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ʜʦʤʠʥʘʥʪʥʘ ʧʘʨʮʠʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʨʘʟʣʠʯʥʠ ʦʛʥʠʱʘ 

ʌʇɽʇʆ- ʬʘʤʠʣʥʘ ʧʘʨʮʠʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʧʝʨʠʮʝʥʪʨʘʣʥʠ ʦʩʪʨʠʷ 

ɻɽʌɻ+ - ʛʝʥʝʪʠʯʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ 

ʈʊʄɽ - ʨʘʥʥʘ ʪʝʞʢʘ ʤʠʦʢʣʦʥʠʯʥʘ ʝʧʠʣʝʧʩʠʷ (ʩʠʥʜʨʦʤ ʥʘ ɼʨʘʚʝ) 

ɽɽɻ ï ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʠʷ 

ʄʃɹɽ ï ʄʝʞʜʫʥʘʨʦʜʥʘ ʣʠʛʘ ʟʘ ʙʦʨʙʘ ʩʨʝʱʫ ʝʧʠʣʝʧʩʠʷʪʘ 

ɼʅʂ ï ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʠʥʦʚʘ ʢʠʩʝʣʠʥʘ 

ʪʈʅʂ ï ʪʨʘʥʩʧʦʨʪʥʘ ʨʠʙʦʥʫʢʣʫʠʥʦʚʘ ʢʠʩʝʣʠʥʘ 

ʅʈɽʄ ʩʲʥ ï ʩʲʥ ʩ ʥʝʙʲʨʟʠ ʦʯʥʠ ʜʚʠʞʝʥʠʷ 

ʈɽʄ ʩʲʥ ï ʩʲʥ ʩ ʙʲʨʟʠ ʦʯʥʠ ʜʚʠʞʝʥʠʷ 

ʄʈʊ ï ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘ ʪʦʤʦʛʨʘʬʠʷ 

ɽʄɻ - ʝʣʝʢʪʨʦʤʠʦʛʨʘʬʠʷ 

ʉʲʘʚʪ.- ʩʲʘʚʪʦʨʠ  

ʊʄ ï ʪʨʘʥʩʤʝʤʙʨʘʥʝʥ ʜʦʤʝʥ 

ʈɽʊ ï ʧʦʟʠʪʨʦʥʥʘ ʝʤʠʩʠʦʥʥʘ ʪʦʤʦʛʨʘʬʠʷ 

SPECT - ʝʜʥʦʬʦʪʦʥʥʘ ʝʤʠʩʠʦʥʥʘ ʢʦʤʧʶʪʲʨʥʘ ʪʦʤʦʛʨʘʬʠʷ 

ʂɸʊ ï ʢʦʤʧʶʪʲʨʥʘ ʪʦʤʦʛʨʘʬʠʷ 

ʍʉ- ʭʠʧʦʢʘʤʧʘʣʥʘ ʩʢʣʝʨʦʟʘ 

ʌɻ- ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ 

PCRï ʧʦʣʠʤʝʨʘʟʥʘ ʚʝʨʠʞʥʘ ʨʝʘʢʮʠʷ 

CNVs- ʚʘʨʠʘʮʠʠ ʚ ʙʨʦʷ ʥʘ ʢʦʧʠʷʪʘ 

SNP- single-nucleotide polymorphism 

STRs ï short tandem repeats  

ʄ.ʩ. ʉɽʇ ï ʤʦʟʲʯʥʦ-ʩʪʚʦʣʦʚʠ ʩʣʫʭʦʚʠ ʧʨʝʜʠʟʚʠʢʘʥʠ ʧʦʪʝʥʮʠʘʣʠ 

ʉɽʇ ï ʩʣʫʭʦʚʠ ʧʨʝʜʠʟʚʠʢʘʥʠ ʧʦʪʝʥʮʠʘʣʠ 

MMSE ï Mini-Mental State Examination Test 

ɻʊʂʇ ï ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʪʦʥʠʯʥʦ-ʢʣʦʥʠʯʥʠ ʧʨʠʩʪʲʧʠ 

ʂʇʇ ï ʢʦʤʧʣʝʢʩʥʠ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ 

ʇʇʇ ï ʧʨʦʩʪʠ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ 

ɺɻʊʂʇ ï ʚʪʦʨʠʯʥʦ-ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʪʦʥʠʯʥʦ-ʢʣʦʥʠʯʥʠ ʧʨʠʩʪʲʧʠ 

ʏʄʊ ï ʯʝʨʝʧʥʦ-ʤʦʟʲʯʥʘ ʪʨʘʚʤʘ 

Mb - ʤʝʛʘʙʘʟʠ 
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ɺʒɺɽɼɽʅʀɽ 

 

ɽʧʠʣʝʧʩʠʷʪʘ ʝ ʯʝʩʪʦ, ʩʦʮʠʘʣʥʦ ʟʥʘʯʠʤʦ ʥʝʚʨʦʣʦʛʠʯʥʦ ʟʘʙʦʣʷʚʘʥʝ ʩ ʯʝʩʪʦʪʘ 

ʜʦ 1-1.5 % ʚ ʥʷʢʦʠ ʧʦʧʫʣʘʮʠʠ [Sander, 2003; Duncan ʠ ʩʲʘʚʪ. 2006]. ʊʷ 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʤʫʣʪʠʬʘʢʪʦʨʥʦ ʟʘʙʦʣʷʚʘʥʝ, ʢʦʝʪʦ ʩʝ ʨʘʟʚʠʚʘ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ 

ʥʷʢʦʣʢʦ ʬʘʢʪʦʨʘ, ʠʤʘʱʠ ʨʘʟʣʠʯʥʘ ʪʝʞʝʩʪ ʧʨʠ ʦʪʜʝʣʥʠʪʝ ʬʦʨʤʠ ʠ ʚʦʜʝʱʠ ʜʦ 

ʬʦʨʤʠʨʘʥʝ ʥʘ ʝʧʠʣʝʧʪʦʛʝʥʥʦ ʦʛʥʠʱʝ, ʢʘʪʦ ʠʟʨʘʟ ʥʘ ʤʠʢʨʦ- ʠʣʠ ʤʘʢʨʦʩʢʦʧʩʢʠ 

ʤʦʟʲʯʥʠ ʣʝʟʠʠ [ɿʘʭʘʨʠʝʚ ʠ ɻʘʥʝʚʘ, 2007].  

ɿʘ ʫʯʘʩʪʠʝʪʦ ʥʘ ʛʝʥʝʪʠʯʥʠ ʬʘʢʪʦʨʠ ʚ ʝʪʠʦʣʦʛʠʷʪʘ ʥʘ ʝʧʠʣʝʧʩʠʠʪʝ ʩʝ ʝ 

ʟʥʘʝʣʦ ʦʱʝ ʦʪ ʜʨʝʚʥʦʩʪʪʘ. ʆʢʦʣʦ 450 ʛʦʜʠʥʠ ʧʨʝʜʠ ʥʦʚʘʪʘ ʝʨʘ ʍʠʧʦʢʨʘʪ ʚ ʩʚʦʷ 

ʪʨʫʜ ĂThe Sacred Diseaseò ʧʨʘʚʠ ʠʟʚʦʜʘ, ʯʝ ʝʧʠʣʝʧʩʠʷʪʘ ʝ ʥʘʩʣʝʜʩʪʚʝʥʘ ʧʦʜʦʙʥʦ 

ʥʘ ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ ʟʘʙʦʣʷʚʘʥʠʷ. ʂʲʤ ʍVɯ ʚʝʢ ʝʧʠʣʝʧʩʠʷʪʘ ʩʝ ʧʨʠʝʤʘ ʦʪ ʤʝʜʠʮʠʪʝ 

ʟʘ ʥʘʩʣʝʜʩʪʚʝʥʦ ʟʘʙʦʣʷʚʘʥʝ. ʅʘʡïʛʦʣʝʤʠʷʪ ʥʘʧʨʝʜʲʢ ʟʘ ʨʘʟʢʨʠʚʘʥʝ ʛʝʥʝʪʠʢʘʪʘ ʥʘ 

ʝʧʠʣʝʧʩʠʠʪʝ ʟʘʧʦʯʚʘ ʦʪ 1930ʛ. ʩ ʚʲʚʝʞʜʘʥʝʪʦ ʦʪ ʋʠʣʷʤ ʃʝʥʦʢʩ ʥʘ ʥʘʫʯʥʠʷʪ ʤʝʪʦʜ 

ʟʘ ʠʟʫʯʘʚʘʥʝʪʦ ʡ. ʇʨʦʚʝʜʝʥʠʪʝ ʚ ʩʣʝʜʚʘʱʠʪʝ ʛʦʜʠʥʠ ʝʧʠʜʝʤʠʦʣʦʛʠʯʥʠ 

ʧʨʦʫʯʚʘʥʠʷ ʥʘ ʬʘʤʠʣʠʠ ʩ ʝʧʠʣʝʧʩʠʷ ʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚʲʨʭʫ ʙʣʠʟʥʘʮʠ ʜʦʢʘʟʚʘʪ 

ʚʘʞʥʘʪʘ ʨʦʣʷ ʥʘ ʛʝʥʝʪʠʯʥʠʪʝ ʬʘʢʪʦʨʠ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʝʧʠʣʝʧʩʠʷ [Berkovic ʠ 

ʩʘ̡ʚʪ. 1998; Steinlein 2004, Kjeldsen ʠ ʩʲʘʚʪ. 2003, 2005]. ʊʘʢʘ ʥʘʧʨʠʤʝʨ, ʨʠʩʢʲʪ ʟʘ 

ʝʧʠʣʝʧʩʠʷ ʩʨʝʜ ʨʦʜʩʪʚʝʥʠʮʠ ʧʲʨʚʘ ʩʪʝʧʝʥ ʥʘ ʧʘʮʠʝʥʪʠ ʩ ʠʜʠʦʧʘʪʠʯʥʘ 

ʛʝʥʝʨʘʣʠʟʠʨʘʥʘ ʝʧʠʣʝʧʩʠʷ ʝ 8-12% ʠ ʝ ʩʠʛʥʠʬʠʢʘʥʪʥʦ ʧʦ-ʚʠʩʦʢ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

ʪʦʟʠ ʟʘ ʦʙʱʘʪʘ ʧʦʧʫʣʘʮʠʷ (ʧʨʠʙʣʠʟʠʪʝʣʥʦ 0.5%). ʀʟʩʣʝʜʚʘʥʠʷ ʧʨʠ ʙʣʠʟʥʘʮʠ 

ʨʘʟʢʨʠʚʘʪ ʧʦ-ʚʠʩʦʢ ʧʨʦʮʝʥʪ ʥʘ ʢʦʥʢʦʨʜʘʥʪʥʦʩʪ ʧʨʠ ʤʦʥʦʟʠʛʦʪʥʠʪʝ ʙʣʠʟʥʘʮʠ (40-

50%), ʦʪ ʢʦʣʢʦʪʦ ʧʨʠ ʜʠʟʠʛʦʪʥʠʪʝ ʙʣʠʟʥʘʮʠ (10-15%), ʧʨʝʜʧʦʣʘʛʘʡʢʠ ʩʠʣʥʦ 

ʛʝʥʝʪʠʯʥʦ ʚʣʠʷʥʠʝ [Lennox 1951, Berkovic ʠ ʩʲʘʚʪ. 1998].   

ʀʟʫʯʘʚʘʥʝʪʦ ʥʘ ʨʝʜʢʠ ʬʘʤʠʣʠʠ, ʚ ʢʦʠʪʦ ʝʧʠʣʝʧʩʠʷʪʘ ʩʝ ʫʥʘʩʣʝʜʷʚʘ 

ʩʲʛʣʘʩʥʦ ʟʘʢʦʥʠʪʝ ʥʘ ʄʝʥʜʝʣ, ʧʨʦʫʯʚʘʥʠʷʪʘ ʚʲʨʭʫ ʩʧʦʥʪʘʥʥʠ ʠ ʠʥʜʫʮʠʨʘʥʠ 

ʞʠʚʦʪʠʥʩʢʠ ʤʦʜʝʣʠ ʚ ʢʦʤʙʠʥʘʮʠʷ ʩ ʙʲʨʟʦ ʨʘʟʚʠʚʘʱʠʪʝ ʩʝ ʤʦʣʝʢʫʣʷʨʥʦ ʛʝʥʝʪʠʯʥʠ 

ʤʝʪʦʜʠ ʥʘ ʠʟʩʣʝʜʚʘʥʝ, ʜʦʚʝʜʝ ʜʦ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝʪʦ ʥʘ ʛʝʥʠ, ʢʦʠʪʦ ʦʢʘʟʚʘʪ 

ʚʣʠʷʥʠʝ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʬʦʨʤʠ ʥʘ ʝʧʠʣʝʧʩʠʷ. ʅʘʡ-ʛʦʣʷʤ ʙʨʦʡ ʦʪ ʪʝʟʠ 

ʛʝʥʠ ʢʦʜʠʨʘʪ ʩʫʙʝʜʠʥʠʮʠ ʥʘ ʚʦʣʪʘʞ ʟʘʚʠʩʠʤʠ ʠ ʣʠʛʘʥʜ ʟʘʚʠʩʠʤʠ ʡʦʥʥʠ ʢʘʥʘʣʠ 

[Mulley ʠ ʩʲʘʚʪ. 2003; Poduri&Lowenstein, 2011]. ʇʦ-ʤʘʣʲʢ ʝ ʙʨʦʷ ʥʘ ʛʝʥʠʪʝ 

ʢʦʜʠʨʘʱʠ ʧʨʦʪʝʠʥʠ, ʢʦʠʪʦ ʥʝ ʫʯʘʩʪʚʘʪ ʚ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʡʦʥʥʠʪʝ ʢʘʥʘʣʠ [Nicita 
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ʠ ʩʲʘʚʪ. 2012]. ɺ ʪʘʙʣʠʮʘ 1 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪʢʨʠʪʠʪʝ ʜʦ ʤʦʤʝʥʪʘ ʛʝʥʠ, ʢʦʠʪʦ 

ʦʙʘʯʝ, ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʩʘʤʦ ʚ ʤʘʣʢʘ ʯʘʩʪ ʦʪ ʠʜʠʦʧʘʪʠʯʥʠʪʝ ʝʧʠʣʝʧʩʠʠ.   

 

ʊʘʙʣʠʮʘ 1. ɻʝʥʠ ʘʩʦʮʠʠʨʘʥʠ ʩ ʝʧʠʣʝʧʪʠʯʥʠ ʩʠʥʜʨʦʤʠ. ʄʦʜʠʬʠʮʠʨʘʥʦ ʧʦ Nicita ʠ 

ʩ̡ ʘʚʪ. [2012] ʠ Poduri [2011].  

ɻʝʥʠ ɸʩʦʮʠʠʨʘʥʠ ʝʧʠʣʝʧʪʠʯʥʠ ʩʠʥʜʨʦʤʠ 

ARX ʀʥʬʘʥʪʠʣʥʠ ʩʧʘʟʤʠ, ʨʘʥʥʠ ʠʥʬʘʥʪʠʣʥʠ 

ʝʧʠʣʝʧʪʠʯʥʠ ʝʥʮʝʬʘʣʦʧʘʪʠʠ 

ATP1A2 ɹʝʥʠʛʥʝʥʠ ʬʘʤʠʣʥʠ ʥʝʦʥʘʪʘʣʥʠ ʢʦʥʚʫʣʩʠʠ, 

ʌʘʤʠʣʥʘ ʭʝʤʠʧʣʝʛʠʯʥʘ ʤʠʛʨʝʥʘ ʠ 

ʝʧʠʣʝʧʩʠʷ 

CACNA1A ɸʙʩʘʥʩʥʘ ʝʧʠʣʝʧʩʠʷ ʠ ʝʧʠʟʦʜʠʯʥʘ ʘʪʘʢʩʠʷ 

CACNB4 ʖʚʝʥʠʣʥʘ ʤʠʦʢʣʦʥʠʯʥʘ ʝʧʠʣʝʧʩʠʷ 

CDKL5 (STK9) ʀʥʬʘʥʪʠʣʥʠ ʩʧʘʟʤʠ 

CHRNA4 ɸʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʘ ʥʦʱʥʘ ʬʨʦʥʪʘʣʥʘ 

ʝʧʠʣʝʧʩʠʷ 

CHRNB2 ɸʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʘ ʥʦʱʥʘ ʬʨʦʥʪʘʣʥʘ 

ʝʧʠʣʝʧʩʠʷ 

CHRNɸ2 ɸʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʘ ʥʦʱʥʘ ʬʨʦʥʪʘʣʥʘ 

ʝʧʠʣʝʧʩʠʷ 

CHRNA7 ʖʚʝʥʠʣʥʘ ʤʠʦʢʣʦʥʠʯʥʘ ʝʧʠʣʝʧʩʠʷ 

CLCN2 ɼʝʪʩʢʘ ʘʙʩʘʥʩʥʘ ʝʧʠʣʝʧʩʠʷ 

ʖʚʝʥʠʣʥʘ ʘʙʩʘʥʩʥʘ ʝʧʠʣʝʧʩʠʷ 

ʖʚʝʥʠʣʥʘ ʤʠʦʢʣʦʥʠʯʥʘ ʝʧʠʣʝʧʩʠʷ 

EFHC1 ʖʚʝʥʠʣʥʘ ʤʠʦʢʣʦʥʠʯʥʘ ʝʧʠʣʝʧʩʠʷ 

GABRD ɻʝʥʝʪʠʯʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ 

ʧʣʶʩ 

GABRA1 ʖʚʝʥʠʣʥʘ ʤʠʦʢʣʦʥʠʯʥʘ ʝʧʠʣʝʧʩʠʷ 

GABRG2 ɼʝʪʩʢʘ ʘʙʩʘʥʩʥʘ ʝʧʠʣʝʧʩʠʷ, ɻʝʥʝʪʠʯʥʘ 

ʝʧʠʣʝʧʩʠʷ ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ 

KCNQ2 ɹʝʥʠʛʥʝʥʠ ʬʘʤʠʣʥʠ ʥʝʦʥʘʪʘʣʥʠ ʢʦʥʚʫʣʩʠʠ 

KCNQ3 ɹʝʥʠʛʥʝʥʠ ʬʘʤʠʣʥʠ ʥʝʦʥʘʪʘʣʥʠ ʢʦʥʚʫʣʩʠʠ 

KCNMA1 ɻʝʥʝʨʘʣʠʟʠʨʘʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʧʘʨʦʢʩʠʟʤʘʣʥʠ 

ʜʠʩʢʠʥʝʟʠʠ 

LGI1 ɸʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʘ ʧʘʨʮʠʘʣʥʘ 
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ʝʧʠʣʝʧʩʠʷ ʩʲʩ ʩʣʫʭʦʚʠ ʭʘʣʶʮʠʥʘʮʠʠ 

PCDH19 ɽʧʠʣʝʧʩʠʷ ʧʨʠ ʞʝʥʠ ʩ ʫʤʩʪʚʝʥʦ ʠʟʦʩʪʘʚʘʥʝ 

SCN1A ɻʝʥʝʪʠʯʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ 

ʧʣʶʩ, ʩʠʥʜʨʦʤ ʥʘ Dravet 

SCN1B ɻʝʥʝʪʠʯʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ 

ʧʣʶʩ 

SCN2A ɻʝʥʝʪʠʯʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ 

ʧʣʶʩ, ɹʝʥʠʛʥʝʥʠ ʬʘʤʠʣʥʠ 

ʥʝʦʥʘʪʘʣʥʠ/ʠʥʬʘʥʪʠʣʥʠ ʢʦʥʚʫʣʩʠʠ 

SLC2A1 ɸʙʩʘʥʩʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʨʘʥʥʦ ʥʘʯʘʣʦ, 

ɽʧʠʣʝʧʩʠʷ ʩ ʧʘʨʦʢʩʠʟʤʘʣʥʠ, ʠʥʜʫʮʠʨʘʥʠ ʦʪ 

ʫʧʨʘʞʥʝʥʠʷ ʜʠʩʢʠʥʝʟʠʠ 

SLC25ɸ22 ʈʘʥʥʘ ʤʠʦʢʣʦʥʠʯʥʘ ʝʥʮʝʬʘʣʦʧʘʪʠʷ 

STXBP1 ʈʘʥʥʘ ʠʥʬʘʥʪʠʣʥʘ ʝʧʠʣʝʧʪʠʯʥʘ 

ʝʥʮʝʬʘʣʦʧʘʪʠʷ, ʇʘʨʮʠʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʩ 

ʠʥʪʝʣʝʢʪʫʘʣʝʥ ʜʝʬʠʮʠʪ. 

TBC1D24 ʌʘʤʠʣʥʘ ʠʥʬʘʥʪʠʣʥʘ ʤʠʦʢʣʦʥʠʯʥʘ 

ʝʧʠʣʝʧʩʠʷ, ʌʦʢʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʜʝʬʠʮʠʪ ʚ 

ʨʘʟʚʠʪʠʝʪʦ 

 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʟʥʘʯʠʪʝʣʥʠʷ ʧʨʦʛʨʝʩ ʧʦʩʪʠʛʥʘʪ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ, 

ʨʘʟʢʨʠʚʘʥʝʪʦ ʥʘ ʛʝʥʝʪʠʯʥʘʪʘ ʦʩʥʦʚʘ ʥʘ ʝʧʠʣʝʧʩʠʷʪʘ ʠ ʫʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʷʩʥʠ 

ʬʝʥʦʪʠʧ-ʛʝʥʦʪʠʧ ʢʦʨʝʣʘʮʠʠ ʝ ʟʘʪʨʫʜʥʝʥʦ, ʧʦʨʘʜʠ ʩʣʦʞʥʦʩʪʪʘ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ. 

ʊʦʚʘ ʩʝ ʦʙʫʩʣʘʚʷ ʦʪ ʬʘʢʪʘ, ʯʝ ʩʘʤʦ ʤʘʣʲʢ ʙʨʦʡ ʦʪ ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʩʠʥʜʨʦʤʠ ʩʝ 

ʫʥʘʩʣʝʜʷʚʘʪ ʤʦʥʦʛʝʥʥʦ, ʥʘʣʠʮʝ ʝ ʛʝʥʝʪʠʯʥʘ ʭʝʪʝʨʦʛʝʥʥʦʩʪ ʜʦʨʠ ʠ ʧʨʠ 

ʤʦʥʦʛʝʥʥʠʪʝ ʝʧʠʣʝʧʩʠʠ, ʢʦʝʪʦ ʥʝ ʧʦʟʚʦʣʷʚʘ ʘʥʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʚʩʠʯʢʠ ʬʘʤʠʣʠʠ 

ʢʘʪʦ ʝʜʥʘ ʦʙʱʘ ʛʨʫʧʘ. ʇʦ-ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʠʜʠʦʧʘʪʠʯʥʠʪʝ ʝʧʠʣʝʧʩʠʠ, ʢʘʪʦ 

ʶʚʝʥʠʣʥʘʪʘ ʤʠʦʢʣʦʥʠʯʥʘ ʝʧʠʣʝʧʩʠʷ ʠ ʜʝʪʩʢʘʪʘ ʘʙʩʘʥʩʥʘ ʝʧʠʣʝʧʩʠʷ ʩʘ 

ʟʘʙʦʣʷʚʘʥʠʷ ʩ ʦʣʠʛʦ ʠʣʠ ʧʦʣʠʛʝʥʥʦ ʫʥʘʩʣʝʜʷʚʘʥʝ. ʅʘʙʣʶʜʘʚʘ ʩʝ  ʧʨʠʧʦʢʨʠʚʘʥʝ 

ʤʝʞʜʫ ʨʘʟʣʠʯʥʠʪʝ ʢʣʠʥʠʯʥʠ ʧʦʜʪʠʧʦʚʝ. ɺ ʝʜʥʘ ʝʜʠʥʩʪʚʝʥʘ ʬʘʤʠʣʠʷ ʯʝʩʪʦ ʩʝ 

ʥʘʙʣʶʜʘʚʘʪ ʨʘʟʣʠʯʥʠ ʝʧʠʣʝʧʪʠʯʥʠ ʬʝʥʦʪʠʧʦʚʝ, ʘ ʝʜʠʥ ʠ ʩʲʱʠ ʠʥʜʠʚʠʜ ʤʦʞʝ ʜʘ 

ʧʨʝʤʠʥʝ ʦʪ ʝʜʠʥ ʚ ʜʨʫʛ ʬʝʥʦʪʠʧ ʧʦ ʚʨʝʤʝ ʥʘ ʩʚʦʷ ʞʠʚʦʪ. ʀʟʛʣʝʞʜʘ, ʯʝ ʩʲʱʝʩʪʚʫʚʘ 

ʥʝʚʨʦʙʠʦʣʦʛʠʯʝʥ ʢʦʥʪʠʥʫʫʤ ʩ ʚʲʟʨʘʩʪʦʚʦ ʟʘʚʠʩʠʤʠ ʛʝʥʝʪʠʯʥʠ ʝʬʝʢʪʠ, 

ʦʙʫʩʣʦʚʝʥʠ ʦʪ ʥʷʢʦʣʢʦ ʣʦʢʫʩʘ ʠ ʨʘʟʣʠʯʥʠ ʬʝʥʦʪʠʧʥʠ ʝʬʝʢʪʠ, ʦʙʫʩʣʦʚʝʥʠ ʦʪ ʝʜʠʥ 

ʝʜʠʥʩʪʚʝʥ ʛʝʥ [Ottman ʠ ʩʲʘʚʪ. 1997; Combi ʠ ʩʲʘʚʪ. 2004].  
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ʇʦ ʥʘʩʪʦʷʱʝʤ ʩʝ ʧʨʠʝʤʘ, ʯʝ ʛʝʥʝʪʠʯʥʠʪʝ ʬʘʢʪʦʨʠ ʫʯʘʩʪʚʘʪ ʚ ʧʘʪʦʛʝʥʝʟʘʪʘ 

ʥʘ ʦʢʦʣʦ 47% ʦʪ ʝʧʠʣʝʧʩʠʠʪʝ [Freitag ʠ ʩʲʘʚʪ. 2001, Sander ʠ ʩʲʘʚʪ. 2007], ʢʘʪʦ 

ʧʨʠ ʧʦʚʝʯʝʪʦ ʠʜʠʦʧʘʪʠʯʥʠ (ʛʝʥʝʪʠʯʥʠ) ʝʧʠʣʝʧʩʠʠ, ʫʥʘʩʣʝʜʷʚʘʥʝʪʦ ʝ ʢʦʤʧʣʝʢʩʥʦ 

ʠ ʨʘʟʣʠʯʥʠ ʛʝʥʠ ʦʢʘʟʚʘʪ ʤʘʣʲʢ ʝʬʝʢʪ ʚ ʢʦʤʙʠʥʘʮʠʷ ʩ ʬʘʢʪʦʨʠ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ. 

ʄʘʣʲʢ ʝ ʙʨʦʷ ʥʘ Ăʯʠʩʪʠʪʝò ʝʧʠʣʝʧʪʠʯʥʠ ʩʠʥʜʨʦʤʠ,  ʢʦʠʪʦ ʩʝ ʫʥʘʩʣʝʜʷʚʘʪ 

ʤʦʥʦʛʝʥʥʦ, ʢʘʪʦ ʪʝ ʩʲʩʪʘʚʣʷʚʘʪ ʦʢʦʣʦ 2% ʦʪ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʩ ʠʜʠʦʧʘʪʠʯʥʘ 

ʝʧʠʣʝʧʩʠʷ [Weber ʠ ʩʲʘʚʪ. 2008].  

ʂʦʥʮʝʧʮʠʷʪʘ ʟʘ ʥʘʣʠʯʠʝ ʥʘ ʛʝʥeʪʠʯʥʠ ʬʦʢʘʣʥʠ ʝʧʠʣʝʧʩʠʠ ʝ ʩʨʘʚʥʠʪʝʣʥʦ 

ʥʦʚʘ [Andermann ʠ ʩʲʘʚʪ. 2005]. ɼʲʣʛʦ ʚʨʝʤʝ ʩʝ ʝ ʩʯʠʪʘʣʦ, ʯʝ ʬʦʢʘʣʥʠʪʝ 

ʝʧʠʣʝʧʩʠʠ ʩʝ ʜʲʣʞʘʪ ʥʘ ʬʘʢʪʦʨʠ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʢʘʪʦ ʨʦʜʦʚʠ ʠ ʧʦʩʪʘʥʪʘʣʥʠ 

ʪʨʘʚʤʠ, ʠʥʬʝʢʮʠʠ ʠ ʤʦʟʲʯʥʠ ʣʝʟʠʠ. ɺ ʧʦʩʣʝʜʥʦʪʦ ʜʝʩʝʪʠʣʝʪʠʝ ʩʘ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʥʷʢʦʣʢʦ ʬʦʢʘʣʥʠ ʝʧʠʣʝʧʪʠʯʥʠ ʩʠʥʜʨʦʤʘ ʫʥʘʩʣʝʜʷʚʘʱʠ ʩʝ 

ʘʚʪʦʟʦʤʥʦ - ʜʦʤʠʥʘʥʪʥʦ ʠ ʪʝ ʩʘ ʚʢʣʶʯʝʥʠ ʚ ʧʨʝʜʣʦʞʝʥʠʝʪʦ ʟʘ ʥʦʚʘ ʢʣʘʩʠʬʠʢʘʮʠʷ 

ʥʘ ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʩʠʥʜʨʦʤʠ ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʘʪʘ ʣʠʛʘ ʟʘ ʙʦʨʙʘ ʩʨʝʱʫ ʝʧʠʣʝʧʩʠʷʪʘ 

[Berg ʠ ʩʲʘʚʪ. 2010].  

ʅʘʩʪʦʷʱʠʷʪ ʪʨʫʜ ʠʤʘ ʟʘ ʮʝʣ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝʪʦ ʥʘ ʬʘʤʠʣʠʠ ʩ ʥʘʩʣʝʜʩʪʚʝʥʘ 

ʬʦʢʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʠ ʛʝʥʝʪʠʯʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ ʠ ʪʷʭʥʦʪʦ 

ʢʣʠʥʠʯʥʦ ʠ ʛʝʥʝʪʠʯʥʦ ʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ. ɺʲʧʨʝʢʠ ʯʝ ʬʘʤʠʣʥʠʪʝ ʝʧʠʣʝʧʪʠʯʥʠ 

ʩʠʥʜʨʦʤʠ ʩʝ ʩʨʝʱʘʪ ʩʨʘʚʥʠʪʝʣʥʦ ʨʷʜʢʦ, ʧʦʟʥʘʚʘʥʝʪʦ ʠʤ ʠ ʥʘʩʦʯʝʥʦʪʦ ʠʤ ʪʲʨʩʝʥʝ 

ʠʤʘ ʛʦʣʷʤʦ ʢʣʠʥʠʯʥʦ ʠ ʥʘʫʯʥʦ ʟʥʘʯʝʥʠʝ. ʆʪ ʝʜʥʘ ʩʪʨʘʥʘ ʪʦʚʘ ʧʦʜʧʦʤʘʛʘ 

ʧʦʩʪʘʚʷʥʝʪʦ ʥʘ ʪʦʯʥʘ ʜʠʘʛʥʦʟʘ ʠ ʚʦʜʠ ʜʦ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʧʦ-ʜʦʙʨʠ ʛʨʠʞʠ ʟʘ 

ʧʘʮʠʝʥʪʠʪʝ ʠ ʧʦ-ʪʦʯʥʘ ʧʨʦʛʥʦʟʘ ʟʘ ʭʦʜʘ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʝʪʦ ʥʘ ʛʝʥʠʪʝ, ʦʪʛʦʚʦʨʥʠ ʟʘ ʨʘʟʣʠʯʥʠʪʝ ʝʧʠʣʝʧʪʠʯʥʠ ʩʠʥʜʨʦʤʠ ʱʝ 

ʜʦʧʨʠʥʝʩʝ ʟʘ ʧʦ-ʜʦʙʨʦ ʨʘʟʙʠʨʘʥʝ ʥʘ ʧʘʪʦʛʝʥʝʟʘʪʘ ʠ ʜʦ ʧʦ-ʝʬʝʢʪʠʚʥʦ, ʛʝʥʝʪʠʯʥʦ 

ʦʙʦʩʥʦʚʘʥʦ ʣʝʯʝʥʠʝ ʥʘ ʝʧʠʣʝʧʩʠʠʪʝ, ʘ ʩʲʱʦ ʠ ʟʘ ʧʦ-ʥʘʪʘʪʲʰʥʦʪʦ ʠʟʷʩʥʷʚʘʥʝ ʥʘ 

ʥʦʨʤʘʣʥʦʪʦ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ ʤʦʟʲʢʘ. ʆʪʢʨʠʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʩʝʤʝʡʩʪʚʘ ʩ 

ʥʝʦʧʠʩʘʥ ʜʦ ʤʦʤʝʥʪʘ ʬʝʥʦʪʠʧ ʜʦʧʨʠʥʘʩʷ ʟʘ ʧʦ-ʧʲʣʥʦʪʦ ʜʠʬʝʨʝʥʮʠʨʘʥʝ ʥʘ 

ʢʣʠʥʠʯʥʠʷ ʩʧʝʢʪʲʨ ʥʘ ʥʘʩʣʝʜʩʪʚʝʥʠʪʝ ʝʧʠʣʝʧʩʠʠ. 
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1. ʆɹɿʆʈ ï  ʇʈɽɻʃɽɼ ʅɸ ʃʀʊɽʈɸʊʋʈɸʊɸ ʀ ɿʅɸʏʀʄʆʉʊ ʅɸ 

ʇʈʆɹʃɽʄɸʊʀʂɸʊɸ. 

 

1.1 ʅʘʩʣʝʜʩʪʚʝʥʠ (ʬʘʤʠʣʥʠ) ʬʦʢʘʣʥʠ (ʧʘʨʮʠʘʣʥʠ) ʝʧʠʣʝʧʩʠʠ.  

 

ʌʦʢʘʣʥʠʪʝ ʝʧʠʣʝʧʩʠʠ ʩʲʩʪʘʚʣʷʚʘʪ ʦʢʦʣʦ 50% ʦʪ ʚʩʠʯʢʠ ʝʧʠʣʝʧʩʠʠ [Jallon 

ʠ ʩʲʘʚʪ. 2001]. ʆʪʜʘʚʥʘ ʝ ʠʟʚʝʩʪʥʦ, ʯʝ ʛʝʥʝʪʠʯʥʠʪʝ ʬʘʢʪʦʨʠ ʠʤʘʪ ʚʘʞʥʦ ʟʥʘʯʝʥʠʝ 

ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠʪʝ ʝʧʠʣʝʧʩʠʠ, ʜʦʢʘʪʦ ʠʜʝʷʪʘ ʟʘ ʩʲʱʝʩʪʚʫʚʘʥʝ ʥʘ 

ʛʝʥʝʪʠʯʥʠ ʬʦʨʤʠ ʥʘ ʬʦʢʘʣʥʠ ʝʧʠʣʝʧʩʠʠ ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʥʦʚʘ. ʇʦ ʢʘʢʲʚ ʥʘʯʠʥ 

ʛʝʥʝʪʠʯʝʥ ʜʝʬʝʢʪ, ʢʦʡʪʦ ʙʠ ʪʨʷʙʚʘʣʦ ʜʘ ʩʝ ʝʢʩʧʨʝʩʠʨʘ ʰʠʨʦʢʦ ʠ ʩʠʤʝʪʨʠʯʥʦ ʚ 

ʤʦʟʲʢʘ ʤʦʞʝ ʜʘ ʦʙʫʩʣʦʚʠ ʬʦʢʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʥʝ ʝ ʥʘʧʲʣʥʦ ʠʟʷʩʥʝʥʦ [Berkovic ʠ 

ʩʘ̡ʚʪ. 1999]. ɺ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʤʥʦʛʦ ʛʦʜʠʥʠ, ʥʘʣʠʯʠʝʪʦ ʥʘ ʬʘʤʠʣʥʘ ʘʥʘʤʥʝʟʘ 

ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʬʦʢʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʝ ʥʘʤʠʨʘʣʦ ʨʘʟʣʠʯʥʠ ʦʙʷʩʥʝʥʠʷ. ʅʘ ʧʲʨʚʦ 

ʤʷʩʪʦ ʩʝ ʝ ʩʯʠʪʘʣʦ, ʯʝ ʪʦʚʘ ʝ ʩʣʫʯʘʡʥʦ ʠ ʙʠ ʤʦʛʣʦ ʜʘ ʩʝ ʦʙʷʩʥʠ ʩ ʯʝʩʪʦʪʘʪʘ ʥʘ 

ʝʧʠʣʝʧʩʠʷʪʘ ʚ ʦʙʱʘʪʘ ʧʦʧʫʣʘʮʠʷ [Hauser ʠ ʩʲʘʚʪ. 1993]. ʅʘ ʚʪʦʨʦ ʤʷʩʪʦ ʝ 

ʢʦʥʮʝʧʮʠʷʪʘ, ʜʘʪʠʨʘʱʘ ʦʪ ʚʨʝʤʝʪʦ ʥʘ Tissot ʟʘ ʪ. ʥʘʨ. Ăʝʧʠʣʝʧʪʠʯʥʘ ʜʠʘʪʝʟʘò. 

ʉʲʱʝʩʪʚʫʚʘ ʰʠʨʦʢʘ ʥʘʩʣʝʜʩʪʚʝʥʘ ʧʨʝʜʠʩʧʦʟʠʮʠʷ ʟʘ ʝʧʠʣʝʧʩʠʷ ʠ ʢʦʥʢʨʝʪʥʠʷ 

ʝʧʠʣʝʧʪʠʯʝʥ ʩʠʥʜʨʦʤ ʩʝ ʦʙʫʩʣʘʚʷ ʠ ʦʪ ʜʨʫʛʠ ʬʘʢʪʦʨʠ, ʢʘʪʦ ʧʨʝʥʘʪʘʣʥʠ, 

ʧʝʨʠʥʘʪʘʣʥʠ ʠ ʧʦʩʪʥʘʪʘʣʥʠ ʧʨʠʜʦʙʠʪʠ ʣʝʟʠʠ, ʢʘʢʪʦ ʠ ʦʪ ʝʬʝʢʪʠ ʥʘ 

ʤʦʜʠʬʠʮʠʨʘʱʠ ʛʝʥʠ [Lennox & Lennox, 1960; Berkovic ʠ ʩʲʘʚʪ. 1987; Berkovic ʠ 

ʩʘ̡ʚʪ.1994ʘ]. ɺ ʩʚʦʠʪʝ ʥʘʫʯʥʠ ʪʨʫʜʦʚʝ Falconer [Falconer ʠ ʩʲʘʚʪ.1964, Falconer 

1971] ʦʧʠʩʚʘ ʧʨʦʙʘʥʜʠ ʩ ʪʝʤʧʦʨʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʠ ʭʠʧʦʢʘʤʧʘʣʥʘ ʩʢʣʝʨʦʟʘ ʠ ʩ 

ʬʘʤʠʣʥʘ ʘʥʘʤʥʝʟʘ ʟʘ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ. ʅʝʛʦʚʘʪʘ ʢʦʥʮʝʧʮʠ ̫ʦʙʘʯʝ ʝ, ʯʝ ʚ ʪʝʟʠ 

ʬʘʤʠʣʠʠ ʠʤʘ ʥʘʩʣʝʜʩʪʚʝʥʘ ʧʨʝʜʨʘʟʧʦʣʦʞʝʥʦʩʪ ʢʲʤ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ, ʘ ʧʨʠ 

ʥʷʢʦʠ ʠʥʜʠʚʠʜʠ, ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʫʩʣʦʞʥʝʥʠ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʩʝ ʝ ʨʘʟʚʠʣʘ 

ʚʪʦʨʠʯʥʘ ʭʠʧʦʢʘʤʧʘʣʥʘ ʫʚʨʝʜʘ ʠ ʪʝʤʧʦʨʘʣʥʘ ʝʧʠʣʝʧʩʠʷ. ɿʘʙʝʣʝʞʠʪʝʣʝʥ ʝ ʪʨʫʜʲʪ 

ʥʘ Loiseau ʠ Beaussart [1969], ʧʫʙʣʠʢʫʚʘʥ ʧʨʝʜʠ ʧʦʚʝʯʝ ʦʪ 50 ʛʦʜʠʥʠ, ʚ ʢʦʡʪʦ ʩʘ 

ʦʧʠʩʘʥʠ 53 ʧʘʮʠʝʥʪʠ ʩ ʬʦʢʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʠ ʬʘʤʠʣʥʘ ʘʥʘʤʥʝʟʘ ʟʘ ʧʨʠʩʪʲʧʠʪʝ. ɺ 

ʥʝʛʦ ʘʚʪʦʨʠʪʝ ʩʪʠʛʘʪ ʜʦ ʠʟʚʦʜʘ, ʯʝ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʠʤʘ ʝʣʝʤʝʥʪʠ ʥʘ ʬʘʤʠʣʥʦʩʪ ʧʨʠ 

ʬʦʢʘʣʥʠʪʝ ʝʧʠʣʝʧʩʠʠ, ʥʦ ʪʦʚʘ ʝ ʨʷʜʲʢ ʬʝʥʦʤʝʥ ʠ ʬʦʢʘʣʥʠʷ ʭʘʨʘʢʪʝʨ ʥʘ 

ʝʧʠʣʝʧʩʠʷʪʘ ʦʙʠʢʥʦʚʝʥʦ ʥʝ ʩʝ ʫʥʘʩʣʝʜʷʚʘ. ʊʘʢʘ ʟʘʢʣʶʯʝʥʠʝʪʦ ʠʤ ʝ, ʯʝ 

ʥʘʩʣʝʜʩʪʚʝʥʠ ʬʦʢʘʣʥʠ ʝʧʠʣʝʧʩʠʠ ʥʝ ʩʲʱʝʩʪʚʫʚʘʪ. ʀʟʛʣʝʞʜʘ, ʯʝ ʢʦʥʮʝʧʮʠʷʪʘ ʟʘ 

ʥʘʩʣʝʜʩʪʚʝʥʠ ʬʦʢʘʣʥʠ ʝʧʠʣʝʧʩʠʠ ʝ ʙʠʣʘ ʪʚʲʨʜʝ ʨʝʚʦʣʶʮʠʦʥʥʘ ʟʘ ʦʥʦʚʘ ʚʨʝʤʝ 
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[Bercovic ʠ ʩʘ̡ʚʪ.  1999], ʥʦ ʪʝʭʥʠʪʝ ʥʘʙʣʶʜʝʥʠʷ ʩʲʜʲʨʞʘʪ ʝʣʝʤʝʥʪʠ, ʚʲʨʭʫ ʢʦʠʪʦ 

ʩʝ ʦʩʥʦʚʘʚʘʪ ʥʘʰʠʪʝ ʩʲʚʨʝʤʝʥʥʠ ʧʦʟʥʘʥʠʷ ʟʘ ʬʘʤʠʣʥʠʪʝ ʝʧʠʣʝʧʩʠʠ.  

ɺ ɹʲʣʛʘʨʠʷ ʧʨʝʟ 1988 ʛʦʜʠʥʘ ɹʝʣʦʧʠʪʦʚʘ ʚ ʩʚʦʷ ʜʠʩʝʨʪʘʮʠʦʥʝʥ ʪʨʫʜ 

ʧʦʜʢʨʝʧʷ ʜʦʧʫʩʢʘʥʝʪʦ ʟʘ ʩʲʱʝʩʪʚʫʚʘʥʝ ʥʘ ʠʜʠʦʧʘʪʠʯʥʘ (ʧʲʨʚʠʯʥʘ) ʧʘʨʮʠʘʣʥʘ 

ʝʧʠʣʝʧʩʠʷ ʠ ʟʘ ʥʘʣʠʯʠʝ ʥʘ ʥʘʩʣʝʜʩʪʚʝʥʦ ʧʨʝʜʨʘʟʧʦʣʦʞʝʥʠʝ ʠ ʧʨʠ ʪʝʟʠ ʙʦʣʥʠ, ʘ ʥʝ 

ʩʘʤʦ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʬʦʨʤʠ ʥʘ ʝʧʠʣʝʧʩʠʷ.  

ɿʘ ʠʟʫʯʘʚʘʥʝ ʛʝʥʝʪʠʢʘʪʘ ʥʘ ʬʦʢʘʣʥʠʪʝ ʝʧʠʣʝʧʩʠʠ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʨʘʟʣʠʯʥʠ 

ʧʦʜʭʦʜʠ: ʝʧʠʜʝʤʠʦʣʦʛʠʯʥʠʷ ʧʦʜʭʦʜ ʛʠ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʭʦʤʦʛʝʥʥʘ ʛʨʫʧʘ; ʣʦʙʘʨʥʠʷ 

ʧʦʜʭʦʜ ʢʣʘʩʠʬʠʮʠʨʘ ʧʘʮʠʝʥʪʠʪʝ ʩʧʦʨʝʜ ʧʨʝʜʧʦʣʘʛʘʝʤʘ ʠʣʠ ʜʦʢʘʟʘʥʘ ʘʥʘʪʦʤʠʯʥʘ 

ʣʦʢʘʣʠʟʘʮʠʷ; EEɻ ï ʧʦʜʭʦʜʘ ʦʙʝʜʠʥʷʚʘ ʜʘʥʥʠʪʝ ʦʪ ʧʨʦʚʝʜʝʥʠʪʝ ɽɽɻ ʠʟʩʣʝʜʚʘʥʠʷ; 

ʧʨʠ ʧʦʜʭʦʜʘ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʛʦʣʝʤʠ ʬʘʤʠʣʠʠ ʩʝ ʧʨʦʚʝʞʜʘʪ ʘʥʘʣʠʟʠ ʟʘ ʩʢʘʯʝʥʦʩʪ 

ʠ ʪʲʨʩʝʥʝ ʥʘ ʛʝʥʠʪʝ ʦʪʛʦʚʦʨʥʠ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ [Helbig ʠ ʩʲʘʚʪ. 2008]. 

ʉ ʧʦʤʦʱʪʘ ʥʘ ʪʝʟʠ ʨʘʟʣʠʯʥʠ ʧʦʜʭʦʜʘ, ʚ ʧʦʩʣʝʜʥʦʪʦ ʜʝʩʝʪʠʣʝʪʠʷ ʙʷʭʘ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʥʷʢʦʣʢʦ ʬʦʢʘʣʥʠ ʝʧʠʣʝʧʩʠʠ, ʫʥʘʩʣʝʜʷʚʘʱʠ ʩʝ ʧʦ ʟʘʢʦʥʠʪʝ ʥʘ 

ʄʝʥʜʝʣ: ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʘ ʥʦʱʥʘ ʬʨʦʥʪʘʣʥʘ ʝʧʠʣʝʧʩʠʷ (ɸɼʅʌɽ), ʬʘʤʠʣʥʠ 

ʤʝʟʠʘʣʥʠ ʪʝʤʧʦʨʘʣʥʦʜʷʣʦʚʠ ʝʧʠʣʝʧʩʠʠ (ʌʄʊɽ), ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʘʪʘ 

ʣʘʪʝʨʘʣʥʘ ʪʝʤʧʦʨʘʣʥʦʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ (ɸɼʃʊɽ) ʠ ʬʘʤʠʣʥʘʪʘ ʬʦʢʘʣʥʘ 

ʝʧʠʣʝʧʩʠʷ ʩ ʨʘʟʣʠʯʥʠ ʦʛʥʠʱʘ (ʌʌɽʈʆ ʠʣʠ ɸɼʇɽʈʆ). ʊʲʡ ʢʘʪʦ 

ʩʠʤʧʪʦʤʘʪʦʣʦʛʠʷʪʘ ʥʘ ʪʝʟʠ ʬʘʤʠʣʥʠ ʟʘʙʦʣʷʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘ ʘʥʛʘʞʠʨʘʥʝʪʦ ʥʘ 

ʩʧʝʮʠʬʠʯʥʠ ʦʙʣʘʩʪʠ ʦʪ ʤʦʟʲʢʘ, ʩʧʦʨʝʜ ʢʣʠʥʠʮʠʩʪʠʪʝ ʧʨʝʜʩʪʦʷʪ ʜʘ ʙʲʜʘʪ ʦʪʢʨʠʪʠ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʬʘʤʠʣʥʠ ʬʦʢʘʣʥʠ ʝʧʠʣʝʧʩʠʠ ʩʚʲʨʟʘʥʠ ʩ ʜʨʫʛʠ ʤʦʟʲʯʥʠ ʦʙʣʘʩʪʠ. 

(ʊʘʙʣʠʮʘ 2)[Roll ʠ ʩʲʘʚʪ. 2006; Kinton ʠ ʩʲʘʚʪ. 2002; Deprez ʠ ʩʲʘʚʪ. 2007]. 

 

ʊʘʙʣʠʮʘ 2. ʌʘʤʠʣʥʠ ʬʦʢʘʣʥʠ ʝʧʠʣʝʧʩʠʠ [Michelucci ʠ ʩʲʘʚʪ. 2012]. 

ʌʘʤʠʣʥʠ ʬʦʢʘʣʥʠ ʝʧʠʣʝʧʩʠʠ ʃʦʢʫʩʠ/ ʛʝʥʠ 

ʀʜʝʥʪʠʬʠʮʠʨʘʥʠ ʩʠʥʜʨʦʤʠ 

ɸɼʅʌɽ CHRNA4, CHRNA2 ʠ CHRNB2 ʛʝʥʠ 

[Seinlein ʠ ʩʲʘʚʪ. 1995; De Fusco  ʠ 

ʩʘ̡ʚʪ.2000; Phillips ʠ ʩʘ̡ʚʪ. 2001] 

ʌʄʊɽ 4q13.2-q21.3 [Hedera ʠ ʩʲʘʚʪ. 2007]; 

7p21.3 [Azmanov ʠ ʩʲʘʚʪ. 2011]; 

1q25-q31 ʠ 18qter [Baulac ʠ ʩʲʘʚʪ.2001]; 

12q22-q23.3 [Claes ʠ ʩʲʘʚʪ. 2004]. 

ɸɼʃʊɽ LGI1 ʛʝʥ [Morante-Redolat ʠ ʩʲʘʚʪ. 2002;  
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Kalachikov ʠ ʩʲʘʚʪ. 2002; Nobile ʠ ʩʲʘʚʪ. 

2009] 

ʌʌɽʈʆ (ɸɼʇɽʈʆ)  22q12 [Berkovic ʠ ʩʲʘʚʪ. 2004/ʘ/; Klein ʠ 

ʩʘ̡ʚʪ. 2012] 

ʉʠʥʜʨʦʤʠ, ʯʘʢʘʱʠ ʟʘ ʧʦʪʚʲʨʞʜʝʥʠʝ 

ɸʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʘ ʨʦʣʘʥʜʦʚʘ 

ʝʧʠʣʝʧʩʠʷ ʩ ʨʝʯʝʚʘ ʜʠʩʧʨʘʢʩʠʷ 

SRPX2 ʛʝʥ (1 ʬʘʤʠʣʠʷ ʩ X-ʩʚʲʨʟʘʥʦ 

ʫʥʘʩʣʝʜʷʚʘʥʝ) [Roll ʠ ʩʲʘʚʪ. 2006] 

ʌʘʤʠʣʥʘ ʧʘʨʮʠʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʩ 

ʧʝʨʠʮʝʥʪʨʘʣʥʠ ʦʩʪʨʠʷ 

4p15 (1 ʬʘʤʠʣʠʷ) [Kinton ʠ ʩʲʘʚʪ. 2002] 

ʌʘʤʠʣʥʘ ʦʢʮʠʧʠʪʦ-ʪʝʤʧʦʨʘʣʥʘ ʝʧʠʣʝʧʩʠʷ 

ʩ ʤʠʛʨʝʥʘ ʠ ʟʨʠʪʝʣʥʘ ʘʫʨʘ 

9q21-q22 (1 ʬʘʤʠʣʠʷ) [Deprez ʠ ʩʲʘʚʪ. 

2007] 

 

ʇʦʩʪʘʚʷʥʝʪʦ ʥʘ ʜʠʘʛʥʦʟʘ ʬʘʤʠʣʥʘ ʬʦʢʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʯʝʩʪʦ ʝ ʟʘʪʨʫʜʥʝʥʦ. 

ʊʦʚʘ ʩʝ ʜʲʣʞʠ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʥʘ ʬʘʢʪʘ, ʯʝ ʯʝʩʪʦ ʩʝ ʧʨʦʧʫʩʢʘ ʩʥʝʤʘʥʝʪʦ ʥʘ 

ʘʜʝʢʚʘʪʥʘ ʬʘʤʠʣʥʘ ʘʥʘʤʥʝʟʘ ʧʨʠ ʧʘʮʠʝʥʪ ʩ ʬʦʢʘʣʥʘ ʝʧʠʣʝʧʩʠʷ. ɺ ʥʷʢʦʠ ʩʣʫʯʘʠ 

ʩʘʤʠʷʪ ʧʘʮʠʝʥʪ ʥʷʤʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʪʘʢʘʚʘ ʘʥʘʤʥʝʟʘ ʦʪ ʩʚʦʠʪʝ ʨʦʜʠʪʝʣʠ ʠ 

ʙʣʠʟʢʠ, ʪʲʡ ʢʘʪʦ ʝ ʚʲʟʤʦʞʥʦ ʪʝ ʜʘ ʩʘ ʙʦʣʝʜʫʚʘʣʠ ʟʘ ʢʨʘʪʢʦ ʚ ʤʠʥʘʣʦʪʦ ʩʠ ʠ ʪʦʚʘ 

ʜʘ ʥʝ ʝ ʠʟʚʝʩʪʥʦ ʚ ʩʝʤʝʡʩʪʚʦʪʦ. ʀʥʜʠʚʠʜʠ ʩ ʣʝʢʘ ʬʝʥʦʪʠʧʥʘ ʠʟʷʚʘ ʤʦʞʝ ʜʘ ʩʘ 

ʦʩʪʘʥʘʣʠ ʥʝʜʠʘʛʥʦʩʪʠʮʠʨʘʥʠ, ʪʲʡ ʢʘʪʦ ʥʝ ʩʘ ʪʲʨʩʠʣʠ ʤʝʜʠʮʠʥʩʢʘ ʧʦʤʦʱ, ʘ ʜʨʫʛʠ 

ʢʨʠʷʪ ʩʚʦʝʪʦ ʟʘʙʦʣʷʚʘʥʝ. ʇʝʥʝʪʨʘʥʥʦʩʪʪʘ ʯʝʩʪʦ ʝ ʥʝʧʲʣʥʘ, ʢʦʝʪʦ ʤʘʩʢʠʨʘ 

ʥʘʩʣʝʜʩʪʚʝʥʠʷ ʭʘʨʘʢʪʝʨ ʥʘ ʩʠʥʜʨʦʤʘ [Berkovic ʠ ʩʲʘʚʪ. 1999]. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, 

ʧʦʩʪʘʚʷʥʝʪʦ ʥʘ ʜʠʘʛʥʦʟʘʪʘ ʩʝ ʦʩʥʦʚʘʚʘ ʦʩʚʝʥ ʥʘ ʘʥʘʤʥʝʟʘʪʘ ʟʘ ʬʘʤʠʣʥʦʩʪ ʠ ʥʘ 

ʢʣʘʩʠʬʠʮʠʨʘʥʝʪʦ ʥʘ ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ʪʷʭʥʘʪʘ ʣʦʢʘʣʠʟʘʮʠʷ 

(ʧʦʩʣʝʜʥʘʪʘ ʩʝ ʦʧʨʝʜʝʣʷ ʦʩʥʦʚʥʦ ʦʪ ʩʝʤʠʦʣʦʛʠʷʪʘ ʥʘ ʧʨʠʩʪʲʧʠʪʝ) ʠ ʧʨʦʚʝʞʜʘʥʝʪʦ 

ʥʘ ɽɽɻ ʟʘʧʠʩ ʩ ʧʦʚʲʨʭʥʦʩʪʥʠ ʝʣʝʢʪʨʦʜʠ, ʢʦʝʪʦ ʥʝ ʚʠʥʘʛʠ ʝ ʜʦʩʪʘʪʲʯʥʦ [Picard ʠ 

ʩʲʪʨ. 2000]. ʆʪ ʢʣʠʥʠʯʥʘ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘʧʨʠʤʝʨ, ʝʜʥʘ ʠ ʩʲʱʘ ʘʫʨʘ (ʩʪʨʘʭ, 

ʝʧʠʛʘʩʪʨʘʣʝʥ ʜʠʩʢʦʤʬʦʨʪ, déjà vu, ʩʣʫʭʦʚʠ ʭʘʣʶʮʠʥʘʮʠʠ) ʩʝ ʦʧʠʩʚʘ ʠ ʧʨʠ 

ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʠʪʝ ʝʧʠʣʝʧʩʠʠ ʠ ʧʨʠ ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʘʪʘ ʥʦʱʥʘ ʬʨʦʥʪʘʣʥʘ 

ʝʧʠʣʝʧʩʠʷ [Scheffer ʠ ʩʲʪʘʚʪ. 1995; Berkovic ʠ ʩʲʲʚʪ. 1996], ʚʲʧʨʝʢʠ ʯʝ ʧʦʚʝʯʝʪʦ 

ʘʚʪʦʨʠ ʩʘ ʩʲʛʣʘʩʥʠ, ʯʝ ʩʣʫʭʦʚʠʪʝ ʭʘʣʶʮʠʥʘʮʠʠ ʠ déjà vu ʩʘ ʭʘʨʘʢʪʝʨʥʠ ʟʘ 

ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʠʪʝ ʝʧʠʣʝʧʩʠʠ [Bancaud ʠ ʩʲʲʚʪ. 1994]. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʥʷʢʦʠ 

ʢʣʘʩʠʯʝʩʢʠ ʢʣʠʥʠʯʥʠ ʧʨʦʷʚʠ ʥʘ ʬʨʦʥʘʪʘʣʥʠʪʝ ʝʧʠʣʝʧʩʠʠ, ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ 

ʠ ʧʨʠ ʪʝʤʧʦʨʘʣʥʠʪʝ ʝʧʠʣʝʧʩʠʠ (ʥʦʱʥʠ ʧʨʠʩʪʲʧʠ, ʧʦʷʚʘ ʥʘ ʩʝʨʠʠ, ʢʨʘʪʢʘ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ) [Picard ʠ ʩʲʘʚʪ. 2000]. ʆʪ ʝʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʥʘ ʛʣʝʜʥʘ ʪʦʯʢʘ 
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ʧʦʚʲʨʭʥʦʩʪʥʘʪʘ ɽɽɻ ʩʲʩ ʩʢʘʣʧʦʚʠ ʝʣʝʢʪʨʦʜʠ, ʜʦʨʠ ʠ ʠʢʪʘʣʥʘ, ʧʦʥʷʢʦʛʘ ʤʦʞʝ ʜʘ 

ʙʲʜʝ ʧʦʜʚʝʞʜʘʱʘ [Rektor ʠ ʩʲʘʚʪ. 1997]. ʊʘʢʘ ʥʘʧʨʠʤʝʨ ʥʢ̫ʦʠ ʧʘʮʠʝʥʪʠ ʠʤʘʪ 

ʝʜʥʦʩʪʨʘʥʥʠ ɽɽɻ ʘʙʥʦʨʤʥʦʩʪʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʚʲʚ ʬʨʦʥʪʘʣʥʠʪʝ ʠ ʪʝʤʧʦʨʘʣʥʠʪʝ 

ʦʪʚʝʞʜʘʥʠʷ, ʪʲʡ ʢʘʪʦ ʝʧʠʣʝʧʪʠʯʥʠʷʪ ʬʦʢʫʩ ʥʝ ʚʠʥʘʛʠ ʩʝ ʦʛʨʘʥʠʯʘʚʘ ʚ 

ʘʥʘʪʦʤʠʯʥʠʪʝ ʦʙʣʘʩʪʠ ʥʘ ʢʦʥʢʨʝʪʥʠʷ ʤʦʟʲʯʝʥ ʜʷʣ [Munari ʠ ʩʲʘʚʪ. 1995] ʠ ʪʦʚʘ 

ʩʲʱʦ ʟʘʪʨʫʜʥʷʚʘ ʧʦʩʪʘʚʷʥʝʪʦ ʥʘ ʪʦʯʥʘ ʜʠʘʛʥʦʟʘ. ɼʠʘʛʥʦʩʪʠʮʠʨʘʥʝʪʦ ʥʘ 

ʬʘʤʠʣʥʠʪʝ ʬʦʢʘʣʥʠ ʝʧʠʣʝʧʩʠʠ ʝ ʚʘʞʥʦ ʟʘ ʢʣʠʥʠʯʥʘʪʘ ʧʨʘʢʪʠʢʘ ʠ ʤʦʞʝ ʜʘ 

ʧʦʚʣʠʷʝ ʥʘ ʪʝʨʘʧʠʷʪʘ ʥʘ ʢʦʥʢʨʝʪʥʠʷ ʧʘʮʠʝʥʪ (ʥʘʧʨ. ʢʘʨʙʘʤʘʟʝʧʠʥ ʝ ʧʦ-ʝʬʝʢʪʠʚʝʥ 

ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʧʨʠʩʪʲʧʠʪʝ ʧʨʠ ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʘ ʥʦʱʥʘ ʬʨʦʥʪʘʣʥʘ 

ʝʧʠʣʝʧʩʠʷ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʚʘʣʧʨʦʝʚʘʪʘ ʢʠʩʝʣʠʥʘ) ʠ ʥʘ ʧʨʦʛʥʦʟʘʪʘ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ 

(ʧʦ-ʤʘʣʢʦ ʦʪ 18% ʤʝʜʠʢʘʤʝʥʪʦʟʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʥʘ ʧʨʠʩʪʲʧʠʪʝ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

ʢʨʠʧʪʦʛʝʥʥʠʪʝ ʧʘʨʮʠʘʣʥʠ ʝʧʠʣʝʧʩʠʠ, ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʘ 

ʥʦʱʥʘ ʬʨʦʥʪʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʢʲʜʝʪʦ ʨʝʟʠʩʪʝʥʩʪʦʩʪʪʘ ʜʦʩʪʠʛʘ 30%) [Picard ʠ ʩʲʘʚʪ. 

2000]. 

ʇʨʠʣʘʛʘʥʝʪʦ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʢʣʠʥʠʯʥʘʪʘ 

ʧʨʘʢʪʠʢʘ, ʦʩʦʙʝʥʦ ʧʨʠ ʘʩʠʤʧʪʦʤʥʠ ʨʦʜʥʠʥʠ ʠ ʟʘ ʧʨʝʥʘʪʘʣʥʘ ʜʠʘʛʥʦʩʪʠʢʘ, ʚʩʝ ʦʱʝ 

ʝ ʧʨʝʜʤʝʪ ʥʘ ʜʝʙʘʪʠ. ʇʨʠ ʤʦʥʦʛʝʥʥʦ ʫʥʘʩʣʝʜʷʚʘʱʠʪʝ ʩʝ ʬʦʢʘʣʥʠ ʝʧʠʣʝʧʪʠʯʥʠ 

ʩʠʥʜʨʦʤʠ, ʬʝʥʦʪʠʧʲʪ ʯʝʩʪʦ ʝ ʙʝʥʠʛʥʝʥ, ʝʧʠʣʝʧʩʠʷʪʘ ʣʝʩʥʦ ʩʝ ʢʦʥʪʨʦʣʠʨʘ ʦʪ 

ʘʥʪʠʝʧʠʣʝʧʪʠʯʥʠ ʤʝʜʠʢʘʤʝʥʪʠ ʠʣʠ ʝ ʩʘʤʦʦʛʨʘʥʠʯʘʚʘʱʘ ʩʝ ʠ ʦʙʠʢʥʦʚʝʥʦ ʠʤʘ 

ʥʝʧʲʣʥʘ ʧʝʥʝʪʨʘʥʥʦʩʪ ʠ ʚʘʨʠʘʙʠʣʥʘ ʝʢʩʧʨʝʩʠʚʥʦʩʪ. ʇʨʠ ʩʠʥʜʨʦʤʠʪʝ ʩ 

ʢʦʤʧʣʝʢʩʥʦ ʫʥʘʩʣʝʜʷʚʘʥʝ ʨʠʩʢʲʪ ʝ ʧʦ-ʥʠʩʲʢ ʠ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʧʨʝʜʝʣʝʥ ʩʘʤʦ 

ʝʤʧʠʨʠʯʥʦ. ʊʦʚʘ ʥʘʣʘʛʘ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʛʝʥʝʪʠʯʥʠ ʪʝʩʪʦʚʝ ʩʣʝʜ ʧʨʝʮʠʟʥʘ 

ʢʣʠʥʠʯʥʘ ʩʝʣʝʢʮʠʷ ʥʘ ʬʘʤʠʣʠʠ ʠ ʧʨʦʙʘʥʜʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʢʣʠʥʠʯʥʠʷʪ ʩʧʝʢʪʲʨ ʥʘ ʦʪʜʝʣʥʠʪʝ ʬʘʤʠʣʥʠ ʬʦʢʘʣʥʠ 

ʝʧʠʣʝʧʪʠʯʥʠ ʩʠʥʜʨʦʤʠ ʥʝ ʚʠʥʘʛʠ ʝ ʷʩʥʦ ʜʠʬʝʨʝʥʮʠʨʘʥ, ʘ ʧʦʥʷʢʦʛʘ ʩʲʱʝʩʪʚʫʚʘ ʠ 

ʧʨʠʧʦʢʨʠʚʘʥʝ ʤʝʞʜʫ ʪʷʭ, ʢʦʝʪʦ ʟʘʪʨʫʜʥʷʚʘ ʪʦʯʥʘʪʘ ʠʤ ʢʣʘʩʠʬʠʢʘʮʠ.̫ 

ʇʨʦʚʝʜʝʥʠʪʝ ʜʦ ʤʦʤʝʥʪʘ ʛʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʜʦʢʘʟʚʘʪ ʛʝʥʝʪʠʯʥʘʪʘ 

ʭʝʪʝʨʦʛʝʥʥʦʩʪ ʥʘ ʬʘʤʠʣʥʠʪʝ ʬʦʢʘʣʥʠ ʝʧʠʣʝʧʩʠʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʥʦʚʠ 

ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʧʦ-ʧʲʣʥʦʪʦ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʛʝʥʠʪʝ, ʢʘʢʪʦ ʠ ʥʘ ʜʨʫʛʠ ʥʝ-

ʛʝʥʝʪʠʯʥʠ ʬʘʢʪʦʨʠ, ʦʪʛʦʚʦʨʥʠ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʜʘʜʝʥ ʝʧʠʣʝʧʪʠʯʝʥ ʬʝʥʦʪʠʧ ʠ ʟʘ 

ʧʦ-ʜʦʙʨʦʪʦ ʨʘʟʙʠʨʘʥʝ ʥʘ ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʩʠʥʜʨʦʤʠ.  
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1.1.1. ɸʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʘ ʥʦʱʥʘ ʬʨʦʥʪʘʣʥʘ ʝʧʠʣʝʧʩʠʷ (ɸɼʅʌɽ). 

 

1.1.1.1 ʀʩʪʦʨʠʷ ʠ ʝʧʠʜʝʤʠʦʣʦʛʠʷ 

 

ɸɼʅʌɽ ʝ ʦʧʠʩʘʥʘ ʟʘ ʧʲʨʚʠ ʧʲʪ ʦʪ Lugaresi ʠ Cirignotta ʧʨʝʟ 1981 ʛʦʜʠʥʘ, 

ʢʦʠʪʦ ʧʲʨʚʦʥʘʯʘʣʥʦ ʷ ʥʘʨʠʯʘʪ Ăʭʠʧʥʦʛʝʥʥʘ ʧʘʨʦʢʩʠʟʤʘʣʥʘ ʜʠʩʪʦʥʠʷò. ʇʨʝʟ 1994 

ʛʦʜʠʥʘ Scheffer ʠ ʩʲʘʚʪ. ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩʠʥʜʨʦʤʘ ʢʘʪʦ ʬʦʨʤʘ ʥʘ ʬʨʦʥʪʘʣʥʦ-

ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ ʠ ʦʧʠʩʚʘʪ ʥʝʛʦʚʠʷ ʬʘʤʠʣʝʥ ʭʘʨʘʢʪʝʨ. ʉʘʤʦ ʜʝʩʝʪʠʣʝʪʠʝ ʧʦ-

ʢʲʩʥʦ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ ʩʘ ʩʲʦʙʱʝʥʠ ʥʘʜ 109 ʨʦʜʦʩʣʦʚʠʷ ʩ ɸɼʅʌɽ [Picard&Scheffer 

2005]. ɸɼʅʌɽ ʝ ʠ ʧʲʨʚʘʪʘ ʠʜʠʦʧʘʪʠʯʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʠʜʝʥʪʠʬʠʮʠʨʘʥ ʛʝʥʝʪʠʯʝʥ 

ʜʝʬʝʢʪ. 

ʏʝʩʪʦʪʘʪʘ ʥʘ ʩʠʥʜʨʦʤʘ ʚ ʦʙʱʘʪʘ ʧʦʧʫʣʘʮʠʷ ʥʝ ʝ ʠʟʚʝʩʪʥʘ. ʋʥʘʩʣʝʜʷʚʘʥʝʪʦ 

ʝ ʘʚʪʦʟʦʤʥʦ ï ʜʦʤʠʥʘʥʪʥʦ ʩ ʦʢʦʣʦ 70%  ʧʝʥʝʪʨʘʥʥʦʩʪ. ʂʣʠʥʠʯʥʘʪʘ ʢʘʨʪʠʥʘ ʝ 

ʭʘʨʘʢʪʝʨʥʘ ʠ ʦʪʥʦʩʠʪʝʣʥʦ ʭʦʤʦʛʝʥʥʘ, ʚʲʧʨʝʢʠ ʯʝ ʪʝʞʝʩʪʪʘ ʥʘ ʧʨʠʩʪʲʧʠʪʝ ʚʘʨʠʨʘ 

ʩʨʝʜ ʦʪʜʝʣʥʠʪʝ ʬʘʤʠʣʠʠ [Hayman ʠ ʩʲʘʚʪ. 1997]. ʅʘʙʣʶʜʘʚʘ ʩʝ ʟʘʚʠʩʠʤʘ ʦʪ 

ʚʲʟʨʘʩʪʪʘ ʪʝʞʝʩʪ ʥʘ ʧʨʦʪʠʯʘʥʝ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ, ʢʘʪʦ ʧʨʠʩʪʲʧʠʪʝ ʩʘ ʧʦ-ʯʝʩʪʠ ʠ 

ʧʨʦʜʲʣʞʠʪʝʣʥʠ ʚ ʜʝʪʩʢʘ ʠ ʶʥʦʰʝʩʢʘ ʚʲʟʨʘʩʪ ʠ ʧʦ-ʨʝʜʢʠ ʚ ʢʲʩʥʘ ʚʲʟʨʘʩʪ [Combi ʠ 

ʩʘ̡ʚʪ. 2004].  

 

1.1.1.2 ɻʝʥʝʪʠʯʥʘ ʝʪʠʦʣʦʛʠʷ ʠ ʧʘʪʦʛʝʥʝʟʘ 

 

ɻʝʥʝʪʠʯʥʘʪʘ ʝʪʠʦʣʦʛʠʷ ʥʘ ɸɼʅʌɽ ʥʝ ʝ ʥʘʧʲʣʥʦ ʠʟʷʩʥʝʥʘ. ɼʦ ʤʦʤʝʥʪʘ ʩʘ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʤʫʪʘʮʠʠ ʚ ʛʝʥʠ, ʢʦʜʠʨʘʱʠ ʘʣʬʘ-4 (CHRNA4) [Steinlein ʠ ʩʲʘʚʪ. 

1995], ʘʣʬʘ-2 (CHRNA2)[Aridon ʠ ʩʲʘʚʪ, 2006] ʠ ʙʝʪʘ-2 (CHRNB2)[De Fusco ʠ 

ʩʘ̡ʚʪ. 2000; Phillips ʠ ʩʲʘʚʪ. 2001] ʩʫʙʝʜʠʥʠʮʠʪʝ ʥʘ ʥʝʚʨʦʥʘʣʥʠʷ ʥʠʢʦʪʠʥʦʚ 

ʘʮʝʪʠʣʭʦʣʠʥʦʚ ʨʝʮʝʧʪʦʨ; CRH-ʛʝʥʘ, ʢʦʜʠʨʘʱ ʢʦʨʪʠʢʦʪʨʦʧʠʥ-ʦʩʚʦʙʦʞʜʘʚʘʱʠʷ 

ʭʦʨʤʦʥ [Combi ʠ ʩʲʘʚʪ. 2005] ʠ KCNT1-ʛʝʥʘ, ʢʦʜʠʨʘʱ KCNT1 ʩʫʙʝʜʠʥʠʮʘʪʘ ʥʘ 

sodium-activated potassium channel [Heron ʠ ʩʲʘʚʪ. 2012]. ʀʜʝʥʪʠʬʠʮʠʨʘʥʠʪʝ 

ʣʦʢʫʩʠ ʩʘ ʢʘʢʪʦ ʩʣʝʜʚʘ: 20q13.33 (CHRNA4), 1q21.3 (CHRNB2); 8ʨ21.2 (CHRNA2); 

8q13.1(CRH-ʛʝʥʘ) ʠ 9q34.3(KCNT1). ʇʨʠ ʝʜʥʘ ʬʘʤʠʣʠʷ ʝ ʢʘʨʪʠʨʘʥ ʚʲʟʤʦʞʝʥ 

ʣʦʢʫʩ ʚʲʨʭʫ ʭʨʦʤʦʟʦʤʘ 15q24, ʢʦʡʪʦ ʩʝ ʥʘʤʠʨʘ ʚ ʙʣʠʟʦʩʪ ʜʦ ʛʨʫʧʘ ʦʪ ʛʝʥʠ, 

ʢʦʜʠʨʘʱʠ ʘʣʬʘ 3-, ʘʣʬʘ 5 ʠ ʙʝʪʘ 4-ʩʫʙʝʜʠʥʠʮʠʪʝ ʥʘ ʥʝʚʨʦʥʘʣʥʠʷ ʥʠʢʦʪʠʥʦʚ 

http://www.ncbi.nlm.nih.gov/projects/mapview/maps.cgi?taxid=9606&chr=20&query=CHRNA4&qstr=CHRNA4&maps=snp,genes-r,pheno&zoom=2
http://www.ncbi.nlm.nih.gov/projects/mapview/maps.cgi?taxid=9606&chr=1&query=CHRNB2&qstr=CHRNB2&maps=snp,genes-r,pheno&zoom=2
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ʘʮʝʪʠʣʭʦʣʠʥʦʚ ʨʝʮʝʧʪʦʨ (CHRNA3, CHRNA5 ʠ CHRNB4 ʛʝʥʠ) [De Marco ʠ ʩʲʘʚʪ. 

2007]. 

 ʅʝʚʨʦʥʘʣʥʠʷ ʥʠʢʦʪʠʥʦʚ ʘʮʝʪʠʣʭʦʣʠʥʦʚ ʨʝʮʝʧʪʦʨ ʝ ʧʘʥʪʘʤʝʨʝʥ ʣʠʛʘʥʜ-

ʟʘʚʠʩʠʤ ʡʦʥʝʥ ʢʘʥʘʣ, ʠʟʛʨʘʜʝʥ ʦʪ ʨʘʟʣʠʯʥʠ ʢʦʤʙʠʥʘʮʠʠ ʥʘ aʣʬʘ- ʠ ʙʝʪʘ-

ʩʫʙʝʜʠʥʠʮʠ. ɺʩʷʢʘ ʥʝʛʦʚʘ ʝʜʠʥʠʮʘ ʩʝ ʩʲʩʪʦʠ ʦʪ ʝʢʩʪʨʘʮʝʣʫʣʘʨʝʥ ʣʠʛʘʥʜ-ʩʚʲʨʟʚʘʱ 

N ï ʢʨʘʡ, ʯʝʪʠʨʠ ʪʨʘʥʤʝʤʙʨʘʥʥʠ ʜʦʤʝʥʘ (ʊʄ1-4) ʠ ʥʷʢʦʣʢʦ ʙʨʠʤʢʠ, ʩʚʲʨʟʚʘʱʠ 

ʪʝʟʠ ʜʦʤʝʥʘ (ʌʠʛʫʨʘ 1). ʅʘʡ-ʯʝʩʪʘʪʘ ʢʦʥʬʠʛʫʨʘʮʠʷ ʚ ʤʦʟʲʢʘ ʝ ʘʣʬʘ-4 ʙʝʪʘ-2, 

ʢʦʜʠʨʘʥʘ ʦʪ CHRNA4 ʠ CHRNB2 ʛʝʥʠʪʝ. ʊM2 ʠ ʊM3 ʜʦʤʝʥʠʪʝ, ʢʦʠʪʦ ʫʯʘʩʪʚʘʪ ʚ 

ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʡʦʥʥʠʷ ʢʘʥʘʣ, ʩʘ ʩʧʝʮʠʬʠʯʥʦ ʧʨʠʮʝʣʥʦ ʤʷʩʪʦ ʟʘ 

ʤʫʪʘʮʠʠʪʝ ʧʨʠ ɸɼʅʌɽ. 

 

ʌʠʛʫʨʘ 1. ʅʝʚʨʦʥʘʣʝʥ ʥʠʢʦʪʠʥʦʚ ʘʮʝʪʠʣʭʦʣʠʥʦʚ ʨʝʮʝʧʪʦʨ [Panayiotopoulos C.P. 

2010. Atlas of Epilepsies].  

 

 

 

ɼʦ ʩʝʛʘ ʩʘ ʦʧʠʩʘʥʠ ʧʝʪ ʤʫʪʘʮʠʠ ʚ CHRNA4 ʛʝʥʘ, ʯʝʪʠʨʠ ʚ CHRNɺ2 ʛʝʥʘ ʠ ʝʜʥʘ ʚ 

CHRNA2 ʛʝʥʘ (ʊʘʙʣʠʮʘ 4).  
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ʊʘʙʣʠʮʘ 4. ʋʩʪʘʥʦʚʝʥʠ ʜʦ ʤʦʤʝʥʪʘ ʤʫʪʘʮʠʠ ʚ ʛʝʥʠ ʟʘ ɸɼʅʌɽ [Steinlein ʠ ʩʲʘʚʪ. 

2012].  

ɻʝʥ ʄʫʪʘʮʠʷ 

CHRNA4 S248F (S280F) [Steinlein ʠ ʩʲʘʚʪ. 1995; 

Saenz ʠ ʩʲʘʚʪ. 1999; Steinlein ʠ ʩʲʘʚʪ. 

2000; McLellan ʠ ʩʲʘʚʪ. 2003] 

S252L (S284L) [Hirose ʠ ʩʲʘʚʪ. 1999; Ito 

ʠ ʩʲʘʚʪ. 2000; Rozycka ʠ ʩʲʘʚʪ. 2003; 

Cho ʠ ʩʲʘʚʪ. 2008]  

776ins3 (865-873insGCT) [Phillips ʠ 

ʩʲʘʚʪ. 2000; Cho ʠ ʩʲʘʚʪ. 2003; 

Magnusson ʠ ʩʲʘʚʪ. 2003] 

T265I (T293I) [Leniger ʠ ʩʲʘʚʪ. 2003] 

R308H (R336H) [Chen ʠ ʩʲʘʚʪ. 2009] 

CHRNB2 V287L [De Fusco ʠ ʩʲʘʚʪ. 2000; 

Gambardella ʠ ʩʲʲʚʪ. 2000ʘ] 

V287M [McLellan ʠ ʩʲʘʚʪ. 2003; Phillips 

ʠ ʩʲʘʚʪ. 2001; Dēaz-Otero ʠ ʩʲʘʚʪ. 2008] 

L301V [Hoda ʠ ʩʲʘʚʪ. 2008] 

V308A [Hoda ʠ ʩʲʘʚʪ. 2008] 

I312M [Bertrand ʠ ʩʲʘʚʪ. 2005; Cho ʠ 

ʩʲʘʚʪ. 2008] 

CHRNA2 I279N [Aridon ʠ ʩʲʘʚʪ. 2006] 

 

ʄʫʪʘʮʠʠʪʝ ʚ CHRNA4 ʛʝʥʘ ʩʘ ʣʦʢʘʣʠʟʠʨʘʥʠ ʚ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʜʦ 

ʚʪʦʨʠʷ ʪʨʘʥʩʤʝʤʙʨʘʥʝʥ ʜʦʤʝʥ (ʊʄ2), ʜʦʢʘʪʦ ʤʫʪʘʮʠʠʪʝ ʚ CHRNɺ2 ʛʝʥʘ ʩʘ 

ʝʜʥʘʢʚʦ ʨʘʟʧʨʝʜʝʣʝʥʠ ʤʝʞʜʫ ʊʄ2 ʠ ʊʄ3. ʀʟʢʣʶʯʝʥʠʝ ʧʨʘʚʠ ʥʘʩʢʦʨʦ 

ʧʫʙʣʠʢʫʚʘʥʘʪʘ ʠ ʚʩʝ ʦʱʝ ʥʝʜʦʙʨʝ ʬʫʥʢʮʠʦʥʘʣʥʦ ʠʟʷʩʥʝʥʘ CHRNA4-R308H 

ʤʫʪʘʮʠʷ ʚʲʚ ʚʪʦʨʘʪʘ ʠʥʪʨʘʮʝʣʫʣʘʨʥʘ ʙʨʠʤʢʘ [Chen ʠ ʩʲʘʚʪ. 2009]. ʅʘʣʠʯʠʝ ʥʘ 

ʘʩʦʮʠʘʮʠʷ ʤʝʞʜʫ ʤʫʪʘʮʠʷ ʠ ʬʝʥʦʪʠʧ ʝ ʫʩʪʘʥʦʚʝʥʘ ʟʘ ʜʚʝ ʤʫʪʘʮʠʠ, ʣʦʢʘʣʠʟʠʨʘʥʠ 

ʙʣʠʟʦ ʝʜʥʘ ʜʦ ʜʨʫʛʘ ʚ ʊʄ2 ʜʦʤʝʥ ʥʘ CHRNA4 ʛʝʥʘ ï S248F ʠ S252L. ʄʫʪʘʮʠʷʪʘ 

S248F ʝ ʧʲʨʚʘʪʘ ʤʫʪʘʮʠʷ ʠʜʝʥʪʠʬʠʮʠʨʘʥʘ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ɸɼʅʌɽ, ʯʣʝʥʦʚʝ ʥʘ 

ʘʚʩʪʨʘʣʠʡʩʢʘ ʬʘʤʠʣʠʷ ʦʪ ʙʨʠʪʘʥʩʢʠ ʧʨʦʠʟʭʦʜ [Steinlein ʠ ʩʲʘʚʪ. 1995] ʠ ʥʘ 

ʠʩʧʘʥʩʢʠ, ʥʦʨʚʝʞʢʠ ʠ ʰʦʪʣʘʥʜʩʢʠ ʬʘʤʠʣʠʠ [Saenz ʠ ʩʲʘʚʪ. 1999; Steinlein ʠ ʩʲʘʚʪ. 

2000; McLellan ʠ ʩʲʘʚʪ. 2003]. ʊʦʚʘ ʝ ʥʘʡ-ʯʝʩʪʘʪʘ ʤʫʪʘʮʠʷ ʧʨʠ ɸɼʅʌɽ ʩ ʦʙʱʦ 67 

ʧʘʮʠʝʥʪʠ ʦʧʠʩʘʥʠ ʜʦ ʤʦʤʝʥʪʘ. ʀʟʛʣʝʞʜʘ, ʯʝ ʪʘʟʠ ʤʫʪʘʮʠʷ ʝ ʩʚʲʨʟʘʥʘ ʩ ʧʦ-

ʙʝʥʠʛʥʝʥʘ ʬʦʨʤʘ ʥʘ ɸɼʅʌɽ ʩ ʜʲʣʛʠ ʨʝʤʠʩʠʠ ʠ ʥʦʨʤʘʣʝʥ ʢʦʛʥʠʪʠʚʝʥ ʩʪʘʪʫʩ 

(ʩʘʤʦ ʧʨʠ ʜʚʘʤʘ ʦʪ 67 ʧʘʮʠʝʥʪʠ ʝ ʫʩʪʘʥʦʚʝʥ ʣʝʢ ʢʦʛʥʠʪʠʚʝʥ ʜʝʬʠʮʠʪ)[Steinlein ʠ 
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ʩʲʘʚʪ.2012]. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʥʝʷ, ʤʫʪʘʮʠʷʪʘ S252L ʦʙʫʩʣʘʚʷ ʧʦ-ʪʝʞʲʢ ʬʝʥʦʪʠʧ ʩ 

ʥʘʯʘʣʦ ʚ ʨʘʥʥʘ ʜʝʪʩʢʘ ʚʲʟʨʘʩʪ (ʦʪ ʰʝʩʪ ʤʝʩʝʮʘ ʜʦ 2 ʛʦʜʠʥʠ)[Hirose ʠ ʩʲʘʚʪ. 1999; 

Phillips ʠ ʩʲʘʚʪ. 2000; Rozycka ʠ ʩʲʘʚʪ. 2003] ʠ ʩ ʣʝʢ ʠʣʠ ʫʤʝʨʝʥ ʠʥʪʝʣʝʢʪʫʘʣʝʥ 

ʜʝʬʠʮʠʪ. ʇʨʠ ʦʩʪʘʥʘʣʠʪʝ ʤʫʪʘʮʠʠ ʙʨʦʷʪ ʥʘ ʦʧʠʩʘʥʠʪʝ ʩʝʤʝʡʩʪʚʘ ʝ ʥʝʜʦʩʪʘʪʲʯʝʥ 

ʟʘ ʜʘ ʩʝ ʥʘʧʨʘʚʷʪ ʦʢʦʥʯʘʪʝʣʥʠ ʟʘʢʣʶʯʝʥʠʷ ʟʘ ʛʝʥʦʪʠʧ-ʬʝʥʦʪʠʧ ʢʦʨʝʣʘʮʠʠʪʝ 

[Steinlein ʠ ʩʲʪʨ. 2012]. 

  ʅʝʚʨʦʥʘʣʥʠʷʪ ʥʠʢʦʪʠʥʦʚ ʘʮʝʪʠʣʭʦʣʠʥʦʚ ʨʝʮʝʧʪʦʨ ʫʯʘʩʪʚʘ ʚʲʚ ʚʘʞʥʠ 

ʬʠʟʠʦʣʦʛʠʯʥʠ ʧʨʦʮʝʩʠ ʢʘʪʦ ʩʲʥ, ʩʲʙʫʞʜʘʥʝ ʠ ʢʦʛʥʠʪʠʚʥʠ ʬʫʥʢʮʠʠ. ʊʦʡ ʝ ʠ 

ʧʨʝʩʠʥʘʧʪʠʯʝʥ ʤʦʜʫʣʘʪʦʨ ʥʘ ʜʨʫʛʠ ʥʝʚʨʦʪʨʘʥʩʤʠʪʝʨʥʠ ʩʠʩʪʝʤʠ, ʢʘʪʦ ʛʘʤʘ-

ʘʤʠʥʦʤʘʩʣʝʥʘʪʘ ʢʠʩʝʣʠʥʘ, ʛʣʫʪʘʤʘʪ ʠ ʜʦʧʘʤʠʥ ʠ ʧʦ-ʪʘʢʲʚ ʥʘʯʠʥ ʦʢʘʟʚʘ ʨʘʟʣʠʯʥʦ 

ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʚʲʟʙʫʜʥʠʪʝ ʠ ʠʥʭʠʙʠʪʦʨʥʠʪʝ ʧʨʦʮʝʩʠ ʚ ʤʦʟʲʢʘ. ʊʦʯʥʠʪʝ 

ʧʘʪʦʛʝʥʝʪʠʯʥʠ ʤʝʭʘʥʠʟʤʠ ʧʦ ʢʦʠʪʦ ʤʫʪʘʮʠʠʪʝ ʚ ʦʧʠʩʘʥʠʪʝ ʛʝʥʠ ʚʦʜʷʪ ʜʦ ʨʘʟʚʠʪʠʝ 

ʥʘ ɸɼʅʌɽ, ʚʩʝ ʦʱʝ ʥʝ ʩʘ ʠʟʷʩʥʝʥʠ. ʇʨʝʜʧʦʣʘʛʘ ʩʝ ʯʝ, ʤʫʪʘʮʠʠʪʝ ʚʦʜʝʱʠ ʜʦ 

ʟʘʛʫʙʘ ʥʘ ʬʫʥʢʮʠʷ ʧʦʚʠʰʘʚʘʪ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ʨʝʮʝʧʪʦʨʘ ʢʲʤ ʘʮʝʪʠʣʭʦʣʠʥ ʠ 

ʦʪ ʪʘʤ ʠ ʥʝʚʨʦʥʘʣʥʘʪʘ ʚʲʟʙʫʜʠʤʦʩʪ, ʘ ʜʨʫʛʠ ʤʫʪʘʮʠʠ ʧʨʦʤʝʥʷʪ ʥʠʚʦʪʦ ʥʘ 

ʘʢʪʠʚʥʦʩʪ ʥʘ ʪʘʣʘʤʦʢʦʨʪʠʢʘʣʥʘʪʘ ʤʨʝʞʘ, ʢʦʷʪʦ ʠʛʨʘʝ ʦʩʥʦʚʥʘ ʨʦʣʷ ʚ ʨʝʛʫʣʘʮʠʷʪʘ 

ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʙʫʜʥʦʩʪ-ʩʲʥ [Phillips ʠ ʩʲʪʘʚʪ 2001; Di Corcia ʠ ʩʲʘʚʪ. 2005] 

ʂʦʨʪʠʢʦʪʨʦʧʠʥ-ʦʩʚʦʙʦʞʜʘʚʘʱʠʷʪ ʭʦʨʤʦʥ ʝ ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥ ʚ 

ʮʝʥʪʨʘʣʥʘʪʘ ʥʝʨʚʥʘ ʩʠʩʪʝʤʘ. ʊʦʡ ʝ ʥʝʚʨʦʪʨʘʥʩʤʠʪʝʨ ʠ ʥʝʚʨʦʤʦʜʫʣʘʪʦʨ ʚ 

ʝʢʩʪʨʘʭʠʧʦʪʘʣʘʤʠʯʥʠʷ ʢʨʲʛ ʠ ʦʙʝʜʠʥʷʚʘ ʤʫʣʪʠʩʠʩʪʝʤʥʠʷʪ ʦʪʛʦʚʦʨ ʢʲʤ ʩʪʨʝʩ, 

ʢʘʪʦ ʢʦʥʪʨʦʣʠʨʘ ʨʘʟʣʠʯʥʠ ʧʦʚʝʜʝʥʯʝʩʢʠ ʦʪʛʦʚʦʨʠ (ʣʦʢʦʤʦʪʦʨʥʘ ʘʢʪʠʚʥʦʩʪ, ʧʨʠʝʤ 

ʥʘ ʭʨʘʥʘ, ʩʝʢʩʫʘʣʥʦ ʧʦʚʝʜʝʥʠʝ, ʩʲʥ, ʩʲʙʫʞʜʘʥʝ ʠ ʦʙʫʯʝʥʠʝ). ɼʦ ʤʦʤʝʥʪʘ ʚ 

ʣʠʪʝʨʘʪʫʨʘʪʘ ʩʘ ʩʲʦʙʱʝʥʠ ʜʚʝ ʥʫʢʣʝʦʪʠʜʥʠ ʚʘʨʠʘʮʠʠ ʚ ʧʨʦʤʦʪʦʨʥʠʷ ʫʯʘʩʪʲʢ ʥʘ 

CRH-ʛʝʥʘ, ʢʦʜʠʨʘʱ ʪʦʟʠ ʭʦʨʤʦʥ (c.-1166G>C ʠ c.-1470C>A) [Combi ʠ ʩʲʘʚʪ. 2005, 

Shimmin ʠ ʩʲʘʚʪ. 2007]. ʀʟʩʣʝʜʚʘʥʠʷ in vitro ʩʘ ʧʦʢʘʟʘʣʠ, ʯʝ ʪʝʟʠ ʚʘʨʠʘʥʪʠ 

ʧʨʦʤʝʥʷʪ ʥʠʚʦʪʦ ʥʘ ʛʝʥʥʘʪʘ ʝʢʩʧʨʝʩʠʷ [Combi ʠ ʩʲʘʚʪ. 2005]. 

KCNT1-ʛʝʥʘ ʢʦʜʠʨʘ KCNT1 ʩʫʙʝʜʠʥʠʮʘʪʘ ʥʘ sodium-activated potassium 

channel ʠ ʩʝ ʝʢʩʧʨʝʩʠʨʘ ʚ ʤʦʟʲʢʘ [Bhattacharjee ʠ ʩʲʘʚʪ. 2002, 2005] ʠ ʚ ʧʦ-ʤʘʣʢʘ 

ʩʪʝʧʝʥ ʚ ʩʲʨʮʝʪʦ ʠ ʙʲʙʨʝʮʠʪʝ. KCNT1 ʩʝ ʦʪʢʨʠʚʘ ʚ ʥʝʚʨʦʥʠ ʥʘ ʬʨʦʥʪʘʣʥʘʪʘ 

ʤʦʟʲʯʥʘ ʢʦʨʘ, ʢʦʝʪʦ ʙʠ ʤʦʛʣʦ ʜʘ ʦʙʷʩʥʠ ʟʥʘʯʝʥʠʝʪʦ ʤʫ ʚ ʧʘʪʦʛʝʥʝʟʘʪʘ ʥʘ ɸɼʅʌɽ, 

ʚʲʧʨʝʢʠ ʯʝ ʪʦʯʥʠʷ ʤʝʭʘʥʠʟʲʤ ʥʝ ʝ ʠʟʚʝʩʪʝʥ. ʀʜʝʥʪʠʬʠʮʠʨʘʥʠ ʩʘ ʪʨʠ ʤʫʪʘʮʠʠ ʚ 

KCNT1-ʛʝʥʘ, ʩ.2782ʉ>ʊ (ʨ.Arg928Cys), c.2386T>C (p.Tyr796His) ʠ c.1193G>A 

(p.Arg398Gln), ʚʩʷʢʘ ʦʪ ʢʦʠʪʦ ʩʝ ʫʥʘʩʣʝʜʷʚʘ ʩʲʩ 100% ʧʝʥʝʪʨʘʥʥʦʩʪ [Heron ʠ 

http://www.ncbi.nlm.nih.gov/books/NBK1169/#adnfle.REF.phillips.2001.225
http://www.ncbi.nlm.nih.gov/books/NBK1169/#adnfle.REF.dicorcia.2005.59
http://www.ncbi.nlm.nih.gov/books/NBK1169/#adnfle.REF.combi.2005.899
http://www.ncbi.nlm.nih.gov/books/NBK1169/#adnfle.REF.shimmin.2007.434
http://www.ncbi.nlm.nih.gov/books/NBK1169/#adnfle.REF.combi.2005.899
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ʩʲʘʚʪ. 2012]. ʊʝʟʠ ʤʫʪʘʮʠʠ ʩʝ ʘʩʦʮʠʠʨʘʪ ʩ ʧʦ-ʪʝʞʲʢ ʬʝʥʦʪʠʧ ʥʘ ɸɼʅʌɽ ʩ ʧʦ-

ʨʘʥʥʦ ʥʘʯʘʣʦ ʥʘ ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʠ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʢʦʤʦʨʙʠʜʥʦʩʪ ʩ 

ʠʥʪʝʣʝʢʪʫʘʣʝʥ ʜʝʬʠʮʠʪ ʠ ʧʩʠʭʠʘʪʨʠʯʥʠ ʨʘʟʩʪʨʦʡʩʪʚʘ (ʧʩʠʭʦʟʘ, ʢʘʪʘʪʦʥʠʷ ʠ 

ʘʛʨʝʩʠʷ). 

ʆʧʠʩʘʥʠʪʝ ʧʦ-ʛʦʨʝ ʤʫʪʘʮʠʠ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʩʘʤʦ ʚ 20% ʦʪ ʚʩʠʯʢʠ ʬʘʤʠʣʠʠ, 

ʢʦʝʪʦ ʜʦʢʘʟʚʘ ʛʝʥʝʪʠʯʥʘʪʘ ʭʝʪʝʨʦʛʝʥʥʦʩʪ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ. ʄʫʪʘʮʠʠ ʩʝ ʦʧʠʩʚʘʪ ʠ ʚ 

< 5% ʦʪ ʩʧʦʨʘʜʠʯʥʠʪʝ ʩʣʫʯʘʠ (ʥʦʱʥʘ ʬʨʦʥʪʘʣʥʘ ʝʧʠʣʝʧʩʠʷ). ʉʲʱʝʩʪʚʫʚʘʥʝʪʦ ʥʘ 

ʨʘʟʣʠʯʥʠ ʣʦʢʫʩʠ, ʢʘʢʪʦ ʠ ʚʘʨʠʘʙʠʣʥʘʪʘ ʝʢʩʧʨʝʩʠʚʥʦʩʪ ʥʘ ʩʠʤʧʪʦʤʠʪʝ 

ʥʘʙʣʶʜʘʚʘʥʘ ʩʨʝʜ ʯʣʝʥʦʚʝʪʝ ʥʘ ʝʜʥʘ ʠ ʩʲʱʘ ʬʘʤʠʣʠʷ ʩ ʝʜʠʥ ʠ ʩʲʱ ʛʝʥʝʪʠʯʝʥ 

ʜʝʬʝʢʪ ʧʨʝʜʧʦʣʘʛʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʤʦʜʠʬʠʮʠʨʘʱʠ ʛʝʥʠ ʠ ʥʝʛʝʥʝʪʠʯʥʠ ʬʘʢʪʦʨʠ 

ʤʦʜʫʣʠʨʘʱʠ ʬʝʥʦʪʠʧʘ ʥʘ ʚʩʝʢʠ ʠʥʜʠʚʠʜ [De Marco ʠ ʩʲʘʚʪ. 2007].   

 

1.1.1.3 ʂʣʠʥʠʯʥʘ ʢʘʨʪʠʥʘ 

 

ʅʘʯʘʣʦʪʦ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʝ ʚ 1-2 ʜʝʩʝʪʠʣʝʪʠʝ (ʩʨʝʜʥʦ 10 ʛʦʜ. ʚʲʟʨʘʩʪ) 

[Picard ʠ ʩʲʘʚʪ. 2000]. ʇʨʠ ʦʢʦʣʦ ʝʜʥʘ ʪʨʝʪʘ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʠʤʘ ʬʘʤʠʣʥʘ ʘʥʘʤʥʝʟʘ 

ʟʘ ʧʘʨʘʩʦʤʥʠʠ [Provini ʠ ʩʲʘʚʪ. 1999]. ɽʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʩʘ ʯʝʩʪʠ ʠ ʤʦʛʘʪ 

ʜʘ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ ʯʝʪʠʨʠ ʦʩʥʦʚʥʠ ʛʨʫʧʠ [Tinuper ʠ ʩʲʘʚʪ. 2005]: ʭʠʧʝʨʤʦʪʦʨʥʠ 

ʧʨʠʩʪʲʧʠ; ʘʩʠʤʝʪʨʠʯʥʠ, ʜʚʫʩʪʨʘʥʥʠ ʪʦʥʠʯʥʠ ʧʨʠʩʪʲʧʠ; ʤʥʦʛʦ ʢʨʘʪʢʠ ʤʦʪʦʨʥʠ 

ʧʨʠʩʪʲʧʠ (ʧʨʠʩʪʲʧʥʠ ʩʲʙʫʞʜʘʥʠʷ) ʠ ʧʨʦʜʲʣʞʠʪʝʣʥʠ ʧʨʠʩʪʲʧʠ (ʝʧʠʣʝʧʪʠʯʥʦ 

Ăʙʲʣʥʫʚʘʥʝò).  ʍʠʧʝʨʤʦʪʦʨʥʠʪʝ ʧʨʠʩʪʲʧʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʚʥʝʟʘʧʥʦ ʩʲʙʫʞʜʘʥʝ, 

ʧʦʩʣʝʜʚʘʥʦ ʦʪ ʩʣʦʞʥʠ ʜʚʠʞʝʥʠʷ ʥʘ ʢʨʘʡʥʠʮʠʪʝ, ʛʣʘʚʘʪʘ ʠ ʪʷʣʦʪʦ ʩ ʜʠʩʪʦʥʠʯʥʦ-

ʜʠʩʢʠʥʝʪʠʯʝʥ ʢʦʤʧʦʥʝʥʪ. ʄʦʪʦʨʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʤʦʞʝ ʜʘ ʩʝ ʩʲʩʪʦʠ ʠ ʦʪ ʢʣʘʪʝʥʝ ʥʘ 

ʪʷʣʦʪʦ, ʧʝʜʘʣʥʠ ʜʚʠʞʝʥʠʷ ʠ ʨʠʪʘʥʝ ʩ ʢʨʘʢʘʪʘ. ʇʘʮʠʝʥʪʠʪʝ ʤʦʛʘʪ ʜʘ ʠʟʜʘʚʘʪ ʟʚʫʮʠ, 

ʜʘ ʢʨʝʱʷʪ ʠ ʧʩʫʚʘʪ. ʏʝʩʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʠ ʧʦʚʪʘʨʷʱʠ ʩʝ ʜʚʠʞʝʥʠʷ ʠʤʠʪʠʨʘʱʠ 

Ăʧʨʠʤʠʪʠʚʥʦò ʧʦʚʝʜʝʥʠʝ ʢʘʪʦ ʜʲʚʯʝʥʝ, ʧʣʶʝʥʝ, ʭʚʘʱʘʥʝ ʠʣʠ ʩʝʢʩʫʘʣʥʘ 

ʘʢʪʠʚʥʦʩʪ, ʢʦʠʪʦ ʧʦʥʷʢʦʛʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʪʦʣʢʦʚʘ ʠʟʨʘʟʝʥʠ, ʯʝ ʜʘ ʧʨʝʜʠʟʚʠʢʘʪ 

ʥʘʨʘʥʷʚʘʥʝ ʠʣʠ ʧʘʜʘʥʝ ʦʪ ʣʝʛʣʦʪʦ [Panayiotopoulos 2010]. ʇʨʠʩʪʲʧʠʪʝ 

ʧʨʦʜʲʣʞʘʚʘʪ ʥʷʢʦʣʢʦ ʩʝʢʫʥʜʠ ʠ ʩʣʝʜ ʪʷʭ ʣʠʧʩʚʘ ʧʦʩʪʠʢʪʘʣʥʘ ʦʙʲʨʢʘʥʦʩʪ. 

ʇʘʮʠʝʥʪʠʪʝ ʤʦʛʘʪ ʜʘ ʠʤʘʪ, ʠʣʠ ʜʘ ʥʷʤʘʪ ʩʧʦʤʝʥ ʟʘ ʪʝʟʠ ʘʪʘʢʠ. ʇʨʠʩʪʲʧʥʠʪʝ 

ʩʲʙʫʞʜʘʥʠʷ ʩʘ ʤʥʦʛʦ ʢʨʘʪʢʠ (1ï3 ʩʝʢʫʥʜʠ), ʢʘʪʦ ʧʘʮʠʝʥʪʠʪʝ ʦʪʚʘʨʷʪ ʦʯʠ, 

ʧʦʥʷʢʦʛʘ ʧʦʚʜʠʛʘʪ ʛʣʘʚʘ ʦʪ ʣʝʛʣʦʪʦ ʠʣʠ ʩʷʜʘʪ, ʢʘʪʦ ʠʟʛʣʝʞʜʘʪ ʠʟʧʣʘʰʝʥʠ. 

ʇʦʥʷʢʦʛʘ ʤʦʞʝ ʜʘ ʠʤʘ ʣʝʢʘ ʜʠʩʪʦʥʠʯʥʘ ʧʦʟʘ ʥʘ ʧʨʲʩʪ ʠʣʠ ʨʲʢʘ, ʢʘʢʪʦ ʠ ʢʨʘʪʢʘ 
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ʚʦʢʘʣʠʟʘʮʠʷ. ɸʪʘʢʠʪʝ ʩʘ ʩʪʝʨʝʦʪʠʧʥʠ ʧʨʠ ʚʩʝʢʠ ʦʪʜʝʣʝʥ ʧʘʮʠʝʥʪ ʠ ʤʦʛʘʪ ʜʘ ʩʝ 

ʧʦʚʪʘʨʷʪ ʩ ʚʠʩʦʢʘ ʯʝʩʪʦʪʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʥʦʱʪʘ. ɸʩʠʤʝʪʨʠʯʥʠʪʝ ʜʚʫʩʪʨʘʥʥʠ 

ʪʦʥʠʯʥʠ ʧʨʠʩʪʲʧʠ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʚʥʝʟʘʧʥʠ ʘʩʠʤʝʪʨʠʯʥʠ 

ʪʦʥʠʯʥʠ/ʜʠʩʪʦʥʠʯʥʠ ʧʦʟʠ, ʦʙʭʚʘʱʘʱʠ ʯʝʪʠʨʠʪʝ ʢʨʘʡʥʠʢʘ, ʢʦʠʪʦ ʦʩʪʘʚʘʪ ʚ ʪʘʟʠ 

ʥʘʩʠʣʩʪʚʝʥʘ ʧʦʟʠʮʠʷ ʥʷʢʦʣʢʦ ʩʝʢʫʥʜʠ. ʊʦʥʠʯʥʘʪʘ ʢʦʥʪʨʘʢʮʠʷ ʤʦʞʝ ʜʘ ʦʙʭʚʘʥʝ ʠ 

ʣʠʮʝʪʦ ʠ ʦʨʘʣʥʘʪʘ ʤʫʩʢʫʣʘʪʫʨʘ ʠ ʜʘ ʩʝ ʧʨʠʜʨʫʞʘʚʘ ʦʪ ʚʦʢʘʣʠʟʘʮʠʷ. ʆʙʠʢʥʦʚʝʥʦ 

ʧʘʮʠʝʥʪʲʪ ʝ ʢʦʥʪʘʢʪʝʥ, ʥʦ ʥʝ ʤʦʞʝ ʜʘ ʛʦʚʦʨʠ. ɽʧʠʣʝʧʪʠʯʥʦʪʦ ʙʲʣʥʫʚʘʥʝ (ʝʨileptic 

wanderings) ʝ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʭʠʧʝʨʤʦʪʦʨʥʠʪʝ ʧʨʠʩʪʲʧʠ ʠʣʠ ʥʘ ʧʨʠʩʪʲʧʥʠʪʝ 

ʩʲʙʫʞʜʘʥʠʷ. ʇʨʝʜʩʪʘʚʣʷʚʘ ʧʨʦʜʲʣʞʠʪʝʣʝʥ ʝʧʠʣʝʧʪʠʯʝʥ ʧʨʠʩʪʲʧ (1-2ʤʠʥʫʪʠ), ʧʦ 

ʚʨʝʤʝ ʥʘ ʢʦʡʪʦ ʧʘʮʠʝʥʪʲʪ ʩʝ ʜʚʠʞʠ ʧʦʣʫ-ʮʝʣʝʥʘʩʦʯʝʥʦ, ʢʘʪʦ ʤʦʞʝ ʜʘ ʚʠʢʘ, ʩʢʘʯʘ 

ʠ ʜʘ ʩʝ ʦʧʠʪʚʘ ʜʘ ʥʘʧʫʩʥʝ ʩʪʘʷʪʘ ʩ ʨʘʟʚʲʣʥʫʚʘʥ ʠ ʫʧʣʘʰʝʥ ʚʠʜ. ʊʘʟʠ ʩʣʦʞʥʘ 

ʤʦʪʦʨʥʘ ʘʢʪʠʚʥʦʩʪ ʠʤʠʪʠʨʘ ʩʦʤʥʘʤʙʫʣʠʟʲʤ. ʅʘ ʩʫʪʨʠʥʪʘ ʧʘʮʠʝʥʪʲʪ ʥʷʤʘ ʩʧʦʤʝʥ 

ʟʘ ʩʣʫʯʠʣʦʪʦ ʩʝ. ʏʘʩʪ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩʲʦʙʱʘʚʘʪ ʟʘ ʘʫʨʘ -  ʛʝʥʝʨʘʣʠʟʠʨʘʥʦ 

ʠʟʪʨʲʧʚʘʥʝ ʠ ʪʨʝʧʝʨʝʥʝ, ʮʝʬʘʣʛʠʯʥʠ, ʪʦʨʘʢʘʣʥʠ ʠ ʝʧʠʛʘʩʪʨʘʣʥʠ ʫʩʝʱʘʥʠʷ, ʧʦ-

ʨʷʜʢʦ ʜʨʫʛʠ ʩʝʪʠʚʥʠ (ʩʣʫʭʦʚʠ, ʚʝʩʪʠʙʫʣʘʨʥʠ, ʟʨʠʪʝʣʥʠ, ʦʙʦʥʷʪʝʣʥʠ, ʚʢʫʩʦʚʠ) ʠ 

ʧʩʠʭʠʯʥʠ (ʩʪʨʘʭ) ʬʝʥʦʤʝʥʠ [Scheffer ʠ ʩʲʘʚʪ. 1994, 1995].  

ɺ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 97% ʦʪ ʩʣʫʯʘʠʪʝ, ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʩʝ ʧʦʷʚʷʚʘʪ 

ʛʣʘʚʥʦ ʚʲʚ ʚʪʦʨʠ ʩʪʘʜʠʡ ʥʘ ʅʈɽʄ ʩʲʥʷ, ʢʘʪʦ ʧʨʠ ʯʘʩʪ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʧʨʠʩʪʲʧʠ ʩ 

ʨʘʟʣʠʯʥʘ ʠʥʪʝʥʟʠʚʥʦʩʪ ʩʝ ʧʦʚʪʘʨʷʪ ʧʝʨʠʦʜʠʯʥʦ, ʥʘ ʚʩʝʢʠ 20 ʩʝʢʫʥʜʠ ʜʦ 2 ʤʠʥʫʪʠ 

[Tinuper ʠ ʩʲʘʚʪ. 1990]. ʅʝ ʩʝ ʦʧʠʩʚʘʪ ʧʨʦʚʦʢʠʨʘʱʠ ʬʘʢʪʦʨʠ. ʇʨʠ ʜʚʝ ʪʨʝʪʠ ʦʪ 

ʧʘʮʠʝʥʪʠʪʝ ʩʝ ʨʘʟʚʠʚʘʪ ʚʪʦʨʠʯʥʦ-ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʪʦʥʠʯʥʦ ï ʢʣʦʥʠʯʥʠ ʧʨʠʩʪʲʧʠ. 

ɺʲʟʤʦʞʥʠ ʩʘ ʠ ʜʥʝʚʥʠ ʧʨʠʩʪʲʧʠ ʦʩʦʙʝʥʦ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʥʝʜʦʙʲʨ ʢʦʥʪʨʦʣ ʥʘ 

ʟʘʙʦʣʷʚʘʥʝʪʦ.  

ʇʨʠ ʢʣʘʩʠʯʝʩʢʦʪʦ ʦʧʠʩʘʥʠʝ ʥʘ ʬʝʥʦʪʠʧʘ, ʥʝ ʩʝ ʦʪʢʨʠʚʘʪ ʦʪʢʣʦʥʝʥʠʷ ʚ 

ʥʝʚʨʦʣʦʛʠʯʥʠʷ ʠʣʠ ʥʝʚʨʦʧʩʠʭʠʯʥʠʷ ʩʪʘʪʫʩ. ʇʦ-ʢʲʩʥʦ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ ʩʘ ʦʧʠʩʘʥʠ 

ʧʘʮʠʝʥʪʠ ʩ ʢʦʛʥʠʪʠʚʝʥ ʜʝʬʠʮʠʪ ʠʣʠ ʢʦʤʦʨʙʠʜʥʦʩʪ ʩ ʧʩʠʭʠʘʪʨʠʯʥʠ ʟʘʙʦʣʷʚʘʥʠʷ 

[Picard ʠ ʩʲʘʚʪ. 2000; Cho ʠ ʩʲʘʚʪ. 2003, Wood ʠ ʩʲʘʚʪ. 2010; Heron ʠ ʩʲʘʚʪ. 2012], 

ʧʦʥʷʢʦʛʘ ʩʲʯʝʪʘʥʠ ʩ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦ-ʨʝʟʠʩʪʝʥʪʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʯʝʩʪʠ ʝʧʠʣʝʧʪʠʯʥʠ 

ʩʪʘʪʫʩʠ [Derry ʠ ʩʲʘʚʪ. 2008].  

 

 

 

 

http://www.ncbi.nlm.nih.gov/books/NBK1169/#adnfle.REF.picard.2000.1247
http://www.ncbi.nlm.nih.gov/books/NBK1169/#adnfle.REF.cho.2003.1625
http://www.ncbi.nlm.nih.gov/books/NBK1169/#adnfle.REF.wood.2010.531
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1.1.1.4 ɼʠʘʛʥʦʩʪʠʢʘ 

 

ɽɽɻ ʚ ʙʫʜʥʦʩʪ ʝ ʥʦʨʤʘʣʥʘ ʧʨʠ ʧʦ-ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʧʘʮʠʝʥʪʠʪʝ. 

ʀʥʪʝʨʠʢʪʘʣʥʘʪʘ ɽɽɻ ʧʦ ʚʨʝʤʝ ʥʘ ʩʲʥ ʝ ʥʦʨʤʘʣʥʘ ʚ ʦʢʦʣʦ ʧʦʣʦʚʠʥʘʪʘ ʦʪ ʩʣʫʯʘʠʪʝ 

[Oldani ʠ ʩʲʘʚʪ. 1996; Provini ʠ ʩʲʘʚʪ. 1999]. ʄʘʣʲʢ ʙʨʦʡ ʠʢʪʘʣʥʠ ɽɽɻ ʟʘʧʠʩʠ 

ʧʦʢʘʟʚʘʪ ʷʩʥʘ ʝʧʠʣʝʧʪʠʬʦʨʤʝʥʘ ʘʢʪʠʚʥʦʩʪ (ʦʩʪʨʠʷ ʠ ʢʦʤʧʣʝʢʩʠ ʦʩʪʨʠʝ-ʙʘʚʥʘ 

ʚʲʣʥʘ), ʢʘʪʦ ʧʨʠ ʛʦʣʷʤ ʙʨʦʡ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩʝ ʨʝʛʠʩʪʨʠʨʘ ʠ ʬʦʢʘʣʥʘ ʘʢʪʠʚʥʦʩʪ 

(ʨʠʪʤʠʯʥʘ ʪʝʪʘ ʠʣʠ ʜʝʣʪʘ ʘʢʪʠʚʥʦʩʪ ʚ ʧʨʝʜʥʠʪʝ ʦʪʚʝʞʜʘʥʠʷ) [Oldani ʠ ʩʲʘʚʪ. 1996, 

1998]. ʇʨʠ ʧʦʯʪʠ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʥʘʯʘʣʦʪʦ ʥʘ ʥʦʱʥʠʪʝ ʧʨʠʩʪʲʧʠ ʩʝ ʧʨʠʜʨʫʞʘʚʘ 

ʦʪ ʘʚʪʦʥʦʤʥʠ ʧʨʦʷʚʠ ʢʘʪʦ ʪʘʭʠʢʘʨʜʠʷ, ʪʘʭʠʧʥʝʷ, ʚʘʟʦʤʦʪʦʨʥʠ ʧʨʦʤʝʥʠ ʠ 

ʩʠʤʧʘʪʠʢʦʚ ʢʦʞʝʥ ʦʪʛʦʚʦʨ. ʇʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ɽɽɻ ʠʟʩʣʝʜʚʘʥʝ ʩʘʤʦ ʧʦ ʩʝʙʝ ʩʠ ʥʝ ʝ 

ʜʦʩʪʘʪʲʯʥʦ ʟʘ ʧʦʩʪʘʚʷʥʝ ʥʘ ʜʠʘʛʥʦʟʘʪʘ, ʪʲʡ ʢʘʪʦ ʥʦʨʤʘʣʥʘʪʘ ɽɽɻ ʥʘʭʦʜʢʘ ʥʝ 

ʠʟʢʣʶʯʚʘ ɸɼʅʌɽ. ʇʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʚʠʜʝʦ ɽɽɻ ʠ ʧʦʣʠʩʦʤʥʦʛʨʘʬʩʢʠ ʟʘʧʠʩ ʤʦʛʘʪ 

ʜʘ ʙʲʜʘʪ ʝʜʠʥʩʪʚʝʥʠʪʝ ʤʝʪʦʜʠ ʥʘ ʠʟʩʣʝʜʚʘʥʝ, ʢʦʠʪʦ ʜʘ ʧʦʤʦʛʥʘʪ ʟʘ 

ʨʘʟʛʨʘʥʠʯʘʚʘʥʝʪʦ ʥʘ ɸɼʅʌɽ ʦʪ ʜʨʫʛʠ ʥʝʝʧʠʣʝʧʪʠʯʥʠ ʧʘʨʦʢʩʠʟʤʘʣʥʠ ʤʦʪʦʨʥʠ 

ʩʲʩʪʦʷʥʠʷ (ʧʘʨʘʩʦʤʥʠʠ).   

ʆʪ ʥʝʚʨʦʠʟʦʙʨʘʟʷʚʘʱʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ, ʄʈʊ ʦʙʠʢʥʦʚʝʥʦ ʥʝ ʧʦʢʘʟʚʘ 

ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʘʪʘ, ʥʦ ʧʨʠ PET/ SPECT ʠʟʩʣʝʜʚʘʥʝ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ 

ʝʜʥʦʩʪʨʘʥʥʠ ʘʙʥʦʨʤʥʦʩʪʠ ʚʲʚ ʬʨʦʥʪʘʣʥʠʷ ʜʷʣ [Hayman ʠ ʩʲʘʚʪ. 1997]. 

 

1.1.1.5 ɼʠʬʝʨʝʥʮʠʘʣʥʘ ʜʠʘʛʥʦʟʘ 

 

ɺ ʜʠʬʝʨʝʥʮʠʘʣʥʦ ʜʠʘʛʥʦʩʪʠʯʝʥ ʧʣʘʥ, ʥʘʡ-ʪʨʫʜʥʦ ʝ ʜʘ ʩʝ ʨʘʟʣʠʯʠ ɸɼʅʌɽ 

ʦʪ ʪ. ʥʘʨ. ʧʘʨʘʩʦʤʥʠʠ. ʊʘʢʘ ʥʘʧʨʠʤʝʨ ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʧʨʠ ɸɼʅʌɽ ʩʝ 

ʨʘʟʣʠʯʘʚʘʪ ʦʪ  ʅʈɽʄ ʧʘʨʘʩʦʤʥʠʠʪʝ (ʩʦʤʥʘʤʙʫʣʠʟʲʤ ʠ ʩʲʥʝʥ ʪʝʨʦʨ), ʪʲʡ ʢʘʪʦ 

ʧʦʩʣʝʜʥʠʪʝ ʩʝ ʧʦʷʚʷʚʘʪ ʚ ʜʝʪʩʪʚʦʪʦ (ʤʝʞʜʫ 4 ʠ 6 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ) ʠ ʚ ʧʦʚʝʯʝʪʦ 

ʩʣʫʯʘʠ ʠʟʯʝʟʚʘʪ ʜʦ 18 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ [Ferini-Strambi ʠ ʩʲʘʚʪ. 2003]. ʏʝʩʪʦʪʘʪʘ ʥʘ 

ʘʪʘʢʠʪʝ ʩʲʱʦ ʝ ʨʘʟʣʠʯʥʘ: ʧʨʠ ʩʦʤʥʘʤʙʫʣʠʟʤʘ ʠ ʩʲʥʥʠʷ ʪʝʨʦʨ ʠʤʘ ʧʦ ʝʜʠʥ ʝʧʠʟʦʜ 

ʥʘ ʚʩʝʢʠ 1- 4 ʤʝʩʝʮʘ, ʜʦʢʘʪʦ ʧʨʠ ɸɼʅʌɽ ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʩʘ ʧʦʯʪʠ ʚʩʷʢʘ 

ʥʦʱ ʠ ʯʝʩʪʦ ʩʘ ʛʨʫʧʠʨʘʥʠ. ʇʨʠ ɸɼʅʌɽ ʧʨʠʩʪʲʧʠʪʝ ʩʘ ʩʪʝʨʝʦʪʠʧʥʠ, ʯʝʩʪʦ ʩ 

Ăʝʢʩʪʨʘʧʠʨʘʤʠʜʝʥò ʧʘʪʝʨʥ (ʜʠʩʪʦʥʠʯʥʠ ʧʦʟʠ, ʙʘʣʠʩʪʠʯʥʠ ʜʚʠʞʝʥʠʷ, ʪʨʝʤʦʨ, 

ʭʦʨʝʦʘʪʝʪʦʟʘ), ʠʣʠ ʜʦʨʠ ʥʘʩʠʣʩʪʚʝʥʦ ʠ ʘʛʨʝʩʠʚʥʦ ʜʚʠʛʘʪʝʣʥʦ ʧʦʚʝʜʝʥʠʝ. ʅʘ 

ʊʘʙʣʠʮʘ 3 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʩʥʦʚʥʠʪʝ ʨʘʟʣʠʢʠ ʤʝʞʜʫ ɸɼʅʌɽ ʠ ʅʈɽʄ 
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ʧʘʨʘʩʦʤʥʠʠʪʝ [Oldani ʠ ʩʲʘʚʪ. 1996; Provini  ʠ ʩʲʘʚʪ. 2000; Ferini-Strambi ʠ ʩʲʘʚʪ. 

2003]. 

 

ʊʘʙʣʠʮʘ 3. ʂʣʠʥʠʯʥʠ ʠ ʧʦʣʠʩʦʤʥʦʛʨʘʬʩʢʠ ʨʘʟʣʠʢʠ ʤʝʞʜʫ ɸɼʅʌɽ/ ʥʦʱʥʘ 

ʬʨʦʥʪʘʣʥʘ ʝʧʠʣʝʧʩʠʷ (ʅʌɽ)  ʠ  ʅʈɽʄ ʧʘʨʘʩʦʤʥʠʠ [Combi  ʠ ʩʲʘʚʪ. 2004]. 

 

 ɸɼʅʌɽ/ ʅʌɽ ʅʈɽʄ ʧʘʨʘʩʦʤʥʠʠ 

ɺʲʟʨʘʩʪ ʥʘ ʥʘʯʘʣʦ 

(ʛʦʜʠʥʠ) 

10-14 <10 

ɹʨʦʡ ʘʪʘʢʠ (ʤʝʩʝʯʥʦ) >30 <1 ʜʦ 4 

ʂʣʠʥʠʯʝʥ ʭʦʜ ɿʘʯʝʩʪʷʚʘʥʝ ʥʘ 

ʧʨʠʩʪʲʧʠʪʝ/ ʩʪʘʙʠʣʝʥ 

ʈʘʟʨʝʞʜʘʥʝ ʥʘ 

ʧʨʠʩʪʲʧʠʪʝ/ ʠʟʯʝʟʚʘʥʝ 

ʉʝʤʠʦʣʦʛʠʷ ʥʘ 

ʜʚʠʞʝʥʠʷʪʘ 

ʉʪʝʨʝʦʪʠʧʥʠ ʇʦʣʠʤʦʨʬʥʠ 

ʇʦʷʚʘ ʥʘ ʧʨʠʩʪʲʧʠʪʝ ʇʦ ʚʩʷʢʦ ʚʨʝʤʝ ʥʘ ʥʦʱʪʘ ʇʲʨʚʘʪʘ ʪʨʝʪʘ ʥʘ ʥʦʱʪʘ 

ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ 

ʧʨʠʩʪʲʧʠʪʝ 

ʉʪʘʜʠʡ 2 ʥʘ ʅʈɽʄ ʩʲʥʷ ɹʘʚʥʦʚʲʣʥʦʚ ʩʲʥ 

 

ʉʚʲʨʟʘʥʠʪʝ ʩ ʈɽʄ ʥʘʨʫʰʝʥʠʷ ʥʘ ʩʲʥʷ ʤʦʛʘʪ ʜʘ ʩʝ ʜʠʬʝʨʝʥʮʠʨʘʪ ʦʪ 

ɸɼʅʌɽ ʥʘ ʙʘʟʘʪʘ ʥʘ ʪʷʭʥʘʪʘ ʢʲʩʥʘ ʧʦʷʚʘ (ʦʙʠʢʥʦʚʝʥʦ ʩʣʝʜ 60 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ) ʠ 

ʧʦʣʠʤʦʨʬʥʦʪʦ ʜʚʠʛʘʪʝʣʥʦ ʧʦʚʝʜʝʥʠʝ, ʘʩʦʮʠʠʨʘʥʦ ʩ ʪʠʧʠʯʥʠ ʧʦʣʠʩʦʤʥʦʛʨʘʬʩʢʠ 

ʜʘʥʥʠ ʟʘ ʈɽʄ ʩʲʥ ʙʝʟ ʘʪʦʥʠʷ [Ferini-Strambi ʠ ʩʲʘʚʪ. 2000]. 

