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ʇʝʨʝʜʤʦʚʘ 
 

ʄʦʥʦʛʨʘʬʽʷ ʧʨʠʩʚʷʯʝʥʘ ʚʘʞʣʠʚʽʡ ʧʨʦʙʣʝʤʽ ʧʨʘʢʪʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ ʪʘ 

ʧʘʪʘʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ï ʟʘʧʘʣʴʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʧʘʨʦʜʦʥʪʘ. 

 

ʋ ʤʦʥʦʛʨʘʬʽʾ ʚʠʩʚʽʪʣʝʥʦ ʥʘ ʥʦʚʦʤʫ ʨʽʚʥʽ ʧʘʪʦʛʝʥʝʟ ʪʘ ʤʦʨʬʦʛʝʥʝʟ ʧʝʨʝʙʽʛʫ 

ʧʘʨʦʜʦʥʪʠʪʫ. ɿʘʧʨʦʧʦʥʦʚʘʥʝ ʥʦʚʝ ʧʦʷʩʥʝʥʥʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ 

ʝʥʟʠʤʘʤʠ ʫ ʨʽʟʥʠʭ ʚʠʜʘʭ ʝʧʫʣʽʩʽʚ. ɿʥʘʥʥʷ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʣʘʥʦʢ ʟʘʧʘʣʝʥʥʷ ʪʘ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭ ʢʣʽʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ ʥʝʦʙʭʽʜʥʝ ʩʪʦʤʘʪʦʣʦʛʦʚʽ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ 

ʧʦʜʘʣʴʰʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʚʠʙʦʨʫ ʩʫʯʘʩʥʦʛʦ ʦʨʪʦʧʝʜʠʯʥʦʛʦ, ʦʨʪʦʜʦʥʪʠʯʥʦʛʦ, 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʯʠ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʘʨʦʜʦʥʪʠʪʽʚ.  ʉʪʦʤʘʪʦʣʦʛʘʤʠ  ʧʦ- 
 

ʩʫʯʘʩʥʦʤʫ ʘʥʘʣʽʟʫʶʪʴʩʷ ʜʘʥʽ ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʘʧʘʣʝʥʥʷ, ʪʦʤʫ ʜʣʷ 

ʜʽʘʛʥʦʩʪʠʢʠ ʡ ʧʨʦʛʥʦʟʫ ʥʝʦʙʭʽʜʥʘ ʩʧʽʚʧʨʘʮʷ ʤʽʞ ʩʪʦʤʘʪʦʣʦʛʘʤʠ ʪʘ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʘʤʠ. 
 

ʅʘ ʩʴʦʛʦʜʥʽ ʟʘʧʘʣʝʥʥʷ ʧʘʨʦʜʦʥʪʘ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʢʣʽʥʽʯʥʦʾ 

ʢʘʨʪʠʥʠ. ʇʦʨʷʜ ʽʟ ʮʠʤ ʟʥʘʥʥʷ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ ʟʘ 

ʨʽʟʥʠʭ ʪʠʧʽʚ ʝʧʫʣʽʩʽʚ ʙʫʜʝ ʩʧʨʠʷʪʠ ʪʦʯʥʽʰʽʡ ʚʝʨʠʬʽʢʘʮʽʾ ʜʽʘʛʥʦʟʫ ʣʽʢʘʨʷʤʠ- 
 

ʩʪʦʤʘʪʦʣʦʛʘʤʠ. 
 

ʄʦʥʦʛʨʘʬʽʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʘ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ. 
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ɺʩʪʫʧ 
 

ʈʦʣʴ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʘ ʷʢ ʟʘʛʘʣʴʥʦʤʝʜʠʯʥʦʾ ʧʨʦʙʣʝʤʠ ʧʦʷʩʥʶʻʪʴʩʷ 

ʪʘʢʠʤʠ ʯʠʥʥʠʢʘʤʠ: ʧʦ-ʧʝʨʰʝ, ʟʥʘʯʥʠʤ ʧʦʰʠʨʝʥʥʷʤ ʮʽʻʾ ʧʘʪʦʣʦʛʽʾ ʫ ʩʚʽʪʽ; ʧʦ- 
 

ʜʨʫʛʝ, ʚʪʨʘʪʦʶ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʟʫʙʽʚ ʧʨʠ ʮʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ; ʧʦ-ʪʨʝʪʻ, ʧʦʷʚʦʶ 

ʚʦʛʥʠʱ ʭʨʦʥʽʯʥʦʾ ʽʥʬʝʢʮʽʾ ʫ ʟʚ'ʷʟʢʫ ʟ ʚʠʥʠʢʥʝʥʥʷʤ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʫʪʚʦʨʝʥʥʷ ï 

ʟʫʙʦʷʩʝʥʥʦʛʦ ʢʘʨʤʘʥʘ ʪʘ ʟʥʠʞʝʥʥʷʤ ʨʝʘʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ [1]. ɿʘ ʜʘʥʠʤʠ 

ɺʆʆɿ, ʦʩʥʦʚʥʫ ʧʨʦʙʣʝʤʫ ʚ ʧʘʨʦʜʦʥʪʦʣʦʛʽʾ ʩʪʘʥʦʚʣʷʪʴ ʟʘʧʘʣʴʥʽ ʫʨʘʞʝʥʥʷ 

ʧʘʨʦʜʦʥʪʘ [2]. ʇʨʠ ʮʴʦʤʫ ʚʠʜʽʣʷʶʪʴ ʛʽʥʛʽʚʽʪʠ (ʢʘʪʘʨʘʣʴʥʠʡ, ʛʽʧʝʨʪʨʦʬʽʯʥʠʡ, 
 

ʚʠʨʘʟʢʦʚʠʡ, ʘʪʨʦʬʽʯʥʠʡ, ʜʝʩʢʚʘʤʘʪʠʚʥʠʡ) ʽ ʤʘʨʛʽʥʘʣʴʥʽ ʧʝʨʽʦʜʦʥʪʠʪʠ, ʢʦʣʠ 

ʢʣʽʥʽʯʥʦ ʪʘ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʘʪʦʣʦʛʽʯʥʠʡ ʟʫʙʦʷʩʝʥʥʠʡ ʢʘʨʤʘʥ ʪʘ 

ʜʝʩʪʨʫʢʮʽʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. 
 

ɼʝ̫ʢʽ ʘʚʪʦʨʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʧʝʨʚʠʥʥʠʡ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ ʫ ʷʩʥʘʭ ʻ ʧʫʩʢʦʚʠʤ 

ʽʟ ʧʦʜʘʣʴʰʠʤ ʨʦʟʚʠʪʢʦʤ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʷʩʝʥʥʦʛʦ ʢʘʨʤʘʥʘ ʪʘ ʚʪʦʨʠʥʥʦʾ ʨʝʟʦʨʙʮʽʾ 

ʘʣʴʚʝʦʣ [3]. ɯʥʰʽ ʘʚʪʦʨʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʧʘʨʦʜʦʥʪʠʪ 

ʧʦʯʠʥʘʻʪʴʩʷ ʚ ʷʩʥʘʭ ʫ ʚʠʛʣʷʜʽ ʭʨʦʥʽʯʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʟ ʧʦʜʘʣʴʰʠʤ 

ʨʦʟʩʤʦʢʪʫʚʘʥʥʷʤ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʚ ʘʣʴʚʝʦʣʷʨʥʦʤʫ ʧʘʨʦʩʪʢʫ [4]. 
 

ɿʘʩʣʫʛʦʚʫʻ ʥʘ ʫʚʘʛʫ ʪʝ, ʱʦ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʧʝʨʝʙʽʛʫ ʧʘʨʦʜʦʥʪʠʪʫ, 
 

ʷʢ ʧʨʘʚʠʣʦ, ʧʦʻʜʥʫʶʪʴʩʷ ʽʟ ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʮʽʣʽʩʥʠʡ ʦʨʛʘʥʽʟʤ [5]. ɼʦ ʮʠʭ ʬʘʢʪʦʨʽʚ ʥʘʣʝʞʘʪʴ ʧʝʨʝʥʝʩʝʥʽ ʽʥʬʝʢʮʽʡʥʦ -ʪʦʢʩʠʯʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ [6], ʧʦʨʫʰʝʥʥʷ ʪʨʦʬʽʢʠ ʪʘ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ [7, 8], ʟʤʽʥʠ 

ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ [9], ʚʽʢʦʚʠʡ ʬʘʢʪʦʨ [10], ʧʦʨʫʰʝʥʥʷ ʚʽʪʘʤʽʥʥʦʛʦ 

ʙʘʣʘʥʩʫ ʚ ʦʨʛʘʥʽʟʤʽ [7], ʽʤʫʥʥʽ ʧʦʨʫʰʝʥʥʷ [11] ʪʘ ʽʥ. 
 

ʈʜ̫ ʘʚʪʦʨʽʚ ʧʦʚ'ʷʟʫʻ ʧʘʨʦʜʦʥʪʠʪ ʟʽ ʩʢʣʝʨʦʟʦʤ ʘʨʪʝʨʽʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʧʘʨʦʜʦʥʪʘ: ʧʦʨʫʰʝʥʥʷʤ ʪʨʦʬʽʢʠ ʧʘʨʦʜʦʥʪʘ ʫ ʟʚ'ʷʟʢʫ ʟ ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʡʦʛʦ 

ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʟ ʥʘʷʚʥʠʤʠ ʩʢʣʝʨʦʟʦʚʘʥʠʤʠ ʘʨʪʝʨʽʷʤʠ ʪʘ ʟʚʫʞʝʥʠʤ ʾʭ 

ʧʨʦʩʚʽʪʦʤ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʤʽʩʮʝʚʦʛʦ ʽʤʫʥʽʪʝʪʫ [12]. ɿʤʽʥʠ ʢʽʥʮʝʚʦʛʦ 

ʩʫʜʠʥʥʦʛʦ ʘʧʘʨʘʪʫ ʧʘʨʦʜʦʥʪʘ ʦʙʫʤʦʚʣʝʥʽ ʘʣʝʨʛʽʯʥʠʤʠ ʟʤʽʥʘʤʠ ʩʫʜʠʥ ʧʘʨ ʦʜʦʥʪʘ 
 

[13]. ɼʠʩʪʨʦʬʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʦʨʛʘʥʽʟʤʽ ʧʨʠʟʚʦʜʷʪʴ ʧʝʨʝʜʫʩʽʤ ʜʦ ʧʦʷʚʠ 

ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʘʨʤʘʥʽʚ, ʨʝʟʦʨʙʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʧʘʨʦʩʪʢʘ 
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[14]. ɯʩʪʦʪʥʘ ʨʦʣʴ ʚʽʜʚʦʜʠʪʴʩʷ ʥʝʚʨʦʛʝʥʥʦʤʫ ʬʘʢʪʦʨʫ ʚ ʧʘʪʦʛʝʥʝʟʽ ʧʘʨʦʜʦʥʪʠʪʫ 
 

[15]. 
 

ʈʦʟʫʤʽʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʧʦʨʫʰʝʥʴ ʫ ʧʘʨʦʜʦʥʪʽ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʨʽʚʥʽ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʟʘʭʦʜʠ ʱʦʜʦ ʾʭ ʜʽʘʛʥʦʩʪʠʢʠ, ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ 

ʣʽʢʫʚʘʥʥʷ. 
 

ʆʜʥʠʤʠ ʟ ʦʩʥʦʚʥʠʭ ʝʪʽʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʾ ʧʘʨʦʜʦʥʪʘ ʻ 

ʙʘʢʪʝʨʽʾ [16], ʘ ʪʘʢʦʞ ʾʭ ʝʢʟʦ- ʪʘ ʝʥʜʦʪʦʢʩʠʥʠ [17, 18], ʱʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʡ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʧʨʠʯʠʥʷʶʪʴ ʪʘʢʽ ʟʤʽʥʠ: ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʥʠʢʣʠʚʦʩʪʽ ʢʘʧʽʣʷʨʽʚ, ʷʢʘ 

ʟʫʤʦʚʣʶʻ ʝʢʩʫʜʘʪʠʚʥʽ ʧʨʦʷʚʠ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; ʧʦʨʫʰʝʥʥʷ ʣʽʟʦʩʦʤʘʣʴʥʠʭ 

ʤʝʤʙʨʘʥ ʽʟ ʚʠʭʦʜʦʤ ʫ ʢʣʽʪʠʥʫ ʪʘ ʟʘ ʾʾ ʤʝʞʽ ʣʽʟʦʩʦʤʘʣʴʥʠʭ ʛʽʜʨʦʣʘʟ [19], ʟʜʘʪʥʠʭ 

ʧʦʰʢʦʜʞʫʚʘʪʠ ʨʽʟʥʽ ʢʣʽʪʠʥʥʽ ʡ ʪʢʘʥʠʥʥʽ ʢʦʤʧʦʥʝʥʪʠ [20]; ʩʪʠʤʫʣʶʚʘʥʥʷ 

ʚʠʨʦʙʣʝʥʥʷ ʤʘʢʨʦʝʨʛʽʯʥʠʭ ʩʧʦʣʫʢ ʫ ʧʨʦʮʝʩʘʭ ʦʢʠʩʥʦʛʦ ʪʘ ʛʣʽʢʦʣʽʪʠʯʥʦʛʦ 

ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ [21]; ʩʪʠʤʫʣʶʚʘʥʥʷ ʩʠʥʪʝʟʫ ʤʝʜʽʘʪʦʨʽʚ ʟʘʧʘʣʝʥʥʷ [22]; 
 

ʤʦʜʠʬʽʢʘʮʽʶ ʩʫʙʩʪʨʘʪʫ ʟʘʧʘʣʝʥʥʷ [23]; ʟʤʽʥʫ ʤʦʣʝʢʫʣʷʨʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ 

ʪʢʘʥʠʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ [24]; ʮʠʪʦʪʦʢʩʠʯʥʫ ʜʽʶ [25], ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʩʪʠʤʫʣʶʚʘʥʥʷ ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʾ ʬʘʟʠ ʟʘʧʘʣʝʥʥʷ ʪʘ ʧʦʩʠʣʝʥʥʷ ʟʘʧʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ. 
 

ʉʧʝʮʽʘʣʽʟʦʚʘʥʘ ʪʝʨʘʧʽʷ ʧʨʠ ʧʘʨʦʜʦʥʪʠʪʘʭ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʦʜʦʣʘʥʥʷ 

ʥʘʩʣʽʜʢʽʚ ʧʦʨʫʰʝʥʴ ʪʘ ʚʪʨʘʪ ʟʫʙʦʝʧʽʪʝʣʽʘʣʴʥʦʛʦ ʟôʻʜʥʘʥʥʷ [26], ʣʽʢʚʽʜʘʮʽʶ 

ʟʫʙʦʷʩʝʥʥʠʭ ʥʘʰʘʨʫʚʘʥʴ ʽʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʟʤʝʥʰʝʥʥʷ 

ʨʦʟʨʦʩʪʘʥʥʷ ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʪʢʘʥʠʥʠ ʪʘ ʽʥ. [27]. ʄʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʫ 

ʧʘʨʦʜʦʥʪʽ ʧʨʠ ʮʴʦʤʫ ʻ ʦʩʥʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʨʝʟʦʨʙʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʥʷ ʟʫʙʽʚ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʟ ʯʘʩʦʤ ʾʭ ʧʦʚʥʫ 

ʝʣʽʤʽʥʘʮʽʶ [28]. ʎʝ ʟʫʤʦʚʣʶʻ ʚʪʨʘʪʫ ʟʫʙʽʚ ʽʟ ʚʽʢʦʤ ʪʘ ʚʝʣʠʢʠʡ ʚʽʜʩʦʪʦʢ ʚʪʨʘʪʠ 

ʟʫʙʽʚ ʫ ʤʦʣʦʜʠʭ ʣʶʜʝʡ. ʊʦʤʫ ʟʤʽʥʠ ʫ ʧʘʨʦʜʦʥʪʽ ʚʠʤʘʛʘʶʪʴ ʟʥʘʯʥʠʭ ʚʠʪʨʘʪ ʥʘ 

ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʪʝʟʫʚʘʥʥʷ ʟʫʙʽʚ. 
 

