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ʅʘʩʣʦʚ: ɽʢʩʧʨʝʩʠʿʘ ɸɹʎɹ1 ʠ ʛʝʥʘ ʨʝʛʫʣʘʪʦʨʘ ʘʧʦʧʪʦʟʝ ʢʘʦ ʬʘʢʪʦʨʘ ʨʝʟʠʩʪʝʥʮʠʿʝ ʥʘ 

ʭʝʤʠʿʦʪʝʨʘʧʠʿʫ ʢʦʜ ʦʙʦʣʝʣʠʭ ʦʜ ʭʨʦʥʠʯʥʝ ʣʠʤʬʦʮʠʪʥʝ ʣʝʫʢʝʤʠʿʝ 

ɹʨʦʿ ʩʪʨʘʥʠʮʘ: 67 
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III  ʆʮʝʥʘ ʠ ʦʜʙʨʘʥʘ 

ɼʘʪʫʤ ʧʨʠʿʘʚʝ ʪʝʤʝ: 12.12.2016 

ɹʨʦʿ ʦʜʣʫʢʝ ʠ ʜʘʪʫʤ ʧʨʠʭʚʘʪʘˁʘ ʪʝʤʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: IV-03-456/11 ʦʜ 

03.05.2017. 

ʂʦʤʠʩʠʿʘ ʟʘ ʦʮʝʥʫ ʥʘʫʯʥʝ ʟʘʩʥʦʚʘʥʦʩʪʠ ʪʝʤʝ ʠ ʠʩʧʫˁʝʥʦʩʪʠ ʫʩʣʦʚʘ ʢʘʥʜʠʜʘʪʘ: 

ʇʨʦʬ. ʜʨ ʇʨʝʜʨʘʛ ɫʫʨʹʝʚʠ˂, ʚʘʥʜʨʝʜʥʠ ʧʨʦʬʝʩʦʨ ʟʘ ʫʞʫ ʥʘʫʯʥʫ ʦʙʣʘʩʪ ʀʥʪʝʨʥʘ 

ʤʝʜʠʮʠʥʘ, ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʂʨʘʛʫʿʝʚʮʫ, ʌʘʢʫʣʪʝʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢʘ, ʧʨʝʜʩʝʜʥʠʢ; 

ʇʨʦʬ. ʜʨ ʉʥʝʞʘʥʘ ʎʫʧʘʨʘ, ʚʘʥʨʝʜʥʠ ʧʨʦʬʝʩʦʨ ʟʘ ʫʞʫ ʥʘʫʯʥʫ ʦʙʣʘʩʪ ʌʘʨʤʘʮʝʫʪʩʢʘ 

ʪʝʭʥʦʣʦʛʠʿʘ, ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ʂʨʘʛʫʿʝʚʮʫ, ʌʘʢʫʣʪʝʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢʘ, ʯʣʘʥ; 

ʇʨʦʬ. ʜʨ ɼʨʘʛʘʥʘ ɱʘˁʠ˂, ʚʘʥʨʝʜʥʠ ʧʨʦʬʝʩʦʨ ʟʘ ʫʞʫ ʥʘʫʯʥʫ ʦʙʣʘʩʪ ʇʝʜʠʿʘʪʨʠʿʘ, 

ʄʝʜʠʮʠʥʩʢʦʛ ʬʘʢʫʣʪʝʪʘ, ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ɹʝʦʛʨʘʜʫ, ʯʣʘʥ 

 

      ʂʦʤʠʩʠʿʘ ʟʘ ʦʮʝʥʫ ʠ ʦʜʙʨʘʥʫ ʜʦʢʪʦʨʩʢʝ/ʫʤʝʪʥʠʯʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: 

ʇʨʦʬ. ʜʨ ʇʨʝʜʨʘʛ ɫʫʨʹʝʚʠ˂, ʚʘʥʜʨʝʜʥʠ ʧʨʦʬʝʩʦʨ ʟʘ ʫʞʫ ʥʘʫʯʥʫ ʦʙʣʘʩʪ ʀʥʪʝʨʥʘ 

ʤʝʜʠʮʠʥʘ, ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʂʨʘʛʫʿʝʚʮʫ, ʌʘʢʫʣʪʝʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢʘ, ʧʨʝʜʩʝʜʥʠʢ; 

ʇʨʦʬ. ʜʨ ɼʨʘʛʘʥʘ ʉʪʘʤʘʪʦʚʠ˂, ʨʝʜʦʚʥʠ ʧʨʦʬʝʩʦʨ ʟʘ ʫʞʫ ʥʘʫʯʥʫ ʦʙʣʘʩʪ ʀʥʪʝʨʥʘ ʤʝʜʠʮʠʥʘ 

ʋʥʠʚʝʨʟʠʪʝʪ ʦʜʙʨʘʥʝ ʫ ɹʝʦʛʨʘʜʫ, ʄʝʜʠʮʠʥʩʢʫ ʬʘʢʫʣʪʝʪ ɺʄɸ, ʯʣʘʥ; 
ʇʨʦʬ. ʜʨ ɺʣʘʜʠʤʠʨ ɱʘʢʦʚˀʝʚʠ˂, ʨʝʜʦʚʥʠ ʧʨʦʬʝʩʦʨ ʟʘ ʫʞʫ ʥʘʦʯʥʫ ʦʙʣʘʩʪ ʌʠʟʠʦʣʦʛʠʿʘ 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʂʨʘʛʫʿʝʚʮʫ, ʌʘʢʫʣʪʝʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢʘ 
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ɽʢʩʧʨʝʩʠʿʘ ʛʝʥʘ ABCB1 ʠ ʛʝʥʘ ʨʝʛʫʣʘʪʦʨʘ ʘʧʦʧʪʦʟʝ ʢʘʦ ʬʘʢʪʦʨʘ ʨʝʟʠʩʪʝʥʮʠʿʝ ʥʘ 

ʭʝʤʠʦʪʝʨʘʧʠʿʫ ʢʦʜ ʦʙʦʣʝʣʠʭ ʦʜ ʭʨʦʥʠʯʥʝ ʣʠʤʬʦʮʠʪʥʝ ʣʝʫʢʝʤʠʿʝñ 

 

 
ʈɽɿʀʄɽ 

 
 

ʍʨʦʥʠʯʥʘ ʣʠʬʦʮʠʪʥʘ ʣʝʫʢʝʤʠʿʘ (ʍʃʃ) ʿʝ ʤʘʣʠʛʥʦ ʦʙʦˀʝˁʝ ʭʝʤʘʪʦʧʦʝʪʩʢʦʛ ʪʢʠʚʘ, ʢʦʿʝ ʩʝ 

ʤʘʥʠʬʝʩʪʫʿʝ ʢʘʦ ʢʣʦʥʩʢʘ ʝʢʩʧʘʥʟʠʿʘ ɹ ʣʠʤʬʦʮʠʪʘ. ʍʃʃ ʩʝ ʢʘʨʘʢʪʝʨʠʰʝ ʠʟʫʟʝʪʥʦ 

ʭʝʪʝʨʦʛʝʥʠʤ ʢʣʠʥʠʯʢʠʤ ʪʦʢʦʤ ʠ ʦʜʛʦʚʦʨʦʤ ʥʘ ʪʝʨʘʧʠʿʫ, ʫ ʯʝʤʫ ʛʝʥʝʪʠʯʢʠ ʧʨʦʬʠʣ 

ʧʘʮʠʿʝʥʪʘ ʠʤʘ ʫʣʦʛʫ.  

ɻʣʘʚʥʫ ʧʨʝʧʨʝʢʫ ʫʩʧʝʭʫ ʪʝʨʘʧʠʿʠ ʢʦʿʘ ʩʝ ʢʦʨʠʩʪʠ ʫ ʣʝʯʝˁʫ ʢʘʥʮʝʨʘ ʿʝ ʨʝʟʠʩʪʝʥʮʠʿʘ ʥʘ 

ʣʝʢʦʚʝ (ʝʥʛ. Multi Drug Resistance, MDR). ʈʝʟʠʩʪʝʥʮʠʿʘ ʥʘ ʣʝʢʦʚʝ ʩʝ ʨʘʟʣʠʯʠʪʦ 

ʤʘʥʠʬʝʩʪʫʿʝ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʠ ʛʝʥʝʪʠʯʢʠ ʿʝ ʜʝʪʝʨʤʠʥʠʩʘʥʘ. ɼʚʘ ʛʣʘʚʥʘ ʤʝʭʘʥʠʟʤʘ 

ʫʯʝʩʪʚʫʿʫ ʫ ʨʝʟʠʩʪʝʥʮʠʿʠ ʥʘ ʣʝʢʦʚʝ ʢʦʿʠ ʩʝ ʧʨʠʤʝˁʫʿʫ ʫ ʣʝʯʝˁʫ ʢʘʥʮʝʨʘ: ʧʦʚʠʰʝʥʘ 

ʝʢʩʧʨʝʩʠʿʘ ʧʨʦʪʝʠʥʘ ʢʦʿʠ ʩʫ ʝʬʣʫʢʩʥʝ ʧʫʤʧʝ ʠ ʥʝ ʜʦʟʚʦˀʘʚʘʿʫ ʫʣʘʟʘʢ ʣʝʢʘ ʫ ˂ʝʣʠʿʫ 

(ʪʨʘʥʩʧʦʨʪʥʘ, ʧʫʤʧʥʘ ʨʝʟʠʩʪʝʥʮʠʿʘ), ʠ ʧʦʚʠʰʝʥʘ ʘʢʪʠʚʥʦʩʪ ʘʥʪʠʘʧʦʧʪʦʪʩʢʦʛ ʩʠʩʪʝʤʘ 
(ʘʧʦʧʪʦʪʩʢʘ ʨʝʟʠʩʪʝʥʮʠʿʘ).  

ʆʚʦ ʿʝ ʧʨʚʘ ʩʪʫʜʠʿʘ ʛʝʥʝʪʠʯʢʠʭ ʤʘʨʢʝʨʘ ʪʨʘʥʩʧʦʨʪʥʝ ʠ ʘʧʦʧʪʦʪʩʢʝ ʨʝʟʠʩʪʝʥʮʠʿʝ ʥʘ ʣʝʢʦʚʝ 

ʫ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʍʃʃ ʫ ʉʨʙʠʿʠ.  

ɸʥʘʣʠʟʠʨʘʥʘ ʿʝ  ʝʢʩʧʨʝʩʠʿʘ ABCB1 ʛʝʥʘ ʯʠʿʠ ʿʝ ʧʨʦʜʫʢʪ ʧʨʦʪʝʠʥ ˂ʝʣʠʿʩʢʝ ʤʝʤʙʨʘʥʝ ʢʦʿʠ 

ʫʯʝʩʪʚʫʿʝ ʫ ʝʬʣʫʢʩʫ ʣʝʢʦʚʘ ʠʟ ˂ʝʣʠʿʘ,  ʢʘʦ ʠ ʫʪʠʮʘʿ ʜʚʝ ʚʘʨʠʿʘʥʪʝ ʫ ABCB1 ʛʝʥʫ (rs1045642, 

c.3435C > T ʠ  rs20132582, c. 2677G > T/A), ʥʘ ˁʝʛʦʚʫ ʝʢʩʧʨʝʩʠʿʫ. ʇʦʨʝʜ ʪʦʛʘ ʠʟʫʯʘʚʘʥʘ ʿʝ 

ʠ ʝʢʩʧʨʝʩʠʿʘ Bcl2 ʠ Bax ʛʝʥʘ, ʢʦʿʘ ʤʦʞʝ ʜʘ ʫʢʘʞʝ ʥʘ ʩʪʘʪʫʩ ʘʧʦʧʪʦʪʩʢʦʛ ʩʠʩʪʝʤʘ ʫ ˂ʝʣʠʿʘʤʘ 

ʧʘʮʠʿʝʥʘʪʘ ʦʙʦʣʝʣʠʭ ʦʜ ʍʃʃ.  ɽʢʩʧʨʝʩʠʿʘ ʛʝʥʘ jʝ ʠʟʫʯʘʚʘʥʘ ʫ ʤʦʥʦʥʫʢʣʝʘʨʥʠʤ ˂ʝʣʠʿʘʤʘ 

ʧʝʨʠʬʝʨʥʝ ʢʨʚʠ 46 ʍʃʃ ʙʦʣʝʩʥʠʢʘ ʠ 53 ʟʜʨʘʚe ʢʦʥʪʨʦʣe ʤʝʪʦʜʦʤ ʨʝʚʝʨʟʥʝ ʪʨʘʥʩʢʨʠʧʮʠʿʝ 

ʠ ʣʘʥʯʘʥʝ ʨʝʘʢʮʠʿe ʧʦʣʠʤʝʨʘʟʝ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ (qRT-PCR), ʜʦʢ ʿʝ ʜʝʪʝʢʮʠʿʘ ʚʘʨʠʿʘʥʪʠ 

ʫ ABCB1 ʛʝʥʫ ʫʨʘʹʝʥʘ ʤʝʪʦʜʦʤ ʣʘʥʯʘʥʝ ʨʝʘʢʮʠʿʝ ʧʦʣʠʤʝʨʘʟʝ ʠ ʜʠʛʝʩʪʠʿʦʤ ʨʝʩʪʨʠʢʮʠʦʥʠʤ 
ʝʥʟʠʤʦʤ (PCR-RFLP).  

ʋ ʥʘʰʦʿ ʩʪʫʜʠʿʠ ʥʠʿʝ ʜʝʪʝʢʪʦʚʘʥʘ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʫʯʝʩʪʘʣʦʩʪʠ ʚʘʨʠʿʘʥʪʥʠʭ 

ʘʣʝʣʘ ʫ ABCB1 ʛʝʥʫ, c.3435C > T ʠ c.2677G > T/A,  ʠʟʤʝʹʫ ʟʜʨʘʚʠʭ ʢʦʥʪʨʦʣʘ ʠ ʧʘʮʠʿʝʥʘʪʘ 

ʩʘ ʍʃʃ. ʆʚʘʿ ʧʦʜʘʪʘʢ ʫʢʘʟʫʿʝ ʥʘ ʪʦ ʜʘ ʦʚʝ ʛʝʥʝʪʠʯʢʝ ʚʘʨʠʿʘʥʪʝ ʥʠʩʫ ʬʘʢʪʦʨʠ ʨʠʟʠʢʘ ʟʘ 

ʦʙʦˀʝʚʘˁʝ ʦʜ ʍʃʃ.  

ʋ ʥʘʰʦʿ ʛʨʫʧʠ ʍʃʃ ʧʘʮʠʿʝʥʘʪʘ, 40% ʧʘʮʠʿʝʥʘʪʘ ʿʝ ʠʤʘʣʦ ʚʠʩʦʢʫ ʝʢʩʧʨʝʩʠʿʫ ABCB1 ʛʝʥʘ, 

ʢʦʿʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʝ ʦʜ ʝʢʩʧʨʝʩʠʿʝ ʦʚʦʛ ʛʝʥʘ ʢʦʿʘ ʿʝ ʩʣʠʯʥʘ ʥʦʚʦʫ ʝʢʩʧʨʝʩʠʿʝ ʢʦʜ 

ʟʜʨʘʚʠʭ ʢʦʥʪʨʦʣʘ.  ʄʦʞʝ ʩʝ ʨʝ˂ʠ ʜʘ ʿʝ ʫ 40% ʍʃʃ ʧʘʮʠʿʝʥʘʪʘ ʝʢʩʧʨʝʩʠʿʘ ABCB1 ʛʝʥʘ 

ʧʦʟʠʪʠʚʘʥ ʤʘʨʢʝʨ ʟʘ ʧʦʪʝʥʮʠʿʘʣʥʫ ʧʦʿʘʚʫ ʨʝʟʠʩʪʝʥʮʠʿʝ ʥʘ ʣʝʢʦʚʝ (MDR). ʅʘʰʠ ʨʝʟʫʣʪʘʪʠ 

ʥʠʩʫ ʧʦʢʘʟʘʣʠ ʘʩʦʮʠʿʘʮʠʿʫ ʚʘʨʠʿʘʥʪʠ ABCB1 ʛʝʥʘ, c.3435C > T ʠ c.2677G > T/A, ʥʠʪʠ 
ʚʘʨʠʿʘʥʪʥʠʭ ʛʝʥʦʪʠʧʦʚʘ,  ʩʘ ʝʢʩʧʨʝʩʠʿʦʤ ABCB1 ʛʝʥʘ, ʩʣʠʯʥʦ ʤʥʦʛʠʤ ʩʪʫʜʠʿʘʤʘ. 

ʈʝʟʫʣʪʘʪʠ ʤʦʣʝʢʫʣʘʨʥʦ-ʛʝʥʝʪʠʯʢʠʭ ʘʥʘʣʠʟʘ ʩʫ ʙʠʣʠ ʢʦʨʝʣʠʩʘʥʠ ʩʘ ʦʜʛʦʚʦʨʦʤ ʥʘ ʪʝʨʘʧʠʿʫ 

ʫ ʍʃʃ ʧʘʮʠʿʝʥʘʪʘ. ʄʘʨʢʝʨ ʪʝʨʘʧʠʿʩʢʦʛ ʦʜʛʦʚʦʨʘ ʿʝ ʙʠʦ ʧʦʩʪʠʟʘˁʝ ʢʦʤʧʣʝʪʥʝ ʠʣʠ 

ʧʘʨʮʠʿʘʣʥʝ ʨʝʤʠʩʠʿʝ.  
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ʇʨʘ˂ʝˁʝʤ ʛʝʥʝʪʠʯʢʠʭ ʤʘʨʢʝʨʝ ʪʨʘʥʩʧʦʨʪʥʝ ʨʝʟʠʩʪʝʥʮʠʿʝ ʥʘ ʣʝʢʦʚʝ ʫ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʍʃʃ, 

ʫʦʯʝʥʦ ʿʝ ʜʘ ʿʝ ʧʦʚʠʰʝʥ ʥʠʚʦʘ ʝʢʩʧʨʝʩʠʿʝ ABCB1 ʛʝʥʘ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʧʦʚʝʟʘʥ ʩʘ 

ʧʘʨʮʠʿʘʣʥʦʤ, ʘ ʥʝ ʢʦʤʧʣʝʪʥʦʤ ʨʝʤʠʩʠʿʦʤ. ʅʘʰ ʨʝʟʫʣʪʘʪ ʛʦʚʦʨʠ ʫ ʧʨʠʣʦʛ ʜʘ ʿʝ ʝʢʩʧʨʝʩʠʿʘ 

ABCB1 ʛʝʥʘ ʧʦʪʝʥʮʠʿʘʣʥʠ ʤʘʨʢʝʨ ʪʨʘʥʩʧʦʨʪʥʝ ʨʝʟʠʩʪʝʥʮʠʿʝ ʢʦʜ ʍʃʃ ʧʘʮʠʿʝʥʘʪʘ ʣʝʯʝʥʠʭ 

FC ʧʨʦʪʦʢʦʣʦʤ. 

ʇʨʘ˂ʝˁʝʤ ʛʝʥʝʪʠʯʢʠʭ ʤʘʨʢʝʨʘ ʘʧʦʧʪʦʪʩʢʝ ʨʝʟʠʩʪʝʥʮʠʿʝ ʥʘ ʣʝʢʦʚʝ ʫ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʍʃʃ, 
ʫʦʯʝʥʦ ʿʝ ʜʘ ʿʝ ʧʦʚʠʰʝʥ Bcl2/Bax ʦʜʥʦʩ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʧʦʚʝʟʘʥ ʩʘ ʧʘʨʮʠʿʘʣʥʦʤ, ʘ ʥʝ 

ʢʦʤʧʣʝʪʥʦʤ ʨʝʤʠʩʠʿʦʤ. ʅʘʰ ʨʝʟʫʣʪʘʪ ʛʦʚʦʨʠ ʫ ʧʨʠʣʦʛ ʜʘ ʿʝ Bcl2/Bax ʦʜʥʦʩ ʧʦʪʝʥʮʠʿʘʣʥʠ 

ʤʘʨʢʝʨ ʘʧʦʧʪʦʪʩʢʝ ʨʝʟʠʩʪʝʥʮʠʿʝ ʢʦʜ ʍʃʃ ʧʘʮʠʿʝʥʘʪʘ ʣʝʯʝʥʠʭ FC ʧʨʦʪʦʢʦʣʦʤ. 

ʆʚʘ ʩʪʫʜʠʿʘ ʜʦʧʨʠʥʦʩʠ ʟʥʘˁʫ ʦ ʟʥʘʯʘʿʫ ʠʟʘʙʨʘʥʠʭ ʛʝʥʝʪʠʯʢʠʭ ʤʘʨʢʝʨʘ ʟʘ ʦʜʛʦʚʦʨ ʥʘ 

ʭʝʤʠʦʪʝʨʘʧʠʿʫ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʦʙʦʣʝʣʠʭ ʦʜ ʍʃʃ ʠ ʟʘ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʿʫ ʪʝʨʘʧʠʿʝ ʢʦʜ 

ʦʚʠʭ ʙʦʣʝʩʥʠʢʘ.  

  

ʂˀʫʯʥʝ ʨʝʯʠ: ʭʨʦʥʠʯʥʘ ʣʠʤʬʦʮʠʪʥʘ ʣʝʫʢʝʤʠʿʘ, ʝʢʩʧʨʝʩʠʿʘ ʛʝʥʘ, ABCB1, Bcl2, Bax, 

ʨʝʟʠʩʪʝʥʮʠʿʘ ʥʘ ʭʝʤʠʦʪʝʨʘʧʠʿʫ 
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Expression of ABCB1 gene and apoptotic regulatory genes as markers of multidrug 

resistance developed to chemotherapy used for the treatment of chronic lymphocytic 

leukemia 

 

 

 

ɸBSTRACT 

 

 

Chronic lymphocytic leukemia (CLL) is a hematologicam malignancy which manifests as 

monoclonal expansion of  B lymphocytes. CLL is characterized by extremely variable clinical 

presentation, with different therapy requirements and overall survival. Genetic profile of a 

patient can be used as a predictor of the course of the diseases and therapeutic response.  

A major impediment to the success of human cancer therapy is the development of cancer 

variants exhibiting multidrug resistance (MDR). MDR is characterized with various 

manifestations and it is associated with individual genetic profile of a patient. Two most 
important mechanisms contribute to MDR, including the overexpression of drug efflux pumps 

(transport, pump resistance) and the upregulation of cellular antiapoptotic defense systems 

(apoptotic resistance). 

This is the first study of genetic markers of transport and apoptotic MDR in CLL patients in 

Serbia. 

Expression ʦf ABCB1 gene, coding for a cell membrane protein which mediates the efflux of 

drugs, as well as the effect of two ABCB1 gene variants (rs1045642, c.3435C > T and 

rs20132582, c. 2677G > T/A) on its expression were analyzed. Furthermore, expression of Bcl2 

and Bax genes, regulators of apoptosis in CLL cells, was studied. Gene expression was analyzed 

in perypheral blood mononuclear cells of 46 CLL patients and 53 controls, using qRT-PCR 

(Real-time PCR), while detection of ABCB1 gene variants was performed using PCR-RFLP 
(Polymerase Chain Reaction- Restriction Fragment Length Polymorphism) methodology.    

Frequency of ABCB1 variant allelles, c.3435C > T and c.2677G > T/A, did not show  statistically 

significant difference between CLL patients and healthy controls. This finding suggests that 

analyzed variants are not risk factors for CLL.  

When compared to healthy controls, ABCB1 gene overexpression was detected in 40% of CLL 

patients. Consequently, expression of ABCB1 gene could be considered a positive marker of 

potential development of MDR in 40% of CLL patients.  Similar to many other studies, our 

findings did not reveal the association of either ABCB1 gene variants, c.3435C > T ʠ 

c.2677G > T/A, or variant genotypes, with ABCB1 gene expression. 

The results of molecular genetic analysis were correlated with therapy response of CLL patients. 
Achieving a complete or a partial remission was chosen to be a therapy response marker.     

Analysis of genetic markers of transport MRD in CLL patients revealed that elevated level of 

ABCB1gene expression was associated with partial, but not with complete remission. Our finding 

suggests that ABCB1gene expression could be considered as a potential marker of transport 

MDR in CLL patients treated with FC protocol. 

Analysis of genetic markers of apoptotic MRD in CLL patients revealed that elevated level of 

Bcl2/Bax ratio was associated with partial, but not with complete remission. Our finding suggests 

that Bcl2/Bax ratio could be considered as a potential marker of apoptotic MDR in CLL patients 

treated with FC protocol. 
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This study contributes to knowledge on importance of analyzed genetic markers for 

chemotherapy response in CLL patients and for individualization of therapy for these patients. 

Key words: chronic lymphocytic leukemia, gene expression, ABCB1, Bcl2, Bax, multidrug 

resistence 
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ɿɸʍɺɸʃʅʀʎɸ 

 

ɺʝʣʠʢʫ ʟʘʭʚʘʣʥʦʩʪ ʜʫʛʫʿʝʤ ʩʚʦʿʦʿ ʤʝʥʪʦʨʢʠ, ʜʨ ʉʦˁʠ ʇʘʚʣʦʚʠ˂, ʥʘ ʥʝʩʝʙʠʯʥʦʿ ʩʪʨʫʯʥʦʿ 

ʧʦʤʦ˂ʠ ʠ ʤʦʨʘʣʥʦʿ ʧʦʜʨʰʮʠ ʧʨʠʣʠʢʦʤ ʠʟʨʘʜʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ. 

ɿʘʭʚʘˀʫʿʝʤ ʩʝ ʧʨʦʬ. ʜʨ ʄʠʣʠʮʠ ʏʦʣʦʚʠ˂, ʢʦʿʘ ʿʝ ʦʤʦʛʫ˂ʠʣʘ ʜʘ ʦʙʘʚʠʤʦ ʘʥʘʣʠʟʝ ʥʘ 

ʘʨʭʠʚʩʢʠʤ ʫʟʦʨʮʠʤʘ ˁʝʥʠʭ ʧʘʮʠʿʝʥʘʪʘ ʠ ʩʚʠʤ ʧʦʜʘʮʠʤʘ ʚʝʟʘʥʠʤ ʟʘ ʠʩʪʝ, ʢʦʿʝ ʿʝ ʫʯʠʥʠʣʘ 
ʜʦʩʪʫʧʥʠʤ. 

ɿʘʭʚʘˀʫʿʝʤ ʩʝ ʜʨ ʊʝʦʜʦʨʠ ʂʘʨʘʥ ɫʫʨʘʰʝʚʠ˂ ʠ ʜʨ ʅʘʪʘʰʠ ʊʦʰʠ˂ ʥʘ ʠʟʫʟʝʪʥʦʿ ʩʪʨʫʯʥʦʿ 

ʧʦʤʦ˂ʠ ʦʢʦ ʠʟʨʘʜʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ, ʜʨ ʅʠʢʦʣʠ ʂʦʪʫʨʫ, ʀʨʝʥʠ ɻʣʫʤʘʮ ʠ ʦʩʪʘʣʠʤ 

ʯʣʘʥʦʚʠʤʘ ʃʘʙʦʨʘʪʦʨʠʿʝ ʟʘ ʤʦʣʝʢʫʣʘʨʥʫ ʙʠʦʤʝʜʠʮʠʥʫ, ʀʥʩʪʠʪʫʪʘ ʟʘ ʤʦʣʝʢʫʣʘʨʥʫ 

ʛʝʥʝʪʠʢʫ ʠ ʛʝʥʝʪʠʯʢʦ ʠʥʞʠˁʝʨʩʪʚʦ, ʀʥʩʪʠʪʫʪʘ ʫ ɹʝʦʛʨʘʜʫ, ʥʘ ʧʦʤʦ˂ʠ ʠ ʧʦʜʨʰʮʠ ʪʦʢʦʤ 

ʠʟʨʘʜʝ ʨʝʟʫʣʪʘʪʘ ʩʚʦʿʝ ʜʠʩʝʨʪʘʮʠʿʝ. 

ʇʦʩʝʙʥʫ ʟʘʭʚʘʣʥʦʩʪ, ʜʫʛʫʿʝʤ ʧʨʦʬ. ʜʨ ɺʣʘʜʠʤʠʨʫ ɱʘʢʦʚˀʝʚʠ˂ʫ ʥʘ ʤʦʨʘʣʥʦʿ ʠ ʩʪʨʫʯʥʦʿ 

ʧʦʤʦ˂ʠ. 

ɿʘʭʚʘˀʫʿʝʤ ʩʝ ʧʨʦʬ. ʅʠʢʦʣʠ ɱʘʥʢʦʚʠ˂ʫ ʥʘ ʩʪʨʫʯʥʠʤ ʩʘʚʝʪʠʤʘ ʠʟ ʦʙʣʘʩʪʠ ʩʪʘʪʠʩʪʠʢʝ. 

 ʀʩʢʨʝʥʦ ʩʝ ʿʦʰ ʟʘʭʚʘˀʫʿʝʤ ʩʚʦʿʦʿ ʧʦʨʦʜʠʮʠ, ʧʨʠʿʘʪʝˀʠʤʘ ʠ ʢʦʣʝʛʘʤʘ ʩʘ ʢʘʪʝʜʨʝ ʟʘ 
ʬʘʨʤʘʮʝʫʪʩʢʫ ʪʝʭʥʦʣʦʛʠʿʫ, ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ʂʨʘʛʫʿʝʚʮʫ. 

ʉʚʦʿʫ ʜʦʢʪʦʨʩʢʫ ʜʠʩʝʨʪʘʮʠʿʫ, ʧʦʩʚʝ˂ʫʿʝʤ ʩʚʦʿʠʤ ʨʦʜʠʪʝˀʠʤʘ. 
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1. ʋɺʆɼ 
 
 

 

ʍʈʆʅʀʏʅɸ ʃʀʄʌʆʎʀʊʅɸ ʃɽʋʂɽʄʀɱɸ (ʍʃʃ) 
 

ʍʨʦʥʠʯʥʘ ʣʠʤʬʦʮʠʪʥʘ ʣʝʫʢʝʤʠʿʘ (ʍʃʃ) ʿʝ ʤʘʣʠʛʥʦ ʦʙʦˀʝˁʝ ʭʝʤʘʪʦʧʦʝʪʩʢʦʛ 

ʪʢʠʚʘ, ʢʦʿʝ ʩʝ ʤʘʥʠʬʝʩʪʫʿʝ ʢʘʦ ʢʣʦʥʩʢʘ ʝʢʩʧʘʥʟʠʿʘ ʟʨʝʣʠʭ CD5, CD19, CD23, sIgM B 

ʣʠʤʬʦʮʠʪʘ, ʰʪʦ ʜʦʚʦʜʠ ʜʦ ˁʠʭʦʚʝ ʘʢʫʤʫʣʘʮʠʿʝ ʫ ʢʨʚʠ, ʢʦʩʪʥʦ ʿʩʨʞʠ ʠ ʧʝʨʠʬʝʨʥʠʤ 

ʣʠʤʬʥʠʤ ʦʨʛʘʥʠʤʘ. 

ʍʃʃ ʿʝ ʥʘʿʨʝʹʝ ʧʨʠʩʫʪʥʘ ʫ ɸʟʠʿʩʢʠʤ ʟʝʤˀʘʤʘ, ʩʚʝʛʘ 3% ʩʚʠʭ ʜʠʿʘʛʥʦʩʪʠʢʦʚʘʥʠʭ 

ʣʝʫʢʝʤʠʿʘ, ʘ ʥʘʿʟʘʩʪʫʧˀʝʥʠʿʘ ʿʝ ʫ ʟʝʤˀʘʤ ɽʚʨʦʧʝ ʠ ʉʝʚʝʨʥʝ ɸʤʝʨʠʢʝ, ʛʜʝ ʧʨʝʜʩʪʘʚˀʘ 20-

30% ʩʚʠʭ ʜʠʿʘʛʥʦʩʪʠʢʦʚʘʥʠʭ ʣʝʫʢʝʤʠʿʘ ʘʜʫʣʪʥʝ ʜʦʙʠ (http://seer.cancer.gov; Tamura et al. 

2001). 

ʍʃʃ ʿʝ ʙʦʣʝʩʪ ʢʦʿʘ ʿʝ ʯʝʰ˂ʘ ʢʦʜ ʤʫʰʢʘʨʘʮʘ ʥʝʛʦ ʢʦʜ ʞʝʥʘ, ʘ ʤʝʜʠʿʘʥʘ ʩʪʘʨʦʩʥʝ 

ʜʦʙʠ ʧʨʠ ʧʦʩʪʘʚˀʘˁʫ ʜʠʿʘʛʥʦʟʝ ʿʝ ʠʟʤʝʹʫ 65-70 ʛʦʜʠʥʝ ʩʪʘʨʦʩʪʠ. ɱʝʜʥʘ ʪʨʝ˂ʠʥʘ ʧʘʮʠʿʝʥʘʪʘ 

ʤʣʘʹʘ ʿʝ ʦʜ 60 ʛʦʜʠʥʘ (Rozman and Montserrat 1995). 

ɽʪʠʦʣʦʛʠʿʘ ʍʃʃ ʿʦʰ ʫʚʝʢ ʥʠʿʝ ʧʦʟʥʘʪʘ. ɻʝʥʠ ʦʜʛʦʚʦʨʥʠ ʟʘ ʥʘʩʣʝʜʥʫ 

ʧʨʝʜʠʩʧʦʟʠʮʠʿʫ ʍʃʃ ʥʠʩʫ ʠʜʝʥʪʠʬʠʢʦʚʘʥʠ, ʘʣʠ ʿʝ ʫʦʯʝʥʦ ʧʨʠʩʫʩʪʚʦ ʙʦʣʝʩʪʠ ʢʦʜ ʚʠʰʝ 

ʯʣʘʥʦʚʘ ʿʝʜʥʝ ʧʦʨʦʜʠʮʝ, ʰʪʦ ʫʢʘʟʫʿʝ ʥʘ ʤʦʛʫ˂ʫ ʫʣʦʛʫ ʛʝʥʝʪʠʯʢʠʭ ʬʘʢʪʦʨʘ ʫ ʥʘʩʪʘʥʢʫ 

ʙʦʣʝʩʪʠ (Yuille et al. 2000; Crowther-Swaneapoel and Houlston 2009). 

ʍʃʃ ʩʝ ʢʘʨʘʢʪʝʨʠʰʝ ʠʟʫʟʝʪʥʦ ʭʝʪʝʨʦʛʝʥʠʤ ʢʣʠʥʠʯʢʠʤ ʪʦʢʦʤ ʠ ʧʨʦʛʥʦʟʦʤ. ʂʦʜ 

ʿʝʜʥʝ ʛʨʫʧʝ ʧʘʮʠʿʝʥʘʪʘ ʙʦʣʝʩʪ ʩʝ ʢʘʨʘʢʪʝʨʠʰʝ ʠʥʜʦʣʝʥʪʥʠʤ ʪʦʢʦʤ, ʧʨʠʩʫʪʥʠ ʩʫ 

ʤʠʥʠʤʘʣʥʠ ʩʠʤʧʪʦʤʠ ʙʦʣʝʩʪʠ ʠʣʠ ʠʭ ʫʦʧʰʪʝ ʥʝʤʘ, ʣʝʯʝˁʝ ʦʙʠʯʥʦ ʥʠʿʝ ʧʦʪʨʝʙʥʦ, ʘ 

ʧʨʝʞʠʚˀʘʚʘˁʝ ʦʚʠʭ ʧʘʮʠʿʝʥʘʪʘ ʿʝ ʥʘʣʠʢ ʟʜʨʘʚʠʤ ʢʦʥʪʨʦʣʘʤʘ. ʂʦʜ ʜʨʫʛʝ ʛʨʫʧʝ ʧʘʮʠʿʝʥʘʪʘ, 

ʙʦʣʝʩʪ ʩʝ ʢʘʨʘʢʪʝʨʠʰʝ ʘʛʨʝʩʠʚʥʠʤ ʪʦʢʦʤ ʙʦʣʝʩʪʠ, ʫʟ ʙʨʟʦ ʧʨʠʩʫʩʪʚʦ ˁʝʥʝ ʧʨʦʛʨʝʩʠʿʝ, 

ʣʝʯʝˁʝ ʿʝ ʥʝʦʧʭʦʜʥʦ ʯʝʩʪʦ ʦʜʤʘʭ ʧʦ ʧʦʩʪʘʚˀʘˁʫ ʜʠʿʘʛʥʦʟʝ, ʘ ʧʨʝʞʠʚˀʘʚʘˁʝ ʦʚʠʭ 

ʧʘʮʠʿʝʥʘʪʘ ʿʝ ʟʥʘʪʥʦ ʢʨʘ˂ʝ. ʂʦʜ 50% ʧʘʮʠʿʝʥʘʪʘ ʙʦʣʝʩʪ ʥʘʧʨʝʜʫʿʝ ʠʟʤʝʹʫ ʦʚʝ ʜʚʝ 

ʢʨʘʿʥʦʩʪʠ.  