 

1.1.1.6 ʃʝʯʝʥʠʝ ʠ ʧʨʦʛʥʦʟʘ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ 

 

ɿʘ ʣʝʯʝʥʠʝ ʥʘ ʥʦʱʥʠʪʝ ʧʨʠʩʪʲʧʠ ʧʨʠ ɸɼʅʌɽ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʨʙʘʤʘʟʝʧʠʥ, 

ʢʦʡʪʦ ʦʚʣʘʜʷʚʘ ʥʘʧʲʣʥʦ ʧʨʠʩʪʲʧʠʪʝ ʚ ʦʢʦʣʦ 20% ʦʪ ʩʣʫʯʘʠʪʝ ʠ ʥʘʤʘʣʷʚʘ 

ʯʝʩʪʦʪʘʪʘ ʠʤ ʩ ʦʢʦʣʦ 50%  ʧʨʠ ʧʦʣʦʚʠʥʘʪʘ ʦʪ ʧʘʮʠʝʥʪʠʪʝ [Provini ʠ ʩʲʘʚʪ. 1999]. 

ʊʦʧʠʨʘʤʘʪ ʩʲʱʦ ʝ ʜʦʢʘʟʘʣ ʩʚʦʷʪʘ ʝʬʝʢʪʠʚʥʦʩʪ. Brodtkorb ʠ Picard [2006], 

ʩʲʦʙʱʘʚʘʪ, ʯʝ ʥʠʢʦʪʠʥʦʚʠʪʝ ʣʝʧʝʥʢʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʝʬʝʢʪʠʚʥʠ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ 

ʤʫʪʘʮʠʠ ʚ ʘʮʝʪʠʣʭʦʣʠʥʦʚʠʷ ʨʝʮʝʧʪʦʨ. ʈʝʟʠʩʪʝʥʪʥʦʩʪ ʢʲʤ ʘʥʪʠʝʧʠʣʝʧʪʠʯʥʠ 

ʤʝʜʠʢʘʤʝʥʪʠ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʚ ʦʢʦʣʦ 30% ʦʪ ʧʘʮʠʝʥʪʠʪʝ, ʢʘʪʦ ʪʝʨʘʧʠʷ ʥʘ ʠʟʙʦʨ ʚ 

ʪʝʟʠ ʩʣʫʯʘʠ ʝ ʚʘʛʫʩ-ʥʝʨʚ ʩʪʠʤʫʣʘʮʠʷʪʘ [Carreño ʠ ʩʲʘʚʪ. 2010], ʘ ʧʦʥʷʢʦʛʘ ʠ 

ʭʠʨʫʨʛʠʯʥʦʪʦ ʣʝʯʝʥʠʝ [Nobili ʠ ʩʲʘʚʪ. 2007]. 
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ʇʨʦʛʥʦʟʘʪʘ ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʜʦʙʨʘ, ʢʘʪʦ ʧʨʠʩʪʲʧʠʪʝ ʥʘʤʘʣʷʚʘʪ ʧʦ-ʯʝʩʪʦʪʘ ʩ 

ʚʲʟʨʘʩʪʪʘ, ʥʦ ʥʝ ʠʟʯʝʟʚʘʪ ʩʧʦʥʪʘʥʥʦ [Panayiotopoulos 2010]. 

 

1.1.2. ʌʘʤʠʣʥʠ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʠ ʝʧʠʣʝʧʩʠʠ. 

 

ʉʲʱʝʩʪʚʫʚʘʪ ʜʚʘ ʦʩʥʦʚʥʠ ʪʠʧʘ ʬʘʤʠʣʥʠ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʠ ʝʧʠʣʝʧʩʠʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʝʤʠʦʣʦʛʠʷʪʘ ʥʘ ʧʨʠʩʪʲʧʠʪʝ, ʛʝʥʝʪʠʯʥʠʪʝ ʠ ʄʈʊ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

ʣʘʪʝʨʘʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ (ɸɼʃʊɽ-ʠʟʚʝʩʪʥʘ ʧʨʝʜʠ ʠ ʢʘʪʦ 

ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʘ ʧʘʨʮʠʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʩʲʩ ʩʣʫʭʦʚʠ ʭʘʣʶʮʠʥʘʮʠʠ) ʠ 

ʤʝʟʠʘʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ (ʌʄʊɽ), ʢʦʠʪʦ ʩʘ ʚʢʣʶʯʝʥʠ ʚ 

ʧʨʝʜʣʦʞʝʥʘʪʘ ʦʪ ʄʝʞʜʫʥʘʨʦʜʥʘʪʘ ʣʠʛʘ ʟʘ ʙʦʨʙʘ ʩʨʝʱʫ ʝʧʠʣʝʧʩʠʷʪʘ ʥʦʚʘ 

ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʩʠʥʜʨʦʤʠ [Berg ʠ ʩʲʘʚʪ. 2010]. ɺʘʞʥʦ ʝ ʜʘ ʩʝ 

ʟʥʘʝ, ʯʝ ʥʝ ʩʲʱʝʩʪʚʫʚʘ ʨʘʟʣʠʢʘ ʚ ʢʣʠʥʠʯʥʘʪʘ ʢʘʨʪʠʥʘ ʥʘ ʧʘʮʠʝʥʪʠ ʩ ʬʘʤʠʣʥʘ ʠ 

ʥʝʬʘʤʠʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ [Gambardella ʠ ʩʲʘʚʪ. 2009]. ɼʠʘʛʥʦʟʘʪʘ 

ʬʘʤʠʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ ʩʝ ʧʦʩʪʘʚʷ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʬʘʤʠʣʥʘ 

ʘʥʘʤʥʝʟʘ ʟʘ ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ ʦʪ ʪʝʤʧʦʨʘʣʥʠʷ ʜʷʣ (ʜʝʬʠʥʠʨʘʥʠ ʥʘ ʙʘʟʘʪʘ ʥʘ 

ʢʣʠʥʠʢʦ-ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʩʢʠ ʢʨʠʪʝʨʠʠ ʧʨʝʜʣʦʞʝʥʠ ʦʪ ʤʝʞʜʫʥʘʨʦʜʥʘʪʘ ʣʠʛʘ 

ʟʘ ʙʦʨʙʘ ʩʨʝʱʫ ʝʧʠʣʝʧʩʠʷʪʘ), ʧʨʠ ʦʪʩʲʩʪʚʠʝʪʦ ʥʘ ʜʨʫʛʠ ʧʘʨʮʠʘʣʥʠ ʠʣʠ 

ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʝʧʠʣʝʧʪʠʯʥʠ ʩʠʥʜʨʦʤʠ ʚ ʟʘʩʝʛʥʘʪʠʪʝ ʯʣʝʥʦʚʝ ʥʘ ʬʘʤʠʣʠʠʪʝ 

[Andermann ʠ ʩʲʘʚʪ. 2005; Commission on classification and terminology of ILAE, 

1989]. ʉʣʝʜʦʚʘʪʝʣʥʦ, ʥʘʣʠʯʠʝʪʦ ʥʘ ʧʦʥʝ ʜʚʘʤʘ ʧʘʮʠʝʥʪʠ ʩ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ 

ʝʧʠʣʝʧʩʠʷ ʚ ʝʜʥʦ ʩʝʤʝʡʩʪʚʦ, ʧʨʝʜʧʦʣʘʛʘ ʜʠʘʛʥʦʟʘʪʘ ʬʘʤʠʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ 

ʝʧʠʣʝʧʩʠʷ. ɼʠʬʝʨʝʥʮʠʘʣʥʘʪʘ ʜʠʘʛʥʦʟʘ ʚʢʣʶʯʚʘ ʥʘ ʧʲʨʚʦ ʤʷʩʪʦ ʩʧʦʨʘʜʠʯʥʠ 

ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʠ ʝʧʠʣʝʧʩʠʠ, ʧʩʝʚʜʦ-ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʠ ʝʧʠʣʝʧʩʠʠ [Andermann 

2003], ʙʦʣʝʩʪʠ ʥʘ ʥʝʚʨʦʥʘʣʥʘʪʘ ʤʠʛʨʘʮʠʷ [Palmini 1991], ʧʝʨʠʚʝʥʪʨʠʢʫʣʘʨʥʘ 

ʥʦʜʫʣʘʨʥʘ ʭʝʪʝʨʦʪʦʧʠʷ [Dubeau ʠ ʩʲʘʚʪ.1995], ʭʠʧʦʪʘʣʘʤʠʯʥʠ ʭʘʤʘʨʪʦʤʠ 

[Berkovic ʠ ʩʲʘʚʪ. 1988] ʠ ʜʨʫʛʠ.    
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1.1.2.1 ɸʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʘ ʣʘʪʝʨʘʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ 

(ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʘ ʧʘʨʮʠʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʩʲʩ ʩʣʫʭʦʚʠ 

ʭʘʣʶʮʠʥʘʮʠʠ)(ɸɼʃʊɽ). 

 

1.1.2.1.1. ʀʩʪʦʨʠʷ ʠ ʝʧʠʜʝʤʠʦʣʦʛʠʷ 

 

ʊʦʚʘ ʝ ʨʷʜʲʢ ʝʧʠʣʝʧʪʠʯʝʥ ʩʠʥʜʨʦʤ ʦʧʠʩʘʥ ʟʘ ʧʲʨʚʠ ʧʲʪ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ ʦʪ 

Ottman ʠ ʩʲʘʚʪ. ʧʨʝʟ 1995 ʛʦʜʠʥʘ. ɺʧʦʩʣʝʜʩʪʚʠʝ, ʬʘʤʠʣʠʠ ʩ ʪʦʟʠ ʩʠʥʜʨʦʤ ʩʘ 

ʦʧʠʩʘʥʠ ʦʪ ʨʘʟʣʠʯʥʠ ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʧʦʜ ʥʘʟʚʘʥʠʝʪʦ ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʘ 

ʧʘʨʮʠʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʩʲʩ ʩʣʫʭʦʚʠ ʭʘʣʶʮʠʥʘʮʠʠ ʠʣʠ ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʘ 

ʣʘʪʝʨʘʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ. ʇʦʩʣʝʜʥʦʪʦ ʩʝ ʧʨʝʜʧʦʯʠʪʘ, ʪʲʡ ʢʘʪʦ 

ʢʣʠʥʠʯʥʠʷ ʩʧʝʢʪʲʨ ʥʘ ʩʠʥʜʨʦʤʘ ʚʢʣʁ ʯʚʘ ʥʝ ʩʘʤʦ ʩʣʫʭʦʚʠ ʭʘʣʶʮʠʥʘʮʠʠ, ʥʦ ʠ 

ʧʨʠʩʪʲʧʠ ʩ ʘʬʘʟʠʷ ʠʣʠ ʜʨʫʛ ʚʠʜ ʘʫʨʘ (ʩʣʦʞʥʠ ʟʨʠʪʝʣʥʠ ʭʘʣʶʮʠʥʘʮʠʠ, ʚʝʨʪʠʛʦ), 

ʢʦʝʪʦ ʧʨʝʜʧʦʣʘʛʘ ʧʨʦʠʟʭʦʜ ʦʪ ʣʘʪʝʨʘʣʥʠʷ ʪʝʤʧʦʨʘʣʝʥ ʤʦʟʲʯʝʥ ʜʷʣ [Poza ʠ ʩʲʘʚʪ. 

1999; Brodtkorb ʠ ʩʲʘʚʪ. 2002; Michelucci ʠ ʩʲʘʚʪ. 2000].  

ʏʝʩʪʦʪʘʪʘ ʥʘ ʩʠʥʜʨʦʤʘ ʥʝ ʝ ʠʟʚʝʩʪʥʘ, ʥʦ ʩʝ ʧʨʝʜʧʦʣʘʛʘ, ʯʝ ʦʙʭʚʘʱʘ ʦʢʦʣʦ 

19% ʦʪ ʬʘʤʠʣʥʠʪʝ ʬʦʢʘʣʥʠ ʝʧʠʣʝʧʩʠʠ [Ottman ʠ ʩʲʘʚʪ. 2004]. 

 

1.1.2.1.2 ɻʝʥʝʪʠʯʥʘ ʝʪʠʦʣʦʛʠʷ ʠ ʧʘʪʦʛʝʥʝʟʘ 

 

 ʉʠʥʜʨʦʤʲʪ ʩʝ ʫʥʘʩʣʝʜʷʚʘ ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʦ ʩ ʥʝʧʲʣʥʘ (70%-80%) 

ʧʝʥʝʪʨʘʥʥʦʩʪ [Michelucci ʠ ʩʲʘʚʪ. 2009]. ɺ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʩʝ ʩʲʦʙʱʘʚʘʪ ʠ 

ʬʘʤʠʣʠʠ ʩ ɸɼʃʊɽ ʩ ʥʘʤʘʣʝʥʘ ʧʝʥʝʪʨʘʥʥʦʩʪ (ʧʦʜ 50%) ʠ ʦʯʝʚʠʜʥʦ ʢʦʤʧʣʝʢʩʥʦ 

ʫʥʘʩʣʝʜʷʚʘʥʝ [Di Bonaventura ʠ ʩʲʘʚʪ. 2011].  

ʇʨʠ ʦʢʦʣʦ 50% ʦʪ ʬʘʤʠʣʠʠʪʝ ʩ ɸɼʃʊɽ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʤʫʪʘʮʠʷ ʚ leucin-rich, 

glioma inactivated 1/ Epitempin ʛʝʥʘ (LGI1), ʣʦʢʘʣʠʟʠʨʘʥ ʥʘ ʜʲʣʛʦʪʦ ʨʘʤʦ ʥʘ 10 

ʭʨʦʤʦʟʦʤʘ-10q [Ottman ʠ ʩʲʘʚʪ. 1995; Berkovic ʠ ʩʲʘʚʪ. 2004/ʙ/; Kalachikov ʠ 

ʩʲʘʚʪ. 2002; Michelucci ʠ ʩʲʘʚʪ. 2003], ʢʦʝʪʦ ʜʦʢʘʟʚʘ ʛʝʥʝʪʠʯʥʘʪʘ ʭʝʪʝʨʦʛʝʥʥʦʩʪ ʥʘ 

ʩʠʥʜʨʦʤʘ. ʇʦʜʨʦʙʥʠʷʪ ʘʥʘʣʠʟ ʥʘ ʝʚʨʦʧʝʡʩʢʠ ʠ ʘʤʝʨʠʢʘʥʩʢʠ ʬʘʤʠʣʠʠ ʩ ʠʣʠ ʙʝʟ 

ʤʫʪʘʮʠʠ ʚ LGI1 ʛʝʥʘ, ʥʝ ʝ ʧʦʢʘʟʘʣ ʩʲʱʝʩʪʚʝʥʠ ʨʘʟʣʠʢʠ ʚʲʚ ʬʝʥʦʪʠʧʘ ʤʝʞʜʫ 

ʦʪʜʝʣʥʠʪʝ ʨʦʜʦʩʣʦʚʠʷ. ɽʜʠʥʩʪʚʝʥʘʪʘ ʨʘʟʣʠʢʘ ʩʲʦʙʱʝʥʘ ʦʪ Ottman ʠ ʩʲʘʚʪ. (2004), 

ʧʨʠ ʬʘʤʠʣʠʠ ʙʝʟ ʤʫʪʘʮʠʷ ʚ  LGI1 ʛʝʥʘ ʝ ʧʦ-ʚʠʩʦʢʘʪʘ ʯʝʩʪʦʪʘ ʥʘ ʝʧʠʣʝʧʪʠʯʥʠʪʝ 
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ʧʨʠʩʪʲʧʠ ʩ ʘʚʪʦʥʦʤʥʠ ʩʠʤʧʪʦʤʠ ʠ ʧʦ-ʥʠʩʢʘʪʘ ʯʝʩʪʦʪʘ ʥʘ ʘʫʨʘʪʘ ʩʲʩ ʩʣʫʭʦʚʠ 

ʭʘʣʶʮʠʥʘʮʠʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʬʘʤʠʣʠʠ ʩ ʪʘʢʠʚʘ ʤʫʪʘʮʠʠ. 

ɺ ʤʠʥʘʣʦʪʦ ʩʘ ʩʲʙʠʨʘʥʠ ʠ ʩʧʦʨʘʜʠʯʥʠ, ʥʝʬʘʤʠʣʥʠ ʠ ʠʜʠʦʧʘʪʠʯʥʠ ʩʣʫʯʘʠ ʩ 

ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ ʩʲʩ ʩʣʫʭʦʚʠ ʭʘʣʶʮʠʥʘʮʠʠ, ʟʘ ʜʘ ʩʝ ʜʦʢʘʞʝ ʚʲʟʤʦʞʥʘʪʘ 

ʨʦʣʷ ʥʘ LGI1 ʛʝʥʘ ʧʨʠ ʪʝʟʠ ʧʦ-ʯʝʩʪʠ ʬʦʨʤʠ ʥʘ ʣʘʪʝʨʘʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ 

ʝʧʠʣʝʧʩʠʷ [Bisulli ʠ ʩʲʪʨ. 2004). ʂʣʠʥʠʯʥʘʪʘ ʢʘʨʪʠʥʘ ʥʝ ʩʝ ʨʘʟʣʠʯʘʚʘ ʦʪ 

ʬʘʤʠʣʥʠʪʝ ʩʣʫʯʘʠ ʠ ʪʦʚʘ ʧʦʜʢʨʝʧʷ ʩʲʱʝʩʪʚʫʚʘʥʝʪʦ ʥʘ ʦʪʜʝʣʥʘ ʝʜʠʥʠʮʘ ï 

ʠʜʠʦʧʘʪʠʯʥʘ ʧʘʨʮʠʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʩʲʩ ʩʣʫʭʦʚʠ ʭʘʣʶʮʠʥʘʮʠʠ (ʩʭʦʜʝʥ ʩ ɸɼʃʊɽ 

ʬʝʥʦʪʠʧ, ʥʦ ʙʝʟ ʬʘʤʠʣʥʘ ʘʥʘʤʥʝʟʘ) (Michelucci ʠ ʩʲʘʚʪ. 2009]. De novo ʤʫʪʘʮʠʠ ʚ 

LGI1 ʛʝʥʘ ʩʝ ʦʪʢʨʠʚʘʪ ʚ ʦʢʦʣʦ 2% ʦʪ ʪʝʟʠ ʩʧʦʨʘʜʠʯʥʠ ʩʣʫʯʘʠ [Bisulli ʠ ʩʲʘʚʪ. 

2004]. 

LGI1 ʛʝʥʲʪ ʩʝ ʝʢʩʧʨʝʩʠʨʘ ʦʩʥʦʚʥʦ ʚ ʤʦʟʲʢʘ ʠ ʥʝ ʧʦʢʘʟʚʘ ʭʦʤʦʣʦʞʥʦʩʪ ʩ 

ʠʟʚʝʩʪʥʠʪʝ ʡʦʥʥʠ ʢʘʥʘʣʠ. ʂʣʦʥʠʨʘʥ ʝ ʦʪ ʛʣʠʦʙʣʘʩʪʦʤʥʘ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ ʠ 

ʚʝʨʦʷʪʥʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʪʫʤʦʨ-ʩʫʧʨʝʩʦʨʝʥ ʛʝʥ [Chernova ʠ ʩʲʘʚʪ. 1998]. ɼʦ 

ʤʦʤʝʥʪʘ ʩʘ ʩʲʦʙʱʝʥʠ ʦʢʦʣʦ 31 ʨʘʟʣʠʯʥʠ ʤʫʪʘʮʠʠ ʚ ʪʦʟʠ ʛʝʥ, ʧʦʚʝʯʝʪʦ ʦʪ ʢʦʠʪʦ ʩʘ 

Ăʯʘʩʪʥʠò ʪ.ʝ ʩʧʝʮʠʬʠʯʥʠ ʟʘ ʦʪʜʝʣʥʠʪʝ ʬʘʤʠʣʠʠ [Salzmann&Malafosse, 2012]. 

ɺʩʠʯʢʠ ʤʫʪʘʮʠʠ ʩʘ ʪʦʯʢʦʚʠ (ʧʦʛʨʝʰʥʦʩʤʠʩʣʝʥʠ ʠʣʠ splice-site), ʘ ʩʘʤʦ ʝʜʥʘ ʝ 

ʤʠʢʨʦʜʝʣʝʮʠʷ [Fanciulli ʠ ʩʲʘʚʪ. 2012]. ʏʘʩʪ ʦʪ ʪʝʟʠ ʤʫʪʘʮʠʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ 

ʌʠʛʫʨʘ 2 [Nobile ʠ ʩʲʘʚʪ. 2009].  

 

ʌʠʛʫʨʘ 2. ʉʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ LGI1 ʛʝʥʘ ʩ ʜʦʤʝʥʠʪʝ ʥʘ ʧʨʦʪʝʠʥʘ, ʢʦʡʪʦ 

ʢʦʜʠʨʘ ʠ 25 ʦʪ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠʪʝ ʤʫʪʘʮʠʠ [Nobile ʠ ʩʲʘʚʪ. 2009].   

 

ʈʘʟʣʠʯʥʠʪʝ ʛʝʦʤʝʪʨʠʯʥʠ ʬʠʛʫʨʠ ʦʟʥʘʯʘʚʘʪ ʨʘʟʣʠʯʥʠʪʝ ʜʦʤʝʥʠ, ʦʟʥʘʯʝʥʠ ʩʲʩ ʩʲʢʨʘʱʝʥʠʷ. SP-

ʩʠʛʥʘʣʝʥ ʧʝʧʪʠʜ; LRR- leucine-rich repeat region; N-flank-cysteine-rich region N-ʢʨʘʡ ʥʘ LRR; C-

flank, cysteine-rich region C-ʢʨʘʡ ʥʘ LRR; EPTP, C-terminal repeats, ʦʨʛʘʥʠʟʠʨʘʥ ʚ beta propeller 

ʜʦʤʝʥ. ɽʢʟʦʥʠʪʝ ʩʘ ʧʦʢʘʟʘʥʠ ʩʲʩ ʩʪʨʝʣʢʠ ʠ ʩʘ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʥʘ ʝʜʥʘ ʣʠʥʠʷ ʩ ʢʦʨʝʩʧʦʥʜʠʨʘʱʠʪʝ 
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ʧʨʦʪʝʠʥʦʚʠ ʜʦʤʝʥʠ. ʇʦʛʨʝʰʥʦʩʤʠʩʣʝʥʠʪʝ ʤʫʪʘʮʠʠ ʩʘ ʧʦʩʦʯʝʥʠ ʥʘʜ ʩʲʦʪʚʝʪʥʠʪʝ ʜʦʤʝʥʠ. 

ɺʝʨʪʠʢʘʣʥʠʪʝ ʯʝʨʪʠ ʦʟʥʘʯʘʚʘʪ ʢʨʘʷ ʥʘ truncating ʤʫʪʘʮʠʠʪʝ ʚ ʛʝʥʘ ʠ ʧʨʦʪʝʠʥʘ, ʘ ʧʫʥʢʪʠʨʘ ï 

ʰʠʨʦʯʠʥʘʪʘ ʥʘ ʜʝʣʝʮʠʷʪʘ. 

 

 LGI1 ʛʝʥʲʪ ʢʦʜʠʨʘ ʧʨʦʪʝʠʥ, ʥʘʨʝʯʝʥ Lgi1, ʠʟʛʨʘʜʝʥ ʦʪ ʜʚʘ ʜʦʤʝʥʘ- leucine-

rich repeat (LRR) ʠ ʝpitempin (EPTP) (ɓ-propeller), ʢʦʠʪʦ ʤʝʜʠʠʨʘʪ ʧʨʦʪʝʠʥ-

ʧʨʦʪʝʠʥ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ [Kobe&Kajava 2001; Staub ʠ ʩʲʘʚʪ. 2002]. Lgi1 ʧʨʦʪʝʠʥʲʪ 

ʩʝ ʩʝʢʨʝʪʠʨʘ [Senechal ʠ ʩʲʘʚʪ. 2005; Sirerol-Piquer ʠ ʩʲʘʚʪ. 2006] ʠ ʧʦʯʪʠ ʚʩʠʯʢʠ 

LGI1 ʤʫʪʘʮʠʠ ʧʦʜʪʠʩʢʘʪ ʥʝʛʦʚʘʪʘ ʩʝʢʨʝʮʠʷʪʘ, ʪ.ʝ ʚʦʜʷʪ ʜʦ ʟʘʛʫʙʘ ʥʘ ʝʬʝʢʪ 

[Chabrol ʠ ʩʲʘʚʪ. 2007; Nobile ʠ ʩʲʘʚʪ. 2009; Di Bonaventura ʠ ʩʲʘʚʪ. 2011]. 

ɽʜʠʥʩʪʚʝʥʦʪʦ ʠʟʢʣʶʯʝʥʠʝ ʦʪ ʪʦʚʘ ʧʨʘʚʠʣʦ ʝ ʩʲʦʙʱʝʥʦ ʦʪ Striano ʠ ʩʲʘʚʪ. (2011), 

ʢʘʪʦ ʘʚʪʦʨʠʪʝ ʠʜʝʥʪʠʬʠʮʠʨʘʪ ʬʘʤʠʣʥʘ ʤʫʪʘʮʠʷ R407C, ʢʦʷʪʦ ʥʝ ʦʢʘʟʚʘ ʚʣʠʷʥʠʝ 

ʚʲʨʭʫ ʩʝʢʨʝʮʠʷʪʘ ʥʘ ʧʨʦʪʝʠʥʘ. ʌʝʥʦʪʠʧʲʪ ʥʘ ʦʧʠʩʘʥʦʪʦ ʦʪ ʪʷʭ ʩʝʤʝʡʩʪʚʦ ʝ 

ʥʝʦʙʠʯʘʝʥ, ʢʘʪʦ ʥʠʪʦ ʝʜʠʥ ʦʪ ʪʨʠʤʘʪʘ ʟʘʩʝʛʥʘʪʠ ʯʣʝʥʦʚʝ ʥʷʤʘ ʩʣʫʭʦʚʘ ʠʣʠ ʜʨʫʛʘ 

ʩʝʪʠʚʥʘ ʘʫʨʘ, ʘ ʜʚʘʤʘ ʦʪ ʪʷʭ ʩʘ ʩʘʤʦ ʩ ʧʩʠʭʠʯʥʠ ʩʠʤʧʪʦʤʠ (déjà vu ʠ ʩʪʨʘʭ), ʢʦʝʪʦ 

ʧʦ-ʩʢʦʨʦ ʧʨʝʜʧʦʣʘʛʘ ʤʝʟʠʘʣʝʥ ʪʝʤʧʦʨʘʣʝʥ ʧʨʦʠʟʭʦʜ ʥʘ ʧʨʠʩʪʲʧʠʪʝ [Striano ʠ 

ʩʲʘʚʪ. 2008; Crompton  ʠ ʩʲʘʚʪ. 2010]. ɺʲʟʤʦʞʥʦ ʝ ʪʦʟʠ ʘʪʠʧʠʯʝʥ ʬʝʥʦʪʠʧ ʧʦ 

ʥʷʢʘʢʲʚ ʥʘʯʠʥ ʜʘ ʩʝ ʘʩʦʮʠʠʨʘ ʩ ʣʠʧʩʘʪʘ ʥʘ ʝʬʝʢʪ ʥʘ R407C ʤʫʪʘʮʠʷʪʘ ʚʲʨʭʫ 

ʧʨʦʪʝʠʥʦʚʘʪʘ ʩʝʢʨʝʮʠʷ [Michelucci ʠ ʩʲʘʚʪ. 2012].  

ʌʫʥʢʮʠʷʪʘ ʥʘ LGI1 ʛʝʥʘ ʠ ʤʝʭʘʥʠʟʤʘ ʧʦ ʢʦʡʪʦ ʤʫʪʘʮʠʠʪʝ ʚ ʥʝʛʦ 

ʧʨʝʜʠʟʚʠʢʚʘʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʝʧʠʣʝʧʩʠʷ ʥʝ ʩʘ ʠʟʚʝʩʪʥʠ. Lgi1 ʧʨʦʪʝʠʥʲʪ ʠʤʘ 

ʩʚʦʡʩʪʚʦʪʦ ʜʘ ʩʚʲʨʟʚʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʥʷʢʦʣʢʦ ʧʨʦʪʝʠʥʘ ʧʦ ʝʜʥʦ ʠ ʩʲʱʦ ʚʨʝʤʝ 

[Leonardi ʠ ʩʲʘʚʪ. 2011]. ʀʟʩʣʝʜʚʘʥʠʷ ʧʨʠ ʞʠʚʦʪʠʥʩʢʠ ʤʦʜʝʣʠ ʧʦʢʘʟʚʘʪ, ʯʝ Lgi1 

ʧʨʦʪʝʠʥʲʪ ʚʟʘʠʤʦʜʝʡʩʪʚʘ ʩ ʤʝʤʙʨʘʥʥʠʪʝ ʨʝʮʝʧʪʦʨʠ ADAM22, ADAM23 ʠ Kv1 

ʢʘʣʠʝʚʠʪʝ ʢʘʥʘʣʠ [Fukata ʠ ʩʲʘʚʪ. 2006; Schulte ʠ ʩʲʘʚʪ. 2006; Owuor ʠ ʩʲʘʚʪ. 

2009] ʠ ʫʯʘʩʪʚʘ ʚ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʢʘʣʠʝʚʠʪʝ ʠ/ʠʣʠ ɸʄʈɸ ʩʠʥʘʧʪʠʯʥʠʪʝ ʧʦʪʦʮʠ ʠ 

ʤʦʞʝ ʙʠ ʬʫʥʢʮʠʦʥʠʨʘ ʢʘʪʦ ʤʦʣʝʢʫʣʝʥ ʤʦʩʪ ʤʝʞʜʫ ADAM22 ʠ ADAM23, ʧʨʝʟ 

ʩʠʥʘʧʪʠʯʥʘʪʘ ʮʝʧʢʘ [Fukata ʠ ʩʲʘʚʪ. 2010]. Zhou ʠ ʩʲʘʚʪ. (2009) ʧʨʘʚʷʪ ʧʨʦʫʯʚʘʥʝ 

ʥʘ ʪʨʘʥʩʛʝʥʥʠ ʤʠʰʢʠ ʩʲʩ ʩʚʨʲʭʝʢʩʧʨʝʩʠʷ ʥʘ ʜʠʚ ʪʠʧ ʤʫʪʘʥʪʝʥ Lgi1 ʧʨʦʪʝʠʥ ʠ 

ʜʦʢʘʟʚʘʪ, ʯʝ Lgi1 ʧʨʦʪʝʠʥʲʪ ʨʝʛʫʣʠʨʘ ʧʦʩʪʥʘʪʘʣʥʘʪʘ ʤʘʪʫʨʘʮʠʷ ʥʘ ʩʠʥʘʧʪʠʯʥʠʪʝ 

ʬʫʥʢʮʠʠ ʠ ʤʝʜʠʠʨʘ Ăʧʦʜʨʷʟʚʘʥʝʪʦò ʥʘ ʜʝʥʜʨʠʪʠʪʝ. ʊʘʢʘ, LGI1 ʤʫʪʘʮʠʠʪʝ 

ʦʙʫʩʣʘʚʷʪ ʧʝʨʩʠʩʪʠʨʘʥʝʪʦ ʥʘ ʥʝʟʨʝʣʠ, Ăʥʝʧʦʜʨʷʟʘʥʠò ʜʝʥʜʨʠʪʥʠ ʨʘʟʢʣʦʥʝʥʠʷ, 

ʢʦʠʪʦ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʦʙʫʩʣʘʚʷʪ ʧʦʷʚʘʪʘ ʥʘ ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ. ɺ ʜʨʫʛʦ ʩʚʦʝ 

ʠʟʩʣʝʜʚʘʥʝ, ʩʲʱʠʪʝ ʘʚʪʦʨʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʧʦʩʪʥʘʪʘʣʥʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʝʪʠʚʥʠʪʝ 
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(ʟʨʠʪʝʣʥʠ) ʘʢʩʦʥʠ ʝ ʜʝʬʝʢʪʥʘ ʧʨʠ ʤʠʰʢʠ ʩ LGI1 ʤʫʪʘʮʠʷ [Zhou ʠ ʩʲʘʚʪ. 2012]. ʊʝ 

ʠʟʢʘʟʚʘʪ ʭʠʧʦʪʝʟʘʪʘ, ʯʝ ʝ ʚʲʟʤʦʞʥʦ ʧʦʜʦʙʥʦ ʥʘʨʫʰʝʥʠʝ ʚ ʧʦʩʪʥʘʪʘʣʥʘʪʘ 

ʤʘʪʫʨʘʮʠʷ ʥʘ ʩʣʫʭʦʚʠ ʩʝʪʠʚʥʠ ʘʢʩʦʥʠ ʜʘ ʩʲʱʝʩʪʚʫʚʘ ʠ ʧʨʠ ɸɼʃʊɽ ʧʘʮʠʝʥʪʠ ʩ 

ʤʫʪʘʮʠʠ ʚ LGI1 ʛʝʥʘ, ʢʘʪʦ ʧʦ ʪʘʢʲʚ ʥʘʯʠʥ ʦʙʷʩʥʷʚʘʪ ʥʘʙʣʶʜʝʥʠʝʪʦ, ʯʝ ʧʨʠʩʪʲʧʠʪʝ 

ʩʝ ʧʨʦʚʦʢʠʨʘʪ ʦʪ ʩʣʫʭʦʚʠ ʩʪʠʤʫʣʠ ʚ ʦʢʦʣʦ 25% ʦʪ ʩʣʫʯʘʠʪʝ ʩ AɼʃTE [Michelucci 

ʠ ʩʲʘʚʪ. 2003; Michelucci ʠ ʩʲʘʚʪ. 2004]. ʅʘʡ-ʦʙʱʦ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʝʜʩʪʘʚʝʥʠʪʝ 

ʧʦ-ʛʦʨʝ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦʢʘʟʚʘʪ, ʯʝ ʝ ʚʲʟʤʦʞʥʦ ʣʦʢʘʣʠʟʠʨʘʥ ʜʝʬʝʢʪ ʚ ʧʦʩʪʥʘʪʘʣʥʦʪʦ 

ʨʘʟʚʠʪʠʝ ʜʘ ʦʙʫʩʣʘʚʷ ʨʘʟʚʠʪʠʝʪʦ ʥʘ AɼʃTE [Michelucci ʠ ʩʲʘʚʪ. 2012].   

 

1.1.2.1.3 ʂʣʠʥʠʯʥʘ ʢʘʨʪʠʥʘ 

  

ɺʲʟʨʘʩʪʪʘ ʥʘ ʥʘʯʘʣʦ ʦʙʠʢʥʦʚʝʥʦ ʝ ʤʝʞʜʫ 1 ʠ 60 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ (ʩʨʝʜʥʦ 

18 ʛʦʜʠʥʠ). ɼʚʘʪʘ ʧʦʣʘ ʩʝ ʟʘʩʷʛʘʪ ʩ ʝʜʥʘʢʚʘ ʯʝʩʪʦʪʘ [Michelucci ʠ ʩʲʘʚʪ. 2009].  

ɽʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʩʘ ʧʘʨʮʠʘʣʥʠ (ʦʙʠʢʥʦʚʝʥʦ ʧʨʦʩʪʠ) ʠ ʚʪʦʨʠʯʥʦ-

ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʪʦʥʠʯʥʦ-ʢʣʦʥʠʯʥʠ. ʅʘʡ-ʭʘʨʘʢʪʝʨʥʘ ʧʨʦʷʚʘ ʥʘ ʩʠʥʜʨʦʤʘ ʝ ʘʫʨʘʪʘ 

ʩʲʩ ʩʣʫʭʦʚʠ ʭʘʣʶʮʠʥʘʮʠʠ. ʆʧʠʩʘʥʠ ʩʘ ʠ ʜʨʫʛʠ ʧʦ-ʨʝʜʢʠ ʩʠʤʧʪʦʤʠ, ʢʦʠʪʦ ʩʝ 

ʧʨʦʷʚʷʚʘʪ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠʣʠ ʩʣʝʜ ʩʣʫʭʦʚʠʪʝ ʭʘʣʶʮʠʥʘʮʠʠ (ʊʘʙʣʠʮʘ 5). 

 

ʊʘʙʣʠʮʘ 5. ɸʫʨʘ ʧʨʠ AɼʃTE [Panayiotopoulos C.P. 2010. Atlas of Epilepsies]. 

ʉʠʤʧʪʦʤʠ ʏʝʩʪʦʪʘ % ʆʧʠʩʘʥʠʝ 

ʉʣʫʭʦʚʠ  64 ɽʣʝʤʝʥʪʘʨʥʠ ʠ ʥʝʷʩʥʠ ʟʚʫʮʠ (ʙʨʲʤʯʝʥʝ, ʟʚʲʥʝʥʝ, 

ʩʚʠʨʢʘʥʝ, ʙʫʯʝʥʝ ʠ ʜʨʫʛʠ) (84%); ʩʣʦʞʥʠ ʟʚʫʮʠ (ʛʣʘʩʦʚʝ, 

ʦʧʨʝʜʝʣʝʥʠ ʧʝʩʥʠ ʠʣʠ ʤʫʟʠʢʘ) (10%); ʚʥʝʟʘʧʥʘ ʟʘʛʫʙʘ ʥʘ 

ʩʣʫʭʘ ʠʣʠ ʦʪʩʣʘʙʝʥʦ/ʠʟʢʨʠʚʝʥʦ ʚʲʟʧʨʠʝʤʘʥʝ ʥʘ ʟʚʫʮʠʪʝ ʠ 

ʛʣʘʩʦʚʝʪʝ (60%). 

ɸʬʘʟʠʷ 17 ɿʘʛʫʙʘ ʥʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʨʘʟʙʠʨʘʥʝ ʥʘ ʨʝʯʪʘ ʠ 

ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʛʦʚʦʨʝʥʝ 

ɿʨʠʪʝʣʥʠ  17 ʅʝʷʩʥʠ ʦʙʨʘʟʠ (ʩʚʝʪʣʠʥʠ, ʩʚʝʪʢʘʚʠʮʠ, ʮʚʝʪʦʚʝ, ʧʨʦʩʪʠ 

ʬʠʛʫʨʠ) 

ʇʩʠʭʠʯʥʠ 16 Deja vu; ʜʝʧʝʨʩʦʥʘʣʠʟʘʮʠʷ, ʩʪʨʘʭ, ʫʜʦʚʦʣʩʪʚʠʝ, dreamy 

state 

ɸʚʪʦʥʦʤʥʠ 12 ɻʘʜʝʥʝ, ʟʘʯʝʨʚʷʚʘʥʝ, ʧʘʣʧʠʪʘʮʠʷ, ʝʧʠʛʘʩʪʨʘʣʥʠ ʩʠʤʧʪʦʤʠ 

ɺʝʩʪʠʙʫʣʘʨʥʠ 9 ɿʘʤʘʡʚʘʥʝ, ʩʚʝʪʦʚʲʨʪʝʞ 

ɼʨʫʛʠ 13 ʆʙʦʥ̫ʪʝʣʥʠ, ʧʨʦʩʪʠ ʤʦʪʦʨʥʠ ʧʨʠʩʪʲʧʠ, ʚʪʨʝʥʯʚʘʥʝ 
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ɸʫʨʘʪʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʝʜʠʥʩʪʚʝʥ ʩʠʤʧʪʦʤ ʥʘ ʝʧʠʣʝʧʪʠʯʥʠʷ ʧʨʠʩʪʲʧ, ʠʣʠ ʜʘ 

ʩʝ ʧʦʩʣʝʜʚʘ ʦʪ ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʩʲʟʥʘʥʠʝʪʦ ʠ ʚʪʦʨʠʯʥʘ ʛʝʥʝʨʘʣʠʟʘʮʠʷ. ʏʝʩʪʦʪʘʪʘ ʥʘ 

ʧʨʦʩʪʠʪʝ, ʠʣʠ ʢʦʤʧʣʝʢʩʥʠʪʝ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ ʚʘʨʠʨʘ ʦʪ ʜʚʘ ʥʘ ʛʦʜʠʥʘ ʜʦ 

ʥʷʢʦʣʢʦ ʤʝʩʝʯʥʦ. ʊʦʥʠʯʥʦ-ʢʣʦʥʠʯʥʠ ʧʨʠʩʪʲʧʠ ʩʝ ʩʲʦʙʱʘʚʘʪ ʚ ʦʢʦʣʦ 90% ʦʪ 

ʩʣʫʯʘʠʪʝ ʚ ʙʫʜʥʦʩʪ ʠʣʠ ʩʲʥ, ʦʙʠʢʥʦʚʝʥʦ ʢʘʪʦ ʚʪʦʨʠʯʥʘ ʛʝʥʝʨʘʣʠʟʘʮʠʷ ʥʘ 

ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ, ʚʲʧʨʝʢʠ ʯʝ ʧʨʠ ʯʘʩʪ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʣʠʧʩʚʘ ʘʫʨʘ 

[ʈanayiotopoulos 2010]. ʇʨʠ ʦʢʦʣʦ 25% ʦʪ ʧʘʮʠʝʥʪʠʪʝ, ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʩʝ 

ʧʨʦʚʦʢʠʨʘʪ ʦʪ ʩʧʝʮʠʬʠʯʥʠ ʩʪʠʤʫʣʠ. ʊʘʢʠʚʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʚʥʝʟʘʧʝʥ ʰʫʤ 

(ʟʚʲʥʝʥʝ ʥʘ ʪʝʣʝʬʦʥ, ʰʫʤʥʘ ʦʙʩʪʘʥʦʚʢʘ, ʟʘʪʨʲʰʚʘʥʝ ʥʘ ʚʨʘʪʘ), ʩʣʫʰʘʥʝ ʥʘ ʨʘʜʠʦ, 

ʦʪʛʦʚʘʨʷʥʝ ʥʘ ʪʝʣʝʬʦʥʥʦ ʦʙʘʞʜʘʥʝ [Michelucci ʠ ʩʲʘʚʪ. 2003, 2004]. ʌʝʙʨʠʣʥʠʪʝ 

ʛʲʨʯʦʚʝ ʥʝ ʩʘ ʯʝʩʪʠ ʧʨʠ ʪʦʟʠ ʩʠʥʜʨʦʤ. ʅʝʚʨʦʣʦʛʠʯʥʠʷʪ ʩʪʘʪʫʩ ʦʙʠʢʥʦʚʝʥʦ ʝ 

ʥʦʨʤʘʣʝʥ.  

 

1.1.2.1.4 ɼʠʘʛʥʦʩʪʠʢʘ 

 

ʀʥʪʝʨʠʢʪʘʣʥʘʪʘ ɽɽɻ ʯʝʩʪʦ ʝ ʥʦʨʤʘʣʥʘ ʠʣʠ ʩ ʝʧʠʣʝʧʪʠʬʦʨʤʝʥʠ ʨʘʟʨʷʜʠ ʚ 

ʪʝʤʧʦʨʘʣʥʠʪʝ ʦʪʚʝʞʜʘʥʠʷ (ʙʘʚʥʠ/ʦʩʪʨʠ ʚʲʣʥʠ) ʧʨʠ ʦʢʦʣʦ 47% ʦʪ ʧʘʮʠʝʥʪʠʪʝ 

[Michelucci ʠ ʩʲʘʚʪ. 2009]. ɺ ʥʷʢʦʠ ʬʘʤʠʣʠʠ ʷʩʥʦ ʝ ʦʧʠʩʘʥʦ ʧʨʝʦʙʣʘʜʘʚʘʥʝ ʥʘ 

ɽɽɻ ʘʙʥʦʨʤʥʦʩʪʠʪʝ ʚ ʣʝʚʠʷ ʪʝʤʧʦʨʘʣʝʥ ʜʷʣ, ʢʘʢʪʦ ʠ ʘʩʠʤʝʪʨʠʷ ʚ ʩʣʫʭʦʚʠʪʝ 

ʝʚʦʢʠʨʘʥʠ ʧʦʪʝʥʮʠʘʣʠ [Brodtkorb ʠ ʩʲʘʚʪ. 2005]. 

ʉʪʘʥʜʘʨʪʥʠʪʝ ʥʝʚʨʦʠʟʦʙʨʘʟʷʚʘʱʠ ʂɸʊ ʠ ʄʈʊ ʠʟʩʣʝʜʚʘʥʠ ̫ ʥʘ ʛʣʘʚʝʥ 

ʤʦʟʲʢ ʩʘ ʥʦʨʤʘʣʥʠ ʧʨʠ ʧʦʚʝʯʝʪʦ ʧʘʮʠʝʥʪʠ. Kobayashi ʠ ʩʲʘʚʪ. (2003) ʦʧʠʩʚʘʪ 

ʙʨʘʟʠʣʩʢʘ ʬʘʤʠʣʠʷ ʩ AɼʃTE ʠ ʤʫʪʘʮʠʷ ʚ LGI1 ʛʝʥʘ, ʚ ʢʦʷʪʦ ʧʨʠ ʧʦʚʝʯʝʪʦ 

ʟʘʩʝʛʥʘʪʠ ʠʥʜʠʚʠʜʠ ʩʝ ʦʪʢʨʠʚʘʪ ʤʘʣʬʦʨʤʘʮʠʠ ʚ ʪʝʤʧʦʨʘʣʥʠʷ ʤʦʟʲʯʝʥ ʜʷʣ, ʥʦ 

ʪʝʟʠ ʥʝʚʨʦʨʘʜʠʦʣʦʛʠʯʥʠ ʧʨʦʤʝʥʠ ʥʝ ʩʝʛʨʝʛʠʨʘʪ ʠʟʮʷʣʦ ʩ ʛʝʥʦʪʠʧʘ. Tessa ʠ ʩʲʘʚʪ. 

(2007) ʠʟʧʦʣʟʚʘʪ ʥʝʢʦʥʚʝʥʮʠʦʥʘʣʥʦ ʄʈʊ ʠʟʩʣʝʜʚʘʥʝ (voxel-based ʘʥʘʣʠʟ ʥʘ 

ʜʠʬʫʟʠʦʥʥʘ Mʈʊ) ʧʨʠ ʦʩʝʤ ʧʘʮʠʝʥʪʘ ʩ AɼʃTE ʠ ʦʧʠʩʚʘʪ ʬʨʘʢʮʠʦʥʠʨʘʥʘ 

ʘʥʠʟʦʪʨʦʧʠʷ ʚ ʣʝʚʠʷ ʣʘʪʝʨʘʣʝʥ ʪʝʤʧʦʨʘʣʝʥ ʢʦʨʪʝʢʩ, ʢʦʝʪʦ ʧʨʝʜʧʦʣʘʛʘ 

ʤʘʣʬʦʨʤʘʪʠʚʝʥ ʧʨʦʠʟʭʦʜ ʥʘ ʘʥʦʤʘʣʠʷʪʘ.  

ʊʲʡ ʢʘʪʦ ʧʨʠ ʧʦʩʪʘʚʷʥʝʪʦ ʥʘ ʜʠʘʛʥʦʟʘʪʘ ʦʩʥʦʚʥʦ ʩʝ ʨʘʟʯʠʪʘ ʥʘ ʥʘʣʠʯʠʝʪʦ 

ʥʘ ʩʣʫʭʦʚʘ ʘʫʨʘ, ʪʦ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʬʘʤʠʣʠʷʪʘ ʟʘ LGI1 ʤʫʪʘʮʠʠ, ʙʠ ʤʦʛʣʦ ʜʘ 
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ʧʦʜʧʦʤʦʛʥʝ ʜʠʘʛʥʦʩʪʠʯʥʠʷ ʧʨʦʮʝʩ. ʋʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʤʫʪʘʮʠʷʪʘ ʦʙʘʯʝ, ʥʝ ʦʢʘʟʚʘ 

ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʪʝʨʘʧʠʷʪʘ ʠ ʧʨʦʩʣʝʜʷʚʘʥʝʪʦ ʥʘ ʧʘʮʠʝʥʪʘ. 

 

1.1.2.1.5 ɼʠʬʝʨʝʥʮʠʘʣʥʘ ʜʠʘʛʥʦʟʘ 

 

ɼʠʬʝʨʝʥʮʠʘʣʥʘ ʜʠʘʛʥʦʟʘ ʩʝ ʧʨʘʚʠ ʩʲʩ ʩʠʤʧʪʦʤʘʪʠʯʥʘ ʣʘʪʝʨʘʣʥʘ 

ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ, ʢʘʢʪʦ ʠ ʩ ʜʨʫʛʠʪʝ ʬʘʤʠʣʥʠ ʬʦʢʘʣʥʠ ʝʧʠʣʝʧʩʠʠ. 

 

1.1.2.1.6 ʃʝʯʝʥʠʝ ʠ ʧʨʦʛʥʦʟʘ 

 

ʇʨʠʩʪʲʧʠʪʝ ʧʨʠ AɼʃTE ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʢʦʥʪʨʦʣʠʨʘʪ ʜʦʙʨʝ ʦʪ ʩʪʘʥʜʘʨʪʥʠʪʝ 

ʘʥʪʠʝʧʠʣʝʧʪʠʯʥʠ ʤʝʜʠʢʘʤʝʥʪʠ (ʢʘʪʦ ʤʦʥʦʪʝʨʘʧʠʷ), ʥʦ ʯʝʩʪʦ ʠʤʘʪ ʩʢʣʦʥʥʦʩʪ ʜʘ 

ʨʝʮʠʜʠʚʠʨʘʪ ʩʣʝʜ ʩʧʠʨʘʥʝ ʥʘ ʪʝʨʘʧʠʷʪʘ.  

 ʇʨʦʛʥʦʟʘʪʘ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʝ ʜʦʙʨʘ, ʢʘʪʦ ʧʨʠʩʪʲʧʠʪʝ ʩʘ ʨʝʜʢʠ ʠ ʜʦʙʨʝ 

ʩʝ ʧʦʚʣʠʷʚʘʪ ʦʪ ʘʥʪʠʝʧʠʣʝʧʪʠʯʥʘʪʘ ʪʝʨʘʧʠʷ. ʈʷʜʢʦ ʩʝ ʩʲʦʙʱʘʚʘʪ ʩʣʫʯʘʠ ʩ ʧʦ-

ʪʝʞʢʦ ʧʨʦʪʠʯʘʥʝ ʥʘ ʩʠʥʜʨʦʤʘ. ʊʘʢʘ ʥʘʧʨʠʤʝʨ, Di Bonaventura ʠ ʩʲʘʚʪ. (2009) 

ʦʧʠʩʚʘʪ ʬʘʤʠʣʠʷ ʩ AɼʃTE, ʚ ʢʦʷʪʦ ʧʨʦʙʘʥʜʘ ʝ ʩ ʯʝʩʪʠ ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ, 

ʧʦʷʚʷʚʘʱʠ ʩʝ ʥʘ ʩʝʨʠʠ ʠ ʩ ʨʝʮʠʜʠʚʠʨʘʱʠ ʝʧʠʟʦʜʠ ʥʘ ʝʧʠʣʝʧʪʠʯʝʥ ʩʪʘʪʫʩ ʩ 

ʜʠʩʬʘʟʠʷ. ɽʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʧʨʠ ʧʨʦʙʘʥʜʘ ʠ ʥʝʛʦʚʘʪʘ ʤʘʡʢʘ ʩʘ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦ ʨʝʟʠʩʪʝʥʪʥʠ. Koizumi ʠ ʩʲʘʚʪ. (2011) ʦʧʠʩʚʘʪ ʷʧʦʥʩʢʘ ʬʘʤʠʣʠʷ ʩ 

AɼʃTE ʩ ʧʝʪ ʟʘʩʝʛʥʘʪʠ ʯʣʝʥʦʚʝ ʠ ʨʝʟʠʩʪʝʥʪʥʠ ʥʘ ʤʝʜʠʢʘʤʝʥʪʦʟʥʘ ʪʝʨʘʧʠʷ 

ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ, ʢʘʪʦ ʯʝʪʠʨʠʤʘ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩʘ ʫʩʧʝʰʥʦ ʧʦʜʣʦʞʝʥʠ ʥʘ 

ʦʧʝʨʘʪʠʚʥʦ ʣʝʯʝʥʠʝ ʟʘ ʪʝʟʠ ʧʨʠʩʪʲʧʠ. ʊʝʟʠ ʩʣʫʯʘʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʢʣʠʥʠʯʥʠʷ 

ʩʧʝʢʪʲʨ ʥʘ AɼʃTE ʚʩʝ ʦʱʝ ʥʝ ʝ ʥʘʧʲʣʥʦ ʠʟʷʩʥʝʥ ʠ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʲʱʝʩʪʚʫʚʘ 

ʬʝʥʦʪʠʧʥʘ ʭʝʪʝʨʦʛʝʥʥʦʩʪ.  
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1.1.2.2. ʌʘʤʠʣʥʘ ʤʝʟʠʘʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠ ̫(ʌʄʊE ). 

 

1.1.2.2.1 ʀʩʪʦʨʠʷ ʠ ʢʣʘʩʠʬʠʢʘʮʠʷ 

 

ʆʧʠʩʘʥʘ ʝ ʟʘ ʧʲʨʚʠ ʧʲʪ ʦʪ Bercovic ʠ ʩʲʘʚʪ. ʧʨʝʟ 1994 ʛʦʜʠʥʘ [Bercovic ʠ 

ʩʘ̡ʚʪ. 1994ʙ] ʢʘʪʦ ʙʝʥʠʛʥʝʥ ʝʧʠʣʝʧʪʠʯʝʥ ʩʠʥʜʨʦʤ. ɺ ʧʦʩʣʝʜʩʪʚʠʝ ʩʝ ʦʪʢʨʠʚʘʪ 

ʬʘʤʠʣʠʠ ʩ ʥʝ ʪʦʣʢʦʚʘ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʦ ʧʨʦʪʠʯʘʥʝ ʥʘ ʝʧʠʣʝʧʩʠʷʪʘ ʠ 

ʧʨʝʜʰʝʩʪʚʘʱʠ ʫʩʣʦʞʥʝʥʠ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ, ʢʘʢʪʦ ʠ ʠʟʨʘʟʝʥʘ ʭʠʧʦʢʘʤʧʘʣʥʘ 

ʩʢʣʝʨʦʟʘ. ʊʦʚʘ ʜʦʚʝʞʜʘ ʜʦ ʨʘʟʜʝʣʷʥʝʪʦ ʥʘ ʩʠʥʜʨʦʤʘ ʥʘ ʪʨʠ ʦʩʥʦʚʥʠ ʛʨʫʧʠ: 

ʙʝʥʠʛʥʝʥʘ ʬʘʤʠʣʥʘ ʤʝʟʠʘʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ; ʬʘʤʠʣʥʘ ʤʝʟʠʘʣʥʘ 

ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ ʘʩʦʮʠʠʨʘʥʘ ʩ ʭʠʧʦʢʘʤʧʘʣʥʘ ʩʢʣʝʨʦʟʘ (ʍʉ) ʠ 

ʬʘʤʠʣʥʘ ʤʝʟʠʘʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ ʘʩʦʮʠʠʨʘʥʘ ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ, 

ʙʝʟ ʄʈʊ ʜʘʥʥʠ ʟʘ ʭʠʧʦʢʘʤʧʘʣʥʘ ʩʢʣʝʨʦʟʘ. ʏʝʩʪʦʪʘʪʘ ʥʘ ʩʠʥʜʨʦʤʘ ʥʝ ʝ ʠʟʚʝʩʪʥʘ. 

ɾʝʥʠʪʝ ʩʝ ʟʘʩʷʛʘʪ ʧʦ-ʯʝʩʪʦ (ʦʢʦʣʦ 60%) ʦʪ ʤʲʞʝʪʝ.  

 

1.1.2.2.2 ɹʝʥʠʛʥʝʥʘ ʬʘʤʠʣʥʘ ʤʝʟʠʘʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ 

 

ʉʲʦʪʚʝʪʩʪʚʘ ʥʘ ʦʨʠʛʠʥʘʣʥʦʪʦ ʦʧʠʩʘʥʠʝ ʥʘ Bercovic ʠ ʩʲʘʚʪ. (1994ʙ, 1996), 

ʢʦʠʪʦ ʦʪʢʨʠʚʘʪ ʩʠʥʜʨʦʤʘ ʧʨʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʛʦʣʷʤ ʙʨʦʡ ʙʣʠʟʥʘʮʠ. ʇʦ-ʢʲʩʥʦ 

ʧʦʜʦʙʥʠ ʬʘʤʠʣʠʠ ʩʘ ʩʲʦʙʱʝʥʠ ʠ ʦʪ ʜʨʫʛʠ ʘʚʪʦʨʠ [Gambardella ʠ ʩʲʘʚʪ. 2000ʙ; 

Striano ʠ ʩʲʘʚʪ. 2008].  

ʂʣʠʥʠʯʥʘʪʘ ʢʘʨʪʠʥʘ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʥʘʯʘʣʦ ʤʝʞʜʫ ʚʪʦʨʦʪʦ ʠ ʯʝʪʚʲʨʪʦʪʦ 

ʜʝʩʝʪʠʣʝʪʠʝ ʦʪ ʞʠʚʦʪʘ (ʥʝ ʧʦ-ʨʘʥʦ ʦʪ 10 ʛʦʜ. ʚʲʟʨʘʩʪ, ʩʨʝʜʥʦ 25 ʛʦʜ ). ʃʠʧʩʚʘ 

ʘʥʘʤʥʝʟʘ ʟʘ ʧʨʝʜʰʝʩʪʚʘʱʠ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ, ʘ ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʩʘ 

ʧʨʦʩʪʠ ʧʘʨʮʠʘʣʥʠ, ʩ ʧʩʠʭʠʯʥʠ, ʠʣʠ ʘʚʪʦʥʦʤʥʠ ʩʠʤʧʪʦʤʠ ʠ ʩʝʤʠʦʣʦʛʠʷ, 

ʧʨʝʜʧʦʣʘʛʘʱʘ ʧʨʦʠʟʭʦʜ ʦʪ ʤʝʟʠʘʣʥʠʷ ʜʷʣ ʥʘ ʪʝʤʧʦʨʘʣʥʠʷ ʤʦʟʲʯʝʥ ʣʦʙ. ʅʘʡ-

ʯʝʩʪʠʪʝ ʩʠʤʧʪʦʤʠ ʥʘ ʝʧʠʣʝʧʪʠʯʥʘʪʘ ʘʫʨʘ ʩʘ ʬʝʥʦʤʝʥʠ ʥʘ déjà-vu ʠ jamais vu ʠ ʧʦ-

ʨʷʜʢʦ ʛʘʜʝʥʝ, ʪʘʭʠʢʘʨʜʠʷ, ʩʪʨʘʭ, ʯʫʚʩʪʚʦ ʟʘ ʟʘʙʘʚʝʥʦʩʪ ʥʘ ʜʚʠʞʝʥʠʷʪʘ ʠ 

ʩʢʦʚʘʥʦʩʪ, ʜʝʬʦʨʤʠʨʘʥʦ ʚʲʟʧʨʠʝʤʘʥʝ ʥʘ ʦʙʝʢʪʠʪʝ ʠ ʟʚʫʮʠʪʝ, ʜʠʬʫʟʥʠ ʧʘʨʝʩʪʝʟʠʠ. 

ʇʨʠ ʧʦʚʝʯʝʪʦ ʟʘʩʝʛʥʘʪʠ ʠʥʜʠʚʠʜʠ ʝʧʠʣʝʧʩʠʷʪʘ ʧʨʦʪʠʯʘ ʩʘʤʦ ʩ ʧʦʚʪʘʨʷʱʠ ʩʝ 

ʧʨʦʩʪʠ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ ʩ ʛʦʨʝʦʧʠʩʘʥʘʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʢʦʠʪʦ ʧʦʨʘʜʠ ʣʝʢʠʷ 

ʩʠ ʭʘʨʘʢʪʝʨ ʯʝʩʪʦ ʥʝ ʩʝ ʨʘʟʧʦʟʥʘʚʘʪ ʢʘʪʦ ʝʧʠʣʝʧʪʠʯʥʠ [Bercovic ʠ ʩʲʘʚʪ. 1996]. 

ɺʲʟʤʦʞʥʦ ʝ ʜʘ ʠʤʘ ʠ ʨʝʜʢʠ ʢʦʤʧʣʝʢʩʥʠ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ ʠ ʚʪʦʨʠʯʥʦ 
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ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʪʦʥʠʯʥʦ ï ʢʣʦʥʠʯʥʠ ʧʨʠʩʪʲʧʠ, ʥʦ ʪʝ ʣʝʩʥʦ ʩʝ ʢʦʥʪʨʦʣʠʨʘʪ ʩ 

ʘʥʪʠʝʧʠʣʝʧʪʠʯʥʠ ʤʝʜʠʢʘʤʝʥʪʠ.  

ʅʝʚʨʦʣʦʛʠʯʥʦʪʦ ʠ ʧʩʠʭʠʯʥʦʪʦ ʨʘʟʚʠʪʠʝ ʩʘ ʥʦʨʤʘʣʥʠ.  

ʀʥʪʝʨʠʢʪʘʣʥʘʪʘ ɽɽɻ ʦʙʠʢʥʦʚʝʥʦ ʝ ʥʦʨʤʘʣʥʘ, ʠʣʠ ʩ ʬʦʢʘʣʥʠ ʙʘʚʥʠ ʚʲʣʥʠ, ʠʣʠ 

ʨʝʜʢʠ ʢʦʤʧʣʝʢʩʠ ʦʩʪʨʠʝ-ʙʘʚʥʘ ʚʲʣʥʘ, ʣʦʢʘʣʠʟʠʨʘʥʠ ʝʜʥʦʩʪʨʘʥʥʦ ʪʝʤʧʦʨʘʣʥʦ.  

ʄʈʊ ʠʟʩʣʝʜʚʘʥʝʪʦ ʝ ʥʦʨʤʘʣʥʦ.  

ʇʨʦʛʥʦʟʘʪʘ ʝ ʙʣʘʛʦʧʨʠʷʪʥʘ.  

ɻʝʥʝʪʠʯʥʘʪʘ ʦʩʥʦʚʘ ʥʝ ʝ ʥʘʧʲʣʥʦ ʠʟʷʩʥʝʥʘ. ʋʥʘʩʣʝʜʷʚʘʥʝʪʦ ʝ ʘʚʪʦʟʦʤʥʦ-

ʜʦʤʠʥʘʥʪʥʦ ʩ ʥʝʧʲʣʥʘ ʧʝʥʝʪʨʘʥʥʦʩʪ. Hedera ʠ ʩʲʘʚʪ. (2007) ʦʧʠʩʚʘʪ ʝʜʠʥʠʯʥʘ 

ʛʦʣʷʤʘ ʬʘʤʠʣʠʷ ʩ ʌʄʊɽ ʢʘʨʪʠʨʘʥʘ ʚʲʨʭʫ ʭʨʦʤʦʟʦʤʘ 4q13.2-q21.3. Azmanov ʠ 

ʩʘ̡ʚʪ. (2011) ʦʧʠʩʚʘʪ ʬʘʤʠʣʠʷ ʩ ʌʄʊɽ ʩ ʠʟʨʘʟʝʥʘ ʝʧʠʛʘʩʪʨʘʣʥʘ ʘʫʨʘ ʠ 

ʛʣʘʚʦʙʦʣʠʝ, ʢʘʨʪʠʨʘʥʘ ʚʲʨʭʫ ʭʨʦʤʦʟʦʤʘ 7p21.3. Crompton ʠ ʩʲʘʚʪ. (2010) ʦʧʠʩʚʘʪ 

20 ʥʦʚʠ ʩʝʤʝʡʩʪʚʘ ʩ ʌʄʊɽ ʠ ʥʘʡ-ʯʝʩʪʦ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʦ ʧʨʦʪʠʯʘʥʝ ʠ ʠʟʢʘʟʚʘʪ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝʪʦ, ʯʝ ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʦʪʦ ʫʥʘʩʣʝʜʷʚʘʥʝ ʝ ʧʦ-ʩʢʦʨʦ 

ʠʟʢʣʶʯʝʥʠʝ, ʦʪʢʦʣʢʦʪʦ ʧʨʘʚʠʣʦ. ʉʧʦʨʝʜ ʪʝʭʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ, ʟʘ ʌʄʊɽ ʝ 

ʭʘʨʘʢʪʝʨʥʦ ʧʦʣʠʛʝʥʥʦʪʦ ʫʥʘʩʣʝʜʷʚʘʥʝ ʧʦ ʧʦʜʦʙʠʝ ʥʘ ʠʜʠʦʧʘʪʠʯʥʠʪʝ 

ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʝʧʠʣʝʧʩʠʠ [Crompton ʠ ʩʲʘʚʪ. 2010].  

 

1.1.2.2.3 ʌʘʤʠʣʥʘ ʤʝʟʠʘʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ ʘʩʦʮʠʠʨʘʥʘ ʩ 

ʭʠʧʦʢʘʤʧʘʣʥʘ ʩʢʣʝʨʦʟʘ 

 

ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʧʲʨʚʦʥʘʯʘʣʥʦʪʦ ʦʧʠʩʘʥʠʝ ʥʘ ʌʄʊɽ ʝ ʠʟʢʘʟʘʥʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝʪʦ, ʯʝ ʩʠʥʜʨʦʤʲʪ ʩʝ ʨʘʟʣʠʯʘʚʘ ʦʪ ʪʝʞʢʠʪʝ, ʩʧʦʨʘʜʠʯʥʠ ʬʦʨʤʠ ʥʘ 

ʤʝʟʠʘʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ, ʢʦʠʪʦ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʘʩʦʮʠʠʨʘʪ ʩ 

ʭʠʧʦʢʘʤʧʘʣʥʘ ʩʢʣʝʨʦʟʘ ʠ ʯʝʩʪʦ ʩʝ ʧʨʝʜʰʝʩʪʚʘʪ ʦʪ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ. ʇʨʝʟ 2003 

ʛʦʜʠʥʘ Kobayashi ʠ ʩʲʘʚʪ. ʦʪʢʨʠʚʘʪ ʄʈʊ ʜʘʥʥʠ ʟʘ ʭʠʧʦʢʘʤʧʘʣʥʘ ʩʢʣʝʨʦʟʘ ʧʨʠ 

ʧʘʮʠʝʥʪʠ ʩ ʌʄʊɽ, ʘʩʦʮʠʠʨʘʥʘ ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʨʠ ʯʘʩʪ ʦʪ ʧʘʮʠʝʥʪʠʪʝ 

[Kobayashi ʠ ʩʲʘʚʪ. 2003ʘ]. ʊʘʢʘ ʪʝʟʠ ʘʚʪʦʨʠ ʟʘ ʧʲʨʚʠ ʧʲʪ ʧʦʢʘʟʚʘʪ, ʯʝ ʚʨʲʟʢʘʪʘ 

ʤʝʞʜʫ ʌʄʊɽ, ʭʠʧʦʢʘʤʧʘʣʥʘʪʘ ʩʢʣʝʨʦʟʘ ʠ ʬʝʙʨʠʣʥʠʪʝ ʛʲʨʯʦʚʝ ʝ ʧʦ-ʩʣʦʞʥʘ 

ʦʪʢʦʣʢʦʪʦ ʠʟʛʣʝʞʜʘ. ɺ ʦʧʠʩʘʥʠʪʝ ʦʪ ʪʷʭ ʬʘʤʠʣʠʠ ʠʤʘ ʟʥʘʯʠʪʝʣʥʠ ʠʥʪʨʘ- ʠ 

ʠʥʪʝʨʬʘʤʠʣʥʠ ʚʘʨʠʘʮʠʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʘʥʘʤʥʝʟʘ ʟʘ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ, ʪʝʞʝʩʪ 

ʥʘ ʝʧʠʣʝʧʩʠʷʪʘ ʠ ʥʘʣʠʯʠʝ ʥʘ ʭʠʧʦʢʘʤʧʘʣʥʘ ʩʢʣʝʨʦʟʘ. ʇʦ-ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ 

ʧʘʮʠʝʥʪʠʪʝ ʠʤʘʪ ʙʝʥʠʛʥʝʥ ʭʦʜ ʥʘ ʢʣʠʥʠʯʥʦ ʧʨʦʪʠʯʘʥʝ ʥʘ ʝʧʠʣʝʧʩʠʷʪʘ, ʚʢʣ. ʠ 
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ʩʧʦʥʪʘʥʥʠ ʨʝʤʠʩʠʠ, ʜʦʨʠ ʠ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦ-ʨʝʟʠʩʪʝʥʪʥʠ 

ʧʨʠʩʪʲʧʠ ʧʨʠ ʦʢʦʣʦ 1/3 ʦʪ ʙʦʣʥʠʪʝ. ʇʨʝʜʰʝʩʪʚʘʱʠ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʚ 

ʢʲʨʤʘʯʝʩʢʘ ʠ ʨʘʥʥʘ ʜʝʪʩʢʘ ʚʲʟʨʘʩʪ ʩʝ ʩʲʦʙʱʘʚʘʪ ʧʨʠ ʦʢʦʣʦ 10% ʦʪ ʧʘʮʠʝʥʪʠʪʝ, 

ʢʦʝʪʦ ʝ ʜʦʩʪʘ ʧʦ-ʨʷʜʢʦ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʧʘʮʠʝʥʪʠ ʩ ʌʄʊE ʧʨʦʩʣʝʜʷʚʘʥʠ ʚ 

ʭʠʨʫʨʛʠʯʥʠ ʦʪʜʝʣʝʥʠʷ (30%) [Kobayashi ʠ ʩʲʘʚʪ. 2003ʙ) ʠ ʦʱʝ ʧʦ-ʨʷʜʢʦ ʧʨʠ 

ʪʘʢʠʚʘ ʩ ʪʝʤʧʦʨʘʣʥʘ ʝʧʠʣʝʧʩʠʷ, ʥʝʩʝʣʝʢʪʠʨʘʥʠ ʟʘ ʬʘʤʠʣʥʘ ʪʝʤʧʦʨʘʣʥʘ ʝʧʠʣʝʧʩʠʷ 

(40%) [Abou-Khalil ʠ ʩʲʘʚʪ. 1993].  

ʅʘʯʘʣʦʪʦ ʥʘ ʧʨʠʩʪʲʧʠʪʝ ʦʙʠʢʥʦʚʝʥʦ ʝ ʚ ʧʲʨʚʠʪʝ ʪʨʠ ʜʝʩʝʪʠʣʝʪʠʷ (ʥʘʡ-ʯʝʩʪʦ 

ʦʢʦʣʦ 10 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ) [Kobayashi ʠ ʩʲʘʚʪ. 2003ʘ]. ʏʝʩʪʠ ʩʘ ʢʦʤʧʣʝʢʩʥʠʪʝ 

ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ ʩ ʦʨʦ-ʘʣʠʤʝʥʪʘʨʥʠ ʠʣʠ ʜʨʫʛʠ ʘʚʪʦʤʘʪʠʟʤʠ (ʩʪʝʨʝʦʪʠʧʠʠ ʩ 

ʨʲʮʝ) ʠ ʠʟʨʘʟʝʥʦ ʧʦʩʪʠʢʪʘʣʥʦ ʦʙʲʨʢʚʘʥʝ (ʧʦʜʦʙʥʦ ʥʘ ʪʦʚʘ ʥʘʙʣʶʜʘʚʘʥʦ ʧʨʠ 

ʧʘʮʠʝʥʪʠ ʩ ʥʝʬʘʤʠʣʥʘ ʤʝʟʠʘʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ). ɺʪʦʨʠʯʥʦ 

ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʪʦʥʠʯʥʦ-ʢʣʦʥʠʯʥʠ ʧʨʠʩʪʲʧʠ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʨʷʜʢʦ, ʦʙʠʢʥʦʚʝʥʦ ʚ 

ʥʘʯʘʣʦʪʦ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ, ʧʨʝʜʠ ʟʘʧʦʯʚʘʥʝ ʥʘ ʣʝʯʝʥʠʝʪʦ.  

ʀʥʪʝʨʠʢʪʘʣʥʘʪʘ ʠ ʠʢʪʘʣʥʘ ɽɽɻ ʧʦʢʘʟʚʘʪ ʝʜʥʦʩʪʨʘʥʥʠ, ʠʣʠ ʜʚʫʩʪʨʘʥʥʠ 

ʝʧʠʣʝʧʪʠʬʦʨʤʝʥʠ ʨʷʟʨʷʜʠ ʚ ʤʝʟʠʘʣʥʠʪʝ ʪʝʤʧʦʨʘʣʥʠ ʦʙʣʘʩʪʠ, ʚʲʧʨʝʢʠ ʯʝ ʧʨʠ 

ʥʷʢʦʠ ʧʘʮʠʝʥʪʠ ɽɽɻ ʥʘʭʦʜʢʘʪʘ ʤʦʞʝ ʜʘ ʝ ʥʦʨʤʘʣʥʘ.  

ʄʈʊ ʠʟʩʣʝʜʚʘʥʝʪʦ ʨʘʟʢʨʠʚʘ ʨʘʟʣʠʯʥʘ ʧʦ ʩʪʝʧʝʥ ʭʠʧʦʢʘʤʧʘʣʥʘ ʩʢʣʝʨʦʟʘ ʜʦʨʠ ʠ 

ʧʨʠ ʘʩʠʤʧʪʦʤʥʠ ʯʣʝʥʦʚʝ ʥʘ ʟʘʩʝʛʥʘʪʠʪʝ ʬʘʤʠʣʠʠ, ʢʦʝʪʦ ʧʦʜʩʢʘʟʚʘ, ʯʝ 

ʭʠʧʦʢʘʤʧʘʣʥʘʪʘ ʩʢʣʝʨʦʟʘ ʩʘʤʘ ʧʦ ʩʝʙʝ ʩʠ ʤʦʞʝ ʜʘ ʝ ʥʘʩʣʝʜʩʪʚʝʥʘ, ʥʦ ʥʝ ʝ 

ʟʘʜʲʣʞʠʪʝʣʥʦ ʜʘ ʜʦʚʝʜʝ ʜʦ ʨʘʟʚʠʪʠʝ ʥʘ ʝʧʠʣʝʧʩʠʷ [Kobayashi ʠ ʩʲʘʚʪ. 2002]. ʊʷ  

ʦʙʘʯʝ ʝ ʥʘʡ-ʯʝʩʪʘ ʠ ʥʘʡ-ʪʝʞʢʦ ʠʟʨʘʟʝʥʘ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦ-

ʨʝʟʠʩʪʝʥʪʥʠ ʧʨʠʩʪʲʧʠ [Kobayashi ʠ ʩʲʘʚʪ. 2003ʘ]. ʇʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʭʠʨʫʨʛʠʯʥʠ ʧʨʦʙʠ ʦʪ ʧʘʮʠʝʥʪʠ ʦʧʝʨʠʨʘʥʠ ʟʘ ʌʄʊɽ ʧʦʢʘʟʚʘʪ 

ʪʠʧʠʯʝʥ ʧʘʪʝʨʥ ʥʘ ʭʠʧʦʢʘʤʧʘʣʥʘ ʩʢʣʝʨʦʟʘ, ʘʥʘʣʦʛʠʯʝʥ ʥʘ ʪʦʟʠ ʧʨʠ ʥʝʬʘʤʠʣʥʠʪʝ 

ʩʣʫʯʘʠ [Andrade-Valenca ʠ ʩʲʘʚʪ. 2008]. 

ɼʦ ʤʦʤʝʥʪʘ ʝʜʠʥʩʪʚʝʥʠʷʪ ʠʜʝʥʪʠʬʠʮʠʨʘʥ ʢʘʥʜʠʜʘʪ ʣʦʢʫʩ ʝ ʢʘʨʪʠʨʘʥ ʚʲʨʭʫ 

ʭʨʦʤʦʟʦʤʘ 18ʨ11.31 ʧʨʠ ʝʜʥʘ ʬʘʤʠʣʠʷ ʩ ʤʝʟʠʘʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ 

ʠ ʭʠʧʦʢʘʤʧʘʣʥʘ ʩʢʣʝʨʦʟʘ [Maurer-Morelli ʠ ʩʲʘʚʪ. 2012]. 
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1.1.2.2.4 ʌʘʤʠʣʥʘ ʤʝʟʠʘʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ ʘʩʦʮʠʠʨʘʥʘ ʩ 

ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ, ʙʝʟ ʄʈʊ ʜʘʥʥʠ ʟʘ ʭʠʧʦʢʘʤʧʘʣʥʘ ʩʢʣʝʨʦʟʘ 

 

ʇʨʝʟ 2001 ʛʦʜʠʥʘ Baulac ʠ ʩʲʘʚʪ. ʦʧʠʩʚʘʪ ʬʨʝʥʩʢʘ ʬʘʤʠʣʠʷ ʩ ʪʝʤʧʦʨʘʣʥʦ-

ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ, ʘʩʦʮʠʠʨʘʥʘ ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ, ʙʝʟ ʄʈʊ ʜʘʥʥʠ ʟʘ 

ʭʠʧʦʢʘʤʧʘʣʥʘ ʩʢʣʝʨʦʟʘ [Baulac ʠ ʩʲʘʚʪ. 2001]. Claes ʠ ʩʲʘʚʪ. (2004) ʦʧʠʩʚʘʪ ʜʨʫʛʘ 

ʬʘʤʠʣʠ ̫ ʩ ʧʦʜʦʙʝʥ ʬʝʥʦʪʠʧ. ʋʥʘʩʣʝʜʷʚʘʥʝʪʦ ʝ ʘʚʪʦʟʦʤʥʦ ʜʦʤʠʥʘʥʪʦ ʩ 80 % 

ʧʝʥʝʪʨʘʥʥʦʩʪ, ʢʘʪʦ ʝ ʥʘʣʠʮʝ ʠ ʠʟʨʘʟʝʥʘ ʬʝʥʦʪʠʧʥʘ ʭʝʪʝʨʦʛʝʥʥʦʩʪ. ʉʨʝʜʥʘʪʘ 

ʚʲʟʨʘʩʪ ʥʘ ʥʘʯʘʣʦ ʥʘ ʘʬʝʙʨʠʣʥʠʪʝ ʧʨʠʩʪʲʧʠ ʝ 8 ʛʦʜʠʥʠ. ɽʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ 

ʩʘ ʩʲʩ ʩʝʤʠʦʣʦʛʠʷ ʭʘʨʘʢʪʝʨʥʘ ʟʘ ʪʝʤʧʦʨʘʣʥʠʷ ʜʷʣ. ʅʘʡ-ʯʝʩʪʠ ʩʘ ʧʨʦʩʪʠʪʝ 

ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ ʩ ʚʠʩʮʝʨʦʩʝʥʟʦʨʥʠ ʠ ʧʩʠʭʠʯʥʠ ʩʠʤʧʪʦʤʠ. ʅʝ ʩʝ ʩʲʦʙʱʘʚʘʪ 

deja vu ʬʝʥʦʤʝʥʠ, ʩʣʫʭʦʚʠ ʠʣʠ ʟʨʠʪʝʣʥʠ ʭʘʣʶʮʠʥʘʮʠʠ. ʅʘʙʣʶʜʘʚʘʪ ʩʝ ʠ 

ʢʦʤʧʣʝʢʩʥʠ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ ʩ ʜʚʠʛʘʪʝʣʥʠ ʘʚʪʦʤʘʪʠʟʤʠ. ʇʨʠʩʪʲʧʠʪʝ ʩʘ 

ʧʨʝʜʠʤʥʦ ʧʨʝʟ ʜʝʥʷ. ʏʝʩʪʦʪʘʪʘ ʥʘ ʬʝʙʨʠʣʥʠʪʝ ʛʲʨʯʦʚʝ ʝ ʚʠʩʦʢʘ, ʢʘʪʦ ʪʘʢʠʚʘ ʥʝ ʩʝ 

ʦʧʠʩʚʘʪ ʩʣʝʜ 6 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ.  

ʀʥʪʝʨʠʢʪʘʣʥʘʪʘ ɽɽɻ ʝ ʠʣʠ ʥʦʨʤʘʣʥʘ, ʠʣʠ ʩ ʝʧʠʣʝʧʪʠʬʦʨʤʝʥʠ ʘʙʥʦʨʤʥʦʩʪʠ ʚ 

ʪʝʤʧʦʨʘʣʥʠʪʝ ʦʪʚʝʞʜʘʥʠʷ.  

ʄʈʊ ʥʘ ʛʣʘʚʝʥ ʤʦʟʲʢ ʝ ʙʝʟ ʜʘʥʥʠ ʟʘ ʭʠʧʦʢʘʤʧʘʣʥʘ ʩʢʣʝʨʦʟʘ.  

ʇʨʦʛʥʦʟʘʪʘ ʦʙʠʢʥʦʚʝʥʦ ʝ ʜʦʙʨʘ, ʥʦ ʩʘ ʦʧʠʩʘʥʠ ʠ ʝʜʠʥʠʯʥʠ ʙʦʣʥʠ ʩ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦ-ʨʝʟʠʩʪʝʥʪʥʠ ʧʨʠʩʪʲʧʠ [Claes ʠ ʩʲʘʚʪ. 2004].  

ʇʨʦʚʝʜʝʥʠʷʪ ʛʝʥʦʤʝʥ ʩʢʘʥ ʥʘ ʬʨʝʥʩʢʘʪʘ ʬʘʤʠʣʠʷ ʫʩʪʘʥʦʚʷʚʘ ʜʚʫʛʝʥʥʦ 

ʫʥʘʩʣʝʜʷʚʘʥʝ ʩ ʜʚʘ ʨʘʟʣʠʯʥʠ ʣʦʢʫʩʘ ʥʘ ʭʨʦʤʦʟʦʤʠ 18qter ʠ 1q25-q31 [Baulac ʠ 

ʩʘ̡ʚʪ. 2001], ʘ Claes ʠ ʩʲʘʚʪ. ʫʩʪʘʥʦʚʷʚʘʪ ʩʢʘʯʝʥʦʩʪ ʩ ʭʨʦʤʦʟʦʤʘ 12q22-23.3 [Claes 

ʠ ʩʲʘʚʪ. 2004]. 

ʆʪʜʝʣʥʠʪʝ ʬʦʨʤʠ ʥʘ ʤʝʟʠʘʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ ʠ ʫʩʪʘʥʦʚʝʥʠʪʝ 

ʛʝʥʝʪʠʯʥʠ ʣʦʢʫʩʠ ʩʘ ʦʙʦʙʱʝʥʠ ʚ ʪʘʙʣʠʮʘ 6.  
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ʊʘʙʣʠʮʘ 6. ɻʝʥʝʪʠʯʥʠ ʣʦʢʫʩʠ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʧʨʠ ʦʪʜʝʣʥʠʪʝ ʬʦʨʤʠ ʥʘ 

ʤʝʟʠʘʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ.  

 

ʌʘʤʠʣʥʠ ʤʝʟʠʘʣʥʠ ʪʝʤʧʦʨʘʣʥʦ-

ʜʷʣʦʚʠ ʝʧʠʣʝʧʩʠʠ 

ɻʝʥʝʪʠʯʝʥ ʣʦʢʫʩ 

 ɹʝʟ ʍʉ, ʙʝʟ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ 4q13.2-q21.3 [Hedera ʠ ʩʲʘʚʪ. 2007];  

7p21.3 [Azmanov ʠ ʩʲʘʚʪ. 2011] 

ʉ ʍʉ, +/- ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ 18ʨ11.31 [Maurer-Morelli ʠ ʩʲʘʚʪ. 2012] 

 

ɹʝʟ ʍʉ, ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ 18qter ʠ 1q25-q31[Baulac ʠ ʩʲʘʚʪ. 

2001]; 

12q22-23.3 [Claes ʠ ʩʲʘʚʪ. 2004]. 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʚ ʛʝʥʝʪʠʢʘʪʘ ʥʘ ʬʘʤʠʣʥʘʪʘ ʤʝʟʠʘʣʥʘ ʪʝʤʧʦʨʘʣʥʘ ʝʧʠʣʝʧʩʠʷ 

ʚʩʝ ʦʱʝ ʠʤʘ ʜʦʩʪʘ ʥʝʠʟʷʩʥʝʥʠ ʚʲʧʨʦʩʠ ʠ ʥʘʜʝʞʜʘʪʘ ʟʘ ʚ ʙʲʜʝʱʝ ʝ ʜʘ ʙʲʜʘʪ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʧʦʚʝʯʝ ʛʝʥʠ, ʢʦʝʪʦ ʙʠ ʧʦʜʧʦʤʦʛʥʘʣʦ ʢʣʠʥʠʯʥʠʪʝ ʧʦʜʭʦʜʠ ʟʘ 

ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʪʝʨʘʧʠʷ ʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʠʪʝ ʝʧʠʣʝʧʩʠʠ. 

 

1.1.3. ʌʘʤʠʣʥʘ ʬʦʢʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʨʘʟʣʠʯʥʠ ʦʛʥʠʱʘ (ʌʌɽʈʆ/ ɸɼʇɽʈʆ ).   

 

1.1.3.1 ʀʩʪʦʨʠʷ ʠ ʝʧʠʜʝʤʠʦʣʦʛʠʷ 

 

ʌʘʤʠʣʥʘʪʘ ʬʦʢʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʨʘʟʣʠʯʥʠ ʦʛʥʠʱʘ (ʌʌɽʈʆ), ʠʣʠ ʦʱʝ 

ʥʘʨʝʯʝʥʘ ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʘ ʧʘʨʮʠʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʨʘʟʣʠʯʥʠ ʦʛʥʠʱʘ 

(Aɼʇɽʈʆ) ʝ ʥʦʚ ʝʧʠʣʝʧʪʠʯʝʥ ʩʠʥʜʨʦʤ, ʦʧʠʩʘʥ ʟʘ ʧʲʨʚʠ ʧʲʪ ʦʪ Scheffer ʠ ʩʲʘʚʪ. 

(1998), ʧʨʠ ʘʚʩʪʨʘʣʠʡʩʢʘ ʬʘʤʠʣʠʷ ʩ ʜʝʩʝʪ ʟʘʩʝʛʥʘʪʠ ʯʣʝʥʦʚʝ ʦʪ ʯʝʪʠʨʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʧʦʢʦʣʝʥʠʷ [Scheffer ʠ ʩʲʘʚʪ. 1998]. ʍʘʨʘʢʪʝʨʠʟʠʨʘ ʩʝ ʩ ʨʘʟʣʠʯʝʥ 

ʪʠʧ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ ʠ ʨʘʟʣʠʯʥʘ ʣʦʢʘʣʠʟʘʮʠʷ ʥʘ ʪʝʟʠ ʧʨʠʩʪʲʧʠ ʩʨʝʜ ʦʪʜʝʣʥʠʪʝ 

ʯʣʝʥʦʚʝ ʥʘ ʝʜʥʘ ʠ ʩʲʱʘ ʬʘʤʠʣʠ,̫ ʧʨʠ ʦʪʩʲʩʪʚʠʝʪʦ ʥʘ ʩʪʨʫʢʪʫʨʥʠ ʣʝʟʠʠ ʚ 

ʤʦʟʲʯʥʠʷ ʧʘʨʝʥʭʠʤ [Andermann ʠ ʩʲʘʚʪ. 2005]. ɽʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʠ 

ʣʦʢʘʣʠʟʘʮʠʷʪʘ ʥʘ ɽɽɻ ʘʙʥʦʨʤʥʦʩʪʠʪʝ ʧʨʠ ʚʩʝʢʠ ʦʪʜʝʣʝʥ ʙʦʣʝʥ ʯʣʝʥ ʥʘ ʬʘʤʠʣʠʷʪʘ 

ʥʝ ʩʝ ʧʨʦʤʝʥʷʪ ʚʲʚ ʚʨʝʤʝʪʦ. ʋʩʪʘʥʦʚʷʚʘʪ ʩʝ ʬʨʦʥʪʘʣʥʠ, ʪʝʤʧʦʨʘʣʥʠ, ʧʘʨʠʝʪʘʣʥʠ ʠ 

ʦʢʮʠʧʠʪʘʣʥʠ ʬʦʢʫʩʠ.  

ʉʠʥʜʨʦʤʲʪ ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʨʷʜʲʢ, ʥʦ ʪʦʯʥʘʪʘ ʤʫ ʯʝʩʪʦʪʘ ʥʝ ʝ ʠʟʚʝʩʪʥʘ. ɼʦ 

ʤʦʤʝʥʪʘ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ ʩʘ ʩʲʦʙʱʝʥʠ ʧʦʥʝ ʜʝʩʝʪ ʬʘʤʠʣʠʠ ʦʪ ɽʚʨʦʧʘ, ɸʚʩʪʨʘʣʠʷ, 
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ʂʘʥʘʜʘ ʠ ʂʠʪʘʡ [Scheffer ʠ ʩʲʘʚʪ. 1998; Xiong ʠ ʩʲʘʚʪ. 1999; Berkovic ʠ ʩʲʘʚʪ. 

2004ʘ; Callenbach ʠ ʩʲʘʚʪ. 2003; Morales-Corraliza ʠ ʩʲʘʚʪ. 2010; Klein ʠ ʩʲʘʚʪ. 

2012]. ʉʲʦʪʥʦʰʝʥʠʝʪʦ ʤʲʞʝ/ ʞʝʥʠ ʝ ʩʲʦʪʚʝʪʥʦ 0.8:1.5.  

 

1.1.3.2 ɻʝʥʝʪʠʯʥʘ ʝʪʠʦʣʦʛʠʷ ʠ ʧʘʪʦʛʝʥʝʟʘ 

 

ʇʦ ʧʦʜʦʙʠʝ ʥʘ ʦʩʪʘʥʘʣʠʪʝ ʬʘʤʠʣʥʠ ʝʧʠʣʝʧʪʠʯʥʠ ʩʠʥʜʨʦʤʠ ʠ ʪʫʢ 

ʛʝʥʝʪʠʯʥʘʪʘ ʝʪʠʦʣʦʛʠʷ ʥʘ ʩʠʥʜʨʦʤʘ ʚʩʝ ʦʱʝ ʥʝ ʝ ʥʘʧʲʣʥʦ ʠʟʷʩʥʝʥʘ. 

ʋʥʘʩʣʝʜʷʚʘʥʝʪʦ ʝ ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʦ ʩ ʥʝʧʲʣʥʘ (ʦʢʦʣʦ 70%) ʧʝʥʝʪʨʘʥʥʦʩʪ. 

ʇʨʠ ʧʲʨʚʦʪʦ ʦʧʠʩʘʥʦ ʨʦʜʦʩʣʦʚʠʝ ʩ ʪʦʟʠ ʩʠʥʜʨʦʤ (ʘʚʩʪʨʘʣʠʡʩʢʘ ʬʘʤʠʣʠʷ ʩ ʯʝʪʠʨʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʧʦʢʦʣʝʥʠʷ), ʧʨʦʚʝʜʝʥʠʷʪ ʛʝʥʦʤʝʥ ʘʥʘʣʠʟ ʩ ʤʠʢʨʦʩʘʪʝʣʠʪʥʠ 

ʤʘʨʢʝʨʠ ʠʜʝʥʪʠʬʠʮʠʨʘ ʣʦʢʫʩ ʥʘ ʭʨʦʤʦʟʦʤʘ 2q [Scheffer ʠ ʩʲʘʚʪ. 1999], ʥʦ ʪʦʟʠ 

ʣʦʢʫʩ ʥʝ ʩʝ ʧʦʪʚʲʨʞʜʘʚʘ ʦʪ ʩʣʝʜʚʘʱʠʪʝ ʠʟʩʣʝʜʦʚʘʪʝʣʠ. ʇʨʦʚʝʜʝʥ ʚʧʦʩʣʝʜʩʪʚʠʝ 

ʘʥʘʣʠʟ ʟʘ ʩʢʘʯʝʥʦʩʪ, ʫʩʪʘʥʦʚʷʚʘ ʥʦʚ ʣʦʢʫʩ ʥʘ ʭʨʦʤʦʟʦʤʘ 22q11-12, ʧʦʪʚʲʨʜʝʥ ʚ 

ʜʚʝ ʛʦʣʝʤʠ ʬʨʝʥʩʢʦ-ʢʘʥʘʜʩʢʠ ʬʘʤʠʣʠʠ [Xiong ʠ ʩʲʘʚʪ.1999], ʘ ʩʣʝʜ ʪʦʚʘ ʠ ʚ 

ʭʦʣʘʥʜʩʢʠ [Callenbach ʠ ʩʲʘʚʪ. 2003], ʠʩʧʘʥʩʢʠ [Berkovic ʠ ʩʲʘʚʪ. 2004ʘ; Morales-

Corraliza ʠ ʩʲʘʚʪ. 2010] ʠ ʥʦʚʠ ʬʨʝʥʩʢʦ-ʢʘʥʘʜʩʢʠ ʬʘʤʠʣʠʠ [Berkovic ʠ ʩʲʘʚʪ. 

2004ʘ]. ʇʨʝʟ 2012 ʛ. Klein ʠ ʩʲʘʚʪ. ʨʘʟʰʠʨʷʚʘʪ ʦʧʠʩʘʥʦʪʦ ʦʪ Scheffer ʠ ʩʲʘʚʪ. 

(1999) ʧʲʨʚʦ ʨʦʜʦʩʣʦʚʠʝ ʩ ʌʌɽʈʆ, ʦʧʠʩʚʘʪ ʥʦʚʘ ʬʘʤʠʣʠʷ ʩ ʌʌɽʈʆ ʠ 

ʧʦʪʚʲʨʞʜʘʚʘʪ, ʯʝ ʝʜʠʥʩʪʚʝʥʠʷ ʫʩʪʘʥʦʚʝʥ ʜʦ ʤʦʤʝʥʪʘ ʣʦʢʫʩ ʟʘ ʪʦʟʠ ʩʠʥʜʨʦʤ ʝ 

ʣʦʢʘʣʠʟʠʨʘʥ ʥʘ ʭʨʦʤʦʟʦʤʘ 22q12 [Klein ʠ ʩʲʘʚʪ. 2012]. ʇʨʝʜʧʦʣʘʛʘ ʩʝ, ʯʝ ʧʦ-

ʪʝʞʢʠʷ ʬʝʥʦʪʠʧ ʧʨʠ ʥʷʢʦʠ ʧʘʮʠʝʥʪʠ ʩ ʌʌɽʈʆ ʩʝ ʦʙʫʩʣʘʚʷ ʦʪ ʤʦʜʠʬʠʮʠʨʘʱʠ 

ʛʝʥʠ [Klein ʠ ʩʲʘʚʪ. 2012]. 

 

1.1.3.3 ʂʣʠʥʠʯʥʘ ʢʘʨʪʠʥʘ 

 

ʅʘʯʘʣʦ ʥʘ ʧʨʠʩʪʲʧʠʪʝ ʚʘʨʠʨʘ ʟʥʘʯʠʪʝʣʥʦ, ʥʦ ʦʙʠʢʥʦʚʝʥʦ ʝ ʚ ʧʲʨʚʠʪʝ ʪʨʠ 

ʜʝʩʝʪʠʣʝʪʠʷ ʥʘ ʞʠʚʦʪʘ (ʩʨʝʜʥʦ 13 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ), ʙʝʟ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ 

ʘʥʪʠʮʠʧʘʮʠʷ [Xiong ʠ ʩʲʘʚʪ. 1999].  ʆʩʥʦʚʥʠʷʪ ʚʠʜ ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ ʩʘ 

ʧʨʦʩʪʠʪʝ ʠ ʢʦʤʧʣʝʢʩʥʠ ʧʘʨʮʠʘʣʥʠ; ʚʪʦʨʠʯʥʦ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʪʦʥʠʯʥʦ-ʢʣʦʥʠʯʥʠ 

ʧʨʠʩʪʲʧʠ ʩʝ ʩʲʦʙʱʘʚʘʪ ʚ 60-80% ʦʪ ʧʘʮʠʝʥʪʠʪʝ. ʅʘʣʠʮʝ ʩʘ ʠʟʨʘʟʝʥʠ ʠʥʪʝʨ- ʠ 

ʠʥʪʨʘ-ʬʘʤʠʣʥʠ ʚʘʨʠʘʮʠʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʩʝʤʠʦʣʦʛʠʷʪʘ ʥʘ ʝʧʠʣʝʧʪʠʯʥʠʪʝ 

ʧʨʠʩʪʲʧʠ, ʥʦ ʝʧʠʣʝʧʪʠʯʥʠʷʪ ʧʘʪʝʨʥ ʧʨʠ ʚʩʝʢʠ ʦʪʜʝʣʝʥ ʠʥʜʠʚʠʜ ʥʝ ʩʝ ʧʨʦʤʝʥʷ ʩ 
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ʚʨʝʤʝʪʦ. ʅʘʡ-ʯʝʩʪʘʪʘ ʧʨʦʷʚʘ ʥʘ ʌʌɽʈʆ ʩʘ ʥʦʱʥʠʪʝ ʧʨʠʩʪʲʧʠ ʩ ʧʨʦʠʟʭʦʜ ʦʪ 

ʬʨʦʥʪʘʣʥʠʷ ʤʦʟʲʯʝʥ ʜʷʣ, ʢʦʠʪʦ ʩʝ ʧʦʷʚʘʚʘʪ ʩʢʦʨʦ ʩʣʝʜ ʩʲʙʫʞʜʘʥʝ ʧʨʠ ʧʘʮʠʝʥʪʠ 

ʦʪ ʬʨʝʥʩʢʦ-ʢʘʥʘʜʩʢʠ ʬʘʤʠʣʠʠ [Xiong ʠ ʩʲʘʚʪ. 1999; Berkovic ʠ ʩʲʘʚʪ. 2004ʘ]. 

ʆʧʠʩʚʘʪ ʩʝ ʠ ʜʨʫʛʠ ʧʨʦʷʚʠ ʢʘʪʦ ʩʢʦʚʘʥʦʩʪ ʚ ʰʠʷʪʘ ʠ ʢʨʘʡʥʠʮʠʪʝ, ʦʪʢʣʦʥʝʥʠʝ ʥʘ 

ʦʯʥʠʪʝ ʙʫʣʙʫʩʠ. ʇʨʝʦʙʣʘʜʘʚʘʱʠ ʪʝʤʧʦʨʘʣʥʠ ʧʨʠʩʪʲʧʠ ʩʘ ʜʦʢʣʘʜʚʘʥʠ ʚ 

ʘʚʩʪʨʘʣʠʡʩʢʘ ʬʘʤʠʣʠʷ [Scheffer ʠ ʩʲʘʚʪ. 1998], ʢʘʪʦ ʪʷʭʥʘʪʘ ʩʝʤʠʦʣʦʛʠʷ ʚʢʣʶʯʚʘ 

ʦʙʦʥʷʪʝʣʥʠ ʭʘʣʶʮʠʥʘʮʠʠ, ʜʚʠʛʘʪʝʣʥʠ ʘʚʪʦʤʘʪʠʟʤʠ ʠ ʧʨʦʩʪʠ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ 

ʩ ʧʩʠʭʠʯʥʠ ʩʠʤʧʪʦʤʠ. ʅʷʢʦʠ ʧʘʮʠʝʥʪʠ ʠʤʘʪ ʠ ʧʨʝʭʦʜʥʠ ʧʦʚʝʜʝʥʯʝʩʢʠ 

ʥʘʨʫʰʝʥʠʷ. ʅʘʡ-ʨʝʜʢʠ ʩʘ ʧʨʠʩʪʲʧʠʪʝ ʩ ʮʝʥʪʨʦʧʘʨʠʝʪʘʣʝʥ ʠ ʦʢʮʠʧʠʪʘʣʝʥ 

ʧʨʦʠʟʭʦʜ [Wang&Lu 2008].  

 

1.1.3.4 ɼʠʘʛʥʦʩʪʠʢʘ 

 

ʃʦʢʘʣʠʟʘʮʠʷʪʘ ʥʘ ɽɽɻ ʘʙʥʦʨʤʥʦʩʪʠʪʝ ʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʚʠʜʘ ʥʘ 

ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʠ ʪʷʭʥʘʪʘ ʢʣʠʥʠʯʥʘ ʠʟʷʚʘ. ʊʝʞʝʩʪʪʘ ʥʘ ɽɽɻ ʧʨʦʤʝʥʠʪʝ 

ʚʘʨʠʨʘ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʠʥʜʠʚʠʜʠ ʠ ʥʝ ʢʦʨʝʣʠʨʘ ʩ ʯʝʩʪʦʪʘʪʘ ʥʘ ʧʨʠʩʪʲʧʠʪʝ. 

ʀʥʪʝʨʠʢʪʘʣʥʠʪʝ ɽɽɻ ʟʘʧʠʩʠ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʌʌɽʈʆ ʧʦʢʘʟʚʘʪ ʝʧʠʣʝʧʪʠʬʦʨʤʝʥʘ 

ʘʢʪʠʚʥʦʩʪ ʚ ʦʢʦʣʦ 86% ʦʪ ʩʣʫʯʘʠʪʝ, ʢʘʪʦ ʥʘʡ-ʯʝʩʪʦ ʩʝ ʨʝʛʠʩʪʨʠʨʘʪ ʬʦʢʘʣʥʠ ʙʘʚʥʠ 

ʚʲʣʥʠ, ʬʦʢʘʣʥʠ ʦʩʪʨʠʷ ʠʣʠ ʦʩʪʨʠ ʚʲʣʥʠ ʝʜʥʦʩʪʨʘʥʥʦ ʠʣʠ ʜʚʫʩʪʨʘʥʥʦ, ʧʨʝʜʠʤʥʦ 

ʧʦ ʚʨʝʤʝ ʥʘ ʩʲʥ [Picard ʠ ʩʲʘʚʪ. 2000]. ʇʨʠ ʬʘʤʠʣʠʷʪʘ ʦʧʠʩʘʥʘ ʦʪ Xiong ʠ ʩʲʘʚʪ. 

ʦʙʘʯʝ, ʠʥʪʝʨʠʢʪʘʣʥʘʪʘ ɽɽɻ ʯʝʩʪʦ ʝ ʥʦʨʤʘʣʥʘ [Xiong ʠ ʩʲʘʚʪ. 1999]. ʆʩʚʝʥ ʪʦʚʘ, 

ɽɽɻ ʟʘʧʠʩʠ ʥʘ ʘʩʠʤʧʪʦʤʥʠ ʯʣʝʥʦʚʝ ʥʘ ʌʌɽʈʆ ʬʘʤʠʣʠʠ, ʧʦʢʘʟʚʘʪ ʩʠʛʥʠʬʠʢʘʥʪʥʠ 

ʘʙʥʦʨʤʥʦʩʪʠ (18%) ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʦʙʱʘʪʘ ʧʦʧʫʣʘʮʠʷ [Picard ʠ ʩʲʘʚʪ. 2000], ʢʦʝʪʦ 

ʚʝʨʦʷʪʥʦ ʝ ʭʘʨʘʢʪʝʨʥʘ ʯʝʨʪʘ ʥʘ ʪʦʟʠ ʩʠʥʜʨʦʤ [Panayiotopoulos 2006]. ʂʣʠʥʠʯʥʘʪʘ 

ʢʘʨʪʠʥʘ ʠ ɽɽɻ ʧʨʦʤʝʥʠʪʝ ʧʨʠ ʧʫʙʣʠʢʫʚʘʥʠʪʝ ʜʦ ʤʦʤʝʥʪʘ ʬʘʤʠʣʠʠ ʩ ʌʌɽʈʆ ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʪʘʙʣʠʮʘ 7.  
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ʊʘʙʣʠʮʘ 7. ʂʣʠʥʠʯʥʘ ʢʘʨʪʠʥʘ ʥʘ ʧʫʙʣʠʢʫʚʘʥʠʪʝ ʜʦ ʤʦʤʝʥʪʘ ʬʘʤʠʣʠʠ ʩ ʌʌɽʈʆ 

[Klein ʠ ʩʲʘʚʪ. 2012]. 

ɸʚʪʦʨʠ ʇʨʦʠʟʭʦʜ 

ʥʘ 

ʬʘʤʠʣʠʠʪʝ 

 ʅ ʌɽ TE ʇE OE ʄʫʣʪʠ-

ʬʦʢʘʣʥʘ 

ʝʧʠʣʝʧʩʠʷ 

ʅʝʷʩʝʥ 

ʬʝʥʦ-

ʪʠʧ 

ʇʨʝʜʠʤʥʦ 

ʥʦʥɦʠ 

ʧʨʠʩʪʲʧʠ 

ʀɽʈ 

Scheffer 

ʠ ʩʲʘʚʪ. 

(1998) 

ɸʚʩʪʨʘ-

ʣʠʡʩʢʠ 

10 3 6 1 0 0 0 1 7/9 

Xiong ʠ 

ʩʘ̡ʚʪ. 

(1999)  

ʩʝʤ. 22 

ʌʨʝʥʩʢʦ-

ʢʘʥʘʜʩʢʠ 

19 16 0 0 0 0 ʇʦʚʝʯʝʪʦ ʆʪʥʦ

ʩʠʪʝʣ

ʥʦ 

ʠʥʘʢʪ

ʠʚʥʠ 

Xiong ʠ 

ʩʘ̡ʚʪ. 

(1999) 

ʩʝʤ. 14 

ʌʨʝʥʩʢʦ-

ʢʘʥʘʜʩʢʠ 

7 7 0 0 0 0 ʇʦʚʝʯʝʪʦ ʆʪʥʦ

ʩʠʪʝʣ

ʥʦ 

ʠʥʘʢʪ

ʠʚʥʠ 

Callenba

ch ʠ 

ʩʘ̡ʚʪ. 

(2003) 

ʍʦʣʘʥʜʩʢʠ 10+

2 

ʚʲʟ

ʤʦ

ʞʥ

ʠ 

1 2 0 0 2 5 ʇʦʚʝʯʝʪʦ 9/10 

Berkovic 

ʠ ʩʲʘʚʪ. 

(2004) 

ʩʝʤ. S 

ʀʩʧʘʥʩʢʠ 10+

3 

ʚʲʟ

ʤʦ

ʞʥ

ʠ 

3 1 0 0 0 6 7 2/5 

Berkovic 

ʠ ʩʲʘʚʪ. 

(2004) 

ʩʝʤ. Q 

ʌʨʝʥʩʢʦ-

ʢʘʥʘʜʩʢʠ 

9 2 1 0 0 0 6 3 1/1 

Morales-

Corraliz 

ʠ ʩʲʘʚʪ. 

(2010) 

ʀʩʧʘʥʩʢʠ 9 9 0 0 0 0 0 1 0/1 

Klein ʠ ɸʚʩʪʨʘʣʠʡʩ5+2 0 0 2 1 2 0 0 3/5 
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ʩʘ̡ʚʪ. 

(2012) 

ʢʘ ʚʲʟ

ʤʦ

ʞʥ

ʠ 

ʉʝʤ. ï ʩʝʤʝʡʩʪʚʦ; ʅ ï ʙʨʦʡ ʧʘʮʠʝʥʪʠ; ʌE ï ʬʨʦʥʪʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ; ʊE-ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ; 

ʇEïʧʘʨʠʝʪʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ; ʆE ï ʦʢʮʠʧʠʪʘʣʥʦ-ʜʣ̫ʦʚʘ ʝʧʠʣʝʧʩʠʷ; ʀɽʈïʠʥʪʝʨʠʢʪʘʣʥʠ ʝʧʠʣʝʧʪʠʬʦʨʤʝʥʠ 

ʨʘʟʨʷʜʠ 

  

Klein ʠ ʩʲʘʚʪ. (2012) ʨʘʟʛʨʘʥʠʯʘʚʘʪ ʬʝʥʦʪʠʧʘ ʥʘ ʧʲʨʚʦʪʦ ʦʧʠʩʘʥʦ 

ʩʝʤʝʡʩʪʚʦ ʩ ʌʌɽʈʆ ʦʪ ʪʦʟʠ ʥʘ ʩʣʝʜʚʘʱʠʪʝ ʦʧʠʩʘʥʠ ʩʝʤʝʡʩʪʚʘ, ʥʘ ʙʘʟʘʪʘ ʥʘ 

ʧʨʠʩʪʲʧʠ ʚ ʙʫʜʥʦʩʪ, ʯʝʩʪʦʪʘ ʥʘ ʠʥʪʝʨʠʢʪʘʣʥʘʪʘ ʝʧʠʣʝʧʪʠʬʦʨʤʝʥʘ ʘʢʪʠʚʥʦʩʪ ʠ 

ʣʠʧʩʘʪʘ ʥʘ ʬʝʥʦʪʠʧ ʩʭʦʜʝʥ ʩ ʪʦʟʠ ʥʘ ʥʦʱʥʘʪʘ ʬʨʦʥʪʘʣʥʘ ʝʧʠʣʝʧʩʠʷ [Scheffer ʠ 

ʩʘ̡ʚʪ. 1998; Berkovic ʠ ʩʲʘʚʪ. 2004ʘ]. ʆʩʪʘʚʘ ʥʝʷʩʥʦ ʜʘʣʠ ʠʤʘ ʜʚʘ ʦʪʜʝʣʥʠ 

ʬʘʤʠʣʥʠ ʤʦʜʝʣʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʌʌɽʈʆ ʩʠʥʜʨʦʤʘ, ʠʣʠ ʪʝʟʠ ʨʘʟʣʠʢʠ ʦʪʨʘʟʷʚʘʪ 

ʬʝʥʦʪʠʧʥʠʷ ʩʧʝʢʪʲʨ ʧʨʠ ʌʌɽʈʆ [Klein ʠ ʩʲʘʚʪ. 2012]. 

ʅʝʚʨʦʧʩʠʭʦʣʦʛʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʌʌɽʈʆ ʦʙʠʢʥʦʚʝʥʦ ʝ 

ʥʦʨʤʘʣʥʦ, ʥʦ Callenbach ʠ ʩʲʘʚʪ. (2003) ʦʧʠʩʚʘʪ ʪʨʠʤʘ ʧʘʮʠʝʥʪʠ ʩ ʧʦ-ʪʝʞʢʦ 

ʧʨʦʪʠʯʘʥʝ ʥʘ ʝʧʠʣʝʧʩʠʷʪʘ ʠ ʠʥʪʝʣʝʢʪʫʘʣʝʥ ʜʝʬʠʮʠʪ, ʘ Klein ʠ ʩʲʘʚʪ. (2012) - 

ʜʚʘʤʘ ʧʘʮʠʝʥʪʠ ʩ ʘʫʪʠʟʲʤ. 

ʇʨʠ ʥʝʚʨʦʠʟʦʙʨʘʟʷʚʘʱʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ (ʄʈʊ ʠ ʂɸʊ ʥʘ ʛʣʘʚʝʥ ʤʦʟʲʢ) ʥʝ ʩʝ 

ʫʩʪʘʥʦʚʷʚʘʪ ʩʪʨʫʢʪʫʨʥʠ ʣʝʟʠʠ. 

ɼʠʘʛʥʦʟʘʪʘ ʌʌɽʈʆ ʩʝ ʧʦʩʪʘʚʷ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʩʣʝʜʥʠʪʝ ʢʨʠʪʝʨʠʠ: (1) 

ʚʘʨʠʨʘʱʘ ʚʲʟʨʘʩʪ ʥʘ ʥʘʯʘʣʦ ʥʘ ʧʨʠʩʪʲʧʠʪʝ, ʦʙʠʢʥʦʚʝʥʦ ʩ ʜʚʘ ʧʠʢʘ ʦʢʦʣʦ 5 ʠ 25 

ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ; (2) ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ ʠ ɽɽɻ ʧʨʦʤʝʥʠ, ʧʨʦʠʟʭʦʞʜʘʱʠ ʦʪ 

ʨʘʟʣʠʯʥʠ ʜʷʣʦʚʝ ʥʘ ʛʣʘʚʥʠʷ ʤʦʟʲʢ ï ʬʨʦʥʪʘʣʝʥ, ʪʝʤʧʦʨʘʣʝʥ, ʧʘʨʠʝʪʘʣʝʥ ʠ 

ʦʢʮʠʧʠʪʘʣʝʥ ʠ ʧʦʩʪʦʷʥʥʘ ʣʦʢʘʣʠʟʘʮʠʷ ʧʨʠ ʦʪʜʝʣʥʠʷ ʧʘʮʠʝʥʪ; (3) ʧʨʠ 

ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʠʥʪʝʨʠʢʪʘʣʥʠ ɽɽɻ ʟʘʧʠʩʠ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʨʝʛʠʩʪʨʠʨʘʪ 

ʝʧʠʣʝʧʪʠʬʦʨʤʝʥʠ ʧʨʦʷʚʠ; (4) ʣʠʧʩʚʘʪ ʩʪʨʫʢʪʫʨʥʠ ʘʙʥʦʨʤʥʦʩʪʠ ʧʨʠ 

ʥʝʚʨʦʠʟʦʙʨʘʟʷʚʘʱʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ; (5) ʦʪʛʦʚʦʨʲʪ ʥʘ ʪʝʨʘʧʠʷʪʘ ʩ ʘʥʪʠʝʧʠʣʝʧʪʠʯʥʠ 

ʤʝʜʠʢʘʤʝʥʪʠ ʦʙʠʢʥʦʚʝʥʦ ʝ ʜʦʙʲʨ.  
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1.1.3.5 ɼʠʬʝʨʝʥʮʠʘʣʥʘ ʜʠʘʛʥʦʟʘ 

 

ɼʠʬʝʨʝʥʮʠʘʣʥʘʪʘ ʜʠʘʛʥʦʟʘ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʥʦʱʥʠ ʧʨʠʩʪʲʧʠ ʚʢʣʶʯʚʘ ʥʘ 

ʧʲʨʚʦ ʤʷʩʪʦ ɸɼʅʌɽ [Xiong ʠ ʩʲʘʚʪ.1999]. ʇʨʠ ɸɼʅʌɽ ʧʨʠʩʪʲʧʠʪʝ ʩʘ ʧʦ-ʯʝʩʪʠ ʠ 

ʥʘ ʩʝʨʠʠ ʧʨʝʟ ʥʦʱʪʘ, ʟʘ ʨʘʟʣʠʢʘ ʦʪ ʌʌɽʈʆ, ʢʲʜʝʪʦ ʧʨʠʩʪʲʧʠʪʝ ʩʘ ʧʦ-ʨʝʜʢʠ, ʤʦʛʘʪ 

ʜʘ ʩʘ ʚ ʙʫʜʥʦʩʪ ʠ ʚ ʩʲʥ, ʨʷʜʢʦ ʩʘ ʚ ʩʝʨʠʠ ʠ ʧʦ-ʯʝʩʪʦ ʧʨʝʤʠʥʘʚʘʪ ʚʲʚ ʚʪʦʨʠʯʥʦ-

ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ. 

 

1.1.3.6 ʃʝʯʝʥʠʝ ʠ ʧʨʦʛʥʦʟʘ  

 

ʇʨʠ ʧʦʚʝʯʝʪʦ ʧʘʮʠʝʥʪʠ, ʪʝʨʘʧʠʷʪʘ ʩ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʘʥʪʠʝʧʠʣʝʧʪʠʯʥʠ 

ʤʝʜʠʢʘʤʝʥʪʠ (ʦʩʦʙʝʥʦ ʢʘʨʙʘʤʘʟʝʧʠʥ) ʚʦʜʠ ʜʦ ʦʚʣʘʜʷʚʘʥʝ ʥʘ ʧʨʠʩʪʲʧʠʪʝ. ɼʦʙʲʨ 

ʝʬʝʢʪ ʠʤʘ ʠ ʪʝʨʘʧʠʷʪʘ ʩ ʚʘʣʧʨʦʝʚʘ ʢʠʩʝʣʠʥʘ. ʌʌɽʈʆ ʩʝ ʦʪʥʘʩʷ ʢʲʤ ʙʝʥʠʛʥʝʥʠʪʝ 

ʝʧʠʣʝʧʩʠʠ ʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦ-ʨʝʟʠʩʪʝʥʪʥʠʪʝ ʩʣʫʯʘʠ ʩʘ ʨʷʜʢʦʩʪ. ʇʨʠʩʪʲʧʠʪʝ 

ʧʦʢʘʟʚʘʪ ʪʝʥʜʝʥʮʠʷ ʟʘ ʨʝʤʠʩʠʷ ʢʲʤ ʯʝʪʚʲʨʪʦ-ʧʝʪʦ ʜʝʩʝʪʠʣʝʪʠʝ ʦʪ ʞʠʚʦʪʘ, ʜʦʨʠ ʠ 

ʚ ʩʣʫʯʘʠʪʝ ʥʘ ʤʝʜʠʢʘʤʝʥʪʦʟʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ [Picard ʠ ʩʲʘʚʪ. 2000]. 

 

1.1.4 ʌʘʤʠʣʥʘ ʧʘʨʮʠʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʧʝʨʠʮʝʥʪʨʘʣʥʠ ʦʩʪʨʠʷ (ʌʇɽʇʆ) 

 

1.1.4.1 ʀʩʪʦʨʠʷ 

ʉʠʥʜʨʦʤʲʪ ʝ ʦʧʠʩʘʥ ʟʘ ʧʲʨʚʠ ʧʲʪ ʦʪ Kinton ʠ ʩʲʘʚʪ. (2002), ʧʨʠ ʙʨʘʟʠʣʩʢʘ 

ʬʘʤʠʣʠʷ.  

 

1.1.4.2 ɻʝʥʝʪʠʯʥʘ ʝʪʠʦʣʦʛʠʷ ʠ ʧʘʪʦʛʝʥʝʟʘ. 

 

ʋʥʘʩʣʝʜʷʚʘʥʝʪʦ ʝ ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʦ ʩ ʥʝʧʲʣʥʘ ʧʝʥʝʪʨʘʥʥʦʩʪ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʠʪʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ Kinton ʠ ʩʲʘʚʪ. (2002) 

ʫʩʪʘʥʦʚʷʚʘʪ ʩʢʘʯʝʥʦʩʪ ʩ ʭʨʦʤʦʟʦʤʘ 4ʨ15, ʥʦ ʪʦʯʥʠʷ ʢʘʥʜʠʜʘʪ ʛʝʥ ʦʩʪʘʚʘ ʥʝʷʩʝʥ. 

Limviphuvadh ʠ ʩʲʘʚʪ. (2010) ʫʩʪʘʥʦʚʷʚʘʪ, ʯʝ leucin-rich, glioma inactivated 2 ʛʝʥʘ 

(LGI2) ʝ ʚʲʟʤʦʞʝʥ ʢʘʥʜʠʜʘʪ ʛʝʥ ʟʘ ʌʇɽʇʆ. ʊʦʟʠ ʛʝʥ ʝ ʣʦʢʘʣʠʟʠʨʘʥ ʥʘ ʭʨʦʤʦʟʦʤʘ 

4ʨ15.2 ʠ ʢʦʜʠʨʘ ʧʨʦʪʝʠʥ LGI2, ʢʦʡʪʦ ʝ ʯʘʩʪ ʦʪ ʭʦʤʦʣʦʞʥʘ ʬʘʤʠʣʠʷ ʦʪ ʯʝʪʠʨʠ 

ʧʨʦʪʝʠʥʘ (LGI1, LGI2, LGI3 ʠ LGI4) ʩ ʝʜʥʘ ʠ ʩʲʱʘ ʜʦʤʝʥʥʘ ʘʨʭʠʪʝʢʪʫʨʘ. ʀʟʚʝʩʪʥʦ 

ʝ ʯʝ ʤʫʪʘʮʠʠ ʚ LGI1 ʩʝ ʘʩʦʮʠʠʨʘʪ ʩ ɸɼʃʊɽ, ʘ ʤʫʪʘʮʠʠ ʚ LGI4 ʩ ʜʝʪʩʢʘ ʘʙʩʘʥʩʥʘ 
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ʝʧʠʣʝʧʩʠʷ [Nobile ʠ ʩʲʘʚʪ. 2009; Gu ʠ ʩʲʘʚʪ. 2004]. ʊʦʯʥʠʷʪ ʧʘʪʦʛʝʥʝʪʠʯʝʥ 

ʤʝʭʘʥʠʟʲʤ ʧʦ ʢʦʡʪʦ ʤʫʪʘʮʠʠʪʝ ʚ LGI2 ʚʦʜʷʪ ʜʦ ʨʘʟʚʠʪʠʝ ʥʘ ʝʧʠʣʝʧʩʠʷ ʦʩʪʘʚʘ 

ʥʝʷʩʝʥ. ʉʧʦʨʝʜ Limviphuvadh ʠ ʩʲʘʚʪ. (2010), ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʌʇɽʇʆ ʠ  LGI2 ʙʠ 

ʠʤʘʣʘ ʚʘʞʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʜʠʘʛʥʦʩʪʠʢʘʪʘ ʥʘ ʩʠʥʜʨʦʤʘ, ʟʘʱʦʪʦ ʱʝ ʧʦʟʚʦʣʠ 

ʩʢʨʠʥʠʨʘʥʝʪʦ ʥʘ ʧʘʮʠʝʥʪʠ ʩ ʧʦʜʦʙʝʥ ʥʘ ʌʇɽʇʆ ʬʝʥʦʪʠʧ ʟʘ ʤʫʪʘʮʠʠ ʚ ʪʦʟʠ ʛʝʥ. 

 Leschziner ʠ ʩʲʘʚʪ. (2011) ʩʝʢʚʝʥʠʨʘʪ ʚʩʠʯʢʠ ʛʝʥʠ ʚ 4ʨ15 ʠʥʪʝʨʚʘʣʘ ʚ 

ʧʨʦʙʠ ʦʪ ʦʧʠʩʘʥʦʪʦ ʦʪ Kinton ʠ ʩʲʘʚʪ. (2002) ʨʦʜʦʩʣʦʚʠʝ, ʧʨʦʚʝʞʜʘʪ ʢʦʣʠʯʝʩʪʚʝʥʘ 

PCR ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʧʦʪʝʥʮʠʘʣʥʠʪʝ ʚʘʨʠʘʮʠʠ ʚ ʙʨʦʷ ʥʘ ʢʦʧʠʷʪʘ ʠ 

ʠʜʝʥʪʠʬʠʮʠʨʘʪ Q8IYL2- ʛʝʥʘ, ʢʘʪʦ ʚʲʟʤʦʞʝʥ ʛʝʥ ʟʘ ʌʇɽʇʆ. Q8IYL2-ʛʝʥʲʪ ʩʝ 

ʝʢʩʧʨʝʩʠʨʘ ʚ ʤʦʟʲʯʥʘʪʘ ʪʲʢʘʥ, ʥʦ ʬʫʥʢʮʠʷʪʘ ʤʫ ʥʝ ʝ ʠʟʚʝʩʪʥʘ. ɺʝʨʦʷʪʥʦ 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʪʈʅʂ-ʫʨʘʮʠʣ-ʤʝʪʠʣʪʨʘʥʩʬʝʨʘʟʘ, ʢʘʪʦ ʪʦʟʠ ʢʣʘʩ ʧʨʦʪʝʠʥʠ 

ʤʦʜʠʬʠʮʠʨʘʪ ʫʨʘʮʠʣʦʚʠʷ ʦʩʪʘʪʲʢ ʥʘ ʪʈʅʂ ʤʦʣʝʢʫʣʘ, ʧʨʦʤʝʥʷʡʢʠ ʢʦʜʦʥ, ʢʦʡʪʦ 

ʪʈʅʂ ʨʘʟʧʦʟʥʘʚʘ ʠ ʩ ʢʦʡʪʦ ʩʝ ʩʚʲʨʟʚʘ [Lim &Curran, 2001]. ʇʨʝʢʲʩʚʘʥʝʪʦ ʥʘ 

ʧʨʦʮʝʩʘ ʥʘ ʤʦʜʠʬʠʢʘʮʠʷ, ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʧʨʦʤʷʥʘ ʥʘ ʘʤʠʥʦ-ʢʠʩʝʣʠʥʥʠʷ 

ʦʩʪʘʪʲʢ ʚ ʧʨʦʪʝʠʥʘ. ʇʨʠ ʭʦʨʘʪʘ, ʤʫʪʘʮʠʠ ʚ ʜʨʫʛʠ ʪʈʅʂ ʤʝʪʠʣʪʨʘʥʩʬʝʨʘʟʠ ʩʝ 

ʘʩʦʮʠʠʨʘʪ ʩ ʝʧʠʣʝʧʩʠʷ ʯʨʝʟ ʝʬʝʢʪʠ, ʧʨʠʯʠʥʝʥʠ ʦʪ ʢʦʜʦʥ-ʘʥʪʠʢʦʜʦʥ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ [Yasukawa ʠ ʩʲʘʚʪ. 2001]. 