ʋʩʧʽʭ ʣʽʢʫʚʘʥʥʷ ʧʨʠ ʧʘʨʦʜʦʥʪʠʪʘʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʚʦʻʯʘʩʥʦʩʪʽ ʡ ʪʨʠʚʘʣʦʩʪʽ 

ʪʝʨʘʧʽʾ. ʇʨʠ ʮʴʦʤʫ ʧʝʨʝʜ ʣʽʢʘʨʝʤ-ʩʪʦʤʘʪʦʣʦʛʦʤ ʧʦʩʪʘʶʪʴ ʪʘʢʽ ʟʘʚʜʘʥʥʷ ʫ 

ʣʽʢʫʚʘʣʴʥʽʡ ʪʘʢʪʠʮʽ: 1) ʜʽʷ ʥʘ ʝʪʽʦʣʦʛʽʯʥʠʡ ʯʠʥʥʠʢ [29]; 2) ʚʧʣʠʚ ʥʘ ʣʘʥʢʠ 
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ʧʘʪʦʛʝʥʝʟʫ ï ʟʘʧʘʣʴʥʽ, ʩʫʜʠʥʥʽ, ʽʤʫʥʥʽ ʪʘ ʽʥʰʽ ʧʦʨʫʰʝʥʥʷ [30]; 3) ʚʽʜʥʦʚʣʝʥʥʷ 

ʘʙʦ ʟʘʤʽʱʝʥʥʷ ʩʪʨʫʢʪʫʨ ʽ ʬʫʥʢʮʽʡ ʧʘʨʦʜʦʥʪʘ [31]; 4) ʜʽʷ ʥʘ ʦʨʛʘʥʽʟʤ ʫ ʮʽʣʦʤʫ 
 

[32]. 
 

ʋ ʢʦʥʪʝʢʩʪʽ ʟʘʟʥʘʯʝʥʦʛʦ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʜʦʩʣʽʜʥʠʢʽʚ ʧʨʠ ʟʘʧʘʣʴʥʠʭ 

ʧʨʦʮʝʩʘʭ ʧʘʨʦʜʦʥʪʘ ʧʨʠʚʝʨʪʘʶʪʴ ʧʨʦʮʝʩʠ ʧʝʨʝʙʫʜʦʚʠ ʪʢʘʥʠʥ, ʥʘʩʘʤʧʝʨʝʜ ʚ 

ʝʧʽʪʝʣʽʾ ʪʘ ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ. 
 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʜʦʚʝʜʝʥʦ, ʱʦ ʨʷʜ ɼʅʂ- ʨʝʧʘʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤ 

ʷʚʣʷʻ ʩʦʙʦʶ ʽʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ, ʷʢʘ ʯʘʩʪʢʦʚʦ ʝʣʽʤʽʥʫʻ ʚʧʣʠʚ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 

ʬʘʢʪʦʨʽʚ. ʊʢʘʥʠʥʠ ʧʘʨʦʜʦʥʪʘ ʚ ʮʴʦʤʫ ʩʝʥʩʽ ʥʝ ʻ ʚʠʥʷʪʢʦʤ [33]. ɼʅʂ-ʨʝʧʘʨʘʪʠʚʥʽ 

ʩʠʩʪʝʤʠ ʟʫʤʦʚʣʶʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʫ ʮʽʣʽʩʥʽʩʪʴ ʛʝʥʦʤʫ ɼʅʂ- 
 

ʚʤʽʩʥʠʭ ʦʨʛʘʥʝʣ ʢʣʽʪʠʥ ʚʽʜ ʧʨʦʜʫʢʪʽʚ ʽʟ ʩʪʦʨʦʥʥʴʦʶ ʛʝʥʝʪʠʯʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, 
 

ʝʥʜʦʛʝʥʥʠʭ ʧʝʨʝʢʠʩʥʠʭ ʪʘ ʘʣʢʽʣʫʚʘʣʴʥʠʭ ʧʨʦʜʫʢʪʽʚ [34]. ʋ ʙʽʣʴʰ ʰʠʨʦʢʦʤʫ 

ʨʦʟʫʤʽʥʥʽ ɼʅʂ-ʨʝʧʘʨʘʪʠʚʥʽ ʩʠʩʪʝʤʠ ʨʝʘʣʽʟʫʶʪʴ ʟʘʭʠʩʪ ʜʚʦ- ʪʘ ʦʜʥʦʣʘʥʮʶʛʦʚʦʾ 

ʥʠʪʦʢ ɼʅʂ ʚʽʜ ʧʦʰʢʦʜʞʫʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʝʢʟʦʛʝʥʥʦʛʦ ʪʘ ʝʥʜʦʛʝʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ [36]. 
 

ɺʠʚʯʝʥʥʶ ʧʨʷʤʦʾ ʪʘ ʥʝʧʨʷʤʦʾ ʘʣʢʽʣʫʚʘʣʴʥʦʾ ʜʽʾ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʪʦʢʩʠʥʽʚ ʥʘ 

ʪʢʘʥʠʥʠ ʧʘʨʦʜʦʥʪʘ ʣʶʜʠʥʠ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʧʨʠʩʚʷʯʝʥʦ ʧʦʦʜʠʥʦʢʽ 

ʧʨʘʮʽ ʟʘʨʫʙʽʞʥʠʭ ʘʚʪʦʨʽʚ, ʫ ʙʽʣʴʰʦʩʪʽ ʷʢʠʭ ʜʦʚʦʜʠʪʴʩʷ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʮʽʻʾ ʜʽʾ 

ʥʘ ʦʨʛʘʥʠ ʪʘ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʤʫ. M. Esteller [36] ʟʘʟʥʘʯʘʻ, ʱʦ ʢʣʽʪʠʥʠ ʟ ʚʠʩʦʢʠʤ 

ʩʪʫʧʝʥʝʤ ʤʝʪʘʙʦʣʽʟʤʫ ʤʘʶʪʴ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʝʧʘʨʘʪʠʚʥʠʭ ʝʥʟʠʤʽʚ, 
 

ʥʘʧʨʠʢʣʘʜ MGMT (O6- methylguanine-DNA methyltransferase) ʪʘ MMR (DNA 

mismatch repair). MGMT ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʝʧʘʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʘʭ. ʎʝ 

ʤʦʞʝ ʙʫʪʠ ʧʦʚô̫ ʟʘʥʦ ʟ ʚʝʣʠʢʦʶ ʰʚʠʜʢʽʩʪʶ ʦʢʠʩʥʦʛʦ ʛʣʽʢʦʣʽʟʫ ʪʘ ʘʢʪʠʚʥʽʩʪʶ 

ʥʽʪʨʦʢʩʠʜʩʠʥʪʝʪʘʟʠ [37]. ʎʽ ʨʝʘʢʮʽʾ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʽʚ 

ʪʘʢʠʭ ʝʥʜʦʛʝʥʥʠʭ ʘʣʢʽʣʷʪʦʨʽʚ, ʷʢ ʧʨʦʜʫʢʪʠ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʥʶʚʘʥʥʷ ʞʠʨʽʚ, 
 

ʥʽʪʨʦʟʦʘʤʽʥʽʚ ʪʘ ʘʤʽʥʦʢʠʩʣʦʪ [38]. ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʩʠʥʪʝʟʫ ʝʥʜʦʛʝʥʥʠʭ 

ʘʣʢʽʣʷʪʦʨʽʚ ʫ ʢʣʽʪʠʥʘʭ ʧʫʭʣʠʥ ʯʝʨʝʟ ʚʝʣʠʢʫ ʰʚʠʜʢʽʩʪʴ ʙʽʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ 

ʧʦʩʠʣʶʻ ʝʢʩʧʨʝʩʽʶ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʭʠʩʥʠʭ ʝʥʟʠʤʽʚ (MMR, MGMT) ʟʘ ʧʨʠʥʮʠʧʦʤ 

ʟʚʦʨʦʪʥʦʾ ʚʽʜʧʦʚʽʜʽ. ɼʦ ʦʩʥʦʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʪʦʢʩʠʯʥʦʾ ʜʽʾ ʘʣʢʽʣʫʚʘʣʴʥʠʭ ʩʧʦʣʫʢ 
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ʥʝʦʙʭʽʜʥʦ ʚʽʜʥʝʩʪʠ ʾʭ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʪʘ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʚʧʣʠʚ ʥʘ ɼʅʂ, ʱʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʘʣʢʽʣʫʚʘʥʥʷ ʬʝʨʤʝʥʪʥʠʭ ʩʠʩʪʝʤ ʽ ʧʦʰʢʦʜʞʝʥʥʷ 

ʛʝʥʝʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʢʣʽʪʠʥʠ [39]. 
 

ɺʠʨʽʰʝʥʥʷ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʧʨʦʙʣʝʤ ʩʧʨʷʤʦʚʘʥʝ ʥʝ ʣʠʰʝ ʥʘ ʦʜʝʨʞʘʥʥʷ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʨʷʜ ʪʝʦʨʝʪʠʯʥʠʭ ʧʠʪʘʥʴ ʩʪʦʩʦʚʥʦ ʘʣʢʽʣʫʚʘʥʥʷ ʢʣʽʪʠʥ ʪʢʘʥʠʥ 

ʧʘʨʦʜʦʥʪʘ, ʡ ʥʘ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʛʦ ʥʘʫʢʦʚʦʛʦ ʥʘʧʨʷʤʢʫ ʚ ʩʪʦʤʘʪʦʣʦʛʽʾ, ʷʢʠʡ 

ʤʘʻ ʥʘ ʤʝʪʽ ʜʦʩʣʽʜʠʪʠ ʦʩʥʦʚʠ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʘ ʟ ʧʦʟʠʮʽʡ 

ʧʘʪʦʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾ, ʤʦʣʝʢʫʣʷʨʥʦʾ ʛʝʥʝʪʠʢʠ ʪʘ ʧʘʪʦʣʦʛʽʯʥʦʾ ʬʽʟʽʦʣʦʛʽʾ. 
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ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʘ ʫ ʇʽʚʥʽʯʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ 
 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʪʪʽ 19 ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʜʦʩʪʫʧ ʜʦ ʧʫʙʣʽʯʥʦʾ 
 

ʽʥʬʦʨʤʘʮʽʾè ʤʠ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʽʥʬʦʨʤʘʮʽʶ ʦʙʣʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ- 
 

ʘʥʘʣʽʪʠʯʥʠʭ ʮʝʥʪʨʽʚ ʤʝʜʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʪʘ ʦʙʣʘʩʥʠʭ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ 

ʧʦʣʽʢʣʽʥʽʢ ʱʦʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ 

ʧʘʨʦʜʦʥʪʠʪʠ, ʛʽʥʛʽʚʽʪʠ ʪʘ ʨʽʟʥʽ ʚʠʜʠ ʝʧʫʣʽʩʽʚ. 
 

ʄʠ ʚʠʚʯʠʣʠ ʜʠʥʘʤʽʢʫ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʧʘʨʦʜʦʥʪʘ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ 

(ʢʦʜ ʄʂʍ-10 ʂ05.0, ʂ05.1, ʂ05.2, ʂ05.3, ʂ05.4, ʂ05.5, ʂ05.6). ɯʟ 1990 ʨ. ʙʫʣʦ 

ʦʭʦʧʣʝʥʦ ʚʩʶ ʪʝʨʠʪʦʨʽʶ ʋʢʨʘʾʥʠ ʻʜʠʥʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ ʟʙʦʨʫ ʜʘʥʠʭ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʢʘʥʮʝʨ-ʨʝʻʩʪʨʫ ʪʘ ʥʘʮʽʦʥʘʣʴʥʦʶ ʤʝʜʠʯʥʦʶ ʩʪʘʪʠʩʪʠʯʥʦʶ 

ʩʠʩʪʝʤʦʶ. 
 

ɼʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʧʦʰʠʨʝʥʥʷ ʭʚʦʨʦʙ ʧʘʨʦʜʦʥʪʘ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ 

(ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʭʚʦʨʦʙ çʫʩʴʦʛʦè) ʪʘ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ (ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʟʘʭʚʦʨʶʚʘʥʴ 

ʫʧʝʨʰʝ ʚ ʞʠʪʪʽ) ʻ ʟʚʽʪʥʘ ʩʪʘʪʠʩʪʠʯʥʘ ʬʦʨʤʘ 12 çɿʚʽʪ ʧʨʦ ʟʘʭʚʦʨʶʚʘʥʥʷ, 

ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʫ ʭʚʦʨʠʭ, ʷʢʽ ʧʨʦʞʠʚʘʶʪʴ ʫ ʨʘʡʦʥʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʽʢʫʚʘʣʴʥʦ- 
 

ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʟʘʢʣʘʜʫè. 
 

ʎʷ ʬʦʨʤʘ ʟʘʪʚʝʨʜʞʝʥʘ ʅʘʢʘʟʦʤ ʄʆɿ ʋʢʨʘʾʥʠ ʚʽʜ 10.07.2007 ʨʦʢʫ ˉ 378 
 

çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʬʦʨʤ ʟʚʽʪʥʦʩʪʽ ʟ ʧʠʪʘʥʴ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʪʘ ʽʥʩʪʨʫʢʮʽʡ ʱʦʜʦ 

ʾʭ ʟʘʧʦʚʥʝʥʥʷè ʽʟ ʟʤʽʥʘʤʠ ʪʘ ʜʦʧʦʚʥʝʥʥʷʤʠ, ʚʥʝʩʝʥʠʤʠ ʅʘʢʘʟʦʤ ʄʆɿ ʋʢʨʘʾʥʠ 

ʚʽʜ 17.06.2013 ʨʦʢʫ ˉ 511 çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʟʤʽʥ ʜʦ ʅʘʢʘʟʫ ʄʆɿ ʋʢʨʘʾʥʠ ʚʽʜ 

10.07.2007 ʨʦʢʫ ˉ 378è. 
 

ʋ ʪʘʙʣʠʮʷʭ 1 000, 2 000, 3 000 ʟʘʟʥʘʯʝʥʦʾ ʬʦʨʤʠ ʄʆɿ ʋʢʨʘʾʥʠ ʚʽʜ 

10.07.2007 ʨʦʢʫ ˉ 378 ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʥʘ 

ʧʘʨʦʜʦʥʪʠʪʠ, ʛʽʥʛʽʚʽʪʠ, ʝʧʫʣʽʩʠ (ʘʥʛʽʦʤʘʪʦʟʥʠʡ, ʬʽʙʨʦʟʥʠʡ, ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʠʡ) ʥʝ 

ʧʝʨʝʜʙʘʯʝʥʘ. 
 

