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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ (ʈʄɾ) ʠ ʨʘʢ ʷʠʯʥʠʢʘ (ʈʗ) ʚʭʦʜʷʪ ʚ ʯʠʩʣʦ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʳʭ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʞʝʥʱʠʥ ʚ ʤʠʨʝ ʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ [5]. 

ʇʨʠʤʝʨʥʦ 5-10% ʩʣʫʯʘʝʚ ʈʄɾ ʠ 15-20% ʈʗ ʨʘʟʚʠʚʘʶʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʧʨʠʩʫʪʩʪʚʠʷ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʜʝʬʝʢʪʘ ʚ ʛʝʥʘʭ BRCA1 ʠʣʠ BRCA2 [81, 103]. ʅʘʠʙʦʣʴʰʠʡ 

ʚʢʣʘʜ ʚ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ ʈʄɾ ʠ ʈʗ ʩʨʝʜʠ ʩʣʘʚʷʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʥʦʩʠʪ ʠʥʩʝʨʮʠʷ BRCA1 5382insC, ʜʦʣʷ ʢʦʪʦʨʦʡ 

ʜʦʩʪʠʛʘʝʪ 60-80% ʦʪ ʚʩʝʭ ʧʦʚʨʝʞʜʝʥʠʡ ʫʧʦʤʷʥʫʪʳʭ ʛʝʥʦʚ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʣʝʛʯʘʝʪ ʛʝʥʝʪʠʯʝʩʢʠʡ ʩʢʨʠʥʠʥʛ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʚʳʷʚʣʝʥʠʝ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʬʦʨʤ ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʠ ʷʠʯʥʠʢʘ. 

ʉʫʱʝʩʪʚʝʥʥʦ, ʯʪʦ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʦʧʫʭʦʣʠ ʠʤʝʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʡ 

ʤʦʣʝʢʫʣʷʨʥʳʡ ʬʝʥʦʪʠʧ, ʦʪʣʠʯʥʳʡ ʦʪ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʢʘʨʮʠʥʦʤ, ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʩʦʙʳʤ ʩʧʝʢʪʨʦʤ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʫʭʦʣʝʚʦʛʦ ʢʣʦʥʘ ʦʙʳʯʥʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʦʤʘʪʠʯʝʩʢʦʡ ʫʪʨʘʪʦʡ 

ʦʩʪʘʚʰʝʛʦʩʷ ʘʣʣʝʣʷ ʛʝʥʘ BRCA1. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʧʫʭʦʣʝʚʳʝ ʢʣʝʪʢʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠʟʙʠʨʘʪʝʣʴʥʳʤ ʜʝʬʝʢʪʦʤ ʩʠʩʪʝʤʳ ʨʝʧʘʨʘʮʠʠ ʜʚʫʥʠʪʝʚʳʭ 

ʨʘʟʨʳʚʦʚ ɼʅʂ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʧʨʦʠʟʚʦʜʥʳʤ 

ʧʣʘʪʠʥʳ ʠ ʠʥʛʠʙʠʪʦʨʘʤ ʬʝʨʤʝʥʪʘ PARP. ʅʝʩʤʦʪʨʷ ʥʘ ʩʪʦʣʴ ʟʥʘʯʠʤʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ, BRCA1-ʤʫʪʠʨʦʚʘʥʥʳʝ ʦʧʫʭʦʣʠ ʨʝʜʢʦ ʚʳʜʝʣʷʶʪʩʷ ʚ ʦʪʜʝʣʴʥʫʶ 

ʧʦʜʛʨʫʧʧʫ ʚ ʨʘʤʢʘʭ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ - ʵʪʦ ʟʘʪʨʫʜʥʷʝʪ ʨʘʟʨʘʙʦʪʢʫ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʣʝʯʝʥʠʶ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ.  

ʅʘʠʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʘʥʘʣʠʟʘ ʭʠʤʠʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʧʫʭʦʣʝʡ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʝʦʘʜʲʶʚʘʥʪʥʘʷ ʭʠʤʠʦʪʝʨʘʧʠʷ (ʅɸʍʊ) ï ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʣʝʯʝʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʦʪʥʦʰʝʥʠʠ ʭʝʤʦʥʘʠʚʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, 

ʘ ʜʦʩʪʫʧʥʦʩʪʴ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʟʚʦʣʷʝʪ ʠʟʫʯʘʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ 

ʦʪʚʝʪ ʦʧʫʭʦʣʠ ʥʘ ʪʝʨʘʧʠʶ. ʅɸʍʊ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʦʧʫʭʦʣʝʡ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʷʠʯʥʠʢʘ ʠ ʮʝʣʦʛʦ ʨʷʜʘ ʜʨʫʛʠʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ. ɺ ʥʝʢʦʪʦʨʳʭ 
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ʩʣʫʯʘʷʭ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʣʝʯʝʥʠʠ ʈʗ, ʜʘʥʥʳʡ ʪʝʨʤʠʥ ʠʩʧʦʣʴʟʫʶʪ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ 

ʰʠʨʦʢʦ: ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʡ ʪʝʨʘʧʠʠ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʈʗ 

ʟʘʯʘʩʪʫʶ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʧʝʨʝʚʦʜʘ ʥʝʦʧʝʨʘʙʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʚ ʦʧʝʨʘʙʝʣʴʥʦʝ. ʇʨʦʚʝʜʝʥʠʝ ʅɸʍʊ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ 

ʣʝʯʝʥʠʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ; ʧʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʢʨʠʪʝʨʠʠ ʢʣʠʥʠʯʝʩʢʦʡ ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʅɸʍʊ ʧʦʜʚʝʨʛʘʶʪʩʷ ʨʝʛʫʣʷʨʥʦʤʫ 

ʧʝʨʝʩʤʦʪʨʫ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʸʥʥʳʭ 

ʅɸʍʊ, ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʣʝʯʝʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ 

ʧʘʮʠʝʥʪʦʚ ʩ BRCA1-ʘʩʩʦʮʠʨʦʚʘʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʧʦʢʘ ʥʝ ʧʦʜʚʝʨʛʘʣʠʩʴ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤʫ ʠʟʫʯʝʥʠʶ.  

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʦʧʫʭʦʣʝʡ ʯʝʣʦʚʝʢʘ, ʘʥʘʣʠʟ ʦʪʚʝʪʘ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʭʠʤʠʦʪʝʨʘʧʠʶ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʧʨʦʛʥʦʟʘ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʥʦʩʠʪʝʣʝʡ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ BRCA1. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ BRCA1-ʤʫʪʠʨʦʚʘʥʥʳʝ ʢʘʨʮʠʥʦʤʳ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʧʦ ʩʚʦʠʤ ʢʣʠʥʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʣʝʯʝʥʠʷ ʮʝʣʦʛʦ 

ʨʷʜʘ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʧʘʮʠʝʥʪʦʚ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʫʯʸʪʦʤ ʩʪʘʪʫʩʘ ʛʝʥʘ 

BRCA1. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ 

BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʦʧʫʭʦʣʠ ʷʚʣʷʶʪʩʷ ʧʨʝʜʤʝʪʦʤ ʘʢʪʠʚʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʝʥʳʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʜʝʩʷʪʠʣʝʪʠʡ. ɿʘ ʵʪʦ ʚʨʝʤʷ 

ʙʳʣ ʥʘʢʦʧʣʝʥ ʙʦʣʴʰʦʡ ʤʘʩʩʠʚ ʜʘʥʥʳʭ ʦ ʯʘʩʪʦʪʝ ʠ ʩʧʝʢʪʨʝ ʤʫʪʘʮʠʡ BRCA1 ʚ 

ʨʘʟʥʳʭ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʟʦʙʱʸʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʨʝʜʠ ʩʣʘʚʷʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʛʝʥʝʪʠʯʝʩʢʦʤ 

ʩʢʨʠʥʠʥʛʝ ʫ ʩʣʘʚʷʥ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʳʷʚʣʷʝʪʩʷ ʤʫʪʘʮʠʷ BRCA1 5382insC [108, 

186]. ɹʳʣʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʢʣʠʥʠʢʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʠ ʷʠʯʥʠʢʘ: ʯʘʱʝ 
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ʚʩʝʛʦ ʤʫʪʘʮʠʠ ʚʳʷʚʣʷʶʪʩʷ ʩʨʝʜʠ ʠʥʚʘʟʠʚʥʳʭ ʢʘʨʮʠʥʦʤ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʩ 

ʪʨʠʞʜʳ-ʥʝʛʘʪʠʚʥʳʤ ʩʪʘʪʫʩʦʤ ʨʝʮʝʧʪʦʨʦʚ (ER-/PR-/HER2-) ʠ ʩʝʨʦʟʥʳʭ ʢʘʨʮʠʥʦʤ 

ʷʠʯʥʠʢʘ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ 

ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ BRCA1 ʷʚʣʷʶʪʩʷ ʧʨʝʜʠʢʪʦʨʦʤ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʨʘʧʠʠ 

ʧʨʝʧʘʨʘʪʘʤʠ ʧʣʘʪʠʥʳ ʠ ʠʥʛʠʙʠʪʦʨʘʤʠ PARP [107, 201]. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʫʞʝ 

ʚʦʰʣʠ ʚ ʧʨʘʢʪʠʢʫ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʜʙʦʨʘ ʣʝʯʝʥʠʷ 

ʧʨʠ ʨʘʢʝ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ [29, 51]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʩʜʝʣʘʥʳ 

ʦʢʦʥʯʘʪʝʣʴʥʳʝ ʚʳʚʦʜʳ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʥʳʭ ʩʭʝʤ ʥʝʦʘʜʲʶʚʘʥʪʥʦʡ 

ʭʠʤʠʦʪʝʨʘʧʠʠ ʫ ʧʘʮʠʝʥʪʦʢ ʩ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʨʘʢʦʤ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. 

ʊʘʢ, ʚ ʨʘʙʦʪʝ Byrski et al. ʵʬʬʝʢʪ ʥʝʦʘʜʲʶʚʘʥʪʥʦʡ ʭʠʤʠʦʪʝʨʘʧʠʠ ʙʳʣ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʫ 102 ʙʦʣʴʥʳʭ-ʥʦʩʠʪʝʣʴʥʠʮ ʤʫʪʘʮʠʡ BRCA1. ʇʦʣʥʳʡ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʦʪʚʝʪ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʚ 23.5% ʩʣʫʯʘʝʚ, ʧʨʠ 

ʵʪʦʤ ʝʛʦ ʯʘʩʪʦʪʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʭʝʤʳ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 

ʪʝʨʘʧʠʠ ʠ ʙʳʣʘ ʤʠʥʠʤʘʣʴʥʦʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʭʝʤ CMF (ʮʠʢʣʦʬʦʩʬʘʤʠʜ, 

ʤʝʪʦʪʨʝʢʩʘʪ, ʬʪʦʨʫʨʘʮʠʣ) ʠ AT (ʜʦʢʩʦʨʫʙʠʮʠʥ ʠ ʜʦʮʝʪʘʢʩʝʣ), ʧʨʦʤʝʞʫʪʦʯʥʦʡ ï 

ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ɸʉ (ʜʦʢʩʦʨʫʙʠʮʠʥ ʠ ʮʠʢʣʦʬʦʩʬʘʤʠʜ) ʠʣʠ FAC (ʬʪʦʨʫʨʘʮʠʣ, 

ʜʦʢʩʦʨʫʙʠʮʠʥ, ʮʠʢʣʦʬʦʩʬʘʤʠʜ), ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʨʝʜʠ ʞʝʥʱʠʥ, ʧʦʣʫʯʘʚʰʠʭ 

ʮʠʩʧʣʘʪʠʥ [37]. ɺ ʜʨʫʛʦʤ ʢʨʫʧʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʦʣʷ ʧʦʣʥʦʛʦ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ ʥʘ ʥʝʦʘʜʲʶʚʘʥʪʥʦʝ ʣʝʯʝʥʠʝ ʧʨʠ BRCA1-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʤ ʈʄɾ ʩʦʩʪʘʚʠʣʘ 46% ʠ ʥʝ ʟʘʚʠʩʝʣʘ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʡ ʪʝʨʘʧʠʠ - 

ʩʭʝʤ ʥʘ ʦʩʥʦʚʝ ʘʥʪʨʘʮʠʢʣʠʥʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʠʣʠ ʥʝ ʚʢʣʶʯʘʶʱʠʭ ʪʘʢʩʘʥʳ [20]. 

ʂʨʦʤʝ ʪʦʛʦ, ʘʩʩʦʮʠʘʮʠʠ ʤʝʞʜʫ ʥʦʩʠʪʝʣʴʩʪʚʦʤ ʤʫʪʘʮʠʡ BRCA1 ʠ 

ʦʧʫʭʦʣʷʤʠ ʠʥʳʭ, ʧʦʤʠʤʦ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʠ ʷʠʯʥʠʢʦʚ, ʣʦʢʘʣʠʟʘʮʠʡ, ʠʟʫʯʝʥʳ ʚ 

ʛʦʨʘʟʜʦ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ. ʈʘʙʦʪ ʧʦ ʠʟʫʯʝʥʠʶ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʨʝʩʩʘ 

BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʦʧʫʭʦʣʝʡ ʷʠʯʥʠʢʘ ʧʦʩʣʝ ʥʝʦʘʜʲʶʚʘʥʪʥʦʡ 

ʭʠʤʠʦʪʝʨʘʧʠʠ, ʘ ʪʘʢʞʝ ʧʦ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʵʪʦʛʦ ʤʘʨʢʝʨʘ ʥʘ ʧʨʦʛʥʦʟ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝʪ. 
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ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʎʝʣʴʶ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʢʣʠʥʠʢʦ-

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʧʫʭʦʣʝʡ, ʨʘʟʚʠʚʰʠʭʩʷ ʫ ʥʦʩʠʪʝʣʝʡ ʤʫʪʘʮʠʡ ʚ 

ʛʝʥʝ BRCA1. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

1. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ (ʩʪʘʪʫʩ ʨʝʮʝʧʪʦʨʦʚ ER, PR, HER2) BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʨʘʢʘ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. 

2. ʆʮʝʥʠʪʴ ʢʣʠʥʠʢʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ BRCA1-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʨʘʢʘ ʷʠʯʥʠʢʘ. 

3. ʀʩʩʣʝʜʦʚʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʨʝʩʩʘ 

ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ ʠ ʤʝʪʘʩʪʘʟʦʚ ʚ ʩʘʣʴʥʠʢ ʚ ʛʨʫʧʧʘʭ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʠ 

ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʢʘʨʮʠʥʦʤ ʷʠʯʥʠʢʘ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʥʝʦʘʜʲʶʚʘʥʪʥʦʡ 

ʭʠʤʠʦʪʝʨʘʧʠʠ.  

4. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʚʥʫʪʨʠʦʧʫʭʦʣʝʚʦʛʦ ʩʪʘʪʫʩʘ ʛʝʥʘ BRCA1 ʜʦ ʠ ʧʦʩʣʝ 

ʥʝʦʘʜʲʶʚʘʥʪʥʦʡ ʭʠʤʠʦʪʝʨʘʧʠʠ. 

5. ʆʮʝʥʠʪʴ ʨʦʣʴ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʤʫʪʘʮʠʡ ʛʝʥʘ BRCA1 ʚ ʧʘʪʦʛʝʥʝʟʝ 

ʥʝʢʦʪʦʨʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʦʧʫʭʦʣʝʡ, ʢʦʪʦʨʳʝ ʥʝ ʚʭʦʜʷʪ ʚ ʩʪʘʥʜʘʨʪʳ 

ʬʝʥʦʪʠʧʠʯʝʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʩʠʥʜʨʦʤʘ.  

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

1. ʋʩʪʘʥʦʚʣʝʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʦʧʫʭʦʣʝʡ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʧʦʢʘʟʘʥʠʷ ʜʣʷ BRCA1-ʜʠʘʛʥʦʩʪʠʢʠ.  
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2. ʇʦʢʘʟʘʥʘ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʧʦʣʥʳʭ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʪʚʝʪʦʚ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝʦʘʜʲʶʚʘʥʪʥʦʡ ʭʠʤʠʦʪʝʨʘʧʠʠ 

ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʢ BRCA1-ʧʦʟʠʪʠʚʥʳʤ ʨʘʢʦʤ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. 

3. ɺʧʝʨʚʳʝ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʙʝʩʧʣʘʪʠʥʦʚʦʛʦ 

ʠʥʪʝʨʚʘʣʘ (ʢʘʢ ʢʨʠʪʝʨʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʦʘʜʲʶʚʘʥʪʥʦʡ ʭʠʤʠʦʪʝʨʘʧʠʠ) ʦʪ 

ʩʪʝʧʝʥʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʨʝʩʩʘ ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ ʠ ʤʝʪʘʩʪʘʪʠʯʝʩʢʠʭ 

ʦʧʫʭʦʣʝʚʳʭ ʤʘʩʩ ʙʦʣʴʰʦʛʦ ʩʘʣʴʥʠʢʘ ʫ ʧʘʮʠʝʥʪʦʢ ʩ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ 

ʨʘʢʦʤ ʷʠʯʥʠʢʘ. 

4. ɺʧʝʨʚʳʝ ʧʦʢʘʟʘʥʘ ʧʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʦʮʝʥʢʠ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʨʝʩʩʘ ʤʝʪʘʩʪʘʪʠʯʝʩʢʠʭ ʦʧʫʭʦʣʝʚʳʭ ʤʘʩʩ ʙʦʣʴʰʦʛʦ 

ʩʘʣʴʥʠʢʘ ʧʨʠ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʦʧʫʭʦʣʷʭ ʷʠʯʥʠʢʘ. 

5. ɺʧʝʨʚʳʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʥʝʦʘʜʲʶʚʘʥʪʥʘʷ ʭʠʤʠʦʪʝʨʘʧʠʷ 

BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʨʘʢʘ ʷʠʯʥʠʢʘ ʧʨʠʚʦʜʠʪ ʢ ʙʳʩʪʨʦʡ ʩʝʣʝʢʮʠʠ ʢʣʝʪʦʢ ʩ 

ʩʦʭʨʘʥʥʦʡ ʬʫʥʢʮʠʝʡ ʛʝʥʘ BRCA1.  

6. ʋʩʪʘʥʦʚʣʝʥʘ ʧʨʠʯʘʩʪʥʦʩʪʴ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ BRCA1 ʢ 

ʨʘʟʚʠʪʠʶ ʦʧʫʭʦʣʝʡ, ʦʙʳʯʥʦ ʥʝ ʫʧʦʤʠʥʘʶʱʠʭʩʷ ʚ ʢʦʥʪʝʢʩʪʝ BRCA1-ʟʘʚʠʩʠʤʳʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ: ʨʘʢʘ ʞʝʣʫʜʢʘ, ʢʘʨʮʠʥʦʠʜʘ ʣʝʛʢʦʛʦ, ʢʘʨʮʠʥʦʩʘʨʢʦʤʳ ʤʦʣʦʯʥʦʡ 

ʞʝʣʝʟʳ.  

7. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʪʝʩʪ ʥʘ ʧʦʪʝʨʶ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ BRCA1 ʷʚʣʷʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʨʦʣʠ ʜʝʬʝʢʪʦʚ BRCA1 ʚ ʧʘʪʦʛʝʥʝʟʝ 

ʟʘʙʦʣʝʚʘʥʠʷ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 

1. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʪʘʪʫʩʘ ʛʝʥʘ BRCA1 ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʦʧʫʭʦʣʷʤʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʷʠʯʥʠʢʘ, ʞʝʣʫʜʢʘ ʧʦʟʚʦʣʷʝʪ 

ʦʩʫʱʝʩʪʚʠʪʴ ʩʝʣʝʢʮʠʶ ʙʦʣʴʥʳʭ ʜʣʷ ʪʝʨʘʧʠʠ ʧʨʦʠʟʚʦʜʥʳʤʠ ʧʣʘʪʠʥʳ. 

2. ʇʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʙʝʩʧʣʘʪʠʥʦʚʦʛʦ ʠʥʪʝʨʚʘʣʘ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʦʧʫʭʦʣʝʡ ʷʠʯʥʠʢʘ ʧʦʩʣʝ 
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ʥʝʦʘʜʲʶʚʘʥʪʥʦʡ ʭʠʤʠʦʪʝʨʘʧʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʩʧʦʨʘʜʠʯʝʩʢʠʭ 

ʦʧʫʭʦʣʷʭ. 

3. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʦʪʚʝʪʘ ʤʝʪʘʩʪʘʟʦʚ ʙʦʣʴʰʦʛʦ 

ʩʘʣʴʥʠʢʘ ʥʘ ʥʝʦʘʜʲʶʚʘʥʪʥʫʶ ʭʠʤʠʦʪʝʨʘʧʠʶ ʧʨʠ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ 

ʦʧʫʭʦʣʷʭ ʷʠʯʥʠʢʘ ʘʩʩʦʮʠʠʨʦʚʘʥʘ ʩ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʣʝʯʝʥʠʷ ʠ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ ʙʝʩʧʣʘʪʠʥʦʚʦʛʦ ʠʥʪʝʨʚʘʣʘ.  

4. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʤʫʪʘʮʠʠ ʛʝʥʘ BRCA1 ʥʘʙʣʶʜʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʘʭ ʦʧʫʭʦʣʝʡ (ʠʥʚʘʟʠʚʥʳʡ ʨʘʢ ʤʦʣʦʯʥʦʡ 

ʞʝʣʝʟʳ, ʩʝʨʦʟʥʳʡ ʨʘʢ ʷʠʯʥʠʢʘ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ), ʥʦ ʠ ʨʝʜʢʠʭ 

ʨʘʟʥʦʚʠʜʥʦʩʪʷʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ (ʢʘʨʮʠʥʦʩʘʨʢʦʤʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, 

ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʝ ʦʧʫʭʦʣʠ). ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʢʣʠʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʥʠʷ 

ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ BRCA1.  

5. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫʞʝ ʧʦʩʣʝ ʥʝʩʢʦʣʴʢʠʭ ʮʠʢʣʦʚ ʥʝʦʘʜʲʶʚʘʥʪʥʦʡ 

ʭʠʤʠʦʪʝʨʘʧʠʠ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʨʘʢʘ ʷʠʯʥʠʢʘ ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʝʱʝʥʠʝ 

BRCA1-ʜʝʬʠʮʠʪʥʳʭ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ BRCA1-ʧʨʦʬʠʮʠʪʥʳʤʠ ʢʣʦʥʘʤʠ. ʕʪʦ 

ʥʘʙʣʶʜʝʥʠʝ ʤʦʞʝʪ ʦʙʲʷʩʥʷʪʴ ʥʠʟʢʫʶ ʯʘʩʪʦʪʫ ʧʦʣʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʛʨʝʩʩʦʚ ʠ ʚʳʩʦʢʠʡ ʨʠʩʢ ʨʝʮʠʜʠʚʘ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʠ ʢʘʨʮʠʥʦʤʘʭ ʷʠʯʥʠʢʘ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪʘʤʠ ʠʟʫʯʝʥʠʷ ʷʚʣʷʣʠʩʴ ʦʧʫʭʦʣʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʷʠʯʥʠʢʘ ʠ 

ʞʝʣʫʜʢʘ. 

ʈʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʘʨʭʠʚʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʜʘʥʥʳʭ ʪʝʢʫʱʝʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʘʮʠʝʥʪʢʘʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʥʘ 

ʩʪʘʮʠʦʥʘʨʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ. ʀʟ 7028 ʙʦʣʴʥʳʭ ʨʘʢʦʤ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, 

ʧʨʦʭʦʜʠʚʰʠʭ ʣʝʯʝʥʠʝ ʚ ʅʄʀʎ ʦʥʢʦʣʦʛʠʠ ʠʤ. ʅ.ʅ. ʇʝʪʨʦʚʘ ʚ 2000-2010 ʛʦʜʳ, 

ʙʳʣʠ ʦʪʦʙʨʘʥʳ 1688 ʧʘʮʠʝʥʪʦʢ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ ʥʝʦʘʜʲʶʚʘʥʪʥʫʶ 

ʧʦʣʠʭʠʤʠʦʪʝʨʘʧʠʶ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʞʝʥʱʠʥʳ ʤʦʣʦʞʝ 50 ʣʝʪ (n 

= 788), ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʘʷ ʛʨʫʧʧʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʥʘʣʠʯʠʷ 
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ʤʫʪʘʮʠʡ BRCA1. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ 

ʙʳʣ ʦʪʦʙʨʘʥ ʘʨʭʠʚʥʳʡ ʦʧʝʨʘʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʜʦʩʪʫʧʥʳʡ ʫ 462 ʙʦʣʴʥʳʭ. 

ʀʩʪʦʯʥʠʢʦʤ ɼʅʂ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʥʘʣʠʟʘ ʩʣʫʞʠʣʘ ʥʦʨʤʘʣʴʥʘʷ ʪʢʘʥʴ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. ɹʳʣʦ ʚʳʧʦʣʥʝʥʦ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ɼʅʂ ʩ ʮʝʣʴʶ ʦʙʥʘʨʫʞʝʥʠʷ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʚ ʈʦʩʩʠʠ ʚʘʨʠʘʥʪʦʚ ʤʫʪʘʮʠʡ: BRCA1 5382insC [c.5266dupC], 

BRCA1 4153delA [c.4034delA] ʠ BRCA1 185delAG [c.68_69delAG]. ʀʩʩʣʝʜʦʚʘʣʘʩʴ 

ʯʘʩʪʦʪʘ ʧʦʣʥʦʛʦ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ ʩʨʝʜʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ BRCA1-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʠ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʢʘʨʮʠʥʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ 

ʢʦʤʙʠʥʘʮʠʡ ʭʠʤʠʦʧʨʝʧʘʨʘʪʦʚ. 

ʈʘʢ ʷʠʯʥʠʢʘ 

ʀʟ 680 ʙʦʣʴʥʳʭ ʨʘʢʦʤ ʷʠʯʥʠʢʘ, ʧʨʦʭʦʜʠʚʰʠʭ ʣʝʯʝʥʠʝ ʚ 2000-2013 ʛʦʜʳ, 

ʙʳʣʠ ʦʪʦʙʨʘʥʳ 308 ʧʘʮʠʝʥʪʦʢ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ ʥʝʦʘʜʲʶʚʘʥʪʥʫʶ 

ʧʦʣʠʭʠʤʠʦʪʝʨʘʧʠʶ. ʇʦʣʥʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʙʳʣʘ ʜʦʩʪʫʧʥʘ ʫ 250 

ʙʦʣʴʥʳʭ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ ʙʳʣ 

ʦʪʦʙʨʘʥ ʘʨʭʠʚʥʳʡ ʦʧʝʨʘʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʜʦʩʪʫʧʥʳʡ ʫ 158 ʙʦʣʴʥʳʭ. 

ʀʩʪʦʯʥʠʢʦʤ ɼʅʂ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʥʘʣʠʟʘ ʩʣʫʞʠʣʘ ʥʦʨʤʘʣʴʥʘʷ ʪʢʘʥʴ ʷʠʯʥʠʢʘ. 

ɹʳʣʦ ʚʳʧʦʣʥʝʥʦ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʩ ʮʝʣʴʶ ʦʙʥʘʨʫʞʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʚ 

ʈʦʩʩʠʠ ʚʘʨʠʘʥʪʦʚ ʤʫʪʘʮʠʡ: BRCA1 5382insC [c.5266dupC], 4153delA [c.4034delA], 

ʠ 185delAG [c.68_69delAG]. ʀʩʩʣʝʜʦʚʘʣʠʩʴ ʧʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʩʪʝʧʝʥʠ 

ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ ʦʧʫʭʦʣʠ ʥʘ ʥʝʦʘʜʲʶʚʘʥʪʥʫʶ ʪʝʨʘʧʠʶ ʠ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʙʝʩʧʣʘʪʠʥʦʚʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʫʯʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʈʘʢ ʞʝʣʫʜʢʘ 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣ ʚʢʣʶʯʝʥ 251 ʙʦʣʴʥʦʡ ʤʝʪʘʩʪʘʪʠʯʝʩʢʠʤ ʨʘʢʦʤ ʞʝʣʫʜʢʘ, 

ʧʦʣʫʯʘʚʰʠʡ ʧʘʣʣʠʘʪʠʚʥʫʶ ʧʦʣʠʭʠʤʠʦʪʝʨʘʧʠʶ ʚ 1999-2010 ʛʦʜʳ. ɼʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ ʙʳʣ ʦʪʦʙʨʘʥ ʘʨʭʠʚʥʳʡ 

ʙʠʦʧʩʠʡʥʳʡ ʤʘʪʝʨʠʘʣ, ʜʦʩʪʫʧʥʳʡ ʫ 65 ʙʦʣʴʥʳʭ. ʀʩʪʦʯʥʠʢʦʤ ɼʅʂ ʜʣʷ 

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʥʘʣʠʟʘ ʩʣʫʞʠʣʘ ʥʦʨʤʘʣʴʥʘʷ ʪʢʘʥʴ ʞʝʣʫʜʢʘ. ɹʳʣʦ ʚʳʧʦʣʥʝʥʦ 

ʛʝʥʝʪʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ 

BRCA1 - BRCA1 5382insC [c.5266dupC].  
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ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 

1. BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʦʧʫʭʦʣʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʠ ʷʠʯʥʠʢʘ 

ʠʤʝʶʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʦʪʣʠʯʘʶʱʠʝ ʠʭ 

ʦʪ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ.  

2. BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʦʧʫʭʦʣʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʧʦʣʥʦʛʦ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʨʝʩʩʘ ʧʦʩʣʝ 

ʥʝʦʘʜʲʶʚʘʥʪʥʦʡ ʧʦʣʠʭʠʤʠʦʪʝʨʘʧʠʠ.  

3. BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʦʧʫʭʦʣʠ ʷʠʯʥʠʢʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʴʶ ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʨʝʩʩʘ ʦʧʫʭʦʣʠ ʧʦʩʣʝ 

ʥʝʦʘʜʲʶʚʘʥʪʥʦʡ ʧʦʣʠʭʠʤʠʦʪʝʨʘʧʠʠ ʠ ʫʚʝʣʠʯʝʥʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 

ʙʝʩʧʣʘʪʠʥʦʚʦʛʦ ʠʥʪʝʨʚʘʣʘ. 

4. ʈʘʢ ʞʝʣʫʜʢʘ ʚʭʦʜʠʪ ʚ ʩʧʝʢʪʨ ʦʧʫʭʦʣʝʡ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʤʫʪʘʮʠʝʡ ʛʝʥʘ BRCA1.  

5. ʍʠʤʠʦʪʝʨʘʧʠʷ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʨʘʢʘ ʷʠʯʥʠʢʘ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʙʳʩʪʨʳʤ ʟʘʤʝʱʝʥʠʝʤ BRCA1-ʜʝʬʠʮʠʪʥʳʭ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ 

ʧʨʝʜʩʫʱʝʩʪʚʫʶʱʠʤʠ BRCA1-ʧʨʦʬʠʮʠʪʥʳʤʠ ʢʣʦʥʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʤʢʘʭ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʳ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʥʦʚʳʡ ʤʝʭʘʥʠʟʤ ʧʨʠʦʙʨʝʪʸʥʥʦʡ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʧʫʭʦʣʝʡ ʢ ʧʣʘʪʠʥʦʩʦʜʝʨʞʘʱʝʡ ʪʝʨʘʧʠʠ. 

ʃʠʯʥʦʝ ʫʯʘʩʪʠʝ ʘʚʪʦʨʘ ʚ ʧʦʣʫʯʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ɺʩʝ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʘʥʘʣʠʟ 

ʘʨʭʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʦʙʨʘʙʦʪʢʫ ʢʣʠʥʠʢʦ-

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʦʙʦʙʱʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʚʳʧʦʣʥʝʥʳ 

ʘʚʪʦʨʦʤ ʣʠʯʥʦ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʘʚʪʦʨʦʤ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʮʝʣʴ, ʟʘʜʘʯʠ ʠ 

ʨʘʙʦʯʠʝ ʛʠʧʦʪʝʟʳ, ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʳ ʚʳʚʦʜʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʧʦʣʥʝʥʳ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ 

ʣʠʪʝʨʘʪʫʨʳ ʚ ʦʪʥʦʰʝʥʠʠ ʪʝʤʳ ʨʘʙʦʪʳ, ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ, ʠ 

ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠ,̫ ʘ ʪʘʢʞʝ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 
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ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʛʝʥʘ BRCA1 

ʚʳʧʦʣʥʝʥ ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʣʣʝʢʪʠʚʦʤ ʣʘʙʦʨʘʪʦʨʠʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʦʥʢʦʣʦʛʠʠ ʅʄʀʎ 

ʦʥʢʦʣʦʛʠʠ ʠʤ. ʅ.ʅ. ʇʝʪʨʦʚʘ.   

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʩʪʦʚʝʨʥʳ ʠ ʦʙʦʩʥʦʚʘʥʳ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (462 ʩʣʫʯʘʷ 

ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, 158 ʩʣʫʯʘʝʚ ʨʘʢʘ ʷʠʯʥʠʢʦʚ, 65 ʩʣʫʯʘʝʚ ʨʘʢʘ ʞʝʣʫʜʢʘ), 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠʤʝʥʝʥʠʝʤ ʘʜʝʢʚʘʪʥʳʭ ʧʦʜʭʦʜʦʚ ʢ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ.    

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʜʦʢʣʘʜʘʭ ʥʘ 5-ʡ ʈʦʩʩʠʡʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʦʥʢʦʣʦʛʠʠ çʇʝʪʨʦʚʩʢʠʝ ʯʪʝʥʠʷ -2009è (ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ, 2009), VII ʩʲʝʟʜʝ ʦʥʢʦʣʦʛʦʚ ʈʦʩʩʠʠ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ, 2009), 

VIII ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʩʲʝʟʜʝ ʦʥʢʦʣʦʛʦʚ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ, 2013), III 

ʢʦʥʬʝʨʝʥʮʠʠ ʦʙʱʝʩʪʚʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʥʢʦʣʦʛʦʚ ʧʦ ʦʧʫʭʦʣʷʤ ʦʨʛʘʥʦʚ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ, 2013), II ʇʝʪʝʨʙʫʨʛʩʢʦʤ 

ʦʥʢʦʣʦʛʠʯʝʩʢʦʤ ʬʦʨʫʤʝ çɹʝʣʳʝ ʅʦʯʠ ï 2016è (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ, 2016), 

ʍʍ ʈʦʩʩʠʡʩʢʦʤ ʦʥʢʦʣʦʛʠʯʝʩʢʦʤ ʢʦʥʛʨʝʩʩʝ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ, 2016), 28-ʦʤ 

ɽʚʨʦʧʝʡʩʢʦʤ ʢʦʥʛʨʝʩʩʝ ʧʘʪʦʣʦʛʠʠ (ʂʸʣʴʥ, ɻʝʨʤʘʥʠʷ, 2016), ɺʩʝʨʦʩʩʠʡʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ 75-ʣʝʪʠʶ ʎʝʥʪʨʘʣʴʥʦʡ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʄʆ ʈʌ ɺʄʝʜɸ ʠʤ. ʉ.ʄ. ʂʠʨʦʚʘ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ, 2017), V 

ʩʲʝʟʜʝ ʈʦʩʩʠʡʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʦʚ (ʏʝʣʷʙʠʥʩʢ, ʈʦʩʩʠʷ, 2017), 29-ʦʤ 

ɽʚʨʦʧʝʡʩʢʦʤ ʢʦʥʛʨʝʩʩʝ ʧʘʪʦʣʦʛʠʠ (ɸʤʩʪʝʨʜʘʤ, ɻʦʣʣʘʥʜʠʷ, 2017), 42-ʦʤ 

ʂʦʥʛʨʝʩʩʝ ɽʚʨʦʧʝʡʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʦʥʢʦʣʦʛʠʠ (ʄʘʜʨʠʜ, ʀʩʧʘʥʠʷ, 

2017), ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ çɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʤʦʨʬʦʣʦʛʠʠè (ʈʷʟʘʥʴ, 

ʈʦʩʩʠʷ, 2017), ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ 

çʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʚ ʢʣʠʥʠʢʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʠ 
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ʟʘʙʦʣʝʚʘʥʠʡ ʯʝʣʦʚʝʢʘè (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ, 2017), ʍʍII ʈʦʩʩʠʡʩʢʦʤ 

ʦʥʢʦʣʦʛʠʯʝʩʢʦʤ ʢʦʥʛʨʝʩʩʝ (ʄʦʩʢʚʘ, ʈʦʩʩʠʷ, 2018).  

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʨʘʢʪʠʢʫ 

ʅʘʫʯʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʦʙʦʩʥʦʚʘʥʥʳʝ ʚ ʜʠʩʩʝʨʪʘʮʠʠ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʧʨʝʧʦʜʘʚʘʥʠʠ ʚʦʧʨʦʩʦʚ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ 

ʯʝʣʦʚʝʢʘ ʥʘ ʢʘʬʝʜʨʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ ʏʆʋ ɺʇʆ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 

ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʢʘʬʝʜʨʝ ʦʥʢʦʣʦʛʠʠ ʌɻɹʆʋ ɺʇʆ çʉʝʚʝʨʦ-

ɿʘʧʘʜʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʀ.ʀ. ʄʝʯʥʠʢʦʚʘè 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʥʝʜʨʝʥʳ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ, ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʦʧʫʭʦʣʝʡ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʠ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʦʥʢʦʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʌɻɹʋ 

çʅʄʀʎ ʦʥʢʦʣʦʛʠʠ ʠʤ. ʅ.ʅ. ʇʝʪʨʦʚʘè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʤ ʠ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʷʭ ɻɹʋɿ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʢʣʠʥʠʯʝʩʢʠʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

(ʦʥʢʦʣʦʛʠʯʝʩʢʠʡ)è. 

ʇʫʙʣʠʢʘʮʠʠ 

ʄʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʠ ʦʪʨʘʞʝʥʳ ʚ 51 ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʨʘʙʦʪʝ, ʚ ʪʦʤ ʯʠʩʣʝ 

25, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʇʝʨʝʯʥʝʤ ɺɸʂ ʈʌ. ʀʤʝʝʪʩʷ 1 ʧʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ.  

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʸʤ ʜʠʩʩʝʨʪʘʮʠʠ 

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʦʙʟʦʨʘ ʣʠʪʝʨʘʪʫʨʳ, ʩʦʙʩʪʚʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʟʘʢʣʶʯʝʥʠʷ, ʚʳʚʦʜʦʚ, ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʩʧʠʩʢʘ 

ʣʠʪʝʨʘʪʫʨʳ ʠ ʧʨʠʣʦʞʝʥʠʷ. ʊʝʢʩʪ ʠʟʣʦʞʝʥ ʥʘ 218 ʩʪʨʘʥʠʮʘʭ, ʠʣʣʶʩʪʨʠʨʦʚʘʥ 34 
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ʪʘʙʣʠʮʘʤʠ, 98 ʨʠʩʫʥʢʘʤʠ, 3 ʩʭʝʤʘʤʠ. ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʚʢʣʶʯʘʝʪ 214 

ʠʩʪʦʯʥʠʢʦʚ. 



16 

 

ɻʣʘʚʘ 1. ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ 

1.1. ʇʨʠʥʮʠʧʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʦʧʫʭʦʣʝʡ 

ɹʦʣʴʰʠʥʩʪʚʦ ʟʘʙʦʣʝʚʘʥʠʡ ʯʝʣʦʚʝʢʘ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. ʇʨʠʞʠʟʥʝʥʥʘʷ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʦʧʫʭʦʣʝʡ ʦʪʥʦʩʠʪʩʷ ʢ ʥʝʦʙʭʦʜʠʤʳʤ ʢʦʤʧʦʥʝʥʪʘʤ 

ʩʦʚʨʝʤʝʥʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʥʢʦʣʦʛʠʠ. ʈʘʟʚʠʪʠʝ 

ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʤʘʣʦʠʥʚʘʟʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʠʣʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʛʢʦ 

ʧʦʣʫʯʘʪʴ ʠʟ ʦʨʛʘʥʠʟʤʘ ʧʘʮʠʝʥʪʘ ʬʨʘʛʤʝʥʪʳ ʪʢʘʥʝʡ, ʠʟʤʝʥʸʥʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʦʮʝʩʩʦʤ, ʠ ʧʦʜʚʝʨʛʘʪʴ ʠʭ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ. ʈʝʟʫʣʴʪʘʪʳ ʪʘʢʦʛʦ 

ʘʥʘʣʠʟʘ ʟʘʪʝʤ ʫʯʠʪʳʚʘʶʪʩʷ ʣʝʯʘʱʠʤ ʚʨʘʯʦʤ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʜʠʘʛʥʦʟʘ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʚʳʙʦʨʘ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ.   

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʝʪʩʷ ʬʨʘʛʤʝʥʪ ʪʢʘʥʠ, ʢʦʪʦʨʳʡ 

ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʬʦʨʤʘʣʠʥʝ, ʦʙʝʟʚʦʞʝʥ ʚ ʩʧʠʨʪʘʭ ʚʦʩʭʦʜʷʱʝʡ ʧʣʦʪʥʦʩʪʠ ʠ 

ʟʘʢʣʶʯʸʥ ʚ ʧʘʨʘʬʠʥ. ɼʘʥʥʘʷ ʧʨʦʮʝʜʫʨʘ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʩʨʝʟʳ ʪʦʣʱʠʥʦʡ 3 

ʤʠʢʨʦʤʝʪʨʘ ʠ ʧʦʜʚʝʨʛʥʫʪʴ ʠʭ ʩʪʘʥʜʘʨʪʥʦʡ ʦʢʨʘʩʢʝ - ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, 

ʧʨʠ ʵʪʦʤ ʷʜʨʘ ʢʣʝʪʦʢ ʠ ʜʨʫʛʠʝ ʙʘʟʦʬʠʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ʤʘʨʢʠʨʫʶʪʩʷ ʷʨʢʦ-ʩʠʥʠʤ 

ʦʩʥʦʚʥʳʤ ʢʨʘʩʠʪʝʣʝʤ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʧʠʨʪʦʚʦʡ ʢʠʩʣʳʡ 

ʢʨʘʩʠʪʝʣʴ ʵʦʟʠʥ ʦʢʨʘʰʠʚʘʝʪ ʮʠʪʦʧʣʘʟʤʫ ʢʨʘʩʥʦ-ʨʦʟʦʚʳʤ ʮʚʝʪʦʤ (ʨʠʩ. 1).  
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ʈʠʩ. 1. ɸ. ʕʧʠʪʝʣʠʡ ʧʨʦʪʦʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ; ɹ. ʀʥʚʘʟʠʚʥʳʡ ʨʘʢ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. ʗʜʨʘ ʢʣʝʪʦʢ ʦʢʨʘʰʝʥʳ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ, ʮʠʪʦʧʣʘʟʤʘ - ʵʦʟʠʥʦʤ, 

ʭ400 

 

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʨʝʟʫʣʴʪʘʪ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ ʩ çʵʪʘʣʦʥʥʦʡè 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʘʥʘʪʦʤʠʯʝʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ çʦʙʲʸʤʥʳʭè (ʣʫʯʝʚʳʭ) 

ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ (ʨʠʩ. 2).  

 

ʈʠʩ. 2. ɸ. ʊʠʧʠʯʥʳʡ ʧʣʦʩʢʠʡ ʵʧʠʪʝʣʠʡ ʧʦʣʦʩʪʠ ʨʪʘ; ɹ. ʆʨʦʛʦʚʝʚʘʶʱʠʡ 

ʧʣʦʩʢʦʢʣʝʪʦʯʥʳʡ ʨʘʢ ʧʦʣʦʩʪʠ ʨʪʘ, ʦʢʨʘʰʝʥʥʳʡ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ50 

 

ɼʣʷ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʪʢʘʥʠ ʭʘʨʘʢʪʝʨʥʳʤʠ ʯʝʨʪʘʤʠ ʷʚʣʷʝʪʩʷ ʫʪʨʘʪʘ 

ʪʠʧʠʯʥʦʡ ʛʠʩʪʦʘʨʭʠʪʝʢʪʦʥʠʢʠ ʠ ʧʦʷʚʣʝʥʠʝ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʧʨʠʟʥʘʢʘʤʠ ʢʣʝʪʦʯʥʦʡ ʘʪʠʧʠʠ 

(ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʘ ʷʜʝʨ, ʫʚʝʣʠʯʝʥʠʝ ʷʜʝʨʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ, 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʤʠʪʦʟʳ, ʧʦʷʚʣʝʥʠʝ ʢʨʫʧʥʳʭ ʷʜʨʳʰʝʢ ʠ ʪ.ʜ.). ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ 

ʦʧʫʭʦʣʴ ʤʦʞʝʪ ʠʤʝʪʴ ʩʭʦʜʥʳʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʢʘʥʝʚʦʡ 
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ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ 

ʦʨʛʘʥʠʟʤʝ ʚ ʥʦʨʤʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʧʨʝʜʝʣʝʥʠʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ ʦʧʫʭʦʣʠ ʠ 

ʩʪʘʥʜʘʨʪʥʳʭ ʤʘʨʢʝʨʦʚ ʘʛʨʝʩʩʠʚʥʦʩʪʠ (ʩʪʝʧʝʥʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ, ʤʠʪʦʪʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʠ ʪ.ʜ.) ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʥʘʟʥʘʯʝʥʠʷ 

ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʡ ʪʝʨʘʧʠʠ. ʗʨʢʦʡ ʠʣʣʶʩʪʨʘʮʠʝʡ ʵʚʦʣʶʮʠʠ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʚ ʧʘʪʦʤʦʨʬʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʨʘʢ ʣʸʛʢʦʛʦ. ɽʱʝ ʥʝʜʘʚʥʦ 

ʫʩʣʦʚʥʦʝ ʢʣʠʥʠʯʝʩʢʦʝ ʜʝʣʝʥʠʝ ʚʩʝʭ ʧʝʨʚʠʯʥʳʭ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʝʡ ʣʸʛʢʦʛʦ 

ʥʘ ʤʝʣʢʦʢʣʝʪʦʯʥʳʡ ʠ ʥʝʤʝʣʢʦʢʣʝʪʦʯʥʳʡ ʨʘʢ ʦʧʨʝʜʝʣʷʣʦ ʩʪʨʘʪʝʛʠʶ 

ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʪʝʨʘʧʠʠ. ʉʝʡʯʘʩ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʟʥʘʪʴ, ʢ ʢʘʢʦʤʫ 

ʢʦʥʢʨʝʪʥʦʤʫ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤʫ ʧʦʜʪʠʧʫ ʥʝʤʝʣʢʦʢʣʝʪʦʯʥʳʭ ʢʘʨʮʠʥʦʤ ʦʪʥʦʩʠʪʩʷ 

ʜʘʥʥʳʡ ʩʣʫʯʘʡ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʦʪʢʨʳʪʠʝʤ ʘʢʪʠʚʠʨʫʶʱʠʭ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ EGFR, 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʤʠʰʝʥʴʶ ʜʣʷ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʦʚ-

ʠʥʛʠʙʠʪʦʨʦʚ ʜʘʥʥʦʛʦ ʦʥʢʦʛʝʥʥʦʛʦ ʨʝʮʝʧʪʦʨʘ - ʛʝʬʠʪʠʥʠʙʘ, ʵʨʣʦʪʠʥʠʙʘ ʠ ʪ.ʜ. 

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ ʤʫʪʘʮʠʷ EGFR ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʘʜʝʥʦʢʘʨʮʠʥʦʤʦʡ ʣʝʛʢʦʛʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ 

ʧʘʪʦʤʦʨʬʦʣʦʛʦʚ ʩʪʘʣʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʤʝʞʜʫ ʘʜʝʥʦʢʘʨʮʠʥʦʤʦʡ ʠ 

ʜʨʫʛʠʤʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤʠ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʨʘʢʘ ʣʸʛʢʦʛʦ. ʆʩʦʙʫʶ ʩʣʦʞʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ ʦʧʫʭʦʣʠ 

ʟʘʪʨʫʜʥʝʥʘ ʠʟ-ʟʘ ʤʘʣʝʥʴʢʦʛʦ ʨʘʟʤʝʨʘ ʦʙʨʘʟʮʘ ʠʣʠ ʫʪʨʘʪʳ ʦʧʫʭʦʣʝʚʳʤʠ ʢʣʝʪʢʘʤʠ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʩʪʨʫʢʪʫʨ (ʥʠʟʢʘʷ ʩʪʝʧʝʥʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ). ɺ ʪʘʢʠʭ 

ʩʣʫʯʘʷʭ ʫʩʪʘʥʦʚʠʪʴ ʛʠʩʪʦʛʝʥʝʟ ʦʧʫʭʦʣʠ ʤʦʞʥʦ, ʧʨʠʤʝʥʠʚ 

ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʢʨʘʰʠʚʘʥʠʷ (ʀɻʍ).  

ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʪʦʯʥʦ ʣʦʢʘʣʠʟʫʝʪ ʚ ʢʣʝʪʢʝ ʠ ʪʢʘʥʷʭ 

ʠʥʪʝʨʝʩʫʶʱʠʡ ʙʝʣʢʦʚʳʡ ʤʘʨʢʝʨ (ʘʥʪʠʛʝʥ) ʙʣʘʛʦʜʘʨʷ ʝʛʦ ʩʚʷʟʳʚʘʥʠʶ ʩ ʤʝʯʝʥʳʤʠ 

ʘʥʪʠʪʝʣʘʤʠ. ʂʘʞʜʘʷ ʦʧʫʭʦʣʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʥʘʙʦʨʦʤ ʪʢʘʥʝ- ʠ 

ʮʠʪʦʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʛʝʥʦʚ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʫʪʦʯʥʷʶʱʠʭ 

ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʩ ʘʥʪʠʪʝʣʘʤʠ ʢ ʦʧʫʭʦʣʴ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ 

ʘʥʪʠʛʝʥʘʤ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʜʝʪʘʣʴʥʳʡ çʧʦʨʪʨʝʪè ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʫʩʪʘʥʦʚʠʪʴ 

ʧʨʘʚʠʣʴʥʳʡ ʜʠʘʛʥʦʟ. ʅʘʧʨʠʤʝʨ, ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚ 
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ʧʝʨʚʠʯʥʳʭ ʘʜʝʥʦʢʘʨʮʠʥʦʤʘʭ ʣʸʛʢʦʛʦ ʚʳʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʷʜʝʨʥʳʡ ʙʝʣʦʢ 

TTF-1 (Thyroid Transcription Factor 1). ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʷʜʝʨʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ʵʪʦʛʦ 

ʤʘʨʢʝʨʘ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʤʝʪʘʩʪʘʪʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʧʦʨʘʞʝʥʠʷ ʣʸʛʢʦʛʦ ʠ 

ʥʘʧʨʘʚʠʪʴ ʧʘʮʠʝʥʪʘ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʤʫʪʘʮʠʡ EGFR (ʨʠʩ. 3).  

 

ʈʠʩ. 3. ɸ. ʅʠʟʢʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʘʷ ʘʜʝʥʦʢʘʨʮʠʥʦʤʘ ʣʸʛʢʦʛʦ (ʩʨʝʜʠ 

ʬʠʙʨʦʟʥʦʡ ʪʢʘʥʠ ʦʪʜʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʨʘʟʙʨʦʩʘʥʥʳʝ ʦʧʫʭʦʣʝʚʳʝ ʢʣʝʪʢʠ), 

ʦʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ100; ɹ. ʇʦʣʦʞʠʪʝʣʴʥʘʷ 

ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ ʩ ʘʥʪʠʪʝʣʦʤ ʢ TTF-1 ʚ ʷʜʨʘʭ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ, 

ʭ100 

 

ɺʘʞʥʳʤ ʰʘʛʦʤ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʦʥʢʦʤʦʨʬʦʣʦʛʠʠ ʩʪʘʣʦ 

ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫ ʪʢʘʥʝʚʳʭ ʤʠʢʨʦʤʘʪʨʠʮ (Tissue microarrays ï TMA). ʇʦ 

ʩʫʪʠ, ʵʪʦ ʧʘʨʘʬʠʥʦʚʳʡ ʙʣʦʢ, ʚ ʢʦʪʦʨʦʤ ʫʧʦʨʷʜʦʯʝʥʥʦ ʨʘʩʧʦʣʦʞʝʥʳ ʬʨʘʛʤʝʥʪʳ 

ʪʢʘʥʝʡ, ʠʟʚʣʝʯʸʥʥʳʝ ʠʟ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʜʨʫʛʠʭ ʧʘʨʘʬʠʥʦʚʳʭ 

çʙʣʦʢʦʚ-ʜʦʥʦʨʦʚè. ʉʦʚʨʝʤʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʊʄɸ ʧʦʟʚʦʣʷʶʪ ʨʘʟʤʝʱʘʪʴ ʚ 

ʦʜʥʦʤ ʧʘʨʘʬʠʥʦʚʦʤ ʙʣʦʢʝ ʜʦ 200 ʩʪʦʣʙʠʢʦʚ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ ʜʠʘʤʝʪʨʦʤ 0.6-1.5 

ʤʤ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʣʝʛʯʘʝʪ ʠ ʫʜʝʰʝʚʣʷʝʪ ʧʨʦʮʝʩʩ ʩʢʨʠʥʠʥʛʦʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʀɻʍ.  

ʂ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤʠ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʚ 

ʜʠʘʛʥʦʩʪʠʢʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ, ʪʘʢʞʝ ʦʪʥʦʩʷʪ ʬʣʫʦʨʝʩʮʝʥʪʥʫʶ ʠ 
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ʭʨʦʤʦʛʝʥʥʫʶ ʛʠʙʨʠʜʠʟʘʮʠʶ in situ (FISH ʠ CISH). ɺ ʦʙʦʠʭ ʤʝʪʦʜʘʭ ʠʩʧʦʣʴʟʫʶʪ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ɼʅʂ-ʟʦʥʜʳ, ʢʦʪʦʨʳʝ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʤʠ 

ʤʠʰʝʥʷʤʠ ʚ ʦʧʫʭʦʣʝʚʦʤ ʦʙʨʘʟʮʝ ʠ ʤʘʨʢʠʨʫʶʪ ʧʦʣʦʞʝʥʠʝ ʠʥʪʝʨʝʩʫʶʱʝʛʦ 

ʬʨʘʛʤʝʥʪʘ ɼʅʂ ʥʘ ʤʝʪʘʬʘʟʥʳʭ ʭʨʦʤʦʩʦʤʘʭ ʠʣʠ ʚ ʠʥʪʝʨʬʘʟʥʳʭ ʷʜʨʘʭ. ɼʣʷ 

ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ FISH ʪʨʝʙʫʝʪʩʷ ʬʣʫʦʨʝʩʮʝʥʪʥʳʡ ʤʠʢʨʦʩʢʦʧ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʧʨʝʧʘʨʘʪʳ ʩ CISH ʤʦʞʥʦ ʦʮʝʥʠʚʘʪʴ ʠ ʚ ʦʙʳʯʥʦʤ ʩʚʝʪʦʦʧʪʠʯʝʩʢʦʤ ʤʠʢʨʦʩʢʦʧʝ. ʉ 

ʧʦʤʦʱʴʶ ʦʧʠʩʘʥʥʳʭ ʤʝʪʦʜʦʚ, ʥʘʧʨʠʤʝʨ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʝʪʝʢʮʠʷ ʜʝʣʝʮʠʠ 

ʭʨʦʤʦʩʦʤʳ 17 ʫ ʙʦʣʴʥʳʭ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʨʘʢʦʤ 

ʷʠʯʥʠʢʘ ʚ ʦʙʨʘʟʮʘʭ ʦʧʫʭʦʣʠ, ʧʦʣʫʯʝʥʥʳʭ ʜʦ ʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʮʠʪʦʩʪʘʪʠʯʝʩʢʦʡ 

ʧʣʘʪʠʥʦʩʦʜʝʨʞʘʱʝʡ ʅɸʍʊ. ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʪʝʩʪʘ ʧʦʟʚʦʣʷʶʪ ʠʩʩʣʝʜʦʚʘʪʴ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʧʫʭʦʣʠ (ʚʥʫʪʨʠʦʧʫʭʦʣʝʚʫʶ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ, 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʭʠʤʠʦʪʝʨʘʧʠʠ ʠ ʪ.ʜ.) ʩ ʮʝʣʴʶ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ 

ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʪʝʨʘʧʠʠ (ʨʠʩ. 4).  

 

ʈʠʩ. 4. ʍʨʦʤʦʛʝʥʥʘʷ ʛʠʙʨʠʜʠʟʘʮʠʷ in situ: ʩʦʤʘʪʠʯʝʩʢʘʷ ʜʝʣʝʮʠʷ ʭʨʦʤʦʩʦʤʳ 

17 ʫ ʙʦʣʴʥʦʡ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʨʘʢʦʤ ʷʠʯʥʠʢʘ ʚ ʦʙʨʘʟʮʘʭ ʜʦ (1 ʢʨʘʩʥʳʡ 

ʩʠʛʥʘʣ ʚ ʷʜʨʘʭ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ï ʮʝʥʪʨʦʤʝʨʘ 17 ʭʨʦʤʦʩʦʤʳ) (ɸ) ʠ ʧʦʩʣʝ (2 

ʢʨʘʩʥʳʭ ʩʠʛʥʘʣʘ ʚ ʷʜʨʘʭ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ) (ɹ) ʥʝʦʘʜʲʶʚʘʥʪʥʦʡ ʭʠʤʠʦʪʝʨʘʧʠʠ, 

ʭ200, ʥʘ ʚʢʣʘʜʢʘʭ ʭ400 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʘʪʦʤʦʨʬʦʣʦʛʠʷ ʧʝʨʝʞʠʚʘʝʪ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʥʪʝʛʨʘʮʠʝʡ ʚ ʜʠʘʛʥʦʩʪʠʢʫ ʥʦʚʝʡʰʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʤʦʣʝʢʫʣʷʨʥʦʡ ʧʘʪʦʣʦʛʠʠ ʨʘʢʦʚʳʭ ʢʣʝʪʦʢ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʧʦʟʚʦʣʷʶʪ 
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ʫʩʧʝʰʥʦ ʨʘʩʧʦʟʥʘʚʘʪʴ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʦʮʝʥʠʚʘʪʴ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ, ʧʨʝʜʠʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ, ʧʦʣʫʯʘʪʴ ʩʚʝʜʝʥʠʷ ʦ 

ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʦʧʫʭʦʣʝʡ ʠ ʵʚʦʣʶʮʠʠ ʧʦʧʫʣʷʮʠʡ ʨʘʢʦʚʳʭ ʢʣʝʪʦʢ ʚ ʧʨʦʮʝʩʩʝ 

ʪʝʨʘʧʠʠ. 