 

1.1.4.3 ʂʣʠʥʠʯʥʘ ʢʘʨʪʠʥʘ 

 

ʅʘʯʘʣʦʪʦ ʝ ʚ ʧʲʨʚʠʪʝ ʜʚʝ ʜʝʩʝʪʠʣʝʪʠʷ ʥʘ ʞʠʚʦʪʘ, ʘ ʧʨʠ ʟʘʩʝʛʥʘʪʠʪʝ ʯʣʝʥʦʚʝ 

ʦʪ ʬʘʤʠʣʠʷʪʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ ï 

ʭʝʤʠʢʣʦʥʠʯʥʠ  ʠ ʭʝʤʠʪʦʥʠʯʥʠ ʧʨʦʩʪʠ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ, ʩʪʝʨʝʦʪʠʧʥʠ ʝʧʠʟʦʜʠ 

ʦʪ ʝʧʠʛʘʩʪʨʘʣʥʘ ʙʦʣʢʘ, ʢʦʤʧʣʝʢʩʥʠ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ ʩʲʩ ʩʝʤʠʦʣʦʛʠʷ 

ʩʲʦʪʚʝʪʩʪʚʘʱʘ ʥʘ ʧʨʦʠʟʭʦʜ ʦʪ ʪʝʤʧʦʨʘʣʥʠʷ ʤʦʟʲʯʝʥ ʜʷʣ ʠ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ 

ʪʦʥʠʯʥʦ-ʢʣʦʥʠʯʥʠ ʧʨʠʩʪʲʧʠ.  

 

1.1.4.3 ɼʠʘʛʥʦʩʪʠʢʘ  

 

ʍʘʨʘʢʪʝʨʝʥ ʙʝʣʝʛ ʥʘ ʪʦʟʠ ʩʠʥʜʨʦʤ ʩʘ ɽɽɻ ʧʨʦʤʝʥʠʪʝ ʦʪ ʦʩʪʨʠʷ, ʠʣʠ ʦʩʪʨʠ ʚʲʣʥʠ ʚ 

ʧʝʨʠʮʝʥʪʨʘʣʥʠʪʝ ʨʝʛʠʦʥʠ (ʮʝʥʪʨʦʧʘʨʠʝʪʘʣʥʦ, ʮʝʥʪʨʦʬʨʦʥʪʘʣʥʦ ʠʣʠ 

ʮʝʥʪʨʦʪʝʤʧʦʨʘʣʥʦ), ʢʦʠʪʦ ʟʘʧʘʟʚʘʪ ʦʛʨʘʥʠʯʝʥʘʪʘ ʩʠ ʣʦʢʘʣʠʟʘʮʠʷ ʧʨʠ ʚʩʝʢʠ 

ʦʪʜʝʣʝʥ ʧʘʮʠʝʥʪ. 
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ɼʠʘʛʥʦʟʘʪʘ ʯʝʩʪʦ ʩʝ ʟʘʪʨʫʜʥʷʚʘ ʦʪ ʚʘʨʠʘʙʠʣʥʘʪʘ ʧʝʥʝʪʨʘʥʥʦʩʪ ʠ ʢʣʠʥʠʯʥʘ 

ʢʘʨʪʠʥʘ ʩʨʝʜ ʟʘʩʝʛʥʘʪʠʪʝ ʯʣʝʥʦʚʝ ʥʘ ʬʘʤʠʣʠʷʪʘ.  

 

1.1.4.4. ɼʠʬʝʨʝʥʮʠʘʣʥʘ ʜʠʘʛʥʦʟʘ ʠ ʧʨʦʛʥʦʟʘ  

 

ɼʠʬʝʨʝʥʮʠʘʣʥʘʪʘ ʜʠʘʛʥʦʟʘ ʥʘ ʧʲʨʚʦ ʤʷʩʪʦ  ʚʢʣʶʯʚʘ ʌʌɽʈʆ. ɼʦʢʘʪʦ ʧʨʠ 

ʌʌɽʈʆ, ʧʨʠ ʚʩʝʢʠ ʦʪʜʝʣʝʥ ʙʦʣʝʥ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʝʜʠʥ ʚʠʜ ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ 

ʩʲʩ ʩʲʦʪʚʝʪʥʠ ɽɽɻ ʧʨʦʤʝʥʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʛʦʣʷʤʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘ ʧʨʠʩʪʲʧʠʪʝ 

ʩʨʝʜ ʦʩʪʘʥʘʣʠʪʝ ʯʣʝʥʦʚʝʪʝ ʥʘ ʩʲʱʘʪʘ ʬʘʤʠʣʠʷ, ʪʦ ʧʨʠ ʌʇɽʇʆ ʧʨʠ ʝʜʠʥ ʠʥʜʠʚʠʜ 

ʩʘ ʥʘʣʠʮʝ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʠ ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ ʠ ɽɽɻ ʘʙʥʦʨʤʥʦʩʪʠʪʝ ʥʝ 

ʢʦʨʝʣʠʨʘʪ ʪʦʯʥʦ ʩ ʪʝʭʥʠʷ ʚʠʜ. 

ɿʘʙʦʣʷʚʘʥʝʪʦ ʠʤʘ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥ ʭʦʜ ʥʘ ʧʨʦʪʠʯʘʥʝ, ʢʘʪʦ ʧʨʠʩʪʲʧʠʪʝ ʥʝ 

ʠʟʠʩʢʚʘʪ ʣʝʯʝʥʠʝ ʠʣʠ ʩʝ ʦʚʣʘʜʷʚʘʪ ʦʪ ʤʦʥʦʪʝʨʘʧʠʷ 

 

1.1.5 ʌʘʤʠʣʥʘ ʦʢʮʠʧʠʪʦ-ʪʝʤʧʦʨʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʠ ʤʠʛʨʝʥʘ ʩʲʩ ʟʨʠʪʝʣʥʘ ʘʫʨʘ. 

 

Deprez ʠ ʩʲʘʚʪ. (2007) ʦʧʠʩʚʘʪ ʛʦʣʷʤʘ ʙʝʣʛʠʡʩʢʘ ʬʘʤʠʣʠʷ ʩ ʬʦʢʘʣʥʘ 

ʝʧʠʣʝʧʩʠʷ ʩ ʚʲʟʤʦʞʝʥ ʦʢʮʠʧʠʪʦ-ʪʝʤʧʦʨʘʣʝʥ ʧʨʦʠʟʭʦʜ, ʘʩʦʮʠʠʨʘʥʘ ʩ ʤʠʛʨʝʥʘ ʩʲʩ 

ʟʨʠʪʝʣʥʘ ʘʫʨʘ. ɺʲʟʨʘʩʪʪʘ ʥʘ ʥʘʯʘʣʦ ʥʘ ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʚʘʨʠʨʘ ʤʝʞʜʫ 7 

ʤʝʩʝʮʘ ʠ 63 ʛʦʜʠʥʠ (ʩʨʝʜʥʦ 21 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ). ʇʨʠʩʪʲʧʠʪʝ ʩʘ ʧʨʝʜʠʤʥʦ 

ʜʥʝʚʥʠ. ʆʧʠʩʘʥʠ ʩʘ ʧʨʦʩʪʠ ʧʘʨʮʠʘʣʥʠ, ʢʦʤʧʣʝʢʩʥʠ ʧʘʨʮʠʘʣʥʠ ʠ ʚʪʦʨʠʯʥʦ-

ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʧʨʠʩʪʲʧʠ ʩ ʨʘʟʥʦʦʙʨʘʟʥʘ ʘʫʨʘ, ʧʨʝʜʧʦʣʘʛʘʱʘ ʧʨʦʠʟʭʦʜ ʦʪ 

ʦʢʮʠʧʠʪʘʣʥʠʷ ʠʣʠ ʣʘʪʝʨʘʣʥʠʷ ʪʝʤʧʦʨʘʣʝʥ ʤʦʟʲʯʝʥ ʜʷʣ (ʊʘʙʣʠʮʘ 8). ʃʠʧʩʚʘ 

ʘʥʘʤʥʝʟʘ ʟʘ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ.  

 

ʊʘʙʣʠʮʘ 8. ɽʧʠʣʝʧʪʠʯʥʘ ʘʫʨʘ ʧʨʠ ʬʘʤʠʣʥʘ ʦʢʮʠʧʠʪʦʪʝʤʧʦʨʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʠ 

ʤʠʛʨʝʥʘ ʩʲʩ ʟʨʠʪʝʣʥʘ ʘʫʨʘ [Panayiotopoulos C.P. 2010. Atlas of Epilepsies]. 

 

ʆʧʠʩʘʥʠʝ ʥʘ ʠʢʪʘʣʥʘʪʘ 

ʩʠʤʧʪʦʤʘʪʠʢʘ (ʘ) 

ʇʘʮʠʝʥʪʠ ʩ ʘʫʨʘ 

                    ɹʨʦʡ                                 ʇʨʦʮʝʥʪ (%) 

ɿʨʠʪʝʣʥʠ ʩʠʤʧʪʦʤʠ (ʣʝʢʠ 

ʩʚʝʪʢʘʚʠʮʠ) 

6 60 

ʂʦʛʥʠʪʠʚʥʠ ʩʠʤʧʪʦʤʠ 5 50 

ɸʚʪʦʥʦʤʥʠ ʩʠʤʧʪʦʤʠ 5 50 
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ʄʦʪʦʨʥʠ ʩʠʤʧʪʦʤʠ 5 50 

ʉʪʨʘʭ 5 50 

ʆʙʦʥʷʪʝʣʥʠ ʭʘʣʶʮʠʥʘʮʠʠ 4 40 

ʉʣʫʭʦʚʠ ʭʘʣʶʮʠʥʘʮʠʠ 2 20 

ɺʝʩʪʠʙʫʣʘʨʥʠ ʩʠʤʧʪʦʤʠ 2 20 

ʉʦʤʘʪʦʩʝʥʟʦʨʥʠ 

ʩʠʤʧʪʦʤʠ 

2 20 

(ʘ) ʝʜʠʥ ʠʣʠ ʧʦʚʝʯʝ ʩʠʤʧʪʦʤʠ ʩʝ ʧʦʷʚʷʚʘʪ ʧʦ ʚʨʝʤʝ ʥʘ ʝʜʠʥ ʝʧʠʣʝʧʪʠʯʝʥ ʧʨʠʩʪʲʧ, 

ʢʘʪʦ ʟʨʠʪʝʣʥʘʪʘ ʘʫʨʘ ʦʙʠʢʥʦʚʝʥʦ ʝ ʧʲʨʚʠ ʩʠʤʧʪʦʤ 

 

ʇʨʠ 50% ʦʪ ʯʣʝʥʦʚʝʪʝ ʥʘ ʬʘʤʠʣʠʷʪʘ, ʦʢʮʠʧʠʪʦʪʝʤʧʦʨʘʣʥʘʪʘ ʝʧʠʣʝʧʩʠʷ ʩʝ 

ʘʩʦʮʠʠʨʘ ʩ ʤʠʛʨʝʥʘ ʩ ʘʫʨʘ. ʉʨʝʜʥʘʪʘ ʚʲʟʨʘʩʪ ʥʘ ʥʘʯʘʣʦ ʥʘ ʤʠʛʨʝʥʦʟʥʠʪʝ ʧʨʠʩʪʲʧʠ 

ʝ 42 ʛʦʜʠʥʠ (ʤʝʞʜʫ 30 ʠ 65 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ). ʅʘʡ-ʯʝʩʪʘʪʘ ʟʨʠʪʝʣʥʘ ʘʫʨʘ ʩʝ 

ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʧʦʷʚʘ ʥʘ ʜʚʦʡʥʦ ʚʠʞʜʘʥʝ, ʩʚʝʪʢʘʚʠʮʠ ʠ ʩʢʦʪʦʤ. ʉʨʝʜʥʘʪʘ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʘʫʨʘʪʘ ʝ 20 ʤʠʥʫʪʠ. ɽʧʠʣʝʧʪʠʯʥʠʪʝ ʠ ʤʠʛʨʝʥʦʟʥʠʪʝ 

ʧʨʠʩʪʲʧʠ ʧʨʠ ʧʦʚʝʯʝʪʦ ʟʘʩʝʛʥʘʪʠ ʠʥʜʠʚʠʜʠ ʧʨʦʪʠʯʘʪ ʥʝʟʘʚʠʩʠʤʦ ʝʜʥʠ ʦʪ ʜʨʫʛʠ 

ʚʲʚ ʚʨʝʤʝʪʦ. 

 ʅʝʚʨʦʣʦʛʠʯʥʠʷʪ ʩʪʘʪʫʩ ʦʙʠʢʥʦʚʝʥʦ ʝ ʥʦʨʤʘʣʝʥ.  

ʀʥʪʝʨʠʢʪʘʣʥʘʪʘ ɽɽɻ ʥʘʡ-ʯʝʩʪʦ ʝ ʥʦʨʤʘʣʥʘ. ʄʈʊ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʲʱʦ ʝ 

ʥʦʨʤʘʣʥʦ. 

ʋʥʘʩʣʝʜʷʚʘʥʝʪʦ ʥʘ ʩʠʥʜʨʦʤʘ ʝ ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʦ ʩ 75% ʧʝʥʝʪʨʘʥʥʦʩʪ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟ ʟʘ ʩʢʘʯʝʥʦʩʪ ʝ ʠʜʝʥʪʠʬʠʮʠʨʘʥ ʣʦʢʫʩ ʥʘ ʭʨʦʤʦʟʦʤʘ 9q21-

q22, ʦʪ ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʧʦʣʦʞʠ, ʯʝ ʤʫʪʘʮʠʷ ʚ ʝʜʠʥʩʪʚʝʥ ʦʙʱ ʛʝʥ ʝ ʦʪʛʦʚʦʨʝʥ 

ʝʜʥʦʚʨʝʤʝʥʥʦ ʟʘ ʦʢʮʠʧʠʪʦʪʝʤʧʦʨʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʠ ʤʠʛʨʝʥʘ ʩʲʩ ʟʨʠʪʝʣʥʘ ʘʫʨʘ 

[Deprez ʠ ʩʲʘʚʪ. 2007].  

 

1.1.6 ɸʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʘ ʨʦʣʘʥʜʦʚʘ ʝʧʠʣʝʧʩʠʷ ʩ ʨʝʯʝʚʘ ʜʠʩʧʨʘʢʩʠʷ 

 

ʉʠʥʜʨʦʤʲʪ ʝ ʦʧʠʩʘʥ ʟʘ ʧʲʨʚʠ ʧʲʪ ʦʪ Sheffer ʠ ʩʲʘʚʪ. (1995ʘ) ʧʨʠ 

ʘʚʩʪʨʘʣʠʡʩʢʦ ʩʝʤʝʡʩʪʚʦ ʩ ʜʝʚʝʪ ʟʘʩʝʛʥʘʪʠ ʯʣʝʥʦʚʝ ʦʪ ʪʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ 

ʧʦʢʦʣʝʥʠʷ. ʆʧʠʩʚʘʪ ʩʝ ʥʦʱʥʠ ʦʨʦ-ʬʘʮʠʦ-ʙʨʘʭʠʘʣʥʠ ʤʦʪʦʨʥʠ ʧʨʠʩʪʲʧʠ, ʚʪʦʨʠʯʥʦ-

ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʪʦʥʠʯʥʦ-ʢʣʦʥʠʯʥʠ ʧʨʠʩʪʲʧʠ, ʘʩʦʮʠʠʨʘʥʠ ʩ ɽɽɻ ʜʘʥʥʠ ʟʘ 

ʝʧʠʣʝʧʪʠʬʦʨʤʝʥʘ ʘʢʪʠʚʥʦʩʪ ʚ ʮʝʥʪʨʦʪʝʤʧʦʨʘʣʥʠʪʝ ʦʪʚʝʞʜʘʥʠʷ. ʇʨʠ ʟʘʩʝʛʥʘʪʠʪʝ 

ʠʥʜʠʚʠʜʠ ʠʤʘ ʠ ʨʝʯʝʚʘ ʜʠʩʧʨʘʢʩʠʷ ʠ ʠʥʪʝʣʝʢʪʫʘʣʝʥ ʜʝʬʠʮʠʪ. ʅʘʨʫʰʝʥʠʷʪʘ ʚ 

ʝʟʠʢʦʚʠʪʝ ʬʫʥʢʮʠʠ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʦʨʛʘʥʠʟʠʨʘʥʝʪʦ ʠ 



42 

 

ʢʦʦʨʜʠʥʠʨʘʥʝʪʦ ʥʘ ʜʚʠʞʝʥʠʷʪʘ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʧʨʦʠʟʚʝʞʜʘʥʝ ʥʘ ʧʣʘʚʥʘ ʠ 

ʨʘʟʙʠʨʘʝʤʘ ʨʝʯ (ʧʨʘʢʩʠʩ) ʠ ʧʦ ʪʦʚʘ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʦʪ ʩʠʥʜʨʦʤʘ ʥʘ Landau-Kleffner.  

ʅʘʯʘʣʦʪʦ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʝ ʚ ʜʝʪʩʪʚʦʪʦ (ʦʪ 1.5 ʜʦ 10 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ) ʩ 

ʜʘʥʥʠ ʟʘ ʘʥʪʠʮʠʧʘʮʠʷ ʚ ʩʣʝʜʚʘʱʠʪʝ ʧʦʢʦʣʝʥʠʷ [Sheffer ʠ ʩʲʘʚʪ. 1995ʘ]. 

ɽʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʠʤʘʪ ʪʝʥʜʝʥʮʠʷ ʟʘ ʩʧʦʥʪʘʥʥʘ ʨʝʤʠʩʠʷ ʧʨʠ ʥʷʢʦʠ 

ʠʥʜʠʚʠʜʠ, ʥʦ ʨʝʯʝʚʘʪʘ ʜʠʩʧʨʘʢʩʠʷ ʠ ʠʥʪʝʣʝʢʪʫʘʣʥʠʷ ʜʝʬʠʮʠʪ ʧʝʨʩʠʩʪʠʨʘʪ. 

Kugler ʠ ʩʲʘʚʪ. (2008) ʦʧʠʩʚʘʪ ʧʦʜʦʙʥʘ ʬʘʤʠʣʠʷ ʩ 11 ʟʘʩʝʛʥʘʪʠ ʯʣʝʥʦʚʝ ʦʪ 

ʪʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʧʦʢʦʣʝʥʠʷ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʘʚʩʪʨʘʣʠʡʩʢʘʪʘ ʬʘʤʠʣʠʷ ʧʘʮʠʝʥʪʠʪʝ 

ʠʤʘʪ ʧʦ-ʜʲʣʲʛ ʭʦʜ ʥʘ ʝʧʠʣʝʧʩʠʷʪʘ, ʣʠʧʩʚʘʪ ʢʣʠʥʠʯʥʠ ʜʘʥʥʠ ʟʘ ʘʥʪʠʮʠʧʘʮʠʷ ʠ ʠʤʘ 

ʧʦʜʦʙʨʝʥʠʝ ʥʘ ʨʝʯʝʚʘʪʘ ʜʠʩʧʨʘʢʩʠʷ ʩ ʚʲʟʨʘʩʪʪʘ.  

ʆʧʠʩʘʥʠʪʝ ʜʚʝ ʬʘʤʠʣʠʠ ʠʤʘʪ ʦʙʱʠ ʯʝʨʪʠ ʩ ʙʝʥʠʛʥʝʥʘʪʘ ʝʧʠʣʝʧʩʠʷ ʩ 

ʮʝʥʪʨʦʪʝʤʧʦʨʘʣʥʠ ʦʩʪʨʠʷ (ʨʦʣʘʥʜʦʚʘ ʝʧʠʣʝʧʩʠʷ), ʥʦ ʥʘʣʠʯʠʝʪʦ ʥʘ ʘʚʪʦʟʦʤʥʦ-

ʜʦʤʠʥʘʥʪʝʥ ʤʦʜʝʣ ʥʘ ʫʥʘʩʣʝʜʷʚʘʥʝ, ʥʝʚʨʦʣʦʛʠʯʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘ ʠ ʠʥʪʝʣʝʢʪʫʘʣʝʥ 

ʜʝʬʠʮʠʪ ʧʦʟʚʦʣʷʚʘʪ ʦʪʜʝʣʷʥʝʪʦ ʠʤ ʚ ʥʦʚ ʩʠʥʜʨʦʤ.  

ɻʝʥʝʪʠʯʥʘʪʘ ʦʩʥʦʚʘ ʥʘ ʩʠʥʜʨʦʤʘ ʥʝ ʝ ʥʘʧʲʣʥʦ ʠʟʷʩʥʝʥʘ, ʥʦ ʢʣʠʥʠʯʥʠʪʝ 

ʜʘʥʥʠ ʟʘ ʘʥʪʠʮʠʧʘʮʠʷ ʚ ʧʲʨʚʦʪʦ ʦʧʠʩʘʥʦ ʘʚʩʪʨʘʣʠʡʩʢʦ ʩʝʤʝʡʩʪʚʦ [Sheffer ʠ ʩʲʘʚʪ. 

1995ʘ] ʧʨʝʜʧʦʣʘʛʘʪ, ʯʝ ʝʜʠʥ ʦʪ ʚʲʟʤʦʞʥʠʪʝ ʛʝʥʝʪʠʯʥʠ ʤʝʭʘʥʠʟʤʠ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʝʢʩʧʘʥʟʠʷ ʥʘ ʥʝʩʪʘʙʠʣʥʠ ʪʨʠʥʫʢʣʝʦʪʠʜʥʠ ʧʦʚʪʦʨʠ. Roll ʠ ʩʲʘʚʪ. (2006) 

ʠʜʝʥʪʠʬʠʮʠʨʘʪ SRPX2 ʛʝʥʘ, ʨʘʟʧʦʣʦʞʝʥ ʥʘ ʭʨʦʤʦʟʦʤʘ Xp11ï21, ʢʘʪʦ ʦʪʛʦʚʦʨʝʥ 

ʟʘ ʨʦʣʘʥʜʦʚʘ ʝʧʠʣʝʧʩʠʷ ʩ ʨʝʯʝʚʘ ʜʠʩʧʨʘʢʩʠʷ ʧʨʠ ʬʘʤʠʣʠʷ ʩ ʍ-ʩʚʲʨʟʘʥʦ 

ʫʥʘʩʣʝʜʷʚʘʥʝ.  

 

1.2 ɻʝʥʝʪʠʯʥʘ  ʝʧʠʣʝʧʩʠʷ ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ (ɻɽʌɻ+) 

 

1.2.1 ʀʩʪʦʨʠʷ ʠ ʝʧʠʜʝʤʠʦʣʦʛʠʷ 

 

ɻʝʥʝʪʠʯʥʘʪʘ ʝʧʠʣʝʧʩʠʷ ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ + (ɻɽʌɻ+), ʠʟʚʝʩʪʥʘ ʧʨʝʜʠ 

ʢʘʪʦ ʛʝʥʝʨʘʣʠʟʠʨʘʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ, ʝ ʬʘʤʠʣʝʥ ʝʧʠʣʝʧʪʠʯʝʥ 

ʩʠʥʜʨʦʤ ʩ ʥʘʯʘʣʦ ʚ ʜʝʪʩʢʘ ʚʲʟʨʘʩʪ ʠ ʭʝʪʝʨʦʛʝʥʝʥ ʬʝʥʦʪʠʧ ʩ ʠʟʨʘʟʝʥʠ ʠʥʪʨʘ- ʠ 

ʠʥʪʝʨ-ʬʘʤʠʣʥʠ ʚʘʨʠʘʮʠʠ. ʆʧʠʩʘʥʘ ʝ ʟʘ ʧʲʨʚʠ ʧʲʪ ʧʨʝʟ 1997 ʛʦʜʠʥʘ ʧʨʠ 

ʘʚʩʪʨʘʣʠʡʩʢʘ ʬʘʤʠʣʠʷ ʩ 28 ʟʘʩʝʛʥʘʪʠ ʯʣʝʥʦʚʝ ʩ ʨʘʟʣʠʯʝʥ ʧʦ ʪʝʞʝʩʪ ʬʝʥʦʪʠʧ, 

ʚʘʨʠʨʘʱ ʦʪ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ, ʧʨʝʟ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʝʧʠʣʝʧʩʠʠ ʜʦ ʥʘʡ-ʪʝʞʢʠʷ 

ʩʧʝʢʪʲʨ ʥʘ ʩʠʥʜʨʦʤʘ (ʤʠʦʢʣʦʥʠʯʥʦ-ʘʩʪʘʪʠʯʥʘ ʝʧʠʣʝʧʩʠʷ ʠ ʩʠʥʜʨʦʤ ʥʘ Dravet) 
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[Scheǟʝr ʠ ʩʲʘʚʪ. 1997]. ʇʦ-ʢʲʩʥʦ ʩʝʤʝʡʩʪʚʘ ʩ ɻɽʌɻ+ ʩʘ ʦʧʠʩʘʥʠ ʧʦ ʮʝʣʠʷ ʩʚʷʪ, 

ʚʢʣʶʯʠʪʝʣʥʦ ʉʲʨʙʠʷ, ɹʲʣʛʘʨʠʷ, ʊʫʥʠʩ, ʖʞʥʘ ɸʤʝʨʠʢʘ ʠ ʤʥʦʛʦ ʘʟʠʘʪʩʢʠ ʜʲʨʞʘʚʠ 

[Pineda-Trujillo  ʠ ʩ̡ʘʚʪ. 2005; ʀʚʘʥʦʚ ʠ ʩʲʘʚʪ.2005; ʊʲʨʥʝʚ ʠ ʩʲʘʚʪ. 2007].  

 

1.2.2 ɻʝʥʝʪʠʯʥʘ ʝʪʠʦʣʦʛʠʷ ʠ ʧʘʪʦʛʝʥʝʟʘ 

 

ʇʲʨʚʦʥʘʯʘʣʥʦ, ʠʜʝʥʪʠʬʠʮʠʨʘʥʝʪʦ ʥʘ ʛʝʥʠʪʝ ʧʨʠ ɻɽʌɻ+ ʝ ʩʪʘʥʘʣʦ ʯʨʝʟ 

ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʛʦʣʝʤʠ ʬʘʤʠʣʠʠ ʩ ʘʚʪʦʟʦʤʥʦ - ʜʦʤʠʥʘʥʪʥʦ ʫʥʘʩʣʝʜʷʚʘʥʝ ʠ ʥʝʧʲʣʥʘ 

ʧʝʥʝʪʨʘʥʥʦʩʪ. ʇʦ-ʢʲʩʥʦ ʩʝ ʫʩʪʘʥʦʚʷʚʘ, ʯʝ ɻɽʌɻ+ ʧʦ-ʯʝʩʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʠ 

ʤʘʣʢʠ ʬʘʤʠʣʠʠ, ʠ ʯʝ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʧʦʢʘʟʚʘ ʢʦʤʧʣʝʢʩʥʦ ʫʥʘʩʣʝʜʷʚʘʥʝ, ʧʨʠ 

ʢʦʝʪʦ ʥʘʨʝʜ ʩ ʚʣʠʷʥʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʛʝʥʠ ʟʥʘʯʝʥʠʝ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ 

ʦʢʘʟʚʘʪ ʠ ʬʘʢʪʦʨʠ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ [Scheffer ʠ ʩʲʘʚʪ. 2005].  

ʇʦʥʘʩʪʦʷʱʝʤ ʩʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʤʫʪʘʮʠʠ ʚ ʥʷʢʦʣʢʦ ʛʝʥʘ, ʢʦʠʪʦ ʢʦʜʠʨʘʪ 

ʨʘʟʣʠʯʥʠ ʩʫʙʝʜʠʥʠʮʠ ʥʘ ʚʦʣʪʘʞ ï ʟʘʚʠʩʠʤʠ ʠ ʣʠʛʘʥʜ-ʟʘʚʠʩʠʤʠ ʡʦʥʥʠ ʢʘʥʘʣʠ. 

ʇʲʨʚʘʪʘ ʦʧʠʩʘʥʘ ʤʫʪʘʮʠʷ ʝ ʧʨʠ ɸʚʩʪʨʘʣʠʡʩʢʦ ʩʝʤʝʡʩʪʚʦ ʩ ɻɽʌɻ+ ʠ ʩʢʘʯʝʥʦʩʪ ʩ 

ʭʨʦʤʦʟʦʤʘ 19q13.1 ʠ ʧʨʝʜʩʪʘʚʣʷʚʘ ʪʦʯʢʦʚʘ ʤʫʪʘʮʠʷ C121W ʚ SCN1B ʛʝʥʘ, 

ʢʦʜʠʨʘʱ ɓ1- ʩʫʙʝʜʠʥʠʮʘʪʘ ʥʘ ʚʦʣʪʘʞ-ʟʘʚʠʩʠʤʠʷ ʥʘʪʨʠʝʚ ʢʘʥʘʣ [Wallace ʠ ʩʲʘʚʪ. 

1998]. ɹʝʪʘ-1 ʩʫʙʝʜʠʥʠʮʘʪʘ ʥʘ ʚʦʣʪʘʞ-ʟʘʚʠʩʠʤʠʷ ʥʘʪʨʠʝʚ ʢʘʥʘʣ ʠʤʘ ʚʘʞʥʘ 

ʤʦʜʫʣʠʨʘʱʘ ʨʦʣʷ ʟʘ ʢʠʥʝʪʠʢʘʪʘ ʥʘ ʡʦʥʥʠʷ ʢʘʥʘʣ ʠ ʩʝ ʨʘʟʧʦʣʘʛʘ ʦʪ ʜʚʝʪʝ ʩʪʨʘʥʠ ʥʘ 

ʧʦʨʦʦʙʨʘʟʫʚʘʱʘʪʘ ʘʣʬʘ-ʩʫʙʝʜʠʥʠʮʘ. ɼʦ ʤʦʤʝʥʪʘ ʩʘ ʦʧʠʩʘʥʠ ʦʙʱʦ ʯʝʪʠʨʠ 

ʨʘʟʣʠʯʥʠ ʤʫʪʘʮʠʠ ʚ SCN1B ʛʝʥʘ ï ʪʨʠ ʧʦʛʨʝʰʥʦʩʤʠʩʣʝʥʠ ʠ ʝʜʥʘ ʚʲʪʨʝʛʝʥʥʘ 

ʜʝʣʝʮʠʷ. ɽʜʥʘ ʦʪ ʧʦʛʨʝʰʥʦʩʤʠʩʣʝʥʠʪʝ ʤʫʪʘʮʠʠ ï ʦʧʠʩʘʥʘʪʘ ʧʦ-ʛʦʨʝ ʪʦʯʢʦʚʘ 

ʤʫʪʘʮʠʷ C121W ʩʝ ʩʲʦʙʱʘʚʘ ʧʨʠ ʦʱʝ ʪʨʠ ʜʨʫʛʠ ʥʝʩʚʲʨʟʘʥʠ ʬʘʤʠʣʠʠ [Audenaert ʠ 

ʩʲʘʚʪ. 2003; Scheffer ʠ ʩʲʘʚʪ. 2007; Harkin ʠ ʩʲʘʚʪ. 2007] ʠ ʤʦʞʝ ʙʠ ʩʝ ʜʲʣʞʠ ʥʘ 

ʤʫʪʘʮʠʷ ʩ ʝʬʝʢʪ ʥʘ ʨʦʜʦʥʘʯʘʣʥʠʢʘ. ʌʫʥʢʮʠʦʥʘʣʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦʢʘʟʚʘʪ, ʯʝ 

ʤʫʪʘʮʠʠʪʝ ʚ SCN1B ʛʝʥʘ ʚʦʜʷʪ ʜʦ ʟʘʛʫʙʘ ʥʘ ʬʫʥʢʮʠʷ ʥʘ ʥʘʪʨʠʝʚʠʷ ʢʘʥʘʣ [Scheffer 

ʠ ʩʲʘʚʪ. 2009]. 

ʅʘʡ-ʯʝʩʪʦ ʦʪʢʨʠʚʘʥʠʪʝ ʤʫʪʘʮʠʠ ʧʨʠ ɻɽʌɻ+ ʟʘ ʪʝʟʠ ʚ SCN1A ʛʝʥʘ. ʊʦʡ 

ʢʦʜʠʨʘ ʧʦʨʦʦʙʨʘʟʫʚʘʱʘʪʘ ʘʣʬʘ-1 ʩʫʙʝʜʠʥʠʮʘ ʥʘ ʥʘʪʨʠʝʚʠʷ ʢʘʥʘʣ, ʢʦʷʪʦ ʩʝ ʩʲʩʪʦʠ 

ʦʪ ʯʝʪʠʨʠ ʭʦʤʦʣʦʞʥʠ ʜʦʤʝʥʘ (Dɯ-ɯV). ʇʲʨʚʠʪʝ ʤʫʪʘʮʠʠ ʚ ʪʦʟʠ ʛʝʥ ʩʘ ʦʧʠʩʘʥʠ ʧʨʠ 

ʜʚʝ ʬʨʝʥʩʢʠ ʬʘʤʠʣʠʠ, ʢʘʨʪʠʨʘʥʠ ʚʲʨʭʫ 2q24 ʭʨʦʤʦʟʦʤʘ [Baulac ʠ ʩʲʘʚʪ. 1999; 

Moulard ʠ ʩʲʘʚʪ. 1999]. ʇʦʥʘʩʪʦʷʱʝʤ ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʥʘʜ 200 ʨʘʟʣʠʯʥʠ ʤʫʪʘʮʠʠ ʚ 

SCN1A ʛʝʥʘ. ʊʝ ʩʘ ʣʦʢʘʣʠʟʠʨʘʥʠ ʧʦ ʮʷʣʘʪʘ ʤʫ ʜʲʣʞʠʥʘ, ʥʦ ʥʘʡ-ʯʝʩʪʦ ʠʟʚʲʥ 
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ʧʦʨʦʦʙʨʘʟʫʚʘʱʠʷ ʨʝʛʠʦʥ ʠ ʩʘ ʧʨʝʜʠʤʥʦ ʧʦʛʨʝʰʥʦʩʤʠʩʣʝʥʠ ʤʫʪʘʮʠʠ [Zuberi ʠ 

ʩʲʘʚʪ. 2011]. ɸʩʦʮʠʠʨʘʪ ʩʝ ʩ ʧʲʣʥʠʷ ʩʧʝʢʪʲʨ ʥʘ ɻɽʌɻ+ ʬʝʥʦʪʠʧʘ, ʚʢʣʶʯʚʘʱ 

ʤʠʦʢʣʦʥʠʯʥʦ-ʘʩʪʘʪʠʯʥʘ ʝʧʠʣʝʧʩʠʷ, ʩʠʥʜʨʦʤ ʥʘ Dravet, ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ, 

ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ, ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ ʠ ʜʨʫʛʠ ʪʠʧʦʚʝ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ 

ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ. ʇʨʦʚʝʜʝʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ 

ʬʫʥʢʮʠʦʥʘʣʥʠʷ ʝʬʝʢʪ ʥʘ SCN1A ʤʫʪʘʮʠʠʪʝ ʧʦʢʘʟʚʘʪ ʨʘʟʣʠʯʥʠ ʨʝʟʫʣʪʘʪʠ, ʢʘʪʦ 

ʥʷʢʦʠ ʦʪ ʤʫʪʘʮʠʠʪʝ ʚʦʜʷʪ ʜʦ ʟʘʛʫʙʘ ʥʘ ʬʫʥʢʮʠʷ ʥʘ ʡʦʥʥʠʷ ʢʘʥʘʣ, ʜʦʢʘʪʦ ʜʨʫʛʠ 

ʧʨʦʤʝʥʷʪ ʠʣʠ ʟʘʩʠʣʚʘʪ ʪʘʟʠ ʬʫʥʢʮʠʷ [Lossin ʠ ʩʲʘʚʪ. 2002; 2003].  

ɼʨʫʛʘ ʛʨʫʧʘ ʦʪ ʛʝʥʠ ʘʩʦʮʠʠʨʘʥʠ ʩ ɻɽʌɻ+ ʩʘ ʪʝʟʠ ʢʦʜʠʨʘʱʠ ʩʫʙʝʜʠʥʠʮʠ ʥʘ 

GABAA ʨʝʮʝʧʪʦʨʘ ï ʣʠʛʘʥʜ-ʟʘʚʠʩʠʤ ʭʣʦʨʝʥ ʢʘʥʘʣ, ʢʦʡʪʦ ʤʝʜʠʠʨʘ ʙʲʨʟʘʪʘ 

ʩʠʥʘʧʪʠʯʥʘ ʠʥʭʠʙʠʮʠʷ. ʄʫʪʘʮʠʠ ʚ ʛʘʤʘ 2-ʩʫʙʝʜʠʥʠʮʘʪʘ, GABRG2 (GABRG2-ʛʝʥ) 

ʥʘ ʪʦʟʠ ʨʝʮʝʧʪʦʨ ʩʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʧʨʠ ʩʝʤʝʡʩʪʚʘ ʩ ɻɽʌɻ+, ʘ ʩʲʱʦ ʪʘʢʘ ʠ ʧʨʠ 

ʬʘʤʠʣʠʠ ʩ ʜʝʪʩʢʘ ʘʙʩʘʥʩʥʘ ʝʧʠʣʝʧʩʠʷ [Baulac ʠ ʩʲʘʚʪ. 2001; Wallace ʠ ʩʲʘʚʪ. 

2001]. ʌʫʥʢʮʠʦʥʘʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦʢʘʟʚʘʪ, ʯʝ ʤʫʪʘʮʠʠʪʝ ʚ GABRG2 ʛʝʥʘ ʚʦʜʷʪ 

ʜʦ ʥʘʨʫʰʝʥʘ ʬʫʥʢʮʠʷ ʠ ʘʙʥʦʨʤʝʥ ʪʨʘʥʩʧʦʨʪ, ʧʦʨʘʜʠ ʥʝʚʲʟʤʦʞʥʦʩʪ ʥʘ ʨʝʮʝʧʪʦʨʘ 

ʜʘ ʜʦʩʪʠʛʥʝ ʢʣʝʪʲʯʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ.  

Dibbens ʠ ʩʲʘʚʪ. (2004) ʦʧʠʩʚʘʪ ʨʘʟʣʠʯʥʠ ʧʨʦʤʝʥʠ ʚ GABARD ʛʝʥʘ, 

ʢʦʜʠʨʘʱ ʜʝʣʪʘ-ʩʫʙʝʜʠʥʠʮʘʪʘ ʥʘ GABA A  ʨʝʮʝʧʪʦʨʘ ʧʨʠ ʤʘʣʢʠ ʬʘʤʠʣʠʠ ʩ ɻɽʌɻ+. 

ʊʝʟʠ ʧʨʦʤʝʥʠ ʚʦʜʷʪ ʜʦ ʧʦʥʠʞʝʥʠʝ ʥʘ GABA ʤʝʜʠʠʨʘʥʠʷ ʡʦʥʝʥ ʧʦʪʦʢ ʠ ʧʦʚʠʰʝʥʘ 

ʚʲʟʙʫʜʠʤʦʩʪ, ʢʦʝʪʦ ʧʦʢʘʟʚʘ ʮʝʥʪʨʘʣʥʘʪʘ ʨʦʣʷ ʥʘ GABA ʟʘ ʠʥʭʠʙʠʮʠʷʪʘ. ɸʚʪʦʨʠʪʝ 

ʠʟʢʘʟʚʘʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʝ ʪʦʟʠ ʛʝʥ ʩʲʱʦ ʫʯʘʩʪʚʘ ʚ ʧʘʪʦʛʝʥʝʟʘʪʘ ʥʘ ɻɽʌɻ+, ʥʦ ʝ 

ʥʝʦʙʭʦʜʠʤʦ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʜʘ ʙʲʜʘʪ ʧʦʪʚʲʨʜʝʥʠ ʠ ʚ ʜʨʫʛʠ ʬʘʤʠʣʠʠ. 

ʆʧʠʩʘʥʠʪʝ ʛʝʥʠ ʠ ʤʫʪʘʮʠʠ ʩʝ ʠʜʝʥʪʠʬʠʮʠʨʘʪ ʩʘʤʦ ʧʨʠ 20% ʦʪ ʛʦʣʝʤʠʪʝ 

ʬʘʤʠʣʠʠ ʩ ɻɽʌɻ+, ʢʘʪʦ 10% ʦʪ ʪʷʭ ʩʘ ʤʫʪʘʮʠʠ ʚ SCN1A ʛʝʥʘ [Wallace ʠ ʩʲʘʚʪ. 

2001]. ʊʦʚʘ ʦʟʥʘʯʘʚʘ ʯʝ ʚʩʝ ʦʱʝ ʠʤʘ ʤʥʦʛʦ ʛʣʘʚʥʠ ʛʝʥʠ, ʢʦʠʪʦ ʧʨʝʜʩʪʦʷʪ ʜʘ ʙʲʜʘʪ 

ʦʪʢʨʠʪʠ. ʅʝʱʦ ʧʦʚʝʯʝ, ʙʨʦʷʪ ʥʘ ʛʝʥʠʪʝ ʜʦʧʨʠʥʘʩʷʱʠ ʟʘ ʢʦʤʧʣʝʢʩʥʦʪʦ 

ʫʥʘʩʣʝʜʷʚʘʥʝ ʚʩʝ ʦʱʝ ʥʝ ʝ ʠʟʚʝʩʪʝʥ, ʥʠʪʦ ʢʘʢʲʚ ʝ ʝʬʝʢʪʘ ʥʘ ʚʩʝʢʠ ʦʪʜʝʣʝʥ ʛʝʥ. 

ɼʘʣʠ ɻɽʌɻ+ ʬʝʥʦʪʠʧʲʪ ʝ ʨʝʟʫʣʪʘʪ ʦʪ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʧʝʪ ʠʣʠ ʜʝʩʝʪ ʛʝʥʘ, ʢʘʢ 

ʛʝʥʥʠʪʝ ʤʫʪʘʮʠʠ ʠ ʢʦʤʙʠʥʘʮʠʠ ʤʝʞʜʫ ʪʷʭ ʚʣʠʷʷʪ ʥʘ ʬʝʥʦʪʠʧʘ ʠ ʧʦ ʢʘʢʲʚ ʥʘʯʠʥ  

ʬʘʢʪʦʨʠʪʝ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʬʝʥʦʪʠʧʥʘʪʘ ʭʝʪʝʨʦʛʝʥʥʦʩʪ ʩʘ 

ʚʲʧʨʦʩʠ ʥʘ ʢʦʠʪʦ ʧʨʝʜʩʪʦʠ ʜʘ ʩʝ ʦʪʛʦʚʦʨʠ ʚ ʙʲʜʝʱʝ [Scheffer ʠ ʩʲʘʚʪ. 2009].  
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1.2.3 ʂʣʠʥʠʯʝʥ ʩʧʝʢʪʲʨ ʥʘ ʛʝʥʝʪʠʯʥʘʪʘ ʝʧʠʣʝʧʩʠʷ ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ+. 

 

ʅʘʡ-ʯʝʩʪʠʷʪ ɻɽʌɻ+ ʬʝʥʦʪʠʧ ʚʢʣʶʯʚʘ [Scheǟʝr ʠ ʩʲʘʚʪ.1997; Singh ʠ ʩʲʘʚʪ. 

1999] : 

ü ʢʣʘʩʠʯʝʩʢʠ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ (49%) ï ʢʦʥʚʫʣʩʠʚʥʠ ʘʪʘʢʠ, ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʜ 38
0 
ʉ, ʩ ʥʘʯʘʣʦ ʦʢʦʣʦ 3 ʤʝʩʝʯʥʘ ʚʲʟʨʘʩʪ ʠ ʢʨʘʡ ʦʢʦʣʦ 

6 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ. 

ü Ăʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩò (24%), ʢʦʠʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʬʝʙʨʠʣʥʠ 

ʛʲʨʯʦʚʝ ʧʨʦʜʲʣʞʘʚʘʱʠ ʥʘʜ 6 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ, ʠʣʠ ʪʘʢʠʚʘ, ʢʦʠʪʦ ʩʝ 

ʩʲʯʝʪʘʚʘʪ ʩ ʘʬʝʙʨʠʣʥʠ ʧʨʠʩʪʲʧʠ 

ü ʣʝʢʠ ʜʦ ʪʝʞʢʠ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʝʧʠʣʝʧʩʠʠ (13%) ʩ ʘʙʩʘʥʩʠ, 

ʤʠʦʢʣʦʥʠʯʥʠ ʠʣʠ ʘʪʦʥʠʯʥʠ ʧʨʠʩʪʲʧʠ, ʢʣʘʩʠʯʝʩʢʘ ʤʠʦʢʣʦʥʠʯʥʦ-

ʘʩʪʘʪʠʯʥʘ ʝʧʠʣʝʧʩʠʷ ʠ ʩʠʥʜʨʦʤ ʥʘ Dravet.  

 

Singh ʠ ʩʲʘʚʪ. (1999) ʦʧʠʩʚʘʪ ʧʘʮʠʝʥʪʠ ʩ ɻɽʌɻ+, ʧʨʠ ʢʦʠʪʦ ʩʘ ʥʘʣʠʮʝ ʠ 

ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ ʩʲʩ ʩʝʤʠʦʣʦʛʠʷ, ʭʘʨʘʢʪʝʨʥʘ ʟʘ ʪʝʤʧʦʨʘʣʥʠʷ ʜʷʣ, ʢʘʪʦ ʪʝ ʩʘ 

ʧʦ-ʨʝʜʢʠ ʦʪ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠʪʝ ʧʨʠʩʪʲʧʠ ʠ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʧʦʷʚʷʚʘʪ ʩʣʝʜ 

ʧʨʝʜʰʝʩʪʚʘʱʠ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ/ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ. ʊʘʢʠʚʘ ʧʘʮʠʝʥʪʠ ʩʘ 

ʦʧʠʩʘʥʠ ʠ ʦʪ ʜʨʫʛʠ ʘʚʪʦʨʠ, ʢʘʪʦ ʪʝʤʦʨʘʣʥʦ-ʜʷʣʦʚʘʪʘ ʝʧʠʣʝʧʩʠʷ ʚ ʥʷʢʦʠ ʦʪ 

ʩʣʫʯʘʠʪʝ ʩʝ ʩʲʯʝʪʘʚʘ ʠ ʩ ʭʠʧʦʢʘʤʧʘʣʥʘ ʩʢʣʝʨʟʘ [Abou-Khalil ʠ ʩʲʘʚʪ. 2001; 

Sugawara ʠ ʩʲʘʚʪ. 2001; Baulac ʠ ʩʲʘʚʪ. 2001; Wallace ʠ ʩʲʘʚʪ. 2002]. ʊʘʢʘ ʩʝ ʩʪʠʛʘ 

ʜʦ ʟʘʢʣʶʯʝʥʠʝʪʦ, ʯʝ ʧʘʨʮʠʘʣʥʠʪʝ ʧʨʠʩʪʲʧʠ ʧʨʠ ɻɽʌɻ+ ʩʘ ʚʩʣʝʜʩʪʚʠʝ ʥʘ 

ʬʝʙʨʠʣʥʠʪʝ ʛʲʨʯʦʚʝ, ʪʡ̡ ʢʘʪʦ ʝ ʜʦʙʨʝ ʠʟʚʝʩʪʥʘ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʫʩʣʦʞʥʝʥʠʪʝ 

ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʠ ʪʝʤʧʦʨʘʣʥʘʪʘ ʝʧʠʣʝʧʩʠʷ [Maher&McLachlan, 1995]. ɺ 

ʢʦʥʪʨʘʩʪ ʩ ʪʝʟʠ ʬʘʤʠʣʠʠ ʩ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ ʠ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ, 

Depondt ʠ ʩʲʘʚʪ. (2002), Claes ʠ ʩʲʘʚʪ. (2004) ʠ Scheffer ʠ ʩʲʘʚʪ. (2007) ʧʫʙʣʠʢʫʚʘʪ 

ʩʝʤʝʡʩʪʚʘ ʩ ɻɽʌɻ+, ʧʨʠ ʢʦʠʪʦ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘʪʘ ʝʧʠʣʝʧʩʠʷ ʥʝ ʩʝ ʧʨʝʜʰʝʩʪʚʘ 

ʦʪ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ. ʊʦʚʘ ʥʘʙʣʶʜʝʥʠʝ ʧʦʢʘʟʚʘ, ʯʝ ʪʘʟʠ ʬʦʢʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʥʘʡ-

ʚʝʨʦʷʪʥʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʯʘʩʪ ʦʪ ʬʝʥʦʪʠʧʥʠʷ ʩʧʝʢʪʲʨ ʥʘ ɻɽʌɻ+, ʘ ʥʝ ʝ ʧʨʦʩʪʦ 

ʚʪʦʨʠʯʝʥ ʨʝʟʫʣʪʘʪ ʥʘ ʫʚʨʝʜʘ ʦʪ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʧʨʠʩʪʲʧʠ. Baulac ʠ ʩʲʘʚʪ. (1999) 

ʦʧʠʩʚʘʪ ʬʨʝʥʩʢʘ ʬʘʤʠʣʠʷ ʩ ʬʨʦʥʪʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ ʩ ʭʝʤʠʢʣʦʥʠʯʥʠ ʠ ʦʨʦ-

ʬʘʮʠʘʣʥʠ ʤʦʪʦʨʥʠ ʧʨʠʩʪʲʧʠ. Thomas ʠ ʩʘ̡ʚʪ. (2012) ʧʫʙʣʠʢʫʚʘʪ ʠʟʩʣʝʜʚʘʥʝ, ʚ 

ʢʦʝʪʦ ʩʘ ʚʢʣʶʯʝʥʠ 80 ʘʥʛʣʠʡʩʢʠ ʬʘʤʠʣʠʠ ʩ ɻɽʌɻ+ ʠ ʠʟʢʘʟʚʘʪ ʠʜʝʷʪʘ ʟʘ ʨʘʟʜʝʣʷʥʝ 
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ʥʘ ɻɽʌɻ+ ʬʝʥʦʪʠʧʘ ʥʘ ʢʣʘʩʠʯʝʩʢʠ ʠ ʛʨʘʥʠʯʝʥ. ʇʘʮʠʝʥʪʠʪʝ ʩ ʛʨʘʥʠʯʝʥ ʬʝʥʦʪʠʧ 

ʠʤʘʪ ʤʥʦʛʦ ʩʭʦʜʥʠ ʯʝʨʪʠ ʩ ʢʣʘʩʠʯʝʩʢʘʪʘ ɻɽʌɻ+, ʢʘʪʦ ʬʝʨʙʠʣʥʠ ʛʲʨʯʦʚʝ ʠ 

ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ, ʥʦ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʪʷʭ ʩʘ ʩ ʬʦʢʘʣʥʘ ʝʧʠʣʝʧʩʠʷ (40% 

ʩʨʝʱʫ 20% ʦʪ ʪʝʟʠ ʩ ʢʣʘʩʠʯʝʩʢʠ ʬʝʥʦʪʠʧ) ʠ ʩ ʜʚʦʡʥʦ ʧʦ-ʚʠʩʦʢʘ ʯʝʩʪʦʪʘ ʥʘ 

ʤʠʛʨʝʥʘ [Thomas ʠ ʩʲʘʚʪ. 2012].  

ʆʧʠʩʘʥʘʪʘ ʠʟʨʘʟʝʥʘ ʢʣʠʥʠʯʥʘ ʭʝʪʝʨʦʛʝʥʥʦʩʪ ʥʘ ɻɽʌɻ+, ʩʲʩ ʩʲʯʝʪʘʥʠʝ ʥʘ 

ʧʘʨʮʠʘʣʥʠ ʠ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ ʟʘʪʨʫʜʥʷʚʘ ʪʦʯʥʦʪʦ 

ʢʣʘʩʠʬʠʮʠʨʘʥʝ ʥʘ ʩʠʥʜʨʦʤʘ, ʟʘʱʦʪʦ ʪʦʡ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʮʷʣʦ ʧʨʠʯʠʩʣʝʥ ʢʲʤ 

ʥʠʪʦ ʝʜʥʘ ʛʨʫʧʘ. ʊʦʚʘ ʦʙʫʩʣʘʚʷ ʠ ʧʨʦʤʷʥʘʪʘ ʚ ʧʲʨʚʦʥʘʯʘʣʥʦʪʦ ʥʘʠʤʝʥʦʚʘʥʠʝ ʥʘ 

ʩʠʥʜʨʦʤʘ ʦʪ ʛʝʥʝʨʘʣʠʟʠʨʘʥʘ ʥʘ ʛʝʥʝʪʠʯʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ 

[Scheffer ʠ ʩʲʘʚʪ. 2005].  

 

1.2.4 ɼʠʘʛʥʦʩʪʠʢʘ  

 

ʅʝʚʨʦʣʦʛʠʯʥʠʷʪ ʠ ʥʝʚʨʦʧʩʠʭʦʣʦʛʠʯʥʠʷʪ ʩʪʘʪʫʩ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ ʩ ʧʦ-ʣʝʢ 

ʬʝʥʦʪʠʧ, ʦʙʠʢʥʦʚʝʥʦ ʩʘ ʥʦʨʤʘʣʥʠ, ʘ ʩʲʱʦ ʠ ʠʥʪʝʨʠʢʪʘʣʥʦʪʦ ɽɽɻ ʠʟʩʣʝʜʚʘʥʝ. ʇʨʠ 

ʥʘʣʠʯʠʝ ʥʘ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ ʚ ɽɽɻ ʩʝ ʦʪʢʨʠʚʘʪ ʝʧʠʣʝʧʪʠʬʦʨʤʝʥʠ ʨʘʟʨʷʜʠ, 

ʧʨʦʠʟʭʦʞʜʘʱʠ ʦʪ ʦʧʨʝʜʝʣʝʥʘ ʤʦʟʲʯʥʘ ʦʙʣʘʩʪ. ʇʨʠ ʧʘʮʠʝʥʪʠ ʩ ʧʦ-ʪʝʞʲʢ ʬʝʥʦʪʠʧ, 

ɽɽɻ ʥʘʭʦʜʢʘʪʘ ʟʘʚʠʩʠ ʦʪ ʚʠʜʘ ʥʘ ʧʨʠʩʪʲʧʠʪʝ. ɹʲʨʟʠ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʦʩʪʨʠ ʚʲʣʥʠ 

ʤʦʛʘʪ ʜʘ ʩʝ ʚʠʜʷʪ ʧʨʠ ʤʠʦʢʣʦʥʠʯʥʦ-ʘʩʪʘʪʠʯʥʘ ʝʧʠʣʝʧʩʠʷ, ʘ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʦʩʪʨʠ 

ʚʲʣʥʠ ʠ ʦʛʥʠʱʥʠ ʨʘʟʨʷʜʠ ï ʧʨʠ ʧʘʮʠʝʥʪʠ ʩʲʩ ʩʠʥʜʨʦʤ ʥʘ Dravet [Doose ʠ ʩʲʘʚʪ. 

1998]. 

ʄʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʛʣʘʚʝʥ ʤʦʟʲʢ ʧʦʯʪʠ ʚʠʥʘʛʠ ʝ 

ʥʦʨʤʘʣʥʦ. ɺ ʩʣʫʯʘʠʪʝ ʩ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ, ʢʘʢʪʦ ʙʝ ʦʪʙʝʣʷʟʘʥʦ ʧʦ-ʛʦʨʝ, ʤʦʞʝ 

ʜʘ ʠʤʘ ʭʠʧʦʢʘʤʧʘʣʥʘ ʩʢʣʝʨʦʟʘ, ʥʦ ʧʨʠ ʪʷʭ ʚʠʥʘʛʠ ʝ ʥʘʣʠʮʝ ʧʨʝʜʰʝʩʪʚʘʱʘ 

ʘʥʘʤʥʝʟʘ ʟʘ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ [Kimura ʠ ʩʲʘʚʪ. 2005].  

ɼʠʘʛʥʦʟʘʪʘ ʩʝ ʧʦʩʪʘʚʷ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ ʠʥʜʠʚʠʜ ʦʪ ʜʘʜʝʥʘ 

ʬʘʤʠʣʠʷ, ʯʠʠʪʦ ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ ʦʪʛʦʚʘʨʷʪ ʥʘ ʩʧʝʮʠʬʠʯʥʠʪʝ ʩʫʙʩʠʥʜʨʦʤʠ 

ʠʣʠ ʬʝʥʦʪʠʧʦʚʝ ʚ ʩʧʝʢʪʲʨʘ ʥʘ ɻɽʌɻ+. ʇʦʨʘʜʠ ʨʘʟʥʦʦʙʨʘʟʥʘʪʘ ʢʣʠʥʠʯʥʘ ʢʘʨʪʠʥʘ 

ʥʘ ɻɽʌɻ+, ʜʠʬʝʨʝʥʮʠʘʣʥʘʪʘ ʜʠʘʛʥʦʟʘ ʝ ʜʦʩʪʘ ʰʠʨʦʢʘ. ʂʣʶʯʦʚʦ ʤʷʩʪʦ ʟʘʝʤʘ 

ʥʘʣʠʯʠʝʪʦ ʥʘ ʬʘʤʠʣʥʘ ʘʥʘʤʥʝʟʘ. ɺ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʧʘʮʠʝʥʪʲʪ ʤʦʞʝ ʜʘ ʠʤʘ 

ʠʟʦʣʠʨʘʥʘ, ʥʝʟʘʚʠʩʠʤʘ ʝʧʠʣʝʧʩʠʷ. ʅʷʢʦʠ ʝʧʠʣʝʧʩʠʠ ʥʝ ʩʝ ʦʧʠʩʚʘʪ ʧʨʠ ɻɽʌɻ+, 

ʢʘʪʦ ʥʘʧʨ. benign childhood seizure susceptibility syndrome. ʆʛʥʠʱʥʠ ʩʪʨʫʢʪʫʨʥʠ 
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ʣʝʟʠʠ ʠ ʢʦʨʪʠʢʘʣʥʠ ʤʘʣʬʦʨʤʘʮʠʠ ʩʲʱʦ ʥʝ ʩʝ ʦʪʢʨʠʚʘʪ ʧʨʠ ʪʦʟʠ ʩʠʥʜʨʦʤ 

[Panayiotopoulos, 2010]. 

 

1.2.5 ʃʝʯʝʥʠʝ ʠ ʧʨʦʛʥʦʟʘ  

  

ʇʦʚʝʯʝʪʦ ʧʘʮʠʝʥʪʠ ʩ ɻɽʌɻ+ ʥʝ ʠʟʠʩʢʚʘʪ ʤʝʜʠʢʘʤʝʥʪʦʟʥʘ ʪʝʨʘʧʠʷ. ʅʘ ʪʦʟʠ ʝʪʘʧ 

ʣʠʧʩʚʘ ʦʬʠʮʠʘʣʥʦ ʩʪʘʥʦʚʠʱʝ, ʢʦʝʪʦ ʜʘ ʦʧʨʝʜʝʣʠ ʜʘʣʠ ʜʘ ʩʝ ʟʘʧʦʯʚʘ 

ʧʨʦʬʠʣʘʢʪʠʯʥʦ ʣʝʯʝʥʠʝ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʧʦʚʪʘʨʷʱʠ ʩʝ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ, ʦʩʦʙʝʥʦ 

ʚ ʩʣʫʯʘʠʪʝ ʩ ʧʝʨʩʠʩʪʠʨʘʥʝ ʥʘ ʪʝʟʠ ʛʲʨʯʦʚʝ ʥʘʜ 6 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ. ʃʝʯʝʥʠʝʪʦ ʥʘ 

ʧʘʮʠʝʥʪʠʪʝ ʩ ʘʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʧʨʝʮʝʥʢʘʪʘ ʥʘ ʢʣʠʥʠʮʠʩʪʘ ʟʘ 

ʧʦʣʟʠʪʝ ʠ ʨʠʩʢʦʚʝʪʝ ʦʪ ʟʘʧʦʯʚʘʥʝʪʦ ʤʫ ʠ ʦʪ ʪʠʧʘ ʥʘ ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ. 

ʇʨʦʛʥʦʟʘʪʘ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʦʙʠʢʥʦʚʝʥʦ ʝ ʜʦʙʨʘ, ʪʲʡ ʢʘʪʦ ʧʦʚʝʯʝʪʦ ʦʪ 

ʬʝʥʦʪʠʧʦʚʝʪʝ ʥʘ ɻɽʌɻ+ ʩʘ ʩ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥ ʭʦʜ ʥʘ ʧʨʦʪʠʯʘʥʝ.    

 

1.2.6 ʈʘʥʥʘ ʪʝʞʢʘ ʤʠʦʢʣʦʥʠʯʥʘ ʝʧʠʣʝʧʩʠʷ (ʈʊʄɽ, ʉʠʥʜʨʦʤ ʥʘ Dravet) 

 

1.2.6.1 ʀʩʪʦʨʠʷ ʠ ʝʧʠʜʝʤʠʦʣʦʛʠʷ. 

 

ʆʧʠʩʘʥʘ ʝ ʟʘ ʧʲʨʚʠ ʧʲʪ ʦʪ Charlotte Dravet ʧʨʝʟ 1978 ʛʦʜʠʥʘ, ʢʦʷʪʦ 

ʠʜʝʥʪʠʬʠʮʠʨʘ ʛʨʫʧʘ ʦʪ ʜʝʮʘ ʩ ʧʦʣʠʤʦʨʬʝʥ ʝʧʠʣʝʧʪʠʯʝʥ ʩʠʥʜʨʦʤ ʩ ʥʘʯʘʣʦ ʚ ʨʘʥʥʘ 

ʜʝʪʩʢʘ ʚʲʟʨʘʩʪ, ʨʘʥʥʦ ʥʦʨʤʘʣʥʦ ʨʘʟʚʠʪʠʝ, ʥʝʙʣʘʛʦʧʨʠʷʪʝʥ ʭʦʜ ʥʘ ʧʨʦʪʠʯʘʥʝ ʩ 

ʢʦʛʥʠʪʠʚʝʥ ʨʝʛʨʝʩ ʠ ʟʘʯʝʩʪʷʚʘʥʝ ʥʘ ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ, ʩʲʯʝʪʘʥʠ ʩ ʬʘʤʠʣʥʘ 

ʘʥʘʤʥʝʟʘ ʟʘ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʠʣʠ ʝʧʠʣʝʧʩʠʷ ʚ 50% ʦʪ ʩʣʫʯʘʠʪʝ [Dravet 1978].  

Scheffer ʠ ʩʲʘʚʪ. [1997] ʦʧʠʩʚʘʪ ʜʨʫʛʦ ʩʝʤʝʡʩʪʚʦ ʩʲʩ ʩʲʱʘʪʘ ʢʣʠʥʠʯʥʘ ʢʘʨʪʠʥʘ ʠ 

ʛʦ ʥʘʨʠʯʘʪ ʛʝʥʝʨʘʣʠʟʠʨʘʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ. ʂʘʢʪʦ ʩʪʘʥʘ ʷʩʥʦ 

ʦʪ ʠʟʣʦʞʝʥʦʪʦ ʧʦ-ʛʦʨʝ, ʩʠʥʜʨʦʤʲʪ ʥʘ Dravet ʚʩʲʱʥʦʩʪ ʝ ʯʘʩʪ ʦʪ ʬʝʥʦʪʠʧʥʠʷ 

ʩʧʝʢʪʲʨ ʥʘ ʛʝʥʝʪʠʯʥʘʪʘ ʝʧʠʣʝʧʩʠʷ ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ. 

ʉʠʥʜʨʦʤʲʪ ʩʝ ʩʨʝʱʘ ʨʷʜʢʦ. Hurst [1999] ʧʦʩʦʯʚʘ ʯʝʩʪʦʪʘ 1/ 40 000 ʜʝʮʘ ʥʘ 

ʚʲʟʨʘʩʪ ʧʦʜ 7 ʛʦʜʠʥʠ ʚ ʦʙʱʘʪʘ ʧʦʧʫʣʘʮʠʷ, ʩʧʦʨʝʜ Yakoub ʠ ʩʲʘʚʪ. [1992] 

ʯʝʩʪʦʪʘʪʘ ʝ ʤʘʣʢʦ ʧʦ-ʚʠʩʦʢʘ ï 1/20 000-1/30 000. ʇʨʠ ʜʝʮʘ ʩ ʥʘʯʘʣʦ ʥʘ ʧʨʠʩʪʲʧʠʪʝ 

ʧʨʝʟ ʧʲʨʚʘʪʘ ʛʦʜʠʥʘ ʦʪ ʞʠʚʦʪʘ ʩʲʦʪʥʦʰʝʥʠʝʪʦ ʚʘʨʠʨʘ ʦʪ 3% ʜʦ 5%. ʄʲʞʝʪʝ 

ʙʦʣʝʜʫʚʘʪ ʤʘʣʢʦ ʧʦ-ʯʝʩʪʦ ʦʪ ʞʝʥʠʪʝ [Dravet  ʠ ʩʲʘʚʪ. 2005]. 
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1.2.6.2. ɻʝʥʝʪʠʯʥʘ ʝʪʠʦʣʦʛʠʷ ʠ ʧʘʪʦʛʝʥʝʟʘ 

 

ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦʢʘʟʚʘʪ, ʯʝ ʧʨʠ 70-80% ʦʪ ʩʣʫʯʘʠʪʝ 

ʩʲʩ ʩʠʥʜʨʦʤ ʥʘ Dravet ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʤʫʪʘʮʠʠ ʚ SCN1A ʛʝʥʘ [Claes ʠ ʩʲʘʚʪ. 2001; 

Harkin ʠ ʩʲʘʚʪ. 2007; Sun ʠ ʩʲʘʚʪ. 2008]. ʇʨʠʙʣʠʟʠʪʝʣʥʦ 95% ʦʪ ʤʫʪʘʮʠʠʪʝ ʚ ʪʦʟʠ 

ʛʝʥ ʚʲʟʥʠʢʚʘʪ Ăde novoò [Harkin ʠ ʩʲʘʚʪ. 2007]. ʌʘʤʠʣʥʠ ʤʫʪʘʮʠʠ ʩʝ 

ʠʜʝʥʪʠʬʠʮʠʨʘʪ ʚ ʦʢʦʣʦ 5% ʦʪ ʩʣʫʯʘʠʪʝ [Fujiwara ʠ ʩʲʘʚʪ. 2003; Mulley ʠ ʩʲʘʚʪ. 

2005]. ʆʧʠʩʘʥʠ ʩʘ ʧʦʛʨʝʰʥʦʩʤʠʩʣʝʥʠ (39%), ʙʝʟʤʠʩʣʝʥʠ (22%), ʤʫʪʘʮʠʠ ʩ 

ʧʨʦʤʷʥʘ ʚ ʨʘʤʢʘʪʘ ʥʘ ʯʝʪʝʥʝ (19%), ʩʧʣʘʡʩ-ʩʘʡʪ (10%), ʛʝʥʦʤʥʠ ʧʨʝʥʘʨʝʞʜʘʥʠʷ 

(ʜʝʣʝʮʠʠ, ʜʫʧʣʠʢʘʮʠʠ, ʘʤʧʣʠʬʠʢʘʮʠʠ ʠ ʪʨʘʥʩʣʦʢʘʮʠʠ) (7%), in-frame ʜʝʣʝʮʠʠ 

(2%) ʠ ʜʨʫʛʠ ʚʠʜʦʚʝ (ʪʠʭʠ, ʢʦʤʧʣʝʢʩʥʠ) (1%) ʤʫʪʘʮʠʠ [Harkin ʠ ʩʲʘʚʪ. 2007; 

ɼʠʤʦʚʘ ʠ ʩʲʘʚʪ. 2008; Claes ʠ ʩʲʘʚʪ. 2009]. ʅʘʩʢʦʨʦ ʙʝʰʝ ʧʫʙʣʠʢʫʚʘʥ ʧʲʨʚʠʷ 

ʩʣʫʯʘʡ ʥʘ ʤʠʢʨʦʜʝʣʝʮʠʷ ʚ ʥʝʢʦʜʠʨʘʱ ʝʢʟʦʥ, ʣʦʢʘʣʠʟʠʨʘʥ ʥʘ 5' ʧʨʦʤʦʪʦʨʥʠʷʪ 

ʫʯʘʩʪʲʢ ʥʘ SCN1A ʛʝʥʘ, ʧʨʠ ʟʘʧʘʟʝʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʥʘ ʢʦʜʦʥʠʪʝ, ʢʦʝʪʦ ʝ 

ʧʦʢʘʟʘʪʝʣʥʦ ʟʘ ʢʨʠʪʠʯʥʘʪʘ ʨʦʣʷ ʥʘ ʪʦʟʠ ʨʘʡʦʥ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʩʠʥʜʨʦʤ ʥʘ Dravet 

[Nakayama ʠ ʩʲʘʚʪ. 2010].  

ɺ ʣʠʪʝʨʘʪʫʨʘʪʘ ʩʘ ʦʧʠʩʘʥʠ ʠ ʥʷʢʦʣʢʦ ʩʝʤʝʡʩʪʚʘ, ʧʨʠ ʢʦʠʪʦ ʝ ʫʩʪʘʥʦʚʝʥ 

ʤʦʟʘʠʮʠʟʲʤ ʧʨʠ ʝʜʠʥ ʦʪ ʨʦʜʠʪʝʣʠʪʝ ʥʘ ʜʝʮʘ ʩʲʩ ʩʠʥʜʨʦʤ ʥʘ Dravet, ʢʘʪʦ ʪʦʟʠ 

ʨʦʜʠʪʝʣ ʠʣʠ ʝ ʟʜʨʘʚ, ʠʣʠ ʠʤʘ ʣʝʢ ɻɽʌɻ+ ʬʝʥʦʪʠʧ (ʥʘʧʨ. ʩʘʤʦ ʬʝʙʨʠʣʥʠ 

ʛʲʨʯʦʚʝ)[Gennaro ʠ ʩʲʘʚʪ. 2006; Depienne ʠ ʩʲʘʚʪ. 2006; Azmanov ʠ ʩʲʘʚʪ. 2010]. 

Depienne ʠ ʩʲʘʚʪ. ʫʩʪʘʥʦʚʷʚʘʪ, ʯʝ ʤʦʟʘʠʮʠʟʲʤ ʩʝ ʥʘʙʣʶʜʘʚʘ ʚ ʦʢʦʣʦ 7% ʦʪ 

ʩʣʫʯʘʠʪʝ ʩʲʩ ʩʠʥʜʨʦʤ ʥʘ Dravet [Depienne ʠ ʩʲʘʚʪ. 2010]. ʍʠʧʦʪʝʟʘʪʘ ʝ, ʯʝ SCN1A 

ʛʝʥ̡ʪ ʠʤʘ ʜʦʟʦʟʘʚʠʩʠʤ ʝʬʝʢʪ ʠ ʢʨʠʪʠʯʝʥ ʧʨʘʛ, ʘ ʬʝʥʦʪʠʧʘ ʟʘʚʠʩʠ ʦʪ ʧʨʦʮʝʥʪʘ  

ʬʫʥʢʮʠʦʥʠʨʘʱʠ ʥʘʪʨʠʝʚʠ ʡʦʥʥʠ ʢʘʥʘʣʠ: ʚ ʩʣʫʯʘʠʪʝ ʥʘ ʭʘʧʣʦʪʠʧʥʘ 

ʠʥʩʫʬʠʮʠʝʥʮʠʷ (50% ʥʘʤʘʣʝʥʠʝ ʥʘ ʬʫʥʢʮʠʷʪʘ ʥʘ ʥʘʪʨʠʝʚʠʪʝ ʡʦʥʥʠ ʢʘʥʘʣʠ) ʩʝ 

ʥʘʙʣʶʜʘʚʘ ʩʠʥʜʨʦʤ ʥʘ Dravet, ʘ ʚ ʩʣʫʯʘʠʪʝ ʥʘ ʤʦʟʘʠʮʠʟʲʤ (ʨʝʜʫʢʮʠʷ ʥʘ ʥʘʪʨʠʝʚʦ-

ʢʘʥʘʣʥʘʪʘ ʬʫʥʢʮʠʷ <50%) ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʦ-ʣʝʢ ʬʝʥʦʪʠʧ. ʊʝʟʠ ʥʘʙʣʶʜʝʥʠʷ ʦʙʘʯʝ 

ʧʨʦʠʟʪʠʯʘʪ ʦʪ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʢʨʲʚʥʠ ʣʠʤʬʦʮʠʪʠ, ʘ ʥʝ ʥʝʚʨʦʥʠ [Marini ʠ ʩʲʘʚʪ. 

2006; Morimoto ʠ ʩʲʘʚʪ. 2006] ʠ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʙʲʜʘʪ ʧʦʪʚʲʨʜʝʥʠ ʚ ʙʲʜʝʱʠ 

ʠʟʩʣʝʜʚʘʥʠʷ. 

ʄʫʪʘʮʠʠ ʚ SCN1A ʛʝʥʘ ʩʝ ʦʪʢʨʠʚʘʪ ʠ ʧʨʠ ʛʨʘʥʠʯʥʠʪʝ ʬʦʨʤʠ ʥʘ ʩʠʥʜʨʦʤʘ ʥʘ 

Dravet [Harkin ʠ ʩʲʘʚʪ. 2007; Fujiwara ʠ ʩʲʘʚʪ. 2003].  
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ɼʨʫʛ ʛʝʥ, ʤʫʪʘʮʠʠ ʚ ʢʦʡʪʦ ʧʨʠʯʠʥʷʚʘʪ ʢʣʠʥʠʯʥʘ ʢʘʨʪʠʥʘ ʧʦʜʦʙʥʘ ʥʘ 

ʩʠʥʜʨʦʤʘ ʥʘ Dravet ʧʨʠ ʞʝʥʠ ʝ PCDH19 ʛʝʥʘ, ʣʦʢʘʣʠʟʠʨʘʥ ʥʘ ʍ-ʭʨʦʤʦʟʦʤʘ ʠ  

ʢʦʜʠʨʘʱ protocadherin 19. ʄʫʪʘʮʠʠ ʚ ʪʦʟʠ ʛʝʥ ʩʝ ʦʪʢʨʠʚʘʪ ʧʨʠ ʦʢʦʣʦ 5% ʦʪ 

ʩʣʫʯʘʠʪʝ ʩʲʩ ʩʠʥʜʨʦʤ ʥʘ Dravet, ʢʘʪʦ ʬʝʥʦʪʠʧʲʪ ʦʪʥʦʚʦ ʝ ʧʦ-ʙʝʥʠʛʥʝʥ, ʩ ʧʦ-ʢʲʩʥʘ 

ʚʲʟʨʘʩʪ ʥʘ ʥʘʯʘʣʦ (9 ʤʝʩʝʮʘ) ʠ ʧʦ-ʨʝʜʢʠ ʘʙʩʘʥʩʠ ʠ ʤʠʦʢʣʦʥʠʠ ʠ ʧʦ-ʜʦʙʨʘ ʦʙʱʘ 

ʧʨʦʛʥʦʟʘ [Depienne ʠ ʩʲʘʚʪ.2009].  

 

1.2.6.3 ʂʣʠʥʠʯʥʘ ʢʘʨʪʠʥʘ ʥʘ ʩʠʥʜʨʦʤʘ ʥʘ Dravet 

 

ʆʧʠʩʘʥʠ ʩʘ ʥʷʢʦʣʢʦ ʨʘʟʣʠʯʥʠ ʢʣʠʥʠʯʥʠ ʬʦʨʤʠ ʥʘ ʪʦʟʠ ʩʠʥʜʨʦʤ: 

ü ʂʣʘʩʠʯʝʩʢʘ ʬʦʨʤʘ - ʧʨʠ ʢʦʷʪʦ, ʧʨʠ ʠʟʭʦʜʥʦ ʥʦʨʤʘʣʥʦ ʜʝʪʝ, ʥʘ ʦʢʦʣʦ 6 

ʤʝʩʝʯʥʘ ʚʲʟʨʘʩʪ ʩʝ ʨʘʟʚʠʚʘ ʭʝʤʠʢʣʦʥʠʯʝʥ ʠʣʠ ʛʝʥʝʨʘʣʠʟʠʨʘʥ ʬʝʙʨʠʣʝʥ 

ʝʧʠʣʝʧʪʠʯʝʥ ʩʪʘʪʫʩ [Dravet  ʠ ʩʲʘʚʪ. 2005]. ʉʣʝʜʚʘʪ ʧʦʚʪʘʨʷʱʠ ʩʝ ʢʦʥʚʫʣʩʠʚʥʠ 

ʝʧʠʟʦʜʠ ʩ ʯʝʩʪʦʪʘ ʚʝʜʥʲʞ ʥʘ 1-2 ʤʝʩʝʮʘ. ʊʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʭʝʤʠʢʦʥʚʫʣʩʠʚʥʠ ʠ ʜʘ 

ʩʝ ʣʦʢʘʣʠʟʠʨʘʪ ʚ ʣʝʚʠʪʝ ʠʣʠ ʜʝʩʥʠʪʝ ʢʨʘʡʥʠʮʠ ʧʨʠ ʨʘʟʣʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ, ʢʦʝʪʦ 

ʧʨʘʚʠ ʚʝʨʦʷʪʥʦʩʪʪʘ ʜʘ ʩʝ ʦʙʫʩʣʘʚʷʪ ʦʪ ʝʜʥʦʩʪʨʘʥʥʘ ʭʝʤʠʩʬʝʨʠʘʣʥʘ ʣʝʟʠʷ ʤʥʦʛʦ 

ʤʘʣʢʘ. ʇʨʠʩʪʲʧʠʪʝ ʯʝʩʪʦ ʩʝ ʧʨʦʚʦʢʠʨʘʪ ʦʪ ʬʝʙʨʠʣʠʪʝʪ ʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʧʨʦʜʲʣʞʠʪʝʣʥʠ. ʄʝʞʜʫ 1 ʠ 4 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʩʝ ʧʦʷʚʷʚʘʪ ʠ ʜʨʫʛʠ ʪʠʧʦʚʝ 

ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ, ʢʘʪʦ ʥʘʡ-ʯʝʩʪʠʪʝ ʩʘ ʤʠʦʢʣʦʥʠʯʥʠ, ʢʦʤʧʣʝʢʩʥʠ ʧʘʨʮʠʘʣʥʠ 

ʠ ʘʙʩʘʥʩʠ. ʄʦʛʘʪ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʠ ʘʪʦʥʠʯʥʠ ʧʨʠʩʪʲʧʠ. ʆʙʠʢʥʦʚʝʥʦ ʧʨʠʩʪʲʧʠʪʝ 

ʩʘ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦ ʨʝʟʠʩʪʝʥʪʥʠ ʠ ʤʦʛʘʪ ʜʘ ʩʝ ʚʣʦʰʘʪ ʦʪ ʧʨʠʝʤ ʥʘ ʂʘʨʙʘʤʘʟʝʧʠʥ ʠ 

ʃʘʤʦʪʨʠʞʠʥ [Guerrini ʠ ʩʲʘʚʪ. 1998]. ʇʩʠʭʦʤʦʪʦʨʥʦʪʦ ʨʘʟʚʠʪʠʝ ʧʨʝʟ ʧʲʨʚʘʪʘ 

ʛʦʜʠʥʘ ʦʪ ʞʠʚʦʪʘ ʦʙʠʢʥʦʚʝʥʦ ʝ ʥʦʨʤʘʣʥʦ, ʩʣʝʜʚʘ ʟʘʜʨʲʞʢʘ, ʤʦʞʝ ʜʘ ʝ ʥʘʣʠʮʝ ʠ 

ʨʝʛʨʝʩ, ʯʝʩʪʦ ʥʘ ʬʦʥʘ ʥʘ ʧʦʚʪʘʨʷʱʠ ʩʝ ʝʧʠʣʝʧʪʠʯʥʠ ʩʪʘʪʫʩʠ. ʉ ʠʟʨʘʩʪʚʘʥʝʪʦ ʥʘ 

ʜʝʪʝʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʧʦʷʚʷʪ ʧʠʨʘʤʠʜʥʠ ʙʝʣʝʟʠ ʠ ʘʪʘʢʩʠʷ [Dravet  ʠ ʩʲʘʚʪ. 2005]. 

ɺʲʧʨʝʢʠ ʯʝʩʪʠʪʝ ʧʨʠʩʪʲʧʠ, ɽɽɻ ʠʟʩʣʝʜʚʘʥʝʪʦ ʚ ʧʲʨʚʠʪʝ 2 ʛʦʜʠʥʠ ʦʪ ʞʠʚʦʪʘ 

ʦʙʠʢʥʦʚʝʥʦ ʝ ʥʦʨʤʘʣʥʦ. ʉʣʝʜ ʪʦʚʘ ʤʦʛʘʪ ʜʘ ʩʝ ʫʩʪʘʥʦʚʷʪ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ 

ʢʦʤʧʣʝʢʩʠ ʦʩʪʨʠʝ-ʙʘʚʥʘ ʚʲʣʥʘ, ʤʫʣʪʠʬʦʢʘʣʥʠ ʨʘʟʨʷʜʠ, ʬʦʪʦʯʫʚʩʪʚʠʪʝʣʥʦʩʪ.  

ʄʈʊ ʠʟʩʣʝʜʚʘʥʝʪʦ ʦʙʠʢʥʦʚʝʥʦ ʝ ʥʦʨʤʘʣʥʦ, ʨʷʜʢʦ ʩʝ ʦʪʢʨʠʚʘʪ ʥʝʩʧʝʮʠʬʠʯʥʠ 

ʧʨʦʤʝʥʠ ʢʘʪʦ ʣʝʢʘ ʣʦʢʘʣʥʘ ʠʣʠ ʛʝʥʝʨʘʣʠʟʠʨʘʥʘ ʢʦʨʦʚʘ ʘʪʨʦʬʠʷ. 

ü ɻʨʘʥʠʯʥʘ ʬʦʨʤʘ ï ʪʝʨʤʠʥʲʪ ʝ ʚʲʚʝʜʝʥ ʦʪ ʷʧʦʥʩʢʠ ʘʚʪʦʨʠ ʟʘ ʦʟʥʘʯʘʚʘʥʝ ʥʘ 

ʪʝʟʠ ʩʣʫʯʘʠ, ʧʨʠ ʢʦʠʪʦ ʥʝ ʩʝ ʦʪʢʨʠʚʘ ʧʲʣʥʠʷʪ ʩʧʝʢʪʲʨ ʦʪ ʩʠʤʧʪʦʤʠ ʥʘ 

ʟʘʙʦʣʷʚʘʥʝʪʦ [Kanazawa 2001; Fujiwara ʠ ʩʲʘʚʪ. 2003]. ʅʘʧʨʠʤʝʨ ʚʩʝ ʦʱʝ ʥʝ ʝ 
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ʥʘʧʲʣʥʦ ʠʟʷʩʥʝʥʦ ʜʘʣʠ ʤʠʦʢʣʦʥʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʩʘ ʦʩʥʦʚʝʥ ʢʦʤʧʦʥʝʥʪ ʦʪ 

ʩʠʥʜʨʦʤʘ ʥʘ Dravet ʠʣʠ ʥʝ. ɺʲʟʤʦʞʥʦ ʝ ʣʝʯʝʥʠʝʪʦ ʩ ʂʘʨʙʘʤʘʟʝʧʠʥ ʠ ʃʘʤʦʪʨʠʞʠʥ 

ʜʘ ʝ ʜʦʚʝʣʦ ʜʦ ʝʢʟʘʮʝʨʙʘʮʠʷ ʥʘ ʤʠʦʢʣʦʥʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʠ ʪʦʚʘ ʜʘ ʝ ʧʨʠʯʠʥʘ ʟʘ 

ʚʠʩʦʢʘʪʘ ʠʤ ʯʝʩʪʦʪʘ ʧʨʠ ʪʦʟʠ ʩʠʥʜʨʦʤ. ɼʨʫʛʠ ʧʨʠʤʝʨʠ ʩʘ ʧʘʮʠʝʥʪʠ ʩ ʥʦʨʤʘʣʥʦ 

ʠʥʪʝʣʝʢʪʫʘʣʥʦ ʨʘʟʚʠʪʠʝ ʠ ʪʘʢʠʚʘ, ʧʨʠ ʢʦʠʪʦ ɽɽɻ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʠʢʦʛʘ ʥʝ ʝ 

ʧʦʢʘʟʚʘʣʦ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʢʦʤʧʣʝʢʩʠ ʦʩʪʨʠʝ-ʙʘʚʥʘ ʚʲʣʥʘ [Jansen ʠ ʩʲʘʚʪ. 2006; 

Harkin ʠ ʩʲʘʚʪ. 2007]. 

ü ʈʝʟʠʩʪʝʥʪʥʘ ʜʝʪʩʢʘ ʝʧʠʣʝʧʩʠʷ ʩ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʪʦʥʠʯʥʦ-ʢʣʦʥʠʯʥʠ 

ʧʨʠʩʪʲʧʠ ï ʧʦʜʛʨʫʧʘ ʥʘ ʛʨʘʥʠʯʥʘʪʘ ʬʦʨʤʘ ʥʘ ʩʠʥʜʨʦʤʘ, ʦʧʠʩʘʥʘ ʦʪ ʷʧʦʥʩʢʠ ʠ 

ʥʝʤʩʢʠ ʠʟʩʣʝʜʦʚʘʪʝʣʠ. ɺʲʟʨʘʩʪʪʘ ʥʘ ʥʘʯʘʣʦ ʥʘ ʢʦʥʚʫʣʩʠʚʥʠʪʝ ʘʪʘʢʠ, ʢʦʠʪʦ ʩʝ 

ʧʨʦʚʦʢʠʨʘʪ ʦʪ ʬʝʙʨʠʣʠʪʝʪ, ʝ ʩʲʱʘʪʘ ʢʘʢʪʦ ʧʨʠ ʢʣʘʩʠʯʝʩʢʘʪʘ ʬʦʨʤʘ, ʢʘʢʪʦ ʠ ʭʦʜʘ 

ʥʘ ʨʘʟʚʠʪʠʝ ʥʘ ʩʠʥʜʨʦʤʘ. ʅʘʡ-ʚʘʞʥʘʪʘ ʦʪʣʠʯʠʪʝʣʥʘ ʯʝʨʪʘ ʦʙʘʯʝ ʝ ʣʠʧʩʘʪʘ ʥʘ 

ʜʨʫʛʠ ʚʠʜʦʚʝ ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ ʢʘʪʦ ʤʠʦʢʣʦʥʠʯʥʠ, ʢʦʤʧʣʝʢʩʥʠ ʧʘʨʮʠʘʣʥʠ ʠ 

ʘʙʩʘʥʩʠ [Doose ʠ ʩʲʘʚʪ. 1998; Oguni ʠ ʩʲʘʚʪ. 2001]. 

 

1.2.6.4 ʃʝʯʝʥʠʝ ʠ ʧʨʦʛʥʦʟʘ ʥʘ ʩʠʥʜʨʦʤʘ ʥʘ Dravet 

 

ʃʝʯʝʥʠʝʪʦ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩʲʩ ʩʠʥʜʨʦʤ ʥʘ Dravet ʩʝ ʧʨʦʚʝʞʜʘ ʩ ʨʘʟʣʠʯʥʠ 

ʘʥʪʠʝʧʠʣʝʧʪʠʯʥʠ ʤʝʜʠʢʘʤʝʥʪʠ ʢʘʪʦ ʚʘʣʧʨʦʘʪ, ʢʣʦʙʘʟʘʤ, ʪʦʧʠʨʘʤʘʪ ʠ 

ʣʝʚʝʪʠʨʘʮʝʪʘʤ [Coppola ʠ ʩʲʘʚʪ. 2002]. ʂʝʪʦʛʝʥʥʘʪʘ ʜʠʝʪʘ ʩʲʱʦ ʝ ʝʬʝʢʪʠʚʥʘ ʚ 

ʥʷʢʦʠ ʩʣʫʯʘʠ [Korǟ ʠ ʩʲʘʚʪ. 2007]. ʆʧʪʠʤʠʟʠʨʘʥʝʪʦ ʥʘ ʣʝʯʝʥʠʝʪʦ ʧʨʠ ʪʝʟʠ 

ʧʘʮʠʝʥʪʠ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʚʘʞʥʦ, ʪʲʡ ʢʘʪʦ ʙʠ ʤʦʛʣʦ ʜʘ ʜʦʚʝʜʝ ʜʦ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ 

ʢʦʛʥʠʪʠʚʥʠʪʝ ʬʫʥʢʮʠʠ [Scheffer ʠ ʩʲʘʚʪ. 2009]. ʂʘʨʙʘʤʘʟʝʧʠʥ, ʠʟʧʦʣʟʚʘʥ ʢʘʪʦ 

ʧʲʨʚʠ ʤʝʜʠʢʘʤʝʥʪ ʧʨʠ ʜʝʮʘ ʩʲʩ ʩʠʥʜʨʦʤ ʥʘ Dravet ʠ ʬʦʢʘʣʥʠ ʧʨʠʩʪʲʧʠ ʤʦʞʝ ʜʘ 

ʚʣʦʰʠ ʤʠʦʢʣʦʥʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ. ʇʦʜʦʙʥʦ ʚʣʦʰʘʚʘʥʝ ʝ ʩʲʦʙʱʝʥʦ ʠ ʧʨʠ ʪʝʨʘʧʠʷ ʩ 

ʃʘʤʦʪʨʠʞʠʥ [Guerrini ʠ ʩʲʘʚʪ. 1998]. 

ʇʨʦʛʥʦʟʘʪʘ ʥʘ ʩʠʥʜʨʦʤʘ ʥʘ Dravet ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘ, ʩ 

ʚʠʩʦʢʘ ʩʤʲʨʪʥʦʩʪ, ʧʝʨʩʠʩʪʠʨʘʥʝ ʥʘ ʝʧʠʣʝʧʪʠʯʥʘʪʘ ʝʥʮʝʬʘʣʦʧʘʪʠʷ ʠ ʣʦʰ 

ʢʦʛʥʠʪʠʚʝʥ ʠ ʩʦʮʠʘʣʝʥ ʠʟʭʦʜ. Genton ʠ ʩʲʘʚʪ. (2011), ʦʙʘʯʝ ʚ ʥʘʩʢʦʨʦ ʧʨʦʚʝʜʝʥʦ 

ʧʨʦʫʯʚʘʥʝ ʚʲʨʭʫ 24 ʧʘʮʠʝʥʪʘ ʩʲʩ ʩʠʥʜʨʦʤ ʥʘ Dravet, ʧʨʦʩʣʝʜʷʚʘʥʠ ʟʘ ʧʦ-ʜʲʣʲʛ 

ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ (ʜʦ 50 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ) ʜʦʢʣʘʜʚʘʪ ʧʦ-ʙʣʘʛʦʧʨʠʷʪʥʘ ʝʚʦʣʶʮʠʷ ʥʘ 

ʩʠʥʜʨʦʤʘ ʩ ʧʦ-ʜʦʙʲʨ ʢʦʥʪʨʦʣ ʠ ʨʝʜʫʢʮʠʷ ʥʘ ʯʝʩʪʦʪʘʪʘ ʥʘ ʝʧʠʣʝʧʪʠʯʥʠʪʝ 

ʧʨʠʩʪʲʧʠ, ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʩʣʫʯʘʠʪʝ ʩ ʝʧʠʣʝʧʪʠʯʝʥ ʩʪʘʪʫʩ ʠ ʧʦ-ʣʝʢʠ ʢʦʛʥʠʪʠʚʥʠ 
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ʥʘʨʫʰʝʥʠʷ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠ ʧʨʦʤʝʥʠ. ʉʧʦʨʝʜ ʘʚʪʦʨʠʪʝ ʪʦʚʘ ʥʘʡ-ʚʝʨʦʷʪʥʦ ʩʝ ʜʲʣʞʠ 

ʥʘ ʧʦ-ʨʘʥʥʦʪʦ ʧʦʩʪʘʚʷʥʝ ʥʘ ʜʠʘʛʥʦʟʘ ʠ ʟʘʧʦʯʚʘʥʝ ʥʘ ʧʦʜʭʦʜʷʱʘ ʘʥʪʠʝʧʠʣʝʧʪʠʯʥʘ 

ʪʝʨʘʧʠʷ ʠ ʥʘ ʧʦ-ʜʦʙʨʠʪʝ ʦʙʱʠ ʛʨʠʞʠ ʟʘ ʧʘʮʠʝʥʪʠʪʝ [Genton ʠ ʩʲʘʚʪ. 2011]   

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʬʝʥʦʪʠʧʲʪ ʧʨʠ ʨʘʥʥʘʪʘ ʪʝʞʢʘ ʤʠʦʢʣʦʥʠʯʥʘ ʝʧʠʣʝʧʩʠʷ ʝ 

ʢʦʤʧʣʝʢʩʝʥ, ʢʘʪʦ ʟʘ ʧʦʩʪʘʚʷʥʝ ʥʘ ʜʠʘʛʥʦʟʘʪʘ ʟʥʘʯʝʥʠʝ ʦʢʘʟʚʘʪ ʨʘʟʣʠʯʥʠ ʬʘʢʪʦʨʠ 

ʢʘʪʦ ʚʲʟʨʘʩʪ ʥʘ ʥʘʯʘʣʦ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ, ʩʧʝʮʠʬʠʯʝʥ ʭʦʜ ʥʘ 

ʧʩʠʭʦʤʦʪʦʨʥʦ ʨʘʟʚʠʪʠʝ ʠ ʭʘʨʘʢʪʝʨʥʠ ɽɽɻ ʧʨʦʷʚʠ. ɼʠʘʛʥʦʟʘʪʘ ʝ ʢʘʪʦ ʧʲʟʝʣ, ʧʨʠ 

ʢʦʡʪʦ ʢʣʠʥʠʮʠʩʪʘ ʪʨʷʙʚʘ ʜʘ ʢʦʤʙʠʥʠʨʘ ʦʪʜʝʣʥʠʪʝ ʧʘʨʯʝʪʘ, ʟʘ ʜʘ ʦʧʨʝʜʝʣʠ ʜʘʣʠ 

ʧʘʮʠʝʥʪʘ ʠʤʘ ʪʦʟʠ ʩʧʝʮʠʬʠʯʝʥ ʝʣʝʢʪʨʦʢʣʠʥʠʯʝʥ ʩʠʥʜʨʦʤ, ʠʣʠ ʥʝ [Scheffer ʠ 

ʩʲʘʚʪ. 2009]. 

 

1.2.7 ɻʝʥʦʪʠʧ-ʬʝʥʦʪʠʧ ʢʦʨʝʣʘʮʠʠ ʧʨʠ ʤʫʪʘʮʠʠ ʚ SCN1A ʛʝʥʘ. 

 

ɻʝʥʦʪʠʧ-ʬʝʥʦʪʠʧ ʢʦʨʝʣʘʮʠʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʧʦ-ʪʝʞʢʠʷ ʬʝʥʦʪʠʧ ʥʘ ɻɽʌɻ+ 

(ʩʠʥʜʨʦʤ ʥʘ Dravet), ʧʦ-ʯʝʩʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʠ ʙʝʟʤʠʩʣʝʥʠ ʤʫʪʘʮʠʠ ʚ SCN1A 

ʛʝʥʘ, ʢʦʠʪʦ ʛʝʥʝʨʠʨʘʪ ʜʝʬʝʢʪʥʘ ʘʣʬʘ-ʩʫʙʝʜʠʥʠʮʘ ʠ ʧʨʠ ʧʦʛʨʝʰʥʦʩʤʠʩʣʝʥʠ 

ʤʫʪʘʮʠʠ, ʢʦʠʪʦ ʟʘʩʷʛʘʪ ʧʦʨʦ-ʦʙʨʘʟʫʚʘʱʠʷ ʨʝʛʠʦʥ, ʢʦʡʪʦ ʤʦʜʝʣʠʨʘ ʧʦʣʷʨʥʦʩʪʪʘ ʥʘ 

ʘʤʠʥʦʢʠʩʝʣʠʥʠʪʝ ʠ ʥʘʪʨʠʝʚʠʷ ʧʦʪʦʢ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʩʘ ʧʫʙʣʠʢʫʚʘʥʠ ʝʜʠʥʠʯʥʠ 

ʩʣʫʯʘʠ ʩ ʙʝʟʤʠʩʣʝʥʠ ʤʫʪʘʮʠʠ ʠ ʣʝʢ ɻɽʌɻ+ ʬʝʥʦʪʠʧ. ʅʘʩʢʦʨʦ ʧʨʦʚʝʜʝʥʦ ʛʦʣʷʤʦ 

ʧʨʦʫʯʚʘʥʝ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʛʝʥʦʪʠʧ-ʬʝʥʦʪʠʧ ʢʦʨʝʣʘʮʠʠʪʝ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ 

ʤʫʪʘʮʠʠ ʚ SCN1A ʛʝʥʘ, ʧʦʢʘʟʚʘʪ, ʯʝ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʧʦʛʨʝʰʥʦʩʤʠʩʣʝʥʠʪʝ ʤʫʪʘʮʠʠ, 

truncating ʤʫʪʘʮʠʠʪʝ ʩʝ ʘʩʦʮʠʠʨʘʪ ʩ ʧʦ-ʨʘʥʥʦ ʥʘʯʘʣʦ ʥʘ ʧʨʠʩʪʲʧʠʪʝ, ʤʠʦʢʣʦʥʠʯʥʠ 

ʧʨʠʩʪʲʧʠ ʠ ʘʪʠʧʠʯʥʠ ʘʙʩʘʥʩʠ [Zuberi ʠ ʩʲʘʚʪ. 2011]. ʆʙʱʦʧʨʠʝʪʦ ʝ ʤʥʝʥʠʝʪʦ, ʯʝ 

ʨʘʟʣʠʯʥʠ ʬʘʢʪʦʨʠ ʤʦʛʘʪ ʜʘ ʜʦʧʨʠʥʝʩʘʪ ʟʘ ʛʦʣʷʤʘʪʘ ʬʝʥʦʪʠʧʥʘ ʭʝʪʝʨʦʛʝʥʥʦʩʪ. 

ʊʘʢʘ ʥʘʧʨʠʤʝʨ, ʨʘʟʣʠʯʥʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʠ ʬʘʢʪʦʨʠ ʧʦ ʚʨʝʤʝ ʥʘ ʨʘʟʚʠʪʠʝʪʦ, 

ʛʝʥʝʪʠʯʥʠ (ʘʥʦʤʘʣʠʠ ʚ ʤʦʜʠʬʠʮʠʨʘʱʠ ʛʝʥʠ, ʤʦʟʘʠʮʠʟʲʤ ʠ ʚʨʝʤʝ ʥʘ ʚʲʟʥʠʢʚʘʥʝ 

ʥʘ ʤʫʪʘʮʠʷʪʘ) ʠ ʬʘʢʪʦʨʠ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ (ʚʠʨʫʩʥʠ ʠʥʬʝʢʮʠʠ ʠ ʚʘʢʩʠʥʘʮʠʠ) 

ʤʦʛʘʪ ʜʘ ʧʦʚʣʠʷʷʪ ʥʘ ʦʢʦʥʯʘʪʝʣʥʠʷʪ ʬʝʥʦʪʠʧ ʥʘ ʧʘʮʠʝʥʪ ʩ ʤʫʪʘʮʠʷ ʚ SCN1A ʛʝʥʘ 

[Gambardella ʠ ʩʲʘʚʪ. 2009; Yu ʠ ʩʲʘʚʪʨ. 2010]. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʠʤʫʥʠʟʘʮʠʷʪʘ 

ʩʨʝʱʫ ʜʠʬʪʝʨʠʷ-ʪʝʪʘʥʫʩ-ʢʦʢʣʶʰ, ʤʦʞʝ ʜʘ ʧʨʝʜʠʟʚʠʢʘ ʧʦ-ʨʘʥʥʦ ʥʘʯʘʣʦ ʥʘ 

ʩʠʥʜʨʦʤ ʥʘ Dravet ʧʨʠ ʜʝʪʝ, ʥʦʩʠʪʝʣ ʥʘ ʤʫʪʘʮʠʷ ʚ SCN1A ʛʝʥʘ, ʙʝʟ ʜʘ ʚʣʠʷʝ ʥʘ 

ʜʨʫʛʠʪʝ ʢʣʠʥʠʯʥʠ ʘʩʧʝʢʪʠ ʥʘ ʩʠʥʜʨʦʤʘ (ʪʠʧ ʥʘ ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ ʠ ʩʪʝʧʝʥ ʥʘ 

ʠʥʪʝʣʝʢʪʫʘʣʝʥ ʜʝʬʠʮʠʪ) [McIntosh ʠ ʩʲʘʚʪ. 2010]. ɽʩʧʝʨʠʤʝʥʪʘʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ 
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ɻɽʌɻ+ ʥʘ ʤʠʰʠ ʤʦʜʝʣʠ, ʥʦʩʠʪʝʣʠ ʥʘ ʤʫʪʘʮʠʠ ʚ SCN1A ʛʝʥʘ ʩʘ ʧʦʢʘʟʘʣʠ, ʯʝ 

ʚʘʨʠʘʥʪʠ ʥʘ ʚʦʣʪʘʞ-ʟʘʚʠʩʠʤʠ ʡʦʥʥʠ ʢʘʥʘʣʠ ʚ SCN2A, SCN8A ʠ KCNQ2 

(ʤʦʜʠʬʠʮʠʨʘʱʠ ʛʝʥʠ), ʤʦʛʘʪ ʜʘ ʤʦʜʠʬʠʮʠʨʘʪ ʬʝʥʦʪʠʧʘ, ʢʘʪʦ ʧʦʚʣʠʷʚʘʪ ʥʝʛʦʚʘʪʘ 

ʢʣʠʥʠʯʥʘ ʠʟʷʚʘ ʠ ʪʝʞʝʩʪ [Hawkins ʠ ʩʲʘʚʪ. 2011].    

ʈʦʣʷʪʘ ʥʘ ʛʝʥʝʪʠʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʢʣʠʥʠʯʥʘʪʘ ʧʨʘʢʪʠʢʘ ʝ ʩʣʦʞʥʘ. ʂʦʛʘʪʦ 

ʜʘʜʝʥ ʧʘʮʠʝʥʪ ʠʤʘ ʬʝʥʦʪʠʧ ʦʪʛʦʚʘʨʷʱ ʥʘ ʩʠʥʜʨʦʤʘ ʥʘ Dravet, ʪʦ ʪʦʛʘʚʘ ʝ 

ʧʦʢʘʟʘʥʦ ʠʟʩʣʝʜʚʘʥʝ ʩʘ ʤʫʪʘʮʠʠ ʚ SCN1A ʛʝʥʘ, ʟʘʱʦʪʦ ʪʦʯʥʦʪʦ ʧʦʩʪʘʚʷʥʝ ʥʘ 

ʜʠʘʛʥʦʟʘʪʘ ʠʤʘ ʚʘʞʥʦ ʪʝʨʘʧʝʚʪʠʯʥʦ ʠ ʧʨʦʛʥʦʩʪʠʯʥʦ ʟʥʘʯʝʥʠʝ. ɺ ʩʣʫʯʘʠʪʝ ʧʨʠ 

ʧʘʮʠʝʥʪʠ ʩ ʣʝʢ ʬʝʥʦʪʠʧ, ʛʝʥʝʪʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʝ ʩ ʧʨʦʪʠʚʦʨʝʯʠʚʘ ʩʪʦʡʥʦʩʪ, ʪʲʡ 

ʢʘʪʦ ʥʷʤʘ ʜʘ ʧʦʚʣʠʷʝ ʥʘ ʪʝʨʘʧʠʷʪʘ ʠ ʧʨʦʛʥʦʟʘʪʘ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ.  

 

1.3 ɽʧʠʣʝʧʩʠʷ ʩʨʝʜ ʨʦʤʩʢʘʪʘ ʧʦʧʫʣʘʮʠʷ. 

 

ʈʦʤʠʪʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʪʨʘʥʩʥʘʮʠʦʥʘʣʥʦ ʤʘʣʮʠʥʩʪʚʦ, ʩʲʩʪʦʷʱʦ ʩʝ ʦʪ 10-15 

ʤʠʣʠʦʥʘ ʜʫʰʠ [Liégeois 1994], ʢʘʪʦ ʦʢʦʣʦ 8 ʤʠʣʠʦʥʘ ʦʪ ʪʷʭ ʞʠʚʝʷʪ ʚ ɽʚʨʦʧʘ, ʘ 

ʙʣʠʟʦ 50% ʦʪ ʪʷʭ - ʚ ʀʟʪʦʯʥʘ ɽʚʨʦʧʘ, ʦʩʥʦʚʥʦ ʥʘ ɹʘʣʢʘʥʠʪʝ. ʀʟʚʝʩʪʥʦ ʝ, ʯʝ 

ʨʝʧʨʝʩʠʚʥʘʪʘ ʧʦʣʠʪʠʢʘ ʚ ʤʠʥʘʣʦʪʦ ʚ ʧʦʚʝʯʝʪʦ ɽʚʨʦʧʝʡʩʢʠ ʩʪʨʘʥʠ, ʢʘʢʪʦ ʠ 

ʧʨʠʜʲʨʞʘʥʝʪʦ ʢʲʤ ʜʨʝʚʥʠ ʩʦʮʠʘʣʥʠ ʪʨʘʜʠʮʠʠ ʥʘ ʨʦʤʠʪʝ ʩʘ ʜʦʚʝʣʠ ʜʦ 

ʝʥʜʦʛʘʤʥʦʩʪ ʠ ʠʟʦʣʘʮʠʷ, ʢʦʝʪʦ ʛʠ ʧʨʘʚʠ ʝʜʠʥ ʦʪ ʥʘʡ-ʛʦʣʝʤʠʪʝ ʛʝʥʝʪʠʯʥʠ ʠʟʦʣʘʪʠ 

ʚ ɽʚʨʦʧʘ [Kalaydjieva ʠ ʩʲʘʚʪ. 2001]. ʅʘʣʠʮʝ ʝ ʦʙʘʯʝ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʨʝʜ ʨʦʤʠʪʝ, 

ʥʘʡ-ʚʝʯʝ ʥʘ ɹʘʣʢʘʥʠʪʝ. ʅʘʧʨʠʤʝʨ, ʚ ɹʲʣʛʘʨʠʷ 700-800 000 ʨʦʤʠ ʦʙʨʘʟʫʚʘʪ ʪʨʠ 

ʤʝʪʘʛʨʫʧʠ: ʁʝʨʣʠʠ (ʩ ʪʨʠ ʛʦʣʝʤʠ ʧʦʜʛʨʫʧʠ: ɼʘʩʠʢʘʥʝ, ʍʦʨʦʭʘʥʝ ʠ ɺʣʘʭʠʯʢʠ), 

ʂʘʣʜʝʨʘʰʠ ʠ ʈʫʜʘʨʠ (ʌʠʛʫʨʘ 3). ɺʩʷʢʘ ʝʜʥʘ ʦʪ ʪʷʭ ʩʝ ʩʲʩʪʦʠ ʦʪ ʤʥʦʞʝʩʪʚʦ ʤʘʣʢʠ 

ʛʨʫʧʠ ʩʲʩ ʩʚʦʠ ʧʨʘʚʠʣʘ, ʚ ʢʦʠʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠʪʝ ʥʘ ʜʨʫʛʠʪʝ ʩʫʙʛʨʫʧʠ ʩʲʩʪʘʚʣʷʚʘʪ 

ʥʝ ʧʦʚʝʯʝ ʦʪ 1%, ʘ ʯʝʩʪʦʪʘʪʘ ʥʘ ʚʲʪʨʝʛʨʫʧʦʚʠʪʝ ʙʨʘʢʦʚʝ ʝ ʧʦ-ʚʠʩʦʢʘ ʦʪ 90% 

[ʊʲʨʥʝʚ, 2000].  
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ʌʠʛʫʨʘ 3. ʂʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʨʦʤʠʪʝ ʚ ɹʲʣʛʘʨʠʷ [ʄʘʨʫʰʠʘʢʦʚʘ ɽ. ʠ ʇʦʧʦʚ ɺ., 

1993ʛ.] 

 

 

ʅʘʡ-ʤʥʦʛʦʙʨʦʡʥʘ ʠ ʨʘʟʥʦʦʙʨʘʟʥʘ ʝ ʤʝʪʘʛʨʫʧʦʚʘʪʘ ʦʙʱʥʦʩʪ ʥʘ ʪ.ʥ. 

ñʫʩʝʜʥʘʣʠ ʨʦʤʠò ʠʣʠ òʡʝʨʣʠʠò. ʊʝ ʩʲʩʪʘʚʣʷʚʘʪ ʦʢʦʣʦ 90% ʦʪ ʚʩʠʯʢʠ ʨʦʤʠ ʚ 

ɹʲʣʛʘʨʠʷ ʠ ʩʘ ʩʝ ʟʘʩʝʣʠʣʠ ʧʦ ʥʘʰʠʪʝ ʟʝʤʠ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʨʘʥʦ ʦʪ ʨʦʤʠʪʝ ʦʪ 

ɺʣʘʰʢʘʪʘ ʛʨʫʧʘ. ɼʨʫʛʘʪʘ ʦʩʥʦʚʥʘ ʛʨʫʧʘ ʝ ɺʣʘʰʢʘʪʘ, ʢʲʤ ʢʦʷʪʦ ʩʧʘʜʘʪ ʨʝʜʠʮʘ 

ʩʫʙʛʨʫʧʠ ʠ ʤʝʪʘʛʨʫʧʠ ʢʘʪʦ ʢʘʣʜʝʨʘʰʠ, ʢʦʧʘʥʘʨʠ, ʪʨʘʢʠʡʩʢʠ ʢʘʣʘʡʜʞʠʠ, 

ʙʫʨʛʫʜʞʠʠ, ʚʣʘʰʢʠ ʜʞʘʤʙʘʟʠ, ʛʨʝʙʝʥʘʨʠ ʠ ʃʦʤʩʢʠ ʨʦʤʠ.  

ʅʘʣʠʯʠʝʪʦ ʥʘ ʩʠʣʝʥ ʝʬʝʢʪ ʥʘ ʧʨʘʨʦʜʠʪʝʣʷ ʠ ʟʘʧʘʟʝʥʘʪʘ ʪʨʘʜʠʮʠʷ ʟʘ ʛʦʣʝʤʠ 

ʬʘʤʠʣʠʠ ʩ ʤʥʦʛʦ ʯʣʝʥʦʚʝ, ʧʨʝʜʧʦʣʘʛʘ ʩʨʘʚʥʠʪʝʣʥʦ ʭʦʤʦʛʝʥʥʘ ʛʝʥʝʪʠʯʥʘ ʦʩʥʦʚʘ ʠ 

ʦʧʨʝʜʝʣʷ ʛʦʣʷʤʦʪʦ ʟʥʘʯʝʥʠʝ ʥʘ ʪʘʟʠ ʛʨʫʧʘ ʟʘ ʨʘʟʙʠʨʘʥʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʘʪʘ 

ʙʘʟʘ ʥʘ ʤʦʥʦʛʝʥʥʠʪʝ ʟʘʙʦʣʷʚʘʥʠʷ ʠ ʪʝʭʥʠʷ ʧʦʪʝʥʮʠʘʣ ʧʨʠ ʠʟʫʯʘʚʘʥʝ ʥʘ ʩʣʦʞʥʠʪʝ, 

ʧʦʣʠʛʝʥʥʠ ʟʘʙʦʣʷʚʘʥʠʷ [Arcos-Burgos&Muenke 2002]. ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 10 ʛʦʜʠʥʠ 

ʚ ʨʦʤʩʢʘʪʘ ʧʦʧʫʣʘʮʠʷ ʙʷʭʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʥʷʢʦʣʢʦ ʥʦʚʠ ʛʝʥʝʪʠʯʥʠ 

ʥʝʚʨʦʣʦʛʠʯʥʠ ʟʘʙʦʣʷʚʘʥʠʷ, ʢʘʢʪʦ ʠ Ăʯʘʩʪʥʠò ʤʫʪʘʮʠʠ ʧʨʠʯʠʥʷʚʘʱʠ ʠʟʚʝʩʪʥʠ 

ʤʦʥʦʛʝʥʥʠ ʟʘʙʦʣʷʚʘʥʠʷ. ʉ̡ ʱʦ ʪʘʢʘ, ʙ̫ ʭʘ ʫʩʪʘʥʦʚʝʥʠ ʟʥʘʯʠʪʝʣʥʠ ʨʘʟʣʠʯʠʷ ʚ 
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ʥʘʩʣʝʜʩʪʚʝʥʠʪʝ ʟʘʙʦʣʷʚʘʥʠʷ ʧʨʠ ʦʪʜʝʣʥʠʪʝ ʨʦʤʩʢʠ ʛʨʫʧʠ ʠ ʩʫʙʛʨʫʧʠ, ʜʲʣʞʘʱʠ ʩʝ 

ʥʘ ʨʘʟʣʠʯʥʠ ʙʠʦʣʦʛʠʯʥʠ, ʩʦʮʠʘʣʥʠ ʠ ʢʫʣʪʫʨʘʣʥʠ ʬʘʢʪʦʨʠ [Kalaydjieva ʠ ʩʲʘʚʪ. 

2001].  

ʉ̡ ʚʨʝʤʝʥʥʠʪʝ ʟʥʘʥʠʷ ʟʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʘʪʘ ʦʩʥʦʚʘ ʥʘ ʝʧʠʣʝʧʩʠʷʪʘ 

ʩʝ ʧʦʪʚʲʨʞʜʘʚʘʪ ʛʣʘʚʥʦ ʦʪ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʨʝʜʢʠ, ʛʦʣʝʤʠ ʨʦʜʦʩʣʦʚʠʷ ʩ ʤʦʥʦʛʝʥʥʦ 

ʫʥʘʩʣʝʜʷʚʘʱʠ ʩʝ ʩʠʥʜʨʦʤʠ ʠ ʤʫʪʘʮʠʠ ʩ ʰʠʨʦʢ ʝʬʝʢʪ [Helbig ʠ ʩʲʘʚʪ. 2008]. ʊʦʚʘ 

ʦʙʫʩʣʘʚʷ ʥʘʰʠʷ ʠʥʪʝʨʝʩ ʢʲʤ ʠʟʫʯʘʚʘʥʝ ʛʝʥʝʪʠʢʘʪʘ ʥʘ ʥʘʩʣʝʜʩʪʚʝʥʘʪʘ ʝʧʠʣʝʧʩʠʷ 

ʩʨʝʜ ʨʦʤʩʢʘʪʘ ʧʦʧʫʣʘʮʠʷ, ʢʘʪʦ ʝʜʥʦ ʦʪ ʥʘʰʠʪʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʝ, ʯʝ ʪʘʟʠ 

ʛʝʥʝʪʠʯʥʘ ʙʘʟʘ ʤʦʞʝ ʙʠ ʱʝ ʙʲʜʝ ʧʦ-ʭʦʤʦʛʝʥʥʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʦʩʪʘʥʘʣʘʪʘ 

ʧʦʧʫʣʘʮʠʷ, ʩ ʦʛʨʘʥʠʯʝʥ ʩʧʝʢʪʲʨ ʥʘ ʤʫʪʘʮʠʠ ʩ ʝʬʝʢʪ ʥʘ ʧʨʘʨʦʜʠʪʝʣʷ.  

ɺʲʧʨʝʢʠ, ʯʝ ʥʝ ʩʘ ʧʨʘʚʝʥʠ ʪʦʯʥʠ ʝʧʠʜʝʤʠʦʣʦʛʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ, 

ʝʧʠʣʝʧʩʠʷʪʘ ʠʟʛʣʝʞʜʘ ʧʦ-ʯʝʩʪʦ ʩʨʝʱʘʥʘ ʚ ʨʦʤʩʢʘʪʘ ʧʦʧʫʣʘʮʠʷ. ʇʦ ʚʨʝʤʝ ʥʘ 

ʧʨʝʜʭʦʞʜʘʱʠ ʜʠʩʝʨʪʘʮʠʦʥʥʠ ̫ ʪʨʫʜ ʪʝʨʝʥʥʠ ʧʨʦʫʯʚʘʥʠʷ, ʝʧʠʣʝʧʩʠʷʪʘ ʝ 

ʦʧʨʝʜʝʣʝʥʘ ʢʘʪʦ ʥʘʡ-ʩʝʨʠʦʟʝʥ ʟʜʨʘʚʝʥ ʧʨʦʙʣʝʤ ʥʘ ʤʥʦʛʦ ʨʦʤʩʢʠ ʩʝʤʝʡʩʪʚʘ. 

Tournev ʠ ʩ̡ʘʚʪ. [2007] ʟʘ ʧʲʨʚʠ ʧʲʪ ʦʧʠʩʚʘʪ ʜʚʝ ʛʦʣʝʤʠ ʨʦʤʩʢʠ ʬʘʤʠʣʠʠ ʩ 

ʠʜʠʦʧʘʪʠʯʥʘ ʛʝʥʝʨʘʣʠʟʠʨʘʥʘ ʝʧʠʣʝʧʩʠʷ, ʘ ʧʦ-ʢʲʩʥʦ Angelicheva ʠ ʩ̡ʘʚʪ. [2005] 

ʦʧʠʩʚʘʪ ʨʦʤʩʢʘ ʬʘʤʠʣʠʷ ʩ ʬʦʢʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʠ ʥʦʚ ʣʦʢʫʩ ʥʘ ʭʨʦʤʟʦʤʘ 5q31.3-

q32 ʠ ʧʦʩʪʘʚʷʪ ʦʩʥʦʚʠʪʝ ʟʘ ʙʲʜʝʱʠ ʢʣʠʥʠʢʦ-ʛʝʥʝʪʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ ʥʘ 

ʝʧʠʣʝʧʩʠʷʪʘ ʚ ʪʘʟʠ ʧʦʧʫʣʘʮʠʷ.  

ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʛʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ 

ʚ ʨʦʤʩʢʘʪʘ ʧʦʧʫʣʘʮʠʷ ʠ ʦʬʦʨʤʷʥʝʪʦ ʥʘ ʷʩʝʥ ʝʧʠʣʝʧʪʠʯʝʥ ʬʝʥʦʪʠʧ, ʯʝʩʪʦ ʩʘ 

ʟʘʪʨʫʜʥʝʥʠ. ʊʦʚʘ ʩʝ ʜʲʣʞʠ ʥʘ ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʷ ʩʪʨʘʭ ʦʪ ʩʪʠʛʤʘʪʠʟʘʮʠʷ, 

ʩʦʮʠʘʣʥʘʪʘ ʤʘʨʛʠʥʘʣʠʟʘʮʠʷ ʠ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʜʝʧʨʠʚʘʮʠʷ ʥʘ ʨʦʤʠʪʝ [Angelicheva 

ʠ ʩʲʘʚʪ. 2005].  ʂʘʯʝʩʪʚʦʪʦ ʥʘ ʧʦʣʫʯʝʥʘʪʘ ʢʣʠʥʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʦʩʦʙʝʥʦ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʘʥʘʤʥʝʟʘ ʟʘ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʠ ʚʲʟʨʘʩʪ ʥʘ ʥʘʯʘʣʦ ʠ ʯʝʩʪʦʪʘ ʥʘ 

ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʦʩʪʘʚʘ ʥʝʩʠʛʫʨʥʦ ʠ  ʠʟʠʩʢʚʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʤʥʦʛʦʢʨʘʪʥʠ 

ʠʥʪʝʨʚʶʪʘ ʩ ʧʘʮʠʝʥʪʠʪʝ ʠ ʪʝʭʥʠʪʝ ʙʣʠʟʢʠ. ʅʝʦʙʭʦʜʠʤʦ ʝ ʩʲʱʦ ʪʘʢʘ ʠ ʘʜʘʧʪʠʨʘʥʝ 

ʥʘ ʢʣʠʥʠʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʢʲʤ ʢʫʣʪʫʨʥʠʪʝ ʪʨʘʜʠʮʠʠ, ʢʦʥʮʝʧʮʠʠ ʠ ʚʷʨʚʘʥʠʷ ʥʘ 

ʨʦʤʠʪʝ. 
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1.5. ʀʟʚʦʜʠ ʦʪ ʦʙʟʦʨʘ ʥʘ ʣʠʪʝʨʘʪʫʨʘʪʘ. 

 

ü ʇʲʣʥʠʷʪ ʢʣʠʥʠʯʝʥ ʩʧʝʢʪʲʨ ʥʘ ʬʘʤʠʣʥʠʪʝ ʬʦʢʘʣʥʠ ʝʧʠʣʝʧʪʠʯʥʠ ʩʠʥʜʨʦʤʠ 

ʚʩʝ ʦʱʝ ʥʝ ʝ ʥʘʧʲʣʥʦ ʠʟʷʩʥʝʥ. ʉʲʱʝʩʪʚʫʚʘʪ ʨʦʜʦʩʣʦʚʠʷ, ʢʦʠʪʦ ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ 

ʧʨʠʯʠʩʣʷʪ ʢʲʤ ʦʧʠʩʘʥʠʪʝ ʜʦ ʤʦʤʝʥʪʘ ʩʠʥʜʨʦʤʠ, ʢʦʝʪʦ ʧʨʝʜʧʦʣʘʛʘ 

ʩʲʱʝʩʪʚʫʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʠ ʬʦʢʘʣʥʠ ʝʧʠʣʝʧʩʠʠ. 

ü ʌʝʥʦʪʠʧʲʪ ʥʘ ʬʘʤʠʣʥʠʪʝ ʬʦʢʘʣʥʠ ʝʧʠʣʝʧʪʠʯʥʠ ʩʠʥʜʨʦʤʠ ʠ ʥʘ ɻɽʌɻ+ ʩʝ 

ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʠʟʨʘʟʝʥʘ ʭʝʪʝʨʦʛʝʥʥʦʩʪ, ʢʘʪʦ ʜʦʨʠ ʠ ʚ ʩʣʫʯʘʠʪʝ ʩ ʧʦ-ʭʦʤʦʛʝʥʥʘ 

ʢʣʠʥʠʯʥʘ ʢʘʨʪʠʥʘ, ʩʲʱʝʩʪʚʫʚʘʪ ʠʥʪʨʘ ʠ ʠʥʪʝʨ-ʬʘʤʠʣʥʠ ʚʘʨʠʘʮʠʠ ʚ ʧʨʦʪʠʯʘʥʝʪʦ 

ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ.  