ʈʘʥʽʰʝ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʦʢʨʝʤʠʭ ʟʘʭʚʦʨʶʚʘʥʴ (ʂ05.0.1, ʂ09 ï ʂ14 ï çɻʽʥʛʽʚʽʪ 

ʪʘ ʽʥʰʽ ʭʚʦʨʦʙʠ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʩʣʠʥʥʠʭ ʟʘʣʦʟ ʪʘ ʱʝʣʝʧè) ʙʫʣʠ ʧʝʨʝʜʙʘʯʝʥʽ 

ʬʦʨʤʠ: ˉ 071/ʦ, ˉ 071-1/ʦ, ˉ 071-3/ʦ çɿʚʝʜʝʥʘ ʚʽʜʦʤʽʩʪʴ ʦʙʣʽʢʫ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ 

ʧʨʠʯʠʥ ʩʤʝʨʪʽ ʫ ʜʘʥʦʤʫ ʣʽʢʫʚʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽè (ʢʚʘʨʪʘʣʴʥʽ), ʟʘʪʚʝʨʜʞʝʥʽ 
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ʅʘʢʘʟʦʤ ʄʆɿ ʋʢʨʘʾʥʠ ʚʽʜ 01.12.2004 ʨʦʢʫ ˉ 588 çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʦʙʣʽʢʦʚʠʭ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʬʦʨʤè. ʅʘ ʩʴʦʛʦʜʥʽ ʮʽ ʬʦʨʤʠ ʩʢʦʨʦʯʝʥʽ ʥʘ ʨʽʚʥʽ ʧʝʨʚʠʥʥʦʾ 

ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʅʘʢʘʟʦʤ ʄʆɿ ʋʢʨʘʾʥʠ ʚʽʜ 28.03.2012 ʨʦʢʫ ˉ 214 çʇʨʦ 

ʩʢʦʨʦʯʝʥʥʷ ʬʦʨʤ ʧʝʨʚʠʥʥʦʾ ʦʙʣʽʢʦʚʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʫ ʟʘʢʣʘʜʘʭ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ 

ʧʝʨʚʠʥʥʦʛʦ ʨʽʚʥʷ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠè. 
 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʘʧʠʪʽʚ ʜʦ ʦʙʣʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʮʝʥʪʨʽʚ 

ʤʝʜʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʣʠʰʝ ʏʝʨʥʽʛʽʚʩʴʢʘ, ʍʘʨʢʽʚʩʴʢʘ ʪʘ ʉʫʤʩʴʢʘ 

ʦʙʣʘʩʪʽ ʟʜʽʡʩʥʶʶʪʴ ʢʦʥʪʨʦʣʴ ʱʦʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʘʨʦʜʦʥʪʘ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ. 

ʏʝʨʥʽʛʽʚʩʴʢʘ ʆɼɸ ʨʦʟʧʦʯʘʣʘ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ çʇʦʣʽʢʣʽʥʽʢʘè, ʷʢʠʤ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʦʥʽʪʦʨʠʥʛ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʫ ʏʝʨʥʽʛʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ (ʈʽʰʝʥʥʷʤ 

ʦʙʣʘʩʥʦʾ ʨʘʜʠ ʚʽʜ 21 ʛʨʫʜʥʷ 2007). 
 

ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʧʘʨʦʜʦʥʪʘ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ 

ʥʝʟʤʽʥʥʦʶ ʫʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ (ʙʣʠʟʴʢʦ (0,27 Ñ 0,02) ʪʘ (0,23 Ñ 0,01) 

ʚʠʧʘʜʢʘ ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ ʫ ʏʝʨʥʽʛʽʚʩʴʢʽʡ ʪʘ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʷʭ). ʇʨʦʪʝ 

ʟʘʧʘʣʴʥʽ ʧʨʦʮʝʩʠ ʧʘʨʦʜʦʥʪʘ ʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʫ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ï (0,37 Ñ 0,04) 

ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ (ʽʟ 2008 ʜʦ 2015 ʨ.). ʇʝʚʥʫ ʨʦʣʴ ʫ ʧʽʜʚʠʱʝʥʥʽ ʨʽʚʥʷ 

ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʧʘʨʦʜʦʥʪʘ ʤʦʛʣʠ ʚʽʜʽʛʨʘʪʠ ʩʦʮʽʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʍʘʨʢʽʚʱʠʥʠ. 
 

ʅʝ ʚʠʢʣʶʯʝʥʦ ʪʘʢʦʞ, ʱʦ ʟʘ ʮʝʡ ʧʝʨʽʦʜ ʚʽʜʙʫʚʘʣʦʩʷ ʧʦʩʪʫʧʦʚʝ ʧʦʢʨʘʱʘʥʥʷ ʷʢʦʩʪʽ 

ʨʝʻʩʪʨʘʮʽʾ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʘ ʚ ʩʠʩʪʝʤʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʙʣʽʢʫ ʍʘʨʢʽʚʱʠʥʠ. 

ʇʨʦʪʝ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʤʠ ʪʘʢʦʞ ʚʽʜʟʥʘʯʘʻʤʦ ʧʽʢ ʟʙʽʣʴʰʝʥʥʷ ʭʚʦʨʦʙ ʧʘʨʦʜʦʥʪʘ ʫ 

ʏʝʨʥʽʛʽʚʩʴʢʽʡ ʪʘ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. 
 

ʇʽʢ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʫ 2011 ʨ. ʩʪʘʥʦʚʠʚ 0,445 ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ ʫ 

ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ. ʋ ʏʝʨʥʽʛʽʚʩʴʢʽʡ ʪʘ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʷʭ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʧʽʜʚʠʱʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʜʦ 0,3 ʪʘ 0,255 ʥʘ 100 ʪʠʩ. ʚʽʜʧʦʚʽʜʥʦ. ʋ ʉʫʤʩʴʢʽʡ 

ʦʙʣʘʩʪʽ ʚʟʘʛʘʣʽ ʥʝ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʥʘʯʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʧʘʨʦʜʦʥʪʘ 

ʟʘ ʚʝʩʴ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ (ʨʠʩ. 1). 
 

ɸʥʘʣʽʟ ʩʪʘʪʠʩʪʠʯʥʠʭ ʙʘʟ ʜʘʥʠʭ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘʩʚʽʜʯʠʚ, ʱʦ 62 % 

ʚʠʧʘʜʢʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʧʘʨʦʜʦʥʪʠʪʠ ʪʘ ʝʧʫʣʽʩʠ ʚʠʷʚʣʝʥʦ ʚ ʨʝʟʫʣʴʪʘʪʽ 
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ʩʘʤʦʩʪʽʡʥʦʛʦ  ʟʚʝʨʥʝʥʥʷ  ʧʘʮʽʻʥʪʽʚ  ʜʦ  ʣʽʢʫʚʘʣʴʥʠʭ  ʟʘʢʣʘʜʽʚ  ʽ  ʣʠʰʝ  19%  ï  ʚ 
 

ʦʛʣʷʜʦʚʠʭ ʢʘʙʽʥʝʪʘʭ, ʨʝʰʪʘ 19 % ï ʧʨʠ ʽʥʰʠʭ ʚʠʜʘʭ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʦʛʣʷʜʽʚ. 
 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʩʪʘʥʫ ʨʝʻʩʪʨʘʮʽʾ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʘ 
 

(ʂ05.0, ʂ05.1, ʂ05.2, ʂ05.3, ʂ05.4, ʂ05.5, ʂ05.6) ʚ ʋʢʨʘʾʥʽ ʮʽ ʥʦʟʦʣʦʛʽʯʥʽ ʬʦʨʤʠ 

ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ. 
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ʈʠʩʫʥʦʢ 1 ï ɿʘʭʚʦʨʶʚʘʥʽʩʪʴ ʧʘʨʦʜʦʥʪʘ ʥʘ ʏʝʨʥʽʛʽʚʱʠʥʽ, 

ʉʫʤʱʠʥʽ ʪʘ ʍʘʨʢʽʚʱʠʥʽ ʧʦʨʽʚʥʷʥʥʦ ʟ ʅʽʤʝʯʯʠʥʦʶ 

 

ʈʘʟʦʤ ʽʟ ʪʠʤ ʥʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʫ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ 

ʨʽʚʝʥʴ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʧʘʨʦʜʦʥʪʠʪʠ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʘʥʘʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʫ 

ʥʝʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ. ʅʘʧʨʠʢʣʘʜ, ʟʘ ʜʘʥʠʤʠ çUK Incidence Statisticsè 

(ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ), ʫ 2007 ʨ. ʙʫʣʦ ʚʠʷʚʣʝʥʦ 25 033 ʚʠʧʘʜʢʠ ʨʽʟʥʠʭ ʪʠʧʽʚ ʝʧʫʣʽʩʽʚ. 
 

ɸʥʘʣʽʟ ʥʦʨʤʘʣʴʥʦʩʪʽ ʩʚʽʜʯʠʪʴ, ʱʦ ʛʽʧʦʪʝʟʘ ʧʨʦ ʥʦʨʤʘʣʴʥʽʩʪʴ ʚʠʙʽʨʦʢ 

ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ ʅʽʤʝʯʯʠʥʠ ʚʽʜʭʠʣʝʥʘ (Xʩʝʨ = 0,27 %, S = 0,030 %, Xʩʝʨ = 

0,33 %, S = 0,004 % ʚʽʜʧʦʚʽʜʥʦ), ʘʣʝ ʧʽʜʪʚʝʨʜʠʣʘʩʷ ʛʽʧʦʪʝʟʘ ʧʨʦ ʥʦʨʤʘʣʴʥʽʩʪʴ 

ʨʦʟʧʦʜʽʣʫ ʚʠʙʽʨʦʢ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʪʘ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʝʡ (Xʩʝʨ = 0,19 %, S = 0,47 %, 

Xʩʝʨ= 0,15 %, S = 0,26 %). 
 

ʊʦʤʫ ʤʠ ʧʦʨʽʚʥʶʻʤʦ ʜʘʥʽ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʪʘ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʝʡ, ʘ ʜʘʥʽ 

ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ï ʟ ʜʘʥʠʤʠ ʅʽʤʝʯʯʠʥʠ. 
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ʈʝʟʫʣʴʪʘʪʠ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʫ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʪʘ ʅʽʤʝʯʯʠʥʽ ʧʦʨʽʚʥʶʚʘʣʠ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ʩʪʘʪʠʩʪʠʢʠ ï ʘʙʦ ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ 
 

(t-ʢʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ 2,26 ʧʨʠ ʈ = 0,019). 
 

ɿʘʭʚʦʨʶʚʘʥʽʩʪʴ ʧʘʨʦʜʦʥʪʘ ʫ ʥʘʩʝʣʝʥʥʷ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʪʘ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʝʡ 

ʧʦʨʽʚʥʶʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʠʪʝʨʽʶ ʉʧʽʨʤʝʥʘ (ʢʨʠʪʝʨʽʡ ʉʧʽʨʤʝʥʘ 0,77; 
 

ʈ = 0,011). 
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ɻʝʥʝʪʠʯʥʽ ʘʩʧʝʢʪʠ ʨʦʟʚʠʪʢʫ ʟʫʙʘ ʽ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ 
 

ɿʫʙ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʦʩʥʦʚʥʠʭ ʪʢʘʥʠʥ: ʝʤʘʣʽ, ʮʝʤʝʥʪʘ ʪʘ ʧʫʣʴʧʠ, ʷʢʘ 

ʦʪʦʯʝʥʦʾ ʜʝʥʪʠʥʦʤ [21]. 
 

ɼʝʥʪʠʥ ʢʦʨʝʥʷ ʟʫʙʘ ʧʦʢʨʠʪʠʡ ʮʝʤʝʥʪʦʤ ʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʘʣʴʚʝʦʣʘʭ, ʦʪʦʯʝʥʠʭ 

ʪʢʘʥʠʥʥʠʤ ʢʦʤʧʣʝʢʩʦʤ (ʧʘʨʦʜʦʥʪʦʤ), ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʟʚôʷʟʢʦʚʦʛʦ ʘʧʘʨʘʪʫ 

ʧʝʨʽʦʜʦʥʪʘ, ʤʘʨʛʽʥʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʷʩʝʥ [3]. ʈʦʟʚʠʪʦʢ ʟʫʙʘ ʟ ʤʝʟʦʜʝʨʤʠ ʪʘ 

ʝʢʪʦʜʝʨʤʠ ʧʦʯʠʥʘʻʪʴʩʷ ʽʟ 6-ʛʦ ʪʠʞʥʷ ʝʤʙʨʽʦʛʝʥʝʟʫ [2]. ʆʜʦʥʪʦʛʝʥʝʟ ʫ ʣʶʜʠʥʠ ʽ 

ʜʠʬʽʦʜʦʥʪʥʠʭ ʪʚʘʨʠʥ ʧʨʦʭʦʜʠʪʴ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ: ʟʫʙʥʘ ʧʣʘʩʪʠʥʢʘ, ʟʫʙʥʘ 

ʙʨʫʥʴʢʘ, ʰʘʧʦʯʢʘ ʪʘ ʜʟʚʽʥʦʯʦʢ [4]. ʂʦʤʧʣʝʢʩ ʥʝʦʜʥʦʨʘʟʦʚʦ ʧʦʚʪʦʨʶʚʘʥʠʭ 

ʩʠʛʥʘʣʽʚ ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ ʟʫʤʦʚʣʶʻ ʫʪʚʦʨʝʥʥʷ, ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʬʦʨʤʫ ʟʫʙʽʚ [6]. 

 

 

ʊʘʙʣʠʮʷ 1 ï ɻʝʥʠ ʪʘ ʧʦʣʽʧʝʧʪʠʜʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʨʦʟʚʠʪʦʢ ʟʫʙʽʚ 
 

ɻʝʥ ɿʥʘʯʝʥʥʷ 

FGF Fibroblast growth factors 

BMP Bone morphogenetic proteins 

SHH Sonic hedgehog homolog 

WNT Signaling network of proteins 

Pitx2 Paired-like homeodomain 

SMAD Mothers against decapentaplegic homolog 

TGF Transforming growth factor 

ACTIVIN  Activin, inhibin 

BARX Homeobox 1 (HGNC Symbol) 

DLX Homeobox transcription factor gene 

MSX Myc-associated factor X 

PAX Paired box gene 

LHX Homeobox family which contains the LIM domain 

GFI Zinc finger gene 

GLI Transcription factors activate/inhibit 

Sp3 Related genes encode transcription factors 

LHM Anti-NG2 antibody 

LEF Multinucleocapsid polyhedrosis 

PDGF Platelet -derived growth factor 

P21 Cyclin-dependent kinase inhibitor 1A 
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ʅʘ ʩʪʘʜʽʾ ʟʫʙʥʦʾ ʧʣʘʩʪʠʥʢʠ ʝʧʽʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʧʝʨʚʠʥʥʦʾ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ 

ʘʢʪʠʚʫʶʪʴ ʧʽʜʣʝʛʣʫ ʤʝʟʝʥʭʽʤʫ ʨʽʟʥʠʤʠ ʙʽʣʢʦʚʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʇʝʨʰʠʤʠ 

ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʨʦʟʚʠʪʢʫ ʟʫʙʘ ʻ ʫʪʚʦʨʝʥʥʷ ʟʫʙʥʦʾ ʧʣʘʩʪʠʥʢʠ ʪʘ 

ʧʦʪʦʚʱʝʥʥʷ ʨʦʪʦʚʦʛʦ ʝʧʽʪʝʣʽʶ. ɺʽʣʴʥʠʡ ʢʨʘʡ ʧʦʪʦʚʱʝʥʥʷ ʫʪʚʦʨʶʻ ʜʚʘ 

ʚʽʜʨʦʩʪʢʠ, ʱʦ ʧʨʦʥʠʢʘʶʪʴ ʫ ʧʽʜʣʝʛʣʫ ʤʝʟʝʥʭʽʤʫ: ʟʦʚʥʽʰʥʽʡ ï ʚʝʩʪʠʙʫʣʷʨʥʘ 

ʧʣʘʩʪʠʥʢʘ ʪʘ ʚʥʫʪʨʽʰʥʽʡ ï ʟʫʙʥʘ ʧʣʘʩʪʠʥʢʘ. ʇʽʜʣʝʛʣʘ ʤʝʟʝʥʭʽʤʘ ʫʪʚʦʨʝʥʘ ʟ 

ʢʣʽʪʠʥ, ʷʢʽ ʤʽʛʨʫʚʘʣʠ ʟ ʥʝʨʚʦʚʦʛʦ ʛʨʝʙʝʥʷ. ɺʽʜʦʤʦ, ʱʦ ʩʝʛʤʝʥʪʥʘ ʩʧʝʮʠʬʽʯʥʽʩʪʴ 

ʨʦʤʜʦʤʝʨʽʚ ʥʝʨʚʦʚʦʛʦ ʛʨʝʙʝʥʷ ʜʝʪʝʨʤʽʥʦʚʘʥʘ ʪʘʢ ʟʚʘʥʠʤ ʅʆʍ-ʛʝʥʦʤ. ʂʣʽʪʠʥʠ 

ʥʝʨʚʦʚʦʛʦ ʛʨʝʙʝʥʷ ʤʽʛʨʫʶʪʴ ʫ ʧʝʨʰʫ ʙʨʘʥʭʽʘʣʴʥʫ ʜʫʛʫ, ʚʦʥʠ ʜʝʪʝʨʤʽʥʦʚʘʥʽ 

ʨʷʜʦʤ ʽʥʰʠʭ ʛʝʥʽʚ (ʪʘʙʣ. 1). 
 