1.2. ʆʩʦʙʝʥʥʦʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʦʧʫʭʦʣʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʅʝʦʪʲʝʤʣʝʤʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʦʧʫʭʦʣʝʡ ʩʪʘʣ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʆʥ ʚʢʣʶʯʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʫʢʣʝʦʪʠʜʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʦʚ ʠ ʠʩʧʦʣʴʟʫʝʪ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʨʠʮʳ ʢʘʢ ʭʨʦʤʦʩʦʤʘʣʴʥʫʶ 

ɼʅʂ, ʪʘʢ ʠ ʛʝʥʥʳʝ ʪʨʘʥʩʢʨʠʧʪʳ - ʈʅʂ. ʄʥʦʛʠʝ ʚʘʨʠʘʥʪʳ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ ʧʨʝʜʝʣʝ ʨʘʟʨʝʰʘʶʱʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʝʪʦʜʦʚ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʥʠʟʢʠʤ ʢʘʯʝʩʪʚʦʤ ʠ ʩʢʫʜʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʠʟʫʯʘʝʤʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʜʝʛʨʘʜʘʮʠʝʡ ʥʫʢʣʝʠʥʦʚʳʭ 

ʢʠʩʣʦʪ ʧʨʠ ʬʠʢʩʘʮʠʠ ʪʢʘʥʝʡ, ʨʠʩʢʦʤ ʢʦʥʪʘʤʠʥʘʮʠʠ ʠ ʪ.ʜ. ʇʦʵʪʦʤʫ ʚʘʞʥʝʡʰʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʥʘʣʠʟʘ ʦʧʫʭʦʣʝʡ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ [214]. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʩʘʤʳʝ ʨʘʟʣʠʯʥʳʝ ʦʙʨʘʟʮʳ ï ʢʨʦʚʴ, ʪʢʘʥʴ ʦʧʫʭʦʣʠ, ʚʳʧʦʪʥʘʷ ʞʠʜʢʦʩʪʴ, 

ʮʠʪʦʣʦʛʠʯʝʩʢʠʝ ʤʘʟʢʠ-ʦʪʧʝʯʘʪʢʠ ʠ ʪ.ʜ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʘʥʘʣʠʟ 

ʬʨʘʛʤʝʥʪʦʚ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʦʧʝʨʘʮʠʠ ʠʣʠ ʙʠʦʧʩʠʠ. 

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʝʩʪʦʚ ʧʦʣʥʦʩʪʴʶ 

ʘʜʘʧʪʠʨʦʚʘʥʦ ʢ ʩʪʘʥʜʘʨʪʥʳʤ ʧʨʦʮʝʜʫʨʘʤ ʦʙʨʘʙʦʪʢʠ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʠʣʠ 

ʙʠʦʧʩʠʡʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʠʤʝʥʷʝʤʳʤ ʚ ʢʘʞʜʦʤ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʤ 

ʦʪʜʝʣʝʥʠʠ. ʉʨʘʟʫ ʧʦʩʣʝ ʟʘʙʦʨʘ ʠʩʩʣʝʜʫʝʤʳʡ ʦʙʨʘʟʝʮ ʦʙʳʯʥʦ ʬʠʢʩʠʨʫʝʪʩʷ 

ʬʦʨʤʘʣʠʥʦʤ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʨʦʮʝʩʩʘ ʘʫʪʦʣʠʟʘ, ʧʦʩʣʝ ʯʝʛʦ ʤʘʪʝʨʠʘʣ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʧʠʨʪʘʭ ʚʦʩʭʦʜʷʱʝʡ ʧʣʦʪʥʦʩʪʠ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʘʨʘʬʠʥ. ɺ ʪʘʢʦʤ 
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ʚʠʜʝ ʦʥ ʤʥʦʛʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʭʨʘʥʠʪʩʷ ʚ ʘʨʭʠʚʝ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ 

ʣʘʙʦʨʘʪʦʨʠʡ. 

ʂ ʨʝʟʫʣʴʪʘʪʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʧʦʩʨʝʜʩʪʚʦʤ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʘʨʭʠʚʥʳʭ ʪʢʘʥʝʡ, ʜʦ ʢʦʥʮʘ 1990-ʭ ʛʛ. ʙʦʣʴʰʠʥʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʦʪʥʦʩʠʣʦʩʴ ʩ ʥʝʢʦʪʦʨʳʤ ʥʝʜʦʚʝʨʠʝʤ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʥʫʢʣʝʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʤʦʛʫʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʨʫʰʘʪʴʩʷ ʧʨʠ ʬʠʢʩʘʮʠʠ ʠ ʭʨʘʥʝʥʠʠ ʦʙʨʘʟʮʦʚ, ʯʪʦ ʩʦʟʜʘʸʪ 

ʦʧʨʝʜʝʣʸʥʥʳʝ ʩʣʦʞʥʦʩʪʠ ʜʣʷ ʘʥʘʣʠʟʘ ʈʅʂ ʠ ɼʅʂ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʤʥʦʛʠʝ 

ʤʦʣʝʢʫʣʷʨʥʳʝ ʛʝʥʝʪʠʢʠ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʦʪʜʘʚʘʣʠ ʧʨʝʜʧʦʯʪʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠ  ʁ

ʩʚʝʞʝʟʘʤʦʨʦʞʝʥʥʳʭ ʪʢʘʥʝʡ ï ʫʯʘʩʪʢʦʚ ʦʧʫʭʦʣʝʡ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʤʦʤʝʥʪʘʣʴʥʦʡ 

ʟʘʤʦʨʦʟʢʝ ʞʠʜʢʠʤ ʘʟʦʪʦʤ ʠ ʭʨʘʥʷʱʠʤʠʩʷ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʜʦ ʚʳʜʝʣʝʥʠʷ 

ɼʅʂ ʠʣʠ ʈʅʂ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʝʞʝʟʘʤʦʨʦʞʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʚʷʟʘʥʦ ʩ ʮʝʣʳʤ 

ʨʷʜʦʤ ʦʛʨʘʥʠʯʝʥʠʡ ï ʪʝʭʥʠʯʝʩʢʠʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, 

ʩʦʧʨʷʞʸʥʥʳʤʠ ʩ ʟʘʙʦʨʦʤ, ʭʨʘʥʝʥʠʝʤ ʠ ʜʦʩʪʘʚʢʦʡ ʦʙʨʘʟʮʦʚ, ʘ ʪʘʢʞʝ ʩ 

ʦʙʥʘʨʫʞʝʥʠʝʤ ʠ ʜʠʩʩʝʢʮʠʝʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ. ɺ ʧʦʩʣʝʜʥʝʝ 

ʜʝʩʷʪʠʣʝʪʠʝ ʠʤʝʥʥʦ ʘʥʘʣʠʟ ʘʨʭʠʚʥʳʭ ʪʢʘʥʝʡ ʩʪʘʣ ʩʪʘʥʜʘʨʪʦʤ ʤʝʜʠʢʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʵʣʝʤʝʥʪʦʤ ʨʫʪʠʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ [191]. 

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʛʦʜʥʦʩʪʠ ʘʨʭʠʚʥʦʛʦ ʠ ʩʚʝʞʝʟʘʤʦʨʦʞʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1.  
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ʊʘʙʣʠʮʘ 1 

ʇʨʠʛʦʜʥʦʩʪʴ ʘʨʭʠʚʥʦʛʦ ʠ ʩʚʝʞʝʟʘʤʦʨʦʞʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ʂʨʠʪʝʨʠʠ ʊʢʘʥʠ, ʟʘʢʣʶʯʸʥʥʳʝ ʚ 

ʧʘʨʘʬʠʥ 

ʉʚʝʞʝʟʘʤʦʨʦʞʝʥʥʳʝ 

ʪʢʘʥʠ 

ɼʦʩʪʫʧʥʦʩʪʴ  ɺʳʩʦʢʘʷ  ʆʛʨʘʥʠʯʝʥʥʘʷ  

ʂʣʠʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, 

ʚʢʣʶʯʘʷ ʩʚʝʜʝʥʠʷ ʦʙ 

ʦʪʜʘʣʸʥʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ 

ʣʝʯʝʥʠʷ  

ɼʦʩʪʫʧʥʘ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʘʷ 

ʢʣʠʥʠʯʝʩʢʘʷ 

ʠʥʬʦʨʤʘʮʠʷ 

ɿʘʯʘʩʪʫʶ ʦʛʨʘʥʠʯʝʥʳ 

ɺʦʟʤʦʞʥʦʩʪʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ 

ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʦʚ 

ʦʧʫʭʦʣʠ  

ɼʦʩʪʘʪʦʯʥʳʝ ʆʛʨʘʥʠʯʝʥʥʳʝ 

ɺʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʜʠʩ-

ʩʝʢʮʠʠ ʦʧʫʭʦʣʝʚʳʭ 

ʢʣʝʪʦʢ 

ɼʦʩʪʘʪʦʯʥʳʝ ʆʛʨʘʥʠʯʝʥʥʳʝ 

ɼʅʂ  ʏʘʩʪʠʯʥʦ 

ʜʝʛʨʘʜʠʨʦʚʘʥʘ 

ʍʦʨʦʰʘʷ ʩʦʭʨʘʥʥʦʩʪʴ  

ʈʅʂ  ʏʘʩʪʠʯʥʦ 

ʜʝʛʨʘʜʠʨʦʚʘʥʘ 

ʍʦʨʦʰʘʷ ʩʦʭʨʘʥʥʦʩʪʴ  

ɹʝʣʢʠ  ʆʙʨʘʟʦʚʘʥʠʝ 

ʨʘʟʣʠʯʥʳʭ 

ʤʦʜʠʬʠʢʘʮʠʡ, ʫʪʨʘʪʘ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ 

ʍʦʨʦʰʘʷ ʩʦʭʨʘʥʥʦʩʪʴ; 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʙʝʣʢʦʚ 

ʟʘʯʘʩʪʫʶ ʥʝʦʙʨʘʪʠʤʦ 

ʫʪʨʘʯʠʚʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʟʘʤʦʨʦʟʢʠ, ʧʦʵʪʦʤʫ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟ 

ʬʝʨʤʝʥʪʦʚ ʪʨʝʙʫʝʪ 

ʨʘʙʦʪʳ ʩʦ ʩʚʝʞʠʤ 

ʤʘʪʝʨʠʘʣʦʤ   

 

ʇʨʦʚʝʜʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʯʸʪʢʦʛʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʫʭʦʣʠ. ʇʨʠ ʵʪʦʤ ʧʘʪʦʣʦʛ 
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ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ ʚʝʩʴ ʥʘʙʦʨ ʧʨʝʜʩʪʦʷʱʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʨʦʮʝʜʫʨ (ʠʤʤʫʥʦ-

ʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʬʣʶʦʨʝʩʮʝʥʪʥʘʷ ʛʠʙʨʠʜʠʟʘʮʠʷ in situ, 

ʤʦʣʝʢʫʣʷʨʥʳʡ ʘʥʘʣʠʟ ʠ ʪ.ʜ.) ʠ ʧʦʧʳʪʘʪʴʩʷ ʨʘʩʩʯʠʪʘʪʴ ʦʙʲʸʤ ʦʧʫʭʦʣʠ, 

ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʢʘʞʜʦʛʦ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʵʪʘʧʘ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʠʪʫʘʮʠʷʭ ʥʘʣʠʯʠʝ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʛʦ ʘʨʭʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʧʘʮʠʝʥʪʘ ʚ 

ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ. ʇʦʵʪʦʤʫ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤ ʜʦʣʞʝʥ ʭʦʨʦʰʦ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʦʧʫʭʦʣʝʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʠ ʦʙʩʫʞʜʘʪʴ ʩ ʣʝʯʘʱʠʤʠ ʚʨʘʯʘʤʠ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʟʘʙʦʨʫ ʤʘʪʝʨʠʘʣʘ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ.  

ʎʝʣʳʡ ʨʷʜ ʬʘʢʪʦʨʦʚ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʩʦʭʨʘʥʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ 

ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʚ ʦʧʫʭʦʣʝʚʦʤ ʦʙʨʘʟʮʝ. ʇʨʦʮʝʩʩ ʘʫʪʦʣʠʟʘ ʥʘʯʠʥʘʝʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʤʦʤʝʥʪʘ ʧʝʨʝʚʷʟʢʠ ʧʠʪʘʶʱʠʭ ʩʦʩʫʜʦʚ ʚ ʭʦʜʝ ʦʧʝʨʘʮʠʠ. 

ʇʝʨʠʦʜ ʧʦʩʣʝ ʧʝʨʝʚʷʟʢʠ ʧʠʪʘʶʱʠʭ ʘʨʪʝʨʠʡ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʪʢʘʥʴ ʦʩʪʘʸʪʩʷ ʚ 

ʦʨʛʘʥʠʟʤʝ ʙʦʣʴʥʦʛʦ (ʪ.ʝ. ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37ʦʉ), ʥʘʟʳʚʘʝʪʩʷ ʚʨʝʤʝʥʝʤ ʪʝʧʣʦʚʦʡ 

ʠʰʝʤʠʠ. ɽʛʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʦʙʲʸʤʘ ʠ 

ʩʦʜʝʨʞʘʥʠʷ ʦʧʝʨʘʮʠʠ, ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʝʸ ʧʨʦʚʝʜʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʭʠʨʫʨʛʘ. ɼʣʷ ʪʢʘʥʝʡ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʤʦʟʛʘ, ʢʦʞʠ ʚʨʝʤʷ 

ʪʝʧʣʦʚʦʡ ʠʰʝʤʠʠ ʥʝʚʝʣʠʢʦ, ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʞʝʣʫʜʢʘ, ʣʸʛʢʦʛʦ, ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ 

ʦʥʦ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʪ 30 ʤʠʥʫʪ ʜʦ 1 ʯʘʩʘ. ɺʨʝʤʷ ʪʝʧʣʦʚʦʡ ʠʰʝʤʠʠ ʤʦʞʝʪ ʥʝ 

ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʷ ʥʘ ʮʝʣʦʩʪʥʦʩʪʴ ʈʅʂ [156], ʥʦ ʤʦʞʝʪ ʦʪʨʘʞʘʪʩɹʷ ʥʘ ʫʨʦʚʥʝ 

ʵʢʩʧʨʝʩʩʠʠ ʥʝʢʦʪʦʨʳʭ ʛʝʥʦʚ.  

ʇʦʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʫʜʘʣʝʥʠʷ ʦʙʨʘʟʝʮ ʧʝʨʝʥʦʩʷʪ ʠʟ ʦʧʝʨʘʮʠʦʥʥʦʡ ʚ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʝ ʦʪʝʜʝʣʝʥʠʝ ʜʣʷ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ. ʕʪʦʪ 

ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʟʘʚʠʩʠʪ ʦʪ ʚʥʫʪʨʝʥʥʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʧʝʨʙʣʦʢʘ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʝʨʠʦʜ ʦʪ ʤʦʤʝʥʪʘ ʟʘʙʦʨʘ ʤʘʪʝʨʠʘʣʘ ʜʦ ʝʛʦ ʧʦʛʨʫʞʝʥʠʷ ʚ 

ʬʦʨʤʘʣʠʥ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 30 ʤʠʥ. ʍʦʪʷ ʚ ʫʩʣʦʚʠʷʭ ʨʝʘʣʴʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʠ ʝʛʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʥʦʛʜʘ ʩʦʩʪʘʚʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ.  

ɿʘʜʝʨʞʢʘ ʬʠʢʩʘʮʠʠ ʤʦʞʝʪ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ 

ʨʝʟʫʣʴʪʘʪʳ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʦʩʦʙʝʥʥʦ ʥʘ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ 

ʈʅʂ-ʪʨʘʥʩʢʨʠʧʪʦʚ ʦʧʨʝʜʝʣʸʥʥʳʭ ʛʝʥʦʚ.    
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ʌʠʢʩʘʮʠʷ ʪʢʘʥʝʡ ʬʦʨʤʘʣʠʥʦʤ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʧʨʝʢʨʘʱʝʥʠʷ ʧʨʦʮʝʩʩʦʚ 

ʘʫʪʦʣʠʟʘ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʚ ʦʙʨʘʟʮʝ. ʌʦʨʤʘʣʠʥ ʙʳʩʪʨʦ ʧʨʦʥʠʢʘʝʪ ʚ 

ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʨʘʟʮʘ (1 ʤʤ/ʯʘʩ), ʦʜʥʘʢʦ ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʦʪʜʝʣʘʭ ʪʢʘʥʠ ʬʠʢʩʘʮʠʷ 

ʥʘʩʪʫʧʘʝʪ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ʦʙʲʸʤʦʚ ʬʦʨʤʘʣʠʥʘ ʠ ʪʢʘʥʠ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 10:1 [88]. 

ʄʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʚ ʬʦʨʤʘʣʠʥʝ ʦʙʨʘʟʮʘ ʪʦʣʱʠʥʦʡ 3 ʤʤ ʩʦʩʪʘʚʣʷʝʪ 

6-8 ʯʘʩʦʚ [79]. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʦʛʨʫʞʝʥʠʝ ʪʢʘʥʝʡ ʚ ʩʧʠʨʪʳ ʚʦʩʭʦʜʷʱʝʡ ʧʣʦʪʥʦʩʪʠ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʚʦʜʳ ʠʟ ʦʙʨʘʟʮʘ ʠ ʥʘʩʳʱʝʥʠʷ ʝʛʦ ʧʘʨʘʬʠʥʦʤ. ʕʪʦʪ 

ʧʨʠʸʤ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʪʦʥʢʠʝ ʩʨʝʟʳ ʪʢʘʥʝʡ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ. ɼʣʠʪʝʣʴʥʦʝ ʥʘʭʦʞʜʝʥʠʝ ʪʢʘʥʝʡ ʚ 

ʩʧʠʨʪʘʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʫʯʰʝʝ ʢʘʯʝʩʪʚʦ ʈʅʂ, ʘ ʦʩʪʘʪʦʯʥʘʷ ʚʦʜʘ ʚ ʦʙʨʘʟʮʝ 

ʧʨʠʚʦʜʠʪ ʢ ʝʸ ʛʠʜʨʦʣʠʟʫ [46]. 

ʆʙʨʘʙʦʪʢʘ ʢʦʩʪʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʢʠʩʣʦʪʦʡ (ʜʝʢʘʣʴʮʠʥʘʮʠʷ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʝʨʝʜ ʧʨʦʚʦʜʢʦʡ ʚ ʩʧʠʨʪʘʭ. ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʨʫʰʘʝʪ 

ʥʫʢʣʝʠʥʦʚʳʝ ʢʠʩʣʦʪʳ. ʆʙʨʘʟʮʳ ʧʦʩʣʝ ʜʝʢʘʣʴʮʠʥʘʮʠʠ ʥʝ ʧʨʠʛʦʜʥʳ ʜʣʷ 

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʪʢʘʥʠ ʩʦʩʪʦʷʪ ʠʟ ʨʘʟʥʳʭ ʪʠʧʦʚ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ 

ʩʣʦʞʥʳʝ ʪʨʸʭʤʝʨʥʳʝ ʩʪʨʫʢʪʫʨʳ. ʇʨʦʙʣʝʤʘ ʢʣʝʪʦʯʥʦʡ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʥʘ ʧʫʪʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʦʧʫʭʦʣʝʚʦʡ ʠ 

ʥʝʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʝʡ, ʪʘʢ ʢʘʢ ʠʥʪʝʨʝʩʫʶʱʘʷ ʛʨʫʧʧʘ ʢʣʝʪʦʢ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʤʘʣʫʶ ʜʦʣʶ ʦʪ ʦʙʱʝʛʦ ʦʙʲʸʤʘ ʪʢʘʥʠ. ʇʦʵʪʦʤʫ ʪʝʭʥʠʢʘ ʪʢʘʥʝʚʦʡ ʤʠʢʨʦʜʠʩʩʝʢʮʠʠ 

ʩʚʷʟʳʚʘʝʪ ʵʪʘʧʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʥʘʣʠʟʘ. ɺ ʦʪʥʦʰʝʥʠʠ 

ʟʘʤʦʨʦʞʝʥʥʳʭ ʩʨʝʟʦʚ, ʧʘʨʘʬʠʥʦʚʳʭ ʙʣʦʢʦʚ, ʮʠʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʤʦʛʫʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʜʠʩʩʝʢʮʠʠ. ʇʨʦʜʫʢʪʦʤ ʤʠʢʨʦʜʠʩʩʝʢʮʠʠ 

ʷʚʣʷʶʪʩʷ ʫʯʘʩʪʢʠ çʦʯʠʱʝʥʥʳʭè ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʩ ʤʠʥʠʤʘʣʴʥʳʤ 

çʟʘʛʨʷʟʥʝʥʠʝʤè ʥʝʦʧʫʭʦʣʝʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

ʨʘʟʥʳʭ ʪʠʧʦʚ ʤʠʢʨʦʜʠʩʩʝʢʮʠʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2.  
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ʊʘʙʣʠʮʘ 2 

ʊʠʧʳ ʤʠʢʨʦʜʠʩʩʝʢʮʠʠ 

ʂʨʠʪʝʨʠʠ ʈʫʯʥʘʷ ʤʠʢʨʦʜʠʩʩʝʢʮʠʷ  ʃʘʟʝʨʥʘʷ ʤʠʢʨʦʜʠʩʩʝʢʮʠʷ  

ʄʠʥʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ 

ʦʙʨʘʟʮʘ  

50-100 ʤʢʤ  <1 ʤʢʤ  

ʉʧʝʢʪʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  ʂʨʫʧʥʳʝ ʢʣʝʪʦʯʥʳʝ 

ʧʦʣʷ (>104 ʢʣʝʪʦʢ)  

ʄʝʣʢʠʝ ʧʦʣʷ (<50 ʢʣʝʪʦʢ), 

ʝʜʠʥʠʯʥʳʝ ʢʣʝʪʢʠ  

ʆʙʦʨʫʜʦʚʘʥʠʝ  ʀʛʣʘ, ʩʢʘʣʴʧʝʣʴ  ʄʠʢʨʦʤʘʥʠʧʫʣʷʪʦʨ  

ɼʣʠʪʝʣʴʥʦʩʪʴ 

ʧʨʦʮʝʜʫʨʳ  

5-10 ʤʠʥ, ʜʣʷ >104 

ʢʣʝʪʦʢ  

ʆʪ 10 ʩʝʢ ʜʦ 10 ʤʠʥ, ʜʣʷ 1-

10 ʢʣʝʪʦʢ  

ʉʪʦʠʤʦʩʪʴ  ʅʠʟʢʘʷ  ɺʳʩʦʢʘʷ  

ʇʨʝʠʤʫʱʝʩʪʚʘ  ʇʨʦʩʪʦʪʘ, ʩʢʦʨʦʩʪʴ  ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ, ʥʠʟʢʠʡ 

ʨʠʩʢ ʢʦʥʪʘʤʠʥʘʮʠʠ  

 

ʆʛʨʘʥʠʯʝʥʠʷ  

ɺʳʩʦʢʠʡ ʨʠʩʢ 

ʢʦʥʪʘʤʠʥʘʮʠʠ, 

ʥʝʧʨʠʤʝʥʠʤʦ ʜʣʷ 

ʤʝʣʢʠʭ ʦʙʲʝʢʪʦʚ (<50 

ʢʣʝʪʦʢ)  

ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ 

ʧʨʦʮʝʜʫʨʳ 

 

ʈʫʯʥʘʷ ʤʠʢʨʦʜʠʩʩʝʢʮʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʩʢʘʙʣʠʚʘʥʠʠ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ ʩ 

ʥʝʦʢʨʘʰʝʥʥʦʛʦ ʩʪʝʢʣʘ. ɼʣʷ ʵʪʦʡ ʧʨʦʮʝʜʫʨʳ ʥʝʦʙʭʦʜʠʤ ʩʢʘʣʴʧʝʣʴ, ʤʠʢʨʦʧʨʝʧʘʨʘʪ 

ʩ ʠʩʩʣʝʜʫʝʤʦʡ ʪʢʘʥʴʶ, ʤʠʢʨʦʩʢʦʧ. ʇʘʪʦʣʦʛ ʠʟʫʯʘʝʪ ʩʨʝʟ, ʦʢʨʘʰʝʥʥʳʡ 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʠ ʦʪʤʝʯʘʝʪ ʫʯʘʩʪʢʠ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʦʧʫʭʦʣʝʚʳʭ 

ʩʪʨʫʢʪʫʨ ʙʦʣʝʝ 80%. ɿʘʪʝʤ ʙʝʨʫʪ ʥʝʩʢʦʣʴʢʦ ʩʨʝʟʦʚ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʦʢʨʘʰʝʥʥʦʤʫ ʧʨʝʧʘʨʘʪʫ. ʄʠʢʨʦʜʠʩʩʝʢʮʠʷ ʧʨʦʚʦʜʠʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʣʦʞʝʥʠʷ ʥʝʦʢʨʘʰʝʥʥʦʛʦ ʩʨʝʟʘ ʧʦʚʝʨʭ ʩʨʝʟʘ, ʦʢʨʘʰʝʥʥʦʛʦ 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʧʦʩʣʝ ʯʝʛʦ ʟʦʥʳ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʩʦʩʢʘʙʣʠʚʘʶʪ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʢʣʘ. ʂʦʣʠʯʝʩʪʚʦ ʩʨʝʟʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʜʠʩʩʝʢʮʠʠ 

ʦʧʫʭʦʣʠ, ʟʘʚʠʩʠʪ ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣ, ʧʦʣʫʯʝʥʥʳʡ ʠʟ 5-20 ʩʨʝʟʦʚ ʪʦʣʱʠʥʦʡ 5 ʤʢʤ, ʜʦʩʪʘʪʦʯʝʥ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʦʙʨʘʟʮʘ ʥʝʦʧʫʭʦʣʝʚʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠʙʦʨ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʢʘʥʝʚʳʭ ʤʠʢʨʦʤʘʪʨʠʮ. ɼʣʷ ʵʪʦʛʦ 
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ʥʝʦʙʭʦʜʠʤʳʡ ʫʯʘʩʪʦʢ ʠʟʚʣʝʢʘʶʪ ʠʟ ʧʘʨʘʬʠʥʦʚʦʛʦ ʙʣʦʢʘ ʠ ʩʦʟʜʘʶʪ ʥʦʚʳʡ ʙʣʦʢ. 

ɿʘʪʝʤ ʚʳʧʦʣʥʷʶʪ ʩʨʝʟʳ, ʠʟ ʢʦʪʦʨʳʭ ʚʳʜʝʣʷʶʪ ɼʅʂ ʠ ʈʅʂ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ 2 ʩʪʦʣʙʠʢʘ ʪʢʘʥʠ ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʛʝʪʝʨʦʛʝʥʥʦʩʪʴʶ ʦʧʫʭʦʣʠ [38]. ɺ ʩʣʫʯʘʷʭ ʚʳʩʦʢʦʡ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʬʘʢʪʦʨʘ ʚ ʧʦʧʫʣʷʮʠʠ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʠʩʧʦʣʴʟʫʶʪ ʥʝʩʢʦʣʴʢʦ ʫʯʘʩʪʢʦʚ 

ʧʨʝʧʘʨʘʪʘ [78, 136].  

ʂʘʞʜʘʷ ʛʝʥʝʪʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʤʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʤʠʥʠʤʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʣʠʯʝʩʪʚʫ ʠ ʩʦʦʪʥʦʰʝʥʠʶ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʚ 

ʦʙʨʘʟʮʝ. ʅʝʢʦʪʦʨʳʝ ʤʝʪʦʜʠʢʠ, ʥʘʧʨʠʤʝʨ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ɼʅʂ ʧʦ ʉʵʥʛʝʨʫ, 

ʪʨʝʙʫʶʪ ʢʘʢ ʤʠʥʠʤʫʤ 50%-ʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʧʫʭʦʣʝʚʦʡ ɼʅʂ ʚ ʧʨʝʧʘʨʘʪʝ. ɹʦʣʝʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʨʘʙʦʪʘʪʴ 

ʩ ʤʘʪʝʨʠʘʣʦʤ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ 1-10% ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ. 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʩʦʦʪʥʦʰʝʥʠʠ ʦʧʫʭʦʣʝʚʳʭ ʠ ʥʦʨʤʘʣʴʥʳʭ ʢʣʝʪʦʢ ʜʦʣʞʥʘ ʙʳʪʴ 

ʜʦʚʝʜʝʥʘ ʜʦ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʛʝʥʝʪʠʢʘ. ʆʪ ʵʪʦʛʦ ʟʘʚʠʩʠʪ ʚʳʙʦʨ ʤʝʪʦʜʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʣʫʯʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ [126]. 

ʎʠʪʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʪʘʢʞʝ ʧʨʠʛʦʜʝʥ ʜʣʷ ʚʩʝʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ [143]. ʎʠʪʦʣʦʛʠʯʝʩʢʠʝ ʦʙʨʘʟʮʳ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʦʢʨʘʰʝʥʥʳʭ ʮʠʪʦʣʦʛʠʯʝʩʢʠʭ ʩʪʸʢʦʣ, ʮʠʪʦʙʣʦʢʦʚ, 

ʮʠʪʦʩʧʠʥʦʚ ʠ ʪ.ʜ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʪʝʩʪʘ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʚʩʝʛʦ 1 ʩʪʝʢʣʘ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʥʝ ʤʝʥʝʝ 50 ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ. ɺ ʩʣʦʞʥʳʭ 

ʩʣʫʯʘʷʭ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʷʶʪ ʤʘʪʝʨʠʘʣ ʥʝʩʢʦʣʴʢʠʭ ʮʠʪʦʣʦʛʠʯʝʩʢʠʭ 

ʩʪʸʢʦʣ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʘʥʘʣʠʪʠʯʝʩʢʠʡ ʵʪʘʧ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʵʪʦ ʤʥʦʛʦʵʪʘʧʥʳʡ ʢʦʤʧʣʝʢʩ ʪʨʫʜʦʸʤʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʪʨʝʙʫʶʱʠʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʣʫʯʰʝʛʦ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʩʣʘʞʝʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʥʢʦʣʦʛʘ, ʭʠʨʫʨʛʘ, ʧʘʪʦʣʦʛʘ ʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʛʝʥʝʪʠʢʘ.  
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1.3. ʅʘʩʣʝʜʩʪʚʝʥʥʳʝ ʨʘʢʠ 

ɺʚʝʜʝʥʠʝ  

ʅʘʩʣʝʜʩʪʚʝʥʥʳʝ ʦʧʫʭʦʣʝʚʳʝ ʩʠʥʜʨʦʤʳ ï ʵʪʦ ʛʨʫʧʧʘ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʧʨʦʷʚʣʝʥʠʝ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʦ ʩ ʧʝʨʝʜʘʯʝʡ ʠʟ ʧʦʢʦʣʝʥʠʷ ʚ ʧʦʢʦʣʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ 

ʬʘʪʘʣʴʥʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʚʠʜʫ ʨʘʢʘ. ʀʭ ʜʦʣʷ ʚ 

ʩʪʨʫʢʪʫʨʝ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʧʘʪʦʣʦʛʠʡ ʜʦʩʪʠʛʘʝʪ 5-10%. ɺ ʣʠʪʝʨʘʪʫʨʝ ʜʦʩʪʫʧʥʳ 

ʩʚʝʜʝʥʠʷ ʦ ʙʦʣʝʝ ʯʝʤ 200 ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʚʳʭ ʩʠʥʜʨʦʤʘʭ. ʄʥʦʛʠʝ 

ʩʝʤʝʡʥʳʝ ʨʘʢʠ ʩʚʷʟʘʥʳ ʩ ʜʝʬʝʢʪʘʤʠ ʚ ʦʧʫʭʦʣʝʚʳʭ ʩʫʧʨʝʩʩʦʨʘʭ ï ʛʝʥʘʭ, ʢʦʪʦʨʳʝ 

ʫʯʘʩʪʚʫʶʪ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʢʣʝʪʦʯʥʳʭ ʬʫʥʢʮʠʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʛʝʥʦʤʘ, ʠ ʪʦʨʤʦʟʷʪ ʯʨʝʟʤʝʨʥʦʝ ʜʝʣʝʥʠʝ ʢʣʝʪʦʢ. ʀʭ ʨʦʣʴ ʤʦʞʝʪ ʙʳʪʴ 

ʩʫʱʝʩʪʚʝʥʥʘ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʨʝʧʘʨʘʮʠʠ ɼʅʂ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʝʪʝʢʮʠʠ ʥʘʨʫʰʝʥʠʷ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʧʦʚʨʝʞʜʸʥʥʦʡ ɼʅʂ, ʧʨʝʢʨʘʱʝʥʠʠ ʝʸ ʨʝʧʣʠʢʘʮʠʠ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ, ʥʘʧʨʠʤʝʨ, ʚ ʢʣʝʪʢʘʭ ʩ ʯʨʝʟʤʝʨʥʦ ʧʦʚʨʝʞʜʸʥʥʦʡ ɼʅʂ, ʛʝʥ-ʩʫʧʨʝʩʩʦʨ 

ʠʥʠʮʠʠʨʫʝʪ ʤʝʭʘʥʠʟʤ ʢʣʝʪʦʯʥʦʡ ʛʠʙʝʣʠ (ʘʧʦʧʪʦʟʘ).   

ʋ ʛʝʪʝʨʦʟʠʛʦʪʥʦʛʦ ʥʦʩʠʪʝʣʷ ʧʘʪʦʛʝʥʥʦʡ ʤʫʪʘʮʠʠ ʚ ʢʣʝʪʢʘʭ ʦʨʛʘʥʦʚ-

ʤʠʰʝʥʝʡ ʥʘʨʷʜʫ ʩ ʜʝʬʝʢʪʥʳʤ ʘʣʣʝʣʝʤ ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʘʢʞʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ 

ʘʣʣʝʣʴ çʜʠʢʦʛʦ ʪʠʧʘè, ʧʦʵʪʦʤʫ ʦʥʘ ʦʩʪʘʸʪʩʷ ʬʝʥʦʪʠʧʠʯʝʩʢʠ ʥʦʨʤʘʣʴʥʦʡ. 

ʉʦʛʣʘʩʥʦ ʪʝʦʨʠʠ çʜʚʦʡʥʦʛʦ ʫʜʘʨʘè (two-hit hypothesis) ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʦʥʘ, 

ʩʢʣʦʥʥʦʛʦ ʢ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʤʫ ʨʦʩʪʫ, ʥʝʦʙʭʦʜʠʤʘ ʩʦʤʘʪʠʯʝʩʢʘʷ ʠʥʘʢʪʠʚʘʮʠʷ 

çʟʜʦʨʦʚʦʛʦè ʘʣʣʝʣʷ, ʩʦʧʨʦʚʦʞʜʶʱʘʷʩʷ ʧʦʣʥʦʡ ʫʪʨʘʪʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʬʫʥʢʮʠʠ [106] (ʨʠʩ. 5).  
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ʈʠʩ. 5. çɼʚʫʭʫʜʘʨʥʘʷè ʤʦʜʝʣʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʢʦʚʳʭ ʩʠʥʜʨʦʤʦʚ 
 

ɻʝʨʤʠʥʘʣʴʥʘʷ ʤʫʪʘʮʠʷ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʦ ʚʩʝʭ ʢʣʝʪʢʘʭ ʦʨʛʘʥʠʟʤʘ, ʧʦʵʪʦʤʫ 

ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʫʭʦʣʝʡ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʝʣʠʢʘ. ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʢʦʥʩʫʣʴʪʘʮʠʠ ʙʦʣʴʥʦʛʦ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʥʝʦʙʳʯʥʦ 

ʨʘʥʥʠʡ ʚʦʟʨʘʩʪ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʠʩʫʪʩʪʚʠʝ ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʧʝʨʚʠʯʥʦ-ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ. ʇʝʥʝʪʨʘʥʪʥʦʩʪʴ ʧʘʪʦʛʝʥʥʳʭ ʤʫʪʘʮʠʡ ʤʦʞʝʪ 

ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʝʸ ʣʦʢʘʣʠʟʘʮʠʝʡ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʬʨʘʛʤʝʥʪʘʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʘ, ʥʘʣʠʯʠʝʤ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʦʜʠʬʠʢʘʪʦʨʦʚ, 

ʛʦʨʤʦʥʘʣʴʥʳʤʠ ʠ ʚʥʝʰʥʝʩʨʝʜʦʚʳʤʠ ʬʘʢʪʦʨʘʤʠ. ʉʪʠʣʴ ʞʠʟʥʠ, ʨʝʧʨʦʜʫʢʪʠʚʥʦʝ 

ʧʦʚʝʜʝʥʠʝ ʠ ʪ.ʜ. ʪʘʢʞʝ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʚʦʟʨʘʩʪ ʨʝʘʣʠʟʘʮʠʠ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ [7, 11, 14, 22, 53, 59, 99, 105]. 
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1.3.1. ɻʝʥʳ BRCA1 ʠ BRCA2  

 ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤʠ ʠ ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʛʝʥʘʤʠ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ 

ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ (ʈʄɾ) ʠ ʷʠʯʥʠʢʘ (ʈʗ) ʷʚʣʷʶʪʩʷ BRCA1 ʠ BRCA2.  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʛʝʥʘ BRCA1 ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʘʥʘʣʠʟʝ 

ʩʝʤʝʡ ʩ ʠʩʪʦʨʠʝʡ ʦʧʫʭʦʣʝʡ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ; ʚ 1994 ʛʦʜʫ ʦʥ ʙʳʣ ʢʣʦʥʠʨʦʚʘʥ [85, 

142]. BRCA1 ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʜʣʠʥʥʦʤ ʧʣʝʯʝ 17-ʡ ʭʨʦʤʦʩʦʤʳ (17q21) ʠ ʢʦʜʠʨʫʝʪ 

ʷʜʝʨʥʳʡ ʬʦʩʬʦʧʨʦʪʝʠʥ, ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ ʨʝʧʘʨʘʮʠʠ 

ʜʚʫʭʮʝʧʦʯʝʯʥʳʭ ʨʘʟʨʳʚʦʚ ɼʅʂ ʧʨʠ ʧʦʤʦʱʠ ʛʦʤʦʣʦʛʠʯʥʦʡ ʨʝʢʦʤʙʠʥʘʮʠʠ. ɻʝʥ 

BRCA2 ʥʘʭʦʜʠʪʩʷ ʥʘ ʜʣʠʥʥʦʤ ʧʣʝʯʝ 13-ʡ ʭʨʦʤʦʩʦʤʳ ʚ ʧʦʟʠʮʠʠ 13q12.3 [213]. 

ʉʦʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠʤʠ ʩʫʧʨʝʩʩʦʨʥʳʤʠ ʤʦʣʝʢʫʣʘʤʠ, ʙʝʣʢʠ BRCA1 ʠ BRCA2 

ʬʦʨʤʠʨʫʶʪ ʢʨʫʧʥʳʡ ʬʝʨʤʝʥʪʘʪʠʚʳʡ ʢʦʤʧʣʝʢʩ, ʠʟʚʝʩʪʥʳʡ ʢʘʢ BRCA-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʩʦʭʨʘʥʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ɼʅʂ (BASC).  

ʂʨʦʤʝ ʪʦʛʦ, BRCA1/2 ʫʯʘʩʪʚʫʶʪ ʚ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʠ ʭʨʦʤʘʪʠʥʘ, ʨʝʛʫʣʷʮʠʠ, 

ʪʨʘʥʩʢʨʠʧʮʠʠ ʠ ʧʦʩʪʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʙʝʣʢʦʚ (ʧʨʠʩʦʝʜʠʥʝʥʠʝ 

ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʤʦʥʦʤʝʨʦʚ ʫʙʠʢʚʠʪʠʥʘ ʢ ʙʦʢʦʚʳʤ ʘʤʠʥʦʛʨʫʧʧʘʤ ʙʝʣʢʘ-

ʤʠʰʝʥʠ), ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʝʨʝʢʣʶʯʝʥʠʷ ʬʘʟ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ [96].  

ɺʩʪʨʝʯʘʝʤʦʩʪʴ ʚ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʠ ʥʦʩʠʪʝʣʝʡ ʤʫʪʘʮʠʠ ʛʝʥʘ BRCA1 

ʚʘʨʴʠʨʫʝʪ ʦʪ 1:800 ʜʦ 1:1000 [23]. ʄʫʪʘʮʠʠ ʛʝʥʦʚ BRCA1 ʠ BRCA2 ʦʪʚʝʪʩʪʚʝʥʥʳ 

ʧʨʠʤʝʨʥʦ ʟʘ 5-10% ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʈʄɾ. ʅʦʩʠʪʝʣʴʩʪʚʦ ʤʫʪʘʮʠʠ BRCA1 

ʩʦʧʨʷʞʝʥʦ ʩ 57-90%-ʥʳʤ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʈʄɾ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʠ ʠ ʧʨʠʤʝʨʥʦ 

40%-ʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʨʘʢʘ ʷʠʯʥʠʢʦʚ (ʈʗ) ʢ ʚʦʟʨʘʩʪʫ 70 ʣʝʪ [8, 25,109, 

171].   

ʂʨʦʤʝ ʪʦʛʦ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʜʨʫʛʠʤʠ ʙʝʣʢʘʤʠ ʩʠʩʪʝʤʳ ʨʝʧʘʨʘʮʠʠ ɼʅʂ 

(BARD1, CTIP, NBS1, RAD50 ʠ ʪ. ʜ.) ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʨʠʩʢʠ ʨʘʟʚʠʪʠʷ 

ʈʄɾ ʠ ʈʗ [151]. ʅʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʤʥʝʟʘ ʞʝʥʱʠʥʳ 

(ʚʦʟʨʘʩʪ ʥʘʩʪʫʧʣʝʥʠʷ ʧʝʨʚʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʟʘʢʦʥʯʠʚʰʝʡʩʷ ʨʦʜʘʤʠ, ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʣʘʢʪʘʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʘʣʴʥʳʭ ʢʦʥʪʨʘʮʝʧʪʠʚʦʚ) ʤʦʛʫʪ ʠʤʝʪʴ 
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ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʵʬʬʝʢʪ ʥʘ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʈʄɾ ʫ ʥʦʩʠʪʝʣʝʡ ʤʫʪʘʮʠʠ BRCA1/2 

ʠ ʫ BRCA-ʥʝʛʘʪʠʚʥʳʭ ʞʝʥʱʠʥ [66].  

ʏʠʩʣʦ ʠʟʚʝʩʪʥʳʭ ʠʥʘʢʪʠʚʠʨʫʶʱʠʭ ʘʣʣʝʣʝʡ ʚ ʛʝʥʝ BRCA1 ʠʩʯʠʩʣʷʝʪʩʷ 

ʪʳʩʷʯʘʤʠ ʚʘʨʠʘʥʪʦʚ. BRCA1 ī ʢʨʫʧʥʳʡ ʛʝʥ, ʠʤʝʶʱʠʡ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ 

ʪʨʘʥʩʢʨʠʧʪʦʚ. ɽʛʦ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 81.1 ʪʳʩʷʯ ʧʘʨ ʦʩʥʦʚʘʥʠʡ, ʦʥ 

ʩʦʜʝʨʞʠʪ 24 ʵʢʟʦʥʘ. ɻʝʥ BRCA2 ʩʦʩʪʦʠʪ ʠʟ 27 ʵʢʟʦʥʦʚ. ɻʝʥʝʪʠʯʝʩʢʦʝ 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧ ʫʧʨʦʩʪʠʣʦʩʴ ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʭ çfounderè-ʤʫʪʘʮʠʡ ʚ ʛʝʥʘʭ BRCA1/2. ʉʦʭʨʘʥʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʦʜʥʦʦʙʨʘʟʠʷ ʧʨʠ ʜʣʠʪʝʣʴʥʦʡ ʠʟʦʣʷʮʠʠ ʦʪʜʝʣʴʥʳʭ ʧʦʧʫʣʷʮʠʡ ʠʟ-ʟʘ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠʣʠ ʨʝʣʠʛʠʦʟʥʳʭ ʧʨʠʯʠʥ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ 

çfounder-ʵʬʬʝʢʪʘè (çɻ ʬʬʝʢʪʘ ʦʩʥʦʚʘʪʝʣʷè). ʇʦʚʳʰʝʥʠʝ ʯʘʩʪʦʪʳ ʠʥʙʨʠʜʠʥʛʘ ʚ 

ʵʪʠʭ ʟʘʤʢʥʫʪʳʭ ʧʦʧʫʣʷʮʠʷʭ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʤʫʪʘʮʠʡ, 

ʧʨʠʩʫʪʩʪʚʦʚʘʚʰʠʭ ʫ ʧʨʝʜʢʦʚ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʨʝʜʢʠʝ ʘʣʣʝʣʠ ʩʪʘʥʦʚʷʪʩʷ ʚ 

ʜʘʥʥʦʡ ʦʛʨʘʥʠʯʝʥʥʦʡ ʛʨʫʧʧʝ ʣʶʜʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ [97]. 

ʅʘʠʙʦʣʝʝ ʧʦʜʨʦʙʥʦ founder-ʵʬʬʝʢʪ ʠʩʩʣʝʜʦʚʘʥ ʩʨʝʜʠ ʝʚʨʝʝʚ-ʘʰʢʝʥʘʟʠ. ɺ ʵʪʦʡ 

ʵʪʥʠʯʝʩʢʦʡ ʛʨʫʧʧʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʈʄɾ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʤʫʪʘʮʠʠ BRCA1 

5382insC, BRCA1 185delAG ʠ BRCA2 6174delT. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʝʢʦʪʦʨʳʝ 

ʤʫʪʘʮʠʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦ ʚʩʝʤʫ ʤʠʨʫ (ʥʘʧʨʠʤʝʨ, 5382insC ʠʣʠ 

185delAG). ʂ ʨʝʛʠʦʥʘʤ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʝʥ ʵʬʬʝʢʪ ʦʩʥʦʚʘʪʝʣʷ, ʦʪʥʦʩʷʪʩʷ 

ʀʩʣʘʥʜʠʷ, ʉʘʨʜʠʥʠʷ, ʌʨʘʥʮʫʟʩʢʘʷ ʂʘʥʘʜʘ. ʋ ʩʣʘʚʷʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʬʦʨʤ ʈʄɾ ʠ ʈʗ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ çfounder-

ʵʬʬʝʢʪè [108, 186]. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤ ʧʦʚʨʝʞʜʝʥʠʝʤ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʷʚʣʷʝʪʩʷ 

ʠʥʩʝʨʮʠʷ BRCA1 5382insC. ɼʨʫʛʘʷ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʘʷ ʚ ʈʦʩʩʠʠ ʤʫʪʘʮʠʷ - ʜʝʣʝʮʠʷ 

BRCA1 4153delA - ʚʧʝʨʚʳʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʩʝʤʝʡʥʳʤʠ ʩʣʫʯʘʷʤʠ 

ʈʄɾ ʚ ʈʦʩʩʠʠ, ʘ ʟʘʪʝʤ ʚ ʩʦʩʝʜʥʠʭ ʩʪʨʘʥʘʭ (ʇʦʣʴʰʝ, ʃʠʪʚʝ, ɹʝʣʦʨʫʩʩʠʠ ʠ 

ʃʘʪʚʠʠ). ʄʫʪʘʮʠʠ BRCA2, ʚ ʦʪʣʠʯʠʝ ʦʪ BRCA1, ʚ ʈʦʩʩʠʠ ʚʩʪʨʝʯʘʶʪʩʷ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʨʝʜʢʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʧʘʥʝʣʠ ʠʟ 

ʯʝʪʳʨʝʭ ʦʩʥʦʚʥʳʭ ʤʫʪʘʮʠʡ - BRCA1 5382insC, BRCA1 4153delA, BRCA1 

185delAG, BRCA2 6174delT - ʧʦʟʚʦʣʝ̫ʪ ʚʳʷʚʣʷʪʴ ʙʦʣʴʰʫʶ ʜʦʣʶ (> 80%) ʩʣʫʯʘʝʚ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʈʗ ʠ ʈʄɾ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [102, 187, 199]. 
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1.3.2. ʅʘʩʣʝʜʩʪʚʝʥʥʳʡ ʨʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 

ʈʄɾ - ʩʘʤʦʝ ʯʘʩʪʦʝ ʦʥʢʦʣʦʛʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʩʨʝʜʠ ʞʝʥʱʠʥ. ɼʦʣʷ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦ ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʈʄɾ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴ ʦʪ 5 ʜʦ 10%. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 30% ʩʣʫʯʘʝʚ ʈʄɾ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʘʭ BRCA1/2 [132].  

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʈʄɾ ʜʨʘʤʘʪʠʯʥʳʤ ʦʙʨʘʟʦʤ ʚʦʟʨʘʩʪʘʝʪ, 

ʝʩʣʠ ʚʳʷʚʣʝʥʳ ʤʫʪʘʮʠʠ ʚ ʛʝʥʘʭ BRCA1 ʠ BRCA2. ɼʣʷ ʥʦʩʠʪʝʣʴʥʠʮ ʤʫʪʘʮʠʠ ʚ 

ʛʝʥʝ BRCA1 ʩʨʝʜʥʠʡ ʢʫʤʫʣʷʪʠʚʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʈʄɾ ʢ ʚʦʟʨʘʩʪʫ 70 ʣʝʪ 

ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʝʪ 57-65% [8, 109]. ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʈʄɾ ʫ BRCA2-

ʛʝʪʝʨʦʟʠʛʦʪ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 45-49% [15]. ʋ ʥʦʩʠʪʝʣʴʥʠʮ ʤʫʪʘʮʠʡ BRCA1 

ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʈʄɾ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʦʪʷʛʦʱʝʥʥʦʤ ʩʝʤʝʡʥʦʤ 

ʘʥʘʤʥʝʟʝ ʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 87% [71]. ʇʨʠ ʵʪʦʤ ʫ ʥʦʩʠʪʝʣʴʥʠʮ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ 

BRCA2 ʩ ʦʪʷʛʦʱʝʥʥʳʤ ʩʝʤʝʡʥʳʤ ʘʥʘʤʥʝʟʦʤ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʈʄɾ ʩʦʩʪʘʚʣʷʝʪ 84% 

[72]. ɺʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʜʚʫʭʩʪʦʨʦʥʥʝʛʦ (ʙʠʣʘʪʝʨʘʣʴʥʦʛʦ) ʤʝʪʘʭʨʦʥʥʦʛʦ ʈʄɾ 

ʫ BRCA-ʛʝʪʝʨʦʟʠʛʦʪ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʧʝʨʚʦʡ ʦʧʫʭʦʣʠ ʚ ʤʦʣʦʜʦʤ 

ʚʦʟʨʘʩʪʝ [34]. Verhoog et al., 2000, ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʝʞʝʛʦʜʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʨʘʢʘ 

ʚʦ ʚʪʦʨʦʡ ʞʝʣʝʟʝ ʫ ʧʘʮʠʝʥʪʦʢ ʩ BRCA1-ʦʧʦʩʨʝʜʦʚʘʥʥʳʤ ʈʄɾ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 41 

ʛʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 4.5%. ɺ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 41-50 ʣʝʪ ʵʪʦʪ ʨʠʩʢ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 

6.3%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʩʪʘʨʰʝ 60 ʣʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʢʦʥʪʨʣʘʪʝʨʘʣʴʥʦʛʦ ʈʄɾ ʩʪʨʝʤʠʪʩʷ ʢ ʥʫʣʶ [205].  

ɸʥʘʣʦʛʠʯʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ Graeser et al., 

2009. ʇʦ ʜʘʥʥʳʤ ʵʪʠʭ ʘʚʪʦʨʦʚ, ʫ ʥʦʩʠʪʝʣʴʥʠʮ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ BRCA1 ʨʘʟʚʠʪʠʝ 

ʢʦʥʪʨʘʣʘʪʝʨʘʣʴʥʦʛʦ ʈʄɾ ʚ ʪʝʯʝʥʠʝ 25 ʣʝʪ ʧʦʩʣʝ ʧʦʩʪʘʥʦʚʢʠ ʧʝʨʚʠʯʥʦʛʦ ʜʠʘʛʥʦʟʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʧʦʣʦʚʠʥʳ ʚʩʝʭ ʙʦʣʴʥʳʭ. ʇʨʠ ʵʪʦʤ ʫ ʧʘʮʠʝʥʪʦʢ c BRCA1-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʈʄɾ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 40 ʣʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʢʦʥʪʨʘʣʘʪʝʨʘʣʴʥʦʛʦ ʈʄɾ ʚ ʜʘʣʴʥʝʡʰʠʝ 25 ʣʝʪ ʜʦʩʪʠʛʘʝʪ 62.9%. ʋ ʟʘʙʦʣʝʚʰʠʭ 
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BRCA1-ʦʧʦʩʨʝʜʦʚʘʥʥʳʤ ʈʄɾ ʧʦʩʣʝ 50 ʣʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʢʦʥʪʨʘʣʘʪʝʨʘʣʴʥʦʛʦ 

ʈʄɾ ʥʝ ʧʨʝʚʳʰʘʝʪ 19.6% [80].  

1.3.3. ʅʘʩʣʝʜʩʪʚʝʥʥʳʡ ʨʘʢ ʷʠʯʥʠʢʘ 

ʈʘʢ ʷʠʯʥʠʢʘ ī ʦʜʥʘ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ ʫ 

ʞʝʥʱʠʥ ʩ ʯʨʝʟʚʳʯʘʡʥʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʨʦʛʥʦʟʦʤ. ʇʦ ʜʘʥʥʳʤ ʤʠʨʦʚʦʡ 

ʩʪʘʪʠʩʪʠʢʠ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʚ ʄɸʀʈ (ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʘʛʝʥʩʪʚʦ ʧʦ ʠʟʫʯʝʥʠʶ 

ʨʘʢʘ), ʚ 2012 ʛ. ʩʨʝʜʠ ʚʩʝʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʫ ʞʝʥʱʠʥ 

ʩʤʝʨʪʥʦʩʪʴ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʈʗ ʟʘʥʠʤʘʣʘ 7 ʤʝʩʪʦ (6,1 ʠ 3,7 ʥʘ 100 000 ʞʝʥʱʠʥ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺ ʨʘʟʚʠʪʳʭ ʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ʧʦʢʘʟʘʪʝʣʠ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʈʗ ʩʦʩʪʘʚʠʣʠ 9.1 ʠ 5.0 ʥʘ 100 000 ʞʝʥʱʠʥ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [67]. 

ʈʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ ʨʘʢʘ ʷʠʯʥʠʢʦʚ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʦʛʨʦʤʥʳʤʠ ʟʘʪʨʫʜʥʝʥʠʷʤʠ [141]. 

ʕʪʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʣʝʯʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʛʦ ʈʗ 

[203].  

ʊʱʘʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʈʗ ʧʦʟʚʦʣʠʣʦ ʙʦʣʝʝ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦ ʦʧʨʝʜʝʣʷʪʴ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʩʪʨʘʪʝʛʠʠ. ɼʦ 20% ʩʝʨʦʟʥʦʛʦ ʈʗ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʦʙʫʩʣʦʚʣʝʥʳ ʥʦʩʠʪʝʣʴʩʪʚʦʤ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ 

ʤʫʪʘʮʠʡ ʛʝʥʦʚ BRCA1/2 [157, 174]. ɺ ʧʦʣʦʚʠʥʝ ʥʘʙʣʶʜʝʥʠʡ ʫ ʙʦʣʴʥʳʭ ʈʗ 

ʚʳʷʚʣʷʶʪʩʷ ʩʦʤʘʪʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ BRCA1 ʠ ʜʨʫʛʠʭ ʛʝʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʨʝʧʘʨʘʮʠʝʡ ɼʅʂ [39]. ɿʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʢʘʨʮʠʥʦʤʳ ʩ ʧʦʜʦʙʥʳʤ ʤʦʣʝʢʫʣʷʨʥʳʤ 

ʧʨʦʬʠʣʝʤ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʣʝʯʝʥʠʶ ɼʅʂ-ʧʦʚʨʝʞʜʘʶʱʠʤʠ ʘʛʝʥʪʘʤʠ 

(ʮʠʩʧʣʘʪʠʥʦʤ) ʠ ʠʥʛʠʙʠʪʦʨʘʤʠ PARP (Poly-(ADP-ribose)-polymerase ï ʧʦʣʠ-

(ɸɼʌ-ʨʠʙʦʟʘ)-ʧʦʣʠʤʝʨʘʟʘ) [107].  

ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʈʗ ʜʝʣʠʣʠ ʥʘ 2 ʛʨʫʧʧʳ ʩ ʫʯʸʪʦʤ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ ʦʧʫʭʦʣʠ, ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ, ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʧʨʦʬʠʣʷ. 

ʆʧʫʭʦʣʠ 1 ʪʠʧʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʝʨʦʟʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʩ ʥʠʟʢʦʡ ʩʪʝʧʝʥʴʶ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ, ʩʚʝʪʣʦʢʣʝʪʦʯʥʳʤʠ ʢʘʨʮʠʥʦʤʘʤʠ, ʵʥʜʦʤʝʪʨʠʦʠʜʥʳʤʠ 

ʘʜʝʥʦʢʘʨʮʠʥʦʤʘʤʠ ʠ ʤʫʮʠʥʦʟʥʳʤʠ ʢʘʨʮʠʥʦʤʘʤʠ. ʆʧʫʭʦʣʠ ʚʪʦʨʦʛʦ ʪʠʧʘ - ʵʪʦ 
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ʩʝʨʦʟʥʳʝ ʢʘʨʮʠʥʦʤʳ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ, ʵʥʜʦʤʝʪʨʠʦʠʜʥʳʝ 

ʢʘʨʮʠʥʦʤʳ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ, ʥʠʟʢʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʈʗ, ʘ 

ʪʘʢʞʝ ʢʘʨʮʠʥʦʩʘʨʢʦʤʳ. ɼʣʷ ʦʧʫʭʦʣʝʡ ʚʪʦʨʦʛʦ ʪʠʧʘ ʭʘʨʘʢʪʝʨʥʦ ʘʛʨʝʩʩʠʚʥʦʝ 

ʢʣʠʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ. ɺ ʥʝʢʦʪʦʨʦʡ ʜʦʣʝ ʩʝʨʦʟʥʳʭ ʢʘʨʮʠʥʦʤ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʚʳʷʚʣʷʶʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʛʝʥʦʤʥʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ, ʘ 

ʥʘʣʠʯʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʛʝʥʘ ʊʈ53 ʥʘʭʦʜʷʪ ʙʦʣʝʝ ʯʝʤ ʚ 90% ʩʣʫʯʘʝʚ. ʇʦʚʨʝʞʜʝʥʠʷ 

PIK3CA ʠ RAS ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʦʣʦʚʠʥʝ ʥʘʙʣʶʜʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʦʪʘ ʪʦʯʢʦʚʳʭ 

ʩʦʤʘʪʠʯʝʩʢʠʭ ʤʫʪʘʮʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʘ, ʘ ʯʘʱʝ ʥʘʙʣʶʜʘʶʪʩʷ 

ʘʤʧʣʠʬʠʢʘʮʠʠ ʛʝʥʦʚ [110, 118].  