ü ʇʦʩʪʘʚʷʥʝʪʦ ʥʘ ʜʠʘʛʥʦʟʘ ʬʘʤʠʣʥʘ ʬʦʢʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʠ ɻɽʌɻ+ ʯʝʩʪʦ ʝ 

ʟʘʪʨʫʜʥʝʥʦ ʧʦʨʘʜʠ ʣʠʧʩʘʪʘ ʥʘ ʬʘʤʠʣʥʘ ʘʥʘʤʥʝʟʘ, ʪʨʫʜʥʦʩʪʠ ʟʘ ʪʦʯʥʦ ʦʧʨʝʜʝʣʷʥʝ 

ʥʘ ʬʝʥʦʪʠʧʘ ʩʲʩ ʩʪʘʥʜʘʨʪʥʠʪʝ ʤʝʪʦʜʠ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʠ ʫʥʘʩʣʝʜʷʚʘʥʝʪʦ ʩ ʥʝʧʲʣʥʘ 

ʧʝʥʝʪʨʘʥʥʦʩʪ, ʢʦʝʪʦ ʯʝʩʪʦ ʤʘʩʢʠʨʘ ʥʘʩʣʝʜʩʪʚʝʥʠʷ ʭʘʨʘʢʪʝʨ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ. 

ü ʅʘʡ-ʦʙʱʦ ʬʘʤʠʣʥʠʪʝ ʬʦʢʘʣʥʠ ʝʧʠʣʝʧʪʠʯʥʠ ʩʠʥʜʨʦʤʠ ʠʤʘʪ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥ ʭʦʜ ʥʘ ʧʨʦʪʠʯʘʥʝ ʠ ʜʦʙʨʦ ʧʦʚʣʠʷʚʘʥʝ ʦʪ ʪʝʨʘʧʠʷ ʩ 

ʘʥʪʠʝʧʠʣʝʧʪʠʯʥʠ ʤʝʜʠʢʘʤʝʥʪʠ. ʇʨʦʛʥʦʟʘʪʘ ʧʨʠ ɻɽʌɻ+ ʟʘʚʠʩʠ ʦʪ ʬʝʥʦʪʠʧʥʠʷ 

ʩʧʝʢʪʲʨ ʥʘ ʙʦʣʝʩʪʪʘ, ʢʘʪʦ ʪʷ ʝ ʜʦʙʨʘ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʧʦ-ʣʝʢ ʬʝʥʦʪʠʧ ʠ ʧʦ- 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʘ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩʲʩ ʩʠʥʜʨʦʤ ʥʘ Dravet. 

ü ɻʝʥʝʪʠʯʥʘʪʘ ʦʩʥʦʚʘ ʥʘ ʬʘʤʠʣʥʠʪʝ ʝʧʠʣʝʧʪʠʯʥʠ ʩʠʥʜʨʦʤʠ ʚʩʝ ʦʱʝ ʥʝ ʝ 

ʥʘʧʲʣʥʦ ʠʟʷʩʥʝʥʘ. ʄʘʣʲʢ ʝ ʙʨʦʷ ʥʘ ʤʦʥʦʛʝʥʥʦ ʫʥʘʩʣʝʜʷʚʘʱʠʪʝ ʩʝ ʝʧʠʣʝʧʩʠʠ, ʘ 

ʧʨʝʦʙʣʘʜʘʚʘʪ ʪʝʟʠ ʩ ʦʣʠʛʦ- ʠʣʠ ʧʦʣʠʛʝʥʥʦ ʫʥʘʩʣʝʜʷʚʘʥʝ. 

ü ʅʘ ʥʘʩʪʦʷʱʠʷʪ ʝʪʘʧ ʥʷʤʘ ʷʩʥʦ ʫʩʪʘʥʦʚʝʥʠ ʛʝʥʦʪʠʧ-ʬʝʥʦʪʠʧ ʢʦʨʝʣʘʮʠʠ, 

ʪʲʡ ʢʘʪʦ ʨʘʟʣʠʯʥʠ ʠ ʚʩʝ ʦʱʝ ʥʝʜʦʙʨʝ ʫʩʪʘʥʦʚʝʥʠ ʛʝʥʝʪʠʯʥʠ ʠ ʬʘʢʪʦʨʠ ʥʘ 

ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʫʯʘʩʪʚʘʪ ʚʲʚ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥ ʬʝʥʦʪʠʧ. 

ü ʅʘʣʠʯʠʝʪʦ ʥʘ ʩʠʣʝʥ ʝʬʝʢʪ ʥʘ ʧʨʘʨʦʜʠʪʝʣʷ ʩʨʝʜ ʨʦʤʩʢʘʪʘ ʧʦʧʫʣʘʮʠʷ, 

ʧʨʝʜʧʦʣʘʛʘ ʩʨʘʚʥʠʪʝʣʥʦ ʭʦʤʦʛʝʥʥʘ ʛʝʥʝʪʠʯʥʘ ʦʩʥʦʚʘ ʥʘ ʝʧʠʣʝʧʩʠʷʪʘ ʚ ʪʘʟʠ 

ʧʦʧʫʣʘʮʠʷ, ʩ ʦʛʨʘʥʠʯʝʥ ʩʧʝʢʪʲʨ ʥʘ ʤʫʪʘʮʠʠ. 

ü ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʮʝʣʠʪʝ ʥʘ ʢʣʠʥʠʯʥʘʪʘ ʧʨʘʢʪʠʢʘ ʩʝ 

ʧʨʝʧʦʨʲʯʚʘʪ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩʲʩ ʩʲʤʥʝʥʠʝ ʟʘ ʩʠʥʜʨʦʤ ʥʘ Dravet, ʪʲʡ ʢʘʪʦ 

ʧʦʩʪʘʚʷʥʝʪʦ ʥʘ ʪʦʯʥʘ ʜʠʘʛʥʦʟʘ ʠʤʘ ʟʥʘʯʝʥʠʝ ʟʘ ʠʟʙʦʨʘ ʥʘ ʧʨʘʚʠʣʝʥ 

ʘʥʪʠʝʧʠʣʝʧʪʠʯʝʥ ʤʝʜʠʢʘʤʝʥʪ. ʀʟʩʣʝʜʚʘʥʝʪʦ ʟʘ ʤʫʪʘʮʠʷ ʚ LGI1 ʛʝʥʘ ʧʨʠ ʧʘʮʠʝʥʪʠ 

ʩʲʩ ʩʲʤʥʝʥʠʝ ʟʘ ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʘ ʣʘʪʝʨʘʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠ,̫ 
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ʧʦʜʧʦʤʘʛʘ ʜʠʘʛʥʦʩʪʠʯʥʠʷ ʧʨʦʮʝʩ, ʥʦ ʥʝ ʚʣʠʷʝ ʥʘ ʪʝʨʘʧʠʷʪʘ ʥʘ ʧʘʮʠʝʥʪʘ. ʇʨʠ 

ʦʩʪʘʥʘʣʠʪʝ ʬʘʤʠʣʥʠ ʝʧʠʣʝʧʪʠʯʥʠ ʩʠʥʜʨʦʤʠ, ʛʝʥʝʪʠʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʚʩʝ ʦʱʝ 

ʥʷʤʘʪ ʧʨʠʣʦʞʝʥʠʝ ʚ ʢʣʠʥʠʯʥʘʪʘ ʧʨʘʢʪʠʢʘ. 

ü ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʙʲʜʘʪ ʦʧʠʩʘʥʠ ʥʦʚʠ ʨʦʜʦʩʣʦʚʠʷ ʩ ʬʘʤʠʣʥʘ ʬʦʢʘʣʥʘ 

ʝʧʠʣʝʧʩʠʷ ʠ ɻɽʌɻ+, ʢʦʝʪʦ ʱʝ ʜʦʧʨʠʥʝʩʝ ʟʘ ʧʦ-ʧʲʣʥʦʪʦ ʨʘʟʙʠʨʘʥʝ ʥʘ ʬʝʥʦʪʠʧʘ ʠʤ 

ʠ ʟʘ ʠʟʷʩʥʷʚʘʥʝ ʥʘ ʪʷʭʥʘʪʘ ʛʝʥʝʪʠʯʥʘ ʝʪʠʦʣʦʛʠʷ. 
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2. ʇʆʉʊɸʅʆɺʂɸ ʅɸ ʀɿʉʃɽɼɺɸʅɽʊʆ 

 

2.1. ʎɽʃʀ, ʍʀʇʆʊɽɿʀ ʀ ɿɸɼɸʏʀ 

 

ʎɽʃ ʥʘ ʥʘʩʪʦʷʱʦʪʦ ʧʨʦʫʯʚʘʥʝ ʝ ʢʣʠʥʠʯʥʦʪʦ ʠ ʛʝʥʝʪʠʯʥʦ ʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʥʘ 

ʩʝʤʝʡʩʪʚʘ ʩ ʥʘʩʣʝʜʩʪʚʝʥʘ ʧʘʨʮʠʘʣʥʘ (ʬʦʢʘʣʥʘ) ʝʧʠʣʝʧʩʠʷ ʠ ʛʝʥʝʪʠʯʥʘ ʝʧʠʣʝʧʩʠʷ 

ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ. 

 

ʃʠʪʝʨʘʪʫʨʥʠʷʪ ʦʙʟʦʨ ʠ ʜʘʥʥʠʪʝ ʦʪ ʧʨʝʜʚʘʨʠʪʝʣʥʠʪʝ ʢʣʠʥʠʯʥʠ ʥʘʙʣʶʜʝʥʠʷ ʜʘʚʘʪ 

ʦʩʥʦʚʘʥʠʝ ʜʘ ʩʝ ʬʦʨʤʫʣʠʨʘʪ ʩʣʝʜʥʠʪʝ ʍʀʇʆʊɽɿʀ: 

ü ʌʘʤʠʣʥʠʪʝ ʬʦʢʘʣʥʠ ʝʧʠʣʝʧʩʠʠ ʠ ʛʝʥʝʪʠʯʥʘʪʘ ʝʧʠʣʝʧʩʠʷ ʩ ʬʝʙʨʠʣʥʠ 

ʛʲʨʯʦʚʝ ʧʣʶʩ ʩʘ ʢʣʠʥʠʯʥʦ ʭʝʪʝʨʦʛʝʥʥʠ ʩ ʠʟʨʘʟʝʥʠ ʠʥʪʨʘ ʠ ʠʥʪʝʨ-ʬʘʤʠʣʥʠ 

ʚʘʨʠʘʮʠʠ ʚ ʧʨʦʪʠʯʘʥʝʪʦ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ 

ü ʌʘʤʠʣʥʠʪʝ ʬʦʢʘʣʥʠ ʝʧʠʣʝʧʪʠʯʥʠ ʩʠʥʜʨʦʤʠ ʦʙʠʢʥʦʚʝʥʦ ʠʤʘʪ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥ ʭʦʜ ʥʘ ʧʨʦʪʠʯʘʥʝ.  

ü ɽʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʩʝ ʧʦʚʣʠʷʚʘʪ ʜʦʙʨʝ ʦʪ ʪʝʨʘʧʠʷ 

ʩ ʘʥʪʠʝʧʠʣʝʧʪʠʯʥʠ ʤʝʜʠʢʘʤʝʥʪʠ. 

ü ʇʨʠ ʧʨʦʫʯʚʘʥʠʷ ʚʲʨʭʫ ʥʘʩʣʝʜʩʪʚʝʥʠ ʟʘʙʦʣʷʚʘʥʠʷ ʧʨʠ ʨʦʤʠ ʩʘ ʫʩʪʘʥʦʚʝʥʠ 

ʨʘʟʣʠʯʠʷ ʚ ʟʘʙʦʣʝʚʘʝʤʦʩʪʪʘ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʨʦʤʩʢʠ ʛʨʫʧʠ ʠ ʩʫʙʛʨʫʧʠ, 

ʦʙʫʩʣʦʚʝʥʠ ʦʪ ʙʠʦʣʦʛʠʯʥʠ, ʩʦʮʠʘʣʥʠ ʠ ʢʫʣʪʫʨʘʣʥʠ ʬʘʢʪʦʨʠ. ɺʲʟʤʦʞʥʦ ʝ ʪʘʢʠʚʘ 

ʨʘʟʣʠʯʠʷ ʜʘ ʩʲʱʝʩʪʚʫʚʘʪ ʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʦʪʜʝʣʥʠʪʝ ʬʦʨʤʠ ʥʘ ʥʘʩʣʝʜʩʪʚʝʥʘ 

ʝʧʠʣʝʧʩʠʷ.   

ü ʍʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʨʦʤʩʢʘʪʘ ʧʦʧʫʣʘʮʠʷ ʠ ʜʦʢʘʟʘʥʠ ̫ ʩʠʣʝʥ ʝʬʝʢʪ ʥʘ 

ʨʦʜʦʥʘʯʘʣʥʠʢʘ ʥʠ ʜʘʚʘ ʦʩʥʦʚʘʥʠʝ ʜʘ ʦʯʘʢʚʘʤʝ ʧʦ-ʩʣʘʙʦ ʠʟʨʘʟʝʥʘ ʛʝʥʝʪʠʯʥʘ 

ʭʝʪʝʨʦʛʝʥʥʦʩʪ ʥʘ ʝʧʠʣʝʧʩʠʷʪʘ ʚ ʪʘʟʠ ʛʨʫʧʘ ʠ ʦʛʨʘʥʠʯʝʥ ʙʨʦʡ ʙʦʣʝʩʪʥʠ ʤʫʪʘʮʠʠ ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ ʦʙʱʘʪʘ ʧʦʧʫʣʘʮʠʷ.  

ü ʌʘʤʠʣʥʠʪʝ ʬʦʢʘʣʥʠ ʝʧʠʣʝʧʪʠʯʥʠ ʩʠʥʜʨʦʤʠ ʠ ʛʝʥʝʪʠʯʥʘʪʘ ʝʧʠʣʝʧʩʠʷ ʩ 

ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʠʟʨʘʟʝʥʘ ʛʝʥʦʪʠʧʥʘ ʭʝʪʝʨʦʛʝʥʥʦʩʪ. 

ü ʇʨʝʦʙʣʘʜʘʚʘʱʘ ʯʘʩʪ ʦʪ ʬʘʤʠʣʥʠʪʝ ʝʧʠʣʝʧʪʠʯʥʠ ʩʠʥʜʨʦʤʠ ʩʘ ʩ ʧʦʣʠʛʝʥʥʦ 

(ʢʦʤʧʣʝʢʩʥʦ) ʫʥʘʩʣʝʜʷʚʘʥʝ. ʄʘʣʲʢ ʝ ʙʨʦʷ ʥʘ ʯʠʩʪʠʪʝ (ʤʦʥʦʛʝʥʥʠ) ʝʧʠʣʝʧʩʠʠ. 
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ʇʨʦʫʯʚʘʥʝʪʦ ʠʤʘ ʩʣʝʜʥʠʪʝ ɿɸɼɸʏʀ:  

1/ ʉʲʙʠʨʘʥʝ ʥʘ ʩʝʤʝʡʩʪʚʘ ʩ ʥʘʩʣʝʜʩʪʚʝʥʘ ʝʧʠʣʝʧʩʠʷ, ʯʨʝʟ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ 

ʪʝʨʝʥʥʠ ʧʨʦʫʯʚʘʥʠʷ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʮʷʣʘʪʘ ʩʪʨʘʥʘ. ʇʨʠʦʨʠʪʝʪ ʝ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʝʪʦ ʥʘ ʨʦʤʩʢʠ ʬʘʤʠʣʠʠ ʩ ʝʧʠʣʝʧʩʠʷ, ʚ ʢʦʠʪʦ ʠʤʘ ʛʦʣʷʤ ʙʨʦʡ 

ʟʘʩʝʛʥʘʪʠ ʠʥʜʠʚʠʜʠ ʦʪ ʥʷʢʦʣʢʦ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʧʦʢʦʣʝʥʠʷ.  

2/ ɻʝʥʝʘʣʦʛʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ ʟʘʩʝʛʥʘʪʠʪʝ ʩʝʤʝʡʩʪʚʘ. 

3/  ʆʧʨʝʜʝʣʷʥʝ ʪʠʧʘ ʥʘ ʫʥʘʩʣʝʜʷʚʘʥʝ ʥʘ ʝʧʠʣʝʧʪʠʯʥʠʷ ʩʠʥʜʨʦʤ. 

4/ ɼʝʪʘʡʣʥʦ ʢʣʠʥʠʯʥʦ ʬʝʥʦʪʠʧʠʟʠʨʘʥʝ ʥʘ ʟʘʩʝʛʥʘʪʠʪʝ ʯʣʝʥʦʚʝ ʥʘ ʬʘʤʠʣʠʠʪʝ ʩ 

ʧʦʤʦʱʪʘ ʥʘ ʢʣʠʥʠʯʥʠ, ʣʘʙʦʨʘʪʦʨʥʠ, ʥʝʚʨʦʬʠʟʠʦʣʦʛʠʯʥʠ ʠ ʥʝʚʨʦʠʟʦʙʨʘʟʷʚʘʱʠ 

ʤʝʪʦʜʠ ʥʘ ʠʟʩʣʝʜʚʘʥʝ.  

5/ ʇʨʦʫʯʚʘʥʝ ʥʘ ʠʥʪʨʘ- ʠ ʠʥʪʝʨ-ʬʘʤʠʣʥʠʪʝ ʚʘʨʠʘʮʠʠ ʚ ʧʨʦʪʠʯʘʥʝʪʦ ʥʘ 

ʝʧʠʣʝʧʪʠʯʥʠʷ ʩʠʥʜʨʦʤ.  

6/ ʉʲʙʠʨʘʥʝ ʥʘ ʙʠʦʣʦʛʠʯʝʥ ʤʘʪʝʨʠʘʣ, ʢʘʢʪʦ ʦʪ ʟʘʩʝʛʥʘʪʠ, ʪʘʢʘ ʠ ʦʪ ʟʜʨʘʚʠ ʯʣʝʥʦʚʝ 

ʥʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠʪʝ ʬʘʤʠʣʠʠ, ʝʢʩʪʨʘʢʮʠʷ ʥʘ ɼʅʂ ʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ.  

7/ ʉʲʟʜʘʚʘʥʝ ʥʘ ɼʅʂ ʙʘʥʢʘ ʥʘ ʧʘʮʠʝʥʪʠ ʩ ʥʘʩʣʝʜʩʪʚʝʥʠ ʬʦʨʤʠ ʥʘ ʝʧʠʣʝʧʩʠʷ, ʟʘ 

ʙʲʜʝʱʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠ.̫ 

8/ ʆʧʪʠʤʠʟʠʨʘʥʝ ʠ ʢʦʥʪʨʦʣʠʨʘʥʝ ʥʘ ʣʝʯʝʥʠʝʪʦ ʥʘ ʟʘʩʝʛʥʘʪʠʪʝ ʯʣʝʥʦʚʝ ʥʘ 

ʬʘʤʠʣʠʠʪʝ.  

 

2.2. ʂʆʅʊʀʅɻɽʅʊ.  

 

ɺ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʘ ʚʢʣʶʯʝʥʠ ʧʘʮʠʝʥʪʠ ʩ ʥʘʩʣʝʜʩʪʚʝʥʘ ʬʦʢʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʠ 

ʛʝʥʝʪʠʯʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ, ʦʪʢʨʠʪʠ ʛʣʘʚʥʦ ʧʦ ʚʨʝʤʝ ʥʘ 

ʪʝʨʝʥʥʠ ʧʨʦʫʯʚʘʥʠʷ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʮʷʣʘʪʘ ʩʪʨʘʥʘ, ʢʘʪʦ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʪʷʭ ʝ 

ʧʦʣʫʯʘʚʘʥʘ ʯʨʝʟ ʤʨʝʞʘʪʘ ʥʘ ʟʜʨʘʚʥʠʪʝ ʤʝʜʠʘʪʦʨʠ. ʇʦ-ʤʘʣʢʘ ʯʘʩʪ ʦʪ ʧʘʮʠʝʥʪʠʪʝ 

ʩʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʧʦ ʚʨʝʤʝ ʥʘ ʭʦʩʧʠʪʘʣʠʟʘʮʠʷʪʘ ʠʤ ʚ ʂʣʠʥʠʢʘʪʘ ʧʦ ʅʝʨʚʥʠ 

ʙʦʣʝʩʪʠ, ʋʄɹɸʃ ɸʣʝʢʩʘʥʜʨʦʚʩʢʘ, ʉʦʬʠʷ ʠ ʚ ɼʝʪʩʢʠʪʝ ʥʝʚʨʦʣʦʛʠʯʥʠ ʢʣʠʥʠʢʠ 

ʢʲʤ ʉɹɸʃɼɹ ʠ ʄɹɸʃʅʇ "ʉʚ. ʅʘʫʤ"  ʉʦʬʠʷ.  

ʀʜʝʥʪʠʬʠʮʠʨʘʥʠ ʩʘ ʦʙʱʦ 26 ʬʘʤʠʣʠʠ, ʦʪ ʢʦʠʪʦ 20 ʩʘ ʦʪ ʨʦʤʩʢʠ ʧʨʦʠʟʭʦʜ, 

ʘ 6 ʦʪ ʙʲʣʛʘʨʩʢʠ ʧʨʦʠʟʭʦʜ. ʆʙʱʠʷʪ ʙʨʦʡ ʥʘ ʯʣʝʥʦʚʝʪʝ ʚ ʪʝʟʠ ʬʘʤʠʣʠʠ, ʧʨʠ ʢʦʠʪʦ 

ʩʘ ʥʘʣʠʮʝ ʘʥʘʤʥʝʩʪʠʯʥʠ ʜʘʥʥʠ ʟʘ ʝʧʠʣʝʧʩʠʷ ʝ 167 ʜʫʰʠ. ʆʪ ʪʷʭ, 130 ʜʫʰʠ ʩʘ 

ʠʥʪʝʨʚʶʠʨʘʥʠ, ʩʲʙʨʘʥʘ ʝ ʢʣʠʥʠʯʥʘ ʠ ʛʝʥʝʘʣʦʛʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʧʨʦʚʝʜʝʥ ʝ ʧʲʣʝʥ 
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ʥʝʚʨʦʣʦʛʠʯʝʥ ʠ ʩʦʤʘʪʠʯʝʥ ʧʨʝʛʣʝʜ ʠ ʩʣʝʜ ʧʦʜʧʠʩʚʘʥʝ ʥʘ ʠʥʬʦʨʤʠʨʘʥʦ ʩʲʛʣʘʩʠʝ 

ʠʤ ʝ ʚʟʝʪ ʠ ʙʠʦʣʦʛʠʯʝʥ ʤʘʪʝʨʠʘʣ ʟʘ ʛʝʥʝʪʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ. ʆʩʪʘʥʘʣʠʪʝ 37 ʜʫʰʠ ʥʝ 

ʩʘ ʦʪʢʨʠʪʠ ʟʘ ʠʥʪʝʨʚʶ ʠ ʠʟʩʣʝʜʚʘʥʝ, ʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʪʷʭ ʝ ʧʦʣʫʯʝʥʘ ʦʪ 

ʦʩʪʘʥʘʣʠʪʝ ʨʦʜʥʠʥʠ. ʉʣʝʜ ʧʨʝʛʣʝʞʜʘʥʝ ʥʘ ʮʷʣʘʪʘ ʩʲʙʨʘʥʘ ʢʣʠʥʠʯʥʘ ʠ 

ʛʝʥʝʘʣʦʛʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʘʪʦ ʥʘʡ-ʧʦʜʭʦʜʷʱʠ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦ 

ʛʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ ʩʝʣʝʢʪʠʨʘʥʠ 8 ʩʝʤʝʡʩʪʚʘ ʩ ʦʙʱ ʙʨʦʡ 80 ʟʘʩʝʛʥʘʪʠ 

ʯʣʝʥʦʚʝ ʠ ʪʝʟʠ ʩʝʤʝʡʩʪʚʘ ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʚ ʥʘʩʪʦʷʱʠʷ ʜʠʩʝʨʪʘʮʠʦʥʝʥ ʪʨʫʜ. 

ʆʩʪʘʥʘʣʠʪʝ ʬʘʤʠʣʠʠ ʥʝ ʩʘ ʚʢʣʶʯʝʥʠ ʚ ʜʠʩʝʨʪʘʮʠʷʪʘ, ʧʦʨʘʜʠ ʪʨʫʜʥʦʩʪʠ ʟʘ ʧʦ-

ʧʨʝʮʠʟʥʦ ʬʝʥʦʪʠʧʥʦ ʠʟʷʩʥʷʚʘʥʝ ʥʘ ʝʧʠʣʝʧʪʠʯʥʠʷ ʩʠʥʜʨʦʤ, ʢʦʝʪʦ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ 

ʟʘʪʨʫʜʥʷʚʘ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. ʇʨʠʯʠʥʠʪʝ ʟʘ 

ʦʪʧʘʜʘʥʝ ʥʘ ʪʝʟʠ ʬʘʤʠʣʠʠ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʘ: ʦʪʢʘʟ ʥʘ ʯʘʩʪ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʜʘ 

ʙʲʜʘʪ ʠʥʪʝʨʚʶʠʨʘʥʠ ʦʪʥʦʚʦ, ʧʨʦʪʠʚʦʨʝʯʠʝ ʚ ʠʥʬʦʨʤʘʮʠʷʪʘ, ʧʦʣʫʯʝʥʘ ʧʨʠ 

ʧʦʚʪʦʨʥʦ ʩʥʝʤʘʥʝ ʥʘ ʘʥʘʤʥʝʟʘ, ʢʘʢʪʦ ʠ ʧʨʠ ʨʘʟʧʠʪʚʘʥʝ ʥʘ ʦʯʝʚʠʜʮʠ ʥʘ 

ʧʨʠʩʪʲʧʠʪʝ, ʦʪʢʘʟ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ɽɽɻ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʤʷʩʪʦ, ʦʪʢʘʟ ʟʘ 

ʭʦʩʧʠʪʘʣʠʟʘʮʠʷ ʚ ʂʣʠʥʠʢʘʪʘ ʧʦ ʅʝʨʚʥʠ ʙʦʣʝʩʪʠ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ, ʢʘʢʪʦ ʠ ʩʤʷʥʘ ʥʘ ʤʝʩʪʦʞʠʪʝʣʩʪʚʦʪʦ ʠ ʥʝʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝ 

ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ.  

ʉʲʙʨʘʥʠʷʪ ʢʣʠʥʠʯʝʥ ʠ ʛʝʥʝʪʠʯʝʥ ʤʘʪʝʨʠʘʣ ʦʪ ʯʣʝʥʦʚʝʪʝ ʥʘ 18 ʬʘʤʠʣʠʠ, 

ʢʦʠʪʦ ʥʝ ʩʘ ʚʢʣʶʯʝʥʠ ʚ ʜʠʩʝʨʪʘʮʠʷʪʘ, ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ ʩʲʟʜʘʜʝʥʘʪʘ ɼʅʂ ʙʘʥʢʘ ʥʘ 

ʧʘʮʠʝʥʪʠ ʩ ʥʘʩʣʝʜʩʪʚʝʥʠ ʬʦʨʤʠ ʥʘ ʝʧʠʣʝʧʩʠʷ ʠ ʙʠ ʤʦʛʲʣ ʜʘ ʧʦʩʣʫʞʠ ʟʘ ʙʲʜʝʱʠ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ.    

 

2.3 ʄɽʊʆɼʀ. 

 

ʄʝʪʦʜʠʪʝ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʚʢʣʶʯʚʘʪ:  

 

2.3.1 ʉʥʝʤʘʥʝ ʥʘ ʧʦʜʨʦʙʥʘ ʘʥʘʤʥʝʟʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʚʲʧʨʦʩʥʠʢ (ʇʨʠʣʦʞʝʥʠʝ 1). 

ɺʲʧʨʦʩʥʠʢʲʪ ʝ ʨʘʟʨʘʙʦʪʝʥ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʚ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʚʦʜʝʱʠ ʝʢʩʧʝʨʪʠ ʚ 

ʦʙʣʘʩʪʪʘ ʥʘ ʝʧʠʣʝʧʩʠʷʪʘ, ʝʧʠʜʝʤʠʦʣʦʛʠʷʪʘ ʠ ʤʦʣʝʢʫʣʷʨʥʘʪʘ ʛʝʥʝʪʠʢʘ ï ʇʨʦʬ. ɾ. 

ʉʘʥʜʝʨ, ʧʨʦʬ. ɸ ɾʘʙʣʝʥʩʢʠ, ʧʨʦʬ. ʃ. ʂʘʣʘʡʜʞʠʝʚʘ. ɺʢʣʶʯʚʘ ʩʣʝʜʥʠʪʝ ʦʩʥʦʚʥʠ 

ʨʘʟʜʝʣʠ: 

ü ɼʝʤʦʛʨʘʬʩʢʠ ʜʘʥʥʠ 

ü ʉʢʨʠʥʠʥʛʦʚʘ ʯʘʩʪ ʩ ʜʚʘ ʩʢʨʠʥʠʥʛʘ ï ʝʧʠʣʝʧʪʠʯʝʥ ʠ ʧʩʠʭʠʘʪʨʠʯʝʥ 
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ü ʆʩʥʦʚʥʘ ʘʥʘʤʥʝʩʪʠʯʥʘ ʯʘʩʪ, ʠʟʷʩʥʷʚʘʱʘ ʠʩʪʦʨʠʷʪʘ ʥʘ ʝʧʠʣʝʧʪʠʯʥʠʪʝ 

ʧʨʠʧʘʜʲʮʠ, ʢʣʠʥʠʯʥʘʪʘ ʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʢʣʘʩʠʬʠʮʠʨʘʥʝʪʦ ʠʤ ʚʲʟ ʦʩʥʦʚʘ ʥʘ 

ʥʝʷ, ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʨʦʚʝʞʜʘʥʦʪʦ ʣʝʯʝʥʠʝ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʥʝʛʦ, ʧʨʦʚʝʞʜʘʥʠʪʝ 

ʠʟʩʣʝʜʚʘʥʠʷ,  ʘʥʘʤʥʝʟʘ ʟʘ ʨʠʩʢʦʚʠʪʝ ʬʘʢʪʦʨʠ ʧʦ ʚʨʝʤʝ ʥʘ ʙʨʝʤʝʥʥʦʩʪʪʘ ʠ 

ʨʘʞʜʘʥʝʪʦ, ʚ ʧʝʨʠʦʜʘ ʥʘ ʨʘʥʥʦʪʦ ʜʝʪʩʪʚʦ ʠ ʫʯʠʣʠʱʥʘʪʘ ʚʲʟʨʘʩʪ, ʢʘʢʪʦ ʠ ʘʥʘʤʥʝʟʘ 

ʟʘ ʤʠʥʘʣʠʪʝ ʟʘʙʦʣʷʚʘʥʠʷ.  

ɸʥʘʤʥʝʟʘʪʘ ʟʘ ʝʧʠʣʝʧʩʠʷ ʝ ʩʲʙʠʨʘʥʘ ʠ ʧʦʪʚʲʨʞʜʘʚʘʥʘ ʦʪ ʚʲʟʤʦʞʥʦ ʥʘʡ-

ʤʥʦʛʦ ʠʟʪʦʯʥʠʮʠ ʥʘ ʠʥʬʦʨʤʘʮʠʷ. ʀʥʪʝʨʚʶʠʨʘʥʠ ʩʘ ʚʩʠʯʢʠ ʙʦʣʥʠ ʠ ʟʜʨʘʚʠʪʝ 

ʯʣʝʥʦʚʝ ʥʘ ʩʝʤʝʡʩʪʚʘʪʘ, ʨʦʜʩʪʚʝʥʠʮʠ ʩ ʧʨʝʜʧʦʣʘʛʘʝʤʦ ʟʘʙʦʣʷʚʘʥʝ, ʢʘʢʪʦ ʠ 

ʩʚʠʜʝʪʝʣʠ ʥʘ ʧʨʠʩʪʲʧʠʪʝ. ʇʦʣʦʞʝʥʠ ʩʘ ʤʘʢʩʠʤʘʣʥʠ ʫʩʠʣʠʷ ʟʘ ʩʲʙʠʨʘʥʝ ʥʘ ʩʪʘʨʘ 

ʤʝʜʠʮʠʥʩʢʘ  ʜʦʢʫʤʝʥʪʘʮʠʷ, ʢʦʷʪʦ ʧʦʟʚʦʣʷʚʘ ʧʨʦʩʣeʜʷʚʘʥʝ ʥʘ ʝʚʦʣʶʮʠʷʪʘ ʥʘ 

ʟʘʙʦʣʷʚʘʥʝʪʦ.  ʀʥʪʝʨʚʶʪʘʪʘ ʩʘ ʧʨʦʚʝʞʜʘʥʠ ʥʷʢʦʣʢʦʢʨʘʪʥʦ (ʤʠʥʠʤʫʤ ʜʚʫʢʨʘʪʥʦ) 

ʚ ʭʦʜʘ ʥʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʬʘʤʠʣʠʠʪʝ ʟʘ ʪʲʨʩʝʥʝ ʥʘ ʥʝʩʲʦʪʚʝʪʩʪʚʠʷ ʠ 

ʘʢʪʫʘʣʠʟʠʨʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ.  

 

2.3.2 ɻʝʥʝʘʣʦʛʠʯʝʥ ʤʝʪʦʜ ï ʩʲʙʠʨʘʥʝ ʥʘ ʨʦʜʦʩʣʦʚʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʦʧʨʝʜʝʣʷʥʝ 

ʪʠʧʘ ʥʘ ʫʥʘʩʣʝʜʷʚʘʥʝ ï ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʦ, ʘʚʪʦʟʦʤʥʦ-ʨʝʮʝʩʠʚʥʦ, ʍ- ʩʚʲʨʟʘʥʦ 

ʠ ʤʠʪʦʭʦʥʜʨʠʘʣʝʥ ʪʠʧ  ʫʥʘʩʣʝʜʷʚʘʥʝ [ɸʙʘʜʞʠʝʚ ʄ, 1973]:  

 

2.3.3 ʆʙʩʪʦʝʥ ʥʝʚʨʦʣʦʛʠʯʝʥ ʠ ʩʦʤʘʪʠʯʝʥ ʧʨʝʛʣʝʜ ʩ ʪʦʯʥʦ ʦʪʨʘʟʷʚʘʥʝ ʥʘ 

ʘʙʥʦʨʤʥʦʩʪʠʪʝ,  ʥʝʟʘʚʠʩʠʤʦ  ʦʪ  ʪʝʦʨʝʪʠʯʥʘʪʘ  ʚʲʟʤʦʞʥʦʩʪ  ʟʘ  ʩʲʱʝʩʪʚʫʚʘʥʝ  ʠʣʠ  

ʥʝ  ʥʘ  ʚʨʲʟʢʘ  ʩ ʦʩʥʦʚʥʦʪʦ ʟʘʙʦʣʷʚʘʥʝ ʝ ʧʨʦʚʝʜʝʥʦ ʧʨʠ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʦʪ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʠʪʝ  ʬʘʤʠʣʠʠ. ʇʨʝʛʣʝʜʘʥʠ ʩʘ ʦʙʱʦ 130 ʜʫʰʠ ʩ ʘʥʘʤʥʝʩʪʠʯʥʠ 

ʜʘʥʥʠ ʟʘ ʝʧʠʣʝʧʩʠʷ, ʦʪ ʢʦʠʪʦ 80 ʩʘ ʚʢʣʶʯʝʥʠ ʚ ʜʠʩʝʨʪʘʮʠʷʪʘ. 

 

2.3.4 ʇʨʦʚʝʞʜʘʥʝ ʥʘ ʥʝʚʨʦʬʠʟʠʦʣʦʛʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ ï 

ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʠʷ. ɽʜʥʘ ʯʘʩʪ ʦʪ ɽɽɻ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʩʘ ʧʨʦʚʝʜʝʥʠ ʧʦ ʚʨʝʤʝ 

ʥʘ ʪʝʨʝʥʥʠ ʧʨʦʫʯʚʘʥʠʷ, ʢʘʪʦ ʨʝʛʠʩʪʨʘʮʠʷʪʘ ʝ ʠʟʚʲʨʰʝʥʘ ʥʘ ʘʧʘʨʘʪ ĂPL-EEG 

MEDTRONICò. ʆʩʪʘʥʘʣʠʪʝ ɽɽɻ ʟʘʧʠʩʠ ʩʘ ʦʩʲʱʝʩʪʚʝʥʠ ʚ ɽɽɻ ʢʘʙʠʥʝʪʘ ʥʘ 

ʂʣʠʥʠʢʘʪʘ ʧʦ ʥʝʨʚʥʠ ʙʦʣʝʩʪʠ ʧʦ ʚʨʝʤʝ ʥʘ ʭʦʩʧʠʪʘʣʠʟʘʮʠʷʪʘ ʥʘ ʧʘʮʠʝʥʪʠʪʝ. 

ʀʟʧʦʣʟʚʘʥʠ ʩʘ ʙʠʧʦʣʷʨʥʠ ʠ ʤʦʥʦʧʦʣʷʨʥʠ ʤʦʥʪʘʞʥʠ ʩʭʝʤʠ (ʩ 25 ʝʣʝʢʪʨʦʜʘ, 

ʨʘʟʧʦʣʦʞʝʥʠ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʘʪʘ ʩʠʩʪʝʤʘ 10-20), ʧʨʠ ʤʠʥʠʤʫʤ 20 ʤʠʥʫʪʝʥ 
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ʝʬʝʢʪʠʚʝʥ ʟʘʧʠʩ. ʂʘʪʦ ʩʪʠʤʫʣʘʮʠʦʥʥʠ ʪʝʭʥʠʢʠ ʩʘ ʧʨʠʣʘʛʘʥʠ ʭʠʧʝʨʚʝʥʪʠʣʘʮʠʷ ʠ 

ʠʥʪʝʨʤʠʪʝʥʪʥʘ ʬʦʪʦʩʪʠʤʫʣʘʮʠʷ. ɺ ʦʮʝʥʢʘʪʘ ʥʘ ɽɽɻ ʩʘ ʚʢʣʶʯʝʥʠ: 

ü ʊʠʧ ʥʘ ʦʩʥʦʚʥʘʪʘ ɽɽɻ ʘʢʪʠʚʥʦʩʪ 

ü ɼʠʬʫʟʥʠ ʧʨʦʤʝʥʠ ï ʚʠʜ, ʩʪʝʧʝʥ ʥʘ ʠʟʷʚʘ, ʣʘʪʝʨʘʣʠʟʘʮʠʷ 

ü ʆʛʥʠʱʥʘ ʘʢʪʠʚʥʦʩʪ ï ʚʠʜ, ʣʦʢʘʣʠʟʘʮʠʷ, ʠʨʘʜʠʘʮʠʷ 

ü ʇʘʨʦʢʩʠʟʤʘʣʥʘ ʘʢʪʠʚʥʦʩʪ ï ʚʠʜ, ʣʦʢʘʣʠʟʘʮʠʷ, ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 

ü ʈʝʘʢʪʠʚʥʦʩʪ ʥʘ ɽɽɻ 

ü ɼʠʥʘʤʠʢʘ ʥʘ ɽɽɻ 

ü ʂʣʠʥʠʢʦ ï ɽɽɻ ʢʦʨʝʣʘʮʠʷ. 

ʇʨʠ 79 ʦʪ 80 ʧʘʮʠʝʥʪʘ, ʢʦʠʪʦ ʩʘ ʚʢʣʶʯʝʥʠ ʚ ʜʠʩʝʨʪʘʮʠʷʪʘ ʝ ʧʨʦʚʝʜʝʥʦ 

ʧʦʥʝ ʝʜʥʦ ɽɽɻ ʠʟʩʣʝʜʚʘʥʝ, ʘ 42-ʤʘ ʠʤʘʪ ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ ʟʘʧʠʩ.  

ʇʨʦʚʝʜʝʥʠʪʝ ɽɽɻ ʟʘʧʠʩʠ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʦʪ ʜʚʘʤʘ, ʥʝʟʘʚʠʩʠʤʠ ʝʜʠʥ ʦʪ ʜʨʫʛ 

ʥʝʚʨʦʬʠʟʠʦʣʦʟʠ.   

 

2.3.5 ʅʝʚʨʦʠʟʦʙʨʘʟʷʚʘʱʦ ʠʟʩʣʝʜʚʘʥʝ ï  ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘ ʪʦʤʦʛʨʘʬʠʷ ʥʘ 

ʛʣʘʚʝʥ ʤʦʟʲʢ ʥʘ ʢʣʶʯʦʚʠ ʙʦʣʥʠ ʟʘ ʠʟʢʣʶʯʚʘʥʝ ʥʘ ʩʠʤʧʪʦʤʘʪʠʯʥʘ ʝʪʠʦʣʦʛʠʷ ʥʘ 

ʝʧʠʣʝʧʪʠʯʥʠʷ ʩʠʥʜʨʦʤ. ʄʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʝ ʧʨʦʚʝʜʝʥʦ ʚ 

ʙʦʣʥʠʮʘ Ă ʊʦʢʫʜʘò ʥʘ 1.5ʊ ʤʘʛʥʠʪʝʥ ʨʝʟʦʥʘʥʩ (MR Signa, GE Healthcare, 

Milwaukee, WI, U.S.A.) ʧʦ ʩʧʝʮʠʘʣʝʥ ʧʨʦʪʦʢʦʣ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʝʧʠʣʝʧʩʠʷ, 

ʩʲʩʪʦʷʱ ʩʝ ʦʪ 5 ʩʝʨʠʠ: ʩʘʛʠʪʘʣʥʘ T1-weighted FLAIR; ʢʦʨʦʥʘʨʥʘ T1-weighted 

3DFSPGR, T2 FLAIR, T2- weighted FRFSE ʠ ʘʢʩʠʘʣʥʘ T2- weighted FRFSE. 

ʄʈʊ ʥʘ ʛʣʘʚʝʥ ʤʦʟʲʢ ʝ ʦʩʲʱʝʩʪʚʝʥ ʧʨʠ 33 ʧʘʮʠʝʥʪʠ ʦʪ ʦʩʝʤʪʝ ʬʘʤʠʣʠʠ, 

ʚʢʣʶʯʝʥʠ ʚ ʜʠʩʝʨʪʘʮʠʦʥʥʠʷ ʪʨʫʜ. ʇʨʦʚʝʜʝʥʠʪʝ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʠ ʪʦʤʦʛʨʘʬʠʠ 

ʥʘ ʛʣʘʚʝʥ ʤʦʟʲʢ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʦʪ ʜʚʘʤʘ, ʥʝʟʘʚʠʩʠʤʠ ʝʜʠʥ ʦʪ ʜʨʫʛ 

ʥʝʚʨʦʨʝʥʪʛʝʥʦʣʦʟʠ.  

 

2.3.6 ʂʣʘʩʠʬʠʮʠʨʘʥʝ ʥʘ ʝʧʠʣʝʧʪʠʯʥʠʷʪ ʩʠʥʜʨʦʤ ʚ ʩʲʛʣʘʩʠʝ ʩ ʄʝʞʜʫʥʘʨʦʜʥʘʪʘ 

ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʝʧʠʣʝʧʩʠʠʪʝ ʦʪ 1989ʛ. ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʘʪʘ ʣʠʛʘ ʟʘ ʙʦʨʙʘ ʩ 

ʝʧʠʣʝʧʩʠʷʪʘ ( ILAE), ʢʘʢʪʦ ʠ ʩ ʧʦ-ʥʦʚʘʪʘ ʧʨʝʜʣʦʞʝʥʘ ʢʣʘʩʠʬʠʢʘʮʠʷ (Engel J Jr. ʠ 

ʩ̡ ʪʨ. 2001 ʠ Berg ʠ ʩʲʪʨ. 2010). ʌʝʥʦʪʠʧʲʪ ʥʘ ʚʩʷʢʘ ʦʪ ʬʘʤʠʣʠʠʪʝ ʚʢʣʶʯʝʥʠ ʚ 

ʜʠʩʝʨʪʘʮʠʷʪʘ ʝ ʦʙʩʲʜʝʥ ʠ ʩ ʥʘʫʯʥʠʷ ʢʦʥʩʫʣʪʘʥʪ ï ʧʨʦʬ. ɾ. ʉʘʥʜʝʨ. 
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2.3.7 ʅʝʚʨʦʧʩʠʭʦʣʦʛʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ ï ʧʨʦʚʝʜʝʥʦ ʚ ʥʝʚʨʦʧʩʠʭʦʣʦʛʠʯʥʠʷ ʢʘʙʠʥʝʪ 

ʥʘ ʂʣʠʥʠʢʘʪʘ ʧʦ ʅʝʨʚʥʠ ʙʦʣʝʩʪʠ, ʋʄɹɸʃò ɸʣʝʢʩʘʥʜʨʦʚʩʢʘò, ʧʦ ʚʨʝʤʝ ʥʘ 

ʭʦʩʧʠʪʘʣʠʟʘʮʠʷʪʘ ʥʘ ʢʣʶʯʦʚʠ ʙʦʣʥʠ ʦʪ ʬʘʤʠʣʠʠʪʝ, ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʚʲʟʤʦʞʥʘ 

ʘʩʦʮʠʠʨʘʥʦʩʪ ʥʘ ʝʧʠʣʝʧʪʠʯʥʠʷ ʩʠʥʜʨʦʤ ʠ/ʠʣʠ ʤʫʪʘʮʠʷʪʘ ʩ ʫʤʩʪʚʝʥʘ 

ʠʟʦʩʪʘʥʘʣʦʩʪ. ʇʦʜʙʦʨʲʪ ʥʘ ʤʝʪʦʜʠʢʠʪʝ ʝ ʩʲʦʙʨʘʟʝʥ ʤʘʢʩʠʤʘʣʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ 

ʜʘ ʩʝ ʠʟʙʝʛʥʘʪ ʢʫʣʪʫʨʥʠʪʝ ʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʨʘʟʣʠʯʠʷ, ʢʘʢʪʦ ʠ ʩ ʥʘʡ-ʯʝʩʪʦ 

ʩʲʦʙʱʘʚʘʥʠʪʝ ʥʝʚʨʦʧʩʠʭʦʣʦʛʠʯʥʠ ʜʝʬʠʮʠʪʠ. ʊʘʢʦʚʘ ʠʟʩʣʝʜʚʘʥʝ ʙʝh ʝ 

ʦʩʲʱʝʩʪʚʝʥʦ ʧʨʠ 22 ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʚʢʣʶʯʝʥʠ ʚ ʜʠʩʝʨʪʘʮʠʷʪʘ. 

 

2.3.8 ʉʲʙʠʨʘʥʝ ʥʘ ʙʠʦʣʦʛʠʯʝʥ ʤʘʪʝʨʠʘʣ ʟʘ ʝʢʩʪʨʘʢʮʠʷ ʥʘ ɼʅʂ. ʉʣʝʜ 

ʧʦʜʧʠʩʚʘʥʝ ʥʘ ʠʥʬʦʨʤʠʨʘʥʦ ʩʲʛʣʘʩʠʝ ʙʝh ʝ ʚʟʝʪʘ ʚʝʥʦʟʥʘ ʢʨʲʚ ʠʣʠ ʩʣʶʥʢʘ ʦʪ 

ʙʦʣʥʠ ʠ ʟʜʨʘʚʠ ʯʣʝʥʦʚʝ ʥʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠʪʝ ʬʘʤʠʣʠʠ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. ʆʪ ʦʩʝʤʪʝ ʩʝʤʝʡʩʪʚʘ ʚʢʣʶʯʝʥʠ ʚ 

ʜʠʩʝʨʪʘʮʠʦʥʥʠʷ ʪʨʫʜ ʙʷʭʘ ʩʲʙʨʘʥʠ ʦʙʱʦ 172 ʙʠʦʣʦʛʠʯʥʠ ʧʨʦʙʠ. ʀʟʦʣʠʨʘʥʝʪʦ ʥʘ 

ɼʅʂ ʙʝh ʝ ʦʩʲʝɦʩʪʚʝʥʦ ʚ ʎʝʥʪʲʨʘ ʧʦ ʤʦʣʝʢʫʣʥʘ ʤʝʜʠʮʠʥʘ, ʄʋ ʉʦʬʠʷ. 

 

2.3.9 ʄʦʣʝʢʫʣʷʨʥʦ ʛʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ.  

ü ʉʝʢʚʝʥʮʠʦʥʝʥ ʘʥʘʣʠʟ ʥʘ ʠʟʚʝʩʪʥʠ ʛʝʥʠ, ʘʩʦʮʠʠʨʘʥʠ ʩ ʝʧʠʣʝʧʩʠʷ ʚ 

ʧʘʮʠʝʥʪʠʪʝ ʟʘ ʪʲʨʩʝʥʝ ʥʘ ʥʦʚʠ ʠʣʠ ʚʝʯʝ ʠʟʚʝʩʪʥʠ ʚʘʨʠʘʥʪʠ, ʧʨʠʯʠʥʷʚʘʱʠ 

ʟʘʙʦʣʷʚʘʥʝʪʦ ʠʣʠ ʧʦʣʠʤʦʨʬʠʟʤʠ.  

ʉʣʝʜ ʢʘʪʦ ʧʨʦʙʘʥʜʠʪʝ ʙʷʭʘ ʢʣʘʩʠʬʠʮʠʨʘʥʠ, ʩʲʦʙʨʘʟʥʦ ʪʝʭʥʠʪʝ ʢʣʠʥʠʯʥʠ ʠ 

ʝʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʝ ʙʷʭʘ ʩʢʨʠʥʠʨʘʥʠ ʟʘ ʩʝʢʚʝʥʮʠʦʥʥʠ 

ʚʘʨʠʘʥʪʠ ʚ ʠʟʚʝʩʪʥʠ ʛʝʥʠ ʘʩʦʮʠʠʨʘʥʠ ʩ ʝʧʠʣʝʧʩʠʷ. ʅʘʙʨʘʥʠʪʝ ʯʨʝʟ ʪʦʟʠ ʤʝʪʦʜ 

ʜʘʥʥʠ ʧʦʟʚʦʣʷʚʘʪ ʦʧʠʩʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʤʫʪʘʮʠʠ ʠ ʜʦʢʘʟʚʘʥʝʪʦ ʥʘ ʚʨʲʟʢʘ ʛʝʥʦʪʠʧ ï 

ʬʝʥʦʪʠʧ.  

ü ɸʥʘʣʠʟ ʟʘ ʩʢʘʯʝʥʦʩʪ ʠ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʩʝʤʝʡʩʪʚʘʪʘ ʠ ʧʦʜʭʦʜʷʱʠʪʝ 

ʣʦʢʫʩʠ.  

ʀʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʮʝʣʠʷ ʛʝʥʦʤ ʠ ʘʥʘʣʠʟʘ ʟʘ ʩʢʘʯʝʥʦʩʪ ʙʷʭʘ ʧʨʦʚʝʜʝʥʠ ʯʨʝʟ 

ʧʘʨʘʤʝʪʨʠʯʝʥ (ʩ ʚʩʠʯʢʠ ʚʲʟʤʦʞʥʠ ʤʦʜʝʣʠ ʥʘ ʫʥʘʩʣʝʜʷʚʘʥʝ ʠ ʧʝʥʝʪʨʘʥʪʥʦʩʪ ʥʘ 

ʟʘʙʦʣʷʚʘʥʝʪʦ) ʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʥ ʤʦʜʝʣ ʥʘ ʘʥʘʣʠʟ, ʩ ʮʝʣ ʜʘ ʩʝ ʧʨʝʩʤʝʪʥʝ 

ʚʝʨʦʷʪʥʦʩʪʪʘ ʟʘ ʩʢʘʯʝʥʦʩʪ. ʂʘʪʦ ʛʝʥʝʪʠʯʥʠ ʤʘʨʢʝʨʠ ʙʷʭʘ ʠʟʧʦʣʟʚʘʥʠ SNPs ʠ 

Affimetrics SNP array, v.6.0. ɸʥʘʣʠʟʲʪ ʟʘ ʩʢʘʯʝʥʦʩʪ ʝ ʟʘʚʲʨʰʝʥ ʧʨʠ 5 ʦʪ ʬʘʤʠʣʠʠʪʝ 

ʨʘʟʛʣʝʜʘʥʠ ʚ ʜʠʩʝʨʪʘʮʠʷʪʘ ʠ ʚ ʭʦʜ ʧʨʠ ʝʜʥʘ ʦʪ ʪʷʭ. 



63 

 

ü ʌʠʥʥʦ ʢʘʨʪʠʨʘʥʝ ʥʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠʪʝ ʯʨʝʟ ʘʥʘʣʠʟ ʟʘ ʩʢʘʯʝʥʦʩʪ ʣʦʢʫʩʠ. 

ʀʜʝʥʪʠʬʠʮʠʨʘʥʠʪʝ ʛʝʥʝʪʠʯʥʠ ʨʘʡʦʥʠ ʩʢʘʯʝʥʠ ʩ ʨʘʟʣʠʯʥʠ ʬʦʨʤʠ ʥʘ ʝʧʠʣʝʧʩʠʷ 

ʚ ʨʦʤʩʢʠʪʝ ʩʝʤʝʡʩʪʚʘ ʙʷʭʘ ʠʟʩʣʝʜʚʘʥʠ ʯʨʝʟ ʠʥʪʝʨ- ʠ ʠʥʪʨʘ-ʬʘʤʠʣʝʥ ʘʥʘʣʠʟ ʟʘ 

ʪʲʨʩʝʥʝ ʥʘ ʦʙʱ ʭʘʧʣʦʪʠʧ. ʇʦʜʭʦʜʲʪ ʟʘ ʪʲʨʩʝʥʝ ʥʘ ʦʙʱ ʭʘʧʣʦʪʠʧ ʦʩʠʛʫʨʷʚʘ 

ʧʲʨʚʦʥʘʯʘʣʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʛʝʥʝʪʠʯʥʘʪʘ ʭʝʪʝʨʦʛʝʥʥʦʩʪ ʤʝʞʜʫ ʩʧʦʨʘʜʠʯʥʠʪʝ 

ʩʣʫʯʘʠ ʠ ʛʝʥʝʪʠʯʥʦ ʠʟʦʣʠʨʘʥʠʪʝ ʨʦʜʦʥʘʯʘʣʥʠ ʧʦʧʫʣʘʮʠʠ. ɸʥʘʣʠʟʲʪ ʩ̡ ʱʦ ʪʘʢʘ 

ʜʘʚʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʩʫʙ-ʠʟʦʣʘʪʠʪʝ, ʢʲʜʝʪʦ ʧʦʜʦʙʥʠ ʤʫʪʘʮʠʠ ʧʨʝʦʙʣʘʜʘʚʘʪ.  

ɸʩʦʮʠʠʨʘʥʠʪʝ ʩ ʝʧʠʣʝʧʩʠʷʪʘ ʥʦʚʠ ʭʨʦʤʦʟʦʤʥʠ ʨʘʡʦʥʠ ʠʣʠ ʠʟʚʝʩʪʥʠ ʨʘʡʦʥʠ, ʥʦ ʩ 

ʚʩʝ ʦʱʝ ʥʝʠʜʝʥʪʠʬʠʮʠʨʘʥ ʛʝʥ, ʙʷʭʘ ʦʧʨʝʜʝʣʝʥʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ʢʨʠʪʝʨʠʠ, ʧʨʠ ʢʦʠʪʦ 

ʤʥʦʛʦ ʟʘʩʝʛʥʘʪʠ ʧʘʮʠʝʥʪʠ ʜʝʣʷʪ ʦʙʱ ʭʘʧʣʦʪʠʧ ʠ/ʠʣʠ LOD score ʨʝʟʫʣʪʘʪ ʥʘʜ 3 

ʦʪʢʨʠʪ ʚ ʦʪʜʝʣʥʦ ʩʝʤʝʡʩʪʚʦ. ʇʦ-ʥʘʪʘʪʲʢ ʪʝʟʠ ʣʦʢʫʩʠ ʙʷʭʘ ʬʠʥʥʦ ʢʘʨʪʠʨʘʥʠ ʯʨʝʟ 

ʘʥʘʣʠʟ ʥʘ ʤʠʢʨʦʩʘʪʝʣʠʪʥʠ ʤʘʨʢʝʨʠ 

ü ɸʥʘʣʠʟ ʥʘ ʧʦʜʭʦʜʷʱʠʪʝ ʧʦ ʬʫʥʢʮʠʷ ʠ ʧʦʟʠʮʠʷ ʢʘʥʜʠʜʘʪ-ʛʝʥʠ ʟʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʥʘ ʥʦʚʠ ʛʝʥʠ ʟʘ ʝʧʠʣʝʧʩʠʷ 

ɺ ʤʠʥʠʤʘʣʥʠʷ ʢʘʥʜʠʜʘʪ ʨʘʡʦʥ (ʧʦʜ 5Mb) ʦʧʨʝʜʝʣʝʥ ʯʨʝʟ ʤʝʪʦʜʠʪʝ ʥʘ ʩʢʘʯʝʥʦʩʪ, 

ʧʦʟʠʮʠʦʥʥʦ ʠ ʬʫʥʢʮʠʦʥʘʣʥʦ ʧʦʜʭʦʜʷʱʠʪʝ ʛʝʥʠ, ʙʷʭʘ ʧʦʜʙʨʘʥʠ ʠ ʩʢʘʥʠʨʘʥʠ ʯʨʝʟ 

ʩʝʢʚʝʥʮʠʦʥʝʥ ʘʥʘʣʠʟ ʟʘ ʩʝʢʚʝʥʮʠʦʥʥʠ ʚʘʨʠʘʥʪʠ ʠ ʤʫʪʘʮʠʠ ʧʨʠʯʠʥʷʚʘʱʠ 

ʟʘʙʦʣʷʚʘʥʝʪʦ. ʉ ʧʨʠʦʨʠʪʝʪ ʙʷʭʘ ʠʟʩʣʝʜʚʘʥʠ ʛʝʥʠʪʝ ʢʦʜʠʨʘʱʠ ʤʦʟʲʯʥʦ-

ʩʧʝʮʠʬʠʯʥʠ ʙʝʣʪʲʮʠ, ʫʯʘʩʪʚʘʱʠ ʚ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʡʦʥʥʠ ʢʘʥʘʣʠ. 

 

ʆʧʠʩʘʥʠʪʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʙʷʭʘ ʠʟʚʲʨʰʝʥʠ ʚ ʎʝʥʪʲʨʘ ʟʘ 

ʤʝʜʠʮʠʥʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ, ɿʘʧʘʜʥʦ-ʘʚʩʪʨʘʣʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, ʇʲʨʪ, ɸʚʩʪʨʘʣʠʷ, 

ʋʥʠʚʝʨʩʠʪʝʪʩʢʠ ʢʦʣʝʞ, ʃʦʥʜʦʥ ʠ ʃʘʙʦʨʘʪʦʨʠʷ ʧʦ ʥʝʚʨʦʛʝʥʝʪʠʢʘ, ʋʥʠʚʝʨʩʠʪʝʪ ï 

ɸʥʪʚʝʨʧʝʥ, ɹʝʣʛʠʷ. 
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3. ʈɽɿʋʃʊɸʊʀ ʀ ʆɹʉʒɾɼɸʅɽ 

 

3.1 ʂʣʠʥʠʢʦ-ʛʝʥʝʪʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ ʬʘʤʠʣʠʷ ʦʪ ʛʨʘʜ ʅʦʚʘ ɿʘʛʦʨʘ. 

3.1.1 ʈʦʜʦʩʣʦʚʠʝ. 

ʉʝʤʝʡʩʪʚʦʪʦ ʧʨʠʥʘʜʣʝʞʠ ʢʲʤ ʩʫʙʛʨʫʧʘʪʘ ʥʘ ʪʫʨʩʢʠʪʝ ʨʦʤʠ (ʭʦʨʦʭʘʥʝ ʨʦʤʘ) ʠ ʝ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʦ ʚ ʛʨʘʜ ʅʦʚʘ ɿʘʛʦʨʘ. ɺ ʥʝʛʦ ʩʘ ʦʪʢʨʠʪʠ 10 ʙʦʣʥʠ (8 ʤʲʞʝ ʠ 2 

ʞʝʥʠ) ʩ ʝʧʠʣʝʧʩʠʷ ʦʪ ʪʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʧʦʢʦʣʝʥʠʷ (ʌʠʛʫʨʘ 4).  

 

ʌʠʛʫʨʘ 4. ʈʦʜʦʩʣʦʚʠʝ ʥʘ ʬʘʤʠʣʠʷ ʦʪ ʛʨʘʜ ʅʦʚʘ ɿʘʛʦʨʘ. ɿʘʩʝʛʥʘʪʠʪʝ ʩ ʝʧʠʣʝʧʩʠʷ 

ʯʣʝʥʦʚʝ ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ ʩʘ ʦʟʥʘʯʝʥʠ ʩ ʯʝʨʥʠ ʩʠʤʚʦʣʠ. 

 

3.1.2 ʆʧʠʩʘʥʠʝ ʥʘ ʬʝʥʦʪʠʧʘ. 

ʂʣʠʥʠʯʥʠʪʝ ʜʘʥʥʠ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʟʘʩʝʛʥʘʪʠʪʝ ʠʥʜʠʚʠʜʠ ʩʘ ʦʙʦʙʱʝʥʠ ʚ 

ʪʘʙʣʠʮʘ 9. 

ɺʩʝʢʠ ʝʜʠʥ ʦʪ ʟʘʩʝʛʥʘʪʠʪʝ ʯʣʝʥʦʚʝ ʥʘ ʬʘʤʠʣʠʷʪʘ ʝ ʨʦʜʝʥ ʦʪ ʥʦʨʤʘʣʥʦ 

ʧʨʦʪʝʢʣʘ ʙʨʝʤʝʥʥʦʩʪ, ʙʝʟ ʜʘʥʥʠ ʟʘ ʧʝʨʠʥʘʪʘʣʥʘ ʘʩʬʠʢʩʠʷ, ʠʤʘʣ ʝ ʥʦʨʤʘʣʥʦ ʨʘʥʥʦ 

ʥʝʨʚʥʦʧʩʠʭʠʯʥʦ ʨʘʟʚʠʪʠʝ ʠ ʧʨʠ ʧʨʝʛʣʝʜʘ ʝ ʙʝʟ ʦʪʢʣʦʥʝʥʠʷ ʚ ʥʝʚʨʦʣʦʛʠʯʥʠʷ 

ʩʪʘʪʫʩ. 

ʉʨʝʜʥʘʪʘ ʚʲʟʨʘʩʪ ʥʘ ʥʘʯʘʣʦ ʥʘ ʝʧʠʣʝʧʩʠʷʪʘ ʚʘʨʠʨʘ ʦʪ 2 ʜʦ 20 ʛʦʜʠʥʠ 

(ʩʨʝʜʥʦ 9 ʛʦʜʠʥʠ). ʇʨʝʜʰʝʩʪʚʘʱʠ ʧʨʦʩʪʠ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʩʝ ʩʲʦʙʱʘʚʘʪ ʧʨʠ 

ʜʚʘʤʘ ʦʪ ʧʘʮʠʝʥʪʠʪʝ (III-8 ʠ IV-5). ʆʩʥʦʚʥʠʪʝ ʚʠʜʦʚʝ ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ, 

ʦʧʠʩʘʥʠ ʧʨʠ ʚʩʠʯʢʠ ʟʘʩʝʛʥʘʪʠ ʠʥʜʠʚʠʜʠ ʩʘ ʢʦʤʧʣʝʢʩʥʠ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ, 

ʧʨʦʪʠʯʘʱʠ ʩ ʥʘʨʫʰʝʥʦ ʩʲʟʥʘʥʠʝ ʠ ʜʚʠʛʘʪʝʣʥʠ ʘʚʪʦʤʘʪʠʟʤʠ. ʇʨʠ ʯʝʪʠʨʠʤʘ ʦʪ 

ʧʘʮʠʝʥʪʠʪʝ (II-6, III-8, III-10 ʠ IV-4), ʢʦʤʧʣʝʢʩʥʠʪʝ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ ʚʠʥʘʛʠ 
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ʧʨʦʛʨʝʩʠʨʘʪ ʜʦ ʚʪʦʨʠʯʥʦ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʪʦʥʠʯʥʦ-ʢʣʦʥʠʯʥʠ, ʧʨʠ ʜʨʫʛʠ ʯʝʪʠʨʠʤʘ 

(III -1, III-5, IV-2 ʠ IV-5) ʩʘ ʥʘʣʠʮʝ ʦʪʜʝʣʥʦ ʢʦʤʧʣʝʢʩʥʠ ʧʘʨʮʠʘʣʥʠ ʠ ʚʪʦʨʠʯʥʦ-

ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʧʨʠʩʪʲʧʠ, ʘ ʧʨʠ ʦʩʪʘʥʘʣʠʪʝ ʜʚʘʤʘ (IV-1 ʠ IV-3) ʩʝ ʦʧʠʩʚʘʪ ʩʘʤʦ 

ʢʦʤʧʣʝʢʩʥʠ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ. ɸʫʨʘ ʩʝ ʩʲʦʙʱʘʚʘ ʧʨʠ ʦʩʝʤ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ 

ʧʘʮʠʝʥʪʠ ʠ ʪʷ ʝ ʛʣʘʚʥʦ ʝʧʠʛʘʩʪʨʘʣʥʘ (ʛʘʜʝʥʝ, ʥʝʧʨʠʷʪʥʦ ʯʫʚʩʪʚʦ ʚ ʩʪʦʤʘʭʘ), 

ʩʝʥʟʦʨʥʘ (ʩʚʝʪʦʚʲʨʪʝʞ, ʯʫʚʩʪʚʦ ʟʘ Ăʜʲʨʧʘʥʝ ʧʦ ʚʨʘʪʘò, ʛʣʘʚʦʙʦʣʠʝ, ʟʘʤʲʛʣʝʥʦ 

ʚʠʞʜʘʥʝ) ʠ ʘʬʝʢʪʠʚʥʘ (ʛʥʷʚ ʠ ʘʛʨʝʩʠʚʥʦʩʪ). ʇʦʩʪʠʢʪʘʣʥʠʪʝ ʬʝʥʦʤʝʥʠ ʚʢʣʶʯʚʘʪ 

ʧʦʩʪʧʨʠʩʪʲʧʥʘ ʦʙʲʨʢʘʥʦʩʪ, ʩʲʥʣʠʚʦʩʪ ʠ ʛʣʘʚʦʙʦʣʠʝ. ʉ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪ IV-

2, ʯʝʩʪʦʪʘʪʘ ʥʘ ʧʨʠʩʪʲʧʠʪʝ ʧʨʠ ʦʩʪʘʥʘʣʠʪʝ ʙʦʣʥʠ ʝ ʩʨʝʜʥʦ 1-4 ʤʝʩʝʯʥʦ, ʘ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʚʘʨʠʨʘ ʦʪ 1 ʜʦ 5 ʤʠʥʫʪʠ. ɽʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʩʘ ʜʥʝʚʥʠ 

ʧʨʠ ʪʨʠʤʘ ʦʪ ʧʘʮʠʝʥʪʠʪʝ, ʘ ʧʨʠ ʦʩʪʘʥʘʣʠʪʝ ʩʝʜʝʤ ʩʘ ʜʥʝʚʥʠ ʠ ʥʦʱʥʠ. ʅʝ ʩʘ 

ʦʧʠʩʘʥʠ ʩʣʫʯʘʠ ʥʘ ʝʧʠʣʝʧʪʠʯʝʥ ʩʪʘʪʫʩ. 

ʇʨʠ ʠʥʪʝʨʠʢʪʘʣʥʦʪʦ ɽɽɻ ʠʟʩʣʝʜʚʘʥʝ, ʘʙʥʦʨʤʥʦʩʪʠ ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʧʨʠ ʧʝʪ 

ʙʦʣʥʠ, ʢʘʪʦ ʪʝ ʚʢʣʶʯʚʘʪ ʦʩʥʦʚʥʦ ʬʦʢʘʣʥʠ ʙʘʚʥʠ ʚʲʣʥʠ ʠ/ʠʣʠ ʦʩʪʨʠ ʚʲʣʥʠ, 

ʧʨʝʜʠʤʥʦ ʪʝʤʧʦʨʘʣʥʦ (ʌʠʛʫʨʠ 5 ʠ 6), ʝʜʥʦʩʪʨʘʥʥʦ ʠʣʠ ʜʚʫʩʪʨʘʥʥʦ. ʄʘʛʥʠʪʥʦ-

ʨʝʟʦʥʘʥʩʥʘʪʘ ʪʦʤʦʛʨʘʬʠʷ ʥʘ ʛʣʘʚʝʥ ʤʦʟʲʢ ʝ ʧʨʦʚʝʜʝʥʘ ʧʨʠ ʪʨʠʤʘ ʦʪ ʙʦʣʥʠʪʝ, ʢʘʪʦ 

ʥʝ ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʧʘʪʦʣʦʛʠʯʥʠ ʦʪʢʣʦʥʝʥʠʷ.  

ʇʘʮʠʝʥʪ IV-2 ʝ ʝʜʠʥʩʪʚʝʥʠʷ ʠʜʝʥʪʠʬʠʮʠʨʘʥ ʥʘ ʚʪʦʨʠ ʝʪʘʧ ʥʘ ʠʟʩʣʝʜʚʘʥʝ 

ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ ʠ ʧʨʠ ʥʝʛʦ ʝ ʥʘʣʠʮʝ ʨʘʟʣʠʯʠʝ ʚʲʚ ʬʝʥʦʪʠʧʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

ʦʩʪʘʥʘʣʠʪʝ ʯʣʝʥʦʚʝ: ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʟʘʧʦʯʚʘʪ ʥʘ 7 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ, 

ʝʜʠʥ ʤʝʩʝʮ ʩʣʝʜ ʧʨʝʪʲʨʧʷʥʘ ʯʝʨʝʧʥʦ-ʤʦʟʲʯʥʘ ʪʨʘʚʤʘ ʩʲʩ ʟʘʛʫʙʘ ʥʘ ʩʲʟʥʘʥʠʝ. ʆʪ 

ʪʦʛʘʚʘ ʟʘʧʦʯʚʘ ʠ ʧʦʩʪʝʧʝʥʥʦ ʧʨʦʛʨʝʩʠʨʘʱ ʢʦʛʥʠʪʠʚʝʥ ʩʧʘʜ,  ʭʠʧʝʨʘʢʪʠʚʥʦʩʪ ʠ 

ʘʛʨʝʩʠʚʥʦ ʧʦʚʝʜʝʥʠʝ (ʨʘʥʥʦʪʦ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʥʦ ʨʘʟʚʠʪʠʝ ʝ ʥʦʨʤʘʣʥʦ). ʅʘ 

ʧʨʦʚʝʜʝʥʘʪʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʘ ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ ʥʘ ʯʝʨʝʧʘ ʩʣʝʜ ʪʨʘʚʤʘʪʘ, ʥʝ ʩʘ 

ʫʩʪʘʥʦʚʝʥʠ ʬʨʘʢʪʫʨʠ. ʇʨʠ ʧʘʮʠʝʥʪʘ ʩʘ ʧʨʦʚʝʜʝʥʠ ʥʝʢʦʣʢʦʢʨʘʪʥʠ ɽɽɻ 

ʠʟʩʣʝʜʚʘʥʠʷ, ʢʘʪʦ ʧʦʚʝʯʝʪʦ ʦʪ ʪʷʭ ʩʘ ʥʦʨʤʘʣʥʠ, ʘ ʧʨʠ ʝʜʠʥ ʦʪ ʟʘʧʠʩʠʪʝ, 

ʦʩʲʱʝʩʪʚʝʥ ʥʘ 14 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ, ʝ ʨʝʛʠʩʪʨʠʨʘʥʘ ʧʘʨʦʢʩʠʟʤʘʣʥʘ ʘʢʪʠʚʥʦʩʪ ʚ 

ʜʷʩʥʦ ʬʨʦʥʪʘʣʥʦ, ʩʣʝʜ ʭʠʧʝʨʚʝʥʪʠʣʘʮʠʷ. ʄʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘ ʪʦʤʦʛʨʘʬʠʷ ʥʘ 

ʛʣʘʚʝʥ ʤʦʟʲʢ ʥʝ ʙʝʰʝ ʦʩʲʱʝʩʪʚʝʥʘ ʧʨʠ ʪʦʟʠ ʙʦʣʝʥ, ʧʦʨʘʜʠ ʦʪʢʘʟ ʦʪ ʩʪʨʘʥʘ ʥʘ 

ʙʣʠʟʢʠʪʝ. 

 ʊʝʨʘʧʠʷ ʩ ʘʥʪʠʝʧʠʣʝʧʪʠʯʥʠ ʤʝʜʠʢʘʤʝʥʪʠ ʩʘ ʧʨʦʚʝʞʜʘʣʠ ʦʩʝʤ ʦʪ ʙʦʣʥʠʪʝ, 

ʢʦʠʪʦ ʩʘ ʧʨʠʝʤʘʣʠ ʂʘʨʙʘʤʘʟʝʧʠʥ ʟʘ ʢʨʘʪʢʠ ʧʝʨʠʦʜʠ ʦʪ ʚʨʝʤʝ ʠ ʚ ʥʠʩʢʠ ʜʦʟʠ.  
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ʊʘʙʣʠʮʘ 9. ʂʣʠʥʠʯʥʠ, ɽɽɻ ʠ ʄʈʊ ʜʘʥʥʠ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʦʪ ʩʝʤʝʡʩʪʚʦʪʦ ʦʪ ʛʨʘʜ ʅʦʚʘ ɿʘʛʦʨʘ. 

ˉ ʈʦʜʝʥ ʇʦ

ʣ 

ʌɻ ɸʬʝʙʨʠʣʥʠ 

ʧʨʠʩʪʲʧʠ 

ʥʘʯʘʣʦ 

ɺʠʜʦʚʝ 

ʝʧʠʣʝʧʪʠʯʥʠ 

ʧʨʠʩʪʲʧʠ 

ʆʧʠʩʘʥʠʝ  ʥʘ ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʏʝʩʪʦʪʘ ɽɽɻ ʄʈʊ ʊʝʨʘʧʠʷ 

III -8 1968 ʄ ɽʜʠʥ 

ʥʘ 5ʛ. 

5ʛ. ʂʇʇ ʚʠʥʘʛʠ ʩ 

ʚʪʦʨʠʯʥʘ 

ʛʝʥʝʨʘʣʠʟʘʮʠʷ 

 

ʉʝʥʟʦʨʥʠ ʩʠʤʧʪʦʤʠ (ʩʚʝʪʦʚʲʨʪʝʞ, 

ʛʣʘʚʦʙʦʣʠʝ, ñʛʦʨʝʱʘ ʚʲʣʥʘ ʚ ʛʣʘʚʘʪʘò), 

ʧʦʩʣʝʜʚʘʥʠ ʦʪ ʥʘʨʫʰʝʥʦ ʩʲʟʥʘʥʠʝ, 

ʜʚʠʛʘʪʝʣʥʠ (ʤʘʥʫʘʣʥʠ) ʘʚʪʦʤʘʪʠʟʤʠ 

1-2/ʤ. 

 

2007-  ʥʦʨʤʘʣʥʘ 

 

ʅʷʤʘ CBZ  

 

IV -5 1985 M ʅʷʢʦ

ʣʢʦ 

ʥʘ 2ʛ. 

ʚʲʟʨʘ

ʩʪ 

2 ʛ. 

 

ʂʇʇ, ɺɻʊʂʇ 

 

ʉʝʥʟʦʨʥʠ (ñʛʦʨʝʱʘ ʚʲʣʥʘ ʚ ʛʣʘʚʘʪʘò) 

ʩʠʤʧʪʦʤʠ, ʚʪʨʝʥʯʚʘʥʝ, ʦʨʦ-ʘʣʠʤʝʥʪʘʨʥʠ 

ʠ ʜʚʠʛʘʪʝʣʥʠ (ʤʘʥʫʘʣʥʠ) ʘʚʪʦʤʘʪʠʟʤʠ,  

ʘʛʨʝʩʠʚʥʦʩʪ;  

ʂʇʇ, 

ɺɻʊʂʇ 

ï 1-3/ʤ. 

 

2007- ʥʦʨʤʘʣʥʘ; 2008- 

ʪʝʪʘ ʘʢʪʠʚʥʦʩʪ ʌ; 2008- 

ʪʝʪʘ ʘʢʪʠʚʥʦʩʪ ʌ ʠ ɼ- ʊ 

 ʅʷʤʘ CBZ, 

Diazepam  

 

II -6 1946 ɾ  

ʅʷʤʘ 

20ʛ. ʂʇʇ ʚʠʥʘʛʠ ʩ 

ʚʪʦʨʠʯʥʘ 

ʛʝʥʝʨʘʣʠʟʘʮʠʷ 

ɽʧʠʛʘʩʪʨʘʣʥʘ ʘʫʨʘ (ʛʘʜʝʥʝ, ʥʝʧʨʠʷʪʥʦ 

ʯʫʚʩʪʚʦ ʚ ʩʪʦʤʘʭʘ), ʚʪʨʝʥʯʚʘʥʝ, 

ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʩʲʟʥʘʥʠʝʪʦ 

 

ʇʲʨʚʦʥʘʯʘʣ

ʥʦ ï 2-4/ʤ.; 

ʇʦʥʘʩʪʦʷʱʝ

ʤ -2/ʛʦʜ.  

2007- ʥʦʨʤʘʣʥʘ; 

2008- ʦʛʥʠʱʥʦʩʪ ʦʪ 

ʙʘʚʥʠ ʚʲʣʥʠ ɼ ʊ-ʆ ʠ 

ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ 

ʧʘʨʦʢʩʠʟʤʠ ʦʪ ʙʘʚʥʠ 

ʚʲʣʥʠ  

2007 - 

ʥʦʨʤʘʣʥʘ  

 

CBZ  

 

III -1 1981 M ʅʤ̫ʘ 5ʛ. ʂʇʇ, ɺɻʊʂʇ 

 

 

ʉʝʥʟʦʨʥʠ ʩʠʤʧʪʦʤʠ (óʦʩʦʙʝʥʦ ʯʫʚʩʪʚʦ ʚ 

ʛʣʘʚʘʪʘò), ʚʪʨʝʥʯʚʘʥʝ, ʜʚʠʛʘʪʝʣʥʠ 

(ʤʘʥʫʘʣʥʠ) ʘʚʪʦʤʘʪʠʟʤʠ  

ʂʇʇ- 

ʥʝʠʟʚʝʩʪʥʘ  

ɺɻʊʂʇ-2-

3/ʤ.  

2008-ʝʧʠʟʦʜʠʯʥʠ ʙʘʚʥʠ 

ʚʲʣʥʠ; ʝʜʠʥʠʯʥʠ ʦʩʪʨʠ 

ʚʲʣʥʠ ɼ ʊ 

 

ʅʷʤʘ ʅʝ 

III -5 1971 ʄ ʅʷʤʘ 9ʛ. ʂʇʇ, ɺɻʊʂʇ ɽʧʠʛʘʩʪʨʘʣʥʠ, ʩʝʥʟʦʨʥʠ (ñʜʲʨʧʘʥʝ ʦʪʟʘʜ 

ʧʦ ʚʨʘʪʘò, ʟʘʤʲʛʣʝʥʦ ʟʨʝʥʠʝ) ʩʠʤʧʪʦʤʠ, 

ʜʚʠʛʘʪʝʣʥʠ ʘʚʪʦʤʘʪʠʟʤʠ,  ʘʛʨʝʩʠʚʥʦʩʪ;   

ʂʇʇ, 

ɺɻʊʂʇ ï 2-

3/ʤ. 

 

2007- ʥʦʨʤʘʣʥʘ 

2008- ʥʦʨʤʘʣʥʘ 

 

2008-

ʥʦʨʤʘʣʥʘ 

 

CBZ, CZP, 

ʩʝʛʘ-ʙʝʟ 

ʣʝʯʝʥʠʝ  

III -

10 

1971 ɾ ʅʷʤʘ 10ʛ. ʂʇʇ ʚʠʥʘʛʠ ʩ 

ʚʪʦʨʠʯʥʘ 

ʛʝʥʝʨʘʣʠʟʘʮʠʷ 

ɽʧʠʛʘʩʪʨʘʣʥʠ ʩʠʤʧʪʦʤʠ (ʛʘʜʝʥʝ 

ʠʟʜʠʛʘʱʦ ʩʝ ʥʘʛʦʨʝ ʢʲʤ ʛʣʘʚʘʪʘ), 

ʩʝʥʟʦʨʥʠ (ʩʚʝʪʦʚʲʨʪʝʞ), ʚʪʨʝʥʯʚʘʥʝ, 

ʇʲʨʚʦʥʘʯʘʣ

ʥʦ  2-3/ʤ., 

ʇʦʥʘʩʪʦʷʱʝ

2007- ʥʦʨʤʘʣʥʘ 

2007- ʦʛʥʠʱʥʠ  ʦʩʪʨʠʷ 

ʃT; ʝʧʠʟʦʜʠʯʥʠ ʦʩʪʨʠ 

2007 - 

ʥʦʨʤʘʣʥʘ 

 

CBZ, Tʈʄ 
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ʜʚʠʛʘʪʝʣʥʠ ʘʚʪʦʤʘʪʠʟʤʠ 

 

ʤ 3-4/ʛ. 

 

ʚʲʣʥʠ ʃ ʊ  

2008- ʬʦʢʫʩ ʦʪ ʦʩʪʨʠʷ 

ʃT 

IV -1 2001 ʄ ʅʷʤʘ 3ʛ. ʂʇʇ ɺʪʨʝʥʯʚʘʥʝ, ʥʘʨʫʰʝʥʦ ʩʲʟʥʘʥʠʝ, 

ʜʚʠʛʘʪʝʣʥʠ ʠ ʚʝʨʙʘʣʥʠ ʘʚʪʦʤʘʪʠʟʤʠ,  

ʘʛʨʝʩʠʚʥʦʩʪ; 

1-2/ʤ. 

 

2008 ï ʥʦʨʤʘʣʥʘ;  

2009 - ʥʦʨʤʘʣʥʘ 

 

ʅʷʤʘ ʅʝ 

IV -3 1982 ʄ ʅʷʤʘ 18ʛ. ʂʇʇ ɺʪʨʝʥʯʚʘʥʝ, ʥʘʨʫʰʝʥʦ ʩʲʟʥʘʥʠʝ, 

ʜʚʠʛʘʪʝʣʥʠ ʘʚʪʦʤʘʪʠʟʤʠ,  ʘʛʨʝʩʠʚʥʦʩʪ; 

1-2/ʤ. 

 

2007 ï ʥʦʨʤʘʣʥʘ;  

2008 - ʥʦʨʤʘʣʥʘ 

ʅʷʤʘ CBZ  

 

IV -4 1981 ʄ ʅʷʤʘ 10ʛ. ʂʇʇ ʚʠʥʘʛʠ ʩ 

ʚʪʦʨʠʯʥʘ 

ʛʝʥʝʨʘʣʠʟʘʮʠʷ 

ʉʝʥʟʦʨʥʠ ʩʠʤʧʪʦʤʠ (ʩʚʝʪʦʚʲʨʪʝʞ, 

ʛʣʘʚʦʙʦʣʠʝ), ʚʪʨʝʥʯʚʘʥʝ, ʥʘʨʫʰʝʥʦ 

ʩʲʟʥʘʥʠʝ  

1-2/ʤ. 

 

2008 - ʥʦʨʤʘʣʥʘ 

 

ʅʷʤʘ CBZ  

 

IV -2 1994 ʄ ʅʷʤʘ 7ʛ., ʩʣʝʜ 

ʏʄʊ 

ʂʇʇ, ɺɻʊʂʇ ɽʧʠʛʘʩʪʨʘʣʥʠ, ʩʝʥʟʦʨʥʠ (ʩʚʝʪʦʚʲʨʪʝʞ) 

ʩʠʤʧʪʦʤʠ, ʚʪʨʝʥʯʚʘʥʝ, ʥʘʨʫʰʝʥʦ 

ʩʲʟʥʘʥʠʝ, ʜʚʠʛʘʪʝʣʥʠ ʘʚʪʦʤʘʪʠʟʤʠ 

ʂʇʇ, 

ɺɻʊʂʇ-

ʧʲʨʚʦʥʘʯʘʣ

ʥʦ 3-4/ʤ.; 

ʇʦʥʘʩʪʦʷʱʝ

ʤ -1/ʤ. 

ɽɽɻ (ʥʘ 9, 11, 13 ʠ  

15ʛ.) ï ʥʦʨʤʘʣʥʘ; ɽɽɻ 

(ʥʘ 14ʛ.) ʧʘʨʦʢʩʠʟʤʘʣʥʘ 

ʘʢʪʠʚʥʦʩʪ ɼ-ʌ, ʩʣʝʜ 

ʍɺ. 

ʅʷʤʘ VPA 

ɻ ï ʛʦʜʠʥʠ; ʤ.- ʤʝʩʝʮ; ʄï ʤʲʞ; ɾ-ʞʝʥʘ; ɼ ï ʜʷʩʥʦ; ʃ- ʣʷʚʦ; ʌ ï ʬʨʦʥʪʘʣʥʦ; T ï ʪʝʤʧʦʨʘʣʥʦ; O ï ʦʢʮʠʧʠʪʘʣʥʦ; CBZ ï ʢʘʨʙʘʤʘʟʝʧʠʥ; CZP ï ʢʣʦʥʘʟʝʧʘʤ; VPA  - ʚʘʣʧʨʦʘʪ; ʊʈʄ ï ʪʦʧʠʨʘʤʘʪ; ʍɺ ï 

ʭʠʧʝʨʚʝʥʪʠʣʘʮʠʷ; ʀʌʉ ï ʠʥʪʝʨʤʠʪʝʥʪʥʘ ʬʦʪʦʩʪʠʤʫʣʘʮʠʷ; ʍʮ - ʭʝʨʮ  
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ʂʲʤ ʤʦʤʝʥʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʧʨʦʜʲʣʞʘʚʘʪ ʧʨʠ ʚʩʠʯʢʠ 

ʟʘʩʝʛʥʘʪʠ ʠʥʜʠʚʠʜʠ.     

ʌʠʛʫʨʘ 5. ʀʥʪʝʨʠʢʪʘʣʝʥ ɽɽɻ ʟʘʧʠʩ ʥʘ ʧʘʮʠʝʥʪ ɯɯɯ-1, ʧʨʦʚʝʜʝʥ ʥʘ 27 ʛʦʜʠʰʥʘ 

ʚʲʟʨʘʩʪ ʠ ʧʦʢʘʟʚʘʱ ʙʘʚʥʠ ʚʲʣʥʠ ʩ ʦʩʪʨʠ ʢʦʤʧʦʥʝʥʪʠ ʚ ʪʝʤʧʦʨʘʣʥʠʪʝ ʦʪʚʝʞʜʘʥʠʷ 

(ɼ>ʃ).  

 

ʌʠʛʫʨʘ 6. ʀʥʪʝʨʠʢʪʘʣʝʥ ɽɽɻ ʟʘʧʠʩ ʥʘ ʧʘʮʠʝʥʪ ɯV-5, ʧʨʦʚʝʜʝʥ ʥʘ 23 ʛʦʜʠʰʥʘ 

ʚʲʟʨʘʩʪ. ʋʩʪʘʥʦʚʷʚʘʪ ʩʝ ʝʜʠʥʠʯʥʠ ʦʩʪʨʠ ʚʲʣʥʠ ʚ ʜʷʩʥʦ ʪʝʤʧʦʨʘʣʥʦ ʠ ʬʨʦʥʪʘʣʥʠ 

ʪʝʪʘ ʚʲʣʥʠ. 
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3.1.3 ɻʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ 

 

ʇʝʪʥʘʡʩʝʪ ʯʣʝʥʦʚʝ ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ (9 ʙʦʣʥʠ ʠ 6 ʟʜʨʘʚʠ) ʙʷʭʘ ʛʝʥʦʪʠʧʠʨʘʥʠ ʯʨʝʟ 

Affymetrix SNP arrays 5.0 ʠ Genotyping ConsoleTM version 2.1. ɿʘ ʮʝʣʠʪʝ ʥʘ 

ʛʝʥʝʪʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʠʥʜʠʚʠʜʠʪʝ ʙʝʟ ʘʥʘʤʥʝʟʘ ʟʘ ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ ʙʷʭʘ 

ʩʯʝʪʝʥʠ ʢʘʪʦ Ăʥʝʠʟʚʝʩʪʥʠò.  

ʇʨʦʚʝʜʝʥʠʷʪ ʧʘʨʘʤʝʪʨʠʯʝʥ ʘʥʘʣʠʟ ʟʘ ʩʢʘʯʝʥʦʩʪ ʚ ʮʝʣʠʷ ʛʝʥʦʤ (Merlin 

1.1.1), ʧʨʠ ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʝʥ ʤʦʜʝʣ ʥʘ ʫʥʘʩʣʝʜʷʚʘʥʝ, ʠʜʝʥʪʠʬʠʮʠʨʘ 

ʝʜʠʥʠʯʝʥ ʣʦʢʫʩ ʚʲʨʭʫ ʭʨʦʤʦʟʦʤʘ 7p21.3 (ʌʠʛʫʨʘ 7). ʊʝʩʪʦʚʝʪʝ ʩ ʯʝʩʪʦʪʘ ʥʘ 

ʘʣʝʣʠʪʝ ʦʪ 0.0001 ʜʦ 0.001 ʠ ʥʘ ʬʝʥʦʢʦʧʠʷʪʘ ʦʪ 0.001 ʜʦ 0.01, ʧʦʢʘʟʘʭʘ ʩʲʠɦʪʝ 

ʨʝʟʫʣʪʘʪʠ (ʦʙʭʚʘʪ ʦʪ 2.923 ʜʦ 3.002). ʂʘʪʦ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ 

ʨʦʜʦʩʣʦʚʠʝʪʦ ʠ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ SNP ʤʘʨʢʝʨʠ, ʥʘʙʣʶʜʘʚʘʥʠʷ 

LOD score ʥʘ ʭʨʦʤʦʟʦʤʘ 7p21.3 ʢʦʨʝʩʧʦʥʜʠʨʘ ʩ ʦʯʘʢʚʘʥʠʷ ʤʘʢʩʠʤʫʤ. ʏʨʝʟ ʘʥʘʣʠʟ 

ʟʘ ʩʢʘʯʝʥʦʩʪ ʙʷʭʘ ʠʟʢʣʶʯʝʥʠ ʩʲʦʙʱʝʥʠʪʝ ʧʨʝʜʠ ʪʦʚʘ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ ʣʦʢʫʩʠ ʟʘ 

ʬʘʤʠʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ, ʢʘʪʦ ʧʦʣʫʯʝʥʠʷ LOD score ʙʝh ʝ 

ʟʥʘʯʠʪʝʣʥʦ ʧʦʜ -2.0. ʇʨʠ ʪʝʩʪʫʚʘʥʝ ʟʘ ʧʩʝʚʜʦʜʦʤʠʥʘʥʪʝʥ ʤʦʜʝʣ ʥʘ ʫʥʘʩʣʝʜʷʚʘʥʝ 

ʙʝʰʝ ʧʦʣʫʯʝʥ ʤʘʢʩʠʤʘʣʝʥ LOD score ʤʝʞʜʫ 0.015 ʠ 1.483 ʟʘ ʛʦʣʷʤ ʙʨʦʡ ʣʦʢʫʩʠ ʥʘ 

ʚʩʠʯʢʠ ʘʚʪʦʟʦʤʠ ʠ LOD score ʦʪ -1.637 ʜʦ 0 ʥʘ ʣʦʢʫʩ 7p21.3. ʉʢʘʯʝʥʠʷʪ ʨʝʛʠʦʥ 

ʦʙʭʚʘʱʘ 3.3 cM (2.2 Mb) ʛʝʥʦʤʥʘ ɼʅʂ. ʄʠʥʠʤʘʣʥʠʷʪ ʩʧʦʜʝʣʝʥ ʭʘʧʣʦʪʠʧ ʙʝh ʝ 

ʦʧʨʝʜʝʣʝʥ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʙʣʶʜʘʚʘʥʠʪʝ ʢʣʶʯʦʚʠ ʨʝʢʦʤʙʠʥʘʮʠʠ ʤʝʞʜʫ 

ʧʦʣʠʤʦʨʬʠʟʤʠ rs10952073 ʠ rs10279220 ʧʨʠ ʧʘʮʠʝʥʪ IV-3 ʠ ʤʝʞʜʫ rs1639730 ʠ  

rs2971148 ʧʨʠ ʧʘʮʠʝʥʪ IV-1. ɸʥʘʣʠʟʲʪ ʟʘ ʩʢʘʯʝʥʦʩʪ, ʧʨʦʚʝʜʝʥ ʩʣʝʜ ʚʢʣʶʯʚʘʥʝ ʥʘ 

ʧʘʮʠʝʥʪ IV-2, ʢʦʡʪʦ ʟʘ ʮʝʣʠʪʝ ʥʘ ʛʝʥʝʪʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʙʝh ʝ ʩʯʝʪʝʥ ʟʘ 

Ăʥʝʠʟʚʝʩʪʝʥò, ʧʦʥʠʞʠ ʤʘʢʩʠʤʘʣʥʠʷ LOD score ʟʘ ʨʝʛʠʦʥʘ 7p21.3 ʥʘ 2.66. ʇʦ-

ʥʠʩʢʘʪʘ ʩʪʦʡʥʦʩʪ ʝ ʨʝʟʫʣʪʘʪ ʦʪ ʥʘʣʠʯʠʝʪʦ ʥʘ ʙʦʣʝʩʪʥʠʷ ʭʘʧʣʦʪʠʧ ʧʨʠ 

ʘʩʠʤʧʪʦʤʥʠʷ ʙʘʱʘ (III -3), ʢʦʡʪʦ ʥʝ ʝ ʧʨʝʜʘʜʝʥ ʥʘ ʧʘʮʠʝʥʪ IV-2, ʯʠʷʪʦ ʘʥʘʤʥʝʟʘ 

ʧʦ-ʩʢʦʨʦ ʛʦʚʦʨʠ ʟʘ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʘ ʝʧʠʣʝʧʩʠʷ. ʇʦʚʠʰʘʚʘʥʝʪʦ ʥʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ 

ʬʝʥʦʢʦʧʠʷʪʘ ʜʦ 0.05 ʠ ʧʨʦʤʷʥʘʪʘ ʥʘ ʩʪʘʪʫʩʘ ʥʘ IV-2 ʦʪ Ăʥʝʠʟʚʝʩʪʝʥò ʥʘ ʙʦʣʝʥ, 

ʜʦʚʝʜʝ ʜʦ LOD score ʦʪ 1.94. ʀʟʧʦʟʚʘʥʝʪʦ ʥʘ STRs ʤʘʨʢʝʨʠ ʥʘʤʘʣʠ ʨʝʛʠʦʥʘ ʥʘ 

ʩʧʦʜʝʣʝʥʠʷ ʭʘʧʣʦʪʠʧ ʜʦ 2.9 cM (1.6 Mb) ʩ ʪʝʣʦʤʝʨʥʘ ʨʝʢʦʤʙʠʥʘʮʠʷ ʤʝʞʜʫ 

ʧʦʣʠʤʦʨʬʠʟʤʠ rs10952073 ʠ 7p21.3_17AC ʧʨʠ ʧʘʮʠʝʥʪ IV-3 ʠ ʮʝʥʪʨʦʤʝʨʥʘ 

ʨʝʢʦʤʙʠʥʘʮʠʷ ʤʝʞʜʫ 7p21.3_11AAAT ʠ D7S2200 ʧʨʠ ʧʘʮʠʝʥʪ III -7 (ʌʠʛʫʨʘ 8). 

ʇʨʦʚʝʜʝʥʦʪʦ ʥʘ ʩʣʝʜʚʘʱ ʝʪʘʧ ʬʠʥʥʦ ʢʘʨʪʠʨʘʥʝ ʩ ʜʦʧʲʣʥʠʪʝʣʥʠ Affymetrix SNP 
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ʤʘʨʢʝʨʠ, ʧʦʩʪʘʚʠ ʮʝʥʪʨʦʤʝʨʥʠ ʛʨʘʥʠʮʠ ʤʝʞʜʫ ʧʦʣʠʤʦʨʬʠʟʤʠ rs1859501 ʠ 

rs737714 ʧʨʠ ʧʘʮʠʝʥʪ III -7 ʠ ʥʝʡʥʦʪʦ ʧʦʪʦʤʩʪʚʦ, ʦʧʨʝʜʝʣʷʡʢʠ ʤʠʥʠʤʘʣʝʥ ʦʙʱ 

ʭʘʧʣʦʪʠʧ ʟʘ ʙʦʣʝʩʪʪʘ ʦʪ 2.4 cM (1.3 Mb) ʛʝʥʦʤʥʘ ɼʅʂ (ʌʠʛʫʨʘ 8). ʍʘʧʣʦʪʠʧ 

7p21.3, ʩʝʛʨʝʛʠʨʘʱ ʩ ʙʦʣʝʩʪʪʘ, ʥʝ ʙʝh ʝ ʦʪʢʨʠʪ ʧʨʠ ʥʠʪʦ ʝʜʥʦ ʜʨʫʛʦ ʩʝʤʝʡʩʪʚʦ ʩ 

ʝʧʠʣʝʧʩʠʷ ʦʪ ʨʦʤʩʢʘʪʘ ʧʦʧʫʣʘʮʠʷ. ʊʦʡ ʥʝ ʙʝʰʝ ʦʪʢʨʠʪ ʠ ʧʨʠ ʟʜʨʘʚʠ ʢʦʥʪʨʦʣʠ ʦʪ 

ʩʲʱʘʪʘ ʧʦʧʫʣʘʮʠʷ. ɸʥʘʣʠʟʲʪ ʥʘ ʙʨʦʷ ʥʘ ʢʦʧʠʡʥʠʪʝ ʚʘʨʠʘʮʠʠ (CNVs) ʥʘ 

ʟʘʩʝʛʥʘʪʘʪʘ ʬʘʤʠʣʠʷ ʧʦʢʘʟʘ 10 ʫʥʠʢʘʣʥʠ CNVs, ʢʦʠʪʦ ʥʝ ʩʝ ʧʨʠʧʦʢʨʠʚʘʪ ʩ ʪʝʟʠ 

ʧʨʠ ʢʦʥʪʨʦʣʥʠʪʝ ʧʨʦʙʠ ʦʪ ʨʦʤʩʢʘʪʘ ʧʦʧʫʣʘʮʠʷ ʠ ʚ ʙʘʟʘʪʘ ʜʘʥʥʠ ʥʘ ʛʝʥʦʤʥʠʪʝ 

ʚʘʨʠʘʥʪʠ. ʅʠʪʦ ʝʜʠʥ ʦʪ ʪʝʟʠ CNVs ʥʝ ʩʝ ʥʘʤʠʨʘ ʚ 7p21.3 ʦʙʣʘʩʪʪʘ. ʊʲʨʩʝʥʝʪʦ ʥʘ 

ʚʘʨʠʘʮʠʠ ʚ ʙʨʦʷ ʥʘ ʢʦʧʠʷʪʘ, ʢʦʠʪʦ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʜʝʡʩʪʚʘʪ ʢʘʪʦ ʤʦʜʠʬʠʢʘʪʦʨʠ 

ʧʨʠ ʜʚʘʤʘʪʘ ʧʘʮʠʝʥʪʠ ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ, ʥʝ ʦʪʢʨʠ ʥʠʪʦ ʝʜʠʥ ʫʥʠʢʘʣʝʥ ʚʘʨʠʘʥʪ, 

ʩʧʦʜʝʣʝʥ ʩʘʤʦ ʦʪ ʪʝʟʠ ʜʚʘ ʧʘʮʠʝʥʪʘ. 

 

ʌʠʛʫʨʘ 7. ʇʘʨʘʤʝʪʨʠʯʝʥ ʘʥʘʣʠʟ ʟʘ ʩʢʘʯʝʥʦʩʪ ʚ ʩʝʤʝʡʩʪʚʦʪʦ ʦʪ ʛʨʘʜ ʅʦʚʘ ɿʘʛʦʨʘ, 

ʧʨʠ ʜʦʤʠʥʘʥʪʝʥ ʤʦʜʝʣ ʥʘ ʫʥʘʩʣʝʜʷʚʘʥʝ ʩ ʥʝʧʲʣʥʘ ʧʝʥʝʪʨʘʥʥʦʩʪ ʠ ʩ ʧʦʤʦʱʪʘ ʥʘ 

ʧʘʥʝʣ ʦʪ 16,226 SNP ʤʘʨʢʝʨʠ ʧʦ ʧʨʦʪʝʞʝʥʠʝ ʥʘ ʮʝʣʠʷ ʛʝʥʦʤ. 
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ʌʠʛʫʨʘ 8. ʌʠʥʥʦ ʢʘʨʪʠʨʘʥʝ ʥʘ ʣʦʢʫʩ 7p21.3 ʠ ʛʝʥʠʪʝ ʚ ʤʠʥʠʤʘʣʥʠʷ 

ʨʝʢʦʤʙʠʥʘʥʪʝʥ ʭʘʧʣʦʪʠʧ. ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʚʩʠʯʢʠ STR ʠ SNP ʤʘʨʢʝʨʠ, ʠʟʧʦʣʟʚʘʥʠ 

ʧʨʠ ʘʥʘʣʠʟʘ ʟʘ ʩʢʘʯʝʥʦʩʪ, ʢʘʢʪʦ ʠ ʧʦʣʠʤʦʨʬʠʟʤʠ rs1859501 ʠ rs737714 ʦʪ 

ʧʣʲʪʥʘʪʘ SNP ʢʘʨʪʘ. ʇʦʢʘʟʘʥʠ ʩʝ ʠʥʜʠʚʠʜʠʪʝ ʩ ʨʝʢʦʤʙʠʥʘʮʠʠ. ɻʝʥʠʪʝ ʩʘ 

ʧʦʩʦʯʝʥʠ ʚ ʪʦʯʝʥ ʨʝʜ ʦʪ ʪʝʣʦʤʝʨʠʪʝ ʢʲʤ ʮʝʥʪʨʦʤʝʨʘ, ʢʦʝʪʦ ʦʪʛʦʚʘʨʷ ʥʘ ʧʦʟʠʮʠʷʪʘ 

ʥʘ ʤʘʨʢʝʨʠʪʝ. 

 

3.1.4 ʆʙʩʲʞʜʘʥʝ 

ʇʨʝʜʩʪʘʚʝʥʦʪʦ ʨʦʤʩʢʦ ʩʝʤʝʡʩʪʚʦ ʠʤʘ ʩʝʤʠʦʣʦʛʠʷ ʥʘ ʧʨʠʩʪʲʧʠʪʝ, 

ʭʘʨʘʢʪʝʨʥʘ ʟʘ ʤʝʟʠʘʣʥʠʷ ʪʝʤʧʦʨʘʣʝʥ ʜʷʣ, ʢʘʪʦ ʧʨʝʦʙʣʘʜʘʚʘʪ ʝʧʠʛʘʩʪʨʘʣʥʘʪʘ ʘʫʨʘ 

ʠ ʩʪʝʨʝʦʪʠʧʠʠʪʝ ʩ ʨʲʮʝʪʝ ʥʘ ʬʦʥʘ ʥʘ ʥʘʨʫʰʝʥʦ ʩʲʟʥʘʥʠʝ [Kotagal ʠ ʩʲʘʚʪ. 2003; 

Rossetti&Kaplan, 2010]. ʈʝʛʠʩʪʨʠʨʘʥʘʪʘ ʧʨʠ ʠʥʪʝʨʠʢʪʘʣʥʠʪʝ ɽɽɻ ʟʘʧʠʩʠ 

ʧʘʨʦʢʩʠʟʤʘʣʥʘ ʘʢʪʠʚʥʦʩʪ ʘʥʛʘʞʠʨʘ ʪʝʤʧʦʨʘʣʥʠʪʝ ʨʝʛʠʦʥʠ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʪʝ ʄʈʊ 

ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʪʨʠʤʘ ʦʪ ʧʘʮʠʝʥʪʠʪʝ, ʥʝ ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʜʘʥʥʠ ʟʘ ʭʠʧʦʢʘʤʧʘʣʥʘ 

ʩʢʣʝʨʦʟʘ.  

ʂʣʠʥʠʯʥʘʪʘ ʢʘʨʪʠʥʘ ʧʨʠ ʪʦʚʘ ʨʦʤʩʢʦ ʩʝʤʝʡʩʪʚʦ ʩʝ ʨʘʟʣʠʯʘʚʘ ʦʪ 

ʦʨʠʛʠʥʘʣʥʦʪʦ ʦʧʠʩʘʥʠʝ ʥʘ ʙʝʥʠʛʥʝʥʘʪʘ ʬʘʤʠʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ 

[Berkovic ʠ ʩʲʘʚʪ. 1996], ʧʦʪʚʲʨʜʝʥʦ ʧʦ-ʢʲʩʥʦ ʠ ʧʨʠ ʜʨʫʛʘ ʬʘʤʠʣʠʷ ʩʲʩ ʩʢʘʯʝʥʦʩʪ 

ʥʘ ʭʨʦʤʦʟʦʤʘ 4q [Hedera ʠ ʩʲʘʚʪ. 2007], ʢʲʜʝʪʦ ʥʘʯʘʣʦʪʦ ʝ ʚ ʧʦ-ʢʲʩʥʘ ʚʲʟʨʘʩʪ (ʥʝ 

ʧʦ-ʨʘʥʦ ʦʪ 10 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ, ʥʘʡ-ʯʝʩʪʦ 25 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ), ʯʝʩʪʘ ʝ ʘʫʨʘʪʘ ʩ 

ʧʩʠʭʠʯʥʠ ʩʠʤʧʪʦʤʠ, ʘ ʧʦ-ʨʝʜʢʠ ʩʘ ʢʦʤʧʣʝʢʩʥʠʪʝ ʧʘʨʮʠʘʣʥʠ ʠ ʚʪʦʨʠʯʥʦ-

ʛʝʥʝʨʘʣʠʟʠʨʘʥʠʪʝ ʧʨʠʩʪʲʧʠ. ʌʝʥʦʪʠʧʲʪ, ʢʦʡʪʦ ʥʘʙʣʶʜʘʚʘʤʝ ʧʨʠ ʨʦʤʩʢʘʪʘ 

ʬʘʤʠʣʠʷ, ʥʘʧʦʜʦʙʷʚʘ ʩʝʤʝʡʩʪʚʘʪʘ ʩʲʩ ʩʢʘʯʝʥʦʩʪ ʥʘ ʭʨʦʤʦʟʦʤʠ 1q, 12q ʠ 18q, ʧʦ 
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ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʦ-ʨʘʥʥʦʪʦ ʥʘʯʘʣʦ ʥʘ ʝʧʠʣʝʧʩʠʷʪʘ ʠ ʣʠʧʩʘʪʘ ʥʘ ʄʈʊ ʜʘʥʥʠ ʟʘ 

ʭʠʧʦʢʘʤʧʘʣʥʘ ʩʢʣʝʨʦʟʘ [Ward ʠ ʩʲʘʚʪ. 2002; Depondt ʠ ʩʲʘʚʪ. 2002; Baulac ʠ ʩʲʘʚʪ, 

2001; Claes ʠ ʩʲʘʚʪ. 2004]. ʇʨʠ ʪʦʚʘ ʨʦʤʩʢʦ ʩʝʤʝʡʩʪʚʦ ʦʙʘʯʝ, ʬʝʙʨʠʣʥʠʪʝ ʛʲʨʯʦʚʝ 

ʩʘ ʨʝʜʢʠ, ʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʯʝʩʪʠ ʚʪʦʨʠʯʥʦ-ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʧʨʠʩʪʲʧʠ. ɺ 

ʜʠʬʝʨʝʥʮʠʘʣʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʥ ʧʣʘʥ, ʧʨʝʜʚʠʜ ʩʲʯʝʪʘʥʠʝʪʦ ʥʘ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʩ 

ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ ʙʝ ʦʙʩʲʞʜʘʥ ʠ ʩʠʥʜʨʦʤ ʥʘ ʛʝʥʝʪʠʯʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʬʝʙʨʠʣʥʠ 

ʛʲʨʯʦʚʝ ʧʣʶʩ [Scheffer ʠ ʩʲʘʚʪ. 2007], ʥʦ ʧʨʠ ʨʦʤʩʢʘʪʘ ʬʘʤʠʣʠʷ ʥʝ ʩʘ ʦʧʠʩʘʥʠ 

ʠʟʦʣʠʨʘʥʠ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʪʦʥʠʯʥʦ-ʢʣʦʥʠʯʥʠ ʧʨʠʩʪʲʧʠ, ʢʦʝʪʦ ʧʨʘʚʠ ʪʘʟʠ 

ʜʠʘʛʥʦʟʘ ʤʘʣʢʦ ʚʝʨʦʷʪʥʘ.  

ʇʨʝʜʩʪʘʚʝʥʘʪʘ ʪʫʢ ʨʦʤʩʢʘ ʬʘʤʠʣʠʷ ʠʤʘ ʫʥʠʢʘʣʝʥ ʬʝʥʦʪʠʧ ʥʘ ʬʘʤʠʣʥʘ 

ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ, ʢʦʡʪʦ ʥʝ ʝ ʦʧʠʩʘʥ ʜʦ ʤʦʤʝʥʪʘ.   

ʇʨʦʚʝʜʝʥʠʪʝ ʤʦʣʝʢʫʣʷʨʥʦ ʛʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠʜʝʥʪʠʬʠʮʠʨʘʭʘ ʥʦʚ 

ʣʦʢʫʩ ʥʘ ʭʨʦʤʦʟʦʤʘ 7p21.3, ʢʦʡʪʦ ʠʟʛʣʝʞʜʘ ʩʧʝʮʠʬʠʯʝʥ ʟʘ ʩʝʤʝʡʩʪʚʦʪʦ. ʊʦʚʘ 

ʧʨʦʪʠʚʦʨʝʯʠ ʥʘ ʧʲʨʚʦʥʘʯʘʣʥʘʪʘ ʭʠʧʦʪʝʟʘ ʟʘ ʥʘʣʠʯʠʝ ʥʘ ʝʬʝʢʪ ʥʘ ʨʦʜʦʥʘʯʘʣʥʠʢʘ 

ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʝʧʠʣʝʧʩʠʷʪʘ ʚ ʨʦʤʩʢʘʪʘ ʧʦʧʫʣʘʮʠʷ. ʊʨʷʙʚʘ ʜʘ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ 

ʦʙʘʯʝ, ʯʝ ʝʜʥʘ ʩʪʘʨʘ ʤʫʪʘʮʠʷ ʩ ʝʬʝʢʪ ʥʘ ʨʦʜʦʥʘʯʘʣʥʠʢʘ, ʧʨʠ ʢʦʷʪʦ ʤʠʥʠʤʘʣʥʠʷ 

ʩʧʦʜʝʣʝʥ ʭʘʧʣʦʪʠʧ ʝ ʩ ʤʘʣʲʢ ʨʘʟʤʝʨ [Gooding ʠ ʩʲʘʚʪ. 2005], ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʠʟʮʷʣʦ ʠʟʢʣʶʯʝʥʘ ʟʘ ʪʦʟʠ ʣʦʢʫʩ. ɺʲʧʨʦʩʲʪ ʟʘ ʥʘʣʠʯʠʝʪʦ ʠʣʠ ʥʝ ʥʘ ʝʬʝʢʪ ʥʘ 

ʨʦʜʦʥʘʯʘʣʥʠʢʘ, ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʝʨʘʟʛʣʝʜʘʥ ʦʪʥʦʚʦ, ʘʢʦ ʙʲʜʝ ʠʜʝʥʪʠʬʠʮʠʨʘʥʘ 

ʪʦʯʥʘʪʘ ʤʫʪʘʮʠʷ ʦʙʫʩʣʘʚʷʱʘ ʬʝʥʦʪʠʧʘ.    

ʆʙʣʘʩʪʪʘ ʥʘ ʭʨʦʤʦʟʦʤʘ 7p21-p22 ʝ ʩʚʲʨʟʘʥʘ ʩ ʝʧʠʣʝʧʩʠʷ, ʢʦʝʪʦ ʝ ʦʧʠʩʘʥʦ 

ʦʪ ʜʨʫʛʠ ʘʚʪʦʨʠ. ʊʘʢʘ ʥʘʧʨʠʤʝʨ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ ʝ ʩʲʦʙʱʝʥʦ, ʯʝ 7p22 ʜʫʧʣʠʢʘʮʠʷ, 

ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʧʦʢʨʠʚʘ ʩ 7p21.3 ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʘʨʠʦʪʠʧ-ʩʚʲʨʟʚʘʱʘʪʘ 

ʨʝʟʦʣʶʮʠʷ, ʩʝ ʘʩʦʮʠʠʨʘ ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʨʠ ʩʠʥʜʨʦʤ ʩʲʩ Ăʩʢʘʯʘʱʘò 

ʪʨʘʥʩʣʦʢʘʮʠʷ [Jewett ʠ ʩʲʘʚʪ. 1998]. ʆʧʠʩʘʥʘ ʝ ʠ ʜʝʣʝʮʠʷ ʚ ʩʲʱʠʷ 7p22 ʨʝʛʠʦʥ, 

ʧʨʠ ʜʝʪʝ ʩ ʤʘʣʬʦʨʤʘʪʠʚʝʥ ʩʠʥʜʨʦʤ ʠ ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ ʩ ʥʝʩʧʝʮʠʬʠʯʥʘ 

ʩʝʤʠʦʣʦʛʠʷ [Chang ʠ ʩʲʘʚʪ. 2007].   

ɺ ʨʝʛʠʦʥʘ ʩ ʦʙʱ ʭʘʧʣʦʪʠʧ ʩʝ ʥʘʤʠʨʘʪ ʪʨʠ ʚʘʣʠʜʠʨʘʥʠ ʛʝʥʘ ʩ ʝʢʩʧʨʝʩʠʷ ʚ 

ʤʦʟʲʢʘ-ʛʣʶʢʦʢʦʨʪʠʢʦʠʜ ʠʥʜʫʮʠʨʘʥ ʪʨʘʥʩʢʨʠʧʪ 1 (GLCCI1), ʦʩʪʨʦʚʥʦ-ʢʣʝʪʲʯʝʥ 

ʘʚʪʦʘʥʪʠʛʝʥ 1 (ICA1) ʠ ʥʝʫʨʝʢʩʦʬʠʣʠʥ 1 ʧʨʝʢʫʨʩʦʨ (NXPH1), ʢʦʠʪʦ 

ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʧʦʪʝʥʮʠʘʣʥʠ  ʬʫʥʢʮʠʦʥʘʣʥʠ  ʢʘʥʜʠʪʠ. ʅʘ ʪʦʟʠ ʝʪʘʧ ʦʙʘʯʝ, ʪʦʯʥʠʷʪ 

ʛʝʥʝʪʠʯʝʥ ʜʝʬʝʢʪ, ʦʙʫʩʣʘʚʷʱ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʦʧʠʩʘʥʠʷ ʩʧʝʮʠʬʠʯʝʥ ʬʝʥʦʪʠʧ ʥʘ 

ʬʘʤʠʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ, ʚʩʝ ʦʱʝ ʥʝ ʝ ʠʜʝʥʪʠʬʠʮʠʨʘʥ.  
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3.2 ʂʣʠʥʠʢʦ-ʛʝʥʝʪʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ ʬʘʤʠʣʠʷ ʦʪ ʩʝʣʦ ʄʘʡʩʢʦ. 

 

3.2.1 ʈʦʜʦʩʣʦʚʠʝ 

ʉʝʤʝʡʩʪʚʦʪʦ ʝ ʦʪ ʨʦʤʩʢʠ ʧʨʦʠʟʭʦʜ ʠ ʞʠʚʝʝ ʚ ʩʝʣʦ ʄʘʡʩʢʦ, ʦʙʣʘʩʪ ɺʝʣʠʢʦ 

ʊʲʨʥʦʚʦ. ʉʲʩʪʦʠ ʩʝ ʦʪ ʜʚʘʤʘ ʟʘʩʝʛʥʘʪʠ ʯʣʝʥʦʚʝ. ʌʝʥʦʪʠʧʲʪ ʥʘ ʧʨʦʙʘʥʜʘ ɯɯɯ-1 

(ʌʠʛʫʨʘ 9) ʙʝh ʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʥ ʧʦ ʚʨʝʤʝ ʥʘ ʤʥʦʛʦʢʨʘʪʥʠʪʝ ʤʫ ʭʦʩʧʠʪʘʣʠʟʘʮʠʠ ʚ 

ʂʣʠʥʠʢʘʪʘ ʧʦ ʥʝʨʚʥʠ ʙʦʣʝʩʪʠ ʟʘ ʜʝʮʘ, ʄɹɸʃʅʇ Ăʉʚʝʪʠ ʅʘʫʤò, ʉʦʬʠʷ ʧʦ ʧʦʚʦʜ 

ʥʘ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦ-ʨʝʟʠʩʪʝʥʪʥʘ ʝʧʠʣʝʧʩʠʷ. ɿʘ ʧʲʣʥʦʪʦ ʬʝʥʦʪʠʧʥʦ ʠʟʷʩʥʷʚʘʥʝ, 

ʢʘʪʦ ʯʘʩʪ ʦʪ ʥʘʫʯʥʘʪʘ ʨʘʙʦʪʘ, ʙʷʭʘ ʧʨʦʚʝʜʝʥʠ ʜʦʧʲʣʥʠʪʝʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ 

ʧʨʦʙʘʥʜʘ (ʄʈʊ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʛʣʘʚʝʥ ʤʦʟʲʢ, ʧʦʣʠʩʦʤʥʦʛʨʘʬʠʷ, ʛʝʥʝʪʠʯʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ), ʢʘʢʪʦ ʠ ʥʝʢʦʣʢʦʢʨʘʪʥʠ ʧʦʩʝʱʝʥʠʷ ʚ ʜʦʤʘ ʤʫ ʟʘ ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ 

ʨʦʜʦʩʣʦʚʠʝʪʦ ʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʦʩʪʘʥʘʣʠʪʝ ʯʣʝʥʦʚʝ ʥʘ ʬʘʤʠʣʠʷʪʘ. 

 

ʌʠʛʫʨʘ 9. ʈʦʜʦʩʣʦʚʠʝ ʥʘ ʬʘʤʠʣʠʷ ʦʪ ʩʝʣʦ ʄʘʡʩʢʦ. ʇʨʦʙʘʥʜʲʪ ʝ ʧʦʩʦʯʝʥ ʩʲʩ 

ʩʪʨʝʣʢʘ. ɿʥʘʢʲʪ (+) ʧʦʢʘʟʚʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʤʫʪʘʮʠʷ p.D194N. ʃʝʛʝʥʜʘ: ɻɽʌɻ+; 

ɸʪʠʧʠʯʝʥ ʩʠʥʜʨʦʤ ʥʘ Dravet. 

 

   

 

 

3.2.2 ʆʧʠʩʘʥʠʝ ʥʘ ʬʝʥʦʪʠʧʘ. 

ʇʨʦʙʘʥʜʲʪ III -1 ʝ ʨʦʜʝʥ ʦʪ ʧʘʪʦʣʦʛʠʯʥʦ ʧʨʦʪʝʢʣʘ ʙʨʝʤʝʥʥʦʩʪ ʥʘ ʤʘʡʢʘʪʘ, 

ʢʦʷʪʦ ʝ ʧʨʠʝʤʘʣʘ ʘʥʪʠʙʠʦʪʠʮʠ ʚ ʧʲʨʚʠʷ ʪʨʠʤʝʩʪʲʨ ʥʘ ʙʨʝʤʝʥʥʦʩʪʪʘ ʧʦ ʧʦʚʦʜ 

ʙʝʣʦʜʨʦʙʥʘ ʠʥʬʝʢʮʠʷ ʠ ʝ ʠʤʘʣʘ ʧʝʨʠʦʜʠʯʥʦ ʢʲʨʚʝʥʝ ʠ ʧʦʚʪʘʨʷʱʠ ʩʝ ʢʦʥʪʨʘʢʮʠʠ 
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ʚ ʧʦʩʣʝʜʥʠʷ ʪʨʠʤʝʩʪʲʨ. ʈʘʞʜʘʥʝʪʦ ʝ ʙʠʣʦ ʥʘ ʪʝʨʤʠʥ, ʧʦ ʥʦʨʤʘʣʝʥ ʤʝʭʘʥʠʟʲʤ ʠ 

ʙʝʟ ʜʘʥʥʠ ʟʘ ʘʩʬʠʢʩʠʷ. ʉʲʦʙʱʘʚʘ ʩʝ ʟʘ ʠʟʦʩʪʘʚʘʥʝ ʚ ʨʘʥʥʦʪʦ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʥʦʪʦ 

ʨʘʟʚʠʪʠʝ, ʢʘʪʦ ʤʦʤʯʝʪʦ ʧʨʦʭʦʜʠʣʦ ʠ ʧʨʦʛʦʚʦʨʠʣʦ ʥʘ 2 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʠ ʚ 

ʥʘʯʘʣʦʪʦ ʭʦʜʝʣ ʥʘ ʧʨʲʩʪʠ.  