ʋ  ʨʦʟʚʠʪʢʫ ʟʫʙʘ  ʣʶʜʠʥʠ  ʟʥʘʯʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʙʽʣʢʦʚʽ ʬʘʢʪʦʨʠ ʨʦʩʪʫ: 
 

ʬʽʙʨʦʙʣʘʩʪʠʯʥʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ (FGF), ʛʨʫʧʘ ʧʨʦʪʝʾʥʽʚ ʤʦʨʬʦʛʝʥʝʟʫ ʢʽʩʪʦʢ 
 

(BMPs), ʧʦʣʽʧʝʧʪʠʜ ʩʠʛʥʘʣʴʥʘ ʛʦʣʢʘ (SHH) ʪʘ ʛʨʫʧʘ ʩʠʛʥʘʣʴʥʠʭ ʙʽʣʢʽʚ WNT [26, 

39, 41, 56]. ʆʜʠʥ ʽʟ ʢʣʶʯʦʚʠʭ ʛʝʥʽʚ ʪʨʘʥʩʢʨʠʧʮʽʾ Pitx2 ʽʥʽʮʽʶʻʪʴʩʷ ʟ ʧʦʯʘʪʢʫ 

ʦʜʦʥʪʦʛʝʥʝʟʫ ʪʘ ʧʨʦʜʦʚʞʫʻ ʩʚʦʶ ʘʢʪʠʚʥʽʩʪʴ ʫ ʧʝʨʽʦʜ ʫʩʴʦʛʦ ʝʤʙʨʽʦʛʝʥʝʟʫ. Pitx2 
 

ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʠʚʥʠʤ ʫ ʧʦʭʽʜʥʠʭ ʝʢʪʦʜʝʨʤʠ ʪʘ ʤʝʟʦʜʝʨʤʠ ʽ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ 

ʨʦʣʴ ʫ ʧʦʣʦʞʝʥʥʽ ʢʠʰʢʽʚʥʠʢʘ, ʩʝʨʮʷ ʪʘ ʩʠʤʝʪʨʽʾ ʦʨʛʘʥʽʚ [38]. 
 

ʌʽʙʨʦʙʣʘʩʪʠʯʥʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ (FGF) ʙʫʚ ʚʽʜʢʨʠʪʠʡ ʫ1973 ʨʦʮʽ ɸʨʤʘʥʽ [11]. 
 

ʅʘ ʮʝʡ ʯʘʩ ʚʠʜʽʣʷʶʪʴ ʜʚʽ ʡʦʛʦ ʬʨʘʢʮʽʾ ï ʢʠʩʣʦʪʥʫ ʪʘ ʦʩʥʦʚʥʫ (acidic fibroblast 

growth factor ï FGF1 ʪʘ basic fibroblast growth factor ï FGF2) [10]. ɻʨʫʧʘ ʧʨʦʪʝʾʥʽʚ 

ʬʽʙʨʦʙʣʘʩʪʠʯʥʦʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʫ ʤʘʻ ʜʫʞʝ ʚʝʣʠʢʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʚʧʣʠʚʫ: 
 

ʤʦʨʬʦʛʝʥʝʪʠʯʥʫ, ʨʝʛʫʣʷʪʦʨʥʫ ʪʘ ʝʥʜʦʢʨʠʥʥʫ. ʅʘʡʚʘʞʣʠʚʽʰʽ ʬʫʥʢʮʽʾ 

ʬʽʙʨʦʙʣʘʩʪʠʯʥʦʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʫ ï ʽʥʜʫʢʮʽʷ ʤʝʟʝʥʭʽʤʠ ʪʘ ʟʨʽʣʦʾ ʪʢʘʥʠʥʠ, 
 

ʧʨʦʣʽʬʝʨʘʮʽʷ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʧʝʨʚʠʥʥʦʾ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʪʘ ʾʭ ʬʽʟʠʯʥʘ 

ʦʨʛʘʥʽʟʘʮʽʷ [14, 16, 9]. ʇʨʦʪʝʾʥʠ ʤʦʨʬʦʛʝʥʝʟʫ ʢʽʩʪʦʢ (ɺʄʈs) ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʛʨʫʧʦʶ ʙʽʣʢʽʚ, ʷʢʽ ʢʦʜʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʭʨʦʤʦʩʦʤʘʭ. ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʥʠʢʠ 

ʚʠʜʽʣʷʶʪʴ ʙʣʠʟʴʢʦ 15 ʚʠʜʽʚ ɺʄʈ (ɺʄʈ1 ï ɺʄʈ15). ʆʩʦʙʣʠʚʦ ʚʧʣʠʚʘʻ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʟʫʙʽʚ ʪʘ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʧʘʨʦʩʪʢʘ ʥʘʣʝʞʠʪʴ ɺʄʈ4, ʷʢʠʡ ʢʦʜʫʻʪʴʩʷ ʚ 
 

14-ʡ ʭʨʦʤʦʩʦʤʽ 14q22-q23. ɺʄʈ4 ʚ ʧʝʨʽʦʜ ʝʤʙʨʽʦʛʝʥʝʟʫ ʽʥʪʝʥʩʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 
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ʭʦʨʜʫ ʪʘ ʦʨʽʻʥʪʘʮʽʶ ʝʤʙʨʽʦʥʘ [52, 35]. ʅʝʟʘʤʽʥʥʘ ʙʽʦʣʦʛʽʯʥʘ ʨʦʣʴ ʛʨʫʧʠ ʧʨʦʪʝʾʥʽʚ 

ɺʄʈs ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ Marshall R, ʷʢʠʡ ʜʦʩʣʽʜʠʚ ʤʽʥʝʨʘʣʽʟʘʮʽʶ ʟʥʝʚʘʧʥʝʥʦʾ 

ʢʽʩʪʢʠ, ʽʤʧʣʘʥʪʦʚʘʥʦʾ ʫ ʤôʷʟ ʢʨʦʣʠʢʘ [34, 29]. ɹʽʣʦʢ ʤʦʨʬʦʛʝʥʝʟʫ ʢʽʩʪʢʠ 

ʚʟʘʻʤʦʜʽʻ ʥʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥ ʽʟ ʩʧʝʮʠʬʽʯʥʠʤ ʨʝʮʝʧʪʦʨʦʤ BMPRs ʽʟ ʧʦʜʘʣʴʰʦʶ 

ʪʨʘʥʩʢʨʠʧʮʽʻʶ ʪʘ ʧʝʨʝʜʘʚʘʥʥʷʤ ʩʠʛʥʘʣʫ ʧʨʦʪʝʾʥʘʤ ʛʨʫʧʠ SMADs, ʷʢʠʡ ʘʢʪʠʚʫʻ 

ʛʝʥ TGF-P [12]. 
 

ʇʨʦʪʝʾʥ SHH ʩʠʥʪʝʟʫʻʪʴʩʷ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʝʤʙʨʽʦʛʝʥʝʟʫ ʪʘ ʚʧʣʠʚʘʻ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʬʦʣʽʢʫʣʽʚ ʟʫʙʽʚ [45] ʽ ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʫ 7q12-ʭʨʦʤʦʩʦʤʽ. ɿʥʘʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʧʨʦʪʝʾʥʫ ʚ ʝʤʙʨʽʦʛʝʥʝʟʽ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʥʝʚʨʘʣʴʥʦʾ 

ʪʨʫʙʢʠ ʪʘ ʚʝʥʪʨʘʣʴʥʠʭ ʩʦʤʽʪʘʭ. ʋ ʟʘʟʽ ʜʝʬʝʢʪʫ ʙʽʣʢʘ ʚ ʧʝʨʽʦʜ ʝʤʙʨʽʦʛʝʥʝʟʫ 

ʚʠʥʠʢʘʶʪʴ ʛʦʣʦʧʨʦʟʝʥʝʬʘʣʽʷ ʪʘ VACTERL-ʩʠʥʜʨʦʤ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʜʝʬʝʢʪʘʤʠ ʭʨʝʙʪʘ, ʘʥʘʣʴʥʠʤʠ ʘʪʨʝʟʽʷʤʠ, ʪʨʘʭʽʦʝʟʦʬʘʛʘʣʴʥʠʤʠ ʬʽʩʪʫʣʘʤʠ ʟ 

ʝʟʦʬʘʛʘʣʴʥʠʤʠ ʘʪʨʝʟʽʷʤʠ, ʥʠʨʢʦʚʦʶ ʜʠʩʧʣʘʟʽʻʶ, ʢʘʨʜʽʘʣʴʥʠʤʠ ʘʥʦʤʘʣʽʷʤʠ ʪʘ 

ʨʦʟʯʣʝʥʦʚʘʥʽʩʪʶ ʢʽʥʮʽʚʦʢ. ʇʨʠ ʥʝʟʥʘʯʥʠʭ ʜʝʬʝʢʪʘʭ ʮʴʦʛʦ ʙʽʣʢʘ ʚʠʥʠʢʘʻ 

ʧʦʣʽʜʘʢʪʠʣʽʷ [27]. 
 

ɻʨʫʧʘ ʩʠʛʥʘʣʴʥʠʭ ʙʽʣʢʽʚ WNT, ʱʦ ʩʠʥʪʝʟʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʝʤʙʨʽʦʛʝʥʝʟʫ ʪʘ ʚ 

ʨʷʜʽ ʧʫʭʣʠʥ [53], ʘʢʪʠʚʫʶʪʴ ʨʽʟʥʽ ʰʣʷʭʠ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʪʘ ʦʨʽʻʥʪʘʮʽʾ ʢʣʽʪʠʥ ʫ 

ʧʨʦʩʪʦʨʽ [32, 36]. ʉʠʛʥʘʣʴʥʽ ʙʽʣʢʠ ʛʨʫʧʠ WNT ʻ ʘʥʪʘʛʦʥʽʩʪʘʤʠ ʙʽʣʢʘ SHH ʪʘ 

ʨʝʛʫʣʶʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʢʣʽʪʠʥ ʫ ʜʦʨʟʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʥʝʨʚʦʚʦʾ ʪʨʫʙʢʠ. ʅʘ ʩʴʦʛʦʜʥʽ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝ ʚʠʚʯʝʥʠʤ ʧʠʪʘʥʥʷ ʚʟʘʻʤʦʜʽʾ ʙʽʣʢʽʚ SHH, WNTs ʪʘ BMPs ʫ 
 

ʬʦʨʤʫʚʘʥʥʽ ʟʫʙʽʚ. ɯʩʥʫʻ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʙʽʣʢʠ SHH, WNTs ʩʠʥʪʝʟʫʶʪʴʩʷ ʧʝʨʰʠʤʠ 

ʪʘ ʧʝʨʝʜʘʶʪʴ ʧʦʪʽʤ ʬʫʥʢʮʽʶ ʬʦʨʤʫʚʘʥʥʷ ʙʽʣʢʘ BMP4 ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ 

ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʧʘʨʦʩʪʢʘ [50]. ɻʝʥ Pitx2 ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʬʫʥʢʮʽʶ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʟʫʙʽʚ, ʦʯʥʦʛʦ ʷʙʣʫʢʘ ʪʘ ʨʦʟʤʽʱʝʥʥʽ ʚʥʫʪʨʽʰʥʽʭ ʦʨʛʘʥʽʚ, ʢʦʜʫʻ 
 

RIEG/PITX2-ʧʨʦʪʝʾʥʠ. ʎʽ ʧʨʦʪʝʾʥʠ ʻ ʬʘʢʪʦʨʘʤʠ ʪʨʘʥʩʢʨʠʧʮʽʾ ʛʝʥʘ 

ʧʨʦʢʣʦʛʝʣʽʟʠʣʪʨʘʥʩʬʝʨʘʟʠ. ʄʫʪʘʮʽʾ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʛʝʥʽ Pitx2, ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʚʠʥʠʢʥʝʥʥʷ ʩʠʥʜʨʦʤʽʚ ɸʢʩʝʥʬʝʣʴʜʘïʈʽʛʝʨʘ (ARS) ʪʘ ʦʯʥʦʱʝʣʝʧʥʦʾ ʜʠʩʧʣʘʟʽʾ 
 

(GDS) [31]. 
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ʉʠʥʜʨʦʤ ɸʢʩʝʥʬʝʣʴʜʘïʈʽʛʝʨʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʛʣʘʫʢʦʤʠ ʚ 75 % 
 

ʚʠʧʘʜʢʽʚ ʪʘ ʚʝʨʭʥʴʦʱʝʣʝʧʥʦʾ ʤʽʢʨʦʛʥʘʪʽʾ ʟ ʨʽʟʥʠʤ ʨʦʟʤʽʱʝʥʥʷʤ ʥʝʧʨʘʚʠʣʴʥʦ 

ʩʬʦʨʤʦʚʘʥʠʭ ʟʫʙʽʚ. ʆʯʥʦʱʝʣʝʧʥʘ ʜʠʩʧʣʘʟʽʷ ʤʘʻ ʪʘʢʽ ʩʘʤʽ ʦʟʥʘʢʠ, ʷʢ ʽ ʧʨʠ 

ʩʠʥʜʨʦʤʽ ɸʢʩʝʥʬʝʣʴʜʘïʈʽʛʝʨʘ, ʘʣʝ ʟ ʤʝʥʰʠʤ ʩʪʫʧʝʥʝʤ ʧʨʦʷʚʫ [25]. 
 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʥʬʦʨʤʘʮʽʷ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʟʫʙʽʚ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʟʝʥʭʽʤʽ, ʷʢʘ ʤʽʛʨʫʻ ʟ ʥʝʨʚʦʚʦʛʦ ʛʨʝʙʝʥʷ ʩʝʨʝʜʥʴʦʛʦ ʤʦʟʢʫ ʚ 