ʇʨʦʛʥʦʟʘ ʙʦʣʝʩʪʠ ʩʝ ʧʦʩʪʘʚˀʘ ʥʘ ʦʩʥʦʚʫ ʩʪʘʜʠʿʫʤʘ ʢʦʿʠ ʩʫ ʜʝʬʠʥʠʩʘʥʠ ʥʘ ʦʩʥʦʚʫ 

ʢʣʠʥʠʯʢʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ. ʇʦʩʪʦʿʝ ʜʚʘ ʦʩʥʦʚʥʘ ʩʪʘʜʠʿʫʤʘ ʢʦʿʘ ʩʫ ʫ ʫʧʦʪʨʝʙʠ, ʧʨʝʤʘ Raiju 

(Rai et al. 1975) ʠ ʧʨʝʤʘ Bineu (Binet et al. 1981). 
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ʆʚʠ ʩʠʩʪʝʤʠ ʧʘʮʠʿʝʥʪʝ ʢʣʘʩʠʬʠʢʫʿʫ ʫ ʩʪʘʜʠʿʫʤʝ ʥʠʩʢʦʛ (Rai 0, Bine A), ʩʨʝʜˁʝʛ 

(Rai I/II, Bine B)   ʠ ʚʠʩʦʢʦʛ ʨʠʟʠʢʘ (Rai III/IV, Bine C).  

ɿʘ ʩʚʘʢʠ ʩʪʘʜʠʿʫʤ ʨʠʟʠʢʘ ʧʦʤʝʥʫʪʠʭ ʢʣʘʩʠʬʠʢʘʮʠʿʘ, ʜʘʪʝ ʩʫ ʢʣʠʥʠʯʢʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʙʦʣʝʩʪʠ (Mihaljevic i dr. 2011). 

Binet ʢʣʘʩʠʬʠʢʘʮʠʿʘ: 

- ɸ ʩʪʘʜʠʿʫʤ, ʧʦʩʪʦʿʘˁʝ ʤʘˁʝ ʦʜ ʪʨʠ ʧʦʜʨʫʯʿʘ ʫʚʝ˂ʘʥʠʭ ʣʠʤʬʥʠʭ ʞʣʝʟʜʠ, ʙʝʟ 

ʘʥʝʤʠʿʝ ʠ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʿʝ 

- B ʩʪʘʜʠʿʫʤ, ʧʦʩʪʦʿʘˁʝ ʪʨʠ ʠ ʚʠʰʝ ʧʦʜʨʫʯʠʿʘ ʫʚʝ˂ʘʥʠʭ ʣʠʤʬʥʠʭ ʞʣʝʟʜʠ, ʙʝʟ 

ʘʥʝʤʠʿʝ ʠ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʿʝ 

- C ʩʪʘʜʠʿʫʤ, ʧʦʩʪʦʿʘˁʝ ʘʥʝʤʠʿʝ Hg<100 g/L ʠʣʠ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʿʘ Tr<100x10
9
/L, 

ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʣʠʤʦʜʝʥʦʧʘʪʠʿʫ 

 

Rai ʢʣʘʩʠʬʠʢʘʮʠʿʘ: 

- 0 ʩʪʘʜʠʿʫʤ, ʧʦʩʪʦʿʘˁʝ ʣʠʤʬʦʮʠʪʦʟʘ ʫ ʧʝʨʠʬʝʨʥʦʿ ʢʨʚʠ >15x10
9
/L 

- I ʩʪʘʜʠʿʫʤ (0 ʩʪʘʜʠʿʫʤ + ʣʠʤʬʦʜʝʥʦʧʘʪʠʿʘ) 

- II ʩʪʘʜʠʿʫʤ (0 ʩʪʘʜʠʿʫʤ, ʧʦʩʪʦʿʘˁʝ ʫʚʝ˂ʘʥʝ ʿʝʪʨʝ ʠ/ʠʣʠ ʩʣʝʟʠʥʝ, ʩʘ ʧʨʠʩʫʪʥʦʤ 

ʠʣʠ ʥʝ ʣʠʤʬʦʜʝʥʦʧʘʪʠʿʦʤ) 

- III ʩʪʘʜʠʿʫʤ (0 ʩʪʘʜʠʿʫʤ, ʧʨʠʩʫʪʥʘ ʘʥʝʤʠʿʘ Hg<100 g/L, ʩʘ ʧʨʠʩʫʪʥʦʤ ʠʣʠ ʥʝ 

ʦʨʛʘʥʦʤʝʛʘʣʠʿʦʤ ʠ ʣʠʤʬʦʜʝʥʦʧʘʪʠʿʦʤ) 

- IV ʩʪʘʜʠʿʫʤ (0 ʩʪʘʜʠʿʫʤ, ʧʨʠʩʫʪʥʘ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʿʘ Tr<100x10
9
/L, ʩʘ 

ʧʨʠʩʫʪʥʦʤ ʠʣʠ ʥʝ ʦʨʛʘʥʦʤʝʛʘʣʠʿʦʤ ʠ ʣʠʤʬʦʜʝʥʦʧʘʪʠʿʦʤ) (Mihaljevic i dr. 2011). 

ʂʦʜ ʛʦʪʦʚʦ 80% ʍʃʃ ʧʘʮʠʿʝʥʘʪʘ, ʙʦʣʝʩʪ ʩʝ ʜʠʿʘʛʥʦʩʪʠʢʫʿʝ ʫʧʨʘʚʦ ʫ ʨʘʥʠʤ 

ʩʪʘʜʠʿʫʤʠʤʘ ʙʦʣʝʩʪʠ. ʄʝʹʫʪʠʤ, ʦʩʥʦʚʥʠ ʧʨʦʙʣʝʤ ʦʚʠʭ ʩʠʩʪʝʤʘ ʿʝʩʪʝ ʪʘʿ, ʰʪʦ ʩʝ ʥʘ ʦʩʥʦʚʫ 

ˁʠʭ ʥʝ ʤʦʞʝ ʧʨʝʜʚʠʜʝʪʠ ʧʨʦʛʨʝʩʠʚʥʠ ʪʦʢ ʙʦʣʝʩʪʠ ʫ ʩʪʘʜʠʿʫʤʠʤʘ ʥʠʩʢʦʛ ʨʠʟʠʢʘ, ʧʘ ʩʫ 

ʙʨʦʿʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʫʩʤʝʨʝʥʘ ʫ ʧʨʦʥʘʣʘʞʝˁʫ ʠʥʦʚʘʪʠʚʥʠʭ ʧʨʦʛʥʦʩʪʠʯʢʠʭ ʠ ʙʠʦʣʦʰʢʠʭ 

ʬʘʢʪʦʨʘ, ʢʦʿʠ ʙʠ ʦʤʦʛʫ˂ʠʣʠ ʙʦˀʫ ʢʣʘʩʠʬʠʢʘʮʠʿʫ ʧʘʮʠʿʝʥʘʪʘ (Byrd et al. 2004). 

ɼʠʿʘʛʥʦʟʘ ʍʃʃ ʩʝ ʧʦʩʪʘʚˀʘ ʥʘ ʦʩʥʦʚʫ ʥʠʟʘ ʧʘʨʘʤʝʪʘʨʘ. ʋ ʢʨʚʥʦʿ ʩʣʠʮʠ ʜʦʤʠʥʠʨʘ 

ʙʨʦʿ B ʣʠʤʬʦʮʠʪʘ ʚʝ˂ʠ ʦʜ 5x10
9
/ʣ ʫ ʧʝʨʠʬʝʨʥʦʿ ʢʨʚʠ ʫ ʧʝʨʠʦʜʫ ʦʜ ʥʘʿʤʘˁʝ 3 ʤʝʩʝʮʘ. 

ʇʦʩʪʦʿʝ ʚʠʩʦʢʦʩʧʝʮʠʿʘʣʠʟʦʚʘʥʝ ʤʝʪʦʜʝ ʢʦʿʠʤʘ ʩʝ ʦʜʨʝʹʫʿʝ ʪʠʧ ʧʦʚʠʰʝʥʠʭ ʣʠʤʬʦʮʠʪʘ. ʅʘ 

ʦʩʥʦʚʫ ʤʘʨʢʝʨʘ, ʧʦʩʪʘʚˀʘ ʩʝ ʜʠʿʘʛʥʦʟʘ ʣʠʤʬʦʧʨʦʣʠʬʝʨʘʪʠʚʥʦʛ ʦʙʦˀʝˁʘ ʯʠʿʠ ʩʢʦʨ ʫʢʘʟʫʿʝ 

ʥʘ ʜʠʿʘʛʥʦʩʪʠʢʦʚʘˁʝ ʍʃʃ (ʫ ʧʨʠʣʦʛ ʙʦʣʝʩʪʠ ʠʜʝ ʩʢʦʨ 4 ʦʜʥʦʩʥʦ 5). ʆʜ ʜʠʿʘʛʥʦʩʪʠʯʢʦʛ 
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ʟʥʘʯʘʿʘ ʿʝʩʪʝ ʈʊɻ ʧʣʫ˂ʘ, ʫʣʪʨʘʟʚʫʢ ʩʪʦʤʘʢʘ, ʢʦʤʧʿʫʪʝʨʠʟʦʚʘʥʘ ʪʦʤʦʛʨʘʬʠʿʘ, ʧʫʥʢʮʠʿʘ ʠ 

ʙʠʦʧʩʠʿʘ ʢʦʩʥʝ ʩʨʞʠ. ʇʨʠʩʫʪʥʠ ʮʠʪʦʛʝʥʝʪʠʯʢʠ ʧʦʨʝʤʝ˂ʘʿʠ ʠʜʫ ʫ ʧʨʠʣʦʛ ʙʦʣʝʩʪʠ, ʧʦʩʝʙʥʦ 

del17p, del11q. ʆʙʘʚʝʟʥʦ ʿʝ ʦʜʨʝʹʠʚʘˁʝ Binet ʠʣʠ Rai ʩʪʘʜʠʿʫʤʘ ʙʦʣʝʩʪʠ, ʦʜ ʢʦʛʘ ʟʘʚʠʩʠ 

ʜʘˀʝ ʧʨʘ˂ʝˁʝ, ʢʦʥʪʨʦʣʘ ʠ ʣʝʯʝˁʝ ʙʦʣʝʩʪʠ. 

ʇʦʨʝʜ ʩʪʘʜʠʿʫʤʘ ʙʦʣʝʩʪʠ, ʟʘ ʜʘˀʝ ʣʝʯʝˁʝ ʚʘʞʥʦ ʿʝ ʦʧʰʪʝ ʩʪʘˁʝ ʙʦʣʝʩʥʠʢʘ ʠ 

ʧʨʠʩʫʩʪʚʦ ʢʦʤʦʨʙʠʜʠʪʝʪʘ.  

ʈʝʜʦʚʥʝ ʢʦʥʪʨʦʣʝ ʟʘʭʪʝʚʘ Binet ʩʪʘʜʠʿʫʤ ɸ ʠ B, ʦʜʥʦʩʥʦ Rai ʩʪʘʜʠʿʫʤ 0, I, II ʙʝʟ 

ʩʠʤʧʪʦʤʘ. ʃʝʯʝˁʝ ʟʘʭʪʝʚʘ ʫʟʥʘʧʨʝʜʦʚʘʣʘ ʙʦʣʝʩʪ, ʰʪʦ ʧʦʜʨʘʟʫʤʝʚʘ Binet ʩʪʘʜʠʿʫʤ ɸ ʠ B, 

Rai ʩʪʘʜʠʿʫʤ 0, I, II ʩʘ ʩʠʤʧʪʦʤʠʤʘ, Binet C, Rai III-IV.  

ʃʝʯʝˁʝ ʍʃʃ ʚʨʰʠ ʩʝ ʧʦ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʧʨʦʪʦʢʦʣʠʤʘ ʪʝʨʘʧʠʿʘ, ʧʨʠʭʚʘ˂ʝʥʠʤ ʦʜ 

ʩʪʨʘʥʝ ʉɿʆ, ʜʘʪʠʤ ʫ ʚʦʜʠʯʫ ʟʘ ʜʠʿʘʛʥʦʩʪʠʢʦʚʘˁʝ ʠ ʣʝʯʝˁʝ ʣʠʤʬʦʧʨʦʣʠʬʝʨʘʪʠʚʥʠʭ 

ʙʦʣʝʩʪʠ (Mihaljevic i dr. 2011).  

ʇʨʦʪʦʢʦʣʠ ʩʫ: 

- FC ʧʨʦʪʦʢʦʣ 

Fludarabin 25 mg/m
2                  

ʠ.ʚ
  
   ʫ ʧʝʨʠʦʜʫ 1-3 ʜʘʥʘ 

Ciklofosfamid 250 mg/m
2
    ʠ.ʚ    ʫ ʧʝʨʠʦʜʫ 1-3 ʜʘʥʘ 

ʎʠʢʣʫʩ ʩʝ ʧʦʥʘʚˀʘ ʥʘ 4-6 ʥʝʜʝˀʘ, ʜʦ ʫʢʫʧʥʦ 6 ʮʠʢʣʫʩʘ ʭʝʤʠʦʪʝʨʘʧʠʿʝ. 

- Kladribin ʤʦʥʦʪʝʨʘʧʠʿʘ 

Kladribin 0,1 mg/kg/tt        ʩ.ʢ    ʫ ʧʝʨʠʦʜʫ 1-5 ʜʘʥʘ 

ʎʠʢʣʫʩ ʩʝ ʧʦʥʘʚˀʘ ʥʘ 4 ʥʝʜʝˀʝ, ʜʦ ʫʢʫʧʥʦ 3-6 ʮʠʢʣʫʩʘ ʭʝʤʠoʪʝʨʘʧʠʿʝ. 

- Alemtuzumab ʤʦʥʦʪʝʨʘʧʠʿʘ 

Alemtuzumab 30 mg           ʠ.ʚ    ʫ ʧʝʨʠʦʜʫ ʦʜ 3 ʥʝʜʝˀʝ 

ɼʫʞʠʥʘ ʧʨʠʤʝʥʝ ʿʝ 12 ʥʝʜʝˀʘ. 

- Hlorambucil ʤʦʥʦʪʝʨʘʧʠʿʘ 

ʇʨʠʤʝˁʫʿʫ ʩʝ ʚʠʩʦʢʝ ʜʦʟʝ, ʠʥʪʝʨʤʠʪʝʥʪʥʦ ʩʚʘʢʦʛ ʤʝʩʝʮʘ, 10 mg/m
2
 x 6 ʜʘʥʘ 

ʤʘʣʝ ʜʦʟʝ, ʢʦʥʪʠʥʫʠʨʘʥʦ 4-6 mg ʜʥʝʚʥʦ. 

 

ʋ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʩʪʘʜʠʿʫʤʘ ʙʦʣʝʩʪʠ, ʧʦʩʪʦʿʠ ʧʨʠʤʝʥʘ ʧʨʚʝ ʠ ʜʨʫʛʝ ʣʠʥʠʿʝ 

ʪʝʨʘʧʠʿʝ. 

ʇʨʚʘ ʣʠʥʠʿʘ: 
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- ʢʦʜ ʙʦʣʝʩʥʠʢʘ ʫ ʜʦʙʨʦʤ ʦʧʰʪʝʤ ʩʪʘˁʫ ʠ ʙʝʟ ʢʦʤʦʨʙʠʜʠʪʝʪʘ: FC (Fludarabin, 

Ciklofosfamid) 

- ʢʦʜ ʙʦʣʝʩʥʠʢʘ ʩʘ ʢʦʤʦʨʙʠʜʠʪʝʪʦʤ: Hlorambucil, FC ʫ ʨʝʜʫʢʦʚʘʥʠʤ ʜʦʟʘʤʘ 

- ʢʦʜ ʙʦʣʝʩʥʠʢʘ ʩʘ del17p, ʨʘʟʤʦʪʨʠʪʠ ʚʠʩʦʢʦʜʦʟʥʫ ʪʝʨʘʧʠʿʫ 

 

ɼʨʫʛʘ ʣʠʥʠʿʘ: 

- ʫʢʦʣʠʢʦ ʿʝ ʨʝʣʘʧʩ 12 ʤʝʩʝʮʠ ʧʦʩʣʝ ʭʝʤʠʦʪʝʨʘʧʠʿʝ, ʨʘʟʤʦʪʨʠʪʠ ʧʦʥʘʚˀʘˁʝ 

ʪʝʨʘʧʠʿʝ ʧʨʚʝ ʣʠʥʠʿʝ 

- ʫʢʦʣʠʢʦ ʿʝ ʨʝʣʘʧʩ ʥʘʩʪʫʧʠʦ ʨʘʥʠʿʝ ʠʣʠ ʥʝʤʘ ʦʜʛʦʚʦʨʘ ʥʘ ʪʝʨʘʧʠʿʫ ʧʨʚʝ ʣʠʥʠʿʝ, 

ʧʨʠʤʝˁʫʿʝ ʩʝ ʩʣʝʜʝ˂ʝ: 

¶ ʧʨʦʪʦʢʦʣ ʩʘ Alemtuzumabom 

¶ FC ʧʨʦʪʦʢʦʣ ʢʦʜ ʙʦʣʝʩʥʠʢʘ ʩʘ ʥʝʘʜʝʢʚʘʪʥʠʤ ʦʜʛʦʚʦʨʦʤ ʥʘ ʘʣʢʠʣʠʰʫ˂ʝ 

ʘʛʝʥʩʝ 

¶ ʚʠʩʦʢʝ ʜʦʟʝ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʘ 

¶ ʚʠʩʦʢʦʜʦʟʥʘ ʭʝʤʠʦʪʝʨʘʧʠʿʘ 

ʊʦʢʦʤ ʣʝʯʝˁʘ ʍʃʃ, ʤʦʞʝ ʩʝ ʧʦʩʪʠ˂ʠ ʢʦʤʧʣʝʪʥʘ ʨʝʤʠʩʠʿʘ, ʧʘʨʮʠʿʘʣʥʘ ʨʝʤʠʩʠʿʘ, 

ʧʨʦʛʨʝʩʠʿʘ ʙʦʣʝʩʪʠ ʠ ʩʪʘʙʠʣʥʦ ʩʪʘˁʝ (Mihaljevic i dr. 2011). 

 

ʂʦʤʧʣʝʪʥʘ ʨʝʤʠʩʠʿʘ  ʇʘʨʮʠʿʘʣʥʘ ʨʝʤʠʩʠʿʘ ʇʨʦʛʨʝʩʠʿʘ ʙʦʣʝʩʪʠ ʉʪʘʙʠʣʥʦ ʩʪʘˁʝ 

-ʥʦʨʤʘʣʘʥ ʬʠʟʠʢʘʣʥʠ ʥʘʣʘʟ 

-ʦʜʩʫʩʪʚʦ ʩʠʤʧʪʦʤʘ ʙʦʣʝʩʪʠ 

-ʣʠʤʬʦʮʠʪʠ < 4,0x109/L 

-ʥʝʫʪʨʦʬʠʣʠ > 1,5x109/L 

-ʪʨʦʤʙʦʮʠʪʠ > 100x109/L 

-ʭʝʤʦʛʣʦʙʠʥ > 11 g/L 

->50% ʩʤʘˁʝˁʘ ʙʨʦʿʘ ʣʠʤʬʦʮʠʪʘ 

->50% ʙʨʦʿʘ ʣʠʤʬʦʜʝʥʦʧʘʪʠʿʝ 

->50%ʨʝʛʨʝʩʠʿʝ 

ʭʝʧʘʪʦ/ʩʧʣʝʥʦʤʝʛʘʣʠʿʝ 

-ʧʨʠʩʫʩʪʚʦ > 1 ʢʨʠʪʝʨʠʿʫʤʘ: 

-ʥʝʫʪʨʦʬʠʣʠ > 1,5x109/L ʠʣʠ 

ʧʦʚʝ˂ʘˁʝ >50% 

-ʪʨʦʤʙʦʮʠʪʠ > 100x109/L ʠʣʠ 

ʧʦʚʝ˂ʘˁʝ ʧʨʝʢʦ 50% 

-ʭʝʤʦʛʣʦʙʠʥ > 11g/L  ʠʣʠ ʧʦʚʝ˂ʘˁʝ 

ʧʨʝʢʦ 50% 

->50% ʧʦʚʝ˂ʘˁʘ ʥʘʿʤʘˁʝ 2 

ʣʠʤʬʥʝ ʞʣʝʟʜʝ ʥʘ 2 

ʫʟʘʩʪʦʧʥʘ ʧʨʝʛʣʝʜʘ 

-ʥʦʚʘ ʫʚʝ˂ʘˁʘ ʣʠʤʬʥʠʭ 

ʞʣʝʟʜʘ 

->50%ʧʦʚʝ˂ʘˁʘ 

ʭʝʧʘʪʦ/ʩʧʣʝʥʦʤʝʛʘʣʠʿʝ 

->50% ʧʦʨʘʩʪʘ ʣʠʤʬʦʮʠʪʘ 

-ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ ʫ Richter-

oʚ ʩʠʥʜʨʦʤ ʠʣʠ ʇʃʃ 

 

ʩʚʝ ʜʨʫʛʦ 

ʊʘʙʝʣʘ 1.0. ʉʠʤʧʪʦʤʠ ʢʣʘʩʠʬʠʢʘʮʠʿʝ ʧʘʮʠʿʝʥʘʪʘ ʫ ʩʪʘʜʠʿʫʤʝ ʧʨʦʛʨʝʩʠʚʥʦʛ ʠʣʠ 

ʩʪʘʙʠʣʥʦʛ ʪʦʢʘ ʙʦʣʝʩʪʠ. 
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ɺʀʐɽʉʊʈʋʂɸ ʈɽɿʀʉʊɽʅʎʀɱɸ ʆʈɻɸʅʀɿʄɸ ʅɸ ʃɽʂʆɺɽ 

(MDR-Multidrug resistence) 

ʅʘʿʚʝ˂ʘ ʧʨʝʧʨʝʢʘ ʫʩʧʝʭʫ ʣʝʯʝˁʘ ʤʘʣʠʛʥʠʭ ʙʦʣʝʩʪʠ ʿʝ ʧʦʩʪʦʿʘˁʝ ʚʘʨʠʿʘʥʪʠ ʙʦʣʝʩʪʠ 

ʢʦʝʿ ʠʩʧʦˀʘʚʘʿʫ ʨʝʟʠʩʪʝʥʮʠʿʫ ʥʘ ʭʝʤʠʦʪʝʨʘʧʠʿʫ (ʝʥʛ. multidrug resistance, MDR) [Laage, H., 

2008]. MDR ʠʤʘ ʚʘʞʥʫ ʫʣʦʛʫ ʫ ʠʥʠʮʠʿʘʮʠʿʠ ʪʫʤʦʨʘ ʠ ˁʝʛʦʚʦʿ ʧʨʦʛʨʝʩʠʿʠ ʢʨʦʟ ʧʦʚʝ˂ʘʥʫ 

ʧʨʦʣʠʬʝʨʘʮʠʿʫ ʠ ʠʥʭʠʙʠʮʠʿʫ ʘʧʦʧʪʦʟʝ. 

ɴʝʣʠʿʩʢʠ ʤʝʭʘʥʠʟʤʠ ʟʘ ʢʦʿʝ ʟʥʘʤʦ ʜʘ ʠʤʘʿʫ ʚʘʞʥʫ ʫʣʦʛʫ ʫ MDR ʩʫ:  

1. ʪʨʘʥʩʧʦʨʪʥʘ (ʧʫʤʧʥʘ) ʨʝʟʠʩʪʝʥʮʠʿʘ ï ʧʨʦʤʝʥʝ ʫ ʫʣʘʩʢʫ ʣʝʢʘ ʠʣʠ ʝʬʣʫʢʩʫ ʣʝʢʘ ʢʨʦʟ 

ʤʝʤʙʨʘʥʫ ʪʫʤʦʨʩʢʝ ˂ʝʣʠʿʝ (ʇ-ʛʣʠʢʦʧʨʦʪʝʠʥ, ʝʥʛ. multidrug resistance (MDR)1 P-

glycoprotein transporter), ʠʣʠ ʧʨʦʤʝʥʝ ʫ ʪʨʘʥʩʧʦʨʪʫ ʣeʢʘ ʠʟʤʝʹʫ ʮʠʪʦʧʣʘʟʤʝ ʠ 

ʥʫʢʣʝʫʩʘ (ʧʨʦʪʝʠʥʠ LRP/VAULT) 

2. ʤʝʪʘʙʦʣʠʯʢʘ ʨʝʟʠʩʪʝʥʮʠʿʘ ï ʧʨʦʤʝʥʝ ʫ ʘʢʪʠʚʘʮʠʿʠʥ ʠʣʠ ʠʥʘʢʪʠʚʘʮʠʿʠ ʣʝʢʦʚʘ 

ʫʥʫʪʨʘ ʪʫʤʦʨʩʢʝ ˂ʝʣʠʿʝ (ʛʣʫʪʘʪʠʦʥ ï ʉ ʪʨʘʥʩʬʝʨʘʟʝ) 

3. ʨʝʟʠʩʪʝʥʮʠʿʘ ʫʟʨʦʢʦʚʘʥʘ ʠʟʤʝˁʝʥʠʤ ʪʘʨʛʝʪʦʤ ʣʝʢʘ ï ʧʨʦʤʝʥʝ ʫ ʧʨʦʪʝʠʥʠʤʘ  ʧʨʝʢʦ 

ʢʦʿʠʭ ʣʝʢ ʜʝʣʫʿʝ. ʇʨʦʤʝʥʝ ʤʦʛʫ ʙʠʪʠ ʫ ʢʦʣʠʯʠʥʠ ʧʨʦʪʝʠʥʘ ʫʥʫʪʘʨ ʪʫʤʦʨʩʢʝ ˂ʝʣʠʿʝ 

ʧʨʝʢʦ ʢʦʿʠʭ ʣʝʢ ʦʩʪʚʘʨʫʿʝ ʩʚʦʿʝ ʜʝʿʩʩʪʚʦ, ʠʣʠ ʫ ˁʠʭʦʚʦʤ ʘʬʠʥʠʪʝʪʫ ʟʘ ʣʝʢ 

(ʪʦʧʦʠʟʦʤʝʨʘʟʝ) 

4. ʨʝʟʠʩʪʝʥʮʠʿʘ ʫʟʨʦʢʦʚʘʥʘ ɼʅʂ ʨʝʧʘʨʘʮʠʿʦʤ ï ʧʨʦʤʥʝʥʝ ʫ ʧʨʦʮʝʩʠʤʘ ɼʅʂ 

ʨʝʧʘʨʘʮʠʿʝ (ʛʝʥʠ ʦʜʛʦʚʦʨʥʠ ʟʘ Ămismatchñ ʨʝʧʘʨʘʮʠʿʫ, ʢʘʦ ʰʪʦ ʿʝ Msh2)  

5. ʘʧʦʧʪʦʪʩʢʘ ʨʝʟʠʩʪʝʥʮʠʿʘ ï ʧʨʦʤʝʥʝ ʫ ʩʧʦʩʦʙʥʦʩʪʠ ʪʫʤʦʨʩʢʝ ˂ʝʣʠʿʝ ʜʘ ʦʩʪʚʘʨʠ 

ʦʙʨʘʟʘʮ ʧʨʦʛʨʘʤʠʨʘʥʝ ˂ʝʣʠʿʩʢʝ ʩʤʨʪʠ ʠʣʠ ʧʨʦʤʝʥʝ ʫ ʘʧʦʧʪʦʪʩʢʠʤ 

ʩʠʛʥʘʣʥʠʤʧʫʪʝʚʠʤʘ (bcl2, p53). 

 

ʊʫʤʦʨʩʢʝ ˂ʝʣʠʿʝ ʥʘ ʦʚʘʿ ʥʘʯʠʥ ʧʦʩʪʘʿʫ ʩʧʦʩʦʙʥʝ ʜʘ ʨʘʟʚʠʿʫ ʩʝʣʝʢʪʠʚʥʫ ʧʨʝʜʥʦʩʪ ʫ 

ʧʨʝʞʠʚˀʘʚʘˁʫ, ʤʝˁʘʿʫ˂ʠ ˂ʝʣʠʿʩʢʝ ʧʫʪʝʚʝ ʠ ʧʨʝʚʘʟʠʣʘʟʝ˂ʠ ʮʠʪʦʪʦʢʩʠʯʥʠ ʝʬʝʢʘʪ ʣʝʢʦʚʘ ʥʘ 

ʿʝʜʥʦʤ ʠʣʠ ʚʠʰʝ ʥʘʚʝʜʝʥʠʭ ʥʠʚʦʘ. ʈʘʟʫʤʝʚʘˁʝ ʪʠʭ ʤʝʭʘʥʠʟʘʤʘ ʙʫʜʠ ʥʘʜʫ ʜʘ ʩʝ ʪʝʨʘʧʠʿʩʢʝ 

ʩʪʨʘʪʝʛʠʿʝ ʤʦʛʫ ʨʘʟʚʠʿʘʪʠ ʫ ʧʨʘʚʮʫ ʧʨʝʚʘʟʠʣʘʞʝˁʘ ʨʝʟʠʩʪʝʥʮʠʿʝ ʥʘ ʭʝʤʠʦʪʝʨʘʧʠʿʫ ʢʦʜ 

ʧʘʮʠʿʝʥʘʪʘ  (D.M. Bradshaw et al. 1998). 
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ʊʨʘʥʩʧʦʨʪʥʘ ʨʝʟʠʩʪʝʥʮʠʿʘ ʥʘ ʣʝʢʦʚʝ ï ʚʘʨʠʿʘʥʪʝ ʫ ʛʝʥʫ ABCB1 

ʈʘʟʣʠʯʠʪʠ ʤʝʭʘʥʠʟʤʠ ʜʘʿʫ ʜʦʧʨʠʥʦʩ MDR, ʫʢˀʫʯʫʿʫ˂ʠ ʧʦʚʠʰʝʥʫ ʝʢʩʧʨʝʩʠʿʫ 

ʧʨʦʪʝʠʥʘ ʢʦʿʠ ʩʫ ʝʬʣʫʢʩʥʝ ʧʫʤʧʝ ʠ ʥʝ ʜʦʟʚʦˀʘʚʘʿʫ ʫʣʘʟʘʢ ʣʝʢʘ ʫ ˂ʝʣʠʿʫ (ʪʨʘʥʩʧʦʨʪʥʘ, 

ʧʫʤʧʥʘ ʨʝʟʠʩʪʝʥʮʠʿʘ) ʠ ʧʦʚʠʰʝʥʘ ʘʢʪʠʚʥʦʩʪ ʘʥʪʠʘʧʦʧʪʦʪʩʢʦʛ ʩʠʩʪʝʤʘ (ʘʧʦʧʪʦʪʩʢʘ 

ʨʝʟʠʩʪʝʥʮʠʿʘ) [Wang, X., et al. 2007]. ʇ-ʛʣʠʢʦʧʨʦʪʝʠʥ (ʝʥʛ. P-gp; ʢʦʜʠʨʘʥ ʛʝʥʦʤ 

MDR1/ABCB1), ʠ ʜʨʫʛʠ ʧʨʦʪʝʠʥʠ ʘʩʦʮʠʨʘʥʠ ʩʘ ʨʝʟʠʩʪʝʥʮʠʿʦʤ ʥʘ ʪʝʨʘʧʠʿʫ, ʧʨʠʧʘʜʘʿʫ 

ʩʫʧʝʨʬʘʤʠʣʠʿʠ ʧʨʦʪʝʠʥʘ ʢʦʿʠ ʚʝʟʫʿʫ ATP (ʝʥʛ. ATP-binding cassette, ABC). ʇ ï 

ʛʣʠʢʦʧʨʦʪʝʠʥ ʩʝ ʩʤʘʪʨʘ ʤʫʣʪʠʨʝʟʠʩʪʝʥʪʥʦʤ ʧʫʤʧʦʤ ʟʘ ʚʝʣʠʢʠ ʙʨʦʿ ʩʪʨʫʢʪʫʨʥʦ 

ʨʘʟʣʠʯʠʪʠʭ ʣʝʢʦʚʘ. ɳʝʛʦʚʘ ʝʢʩʧʨʝʩʠʿʘ ʿʝ ʠʟʨʘʞʝʥʘ ʫ ʝʧʠʢʘʣʥʠʤ ʤʝʤʙʨʘʥʘʤʘ ʮʨʝʚʘ, ʿʝʪʨʝ ʠ 

ʙʫʙʨʝʛʘ, ʛʜʝ ʜʦʣʘʟʠ ʜʦ ʝʣʠʤʠʥʘʮʠʿʝ ʠʣʠ ʘʧʩʦʨʧʮʠʿʝ ʣʝʢʘ (Thiebaut, F., et al. 1987; Cordon-

Cardo, Cet al. 1989). ʆʚʘʿ ʧʨʦʪʝʠʥ ʪʨʘʥʩʧʦʨʪʝʨ (ʦʜʛʦʚʦʨʘʥ ʟʘ ʧʫʤʧʥʫ ʨʝʟʠʩʪʝʥʮʠʿʫ) 

ʫʯʝʩʪʚʫʿʫ ʫ ʝʬʣʫʢʩʫ ʣʝʢʦʚʘ, ʢʘʦ ʰʪʦ ʩʫʩ ʘʥʪʨʘʮʠʢʣʠʥʠ, ʜʦʢʩʦʨʫʙʠʮʠʥ ʠ ʬʣʫʜʘʨʘʙʠʥ, ʢʦʿʠ 

ʩʝ ʢʦʨʠʩʪʝ ʫ ʣʝʯʝˁʫ ʢʘʥʮʝʨʘ ʜʦʿʢʝ, ʦʚʘʨʠʿʫʤʘ ʠ ʣʝʫʢʝʤʠʿʘ ( Saher, K., et al. 2012). 

ʌʣʫʜʘʨʘʘʙʠʥ ʧʨʝʜʩʪʘʚˀʘ ʿʝʜʘʥ ʦʜ ʥʘʿʚʘʞʥʠʿʠʭ ʣʝʢʦʚʘ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʠ ʫ ʣʝʯʝˁʫ ʍʃʃ 

[Bosch, F., et al 2008]. 

ʇʨʝʪʭʦʜʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʧʦʢʘʟʘʣʘ ʧʦʚʠʰʝʥʫ ʝʢʩʧʨʝʩʠʿʫ ABCB1 ʛʝʥʘ ʫ ʧʘʮʠʿʝʥʘʪʘ ʩʘ 

ʘʢʫʪʥʦʤ ʣʝʫʢʝʤʠʿʦʤ ʠ ʭʨʦʥʠʯʥʠʤ ʤʠʿʝʣʦʧʨʦʣʠʬʝʨʘʪʠʚʥʠʤ ʙʦʣʝʩʪʠʤʘ [Sviranovski, A., et 

al. 2009]. ʇʦʢʘʟʘʥʦ ʿʝ ʜʘ ʚʘʨʠʿʘʥʪʝ (ʝʥʛ. single nucleotide polymorphisms, SNP) ʫ ABCB1 

ʛʝʥʫ ʤʦʛʫ ʜʘ ʜʦʚʝʜʫ ʜʦ ʧʨʦʤʝʥʝ ʫ ʝʢʩʧʨʝʩʠʿʠ ʦʚʦʛ ʛʝʥʘ, ʰʪʦ ʫʪʠʯʝ ʥʘ ʤʦʜʫʣʘʮʠʿʫ ʫ 

ʦʜʛʦʚʦʨʫ ʥʘ ʣʝʢʦʚʝ ʠ ʢʣʠʥʠʯʢʠ ʪʦʢ ʭʝʤʘʪʦʣʦʰʢʠʭ ʤʘʣʠʛʥʠʪʝʪʘ [Maroofi, F.,2015]. SNPs ʫ 

ABCB1ʛʝʥʫ ʤʦʞʝ ʜʘ ʫʪʠʯʝ ʥʘ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʫ ʩʫʧʩʪʨʘʪʘ ʇ-ʛʣʠʢʦʧʨʦʪʝʠʥʘ. ʅʘʿʙʦˀʝ 

ʠʟʫʯʝʥʝ ʚʘʨʠʿʘʥʪʝ ʫ ABCB1 ʛʝʥʫ ʢʘʦ ʬʘʨʤʘʢʦʛʝʥʝʪʠʯʢʠ ʤʘʨʢʝʨʠ ʫʢˀʫʯʝʥʠ ʫ ʨʝʟʠʩʪʝʥʮʠʿʫ 

ʥʘ ʭʝʤʠʦʪʝʨʘʧʠʿʫ ʩʫ: rs1045642 - 3435C > T, Ile1145Ile ʠ  rs20132582 - 2677G > T/A, 

Ala893Ser/Thr). 