ʅʘʯʘʣʦʪʦ ʥʘ ʝʧʠʣʝʧʩʠʷʪʘ ʝ ʥʘ 4.5 ʤʝʩʝʯʥʘ ʚʲʟʨʘʩʪ ʩ ʢʦʥʚʫʣʩʠʚʝʥ 

ʝʧʠʣʝʧʪʠʯʝʥ ʩʪʘʪʫʩ, ʥʷʢʦʣʢʦ ʯʘʩʘ ʩʣʝʜ ʢʘʪʦ ʤʫ ʝ ʥʘʧʨʘʚʝʥʘ ʨʝʜʦʚʥʘ ʠʤʫʥʠʟʘʮʠʷ 

ʟʘ ʜʠʬʪʝʨʠʷ/ʪʝʪʘʥʫʩ/ʢʦʢʣʶʰ. ɺ ʩʣʝʜʚʘʱʠʪʝ ʤʝʩʝʮʠ ʪʦʡ ʟʘʧʦʯʥʘʣ ʜʘ ʧʦʣʫʯʘʚʘ 

ʢʨʘʪʢʠ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʧʨʠʩʪʲʧʠ, ʦʧʠʩʚʘʥʠ ʦʪ ʤʘʡʢʘʪʘ ʢʘʪʦ Ăʟʘʭʣʘʩʚʘʥʠʷò ʠ 

ʧʦʩʠʥʷʚʘʥʝ ʦʢʦʣʦ ʫʩʪʘʪʘ, ʧʦʷʚʷʚʘʱʠ ʩʝ ʥʝʢʦʣʢʦʢʨʘʪʥʦ ʜʥʝʚʥʦ, ʚʲʧʨʝʢʠ 

ʟʘʧʦʯʥʘʪʦʪʦ ʣʝʯʝʥʠʝ ʩ ʬʝʥʦʙʘʨʙʠʪʘʣ ʥʘ 6 ʤʝʩʝʯʥʘ ʚʲʟʨʘʩʪ. ʅʘ 1 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ 

ʧʦʣʫʯʠʣ ʫʩʣʦʞʥʝʥ ʬʝʙʨʠʣʝʥ ʛʲʨʯ ʩ ʣʘʪʝʨʘʣʠʟʘʮʠʷ (ʦʪʢʣʦʥʠʣ ʛʣʘʚʘʪʘ ʠ ʦʯʠʪʝ 

ʥʘʣʷʚʦ). ʉʣʝʜ ʪʦʚʘ ʟʘʧʦʯʥʘʣ ʜʘ ʧʦʣʫʯʘʚʘ ʬʝʙʨʠʣʥʠ ʠ ʘʬʝʙʨʠʣʥʠ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ-

ʪʦʥʠʯʥʦ ʢʣʦʥʠʯʥʠ ʧʨʠʩʪʲʧʠ ʩ ʯʝʩʪʦʪʘ ʦʢʦʣʦ 1/ʩʝʜʤʠʯʥʦ ʠ ʛʦʣʷʤʘ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ (ʩʨʝʜʥʦ 15-20 ʤʠʥʫʪʠ) ʠ ʘʣʪʝʨʥʠʨʘʱʘ ʣʘʪʝʨʘʣʠʟʘʮʠʷ (ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʘʜʚʝʨʟʠʷʪʘ ʥʘ ʛʣʘʚʘʪʘ ʠ ʦʯʠʪʝ). ʆʪ ʝʜʥʘ ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ, ʢʲʤ 

ʛʝʥʝʨʘʣʠʟʠʨʘʥʠʪʝ ʪʦʥʠʯʥʦ-ʢʣʦʥʠʯʥʠ ʧʨʠʩʪʲʧʠ ʩʝ ʜʦʙʘʚʠʣʠ ʠ ʧʘʨʮʠʘʣʥʠ 

ʧʨʠʩʪʲʧʠ, ʧʦʥʷʢʦʛʘ ʧʦʩʣʝʜʚʘʥʠ ʦʪ ʚʪʦʨʠʯʥʘ ʛʝʥʝʨʘʣʠʟʘʮʠʷ. ɸʫʨʘʪʘ ʩʝ ʠʟʨʘʟʷʚʘ ʚ 

ʥʝʷʩʥʦ ʫʩʝʱʘʥʝ ʟʘ Ă ʥʘʙʣʠʞʘʚʘʥʝ ʥʘ ʧʨʠʩʪʲʧʘò ʠ ʟʨʠʪʝʣʥʠ ʬʝʥʦʤʝʥʠ (Ăʚʩʝ ʝʜʥʦ ʛʦ 

ʫʜʨʷ ʩʚʝʪʣʠʥʘò). ʅʘ 2 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʝ ʟʘʧʦʯʥʘʪʘ ʪʝʨʘʧʠʷ ʩ ʢʘʨʙʘʤʘʟʝʧʠʥ ʠ 

ʚʘʣʧʨʦʝʚʘ ʢʠʩʝʣʠʥʘ, ʢʦʝʪʦ ʧʲʨʚʦʥʘʯʘʣʥʦ ʜʦʚʝʣʦ ʜʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʯʝʩʪʦʪʘʪʘ ʥʘ 

ʧʨʠʩʪʲʧʠʪʝ, ʩʣʝʜ ʢʦʝʪʦ ʧʨʠʩʪʲʧʠʪʝ ʟʘʯʝʩʪʠʣʠ ʦʪʥʦʚʦ. ʅʘ 6 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ, ʥʘ 

ʤʷʩʪʦʪʦ ʥʘ ʚʘʣʧʨʦʝʚʘʪʘ ʢʠʩʝʣʠʥʘ ʝ ʚʲʚʝʜʝʥ ʪʦʧʠʨʘʤʘʪ, ʢʦʝʪʦ ʜʦʚʝʣʦ ʜʦ 

ʨʘʟʨʝʞʜʘʥʝ ʥʘ ʧʨʠʩʪʲʧʠʪʝ ʜʦ 1-2 ʤʝʩʝʯʥʦ, ʥʦ ʧʦʩʣʝʜʥʠʷʪ ʝ ʩʧʨʷʥ ʦʪ ʤʘʡʢʘʪʘ, 

ʧʦʨʘʜʠ ʧʨʦʤʝʥʠ ʚ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʜʝʪʝʪʦ, ʢʦʝʪʦ ʩʪʘʥʘʣʦ ʭʠʧʝʨʘʢʪʠʚʥʦ ʠ 

ʘʛʨʝʩʠʚʥʦ. ɺ ʩʣʝʜʚʘʱʠʪʝ ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ ʝ ʦʧʠʪʘʥʘ ʪʝʨʘʧʠʷ ʩ ʨʘʟʣʠʯʥʠ 

ʘʥʪʠʝʧʠʣʝʧʪʠʯʥʠ ʤʝʜʠʢʘʤʝʥʪʠ, ʢʘʪʦ ʬʝʥʦʙʘʨʙʠʪʘʣ, ʦʪʥʦʚʦ ʚʘʣʧʨʦʝʚʘ ʢʠʩʝʣʠʥʘ, 

ʦʢʩʢʘʨʙʘʟʝʧʠʥ ʠ ʣʝʚʝʪʠʨʘʮʝʪʘʤ, ʩ ʥʝʟʘʜʦʚʦʣʠʪʝʣʝʥ ʢʦʥʪʨʦʣ ʥʘ ʝʧʠʣʝʧʪʠʯʥʠʪʝ 

ʧʨʠʩʪʲʧʠ. ʆʪ 12 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ, ʜʝʪʝʪʦ ʝ ʥʘ ʪʝʨʘʧʠʷ ʩ ʣʝʚʝʪʠʨʘʮʝʪʘʤ ʠ 

ʚʘʣʧʨʦʝʚʘ ʢʠʩʝʣʠʥʘ, ʢʘʪʦ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 1 ʛʦʜʠʥʘ ʝ ʧʦʜʜʲʨʞʘʥ ʪʝʣʝʬʦʥʝʥ 

ʢʦʥʪʘʢʪ ʩ ʤʘʡʢʘʪʘ ʠ ʧʦ-ʥʝʡʥʠ ʜʘʥʥʠ ʜʝʪʝʪʦ ʥʝ ʝ ʧʦʣʫʯʘʚʘʣʦ ʝʧʠʣʝʧʪʠʯʥʠ 

ʧʨʠʩʪʲʧʠ.  

ʅʝʚʨʦʣʦʛʠʯʥʠʷʪ ʩʪʘʪʫʩ ʥʘ ʧʘʮʠʝʥʪʘ ʝ ʥʦʨʤʘʣʝʥ. 
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ʅʝʚʨʦʧʩʠʭʦʣʦʛʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʝ ʩ ʜʘʥʥʠ ʟʘ ʫʤʝʨʝʥ ʠʥʪʝʣʝʢʪʫʘʣʝʥ 

ʜʝʬʠʮʠʪ (ʢʦʝʬʠʮʝʥʪ ʥʘ ʠʥʪʝʣʠʛʝʥʪʥʦʩʪ ~ 50), ʣʝʢʦ ʥʘʤʘʣʝʥ ʦʙʭʚʘʪ ʥʘ ʚʥʠʤʘʥʠʝʪʦ 

ʠ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʠ ʪʨʫʜʥʦʩʪʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘʪʘ ʦʨʠʝʥʪʘʮʠʷ. 

ʀʥʪʝʨʠʢʪʘʣʥʠ ɽɽɻ ʟʘʧʠʩʠ, ʧʨʦʚʝʜʝʥʠ ʥʘ 6 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʧʦʢʘʟʚʘʪ 

ʜʠʬʫʟʥʦ ʟʘʙʘʚʝʥʘ ʦʩʥʦʚʥʘ ʘʢʪʠʚʥʦʩʪ ʩ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʦʩʪʨʠʷ-ʙʘʚʥʘ ʚʲʣʥʘ ʧʨʠ 

ʭʠʧʝʨʚʝʥʪʠʣʘʮʠʷ (ʌʠʛʫʨʘ 10), ʘ ʚ ʦʩʲʱʝʩʪʚʝʥʠ ʧʨʝʟ ʩʣʝʜʚʘʱʠ ʛʦʜʠʥʠ - 

ʤʫʣʪʠʬʦʢʘʣʥʘ ʝʧʠʣʝʧʪʠʬʦʨʤʥʘ ʘʢʪʠʚʥʦʩʪ ʚʲʚ ʬʨʦʥʪʘʣʥʠʪʝ, ʪʝʤʧʦʨʘʣʥʠʪʝ ʠ 

ʧʘʨʠʝʪʦ-ʪʝʤʧʦʨʘʣʥʠʪʝ ʦʪʚʝʞʜʘʥʠʷ (ʌʠʛʫʨʘ 11). ɽɽɻ ʟʘʧʠʩ, ʧʨʦʚʝʜʝʥ ʥʘ 12 

ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʧʦ ʚʨʝʤʝ ʥʘ ʩʲʥ ʥʝ ʧʦʢʘʟʚʘ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʥʦʨʤʠʪʝ (ʌʠʛʫʨʘ 12). 

ʆʪ ʪʘʟʠ ʚʲʟʨʘʩʪ ʩʝ ʥʘʙʣʶʜʘʚʘ ʠ ʧʦʜʦʙʨʝʥʠʝ ʚ ɽɽɻ ʟʘʧʠʩʠʪʝ ʚ ʙʫʜʥʦʩʪ ʚ ʩʨʘʚʥʝʥʠʝ 

ʩ ʧʨʝʜʭʦʜʥʠʪʝ ʪʘʢʠʚʘ.  

ʇʘʮʠʝʥʪʲʪ ʠʤʘ ʜʚʫʢʨʘʪʥʠ ʄʈʊ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʛʣʘʚʝʥ ʤʦʟʲʢ ï ʥʘ 6 ʠ 12 

ʛʦʜʠʥʠ, ʢʦʠʪʦ ʩʘ ʥʦʨʤʘʣʥʠ.  

 

ʌʠʛʫʨʘ 10. ʀʥʪʝʨʠʢʪʘʣʝʥ ɽɽɻ ʟʘʧʠʩ ʥʘ ʧʨʦʙʘʥʜʘ ɯɯɯ-ɯ ʥʘ 6 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ, ʚ 

ʙʫʜʥʦʩʪ, ʩ ʜʘʥʥʠ ʟʘ ʜʚʫʩʪʨʘʥʥʦ ʩʠʥʭʨʦʥʥʠ ʢʦʤʧʣʝʢʩʠ ʦʩʪʨʠʝ-ʙʘʚʥʘ ʚʲʣʥʘ, ʧʦ-

ʠʟʨʘʟʝʥʠ ʚʲʚ ʬʨʦʥʪʘʣʥʠʪʝ ʠ ʟʘʜʥʠʪʝ ʦʪʚʝʞʜʘʥʠʷ ʥʘ ʬʦʥʘ ʥʘ ʜʠʬʫʟʥʦ ʟʘʙʘʚʝʥʘ 

ʦʩʥʦʚʥʘ ʘʢʪʠʚʥʦʩʪ.  
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ʌʠʛʫʨʘ 11. ʀʥʪʝʨʠʢʪʘʣʝʥ ɽɽɻ ʟʘʧʠʩ ʥʘ ʧʨʦʙʘʥʜʘ ʥʘ 8 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʩ ʜʘʥʥʠ ʟʘ 

ʧʦ-ʠʟʨʘʟʝʥʘ ʙʘʚʥʦʚʲʣʥʦʚʘ ʘʢʪʠʚʥʦʩʪ ʚ ʜʷʩʥʦ, ʦʩʦʙʝʥʦ ʪʝʤʧʦʨʘʣʥʦ, ʢʲʜʝʪʦ ʩʝ 

ʥʘʙʣʶʜʘʚʘʪ ʠ ʦʪʜʝʣʥʠ ʦʩʪʨʠ ʚʲʣʥʠ (ʦʩʪʨʠʷ) ʢʦʤʧʣʝʢʩʠ ʩ ʤʘʢʩʠʤʫʤ ʠ ʦʙʨʘʪʥʘ 

ʬʘʟʘ ʚ F8. ɿʘʢʣ. ʉʫʩʧʝʢʪʥʦ ʪʝʤʧʦʨʘʣʥʦ ʦʛʥʠʱʝ ʚ ʜʷʩʥʦ. 

 

 

ʌʠʛʫʨʘ 12. ɽɽɻ ʟʘʧʠʩ ʧʦ ʚʨʝʤʝ ʥʘ ʩʲʥ ʥʘ 12 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʩ ʥʦʨʤʘʣʥʠ ʧʘʪʝʨʥʠ 

ʥʘ ʩʲʥʷ ï ʩʲʥʥʠ ʚʨʝʪʝʥʘ ʠ V-ʚʲʣʥʠ. 
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ɹʘʱʘʪʘ ʥʘ ʧʨʦʙʘʥʜʘ II-1 ʝ 43 ʛʦʜʠʰʝʥ ʤʲʞ, ʨʦʜʝʥ ʦʪ ʥʦʨʤʘʣʥʦ ʧʨʦʪʝʢʣʘ 

ʙʨʝʤʝʥʥʦʩʪ ʠ ʨʘʞʜʘʥʝ ʥʘ ʪʝʨʤʠʥ, ʙʝʟ ʜʘʥʥʠ ʟʘ ʘʩʬʠʢʩʠʷ, ʩ ʥʦʨʤʘʣʥʦ ʥʝʨʚʥʦ-

ʧʩʠʭʠʯʥʦ ʨʘʟʚʠʪʠʝ. ʇʦ ʘʥʘʤʥʝʩʪʠʯʥʠ ʜʘʥʥʠ, ʥʘ 5-6 ʤʝʩʝʯʥʘ ʚʲʟʨʘʩʪ ʚ ʭʦʜʘ ʥʘ 

ʚʠʨʫʩʥʘ ʠʥʬʝʢʮʠʷ ʠ ʬʝʙʨʠʣʠʪʝʪ ʥʘʜ 38
0
 ʉ, ʧʦʣʫʯʠʣ ʧʨʦʩʪ ʬʝʙʨʠʣʝʥ ʛʲʨʯ. ʆʪ 

ʪʦʛʘʚʘ ʟʘʧʦʯʥʘʣ ʜʘ ʧʦʣʫʯʘʚʘ ʘʬʝʙʨʠʣʥʠ ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ, ʢʘʪʦ ʪʷʭʥʘʪʘ 

ʩʝʤʠʦʣʦʛʠʷ ʥʝ ʝ ʥʘʧʲʣʥʦ ʠʟʷʩʥʝʥʘ, ʥʦ ʧʦ ʦʧʠʩʘʥʠʝ ʦʪʛʦʚʘʨʷʪ ʥʘ ʧʘʨʮʠʘʣʥʠ 

ʧʨʠʩʪʲʧʠ ʩ ʚʪʦʨʠʯʥʘ ʛʝʥʝʨʘʣʠʟʘʮʠʷ ʠ ʥʘ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʪʦʥʠʯʥʦ-ʢʣʦʥʠʯʥʠ 

ʧʨʠʩʪʲʧʠ. ʇʲʨʚʦʥʘʯʘʣʥʦ, ʯʝʩʪʦʪʘʪʘ ʠʤ ʙʠʣʘ 1-2 ʤʝʩʝʯʥʦ, ʢʘʪʦ ʩʘ ʩʲʦʙ ʝɦʥʠ 

ʜʥʝʚʥʠ ʠ ʥʦʱʥʠ ʧʨʠʩʪʲʧʠ, ʧʦʥʷʢʦʛʘ ʧʨʦʚʦʢʠʨʘʥʠ ʦʪ ʩʪʨʝʩ. ʇʘʮʠʝʥʪʲʪ ʥʠʢʦʛʘ ʥʝ 

ʩʝ ʝ ʣʝʢʫʚʘʣ ʠ ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʩʪʲʧʠʪʝ ʩʝ ʨʘʟʨʝʜʠʣʠ ʥʘ 2-3 ʛʦʜʠʰʥʦ, ʢʘʪʦ 

ʠʟʯʝʟʥʘʣʠ ʩʧʦʥʪʘʥʥʦ ʢʲʤ 12 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ.  

ʅʝʚʨʦʣʦʛʠʯʥʠʷʪ ʩʪʘʪʫʩ ʝ ʥʦʨʤʘʣʝʥ. ɽɽɻ ʟʘʧʠʩʲʪ, ʦʩʲʱʝʩʪʚʝʥ ʥʘ 40 

ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʥʝ ʧʦʢʘʟʚʘ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʥʦʨʤʘʪʘ ʟʘ ʚʲʟʨʘʩʪʪʘ.  

 

3.2.3 ɻʝʥʝʪʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʪʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩ ʤʫʪʘʮʠʦʥʝʥ 

ʘʥʘʣʠʟ ʥʘ SCN1A ʛʝʥʘ, ʙʝʰʝ ʠʜʝʥʪʠʬʠʮʠʨʘʥʘ ʧʦʛʨʝʰʥʦʩʤʠʩʣʝʥʘ ʤʫʪʘʮʠʷ 

c.580G>A, ʚʦʜʝʱʘ ʜʦ ʟʘʤʷʥʘ ʥʘ ʢʦʥʩʝʨʚʘʪʠʚʝʥ ʘʩʧʘʨʪʘʪʝʥ ʦʩʪʘʪʲʢ ʩ ʘʩʧʘʨʘʛʠʥ ʚ 

ʧʦʟʠʮʠʷ 194 (p.D194N) ʚ S3 ʩʝʛʤʝʥʪ ʥʘ ɼI ʧʨʦʪʝʠʥʦʚʠʷ ʜʦʤʝʥ. ɸʥʘʣʠʟʲʪ ʟʘ 

ʤʫʪʘʮʠʠ ʧʨʠ ʦʩʪʘʥʘʣʠʪʝ ʯʣʝʥʦʚʝ ʥʘ ʬʘʤʠʣʠʷʪʘ ʦʪʢʨʠ p.D194N ʤʫʪʘʮʠʷʪʘ ʧʨʠ 

ʙʘʱʘʪʘ, ʥʦ ʥʝ ʠ ʧʨʠ ʨʦʜʠʪʝʣʠʪʝ ʥʘ ʙʘʱʘʪʘ, ʥʠʪʦ ʧʨʠ ʦʩʪʘʥʘʣʠʪʝ ʨʦʜʥʠʥʠ (ʌʠʛʫʨʘ 

9). ʉʝʢʚʝʥʮʠʦʥʥʠʷʪ ʘʥʘʣʠʟ ʧʨʠ ʙʘʱʘʪʘ ʧʦʢʘʟʘ, ʯʝ ʝ ʚʲʟʤʦʞʥʦ ʥʘʣʠʯʠʝ ʥʘ 

ʤʦʟʘʠʮʠʟʲʤ ʚ ʥʝʛʦʚʠʪʝ ʧʝʨʠʬʝʨʥʠ ʢʨʲʚʥʠ ʢʣʝʪʢʠ (ʌʠʛʫʨʘ 13). ʊʦʚʘ ʙʝh ʝ 

ʧʦʪʚʲʨʜʝʥʦ ʠ ʦʪ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ TaqMan assay, ʢʲʜʝʪʦ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʤʫʪʘʥʪʥʠʪʝ 

ʩʧʨʷʤʦ ʥʦʨʤʘʣʥʠʪʝ ʘʣʝʣʠ ʚ ʢʣʝʪʢʠʪʝ ʥʘ ʙʘʱʘʪʘ, ʠʟʯʠʩʣʝʥʦ ʯʨʝʟ 2-delta delta C(T) 

ʤʝʪʦʜ [Livak& Schmittgen, 2001] ʝ ʦʢʦʣʦ 60-70%  (ʌʠʛʫʨʘ 14). ɼʦʧʲʣʥʠʪʝʣʥʘ 

ʦʮʝʥʢʘ ʥʘ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʤʫʪʘʥʪʥʠʪʝ ʢʣʝʪʢʠ ʙʝh ʝ ʧʦʣʫʯʝʥʘ, ʢʘʪʦ ʩʝ ʩʤʝʩʠ ɼʅʂ 

ʥʘ ʧʨʦʙʘʥʜʘ (ʚʲʚ ʚʩʠʯʢʠ ʢʣʝʪʢʠ ʝ ʥʘʣʠʮʝ G>A ʟʘʤʷʥʘ) ʩ ɼʅʂ ʦʪ ʤʘʡʢʘʪʘ, ʧʨʠ 

ʢʦʷʪʦ ʣʠʧʩʚʘ ʤʫʪʘʮʠʷ ʚ ʩʲʦʪʥʦʰʝʥʠʝ 2:1 ʠ 1:2. ʉʝʢʚʝʥʮʠʦʥʥʘʪʘ ʭʨʦʤʘʪʦʛʨʘʤʘ ʧʨʠ 

ʩʤʝʩʚʘʥʝ ʚ ʩʲʦʪʥʦʰʝʥʠʝ 2:1 ʤʥʦʛʦ ʧʨʠʣʠʯʘʰʝ ʥʘ ʪʘʟʠ ʥʘ ʙʘʱʘʪʘ, ʢʦʝʪʦ ʧʦʪʚʲʨʜʠ, 

ʯʝ  ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʤʫʪʘʮʠʷʪʘ ʚ ʢʣʝʪʢʠʪʝ ʥʘ ʙʘʱʘʪʘ ʝ ʦʢʦʣʦ 60-70% (ʌʠʛʫʨʘ 14).  
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ʄʫʪʘʮʠʷʪʘ c.580G>A ʥʝ ʙʝh ʝ ʦʪʢʨʠʪʘ ʧʨʠ ʥʠʪʦ ʝʜʠʥ ʧʘʮʠʝʥʪ ʩ ʝʧʠʣʝʧʩʠʷ, 

ʥʠʪʦ ʧʨʠ ʩʝʤʝʡʩʪʚʘ ʩ ʝʧʠʣʝʧʩʠʷ ʦʪ ʩʲʱʠʷ ʝʪʥʠʯʝʩʢʠ ʧʨʦʠʟʭʦʜ. ʉʲʱʘʪʘ ʤʫʪʘʮʠʷ 

ʥʝ ʙʝʰʝ ʦʪʢʨʠʪʘ ʠ ʧʨʠ ʩʢʨʠʥʠʨʘʥʝʪʦ ʥʘ ʟʜʨʘʚʠ ʢʦʥʪʨʦʣʠ ʦʪ ʨʦʤʩʢʘʪʘ ʧʦʧʫʣʘʮʠʷ.  

 

ʌʠʛʫʨʘ 13. ʉʝʢʚʝʥʮʠʦʥʥʠ ʭʨʦʤʘʪʦʛʨʘʤʠ: ʥʘ ʤʘʡʢʘʪʘ ʥʘ ʧʨʦʙʘʥʜʘ II-2, ʥʘ 

ʧʨʦʙʘʥʜʘ IɯI-1, ʥʘ ʙʘʱʘʪʘ ɯɯ-1, ʠ ʢʦʥʪʨʦʣʥʠ ʧʨʦʙʠ ʩ ʨʘʟʣʠʯʝʥ ʧʨʦʮʝʥʪ ʤoʟʘʠʮʠʟʲʤ.   

ʉʪʨʝʣʢʠʪʝ ʧʦʢʘʟʚʘʪ ʤʫʪʠʨʘʣʠʷ ʥʫʢʣʝʦʪʠʜ ʚ ʢʦʜʦʥ 194.  
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ʌʠʛʫʨʘ 14. ʂʦʣʠʯʝʩʪʚʝʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʤʫʪʘʥʪʥʠʪʝ ʘʣʝʣʠ ʯʨʝʟ TaqMan assay: 

ʥʠʚʦʪʦ ʧʨʠ ʧʨʦʙʘʥʜʘ III -1 (ʤʫʪʘʮʠʷʪʘ ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʚ 100% ʦʪ ʢʣʝʪʢʠʪʝ) ʝ 

ʦʮʝʥʝʥʦ, ʢʘʪʦ ʥʦʨʤʘʣʥʠʪʝ ʘʣʝʣʠ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʢʘʪʦ ʝʥʜʦʛʝʥʥʘ ʢʦʥʪʨʦʣʘ ʠ ʪʦʚʘ ʝ 

ʧʨʝʜʩʪʘʚʝʥʦ ʥʘ ʛʨʘʬʠʢʘʪʘ ʢʘʪʦ 1.0; ʥʠʚʦ ʧʨʠ ʙʘʱʘʪʘ (II-1) ʠ ʢʦʥʪʨʦʣʠ, ʩʧʨʷʤʦ 

ʥʠʚʦʪʦ ʥʘ ɯɯɯ-1. 

   

 

3.2.4 ʆʙʩʲʞʜʘʥʝ  

ʇʨʝʜʩʪʘʚʝʥʘ ʝ ʤʘʣʢʘ ʨʦʤʩʢʘ ʬʘʤʠʣʠʷ, ʚ ʢʦʷʪʦ ʩʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʜʚʘʤʘ 

ʯʣʝʥʦʚʝ (ʙʘʱʘ ʠ ʩʠʥ) ʩ ʝʧʠʣʝʧʩʠʷ. ʇʨʠ ʧʨʦʙʘʥʜʘ, ʥʘʯʘʣʦʪʦ ʥʘ ʝʧʠʣʝʧʪʠʯʥʠʷ 

ʩʠʥʜʨʦʤ ʝ ʧʦʜ 1 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ (4.5 ʤʝʩʝʮʘ), ʩ ʧʨʦʚʦʢʠʨʘʥʠ ʦʪ ʬʝʙʨʠʣʠʪʝʪ ʠ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦ ʨʝʟʠʩʪʝʥʪʥʠ ʧʘʨʮʠʘʣʥʠ ʠ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʪʦʥʠʯʥʦ-ʢʣʦʥʠʯʥʠ 

ʧʨʠʩʪʲʧʠ, ʩʲʯʝʪʘʥ ʩ ʠʟʦʩʪʘʚʘʥʝ ʚ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʥʦʪʦ ʨʘʟʚʠʪʠʝ. ʅʝ ʩʝ ʩʲʦʙʱʘʚʘʪ 

ʤʠʦʢʣʦʥʠʠ ʠ/ʠʣʠ ʘʙʩʘʥʩʠ. ʉ ʚʲʟʨʘʩʪʪʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʘʤʘʣʝʥʠʝ ʥʘ ʯʝʩʪʦʪʘʪʘ ʥʘ 

ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ, ʢʘʪʦ ʝ ʧʦʩʪʠʛʥʘʪ ʧʲʣʝʥ ʢʦʥʪʨʦʣ ʥʘ 12 ʛʦʜʠʥhʘ ʚʲʟʨʘʩʪ. 

ʇʨʠ ʙʘʱʘʪʘ ʝ ʥʘʣʠʮʝ ʧʦ-ʣʝʢ ʬʝʥʦʪʠʧ, ʩ ʥʘʯʘʣʦ ʥʘ ʝʧʠʣʝʧʩʠʷʪʘ ʥʘ 5-6 ʤʝʩʝʯʥʘ 

ʚʲʟʨʘʩʪ ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ, ʩʨʘʚʥʠʪʝʣʥʦ ʨʝʜʢʠ ʧʘʨʮʠʘʣʥʠ ʠ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ 

ʪʦʥʠʯʥʦ-ʢʣʦʥʠʯʥʠ ʧʨʠʩʪʲʧʠ, ʩʧʦʥʪʘʥʥʦ ʩʧʠʨʘʥʝ ʥʘ ʧʨʠʩʪʲʧʠʪʝ ʥʘ 12 ʛʦʜʠʱʥʘ 

ʚʲʟʨʘʩʪ ʠ ʥʦʨʤʘʣʝʥ ʠʥʪʝʣʝʢʪ. ʊʝʟʠ ʘʥʘʤʥʝʩʪʠʯʥʠ ʜʘʥʥʠ ʚ ʩʲʯʝʪʘʥʠʝ ʩ 

ʧʨʦʚʝʜʝʥʠʪʝ ɽɽɻ, ʄʈʊ ʠ ʛʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʜʘʚʘʪ ʦʩʥʦʚʘʥʠʝ ʜʘ ʩʝ ʧʨʠʝʤʝ, ʯʝ 

ʧʨʦʙʘʥʜʲʪ ʝ ʩ ʛʨʘʥʠʯʥʘ ʬʦʨʤʘ ʥʘ ʩʠʥʜʨʦʤʘ ʥʘ Dravet, ʤʘʢʘʨ ʠ ʩ ʘʪʠʧʠʯʥʠ ʧʨʦʷʚʠ, 
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ʢʘʪʦ ʠʟʦʩʪʘʚʘʥʝ ʚ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʥʦʪʦ ʨʘʟʚʠʪʠʝ ʦʱʝ ʦʪ ʨʘʞʜʘʥʝʪʦ, ʘ ʙʘʱʘʪʘ ʝ ʩ ʧʦ-

ʣʝʢʠʷ ʬʝʥʦʪʠʧ ʥʘ ʩʠʥʜʨʦʤʘ ʥʘ ʛʝʥʝʪʠʯʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ.    

ʀʜʝʥʪʠʬʠʮʠʨʘʥʘʪʘ ʚ ʧʨʝʜʩʪʘʚʝʥʦʪʦ ʩʝʤʝʡʩʪʚʦ ʤʫʪʘʮʠʷ p.D194N ʚ SCN1A 

ʛʝʥʘ ʝ ʨʷʜʲʢ ʜʝʬʝʢʪ, ʢʦʡʪʦ ʩʝ ʘʩʦʮʠʠʨʘ ʩʲʩ ʩʠʥʜʨʦʤ ʥʘ Dravet. ʊʷ ʝ ʦʧʠʩʘʥʘ ʚ 

ʣʠʪʝʨʘʪʫʨʘʪʘ ʠ ʧʨʝʜʠ, ʧʨʠ ʜʚʘʤʘ ʥʝʩʚʲʨʟʘʥʠ ʧʘʮʠʝʥʪʠ ʦʪ ʨʘʟʣʠʯʝʥ ʝʪʥʠʯʝʩʢʠ 

ʧʨʦʠʟʭʦʜ: ʧʨʠ ʧʘʮʠʝʥʪ ʩʲʩ ʩʠʥʜʨʦʤ ʥʘ Dravet (ʧʘʮʠʝʥʪ ˉ70, [Mancardi ʠ ʩʲʘʚʪ. 

2006]), ʧʨʠ ʢʦʡʪʦ ʚʲʟʥʠʢʚʘ de novo ʠ ʧʘʮʠʝʥʪ ʩ ʛʨʘʥʠʯʝʥ ʩʠʥʜʨʦʤ ʥʘ Dravet 

(ʧʘʮʠʝʥʪ ˉ57, [Harkin ʠ ʩʲʘʚʪ. 2007]), ʢʲʜʝʪʦ ʫʥʘʩʣʝʜʷʚʘʥʝʪʦ ʥʝ ʝ ʦʧʨʝʜʝʣʝʥʦ.  

ʍʠʧʦʪʝʟʘʪʘ, ʯʝ p.D194N ʝ ʤʫʪʘʮʠʷ ʩ ʝʬʝʢʪ ʥʘ ʨʦʜʦʥʘʯʘʣʥʠʢʘ ʚ ʨʦʤʩʢʘʪʘ 

ʧʦʧʫʣʘʮʠʷ ʙʝʰʝ ʦʪʭʚʲʨʣʝʥʘ ʪʲʡ ʢʘʪʦ ʥʝ ʙʝ ʦʪʢʨʠʪʘ ʧʨʠ ʦʩʪʘʥʘʣʠʪʝ ʯʣʝʥʦʚʝ ʥʘ 

ʩʝʤʝʡʩʪʚʦʪʦ, ʢʘʢʪʦ ʠ ʧʨʠ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʢʦʥʪʨʦʣʝʥ ʧʘʥʝʣ ʦʪ ʟʜʨʘʚʠ ʠ ʟʘʩʝʛʥʘʪʠ 

ʦʪ ʝʧʠʣʝʧʩʠʷ ʨʦʤʩʢʠ ʬʘʤʠʣʠʠ. ʆʛʨʘʥʠʯʝʥʘʪʘ ʩʝʛʨʝʛʘʮʠʷ ʚ ʪʘʟʠ ʬʘʤʠʣʠʷ ʧʦʢʘʟʘ, 

ʯʝ ʤʫʪʘʮʠʷʪʘ ʥʘʡ-ʚʝʨʦʷʪʥʦ ʝ ʚʲʟʥʠʢʥʘʣʘ de novo ʚ ʙʘʱʘʪʘ ʥʘ ʧʨʦʙʘʥʜʘ.  

ʈʦʜʠʪʝʣʩʢʠʷʪ ʤʦʟʘʠʮʠʟʲʤ ʝ ʨʷʜʢʦ ʠʟʢʣʶʯʝʥʠʝ, ʧʨʠ ʢʦʝʪʦ ʚʘʨʠʘʮʠʠ ʚʲʚ 

ʬʝʥʦʪʠʧʘ ʤʦʛʘʪ ʜʘ ʩʝ ʩʚʲʨʞʘʪ ʩʲʩ ʩʧʝʮʠʬʠʯʝʥ ʤʝʭʘʥʠʟʲʤ, ʫʣʝʩʥʷʚʘʡʢʠ ʧʦ ʪʦʟʠ 

ʥʘʯʠʥ ʧʨʦʛʥʦʟʘʪʘ ʠ ʛʝʥʝʪʠʯʥʦʪʦ ʢʦʥʩʫʣʪʠʨʘʥʝ. ʆʪʢʨʠʚʘʥʝʪʦ ʥʘ ʪʦʚʘ ʩʝʤʝʡʩʪʚʦ ʩ 

ʧʦʛʨʝʰʥʦʩʤʠʩʣʝʥʘ ʤʫʪʘʮʠʷ, ʫʥʘʩʣʝʜʝʥʘ ʦʪ ʙʘʱʘ ʩ ʤʦʟʘʠʮʠʟʲʤ ʧʦʢʘʟʚʘ, ʯʝ ʪʦʟʠ 

ʤʝʭʘʥʠʟʲʤ ʤʦʞʝ ʙʠ ʝ ʧʦ-ʯʝʩʪ ʦʪʢʦʣʢʦʪʦ ʩʝ ʧʨʝʜʧʦʣʘʛʘ. 
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3.3 ʂʣʠʥʠʢʦ-ʛʝʥʝʪʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ ʩʝʤʝʡʩʪʚʦ ʦʪ ʩʝʣʦ ʉʣʲʥʯʝʚʦ.  

 

3.3.1 ʈʦʜʦʩʣʦʚʠʝ. 

 

ʊʦʚʘ ʩʝʤʝʡʩʪʚʦ ʝ ʠʜʝʥʪʠʬʠʮʠʨʘʥʦ ʟʘ ʧʲʨʚʠ ʧʲʪ ʦʪ ʊʲʨʥʝʚ ʠ ʩʲʘʚʪ. (2007ʛ.) 

ʠ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʲʨʚʦʪʦ ʧʨʦʫʯʚʘʥʝ ʥʘ ʬʘʤʠʣʥʠʪʝ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʝʧʠʣʝʧʩʠʠ ʩʨʝʜ 

ʨʦʤʩʢʘʪʘ ʦʙʱʥʦʩʪ. ʂʘʪʦ ʯʘʩʪ ʦʪ ʥʘʫʯʥʘʪʘ ʨʘʙʦʪʘ ʧʦ ʥʘʩʪʦʷʱʘʪʘ ʜʠʩʝʨʪʘʮʠʷ, 

ʬʘʤʠʣʠʷʪʘ ʙʝh ʝ ʧʨʦʩʣʝʜʝʥʘ, ʨʘʟʰʠʨʝʥʘ ʙʝ ʛʝʥʝʘʣʦʛʠʯʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʙʷʭʘ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʥʦʚʠ 18 ʠʥʜʠʚʠʜʘ ʦʪ ʠʟʚʝʩʪʝʥ ʧʨʝʜʠ ʪʦʚʘ ʢʣʦʥ ʥʘ ʬʘʤʠʣʠʷʪʘ ʠ 

ʥʦʚ ʢʣʦʥ ʥʘ ʨʦʜʦʩʣʦʚʠʝʪʦ. ʉʲʙʨʘʥʠ ʙʷʭʘ ʥʦʚʠ ʢʣʠʥʠʯʥʠ ʜʘʥʥʠ ʟʘ ʧʘʮʠʝʥʪʠʪʝ.   

ʉʝʤʝʡʩʪʚʦʪʦ ʧʨʠʥʘʜʣʝʞʠ ʢʲʤ ʩʫʙʛʨʫʧʘʪʘ ʥʘ ʂʘʣʜʝʨʘʰʠʪʝ, ʢʦʷʪʦ 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʤʣʘʜ ʛʝʥʝʪʠʯʝʥ ʩʫʙʠʟʦʣʘʪ, ʯʘʩʪ ʦʪ ɺʣʘʰʢʘʪʘ ʛʨʫʧʘ ʨʦʤʠ. 

ʉʪʨʫʢʪʫʨʘʪʘ ʥʘ ʨʦʜʦʩʣʦʚʠʝʪʦ ʝ ʩʣʦʞʥʘ (ʌʠʛʫʨʘ 15), ʩ ʤʥʦʞʝʩʪʚʦ 

ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʠ ʙʨʘʢʦʚʝ. ɺ ʥʝʛʦ ʩʝ ʦʪʢʨʠʚʘʪ 19 ʙʦʣʥʠ (11 ʤʲʞʝ ʠ 8 ʞʝʥʠ) ʩ 

ʝʧʠʣʝʧʩʠʷ. ʀʜʝʥʪʠʬʠʮʠʨʘʥʘ ʙʝh ʝ ʥʦʚʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʢʣʦʥ 1 ʠ 2 (ʩʝʩʪʨʠ 414 ʠ 

470), ʩʚʲʨʟʚʘʱʘ ʚʩʠʯʢʠ ʞʠʚʠ ʟʘʩʝʛʥʘʪʠ ʠʥʜʠʚʠʜʠ, ʢʘʪʦ ʪʝ ʩʝ ʦʢʘʟʘʭʘ ʚʪʦʨʠ 

ʙʨʘʪʦʚʯʝʜʠ ʠ ʙʨʘʪʦʚʯʝʜʢʠ ʠʣʠ ʜʦʨʠ ʧʦ-ʙʣʠʟʢʠ. ʅʦʚʠʷʪ ʦʪʢʨʠʪ ʢʣʦʥ 3 ʦʪ ʩʚʦʷ 

ʩʪʨʘʥʘ ʝ ʩʚʲʨʟʘʥ ʩ ʢʣʦʥ 1, ʯʨʝʟ ʙʨʘʢʘ ʥʘ  DW1 ʩ DW2 ʠ ʯʨʝʟ ʜʦʧʲʣʥʠʪʝʣʥʠ ʧʦ-

ʜʘʣʝʯʥʠ ʚʨʲʟʢʠ. ɼʚʘʤʘʪʘ ʞʠʚʠ ʠʥʜʠʚʠʜʠ ʧʦʣʫʙʨʘʪʷʪʘ  DW2 ʠ DW5 ʩʘ ʟʜʨʘʚʠ. ɺ 

ʩʲʱʦʪʦ ʚʨʝʤʝ ʚ ʢʣʦʥ 3 ʝ ʚʲʟʤʦʞʥʘ ʠ ʙʠʣʠʥʝʘʨʥʦʩʪ ʥʘ ʝʧʠʣʝʧʩʠʷʪʘ, ʦʙʫʩʣʦʚʝʥʘ ʦʪ 

ʙʨʘʢʘ ʥʘ DW6, ʧʨʠʥʘʜʣʝʞʘʱʘ ʢʲʤ ʜʨʫʛ, ʨʘʟʣʠʯʝʥ ʢʣʘʥ ʦʪ ʩʲʱʘʪʘ ʩʫʙʛʨʫʧʘ.  

 

ʌʠʛʫʨʘ 15. ʉʪʨʫʢʪʫʨʘ ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ. ʃʝʛʝʥʜʘ:  ʌɻ;  ʌɻ ʧʣʶʩ; ɻʊʂʇ; 

ʇʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ; ʇʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ ʩ ʢʲʩʥʦ ʥʘʯʘʣʦ; ʇʘʨʮʠʘʣʥʠ 

ʧʨʠʩʪʲʧʠ ʩʣʝʜ ʏʄʊ; ʅʝʢʣʘʩʠʬʠʮʠʨʘʥʠ ʧʨʠʩʪʲʧʠ 
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3.3.2 ʆʧʠʩʘʥʠʝ ʥʘ ʬʝʥʦʪʠʧʘ.  

ʉʲʙʨʘʥʘʪʘ ʢʣʠʥʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 19 ʧʘʮʠʝʥʪʘ ʩ ʝʧʠʣʝʧʩʠʷ ʝ ʦʙʦʙʱʝʥʘ ʚ 

ʪʘʙʣʠʮʘ 10. ʇʨʠ ʪʨʠʤʘ ʦʪ ʪʷʭ, ʧʨʠʥʘʜʣʝʞʘʱʠ ʢʲʤ ʨʘʟʣʠʯʥʠ ʢʣʦʥʦʚʝ ʥʘ 

ʩʝʤʝʡʩʪʚʦʪʦ, ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʨʘʟʣʠʢʠ ʚʲʚ ʬʝʥʦʪʠʧʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʦʩʪʘʥʘʣʠʪʝ 16 

ʠʥʜʠʚʠʜʘ. ʊʦʚʘ ʩʘ ʧʘʮʠʝʥʪʠʪʝ DW41 (ʦʪ ʢʣʦʥ 1), DW30 (ʢʣʦʥ 2) ʠ DW6 (ʢʣʦʥ 3).  

ʇʨʠ ʧʘʮʠʝʥʪʢʘʪʘ DW41, ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʟʘʧʦʯʥʘʣʠ ʥʘ 15 ʛʦʜʠʰʥʘ 

ʚʲʟʨʘʩʪ ʠ ʩʧʨʝʣʠ ʩʧʦʥʪʘʥʥʦ ʥʘ 45 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ. ɼʘʥʥʠʪʝ ʦʪ ʩʚʠʜʝʪʝʣʠ ʥʘ 

ʧʨʠʩʪʲʧʠʪʝ ʡ ʩʘ ʜʦʩʪʘ ʧʨʦʪʠʚʦʨʝʯʠʚʠ, ʢʘʪʦ ʩʧʦʨʝʜ ʝʜʥʠ ʦʧʠʩʘʥʠʷ ʝ ʚʲʟʤʦʞʥʦ ʜʘ 

ʩʝ ʢʘʩʘʝ ʟʘ ʩʠʥʢʦʧʠ, ʩʧʦʨʝʜ ʜʨʫʛʠ ï ʟʘ ʧʩʝʚʜʦʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ, ʘ ʩʧʦʨʝʜ 

ʪʨʝʪʠ ï ʟʘ ʢʦʤʧʣʝʢʩʥʠ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ. ʇʨʦʚʝʜʝʥʠʪʝ ɽɽɻ ʠ ʄʈʊ ʥʘ ʛʣʘʚʝʥ 

ʤʦʟʲʢ ʥʘ 45 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʩʘ ʥʦʨʤʘʣʥʠ.  

ʇʘʮʠʝʥʪʲʪ DW30 ʝ ʨʦʜʝʥ ʥʘ ʪʝʨʤʠʥ, ʥʦ ʩ ʥʠʩʢʦ ʪʝʛʣʦ (1800 ʛʨʘʤʘ) ʠ ʩ 

ʜʘʥʥʠ ʟʘ ʧʝʨʠʥʘʪʘʣʥʘ ʘʩʬʠʢʩʠʷ. ʊʦʡ ʝ ʙʠʣ ʩ ʠʟʦʩʪʘʚʘʥʝ ʚ ʥʝʨʚʥʦʧʩʠʭʠʯʥʦʪʦ 

ʨʘʟʚʠʪʠʝ ʦʱʝ ʦʪ ʨʘʞʜʘʥʝʪʦ, ʢʘʪʦ ʧʦʥʘʩʪʦʷʱʝʤ ʝ ʩ ʫʤʝʨʝʥʦ ʫʤʩʪʚʝʥʦ ʠʟʦʩʪʘʚʘʥʝ. 

ɽʧʠʣʝʧʪʠʯʥʠʪʝ ʤʫ ʧʨʠʩʪʲʧʠ ʩʘ ʩ ʥʘʯʘʣʦ ʦʢʦʣʦ 3 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʠ ʧʨʦʜʲʣʞʘʚʘʪ 

ʩ ʯʝʩʪʦʪʘ 2/ ʩʝʜʤʠʯʥʦ ʜʦ ʤʦʤʝʥʪʘ ʥʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʥʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ. 

ʇʨʠʩʪʲʧʠʪʝ ʩʘ ʩ ʭʘʨʘʢʪʝʨ ʥʘ ʢʦʤʧʣʝʢʩʥʠ ʧʘʨʮʠʘʣʥʠ ʩ ʦʨʦ-ʘʣʠʤʝʥʪʘʨʥʠ ʠ 

ʜʚʠʛʘʪʝʣʥʠ ʘʚʪʦʤʘʪʠʟʤʠ, ʚʠʥʘʛʠ ʩ ʚʪʦʨʠʯʥʘ ʛʝʥʝʨʘʣʠʟʘʮʠʷ. ɸʫʨʘʪʘ ʩʝ ʠʟʨʘʟʷʚʘ ʚ 

ʥʝʩʧʝʮʠʬʠʯʥʦ ʫʩʝʱʘʥʝ ʟʘ Ăʧʨʠʙʣʠʞʘʚʘʥʝ ʥʘ ʧʨʠʩʪʲʧʘò ʠ ʙʝʟʧʦʢʦʡʩʪʚʦ. ʆʪ 

ʧʨʦʚʝʜʝʥʠʪʝ ʤʥʦʛʦʢʨʘʪʥʠ ɽɽɻ ʟʘʧʠʩʠ ʩʘ ʥʘʣʠʮʝ ʜʘʥʥʠ ʟʘ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ 

ʢʦʤʧʣʝʢʩʠ ʦʩʪʨʠʝ-ʙʘʚʥʘ ʚʲʣʥʘ ʠ ʬʦʢʘʣʥʠ ʦʩʪʨʠʷ ʠ ʙʘʚʥʠ ʚʲʣʥʠ ʚ ʜʷʩʥʦ 

ʪʝʤʧʦʨʘʣʥʦ ʠ ʚ ʣʷʚʦ ʬʨʦʥʪʘʣʥʦ. ʄʈʊ ʥʘ ʛʣʘʚʝʥ ʤʦʟʲʢ ʧʦʢʘʟʘ ʜʝʩʥʦʩʪʨʘʥʥʘ 
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ʤʝʟʠʘʣʥʘ ʪʝʤʧʦʨʘʣʥʘ ʩʢʣʝʨʦʟʘ (ʬʠʛʫʨʘ 16ʘ ʠ 16ʙ). ʇʨʝʜʧʠʩʘʥʦ ʙʝʝh ʣʝʯʝʥʠʝ ʩ 

ʚʘʣʧʨʦʘʪ ʠ ʣʘʤʦʪʨʠʞʠʥ, ʢʦʝʪʦ ʪʦʡ ʥʝ ʧʨʠʝʤʘ ʨʝʜʦʚʥʦ. 

ʇʨʠ ʧʘʮʠʝʥʪʢʘʪʘ DW6 ʧʦʷʚʘʪʘ ʥʘ ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʩʲʚʧʘʜʘ ʩ 

ʥʘʯʘʣʦʪʦ ʥʘ ʪʝʞʢʘ ʜʝʧʨʝʩʠʷ ʥʘ 15 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ. ʇʲʨʚʦʥʘʯʘʣʥʦ ʧʨʠʩʪʲʧʠʪʝ ʩʘ 

ʙʠʣʠ ʩ ʯʝʩʪʦʪʘ 2-3 ʜʥʝʚʥʦ, ʢʘʪʦ ʧʦʩʪʝʧʝʥʥʦ ʩʝ ʨʘʟʨʝʜʠʣʠ ʠ ʩʧʨʝʣʠ ʩʧʦʥʪʘʥʥʦ ʥʘ 

30 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ. ʊʝ ʩʘ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʢʦʤʧʣʝʢʩʥʠ ʧʘʨʮʠʘʣʥʠ ʩ ʦʨʦ-

ʘʣʠʤʝʥʪʘʨʥʠ ʠ ʜʚʠʛʘʪʝʣʥʠ ʘʚʪʦʤʘʪʠʟʤʠ ʠ ʚʪʦʨʠʯʥʘ ʛʝʥʝʨʘʣʠʟʘʮʠʷ. ɸʫʨʘʪʘ ʩʝ 

ʦʧʠʩʚʘ ʢʘʪʦ ʥʝʧʨʠʷʪʥʦ ʯʫʚʩʪʚʦ ʚ ʝʧʠʛʘʩʪʨʠʫʤʘ, ʠʨʘʜʠʠʨʘʱʦ ʢʲʤ ʛʣʘʚʘʪʘ. 

ʀʥʪʝʨʠʢʪʘʣʥʠʪ̫ ɽɽɻ ʟʘʧʠʩ ʧʨʦʚʝʜʝʥ ʥʘ 59 ʛʦʜʠʥʠ ʝ ʚ ʥʦʨʤʘ.  

ʇʨʠ ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ 16 ʧʘʮʠʝʥʪʘ ʦʪ ʩʝʤʝʡʩʪʚʦʪʦ, ʨʘʥʥʦʪʦ ʥʝʨʚʥʦʧʩʠʭʠʯʥʦ 

ʨʘʟʚʠʪʠʝ ʠ ʥʝʚʨʦʣʦʛʠʯʥʠʷ ʩʪʘʪʫʩ ʩʘ ʚ ʥʦʨʤʘ. ʇʨʠ DW11 ʝ ʥʘʣʠʮʝ ʣʝʢʦ ʢʦʛʥʠʪʠʚʥʦ 

ʥʘʨʫʰʝʥʠʝ. ʌʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʩ ʥʘʯʘʣʦ ʤʝʞʜʫ 5 ʤʝʩʝʯʥʘ ʠ 3 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʠ 

ʢʨʘʡ ʜʦ 6 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʩʝ ʩʲʦʙʱʘʚʘʪ ʧʨʠ 4/16, ʘ ʧʨʠ 3/16 ʠʥʜʠʚʠʜʘ, ʪʝ ʤʦʛʘʪ 

ʜʘ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘʪ ʢʘʪʦ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ. ʇʨʠ ʧʦ-ʚʲʟʨʘʩʪʥʠʪʝ ʯʣʝʥʦʚʝ ʥʘ 

ʩʝʤʝʡʩʪʚʦʪʦ ʣʠʧʩʚʘ ʥʘʜʝʞʜʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʚ 

ʜʝʪʩʢʘ ʚʲʟʨʘʩʪ. ʇʨʠ ʪʝʟʠ ʧʘʮʠʝʥʪʠ ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʟʘʧʦʯʚʘʪ ʚ ʨʘʥʥʦʪʦ 

ʜʝʪʩʪʚʦ ʠ ʧʨʦʜʲʣʞʘʚʘʪ ʜʦ ʢʲʩʥʘ ʚʲʟʨʘʩʪ (ʊʘʙʣʠʮʘ 10). ʆʩʚʝʥ ɻʊʂʇ ʧʨʠ ʪʷʭ ʩʝ 

ʦʧʠʩʚʘʪ ʠ ʂʇʇ ʩ ʢʲʩʥʦ ʥʘʯʘʣʦ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʠ ʩʝ ʩ ʦʨʦ-ʘʣʠʤʝʥʪʘʨʥʠ ʠ 

ʜʚʠʛʘʪʝʣʥʠ ʘʚʪʦʤʘʪʠʟʤʠ ʠ ʯʝʩʪʘ ʚʪʦʨʠʯʥʘ ʛʝʥʝʨʘʣʠʟʘʮʠʷ. ʇʦ-ʪʝʞʢʠʷʪ ʬʝʥʦʪʠʧ 

ʧʨʠ ʪʘʟʠ ʛʨʫʧʘ ʤʦʞʝ ʯʘʩʪʠʯʥʦ ʜʘ ʙʲʜʝ ʦʙʷʩʥʝʥ ʩʲʩ ʩʲʧʲʪʩʪʚʘʱʠ ʟʘʙʦʣʷʚʘʥʠʷ 

(ʪʝʞʢʘ ʯʝʨʝʧʥʦ-ʤʦʟʲʯʥʘ ʪʨʘʚʤʘ ʧʨʠ ʧʘʮʠʝʥʪʠ DW3 ʠ DW7). 

ʀʥʪʝʨʠʢʪʘʣʥʠʪʝ ɽɽɻ ʟʘʧʠʩʠ ʩʘ ʘʙʥʦʨʤʥʠ ʧʦʯʪʠ ʚʲʚ ʚʩʠʯʢʠ ʩʣʫʯʘʠ 

(ʪʘʙʣʠʮʘ 10). ʇʨʠ 7 ʦʪ ʧʘʮʠʝʥʪʠʪʝ (7/16) ʩ ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ  ɽɽɻ ʟʘʧʠʩ ʟʘ ʧʝʨʠʦʜ ʦʪ 

10 ʛʦʜʠʥʠ, ʩʘ ʥʘʣʠʮʝ ʠ ʥʦʨʤʘʣʥʠ ʠ ʘʙʥʦʨʤʥʠ ʟʘʧʠʩʠ ï ʦʙʠʢʥʦʚʝʥʦ ʝʜʠʥʠʯʥʠ, 

ʢʨʘʪʢʠ (<1 ʩʝʢ.) ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʦʩʪʨʠʷ ʠʣʠ ʦʩʪʨʠ ʚʲʣʥʠ. ʇʨʠ 3/16, ɽɽɻ ʟʘʧʠʩʠʪʝ 

ʩʘ ʚʠʥʘʛʠ ʘʙʥʦʨʤʥʠ ʩ ʦʛʥʠʱʥʠ ʠ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʨʘʟʨʷʜʠ, ʥʘʡ-ʯʝʩʪʦ ʦʪ ʦʩʪʨʠ ʠ 

ʚʠʩʦʢʦ ʘʤʧʣʠʪʫʜʥʠ ʙʘʚʥʠ ʚʲʣʥʠ ʩ ʧʦ-ʛʦʣʷʤʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ (2-3 ʩʝʢ.) (ʬʠʛʫʨʘ 

17 ʠ 18). ʇʨʠ ʦʩʪʘʥʘʣʠʪʝ ʰʝʩʪ ʧʘʮʠʝʥʪʘ (6/16) ʝ ʦʩʲʱʝʩʪʚʝʥ ʩʘʤʦ ʝʜʠʥ ɽɽɻ ʟʘʧʠʩ, 

ʢʘʪʦ ʧʨʠ ʯʝʪʠʨʠʤʘ ʦʪ ʪʷʭ ʩʘ ʦʧʠʩʘʥʠ ʦʩʪʨʠʷ ʠ ʙʘʚʥʠ ʚʲʣʥʠ, ʘ ʧʨʠ ʜʨʫʛʠ ʜʚʘʤʘ 

ɽɽɻʠʟʩʣʝʜʚʘʥʝʪʦ ʝ ʚ ʥʦʨʤʘ.  
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ʊʘʙʣʠʮʘ 10. ʂʣʠʥʠʯʥʠ, ɽɽɻ ʠ ʄʈʊ ʜʘʥʥʠ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʟʘʩʝʛʥʘʪʠʪʝ ʯʣʝʥʦʚʝ ʥʘ ʬʘʤʠʣʠʷʪʘ ʦʪ ʩʝʣʦ ʉʣʲʥʯʝʚʦ. 

ˉ ʈʦʜʝʥ ʇʦʣ ʌɻ ʅʘʯʘʣʦ/

ʂʨʘʡ ʥʘ 

ʌɻ 

ɻʊʂʇ-

ʥʘʯʘʣʦ, 

ʯʝʩʪʦʪʘ 

ɸʫʨʘ ʂʇʇ-

ʥʘʯʘʣʦ, 

ʯʝʩʪʦʪʘ 

ʂʇʇ-

ʦʧʠʩʘʥʠʝ 

EEG ʄʈʊ  AEʄ ʌʝʥʦʪʠʧ 

DW14 1984 M ɼʘ 5ʤ./3ʛ.     2001 ʧʘʨʦʢʩʠʟʤʘʣʝʥ 

ʬʦʢʫʩ  ɼ ʌ-ʊ  

2008 ʜʚʫʩʪʨʘʥʥʠ ʌ-T 

ʦʩʪʨʠ ʚʲʣʥʠ 

  ʌɻ 

DW16 1990 M ɼʘ 1ʛ.6ʤ./5-

6ʛ. 

    2001  ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ 

ʙʘʚʥʠ ʚʲʣʥʠ 

2008 ʜʚʫʩʪʨʘʥʥʦ ʌ ʠ 

ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ (ʍɺ) 

ʦʩʪʨʠ ʠ ʙʘʚʥʠ ʚʲʣʥʠ 

  ʌɻ 

DW19 1995 ɾ Eʜʠʥ 3ʛ.     2001 ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ 

ʦʩʪʨʠʷ ʠ ʙʘʚʥʠ ʚʲʣʥʠ 

2008 ʥʦʨʤʘʣʥʦ 

  ʌɻ 

DW25 1981 ɾ ɼʘ 6ʤ. /12ʤ.     2007 ʥʦʨʤʘʣʥʦ   ʌɻ 

DW15 1987 ɾ ɽʜʠʥ 1ʛ. 2ʛ, ʝʜʠʥ 

ʝʜʠʥʩʪʚʝʥ 

   2007 ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ 

ʢʦʤʧʣʝʢʩʠ ʦʩʪʨʠʝ-

ʙʘʚʥʘ ʚʲʣʥʠ 

  ʌɻ+ 

DW29 1973 ɾ ɼʘ 1ʤ./7ʛ. 5ʛ,  

ʧʲʨʚʦʥʘʯʘʣʥʦ 

1/ʤ.; ʩʝʛʘ 1-

2/ʛ. 

   2001 ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ 

ʦʩʪʨʠ ʚʲʣʥʠ  

2007 ʥʦʨʤʘʣʥʦ 

2010 ʜʚʘ ʥʦʨʤʘʣʥʠ 

ʟʘʧʠʩʘ ʠ ʝʜʠʥ ʩ 

ʛʝʥʝʨʘʣʠʟʠʨʘʥʘ 

ʧʘʨʦʢʩʠʟʤʘʣʥʘ 

ʘʢʪʠʚʥʦʩʪ 

2001 ʠ 2010-

ʥʦʨʤʘʣʥʠ   

CBZ ʌɻ+ 

DW22 1986 ʄ ɼʘ 2.5ʛ./ ?? ʈʘʥʥʦ 

ʜʝʪʩʪʚʦ, 

ʧʲʨʚʦʥʘʯʘʣʥʦ 

2-3 ʛ./ʩʧʨʝʣʠ 

ʥʘ 17ʛ. 

ʚʲʟʨʘʩʪ 

ʅʝ  ʅʘʯʘʣʦ ʥʘ 3-

4ʛ.; ʏʝʩʪʦʪʘ 

3-4 ʜʥʝʚʥʦ. 

ʉʧʨʝʣʠ ʥʘ 10 

ʛ. ʚʲʟʨʘʩʪ 

ɺʥʝʟʘʧʥʦ ʩʝ 

ʚʪʨʝʥʯʚʘ, ʛʣʝʜʘ 

ʩʠ ʨʲʮʝʪʝ ʠ ʛʠ 

ʜʚʠʞʠ, 

ʠʟʛʣʝʞʜʘ 

ʦʙʲʨʢʘʥ, ʥʝ 

ʦʪʛʦʚʘʨʷ ʧʨʠ 

ʧʦʚʠʢʚʘʥʝ  

2008 ï ʦʛʥʠʱʥʠ ʦʩʪʨʠ 

ʠ ʙʘʚʥʠ ʚʲʣʥʠ ɼ-ʌ ʠ 

ʙʠʣʘʪʝʨʘʣʥʦ ʌ-ʊ ʧʨʠ 

ʍɺ 

 VPA, 

ʉʝʛʘ ʝ 

ʙʝʟ 

ʣʝʯʝʥʠ

ʝ 

ʌɻ+, ʂʇʇ 
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DW1 1936 ɾ ??  ʈʘʥʥʦ 

ʜʝʪʩʪʚʦ, 

ʧʲʨʚʦʥʘʯʘʣʥʦ

1/ʩʝʜʤ.-1/ʤ, 

ʩʝʛʘ- 4/ʛ. 

ʀʤʘ 

ʥʝʧʨʠʷʪʥʠ 

ʫʩʝʱʘʥʠʷ ʚ 

ʩʪʦʤʘʭʘ, 

ʠʟʜʠʛʘʱʠ ʩʝ 

ʢʲʤ 

ʛʲʨʣʦʪʦ, 

ʯʫʚʩʪʚʘ 

ʛʣʘʚʘʪʘ ʩʠ 

Ăʦʙʲʨʢʘʥʘò 

ʅʘʯʘʣʦ ~ ʥʘ 

66ʛ./ 

ʥʝʠʟʚʝʩʪʥʘ 

ʯʝʩʪʦʪʘ 

ɻʦʚʦʨʠ 

ʥʝʩʚʲʨʟʘʥʦ ʟʘ 

ʦʢʦʣʦ 1-2 ʤʠʥ, 

ʠʟʛʣʝʞʜʘ 

ʦʙʲʨʢʘʥʘ 

2001 ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ 

ʦʩʪʨʠʷ ʠ ʦʩʪʨʠ ʚʲʣʥʠ 

2008 ʦʛʥʠʱʥʠ ʙʘʚʥʠ 

ʚʲʣʥʠ ʚ ɼ ʌ (2Hz). 

 CBZ, 

ʉʝʛʘ ʝ 

ʙʝʟ 

ʣʝʯʝʥʠ

ʝ 

ɻʊʂʇ ʩ 

ʨʘʥʥʦ 

ʥʘʯʘʣʦ, 

ʂʇʇ 

DW7 1944 M ??  ʈʘʥʥʦ 

ʜʝʪʩʪʚʦ, 5-

6/ʤ., ʧʦʯʪʠ 

ʝʞʝʜʥʝʚʥʠ  

ʩʣʝʜ ʏʄʊ 

 ɿʘʧʦʯʚʘʪ ʩʣʝʜ 

ʏʄʊ, 2-3/ʤ. 

ʉʪʘʚʘ 

ʘʛʨʝʩʠʚʝʥ, 

ʦʙʨʲʱʘ ʩʠ 

ʦʯʠʪʝ ʥʘʛʦʨʝ, 

ʛʣʘʚʘʪʘ ʥʘʣʷʚʦ, 

ʧʨʠʤʣʷʩʢʚʘ, 

ʦʙʲʨʢʘʥ ʝ, 

ʛʦʚʦʨʠ 

ʥʝʩʚʲʨʟʘʥʦ, 

ʜʲʨʧʘ ʩʠ 

ʜʨʝʭʠʪʝ 

2001 ʬʦʢʘʣʥʠ ʠ 

ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʙʘʚʥʠ 

ʚʲʣʥʠ 

2007 ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ 

ʢʦʤʧʣʝʢʩʠ ʦʩʪʨʠʝ- 

ʙʘʚʥʘ ʚʲʣʥʘ 

2008  ʥʦʨʤʘʣʥʦ 

2001- ʜʘʥʥʠ 

ʟʘ ʇʊɽ ʣʷʚʦ, 

ʬʨʦʥʪʘʣʥʦ 

CBZ, 

VPA 

 

ɻʊʂʇ ʩ 

ʨʘʥʥʦ 

ʥʘʯʘʣʦ, 

ʂʇʇ ʩʣʝʜ 

ʏʄʊ 

DW3 1959 M ʅʝ  2ʛ., 

ʧʲʨʚʦʥʘʯʘʣʥʦ 

1-2/ʤ, ʩʝʛʘ 1-

2/ʛ. 

 ??; 1/ʤ. ɺʪʨʝʥʯʝʥ 

ʧʦʛʣʝʜ,  

ʦʙʣʠʟʚʘ ʩʠ 

ʫʩʪʘʪʘ, ʧʠʧʘ ʩʠ 

ʜʨʝʭʠʪʝ 

2001 ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ 

ʢʦʤʧʣʝʢʩʠ ʦʩʪʨʠʝ-

ʙʘʚʥʘ ʚʲʣʥʘ 

2007 ʬʦʢʫʩ ʚ ɼ-ʆ; 

2008 ʥʦʨʤʘ 

2009 ʥʦʨʤʘ 

2009 - ʇʊɽ ʚ 

ʧʝʨʠʬʝʨʠʷʪʘ 

ʥʘ ʣʷʚ  gyrus 

supramarginal 

ʠ superior 

temporal  

OXC,  

ʧʦʥʘʩʪ

ʦʷʱʝʤ 

ï ʙʝʟ 

ʣʝʯʝʥʠ

ʝ 

ɻʊʂʇ ʩ 

ʨʘʥʥʦ 

ʥʘʯʘʣʦ, 

ʂʇʇ ʚ 

ʢʲʩʥʘ 

ʚʲʟʨʘʩʪ 

DW34 1962 ɾ ʅʝ  ʈʘʥʥʦ 

ʜʝʪʩʪʚʦ, ʙʝʟ 

ʧʨʠʩʪʲʧʠ ʦʪ 

44 ʛ. ʚʲʟʨʘʩʪ; 

1/ʤ. 

 ~40ʛ., ʚʠʥʘʛʠ 

ʩ ʚʪʦʨʠʯʥʘ 

ʛʝʥʝʨʘʣʠʟʘʮʠ

ʷ, ʥʝʠʟʚʝʩʪʥʘ 

ʯʝʩʪʦʪʘ 

ʇʨʦʤʝʥʷ ʩʝ 

ʮʚʝʪʲʪ ʥʘ 

ʣʠʮʝʪʦ, 

ʠʟʛʣʝʞʜʘ 

ʫʧʣʘʰʝʥʘ, 

ʛʦʚʦʨʠ 

ʥʝʩʚʲʨʟʘʥʦ 

2001 ʥʦʨʤʘʣʥʦ 

2008 ʜʠʩʢʨʝʪʥʠ, 

ʦʛʥʠʱʥʠ ʪʝʪʘ ʠ ʦʩʪʨʠ 

ʚʲʣʥʠ ɼ-ʊ 

 CBZ,  

ʧʦʥʘʩʪ

ʦʷʱʝʤ 

ï ʙʝʟ 

ʣʝʯʝʥʠ

ʝ  

ɻʊʂʇ ʩ 

ʨʘʥʥʦ 

ʥʘʯʘʣʦ, 

ʂʇʇ ʚ 

ʢʲʩʥʘ 

ʚʲʟʨʘʩʪ  

DW11 1965 M ʅʝ  1ʛ., 

ʧʲʨʚʦʥʘʯʘʣʥʦ 

1/ ʛʦʜʠʰʥʦ, 

   2001 ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ 

ʦʩʪʨʠ ʠ ʙʘʚʥʠ ʚʲʣʥʠ 

2008 ʜʚʝ ʥʦʨʤʘʣʥʠ 

2002 ʠ 2008 ʚ 

ʥʦʨʤʘ 

VPA ɻʊʂʇ ʩ 

ʨʘʥʥʦ 

ʥʘʯʘʣʦ 



86 

 

ʩʣʝʜ ʪʦʚʘ 1/1-

2ʜʥʠ, ʩʝʛʘ 

1/ʤ. 

DW26 1946 M ??  ʈʘʥʥʦ 

ʜʝʪʩʪʚʦ, 1-

2/ʤ. 

   2001 ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ, 

ʧʘʨʦʢʩʠʟʤʘʣʥʠ  ʦʩʪʨʠ 

ʚʲʣʥʠ 

 CBZ ɻʊʂʇ ʩ 

ʨʘʥʥʦ 

ʥʘʯʘʣʦ 

DW9 1967 M ʅʝ  ɽʜʠʥ ʥʘ 26ʛ.    2001 ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ 

ʦʩʪʨʠ ʚʲʣʥʠ 

2008 ʥʦʨʤʘʣʥʦ 

 CBZ ʟʘ 

2 

ʩʝʜʤʠʮ

ʠ 

ɽʜʠʥ 

ɻʊʂʇ 

DW31 1962 ʄ ʅʝ  ʈʘʥʥʦ 

ʜʝʪʩʪʚʦ/ ʙʝʟ 

ʧʨʠʩʪʲʧʠ ʦʪ 

20ʛ. ʚʲʟʨʘʩʪ; 

ʧʲʨʚʦʥʘʯʘʣʥʦ 

1/ʤ; ʩʣʝʜ ʪʦʚʘ 

3-4/ʛ.  

   2010-ʥʦʨʤʘʣʥʦ 2010-ʥʦʨʤʘ CBZ,  

ʧʦʥʘʩʪ

ʦʷʱʝʤ 

ï ʙʝʟ 

ʣʝʯʝʥʠ

ʝ 

ɻʊʂʇ ʩ 

ʨʘʥʥʦ 

ʥʘʯʘʣʦ 

DW46 1977 ʄ ??  ɼʚʘ 

ʥʝʧʨʦʚʦʢʠʨʘʥ

ʠ  ʥʘ 4 ʠ 5ʛ. 

   2008 ï ʦʛʥʠʱʥʠ ʦʩʪʨʠ 

ʚʲʣʥʠ ɼ-ʊ ʩʣʝʜ ʍɺ 

 ʅʝ ɻʊʂʇ ʩ 

ʨʘʥʥʦ 

ʥʘʯʘʣʦ 

DW30 1971 M ʅʝ   ʋʩʝʱʘ, ʯʝ 

ʧʨʠʩʪʲʧʲʪ 

ʠʜʚʘ, ʚʩʝ 

ʝʜʥʦ, ʯʝ ʛʦ 

ʫʜʨʷ 

ʩʣʲʥʮʝʪʦ, 

ʠʤʘ ʙʦʣʢʘ ʚ 

ʩʪʦʤʘʭʘ, 

ʩʲʨʙʝʞ ʚ 

ʛʣʘʚʘʪʘ ʠ 

ʢʨʘʡʥʠʮʠʪʝ 

3ʛ./  ʂʇʇ 

ʚʠʥʘʛʠ ʩ 

ʚʪʦʨʠʯʥʘ 

ʛʝʥʝʨʘʣʠʟʘʮʠ

ʷ; 

ʧʲʨʚʦʥʘʯʘʣʥʦ 

3-4/ʤ., ʩʝʛʘ 8-

9ʤ. 

ɼʚʠʞʠ ʩʝ 

ʙʝʟʮʝʣʥʦ ʠʟ 

ʩʪʘʷʪʘ, 

ʧʨʝʤʝʩʪʚʘ 

ʧʨʝʜʤʝʪʠ, 

ʥʝʢʦʥʪʘʢʪʝʥ, 

ʧʨʠʤʣʷʩʢʚʘ 

2001 ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ 

ʢʦʤʧʣʝʢʩʠ ʦʩʪʨʠʝ- 

ʙʘʚʥʘ ʚʲʣʥʘ  

2010 ʦʛʥʠʱʥʠ ʦʩʪʨʠʷ 

ʠ ʙʘʚʥʠ ʚʲʣʥʠ ɼ ʊ, ʃ-

ʌ ʩ ʛʝʥʝʨʘʣʠʟʘʮʠʷ 

ʧʨʠ ʍɺ 

2010- 

ʤʝʟʠʘʣʥʘ 

ʪʝʤʧʦʨʘʣʥʘ 

ʩʢʣʝʨʦʟʘ ʚ 

ʜʷʩʥʦ 

CBZ, 

VPA, 

LTG 

ʂʇʇ ʩ 

ʚʪʦʨʠʯʥʘ 

ʛʝʥʝʨʘʣʠʟ

ʘʮʠʷ, 

ʬʝʥʦʢʦʧʠ

ʝ ? 

DW41 1964 ɾ ʅʝ   ʏʫʚʩʪʚʘ ʩʝ 

ʟʣʝ, ʥʝʨʚʥʘ, 

ʪʲʨʩʠ ʤʷʩʪʦ 

ʜʘ ʩʝʜʥʝ 

15ʛ.,  ʂʇʇ ʩ 

ʚʪʦʨʠʯʥʘ 

ʛʝʥʝʨʘʣʠʟʘʮʠ

ʷ; 1-2/ʤ., 

ʥʷʤʘ 

ʧʨʠʩʪʲʧʠ ʦʪ 

ʉʪʘʚʘ ʥʝʨʚʥʘ, 

ʘʛʨʝʩʠʚʥʘ, 

ʛʦʚʦʨʠ 

ʥʝʩʚʲʨʟʘʥʦ ʟʘ 

ʦʢʦʣʦ 30 ʤʠʥ., 

ʜʲʨʧʘ ʩʠ 

2009 ʥʦʨʤʘ 2009 - ʥʦʨʤʘ ?? ʂʇʇ ʠʣʠ 

ʧʩʝʚʜʦʝʧʠ

ʣʝʧʪʠʯʥʠ 

ʧʨʠʩʪʲʧʠ 
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45 ʛ. ʚʲʟʨʘʩʪ ʢʦʩʘʪʘ, ʭʚʲʨʣʷ 

ʧʨʝʜʤʝʪʠ, 

ʪʷʣʦʪʦ ʡ 

ʪʨʝʧʝʨʠ ʠʣʠ 

ʩʪʦʠ ʪʠʭʦ ʟʘ  5-

10 ʤʠʥ. 

DW6 1949 ɾ ʅʝ   ʅʝʧʨʠʷʪʥʦ 

ʯʫʚʩʪʚʦ ʚ 

ʩʪʦʤʘʭʘ, 

ʢʦʝʪʦ ʩʝ 

ʠʟʜʠʛʘ ʢʲʤ 

ʛʲʨʣʦʪʦ 

ʆʪ 15ʛ. ʜʦ 

30ʛ. ʚʲʟʨʘʩʪ 

ʂʇʇ, ʚʠʥʘʛʠ 

ʩ ʚʪʦʨʠʯʥʘ 

ʛʝʥʝʨʘʣʠʟʘʮʠ

ʷ; 2-3 ʜʥʝʚʥʦ 

ʜʦ 1-2/ʤ 

ɻʣʝʜʘ ʦʙʲʨʢʘʥʦ 

ʨʲʮʝʪʝ ʩʠ, 

ʜʲʨʧʘ ʩʠ 

ʢʦʩʘʪʘ, ʚʲʨʪʠ 

ʩʠ ʛʣʘʚʘʪʘ, 

ʠʟʧʲʚʘ ʩʠ 

ʢʨʘʢʘʪʘ 

2008-ʥʦʨʤʘ  ?? ʂʇʇ 

ʄ-ʤʲʞ; ɾ-ʞʝʥʘ; ʄ-ʤʝʩʝʮ; ɻ-ʛʦʜʠʥʘ; ʄʠʥ-ʤʠʥʫʪʠ;  ʏʄʊ ï ʯʝʨʝʧʥʦ-ʤʦʟʲʯʥʘ ʪʨʘʚʤʘ; ɼ ï ʜʷʩʥʦ; ʃ- ʣʷʚʦ; ʌ ï ʬʨʦʥʪʘʣʥʦ; T ï ʪʝʤʧʦʨʘʣʥʦ; O ï ʦʢʮʠʧʠʪʘʣʥʦ; CBZ ï ʢʘʨʙʘʤʘʟʝʧʠʥ;  VPA  - ʚʘʣʧʨʦʘʪ; 

LTG  - ʣʘʤʦʪʨʠʞʠʥ; ʍɺ ï ʭʠʧʝʨʚʝʥʪʠʣʘʮʠʷ; ʀʌʉ ï ʠʥʪʝʨʤʠʪʝʥʪʥʘ ʬʦʪʦʩʪʠʤʫʣʘʮʠʷ; ʍʮ ï ʭʝʨʮ; ʇʊɽ ï ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦ ʝʥʮʝʬʘʣʦʤʘʣʘʪʠʯʥʦ ʦʛʥʠʱʝ; ˉ -ʥʦʤʝʨ ʥʘ ʧʘʮʠʝʥʪʘ ʚ ʨʦʜʦʩʣʦʚʠʝʪʦ; ?? ï 

ʥʷʤʘ ʠʥʬʦʨʤʘʮʠʷ
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ʌʠʛʫʨʘ 17. ʀʥʪʝʨʠʢʪʘʣʝʥ ɽɽɻ ʟʘʧʠʩ ʥʘ ʧʘʮʠʝʥʪ DW 22, ʧʨʦʚʝʜʝʥ ʥʘ 22 ʛʦʜʠʰʥʘ 

ʚʲʟʨʘʩʪ ʩ ʜʘʥʥʠ ʟʘ ʦʩʪʨʠ ʠ ʙʘʚʥʠ ʚʲʣʥʠ ʜʚʫʩʪʨʘʥʥʦ ʬʨʦʥʪʦ-ʮʝʥʪʨʘʣʥʦ ʠ 

ʪʝʤʧʦʨʘʣʥʦ.  

 

 

ʌʠʛʫʨʘ 18. ʇʘʮʠʝʥʪ DW 16. ʀʥʪʝʨʠʢʪʘʣʝʥ ɽɽɻ ʟʘʧʠʩ ʥʘ 18 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ, ʩ 

ʜʘʥʥʠ ʟʘ ʙʠʬʨʦʥʪʘʣʥʠ ʦʩʪʨʠ ʠ ʙʘʚʥʠ ʚʲʣʥʠ. 
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ʉ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʧʘʮʠʝʥʪ DW30, ʨʘʟʛʣʝʜʘʥ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʠʟʣʦʞʝʥʠʝʪʦ, 

ʠʟʛʣʝʞʜʘ ʥʷʤʘ ʢʦʨʝʣʘʮʠʷ ʤʝʞʜʫ ɽɽɻ ʧʨʦʤʝʥʠʪʝ ʠ ʪʝʞʝʩʪʪʘ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ.  

ʄʈʊ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʛʣʘʚʝʥ ʤʦʟʲʢ ʙʝh ʝ ʧʨʦʚʝʜʝʥʦ ʧʨʠ 7/19 ʧʘʮʠʝʥʪʘ, ʢʘʪʦ 

ʧʨʠ ʜʚʘʤʘ ʦʪ ʪʷʭ ʪʝʟʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ ʜʚʝ (ʧʨʝʟ 2001 ʠ 2010ʛ.). ʄʈʊ ʝ ʚ ʥʦʨʤʘ ʧʨʠ 

ʯʝʪʠʨʠʤʘ ʧʘʮʠʝʥʪʠ(DW11, DW 29, DW31 ʠ DW 41), ʩ ʜʘʥʥʠ ʟʘ ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʠ 

ʝʥʮʝʬʘʣʦʤʘʣʘʪʠʯʥʠ ʦʛʥʠʱʘ ʧʨʠ ʜʚʘʤʘ (DW 3 ʠ DW7) ʠ ʩ ʜʘʥʥʠ ʟʘ ʤʝʟʠʘʣʥʘ 

ʪʝʤʧʦʨʘʣʥʘ ʩʢʣʝʨʦʟʘ ʧʨʠ ʝʜʠʥ (DW30) (ʌʠʛʫʨʘ 16).  

 

ʌʠʛʫʨʘ 16. ʄʈʊ ʥʘ ʛʣʘʚʝʥ ʤʦʟʲʢ ʥʘ ʧʘʮʠʝʥʪ DW30 ʥʘ ʢʦʨʦʥʘʨʥʠ T1 (ʘ) ʠ 

ʢʦʨʦʥʘʨʥʠ T2 FLAIR (ʙ) ʠʟʦʙʨʘʞʝʥʠʷ, ʜʝʤʦʥʩʪʨʠʨʘʱʠ ʤʝʟʠʘʣʥʘ ʪʝʤʧʦʨʘʣʥʘ 

ʩʢʣʝʨʦʟʘ ʚ ʜʷʩʥʦ.    

 

                                                   

 (ʘ)                                                                                                                                (ʙ) 

  ʊʝʨʘʧʠʷ ʩ ʘʥʪʠʝʧʠʣʝʧʪʠʯʥʠ ʤʝʜʠʢʘʤʝʥʪʠ ʩʘ ʧʨʦʚʝʞʜʘʣʠ 11/19 ʧʘʮʠʝʥʪʘ, ʘ 

ʜʚʘʤʘ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩʲʦʙʱʘʚʘʪ, ʯʝ ʩʘ ʧʨʠʝʤʘʣʠ ʣʝʢʘʨʩʪʚʘ ʟʘ ʧʨʠʧʘʜʲʮʠʪʝ, ʥʦ ʥʝ 

ʤʦʛʘʪ ʜʘ ʩʠ ʩʧʦʤʥʷʪ ʢʘʢʚʠ ʪʦʯʥʦ. ɸʥʪʠʝʧʠʣʝʧʪʠʯʥʘʪʘ ʪʝʨʘʧʠʷ (ʧʨʝʜʠʤʥʦ 

ʂʘʨʙʘʤʘʟʝʧʠʥ) ʝ ʧʨʠʝʤʘʥʘ ʟʘ ʢʨʘʪʢʠ ʧʝʨʠʦʜʠ ʦʪ ʚʨʝʤʝ ʠ  ʚ ʥʠʩʢʠ ʜʦʟʠ. 

 

3.3.3 ɻʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. 

ɺ ʧʲʨʚʠʷ ʝʪʘʧ ʥʘ ʛʝʥʝʪʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʙʷʭʘ ʚʢʣʶʯʝʥʠ ʠ ʪʨʠʪʝ ʢʣʦʥʘ ʥʘ 

ʩʝʤʝʡʩʪʚʦʪʦ, ʢʘʪʦ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʩ ʘʥʘʤʥʝʩʪʠʯʥʠ ʜʘʥʥʠ ʟʘ ʝʧʠʣʝʧʪʠʯʥʠ 

ʧʨʠʩʪʲʧʠ ʩʘ ʧʨʠʝʪʠ ʟʘ Ăʙʦʣʥʠò. ʇʨʦʚʝʜʝʥʠʷʪ ʘʥʘʣʠʟ ʟʘ ʩʢʘʯʝʥʦʩʪ ʧʨʠ ʘʚʪʦʟʦʤʥʦ-

ʜʦʤʠʥʘʥʪʝʥ ʤʦʜʝʣ ʥʘ ʫʥʘʩʣʝʜʷʚʘʥʝ ʠ 1% ʬʝʥʦʢʦʧʠʷ, ʠʜʝʥʪʠʬʠʮʠʨʘ ʝʜʠʥʠʯʝʥ ʧʠʢ 
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ʩ LOD score Ḑ1 ʥʘ ʭʨʦʤʦʟʦʤʘ 12p13.33 ʠ ʪʨʠ ʜʦʧʲʣʥʠʪʝʣʥʠ ʧʠʢʘ ʩ LOD score Ḑ0.5 

ʠʣʠ ʧʦ-ʥʠʩʲʢ. ʊʘʢʘ ʣʦʢʫʩʲʪ 12p13.33, ʦʩʪʘʥʘ ʝʜʠʥʩʪʚʝʥʠʷ ʚʲʟʤʦʞʝʥ ʨʝʛʠʦʥ ʟʘ ʧʦ-

ʥʘʪʘʪʲʰʥʦ ʠʟʩʣʝʜʚʘʥʝ. ʅʘ ʩʣʝʜʚʘʱ ʝʪʘʧ ʙʝh ʝ ʠʟʧʦʣʟʚʘʥ ʧʦ-ʚʠʩʦʢ ʧʨʦʮʝʥʪ ʥʘ 

ʬʝʥʦʢʦʧʠʷʪʘ  (5% ʠ 10%), ʢʦʝʪʦ ʧʦʚʠʰʠ LOD score ʩʲʦʪʚʝʪʥʦ ʜʦ 1.60 ʠ 1.96 ʠ 

ʫʩʠʣʠ ʭʝʪʝʨʦʛʝʥʥʦʩʪʪʘ. ʇʨʦʤʷʥʘʪʘ ʥʘ ʧʝʥʝʪʨʘʥʥʦʩʪʪʘ (0.7-0.9), ʜʦʚʝʜʝ ʜʦ 

ʥʝʟʥʘʯʠʪʝʣʥʠ ʬʣʫʢʪʫʘʮʠʠ ʚ LOD score ~0.04. ʇʠʢʲʪ ʥʘ ʭʨʦʤʦʟʦʤʘ 12p13.33 

ʦʙʭʚʘʱʘ 3.57cM (2.36Mb) ʛʝʥʦʤʥʘ ɼʅʂ ʠ LOD score ʩʝ ʧʦʟʠʪʠʚʠʨʘ ʚ ʨʘʡʦʥ 

ʦʙʭʚʘʱʘʱ ʥʘʜ 17 SNP ʤʘʨʢʝʨʘ (rs10774263ðrs2238070). 

ɸʥʘʣʠʟʲʪ ʟʘ ʩʢʘʯʝʥʦʩʪ ʧʨʠ ʘʚʪʦʟʦʤʥʦ-ʨʝʮʝʩʠʚʝʥ ʤʦʜʝʣ ʥʘ ʫʥʘʩʣʝʜʷʚʘʥʝ, 

ʠʜʝʥʪʠʬʠʮʠʨʘ ʣʦʢʫʩ ʥʘ ʭʨʦʤʦʟʦʤʘ 18 ʩ LOD score 2.09, ʢʦʝʪʦ ʩʝ ʦʢʘʟʘ ʟʥʘʯʠʪʝʣʥʦ 

ʧʦ-ʥʠʩʢʦ ʦʪ ʦʯʘʢʚʘʥʠʷ ʤʘʢʩʠʤʫʤ. ʍʦʤʦʟʠʛʦʪʥʦʩʪʪʘ, ʢʦʷʪʦ ʙʠ ʪʨʷʙʚʘʣʦ ʜʘ ʝ 

ʥʘʣʠʮʝ ʧʨʠ ʬʘʤʠʣʠʷ ʩ ʪʦʣʢʦʚʘ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʠ ʙʨʘʢʦʚʝ, ʥʝ ʙʝ ʥʘʙʶʜʘʚʘʥʘ ʚ ʪʦʟʠ 

ʨʝʛʠʦʥ. 

ʀʟʚʝʩʪʥʠʪʝ ʛʝʥʠ ʟʘ ɻɽʌɻ+ ʠ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʙʷʭʘ ʠʟʢʣʶʯʝʥʠ ʩ LOD  

score ʝ  Òī2.  

ʀʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʭʘʧʣʦʪʠʧʘ ʚ 12ʨ ʨʝʛʠʦʥʘ ʧʦʢʘʟʘ ʥʘʣʠʯʠʝ ʥʘ ʦʙʱ ʭʘʧʣʦʪʠʧ 

(ʦʙʭʚʘʱʘʱ SNP ʠ STRs ʤʘʨʢʝʨʠʪʝ), ʩʝʛʨʝʛʠʨʘʱ ʩ ʬʝʥʦʪʠʧʘ ʥʘ ʙʦʣʝʩʪʪʘ ʚ 

ʢʣʦʥʦʚʝʪʝ 1 ʠ 2, ʢʲʜʝʪʦ ʝ ʩʧʦʜʝʣʝʥ ʧʨʠ 14/16 ʦʪ ʟʘʩʝʛʥʘʪʠʪʝ ʯʣʝʥʦʚʝ. ʊʘʢʲʚ 

ʭʘʧʣʦʪʠʧ ʥʝ ʙʝʰʝ ʦʪʢʨʠʪ ʧʨʠ DW41, ʧʨʠ ʢʦʷʪʦ ʠʤʘ ʜʦʩʪʘ ʧʨʦʪʠʚʦʨʝʯʠʚʠ 

ʦʧʠʩʘʥʠʷ ʥʘ ʧʨʠʩʪʲʧʠʪʝ ʠ ʧʨʠ DW30, ʢʦʡʪʦ ʝ ʩ ʨʘʟʣʠʯʝʥ ʬʝʥʦʪʠʧ. ɿʜʨʘʚʠʪʝ 

ʯʣʝʥʦʚʝ DW4, DW12, DW35 ʠ DW43 ʩʲʱʦ ʩʘ ʥʦʩʠʪʝʣʠ ʥʘ ʭʘʧʣʦʪʠʧʘ, ʢʦʝʪʦ ʝ ʚ 

ʩʲʛʣʘʩʠʝ ʩ ʥʝʧʲʣʥʘʪʘ ʧʝʥʝʪʨʘʥʥʦʩʪ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ. ʍʘʧʣʦʪʠʧʲʪ ʥʝ ʙʝʰʝ ʦʪʢʨʠʪ 

ʧʨʠ ʥʠʪʦ ʝʜʠʥ ʦʪ ʯʣʝʥʦʚʝʪʝ ʥʘ 3 ʢʣʦʥ ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ. 

 ɺ ʧʦʩʣʝʜʩʪʚʠʝ ʙʝh ʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʟʘ ʩʢʘʯʝʥʦʩʪ, ʢʘʪʦ ʙʷʭʘ ʩʚʲʨʟʘʥʠ 

ʢʣʦʥʦʚʝʪʝ 1 ʠ 2 ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʩʢʦʨʦ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠʷ ʛʝʥʝʘʣʦʛʠʯʝʥ ʣʠʥʢ  

SimWalk2 v2.91. ʂʦʛʘʪʦ ʚʩʠʯʢʠ ʠʥʜʠʚʠʜʠ ʩ ʝʧʠʣʝʧʩʠʷ ʙʷʭʘ ʩʯʝʪʝʥʠ ʟʘ ʙʦʣʥʠ ʩʝ 

ʧʦʣʫʯʠ  LOD  score  2.22, ʘ ʢʦʛʘʪʦ DW41 ʠ  DW30 ʙʷʭʘ ʧʨʠʝʪʠ ʟʘ Ăʥʝʠʟʚʝʩʪʥʠò, 

LOD score ʩʝ ʧʦʚʠʰʠ ʜʦ 3.84 (ʌʠʛʫʨʘ 19). 

ʈʝʛʠʦʥʲʪ 12p13.33 ʥʝ ʩʲʜʲʨʞʘ ʛʝʥʠ ʢʦʜʠʨʘʱʠ ʡʦʥʥʠʪʝ ʢʘʥʘʣʠ, ʥʦ ʦʙʭʚʘʱʘ 

ʛʝʥʠ ʩʚʲʨʟʘʥʠ ʩ ʨʝʮʝʧʪʦʨʘ ʟʘ ʛʘʤʘ-ʘʤʠʥʦʤʘʩʣʝʥʘ ʢʠʩʝʣʠʥʘ. SLC6A12 (BGT-1) ʠ 

SLC6A13 (GAT2) ʢʦʜʠʨʘʪ ʪʨʘʥʩʧʦʨʪʥʠ ʤʦʣʝʢʫʣʠ, ʫʯʘʩʪʚʘʱʠ ʚ ʦʙʨʘʪʥʦʪʦ 

ʟʘʭʚʘʱʘʥʝ ʥʘ ʛʘʤʘ-ʘʤʠʥʦʤʘʩʣʝʥʘʪʘ ʢʠʩʝʣʠʥʘ. ERC1 (RAB6-interacting protein 2 

isoform beta) ʢʦʜʠʨʘ ʯʣʝʥ ʥʘ Rab3-interacting molecule (RIM)-ʩʚʲʨʟʚʘʱʠʪʝ 
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ʧʨʦʪʝʠʥʠ. ʉʝʢʚʝʥʠʨʘʥʝʪʦ ʥʘ ʪʝʟʠ ʪʨʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʢʘʥʜʠʜʘʪʠ ʠʜʝʥʪʠʬʠʮʠʨʘ 57 

ʧʦʣʠʤʦʨʬʠʟʤʘ, ʦʪ ʢʦʠʪʦ 15 ʩʘ ʥʦʚʠ. ʅʠʢʦʡ ʦʪ ʪʝʟʠ ʚʘʨʠʘʥʪʠ ʥʝ ʩʝʛʨʝʛʠʨʘ ʩ 

ʬʝʥʦʪʠʧʘ ʧʨʠ ʪʦʚʘ ʩʝʤʝʡʩʪʚʦ.  

 

ʌʠʛʫʨʘ 19. ʇʘʨʘʤʝʪʨʠʯʝʥ ʘʥʘʣʠʟ ʟʘ ʩʢʘʯʝʥʦʩʪ ʥʘ ʭʨʦʤʦʟʦʤʘ 12p13.33, ʚʢʣʶʯʚʘʱ 

1 ʠ 2 ʢʣʦʥ ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ ʦʪ ʩʝʣʦ ʉʣʲʥʯʝʚʦ. ʈʝʟʫʣʪʘʪʲʪ ʝ ʧʦʣʫʯʝʥ, ʢʘʪʦ ʝ ʧʨʠʝʪ 

ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʝʥ ʤʦʜʝʣ ʥʘ ʫʥʘʩʣʝʜʷʚʘʥʝ ʩ ʥʘʤʘʣʝʥʘ ʧʝʥʝʪʨʘʥʥʦʩʪ (0.7) ʠ 1% 

ʥʘ ʬʝʥʦʢʦʧʠʷʪʘ. 

 

 

3.3.4 ʆʙʩʲʞʜʘʥʝ:  

ʇʨʝʜʩʪʘʚʝʥʘ ʝ ʛʦʣʷʤʘ ʨʦʤʩʢʘ ʬʘʤʠʣʠʷ ʩʲʩ ʩʣʦʞʥʘ ʩʪʨʫʢʪʫʨʘ ʠ ʤʥʦʞʝʩʪʚʦ 

ʯʣʝʥʦʚʝ ʠ ʝʧʠʣʝʧʪʠʯʝʥ ʩʠʥʜʨʦʤ, ʢʦʡʪʦ ʩʝ ʫʥʘʩʣʝʜʷʚʘ ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʦ ʩ 

ʥʝʧʲʣʥʘ ʧʝʥʝʪʨʘʥʥʦʩʪ. ʏʘʩʪ ʦʪ ʪʦʚʘ ʩʝʤʝʡʩʪʚʦ ʙʝ ʜʦʢʣʘʜʚʘʥʦ ʦʪ Tournev ʠ ʩʲʘʚʪ. 

(2007), ʢʘʪʦ ʩ ʧʦʤʦʱʪʘ ʥʘ ʤʥʦʛʦʙʨʦʡʥʠ ʧʦʚʪʦʨʥʠ ʠʥʪʝʨʚʶʪʘ ʠ ʥʦʚʠ ʢʣʠʥʠʯʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ, ʛʝʥʝʘʣʦʛʠʯʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʙʝh ʝ ʨʘʟʰʠʨʝʥʘ, ʦʪʢʨʠʭʘ ʩʘ ʥʦʚʠ 

ʯʣʝʥʦʚʝ ʦʪ ʠʟʚʝʩʪʝʥ ʢʣʦʥ ʥʘ ʬʘʤʠʣʠʷʪʘ ʠ ʩʝ ʚʢʣʶʯʠʭʘ ʪʘʢʠʚʘ ʦʪ ʥʦʚ ʢʣʦʥ ʥʘ 

ʬʘʤʠʣʠʷʪʘ.  

ʉʲʱʦ ʪʘʢʘ ʙʷʭʘ ʥʘʧʨʘʚʝʥʠ ʥʷʢʦʠ ʧʨʦʤʝʥʠ ʚʲʚ ʬʝʥʦʪʠʧʘ ʥʘ ʯʘʩʪ ʦʪ 

ʠʟʩʣʝʜʚʘʥʠʪʝ ʧʨʝʜʠ ʪʦʚʘ ʧʘʮʠʝʥʪʠ, ʢʦʝʪʦ ʦʪʥʦʚʦ ʧʦʢʘʟʚʘ ʢʦʣʢʦ ʪʨʫʜʥʦ ʝ 

ʩʲʙʠʨʘʥʝʪʦ ʥʘ ʢʣʠʥʠʯʥʠ ʜʘʥʥʠ ʚ ʨʦʤʩʢʘʪʘ ʧʦʧʫʣʘʮʠʷ, ʦʩʦʙʝʥʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʥʘʯʘʣʦʪʦ ʥʘ ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ, ʩʝʤʠʦʣʦʛʠʷʪʘ ʠ ʝʚʦʣʶʮʠʷʪʘ ʠʤ, ʚ ʫʩʣʦʚʠʷʪʘ 

ʥʘ  ʧʨʦʪʠʚʦʨʝʯʠʚʠ ʜʘʥʥʠ ʦʪ ʩʚʠʜʝʪʝʣʠ ʠ ʯʝʩʪʦ ʣʠʧʩʘʪʘ ʥʘ ʤʝʜʠʮʠʥʩʢʘ 

ʜʦʢʫʤʝʥʪʘʮʠʷ. ʅʘʡ-ʚʘʞʥʘʪʘ ʧʨʦʤʷʥʘ ʙʝʰʝ ʥʘʧʨʘʚʝʥʘ ʧʨʠ DW30, ʧʨʠ ʢʦʡʪʦ 
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ʧʦʜʨʦʙʥʘʪʘ ʘʥʘʤʥʝʟʘ, ɽɽɻ ʠ ʄʈʊ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʩʧʦʤʦʛʥʘʭʘ ʟʘ ʬʝʥʦʪʠʧʥʦʪʦ ʤʫ 

ʦʪʜʠʬʝʨʝʥʮʠʨʘʥʝ ʦʪ ʥʝʛʦʚʠʪʝ ʨʦʜʥʠʥʠ ʦʪ ʧʲʨʚʘ ʩʪʝʧʝʥ ʠ ʦʩʪʘʥʘʣʘʪʘ ʬʘʤʠʣʠʷ.  

ɽʧʠʣʝʧʪʠʯʥʠʷʪ ʩʠʥʜʨʦʤ ʧʨʠ ʪʦʚʘ ʩʝʤʝʡʩʪʚʦ ʦʪʛʦʚʘʨʷ ʚ ʥʘʡ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ 

ʥʘ ʩʠʥʜʨʦʤʘ ʥʘ ʛʝʥʝʪʠʯʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ, ʪʲʡ ʢʘʪʦ ʝ ʥʘʣʠʮʝ 

ʩʲʯʝʪʘʥʠʝ ʥʘ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ, ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ, ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʠ 

ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ. ʍʘʨʘʢʪʝʨʥʘ ʢʣʠʥʠʯʥʘ ʧʨʦʷʚʘ ʧʨʠ ʥʘʰʘʪʘ ʬʘʤʠʣʠʷ ʝ 

ʚʠʩʦʢʘʪʘ ʯʝʩʪʦʪʘ ʥʘ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʯʝʩʪʦʪʘʪʘ ʥʘ ʬʝʙʨʠʣʥʠ 

ʛʲʨʯʦʚʝ/ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ. ʊʘʢʠʚʘ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ, ʙʝʟ ʧʨʝʜʰʝʩʪʚʘʱʠ 

ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʩʘ ʜʦʙʨʝ ʦʧʠʩʘʥʠ ʠ ʧʨʠ ʜʨʫʛʠ ɻɽʌɻ+ ʬʘʤʠʣʠʠ ʩ ʤʫʪʘʮʠʠ ʚ 

ʛʝʥʠ ʢʦʜʠʨʘʱʠ ʩʫʙʝʜʠʥʠʮʠ ʥʘ ʥʘʪʨʠʝʚʠʷ ʢʘʥʘʣ [Scheffer ʠ ʩʲʘʚʪ. 2007], ʥʦ 

ʪʦʣʢʦʚʘ ʚʠʩʦʢʘ ʯʝʩʪʦʪʘ ʝ ʤʘʣʢʦ ʥʝʦʙʠʯʘʡʥʘ (ʧʝʪ ʧʘʮʠʝʥʪʘ ʩ ʂʇʇ, ʩʧʨʷʤʦ ʰʝʩʪ 

ʧʘʮʠʝʥʪʘ ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ/ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ). ʊʨʷʙʚʘ ʜʘ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ 

ʠ ʬʘʢʪʘ, ʯʝ ʧʨʠ ʧʦ-ʚʲʟʨʘʩʪʥʠʪʝ ʯʣʝʥʦʚʝ ʦʪ ʩʝʤʝʡʩʪʚʦʪʦ ʣʠʧʩʚʘ ʥʘʜʝʞʜʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ/ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ ʚ ʜʝʪʩʢʘ ʚʲʟʨʘʩʪ, ʪʘʢʘ, 

ʯʝ ʪʦʚʘ ʩʨʘʚʥʝʥʠʝ ʤʦʞʝ ʜʘ ʥʝ ʝ ʩʲʚʩʝʤ ʪʦʯʥʦ. ʇʨʠ ʥʷʢʦʠ ʦʪ ʧʘʮʠʝʥʪʠʪʝ, 

ʧʨʝʞʠʚʷʥʘ ʪʝʞʢʘ ʯʝʨʝʧʥʦ-ʤʦʟʲʯʥʘ ʪʨʘʚʤʘ ʥʘʡ-ʚʝʨʦ̫ ʪʥʦ ʦʙʫʩʣʘʚʷ ʧʦʷʚʘʪʘ ʥʘ 

ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ, ʥʘ ʬʦʥʘ ʥʘ ʥʘʩʣʝʜʩʪʚʝʥ ʛʝʥʝʪʠʯʝʥ ʝʧʠʣʝʧʪʠʯʝʥ ʩʠʥʜʨʦʤ ʩ 

ʭʘʨʘʢʪʝʨʥʠ ɽɽɻ ʧʨʦʤʝʥʠ ʦʪ ʛʝʥʝʨʘʣʠʟʠʨʘʥʘ ʘʢʪʠʚʥʦʩʪ ʦʪ ʢʦʤʧʣʝʢʩʠ ʦʩʪʨʠʝ-ʙʘʚʥʘ 

ʚʲʣʥʘ.  

ʀʥʪʝʨʝʩʥʦ ʥʘʙʣʶʜʝʥʠʝ ʧʨʠ ʪʦʚʘ ʩʝʤʝʡʩʪʚʦ ʝ ʠ ʪʝʥʜʝʥʮʠʷʪʘ, ʬʝʥʦʪʠʧʲʪ ʜʘ 

ʙʲʜʝ ʧʦ-ʪʝʞʲʢ ʧʨʠ ʧʦ-ʚʲʟʨʘʩʪʥʠʪʝ ʠʥʜʠʚʠʜʠ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʧʦ-ʤʣʘʜʠʪʝ 

ʧʦʢʦʣʝʥʠʷ, ʥʦ ʥʘʡ-ʚʝʨʦʷʪʥʦ ʢʦ-ʤʦʨʙʠʜʥʦʩʪʪʘ ʠʛʨʘʝ ʨʦʣʷ ʠ ʟʘ ʪʦʚʘ. ʂʘʪʦ ʮʷʣʦ 

ʝʧʠʣʝʧʩʠʷʪʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʝʨʠʦʟʝʥ ʤʝʜʠʮʠʥʩʢʠ ʧʨʦʙʣʝʤ ʟʘ ʯʣʝʥʦʚʝʪʝ ʥʘ 

ʬʘʤʠʣʠʷʪʘ ʠ ʟʘ ʪʦʚʘ ʧʦ-ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʪʷʭ ʥʝ ʩʘ ʧʨʠʝʤʘʣʠ ʨʝʜʦʚʥʦ 

ʘʥʪʠʝʧʠʣʝʧʪʠʯʥʠ ʤʝʜʠʢʘʤʝʥʪʠ. 

 ɺ ʜʠʬʝʨʝʥʮʠʘʣʥʦïʜʠʘʛʥʦʩʪʠʯʝʥ ʧʣʘʥ ʙʝh ʝ ʦʙʩʲʞʜʘʥʘ ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʜʘ 

ʩʝ ʢʘʩʘʝ ʟʘ ʤʦʥʦʛʝʥʝʥ ʬʦʢʘʣʝʥ ʝʧʠʣʝʧʪʠʯʝʥ ʩʠʥʜʨʦʤ. ʇʨʠ ʪʘʟʠ ʬʘʤʠʣʠʷ ʦʙʘʯʝ, 

ʩʝʤʠʦʣʦʛʠʷʪʘ ʥʘ ʧʨʠʩʪʲʧʠʪʝ ʠ ɽɽɻ ʧʨʦʤʝʥʠʪʝ ʥʝ ʧʦʜʢʨʝʧʷʪ ʜʠʘʛʥʦʟʘʪʘ ʬʘʤʠʣʥʘ 

ʬʦʢʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʨʘʟʣʠʯʥʠ ʦʛʥʠʱʘ ʠʣʠ ʧʘʨʮʠʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʧʝʨʠʮʝʥʪʨʘʣʥʠ 

ʦʩʪʨʠʷ [Scheffer ʠ ʩʲʘʚʪ. 1998; Xiong ʠ ʩʲʘʚʪ. 1999; Kinton ʠ ʩʲʘʚʪ. 2002]. ʅʠʪʦ 

ʝʜʠʥ ʦʪ ʪʝʟʠ ʩʠʥʜʨʦʤʠ ʥʝ ʩʝ ʘʩʦʮʠʠʨʘ ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʠʣʠ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ 

ʧʣʶʩ. 
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ʇʨʠ ʬʘʤʠʣʠʷʪʘ ʙʝʰʝ ʧʨʦʚʝʜʝʥ ʥʦʚ ʛʝʥʦʤʝʥ ʩʢʘʥ ʩ ʚʠʩʦʢʘ ʛʲʩʪʦʪʘ ʥʘ SNP 

ʤʘʨʢʝʨʠʪʝ ʠ ʧʦʚʪʦʨʝʥ ʘʥʘʣʠʟ ʟʘ ʩʢʘʯʝʥʦʩʪ, ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʥʦʚʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ 

ʨʦʜʦʩʣʦʚʠʝʪʦ. ʇʨʠ ʧʲʨʚʦʥʘʯʘʣʥʠʪʝ ʠʟʯʠʩʣʝʥʠʷ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʩ ʘʥʘʤʥʝʟʘ ʟʘ 

ʝʧʠʣʝʧʩʠʷ ʙʷʭʘ ʧʨʠʝʪʠ ʟʘ Ăʙʦʣʥʠò, ʢʘʪʦ ʙʝʰʝ ʠʟʧʦʣʟʚʘʥ ʨʘʟʣʠʯʝʥ ʧʨʦʮʝʥʪ 

ʬʝʥʦʢʦʧʠʷ, ʧʦʟʚʦʣʷʚʘʱʠ ʦʪʯʠʪʘʥʝ ʥʘ ʭʝʪʝʨʦʛʝʥʥʦʩʪʪʘ. ʊʘʢʘ ʙʝʰʝ ʠʜʝʥʪʠʬʠʮʠʨʘʥ 

ʥʘʡ-ʧʦʜʭʦʜʷʱʠʪ̫ ʢʘʥʜʠʜʘʪ ʣʦʢʫʩ ʚ ʪʦʚʘ ʩʝʤʝʡʩʪʚʦ, ʢʘʨʪʠʨʘʥ ʚʲʨʭʫ ʢʲʩʦʪʦ ʨʘʤʦ 

ʥʘ ʭʨʦʤʦʟʦʤʘ 12 (12p13.33). ʇʲʨʚʦʥʘʯʘʣʥʠʷʪ LOD score ʩʝ ʧʦʚʠʰʠ ʥʘ 3.84, ʢʦʛʘʪʦ 

ʙʝ ʠʟʢʣʶʯʝʥ 3 ʢʣʦʥ ʦʪ ʬʘʤʠʣʠʷʪʘ, ʢʲʜʝʪʦ ʠʟʛʣʝʞʜʘ, ʯʝ ʙʠʣʠʥʝʘʣʥʦʩʪʪʘ ʝ ʜʦʚʝʣʘ 

ʜʦ ʚʢʣʶʯʚʘʥʝ ʥʘ ʜʨʫʛ ʛʝʥ ʟʘ ʙʦʣʝʩʪʪʘ. ʈʝʟʫʣʪʘʪʲʪ ʝ ʧʦʢʘʟʘʪʝʣʝʥ ʟʘ ʛʝʥʝʪʠʯʥʘ 

ʭʝʪʝʨʦʛʝʥʥʦʩʪ, ʚʲʧʨʝʢʠ ʠʥʙʨʝʜʥʠʷ ʠ ʝʥʜʦʛʘʤʝʥ ʭʘʨʘʢʪʝʨ ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ ʠ 

ʧʦʧʫʣʘʮʠʷʪʘ ʦʪ ʢʦʷʪʦ ʪʦ ʧʨʦʠʟʣʠʟʘ. ʊʝʟʠ ʜʘʥʥʠ ʩʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʜʦʢʘʟʘʪʝʣʩʪʚʦ  ʟʘ  

ʣʠʧʩʘʪʘ  ʥʘ  ʝʬʝʢʪ  ʥʘ  ʨʦʜʦʥʘʯʘʣʥʠʢʘ  ʠ  ʟʥʘʯʠʪʝʣʥʘʪʘ  ʛʝʥʝʪʠʯʥʘ  ʭʝʪʝʨʦʛʝʥʥʦʩʪ  

ʧʨʠ ʝʧʠʣʝʧʩʠʷʪʘ ʚ ʨʦʤʩʢʘʪʘ ʧʦʧʫʣʘʮʠʷ. 
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3.4. ʂʣʠʥʠʯʥʦ ʠ ʛʝʥʝʪʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ ʬʘʤʠʣʠʷ ʦʪ ʩʝʣʦ ʈʘʟʛʨʘʜ.  

3.4.1 ʈʦʜʦʩʣʦʚʠʝ 

ʉʝʤʝʡʩʪʚʦʪʦ ʧʨʠʥʘʜʣʝʞʠ ʢʲʤ ʩʫʙʛʨʫʧʘʪʘ ʥʘ ʙʲʣʛʘʨʩʢʠʪʝ ʨʦʤʠ ʭʨʠʩʪʠʷʥʠ 

(ʜʘʩʠʢʘʥʝ ʨʦʤʘ) ʠ ʩʝ ʩʲʩʪʦʠ ʦʪ ʜʚʘ ʢʣʦʥʘ, ʢʘʪʦ ʝʜʠʥʠʷ ʢʣʦʥ ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ ʞʠʚʝʝ 

ʚ ʩʝʣʦ ʈʘʟʛʨʘʜ, ʦʙʣʘʩʪ ʄʦʥʪʘʥʘ, ʘ ʜʨʫʛʠʷ ʚ ʉʦʬʠʡʩʢʘ ʦʙʣʘʩʪ. ʀʜʝʥʪʠʬʠʮʠʨʘʥʠ ʩʘ 

6 ʙʦʣʥʠ (2 ʞʝʥʠ ʠ 4 ʤʲʞʝ) ʩ ʝʧʠʣʝʧʩʠʷ ʚ ʜʚʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʧʦʢʦʣʝʥʠʷ (ʌʠʛʫʨʘ 

20). ɺ ʪʦʚʘ ʩʝʤʝʡʩʪʚʦ ʥʷʤʘ ʜʘʥʥʠ ʟʘ ʢʨʲʚʥʦʨʦʜʩʪʚʝʥʠ ʙʨʘʢʦʚʝ. ʇʨʠ ʜʚʘʤʘ ʦʪ ʥʘʡ-

ʚʲʟʨʘʩʪʥʠʪʝ ʯʣʝʥʦʚʝ ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ ʩʲʱʦ ʠʤʘ ʘʥʘʤʥʝʩʪʠʯʥʠ ʜʘʥʥʠ ʟʘ ʝʧʠʣʝʧʩʠʷ, 

ʥʦ ʪʝ ʩʘ ʧʦʯʠʥʘʣʠ ʧʨʝʜʠ ʜʘ ʟʘʧʦʯʥʝ ʠʟʩʣʝʜʚʘʥʝʪʦ ʠ ʣʠʧʩʚʘ ʤʝʜʠʮʠʥʩʢʘ 

ʜʦʢʫʤʝʥʪʘʮʠʷ ʟʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʠʤ, ʟʘ ʪʦʚʘ ʪʝ ʥʝ ʩʘ ʚʢʣʶʯʝʥʠ ʚ ʥʘʩʪʦʷʱʦʪʦ 

ʠʟʣʦʞʝʥʠʝ. 

 

ʌʠʛʫʨʘ 20. ʈʦʜʦʩʣʦʚʠʝ ʥʘ ʬʘʤʠʣʠʷ ʦʪ ʩʝʣʦ ʈʘʟʛʨʘʜ. ʇʘʮʠʝʥʪʠʪʝ ʩ ʝʧʠʣʝʧʩʠʷ ʩʘ 

ʦʟʥʘʯʝʥʠ ʩ ʯʝʨʥʠ ʩʠʤʚʦʣʠ. 

 

3.4.2 ʆʧʠʩʘʥʠʝ ʥʘ ʬʝʥʦʪʠʧʘ 

ʂʣʠʥʠʯʥʠʪʝ ʜʘʥʥʠ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʰʝʩʪʠʤʘʪʘ ʟʘʩʝʛʥʘʪʠ ʠʥʜʠʚʠʜʠ ʩʘ 

ʦʙʦʙʱʝʥʠ ʚ ʪʘʙʣʠʮʘ 11. ɹʨʝʤʝʥʥʦʩʪʪʘ, ʨʘʞʜʘʥʝʪʦ, ʧʦʩʪʥʘʪʘʣʥʠʷʪ ʧʝʨʠʦʜ ʠ 

ʨʘʥʥʦʪʦ ʥʝʨʚʥʦʧʩʠʭʠʯʥʦ ʨʘʟʚʠʪʠʝ ʩʘ ʙʠʣʠ ʥʦʨʤʘʣʥʠ ʧʨʠ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ. 

ʅʝʚʨʦʣʦʛʠʯʥʠʷʪ ʧʨʝʛʣʝʜ ʩʲʱʦ ʥʝ ʧʦʢʘʟʚʘ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʥʦʨʤʘʪʘ.  

ɺʲʟʨʘʩʪʪʘ ʥʘ ʥʘʯʘʣʦ ʥʘ ʝʧʠʣʝʧʪʠʯʥʠʷ ʩʠʥʜʨʦʤ ʚ ʪʦʚʘ ʩʝʤʝʡʩʪʚʦ ʚʘʨʠʨʘ ʦʪ 

2-3 ʜʦ 7-8 ʛʦʜʠʥʠ (ʢʘʪʦ ʧʨʠ ʧʦ-ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʥʘʯʘʣʦʪʦ ʝ ʦʢʦʣʦ 2-3 

ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ).  ɸʥʘʤʥʝʟʘ ʟʘ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʝ ʥʘʣʠʮʝ ʧʨʠ ʜʚʘʤʘ ʙʦʣʥʠ (R1 

3-1 ʠ  R1 3-2). ʆʩʥʦʚʥʠʪʝ ʚʠʜʦʚʝ ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ ʩʘ ʧʨʦʩʪʠ ʧʘʨʮʠʘʣʥʠ ʠ 
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ʚʪʦʨʠʯʥʦ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ. ʆʪ ʰʝʩʪ ʟʘʩʝʛʥʘʪʠ ʠʥʜʠʚʠʜʠ, ʯʝʪʠʨʠʤʘ (R1 2-1, R1 3-1, 

R1 3-2 ʠ R1 3-3) ʩʘ ʩ ʧʨʦʩʪʠ ʧʘʨʮʠʘʣʥʠ  ʧʨʠʩʪʲʧʠ, ʝʜʠʥ ʝ ʩ ʢʦʤʧʣʝʢʩʥʠ ʧʘʨʮʠʘʣʥʠ 

ʧʨʠʩʪʲʧʠ (R1 2-3). ʇʨʠ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʩʘ ʦʧʠʩʘʥʠ ʠ ʚʪʦʨʠʯʥʦ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ 

ʪʦʥʠʯʥʦ- ʢʣʦʥʠʯʥʠ ʧʨʠʩʪʲʧʠ, ʢʘʪʦ ʧʨʠ ʝʜʠʥ ʦʪ ʪʷʭ (R1 3-5) ʪʝ ʩʘ ʝʜʠʥʩʪʚʝʥʘʪʘ 

ʝʧʠʣʝʧʪʠʯʥʘ ʧʨʦʷʚʘ. ʇʘʨʮʠʘʣʥʠʪʝ ʧʨʠʩʪʲʧʠ (ʧʨʦʩʪʠ ʠ/ʠʣʠ ʢʦʤʧʣʝʢʩʥʠ, ʢʘʢʪʦ ʠ 

ʘʫʨʘʪʘ ʧʨʠ ʚʪʦʨʠʯʥʦ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠʪʝ) ʩʝ ʧʨʦʷʚʷʚʘʪ ʩ ʝʣʝʤʝʥʪʘʨʥʠ ʩʣʫʭʦʚʠ 

ʭʘʣʶʮʠʥʘʮʠʠ - ʙʫʯʝʥʝ ʠ ʟʘʛʣʲʭʚʘʥʝ ʥʘ ʫʰʠʪʝ (ʧʨʠ 5/6 ʦʪ ʧʘʮʠʝʥʪʠʪʝ), ʘʚʪʦʥʦʤʥʠ 

ʩʠʤʧʪʦʤʠ - ʩʲʨʮʝʙʠʝʥʝ, ʧʨʠʣʦʰʘʚʘʥʝ, ʠʟʧʦʪʷʚʘʥʝ (ʧʨʠ 6/6 ʙʦʣʥʠ) ʠ ʟʨʠʪʝʣʥʠ 

ʩʠʤʧʪʦʤʠ ï ʧʨʠʪʲʤʥʷʚʘʥʝ ʧʨʝʜ ʦʯʠʪʝ (ʧʨʠ 2/6 ʙʦʣʥʠ). ʇʨʠ ʥʠʪʦ ʝʜʠʥ ʦʪ 

ʧʘʮʠʝʥʪʠʪʝ ʚ ʪʦʚʘ ʩʝʤʝʡʩʪʚʦ ʥʝ ʩʝ ʦʧʠʩʚʘ ʠʢʪʘʣʥʘ ʩʝʥʟʦʨʥʘ ʘʬʘʟʠʷ. ʇʨʠ 

ʧʘʮʠʝʥʪʢʘʪʘ R1 2-3, ʢʦʤʧʣʝʢʩʥʠʪʝ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ ʧʨʦʪʠʯʘʪ ʩ ʚʪʨʝʥʯʚʘʥʝ ʠ 

ʥʘʨʫʰʝʥʦ ʩʲʟʥʘʥʠʝ, ʢʘʪʦ ʣʠʧʩʚʘʪ ʦʨʦ-ʘʣʠʤʝʥʪʘʨʥʠ ʠ/ʠʣʠ ʜʚʠʛʘʪʝʣʥʠ 

ʘʚʪʦʤʘʪʠʟʤʠ. ʇʨʠ ʥʝʷ ʩʝ ʩʲʦʙʱʘʚʘ ʠ ʟʘ ʧʦʩʪʧʨʠʩʪʲʧʥʘ ʦʙʲʨʢʘʥʦʩʪ ʠ ʩʲʥʣʠʚʦʩʪ. 

ʇʦʩʪʠʢʪʘʣʥʠʪʝ ʬʝʥʦʤʝʥʠ ʧʨʠ ʦʩʪʘʥʘʣʠʪʝ ʧʝʪ ʧʘʮʠʝʥʪʘ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʦʩʥʦʚʥʦ 

ʩ ʛʣʘʚʦʙʦʣʠʝ. ʇʨʠʩʪʲʧʠʪʝ ʩʘ ʩʘʤʦ ʧʨʝʟ ʜʝʥʷ. ʏʝʩʪʦʪʘʪʘ ʠʤ ʚʘʨʠʨʘ ʧʨʠ ʨʘʟʣʠʯʥʠʪʝ 

ʧʘʮʠʝʥʪʠ ʦʪ 1-2 ʜʥʝʚʥʦ ʜʦ 3-4 ʛʦʜʠʰʥʦ. ɿʘʙʝʣʷʟʚʘ ʩʝ ʪʝʥʜʝʥʮʠʷ ʧʨʠʩʪʲʧʠʪʝ ʜʘ ʩʘ 

ʧʦ-ʯʝʩʪʠ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʠ ʧʦʩʪʝʧʝʥʥʦ ʜʘ ʩʝ ʨʘʟʨʝʞʜʘʪ ʩ ʚʲʟʨʘʩʪʪʘ. ʇʦ 

ʚʨʝʤʝ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩ ʘʢʪʠʚʥʘ ʝʧʠʣʝʧʩʠʷ ʩʘ ʧʝʪʠʤʘ ʦʪ ʧʘʮʠʝʥʪʠʪʝ, ʢʘʪʦ ʧʨʠ 

ʯʝʪʠʨʠʤʘ ʦʪ ʪʷʭ (R1 2-1, R1 3-1, R1 3-2 ʠ R1 3-3) ʧʝʨʩʠʩʪʠʨʘʪ ʩʘʤʦ ʧʨʦʩʪʠ 

ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ. 

ʀʥʪʝʨʠʢʪʘʣʥʠ ɽɽɻ ʟʘʧʠʩʠ ʙʷʭʘ ʧʨʦʚʝʜʝʥʠ ʧʨʠ ʚʩʠʯʢʠ ʰʝʩʪ ʧʘʮʠʝʥʪʘ, ʢʘʪʦ 

ʧʨʠ ʯʝʪʠʨʠʤʘ ʦʪ ʪʷʭ ʠʤʘ ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ ʟʘʧʠʩ. ɽɽɻ ʟʘʧʠʩʠʪʝ ʩʘ ʘʙʥʦʨʤʥʠ ʧʨʠ 5/6 

ʧʘʮʠʝʥʪʘ ʠ ʚ ʥʦʨʤʘ ʧʨʠ ʝʜʠʥ ʦʪ ʪʷʭ (R1 3-5). ʇʨʠ ʯʝʪʠʨʠʤʘ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩ 

ʘʙʥʦʨʤʥʠ ɽɽɻ ʟʘʧʠʩʠ ʙʝʰʝ ʫʩʪʘʥʦʚʝʥ ʧʘʨʦʢʩʠʟʤʘʣʝʥ ʬʦʢʫʩ ʦʪ ʦʩʪʨʠ ʚʲʣʥʠ, 

ʙʘʚʥʠ ʚʲʣʥʠ ʠʣʠ ʢʦʤʧʣʝʢʩʠ ʦʩʪʨʠʝ-ʙʘʚʥʘ ʚʲʣʥʘ, ʣʦʢʘʣʠʟʠʨʘʥ ʛʣʘʚʥʦ ʚ 

ʪʝʤʧʦʨʘʣʥʠʪʝ ʦʪʚʝʞʜʘʥʠʷ ʠ ʩ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʢʲʤ ʩʲʩʝʜʥʠ ʦʙʣʘʩʪʠ 

(ʦʢʮʠʧʠʪʘʣʥʦ, ʧʘʨʠʝʪʘʣʥʦ ʠʣʠ ʬʨʦʥʪʘʣʥʦ), ʠʣʠ ʢʦʥʪʨʘʣʘʪʝʨʘʣʥʦ, ʧʦʥʷʢʦʛʘ ʠ ʩ 

ʛʝʥʝʨʘʣʠʟʘʮʠʷ ʥʘ ʧʘʨʦʢʩʠʟʤʘʣʥʘʪʘ ʘʢʪʠʚʥʦʩʪ (ʬʠʛʫʨʠ 21, 22ʘ ʠ 22ʙ). ʇʨʠ 

ʧʘʮʠʝʥʪʢʘʪʘ R1 2-3 ʙʝʰʝ ʫʩʪʘʥʦʚʝʥʘ ʜʚʫʩʪʨʘʥʥʦ ʩʠʥʭʨʦʥʥʘ ʧʘʨʦʢʩʠʟʤʘʣʥʘ 

ʘʢʪʠʚʥʦʩʪ ʚʲʚ ʬʨʦʥʪʘʣʥʠʪʝ ʦʪʚʝʞʜʘʥʠʷ ʩ ʛʝʥʝʨʘʣʠʟʘʮʠʷ.  ʉʣʫʭʦʚʠ ʝʚʦʢʠʨʘʥʠ 

ʧʦʪʝʥʮʠʘʣʠ ʙʷʭʘ ʠʟʩʣʝʜʚʘʥʠ ʧʨʠ ʪʨʠʤʘ ʧʘʮʠʝʥʪʠ (R1 2-1, R1 3-1 ʠ R1 3-3), ʢʘʪʦ 

ʧʨʠ ʜʚʘʤʘ ʦʪ ʪʷʭ (R1 2-1 ʠ R1 3-1) ʩʘ ʥʘʣʠʮʝ ʜʠʩʢʨʝʪʥʠ ʦʪʢʣʦʥʝʥʠʷ, ʧʨʝʜʠʤʥʦ ʚ 

ʣʷʚʦ ʥʘ ʩʪʚʦʣʦʚʦ ʠʣʠ ʢʦʨʦʚʦ ʥʠʚʦ.  
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ʊʘʙʣʠʮʘ 11. ɼʘʥʥʠ ʦʪ ʧʨʦʚʝʜʝʥʠʪʝ ʢʣʠʥʠʯʥʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ ʦʪ ʬʘʤʠʣʠʷʪʘ ʦʪ ʩʝʣʦ ʈʘʟʛʨʘʜ. 