ʧʝʨʰʫ ʙʨʘʥʭʽʘʣʴʥʫ ʜʫʛʫ ʡ ʥʝ ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʛʝʥʦʤ ʅʦʭ. ɽʢʩʧʨʝʩʽʷ ʥʘʩʪʫʧʥʠʭ 

ʛʝʥʽʚ ʪʘ ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ ACTIVIN, BMP4 ʽ ʪʨʘʥʩʢʨʠʧʮʽʡʥʠʭ ʬʘʢʪʦʨʽʚ Bara1, Dlx1, 

Dlx2, Gfi1, Gfi2, Gfi3, Lhx6, Lhx7, Msx1, Msx2, Pax9 ʫ ʚʠʛʣʷʜʽ ʩʧʝʮʠʬʽʯʥʠʭ 

ʧʨʦʩʪʦʨʦʚʠʭ ʧʘʪʝʨʥʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʨʽʟʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʛʨʫʧ 

ʟʫʙʽʚ. ɼʝʷʢʽ ʘʚʪʦʨʠ [1] ʧʨʠʧʫʩʢʘʶʪʴ ʥʘʷʚʥʽʩʪʴ ʦʜʦʥʪʦʛʝʥʥʦʛʦ ʛʦʤʝʦʙʦʢʩʥʦʛʦ 

ʢʦʜʫ, ʷʢʠʡ ʤʦʞʝ ʜʝʪʝʨʤʽʥʫʚʘʪʠ ʽʜʝʥʪʠʯʥʽʩʪʴ ʢʦʞʥʦʛʦ ʟʫʙʘ. ACTIVIN-ʢʦʤʧʣʝʢʩ 

ʧʨʦʪʝʾʥʽʚ ʽ ʩʧʨʷʤʦʚʘʥʦʶ ʙʽʦʣʦʛʽʯʥʦʶ ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʯʠʥʘʻ ʢʣʽʪʠʥʥʫ 

ʧʨʦʣʽʬʝʨʘʮʽʶ, ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʪʘ ʘʧʦʧʪʦʟ [7]. ɼʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ ʚʠʜʽʣʷʶʪʴ ʨʷʜ 

ʜʦʜʘʪʢʦʚʠʭ ʬʫʥʢʮʽʡ ʮʠʭ ʧʨʦʪʝʾʥʽʚ ï ʤʝʪʘʙʦʣʽʯʥʫ, ʛʝʤʦʩʪʘʪʠʯʥʫ, ʽʤʫʥʥʫ, 
 

ʨʝʧʘʨʘʪʠʚʥʫ [46]. ɺʽʜʦʤʦ, ʱʦ ACTIVIN ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʩʫʙʦʜʠʥʠʮʴ ï ʈʘ, ʈʚ 
 

[55, 8]. ʇʽʜ ʯʘʩ ʘʤʝʣʦʛʝʥʝʟʫ ʚ ʧʽʜʣʝʛʣʽʡ ʤʝʟʝʥʭʽʤʽ ʥʘʷʚʥʽ ʬʘʢʪʦʨʠ ʪʨʘʥʩʢʨʠʧʮʽʾ ʟ 

ʜʦʤʝʥʦʤ ʟʘ ʪʠʧʦʤ çʮʠʥʢʦʚʠʭ ʧʘʣʴʮʽʚè (zinc finger) ï Gfi1, Gfi2, Gfi3, ï 
 

ʟʘʢʦʜʦʚʘʥʠʭ ʫ 8-ʡ ʭʨʦʤʦʩʦʤʽ. ɻʝʥ Gfi1 ʢʦʜʫʻ ʧʨʦʪʝʾʥ 55 ʢɼʘ, ʷʢʠʡ ʧʽʜ ʯʘʩ 

ʘʤʝʣʦʛʝʥʝʟʫ ʢʦʥʪʨʦʣʶʻ ʘʥʛʽʦʛʝʥʝʟ ʪʘ ʛʘʣʴʤʫʻ ʧʨʦʤʦʪʦʨʥʽ ʛʝʥʠ. ʇʨʦʪʝʾʥ ʫ ʩʚʦʾʡ 

ʩʪʨʫʢʪʫʨʽ ʤʘʻ ʰʽʩʪʴ ʧʘʣʴʮʝʚʠʭ ʜʦʤʝʥʽʚ [47]. ʄʫʪʘʮʽʾ ʮʴʦʛʦ ʛʝʥʘ ʚʠʢʣʠʢʘʶʪʴ 

ʽʜʽʦʧʘʪʠʯʥʫ ʥʝʡʪʨʦʧʝʥʽʶ ʜʦʨʦʩʣʠʭ ʪʘ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ [20]. 
 

Gfi2-ʛʝʥ ʜʦʩʣʽʜʞʝʥʠʡ ʥʝʜʦʩʪʘʪʥʴʦ. ɺʽʜʦʤʦ, ʱʦ ʧʽʜ ʯʘʩ ʝʤʙʨʽʦʛʝʥʝʟʫ 

ʢʦʜʦʚʘʥʠʡ ʫ ʥʴʦʤʫ ʧʨʦʪʝʾʥ ʤʽʩʪʠʪʴ ʬʦʩʬʘʪʥʽ ʟʘʣʠʰʢʠ ʪʘ ʽʥʛʽʙʫʻ ʬʫʥʢʮʽʶ ʙʽʣʢʘ 
 

GEI-4. ʇʨʦʪʝʾʥ, ʢʦʜʦʚʘʥʠʡ Gfi-3 - ʛʝʥʦʤ, ʪʘʢʦʞ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʡ, ʚʽʥ 

ʦʜʝʨʞʘʚ ʥʘʟʚʫ GEI-4. 
 

ɻʨʫʧʘ ʛʝʥʽʚ çʮʠʥʢʦʚʠʭ ʧʘʣʴʮʽʚè ï Gli1, Gli2, Gli3 ï ʢʦʜʫʻ ʧʨʦʪʝʾʥʠ, ʱʦ 

ʟʘʧʫʩʢʘʶʪʴ ʧʨʦʣʽʬʝʨʘʮʽʶ ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ ʢʣʽʪʠʥ [42]. ɺʘʞʣʠʚʠʤ ʻ ʪʘ ʨʦʣʴ, ʷʢʘ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʜʦʚʘʥʠʭ ʧʨʦʪʝʾʥʽʚ ʛʝʥʽʚ Gli1, Gli2, Gli3 ʢʦʜʫʻ ʰʣʷʭ ʚʨʦʩʪʘʥʥʷ 
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ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʧʝʨʚʠʥʥʦʾ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʚ ʧʽʜʣʝʛʣʫ ʤʝʟʝʥʭʽʤʫ  [15]. 
 

ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ ʢʣʶʯʦʚʫ ʨʦʣʴ ʮʠʭ ʛʝʥʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʬʦʨʤʠ, ʨʦʟʤʽʨʽʚ ʪʘ 

ʛʨʫʧ ʟʫʙʽʚ. ʄʫʪʘʮʽʾ ʚ ʛʝʥʽ Gli3, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʫ 7-ʡ ʭʨʦʤʦʩʦʤʽ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʨʦʟʚʠʪʢʫ ʮʝʬʘʣʦʧʦʣʽʩʠʥʜʘʢʪʝʣʽʾ ɻʨʝʡʛʘ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʘʥʦʤʘʣʽʷʤʠ 

ʯʝʨʝʧʘ, ʱʝʣʝʧ ʪʘ ʨʫʢ (ʟʨʦʱʝʥʽ ʘʙʦ ʜʦʜʘʪʢʦʚʽ ʧʘʣʴʮʽ) [48]. 
 

Sp3 ï çʛʝʥ ʮʠʥʢʦʚʠʭ ʧʘʣʴʮʽʚè ʢʦʜʫʻ ʮʠʥʢʦʚʤʽʩʥʠʡ ɼʅʂ-ʜʦʤʝʥ ʪʘ ʜʝʢʽʣʴʢʘ 

ʪʨʘʥʩʢʨʠʧʮʽʡʥʠʭ ʜʦʤʝʥʽʚ, ʱʦ ʧʨʠʛʥʽʯʫʶʪʴ ʬʫʥʢʮʽʶ ʙʘʛʘʪʴʦʭ ʛʝʥʽʚ [54]. 
 

ʂʨʘʥʽʦʬʘʮʽʘʣʴʥʘ ʤʝʟʝʥʭʽʤʘ ʟʚôʷʟʘʥʘ ʟ ʛʝʥʦʤ Barx1, ʷʢʠʡ ʻ ʪʨʘʥʩʢʨʠʧʮʽʡʥʠʤ 

ʬʘʢʪʦʨʦʤ. ʇʨʠ ʧʦʨʫʰʝʥʥʷʭ ʫ ʮʴʦʤʫ ʛʝʥʽ ʚʠʥʠʢʘʻ ʢʨʘʥʽʦʬʘʮʽʘʣʴʥʘ ʜʠʩʧʣʘʟʽʷ 

ʥʠʞʥʴʦʾ ʪʨʝʪʠʥʠ ʦʙʣʠʯʯʷ [19]. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʘ ʬʫʥʢʮʽʷ ʛʝʥʘ Barx1, ʱʦ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʬʦʨʤʫʚʘʥʥʽ ʤʦʣʷʨʽʚ [13]. ɻʦʤʝʦʙʦʢʩʥʽ ʛʝʥʠ ʪʘ ʧʨʦʜʫʢʪʠ ʾʭ 

ʜʽʷʣʴʥʦʩʪʽ ï ʪʨʘʥʩʢʨʠʧʮʽʡʥʽ ʬʘʢʪʦʨʠ ʦʩʴʦʚʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʝʤʙʨʽʦʥʘ ʣʶʜʠʥʠ ï 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʤʦʨʬʦʛʝʥʝʟʽ ʟʫʙʽʚ. ʄʫʪʘʮʽʾ ʚ ʛʦʤʝʦʙʦʢʩʥʠʭ ʛʝʥʘʭ ʫ ʣʶʜʠʥʠ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ. ɽʤʙʨʽʦʥʠ ʟ ʮʠʤʠ ʤʫʪʘʮʽʷʤʠ ʥʝʞʠʪʪʻʟʜʘʪʥʽ ʪʘ ʛʠʥʫʪʴ ʜʦ 6 ï8-ʛʦ 

ʪʠʞʥʷ [1]. ɻʨʫʧʘ ʛʦʤʝʦʙʦʢʩʥʠʭ ʛʝʥʽʚ Dlx(s) ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 6 ʨʽʟʥʠʭ ʛʝʥʽʚ, ʚ ʾʭ 

ʦʜʦʥʪʦʛʝʥʝʟʽ ʘʢʪʠʚʥʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ Dlx1 ʪʘ Dlx2. ɻʝʥʠ Dlx1 ʪʘ Dlx2 
 

ʢʦʥʪʨʦʣʶʶʪʴ ʨʦʟʚʠʪʦʢ ʥʝʨʚʦʚʠʭ ʚʦʣʦʢʦʥ ʚ ʘʣʴʚʝʦʣʷʨʥʽʡ ʢʽʩʪʮʽ ʪʘ ʤʘʡʙʫʪʥʽʡ 

ʧʫʣʴʧʦʚʽʡ ʢʘʤʝʨʽ. ʆʩʦʙʣʠʚʦ ʘʢʪʠʚʥʦ ʛʝʥʠ ʬʦʨʤʫʶʪʴ ɻɸʄʝʨʛʽʯʥʫ ʩʠʩʪʝʤʫ [ 18, 

28, 40]. 
 

ɺʽʜʦʤʦ, ʱʦ ʚ ʦʜʦʥʪʦʛʝʥʝʟʽ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʛʝʥʠ ʛʨʫʧʠ ʛʦʤʝʦʙʦʢʩʽʚ 
 

LHM,  ʩʝʨʝʜ ʷʢʠʭ ʦʩʥʦʚʥʝ ʟʥʘʯʝʥʥʷ ʥʘʣʝʞʠʪʴ LHM1 ʪʘ LHM2. ʇʦʣʽʧʝʧʪʠʜʠ, 
 

ʢʦʜʦʚʘʥʽ ʚ ʛʝʥʘʭ ʛʨʫʧʠ LHM, ʤʽʩʪʷʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʮʠʩʪʝʾʥʫ ʡ ʟʙʘʛʘʯʝʥʽ 

ʮʠʥʢʦʤ. ʂʦʜʦʚʘʥʠʡ ʧʨʦʪʝʾʥ ʚʠʢʦʥʫʻ ʙʘʛʘʪʦ ʬʫʥʢʮʽʡ ʪʘ ʟʘʧʫʩʢʘʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʡ 

ʧʨʦʮʝʩ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʡ ʨʦʟʚʠʪʢʫ ʥʝʨʚʦʚʠʭ ʚʦʣʦʢʦʥ ʪʘ ʣʽʤʬʘʪʠʯʥʠʭ ʩʫʜʠʥ [30, 
 

47]. ɽʢʩʧʨʝʩʽʷ ʧʨʠ ʧʦʨʫʰʝʥʥʽ ʛʝʥʽʚ ʥʝ ʩʚʽʜʯʠʪʴ ʟʘ ʯʠ ʧʨʦʪʠ ʮʽʻʾ ʤʦʜʝʣʽ. ɿʘ 

ʥʘʷʚʥʦʩʪʽ ʜʝʬʝʢʪʽʚ Msx1-ʛʝʥʘ ʫ ʤʠʰʝʡ ʥʝ ʨʘʟʚʠʚʘʶʪʴʩʷ ʨʽʟʮʽ, ʘ ʨʦʟʚʠʪʦʢ ʤʦʣʷʨʽʚ 

ʧʨʠʧʠʥʷʻʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʧʽʟʥʴʦʾ ʙʨʫʥʴʢʠ. ʂʨʽʤ ʪʦʛʦ, ʚʠʷʚʣʝʥʦ, ʱʦ Msx1- ʪʘ Msx2- 
 

ʛʝʥʠ ʬʦʨʤʫʶʪʴ ʘʙʜʦʤʽʥʘʣʴʥʫ ʪʘ ʚʝʨʪʝʙʨʘʣʴʥʫ ʩʪʽʥʢʠ ʝʤʙʨʽʦʥʘ [51]. ɼʦʩʣʽʜʞʝʥʥʷ 

ʜʝʷʢʠʭ ʘʚʪʦʨʽʚ [44] ʜʦʚʝʣʠ ʩʪʠʤʫʣʶʚʘʣʴʥʠʡ ʚʧʣʠʚ ʛʝʥʘ Msx1 ʥʘ ʧʨʦʪʝʾʥ ɺʄʈ. 
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ʌʦʨʤʫʚʘʥʥʷ ʤʦʣʷʨʽʚ ʭʨʝʙʝʪʥʠʭ ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʛʝʥʘʤʠ Dlx1 ʪʘ Dlx2, ʽ ʧʨʠ ʾʭ 

ʧʦʨʫʰʝʥʥʽ ʚʠʥʠʢʘʻ ʚʽʜʩʫʪʥʽʩʪʴ ʤʦʣʷʨʽʚ. ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʧʦʨʫʰʝʥʥʷʭ 