Hoffmeyer et al. ʜʦʢʘʟʘʣʠ ʩʫ ʧʦʩʪʦʿʘˁʝ ʚʘʨʠʿʘʥʪʝ, ʧʦʣʠʤʦʨʬʠʟʤʘ ʫ ʥʫʢʣʝʦʪʠʜʫ 3455, ʫ 

ʝʛʟʦʥʫ 26 ABCB1 ʛʝʥʘ, ʢʦʿʠ ʢʦʨʝʣʠʨʘ ʩʘ ABCB1 ʝʢʩʧʨʝʩʠʿʦʤ ʫ ʭʫʤʘʥʦʤ ʜʫʦʜʝʥʫʤʫ ʠ 

ʧʣʘʟʤʘ ʢʦʥʮʝʥʪʨʘʮʠʿʠ ʥʘʢʦʥ ʧʨʠʤʝʥʝ ʜʠʛʦʢʩʠʥʘ, ʪʠʧʠʯʥʦʛ ʩʫʧʩʪʨʘʪʘ ʇ-ʛʣʠʢʦʧʨʦʪʝʠʥʘ 

[Hoffmeyer, S., 2000]. ʍʦʤʦʟʠʛʦʪʥʠ ʥʦʩʠʦʮʠ ʚʘʨʠʿʘʥʪʝ ABCB1 c. 3455C>ʊ, ʠʤʘʿʫ ʟʥʘʯʘʿʥʦ 

ʩʤʘˁʝʥʫ ʝʢʩʧʨʝʩʠʿʫ ʇ-ʛʣʠʢʦʧʨʦʪʝʠʥʘ ʫ ʜʫʦʜʝʥʫʤʫ ʢʘʦ ʠ ʠʟʨʘʟʠʪʦ ʚʠʩʦʢ ʥʠʚʦ ʜʠʛʦʢʩʠʥʘ ʫ 

ʧʣʘʟʤʠ. ʅʝʢʦʣʠʢʦ ʩʪʫʜʠʿʘ ʛʦʚʦʨʠ ʿʝ ʫ ʧʨʠʣʦʛ ʧʦʚʝ˂ʘʥʝ ʧʣʘʟʤʘ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʩʫʧʩʪʨʘʪʘ ʇ-

ʛʣʠʢʦʧʨʦʪʝʠʥʘ, ʢʦʜ ʩʫʙʿʝʢʘʪʘ ʩʘ 3455C ʘʣʝʣʩʢʦʤ ʚʘʨʠʿʘʥʪʦʤ, ʫ ʦʜʥʦʩʫ ʥʘ 3455ʊ ʘʣʝʣʩʢʦʤ 
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ʚʘʨʠʿʘʥʪʦʤ, ʘʣʠ ʜʨʫʛʝ ʩʪʫʜʠʿʝ ʩʫ ʠʤʘʣʝ ʢʦʥʪʨʘʜʠʢʪʦʦʨʥʝ ʨʝʟʫʣʪʘʪʝ [Hoffmeyer, S., 2000]. 

ʄʝʹʫʪʠʤ, ʤʦʣʝʢʘʨʥʠ ʤʝʭʘʥʠʟʘʤ ʢʦʿʠʤ ʚʘʨʠʿʘʥʪʘ c. 3455C>ʊ, ʤʝˁʘ ʝʢʩʧʨʝʩʠʿʫ ABCB1ʛʝʥʘ 

ʿʦʰ ʫʚʝʢ ʩʫ ʥʝʧʦʟʥʘʪʠ. 

ɼʨʫʛʘ ʟʥʘʯʘʿʥʘ ʚʘʨʠʿʘʥʪʘ ʫ ʭʫʤʘʥʦʤ ABCB1 ʛʝʥʫ ʿʝ c. 2677 G>ʊ/ɸ (Tanabe, M., et al. 2001).   

Kioka et al. ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ 2677G>ʊ ʩʫʧʩʪʠʪʫʮʠʿʘ ʨʝʟʫʣʪʠʨʘ ʩʤʘˁʝʥʦʤ ʠʥʪʨʘʮʝʣʫʣʘʨʥʦʤ 

ʘʢʫʤʫʣʘʮʠʿʦʤ ʥʝʢʦʣʠʢʦ ʩʫʧʩʪʨʘʪʘ ʇ-ʛʣʠʢʦʧʨʦʪʝʠʥʘ ʫ ʍʃʃ ˂ʝʣʠʿʘʤʘ (Kioka, N., et al. 

1989). 

ʇʦʢʘʟʘʥʦ ʿʝ ʜʘ ʩʫ ʚʘʨʠʿʘʥʪʝ ʥʘ ʧʦʟʠʮʠʿʘʤʘ 2677 ʠ 3435 ʫ ABCB1 ʛʝʥʫ ʫʜʨʫʞʝʥʝ ʢʦʜ ʚʠʰʝ 

ʦʜ 90% ʠʩʧʠʪʘʥʠʢʘ ʫ ʂʘʚʢʘʟʫ ʠ ɱʘʧʘʥʫ (Kim, B., et al. 2001;Tanabe, M., et al. 2001).  

 

 

 

ɸʇʆʇʊʆɿɸ ʋ ʍʈʆʅʀʏʅʆɱ ʃʀʄʌʆʎʀʊʅʆɱ ʃɽʋʂɽʄʀɱʀ 

 

ʍʨʦʥʠʯʥʘ ʣʠʤʬʦʮʠʪʥʘ ʣʝʫʢʝʤʠʿʘ ʩʝ ʩʤʘʪʨʘ ʪʠʧʠʯʥʠʤ ʧʨʠʤʝʨʦʤ ʤʘʣʠʛʥʠʪʝʪʘ 

ʫʟʨʦʢʦʚʘʥʠʤ ʧʦʨʝʤʝ˂ʘʿʠʤʘ ʫ ʧʨʦʮʝʩʫ ʘʧʦʧʪʦʟʝ. ʎʠʨʢʫʣʠʰʫ˂ʠ ʍʃʃ ɹ ʠʤʬʦʮʠʪʠ ʩʝ ʥʘʣʘʟʝ 

ʫ G0/G1 ʬʘʟʠ ˂ʝʣʠʿʩʢʦʛ ʮʠʢʣʫʩʘ ʠ ˁʠʭʦʚʘ ʧʦʩʪʝʧʝʥʘ ʘʢʫʤʫʣʘʮʠʿʘ ʫ ʢʨʚʠ, ʢʦʩʪʥʦʿ ʩʨʞʠ ʠ 

ʩʝʢʫʥʜʘʨʥʠʤ ʣʠʤʬʦʠʜʥʠʤ ʦʨʛʘʥʠʤʘ, ʢʦʿʘ ʩʝ ʜʝʰʘʚʘ ʪʦʢʦʤ ʙʦʣʝʩʪʠ, ʧʨʠʧʠʩʘʥʘ ʿʝ 

ʧʨʠʤʘʨʥʦ ˁʠʭʦʚʦʿ ʩʧʦʩʦʙʥʦʩʪʠ ʜʘ ʠʟʙʝʛʥʫ ʘʧʦʧʪʦʟʫ (Messmer et al. 2005; Defoiche et al. 

2008). 

ʄʝʭʘʥʠʟʘʤ ʢʦʿʠʤ ʙʠ ʩʝ ʦʙʿʘʩʥʠʣʘ ʦʚʘ ʨʝʟʠʩʪʝʥʮʠʿʘ ʿʦʰ ʫʚʝʢ ʿʝ ʥʝʧʦʟʥʘʪ. ʂʦʥʪʨʦʣʘ 

ʘʧʦʧʪʦʟʝ ʫ ʍʃʃ ˂ʝʣʠʿʘʤʘ ʿʝ ʢʦʤʧʣʝʢʩʘʥ ʧʨʦʮʝʩ ʢʦʿʠ ʿʝ ʨʝʟʫʣʪʘʪ ʢʦʤʙʠʥʦʚʘʥʦʛ ʜʝʿʩʪʚʘ ʜʚʝ 

ʢʦʤʧʦʥʝʥʪʝ: ʩʠʛʥʘʣʘ ʢʦʿʠ ˂ʝʣʠʿʝ ʧʨʠʤʘʿʫ ʠʟ ʤʠʢʨʦʩʨʝʜʠʥʝ ʠ ʛʝʥʝʪʠʯʢʠʭ ʠ/ʠʣʠ 

ʝʧʠʛʝʥʝʪʠʯʢʠʭ ʧʨʦʤʝʥʘ ʘʧʦʧʪʦʪʩʢʝ ʤʘʰʠʥʝʨʠʿʝ ʫ ʩʘʤʠʤ ʣʝʫʢʝʤʠʯʥʠʤ ɹ ʣʠʤʬʦʮʠʪʠʤʘ. 

ʆʙʝ ʢʦʤʧʦʥʝʥʪʝ ʩʫ ʚʨʣʦ ʭʝʪʝʨʦʛʝʥʝ ʤʝʹʫ ʧʘʮʠʿʝʥʪʠʤʘ (Collins et al. 1989; Ghia and 

Caligaris-Cappio 2000).      

ʂʦʜ ʍʃʃ ʧʘʮʠʿʝʥʘʪʘ ʩʫ ʜʝʪʝʢʪʦʚʘʥʝ ʙʨʦʿʥʝ ʛʝʥʝʪʠʯʢʝ ʧʨʦʤʝʥʝ ʠ ʘʙʝʨʘʥʪʥʝ 

ʝʢʩʧʨʝʩʠʿʝ ʙʨʦʿʥʠʭ ʧʨʦʪʝʠʥʘ ʨʝʛʫʣʘʪʦʨʘ ʘʧʦʧʪʦʟʝ, ʢʦʿʠ ʩʫ ʫʢˀʫʯʝʥʠ ʫ ʩʧʦˀʘʰˁʠ ʠ 

ʫʥʫʪʨʘʰˁʠ ʧʫʪ ʦʚʝ ʘʢʪʠʚʘʮʠʿʝ. ɿʙʦʛ ʮʝʥʪʨʘʣʥʝ ʫʣʦʛʝ ʫ ʧʨʦʮʝʩʠʤʘ ʨʝʛʫʣʘʮʠʿʝ ʘʧʦʧʪʦʟʝ, 

ʛʝʥʝʪʠʯʢʠʭ ʧʨʦʤʝʥʘ ʠ ʘʙʝʨʘʥʪʥʠʭ ʝʢʩʧʨʝʩʠʿʘ ʙʨʦʿʥʠʭ ʯʣʘʥʦʚʘ Bcl2 ʬʘʤʠʣʠʿʝ ʧʨʦʪʝʠʥʘ, 

Bcl2 ʬʘʤʠʣʠʿʘ ʧʨʦʪʝʠʥʘ ʧʨʠʚʫʢʣʘ ʿʝ ʥʘʿʚʝ˂ʠ ʧʘʞˁʫ ʫ ʠʟʫʯʘʚʘˁʫ ʘʧʦʧʪʦʟʝ ʫ ʍʃʃ. 



ʂʩʝʥʠʿʘ ɺʫʯʠ˂ʝʚʠ˂ ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 2017. 
 

17 

 

 

Bcl2 ʋ ʍʈʆʅʀʏʅʆɱ ʃʀʄʌʆʎʀʊʅʆɱ ʃɽʋʂɽʄʀɱʀ 

 

Bcl2 (ěB-cell CLL/lymphoma 2ě) ʧʨʦʪʝʠʥ ʿʝ ʪʠʧʠʯʘʥ ʘʥʪʠ-ʘʧʦʧʪʦʪʩʢʠ ʯʣʘʥ Bcl2 

ʬʘʤʠʣʠʿʝ. ɽʢʩʧʨʠʤʠʨʘ ʩʝ ʫ ʤʥʦʛʠʤ ʪʠʧʦʚʠʤʘ ˂ʝʣʠʿʘ, ʫʢˀʫʯʫʿʫ˂ʠ ɹ ʠ ʊ ʣʠʤʬʦʮʠʪʝ. Bcl2 ʿʝ 

ʢʦʜʠʨʘʥ ʛʝʥʦʤ ʢʦʿʠ ʿʝ ʣʦʮʠʨʘʥ ʥʘ ʭʨʦʤʦʟʦʤʫ 18q21.3 ʠ ʩʘʩʪʦʿʠ ʩʝ ʦʜ 3 ʝʛʟʦʥʘ; 

ʘʣʪʝʨʥʘʪʠʚʥʠʤ ʩʧʣʘʿʩʠʥʛʦʤ ʥʘʩʪʘʿʫ ʜʚʘ ʪʨʘʥʩʢʨʠʧʪʘ Bcl2Ŭ i Bcl2ɓ (Tsujimoto and Croce 

1986).   

ʃʝʫʢʝʤʠʯʥʠ ɹ ʣʠʤʬʦʮʠʪʠ ʚʝ˂ʠʥʝ ʍʃʃ ʧʘʮʠʿʝʥʘʪʘ (ʧʨʝʢʦ 80%) ʝʢʩʧʨʠʤʠʨʘʿʫ ʚʠʩʦʢ ʥʠʚʦ 

Bcl2. ɽʢʩʧʨʝʩʠʿʘ ʿʝ ʦʙʠʯʥʦ ʚʝ˂ʘ ʫ ʥʦʨʤʘʣʥʠʤ ɹ ˂ʝʣʠʿʘʤʘ, ʧʘ ʯʘʢ ʠ ʫ ˂ʝʣʠʿʘʤʘ ʢʦʿʝ ʩʘʜʨʞʝ 

t(14;18) ʪʨʘʥʩʣʦʢʘʮʠʿʫ. ʉʤʘʪʨʘ ʩʝ ʜʘ ʿʝ ʟʘ ʧʨʝʢʦʤʝʨʥʫ ʝʢʩʧʨʝʩʠʿʫ Bcl2 oʜʛʦʚʦʨʥʘ 

ʭʠʧʝʨʤʝʪʠʣʘʮʠʿʘ ˁʝʛʦʚʦʛ ʧʨʦʤʦʪʦʨʩʢʦʛ ʨʝʛʠʦʥʘ, ʜʝʪʝʢʪʦʚʘʥʘ ʢʦʜ ʚʝ˂ʠʥʝ ʧʘʮʠʿʝʥʘʪʘ 

[Hanada et al. 1993].  

ʇʦʚʝ˂ʘʥ ʥʠʚʦ Bcl2, je ʫ ʥʝʢʠʤ ʩʪʫʜʠʿʘʤʘ ʜʘʦ ʿʘʩʥʫ ʘʩʦʮʠʿʘʮʠʿʫ ʩʘ ʥʝʧʦʚʦˀʥʠʤ 

ʧʨʦʛʥʦʩʪʠʯʢʠʤ ʢʣʠʥʠʯʢʠʤ ʬʘʢʪʦʨʠʤʘ, ʢʘʩʥʠʿʠʤ ʩʪʘʜʠʿʫʤʠʤʘ ʙʦʣʝʩʪʠ, ʨʝʟʠʩʪʝʥʮʠʿʦʤ ʥʘ 

ʭʝʤʠʦʪʝʨʘʧʠʿʫ ʠ ʢʨʘ˂ʠʤ ʧʨʝʞʠʚˀʘʚʘˁʝʤ ʍʃʃ ʧʘʮʠʿʝʥʘʪʘ (Robertson et al. 1996; Faderl et 

al. 2002). 

ʋ ʜʨʫʛʠʤ ʩʪʫʜʠʿʘʤʘ, Bcl2 ʝʢʩʧʨʝʩʠʿʘ ʥʠʿʝ ʧʦʢʘʟʘʣʘ ʧʨʦʛʥʦʩʪʠʯʢʠ ʟʥʘʯʘʿ (Pepper et 

al. 1996; Aguilar-Santelises et al. 1996; Pepper et al. 1997; Molica et al. 1998). ʀʧʘʢ, 

ʟʘʿʝʜʥʠʯʢʦ ʩʚʠʤ ʦʚʠʤ ʩʪʫʜʠʿʘʤʘ ʿʝʩʪʝ ʧʦʚʝ˂ʘʥʘ ʝʢʩʧʨʝʩʠʿʘ Bcl2, ʭʝʪʝʨʦʛʝʥʦʩʪ ʥʠʚʦʘ 

ʝʢʩʧʨʝʩʠʿʝ Bcl2 ʤʝʹʫ ʧʘʮʠʿʝʥʪʠʤʘ ʠ ʧʨʝʢʣʘʧʘˁʝ ʩʘ ʟʜʨʘʚʠʤ ʢʦʥʪʨʦʣʘʤʘ. 
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Bax ʋ ʍʈʆʅʀʏʅʆɱ ʃʀʄʌʆʎʀʊʅʆɱ ʃɽʋʂɽʄʀɱʀ 

 

Bax ʧʨʦʪʝʠʥ (ěBcl2-associated X proteině) ʿʝ ʪʠʧʠʯʘʥ ʧʨʦ-ʘʧʦʧʪʦʪʩʢʠ ʯʣʘʥ Bcl2 

ʬʘʤʠʣʠʿʝ. ɽʢʩʧʨʠʤʠʨʘ ʩʝ ʫ ʤʥʦʛʠʤ ʪʠʧʦʚʠʤʘ ˂ʝʣʠʿʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʊ ʠ ɹ ʣʠʤʬʦʮʠʪʝ. 

ʂʦʜʠʨʘʥ ʿʝ ʛʝʥʦʤ ʢʦʿʠ ʿʝ ʣʦʮʠʨʘʥ ʥʘ ʭʨʦʤʦʟʦʤʫ 19q13.3-q13.4 ʠ ʩʘʩʪʦʿʠ ʩʝ ʦʜ 6 ʝʛʟʦʥʘ ʢʦʿʠ 

ʩʫ ʜʠʬʝʨʝʥʮʠʿʘʣʥʦ ʝʢʩʧʨʠʤʠʨʘʥʠ ʫ ʨʘʟʣʠʯʠʪʠʤ ʪʢʠʚʠʤʘ (Oltvai et al. 1993; Apte et al. 

1995; Zhou et al. 1998; Shi et al. 1999; Schmitt et al. 2004; Cartron et al. 2002). 

ʂʘʦ ʠ ʫ ʩʣʫʯʘʿʫ Bcl2, ʝʢʩʧʨʝʩʠʿʘ Bax ʥʠʿʝ ʧʦʢʘʟʘʣʘ ʢʦʥʟʠʩʪʝʥʪʥʫ ʘʩʦʮʠʿʘʮʠʿʫ ʩʘ 

ʢʣʠʥʠʯʢʠʤ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʍʃʃ. ʋ ʥʝʢʠʤ ʩʪʫʜʠʿʘʤʘ ʿʝ ʜʝʪʝʢʪʦʚʘʥʘ ʘʩʦʮʠʿʘʮʠʿʘ 

ʧʦʚʠʰʝʥʦʛ ʥʠʚʦʘ Bax ʩʘ ʠʥʜʦʣʝʥʪʥʠʤ ʪʦʢʦʤ ʙʦʣʝʩʪʠ ʠʣʠ ʦʜʛʦʚʦʨʦʤ ʥʘ ʪʝʨʘʧʠʿʫ (Aguilar-

Santelises et al. 1996; Molica et al. 1998; Pepper et al. 1996). ʋ ʜʨʫʛʠʤ ʩʪʫʜʠʿʘʤʘ ʪʦ ʥʠʿʝ 

ʧʦʪʚʨʹʝʥʦ, ʘ ʥʠʿʝ ʧʦʢʘʟʘʥʘ ʥʠ ʘʩʦʮʠʿʘʮʿʘ ʩʘ ʢʣʠʥʠʯʢʠʤ ʧʘʨʘʤʝʪʨʠʤʘ. 

 

 

Bcl2/Bax ʆɼʅʆʉ 

 

ʈʝʣʘʪʠʚʥʠ ʦʜʥʦʩ ʝʩʧʨʝʩʠʿʝ ʠ/ʠʣʠ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʠʪʠʭ ʘʥʪʠ- ʠ ʧʨʦ-ʘʧʦʧʪʦʪʩʢʠʭ 

ʯʣʘʥʦʚʘ Bcl2 ʬʘʤʠʣʠʿʝ ʿʝ ʢˀʫʯʥʘ ʜʝʪʝʨʤʠʥʘʥʪʘ ʩʧʦʩʦʙʥʦʩʪʠ ˂ʝʣʠʿʘ ʜʘ ʫʹʝ ʫ ʧʨʦʮʝʩ 

ʘʧʦʧʪʦʟʝ. ʋ ʩʢʣʘʜʫ ʩʘ ʪʠʤ ʩʭʚʘʪʘˁʝʤ ʠ ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʬʫʥʢʮʠʦʥʘʣʥʠ ʘʥʪʘʛʥʠʟʘʤ Bcl2 ʠ 

Bax, ʧʨʝʪʧʦʩʪʘʚˀʘ ʩʝ ʜʘ ʿʝ ˁʠʭʦʚ ʨʝʣʘʪʠʚʥʠ ʦʜʥʦʩ, ʧʨʝ ʥʝʛʦ ʠʥʜʠʚʠʜʫʘʣʥʘ ʝʢʩʧʨʝʩʠʿʘ, 

ʟʥʘʯʘʿʥʘ ʟʘ ʠʟʙʝʛʘʚʘˁʝ ʘʧʦʧʪʦʟʝ ʦʜ ʩʪʨʘʥʝ ʍʃʃ ɹ ʣʠʤʬʦʮʠʪʘ (Pepper et al. 1997; Saxena et 

al. 2004). 

ʇʦʚʠʰʝʥ Bcl2/Bax ʦʜʥʦʩ ʢʦʜ ʍʃʃ ʧʘʮʠʿʝʥʘʪʘ ʿʝ ʜʝʪʝʢʪʦʚʘʥ ʫ ʤʥʦʛʠʤ ʩʪʫʜʠʿʘʤʘ, 

ʠʘʢʦ ʿʝ ʧʦʢʘʟʘʦ ʟʥʘʪʥʫ ʭʝʪʝʨʦʛʝʥʦʩʪ ʤʝʹʫ ʧʘʮʠʿʝʥʪʠʤʘ ʠ ʧʨʝʢʣʘʧʘˁʝ ʩʘ ʟʜʨʘʚʠʤ 

ʢʦʥʪʨʦʣʘʤʘ. ʇʦʚʠʰʝʥ Bcl2/Bax ʦʜʥʦʩ ʿʝ ʧʦʢʘʟʘʦ ʘʩʦʮʠʿʘʮʠʿʫ ʩʘ ʧʨʦʛʨʝʩʠʚʥʠʤ ʪʦʢʦʤ 

ʙʦʣʝʩʪʠ ʠ ʨʝʟʠʩʪʝʥʮʠʿʦʤ ʥʘ ʭʝʤʠʦʪʝʨʘʧʠʿʫ (Aguilar-Santelises et al. 1996; Molica et al. 

1998). ʄʝʹʫʪʠʤ, ʫ ʥʝʢʠʤ ʩʪʫʜʠʿʘʤʘ Bcl2/Bax ʦʜʥʦʩ, ʥʠʿʝ ʢʦʨʝʣʠʨʘʦ ʩʘ ʥʝʧʦʚʦˀʥʠʤ 

ʧʨʦʛʥʦʩʪʠʯʢʠʤ ʧʘʨʘʤʝʪʨʠʤʘ, ʠʟʫʟʝʚ ʭʝʤʠʦʪʝʨʘʧʠʿʝ(Kitada et al.  1998). 

ɼʝʪʝʢʪʦʚʘʥʘ ʿʝ ʢʦʨʝʣʘʮʠʿʘ ʧʦʚʝ˂ʘʥʦʛ ʥʠʚʦʘ Bcl2 ʩʘ ʧʦʚʝ˂ʘʥʦʤ ʝʢʩʧʨʝʩʠʿʦʤ Bax 

(Faderl et al.  2002).  
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ʀʩʪʨʘʞʠʚʘˁʘ ʩʫ ʧʦʢʘʟʘʣʘ ʜʘ ʩʠʤʫʣʪʘʥʦ ʩʥʠʞʝˁʝ ʝʢʩʧʨʝʩʠʿʝ Bcl2 ʠ Bax ʿʝ 

ʨʘʮʠʦʥʘʣʥʘ ʩʪʨʘʪʝʛʠʿʘ ʟʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʫ ʘʥʪʠ-ʢʘʥʮʝʨ ʪʝʨʘʧʠʿʝ. ʇʦʨʝʜ ʪʦʛʘ, ʜʦʩʘʜʘʰˁʘ 

ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʩʫʛʝʨʠʩʘʣʘ ʜʘ ʧʦʩʪʦʿʠ ʧʦʚʝʟʘʥʦʩʪ ʠʟʤʝʹʫ ʘʙʝʨʘʥʪʥʝ ʝʢʩʧʨʝʩʠʿʝ ABCB1 

ʛʝʥʘ ʠ ʨʝʛʫʣʘʮʠʿʝ ʘʧʦʧʪʦʟʝ ʧʨʝʢʦ Bcl2 ʠ Bax ʧʨʦʪʝʠʥʘ (Wang, D., et al. 1997). 

Mʝʹʫʪʠʤ, ʤʝʭʘʥʠʟʘʤ ʢʦʿʠ ʣʝʞʠ ʫ ʦʩʥʦʚʠ ʦʚʠʭ ʧʦʚʝʟʘʥʦʩʪʠ ʥʠʿʝ ʧʦʟʥʘʪ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ʂʩʝʥʠʿʘ ɺʫʯʠ˂ʝʚʠ˂ ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 2017. 
 

20 

 

 

 

2. ʎʀɲɽɺʀ ʈɸɼɸ 
 

 

 

ʎʀɲɽɺʀ 

 

ʎʠˀ ʦʚʝ ʩʪʫʜʠʿʝ ʿʝ ʜʘ ʘʥʘʣʠʟʠʨʘ ʫʪʠʮʘʿ ʬʘʨʤʘʢʦʛʝʥʝʪʠʯʢʠʭ ʤʘʨʢʝʨʘ ʫʢˀʫʯʝʥʠʭ ʫ 

ʨʝʟʠʩʪʝʥʮʠʿʫ ʥʘ ʭʝʤʠʦʪʝʨʘʧʠʿʫ (ʝʢʩʧʨʝʩʠʿʘ ABCB1 ʛʝʥʘ ʠ ʧʦʣʠʤʦʨʬʠʟʘʤ  ʜʚʝ ʚʘʨʠʿʘʥʪʝ ʫ 

ABCB1 ʛʝʥʫ (rs1045642 - 3435C > T, Ile1145Ile ʠ  rs20132582 - 2677G > T/A, 

Ala893Ser/Thr), ʢʘʦ ʠ  ʝʢʩʧʨʝʩʠʿʘ Bcl2 ʠ Bax ʛʝʥʘ) ʥʘ ʪʝʨʘʧʠʿʩʢʠ ʦʜʛʦʚʦʨ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ 

ʦʙʦʣʝʣʠʭ ʦʜ ʭʨʦʥʠʯʥʝ ʣʠʤʬʦʮʠʪʥʝ ʣʝʫʢʝʤʠʿʝ .  

 

ʉʧʝʮʠʬʠʯʥʠ ʮʠˀʝʚʠ 

 

1. ʋʪʚʨʜʠʪʠ ʫʯʝʩʪʘʣʦʩʪ ʚʘʨʠʿʘʥʪʠ ʫ ABCB1 ʛʝʥʫ (rs1045642 ʠ  rs20132582) ʢʦʜ 

ʧʘʮʠʿʝʥʘʪʘ ʦʙʦʣʝʣʠʭ ʦʜ ʍʃʃ ʠ ʟʜʨʘʚʠʭ ʢʦʥʪʨʦʣʘ 

2. ʋʪʚʨʜʠʪʠ ʥʠʚʦ ʝʢʩʧʨʝʩʠʿʝ ABCB1 ʛʝʥʘ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʦʙʦʣʝʣʠʭ ʦʜ ʍʃʃ ʠ ʟʜʨʘʚʠʭ 

ʢʦʥʪʨʦʣʘ 

3. ʀʩʧʠʪʘʪʠ ʜʘ ʣʠ ʧʦʩʪʦʿʠ ʫʪʠʮʘʿ ʚʘʨʠʿʘʥʪʠ ʫ ABCB1 ʛʝʥʫ (rs1045642 ʠ  rs20132582) ʥʘ 

ʝʢʩʧʨʝʩʠʿʫ ABCB1 ʛʝʥʘ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʦʙʦʣʝʣʠʭ ʦʜ ʍʃʃ ʠ ʟʜʨʘʚʠʭ ʢʦʥʪʨʦʣʘ 

4. ʋʪʚʨʜʠʪʠ ʜʘ ʣʠ ʧʦʩʪʦʿʠ ʢʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ ʥʠʚʦʘ ʝʢʩʧʨʝʩʠʿʝ ABCB1 ʛʝʥʘ ʠ ʥʠʚʦʘ 

ʝʢʩʧʨʝʩʠʿʝ Bcl2 ʠ Bax ʛʝʥʘ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʦʙʦʣʝʣʠʭ ʦʜ ʍʃʃ 

5. ʋʪʚʨʜʠʪʠ ʜʘ ʣʠ ʧʦʩʪʦʿʠ ʢʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ ʥʠʚʦʘ ʝʢʩʧʨʝʩʠʿʝ ABCB1 ʛʝʥʘ ʠ ʦʜʛʦʚʦʨʘ 

ʥʘ ʪʝʨʘʧʠʿʫ (ʧʦʩʪʠʟʘˁʝ ʢʦʤʧʣʝʪʥʝ ʠʣʠ ʧʘʨʮʠʿʘʣʥʝ ʨʝʤʠʩʠʿʝ) ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ 

ʦʙʦʣʝʣʠʭ ʦʜ ʍʃʃ .  

6. ʋʪʚʨʜʠʪʠ ʜʘ ʣʠ ʧʦʩʪʦʿʠ ʢʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ ʥʠʚʦʘ ʝʢʩʧʨʝʩʠʿʝ Bcl2 ʠ Bax ʛʝʥʘ ʠ 

ʦʜʛʦʚʦʨʘ ʥʘ ʪʝʨʘʧʠʿʫ (ʧʦʩʪʠʟʘˁʝ ʢʦʤʧʣʝʪʥʝ ʠʣʠ ʧʘʨʮʠʿʘʣʥʝ ʨʝʤʠʩʠʿʝ) ʢʦʜ 

ʧʘʮʠʿʝʥʘʪʘ ʦʙʦʣʝʣʠʭ ʦʜ ʍʃʃ .  

7. ʋʪʚʨʜʠʪʠ ʜʘ ʣʠ ʧʦʩʪʦʿʠ ʧʦʚʝʟʘʥʦʩʪ ʠʟʤʝʹʫ ʘʙʝʨʘʥʪʥʝ ʝʢʩʧʨʝʩʠʿʝ ABCB1 ʛʝʥʘ, 

ʨʝʛʫʣʘʮʠʿʝ ʘʧʦʧʪʦʟʝ ʧʨʝʢʦ Bcl2 ʠ Bax ʛʝʥʘ ʠ ʦʜʛʦʚʦʨʘ ʥʘ ʪʝʨʘʧʠʿʫ (ʧʦʩʪʠʟʘˁʝ 

ʢʦʤʧʣʝʪʥʝ ʠʣʠ ʧʘʨʮʠʿʘʣʥʝ ʨʝʤʠʩʠʿʝ) ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʦʙʦʣʝʣʠʭ ʦʜ ʍʃʃ. 
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3. ʄɸʊɽʈʀɱɸʃ ʀ ʄɽʊʆɼɽ 

 

 
 

 

ʇɸʎʀɱɽʅʊʀ 

 

 ʋ ʩʪʫʜʠʿʫ ʘʥʘʣʠʟʝ DNK ʠ RNK ʤʘʨʢʝʨʘ ʢʘʦ ʬʘʢʪʦʨʘ ʨʝʟʠʩʪʝʥʮʠʿʝ ʥʘ ʭʝʤʠʦʪʝʨʘʧʠʿʫ 

ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ HLL ʫʢˀʫʯʝʥʦ ʿʝ 46 ʧʘʮʠʿʝʥʘʪʘ ʣʝʯʝʥʠʭ ʥʘ ʂʣʠʥʠʮʠ ʟʘ ʭʝʤʘʪʦʣʦʛʠʿʫ 

ʂʣʠʥʠʯʢʦʛ ʮʝʥʪʨʘ ʉʨʙʠʿʝ ʫ ɹʝʦʛʨʘʜʫ. ɼʠʿʘʛʥʦʟʘ ʙʦʣʝʩʪʠ ʿʝ ʧʦʩʪʘʚˀʝʥʘ, ʣʝʯʝˁʝ 

ʩʧʨʦʚʝʜʝʥʦ ʠ ʢʣʠʥʠʯʢʠ ʧʦʜʘʮʠ ʫʯʠˁʝʥʠ ʜʦʩʪʫʧʥʠʤ ʦʜ ʩʪʨʘʥʝ ʇʨʦʬ. ɼʨ ʄʠʣʠʮʝ ʏʦʣʦʚʠ˂. 

ʂʘʢʦ ˂ʝ ʩʝ ʫ ʩʪʫʜʠʿʠ ʧʨʘʪʠʪʠ ʛʝʥʝʪʠʯʢʠ ʤʘʨʢʝʨʠʨʝʟʠʩʪʝʥʮʠʿʝ ʥʘ ʣʝʢʦʚʝ, ʪʝʨʘʧʠʿʘʢʦʜ 
ʙʦʣʝʩʥʠʢʘ ʢʦʿʠ ʩʝ ʧʨʘʪʝ ʿʝ ʙʠʣʘ ʫʥʠʬʦʨʤʥʘ: ʫ ʩʪʫʜʠʿʫ ʩʫ ʫʢˀʫʯʝʥʠ ʩʘʤʦ ʙʦʣʝʩʥʠʮʠ ʣʝʯʝʥʠ 

FC ʧʨʦʪʦʢʦʣʦʤ (fludarabin+ciklofosfamid). ʇʨʦʮʝʥʘ ʦʜʛʦʚʦʨʘ ʥʘ ʪʝʨʘʧʠʿʫ ʩʝ ʚʨʰʠʣʘ ʧʦʩʣʝ 

6 ʮʠʢʣʫʩʘ ʭʝʤʠʦʪʝʨʘʧʠʿʝ (6-7 ʤʝʩʝʮʠ ʣʝʯʝˁʘ) ʠ ʧʘʮʠʿʝʥʪʠ ʩʫ ʧʦʜʝˀʝʥʠ ʫ ʛʨʫʧʝ ʧʨʝʤʘ 

ʦʜʛʦʚʦʨʫ ʥʘ ʪʝʨʘʧʠʿʫ ʥʘ ʦʥʝ ʢʦʿʠ ʩʫ ʧʦʩʪʠʛʣʠ ʢʦʤʧʣʝʪʥʫ ʠʣʠ ʧʘʨʮʠʿʘʣʥʫ ʨʝʤʠʩʠʿʫ. 

ʇʦʨʝʜ ʪʦʛʘ ʫ ʩʪʫʜʠʿʫ ʩʫ ʙʠʣʠ ʫʢˀʫʯʝʥʠ ʠ ʫʟʦʨʮʠ ʟʜʨʘʚʠʭ ʢʦʥʪʨʦʣʘ (53) ʠʟ ʙʠʦʙʘʥʢʝ 

ʃʘʙʦʨʘʪʦʨʠʿʝ ʟʘ ʤʦʣʝʢʫʣʘʨʥʫ ʙʠʦʤʝʜʠʮʠʥʫ ʀʥʩʪʠʪʫʪʘ ʟʘ ʤʦʣʝʢʫʣʘʨʥʫ ʛʝʥʝʪʠʢʫ ʠ 

ʛʝʥʝʪʠʯʢʦ ʠʥʞʠˁʝʨʩʪʚʦ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ɹʝʦʛʨʘʜʫ, ʢʦʿʝ ʩʫ ʙʠʣʝ ʫʩʢʣʘʹʝʥʝ ʧʦ ʧʦʣʫ ʠ 

ʩʪʘʨʦʩʪʠ ʩʘ ʧʘʮʠʿʝʥʪʠʤʘ ʩʘ HLL. 

Oʚʘ ʩʪʫʜʠʿʘ ʿʝ ʦʜʦʙʨʝʥʘ ʦʜ ʩʪʨʘʥʝ ɽʪʠʯʢʦʛ ʂʦʤʠʪʝʪʘ ʂʣʠʥʠʯʢʦʛ ʮʝʥʪʨʘ ʉʨʙʠʿʝ, ɹʝʦʛʨʘʜ. 