ˉ ʈʦʜʝʥ ʇʦʣ ʌɻ, 

ʥʘʯʘʣʦ/

ʢʨʘʡ 

ɸʬʝʙʨʠʣʥʠ 

ʧʨʠʩʪʲʧʠ 

ʥʘʯʘʣʦ/ʢʨʘʡ 

ɺʠʜ ʥʘ 

ʧʨʠʩʪʲʧʠʪʝ 

ʉʝʤʠʦʣʦʛʠʷ ʥʘ 

ʧʨʠʩʪʲʧʠʪʝ 

ʏʝʩʪʦʪʘ  ɽɽɻ ʄʈʊ, ʉɽʇ, ɽʂɻ ʅʝʚʨʦʧʩʠʭʦʣʦʛʠʯʥʦ 

ʠʟʩʣʝʜʚʘʥʝ 

ʊʝʨʘ-

ʧʠʷ 

ʌʝʥʦ 

ʪʠʧ 

R1-2-1  1975 ɾ ʅʝ 2ʛ./ ɺɻʊʂʇ ï

ʥʷʤʘ ʦʪ 

29ʛ.ʚʲʟʨʘʩʪ; 

ʇʇʇ-

ʧʨʦʜʲʣʞʘʚʘʪ 

ʇʇʇ, 

ɺɻʊʂʇ 

 

ʇʨʦʩʪʠ ʩʣʫʭʦʚʠ 

(ʙʫʯʝʥʝ ʚ ʫʰʠʪʝ) 

ʭʘʣʶʮʠʥʘʮʠʠ ʠ 

ʘʚʪʦʥʦʤʥʠ 

ʩʠʤʧʪʦʤʠ 

(ʠʟʧʦʪʷʚʘʥʝ, 

ʩʲʨʮʝʙʠʝʥʝ), 

ʧʦʥʷʢʦʛʘ ʩ ʚʪʦʨʠʯʥʘ 

ʛʝʥʝʨʘʣʠʟʘʮʠʷ 

ʇʇʇ ʠ ɺʂʊʂʇ: 

ʧʲʨʚʦʥʘʯʘʣʥʦ 1-

2ʜʥʝʚʥʦ; ʇʦ-

ʢʲʩʥʦ ï 1-2/ʛ.; 

ɺɻʊʂʇ ï ʥʷʤʘ 

ʦʪ 29ʛ. ʚʲʟʨʘʩʪ; 

ʇʇʇ 2-3/ʛ. 

2007: ʬʦʢʫʩ ʦʪ ʢʦʤʧʣʝʢʩʠ 

ʦʩʪʨʠʝ-ʙʘʚʥʘ ʚʲʣʥʘ ʚ ɼ ʊ-ʆ; 

2011: ʧʘʨʦʢʩʠʟʤʘʣʥʘ 

ʘʢʪʠʚʥʦʩʪ ʜʚʫʩʪʨʘʥʥʦ T; 

2012-ʦʩʪʨʠ ʠ ʪʝʪʘ ʚʲʣʥʠ 

ʜʚʫʩʪʨʘʥʥʦ ʮʝʥʪʨʦ-

ʪʝʤʧʦʨʘʣʥʦ 

 

ʄʩʉɽʇ  2012ï ʣʝʢʦ 

ʩʤʫʪʝʥʘ ʩʣʫʭʦʚʘ 

ʘʬʝʨʝʥʪʘʮʠʷ ʥʘ 

ʩʨʝʜʥʦ ʩʪʚʦʣʦʚʦ 

ʥʠʚʦ ʚ ʣʷʚʦ, ʧʦ-

ʠʟʨʘʟʝʥʦ ʧʨʠ 

ʠʧʩʠʣʘʪʝʨʘʣʥʘ 

ʩʪʠʤʫʣʘʮʠʷ; ʉɽʇ ï ʚ 

ʥʦʨʤʘ 

ɽʂɻ (2011 ʠ 2012) ï 

ʚ ʥʦʨʤʘ 

2011 ʠ 2012- ʣʝʢʦ 

ʢʦʛʥʠʪʠʚʥʦ ʥʘʨʫʰʝʥʠʝ 

ʩ ʠʟʨʘʟʝʥ ʧʘʤʝʪʦʚ 

ʜʝʬʠʮʠʪ 

 

VPA ʇʇʇ, 

ɺɻʊʂʇ 

R1-3-1 

 

1995 M 10ʤ/5-6ʛ 2-3ʛ /ɺɻʊʂʇ 

ʥʷʤʘ ʦʪ 12ʛ. 

ʚʲʟʨʘʩʪ; 

ʇʇʇ-

ʧʨʦʜʲʣʞʘʚʘʪ 

ʇʇʇ, 

ɺɻʊʂʇ 

 

ʇʨʦʩʪʠ ʩʣʫʭʦʚʠ 

ʭʘʣʶʮʠʥʘʮʠʠ 

(ʙʫʯʝʥʝ ʚ ʫʰʠʪʝ) ʠ 

ʘʚʪʦʥʦʤʥʠ 

ʩʠʤʧʪʦʤʠ 

(ʩʲʨʮʝʙʠʝʥʝ, 

ʠʟʧʦʪʷʚʘʥʝ, 

ʧʨʝʙʣʝʜʥʷʚʘʥʝ, 

ʧʦʚʠʰʝʥʦ 

ʘʨʪʝʨʠʘʣʥʦ 

ʥʘʣʷʛʘʥʝ), ʧʦʥʷʢʦʛʘ 

ʩ ʚʪʦʨʠʯʥʘ 

ʛʝʥʝʨʘʣʠʟʘʮʠʷ 

ɺɻʊʂʇ ïʦʪ 3-

4/ʩʝʜʤ. ʜʦ 1/ʤ., 

ʥʷʤʘ ʦʪ 12ʛ 

ʇʇʇ- 

ʧʲʨʚʦʥʘʯʘʣʥʦ2-

3/ʤ, ʩʝʛʘ 1/ʤ. 

2007: ʩʫʩʧʝʢʪʝʥ ʬʦʢʫʩ ʚ ʃ ʌ 

ʧʨʠ ʀʌʉ; 2008: ʩʫʩʧʝʢʪʝʥ 

ʬʦʢʫʩ ʦʪ ʦʩʪʨʠ ʚʲʣʥʠ ʚ ʃ ʌ; 

2009: ʧʘʨʦʢʩʠʟʤʘʣʥʘ 

ʘʢʪʠʚʥʦʩʪ ʦʪ ʦʩʪʨʠ ʚʲʣʥʠ, 

ʜʚʫʩʪʨʘʥʥʦ ʊ, ɼ>ʃ; 2009: 

ʛʝʥʝʨʘʣʠʟʠʨʘʥʘ 

ʧʘʨʦʢʩʠʟʤʘʣʥʘ ʘʢʪʠʚʥʦʩʪ 

ʧʨʠ ʍɺ ʠ ʀʌʉ; 2010: 

ʇʘʨʦʢʩʠʟʤʘʣʥʘ ʘʢʪʠʚʥʦʩʪ 

ʜʚʫʩʪʨʘʥʥʦ ʌ-ʉ ʠ ʊ ʃ>ɼ, 

ʩʧʦʥʪʘʥʥʦ ʠ ʧʨʠ ʀʌʉ (4Hz); 

2011-ʧʘʨʦʢʩʠʟʤʘʣʥʘ 

ʘʢʪʠʚʥʦʩʪ ʩʣʝʜ ʍɺ 

ʜʚʫʩʪʨʘʥʥʦ P-O; 2012-ʩʣʘʙʦ 

ʧʨʦʷʚʝʥ ʬʦʢʫʩ ʦʪ ʦʩʪʨʠ 

ʚʲʣʥʠ ʃ ʇ;    

ʄʈʊ 2011-ʚ ʥʦʨʤʘ 

ʄʉɽʇ 2012- 

ʜʚʫʩʪʨʘʥʥʦ ʣʝʢʦ 

ʩʤʫʪʝʥʘ ʩʣʫʭʦʚʘ 

ʘʬʝʨʝʥʪʘʮʠʷ ʥʘ 

ʚʠʩʦʢʦ ʩʪʚʦʣʦʚʦ 

ʥʠʚʦ ʧʨʠ 

ʩʪʠʤʫʣʘʮʠʷ ʥʘ ʃʋ, 

ʧʦʚʝʯʝ 

ʢʦʥʪʨʘʣʘʪʝʨʘʣʥʦ; 

ʉɽʇ ï ʩʤʫʪʝʥʘ 

ʩʣʫʭʦʚʘ ʘʬʝʨʝʥʪʘʮʠʷ 

ʥʘ ʢʦʨʦʚʦ ʥʠʚʦ ʧʨʠ 

ʩʪʠʤʫʣʘʮʠʷ ʥʘ ʃʋ, 

ʧʦʚʝʯʝ 

ʠʧʩʠʣʘʪʝʨʘʣʥʦ 

ɽʂɻ (2011 ʠ 2012) ʚ 

ʥʦʨʤʘ 

2009 ï ʚ ʥʦʨʤʘ 

 

VPA ʌɻ, 

ʇʇʇ, 

ɺɻʊʂʇ 

R1-3-2  1991 M 7-8ʤ/3ʛ 1ʛ/ɺɻʊʂʇ 

ʩʧʨʝʣʠ ʥʘ 16ʛ; 

ʇʇʇ, 

ɺɻʊʂʇ 

ʇʨʦʩʪʠ ʩʣʫʭʦʚʠ 

ʭʘʣʶʮʠʥʘʮʠʠ 

ɺɻʊʂʇ ï

ʧʲʨʚʦʥʘʯʘʣʥʦ 3-

2007: ʧʘʨʦʢʩʠʟʤʘʣʥʘ ɽʂɻ 2011 ï ʚ ʥʦʨʤʘ  ʅʝ ʌɻ, 

ʇʇʇ, 
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ˉ ʈʦʜʝʥ ʇʦʣ ʌɻ, 

ʥʘʯʘʣʦ/

ʢʨʘʡ 

ɸʬʝʙʨʠʣʥʠ 

ʧʨʠʩʪʲʧʠ 

ʥʘʯʘʣʦ/ʢʨʘʡ 

ɺʠʜ ʥʘ 

ʧʨʠʩʪʲʧʠʪʝ 

ʉʝʤʠʦʣʦʛʠʷ ʥʘ 

ʧʨʠʩʪʲʧʠʪʝ 

ʏʝʩʪʦʪʘ  ɽɽɻ ʄʈʊ, ʉɽʇ, ɽʂɻ ʅʝʚʨʦʧʩʠʭʦʣʦʛʠʯʥʦ 

ʠʟʩʣʝʜʚʘʥʝ 

ʊʝʨʘ-

ʧʠʷ 

ʌʝʥʦ 

ʪʠʧ 

ʇʇʇ - 

ʧʨʦʜʲʣʞʘʚʘʪ 

(ʙʫʯʝʥʝ) ʠ 

ʘʚʪʦʥʦʤʥʠ 

ʩʠʤʧʪʦʤʠ 

(ʠʟʧʦʪʷʚʘʥʝ, 

ʧʨʠʣʦʰʘʚʘʥʝ), 

ʧʦʥʷʢʦʛʘ ʩ ʚʪʦʨʠʯʥʘ 

ʛʝʥʝʨʘʣʠʟʘʮʠʷ 

4/ʤ.; ʥʷʤʘ ʦʪ 

16ʛ. ʚʲʟʨʘʩʪ; 

ʇʇʇï3-4/ʛ ;   

ʘʢʪʠʚʥʦʩʪ ʦʪ ʦʩʪʨʠ ʠ ʙʘʚʥʠ 

ʚʲʣʥʠ T-O.   

   

ɺɻʊʂʇ 

R1-3-3 

 

1997 M ʅʝ 2-3ʛ./ ɺɻʊʂʇ 

ʩʧʨʝʣʠ ʥʘ 16ʛ; 

ʇʇʇ - 

ʧʨʦʜʲʣʞʘʚʘʪ  

ʇʇʇ, 

ɺɻʊʂʇ 

ʇʨʦʩʪʠ ʩʣʫʭʦʚʠ 

ʭʘʣʶʮʠʥʘʮʠʠ 

(ʙʫʯʝʥʝ ʚ ʫʰʠʪʝ), 

ʘʚʪʦʥʦʤʥʠ 

(ʠʟʧʦʪʷʚʘʥʝ, 

ʧʨʝʙʣʝʜʥʷʚʘʥʝ, 

ʩʲʨʮʝʙʠʝʥʝ) ʠ 

ʟʨʠʪʝʣʥʠ 

(ʟʘʤʲʛʣʝʥʦ ʟʨʝʥʠʝ) 

ʩʠʤʧʪʦʤʠ, ʧʦʥʷʢʦʛʘ 

ʩ ʚʪʦʨʠʯʥʘ 

ʛʝʥʝʨʘʣʠʟʘʮʠʷ  

ɺɻʊʂʇ ï

ʇʲʨʚʦʥʘʯʘʣʥʦ 

1-2/ʤ; ʥʷʤʘ ʦʪ 

10ʛ. ʚʲʟʨʘʩʪ; 

ʇʇʇ 

ʧʨʝʜʠ-1-2/ʤ; 

ʩʝʛʘ 3-4/ ʛ. 

 

2007: ʬʦʢʫʩ ʦʪ ʢʦʤʧʣʝʢʩʠ 

ʦʩʪʨʠʝ-ʙʘʚʥʘ  ʚʲʣʥʘ ʃ T-O; 

ʛʝʥʝʨʘʣʠʟʠʨʘʥʘ 

ʧʘʨʦʢʩʠʟʤʘʣʥʘ ʘʢʪʠʚʥʦʩʪ 

ʧʨʠ ʍɺ ʩ ʤʘʢʩʠʤʫʤ ʌ ʠ ʊ-ʆ; 

2008: ʬʦʢʫʩ ʦʪ ʢʦʤʧʣʝʢʩʠ 

ʦʩʪʨʠʝ-ʙʘʚʥʘ ʚʲʣʥʘ ʃ T-O; 

2009: ʛʝʥʝʨʘʣʠʟʠʨʘʥʘ 

ʧʘʨʦʢʩʠʟʤʘʣʥʘ ʘʢʪʠʚʥʦʩʪ; 

2009: ʬʦʢʫʩ ʦʪ ʙʘʚʥʠ ʚʲʣʥʠ 

ɼ ʊ; ʧʘʨʦʢʩʠʟʤʘʣʥʠ ʨʘʟʨʷʜʠ 

ʦʪ ʦʩʪʨʠ ʚʲʣʥʠ ʚ ɼ T ʧʨʠ 

ʍɺ; 2010: ʧʘʨʦʢʩʠʟʤʘʣʥʘ 

ʘʢʪʠʚʥʦʩʪ ʜʚʫʩʪʨʘʥʥʦ P-O, 

ɼ>ʃ ʩ ʝʜʥʦʢʨʘʪʥʘ 

ʛʝʥʝʨʘʣʠʟʘʮʠʷ; 2011 ï

ʧʘʨʦʢʩʠʟʤʘʣʥʘ ʘʢʪʠʚʥʦʩʪ ʇ-

ʆ ɼ>ʃ ʩ ʧʝʨʠʦʜʠʯʥʘ 

ʛʝʥʝʨʘʣʠʟʘʮʠʷ; 2012-ʬʦʢʫʩ 

ʦʪ ʦʩʪʨʠ ʠ ʦʪ 

ʚʠʩʦʢʦʘʤʧʣʠʪʫʜʥʠ ʙʘʚʥʠ 

ʚʲʣʥʠ (ʘʙʦʨʪʠʚʥʠ 

ʢʦʤʧʣʝʢʩʠ?) ʚ ɼ ʉ-ʊ ʩ 

ʢʦʥʪʨʘʣʘʪʝʨʘʣʥʘ ʠʨʘʜʠʘʮʠʷ. 

ʄʈʊ 2011-ʚ ʥʦʨʤʘ 

ʉɽʇ 2012- ʚ ʥʦʨʤʘ 

ɽʂɻ (2011 ʠ 2012) ï 

ʚ ʥʦʨʤʘ 

2009 ï ʥʦʨʤʘ 

2012 ïʢʦʝʬʠʮʝʥʪ ʥʘ 

ʠʥʪʝʣʠʛʝʥʪʥʦʩʪ ʚ 

ʜʠʘʧʘʟʦʥʘ ʥʘ ʛʨʘʥʠʯʥʘ 

ʠʥʪʝʣʠʛʝʥʪʥʦʩʪ 

VPA ʇʇʇ, 

ɺɻʊʂʇ 

R1-2-3 

 

1968 ɾ ʅʝ 7-8ʛ/ 

ʧʨʦʜʲʣʞʘʚʘʪ 

ʂʇʇ, 

ɺɻʊʂʇ 

ʇʨʦʩʪʠ ʩʣʫʭʦʚʠ 

ʭʘʣʶʮʠʥʘʮʠʠ 

(ʙʫʯʝʥʝ), ʘʚʪʦʥʦʤʥʠ 

ɺɻʊʂʇ -1-2/ʤ 

ʂʇʇ -3-4/ʩʝʜʤ 

2009 : ʨʘʟʨʷʜʠ ʦʪ ʦʩʪʨʠ ʠ 

ʚʠʩʦʢʦʘʤʧʣʠʪʫʜʥʠ ʙʘʚʥʠ 

ʚʲʣʥʠ  2-3 Hz ʙʠʬʨʦʥʪʘʣʥʦ ʩ 

  ʅʝ ʂʇʇ, 

ɺɻʊʂʇ 
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ˉ ʈʦʜʝʥ ʇʦʣ ʌɻ, 

ʥʘʯʘʣʦ/

ʢʨʘʡ 

ɸʬʝʙʨʠʣʥʠ 

ʧʨʠʩʪʲʧʠ 

ʥʘʯʘʣʦ/ʢʨʘʡ 

ɺʠʜ ʥʘ 

ʧʨʠʩʪʲʧʠʪʝ 

ʉʝʤʠʦʣʦʛʠʷ ʥʘ 

ʧʨʠʩʪʲʧʠʪʝ 

ʏʝʩʪʦʪʘ  ɽɽɻ ʄʈʊ, ʉɽʇ, ɽʂɻ ʅʝʚʨʦʧʩʠʭʦʣʦʛʠʯʥʦ 

ʠʟʩʣʝʜʚʘʥʝ 

ʊʝʨʘ-

ʧʠʷ 

ʌʝʥʦ 

ʪʠʧ 

(ʠʟʧʦʪʷʚʘʥʝ, 

ʧʨʠʣʦʰʘʚʘʥʝ, 

ʥʝʧʨʠʷʪʥʦ ʯʫʚʩʪʚʦ 

ʚ ʩʪʦʤʘʭʘ ʦʪʠʚʘʱʦ 

ʢʲʤ ʛʲʨʣʦʪʦ) ʠ 

ʟʨʠʪʝʣʥʠ 

(ʟʘʤʲʛʣʝʥʦ 

ʚʠʞʜʘʥʝ) ʩʠʤʧʪʦʤʠ, 

ʥʘʨʫʰʘʚʘʥʝ ʥʘ 

ʩʲʟʥʘʥʠʝʪʦ, 

ʧʦʥʷʢʦʛʘ ʩ ʚʪʦʨʠʯʥʘ 

ʛʝʥʝʨʘʣʠʟʘʮʠʷ 

ʛʝʥʝʨʘʣʠʟʘʮʠʷ ʧʦ ʚʨʝʤʝ ʥʘ 

ʍɺ. 

 

R1-3-5 

 

1992 M ʅʝ ʈʘʥʥʦ ʜʝʪʩʪʚʦ 

/13-14ʛ 

ɺɻʊʂʇ ɸʚʪʦʥʦʤʥʘ 

(ʧʨʠʣʦʰʘʚʘʥʝ, 

ʧʨʝʙʣʝʜʥʷʚʘʥʝ) 

ʘʫʨʘ 

 ɺɻʊʂʇ ʦʪ 

4/ʩʝʜʤʠʯʥʦ, 

ʧʨʝʟ 1/ʤ; ʥʷʤʘ 

ʦʪ 13-14ʛ. 

ʚʲʟʨʘʩʪ 

2011- ʚ ʥʦʨʤʘ   ʅʝ ɺɻʊʂʇ 

ʄ-ʤʲʞ; ɾ-ʞʝʥʘ; ʄ-ʤʝʩʝʮ; ɻ-ʛʦʜʠʥʘ; ʉʝʜʤ-ʩʝʜʤʠʯʥʦ;  ɼ ï ʜʷʩʥʦ; ʃ- ʣʷʚʦ; ʌ ï ʬʨʦʥʪʘʣʥʦ; T ï ʪʝʤʧʦʨʘʣʥʦ; O ï ʦʢʮʠʧʠʪʘʣʥʦ; ʈ- ʧʘʨʠʝʪʘʣʥʦ; VPA  - ʚʘʣʧʨʦʘʪ;  ʍɺ ï ʭʠʧʝʨʚʝʥʪʠʣʘʮʠʷ; ʀʌʉ ï 

ʠʥʪʝʨʤʠʪʝʥʪʥʘ ʬʦʪʦʩʪʠʤʫʣʘʮʠʷ; ʍʮ ï ʭʝʨʮ;  ˉ -ʥʦʤʝʨ ʥʘ ʧʘʮʠʝʥʪʘ ʚ ʨʦʜʦʩʣʦʚʠʝʪʦ;  ʃʋ ï ʣʷʚʦ ʫʭʦ 
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ʅʝʚʨʦʧʩʠʭʦʣʦʛʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ ʙʝh ʝ ʧʨʦʚʝʜʝʥʦ ʧʨʠ ʪʨʠʤʘ ʦʪ ʯʣʝʥʦʚʝʪʝ ʥʘ 

ʩʝʤʝʡʩʪʚʦʪʦ (R1 2-1, R1 3-3 ʠ R1 3-1), ʢʘʪʦ ʦʪ ʪʷʭ ʩʘʤʦ ʧʘʮʠʝʥʪʢʘʪʘ R1 2-1 ʝ ʩ̡ ʩ 

ʩʫʙʝʢʪʠʚʥʠ ʦʧʣʘʢʚʘʥʠʷ ʦʪ ʧʘʤʝʪʦʚʠ ʥʘʨʫʰʝʥʠʷ, ʧʦʷʚʠʣʠ ʩʝ ʚ ʧʦʩʣʝʜʥʠʪʝ ʥʷʢʦʣʢʦ 

ʛʦʜʠʥʠ. ʅʝʚʨʦʧʩʠʭʦʣʦʛʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʧʨʠ ʥʝʷ, ʧʨʦʚʝʜʝʥʦ ʥʘ 36 ʠ ʥʘ 37ʛ. 

ʚʲʟʨʘʩʪ ʧʦʢʘʟʘ ʣʝʢʦ ʢʦʛʥʠʪʠʚʥʦ ʥʘʨʫʰʝʥʠʝ ʩ ʠʟʨʘʟʝʥ ʧʘʤʝʪʦʚ ʜʝʬʠʮʠʪ. 

ʇʘʮʠʝʥʪʢʘʪʘ R1 2-3 ʩʲʱʦ ʩʲʦʙʱʠ ʟʘ ʥʘʨʫʰʝʥʠʝ ʥʘ ʧʘʤʝʪʪʘ, ʥʦ ʦʪʢʘʟʘ ʜʘ ʧʨʦʚʝʜʝ 

ʥʝʚʨʦʧʩʠʭʦʣʦʛʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ 

ʄʈʊ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʛʣʘʚʝʥ ʤʦʟʲʢ ʙʝh ʝ ʦʩʲʱʝʩʪʚʝʥʦ ʧʨʠ ʜʚʘʤʘ ʧʘʮʠʝʥʪʠ 

(R1 3-1 ʠ R1 3-3), ʢʘʪʦ ʥʝ ʩʝ ʫʩʪʘʥʦʚʠʭʘ ʩʪʨʫʢʪʫʨʥʠ ʘʙʥʦʨʤʥʦʩʪʠ.  

ʊʝʨʘʧʠʷ ʩ ʘʥʪʠʝʧʠʣʝʧʪʠʯʥʠ ʤʝʜʠʢʘʤʝʥʪʠ (ʤʦʥʦʪʝʨʘʧʠʷ ʩ ʚʘʣʧʨʦʘʪ) ʩʘ 

ʧʨʦʚʝʞʜʘʣʠ ʩʘʤʦ ʪʨʠʤʘ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʠ ʢʦʛʘʪʦ ʣʝʢʘʨʩʪʚʘʪʘ ʩʘ ʧʨʠʝʤʘʥʠ ʨʝʜʦʚʥʦ, 

ʝ ʥʘʙʣʶʜʘʚʘʥʦ ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʯʝʩʪʦʪʘʪʘ ʥʘ ʧʨʠʩʪʲʧʠʪʝ. ʆʩʪʘʥʘʣʠʪʝ 

ʪʨʠʤʘ ʥʠʢʦʛʘ ʥʝ ʩʘ ʩʝ ʣʝʢʫʚʘʣʠ ʠ ʪʝ ʧʨʝʜʩʪʘʚʷʪ ʩʧʦʥʪʘʥʥʘʪʘ ʝʚʦʣʶʮʠʷ ʥʘ 

ʟʘʙʦʣʷʚʘʥʝʪʦ. 

 

ʌʠʛʫʨʘ 21. ʀʥʪʝʨʠʢʪʘʣʝʥ ɽɽɻ ʟʘʧʠʩ ʥʘ ʧʘʮʠʝʥʪ R1-2-1, ʧʨʦʚʝʜʝʥ ʥʘ 32 ʛʦʜʠʰʥʘ 

ʚʲʟʨʘʩʪ ʠ ʧʦʢʘʟʚʘʱ  ʬʦʢʫʩ ʦʪ ʦʩʪʨʠ ʠ ʙʘʚʥʠ ʚʲʣʥʠ ʚ ʜʷʩʥʦ ʪʝʤʧʦʨʘʣʥʦ.  
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ʌʠʛʫʨʘ 22 ʘ) ʀʥʪʝʨʠʢʪʘʣʝʥ ɽɽɻ ʟʘʧʠʩ ʥʘ ʧʘʮʠʝʥʪ R1-3-1 ʥʘ 14 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ.  

ʇʦʯʪʠ ʛʝʥʝʨʘʣʠʟʠʨʘʥ ʟʘʣʧ ʦʪ ʦʩʪʨʠ ʚʲʣʥʠ; ʙ) ʀʥʪʝʨʠʢʪʘʣʝʥ ɽɽɻ ʟʘʧʠʩ ʥʘ ʩʲʱʠʷ 

ʧʘʮʠʝʥʪ ʥʘ 15 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ, ʧʦʢʘʟʚʘʱ ʦʩʪʨʠ ʚʲʣʥʠ ʚ ʣʷʚʦ ʬʨʦʥʪʘʣʥʦ ʩ ʰʠʨʦʢʘ 

ʠʧʩʠ- ʠ ʢʦʥʪʨʘʣʘʪʝʨʘʣʥʘ ʠʨʘʜʠʘʮʠʷ. 

ʘ) 

 

ʙ) 
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3.4.3 ɻʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ 

 

ʇʲʨʚʦʥʘʯʘʣʥʦ ʙʝʰʝ ʧʨʦʚʝʜʝʥʦ ʜʚʫʧʦʩʦʯʥʦ ʩʝʢʚʝʥʠʨʘʥʝ ʧʦ Sanger ʥʘ ʚʩʠʯʢʠ 

ʢʦʜʠʨʘʱʠ ʝʢʟʦʥʠ ʠ ʧʨʠʣʝʞʘʱʠʪʝ ʠʥʪʨʦʥʥʠ ʩʝʢʚʝʥʮʠʠ ʥʘ LGI1 ʛʝʥʘ, ʢʘʪʦ ʥʝ ʙʷʭʘ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʥʠʪʦ ʥʦʚʠ ʚʘʨʠʘʥʪʠ, ʥʠʪʦ ʧʦʟʥʘʪʠ ʙʦʣʝʩʪʥʠ ʤʫʪʘʮʠʠ ʚ 

ʠʟʩʣʝʜʚʘʥʠʪʝ ʧʘʮʠʝʥʪʠ R1 2-1, R1 3-1 ʠ R1 3-2. ɺʧʦʩʣʝʜʩʪʚʠʝ ʙʝh ʝ ʩʝʢʚʝʥʠʨʘʥ ʠ 

ʝʜʠʥʠʯʥʠʷʪ ʢʦʜʠʨʘʱ ʝʢʟʦʥ ʥʘ KCNA1 ʛʝʥʘ, ʙʝʟ ʜʘ ʙʲʜʘʪ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ 

ʜʝʬʝʢʪʠ. ʅʝ ʩʝ ʫʩʪʘʥʦʚʠʭʘ ʠ ʦʙʱʠ ʭʘʧʣʦʪʠʧʠ, ʩʲʩʪʘʚʝʥʠ ʦʪ ʠʥʬʦʨʤʘʪʠʚʥʠ STR 

ʤʘʨʢʝʨʠ ʟʘ ʜʚʘʪʘ ʧʨʝʧʦʢʨʠʚʘʱʠ ʩʝ LGI1 ʠ KCNA1 ʨʝʛʠʦʥʘ.   

ʅʘ ʩʣʝʜʚʘʱ ʝʪʘʧ, ʰʝʩʪʠʤʘʪʘ ʯʣʝʥʦʚʝ ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ ʙʷʭʘ ʛʝʥʦʪʠʧʠʨʘʥʠ 

ʢʘʪʦ ʙʝʝh ʠʟʧʦʣʟʚʘʥ Affymetrix SNP arrays ʠ  Genotyping Console
TM

 version 2.1 (R1 

2-1, R1 3-1, R1 3-2, R1 3-3 (Affymetrix SNP array 5.0), R1 2-3 ʠ R1 3-4 (Affymetrix 

SNP array 6.0)). ʆʩʲʱʝʩʪʚʝʥ ʙʝʰʝ ʤʥʦʛʦʪʦʯʢʦʚ ʘʥʘʣʠʟ ʟʘ ʩʢʘʯʝʥʦʩʪ ʩ 16K SNP 

ʢʘʨʪʘ ʠ ʠʟʯʠcʣʝʥʠʷ ʥʘ Merlin 1.1.1, ʧʨʠ ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʝʥ ʤʦʜʝʣ ʥʘ 

ʫʥʘʩʣʝʜʷʚʘʥʝ (70% ʧʝʥʝʪʨʘʥʥʦʩʪ), 0.001 ʯʝʩʪʦʪʘ ʥʘ ʙʦʣʝʩʪʥʠʪʝ ʘʣʝʣʠ ʠ 1% 

ʯʝʩʪʦʪʘ ʥʘ ʬʝʥʦʢʦʧʠʷʪʘ. ʇʦʨʘʜʠ ʥʝʚʲʟʤʦʞʥʦʩʪʪʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟ ʟʘ 

ʩʢʘʯʝʥʦʩʪ ʜʘ ʙʲʜʘʪ ʠʟʢʣʶʯʝʥʠ ʥʘʜ 10% ʦʪ ʛʝʥʦʤʘ, ʜʦʧʲʣʥʠʪʝʣʥʦ ʙʝʰʝ 

ʦʩʲʱʝʩʪʚʝʥʦ ʠ ʝʢʟʦʤʥʦ ʩʝʢʚʝʥʠʨʘʥʝ ʥʘ ʮʝʣʠʷ ʛʝʥʦʤ ʥʘ ʪʨʠʤʘ ʦʪ ʙʦʣʥʠʪʝ ʠ ʝʜʠʥ 

ʟʜʨʘʚ ʯʣʝʥ ʥʘ ʨʦʜʦʩʣʦʚʠʝʪʦ (R1 2-2, 2-3, 3-1 ʠ 3-2). ʊʨ̡ʩʝʥʠ ʙʷʭʘ ʩʘʤʦ ʙʦʣʝʩʪʥʠ 

ʚʘʨʠʘʥʪʠ - ʙʝʟʤʠʩʣʝʥʠ, ʧʦʛʨʝʰʥʦʩʤʠʩʣʝʥʠ, in-frame ʠ ʤʫʪʘʮʠʠ ʩ ʧʨʦʤʷʥʘ ʚ 

ʨʘʤʢʘʪʘ ʥʘ ʯʝʪʝʥʝ, ʢʘʪʦ ʙʷʭʘ ʠʟʢʣʶʯʝʥʠ ʪʘʢʠʚʘ, ʢʦʠʪʦ ʥʝ ʩʝ ʝʢʩʧʨʝʩʠʨʘʪ ʚ 

ʮʝʥʪʨʘʣʥʘʪʘ ʥʝʨʚʥʘ ʩʠʩʪʝʤʘ ʠ ʟʘ ʢʦʠʪʦ ʣʠʧʩʚʘʪ ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ, ʯʝ ʩʘ ʩʚʲʨʟʘʥʠ 

ʩ ʠʟʷʚʘ ʥʘ ʝʧʠʣʝʧʪʠʯʝʥ ʬʝʥʦʪʠʧ. ʊʘʢʘ ʙʝh ʝ ʠʜʝʥʪʠʬʠʮʠʨʘʥ ʩʘʤʦ ʝʜʠʥ ʚʘʨʠʘʥʪ -

ʧʦʛʨʝʰʥʦʩʤʠʩʣʝʥʘ ʤʫʪʘʮʠʷ ʚ NCKAP5 ʛʝʥʘ ʩ ʜʚʝ ʘʣʪʝʨʥʘʪʠʚʥʠ ʬʦʨʤʠ -

M_207481.3:c.1148C>T (p.(Ser383Phe)) ʠ NM_207363.2:c.5105C>T (p.Ser1702Phe). 

ʇʦʟʠʮʠʷʪʘ ʥʘ ʚʘʨʠʘʥʪʘ ʚ ʯʦʚʝʰʢʠʷ ʛʝʥʦʤ 19 ʝ ʭʨʦʤʦʟʦʤʘ 5:133,531,412G>A. ɽʜʠʥ 

ʦʪ ʟʜʨʘʚʠʪʝ ʨʦʜʩʪʚʝʥʠʮʠ (R1 2-6) ʥʘ ʬʘʤʠʣʠʷʪʘ ʝ ʥʦʩʠʪʝʣ, ʢʦʝʪʦ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ 

ʫʥʘʩʣʝʜʷʚʘʥʝ ʩ ʥʝʧʲʣʥʘ ʧʝʥʝʪʨʘʥʥʦʩʪ .  

 

3.4.4 ʆʙʩʲʞʜʘʥʝ 

ʆʧʠʩʘʥʦʪʦ ʨʦʤʩʢʦ ʩʝʤʝʡʩʪʚʦ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʝʧʠʣʝʧʪʠʯʝʥ ʩʠʥʜʨʦʤ ʩ 

ʥʘʯʘʣʦ ʚ ʨʘʥʥʘ ʜʝʪʩʢʘ ʚʲʟʨʘʩʪ ʠ ʧʘʨʮʠʘʣʥʠ (ʧʨʝʜʠʤʥʦ ʧʨʦʩʪʠ) ʠ ʚʪʦʨʠʯʥʦ-

ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ ʠ ʩʪʨʫʢʪʫʨʘ ʥʘ ʨʦʜʦʩʣʦʚʠʝʪʦ, 
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ʧʨʝʜʧʦʣʘʛʘʱʘ ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʝʥ ʤʦʜʝʣ ʥʘ ʫʥʘʩʣʝʜʷʚʘʥʝ. ʍʘʨʘʢʪʝʨʥʘ ʧʨʦʷʚʘ 

ʥʘ ʧʘʨʮʠʘʣʥʠʪʝ ʧʨʠʩʪʲʧʠ ʚ ʪʦʚʘ ʩʝʤʝʡʩʪʚʦ ʩʘ ʧʨʦʩʪʠʪʝ ʩʣʫʭʦʚʠʪʝ ʭʘʣʶʮʠʥʘʮʠʠ 

(5/6 ʧʘʮʠʝʥʪʠ). ɸʫʨʘʪʘ ʝ ʘʚʪʦʥʦʤʥʘ (ʧʨʠʣʦʰʘʚʘʥʝ, ʦʪʤʘʣʷʚʘʥʝ, ʟʘʤʘʡʚʘʥʝ, 

ʩʲʨʮʝʙʠʝʥʝ) ʧʨʠ ʝʜʠʥ ʧʘʮʠʝʥʪ, ʘ ʧʨʠ ʦʩʪʘʥʘʣʠʪʝ ʧʝʪ ʘʚʪʦʥʦʤʥʠʪʝ ʩʠʤʧʪʦʤʠ ʩʝ 

ʧʦʷʚʷʚʘʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʩʣʝʜ ʩʣʫʭʦʚʠʪʝ ʭʘʣʶʮʠʥʘʮʠʠ. ɽʧʠʛʘʩʪʨʘʣʥʘʪʘ ʘʫʨʘ ʝ 

ʠʟʢʣʶʯʝʥʠʝ (1/6). ʂʦʤʧʣʝʢʩʥʠ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ ʩʘ ʦʧʠʩʘʥʠ ʩʘʤʦ ʧʨʠ ʝʜʠʥ 

ʧʘʮʠʝʥʪ ʠ ʪʝ ʧʨʦʪʠʯʘʪ ʩ ʥʘʨʫʰʝʥʦ ʩʲʟʥʘʥʠʝ, ʙʝʟ ʦʨʦ-ʘʣʠʤʝʥʪʘʨʥʠ ʠ/ʠʣʠ 

ʜʚʠʛʘʪʝʣʥʠ ʘʚʪʦʤʘʪʠʟʤʠ. ɿʨʠʪʝʣʥʠ ʩʠʤʧʪʦʤʠ ʩʘ ʥʘʣʠʮʝ ʧʨʠ ʜʚʘʤʘ ʦʪ ʧʘʮʠʝʥʪʠʪʝ, 

ʢʘʪʦ ʪʝ ʩʣʝʜʚʘʪ ʩʣʫʭʦʚʠʪʝ ʭʘʣʶʮʠʥʘʮʠʠ. ʌʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʩʘ ʩʲʦʙʱʝʥʠ ʧʨʠ 

ʜʚʘʤʘ ʦʪ ʧʘʮʠʝʥʪʠʪʝ. ʀʥʪʝʨʠʢʪʘʣʥʠ ɽɽɻ ʘʙʥʦʨʤʥʦʩʪʠ ʙʷʭʘ ʫʩʪʘʥʦʚʷʚʝʥʠ ʦʩʥʦʚʥʦ 

ʚ ʪʝʤʧʦʨʘʣʥʠʪʝ ʦʙʣʘʩʪʠ ʩ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʚ ʩʲʩʝʜʥʠ ʦʙʣʘʩʪʠ (ʬʨʦʥʪʘʣʥʘ, 

ʦʢʮʠʧʠʪʘʣʥʘ ʠ ʧʘʨʠʝʪʘʣʥʘ). ʅʝʚʨʦʧʩʠʭʦʣʦʛʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʙʷʭʘ ʧʨʦʚʝʜʝʥʠ ʧʨʠ 

ʪʨʠʤʘ ʧʘʮʠʝʥʪʠ, ʢʘʪʦ ʧʨʠ ʝʜʠʥ ʦʪ ʪʷʭ ʩʝ ʫʩʪʘʥʦʚʠ ʣʝʢʦ ʢʦʛʥʠʪʠʚʥʦ ʥʘʨʫʰʝʥʠʝ ʩ 

ʧʦ-ʠʟʨʘʟʝʥ ʧʘʤʝʪʦʚ ʜʝʬʠʮʠʪ. ʊʘʟʠ ʧʘʮʠʝʥʪʢʘ ʝ ʩ ʧʦ-ʜʲʣʛʘ ʝʚʦʣʶʮʠʷ ʥʘ 

ʝʧʠʣʝʧʩʠʷʪʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʦʩʪʘʥʘʣʠʪʝ ʯʣʝʥʦʚʝ ʥʘ ʬʘʤʠʣʠʷʪʘ ʠ ʝ ʚʲʟʤʦʞʥʦ ʪʦʚʘ ʜʘ 

ʝ ʧʨʠʯʠʥʘ ʟʘ ʫʩʪʘʥʦʚʝʥʠʪʝ ʢʦʛʥʠʪʠʚʥʠ ʥʘʨʫʰʝʥʠʷ. ʄʈʊ ʥʘ ʛʣʘʚʝʥ ʤʦʟʲʢ, 

ʧʨʦʚʝʜʝʥ ʧʨʠ ʜʚʘʤʘ ʦʪ ʙʦʣʥʠʪʝ, ʝ ʙʝʟ ʜʘʥʥʠ ʟʘ ʩʪʨʫʢʪʫʨʥʠ ʘʙʥʦʨʤʥʦʩʪʠ. 

ɿʘʙʦʣʷʚʘʥʝʪʦ ʧʦʢʘʟʚʘ ʩʨʘʚʥʠʪʝʣʥʦ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥ ʭʦʜ ʥʘ ʧʨʦʪʠʯʘʥʝ. ʊʘʢʘ ʥʘʧʨ. 

ʧʨʠ ʝʜʠʥ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʝ ʥʘʣʠʮʝ ʩʧʦʥʪʘʥʥʦ ʩʧʠʨʘʥʝ ʥʘ ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ 

ʥʘ 13-14 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ, ʘ ʧʨʠ 4/6 ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʧʠʨʘʥʝ ʥʘ ʚʪʦʨʠʯʥʦ-

ʛʝʥʝʨʘʣʠʟʠʨʘʥʠʪʝ ʧʨʠʩʪʲʧʠ ʧʨʝʟ ʧʲʨʚʦʪʦ ʠ ʚʪʦʨʦʪʦ ʜʝʩʝʪʠʣʝʪʠʝ ʥʘ ʞʠʚʦʪʘ ʠ 

ʧʦʩʪʝʧʝʥʥʦ ʨʘʟʨʝʞʜʘʥʝ ʥʘ ʧʨʦʩʪʠʪʝ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ. ɺ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ 

ʧʘʮʠʝʥʪʠʪʝ ʩʘ ʧʨʠʝʤʘʣʠ ʨʝʜʦʚʥʦ ʘʥʪʠʝʧʠʣʝʧʪʠʯʥʘʪʘ ʩʠ ʪʝʨʘʧʠʷ (ʤʦʥʦʪʝʨʘʧʠʷ ʩ 

ʚʘʣʧʨʦʘʪ) ʝ ʧʦʩʪʠʛʘʥ ʜʦʙʲʨ ʢʦʥʪʨʦʣ ʚʲʨʭʫ ʧʨʠʩʪʲʧʠʪʝ. ʂʘʪʦ ʮʷʣʦ ʝʧʠʣʝʧʩʠʷʪʘ ʥʝ 

ʩʝ ʚʲʟʧʨʠʝʤʘ ʢʘʪʦ ʩʝʨʠʦʟʝʥ ʟʜʨʘʚʝʥ ʧʨʦʙʣʝʤ ʦʪ ʯʣʝʥʦʚʝʪʝ ʥʘ ʬʘʤʠʣʠʷʪʘ ʠ ʟʘ ʪʦʚʘ 

ʧʦ-ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʪʷʭ ʥʝ ʩʝ ʣʝʢʫʚʘʪ ʩʠʩʪʝʤʥʦ. 

ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʥʘʧʨʘʚʝʥʦʪʦ ʧʦ-ʛʦʨʝ ʦʙʦʙʱʝʥʠʝ ʥʘ ʜʘʥʥʠʪʝ, ʥʘʡ-ʚʝʨʦʷʪʥʘʪʘ 

ʜʠʘʛʥʦʟʘ ʧʨʠ ʪʘʟʠ ʬʘʤʠʣʠʷ ʝ ʬʘʤʠʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ. ʂʣʠʥʠʯʥʠʪʝ 

ʧʨʦʷʚʠ ʧʨʠ ʪʦʚʘ ʩʝʤʝʡʩʪʚʦ ʧʨʠʣʠʯʘʪ ʥʘ ʦʧʠʩʘʥʠʪʝ ʧʨʝʜʠ ʪʦʚʘ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ 

ʬʘʤʠʣʠʠ ʩ ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʘ ʣʘʪʝʨʘʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ 

[Ottman ʠ ʩʲʘʚʪ. 1995; Poza ʠ ʩʲʘʚʪ. 1999; Michelucci ʠ ʩʲʘʚʪ. 2009] ʧʦ ʥʘʣʠʯʠʝʪʦ 

ʥʘ ʧʘʨʮʠʘʣʥʠ (ʦʩʥʦʚʥʦ ʧʨʦʩʪʠ ʧʘʨʮʠʘʣʥʠ ʠ ʚʪʦʨʠʯʥʦ-ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ) ʧʨʠʩʪʲʧʠ ʩ 

ʪʠʧʠʯʥʠ ʩʣʫʭʦʚʠ ʭʘʣʶʮʠʥʘʮʠʠ, ʢʦʥʪʨʦʣ ʥʘ ʧʨʠʩʪʲʧʠʪʝ ʦʪ ʤʝʜʠʢʘʤʝʥʪʦʟʥʘ 
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ʪʝʨʘʧʠʷ, ʥʦʨʤʘʣʝʥ ʥʝʚʨʦʣʦʛʠʯʝʥ ʩʪʘʪʫʩ, ʥʦʨʤʘʣʥʦ ʄʈʊ ʠʟʩʣʝʜʚʘʥʝ ʠ ʘʚʪʦʟʦʤʥʦ-

ʜʦʤʠʥʘʥʪʝʥ ʤʦʜʝʣ ʥʘ ʫʥʘʩʣʝʜʷʚʘʥʝ. ʊʦʚʘ, ʢʦʝʪʦ ʦʪʣʠʯʘʚʘ ʥʘʰʝʪʦ ʩʝʤʝʡʩʪʚʦ ʝ ʧʦ-

ʨʘʥʥʦʪʦ ʥʘʯʘʣʦ ʥʘ ʝʧʠʣʝʧʪʠʯʥʠʷ ʩʠʥʜʨʦʤ (ʦʢʦʣʦ 2-3 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ) ʠ ʚʠʩʦʢʠʷ 

ʧʨʦʮʝʥʪ ʘʙʥʦʨʤʥʠ ɽɽɻ ʟʘʧʠʩʠ. 

ɺ ʜʠʬʝʨʝʥʮʠʘʣʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʥ ʧʣʘʥ ʥʘ ʧʲʨʚʦ ʤʷʩʪʦ ʙʝh ʝ ʦʙʩʲʞʜʘʥʘ 

ʙʝʥʠʛʥʝʥʘ ʬʘʤʠʣʥʘ ʤʝʟʠʘʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ, ʦʧʠʩʘʥʘ ʦʪ Bercovic 

ʠ ʩʲʘʚʪ. (1995) ʠ ʬʘʤʠʣʥʘ ʤʝʟʠʘʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ ʘʩʦʮʠʠʨʘʥʘ ʩ 

ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ [Baulac ʠ ʩʲʘʚʪ., 2001; Claes ʠ ʩʲʘʚʪ., 2004]. ɺʲʧʨʝʢʠ,ʯʝ 

ʨʘʥʥʦʪʦ ʥʘʯʘʣʦ, ʥʦʨʤʘʣʥʘʪʘ ʄʈʊ ʥʘʭʦʜʢʘ ʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʠʷ ʭʦʜ ʥʘ ʧʨʦʪʠʯʘʥʝ 

ʩʘ ʦʙʱʠ ʠ ʧʨʠ ʪʨʠʪʝ ʩʠʥʜʨʦʤʘ, ʥʘʣʠʯʠʝʪʦ ʥʘ ʩʣʫʭʦʚʘ ʘʫʨʘ ʧʨʠ ʦʧʠʩʘʥʘʪʘ ʧʦ-ʛʦʨʝ 

ʬʘʤʠʣʠʷ, ʧʨʝʜʧʦʣʘʛʘ ʧʨʦʠʟʭʦʜ ʦʪ ʣʘʪʝʨʘʣʥʠʪʝ ʦʪʜʝʣʠ ʥʘ ʪʝʤʧʦʨʘʣʥʠʷ ʜʷʣ. 

ʇʦʷʚʘʪʘ ʥʘ ʟʨʠʪʝʣʥʠ ʠ ʘʚʪʦʥʦʤʥʠ ʩʠʤʧʪʦʤʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʩʣʝʜ ʩʣʫʭʦʚʠʪʝ 

ʭʘʣʶʮʠʥʘʮʠʠ ʙʠ ʤʦʛʣʘ ʜʘ ʩʝ ʦʙʷʩʥʠ ʩ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʨʘʟʨʷʜʠ 

ʦʪ ʣʘʪʝʨʘʣʥʠʷ ʢʲʤ ʩʲʩʝʜʥʠʪʝ ʤʝʟʠʘʣʝʥ ʪʝʤʧʦʨʘʣʝʥ ʠ ʦʢʮʠʧʠʪʘʣʝʥ ʤʦʟʲʯʝʥ ʜʷʣ. 

ʇʨʠ ʥʠʪʦ ʝʜʠʥ ʦʪ ʯʣʝʥʦʚʝʪʝ ʥʘ ʬʘʤʠʣʠʷʪʘ, ʥʝ ʩʘ ʥʘʙʣʶʜʘʚʘʥʠ ʬʝʥʦʤʝʥʠ ʥʘ déjà 

vu ʠʣʠ ʜʨʫʛʠ ʧʩʠʭʠʯʥʠ ʩʠʤʧʪʦʤʠ. ʂʦʤʧʣʝʢʩʥʠʪʝ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ, ʦʧʠʩʘʥʠ 

ʧʨʠ ʝʜʥʘ ʦʪ ʥʘʰʠʪʝ ʧʘʮʠʝʥʪʢʠ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʦʪ ʪʝʟʠ ʧʨʠ ʬʘʤʠʣʥʘ ʤʝʟʠʘʣʥʘ 

ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ ʧʦ ʣʠʧʩʘʪʘ ʥʘ ʦʨʦ-ʘʣʠʤʝʥʪʘʨʥʠ ʠ/ʠʣʠ ʜʚʠʛʘʪʝʣʥʠ 

ʘʚʪʦʤʘʪʠʟʤʠ. ʌʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ, ʤʘʢʘʨ ʠ ʨʷʜʢʦ ʩʝ ʦʧʠʩʚʘʪ ʧʨʠ ʘʚʪʦʟʦʤʥʦ-

ʜʦʤʠʥʘʥʪʥʘ ʣʘʪʝʨʘʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ [Foldvary ʠ ʩʲʘʚʪ. 2000; 

Nakayama ʠ ʩʲʘʚʪ. 2003; Pisano ʠ ʩʲʘʚʪ. 2005], ʘ ʠʟʦʣʠʨʘʥʘ ʘʚʪʦʥʦʤʥʘ ʘʫʨʘ ʩʝ 

ʩʲʦʙʱʘʚʘʪ ʧʨʠ 12% ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩ ʪʦʟʠ ʝʧʠʣʝʧʪʠʯʝʥ ʩʠʥʜʨʦʤ ʠ ʪ̫ ʝ ʧʦ-ʯʝʩʪʘ 

ʧʨʠ ʬʘʤʠʣʠʠ, ʧʨʠ ʢʦʠʪʦ ʥʝ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʤʫʪʘʮʠʠ ʚ LGI 1 ʛʝʥʘ [Michelucci ʠ 

ʩʲʘʚʪ. 2009] 

ɺ ʜʠʬʝʨʝʥʮʠʘʣʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʥ ʧʣʘʥ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʤʘʪ ʚ ʧʨʝʜʚʠʜ ʌʌɽʇʆ ʠ 

ʌʌɽʈʆ, ʥʦ ʧʨʠ ʥʠʪʦ ʝʜʥʘ ʦʪ ʦʧʠʩʘʥʠʪʝ ʬʘʤʠʣʠʠ ʩ ʪʝʟʠ ʩʠʥʜʨʦʤʠ ʥʝ ʩʘ ʩʲʦʙʱʝʥʠ 

ʩʣʫʭʦʚʠ ʩʠʤʧʪʦʤʠ ʠ ʝ ʥʘʣʠʮʝ ʨʘʟʣʠʯʝʥ ʝʣʝʢʪʨʦ-ʢʣʠʥʠʯʝʥ ʬʝʥʦʪʠʧ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʪʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʪʘʟʠ ʬʘʤʠʣʠʷ ʥʝ ʙʷʭʘ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʤʫʪʘʮʠʠ ʚ LGI1 ʛʝʥʘ. ʊʦʚʘ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠ ʥʘ ʜʠʘʛʥʦʟʘʪʘ, ʪʲʡ 

ʢʘʪʦ ʪʘʢʠʚʘ ʤʫʪʘʮʠʠ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʧʨʠ ʦʢʦʣʦ 50% ʦʪ ʬʘʤʠʣʠʠʪʝ ʩ ɸɼʃʊɽ 

[Ottman ʠ ʩʲʘʚʪ. 1995; Berkovic ʠ ʩʲʘʚʪ. 2004/ʙ/; Michelucci ʠ ʩʲʘʚʪ. 2003].  
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ʇʨʠ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟ ʟʘ ʩʢʘʯʝʥʦʩʪ ʥʝ ʙʝh ʝ ʫʩʪʘʥʦʚʝʥ ʣʦʢʫʩ, ʢʦʡʪʦ ʙʠ ʤʦʛʲʣ 

ʜʘ ʙʲʜʝ ʩʚʲʨʟʘʥ ʩ ʬʝʥʦʪʠʧʘ ʧʨʠ ʪʦʚʘ ʩʝʤʝʡʩʪʚʦ. 

ʆʩʲʱʝʩʪʚʝʥʦʪʦ ʥʘ ʩʣʝʜʚʘʱ ʝʪʘʧ ʝʢʟʦʤʥʦ ʩʝʢʚʝʥʠʨʘʥʝ ʥʘ ʮʝʣʠʷ ʛʝʥʦʤ ʥʘ ʪʨʠʤʘ 

ʦʪ ʙʦʣʥʠʪʝ ʠ ʝʜʠʥ ʟʜʨʘʚ ʯʣʝʥ ʥʘ ʨʦʜʦʩʣʦʚʠʝʪʦ, ʠʜʝʥʪʠʬʠʮʠʨʘ ʧʦʛʨʝʰʥʦʩʤʠʩʣʝʥʘ 

ʤʫʪʘʮʠʷ ʚ NCKAP5 ʛʝʥʘ ʩ ʜʚʝ ʘʣʪʝʨʥʘʪʠʚʥʠ ʬʦʨʤʠ -M_207481.3:c.1148C>T 

(p.(Ser383Phe)) ʠ NM_207363.2:c.5105C>T (p.Ser1702Phe). ʀʥʬʦʨʤʘʮʠʷʪʘ ʟʘ 

ʬʫʥʢʮʠʷʪʘ ʥʘ ʪʦʟʠ ʛʝʥ ʚ ʣʠʪʫʨʘʪʫʨʘʪʘ ʝ ʦʩʢʲʜʥʘ, ʢʘʪʦ ʝʜʠʥʩʪʚʝʥʦ ʩʝ ʟʥʘʝ, ʯʝ ʛʝʥʲʪ 

ʩʝ ʝʢʩʧʨʝʩʠʨʘ ʚ ʯʦʚʝʰʢʠʷ ʤʦʟʲʢ [Matuoka ʠ ʩʲʘʚʪ., 1997]. ʇʦʛʨʝʰʥʦʩʤʠʩʣʝʥʠʷʪ 

ʚʘʨʠʘʥʪ NCKAP5 ʥʝ ʙʝh ʝ ʦʪʢʨʠʪ ʚ ʙʘʟʘʪʘ ʜʘʥʥʠ ʥʘ ʝʢʟʦʤʥʠʪʝ ʚʘʨʠʘʥʪʠ 

(http://evs.gs.washington.edu/EVS/) ʠ ʝ ʚ ʦʙʣʘʩʪ, ʢʦʷʪʦ ʥʝ ʙʝh ʝ ʠʟʢʣʶʯʝʥʘ ʯʨʝʟ 

ʘʥʘʣʠʟ ʟʘ ʩʢʘʯʝʥʦʩʪ. 
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3.5 ʂʣʠʥʠʢʦ-ʛʝʥʝʪʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ ʬʘʤʠʣʠʷ ʦʪ ʛʨʘʜ ʉʦʬʠʷ.  

 

3.5.1 ʈʦʜʦʩʣʦʚʠʝ 

ʉʝʤʝʡʩʪʚʦʪʦ ʝ ʦʪ ʙʲʣʛʘʨʩʢʠ ʧʨʦʠʟʭʦʜ ʠ ʚʩʠʯʢʠ ʥʝʛʦʚʠ ʯʣʝʥʦʚʝ ʞʠʚʝʷʪ ʚ ʛʨʘʜ 

ʉʦʬʠʷ. ɺ ʥʝʛʦ ʙʷʭʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʜʝʚʝʪ ʧʘʮʠʝʥʪʘ ʩ ʝʧʠʣʝʧʩʠʷ (ʧʝʪ ʞʝʥʠ ʠ 

ʯʝʪʠʨʠʤʘ ʤʲʞʝ) ʦʪ ʪʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʧʦʢʦʣʝʥʠʷ. ʇʨʠ ʝʜʠʥ ʦʪ ʯʣʝʥʦʚʝʪʝ ʥʘ 

ʩʝʤʝʡʩʪʚʦʪʦ ʚ ʧʲʨʚʦʪʦ ʧʦʢʦʣʝʥʠʝ, ʩʲʱʦ ʠʤʘʰʝ ʘʥʘʤʥʝʩʪʠʯʥʠ ʜʘʥʥʠ ʟʘ ʝʧʠʣʝʧʩʠʷ, 

ʥʦ ʧʘʮʠʝʥʪʢʘʪʘ ʝ ʧʦʯʠʥʘʣʘ ʧʨʝʜʠ ʜʘ ʟʘʧʦʯʥʝ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ ʠ ʟʘ 

ʪʦʚʘ ʪʷ ʥʝ ʙʝh ʝ ʚʢʣʶʯʝʥʘ ʚ ʥʘʩʪʦʷʱʦʪʦ ʠʟʣʦʞʝʥʠʝ.  ʉʪʨʫʢʪʫʨʘʪʘ ʥʘ ʬʘʤʠʣʠʷʪʘ ʝ 

ʧʨʝʜʩʪʘʚʝʥʘ ʥʘ ʬʠʛʫʨʘ 23.  

 

ʌʠʛʫʨʘ 23. ʈʦʜʦʩʣʦʚʠʝ ʥʘ ʬʘʤʠʣʠʷ ʦʪ ʛʨʘʜ ʉʦʬʠʷ. ʇʘʮʠʝʥʪʠʪʝ ʩ ʝʧʠʣʝʧʩʠʷ ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʩ ʯʝʨʥʠ ʩʠʤʚʦʣʠ. 

 

 

 

3.5.2. ʆʧʠʩʘʥʠʝ ʥʘ ʬʝʥʦʪʠʧʘ. 

 

ʉ ʙ̡ʨʘʥʘʪʘ ʜʦ ʤʦʤʝʥʪʘ ʢʣʠʥʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʜʝʚʝʪʪʝ ʯʣʝʥʦʚʝ ʥʘ ʬʘʤʠʣʠʷʪʘ, 

ʧʨʠ ʢʦʠʪʦ ʠʤʘ ʜʘʥʥʠ ʟʘ ʝʧʠʣʝʧʩʠʷ ʝ ʦʙʦʙʱʝʥʘ ʚ ʪʘʙʣʠʮʘ 12.  
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ʊʘʙʣʠʮʘ 12. ɼʘʥʥʠ ʦʪ ʧʨʦʚʝʜʝʥʠʪʝ ʢʣʠʥʠʯʥʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʠ ʩʝʤʝʡʩʪʚʦʪʦ ʦʪ ʛʨʘʜ ʉʦʬʠʷ.  

ˉ ʈʦʜʝʥ ʇʦʣ ɽʇ 

ʥʘʯʘʣʦ/

ʢʨʘʡ 

ɺʠʜʦʚʝ 

ɽʇ 

ʏʝʩʪʦʪʘ ʆʧʠʩʘʥʠʝ ʥʘ ɽʇ ɽɽɻ ʄʈʊ ɼʨʫʛʠ ʠʟʩʣʝʜʚʘʥʠʷ ʃʝʯʝʥʠʝ 

ʥʘ ɽʇ 

ʇʨʠʜʨʫʞʘʚʘ

ʱʠ 

ʟʘʙʦʣʷʚʘʥʠʷ 

ɯɯ-3 1947 ɾ 37ʛ./ 

ʧʨʦʜʲʣʞʘ

ʚʘʪ 

ʂʇʇ   ʇʲʨʚʦʥʘʯʘ

ʣʥʦ 1/ ʤ., 

ʩʝʛʘ 1/ 3-

4ʤ. 

ʌʝʥʦʤʝʥʠ ʥʘ jamais 

vu 

(2006): ɹʘʚʥʦʚʲʣʥʦʚʘ 

ʘʢʪʠʚʥʦʩʪ - ʧʨʝʜʠʤʥʦ ʪʝʪʘ 

ʚʲʣʥʠ ʩ ʙʠ ʌ ʤʘʢʩʠʤʫʤ; 

(2011): ʧʘʨʦʢʩʠʟʤʘʣʥʘ 

ʘʢʪʠʚʥʦʩʪ ʌ ʠ ʊ  (2012): 

ʇʘʨʦʢʩʠʟʤʘʣʥʘ ʘʢʪʠʚʥʦʩʪ 

ʜʚʫʩʪʨʘʥʥʦ ʌ  ʠ ʚ ɼ 

ʧʨʝʜʥʦ- ʊ 

2011 - ɽʜʠʥʠʯʥʠ 

ʣʝʚʢʦʧʘʪʠʯʥʠ 

ʬʦʢʫʩʠ ʚ ʃ-ʌ ʠ 

ʜʚʫʩʪʨʘʥʥʦ ʚ 

ʙʘʟʘʣʥʠʪʝ 

ʛʘʥʛʣʠʠ. 

ʄʝʟʠʘʣʥʘ ʛʣʠʦʟʘ 

ʚ ɼ ʧʨʝʜʥʦ-ʊ ʠ 

ʭʠʧʦʢʘʤʧʘʣʥʦ. 

ɼʫʨʘʣʥʘ ɸɺ 

ʬʠʩʪʫʣʘ ʚ ɼ-ʊ 

ʃʘʢʪʘʪ ʚ ʩʝʨʫʤ (2011ʛ) 

3.73mmol/l; 

ɸʫʜʠʦʛʨʘʤʘ(2011): 

ʜʚʫʩʪʨʘʥʥʦ ʥʝʚʨʦʩʝʥʟʦʨʥʦ 

ʥʘʤʘʣʝʥʠʝ ʥʘ ʩʣʫʭʘ; 

ɽʄɻ(2011): ʆʪ ʤ.ʜʝʣʪʦʠʜʝʫʩ 

ʠ ʙʠʮʝʧʩ ʙʨʘʭʠʠ ʝʜʠʥʠʯʥʠ 

ʤʠʦʛʝʥʥʠ ɸʇ. ʇʝʨʠʬʝʨʥʦ-

ʩʪʚʦʣʦʚʘ ʫʚʨʝʜʘ ʥʘ ʩʝʪʠʚʥʠ 

ʚʣʘʢʥʘ ʥʘ ʜʦʣʥʠ ʢʨʘʡʥʠʮʠ ʦʪ 

ʘʢʩʦʥʘʣʝʥ ʪʠʧ; ɽʭʦʂɻ (2011): 

ʃʂ ʭʠʧʝʨʪʨʦʬʠʷ, 

ʜʝʛʝʥʝʨʘʪʠʚʥʠ ʧʨʦʤʝʥʠ ʥʘ 

ʢʣʘʧʥʠʷ ʘʧʘʨʘʪ, ʤʘʣʢʘ 

ʤʠʪʨʘʣʥʘ ʠ ʪʨʠʢʫʩʧʠʜʘʣʥʘ 

ʠʥʩʫʬʠʮʠʝʥʮʠʷ; 

ʅʝʚʨʦʧʩʠʭʦʣʦʛ (2011): ʃʂʅ 

(ʄʄʉɽ= 26-27/30); 

VPA+LTG 

ʜʦ 2007; 

ʉʝʛʘ 

OXC+LTG 

ʄʘʢʫʣʥʘ 

ʜʝʛʝʥʝʨʘʮʠʷ; 

ɻʣʘʫʢʦʤʘ; ɿɼ 

ʪʠʧ ɯɯ; 

ɸʚʪʦʠʤʫʥʝʥ 

ʪʠʨʝʦʠʜʠʪ; 

ɸʍ; 

ʌʠʙʨʦʢʠʩʪʠʯʥ

ʘ ʙʦʣʝʩʪ ʥʘ 

ʜʷʩʥʘ ʤʣʝʯʥʘ 

ʞʣʝʟʘ; 

ɹʨʦʥʭʠʘʣʥʘ 

ʘʩʪʤʘ  

ɯɯɯ-1 1966 ɾ 16ʛ./ 

ʧʨʦʜʲʣʞʘ

ʚʘʪ 

ʇʇʇ 

(ʩʝʥʟʦ-

ʤʦʪʦʨʥʠ), 

ʂʇʇ, 

ɺɻʊʂʇ 

(ʧʨʝʜʠʤʥʦ 

ʥʦʱʥʠ)  

ʇʲʨʚʦʥʘʯʘ

ʣʥʦ: 

ɺɻʊʂʇ   2-

3 /ʤ, ʇʇʇ-

ʥʝʢʦʣʢʦʢʨʘ

ʪʥʦ ʜʥʝʚʥʦ 

ʠ ʂʇʇ 4-

5/ʩʝʜʤ.; 

ʉʝʛʘ  

1 ɺɻʊʂʇ/ 

ʛ., 2-3 ʂʇʇ 

/ʤ, 1 

ʇʇʇ/ʩʝʜʤ.   

ʇʇʇ:  ʩʪʷʛʘʥʝ ʠ 

ʠʟʪʨʲʧʚʘʥʝ ʚ ʣʝʚʠ 

ʢʨʘʡʥʠʮʠ, 

ʧʦʪʨʝʧʚʘʥʝ ʠ 

ʠʟʧʲʚʘʥʝ ʥʘ 

ʧʨʲʩʪʠʪʝ ʥʘ ʣʷʚʘʪʘ 

ʨʲʢʘ. ʂʇʇ- 

ʠʟʢʣʶʯʚʘʥʝ ʟʘ 1-2 

ʤʠʥ,  ʧʦ ʚʨʝʤʝ ʥʘ 

ʢʦʠʪʦ ʧʨʦʜʲʣʞʘʚʘ 

ʠʟʚʲʨʰʚʘʥʘʪʘ 

ʜʝʡʥʦʩʪ (ʙʝʟ 

ʩʧʦʤʝʥ), ʠʣʠ  ʩʧʠʨʘ 

(1990): ʃʝʢʦ ʠʟʨʘʟʝʥʠ 

ʠʨʠʪʘʪʠʚʥʠ ʧʨʦʤʝʥʠ ʦʪ 

ʦʩʪʨʠ ʠ ʪʝʪʘ ʚʲʣʥʠ, ʨʷʜʢʦ 

ʢʦʤʧʣʝʢʩʠ ʦʩʪʨʘ-ʙʘʚʥʘ 

ʚʲʣʥʘ, ʟʘʯʝʩʪʷʚʘʱʠ ʠ 

ʩʠʥʭʨʦʥʠʟʠʨʘʱʠ ʩʝ ʧʦ 

ʚʨʝʤʝ ʥʘ ʍɺ, ʢʦʛʘʪʦ ʩʘ 

ʚʲʚ ʚʠʜ ʥʘ ʟʘʣʧʦʚʝ. 

(1995): ʧʘʨʦʢʩʠʟʤʘʣʥʘ 

ʘʢʪʠʚʥʦʩʪ ʦʪ ʦʩʪʨʠ ʚʲʣʥʠ 

ʜʚʫʩʪʨʘʥʥʦ ʌ-ʉ ʠ ʊ ʩ 

ʧʨʦʤʝʥʣʠʚ ʧʨʝʚʝʩ ʚ ʃ ʠ ɼ 

ʧʦ ʚʨʝʤʝ ʥʘ ʍɺ. (2004): 

(2005, 2007, 

2011)- ʚ ʥʦʨʤʘ 

ʃʘʢʪʘʪ ʚ ʩʝʨʫʤ (2011ʛ): 

2.7mmol/l ; ɸʫʜʠʦʛʨʘʤʘ 

(2011)-ʥʦʨʤʘ; ʅʝʚʨʦʧʩʠʭʦʣʦʛ 

(2011) ï ʥʦʨʤʘ; ɽʄɻ (2011): 

ʣʝʢʦ ʠʟʨʘʟʝʥʘ ʤʠʦʛʝʥʥʘ 

ʫʚʨʝʜʘ ʚ ʛʦʨʥʠ  ʢʨʘʡʥʠʮʠ. 

ʇʝʨʠʬʝʨʥʦ-ʩʪʚʦʣʦʚʘ ʫʚʨʝʜʘ 

ʦʪ ʘʢʩʦʥʘʣʝʥ ʪʠʧ ʥʘ ʩʝʪʠʚʥʠ 

ʚʣʘʢʥʘ ʥʘ ʜʦʣʥʠ ʢʨʘʡʥʠʮʠ 

ɺ ʤʠʥʘʣʦʪʦ 

PB, VPA, 

CZP, CBZ; 

ʉʝʛʘ: 

OXC+Lacos

amide 

ʄʠʛʨʝʥʘ; 

ɸʚʪʦʠʤʫʥʝʥ 

ʪʠʨʝʦʠʜʠʪ; 

ʇʘʥʠʯʝʩʢʦ 

ʨʘʟʩʪʨʦʡʩʪʚʦ 

 



107 

 

ʩ ʚʪʨʝʥʯʝʥ ʧʦʛʣʝʜ ʠ 

ʧʨʠʤʣʷʩʢʚʘ;  

ʇʘʨʦʢʩʠʟʤʘʣʥʘ ʘʢʪʠʚʥʦʩʪ 

ʦʪ ʦʩʪʨʠ ʚʲʣʥʠ ʆ 

ʜʚʫʩʪʨʘʥʥʦ. (2007): 

ʂʨʘʪʢʦʪʨʘʡʥʘ 

ʧʘʨʦʢʩʠʟʤʘʣʥʘ ʘʢʪʠʚʥʦʩʪ 

ʧʦ ʚʨʝʤʝ ʥʘ ʍɺ ʚ ɼ-ʊ ʦʪ 

ʦʩʪʨʠ ʚʲʣʥʠ; (2011).  

ʇʘʨʦʢʩʠʟʤʘʣʥʘ ʘʢʪʠʚʥʦʩʪ 

ʜʚʫʩʪʨʘʥʥʦ ʌ-ʊ ʃ>ɼ 

ɯɯɯ-3 1975 ɾ ʆʪ  28ʛ./ 

ʧʨʦʜʲʣʞʘ

ʚʘʪ 

ʂʇʇ, ʇʇʇ 

(ʤʦʪʦʨʥʠ) 

ʇʲʨʚʦʥʘʯʘ

ʣʥʦ 1-2/ʛ; 

ʆʪ 2011 -

1/ʩʝʜʤ.; 

2012-1/ʤ  

ʂʇʇ -ʚʪʨʝʥʯʚʘʥʝ, 

ʧʨʠʤʣʷʩʢʚʘʥʝ, 

ʥʘʨʫʰʝʥʦ ʩʲʟʥʘʥʠʝ; 

ʇʇʇ- ʧʝʨʠʦʜʠʯʥʠ 

ʧʦʪʨʝʧʚʘʥʠʷ ʥʘ ɯV ʠ 

V ʧʨʲʩʪ ʥʘ ɼ ʨʲʢʘ  

(2007) - ʉʣʘʙʦ ʧʨʦʷʚʝʥ 

ʬʦʢʫʩ ʦʪ ʦʩʪʨʠ ʠ ʪʝʪʘ 

ʚʲʣʥʠ ʚ ɼ ʇ-ʊ. 

ɻʝʥʝʨʘʣʠʟʠʨʘʥʘ 

ʧʘʨʦʢʩʠʟʤʘʣʥʘ ʘʢʪʠʚʥʦʩʪ 

ʧʨʠ ʍɺ; (2008ʛ): 

ʧʘʨʦʢʩʠʟʤʘʣʥʘ ʘʢʪʠʚʥʦʩʪ 

ʧʨʠ ʍɺ ʙʠʬʨʦʥʪʘʣʥʦ ʩ 

ʪʝʥʜʝʥʮʠʷ ʢʲʤ 

ʛʝʥʝʨʘʣʠʟʘʮʠʷ. (2011ʛ) : 

ʥʦʨʤʘ; (2011ʛ): 

ʇʘʨʦʢʩʠʟʤʘʣʥʘ ʘʢʪʠʚʥʦʩʪ 

ʜʚʫʩʪʨʘʥʥʦ ʌ-ʉ ʃ>ɼ ʧʨʠ 

ʀʌ 

(2011): 

ʉʫʧʨʘʪʝʥʪʦʨʠʘʣ

ʥʦ ʚ ʃ-ʌ ʚ 

ʜʲʣʙʦʢʦʪʦ 

ʤʦʟʲʯʥʦ 

ʚʝʱʝʩʪʚʦ-

ʝʜʠʥʠʯʥʠ 

ʧʫʥʢʪʠʬʦʨʤʝʥʠ 

ʭʠʧʝʨʠʥʪʝʥʟʥʠ ʚ 

ʊ2 ʬʦʢʫʩʠ. ɿʘʢʣ. 

ʅʘʭʦʜʢʘʪʘ ʩʝ 

ʠʥʪʝʨʧʨʝʪʠʨʘ 

ʢʘʪʦ ʙʦʣʝʩʪ ʥʘ 

ʤʘʣʢʠʪʝ ʩʲʜʦʚʝ. 

ʃʝʢʦʩʪʝʧʝʥʥʘ 

ʤʘʣʢʦʤʦʟʲʯʥʘ 

ʘʪʨʦʬʠʷ. 

ʃʘʢʪʘʪ ʚ ʩʝʨʫʤ (2011ʛ)- 2.38 

mmol/l; ɽʄɻ (2012)- ʣʝʢʦ 

ʠʟʨʘʟʝʥʘ ʤʠʦʛʝʥʥʘ ʫʚʨʝʜʘ ʚ 

ʛʦʨʥʠ ʠ ʜʦʣʥʠ ʢʨʘʡʥʠʮʠ.; 

ɸʫʜʠʦʛʨʘʤʘ (2011)-ʥʦʨʤʘ; 

ʅʝʚʨʦʧʩʠʭʦʣʦʛ (2011) ï 

ʥʦʨʤʘ; ɽʭʦʂɻ (2012) ï ʚ 

ʥʦʨʤʘ 

ʇʨʝʜʠ  

VPA; ʉʝʛʘ 

LTG 

ʄʘʢʫʣʥʘ 

ʜʝʛʝʥʝʨʘʮʠʷ; 

ɻʣʘʫʢʦʤʘ; 

ɸʚʪʦʠʤʫʥʝʥ 

ʪʠʨʝʦʠʜʠʪ; 

ɻʣʘʚʦʙʦʣʠʝ 

(ʩʤʝʩʝʥ 

ʤʠʛʨʝʥʦʟʝʥ ʠ 

ʪʝʥʟʠʦʥʝʥ 

ʪʠʧ); 

ʌʠʙʨʦʘʜʝʥʦʤ 

ʥʘ ʜʷʩʥʘ 

ʤʣʝʯʥʘ ʞʣʝʟʘ; 

ʈʝʮʠʜʠʚʠʨʘʱʦ 

ʜʝʧʨʝʩʠʚʥʦ 

ʨʘʟʩʪʨʦʡʩʪʚʦ 

ɯɯɯ-5 1968 ɾ 35ʛ./ 

ʧʨʦʜʲʣʞʘ

ʚʘʪ 

ʂʇʇ ʇʲʨʚʦʥʘʯʘ

ʣʥʦ 

ʝʞʝʜʥʝʚʥʦ, 

ʩʝʛʘ - 2-3/ʛ. 

ʂʇʇ- ʧʦ ʪʠʧʘ deja-

vu (ʤʝʩʪʘ, ʩʠʪʫʘʮʠʠ, 

ʨʘʟʛʦʚʦʨʠ ʡ ʩʝ 

ʩʪʨʫʚʘʪ ʧʦʟʥʘʪʠ), 

ʢʘʢʪʦ ʠ ʧʨʠʩʪʲʧʠ, 

ʧʨʠ ʢʦʠʪʦ ʡ ʩʝ ʛʫʙʷʪ 

ʤʦʤʝʥʪʠ ʠ ʥʝ ʩʠ 

ʩʧʦʤʥʷ ʢʘʢʚʦ ʝ 

ʧʨʘʚʠʣʘ, ʢʘʢʪʦ ʠ 

ʢʨʘʪʢʦʪʨʘʡʥʠ (ʟʘ 

(2008): ʥʦʨʤʘʣʥʘ; (2008): 

ʜʠʬʫʟʥʦ ʧʨʲʩʥʘʪʠ ʪʝʪʘ ʠ 

ʦʩʪʨʠ ʚʲʣʥʠ; (2010): 

ʉʣʘʙʦ ʧʨʦʷʚʝʥ ʬʦʢʫʩ ʦʪ 

ʦʩʪʨʠ ʠ ʪʝʪʘ ʚʲʣʥʠ ʚ ʃ-ʊ 

ʧʨʠ ʍɺ.   

2010 ï ʚ ʥʦʨʤʘ. ʅʝ ʩʘ ʧʨʦʚʝʞʜʘʥʠ ʇʨʝʜʠ  

VPA; ʉʝʛʘ 

LTG 

ʅʘʨʫʰʝʥ 

ʚʲʛʣʝʭʠʜʨʘʪʝʥ 

ʪʦʣʝʨʘʥʩ; 

ɸʚʪʦʠʤʫʥʝʥ 

ʪʠʨʝʦʠʜʠʪ; 

ʄʠʛʨʝʥʘ; 

ʈʝʮʠʜʠʚʠʨʘʱʦ 

ʜʝʧʨʝʩʠʚʥʦ 

ʨʘʟʩʪʨʦʡʩʪʚʦ; 
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ʩʝʢ.) ʝʧʠʟʦʜʠ ʧʦ 

ʚʨʝʤʝ ʥʘ ʢʦʠʪʦ ʠʩʢʘ 

ʜʘ ʢʘʞʝ ʥʝʱʦ ʥʦ ʥʝ 

ʤʦʞʝ. 

ɯV-1 1988 ɾ 2ʛ./ 

ʧʨʦʜʲʣʞʘ

ʚʘʪ 

ʂʇʇ, ʇʇʇ 

(ʤʦʪʦʨʥʠ), 

ɺɻʊʂʇ 

ɺɻʊʂʇ- ʦʪ 

1/ʤ ʜʦ 1ʛ.;  

ɺ ʤʠʥʘʣʦʪʦ 

ʂʇʇ ʠ 

ʇʇʇ 

ʝʞʝʜʥʝʚʥʠ; 

ʉʝʛʘ 1-2/ʤ 

ʂʇʇ ï ʩʧʠʨʘ ʜʘ 

ʛʦʚʦʨʠ, ʥʝʘʜʝʢʚʘʪʥʘ 

ʟʘ ʥʷʢʦʣʢʦ ʤʠʥʫʪʠ. 

ɺɻʊʂʇ- ʫʩʝʱʘʥʝ ʟʘ 

ʟʘʪʦʧʣʷʥʝ, ʩʪʠʩʢʘʥʝ 

ʚ ʛʲʨʜʠʪʝ, ʙʦʣʢʘ ʚ 

ʩʪʦʤʘʭʘ, ʤʲʛʣʷʚʦ 

ʚʠʞʜʘʥʝ, 

ʧʦʩʣʝʜʚʘʥʠ ʦʪ 

ʧʘʜʘʥʝ ʥʘ ʟʝʤʷʪʘ, ʩ 

ʧʦʪʨʝʧʚʘʥʝ ʥʘ 

ʢʨʘʡʥʠʮʠʪʝ. 

ʅʦʱʥʠʪʝ ɺɻʊʂʇ 

ʧʨʦʪʠʯʘʪ ʩ 

ʚʦʢʘʣʠʟʘʮʠʷ, 

ʧʨʝʜʠʤʥʦ ʪʦʥʠʯʥʠ 

ʩʘ ʠ ʩʘ ʧʦʩʣʝʜʚʘʥʠ 

ʦʪ ʢʨʘʪʲʢ ʢʣʦʥʫʩ.  

ʇʇʇ- ʧʦʪʨʝʧʚʘʥʝ ʥʘ 

ʧʨʲʩʪʠʪʝ ʥʘ ʨʲʮʝʪʝ ʠ 

ʥʘ ʢʨʘʢʘ. 

(2001ʛ):  ʇʘʨʦʢʩʠʟʤʘʣʥʘ 

ʘʢʪʠʚʥʦʩʪ ʌ-ʊ ʧʨʠ ʍɺ. 

(2006ʛ): ʇʘʨʦʢʩʠʟʤʘʣʥʘ 

ʘʢʪʠʚʥʦʩʪ ʦʪ ʦʩʪʨʠ ʚʲʣʥʠ 

ʚ ʧʨʝʜʥʦ ʊ; (2007ʛ): 

ʇʘʨʦʢʩʠʟʤʘʣʥʘ ʘʢʪʠʚʥʦʩʪ 

ʜʚʫʩʪʨʘʥʥʦ ʊ ʃ>ɼ ʦʪ 

ʦʩʪʨʠ ʚʲʣʥʠ ʧʨʠ ʠ ʩʣʝʜ 

ʍɺ. (2009): 

ʛʝʥʝʨʘʣʠʟʠʨʘʥʘ 

ʧʘʨʦʢʩʠʟʤʘʣʥʘ ʘʢʪʠʚʥʦʩʪ 

ʩ ʘʤʧʣʠʪʫʜʝʥ ʤʘʢʩʠʤʫʤ 

ʌ-ʊ ʦʪ ʚʠʩʦʢʦ 

ʘʤʧʣʠʪʫʜʥʠ ʧʦʣʠʩʧʘʡʢ ï 

ʙʘʚʥʘ ʚʲʣʥʘ ʢʦʤʧʣʝʢʩʠ. 

(2011): ʀʨʠʪʘʮʠʦʥʥʠ 

ʧʨʦʷʚʠ ʚ ʧʨʝʜʥʠʪʝ 

ʦʪʚʝʞʜʘʥʠʷ 

2001, 2007 ʠ 

2011:  ʥʦʨʤʘ 

ʃʘʢʪʘʪ ʚ ʩʝʨʫʤ (2011ʛ): 2.03 

mmol/l; ɽʄɻ(2011): ʜʘʥʥʠ ʟʘ 

ʤʠʦʛʝʥʥʘ ʫʚʨʝʜʘ ʚ ʛʦʨʥʠ ʠ 

ʜʦʣʥʠ ʢʨʘʡʥʠʮʠ; 

ʅʝʚʨʦʧʩʠʭʦʣʦʛ (2011): ʥʦʨʤʘ 

ʇʨʝʟ 

ʛʦʜʠʥʠʪʝ: 

VPA, LTG, 

CBZ, LEV, 

GBP, CZP. 

ʉʝʛʘ:  LEV 

ʄʠʛʨʝʥʘ 

ɯV-3 1997 ʄ 7ʛ./ 

ʧʨʦʜʲʣʞʘ

ʚʘʪ 

ʇʇʇ 

(ʤʦʪʦʨʥʠ); 

ʂʇʇ 

ʂʇʇ  ʠ 

ʇʇʇ: 

ʧʲʨʚʦʥʘʯʘʣ

ʥʦ 

ʝʞʝʜʥʝʚʥʠ, 

ʧʦʥʘʩʪʦʷʱʝ

ʤ 1/ 

ʤʝʩʝʯʥʦ;  

ʇʇʇ ï ʧʦʪʨʝʧʚʘʥʝ 

ʥʘ ʧʨʲʩʪʠʪʝ ʥʘ 

ʨʲʢʘʪʘ; ʂʇʇ-

ʢʨʘʪʢʦʪʨʘʡʥʦ (ʜʦ 1 

ʤʠʥ.) ʚʪʨʝʥʯʚʘʥʝ ʥʘ 

ʧʦʛʣʝʜʘ ʧʦ ʚʨʝʤʝ ʥʘ 

ʢʦʝʪʦ ʝ ʥʝʢʦʥʪʘʢʪʝʥ 

ʠ ʥʝʧʦʜʚʠʞʝʥ, ʥʦ ʩʝ 

ʩʣʫʯʚʘ ʧʦʥʷʢʦʛʘ ʜʘ 

ʩʝ ʜʚʠʞʠ ʙʝʟʮʝʣʥʦ 

ʠʟ ʩʪʘʷʪʘ.   

(2007): ʦʛʥʠʱʥʘ 

ʘʙʥʦʨʤʥʦʩʪ ʦʪ ʦʩʪʨʠ, 

ʙʘʚʥʠ ʚʲʣʥʠ ʚ ʜʷʩʥʦ ʉ-ʈ; 

(2007): ʧʘʨʦʢʩʠʟʤʘʣʥʘ 

ʘʢʪʠʚʥʦʩʪ ʦʪ ʦʩʪʨʠʷ 

ʙʠʬʨʦʥʪʘʣʥʦ ʩ 

ʛʝʥʝʨʘʣʠʟʘʮʠʷ ʧʨʠ ʍɺ ʠ 

ʀʌʉ (2011) 

ʇʘʨʦʢʩʠʟʤʘʣʥʘ ʘʢʪʠʚʥʦʩʪ 

ʩ ʤʘʢʩʠʤʫʤ ʜʚʫʩʪʨʘʥʥʦ ʈ-

ʆ. 

2011 ï ʚ ʥʦʨʤʘ ʅʝʚʨʦʧʩʠʭʦʣʦʛ (2011) ï 

ʥʦʨʤʘʣʝʥ ʠʥʪʝʣʝʢʪ, ʩʠʥʜʨʦʤ 

ʥʘ ʥʘʨʫʰʝʥʦ ʚʥʠʤʘʥʠʝ ʠ 

ʭʠʧʝʨʘʢʪʠʚʥʦʩʪ, ʢʦʡʪʦ 

ʧʝʨʩʠʩʪʠʨʘ ʧʦ ʪʝʞʝʩʪ ʦʪ ʧʦ-

ʨʘʥʥʘ ʚʲʟʨʘʩʪ. 

ʇʨʝʜʠ  

VPA; ʉʝʛʘ 

LTG 

ʄʠʛʨʝʥʘ; 

ʉʠʥʜʨʦʤ ʥʘ 

ʥʘʨʫʰʝʥʦ 

ʚʥʠʤʘʥʠʝ ʠ 

ʭʠʧʝʨʘʢʪʠʚʥʦʩ

ʪ 
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ɯV- 4 1995 ʄ 2-3ʛ./ 

ʧʨʦʜʲʣʞʘ

ʚʘʪ 

ʄʠʦʢʣʦʥʠʠ 

? 

ʅʝʠʟʚʝʩʪʥʘ 

(ʧʦ-ʯʝʩʪʦ 

ʧʦ ʚʨʝʤʝ ʥʘ 

ʩʲʥ) 

ʇʦʪʨʝʧʚʘʥʝ ʥʘ 

ʝʜʠʥʠʯʥʠ ʤʫʩʢʫʣʠ 

ʥʘ ʨʲʮʝʪʝ ʠ ʢʨʘʢʘʪʘ 

(2007ʛ): ʦʩʪʨʠ ʚʲʣʥʠ ʩ ʌ 

ʤʘʢʩʠʤʫʤ ʧʨʠ ʍɺ; (2007ʛ) 

ʦʛʥʠʱʥʘ ʘʙʥʦʨʤʥʦʩʪ ʦʪ 

ʦʩʪʨʠ, ʙʘʚʥʠ, ʚʠʩʦʢʠ 

ʚʲʣʥʠ ʚ ʃ ʌ ʠ ʟʘʜʥʦ-ʊ, ʩ 

ʘʢʪʠʚʘʮʠʷ ʧʨʠ ʍɺ. 

(2009ʛ): ʥʦʨʤʘ (2010ʛ)- 

ʥʦʨʤʘ (2011ʛ): 

ʀʨʠʪʘʮʠʦʥʥʠ ʧʨʦʷʚʠ ʚ ʃ 

ʌ-ʉ ʧʨʠ ʍɺ. 

2009 ʠ 2011 ï ʚ 

ʥʦʨʤʘ 

ʅʝʚʨʦʧʩʠʭʦʣʦʛ (2011) ï 

ʥʦʨʤʘʣʝʥ ʠʥʪʝʣʝʢʪ 

CZP ʜʦ 

2009 

ʄʠʛʨʝʥʘ. ɿɼ 

ʪʠʧ 1  

ɯV-5 1998  ʈʘʥʥʘ 

ʜʝʪʩʢʘ 

ʚʲʟʨʘʩʪ/ 

ʧʨʦʜʲʣʞʘ

ʚʘʪ 

ʄʠʦʢʣʦʥʠʠ

? 

ʅʝʠʟʚʝʩʪʥʘ 

(ʧʦ-ʯʝʩʪʦ 

ʧʦ ʚʨʝʤʝ ʥʘ 

ʩʲʥ) 

ʇʦʪʨʝʧʚʘʥʝ ʥʘ 

ʝʜʠʥʠʯʥʠ ʤʫʩʢʫʣʠ 

ʥʘ ʨʲʮʝʪʝ ʠ ʢʨʘʢʘʪʘ 

(2007): ʣʝʢʠ ʜʠʬʫʟʥʠ 

ʧʨʦʤʝʥʠ ʦʪ ʪʝʪʘ ʠ ʦʩʪʨʠ 

ʚʲʣʥʠ, ʫʚʝʣʠʯʘʚʘʱʠ ʩʝ 

ʧʨʠ ʍɺ ʩ ʌ ʤʘʢʩʠʤʫʤ. 

ʇʘʨʦʢʩʠʟʤʘʣʥʘ ʘʢʪʠʚʥʦʩʪ 

ʦʪ ʦʩʪʨʠ ʚʲʣʥʠ 

ʙʠʬʨʦʥʪʘʣʥʦ ʧʨʠ ʍɺ. 

(2007): ʚ ʙʫʜʥʦʩʪ ʠ 

ʝʩʪʝʩʪʚʝʥ ʩʲʥ - ʠʟʨʘʟʝʥʘ 

ʦʛʥʠʱʥʘ ʘʙʥʦʨʤʥʦʩʪ ʦʪ 

ʦʩʪʨʠ, ʙʘʚʥʠ ʚʠʩʦʢʠ 

ʚʲʣʥʠ, ʩ ʧʦ-ʚʠʩʦʢʘ 

ʘʤʧʣʠʪʫʜʘ ʚ ɼ, ʯʝʩʪʘ 

ʩʠʥʭʨʦʥʠʟʘʮʠʷ. 

ɸʢʪʠʚʘʮʠʷ ʧʨʠ ʍɺ ʠ ʌʉ. 

(2011): ʌʦʢʫʩ ʦʪ ʦʩʪʨʠ 

ʚʲʣʥʠ ʚ ɼ-ʊ (ʨʷʜʢʘ ʠʟʷʚʘ). 

ɻʝʥʝʨʘʣʠʟʠʨʘʥʘ 

ʧʘʨʦʢʩʠʟʤʘʣʥʘ ʘʢʪʠʚʥʦʩʪ 

ʦʪ ʦʩʪʨʠ ʚʲʣʥʠ ʧʨʠ 

ʘʢʪʠʚʘʮʠʦʥʥʠʪʝ ʧʨʦʙʠ. 

2012ʛ ï ʚ ʥʦʨʤʘ ɸʫʜʠʦʛʨʘʤʘ (2011) - ʃʠʧʩʘ ʥʘ 

ʩʣʫʭ ʚ ʣʷʚʦʪʦ ʫʭʦ. ɿʘʢʣ. 

ʅʝʚʨʠʪ ʥʘ ʥ. ʩʪʘʪʦʘʢʫʩʪʠʢʫʩ ʚ 

ʣʷʚʦ. ʄʩʉɽʇ (2011): ʧʨʠ 

ʩʪʠʤʫʣʘʮʠʷ  ʥʘ ʣʷʚʦ ʫʭʦ ʩʝ 

ʨʝʛʠʩʪʨʠʨʘ ʧʦʜʯʝʨʪʘʥʦ 

ʩʤʫʪʝʥʘ ʩʣʫʭʦʚʘ ʘʬʝʨʝʥʪʘʮʠʷ 

(ʦʛʨʘʥʠʯʝʥ ʦʙʝʤ ʠ ʩ 

ʫʜʲʣʞʝʥʦ ʧʨʦʚʦʜʥʦ ʚʨʝʤʝ ʥʘ 

ʧʨʝʜʠʤʥʦ ʧʝʨʠʬʝʨʥʦ ʥʠʚʦ 

(ʢʦʭʣʝʘ, ʩʣʫʭʦʚ ʥʝʨʚ ʚ 

ʝʢʩʪʨʘʢʨʘʥʠʘʣʥʘʪʘ ʤʫ ʯʘʩʪ). 

ʅʘ ʩʨʝʜʥʦ ʠ ʚʠʩʦʢʦ ʩʪʚʦʣʦʚʦ 

ʥʠʚʦ, ʩʣʫʭʦʚʘʪʘ ʘʬʝʨʝʥʪʘʮʠʷ 

ʝ ʚ ʥʦʨʤʘ. 

ʅʝ ʝ 

ʧʨʦʚʝʞʜʘʣ 

ʄʠʛʨʝʥʘ 

ɯV-6 2006 ʄ 2ʛ./?? ʄʠʦʢʣʦʥʠʠ

? 

ʅʝʠʟʚʝʩʪʥʘ 

(ʧʦ-ʯʝʩʪʦ 

ʧʦ ʚʨʝʤʝ ʥʘ 

ʩʲʥ) 

ʇʦʪʨʝʧʚʘʥʝ ʥʘ 

ʝʜʠʥʠʯʥʠ ʤʫʩʢʫʣʠ 

ʥʘ ʨʲʮʝʪʝ ʠ ʢʨʘʢʘʪʘ 

(2008): ʚ ʙʫʜʥʦʩʪ ʠ ʧʦ 

ʚʨʝʤʝ ʥʘ ʝʩʪʝʩʪʚʝʥ ʩʲʥ - 

ʝʜʥʦʢʨʘʪʝʥ ʧʘʨʦʢʩʠʟʲʤ ʦʪ 

ʦʩʪʨʠ, ʙʘʚʥʠ, ʚʠʩʦʢʠ 

ʚʲʣʥʠ. 

ʅʝ ʝ ʧʨʦʚʝʞʜʘʥ ʇʩʠʭʦʣʦʛ (2009): ɿʘʜʨʲʞʢʘ ʚ 

ʝʢʩʧʨʝʩʠʚʥʘʪʘ ʨʝʯ ʥʘ ʬʦʥʘ ʥʘ 

ʩʲʭʨʘʥʝʥ ʠʥʪʝʣʝʢʪ 

(ʢʦʛʥʠʪʠʚʥʠ ʩʧʦʩʦʙʥʦʩʪʠ). 

ʂʦʥʪʘʢʪʝʥ, ʨʘʟʙʠʨʘ ʠ 

ʅʝ ʝ 

ʧʨʦʚʝʞʜʘʣ 

ʅʝ 
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ʠʟʧʲʣʥʷʚʘ ʧʦʨʲʯʢʠ. ʀʛʨʘʝ ʧʦ 

ʧʦʜʨʘʞʘʥʠʝ. ʇʨʠʝʤʘ ʠ ʪʲʨʩʠ 

ʧʦʤʦʱ. ʆʙʱʫʚʘ ʩʲʩ 

ʟʚʫʢʦʧʦʜʨʘʞʘʥʠʷ. ʄʥʦʛʦ 

ʩʦʙʩʪʚʝʥʦ ʩʣʦʚʦʪʚʦʨʯʝʩʪʚʦ.  

ˉ- ʥʦʤʝʨ ʥʘ ʧʘʮʠʝʥʪʘ ʚ ʨʦʜʦʩʣʦʚʠʝʪʦ; ʄ-ʤʲʞ; ɾ-ʞʝʥʘ; ɽʇ ï ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ; ʤ-ʤʝʩʝʮ; ʛ-ʛʦʜʠʥʘ; ʩʝʜʤ.-ʩʝʜʤʠʯʥʦ; ʩʝʢ.-ʩʝʢʫʥʜʠ; ʌ- ʬʨʦʥʪʘʣʥʦ; ʊ-ʪʝʤʧʦʨʘʣʥʦ; ʉ- ʮʝʥʪʨʘʣʥʦ; ʈ-

ʧʘʨʠʝʪʘʣʥʦ;  ʍɺ ï ʭʠʧʝʨʚʝʥʪʠʣʘʮʠʷ; ʀʌʉ ï ʠʥʪʝʨʤʠʪʝʥʪʥʘ ʬʦʪʦʩʪʠʤʫʣʘʮʠʷ; ɼ-ʜʷʩʥʦ; ʃ-ʣʷʚʦ; ɸɺ ï ʘʨʪʝʨʠʦ- ʚʝʥʦʟʥʘ;  ɸʇ ï ʘʢʮʠʦʥʝʥ ʧʦʪʝʥʮʠʘʣ; ɽʭʦʂɻ ï ʝʭʦʢʘʨʜʠʦʛʨʘʬʠʷ; ʃʂ ï 

ʣʷʚʘ ʢʘʤʝʨʘ; ʃʂʅ ï ʣʝʢʦ ʢʦʛʥʠʪʠʚʥʦ ʥʘʨʫʰʝʥʠʝ; VPA-ʚʘʣʧʨʦʝʚʘ ʢʠʩʝʣʠʥʘ; LTG- Lamotrigine; OXC-Oxcarbazepine; LEV ï Levetiracetam; CZP- Clonazepam; GBP ï Gabapentine; ɿɼ ï 

ʟʘʭʘʨʝʥ ʜʠʘʙʝʪ; ɸʍ ï ʘʨʪʝʨʠʘʣʥʘ ʭʠʧʝʨʪʦʥʠʷ; ?? ï ʣʠʧʩʚʘ ʩʠʛʫʨʥʘ ʠʥʬʦʨʤʘʮʠʷ; ɿʘʢʣ. - ʟʘʢʣʶʯʝʥʠʝ
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ɹʨʝʤʝʥʥʦʩʪʪʘ, ʨʘʞʜʘʥʝʪʦ ʠ ʧʦʩʪʥʘʪʘʣʥʠʷʪ ʧʝʨʠʦʜ ʩʘ ʙʠʣʠ ʥʦʨʤʘʣʥʠ ʧʨʠ ʦʩʝʤ 

ʦʪ ʦʙʱʦ ʜʝʚʝʪ ʯʣʝʥʦʚʝ ʥʘ ʬʘʤʠʣʠʷʪʘ. ʇʘʮʠʝʥʪ ɯV-3 ʝ ʨʦʜʝʥ ʥʘ ʪʝʨʤʠʥ, ʥʦ ʩ 

ʜʘʥʥʠ ʟʘ ʧʝʨʠʥʘʪʘʣʥʘ ʘʩʬʠʢʩʠʷ ʠ ʧʨʦʪʨʘʭʠʨʘʥ ʠʢʪʝʨ. ɺʩʠʯʢʠ ʧʘʮʠʝʥʪʠ ʩʘ ʩ 

ʥʦʨʤʘʣʥʦ ʨʘʥʥʦ ʥʝʨʚʥʦʧʩʠʭʠʯʥʦ ʨʘʟʚʠʪʠʝ. ʇʦ ʘʥʘʤʥʝʩʪʠʯʥʠ ʜʘʥʥʠ, 

ʧʘʮʠʝʥʪʢʠʪʝ ɯɯɯ-1 ʠ ɯɯɯ-5 ʩʘ ʧʨʝʙʦʣʝʜʫʚʘʣʠ ʦʪ ʚʠʨʫʩʝʥ ʤʝʥʠʥʛʠʪ, ʩʲʦʪʚʝʪʥʦ ʥʘ 19 

ʠ 16 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ (ʣʠʧʩʚʘ ʤʝʜʠʮʠʥʩʢʘ ʜʦʢʫʤʝʥʪʘʮʠʷ).   

ʅʘʯʘʣʦʪʦ ʥʘ ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʚ ʪʦʚʘ ʩʝʤʝʡʩʪʚʦ ʚʘʨʠʨʘ ʟʥʘʯʠʪʝʣʥʦ 

ʧʨʠ ʦʪʜʝʣʥʠʪʝ ʯʣʝʥʦʚʝ ʥʘ ʬʘʤʠʣʠʷʪʘ ʠ ʝ ʦʪ 2 ʜʦ 37 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ. ʇʨʠ ʥʠʪʦ 

ʝʜʠʥ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʥʷʤʘ ʜʘʥʥʠ ʟʘ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ. ʆʧʠʩʚʘʪ ʩʝ ʜʚʘ ʦʩʥʦʚʥʠ 

ʚʠʜʘ ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ ï ʧʘʨʮʠʘʣʥʠ (ʧʨʦʩʪʠ ʠ ʢʦʤʧʣʝʢʩʥʠ) ʩ ʠʣʠ ʙʝʟ 

ʚʪʦʨʠʯʥʘ ʛʝʥʝʨʘʣʠʟʘʮʠʷ ʠ ʤʠʦʢʣʦʥʠʯʥʠ, ʢʘʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʦʚʘ ʚ 

ʩʝʤʝʡʩʪʚʦʪʦ ʩʝ ʦʬʦʨʤʷʪ ʜʚʘ ʦʩʥʦʚʥʠ ʬʝʥʦʪʠʧʘ. ʉ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ ʩʘ 6/9 

ʯʣʝʥʦʚʝ ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ (ɯɯ-3, ɯɯɯ-1, ɯɯɯ-3, ɯɯɯ-5, ɯV-1 ʠ ɯV-3) ʠ ʪʝ ʦʬʦʨʤʷʪ ʧʲʨʚʠʷ 

ʬʝʥʦʪʠʧ (ʪʘʙʣʠʮʘ 12). ʇʘʨʮʠʘʣʥʠʪʝ ʧʨʠʩʪʲʧʠ ʩʘ ʧʨʦʩʪʠ ʤʦʪʦʨʥʠ, ʘ ʧʨʠ ʝʜʠʥ 

ʧʘʮʠʝʥʪ ʩʝʥʟʦʤʦʪʦʨʥʠ (ʧʨʦʪʠʯʘʱʠ ʩ ʧʦʪʨʝʧʚʘʥʝ ʠ/ʠʣʠ ʠʟʪʨʲʧʚʘʥʝ ʥʘ ʧʨʲʩʪʠʪʝ 

ʥʘ ʨʲʮʝʪʝ ʠ ʢʨʘʢʘ) ʠ ʢʦʤʧʣʝʢʩʥʠ ʧʘʨʮʠʘʣʥʠ (ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʠ ʩʝ ʩ ʬʝʥʦʤʝʥʠ ʥʘ 

déjà-vu ʠʣʠ jamais-vu, ʦʨʦ-ʘʣʠʤʝʥʪʘʨʥʠ ʠ ʜʚʠʛʘʪʝʣʥʠ ʘʚʪʦʤʘʪʠʟʤʠ, ʜʠʩʬʘʟʠʷ). 

ʇʨʠ 2/6 ʧʘʮʠʝʥʪʘ (ɯɯ-2 ʠ ɯɯɯ-5) ʩʝ ʦʧʠʩʚʘʪ ʩʘʤʦ ʢʦʤʧʣʝʢʩʥʠ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ, 

ʘ ʧʨʠ ʦʩʪʘʥʘʣʠʪʝ 4/6 ʩʘ ʥʘʣʠʮʝ ʠ ʧʨʦʩʪʠ ʠ ʢʦʤʧʣʝʢʩʥʠ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ. 

ɺʪʦʨʠʯʥʘ ʛʝʥʝʨʘʣʠʟʘʮʠʷ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʠ ʜʚʘʤʘ ʦʪ ʧʘʮʠʝʥʪʠʪʝ (ɯɯɯ-1 ʠ ɯV-1), 

ʧʨʝʜʠʤʥʦ ʧʦ ʚʨʝʤʝ ʥʘ ʥʦʱʝʥ ʩʲʥ. ʏʝʩʪʦʪʘʪʘ ʥʘ ʧʘʨʮʠʘʣʥʠʪʝ ʧʨʠʩʪʲʧʠ ʚʘʨʠʨʘ 

ʧʨʠ ʦʪʜʝʣʥʠʪʝ ʠʥʜʠʚʠʜʠ, ʢʘʪʦ ʧʨʠ ʜʝʙʶʪʘ ʥʘ ʝʧʠʣʝʧʩʠʷʪʘ ʥʘʡ-ʯʝʩʪʦ ʪʝ ʩʘ ʙʠʣʠ 

ʝʞʝʜʥʝʚʥʠ, ʘ ʚ ʩʣʝʜʚʘʱʠʪʝ ʛʦʜʠʥʠ ʩʘ ʩʝ ʨʘʟʨʝʜʠʣʠ ʥʘ 1-2/ ʤʝʩʝʯʥʦ ʜʦ 1-2/ 

ʛʦʜʠʰʥʦ. ɺʪʦʨʠʯʥʦ-ʛʝʥʝʨʘʣʠʟʠʨʘʥʠʪʝ ʧʨʠʩʪʲʧʠ ʩʘ ʧʦ-ʨʝʜʢʠ ʩ ʯʝʩʪʦʪʘ ʦʪ 2-3/ 

ʤʝʩʝʯʥʦ ʜʦ 2-3/ ʛʦʜʠʰʥʦ. ɺʪʦʨʠʷʪ ʬʝʥʦʪʠʧ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʤʠʦʢʣʦʥʠʠ ʩ 

ʥʘʯʘʣʦ ʦʢʦʣʦ 2 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ, ʧʦʷʚʷʚʘʱʠ ʩʝ ʚ ʙʫʜʥʦʩʪ ʠ ʧʦ-ʯʝʩʪʦ ʧʦ ʚʨʝʤʝ ʥʘ 

ʥʦʱʝʥ ʩʲʥ. ʉ ʪʘʢʲʚ ʬʝʥʦʪʠʧ ʩʘ 3/6 ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʦʪ ʧʦʩʣʝʜʥʦʪʦ ʯʝʪʚʲʨʪʦ 

ʧʦʢʦʣʝʥʠʝ ʥʘ ʬʘʤʠʣʠʷʪʘ (ɯV-4, ɯV-5 ʠ ɯV-6). ʄʠʦʢʣʦʥʠʠʪʝ ʩʝ ʠʟʨʘʟʷʚʘʪ ʚ 

ʧʦʪʨʝʧʚʘʥʝ ʥʘ ʝʜʠʥʠʯʥʠ ʤʫʩʢʫʣʠ ʧʦ ʨʲʮʝʪʝ ʠ ʢʨʘʢʘʪʘ ʩ ʥʝʠʟʚʝʩʪʥʘ ʯʝʩʪʦʪʘ.  

ʀʥʪʝʨʠʢʪʘʣʥʠʪʝ ɽɽɻ ʟʘʧʠʩʠ ʩʘ ʘʙʥʦʨʤʥʠ ʧʨʠ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ (ʪʘʙʣʠʮʘ 

12), ʩ ʜʘʥʥʠ ʟʘ ʧʘʨʦʢʩʠʟʤʘʣʥʘ ʘʢʪʠʚʥʦʩʪ ʦʪ ʦʩʪʨʠ ʚʲʣʥʠ ʬʨʦʥʪʘʣʥʦ (ʬʨʦʥʪʦ-

ʪʝʤʧʦʨʘʣʥʦ) ʠʣʠ ʛʝʥʝʨʘʣʠʟʠʨʘʥʘ ʩ ʬʨʦʥʪʘʣʝʥ ʤʘʢʩʠʤʫʤ, ʘ ʧʨʠ ʦʪʜʝʣʥʠ ʙʦʣʥʠ 
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ʙʝh ʝ ʨʝʛʠʩʪʨʠʨʘʥʘ ʠ ʦʛʥʠʱʥʘ ʥʘʭʦʜʢʘ ʚ ʪʝʤʧʦʨʘʣʥʠʪʝ ʦʪʚʝʞʜʘʥʠʷ (ʌʠʛʫʨʠ 24ʘ 

ʠ ʙ, 25 ʠ 26). 

 

ʌʠʛʫʨʠ 24 ʘ ʠ ʙ. ʀʥʪʝʨʠʢʪʘʣʝʥ ɽɽɻ ʟʘʧʠʩ ʥʘ ʧʘʮʠʝʥʪ ɯV-1 ʥʘ 17 ʛʦʜʠʰʥʘ 

ʚʲʟʨʘʩʪ ʩ ʜʘʥʥʠ ʟʘ ʛʝʥʝʨʘʣʠʟʠʨʘʥʘ ʧʘʨʦʢʩʠʟʤʘʣʥʘ ʘʢʪʠʚʥʦʩʪ ʦʪ ʦʩʪʨʠ ʠ 

ʚʠʩʦʢʦʘʤʧʣʠʪʫʜʥʠ ʙʘʚʥʠ ʚʲʣʥʠ ʩ ʬʨʦʥʪʘʣʝʥ ʤʘʢʩʠʤʫʤ.  

 

(ʘ) 

 

(ʙ) 
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ʌʠʛʫʨʘ 25. ʀʥʪʝʨʠʢʪʘʣʝʥ ɽɽɻ ʟʘʧʠʩ ʥʘ ʧʘʮʠʝʥʪ ɯɯɯ-1 ʥʘ 45 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʩ 

ʜʘʥʥʠ ʟʘ ʧʘʨʦʢʩʠʟʤʘʣʥʘ ʘʢʪʠʚʥʦʩʪ ʜʚʫʩʪʨʘʥʥʦ ʬʨʦʥʪʦ-ʪʝʤʧʦʨʘʣʥʦ ʩ ʧʨʝʚʝʩ ʚ 

ʣʷʚʦ. 

 

 

ʌʠʛʫʨʘ 26. ʀʥʪʝʨʠʢʪʘʣʝʥ ɽɽɻ ʟʘʧʠʩ ʥʘ ʧʘʮʠʝʥʪ ɯV-5 ʥʘ 14 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ. 

ʌʦʢʫʩ ʦʪ ʦʩʪʨʠ ʚʲʣʥʠ ʚ ʜʷʩʥʦ ʪʝʤʧʦʨʘʣʥʦ (ʨʷʜʢʘ ʠʟʷʚʘ). ɻʝʥʝʨʘʣʠʟʠʨʘʥʘ 

ʧʘʨʦʢʩʠʟʤʘʣʥʘ ʘʢʪʠʚʥʦʩʪ ʦʪ ʦʩʪʨʠ ʚʲʣʥʠ ʧʨʠ ʘʢʪʠʚʘʮʠʦʥʥʠʪʝ ʧʨʦʙʠ. 
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ʅʝʚʨʦʣʦʛʠʯʥʠʷʪ ʩʪʘʪʫʩ ʝ ʥʦʨʤʘʣʝʥ ʧʨʠ 6/9 ʧʘʮʠʝʥʪʠ. ʇʨʠ ʧʘʮʠʝʥʪʢʘʪʘ ɯɯ-3 

ʙʝʰʝ ʫʩʪʘʥʦʚʝʥʘ ʣʝʚʦʩʪʨʘʥʥʘ ʧʪʦʟʘ ʥʘ ʢʣʝʧʘʯʘ, ʜʚʫʩʪʨʘʥʝʥ ʭʠʧʘʢʫʟʠʩ, 

ʜʚʫʩʪʨʘʥʥʘ ʘʤʙʣʠʦʧʠʷ ʠ ʜʠʩʪʘʣʝʥ ʩʝʥʟʦ-ʤʦʪʦʨʝʥ ʧʦʣʠʥʝʚʨʦʧʘʪʝʥ ʩʠʥʜʨʦʤ ʚ 

ʜʦʣʥʠ ʢʨʘʡʥʠʮʠ, ʧʨʠ ɯɯɯ-3 ï ʜʠʩʢʨʝʪʥʠ ʧʠʨʘʤʠʜʥʠ ʙʝʣʝʟʠ ʚ ʣʝʚʠʷ ʢʨʘʢ ʠ 

ʜʚʫʩʪʨʘʥʥʘ ʘʤʙʣʠʦʧʠʷ, ʘ ʧʘʮʠʝʥʪ ɯV-3 ʝ ʩ ʣʠʧʩʚʘʱ ʩʣʫʭ ʚ ʣʷʚʦ. 

ʄʈʊ ʥʘ ʛʣʘʚʝʥ ʤʦʟʲʢ ʙʝh ʝ ʧʨʦʚʝʜʝʥ ʧʨʠ  8/9 ʠʥʜʠʚʠʜʘ, ʢʘʪʦ ʧʨʠ ʪʨʠʤʘ ʦʪ 

ʧʘʮʠʝʥʪʠʪʝ ʩʝ ʦʩʲʱʝʩʪʚʠ ʧʦʚʝʯʝ ʦʪ ʝʜʥʦ ʠʟʩʣʝʜʚʘʥʝ (ɯɯɯ-1, ɯV-1 ʠ ɯV-4). 

ʅʘʭʦʜʢʘʪʘ ʝ ʚ ʥʦʨʤʘ ʧʨʠ ʰʝʩʪ ʦʪ ʧʘʮʠʝʥʪʠʪʝ. ʇʨʠ ʄʈʊ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ 

ʧʘʮʠʝʥʪʢʘʪʘ ɯɯ-3, ʧʨʦʚʝʜʝʥʦ ʥʘ 64 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʩʝ ʠʟʦʙʨʘʟʷʚʘʪ ʝʜʠʥʠʯʥʠ 

ʣʝʚʢʦʧʘʪʠʯʥʠ ʬʦʢʫʩʠ ʚ ʣʷʚʦ ʬʨʦʥʪʘʣʥʦ ʠ ʜʚʫʩʪʨʘʥʥʦ ʚ ʙʘʟʘʣʥʠʪʝ ʛʘʥʛʣʠʠ, 

ʤʝʟʠʘʣʥʘ ʛʣʠʦʟʘ ʚ ʜʷʩʥʦ ʧʨʝʜʥʦ-ʪʝʤʧʦʨʘʣʥʦ ʠ ʭʠʧʦʢʘʤʧʘʣʥʦ ʠ ʜʫʨʘʣʥʘ ʘʨʪʝʨʠʦ-

ʚʝʥʦʟʥʘ ʬʠʩʪʫʣʘ ʚ ʜʷʩʥʦ ʪʝʤʧʦʨʘʣʥʦ. ʇʨʠ ʄʈʊ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʧʘʮʠʝʥʪʢʘʪʘ ɯɯɯ-

3, ʧʨʦʚʝʜʝʥʦ ʥʘ 36 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʝʜʠʥʠʯʥʠ ʧʫʥʢʪʠʬʦʨʤʝʥʠ 

ʭʠʧʝʨʠʥʪʝʥʟʥʠ ʚ ʊ2 ʬʦʢʫʩʠ, ʠʥʪʝʨʧʨʝʪʠʨʘʥʠ ʢʘʪʦ ʙʦʣʝʩʪ ʥʘ ʤʘʣʢʠʪʝ ʩʲʜʦʚʝ ʠ 

ʣʝʢʦʩʪʝʧʝʥʥʘ ʤʘʣʢʦʤʦʟʲʯʥʘ ʘʪʨʦʬʠʷ (ʌʠʛʫʨʘ 27). 

 

ʌʠʛʫʨʘ 27. ʄʈʊ ʥʘ ʛʣʘʚʝʥ ʤʦʟʲʢ ʥʘ ʧʘʮʠʝʥʪʢʘ ɯɯɯ-3 ʥʘ 36 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ. ʘ) 

ʂʦʨʦʥʘʨʝʥ ʊ2 ʦʙʨʘʟ, ʜʝʤʦʥʩʪʨʠʨʘʱ ʤʘʣʢʦʤʦʟʲʯʥʘ ʘʪʨʦʬʠʷ ʩ ʜʠʣʘʪʘʮʠʷ ʥʘ 

ʠʥʪʝʨʬʦʣʠʘʨʥʠʪʝ ʮʠʩʪʝʨʥʠ ʜʚʫʩʪʨʘʥʥʦ ʩʠʤʝʪʨʠʯʥʦ; ʙ) ʂʦʨʦʥʘʨʝʥ FLAIR ʦʙʨʘʟ 

ʩ ʜʘʥʥʠ ʟʘ ʜʚʘ ʤʘʣʢʠ ʭʠʧʝʨʠʥʪʝʥʟʥʠ ʬʦʢʫʩʘ, ʩʲʦʪʚʝʪʥʦ ʚ ʜʲʣʙʦʢʦʪʦ ʠ 

ʧʦʜʢʦʨʦʚʦʪʦ ʙʷʣʦ ʤʦʟʲʯʥʦ ʚʝʱʝʩʪʚʦ ʚ ʣʷʚʦ ʬʨʦʥʪʘʣʥʦ. 

 

a)                                                                    ʙ) 
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ʅʝʚʨʦʧʩʠʭʦʣʦʛʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ ʙʝh ʝ ʦʩʲʱʝʩʪʚʝʥʦ ʧʨʠ 7/9 ʙʦʣʥʠ, ʢʘʪʦ ʪʦ ʝ ʚ 

ʥʦʨʤʘ ʧʨʠ ʧʝʪ ʦʪ ʪʷʭ (ʪʘʙʣʠʮʘ 12). ʇʨʠ ʧʘʮʠʝʥʪʢʘʪʘ ɯɯ-3 ʩʝ ʫʩʪʘʥʦʚʠ ʣʝʢʦ 

ʢʦʛʥʠʪʠʚʥʦ ʥʘʨʫʰʝʥʠʝ (ʄʄSɽ=26-27/30), ʘ ʧʘʮʠʝʥʪ ɯV-6 ʝ ʩʲʩ ʟʘʜʨʲʞʢʘ ʚ 

ʝʢʩʧʨʝʩʠʚʥʘʪʘ ʨʝʯ ʥʘ ʬʦʥʘ ʥʘ ʩʲʭʨʘʥʝʥ ʠʥʪʝʣʝʢʪ. ʇʘʮʠʝʥʪ ɯV-3 ʝ ʩ ʥʦʨʤʘʣʝʥ 

ʠʥʪʝʣʝʢʪ, ʥʦ ʩ ʭʠʧʝʨʘʢʪʠʚʥʦʩʪ ʠ ʜʝʬʠʮʠʪ ʥʘ ʚʥʠʤʘʥʠʝ. 

ʆʩʚʝʥ ʝʧʠʣʝʧʩʠʷ, ʧʨʠ ʯʣʝʥʦʚʝʪʝ ʥʘ ʪʘʟʠ ʬʘʤʠʣʠʷ ʙʷʭʘ ʩʲʦʙʝɦʥʠ ʠ ʩʣʝʜʥʠʪʝ  

ʧʨʠʜʨʫʞʘʚʘʱʠ ʟʘʙʦʣʷʚʘʥʠʷ: ʤʠʛʨʝʥʦʟʝʥ ʪʠʧ ʛʣʘʚʦʙʦʣʠʝ (ʙʝʟ ʘʫʨʘ) ï ʧʨʠ 7/9 

ʧʘʮʠʝʥʪʘ, ʢʘʪʦ ʧʨʠʩʪʲʧʠʪʝ ʦʪ ʛʣʘʚʦʙʦʣʠʝ ʩʘ ʥʝʟʘʚʠʩʠʤʠ ʦʪ ʝʧʠʣʝʧʪʠʯʥʠʪʝ 

ʧʨʠʩʪʲʧʠ; ʟʘʭʘʨʝʥ ʜʠʘʙʝʪ ï ʧʨʠ 2/9 ʧʘʮʠʝʥʪʠ, ʢʘʪʦ ɯɯ-3 ʝ ʩʲʩ ʟʘʭʘʨʝʥ ʜʠʘʙʝʪ ʪʠʧ 

2, ʘ ɯV-4 ʝ ʩʲʩ ʟʘʭʘʨʝʥ ʜʠʘʙʝʪ ʪʠʧ 1, ʥʘʨʫʰʝʥ ʚʲʛʣʝʭʠʜʨʘʪʝʥ ʪʦʣʝʨʘʥʩ - ʧʨʠ ɯɯɯ-5; 

ʘʚʪʦʠʤʫʥʝʥ ʪʠʨʝʦʠʜʠʪ ï ʧʨʠ 4/9 ʧʘʮʠʝʥʪʠ (ɯɯ-3, ɯɯɯ-1, ɯɯɯ-3 ʠ ɯɯɯ-5), 

ʨʝʮʠʜʠʚʠʨʘʱʦ ʜʝʧʨʝʩʠʚʥʦ ʨʘʟʩʪʨʦʡʩʪʚʦ ʧʨʠ 2/9 ʧʘʮʠʝʥʪʢʠ (ɯɯɯ-3 ʠ ɯɯɯ-5);  

ʤʘʢʫʣʥʘ ʜʝʛʝʥʝʨʘʮʠʷ ʧʨʠ ʜʚʝ ʧʘʮʠʝʥʪʢʠ (ɯɯ-3 ʠ ɯɯɯ-3). 