ɺʳʷʚʣʝʥʠʝ BRCA1/2-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʈʗ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʤʦʤʝʥʪʘ 

ʩʪʘʣʢʠʚʘʣʦʩʴ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ 

ʟʘʪʨʫʜʥʝʥʠʷʤʠ, ʧʦʵʪʦʤʫ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʵʪʫ ʨʘʟʥʦʚʠʜʥʦʩʪʴ 

ʢʘʨʮʠʥʦʤ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʳʤ [57]. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʮʠʪʠʨʫʝʪʩʷ 

ʢʨʫʧʥʦʝ ʨʝʩʪʨʦʩʧʝʢʪʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ Alsop et al., 2012. ɸʚʪʦʨʳ ʧʨʦʚʝʣʠ 

ʘʥʘʣʠʟ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ ʈʗ, ʚ ʢʦʪʦʨʳʭ ʚʩʪʨʝʯʘʶʪʩʷ ʤʫʪʘʮʠʠ ʛʝʥʘ BRCA1. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ BRCA1 ʥʘʙʣʶʜʘʶʪʩʷ ʯʘʱʝ ʧʨʠ ʦʧʫʭʦʣʷʭ 

ʩʝʨʦʟʥʦʛʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ ʦʧʫʭʦʣʷʤʠ ʷʠʯʥʠʢʦʚ (118 ʠʟ 709 ʙʦʣʴʥʳʭ; 

16.6%); ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʩʝʨʦʟʥʦʡ ʢʘʨʮʠʥʦʤʦʡ ʷʠʯʥʠʢʦʚ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ (98 ʠʟ 433 ʙʦʣʴʥʳʭ) ʯʘʩʪʦʪʘ ʤʫʪʘʮʠʡ ʜʦʩʪʠʛʘʣʘ 22.6%. 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʈʗ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʤʫʪʘʮʠʝʡ BRCA1 ʥʘ ʤʦʤʝʥʪ 

ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʙʳʣ ʥʠʞʝ, ʯʝʤ ʫ ʞʝʥʱʠʥ ʙʝʟ ʤʫʪʘʮʠʡ (53.4 ʛʦʜʘ ʧʨʦʪʠʚ 60.5 

ʣʝʪ, p<0.0001). ɺʦʟʨʘʩʪ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʟʘʙʦʣʝʚʘʥʠʷ ʘʩʩʦʮʠʠʨʦʚʘʣʩʷ ʩ 

ʤʫʪʘʮʠʦʥʥʳʤ ʩʪʘʪʫʩʦʤ BRCA1/2. ʋ 22.2% ʞʝʥʱʠʥ ʤʦʣʦʞʝ 50 ʣʝʪ ʩ ʈʗ ʙʳʣʘ 

ʚʳʷʚʣʝʥʘ ʤʫʪʘʮʠʷ BRCA1/2, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʛʨʫʧʧʝ ʞʝʥʱʠʥ, ʫ ʢʦʪʦʨʳʭ ʈʗ 

ʨʘʟʚʠʣʩʷ ʧʦʩʣʝ 50 ʣʝʪ, ʤʫʪʘʮʠʠ BRCA1/2 ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʣʠʰʴ ʚ 12.1% 

(p<0.001). ʋ 19.4% ʙʦʣʴʥʳʭ ʦʪʤʝʯʘʣʩʷ ʦʪʷʛʦʱʸʥʥʳʡ ʩʝʤʝʡʥʳʡ ʦʥʢʦʣʦʛʠʯʝʩʢʠʡ 

ʘʥʘʤʥʝʟ, ʘ ʩʨʝʜʠ BRCA-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʈʗ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʩʦʩʪʘʚʠʣ 44% [14].  

ɺ ʝʱʸ ʦʜʥʦʤ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ Madore et al., 2010, ʠʟʫʯʠʣʠ 

ʯʘʩʪʦʪʫ ʧʘʪʦʛʝʥʥʳʭ ʤʫʪʘʮʠʡ BRCA1/2 ʫ ʞʝʥʱʠʥ ʩ ʵʥʜʦʤʝʪʨʠʦʠʜʥʦʡ ʢʘʨʮʠʥʦʤʦʡ 
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ʷʠʯʥʠʢʘ. ʏʘʩʪʦʪʘ ʤʫʪʘʮʠʡ ʩʦʩʪʘʚʠʣʘ 8.4% (10 ʠʟ 119 ʙʦʣʴʥʳʭ). ʆʜʥʘʢʦ ʧʦʩʣʝ 

ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 8 ʩʣʫʯʘʷʭ ʜʠʘʛʥʦʟ ʙʳʣ 

ʠʟʤʝʥʸʥ ʩ ʵʥʜʦʤʝʪʨʠʦʠʜʥʦʡ ʢʘʨʮʠʥʦʤʳ ʥʘ ʥʠʟʢʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʫʶ ʩʝʨʦʟʥʫʶ 

ʢʘʨʮʠʥʦʤʫ ʠʣʠ ʥʘ ʥʝʩʧʝʮʠʬʠʮʠʨʦʚʘʥʥʫʶ ʘʜʝʥʦʢʘʨʮʠʥʦʤʫ [133].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʭʘʨʘʢʪʝʨʥʳʤ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ ʧʦʜʪʠʧʦʤ ʜʣʷ BRCA1/2-

ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ʈʗ ʷʚʣʷʝʪʩʷ ʩʝʨʦʟʥʘʷ ʢʘʨʮʠʥʦʤʘ.  

1.3.4. ʅʘʩʣʝʜʩʪʚʝʥʥʳʡ ʨʘʢ ʞʝʣʫʜʢʘ 

ɽʞʝʛʦʜʥʦ ʨʘʢ ʞʝʣʫʜʢʘ (ʈɾ) ʧʦʨʘʞʘʝʪ ʦʢʦʣʦ 1 ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ. ʈɾ 

ʟʘʥʠʤʘʝʪ ʯʝʪʚʸʨʪʫʶ ʧʦʟʠʮʠʶ ʚ ʩʪʨʫʢʪʫʨʝ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ 

ʚʩʪʨʝʯʘʝʪʩʷ ʨʝʞʝ, ʯʝʤ ʦʧʫʭʦʣʠ ʣʸʛʢʦʛʦ, ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʪʦʣʩʪʦʡ ʢʠʰʢʠ [160]. 

ʄʫʞʯʠʥʳ ʙʦʣʝʶʪ ʯʘʱʝ ʞʝʥʱʠʥ: ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʠʨʦʚʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʈɾ ʨʘʚʥʷʶʪʩʷ 22 ʩʣʫʯʘʷʤ ʠ 10 ʩʣʫʯʘʷʤ ʥʘ 100 000 ʯʝʣʦʚʝʢ ʚ ʛʦʜ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʜʦʙʥʘʷ ʨʘʟʥʠʮʘ ʭʘʨʘʢʪʝʨʥʘ ʣʠʰʴ ʜʣʷ ʈɾ ʪ.ʥ. çʢʠʰʝʯʥʦʛʦè 

ʪʠʧʘ [52]. ɺ 2012 ʛ. ʚ ʈʦʩʩʠʠ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 37 369 ʥʦʚʳʭ ʙʦʣʴʥʳʭ ʈɾ 

[4], ʚ ʪʦʤ ʯʠʩʣʝ 1263 ï ʧʦ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʫ [5]. ʈɾ ʯʘʱʝ ʚʩʝʛʦ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ 

ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʡ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʥʢʫʨʘʙʝʣʴʥʦʡ ʩʪʘʜʠʠ ʠʟ-ʟʘ 

ʙʝʩʩʠʤʧʪʦʤʥʦʛʦ ʪʝʯʝʥʠʷ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʟʘʙʦʣʝʚʘʥʠʷ. ʅʘ ʨʘʥʥʠʝ ʬʦʨʤʳ ʈɾ ʚ 

ʈʦʩʩʠʠ ʧʨʠʭʦʜʠʪʩʷ ʦʪ 5 ʜʦ 10% ʩʣʫʯʘʝʚ ʙʦʣʝʟʥʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ 60% ʙʦʣʴʥʳʭ 

ʈɾ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʥʘ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ [3]. ɺʩʪʨʝʯʘʝʤʦʩʪʴ ʈɾ ʘʥʪʨʘʣʴʥʦʛʦ 

ʦʪʜʝʣʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ, ʘ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʢʘʨʜʠʘʣʴʥʦʛʦ ʈɾ 

ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʧʨʝʞʥʝʤ ʫʨʦʚʥʝ ʩ ʪʝʥʜʝʥʮʠʝʡ ʢ ʨʦʩʪʫ [129]. ʅʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ 5-

ʣʝʪʥʝʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʙʦʣʴʥʳʭ ʈɾ ʩʦʩʪʘʚʣʷʝʪ 20%. ɺ ʠʥʜʫʩʪʨʠʘʣʴʥʦ ʨʘʟʚʠʪʳʭ 

ʩʪʨʘʥʘʭ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʥʷʪ ʩʪʘʥʜʘʨʪ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʦʪ ʈɾ ʫʜʘʸʪʩʷ ʠʟʣʝʯʠʪʴ 

ʢʘʞʜʦʛʦ ʯʝʪʚʸʨʪʦʛʦ ʟʘʙʦʣʝʚʰʝʛʦ [27]. 

ɼʣʷ ʙʦʣʴʥʳʭ ʥʝʦʧʝʨʘʙʝʣʴʥʳʤ ʈɾ ʭʠʤʠʦʪʝʨʘʧʠʷ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ʚʳʙʦʨʘ, 

ʯʪʦ ʜʦʢʘʟʘʥʦ ʨʷʜʦʤ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʦ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʦʩʪʘʶʪʩʷ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ. ɼʠʘʧʘʟʦʥ ʤʝʜʠʘʥʳ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ 
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ʚʘʨʴʠʨʫʝʪ ʦʪ 6 ʜʦ 11 ʤʝʩ. [9, 208]. ɼʣʷ ʈɾ ʦʪʩʫʪʩʪʚʫʝʪ çʟʦʣʦʪʦʡ ʩʪʘʥʜʘʨʪè 

ʭʠʤʠʦʪʝʨʘʧʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʀ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ 

ʵʪʦʡ ʧʘʪʦʣʦʛʠʠ ʦʩʪʘʶʪʩʷ ʩʢʨʦʤʥʳʤʠ [31]. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʨʘʞʝʥʥʘʷ ʪʦʢʩʠʯʥʦʩʪʴ 

ʚʳʥʫʞʜʘʝʪ ʦʥʢʦʣʦʛʦʚ ʙʘʣʘʥʩʠʨʦʚʘʪʴ ʤʝʞʜʫ ʦʞʠʜʘʝʤʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ 

ʦʩʣʦʞʥʝʥʠʷʤʠ ʣʝʯʝʥʠʷ.  

ʅʘʩʣʝʜʩʪʚʝʥʥʦ-ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʩʣʫʯʘʠ ʈɾ - ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʦʝ ʷʚʣʝʥʠʝ. 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʧʦʜʦʙʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʩʚʷʟʘʥʘ ʩ ʤʫʪʘʮʠʷʤʠ ʛʝʥʘ-ʩʫʧʨʝʩʩʦʨʘ 

CDH1, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʥʘ 16-ʡ ʭʨʦʤʦʩʦʤʝ (16q22.1) ʠ ʦʪʚʝʯʘʝʪ ʟʘ ʢʣʝʪʦʯʥʫʶ 

ʘʜʛʝʟʠʶ [28]. ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʂʦʥʩʦʨʮʠʫʤ ʧʦ ʨʘʢʫ ʞʝʣʫʜʢʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ 

ʦʧʨʝʜʝʣʠʣ ʢʣʠʥʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʜʠʬʬʫʟʥʦʛʦ ʈɾ: 1. ɼʚʘ ʩʣʫʯʘʷ 

ʜʠʬʬʫʟʥʦʛʦ ʈɾ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 1-2 ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ (ʧʨʠ ʵʪʦʤ ʫ ʦʜʥʦʛʦ ʠʟ 

ʙʦʣʴʥʳʭ ʨʘʢ ʜʦʣʞʝʥ ʙʳʪʴ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 50 ʣʝʪ). 2. ʊʨʠ (ʠʣʠ 

ʙʦʣʝʝ) ʩʣʫʯʘʷ ʜʠʬʬʫʟʥʦʛʦ ʈɾ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 1-2 ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ, ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʚʦʟʨʘʩʪʘ [35]. ɺ ʨʘʟʥʳʭ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ ʯʘʩʪʦʪʘ ʤʫʪʘʮʠʡ CDH1 ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ ʈɾ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴ ʦʪ 0 ʜʦ 40% [35]. ʈʠʩʢ 

ʨʘʟʚʠʪʠʷ ʈɾ ʫ ʥʦʩʠʪʝʣʷ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ CDH1 ʜʦʩʪʠʛʘʝʪ 80% [70]. 

ɺ ʜʦʩʪʫʧʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʩʚʝʜʝʥʠʷ ʦ ʨʦʣʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʤʫʪʘʮʠʡ BRCA1 ʫ 

ʙʦʣʴʥʳʭ ʈɾ ʥʦʩʷʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʝʤʝʡ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʧʦʚʨʝʞʜʝʥʠʷʤʠ BRCA1. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʥʦʩʠʪʝʣʴʩʪʚʦ ʤʫʪʘʮʠʡ ʵʪʦʛʦ ʛʝʥʘ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʈɾ ʢʘʢ ʫ ʞʝʥʱʠʥ, ʪʘʢ ʠ ʫ 

ʤʫʞʯʠʥ [74]. ʇʨʠ ʘʥʘʣʠʟʝ ʰʚʝʜʩʢʠʭ ʩʝʤʝʡ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʝ 

BRCA1 ʠ ʦʪʷʛʦʱʝʥʥʳʤ ʩʝʤʝʡʥʳʤ ʘʥʘʤʥʝʟʦʤ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʙʦʣʴʥʳʭ ʈɾ ʚ 

ʚʦʟʨʘʩʪʝ ʜʦ 70 ʣʝʪ ʚ 2 ʨʘʟʘ ʧʨʝʚʳʰʘʣʘ ʩʨʝʜʥʝʧʦʧʫʣʷʮʠʦʥʥʫʶ (1.88% ʧʨʦʪʠʚ 

0.92%) [26]. ɺ ʘʥʘʣʦʛʠʯʥʦʤ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 29 ʩʝʤʝʡ ʩ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʤʫʪʘʮʠʝʡ BRCA1 Johannsson et al., 1999, ʧʦʜʪʚʝʨʜʠʣʠ 

ʧʦʚʳʰʝʥʥʫʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʈɾ ʫ ʞʝʥʱʠʥ (ʨ = 0.005) ʥʘʨʷʜʫ ʩ ʈʄɾ ʠ ʈʗ (p 

<0.0001) [101]. 



37 

 

1.4. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ BRCA-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʦʧʫʭʦʣʝʡ 

1.4.1. ʈʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 

ʉʨʝʜʠ ʧʘʮʠʝʥʪʦʢ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ ʈʄɾ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 25-30% ʩʣʫʯʘʝʚ 

ʟʘʙʦʣʝʚʘʥʠʷ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʤʫʪʘʮʠʷʤʠ ʚ ʦʜʥʦʤ ʠʟ ʜʚʫʭ 

ʚʳʩʦʢʦʧʝʥʝʪʨʘʥʪʥʳʭ ʛʝʥʦʚ: BRCA1 ʠʣʠ BRCA2. ʊʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʧʨʝʜʤʝʪ 

ʥʦʩʠʪʝʣʴʩʪʚʘ ʤʫʪʘʮʠʡ BRCA1/2 ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʚʣʠʷʝʪ ʥʘ 

ʚʳʙʦʨ ʚʘʨʠʘʥʪʦʚ ʣʝʯʝʥʠʷ [166]. ɺʳʧʦʣʥʝʥʠʝ ʧʦʣʥʦʛʦ ʘʥʘʣʠʟʘ BRCA1 ʠ BRCA2 

ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʠ ʪʨʫʜʦʝʤʢʠʤ. ʆʜʥʘʢʦ BRCA1/2-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʦʧʫʭʦʣʠ ʠʤʝʶʪ ʥʝʢʦʪʦʨʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʯʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ 

ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ.  

ɸʩʩʦʮʠʘʮʠʠ ʤʝʞʜʫ ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʧʫʭʦʣʠ 

ʠ ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ (ʤʠʪʦʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ, ʧʣʝʦʤʦʨʬʠʟʤ ʷʜʝʨ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ 

(nuclear grade), ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʫʭʦʣʴʶ ʪʫʙʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ, ʪʠʧ ʨʦʩʪʘ ʦʧʫʭʦʣʠ 

(ʪʨʘʙʝʢʫʣʷʨʥʳʡ, ʩʠʥʮʠʪʠʘʣʴʥʳʡ ʪʠʧ), ʭʘʨʘʢʪʝʨ ʢʨʘʸʚ ʦʧʫʭʦʣʠ, ʥʘʣʠʯʠʝ ʥʝʢʨʦʟʦʚ, 

ʩʪʝʧʝʥʴ ʣʠʤʬʦʮʠʪʘʨʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ) ʠ ʧʨʠʩʫʪʩʪʚʠʝʤ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʤʫʪʘʮʠʡ 

ʚ ʛʝʥʘʭ BRCA1/2 ʠʟʫʯʝʥʳ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ [18, 33, 60, 100, 113]. 

ʊʨʘʙʝʢʫʣʷʨʥʳʡ ʪʠʧ ʨʦʩʪʘ ʠ ʚʳʩʦʢʠʡ ʤʠʪʦʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ (ʙʦʣʝʝ 50 ʤʠʪʦʟʦʚ ʥʘ 

10 ʧʦʣʝʡ ʟʨʝʥʠʷ ʧʨʠ 400-ʢʨʘʪʥʦʤ ʫʚʝʣʠʯʝʥʠʠ) ʯʘʩʪʦ ʥʘʙʣʶʜʘʶʪʩʷ ʫ ʧʘʮʠʝʥʪʦʢ ʩ 

BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʈʄɾ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 40 ʣʝʪ [190]. ʊʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʪʠʧʘ ʦʧʫʭʦʣʠ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʮʝʣʝʚʳʭ ʛʨʫʧʧ ʜʣʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ. ɺ ʤʝʜʫʣʣʷʨʥʳʭ ʢʘʨʮʠʥʦʤʘʭ 

ʯʘʩʪʦʪʘ ʤʫʪʘʮʠʡ BRCA1/2 ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 19%. ʇʨʠ ʵʪʦʤ ʤʫʪʘʮʠʠ BRCA1 

ʚʩʪʨʝʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʯʘʱʝ, ʯʝʤ BRCA2. ʆʪʤʝʪʠʤ, ʯʪʦ ʜʦʣʷ ʤʝʜʫʣʣʷʨʥʦʛʦ 

ʨʘʢʘ ʚ ʩʧʝʢʪʨʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ ʈʄɾ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ ʣʠʰʴ 1-7%. ʂʨʦʤʝ 
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ʪʦʛʦ, ʚ BRCA1/2-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʢʘʨʮʠʥʦʤʘʭ ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ ʚʳʷʚʣʷʶʪʩʷ 

ʚʳʨʘʞʝʥʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ ʷʜʝʨ, ʩʠʥʮʠʪʠʘʣʴʥʳʡ ʪʠʧ ʨʦʩʪʘ ʦʧʫʭʦʣʠ, ʫʤʝʨʝʥʥʘʷ 

ʠʣʠ ʚʳʨʘʞʝʥʥʘʷ ʤʦʥʦʥʫʢʣʝʘʨʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ, ʦʪʩʫʪʩʪʚʠʝ ʚʥʫʪʨʠʧʨʦʪʦʢʦʚʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ. ʌʘʢʪʠʯʝʩʢʠ, ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ 

ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʷʤ ʧʦʩʪʘʥʦʚʢʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʜʠʘʛʥʦʟʘ 

çʤʝʜʫʣʣʷʨʥʘʷ ʢʘʨʮʠʥʦʤʘè [61]. ʈʘʟʥʳʝ ʘʚʪʦʨʳ ʧʨʠʰʣʠ ʢ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ 

ʚʳʚʦʜʘʤ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʦʮʝʥʢʠ ʩʦʩʫʜʠʩʪʦʡ ʠʥʚʘʟʠʠ ʚ ʧʨʝʜʩʢʘʟʘʥʠʠ ʩʪʘʪʫʩʘ 

ʛʝʥʦʚ BRCA1/2 [87, 135]. ʂʨʦʤʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʦʨʬʦʣʦʛʠʠ ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ, 

ʙʳʣʘ ʦʮʝʥʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʩʪʘʪʫʩʦʤ BRCA1/2 ʠ ʧʦʨʘʞʝʥʠʝʤ ʨʝʛʠʦʥʘʨʥʳʭ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʫʪʘʮʠʠ BRCA1/2 ʩʘʤʠ ʧʦ ʩʝʙʝ ʥʝ 

ʷʚʣʷʶʪʩʷ ʧʨʝʜʠʢʪʦʨʦʤ ʤʝʪʘʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ ʨʝʛʠʦʥʘʨʥʳʭ ʣʠʤʬʦʫʟʣʦʚ 

[154].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʧʠʩʘʥʳ ʘʩʩʦʮʠʘʮʠʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ 

ʦʧʫʭʦʣʠ ʠ ʩʪʘʪʫʩʘ BRCA1/2. ʈʝʟʫʣʴʪʘʪʳ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 

ʦʪʩʫʪʩʪʚʠʝ ʵʢʩʧʨʝʩʩʠʠ ʨʝʮʝʧʪʦʨʦʚ ʵʩʪʨʦʛʝʥʘ (estrogen receptor, ER) ʚ BRCA1-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʈʄɾ [73, 158]. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʠʭ ʯʘʱʝ ʚʩʝʛʦ ʦʪʩʫʪʩʪʚʫʝʪ 

ʵʢʩʧʨʝʩʩʠʷ ʨʝʮʝʧʪʦʨʦʚ ʧʨʦʛʝʩʪʝʨʦʥʘ (PR) ʠ HER2/neu, ʪʦ ʝʩʪʴ ʦʧʫʭʦʣʠ ʧʨʦʷʚʣʷʶʪ 

çʪʨʠʞʜʳ ʥʝʛʘʪʠʚʥʳʡ ʬʝʥʦʪʠʧè [22, 63, 114]. ɹʦʣʴʰʠʥʩʪʚʦ BRCA1-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʢʘʨʮʠʥʦʤ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʮʠʪʦʢʝʨʘʪʠʥʳ [115, 146] ʠ ʦʪʥʦʩʷʪʩʷ ʢ 

çʙʘʟʘʣʴʥʦʡè ʤʦʣʝʢʫʣʷʨʥʦʡ ʧʦʜʛʨʫʧʧʝ ʈʄɾ [188]. 

ɺ ʢʨʫʧʥʝʡʰʝʤ ʤʥʦʛʦʮʝʥʪʨʦʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʤ ʚ 2012 ʛʦʜʫ, 

ʙʳʣʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʩʚʝʜʝʥʠʷ ʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ BRCA1/2-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʦʧʫʭʦʣʝʡ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ (ʪʘʙʣ. 3).  
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ʊʘʙʣʠʮʘ 3 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ BRCA-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʢʘʨʮʠʥʦʤ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ [137] 

 

ʂʨʠʪʝʨʠʠ BRCA1 n (%) BRCA2 n (%) 

ʄʦʨʬʦʣʦʛʠʷ 

ʀʥʚʘʟʠʚʥʳʡ ʧʨʦʪʦʢʦʚʳʡ 

ʨʘʢ 

2387 (80) 1515 (83) 

ʀʥʚʘʟʠʚʥʳʡ ʜʦʣʴʢʦʚʳʡ 

ʨʘʢ 

67 (2.2) 153 (8.4) 

ʄʝʜʫʣʣʷʨʥʳʡ ʨʘʢ 281 (9.4) 40 (2.2) 

ɼʨʫʛʠʝ 258 (8.6) 116 (6.4) 

ʉʪʘʪʫʩ ʨʝʮʝʧʪʦʨʦʚ  

ER(-) 625 (22) 1475 (77) 

PR(-) 539 (21) 1084 (64) 

HER2(-) 138 (10) 121 (13) 

ʊʨʠʞʜʳ-ʥʝʛʘʪʠʚʥʳʡ 901 (68) 133 (16)  

 

ʄʝʜʠʘʥʘ ʚʦʟʨʘʩʪʘ ʥʘ ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʩʦʩʪʘʚʠʣʘ 40 ʣʝʪ ʩʨʝʜʠ 

BRCA1- ʠ 43 ʛʦʜʘ ʩʨʝʜʠ BRCA2-ʥʦʩʠʪʝʣʴʥʠʮ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʪʠʧ ʙʦʣʴʰʠʥʩʪʚʘ 

ʠʥʚʘʟʠʚʥʳʭ ʢʘʨʮʠʥʦʤ ʫ ʞʝʥʱʠʥ ʩ ʤʫʪʘʮʠʷʤʠ BRCA1 ʠ BRCA2 ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ 

ʧʨʦʪʦʢʦʚʦʡ/ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ (NST ï no special-type) ʢʘʨʮʠʥʦʤʦʡ ī 80% ʠ 83% 

ʩʣʫʯʘʝʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʪʦ ʩʘʤʘʷ ʯʘʩʪʘʷ ʵʧʠʪʝʣʠʘʣʴʥʘʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʘʷ 

ʦʧʫʭʦʣʴ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. ɼʦʣʴʢʦʚʳʝ ʢʘʨʮʠʥʦʤʳ ʚ 4 ʨʘʟʘ ʯʘʱʝ ʘʩʩʦʮʠʠʨʦʚʘʣʠʩʴ 

ʩ BRCA2-ʥʦʩʠʪʝʣʴʩʪʚʦʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʝʜʫʣʣʷʨʥʳʝ ʢʘʨʮʠʥʦʤʳ ï ʩ ʤʫʪʘʮʠʷʤʠ 

BRCA1. ʊʨʠʞʜʳ-ʥʝʛʘʪʠʚʥʳʡ ʬʝʥʦʪʠʧ ʥʘʙʣʶʜʘʣʩʷ ʚ 68% BRCA1-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʦʧʫʭʦʣʝʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʢʘʨʮʠʥʦʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʫʪʘʮʠʷʤʠ 

BRCA2, ʦʪʥʦʩʠʣʠʩʴ ʢ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʚ 16% ʥʘʙʣʶʜʝʥʠʡ. ʉʫʱʝʩʪʚʝʥʥʦ, ʯʪʦ ʚ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʘʮʠʝʥʪʢʘ ʟʘʯʘʩʪʫʶ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʝ 
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ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʦʩʣʝ ʚʳʷʚʣʝʥʠʷ ʪʨʠʞʜʳ-ʥʝʛʘʪʠʚʥʦʛʦ ʠʤʤʫʥʦʬʝʥʦʪʠʧʘ ʦʧʫʭʦʣʠ ʥʘ 

ʘʤʙʫʣʘʪʦʨʥʦʤ ʵʪʘʧʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʤʫʪʘʮʠʠ ʫ ʧʘʮʠʝʥʪʦʢ ʩ 

ʦʪʩʫʪʩʪʚʫʶʱʠʤ ʠʣʠ ʥʝʫʪʦʯʥʸʥʥʳʤ ʩʝʤʝʡʥʳʤ ʘʥʘʤʥʝʟʦʤ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʴ 

ʙʦʣʴʥʳʭ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʮʝʧʪʦʨʥʳʤ ʩʪʘʪʫʩʦʤ ʦʧʫʭʦʣʠ ʥʝ ʧʨʦʭʦʜʠʪ 

ʛʝʥʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. ɺ ʨʘʙʦʪʝ Mavaddat et al., 2012, ʪʘʢʞʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʜʦʣʷ ER-ʥʝʛʘʪʠʚʥʳʭ ʠ ʪʨʠʞʜʳ ʥʝʛʘʪʠʚʥʳʭ ʈʄɾ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ ʫ 

ʥʦʩʠʪʝʣʴʥʠʮ ʤʫʪʘʮʠʡ BRCA1, ʠ, ʥʘʧʨʦʪʠʚ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʨʝʜʠ ʥʦʩʠʪʝʣʴʥʠʮ 

BRCA2-ʛʝʪʝʨʦʟʠʛʦʪ. ɺ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ER-ʥʝʛʘʪʠʚʥʳʝ ʢʘʨʮʠʥʦʤʳ ʦʙʣʘʜʘʣʠ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ (grade) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ER-ʧʦʟʠʪʠʚʥʳʤʠ 

ʈʄɾ [137]. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ BRCA2-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ 

ʢʘʨʮʠʥʦʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʦʩʪʘʪʦʯʥʦ ʛʝʪʝʨʦʛʝʥʥʫʶ ʛʨʫʧʧʫ. ʇʦ ʩʨʘʚʥʝʥʠʶ 

ʩʦ ʩʧʦʨʘʜʠʯʝʩʢʠʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʵʪʘ ʢʘʪʝʛʦʨʠʷ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ 

ʦʪʣʠʯʘʝʪʩʷ ʥʠʟʢʦʡ ʩʪʝʧʝʥʴʶ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʦʪʘ ER-ʧʦʟʠʪʠʚʥʳʭ 

ʦʧʫʭʦʣʝʡ ʫ ʥʦʩʠʪʝʣʴʥʠʮ ʤʫʪʘʮʠʡ BRCA2 ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʧʦʨʘʜʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʛʠʧʝʨʵʢʩʧʨʝʩʩʠʷ HER2/neu ʚʩʪʨʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʨʝʞʝ [114, 204]. 

ʇʦʧʳʪʢʠ ʩʦʟʜʘʥʠʷ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ ʧʘʥʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʙʳ 

ʧʨʝʜʩʢʘʟʳʚʘʪʴ BRCA-ʩʪʘʪʫʩ, ʧʦʢʘ ʥʝ ʫʚʝʥʯʘʣʠʩʴ ʫʩʧʝʭʦʤ. ʆʨʠʛʠʥʘʣʴʥʳʝ ʧʘʥʝʣʠ 

ʜʣʷ ʩʢʨʠʥʠʥʛʘ BRCA1/2-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʢʘʨʮʠʥʦʤ (MS110, lys27H3, vimentin, 

Ki-67), ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʚʰʠʝ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ (83% ʠ 81% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) [86]. ʀʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʚ ʥʘʩʣʝʜʩʪʚʝʥʥʦʤ ʈʄɾ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ ʥʝ ʜʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʥʫʪʨʠʦʧʫʭʦʣʝʚʦʡ 

ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʧʦʜʩʯʝʪʝ ʢʦʣʠʯʝʩʪʚʘ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ALDH-1-

ʧʦʟʠʪʠʚʥʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ, ʥʝ ʚʳʷʚʠʣʦ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ BRCA1/2-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤʠ ʠ ʩʧʦʨʘʜʠʯʝʩʢʠʤʠ ʢʘʨʮʠʥʦʤʘʤʠ [183].   
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1.4.2. ʈʘʢ ʷʠʯʥʠʢʘ 

ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʘʨʮʠʥʦʤʳ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 90% ʚʩʝʭ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ ʷʠʯʥʠʢʘ, ʜʚʝ ʪʨʝʪʠ ʢʦʪʦʨʳʭ ï ʩʝʨʦʟʥʳʝ. ʅʝʩʢʦʣʴʢʦ 

ʨʝʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʠʥʳʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʪʠʧʳ: ʩʚʝʪʣʦʢʣʝʪʦʯʥʳʝ, 

ʵʥʜʦʤʝʪʨʠʦʠʜʥʳʝ ʠ ʤʫʮʠʥʦʟʥʳʝ.  

ɺ ʢʨʫʧʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʣʠʥʠʢʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ BRCA-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʈʗ Mavaddat et al., 2012, ʧʨʠʚʦʜʷʪ ʩʚʝʜʝʥʠʷ ʦ 838 BRCA1- ʠ 281 

BRCA2-ʤʫʪʠʨʦʚʘʥʥʳʭ ʦʧʫʭʦʣʷʭ (ʪʘʙʣ. 4). ɿʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ (67%) BRCA1/2-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʈʗ ʩʦʩʪʘʚʠʣʠ ʩʝʨʦʟʥʳʝ ʢʘʨʮʠʥʦʤʳ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ 

ʥʘʙʣʶʜʝʥʠʡ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʈʗ ʦʪʣʠʯʘʣʠʩʴ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ (Grade 3). ʍʘʨʘʢʪʝʨʥʳʤ ʷʚʣʷʣʘʩʴ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ 

ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ: ʚ ʦʧʠʩʳʚʘʤʦʡ ʨʘʙʦʪʝ ʫ ʪʨʝʪʠ ʞʝʥʱʠʥ ʩ ʤʫʪʘʮʠʷʤʠ 

BRCA1/2 ʩʥʘʯʘʣʘ ʨʘʟʚʠʣʩʷ ʈʄɾ, ʟʘʪʝʤ ʈʗ. ʉʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ 

ʤʦʨʬʦʣʦʛʠʠ ʠ ʩʪʝʧʝʥʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʦʧʫʭʦʣʠ ʤʝʞʜʫ BRCA1- ʠ BRCA2-

ʥʦʩʠʪʝʣʷʤʠ (p>0.05, ʜʣʷ ʚʩʝʭ ʩʨʘʚʥʝʥʠʡ) ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ [137].  

ʊʘʙʣʠʮʘ 4 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ BRCA1/2-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʨʘʢʘ 

ʷʠʯʥʠʢʘ [137] 

 

 BRCA1 

n (%) 

BRCA2 

n (%) 

ʀʪʦʛʦ 

n (%) 

 

 

ʄʦʨʬʦʣʦʛʠʷ 

ʉʝʨʦʟʥʳʡ ʨʘʢ 534 (66) 191 (70) 725 (67) 

ʄʫʮʠʥʦʟʥʳʡ ʨʘʢ 11 (1) 4 (1) 15 (1) 

ʕʥʜʦʤʝʪʨʠʦʠʜʥʳʡ 

ʨʘʢ 

94 (12) 33 (12) 127 (12) 

ʉʚʝʪʣʦʢʣʝʪʦʯʥʳʡ 

ʨʘʢ 

8 (1) 8 (3) 16 (1) 

ɼʨʫʛʠʝ 166 (20) 36 (13) 202 (19) 

ʀʪʦʛʦ 813 272 1085 
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ʋ ʤʥʦʛʠʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʦʥʢʦʣʦʛʦʚ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʥʝʚʝʨʥʦʝ ʩʪʝʨʝʦʪʠʧʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʣʠʰʴ ʦʧʫʭʦʣʠ ʩ ʩʝʨʦʟʥʦʡ ʤʦʨʬʦʣʦʛʠʝʡ ʩʣʝʜʫʝʪ 

ʥʘʧʨʘʚʣʷʪʴ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʨʠ ʜʨʫʛʠʭ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʈʗ ʦʮʝʥʢʘ ʩʪʘʪʫʩʘ BRCA1/2 ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ. 

ʈʘʙʦʪʘ Mavaddat et al., 2012, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫʢʘʟʳʚʘʶʪ 

ʥʘ ʪʦ, ʯʪʦ ʩʧʝʢʪʨ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʈʗ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʩʝʨʦʟʥʳʤʠ 

ʢʘʨʮʠʥʦʤʘʤʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ ʦ ʥʝʢʦʪʦʨʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʦʩʪʘ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʈʗ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʧʦʨʘʜʠʯʝʩʢʦʛʦ ʈʗ, ʤʝʪʘʩʪʘʟʳ BRCA1/2-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʢʘʨʮʠʥʦʤ ʨʘʩʪʫʪ çʰʠʨʦʢʠʤ ʬʨʦʥʪʦʤè (pushing pattern ï 

ʦʢʨʫʛʣʘʷ ʣʠʥʝʡʥʘʷ ʠʣʠ ʛʣʘʜʢʘʷ ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʦʧʫʭʦʣʴʶ ʠ ʦʢʨʫʞʘʶʱʠʤʠ 

ʪʢʘʥʷʤʠ), ʣʠʙʦ ʤʠʢʨʦʧʘʧʠʣʣʷʨʥʳʤ ʪʠʧʦʤ (ʩʢʦʧʣʝʥʠʷ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʙʝʟ 

ʩʦʩʫʜʠʩʪʦʛʦ ʩʪʝʨʞʥʷ, ʦʢʨʫʞʝʥʥʳʝ ʟʦʥʘʤʠ ʩʜʘʚʣʝʥʠʷ). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʤʠʢʨʦʧʘʧʠʣʣʷʨʥʳʡ ʪʠʧ ʠʥʚʘʟʠʠ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʪʝʯʝʥʠʝʤ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʙʦʣʴʥʳʭ ʈʗ ʨʘʟʚʠʚʘʝʪʩʷ ʨʝʮʠʜʠʚ, ʝʩʣʠ ʚ 

ʤʝʪʘʩʪʘʪʠʯʝʩʢʠʭ ʦʧʫʭʦʣʝʚʳʭ ʫʟʣʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʤʠʢʨʦʧʘʧʠʣʣʷʨʥʳʡ ʪʠʧ ʠʥʚʘʟʠʠ 

[92, 172].  

ʄʠʢʨʦʦʢʨʫʞʝʥʠʝ BRCA1/2-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʈʗ ʪʘʢʞʝ ʠʤʝʝʪ 

ʦʧʨʝʜʝʣʸʥʥʳʝ ʦʪʣʠʯʠʷ. ɺ BRCA2-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩʝʨʦʟʥʳʭ ʢʘʨʮʠʥʦʤʘʭ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʧʦʨʘʜʠʯʝʩʢʠʤʠ ʈʗ, 

ʧʨʝʦʙʣʘʜʘʝʪ ʩʪʨʦʤʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ. ʆʜʥʘʢʦ ʩʦʦʪʥʦʰʝʥʠʝ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʠ 

ʩʪʨʦʤʳ <70% ʠʣʠ Ó 70% ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʦʙʱʫʶ ʚʳʞʠʚʘʝʤʦʩʪʴ [148].  

Soslow et al.,2012, ʧʨʝʜʣʦʞʠʣʠ ʦʨʠʛʠʥʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ ʚʳʷʚʣʝʥʠʷ 

BRCA1/2-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʦʧʫʭʦʣʝʡ, ʚʢʣʶʯʘʶʱʠʡ ʘʥʘʣʠʟ ʤʦʨʬʦʣʦʛʠʠ, 

ʥʝʢʨʦʟʦʚ, ʤʠʪʦʪʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ; ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʵʪʦʛʦ ʘʣʛʦʨʠʪʤʘ ʩʦʩʪʘʚʠʣʘ 

1,0, ʘ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ï 0.57. ʀʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ BRCA1/2-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩʝʨʦʟʥʳʭ ʢʘʨʮʠʥʦʤʘʭ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʩʦʣʠʜʥʳʡ, 

ʧʩʝʚʜʦʵʥʜʦʤʝʪʨʠʦʠʜʥʳʡ ʠ ʧʝʨʝʭʦʜʥʦʢʣʝʪʦʯʥʦ-ʧʦʜʦʙʥʳʡ ʪʠʧ r ʨʦʩʪʘ, ʚʳʩʦʢʠʡ 

ʤʠʪʦʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʥʫʪʨʠʦʧʫʭʦʣʝʚʳʭ ʣʠʤʬʦʮʠʪʦʚ, 

ʢʦʤʝʜʦʥʝʢʨʦʟʳ. ɺ BRCA2-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʈʗ ʨʝʞʝ ʚʩʪʨʝʯʘʣʠʩʴ ʥʝʢʨʦʟʳ ʠ 
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ʚʥʫʪʨʠʦʧʫʭʦʣʝʚʳʝ ʣʠʤʬʦʮʠʪʳ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʯʠʪʳʚʘʝʤʳʭ ʬʘʢʪʦʨʦʚ ʠ 

ʥʝʚʳʩʦʢʘʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ, ʦʜʥʘʢʦ, ʥʝ ʧʦʟʚʦʣʠʣʠ ʤʝʪʦʜʠʢʝ ʚʦʡʪʠ ʚ ʰʠʨʦʢʫʶ 

ʧʨʘʢʪʠʢʫ [189]. 

1.4.3. ʈʘʢ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ 

ʈʘʢ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ (ʈʇɾ) ʟʘʥʠʤʘʝʪ ʚʦʩʴʤʫʶ ʧʦʟʠʮʠʶ ʧʦ ʯʘʩʪʦʪʝ ʚ 

ʩʪʨʫʢʪʫʨʝ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ [67]. ʇʫʙʣʠʢʘʮʠʠ ʦ ʜʦʣʝ BRCA1-

ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ʈʇɾ ʩʨʝʜʠ ʚʩʝʭ ʩʣʫʯʘʝʚ ʈʇɾ ʥʦʩʷʪ ʝʜʠʥʠʯʥʳʡ ʭʘʨʘʢʪʝʨ. ɺʢʣʘʜ 

ʤʫʪʘʮʠʡ BRCA1 ʚ ʦʙʱʫʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʈʇɾ ʥʝ ʧʨʝʚʳʰʘʝʪ 1% [69, 116, 120]. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ, ʚ ʨʘʙʦʪʝ Holter et al., 2015, ʦʮʝʥʝʥʘ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ 

ʤʫʪʘʮʠʡ BRCA1/2 ʫ ʙʦʣʴʥʳʭ ʈʇɾ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 4.6% (14 ʠʟ 306 ʙʦʣʴʥʳʭ) - 

ʵʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʩʪʘʣʴʥʳʭ ʧʫʙʣʠʢʘʮʠʡ. ʇʨʠ 

ʵʪʦʤ BRCA1 ʤʫʪʘʮʠʷ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʣʠʰʴ ʚ 1% ʩʣʫʯʘʝʚ (3 ʠʟ 306 ʙʦʣʴʥʳʭ), ʘ 

BRCA2 - ʚ 3.6% ʥʘʙʣʶʜʝʥʠʡ (11 ʠʟ 306 ʙʦʣʴʥʳʭ). ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʦʧʨʝʜʝʣʸʥ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʪʠʧ ʦʧʫʭʦʣʠ ï ʜʫʢʪʘʣʴʥʘʷ ʘʜʝʥʦʢʘʨʮʠʥʦʤʘ [91]. ʅʝʢʦʪʦʨʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧ (ʝʚʨʝʠ-ʘʰʢʝʥʘʟʠ) ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʤʫʪʘʮʠʠ BRCA1 185delAG, BRCA1 5382insC ʠ BRCA2 6174delT ʚʳʷʚʣʷʶʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʠ ʜʫʢʪʘʣʴʥʳʭ ʘʜʝʥʦʢʘʨʮʠʥʦʤʘʭ, ʨʝʞʝ - ʧʨʠ ʠʥʪʨʘʜʫʢʪʘʣʴʥʳʭ 

ʧʘʧʠʣʣʷʨʥʳʭ ʤʫʮʠʥʦʟʥʳʭ ʢʘʨʮʠʥʦʤʘʭ ʠ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʭ ʦʧʫʭʦʣʷʭ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ. ɺʩʪʨʝʯʘʝʤʦʩʪʴ ʤʫʪʘʮʠʡ BRCA1/2 ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ 

ʜʫʢʪʘʣʴʥʦʡ ʘʜʝʥʦʢʘʨʮʠʥʦʤʦʡ ʩʦʩʪʘʚʠʣʘ 21.6% [131]. 

1.4.4. ʈʘʢ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ 

ʇʦ-ʚʠʜʠʤʦʤʫ, ʣʠʰʴ ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʣʫʯʘʝʚ ʨʘʢʘ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ 

(ʈʇʉ) ʦʙʫʩʣʦʚʣʝʥʘ ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʘʭ BRCA1/2. ʂʘʢ ʧʨʘʚʠʣʦ, ʫ ʵʪʠʭ ʙʦʣʴʥʳʭ ʚ 

ʩʝʤʝʡʥʦʤ ʘʥʘʤʥʝʟʝ ʝʩʪʴ BRCA1/2-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʈʄɾ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ 
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ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ ʦʪʣʠʯʠʡ BRCA1/2-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʢʘʨʮʠʥʦʤ 

ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ. ʂ ʧʨʠʤʝʨʫ, ʚ ʨʘʙʦʪʝ Gallagher et al., 2010, ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʤʫʪʘʮʠʠ (3% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ) 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʧʨʠ ʘʮʠʥʘʨʥʳʭ ʘʜʝʥʦʢʘʨʮʠʥʦʤʘʭ. ʄʫʪʘʮʠʠ BRCA2 ʧʨʠ ʵʪʦʤ 

ʚʩʪʨʝʪʠʣʠʩʴ ʯʘʱʝ, ʯʝʤ BRCA1. ɺ ʙʦʣʴʰʠʥʩʪʚʝ BRCA2-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ 

ʢʘʨʮʠʥʦʤ ʩʪʝʧʝʥʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʦʧʫʭʦʣʠ (ʩʫʤʤʘ ʙʘʣʣʦʚ ʧʦ ɻʣʠʩʦʥʫ) ʙʳʣʘ Ó 7 

[75]. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʝʧʝʥʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʈʇʉ 

Thompson et al., 2005, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʫʤʤʘ ʙʘʣʣʦʚ ʧʦ ɻʣʠʩʦʥʫ ʚ BRCA1/2-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʢʘʨʮʠʥʦʤʘʭ ʙʳʣʘ Ó 8 [198]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʝ ʠ 

ʧʨʝʜʦʧʫʭʦʣʝʚʳʝ ʠʟʤʝʥʝʥʠʷ (ʘʪʨʦʬʠʷ, ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʘʷ ʛʠʧʝʨʧʣʘʟʠʷ 

ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ, ʭʨʦʥʠʯʝʩʢʠʡ ʧʨʦʩʪʘʪʠʪ, ʙʘʟʘʣʴʥʦʢʣʝʪʦʯʥʘʷ ʛʠʧʝʨʧʣʘʟʠʷ, 

ʘʪʠʧʠʯʥʘʷ ʘʜʝʥʦʤʘʪʦʟʥʘʷ ʛʠʧʝʨʧʣʘʟʠʷ, ʘʪʠʧʠʯʥʘʷ ʤʝʣʢʦʘʮʠʥʘʨʥʘʷ 

ʧʨʦʣʠʬʝʨʘʮʠʷ), ʧʨʦʩʪʘʪʠʯʝʩʢʘʷ ʠʥʪʨʘʵʧʠʪʝʣʠʘʣʴʥʘʷ ʥʝʦʧʣʘʟʠʷ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ (ʧʝʨʠʥʝʚʨʘʣʴʥʘʷ ʠ ʣʠʤʬʦʚʘʩʢʫʣʷʨʥʘʷ 

ʠʥʚʘʟʠʷ, ʵʢʩʪʨʘʧʨʦʩʪʘʪʠʯʝʩʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʝ ʯʝʨʪʳ 

ʩʪʨʦʝʥʠʷ, ʚʦʚʣʝʯʝʥʠʝ ʩʝʤʝʥʥʳʭ ʧʫʟʳʨʴʢʦʚ) ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ ʤʝʞʜʫ 

BRCA-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤʠ ʠ ʩʧʦʨʘʜʠʯʝʩʢʠʤʠ ʦʧʫʭʦʣʷʤʠ [41, 77]. ʀʟʫʯʠʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʈʇʉ, Mitra et al., 

2010, ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʢʣʝʪʦʯʥʦʡ ʧʨʦʣʠʬʝʨʘʮʠʠ 

(ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʘʷ ʵʢʩʧʨʝʩʩʠʷ Ki-67 >3,5%) ʥʘʙʣʶʜʘʣʩʷ ʚ 71% BRCA1/2-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʦʧʫʭʦʣʝʡ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ ʠ 67% ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʈʇʉ 

[144]. 

1.4.5. ʈʘʢ ʵʥʜʦʤʝʪʨʠʷ 

ʈʘʢ ʵʥʜʦʤʝʪʨʠʷ (ʈʕ) ʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʣʠʜʠʨʫʶʱʠʭ 

ʤʝʩʪ ʚ ʩʪʨʫʢʪʫʨʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ ʞʝʥʩʢʠʭ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ [48, 64]. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʈʕ ʚ ʈʌ ʚʳʨʦʩʣʘ ʩ 71.4 ʜʦ 166.3 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩʷʯ 
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ʥʘʩʝʣʝʥʠʷ ʩ 1993 ʧʦ 2015 ʛʦʜ [5]. ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʤʝʨʪʥʦʩʪʠ ʙʦʣʴʥʳʭ 

ʈʕ ʚ ʤʠʨʝ ʦʩʪʘʝʪʩʷ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʤ ʫʨʦʚʥʝ (1.8 ʥʘ 100 ʪʳʩʷʯ) ʠ ʠʤʝʝʪ 

ʪʝʥʜʝʥʮʠʶ ʢ ʫʤʝʥʴʰʝʥʠʶ [211], ʩʢʦʨʝʝ ʚʩʝʛʦ ʙʣʘʛʦʜʘʨʷ ʩʦʚʨʝʤʝʥʥʳʤ ʤʝʪʦʜʘʤ 

ʣʝʯʝʥʠʷ ʙʦʣʝʟʥʠ. ʇʨʠ ʟʘʙʦʣʝʚʘʥʠʠ ʵʥʜʦʤʝʪʨʠʦʠʜʥʳʤ ʈʕ ʚʩʝʭ ʩʪʘʜʠʡ ʧʷʪʠʣʝʪʥʷʷ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʜʦʩʪʠʛʘʝʪ 83%, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʧʘʧʠʣʣʷʨʥʦʤ ʠʣʠ ʩʚʝʪʣʦʢʣʝʪʦʯʥʦʤ 

ʈʕ ī 53% ʠ 62%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [64]. 

ɺ ʢʨʫʧʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ Segev et al., 2013, ʠʟʫʯʠʣʠ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʈʕ 

ʫ ʞʝʥʱʠʥ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʘʭ BRCA1 ʠ BRCA2. ɼʣʷ ʵʪʦʛʦ ʚ 

ʧʨʦʩʧʝʢʪʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʚʢʣʶʯʝʥʦ 4456 ʞʝʥʱʠʥ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ 

BRCA1/2 ʩʪʘʪʫʩʦʤ. ɹr ʣʦ ʚʳʷʚʣʝʥʦ 17 ʞʝʥʱʠʥ ʩ ʈʕ (13 ʥʘʙʣʶʜʝʥʠʡ ï ʫ ʞʝʥʱʠʥ ʩ 

ʤʫʪʘʮʠʷʤʠ BRCA1, 4 ʥʘʙʣʶʜʝʥʠʷ ï ʫ ʞʝʥʱʠʥ ʩ ʤʫʪʘʮʠʷʤʠ BRCA2). 

ʉʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʡ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʜʣʷ BRCA1-ʥʦʩʠʪʝʣʝʡ ʩʦʩʪʘʚʠʣ 1.91 

(95% CI: 1.06-3.19, p = 0.03) ʠ ʜʣʷ BRCA2 ʥʦʩʠʪʝʣʝʡ ï 1.75 (95% CI: 0.55-4.23, p = 

0.2. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʚʪʦʨʳ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʨʠʩʢ ʈʕ ʫ ʞʝʥʱʠʥ ʩ ʤʫʪʘʮʠʝʡ 

BRCA1 ʚʳʰʝ, ʯʝʤ ʚ ʦʩʥʦʚʥʦʡ ʧʦʧʫʣʷʮʠʠ [182]. ɺ ʘʥʘʣʦʛʠʯʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

Bruchim et al., 2010, ʠʟʫʯʠʣʠ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʩʝʨʦʟʥʦʡ ʢʘʨʮʠʥʦʤʳ ʪʝʣʘ ʤʘʪʢʠ ʫ 

ʥʦʩʠʪʝʣʝʡ ʤʫʪʘʮʠʡ BRCA1/2. ʋ 8 (25.8%) ʠʟ 31 ʧʘʮʠʝʥʪʦʢ ʩ ʩʝʨʦʟʥʳʤ ʈʕ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʤʫʪʘʮʠʠ: 4 ī BRCA2 (6174delT), 2 ī BRCA1 (185delAG), 2 ī BRCA1 

(5382insC). ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʩ ʤʫʪʘʮʠʝʡ ʩʦʩʪʘʚʠʣ 64 ʛʦʜʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʚ ʛʨʫʧʧʝ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ ʈʕ - 74 ʛʦʜʘ (p = 0.124). ʋ 4 ʥʦʩʠʪʝʣʴʥʠʮ 

ʤʫʪʘʮʠʡ BRCA1/2 (50%) ʠ 2 (8%) ʙʦʣʴʥʳʭ ʩʧʦʨʘʜʠʯʝʩʢʠʤ ʈʕ ʚʳʷʚʣʝʥ ʩʝʤʝʡʥʳʡ 

ʘʥʘʤʥʝʟ (ʈʄɾ, ʈʗ) (p = 0.026). ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʤʫʪʘʮʠʡ 

BRCA1/2 ʤʫʪʘʮʠʡ ʫ ʙʦʣʴʥʳʭ ʩʝʨʦʟʥʳʤ ʈʕ ʧʦʟʚʦʣʷʝʪ ʨʘʩʮʝʥʠʚʘʪʴ ʜʘʥʥʫʶ 

ʦʧʫʭʦʣʴ ʢʘʢ ʧʨʦʷʚʣʝʥʠʝ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʩʠʥʜʨʦʤʘ ʈʄɾ ʠ ʈʗ [36]. ɺ ʢʨʫʧʥʦʤ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ Lavie et al., 2010, ʦʮʝʥʠʣʠ ʯʘʩʪʦʪʫ ʤʫʪʘʮʠʡ 

BRCA1 ʠ BRCA2 ʫ ʙʦʣʴʥʳʭ ʩʝʨʦʟʥʳʤ ʈʕ ʠ ʠʟʫʯʠʣʠ ʚʟʘʠʤʦʩʚʷʟʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʈʕ ʩ ʩʝʤʝʡʥʳʤ ʘʥʘʤʥʝʟʦʤ (ʩʝʤʝʡʥʳʡ ʈʄɾ-ʈʗ). ɺ ʠʩʩʣʝʜʫʝʤʫʶ ʛʨʫʧʧʫ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚʩʝ ʙʦʣʴʥʳʝ ʩ ʜʠʘʛʥʦʟʦʤ ʩʝʨʦʟʥʳʡ ʈʕ ʟʘ 9-

ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ɺʩʝ ʙʦʣʴʥʳʝ ʧʝʨʝʥʝʩʣʠ ʪʦʪʘʣʴʥʫʶ ʛʠʩʪʝʨʵʢʪʦʤʠʶ, 

ʙʠʣʘʪʝʨʘʣʴʥʫʶ ʩʘʣʴʧʠʥʛʦʦʦʬʦʨʵʢʪʦʤʠʶ, ʦʤʝʥʪʵʢʪʦʤʠʶ. ʋ 25.5% (13 ʠʟ 51) 
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ʙʦʣʴʥʳʭ ʩʝʨʦʟʥʳʤ ʈʕ ʦʧʫʭʦʣʝʚʳʡ ʧʨʦʮʝʩʩ ʥʦʩʠʣ ʧʝʨʚʠʯʥʦ-ʤʥʦʞʝʩʪʚʝʥʥʳʡ 

ʭʘʨʘʢʪʝʨ ï ʫ ʥʠʭ ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʤʝʪʘʭʨʦʥʥʳʡ ʈʄɾ, ʫ 17 (33.3%) ʧʘʮʠʝʥʪʦʚ 

ʙʳʣʠ ʨʦʜʩʪʚʝʥʥʠʢʠ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ ʩ ʈʄɾ ʠʣʠ ʈʗ. ɺ 15.7% (n = 8) 

ʥʘʙʣʶʜʝʥʠʡ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʥʘʩʣʝʜʩʪʚʝʥʥʘʷ ʤʫʪʘʮʠʷ ʛʝʥʘ BRCA1 [119]. Levine et 

al., 2001, ʠʟʫʯʠʣʠ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʥʜʦʤʝʪʨʠʦʠʜʥʦʛʦ ʈʕ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʤʫʪʘʮʠʷʤʠ BRCA1/2 ʠ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʥʜʦʤʝʪʨʠʦʠʜʥʦʛʦ 

ʈʕ ʥʝ ʫʚʝʣʠʯʝʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʝʡ. ɺ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʢʣʶʯʝʥʳ 199 ʙʦʣʴʥʳʭ ʩ ʈʕ. 

ʅʘʩʣʝʜʩʪʚʝʥʥʳʝ ʤʫʪʘʮʠʠ ʚ ʛʝʥʘʭ BRCA1/2 ʚʳʷʚʣʝʥʳ ʫ 3 (1 ʚ BRCA1 ʠ 2 ʚ 

BRCA2) ʠʟ 199 (1.5%) ʙʦʣʴʥʳʭ ʵʥʜʦʤʝʪʨʠʦʠʜʥʳʤ ʈʕ. ʋʪʨʘʪʘ ʘʣʣʝʣʷ BRCA 

ʜʠʢʦʛʦ ʪʠʧʘ ʥʘʙʣʶʜʘʣʘʩʴ ʚ 2 ʠʟ 3 BRCA-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʦʧʫʭʦʣʝʡ. 

ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ BRCA-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʵʥʜʦʤʝʪʨʠʦʠʜʥʦʛʦ ʈʕ 

ʩʦʩʪʘʚʠʣ 0.75 (95% CI = 0.24ð2.34; p = 0.6) [127].  