 

ʋɿʆʈʎʀ 
 ʂʨʚ ʿʝ ʫʟʠʤʘʥʘ ʩʘ 3,8% Na-citratom ʢʘʦ ʘʥʪʠʢʦʘʛʫʣʘʥʩʦʤ, ʫ ʦʜʥʦʩʫ 9:1 ʠ 

ʪʨʘʥʩʧʦʨʪʦʚʘʥʘ ʜʦ ʠʥʩʪʠʪʫʪʘ ʟʘ ʤʦʣʝʢʫʣʘʨʥʫ ʛʝʥʝʪʠʢʫ ʠ ʛʝʥʝʪʠʯʢʦ ʠʥʞʠˁʝʨʩʪʚʦ, ʛʜʝ ʿʝ 

ʚʨʰʝʥʘ ʠʟʦʣʘʮʠʿʘ DNK ʠ RNK. ɸʣʠʢʚʦʪ ʩʝ ʯʫʚʘ ʥʘ  -20°C ʠ ʠʟ ˁʝʛʘ ʩʝ ʠʟʦʣʫʿʝ DNK, ʧʨʠ 

ʯʝʤʫ ʩʝ ʢʦʨʠʩʪʠ QIAamp DNA Blood Mini Kit (Qiagen, Germany). ʀʟ ʦʩʪʘʪʢʘ ʫʟʦʨʢʘ 

ʧʝʨʠʬʝʨʥʝ ʢʨʚʠ ʩʝ ʠʟʦʣʫʿʫ ʤʦʥʦʥʫʢʣʝʘʨʥʝ ˂ʝʣʠʿʝ ʥʘ ʛʨʘʜʠʿʝʥʪʫ Ficoll-Plaque PLUS (GE 

Healthcare), ʨʝʩʫʩʧʝʥʜʫʿʫ ʫ TRIzol®-u (Invitrogen), ʠ ʯʫʚʘʿʫ ʥʘ -80°C. RNK ʩʝ ʠʟʦʣʫʿʝ ʠʟ 

ʤʦʥʦʥʫʢʣʝʘʨʥʠʭ ˂ʝʣʠʿʘ ʨʝʩʫʩʧʝʥʜʦʚʘʥʠʭ ʫ TRIzol® (Invitrogen). TRIzol® ʧʨʝʜʩʪʘʚˀʘ 

ʤʦʥʦʬʘʟʥʠ ʨʘʩʪʚʦʨ ʬʝʥʦʣʘ ʠ ʛʫʘʥʠʜʠʥ-ʠʟʦʮʠʿʘʥʘʪʘ, ʘ ʩʘʤ ʧʨʦʮʝʩ ʠʟʦʣʘʮʠʿʝ ʧʨʝʜʩʪʘʚˀʘ 

ʫʥʘʧʨʝʹʝʥ ʢʣʘʩʠʯʘʥ ʤʝʪʦʜ ʠʟʦʣʘʮʠʿʝ RNK ʜʝʬʠʥʠʩʘʥ ʦʜ ʩʪʨʘʥʝ Chomczynski P & Sacchi N 

(Chomczynski P & Sacchi N, 1987). 
 

ʀɿʆʃɸʎʀɱɸ DNK ʀɿ ʇɽʈʀʌɽʈʅɽ ʂʈɺʀ 

 

ɿʘ ʠʟʦʣʘʮʠʿʫ DNK ʠʟ ʢʨʚʠ ʢʦʨʠʰ˂ʝʥ ʿʝ QIAamp DNA Blood Mini Kit (Qiagen, Germany). 

ʇʨʦʪʦʢʦʣ; 

 

Å ʥʘ ʜʥʦ ʪʫʙʝ ʩʠʧʘʪʠ 20 ɛl proteinaze K (20 mg/ml), ʜʦʜʘʪʠ 200 ɛl ʫʟʦʨʢa, 200 ɛl 

ʧʫʬʝʨʘ AL ʠ ʧʦʤʝʰʘʪʠ ʚʦʨʪʝʢʩʦʚʘˁʝʤ 

Å ʠʥʢʫʙʠʨʘʪʠ ʫ ʚʦʜʝʥʦʤ ʢʫʧʘʪʠʣʫ 10 min/56°C 
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Å ʜʦʜʘʪʠ 200 ɛl 96-100% ʝʪʘʥʦʣʘ ʠ ʧʦʤʝʰʘʪʠ ʚʦʨʪʝʢʩʦʚʘˁʝʤ 

Å ʦʚʘʢʦ ʧʨʠʧʨʝʤˁʝʥ ʫʟʦʨʘʢ ʥʘʥʝʪʠ ʥʘ QIAamp Mini spin ʢʦʣʦʥʠʮʫ ʠ ʮʝʥʪʨʠʬʫʛʠʨʘʪʠ    

8 000 rpm/1 min 

Å ʢʦʣʦʥʠʮʫ ʩʠʧʘʪʠ ʩʘ 500 ɛl pufera AW1, ʮʝʥʪʨʠʬʫʛʠʨʘʪʠ ʥʘ 8 000 rpm/1 min 

Å ʢʦʣʦʥʠʮʫ ʩʠʧʘʪʠ ʩʘ 500 ɛl pufera AW2, ʮʝʥʪʨʠʬʫʛʠʨʘʪʠ ʥʘ 13 000 rpm/3 min 

Å ʥʘ ʢʨʘʿʫ ʧʨʝʙʘʮʠʪʠ ʢʦʣʦʥʠʮʫ ʥʘ ʯʠʩʪʫ ʪʫʙʫ, ʜʦʜʘʪʠ 200 ɛl pufera AE ʠ 
ʮʝʥʪʨʠʬʫʛʠʨʘʪʠ ʥʘ  8 000 rpm/1 min 

 

ʀɿʆʃɸʎʀɱɸ ʄʆʅʆʅʋʂʃɽɸʈʅʀʍ ɴɽʃʀɱɸ ʀɿ ʇɽʈʀʌɽʈʅɽ ʂʈɺʀ 

 

ʇʨʦʪʦʢʦʣ; 

Å ʥʘ ʜʥʦ ʩʪʝʨʠʣʥʝ ʝʧʨʫʚʝʪʝ ʟʘʧʨʝʤʠʥʝ 10 ml ʩʠʧʘʪʠ 3 ml Ficoll-Plaque PLUS (GE 

Healthcare), ʘ ʟʘʪʠʤ ʥʘ ʦʚʘʿ ʛʨʘʜʠʿʝʥʪ ʥʘʥʝʪʠ  4 ml ʨʘʟʙʣʘʞʝʥʦʛ ʫʟʦʨʢʘ (1:1, 

ʫʟʦʨʘʢ:ʬʠʟʠʦʣʦʰʢʠ ʨʘʩʪʚʦʨ) 

Å ʮʝʥʪʨʠʬʫʛʠʨʘʪʠ ʥʘ 1 500 g/25 min ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ, ʫ ʢʣʠʥʠʯʢʦʿ ʮʝʥʪʨʠʬʫʛʠ, 

ʙʝʟ ʢʦʯʝˁʘ 
Å ʥʘʢʦʥ ʮʝʥʪʨʠʬʫʛʠʨʘˁʘ, ʧʠʧʝʪʦʤ ʧʨʝʙʘʮʠʪʠ Ăbuffy coatñ ʠʥʪʝʨʬʘʟʫ ʢʦʿʘ ʿʝ 

ʩʘʩʪʘʚˀʝʥʘ ʦʜ ʤʦʥʦʥʫʢʣʝʘʨʥʠʭ ˂ʝʣʠʿʘ ʫ ʥʦʚʫ ʩʪʝʨʠʣʥʫ ʝʧʨʫʚʝʪʫ 

Å ʠʩʧʨʘʪʠ ʜʚʘ ʧʫʪʘ ʫ PBS-u. ʅʘʢʦʥ ʩʚʘʢʦʛ ʠʩʧʠʨʘˁʘ ʩʣʝʜʠ ʮʝʥʪʨʠʬʫʛʠʨʘˁʝ ʥʘ 1 500 

g/15 min 

Å ʪʘʣʦʛ ʨʝʩʫʩʧʝʥʜʦʚʘʪʠ ʫ TRIzol®-u (Invitrogen) 

 

ʀɿʆʃɸʎʀɱɸ RNK ʀɿ ʄʆʅʆʅʋʂʃɽɸʈʅʀʍ ɴɽʃʀɱɸ 

 

ɿʘ ʠʟʦʣʘʮʠʿʫ RNK ʠʟ ʤʦʥʦʥʫʢʣʝʘʨʥʠʭ ˂ʝʣʠʿʘ ʿʝ ʢʦʨʠʰ˂ʝʥ TRIzol® (Invitrogen). TRIzol® 

ʧʨʝʜʩʪʘʚˀʘ ʤʦʥʦʬʘʟʘʥ ʨʘʩʪʚʦʨ ʬʝʥʦʣʘ ʠ ʛʫʘʥʠʜʠʥ-ʠʟʦʪʠʦʮʠʿʘʥʘʪʘ, ʘ ʩʘʤ ʧʨʦʮʝʩ ʠʟʦʣʘʮʠʿʝ 

ʧʨʝʜʩʪʘʚˀʘ ʫʥʘʧʨʝʹʝʥ ʢʣʘʩʠʯʘʥ ʤʝʪʦʜ ʠʟʦʣʘʮʠʿʝ RNK ʜʝʬʠʥʠʩʘʥ ʦʜ ʩʪʘʨʘʥʝ strane 
Chomczynski P & Sacchi N (Chomczynski P & Sacchi N, 1987). 

 

ʇʨʦʪʦʢʦʣ; 

 

Å ʫ 1 ml TRIzol®-a ʨʝʩʫʩʧʝʥʜʦʚʘʥʦ ʿʝ ʤʘʢʩʠʤʘʣʥʦ 1x107 ˂ʝʣʠʿʘ ʠ ʣʠʟʠʨʘʥʦ 

ʧʨʦʚʣʘʯʝˁʝʤ ʢʨʦʟ ʠʛʣʫ ʧʨʦʤʝʨʘ 0,7 mm   

Å ʣʠʟʠʨʘʥ ʫʟʦʨʘʢ ʩʝ ʦʩʪʘʚʠ ʜʘ ʩʪʦʿʠ ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ 5-10 min 

Å ʜʦʜʘʿʝ ʩʝ 200 ɛl ʭʣʦʨʦʬʦʨʤa, ʩʥʘʞʥʦ ʧʨʦʤʫ˂ʢʘ, ʘ ʟʘʪʠʤ ʫʟʦʨʘʢ ʦʩʪʘʚʠ ʜʘ ʩʪʦʿʠ 5-15 

min ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ 

Å ʥʘʢʦʥ ʮʝʥʪʨʠʬʫʛʠʨʘˁʘ ʥʘ 12 000rcf/15 min/+4ÁC ʧʦʿʘʚˀʫʿʫ ʩʝ ʿʘʩʥʦ ʦʜʚʦʿʝʥʝ ʬʘʟʝ; 
ʛʦʨˁʘ ʚʦʜʝʥʘ ʬʘʟʘ ʫ ʢʦʿʦʿ ʩʝ ʥʘʣʘʟʠ RNK, ʠʥʪʝʨʬʘʟʘ ʠ ʜʦˁʘ, ʮʨʚʝʥʘ, ʦʨʛʘʥʩʢʘ ʬʘʟʘ ʫ ʢʦʿʦʿ 

ʩʝ ʥʘʣʘʟʠ DNK ʠ ʧʨʦʪʝʠʥʠ 

Å ʛʦʨˁʘ ʚʦʜʝʥʘ ʬʘʟʘ ʩʝ ʧʨʝʙʘʮʫʿʝ ʫ ʥʦʚʫ ʪʫʙʫ ʠ ʜʦʜʘʿʝ ʩʝ 0,5 ml ʠʟʦʧʨʦʧʘʥʦʣa. 

ʇʨʦʤʝʰʘʪʠ ʠʥʚʝʨʪʦʚʘˁʝʤ ʪʫʙʝ ʠ ʦʩʪʘʚʠʪʠ ʜʘ ʩʪʦʿʠ 10-15 min ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ 

(ʧʨʝʮʠʧʠʪʘʮʠʿʘ RNK) 

Å ʮʝʥʪʨʠʬʫʛʠʨʘʪʠ ʥʘ 12 000rcf/15 min/+4°C, ʘ ʟʘʪʠʤ ʫʢʣʦʥʠʪʠ ʩʫʧʝʨʥʘʪʘʥʪ 

ʜʝʢʘʥʪʦʚʘˁʝʤ ʠ ʦʧʨʘʪʠ ʪʘʣʦʛ ʩʘ 1 ml ʭʣʘʜʥʦʛ 70% ʝʪʘʥʦʣʘ 

Å ʮʝʥʪʨʠʬʫʛʠʨʘˁʘ ʥʘ 12 000rcf/10 min/+4°C, ʫʢʣʦʥʠʪʠ ʧʘʞˀʠʚʦ ʝʪʘʥʦʣ ʠ ʪʘʣʦʛ, 

ʦʩʫʰʠʪʠ ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ 



ʂʩʝʥʠʿʘ ɺʫʯʠ˂ʝʚʠ˂ ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 2017. 
 

23 

 

Å ʪʘʣʦʛ RNK ʨʘʩʪʚʦʨʠʪʠ ʫ ĂRNAse-freeñ ʚʦʜʠ, ʘ ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʠ ʯʠʩʪʦ˂ʫ RNK 

ʦʜʨʝʜʠʪʠ ʤʝʨʝˁʝʤ A260/A280 ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʫ 

 

 

ʀɿʆʃɸʎʀɱɸ DNK ʀɿ ʄʆʅʆʅʋʂʃɽɸʈʅʀʍ ɴɽʃʀɱɸ 

 
ʀʟ ʤʦʥʦʥʫʢʣʝʘʨʥʠʭ ˂ʝʣʠʿʘ ʢʦʿʝ ʩʫ ʨʝʩʫʩʧʝʥʜʦʚʘʥʝ ʫ TRIzol®-u (Invitrogen), ʧʦʨʝʜ 

ʠʟʦʣʘʮʠʿʝ RNK ʤʦʞʝ ʩʝ ʧʘʨʘʣʝʣʥʦ ʚʨʰʠʪʠ ʠ ʠʟʦʣʘʮʠʿʘ DNK. 

 

ʇʨʦʪʦʢʦʣ; 

 

Å ʥʘʢʦʥ ʣʠʟʝ ˂ʝʣʠʿʘ, ʜʦʜʘʚʘˁʘ 200 ɛl ʭʣʦʨʦʬʦʨʤʘʥ ʠ ʮʝʥʪʨʠʬʫʛʠʨʘˁʘ ʥʘ 12 000 

rcf/15 min/+4°Cʧʦʿʘʚˀʫʿʫ ʩʝ ʿʘʩʥʦ ʦʜʚʦʿʝʥʝ ʬʘʟe; DNK ʩʝ ʥʘʣʘʟʠ ʫ ʜʦˁʦʿ, 

ʦʙʦʿʝʥʦʿ,ʦʨʛʘʥʩʢʦʿ ʬʘʟʠ 

Å ʧʘʞˀʠʚʦ ʦʪʢʣʦʥʠʪʠ ʦʩʪʘʪʢʝ ʚʦʜʝʥʝ ʬʘʟʝ 

Å ʧʨʝʮʠʧʠʪʠʨʘʪʠ DNK ʠʟ ʠʥʪʝʨʬʘʟʝ ʠ ʦʨʛʘʥʩʢʝ ʬʘʟʝ ʜʦʜʘʚʘˁʝʤ 300 ɛl 100% ʝʪʘʥʦʣʘ. 
ʇʦʤʝʰʘʪʠ ʠʚʝʨʪʦʚʘˁʝʤ ʪʫʙʘ ʠ ʦʩʪʘʚʠʪʠ ʜʘ ʩʪʦʿʠ ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ 3-5 min 

Å ʥʘʢʦʥ ʮʝʥʪʨʠʬʫʛʠʨʘˁʘ ʥʘ 2 000rcf/5 min/+4°C, ʫʢʣʦʥʠʪʠ ʩʫʧʝʨʥʘʪʘʥʪ (ʢʦʿʠ ʩʘʜʨʞʠ 

ʧʨʦʪʝʠʥʝ) ʠ ʦʧʨʘʪʠ ʪʘʣʦʛ ʜʚʘ ʧʫʪʘ ʜʦʜʘʚʘˁʝʤ 1 mlʨʘʩʪʚʦʨʘ ʢʦʿʠ ʩʘʜʨʞʠ 0,1 M Na-citrat ʠ 

10% ʝʪʘʥʦʣ (wash-solution). ʋ ʪʦʢʫ ʩʚʘʢʦʛ ʠʩʧʠʨʘˁʘ ʦʤʦʛʫ˂ʠʪʠ ʜʘ DNK ʩʪʦʿʠ ʥʘʿʤʘˁʝ 30 

min ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ, ʥʘʢʦʛ ʯʝʛʘ ʩʣʝʜʠ ʮʝʥʪʨʠʬʫʛʠʨʘˁʝ ʥʘ 2 000rcf/5 min/+4°C 

Å ʨʝʩʫʩʧʝʥʜʦʚʘʪʠ ʪʘʣʦʛ ʫ 1,5-2 ml 75% ʝʪʘʥʦʣʘ ʠ ʦʩʪʘʚʠʪʠ ʜʘ ʩʪʦʿʠ 10-20 min ʥʘ 

ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ 

Å ʥʘʢʦʥ ʧʦʥʦʚʥʦʛ ʮʝʥʪʨʠʬʫʛʠʨʘˁʘ  2 000rcf/5 min/+4°C, ʦʜʙʘʮʠʪʠ ʩʫʧʝʨʥʘʪʘʥʪ  ʠ 

ʦʩʫʰʠʪʠ ʪʘʣʦʛ ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ 

Å ʪʘʣʦʛ ʨʘʩʪʚʦʨʠʪʠ ʫ  8 mM NaOH 

 
ʈɽɺɽʈɿʅɸ ʊʈɸʅʉʂʈʀʇʎʀɱɸ (ʈʊ) 

 

ʉʠʥʪʝʟʘ cDNK ʿʝ ʠʟʚʨʰʝʥʘ ʨʝʘʢʮʠʿʦʤ ʨʝʚʝʨʟʥʝ ʪʨʘʥʩʢʨʠʧʮʠʿʝ. 

 

ʇʨʦʪʦʢʦʣ; 

 

Å ʩʤʝʰʫ ʬʠʥʘʣʥʦʛ ʚʦʣʫʤʝʥʘ 11, 5 ɛl ʢʦʿʘ ʩʘʜʨʞʠ 2 ɛg RNK i 100 pmol  

Ărandom-hexamerñ ʧʨʘʿʤʝʨʘ ʠʥʢʫʙʠʨʘʪʠ 5 min na 70°C, ʘ ʟʘʪʠʤ ʦʭʣʘʜʠʪʠ ʥʘ ʣʝʜʫ 

Å ʜʦʜʘʪʠ ʩʤʝʰʫ ʬʠʥʘʣʥʦʛ ʚʦʣʫʤʝʥʘ 8,5 ɛl ʢʦʿʘ ʩʘʜʨʞʠ 4 ɛl 5x RT-pufera, 20U RNase-

inhobitora, 2 ɛl dNTP (10 mM) i 40 U M-MuLV ʨʝʚʝʨʟʥʝ ʪʨʘʥʩʢʨʠʧʪʘʟʝ (Fermentas) 
Å ʠʥʢʫʙʠʨʘʪʠ 10 min na 25°C,ʘ ʟʘʪʠʤ 1h na 42°C 

Å ʨʝʘʢʮʠʿʘ ʩʝ ʟʘʫʩʪʘʚˀʘ ʠʥʢʫʙʘʮʠʿʦʤ ʦʜ 10 min ʥʘ 70°C 
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ʃɸʅʏɸʅɸ ʈɽɸʂʎʀɱɸ ʇʆʃʀʄɽʈʀɿɸʎʀɱɽ (PCR) 

 

ʃʘʥʯʘʥʘ ʨʝʘʢʮʠʿʘ ʧʦʣʠʤʝʨʠʟʘʮʠʿʝ (engl. Polymerase Chain Reaction, PCR) je in vitro 

ʘʤʧʣʠʬʠʢʘʮʠʿʝ ʜʝʬʠʥʠʩʘʥʝ  DNK ʩʝʢʚʝʥʮʝ ʠ ʧʨʝʜʩʪʘʚˀʘ ʠʤʠʪʘʮʠʿʫ ʧʨʦʮʝʩʘ DNK 

ʨʝʧʣʠʢʘʮʠʿʝ. ʈʝʧʣʠʢʘʮʠʿʘ ʢʦʨʠʩʪʠ ʜʚʘ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʘ, ʢʦʤʧʣʝʤʝʥʪʘʨʥʘ ʢʨʘʿʝʚʠʤʘ 

ʩʝʢʚʝʥʮʝ ʦʜ ʠʥʪʝʨʝʩʘ (ʧʨʘʿʤʝʨʠ), a ʢʦʿʠ ʩʫ ʤʝʹʫʩʦʙʥʦ ʩʫʧʨʦʪʥʦ ʦʨʿʝʥʪʠʩʘʥʠ ʠ ʜʫʛʘʯʢʠ 15-
20 ʥʫʢʣʝʦʪʠʜʘ. ʉʠʥʪʝʟʘ DNK ʢʘʪʘʣʠʟʦʚʘʥʘ ʿʝ ʪʝʨʤʦʩʪʘʙʠʣʥʦʤ DNK ʧʦʣʠʤʝʨʘʟʦʤ. 

ʇʦʥʘʚˀʘˁʝ ʮʠʢʣʫʩʘ, ʦʜ ʢʦʿʠʭ ʩʝ ʩʚʘʢʠ ʩʘʩʪʦʿʠ ʦʜ ʜʝʥʘʪʫʨʘʮʠʿʝ DNK,ʭʠʙʨʠʜʠʟʘʮʠʿʝ 

ʧʨʘʿʤʝʨʘ ʠ ʝʢʩʪʝʥʟʠʿʝ ʭʠʙʨʠʜʠʟʦʚʘʥʠʭ ʧʨʘʿʤʝʨʘ ʦʜ ʩʪʨʘʥʝ ʪʝʨʤʦʩʪʘʙʠʣʥʝ DNK 

ʧʦʣʠʤʝʨʘʟʝ, ʟʘ ʨʝʟʫʣʪʘʪ ʠʤʘ ʝʢʩʧʦʥʝʥʮʠʦʥʘʣʥʫ ʘʤʧʣʠʬʠʢʘʮʠʿʫ ʩʧʝʮʠʬʠʯʥʦʛ DNK 

ʬʨʘʛʤʝʥʪʘ. ʂʨʘʿʝʚʠ ʘʤʧʣʠʬʠʢʦʚʘʥʦʛ ʬʨʘʛʤʝʥʪʘ ʩʫ ʜʝʬʠʥʠʩʘʥʠ 5ô ʢʨʘʿʝʚʠʤʘ ʧʨʘʿʤʝʨʘ, a 

ˁʠʭʦʚʘ ʚʝʣʠʯʠʥʘ ʦʜʨʝʹʝʥʘ ʿʝ ʨʘʩʪʦʿʘˁʝʤ ʠʟʤʝʹʫ ʩʝʢʚʝʥʮʠ ʢʦʿʠ ʧʨʘʿʤʝʨʠ ʧʨʝʧʦʟʥʘʿʫ. PCR 

ʨʝʘʢʮʠʦʥʘ ʩʤʝʰʘ ʤʦʨʘ ʩʘʜʨʞʘʪʠ ʩʚʝ ʢʦʤʧʦʥʝʥʪʝ ʧʦʪʨʝʙʥʝ ʟʘ in vitro ʩʠʥʪʝʟʫ DNK: 

ʤʘʪʨʠʮʘ (DNK ʢʦʿʘ ʩʝ ʢʦʧʠʨʘ), ʧʨʘʿʤʝʨʠ (ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʠ ʢʦʤʧʣʝʤʝʥʪʘʨʥʠ ʢʨʘʿʝʚʠʤʘ 

ʩʝʢʚʝʥʮʝ ʦʜ ʠʥʪʝʨʝʩʘ), ʥʫʢʣʝʦʪʠʜʠ (ʛʨʘʜʠʚʥʠ ʝʣʝʤʝʥʪʠ DNK), Taq ʧʦʣʠʤʝʨʘʟʘ 

(ʪʝʨʤʦʩʪʘʙʠʣʥʘ DNKʧʦʣʠʤʝʨʘʟʘ ʢʦʿʘ ʢʘʪʘʣʠʟʫʿʝ ʫʛʨʘʜˁʫ ʥʫʢʣʝʦʪʠʜʘ ʧʦ ʧʨʠʥʮʠʧʫ 
ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʩʪʠ ʩʘ ʤʘʪʨʠʮʦʤ), ʿʦʥʠ ʤʘʛʥʝʟʠʿʫʤʘ ʠ ʧʫʬʝʨ (ʥʝʦʧʭʦʜʥʠ ʟʘ ʦʧʪʠʤʘʣʥʠ ʨʘʜ 

Taq ʧʦʣʠʤʝʨʘʟʝ). 

 

PCR-RFLP (eng. Polimerase chain reaction - Restriction fragment length polymorphism) je 

ʤʝʪʦʜʘ ʢʦʿʘʩʝ ʢʦʨʠʩʪʠ ʟʘ ʜʠʨʝʢʪʥʫ ʤʫʪʘʮʠʿʫ ʢʦʿʘ ʤʝˁʘ, ʢʨʝʠʨʘ ʥʦʚʦ ʠʣʠ ʫʢʠʜʘ ʧʦʩʪʦʿʝ˂ʝ 

ʤʝʩʪʦ ʧʨʝʧʦʟʥʘʚʘˁʘ ʥʝʢʦʛ ʨʝʩʪʨʠʢʮʠʦʥʦʛ ʝʥʟʠʤʘ.  
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 ʉʣʠʢʘ 1.0. ɽʣʝʢʪʨʦʬʦʨʝʛʨʘʤ PCR ʘʤʧʣʠʬʠʢʘʮʠʿʝ ɼʅʂ 
ʬʨʘʛʤʝʥʪʘ ʢʦʿʠ ʩʘʜʨʞʠ ʚʘʨʠʿʘʥʪʫ ABCB1 c. 2677 G>T. 1. ɼʅʂ ʤʘʨʢʝʨ ʦʜ 100bp; 2. PCR 

ʧʨʦʜʫʢʪ 

 

 

 

 

 

ʋʩʣʦʚʠ PCR ʨʝʘʢʮʠʿʝ ʟʘ ʜʝʪʝʢʮʠʿʫ ʚʘʨʿʘʥʪʝ ABCB1 c. 2677 G>T (Ghallab et al. 2015) 

 
ʌʠʥʘʣʥʘ PCR ʩʤʝʰʘ ʦʜ 20 Õl ʩʘʜʨʞʠ ʩʣʝʜʝ˂ʝ ʢʦʤʧʦʥʝʥʪʝ: 100-300 ng ʛʝʥʦʤʩʢʝ DNK, 1x 

PCR ʧʫʬʝʨ (KAPA Biosytems, MA, USA), 1.5 mM MgCl2, 1x Q ʧʫʬʝʨ (Qiagen, Nemaļka), 

200 ÕM dNTP, ʧʨʘʿʤʝʨʠ (F (forward): 5ô-TGC AGG CTA TAG GTT CCA GG i R (reverse): 

5ô-TTT AGT TTG ACT CAC CTT CCC G i 1U KAPA Taq DNA ʇʦʣʠʤʝʨʘʟʝ (KAPA 

Biosytems, MA, USA).  

 

ʊʝʤʧʝʨʘʪʫʨʥʠ ʧʨʦʬʠʣ PCR ʨʝʘʢʮʠʿʝ: 

 

Å 5 min/ 95
0
C ï ʘʢʪʠʚʘʮʠʿʘ Taq ʧʦʣʠʤʝʨʘʟʝ 

Å 35 ʮʠʢʣʫʩʘ: 

Å 30 sec/94
0
C ï ʜʝʥʘʪʫʨʘʮʠʿʘ 

Å 30 sec/58
0
C ï ʘʥʠʣʠʥʛ 

Å 30 sec/72
0
C ï ʝʣʦʥʛʘʮʠʿʘ 
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Å 10 min/72
0
C ï ʬʠʥʘʣʥʘ ʝʣʦʥʛʘʮʠʿʘ 

 

ɸʥʘʣʠʟʘ PCR ʧʨʦʜʫʢʘʪʘ ʩʝ ʚʨʰʠ ʥʘ 4% ʘʛʘʨʦʟʥʦʤ ʛʝʣʫ  ʚʠʟʫʝʣʠʟʘʮʠʿʦʤ ʧʦʜ UV-ʩʚʝʪʣʦʤ.  

 

 

ɼʠʛʝʩʪʠʿʘ PCR ʧʨʦʜʫʢʪʘ ʨʝʩʪʨʠʢʮʠʦʥʠʤ ʝʟʠʤʦʤ 

 

ɼʝʪʝʢʮʠʿʘ ʚʘʨʿʘʥʪʝ ABCB1 c. 2677 G>T ʚʨʰʝʥʘ ʿʝ ʩʝʯʝˁʝʤ Ban I  (Thermo Scientific) 

ʨʝʩʪʨʠʢʮʠʦʥʠʤ ʝʥʟʠʤʦʤ ʬʨʘʛʤʝʥʪʘ  DNK ʜʦʙʠʿʝʥʠʭ ʫ ʨʝʘʢʮʠʿʠ ʣʘʥʯʘʥʦʛ ʫʤʥʦʞʘʚʘˁʘ. 

PCR ʬʨʘʛʤʝʥʪ ʜʫʞʠʥʝ 224 bp, ʫʢʦʣʠʢʦ ʩʘʜʨʞʠ ʘʣʝʣʩʢʫ ʚʘʨʿʘʥʪʫ G, ʙʠʚʘ ʩʝʯʝʥ ʥʘ 

ʬʨʘʛʤʝʥʪʝ ʜʫʞʠʥʝ 200bp ʠ 24 bp. ʉʝʯʝˁʝ ʨʝʩʪʨʠʢʮʠʦʥʠʤ ʝʥʟʠʤʦʤ ʚʨʰʝʥʦ ʿʝ ʫ 

ʨʝʩʪʨʠʢʮʠʦʥʦʿ ʩʤʝʰʠ  ʦʜ 20 Õl ʢʦʿʘ ʿʝ ʩʘʜʨʞʘʣʘ: 10 Õl ʫʤʥʦʞʝʥʦʛ ʬʨʘʛʤʝʥʪʘ, 1,5 Õl 10X 

ʧʫʬʝʨʘ (Thermo Scientific) , 0.3 Õl Ban I ʝʥʟʠʤʘ ʠ ʜʦ 20 Õl dH2O.ʈʝʘʢʮʠʦʥʘ ʩʤʝʰʘ 

ʠʥʢʫʙʠʨʘʥʘ ʿʝ ʧʨʝʢʦ ʥʦ˂ʠ ʥʘ 37ÜC. ɸʥʘʣʠʟʘ DNK ʬʨʘʛʤʝʥʪʘ ʧʦʩʣʝ ʜʠʛʝʩʪʠʿʝ ʩʝ ʚʨʰʠ ʥʘ 

4% ʘʛʘʨʦʟʥʦʤ ʛʝʣʫ ʚʠʟʫʝʣʠʟʘʮʠʿʦʤ ʧʦʜUV-ʩʚʝʪʣʦʤ.  

 
 

ʋʩʣʦʚʠ PCR ʨʝʘʢʮʠʿʝ ʟʘ ʜʝʪʝʢʮʠʿʫ ʚʘʨʿʘʥʪʝ ABCB1 c. 3435 C>T (Ghallab et al. 2015) 

 

ʌʠʥʘʣʥʘ PCR ʩʤʝʰʘ ʦʜ 20 Õl ʩʘʜʨʞʠ ʩʣʝʜʝ˂ʝ ʢʦʤʧʦʥʝʥʪʝ: 100-300 ng ʛʝʥʦʤʩʢʝ DNK, 1x 

PCR ʧʫʬʝʨ (KAPA Biosytems, MA, USA), 1.5 mM MgCl2, 1x Q ʧʫʬʝʨ (Qiagen, Nemaļka), 

200 µM dNTP, ʧʨʘʿʤʝʨʠ (F (forward): 5ô-TGT TTT CAG CTG CTT GAT  i R (reverse): 5ô-

AAG GCA TGT ATG TTG GCC TC i 1U KAPA Taq DNA ʇʦʣʠʤʝʨʘʟʝ (KAPA Biosytems, 

MA, USA).  

 

ʊʝʤʧʝʨʘʪʫʨʥʠ ʧʨʦʬʠʣ PCR ʨʝʘʢʮʠʿʝ: 

 
 

Å 5 min/ 95
0
C ï ʘʢʪʠʚʘʮʠʿʘ Taq ʧʦʣʠʤʝʨʘʟʝ 

Å 35 ʮʠʢʣʫʩʘ: 

Å 30 sec/94
0
C ï ʜʝʥʘʪʫʨʘʮʠʿʘ  

Å 30 sec/54
0
C ï ʘʥʠʣʠʥʛ 

Å 30 sec/72
0
C ï ʝʣʦʥʛʘʮʠʿʘ 

Å 10 min/72
0
C ï ʬʠʥʘʣʥʘ ʝʣʦʥʛʘʮʠʿʘ 

 

ɸʥʘʣʠʟʘ PCR ʧʨʦʜʫʢʪʘ ʩʝ ʚʨʰʠ ʥʘ 2% ʘʛʘʨʦʟʥʦʤ ʛʝʣʫ ʚʠʟʫʝʣʠʟʘʮʠʿʦʤ ʧʦʜ UV-ʩʚʝʪʣʦʤ.  

 

ɼʠʛʝʩʪʠʿʘ PCR ʧʨʦʜʫʢʪʘ ʨʝʩʪʨʠʢʮʠʦʥʠʤ ʝʥʟʠʤʦʤ 

 

ɼʝʪʝʢʮʠʿʘ ʚʘʨʿʘʥʪʝ ABCB1 c. 3435 G>T ʚʨʰʝʥʘ ʿʝ ʩʝʯʝˁʝʤ Dpn I  (BioLabs, New England) 

ʨʝʩʪʨʠʢʮʠʦʥʠʤ ʝʥʟʠʤʦʤ ʬʨʘʛʤʝʥʘʪʘ DNK ʜʦʙʠʿʝʥʠʭ ʫ ʨʝʘʢʮʠʿʠ ʣʘʥʯʘʥʦʛ ʫʤʥʦʞʘʚʘˁʘ. 

PCR ʬʨʘʛʤʝʥʪ ʜʫʞʠʥʝ 208 bp, ʫʢʦʣʠʢʦ ʩʘʜʨʞʠ ʘʣʝʣʩʢʫ ʚʘʨʿʘʥʪʫ C, ʙʠʚʘ ʩʝʯʝʥ ʥʘ 

ʬʨʘʛʤʝʥʪʝ ʜʫʞʠʥʝ 152bp i 56 bp. ʉʝʯʝˁʝ ʨʝʩʪʨʠʢʮʠʦʥʠʤ ʝʥʟʠʤʦʤ ʚʨʰʝʥʦ ʿʝ ʫ 

ʨʝʩʪʨʠʢʮʠʦʥʦʿ ʩʤʝʰʠ ʦʜ 20 Õl ʢʦʿʘ ʿʝ ʩʘʜʨʞʘʣʘ: 10 Õl ʫʤʥʦʞʝʥʦʛ ʬʨʘʛʤʝʥʪʘ, 1,5 Õl 10X 

ʧʫʬʝʨʘ (NEB3, BioLabs, New England ) , 0.3 Õl Dpn I ʝʥʟʠʤʘ ʠ ʜʦ 20 Õl dH2O. ʈʝʘʢʮʠʦʥʘ 
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ʩʤʝʰʘ ʠʥʢʫʙʠʨʘʥʘ ʿʝ ʧʨʝʢʦ ʥʦ˂ʠ ʥʘ 37ÜC. ɸʥʘʣʠʟʘ DNK ʬʨʘʛʤʝʥʪʘ ʧʦʩʣʝ ʜʠʛʝʩʪʠʿʝ ʿʝ 

ʚʨʰʝʥʘ ʥʘ  4% ʘʛʘʨʦʟʥʦʤ ʛʝʣʫ ʚʠʟʫʝʣʠʟʘʮʠʿʦʤ ʧʦʜ UV-ʩʚʝʪʣʦʤ.  

 

 

ɸʅɸʃʀɿɸ DNK ʅɸ ɸɻɸʈʆɿʅʆʄ ɻɽʃʋ 

(Maniatis i sar., 1982) 
 

ɿʘ ʚʝʨʠʬʠʢʘʮʠʿʫ ʫʩʧʝʰʥʦʩʪʠ ʣʘʥʯʘʥʝ ʨʝʘʢʮʠʿʝ ʫʤʥʦʞʘʚʘˁʘ CYP21A2 ʛʝʥʘ ʢʦʨʠʰ˂ʝʥʘ ʿʝ 

ʭʦʨʠʟʦʥʪʘʣʥʘ ʝʣʝʢʪʨʦʬʦʨʝʟʘ ʥʘ 1% -ʥʦʤ ʘʛʘʨʦʟʥʦʤ ʛʝʣʫ. 