ɺ ʪʘʟʠ ʬʘʤʠʣʠʷ ʙʷʭʘ ʧʨʦʚʝʜʝʥʠ ʠ ʥʷʢʦʠ ʜʦʧʲʣʥʠʪʝʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʢʘʪʦ 

ʦʩʥʦʚʘʥʠʝ ʟʘ ʪʦʚʘ ʙʝh ʝ ʩʲʯʝʪʘʥʠʝʪʦ ʥʘ ʧʦʣʠʤʦʨʬʥʠ ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ ʩ 

ʦʧʠʩʘʥʠʪʝ ʧʦ-ʛʦʨʝ ʧʨʠʜʨʫʞʘʚʘʱʠ ʟʘʙʦʣʷʚʘʥʠʷ. ɽʣʝʢʪʨʦʤʠʦʛʨʘʬʩʢʦ ʠʟʩʣʝʜʚʘʥʝ 

ʙʝh ʝ ʠʟʚʲʨʰʝʥʦ ʧʨʠ ʯʝʪʠʨʠʤʘ ʦʪ ʯʣʝʥʦʚʝʪʝ ʥʘ ʬʘʤʠʣʠʷʪʘ ʩ ʘʥʘʤʥʝʩʪʠʯʥʠ 

ʜʘʥʥʠ ʟʘ ʝʧʠʣʝʧʩʠʷ (ɯɯ-3, ɯɯɯ-1, ɯɯɯ-3 ʠ ɯV-1) ʠ ʧʨʠ ʝʜʠʥ ʧʘʮʠʝʥʪ (ɯV-2) ʙʝʟ ʜʘʥʥʠ 

ʟʘ ʝʧʠʣʝʧʩʠʷ, ʥʦ ʩʲʩ ʩʫʙʝʢʪʠʚʥʠ ʦʧʣʘʢʚʘʥʠʷ ʦʪ ʦʙʱʘ ʩʣʘʙʦʩʪ ʠ ʤʫʩʢʫʣʥʘ 

ʫʤʦʨʷʝʤʦʩʪ, ʧʨʠ ʥʦʨʤʘʣʝʥ ʥʝʚʨʦʣʦʛʠʯʝʥ ʩʪʘʪʫʩ ʠ ʩʲʭʨʘʥʝʥʘ ʤʫʩʢʫʣʥʘ ʩʠʣʘ ʦʪ 

ʤʘʥʫʘʣʥʦʪʦ ʤʫʩʢʫʣʥʦ ʪʝʩʪʫʚʘʥʝ. ɽʄɻ ʧʦʢʘʟʘ ʤʠʦʛʝʥʥʘ ʫʚʨʝʜʘ ʚ ʤʫʩʢʫʣʠʪʝ ʥʘ 

ʛʦʨʥʠ ʠ ʜʦʣʥʠ ʢʨʘʡʥʠʮʠ ʧʨʠ ʚʩʠʯʢʠʪʝ ʧʝʪ ʠʟʩʣʝʜʚʘʥʠ ʧʘʮʠʝʥʪʠ (ɯɯ-2, ɯɯɯ-1, ɯɯɯ-3, 

ɯV-1 ʠ ɯV-2), ʘ ʘʢʩʦʥʘʣʝʥ ʪʠʧ ʧʝʨʠʬʝʨʥʦ-ʩʪʚʦʣʦʚʘ ʫʚʨʝʜʘ ʥʘ ʩʝʪʠʚʥʠʪʝ ʚʣʘʢʥʘ 

ʥʘ ʜʦʣʥʠ ʢʨʘʡʥʠʮʠ ʙʝʰʝ ʫʩʪʘʥʦʚʝʥʘ ʧʨʠ ʜʚʘʤʘ (ɯɯ-3 ʠ ɯɯɯ-1). ʉʝʨʫʤʝʥ ʣʘʢʪʘʪ 

ʙʝh ʝ ʠʟʩʣʝʜʚʘʥ ʧʨʠ ʯʝʪʠʨʠʤʘ ʧʘʮʠʝʥʪʠ, ʢʘʪʦ ʧʦʚʠʰʝʥʠ ʩʪʦʡʥʦʩʪʠ ʙʷʭʘ 

ʨʝʛʠʩʪʨʠʨʘʥʠ ʧʨʠ ʪʨʠʤʘ ʦʪ ʪʷʭ (ɯɯ-3, ɯɯɯ-1 ʠ ɯɯɯ-3). ɸʫʜʠʦʛʨʘʤʘ ʙʝh ʝ ʧʨʦʚʝʜʝʥʘ 

ʧʨʠ ʯʝʪʠʨʠʤʘ ʦʪ ʯʣʝʥʦʚʝʪʝ ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ, ʢʘʪʦ ʧʨʠ ʜʚʘʤʘ ʪʷ ʙʝ ʚ ʥʦʨʤʘ, ʧʨʠ 

ʧʘʮʠʝʥʪ ɯV-5 ʩʝ ʫʩʪʘʥʦʚʠ ʣʠʧʩʘ ʥʘ ʩʣʫʭ ʚ ʣʷʚʦʪʦ ʫʭʦ, ʘ ʧʨʠ ʧʘʮʠʝʥʪʢʘʪʘ ɯɯ-3- 

ʜʚʫʩʪʨʘʥʥʦ ʥʝʚʨʦʩʝʥʟʦʨʥʦ ʥʘʤʘʣʝʥʠʝ ʥʘ ʩʣʫʭʘ. ɽʭʦʢʘʨʜʠʦʛʨʘʬʠʷ ʙʝh ʝ 

ʦʩʲʱʝʩʪʚʝʥʘ ʧʨʠ 2/9 ʧʘʮʠʝʥʪʠ (ɯɯ-2 ʥʘ 64 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʠ ɯɯɯ-3 ʥʘ 37 ʛʦʜʠʰʥʘ 

ʚʲʟʨʘʩʪ) - ʩ ʜʘʥʥʠ ʟʘ ʣʝʚʦʢʘʤʝʨʥʘ ʭʠʧʝʨʪʨʦʬʠʷ, ʜʝʛʝʥʝʨʘʪʠʚʥʠ ʧʨʦʤʝʥʠ ʥʘ 

ʢʣʘʧʥʠʷ ʘʧʘʨʘʪ ʠ ʤʘʣʢʘ ʤʠʪʨʘʣʥʘ ʠ ʪʨʠʢʫʩʧʠʜʘʣʥʘ ʠʥʩʫʬʠʮʠʝʥʮʠʷ ʧʨʠ ɯɯ-2 ʠ ʚ 

ʥʦʨʤʘ ʧʨʠ ɯɯɯ-3. 
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ʊʝʨʘʧʠʷ ʩ ʘʥʪʠʝʧʠʣʝʧʪʠʯʥʠ ʤʝʜʠʢʘʤʝʥʪʠ ʩʘ ʧʨʦʚʝʞʜʘʣʠ 7/9 ʙʦʣʥʠ, ʘ 

ʦʩʪʘʥʘʣʠʪʝ 2/9, ʧʨʠ ʢʦʠʪʦ ʩʘ ʨʝʛʠʩʪʨʠʨʘʥʠ ʩʘʤʦ ʤʠʦʢʣʦʥʠʠ, ʥʠʢʦʛʘ ʥʝ ʩʘ ʩʝ 

ʣʝʢʫʚʘʣʠ. ʇʨʠ ʜʚʝ ʦʪ ʧʘʮʠʝʥʪʢʠʪʝ (ɯɯɯ-1 ʠ ɯV-3) ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʩʘ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦ ʨʝʟʠʩʪʝʥʪʥʠ. ʇʘʮʠʝʥʪ ɯV-4 ʝ ʧʨʦʚʝʞʜʘʣ ʪʝʨʘʧʠʷ ʩ ʂʣʦʥʘʟʝʧʘʤ 

ʜʦ 14 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ, ʩ ʧʦʯʪʠ ʧʲʣʥʦ ʦʚʣʘʜʷʚʘʥʝ ʥʘ ʤʠʦʢʣʦʥʠʠʪʝ ʠ ʧʦ ʧʨʝʮʝʥʢʘ 

ʥʘ ʨʦʜʠʪʝʣʠʪʝ ʧʦ ʥʘʪʘʪʲʰʥʘʪʘ ʪʝʨʘʧʠʷ ʝ ʙʠʣʘ ʧʨʝʫʩʪʘʥʦʚʝʥʘ. ʆʩʪʘʥʘʣʠʪʝ 

ʯʝʪʠʨʠʤʘ ʧʘʮʠʝʥʪʠ ʧʲʨʚʦʥʘʯʘʣʥʦ ʩʘ ʧʨʦʚʝʞʜʘʣʠ ʤʦʥʦʪʝʨʘʧʠʷ ʩ ʚʘʣʧʨʦʘʪ, ʘ ʧʦ-

ʢʲʩʥʦ ʧʦʩʣʝʜʥʠʷʪ ʝ ʟʘʤʝʥʝʥ ʩ ʣʘʤʦʪʨʠʞʠʥ (ʧʘʮʠʝʥʪʢʘʪʘ ɯɯ-2 ʝ ʥʘ ʧʦʣʠʪʝʨʘʧʠʷ ʩ 

ʦʢʩʢʘʨʙʘʟʝʧʠʥ ʠ ʣʘʤʦʪʨʠʞʠʥ), ʢʘʪʦ ʥʘ ʬʦʥʘ ʥʘ ʪʘʟʠ ʪʝʨʘʧʠʷ ʧʘʨʮʠʘʣʥʠʪʝ 

ʧʨʠʩʪʲʧʠ ʧʨʦʜʲʣʞʘʚʘʪ ʩ ʯʝʩʪʦʪʘ ʩʨʝʜʥʦ 1/ʤʝʩʝʯʥʦ. 

 

3.5.2 ɻʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ.  

ʋʥʘʩʣʝʜʷʚʘʥʝʪʦ ʥʘ ʩʠʥʜʨʦʤʘ ʚ ʪʦʚʘ ʩʝʤʝʡʩʪʚʦ, ʧʨʝʜʚʠʜ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ 

ʨʦʜʦʩʣʦʚʠʝʪʦ ʠʟʛʣʝʞʜʘ ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʦ ʠʣʠ ʤʠʪʦʭʦʥʜʨʠʘʣʥʦ. 

ʇʨʠ ʧʲʨʚʦʥʘʯʘʣʥʦʪʦ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʬʘʤʠʣʠʷʪʘ ʙʷʭʘ ʧʨʦʚʝʜʝʥʠ 

ʤʦʣʝʢʫʣʷʨʥʦïʛʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʥʘʩʦʢʘ ɻɽʌɻ+. ʀʟʚʲʨʰʝʥ ʙʝh ʝ 

ʩʢʨʠʥʠʥʛ ʟʘ ʤʫʪʘʮʠʠ ʚ SCNA1 ʛʝʥʘ, ʢʘʪʦ ʚʩʠʯʢʠ ʝʢʟʦʥʠ ʠ ʝʢʟʦʥ-ʠʥʪʨʦʥʥʠ 

ʛʨʘʥʠʮʠ ʥʘ SCN1A ʛʝʥʘ ʙʷʭʘ ʘʤʧʣʠʬʠʮʠʨʘʥʠ ʯʨʝʟ ʈCR, ʧʨʦʜʫʢʪʠʪʝ ʙʷʭʘ 

ʧʦʜʣʦʞʝʥʠ ʥʘ ʝʥʟʠʤʥʦ ʧʨʝʯʠʩʪʚʘʥʝ ʠ ʩʣʝʜ ʪʦʚʘ ʩʝʢʚʝʥʠʨʘʥʠ ʜʠʨʝʢʪʥʦ ʧʦ Sanger 

ʩ Big Dye® Terminator kit v3.1 (Appilied Biosystems) ʠ ABI 3130xl DNA Analyzer 

(Applied Biosystems). ʇʨʠ ʪʘʢʘ ʠʟʚʲʨʰʝʥʠʷʪ ʩʢʨʠʥʠʥʛ ʥʝ ʙʷʭʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ 

ʤʫʪʘʮʠʠ ʚ SCNA1 ʛʝʥʘ. 

ʅʘ ʩʣʝʜʚʘʱ ʝʪʘʧ, ʩʣʝʜ ʥʘʧʨʘʚʝʥʦʪʦ ʧʦ-ʧʦʜʨʦʙʥʦʪʦ ʬʝʥʦʪʠʧʠʟʠʨʘʥʝ ʥʘ 

ʯʣʝʥʦʚʝʪʝ ʥʘ ʬʘʤʠʣʠʷʪʘ ʙʷʭʘ ʧʨʦʚʝʜʝʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʥʘʩʦʢʘ ʤʠʪʦʭʦʥʜʨʠʘʣʥʘ 

ʮʠʪʦʧʘʪʠʷ. ʆʩʲʱʝʩʪʚʠ ʩʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʮʝʣʠʷ 

ʤʠʪʦʭʦʥʜʨʠʘʣʝʥ ʛʝʥʦʤ, ʢʘʪʦ ʥʝ ʙʷʭʘ ʦʪʢʨʠʪʠ ʤʫʪʘʮʠʠ ʚ ʤʠʪʦʭʦʥʜʨʠʘʣʥʘʪʘ 

ɼʅʂ. ʂʫʣʪʠʚʠʨʘʥʠ ʙʷʭʘ ʢʦʞʥʠ ʬʠʙʨʦʙʣʘʩʪʠ, ʚʟʝʪʠ ʯʨʝʟ ʢʦʞʥʘ ʙʠʦʧʩʠʷ ʥʘ 

ʧʘʮʠʝʥʪʢʘʪʘ ɯɯɯ-3 ʟʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʥ ʘʥʘʣʠʟ ʥʘ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʦʪʜʝʣʥʠʪʝ 

ʢʦʤʧʣʝʢʩʠ ʥʘ ʤʠʪʦʭʦʥʜʨʠʘʣʥʘʪʘ ʜʠʭʘʪʝʣʥʘ ʚʝʨʠʛʘ, ʢʘʪʦ ʙʝʰʝ ʫʩʪʘʥʦʚʝʥ 

ʥʝʜʦʩʪʠʛ ʥʘ ʢʦʤʧʣʝʢʩ ɯV ʥʘ ʜʠʭʘʪʝʣʥʘʪʘ ʚʝʨʠʛʘ. ɺ ʭʦʜ ʝ ʝʢʟʦʤʥʦ ʩʝʢʚʝʥʠʨʘʥʝ, ʩ 

ʮʝʣ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʤʫʪʘʮʠʠ ʚ ʷʜʨʝʥʠ ʛʝʥʠ, ʢʦʜʠʨʘʱʠ ʧʨʦʪʝʠʥʠ ʥʘ 

ʤʠʪʦʭʦʥʜʨʠʘʣʥʘʪʘ ʜʠʭʘʪʝʣʥʘ ʚʝʨʠʛʘ. 
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3.5.3 ʆʙʩʲʞʜʘʥʝ 

 

ʇʨʝʜʩʪʘʚʝʥʘ ʝ ʙʲʣʛʘʨʩʢʘ ʬʘʤʠʣʠʷ ʩ ʧʦʣʠʤʦʨʬʝʥ ʝʧʠʣʝʧʪʠʯʝʥ ʩʠʥʜʨʦʤ ʩ 

ʠʟʨʘʟʝʥʠ ʠʥʪʨʘʬʘʤʠʣʥʠ ʚʘʨʠʘʮʠʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʚʲʟʨʘʩʪ ʥʘ ʥʘʯʘʣʦ ʥʘ 

ʝʧʠʣʝʧʩʠʷʪʘ (ʦʪ 2 ʜʦ 37 ʛʦʜʠʥʠ), ʚʠʜ ʥʘ ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ (ʧʨʦʩʪʠ ʠ 

ʢʦʤʧʣʝʢʩʥʠ ʧʘʨʮʠʘʣʥʠ ʩ ʠʣʠ ʙʝʟ ʚʪʦʨʠʯʥʘ ʛʝʥʝʨʘʣʠʟʘʮʠʷ ʠ ʤʠʦʢʣʦʥʠʠ) ʠ ʥʘʯʠʥ 

ʥʘ ʧʨʦʪʠʯʘʥʝ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ (ʙʝʥʠʛʥʝʥʦ ʠʣʠ ʩ ʯʝʩʪʠ ʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦ 

ʨʝʟʠʩʪʝʥʪʥʠ ʧʨʠʩʪʲʧʠ) ʠ ʩʪʨʫʢʪʫʨʘ ʥʘ ʨʦʜʦʩʣʦʚʠʝʪʦ ʧʨʝʜʧʦʣʘʛʘʱʘ ʘʚʪʦʟʦʤʥʦ-

ʜʦʤʠʥʘʥʪʝʥ ʠʣʠ ʤʠʪʦʭʦʥʜʨʠʘʣʝʥ ʪʠʧ ʥʘ ʫʥʘʩʣʝʜʷʚʘʥʝ. ʆʩʚʝʥ ʥʘʣʠʯʠʝʪʦ ʥʘ 

ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ, ʢʦʠʪʦ ʩʘ ʧʲʨʚʘ ʬʝʥʦʪʠʧʥʘ ʠʟʷʚʘ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʚ ʪʘʟʠ 

ʬʘʤʠʣʠʷ ʧʨʘʚʠ ʚʧʝʯʘʪʣʝʥʠʝ ʠ ʩʲʯʝʪʘʥʠʝʪʦ ʩ ʜʨʫʛʠ ʥʝ-ʝʧʠʣʝʧʪʠʯʥʠ 

ʥʝʚʨʦʣʦʛʠʯʥʠ ʧʨʦʷʚʠ: ʤʠʛʨʝʥʦʟʝʥ ʪʠʧ ʛʣʘʚʦʙʦʣʠʝ (ʧʨʠ 7/9 ʧʘʮʠʝʥʪʘ); ɽʄɻ 

ʜʘʥʥʠ ʟʘ ʤʠʦʛʝʥʥʘ ʫʚʨʝʜʘ ʚ ʠʟʩʣʝʜʚʘʥʠ ʧʨʦʢʩʠʤʘʣʥʠ ʠ ʜʠʩʪʘʣʥʠ ʤʫʩʢʫʣʠ ʚ 

ʛʦʨʥʠ ʠ ʜʦʣʥʠ ʢʨʘʡʥʠʮʠ ʧʨʠ 4/9 ʧʘʮʠʝʥʪʘ (ʠ ʧʨʠ ʝʜʠʥ ʯʣʝʥ ʥʘ ʬʘʤʠʣʠʷʪʘ ʙʝʟ 

ʜʘʥʥʠ ʟʘ ʝʧʠʣʝʧʩʠʷ); ɽʅɻ ʜʘʥʥʠ ʟʘ ʘʢʩʦʥʘʣʥʘ ʧʦʣʠʥʝʚʨʦʧʘʪʠʷ ʩʲʩ ʟʘʩʷʛʘʥʝ ʥʘ 

ʩʝʪʠʚʥʠʪʝ ʥʝʨʚʥʠ ʚʣʘʢʥʘ ʧʨʠ ʜʚʘʤʘ ʧʘʮʠʝʥʪʠ; ʜʚʫʩʪʨʘʥʥʦ ʥʝʚʨʦʩʝʥʟʦʨʥʦ 

ʥʘʤʘʣʝʥʠʝ ʥʘ ʩʣʫʭʘ ʧʨʠ ʝʜʥʘ ʦʪ ʧʘʮʠʝʥʪʢʠʪʝ, ʧʨʠ ʢʦʷʪʦ ʠʤʘ ʠ ʝʜʥʦʩʪʨʘʥʥʘ 

ʧʪʦʟʘ ʥʘ ʢʣʝʧʘʯʘ; ʣʝʚʦʩʪʨʘʥʥʘ ʛʣʫʭʦʪʘ ʧʨʠ ʝʜʠʥ ʧʘʮʠʝʥʪ; ʣʝʢʦ ʢʦʛʥʠʪʠʚʥʦ 

ʥʘʨʫʰʝʥʠʝ ʧʨʠ ʝʜʥʘ ʧʘʮʠʝʥʪʢʘ ʠ ʟʘʜʨʲʞʢʘ ʚ ʝʢʩʧʨʝʩʠʚʥʘʪʘ ʨʝʯ ʧʨʠ ʝʜʠʥ 

ʧʘʮʠʝʥʪ. ɼʨʫʛʠ ʧʨʠʜʨʫʞʘʚʘʱʠ ʟʘʙʦʣʷʚʘʥʠʷ, ʢʦʠʪʦ ʙʭ̫ʘ ʩʲʦʙʱʝʥʠ ʧʨʠ 

ʯʣʝʥʦʚʝʪʝ ʥʘ ʬʘʤʠʣʠʷʪʘ ʩʘ: ʟʘʭʘʨʝʥ ʜʠʘʙʝʪ (ʧʨʠ ʜʚʘʤʘ ʧʘʮʠʝʥʪʠ), ʥʘʨʫʰʝʥ 

ʚʲʛʣʝʭʠʜʨʘʪʝʥ ʪʦʣʝʨʘʥʩ (ʝʜʥʘ ʧʘʮʠʝʥʪʢʘ), ʘʚʪʦʠʤʫʥʝʥ ʪʠʨʝʦʠʜʠʪ (ʧʨʠ 4/9 

ʠʥʜʠʚʠʜʘ), ʨʝʮʠʜʠʚʠʨʘʱʦ ʜʝʧʨʝʩʠʚʥʦ ʨʘʟʩʪʨʦʡʩʪʚʦ (2/9 ʧʘʮʠʝʥʪʘ) ʠ ʤʘʢʫʣʥʘ 

ʜʝʛʝʥʝʨʘʮʠʷ (2/9 ʧʘʮʠʝʥʪʘ).   

ʇʨʠ ʧʲʨʚʦʥʘʯʘʣʥʦʪʦ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ ʚ ʜʠʬʝʨʝʥʮʠʘʣʥʦ-

ʜʠʘʛʥʦʩʪʠʯʝʥ ʧʣʘʥ ʥʘ ʧʲʨʚʦ ʤʷʩʪʦ ʙʝʰʝ ʦʙʩʲʜʝʥʘ ɻɽʌɻ+, ʚʲʟ ʦʩʥʦʚʘ ʥʘ 

ʩʲʯʝʪʘʥʠʝʪʦ ʥʘ ʧʘʨʮʠʘʣʥʠ ʠ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ ʠ 

ʠʟʨʘʟʝʥʘʪʘ ʠʥʪʨʘʬʘʤʠʣʥʘ ʚʘʨʠʘʙʠʣʥʦʩʪ ʥʘ ʬʝʥʦʪʠʧʘ, ʚʲʧʨʝʢʠ ʣʠʧʩʘʪʘ ʥʘ 

ʘʥʘʤʥʝʟʘ ʟʘ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ/ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ. ʇʨʦʚʝʜʝʥ ʙʝ ʩʢʨʠʥʠʥʛ 

ʟʘ ʤʫʪʘʮʠʠ ʚ SCNA1 ʛʝʥʘ, ʢʘʪʦ ʪʘʢʠʚʘ ʥʝ ʙʷʭʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ. 

ʅʘ ʩʣʝʜʚʘʱ ʝʪʘʧ, ʩʣʝʜ ʧʦ-ʜʝʪʘʡʣʥʦʪʦ ʬʝʥʦʪʠʧʥʦ ʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʥʘ 

ʧʘʮʠʝʥʪʠʪʝ ʠ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʩʲʯʝʪʘʥʠʝʪʦ ʥʘ ʧʦʣʠʤʦʨʬʝʥ ʝʧʠʣʝʧʪʠʯʝʥ ʩʠʥʜʨʦʤ ʩ 

ʜʨʫʛʠ ʥʝʚʨʦʣʦʛʠʯʥʠ ʠ ʩʠʩʪʝʤʥʠ ʟʘʙʦʣʷʚʘʥʠʷ, ʢʘʪʦ ʥʘʡ-ʚʝʨʦʷʪʥʘ ʙʝʰʝ ʧʨʠʝʪʘ 
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ʜʠʘʛʥʦʟʘʪʘ ʤʠʪʦʭʦʥʜʨʠʘʣʥʘ ʮʠʪʦʧʘʪʠʷ. ʀʟʩʣʝʜʚʘʥ ʙʝ ʩʝʨʫʤʝʥ ʣʘʢʪʘʪ ʧʨʠ 

ʯʝʪʠʨʠʤʘ ʧʘʮʠʝʥʪʠ, ʢʘʪʦ ʧʦʚʠʰʝʥʠ ʩʪʦʡʥʦʩʪʠ ʩʝ ʨʝʛʠʩʪʨʠʨʘʭʘ ʧʨʠ ʪʨʠʤʘ ʦʪ ʪʷʭ. 

ʄʈʊ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʛʣʘʚʝʥ ʤʦʟʲʢ ʧʦʢʘʟʘ ʘʙʥʦʨʤʥʦʩʪʠ ʧʨʠ ʜʚʘʤʘ ʦʪ ʦʩʝʤ 

ʠʟʩʣʝʜʚʘʥʠ ʧʘʮʠʝʥʪʠ ï ʤʘʣʢʦʤʦʟʲʯʥʘ ʘʪʨʦʬʠʷ ʠ ʝʜʠʥʠʯʥʠ ʭʠʧʝʨʠʥʪʝʥʟʥʠ 

ʬʦʢʫʩʠ ʬʨʦʥʪʘʣʥʦ ʧʨʠ ʝʜʥʘʪʘ ʧʘʮʠʝʥʪʢʘ ʠ ʣʝʚʢʦʧʘʪʠʯʥʠ ʬʦʢʫʩʠ ʬʨʦʥʪʘʣʥʦ ʠ 

ʜʚʫʩʪʨʘʥʥʦ ʚ ʙʘʟʘʣʥʠʪʝ ʛʘʥʛʣʠʠ, ʤʝʟʠʘʣʥʘ ʛʣʠʦʟʘ ʚ ʜʷʩʥʦ ʪʝʤʧʦʨʘʣʥʦ ʠ 

ʭʠʧʦʢʘʤʧʘʣʥʦ ʠ ʜʫʨʘʣʥʘ ʘʨʪʝʨʠʦ-ʚʝʥʦʟʥʘ ʬʠʩʪʫʣʘ ʚ ʜʷʩʥʦ ʪʝʤʧʦʨʘʣʥʦ ʧʨʠ 

ʚʪʦʨʘʪʘ ʧʘʮʠʝʥʪʢʘ. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʷʪ ʘʥʘʣʠʟ ʥʘ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʦʪʜʝʣʥʠʪʝ 

ʢʦʤʧʣʝʢʩʠʠ ʥʘ ʤʠʪʦʭʦʥʜʨʠʘʣʥʘʪʘ ʜʠʭʘʪʝʣʥʘ ʚʝʨʠʛʘ ʚ ʢʫʣʪʠʚʠʨʘʥʠ ʢʦʞʥʠ 

ʬʠʙʨʦʙʣʘʩʪʠ, ʚʟʝʪʠ ʩʣʝʜ ʢʦʞʥʘ ʙʠʦʧʩʠʷ ʥʘ ʝʜʥʘ ʦʪ ʧʘʮʠʝʥʪʢʠʪʝ, ʫʩʪʘʥʦʚʠ 

ʥʘʤʘʣʝʥʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʢʦʤʧʣʝʢʩ ɯV ʥʘ ʜʠʭʘʪʝʣʥʘʪʘ ʚʝʨʠʛʘ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʪʝ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʥʝ ʙʷʭʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʤʫʪʘʮʠʠ ʚ ʛʝʥʠ 

ʢʦʜʠʨʘʱʠ ʤʠʪʦʭʦʥʜʨʠʘʣʥʘʪʘ ɼʅʂ. ɺ ʭʦʜ ʝ ʝʢʟʦʤʥʦ ʩʝʢʚʝʥʠʨʘʥʝ, ʩ ʮʝʣ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʤʫʪʘʮʠʠ ʚ ʷʜʨʝʥʠ ʛʝʥʠ, ʢʦʜʠʨʘʱʠ ʧʨʦʪʝʠʥʠ ʥʘ 

ʤʠʪʦʭʦʥʜʨʠʣʥʘʪʘ ʜʠʭʘʪʝʣʥʘ ʚʝʨʠʛʘ. 

ʇʦʩʪʘʚʷʥʝʪʦ ʥʘ ʜʠʘʛʥʦʟʘ ʤʠʪʦʭʦʥʜʨʠʘʣʥʘ ʮʠʪʦʧʘʪʠʷ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ 

ʟʘʪʨʫʜʥʝʥʦ ʧʦʨʘʜʠ ʠʟʨʘʟʝʥʘʪʘ ʬʝʥʦʪʠʧʥʘ ʚʘʨʠʘʙʠʣʥʦʩʪ, ʥʘʣʠʯʠʝʪʦ ʥʘ 

ʧʨʠʧʦʢʨʠʚʘʱʠ ʩʝ ʩʠʥʜʨʦʤʠ, ʣʠʧʩʘʪʘ ʥʘ ʷʩʥʠ ʛʝʥʦʪʠʧ-ʬʝʥʦʪʠʧ ʢʦʨʝʣʘʮʠʠ, ʢʘʢʪʦ 

ʠ ʥʘ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʠ ʜʠʘʛʥʦʩʪʠʯʥʠ ʪʝʩʪʦʚʝ. ʅʘʡ-ʯʝʩʪʘʪʘ ʢʣʠʥʠʯʥʘ ʧʨʦʷʚʘ ʥʘ 

ʤʠʪʦʭʦʥʜʨʠʘʣʥʠʪʝ ʮʠʪʦʧʘʪʠʠ ʝ ʝʥʮʝʬʘʣʦʤʠʦʧʘʪʠʷʪʘ, ʢʘʪʦ ʝʧʠʣʝʧʪʠʯʥʠʪʝ 

ʧʨʠʩʪʲʧʠ ʤʦʛʘʪ ʜʘ ʩʘ ʧʲʨʚʠ ʩʠʤʧʪʦʤ ʥʘ ʤʠʪʦʭʦʥʜʨʠʘʣʥʘ ʝʥʮʝʬʘʣʦʧʘʪʠʷ 

[Schmiedel ʠ ʩʲʘʚʪ., 2003], ʢʘʢʲʚʪʦ ʝ ʩʣʫʯʘʷ ʩ ʧʨʝʜʩʪʘʚʝʥʦʪʦ ʙʲʣʛʘʨʩʢʦ 

ʩʝʤʝʡʩʪʚʦ. ɼʠʘʛʥʦʟʘʪʘ  ʧʨʠ ʪʦʚʘ ʩʝʤʝʡʩʪʚʦ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʥʘʣʠʯʠʝʪʦ ʥʘ 1 ʛʣʘʚʝʥ 

(ʥʘʤʘʣʝʥʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʢʦʤʧʣʝʢʩ ɯV ʥʘ ʤʠʪʦʭʦʥʜʨʠʘʣʥʘʪʘ ʚʝʨʠʛʘ) ʠ 1 ʤʘʣʲʢ 

(ʢʣʠʥʠʯʥʠ ʩʠʤʧʪʦʤʠ, ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ ʤʠʪʦʭʦʥʜʨʠʘʣʥʦ ʟʘʙʦʣʷʚʘʥʝ) 

ʜʠʘʛʥʦʩʪʠʯʝʥ ʢʨʠʪʝʨʠʡ, ʩʲʛʣʘʩʥʦ ʧʨʝʜʣʦʞʝʥʠʪʝ ʦʪ Bernier ʠ ʩʲʘʚʪ., (2002ʛ.) 

ʜʠʘʛʥʦʩʪʠʯʥʠ ʢʨʠʪʝʨʠʠ ʟʘ ʤʠʪʦʭʦʥʜʨʠʘʣʥʦ ʟʘʙʦʣʷʚʘʥʝ. 

ʀʟʦʣʠʨʘʥ ʥʝʜʦʩʪʠʛ ʥʘ ʢʦʤʧʣʝʢʩ ɯV ʥʘ ʤʠʪʦʭʦʥʜʨʠʘʣʥʘʪʘ ʜʠʭʘʪʝʣʥʘ 

ʚʝʨʠʛʘ ʩʝ ʦʪʢʨʠʚʘ ʧʨʠ ʦʢʦʣʦ 25% ʦʪ ʤʠʪʦʭʦʥʜʨʠʘʣʥʠʪʝ ʮʠʪʦʧʘʪʠʠ ʩ ʥʘʯʘʣʦ ʚ 

ʜʝʪʩʢʘ ʚʲʟʨʘʩʪ [Rahman 2012], ʢʘʪʦ ʝʜʥʘ ʦʪ ʥʘʡ-ʯʝʩʪʠʪʝ ʤʫ ʧʨʦʷʚʠ ʝ ʩʠʥʜʨʦʤʲʪ 

ʥʘ Leigh. ʇʘʮʠʝʥʪʠ ʩ ʜʝʬʠʮʠʪ ʥʘ ʪʦʟʠ ʢʦʤʧʣʝʢʩ ʩʘ ʦʧʠʩʘʥʠ ʦʪ ʨʘʟʣʠʯʥʠ ʘʚʪʦʨʠ, 

ʢʘʪʦ ʝʧʠʣʝʧʪʠʯʥʠʷʪ ʩʠʥʜʨʦʤ ʩʝ ʩʲʯʝʪʘʚʘ ʩ ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ ʥʘ ʫʤʩʪʚʝʥʦ 

ʠʟʦʩʪʘʚʘʥʝ,  ʭʝʤʠʧʣʝʛʠ,̫ ʭʠʧʝʨʪʨʦʬʠʯʥʘ ʢʘʨʜʠʦʤʠʦʧʘʪʠʷ, ʭʠʧʦʪʦʥʠʷ, ʜʠʩʪʦʥʠʷ, 
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ʘʪʘʢʩʠʷ  ʠ ʧʝʨʠʬʝʨʥʘ ʥʝʚʨʦʧʘʪʠʷ. ʋʥʘʩʣʝʜʷʚʘʥʝʪʦ ʦʙʠʢʥʦʚʝʥʦ ʝ ʘʚʪʦʟʦʤʥʦ-

ʨʝʮʝʩʠʚʥʦ, ʘ ʤʫʪʘʮʠʠʪʝ ʩʘ ʚ ʧʨʝʜʠʤʥʦ ʚ ʷʜʨʝʥʠ ʛʝʥʠ [Sue ʠ ʩʲʘʚʪ., 2000; Jaksch 

ʠ ʩʲʘʚʪ., 2000, Valno ʠ ʩʲʘʚʪ., 2000; Ghezzi  ʠ ʩʲʘʚʪ., 2008]. 

ʌʝʥʦʪʠʧʲʪ ʥʘ ʨʘʟʛʣʝʜʘʥʘʪʘ ʧʦ-ʛʦʨʝ ʙʲʣʛʘʨʩʢʘ ʬʘʤʠʣʠʷ, ʥʝ ʦʪʛʦʚʘʨʷ 

ʥʘʧʲʣʥʦ ʥʘ ʜʠʘʛʥʦʩʪʠʯʥʠʪʝ ʢʨʠʪʝʨʠʠ ʥʘ ʥʠʪʦ ʝʜʥʘ ʦʪ ʦʧʠʩʘʥʠʪʝ ʧʨʝʜʠ ʪʦʚʘ ʚ 

ʣʠʪʝʨʘʪʫʨʘʪʘ ʩʠʥʜʨʦʤʥʠ ʤʠʪʦʭʦʥʜʨʠʘʣʥʠ ʟʘʙʦʣʷʚʘʥʠʷ ʩ ʯʝʩʪʠ ʝʧʠʣʝʧʪʠʯʥʠ 

ʧʨʠʩʪʲʧʠ, ʢʘʢʚʠʪʦ ʩʘ ʩʠʥʜʨʦʤʘ ʥʘ Alpers-Huttenlocher, ataxia-neuropathy 

spectrum, ʢʦʡʪʦ ʦʙʭʚʘʱʘ ʩʠʥʜʨʦʤʘ ʥʘ ʨʝʮʝʩʠʚʥʘ ʤʠʪʦʭʦʥʜʨʠʘʣʥʘ ʘʪʘʢʩʠʷ ʠ 

ʩʠʥʜʨʦʤʘ ʥʘ ʩʝʥʟʦʨʥʘ ʘʪʘʢʩʠʷ ʩ ʥʝʚʨʦʧʘʪʠʷ, ʜʠʟʘʨʪʨʠʷ ʠ ʦʬʪʘʣʤʦʧʘʨʝʟʘ; 

ʩʠʥʜʨʦʤʲʪ ʥʘ Leigh; ʤʠʪʦʭʦʥʜʨʠʘʣʥʘ ʝʥʮʝʬʘʣʦʧʘʪʠʷ, ʣʘʢʪʘʪʥʘ ʘʮʠʜʦʟʘ ʠ 

ʠʥʩʫʣʪʦʧʦʜʦʙʥʠ ʝʧʠʟʦʜʠ; ʩʧʠʥʦʮʝʨʝʙʝʣʘʨʥʘ ʘʪʘʢʩʠʷ ʠ ʝʧʠʣʝʧʩʠʷ ʠ 

ʤʠʦʢʣʦʥʠʯʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʧʘʨʮʘʣʠʚʠ ʤʫʩʢʫʣʥʠ ʚʣʘʢʥʘ [Castro-Gago ʠ ʩʲʘʚʪ. 

1999; Tsao  ʠ ʩʲʘʚʪ. 2001; Cohen ʠ ʩʲʘʚʪ. 2010]. ʅʘ ʪʦʟʠ ʝʪʘʧ ʬʝʥʦʪʠʧʲʪ ʧʨʠ 

ʙʲʣʛʘʨʩʢʘʪʘ ʬʘʤʠʣʠʷ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʪʥʝʩʝʥ ʢʲʤ ʥʝʩʠʥʜʨʦʤʥʠʪʝ 

ʤʠʪʦʭʦʥʜʨʠʘʣʥʠ ʟʘʙʦʣʷʚʘʥʠʷ, ʧʨʦʪʠʯʘʱʠ ʩ ʝʧʠʣʝʧʩʠʷ [Kang ʠ ʩʲʘʚʪ. 2007; 

Finsterer&Mahjoub, 2012]. ʊʦʯʥʦʪʦ ʢʣʘʩʠʬʠʮʠʨʘʥʝ ʥʘ ʩʠʥʜʨʦʤʘ ʝ ʟʘʪʨʫʜʥʝʥʦ ʦʪ 

ʥʝʚʲʟʤʦʞʥʦʩʪʪʘ ʜʘ ʙʲʜʝ ʦʩʲʱʝʩʪʚʝʥʘ ʤʫʩʢʫʣʥʘ ʙʠʦʧʩʠʷ, ʢʘʢʪʦ ʠ ʚʩʝ ʦʱʝ 

ʥʝʟʘʚʲʨʰʠʣʠʪʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. 
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3.6 ʂʣʠʥʠʢʦ-ʛʝʥʝʪʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ ʬʘʤʠʣʠʷ ʦʪ ʛʨʘʜ ɺʠʜʠʥ. 

 

3.6.1 ʈʦʜʦʩʣʦʚʠʝ 

ʌʘʤʠʣʠʷʪʘ ʝ ʦʪ ʨʦʤʩʢʠ ʧʨʦʠʟʭʦʜ ʠ ʧʨʠʥʘʜʣʝʞʠ ʢʲʤ ʩʫʙʛʨʫʧʘʪʘ ʥʘ 

ʙʲʣʛʘʨʩʢʠʪʝ ʨʦʤʠ ʭʨʠʩʪʠʷʥʠ (ʜʘʩʠʢʘʥʝ ʨʦʤʘ), ʢʘʪʦ ʚʩʠʯʢʠ ʯʣʝʥʦʚʝ ʞʠʚʝʷʪ ʚ 

ʛʨʘʜ ɺʠʜʠʥ.  ʉʪʨʫʢʪʫʨʘʪʘ ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ ʝ ʩʣʦʞʥʘ, ʢʘʪʦ ʙʷʭʘ ʠʜʝʥʪʠʬʠʮʠʘʨʥʠ 

ʥʷʢʦʣʢʦ ʦʪʜʝʣʥʠ ʧʦʜ-ʬʘʤʠʣʠ, ʩʚʲʨʟʘʥʠ ʧʦ ʤʝʞʜʫ ʩʠ ʩ ʤʥʦʞʝʩʪʚʦ ʠʥʪʝʨʬʘʤʠʣʥʠ 

ʙʨʘʢʦʚʝ. ɺ ʥʘʩʪʦʷʱʦʪʦ ʠʟʣʦʞʝʥʠʝ ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʜʚʝ ʦʪ ʪʝʟʠ ʧʦʜ-ʬʘʤʠʣʠʠ 

ɺʠʜʠʥ 2ɸ ʠ 2ɺ, ʩʚʲʨʟʘʥʠ ʧʦ ʤʝʞʜʫ ʩʠ ʧʦʩʨʝʜʩʪʚʦʤ ʙʨʘʢ ʤʝʞʜʫ ʧʘʮʠʝʥʪʠ V2A 

2-3 ʠ V2B 4-1 (ʬʠʛʫʨʘ 27). ʀʜʝʥʪʠʬʠʮʠʨʘʥʠ ʙʷʭʘ ʦʙʱʦ ʝʜʠʥʘʜʝʩʝʪ ʠʥʜʠʚʠʜʘ ʩ 

ʝʧʠʣʝʧʩʠʷ ï ʦʩʝʤ (ʪʨʠʤʘ ʤʲʞʝ ʠ ʯʝʪʠʨʠ ʞʝʥʠ) ʚʲʚ ɺʠʜʠʥ 2ɸ ʠ ʪʨʠʤʘ (ʪʨʠ ʞʝʥʠ) 

ʚʲʚ ɺʠʜʠʥ 2ɺ ʦʪ ʪʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʧʦʢʦʣʝʥʠʷ. ʉʪʨʫʢʪʫʨʘʪʘ ʥʘ ʜʚʝʪʝ ʧʦʜ-

ʬʘʤʠʣʠʠ ʝ  ʧʨʝʜʩʪʘʚʝʥʘ ʥʘ ʬʠʛʫʨʘ  27.  

 

ʌʠʛʫʨʘ 27. ʉʪʨʫʢʪʫʨʘ ʥʘ ʩʝʤʝʡʩʪʚʦ ʦʪ ʛʨʘʜ ɺʠʜʠʥ 2ɸ ʠ 2ɺ. ɿʘʩʝʛʥʘʪʠʪʝ 

ʯʣʝʥʦʚʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʩ ʯʝʨʚʝʥʠ ʩʠʤʚʦʣʠ. 

 

ɺʠʜʠʥ 2ɸ                                                                                                ɺʠʜʠʥ 2ɺ 

 

 

3.6.2 ʆʧʠʩʘʥʠʝ ʥʘ ʬʝʥʦʪʠʧʘ 

ʉʲʙʨʘʥʘʪʘ ʜʦ ʤʦʤʝʥʪʘ ʢʣʠʥʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʟʘʩʝʛʥʘʪʠʪʝ ʯʣʝʥʦʚʝ ʥʘ ʜʚʝʪʝ 

ʩʝʤʝʡʩʪʚʘ ʝ ʦʙʦʙʱʝʥʘ ʚ ʪʘʙʣʠʮʘ 13.  
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ʊʘʙʣʠʮʘ 13. ɼʘʥʥʠ ʦʪ ʧʨʦʚʝʜʝʥʠʪʝ ʢʣʠʥʠʯʥʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ ʦʪ ʬʘʤʠʣʠʷʪʘ ʦʪ ʛʨʘʜ ɺʠʜʠʥ. 

ʇʘʮʠʝʥʪ ʈʦʜʝʥ ʇʦʣ ʌɻ ɸʬʝʙʨʠʣʥʠ 

ʧʨʠʩʪʲʧʠ 

ʥʘʯʘʣʦ/ʢʨʘʡ 

ɺʠʜ ʥʘ 

ʧʨʠʩʪʲʧʠʪʝ 

ʆʧʠʩʘʥʠʝ ʏʝʩʪʦʪʘ ɽɽɻ ʄʈʊ ʊʝʨʘʧʠʷ ʌʝʥʦʪʠʧ 

ɺʠʜʠʥ 2ɸ 

V2ɸ 3-4 1990 ɾ - 6ʛ./ 

ʧʨʦʜʲʣʞʘʚʘʪ 

ʂʇʇ, ɺɻʊʂʇ ɽʧʠʛʘʩʪʨʘʣʥʠ ʩʠʤʧʪʦʤʠ  

(ʜʠʩʢʦʤʬʦʨʪ ʚ ʩʪʦʤʘʭʘ, 

ʦʪʠʚʘʱ ʢʲʤ ʛʲʨʣʦʪʦ),  ʰʫʤ ʚ 

ʫʰʠʪʝ,  ʠʟʪʨʲʧʚʘʥʝ ʥʘ ʜʝʩʥʠʪʝ 

ʢʨʡʥʠʮʠ, ʬʝʥʦʤʝʥʠ ʥʘ déjà-

vu,  ʥʘʨʫʰʝʥʦ ʩʲʟʥʘʥʠʝ, 

ʙʝʟʮʝʣʥʦ ʜʚʠʞʝʥʠʝ, ʜʲʨʧʘʥʝ 

ʥʘ ʜʨʝʭʠʪʝ ʠʣʠ ʢʦʩʘʪʘ, 

ʧʦʥʷʢʦʛʘ ʩ ʧʘʜʘʥʝ ʥʘ ʟʝʤʷʪʘ, 

ʧʦʪʨʝʧʚʘʥʝ ʥʘ ʢʨʘʡʥʠʮʠʪʝ, 

ʠʥʢʦʥʪʠʥʝʥʮʠʷ ʥʘ ʫʨʠʥʘ  

ʂʇʇ: 

ʇʲʨʚʦʥʘʯʘʣʥʦ 

2-3/ʩʝʜʤ.; ʩʝʛʘ 

1/ʤ. 

ɺɻʊʂʇ: 

ʇʲʨʚʦʥʘʯʘʣʥʦ 

1-2/ʤ; ʩʝʛʘ 1/ 2-

3ʤ. 

2005 - ʬʦʢʫʩ ʚ ʃ ʊ-ʆ 

ʩ ʛʝʥʝʨʘʣʠʟʘʮʠʷ ʧʨʠ 

ʍɺ ; 2007 ï ʬʦʢʫʩ ʚ ɼ 

ʌ-ʊ ʩ ʛʝʥʝʨʘʣʠʟʘʮʠʷ 

ʧʨʠ ʍɺ. 2008: 

ʥʦʨʤʘʣʥʘ; 2008 ï 

ʫʤʝʨʝʥʦ ʠʟʨʘʟʝʥʠ 

ʜʠʬʫʟʥʠ 

ʙʘʚʥʦʚʲʣʥʦʚʠ 

ʧʨʦʤʝʥʠ ʩ ʌ-

ʤʘʢʩʠʤʫʤ  

2008 ï 

ʚ 

ʥʦʨʤʘ 

Vʈɸ, 

CBZ, 

LTG 

ʂʇʇ, 

ɺɻʊʂʇ 

V2ɸ 2-1 1963 ɾ - 7ʛ./ 

ʧʨʦʜʲʣʞʘʚʘʪ 

ʂʇʇ, ɺɻʊʂʇ ɻʣʘʚʦʙʦʣʠʝ,  ʥʘʧʨʝʞʝʥʠʝ, 

ʩʣʝʜ ʪʦʚʘ ʩʪʘʚʘ ʥʝʢʦʥʪʘʢʪʥʘ, 

ʧʠʧʘ ʩʠ ʜʨʝʭʠʪʝ, ʛʦʚʦʨʠ 

ʥʝʩʚʲʨʟʘʥʦ, ʧʦʥʷʢʦʛʘ ʧʘʜʘ ʥʘ 

ʟʝʤʷʪʘ, ʠʤʘ ʢʦʥʚʫʣʩʠʠ ʥʘ 

ʢʨʘʡʥʠʮʠʪʝ, ʥʢʦʥʪʠʥʝʥʮʠʷ ʥʘ 

ʫʨʠʥʘ  

ʂʇʇ: 

ʇʲʨʚʦʥʘʯʘʣʥʦ 

1-2/ʤ; ʉʝʛʘ 1/3-

4ʤ. 

ɺɻʊʂʇ: 

ʇʲʨʚʦʥʘʯʘʣʥʦ 

1/ʤ. ʉʝʛʘ: 2-3/ʛ 

2008-ʧʘʨʦʢʩʠʟʤʘʣʥʘ 

ʘʢʪʠʚʥʦʩʪ ʌ-ʉ 

ʜʚʫʩʪʨʘʥʥʦ; 2008ï

ʩʫʩʧʝʢʪʝʥ ʬʦʢʫʩ ʦʪ 

ʦʩʪʨʠ ʠ ʙʘʚʥʠ ʚʲʣʥʠ 

ɼ ʉ-ʊ ʩ 

ʢʦʥʪʨʘʣʘʪʝʨʘʣʥʘ 

ʠʨʘʜʠʘʮʠʷ; 2009 ï 

ʬʦʢʫʩ ʦʪ ʙʘʚʥʠ ʚʲʣʥʠ 

ʠ ʧʘʨʦʢʩʠʟʤʘʣʥʘ 

ʘʢʪʠʚʥʦʩʪ ʃ ʌ-ʊ ʩ 

ʠʧʩʠʣʘʪʝʨʘʣʥʘ 

ʠʨʘʜʠʘʮʠʷ ʧʨʠ ʍɺ 

2008 ï 

ʚ 

ʥʦʨʤʘ 

CBZ ʂʇʇ, 

ɺɻʊʂʇ 

V2ɸ 3-1 1979 ɾ - 13ʛ./ ʩʧʨʝʣʠ 

ʥʘ 25ʛ. 

ʚʲʟʨʘʩʪ 

ʂʇʇ, ɺɻʊʂʇ ɺʥʝʟʘʧʥʦ ʟʘʧʦʯʚʘ ʜʘ ʛʦʚʦʨʠ 

ʥʝʩʚʲʨʟʘʥʦ, ʠʟʛʣʝʞʜʘ 

ʠʟʧʣʘʰʝʥʘ ʠ ʦʙʲʨʢʘʥʘ, 

ʧʦʥʷʢʦʛʘ ʧʘʜʘ ʥʘ ʟʝʤʷʪʘ, ʩ 

ʧʦʩʠʥʷʚʘʥʝ ʦʢʦʣʦ ʫʩʪʘʪʘ, 

ʧʦʪʨʝʧʚʘʥʝ ʥʘ ʢʨʘʡʥʠʮʠʪʝ, 

ʠʥʢʦʥʪʠʥʝʥʮʠʷ ʥʘ ʫʨʠʥʘ 

ʂʇʇ, ɺɻʊʂʇ 

ʇʲʨʚʦʥʘʯʘʣʥʦ 

1/ʤ; ʩʧʨʝʣʠ ʥʘ 

25ʛ. ʚʲʟʨʘʩʪ 

2008 ʠ 2009 - ʥʦʨʤʘ 2009 ï 

ʚ 

ʥʦʨʤʘ 

CBZ ʂʇʇ, 

ɺɻʊʂʇ 
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V2ɸ 3-3 1980 ʄ - 3ʛ./ ʩʧʨʝʣʠ ʥʘ 

20ʛ. ʚʲʟʨʘʩʪ 

ʂʇʇ, ɺɻʊʂʇ ɼʠʩʢʦʤʬʦʨʪ ʚ ʩʪʦʤʘʭʘ, 

ʛʘʜʝʥʝ, ʥʝʩʚʲʨʟʘʥʘ ʨʝʯ, 

ʠʟʛʣʝʞʜʘ ʦʙʲʨʢʘʥ, ʜʚʠʞʠ ʩʝ 

ʙʝʟʮʝʣʥʦ ʠʟ ʩʪʘʷʪʘ, ʧʦʥʷʢʦʛʘ 

ʧʘʜʘ ʥʘ ʟʝʤʷʪʘ, ʠʤʘ 

ʧʦʪʨʝʧʚʘʥʝ ʥʘ ʢʨʘʡʥʠʮʠʪʝ, 

ʠʥʢʦʥʪʠʥʝʥʮʠʷ ʥʘ ʫʨʠʥʘ 

ʂʇʇ, ɺɻʊʂʇ 

ʇʲʨʚʦʥʘʯʘʣʥʦ 

1-2/ʤ; ʩʧʨʝʣʠ 

ʥʘ 20ʛ. ʚʲʟʨʘʩʪ 

2012-ʥʦʨʤʘ 2008-

ʥʦʨʤʘ 

- ʂʇʇ, 

ɺɻʊʂʇ 

V2ɸ 3-5 1985 ʄ - 1ʛ.7ʤ/ ʩʧʨʝʣʠ 

ʥʘ 23ʛ. 

ʚʲʟʨʘʩʪ 

ʂʇʇ, ɺɻʊʂʇ ɿʘʤʘʡʚʘʥʝ, ʧʨʠʪʲʤʥʷʚʘʥʝ 

ʧʨʝʜ ʦʯʠʪʝ, ʩʪʘʚʘ 

ʥʝʢʦʥʪʘʢʪʝʥ, ʜʚʠʞʠ ʩʝ 

ʙʝʟʮʝʣʥʦ ʠʟ ʩʪʘʷʪʘ, ʧʨʝʤʝʩʪʚʘ 

ʧʨʝʜʤʝʪʠ, ʧʦʥʷʢʦʛʘ ʧʘʜʘ ʥʘ 

ʟʝʤʷʪʘ, ʠʤʘ ʧʦʪʨʝʧʚʘʥʝ ʥʘ 

ʢʨʘʡʥʠʮʠʪʝ, ʠʥʢʦʥʪʠʥʝʥʮʠʷ 

ʥʘ ʫʨʠʥʘ 

ʂʇʇ, 

ʇʲʨʚʦʥʘʯʘʣʥʦ 

3-4/ʩʝʜʤ;ʩʣʝʜ 

ʪʦʚʘ 1-2/ʤ;   

ɺɻʊʂʇ  1/ʤ; ʀ 

ʜʚʘʪʘ ʚʠʜʘ 

ʧʨʠʩʪʲʧʠ 

ʩʧʨʝʣʠ ʦʢʦʣʦ 

23ʛ. ʚʲʟʨʘʩʪ 

2008 - ʥʦʨʤʘ - - ʂʇʇ, 

ɺɻʊʂʇ 

V2ɸ 3-6 1987 ʄ - 1ʛ./ ʩʧʨʝʣʠ ʥʘ 

20 ʛ. ʚʲʟʨʘʩʪ 

ʂʇʇ, ɺɻʊʂʇ ʉʲʦʙʱʘʚʘ ʟʘ ʛʣʘʚʦʙʦʣʠʝ,  

ʠʟʛʣʝʞʜʘ ʠʟʧʣʘʰʝʥ, 

ʥʝʢʦʥʪʘʢʪʝʥ, ʧʦʥʷʢʦʛʘ ʧʘʜʘ ʥʘ 

ʟʝʤʷʪʘ, ʠʤʘ ʧʦʪʨʝʧʚʘʥʝ ʥʘ 

ʢʨʘʡʥʠʮʠʪʝ, ʠʥʢʦʥʪʠʥʝʥʮʠʷ 

ʥʘ ʫʨʠʥʘ 

ʂʇʇ, ɺɻʊʂʇ 

ʇʲʨʚʦʥʘʯʘʣʥʦ 

2-3/ʩʝʜʤ;ʩʣʝʜ 

ʪʦʚʘ 1/ʤ;  

ʩʧʨʝʣʠ ʥʘ 23ʛ. 

ʚʲʟʨʘʩʪ 

2008-ʥʦʨʤʘ - - ʂʇʇ, 

ɺɻʊʂʇ 

V2ɸ 4-1 1998 ɾ - 3ʛ./ 

ʧʨʦʜʲʣʞʘʚʘʪ 

ʂʇʇ, ɺɻʊʂʇ ɺʪʨʝʥʯʚʘ ʩʝ, ʧʨʠʤʣʷʩʢʚʘ, 

ʧʠʧʘ ʩʠ ʜʨʝʭʠʪʝ, ʥʝ ʝ 

ʢʦʥʪʘʢʪʥʘ, ʧʦʥʷʢʦʛʘ ʧʘʜʘ ʥʘ 

ʟʝʤʷʪʘ, ʠʤʘ ʧʦʪʨʝʧʚʘʥʝ ʥʘ 

ʢʨʘʡʥʠʮʠʪʝ,ʠʥʢʦʥʪʠʥʝʥʮʠʷ ʥʘ 

ʫʨʠʥʘ 

ʇʲʨʚʦʥʘʯʘʣʥʦ

ʂʇʇ ï3-4/ʤ; 

ɺɻʊʂʇ 1-2/ʤ; 

ʉʝʛʘ 1-2/ʛ. 

2006 ï ʥʦʨʤʘʣʥʘ; 

2008-ʥʦʨʤʘʣʥʘ; 2012 - 

ʇʘʨʦʢʩʠʟʤʘʣʥʘ 

ʘʢʪʠʚʥʦʩʪ ʦʪ ʦʩʪʨʠ 

ʚʲʣʥʠ ɼ>ʃ ʧʨʠ ʍɺ. 

2008- 

ʥʦʨʤʘ 

VPA + 

LTG 

ʂʇʇ, 

ɺɻʊʂʇ 

V2ɸ 4-2 2001 ɾ - 1.5ʛ./ 

ʧʨʦʜʲʣʞʘʚʘʪ 

ʂʇʇ, ɺɻʊʂʇ ʀʟʛʣʝʞʜʘ ʫʧʣʘʰʝʥʘ, 

ʦʙʲʨʢʘʥʘ, ʧʠʧʘ ʩʠ ʜʨʝʭʠʪʝ ʠ 

ʢʦʩʘʪʘ, ʥʝ ʝ ʨʝʘʛʠʨʘ ʧʨʠ 

ʧʦʚʠʢʚʘʥʝ, ʧʦʥʷʢʦʛʘ ʧʘʜʘ ʥʘ 

ʟʝʤʷʪʘ, ʠʤʘ ʧʦʪʨʝʧʚʘʥʝ ʥʘ 

ʢʨʘʡʥʠʮʠʪʝ, ʠʥʢʦʥʪʠʥʝʥʮʠʷ 

ʥʘ ʫʨʠʥʘ 

ʇʲʨʚʦʥʘʯʘʣʥʦ 

ʂʇʇï2-3/ʤ; 

ɺɻʊʂʇ-1-2/ʤ; 

ʉʝʛʘ: ɺɻʊʂʇ 

1/1ʛ.; ʂʇʇ ï 4-

5/ʛ.  

2008- ʧʘʨʦʢʩʠʟʤʘʣʥʘ 
ʘʢʪʠʚʥʦʩʪ ʦʪ ʦʩʪʨʠ, 

ʚʠʩʦʢʦʘʤʧʣʠʪʫʜʥʠ 

ʪʝʪʘ ʚʲʣʥʠ ʇ-ʊ ʃ>ɼ; 

2012-ʥʦʨʤʘ; 2012-

ʩʣʘʙʦ ʧʨʦʷʚʝʥ ʬʦʢʫʩ 

ʦʪ ʦʩʪʨʠ ʚʲʣʥʠ ʚ ɼ-ʉ 

2008- 

ʥʦʨʤʘ 

OXC 

VPA 

ʂʇʇ, 

ɺɻʊʂʇ 

ɺʠʜʠʥ 2ɺ 

V2ɺ 5-1 1990 ɾ - 1ʤ./ ʂʇʇ, ɺɻʊʂʇ ɻʘʜʝʥʝ, ʛʦʨʝʱʘ ʚʲʣʥʘ ɺɻʊʂʇ ï 2005 ï ʥʦʨʤʘ;  2006ʛ ï 2008 - ʈɺ, ʂʇʇ, 
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ʧʨʦʜʲʣʞʘʚʘʪ ʪʨʲʛʚʘʱʘ ʦʪ ʩʪʦʤʘʭʘ ʥʘʛʦʨʝ 

ʢʲʤ ʛʣʘʚʘʪʘ, ʠʟʛʣʝʞʜʘ 

ʦʙʲʨʢʘʥʘ, ʜʚʠʞʠ ʩʝ ʙʝʟʮʝʣʥʦ, 

ʧʠʧʘ ʩʠ ʜʨʝʭʠʪʝ ʠ ʢʦʩʘʪʘ, 

ʧʦʚʜʠʛʘ ʩʠ ʜʷʩʥʘʪʘ ʨʲʢʘ 

ʥʘʛʦʨʝ, ʥʝ ʦʪʛʦʚʘʨʷ ʥʘ 

ʧʦʚʠʢʚʘʥʝ, ʧʦʥʷʢʦʛʘ ʧʘʜʘ ʥʘ 

ʟʝʤʷʪʘ, ʠʤʘ ʧʦʪʨʝʧʚʘʥʝ ʥʘ 

ʢʨʘʡʥʠʮʠʪʝ, ʧʨʝʭʘʧʚʘʥʝ ʥʘ 

ʝʟʠʢʘ, ʠʥʢʦʥʪʠʥʝʥʮʠʷ ʥʘ 

ʫʨʠʥʘ. 

ʧʲʨʚʦʥʘʯʘʣʥʦ 

4-5/ʤ, ʦʪ 7 ʜʦ 

10 ʛ. ʚʲʟʨʘʩʪ ʥʝ 

ʝ ʠʤʘʣʘ, ʩʣʝʜ 

ʪʦʚʘ 3-4 

ʛʦʜʠʰʦ; ʂʇʇ -

ʟʘʧʦʯʥʘʣʠ ʦʪ 3-

4 ʛ. ʚʲʟʨʘʩʪ ï 

1/ʤ;  

ʬʦʢʘʣʥʘ ʧʨʦʷʚʘ ʥʘ 

ʢʦʤʧʣʝʢʩʠ ʦʩʪʨʠʷ-

ʙʘʚʥʘ ʚʲʣʥʘ ʠ 

ʩʧʘʡʢʦʚʝ ʙʘʚʥʘ ʚʲʣʥʘ 

ʰʠʨʦʢʦ ʚ ɼ ʌ-ʊ-ʇ ʩ 

ʪʝʥʜʝʥʮʠʷ ʟʘ 

ʛʝʥʝʨʘʣʠʟʘʮʠʷ;  2008 - 

ʥʦʨʤʘ 

ʥʦʨʤʘ VPA, 

CZP,  

LTG 

ɺɻʊʂʇ 

V2ɺ 5-2 1991 ɾ ɼʘ; 

ʝʜʠʥ 

ʥʘ11ʤ 

2ʛ./ 

ʧʨʦʜʲʣʞʘʚʘʪ 

ʂʇʇ, ɺɻʊʂʇ ɻʘʜʝʥʝ, ʛʦʨʝʱʘ ʚʲʣʥʘ 

ʪʨʲʛʚʘʱʘ ʦʪ ʩʪʦʤʘʭʘ ʥʘʛʦʨʝ 

ʢʲʤ ʛʣʘʚʘʪʘ, ʟʘʩʪʠʚʘ, 

ʧʨʠʤʣʷʩʢʚʘ, ʧʦʚʜʠʛʘ ʜʷʩʥʘʪʘ 

ʨʲʢʘ, ʠʟʛʣʝʞʜʘ ʦʙʲʨʢʘʥʘ, 

ʧʦʥʷʢʦʛʘ ʧʘʜʘ ʥʘ ʟʝʤʷʪʘ, ʠʤʘ 

ʧʦʪʨʝʧʚʘʥʝ ʥʘ ʢʨʘʡʥʠʮʠʪʝ, 

ʧʨʝʭʘʧʚʘʥʝ ʥʘ ʝʟʠʢʘ, ʧʷʥʘ ʥʘ 

ʫʩʪʘʪʘ 

ɺɻʊʂʇ ï 

ʇʲʨʚʦʥʘʯʘʣʥʦ 

2-3/ʩʝʜʤ.; ʩʝʛʘ 

1/ 2-3 ʤʝʩʝʮʘ; 

ʂʇʇ ï 1/ 

ʩʝʜʤʠʯʥʦ 

2004 ï ʜʠʬʫʟʥʠ 

ʧʨʦʤʝʥʠ ʦʪ ʦʩʪʨʠʷ ʠ 

ʪʝʪʘ ʚʲʣʥʠ 

ʜʚʫʩʪʨʘʥʥʦ ʌ; 2006 ï 

ʬʦʢʫʩ ʚ ʃ-ʊ ʩ 

ʛʝʥʝʨʘʣʠʟʘʮʠʷ ʧʨʠ 

ʍɺ; 2008 ïʬʦʢʫʩ ʦʪ 

ʦʩʪʨʠ ʠ ʙʘʚʥʠ ʚʲʣʥʠ 

ʃ ʌ-ʊ ʩ 

ʢʦʥʪʘʨʘʣʘʪʝʨʘʣʥʘ 

ʠʨʘʜʠʘʮʠʷ. ɼʠʩʢʨʝʪʝʥ 

ʬʦʢʫʩ ï ʪʝʪʘ ʠ 

ʝʜʠʥʠʯʥʠ ʦʩʪʨʠ 

ʚʲʣʥʠ ʚ ɼ-ʊ. 

2008 - 

ʥʦʨʤʘ 

ʈɺ, 

VPA, 

CZP,  

LTG 

ʌɻ, 

ʂʇʇ, 

ɺɻʊʂʇ 

V2ɺ 5-3 1990 ɾ ɼʘ; ʥʘ 

2ʛ. 

2ʛ./ ʩʧʨʝʣʠ ʥʘ 

14ʛ. ʚʲʟʨʘʩʪ 

ɺɻʊʂʇ ɻʘʜʝʥʝ, ʧʨʠʣʦʰʘʚʘʥʝ, ʟʘʩʪʠʚʘ, 

ʥʝ ʨʝʘʛʠʨʘ ʧʨʠ ʧʦʚʠʢʚʘʥʝ, 

ʩʣʝʜ ʪʦʚʘ ʧʘʜʘ ʥʘ ʟʝʤʷʪʘ, ʠʤʘ 

ʧʦʪʨʝʧʚʘʥʝ ʥʘ ʢʨʘʡʥʠʮʠʪʝ, 

ʧʨʝʭʘʧʚʘʥʝ ʥʘ ʝʟʠʢʘ, ʧʷʥʘ ʥʘ 

ʫʩʪʘʪʘ 

ɺɻʊʂʇ - 

ʇʲʨʚʦʥʘʯʘʣʥʦ 

2-3/ʤ, ʩʣʝʜ 

ʢʦʝʪʦ ʩʝ 

ʨʘʟʨʝʜʠʣʠ 

ʩʧʦʥʪʘʥʥʦ ʠ 

ʩʧʨʝʣʠ ʦʢʦʣʦ 

14 ʛʦʜ. ʚʲʟʨʘʩʪ 

2008 ï ʝʜʠʥʠʯʥʠ 

ʦʩʪʨʠ ʚʲʣʥʠ ʌ-ʉ ʧʨʠ 

ʍɺ 

- ʅʝ ʌɻ, 

ɺɻʊʂʇ 

ʄ-ʤʲʞ; ɾ-ʞʝʥʘ; ʄ-ʤʝʩʝʮ; ɻ-ʛʦʜʠʥʘ; ʉʝʜʤ-ʩʝʜʤʠʯʥʦ; ɼ ï ʜʷʩʥʦ; ʃ- ʣʷʚʦ; ʌ ï ʬʨʦʥʪʘʣʥʦ; T ï ʪʝʤʧʦʨʘʣʥʦ; O ï ʦʢʮʠʧʠʪʘʣʥʦ; ʈ- ʧʘʨʠʝʪʘʣʥʦ; ʉ ï ʮʝʥʪʨʘʣʥʦ;  ʍɺ ï 

ʭʠʧʝʨʚʝʥʪʠʣʘʮʠʷ; OXC- Oxcarbamazepine; PB ï Phenobarbital; CBZ ï Carbamazepine; VPA ï valproic acid; LTG ï Lamotrigine; CZP - Clonazepam
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ɹʨʝʤʝʥʥʦʩʪʪʘ, ʨʘʞʜʘʥʝʪʦ, ʧʦʩʪʥʘʪʘʣʥʠʷʪ ʧʝʨʠʦʜ ʠ ʨʘʥʥʦʪʦ 

ʥʝʨʚʥʦʧʩʠʭʠʯʥʦ ʨʘʟʚʠʪʠʝ ʩʘ ʙʠʣʠ ʥʦʨʤʘʣʥʠ ʧʨʠ ʚʩʠʯʢʠ ʟʘʩʝʛʥʘʪʠ ʠʥʜʠʚʠʜʠ ʦʪ 

ʧʦʜ-ʬʘʤʠʣʠʷ 2ɸ. ʇʦ ʘʥʘʤʥʝʩʪʠʯʥʠ ʜʘʥʥʠ, ʧʘʮʠʝʥʪʢʘʪʘ V2ɸ 3-4 ʝ ʠʤʘʣʘ 

ʥʝʢʦʣʢʦʢʨʘʪʥʠ ʧʘʜʘʥʠʷ ʩ ʫʜʨʷʥʝ ʥʘ ʛʣʘʚʘʪʘ, ʧʨʝʜʠ ʠ ʩʣʝʜ ʧʦʷʚʘʪʘ ʥʘ 

ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ, ʥʦ ʥʝ ʝ ʦʪʢʨʠʪʘ ʤʝʜʠʮʠʥʩʢʘ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʢʦʷʪʦ ʜʘ 

ʛʠ ʦʙʝʢʪʠʚʠʟʠʨʘ. ʅʝʚʨʦʣʦʛʠʯʥʠʷʪ ʩʪʘʪʫʩ ʝ ʥʦʨʤʘʣʝʥ ʠ ʧʨʠ ʦʩʝʤʪʝ ʠʟʩʣʝʜʚʘʥʠ 

ʧʘʮʠʝʥʪʠ. ʃʠʧʩʚʘ ʘʥʘʤʥʝʟʘ ʟʘ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ. 

ɽʧʠʣʝʧʪʠʯʥʠʷʪ ʩʠʥʜʨʦʤ ʝ ʩ ʥʘʯʘʣʦ, ʢʦʝʪʦ ʚʘʨʠʨʘ ʦʪ 1 ʜʦ 13 ʛʦʜʠʰʥʘ 

ʚʲʟʨʘʩʪ ʧʨʠ ʦʪʜʝʣʥʠʪʝ ʠʥʜʠʚʠʜʠ. ɽʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʩʘ ʜʚʘ ʦʩʥʦʚʥʠ ʚʠʜʘ 

- ʢʦʤʧʣʝʢʩʥʠ ʧʘʨʮʠʘʣʥʠ ʠ ʚʪʦʨʠʯʥʦ-ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʪʦʥʠʯʥʦ-ʢʣʦʥʠʯʥʠ ʠ ʩʝ 

ʥʘʙʣʶʜʘʚʘʪ ʧʨʠ ʚʩʠʯʢʠ 8 ʧʘʮʠʝʥʪʘ. ɸʫʨʘ ʩʝ ʦʧʠʩʚʘ ʧʨʠ 5 ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʠ ʪʷ ʩʝ 

ʠʟʨʘʟʷʚʘ ʚ ʯʫʚʩʪʚʦ ʟʘ ʜʠʩʢʦʤʬʦʨʪ ʚ ʩʪʦʤʘʭʘ (2/5), ʛʣʘʚʦʙʦʣʠʝ (2/5), ʟʘʤʘʡʚʘʥʝ 

(1/5). Déjà vu ʬʝʥʦʤʝʥʠ ʩʘ ʩʲʦʙʱʝʥʠ ʧʨʠ ʝʜʠʥ ʧʘʮʠʝʥʪ (V2ɸ 3-4). 

ʂʦʤʧʣʝʢʩʥʠʪʝ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʦʙʲʨʢʘʥʦʩʪ, ʙʝʟʮʝʣʥʦ 

ʜʚʠʞʝʥʠʝ ʥʘʦʢʦʣʦ, ʥʝʩʚʲʨʟʘʥ ʛʦʚʦʨ, ʩʪʝʨʝʦʪʠʧʠʠ ʩ ʨʲʮʝʪʝ ʠ ʩʘ ʛʣʘʚʥʦ ʚ ʙʫʜʥʦ 

ʩʲʩʪʦʷʥʠʝ. ʊʨʠʤʘ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʠʤʘʪ ʠʟʧʣʘʰʝʥ ʚʠʜ ʧʦ ʚʨʝʤʝ ʥʘ ʧʨʠʩʪʲʧ (V2ɸ 

3-6, V2ɸ 4-2 ʠ V2ɸ 3-1). ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʢʦʤʧʣʝʢʩʥʠʪʝ ʧʘʨʮʠʘʣʥʠ 

ʧʨʠʩʪʲʧʠ ʝ ʦʢʦʣʦ 1-2 ʤʠʥʫʪʠ. ʇʦʩʪʧʨʠʩʪʲʧʥʘ ʦʙʲʨʢʘʥʦʩʪ, ʩʲʥʣʠʚʦʩʪ ʠ 

ʛʣʘʚʦʙʦʣʠʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʧʨʠ ʚʩʠʯʢʠ ʦʩʝʤ ʧʘʮʠʝʥʪʠ. ɺʪʦʨʠʯʥʦ-

ʛʝʥʝʨʘʣʠʟʠʨʘʥʠʪʝ ʪʦʥʠʯʥʦ-ʢʣʦʥʠʯʥʠ ʧʨʠʩʪʲʧʠ ʩʝ ʦʧʠʩʚʘʪ ʚ ʙʫʜʥʦʩʪ ʠ ʧʦ ʚʨʝʤʝ 

ʥʘ ʩʲʥ. ʅʝ ʩʘ ʨʝʛʠʩʪʨʠʨʘʥʠ ʝʧʠʣʝʧʪʠʯʥʠ ʩʪʘʪʫʩʠ. ʏʝʩʪʦʪʘʪʘ ʥʘ ʢʦʤʧʣʝʢʩʥʠʪʝ 

ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ ʚʘʨʠʨʘ ʧʨʠ ʦʪʜʝʣʥʠʪʝ ʠʥʜʠʚʠʜʠ ʦʪ 3-4/ʩʝʜʤʠʯʥʦ ʜʦ 

1/ʤʝʩʝʯʥʦ. ɺʪʦʨʠʯʥʦ-ʛʝʥʝʨʘʣʠʟʠʨʘʥʠʪʝ ʧʨʠʩʪʲʧʠ ʩʘ ʧʦ-ʨʝʜʢʠ, ʩ ʯʝʩʪʦʪʘ ʦʢʦʣʦ 

1-2 ʤʝʩʝʯʥʦ. ʂʘʪʦ ʮʷʣʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʪʝʥʜʝʥʮʠʷ ʟʘ ʧʦʩʪʝʧʝʥʥʦ ʨʘʟʨʝʞʜʘʥʝ ʥʘ 

ʧʨʠʩʪʲʧʠʪʝ ʩ ʚʲʟʨʘʩʪʪʘ. ʂʲʤ ʤʦʤʝʥʪʘ ʥʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩ ʘʢʪʠʚʥʘ 

ʝʧʠʣʝʧʩʠʷ ʩʘ 4/8 ʠʥʜʠʚʠʜʠ (V2ɸ 3-4, V2ɸ 4-1, V2ɸ 4-2 ʠ V2ɸ 2-1), ʜʦʢʘʪʦ ʧʨʠ 

ʦʩʪʘʥʘʣʠʪʝ ʯʝʪʠʨʠʤʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʦʩʪʝʧʝʥʥʦ ʨʘʟʨʝʞʜʘʥʝ ʠ ʩʧʠʨʘʥʝ ʥʘ 

ʧʨʠʩʪʲʧʠʪʝ ʦʢʦʣʦ 20-25 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ.  

ʀʥʪʝʨʠʢʪʘʣʥʠ ɽɽɻ ʟʘʧʠʩʠ ʙʷʭʘ ʧʨʦʚʝʜʝʥʠ ʧʨʠ ʚʩʠʯʢʠ 8 ʧʘʮʠʝʥʪʘ, ʢʘʪʦ 

ʧʨʠ ʧʝʪʠʤʘ ʦʪ ʪʷʭ ʠʤʘ ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ ʟʘʧʠʩ. ʇʨʠ ʪʨʠʤʘ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʙʝh ʝ 

ʦʩʲʱʝʩʪʚʝʥ ʩʘʤʦ ʝʜʠʥ ɽɽɻ ʟʘʧʠʩ ʠ ʥʘʭʦʜʢʘʪʘ ʙʝh ʝ ʚ ʥʦʨʤʘ ʧʨʠ ʚʩʠʯʢʠ ʪʷʭ 

(V2ɸ 3-3, V2ɸ 3-5 ʠ V2ɸ 3-6). ʇʨʠ ʪʨʠʤʘ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʩ ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ ʟʘʧʠʩ 

(V2ɸ 3-4, V2ɸ 4-1, V2ɸ 4-2) ʩʘ ʥʘʣʠʮʝ ʠ ʥʦʨʤʘʣʥʠ ʠ ʘʙʥʦʨʤʥʠ ʟʘʧʠʩʠ ʩ ʜʘʥʥʠ 
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ʟʘ ʦʛʥʠʱʥʘ ʘʢʪʠʚʥʦʩʪ ʦʪ ʦʩʪʨʠ ʠ ʙʘʚʥʠ ʚʲʣʥʠ ʧʨʝʜʠʤʥʦ ʚ ʮʝʥʪʨʦ-ʪʝʤʧʦʨʘʣʥʠʪʝ 

ʦʪʚʝʞʜʘʥʠʷ (ʌʠʛʫʨʠ 29 ʠ 30). ʇʘʮʠʝʥʪʢʘʪʘ V2ɸ 3-1 ʝ ʩ ʜʚʘ ʥʦʨʤʘʣʥʠ ɽɽɻ 

ʟʘʧʠʩʘ. ʇʨʠ ʧʘʮʠʝʥʪʢʘʪʘ V2ɸ 2-1, ɽɽɻ ʟʘʧʠʩʠʪʝ ʚʠʥʘʛʠ ʩʘ ʘʙʥʦʨʤʥʠ ʩ ʜʘʥʥʠ ʟʘ 

ʬʦʢʫʩ ʦʪ ʦʩʪʨʠ ʠ ʙʘʚʥʠ ʚʲʣʥʠ ʚ ʜʷʩʥʦ ʮʝʥʪʨʦ-ʪʝʤʧʦʨʘʣʥʦ ʠʣʠ ʬʦʢʫʩ ʦʪ ʙʘʚʥʠ 

ʚʲʣʥʠ ʠ ʧʘʨʦʢʩʠʟʤʘʣʥʘ ʘʢʪʠʚʥʦʩʪ ʚ ʣʷʚʦ ʬʨʦʥʪʦ-ʪʝʤʧʦʨʘʣʥʦ. 

 

ʌʠʛʫʨʘ 29. ʀʥʪʝʨʠʢʪʘʣʝʥ ɽɽɻ ʟʘʧʠʩ ʥʘ V2ɸ 4-1 ʥʘ 14 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʩ ʜʘʥʥʠ 

ʟʘ ʧʘʨʦʢʩʠʟʤʘʣʥʘ ʘʢʪʠʚʥʦʩʪ ʦʪ ʦʩʪʨʠ ʚʲʣʥʠ ʩ ʧʨʝʚʝʩ ʚ ʜʷʩʥʦ ʧʨʠ ʍɺ. 
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ʌʠʛʫʨʘ 30. ʀʥʪʝʨʠʢʪʘʣʝʥ ɽɽɻ ʟʘʧʠʩ ʥʘ ʧʘʮʠʝʥʪ V2ɸ 4-2 ʥʘ 11 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ 

ʩ ʜʘʥʥʠ ʟʘ ʬʦʢʫʩ ʦʪ ʦʩʪʨʠ ʚʲʣʥʠ ʚ ʜʷʩʥʦ ʮʝʥʪʨʘʣʥʦ. 

 

 

 

ʄʈʊ ʥʘ ʛʣʘʚʝʥ ʤʦʟʲʢ ʙʝh ʝ ʦʩʲʱʝʩʪʚʝʥ ʧʨʠ 6/8 ʧʘʮʠʝʥʪʠ, ʢʘʪʦ ʥʝ ʙʷʭʘ 

ʫʩʪʘʥʦʚʝʥʠ ʭʠʧʦʢʘʤʧʘʣʥʘ ʩʢʣʝʨʦʟʘ ʠʣʠ ʜʨʫʛʠ ʩʪʨʫʢʪʫʨʥʠ ʘʙʥʦʨʤʥʦʩʪʠ.   

ʊʝʨʘʧʠʷ ʩ ʘʥʪʠʝʧʠʣʝʧʪʠʯʥʠ ʤʝʜʠʢʘʤʝʥʪʠ ʩʘ ʧʨʦʚʝʞʜʘʣʠ 4/8 ʧʘʮʠʝʥʪʠ, ʘ 

ʦʩʪʘʥʘʣʠʪʝ ʯʝʪʠʨʠʤʘ ʥʠʢʦʛʘ ʥʝ ʩʘ ʩʝ ʣʝʢʫʚʘʣʠ. ʆʙʠʢʥʦʚʝʥʦ ʣʝʢʘʨʩʪʚʘʪʘ 

(ʤʦʥʦʪʝʨʘʧʠʷ ʩ ɺʘʣʧʨʦʘʪ, ʂʘʨʙʘʤʘʟʝʧʠʥ, ʆʢʩʢʘʨʙʘʟʝʧʠʥ) ʩʘ ʧʨʠʝʤʘʥʠ ʟʘ ʢʨʘʪʢʠ 

ʧʝʨʠʦʜʠ ʦʪ ʚʨʝʤʝ ʠ ʚ ʥʠʩʢʠ ʜʦʟʠ. ɺ ʩʣʫʯʘʠʪʝ ʢʦʛʘʪʦ ʤʝʜʠʢʘʤʝʥʪʠʪʝ ʩʘ ʧʨʠʝʤʘʥʠ 

ʟʘ ʧʦ-ʧʨʦʜʲʣʞʠʪʝʣʝʥ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ ʝ ʧʦʩʪʠʛʘʥ ʜʦʙʲʨ ʢʦʥʪʨʦʣ ʥʘ 

ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ.  ʉʘʤʦ ʝʜʥʘ ʧʘʮʠʝʥʪʢʘ (V2ɸ 4-2) ʝ ʙʠʣʘ ʥʘ ʪʝʨʘʧʠʷ ʩ 

ʜʚʘ ʤʝʜʠʢʘʤʝʥʪʘ, ʥʦ ʥʠʪʦ ʝʜʠʥ ʦʪ ʪʷʭ ʥʝ ʝ ʧʨʠʝʤʘʥ ʚ ʦʧʪʠʤʘʣʥʠ ʜʦʟʠ. 

ʇʦʜ-ʬʘʤʠʣʠʷ 2ɺ ʩʝ ʩʲʩʪʦʠ ʦʪ ʪʨʠ ʧʘʮʠʝʥʪʢʠ ʩ ʜʘʥʥʠ ʟʘ ʝʧʠʣʝʧʩʠʷ.  

ʇʘʮʠʝʥʪʢʘʪʘ V2ɺ 5-1 ʝ ʨʦʜʝʥʘ ʦʪ ʥʦʨʤʘʣʥʦ ʧʨʦʪʝʢʣʘ ʙʨʝʤʝʥʥʦʩʪ ʠ ʨʘʞʜʘʥʝ ʥʘ 

ʪʝʨʤʠʥ, ʙʝʟ ʜʘʥʥʠ ʟʘ ʧʝʨʠʥʘʪʘʣʥʘ ʘʩʬʠʢʩʠʷ. ʉʲʦʙʱʘʚʘ ʩʝ ʟʘ ʠʟʦʩʪʘʚʘʥʝ ʚ 

ʥʝʚʨʦʧʩʠʭʠʯʥʦʪʦ ʨʘʟʚʠʪʠʝ, ʢʘʪʦ ʜʝʪʝʪʦ ʧʨʦʭʦʜʠʣʦ ʥʘ 2 ʛʦʜʠʥʠ, ʘ ʧʨʦʛʦʚʦʨʠʣʦ 

ʥʘ 4 ʛʦʜʠʥʠ. ʇʦʩʝʱʘʚʘʣʘ ʝ ʧʦʤʦʱʥʦ ʫʯʠʣʠʱʝ. ʅʝ ʝ ʠʤʘʣʘ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ. ʆʪ 

ʢʲʨʤʘʯʝʩʢʘ ʚʲʟʨʘʩʪ (1-2 ʤʝʩʝʮ) ʟʘʧʦʯʥʘʣʘ ʜʘ ʧʦʣʫʯʘʚʘ ɻʊʂʇ ʩ ʦʙʨʲʱʘʥʝ ʥʘ 

ʦʯʠʪʝ ʥʘʛʦʨʝ, ʧʦʩʠʥʷʚʘʥʝ, ʦʪʧʫʩʢʘʥʝ. ɿʘʧʦʯʥʘʪʘ ʪʝʨʘʧʠʷ ʩ ʬʝʥʦʙʘʨʙʠʪʘʣ, ʢʦʷʪʦ 

ʥʝ ʝ ʧʨʠʝʤʘʥʘ ʨʝʜʦʚʥʦ. ʆʪ 3-4 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʩʝ ʜʦʙʘʚʠʣʠ ʠ ʢʦʤʧʣʝʢʩʥʠ 

ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ, ʧʨʦʪʠʯʘʱʠ ʩ ʥʘʨʫʰʝʥʦ ʩʲʟʥʘʥʠʝ ʠ ʜʚʠʛʘʪʝʣʥʠ 
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ʘʚʪʦʤʘʪʠʟʤʠ. ʉʣʝʜ ʧʨʠʩʪʲʧ ʙʠʣʘ ʦʙʲʨʢʘʥʘ, ʩʲʥʣʠʚʘ ʠ ʥʷʤʘʣʘ ʩʧʦʤʝʥ ʟʘ 

ʩʣʫʯʠʣʦʪʦ ʩʝ. ʆʪ 5-6 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʟʘʧʦʯʥʘʣʘ ʜʘ ʩʲʦʙʱʘʚʘ, ʯʝ ʧʨʝʜʠ ʧʨʠʩʪʲʧ 

ʫʩʝʱʘ ʛʘʜʝʥʝ, ʪʦʧʣʘ ʚʲʣʥʘ, ʢʦʷʪʦ ʪʨʲʛʚʘ ʦʪ ʩʪʦʤʘʭʘ ʠ ʩʝ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘ ʢʲʤ 

ʛʣʘʚʘʪʘ ʠ ʧʨʠʣʦʰʘʚʘʥʝ. ʇʨʠʩʪʲʧʠʪʝ ʙʠʣʠ ʜʥʝʚʥʠ ʠ ʩ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʦʪ ʦʢʦʣʦ 

1-2 ʤʠʥʫʪʠ. ʅʘ 16 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʝ ʠʤʘʣʘ ʝʜʠʥ ʝʧʠʟʦʜ ʥʘ ʢʦʥʚʫʣʩʠʚʝʥ 

ʝʧʠʣʝʧʪʠʯʝʥ ʩʪʘʪʫʩ. ʇʨʝʟ ʛʦʜʠʥʠʪʝ ʯʝʩʪʦʪʘʪʘ ʥʘ ʧʨʠʩʪʲʧʠʪʝ ʚʘʨʠʨʘ: ɺɻʊʂʇ 

ʧʲʨʚʦʥʘʯʘʣʥʦ ʙʠʣʠ 4-5/ʤʝʩʝʯʥʦ, ʦʪ 7 ʜʦ 10 ʛ. ʚʲʟʨʘʩʪ ʥʝ ʝ ʧʦʣʫʯʘʚʘʣʘ ʪʘʢʠʚʘ, 

ʩʣʝʜ ʪʦʚʘ ʪʝ ʩʘ ʩ ʯʝʩʪʦʪʘ 3-4 ʛʦʜʠʰʥʦ; ʂʇʇ ʩʘ ʩ ʯʝʩʪʦʪʘ ʩʨʝʜʥʦ 1/ ʤʝʩʝʯʥʦ. 

ʅʝʚʨʦʣʦʛʠʯʥʠʷʪ ʩʪʘʪʫʩ ʧʨʠ ʧʘʮʠʝʥʪʢʘʪʘ ʝ ʥʦʨʤʘʣʝʥ. ʇʨʝʟ ʛʦʜʠʥʠʪʝ ʩʘ 

ʧʨʦʚʝʞʜʘʥʠ ʥʝʢʦʣʢʦʢʨʘʪʥʠ ʠʥʪʝʨʠʢʪʘʣʥʠ ɽɽɻ ʟʘʧʠʩʠ, ʢʘʪʦ ʪʝʟʠ ʦʩʲʱʝʩʪʚʝʥʠ 

ʧʦ ʚʨʝʤʝ ʥʘ ʭʦʩʧʠʪʘʣʠʟʘʮʠʷʪʘ ʥʘ ʧʘʮʠʝʥʪʢʘʪʘ ʚ ʢʣʠʥʠʢʘʪʘ ʩʘ ʥʦʨʤʘʣʥʠ. ʇʨʠ 

ʧʨʝʛʣʝʜʘ ʥʘ ʧʨʝʜʰʝʩʪʚʘʱʘʪʘ ʤʝʜʠʮʠʥʩʢʘ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʧʨʝʜʦʩʪʘʚʝʥʘ ʦʪ 

ʧʘʮʠʝʥʪʢʘʪʘ ʝ ʫʩʪʘʥʦʚʝʥ ʠ ʝʜʠʥ ʘʙʥʦʨʤʝʥ ɽɽɻ ʟʘʧʠʩ ʥʘ 16 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʩ 

ʜʘʥʥʠ ʟʘ ʬʦʢʘʣʥʠ ʢʦʤʧʣʝʢʩʠ ʦʪ ʦʩʪʨʠʷ-ʙʘʚʥʘ ʚʲʣʥʘ ʬʨʦʥʪʘʣʥʦ, ʪʝʤʧʦʨʦ-

ʧʘʨʠʝʪʘʣʥʦ ʚ ʜʷʩʥʦ. ʄʈʊ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʛʣʘʚʝʥ ʤʦʟʲʢ ʥʘ 18 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʝ 

ʚ ʥʦʨʤʘ. ʅʝʚʨʦʧʩʠʭʦʣʦʛʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ ʝ ʧʨʦʚʝʜʝʥʦ ʥʘ 17 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʩ 

ʜʘʥʥʠ ʟʘ ʦʛʨʘʥʠʯʝʥ ʢʦʛʥʠʪʠʚʝʥ ʢʘʧʘʮʠʪʝʪ ʜʦ ʩʪʝʧʝʥ ʥʘ ʣʝʢʘ ʫʤʩʪʚʝʥʘ 

ʠʟʦʩʪʘʥʘʣʦʩʪ (ʩʢʘʣʘ ʥʘ ɺʝʢʩʣʝʨ ʟʘ ʜʝʮʘ ʦʢʦʣʦ 65). ɸʥʪʠʝʧʠʣʝʧʪʠʯʥʘ ʪʝʨʘʧʠʷ ʩ 

ʬʝʥʦʙʘʨʙʠʪʘʣ, ʢʘʨʙʘʤʘʟʝʧʠʥ, ʚʘʣʧʨʦʘʪ ʠ ʣʘʤʦʪʨʠʞʠʥ ʢʘʪʦ ʤʦʥʦʪʝʨʘʧʠʷ ʠʣʠ ʚ 

ʢʦʤʙʠʥʘʮʠʷ, ʝ ʧʨʦʚʝʞʜʘʥʘ ʟʘ ʢʨʘʪʢʠ ʧʝʨʠʦʜʠ ʦʪ ʚʨʝʤʝ, ʛʣʘʚʥʦ ʧʨʠ ʟʘʯʝʩʪʷʚʘʥʝ 

ʥʘ ʧʨʠʩʪʲʧʠʪʝ, ʢʘʪʦ ʩʣʝʜ ʧʦʩʪʠʛʘʥʝ ʥʘ ʜʦʙʲʨ ʢʦʥʪʨʦʣ ʚʲʨʭʫ ʧʨʠʩʪʲʧʠʪʝ ʝ 

ʩʧʠʨʘʥʘ ʦʪ ʤʘʡʢʘʪʘ. 

ʇʘʮʠʝʥʪʢʘʪʘ V2ɺ 5-2 ʝ ʨʦʜʝʥʘ ʦʪ ʧʘʪʦʣʦʛʠʯʥʦ ʧʨʦʪʝʢʣʘ ʙʨʝʤʝʥʥʦʩʪ 

(ʤʘʡʢʘʪʘ ʠʤʘʣʘ ʢʲʨʚʝʥʝ ʠ ʘʥʝʤʠʷ) ʚ 8 ʣʫʥʘʨʝʥ ʤʝʩʝʮ ʩ ʥʝʜʦʥʦʩʝʥʦʩʪ ɯɯɯ ʩʪʝʧʝʥ ʠ 

ʙʝʣʦʜʨʦʙʥʘ ʘʪʝʣʝʢʪʘʟʘ. ʇʨʦʭʦʜʠʣʘ ʥʘ 1ʛ. ʠ 8 ʤʝʩʝʮʘ, ʧʲʨʚʠʪʝ ʜʫʤʠ ʠʟʛʦʚʦʨʠʣʘ 

ʥʘ 2ʛ.4 ʤʝʩʝʮʘ, ʘ ʧʲʨʚʠ ʠʟʨʝʯʝʥʠʷ ʥʘ 4 ʛʦʜʠʥʠ. ʇʦʩʝʱʘʚʘʣʘ ʝ ʧʦʤʦʱʥʦ ʫʯʠʣʠʱʝ. 

ʅʘ 11 ʤʝʩʝʮʘ ʧʨʠ ʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʣʫʯʠʣʘ ʬʝʙʨʠʣʝʥ ʛʲʨʯ. ʆʪ 2 ʛʦʜʠʰʥʘ 

ʚʲʟʨʘʩʪ ʟʘʧʦʯʥʘʣʘ ʜʘ ʧʦʣʫʯʘʚʘ ʘʬʝʙʨʠʣʥʠ ʧʨʠʩʪʲʧʠ, ʧʨʦʪʠʯʘʱʠ ʩʲʩ ʟʘʛʫʙʘ ʥʘ 

ʩʲʟʥʘʥʠʝ, ʦʙʨʲʱʘʥʝ ʥʘ ʛʣʘʚʘʪʘ ʥʘʜʷʩʥʦ, ʧʦʪʨʝʧʚʘʥʝ ʧʲʨʚʦʥʘʯʘʣʥʦ ʥʘ ʜʝʩʥʠʪʝ, 

ʩʣʝʜ ʪʦʚʘ ʥʘ ʣʝʚʠʪʝ ʢʨʘʡʥʠʮʠ ʠ ʧʷʥʘ ʥʘ ʫʩʪʘʪʘ. ʉʣʝʜ ʧʨʠʩʪʲʧ ʙʠʣʘ ʦʙʲʨʢʘʥʘ, 

ʩʲʥʣʠʚʘ, ʦʧʣʘʢʚʘʣʘ ʩʝ ʦʪ ʛʣʘʚʦʙʦʣʠʝ. ʆʪ ʪʦʛʘʚʘ ʟʘʧʦʯʥʘʣʠ ʠ ʂʇʇ ʧʨʦʪʠʯʘʱʠ ʩ 

ʚʪʨʝʥʯʚʘʥʝ, ʛʨʠʤʘʩʥʠʯʝʥʝ ʠ ʜʚʠʛʘʪʝʣʥʠ ʘʚʪʦʤʘʪʠʟʤʠ, ʧʦ ʚʨʝʤʝ ʥʘ ʢʦʠʪʦ ʥʝ ʙʠʣʘ 

ʢʦʥʪʘʢʪʥʘ. ʆʪ 5-6 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʧʘʮʠʝʥʪʢʘʪʘ ʟʘʧʦʯʥʘʣʘ ʜʘ ʩʲʦʙʱʘʚʘ ʟʘ 
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ʛʘʜʝʥʝ ʠ ʪʦʧʣʘ ʚʲʣʥʘ ʚ ʩʪʦʤʘʭʘ, ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʱʘ ʩʝ ʢʲʤ ʛʣʘʚʘʪʘ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʧʨʝʜʠ ʧʨʠʩʪʲʧ. ʇʨʝʟ ʛʦʜʠʥʠʪʝ ʯʝʩʪʦʪʘʪʘ ʥʘ ʧʨʠʩʪʲʧʠʪʝ ʚʘʨʠʨʘ: 

ɺɻʊʂʇ ï ʧ̡ ʨʚʦʥʘʯʘʣʥʦ ʙʠʣʠ 2-3/ ʩʝʜʤʠʯʥʦ, ʤʝʞʜʫ 7 ʠ 10 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʥʝ ʝ 

ʧʦʣʫʯʘʚʘʣʘ ʪʘʢʠʚʘ ʧʨʠʩʪʲʧʠ, ʘ ʢʲʤ ʤʦʤʝʥʪʘ ʥʘ ʚʢʣʶʯʚʘʥʝ ʚ ʠʟʩʣʝʜʚʘʥʝʪʦ ʪʝ ʩʘ 

ʩʨʝʜʥʦ 1/ 2-3 ʤʝʩʝʮʘ; ʂʇʇ ʩʘ ʩ ʯʝʩʪʦʪʘ ʩʨʝʜʥʦ 1/ ʩʝʜʤʠʯʥʦ. ʇʨʠʩʪʲʧʠʪʝ ʩʘ 

ʜʥʝʚʥʠ, ʩ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʦʢʦʣʦ 1 ʤʠʥʫʪʘ. ʅʝ ʩʝ ʩʲʦʙʱʘʚʘʪ ʝʧʠʟʦʜʠ ʥʘ 

ʝʧʠʣʝʧʪʠʯʝʥ ʩʪʘʪʫʩ. ʅʝʚʨʦʣʦʛʠʯʥʠʷʪ ʩʪʘʪʫʩ ʧʨʠ ʧʘʮʠʝʥʪʢʘʪʘ ʝ ʥʦʨʤʘʣʝʥ. ʇʨʝʟ 

ʛʦʜʠʥʠʪʝ ʩʘ ʧʨʦʚʝʞʜʘʥʠ ʥʢ̫ʦʣʢʦʢʨʘʪʥʠ ʠʥʪʝʨʠʢʪʘʣʥʠ ɽɽɻ ʟʘʧʠʩʠ, ʢʘʪʦ ʪʝ 

ʚʠʥʘʛʠ ʩʘ ʘʙʥʦʨʤʥʠ, ʩ ʜʘʥʥʠ ʟʘ ʬʦʢʫʩ ʦʪ ʦʩʪʨʠ ʠ ʙʘʚʥʠ ʚʲʣʥʠ ʚ ʣʷʚʦ ʬʨʦʥʪʦ-

ʪʝʤʧʦʨʘʣʥʦ ʩ ʢʦʥʪʘʨʘʣʘʪʝʨʘʣʥʘ ʠʨʘʜʠʘʮʠʷ (ʌʠʛʫʨʘ 31). ɽʜʥʦʢʨʘʪʥʦ ʝ 

ʨʝʛʠʩʪʨʠʨʘʥ ʠ ʜʠʩʢʨʝʪʝʥ ʬʦʢʫʩ ʦʪ ʪʝʪʘ ʠ ʝʜʠʥʠʯʥʠ ʦʩʪʨʠ ʚʲʣʥʠ ʚ ʜʷʩʥʦ 

ʪʝʤʧʦʨʘʣʥʦ. ʄʈʊ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʛʣʘʚʝʥ ʤʦʟʲʢ ʥʘ 17 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʝ ʚ 

ʥʦʨʤʘ. ʅʝʚʨʦʧʩʠʭʦʣʦʛʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ ʝ ʧʨʦʚʝʜʝʥʦ ʥʘ 16 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʩ 

ʜʘʥʥʠ ʟʘ ʣʝʢʘ ʫʤʩʪʚʝʥʘ ʠʟʦʩʪʘʥʘʣʦʩʪ. ɸʥʪʠʝʧʠʣʝʧʪʠʯʥʘ ʪʝʨʘʧʠʷ ʩ 

ʬʝʥʦʙʘʨʙʠʪʘʣ, ʢʘʨʙʘʤʘʟʝʧʠʥ, ʚʘʣʧʨʦʘʪ ʠ ʣʘʤʦʪʨʠʞʠʥ ʢʘʪʦ ʤʦʥʦʪʝʨʘʧʠʷ ʠʣʠ ʚ 

ʢʦʤʙʠʥʘʮʠʷ ʝ ʧʨʦʚʝʞʜʘʥʘ ʥʝʩʠʩʪʝʤʥʦ, ʩʲʩ ʩʨʘʚʥʠʪʝʣʥʦ ʜʦʙʲʨ ʢʦʥʪʨʦʣ ʚʲʨʭʫ 

ʧʨʠʩʪʲʧʠʪʝ ʧʨʝʟ ʧʝʨʠʦʜʠʪʝ, ʢʦʛʘʪʦ ʝ ʧʨʠʝʤʘʥʘ ʨʝʜʦʚʥʦ. 

 

ʌʠʛʫʨʘ 31. ʀʥʪʝʨʠʢʪʘʣʝʥ ɽɽɻ ʟʘʧʠʩ ʥʘ ʧʘʮʠʝʥʪʢʘʪʘ V2ɺ 5-2 ʥʘ 17 ʛʦʜʠʰʥʘ 

ʚʲʟʨʘʩʪ ʩ ʜʘʥʥʠ ʟʘ ʬʦʢʫʩ ʦʪ ʦʩʪʨʠ ʠ ʥʝʨʘʚʥʦʤʝʨʥʠ ʙʘʚʥʠ ʚʲʣʥʠ ʚ ʣʷʚʦ ʬʨʦʥʪʦ-

ʪʝʤʧʦʨʘʣʥʦ. ʇʘʨʦʢʩʠʟʤʘʣʥʘ ʘʢʪʠʚʥʦʩʪ ʦʪ ʦʩʪʨʠ ʚʲʣʥʠ ʬʨʦʥʪʦ-ʮʝʥʪʨʘʣʥʦ ʠ 

ʧʨʝʜʥʦ ʪʝʤʧʦʨʘʣʥʦ ʩ ʧʨʝʚʝʩ ʚ ʣʷʚʦ.  
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ʇʘʮʠʝʥʪʢʘʪʘ V2ɺ 5-3 ʝ ʨʦʜʝʥʘ ʦʪ ʥʦʨʤʘʣʥʦ ʧʨʦʪʝʢʣʘ ʙʨʝʤʝʥʥʦʩʪ, 

ʟʘʚʲʨʰʠʣʘ ʩ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ ʨʘʞʜʘʥʝ ʚ 7 ʣʫʥʘʨʝʥ ʤʝʩʝʮ, ʩ ʥʝʜʦʥʦʩʝʥʦʩʪ ʠ 

ʪʝʛʣʦ 900 ʛʨʘʤʘ. ʉʲʦʙʱʘʚʘ ʩʝ ʟʘ ʠʟʦʩʪʘʚʘʥʝ ʚ ʥʝʨʚʥʦʧʩʠʭʠʯʥʦʪʦ ʨʘʟʚʠʪʠʝ, ʢʘʪʦ 

ʪʷ ʧʨʦʭʦʜʠʣʘ ʥʘ 2 ʛʦʜʠʥʠ ʠ ʧʦʣʦʚʠʥʘ, ʘ ʧʨʦʛʦʚʦʨʠʣʘ ʦʢʦʣʦ 4 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ. 

ʇʦʩʝʱʘʚʘʣʘ ʝ ʥʦʨʤʘʣʥʦ ʫʯʠʣʠʱʝ, ʥʦ ʩʝ ʩʧʨʘʚʷʣʘ ʪʨʫʜʥʦ ʩ ʫʯʠʣʠʱʥʠʷ ʤʘʪʝʨʠʘʣ. 

ʅʘ 2 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʥʘ ʬʦʥʘ ʥʘ ʚʠʨʫʩʥʘ ʠʥʬʝʢʮʠʷ ʠ ʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʣʫʯʠʣʘ ʧʨʦʩʪ ʬʝʙʨʠʣʝʥ ʛʲʨʯ. ʆʪ ʪʘʟʠ ʚʲʟʨʘʩʪ ʟʘʧʦʯʥʘʣʘ ʜʘ ʧʦʣʫʯʘʚʘ ʠ 

ʘʬʝʙʨʠʣʥʠ ʧʨʠʩʪʲʧʠ, ʧʨʦʪʠʯʘʱʠ ʩʲʩ ʟʘʩʪʠʚʘʥʝ ʚ ʝʜʥʘ ʧʦʟʘ, ʚʪʨʝʥʯʚʘʥʝ, 

ʧʦʩʣʝʜʚʘʥʠ ʦʪ ʟʘʛʫʙʘ ʥʘ ʩʲʟʥʘʥʠʝ, ʧʦʪʨʝʧʚʘʥʝ ʥʘ ʯʝʪʠʨʠʪʝ ʢʨʘʡʥʠʢʘ, ʧʨʝʭʘʧʚʘʥʝ 

ʥʘ ʝʟʠʢʘ ʠ ʧʷʥʘ ʦʪ ʫʩʪʘʪʘ. ʉʣʝʜ 5-6 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʟʘʧʦʯʥʘʣʘ ʜʘ ʩʲʦʙʱʘʚʘ ʟʘ 

ʛʘʜʝʥʝ ʠ ʧʨʠʣʦʰʘʚʘʥʝ ʧʨʝʜʠ ʧʨʠʩʪʲʧ. ʏʝʩʪʦʪʘʪʘ ʥʘ ɺɻʊʂʇ ʧʲʨʚʦʥʘʯʘʣʥʦ ʙʠʣʘ 

2-3/ ʤʝʩʝʯʥʦ, ʩʣʝʜ ʢʦʝʪʦ ʪʝ ʩʧʦʥʪʘʥʥʦ ʩʝ ʨʘʟʨʝʜʠʣʠ ʠ ʩʧʨʝʣʠ ʦʢʦʣʦ 14 ʛʦʜʠʰʥʘ 

ʚʲʟʨʘʩʪ. ʀʥʪʝʨʠʢʪʘʣʝʥ ɽɽɻ ʟʘʧʠʩ, ʦʩʲʱʝʩʪʚʝʥ ʥʘ 18 ʛʦʜʠʥʠ, ʝ ʩ ʜʘʥʥʠ ʟʘ 

ʝʜʠʥʠʯʥʠ ʦʩʪʨʠ ʚʲʣʥʠ ʬʨʦʥʪʦ-ʮʝʥʪʨʘʣʥʦ ʧʨʠ ʍɺ. ʇʘʮʠʝʥʪʢʘʪʘ ʝ ʢʦʥʩʫʣʪʠʨʘʥʘ 

ʩ ʧʩʠʭʦʣʦʛ ʥʘ 12 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ï ʩ ʜʘʥʥʠ ʟʘ ʣʝʢʘ ʩʪʝʧʝʥ ʥʘ ʫʤʩʪʚʝʥʘ 

ʠʟʦʩʪʘʥʘʣʦʩʪ. ʅʝ ʝ ʧʨʦʚʝʞʜʘʥʦ ʄʈʊ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʛʣʘʚʝʥ ʤʦʟʲʢ. ʇʘʮʠʝʥʪʢʘʪʘ 

ʥʠʢʦʛʘ ʥʝ ʩʝ ʝ ʣʝʢʫʚʘʣʘ ʩ ʘʥʪʠʝʧʠʣʝʧʪʠʯʥʠ ʤʝʜʠʢʘʤʝʥʪʠ.  
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3.6.3 ɻʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ.  

ʇʨʠ ʬʘʤʠʣʠʷʪʘ ʦʪ ʛʨʘʜ ɺʠʜʠʥ (2ɸ ʠ 2ɺ) ʙʝh ʝ ʠʟʚʲʨʰʝʥ ʧʘʨʘʤʝʪʨʠʯʝʥ 

ʘʥʘʣʠʟ ʟʘ ʩʢʘʯʝʥʦʩʪ (Merlin 1.1.1), ʢʘʪʦ ʙʝʰʝ ʠʟʧʦʣʟʚʘʥʘ ʢʘʨʪʘ ʩ 244K SNPs, 

ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʝʥ ʤʦʜʝʣ ʥʘ ʫʥʘʩʣʝʜʷʚʘʥʝ, ʯʝʩʪʦʪʘ ʥʘ ʘʣʝʣʠʪʝ ʥʘ 

ʟʘʙʦʣʷʚʘʥʝʪʦ 0.001, ʧʝʥʝʪʨʘʥʥʦʩʪ 0.7 ʠ 1% ʯʝʩʪʦʪʘ ʥʘ ʬʝʥʦʢʦʧʠʷʪʘ. 

ʇʨʦʚʝʜʝʥʠʪʝ ʯʨʝʟ ʢʦʤʧʶʪʲʨʥʘ ʧʨʦʛʨʘʤʘ SLINK ʩʪʠʤʫʣʘʮʠʠ (ʜʚʫʪʦʯʢʦʚ ʘʥʘʣʠʟ, 

ʝʜʠʥʠʯʝʥ ʤʘʨʢʝʨ ʩ 4 ʘʣʝʣʘ) ʧʦʢʘʟʘʭʘ, ʯʝ ʦʯʘʢʚʘʥʠʷ ʤʘʢʩʠʤʫʤ ʥʘ LOD score (ʢʘʪʦ 

ʩʝ ʠʤʘ ʚ ʧʨʝʜʚʠʜ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ) ʝ 2.98 (ʌʠʛʫʨʘ 32). ɺ ʪʘʟʠ 

ʬʘʤʠʣʠʷ ʙʷʭʘ ʫʩʪʘʥʦʚʝʥʠ  21 ʛʝʥʦʤʥʠ ʦʙʣʘʩʪʠ, ʢʦʠʪʦ ʧʦʢʘʟʘʭʘ ʤʥʦʛʦʪʦʯʢʦʚ 

LOD scores >0, ʥʦ ʚ ʥʠʪʦ ʝʜʠʥ ʦʪ ʪʝʟʠ ʣʦʢʫʩʠ ʥʝ ʙʝ ʜʦʩʪʠʛʥʘʪ ʦʯʘʢʚʘʥʠʷ 

ʤʘʢʩʠʤʫʤ (ʊʘʙʣʠʮʘ 14). 

 

ʌʠʛʫʨʘ 32. ɻʨʘʬʠʢʘ ʥʘ LOD scores ʧʨʠ ʜʦʤʠʥʘʥʪʝʥ ʤʦʜʝʣ ʥʘ ʫʥʘʩʣʝʜʷʚʘʥʝ. 
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ʊʘʙʣʠʮʘ 14. ʉʧʠʩʲʢ ʥʘ 21 ʛʝʥʦʤʥʠ ʦʙʣʘʩʪʠ ʩ LOD scores >0. [ɼ. ɸʟʤʘʥʦʚ, 

ʎʝʥʪʲʨ ʟʘ ʤʝʜʠʮʠʥʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ, ɿʘʧʘʜʥʦ-ʘʚʩʪʨʘʣʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, ʇʲʨʪ, 

ɸʚʩʪʨʘʣʠʷ] 

 

ʍ-ʤʘ  SNP 

ʥʘʯʘʣʦ 

ʧʦʟʠʮʠʷ 

ʯʦʚʝʰʢʠ 

ʛʝʥʦʤ 19 

SNP  ʢʨʘʡ ʧʦʟʠʮʠʷ 

ʯʦʚʝʰʢʠ 

ʛʝʥʦʤ 19 

Max. 

LOD 

ʨʘʟʤʝʨ 

Kʙ 

 ɻʝʥʠ ʚ ʯʦʚʝʰʢʠʷ 

ʛʝʥʦʤ ʧʦʟʠʮʠʷ 

19, ʚʢʣʶʯʠʪʝʣʥʦ 

ʥʢʈʅʂ ʠ ʤʈʅʂ 

1 rs7520796 68087115 rs12036629 68189166 0.3 102 2 

3 rs6795684 67964947 rs4504171 69197457 0.38 1,233 7 

3 rs7618160 89635631 rs1125190 98972306 0.46 9,337 25 (10 ʦʙʦʥʷʪʝʣʥʠ 

ʨʝʮʝʧʪʦʨʥʠ ʛʝʥʠ) 

4 rs1000813

4 

27853283 rs7667232 28222985 1.58 370 0 

4 rs1002788

3 

29326954 rs4692392 29489354 2.54 162 0 

4 rs719776 33686660 rs10517333 34848964 0.2 1,162 0 

4 rs9999604 37040171 rs6823583 37374046 0.41 334 2 

4 rs4406051 45037670 rs17470849 45114775 0.84 77 0 

4 rs1172170

9 

65775277 rs4320185 66384235 1.19 609 2 

4 rs1315156

0 

67160442 rs7693525 67810770 1.55 650 0 

6 rs7760531 37652730 rs2654444 38715678 1.58 1,063 5 

6 rs714373 47229626 rs6935912 47617654 0.06 388 2 

6 rs675484 63154495 rs756344 63244061 1.85 90 0 

6 rs2782374 63337882 rs2843097 63417570 0.65 80 0 

6 rs1417692 63755447 rs2758259 64193107 0.38 438 1 

8 rs2610126 137825973 rs4909357 138228075 1.58 402 0 

8 rs979148 138883472 rs17695376 138911698 0.01 28 0 

10 rs7069106 92938899 rs7076396 93134204 0.42 195 3 

10 rs1571176 93892153 rs10748582 94477219 0.17 585 5 

10 rs7092080 106830537 rs3011653 107110991 1.58 280 1 
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ʍ-ʤʘ  SNP 

ʥʘʯʘʣʦ 

ʧʦʟʠʮʠʷ 

ʯʦʚʝʰʢʠ 

ʛʝʥʦʤ 19 

SNP  ʢʨʘʡ ʧʦʟʠʮʠʷ 

ʯʦʚʝʰʢʠ 

ʛʝʥʦʤ 19 

Max. 

LOD 

ʨʘʟʤʝʨ 

Kʙ 

 ɻʝʥʠ ʚ ʯʦʚʝʰʢʠʷ 

ʛʝʥʦʤ ʧʦʟʠʮʠʷ 

19, ʚʢʣʶʯʠʪʝʣʥʦ 

ʥʢʈʅʂ ʠ ʤʈʅʂ 

12 rs1509050 127711416 rs10847609 128882206 1.58 1,171 3 

     ʆʙʱʦ 18,756 58 

ʍ-ʤʘ ï ʭʨʦʤʦʟʦʤʘ; ʂʙ-ʢʠʣʦʙʘʟʠ; ʤʈʅʂ ï ʤʠʢʨʦʈʅʂ; ʥʢʈʅʂ ï ʥʝʢʦʜʠʨʘʱʘ ʈʅʂ; 

 

ʆʩʲʱʝʩʪʚʝʥ ʙʝh ʝ ʠ ʧʘʨʘʤʝʪʨʠʯʝʥ ʘʥʘʣʠʟ ʟʘ ʩʢʘʯʝʥʦʩʪ (Merlin 1.1.1), ʢʘʪʦ 

ʙʝh ʝ ʠʟʧʦʣʟʚʘʥʘ ʢʘʨʪʘ ʩ 244K SNP, ʘʚʪʦʟʦʤʥʦ-ʨʝʮʝʩʠʚʝʥ ʤʦʜʝʣ ʥʘ 

ʫʥʘʩʣʝʜʷʚʘʥʝ, ʯʝʩʪʦʪʘ ʥʘ ʘʣʝʣʠʪʝ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ 0.001, ʧʝʥʝʪʨʘʥʥʦʩʪ 1.0 ʠ 0% 

ʯʝʩʪʦʪʘ ʥʘ ʬʝʥʦʢʦʧʠʷʪʘ. ʇʨʦʚʝʜʝʥʠʪʝ ʩ ʧʦʤʦʱʪʘ ʥʘ ʢʦʤʧʶʪʲʨʥʘ ʧʨʦʛʨʘʤʘ 

SLINK ʩʪʠʤʫʣʘʮʠʠ (ʜʚʫʪʦʯʢʦʚ ʘʥʘʣʠʟ, ʝʜʠʥʠʯʝʥ ʤʘʨʢʝʨ ʩ 4 ʘʣʝʣʘ) ʧʦʢʘʟʘʭʘ, ʯʝ 

ʦʯʘʢʚʘʥʠʷ ʤʘʢʩʠʤʘʣʝʥ LOD score ʧʨʠ ʜʚʫʪʦʯʢʦʚ ʘʥʘʣʠʟ ʧʨʠ ʪʘʟʠ ʩʪʨʫʢʪʫʨʘ ʥʘ 

ʬʘʤʠʣʠʷʪʘ ʝ 1.99. ʋʩʪʘʥʦʚʝʥʠ ʙʷʭʘ 14 ʛʝʥʦʤʥʠ ʦʙʣʘʩʪʠ, ʢʦʠʪʦ ʧʦʢʘʟʘʭʘ LOD 

scores >1 ʧʨʠ ʤʥʦʛʦʪʦʯʢʦʚ ʘʥʘʣʠʟ, ʩʝʜʝʤ ʦʪ ʢʦʠʪʦ ʥʘʜʭʚʲʨʣʠʭʘ ʦʯʘʢʚʘʥʠʷ 

ʤʘʢʩʠʤʫʤ (ʌʠʛʫʨʘ 33). 

 

ʌʠʛʫʨʘ 33. ɻʨʘʬʠʢʘ ʥʘ LOD scores ʧʨʠ ʘʚʪʦʟʦʤʥʦ-ʨʝʮʝʩʠʚʝʥ ʤʦʜʝʣ ʥʘ 

ʫʥʘʩʣʝʜʷʚʘʥʝ. 
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3.6.4 ʆʙʩʲʞʜʘʥʝ    

ʇʨʝʜʩʪʘʚʝʥʘ e ʨʦʤʩʢʘ ʬʘʤʠʣʠʷ ʩʲʩʪʘʚʝʥʘ ʦʪ ʜʚʝ ʧʦʜʬʘʤʠʣʠʠ, ʩʚʲʨʟʘʥʠ ʧʦ 

ʤʝʞʜʫ ʩʠ ʧʦʩʨʝʜʩʪʚʦʤ ʙʨʘʢ ʤʝʞʜʫ ʜʚʘʤʘ ʦʪ ʯʣʝʥʦʚʝʪʝ ʡ. ʀʜʝʥʪʠʬʠʮʠʨʘʥʠ ʙʷʭʘ 

ʦʙʱʦ ʝʜʠʥʘʜʝʩʝʪ ʧʘʮʠʝʥʪʘ ʩ ʝʧʠʣʝʧʩʠʷ.  

ʇʲʨʚʦʪʦ ʩʝʤʝʡʩʪʚʦ 2ɸ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʝʧʠʣʝʧʪʠʯʝʥ ʩʠʥʜʨʦʤ ʩ ʚʝʨʦʷʪʥʦ 

ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʦ ʫʥʘʩʣʝʜʷʚʘʥʝ ʠ ʦʪʥʦʩʠʪʝʣʥʦ ʭʦʤʦʛʝʥʝʥ ʬʝʥʦʪʠʧ ʩ 

ʢʦʤʧʣʝʢʩʥʠ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ ʠ ʯʝʩʪʘ ʚʪʦʨʠʯʥʘ ʛʝʥʝʨʘʣʠʟʘʮʠʷ. ʉʲʱʝʩʪʚʫʚʘʪ 

ʠʟʚʝʩʪʥʠ ʠʥʪʨʘʬʘʤʠʣʥʠ ʚʘʨʠʘʮʠʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʥʘʯʘʣʦʪʦ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʠ 

ʥʝʛʦʚʠʷ ʭʦʜ ʧʨʠ ʦʪʜʝʣʥʠʪʝ ʠʥʜʠʚʠʜʠ, ʥʦ ʢʘʪʦ ʮʷʣʦ ʥʘʯʘʣʦʪʦ ʝ ʚ ʧʲʨʚʦʪʦ 

ʜʝʩʝʪʠʣʝʪʠʝ ʥʘ ʞʠʚʦʪʘ ʠ ʝʧʠʣʝʧʩʠʷʪʘ ʝ ʩ ʦʪʥʦʩʠʪʝʣʥʦ ʙʝʥʠʛʥʝʥʦ ʧʨʦʪʠʯʘʥʝ, 

ʢʘʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʧʦʥʪʘʥʥʦ ʟʘʪʠʭʚʘʥʝ ʥʘ ʧʨʠʩʪʲʧʠʪʝ ʧʨʠ ʯʝʪʠʨʠʤʘ ʦʪ 

ʧʘʮʠʝʥʪʠʪʝ, ʘ ʧʨʠ ʦʩʪʘʥʘʣʠʪʝ ʯʝʪʠʨʠʤʘ ʝ ʧʦʩʪʠʛʥʘʪ ʜʦʙʲʨ ʢʦʥʪʨʦʣ ʥʘ 

ʧʨʠʩʪʲʧʠʪʝ ʧʨʠ ʤʦʥʦʪʝʨʘʧʠʷ ʩ ʘʥʪʠʝʧʠʣʝʧʪʠʯʥʠ ʤʝʜʠʢʘʤʝʥʪʠ. ʇʨʠ ʬʘʤʠʣʠʷʪʘ 

ʣʠʧʩʚʘʪ ʘʥʘʤʥʝʩʪʠʯʥʠ ʜʘʥʥʠ ʟʘ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ. ʂʦʤʧʣʝʢʩʥʠʪʝ ʧʘʨʮʠʘʣʥʠ 

ʧʨʠʩʪʲʧʠ ʥʘʡ-ʯʝʩʪʦ ʟʘʧʦʯʚʘʪ ʩ ʝʧʠʛʘʩʪʨʘʣʝʥ ʜʠʩʢʦʤʬʦʨʪ, ʛʣʘʚʦʙʦʣʠʝ ʠʣʠ 

ʟʘʤʘʡʚʘʥʝ ʠ ʧʨʦʪʠʯʘʪ ʩ ʥʝʩʚʲʨʟʘʥ ʛʦʚʦʨ, ʩʪʝʨʝʦʪʠʧʠʠ ʩ ʨʲʮʝʪʝ ʠ ʙʝʟʮʝʣʥʠ 

ʜʚʠʞʝʥʠʷ. ʌʝʥʦʤʝʥʠ ʥʘ déjà vu ʩʝ ʦʧʠʩʚʘʪ ʧʨʠ ʝʜʠʥ ʧʘʮʠʝʥʪ. ʍʘʨʘʢʪʝʨʥʘ ʝ 

ʧʦʩʪʧʨʠʩʪʲʧʥʘʪʘ ʦʙʲʨʢʘʥʦʩʪ ʠ ʩʲʥʣʠʚʦʩʪ. ʇʨʠʩʪʲʧʠʪʝ ʩʘ ʜʥʝʚʥʠ ʠ ʯʝʩʪʦ ʩʝ 

ʧʨʦʚʦʢʠʨʘʪ ʦʪ ʩʪʨʝʩʦʚʠ ʩʠʪʫʘʮʠʠ. ɺʪʦʨʠʯʥʘʪʘ ʛʝʥʝʨʘʣʠʟʘʮʠʷ ʩʲʱʦ ʝ ʯʝʩʪʘ ʠ ʩʝ 

ʩʲʦʙʱʘʚʘ ʧʨʠ ʚʩʠʯʢʠ ʧʘʮʠʝʥʪʠ. ʀʥʪʝʨʠʢʪʘʣʥʠ ɽɽɻ ʘʙʥʦʨʤʥʦʩʪʠ ʩʘ ʫʩʪʘʥʦʚʝʥʠ 

ʦʩʥʦʚʥʦ ʚ ʪʝʤʧʦʨʘʣʥʠʪʝ ʦʙʣʘʩʪʠ ʩ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʚ ʩʲʩʝʜʥʠ ʦʙʣʘʩʪʠ 

(ʦʢʮʠʧʠʪʘʣʥʘ, ʧʘʨʠʝʪʘʣʥʘ). ʅʘ ʧʨʦʚʝʜʝʥʠʪʝ ʄʈʊ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʛʣʘʚʝʥ ʤʦʟʲʢ 

ʥʝ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʜʘʥʥʠ ʟʘ ʭʠʧʦʢʘʤʧʘʣʥʘ ʩʢʣʝʨʦʟʘ. 

ʆʧʠʩʘʥʠʪʝ ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ ʠ ɽɽɻ ʧʨʦʤʝʥʠ ʚ ʪʦʚʘ ʩʝʤʝʡʩʪʚʦ 

ʧʨʝʜʧʦʣʘʛʘʪ ʚ ʥʘʡ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʧʨʦʠʟʭʦʜ ʦʪ ʤʝʟʠʘʣʥʠʷ ʪʝʤʧʦʨʘʣʝʥ ʜʷʣ. 

ʆʧʠʩʘʥʘʪʘ ʬʘʤʠʣʠʷ ʦʪ ʛʨʘʜ ɺʠʜʠʥ 2ɸ ʚ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʥʘʧʦʜʦʙʷʚʘ ʧʦ 

ʬʝʥʦʪʠʧ ʥʘ ʨʘʟʛʣʝʜʘʥʦʪʦ ʧʦ-ʛʦʨʝ ʨʦʤʩʢʦ ʩʝʤʝʡʩʪʚʦ ʦʪ ʛʨʘʜ ʅʦʚʘ ɿʘʛʦʨʘ, ʥʦ ʪʫʢ 

ʥʝ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʩʢʘʯʝʥʦʩʪ ʩ ʭʨʦʤʦʟʦʤʘ 7ʨ, ʢʦʝʪʦ ʦʪʥʦʚʦ ʧʦʜʢʨʝʧʷ ʛʝʥʝʪʠʯʥʘʪʘ 

ʭʝʪʝʨʦʛʝʥʥʦʩʪ ʠ ʚʝʨʦʷʪʥʦ ʣʠʧʩʘʪʘ ʥʘ ʝʬʝʢʪ ʥʘ ʨʦʜʦʥʘʯʘʣʥʠʢʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʝʧʠʣʝʧʩʠʷʪʘ ʚ ʨʦʤʩʢʘʪʘ ʧʦʧʫʣʘʮʠʷ.  

ʉʝʤʝʡʩʪʚʦʪʦ ʦʪ ʛʨʘʜ ɺʠʜʠʥ V2ɸ ʥʘʧʦʜʦʙʷʚʘ ʠ ʥʘ ʦʨʠʛʠʥʘʣʥʦʪʦ ʦʧʠʩʘʥʠʝ ʥʘ 

ʙʝʥʠʛʥʝʥʘʪʘ ʬʘʤʠʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ [Berkovic ʠ ʩʲʘʚʪ. 1996], 

ʢʘʢʪʦ ʠ ʥʘ ʜʨʫʛʠ ʦʧʠʩʘʥʠ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ ʬʘʤʠʣʠʠ ʩ ʪʦʟʠ ʩʠʥʜʨʦʤ [Striano ʠ 
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ʩʲʘʚʪ. 2008; Hedera ʠ ʩʲʘʚʪ. 2008] ʧʦ ʣʠʧʩʘʪʘ ʥʘ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʠ 

ʭʠʧʦʢʘʤʧʘʣʥʘ ʩʢʣʝʨʦʟʘ ʧʨʠ ʄʈʊ ʠʟʩʣʝʜʚʘʥʝʪʦ, ʧʦ-ʯʝʩʪʦʪʦ ʟʘʩʷʛʘʥʝ ʥʘ ʞʝʥʠʪʝ 

(5 ʞʝʥʠ: 3 ʤʲʞʝ), ʢʘʢʪʦ ʠ ʦʪʥʦʩʠʪʝʣʥʦ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʠʷ ʭʦʜ ʥʘ ʧʨʦʪʠʯʘʥʝ ʥʘ 

ʝʧʠʣʝʧʩʠʷʪʘ, ʥʦ ʩʝ ʨʘʟʣʠʯʘʚʘ ʧʦ ʨʘʥʥʦʪʦ ʥʘʯʘʣʦ (ʚ ʧʲʨʚʦʪʦ ʜʝʩʝʪʠʣʝʪʠʝ ʥʘ 

ʞʠʚʦʪʘ), ʧʦ-ʨʝʜʢʠʪʝ ʩʫʙʝʢʪʠʚʥʠ ʧʩʠʭʠʯʥʠ ʬʝʥʦʤʝʥʠ ʠ ʯʝʩʪʘʪʘ ʚʪʦʨʠʯʥʘ 

ʛʝʥʝʨʘʣʠʟʘʮʠʷ. ɺ ʪʦʚʘ ʩʝʤʝʡʩʪʚʦ ʥʝ ʩʝ ʦʧʠʩʚʘʪ ʠʟʦʣʠʨʘʥʠ ʧʨʦʩʪʠ ʧʘʨʮʠʘʣʥʠ 

ʧʨʠʩʪʲʧʠ, ʥʦ ʝ ʚʲʟʤʦʞʥʦ ʪʘʢʠʚʘ ʜʘ ʩʘ ʩʲʱʝʩʪʚʫʚʘʣʠ, ʘ ʪʷʭʥʘʪʘ ʝʧʠʣʝʧʪʠʯʥʘ 

ʛʝʥʝʟʘ ʜʘ ʝ ʦʩʪʘʥʘʣʘ ʥʝʨʘʟʧʦʟʥʘʪʘ. 