Pennington et al., 2013, ʠʩʩʣʝʜʦʚʘʣʠ ʯʘʩʪʦʪʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ 

ʤʫʪʘʮʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʛʝʥʘʭ ʫ ʙʦʣʴʥʳʭ ʩʝʨʦʟʥʳʤ ʈʕ. ɸʥʘʣʠʟʫ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ 

ʦʙʨʘʟʮʳ ʦʪ 151 ʧʘʮʠʝʥʪʢʠ. ɹʳʣʘ ʚʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʪʘʪʫʩʘ 30 

ʛʝʥʦʚ-ʩʫʧʨʝʩʩʦʨʦʚ ʦʧʫʭʦʣʝʚʦʛʦ ʨʦʩʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ: BRCA1, BRCA2, MLH1, 

MSH2, MSH6, PMS2, TP53. ʋ 7 (4.6%) ʙʦʣʴʥʳʭ ʈʕ ʚʳʷʚʣʝʥʳ ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ 

ʤʫʪʘʮʠʠ ʩ ʫʪʨʘʪʦʡ ʬʫʥʢʮʠʠ ʛʝʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ 3 (2.0%) ʥʘʙʣʶʜʝʥʠʷ ʩ ʤʫʪʘʮʠʝʡ ʚ 

ʛʝʥʝ BRCA1. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʠʤʝʶʪʩʷ 

ʜʦʩʪʘʪʦʯʥʳʝ ʦʩʥʦʚʘʥʠ ̫ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ BRCA1/2 ʩʪʘʪʫʩʘ ʙʦʣʴʥʳʭ ʩʝʨʦʟʥʳʤ ʈʕ 

[164]. ɺ ʘʥʘʣʦʛʠʯʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ Biron-Shental et al., 2006, ʧʨʦʚʝʣʠ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʩʪʘʪʫʩʘ BRCA1/2 ʫ ʙʦʣʴʥʳʭ ʩ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠ 

ʧʦʜʪʚʝʨʞʜʸʥʥʳʤ ʩʝʨʦʟʥʳʤ ʈʕ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʝʥʳ 22 ʙʦʣʴʥʳʝ ʩʝʨʦʟʥʳʤ 

ʈʕ (ʝʚʨʝʠ ɸʰʢʝʥʘʟʠ. ʇʨʠ ʤʦʣʝʢʫʣʷʨʥʦʤ ʪʝʩʪʠʨʦʚʘʥʠʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʤʫʪʘʮʠʠ 

BRCA1/2 ʙʳʣʠ ʚʳʷʚʣʝʥ rʫ 6 (27%) ʧʘʮʠʝʥʪʦʢ (3 BRCA2-6174delT, 2 - BRCA1-

185delAG, 1 - BRCA1-5382insC). ʇʨʠ ʵʪʦʤ 3 ʧʘʮʠʝʥʪʢʠ ʙʦʣʝʣʠ ʈʄɾ, ʘ ʫ 4 

ʥʦʩʠʪʝʣʴʥʠʮ ʤʫʪʘʮʠʠ ʚ ʩʝʤʝʡʥʦʤ ʘʥʘʤʥʝʟʝ ʚʳʷʚʣʝʥʳ ʦʧʫʭʦʣʠ ʫ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 

ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ (3 ïʈʄɾ, 1 - ʈʗ) [30]. 
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1.4.6. ʇʝʨʚʠʯʥʦ-ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʦʧʫʭʦʣʠ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʝʡ ʫ ʥʦʩʠʪʝʣʝʡ ʤʫʪʘʮʠʡ 

BRCA1/2 ʯʘʱʝ ʨʘʟʚʠʚʘʶʪʩʷ ʩʠʥʭʨʦʥʥʳʝ ʠ ʤʝʪʘʭʨʦʥʥʳʝ ʦʧʫʭʦʣʠ. ɺ ʩʨʝʜʥʝʤ, ʫ 

16% ʙʦʣʴʥʳʭ BRCA1/2-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʈʄɾ ʯʝʨʝʟ 5 ʣʝʪ ʧʦʩʣʝ ʚʳʷʚʣʝʥʠʷ 

ʧʝʨʚʦʡ ʦʧʫʭʦʣʠ ʨʘʟʚʠʚʘʝʪʩʷ ʢʦʥʪʨʘʣʘʪʝʨʘʣʴʥʘʷ ʤʝʪʘʭʨʦʥʥʘʷ ʥʝʦʧʣʘʟʠʷ. ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ (ʙʦʣʝʝ 90%) ʫ ʥʦʩʠʪʝʣʴʥʠʮ ʤʫʪʘʮʠʡ BRCA1 ʩ ʧʝʨʚʳʤ ER-

ʥʝʛʘʪʠʚʥʳʤ ʈʄɾ ʚʪʦʨʘʷ ʦʧʫʭʦʣʴ ʪʘʢʞʝ ʥʝ ʵʢʩʧʨʝʩʩʠʨʫʝʪ ʵʩʪʨʦʛʝʥʦʚʳʝ 

ʨʝʮʝʧʪʦʨʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ 70% ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʦʡ ER-ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʢʘʨʮʠʥʦʤʦʡ ʚʪʦʨʘʷ ʦʧʫʭʦʣʴ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ER-ʥʝʛʘʪʠʚʥʘ. ʋ ʥʦʩʠʪʝʣʝʡ 

ʤʫʪʘʮʠʡ BRCA2 ʜʘʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚʳʨʘʞʝʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʣʘʙʝʝ [137]. 

ʅʝʩʢʦʣʴʢʦ ʨʝʞʝ ʫ ʙʦʣʴʥʳʭ ʩ BRCA1/2-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʈʄɾ ʨʘʟʚʠʚʘʝʪʩʷ 

ʤʝʪʘʭʨʦʥʥʳʡ ʈʗ, ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ ʈɾ ʠʣʠ ʈʇɾ [83, 153]. ʆʧʠʩʘʥʦ ʨʘʟʚʠʪʠʝ ʜʦ 4 

ʧʝʨʚʠʯʥʦ-ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʤʝʪʘʭʨʦʥʥʳʭ ʦʧʫʭʦʣʝʡ ʫ ʥʦʩʠʪʝʣʝʡ ʧʦʚʨʝʞʜʝʥʠʡ 

BRCA1/2 [173, 209]. 

1.4.7. ʈʝʜʢʠʝ ʣʦʢʘʣʠʟʘʮʠʠ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʦʧʫʭʦʣʝʡ 

ʀʟʚʝʩʪʥʳ ʩʣʫʯʘʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʫʪʘʮʠʡ BRCA1/2 ʫ ʙʦʣʴʥʳʭ ʩ 

ʧʣʦʩʢʦʢʣʝʪʦʯʥʳʤ ʨʘʢʦʤ ʛʦʨʪʘʥʠ (ʈɻ). Jaworowska et al., 2009, ʠʟʫʯʠʣʠ ʯʘʩʪʦʪʫ 

ʤʫʪʘʮʠʡ BRCA1 ʩʨʝʜʠ ʙʦʣʴʥʳʭ ʈɻ ʚ ʧʦʣʴʩʢʦʡ ʧʦʧʫʣʷʮʠʠ. ɺ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ 

ʘʥʘʣʠʟ ʙʳʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʢʣʶʯʝʥʳ 430 ʙʦʣʴʥʳʭ ʈɻ ʚ ʧʝʨʠʦʜ 2001-2006 ʛʛ. 

ʉʚʝʜʝʥʠʷ ʦ ʝʱʸ 3 BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʘʭ ʩ ʈɻ ʧʦʣʫʯʝʥʳ ʠʟ ʦʙʱʝʡ 

ʙʘʟʳ ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʧʦ ʠʟʫʯʝʥʠʶ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʨʘʢʘ.  ʇʨʦʚʝʜʝʥʘ 

ʦʮʝʥʢʘ ʩʪʘʪʫʩʘ ʤʫʪʘʮʠʡ BRCA1 (C61G, 4153delA, 5382insC), ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʚ 

ʇʦʣʴʰʝ (ʙʦʣʝʝ 90% ʚʩʝʭ ʥʘʙʣʶʜʝʥʠʡ). BRCA1-ʤʫʪʘʮʠʷ C61G ʦʙʥʘʨʫʞʝʥʘ ʫ 3 

ʧʘʮʠʝʥʪʦʚ, 5382insC ī ʫ 2 ʙʦʣʴʥʳʭ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʵʪʦ ʙʳʣʠ ʤʫʞʯʠʥʳ, ʚʦʟʨʘʩʪ 

ʢʦʪʦʨʳʭ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 45 ʜʦ 58 ʣʝʪ (ʤʝʜʠʘʥʘ 52,4 ʛʦʜʘ). ʋ 80% ʙʦʣʴʥʳʭ (4 ʠʟ 5 
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ʧʘʮʠʝʥʪʦʚ) ʟʘʙʦʣʝʚʘʥʠʝ ʚʳʷʚʣʝʥʦ ʥʘ III ʠʣʠ IV ʩʪʘʜʠʠ. ɺʦ ʚʩʝʭ ʥʘʙʣʶʜʝʥʠʷʭ 

ʫʩʪʘʥʦʚʣʝʥ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʪʠʧ ʦʧʫʭʦʣʠ - ʧʣʦʩʢʦʢʣʝʪʦʯʥʳʡ ʈɻ. ʉʪʝʧʝʥʴ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʦʧʫʭʦʣʠ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ G2/3 - ʫ 2 ʙʦʣʴʥʳʭ, G2 - ʫ 2 

ʜʨʫʛʠʭ ʧʘʮʠʝʥʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦ ʚʩʝʭ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʘʭ ʦʧʫʭʦʣʠ 

ʦʪʤʝʯʘʣʘʩʴ ʚʳʩʦʢʘʷ ʧʨʦʣʠʬʝʨʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ī 15-45 ʤʠʪʦʟʦʚ ʥʘ 10 ʧʦʣʝʡ 

ʟʨʝʥʠʡ ʙʦʣʴʰʦʛʦ ʫʚʝʣʠʯʝʥʠʷ (ʭ400). ʋ 2 ʙʦʣʴʥʳʭ ʚʧʦʩʣʝʜʩʪʚʠʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʝ ʣʦʢʘʣʴʥʳʝ ʤʝʪʘʩʪʘʟʳ ʚ ʣʠʤʬʦʫʟʣʳ ʠ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʪʝʨʘʧʠʶ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʣʘ ʣʘʨʠʥʛʵʢʪʦʤʠʶ, ʜʠʩʩʝʢʮʠʶ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʰʝʠ, ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʫʶ ʨʘʜʠʦʪʝʨʘʧʠʶ, ʦʙʘ ʩʢʦʥʯʘʣʠʩʴ ʚ 

ʪʝʯʝʥʠʝ 1 ʛʦʜʘ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʚʩʣʝʜʩʪʚʠʝ ʛʝʥʝʨʘʣʠʟʘʮʠʠ ʦʧʫʭʦʣʝʚʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʋ 1 ʙʦʣʴʥʦʛʦ ʩʧʫʩʪʷ 6 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʣʘʨʠʥʛʵʢʪʦʤʠʠ (pT3N0) ʨʘʟʚʠʣʠʩʴ ʤʝʪʘʩʪʘʟʳ 

ʚ ʧʨʘʚʦʤ ʣʸʛʢʦʤ, ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ ʦʥ ʧʝʨʝʥʸʩ ʣʦʙʵʢʪʦʤʠʶ ʩ ʘʜʲʶʚʘʥʪʥʦʡ 

ʭʠʤʠʦʪʝʨʘʧʠʝʡ. ʇʘʮʠʝʥʪ ʥʘʙʣʶʜʘʣʩʷ ʢʘʞʜʳʝ 6 ʤʝʩʷʮʝʚ ʙʝʟ ʨʝʮʠʜʠʚʘ. ɹʦʣʝʝ ʪʦʛʦ, 

ʫ 1 ʙʦʣʴʥʦʛʦ (pT3N0) ʙʝʟʨʝʮʠʜʠʚʥʳʡ ʧʝʨʠʦʜ ʧʦʩʣʝ ʣʘʨʠʥʛʵʢʪʦʤʠʠʠ ʩʦʩʪʘʚʠʣ 7 

ʣʝʪ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 3 ʧʘʮʠʝʥʪʘ ʧʦʛʠʙʣʠ ʦʪ ʜʠʩʩʝʤʠʥʠʨʦʚʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 

ʪʝʯʝʥʠʝ 1 ʛʦʜʘ ʥʘʙʣʶʜʝʥʠʷ [98].  

ʅʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʩʣʶʥʥʳʭ ʞʝʣʸʟ (ʉɾ) ʚʦʟʥʠʢʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʦ, 

ʧʨʠʯʸʤ ʯʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʝ ʦʧʫʭʦʣʠ ʉɾ. Shen et al., 2014, 

ʩʨʘʚʥʠʣʠ ʯʘʩʪʦʪʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʫʭʦʣʝʡ ʉɾ ʚ ʙʦʣʴʰʦʡ ʢʦʛʦʨʪʝ BRCA-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʠ ʚ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʠ. ɺ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʙʳʣʠ 

ʚʢʣʶʯʝʥʳ ʨʦʜʦʩʣʦʚʥʳʝ 187 ʙʦʣʴʥʳʭ ʈʄɾ (ʉʐɸ). ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʳʷʚʣʝʥʦ 

5754 ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʩ ʜʦʩʪʫʧʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʠ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʨʦʜʦʩʣʦʚʥʦʡ ʦʪʩʣʝʞʠʚʘʣʦʩʴ 3 ʧʦʢʦʣʝʥʠʷ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ 2 ʢʘʨʮʠʥʦʤʳ ʦʢʦʣʦʫʰʥʦʡ ʞʝʣʝʟʳ, 2 ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ (not 

otherwise specified, NST) ʢʘʨʮʠʥʦʤʳ ʩʣʶʥʥʦʡ ʞʝʣʝʟʳ, 1 - ʘʜʝʥʦʠʜʥʦʢʠʩʪʦʟʥʘʷ 

ʢʘʨʮʠʥʦʤʘ. ɺ 2 ʥʘʙʣʶʜʝʥʠʷʭ ʥʝ ʧʦʜʪʚʝʨʜʠʣʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʡ BRCA ʩʪʘʪʫʩ, 

ʧʦʵʪʦʤʫ ʯʘʩʪʦʪʘ BRCA-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʦʧʫʭʦʣʝʡ ʩʣʶʥʥʦʡ ʞʝʣʝʟʳ ʩʦʩʪʘʚʠʣʘ 3 

ʠʟ 5754 (0.052%). ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ ʯʘʩʪʦʪʳ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʫʭʦʣʝʡ ʜʘʥʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʚ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʠ (3 (0.003%) ʥʘ 

100 000 ʚ ʛʦʜ, p <0.001) [184].  
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1.5. ʇʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʨʝʛʨʝʩʩ ʦʧʫʭʦʣʠ ʧʦʩʣʝ ʥʝʦʘʜʲʶʚʘʥʪʥʦʡ 

ʧʦʣʠʭʠʤʠʦʪʝʨʘʧʠʠ 

 

1.5.1. ʇʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʨʝʛʨʝʩʩ ʈʄɾ ʧʦʩʣʝ ʥʝʦʘʜʲʶʚʘʥʪʥʦʡ 

ʭʠʤʠʦʪʝʨʘʧʠʠ 

ʅʝʦʘʜʲʶʚʘʥʪʥʘʷ ʭʠʤʠʦʪʝʨʘʧʠʷ (ʅɸʍʊ) ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ 

ʈʄɾ. ʇʦʣʥrʡ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʦʪʚʝʪ (ʇʇʆ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʦʮʝʥʦʯʥʘʷ ʢʦʥʝʯʥʘʷ 

ʪʦʯʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʷʭ [62] ʠ ʷʚʣʷʝʪʩʷ ʧʨʝʚʦʩʭʦʜʥʳʤ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʝʤ [51]. ɺ ʣʠʪʝʨʘʪʫʨʝ ʦʧʠʩʘʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʯʘʩʪʦʪʦʡ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʝʮʠʜʠʚʦʚ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʥʘʣʠʯʠʝʤ ʦʩʪʘʪʦʯʥʦʡ ʦʧʫʭʦʣʠ ʚ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʝ ʠ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʘʭ. ʆʜʥʘʢʦ ʪʦʯʥʘʷ ʦʮʝʥʢʘ ʠʩʭʦʜʥʦʛʦ ʣʦʞʘ 

ʦʧʫʭʦʣʠ ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚʠʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʣʦʢʘʣʠʟʘʮʠʠ ʦʧʫʭʦʣʠ ʠ ʦʪʙʦʨʘ 

ʬʨʘʛʤʝʥʪʦʚ ʪʢʘʥʠ ʜʣʷ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʱʘʪʝʣʴʥʦʝ 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʘ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʜʦʩʪʦʚʝʨʥʦʝ 

ʚʳʷʚʣʝʥʠʝ ʇʇʆ. ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʦʩʪʘʪʦʯʥʦʡ ʦʧʫʭʦʣʠ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ 

ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʝʰʝʥʠʝ ʦ ʧʨʦʚʝʜʝʥʠʠ ʜʘʣʴʥʝʡʰʝʡ ʤʝʩʪʥʦʡ 

ʠʣʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ [134]. ʇʦʵʪʦʤʫ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʅɸʍʊ ʚ ʦʧʝʨʘʮʠʦʥʥʦʤ ʦʙʨʘʟʮʝ ʧʨʠʦʙʨʝʪʘʝʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʦʮʝʥʢʠ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ ʈʄɾ ʥʘ ʥʝʦʘʜʲʶʚʘʥʪʥʫʶ ʩʠʩʪʝʤʥʫʶ ʪʝʨʘʧʠʶ [16, 

44, 65, 112, 167, 194]. ɺʩʝ ʦʥʠ ʠʤʝʶʪ ʦʧʨʝʜʝʣʸʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʠʤ 

ʦʪʚʝʪʦʤ ʠ ʙʝʟʨʝʮʠʜʠʚʥʦʡ ʠ ʦʙʱʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʢ [45, 

163, 175, 180, 194]. ʆʜʥʘʢʦ ʨʘʟʥʳʝ ʩʠʩʪʝʤʳ ʩʪʘʜʠʨʦʚʘʥʠʷ ʧʦ-ʨʘʟʥʦʤʫ ʦʮʝʥʠʚʘʶʪ 

ʙʫʜʫʱʠʝ ʨʠʩʢʠ [50].  
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ʂʣʘʩʩʠʬʠʢʘʮʠʷ RCB (Residual Cancer Burden) ʷʚʣʷʝʪʩʷ ʦʥʣʘʡʥʦʚʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʦʩʪʘʪʦʯʥʦʡ ʦʧʫʭʦʣʠ, ʢʦʪʦʨʳʡ ʧʨʦʩʪ ʚ 

ʧʨʠʤʝʥʝʥʠʠ, ʚʦʩʧʨʦʠʟʚʦʜʠʤ ʥʘ ʧʨʘʢʪʠʢʝ ʠ ʢʣʠʥʠʯʝʩʢʠ ʧʦʜʪʚʝʨʞʜʝʥ ʜʣʠʪʝʣʴʥʳʤ 

ʥʘʙʣʶʜʝʥʠʝʤ ʟʘ ʙʦʣʴʥʳʤʠ [162]. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʩʪʦʷʥʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʦʚʳʝ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩ ʫʯʸʪʦʤ ʨʘʟʣʠʯʥʳʭ ʙʠʦʤʘʨʢʝʨʦʚ, ʢʦʪʦʨʳʝ ʜʦʧʦʣʥʷʶʪ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ. ʅʘʧʨʠʤʝʨ, ʚ 

ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ Residual Proliferative Cancer Burden 

(ʦʩʪʘʪʦʯʥʦʝ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʝ ʦʧʫʭʦʣʝʚʦʝ ʙʨʝʤʷ) ï ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʦʙʲʝʜʠʥʷʝʪ 

ʩʠʩʪʝʤʫ RCB ʩ ʠʥʜʝʢʩʦʤ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʧʫʭʦʣʠ (Ki-67) ʧʦʩʣʝ 

ʣʝʯʝʥʠʷ [185]. ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʠ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʫʯʠʪʳʚʘʶʱʠʝ ʩʪʘʜʠʶ ʟʘʙʦʣʝʚʘʥʠʷ ʜʦ ʥʘʯʘʣʘ 

ʣʝʯʝʥʠʷ, ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʦʧʫʭʦʣʠ ʧʦʩʣʝ ʣʝʯʝʥʠʷ, ʨʝʮʝʧʪʦʨʥʳʡ ʩʪʘʪʫʩ 

ʦʧʫʭʦʣʠ ʠ ʪ.ʜ. [145]. ʇʦʜʦʙʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʝʨʩʧʝʢʪʠʚʫ 

ʠʥʪʝʛʨʘʮʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ 

ʩʠʩʪʝʤʦʡ RCB ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʩʭʦʜʘ ʣʝʯʝʥʠʷ. ɺ ʥʝʢʦʪʦʨʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʪʘʪʦʯʥʦʡ ʦʧʫʭʦʣʝʚʦʡ ʥʘʛʨʫʟʢʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʦʙʩʪʚʝʥʥʳʝ 

ʥʘʮʠʦʥʘʣʴʥʳʝ ʨʫʢʦʚʦʜʩʪʚʘ ʜʣʷ ʦʮʝʥʢʠ ʈʄɾ ʧʦʩʣʝ ʅɸʍʊ, ʥʘʧʨʠʤʝʨ, ʚ ɹʝʣʴʛʠʠ 

[117], ɻʝʨʤʘʥʠʠ [17], ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ [152], ʉʐɸ [49]. ʇʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ 

ʦʙʨʘʟʮʘ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ ʚ ʥʠʭ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʶʪʩʷ. 

ʏʘʩʪʦ ʅɸʍʊ ʥʘʟʥʘʯʘʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʪʦʢʦʣʘ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɸʜʝʢʚʘʪʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʘʥʘʣʠʟ ʦʧʫʭʦʣʝʚʦʛʦ ʦʙʨʘʟʮʘ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʚʣʠʷʥʠʝ ʥʘ 

ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʧʦʵʪʦʤʫ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʳ ʚʦʚʣʝʢʘʶʪʩʷ ʚ ʧʨʦʮʝʩʩ ʩ ʩʘʤʦʛʦ 

ʥʘʯʘʣʘ ʠʩʧʳʪʘʥʠʷ [128]. ɺʦ ʤʥʦʛʠʭ ʤʥʦʛʦʮʝʥʪʨʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʅɸʍʊ ʫ 

ʙʦʣʴʥʳʭ ʈʄɾ ʩʪʘʥʜʘʨʪʳ ʦʙʨʘʙʦʪʢʠ, ʦʮʝʥʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʠʢʨʦʧʨʝʧʘʨʘʪʦʚ 

ʦʩʪʘʪʦʯʥʦʡ ʦʧʫʭʦʣʠ ʩʦʙʣʶʜʘʶʪʩʷ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ. ʅʘʧʨʠʤʝʨ, ʚʦ ʬʨʘʥʮʫʟʩʢʦʤ 

ʤʥʦʛʦʮʝʥʪʨʦʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ Chevallier [43] 

ʢʦʣʠʯʝʩʪʚʦ ʇʇʆ ʩʥʠʟʠʣʦʩʴ ʜʚʫʢʨʘʪʥʦ ʧʦʩʣʝ ʧʦʚʪʦʨʥʦʛʦ ʧʝʨʝʩʤʦʪʨʘ ʧʨʝʧʘʨʘʪʦʚ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʮʝʥʪʨʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ [56]. ʉʫʱʝʩʪʚʝʥʥʦ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʦʣʥʦʛʦ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ ʪʨʘʢʪʫʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ ʇʇʆ ʧʨʠʚʦʜʷʪ ʢ 
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ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʘʩʩʦʮʠʘʮʠʷʭ ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʞʠʟʥʠ 

ʧʘʮʠʝʥʪʦʢ. ɼʦʩʪʠʛʥʫʪʦ ʦʧʨʝʜʝʣʸʥʥʦʝ ʩʦʛʣʘʩʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʛʦ, ʯʪʦ ʥʘʣʠʯʠʝ 

ʦʩʪʘʪʦʯʥʦʡ ʦʧʫʭʦʣʠ ʚ ʘʢʩʠʣʣʷʨʥʳʭ ʣʠʤʬʦʫʟʣʘʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤ ʧʨʦʛʥʦʟʝ ʈʄɾ, ʜʘʞʝ ʝʩʣʠ ʚ ʣʦʞʝ ʦʧʫʭʦʣʠ ʢʣʝʪʢʠ ʠʥʚʘʟʠʚʥʦʡ 

ʢʘʨʮʠʥʦʤʳ ʥʝ ʚʳʷʚʣʝʥʳ [139, 207]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʧʨʝʜʝʣʝʥʠʝ ʇʇʆ ʚʢʣʶʯʘʝʪ ʦʪʩʫʪʩʪʚʠʝ 

ʠʥʚʘʟʠʚʥʦʡ ʦʧʫʭʦʣʠ ʚ ʣʦʞʝ ʦʧʫʭʦʣʠ ʠ ʘʢʩʠʣʣʷʨʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʘʭ. ʅʝ 

ʜʦʩʪʠʛʥʫʪ ʢʦʥʩʝʥʩʫʩ ʦ ʨʦʣʠ ʦʩʪʘʪʦʯʥʦʡ ʧʨʦʪʦʢʦʚʦʡ ʢʘʨʮʠʥʦʤʳ in situ (DCIS) ʚ 

ʇʇʆ [104, 176, 202].  ʋʧʨʘʚʣʝʥʠʝ ʧʦ ʩʘʥʠʪʘʨʥʦʤʫ ʥʘʜʟʦʨʫ ʟʘ ʢʘʯʝʩʪʚʦʤ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʠ ʤʝʜʠʢʘʤʝʥʪʦʚ (the US Food and Drug Administration, FDA) ʧʨʦʚʝʣʦ 

ʘʥʘʣʠʟ 12 ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʦʘʜʲʶʚʘʥʪʥʦʡ ʪʝʨʘʧʠʠ ʩ 

ʜʣʠʪʝʣʴʥʳʤ ʥʘʙʣʶʜʝʥʠʝʤ ʙʦʣʴʥʳʭ ʈʄɾ. ʋ ʧʘʮʠʝʥʪʦʢ ʩ ʧʦʣʥʳʤ ʦʪʩʫʪʩʪʚʠʝʤ 

ʠʥʚʘʟʠʚʥʦʡ ʢʘʨʮʠʥʦʤʳ ʥʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʨʘʟʣʠʯʠʷ ʚ ʙʝʟʨʝʮʠʜʠʚʥʦʡ ʠ ʦʙʱʝʡ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ʦʩʪʘʪʦʯʥʦʡ 

ʚʥʫʪʨʠʧʨʦʪʦʢʦʚʦʡ ʢʘʨʮʠʥʦʤʳ in situ [51]. ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʝʙʦʣʴʰʦʡ ʛʨʫʧʧʳ 

ʙʦʣʴʥʳʭ ʠʟ MD Anderson Cancer Center ʧʦʢʘʟʘʣʦ ʦʪʩʫʪʩʪʚʠʝ ʨʘʟʣʠʯʠʡ ʚ ʠʩʭʦʜʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʜʣʷ ʧʘʮʠʝʥʪʦʢ ʩ ypT0ypN0 ʠ ypTisypN0 [139]. FDA ʨʝʢʦʤʝʥʜʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʇʇʆ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ (çend-pointè) ʫ 

ʙʦʣʴʥʳʭ ʩ ʨʘʥʥʠʤ ʈʄɾ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ. ʂʨʦʤʝ ʪʦʛʦ, FDA ʧʦʜʜʝʨʞʘʣʘ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠ ʁ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʥʦʛʦ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ. ɼʣʷ 

ʙʫʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ypT0/isypN0 ʠʣʠ ypT0ypN0 [51, 

202]. 

ʋ ʙʦʣʴʥʳʭ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ ʈʄɾ ʨʦʣʴ ʇʇʆ ʧʦʩʣʝ ʅɸʍʊ ʠʟʫʯʝʥʘ 

ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ. Byrski et al., 2010, ʠʩʩʣʝʜʦʚʘʣʠ ʯʘʩʪʦʪʫ ʇʇʆ ʧʦʩʣʝ ʅɸʍʊ ʫ 

102 ʧʘʮʠʝʥʪʦʢ ʩ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʈʄɾ. ʆʜʥʠʤ ʠʟ ʢʨʠʪʝʨʠʝʚ ʚʢʣʶʯʝʥʠʷ 

ʷʚʣʷʣʩʷ ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ, ʢʦʪʦʨʳʡ ʥʝ ʜʦʣʞʝʥ ʙʳʣ ʧʨʝʚʳʰʘʪʴ 50 ʣʝʪ ʥʘ ʤʦʤʝʥʪ 

ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ. ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʢʘʤ ʩ ʈʄɾ ʧʨʦʚʦʜʠʣʦʩʴ 

ʪʝʩʪʠʨʦʚʘʥʠʝ 3 ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʚ ʇʦʣʴʰʝ founder-ʤʫʪʘʮʠʡ (5382insC, C61G ʠ 

4153delA). ɺ ʮʝʣʦʤ, ʯʘʩʪʦʪʘ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ BRCA1 ʩʦʩʪʘʚʠʣʘ 5.8% (400 ʠʟ 6880 

ʙʦʣʴʥʳʭ). ɺ 78% (n = 79) ʥʘʙʣʶʜʝʥʠʡ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʤʫʪʘʮʠʷ BRCA1 5382insC, ʚ 
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19% (n = 19) - BRCA1 C61G, ʫ 4 ʙʦʣʴʥʳʭ ʈʄɾ ī BRCA1 4153delA. ʆʩʪʫʪʩʪʚʠʝ 

ʠʥʚʘʟʠʚʥʦʡ ʢʘʨʮʠʥʦʤʳ ʚ ʦʙʣʘʩʪʠ ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ ʠ ʘʢʩʠʣʣʷʨʥʳʭ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʘʭ ʧʨʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʧʝʨʘʮʠʦʥʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʨʘʩʮʝʥʠʚʘʣʦʩʴ ʚ ʢʘʯʝʩʪʚʝ ʇʇʆ, ʢʦʪʦʨʳʡ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʚ 23.5% 

ʩʣʫʯʘʝʚ (n = 24). ʅʝʢʦʪʦʨʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʦʧʫʭʦʣʝʡ 

ʯʘʱʝ ʚʩʪʨʝʯʘʣʠʩʴ ʚ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʤ ʈʄɾ. ɺ ʯʘʩʪʥʦʩʪʠ, ʫ ʙʦʣʴʥʳʭ 

ʈʄɾ ʩ ʨʘʟʤʝʨʦʤ ʦʧʫʭʦʣʠ ʤʝʥʝʝ 2 ʩʤ ʚ ʥʘʠʙʦʣʴʰʝʤ ʠʟʤʝʨʝʥʠʠ ʇʇʆ ʚʩʪʨʝʯʘʣʩʷ 

ʯʘʱʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʧʫʭʦʣʷʤʠ ʙʦʣʴʰʝʛʦ ʨʘʟʤʝʨʘ (44% ʧʨʦʪʠʚ 22%, p = 0.21). 

ʂʨʦʤʝ ʪʦʛʦ, ʇʇʆ ʥʘʙʣʶʜʘʣʩʷ ʯʘʱʝ ʚ ʦʧʫʭʦʣʷʭ ʩ ʥʠʟʢʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʦʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʩʦʢʦʡ ʠ ʫʤʝʨʝʥʥʦʡ (38% ʧʨʦʪʠʚ 10%; p = 0,15). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʘʥʘʣʠʟʘ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʦʧʫʭʦʣʝʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 

ʛʨʫʧʧʝ ʈʄɾ ʩ HER2-ʥʝʛʘʪʠʚʥʳʤ ʩʪʘʪʫʩʦʤ ʇʇʆ ʜʦʩʪʠʛʘʣʩʷ ʯʘʱʝ, ʯʝʤ ʚ HER2-

ʧʦʟʠʪʠʚʥʦʤ ʈʄɾ (27% ʧʨʦʪʠʚ 17%; p = 0.60). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʪʨʝʥʜʘ 

ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʇʇʆ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʪʫʩʘ ER ʠʣʠ PR, ʩʪʘʪʫʩʘ 

ʘʢʩʠʣʣʷʨʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ [37]. ɺ ʘʥʘʣʦʛʠʯʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ Chappuis et al., 2002, ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʯʘʩʪʦʪʫ ʇʇʆ ʧʦʩʣʝ ʅɸʍʊ 

ʩʨʝʜʠ ʙʦʣʴʥʳʭ ʩ BRCAïʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʈʄɾ - 44% (4 ʠʟ 9 ʙʦʣʴʥʳʭ) [42]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʙʝʟʨʝʮʠʜʠʚʥʘʷ ʠ ʦʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʙʦʣʴʥʳʭ 

BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʈʄɾ ʩ ʇʇʆ ʚʳʰʝ, ʯʝʤ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʨʝʟʠʜʫʘʣʴʥʦʡ 

ʦʧʫʭʦʣʴʶ ʧʦʩʣʝ ʅɸʍʊ. Arun et al., 2011, ʩʨʘʚʥʠʣʠ ʢʦʣʠʯʝʩʪʚʦ ʇʇʆ ʧʦʩʣʝ ʅɸʍʊ, 

ʙʝʟʨʝʮʠʜʠʚʥʫʶ ʠ ʦʙʱʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʫ ʙʦʣʴʥʳʭ ʈʄɾ ʩ ʤʫʪʘʮʠʷʤʠ 

BRCA1 ʠ BRCA2. ʂʨʠʪʝʨʠʷʤ ʚʢʣʶʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 317 ʧʘʮʠʝʥʪʦʢ. 

ʄʫʪʘʮʠʠ BRCA1 ʠ BRCA2 ʚʳʷʚʣʝʥʳ ʫ 57 (18%) ʙʦʣʴʥʳʭ ʠ 23 (7%) ʧʘʮʠʝʥʪʦʢ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 46% (26 ʠʟ 57) BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʈʄɾ ʜʦʩʪʠʛʥʫʪ ʇʇʆ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʨʝʜʠ ʥʦʩʠʪʝʣʝʡ ʤʫʪʘʮʠʡ BRCA2 ʇʇʆ ʦʪʤʝʯʝʥ ʚ 13% ʩʣʫʯʘʝʚ (3 

ʠʟ 23). ɺ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʩʧʦʨʘʜʠʯʝʩʢʠʤ ʈʄɾ ʇʇʆ ʧʦʩʣʝ ʅɸʍʊ ʙʳʣ ʜʦʩʪʠʛʥʫʪ 

ʚ 22% (53 ʠʟ 237 ʙʦʣʴʥʳʭ). ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʘ 

ʜʦʩʪʦʚʝʨʥʘʷ ʘʩʩʦʮʠʘʮʠʷ ʤʝʞʜʫ ʇʇʆ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤ BRCA1-ʩʪʘʪʫʩʦʤ (ʨ = 

0.002) ʠ ʥʝʛʘʪʠʚʥʳʤ ER-ʩʪʘʪʫʩʦʤ ʈʄɾ (p = 0.03). ɿʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ BRCA1/2-ʩʪʘʪʫʩʘ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ 
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ʪʠʧʘ ʦʧʫʭʦʣʠ ʥʝ ʚʳʷʚʣʝʥʦ. ɹʝʟʨʝʮʠʜʠʚʥʘʷ (ʨ = 0.001) ʠ ʦʙʱʘʷ (ʨ = 0.01) 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʩʨʝʜʠ ʙʦʣʴʥʳʭ ʩ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʈʄɾ ʩ ʇʇʆ ʙʳʣʘ 

ʚʳʰʝ, ʯʝʤ ʫ ʙʦʣʴʥʳʭ ʩ ʯʘʩʪʠʯʥʳʤ ʨʝʛʨʝʩʩʦʤ ʦʧʫʭʦʣʠ [20]. 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʙʦʣʴʥʳʭ ʪʨʠʞʜʳ-ʥʝʛʘʪʠʚʥʳʤ BRCA1/2-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʈʄɾ ʜʦʩʪʠʛʘʶʪ ʇʇʆ ʧʦʩʣʝ ʅɸʍʊ. Bignon et al., 2018, ʠʟʫʯʠʣʠ 

ʙʝʟʨʝʮʠʜʠʚʥʫʶ ʠ ʦʙʱʫʶ ʚʳʞʠʚʘʝʤʦʩʪʴ ʫ ʙʦʣʴʥʳʭ ʪʨʠʞʜʳ-ʥʝʛʘʪʠʚʥʳʤ ʈʄɾ ʩ 

ʤʫʪʘʮʠʷʤʠ BRCA1/2 ʩ ʇʇʆ ʧʦʩʣʝ ʅɸʍʊ. ɺ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʙʳʣʠ 

ʚʢʣʶʯʝʥʳ 53 ʙʦʣʴʥʳʭ ʈʄɾ: 46 ʩ BRCA1-, 6 ʩ BRCA2- ʠ 1 ʧʘʮʠʝʥʪʢʘ ʩ 2 

ʤʫʪʘʮʠʷʤʠ - BRCA1 ʠ BRCA2. ʊʨʠʞʜʳ-ʥʝʛʘʪʠʚʥʳʡ ʬʝʥʦʪʠʧ ʦʧʫʭʦʣʠ ʷʚʣʷʣʩʷ 

ʢʨʠʪʝʨʠʝʤ ʚʢʣʶʯʝʥʠʷ ʧʘʮʠʝʥʪʢʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ. ɹʦʣʴʥʳʝ ʩ ʪʨʠʞʜʳ-ʥʝʛʘʪʠʚʥʳʤ 

BRCA-ʦʧʦʩʨʝʜʦʚʘʥʥʳʤ ʈʄɾ ʜʦʩʪʠʛʣʠ ʇʇʆ ʧʦʩʣʝ ʅɸʍʊ ʚ 42.6% (n = 23) 

ʥʘʙʣʶʜʝʥʠʡ [95% CI, 26%-55%] ʇʇʆ ʜʦʩʪʠʛʥʫʪ ʫ 38.3% ʙʦʣʴʥʳʭ ʩ ʤʫʪʘʮʠʝʡ 

BRCA1 ʠ ʫ 66% ʙʦʣʴʥʳʭ ʩ ʤʫʪʘʮʠʝʡ BRCA2. ʄʝʜʠʘʥʘ ʥʘʙʣʶʜʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 4.4 

ʛʦʜʘ (0,62-16,2 ʣʝʪ) ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʚ ʛʨʫʧʧʘʭ BRCA1- ʠ BRCA2-

ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʈʄɾ (P = 0.25). ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʙʝʟʨʝʮʠʜʠʚʥʦʛʦ ʧʝʨʠʦʜʘ (p <0.01) ʠ ʦʙʱʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ (p <0.01) ʙʳʣʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʣʫʯʰʝ ʚ ʛʨʫʧʧʝ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʈʄɾ ʩ ʇʇʆ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ 

ʈʄɾ ʩ ʥʝʧʦʣʥʳʤ ʨʝʛʨʝʩʩʦʤ ʦʧʫʭʦʣʠ [29]. ɺ ʘʥʘʣʦʛʠʯʥʦʤ ʧʦ ʜʠʟʘʡʥʫ 

ʠʩʩʣʝʜʦʚʘʥʠʠ Paluch-Shimon et al., 2016, ʦʮʝʥʠʣʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ 

ʙʦʣʴʥʳʭ ʪʨʠʞʜʳ ʥʝʛʘʪʠʚʥʳʤ ʈʄɾ ʩ ʇʇʆ ʧʦʩʣʝ ʅɸʍʊ. ɸʥʘʣʠʟʫ ʧʦʜʚʝʨʛʣʠʩʴ 80 

ʙʦʣʴʥʳʭ ʪʨʠʞʜʳ-ʥʝʛʘʪʠʚʥʳʤ ʈʄɾ ʩ ʠʟʚʝʩʪʥʳʤ BRCA1-ʩʪʘʪʫʩʦʤ (34 ʥʦʩʠʪʝʣʷ 

BRCA1 ʠ 43 ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʈʄɾ). ɺ ʛʨʫʧʧʝ BRCA1-ʦʧʦʩʨʝʜʦʚʘʥʥʳʭ ʦʧʫʭʦʣʝʡ 

ʇʇʆ ʚʩʪʨʝʯʘʣʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʯʘʱʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, 68% ʧʨʦʪʠʚ 37% 

(p = 0.01). ʇʨʠ ʵʪʦʤ ʧʦʢʘʟʘʪʝʣʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʫ ʞʝʥʱʠʥ ʩ 

ʤʫʪʘʮʠʷʤʠ BRCA1 ʠ ʫ ʙʦʣʴʥʳʭ ʥʝʥʘʩʣʝʜʩʪʚʝʥʥʳʤ ʈʄɾ ʩ ʇʇʆ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʪʝʧʝʥʴ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ ʥʝ ʚʣʠʷʝʪ ʥʘ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʝʟʨʝʮʠʜʠʚʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʢ ʩ 

BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʈʄɾ (p = 0.25), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʙʝʟʨʝʮʠʜʠʚʥʘʷ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʙʦʣʴʥʳʭ ʩʧʦʨʘʜʠʯʝʩʢʠʤ ʈʄɾ ʙʳʣʘ ʚʳʰʝ ʧʨʠ ʥʘʣʠʯʠʠ ʇʇʆ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʯʘʩʪʠʯʥʳʤ ʨʝʛʨʝʩʩʦʤ ʨʝʟʠʜʫʘʣʴʥʦʡ ʦʧʫʭʦʣʠ (p <0.0001). ɸʚʪʦʨʳ 
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ʜʝʣʘʶʪ ʚʳʚʦʜ, ʯʪʦ ʚ ʛʨʫʧʧʝ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʈʄɾ ʯʘʩʪʦʪʘ ʇʇʆ ʚʳʰʝ, 

ʯʝʤ ʚ ʛʨʫʧʧʝ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʈʄɾ, ʦʜʥʘʢʦ ʇʇʆ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʙʝʟʨʝʮʠʜʠʚʥʦʡ ʚʳʞʠʚʘʝʤʦʩʪʠ [159].  

Hahnen et al., 2017, ʠʟʫʯʠʣʠ ʚʣʠʷʥʠʝ ʚʳʙʦʨʘ ʢʦʤʙʠʥʘʮʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʯʘʩʪʦʪʫ ʇʇʆ ʧʦʩʣʝ ʅɸʍʊ ʫ ʙʦʣʴʥʳʭ ʪʨʠʞʜʳ-ʥʝʛʘʪʠʚʥʳʤ ʈʄɾ. 

ʇʨʦʩʧʝʢʪʠʚʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʚʢʣʶʯʘʣ ʦʮʝʥʢʫ ʚʣʠʷʥʠʷ ʜʦʙʘʚʣʝʥʠʷ ʢʘʨʙʦʧʣʘʪʠʥʘ ʢ 

ʢʦʤʙʠʥʘʮʠʠ ʘʥʪʨʘʮʠʢʣʠʥʘ, ʪʘʢʩʘʥʦʚ, ʙʝʚʘʮʠʟʫʤʘʙʘ, ʢʘʨʙʦʧʣʘʪʠʥʘ ʫ ʙʦʣʴʥʳʭ 

ʪʨʠʞʜʳ-ʥʝʛʘʪʠʚʥʳʤ ʈʄɾ. ʂʨʠʪʝʨʠʷʤ ʚʢʣʶʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ 291 ʙʦʣʴʥʘʷ. 

ʂʦʣʠʯʝʩʪʚʦ ʇʇʆ ʚ ʛʨʫʧʧʝ ʪʨʠʞʜʳ-ʥʝʛʘʪʠʚʥʳʭ ʈʄɾ ʩ ʅɸʍʊ, ʚʢʣʶʯʘʶʱʝʡ 

ʢʘʨʙʦʧʣʘʪʠʥ, ʩʦʩʪʘʚʠʣʦ 56.8% (83 ʠʟ 146), ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʢʘʨʙʦʧʣʘʪʠʥʘ ʢ ʅɸʍʊ 

ï 41.4% (60 ʠʟ 145) (p = 0.009). ʅʘʩʣʝʜʩʪʚʝʥʥʳʝ ʤʫʪʘʮʠʠ BRCA1 ʠ BRCA2 ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʫ 17.2% (50 ʠʟ 291 ʙʦʣʴʥʳʭ). ɺ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ ʈʄɾ 

ʇʇʆ ʙʳʣ ʜʦʩʪʠʛʥʫʪ 66.7% (16 ʠʟ 24 ʙʦʣʴʥʳʭ) ʥʘʙʣʶʜʝʥʠʡ [84]. 

ʇʦ ʤʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ, ʮʝʣʝʚʦʡ ʛʨʫʧʧʦʡ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʪʘʪʫʩʘ BRCA ʷʚʣʷʶʪʩʷ ʞʝʥʱʠʥʳ ʩ ʪʨʠʞʜʳ-ʥʝʛʘʪʠʚʥʳʤ ʈʄɾ ʚ 

ʚʦʟʨʘʩʪʝ ʜʦ 50 ʣʝʪ. ɺ ʢʨʫʧʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ Wang et al., 2015, ʠʟʫʯʠʣʠ ʯʘʩʪʦʪʫ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʤʫʪʘʮʠʡ BRCA1/2 ʚ ʢʠʪʘʡʩʢʦʡ ʧʦʧʫʣʷʮʠʠ. ɺ ʮʝʣʦʤ, 

ʥʘʩʣʝʜʩʪʚʝʥʥʘʷ ʤʫʪʘʮʠʷ BRCA1 ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚ 7.1% ʥʘʙʣʶʜʝʥʠʡ (68/956), 

BRCA2 - ʫ 2.3% (22/953) ʧʘʮʠʝʥʪʦʚ, ʘ ʩʨʝʜʠ ʙʦʣʴʥʳʭ ʈʄɾ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 50 ʣʝʪ 

ʜʦʣʷ BRCA1 ʠ BRCA2 ʤʫʪʘʮʠʡ ʩʦʩʪʘʚʠʣʘ 10.5% ʠ 3.0% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʇʆ 

ʧʦʩʣʝ ʅɸʍʊ ʦʪʤʝʯʝʥ ʫ 31.6% ʧʘʮʠʝʥʪʦʢ. ɺ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʈʄɾ ʇʇʆ 

ʚʩʪʨʝʯʘʣʩʷ ʯʘʱʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʦʧʫʭʦʣʝʡ (53.8% ʧʨʦʪʠʚ 29.7%, p 

<0.001). ʆʪʣʠʯʠʡ ʚ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʙʝʟʨʝʜʠʚʥʦʛʦ ʧʝʨʠʦʜʘ ʩʨʝʜʠ BRCA1-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʠ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʦʧʫʭʦʣʝʡ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ (ʨ = 0.82) [210]. 

ɸʚʪʦʨʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʠʣʠ, ʯʪʦ ʞʝʥʱʠʥʳ ʩ ʪʨʠʞʜʳ-ʥʝʛʘʪʠʚʥʳʤ ʈʄɾ ʚ 

ʚʦʟʨʘʩʪʝ ʜʦ 50 ʣʝʪ ʷʚʣʷʶʪʩʷ ʮʝʣʝʚʦʡ ʛʨʫʧʧʦʡ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʩʪʘʪʫʩʘ ʛʝʥʦʚ BRCA1 ʠ BRCA2.  

ʈʝʟʫʣʴʪʘʪʳ ʦʩʥʦʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʦʣʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʨʝʩʩʘ 

ʈʄɾ ʧʦʩʣʝ ʅɸʍʊ ʩʫʤʤʠʨʦʚʘʥʳ ʚ ʪʘʙʣ. 5. 
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ʊʘʙʣʠʮʘ 5 

ʆʩʥʦʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʨʦʣʠ ʧʦʣʥʦʛʦ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʝʛʨʝʩʩʘ ʈʄɾ ʧʦʩʣʝ ʅɸʍʊ 

 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʆʙʲʝʢʪ  

 

ɼʦʣʷ ʦʧʫʭʦʣʝʡ 

ʩ ʤʫʪʘʮʠʝʡ 

BRCA1 

ʂʨʠʪʝʨʠʠ ʇʇʆ ʂʣʠʥʠʯʝʩʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ 

Chappuis, 2002 36 ʙʦʣʴʥʳʭ 

ʈʄɾ 

ʋ 11 ʧʘʮʠʝʥʪʦʢ 

ʙʳʣʘ ʚʳʷʚʣʝʥʘ 

BRCA1 ʠ 

BRCA2 

ʤʫʪʘʮʠʠ 

ʆʩʪʫʪʩʪʚʠʝ 

ʠʥʚʘʟʠʚʥʦʡ 

ʢʘʨʮʠʥʦʤʳ ʚ 

ʦʙʣʘʩʪʠ 

ʧʝʨʚʠʯʥʦʡ 

ʦʧʫʭʦʣʠ ʠ 

ʘʢʩʠʣʣʷʨʥʳʭ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ 

ʫʟʣʘʭ 

ʏʘʩʪʦʪʘ ʇʇʆ 

ʧʦʩʣʝ ʅɸʍʊ 

ʩʨʝʜʠ ʙʦʣʴʥʳʭ ʩ 

BRCAï

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ 

ʈʄɾ ʩʦʩʪʘʚʠʣʘ 

44%  

Byrski, 2010 102 ʙʦʣʴʥʳʭ 

ʈʄɾ; ʚʦʟʨʘʩʪ  

ʜʦ 50 ʣʝʪ 

100%. 

ɺ 78% (n = 79) 

BRCA1 

5382insC, 19% 

(n = 19) - 

BRCA1 C61G,  

ʫ 4 - BRCA1 

4153delA. 

ʆʩʪʫʪʩʪʚʠʝ 

ʠʥʚʘʟʠʚʥʦʡ 

ʢʘʨʮʠʥʦʤʳ ʚ 

ʦʙʣʘʩʪʠ 

ʧʝʨʚʠʯʥʦʡ 

ʦʧʫʭʦʣʠ ʠ 

ʘʢʩʠʣʣʷʨʥʳʭ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ 

ʫʟʣʘʭ  

ʏʘʩʪʦʪʘ ʇʇʆ 

ʩʦʩʪʘʚʠʣʘ 23.5% 

ʩʣʫʯʘʝʚ (n = 24). 

Arun, 2011 317 ʙʦʣʴʥʳʭ 

ʈʄɾ 

ʄʫʪʘʮʠʠ 

BRCA1 

ʚʳʷʚʣʝʥʳ ʫ  

57 (18%) 

ʙʦʣʴʥʳʭ  

 

ʆʩʪʫʪʩʪʚʠʝ 

ʠʥʚʘʟʠʚʥʦʡ 

ʢʘʨʮʠʥʦʤʳ ʚ 

ʦʙʣʘʩʪʠ 

ʧʝʨʚʠʯʥʦʡ 

ʦʧʫʭʦʣʠ ʠ 

ʘʢʩʠʣʣʷʨʥʳʭ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ 

ʫʟʣʘʭ 

ʏʘʩʪʦʪʘ ʇʇʆ 

ʩʦʩʪʘʚʠʣʘ 46% 

(26 ʠʟ 57) 

BRCA1-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ 

ʈʄɾ. ɺ ʛʨʫʧʧʝ 

ʙʦʣʴʥʳʭ 

ʩʧʦʨʘʜʠʯʝʩʢʠʤ 

ʈʄɾ ʇʇʆ 

ʜʦʩʪʠʛʥʫʪ ʚ 22% 

(53 ʠʟ 237). 
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʆʙʲʝʢʪ  

 

ɼʦʣʷ ʦʧʫʭʦʣʝʡ 

ʩ ʤʫʪʘʮʠʝʡ 

BRCA1 

ʂʨʠʪʝʨʠʠ ʇʇʆ ʂʣʠʥʠʯʝʩʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ 

Wang, 2015 956 ʙʦʣʴʥʳʭ 

ʈʄɾ 

ʄʫʪʘʮʠʷ 

BRCA1 ʙʳʣʘ 

ʦʙʥʘʨʫʞʝʥʘ ʚ 

7.1% (68/956) 

ʩʣʫʯʘʝʚ 

ʆʩʪʫʪʩʪʚʠʝ 

ʠʥʚʘʟʠʚʥʦʡ 

ʢʘʨʮʠʥʦʤʳ ʚ 

ʦʙʣʘʩʪʠ 

ʧʝʨʚʠʯʥʦʡ 

ʦʧʫʭʦʣʠ ʠ 

ʘʢʩʠʣʣʷʨʥʳʭ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ 

ʫʟʣʘʭ 

ʏʘʩʪʦʪʘ ʇʇʆ 

ʩʦʩʪʘʚʠʣʘ 53.8% 

BRCA1-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ 

ʈʄɾ. ɺ ʛʨʫʧʧʝ 

ʙʦʣʴʥʳʭ 

ʩʧʦʨʘʜʠʯʝʩʢʠʤ 

ʈʄɾ ʇʇʆ 

ʜʦʩʪʠʛʥʫʪ ʚ 

29.7% (p< 0.001). 

Paluch-Shimon, 

2016 

80 ʙʦʣʴʥʳʭ 

ʈʄɾ ʩ ʪʨʠʞʜʳ 

ʥʝʛʘʪʠʚʥʳʤ 

ʬʝʥʦʪʠʧʦʤ 

ʦʧʫʭʦʣʠ 

 

34 ʥʦʩʠʪʝʣʷ 

BRCA1 ʠ  

43 

ʩʧʦʨʘʜʠʯʝʩʢʠʭ 

ʈʄɾ 

 

 

ʆʩʪʫʪʩʪʚʠʝ 

ʠʥʚʘʟʠʚʥʦʡ 

ʢʘʨʮʠʥʦʤʳ ʚ 

ʦʙʣʘʩʪʠ 

ʧʝʨʚʠʯʥʦʡ 

ʦʧʫʭʦʣʠ ʠ 

ʘʢʩʠʣʣʷʨʥʳʭ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ 

ʫʟʣʘʭ 

ʏʘʩʪʦʪʘ ʇʇʆ 

ʩʦʩʪʘʚʠʣʘ 68% 

BRCA1-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ 

ʈʄɾ. ɺ ʛʨʫʧʧʝ 

ʙʦʣʴʥʳʭ 

ʩʧʦʨʘʜʠʯʝʩʢʠʤ 

ʈʄɾ ʇʇʆ 

ʜʦʩʪʠʛʥʫʪ ʚ 37% 

(p  =  0.01) 

Bignon, 2017 53 ʙʦʣʴʥʳʭ 

ʈʄɾ ʩ ʪʨʠʞʜʳ 

ʥʝʛʘʪʠʚʥʳʤ 

ʬʝʥʦʪʠʧʦʤ 

ʦʧʫʭʦʣʠ  

46 BRCA1,  

6 ʩ BRCA2, 

1 ʧʘʮʠʝʥʪʢʘ ʩ 2 

ʤʫʪʘʮʠʷʤʠ - 

BRCA1 ʠ 

BRCA2 

ʆʩʪʫʪʩʪʚʠʝ 

ʠʥʚʘʟʠʚʥʦʡ 

ʢʘʨʮʠʥʦʤʳ ʚ 

ʦʙʣʘʩʪʠ 

ʧʝʨʚʠʯʥʦʡ 

ʦʧʫʭʦʣʠ ʠ 

ʘʢʩʠʣʣʷʨʥʳʭ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ 

ʫʟʣʘʭ 

ʏʘʩʪʦʪʘ ʇʇʆ 

ʩʦʩʪʘʠʣʘ 38.3% 

ʙʦʣʴʥʳʭ ʩ 

ʤʫʪʘʮʠʝʡ BRCA1 

Hahnen, 2017 291 ʙʦʣʴʥʘʷ 

ʈʄɾ 

ʄʫʪʘʮʠʠ 

BRCA1 ʠ 

BRCA2 ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʫ 

17.2% (50 ʠʟ 

291) 

 

ʆʩʪʫʪʩʪʚʠʝ 

ʠʥʚʘʟʠʚʥʦʡ 

ʢʘʨʮʠʥʦʤʳ ʚ 

ʦʙʣʘʩʪʠ 

ʧʝʨʚʠʯʥʦʡ 

ʦʧʫʭʦʣʠ ʠ 

ʘʢʩʠʣʣʷʨʥʳʭ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ 

ʫʟʣʘʭ 

ʏʘʩʪʦʪʘ ʇʇʆ 

ʩʦʩʪʘʚʠʣʘ 66.7% 

(16 ʠʟ 24 

ʙʦʣʴʥʳʭ) 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ 

ʈʄɾ  

 

 

 

1.5.2. ʇʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʨʝʛʨʝʩʩ ʈʗ ʧʦʩʣʝ ʅɸʍʊ 
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ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʈʗ ʦʙʥʘʨʫʞʠʚʘʶʪ ʥʘ III ʠʣʠ IV 

ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʫʩʧʝʭʠ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʣʝʯʝʥʠʷ ʟʘ 

ʧʦʩʣʝʜʥʠʝ 4 ʜʝʩʷʪʠʣʝʪʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʣʠ 5-ʣʝʪʥʶʶ ʠ ʦʙʱʫʶ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʞʝʥʱʠʥ ʩ ʵʪʠʤ ʜʠʘʛʥʦʟʦʤ [19, 90, 130]. ɺ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʈʗ 

ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʝʡ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʯʠʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ [200]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʨʘʧʠʷ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʝʡ 

ʷʠʯʥʠʢʦʚ ʚʢʣʶʯʘʝʪ ʦʧʪʠʤʘʣʴʥʫʶ ʮʠʪʦʨʝʜʫʢʪʠʚʥʫʶ ʦʧʝʨʘʮʠʶ, ʟʘ ʢʦʪʦʨʦʡ 

ʩʣʝʜʫʶʪ 6-8 ʮʠʢʣʦʚ ʧʦʣʠʭʠʤʠʦʪʝʨʘʧʠʠ ʥʘ ʦʩʥʦʚʝ ʧʣʘʪʠʥʳ ʠ ʪʘʢʩʘʥʦʚ [149]. 

ʎʠʪʦʨʝʜʫʢʪʠʚʥʘʷ ʭʠʨʫʨʛʠʷ (ñdebulkingò) ʙʳʣʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʝʜʣʦʞʝʥʘ 

ʄʝʡʛʩʦʤ ʚ 1934 ʛʦʜʫ [140]. Griffiths et al., 1975, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʞʠʟʥʠ ʟʘʚʠʩʠʪ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʠʘʤʝʪʨʘ ʦʩʪʘʪʦʯʥʦʡ ʦʧʫʭʦʣʠ, ʦʩʪʘʚʰʝʡʩʷ ʧʦʩʣʝ 

ʮʠʪʦʨʝʜʫʢʪʠʚʥʦʡ ʦʧʝʨʘʮʠʠ. ʇʝʨʚʠʯʥʘʷ ʮʠʪʦʨʝʜʫʢʪʠʚʥʘʷ ʦʧʝʨʘʮʠʷ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʫʣʫʯʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʈʗ [82].   

ʋʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʘ ʦʧʫʭʦʣʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʣʥʦʡ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʝʥʝʝ ʪʨʘʚʤʘʪʠʯʥʦʡ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʨʝʟʝʢʮʠʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʅɸʍʊ. ʕʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʠ ʪʝʨʘʧʠʠ ʩʝʨʦʟʥʦʛʦ ʈʗ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ (high grade serous carcinoma, HGSOC), ʛʜʝ ʫʨʦʚʝʥʴ 

ʦʪʚʝʪʘ ʥʘ ʧʣʘʪʠʥʦʩʦʜʝʨʞʘʱʫʶ ʭʠʤʠʦʪʝʨʘʧʠʶ ʧʝʨʚʦʡ ʣʠʥʠʠ ʩʦʩʪʘʚʣʷʝʪ 75%. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ, ʩʝʨʦʟʥʳʝ ʢʘʨʮʠʥʦʤʳ ʥʠʟʢʦʡ ʩʪʝʧʝʥʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʠ ʤʫʮʠʥʦʟʥʳʡ 

ʈʗ ʤʝʥʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʩʪʘʥʜʘʨʪʥʦʡ ʧʣʘʪʠʥʦʩʦʜʝʨʞʘʱʝʡ ʅɸʍʊ [13, 89, 192, 

181, 196]. Schmeler et al., 2008, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʦʣʷ ʦʙʲʝʢʪʠʚʥʦʛʦ ʦʪʚʝʪʘ ʵʪʠʭ ʪʠʧʦʚ 

ʦʧʫʭʦʣʝʡ ʥʘ ʧʣʘʪʠʥʦʩʦʜʝʨʞʘʱʫʶ ʅɸʍʊ ʩʦʩʪʘʚʠʣʘ ʚʩʝʛʦ 3,5% [181]. ʆʩʥʦʚʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʅɸʍʊ ʷʚʣʷʝʪʩʷ ʨʠʩʢ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʠ ʫʪʨʘʪʘ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʧʘʮʠʝʥʪʢʠ ʧʨʦʡʪʠ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʝʨʩʧʝʢʪʠʚʝʥ ʧʦʠʩʢ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʤʦʣʝʢʫʣʷʨʥʳʭ ʧʨʝʜʠʢʪʦʨʦʚ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʧʣʘʪʠʥʝ 

(ʥʘʧʨʠʤʝʨ, ʤʫʪʘʮʠʠ BRCA1/2 ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʚ ʜʨʫʛʠʭ ʛʝʥʘʭ ʛʦʤʦʣʦʛʠʯʥʦʡ 

ʨʝʧʘʨʘʮʠʠ ɼʅʂ) ʠʣʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʘʤʧʣʠʬʠʢʘʮʠʷ CCNE1). ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʟʥʘʥʠʝ ʦ ʤʦʣʝʢʫʣʷʨʥʦʤ ʧʦʨʪʨʝʪʝ ʦʧʫʭʦʣʠ ʩʧʦʩʦʙʥʦ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ 

ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ [54, 161, 197]. 
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ʇʦʣʥʦʝ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʫʜʘʣʝʥʠʝ ʚʩʝʭ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʦʧʫʭʦʣʝʚʳʭ ʤʘʩʩ 

ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ [58]. ʆʜʥʘʢʦ ʢʨʠʪʝʨʠʠ 

çʦʧʪʠʤʘʣʴʥʦʩʪʠè ʮʠʪʦʨʝʜʫʢʮʠʠ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʝʨʝʩʤʘʪʨʠʚʘʣʠʩʴ ʠ, ʢ ʧʨʠʤʝʨʫ, 

ʦʪʣʠʯʘʶʪʩʷ ʚ ʨʝʜʘʢʮʠʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ESMO 2010 ʠ ESMO 2013. ʊʘʢ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʨʠʪʝʨʠʷʤʠ ESMO 2010, ʦʙʲʝʤ ʮʠʪʦʨʝʜʫʢʪʠʚʥʦʡ ʦʧʝʨʘʮʠʠ 

ʨʘʩʮʝʥʠʚʘʣʩʷ ʢʘʢ ʦʧʪʠʤʘʣʴʥʳʡ, ʝʩʣʠ ʦʩʪʘʪʦʯʥʳʡ ʦʯʘʛ/ʦʯʘʛʠ ʥʝ ʧʨʝʚʳʰʘʣʠ 1 ʩʤ. 

ʉ 2013 ʛʦʜʘ ʧʦʜ ʦʧʪʠʤʘʣʴʥʦʡ ʮʠʪʦʨʝʜʫʢʮʠʝʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʦʣʥʦʝ 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʦʪʩʫʪʩʪʚʠʝ ʦʧʫʭʦʣʠ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʨʝʟʠʜʫʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ 

[124]. ʀʟʤʝʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʮʠʪʦʨʝʜʫʢʮʠʠ ʫʩʣʦʞʥʠʣʦ ʧʦʠʩʢ 

ʦʩʪʘʪʦʯʥʳʭ ʦʧʫʭʦʣʝʚʳʭ ʤʘʩʩ ʧʦʩʣʝ ʥʝʦʘʜʲʶʚʘʥʪʥʦʡ ʧʦʣʠʭʠʤʠʦʪʝʨʘʧʠʠ [93]. 

ʀʟʫʯʝʥʠʝ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʦʧʫʭʦʣʠ ʚ ʫʜʘʣʸʥʥʳʭ ʷʠʯʥʠʢʘʭ 

ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʅɸʍʊ. ʕʪʦ ʦʩʥʦʚʥʦʡ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪ.ʢ. 

ʙʠʦʧʩʠʷ ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ ʧʨʠ ʈʗ ʧʨʦʚʦʜʠʪʩʷ ʨʝʜʢʦ ʠʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʩʪʨʫʢʪʫʨʳ ʦʧʫʭʦʣʝʚʦʛʦ ʧʦʨʘʞʝʥʠʷ ʠ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʢʦʥʪʘʤʠʥʘʮʠʠ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʮʝʜʫʨʳ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ ʦʧʫʭʦʣʠ ʥʘ 

ʅɸʍʊ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʧʨʠ ʈʄɾ ʠ ʨʘʢʝ ʪʦʣʩʪʦʡ 

ʢʠʰʢʠ, ʜʣʷ ʈʗ ʧʦʢʘ ʥʝʪ ʦʙʱʝʧʨʠʥʷʪʦʳʭ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʝʛʨʝʩʩʘ ʦʧʫʭʦʣʠ ʧʦʩʣʝ ʅɸʍʊ [178]. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʥʘʟʥʘʯʝʥʠʝ ʅɸʍʊ ʧʨʠ ʈʗ ʩʪʘʣʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ ʪʘʢ ʜʘʚʥʦ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʨʦʣʴ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ ʈʗ ʥʘ ʅɸʍʊ ʠʟʫʯʘʣʘʩʴ ʚ ʮʝʣʦʤ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

[32, 68, 121, 122, 123, 150, 165, 179].  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʙʲʝʢʪʦʤ ʦʮʝʥʢʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʦʩʣʝ 

ʅɸʍʊ ʷʚʣʷʶʪʩʷ ʩʘʤʠ ʦʧʫʭʦʣʝʚʳʝ ʢʣʝʪʢʠ ʠ ʵʣʝʤʝʥʪʳ ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ. 

ʋʯʠʪʳʚʘʪʴʩʷ ʤʦʛʫʪ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʤʝʨʘ ʦʧʫʭʦʣʝʚʦʡ ʢʣʝʪʢʠ, ʧʨʦʪʷʞʸʥʥʦʩʪ ɹ

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʧʫʭʦʣʝʚʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʦʦʪʥʦʰʝʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʠ 

ʧʦʛʠʙʰʠʭ ʢʣʝʪʦʢ ʦʧʫʭʦʣʠ. ɺ ʤʠʢʨʦʦʢʨʫʞʝʥʠʠ ʦʧʫʭʦʣʠ ʤʦʞʥʦ ʠʟʫʯʘʪʴ ʬʠʙʨʦʟ, 

ʚʦʩʧʘʣʠʪʝʣʴʥʫʶ ʠʥʬʠʣʴʪʨʘʮʠʶ, ʥʘʣʠʯʠʝ ʧʩʘʤʤʦʤʥʳʭ ʪʝʣʝʮ, ʧʝʥʠʩʪʳʭ 

ʤʘʢʨʦʬʘʛʦʚ, ʛʝʤʦʩʠʜʝʨʠʥʘ, ʛʠʛʘʥʩʢʠʭ ʤʥʦʛʦʷʜʝʨʥʳʭ ʢʣʝʪʦʢ ʠ ʪ.ʜ. Sassen et al., 
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2007, ʧʨʝʜʣʦʞʠʣʠ ʦʨʠʛʠʥʘʣʴʥʳʡ ʩʧʦʩʦʙ ʦʮʝʥʢʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʨʝʩʩʘ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʛʦ ʈʗ ʧʦʩʣʝ ʅɸʍʊ. ɼʣʷ ʵʪʦʛʦ ʚ ʫʜʘʣʸʥʥʦʡ ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ 

ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʦ (0/1+ ʦʪʩʫʪʩʪʚʫʶʪ ʠʣʠ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ, 2+ 

ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ (ʧʨʠʩʫʪʩʪʚʫʝʪ ʢʘʢ ʤʠʥʠʤʫʤ ʚ 2 ʨʘʟʜʝʣʴʥʳʭ ʦʯʘʛʘʭ 

ʦʧʫʭʦʣʠ), 3+ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʢʨʠʪʝʨʠʷ) ʧʦʜʩʯʠʪʳʚʘʣʩʷ ʨʘʟʤʝʨ 

ʦʩʪʘʪʦʯʥʦʡ ʦʧʫʭʦʣʠ ʚ ʥʘʠʙʦʣʴʰʝʤ ʠʟʤʝʨʝʥʠʠ, ʬʠʙʨʦʟ, ʥʝʢʨʦʟ, ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ 

ʠʥʬʠʣʴʪʨʘʮʠʷ, ʧʩʘʤʤʦʤʥʳʝ ʪʝʣʴʮʘ, ʧʝʥʠʩʪʳʝ ʤʘʢʨʦʬʘʛʠ, ʛʝʤʦʩʠʜʝʨʠʥ, ʛʠʛʘʥʩʢʠʝ 

ʤʥʦʛʦʷʜʝʨʥʳʝ ʢʣʝʪʢʠ çʠʥʦʨʦʜʥʳʭ ʪʝʣè, ʛʠʛʘʥʪʩʢʠʝ ʦʧʫʭʦʣʝʚʳʝ ʢʣʝʪʢʠ. ʅʘ 

ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʧʦʜʩʯʠʪʳʚʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʤʘʨʢʝʨʦʚ ʨʝʛʨʝʩʩʘ ʩ ʚʳʨʘʞʝʥʥʳʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʚ ʤʠʢʨʦʧʨʝʧʘʨʘʪʝ (3+). ɺ ʮʝʣʦʤ, ʚ ʛʨʫʧʧʝ ʈʗ ʧʦʩʣʝ ʅɸʍʊ 

ʢʦʣʠʯʝʩʪʚʦ ʨʝʛʨʝʩʩʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʙʳʣʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʦʡ (p Ò 0.04). ʀʟ 9 ʠʩʩʣʝʜʫʝʤʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʪʦʣʴʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʧʫʭʦʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʘʩʩʦʮʠʠʨʦʚʘʣʦʩʴ ʩ ʦʙʱʝʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʞʠʟʥʠ (p = 0.006). ʋ ʙʦʣʴʥʳʭ ʈʗ ʩ ʧʦʣʥʳʤ ʦʪʩʫʪʩʪʚʠʝʤ 

ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʚ ʧʨʝʧʘʨʘʪʝ ʠʣʠ ʝʜʠʥʠʯʥʳʤʠ ʨʘʟʙʨʦʩʘʥʥʳʤʠ ʦʧʫʭʦʣʝʚʳʤʠ 

ʦʯʘʛʘʤʠ ʤʝʥʝʝ 5 ʤʤ ʧʨʦʪʷʞʸʥʥʦʩʪʴʶ ʦʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʙʳʣʘ 

ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʴʥʳʤʠ, ʫ ʢʦʪʦʨʳʭ ʨʘʟʤʝʨ ʨʝʟʠʜʫʘʣʴʥʦʡ ʦʧʫʭʦʣʠ 

ʧʨʝʚʳʰʘʣ 5 ʤʤ (45.6 ʧʨʦʪʠʚ 27.3 ʤʝʩ., ʨ = 0.02). ʇʨʠ ʵʪʦʤ ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ 

ʩʫʙʲʝʢʪʠʚʥʦ ʠʟʙʨʘʥʥʳʡ ʧʨʝʜʝʣ ʚ 5 ʤʤ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʸʥ ʠ ʪʨʝʙʫʝʪʩʷ 

ʜʘʣʴʥʝʡʰʝʝ ʧʨʦʩʧʝʢʪʠʚʥʦʝ ʠʟʫʯʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 

ʞʠʟʥʠ ʠ ʨʘʟʤʝʨʦʤ ʨʝʟʠʜʫʘʣʴʥʦʡ ʦʧʫʭʦʣʠ [179]. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʧʦʧʳʪʦʢ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʨʝʛʨʝʩʩ 

ʈʗ ʧʦʩʣʝ ʅɸʍʊ ʧʦʩʨʝʜʩʪʚʦʤ  ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʦʪʚʝʪʘ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚ ʩʝʙʷ ʚʢʣʶʯʘʪʴ ʧʦʜʩʯʸʪ ʚʠʜʠʤʳʭ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ, ʬʠʙʨʦʟʘ, 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʤʘʢʨʦʬʘʛʘʣʴʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʠ ʪ.ʜ. ʀʟ-ʟʘ ʨʘʟʣʠʯʠʡ 

ʚ ʤʝʪʦʜʠʢʘʭ ʠ ʩʫʙʲʝʢʪʠʚʠʟʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ ʨʘʟʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʧʦʜʩʯʸʪʘ [121, 122, 123, 

150]. Le et al., 2006, ʚ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʟʫʯʠʣʠ ʨʦʣʴ ʥʝʢʨʦʟʦʚ 

ʦʧʫʭʦʣʠ ʧʦʩʣʝ ʅɸʍʊ, ʚʳʷʚʣʝʥʥʳʭ ʥʘ ʤʦʤʝʥʪ ʮʠʪʦʨʝʜʫʢʪʠʚʥʦʡ ʦʧʝʨʘʮʠʠ. 
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ʆʧʪʠʤʘʣʴʥʘʷ ʮʠʪʦʨʝʜʫʢʮʠʷ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʭʠʨʫʨʛʦʤ ʫ 74% ʙʦʣʴʥʳʭ (ʢʨʠʪʝʨʠʡ 

ʦʧʪʠʤʘʣʴʥʦʩʪʠ: ʨʘʟʤʝʨ ʦʩʪʘʪʦʯʥʦʡ ʦʧʫʭʦʣʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 2 ʩʤ). ʉʪʘʥʜʘʨʪʥʦʝ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʘʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʛʠʩʪʦʪʠʧʘ ʦʧʫʭʦʣʠ, ʩʪʝʧʝʥʴ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ, ʚʳʨʘʞʝʥʥʦʩʪʴ ʥʝʢʨʦʟʦʚ ʚ ʦʙʨʘʟʮʘʭ: ʤʠʥʠʤʘʣʴʥʦʝ (ʤʝʥʝʝ 10%), 

ʫʤʝʨʝʥʥʦʝ (ʦʪ 10 ʜʦ 50%), ʚʳʨʘʞʝʥʥʦʝ (ʙʦʣʝʝ 50%). ʇʨʠʩʫʪʩʪʚʠʝ ʩʫʙʲʝʢʪʠʚʠʟʤʘ ʚ 

ʦʮʝʥʢʝ ʧʨʦʮʝʥʪʘ ʥʝʢʨʦʟʦʚ ʧʦʙʫʜʠʣʦ ʘʚʪʦʨʦʚ ʫʧʨʦʩʪʠʪʴ ʛʨʘʜʘʮʠʶ ʜʦ 2: 

ʦʪʩʫʪʩʪʚʠʝ/ʤʠʥʠʤʘʣʴʥʳʝ ʥʝʢʨʦʟʳ ʠ ʫʤʝʨʝʥʥʳʝ/ʚʳʨʘʞʝʥʥʳʝ ʥʝʢʨʦʟʳ.  

ʆʪʩʫʪʩʪʚʠʝ/ʤʠʥʠʤʘʣʴʥʳʝ ʥʝʢʨʦʟʳ ʦʧʫʭʦʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ 

ʘʩʩʦʮʠʠʨʦʚʘʣʠʩʴ ʩ ʚʨʝʤʝʥʝʤ ʧʝʨʚʦʛʦ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʩʣʝ 3 

ʮʠʢʣʦʚ ʅɸʍʊ (p = 0.048). ʋ ʧʘʮʠʝʥʪʦʢ ʩ ʨʘʟʤʝʨʦʤ ʨʝʟʠʜʫʘʣʴʥʦʡ ʦʧʫʭʦʣʠ 2 ʩʤ ʠ 

ʙʦʣʝʝ ʯʘʱʝ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʈʗ ʧʦʩʣʝ ʧʝʨʚʠʯʥʦʡ ʪʝʨʘʧʠʠ (p = 

0.005). ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʚʨʝʤʝʥʠ ʜʦ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʫ 

ʙʦʣʴʥʳʭ ʩ ʨʘʟʤʝʨʦʤ ʨʝʟʠʜʫʘʣʴʥʦʡ ʦʧʫʭʦʣʠ ʤʝʥʝʝ 1 ʩʤ ʠ ʨʘʟʤʝʨʦʤ ʦʪ 1 ʜʦ 2 ʩʤ 

ʚr ʷʚʣʝʥʦ ʥʝ ʙʳʣʦ [121]. ɺ ʘʥʘʣʦʛʠʯʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʅɸʍʊ, ʚʳʧʦʣʥʝʥʥʦʤ 

Muraji et al., 2013, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʙʦʣʴʥʳʭ ʈʗ ʩ ʨʝʟʠʜʫʘʣʴʥʦʡ ʦʧʫʭʦʣʴʶ 

ʨʘʟʤʝʨʦʤ Ó 1 ʩʤ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʦʙʝɦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ (p 

<0.001) [150].  

Le et al., 2007, ʠʟʫʯʠʣʠ ʚʟʘʠʤʦʩʚʷʟʴ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ (ʥʝʢʨʦʟʦʚ 

ʦʧʫʭʦʣʠ, ʬʠʙʨʦʟʘ, ʤʘʢʨʦʬʘʛʘʣʴʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ, ʦʧʫʭʦʣʴ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ 

ʚʦʩʧʘʣʝʥʠʷ), ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʈʗ ʧʦʩʣʝ ʅɸʍʊ, ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʳʞʠʚʘʝʤʦʩʪʠ. ɺ 

ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ 2 ʛʨʫʧʧ: ʩ ʧʦʣʥʳʤ 

ʦʪʩʫʪʩʪʚʠʝʤ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ ʠ ʦʪʚʝʪʦʤ ʣʶʙʦʡ ʩʪʝʧʝʥʠ 

ʚʳʨʘʞʝʥʥʦʩʪʠ; ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʙʦʣʴʥʳʭ ʩʦʩʪʘʚʠʣʘ 73.23 ʧʨʦʪʠʚ 38.88 

ʤʝʩ., ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨ = 0.014). ʇʨʠ ʵʪʦʤ ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʠʟʫʯʝʥʥʳʭ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʥʝ ʠʤʝʣʘ ʥʠʢʘʢʦʛʦ ʟʥʘʯʝʥʠʷ. ʉʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ 

ʢʘʞʜʦʛʦ ʤʘʨʢʝʨʘ ʠʟʤʝʨʷʣʘʩʴ ʧʦ ʰʢʘʣʝ ʦʪ 0 ʜʦ 2 (ʦʪʩʫʪʩʪʚʠʝ/ʤʠʥʠʤʘʣʴʥʘʷ ï ʤʝʥʝʝ 

25%, ʫʤʝʨʝʥʥʘʷ 25-75%, ʚʳʨʘʞʝʥʥʘʷ ʙʦʣʝʝ 75% ʦʪ ʦʙʱʝʡ ʠʩʩʣʝʜʫʝʤʦʡ ʧʣʦʱʘʜʠ 

ʦʙʨʘʟʮʘ ʦʙʱʘʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʦʮʝʥʢʘ ʦʪʚʝʪʘ ʦʧʫʭʦʣʠ ʥʘ ʣʝʯʝʥʠʝ ʦʧʨʝʜʝʣʷʣʘʩʴ 

ʩʫʤʤʦʡ ʚʩʝʭ 4 ʤʘʨʢʝʨʦʚ ʠ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 0 ʜʦ 8). ʉʫʱʝʩʪʚʝʥʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʘʷ 
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ʮʠʪʦʨʝʜʫʢʮʠʷ (ʦʩʪʘʪʦʯʥʘʷ ʦʧʫʭʦʣʴ ʤʝʥʝʝ 2 ʩʤ) ʜʦʩʪʠʛʥʫʪʘ ʣʠʰʴ ʫ 74% ʙʦʣʴʥʳʭ. 

[122].  

ɼʨʫʛʦʡ ʘʩʧʝʢʪ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʈʗ ʧʦʩʣʝ ʅɸʍʊ ï 

ʢʨʠʪʝʨʠʠ ʇʇʆ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʨʝʛʨʝʩʩʘ ʦʧʫʭʦʣʠ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ 

ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʪʝʨʘʧʠʠ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ, ʧʨʦʚʝʜʝʥʠʝ 

ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʪʝʨʘʧʠʠ, ʫʯʘʩʪʠʝ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʷʭ ʩ ʮʝʣʴʶ 

ʫʣʫʯʰʝʥʠʷ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʇʇʆ (ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʦʧʫʭʦʣʝʚʳʭ 

ʢʣʝʪʦʢ ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʛʦ ʦʙʨʘʟʮʘ ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ) ʷʚʣʷʝʪʩʷ ʩʫʨʨʦʛʘʪʥʳʤ 

ʤʘʨʢʝʨʦʤ ʥʘʠʣʫʯʰʝʡ ʦʙʱʝʡ ʚʳʞʠʚʘʝʤʦʩʪʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʪʚʝʪʘ ʈʄɾ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʇʇʆ ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ ʠ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ 

(ʜʦʩʪʠʛʘʝʪʩʷ ʫ 18-20% ʙʦʣʴʥʳʭ ʈʄɾ ʧʦʩʣʝ ʅɸʍʊ) ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʫʣʫʯʰʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ [51]. FDA ʦʧʫʙʣʠʢʦʚʘʣʘ ʟʘʷʚʣʝʥʠʝ ʦ ʛʦʪʦʚʥʦʩʪʠ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʜʣʷ 

ʫʩʢʦʨʝʥʠʷ ʫʪʚʝʨʞʜʝʥʠʷ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʇʇʆ ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ [202]. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʘʥʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ 

ʜʣʷ ʠʩʧʳʪʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʧʨʠ ʈʄɾ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʇʇʆ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʝʯʥʦʡ 

ʪʦʯʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʘʚʜʘʥʦ ʠ ʧʨʠ ʠʥʳʭ ʣʦʢʘʣʠʟʘʮʠʷʭ [169]. ʇʨʠ ʈʗ ʇʇʆ 

ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ, ʯʝʤ ʧʨʠ ʜʨʫʛʠʭ ʪʠʧʘʭ 

ʦʧʫʭʦʣʝʡ (6-12%). ʅʝʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʵʪʦʛʦ ʩʦʙʳʪʠʷ ʦʙʲʷʩʥʷʝʪ ʦʙʲʝʜʠʥʝʥʠʝ 

ʩʣʫʯʘʝʚ ʇʇʆ ʩ ʛʨʫʧʧʦʡ ʩʣʫʯʘʝʚ ʩ ʧʦʯʪʠ ʧʦʣʥʳʤ ʦʪʩʫʪʩʪʚʠʝʤ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ, 

ʦʙʱʠʡ ʨʘʟʤʝʨ ʩʢʦʧʣʝʥʠʡ ʢʦʪʦʨʳʭ ʥʝ ʧʨʝʚʳʰʘʝʪ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʣʠʤʝʪʨʦʚ (ʫ 

ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ ʦʪ 2 ʜʦ 5 ʤʤ).  

ʉʚʝʜʝʥʠʷ ʦ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʇʇʆ ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʈʗ ʧʦʩʣʝ ʅɸʍʊ ʧʨʦʪʠʚʦʨʝʯʠʚʳ. ɺ ʢʨʫʧʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ Petrillo et 

al., 2014, (n = 322 ʙʦʣʴʥʳʭ) ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʘʩʩʦʮʠʘʮʠʷ ʤʝʞʜʫ ʇʇʆ ʠ ʙʦʣʴʰʝʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʚʨʝʤʝʥʠ ʜʦ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʠ ʦʙʱʝʡ 

ʚʳʞʠʚʘʝʤʦʩʪʴʶ; ʚ ʪʦ ʞʝ ʚʨʝʤʷ, çʚʳʨʘʞʝʥʥʳʡè ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʦʪʚʝʪ ʥʝ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʘʥʘʣʦʛʠʯʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ. 

ʄʝʜʠʘʥʘ ʙʝʟʨʝʮʠʜʠʚʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʈʗ ʩ ʇʇʆ 

ʩʦʩʪʘʚʠʣʘ 36 ʤʝʩ., 16 ʤʝʩ. - ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʢ ʈʗ ʩ ʤʠʢʨʦʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ 
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ʨʝʛʨʝʩʩʦʤ, 13 ï ʩ ʤʘʢʨʦʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ (p = 0.001) ʨʝʛʨʝʩʩʦʤ; ʤʝʜʠʘʥʘ 

ʦʙʱʝʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʚ ʵʪʠʭ ʛʨʫʧʧʘʭ ʜʦʩʪʠʛʣʘ 72 ʤʝʩ., 38 ʤʝʩ., 29 ʤʝʩ., 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (p = 0.018) [165].  

ɽʩʪʝʩʪʚʝʥʥʦʝ ʪʝʯʝʥʠʝ ʈʗ ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ ʚʦʚʣʝʯʝʥʠʝʤ ʙʦʣʴʰʦʛʦ ʩʘʣʴʥʠʢʘ 

ʚ ʦʧʫʭʦʣʝʚʳʡ ʧʨʦʮʝʩʩ. ʇʦʣʥʘʷ ʛʠʙʝʣʴ ʦʧʫʭʦʣʝʚʳʭ ʤʘʩʩ ʚ ʙʦʣʴʰʦʤ ʩʘʣʴʥʠʢʝ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʅɸʍʊ ʧʨʠʚʦʜʠʪ ʢ ʧʦʥʠʞʝʥʠʶ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʠ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʩʪʘʜʠʨʦʚʘʥʠʠ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ. ʇʦʵʪʦʤʫ 

ʪʱʘʪʝʣʴʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʧʦʣʥʦʛʦ ʨʝʛʨʝʩʩʘ ʦʧʫʭʦʣʝʚʳʭ ʤʘʩʩ ʩʘʣʴʥʠʢʘ 

ʦʢʘʟʳʚʘʝʪʩʷ ʚʘʞʥʝʝ ʨʝʟʫʣʴʪʘʪʘ ʦʮʝʥʢʠ ʨʝʛʨʝʩʩʘ ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ. Ferron et al., 

2009, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʇʇʆ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʚ 

ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʦʙʨʘʟʮʝ ʧʝʨʠʪʦʥʝʫʤʘ ʚʩʪʨʝʯʘʝʪʩʷ ʫ 14% ʧʘʮʠʝʥʪʦʚ ʩʨʝʜʠ ʙʦʣʴʥʳʭ 

ʈʗ ʩ ʧʦʣʥʳʤ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʤ ʦʪʩʫʪʩʪʚʠʝʤ ʨʝʟʠʜʫʘʣʴʥʦʡ ʦʧʫʭʦʣʠ (ʦʮʝʥʠʚʘʣʩʷ 

ʭʠʨʫʨʛʦʤ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦ) ʠ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʙʝʩʩʦʙʳʪʠʡʥʦʡ ʚʳʞʠʚʘʝʤʦʩʪʴʶ. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʩʪʝʧʝʥʴʶ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ (ʬʠʙʨʦʟ, 

ʥʝʢʨʦʟ, ʤʠʪʦʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ) ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ 

ʫʩʪʘʥʦʚʣʝʥʦ ʥʝ ʙʳʣʦ [68]. Bohm et al., 2015, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʣʥʳʡ ʠʣʠ ʧʦʯʪʠ 

ʧʦʣʥʳʡ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʦʪʚʝʪ ʤʝʪʘʩʪʘʟʦʚ ʙʦʣʴʰʦʛʦ ʩʘʣʴʥʠʢʘ (CRS 3, 

chemotherapy response score) ʘʩʩʦʮʠʠʨʦʚʘʣʩʷ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ ʜʦ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ (18 ʧʨʦʪʠʚ 12 ʤʝʩ., p <0.001) ʠ ʩʥʠʞʝʥʠʝʤ ʨʠʩʢʘ 

ʨʘʟʚʠʪʠʷ ʧʣʘʪʠʥʦʨʝʟʠʩʪʝʥʪʥʦʛʦ ʨʝʮʠʜʠʚʘ (OR 0.08; p <0.001) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʤʝʥʝʝ ʭʠʤʠʦʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʦʧʫʭʦʣʷʤʠ ʩʦ ʩʪʝʧʝʥʴʶ ʨʝʛʨʝʩʩʘ CRS1-2 [32]. 

ʐʢʘʣʘ, ʧʨʝʜʣʦʞʝʥʥʘʷ Bohm, ʙʳʣʘ ʘʧʨʦʙʠʨʦʚʘʥʘ ʜʨʫʛʠʤʠ ʥʘʫʯʥʳʤʠ 

ʢʦʣʣʝʢʪʠʚʘʤʠ. ʇʦʣʫʯʝʥʳ ʧʨʠʝʤʣʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ 

ʦʧʨʝʜʝʣʝʥʠʷ CRS 3 (kappa Fleiss 0.656) ʥʝʟʘʚʠʩʠʤʳʤʠ ʧʘʪʦʣʦʛʘʤʠ. Lee et al., 2017, 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʙʦʣʴʥʳʭ ʈʗ ʩ CRS 1-2 ʚ ʩʘʣʴʥʠʢʝ ʚʨʝʤʷ ʜʦ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʢʦʨʦʯʝ, ʯʝʤ ʫ ʙʦʣʴʥʳʭ ʈʗ ʩ CRS 3: 15 ʧʨʦʪʠʚ 19 

ʤʝʩʷʮʝʚ, ʨ = 0.016. ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʭʠʨʫʨʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ 

ʩʯʠʪʘʣʘʩʴ ʦʧʪʠʤʘʣʴʥʦʡ ʚ ʩʣʫʯʘʝ ʧʦʣʥʦʛʦ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʦʧʫʭʦʣʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʫ 5.6% (n = 4) ʙʦʣʴʥʳʭ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʥʘʩʣʝʜʩʪʚʝʥʥʘʷ ʤʫʪʘʮʠʷ 

BRCA1, ʘ ʫ 1.4% (n = 1) - ʤʫʪʘʮʠʷ ʚ ʛʝʥʝ BRCA2 [125]. Coghlan et al., 2017, ʚ 
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ʠʩʩʣʝʜʦʚʘʥʠʠ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʜʠʟʘʡʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʠʣʠ ʩʭʦʜʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ. ɺʨʝʤʷ ʜʦ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʙʳʣʦ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ ʚ ʛʨʫʧʧʝ 

ʙʦʣʴʥʳʭ ʈʗ ʩ CRS3 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ CRS1-2: 26 ʧʨʦʪʠʚ 16 ʤʝʩ., ʨ = 0.032. 

ɸʩʩʦʮʠʘʮʠʡ ʤʝʞʜʫ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʨʝʩʩʘ ʦʧʫʭʦʣʠ ʠ 

ʦʙʱʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʞʠʟʥʠ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ (1/2 ʩʪʝʧʝʥʴ ʧʨʦʪʠʚ 3 

ʩʪʝʧʝʥʠ; ʨ = 0.291) [47].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʦʣʴ ʧʘʪʦʣʦʛʘ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʟʤʝʥʝʥʠʡ ʈʗ ʧʦʩʣʝ ʅɸʍʊ 

ʩʦʩʪʦʠʪ ʚ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʅɸʍʊ, ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʦʛʥʦʟʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʜʘʣʴʥʝʡʰʝʤ ʧʦʠʩʢʝ ʧʨʝʜʠʢʪʦʨʦʚ ʦʪʚʝʪʘ ʦʧʫʭʦʣʠ ʥʘ ʧʣʘʥʠʨʫʝʤʫʶ 

ʘʜʲʶʚʘʥʪʥʫʶ ʇʍʊ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʩʥʦʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʦʣʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʨʝʩʩʘ 

ʈʗ ʧʦʩʣʝ ʅɸʍʊ ʩʫʤʤʠʨʦʚʘʥʳ ʚ ʪʘʙʣ. 6. 

ʊʘʙʣʠʮʘ 6 

ʆʩʥʦʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʨʦʣʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʝʛʨʝʩʩʘ ʈʗ ʧʦʩʣʝ ʅɸʍʊ 

 
ʀʩʩʣʝ-

ʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪ ʂʨʠʪʝʨʠʠ 

ʦʧʪʠʤʘʣʴ

ʥʦʡ 

ʮʠʪʦʨʝʜʫ

ʢʮʠʠ 

ɼʦʣʷ 

ʦʧʫʭʦʣʝʡ ʩ 

ʩʝʨʦʟʥʳʤ 

ʛʠʩʪʦʪʠʧʦ

ʤ 

ʐʢʘʣʘ ʦʮʝʥʢʠ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʝʛʨʝʩʩʘ 

ʂʣʠʥʠʯʝʩʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ 

Sassen, 

2007 

ʗʠʯʥʠʢ 

(n = 84) 

ʄʝʥʝʝ 

1ʩʤ (n = 

100%) 

n = 74  

(88%) 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ 

ʰʢʘʣʘ = ʬʠʙʨʦʟ, 

ʥʝʢʨʦʟ, ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ 

ʠʥʬʠʣʴʪʨʘʮʠʷ, 

ʧʝʥʠʩʪʳʝ ʤʘʢʨʦʬʘʛʠ, 

ʧʩʘʤʤʦʤʥʳʝ ʪʝʣʴʮʘ, 

ʛʝʤʦʩʠʜʝʨʠʥ, 

ʛʠʛʘʥʪʩʢʠʝ ʢʣʝʪʢʠ 

ʠʥʦʨʦʜʥʳʭ ʪʝʣ, 

ʛʠʛʘʥʪʩʢʠʝ ʦʧʫʭʦʣʝʚʳʝ 

ʢʣʝʪʢʠ, ʪʠʧ ʦʧʫʭʦʣʝʚʦʡ 

ʠʥʬʠʣʴʪʨʘʮʠʠ (ʦʪ 0 ʜʦ 

3 ʙʘʣʣʦʚ) 

ʋ ʙʦʣʴʥʳʭ ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ ʠʣʠ 

ʨʝʟʠʜʫʘʣʴʥʦʡ 

ʦʧʫʭʦʣʴʶ ʤʝʥʝʝ 5 

ʤʤ ʤʝʜʠʘʥʘ 

ʦʙʱʝʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩ

ʪʠ ʚʳʰʝ, ʯʝʤ ʫ 

ʦʩʪʘʣʴʥʳʭ 

ʧʘʮʠʝʥʪʦʢ: 45.6 

ʧʨʦʪʠʚ 27.3 ʤʝʩ. 

(p = 0.02) 

Le,  

2006 

ʗʠʯʥʠʢ 

(n = 101) 

ʄʝʥʝʝ 

2ʩʤ (n = 

74%) 

n = 79  

(78.2%) 

ʅʝʢʨʦʟ ʆʪʩʫʪʩʪʚʠʝ 

ʘʩʩʦʮʠʘʮʠʠ 

ʤʝʞʜʫ ʩʪʝʧʝʥʴʶ 

ʥʝʢʨʦʟʘ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩ

ʪʴʶ ʞʠʟʥʠ 

ʙʦʣʴʥʳʭ  

Muraji, ʗʠʯʥʠʢ ʆʪʩʫʪʩʪʚn = 87  ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʋ ʙʦʣʴʥʳʭ ʩ 
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ʀʩʩʣʝ-

ʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪ ʂʨʠʪʝʨʠʠ 

ʦʧʪʠʤʘʣʴ

ʥʦʡ 

ʮʠʪʦʨʝʜʫ

ʢʮʠʠ 

ɼʦʣʷ 

ʦʧʫʭʦʣʝʡ ʩ 

ʩʝʨʦʟʥʳʤ 

ʛʠʩʪʦʪʠʧʦ

ʤ 

ʐʢʘʣʘ ʦʮʝʥʢʠ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʝʛʨʝʩʩʘ 

ʂʣʠʥʠʯʝʩʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ 

2013 ʠʣʠ 

ʤʝʪʘʩʪʘʟ

ʳ (n = 

124) 

ʠʝ 

ʨʝʟʠʜʫʘʣʴ

ʥʦʡ 

ʦʧʫʭʦʣʠ 

(n = 

49.2%) 

(70.2%) ʰʢʘʣʘ = ʩʪʝʧʝʥʴ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ 

ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ, 

ʥʝʢʨʦʟ, ʬʠʙʨʦʟ, 

ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ 

ʠʥʬʠʣʴʪʨʘʮʠʷ (ʦʪ 0 ʜʦ 

3 ʙʘʣʣʦʚ) 

ʠʥʜʝʢʩʦʤ 

ʨʝʛʨʝʩʩʘ 2ï3 

ʦʪʤʝʯʘʣʦʩʴ 

ʫʚʝʣʠʯʝʥʠʝ 

ʚʨʝʤʝʥʠ ʜʦ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ  

(p = 0.024) 

Le,  

2007 

ʗʠʯʥʠʢ 

(n = 62) 

ʄʝʥʝʝ 

2ʩʤ (n = 

74%) 

n = 49  

(79%) 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ 

ʰʢʘʣʘ = ʥʝʢʨʦʟ, 

ʬʠʙʨʦʟ, 

ʤʘʢʨʦʬʘʛʘʣʴʥʘʷ 

ʠʥʬʠʣʴʪʨʘʮʠʷ, 

ʦʧʫʭʦʣʴ-

ʠʥʜʫʮʠʨʦʚʘʥʥʘʷ 

ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ 

ʠʥʬʠʣʴʪʨʘʮʠʷ (ʦʪ 0 ʜʦ 

2 ʙʘʣʣʦʚ)   

ʆʙʱʘʷ 

ʚʳʞʠʚʘʝʤʦʩʪʴ: 1-

8 ʙʘʣʣʦʚ ʧʨʦʪʠʚ 0 

ʙʘʣʣʦʚ (73.23 

ʧʨʦʪʠʚ 38.88 

ʤʝʩʷʮʝʚ; p = 

0.014) 

Le,  

2007  

ʗʠʯʥʠʢ, 

ʧʝʨʠʪʦ-

ʥʝʫʤ (n 

= 66) 

ʄʝʥʝʝ 

1ʩʤ (n = 

55%) 

n = 58  

(87.8%) 

ʎʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʘʷ 

ʚʘʢʫʦʣʠʟʘʮʠʷ, 

ʧʝʥʠʩʪʳʝ ʤʘʢʨʦʬʘʛʠ, 

ʬʠʙʨʦʟ, ʛʠʛʘʥʪʩʢʠʝ 

ʢʣʝʪʢʠ ʠʥʦʨʦʜʥʳʭ ʪʝʣ 

(ʦʪ 0 ʜʦ 3 ʙʘʣʣʦʚ) 

ʄʝʜʠʘʥʘ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʫ 

ʙʦʣʴʥʳʭ ʩ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ 

ʨʝʛʨʝʩʩʦʤ 

ʦʧʫʭʦʣʠ ʚ 

ʩʘʣʴʥʠʢʝ 

ʩʦʩʪʘʚʠʣʘ 84.5 

ʤʝʩ. ʧʨʦʪʠʚ 31.2 

ʤʝʩ. ʫ ʙʦʣʴʥʳʭ ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ 

ʦʪʚʝʪʘ,  

p = 0.005 

Petrillo, 

2014 

ʗʠʯʥʠʢ 

(n = 322) 

ʅʝʪ 

ʜʘʥʥʳʭ 

n = 264 

(82%) 

ʇʇʆ = ʦʪʩʫʪʩʪʚʠʝ 

ʦʧʫʭʦʣʠ ʚʦ ʚʩʝʭ 

ʦʙʨʘʟʮʘʭ   

ʤʠʢʨʦʇʆ = 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ 

ʦʯʘʛʠ Ò3 ʤʤ.  

ʤʘʢʨʦʇʆ = 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠ 

ʚʠʜʠʤʘʷ ʦʧʫʭʦʣʴ 

ʄʝʜʠʘʥʘ 

ʙʝʟʨʝʜʠʚʥʦʡ 

ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʩʦʩʪʘʚʠʣʘ 36 ʤʝʩ. 

ʚ ʇʇʆ, 16 ʚ 

ʤʠʢʨʦʇʆ, ʠ 13 ʚ 

ʤʘʢʨʦʇʆ (P = 

0.001). ʄʝʜʠʘʥʘ 

ʦʙʱʝʡ 

ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʩʦʩʪʘʚʠʣʘ 72 ʤʝʩ. 

ʚ ʇʇʆ, 38 ʚ 

ʤʠʢʨʦʇʆ, 29 ʚ 

ʤʘʢʨʦʇʆ (P = 

0.018). 
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ʀʩʩʣʝ-

ʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪ ʂʨʠʪʝʨʠʠ 

ʦʧʪʠʤʘʣʴ

ʥʦʡ 

ʮʠʪʦʨʝʜʫ

ʢʮʠʠ 

ɼʦʣʷ 

ʦʧʫʭʦʣʝʡ ʩ 

ʩʝʨʦʟʥʳʤ 

ʛʠʩʪʦʪʠʧʦ

ʤ 

ʐʢʘʣʘ ʦʮʝʥʢʠ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʝʛʨʝʩʩʘ 

ʂʣʠʥʠʯʝʩʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ 

Ferron, 

2009 

ʗʠʯʥʠʢ 

(n = 58) 

ʇʦʣʥʘʷ 

ʤʘʢʨʦʩʢʦ

ʧʠʯʝʩʢʘʷ 

ʨʝʟʝʢʮʠʷ 

(100%) 

n = 42  

(72%) 

ɻʨʫʧʧʘ 1: ʦʪʩʫʪʩʪʚʠʝ 

ʦʧʫʭʦʣʠ ʚʦ ʚʩʝʭ 

ʦʙʨʘʟʮʘʭ (ʷʠʯʥʠʢ, 

ʙʨʶʰʠʥʘ)    

ɻʨʫʧʧʘ 2: ʦʩʪʘʪʦʯʥʘʷ 

ʦʧʫʭʦʣʴ ʩ ʷʚʥʳʤʠ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ  

ɻʨʫʧʧʘ 3: ʥʘʣʠʯʠʝ ʢʘʢ 

ʤʠʥʠʤʫʤ 1 ʦʯʘʛʘ 

ʦʧʫʭʦʣʠ ʙʝʟ ʧʨʠʟʥʘʢʦʚ 

ʨʝʛʨʝʩʩʘ 

3 ʣʝʪʥʷʷ 

ʙʝʩʩʦʙʳʪʠʡʥʘʷ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʚ 

ʛʨʫʧʧʘʭ 

1, 2 ʠ 3: 63%, 12% 

ʠ 19% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ  

(p = 0.02) 

Bohm, 

2015 

ʗʠʯʥʠʢ,

ʤʘʪʦʯʥʘ

ʷ ʪʨʫʙʘ, 

ʧʝʨʠʪʦ-

ʥʝʫʤ  

(n = 71) 

ʇʦʣʥʘʷ 

ʤʘʢʨʦʩʢʦ

ʧʠʯʝʩʢʘʷ 

ʨʝʟʝʢʮʠʷ 

(48%) 

n = 71  

(100%) 

ɻʨʫʧʧʘ 1: ʦʪʩʫʪʩʪʚʠʝ 

ʠʣʠ ʤʠʥʠʤʘʣʴʥʳʡ 

ʦʧʫʭʦʣʝʚʳʡ ʦʪʚʝʪ. 

ɻʨʫʧʧʘ 2: ʟʘʤʝʪʥʳʡ 

ʦʧʫʭʦʣʝʚʳʡ ʦʪʚʝʪ 

ʩʨʝʜʠ ʚʠʜʠʤʦʡ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʡ 

ʦʧʫʭʦʣʠ. 

ɻʨʫʧʧʘ 3: ʧʦʣʥʳʡ ʠʣʠ 

ʧʦʯʪʠ ʧʦʣʥʳʡ ʦʪʚʝʪ 

ʦʧʫʭʦʣʠ (ʨʝʟʠʜʫʘʣʴʥʘʷ 

ʦʧʫʭʦʣʴ ʜʦ 2 ʤʤ 

ʤʘʢʩʠʤʫʤ) 

ʋ ʙʦʣʴʥʳʭ ʩ 

ʨʝʛʨʝʩʩʦʤ 

ʦʧʫʭʦʣʠ ʚ 

ʩʘʣʴʥʠʢʝ 1+2 

ʛʨʫʧʧʳ 

ʙʝʟʨʝʮʠʜʠʚʥʘʷ 

ʚʳʞʠʚʘʝʤʦʩʪʴ 

ʤʝʥʴʰʝ, ʯʝʤ ʫ 

ʙʦʣʴʥʳʭ ʩ 

ʨʝʛʨʝʩʩʦʤ 3 

ʛʨʫʧʧʳ: 12 ʧʨʦʪʠʚ 

18 ʤʝʩ.; p <0.001 

Coghlan

, 2017 

ʗʠʯʥʠʢ,

ʤʘʪʦʯ-

ʥʘʷ 

ʪʨʫʙʘ, 

ʧʝʨʠʪʦʥ

ʝʫʤ (n =  

71)  

ʇʦʣʥʘʷ 

ʤʘʢʨʦʩʢʦ

ʧʠʯʝʩʢʘʷ 

ʨʝʟʝʢʮʠʷ 

(54.9%) 

n = 71  

(100%) 

ʐʢʘʣʘ ʧʦ Bohm et al., 

2015 

ʋ ʙʦʣʴʥʳʭ ʩ 

ʨʝʛʨʝʩʩʦʤ 

ʦʧʫʭʦʣʠ ʚ 

ʩʘʣʴʥʠʢʝ 1 

ʛʨʫʧʧʳ ʤʝʜʠʘʥʘ 

ʙʝʟʨʝʮʠʜʠʚʥʦʡ 

ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʤʝʥʴʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 3 

ʛʨʫʧʧʦʡ (median 

survival, 11 ʧʨʦʪʠʚ 

26 ʤʝʩ.), p = 0.004 
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ɻʣʘʚʘ 2. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀʩʩʣʝʜʫʝʤʘʷ ʛʨʫʧʧʘ ʧʘʮʠʝʥʪʦʢ ʨʘʢʦʤ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ 

ʧʘʮʠʝʥʪʦʢ, ʧʨʦʭʦʜʠʚʰʠʭ ʣʝʯʝʥʠʝ ʚ ʅʄʀʎ ʦʥʢʦʣʦʛʠʠ ʠʤ. ʅ.ʅ. ʇʝʪʨʦʚʘ ʩ 2000 ʧʦ 

2010 ʛʦʜ. ʀʟ 7028 ʞʝʥʱʠʥ, ʧʨʦʭʦʜʠʚʰʠʭ ʣʝʯʝʥʠʝ ʚ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ, 1688 

ʧʦʣʫʯʘʣʠ ʥʝʦʘʜʲʶʚʘʥʪʥʫʶ ʪʝʨʘʧʠʶ. ʉʭʝʤʳ ʧʨʦʚʝʜʸʥʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʪʝʨʘʧʠʠ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 7. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʰʘʥʩʦʚ ʦʙʥʘʨʫʞʝʥʠʷ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ 

ʤʫʪʘʮʠʡ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʘʣʠʩʴ ʙʦʣʴʥʳʝ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 50 ʣʝʪ. 788 ʙʦʣʴʥʳʭ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤ ʢʨʠʪʝʨʠʷʤ, ʠ ʫ 462 ʠʟ ʥʠʭ ʤʘʪʝʨʠʘʣ 

ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ (ʧʘʨʘʬʠʥʦʚʳʝ ʙʣʦʢʠ) ʙʳʣ ʜʦʩʪʫʧʝʥ ʚ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʤ 

ʘʨʭʠʚʝ ʌɻɹʋ çʅʄʀʎ ʦʥʢʦʣʦʛʠʠ ʠʤ. ʅ.ʅ. ʇʝʪʨʦʚʘè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ (ʩʭʝʤʘ 1).  

 

ʊʘʙʣʠʮʘ 7 

ʈʝʞʠʤʳ ʥʝʦʘʜʲʶʚʘʥʪʥʦʡ ʭʠʤʠʦʪʝʨʘʧʠʠ ʈʄɾ 

ʉʭʝʤʘ ʍʊ ʆʧʠʩʘʥʠʝ ʨʝʞʠʤʘ 

1 2 

FAC 5-ʬʪʦʨʫʨʘʮʠʣ 500 ʤʛ/ʤ2 ʚ\ʚ., ʚ ʜʝʥʴ 1  

ɼʦʢʩʦʨʫʙʠʮʠʥ 50 ʤʛ/ʤ2 ʚ\ʚ., ʚ ʜʝʥʴ 1 

ʎʠʢʣʦʬʦʩʬʘʤʠʜ 500 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1; 1 ʨʘʟ ʚ 21 ʜʝʥʴ 

FEC 5-ʬʪʦʨʫʨʘʮʠʣ 500 ʤʛ/ʤ2 ʚ\ʚ., ʚ ʜʝʥʴ 1  

ʕʧʠʨʫʙʠʮʠʥ 100 ʤʛ/ʤ2 ʚ\ʚ., ʚ ʜʝʥʴ 1 

ʎʠʢʣʦʬʦʩʬʘʤʠʜ 500 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1; 1 ʨʘʟ ʚ 21 ʜʝʥʴ 

AC ɼʦʢʩʦʨʫʙʠʮʠʥ 60 ʤʛ/ʤ2 ʚ\ʚ., ʚ ʜʝʥʴ 1 

ʎʠʢʣʦʬʦʩʬʘʤʠʜ 600 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1; 1 ʨʘʟ ʚ 21 ʜʝʥʴ 

EC ʕʧʠʨʫʙʠʮʠʥ 75 ʤʛ/ʤ2 ʚ\ʚ., ʚ ʜʝʥʴ 1 

ʎʠʢʣʦʬʦʩʬʘʤʠʜ 600 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1; 1 ʨʘʟ ʚ 21 ʜʝʥʴ 
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CAMF ʎʠʢʣʦʬʦʩʬʘʤʠʜ 600 ʤʛ/ʤ2 ʚ/ʚ ʚ ʜʝʥʴ 1, 8   

ʄʝʪʦʪʨʝʢʩʘʪ 40 ʤʛ/ʤ2 ʚ/ʚ., ʜʝʥʴ 1, 8   

ɼʦʢʩʦʨʫʙʠʮʠʥ 50 ʤʛ/ʤ2 ʚ\ʚ., ʚ ʜʝʥʴ 1 

5-ʬʪʦʨʫʨʘʮʠʣ 500 ʤʛ/ʤ2 ʚ\ʚ., ʚ ʜʝʥʴ 1; 1 ʨʘʟ ʚ 28 ʜʥʝʡ 

TAC ɼʦʢʩʦʨʫʙʠʮʠʥ 50 ʤʛ/ʤ2 ʚ\ʚ., ʚ ʜʝʥʴ 1 

ʎʠʢʣʦʬʦʩʬʘʤʠʜ 500 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1 

ɼʦʮʝʪʘʢʩʝʣ 75 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1; 1 ʨʘʟ ʚ 21 ʜʝʥʴ 

 

TEC ʕʧʠʨʫʙʠʮʠʥ 75 ʤʛ/ʤ2 ʚ\ʚ., ʚ ʜʝʥʴ 1 

ʎʠʢʣʦʬʦʩʬʘʤʠʜ 500 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1 

ɼʦʮʝʪʘʢʩʝʣ 75 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1; 1 ʨʘʟ ʚ 21 ʜʝʥʴ 

ET ʕʧʠʨʫʙʠʮʠʥ 100 ʤʛ/ʤ2 ʚ\ʚ., ʚ ʜʝʥʴ 1 

ɼʦʮʝʪʘʢʩʝʣ 75 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1; 1 ʨʘʟ ʚ 21 ʜʝʥʴ 

AT ɼʦʢʩʦʨʫʙʠʮʠʥ 50 ʤʛ/ʤ2 ʚ\ʚ., ʚ ʜʝʥʴ 1 

ɼʦʮʝʪʘʢʩʝʣ 75 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1; 1 ʨʘʟ ʚ 21 ʜʝʥʴ ʠʣʠ 

ɼʦʢʩʦʨʫʙʠʮʠʥ 50 ʤʛ/ʤ2 ʚ\ʚ., ʚ ʜʝʥʴ 1 

ʇʘʢʣʠʪʘʢʩʝʣ 175 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1; 1 ʨʘʟ ʚ 21 ʜʝʥʴ  

TC ʎʠʢʣʦʬʦʩʬʘʤʠʜ 600 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1 

ɼʦʮʝʪʘʢʩʝʣ 75 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1; 1 ʨʘʟ ʚ 21 ʜʝʥʴ 

ɺʠʝʦʨʝʣʴʙʠʥ 

+ AC 

ɺʠʥʦʨʝʣʴʙʠʥ 25 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1.8 

ɼʦʢʩʦʨʫʙʠʮʠʥ 50 ʤʛ/ʤ2 ʚ\ʚ., ʚ ʜʝʥʴ 1 

ʎʠʢʣʦʬʦʩʬʘʤʠʜ 500 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1 

1 ʨʘʟ ʚ 21 ʜʝʥʴ 

ɺʠʥʦʨʝʣʴʙʠ

ʥ + 

ʧʘʢʣʠʪʘʢʩʝʣ 

ɺʠʥʦʨʝʣʴʙʠʥ 30 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1.8 

ʇʘʢʣʠʪʘʢʩʝʣ 175 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1; 1 ʨʘʟ ʚ 21 ʜʝʥʴ  

ɺʠʥʦʨʝʣʴʙʠɺʠʥʦʨʝʣʴʙʠʥ 25 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1.8 



68 

 

ʉʭʝʤʘ ʍʊ ʆʧʠʩʘʥʠʝ ʨʝʞʠʤʘ 

ʥ + TC ʎʠʢʣʦʬʦʩʬʘʤʠʜ 500 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1 

ɼʦʮʝʪʘʢʩʝʣ 75 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1; 1 ʨʘʟ ʚ 28 ʜʥʝʡ 

TCbP ʂʘʨʙʦʧʣʘʪʠʥ AUC 6 ʚ/ʚ., ʚ ʜʝʥʴ 1    

 ʇʘʢʣʠʪʘʢʩʝʣ 175 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1; 1 ʨʘʟ ʚ 21 ʜʝʥʴ 

ʇʘʢʣʠʪʘʢʩʝʣ ʇʘʢʣʠʪʘʢʩʝʣ 175 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1; 1 ʨʘʟ ʚ 21 ʜʝʥʴ ʠʣʠ 

ʇʘʢʣʠʪʘʢʩʝʣ 80 ʤʛ/ʤ2 ʚ ʜʝʥʴ1, ʝʞʝʥʝʜʝʣʴʥʦ 

ɼʦʮʝʪʘʢʩʝʣ ɼʦʮʝʪʘʢʩʝʣ 100 ʤʛ/ʤ2 ʚ/ʚ., ʜʝʥʴ1; 1 ʨʘʟ ʚ 21 ʜʝʥʴ 

CMF ʎʠʢʣʦʬʦʩʬʘʤʠʜ 600 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1, 8  

ʄʝʪʦʪʨʝʢʩʘʪ 40 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1, 8 

5-ʬʪʦʨʫʨʘʮʠʣ 600 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1, 8; 1 ʨʘʟ ʚ 28 ʜʥʝʡ 

ɺʠʥʦʨʝʣʴʙʠ

ʥ + 

ʢʘʧʝʮʠʪʘʙʠʥ 

ʂʘʧʝʮʠʪʘʙʠʥ 1000 ʤʛ/ʤ2 ʧʝʨʦʨʘʣʴʥʦ, ʜʚʘʞʜʳ ʚ ʜʝʥʴ, ʜʝʥʴ 1-14 

ɺʠʥʦʨʝʣʴʙʠʥ 25 ʤʛ/ʤ2 ʚ/ʚ., ʜʝʥʴ 1, 8; 1 ʨʘʟ ʚ 21 ʜʝʥʴ 

ɺʠʥʦʨʝʣʴʙʠ

ʥ + 5-

ʬʪʦʨʫʨʘʮʠʣ 

ʌʪʦʨʫʨʘʮʠʣ 500 ʤʛ/ʤ2 ʚ/ʚ., ʜʝʥʴ1 

ɺʠʥʦʨʝʣʴʙʠʥ 25 ʤʛ/ʤ2 ʚ/ʚ., ʜʝʥʴ 1, 8; 1 ʨʘʟ ʚ 21 ʜʝʥʴ 

ʂʘʧʝʮʠʪʘʙʠʥ ʂʘʧʝʮʠʪʘʙʠʥ 1250 ʤʛ/ʤ2 ʧʝʨʦʨʘʣʴʥʦ, ʜʚʘʞʜʳ ʚ ʜʝʥʴ, ʜʝʥʴ 1ï14 
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ʉʭʝʤʘ 1 

ɼʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʥʳʭ ʨʘʢʦʤ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ

 

ʀʩʩʣʝʜʫʝʤʘʷ ʛʨʫʧʧʘ ʙʦʣʴʥʳʭ ʨʘʢʦʤ ʷʠʯʥʠʢʘ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ 

ʧʘʮʠʝʥʪʦʢ, ʧʨʦʭʦʜʠʚʰʠʭ ʣʝʯʝʥʠʝ ʚ ʅʄʀʎ ʦʥʢʦʣʦʛʠʠ ʠʤ. ʅ.ʅ. ʇʝʪʨʦʚʘ ʩ 2000 ʧʦ 

2013 ʛʦʜ. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ: ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠ 

ʧʦʜʪʚʝʨʞʜʸʥʥʳʡ ʨʘʢ ʷʠʯʥʠʢʘ, ʧʨʦʚʝʜʝʥʠʝ ʥʝʦʘʜʲʶʚʘʥʪʥʦʡ ʧʣʘʪʠʥʦʩʦʜʝʨʞʘʱʝʡ 

ʭʠʤʠʦʪʝʨʘʧʠʠ, ʧʘʥʛʠʩʪʝʨʵʢʪʦʤʠʠ (ʪʘʙʣ. 8). ʀʟ 680 ʧʘʮʠʝʥʪʦʢ, ʧʨʦʭʦʜʠʚʰʠʭ 

ʣʝʯʝʥʠʝ ʚ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ, 308 ʧʦʣʫʯʘʣʠ ʥʝʦʘʜʲʶʚʘʥʪʥʫʶ ʪʝʨʘʧʠʶ. ʋ 158 
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ʙʦʣʴʥʳʭ ʤʘʪʝʨʠʘʣ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ (ʧʘʨʘʬʠʥʦʚʳʝ ʙʣʦʢʠ) ʙʳʣ ʜʦʩʪʫʧʝʥ ʚ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʤ ʘʨʭʠʚʝ ʌɻɹʋ çʅʄʀʎ ʦʥʢʦʣʦʛʠʠ ʠʤ. ʅ.ʅ. ʇʝʪʨʦʚʘè 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ. 