 

ʂʘʦ ʧʫʬʝʨ ʟʘ ʧʨʠʧʨʝʤʘˁˁʝ ʛʝʣʘ ʢʦʨʠʰ˂ʝʥ ʿʝ 1X ʢʦʥʮʝʥʪʨʦʚʘʥ TAE ʧʫʬʝʨ (0.04M Tris-

acetat; 0.002M EDTA pH8.0). ʀʩʪʠ ʧʫʬʝʨ ʿʝʢʦʨʠʰ˂ʝʥ ʠ ʟʘ ʝʣʝʢʪʨʦʬʦʨʝʟʫ. ʋ ʛʝʣ ʿʝ ʜʦʜʘʪ ʠ 

ʝʪʠʜʠʿʫʤ ʙʨʦʤʠʜ  ʫ ʬʠʥʘʣʥʦʿ ʢʦʥʮʝʥʪʨʘʮʠʿʠ 0.5µg/ml. ɽʪʠʜʠʿʫʤ ʙʨʦʤʠʜ ʿʝ ʬʣʫʨʦʩʮʝʥʪʥʘ 

ʙʦʿʘ ʢʦʿʘ ʩʝʝ ʠʥʪʝʨʢʘʣʠʨʘ ʫ DNK ʠ ʧʨʝʜʩʪʘʚˀʘ ʥʘʿʧʦʛʦʜʥʠʿʝ ʩʨʝʜʩʪʚʦ ʟʘ ʚʠʟʫʝʣʠʟʘʮʠʿʫ 

DNK ʥʘ ʘʛʘʨʦʟʥʦʤ ʛʝʣʫ. ɽʣʝʢʪʨʦʬʦʨʝʟʘ ʿʝ ʪʝʢʣʘ ʧʨʠ ʿʘʯʠʥʠ ʩʪʨʫʿʝ ʦʜ 100 mA ʠ 

ʢʦʥʩʪʘʪʥʦʤ ʥʘʧʦʥʫ ʦʜ 100 V. ʅʘʢʦʥ ʟʘʚʨʰʝʥʝ ʝʣʝʢʪʨʦʬʦʨʝʟʝ ʛʝʣ ʿʝ ʘʥʘʣʠʟʠʨʘʥ ʧʦʜ UV 
ʩʚʝʪʣʦʤ ʪʘʣʘʩʥʝ ʜʫʞʠʥʝ 312 nm. ɿʘ ʦʜʨʝʹʠʚʘˁʝ ʚʝʣʠʯʠʥʝ ʬʨʘʛʤʝʥʘʪʘ DNK ʢʦʨʠʰ˂ʝʥ ʿʝ 

ʢʦʤʝʨʮʠʿʘʣʥʠ DNK ʤʘʨʢʝʨ ʦʜ 1kb (Fermentas). 

 

ɸʅɸʃʀɿɸ ɽʂʉʇʈɽʉʀɱɽ ɻɽʅɸ ʇʆʄʆɴʋ ěREAL-TIMEě PCR (qPCR)  ʄɽʊʆɼɽ 

 

ěReal-timeě PCR ʠʣʠ ʢʚʘʥʪʠʪʘʪʠʚʥʘ PCR (qPCR) ʿʝ ʤʝʪʦʜʘ ʢʦʿʘ ʦʤʦʛʫ˂ʘʚʘ ʢʚʘʥʪʠʬʠʢʘʮʠʿʫ 

PCR ʧʨʦʜʫʢʘʪʘ ʫ ʪʦʢʫ ʩʚʘʢʦʛ PCR ʮʠʢʣʫʩʘ, ʪʿ. ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ (ěreal-timeě). qRT-PCR 

(ěquantitative RT-PCRě) ʿʝ ʚʘʨʿʘʥʪʘ qPCR ʤʝʪʦʜʝ ʫ ʢʦʿʦʿ ʩʝ, ʢʘʦ ʤʘʪʨʠʮʘ ʟʘ ʘʤʧʣʠʬʠʢʘʮʠʿʫ 

ʩʧʝʮʠʬʠʯʥʝ ʩʝʢʚʝʥʮʝ, ʢʦʨʠʩʪʠ cDNK. 

ʋ qPCR ʩʝ ʤʝʨʠ ʬʣʫʦʨʦʩʮʝʥʪʥʠ ʩʠʛʥʘʣ ʢʦʿʠ ʩʝ ʝʤʠʪʫʿʝ ʫ ʪʦʢʫ  PCR ʨʝʘʢʮʠʿʝ ʠ ʯʠʿʠ ʿʝ 

ʠʥʪʝʟʠʪʝʪ ʜʠʨʝʢʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʘʥ ʢʦʣʠʯʠʥʠ PCR ʧʨʦʜʫʢʪʘ ʫ ʜʘʪʦʤ ʮʠʣʫʩʫ. ɿʘ ʨʘʟʣʠʢʫ 

ʦʜ ěʢʣʘʩʠʯʥʦʛě PCR, ʛʜʝ ʩʝ ʢʦʣʠʯʠʥʘ ʧʨʦʜʫʢʪʘ ʤʦʞʝ ʤʝʨʠʪʠ ʩʘʤ ʥʘ ʢʨʘʿʫ PCR ʨʝʘʢʮʠʿʝ, 

ʦʚʜʝ ʩʝ ʢʚʘʥʪʠʬʠʢʘʮʠʿʘ ʦʜʚʠʿʘ ʫ ʪʦʢʫ ʝʢʩʧʦʥʝʥʮʠʦʥʘʣʥʝ ʬʘʟʝ ʨʝʘʢʮʠʿʝ, ʫ ʪʦʢʫ ʢʦʿʝ ʜʦʣʘʟʠ 

ʜʦ ʫʜʚʦʩʪʨʫʯʘʚʘˁʘ PCR ʧʨʦʜʫʢʪʘ ʧʨʠʣʠʢʦʤ ʩʚʘʢʦʛ ʮʠʢʣʫʩʘ (ʉʣʠʢʘ 1.0) 
ʋ ʧʦʯʝʪʥʠʤ ʮʠʢʣʫʩʠʤʘ ʠʥʪʝʟʠʪʝʪʘ ʬʣʫʦʨʦʩʮʝʥʮʠʿʝ ʥʝ ʧʨʝʣʘʟʠ ʙʘʟʘʣʥʠ ʥʠʚʦ (ěbaselineě). 

ʎʠʢʣʫʩ ʫ ʢʦʤʝ ʿʝ ʬʣʫʨʦʩʮʝʥʪʥʠ ʩʠʛʥʘʣ ʫʟʦʨʢʘ ʟʥʘʯʘʿʥʦ ʚʠʰʠ ʦʜ ʙʘʟʘʣʥʦʛ ʩʠʛʥʘʣʘ, ʥʘʟʠʚʘ 

ʩʝ treshold cycleě ï Ct. ɺʨʝʜʥʦʩʪ Ct ʿʝ ʜʠʨʝʢʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʥʘ ʢʦʣʠʯʠʥʠ ʪʘʨʛʝʪ ʩʝʢʚʝʥʮʝ 

ʫ ʫʟʦʨʢʫ. ʐʪʦ ʿʝ ʚʝ˂ʠ ʧʦʯʝʪʥʠ ʙʨʦʿ ʢʦʧʠʿʘ ʪʘʨʛʝʪ ʩʝʢʚʝʥʮʝ, Ct ʿʝ ʥʠʞʠ ʠ ʦʙʨʥʫʪʦ, Ct ʿʝ 

ʚʠʰʠ ʫ ʫʟʦʨʮʠʤʘ ʩʘ ʤʘˁʦʤ ʧʦʯʝʪʥʦʤ ʢʦʣʠʯʠʥʦʤ ʪʘʨʛʝʪ ʩʝʢʚʝʥʮʝ. 
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ʉʣʠʢʘ 1.1. ʌʘʟʝ ʘʤʧʣʠʬʠʢʘʮʠʿʝ. Rn ʧʨʝʜʩʪʘʚˀʘ ʚʨʝʜʥʦʩʪ ʬʣʫʨʦʩʮʝʥʮʠʿʝ ʨʝʧʦʨʪʝʨʩʢʝ 

ʙʦʿʝ, a ȹRn ʧʨʝʜʩʪʘʚˀʘ ʨʘʟʣʠʢʫ Rn ʚʨʝʜʥʦʩʪʠ ʠʟʤʝʹʫ ʫʟʦʨʢʘ ʠ ʙʣʘʥʢʘ (ěno template 

controlě) [http://www.appliedbiosystems.com] 

 

ʊʨʝʥʫʪʥʦ ʩʝ ʢʦʨʠʩʪʝ 2 ʦʩʥʦʚʥʝ qPCR ʪʝʭʥʠʢʝ: 

1. SYBR Green 

2. TaqMan  

SYBR Green je ʥʘʿʿʝʜʥʦʩʪʘʚʥʠʿʘ ʪʝʭʥʠʢʘ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʧʨʠʤʝʥʠ ʠʥʪʝʨʢʘʣʠʨʘʿʫ˂ʝ SYBR 

Green I ʙʦʿʝ ʢʦʿʘ ʩʝ ʚʝʟʫʿʝ ʟʘ ʤʘˁʠ ʞˀʝʙ ʜʚʦʣʘʥʯʘʥʝ DNK. ʉʘ ʧʦʚʝ˂ʘˁʝʤ ʙʨʦʿʘ ʮʠʢʣʫʩʘ  

PCR ʨʝʘʢʮʠʿʝ ʜʦʣʘʟʠ ʜʦ ʧʦʚʝ˂ʘˁʘ ʢʦʣʠʯʠʥʝ ʜʚʦʣʘʥʯʘʥʝ ʨʝʘʢʮʠʿʝ DNK, ʧʘ ʩʘʤʠʤ ʪʠʤ ʠ ʜʦ 

ʧʦʚʝ˂ʘʥʦʛ ʠʥʪʠʟʠʪʝʪʘ ʬʣʫʦʨʦʩʮʝʥʪʥʦʛ ʩʠʛʥʘʣʘ  ʢʦʿʠ ʝʤʠʪʫʿʝpa SYBR Green I ʙʦʿʘ (Slika 

1.1). 

 

SYBR Green ʪʝʭʥʠʢʘ ʟʘ ʧʦʩʣʝʜʠʮʫ ʤʦʞʝ ʠʤʘʪʠ ʜʝʪʝʢʮʠʿʫ ʥʝʩʧʝʮʠʬʠʯʥʦ ʘʤʧʣʠʬʠʢʦʚʘʥʠʭ  

ʉʣʠʢʘ 1.2. ʇʨʠʥʮʠʧ ʨʘʜʘ SYBR Green I 

ʪʝʭʥʠʢʝ  [van der Velden et al. 2003] 

 



ʂʩʝʥʠʿʘ ɺʫʯʠ˂ʝʚʠ˂ ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 2017. 
 

29 

 

  PCR ʧʨʦʜʫʢʘʪʘ, ʢʘʦ ʠ ʜʝʪʝʢʮʠʿʫ ʜʠʤʝʨʘ ʧʨʘʿʤʝʨʘ. ɿʙʦʛ ʪʦʛʘ ʩʝ ʟʘ ʧʨʦʮʝʥʫ ʩʧʝʮʠʬʠʯʥʦʩʪʠ 

ʨʝʘʢʮʠʿʝ ʧʨʠʤʝˁʫʿʝ ʘʥʘʣʠʟʘ ʢʨʠʚʝ ʪʦʧˀʝˁʘ (ěmelting curve analysisě). ʋ ʦʚʦʿ ʘʥʘʣʠʟʠ, 

ʪʦʢʦʤ qPCR ʨʝʘʢʮʠʿʝ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʩʪʝʧʝʥʦ ʨʘʩʪʝ ʦʜ  65ÁC ʜo 95ÁC, ʧʨʠ ʯʝʤʫ ʩʝ 

ʢʦʥʩʪʘʥʪʥʦ ʧʨʘʪʠ ʥʠʚʦ ʬʣʫʨʦʩʮʝʥʮʠʿʝ. ʋ ʧʨʠʩʫʩʪʚʫ ʜʚʦʣʘʥʯʘʥʝ DNK, ʠʥʪʝʥʟʠʪʝʪ 

ʬʣʫʨʦʩʮʝʥʪʥʦʛ ʩʠʛʥʘʣʘ ˂ʝ ʙʠʪʠ ʚʠʩʦʢ ʧʨʠ ʥʠʩʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤʘ, ʘʣʠ ˂ʝ ʬʣʫʨʦʩʮʝʥʮʠʿʘ 

ʜʨʘʩʪʠʯʥʦ ʧʘʩʪʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʤʘ ʦʢʦ ʪʘʯʢʝ ʪʦʧˀʝˁʘ PCR ʧʨʦʜʫʢʪʘ. PCR ʧʨʦʜʫʢʪʠ 

ʨʘʟʣʠʯʠʪʝ ʜʫʞʠʥʝ ʠ ʩʘʩʪʘʚʘ ˂ʝ ʠʤʘʪʠ ʨʘʟʣʠʯʠʪʝ ʪʘʯʢʝ ʪʦʧˀʝˁʘ, ʧʘ ˂ʝ ʜʘʚʘʪʠ ʨʘʟʣʠʯʠʪʝ 

ʧʠʢ-ʦʚʝ ʬʣʫʨʦʩʮʝʥʮʠʿʝ. ʋ ʧʨʠʩʫʩʪʚʫ ʩʘʤʦ ʿʝʜʥʦʛ, ʩʧʝʮʠʬʠʯʥʦʛ PCR ʧʨʦʜʫʢʪʘ ʜʝʪʝʢʪʦʚʘ˂ʝ 

ʩʝ ʩʘʤʦ ʿʝʜʘʥ ʧʠʢ (Slika 1.2). 

 

 
 

TaqMan ʪʝʥʠʢʘ ʢʦʨʠʩʪʠ 5'Ÿ3' ʝʛʟʦʥʫʢʣʝʘʨʥʫ ʘʢʪʠʚʥʦʩʪ Taq ʧʦʣʠʤʝʨʘʟʝ ʟʘ ʜʝʪʝʢʮʠʿʫ PCR 

ʇʨʦʜʫʢʪʘ. ɿʘ ʨʘʟʣʠʢʫ ʦʜ SYBR Green ʪʝʭʥʠʢʝ, u TaqMan ʪʝʭʥʥʠʮʠ, ʩʝ ʧʦʨʝʜ ʩʧʝʮʠʬʠʯʥʠʭ 

ʧʨʘʿʤʝʨʘ, ʢʦʨʠʩʪʠ ʠ TaqMan pʧʨʦʙʘ. TaqMan ʧʨʦʙʘ ʿʝ ʦʣʠʛʦ-ʥʫʢʣʝʦʪʠʜʥʘ ʧʨʦʙʘ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʘ ʩʝʢʚʝʥʮʠ ʫ ʦʢʚʠʨʫ ʪʘʨʛʝʪ ʩʝʢʚʝʥʮʝ; ʥʘ 5' ʿʝ ʦʙʝʣʝʞʝʥʘ ʬʣʫʦʨʦʩʮʝʥʪʥʦʤ, 

ʨʝʧʦʨʪʝʨʩʢʦʤ ʙʦʿʦʤ (ʥʘʿʯʝʰ˂ʝ FAM, VIC ʠʣʠ JOE), a ʥa 3' ʢʨʘʿʫ ěʢʚʝʥʯʝʨʦʤě (ʥʘʿʯʝʰ˂ʝ 

TAMRA). ʉʚʝ ʜʦʢ ʩʝ ʨʝʧʦʨʪʝʨ ʠ ʢʚʝʥʯʝʨ ʥʘʣʘʟʝ ʙʣʠʟʫ ʿʝʜʘʥ ʜʨʫʛʦʤ, ʪʿ. ʜʦʢ ʿʝ TaqMan 

ʧʨʦʙʘ ʠʥʪʘʢʪʥʘ, ʥʝʤʘ ʝʤʠʪʦʚʘˁʘ ʬʣʫʨʦʩʮ ʝʥʮʠʿʝ ʿʝʨ ʬʣʫʨʦʩʮʝʥʮʠʿʘ ʢʦʿʫ ʝʤʠʪʫʿʝ ʨʝʧʦʨʪʝʨ 

ʙʠʚʘ ʘʧʩʦʨʙʦʚʘʥʘ ʦʜ ʩʪʨʘʥʝ ʢʚʝʥʯʝʨʘ. ʄʝʹʫʪʠʤ,  ʫ ʪʦʢʫ PCR ʘʤʧʣʠʬʠʢʘʮʠʿʝ 5'Ÿ3' 

ʝʛʟʦʥʫʢʣʝʘʟʥʘ ʘʢʪʠʚʥʦʩʪ  Taq ʧʦʣʠʤʝʨʘʟʝ ʠʟʤʝʰʪʘ ʧʨʦʙʫ ʠ ʫʢʣʘˁʘ ʿʝ ʩʘ DNK ʣʘʥʮ, ʰʪʦ 

ʉʣʠʢʘ 1.3. ɸʥʘʣʠʟʘ ʢʨʠʚʝ ʪʦʧˀʝˁʘ 

[http://www.appliedbiosystems.com] 
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ʨʝʟʫʣʪʠʨʘ ʝʤʠʪʦʚʘˁʝʤ ʜʝʪʝʢʪʘʙʠʣʥʝ ʬʣʫʦʨʦʩʮʝʥʮʠʿʝ ʦʜ ʩʪʨʘʥʝ ʨʝʧʦʨʪʝʨʩʢʝ ʙʦʿʝ (ʉʣʠʢʘ 

1.3.) 

 

 
 

ʋ ʪʦʢʫ ʝʢʩʧʦʥʝʥʮʠʦʥʘʣʥʝ ʬʘʟʝ PCR ʨʝʘʢʮʠʿʝ, ʢʚʘʥʪʠʪʘʪʠʚʥʠ ʦʜʥʦʩ ʠʟʤʝʹʫ ʧʦʯʝʪʥʝ 

ʢʦʣʠʯʠʥʝ ʪʘʨʛʝʪ ʩʝʢʚʝʥʮʝ ʠ ʢʦʣʠʯʠʥʝ PCR ʧʨʦʜʫʢʪʘ ʫ ʙʠʣʦ ʢʦʤ ʮʠʢʣʫʩʫ ʿʝ: 

Xn = X0 (1+E)
n 

ɻʜʝ ʿʝ  Xn ʢʦʣʠʯʠʥʘ ʪʘʨʛʝʪ ʩʝʢʚʝʥʮʝ ʫ ʮʠʢʣʫʩʫ n, X0 ʧʦʯʝʪʥʘ ʢʦʣʠʯʠʥʘ ʩʝʢʚʝʥʮʝ, ʜʦʢ ʿʝ E 

ʝʬʠʢʘʩʥʦʩʪ ʘʤʧʣʠʬʠʢʘʮʠʿʝ ʠ ʤʦʞʝ ʠʤʘʪʠ ʚʨʝʜʥʦʩʪ ʦʜ 0 (ʥʝʤʘ ʘʤʧʣʠʬʠʢʘʮʠʿʝ) ʜo 1 (ʫ 

ʩʚʘʢʦʤ ʮʠʢʣʫʩʫ ʜʦʣʘʟʠ ʜʦ ʜʫʧʣʠʨʘˁʘ ʢʦʣʠʯʠʥʝ ʪʘʨʛʝʪ ʩʝʢʚʝʥʮʝ). 

ɽʬʠʢʘʩʥʦʩʪ ʨʝʘʢʮʠʿʝ ʿʝ ʚʝʦʤʘ ʚʘʞʥʘ ʟʘ ʦʜʘʙʠʨ ʤʝʪʦʜʝ ʢʚʘʥʪʠʬʠʢʘʮʠʿʝ  qPCR ʧʦʜʘʪʘʢʘ ʠ 

ʦʥʘ ʩʝ ʠʟʨʘʯʫʥʘʚʘ ʠʟ ʥʘʛʠʙʘ (S) ʩʪʘʥʜʘʨʜʥʝ ʢʨʠʚʝ:  

E = 10
-1/S

-1 

ʉʪʘʥʜʘʨʜʥʘ ʢʨʠʚʘ ʩʝ ʧʨʘʚʠ ʘʥʘʣʠʟʠʨʘˁʝʤ ʘʤʧʣʠʬʠʢʘʮʠʿʝ ʜʝʩʝʪʦʩʪʨʫʢʠʭ ʨʘʟʙʣʘʞʝˁʘ  

ʧʦʯʝʪʥʝ ʢʦʣʠʯʠʥʝ  DNK ili cDNK (ʉʣʠʢʘ 1.4). 

 

ʉʣʠʢʘ 1.4. ʇʨʠʥʮʠʧ ʨʘʜʘ TaqMan ʪʝʭʥʠʢʝ. 

1) TaqMan ʧʨʦʙʘ ʠ ʧʨʘʿʤʝʨʠ ʩʝ ʚʝʟʫʿʫʟʘ 
ʪʘʨʛʝʪ ʩʝʢʚʝʥʮʫ ʠ ʟʘʧʦʯʠˁʫ ʝʢʩʪʝʥʟʠʿʫ; 2) 

ʢʘʜʘ Taq ʧʦʣʠʤʝʨʘʟʘʩʪʠʛʥʝ ʜʦ ʧʨʦʙʝ, ˁʝʥʘ 

5'Ÿ3'  ʝʛʟʦʥʫʢʣʝʘʟʥʘ ʘʢʪʠʚʥʦʩʪ ʫʢʣʘˁʘ 

ʧʨʦʙʫ; 3) ʟʘʧʦʯʠˁʝ ěʩʝʮʢʘˁʝě ʧʨʦʙʝ ʠ 

ʝʤʠʪʦʚʘˁʝ ʬʣʫʦʨʦʩʮʝʥʮʠʿʝ; 4)  ʟʘʚʨʰʝʪʘʢ 

ʧʦʣʠʤʝʨʠʟʘʮʠʿʝ 

[Wang et al. 2010] 
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ʂʚʘʥʪʠʬʠʢʘʮʠʿʘ qPCR ʧʨʦʜʫʢʘʪʘ ʤʦʞʝ ʙʠʪʠ: 

1) ɸʧʩʦʣʫʪʥʘ ʢʚʘʥʪʠʬʠʢʘʮʠʿʘ, ʛʜʝ ʿʝ ʨʝʟʫʣʪʘʪ ʠʟʨʘʞʝʥ ʢʘʦ ʘʧʩʦʣʫʪʘʥ ʙʨʦʿ ʢʦʧʠʿʘ 

ʪʘʨʛʝʪ ʩʝʢʚʝʥʮʝ;ʢʚʘʥʪʠʬʠʢʘʮʠʿʘ ʪʘʨʛʝʪ ʩʝʢʚʝʥʮʝ  ʩʝ ʜʦʙʠʿʘ ʧʦʨʝʹʝˁʝʤ ʩʘ 

ʩʪʘʥʜʘʨʜʥʦʤ ʢʨʠʚʦʤ ʠʟʨʘʹʝʥʦʤ ʦʜ ʫʟʦʨʘʢʘ ʧʦʟʥʘʪʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ 

2) ʈʝʣʪʠʚʥʘ ʢʚʘʥʪʠʬʠʢʘʮʠʿʘ, ʛʜʝ ʿʝ ʨʝʟʫʣʪʘʪ ʠʟʨʘʞʝʥ ʢʘʦ ʨʝʣʘʪʠʚʥʠ ʦʜʥʦʩ ʢʦʣʠʯʠʥʝ 

ʨʝʬʝʨʝʥʪʥʦʛ ʫʟʦʨʢʘ (ʢʘʣʠʙʨʘʪʦʨ) ʠ ʤʝʨʝʥʦʛ ʫʟʦʨʢʘ; ʫ ʦʚʦʤ ʨʘʜʫ ʢʚʘʥʪʠʬʠʢʘʮʠʿʘ 

ʝʢʩʧʨʝʩʠʿʝ ʛʝʥʘ ʦʜ ʠʥʪʝʨʝʩʘ ʚʨʰʝʥʘ ʿʝ ʤʝʪʦʜʦʤ ʨʝʣʘʪʠʚʥʝ ʢʚʘʥʪʠʬʠʢʘʮʠʿʝ 

 

ʋ ʦʙʘ ʧʨʠʩʪʫʧʘ ʢʘʥʪʠʬʠʢʘʮʠʿʠ, ʚʝʦʤʘ ʿʝ ʚʘʞʥʦ ʠʟʚʨʰʠʪʠ ʥʦʨʤʘʣʠʟʘʮʠʿʫ ʜʦʙʠʿʝʥʠʭ 

ʧʦʜʘʪʘʪʢʘ. ʂʘʢʦ ʿʝ ʢʦʣʠʯʠʥʘ ʜʦʙʠʿʝʥʠʭ PCR ʧʨʦʜʫʢʘʪʘ ʜʠʨʝʢʪʥʦ ʟʘʚʠʩʥʘ ʦʜ 

ʧʦʯʝʪʥʝ ʢʦʣʠʯʠʥʝ ʤʘʪʨʠʮʝ, ʜʘ ʙʠ ʩʝ ʠʟʙʝʛʣʝ ʛʨʝʰʢʝ ʥʘʩʪʘʣʝ ʧʨʠʣʠʢʦʤ 

ʝʢʩʧʝʨʠʤʝʥʘʪʘ, ʫʧʦʨʝʜʦ ʩʘ ʫʤʥʦʞʘʚʘˁʝʤ ʪʘʨʛʝʪ ʩʝʢʚʝʥʮʝ ʚʨʰʠ ʩʝ ʠ ʫʤʥʦʞʘʚʘˁʝ 

ʪʢʟ. ɽʥʜʦʛʝʥʝ ʢʦʥʪʨʦʣʝ. ɽʥʜʦʛʝʥʘ ʢʦʥʪʨʦʣʘ ʿʝ ʦʙʠʯʥʦ ěhousekeepingě ʛʝʥ ʯʠʿʘ ʿʝ 

ʝʢʩʧʨʝʩʠʿʘ ʩʪʘʙʠʣʥʘ ʫ ʩʚʠʤ ʫʟʦʨʮʠʤʘ, ʦʜʥʦʩʥʦ ʯʠʿʘ ʩʝ ʝʢʩʧʨʝʩʠʿʘ ʥʝ ʤʝˁʘ 

ʧʨʠʣʠʢʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʪʨʝʪʤʘʥʘ. 

 

ʋ ʩʣʫʯʘʿʫ ʨʝʣʘʪʠʚʥʝ ʢʚʘʥʪʠʬʠʢʘʮʠʿʝ, ʢʚʘʥʪʠʬʠʢʘʮʠʿʘ ʝʢʩʧʨʝʩʠʿʝ ʪʘʨʛʝʪ ʛʝʥʘ ʤʦʞʝ 

ʩʝ ʠʟʚʨʰʘʚʘʪʠ ʤʝʪʦʜʦʤ ʨʝʣʘʪʠʚʥʝ ʩʪʘʥʜʘʨʜʥʝ ʢʨʠʚʝ ʠʣʠ ʢʦʤʧʘʨʘʪʠʚʥʦʤ ddCt 

ʤʝʪʦʜʦʤ, ʢʦʿʘ ʿʝ ʢʦʨʠʰ˂ʝʥʘ ʫ ʦʚʦʤ ʨʘʜʫ. 

 

 

 

ʉʣʠʢʘ 1.5. ʆʜʨʝʹʠʚʘˁʝ 

ʝʬʠʢʘʩʥʦʩʪʠ qPCR ʨʝʘʢʮʠʿʝ 

ʤʝʪʦʜʦʤ ʩʪʘʥʜʘʨʜʥʝ ʢʨʠʚʝ 

[http://www.appliedbiosystems.co



ʂʩʝʥʠʿʘ ɺʫʯʠ˂ʝʚʠ˂ ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 2017. 
 

32 

 

ʂʆʄʇɸʈɸʊʀɺʅɸ  ddCt ʄɽʊʆɼɸ 

 

ʂʦʤʧʘʨʘʪʠʚʥʘ ddCt ʤʝʪʦʜʘ ʿʝ ʥʘʿʯʝʰ˂ʝ ʢʦʨʠʰ˂ʝʥʘ ʤʝʪʦʜʘ ʢʚʘʥʪʠʬʠʢʘʮʠʿʝ ʝʢʩʧʨʝʩʠʿʝ 

ʪʘʨʛʝʪ ʛʝʥʘ ʧʨʠʤʝʥʦʤ qRT-PCR ʪʝʭʥʦʣʦʛʠʿʝ [Livak et al. 2001].  

ʂʦʣʠʯʠʥʘ ʪʘʨʛʝʪ ʛʝʥʘ, ʥʦʨʤʘʣʠʟʦʚʘʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʝʥʜʦʛʝʥʫ ʢʦʥʪʨʦʣʫ ʠ ʨʝʣʘʪʠʚʥʦ ʫʦʜʥʦʩʫ 

ʥʘ ʢʘʣʠʙʨʘʪʦʨ ʿʝ: 

Q = 2
-ddCt

 , ʛʜʝ ʿʝ 

 ddCt = dCtuzorak - dCtKALIBRATOR =  

(Cttarget ï Ctendogena kont.) ï (Cttarget,KALIBRATOR ï Ctendogena kont., KALIBRATOR) 

ɼʘ ʙʠ ʢʘʣʢʫʣʘʮʠʿʘ ʧʨʠʤʝʥʦʤ ʦʚʝ ʤʝʪʦʜʝ ʙʠʣʘ ʪʘʯʥʘ, ʝʬʠʢʘʩʥʦʩʪ ʘʤʧʣʠʬʠʢʘʮʠʿʝ ʪʘʨʛʝʪ 

ʛʝʥʘ ʠ ʝʥʜʦʛʝʥʝ ʢʦʥʪʨʦʣʝ ʤʦʨʘ ʙʠʪʠ ʧʨʠʙʣʠʞʥʦ ʿʝʜʥʘʢʘ ʠ > 96%. 

 

ʄʝʨʝˁʝ ʝʢʩʧʨʝʩʠʿʝ ʘʧʦʧʪʦʪʩʢʦʛ ʛʝʥʘ qRT-PCR ʤʝʪʦʜʦʤ 

 

ɽʢʩʧʨʝʩʠʿʘ ʘʧʦʧʪʦʪʩʢʠʭ ʛʝʥʘ Bcl2 ʠ Bax ʿʝ ʧʨʘ˂ʝʥʘ qRT-PCR ʤʝʪʦʜʦʤ ʥʘ 7500 Real-time 

PCR ʘʧʘʨʘʪʫ (Applied Biosystems), ʫʧʦʪʨʝʙʦʤ SYBR Green ʪʝʭʥʠʢʝ. ʂʘʦ ʝʥʜʦʛʝʥʘ 

ʢʦʥʪʨʦʣʘ ʿʝ ʢʦʨʠʰ˂ʝʥ Abl ʛʝʥ. <ʥʘʟʠʚʠ ʠ ʩʝʢʚʝʥʮʝ ʧʨʘʿʤʝʨʘ ʥʘʚʝʜʝʥʠ ʩʫ ʫ ʪʘʙʝʣʠ. 

ʈʝʘʢʮʠʦʥʘ ʩʤʝʰʘ ʬʠʥʘʣʥʦʛ ʚʦʣʫʤʝʥʘ 10 µl ʿʝ ʩʘʜʨʞʘʣʘ ʩʣʝʜʝ˂ʝ ʢʦʤʧʦʥʝʥʪʝ: 

¶ 50 ng cDNK 

¶ 1 x Power SYBR® Green PCR Master Mix (Applied Biosystems) 

¶ 2 pmol (Abl) / 0.5 pmol (Bcl2, Bax) ěforwardě ʧʨʘʿʤʝʨʘ  

¶ 2 pmol (Abl) / 0.5 pmol (Bcl2, Bax)ěreverseě ʧʨʘʿʤʝʨʘ 

 

ʊʝʤʧʝʨʘʪʫʨʥʠ ʧʨʦʬʠʣ ʨʝʘʢʮʠʿʝ:   

 

1. 2 min/50°C  

2. 10 min/95°C 

3. 40 ʮʠʢʣʫʩa: 
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¶ 15 sek/95°C  

¶ 1 min/60°C 

ʆʙʨʘʜʘ ʨʝʟʫʣʪʘʪʘ ʿʝ ʠʟʚʨʰʝʥʘ ʧʨʠʤʝʥʦʤ ʢʦʤʧʘʨʘʪʠʚʥʦʛ ddCt ʤʝʪʦʜʘ, ʘ ʢʘʦ ʢʘʣʠʙʨʘʪʦʨ ʿʝ 

ʢʦʨʠʰ˂ʝʥʘ HL60 ˂ʝʣʠʩʢʘ ʣʠʥʠʿʘ. 

 

ʄʝʨʝˁʝ ʝʢʩʧʨʝʩʠʿʝ ABCB1 ʛʝʥʘ qRT-PCR ʤʝʪʦʜʦʤ 

 

ɽʢʩʧʨʝʩʠʿʘ ABCB1ʛʝʥʘ ʿʝ ʧʨʘ˂ʝʥʘ qRT-PCR ʤʝʪʦʜʦʤ ʥʘ 7500 Real-time PCR ʘʧʘʨʘʪʫ 

(Applied Biosystems), ʫʧʦʪʨʝʙʦʤ SYBR Green ʪʝʭʥʠʢʝ. ʂʘʦ ʝʥʜʦʛʝʥʘ ʢʦʥʪʨʦʣʘ ʿʝ ʢʦʨʠʰ˂ʝʥ 

GAPDH ʛʝʥ.ʅʘʟʠʚʠ ʠ ʩʝʢʚʝʥʮʝ ʧʨʘʿʤʝʨʘ ʥʘʚʝʜʝʥʝ ʩʫ ʫ ʪʘʙʝʣʠ. ʈʝʘʢʮʠʦʥʘ ʩʤʝʰʘ ʬʠʥʘʣʥʦʛ 

ʚʦʣʫʤʝʥʘ 10 Õl je ʩʘʜʨʞʘʣʘ ʿʝ ʩʣʝʜʝ˂ʝ ʢʦʤʧʦʥʝʥʪʝ: 

¶ 50 ng cDNK 

¶ 1 x Power SYBR® Green PCR Master Mix (Applied Biosystems) 

¶ 4 pmol ěforwardě ʧʨʘʿʤʝʨʘ (ABCB1, GAPDH) 

¶ 4 pmol ěreverseě ʧʨʘʿʤʝʨʘ (ABCB1, GAPDH) 

  

ʊʝʤʧʝʨʘʪʫʨʥʠ ʧʨʦʬʠʣ ʨʝʘʢʮʠʿʝ: 

4. 2 min/50°C  

5. 10 min/95°C 

6. 40 ʮʠʢʣʫʩʘ: 

¶ 15 sek/95°C  

¶ 1 min/60°C  

ʆʙʨʘʜʘ ʨʝʟʫʣʪʘʪʘ ʿʝ ʠʟʚʨʰʝʥʘ ʧʨʠʤʝʥʦʤ ʢʦʤʧʘʨʘʪʠʚʥʦʛ ddCt ʤʝʪʦʜʘ, ʘ ʢʘʦ ʢʘʣʠʙʨʘʪʦʨ ʿʝ 

ʢʦʨʠʰ˂ʝʥʘ K562 ˂ʝʣʠʩʢʘ ʣʠʥʠʿʘ. 
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ʊʘʙʝʣʘ 1.1. ʇʨʘʿʤʝʨʠ ʢʦʨʠʰ˂ʝʥʠ ʫ qRT-PCR ʝʢʩʧʝʨʠʤʝʥʪʠʤʘ  

ʅʘʟʠʚ ʧʨʘʿʤʝʨʘ ʉʝʢʚʝʥʮʝ ʧʨʘʿʤʝʨʘ 

Bcl2-F 5' -  TCG CCC TGT GGA TGA CTG A - 3' 

Bcl2-R 5' - CAG AGA CAG CCA GGA GAA ATC - 3' 

Bax-F 5' - TGG CAG CTG ACA TGT TTT CTG AC - 3' 

Bax-R 5' - TCA CCC AAC CAC CCT GGT CTT - 3' 

Abl-F 5' - TGG AGA TAA CAC TCT AAG CAT AAC TAA AGG T - 3' 

Abl-R 5' - GAC GTA GTT GCT TGG GAC CCA - 3' 

ABCB1-F 5' -  GTC TAC AGT TCG TAA TGC TGA CTG - 3' 

ABCB1-R 5' -  TGT GAT CCA CGG ACA CTC CTA C- 3' 

GAPDH-F 5' -   GAA GGT GAA GGT CGG AGT- 3' 

GAPDH-R 5' -  GAA GAT GGT GAT GGG ATT TC- 3' 

 

 

  

ʉʊɸʊʀʉʊʀʏʂɸ ʆɹʈɸɼɸ ʇʆɼɸʊɸʂɸ 

 

 

ɼʦʙʠʿʝʥʠ ʧʦʜʘʮʠ ʩʫ ʦʙʨʘʹʝʥʠ ʠ ʧʨʠʢʘʟʘʥʠ ʫ ʪʘʙʝʣʠ ʠ ʥʘ ʩʣʠʢʘʤʘ ʫʟ ʧʨʦʧʨʘʪʥʫ ʜʠʩʢʫʩʠʿʫ ʫ 

ʧʦʛʣʘʚˀʫ ʨʝʟʫʣʪʘʪʘ.. 

 
ʆʜ ʦʧʰʪʠʭ ʩʘʪʪʠʩʪʠʯʢʠʭ ʧʦʜʘʪʘʢʘ ʢʦʨʠʰ˂ʝʥʠ ʩʫ; ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪʠ ʩʪʘʥʜʘʨʜʥʦ 

ʦʜʩʪʫʧʘˁʝ, ʨʘʩʧʦʥ ʚʨʝʜʥʦʩʪʠ ʧʨʦʤʝʥˀʠʚʠʭ (ʤʠʥʠʤʫʤ, ʤʘʢʩʠʤʫʤ) ʠ ʤʝʜʠʿʘʥʘ ʚʨʝʜʥʦʩʪʠ. 

 

ɿʘ ʠʩʪʨʘʞʠʚʘˁʝ ʿʘʯʠʥʝ ʚʝʟʝ ʠʟʤʝʹʫ ʜʚʝ ʥʝʧʨʝʢʠʜʥʝ ʧʨʦʤʝʥˀʠʚʝ ʫʧʦʪʨʝʙˀʝʥ ʿʝ ʤʝʪʦʜ 

ʉʧʠʨʤʘʥʦʚʝ ʥʝʣʠʥʝʘʨʥʝ ʢʦʨʝʣʘʮʠʿʝ (ʉʧʠʨʤʘʥʦʚ ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ). 