ɺ ʜʠʬʝʨʝʥʮʠʘʣʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʥ ʘʩʧʝʢʪ ʚ ʩʲʦʙʨʘʞʝʥʠʝ ʚʣʠʟʘ ʠ ʘʚʪʦʟʦʤʥʦ-

ʜʦʤʠʥʘʥʪʥʘʪʘ ʣʘʪʝʨʘʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ, ʥʦ ʪʫʢ ʣʠʧʩʚʘʪ 

ʪʠʧʠʯʥʠʪʝ ʟʘ ʪʦʟʠ ʩʠʥʜʨʦʤ ʩʣʫʭʦʚʠ ʭʘʣʶʮʠʥʘʮʠʠ.  

ʉʝʤʝʡʩʪʚʦ 2ɺ ʩʝ ʧʨʝʜʩʪʘʚʷ ʩ ʝʧʠʣʝʧʪʠʯʝʥ ʩʠʥʜʨʦʤ ʩ ʥʘʯʘʣʦ ʚ ʧʲʨʚʦʪʦ 

ʜʝʩʝʪʠʣʝʪʠʝ ʥʘ ʞʠʚʦʪʘ, ʯʝʩʪʠ ʢʦʤʧʣʝʢʩʥʠ ʧʘʨʮʠʘʣʥʠ ʠ ʚʪʦʨʠʯʥʦ-

ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʧʨʠʩʪʲʧʠ ʠ ʠʥʪʨʘʬʘʤʠʣʥʘ ʚʘʨʠʘʙʠʣʥʦʩʪ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘʯʠʥʘ 

ʥʘ ʧʨʦʪʠʯʘʥʝ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ. ʉʪʨʫʢʪʫʨʘʪʘ ʥʘ ʨʦʜʦʩʣʦʚʠʝʪʦ ʧʨʝʜʧʦʣʘʛʘ 

ʘʚʪʦʟʦʤʥʦ-ʨʝʮʝʩʠʚʥʦ ʫʥʘʩʣʝʜʷʚʘʥʝ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʬʘʤʠʣʠʷ 2ɸ, ʪʫʢ ʠ ʪʨʠʪʝ 

ʧʘʮʠʝʥʪʢʠ ʩ ʝʧʠʣʝʧʩʠʷ ʠʤʘʪ ʣʝʢʘ ʩʪʝʧʝʥ ʥʘ ʫʤʩʪʚʝʥʘ ʠʟʦʩʪʘʥʘʣʦʩʪ. ʌʝʙʨʠʣʥʠ 

ʛʲʨʯʦʚʝ ʩ ʥʘʯʘʣʦ ʚ ʨʘʥʥʘ ʜʝʪʩʢʘ ʚʲʟʨʘʩʪ ʩʝ ʩʲʦʙʱʘʚʘʪ ʧʨʠ ʜʚʝ ʦʪ ʧʘʮʠʝʥʪʢʠʪʝ. 

ʂʦʤʧʣʝʢʩʥʠʪʝ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ ʥʘʡ-ʯʝʩʪʦ ʟʘʧʦʯʚʘʪ ʩ ʝʧʠʛʘʩʪʨʘʣʝʥ 

ʜʠʩʢʦʤʬʦʨʪ ʠ ʥʝʷʩʥʦ ʯʫʚʩʪʚʦ ʟʘ ʧʨʠʣʦʰʘʚʘʥʝ ʠ ʧʨʦʪʠʯʘʪ ʩʲʩ ʩʪʝʨʝʦʪʠʧʠʠ ʩ 

ʨʲʮʝʪʝ ʠ ʙʝʟʮʝʣʥʠ ʜʚʠʞʝʥʠʷ. ʅʝ ʩʝ ʦʧʠʩʚʘʪ ʬʝʥʦʤʝʥʠ ʥʘ déjà vu ʠʣʠ ʜʨʫʛʠ 

ʧʩʠʭʠʯʥʠ ʩʠʤʧʪʦʤʠ. ʍʘʨʘʢʪʝʨʥʘ ʝ ʧʦʩʪʧʨʠʩʪʲʧʥʘʪʘ ʦʙʲʨʢʘʥʦʩʪ ʠ ʩʲʥʣʠʚʦʩʪ. 

ɽʧʠʟʦʜ ʥʘ ʝʧʠʣʝʧʪʠʯʝʥ ʩʪʘʪʫʩ ʝ ʨʝʛʠʩʪʨʠʨʘʥ ʧʨʠ ʝʜʥʘ ʦʪ ʧʘʮʠʝʥʪʢʠʪʝ. 

ʇʨʠʩʪʲʧʠʪʝ ʩʘ ʜʥʝʚʥʠ ʠ ʯʝʩʪʦ ʩʝ ʧʨʦʚʦʢʠʨʘʪ ʦʪ ʩʪʨʝʩʦʚʠ ʩʠʪʫʘʮʠʠ ʠ ʙʝʟʩʲʥʠʝ. 

ʀʥʪʝʨʠʢʪʘʣʥʠ ɽɽɻ ʘʙʥʦʨʤʥʦʩʪʠ ʧʦ ʧʦʜʦʙʠʝ ʥʘ ʬʘʤʠʣʠʷ 2ɸ, ʩʘ ʫʩʪʘʥʦʚʝʥʠ 

ʦʩʥʦʚʥʦ ʚ ʪʝʤʧʦʨʘʣʥʠʪʝ ʦʙʣʘʩʪʠ ʩ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʚ ʩʲʩʝʜʥʠ ʦʙʣʘʩʪʠ 

(ʬʨʦʥʪʘʣʥʘ, ʧʘʨʠʝʪʘʣʥʘ). ʅʘ ʧʨʦʚʝʜʝʥʠʪʝ ʄʈʊ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʛʣʘʚʝʥ ʤʦʟʲʢ ʥʝ 

ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʜʘʥʥʠ ʟʘ ʭʠʧʦʢʘʤʧʘʣʥʘ ʩʢʣʝʨʦʟʘ. ɿʘʙʦʣʷʚʘʥʝʪʦ ʠʤʘ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥ ʭʦʜ ʥʘ ʧʨʦʪʠʯʘʥʝ ʧʨʠ ʝʜʥʘ ʦʪ ʧʘʮʠʝʥʪʢʠʪʝ, ʢʘʪʦ ʝ ʥʘʣʠʮʝ 

ʩʧʦʥʪʘʥʥʦ ʨʘʟʨʝʞʜʘʥʝ ʠ ʩʧʠʨʘʥʝ ʥʘ ʧʨʠʩʪʲʧʠʪʝ ʧʨʝʟ ʚʪʦʨʦʪʦ ʜʝʩʝʪʠʣʝʪʠʝ ʥʘ 

ʞʠʚʦʪʘ. ʇʨʠ ʦʩʪʘʥʘʣʠʪʝ ʜʚʝ ʧʘʮʠʝʥʪʢʠ ʧʨʠʩʪʲʧʠʪʝ ʧʨʦʜʲʣʞʘʚʘʪ, ʢʘʪʦ ʪʨʷʙʚʘ ʜʘ 

ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ ʥʝʩʠʩʪʝʤʥʦ ʧʨʦʚʝʞʜʘʥʦʪʦ ʣʝʯʝʥʠʝ ʩ ʘʥʪʠʝʧʠʣʝʧʪʠʯʥʠ 
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ʤʝʜʠʢʘʤʝʥʪʠ ʠ ʜʦʙʨʠʷ ʢʦʥʪʨʦʣ ʚʲʨʭʫ ʧʨʠʩʪʲʧʠʪʝ ʚ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ 

ʣʝʢʘʨʩʪʚʘʪʘ ʩʘ ʧʨʠʝʤʘʥʠ ʨʝʜʦʚʥʦ.  

ʆʧʠʩʘʥʠʪʝ ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ ʠ ɽɽɻ ʧʨʦʤʝʥʠ ʚ ʪʦʚʘ ʧʦʜʩʝʤʝʡʩʪʚʦ, ʧʦ 

ʧʦʜʦʙʠʝ ʥʘ 2ɸ ʩʲʱʦ ʧʨʝʜʧʦʣʘʛʘʪ ʚ ʥʘʡ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʧʨʦʠʟʭʦʜ ʦʪ ʤʝʟʠʘʣʥʠʷ 

ʪʝʤʧʦʨʘʣʝʥ ʜʷʣ. ʌʝʥʦʪʠʧʲʪ ʥʘ ʩʝʤʝʡʩʪʚʦ 2ɺ ʦʙʘʯʝ, ʚ ʥʘʡ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ 

ʥʘʧʦʜʦʙʷʚʘ ʥʘ ʦʧʠʩʘʥʦʪʦ ʦʪ Baulac ʠ ʩʲʘʚʪ. (2001) ʬʨʝʥʩʢʦ ʩʝʤʝʡʩʪʚʦ ʩ ʜʝʚʝʪ 

ʟʘʩʝʛʥʘʪʠ ʯʣʝʥʦʚʝ ʩ ʤʝʟʠʘʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ ʘʩʦʮʠʠʨʘʥʘ ʩ 

ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ, ʙʝʟ ʭʠʧʦʢʘʤʧʘʣʥʘ ʩʢʣʝʨʦʟʘ. ʈʘʟʣʠʢʘʪʘ ʝ ʚ ʧʦ-ʨʘʥʥʘʪʘ ʚʲʟʨʘʩʪ 

ʥʘ ʥʘʯʘʣʦ ʥʘ ʘʬʝʙʨʠʣʥʠʪʝ ʧʨʠʩʪʲʧʠ ʧʨʠ ʬʘʤʠʣʠʷʪʘ ʦʪ ʛʨʘʜ ɺʠʜʠʥ 2ɺ (ʦʪ 1 

ʤʝʩʝʮ ʜʦ 2 ʛʦʜʠʥʠ) ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʬʨʝʥʩʢʘʪʘ ʬʘʤʠʣʠʷ  (ʦʪ 4 ʜʦ 13 ʛʦʜʠʰʥʘ 

ʚʲʟʨʘʩʪ). 

ʌʝʥʦʪʠʧʲʪ ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ ʦʪ ʛʨʘʜ ɺʠʜʠʥ 2ɺ ʝ ʩʭʦʜʝʥ ʠ ʩ ʨʦʤʩʢʘʪʘ ʬʘʤʠʣʠʷ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʘ ʦʪ Angelicheva ʠ ʩʲʘʚʪ. (2009), ʢʘʪʦ ʧʨʠ ʧʦʩʣʝʜʥʘʪʘ ʩʲʱʦ ʩʝ 

ʥʘʙʣʶʜʘʚʘ ʧʦ-ʚʠʩʦʢʘ ʯʝʩʪʦʪʘ ʥʘ ʣʝʢʘ ʫʤʩʪʚʝʥʘ ʠʟʦʩʪʘʥʘʣʦʩʪ (7/10 ʟʘʩʝʛʥʘʪʠ 

ʠʥʜʠʚʠʜʘ). ɺʲʟʤʦʞʥʦ ʝ ʫʤʩʪʚʝʥʘʪʘ ʠʟʦʩʪʘʥʘʣʦʩʪ ʜʘ ʝ ʯʘʩʪ ʦʪ ʬʝʥʦʪʠʧʘ ʥʘ 

ʩʝʤʝʡʩʪʚʦ 2ɺ, ʢʘʪʦ ʧʨʠ ʠʥʪʝʨʧʨʝʪʠʨʘʥʝʪʦ ʥʘ ʪʦʟʠ ʧʨʠʟʥʘʢ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʟʝʤʝ 

ʧʦʜ ʚʥʠʤʘʥʠʝ ʠ ʫʩʣʦʞʥʝʥʘʪʘ ʧʝʨʠʥʘʪʘʣʥʘ ʘʥʘʤʥʝʟʘ ʧʨʠ ʜʚʝ ʦʪ ʧʘʮʠʝʥʪʢʠʪʝ, 

ʢʘʢʪʦ ʠ ʥʠʩʢʠʷ ʩʦʮʠʘʣʝʥ ʩʪʘʪʫʩ ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ.  

ʅʘ ʪʦʟʠ ʝʪʘʧ ʧʨʠ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟ ʟʘ ʩʢʘʯʝʥʦʩʪ ʚ ʩʝʤʝʡʩʪʚʦʪʦ ʦʪ ʛʨʘʜ 

ɺʠʜʠʥ (2ɸ ʠ 2ɺ) ʥʝ ʙʝh ʝ ʧʦʣʫʯʝʥ ʩʠʛʥʠʬʠʢʘʥʪʝʥ LOD score ʟʘ ʥʠʪʦ ʝʜʠʥ ʦʪ 

ʜʦʩʝʛʘ ʩʲʦʙʱʝʥʠʪʝ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ ʣʦʢʫʩʠ ʟʘ ʤʝʟʠʘʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ 

ʝʧʠʣʝʧʩʠʷ, ʚʲʧʨʝʢʠ ʦʧʠʩʘʥʠʪʝ ʧʦ-ʛʦʨʝ ʩʭʦʜʩʪʚʘ ʚʲʚ ʬʝʥʦʪʠʧʘ, ʥʠʪʦ ʙʝh ʝ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥ ʥʦʚ ʣʦʢʫʩ. ʊʦʚʘ ʥʝ ʝ ʚ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩ ʜʠʘʛʥʦʟʘʪʘ, ʟʘʱʦʪʦ ʦʪ 

ʝʜʥʘ ʩʪʨʘʥʘ ʩʢʘʯʝʥʦʩʪ ʩ ʦʧʨʝʜʝʣʝʥʠ ʣʦʢʫʩʠ ʝ ʦʧʠʩʘʥʘ ʩʘʤʦ ʚ ʝʜʠʥʠʯʥʠ 

ʩʝʤʝʡʩʪʚʘ [Baulac ʠ ʩʲʘʚʪ. 2001; Hedera ʠ ʩʲʘʚʪ. 2007; Angelicheva ʠ ʩʲʘʚʪ. 2009; 

Azmanov ʠ ʩʲʘʚʪ. 2011], ʘ ʦʪ ʜʨʫʛʘ ʩʝ ʧʦʜʢʨʝʧ ̫ʪʝʟʘʪʘ, ʯʝ ʌʄʊɽ ʩʝ ʫʥʘʩʣʝʜʷʚʘʪ 

ʧʨʝʜʠʤʥʦ ʧʦʣʠʛʝʥʥʦ, ʧʦ ʧʦʜʦʙʠʝ ʥʘ ʠʜʠʦʧʘʪʠʯʥʠʪʝ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʝʧʠʣʝʧʩʠʠ, 

ʘ ʤʦʥʦʛʝʥʥʦʪʦ ʫʥʘʩʣʝʜʷʚʘʥʝ ʝ ʧʦ-ʩʢʦʨʦ ʠʟʢʣʶʯʝʥʠʝ ʦʪʢʦʣʢʦʪʦ ʧʨʘʚʠʣʦ 

[Crompton ʠ ʩʲʘʚʪ. 2010].  
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3.7 ʂʣʠʥʠʢʦ-ʛʝʥʝʪʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ ʬʘʤʠʣʠʷ ʦʪ ʩʝʣʦ ʄʘʜʘʨʘ. 

 

3.7.1 ʈʦʜʦʩʣʦʚʠʝ 

ʌʘʤʠʣʠʷʪʘ ʝ ʦʪ ʙʲʣʛʘʨʩʢʠ ʧʨʦʠʟʭʦʜ, ʢʘʪʦ ʦʩʥʦʚʥʘ ʯʘʩʪ ʦʪ ʯʣʝʥʦʚʝʪʝ ʥʘ 

ʩʝʤʝʡʩʪʚʦʪʦ ʞʠʚʝʝ ʚ ʩʝʣʦ ʄʘʜʘʨʘ, ʘ ʦʩʪʘʥʘʣʠʪʝ ʩʘ ʚ ʩʲʩʝʜʥʠ ʩʝʣʘ ʥʘ ʦʙʣʘʩʪ 

ʐʫʤʝʥ. ɸʥʘʤʥʝʟʘ ʟʘ ʝʧʠʣʝʧʩʠʷ ʠʤʘ ʧʨʠ ʦʙʱʦ ʦʩʝʤ ʦʪ ʯʣʝʥʦʚʝʪʝ ʥʘ ʪʘʟʠ 

ʬʘʤʠʣʠʷ, ʥʦ ʜʚʘʤʘ ʦʪ ʪʷʭ ʩʘ ʧʦʯʠʥʘʣʠ ʧʨʝʜʠ ʜʘ ʟʘʧʦʯʥʝ ʠʟʩʣʝʜʚʘʥʝʪʦ, ʥʝ ʝ 

ʥʘʤʝʨʝʥʘ ʧʨʝʜʠʰʥʘ ʤʝʜʠʮʠʥʩʢʘ ʜʦʢʫʤʝʥʪʘʮʠʷ ʦʪʥʦʩʥʦ ʟʘʙʦʣʷʚʘʥʝʪʦ ʠʤ ʠ ʟʘ 

ʪʦʚʘ ʪʝ ʥʝ ʩʘ ʚʢʣʶʯʝʥʠ ʚ ʥʘʩʪʦʷʱʦʪʦ ʠʟʣʦʞʝʥʠʝ. ʀʟʩʣʝʜʚʘʥʠ ʩʘ ʰʝʩʪ ʙʦʣʥʠ ʩ 

ʝʧʠʣʝʧʩʠʷ (ʯʝʪʠʨʠ ʞʝʥʠ ʠ ʜʚʘʤʘ ʤʲʞʝ) ʦʪ ʪʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʧʦʢʦʣʝʥʠʷ 

(ʌʠʛʫʨʘ 34). 

 

ʌʠʛʫʨʘ 34. ʈʦʜʦʩʣʦʚʠʝ ʥʘ ʬʘʤʠʣʠʷ ʦʪ ʩʝʣʦ ʄʘʜʘʨʘ. ɿʘʩʝʛʥʘʪʠʪʝ ʯʣʝʥʦʚʝ ʥʘ 

ʩʝʤʝʡʩʪʚʦʪʦ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʩ ʯʝʨʥʠ ʩʠʤʚʦʣʠ. 

 

 

 

3.7.2 ʆʧʠʩʘʥʠʝ ʥʘ ʬʝʥʦʪʠʧʘ. 

ʂʣʠʥʠʯʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦʣʫʯʝʥʘ ʧʨʠ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʰʝʩʪʠʤʘʪʘ ʙʦʣʥʠ 

ʯʣʝʥʦʚʝ ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ ʝ ʦʙʦʙʱʝʥʘ ʚ ʪʘʙʣʠʮʘ 15. 
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ʊʘʙʣʠʮʘ 15. ɼʘʥʥʠ ʦʪ ʧʨʦʚʝʜʝʥʠʪʝ ʢʣʠʥʠʯʥʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ ʦʪ ʬʘʤʠʣʠʷʪʘ ʦʪ ʩʝʣʦ ʄʘʜʘʨʘ.  

ʇʘʮʠʝʥʪ ʈʦʜʝʥ ʌɻ ɸʬʝʙʨʠʣʥʠ 

ʧʨʠʩʪʲʧʠ 

ʥʘʯʘʣʦ/ ʢʨʘʡ 

ɺʠʜʦʚʝ 

ʝʧʠʣʝʧʪʠʯʥʠ 

ʧʨʠʩʪʲʧʠ 

ʉʝʤʠʦʣʦʛʠʷ ʥʘ 

ʝʧʠʣʝʧʪʠʯʥʠʪʝ 

ʧʨʠʩʪʲʧʠ 

ʏʝʩʪʦʪʘ ɽɽɻ ʄʈʊ, 

ʅʝʚʨʦʧʩʠʭʦʣʦʛʠʯʥʦ 

ʠʟʩʣʝʜʚʘʥʝ 

ʊʝʨʘʧʠʷ 

ɯV-3 2004 - 6ʛ./  ʚ 

ʤʦʤʝʥʪʘ ʙʝʟ 

ʧʨʠʩʪʲʧʠ 

ɺɻʊʂʇ ? ʇʦ ʚʨʝʤʝ ʥʘ ʩʲʥ -

ʦʪʚʦʨʝʥʠ, ʦʪʢʣʦʥʝʥʠ 

ʥʘʛʦʨʝ ʦʯʠ,  ʥʘʨʫʰʝʥʦ 

ʩʲʟʥʘʥʠʝ, ʧʷʥʘ ʦʪ ʫʩʪʘʪʘ, 

ʧʦʪʨʝʧʚʘʥʝ ʥʘ ʯʝʪʠʨʠʪʝ 

ʢʨʘʡʥʠʮʠ ʠ ʠʟʧʫʩʢʘʥʝ ʧʦ 

ʤʘʣʢʘ ʥʫʞʜʘ. 

ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 1 ʤʠʥ 

ɽʜʠʥ 

ʝʜʠʥʩʪʚʝʥ  

2010 (ʩʲʥ) -ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ 

ʧʘʨʦʢʩʠʟʤʠ ʦʪ ʢʦʤʧʣʝʢʩʠ 

ʦʩʪʨʠʝ ï ʙʘʚʥʘ ʚʲʣʥʘ ʩ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 1-2 ʩʝʢ. ʧʦ-

ʢʨʘʪʢʠ ʢʦʤʧʣʝʢʩʠ ʦʪ ʦʩʪʨʠ ʠ 

ʧʦʩʣʝʜʚʘʱʠ ʙʘʚʥʠ ʚʲʣʥʠ; 2010 

(ʙʫʜʥʦʩʪ): ɼʦʙʨʝ ʦʯʝʨʪʘʥʦ 

ʦʛʥʠʱʝ ʦʪ ʝʜʠʥʠʯʥʠ ʠ ʚ ʩʝʨʠʠ 

ʦʩʪʨʠ ʚʲʣʥʠ ʚ ʣʷʚʘ ʪʠʣʥʘ 

ʦʙʣʘʩʪ ʚ ʧʦʩʦʢʘ ʢʲʤ ʩʲʩʝʜʥʘ 

ʪʝʤʧʦʨʘʣʥʘ ʦʙʣʘʩʪ. ɼʨʫʛʦ 

ʦʛʥʠʱʝ ʦʪ ʝʜʠʥʠʯʥʠ ʦʩʪʨʠ 

ʚʲʣʥʠ ʩʝ ʦʯʝʨʪʘʚʘ ʚ ɼ-ʊ ʚ 

ʧʦʩʦʢʘ ʢʲʤ ʩʲʩʝʜʥʘʪʘ 

ʮʝʥʪʨʘʣʥʘ ʦʙʣʘʩʪ. 2011 (ʩʲʥ)- 

ʬʦʢʫʩ ʦʪ ʜʚʫʬʘʟʥʠ ʦʩʪʨʠ ʚʲʣʥʠ 

ʚ ɼ ʊ. ɹʘʚʥʦʚʲʣʥʦʚʘ 

ʘʙʥʦʨʤʥʦʩʪ ʃ ʈ. 

ʄʈʊ 2(011ʛ) ï ʚ ʥʦʨʤʘ 

ʅʝʚʨʦʧʩʠʭʦʣʦʛʠʯʥʦ 

ʠʟʩʣʝʜʚʘʥʝ 2011-

ʘʣʘʣʠʷ, ʫʤʝʨʝʥʘ 

ʫʤʩʪʚʝʥʘ ʠʟʦʩʪʘʥʘʣʦʩʪ 

IQ=50. 

 

VPA 

ɯɯɯ-5 

 

1974 - 4-5ʛ./12-13ʛ. ɺɻʊʂʇ ʧʦ 

ʚʨʝʤʝ ʥʘ ʩʲʥ 

ʠ ʙʫʜʥʦʩʪ 

ʅʝʧʨʠʷʪʥʦ ʯʫʚʩʪʚʦ ʚ 

ʩʪʦʤʘʭʘ, ʩʣʝʜ ʪʦʚʘ ʟʘʛʫʙʘ 

ʥʘ ʩʲʟʥʘʥʠʝ, ʧʦʪʨʝʧʚʘʥʝ 

ʥʘ ʢʨʘʡʥʠʮʠʪʝ 

? 2011 ʠ 2012ʛ ï ʚ ʥʦʨʤʘ ʄʈʊ (2011ʛ) ï ʚ ʥʦʨʤʘ 

ʅʝʚʨʦʧʩʠʭʦʣʦʛʠʯʥʦ 

ʠʟʩʣʝʜʚʘʥʝ (2011)- 

ʜʦʣʥʦ ʛʨʘʥʠʯʥʠ 

ʩʪʦʡʥʦʩʪʠ ʥʘ 

ʢʦʛʥʠʪʠʚʥʦ 

ʬʫʥʢʮʠʦʥʠʨʘʥʝ 

ʈɺ 

ɯɯɯ-6 1977 - 4-5ʛ./12-13ʛ.  ɺɻʊʂʇ ʧʦ ʇʦʥʷʢʦʛʘ ʢʘʟʚʘʣʘ, ʯʝ ʡ ʝ ? 2011 ʠ 2012 - ʥʦʨʤʘʣʥʘ - ʈɺ 
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ʚʨʝʤʝ ʥʘ ʩʲʥ 

ʠ ʚ ʙʫʜʥʦʩʪ 

ʣʦʰʦ, ʩʣʝʜ ʪʦʚʘ ʛʫʙʝʣʘ 

ʩʲʟʥʘʥʠʝ, ʠʤʘʣʘ 

ʧʦʪʨʝʧʚʘʥʠʷ ʥʘ 

ʢʨʘʡʥʠʮʠʪʝ ʠ ʠʟʚʠʚʘʥʝ 

ʥʘ ʛʣʘʚʘʪʘ ʚʩʪʨʘʥʠ 

ɯɯɯ-3 

 

1971 - 5-6ʛ./11-12ʛ ɺɻʊʂʇ ʇʦʥʷʢʦʛʘ ʢʘʟʚʘʣʘ, ʯʝ ʡ ʝ 

ʣʦʰʦ, ʩʣʝʜ ʪʦʚʘ ʛʫʙʝʣʘ 

ʩʲʟʥʘʥʠʝ, ʠʤʘʣʘ 

ʨʘʟʭʚʲʨʣʷʥʠ ʜʚʠʞʝʥʠʷ 

ʥʘ ʢʨʘʡʥʠʮʠʪʝ ʠ ʛʣʘʚʘʪʘ 

1-2 

ʩʝʜʤʠʯʥʦ 

2012 - ʥʦʨʤʘʣʥʘ - ʈɺ 

ɯɯ-2 

 

1949 - 14ʛ ï 18ʛ. ɺɻʊʂʇ ? ʇʨʠʣʦʰʘʚʘʥʝ, 

ʧʨʠʪʲʤʥʷʚʘʥʝ, ʟʘʛʫʙʘ ʥʘ 

ʩʲʟʥʘʥʠʝ 

? 2012 - ʥʦʨʤʘʣʥʘ - ʅʝ 

ɯɯɯ-1 

 

1978 . 6ʛ ï 14-15ʛ. ɺɻʊʂʇ  ʇʨʠʣʦʰʘʚʘʥʝ, ʟʘʛʫʙʘ ʥʘ 

ʩʲʟʥʘʥʠʝ, ʪʨʝʧʝʨʝʥʝ ʥʘ 

ʢʨʘʡʥʠʮʠʪʝ, ʠʟʧʫʩʢʘʥʝ 

ʧʦ ʤʘʣʢʘ ʥʫʞʜʘ. 

1/ 2-3 ʤ. - - ʈɺ 

ʤ-ʤʝʩʝʮ; ʛ-ʛʦʜʠʥʘ;  VPA ï ʚʘʣʧʨʦʝʚʘ ʢʠʩʝʣʠʥʘ; ? ï ʥʷʤʘ ʠʥʬʦʨʤʘʮʠʷ; ʈɺ - ʬʝʥʦʙʘʨʙʠʪʘʣ
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ʇʨʦʙʘʥʜʲʪ ɯV-3 ʝ ʤʦʤʯʝ ʥʘ 8 ʛʦʜʠʥʠ, ʨʦʜʝʥʦ ʦʪ ʥʦʨʤʘʣʥʦ ʧʨʦʪʝʢʣʘ 

ʙʨʝʤʝʥʥʦʩʪ ʥʘ ʤʘʡʢʘʪʘ, ʥʘ ʪʝʨʤʠʥ, ʙʝʟ ʜʘʥʥʠ ʟʘ ʧʝʨʠʥʘʪʘʣʥʘ ʘʩʬʠʢʩʠʷ. ʇʨʦʭʦʜʠʣ 

ʥʘ 1ʛ.2 ʤʝʩʝʮʘ. ɿʘʧʦʯʥʘʣ ʜʘ ʧʨʦʠʟʥʘʩʷ ʧʲʨʚʠʪʝ ʩʠ ʜʫʤʠ ʥʘ 1ʛ.4 ʤʝʩʝʮʘ, ʥʦ ʪʘʢʘ ʠ 

ʥʝ ʩʝ ʥʘʫʯʠʣ ʜʘ ʩʲʩʪʘʚʷ ʮʝʣʠ ʠʟʨʝʯʝʥʠʷ. ʅʘ ʯʝʪʠʨʠ ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ, ʩʣʝʜ 

ʧʨʝʞʠʚʷʥʘ Ăʫʧʣʘʭʘò ʩʧʨʷʣ ʜʘ ʛʦʚʦʨʠ ʠ ʟʘʧʦʯʥʘʣ ʜʘ ʧʨʦʠʟʥʘʩʷ ʩʘʤʦ ʟʚʫʮʠ. ʅʝ ʝ 

ʠʤʘʣ ʬʝʨʙʠʣʥʠ ʛʲʨʯʦʚʝ. ʅʘ 6 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʧʦ ʚʨʝʤʝ ʥʘ ʩʲʥ ʧʦʣʫʯʠʣ 

ʛʝʥʝʨʘʣʠʟʠʨʘʥ-ʪʦʥʠʯʥʦ ʢʣʦʥʠʯʝʥ ʧʨʠʧʘʜʲʢ, ʥʦ ʥʘʯʘʣʦʪʦ ʥʘ ʧʨʠʩʪʲʧʘ ʥʝ ʝ 

ʥʘʙʣʶʜʘʚʘʥʦ ʦʪ ʙʣʠʟʢʠʪʝ, ʟʘʱʦʪʦ ʜʝʪʝʪʦ ʩʧʷʣʦ ʩʘʤʦ. ɺʝʜʥʘʛʘ ʩʣʝʜ ʪʦʚʘ ʝ 

ʟʘʧʦʯʥʘʪʘ ʪʝʨʘʧʠʷ ʩ ʚʘʣʧʨʦʘʪ ʠ ʦʪ ʪʦʛʘʚʘ ʥʝ ʝ ʠʤʘʣ ʧʦʚʝʯʝ ʧʨʠʩʪʲʧʠ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʠʪʝ ʠʥʪʝʨʠʢʪʘʣʥʠ ɽɽɻ ʟʘʧʠʩʠ ʧʦ ʚʨʝʤʝ ʥʘ ʙʫʜʥʦʩʪ ʠ ʩʲʥ ʥʘ 6 ʠ 7 

ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ, ʩʘ ʨʝʛʠʩʪʨʠʨʘʥʠ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʧʘʨʦʢʩʠʟʤʠ ʦʪ ʢʦʤʧʣʝʢʩʠ 

ʦʩʪʨʠʝ-ʙʘʚʥʘ ʚʲʣʥʘ, ʢʘʢʪʦ ʠ ʘʩʠʥʭʨʦʥʥʠ ʬʦʢʫʩʠ ʚ ʣʷʚʦ ʠ ʜʷʩʥʦ ʪʝʤʧʦʨʘʣʥʦ ʩʲʩ 

ʩʲʦʪʚʝʪʥʘ ʠʧʩʠʣʘʪʝʨʘʣʥʘ ʣʘʪʝʨʘʣʠʟʘʮʠʷ (ʌʠʛʫʨʘ 35).  

ʅʝʚʨʦʧʩʠʭʦʣʦʛʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ 7 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʝ ʩ ʜʘʥʥʠ ʟʘ ʘʣʘʣʠʷ 

ʠ ʠʟʦʩʪʘʚʘʥʝ ʚ ʥʝʚʨʦʧʩʠʭʠʯʝʩʢʦʪʦ ʨʘʟʚʠʪʠʝ ʚ ʨʘʤʢʠʪʝ ʥʘ ʫʤʝʨʝʥʘ ʫʤʩʪʚʝʥʘ 

ʠʟʦʩʪʘʥʘʣʦʩʪ (Raven progressive matrices \coloured\ 8/36 IQ=50). ʅʝʚʨʦʣʦʛʠʯʥʠʷʪ 

ʩʪʘʪʫʩ ʝ ʥʦʨʤʘʣʝʥ. ʄʈʊ ʥʘ ʛʣʘʚʝʥ ʤʦʟʲʢ ʝ ʦʩʲʱʝʩʪʚʝʥ ʥʘ 7 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʠ 

ʩʲʱʦ ʝ ʚ ʥʦʨʤʘ.  

 

ʌʠʛʫʨʘ 35. ʀʥʪʝʨʠʢʪʘʣʝʥ ɽɽɻ ʟʘʧʠʩ ʥʘ ʧʨʦʙʘʥʜʘ ɯV-3 ʥʘ 6 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʩ 

ʜʘʥʥʠ ʟʘ ʘʩʠʥʭʨʦʥʥʠ ʬʦʢʫʩʠ ʚ ʣʷʚʦ ʠ ʜʷʩʥʦ ʪʝʤʧʦʨʘʣʥʦ ʩʲʩ ʩʲʦʪʚʝʪʥʘ 

ʠʧʩʠʣʘʪʝʨʘʣʥʘ ʣʘʪʝʨʘʣʠʟʘʮʠʷ. 
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ʇʨʠ ʦʩʪʘʥʘʣʠʪʝ ʯʣʝʥʦʚʝ ʥʘ ʬʘʤʠʣʠʷʪʘ ʣʠʧʩʚʘ ʘʥʘʤʥʝʟʘ ʟʘ ʬʝʙʨʠʣʥʠ 

ʛʲʨʯʦʚʝ, ʢʘʢʪʦ ʠ ʜʘʥʥʠ ʟʘ ʧʝʨʠ- ʠʣʠ ʧʦʩʪʥʘʪʘʣʥʘ ʧʘʪʦʣʦʛʠʷ. ʅʝʚʨʦʣʦʛʠʯʥʠʷʪ 

ʩʪʘʪʫʩ ʧʨʠ ʚʩʠʯʢʠ ʪʷʭ ʝ ʥʦʨʤʘʣʝʥ. ʊʨʠʤʘ ʦʪ ʧʘʮʠʝʥʪʠʪʝ (ɯɯɯ-1, ɯɯɯ-5 ʠ ɯɯɯ-6) ʩʘ 

ʧʦʩʝʱʘʚʘʣʠ ʧʦʤʦʱʥʦ ʫʯʠʣʠʱʝ, ʧʦʨʘʜʠ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʩʧʨʘʚʷʥʝ ʩ ʫʯʠʣʠʱʥʠʷ 

ʤʘʪʝʨʠʘʣ. ʅʝʚʨʦʧʩʠʭʦʣʦʛʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʧʨʦʚʝʜʝʥʦ ʧʨʠ ʝʜʠʥ ʦʪ ʪʷʭ (ɯɯɯ-5), ʥʘ 

34 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʝ ʩ ʜʘʥʥʠ ʟʘ ʜʦʣʥʦ ʛʨʘʥʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʢʦʛʥʠʪʠʚʥʦ 

ʬʫʥʢʮʠʦʥʠʨʘʥʝ, ʩ ʝʟʠʢʦʚʠ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʷ - ʨʘʟʚʠʪʠ ʥʘ 

ʧʨʘʛʤʘʪʠʯʥʦ ʥʠʚʦ, ʩ ʧʦ-ʠʟʨʘʟʝʥʦ ʩʥʠʞʝʥʠʝ ʥʘ ʟʨʠʪʝʣʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʧʘʤʝʪ ʠ 

ʝʢʟʝʢʫʪʠʚʥʠ ʬʫʥʢʮʠʠ. 

  ɽʧʠʣʝʧʪʠʯʥʠʷʪ ʩʠʥʜʨʦʤ ʝ ʩ ʥʘʯʘʣʦ ʦʢʦʣʦ 4-6 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʧʨʠ 

ʯʝʪʠʨʠʤʘ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʠ ʥʘ 14 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʧʨʠ ʝʜʠʥ ʦʪ ʪʷʭ. ʆʧʠʩʘʥʠ ʩʘ 

ʩʘʤʦ ʚʪʦʨʠʯʥʦ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʪʦʥʠʯʥʦ-ʢʣʦʥʠʯʥʠ ʧʨʠʩʪʲʧʠ (5/5 ʙʦʣʥʠ) ʚ ʙʫʜʥʦʩʪ 

ʠ ʧʦ ʚʨʝʤʝ ʥʘ ʩʲʥ. ɸʫʨʘʪʘ ʩʝ ʦʧʠʩʚʘ ʢʘʪʦ ʥʝʷʩʥʦ ʯʫʚʩʪʚʦ ʥʘ Ăʧʨʠʣʦʰʘʚʘʥʝò. 

ʊʦʯʥʘʪʘ ʯʝʩʪʦʪʘ ʥʘ ʧʨʠʧʘʜʲʮʠʪʝ ʥʝ ʝ ʠʟʚʝʩʪʥʘ, ʥʦ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʩʘ 

ʙʠʣʠ ʧʦ-ʯʝʩʪʠ, ʘ ʚ ʩʣʝʜʚʘʱʠʪʝ ʛʦʜʠʥʠ ʧʦʩʪʝʧʝʥʥʦ ʩʝ ʨʘʟʨʝʜʠʣʠ. ʀʥʪʝʨʠʢʪʘʣʥʠ 

ɽɽɻ ʟʘʧʠʩʠ ʙʷʭʘ ʧʨʦʚʝʜʝʥʠ ʧʨʠ 4/5 ʙʦʣʥʠ ʠ ʩʘ ʚ ʥʦʨʤʘ. ʄʈʊ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʛʣʘʚʝʥ 

ʤʦʟʲʢ ʦʩʚʝʥ ʧʨʠ ʧʨʦʙʘʥʜʘ ʙʝh ʝ ʧʨʦʚʝʜʝʥ ʠ ʧʨʠ ʧʘʮʠʝʥʪ ɯɯɯ-5 ʠ ʩʲʱʦ ʝ ʚ ʥʦʨʤʘ. 

ʊʝʨʘʧʠʷ ʩ ʘʥʪʠʝʧʠʣʝʧʪʠʯʥʠ ʤʝʜʠʢʘʤʝʥʪʠ (ʌʝʥʦʙʘʨʙʠʪʘʣ ʟʘ ʦʢʦʣʦ 1-2 ʛʦʜʠʥʠ) ʩʘ 
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ʧʨʦʚʝʞʜʘʣʠ 4/5 ʧʘʮʠʝʥʪʘ. ʇʨʠ ʚʩʠʯʢʠ ʧʝʪ ʧʘʮʠʝʥʪʘ, ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʩʘ 

ʩʧʨʝʣʠ ʩʧʦʥʪʘʥʥʦ ʦʢʦʣʦ ʧʫʙʝʨʪʝʪʘ.  

 

3.7.3 ɻʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ.  

 

ɺ ʭʦʜ ʩʘ ʘʥʘʣʠʟ ʟʘ ʩʢʘʯʝʥʦʩʪ ʠ ʩʝʢʚʝʥʮʠʦʥʝʥ ʘʥʘʣʠʟ ʥʘ ʠʟʚʝʩʪʥʠʪʝ ʜʦ ʤʦʤʝʥʪʘ ʚ 

ʣʠʪʝʨʘʪʫʨʘʪʘ ʛʝʥʠ ʟʘ ʬʘʤʠʣʥʠ ʬʦʢʘʣʥʠ ʝʧʠʣʝʧʩʠʠ (ʬʘʤʠʣʥʠ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʠ 

ʝʧʠʣʝʧʩʠʠ, ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʘ ʨʦʣʘʥʜʦʚʘ ʝʧʠʣʝʧʩʠʷ ʩ ʨʝʯʝʚʘ ʜʠʩʧʨʘʢʩʠʷ, 

ʌʇɽʇʆ), ʢʦʠʪʦ ʩʝ ʧʨʦʚʝʞʜʘʪ ʚ ʃʘʙʦʨʘʪʦʨʠʷʪʘ ʧʦ ʥʝʚʨʦʛʝʥʝʪʠʢʘ, ʋʥʠʚʝʨʩʠʪʝʪ-

ɸʥʪʚʝʨʧʝʥ, ɹʝʣʛʠʷ. ʂʲʤ ʤʦʤʝʥʪʘ ʥʘ ʧʦʜʛʦʪʚʷʥʝ ʥʘ ʜʠʩʝʨʪʘʮʠʷʪʘ, ʥʝ ʝ ʧʦʣʫʯʝʥ 

ʨʝʟʫʣʪʘʪ ʦʪ ʛʝʥʝʪʠʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ.  

 

3.7.4 ʆʙʩʲʞʜʘʥʝ. 

ʆʧʠʩʘʥʘʪʘ ʧʦ-ʛʦʨʝ ʙʲʣʛʘʨʩʢʘ ʬʘʤʠʣʠʷ ʩʝ ʧʨʝʜʩʪʘʚʷ ʩ ʥʘʩʣʝʜʩʪʚʝʥʘ 

ʬʦʢʘʣʥʘ ʝʧʠʣʝʧʩʠʷ, ʩ ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʦ ʫʥʘʩʣʝʜʷʚʘʥʝ ʠ ʥʝʧʲʣʥʘ 

ʧʝʥʝʪʨʘʥʥʦʩʪ, ʥʘʯʘʣʦ ʚ ʧʲʨʚʦʪʦ ʜʝʩʝʪʠʣʝʪʠʝ ʥʘ ʞʠʚʦʪʘ ʠ ʩʨʘʚʥʠʪʝʣʥʦ ʭʦʤʦʛʝʥʝʥ 

ʬʝʥʦʪʠʧ ʩ ʚʪʦʨʠʯʥʦ-ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʪʦʥʠʯʥʦ-ʢʣʦʥʠʯʥʠ ʧʨʠʩʪʲʧʠ. ɸʫʨʘʪʘ ʥʘ 

ʧʨʠʩʪʲʧʠʪʝ ʩʝ ʦʧʠʩʚʘ ʢʘʪʦ ʥʝʷʩʥʦ ʫʩʝʱʘʥʝ ʟʘ Ăʧʨʠʣʦʰʘʚʘʥʝò ʠʣʠ ʜʠʩʢʦʤʬʦʨʪ ʚ 

ʝʧʠʛʘʩʪʨʠʫʤʘ, ʢʦʝʪʦ ʧʨʝʜʧʦʣʘʛʘ ʧʨʦʠʟʭʦʜ ʦʪ ʪʝʤʧʦʨʘʣʥʠʷ ʤʦʟʲʯʝʥ ʜʷʣ. 

ɽʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʩʘ ʜʥʝʚʥʠ ʠ ʥʦʱʥʠ, ʥʦ ʣʠʧʩʚʘ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʠʝ ʥʘ 

ʥʦʱʥʠʪʝ ʧʨʠʩʪʲʧʠ, ʢʦʝʪʦ ʟʘʪʨʫʜʥʷʚʘ ʢʣʘʩʠʬʠʮʠʨʘʥʝʪʦ ʠʤ. ʀʥʪʝʨʠʢʪʘʣʥʠʪʝ ɽɽɻ 

ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ ʘʙʥʦʨʤʥʠ ʩʘʤʦ ʧʨʠ ʧʨʦʙʘʥʜʘ, ʩ ʜʘʥʥʠ ʟʘ ʬʦʢʫʩ ʦʪ ʢʦʤʧʣʝʢʩʠ 

ʦʩʪʨʠʝ/ʙʘʚʥʘ ʚʲʣʥʘ ʚ ʪʝʤʧʦʨʘʣʥʠʪʝ ʦʪʚʝʞʜʘʥʠʷ. ʇʨʠ ʦʩʪʘʥʘʣʠʪʝ ʯʝʪʠʨʠʤʘ 

ʧʘʮʠʝʥʪʠ, ɽɽɻ ʟʘʧʠʩʠʪʝ ʩʘ ʥʦʨʤʘʣʥʠ, ʢʘʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ, ʯʝ ʪʝ ʩʘ 

ʥʘʧʨʘʚʝʥʠ ʩʨʝʜʥʦ ʦʢʦʣʦ 10 ʛʦʜʠʥʠ ʩʣʝʜ ʧʦʩʣʝʜʥʠʪʝ ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ, ʘ ʥʝ 

ʩʘ ʦʪʢʨʠʪʠ ʧʨʝʜʠʰʥʠ ɽɽɻ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦ ʚʨʝʤʝ ʥʘ ʘʢʪʠʚʥʦʪʦ ʟʘʙʦʣʷʚʘʥʝ. 

ʅʝʚʨʦʧʩʠʭʦʣʦʛʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʝ ʘʙʥʦʨʤʥʦ ʧʨʠ ʧʨʦʙʘʥʜʘ ɯV-ɯ, ʩ ʜʘʥʥʠ ʟʘ 

ʫʤʝʨʝʥʘ ʩʪʝʧʝʥ ʥʘ ʫʤʩʪʚʝʥʦ ʠʟʦʩʪʘʚʘʥʝ. ɼʨʫʛʠ ʪʨʠʤʘ ʠʥʜʠʚʠʜʠ ʦʪ ʩʝʤʝʡʩʪʚʦʪʦ ʩʘ 

ʧʦʩʝʱʘʚʘʣʠ ʧʦʤʦʱʥʦ ʫʯʠʣʠʱʝ, ʢʘʪʦ ʧʦ ʘʥʘʤʥʝʩʪʠʯʥʠ ʜʘʥʥʠ ʧʨʠʯʠʥʠʪʝ ʟʘ ʪʦʚʘ ʩʘ 

ʧʦ-ʩʢʦʨʦ ʩʦʮʠʘʣʥʠ. ʇʨʦʚʝʜʝʥʦʪʦ ʥʝʚʨʦʧʩʠʭʦʣʦʛʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ ʧʨʠ ʝʜʠʥ ʪʷʭ 

(ʙʘʱʘʪʘ ʥʘ ʧʨʦʙʘʥʜʘ) ʝ ʩ ʜʘʥʥʠ ʟʘ ʥʦʨʤʘʣʝʥ ʠʥʪʝʣʝʢʪ, ʤʘʢʘʨ ʠ ʥʘ ʜʦʣʥʘ ʛʨʘʥʠʮʘ 

ʥʘ ʥʦʨʤʘʪʘ. ʇʨʠ ʄʈʊ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʛʣʘʚʝʥ ʤʦʟʲʢ, ʦʩʲʱʝʩʪʚʝʥʦ ʧʨʠ ʧʨʦʙʘʥʜʘ ʠ 

ʥʝʛʦʚʠʷ ʙʘʱʘ, ʥʝ ʙʷʭʘ ʫʩʪʘʥʦʚʝʥʠ ʩʪʨʫʢʪʫʨʥʠ ʘʙʥʦʨʤʥʦʩʪʠ.  
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ɽʧʠʣʝʧʪʠʯʥʠʷʪ ʩʠʥʜʨʦʤ ʠʤʘ ʙʝʥʠʛʥʝʥ ʭʦʜ ʥʘ ʧʨʦʪʠʯʘʥʝ, ʢʘʪʦ ʧʨʠʩʪʲʧʠʪʝ 

ʩʘ ʟʘʪʠʭʥʘʣʠ ʩʧʦʥʪʘʥʥʦ ʦʢʦʣʦ ʧʫʙʝʨʪʝʪʘ ʧʨʠ 5/6 ʧʘʮʠʝʥʪʘ. ʇʨʠ ʧʨʦʙʘʥʜʘ ʝ 

ʨʝʛʠʩʪʨʠʨʘʥ ʩʘʤʦ ʝʜʠʥ ʝʧʠʣʝʧʪʠʯʝʥ ʧʨʠʩʪʲʧ, ʢʘʪʦ ʩʣʝʜ ʟʘʧʦʯʚʘʥʝ ʥʘ ʤʦʥʦʪʝʨʘʧʠʷ 

ʩ ʚʘʣʧʨʦʘʪ, ʥʝ ʩʘ ʦʪʯʝʪʝʥʠ ʧʦʚʝʯʝ ʧʨʠʩʪʲʧʠ (ʧʨʦʩʣʝʜʷʚʘʥ ʝ ʟʘ ʧʝʨʠʦʜ ʦʪ ʦʢʦʣʦ 2 

ʛʦʜʠʥʠ). 

  ʌʝʥʦʪʠʧʲʪ ʧʨʠ ʪʦʚʘ ʩʝʤʝʡʩʪʚʦ ʥʝ ʧʨʠʣʠʯʘ ʥʘ ʥʠʪʦ ʝʜʠʥ ʦʪ ʦʧʠʩʘʥʠʪʝ ʜʦ 

ʤʦʤʝʥʪʘ ʬʦʨʤʠ ʥʘ ʥʘʩʣʝʜʩʪʚʝʥʘ ʬʦʢʘʣʥʘ ʝʧʠʣʝʧʩʠʷ [Michelucci ʠ ʩʲʘʚʪ. 2012]. ɺ 

ʜʠʬʝʨʝʥʮʠʘʣʥʦ ʜʠʘʛʥʦʩʪʠʯʝʥ ʧʣʘʥ ʩʘ ʦʙʩʲʞʜʘʥʠ: 1. ʌʘʤʠʣʥʘ ʤʝʟʠʘʣʥʘ 

ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ, ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʘʥʘʤʥʝʩʪʠʯʥʠʪʝ ʜʘʥʥʠ ʟʘ 

ʝʧʠʛʘʩʪʨʘʣʥʘ ʘʫʨʘ ʠ ʥʝʷʩʥʦ ʯʫʚʩʪʚʦ ʟʘ Ăʧʨʠʣʦʰʘʚʘʥʝò, ʧʨʝʜʧʦʣʘʛʘʱʠ ʧʨʦʠʟʭʦʜ ʦʪ 

ʪʝʤʧʦʨʘʣʥʠʷ ʤʦʟʲʯʝʥ ʜʷʣ, ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʠʷ ʭʦʜ ʥʘ ʧʨʦʪʠʯʘʥʝ ʠ ʥʦʨʤʘʣʥʠʪʝ 

ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʨʦʚʝʜʝʥʠʪʝ ʄʈʊ ʠʟʩʣʝʜʚʘʥʠʷ. 2. ɸʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʘ ʨʦʣʘʥʜʦʚʘ 

ʝʧʠʣʝʧʩʠʷ ʩ ʨʝʯʝʚʘ ʜʠʩʧʨʘʢʩʠʷ, ʧʨʝʜʚʠʜ ʥʘʣʠʯʠʝʪʦ ʥʘ ʥʦʱʥʠ ɺɻʊʂʇ, ɽɽɻ 

ʜʘʥʥʠʪʝ ʟʘ ʝʧʠʣʝʧʪʠʬʦʨʤʝʥʘ ʘʢʪʠʚʥʦʩʪ ʚ ʮʝʥʪʨʦʪʝʤʧʦʨʘʣʥʠʪʝ ʦʪʚʝʞʜʘʥʠʷ ʧʨʠ 

ʧʨʦʙʘʥʜʘ ʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʠʥʪʝʣʝʢʪʫʘʣʝʥ ʜʝʬʠʮʠʪ.  

ʃʠʧʩʘʪʘ ʥʘ ʜʦʩʪʘʪʲʯʥʦ ʧʦʜʨʦʙʥʘ ʘʥʘʤʥʝʟʘ ʟʘ ʧʨʠʩʪʲʧʠʪʝ ʦʙʘʯʝ (ʦʩʦʙʝʥʦ 

ʥʦʱʥʠʪʝ), ʢʘʢʪʦ ʠ ʥʘ ʠʢʪʘʣʥʠ ɽɽɻ ʟʘʧʠʩʠ, ʧʨʘʚʠ ʪʨʫʜʥʦ ʧʦʩʪʘʚʷʥʝʪʦ ʥʘ ʧʦ-ʪʦʯʥʘ 

ʩʠʥʜʨʦʤʥʘ ʜʠʘʛʥʦʟʘ ʚ ʪʦʚʘ ʩʝʤʝʡʩʪʚʦ.  
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3.8 ʂʣʠʥʠʢʦ-ʛʝʥʝʪʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ ʬʘʤʠʣʠʷ ʦʪ ʦʙʣʘʩʪ ʇʣʦʚʜʠʚ 

 

3.8.1 ʈʦʜʦʩʣʦʚʠʝ 

ʉʝʤʝʡʩʪʚʦʪʦ ʝ ʦʪ ʨʦʤʩʢʠ ʧʨʦʠʟʭʦʜ ʠ ʧʨʠʥʘʜʣʝʞʠ ʢʲʤ ʩʫʙʛʨʫʧʘʪʘ ʥʘ ʪʨʘʢʠʡʩʢʠʪʝ 

ʢʘʣʘʡʜʞʠʠ. ʏʣʝʥʦʚʝʪʝ ʤʫ ʞʠʚʝʷʪ ʚ ʩʲʩʝʜʥʠ ʩʝʣʘ ʥʘ ʦʙʣʘʩʪ ʇʣʦʚʜʠʚ. 

ɸʥʘʤʥʝʩʪʠʯʥʠ ʜʘʥʥʠ ʟʘ ʝʧʠʣʝʧʩʠʷ ʠʤʘ ʧʨʠ ʪʨʠʜʝʩʝʪ ʠ ʪʨʠʤʘ ʧʘʮʠʝʥʪʠ ʦʪ ʪʨʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʧʦʢʦʣʝʥʠʷ, ʥʦ ʬʝʥʦʪʠʧʠʟʠʨʘʥʠ ʩʘ ʩʝʜʝʤʥʘʜʝʩʝʪ ʦʪ ʪʷʭ (12 ʤʲʞʝ 

ʠ 5 ʞʝʥʠ) ʠ ʪʝ ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʚ ʠʟʣʦʞʝʥʠʝʪʦ ʧʦ-ʜʦʣʫ. ʇʨʠ ʦʱʝ ʦʩʝʤ ʠʥʜʠʚʠʜʘ ʠʤʘ 

ʘʥʘʤʥʝʩʪʠʯʥʠ ʜʘʥʥʠ ʟʘ Ăʧʨʠʧʘʜʲʮʠò, ʥʦ ʪʝ ʩʘ ʧʦʯʠʥʘʣʠ ʧʨʝʜʠ ʟʘʧʦʯʚʘʥʝ ʥʘ 

ʠʟʩʣʝʜʚʘʥʝʪʦ ʠ ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʠʤ ʧʨʠʩʪʲʧʠ ʥʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʢʣʘʩʠʬʠʮʠʨʘʥʠ. 

ʉʪʨʫʢʪʫʨʘʪʘ ʥʘ ʨʦʜʦʩʣʦʚʠʝʪʦ ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʥʘ ʬʠʛʫʨʘ 36. 

 

ʌʠʛʫʨʘ 36. ʈʦʜʦʩʣʦʚʠʝ ʥʘ ʩʝʤʝʡʩʪʚʦ ʦʪ ʦʙʣʘʩʪ ʇʣʦʚʜʠʚ. ʏʣʝʥʦʚʝʪʝ ʩ ʝʧʠʣʝʧʩʠʷ 

ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʩ ʯʝʨʥʠ ʩʠʤʚʦʣʠ, ʘ ʪʝʟʠ ʩ ʥʝʠʟʚʝʩʪʝʥ ʬʝʥʦʪʠʧ ï ʩ ʯʘʩʪʠʯʥʦ 

ʟʘʧʲʣʥʝʥʠ ʩʠʤʚʦʣʠ. ɼʚʦʡʥʠʪʝ ʣʠʥʠʠ ʦʟʥʘʯʘʚʘʪ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥ ʙʨʘʢ, ʘ 

ʧʫʥʢʪʠʨʘʥʘʪʘ ʣʠʥʠʷ ï ʚʲʟʤʦʞʝʥ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥ ʙʨʘʢ. 

 

 

3.8.2 ʆʧʠʩʘʥʠʝ ʥʘ ʬʝʥʦʪʠʧʘ 

ʉʲʙʨʘʥʘʪʘ ʜʦ ʤʦʤʝʥʪʘ ʢʣʠʥʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʩʝʜʝʤʥʘʜʝʩʝʪʪʝ ʟʘʩʝʛʥʘʪʠ 

ʯʣʝʥʦʚʝ ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ ʝ ʦʙʦʙʱʝʥʘ ʚ ʪʘʙʣʠʮʘ 16. 
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ʊʘʙʣʠʮʘ 16. ɼʘʥʥʠ ʦʪ ʧʨʦʚʝʜʝʥʠʪʝ ʢʣʠʥʠʯʥʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʠ ʧʘʮʠʝʥʪʠʪʝ ʦʪ ʬʘʤʠʣʠʷʪʘ ʦʪ ʦʙʣʘʩʪ ʇʣʦʚʜʠʚ. 

ˉ ʈʦʜʝʥ ʇʦʣ ʌɻ 

ʥʘʯʘʣʦ/ 

ʢʨʘʡ 

ɸʬʝʙʨʠʣʥʠ 

ʧʨʠʩʪʲʧʠ 

ʥʘʯʘʣʦ/ ʢʨʘʡ 

ɺʠʜʦʚʝ 

ʝʧʠʣʝʧʪʠʯʥʠ 

ʧʨʠʩʪʲʧʠ 

ʏʝʩʪʦʪʘ ɽɽɻ ʄʈʊ ʊʝʨʘʧʠ ̫ ʂʦ-

ʤʦʨʙʠʜʥʦʩʪ 

ʌʝʥʦʪʠʧ 

PL 1 1959 ʄ  2ʤ./4ʛ. 1-2ʤ. 

/ʧʨʦʜʲʣʞʘʚʘʪ 

ɻʊʂʇ ʇʨʝʜʠ ï 2-3 

ʩʝʜʤʠʯʥʦ, ʩʝʛʘ 

1-2/3 ʤ. 

 2008: 

ʥʦʨʤʘʣʥʘ 

 2008: 

ʥʦʨʤʘʣʝʥ 

PB, CBZ 

 

ʏʄʊ ʥʘ 40ʛ. 

ʚʲʟʨʘʩʪ 

ʌɻ, ɻʊʂʇ 

PL 11 1989 ɾ ʅʝ ʈʘʥʥʦ 

ʜʝʪʩʪʚʦ/ 

ʧʨʦʜʲʣʞʘʚʘʪ 

ɻʊʂʇ 1 /ʤʝʩʝʯʥʦ  2008:  

ʥʦʨʤʘʣʥʘ 

 - VPA 

 

ʅʝ ɻʊʂʇ 

PL 19 1989 ɾ 2ʛ/8ʛ. 2ʛ./ 

ʧʨʦʜʲʣʞʘʚʘʪ 

 ɻʊʂʇ ʇʲʨʚʦʥʘʯʘʣʥʦ 

1/ʤʝʩʝʯʥʦ, ʩʝʛʘ 

2-3/ʛ. 

2008: 

ʬʦʪʦʧʘʨʦʢʩʠʟʤ

ʘʣʝʥ ʦʪʛʦʚʦʨ   

- ʈɺ, ʩʝʛʘ 

ʥʝ ʩʝ 

ʣʝʢʫʚʘ 

ʅʝ ʌɻ+, ɻʊʂʇ 

PL 3 1984 ʄ 7ʤ./ 3ʛ. 1ʛ./ 

ʧʨʦʜʲʣʞʘʚʘʪ 

ɻʊʂʇ 1/ ʤʝʩʝʯʥʦ 2008:  

ʥʦʨʤʘʣʥʘ 

2008: 

ʥʦʨʤʘʣʝʥ 

PB, CBZ ʅʝ ʌɻ, ɻʊʂʇ 

PL 32 1993 ʄ 1ʛ./4ʛ. 2.5ʛ./ 

ʧʨʦʜʲʣʞʘʚʘʪ 

ɻʊʂʇ ʆʪ 1/ ʤ. ʜʦ 1/ 2-

3ʤ. 

2008: 

ʬʦʪʦʧʘʨʦʢʩʠʟʤ

ʘʣʝʥ ʦʪʛʦʚʦʨ 

- CBZ ɸʩʪʤʘ ʌɻ, ɻʊʂʇ 

PL 37            1979 ɾ ʅʷʤʘ ʜʘʥʥʠ 1ʛ./ 

ʧʨʦʜʲʣʞʘʚʘʪ 

ɻʊʂʇ 1/ 2-3ʤ. 2008: ʣʝʢʦ 

ʟʘʙʘʚʝʥʘ 

ʦʩʥʦʚʥʘ 

ʘʢʪʠʚʥʦʩʪ 

- CBZ ʃʝʢʦ ʫʤʩʪʚʝʥʦ 

ʠʟʦʩʪʘʚʘʥʝ 

ɻʊʂʇ 

PL 9 1991 ɾ 4ʛ./7ʛ. 4ʛ./ 

ʧʨʦʜʲʣʞʘʚʘʪ 

ɻʊʂʇ 1-2/ ʤʝʩʝʯʥʦ 2008: ʥʦʨʤʘʣʥʘ - CBZ ʅʝ ʌɻ+, ɻʊʂʇ 

PL 14 1992 ʄ 1ʛ.7ʤ/ 4ʛ. 2ʛ/ ɻʊʂʇ 3-4/ ʛʦʜʠʰʥʦ 2008: ʥʦʨʤʘʣʥʘ - ʅʝ ʅʝ ʌɻ, ɻʊʂʇ 
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ʧʨʦʜʲʣʞʘʚʘʪ 

PL 27 1964 ʄ ɽʜʠʥ ʥʘ 2ʛ. 3ʛ./ 

ʧʨʦʜʲʣʞʘʚʘʪ 

ɻʊʂʇ ʇʲʨʚʦʥʘʯʘʣʥʦ 

1/ ʤʝʩʝʯʥʦ, 

ʩʝʛʘ 1-2 

ʛʦʜʠʰʥʦ 

2008: ʥʦʨʤʘʣʥʘ - PB ʅʝ ʌɻ, ɻʊʂʇ 

PL 4 1991 ʄ ɽʜʠʥ ʥʘ 8ʤ. 2ʛ./ 

ʧʨʦʜʲʣʞʘʚʘʪ 

ɻʊʂʇ ʇʲʨʚʦʥʘʯʘʣʥʦ 

1-2/ʤ.; ʩʣʝʜ 

ʪʦʚʘ-1/ 2-3ʤ. 

2008: ʥʦʨʤʘʣʥʘ - PB, CBZ ʅʝ ʌɻ, ɻʊʂʇ 

PL 20 1990 ʄ 2ʛ./ 8ʛ. 3ʛ./ 

ʧʨʦʜʲʣʞʘʚʘʪ 

ɻʊʂʇ ʇʲʨʚʦʥʘʯʘʣʥʦ 

1/ʤ; ʩʣʝʜ ʪʦʚʘ 

3-4/ʛ. 

2008: ʥʦʨʤʘʣʥʘ - CBZ ʅʝ ʌɻ+, ɻʊʂʇ 

PL 29 1988 ʄ ʅʝ 3ʛ./ 

ʧʨʦʜʲʣʞʘʚʘʪ 

ɻʊʂʇ 1/ 2-3 ʤʝʩʝʮʘ 2008: ʥʦʨʤʘʣʥʘ - ʅʝ  ʅʝ  ɻʊʂʇ 

PL 21 1992 ɾ 3ʛ./4ʛ. 1ʛ./ 

ʧʨʦʜʲʣʞʘʚʘʪ 

ɻʊʂʇ 1/ ʤʝʩʝʯʥʦ 2008: ʥʦʨʤʘʣʥʘ 2008: 

ʥʦʨʤʘʣʝʥ 

CBZ ʅʝ ʌɻ, ɻʊʂʇ 

PL 10 1992 ʄ ʅʝ 1.7ʛ/ 

ʧʨʦʜʲʣʞʘʚʘʪ 

ɻʊʂʇ 1/ 2-3 ʤʝʩʝʮʘ 2008: ʥʦʨʤʘʣʥʘ - CBZ ʅʝ ɻʊʂʇ 

PL 8 1984 ʄ ʅʝ 2ʛ./ 

ʧʨʦʜʲʣʞʘʚʘʪ 

ɻʊʂʇ 1/ ʤʝʩʝʯʥʦ 2008: ʥʦʨʤʘʣʥʘ - CBZ ʅʝ ɻʊʂʇ 

PL 18 2000 ʄ ɼʚʘ ʥʘ 2ʛ. 4ʛ./ 

ʧʨʦʜʲʣʞʘʚʘʪ 

ɻʊʂʇ 1/ 2-3 ʤʝʩʝʮʘ 2008: ʥʦʨʤʘʣʥʘ - VPA ʅʝ ʌɻ, ɻʊʂʇ 

PL 7 1959 ʄ ʅʝ 3ʛ./ 

ʧʨʦʜʲʣʞʘʚʘʪ 

ɻʊʂʇ 5-6/ ʛʦʜʠʰʥʦ 2008: ʥʦʨʤʘʣʥʘ - ʅʝ ʅʝ ɻʊʂʇ 

ˉ ʥʘ ʧʘʮʠʝʥʪʘ ʚ ʨʦʜʦʩʣʦʚʠʝʪʦ; ʄ-ʤʲʞ; ɾ-ʞʝʥʘ; ɻ-ʛʦʜʠʥʘ; ʤ. ʤʝʩʝʮ; ʌɻ ï ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ; ʌɻ+ - ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ; VPA- ʚʘʣʧʨʦʝʚʘ ʢʠʩʝʣʠʥʘ; CBZ ï 

Carbamazepine; PB - Phenobarbital 
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ɹʨʝʤʝʥʥʦʩʪʪʘ, ʨʘʞʜʘʥʝʪʦ ʠ ʧʦʩʪʥʘʪʘʣʥʠʷʪ ʧʝʨʠʦʜ ʩʘ ʙʠʣʠ ʥʦʨʤʘʣʥʠ ʧʨʠ 

ʚʩʠʯʢʠ ʟʘʩʝʛʥʘʪʠ ʠʥʜʠʚʠʜʠ ʥʘ ʬʘʤʠʣʠʷʪʘ ʦʪ ʦʙʣʘʩʪ ʇʣʦʚʜʠʚ. ʇʦ ʘʥʘʤʥʝʩʪʠʯʥʠ 

ʜʘʥʥʠ, ʧʘʮʠʝʥʪ Pl 1 ʝ ʧʨʝʞʠʚʷʣ ʯʝʨʝʧʥʦ-ʤʦʟʲʯʥʘ ʪʨʘʚʤʘ ʩ ʤʦʟʲʯʥʦ ʩʲʪʨʝʩʝʥʠʝ ʥʘ 

40 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ. ʇʨʠ Pl 37 ʝ ʥʘʣʠʮʝ ʣʝʢʘ ʩʪʝʧʝʥ ʥʘ ʫʤʩʪʚʝʥʦ ʠʟʦʩʪʘʚʘʥʝ. 

ʆʩʪʘʥʘʣʠʪʝ ʧʘʮʠʝʥʪʠ ʩʘ ʩ ʥʦʨʤʘʣʝʥ ʠʥʪʝʣʝʢʪ. ʅʝʚʨʦʣʦʛʠʯʥʠʷʪ ʩʪʘʪʫʩ ʝ ʥʦʨʤʘʣʝʥ 

ʧʨʠ ʚʩʠʯʢʠ ʟʘʩʝʛʥʘʪʠ ʠʥʜʠʚʠʜʠ. 

 ʌʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʩ ʥʘʯʘʣʦ ʩʨʝʜʥʦ ʦʢʦʣʦ 2 ʤʝʩʝʯʥʘ ʚʲʟʨʘʩʪ ʠ ʢʨʘʡ ʥʘ 4 

ʛʦʜʠʥʠ ʩʘ ʩʲʦʙʱʝʥʠ ʧʨʠ 8/17, ʘ ʧʨʠ 3/17 ʠʥʜʠʚʠʜʘ ʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʢʣʘʩʠʬʠʮʠʨʘʥʠ ʢʘʪʦ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ, ʟʘʱʦʪʦ ʩʘ ʧʨʦʜʲʣʞʠʣʠ ʩʣʝʜ 6 

ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ. 

ɸʬʝʙʨʠʣʥʠʪʝ ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ ʩʘ ʩ ʥʘʯʘʣʦ ʚ ʨʘʥʥʘ ʜʝʪʩʢʘ ʚʲʟʨʘʩʪ (ʦʪ 

1 ʤʝʩʝʮ ʜʦ 4 ʛʦʜʠʥʠ), ʩʲʦʙʱʘʚʘʪ ʩʝ ʧʨʠ ʚʩʠʯʢʠ 17 ʟʘʩʝʛʥʘʪʠ ʯʣʝʥʦʚʝ ʥʘ 

ʬʘʤʠʣʠʷʪʘ ʠ ʩʘ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʪʦʥʠʯʥʦ-ʢʣʦʥʠʯʥʠ. ɺ ʧʦʩʪʠʢʪʘʣʥʠʷ ʧʝʨʠʦʜ ʝ 

ʥʘʙʣʶʜʘʚʘʥʘ ʠʟʨʘʟʝʥʘ ʩʲʥʣʠʚʦʩʪ ʠ ʦʪʧʘʜʥʘʣʦʩʪ. ʇʨʦʚʦʢʠʨʘʱʠʪʝ ʬʘʢʪʦʨʠ ʩʘ 

ʧʨʝʜʠʤʥʦ ʩʪʨʝʩ ʠ ʩʲʥʥʘ ʜʝʧʨʠʚʘʮʠʷ. ʅʠʪʦ ʝʜʠʥ ʦʪ ʟʘʩʝʛʥʘʪʠʪʝ ʠʥʜʠʚʠʜʠ ʦʪ 

ʬʘʤʠʣʠʷʪʘ ʥʝ ʩʲʦʙʱʘʚʘ ʟʘ ʘʫʨʘ. ʃʠʧʩʚʘʪ ʘʥʘʤʥʝʩʪʠʯʥʠ ʜʘʥʥʠ ʟʘ ʧʘʨʮʠʘʣʥʠ 

ʧʨʠʩʪʲʧʠ, ʢʘʢʪʦ ʠ ʟʘ ʜʨʫʛʠ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʧʨʠʩʪʲʧʠ ï ʘʙʩʘʥʩʠ, ʤʠʦʢʣʦʥʯʥʠ ʠʣʠ 

ʘʪʦʥʠʯʥʠ. ʏʝʩʪʦʪʘʪʘ ʥʘ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠʪʝ ʪʦʥʠʯʥʦ-ʢʣʦʥʠʯʥʠ ʧʨʠʩʪʲʧʠ ʚʘʨʠʨʘ ʧʨʠ 

ʦʪʜʝʣʥʠʪʝ ʧʘʮʠʝʥʪʠ ʦʪ 2-3/ ʩʝʜʤʠʯʥʦ ʜʦ 3-4/ ʛʦʜʠʰʥʦ ʠ ʪʝ ʩʘ ʜʥʝʚʥʠ ʠ ʥʦʱʥʠ. 

ʀʥʪʝʨʠʢʪʘʣʥʠ ɽɽɻ ʟʘʧʠʩʠ ʙʷʭʘ ʧʨʦʚʝʜʝʥʠ ʧʨʠ ʚʩʠʯʢʠ 17 ʧʘʮʠʝʥʪʘ. ʊʝ ʩʘ 

ʥʦʨʤʘʣʥʠ ʧʨʠ ʯʝʪʠʨʠʥʘʜʝʩʝʪ ʦʪ ʪʷʭ, ʩ ʬʦʪʦʧʘʨʦʢʩʠʟʤʘʣʝʥ ʦʪʛʦʚʦʨ ʧʨʠ ʜʚʘʤʘ (Pl 

19 ʠ Pl 32) ʠ ʩʲʩ ʟʘʙʘʚʝʥʘ ʦʩʥʦʚʥʘ ʘʢʪʠʚʥʦʩʪ ʧʨʠ ʝʜʠʥ (Pl 37) (ʬʠʛʫʨʘ 37).  

ʄʈʊ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʛʣʘʚʝʥ ʤʦʟʲʢ ʙʝh ʝ ʦʩʲʱʝʩʪʚʝʥʦ ʧʨʠ ʪʨʠʤʘ ʧʘʮʠʝʥʪʠ 

(Pl 1, Pl3  ʠ Pl 21), ʢʘʪʦ ʥʝ ʩʝ ʫʩʪʘʥʦʚʠʭʘ ʩʪʨʫʢʪʫʨʥʠ ʘʙʥʦʨʤʥʦʩʪʠ. 

ʊʝʨʘʧʠʷ ʩ ʘʥʪʠʝʧʠʣʝʧʪʠʯʥʠ ʤʝʜʠʢʘʤʝʥʪʠ ʩʘ ʧʨʦʚʝʞʜʘʣʠ 15/17 ʟʘʩʝʛʥʘʪʠ 

ʠʥʜʠʚʠʜʠ (ʛʣʘʚʥʦ ʤʦʥʦʪʝʨʘʧʠʷ ʩ ʬʝʥʦʙʘʨʙʠʪʘʣ, ʢʘʨʙʘʤʘʟʝʧʠʥ ʠʣʠ ʚʘʣʧʨʦʘʪ), ʢʘʪʦ 

ʣʝʢʘʨʩʪʚʘʪʘ ʩʘ ʧʨʠʝʤʘʥʠ ʟʘ ʢʨʘʪʢʠ ʧʝʨʠʦʜʠ ʦʪ ʚʨʝʤʝ ʠ ʚ ʥʠʩʢʠ ʜʦʟʠ.  

ʂʲʤ ʤʦʤʝʥʪʘ ʥʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩ ʘʢʪʠʚʥʘ ʝʧʠʣʝʧʩʠʷ ʩʘ 

ʚʩʠʯʢʠ 17 ʧʘʮʠʝʥʪʘ, ʢʘʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʪʝʥʜʝʥʮʠʷ ʩʘ ʩʧʦʥʪʘʥʥʦ ʨʘʟʨʝʞʜʘʥʝ ʥʘ 

ʛʝʥʝʨʘʣʠʟʠʨʘʥʠʪʝ ʪʦʥʠʯʥʦ-ʢʣʦʥʠʯʥʠ ʧʨʠʩʪʲʧʠ ʩ ʚʲʟʨʘʩʪʪʘ.  
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ʌʠʛʫʨʘ 37. ʀʥʪʝʨʠʢʪʘʣʝʥ ɽɽɻ ʟʘʧʠʩ ʥʘ ʧʘʮʠʝʥʪ Pl 19 ʥʘ 14 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʩ 

ʜʘʥʥʠ ʟʘ ʬʦʪʦʧʘʨʦʢʩʠʟʤʘʣʝʥ ʦʪʛʦʚʦʨ ʧʨʠ ʠʥʪʝʨʤʠʪʝʥʪʥʘ ʬʦʪʦʩʪʠʤʫʣʘʮʠʷ ʩ 

ʯʝʩʪʦʪʘ 12 ʭʝʨʮʘ.  

 

 

 

3.8.3 ɻʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. 

ɸʥʘʣʠʟʠʨʘʥʠ ʙʷʭʘ ʚʠʩʦʢʦʧʦʣʠʤʦʨʬʥʠ ʤʠʢʨʦʩʘʪʝʣʠʪʥʠ ʤʘʨʢʝʨʠ, ʯʨʝʟ PCR 

ʘʤʧʣʠʬʠʢʘʮʠʷ ʥʘ 40 ng ɼʅʂ, ʢʘʢʪʦ ʝ ʦʧʠʩʘʥʦ ʧʦ-ʨʘʥʦ [Roll ʠ ʩʲʘʚʪ., 2006]. ʉʣʝʜ 

ʪʦʚʘ ʧʨʘʡʤʝʨʠʪʝ ʥʘ 5ô ʢʨʘʷ ʙʷʭʘ ʤʘʨʢʠʨʘʥʠ ʩ ʬʣʫʦʨʝʩʮʝʥʪʥʦ ʙʘʛʨʠʣʦ (FAM, HEX 

or TET/NED). ʌʣʫʦʨʝʩʮʝʥʪʥʠʪʝ PCR ʧʨʦʜʫʢʪʠ ʙʷʭʘ ʘʥʘʣʠʟʠʨʘʥʠ ʥʘ MegaBACEÊ 

1000 ʩʝʢʚʝʥʘʪʦʨ (Amersham Biosciences), ʯʨʝʟ ʩʲʦʪʚʝʪʝʥ ʩʦʬʪʫʝʨ. SNPs ʙʷʭʘ 

ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ ʜʠʨʝʢʪʥʦ ʩʝʢʚʝʥʠʨʘʥʝ ʚ GATC Biotech. ɸʥʘʣʠʟʲʪ ʟʘ ʩʢʘʯʝʥʦʩʪ 

ʙʝh ʝ ʠʟʚʲʨʰʝʥ ʧʨʠ ʜʚʘ (ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʝʥ ʠʣʠ ʘʚʪʦʟʦʤʥʦ-ʨʝʮʝʩʠʚʝʥ) ʪʠʧʘ 

ʥʘ ʫʥʘʩʣʝʜʷʚʘʥʝ ʩ ʧʝʥʝʪʨʘʪʥʦʩʪ ʩʲʦʪʚʝʪʥʦ 0.85 ʠ 0.95, ʯʝʩʪʦʪʘ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ 

0.001 ʠ ʯʝʩʪʦʪʘ ʥʘ ʬʝʥʦʢʦʧʠʷʪʘ 0.01 ʠʣʠ 0.03, ʩ ʧʦʤʦʱʪʘ ʥʘ MLINK  ʚ LINKAGE 

ʢʦʤʧʶʪʲʨʝʥ ʧʘʢʝʪ [Lathrop& Lalouel, 1984]. ʇʨʠ ʪʘʢʘ ʠʟʚʲʨʰʝʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ, 

ʥʠʪʦ ʝʜʠʥ ʣʦʢʫʩ ʥʝ ʧʦʢʘʟʘ ʟʥʘʯʠʤʘ ʩʢʘʯʝʥʦʩʪ (LOD scores > 2), ʚʲʧʨʝʢʠ ʯʝ ʤʘʨʢʝʨʠʪʝ 

D4S1534 ʚʨ̡ʭʫ ʭʨʦʤʦʟʦʤʘ 4q21 ʙʷʭʘ ʚʝʨʦʷʪʥʠ. 
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3.8.4. ʆʙʩʲʞʜʘʥʝ 

 

ʇʨʝʜʩʪʘʚʝʥʘ ʝ ʛʦʣʷʤʘ ʨʦʤʩʢʘ ʬʘʤʠʣʠʷ ʩ ʪʨʠʜʝʩʝʪ ʠ ʪʨʠʤʘ ʯʣʝʥʦʚʝ ʩ ʝʧʠʣʝʧʩʠʷ, ʦʪ 

ʢʦʠʪʦ ʬʝʥʦʪʠʧʠʟʠʨʘʥʠ ʩʘ ʩʝʜʝʤʥʘʜʝʩʝʪ. ʉʪʨʫʢʪʫʨʘʪʘ ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ ʧʨʝʜʧʦʣʘʛʘ 

ʘʚʪʦʟʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʦ ʫʥʘʩʣʝʜʷʚʘʥʝ ʩ ʥʝʧʲʣʥʘ ʧʝʥʝʪʨʘʥʥʦʩʪ. ɽʧʠʣʝʧʪʠʯʥʠʷʪ 

ʩʠʥʜʨʦʤ ʝ ʩ ʥʘʯʘʣʦ ʚ ʨʘʥʥʘ ʜʝʪʩʢʘ ʚʲʟʨʘʩʪ ʠ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ 

ʪʦʥʠʯʥʦ-ʢʣʦʥʠʯʥʠ ʧʨʠʩʪʲʧʠ. ʌʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʚ ʜʝʪʩʪʚʦʪʦ ʩʘ ʫʩʪʘʥʦʚʝʥʠ 

ʘʥʘʤʥʝʩʪʠʯʥʦ ʧʨʠ 11 ʦʪ 17 ʧʘʮʠʝʥʪʠ, ʢʦʝʪʦ ʛʠ ʧʨʘʚʠ ʦʪʣʠʯʠʪʝʣʥʘ ʯʝʨʪʘ ʥʘ 

ʬʝʥʦʪʠʧʘ ʇʨʠ ʪʨʠʤʘ ʦʪ ʧʘʮʠʝʥʪʠʪʝ ʬʝʙʨʠʣʥʠʪʝ ʛʲʨʯʦʚʝ ʩʘ ʧʨʦʜʲʣʞʠʣʠ ʥʘʜ 6 

ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʠ ʪʦʚʘ ʥʠ ʜʘʚʘ ʦʩʥʦʚʘʥʠʝ ʜʘ ʛʠ ʢʣʘʩʠʬʠʮʠʨʘʤʝ ʢʘʪʦ ʬʝʨʙʠʣʥʠ 

ʛʲʨʯʦʚʝ ʧʣʶʩ [Scheǟʝr ʠ ʩʲʘʚʪ.1997; Singh ʠ ʩʲʘʚʪ. 1999]. ʇʘʨʮʠʘʣʥʠ ʠʣʠ ʜʨʫʛʠ 

ʚʠʜʦʚʝ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ ʝʧʠʣʝʧʪʠʯʥʠ ʧʨʠʩʪʲʧʠ (ʤʠʦʢʣʦʥʠʯʥʠ, ʘʪʦʥʠʯʥʠ ʠʣʠ 

ʘʙʩʘʥʩʠ) ʥʝ ʩʘ ʦʧʠʩʘʥʠ ʚ ʪʘʟʠ ʬʘʤʠʣʠʷ. ʃʝʢʘ ʩʪʝʧʝʥ ʥʘ ʫʤʩʪʚʝʥʘ ʠʟʦʩʪʘʥʘʣʦʩʪ ʦʪ 

ʨʘʞʜʘʥʝʪʦ ʝ ʩʲʦʙʱʘʚʝʥʘ ʩʘʤʦ ʧʨʠ ʝʜʠʥ ʧʘʮʠʝʥʪ. ʀʥʪʝʨʠʢʪʘʣʥʠʪʝ ɽɽɻ 

ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ ʚ ʥʦʨʤʘ ʧʨʠ ʯʝʪʠʨʠʥʘʜʝʩʝʪ ʠʟʩʣʝʜʚʘʥʠ ʧʘʮʠʝʥʪʠ, ʩ ʜʠʬʫʟʥʠ 

ʧʨʦʤʝʥʠ ʧʨʠ ʝʜʠʥ ʠ ʩ ʜʘʥʥʠ ʟʘ ʬʦʪʦʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʧʨʠ ʜʚʘʤʘ. 

ʄʘʛʥʠʪʥʦʨʝʟʦʥʘʥʩʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʛʣʘʚʝʥ ʤʦʟʲʢ ʙʷʭʘ ʧʨʦʚʝʜʝʥʠ ʧʨʠ ʪʨʠʤʘ 

ʧʘʮʠʝʥʪʠ ʠ ʪʝ ʩʘ ʥʦʨʤʘʣʥʠ. ɽʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʩʘ ʩʨʘʚʥʠʪʝʣʥʦ ʯʝʩʪʠ ʚ 

ʥʘʯʘʣʦʪʦ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ, ʢʘʪʦ ʚʧʦʩʣʝʜʩʪʚʠʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʪʝʥʜʝʥʮʠʷ ʟʘ 

ʩʧʦʥʪʘʥʥʦ ʨʘʟʨʝʞʜʘʥʝ. ʂʲʤ ʤʦʤʝʥʪʘ ʥʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩ ʘʢʪʠʚʥʘ 

ʝʧʠʣʝʧʩʠʷ ʩʘ ʚʩʠʯʢʠ ʩʝʜʝʤʥʘʜʝʩʝʪ ʠʥʜʠʚʠʜʘ, ʥʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʤʘ ʚ ʧʨʝʜʚʠʜ, ʯʝ 

ʥʠʪʦ ʝʜʠʥ ʦʪ ʪʷʭ ʥʝ ʝ ʧʨʦʚʝʞʜʘʣ ʧʨʦʜʲʣʞʠʪʝʣʥʦ ʘʥʪʠʝʧʠʣʝʧʪʠʯʥʦ ʣʝʯʝʥʠʝ ʚ 

ʜʦʩʪʘʪʲʯʥʠ ʜʦʟʠ ʠ ʩ ʧʦʜʭʦʜʷʱ ʟʘ ʚʠʜʘ ʥʘ ʧʨʠʩʪʲʧʠʪʝ ʘʥʪʠʝʧʠʣʝʧʪʠʯʝʥ 

ʤʝʜʠʢʘʤʝʥʪ.  

ɽʧʠʣʝʧʪʠʯʥʠʷʪ ʩʠʥʜʨʦʤ ʧʨʠ ʪʦʚʘ ʩʝʤʝʡʩʪʚʦ ʦʪʛʦʚʘʨʷ ʚ ʥʘʡ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ 

ʥʘ ʩʠʥʜʨʦʤʘ ʥʘ ʛʝʥʝʪʠʯʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ, ʪʲʡ ʢʘʪʦ ʝ ʥʘʣʠʮʝ 

ʩʲʯʝʪʘʥʠʝ ʥʘ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ, ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ ʠ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ 

ʪʦʥʠʯʥʦ-ʢʣʦʥʠʯʥʠ ʧʨʠʩʪʲʧʠ [Scheǟʝr ʠ ʩʲʘʚʪ.,1997; Mrabet ʠ ʩʲʘʚʪ., 2007; Baulac 

ʠ ʩʲʘʚʪ., 2008; Poduri ʠ ʩʲʘʚʪ., 2009]. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʦʧʠʩʘʥʠʪʝ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ 

ʬʘʤʠʣʠʠ ʩ ɻɽʌɻ+, ʧʨʠ ʪʦʚʘ ʩʝʤʝʡʩʪʚʦ ʩʘ ʥʘʣʠʮʝ ʩʘʤʦ ʝʜʠʥ ʚʠʜ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠ 

ʧʨʠʩʪʲʧʠ - ɻʊʂʇ. ɺʲʟʤʦʞʥʦ ʝ ʦʙʘʯʝ, ʘʙʩʘʥʩʠ ʠʣʠ ʤʠʦʢʣʦʥʠʠ ʜʘ ʩʘ ʩʲʱʝʩʪʚʫʚʘʣʠ, 

ʥʦ ʪʝ ʜʘ ʩʘ ʦʩʪʘʥʘʣʠ ʥʝʨʘʟʧʦʟʥʘʪʠ ʦʪ ʯʣʝʥʦʚʝʪʝ ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ. ʃʠʧʩʚʘ ʠ 
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ʧʨʝʜʰʝʩʪʚʘʱʘ ʤʝʜʠʮʠʥʩʢʘ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʢʦʷʪʦ ʜʘ ʧʦʜʧʦʤʦʛʥʝ 

ʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝʪʦ ʥʘ ʬʝʥʦʪʠʧʘ.  

ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʦʧʠʩʘʥʦʪʦ ʧʦ-ʛʦʨʝ ʩʝʤʝʡʩʪʚʦ ʦʪ ʩʝʣʦ ʉʣʲʥʯʝʚʦ, ʢʦʝʪʦ ʩʲʱʦ ʝ 

ʩ ʬʝʥʦʪʠʧ ʦʪʛʦʚʘʨʷʱ ʥʘ ɻɽʌɻ+, ʪʫʢ ʣʠʧʩʚʘʪ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ ʠ ʧʦʯʪʠ ʚʩʠʯʢʠ 

ʠʥʪʝʨʠʢʪʘʣʥʠ ɽɽɻ ʟʘʧʠʩʠ ʩʘ ʥʦʨʤʘʣʥʠ.  

ʇʨʦʚʝʜʝʥʠʪʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʪʦʚʘ ʩʝʤʝʡʩʪʚʦ, ʚʢʣ. ʠ 

ʟʘ ʪʨʠʪʝ ʣʦʢʫʩʘ ʩʲʜʲʨʞʘʱʠ ɻɽʌɻ+ ʛʝʥʠ (SCN1A ʥʘ ʭʨʦʤʦʟʦʤʘ 2q24, SCN1B ʥʘ 

ʭʨʦʤʦʟʦʤʘ 19q13 ʠ GABRG2 ʥʘ ʭʨʦʤʦʟʦʤʘ 5q34), ʥʝ ʜʘʜʦʭʘ ʧʦʣʦʞʠʪʝʣʝʥ LOD 

score. ɺʲʧʨʝʢʠ ʯʝ ʪʝʟʠ ʛʝʥʠ ʥʝ ʙʷʭʘ ʠʟʢʣʶʯʝʥʠ ʯʨʝʟ ʜʠʨʝʢʪʥʦ ʩʝʢʚʝʥʠʨʘʥʝ, 

ʜʘʥʥʠʪʝ ʦʪ ʘʥʘʣʠʟʘ ʟʘ ʩʢʘʯʝʥʦʩʪ ʥʝ ʧʦʜʢʨʝʧʷʪ ʪʷʭʥʦʪʦ ʟʘʩʷʛʘʥʝ.  

ʆʧʠʩʘʥʘʪʘ ʬʘʤʠʣʠʷ ʧʦʪʚʲʨʞʜʘʚʘ ʦʱʝ ʚʝʜʥʲʞ, ʯʝ ɻɽʌɻ+ ʝ ʢʦʤʧʣʝʢʩʥʦ 

ʟʘʙʦʣʷʚʘʥʝ ʩ ʠʟʨʘʟʝʥʘ ʛʝʥʦʪʠʧʥʘ ʠ ʬʝʥʦʪʠʧʥʘ ʭʝʪʝʨʦʛʝʥʥʦʩʪ, ʜʦʨʠ ʠ ʧʨʠ ʬʘʤʠʣʠʠ 

ʦʪ ʝʜʥʘ ʠ ʩʲʱʘ ʝʪʥʠʯʝʩʢʘ ʛʨʫʧʘ.  
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4. ʀɿɺʆɼʀ  

 

1. ʋʩʪʘʥʦʚʠ ʩʝ ʟʥʘʯʠʪʝʣʥʘ ʢʣʠʥʠʯʥʘ ʭʝʪʝʨʦʛʝʥʥʦʩʪ ʥʘ ʬʘʤʠʣʥʠʪʝ ʬʦʨʤʠ ʥʘ 

ʝʧʠʣʝʧʩʠʷ ʧʨʠ ʨʦʤʠʪʝ, ʩ ʠʟʨʘʟʝʥʠ ʠʥʪʨʘ ʠ ʠʥʪʝʨ-ʬʘʤʠʣʥʠ ʚʘʨʠʘʮʠʠ ʚ 

ʧʨʦʪʠʯʘʥʝʪʦ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ. ʅʘʩʣʝʜʩʪʚʝʥʠ ʬʦʨʤʠ ʥʘ ʝʧʠʣʝʧʩʠʷ ʙʷʭʘ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʩʨʝʜ ʧʦʯʪʠ ʚʩʠʯʢʠ ʨʦʤʩʢʠ ʛʨʫʧʠ: ʢʘʣʜʝʨʘʰʠ, ʢʦʧʘʥʘʨʠ, 

ʪʨʘʢʠʡʩʢʠ ʢʘʣʘʡʜʞʠʠ, ʭʦʨʦʭʘʥʝ ʨʦʤʘ, ʜʘʩʠʢʘʥʝ ʨʦʤʘ, ʢʘʪʦ ʧʦʣʫʯʝʥʠʪʝ ʜʦ ʩʝʛʘ 

ʜʘʥʥʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʩʨʝʜ ʪʷʭ ʧʨʝʦʙʣʘʜʘʚʘʪ ʬʦʢʘʣʥʠʪʝ ʧʨʝʜ ʛʝʥʝʨʘʣʠʟʠʨʘʥʠʪʝ 

ʝʧʠʣʝʧʩʠʠ.  

2. ʌʘʤʠʣʥʠʪʝ ʬʦʢʘʣʥʠ ʝʧʠʣʝʧʪʠʯʥʠ ʩʠʥʜʨʦʤʠ ʥʘʡ-ʯʝʩʪʦ ʩʘ ʩ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥ 

ʭʦʜ ʥʘ ʧʨʦʪʠʯʘʥʝ, ʢʘʪʦ ʧʨʠ ʧʦʚʝʯʝʪʦ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʩʝʤʝʡʩʪʚʘ ʩʝ ʥʘʙʣʶʜʘʚʘ 

ʩʧʦʥʪʘʥʥʦ ʨʘʟʨʝʞʜʘʥʝ ʠ ʩʧʠʨʘʥʝ ʥʘ ʧʨʠʩʪʲʧʠʪʝ ʩ ʚʲʟʨʘʩʪʪʘ. ʇʨʠ ʬʘʤʠʣʠʠʪʝ ʩ 

ɻɽʌɻ+ ʧʨʦʛʥʦʟʘʪʘ ʟʘʚʠʩʠ ʦʪ ʬʝʥʦʪʠʧʥʠʷ ʩʧʝʢʪʲʨ ʥʘ ʙʦʣʝʩʪʪʘ, ʢʘʪʦ ʪʷ ʝ ʧʦ- 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʘ ʚ ʩʣʫʯʘʠʪʝ ʩʲʩ ʩʠʥʜʨʦʤ ʥʘ Dravet. 

3. ɺ ʧʨʝʦʙʣʘʜʘʚʘʱʘ ʯʘʩʪ ʦʪ ʩʣʫʯʘʠʪʝ, ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ ʧʨʠ 

ʥʘʩʣʝʜʩʪʚʝʥʠʪʝ ʬʦʨʤʠ ʥʘ ʝʧʠʣʝʧʩʠʷ ʩʝ ʧʦʚʣʠʷʚʘʪ ʜʦʙʨʝ ʦʪ ʪʝʨʘʧʠʷ ʩ ʧʦʜʭʦʜʷʱ ʟʘ 

ʚʠʜʘ ʠʤ ʘʥʪʠʝʧʠʣʝʧʪʠʯʝʥ ʤʝʜʠʢʘʤʝʥʪ, ʢʘʪʦ ʪʦʚʘ ʟʘʚʠʩʠ ʠ ʦʪ ʝʧʠʣʝʧʪʠʯʥʠʷ 

ʩʠʥʜʨʦʤ. ʊʘʢʘ ʪʝʨʘʧʝʚʪʠʯʥʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ ʙʝh ʝ ʥʘʙʣʶʜʘʚʘʥʘ ʧʨʠ 1 ʧʘʮʠʝʥʪ ʩʲʩ 

ʩʠʥʜʨʦʤ ʥʘ Dravet ʦʪ ʬʘʤʠʣʠʷʪʘ ʦʪ ʩʝʣʦ ʄʘʡʩʢʦ ʠ ʧʨʠ ʜʚʝ ʧʘʮʠʝʥʪʢʠ ʦʪ 

ʬʘʤʠʣʠʷʪʘ ʦʪ ʛʨʘʜ ʉʦʬʠʷ, ʧʨʠ ʢʦʠʪʦ ʬʦʢʘʣʥʘʪʘ ʝʧʠʣʝʧʩʠʷ ʝ ʚ ʨʘʤʢʠʪʝ ʥʘ 

ʤʠʪʦʭʦʥʜʨʠʘʣʥʘ ʮʠʪʦʧʘʪʠʷ. ʇʨʠ ʦʩʪʘʥʘʣʠʪʝ ʧʘʮʠʝʥʪʠ, ʩʣʝʜ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ 

ʪʝʨʘʧʠʷʪʘ ʠ ʧʨʠ ʨʝʜʦʚʝʥ ʧʨʠʝʤ ʥʘ ʤʝʜʠʢʘʤʝʥʪʠʪʝ ʙʝʰʝ ʧʦʩʪʠʛʥʘʪ ʜʦʙʲʨ ʢʦʥʪʨʦʣ 

ʚʲʨʭʫ ʝʧʠʣʝʧʪʠʯʥʠʪʝ ʧʨʠʩʪʲʧʠ. 

4. ʅʝ ʙʝh ʝ ʫʩʪʘʥʦʚʝʥ ʝʬʝʢʪ ʥʘ ʨʦʜʦʥʘʯʘʣʥʠʢʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʥʘʩʣʝʜʩʪʚʝʥʠʪʝ ʬʦʨʤʠ ʥʘ ʝʧʠʣʝʧʩʠʷ ʧʨʠ ʨʦʤʠʪʝ, ʢʘʢʲʚʪʦ ʩʲʱʝʩʪʚʫʚʘ ʧʨʠ ʜʨʫʛʠ 

ʥʘʩʣʝʜʩʪʚʝʥʠ ʟʘʙʦʣʷʚʘʥʠʷ ʩʨʝʜ ʪʷʭ.  

5. ʇʦʪʚʲʨʜʠ ʩʝ ʧʲʨʚʦʥʘʯʘʣʥʘʪʘ ʭʠʧʦʪʝʟʘ ʟʘ ʛʝʥʝʪʠʯʥʘ ʭʝʪʝʨʦʛʝʥʥʦʩʪ ʥʘ 

ʬʘʤʠʣʥʠʪʝ ʝʧʠʣʝʧʪʠʯʥʠ ʩʠʥʜʨʦʤʠ, ʜʦʨʠ ʚ ʩʣʫʯʘʠʪʝ ʩʲʩ ʩʭʦʜʩʪʚʘ ʚʲʚ ʬʝʥʦʪʠʧʘ. 

ʊʘʢʘ ʥʘʧʨʠʤʝʨ, ʬʝʥʦʪʠʧʲʪ ʥʘ ʬʘʤʠʣʠʠʪʝ ʦʪ ʛʨʘʜ ʅʦʚʘ ɿʘʛʦʨʘ ʠ ʛʨʘʜ ɺʠʜʠʥ 2ɸ ʝ 

ʩʭʦʜʝʥ, ʥʦ ʧʨʠ ʩʝʤʝʡʩʪʚʦʪʦ ʦʪ ʛʨʘʜ ʅʦʚʘ ɿʘʛʦʨʘ, ʩʝ ʠʜʝʥʪʠʬʠʮʠʨʘ ʣʦʢʫʩ, 

ʢʘʨʪʠʨʘʥ ʚʲʨʭʫ ʭʨʦʤʦʟʦʤʘ 7p21.3. ʇʦ ʧʦʜʦʙʝʥ ʥʘʯʠʥ ʬʘʤʠʣʠʷʪʘ ʦʪ ʛʨʘʜ ɺʠʜʠʥ 2ɺ 

ʠʤʘ ʩʭʦʜʝʥ ʬʝʥʦʪʠʧ ʩ ʨʦʤʩʢʘʪʘ ʬʘʤʠʣʠʷ, ʦʧʠʩʘʥʘ ʦʪ Angelicheva ʠ ʩʲʘʚʪ. (2009), 
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ʥʦ ʧʨʠ ʧʦʩʣʝʜʥʘʪʘ ʙʝʰʝ ʫʩʪʘʥʦʚʝʥʘ ʩʢʘʯʝʥʦʩʪ ʩ ʭʨʦʤʦʟʦʤʘ 5q31.3-q32, ʢʦʷʪʦ 

ʣʠʧʩʚʘ ʧʨʠ ɺʠʜʠʥ 2ɺ.  

6. ʇʨʠ ʯʘʩʪ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʩʝʤʝʡʩʪʚʘ ʩ ʬʘʤʠʣʥʘ ʬʦʨʤʘ ʥʘ ʝʧʠʣʝʧʩʠʷ ʥʝ 

ʙʝʰʝ ʢʘʨʪʠʨʘʥ ʛʝʥʝʪʠʯʝʥ ʣʦʢʫʩ. ʊʦʟʠ ʨʝʟʫʣʪʘʪ ʦʪʭʚʲʨʣʷ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ 

ʤʦʥʦʛʝʥʥʘ ʥʘʩʣʝʜʩʪʚʝʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʄʝʥʜʝʣʦʚ ʪʠʧ ʥʘ ʫʥʘʩʣʝʜʷʚʘʥʝ ʠ ʧʨʝʜʧʦʣʘʛʘ 

ʧʦʣʠʛʝʥʥʦ ʫʥʘʩʣʝʜʷʚʘʥʝ ʠʣʠ ʤʫʣʪʠʬʘʢʪʦʨʥʘ ʧʘʪʦʛʝʥʝʟʘ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ. 

7. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʬʝʥʦʪʠʧ ʦʪʛʦʚʘʨʷʱ 

ʥʘ ʩʠʥʜʨʦʤʘ ʥʘ Dravet ʩʘ ʥʝʦʙʭʦʜʠʤʠ, ʪʲʡ ʢʘʪʦ ʫʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʤʫʪʘʮʠʠ ʚ 

SCN1A ʛʝʥʘ ʠʤʘ ʚʘʞʥʦ ʜʠʘʛʥʦʩʪʠʯʥʦ, ʪʝʨʘʧʝʚʪʠʯʥʦ ʠ ʧʨʦʛʥʦʩʪʠʯʥʦ ʟʥʘʯʝʥʠʝ. 

ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʠ ʠʟʨʘʟʝʥʘʪʘ ʛʝʥʦʪʠʧʥʘ ʠ ʬʝʥʦʪʠʧʥʘ 

ʭʝʪʝʨʦʛʝʥʥʦʩʪ ʥʘ ʬʘʤʠʣʥʠʪʝ ʬʦʢʘʣʥʠ ʝʧʠʣʝʧʩʠʠ ʠ ʛʝʥʝʪʠʯʥʘʪʘ ʝʧʠʣʝʧʩʠʷ ʩ 

ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ ʟʘ ʜʠʘʛʥʦʩʪʠʢʘ, ʟʘ ʩʝʛʘ ʠʤʘʪ ʦʛʨʘʥʠʯʝʥʦ ʧʨʠʣʦʞʝʥʠʝ.  
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5. ʇʈʀʅʆʉʀ 

 

ʅʘʫʯʥʦ-ʪʝʦʨʝʪʠʯʥʠ ʧʨʠʥʦʩʠ: 

 

1. ʆʧʠʩʘʥ ʝ ʥʦʚ ʬʝʥʦʪʠʧ ʥʘ ʬʘʤʠʣʥʘ ʤʝʟʠʘʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ, 

ʢʘʨʪʠʨʘʥʘ ʚʲʨʭʫ ʥʦʚ ʣʦʢʫʩ ʥʘ ʭʨʦʤʦʟʦʤʘ 7p21.3;  

2. ʆʧʠʩʘʥʘ ʝ ʥʦʚʘ ʬʦʨʤʘ ʥʘ ʛʝʥʝʪʠʯʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ ʠ 

ʧʨʝʦʙʣʘʜʘʚʘʱʠ ʧʘʨʮʠʘʣʥʠ ʧʨʠʩʪʲʧʠ, ʢʘʨʪʠʨʘʥʘ ʚʲʨʭʫ ʥʦʚ ʣʦʢʫʩ ʥʘ ʭʨʦʤʦʟʦʤʘ  

12ʨ13.33;  

3. ʆʧʠʩʘʥʘ ʝ ʬʘʤʠʣʠʷ ʩ ʛʝʥʝʪʠʯʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ (ɻɽʌɻ+) ʩ 

ʤʦʟʘʠʮʠʟʲʤ ʧʨʠ ʧʦʛʨʝʰʥʦʩʤʠʩʣʝʥʘ ʤʫʪʘʮʠʷ ʚ SCN1A ʛʝʥʘ (p.D194N) ʧʨʠ ʘʪʠʧʠʯʝʥ 

ʩʠʥʜʨʦʤ ʥʘ Dravet, ʫʥʘʩʣʝʜʝʥʘ ʦʪ ʙʘʱʘ ʩ ʌɻ+, ʢʦʝʪʦ ʜʦʢʘʟʚʘ, ʯʝ ʧʨʠ ʪʘʢʠʚʘ ʤʫʪʘʮʠʠ  ʚ 

SCN1A, ʚ ʩʣʝʜʚʘʱʦʪʦ ʧʦʢʦʣʝʥʠʠʝ  ʝ ʚʲʟʤʦʞʥʘ ʬʝʥʦʪʠʧʥʘʪʘ ʝʢʩʧʨʝʩʠʷ ʥʘ ʪʝʞʢʘʪʘ 

ʝʧʠʣʝʧʪʠʯʥʘ ʝʥʮʝʬʘʣʦʧʘʪʠʷ (ʩʠʥʜʨʦʤ ʥʘ Dravet);  

4. ʆʧʠʩʘʥʘ ʝ ʬʘʤʠʣʥʘ ʣʘʪʝʨʘʣʥʘ ʪʝʤʧʦʨʘʣʥʦ-ʜʷʣʦʚʘ ʝʧʠʣʝʧʩʠʷ ʩ ʥʦʚ ʬʝʥʦʪʠʧ ʠ 

ʧʦʛʨʝʰʥʦʩʤʠʩʣʝʥʘ ʤʫʪʘʮʠʷ ʚ NCKAP5 ʛʝʥʘ. 

5. ʆʧʠʩʘʥʘ ʝ ʙʲʣʛʘʨʩʢʘ ʬʘʤʠʣʠʷ ʩ ʤʠʪʦʭʦʥʜʨʠʘʣʥʘ ʮʠʪʦʧʘʪʠʷ ʠ ʜʝʬʠʮʠʪ ʥʘ ʢʦʤʧʣʝʢʩ 

ɯV ʥʘ ʤʠʪʦʭʦʥʜʨʠʘʣʥʘʪʘ ʜʠʭʘʪʝʣʥʘ ʚʝʨʠʛʘ, ʚ ʢʦʷʪʦ ʝʧʠʣʝʧʩʠʷʪʘ ʝ ʚʦʜʝʱʘ ʬʝʥʦʪʠʧʥʘ 

ʠʟʷʚʘ.  

 

ʇʨʘʢʪʠʯʝʩʢʠ ʧʨʠʥʦʩʠ:  

1. ʉʲʟʜʘʜʝʥʘ ʝ ɼʅʂ ʙʘʥʢʘ ʥʘ ʧʘʮʠʝʥʪʠ ʩ ʥʘʩʣʝʜʩʪʚʝʥʠ ʬʦʨʤʠ ʥʘ ʝʧʠʣʝʧʩʠʷ, 

ʦʩʥʦʚʘʥʘ ʥʘ ʩʲʙʨʘʥʘʪʘ ʢʦʭʦʨʪʘ ʦʪ ʩʝʤʝʡʩʪʚʘ ʩ ʨʘʟʣʠʯʥʠ ʬʦʨʤʠ ʥʘ ʥʘʩʣʝʜʩʪʚʝʥʘ 

ʬʦʢʘʣʥʘ ʝʧʠʣʝʧʩʠʷ ʠ ʛʝʥʝʪʠʯʥʘ ʝʧʠʣʝʧʩʠʷ ʩ ʬʝʙʨʠʣʥʠ ʛʲʨʯʦʚʝ ʧʣʶʩ, ʢʦʠʪʦ ʩʘ 

ʜʝʪʘʡʣʥʦ ʢʣʠʥʠʯʥʦ ʬʝʥʦʪʠʧʠʟʠʨʘʥʠ, ʩ ʫʩʪʘʥʦʚʝʥʠ ʠʥʪʝʨ- ʠ ʠʥʪʨʘ-ʬʘʤʠʣʥʠ ʚʘʨʠʘʮʠʠ 

ʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʙʲʜʝʱ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʥ ʘʥʘʣʠʟ. 
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ʇʋɹʃʀʂɸʎʀʀ ʀ ʅɸʋʏʅʀ ʉʒʆɹʑɽʅʀʗ ɺʒɺ ɺʈʒɿʂɸ ʉ 

ɼʀʉɽʈʊɸʎʀʆʅʅʀʗ ʊʈʋɼ 
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ʅɸʋʏʅʀ ʉʒʆɹʑɽʅʀʗ - 8  

ʇʆʉʊɽʈʀ:  
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ʇʈʀʃʆɾɽʅʀɽ 1.             

ɽʇʀʃɽʇʉʀʗ ï ɺʒʇʈʆʉʅʀʂ 

 

ʀʤʝ ʥʘ ʙʦʣʥʠʷ: 

ɼʘʪʘ ʥʘ ʨʘʞʜʘʥʝ: 

ɸʜʨʝʩ:        ʊʝʣʝʬʦʥ: 

ʌʘʤʠʣʝʥ/ʩʧʦʨʘʜʠʯʝʥ: 

ʀʅʊɽʈɺʖ 

 

ɼʘʪʘ:   ʀʥʪʝʨʚʶʠʨʘʱ:   ʄʷʩʪʦ: 

 

ʀʥʪʝʨʚʶʠʨʘʥʦ ʣʠʮʝ: ʧʘʮʠʝʥʪ/ʠʥʬʦʨʤʘʪʦʨ 

ʀʤʝ ʥʘ ʠʥʬʦʨʤʘʪʦʨʘ: 

ʈʦʜʩʪʚʝʥʘ ʚʨʲʟʢʘ ʩ ʙʦʣʥʠʷ: 

ʆɹʑʀ ɼɸʅʅʀ/ʈʀʉʂʆɺʀ ʌɸʂʊʆʈʀ 

ɹʨʝʤʝʥʥʦʩʪ:   ˉ ʧʦ ʨʝʜ 

ʋʩʣʦʞʥʝʥʠʷ:  ʍʠʧʝʨʪʦʥʠʷ  ʆʪʦʮʠ  ɼʠʘʙʝʪ 

   ʄʝʜʠʢʘʤʝʥʪʠ    ʀʥʬʝʢʮʠʠ 

ɽʧʠʣʝʧʪʠʯʥʠ ʧʨʠʧʘʜʲʮʠ  ʍʦʩʧʠʪʘʣʠʟʘʮʠʠ 

 

ʈʘʞʜʘʥʝ: ʇʨʝʞʜʝʚʨʝʤʝʥʥʦ/ʊʝʨʤʠʥ/ʇʨʝʥʦʩʝʥʦ 

  ʅʦʨʤʘʣʥʦ/ʇʨʦʪʨʘʭʠʨʘʥʦ/ʌʦʨʮʝʧʩ/ʎʝʟʘʨʝʚʦ ʩʝʯʝʥʠʝ 

  ɸʩʬʠʢʩʠʷ/ʂʦʛʘ ʠʟʧʣʘʢʘ/ʂʦʛʘ ʝ ʜʘʜʝʥʦ ʟʘ ʢʲʨʤʝʥʝ 

ʂʦʛʘ ʩʘ ʠʟʧʠʩʘʥʠ? 

ʊʝʛʣʦ ʥʘ ʙʝʙʝʪʦ/ʈʲʩʪ/ʆʙʠʢʦʣʢʘ ʥʘ ʛʣʘʚʘʪʘ 

ʈʘʟʚʠʪʠʝ: ʆʪ ʢʦʛʦ ʝ ʦʪʛʣʝʞʜʘʥʦ ʜʝʪʝʪʦ 

  ʇʨʦʭʦʞʜʘʥʝ    ɻʦʚʦʨ  
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  ʋʯʠʣʠʱʝ    ɻʨʘʤʦʪʥʦʩʪ 

  ʆʧʨʘʚʷ ʣʠ ʩʝ ʩ ʧʘʨʠʪʝ?  ʈʘʙʦʪʠ ʣʠ? 

ʄʝʪʘʙʦʣʠʪʥʠ ʠʣʠ ʦʙʱʠ ʟʘʙʦʣʷʚʘʥʠʷ: 

 

ʈʠʩʢʦʚʠ ʬʘʢʪʦʨʠ:  ʀʥʬʝʢʮʠʠ ʥʘ ʎʅʉ/ʏʄʊ/ɸʣʢʦʭʦʣ/ʅʘʨʢʦʪʠʮʠ  

ʆʧʠʩʘʥʠʝ: 

ɻɽʅɽʈɸʃʀɿʀʈɸʅʀ ʇʈʀʇɸɼʒʎʀ 

 

ʇʲʨʚʠ ʧʨʠʧʘʜʲʢ ʥʘ ʚʲʟʨʘʩʪ: ʌʝʙʨʠʣʝʥ/ʥʘʯʠʥ ʥʘ ʦʧʨʝʜʝʣʷʥʝ 

ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ/? 

ʏʝʩʪʦʪʘ ʚ ʥʘʯʘʣʦʪʦ:     ʌʝʙʨʠʣʥʠ/ʥʝʬʝʙʨʠʣʥʠ 

ɼʦ ʢʘʢʚʘ ʚʲʟʨʘʩʪ ʬʝʙʨʠʣʥʠ ʧʨʠʧʘʜʲʮʠ? 

ʏʝʩʪʦʪʘ ʧʨʝʟ ʧʦʩʣʝʜʥʘʪʘ ʛʦʜʠʥʘ:   ʇʦʩʣʝʜʝʥ ʧʨʠʧʘʜʲʢ: 

ʂʦʛʘ ʥʘʡ-ʯʝʩʪʦ: ʧʨʝʟ ʜʝʥʷ/ʧʨʠ ʟʘʩʧʠʚʘʥʝ/ʥʦʱʝʤ/ʧʨʠ ʩʲʙʫʞʜʘʥʝ   

ʇʨʦʚʦʢʠʨʘʱʠ ʬʘʢʪʦʨʠ: 

ʆʧʠʩʘʥʠʝ ʥʘ ʧʨʠʧʘʜʲʢʘ: 

 

ʅʘʩʦʯʚʘʱʠ ʚʲʧʨʦʩʠ: 

ʂʘʢ ʧʘʜʘ?    ʀʟʧʲʚʘ ʣʠ ʩʝ? 

ʆʙʨʲʱʘ ʣʠ ʦʯʠʪʝ/ʛʣʘʚʘʪʘ/ʪʷʣʦʪʦ?          

ɼʚʠʞʠ ʣʠ ʨʲʮʝʪʝ/ʢʨʘʢʘʪʘ?  ʆʧʠʩʘʥʠʝ ʥʘ ʜʚʠʞʝʥʠʷʪʘ:   

ʉʣʝʜ ʟʘʪʠʭʚʘʥʝ ʧʦʚʪʘʨʷ ʣʠ ʩʝ ʚ ʢʨʘʪʲʢ ʠʥʪʝʨʚʘʣ?  

ʇʨʝʭʘʧʚʘ ʣʠ ʝʟʠʢʘ?   ʇʷʥʘ ʦʪ ʫʩʪʘʪʘ? 

ʀʥʢʦʥʪʠʥʝʥʮʠʷ?   ɿʘʛʫʙʘ ʥʘ ʩʲʟʥʘʥʠʝ?    

ɽʜʥʦʩʪʨʘʥʥʠ(ʢʦʷ ʩʪʨʘʥʘ)/ʜʚʫʩʪʨʘʥʥʠ? 

ʉʠʤʝʪʨʠʯʥʠ/ʘʩʠʤʝʪʨʠʯʥʠ 
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ʏʘʩʪ ʦʪ ʪʷʣʦʪʦ: ʣʠʮʝ /ʚʨʘʪ, ʪʨʫʧ /ʨʘʤʦ ʜʦ ʢʠʪʢʘ/ ʙʝʜʨʦ ʜʦ ʛʣʝʟʝʥ/ ʨʲʮʝ, ʧʨʲʩʪʠ/ 

ʢʨʘʢʘ, ʧʨʲʩʪʠ. 

ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪ:      Status epilepticus? 

ɸʋʈɸ  

ʆʧʠʩʘʥʠʝ: 

 

 

ʅʘʩʦʯʚʘʱʠ ʚʲʧʨʦʩʠ: 

ʎʚʷʪ ʥʘ ʣʠʮʝʪʦ?   ʉʲʨʮʝʙʠʝʥʝ    ʈʘʟʰʠʨʝʥʠ ʟʝʥʠʮʠ? 

 

ʉʪʦʤʘʰʝʥ ʜʠʩʢʦʤʬʦʨʪ?  ɻʘʜʝʥʝ?   ʇʦʚʨʲʱʘʥʝ? 

 

ʅʘʩʪʨʲʭʚʘʥʝ?    ʐʫʤ ʚ ʫʰʠʪʝ?  ɿʘʤʘʡʚʘʥʝ? 

   

ʉʚʝʪʦʚʲʨʪʝʞ?   ɻʣʘʚʦʙʦʣʠʝ?   ʊʦʧʣʘ/ʩʪʫʜʝʥʘ 

ʚʲʣʥʘ?    

ʉʪʨʘʭ/ʨʘʜʦʩʪ?   ʅʘʨʫʰʝʥʠʷ ʚ ʛʦʚʦʨʘ? 

 

ʇʦʚʪʘʨʷ ʣʠ ʜʫʤʠ/ʬʨʘʟʠ?   ɺʠʢʘ ʣʠ ʧʨʝʜʠ ʛʲʨʯʘ? 

 

ʍʘʣʶʮʠʥʘʮʠʠ?   ɿʨʠʪʝʣʥʠ-ʧʨʠʚʠʞʜʘ ʣʠ ʤʫ ʩʝ ʥʝʱʦ? 

 

ʇʨʦʤʝʥʠ ʚʲʚ ʬʦʨʤʘ/ʛʦʣʝʤʠʥʘ ʥʘ ʧʨʝʜʤʝʪʠ?   ʉʣʫʭʦʚʠ? 

 

óʉʪʨʘʥʥʘô ʤʠʨʠʟʤʘ?    óʉʪʨʘʥʝʥô ʚʢʫʩ? 

 

ʄʨʘʚʫʯʢʘʥʝ?  ʀʟʪʨʲʧʚʘʥʝ?  ɽʣʝʢʪʨʠʯʝʩʢʠ ʪʦʢ?  ʇʘʨʝʥʝ? 
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ɹʦʣʢʘ?  ʇʨʠʙʦʮʢʚʘʥʝ?  

 

ʃʦʢʘʣʠʟʘʮʠʷ: 

 

ʇʆʉʊʀʂʊɸʃɽʅ ʇɽʈʀʆɼ: 

 

ʆʧʠʩʘʥʠʝ: 

 

   

ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪ: 

 

ʅʘʩʦʯʚʘʱʠ ʚʲʧʨʦʩʠ: 

ʆʙʲʨʢʘʥʦʩʪ?   ʇʨʦʙʣʝʤʠ ʩ ʛʦʚʦʨʘ?   ʆʪʩʣʘʙʝʥʦ 

ʚʥʠʤʘʥʠʝ? 

ʅʝʚʲʟʤʦʞʥʦʩʪ ʟʘ ʚʲʨʰʝʥʝ ʥʘ ʨʫʪʠʥʥʠ ʜʝʡʩʪʚʠʷ? 

ʇʘʤʝʪ ʟʘ ʧʨʝʜʭʦʜʥʠ ʩʲʙʠʪʠʷ (ʥʝ ʩʠ ʩʧʦʤʥʷ ʧʨʠʧʘʜʲʢʘ)? 

ʇʘʤʝʪ ʟʘ ʧʦʩʣʝʜʚʘʱʠ ʩʣʝʜ ʧʨʠʧʘʜʲʢʘ ʩʲʙʠʪʠʷ?  

ʆʪʧʘʜʥʘʣʦʩʪ?   ɻʣʘʚʦʙʦʣʠʝ?       ʉʲʨʙʝʞ ʚ ʥʦʩʘ? 

ɿʘʛʫʙʘ ʥʘ ʟʨʝʥʠʝ?  ʉʣʫʭʦʚʠ ʧʨʦʤʝʥʠ?     

ʅʝʧʦʜʚʠʞʥʦʩʪ?  ʀʟʪʨʲʧʚʘʥʝ?       

ʃʦʢʘʣʠʟʘʮʠʷ: 

 

ʇɸʈʎʀɸʃʅʀ ʇʈʀʇɸɼʒʎʀ 

ʆʧʠʩʘʥʠʝ ʥʘ Ăʦʩʦʙʝʥʠ ʩʲʩʪʦʷʥʠʷò ï Ăʥʝʨʚʠò 

 

 

ʅʘʩʦʯʚʘʱʠ ʚʲʧʨʦʩʠ: 



183 

 

ɺʪʨʝʥʯʚʘʥʝ?    ʇʨʠʤʠʛʚʘʥʝ? 

ʃʠʧʩʘ ʥʘ ʨʝʘʢʮʠʷ ï ʢʘʪʦ ʯʝ ʣʠ ʥʝ ʯʫʚʘ/ʥʝ ʨʘʟʙʠʨʘ? 

ɻʦʚʦʨʠ ʣʠ ʙʝʟʤʠʩʣʠʮʠ?  ʉʤʷʭ/ʢʠʢʦʪʝʥʝ ʙʝʟ ʧʦʚʦʜ? 

ɻʨʠʤʘʩʠ?    ʇʨʠʤʣʷʩʢʚʘʥʝ/ʧʨʝʜʲʚʢʚʘʥʝ/ʧʨʝʛʣʲʱʘʥʝ? 

ɼʚʠʞʝʥʠʷ ʩ ʨʲʮʝʪʝ/ʢʨʘʢʘʪʘ/ʪʷʣʦʪʦ?    

ʉʲʙʣʠʯʘʥʝ?    ʊʠʯʘʥʝ?   ʆʙʠʢʘʣʷʥʝ? 

ɻʫʙʠ ʣʠ ʩʝ?    Dèjá vu?   Jamais vu? 

 

ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪ: 

ʏʝʩʪʦʪʘ: 

ʇʦʩʣʝʜʝʥ ʝʧʠʟʦʜ: 

 

ʆʇʀʉɸʅʀɽ ʅɸ ʃʀʏʅʆʉʊʊɸ /ʇʈʆʄɽʅʀ/ 

ʅʘʩʦʯʚʘʱʠ ʚʲʧʨʦʩʠ: 

ʀʤʘ ʣʠ ʟʘʪʨʫʜʥʝʥʠʷ ʚʲʚ ʚʛʨʘʞʜʘʥʝʪʦ ʚ ʞʠʚʦʪʘ ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ (ʢʘʢʚʠ) ?  

ʀʤʘ ʣʠ ʟʘʪʨʫʜʥʝʥʠʷ ʚʲʚ ʚʛʨʘʞʜʘʥʝʪʦ ʚ ʫʯʠʣʠʱʝ/ ʥʘ ʨʘʙʦʪʘ (ʢʘʢʚʠ)? 

ʀʤʘ ʣʠ ʧʨʠʷʪʝʣʠ? 

ʏʝʩʪʠ ʧʨʦʤʝʥʠ ʚ ʥʘʩʪʨʦʝʥʠʝʪʦ? 

ʀʤʘ ʣʠ ʜʝʧʨʝʩʠʠ?  

ʉʢʣʦʥʥʦʩʪ ʢʲʤ ʥʘʩʠʣʠʝ (ʘʛʨʝʩʠʚʥʦʩʪ)?      

ʃɽʏɽʅʀɽ: 

  ɼʦʟʘ 

  ʇʨʝʜʠʰʥʦ ʣʝʯʝʥʠʝ 

  ʇʦʚʣʠʷʚʘ ʣʠ ʩʝ? 