ʛʝʥʽʚ ʤʝʟʝʥʭʽʤʘ ʚʪʨʘʯʘʻ ʦʜʦʥʪʦʛʝʥʥʠʡ ʧʦʪʝʥʮʽʘʣ ʽ ʚʥʘʩʣʽʜʦʢ ʫʪʨʘʪʠ ʥʦʨʤʘʣʴʥʦʾ 

ʜʝʪʝʨʤʽʥʘʮʽʾ ʚʦʥʘ ʩʪʘʻ ʭʦʥʜʨʦʛʝʥʥʦʶ. Dlx1- ʪʘ Dlx2-ʛʝʥʠ ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʚ ʤʝʟʝʥʭʽʤʽ 

ʤʘʢʩʠʣʷʨʥʦʾ ʪʘ ʤʘʥʜʠʙʫʣʷʨʥʦʾ ʱʝʣʝʧ, ʤʦʞʣʠʚʘ ʢʦʤʧʝʥʩʘʮʽʷ ʾʭ ʜʽʷʣʴʥʦʩʪʽ ʽʥʰʠʤʠ 

ʛʝʥʘʤʠ ʮʴʦʛʦ ʩʽʤʝʡʩʪʚʘ (Dlx-5, -6, -3, -7). ɼʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ [39] ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʢʩʧʨʝʩʽʡʥʦʛʦ ʽʥʜʫʢʫʚʘʥʥʷ ʪʘ ʽʥʛʽʙʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ɺʄʈ4 ʚ ʜʠʩʪʘʣʴʥʽʡ ʤʝʟʝʥʭʽʤʽ 

ʪʨʘʥʩʬʦʨʤʫʚʘʣʠ ʧʦʯʘʪʢʦʚʫ ʜʠʩʪʘʣʴʥʫ ʝʢʩʧʘʥʩʽʶ ʝʢʩʧʨʝʩʽʾ Barx1, ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʚʠʥʠʢʣʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʦʣʷʨʽʚ ʥʘ ʨʽʟʮʽ. ʆʢʨʝʤʽ ʜʦʩʣʽʜʥʠʢʠ [13] ʟ ʫʧʝʚʥʝʥʽʩʪʶ 

ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʝʢʩʧʨʝʩʽʷ ʛʝʥʘ Barx1 ʧʝʨʝʙʫʚʘʻ ʧʽʜ ʦʩʥʦʚʥʠʤ ʢʦʥʪʨʦʣʝʤ 

ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʩʠʛʥʘʣʽʚ, ʘ ʽʥʰʽ ʘʚʪʦʨʠ [5] ʚʚʘʞʘʶʪʴ, ʱʦ ʚʽʥ ʜʝʪʝʨʤʽʥʦʚʘʥʠʡ ʫ 

ʢʣʽʪʠʥʘʭ ʥʝʨʚʦʚʦʛʦ ʛʨʝʙʝʥʷ. ʇʽʜʩʠʣʶʚʘʣʴʥʠʡ ʬʘʢʪʦʨ ʣʽʤʬʦʛʝʥʝʟʫ (LEF-1) ʚʭʦʜʠʪʴ 

ʜʦ ʩʢʣʘʜʫ ʪʨʘʥʩʢʨʠʧʮʽʡʥʠʭ ʬʘʢʪʦʨʽʚ ʽ ʚʠʢʦʥʫʻ ʛʘʣʴʤʽʚʥʫ ʬʫʥʢʮʽʶ ʝʢʩʧʨʝʩʽʾ ʛʝʥʘ 

Wnt ʚ ʦʜʦʥʪʦʛʝʥʝʟʽ. Pax9 ʥʘʣʝʞʠʪʴ ʜʦ ʛʨʫʧʠ ʩʧʘʨʝʥʠʭ ʛʝʥʽʚ, ʷʢʽ ʢʦʜʫʶʪʴ 

ʧʦʣʽʧʝʧʪʠʜʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟʽ 180 ʘʤʽʥʦʢʠʩʣʦʪ, ʘ 
 

ʤʫʪʘʮʽʾ ʚ ʮʽʡ ʛʨʫʧʽ ʛʝʥʽʚ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʘʥʦʤʘʣʽʡ ʭʨʝʙʪʘ, ʦʯʝʡ ʪʘ 

ʩʠʥʪʝʟʫ ʧʽʛʤʝʥʪʫ [37]. Pax9 ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʨʦʟʚʠʪʦʢ ʟʫʙʽʚ ʪʘ ʽʥʰʠʭ ʩʢʝʣʝʪʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʯʝʨʝʧʘ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʟʫʙʽʚ ʤʫʜʨʦʩʪʽ ʚ ʣʶʜʩʴʢʽʡ ʧʦʧʫʣʷʮʽʾ [17]. ʌʘʢʪʦʨʠ 

ʨʦʩʪʫ ʛʨʫʧʠ PDGF ʧʨʝʜʩʪʘʚʣʝʥʽ ʯʦʪʠʨʤʘ ʧʦʣʽʧʝʧʪʠʜʘʤʠ ï ɸ, ɺ, ʉ, D. ʆʩʥʦʚʥʽ 

ʬʫʥʢʮʽʾ ʛʨʫʧʠ PDGF ï ʢʣʽʪʠʥʥʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ, ʧʨʦʣʽʬʝʨʘʮʽʷ ʪʘ ʨʽʩʪ ʩʫʜʠʥ 

ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ [23]. ʊʨʘʥʩʬʦʨʤʫʶʯʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ TGF-P ʻ ʦʜʥʠʤ ʽʟ 

ʬʘʢʪʦʨʽʚ ʘʥʪʠʧʨʦʣʽʬʝʨʘʮʽʾ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʝʤʘʣʝʚʦʛʦ ʦʨʛʘʥʘ [22]. 
 

ɺʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʡ ʙʽʣʦʢ P21 ʻ ʽʥʛʽʙʽʪʦʨʦʤ ʮʠʢʣʽʥʟʘʣʝʞʥʦʾ ʢʽʥʘʟʠ ʽ 

ʚʽʜʽʛʨʘʻ ʢʨʠʪʠʯʥʫ ʨʦʣʴ ʫ ʢʣʽʪʠʥʽʡ ʚʽʜʧʦʚʽʜʽ ʥʘ ʫʰʢʦʜʞʝʥʥʷ ɼʅʂ. ʈʽʚʝʥʴ ʮʴʦʛʦ 

ʙʽʣʢʘ ʧʽʜʚʠʱʝʥʠʡ ʫ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʢʣʽʪʠʥʘʭ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ, 
 

ʘ ʨʝʛʫʣʷʮʽʶ ʩʪʘʜʽʾ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʟʘʙʝʟʧʝʯʫʻ G1 [24, 49]. ʈʽʚʝʥʴ ʈ21 ʜʦʩʷʛʘʻ 

ʤʘʢʩʠʤʫʤʫ ʫ ʬʦʣʽʢʫʣʘʭ ʟʫʙʽʚ ʥʘ 8-ʤʫ ʪʠʞʥʽ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ. 
 

ʄ. ʇ. ɹʦʯʢʦʚ [1] ʚʽʜʥʦʩʠʪʴ 8-ʡ ʪʠʞʜʝʥʴ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʧʝʨʽʦʜʫ ʜʦ ʢʽʥʮʝʚʦʛʦ 

ʪʝʨʤʽʥʫ ʪʝʨʘʪʦʛʝʥʥʦʾ ʪʝʨʤʽʥʘʮʽʾ ʬʦʣʽʢʫʣʽʚ ʟʫʙʽʚ. ɸʥʘʣʽʟʫʶʯʠ ʚʠʱʝʟʘʟʥʘʯʝʥʝ, 
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ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʝʢʩʧʨʝʩʽʷ ʛʝʥʘ ʈ21 ʚʠʢʦʥʫʻ ʟʘʚʝʨʰʘʣʴʥʫ ʬʫʥʢʮʽʶ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʬʦʣʽʢʫʣʽʚ ʟʫʙʽʚ. ʉʧʣʘʡʩʠʥʛʦʚʽ ʤʫʪʘʮʽʾ ʚ ʛʝʥʘʭ ʥʝ ʧʨʠʚʦʜʷʪʴ ʜʦ 

ʟʘʛʘʣʴʥʦʛʦ ʙʣʦʢʫʚʘʥʥʷ ʩʠʥʪʝʟʫ ʙʽʣʢʘ, ʘ ʪʦʤʫ ʜʝʷʢʽ ʭʚʦʨʦʙʠ ʤʘʶʪʴ ʤôʷʢʠʡ ʟʘ 

ʢʣʽʥʽʯʥʠʤʠ ʧʨʦʷʚʘʤʠ ʭʘʨʘʢʪʝʨ. ɻʝʥʝʪʠʯʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʛʝʥʘ 

ʟʘʚʞʜʠ ʽʥʜʠʚʽʜʫʘʣʴʥʝ, ʪʦʤʫ ʚʠʥʠʢʘʶʪʴ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʨʦʷʚʫ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʛʝʥʘ ʫ ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. 
 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʟʫʙʽʚ ʽ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ ʟʘʙʝʟʧʝʯʫʻ 

ʮʽʣʘ ʥʠʟʢʘ ʛʝʥʽʚ ʪʘ ʧʦʣʽʧʝʧʪʠʜʽʚ, ʧʦʨʫʰʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʷʢʠʭ ʟʫʤʦʚʣʶʻ 

ʬʦʨʤʫʚʘʥʥʷ ʧʘʪʦʣʦʛʽʾ ʟʫʙʦʱʝʣʝʧʥʦʾ ʩʠʩʪʝʤʠ. ʊʦʤʫ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʝʢʩʧʨʝʩʽʾ 

ʧʦʣʽʧʝʧʪʠʜʽʚ, ʧʦʣʽʤʦʨʬʽʟʤʫ ʛʝʥʽʚ ʥʝʦʙʭʽʜʥʝ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʨʬʦʛʝʥʝʟʫ 

ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ, ʟʫʙʽʚ ʽ ʱʝʣʝʧ. 
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ʇʘʪʦʣʦʛʽʯʥʘ ʘʥʘʪʦʤʽʷ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʘ 
 

ɽʪʽʦʣʦʛʽʷ ʽ ʧʘʪʦʛʝʥʝʟ. ʋ ʚʠʥʠʢʥʝʥʥʽ ʪʘ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙ ʧʘʨʦʜʦʥʪʘ ʦʩʥʦʚʥʫ 

ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʤʽʩʮʝʚʽ ʪʘ ʟʘʛʘʣʴʥʽ ʬʘʢʪʦʨʠ, ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʩʢʣʘʜʥʠʤ ʽ ʜʦ 

ʢʽʥʮʷ ʥʝ ʟôʷʩʦʚʘʥʠʤ ʟʚôʷʟʢʦʤ. ʆʙʤʝʞʝʥʽ ʟʘʧʘʣʴʥʽ, ʧʦʚʝʨʭʥʝʚʽ ʪʘ ʛʣʠʙʦʢʽ 

ʫʨʘʞʝʥʥʷ ʤʦʞʫʪʴ ʨʦʟʚʠʚʘʪʠʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʣʠʰʝ ʤʽʩʮʝʚʠʭ ʧʨʠʯʠʥ (ʤʝʭʘʥʽʯʥʘ 

ʘʙʦ ʭʽʤʽʯʥʘ ʪʨʘʚʤʘ, ʜʝʬʝʢʪʠ ʣʽʢʫʚʘʥʥʷ ʡ ʧʨʦʪʝʟʫʚʘʥʥʷ, ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʪʘ ʽʥ.). 
 

ɻʝʥʝʨʘʣʽʟʦʚʘʥʽ ʫʨʘʞʝʥʥʷ ʧʘʨʦʜʦʥʪʘ ï ʛʽʥʛʽʚʽʪʠ, ʧʘʨʦʜʦʥʪʠʪʠ, ʧʘʨʦʜʦʥʪʦʟʠ 

ʚʠʥʠʢʘʶʪʴ ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʦʻʜʥʘʥʦʛʦ ʚʧʣʠʚʫ ʤʽʩʮʝʚʠʭ ʪʘ ʟʘʛʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʪʣʽ 

ʟʤʽʥʝʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ. ɼʦ ʤʽʩʮʝʚʠʭ ʯʠʥʥʠʢʽʚ ʥʘʣʝʞʘʪʴ: ʟʫʙʥʠʡ ʥʘʣʽʪ, 
 

ʟʫʙʥʠʡ ʢʘʤʽʥʴ, ʪʨʘʚʤʘ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ, ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ. ɿʫʙʥʽ 

ʚʽʜʢʣʘʜʝʥʥʷ ʤʽʩʪʷʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʟʘʚʜʷʢʠ ʬʝʨʤʝʥʪʘʪʠʚʥʽʡ 

ʘʢʪʠʚʥʦʩʪʽ ʷʢʠʭ ʤʦʞʫʪʴ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʜʝʛʝʥʝʨʘʪʠʚʥʽ ʟʤʽʥʠ ʜʦʪʠʯʥʠʭ ʜʦ ʥʠʭ 

ʢʣʽʪʠʥ ʝʧʽʪʝʣʽʶ: ʧʦʨʫʰʫʻʪʴʩʷ ʾʭ ʧʨʦʥʠʢʥʽʩʪʴ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʝʧʦʣʽʤʝʨʠʟʘʮʽʷ 

ʤʽʞʢʣʽʪʠʥʥʦʾ ʨʝʯʦʚʠʥʠ ʝʧʽʪʝʣʽʶ ʪʘ ʦʩʥʦʚʥʦʾ ʨʝʯʦʚʠʥʠ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, 
 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʧʨʦʥʠʢʥʽʩʪʴ ʢʘʧʽʣʷʨʽʚ, ʟʤʽʥʶʻʪʴʩʷ ʢʦʣʘʛʝʥ. ʄʽʢʨʦʙʥʠʡ ʬʘʢʪʦʨ ʤʘʻ 

ʦʩʥʦʚʥʝ ʟʥʘʯʝʥʥʷ ʚ ʫʪʚʦʨʝʥʥʽ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʟʫʙʦʷʩʝʥʥʦʛʦ ʢʘʨʤʘʥʘ. ʄʽʢʨʦʬʣʦʨʘ 

ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʚʽʜʽʛʨʘʻ ʘʢʪʠʚʥʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ ʬʦʨʤ ʫʨʘʞʝʥʥʷ 

ʧʘʨʦʜʦʥʪʘ, ʟʘ ʚʠʥʷʪʢʦʤ ʯʠʩʪʦ ʜʠʩʪʨʦʬʽʯʥʦʾ. ʊʨʘʚʤʘʪʠʯʥʽ ʬʘʢʪʦʨʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʨʠʯʠʥʦʶ ʨʦʟʚʠʪʢʫ ʦʙʤʝʞʝʥʠʭ ʫʨʘʞʝʥʴ ʧʘʨʦʜʦʥʪʘ (ʛʽʥʛʽʚʽʪ, ʧʘʨʦʜʦʥʪʠʪ). 
 

ʇʝʨʝʚʘʥʪʘʞʝʥʥʷ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʧʨʠ ʛʣʠʙʦʢʦʤʫ ʨʽʟʮʝʚʦʤʫ 

ʧʝʨʝʢʨʠʪʪʽ, ʟʤʽʰʘʥʦʤʫ ʧʨʠʢʫʩʽ, ʩʢʫʧʯʝʥʥʽ ʥʠʞʥʽʭ ʬʨʦʥʪʘʣʴʥʠʭ ʟʫʙʽʚ, ʨʘʥʥʽʡ 

ʚʪʨʘʪʽ ʤʦʣʷʨʽʚ ʽ ʧʨʝʤʦʣʷʨʽʚ, ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʟʫʙʽʚ (ʨʫʭʦʤʽʩʪʴ 

ʟʫʙʽʚ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʩʫʩʽʜʥʽʭ), ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʧʦʢʘʟʘʥʴ ʜʦ 

ʤʦʩʪʦʧʦʜʽʙʥʦʛʦ ʧʨʦʪʝʟʫʚʘʥʥʷ, ʧʽʩʣʷ ʭʝʡʣʦ- ʽ ʫʨʘʥʦʧʣʘʩʪʠʢʠ, ʧʨʠ ʙʨʫʢʩʠʟʤʽ ʪʘ ʽʥ. 
 