ɺʩʝʤ ʙʦʣʴʥʳʤ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʭʠʨʫʨʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ - ʩʨʝʜʠʥʥʘʷ 

ʣʘʧʘʨʦʪʦʤʠʷ, ʚʢʣʶʯʘʶʱʘ,̫ ʢʘʢ ʤʠʥʠʤʫʤ, ʛʠʩʪʝʨʵʢʪʦʤʠʶ ʠ 

ʩʘʣʴʧʠʥʛʦʦʦʬʦʨʵʢʪʦʤʠʶ. ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʜʠʘʛʥʦʟʘ ʚʳʧʦʣʥʝʥʦ 

ʚ ʢʘʞʜʦʤ ʩʣʫʯʘʝ ʜʚʫʤʷ ʧʘʪʦʣʦʛʘʤʠ. ʍʠʨʫʨʛʠʯʝʩʢʫʶ ʩʪʘʜʠʶ ʦʧʨʝʜʝʣʷʣʠ ʧʦ FIGO 

(International Federation of Gynecology and Obstetrics) ʧʦʩʣʝ ʘʥʘʣʠʟʘ ʘʥʘʤʥʝʟʘ, 

ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʦʧʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʜʚʫʤʷ ʥʝʟʘʚʠʩʠʤʳʤʠ 

ʥʘʙʣʶʜʘʪʝʣʷʤʠ. ʆʙʨʘʟʮʳ ʪʢʘʥʝʡ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʬʦʨʤʘʣʠʥʝ, ʦʢʨʘʰʝʥʳ 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʦʮʝʜʫʨʦʡ. ʆʮʝʥʢʘ 

ʨʝʟʠʜʫʘʣʴʥʦʡ ʦʧʫʭʦʣʠ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʢʨʠʪʝʨʠʷʤ Bºhm et al., 2015. ʇʨʠ 

ʥʝʩʦʚʧʘʜʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʢʠ ʨʝʟʠʜʫʘʣʴʥʦʡ ʦʧʫʭʦʣʠ ʜʚʫʤʷ 

ʧʘʪʦʤʦʨʬʦʣʘʛʘʤʠ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʦʛʣʘʩʠʷ ʧʨʦʚʦʜʠʣʦʩʴ ʩʦʚʤʝʩʪʥʦʝ ʦʙʩʫʞʜʝʥʠʝ 

ʩʧʦʨʥʳʭ ʩʠʪʫʘʮʠʡ. ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʩʪʘʥʜʘʨʪʥʦʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʥʝ ʚʳʷʚʣʷʣʦ ʨʝʟʠʜʫʘʣʴʥʫʶ ʦʧʫʭʦʣʴ, ʧʨʦʚʦʜʠʣʦʩʴ ʪʦʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʤʘʢʨʦʧʨʝʧʘʨʘʪʘ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ çʚʩʣʝʧʫʶè, ʙʝʟ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʣʠʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ (ʛʨʫʧʧʘ ʢʦʥʪʨʦʣʷ ʠʣʠ ʠʩʩʣʝʜʫʝʤʘʷ ʛʨʫʧʧʘ) 

(ʩʭʝʤʘ 2).  
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ʉʭʝʤʘ 2 

ɼʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʥʳʭ ʨʘʢʦʤ ʷʠʯʥʠʢʘ 
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ʊʘʙʣʠʮʘ 8 

ʈʝʞʠʤʳ ʥʝʦʘʜʲʶʚʘʥʪʥʦʡ ʭʠʤʠʦʪʝʨʘʧʠʠ ʈʗ 

ʉʭʝʤʘ ʍʊ ʆʧʠʩʘʥʠʝ ʨʝʞʠʤʘ 

CP ʎʠʢʣʦʬʦʩʬʘʤʠʜ 1000 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1; 1 ʨʘʟ ʚ 21 ʜʝʥʴ  

ʎʠʩʧʣʘʪʠʥ 50 ʤʛ/ʤ2 ʚ\ʚ., ʚ ʜʝʥʴ 1 

CAP ʎʠʢʣʦʬʦʩʬʘʤʠʜ 500 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1; 1 ʨʘʟ ʚ 21 ʜʝʥʴ  

ɼʦʢʩʦʨʫʙʠʮʠʥ 60 ʤʛ/ʤ2 ʚ\ʚ., ʚ ʜʝʥʴ 1 

ʎʠʩʧʣʘʪʠʥ 50 ʤʛ/ʤ2 ʚ\ʚ., ʚ ʜʝʥʴ 1 

TCbP ʂʘʨʙʦʧʣʘʪʠʥ AUC 6 ʚ/ʚ., ʚ ʜʝʥʴ 1    

 ʇʘʢʣʠʪʘʢʩʝʣ 175 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1; 1 ʨʘʟ ʚ 21 ʜʝʥʴ 

CMF ʎʠʢʣʦʬʦʩʬʘʤʠʜ 1000 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1, 8  

ʄʝʪʦʪʨʝʢʩʘʪ 60 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1, 8 

5-ʬʪʦʨʫʨʘʮʠʣ 10 ʤʛ/ʤ2 ʚ/ʚ., ʚ ʜʝʥʴ 1, 8; 1 ʨʘʟ ʚ 28 ʜʥʝʡ 

ʈ ʎʠʩʧʣʘʪʠʥ 100 ʤʛ/ʤ2 ʚ\ʚ., ʚ ʜʝʥʴ 1 

 

ʀʩʩʣʝʜʫʝʤʘʷ ʛʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʢʦʤ ʞʝʣʫʜʢʘ 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʘʨʭʠʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ ʠ 

ʘʤʙʫʣʘʪʦʨʥʳʭ ʢʘʨʪ) ʌɻɹʋ çʅʄʀʎ ʦʥʢʦʣʦʛʠʠ ʠʤ. ʅ.ʅ. ʇʝʪʨʦʚʘè ʄʠʥʟʜʨʘʚʘ 

ʈʦʩʩʠʠ ʟʘ ʧʝʨʠʦʜ ʩ 1999 ʧʦ 2010 ʛʛ. ʅʘʡʜʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ 251 ʙʦʣʴʥʳʭ, 

ʧʦʣʫʯʘʚʰʠʭ ʧʝʨʚʫʶ ʣʠʥʠʶ ʭʠʤʠʦʪʝʨʘʧʠʠ ʧʦ ʧʦʚʦʜʫ ʨʘʢʘ ʞʝʣʫʜʢʘ IV ʩʪʘʜʠʠ ʚ 

ʩʪʘʮʠʦʥʘʨʝ ʟʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ.  

ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʜʠʘʛʥʦʟʘ. 

ʀʩʩʣʝʜʦʚʘʥʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʦʧʝʨʘʮʠʠ, 

ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʡ ʙʠʦʧʩʠʠ ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ ʠʣʠ ʪʨʝʧʘʥʙʠʦʧʩʠʠ ʤʝʪʘʩʪʘʟʦʚ ʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʠ ʧʝʯʝʥʠ.  
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ɸʥʘʣʠʟ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʤʫʪʘʮʠʡ BRCA1 ʧʨʦʚʦʜʠʣcʷ ʩʨʝʜʠ ʙʦʣʴʥʳʭ, 

ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ ʭʠʤʠʦʪʝʨʘʧʠʶ ʩʪʘʥʜʘʨʪʥʳʤʠ ʨʝʞʠʤʘʤʠ ï ʜʫʙʣʝʪʘʤʠ 

ʧʨʝʧʘʨʘʪʦʚ ʧʣʘʪʠʥʳ ʠ ʬʪʦʨʧʠʨʠʤʠʜʠʥʦʚ ʠ ʪʨʠʧʣʝʪʘʤʠ ʩ ʚʢʣʶʯʝʥʠʝʤ 

ʘʥʪʨʘʮʠʢʣʠʥʦʚ. ɺ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʤ ʘʨʭʠʚʝ ʌɻɹʋ çʅʄʀʎ ʦʥʢʦʣʦʛʠʠ ʠʤ. 

ʅ.ʅ. ʇʝʪʨʦʚʘè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʦʙʨʘʟʮʳ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ (ʧʘʨʘʬʠʥʦʚʳʝ 

ʙʣʦʢʠ) ʙʳʣʠ ʜʦʩʪʫʧʥʳ ʦʪ 65 ʪʘʢʠʭ ʙʦʣʴʥʳʭ (ʩʭʝʤʘ 3).  

Cʭʝʤʘ 3 

ɼʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʥʳʭ ʨʘʢʦʤ ʞʝʣʫʜʢʘ 

 

 

 ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʢʚʘʜʨʘʥʪʦʚ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʪʦʯʥʦ 

ʦʨʠʝʥʪʠʨʦʚʘʣʠ ʤʘʢʨʦʧʨʝʧʘʨʘʪ. ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʙʣʦʢʝ ʪʢʘʥʝʡ ʘʢʩʠʣʣʷʨʥʦʡ 

ʢʣʝʪʯʘʪʢʠ, ʦʧʠʩʘʥʠʷ ʭʠʨʫʨʛʦʤ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʧʫʭʦʣʠ, ʦʜʥʦʩʪʦʨʦʥʥʝʡ 

ʦʨʠʝʥʪʘʮʠʠ ʞʝʣʝʟʳ ʵʪʘ ʧʨʦʮʝʜʫʨʘ ʥʝ ʚʳʟʳʚʘʣʘ ʩʣʦʞʥʦʩʪʝʡ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ 

ʦʙʨʘʟʝʮ ʙʳʣ ʧʨʘʚʠʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥ, ʚ ʫʛʦʣ ʚʝʨʭʥʝʛʦ ʚʥʝʰʥʝʛʦ ʢʚʘʜʨʘʥʪʘ 

ʚʢʘʣʳʚʘʣʘʩʴ ʤʘʨʢʝʨʥʘʷ ʤʝʪʢʘ, ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʙʳʩʪʨʦ ʦʧʨʝʜʝʣʷʪʴ ʪʦʧʦʛʨʘʬʠʶ 

ʦʙʨʘʟʮʘ ʧʨʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʧʦʚʪʦʨʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. ʇʨʦʠʟʚʦʜʠʣʦʩʴ ʠʟʤʝʨʝʥʠʝ 

ʤʘʢʨʦʧʨʝʧʘʨʘʪʘ ʚ 3 ʠʟʤʝʨʝʥʠʷʭ. ʆʧʠʩʳʚʘʣʘʩʴ ʢʦʞʘ, ʩʦʩʦʢ ʠ ʤʝʩʪʘ ʧʦʚʨʝʞʜʝʥʠʷ 

ʢʦʞʠ ʦʪ ʙʠʦʧʩʠʡ (ʧʨʠ ʥʘʣʠʯʠʠ). çʍʚʦʩʪè ʘʢʩʠʣʣʷʨʥʦʡ ʢʣʝʪʯʘʪʢʠ ʙʳʣ ʦʪʩʝʯʸʥ ʜʣʷ 
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ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʩʤʦʪʨʘ. ɿʘʪʝʤ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʘʧʴʧʘʮʠʷ ʦʙʨʘʟʮʘ ʩ ʚʳʷʚʣʝʥʠʝʤ 

ʚʩʝʭ ʫʧʣʦʪʥʝʥʠʡ ʣʶʙʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʆʩʤʘʪʨʠʚʘʣʠʩʴ ʠ ʨʘʩʩʝʢʘʣʠʩʴ ʛʣʫʙʦʢʠʝ 

ʦʪʜʝʣʳ ʤʘʢʨʦʧʨʝʧʘʨʘʪʘ ʜʣʷ ʦʮʝʥʢʠ ʬʨʘʛʤʝʥʪʦʚ ʩʢʝʣʝʪʥʦʡ ʤʳʰʮʳ. ɿʘʪʝʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʩʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʢʦʞʠ ʠ ʭʚʦʩʪʘ ʘʢʩʠʣʣʷʨʥʦʡ 

ʢʣʝʪʯʘʪʢʠ, ʦʢʨʘʰʠʚʘʣʠʩʴ ʤʘʨʢʝʨʥʦʡ ʢʨʘʩʢʦʡ. ʇʦʩʣʝ ʯʝʛʦ ʤʘʢʨʦʧʨʝʧʘʨʘʪ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʫʢʣʘʜʳʚʘʣʩʷ ʥʘ ʨʘʙʦʯʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʦʣʘ ʢʦʞʝʡ ʚʥʠʟ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʩʝʢʘʣʩʷ. ʉʦʩʦʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ 

ʮʝʥʪʨʦʚʢʠ ʦʙʨʘʟʮʘ, ʧʦʩʣʝ ʯʝʛʦ ʜʚʫʤʷ ʜʣʠʥʥʳʤʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤʠ ʨʘʟʨʝʟʘʤʠ 

ʞʝʣʝʟʘ ʨʘʩʩʝʢʘʣʘʩʴ ʥʘ 4 ʢʚʘʜʨʘʥʪʘ. ʂʘʞʜʳʡ ʢʚʘʜʨʘʥʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʟʨʝʟʘʣʩʷ. ʕʪʠ ʨʘʟʨʝʟʳ ʥʝ ʨʘʟʜʝʣʷʣʠ ʥʘ ʯʘʩʪʠ ʤʦʣʦʯʥʫʶ 

ʞʝʣʝʟʫ, ʘ ʥʝʨʘʩʩʝʯʸʥʥʘʷ ʢʦʞʘ ʩʦʭʨʘʥʷʣʘ ʬʦʨʤʫ ʦʙʨʘʟʮʘ ʚ ʚʠʜʝ çʢʥʠʞʢʠè. ɼʘʥʥʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʥʝ ʪʦʣʴʢʦ ʧʦʤʦʛʣʘ ʧʨʘʚʠʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴ 

ʧʨʝʧʘʨʘʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ, ʥʦ ʠ ʧʦʟʚʦʣʠʣʘ ʪʦʯʥʦ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʪʴ, ʚ ʢʘʢʦʤ ʢʚʘʜʨʘʥʪʝ ʨʘʩʧʦʣʦʞʝʥ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʦʯʘʛ. 

ʄʘʢʨʦʦʧʠʩʘʥʠʝ ʚʢʣʶʯʘʣʦ: ʨʘʟʤʝʨ ʤʘʢʨʦʧʨʝʧʘʨʘʪʘ ʚ ʪʨʸʭ ʠʟʤʝʨʝʥʠʷʭ; ʨʘʟʤʝʨ 

ʣʦʩʢʫʪʘ ʢʦʞʠ; ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʩʣʝʜʘ ʦʪ ʙʠʦʧʩʠʠ; ʥʘʣʠʯʠʝ ʣʶʙʳʭ 

ʚʪʷʞʝʥʠʡ ʠʣʠ ʠʟʲʷʟʚʣʝʥʠʷ ʩʦʩʢʘ ʠʣʠ ʦʢʨʫʞʘʶʱʝʡ ʢʦʞʠ; ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ 

ʧʦʧʝʨʝʯʥʦʧʦʣʦʩʘʪʳʭ ʤʳʰʮ ʥʘ ʥʠʞʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʢʨʦʧʨʝʧʘʨʘʪʘ; ʨʘʟʤʝʨ ʠ 

ʚʥʝʰʥʠʡ ʚʠʜ ʦʧʫʭʦʣʠ, ʚʢʣʶʯʘʷ ʢʚʘʜʨʘʥʪ, ʚ ʢʦʪʦʨʦʤ ʦʥʘ ʣʦʢʘʣʠʟʦʚʘʥʘ; ʨʘʩʩʪʦʷʥʠʝ 

ʦʪ ʦʧʫʭʦʣʠ ʜʦ ʧʝʨʝʜʥʠʭ ʠ ʛʣʫʙʦʢʠʭ ʢʨʘʸʚ ʨʝʟʝʢʮʠʠ. ʃʦʞʝ ʦʧʫʭʦʣʠ ʠʩʩʣʝʜʦʚʘʣʦʩʴ 

ʪʦʪʘʣʴʥʦ. ʊʘʢʞʝ ʜʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʩʝʢʘʣʠ ʬʨʘʛʤʝʥʪ ʩʦʩʢʘ ʠ 

ʢʦʞʠ ʠʟ ʦʙʣʘʩʪʠ ʧʝʨʚʠʯʥʦʡ ʙʠʦʧʩʠʠ. ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʧʨʦʚʦʜʠʣʩʷ ʧʦʠʩʢ 

ʚʩʝʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʘʢʩʠʣʣʷʨʥʦʡ ʢʣʝʪʯʘʪʢʠ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʧʦʜʤʳʰʝʯʥʳʤʠ 

ʣʠʤʬʘʪʠʯʝʩʢʠʤʠ ʫʟʣʘʤʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ ʠ ʦʮʝʥʠʚʘʣʠ ʢʘʞʜʳʡ ʣʠʤʬʦʫʟʝʣ, ʠ 

ʦʩʦʙʝʥʥʦ ʪʱʘʪʝʣʴʥʦ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʥʝʠʟʤʝʥʸʥʥʳʝ ʣʠʤʬʦʫʟʣʳ. 

ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʠʟʤʝʥʸʥʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʙʨʘʣʠ ʜʣʷ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʧʦʣʥʦʩʪʴʶ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʦʧʫʭʦʣʠ ʚ 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʠʟʤʝʥʸʥʥʦʤ ʣʠʤʬʘʪʠʯʝʩʢʦʤ ʫʟʣʝ ʫʢʘʟʳʚʘʣʩʷ ʚ ʤʘʢʨʦʦʧʠʩʘʥʠʠ 

ʧʨʝʧʘʨʘʪʘ. 
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ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʷʠʯʥʠʢʘ 

ʇʦʨʘʞʸʥʥʳʡ ʷʠʯʥʠʢ, ʫʜʘʣʸʥʥʳʡ ʦʜʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʩ ʤʘʪʢʦʡ, ʤʘʪʦʯʥʦʡ 

ʪʨʫʙʦʡ, ʚʪʦʨʳʤʠ ʧʨʠʜʘʪʢʘʤʠ, ʠʩʩʣʝʜʦʚʘʣʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʆʮʝʥʠʚʘʣʠ 

ʨʘʟʤʝʨ r ʷʠʯʥʠʢʘ ʚ 3 ʠʟʤʝʨʝʥʠʷʭ. ʆʩʤʘʪʨʠʚʘʣʠ ʥʘʨʫʞʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘ 

ʧʨʝʜʤʝʪ ʩʧʘʝʢ, ʫʟʝʣʢʦʚ, ʢʠʩʪ. ʈʘʩʩʝʢʘʣʠ ʷʠʯʥʠʢ ʥʘ 2 ʨʘʚʥʳʝ ʧʦʣʦʚʠʥʳ ʧʦ 

ʥʘʠʙʦʣʴʰʝʤʫ ʜʣʠʥʥʠʢʫ. ʆʧʠʩʳʚʘʣʠ ʥʘ ʨʘʟʨʝʟʝ ʧʦʚʝʨʭʥʦʩʪʴ ʩʨʝʟʘ, ʣʶʙʳʝ ʢʠʩʪʳ, 

ʫʟʝʣʢʠ ʩ ʦʙʦʟʥʘʯʝʥʠʝʤ ʣʦʢʘʣʠʟʘʮʠʠ: ʢʦʨʪʠʢʘʣʴʥʘʷ, ʤʝʜʫʣʣʷʨʥʘʷ ʠ ʪ.ʧ. ʆʮʝʥʠʚʘʣʠ 

ʚʥʝʰʥʠʡ ʚʠʜ ʷʠʯʥʠʢʘ ʚ ʮʝʣʦʤ (ʨʘʟʤʝʨ ʥʦʨʤʘʣʴʥʦʛʦ ʷʠʯʥʠʢʘ ʞʝʥʱʠʥʳ ʚ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʧʝʨʠʦʜʝ ī ʦʢʦʣʦ 4 ʩʤ). ɺ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʥʝʠʟʤʝʥʸʥʥʦʤ 

ʷʠʯʥʠʢʝ ʩʦʚʝʨʰʘʣʠ ʨʘʟʨʝʟʳ ʯʝʨʝʟ ʢʘʞʜʳʡ 1 ʩʤ. ʀʟʤʝʨʷʣʠ ʚʩʝ ʢʠʩʪʳ, ʦʮʝʥʠʚʘʣʠ 

ʭʘʨʘʢʪʝʨ ʚʥʫʪʨʝʥʥʝʡ ʩʪʝʥʢʠ ʢʠʩʪ, ʠʩʩʣʝʜʦʚʘʣʠ ʥʘʨʫʞʥʫʶ ʩʪʝʥʢʫ ʥʘ ʥʘʣʠʯʠʝ 

ʨʘʟʨʳʚʦʚ. ʂʠʩʪʳ ʨʘʩʩʝʢʘʣʠʩʴ ʚ ʢʦʥʪʝʡʥʝʨʝ. ɺʥʘʯʘʣʝ ʩʦʚʝʨʰʘʣʠ ʥʝʙʦʣʴʰʦʡ 

ʥʘʜʨʝʟ, ʦʪʢʨʳʚʘʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʦʪʪʦʢʘ ʞʠʜʢʦʩʪʠ. ʆʧʠʩʳʚʘʣʠ ʮʚʝʪ, 

ʢʦʥʩʠʩʪʝʥʮʠʶ ʞʠʜʢʦʩʪʠ ʢʠʩʪʳ (ʩʝʨʦʟʥʘʷ, ʤʫʮʠʥʦʟʥʘʷ, ʛʝʤʦʨʨʘʛʠʯʝʩʢʘʷ). ɼʣʷ 

ʯʸʪʢʦʡ ʦʨʠʝʥʪʘʮʠʠ ʧʦʤʝʯʘʣʠ ʷʠʯʥʠʢ ʤʘʨʢʝʨʥʦʡ ʢʨʘʩʢʦʡ. ʈʘʟʨʝʟʘʣʠ ʩʪʝʥʢʫ ʢʠʩʪ 

ʥʦʞʥʠʮʘʤʠ ʜʣʷ ʧʦʣʥʦʡ ʦʮʝʥʢʠ ʠʭ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʠʩʪ, ʠʟʤʝʨʷʣʠ ʝʸ 

ʪʦʣʱʠʥʫ. ʊʱʘʪʝʣʴʥʦ ʦʩʤʘʪʨʠʚʘʣʠ ʦʙʣʘʩʪʠ ʩ ʟʝʨʥʠʩʪʳʤʠ ʠ ʧʘʧʠʣʣʷʨʥʳʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʠʩʪʳ. ʂʨʫʧʥʳʝ, ʦʜʥʦʢʘʤʝʨʥʳʝ ʢʠʩʪʳ ʩ ʛʣʘʜʢʦʡ 

ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʦʛʣʠ ʥʘʨʝʟʘʪʴʩʷ ʧʦʣʦʩʢʘʤʠ ʠ ʫʢʣʘʜʳʚʘʣʠʩʴ ʚ ʢʘʩʩʝʪʳ 

ʩʚʸʨʥʫʪʳʤʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʮʝʥʢʠ ʚʥʫʪʨʝʥʥʝʡ 

ʩʪʝʥʢʠ ʢʠʩʪ. ʂʨʦʤʝ ʪʦʛʦ, ʦʪʤʝʯʘʣʠ ʫʯʘʩʪʢʠ ʩʦʣʠʜʥʦʛʦ ʩʪʨʦʝʥʠʷ. ɽʩʣʠ 

ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʫʯʘʩʪʢʠ ʩʦʣʠʜʥʦʛʦ ʠ ʢʠʩʪʦʟʥʦʛʦ ʩʪʨʦʝʥʠʷ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

ʫʢʘʟʳʚʘʣʠ ʧʨʦʮʝʥʪ ʢʘʞʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ʆʪʤʝʯʘʣʠ ʣʶʙʳʝ ʟʦʥʳ ʢʨʦʚʦʠʟʣʠʷʥʠʡ ʠ 

ʥʝʢʨʦʟʦʚ. ʆʙʥʘʨʫʞʠʚʘʣʠ ʦʩʪʘʪʢʠ ʨʝʟʠʜʫʘʣʴʥʦʡ ʧʘʨʝʥʭʠʤʳ ʷʠʯʥʠʢʘ. ʌʠʢʩʠʨʦʚʘʣʠ 

ʧʨʝʧʘʨʘʪ ʬʦʨʤʘʣʠʥʦʤ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʟʨʝʟʘʚ ʥʘ ʩʝʛʤʝʥʪʳ ʯʝʨʝʟ ʢʘʞʜʳʡ 

ʩʘʥʪʠʤʝʪʨ. ɼʣʷ ʦʮʝʥʢʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʨʝʩʩʘ ʪʢʘʥʴ ʷʠʯʥʠʢʘ 

ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʧʦʣʥʦʩʪʴʶ (ʚʢʣʶʯʘʷ ʟʦʥʳ ʢʨʦʚʦʠʟʣʠʷʥʠʡ, ʥʝʢʨʦʟʦʚ). ʉ ʦʩʦʙʝʥʥʦʡ 

ʪʱʘʪʝʣʴʥʦʩʪʴʶ ʠʟʫʯʘʣʠʩʴ ʫʯʘʩʪʢʠ ʪʢʘʥʝʡ ʧʦ ʪʠʧʫ çʧʯʝʣʠʥʳʭ ʩʦʪè. ʈʘʟʤʝʨ 

ʙʦʣʴʰʦʛʦ ʩʘʣʴʥʠʢʘ ʫʢʘʟʳʚʘʣʠ ʚ 3 ʠʟʤʝʨʝʥʠʷʭ. ʉʝʨʠʡʥʦ ʨʘʩʩʝʢʘʣʠ ʧʨʝʧʘʨʘʪ ʯʝʨʝʟ 
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ʢʘʞʜʳʝ 0,5 ʩʤ, ʪʱʘʪʝʣʴʥʦ ʠʩʩʣʝʜʫʷ ʥʘʣʠʯʠʝ ʦʧʫʭʦʣʝʚʳʭ ʫʟʝʣʢʦʚ. ʀʟʤʝʨʷʣʠ 

ʨʘʟʤʝʨ ʦʧʫʭʦʣʝʚʦʛʦ ʦʯʘʛʘ. ʇʘʣʴʧʠʨʦʚʘʣʠ ʞʠʨʦʚʫʶ ʢʣʝʪʯʘʪʢʫ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ 

ʧʣʦʪʥʳʭ ʫʯʘʩʪʢʦʚ ʠʣʠ ʤʝʣʢʠʭ ʧʨʦʩʦʚʠʜʥʳʭ ʫʟʝʣʢʦʚ. ʇʨʠ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠ 

ʚʠʜʠʤʦʡ ʦʧʫʭʦʣʠ ʩʘʣʴʥʠʢʘ ʙʨʘʣʠ 3 ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʭ ʫʯʘʩʪʢʘ ʩ ʢʘʞʜʦʛʦ 

ʫʧʣʦʪʥʝʥʠʷ. ɽʩʣʠ ʦʧʫʭʦʣʴ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʚ ʩʘʣʴʥʠʢʝ ʥʝ ʦʧʨʝʜʝʣʷʣʘʩʴ, ʪʦ ʙʨʘʣʠ 

ʫʯʘʩʪʢʠ ʠʟ ʟʦʥ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ (ʥʝ ʤʝʥʝʝ 6-10 ʬʨʘʛʤʝʥʪʦʚ).  

ʈʫʪʠʥʥʦʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʩʢʦʧʘ Leica DM 2000, 

ʤʠʢʨʦʩʲʸʤʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʡ ʬʦʪʦʢʘʤʝʨʳ Leica DFC 320. 

ʆʙʨʘʙʦʪʢʫ ʮʠʬʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ çAdobe Photoshop CSè. 

ʆʧʨʝʜʝʣʝʥʠʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ ʦʧʫʭʦʣʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 

ʀʥʚʘʟʠʚʥʳʡ ʨʘʢ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʪʠʧʘ (ʜʫʢʪʘʣʴʥʳʡ) ʦʪʣʠʯʘʝʪʩʷ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʥʸʟʜ, ʛʨʫʧʧ, ʪʨʘʙʝʢʫʣ, ʥʦ ʚ ʯʘʩʪʠ ʦʙʨʘʟʦʚʘʥʠʡ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʩʦʣʠʜʥʳʡ ʢʦʤʧʦʥʝʥʪ ʩʦ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʦʡ ʩʪʨʦʤʦʡ. ɺ ʥʝʙʦʣʴʰʦʡ ʜʦʣʝ ʦʧʫʭʦʣʝʡ 

ʚʳʷʚʣʷʣʠʩʴ ʦʪʯʸʪʣʠʚʳʝ ʪʫʙʫʣʷʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʧʨʦʩʚʝʪʦʤ. 

ʉʪʨʦʝʥʠʝ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʢʠ ʤʦʞʝʪ ʥʝʩʢʦʣʴʢʦ ʚʘʨʴʠʨʦʚʘʪʴ. ʕʦʟʠʥʦʬʠʣʴʥʳʡ 

ʦʙʦʜʦʢ ʮʠʪʦʧʣʘʟʤʳ ʙʳʚʘʝʪ ʰʠʨʦʢʠʤ, ʘ ʚ ʢʨʫʧʥʳʭ ʷʜʨʘʭ ʩ ʚʳʨʘʞʝʥʥʳʤ 

ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴʩʷ ʷʜʨʳʰʢʠ. ɺ ʦʜʥʦʤ ʧʦʣʝ ʟʨʝʥʠʷ ʢʦʣʠʯʝʩʪʚʦ 

ʤʠʪʦʟʦʚ ʚʘʨʴʠʨʫʝʪ ʦʪ 0 ʜʦ 15. ɺʙʣʠʟʠ ʬʦʢʫʩʦʚ ʠʥʚʘʟʠʚʥʦʛʦ ʨʘʢʘ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʣʠʩʴ ʦʯʘʛʠ ʜʫʢʪʘʣʴʥʦʡ ca in situ. ɺʳʷʚʣʷʣʠʩʴ ʦʯʘʛʠ ʚʪʦʨʠʯʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʦʧʫʭʦʣʠ (ʥʝʢʨʦʟ ʠ ʛʠʘʣʠʥʦʟ). ɼʠʘʛʥʦʟ ʨʘʢʘ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʪʠʧʘ (ʜʫʢʪʘʣʴʥʦʛʦ) 

ʤʦʛ ʙʳʪʴ ʧʦʩʪʘʚʣʝʥ, ʝʩʣʠ ʙʦʣʝʝ 50% ʦʧʫʭʦʣʠ ʠʤʝʣʦ ʦʧʠʩʘʥʥʦʝ ʩʪʨʦʝʥʠʝ. ɽʩʣʠ ʨʘʢ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʪʠʧʘ ʟʘʥʠʤʘʣ 10-49%, ʘ ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʦʧʫʭʦʣʠ ʤʦʛʣʘ ʙʳʪʴ 

ʦʪʥʝʩʝʥʘ ʢ ʩʧʝʮʠʬʠʯʝʩʢʦʤʫ ʧʦʜʪʠʧʫ, ʪʦʛʜʘ ʦʧʫʭʦʣʴ ʩʯʠʪʘʣʘʩʴ ʩʤʝʰʘʥʥʦʡ. 
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ʀʥʚʘʟʠʚʥʳʡ ʜʦʣʴʢʦʚʳʡ ʨʘʢ ʩʦʩʪʦʠʪ ʠʟ ʦʪʜʝʣʴʥʳʭ ʢʣʝʪʦʢ, ʮʝʧʦʯʝʢ ʠʣʠ 

ʢʣʘʩʪʝʨʦʚ ʢʣʝʪʦʢ, ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʚ ʬʠʙʨʦʟʥʦʡ ʩʪʨʦʤʝ. ʏʘʩʪʦ ʩʦʯʝʪʘʝʪʩʷ ʩ 

ʜʦʣʴʢʦʚʦʡ ʢʘʨʮʠʥʦʤʦʡ in situ. ɺʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʜʦʣʴʢʦʚʦʡ ʢʘʨʮʠʥʦʤʳ: 

ʢʣʘʩʩʠʯʝʩʢʠʡ ʩʦʣʠʜʥʳʡ, ʘʣʴʚʝʦʣʷʨʥʳʡ, ʧʣʝʦʤʦʨʬʥʳʡ, ʪʫʙʫʣʷʨʥʦ-ʜʦʣʴʢʦʚʳʡ, 

ʩʤʝʰʘʥʥʳʡ. ʂʣʘʩʩʠʯʝʩʢʠʡ ʜʦʣʴʢʦʚʳʡ ʨʘʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʣʠʬʝʨʘʮʠʝʡ 

ʤʘʣʝʥʴʢʠʭ ʢʣʝʪʦʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʚ ʬʠʙʨʦʟʥʦʡ ʩʪʨʦʤʝ ʠʣʠ 

ʬʦʨʤʠʨʫʶʱʠʭ ʜʣʠʥʥʳʝ ʮʝʧʦʯʢʠ. ʎʝʧʦʯʢʠ ʢʣʝʪʦʢ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ 

ʮʠʨʢʫʣʷʨʥʦ ʚʦʢʨʫʛ ʥʝʠʟʤʝʥʸʥʥʳʭ ʧʨʦʪʦʢʦʚ, ʩʦʟʜʘʚʘʷ ʩʪʨʫʢʪʫʨʳ, ʥʘʧʦʤʠʥʘʶʱʠʝ 

ʤʠʰʝʥʴ. ʂʣʝʪʢʠ ʠʤʝʶʪ ʢʨʫʛʣʳʝ ʠʣʠ ʦʚʘʣʴʥʳʝ ʤʝʣʢʠʝ ʷʜʨʘ ʩ ʪʦʥʢʠʤ ʦʙʦʜʢʦʤ 

ʮʠʪʦʧʣʘʟʤʳ, ʚ ʢʦʪʦʨʳʭ ʠʦʛʜʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʘʢʫʦʣʴ. ʄʠʪʦʟʳ ʥʘʙʣʶʜʘʶʪʩʷ ʚ 

ʫʤʝʨʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. 

ʄʫʮʠʥʦʟʥʳʡ ʨʘʢ ï ʦʧʫʭʦʣʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ çʦʟʝʨʘʤʠè ʩʣʠʟʠ, ʚ ʢʦʪʦʨʳʭ 

ʥʘʙʣʶʜʘʶʪʩʷ ʩʢʦʧʣʝʥʠʷ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ. çʆʟʝʨʘè ʩʣʠʟʠ 

ʨʘʟʜʝʣʷʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʬʠʙʨʦʟʥʳʤʠ ʧʨʦʩʣʦʡʢʘʤʠ, ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʢʘʧʠʣʣʷʨʦʚ. ɹʦʣʝʝ 90% ʦʙʲʸʤʘ ʦʧʫʭʦʣʠ ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʣʠʟʠʩʪʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ. 

ʄʝʜʫʣʣʷʨʥʳʡ ʨʘʢ ï ʢʘʨʮʠʥʦʤʘ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʢʦʪʦʨʦʡ 

ʚʢʣʶʯʘʶʪ ʩʦʣʠʜʥʳʡ ʪʠʧ ʨʦʩʪʘ (ʙʦʣʝʝ 75% ʦʧʫʭʦʣʠ), ʯʸʪʢʦ ʦʪʛʨʘʥʠʯʝʥʥʳʡ ʢʨʘʡ 

ʦʧʫʭʦʣʠ, ʜʠʬʬʫʟʥʫʶ ʣʠʤʬʦʧʣʘʟʤʦʮʠʪʘʨʥʫʶ ʠʥʬʠʣʴʪʨʘʮʠʶ ʩʪʨʦʤʳ. ʆʧʫʭʦʣʝʚʳʝ 

ʢʣʝʪʢʠ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ ʩ ʰʠʨʦʢʠʤ ʦʙʦʜʢʦʤ ʮʠʪʦʧʣʘʟʤʳ, ʧʦʣʠʤʦʨʬʥʳʤʠ 

ʚʝʟʠʢʫʣʷʨʥʳʤʠ ʷʜʨʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʷʜʨʳʰʝʢ. ɺ ʦʧʫʭʦʣʠ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʛʠʛʘʥʪʩʢʠʝ ʤʥʦʛʦʷʜʝʨʥʳʝ ʢʣʝʪʢʠ, ʭʘʨʘʢʪʝʨʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʠʪʦʟʦʚ. 

ʊʫʙʫʣʷʨʥʳʡ ʨʘʢ ï ʚʳʩʦʢʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʘʷ ʢʘʨʮʠʥʦʤʘ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʧʨʦʛʥʦʟʦʤ. ɹʦʣʝʝ 90% ʦʧʫʭʦʣʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʫʙʫʣʷʨʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʦʢʨʫʛʣʦʡ 

ʠ ʫʛʣʦʚʘʪʦʡ ʬʦʨʤʳ, ʚʳʩʪʣʘʥʥʳʤʠ ʦʜʥʦʨʷʜʥʳʤ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʵʧʠʪʝʣʠʝʤ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤ ʷʜʝʨʥʳʤ ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʠ ʥʠʟʢʦʡ ʤʠʪʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

ʉʝʢʨʝʪʦʨʥʳʡ ʨʘʢ ï ʨʝʜʢʘʷ ʦʧʫʭʦʣʴ ʥʠʟʢʦʡ ʩʪʝʧʝʥʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ, 

ʩʚʷʟʘʥʥʘʷ ʩ ʪʨʘʥʩʣʦʢʘʮʠʝʡ t(12;15), ʬʦʨʤʠʨʫʝʪ ʩʦʣʠʜʥʳʝ ʤʠʢʨʦʢʠʩʪʦʟʥʳʝ ʠ 

ʪʫʙʫʣʷʨʥʳʝ ʩʪʨʫʢʪʫʨʳ. 
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ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʦʧʫʭʦʣʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 

ɺʳʜʝʣʷʣʠ 3 ʩʪʝʧʝʥʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʠʥʚʘʟʠʚʥʦʛʦ ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ: 

1 ï ʥʠʟʢʘʷ (ʚʳʩʦʢʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ, G1), 2 ï ʫʤʝʨʝʥʥʘʷ 

(ʫʤʝʨʝʥʥʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ, G2), 3 ï ʚʳʩʦʢʘʷ (ʥʠʟʢʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ, 

G3). ʆʮʝʥʢʘ ʩʪʝʧʝʥʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʫʯʠʪʳʚʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʦʧʫʭʦʣʠ ʢ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʶ (ʬʦʨʤʠʨʦʚʘʥʠʶ ʞʝʣʝʟʠʩʪʳʭ ʠ ʪʫʙʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ), 

ʷʜʝʨʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ ʠ ʤʠʪʦʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ (ʪʘʙʣ. 9) [1].  

ʊʘʙʣʠʮʘ 9 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʛʨʘʜʘʮʠʷ ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 

ʂʨʠʪʝʨʠʡ ʆʮʝʥʢʘ 

ʉʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʝ 

ɾʝʣʝʟʠʩʪʳʝ/ʪʫʙʫʣʷʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʟʘʥʠʤʘʶʪ ʙʦʣʝʝ 75% 

ʧʣʦʱʘʜʠ ʦʧʫʭʦʣʠ 

1 ʙʘʣʣ 

ɾʝʣʝʟʠʩʪʳʝ/ʪʫʙʫʣʷʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʟʘʥʠʤʘʶʪ 10 - 75% 

ʧʣʦʱʘʜʠ ʦʧʫʭʦʣʠ 

2 ʙʘʣʣʘ 

ɾʝʣʝʟʠʩʪʳʝ/ʪʫʙʫʣʷʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʟʘʥʠʤʘʶʪ ʤʝʥʝʝ 10% 

ʧʣʦʱʘʜʠ ʦʧʫʭʦʣʠ 

3 ʙʘʣʣʘ 

ʗʜʝʨʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ 

ʄʦʥʦʤʦʨʬʥʳʝ ʤʝʣʢʠʝ ʷʜʨʘ ʩ ʯʸʪʢʠʤ ʢʦʥʪʫʨʦʤ, 

ʨʘʚʥʦʤʝʨʥʳʤ ʭʨʦʤʘʪʠʥʦʤ, ʩʭʦʜʥʳʝ ʩ ʷʜʨʘʤʠ 

ʥʦʨʤʘʣʴʥʳʭ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ 

1 ʙʘʣʣ 

ʋʢʨʫʧʥʸʥʥʳʝ ʫʤʝʨʝʥʥʦ ʧʦʣʠʤʦʨʬʥʳʝ ʚʝʟʠʢʫʣʷʨʥʳʝ 

ʷʜʨʘ ʩ ʟʘʤʝʪʥʳʤʠ ʷʜʨʳʰʢʘʤʠ 

2 ʙʘʣʣʘ 

ʇʦʣʠʤʦʨʬʥʳʝ, ʚʘʨʠʘʙʝʣʴʥʳʝ ʧʦ ʨʘʟʤʝʨʫ ʚʝʟʠʢʫʣʷʨʥʳʝ 

ʷʜʨʘ ʩ ʟʘʤʝʪʥʳʤʠ ʷʜʨʳʰʢʘʤʠ, ʥʝʨʝʜʢʦ ʧʨʠʯʫʜʣʠʚʦʡ 

ʬʦʨʤʳ 

3 ʙʘʣʣʘ 

ʄʠʪʦʟʳ (ʜʠʘʤʝʪʨ ʧʦʣʷ ʟʨʝʥʠʷ 0.55 ʤʤ) 

Ò 8 1 ʙʘʣʣ 
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ʂʨʠʪʝʨʠʡ ʆʮʝʥʢʘ 

9-17 2 ʙʘʣʣʘ 

Ó 18 3 ʙʘʣʣʘ 

G1 3-5 ʙʘʣʣʦʚ 

G2 6-7 ʙʘʣʣʦʚ 

G3 8-9 ʙʘʣʣʦʚ 

ʆʮʝʥʢʘ ʧʦʣʥʦʛʦ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʨʝʩʩʘ ʦʧʫʭʦʣʠ ʤʦʣʦʯʥʦʡ 

ʞʝʣʝʟʳ 

ʉʠʩʪʝʤʘ RCB (residual cancer burden) ï ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʣʷ ʦʮʝʥʢʠ 

ʦʩʪʘʪʦʯʥʦʡ ʦʧʫʭʦʣʝʚʦʡ ʥʘʛʨʫʟʢʠ ʧʦ ʬʦʨʤʫʣʝ: 

RCB = 1.4(finvdprim)0.17+[4(1-0.75LN)d]0.1, 

dprim = ЍÄρÄς, 

ʛʜʝ d1, d2 ï ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʣʦʞʘ ʦʧʫʭʦʣʠ,  

f inv = (1-(%CIS/100))x(%CA/100) ï ʚʳʨʘʞʝʥʥʦʩʪʴ ʠʥʚʘʟʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, 

ʨʘʩʩʯʠʪʘʥʥʘʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʮʝʥʪʘ carcinoma in situ (CIS) ʠ ʠʥʚʘʟʠʚʥʦʛʦ ʨʘʢʘ 

(ʉɸ) ʚ ʦʧʫʭʦʣʠ,  

LN ï ʯʠʩʣʦ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʩ ʤʝʪʘʩʪʘʟʘʤʠ, dmet ï ʥʘʠʙʦʣʴʰʠʡ ʜʠʘʤʝʪʨ 

ʤʝʪʘʩʪʘʟʘ ʚ ʣʠʤʬʘʪʠʯʝʩʢʦʤ ʫʟʣʝ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʚʳʯʠʩʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʠʥʜʝʢʩ ʦʩʪʘʪʦʯʥʦʡ ʦʧʫʭʦʣʠ (ʦʩʪʘʪʦʯʥʘʷ 

ʦʧʫʭʦʣʝʚʘʷ ʥʘʛʨʫʟʢʘ) ʨʘʥʞʠʨʦʚʘʥʥʳʡ ʦʪ 0 ʜʦ 3: RCB0 (pCR, ʧʦʣʥʳʡ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʦʪʚʝʪ) ï ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ 0; RCB1 (ʤʠʥʠʤʘʣʴʥʘʷ 

ʦʩʪʘʪʦʯʥʘʷ ʦʧʫʭʦʣʴ) - ʤʝʥʝʝ 1,36, ʥʠʟʢʠʡ ʨʠʩʢ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ; 

RCB2 (ʫʤʝʨʝʥʥʘʷ ʦʩʪʘʪʦʯʥʘʷ ʦʧʫʭʦʣʴ) ï 1,36-3,28, ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʨʠʩʢ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ; RCB3 (ʚʳʨʘʞʝʥʥʘʷ ʦʩʪʘʪʦʯʥʘʷ ʦʧʫʭʦʣʴ) ʙʦʣʝʝ 

3,28, ʚʳʩʦʢʠʡ ʨʠʩʢ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ɼʣʷ ʨʘʩʯʸʪʘ ʢʨʠʪʝʨʠʷ RCB 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʦʥʣʘʡʥ-ʢʘʣʴʢʫʣʷʪʦʨ, ʜʦʩʪʫʧʥʳʡ ʧʦ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʫ 

www.mdanderson.org/breastcancer_RCB. ʇʦʣʥʳʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʨʝʛʨʝʩʩ 
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ʦʟʥʘʯʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʦʧʫʭʦʣʠ ʠ ʝʸ ʵʣʝʤʝʥʪʦʚ ʚ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʝ ʠ ʣʠʤʬʘʪʠʯʝʩʢʠʭ 

ʫʟʣʘʭ [2]. 

ɼʣʷ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʩʝ ʧʘʮʠʝʥʪʢʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 

ʜʚʝ ʛʨʫʧʧʳ: 1) ʩ ʥʫʣʝʚʦʡ ʦʩʪʘʪʦʯʥʦʡ ʦʧʫʭʦʣʝʚʦʡ ʥʘʛʨʫʟʢʦʡ (pCR, ʧʦʣʥʳʡ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʦʪʚʝʪ, RCB0) (ʨʠʩ. 6-7), 2) ʩ ʥʝʥʫʣʝʚʦʡ ʦʩʪʘʪʦʯʥʦʡ 

ʦʧʫʭʦʣʝʚʦʡ ʥʘʛʨʫʟʢʦʡ (RCB1, RCB2, RCB3) (ʨʠʩ. 8-9). 

 

 

ʈʠʩ. 6. ʀʥʚʘʟʠʚʥʳʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʨʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, NST 

(ʜʫʢʪʘʣʴʥʳʡ), ʩ ʥʫʣʝʚʦʡ ʦʩʪʘʪʦʯʥʦʡ ʦʧʫʭʦʣʝʚʦʡ ʥʘʛʨʫʟʢʦʡ: ʬʠʙʨʦʟ ʣʦʞʘ ʦʧʫʭʦʣʠ, 

ʦʧʫʭʦʣʝʚʳʝ ʢʣʝʪʢʠ ʦʪʩʫʪʩʪʚʫʶʪ, ʦʢʨ. ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ100 
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ʈʠʩ. 7. ʀʥʚʘʟʠʚʥʳʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʨʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, NST 

(ʜʫʢʪʘʣʴʥʳʡ), ʩ ʥʫʣʝʚʦʡ ʦʩʪʘʪʦʯʥʦʡ ʦʧʫʭʦʣʝʚʦʡ ʥʘʛʨʫʟʢʦʡ: ʦʯʘʛʦʚʳʡ ʬʠʙʨʦʟ 

ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʫʟʣʘ, ʦʧʫʭʦʣʝʚʳʝ ʢʣʝʪʢʠ ʦʪʩʫʪʩʪʚʫʶʪ, ʦʢʨ. ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ 

ʵʦʟʠʥʦʤ, ʭ100 

 

 

ʈʠʩ. 8. ʀʥʚʘʟʠʚʥʳʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʨʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, NST 

(ʜʫʢʪʘʣʴʥʳʡ), ʩ ʥʝʥʫʣʝʚʦʡ ʦʩʪʘʪʦʯʥʦʡ ʦʧʫʭʦʣʝʚʦʡ ʥʘʛʨʫʟʢʦʡ: ʬʠʙʨʦʟ ʣʦʞʘ 

ʦʧʫʭʦʣʠ ʩ ʢʦʤʧʣʝʢʩʘʤʠ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ, ʦʢʨ. ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ100 
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ʈʠʩ. 9. ʀʥʚʘʟʠʚʥʳʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʨʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, NST 

(ʜʫʢʪʘʣʴʥʳʡ), ʩ ʥʝʥʫʣʝʚʦʡ ʦʩʪʘʪʦʯʥʦʡ ʦʧʫʭʦʣʝʚʦʡ ʥʘʛʨʫʟʢʦʡ: ʬʠʙʨʦʟ 

ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʫʟʣʘ ʩ ʢʦʤʧʣʝʢʩʘʤʠ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ, ʦʢʨ. ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ 

ʵʦʟʠʥʦʤ, ʭ100 

ʆʧʨʝʜʝʣʝʥʠʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ ʦʧʫʭʦʣʠ ʷʠʯʥʠʢʘ 

ʉʝʨʦʟʥʘʷ ʢʘʨʮʠʥʦʤʘ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʦʯʝʪʘʥʠʝʤ ʧʘʧʠʣʣʷʨʥʳʭ ʠ ʩʦʣʠʜʥʳʭ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʩ ʚʳʨʘʞʝʥʥʦʡ 

ʮʠʪʦʣʦʛʠʯʝʩʢʦʡ ʘʪʠʧʠʝʡ. ʏʘʩʪʦ ʧʘʧʠʣʣʷʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʦʙʨʘʟʦʚʳʚʘʶʪ ʤʦʩʪʠʢʠ, 

ʩʣʠʚʘʣʠʩʴ ʠ ʬʦʨʤʠʨʫʷ ʱʝʣʝʚʠʜʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʦʧʫʭʦʣʠ 

ʚʩʪʨʝʯʘʶʪʩʷ ʞʝʣʝʟʠʩʪʳʝ ʠ ʢʨʠʙʨʠʬʦʨʤʥʳʝ ʫʯʘʩʪʢʠ, ʩ ʚʳʨʘʞʝʥʥʦʡ ʷʜʝʨʥʦʡ 

ʘʪʠʧʠʝʡ, ʤʥʦʛʦʷʜʝʨʥʳʝ ʛʠʛʘʥʪʩʢʠʝ ʦʧʫʭʦʣʝʚʳʝ ʢʣʝʪʢʠ. ʊʘʢʞʝ ʭʘʨʘʢʪʝʨʥʦ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʪʦʟʦʚ, ʚʢʣʶʯʘʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ, ʧʦʣʷ ʥʝʢʨʦʟʦʚ, 

ʧʩʘʤʤʦʤʥʳʝ ʪʝʣʴʮʘ, ʚʥʫʪʨʠʦʧʫʭʦʣʝʚʘʷ ʣʠʤʬʦʚʘʩʢʫʣʷʨʥʘʷ ʠʥʚʘʟʠʷ [111].  

ʆʮʝʥʢʘ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʨʝʩʩʘ ʦʧʫʭʦʣʠ ʷʠʯʥʠʢʘ ʠ ʤʝʪʘʩʪʘʟʦʚ 

ʙʦʣʴʰʦʛʦ ʩʘʣʴʥʠʢʘ 
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ɼʣʷ ʦʮʝʥʢʠ ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ ʦʧʫʭʦʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʨʝʟʳ ʩ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʦʙʲʸʤʦʤ ʦʧʫʭʦʣʝʚʳʭ ʩʪʨʫʢʪʫʨ ʠ/ʠʣʠ ʟʦʥʘʤʠ 

ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ ʦʧʫʭʦʣʠ ʚ ʩʘʣʴʥʠʢʝ ʠ ʷʠʯʥʠʢʝ. ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ 

ʦʪʚʝʪʘ ʦʧʫʭʦʣʠ ʥʘ ʭʠʤʠʦʪʝʨʘʧʠʶ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 10, ʘ ʧʨʠʤʝʨʳ ʭʘʨʘʢʪʝʨʥʳʭ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ - ʥʘ ʨʠʩ. 10-16.  

ʊʘʙʣʠʮʘ 10 

ʉʠʩʪʝʤʘ ʦʮʝʥʢʠ ʦʪʚʝʪʘ ʦʧʫʭʦʣʠ ʥʘ ʭʠʤʠʦʪʝʨʘʧʠʶ [32] 

1 

ʩʪʝʧʝʥʴ 

ʆʪʩʫʪʩʪʚʠʝ ʠʣʠ ʤʠʥʠʤʘʣʴʥʳʡ ʦʪʚʝʪ. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʞʠʟʥʝʩʧʦʩʦʙʥʘʷ ʦʧʫʭʦʣʴ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʠʣʠ ʤʠʥʠʤʘʣʴʥʳʤʠ 

ʬʠʙʨʦʟʥʳʤʠ, ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʥʝʙʦʣʴʰʠʤʠ ʦʯʘʛʘʤʠ; ʩʣʫʯʘʠ, ʚ ʢʦʪʦʨʳʭ ʩʣʦʞʥʦ ʨʘʟʣʠʯʠʪʴ ʨʝʛʨʝʩʩ 

ʠ ʦʧʫʭʦʣʴ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʫʶ ʜʝʩʤʦʧʣʘʟʠʶ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʫʶ 

ʠʥʬʠʣʴʪʨʘʮʠʶ 

2 

ʩʪʝʧʝʥʴ 

ʉʫʱʝʩʪʚʝʥʥʳʡ ʦʪʚʝʪ ʩʨʝʜʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʡ ʯʸʪʢʦ ʦʧʨʝʜʝʣʷʝʤʦʡ 

ʦʧʫʭʦʣʠ. ʆʧʫʭʦʣʴ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʘ, ʩ ʤʥʦʛʦʦʯʘʛʦʚʳʤʠ 

ʠʣʠ ʜʠʬʬʫʟʥʳʤʠ ʨʝʛʨʝʩʩ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʬʠʙʨʦʟʥʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʩ ʞʠʟʥʝʩʧʦʩʦʙʥʦʡ ʦʧʫʭʦʣʴʶ, 

ʦʙʨʘʟʫʶʱʝʡ ʧʦʣʷ, ʪʷʞʠ, ʫʟʣʳ, ʣʠʙʦ ʚʳʨʘʞʝʥʥʳʤʠ ʨʝʛʨʝʩʩ-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤʠ ʬʠʙʨʦʟʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʩ 

ʤʫʣʴʪʠʬʦʢʘʣʴʥʦʡ ʨʝʟʠʜʫʘʣʴʥʦʡ ʦʧʫʭʦʣʴʶ, ʢʦʪʦʨʘʷ ʣʝʛʢʦ 

ʚʳʷʚʣʷʝʪʩʷ 

3 

ʩʪʝʧʝʥʴ 

ʇʦʣʥʳʡ ʠʣʠ ʧʦʯʪʠ ʧʦʣʥʳʡ ʦʪʚʝʪ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʨʝʟʠʜʫʘʣʴʥʦʡ 

ʦʧʫʭʦʣʠ ʠʣʠ ʥʝʙʦʣʴʰʠʤʠ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʟʙʨʦʩʘʥʥʳʤʠ 

ʦʧʫʭʦʣʝʚʳʤʠ ʦʯʘʛʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʦʪʜʝʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ, 

ʛʨʫʧʧʘʤʠ ʠʣʠ ʩʢʦʧʣʝʥʠʷʤʠ ʜʦ 2 ʤʤ ʚ ʥʘʠʙʦʣʴʰʝʤ ʠʟʤʝʨʝʥʠʠ. 

ɺʳʨʘʞʝʥʥʳʝ ʨʝʛʨʝʩʩ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʬʠʙʨʦʟʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʠʣʠ, ʚ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ, ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʤʠʥʠʤʘʣʴʥʘʷ 

ʨʝʟʠʜʫʘʣʴʥʘʷ ʦʧʫʭʦʣʴ ʩ ʧʦʣʥʳʤ ʦʪʩʫʪʩʪʚʠʝʤ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 

ʦʪʚʝʪʘ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʫʢʘʟʳʚʘʪʴ ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ 

ʨʝʟʠʜʫʘʣʴʥʦʡ ʦʧʫʭʦʣʠ 

 

ʇʨʦʚʦʜʠʣʦʩʴ ʩʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʛʨʫʧʧʘʭ BRCA1-

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʦʧʫʭʦʣʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʙʝʩʧʣʘʪʠʥʦʚʦʛʦ 

ʠʥʪʝʨʚʘʣʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʈʦʩʩʠʡʩʢʦʛʦ ʦʙʱʝʩʪʚʘ 
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ʢʣʠʥʠʯʝʩʢʦʡ ʦʥʢʦʣʦʛʠʠ (ʧʝʨʠʦʜ ʦʪ ʜʘʪʳ ʧʦʩʣʝʜʥʝʛʦ ʚʚʝʜʝʥʠʷ ʧʨʦʠʟʚʦʜʥʦʛʦ 

ʧʣʘʪʠʥʳ ʜʦ ʜʘʪʳ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ). 