 

ɿʘ ʠʩʧʠʪʠʚʘˁʝ ʚʝʟʝ ʠʟʤʝʹʫ ʢʘʪʝʛʦʨʠʩʢʠʭ ʧʨʦʤʝʥˀʠʚʠʭ ʢʦʨʠʰ˂ʝʥ ʿʝ ʥʝʧʘʨʘʤʝʪʘʨʩʢʠ ʪʝʩʪ 

ʟʘ ʧʦʨʝʹʝˁʝ ʠʟʤʝʹʫ ʜʚʝ ʠ ʚʠʰʝ ʢʘʪʝʛʦʨʠʩʢʠʭ ʧʨʦʤʝʥˀʠʚʠʭ, ʌʠʰʝʨʦʚ Ăʪʘʯʘʥ ʧʦʢʘʟʘʪʝˀ 

ʚʝʨʦʚʘʪʥʦ˂ʝñ(Fisherôs Exact Probability Test). 

 

ʆʜ ʩʪʩʪʠʩʪʠʯʢʠʭ ʪʝʩʪʦʚʘ ʟʘ ʧʦʨʝʹʝˁʝ ʛʨʫʧʘ ʢʦʨʠʰ˂ʝʥ ʿʝ ʥʝʧʘʨʘʤʝʪʘʨʩʢʠ ʪʝʩʪ, Man-

Vitnijev U-ʪʝʩʪ ʟʘ ʠʩʧʠʪʠʚʘˁʝ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʜʚʝ ʛʨʫʧʝ ʥʝʧʨʝʢʠʜʥʦ ʧʨʦʤʝʥˀʠʚʠʭ. 
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ɿʘ ʧʨʦʥʘʣʘʞʝˁʝ ʥʘʿʧʦʚʦˀʥʠʿʝ ʛʨʘʥʠʯʥʝ ʚʨʝʜʥʦʩʪʠ, ʢʦʨʠʰ˂ʝʥ ʿʝ -line ʧʨʦʛʨʘʤ ĂCut-off 

finderñ http://molpath.charite.de/cutoff/ ʠ ĂReceiver Operator Characteristicñ ROC ʘʥʘʣʠʟʦʤ, 

ʢʘʦ ʠ ROC-ʢʨʠʚʦʤ ʩʘ ʦʧʠʩʦʤ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʠ ʩʝʥʟʠʪʠʚʥʦʩʪʠ. 

 

ʉʚʠ ʩʪʘʪʠʩʪʠʯʢʠ ʪʝʩʪʦʚʠ ʩʫ ʧʦʩʤʘʪʨʘʥʠ ʥʘ ʥʠʚʦʫ ʟʥʘʯʘʿʥʦʩʪʠ ʥʫʣʝ ʭʠʧʦʪʝʟʝ ʦʜ p<0,05. 

ʉʪʘʪʠʩʪʠ˂ʢʘ ʘʥʘʣʠʟʘ ʿʝ ʫʨʘʹʝʥʘ ʥʘ PC ʨʘʯʫʥʘʘʨʫ ʧʨʠʤʝʥʦʤ ʣʠʮʝʥʮʠʨʘʥʦʛ ʩʪʘʪʠʩʪʠʯʢʦʛ 

ʧʘʢʝʪʘ IBM SPSS 21.0. 

 

 

 

 

  

http://molpath.charite.de/cutoff/
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4. ʈɽɿʋʃʊɸʊʀ 

 
1. ɼʝʤʦʛʨʘʬʩʢʝ ʠ ʢʣʠʥʠʯʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʘʥʘʣʠʟʠʨʘʥʠʭ HLL  ʧʘʮʠʿʝʥʘʪʘ 

 

ʋʢʫʧʥʦ ʿʝ ʘʥʘʣʠʟʠʨʘʥʦ 46 HLL ʧʘʮʠʿʝʥʘʪʘ. ʋ ʥʘʰʦʿ ʢʦʭʦʨʪʠ ʧʘʮʠʿʝʥʘʪʘ ʧʨʝʦʚʣʘʹʠʚʘʦ ʿʝ 

ʤʫʰʢʠ (83%) ʫ ʦʜʥʦʩʫ ʥʘ ʞʝʥʩʢʠ ʧʦʣ (17%). ʄʝʜʠʿʘʥʘ ʩʪʘʨʦʩʪʠ ʿʝ ʠʟʥʦʩʠʣʘ 64 ʛʦʜʠʥʝ (38 

ï 86 godina). ʐʪʦ ʩʝ ʪʠʯʝ ʢʣʠʥʠʯʢʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʥʘ ʦʩʥʦʚʫ Binet-ove 

ʢʣʘʩʠʬʠʢʘʮʠʿʝʥʘʿʚʝ˂ʠ ʧʨʦʮʝʥʘʪ ʧʘʮʠʿʝʥʘʪʘ ʿʝ ʠʤʘʦ C ʩʪʘʜʠʿʫʤ (43%), ʟʘʪʠʤ ʩʣʝʜʠ ɸ 

ʩʪʘʜʠʿʫʤ (41%), ʘ ʥʘʿʤʘˁʝ ʧʘʮʠʿʝʥʘʪʘ ʿʝ ʠʤʘʣʦ B ʩʪʘʜʠʿʫʤ ʙʦʣʝʩʪʠ (16%). ʆʜ 46 

ʧʘʮʠʿʝʥʘʪʘ ˁʠʭ ʩʘʤʦ 27% ʿʝ ʠʤʘʣʦ ʩʪʘʙʠʣʥʠ, ʠʥʜʦʣʝʥʪʥʠ, ʦʙʣʠʢ ʙʦʣʝʩʪʠ, ʜʦʢ ʩʫ ʩʚʠ 

ʦʩʪʘʣʠ ʧʦʢʘʟʘʣʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʨʦʛʨʝʩʠʚʥʦʛ ʦʙʣʠʢʘ HLL (73%). 

 

 

2. ʋʯʝʩʪʘʣʦʩʪ ʚʘʨʠʿʘʥʪʠ ʫ ABCB1 ʛʝʥʫ, , T3435C i T2677G(A), ʢʦʜ ʦʙʦʣʝʣʠʭ ʦʜ 

HLL  ʠ ʢʦʜ ʟʜʨʘʚʠʭ ʢʦʥʪʨʦʣʘ 

 

ʅʘ ʚʘʨʿʘʥʪʝ T3435C ʫ 26 ʝʛʟʦʥʫ (rs1045642) ʠ T2677G(A) ʫ 21 ʝʛʟʦʥʫ (rs2032582) ABCB1 

ʛʝʥʘ ʘʥʘʣʠʟʠʨʘʥʦ ʿʝ 46 HLL ʧʘʮʠʿʝʥʘʪʘ ʠ 53 ʟʜʨʘʚʠʭ ʢʦʥʪʨʦʣʠ. 

 

ɸʥʘʣʠʟʦʤ ʧʘʮʠʿʝʥʘʪʘ ʠ ʟʜʨʘʚʠʭ ʢʦʥʪʨʦʣʠ ʥʘ ʧʨʠʩʫʩʪʚʦ ʚʘʨʿʘʥʪʝ rs1045642 ʥʘ ʧʦʟʠʮʠʿʠ 

c.3435TιC, ʦʜʥʦʩʥʦ ʥʘ ʧʦʟʠʮʠʿʠ p.I1145 ʫ P-glikoproteinu (P-gp), ʜʦʙʠʿʝʥʠ ʩʫ ʩʣʝʜʝ˂ʠ 
ʨʝʟʫʣʪʘʪʠ: ʠ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʠ ʢʦʜ ʟʜʨʘʚʠʭ ʢʦʥʪʨʦʣʠ ʥʘʿʟʘʩʪʫʧˀʝʥʠʿʠ ʩʫ ʙʠʣʠ ʭʝʪʝʨʦʟʠʛʦʪʠ 

CT (43% ʧʘʮʠʿʝʥʪʘ ʠ 42% ʟʜʨʘʚʠʭ ʢʦʥʪʨʦʣʠ), ʘ ʟʘʪʠʤ ʊʊ ʭʦʤʦʟʠʛʦʪʠ (35% ʧʘʮʠʿʝʥʘʪʘ ʠ 

28% ʟʜʨʘʚʠʭ ʢʦʥʪʨʦʣʠ). ʅʘʿʤʘˁʝ ʿʝ ʙʠʣʦ ʜʝʪʝʢʪʦʚʘʥʦ ʭʦʤʦʟʠʛʦʪʘ ʟʘ CC (kod 22% 

ʧʘʮʠʿʝʥʘʪʘ ʠ ʢʦʜ 30% ʟʜʨʘʚʠʭ ʢʦʥʪʨʦʣʠ). ʅʠʿʝ ʜʝʪʝʢʪʦʚʘʥʘ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ 

ʜʠʩʪʨʠʙʫʮʠʿʠ ʧʦʿʝʜʠʥʠʭ ʛʝʥʦʪʠʧʦʚʘ ʢʦʜ ʦʙʦʣʝʣʠʭ ʠ ʟʜʨʘʚʠʭ ʢʦʥʪʨʦʣʘ (p=0,644, Fiġerov 

egzaktni test) (ʉʣʠʢʘ 1.6.). 

 

 

 

 



ʂʩʝʥʠʿʘ ɺʫʯʠ˂ʝʚʠ˂ ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 2017. 
 

37 

 

 
ʉʣʠʢʘ 1.6.  ɿʘʩʪʫʧˀʝʥʦʩʪ ʨʘʟʣʠʯʠʪʠʭ ʘʣʝʣʘ ʚʘʨʿʘʥʪʝ rs1045642 ʢʦʜ ʦʙʦʣʝʣʠʭ ʦʜ HLL ʠ ʢʦʜ ʟʜʨʘʚʠʭ 

ʢʦʥʪʨʦʣʘ. ʂʦʜ HLL ʧʘʮʠʿʝʥʘʪʘ ʨʘʩʧʦʜʝʣʘ ʿʝ ʙʠʣʘ ʩʣʝʜʝ˂ʘ; TT 16/46, CC 10/46 i CT 20/46 ʧʘʮʠʿʝʥʘʪʘ. ʂʦʜ 

ʟʜʨʘʚʠʭ ʢʦʥʪʨʦʣʘ ʧʨʠʩʫʩʪʚʦ TT ʚʘʨʿʘʥʪʝ ʥʘʹʝʥʦ ʿʝ ʢʦʜ 15/53, CC ʢʦʜ 16/53, a CT ʢʦʜ 22/53. 

 

 

ɸʥʘʣʠʟʦʤ ʧʘʮʠʿʝʥʘʪʘ ʠ ʟʜʨʘʚʠʭ ʢʦʥʪʨʦʣʘ ʥʘ ʧʨʠʩʫʩʪʚʦ ʚʘʨʿʘʥʪʝ rs2032582 ʥʘ ʧʦʟʠʮʠʿʠ  

c.2677TιG(A), ʦʜʥʦʩʥʦ ʥʘ ʧʦʟʠʮʠʿʠ .S893A(T) ʫ P-glikoproteinu (P-gp), ʜʦʙʠʿʝʥʠ ʩʫ 

ʩʣʝʜʝ˂ʠ ʨʝʟʫʣʪʘʪʠ: ʠ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʠ ʢʦʜ ʟʜʨʘʚʠʭ ʢʦʥʪʨʦʣʘ ʥʘʿʟʘʩʪʫʧˀʝʥʠʿʠ ʩʫ ʙʠʣʠ 

ʭʝʪʝʨʦʟʠʛʦʪʠ TG ʠ GG ʭʦʤʦʟʠʛʦʪʠ (ʟʘʩʪʫʧˀʝʥʦʩʪʠ 41% ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʠ 42% ʢʦʜ ʟʜʨʘʚʠʭ 

ʢʦʥʪʨʦʣʘ, ʦʜʥʦʩʥʦ 35% ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʠ 45% ʢʦʜ ʟʜʨʘʚʠʭ ʢʦʥʪʨʦʣʘ). ʅʠʿʝ ʜʝʪʝʢʪʦʚʘʥʘ 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʜʝʪʝʢʮʠʿʠ ʧʦʿʝʜʠʥʠʭ ʛʝʥʦʪʠʧʦʚʘ ʢʦʜ ʦʙʦʣʝʣʠʭ ʠ ʟʜʨʘʚʠʭ 

ʢʦʥʪʨʦʣʘ (p=0,335, Fiġerov egzaktni test) (ʉʣʠʢʘ 1.7.). 
 

 
ʉʣʠʢʘ 1.7. ɿʘʩʪʫʧˀʝʥʦʩʪ ʨʘʟʣʠʯʠʪʠ ʘʣʝʣʘ ʚʘʨʿʘʥʪʝ rs2030582 ʢʦʜ ʦʙʦʣʝʣʠʭ ʦʜ HLL ʠ ʟʜʨʘʚʠʭ ʢʦʥʪʨʦʣʘ. ʂʦʜ 

HLL ʧʘʮʠʿʝʥʘʪʘ ʨʘʩʧʦʜʝʣʘ ʿʝ ʙʠʣʘ ʩʣʝʜʝ˂ʘ; TT 11/46, GG 16/46 ʠ TG 19/46 ʧʘʮʠʿʝʥʘʪʘ. ʂʦʜ ʟʜʨʘʚʠʭ ʢʦʥʪʨʦʣʘ 

ʧʨʠʩʫʩʪʚʦ  TT ʚʘʨʿʘʥʪʝ ʥʘʹʝʥʦ ʿʝʢʦʜ 7/53, GG ʢʦʜ 24/53, a TG ʢʦʜ 22/53. 
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3. ɽʢʩʧʨʝʩʠʿʘ  ABCB1 ʛʝʥʘ ʢʦʜ ʦʙʦʣʝʣʠʭ ʦʜ HLL ʠ ʢʦʜ ʟʜʨʘʚʠʭ ʢʦʥʪʨʦʣʘ 

 

ɸʥʘʣʠʟʠʨʘʥʦ ʿʝ ʫʢʫʧʥʦ 46 HLL ʧʘʮʠʿʝʥʘʪʘ. ʄʝʜʠʿʘʥʘ ʚʨʝʜʥʦʩʪʠ ʝʢʩʧʨʝʩʠʿʝ ABCB1 ʛʝʥʘ 

ʢʦʜ ʦʙʦʣʝʣʠʭ ʿʝ ʠʟʥʦʩʠʣʘ 20,37 (0,56-85,44) (ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ 27,09Ñ3,34). ʅʠʿʝ ʫʦʯʝʥʘ 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʥʠʚʦʫ ʝʢʩʧʨʝʩʠʿʝ ʦʚʦʛ ʛʝʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ABCB1 ʝʢʩʧʨʝʩʠʿʫ 

ʢʦʜ ʟʜʨʘʚʠʭ ʢʦʥʪʨʦʣʘ (ʤʝʜʠʿʘʥʘ 19,14 (16,18-29,67); ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ ʚʨʝʜʥʦʩʪ 

20,86±1,72)(p=0.812, U-test) (ʉʣʠʢʘ 1.8.). 

 

 
ʉʣʠʢʘ 1.8. Box-plot ʛʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʝʢʩʧʨʝʩʠʿʝ ABCB1 ʛʝʥʘ ʢʦʜ HLL ʧʘʮʠʿʝʥʘʪʘ ʠ ʟʜʨʘʚʠʭ ʢʦʥʪʨʦʣʘ. 

ʍʦʨʠʟʦʥʪʘʣʥʝ ʣʠʥʠʿʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʤʝʜʠʿʘʥʝ ʚʨʝʜʥʦʩʪʠ ʝʢʩʧʨʝʩʠʿʝ ʫ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʛʨʫʧʘʤʘ.  

 

 

ʇʨʠʤʝʥʦʤ Ăcut-off finderñ on-line ʧʨʦʛʨʘʤʘ ʠ ROC ʘʥʘʣʠʟʦʤ, ʜʝʬʠʥʠʩʘʣʠ ʩʤʦ Ăcut-offñ 

ʚʨʝʜʥʦʩʪ ʝʢʩʧʨʝʩʠʿʝ ABCB1 ʛʝʥʘ ʥʘ ʦʩʥʦʚʫ ʢʦʿʝ ʩʝ ʥʘʿʧʨʝʮʠʟʥʠʿʝ ʤʦʞʝ ʧʨʝʜʚʠʜʝʪʠ ʢʦʿʠ ʦʜ 

ʧʘʮʠʿʝʥʘʪʘ ʠʤʘ ʚʠʩʦʢʫ ʝʢʩʧʨʝʩʠʿʫ ABCB1 ʛʝʥʘ (ABCB1
+
), ʘ ʢʦʜ ʢʦʿʠʭ ʩʝ ʝʢʩʧʨʝʩʠʿʘ ʦʚʦʛ 

ʛʝʥʘ ʥʝ ʨʘʟʣʠʢʫʿʝ ʦʜ ʥʠʚʦʘ ʜʝʪʝʢʪʦʚʘʥʦʛ ʤʝʹʫ ʟʜʨʘʚʠʤ ʢʦʥʪʨʦʣʘʤʘ (ABCB1
-
). ʆʚʘ ʚʨʝʜʥʦʩʪ 

ABCB1 ʝʢʩʧʨʝʩʠʿʝ ʿʝ ʠʟʥʦʩʠʣʘ 24,46. ʅʘʢʦʥ ʫʚʦʹʝˁʘ ʜʘʪʝ ʚʨʝʜʥʦʩʪʠ, ʥʘʰʘ ʢʦʥʪʨʦʣʘ HLL 

ʧʘʮʠʿʝʥʘʪʘ ʿʝ ʙʠʣʘ ʩʘʯʠˁʝʥʘ ʦʜ 18 ʧʘʮʠʿʝʥʘʪʘ (39%) ʩʘ ABCB1
+  
ʩʘʪʘʫʩʦʤ ʠ ʦʜ 28 

ʧʘʮʠʿʝʥʘʪʘ
 
(61%) ʩʘ ABCB1

-
 ʩʪʘʪʫʩʦʤ (ʉʣʠʢʘ 1.9. ʠ ʉʣʠʢʘ 2.0.). 
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ʉʣʠʢʘ 1.9. ROC ʘʥʘʣʠʟʘ ʝʢʩʧʨʝʩʠʿʝ ABCB1 ʛʝʥʘ ʠ ʧʨʦʥʘʣʘʞʝˁʝ cut-off ʚʨʝʜʥʦʩʪʠ ʟʘ ʢʦʿʫ ʿʝ ʝʢʩʧʨʝʩʠʿʘ ʜʘʪʦʛ 

ʛʝʥʘ ʧʦʟʠʪʠʚʘʥ ʤʘʨʢʝʨ ʟʘ ʧʨʠʩʫʩʪʚʦ ʙʦʣʝʩʪʠ 

 
ʉʣʠʢʘ 2.0. ĂWaterfallñʛʨʘʬʠʢ ʨʘʩʧʦʜʝʣʝ ʚʠʩʠʥʝ ʝʢʩʧʨʝʩʠʿʝ ABCB1 ʛʝʥʘ ʫ ʦʜʥʦʩʫ ʥʘ  Ăcut-offñ ʚʨʝʜʥʦʩʪ 
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4. ʀʩʧʠʪʠʚʘˁʝ ʫʪʠʮʘʿʘ ʨʘʟʣʠʯʠʪʠʭ ʚʘʨʿʘʥʪʠ ʘʣʝʣʘ ABCB1 ʛʝʥʘ ( T3435C i 

T2677G(A)) ʥʘ ʚʠʩʠʥʫ ʝʢʩʧʨʝʩʠʿʝ ABCB1 ʛʝʥʘ ʢʦʜ ʦʙʦʣʝʣʠʭ ʦʜ HLL 

 

 

ʀʩʧʠʪʠʚʘˁʝ ʫʪʠʮʘʿʘ ʨʘʟʣʠʯʠʪʠʭ ʛʝʥʦʪʠʧʦʚʘ ʠ ʚʘʨʿʘʥʪʠ ʚʘʨʿʘʥʪʠ T3435C i T2677G(A) ʥʘ 

ʝʢʩʧʨʝʩʠʿʫ ABCB1 ʛʝʥʘ ʥʠʩʫ ʫʦʯʝʥʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ (p=0,494 i p=0,780, U-
test) (ʉʣʠʢʘ 2.1. ʠ ʩʣʠʢʘ 2.2.). 

 

 

  
ʉʣʠʢʘ 2.1. Box-plot ʛʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʝʢʩʧʨʝʩʠʿʝ  ABCB1 ʛʝʥʘ ʢʦʜ HLL ʧʘʮʠʿʝʥʘʪʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ T3435C 

ʛʝʥʦʪʠʧʦʚʘ. ʍʦʨʠʟʦʥʪʘʣʥʝ ʣʠʥʠʿʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʤʝʜʠʿʘʥʝ ʚʨʝʜʥʦʩʪʠ ʝʢʩʧʨʝʩʠʿʝ ʫ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʛʨʫʧʘʤʘ.. 

 
 
ʉʣʠʢʘ 2.2. Box-plot ʛʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʝʢʩʧʨʝʩʠʿʝ ABCB1 ʛʝʥʘ ʢʦʜ  HLL ʧʘʮʠʿʝʥʘʪʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ( 

T2677G(A) ʛʝʥʦʪʠʧʘ. ʍʦʨʠʟʦʥʪʘʣʥʝ ʣʠʥʠʿʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʤʝʜʠʿʘʥʝ ʚʨʝʜʥʦʩʪʠ ʝʢʩʧʨʝʩʠʿʝ ʫ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ 

ʛʨʫʧʘʤʘ.  
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ʉʣʠʯʥʠ ʨʝʟʫʣʪʘʪʠ ʩʫ ʜʦʙʠʿʝʥʠ ʠ ʢʘʜʘ ʿʝ ʝʢʩʧʨʝʩʠʿʘ ABCB1 ʛʝʥʘ ʧʦʩʤʘʪʨʘʥʘ ʢʘʦ 

ʢʘʪʝʛʦʨʠʿʩʢʘ ʧʨʦʤʝʥˀʠʚʘ, ʦʜʥʦʩʥʦ ʢʘʜʘ ʿʝ ʮʝʣʦʢʫʧʥʘ ʛʨʫʧʘ HLL ʧʘʮʠʿʝʥʘʪʘ ʧʦʜʝˀʝʥʘ ʥʘ 

ABCB1
+
 ʠ ʥʘ ABCB1

-
 (p=0,859 i p=1,00, Fiġerov egzaktni test)(ʊʘʙʝʣʘ 1.2. ʠ ʪʘʙʝʣʘ 1.3.) 

 

 

 
 

                  

ABCB1 

ʝʢʩʧʨʝʩʠʿʘ ʋʢʫʧʥʦ 

  ABCB1
-
 ABCB1

+
  

ɺʘʨʿʘʥʪʘ TT 9 7 16 

T3435C CC 7 3 10 

 CT 12 8 20 

ʋʢʫʧʥʦ  28 18 46 
ʊʘʙʝʣʘ 1.2.  ʋʯʝʩʪʘʣʦʩʪ ʧʦʿʝʜʠʥʠʭ T3435C ʛʝʥʦʪʠʧʦʚʘ ʫ ABCB1

- 
ʠ  ABCB1

+
 ʛʨʫʧʠ ʧʘʮʠʿʝʥʘʪʘ. 

 

                  

ABCB1 

ʝʢʩʧʨʝʩʠʿʘ ʋʢʫʧʥʦ 

  ABCB1
-
 ABCB1

+
  

ɺʘʨʿʘʥʪʘ TT 7 4 11 

T2677G(A) GG 10 6 16 

 TG 11 8 19 

ʋʢʫʧʥʦ  28 18 46 
ʊʘʙʝʣʘ 1.3. ʋʯʝʩʪʘʣʦʩʪ ʧʦʿʝʜʠʥʠʭ T2677G(a) ʛʝʥʦʪʠʧʦʚʘ ʫ  ABCB1

- 
ʠ ABCB1

+
 ʛʨʫʧʠ ʧʘʮʠʿʝʥʘʪʘ. 

 
 

5. ʋʪʠʮʘʿ ʚʠʩʠʥʝ ʝʢʩʧʨʝʩʠʿʝ ABCB1 ʛʝʥʘ ʥʘ ʦʜʛʦʚʦʨ ʥʘ ʪʝʨʘʧʠʿʫ ʦʙʦʣʝʣʠʭ ʦʜ 

HLL  

 

 

ʆʜ 46 ʠʟʫʯʘʚʘʥʠʭ HLL  ʧʘʮʠʿʝʥʘʪʘ, ʧʦʜʘʮʠ ʦ ʦʜʛʦʚʦʨʫ ʥʘ ʧʨʠʤʝˁʝʥʫ ʪʝʨʘʧʠʿʫ ʙʠʦ ʿʝ 

ʜʦʩʪʫʧʘʥ ʟʘ ˁʠʭ 12. ʂʦʜ 7/12 ʧʘʮʠʿʝʥʘʪʘ ʧʨʠʤʝ˂ʝʥ ʿʝ ʢʦʤʧʣʝʪʘʥ ʦʜʛʦʚʦʨ ʥʘ ʪʝʨʘʧʠʿʫ, ʜʦʢ 
ʿʝ ʢʦʜ ˁʠʭ 5/12 ʟʘʙʝʣʝʞʝʥ ʧʘʨʮʠʿʘʣʥʠ ʦʜʛʦʚʦʨ. ɽʢʩʧʨʝʩʠʿʘ ABCB1 ʛʝʥʘ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ 

ʧʘʨʮʠʿʘʣʥʠʤ ʦʜʛʦʚʦʨʦʤ ʙʠʣʘ ʿʝ ʟʥʘʯʘʿʥʦ ʚʠʰʘ ʦʜ ʥʠʚʦʘ ʜʝʪʝʢʪʦʚʘʥʦʛ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ 

ʢʦʤʧʣʝʪʥʠʤ ʦʜʛʦʚʦʨʦʤ ʥʘ ʪʝʨʘʧʠʿʫ (p=0,030, U/test)(ʉʣʠʢʘ 2.3.). 
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ʉʣʠʢʘ 2.3. Box-plot ʛʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʚʠʩʠʥʝ ʝʢʩʧʨʝʩʠʿʝ ABCB1 ʛʝʥʘ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʢʦʤʧʣʝʪʥʠʤ ʠ ʩʘ 

ʧʘʨʮʠʿʘʣʥʠʤ ʦʜʛʦʚʦʨʦʤ ʥʘ ʪʝʨʘʧʠʿʫ. ʄʝʜʠʿʘʥʘ ABCB1 eʢʩʧʨʝʩʠʿʝ  ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʢʦʤʧʣʝʪʥʠʤ ʦʜʛʦʚʦʨʦʤ 

ʠʟʥʦʩʠʣʘ ʿʝ 13,51 (0,65-23,52), ʰʪʦ ʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʦ ʥʠʞʝ ʦʜ ʥʠʚʦʘ ʜʝʪʝʢʪʦʚʘʥʦʛ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ 

ʧʘʨʮʠʿʘʣʥʠʤ ʦʜʛʦʚʦʨʦʤ 36,58 (11,99-85,44). 

 

ʉʣʠʯʘʥ ʥʘʣʘʟ ʿʝ ʜʦʙʠʿʝʥ ʠ ʢʘʜʘ ʿʝ ʝʢʩʧʨʝʩʠʿʘ ABCB1 ʛʝʥʘ ʧʦʩʤʘʪʨʘʥʘ ʢʘʦ ʢʘʪʝʛʦʨʠʿʩʢʘ 

ʧʨʦʤʝʥˀʠʚʘ, ʦʜʥʦʩʥʦ ʢʘʜʘ ʩʫ ʧʘʮʠʿʝʥʪʠ ʧʦʜʝˀʝʥʠ ʥʘ  ABCB1
+
 ʠ ʥʘ ABCB1

-
 (p=0,010, 

Fiġerov egzaktni test)(ʊʘʙʝʣʘ 1.4.). 

 

               ɸBCB1 

ʝʢʩʧʨʝʩʠʿʘ 

 ʋʢʫʧʥʦ 

  ABCB1
-
 ABCB1

+
  

ʆʜʛʦʚʦʨ ʥʘ ʢʦʤʧʣʝʪʘʥ ʦʜʛʦʚʦʨ 7 0 7 

ʪʝʨʘʧʠʿʫ ʧʘʨʮʠʿʘʣʥʠ ʦʜʛʦʚʦʨ 1 4 5 

ʋʢʫʧʥʦ  8 4 12 
ʊʘʙʝʣʘ 1.4. ɿʘʩʪʫʧˀʝʥʦʩʪ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʧʘʨʮʠʿʘʣʥʠʤ ʠ ʢʦʤʧʣʝʪʥʠʤ ʦʜʛʦʚʦʨʦʤ ʥʘ ʪʝʨʘʧʠʿʫ ʫ ʦʜʥʦʩʫ ʥʘ 

ABCB1
+
 ʠ ʥʘ ABCB1

- 
ʩʪʘʪʫʩ. 

 

 

6. ʋʪʠʮʘʿ ʚʠʩʠʥʝ ʨʝʣʘʪʠʚʥʦʛ ʦʜʥʦʩʘ Bcl2/Bax ʛʝʥʩʢʝ ʝ ʢʩʧʨʝʩʠʿʝ ʥʘ ʦʜʛʦʚʦʨ ʥʘ 

ʪʝʨʘʧʠʿʫ ʦʙʦʣʝʣʠʭ ʦʜ HLL 

 

 

ɱʝʜʥʘ ʦʜ ʛʣʘʚʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ HLL ʿʝʩʪʝ ʘʥʪʠʘʧʦʧʪʦʪʩʢʠ ʩʪʘʪʫʩ ʣʝʫʢʝʤʠʿʩʢʠʭ ˂ʝʣʠʿʘ, 
ʫʟʨʦʢʦʚʘʥ ʧʨʝʚʘʩʭʦʜʥʦ ʫʚʝ˂ʘʥʦʤ ʝʢʩʧʨʝʩʠʿʦʤ ʘʥʪʠ-ʘʧʦʧʪʦʪʩʢʠʭ ʛʝʥʘ ʢʘʦ ʰʪʦ ʿʝ Bcl2, ʠ 

ʩʥʠʞʝʥʦʤ ʝʢʩʧʨʝʩʠʿʦʤ ʧʨʦ-ʘʧʦʧʪʦʪʩʢʠʭ ʛʝʥʘ ʢʘʦ ʰʪʦ ʿʝ Bax. ʄʝʹʫʪʠʤ, ʨʝʣʘʪʠʚʘʥ ʦʜʥʦʩ 

ʝʢʩʧʨʝʩʠʿʝ ʦʚʘ ʜʚʘ ʛʝʥʘ ʪʿ. Bcl2/Bax, ʿʝ ʚʨʝʜʥʦʩʪ ʢʦʿʘ ʿʝ ʥʘʿʙʦˀʠ ʧʘʨʘʤʝʪʘʨ ʟʘ ʧʨʝʜʠʢʮʠʿʫ 

ʘʥʪʠ- ʠʣʠ ʧʨʦ- ʘʧʦʧʪʦʪʩʢʦʛ ʩʘʪʘʪʫʩʘ. ʋʚʝ˂ʘʥ ʦʜʥʦʩ Bcl2/Bax ʫʢʘʟʫʿʝ ʥʘ ʘʢʪʠʚʥʦʩʪ ʘʥʪʠ-
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ʘʧʦʧʪʦʪʩʢʠʭ ʤʝʭʘʥʠʟʘʤʘ, ʧʘ ʩʘʤʠʤ ʪʠʤ ʤʦʞʝ ʫʢʘʟʘʪʠ ʥʘ ʧʨʠʩʫʩʪʚʦ ʨʝʟʠʩʪʝʥʮʠʿʝ ʥʘ 

ʪʝʨʘʧʠʿʫ. 

ʋʧʦʨʝʹʠʚʘˁʝʤ ʚʠʩʠʥʝ Bcl2/Bax ʦʜʥʦʩʘ, ʜʝʪʝʢʪʦʚʘʥʠʤ ʢʦʜ ʧʦʿʝʜʠʥʠʭ ʧʘʮʠʿʝʥʘʪʘ ʩʘ 

ʧʘʨʮʠʿʘʣʥʠʤ ʦʜʛʦʚʦʨʦʤ ʥʘ ʪʝʨʘʧʠʿʫ (p=0,048, U-test) (ʉʣʠʢʘ 2.4.). 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
ʉʣʠʢʘ 2.4. Box-plot ʛʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʚʠʩʠʥʝ 

Bcl2/Bax ʨʝʣʘʪʠʚʥʦʛ ʦʜʥʦʩʘ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ 

ʢʦʤʧʣʝʪʥʠʤ ʠ ʧʘʨʮʠʿʘʣʥʠʤ ʦʜʛʦʚʦʨʦʤ ʥʘ 

ʪʝʨʘʧʠʿʫ. Kʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʢʦʤʧʣʝʪʥʠʤ 

ʦʜʛʦʚʦʨʦʤ ʤʝʜʠʿʘʥʘ Bcl2/Bax ʨʝʣʘʪʠʚʥʦʛ 

ʦʜʥʦʩʘ ʠʟʥʦʩʠʣʘ ʿʝ 3,96 (1,94-8,17),ʰʪʦ ʿʝ ʙʠʣʦ 

ʟʥʘʯʘʿʥʦ ʥʠʞʝ ʦʜ ʥʠʚʦʘ ʜʝʪʝʢʪʦʚʘʥʦʛ ʢʦʜ 

ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʧʘʨʮʠʿʘʣʥʠʤ ʦʜʛʦʚʦʨʦʤ 6,76 (5,45-12,59). 

 

 

7. ʇʦʚʝʟʘʥʦʩʪ ʝʢʩʧʨʝʩʠʿʝ ABCB1 ʛʝʥʘ, Bcl2/Bax ʨʝʣʘʪʠʚʥʦʛ ʦʜʥʦʩʘ ʠ ʦʜʛʦʚʦʨʘ ʥʘ 

ʪʝʨʘʧʠʿʫ ʢʦʜ ʦʙʦʣʝʣʠʭ ʦʜ HLL 

 

ʂʘʢʦ ʩʤʦ ʟʘʩʝʙʥʦ ʫʪʚʨʜʠʣʠ ʧʦʩʪʦʿʘˁʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʧʦʚʝʟʘʥʦʩʪʠ ʝʢʩʧʨʝʩʠʿʝ 

ABCB1 ʛʝʥʘ , ʢʘʦ ʠ ʧʦʚʠʰʝʥʦʛ  Bcl2/Bax ʨʝʣʘʪʠʚʥʦʛ ʦʜʥʦʩʘ ʠ ʦʜʛʦʚʦʨʘ ʥʘ ʪʝʨʘʧʠʿʫ, 

ʠʩʧʠʪʘʣʠ ʩʤʦ ʧʦʩʪʦʿʘˁʝ ʢʦʨʝʣʘʮʠʿʝ ʠʟʤʝʹʫ ʦʚʘ ʜʚʘ ʧʘʨʘʤʝʪʨʘ. 

ʅʠʿʝ ʫʪʚʨʹʝʥʦ ʧʦʩʪʦʿʘˁʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʢʦʨʝʣʘʮʠʿʝ ʠʟʤʝʹʫ ʚʨʝʜʥʦʩʪʠ Bcl2/Bax 

ʨʝʣʘʪʠʚʥʦʛ ʦʜʥʦʩʘ ʠ ABCB1 ʝʢʩʧʨʝʩʠʿʝ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ (Spirmanov koeficijent korelacije 
0,222, p=0,138). 
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5. ɼʀʉʂʋʉʀɱɸ 
 

ɴʝʣʠʿʝ ʢʘʥʮʝʨʘ ʨʘʟʚʠʿʘʿʫ ʤʥʦʛʦʙʨʦʿʥʝ ʩʪʨʘʪʝʛʠʿʝ ʢʘʢʦ ʙʠ ʠʟʙʝʛʣʝ ʜʝʿʩʪʚʦ ʪʝʨʘʧʠʿʝ. ʄʝʹʫ 

ˁʠʤʘ, ʤʦ˂ʥʦ ʩʨʝʜʩʪʚʦ ʿʝ ʧʨʠʩʫʩʪʚʦ ʠʣʠ ʩʪʠʮʘˁʝ ʚʠʰʝʩʪʨʫʢʝ ʨʝʟʠʩʪʝʥʮʠʿʝ ʥʘ ʣʝʢʦʚʝ (ʝʥʛ. 

multi-drug resistance - MDR), ʢʦʿʘ ʫʤʘˁʫʿʝ ʝʬʠʢʘʩʥʦʩʪ ʭʝʤʠʦʪʝʨʘʧʠʿʝ.  MDR ʿʝ, ʠʟʤʝʹʫ 
ʦʩʪʘʣʠʭ ʤʝʭʘʥʠʟʘʤʘ,  ʧʦʩʨʝʜʦʚʘʥʘ ABC ʪʨʘʥʩʧʦʨʪʝʨʠʤʘ ʢʦʿʠ ʠʤʘʿʫ ʬʫʥʢʮʠʿʫ ʝʬʣʫʢʩʥʠʭ 

ʧʫʤʧʠ ʢʦʿʝ ʤʦʛʫ ʜʘ ʝʣʠʤʠʥʠʰʫ ʨʘʟʣʠʯʠʪʝ ʣʝʢʦʚʝ ʠʟ ʪʫʤʦʨʩʢʝ ˂ʝʣʠʿʝ (Aquali et al. 2005). 