ʇʝʨʝʚʘʥʪʘʞʝʥʥʷ ʦʢʨʝʤʠʭ ʟʫʙʽʚ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʧʦʩʠʣʶʻʪʴʩʷ ʧʨʠ ʧʘʨʦʜʦʥʪʠʪʽ ʪʘ 

ʧʘʨʦʜʦʥʪʦʟʽ, ʘʢʪʠʚʽʟʫʶʯʠ ʟʘʧʘʣʴʥʽ ʪʘ ʘʪʨʦʬʽʯʥʦ-ʨʝʟʦʨʙʪʠʚʥʽ ʧʨʦʮʝʩʠ ʚ 

ʥʘʚʢʦʣʦʟʫʙʥʠʭ ʪʢʘʥʠʥʘʭ ʽ ʩʧʨʠʷʶʯʠ ʨʫʡʥʫʚʘʥʥʶ ʟʚ'ʷʟʢʦʚʦʛʦ ʘʧʘʨʘʪʫ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ. ʅʝʜʦʣʽʢ ʬʫʥʢʮʽʾ ʞʫʚʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ ʟʥʠʞʫʻ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʪʢʘʥʠʥ 

ʧʘʨʦʜʦʥʪʘ ʜʦ ʨʽʟʥʠʭ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ (ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʤʝʭʘʥʽʯʥʽ ʬʘʢʪʦʨʠ), 
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ʩʧʨʠʷʻ ʦʜʥʦʯʘʩʥʦ ʚʽʜʢʣʘʜʝʥʥʶ ʟʫʙʥʦʛʦ ʢʘʤʝʥʷ. ʊʦʤʫ ʧʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ 

ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʥʘʡʯʘʩʪʽʰʝ ʨʦʟʚʠʚʘʶʪʴʩʷ ʟʘʧʘʣʴʥʽ ʬʦʨʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɼʦ 

ʟʘʛʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘʣʝʞʘʪʴ: ʥʝʩʪʘʯʘ ʚʽʪʘʤʽʥʽʚ ɸ, ʛʨʫʧʠ ɺ, ʉ, ɽ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ 

ʬʫʥʢʮʽʶ ʡ ʩʪʨʫʢʪʫʨʫ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ, ʩʪʘʥ ʡʦʛʦ 

ʙʘʨ'ʻʨʥʦʾ ʬʫʥʢʮʽʾ. ɿʥʘʯʥʘ ʨʦʣʴ ʫ ʧʦʭʦʜʞʝʥʥʽ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʘ ʚʽʜʚʦʜʠʪʴʩʷ 

ʧʦʨʫʰʝʥʥʶ ʬʦʩʬʦʨʥʦ-ʢʘʣʴʮʽʻʚʦʛʦ, ʙʽʣʢʦʚʦʛʦ, ʞʠʨʦʚʦʛʦ, ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʽʚ ʚ 

ʦʨʛʘʥʽʟʤʽ; ʩʪʘʥʫ ʩʫʜʠʥʥʦʾ, ʥʝʨʚʦʚʦʾ, ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤ, ʨʝʘʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ, 
 

ʩʧʘʜʢʦʚʦʾ ʩʭʠʣʴʥʦʩʪʽ. ʆʩʥʦʚʥʽ ʥʦʟʦʣʦʛʽʯʥʽ ʬʦʨʤʠ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʧʘʨʦʜʦʥʪʘ 

ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʄʽʞʥʘʨʦʜʥʽʡ ʢʣʘʩʠʬʽʢʘʮʽʾ ʭʚʦʨʦʙ (ʄʂʍï15) ʪʘʙʣ. 2 

 

 

ʊʘʙʣʠʮʷ 2 ï ʈʦʟʧʦʜʽʣ ʟʘ ʚʠʜʘʤʠ ʟʘʧʘʣʝʥʥʷ ʨʽʟʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʬʦʨʤ 

ʧʘʨʦʜʦʥʪʠʪʽʚ 

ɸʣʴʪʝʨʘʪʠʚʥʝ ʟʘʧʘʣʝʥʥʷ ɽʢʩʫʜʘʪʠʚʥʝ ʇʨʦʣʽʬʝʨʘʪʠʚʥʝ ʟʘʧʘʣʝʥʥʷ 

 ʟʘʧʘʣʝʥʥʷ  

ʄʦʨʬʦʣʦʛʽʯʥʽ ʬʦʨʤʠ ʟʘʧʘʣʝʥʥʷ ʧʘʨʦʜʦʥʪʘ 
   

ɺʠʨʘʟʢʦʚʠʡ ʛʽʥʛʽʚʽʪ K05.0 ɻʦʩʪʨʠʡ ʢaʪaʨaʣʴʥʠʡ ʌʽʙʨʦʟʥʘ ʬʦʨʤʘ 

 ʛʽʥʛʽʚʽʪ K05.1 ʛʽʧʝʨʪʨʦʬʽʯʥʦʛʦ ʛʽʥʛʽʚʽʪʫ 

  K06.1 

ɻʦʩʪʨʠʡ ʥʝʢʨʦʪʠʟʫʶʯʠʡ ʍʨʦʥʽʯʥʠʡ ʌʽʙʨʦʟʥʠʡ ʝʧʫʣʽʩ K06.82 

ʚʠʨʘʟʢʦʚʠʡ ʛʽʥʛʽʚʽʪ A69.1 ʢʘʪʘʨʘʣʴʥʠʡ ʛʽʥʛʽʚʽʪ  

 K05.1  

ɻʽʥʛʽʚʦʩʪʦʤʘʪʠʪ, ʇʘʨʦʜʦʥʪʘʣʴʥʠʡ ɸʥʛʽʦʤʘʪʦʟʥʠʡ ʝʧʫʣʽʩ 
ʚʠʢʣʠʢʘʥʠʡ ʚʽʨʫʩʦʤ ʘʙʩʮʝʩ K05.2 K06.8 

ʧʨʦʩʪʦʛʦ ʛʝʨʧʝʩʫ [ʅerpes   

simplex] B00.2   

  ɻʽʛʘʥʪʦʢʣʽʪʠʥʥʠʡ ʝʧʫʣʽʩ 

  K06.8 
 

 

ʂʣʽʥʽʯʥʘ ʢʘʨʪʠʥʘ ʽ ʜʽʘʛʥʦʟ. ʂʣʽʥʽʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʦʨʤʦʶ ʡ ʩʪʘʜʽʻʶ 

ʫʨʘʞʝʥʥʷ ʧʘʨʦʜʦʥʪʘ. ɼʣʷ ʛʽʥʛʽʚʽʪʫ ʭʘʨʘʢʪʝʨʥʘ ʥʘʷʚʥʽʩʪʴ ʥʘʙʨʷʢʫ, ʛʽʧʝʨʝʤʽʾ, 
 

ʢʨʦʚʦʪʦʯʠʚʦʩʪʽ (ʢʘʪʘʨʘʣʴʥʠʡ ʛʽʥʛʽʚʽʪ), ʚʠʨʘʟʢʠ (ʚʠʨʘʟʢʦʚʠʡ ʛʽʥʛʽʚʽʪ), 
 

ʛʽʧʝʨʪʨʦʬʽʾ (ʛʽʧʝʨʪʨʦʬʽʯʥʠʡ ʛʽʥʛʽʚʽʪ), ʘʪʨʦʬʽʾ (ʘʪʨʦʬʽʯʥʠʡ ʛʽʥʛʽʚʽʪ) ʷʩʝʥʥʦʛʦ 

ʢʨʘʶ. ʇʘʨʦʜʦʥʪʠʪ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʨʦʚʦʪʦʯʠʚʽʩʪʶ, ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʨʫʭʦʤʽʩʪʶ 
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ʟʫʙʽʚ, ʙʦʣʴʦʚʠʤʠ ʚʽʜʯʫʪʪʷʤʠ, ʛʽʧʝʨʝʩʪʝʟʽʻʶ ʰʠʡʦʢ ʟʫʙʽʚ, ʛʥʽʡʥʠʤʠ ʚʠʜʽʣʝʥʥʷʤʠ 

ʟ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʟʫʙʦʷʩʝʥʥʦʛʦ ʢʘʨʤʘʥʘ, ʡʦʜ- ʧʦʟʠʪʠʚʥʦʶ ʧʨʦʙʦʶ. 
 

ɻʽʥʛʽʚʽʪ 
 

ɻʽʥʛʽʚʽʪ ï ʫʨʘʞʝʥʥʷ ʷʩʝʥ, ʱʦ ʤʦʞʝ ʧʨʦʷʚʣʷʪʠʩʷ ʷʢ ʩʘʤʦʩʪʽʡʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʘʙʦ ʙʫʪʠ ʩʠʤʧʪʦʤʦʤ ʽʥʰʠʭ ʭʚʦʨʦʙ (ʥʘʧʨʠʢʣʘʜ, ʣʝʡʢʦʟʽʚ). ɿʘ ʝʪʽʦʣʦʛʽʯʥʦʶ 

ʦʟʥʘʢʦʶ ʛʽʥʛʽʚʽʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʚʠʥʥʠʤʠ ʽ ʚʪʦʨʠʥʥʠʤʠ, ʟʘ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ 

ʟʤʽʥʘʤʠ: ʘʪʨʦʬʽʯʥʠʤʠ, ʛʽʧʝʨʪʨʦʬʽʯʥʠʤʠ (ʥʘʙʨʷʢʣʠʤʠ ʘʙʦ ʬʽʙʨʦʟʥʠʤʠ), 
 

ʢʘʪʘʨʘʣʴʥʠʤʠ, ʥʝʢʨʦʪʠʯʥʠʤʠ, ʚʠʨʘʟʢʦʚʠʤʠ. 
 

ɽʪʽʦʣʦʛʽʷ. ɺʠʥʠʢʥʝʥʥʷ ʛʽʥʛʽʚʽʪʫ ʦʙʫʤʦʚʣʝʥʝ ʷʢ ʟʘʛʘʣʴʥʠʤʠ, ʪʘʢ ʽ ʤʽʩʮʝʚʠʤʠ 

ʬʘʢʪʦʨʘʤʠ. ʇʝʨʚʠʥʥʽ ʟʤʽʥʠ ʷʩʝʥ ʯʘʩʪʽʰʝ ʚʠʢʣʠʢʘʶʪʴʩʷ ʤʽʩʮʝʚʠʤʠ ʧʦʜʨʘʟʥʠʢʘʤʠ 
 

ï ʪʨʘʚʤʦʶ, ʦʧʽʢʘʤʠ (ʭʽʤʽʯʥʠʤʠ, ʪʝʨʤʽʯʥʠʤʠ). ɺʪʦʨʠʥʥʽ ʟʤʽʥʠ ʟʫʤʦʚʣʝʥʽ 

ʟʘʛʘʣʴʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʚ ʦʨʛʘʥʽʟʤʽ. ʋ ʮʠʭ ʚʠʧʘʜʢʘʭ ʛʽʥʛʽʚʽʪ ʻ ʩʠʤʧʪʦʤʦʤ 

ʩʦʤʘʪʠʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ (ʭʚʦʨʦʙʠ ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʰʣʫʥʢʦʚʦ - ʢʠʰʢʦʚʦʛʦ 

ʪʨʘʢʪʫ, ʢʨʦʚʽ, ʥʘʩʣʽʜʢʦʤ ʚʽʪʘʤʽʥʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʽ ʪ. ʧ.). ʉʪʫʧʽʥʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘʣʝʞʠʪʴ ʷʢ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʜʽʾ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʪʘ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱ, ʪʘʢ ʽ ʚʽʜ ʩʪʘʥʫ ʨʝʘʢʪʠʚʥʦʩʪʽ ʪʢʘʥʠʥ. ʈʽʟʥʠʡ ʭʘʨʘʢʪʝʨ 

ʢʣʽʥʽʯʥʦʛʦ ʧʨʦʷʚʫ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ʫ ʪʢʘʥʠʥʘʭ ʷʩʝʥ ʥʝʦʙʭʽʜʥʦ ʨʦʟʮʽʥʶʚʘʪʠ ʥʝ 

ʷʢ ʩʘʤʦʩʪʽʡʥʽ ʬʦʨʤʠ, ʘ ʷʢ ʨʽʟʥʽ ʬʘʟʠ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 
 

ɿʘ ʢʣʽʥʽʯʥʠʤʠ ʧʨʦʷʚʘʤʠ ʛʽʥʛʽʚʽʪʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʛʦʩʪʨʽ ʪʘ ʭʨʦʥʽʯʥʽ. 
 

ɻʦʩʪʨʽ ʛʽʥʛʽʚʽʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʙʨʷʢʦʤ, ʛʽʧʝʨʝʤʽʻʶ, ʢʨʦʚʦʪʦʯʠʚʽʩʪʶ, 
 

ʽʥʦʜʽ ʚʠʨʘʟʢʫʚʘʥʥʷʤ. ʅʘ ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ ʟʘʧʘʣʝʥʥʷ ʘʙʦ ʧʽʜ ʯʘʩ ʟʘʛʦʩʪʨʝʥʥʷ 

ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʥʝʡʪʨʦʬʽʣʴʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ. ɽʧʽʪʝʣʽʘʣʴʥʝ 

ʟôʻʜʥʘʥʥʷ ʪʘ ʥʝʟʥʘʯʥʘ ʧʨʠʣʝʛʣʘ ʯʘʩʪʠʥʘ ʝʧʽʪʝʣʽʶ ʙʦʨʦʟʥʠ ʥʘʡʙʽʣʴʰ ʧʨʦʥʠʢʥʽ ʜʣʷ 

ʢʣʽʪʠʥ ʢʨʦʚʽ. ʋʪʚʦʨʝʥʥʷ ʟʤʽʰʘʥʦʢʣʽʪʠʥʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ ʟʜʝʙʽʣʴʰʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʫ ʜʽʣʷʥʢʘʭ ʚʣʘʩʥʦʾ ʧʣʘʩʪʠʥʢʠ ʙʽʣʷ ʟôʻʜʥʫʚʘʣʴʥʦʛʦ ʝʧʽʪʝʣʽʶ ʪʘ ʝʧʽʪʝʣʽʶ ʙʦʨʦʟʥʠ. 
 