 

 

ʈʠʩ. 10. BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʘʷ ʩʝʨʦʟʥʘʷ ʢʘʨʮʠʥʦʤʘ ʷʠʯʥʠʢʘ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʧʦʩʣʝ ʅɸʍʊ, ʛʠʛʘʥʪʩʢʠʝ ʦʧʫʭʦʣʝʚʳʝ ʢʣʝʪʢʠ; ʦʢʨ. 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ400 

 

 

ʈʠʩ. 11. BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʘʷ ʩʝʨʦʟʥʘʷ ʢʘʨʮʠʥʦʤʘ ʷʠʯʥʠʢʘ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʧʦʩʣʝ ʅɸʍʊ, ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʤʠʪʦʟʳ ʚ ʦʧʫʭʦʣʝʚʳʭ 

ʢʣʝʪʢʘʭ; ʦʢʨ. ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ400 
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ʈʠʩ. 12. BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʘʷ ʩʝʨʦʟʥʘʷ ʢʘʨʮʠʥʦʤʘ ʷʠʯʥʠʢʘ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʧʦʩʣʝ ʅɸʍʊ, ʦʯʘʛʠ ʥʝʢʨʦʟʦʚ; ʦʢʨ. ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ 

ʵʦʟʠʥʦʤ, ʭ400 

 

ʈʠʩ. 13. BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʘʷ ʩʝʨʦʟʥʘʷ ʢʘʨʮʠʥʦʤʘ ʷʠʯʥʠʢʘ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʧʦʩʣʝ ʅɸʍʊ, ʩʢʦʧʣʝʥʠʷ ʧʝʥʠʩʪʳʭ ʤʘʢʨʦʬʘʛʦʚ; ʦʢʨ. 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ100 
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ʈʠʩ. 14. BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʘʷ ʩʝʨʦʟʥʘʷ ʢʘʨʮʠʥʦʤʘ ʷʠʯʥʠʢʘ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʧʦʩʣʝ ʅɸʍʊ, ʩʢʦʧʣʝʥʠʷ ʛʝʤʦʩʠʜʝʨʦʬʘʛʦʚ; ʦʢʨ. 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ400 

 

ʈʠʩ. 15. BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʘʷ ʩʝʨʦʟʥʘʷ ʢʘʨʮʠʥʦʤʘ ʷʠʯʥʠʢʘ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʧʦʩʣʝ ʅɸʍʊ, ʩʢʦʧʣʝʥʠʷ ʣʠʤʬʦʮʠʪʦʚ; ʦʢʨ. 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ400 
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ʈʠʩ. 16. BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʘʷ ʩʝʨʦʟʥʘʷ ʢʘʨʮʠʥʦʤʘ ʷʠʯʥʠʢʘ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʧʦʩʣʝ ʅɸʍʊ, ʛʠʛʘʥʪʩʢʠʝ ʤʥʦʛʦʷʜʝʨʥʳʝ ʢʣʝʪʢʠ; ʦʢʨ. 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ200 

ɺʳʧʦʣʥʝʥʠʝ ʨʫʪʠʥʥʦʛʦ ʦʢʨʘʰʠʚʘʥʠʷ ʤʠʢʨʦʧʨʝʧʘʨʘʪʦʚ 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ 

ɺʩʝ ʦʧʫʭʦʣʠ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʚʩʝʭ 

ʧʨʘʚʠʣ ʧʨʦʚʝʜʝʥʠʷ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʦʧʫʭʦʣʝʡ [6]. ɼʣʷ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʟʷʪʳ ʢʫʩʦʯʢʠ ʢʘʨʮʠʥʦʤ, ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠ 

ʣʠʰʝʥʥʳʝ ʧʨʠʟʥʘʢʦʚ ʥʝʢʨʦʟʘ. ʀʩʩʣʝʜʫʝʤʳʡ ʤʘʪʝʨʠʘʣ ʧʦʛʨʫʞʘʣʠ ʚ 10%-ʳʡ 

ʨʘʩʪʚʦʨ ʬʦʨʤʘʣʠʥʘ ʩ ʮʝʣʴʶ ʬʠʢʩʘʮʠʠ ʥʘ 1 ʩʫʪʢʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 18ï200ʉ. ʇʦʩʣʝ 

ʵʪʦʛʦ ʦʙʨʘʟʮʳ ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ ʧʨʦʤʳʚʘʣʠʩʴ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ. ɼʘʣʝʝ 

ʦʥʠ ʧʦʜʚʝʨʛʘʣʠʩʴ ʦʙʝʟʚʦʞʠʚʘʥʠʶ ʚ ʘʙʩʦʣʶʪʠʟʠʨʦʚʘʥʥʦʤ ʠʟʦʧʨʦʧʠʣʦʚʦʤ ʩʧʠʨʪʝ 

ʚ ʪʝʯʝʥʠʝ 20 ʯʘʩʦʚ, ʠ ʟʘʪʝʤ ʬʨʘʛʤʝʥʪʳ ʪʢʘʥʝʡ ʙʳʣʠ ʟʘʢʣʶʯʝʥʳ. ʉʨʝʟʳ ʪʦʣʱʠʥʦʡ 

3 ʤʢʤ ʠʟʛʦʪʘʚʣʠʚʘʣʠʩʴ ʥʘ ʩʘʥʥʦʤ ʤʠʢʨʦʪʦʤʝ Leica ʠ ʥʘʥʦʩʠʣʠʩʴ ʥʘ ʧʨʝʜʤʝʪʥʳʝ 

ʩʪʸʢʣʘ ʩ ʙʝʣʢʦʤ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʠʢʠ ʥʘʢʣʝʠʚʘʥʠʷ ʧʘʨʘʬʠʥʦʚʳʭ ʩʨʝʟʦʚ ʩ 

ʧʦʜʦʛʨʝʪʳʤ ʢʨʝʧʢʠʤ ʩʧʠʨʪʦʤ. ʆʢʨʘʩʢʘ ʧʘʨʘʬʠʥʦʚʳʭ ʩʨʝʟʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ 

ʩʣʝʜʫʶʱʝʡ ʤʝʪʦʜʠʢʝ: ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʷ ʧʨʠ ʧʦʤʦʱʠ ʢʩʠʣʦʣʘ, ʢʦʪʦʨʳʡ ʥʘʣʠʚʘʶʪ 
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ʧʨʷʤʦ ʥʘ ʩʨʝʟ ʠ ʚʳʜʝʨʞʠʚʘʶʪ ʚ ʪʝʯʝʥʠʝ 1ï2 ʤʠʥʫʪ. ʇʦʩʣʝ ʨʘʩʪʚʦʨʝʥʠʷ ʢʩʠʣʦʣ 

ʩʤʳʚʘʣʠ ʩ ʧʨʝʧʘʨʘʪʘ ʧʨʠ ʧʦʤʦʱʠ 96%-ʛʦ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ, ʟʘʪʝʤ ʧʨʝʧʘʨʘʪ 

ʧʨʦʤʳʚʘʣʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ. ɼʘʣʝʝ ʦʧʫʩʢʘʣʠ ʩʨʝʟ ʚ ʨʘʩʪʚʦʨ 

ʧʨʦʬʠʣʴʪʨʦʚʘʥʥʦʛʦ ʛʝʤʘʪʦʢʩʠʣʠʥʘ. ʆʢʨʘʰʠʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʪʝʯʝʥʠʝ 5-10 

ʤʠʥʫʪ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ çʟʨʝʣʦʩʪʠè ʛʝʤʘʪʦʢʩʠʣʠʥʘ. ʇʨʝʧʘʨʘʪ ʧʦʛʨʫʞʘʣʠ ʚ 

ʙʦʣʴʰʫʶ ʯʘʰʢʫ ʩ ʚʦʜʦʡ ʠ ʧʨʦʤʳʚʘʣʠ ʚ ʚʦʜʝ 3-10 ʤʠʥʫʪ, ʦʞʠʜʘʷ çʧʦʩʠʥʝʥʠʷè 

ʩʨʝʟʘ. ʊʦʣʴʢʦ ʯʪʦ ʦʢʨʘʰʝʥʥʳʝ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʩʨʝʟʳ ʠʤʝʣʠ ʢʨʘʩʥʦʚʘʪʦï

ʬʠʦʣʝʪʦʚʳʡ ʪʦʥ, ʢʦʪʦʨʳʡ ʧʨʠ ʧʨʦʤʳʚʘʥʠʠ ʚ ʧʦʜʱʝʣʦʯʝʥʥʦʡ ʚʦʜʝ ʧʝʨʝʭʦʜʠʣ ʚ 

ʩʠʥʠʡ. ʍʦʨʦʰʦ ʧʨʦʤʳʪʳʡ ʠ çʧʦʩʠʥʝʚʰʠʡè ʩʨʝʟ ʠʟʚʣʝʢʘʣʠ ʠʟ ʚʦʜʳ ʠ ʦʧʫʩʢʘʣʠ ʚ 

ʨʘʩʪʚʦʨ ʵʦʟʠʥʘ. ʆʢʨʘʰʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 0,5-1 ʤʠʥ. ɼʘʣʝʝ ʧʨʦʤʳʚʘʣʠ ʚ ʙʦʣʴʰʦʡ 

ʯʘʰʢʝ ʩ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ 0,5-1 ʤʠʥ. ʇʦʩʣʝ ʦʩʫʰʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʝʛʦ 

ʦʩʪʦʨʦʞʥʦ ʦʧʫʩʢʘʣʠ ʚ 96%-ʳʡ ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ ʩ ʚʳʜʝʨʞʢʦʡ ʦʪ 0,5 ʜʦ 3-5 ʤʠʥʫʪ. 

ɿʘʪʝʤ ʧʨʝʧʘʨʘʪ ʠʟʚʣʝʢʘʣʩʷ ʠʟ ʩʧʠʨʪʘ, ʙʳʩʪʨʦ ʫʜʘʣʷʣʠʩʴ ʝʛʦ ʦʩʪʘʪʢʠ ʚʦʢʨʫʛ ʩʨʝʟʘ 

ʠ, ʥʝ ʜʘʚʘʷ ʝʤʫ ʧʦʜʩʦʭʥʫʪʴ, ʦʧʫʩʢʘʣʩʷ ʚ çʧʨʦʩʚʝʪʣʷʶʱʝʝè ʚʝʱʝʩʪʚʦ (ʢʩʠʣʦʣ) 

ʧʨʠʤʝʨʥʦ ʥʘ 1-3 ʤʠʥʫʪʳ ʠ ʙʳʩʪʨʦ (0,5-1 ʤʠʥ) ʧʨʝʧʘʨʘʪʳ ʧʨʦʤʳʚʘʣʠʩʴ ʢʩʠʣʦʣʦʤ. 

ʇʦʩʣʝ ʯʝʛʦ ʫʜʘʣʷʣʠʩʴ ʦʩʪʘʪʢʠ ʢʩʠʣʦʣʘ ʚʦʢʨʫʛ ʩʨʝʟʘ, ʫʢʣʘʜʳʚʘʣʘʩʴ ʢʘʧʣʷ 

ʢʘʥʘʜʩʢʦʛʦ ʙʘʣʴʟʘʤʘ ʠ ʧʨʝʧʘʨʘʪʳ ʧʦʢʨʳʚʘʣʠʩʴ ʧʦʢʨʦʚʥʳʤ ʩʪʝʢʣʦʤ.  

ɺʳʧʦʣʥʝʥʠʝ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉ ʢʘʞʜʦʛʦ ʧʘʨʘʬʠʥʦʚʦʛʦ ʙʣʦʢʘ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʦʧʫʭʦʣʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 

ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʪʦʤʘ Leica SM 2000R (Sliding Microtome for Routine 

Applications) ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʨʝʟʳ ʪʦʣʱʠʥʦʡ 4 ʤʠʢʨʦʥʘ. ʇʘʨʘʬʠʥʦʚʳʝ ʩʨʝʟʳ 

ʙʳʣʠ ʨʘʩʧʨʘʚʣʝʥʳ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ ɻʠʩʪʦʙʘʪ Leica HII210. ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʝʧʘʨʘʪʳ 

ʧʦʤʝʱʘʣʠʩʴ ʥʘ ʩʪʝʢʣʦ, ʧʦʢʨʳʪʦʝ Lïʧʦʣʠʣʠʟʠʥʦʤ, ʠ ʚʳʩʫʰʠʚʘʣʠʩʴ ʚ ʪʝʨʤʦʩʪʘʪʝ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Áʉ ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ. ɿʘʪʝʤ ʩʨʝʟʳ ʧʦʜʚʝʨʛʘʣʠʩʴ 

ʜʝʧʘʨʘʬʠʥʠʟʠʨʦʚʘʥʠʶ ʚ ʦïʢʩʠʣʦʣʝ ʜʚʘʞʜʳ ʧʦ ʧʷʪʴ ʤʠʥʫʪ, ʦʪʤʳʚʘʥʠʶ ʠ 

ʦʙʝʟʚʦʞʠʚʘʥʠʶ ʚ ʯʝʪʳʨʸʭ ʩʤʝʥʘʭ 96%-ʦʛʦ ʩʧʠʨʪʘ ʧʦ 5 ʤʠʥ. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʧʨʦʚʦʜʠʣʦʩʴ ʙʣʦʢʠʨʦʚʘʥʠʝ ʵʥʜʦʛʝʥʥʦʡ ʧʝʨʦʢʩʠʜʘʟʳ ʚ 3% ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ ʥʘ 

ʚʦʜʝ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ. ʇʦʩʣʝ ʵʪʦʛʦ ʩʪʸʢʣʘ ʧʨʦʤʳʚʘʣʠʩʴ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ 
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ʚʦʜʝ ʚ ʪʝʯʝʥʠʝ 3 ʤʠʥʫʪ. ɼʘʣʝʝ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʜʝʤʘʩʢʠʨʦʚʢʘ ʘʥʪʠʛʝʥʦʚ ʧʫʪʝʤ 

ʢʠʧʷʯʝʥʠʷ ʚ ʮʠʪʨʘʪʥʦʤ ʙʫʬʝʨʝ ʩ ʨʅ 6.0 ʠʣʠ ʚ ʕɼʊɸ ʩ ʨʅ 9.0 ʚ ʚʦʜʷʥʦʡ ʙʘʥʝ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʙʫʬʝʨʘ 95-99Áʉ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥ, ʟʘʪʝʤ ʝʱʝ 20 ʤʠʥ ʩʪʸʢʣʘ 

ʦʩʪʫʞʘʣʠʩʴ ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʇʦʩʣʝ ʵʪʦʛʦ ʩʪʸʢʣʘ 

ʧʝʨʝʥʦʩʠʣʠʩʴ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ ʥʘ 1ï2 ʤʠʥ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʧʨʦʤʳʚʘʥʠʝʤ TBS ï ʧʨʦʤʳʚʦʯʥʳʤ ʙʫʬʝʨʦʤ (DAKO, Denmark ɼʘʥʠʷ) ʜʚʘʞʜʳ ʩ 

ʵʢʩʧʦʟʠʮʠʝʡ ʧʦ 5 ʤʠʥ. ɿʘʪʝʤ ʩʨʝʟʳ ʦʙʚʦʜʠʣʠʩʴ ʧʘʨʘʬʠʥʦʚʳʤ ʢʘʨʘʥʜʘʰʦʤ 

(DakoCytomation Pen, ʢʦʜ S200230ï2) ʚ ʢʦʥʪʝʡʥʝʨʝ ʩ ʧʣʦʩʢʠʤ ʜʥʦʤ ʚʦ ʚʣʘʞʥʦʡ 

ʩʨʝʜʝ. 

ʇʝʨʚʳʝ ʘʥʪʠʪʝʣʘ ʨʘʟʚʦʜʠʣʠʩʴ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʙʫʬʝʨʘ (Antibody 

Diluent with Background Reducing Components ʬʠʨʤʳ DakoCytomation, code 

S3022) ʜʣʷ ʨʘʟʚʝʜʝʥʠʷ ʘʥʪʠʪʝʣ ʩ ʢʦʤʧʦʥʝʥʪʦʤ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʤ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʤʫ ʩʚʷʟʳʚʘʥʠʶ ʘʥʪʠʪʝʣ. ʈʘʟʚʝʜʝʥʠʝ, ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʝʨʚʳʭ ʘʥʪʠʪʝʣ ʫʢʘʟʘʥʳ ʚ ʪʘʙʣ. 11. 

ʕʢʩʧʦʟʠʮʠʷ ʧʝʨʚʳʭ ʘʥʪʠʪʝʣ ʩʦʩʪʘʚʣʷʣʘ ʦʜʠʥ ʯʘʩ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ 20Áʉ, ʟʘʪʝʤ ʩʪʸʢʣʘ ʩʦ ʩʨʝʟʘʤʠ ʧʨʦʤʳʚʘʣʠʩʴ ʚ TBSïʙʫʬʝʨʝ ʜʚʘʞʜʳ 

ʧʦ 5 ʤʠʥʫʪ. 

ʊʘʙʣʠʮʘ 11 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʝʨʚʳʭ ʘʥʪʠʪʝʣ 

ɸʥʪʠʪʝʣʦ ʂʣʦʥ 
ʉʧʝʮʠʬʠʯʥʦʩʪʴ ʈʘʙʦʯʝʝ 

ʨʘʟʚʝʜʝʥʠʝ 

ʌʠʨʤʘï

ʧʨʦʠʟʚʦʜʠʪʝʣʴ 

1 2 3 4 5 

Kiï67 SP6 ʗʜʝʨʥʦʝ 

ʦʢʨʘʰʠʚʘʥʠʝ 

1:50 DBS 

P53 DO-7 ʗʜʝʨʥʦʝ 

ʦʢʨʘʰʠʚʘʥʠʝ 

1:100 DBS 

PR NCL-L-

PGR312 

ʗʜʝʨʥʦʝ 

ʦʢʨʘʰʠʚʘʥʠʝ 

1:100 Leica 

ER NCL-L-

ER-6F11 

ʗʜʝʨʥʦʝ 

ʦʢʨʘʰʠʚʘʥʠʝ 

1:100 Leica 



90 

 

ɸʥʪʠʪʝʣʦ ʂʣʦʥ 
ʉʧʝʮʠʬʠʯʥʦʩʪʴ ʈʘʙʦʯʝʝ 

ʨʘʟʚʝʜʝʥʠʝ 

ʌʠʨʤʘï

ʧʨʦʠʟʚʦʜʠʪʝʣʴ 

HER2 CERBB2 ʄʝʤʙʨʘʥʥʦʝ 

ʦʢʨʘʰʠʚʘʥʠʝ 

1:400 DAKO 

CK7 OV-

TL12/30 

ʄʝʤʙʨʘʥʥʦʝ 

ʦʢʨʘʰʠʚʘʥʠʝ 

1:100 DAKO 

CK20 KS20.8 ʄʝʤʙʨʘʥʥʦʝ 

ʦʢʨʘʰʠʚʘʥʠʝ 

1:100 Cell-Marque 

CDX2 EPR27644 ʗʜʝʨʥʦʝ 

ʦʢʨʘʰʠʚʘʥʠʝ 

1:300 Cell-Marque 

WT1 6F-H2 ʗʜʝʨʥʦʝ 

ʦʢʨʘʰʠʚʘʥʠʝ 

1:100 DAKO 

Synapto 

physin 

MRQ-40 ʎʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦ

ʝ ʦʢʨʘʰʠʚʘʥʠʝ 

1:200 CMQ 

P16 P16ink4a ʎʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦ

ʝ ʦʢʨʘʰʠʚʘʥʠʝ 

1:50 BioGenex 

TTF1 NCL-L-

TTF1 

ʗʜʝʨʥʦʝ 

ʦʢʨʘʰʠʚʘʥʠʝ 

1:150 Leica 

CK8 EP17 ʎʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦ

ʝ ʦʢʨʘʰʠʚʘʥʠʝ 

1:200 Epitomics 

PAX8 MRQ-50 ʗʜʝʨʥʦʝ 

ʦʢʨʘʰʠʚʘʥʠʝ 

1:100 CMQ 

SMA NCL-SMA ʎʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦ

ʝ ʦʢʨʘʰʠʚʘʥʠʝ 

1:75 Novocastra 

MyoD1 5.8A ʗʜʝʨʥʦʝ 

ʦʢʨʘʰʠʚʘʥʠʝ 

1:20 DAKO 

GCDFP 

15 

23A3 ʎʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦ

ʝ ʦʢʨʘʰʠʚʘʥʠʝ 

1:50 CMQ 

Desmin D33 ʎʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦ

ʝ ʦʢʨʘʰʠʚʘʥʠʝ 

1:100 DAKO 

vimentin V9 ʎʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦ

ʝ ʦʢʨʘʰʠʚʘʥʠʝ 

1:100 DAKO 

MCK AE1/AE3 ʎʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦ1:100 CMQ 
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ɸʥʪʠʪʝʣʦ ʂʣʦʥ 
ʉʧʝʮʠʬʠʯʥʦʩʪʴ ʈʘʙʦʯʝʝ 

ʨʘʟʚʝʜʝʥʠʝ 

ʌʠʨʤʘï

ʧʨʦʠʟʚʦʜʠʪʝʣʴ 

ʝ ʦʢʨʘʰʠʚʘʥʠʝ 

 

ʉʚʷʟʳʚʘʥʠʝ ʚʪʦʨʳʭ ʘʥʪʠʪʝʣ ʩ ʢʣʝʪʢʘʤʠ ʦʧʫʭʦʣʠ ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʨʠ ʧʦʤʦʱʠ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʙʠʦʪʠʥïʩʪʨʝʧʪʘʚʠʜʠʥïʧʝʨʦʢʩʠʜʘʟʥʦʛʦ ʤʝʪʦʜʘ ʩ 

ʜʠʘʤʠʥʦʙʝʥʟʠʜʠʥʦʤ ʚ ʢʘʯʝʩʪʚʝ ʭʨʦʤʦʛʝʥʘ. ʇʦʩʣʝ ʨʝʘʢʮʠʠ ʩ ʜʠʘʤʠʥʦʙʝʥʟʠ-ʜʠʥʦʤ 

ʩʨʝʟʳ ʧʨʦʤʳʚʘʣʠʩʴ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ ʚ ʪʝʯʝʥʠʝ 3 ʤʠʥ ʠ ʧʦʜʚʝʨʛʘʣʠʩʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʢʨʘʩʢʝ ʧʨʠ ʧʦʤʦʱʠ ʛʝʤʘʪʦʢʩʠʣʠʥʘ ʄʘʡʝʨʘ ʚ ʪʝʯʝʥʠʝ 1-2 ʤʠʥ, 

ʜʘʣʝʝ ʦʥʠ ʦʪʤʳʚʘʣʠʩʴ ʚ ʚʦʜʝ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥ, ʜʝʛʠʜʨʠʨʦʚʘʣʠʩʴ ʚ 96% ʩʧʠʨʪʘʭ, 

ʠʟʦʧʨʦʧʠʣʦʚʳʭ ʩʧʠʨʪʘʭ, ʦʩʚʝʪʣʷʣʠʩʴ ʚ ʢʩʠʣʦʣʝ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ. ʉʨʝʟʳ 

ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʢʘʥʘʜʩʢʠʡ ʙʘʣʴʟʘʤ. 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ER ʠ 

PR 

ʇʦʣʦʞʠʪʝʣʴʥʦʡ ʩʯʠʪʘʣʘʩʴ ʨʝʘʢʮʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʥʘʙʣʶʜʘʣʦʩʴ ʷʜʝʨʥʦʝ 

ʦʢʨʘʰʠʚʘʥʠʝ 1% ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʠʣʠ ʙʦʣʝʝ. ʆʪʨʠʮʘʪʝʣʴʥʦʡ ʩʯʠʪʘʣʘʩʴ ʷʜʝʨʥʘʷ 

ʨʝʘʢʮʠʷ ʣʶʙʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʤʝʥʝʝ 1% ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʧʨʠ ʥʘʣʠʯʠʠ 

ʢʦʨʨʝʢʪʥʦʡ ʨʝʘʢʮʠʠ ʚ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʢʦʥʪʨʦʣʝ. 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ HER2  

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ HER2 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣ. 12. 
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ʊʘʙʣʠʮʘ 12 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ HER2 

ʀɻʍ-ʨʝʘʢʮʠʷ 

(ʙʘʣʣʳ) 

ʂʘʨʪʠʥʘ ʨʝʘʢʮʠʠ ʆʮʝʥʢʘ 

ʵʢʩʧʨʝʩʩʠʠ HER2 

1 2 3 

0 ʆʪʩʫʪʩʪʚʠʝ ʤʝʤʙʨʘʥʥʦʛʦ ʦʢʨʘʰʠʚʘʥʠʷ 

ʠʣʠ ʥʘʣʠʯʠʝ ʩʣʘʙʦʛʦ ʦʢʨʘʰʠʚʘʥʠʷ ʤʝʥʝʝ 

10% ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ 

ʅʝʛʘʪʠʚʥʘʷ 

1+ ʉʣʘʙʦʝ ʠ ʥʝʧʦʣʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʙʦʣʝʝ 

10% ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʠʣʠ ʩʣʘʙʦʝ 

ʨʘʚʥʦʤʝʨʥʦʝ ʤʝʤʙʨʘʥʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ 

ʤʝʥʝʝ 10% ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ 

ʅʝʛʘʪʠʚʥʘʷ 

2+ ʉʣʘʙʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʠʣʠ ʷʨʢʦʝ 

ʥʝʧʦʣʥʦʝ ʤʝʤʙʨʘʥʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ 

ʙʦʣʝʝ 10% ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ, ʠʣʠ 

ʷʨʢʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʤʝʤʙʨʘʥʥʦʝ 

ʦʢʨʘʰʠʚʘʥʠʝ ʤʝʥʝʝ 10% ʦʧʫʭʦʣʝʚʳʭ 

ʢʣʝʪʦʢ 

ʅʝʦʧʨʝʜʝʣʸʥʥʘʷ 

3+ ʗʨʢʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʤʝʤʙʨʘʥʥʦʝ 

ʦʢʨʘʰʠʚʘʥʠʝ ʙʦʣʝʝ 10% ʦʧʫʭʦʣʝʚʳʭ 

ʢʣʝʪʦʢ 

ʇʦʟʠʪʠʚʥʘʷ 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ Ki-67 

ʇʨʠ ʦʮʝʥʢʝ ʠʥʜʝʢʩʘ Ki-67 ʫʯʠʪʳʚʘʣʦʩʴ ʪʦʣʴʢʦ ʷʜʝʨʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ, ʙʝʟ 

ʫʯʸʪʘ ʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʪʠʧ ʵʢʩʧʨʝʩʩʠʠ ʤʘʨʢʝʨʘ (ʧʝʨʠʥʫʢʣʝʦʣʷʨʥʳʡ, 

ʥʫʢʣʝʦʧʣʘʟʤʝʥʥʳʡ, ʧʝʨʠʭʨʦʤʦʩʦʤʥʳʡ). ʇʦʜʩʯʸʪ ʚʢʣʶʯʘʣ 500 ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ. 

ʇʦʜʩʯʸʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʪʨʸʭ ʧʦʣʷʭ ʟʨʝʥʠʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʭ400. ɺ ʩʣʫʯʘʷʭ 

ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʦʧʫʭʦʣʠ ʚʳʙʠʨʘʣʠʩʴ ʫʯʘʩʪʢʠ ʦʧʫʭʦʣʠ ʩ ʥʘʠʙʦʣʴʰʝʡ 

ʤʠʪʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 
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ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨ53 

ʋʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʨ53 ʦʮʝʥʠʚʘʣʩʷ ʧʨʠ ʧʦʤʦʱʠ ʧʦʜʩʯʸʪʘ ʧʦʟʠʪʠʚʥʦ 

ʦʢʨʘʰʝʥʥʳʭ ʷʜʝʨ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ. ʇʦʣʦʞʠʪʝʣʴʥʦʡ ʩʯʠʪʘʣʘʩʴ ʨʝʘʢʮʠʷ, ʧʨʠ 

ʢʦʪʦʨʦʡ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʨʘʞʝʥʥʦʝ ʷʜʝʨʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ 75% ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ 

ʠʣʠ ʙʦʣʝʝ. 

ʄʘʥʫʘʣʴʥʘʷ ʤʠʢʨʦʜʠʩʩʝʢʮʠʷ 

ʅʘʯʘʣʴʥʳʡ ʵʪʘʧ ʟʘʢʣʶʯʘʣʩʷ ʚ ʚʳʧʦʣʥʝʥʠʠ ʩʝʨʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʩʨʝʟʦʚ 

ʦʧʫʭʦʣʠ ʪʦʣʱʠʥʦʡ 3-5 ʤʢʤ. ʇʝʨʚʳʡ ʠ ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ ʩʨʝʟ ʦʢʨʘʰʠʚʘʣʠʩʴ 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ ʜʣʷ ʢʦʥʪʨʦʣʷ ʥʘʣʠʯʠʷ 

ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʨʝʟʘʭ. ʅʘ ʩʪʝʢʣʝ, ʦʢʨʘʰʝʥʥʦʤ 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʤʘʨʢʝʨʦʤ ʦʪʤʝʯʘʣʠʩʴ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʤʠʢʨʦʜʠʩʩʝʢʮʠʷ (ʧʦʣʷ ʦʧʫʭʦʣʠ, ʩʢʦʧʣʝʥʠʷ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʩ 

ʦʯʝʚʠʜʥʳʤ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʙʦʣʝʝ 80%). ɿʘʪʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʝʦʢʨʘʰʝʥʥʳʝ 

ʩʨʝʟʳ ʜʝʧʘʨʘʬʠʥʠʟʠʨʦʚʘʣʠ ʢʩʠʣʦʣʦʤ ʠ ʦʙʝʟʚʦʞʠʚʘʣʠ ʵʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ 

ʚʦʩʭʦʜʷʱʝʡ ʧʣʦʪʥʦʩʪʠ. ʄʠʢʨʦʜʠʩʩʝʢʮʠʷ ʚʳʧʦʣʥʷʣʘʩʴ ʧʫʪʸʤ ʥʘʣʦʞʝʥʠʷ 

ʥʝʦʢʨʘʰʝʥʥʦʛʦ ʩʨʝʟʘ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ çʢʘʨʪʠʨʦʚʘʥʥʳʡè ʦʢʨʘʰʝʥʥʳʡ 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ ʩʨʝʟ. ʇʦʩʣʝ ʯʝʛʦ ʚʳʧʦʣʥʷʣʦʩʴ ʪʱʘʪʝʣʴʥʦʝ 

ʩʦʩʢʘʙʣʠʚʘʥʠʝ ʫʯʘʩʪʢʘ ʦʧʫʭʦʣʠ ʥʘ ʥʝʦʢʨʘʰʝʥʥʦʤ ʩʨʝʟʝ ʧʨʠ ʧʦʤʦʱʠ 

ʦʜʥʦʨʘʟʦʚʦʛʦ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʩʢʘʣʴʧʝʣʷ. ʂʦʣʠʯʝʩʪʚʦ ʥʝʦʢʨʘʰʝʥʥʳʭ ʩʨʝʟʦʚ 

ʪʦʣʱʠʥʦʡ 3-5 ʤʢʤ, ʩ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʩʦʩʢʘʙʣʠʚʘʥʠʝ, ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 5 ʜʦ 

20 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʰʠʨʥʦʩʪʠ ʦʧʫʭʦʣʝʚʦʛʦ ʧʦʨʘʞʝʥʠʷ, ʧʣʦʪʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʞʠʚʳʭ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ, ʫʯʘʩʪʢʦʚ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʦʙʲʸʤʦʤ ʩʪʨʦʤʘʣʴʥʳʭ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ, 

ʢʣʝʪʦʢ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʨʷʜʘ, ʩʦʩʫʜʦʚ. 

ɺʦ ʠʟʙʝʞʘʥʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʪʢʘʥʠ ʠ ʢʦʥʪʘʤʠʥʘʮʠʠ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ 

ʥʝʦʧʫʭʦʣʝʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚʩʝ ʠʥʩʪʨʫʤʝʥʪʳ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ 100% ʵʪʘʥʦʣʦʤ, 

ʤʠʢʨʦʪʦʤ ʦʙʨʘʙʘʪʳʚʘʣʩʷ ʢʩʠʣʦʣʦʤ, ʚʳʧʦʣʥʷʣʘʩʴ ʯʘʩʪʘʷ ʩʤʝʥʘ ʙʨʠʪʚ ʤʠʢʨʦʪʦʤʘ. 
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ʇʝʨʝʜ ʜʠʩʩʝʢʮʠʝʡ ʚʩʝ ʥʝʦʢʨʘʰʝʥʥʳʝ ʩʨʝʟʳ ʥʘ ʩʪʸʢʣʘʭ ʚʳʩʫʰʠʚʘʣʠʩʴ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 37ÁC ʚ ʪʝʯʝʥʠʝ 12 ʯʘʩʦʚ (ʥʘ ʥʦʯʴ). 

ʕʢʩʪʨʘʢʮʠʷ ɼʅʂ ʠʟ ʧʘʨʘʬʠʥʦʚʳʭ ʙʣʦʢʦʚ 

ʕʢʩʪʨʘʢʮʠʷ ɼʅʂ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʠʟ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʬʦʨʤʘʣʠʥʦʤ, 

ʧʦʤʝʱʝʥʥʳʭ ʚ ʧʘʨʘʬʠʥ ʦʙʨʘʟʮʦʚ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʝʥʦʣʘ ʠ 

ʭʣʦʨʦʬʦʨʤʘ, ʨʘʥʝʝ ʦʧʠʩʘʥʥʦʛʦ ʚ ʨʘʙʦʪʝ [94]. ʉʝʢʮʠʠ ʪʢʘʥʠ 

ʜʝʧʘʨʘʬʠʥʠʟʠʨʦʚʘʣʠʩʴ ʚ 2 ʩʤʝʥʘʭ ʢʩʠʣʦʣʘ (500 ʤʢʣ) ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

ʠ 1 ʩʤʝʥʝ 96% ʵʪʘʥʦʣʘ (500 ʤʢʣ), ʟʘʪʝʤ ʣʠʟʠʨʦʚʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ 16 ʯʘʩʦʚ ʠʣʠ ʚ 

ʪʝʯʝʥʠʝ ʥʦʯʠ ʚ ʙʫʬʝʨʥʦʤ ʨʘʩʪʚʦʨʝ (10 ʤʄ Tris-HCl, pH 8.0, 0.1 ʤM EDTA, 2% 

SDS) ʩ ʧʨʦʪʝʠʥʘʟʦʡ ʂ (500 ʤʢʛ/ʤʣ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 60ÁC. ʅʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ 

ʜʦʙʘʚʣʷʣʠʩʴ ʨʘʚʥʳʡ ʦʙʲʝʤ ʬʝʥʦʣʘ, ʭʣʦʨʦʬʦʨʤʘ ʠ ʠʟʦʘʤʠʣʦʚʦʛʦ ʩʧʠʨʪʘ (25:24:1), 

ʚʳʧʦʣʥʷʣʠʩʴ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ. ɺʝʨʭʥʷʷ ʚʦʜʥʘʷ ʬʨʘʢʮʠʷ 

ʧʝʨʝʤʝʱʘʣʘʩʴ ʚ ʦʪʜʝʣʴʥʫʶ ʧʨʦʙʠʨʢʫ. ʇʦʩʣʝ ʵʪʦʛʦ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʨʝʮʠʧʠʪʘʮʠʷ 

ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʚ 0,25 ʄ ʘʮʝʪʘʪʘ ʥʘʪʨʠʷ, 20 ʤʛ/ʤʣ ʛʣʠʢʦʛʝʥʦʚʦʛʦ ʥʦʩʠʪʝʣʷ ʠ 

2 ʦʙʲʝʤʘʭ ʵʪʘʥʦʣʘ. ʅʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʨʘʩʪʚʦʨ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʩʷ ʚ ʪʝʯʝʥʠʝ 30 

ʤʠʥ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 0ï5Üʉ. ʇʨʝʮʠʧʠʪʘʪʳ ʦʪʤʳʚʘʣʠʩʴ 70%-ʥʳʤ ʵʪʘʥʦʣʦʤ ʜʣʷ 

ʫʜʘʣʝʥʠʷ ʩʦʣʝʡ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʨʘʩʪʚʦʨʝʥʠʝ ɼʅʂ ʚ 20 ʤʢʣ ʩʪʝʨʠʣʴʥʦʡ 

ʚʦʜʳ.  

ɻʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʜʣʷ ʧʦʠʩʢʘ çʬʘʫʥʜʝʨè-ʤʫʪʘʮʠʡ ʚ ʛʝʥʘʭ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʈʄɾ 

ɻʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʨʦʩʩʠʡʩʢʦʡ ʧʦʧʫʣʷʮʠʠ 

ʤʫʪʘʮʠʡ ʚ ʛʝʥʘʭ BRCA1 (ʪʘʙʣ. 11) ʚʳʧʦʣʥʷʣʦʩʴ ʧʨʠ ʧʦʤʦʱʠ ʘʣʣʝʣʴ-

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʇʎʈ (ʨʠʩ. 17, ʪʘʙʣ. 12). ɺ ʢʘʞʜʦʡ ʨʝʘʢʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 20 ʥʛ ɼʅʂ, 1 ʝʜʠʥʠʮʘ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʘʢʪʠʚʠʨʫʝʤʦʡ Taq 

(ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʡ)-ɼʅʂ-ʧʦʣʠʤʝʨʘʟʳ, 1ʭ ʇʎʈ-ʙʫʬʝʨ (ʨʅ 8.3), 1.5 ʤʄ MgCl2, 200 

ʤʢʄ dNTP (ʥʫʢʣʝʦʟʠʜʥʳʝ ʪʨʠʬʦʩʬʘʪʳ ʩ ʜʝʟʦʢʩʠʨʠʙʦʟʦʡ), 0.5 ʤʢʄ ʢʘʞʜʦʛʦ 
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ʧʨʘʡʤʝʨʘ ʠ 0.2ʭ ʢʨʘʩʠʪʝʣʴ SYBR Green, ʦʢʨʘʰʠʚʘʶʱʝʛʦ ʥʫʢʣʝʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʚ 

ʢʦʥʝʯʥʦʤ ʦʙʲʝʤʝ 20 ʤʢʣ. ʇʎʈ-ʘʤʧʣʠʬʠʢʘʮʠʷ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ 

ʘʧʧʘʨʘʪʘ CFX96 Real-Time System: (Bio-Rad). ʇʨʠ ʢʘʞʜʦʡ ʧʦʩʪʘʥʦʚʢʝ ʨʝʘʢʮʠʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʦʟʠʪʠʚʥʳʝ ʠ ʥʝʛʘʪʠʚʥʳʝ ʢʦʥʪʨʦʣʠ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʧʨʘʡʤʝʨʦʚ ʠ ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 13 ʠ 14. 

ʊʘʙʣʠʮʘ 13 

ʉʧʠʩʦʢ ʦʧʨʝʜʝʣʷʚʰʠʭʩʷ çʬʘʫʥʜʝʨè-ʤʫʪʘʮʠʡ, ʠʭ ʣʦʢʘʣʠʟʘʮʠʷ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ɻʝʥ ʄʫʪʘʮʠʷ ʕʢʟʦʥ ʊʠʧ ʤʫʪʘʮʠʠ ɼʦʤʝʥ 

BRCA1 185delAG 2 
ʉʜʚʠʛ ʨʘʤʢʠ 

ʩʯʠʪʳʚʘʥʠʷ  
Zinc-finger motif 

BRCA1 4153delA 11 

ʉʜʚʠʛ ʨʘʤʢʠ 

ʩʯʠʪʳʚʘʥʠʷ  
ʂʦʤʧʣʝʢʩ ʵʢʟʦʥʦʚ 11ï

13  

BRCA1 5382 insC 20 

ʉʜʚʠʛ ʨʘʤʢʠ 

ʩʯʠʪʳʚʘʥʠʷ  BRCT 

 

 

ʈʠʩ. 17. ɼʝʪʝʢʮʠʷ ʤʫʪʘʮʠʠ BRCA1 5382insC ʤʝʪʦʜʦʤ ʘʣʣʝʣʴ-

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʇʎʈ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɺ ʣʝʚʦʡ ʯʘʩʪʠ ʨʠʩʫʥʢʘ 

ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʨʘʟʝʮ ʙʝʟ ʤʫʪʘʮʠʠ, ʚ ʧʨʘʚʦʡ ï ʦʙʨʘʟʝʮ, ʩʦʜʝʨʞʘʱʠʡ ʤʫʪʘʮʠʶ. Wt ï 

ʨʝʟʫʣʴʪʘʪ ʘʤʧʣʠʬʠʢʘʮʠʠ ʩ ʧʘʨʦʡ ʧʨʘʡʤʝʨʦʚ, ʩʧʝʮʠʬʠʯʥʦʡ ʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʜʠʢʦʛʦ ʪʠʧʘ, mut - ʨʝʟʫʣʴʪʘʪ ʘʤʧʣʠʬʠʢʘʮʠʠ ʩ ʧʘʨʦʡ ʧʨʘʡʤʝʨʦʚ, ʩʧʝʮʠʬʠʯʥʦʡ ʢ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ c ʤʫʪʘʮʠʝʡ 
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ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ SPSS Version 17.  

ɹʳʣʘ ʩʦʟʜʘʥʘ ʵʣʝʢʪʨʦʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʫʶ ʚʥʦʩʠʣʠʩʴ ʠʩʩʣʝʜʫʝʤʳʝ 

ʧʦʢʘʟʘʪʝʣʠ. ɺ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ: 

1. ʆʧʠʩʘʪʝʣʴʥʘ ̫ ʩʪʘʪʠʩʪʠʢʘ (ʯʘʩʪʦʪʳ, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, ʤʝʜʠʘʥʘ, 

ʩʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ, ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ). 

2. ʇʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟʳ ʥʦʨʤʘʣʴʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

ʧʦ ʢʨʠʪʝʨʠʶ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ. 

3. ʆʮʝʥʢʘ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʷ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʚ ʥʝʩʚʷʟʘʥʥʳʭ 

ʚʳʙʦʨʢʘʭ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʝʣʠʯʠʥ ʧʨʠ ʧʦʤʦʱʠ t-ʢʨʠʪʝʨʠʷ ʠ ʧʦ 

U-ʢʨʠʪʝʨʠʶ ʚ ʪʝʩʪʝ ʄʘʥʥ-ʋʠʪʥʠ ʧʨʠ ʥʝʥʦʨʤʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ. 

4. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʤʘʣʳʭ ʛʨʫʧʧ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʪʦʯʥʳʡ ʪʝʩʪ ʌʠʰʝʨʘ.  

ɼʣʷ ʦʮʝʥʢʠ ʦʪʜʘʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ (ʦʙʱʝʡ ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʙʦʣʴʥʳʭ) ʧʨʠʤʝʥʷʣʠ ʤʝʪʦʜ ʂʘʧʣʘʥʘ-ʄʝʡʝʨʘ (ʤʝʪʦʜ ʤʥʦʞʠʪʝʣʴʥʳʭ ʦʮʝʥʦʢ).  

ɺʩʝ ʨʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠʩʴ ʜʦʩʪʦʚʝʨʥʳʤʠ ʧʨʠ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʥʝ 

ʤʝʥʝʝ 95% (ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʨ <0,05). 
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ʊʘʙʣʠʮʘ 14 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʘʡʤʝʨʦʚ ʠ ʫʩʣʦʚʠʷ ʇʎʈ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 3 çʬʘʫʥʜʝʨè-

ʤʫʪʘʮʠʡ ʚ ʛʝʥʘʭ BRCA1 

ʄʫʪʘʮʠʷ ʇʨʘʡʤʝʨ 5ô-3ô ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ɼʣʠʥʘ 

ʧʨʦʜʫʢ-

ʪʘ 

BRCA1 

5382insC 

ɼʠʢ. ʪʠʧ CAAAGCGCAAGAGAATCCCAG 

101 bp ʄʫʪʘʮʠʷ CAAAGCGAGCAAGAGAATCCCCA 

ʆʙʱʠʡ TCTGCAAAGGGGAGTGGAATACA 

ʋʩʣʦʚʠʷ ʇʎʈ (50 ʮʠʢʣʦʚ) 

ʊʝʤʧ 

[`C] 
95 68 72 

ʚʨʝʤʷ 

[ʩʝʢ] 
15 30 30 

ʤʫʪʘʮʠʷ ʧʨʘʡʤʝʨ 5ô-3ô ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 
ɼʣʠʥʘ 

ʧʨʦʜʫʢʪʘ 

BRCA1 

4153delA 

ɼʠʢ. ʪʠʧ AGCCCGTTCCTCTTTCTTC 

134 bp ʄʫʪʘʮʠʷ AGCCCGTTCCTCTTTCTCA 

ʆʙʱʠʡ GACTGCAAATACAAACACCCA 

ʋʩʣʦʚʠʷ ʇʎʈ (50 ʮʠʢʣʦʚ) 

ʊʝʤʧ 

[`C] 
95 62 72 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 14 

ʚʨʝʤʷ 

[ʩʝʢ] 

 

15 30 30 

ʤʫʪʘʮʠʷ ʧʨʘʡʤʝʨ 5ô-3ô ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 
ɼʣʠʥʘ 

ʧʨʦʜʫʢʪʘ 

BRCA1 

185delA

G 

ɼʠʢ. ʪʠʧ GCTATGCAGAAAATCTTAGAGTGTCC 

173 bp 
ʄʫʪʘʮʠʷ ATGCTATGCAGAAAATCTTAGTGTCC 

ʆʙʱʠʡ 
CAGTTAAGGAAATCAGCAATTACAATA

GC 

ʋʩʣʦʚʠʷ ʇʎʈ (50 ʮʠʢʣʦʚ) 

ʊʝʤʧ 

[`C] 
95 69 72 

ʚʨʝʤʷ 

[ʩʝʢ] 
15 30 30 
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ɻʣʘʚʘ 3. ʈʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

3.1. ʈʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 

ʆʙʱʘʷ ʢʣʠʥʠʢʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ BRCA1-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʦʧʫʭʦʣʝʡ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 

ʄʦʣʝʢʫʣʷʨʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ founder-ʤʫʪʘʮʠʡ (BRCA1 5382insC 

[c.5266dupC], BRCA1 4153delA [c.4034delA], BRCA1 185delAG [c.68_69delAG]) 

ʙʳʣʦ ʫʩʧʝʰʥʳʤ ʫ 414 ʧʘʮʠʝʥʪʦʢ.  

ʄʫʪʘʮʠʷ BRCA1 ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʫ 4.6% (n = 19) ʞʝʥʱʠʥ. ʉʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʈʄɾ ʩ ʤʫʪʘʮʠʝʡ BRCA1 ʩʦʩʪʘʚʠʣ 40.9 ʣʝʪ ʠ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 27 ʜʦ 

50 ʣʝʪ. ʂʣʠʥʠʯʝʩʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ ʩʨʝʜʠ BRCA1-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʢʘʨʮʠʥʦʤ ʙʳʣʘ ʨʘʩʧʨʝʜʝʣʝʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʊ1 ī 2 

(10.5%) ʧʘʮʠʝʥʪʢʠ, ʩʊ2 - 11 (57.9%) ʧʘʮʠʝʥʪʦʢ, ʩʊ3 - 3 (15.8%) ʧʘʮʠʝʥʪʦʢ, ʩʊ4 - 3 

(15.8%) ʧʘʮʠʝʥʪʦʢ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʈʄɾ ʙʝʟ ʤʫʪʘʮʠʠ BRCA1 ʩʦʩʪʘʚʠʣ 

43.1 ʛʦʜʘ ʠ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 23 ʜʦ 50 ʣʝʪ. ʂʣʠʥʠʯʝʩʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ 

ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ ʩʨʝʜʠ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʢʘʨʮʠʥʦʤ ʙʳʣʘ ʨʘʩʧʨʝʜʝʣʝʥʘ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʊ1 ī 8 (2%) ʧʘʮʠʝʥʪʦʢ, ʩʊ2 - 132 (33.4%) ʧʘʮʠʝʥʪʢʠ, ʩʊ3 ī 

105 (26.6%) ʧʘʮʠʝʥʪʦʢ, ʩʊ4 ī 149 (37.7%) ʧʘʮʠʝʥʪʦʢ. ʉʚʝʜʝʥʠʷ ʦ ʢʣʠʥʠʯʝʩʢʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʫ 1 (0.3%) ʧʘʮʠʝʥʪʢʠ.  

ɺ ʪʘʙʣ. 15 ʧʨʠʚʝʜʝʥʳ ʢʣʠʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʫʯʘʝʚ ʩ ʥʦʩʠʪʝʣʴʩʪʚʦʤ 

ʤʫʪʘʮʠʡ ʠ ʠʭ ʩʨʘʚʥʝʥʠʝ ʩ ʦʧʫʭʦʣʷʤʠ ʙʝʟ ʤʫʪʘʮʠʠ BRCA1.  
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ʊʘʙʣʠʮʘ 15 

ʂʣʠʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʮʠʝʥʪʦʢ ʩ ʥʦʩʠʪʝʣʴʩʪʚʦʤ ʤʫʪʘʮʠʡ BRCA1 ʠ 

ʧʘʮʠʝʥʪʦʢ ʙʝʟ ʤʫʪʘʮʠʡ 

 ʅʦʩʠʪʝʣʴʥʠʮʳ ʤʫʪʘʮʠʠ 

BRCA1  

ʇʘʮʠʝʥʪʢʠ ʙʝʟ ʤʫʪʘʮʠʠ 

ʏʠʩʣʦ ʧʘʮʠʝʥʪʦʢ 19 395 

ɺʦʟʨʘʩʪ (ʣʝʪ)   

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 40.9 43.1 

ɼʠʘʧʘʟʦʥ 27ï50 23ï50 

ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ 

ʦʧʫʭʦʣʠ  

  

ʩʊ1 2 (10.5%) 8 (2%) 

ʩʊ2 11 (57.9%) 132 (33.4%) 

ʩʊ3 3 (15.8%) 105 (26.6%) 

ʩʊ4 3 (15.8%) 149 (37.7%) 

ʩTx 0 (0.0%) 1 (0.3%) 

 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʦʧʫʭʦʣʝʡ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 

ɺ ʭʦʜʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ BRCA1-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʈʄɾ ʫ 13 (100%) ʙʦʣʴʥʳʭ ʚʳʷʚʣʝʥ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ 

(ʜʫʢʪʘʣʴʥʳʡ) ʛʠʩʪʦʪʠʧ ʦʧʫʭʦʣʠ (ʨʠʩʫʥʢʠ 18-21). ʋ 6 ʧʘʮʠʝʥʪʦʢ ʧʘʨʘʬʠʥʦʚʳʝ 

ʙʣʦʢʠ ʠ ʤʠʢʨʦʧʨʝʧʘʨʘʪʳ ʙʳʣʠ ʥʝʜʦʩʪʫʧʥʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ 33.3% (n = 2) 

ʩʣʫʯʘʝʚ ʙʳʣʘ ʚʳʷʚʣʝʥʘ 2-ʘ ̫ʩʪʝʧʝʥʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʦʧʫʭʦʣʠ (ʫʤʝʨʝʥʥʘʷ), ʘ ʚ 

66.7% (n = 4) ʩʣʫʯʘʝʚ 3-  ̫ʩʪʝʧʝʥʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʦʧʫʭʦʣʠ (ʥʠʟʢʘʷ). ʉʣʫʯʘʝʚ ʩ 

1-ʦʡ ʩʪʝʧʝʥʴʶ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʦʧʫʭʦʣʠ ʩʨʝʜʠ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʈʄɾ 

ʥʝ ʚʳʷʚʣʝʥʦ. ʉʚʝʜʝʥʠʷ ʦ ʩʪʝʧʝʥʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ 

ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʫ 13 ʙʦʣʴʥʳʭ. ɺ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʈʄɾ ʙʝʟ ʤʫʪʘʮʠʠ BRCA1 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ (ʜʫʢʪʘʣʴʥʳʡ) ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʪʠʧ ʦʧʫʭʦʣʠ ʚʳʷʚʣʝʥ ʫ 157 

(85.8%) ʧʘʮʠʝʥʪʦʢ, ʜʦʣʴʢʦʚʳʡ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʪʠʧ ʫ 13 (7.1%) ʧʘʮʠʝʥʪʦʢ, ʜʨʫʛʠʝ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʚʘʨʠʘʥʪʳ ʫ 13 (7.1%) ʧʘʮʠʝʥʪʦʢ (ʠʟ ʥʠʭ 5 ʧʘʮʠʝʥʪʦʢ ï ʤʫʮʠʥʦʟʥʘʷ 
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ʢʘʨʮʠʥʦʤʘ (ʨʠʩʫʥʢʠ 22-23), 2 ʧʘʮʠʝʥʪʢʠ ī ʤʝʜʫʣʣʷʨʥʘʷ ʢʘʨʮʠʥʦʤʘ (ʨʠʩ. 24-25), 2 

ʧʘʮʠʝʥʪʢʠ ī ʪʫʙʫʣʷʨʥʘʷ ʢʘʨʮʠʥʦʤʘ (ʨʠʩ. 26-27), 1 ʧʘʮʠʝʥʪʢʘ ī ʩʝʢʨʝʪʦʨʥʘʷ 

ʢʘʨʮʠʥʦʤʘ, 3 ʧʘʮʠʝʥʪʢʠ ī ʩʤʝʰʘʥʥʳʝ ʢʘʨʮʠʥʦʤʳ). ɺ 12.8% (n = 17) ʩʣʫʯʘʝʚ ʙʳʣʘ 

ʚʳʷʚʣʝʥʘ 1-ʘ ̫ʩʪʝʧʝʥʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʦʧʫʭʦʣʠ (ʚʳʩʦʢʘʷ), ʚ 49.6% (n = 66) 

ʩʣʫʯʘʝʚ ʙʳʣʘ ʚʳʷʚʣʝʥʘ 2-ʘ ̫ʩʪʝʧʝʥʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʦʧʫʭʦʣʠ (ʫʤʝʨʝʥʥʘʷ), ʘ ʚ 

37.6% (n = 50) ʩʣʫʯʘʝʚ - 3-  ̫ ʩʪʝʧʝʥʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʦʧʫʭʦʣʠ (ʥʠʟʢʘʷ). 

ʉʚʝʜʝʥʠʷ ʦ ʩʪʝʧʝʥʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʫ 262 

ʙʦʣʴʥʳʭ. 

ɺ ʪʘʙʣ. 16 ʧʨʠʚʝʜʝʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʫʯʘʝʚ ʩ 

ʥʦʩʠʪʝʣʴʩʪʚʦʤ ʤʫʪʘʮʠʡ ʠ ʠʭ ʩʨʘʚʥʝʥʠʝ ʩ ʦʧʫʭʦʣʷʤʠ ʙʝʟ ʤʫʪʘʮʠʠ BRCA1. 

 ʊʘʙʣʠʮʘ 16 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʮʠʝʥʪʦʢ ʩ ʤʫʪʘʮʠʷʤʠ BRCA1 ʠ ʧʘʮʠʝʥʪʦʢ 

ʙʝʟ ʤʫʪʘʮʠʡ 

 ʅʦʩʠʪʝʣʴʥʠʮʳ ʤʫʪʘʮʠʠ 

BRCA1  

ʇʘʮʠʝʥʪʢʠ ʙʝʟ ʤʫʪʘʮʠʡ 

ɻʠʩʪʦʣʦʛʠʯ. ʪʠʧ   

ʅʝʩʧʝʮʠʬʠʯʝʩʢʠʡ 13 (100%) 157 (85.8%) 

ɼʦʣʴʢʦʚʳʡ 0 (0.0%) 13 (7.1%) 

ɼʨʫʛʦʡ 0 (0.0%) 13 (7.1%) 

ʅʝʪ ʜʘʥʥʳʭ 6  211 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ 

ʩʪʝʧʝʥʴ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ  

  

G1 0 (0.0%) 17 (12.8%) 

G2 2 (33.3%) 66 (49.6%) 

G3 4 (66.7%) 50 (37.6%) 

ʅʝ ʦʧʨʝʜʝʣʝʥʘ 13 262 
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ʈʠʩ. 18. ʉʧʦʨʘʜʠʯʝʩʢʠʡ ʠʥʚʘʟʠʚʥʳʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʈʄɾ, NST 

(ʜʫʢʪʘʣʴʥʳʡ), ʦʢʨ. ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ100 

 

 

ʈʠʩ. 19. ʉʧʦʨʘʜʠʯʝʩʢʠʡ ʠʥʚʘʟʠʚʥʳʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʈʄɾ, NST 

(ʜʫʢʪʘʣʴʥʳʡ), ʦʢʨ. ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ400 
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ʈʠʩ. 20. BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʠʥʚʘʟʠʚʥʳʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʈʄɾ, 

NST (ʜʫʢʪʘʣʴʥʳʡ), ʦʢʨ. ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ100 

 

 

ʈʠʩ. 21. BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʠʥʚʘʟʠʚʥʳʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʈʄɾ, 

NST (ʜʫʢʪʘʣʴʥʳʡ), ʦʢʨ. ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ400 
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ʈʠʩ. 22. ʄʫʮʠʥʦʟʥʳʡ ʈʄɾ, ʦʢʨ. ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ50 

 

ʈʠʩ. 23. ʄʫʮʠʥʦʟʥʳʡ ʈʄɾ, ʦʢʨ. ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ400 
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ʈʠʩ. 24. ʄʝʜʫʣʣʷʨʥʳʡ ʈʄɾ, ʦʢʨ. ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ200 

  

 

ʈʠʩ. 25. ʄʝʜʫʣʣʷʨʥʳʡ ʈʄɾ, ʦʢʨ. ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ400 
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ʈʠʩ. 26. ʊʫʙʫʣʷʨʥʳʡ ʈʄɾ, ʦʢʨ. ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ50 

 

ʈʠʩ. 27. ʊʫʙʫʣʷʨʥʳʡ ʈʄɾ, ʦʢʨ. ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ400 
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ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ 

ʦʧʫʭʦʣʝʡ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ BRCA1-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʈʄɾ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ER ʚʳʷʚʣʝʥʘ ʫ 2 (13.3%) 

ʙʦʣʴʥʳʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ER ʥʘʙʣʶʜʘʣʘʩʴ ʫ 13 (86.7%) 

ʙʦʣʴʥʳʭ. ʇʘʨʘʬʠʥʦʚʳʝ ʙʣʦʢʠ ʩ ʦʙʨʘʟʮʦʤ ʦʧʫʭʦʣʠ ʙʳʣʠ ʥʝʜʦʩʪʫʧʥʳ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʩʪʘʪʫʩʘ ER, PR, HER2 ʫ 4 ʙʦʣʴʥʳʭ. 

ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʵʢʩʧʨʝʩʩʠʷ PR ʚ ʛʨʫʧʧʝ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʈʄɾ 

ʚʳʷʚʣʝʥʘ ʫ 3 (20.0%) ʙʦʣʴʥʳʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʵʢʩʧʨʝʩʩʠʷ PR 

ʥʘʙʣʶʜʘʣʘʩʴ ʫ 12 (80.0%) ʙʦʣʴʥʳʭ. 

ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʵʢʩʧʨʝʩʩʠʷ HER2 ʚ ʛʨʫʧʧʝ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʈʄɾ 

ʦʪʤʝʯʝʥʘ ʫ 3 (20.0%) ʙʦʣʴʥʳʭ (ʨʠʩ. 28), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʵʢʩʧʨʝʩʩʠʷ 

PR ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʫ 12 (80.0%) ʙʦʣʴʥʳʭ. 

ʂʦʣʠʯʝʩʪʚʦ ʪʨʠʞʜʳ ʥʝʛʘʪʠʚʥʳʭ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʈʄɾ ʩʦʩʪʘʚʠʣʦ 

80.0% (n = 12), ʣʠʰʴ ʚ 20% (n = 3) ʩʣʫʯʘʝʚ ʥʘʙʣʶʜʘʣʘʩʴ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʵʢʩʧʨʝʩʩʠʷ 1 ʠʟ 3 ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʘʨʢʝʨʦʚ (ER, PR, HER2).  

ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʈʄɾ ʙʝʟ ʥʦʩʠʪʝʣʴʩʪʚʘ ʤʫʪʘʮʠʡ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ER ʚʳʷʚʣʝʥʘ ʫ 137 (60.8%) ʙʦʣʴʥʳʭ (ʨʠʩ. 29), ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ER ʥʘʙʣʶʜʘʣʘʩʴ ʫ 88 (39.2%) ʙʦʣʴʥʳʭ. 

ʇʘʨʘʬʠʥʦʚʳʝ ʙʣʦʢʠ ʩ ʦʙʨʘʟʮʦʤ ʦʧʫʭʦʣʠ ʙʳʣʠ ʥʝʜʦʩʪʫʧʥʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʪʘʪʫʩʘ 

ER, PR ʫ 170 ʙʦʣʴʥʳʭ. 

ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʵʢʩʧʨʝʩʩʠʷ PR ʚ ʛʨʫʧʧʝ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʈʄɾ ʙʝʟ 

ʥʦʩʠʪʝʣʴʩʪʚʘ ʤʫʪʘʮʠʡ ʚʳʷʚʣʝʥʘ ʫ 120 (53.3%) ʙʦʣʴʥʳʭ (ʨʠʩ. 30), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʵʢʩʧʨʝʩʩʠʷ PR ʥʘʙʣʶʜʘʣʘʩʴ ʫ 105 (46.7%) ʙʦʣʴʥʳʭ. 

ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʵʢʩʧʨʝʩʩʠʷ HER2 ʚ ʛʨʫʧʧʝ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʈʄɾ ʙʝʟ 

ʥʦʩʠʪʝʣʴʩʪʚʘ ʤʫʪʘʮʠʡ ʦʪʤʝʯʝʥʘ ʫ 167 (74.5%) ʙʦʣʴʥʳʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʵʢʩʧʨʝʩʩʠʷ PR ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʫ 57 (25.5%) ʙʦʣʴʥʳʭ.  