ʅʘʿʟʥʘʯʘʿʥʠʿʠ ʠ ʥʘʿʙʦˀʝ ʠʟʫʯʝʥ  ABC ʪʨʘʥʩʧʦʨʪʝʨ ʿʝ ʇ- ʛʣʠʢʦʧʨʦʪʝʠʥ, ʢʦʜʠʨʘʥ ABCB1 

ʛʝʥʦʤ. ʋ ʍʃʃ  ʿʝ ʠʟʫʯʘʚʘʥʘ ʫʣʦʛʘ  ʇ- ʛʣʠʢʦʧʨʦʪʝʠʥʘ, ʘʣʠ ʨʝʟʫʣʪʘʪʝ ʥʠʿʝ ʣʘʢʦ ʫʧʦʨʝʜʠʪʠ 

(Friedenberg et al 2004).  ʊʘʢʦʹʝ  ʿʝ ʧʦʢʘʟʘʥʦ ʜʘ ʩʝ ʨʝʟʠʩʪʝʥʮʠʿʘ ʥʘ ʣʝʢʦʚʝ ʨʘʟʣʠʯʠʪʦ 

ʤʘʥʠʬʝʩʪʫʿʝ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʦʙʦʣʝʣʠʭ ʦʜ ʍʃʃ ʠ ʜʘ ʿʝ ʛʝʥʝʪʠʯʢʠ ʜʝʪʝʨʤʠʥʠʩʘʥʘ 

(Rosenwald 2006). 

ɼʨʫʛʠ ʚʦʜʝ˂ʠ ʤʝʭʘʥʠʟʘʤ ʢʦʿʠ ʫʯʝʩʪʚʫʿʫ ʫ ʨʝʟʠʩʪʝʥʮʠʿʠ ʥʘ ʣʝʢʦʚʝ ʢʦʿʠ ʩʝ ʧʨʠʤʝˁʫʿʫ ʫ 

ʣʝʯʝˁʫʍʃʃ ʿʝ ʧʦʚʠʰʝʥʘ ʘʢʪʠʚʥʦʩʪ ʘʥʪʠʘʧʦʧʪʦʪʩʢʦʛ ʩʠʩʪʝʤʘ (ʘʧʦʧʪʦʪʩʢʘ ʨʝʟʠʩʪʝʥʮʠʿʘ). 

ʄʘʜʘ ʠʤʘ ʩʚʝ ʚʠʰʝ ʧʦʢʘʟʘʪʝˀʘ ʜʘ ʍʃʃ ˂ʝʣʠʿʝ ʧʨʦʣʠʬʝʨʠʰʫ ʠ ʫʤʠʨʫ ʫ ʟʥʘʯʘʿʥʦʤ ʩʪʝʧʝʥʫ 

(Messmer et al. 2005, van Gent et al.2008) , ʧʦʨʝʤʝ˂ʘʿ ʘʧʦʧʪʦʟʝ ʦʩʪʘʿʝ ˁʠʭʦʚʘ ʥʘʿʟʥʘʯʘʿʥʠʿʘ 
ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ. ʀʟʨʘʞʝʥʘ ʿʝ ʨʘʟʣʠʢʘ ʫ ʘʧʦʧʪʦʪʩʢʦʤ ʧʦʪʝʥʮʠʿʘʣʫ ˂ʝʣʠʿʘ ʍʃʃ ʤʝʹʫ 

ʧʘʮʠʿʝʥʪʠʤʘ (Sieklucka et al. 2008, Kravic-Stevovic et al. 2014). ɻʝʥʝʪʠʯʢʝ ʧʨʦʤʝʥʝ ʠ 

ʠʟʤʝˁʝʥʘ ʝʢʩʧʨʝʩʠʿʘ ʨʝʛʫʣʘʪʦʨʘ ʘʧʦʧʪʦʟʝ ʜʝʪʝʢʪʦʚʘʥʝ ʩʫ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʍʃʃ.   

ʎʠˀ ʥʘʰʝ ʩʪʫʜʠʿʝ ʿʝ ʙʠʦ ʘʥʘʣʠʟʘ ʫʪʠʮʘʿʘ ʬʘʨʤʘʢʦʛʝʥʝʪʠʯʢʠʭ ʤʘʨʢʝʨʘ ʫʢˀʫʯʝʥʠʭ ʫ 

ʨʝʟʠʩʪʝʥʮʠʿʫ ʥʘ ʭʝʤʠʦʪʝʨʘʧʠʿʫ (ʝʢʩʧʨʝʩʠʿʘ ABCB1 ʛʝʥʘ ʠ ʧʦʣʠʤʦʨʬʠʟʘʤ  ʜʚʝ ʚʘʨʠʿʘʥʪʝ ʫ 

ABCB1 ʛʝʥʫ (rs1045642 ʠ  rs20132582), ʢʘʦ ʠ  ʝʢʩʧʨʝʩʠʿʘ Bcl2 ʠ Bax ʛʝʥʘ) ʥʘ ʪʝʨʘʧʠʿʩʢʠ 

ʦʜʛʦʚʦʨ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʦʙʦʣʝʣʠʭ ʦʜ ʭʨʦʥʠʯʥʝ ʣʠʤʬʦʮʠʪʥʝ ʣʝʫʢʝʤʠʿʝ. ʆʚʘ ʩʪʫʜʠʿʘ ʿʝ 

ʠʤʘʣʘ ʮʠˀ ʜʘ ʫʪʚʨʜʠ ʜʘ ʣʠ ʧʦʩʪʦʿʠ ʩʠʥʝʨʛʠʩʪʠʯʢʦ ʜʝʿʩʪʚʦ ʛʝʥʝʪʠʯʢʠʭ ʤʘʨʢʝʨʘ 

ʪʨʘʥʩʧʦʨʪʥʝ ʠ ʘʧʦʧʪʦʪʩʢʝ ʨʝʟʠʩʪʝʥʮʠʿʝ ʥʘ ʣʝʢʦʚʝ ʢʦʜ ʩʪʘʥʜʘʨʜʥʠʭ ʧʨʦʪʦʢʦʣʘ ʣʝʯʝˁʘ ʍʃʃ 

(FC protokol (fludarabin+ciklofosfamid). 

 

ʋʯʝʩʪʘʣʦʩʪ ʚʘʨʠʿʘʥʪʠ ʫ ABCB1 ʛʝʥʫ, 3435C > T ʠ 2677G > T/A, ʫ ʟʜʨʘʚʦʿ ʧʦʧʫʣʘʮʠʿʠ 

ʉʨʙʠʿʝ 

ʋʯʝʩʪʘʣʦʩʪ ʚʘʨʠʿʘʥʪʥʦʛ ʘʣʝʣʘ 3435C ʫ ʩʚʝʪʩʢʦʿ ʧʦʧʫʣʘʮʠʿʠ ʚʘʨʠʨʘ ʦʜ 34-90% (Dey et al. 

2006). ʋ ʥʘʰʦʿ ʩʪʫʜʠʿʠ, ʦʚʘʿ ʚʘʨʠʿʘʥʪʥʠ ʘʣʝʣ ʿʝ ʙʠʦ ʧʨʠʩʫʪʘʥ ʩʘ ʫʯʝʩʪʘʣʦʰ˂ʫ ʦʜ 50% ʫ 

ʟʜʨʘʚʦʿ ʧʦʧʫʣʘʮʠʿʠ.  

ɺʘʨʠʿʘʥʪʥʠ ʘʣʝʣ 2677T ʿʝ ʧʨʠʩʫʪʘʥ ʫ ʩʚʝʪʩʢʦʿ ʧʦʧʫʣʘʮʠʿʠ ʩʘ ʫʯʝʩʪʘʣʦʰ˂ʫ ʦʜ  2ï65% 

(International HapMap project (www.hapmap.org). ʍʦʤʦʟʠʛʦʪʥʠ ʛʝʥʦʪʠʧ (2677Tʊ) ʫ ʥʘʰʦʿ 

ʧʦʧʫʣʘʮʠʿʠ ʿʝ ʟʘʩʪʫʧˀʝʥ ʩʘ ʫʯʝʩʪʘʣʦʰʯʫ ʦʜ 13%. ʍʦʤʦʟʠʛʦʪʥʠ ʛʝʥʦʪʠʧ (2677GG) ʿʝ ʚʝ˂ʠ 

ʦʜ  81% ʫ ʧʦʧʫʣʘʮʠʿʘʤʘ ɸʬʨʠʢʝ, ʜʦʢ ʿʝ ʫ ʫʯʝʩʪʘʣʦʩʪ ʦʜ 10ï32% ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʟʘ ʙʝʣʫ 

ʧʦʧʫʣʘʮʠʿʫ, ʘʤʝʨʠʯʢʝ ʀʥʜʠʿʘʥʮʝ ʠ ɸʟʠʿʘʪʝ. ʂʦʜ ʥʘʩ ʿʝ ʦʚʘʿ ʛʝʥʦʪʠʧ ʫ ʟʜʨʘʚʦʿ ʧʦʧʫʣʘʮʠʿʠ 
ʙʠʦ ʟʘʩʪʫʧˀʝʥ ʩʘ 45%. Alel 2677A je relativno redak (0-17%) (Cascorbi et al. 2001). 

 

ʋʯʝʩʪʘʣʦʩʪ ʚʘʨʠʿʘʥʪʠ ʫ ABCB1 ʛʝʥʫ, 3435C > T ʠ 2677G > T/A, ʢʦʜ ʦʙʦʣʝʣʠʭ ʦʜ ʍʃʃ  

ʋ ʥʘʰʦʿ ʩʪʫʜʠʿʠ ʥʠʿʝ ʜʝʪʝʢʪʦʚʘʥʘ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʫʯʝʩʪʘʣʦʩʪʠ ʚʘʨʠʿʘʥʪʥʠʭ 

ʘʣʝʣʘ , ʥʠʪʠ ʫ ʜʠʩʪʨʠʙʫʮʠʿʠ ʧʦʿʝʜʠʥʠʭ ʛʝʥʦʪʠʧʦʚʘ ʥʠʪʠ ʟʘ ʚʘʨʠʿʘʥʪʫ 3435C > T, ʥʠʪʠ ʟʘ 

2677G > T/A ʠʟʤʝʹʫ ʟʜʨʘʚʠʭ ʢʦʥʪʨʦʣʘ ʠ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʍʃʃ. ʆʚʘʿ ʧʦʜʘʪʘʢ ʫʢʘʟʫʿʝ ʥʘ ʪʦ ʜʘ 

ʦʚʝ ʛʝʥʝʪʠʯʢʝ ʚʘʨʠʿʘʥʪʝ ʥʠʩʫ ʬʘʢʪʦʨʠ ʨʠʟʠʢʘ ʟʘ ʦʙʦˀʝʚʘˁʝ ʦʜ ʍʃʃ- ʅʘʰʠ ʨʝʟʫʣʪʘʪʠ ʩʫ ʫ 

ʩʘʛʣʘʩʥʦʩʪʠ ʩʘ ʜʨʫʛʠʤ ʩʪʫʜʠʿʘʤʘ,  ʢʦʿʝ ʪʘʢʦʹʝ ʧʦʢʘʟʫʿʫ ʜʘ ʦʚʝ ʚʘʨʠʿʘʥʪʝ ʥʠʩʫ ʧʦʚʝʟʘʥʝ ʩʘ 

ʨʠʟʠʢʦʤ ʟʘ ʧʦʿʘʚʫ ʤʘʣʠʛʥʠʪʝʪʘ (Bosch 2008).  
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ɽʢʩʧʨʝʩʠʿʘ ABCB1 ʛʝʥʘ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʍʃʃ  

ɴʝʣʠʿʝ ʍʃʃ ʦʙʠʯʥʦ ʝʢʩʧʨʠʤʠʨʘʿʫ ʚʠʰʝ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʦʪʝʠʥʘ ʢʦʿʠ ʩʫ ʫʢˀʫʯʝʥʠ ʫ MDR, 

ʦʜ ʢʦʿʠʭ ʩʫ ʥʘʿʟʥʘʯʘʿʥʠʿʠ ʇ-ʛʣʠʢʦʧʨʦʪʝʠʥ (P-gp, ʧʦʟʥʘʪ ʠ ʢʘʦ MDR1 ʠ ABCB1), 

 ʄʈʇ1 ʧʨʦʪʝʠʥ (ʝʥʛ. multidrug resistance-associated protein-1, MRP1, ABCC1) ʠ ʃʈʇ 

ʧʨʦʪʝʠʥ (ʝʥʛ. lung resistance protein, LRP) (Consoli et al. 2002). ʈʝʣʘʪʠʚʥʦ ʚʠʩʦʢ ʥʠʚʦ ʇ- 
ʛʣʠʢʦʧʨʦʪʝʠʥʘ, ʢʣʘʩʠʯʥʠ ʤʝʭʘʥʠʟʘʤ ʧʨʝʢʦ ʢʦʛʘ ˂ʝʣʠʿʘ ʦʩʪʚʘʨʫʿʝ MDR, ʠʟʛʣʝʜʘ ʜʘ ʿʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʫʤʦʨʩʢʠʭ ˂ʝʣʠʿʘ ʫ ʍʃʃ. ʇ-ʛʣʠʢʦʧʨʦʪʝʠʥ ʿʝ ʜʝʪʝʢʪʦʚʘʥ ʫ 48ï100% 

ʫʟʦʨʘʢʘ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʍʃʃ, ʤʘʜʘ ʿʝ ˁʝʛʦʚ ʙʠʦʣʦʰʢʠ ʠ ʢʣʠʥʠʯʢʠ ʟʥʘʯʘʿ ʿʦʰ ʫʚʝʢ 

ʥʝʜʦʚʦˀʥʦ ʿʘʩʘʥ (Webb et al. 1998). ɺʘʞʥʦ ʿʝ ʠʩʪʘ˂ʠ ʜʘ ʩʫ ʩʫʧʩʪʨʘʪʠ ʇ-ʛʣʠʢʦʧʨʦʪʝʠʥʘ 

ʣʝʢʦʚʠ ʢʦʿʠ ʩʝ ʨʫʪʠʥʩʢʠ ʢʦʨʠʩʪʝ ʫ ʭʝʤʠʦʪʝʨʘʧʠʿʠ ʟʘ ʨʝʬʨʘʢʪʦʨʥʫ ʠ ʨʝʢʫʨʝʥʪʥʫ ʍʃʃ 

(Tsimberidou et al. 2003). ʊʘʢʦʹʝ ʩʫ ʩʫʧʩʪʨʘʪʠ ʇ-ʛʣʠʢʦʧʨʦʪʝʠʥʘ ʣʝʢʦʚʠ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʝ ʢʘʦ 

ʧʨʚʘ ʣʠʥʠʿʘ ʪʨʝʪʤʘʥʘ ʦʚʦʛ ʤʘʣʠʛʥʠʪʝʪʘ (Leporrier et al. 2001). 

ʋ ʥʘʰʦʿ ʛʨʫʧʠ ʍʃʃ ʧʘʮʠʿʝʥʘʪʘ, 40% ʧʘʮʠʿʝʥʘʪʘ ʿʝ ʠʤʘʣʦ ʚʠʩʦʢʫ ʝʢʩʧʨʝʩʠʿʫ ABCB1 ʛʝʥʘ, 

ʢʦʿʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʝ ʦʜ ʝʢʩʧʨʝʩʠʿʝ ʦʚʦʛ ʛʝʥʘ ʢʦʿʘ ʿʝ ʩʣʠʯʥʘ ʥʦʚʦʫ ʝʢʩʧʨʝʩʠʿʝ ʢʦʜ 

ʟʜʨʘʚʠʭ ʢʦʥʪʨʦʣʘ.  ʄʦʞʝ ʩʝ ʨʝ˂ʠ ʜʘ ʿʝ ʫ 40% ʧʘʮʠʿʝʥʘʪʘ ʝʢʩʧʨʝʩʠʿʘ ABCB1 ʛʝʥʘ ʧʦʟʠʪʠʚʘʥ 
ʤʘʨʢʝʨ ʟʘ ʧʦʪʝʥʮʠʿʘʣʥʫ ʧʦʿʘʚʫ ʨʝʟʠʩʪʝʥʮʠʿʝ ʥʘ ʣʝʢʦʚʝ, MDR. 

 

ʋʪʠʮʘʿ ʚʘʨʠʿʘʥʪʥʠʭ ʘʣʝʣʘ ABCB1 ʛʝʥʘ ( 3435C > T ʠ 2677G> T/A) ʥʘ ʝʢʩʧʨʝʩʠʿʫ 

ABCB1 ʛʝʥʘ ʢʦʜ ʦʙʦʣʝʣʠʭ ʦʜ ʍʃʃ 

ʉʪʫʜʠʿʝ ʢʦʨʝʣʘʮʠʿʝ ʧʨʦʤʝʥʘ ʫ ABCB1 ʛʝʥʫ ʩʘ ʥʠʚʦʦʤ ʝʢʩʧʨʝʩʠʿʝ ʦʚʦʛ ʛʝʥʘ ʩʫ 

ʢʦʥʪʨʘʜʠʢʪʦʨʥʝ (Hodges et al. 2011, Leschziner et al. 2007).  

ʋ ʿʝʜʥʦʿ ʩʪʫʜʠʿʠ 3435ʊʊ ʛʝʥʦʪʠʧ ʿʝ ʙʠʦ ʧʦʚʝʟʘʥ ʩʘ ʥʠʩʢʦʤ ʝʢʩʧʨʝʩʠʿʦʤ ABCB1 ʛʝʥʘ 

(Hoffmeyer et al. 2000), ʘʣʠ ʨʝʧʣʠʢʘʮʠʦʥʝ ʩʪʫʜʠʿʝ ʪʦ ʥʠʩʫ ʧʦʪʚʨʜʠʣʝ (Leschziner et al. 

2007). ʅʝʢʝ ʩʪʫʜʠʿʝ ʩʫ ʧʦʢʘʟʘʣʝ ʢʦʨʝʣʘʮʠʿʫ 3435ʊʊ ʩʘ ʩʥʠʞʝʥʠʤ ʥʠʚʦʦʤ ʝʢʩʧʨʝʩʠʿʝ 

ABCB1 ʛʝʥʘ (Wang et al. 2005), ʧʦʚʠʰʝʥʠʤ ʥʠʚʦʦʤ ʝʢʩʧʨʝʩʠʿʝ ABCB1 ʛʝʥʘ (Dey et al. 2006) 

ʠʣʠ ʦʜʩʫʩʪʚʦʤ ʫʪʠʮʘʿʘ ʛʝʥʦʪʠʧʘ ʥʘ ʝʢʩʧʨʝʩʠʿʫ ABCB1 ʛʝʥʘ (Owen et al. 2005). 
ʅʘʰʘ ʩʪʫʜʠʿʘ ʥʠʿʝ ʧʦʢʘʟʘʣʘ ʫʪʠʮʘʿ ʚʘʨʠʿʘʥʪʥʦʛ ʘʣʝʣʘ 3435C > T, ʥʠʪʠ ʚʘʨʠʿʘʥʪʥʠʭ 

ʛʝʥʦʪʠʧʦʚʘ ʥʘ ʝʢʩʧʨʝʩʠʿʫ ABCB1 ʛʝʥʘ. 

ʄʘʜʘ ʧʦʩʪʦʿʠ ʚʝʣʠʢʠ ʙʨʦʿ ʩʪʫʜʠʿʘ ʫʪʠʮʘʿʘ ʪʨʠʘʣʝʣʩʢʝ ʚʘʨʠʿʘʥʪʝ  2677G > T/A ʥʘ 

ʝʢʩʧʨʝʩʠʿʫ ABCB1 ʛʝʥʘ, ʨʝʟʫʣʪʘʪʠ ʩʫ ʦʧʨʝʯʥʠ. ʊʘʢʦ ʥʝʢʝ ʩʪʫʜʠʿʝ ʛʦʚʦʨʝ ʫ ʧʨʠʣʦʛ 

ʘʩʦʮʠʿʘʮʠʿʝ ʚʘʨʠʿʘʥʪʝ ʠ ʝʢʩʧʨʝʩʠʿʝ ʛʝʥʘ (Eichelbaum et al. 2004), ʘ ʥʝʢʝ ʥʝʛʠʨʘʿʫ ʪʫ 

ʘʩʦʮʠʿʘʮʠʿʫ (Owen et al. 2005). ʅʘʰʠ ʨʝʟʫʣʪʘʪʠ ʥʠʩʫ ʧʦʢʘʟʘʣʠ ʘʩʦʮʠʿʘʮʠʿʫ ʪʨʠʘʣʝʣʩʢʝ 

ʚʘʨʠʿʘʥʪʝ  2677G > T/A ʩʘ ʝʢʩʧʨʝʩʠʿʦʤ ABCB1 ʛʝʥʘ, ʩʣʠʯʥʦ ʤʥʦʛʠʤ ʩʪʫʜʠʿʘʤʘ (Estrela et al. 

2009). 

 

ʊʨʘʥʩʧʦʨʪʥʘ ʚʠʰʝʩʪʨʫʢʘ ʨʝʟʠʩʪʝʥʮʠʿʘ ʥʘ ʣʝʢʦʚʝ ʫ ʍʃʃ (ʪʨʘʥʩʧʦʨʪʥʘ MDR) 
ʋ ʤʥʦʛʠʤ ʩʪʫʜʠʿʘʤʘ ʿʝ ʠʟʫʯʘʚʘʥʘ ʘʩʦʮʠʿʘʮʠʿʘ ABCB1 ʛʝʥʦʪʠʧʘ ʠ ʘʢʪʠʚʥʦʩʪʠ ʇ-

ʛʣʠʢʦʧʨʦʪʝʠʥʘ ʩʘ ʢʣʠʥʠʯʢʠʤ ʠʩʭʦʜʦʤ ʍʃʃ ʧʦʩʣʝ ʧʨʠʤʝʥʝ ʣʝʢʦʚʘ ʢʦʿʠ ʩʫ ʩʫʧʩʪʨʘʪ ʇ-

ʛʣʠʢʦʧʨʦʪʝʠʥʘ, ʙʠʣʠ ʜʘ ʩʝ ʨʘʜʠ ʦ ʫʩʧʝʰʥʦʤ ʣʝʯʝˁʫ ʠʣʠ  ʥʝʞʝˀʝʥʠʤ ʜʝʿʩʪʚʠʤʘ ʣʝʢʦʚʘ 

(Leschziner et al. 2007). ʈʝʟʫʣʪʘʪʠ ʦʚʠʭ ʘʩʦʮʠʿʘʪʠʚʥʠʭ ʩʪʫʜʠʿʘ ʩʫ ʥʝʢʦʥʟʠʩʪʝʥʪʥʠ ʠ ʥʝ ʤʦʛʫ 

ʩʝ ʚʘʣʠʜʠʨʘʪʠ ʫ ʨʝʧʣʠʢʘʮʠʦʥʠʤ ʩʪʫʜʠʿʘʤʘ.   

ʋ ʥʘʰʦʿ ʩʪʫʜʠʿʠ ʫ ʢʦʿʦʿ ʩʤʦ ʧʨʘʪʠʣʠ ʛʝʥʝʪʠʯʢʝ ʤʘʨʢʝʨʝ ʨʝʟʠʩʪʝʥʮʠʿʝ ʥʘ ʣʝʢʦʚʝ ʫ 

ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʍʃʃ, ʠ ʪʦ ʪʨʘʥʩʧʦʨʪʥʝ MDR, ʫʧʦʨʝʹʠʚʘˁʝʤ ʥʠʚʦʘ ʝʢʩʧʨʝʩʠʿʝ ABCB1 ʛʝʥʘ ʫ 

ʧʘʮʠʿʝʥʘʪʘ ʠ ˁʠʭʦʚʦʛ ʦʜʛʦʚʦʨʘ ʥʘ ʪʝʨʘʧʠʿʫ, ʫʦʯʝʥʦ ʿʝ ʜʘ ʿʝ ʧʦʚʠʰʝʥ ʥʠʚʦʘ ʝʢʩʧʨʝʩʠʿʝ 

ABCB1 ʛʝʥʘ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʧʦʚʝʟʘʥ ʩʘ ʧʘʨʮʠʿʘʣʥʦʤ, ʘ ʥʝ ʢʦʤʧʣʝʪʥʦʤ ʨʝʤʠʩʠʿʦʤ. 
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ʅʘʰ ʨʝʟʫʣʪʘʪ ʛʦʚʦʨʠ ʫ ʧʨʠʣʦʛ ʜʘ ʿʝ ʝʢʩʧʨʝʩʠʿʘ ABCB1 ʛʝʥʘ ʟʥʘʯʘʿʥʠ ʤʘʨʢʝʨ ʪʨʘʥʩʧʦʨʪʥʝ 

ʨʝʟʠʩʪʝʥʮʠʿʝ ʢʦʜ ʍʃʃ ʧʘʮʠʿʝʥʘʪʘ ʣʝʯʝʥʠʭ FC ʧʨʦʪʦʢʦʣʦʤ. 

 

ɸʧʦʧʪʦʪʩʢʘ ʚʠʰʝʩʪʨʫʢʘ ʨʝʟʠʩʪʝʥʮʠʿʘ ʥʘ ʣʝʢʦʚʝ ʫ ʍʃʃ (ʘʧʦʧʪʦʪʩʢʘ MDR)  

ʋ ʍʃʃ ʩʫ ʫʦʯʝʥʝ ʛʝʥʝʪʠʯʢʝ ʧʨʦʤʝʥʝ ʠ ʘʙʝʨʘʥʪʥʘ ʝʢʩʧʨʝʩʠʿʘ ʨʘʟʣʠʯʠʪʠʭ ʯʣʘʥʦʚʘ Bcl2 

ʛʝʥʩʢʝ ʬʘʤʠʣʠʿʝ, ʢʦʿʠ ʠʤʘʿʫ ʢˀʫʯʥʫ ʫʣʦʛʫ ʫ ʨʝʛʫʣʘʮʠʿʠ ʘʧʦʧʪʦʟʝ (Vucicevic et al. 2015).  
ʇʦʩʝʙʥʦ ʿʝ ʝʢʩʧʨʝʩʠʿʘ ʜʚʘ ʯʣʘʥʘ ʦʚʝ ʬʘʤʠʣʠʿʝ ʠ ˁʠʭʦʚ ʦʜʥʦʩ, Bcl2/Bax ʦʜʥʦʩ, ʟʥʘʯʘʿʘʥ 

ʧʦʢʘʟʘʪʝˀ ʢʘʢʦ ʬʫʥʢʮʠʦʥʠʰʝ ʘʧʦʧʪʦʟʘ ʫ ʍʃʃ ˂ʝʣʠʿʘʤʘ, ʘ ʩʘʤʠʤ ʪʠʤ ʿʝ ʠ ʧʦʪʝʥʮʠʿʘʣʥʠ 

ʧʨʦʛʥʦʩʪʠʯʢʠ ʤʘʨʢʝʨ, ʢʘʦ ʠ ʧʦʪʝʥʮʠʿʘʣʥʠ ʤʘʨʢʝʨ ʘʧʦʧʪʦʪʩʢʝ MDR ʫ ʍʃʃ (Vucicevic et al. 

2016).    

ʋ ʤʥʦʛʠʤ ʩʪʫʜʠʿʘʤʘ ʿʝ ʫʚʝ˂ʘʥ Bcl2/Bax ʦʜʥʦʩ, ʠ ʥʘ ʈʅʂ ʥʠʚʦʫ  (Aguilar-Santelises et al. 

1996) ʠ ʥʘ ʧʨʦʪʝʠʥʩʢʦʤ ʥʠʚʦʫ (Molica et al. 1998), ʘʩʦʮʠʨʘʥ ʩʘ ʣʦʰʠʤ ʧʨʦʛʥʦʩʪʠʯʢʠʤ 

ʧʘʨʘʤʝʪʨʠʤʘ ʫ ʍʃʃ. ʋ ʜʨʫʛʠʤ ʩʪʫʜʠʿʘʤʘ ʪʦ ʥʠʿʝ ʧʦʢʘʟʘʥʦ (Vucicevic et al. 2016, Kitada et 

al. 1998). 

ʇʦʚʠʰʝʥ Bcl2/Bax ʦʜʥʦʩ ʿʝ ʧʦʢʘʟʘʦ ʘʩʦʮʠʿʘʮʠʿʫ ʩʘ ʧʨʦʛʨʝʩʠʚʥʠʤ ʪʦʢʦʤ ʙʦʣʝʩʪʠ ʠ 

ʨʝʟʠʩʪʝʥʮʠʿʦʤ ʥʘ ʭʝʤʦʪʝʨʘʧʠʿʫ (Tzifi et al. 2012). 
ʀʩʪʨʘʞʠʚʘˁʘ ʩʫ ʧʦʢʘʟʘʣʘ ʜʘ ʿʝ ʩʠʤʫʣʪʘʥʦ ʩʥʠʞʘʚʘˁʝ ʝʢʩʧʨʝʩʠʿʝ Bcl2 ʠ Bax ʨʘʮʠʦʥʘʣʥʘ 

ʩʪʨʘʪʝʛʠʿʘ ʟʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʫ ʘʥʪʠ-ʢʘʥʮʝʨ ʪʝʨʘʧʠʿʝ (Yamanaka et al. 2006). 

ʋ ʥʘʰʦʿ ʩʪʫʜʠʿʠ, ʫ ʢʦʿʦʿ ʩʤʦ ʧʨʘʪʠʣʠ ʛʝʥʝʪʠʯʢʝ ʤʘʨʢʝʨʝ ʨʝʟʠʩʪʝʥʮʠʿʝ ʥʘ ʣʝʢʦʚʝ ʫ 

ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʍʃʃ, ʠ ʪʦ ʘʧʦʧʪʦʪʩʢʝ MDR, ʫʧʦʨʝʹʠʚʘˁʝʤ ʚʝʣʠʯʠʥʝ Bcl2/Bax ʦʜʥʦʩʘ ʫ 

ʧʘʮʠʿʝʥʘʪʘ ʠ ˁʠʭʦʚʦʛ ʦʜʛʦʚʦʨʘ ʥʘ ʪʝʨʘʧʠʿʫ, ʫʦʯʝʥʦ ʿʝ ʜʘ ʿʝ ʧʦʚʠʰʝʥ Bcl2/Bax ʦʜʥʦʩ 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʧʦʚʝʟʘʥ ʩʘ ʧʘʨʮʠʿʘʣʥʦʤ, ʘ ʥʝ ʢʦʤʧʣʝʪʥʦʤ ʨʝʤʠʩʠʿʦʤ. ʅʘʰ ʨʝʟʫʣʪʘʪ 

ʛʦʚʦʨʠ ʫ ʧʨʠʣʦʛ ʜʘ ʿʝ Bcl2/Bax ʦʜʥʦʩ ʟʥʘʯʘʿʥʠ ʤʘʨʢʝʨ ʘʧʦʧʪʦʪʩʢʝ ʨʝʟʠʩʪʝʥʮʠʿʝ ʢʦʜ ʍʃʃ 

ʧʘʮʠʿʝʥʘʪʘ ʣʝʯʝʥʠʭ FC ʧʨʦʪʦʢʦʣʦʤ. 

ʆʛʨʘʥʠʯʝˁʘ ʩʪʫʜʠʿʘ  ʤʦʣʝʢʫʣʘʨʥʦ-ʛʝʥʝʪʠʯʢʠʭ ʬʘʨʤʘʢʦʛʝʥʝʪʠʯʢʠʭ ʤʘʨʢʝʨʘ ʫ ʦʜʛʦʚʦʨʫ ʥʘ 

ʭʝʤʠʦʪʝʨʘʧʠʿʫ ʩʫ ʙʨʦʿʥʝ: ʩʝʣʝʢʮʠʿʘ ʧʘʮʠʿʝʥʘʪʘ, ʢʦʤʧʣʝʢʩʘʥ ʠ ʥʝʢʦʥʟʠʩʪʝʥʪʘʥ ʬʝʥʦʪʠʧ, 

ʜʝʬʠʥʠʮʠʿʘ ʠʩʭʦʜʘ ʙʦʣʝʩʪʠ, ʧʨʠʤʝʥʘ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʪʦʢʦʣʘ ʣʝʯʝˁʘ (Leschziner et al. 
2007).  

ʇʨʝʜʥʦʩʪ ʥʘʰʝ ʩʪʫʜʠʿʝ ʿʝ ʰʪʦ ʩʫ ʫ ʩʪʫʜʠʿʫ ʫʢˀʫʯʝʥʠ ʩʘʤʦ ʧʘʮʠʿʝʥʪʠ ʯʠʿʘ ʿʝ ʪʝʨʘʧʠʿʘ ʙʠʣʘ 

ʫʥʠʬʦʨʤʥʘ, FC ʧʨʦʪʦʢʦʣ (fludarabin+ciklofosfamid). ʄʝʹʫʪʠʤ, ʥʘʰʘ ʛʨʫʧʘ ʧʘʮʠʿʝʥʘʪʘ ʿʝ 

ʠʟʫʟʝʪʥʦ ʤʘʣʘ ʠ ʩʪʫʜʠʿʘ ʩʘ ʚʝ˂ʠʤ ʙʨʦʿʝʤ ʍʃʃ ʧʘʮʠʿʝʥʘʪʘ ʿʝ ʥʝʦʧʭʦʜʥʘ ʜʘ ʙʠ ʩʝ ʧʦʪʚʨʜʠʣʠ 

ʥʘʰʠ ʨʝʟʫʣʪʘʪʠ. ʊʘʢʦʹʝ ʙʠ ʠʟʙʦʨ ʢʣʠʥʠʯʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʧʨʦʮʝʥʝ ʫʩʧʝʰʥʦʩʪʠ ʪʝʨʘʧʠʿʝ 

ʪʨʝʙʘʣʦ ʙʦˀʝ ʜʝʬʠʥʠʩʘʪʠ. 

ʇʦʪʨʝʙʥʦ ʿʝ ʠʩʪʘ˂ʠ ʜʘ ʿʝ ʦʚʦ ʧʨʚʘ ʩʪʫʜʠʿʘ ʥʘ ʍʃʃ ʧʘʮʠʿʝʥʪʠʤʘ ʫ ʉʨʙʠʿʠ ʢʦʿʘ ʩʝ ʦʜʥʦʩʠ ʥʘ 

ʤʦʣʝʢʫʣʘʨʥʦ-ʛʝʥʝʪʠʯʢʝ ʬʘʨʤʘʢʦʛʝʥʝʪʠʯʢʝ ʤʘʨʢʝʨʝ ʢʦʿʠ ʤʦʛʫ ʜʦʧʨʠʥʦʩʠʪʠ ʪʨʘʥʩʧʦʨʪʥʦʿ ʠ 

ʘʧʦʧʪʦʪʩʢʦʿ ʨʝʟʠʩʪʝʥʮʠʿʠ ʥʘ ʣʝʢʦʚʝ.  
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6. ɿɸʂɲʋʏɸʂ 

 

 
ɿɸʂɲʋʏʎʀ 

1. ʆʚʦ ʿʝ ʧʨʚʘ ʩʪʫʜʠʿʘ ʛʝʥʝʪʠʯʢʠʭ ʤʘʨʢʝʨʘ ʪʨʘʥʩʧʦʨʪʥʝ ʠ ʘʧʦʧʪʦʪʩʢʝ ʨʝʟʠʩʪʝʥʮʠʿʝ ʥʘ 
ʣʝʢʦʚʝ (ʚʘʨʠʿʘʥʪʝ ʫ ABCB1 ʛʝʥʫ (rs1045642, c.3435C > T, ʠ  rs20132582, c. 2677G > T/A), 

ʝʢʩʧʨʝʩʠʿʘ ABCB1 ʛʝʥʘ, ʝʢʩʧʨʝʩʠʿʘ Bcl2 ʠ Bax ʛʝʥʘ) ʫ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʍʃʃ ʫ ʉʨʙʠʿʠ 

2. ʋ ʥʘʰʦʿ ʩʪʫʜʠʿʠ ʥʠʿʝ ʜʝʪʝʢʪʦʚʘʥʘ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʫʯʝʩʪʘʣʦʩʪʠ 

ʚʘʨʠʿʘʥʪʥʠʭ ʘʣʝʣʘ ʫ ABCB1 ʛʝʥʫ, c.3435C > T ʠ c.2677G > T/A,  ʠʟʤʝʹʫ ʟʜʨʘʚʠʭ ʢʦʥʪʨʦʣʘ ʠ 

ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʍʃʃ. ʆʚʘʿ ʧʦʜʘʪʘʢ ʫʢʘʟʫʿʝ ʥʘ ʪʦ ʜʘ ʦʚʝ ʛʝʥʝʪʠʯʢʝ ʚʘʨʠʿʘʥʪʝ ʥʠʩʫ ʬʘʢʪʦʨʠ 

ʨʠʟʠʢʘ ʟʘ ʦʙʦˀʝʚʘˁʝ ʦʜ ʍʃʃ. 