ʂʦʣʠʯʝʩʪʚʦ ʪʨʠʞʜʳ ʥʝʛʘʪʠʚʥʳʭ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʈʄɾ ʙʝʟ ʥʦʩʠʪʝʣʴʩʪʚʘ 

ʤʫʪʘʮʠʡ ʈʄɾ ʩʦʩʪʘʚʠʣʦ 25.5% (n = 57), ʘ ʚ 74.5% (n = 167) ʩʣʫʯʘʝʚ ʥʘʙʣʶʜʘʣʘʩʴ 
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ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʵʢʩʧʨʝʩʩʠʷ 1 ʠʟ 3 ʤʘʨʢʝʨʦʚ (ER, PR, HER2). ɺ ʪʘʙʣ. 17 ʧʨʠʚʝʜʝʥʳ 

ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʨʘʟʮʦʚ ʦʧʫʭʦʣʠ ʦʪ ʥʦʩʠʪʝʣʴʥʠʮ 

ʤʫʪʘʮʠʡ ʠ ʠʭ ʩʨʘʚʥʝʥʠʝ ʩ ʦʧʫʭʦʣʷʤʠ ʙʝʟ ʤʫʪʘʮʠʠ BRCA1.  

ʊʘʙʣʠʮʘ 17 

ʀʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʮʠʝʥʪʦʢ ʩ ʤʫʪʘʮʠʷʤʠ BRCA1 ʠ 

ʧʘʮʠʝʥʪʦʢ ʙʝʟ ʤʫʪʘʮʠʡ 

 
ʅʦʩʠʪʝʣʴʥʠʮʳ 

ʤʫʪʘʮʠʠ BRCA1  

ʇʘʮʠʝʥʪʢʠ ʙʝʟ 

ʤʫʪʘʮʠʠ 

ʈ  

(ʪʝʩʪ 

ʌʠʰʝʨʘ) 

ʉʪʘʪʫʩ ER 

ʇʦʟʠʪʠʚʥʳʡ 2 (13.3%) 137 (60.8%) 
0.0005 

ʆʪʨʠʮʘʪʝʣʴʥʳʡ 13 (86.7%) 88 (39.2%) 

ʅʝʪ ʜʘʥʥʳʭ 4 171  

ʉʪʘʪʫʩ PR 

ʇʦʟʠʪʠʚʥʳʡ 3 (20.0%) 120 (53.3%) 
0.0154 

ʆʪʨʠʮʘʪʝʣʴʥʳʡ 12 (80.0%) 105 (46.7%) 

ʅʝʪ ʜʘʥʥʳʭ 4 171  

ʉʪʘʪʫʩ HER2 

ʇʦʟʠʪʠʚʥʳʡ 3 (20.0%) 167 (74.5%) 
0.0001 

ʆʪʨʠʮʘʪʝʣʴʥʳʡ 12 (80.0%) 57 (25.5%) 

ʅʝʪ ʜʘʥʥʳʭ 4 171  

ʊʨʠʞʜʳ ʥʝʛʘʪʠʚʥʳʡ ʬʝʥʦʪʠʧ 

ʅʝʪ 3 (20.0%) 167 (74.5%) 
0.0001 

ɼʘ 12 (80.0%) 57 (25.5%) 

ʅʝʪ ʜʘʥʥʳʭ 4 171  

ʄʦʨʬʦʤʦʣʝʢʫʣʷʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʈʄɾ ʩ ʧʦʣʥʳʤ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʦʪʚʝʪʦʤ ʦʧʫʭʦʣʠ ʧʦʩʣʝ ʅɸʍʊ 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʣʠʥʠʢʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʣʫʯʘʝʚ 

ʈʄɾ ʩ ʧʦʣʥʳʤ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʦʪʚʝʪʦʤ (ʇʇʆ) ʦʧʫʭʦʣʠ ʧʦʩʣʝ ʅɸʍʊ 

ʧʨʠʚʝʜʸʥ ʚ ʪʘʙʣ. 18. ʂʦʣʠʯʝʩʪʚʦ ʇʇʆ ʩʨʝʜʠ ʙʦʣʴʥʳʭ ʈʄɾ ʩ ER-ʧʦʣʦʞʠʪʝʣʴʥʳʤ 

ʩʪʘʪʫʩʦʤ ʙʳʣʦ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ, ʯʝʤ ʚ ER-ʥʝʛʘʪʠʚʥʦʡ ʛʨʫʧʧʝ (10% ʧʨʦʪʠʚ 

16.8%, p = 0.023). ɸʥʘʣʦʛʠʯʥʘʷ ʪʝʥʜʝʥʮʠʷ ʩʦʭʨʘʥʷʣʘʩʴ ʧʨʠ ʦʮʝʥʢʝ ʇʇʆ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ PR-ʩʪʘʪʫʩʘ ʦʧʫʭʦʣʠ. ɹʦʣʴʥʳʝ ʈʄɾ ʩ PR-ʧʦʣʦʞʠʪʝʣʴʥʳʤ 
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ʩʪʘʪʫʩʦʤ ʩ ʇʇʆ ʧʦʩʣʝ ʅɸʍʊ ʚʩʪʨʝʯʘʣʠʩʴ ʨʝʞʝ, ʯʝʤ ʚ ER-ʥʝʛʘʪʠʚʥʦʡ ʛʨʫʧʧʝ 

(5.7% ʧʨʦʪʠʚ 17.0%, p = 0.007). ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʢʦʣʠʯʝʩʪʚʘ 

HER2- ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ HER2-ʥʝʛʘʪʠʚʥʳʭ ʙʦʣʴʥʳʭ ʈʄɾ ʧʦʩʣʝ ʅɸʍʊ ʩ ʇʇʆ ʥʝ 

ʚʳʷʚʣʝʥʦ (5.1% ʧʨʦʪʠʚ 9.3%, p = 0.541). ʋ ʙʦʣʴʥʳʭ ʈʄɾ ʩ ʪʨʠʞʜʳ ʥʝʛʘʪʠʚʥʳʤ 

ʩʪʘʪʫʩʦʤ ʧʦʩʣʝ ʅɸʍʊ ʢʦʣʠʯʝʩʪʚʦ ʇʇʆ ʙʳʣʦ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, 21.7% ʧʨʦʪʠʚ 

7%, p = 0.003. ʈʘʟʣʠʯʠʡ ʢʦʣʠʯʝʩʪʚʘ ʇʇʆ ʫ ʙʦʣʴʥʳʭ ʩ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤ 

(ʜʫʢʪʘʣʴʥʳʤ) ʈʄɾ ʧʦʩʣʝ ʅɸʍʊ ʧʦ ʩʨʘʚʝʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤʠ 

ʪʠʧʘʤʠ ʈʄɾ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ (2.4% ʧʨʦʪʠʚ 0%, p = 1.000). ɺ ʛʨʫʧʧʝ BRCA1-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʈʄɾ ʢʦʣʠʯʝʩʪʚʦ ʇʇʆ ʧʦʩʣʝ ʅɸʍʊ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, 

ʯʝʤ ʚ ʛʨʫʧʧʝ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʈʄɾ (31.6% ʧʨʦʪʠʚ 11.6%, p = 0.0217, ʩʤ. ʨʠʩ. 30-

36).  

ʊʘʙʣʠʮʘ 18 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʦʨʬʦʤʦʣʝʢʫʣʷʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʘʮʠʝʥʪʦʢ ʈʄɾ ʩ 

ʧʦʣʥʳʤ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʦʪʚʝʪʦʤ ʦʧʫʭʦʣʠ ʧʦʩʣʝ ʅɸʍʊ 

 

ʂʣʠʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʂʦʣʠʯʝʩʪʚʦ 

ʙʦʣʴʥʳʭ 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʥʳʭ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʦʪʚʝʪʦʚ (%) 

ʈ 

(ʟʥʘʯʝʥʠʝ) 

ER ʩʪʘʪʫʩ (n = 241) 

ʇʦʣʦʞʠʪʝʣʴʥʳʡ 140 10 (7.1%) 0.023 

ʅʝʛʘʪʠʚʥʳʡ 101 17 (16.8%)  

PR ʩʪʘʪʫʩ (n = 241) 

ʇʦʣʦʞʠʪʝʣʴʥʳʡ 123 7 (5.7%) 0.007 

ʅʝʛʘʪʠʚʥʳʡ 118 20 (17.0%)  

HER2 (n = 232) 

ʇʦʣʦʞʠʪʝʣʴʥʳʡ 39 2 (5.1%) 0.541 

ʅʝʛʘʪʠʚʥʳʡ 193 18 (9.3%)  

ʊʨʠʞʜʳ-ʥʝʛʘʪʠʚʥʳʡ ʩʪʘʪʫʩ (n = 240) 

ɼʘ 69 15 (21.7%) 0.003 

ʅʝʪ 171 12 (7.0)  

ɻʠʩʪʦʪʠʧ (n = 197) 

ʇʨʦʪʦʢʦʚʳʡ ʨʘʢ 170 4 (2.4%) 1.000 

ɼʨʫʛʠʝ 27 0 (0.0%)  

ʅʘʩʣʝʜʩʪʚʝʥʥʘʷ ʤʫʪʘʮʠʷ BRCA1 (n = 414) 

ʅʝʪ 395 46 (11.6%) 0.0217 

ɽʩʪʴ 19 6 (31.6%)  
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ʈʠʩ. 28. ʀʥʚʘʟʠʚʥʳʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʈʄɾ, NST (ʜʫʢʪʘʣʴʥʳʡ), 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʚʝʨʭʵʢʩʧʨʝʩʩʠʷ Her-2neu (ʠʥʪʝʥʩʠʚʥʦʝ ʧʦʣʥʦʝ ʤʝʤʙʨʘʥʥʦʝ 

ʦʢʨʘʰʠʚʘʥʠʝ), ʭ200 

 

 

ʈʠʩ. 29. ʀʥʚʘʟʠʚʥʳʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʈʄɾ, NST (ʜʫʢʪʘʣʴʥʳʡ), 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʷʜʝʨʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ʨʝʮʝʧʪʦʨʦʚ ʵʩʪʨʦʛʝʥʘ (ER), ʭ200 
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ʈʠʩ. 30. ʀʥʚʘʟʠʚʥʳʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʈʄɾ, NST (ʜʫʢʪʘʣʴʥʳʡ), 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʷʜʝʨʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ʨʝʮʝʧʪʦʨʦʚ ʧʨʦʛʝʩʪʝʨʦʥʘ (PR), ʭ200 

 

 

ʈʠʩ. 31. BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʠʥʚʘʟʠʚʥʳʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʨʘʢ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, NST (ʜʫʢʪʘʣʴʥʳʡ), ʧʦʣʥʳʡ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʨʝʛʨʝʩʩ: 

ʚʳʨʘʞʝʥʥʘʷ ʜʠʬʬʫʟʥʘʷ ʣʠʤʬʦʧʣʘʟʤʦʮʠʪʘʨʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ, ʬʠʙʨʦʟ ʩʪʨʦʤʳ, 

ʦʢʨ. ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ100 
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ʈʠʩ. 32. BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʠʥʚʘʟʠʚʥʳʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʨʘʢ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, NST (ʜʫʢʪʘʣʴʥʳʡ), ʧʦʣʥʳʡ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʨʝʛʨʝʩʩ: 

ʧʨʝʜʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʪʦʢʠ ʩ ʥʘʣʠʯʠʝʤ ʤʠʦʵʧʠʪʝʣʠʦʮʠʪʦʚ, ʦʢʨ. ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ 

ʠ ʵʦʟʠʥʦʤ, ʭ200 

 

 

ʈʠʩ. 33. BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʠʥʚʘʟʠʚʥʳʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʨʘʢ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, NST (ʜʫʢʪʘʣʴʥʳʡ), ʧʦʣʥʳʡ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʨʝʛʨʝʩʩ: 

ʚʳʨʘʞʝʥʥʘʷ ʜʠʬʬʫʟʥʘʷ ʩʤʝʰʘʥʥʘʷ ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ (ʣʠʤʬʦʮʠʪʳ, 

ʧʣʘʟʤʦʮʠʪʳ, ʵʦʟʠʥʦʬʠʣʴʥʳʝ ʛʨʘʥʫʣʦʮʠʪʳ, ʛʝʤʦʩʠʜʝʨʦʬʘʛʠ), ʦʢʨ. 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ400 
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ʈʠʩ. 34. BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʠʥʚʘʟʠʚʥʳʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʨʘʢ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, NST (ʜʫʢʪʘʣʴʥʳʡ), ʧʦʣʥʳʡ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʨʝʛʨʝʩʩ: 

ʚʳʨʘʞʝʥʥʘʷ ʜʠʬʬʫʟʥʳʡ ʬʠʙʨʦʟ ʦʧʫʭʦʣʝʚʦʛʦ ʣʦʞʘ, ʦʧʫʭʦʣʝʚʳʝ ʢʣʝʪʢʠ 

ʦʪʩʫʪʩʪʚʫʶʪ, ʦʢʨ. ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ100 

 

 

ʈʠʩ. 35. BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʠʥʚʘʟʠʚʥʳʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʨʘʢ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, NST (ʜʫʢʪʘʣʴʥʳʡ), ʧʦʣʥʳʡ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʨʝʛʨʝʩʩ: 

ʩʢʦʧʣʝʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʩʪʨʦʤʝ, ʦʢʨ. ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ100 
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ʈʠʩ. 36. BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʠʥʚʘʟʠʚʥʳʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʨʘʢ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, NST (ʜʫʢʪʘʣʴʥʳʡ), ʧʦʣʥʳʡ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʨʝʛʨʝʩʩ: 

ʧʨʦʪʦʢʦʚʘʷ ca in situ, ʦʢʨ. ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ100 

 

 

ʈʠʩ. 37. BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʠʥʚʘʟʠʚʥʳʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʨʘʢ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, NST (ʜʫʢʪʘʣʴʥʳʡ), ʧʦʣʥʳʡ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʨʝʛʨʝʩʩ: 

ʧʨʦʪʦʢʦʚʘʷ ca in situ, ʦʢʨ. ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ200 
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ɸʥʘʣʠʟ 3-ʣʝʪʥʝʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʘʮʠʝʥʪʦʢ ʩ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ 

ʈʄɾ ʧʦʩʣʝ ʅɸʍʊ 

ʇʦʢʘʟʘʪʝʣʴ 3-ʣʝʪʥʝʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʫ 13 ʠʟ 19 ʙʦʣʴʥʳʭ 

BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʈʄɾ ʧʦʩʣʝ ʅɸʍʊ. ɺ ʠʩʩʣʝʜʫʝʤʦʤ ʚʨʝʤʝʥʥʦʤ 

ʠʥʪʝʨʚʘʣʝ ʣʝʪʘʣʴʥʳʡ ʠʩʭʦʜ ʟʘʙʦʣʝʚʘʥʠʷ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʫ 2 ʙʦʣʴʥʳʭ ʩ 

ʥʝʧʦʣʥʳʤ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʦʪʚʝʪʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʩʨʝʜʠ BRCA1-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʈʄɾ ʩ ʇʇʆ 3-ʣʝʪʥʷʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʨʘʚʥʷʣʘʩʴ 100%, ʪʦ ʚ 

ʛʨʫʧʧʝ BRCA1-ʦʧʦʩʨʝʜʦʚʘʥʥʳʭ ʦʧʫʭʦʣʝʡ ʩ ʥʝʧʦʣʥʳʤ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ 

ʦʪʚʝʪʦʤ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʤʝʥʴʰʝ ʠ ʩʦʩʪʘʚʠʣ 77.8% Ñ 14.7% (p = 0.538) (ʪʘʙʣ. 

19).  

ʊʘʙʣʠʮʘ 19 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʙʦʣʴʥʳʭ ʩ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ 

ʈʄɾ ʧʦʩʣʝ ʅɸʍʊ 

ʅʦʤʝʨ 

ʧʘʮʠʝʥʪʢʠ 

ʉʪʝʧʝʥʴ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʪʚʝʪʘ 

ɺʨʝʤʷ 

ʥʘʙʣʶʜʝʥʠʷ 

(ʛʦʜʳ) 

ɿʘʚʝʨʰʝʥʥʦʩʪʴ 

ʥʘʙʣʶʜʝʥʠʷ 

1 ʇʦʣʥʳʡ ʦʪʚʝʪ 11.8 ɾʠʚʘ 

2 ʇʦʣʥʳʡ ʦʪʚʝʪ 11.9 ɾʠʚʘ 

3 ʇʦʣʥʳʡ ʦʪʚʝʪ 4.8 ɾʠʚʘ 

4 ʇʦʣʥʳʡ ʦʪʚʝʪ 12.5 ɾʠʚʘ 

5 ʅʝʧʦʣʥʳʡ ʦʪʚʝʪ 1.6 ʋʤʝʨʣʘ 

6 ʅʝʧʦʣʥʳʡ ʦʪʚʝʪ 0.8 ʋʤʝʨʣʘ 

7 ʅʝʧʦʣʥʳʡ ʦʪʚʝʪ 7.0 ɾʠʚʘ 

8 ʅʝʧʦʣʥʳʡ ʦʪʚʝʪ 7.0 ɾʠʚʘ 

9 ʅʝʧʦʣʥʳʡ ʦʪʚʝʪ 5.7 ɾʠʚʘ 

10 ʅʝʧʦʣʥʳʡ ʦʪʚʝʪ 4.8 ɾʠʚʘ 

11 ʅʝʧʦʣʥʳʡ ʦʪʚʝʪ 5.6 ɾʠʚʘ 

12 ʅʝʧʦʣʥʳʡ ʦʪʚʝʪ 11.9 ɾʠʚʘ 

13 ʅʝʧʦʣʥʳʡ ʦʪʚʝʪ 4.8 ɾʠʚʘ 
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ɸʥʘʣʠʟ ʦʪʜʘʣʸʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʈʄɾ ʩ ʇʇʆ ʧʦʩʣʝ 

ʅɸʍʊ 

ʆʙʱʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʦʮʝʥʝʥʘ ʫ 22 ʧʘʮʠʝʥʪʦʢ ʩ ʇʇʆ ʠʟ 52. ʄʝʜʠʘʥʘ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʙʦʣʴʥʳʤʠ ʩʦʩʪʘʚʠʣʘ 10.0 ʣʝʪ (ʦʪ 0.3 ʜʦ 16.3 ʣʝʪ) (ʪʘʙʣ. 20). ʋ 

ʙʦʣʴʥʳʭ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʈʄɾ ʩ ʇʇʆ ʤʝʜʠʘʥʘ ʦʙʱʝʡ ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʩʦʩʪʘʚʠʣʘ 11.9 ʣʝʪ, ʘ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʢ ʩʦ ʩʧʦʨʘʜʠʯʝʩʢʠʤ ʈʄɾ ï 8.8 ʣʝʪ 

(ʨ=0.35, ʢʨʠʪʝʨʠʡ ɻʝʭʘʥʘ) (ʨʠʩ. 38). 

ʊʘʙʣʠʮʘ 20 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʙʦʣʴʥʳʭ ʈʄɾ ʩ ʇʇʆ ʧʦʩʣʝ 

ʅɸʍʊ 

ʅʦʤʝʨ 

ʧʘʮʠʝʥʪʘ 

ʉʪʝʧʝʥʴ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʪʚʝʪʘ 

ɿʘʚʝʨʰʝʥʥʦʩʪʴ 

ʩʣʫʯʘʷ 

ɺʨʝʤʷ 

ʥʘʙʣʶʜʝʥʠʷ 

(ʛʦʜʳ) 

 

BRCA1 

ʤʫʪʘʮʠʷ 

1 ʇʦʣʥʳʡ ʦʪʚʝʪ ˓̉̃́ 11.8 ɽʩʪʴ  

2 ʇʦʣʥʳʡ ʦʪʚʝʪ ˓̉̃́ 11.9 ɽʩʪʴ 

3 ʇʦʣʥʳʡ ʦʪʚʝʪ ˓̉̃́ 4.8 ɽʩʪʴ 

4 ʇʦʣʥʳʡ ʦʪʚʝʪ ˓̉̃́ 12.5 ɽʩʪʴ 

5 ʇʦʣʥʳʡ ʦʪʚʝʪ ˠ̍̆̑̌́ 10.7 ʅʝʪ 

6 ʇʦʣʥʳʡ ʦʪʚʝʪ ˓̉̃́ 14.0 ʅʝʪ 

7 ʇʦʣʥʳʡ ʦʪʚʝʪ ˓̉̃́ 16.3 ʅʝʪ 

8 ʇʦʣʥʳʡ ʦʪʚʝʪ ˓̉̃́ 15.3 ʅʝʪ 

9 ʇʦʣʥʳʡ ʦʪʚʝʪ ˓̉̃́ 10.5 ʅʝʪ 

10 ʇʦʣʥʳʡ ʦʪʚʝʪ ˠ̍̆̑̌́ 12.4 ʅʝʪ 

11 ʇʦʣʥʳʡ ʦʪʚʝʪ ˓̉̃́ 7.0 ʅʝʪ 

12 ʇʦʣʥʳʡ ʦʪʚʝʪ ˓̉̃́ 8.0 ʅʝʪ 

13 ʇʦʣʥʳʡ ʦʪʚʝʪ ˓̉̃́ 8.1 ʅʝʪ 

14 ʇʦʣʥʳʡ ʦʪʚʝʪ ˓̉̃́ 10.5 ʅʝʪ 

15 ʇʦʣʥʳʡ ʦʪʚʝʪ ˓̉̃́ 6.1 ʅʝʪ 

16 ʇʦʣʥʳʡ ʦʪʚʝʪ ˓̉̃́ 11.6 ʅʝʪ 

17 ʇʦʣʥʳʡ ʦʪʚʝʪ ˓̉̃́ 9.4 ʅʝʪ 

18 ʇʦʣʥʳʡ ʦʪʚʝʪ ˓̉̃́ 4.5 ʅʝʪ 

19 ʇʦʣʥʳʡ ʦʪʚʝʪ ˓̉̃́ 4.9 ʅʝʪ 

20 ʇʦʣʥʳʡ ʦʪʚʝʪ ˓̉̃́ 5.9 ʅʝʪ 

21 ʇʦʣʥʳʡ ʦʪʚʝʪ ˓̉̃́ 6.3 ʅʝʪ 

22 ʇʦʣʥʳʡ ʦʪʚʝʪ ˓̉̃́ 0.3 ʅʝʪ 
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ʈʠʩ. 38. ʆʙʱʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʙʦʣʴʥʳʭ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʠ 

ʩʧʦʨʘʜʠʯʝʩʢʠʤ ʈʄɾ ʩ ʇʇʆ ʧʦʩʣʝ ʅɸʍʊ 

3.2. ʈʘʢ ʷʠʯʥʠʢʘ 

ʆʙʱʘʷ ʢʣʠʥʠʢʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ BRCA1-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʦʧʫʭʦʣʝʡ ʷʠʯʥʠʢʘ 

ɻʝʥʦʪʠʧʠʨʦʚʘʥʠʝ 3 ʬʘʫʥʜʝʨ-ʤʫʪʘʮʠʡ (BRCA1 5382insC [c.5266dupC], 

BRCA1 4153delA [c.4034delA], BRCA1 185delAG [c.68_69delAG]) ʚʳʧʦʣʥʝʥʦ ʫ 

158 ʧʘʮʠʝʥʪʦʢ. ʄʫʪʘʮʠʷ BRCA1 ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʫ 29 (18.3%) ʞʝʥʱʠʥ. 

ʂʣʠʥʠʢʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʫʯʘʝʚ ʩ ʥʦʩʠʪʝʣʴʩʪʚʦʤ ʤʫʪʘʮʠʡ ʠ ʠʭ 

ʩʨʘʚʥʝʥʠʝ ʩ ʦʧʫʭʦʣʷʤʠ ʦʪ ʧʘʮʠʝʥʪʦʢ ʙʝʟ ʤʫʪʘʮʠʠ BRCA1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 

21.   
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ʊʘʙʣʠʮʘ 21 

ʂʣʠʥʠʢʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʦʣʴʥʳʭ ʈʗ, ʧʨʦʭʦʜʠʚʰʠʭ 

ʅɸʍʊ 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʅʦʩʠʪʝʣʴʥʠʮʳ 

ʤʫʪʘʮʠʠ BRCA1 

(n = 29) 

ʇʘʮʠʝʥʪʢʠ ʙʝʟ 

ʤʫʪʘʮʠʠ  

(n = 129) 

(ʈ) 

ɺʦʟʨʘʩʪ (ʛʦʜʳ) 

ʄʝʜʠʘʥʘ 

 

51 

 

57 

 
0.005 

 
ɼʠʘʧʘʟʦʥ 32-74 19-80 

ʂʣʠʥʠʯʝʩʢʘʷ ʩʪʘʜʠʷ ʧʦ FIGO (n) 

IIIA  0 2 (1.5%) - 

IIIC 16 (55%) 83 (64.3%) 0.3986 

IV 13 (45%) 44 (34.2%) 0.2915 

ʄʫʪʘʮʠʠ 

BRCA1 5382 insC 26 (89.8%) 0  

BRCA1 4153delA 2 (6.8%) 0  

BRCA1 185delAG 1 (3.4%) 0  

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʪʠʧ 

ʉʝʨʦʟʥʳʡ high grade 29 (100%) 122 (94.4%)  

ʕʥʜʦʤʝʪʨʠʦʠʜʥʳʡ 0 3 (2.4%)  

ʉʚʝʪʣʦʢʣʝʪʦʯʥʳʡ 0 1 (0.8%)  

ʄʫʮʠʥʦʟʥʳʡ 0 1 (0.8%)  

ʉʤʝʰʘʥʥʳʡ 0 2 (1.6%)  

 

ɺ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ ʙʳʣʦ 29 ʞʝʥʱʠʥ ʩ ʤʫʪʘʮʠʝʡ ʛʝʥʘ BRCA1, ʩʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʩʦʩʪʘʚʠʣ 51 ʣʝʪ (ʦʪ 32 ʜʦ 74 ʣʝʪ). ɼʣʷ 16 (55%) ʧʘʮʠʝʥʪʦʢ 

ʢʣʠʥʠʯʝʩʢʘʷ ʩʪʘʜʠʷ ʧʦ FIGO ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ IIIC, ʫ 13 (45%) ʙʦʣʴʥʳʭ ʙʳʣʘ 

ʚʳʷʚʣʝʥʘ IV ʢʣʠʥʠʯʝʩʢʘʷ ʩʪʘʜʠʷ ʧʦ FIGO. ʋ 26 (89.8%) ʧʘʮʠʝʥʪʦʢ ʧʨʠ 
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ʤʦʣʝʢʫʣʷʨʥʦʤ ʪʝʩʪʠʨʦʚʘʥʠʠ ʚʳʷʚʣʝʥʘ ʤʫʪʘʮʠʷ BRCA1 5382insC, ʫ 2 (6.8%) 

ʧʘʮʠʝʥʪʦʢ ī BRCA1 4153delA, ʠ ʫ 1 (3.4%) ʧʘʮʠʝʥʪʢʠ ī BRCA1 185delAG. 

ɼʠʘʛʥʦʟ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʷʠʯʥʠʢʦʚ ʧʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʜʘʣʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʧʨʠ ʧʘʥʛʠʩʪʝʨʵʢʪʦʤʠʠ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʚʦ 

ʚʩʝʭ 29 ʦʙʨʘʟʮʘʭ ʦʧʫʭʦʣʝʡ, ʦʧʨʝʜʝʣʸʥ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʪʠʧ ʦʧʫʭʦʣʠ ï ʩʝʨʦʟʥʘʷ 

ʢʘʨʮʠʥʦʤʘ ʷʠʯʥʠʢʘ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ. ɺ 3 ʩʣʫʯʘʷʭ ʜʠʘʛʥʦʟ ʙʳʣ 

ʧʦʜʪʚʝʨʞʜʸʥ ʩ ʧʦʤʦʱʴʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʡ ʦʢʨʘʩʢʠ ʩ ʘʥʪʠʪʝʣʘʤʠ ʢ WT-1. ɺ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʤ 

ʧʝʨʠʦʜʝ 17 (59.2%) ʧʘʮʠʝʥʪʦʢ ʧʦʣʫʯʠʣʠ ʥʝʦʘʜʲʶʚʘʥʪʥʫʶ ʧʣʘʪʠʥʦʩʦʜʝʨʞʘʱʫʶ 

ʭʠʤʠʦʪʝʨʘʧʠʶ ʧʦ ʩʭʝʤʝ CP, 4 (13.6%) ʧʘʮʠʝʥʪʦʢ ï ʧʦ ʩʭʝʤʝ ʉɸʈ,  5 (17%) 

ʧʘʮʠʝʥʪʦʢ ʧʦʣʫʯʘʣʠ ʮʠʩʧʣʘʪʠʥ ʚ ʤʦʥʦʨʝʞʠʤʝ, 2 (6,8%) ʧʘʮʠʝʥʪʦʢ ʧʦʣʫʯʘʣʠ 

ʊʉbP, ʠ 1 (3.4%) ʧʘʮʠʝʥʪʢʘ ʧʦʣʫʯʠʣʘ ʜʨʫʛʫʶ ʩʭʝʤʫ ʧʣʘʪʠʥʦʩʦʜʝʨʞʘʱʝʡ 

ʥʝʦʘʜʲʶʚʘʥʪʥʦʡ ʭʠʤʠʦʪʝʨʘʧʠʠ (ʉʈ+ʉɸʈ). ʂʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʥʝʦʘʜʲʶʚʘʥʪʥʦʡ 

ʧʦʣʠʭʠʤʠʦʪʝʨʘʧʠʠ ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 1 ʜʦ 9, ʤʝʜʠʘʥʘ ʩʦʩʪʘʚʠʣʘ 3 ʮʠʢʣʘ (ʪʘʙʣ. 22). 

ʊʘʙʣʠʮʘ 22 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʝʦʘʜʲʶʚʘʥʪʥʦʡ ʭʠʤʠʦʪʝʨʘʧʠʠ ʙʦʣʴʥʳʭ ʈʗ 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʅʦʩʠʪʝʣʴʥʠʮʳ 

ʤʫʪʘʮʠʠ BRCA1  

(n = 29) 

ʇʘʮʠʝʥʪʢʠ ʙʝʟ ʤʫʪʘʮʠʠ  

(n = 129) 

ʍʠʤʠʦʪʝʨʘʧʠʷ (ʩʭʝʤʳ): 

ʉʈ 17 (59.2%) 87 (67.6%) 

ʉɸʈ 4 (13.6%) 26 (20.1%) 

ʄʍʊ (ʮʠʩʧʣʘʪʠʥ) 5 (17%) 0 (0%) 

ʊʉbP 2 (6.8%) 9 (6.9%) 

ɼʨʫʛʠʝ 1 (3.4%) 7 (5.4%) 

ʂʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʭʠʤʠʦʪʝʨʘʧʠʠ 

ʄʝʜʠʘʥʘ 3 3 

ɼʠʘʧʘʟʦʥ 1-9 1-9 
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ɺ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ ʚʢʣʶʯʝʥʳ 129 ʞʝʥʱʠʥ ʙʝʟ ʤʫʪʘʮʠʡ BRCA1, 

ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʩʦʩʪʘʚʠʣ 57 ʣʝʪ (ʦʪ 19 ʜʦ 80 ʣʝʪ). ɼʣʷ 2 (1.5%) 

ʧʘʮʠʝʥʪʦʢ ʢʣʠʥʠʯʝʩʢʘʷ ʩʪʘʜʠʷ ʧʦ FIGO ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ IIIɸ, ʫ 16 (55%) 

ʙʦʣʴʥʳʭ ʢʣʠʥʠʯʝʩʢʘʷ ʩʪʘʜʠʷ ʧʦ FIGO ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ IIIC, ʫ 13 (45%) 

ʧʘʮʠʝʥʪʦʢ ʙʳʣʘ ʚʳʷʚʣʝʥʘ IV ʢʣʠʥʠʯʝʩʢʘʷ ʩʪʘʜʠʷ ʧʦ FIGO. ɼʠʘʛʥʦʟ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʷʠʯʥʠʢʦʚ ʧʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʫʜʘʣʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʧʨʠ ʧʘʥʛʠʩʪʝʨʵʢʪʦʤʠʠ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʚʦ ʚʩʝʭ 129 

ʦʙʨʘʟʮʘʭ ʦʧʫʭʦʣʝʡ. ɺ 94.4% ʩʣʫʯʘʝʚ (122 ʙʦʣʴʥʳʭ) ʫʩʪʘʥʦʚʣʝʥ ʜʠʘʛʥʦʟ ʩʝʨʦʟʥʘʷ 

ʢʘʨʮʠʥʦʤʘ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ (ʨʠʩ. 39-40), ʚ 2.4% ʩʣʫʯʘʝʚ (3 

ʙʦʣʴʥʳʭ) -  ʵʥʜʦʤʝʪʨʠʦʠʜʥʘʷ ʢʘʨʮʠʥʦʤʘ, ʚ 0.8% ʩʣʫʯʘʝʚ (1 ʙʦʣʴʥʘʷ) ï 

ʩʚʝʪʣʦʢʣʝʪʦʯʥʘʷ ʢʘʨʮʠʥʦʤʘ (ʨʠʩ. 41-42), ʚ 0.8% ʩʣʫʯʘʝʚ (1 ʙʦʣʴʥʘʷ) ï ʤʫʮʠʥʦʟʥʘʷ 

ʢʘʨʮʠʥʦʤʘ ʠ ʚ 1.6% ʩʣʫʯʘʝʚ (2 ʙʦʣʴʥʳʭ) ï ʢʘʨʮʠʥʦʤʘ ʩʤʝʰʘʥʥʦʛʦ ʩʪʨʦʝʥʠʷ 

(ʩʝʨʦʟʥʘʷ+ʤʫʮʠʥʦʟʥʘʷ). ɺ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ 87 (67.6%) ʧʘʮʠʝʥʪʦʢ 

ʧʦʣʫʯʠʣʠ ʥʝʦʘʜʲʶʚʘʥʪʥʫʶ ʧʣʘʪʠʥʦʩʦʜʝʨʞʘʱʫʶ ʭʠʤʠʦʪʝʨʘʧʠʶ ʧʦ ʩʭʝʤʝ CP, 26 

(20.1%) ʧʘʮʠʝʥʪʦʢ ï ʧʦ ʩʭʝʤʝ ʉɸʈ, 9 (6.9%) ʧʘʮʠʝʥʪʦʢ ʧʦʣʫʯʘʣʠ ʊʉbP, 7 (5.4%) 

ʧʘʮʠʝʥʪʦʢ ʧʦʣʫʯʠʣʠ ʠʥʳʝ ʩʭʝʤʳ ʧʣʘʪʠʥʦʩʦʜʝʨʞʘʱʝʡ ʥʝʦʘʜʲʶʚʘʥʪʥʦʡ 

ʭʠʤʠʦʪʝʨʘʧʠʠ. ʂʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʥʝʦʘʜʲʶʚʘʥʪʥʦʡ ʧʦʣʠʭʠʤʠʦʪʝʨʘʧʠʠ 

ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 1 ʜʦ 9, ʤʝʜʠʘʥʘ ʩʦʩʪʘʚʠʣʘ 3 ʮʠʢʣʘ. 

ʆʮʝʥʢʘ ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʨʝʩʩʘ ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ ʧʦʩʣʝ 

ʅɸʍʊ ʚ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʠ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʈʗ 

ɺʦ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʩʣʫʯʘʷʭ ʈʗ ʚʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʝʛʨʝʩʩʘ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʨʝʜʣʦʞʝʥʥʦʡ Bohm et al. ɺ ʪʘʙʣ. 18 ʧʨʠʚʝʜʝʥʘ 

ʯʘʩʪʦʪʘ ʨʘʟʥʳʭ ʩʪʝʧʝʥʝʡ ʦʪʚʝʪʘ ʦʧʫʭʦʣʠ ʷʠʯʥʠʢʘ ʥʘ ʭʠʤʠʦʪʝʨʘʧʠʶ ʚ ʛʨʫʧʧʘʭ 

BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʠ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʩʝʨʦʟʥʳʭ ʢʘʨʮʠʥʦʤ. ʆʙʨʘʟʮʳ ʠʥʳʭ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ (ʵʥʜʦʤʝʪʨʠʦʠʜʥʘʷ ʢʘʨʮʠʥʦʤʘ, ʤʫʮʠʥʦʟʥʘʷ ʢʘʨʮʠʥʦʤʘ, 

ʩʚʝʪʣʦʢʣʝʪʦʯʥʘʷ ʢʘʨʮʠʥʦʤʘ, ʩʤʝʰʘʥʥʘʷ ʢʘʨʮʠʥʦʤʘ) ʠʟ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ 

ʠʩʢʣʶʯʝʥʳ, ʧʦʩʢʦʣʴʢʫ ʦʙʣʘʜʘʶʪ ʠʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ.  
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ɺ ʛʨʫʧʧʝ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʢʘʨʮʠʥʦʤ ʫ 4 (13,8%) ʙʦʣʴʥʳʭ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʣʷʤʠ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʡ ʦʧʫʭʦʣʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʠʣʠ ʤʠʥʠʤʘʣʴʥʳʤʠ ʬʠʙʨʦʟʥʳʤʠ ʠ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʥʝʙʦʣʴʰʠʤʠ ʦʯʘʛʘʤʠ (ʩʪʝʧʝʥʴ 

ʨʝʛʨʝʩʩʘ 1). ʋ 15 (51.8%) ʧʘʮʠʝʥʪʦʢ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʙʳʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʣʷʤʠ ʦʧʫʭʦʣʠ ʩ ʤʥʦʛʦʦʯʘʛʦʚʳʤʠ ʠʣʠ ʜʠʬʬʫʟʥʳʤʠ ʨʝʛʨʝʩʩ-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʬʠʙʨʦʟʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ (ʩʪʝʧʝʥʴ ʨʝʛʨʝʩʩʘ 2). 

ʋ 10 (34.4%) ʙʦʣʴʥʳʭ ʥʘʙʣʶʜʘʣʠʩʴ ʥʝʙʦʣʴʰʠʝ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʟʙʨʦʩʘʥʥʳʝ 

ʦʧʫʭʦʣʝʚʳʝ ʦʯʘʛʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʦʪʜʝʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʛʨʫʧʧʘʤʠ ʠʣʠ 

ʩʢʦʧʣʝʥʠʷʤʠ ʜʦ 2 ʤʤ ʚ ʥʘʠʙʦʣʴʰʝʤ ʠʟʤʝʨʝʥʠʠ (ʩʪʝʧʝʥʴ ʨʝʛʨʝʩʩʘ 3). ɺʘʞʥʦ, ʯʪʦ ʚ 

ʛʨʫʧʧʝ ʫʤʝʨʝʥʥʦʡ ʠ ʚʳʨʘʞʝʥʥʦʡ ʩʪʝʧʝʥʠ ʨʝʛʨʝʩʩʘ ʦʧʫʭʦʣʠ ʷʠʯʥʠʢʘ (ʩʪʝʧʝʥʠ 2+3) 

ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʢʘʟʘʣʠʩʴ ʙʦʣʴʰʠʥʩʪʚʦ ʚʢʣʶʯʸʥʥʳʭ ʧʘʮʠʝʥʪʦʢ (n = 25, 86.2%).  

ɺ ʛʨʫʧʧʝ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʢʘʨʮʠʥʦʤ ʚ ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ ī ʫ 57 (46.7%) 

ʙʦʣʴʥʳʭ - ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʧʦʣʷʤʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʡ ʦʧʫʭʦʣʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʠʣʠ ʤʠʥʠʤʘʣʴʥʳʤʠ ʬʠʙʨʦʟʥʳʤʠ 

ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʥʝʙʦʣʴʰʠʤʠ ʦʯʘʛʘʤʠ (ʩʪʝʧʝʥʴ 

ʨʝʛʨʝʩʩʘ 1). ʋ 43 (35.3%) ʞʝʥʱʠʥ ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʩʪʝʧʝʥʴ ʨʝʛʨʝʩʩʘ 2, ʠ ʫ 22 

(18%) ï 3-  ̫ʩʪʝʧʝʥʴ ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ ʦʧʫʭʦʣʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʛʨʫʧʧʝ ʫʤʝʨʝʥʥʦʡ ʠ ʚʳʨʘʞʝʥʥʦʡ ʩʪʝʧʝʥʠ ʨʝʛʨʝʩʩʘ 

ʦʧʫʭʦʣʠ ʷʠʯʥʠʢʘ (ʩʪʝʧʝʥʠ 2+3) ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʢʘʟʘʣʠʩʴ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ 53.3% 

(n = 65) ʧʘʮʠʝʥʪʦʢ ʩʦ ʩʧʦʨʘʜʠʯʝʩʢʠʤ ʈʗ (ʪʘʙʣ. 23). 
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ʈʠʩ. 39. ʉʝʨʦʟʥʳʡ ʨʘʢ ʷʠʯʥʠʢʘ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ, 

ʦʢʨ. ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ100 

 

 

ʈʠʩ. 40. ʉʝʨʦʟʥʳʡ ʨʘʢ ʷʠʯʥʠʢʘ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ, 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʷʜʝʨʥʘʷ ʨʝʘʢʮʠʷ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (ʀɻʍ-ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ 

ʘʥʪʠʪʝʣʘʤʠ ʢ WT1), ʭ100 
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ʈʠʩ. 41. ʉʚʝʪʣʦʢʣʝʪʦʯʥʳʡ ʨʘʢ ʷʠʯʥʠʢʘ, ʦʢʨ. ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, 

ʭ100 

 

 

ʈʠʩ. 42. ʉʚʝʪʣʦʢʣʝʪʦʯʥʳʡ ʨʘʢ ʷʠʯʥʠʢʘ, ʛʠʩʪʦʭʠʤʠʯʝʩʢʘʷ ʦʢʨ. ʐʀʂ, ʭ400 
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ʊʘʙʣʠʮʘ 23 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʯʘʩʪʦʪʳ ʨʘʟʥʳʭ ʩʪʝʧʝʥʝʡ ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʪʚʝʪʘ ʦʧʫʭʦʣʠ ʷʠʯʥʠʢʘ ʥʘ ʅɸʍʊ ʚ ʛʨʫʧʧʘʭ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩʝʨʦʟʥʳʭ 

ʈʗ ʠ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʩʝʨʦʟʥʳʭ ʈʗ ʧʦ Bºhm 

ʉʪʝʧʝʥʴ ʨʝʛʨʝʩʩʘ ʅʦʩʠʪʝʣʴʥʠʮʳ 

ʤʫʪʘʮʠʠ BRCA1 

ʇʘʮʠʝʥʪʢʠ ʙʝʟ 

ʤʫʪʘʮʠʠ 

ɿʥʘʯʠʤʦʩʪʴ (ʈ) 

1 4/29 (13.8%) 57/122 (46.7%) 0.0013 

2 15/29 (51.8%) 43/122 (35.3%) 0.1365 

3 10/29 (34.4%) 22/122 (18%) 0.0745 

2+3 25/29 (86.2%) 65/122 (53.3%) 0.0013 

 

ʇʝʨʚʠʯʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʮʝʣʦʤ ʯʘʩʪʦʪʘ ʩʪʝʧʝʥʠ ʨʝʛʨʝʩʩʘ 1 ʦʧʫʭʦʣʠ 

ʷʠʯʥʠʢʘ ʚ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʢʘʨʮʠʥʦʤʘʭ ʚʳʰʝ, ʯʝʤ ʚ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ, (46.7% ʧʨʦʪʠʚ 

13.8%, p = 0.0013). ʈʝʛʨʝʩʩ 2-ʦʡ ʠ 3-ʝʡ ʩʪʝʧʝʥʠ ʚʩʪʨʝʯʘʣʩʷ ʯʘʱʝ ʚ ʛʨʫʧʧʝ BRCA1-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʦʧʫʭʦʣʝʡ, ʭʦʪʷ ʨʘʟʣʠʯʠʷ ʥʝ ʜʦʩʪʠʛʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʟʥʘʯʠʤʦʩʪʠ: ʯʘʩʪʦʪʘ ʩʪʝʧʝʥʠ ʨʝʛʨʝʩʩʘ 2 ʩʦʩʪʘʚʠʣʘ ʚ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʠ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʢʘʨʮʠʥʦʤʘʭ 35.3% ʠ 51.8%, p = 0.1365; ʩʪʝʧʝʥʠ ʨʝʛʨʝʩʩʘ 3 - 18% 

ʠ 34.4%, p = 0.0745 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʫʤʝʨʝʥʥʳʭ ʠ ʚʳʨʘʞʝʥʥʳʭ ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʪʚʝʪʦʚ 2 ʠ 3 ʩʪʝʧʝʥʠ ʚ ʛʨʫʧʧʝ 

BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʢʘʨʮʠʥʦʤ ʦʢʘʟʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʩʧʦʨʘʜʠʯʝʩʢʠʤʠ, 86.2% ʧʨʦʪʠʚ 53.3%, ʨ = 0.0013 (ʨʠʩ. 43-45).  
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ʈʠʩ. 43. ʉʫʤʤʘʨʥʘʷ ʯʘʩʪʦʪʘ ʫʤʝʨʝʥʥʦʡ ʠ ʚʳʨʘʞʝʥʥʦʡ ʩʪʝʧʝʥʠ 

ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ (2+3) ʦʧʫʭʦʣʠ ʷʠʯʥʠʢʘ ʥʘ ʅɸʍʊ ʚ ʛʨʫʧʧʘʭ BRCA1-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ (BRCA-mut) ʩʝʨʦʟʥʳʭ ʈʗ ʠ ʩʧʦʨʘʜʠʯʝʩʢʠʭ (BRCA-wt) 

ʩʝʨʦʟʥʳʭ ʈʗ ʧʦ Bºhm et al. 

 

 
 

ʈʠʩ. 44. ʏʘʩʪʦʪʘ ʪʨʸʭ ʩʪʝʧʝʥʝʡ ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ ʦʧʫʭʦʣʠ 

ʷʠʯʥʠʢʘ ʥʘ ʅɸʍʊ ʚ ʛʨʫʧʧʘʭ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ (BRCA-mut) ʩʝʨʦʟʥʳʭ ʈʗ 

ʠ ʩʧʦʨʘʜʠʯʝʩʢʠʭ (BRCA-wt) ʩʝʨʦʟʥʳʭ ʈʗ ʧʦ Bºhm et al. 
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ʈʠʩ. 45. ʉʫʤʤʘʨʥʘʷ ʯʘʩʪʦʪʘ ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʫʤʝʨʝʥʥʦʡ ʩʪʝʧʝʥʠ 

ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ (1+2) ʦʧʫʭʦʣʠ ʷʠʯʥʠʢʘ ʥʘ ʅɸʍʊ ʚ ʛʨʫʧʧʘʭ BRCA1-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩʝʨʦʟʥʳʭ ʈʗ ʠ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʩʝʨʦʟʥʳʭ ʈʗ ʧʦ Bºhm et al. 

ɸʥʘʣʠʟ ʜʣʠʪʝʣʴʥʦʩʪʠ ʙʝʩʧʣʘʪʠʥʦʚʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʪʝʧʝʥʠ ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʨʝʩʩʘ ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ ʚ ʛʨʫʧʧʘʭ 

BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʠ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʈʗ 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʨʘʙʦʪʳ ʩʪʘʣ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʙʝʩʧʣʘʪʠʥʦʚʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʠ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʦʧʫʭʦʣʷʭ. ɼʣʷ 

ʵʪʦʛʦ ʠʟ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʚʳʙʦʨʢʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 2 ʛʨʫʧʧʳ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʠ 

ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʢʘʨʮʠʥʦʤ, ʢʨʠʪʝʨʠʷʤʠ ʚʢʣʶʯʝʥʠʷ ʚ ʢʦʪʦʨʳʝ ʷʚʣʷʣʠʩʴ ʥʘʣʠʯʠʝ 

ʩʚʝʜʝʥʠʡ ʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʙʝʩʧʣʘʪʠʥʦʚʦʛʦ ʠʥʪʝʨʚʘʣʘ ʠ ʚʳʧʦʣʥʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ 

ʮʠʪʦʨʝʜʫʢʪʠʚʥʦʡ ʧʘʥʛʠʩʪʝʨʵʢʪʦʤʠʠ.  

ɺ ʛʨʫʧʧʝ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʢʘʨʮʠʥʦʤ ʫʢʘʟʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 

19 ʠʟ 29 ʙʦʣʴʥʳʭ, ʘ ʚ ʛʨʫʧʧʝ ʩʧʦʨʘʜʠʯʝʩʢʠʭ - 31 ʙʦʣʴʥʘʷ. ʀʩʢʣʶʯʝʥʠʝ ʠʟ ʘʥʘʣʠʟʘ 

ʙʦʣʴʥʳʭ ʩ ʥʝʦʧʪʠʤʘʣʴʥʳʤ ʠʣʠ ʩʫʙʦʧʪʠʤʘʣʴʥʳʤ ʦʙʲʸʤʦʤ ʮʠʪʦʨʝʜʫʢʮʠʠ 

ʥʝʦʙʭʦʜʠʤʦ, ʧʦʩʢʦʣʴʢʫ ʥʘʣʠʯʠʝ ʚʠʜʠʤʳʭ, ʥʝʫʜʘʣʷʝʤʳʭ ʧʦ ʦʙʲʝʢʪʠʚʥʳʤ 

ʧʨʠʯʠʥʘʤ ʦʩʪʘʪʦʯʥʳʭ ʦʧʫʭʦʣʝʚʳʭ ʤʘʩʩ ʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʣʠʪʝʣʴʥʦʩʪʴ ʙʝʩʧʣʘʪʠʥʦʚʦʛʦ ʠʥʪʝʨʚʘʣʘ. 
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ɺ ʪʘʙʣ. 24 ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʙʝʩʧʣʘʪʠʥʦʚʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚ 

ʛʨʫʧʧʘʭ ʦʧʪʠʤʘʣʴʥʦ ʧʨʦʦʧʝʨʠʨʦʚʘʥʥʳʭ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʠ ʩʧʦʨʘʜʠʯʝʩʢʠʭ 

ʦʧʫʭʦʣʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʨʝʛʨʝʩʩʘ ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ ʧʦʩʣʝ ʅɸʍʊ.  

ɺ ʮʝʣʦʤ, ʤʝʜʠʘʥʘ ʜʣʠʪʝʣʴʥʦʩʪʠ ʙʝʩʧʣʘʪʠʥʦʚʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚ ʛʨʫʧʧʝ 

ʦʧʪʠʤʘʣʴʥʦ ʧʨʦʦʧʝʨʠʨʦʚʘʥʥʳʭ BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʦʧʫʭʦʣʝʡ ʩʦʩʪʘʚʠʣʘ 

12.4 (1-81.5) ʤʝʩ., ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʦʧʪʠʤʘʣʴʥʦ 

ʧʨʦʦʧʝʨʠʨʦʚʘʥʥʳʭ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʦʧʫʭʦʣʝʡ ï 5.6 (0.0-112.9) ʤʝʩ., ʥʦ ʨʘʟʣʠʯʠʷ ʥʝ 

ʜʦʩʪʠʛʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ, p = 0.067.  

ʄʝʜʠʘʥʘ ʜʣʠʪʝʣʴʥʦʩʪʠ ʙʝʩʧʣʘʪʠʥʦʚʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚ ʛʨʫʧʧʝ ʩʧʦʨʘʜʠʯʝʩʢʠʭ 

ʦʧʫʭʦʣʝʡ ʩʦ ʩʪʝʧʝʥʴʶ ʨʝʛʨʝʩʩʘ 1 ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ ʩʦʩʪʘʚʠʣʘ 5.8 ʤʝʩ., ʜʠʘʧʘʟʦʥ 

ʚʘʨʴʠʨʦʚʘʣ ʦʪ 3.1 ʜʦ 40.5 ʤʝʩ. (ʨʠʩ. 46-47). ɺʘʞʥʦ, ʯʪʦ ʚ ʛʨʫʧʧʝ ʦʧʪʠʤʘʣʴʥʦ 

ʧʨʦʦʧʝʨʠʨʦʚʘʥʥʳʭ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ ʩʪʝʧʝʥʴ ʨʝʛʨʝʩʩʘ 1 ʧʝʨʚʠʯʥʦʡ 

ʦʧʫʭʦʣʠ ʥʝ ʚʩʪʨʝʯʘʣʘʩʴ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʩʦʙʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʈʗ ʢ 

ʧʣʘʪʠʥʦʩʦʜʝʨʞʘʱʝʡ ʮʠʪʦʩʪʘʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ.  

ʉʨʝʜʠ ʦʧʫʭʦʣʝʡ ʩʦ ʩʪʝʧʝʥʴʶ ʨʝʛʨʝʩʩʘ 2 ʧʦʩʣʝ ʅɸʍʊ (ʨʠʩ. 48-49), ʤʝʜʠʘʥʳ 

ʙʝʩʧʣʘʪʠʥʦʚʦʛʦ ʠʥʪʝʨʚʘʣʘ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʚ ʛʨʫʧʧʘʭ ʩʧʦʨʘʜʠʯʝʩʢʠʭ 

(7.8 ʤʝʩ.; ʜʠʘʧʘʟʦʥ 0.4-112.9 ʤʝʩ.) ʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʢʘʨʮʠʥʦʤ (14.7 ʤʝʩ.; 

ʜʠʘʧʘʟʦʥ 1-52.5 ʤʝʩ.) (p = 0,242). ɺ ʦʧʫʭʦʣʷʭ ʩʦ ʩʪʝʧʝʥʴʶ ʨʝʛʨʝʩʩʘ 3 (ʨʠʩ. 50) 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʙʝʩʧʣʘʪʠʥʦʚʦʛʦ ʠʥʪʝʨʚʘʣʘ ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʩʨʝʜʠ BRCA1-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʧʦʨʘʜʠʯʝʩʢʠʤʠ ʢʘʨʮʠʥʦʤʘʤʠ (ʤʝʜʠʘʥʘ 

ʙʝʩʧʣʘʪʠʥʦʚʦʛʦ ʠʥʪʝʨʚʘʣʘ ʩʦʩʪʘʚʠʣʘ 11.25 (2.9-81.5) ʠ 2.4 (0.0-18) ʤʝʩ. 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p = 0.049). ʇʨʠ ʦʙʲʝʜʠʥʝʥʠʠ ʩʣʫʯʘʝʚ ʩ ʫʤʝʨʝʥʥʦʡ ʠ ʚʳʨʘʞʝʥʥʦʡ 

ʩʪʝʧʝʥʴʶ ʨʝʛʨʝʩʩʘ (2+3) ʚ ʦʜʥʫ ʛʨʫʧʧʫ ʦʪʣʠʯʠʷ ʤʝʞʜʫ ʩʧʦʨʘʜʠʯʝʩʢʠʤʠ ʠ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʈʗ ʪʘʢʞʝ ʦʢʘʟʳʚʘʣʠʩʴ ʩʫʱʝʩʪʚʝʥʥʳʤʠ: ʤʝʜʠʘʥʘ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʙʝʩʧʣʘʪʠʥʦʚʦʛʦ ʠʥʪʝʨʚʘʣʘ ʫ ʞʝʥʱʠʥ ʙʝʟ ʤʫʪʘʮʠʡ ʩʦʩʪʘʚʠʣʘ 4.1 (0.0-112.9) ʤʝʩ., ʘ 

ʫ ʧʘʮʠʝʥʪʦʢ-ʥʦʩʠʪʝʣʴʥʠʮ ʤʫʪʘʮʠʡ BRCA1 ï 12.4 (1-81.5) ʤʝʩ., p = 0.025. 

ɹʝʩʧʣʘʪʠʥʦʚʳʡ ʠʥʪʝʨʚʘʣ ʚ ʛʨʫʧʧʝ ʦʧʪʠʤʘʣʴʥʦ ʧʨʦʦʧʝʨʠʨʦʚʘʥʥʳʭ BRCA1-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʈʗ ʩʦ ʩʪʝʧʝʥʴʶ ʨʝʛʨʝʩʩʘ ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ 2 ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʣʩʷ ʦʪ ʦʧʫʭʦʣʝʡ ʩʦ ʩʪʝʧʝʥʴʶ ʨʝʛʨʝʩʩʘ 3 (ʨ = 0.859).  
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ʊʘʙʣʠʮʘ 24 

ʄʝʜʠʘʥʘ ʠ ʜʠʘʧʘʟʦʥ ʜʣʠʪʝʣʴʥʦʩʪʠ ʙʝʩʧʣʘʪʠʥʦʚʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚ ʛʨʫʧʧʘʭ 

ʦʧʪʠʤʘʣʴʥʦ ʧʨʦʦʧʝʨʠʨʦʚʘʥʥʳʭ BRCA1+ ʈʗ ʠ BRCA1- ʈʗ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʪʝʧʝʥʠ ʦʪʚʝʪʘ ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ ʧʦ Bºhm et al. 

 

ʉʪʝʧʝʥʴ 

ʨʝʛʨʝʩʩʘ 

ʅʦʩʠʪʝʣʴʥʠʮʳ ʤʫʪʘʮʠʠ 

BRCA1 (ʤʝʜʠʘʥʘ, 

ʜʠʘʧʘʟʦʥ, ʤʝʩ.) 

ʇʘʮʠʝʥʪʢʠ ʙʝʟ 

ʤʫʪʘʮʠʠ (ʤʝʜʠʘʥʘ, 

ʜʠʘʧʘʟʦʥ, ʤʝʩ.) 

ɿʥʘʯʠʤʦʩʪʴ 

(ʈ) 

1 0 5.8 (3.1-40.5) (n = 12) - 

2 14.7 (1-52.5) (n = 11) 7.8 (0.4-112.9) (n = 12) 0.242 

3 11.25 (2.9-81.5) (n = 8) 2.4 (0.0-18) (n = 7) 0.049 

2+3 12.4 (1-81.5) (n = 19) 4.1 (0.0-112.9) (n = 19) 0.025 

1+2+3 12.4 (1-81.5)(n = 19) 5.6 (0.0-112.9) (n = 31) 0.067 

 

 

 

ʈʠʩ. 46. ʉʧʦʨʘʜʠʯʝʩʢʘʷ ʩʝʨʦʟʥʘʷ ʢʘʨʮʠʥʦʤʘ ʷʠʯʥʠʢʘ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʧʦʩʣʝ ʅɸʍʊ, ʩʪʝʧʝʥʴ ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ 1, ʦʢʨ. 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ50 
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ʈʠʩ. 47. ʉʧʦʨʘʜʠʯʝʩʢʘʷ ʩʝʨʦʟʥʘʷ ʢʘʨʮʠʥʦʤʘ ʷʠʯʥʠʢʘ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʧʦʩʣʝ ʅɸʍʊ, ʩʪʝʧʝʥʴ ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ 1, 

ʚʳʨʘʞʝʥʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ ʷʜʝʨ ʢʣʝʪʦʢ, ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʤʠʪʦʟʳ, ʦʢʨ. 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ400 

 

 

ʈʠʩ. 48. BRCA1-ʘʩʩʦʮʠʠʨʦʚʘʥʥʘʷ ʩʝʨʦʟʥʘʷ ʢʘʨʮʠʥʦʤʘ ʷʠʯʥʠʢʘ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʧʦʩʣʝ ʅɸʍʊ, ʩʪʝʧʝʥʴ ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ 2, 

ʦʢʨ. ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʭ50 

 




































































































































