3. ʋ ʥʘʰʦʿ ʛʨʫʧʠ ʍʃʃ ʧʘʮʠʿʝʥʘʪʘ, 40% ʧʘʮʠʿʝʥʘʪʘ ʿʝ ʠʤʘʣʦ ʚʠʩʦʢʫ ʝʢʩʧʨʝʩʠʿʫ ABCB1 

ʛʝʥʘ, ʢʦʿʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʝ ʦʜ ʝʢʩʧʨʝʩʠʿʝ ʦʚʦʛ ʛʝʥʘ ʢʦʿʘ ʿʝ ʩʣʠʯʥʘ ʥʦʚʦʫ ʝʢʩʧʨʝʩʠʿʝ 

ʢʦʜ ʟʜʨʘʚʠʭ ʢʦʥʪʨʦʣʘ.  ʄʦʞʝ ʩʝ ʨʝ˂ʠ ʜʘ ʿʝ ʫ 40% ʍʃʃ ʧʘʮʠʿʝʥʘʪʘ ʝʢʩʧʨʝʩʠʿʘ ABCB1 ʛʝʥʘ 

ʧʦʟʠʪʠʚʘʥ ʤʘʨʢʝʨ ʟʘ ʧʦʪʝʥʮʠʿʘʣʥʫ ʧʦʿʘʚʫ ʨʝʟʠʩʪʝʥʮʠʿʝ ʥʘ ʣʝʢʦʚʝ (ʝʥʛ. multi drug resistance, 
MDR). 

4. ʅʘʰʠ ʨʝʟʫʣʪʘʪʠ ʥʠʩʫ ʧʦʢʘʟʘʣʠ ʘʩʦʮʠʿʘʮʠʿʫ ʚʘʨʠʿʘʥʪʠ ABCB1 ʛʝʥʘ, c.3435C > T ʠ 

c.2677G > T/A, ʥʠʪʠ ʚʘʨʠʿʘʥʪʥʠʭ ʛʝʥʦʪʠʧʦʚʘ,  ʩʘ ʝʢʩʧʨʝʩʠʿʦʤ ABCB1 ʛʝʥʘ, ʩʣʠʯʥʦ ʤʥʦʛʠʤ 

ʩʪʫʜʠʿʘʤʘ. 

5. ʋ ʥʘʰʦʿ ʩʪʫʜʠʿʠ, ʫ ʢʦʿʦʿ ʩʤʦ ʧʨʘʪʠʣʠ ʛʝʥʝʪʠʯʢʝ ʤʘʨʢʝʨʝ ʪʨʘʥʩʧʦʨʪʥʝ ʨʝʟʠʩʪʝʥʮʠʿʝ ʥʘ 

ʣʝʢʦʚʝ ʫ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʍʃʃ, ʫʦʯʝʥʦ ʿʝ ʜʘ ʿʝ ʧʦʚʠʰʝʥ ʥʠʚʦʘ ʝʢʩʧʨʝʩʠʿʝ ABCB1 ʛʝʥʘ 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʧʦʚʝʟʘʥ ʩʘ ʧʘʨʮʠʿʘʣʥʦʤ, ʘ ʥʝ ʢʦʤʧʣʝʪʥʦʤ ʨʝʤʠʩʠʿʦʤ. ʅʘʰ ʨʝʟʫʣʪʘʪ 

ʛʦʚʦʨʠ ʫ ʧʨʠʣʦʛ ʜʘ ʿʝ ʝʢʩʧʨʝʩʠʿʘ ABCB1 ʛʝʥʘ ʧʦʪʝʥʮʠʿʘʣʥʠ ʤʘʨʢʝʨ ʪʨʘʥʩʧʦʨʪʥʝ 

ʨʝʟʠʩʪʝʥʮʠʿʝ ʢʦʜ ʍʃʃ ʧʘʮʠʿʝʥʘʪʘ ʣʝʯʝʥʠʭ FC ʧʨʦʪʦʢʦʣʦʤ. 

6. ʋ ʥʘʰʦʿ ʩʪʫʜʠʿʠ, ʫ ʢʦʿʦʿ ʩʤʦ ʧʨʘʪʠʣʠ ʛʝʥʝʪʠʯʢʝ ʤʘʨʢʝʨʝ ʘʧʦʧʪʦʪʩʢʝ ʨʝʟʠʩʪʝʥʮʠʿʝ ʥʘ 

ʣʝʢʦʚʝ ʫ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʍʃʃ, ʫʦʯʝʥʦ ʿʝ ʜʘ ʿʝ ʧʦʚʠʰʝʥ Bcl2/Bax ʦʜʥʦʩ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ 
ʧʦʚʝʟʘʥ ʩʘ ʧʘʨʮʠʿʘʣʥʦʤ, ʘ ʥʝ ʢʦʤʧʣʝʪʥʦʤ ʨʝʤʠʩʠʿʦʤ. ʅʘʰ ʨʝʟʫʣʪʘʪ ʛʦʚʦʨʠ ʫ ʧʨʠʣʦʛ ʜʘ ʿʝ 

Bcl2/Bax ʦʜʥʦʩ ʧʦʪʝʥʮʠʿʘʣʥʠ ʤʘʨʢʝʨ ʘʧʦʧʪʦʪʩʢʝ ʨʝʟʠʩʪʝʥʮʠʿʝ ʢʦʜ ʍʃʃ ʧʘʮʠʿʝʥʘʪʘ 

ʣʝʯʝʥʠʭ FC ʧʨʦʪʦʢʦʣʦʤ. 
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7. ʇʈʀʃʆɻ 
 

 

7.1.  ʂɲʋʏʅɸ ɼʆʂʋʄɽʅʊɸʎʀɱʉʂɸ ʀʅʌʆʈʄɸʊʀʂɸ 

 

 

ʋʅʀɺɽʈɿʀʊɽʊ ʋ ʂʈɸɻʋɱɽɺʎʋ 

ʌɸʂʋʃʊɽʊ ʄɽɼʀʎʀʅʉʂʀʍ ʅɸʋʂɸ ʋ ʂʈɸɻʋɱɽɺʎʋ 

 

 

ʈʝʜʥʠ ʙʨʦʿ - ʈɹ 

ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʠ ʙʨʦʿ - ʀɹʈ 

ʊʠʧ ʜʦʢʫʤʝʥʪʘʮʠʿʝ ï ʊɼ: ʄʦʥʦʛʨʘʬʩʢʘ ʧʫʙʣʠʢʘʮʠʿʘ 

ʊʠʧ ʟʘʧʠʩʘ ï ʊɿ: ʊʝʢʩʪʫʘʣʥʠ ʰʪʘʤʧʘʥʠ ʤʘʪʝʨʠʿʘʣ 

ɺʨʩʪʘ ʨʘʜʘ ï ɺʈ: ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ 

ɸʫʪʦʨ ï ɸʋ: ʂʩʝʥʠʿʘ ɺʫʯʠ˂ʝʚʠ˂ 
ʄʝʥʪʦʨ/ʢʦʤʝʥʪʦʨ ï ʄʅ: ʜʨ ʉʦˁʘ ʇʘʚʣʦʚʠ˂ 

ʅʘʩʣʦʚ ʨʘʜʘ ï ʅʈ:                               

ɽʢʩʧʨʝʩʠʿʘ ɸɹʎɹ1 ʠ ʛʝʥʘ ʨʝʛʫʣʘʪʦʨʘ ʘʧʦʧʪʦʟʝ ʢʘʦ ʬʘʢʪʦʨʘ ʨʝʟʠʩʪʝʥʮʠʿʝ ʥʘ 

ʭʝʤʠʿʦʪʝʨʘʧʠʿʫ ʢʦʜ ʦʙʦʣʝʣʠʭ ʦʜ ʭʨʦʥʠʯʥʝ ʣʠʤʬʦʮʠʪʥʝ ʣʝʫʢʝʤʠʿʝ     

ɱʝʟʠʢ ʧʫʙʣʠʢʘʮʠʿʝ ï ɱʇ: ʩʨʧʩʢʠ/˂ʠʨʠʣʠʮʘ 

ɱʝʟʠʢ ʠʟʚʦʜʘ ï ɱʀ: ʩʨʧʩʢʠ/ʝʥʛʣʝʩʢʠ 

ɿʝʤˀʘ ʧʫʙʣʠʢʦʚʘˁʘ ï ɿʇ: ʉʨʙʠʿʘ 

ʋʞʝ ʛʝʦʛʨʘʬʩʢʦ ʧʦʜʨʫʯʿʝ ï ʋɻʇ: ʎʝʥʪʨʘʣʥʘ ʉʨʙʠʿʘ 

ɻʦʜʠʥʘ ï ɻʆ: 2017. ʛʦʜʠʥʘ 

ʀʟʜʘʚʘʯ ï ʀɿ: ɸʫʪʦʨʩʢʠ ʨʝʧʨʠʥʪ 
ʄʝʩʪʦ ʠ ʘʜʨʝʩʘ ï ʄʉ: 34 000 ʂʨʘʛʫʿʝʚʘʮ, ʉʚʝʪʦʟʘʨʘ ʄʘʨʢʦʚʠ˂ʘ 69   

ʌʠʟʠʯʠ ʦʧʠʩ ʨʘʜʘ ï ʌʆ: ʉʪʨʘʥʠʮʘ 67, 

ʧʦʛʣʘʚˀʘ 7, ʛʨʘʬʠʢʦʥʘ ʠ ʪʘʙʝʣʘ 21          



58 

 

 

ʅʘʫʯʥʘ ʦʙʣʘʩʪ ï ʅʆ: ʄʝʜʠʮʠʥʘ                               

ʅʘʫʯʥʘ ʜʠʩʮʠʧʣʠʥʘ ï ɼʀ: ʄʦʣʝʢʫʣʘʨʥʘ ʛʝʥʝʪʠʢʘ 

ʇʨʝʜʤʝʪʥʘ ʦʜʨʝʜʥʠʮʘ/ ʢˀʫʯʥʝ ʨʝʯʠ ï ʇʆ: ʭʨʦʥʠʯʥʘ ʣʠʤʬʦʮʠʪʥʘ ʣʝʫʢʝʤʠʿʘ, ʝʢʩʧʨʝʩʠʿʘ 

ʛʝʥʘ, ABCB1, Bcl2, Bax, ʨʝʟʠʩʪʝʥʮʠʿʘ ʥʘ ʭʝʤʠʦʪʝʨʘʧʠʿʫ                 

ʋɼʂ 
ʏʫʚʘ ʩʝ ï ʏʋ: ʋ ʙʠʙʣʠʦʪʝʮʠ ʌʘʢʫʣʪʝʪʘ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢʘ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ʂʨʘʛʫʿʝʚʮʫ  

ɺʘʞʥʘ ʥʘʧʦʤʝʥʘ ï ʄʅ: 

 

ʀʟʚʦʜ ï ʀɼ: ʍʨʦʥʠʯʥʘ ʣʠʬʦʮʠʪʥʘ ʣʝʫʢʝʤʠʿʘ (ʍʃʃ) ʿʝ ʤʘʣʠʛʥʦ ʦʙʦˀʝˁʝ ʭʝʤʘʪʦʧʦʝʪʩʢʦʛ 

ʪʢʠʚʘ, ʢʦʿʝ ʩʝ ʤʘʥʠʬʝʩʪʫʿʝ ʢʘʦ ʢʣʦʥʩʢʘ ʝʢʩʧʘʥʟʠʿʘ ɹ ʣʠʤʬʦʮʠʪʘ. ʍʃʃ ʩʝ ʢʘʨʘʢʪʝʨʠʰʝ 

ʠʟʫʟʝʪʥʦ ʭʝʪʝʨʦʛʝʥʠʤ ʢʣʠʥʠʯʢʠʤ ʪʦʢʦʤ ʠ ʦʜʛʦʚʦʨʦʤ ʥʘ ʪʝʨʘʧʠʿʫ, ʫ ʯʝʤʫ ʛʝʥʝʪʠʯʢʠ 

ʧʨʦʬʠʣ ʧʘʮʠʿʝʥʪʘ ʠʤʘ ʫʣʦʛʫ.  

ɻʣʘʚʥʫ ʧʨʝʧʨʝʢʫ ʫʩʧʝʭʫ ʪʝʨʘʧʠʿʠ ʢʦʿʘ ʩʝ ʢʦʨʠʩʪʠ ʫ ʣʝʯʝˁʫ ʢʘʥʮʝʨʘ ʿʝ ʨʝʟʠʩʪʝʥʮʠʿʘ ʥʘ 

ʣʝʢʦʚʝ (ʝʥʛ. Multi Drug Resistance, MDR). ʈʝʟʠʩʪʝʥʮʠʿʘ ʥʘ ʣʝʢʦʚʝ ʩʝ ʨʘʟʣʠʯʠʪʦ 

ʤʘʥʠʬʝʩʪʫʿʝ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʠ ʛʝʥʝʪʠʯʢʠ ʿʝ ʜʝʪʝʨʤʠʥʠʩʘʥʘ. ɼʚʘ ʛʣʘʚʥʘ ʤʝʭʘʥʠʟʤʘ 
ʫʯʝʩʪʚʫʿʫ ʫ ʨʝʟʠʩʪʝʥʮʠʿʠ ʥʘ ʣʝʢʦʚʝ ʢʦʿʠ ʩʝ ʧʨʠʤʝˁʫʿʫ ʫ ʣʝʯʝˁʫ ʢʘʥʮʝʨʘ: ʧʦʚʠʰʝʥʘ 

ʝʢʩʧʨʝʩʠʿʘ ʧʨʦʪʝʠʥʘ ʢʦʿʠ ʩʫ ʝʬʣʫʢʩʥʝ ʧʫʤʧʝ ʠ ʥʝ ʜʦʟʚʦˀʘʚʘʿʫ ʫʣʘʟʘʢ ʣʝʢʘ ʫ ˂ʝʣʠʿʫ 

(ʪʨʘʥʩʧʦʨʪʥʘ, ʧʫʤʧʥʘ ʨʝʟʠʩʪʝʥʮʠʿʘ), ʠ ʧʦʚʠʰʝʥʘ ʘʢʪʠʚʥʦʩʪ ʘʥʪʠʘʧʦʧʪʦʪʩʢʦʛ ʩʠʩʪʝʤʘ 

(ʘʧʦʧʪʦʪʩʢʘ ʨʝʟʠʩʪʝʥʮʠʿʘ).  

ʆʚʦ ʿʝ ʧʨʚʘ ʩʪʫʜʠʿʘ ʛʝʥʝʪʠʯʢʠʭ ʤʘʨʢʝʨʘ ʪʨʘʥʩʧʦʨʪʥʝ ʠ ʘʧʦʧʪʦʪʩʢʝ ʨʝʟʠʩʪʝʥʮʠʿʝ ʥʘ ʣʝʢʦʚʝ 

ʫ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʍʃʃ ʫ ʉʨʙʠʿʠ.  

ɸʥʘʣʠʟʠʨʘʥʘ ʿʝ  ʝʢʩʧʨʝʩʠʿʘ ABCB1 ʛʝʥʘ ʯʠʿʠ ʿʝ ʧʨʦʜʫʢʪ ʧʨʦʪʝʠʥ ˂ʝʣʠʿʩʢʝ ʤʝʤʙʨʘʥʝ ʢʦʿʠ 

ʫʯʝʩʪʚʫʿʝ ʫ ʝʬʣʫʢʩʫ ʣʝʢʦʚʘ ʠʟ ˂ʝʣʠʿʘ,  ʢʘʦ ʠ ʫʪʠʮʘʿ ʜʚʝ ʚʘʨʠʿʘʥʪʝ ʫ ABCB1 ʛʝʥʫ (rs1045642, 

c.3435C > T ʠ  rs20132582, c. 2677G > T/A), ʥʘ ˁʝʛʦʚʫ ʝʢʩʧʨʝʩʠʿʫ. ʇʦʨʝʜ ʪʦʛʘ ʠʟʫʯʘʚʘʥʘ ʿʝ 

ʠ ʝʢʩʧʨʝʩʠʿʘ Bcl2 ʠ Bax ʛʝʥʘ, ʢʦʿʘ ʤʦʞʝ ʜʘ ʫʢʘʞʝ ʥʘ ʩʪʘʪʫʩ ʘʧʦʧʪʦʪʩʢʦʛ ʩʠʩʪʝʤʘ ʫ ˂ʝʣʠʿʘʤʘ 

ʧʘʮʠʿʝʥʘʪʘ ʦʙʦʣʝʣʠʭ ʦʜ ʍʃʃ.  ɽʢʩʧʨʝʩʠʿʘ ʛʝʥʘ jʝ ʠʟʫʯʘʚʘʥʘ ʫ ʤʦʥʦʥʫʢʣʝʘʨʥʠʤ ˂ʝʣʠʿʘʤʘ 
ʧʝʨʠʬʝʨʥʝ ʢʨʚʠ 46 ʍʃʃ ʙʦʣʝʩʥʠʢʘ ʠ 53 ʟʜʨʘʚe ʢʦʥʪʨʦʣe ʤʝʪʦʜʦʤ ʨʝʚʝʨʟʥʝ ʪʨʘʥʩʢʨʠʧʮʠʿʝ 

ʠ ʣʘʥʯʘʥʝ ʨʝʘʢʮʠʿe ʧʦʣʠʤʝʨʘʟʝ ʫ ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ (qRT-PCR), ʜʦʢ ʿʝ ʜʝʪʝʢʮʠʿʘ ʚʘʨʠʿʘʥʪʠ 

ʫ ABCB1 ʛʝʥʫ ʫʨʘʹʝʥʘ ʤʝʪʦʜʦʤ ʣʘʥʯʘʥʝ ʨʝʘʢʮʠʿʝ ʧʦʣʠʤʝʨʘʟʝ ʠ ʜʠʛʝʩʪʠʿʦʤ ʨʝʩʪʨʠʢʮʠʦʥʠʤ 

ʝʥʟʠʤʦʤ (PCR-RFLP).  

ʋ ʥʘʰʦʿ ʩʪʫʜʠʿʠ ʥʠʿʝ ʜʝʪʝʢʪʦʚʘʥʘ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʫʯʝʩʪʘʣʦʩʪʠ ʚʘʨʠʿʘʥʪʥʠʭ 

ʘʣʝʣʘ ʫ ABCB1 ʛʝʥʫ, c.3435C > T ʠ c.2677G > T/A,  ʠʟʤʝʹʫ ʟʜʨʘʚʠʭ ʢʦʥʪʨʦʣʘ ʠ ʧʘʮʠʿʝʥʘʪʘ 

ʩʘ ʍʃʃ. ʆʚʘʿ ʧʦʜʘʪʘʢ ʫʢʘʟʫʿʝ ʥʘ ʪʦ ʜʘ ʦʚʝ ʛʝʥʝʪʠʯʢʝ ʚʘʨʠʿʘʥʪʝ ʥʠʩʫ ʬʘʢʪʦʨʠ ʨʠʟʠʢʘ ʟʘ 

ʦʙʦˀʝʚʘˁʝ ʦʜ ʍʃʃ.  

ʋ ʥʘʰʦʿ ʛʨʫʧʠ ʍʃʃ ʧʘʮʠʿʝʥʘʪʘ, 40% ʧʘʮʠʿʝʥʘʪʘ ʿʝ ʠʤʘʣʦ ʚʠʩʦʢʫ ʝʢʩʧʨʝʩʠʿʫ ABCB1 ʛʝʥʘ, 

ʢʦʿʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʝ ʦʜ ʝʢʩʧʨʝʩʠʿʝ ʦʚʦʛ ʛʝʥʘ ʢʦʿʘ ʿʝ ʩʣʠʯʥʘ ʥʦʚʦʫ ʝʢʩʧʨʝʩʠʿʝ ʢʦʜ 
ʟʜʨʘʚʠʭ ʢʦʥʪʨʦʣʘ.  ʄʦʞʝ ʩʝ ʨʝ˂ʠ ʜʘ ʿʝ ʫ 40% ʍʃʃ ʧʘʮʠʿʝʥʘʪʘ ʝʢʩʧʨʝʩʠʿʘ ABCB1 ʛʝʥʘ 

ʧʦʟʠʪʠʚʘʥ ʤʘʨʢʝʨ ʟʘ ʧʦʪʝʥʮʠʿʘʣʥʫ ʧʦʿʘʚʫ ʨʝʟʠʩʪʝʥʮʠʿʝ ʥʘ ʣʝʢʦʚʝ (MDR). ʅʘʰʠ ʨʝʟʫʣʪʘʪʠ 

ʥʠʩʫ ʧʦʢʘʟʘʣʠ ʘʩʦʮʠʿʘʮʠʿʫ ʚʘʨʠʿʘʥʪʠ ABCB1 ʛʝʥʘ, c.3435C > T ʠ c.2677G >T/A, ʥʠʪʠ 

ʚʘʨʠʿʘʥʪʥʠʭ ʛʝʥʦʪʠʧʦʚʘ,  ʩʘ ʝʢʩʧʨʝʩʠʿʦʤ ABCB1 ʛʝʥʘ, ʩʣʠʯʥʦ ʤʥʦʛʠʤ ʩʪʫʜʠʿʘʤʘ. 

ʈʝʟʫʣʪʘʪʠ ʤʦʣʝʢʫʣʘʨʥʦ-ʛʝʥʝʪʠʯʢʠʭ ʘʥʘʣʠʟʘ ʩʫ ʙʠʣʠ ʢʦʨʝʣʠʩʘʥʠ ʩʘ ʦʜʛʦʚʦʨʦʤ ʥʘ ʪʝʨʘʧʠʿʫ 

ʫ ʍʃʃ ʧʘʮʠʿʝʥʘʪʘ. ʄʘʨʢʝʨ ʪʝʨʘʧʠʿʩʢʦʛ ʦʜʛʦʚʦʨʘ ʿʝ ʙʠʦ ʧʦʩʪʠʟʘˁʝ ʢʦʤʧʣʝʪʥʝ ʠʣʠ 

ʧʘʨʮʠʿʘʣʥʝ ʨʝʤʠʩʠʿʝ.  

ʇʨʘ˂ʝˁʝʤ ʛʝʥʝʪʠʯʢʠʭ ʤʘʨʢʝʨʝ ʪʨʘʥʩʧʦʨʪʥʝ ʨʝʟʠʩʪʝʥʮʠʿʝ ʥʘ ʣʝʢʦʚʝ ʫ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʍʃʃ, 

ʫʦʯʝʥʦ ʿʝ ʜʘ ʿʝ ʧʦʚʠʰʝʥ ʥʠʚʦʘ ʝʢʩʧʨʝʩʠʿʝ ABCB1 ʛʝʥʘ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʧʦʚʝʟʘʥ ʩʘ 
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ʧʘʨʮʠʿʘʣʥʦʤ, ʘ ʥʝ ʢʦʤʧʣʝʪʥʦʤ ʨʝʤʠʩʠʿʦʤ. ʅʘʰ ʨʝʟʫʣʪʘʪ ʛʦʚʦʨʠ ʫ ʧʨʠʣʦʛ ʜʘ ʿʝ ʝʢʩʧʨʝʩʠʿʘ 

ABCB1 ʛʝʥʘ ʧʦʪʝʥʮʠʿʘʣʥʠ ʤʘʨʢʝʨ ʪʨʘʥʩʧʦʨʪʥʝ ʨʝʟʠʩʪʝʥʮʠʿʝ ʢʦʜ ʍʃʃ ʧʘʮʠʿʝʥʘʪʘ ʣʝʯʝʥʠʭ 

FC ʧʨʦʪʦʢʦʣʦʤ. 

ʇʨʘ˂ʝˁʝʤ ʛʝʥʝʪʠʯʢʠʭ ʤʘʨʢʝʨʘ ʘʧʦʧʪʦʪʩʢʝ ʨʝʟʠʩʪʝʥʮʠʿʝ ʥʘ ʣʝʢʦʚʝ ʫ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʍʃʃ, 

ʫʦʯʝʥʦ ʿʝ ʜʘ ʿʝ ʧʦʚʠʰʝʥ Bcl2/Bax ʦʜʥʦʩ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʧʦʚʝʟʘʥ ʩʘ ʧʘʨʮʠʿʘʣʥʦʤ, ʘ ʥʝ 

ʢʦʤʧʣʝʪʥʦʤ ʨʝʤʠʩʠʿʦʤ. ʅʘʰ ʨʝʟʫʣʪʘʪ ʛʦʚʦʨʠ ʫ ʧʨʠʣʦʛ ʜʘ ʿʝ Bcl2/Bax ʦʜʥʦʩ ʧʦʪʝʥʮʠʿʘʣʥʠ 
ʤʘʨʢʝʨ ʘʧʦʧʪʦʪʩʢʝ ʨʝʟʠʩʪʝʥʮʠʿʝ ʢʦʜ ʍʃʃ ʧʘʮʠʿʝʥʘʪʘ ʣʝʯʝʥʠʭ FC ʧʨʦʪʦʢʦʣʦʤ. 

ʆʚʘ ʩʪʫʜʠʿʘ ʜʦʧʨʠʥʦʩʠ ʟʥʘˁʫ ʦ ʟʥʘʯʘʿʫ ʠʟʘʙʨʘʥʠʭ ʛʝʥʝʪʠʯʢʠʭ ʤʘʨʢʝʨʘ ʟʘ ʦʜʛʦʚʦʨ ʥʘ 

ʭʝʤʠʦʪʝʨʘʧʠʿʫ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʦʙʦʣʝʣʠʭ ʦʜ ʍʃʃ ʠ ʟʘ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʿʫ ʪʝʨʘʧʠʿʝ ʢʦʜ 

ʦʚʠʭ ʙʦʣʝʩʥʠʢʘ.  

ɼʘʪʫʤ ʧʨʠʭʚʘʪʘˁʘ ʪʝʤʝ ʦʜ ʩʪʨʘʥʝ ʅʅɺ ï ɼʇ: 26.04.2017. 

ɼʘʪʫʤ ʦʜʙʨʘʥʝ ï ɼʆ: 
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ʋʥʠʚʝʨʟʠʪʝʪ ʦʜʙʨʘʥʝ ʫ ɹʝʦʛʨʘʜʫ, ʄʝʜʠʮʠʥʩʢʫ ʬʘʢʫʣʪʝʪ ɺʄɸ, ʯʣʘʥ; 

ʇʨʦʬ. ʜʨ ɺʣʘʜʠʤʠʨ ɱʘʢʦʚˀʝʚʠ˂, ʨʝʜʦʚʥʠ ʧʨʦʬʝʩʦʨ ʟʘ ʫʞʫ ʥʘʦʯʥʫ ʦʙʣʘʩʪ ʌʠʟʠʦʣʦʛʠʿʘ 

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʂʨʘʛʫʿʝʚʮʫ, ʌʘʢʫʣʪʝʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢʘ 
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Abstract ï AB: 

Chronic lymphocytic leukemia (CLL) is a hematologicam malignancy which manifests as 

monoclonal expansion of  B lymphocytes. CLL is characterized by extremely variable clinical 

presentation, with different therapy requirements and overall survival. Genetic profile of a 

patient can be used as a predictor of the course of the diseases and therapeutic response.  

A major impediment to the success of human cancer therapy is the development of cancer 

variants exhibiting multidrug resistance (MDR). MDR is characterized with various 

manifestations and it is associated with individual genetic profile of a patient. Two most 

important mechanisms contribute to MDR, including the overexpression of drug efflux pumps 
(transport, pump resistance) and the upregulation of cellular antiapoptotic defense systems 

(apoptotic resistance). 

This is the first study of genetic markers of transport and apoptotic MDR in CLL patients in 

Serbia. 

Expression ʦf ABCB1 gene, coding for a cell membrane protein which mediates the efflux of 

drugs, as well as the effect of two ABCB1 gene variants (rs1045642, c.3435C > T and 

rs20132582, c. 2677G > T/A) on its expression were analyzed. Furthermore, expression of Bcl2 

and Bax genes, regulators of apoptosis in CLL cells, was studied. Gene expression was analyzed 

in perypheral blood mononuclear cells of 46 CLL patients and 53 controls, using qRT-PCR 

(Real-time PCR), while detection of ABCB1 gene variants was performed using PCR-RFLP 

(Polymerase Chain Reaction- Restriction Fragment Length Polymorphism) methodology.    
Frequency of ABCB1 variant allelles, c.3435C > T and c.2677G > T/A, did not show  statistically 

significant difference between CLL patients and healthy controls. This finding suggests that 

analyzed variants are not risk factors for CLL.  

When compared to healthy controls, ABCB1 gene overexpression was detected in 40% of CLL 

patients. Consequently, expression of ABCB1 gene could be considered a positive marker of 

potential development of MDR in 40% of CLL patients.  Similar to many other studies, our 

findings did not reveal the association of either ABCB1 gene variants, c.3435C > T ʠ 

c.2677G > T/A, or variant genotypes, with ABCB1 gene expression. 

The results of molecular genetic analysis were correlated with therapy response of CLL patients. 

Achieving a complete or a partial remission was chosen to be a therapy response marker.     
Analysis of genetic markers of transport MRD in CLL patients revealed that elevated level of 

ABCB1gene expression was associated with partial, but not with complete remission. Our finding 

suggests that ABCB1gene expression could be considered as a potential marker of transport 

MDR in CLL patients treated with FC protocol. 

Analysis of genetic markers of apoptotic MRD in CLL patients revealed that elevated level of 

Bcl2/Bax ratio was associated with partial, but not with complete remission. Our finding suggests 

that Bcl2/Bax ratio could be considered as a potential marker of apoptotic MDR in CLL patients 

treated with FC protocol. 
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This study contributes to knowledge on importance of analyzed genetic markers for 
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ɹʀʆɻʈɸʌʀɱɸ 

 

 
ʂʩʝʥʠʿʘ ɺʫʯʠ˂ʝʚʠ˂, ʨʦʹʝʥʘ ʿʝ 09.09.1987. ʛʦʜʠʥʝ ʫ ʂʨʘʛʫʿʝʚʮʫ. ʆʩʥʦʚʥʝ ʩʪʫʜʠʿʝ ʿʝ 

ʟʘʚʨʰʠʣʘ ʥʘ ʌʘʢʫʣʪʝʪʫ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢʘ, ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ʂʨʘʛʫʿʝʚʮʫ 2011. ʛʦʜʠʥʝ ʠʟ 
ʦʙʣʘʩʪʠ ʬʘʨʤʘʮʠʿʝ, ʩʘ ʧʨʦʩʝʯʥʦʤ ʦʮʝʥʦʤ 8,61. 

ʋʧʠʩʘʣʘ ʿʝ  ʜʦʢʪʦʨʩʢʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ ʥʘ ʄʝʜʠʮʠʥʩʢʦʤ ʬʘʢʫʣʪʝʪʫ, ʋʥʠʚʝʨʟʠʪʝʪ 

ʫ ʂʨʘʛʫʿʝʚʮʫ, ʠʟʙʦʨʥʦ ʧʦʜʨʫʯʿʝ ʄʦʣʝʢʫʣʩʢʘ ʤʝʜʠʮʠʥʘ - ʧʦʜʧʦʜʨʫʯʿʝ ʂʣʠʥʠʯʢʘ ʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʬʘʨʤʘʢʦʣʦʛʠʿʘ, ʰʢʦʣʩʢʝ 2011/2012 ʛʦʜʠʥʝ. ʋʩʤʝʥʠ ʜʦʢʪʦʨʩʢʠ ʠʩʧʠʪ, 

ʧʦʣʦʞʠʣʘ ʿʝ 2014. ʛʦʜʝʥʝ, ʩʘ ʧʨʦʩʝʯʥʦʤ ʦʮʝʥʦʤ 9.  

ʉʪʨʫʯʥʠ, ʟʘʚʨʰʥʠ ʠʩʧʠʪ, ʧʦʣʦʞʠʣʘ ʿʝ ʫ ʄʠʥʠʩʪʘʨʩʪʚʫ ʟʜʨʘʚˀʘ, ʫ ɹʝʦʛʨʘʜʫ 2013. 

ʛʦʜʠʥʝ. 

ʆʙʘʚʠʣʘ ʿʝ ʚʦʣʦʥʪʝʨʩʢʠ ʨʘʜ ʥʘ ʀʥʩʪʠʪʫʪʫ ʟʘ ʤʦʣʝʢʫʣʘʨʥʫ ʛʝʥʝʪʠʢʫ ʠ ʛʝʥʝʪʠʯʢʦ 

ʠʥʞʝˁʝʨʩʪʚʦ ʫ ɹʝʦʛʨʘʜʫ, ʛʜʝ ʿʝ ʩʪʝʢʣʘ ʧʦʪʚʨʜʫ ʦ ʟʘʚʨʰʝʥʦʿ ʦʙʫʮʠ ʠʟ ʤʦʣʝʢʫʣʘʨʥʝ 

ʜʠʿʘʛʥʦʩʪʠʢʝ ʫ ʪʨʘʿʘˁʫ ʦʜ ʥʦʚʝʤʙʨʘ 2012 ʜʦ ʤʘʿʘ 2013 ʛʦʜʠʥʝ, ʰʪʦ ʦʙʫʭʚʘʪʘ ʤʝʪʦʜʝ 
ʠʟʦʣʘʮʠʿʝ DNK ʠʟ ʢʨʚʠ ʠ ʙʫʢʘʣʥʦʛ ʙʨʠʩʘ, ʪʝʭʥʠʢʫ PCR, ʝʣʝʢʪʨʦʬʦʨʝʟʫ, ʨʝʩʪʨʠʢʮʠʦʥʫ 

ʘʥʘʣʠʟʫ, ʠʟʦʣʘʮʠʿʫ RNK, ʨʝʚʝʨʟʥʫ ʪʨʘʥʩʢʨʠʧʮʠʿʫ ʠ ʧʨʠʥʮʠʧʝ ʪʝʭʥʠʢʝ real time PCR. ( 

ʀʥʩʪʠʪʫʪ ʟʘ ʤʦʣʝʢʫʣʘʨʥʫ ʛʝʥʝʪʠʢʫ ʠ ʛʝʥʝʪʠʯʢʦ ʠʥʞʠˁʝʨʩʪʚʦ; ʃʘʙʦʨʘʪʦʨʠʿʘ ʟʘ 

ʤʦʣʝʢʫʣʘʨʥʫ ʙʠʦʤʝʜʠʮʠʥʫ, ɹʝʦʛʨʘʜ ). 

ʋʧʠʩʘʣʘ ʿʝ ʩʧʝʮʠʿʘʣʠʩʪʠʯʢʝ ʩʪʫʜʠʿʝ ʥʘ ʄʝʜʠʮʠʥʩʢʦʤ ʬʘʢʫʣʪʝʪʫ, ʋʥʠʚʝʨʟʠʪʝʪʫ ʫ 

ʂʨʘʛʫʿʝʚʮʫ, ʠʟʙʦʨʥʦ ʧʦʜʨʫʯʠʿʝ ʌʘʨʤʘʮʝʫʪʩʢʘ ʪʝʭʥʦʣʦʛʠʿʘ, ʰʢʦʣʩʢʝ 2016/2017 ʛʦʜʠʥʝ. 

 

ɿʘʧʦʩʣʝʥʘ ʿʝ ʥʘ ʌʘʢʫʣʪʝʪʫ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢʘ, ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ʂʨʘʛʫʿʝʚʮʫ ʦʜ  2013. 

ʛʦʜʠʥʝ. ɸʢʘʜʝʤʩʢʦ ʟʚʘˁʝ: ʩʘʨʘʜʥʠʢ ʫ ʥʘʩʪʘʚʠ, ʠʟ ʫʞʝ ʥʘʫʯʥʝ ʦʙʣʘʩʪʠ: ʃʝʢʦʚʠ 2 ï 

ʬʘʨʤʘʮʝʫʪʩʢʘ ʪʝʭʥʦʣʦʛʠʿʘ. ʀʟʘʙʨʘʥʘ ʫ ʟʚʘˁʝ ʘʩʠʩʪʝʥʨʘ ʫ ʦʢʚʠʨʫ ʠʩʪʝ ʢʘʪʝʜʨʝ 2015 

ʛʦʜʠʥʝ.   
ɹʠʣʘ ʿʝ ʿʝʜʘʥ ʦʜ ʠʩʪʨʘʞʠʚʘʯʘ ʥʘ ʤʘʢʨʦʧʨʦʿʝʢʪʫ "ɸʥʘʣʠʟʘ ʬʘʢʪʦʨʘ ʢʦʿʠ ʜʦʧʨʠʥʦʩʝ                

ʥʝʧʦʚʦˀʥʦʤ ʠʩʭʦʜʫ ʣʝʯʝˁʘ ʘʢʫʪʥʦʛ ʧʘʥʢʨʝʘʪʠʪʠʩʘ", ʢʦʿʠ ʩʝ ʩʧʨʦʚʦʜʠ ʫ ʩʘʨʘʜˁʠ 

ʌʘʢʫʣʪʝʪʘ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢʘ ʠ ʂʣʠʥʠʯʢʦʛ ʮʝʥʪʨʘ ʫ ʂʨʘʛʫʿʝʚʮʫ. 
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