ʌʦʨʤʫʚʘʥʥʷ ʱʽʣʴʥʦʛʦ ʣʽʤʬʦʮʠʪʘʨʥʦʛʦ ʽʥʬʽʣʴʪʨʘʪʫ ʻ ʦʩʥʦʚʥʠʤ ʤʝʭʘʥʽʟʤʦʤ 

ʟʘʧʘʣʴʥʦʾ ʢʣʽʪʠʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ɿôʻʜʥʫʚʘʣʴʥʠʡ ʝʧʽʪʝʣʽʡ ʪʘ ʝʧʽʪʝʣʽʡ ʙʦʨʦʟʥʠ 

ʬʦʨʤʫʶʪʴ ʚʠʨʦʩʪʠ ʚ ʪʦʚʱʫ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ (rete ridges). ʇʦʙʣʠʟʫ ʣʽʤʬʦʮʠʪʽʚ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʦʰʢʦʜʞʝʥʠʭ ʬʽʙʨʦʙʣʘʩʪʽʚ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʧʽʜ 
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ʯʘʩ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʘʨʦʜʦʥʪʘ ʚʠʷʚʣʷʶʪʴʩʷ ʟʤʽʥʠ ʥʘ ʙʽʦʭʽʤʽʯʥʦʤʫ ʽ 

ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʨʽʚʥʷʭ ʙʝʟ ʟʥʘʯʥʠʭ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ. ɿʛʦʜʦʤ ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʥʘʙʨʷʢ ʪʘ ʟʥʘʯʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʧʘʣʴʥʠʭ ʢʣʽʪʠʥ. ʇʦʩʠʣʝʥʝ ʟʣʫʱʫʚʘʥʥʷ ʝʧʽʪʝʣʽʶ 

ʷʩʝʥ ʚʽʜʤʽʯʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʜʝʩʢʚʘʤʘʪʠʚʥʦʛʦ ʛʽʥʛʽʚʽʪʫ. 
 

ʅʘ ʪʣʽ ʟʤʽʥʝʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʽʟ ʨʽʟʢʠʤ ʟʥʠʞʝʥʥʷʤ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ 

ʪʢʘʥʠʥ ʤʘʨʛʽʥʘʣʴʥʦʛʦ ʧʘʨʦʜʦʥʪʘ ʧʽʜ ʜʽʻʶ ʘʥʘʝʨʦʙʥʦʾ ʬʣʦʨʠ (ʬʫʟʦʩʧʽʨʠʣʷʨʥʠʤ 

ʩʠʤʙʽʦʟʦʤ) ʚʠʥʠʢʘʻ ʚʠʨʘʟʢʦʚʦ-ʥʝʢʨʦʪʠʯʥʠʡ ʛʽʥʛʽʚʽʪ. ɺʽʥ ʯʘʩʪʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ 

ʦʩʣʘʙʣʝʥʠʭ ʦʩʽʙ ʽʟ ʟʥʠʞʝʥʠʤ ʭʘʨʯʫʚʘʥʥʷʤ, ʪʷʞʢʠʤʠ ʟʘʛʘʣʴʥʠʤʠ ʩʦʤʘʪʠʯʥʠʤʠ 

ʩʧʝʮʠʬʽʯʥʠʤʠ ʘʙʦ ʥʝʩʧʝʮʠʬʽʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ. ʇʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʧʦʛʽʨʰʫʶʪʴ ʛʨʠʧ, ʘʥʛʽʥʘ, ʛʽʧʦʚʽʪʘʤʽʥʦʟ, ʘʣʝʨʛʽʷ, ʭʚʦʨʦʙʠ ʢʨʦʚʽ, ʚʽʜʩʫʪʥʽʩʪʴ 

ʛʽʛʽʻʥʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʽ ʪ. ʜ. 
 

ʄʦʨʬʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ. ɺʠʨʘʟʢʦʚʦ-ʥʝʢʨʦʪʠʯʥʠʡ ʛʽʥʛʽʚʽʪ ʧʦʯʠʥʘʻʪʴʩʷ ʟ 

ʦʟʥʘʢ ʢʘʪʘʨʘʣʴʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ï ʧʦʯʝʨʚʦʥʽʥʥʷ, ʧʨʠʧʫʭʣʦʩʪʽ, ʢʨʦʚʦʪʦʯʠʚʦʩʪʽ ʷʩʝʥ. 
 

ɺʽʜʟʥʘʯʘʻʪʴʩʷ ʛʝʥʝʨʘʣʽʟʦʚʘʥʘ ʚʠʨʘʟʢʘ ʷʩʝʥʥʦʛʦ ʢʨʘʶ ʟ ʚʠʩʽʯʝʥʥʷʤ ʚʝʨʭʽʚʦʢ 

ʩʦʩʦʯʢʽʚ. ɺʠʨʘʟʢʦʚʘ ʧʦʚʝʨʭʥʷ ʧʦʢʨʠʪʘ ʥʝʢʨʦʪʠʯʥʠʤ ʥʘʣʴʦʪʦʤ ʙʨʫʜʥʦ -ʩʽʨʦʛʦ 

ʢʦʣʴʦʨʫ. ʍʘʨʘʢʪʝʨʥʝ ʚʽʜʢʣʘʜʝʥʥʷ ʟʫʙʥʦʛʦ ʢʘʤʝʥʷ. ʇʨʠ ʚʠʨʘʟʢʦʚʦ-ʥʝʢʨʦʪʠʯʥʦʤʫ 

ʩʪʦʤʘʪʠʪʽ ʧʨʦʮʝʩ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʱʽʢ, ʛʫʙ, ʷʟʠʢʘ. 
 

ɿʘʭʚʦʨʶʚʘʥʥʷ  ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ  ʧʦʛʘʥʠʤ  ʩʘʤʦʧʦʯʫʪʪʷʤ,  ʚʽʜʩʫʪʥʽʩʪʶ  ʘʧʝʪʠʪʫ, 
 

ʧʽʜʚʠʱʝʥʦʶ ʜʨʘʪʽʚʣʠʚʽʩʪʶ, ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ, ʟʙʽʣʴʰʝʥʥʷʤ ʽ 

ʙʦʣʶʯʽʩʪʶ ʨʝʛʽʦʥʘʣʴʥʠʭ ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʽʚ. ɺʠʷʚʣʷʶʪʴʩʷ ʟʤʽʥʠ ʟ ʙʦʢʫ 

ʬʦʨʤʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʨʦʚʽ. 
 

ɼʦʩʣʽʜʞʝʥʥʷ ʛʣʠʙʠʥʠ ʧʦʰʢʦʜʞʝʥʥʷ ɼʅʂ ʧʨʠ ʟʘʧʘʣʝʥʥʽ ʧʘʨʦʜʦʥʪʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ɼʅʂ-ʢʦʤʝʪ ʟʘʩʚʽʜʯʠʣʦ ʚʠʩʦʢʫ ʢʦʨʝʣʷʮʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ 

ʪʷʞʢʽʩʪʶ ʫʨʘʞʝʥʥʷ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ ʪʘ ʟʤʽʥʘʤʠ ɼʅʂ. ɰʭ ʢʣʘʩʠʬʽʢʫʚʘʣʠ ʥʘ ʧ'ʷʪʴ 

ʪʠʧʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʷ ʧʦʰʢʦʜʞʝʥʴ ɼʅʂ: ʉ0 (ɼʅʂ ʽʥʪʘʢʪʥʠʭ ʢʣʽʪʠʥ), ʉ1 

(ʬʨʘʛʤʝʥʪʠ ɼʅʂ ʨʦʟʤʽʨʦʤ > 300 ʪʠʩʷʯ ʧʘʨ ʥʫʢʣʝʦʪʠʜʽʚ), ʉ2 (ʬʨʘʛʤʝʥʪʠ < 50 
 

ʪʠʩʷʯ ʧʘʨ ʥʫʢʣʝʦʪʠʜʽʚ), ʉ3 (ʬʨʘʛʤʝʥʪʠ 180 ʧʘʨ ʥʫʢʣʝʦʪʠʜʽʚ), ʉ4 (ʜʝʛʨʘʜʘʮʽʷ 

ʛʝʥʦʤʫ ʪʘ ʝʢʩʢʨʝʮʽʷ ʥʠʟʴʢʦʧʦʣʽʤʝʨʥʦʾ ɼʅʂ ʽʟ ʢʣʽʪʠʥ) (ʪʘʙʣ. 3). ʋ ʮʽʣʦʤʫ 
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ʢ̔ ʣʴʢʽʩʪʴ ʚʠʭʦʜʫ ɼʅʂ ʫ ʭʚʦʩʪʽ ʢʦʤʝʪʠ ʢʦʣʠʚʘʣʘʩʷ ʚʽʜ 1,23 ʜʦ 25,0 % ʟʘʣʝʞʥʦ ʚʽʜ 

ʪʷʞʢʦʩʪʽ ʫʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ. ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʚʽʜʩʦʪʢʘ ʷʜʝʨ ʽʟ 

ʧʦʟʠʪʠʚʥʦʶ ʨʝʘʢʮʽʻʶ ʧʨʠ ʟʘʧʘʣʝʥʥʽ ʧʘʨʦʜʦʥʪʘ ʩʪʘʥʦʚʠʚ (11,32 Ñ 1,27) %. 

 

 

ʊʘʙʣʠʮʷ 3 ï ʂʦʤʝʪʠ ʨʽʟʥʠʭ ʢʣʘʩʽʚ. ɿʘʙʘʨʚʣʝʥʥʷ AgNO3. ʆʢʫʣʷʨ Ĭ 40. 

ʂʘʤʝʨʘ 3ʄʨ 
 

ʂʦʤʝʪʘ ʽʥʪʘʢʪʥʦʾ ʢʣʽʪʠʥʠ ʉ0 
 
 

 

ʂʦʤʝʪʘ ʢʣʘʩʫ ʉ1, ʬʨʘʛʤʝʥʪʠ ɼʅʂ, 300 ʪʠʩʷʯ ʧʘʨ 
ʥʫʢʣʝʦʪʠʜʽʚ 

 

 

ʂʦʤʝʪʘ ʢʣʘʩʫ ʉ2, ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʧʝʨʝʜʘʧʦʧʪʦʪʠʯʥʠʭ 
ʢʣʽʪʠʥ ʟ ʬʨʘʛʤʝʥʪʘʤʠ ɼʅʂ, 50 000 ʧʘʨ ʥʫʢʣʝʦʪʠʜʽʚ 

 

 

ʂʦʤʝʪʠ ʢʣʘʩʫ ʉ3, ʚʽʜʧʦʚʽʜʘʶʪʴ ʘʧʦʧʪʦʪʠʯʥʠʤ ʢʣʽʪʠʥʘʤ ʟ 
ʤʽʞʥʫʢʣʝʦʩʦʤʥʦʶ ʬʨʘʛʤʝʥʪʘʮʽʻʶ ɼʅʂ, 180 ʧʘʨ 
ʥʫʢʣʝʦʪʠʜʽʚ 

 

ʂʦʤʝʪʠ ʉ4 ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʘʛʠʙʝʣʴ ʢʣʽʪʠʥ ʟʘ ʪʠʧʦʤ ʥʝʢʨʦʟʫ 
 
 
 
 

 

ʇʨʦʘʧʦʧʪʦʪʠʯʥʠʡ ʝʥʟʠʤ ʨ53 ʝʢʩʧʨʝʩʽʷ ʧʽʜ ʯʘʩ ʟʘʧʘʣʝʥʥʷ. ʋ ʚʩʽʭ ʟʨʘʟʢʘʭ 

ʧʘʨʦʜʦʥʪʘ ʥʘʷʚʥʽ ʷʜʨʘ ʷʢ ʽʟ ʧʦʟʠʪʠʚʥʦʶ ʨʝʘʢʮʽʻʶ, ʪʘʢ ʽ ʟ ʥʝʛʘʪʠʚʥʦʶ ʨʝʘʢʮʽʻʶ 
 

(ʨʠʩ. 2 ʪʘ 3). ʋ ʮʽʣʦʤʫ ʢʽʣʴʢʽʩʪʴ ʨ53-ʧʦʟʠʪʠʚʥʠʭ ʷʜʝʨ ʢʦʣʠʚʘʣʘʩʷ ʚʽʜ 10,8 ʜʦ 
 

41,4 %. ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʚʽʜʩʦʪʢʘ ʷʜʝʨ ʽʟ ʧʦʟʠʪʠʚʥʦʶ ʨʝʘʢʮʽʻʶ ʧʨʠ ʟʘʧʘʣʝʥʥʽ 

ʩʪʘʥʦʚʠʚ (24,8 Ñ 2,5) %. ʊʨʘʧʣʷʣʠʩʷ ʢʣʽʪʠʥʠ ʥʘ ʩʪʘʜʽʾ ʫʪʚʦʨʝʥʥʷ ʘʧʦʧʪʦʪʠʯʥʠʭ 

ʪʽʣʝʮʴ (ʨʠʩ 4). ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʝʢʩʧʨʝʩʽʾ ʨ53 ʦʙʫʤʦʚʣʝʥʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʟʘʧʘʣʝʥʥʷ 

ʫ ʧʘʨʦʜʦʥʪʽ, ʘʜʞʝ ʚʽʜʦʤʦ, ʱʦ ʣʝʢʪʠʥʠ ʜʝʷʢʠʭ ʧʘʨʦʜʦʥʪʦʧʘʪʦʛʝʥʽʚ ʩʪʠʤʫʣʶʶʪʴ 

ʘʧʦʧʪʦʟ. ʊʘʢʦʞ ʝʥʟʠʤ ʨ53 ʤʦʞʝ ʚʽʜʽʛʨʘʚʘʪʠ ʨʦʣʴ ʘʥʪʠʦʢʩʠʜʘʥʪʘ. 
 

ʄʠ ʧʨʦʚʝʣʠ ʧʝʨʝʚʽʨʢʫ ʚʠʙʽʨʦʢ ʥʘ ʥʦʨʤʘʣʴʥʽʩʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʢʨʠʪʝʨʽʶ ʂʦʣʤʦʛʦʨʦʚʘ ʽ ʉʤʠʨʥʦʚʘ. ɺ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʛʽʧʦʪʝʟʘ 
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ʧʨʦ  ʥʦʨʤʘʣʴʥʽʩʪʴ  ʥʝ  ʚʽʜʭʠʣʝʥʘ  ʽ  ʩʪʘʥʦʚʠʣʘ  0,16  ʧʨʠ  0,28  ʽ  0,16 ï  ʧʨʠ  0,14 
 

ʚʽʜʧʦʚʽʜʥʦ.  F-ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʩʪʘʥʦʚʠʚ 4,15 (ʨ = 0,006). 
 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʦʜʠʥʦʢʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ ʥʘ ʢʣʽʥʽʯʥʦ ʟʜʦʨʦʚʠʭ 

ʪʢʘʥʠʥʘʭ ʷʩʝʥ, ʧʽʜʪʚʝʨʜʠʣʠ ʘʧʦʧʪʦʟ-ʘʩʦʮʽʡʦʚʘʥʝ ʧʦʰʢʦʜʞʝʥʥʷ ɼʅʂ ʪʘ 

ʝʢʩʧʨʝʩʽʶ ʨ53- ʽ BCL-2- ʛʝʥʽʚ, ʱʦ ʚʠʢʣʠʢʘʣʠʩʷ ʙʘʢʪʝʨʽʷʤʠ [1]. ʇʦʜʽʙʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʦʜʝʨʞʘʣʠ M. S. Tonetti ʪʘ ʽʥ. [2], ʷʢʽ ʚʠʷʚʠʣʠ ʘʧʦʧʪʦʟ ʫ ʪʢʘʥʠʥʘʭ ʷʩʝʥ 

ʧʘʮʽʻʥʪʽʚ ʽʟ ʟʘʧʘʣʝʥʥʷʤ ʪʘ ʧʘʨʦʜʦʥʪʘʣʴʥʠʤʠ ʢʘʨʤʘʥʘʤʠ ʙʽʣʴʰʝ 5 ʤʤ, ʱʦ 

ʯʘʩʪʢʦʚʦ ʧʦʷʩʥʶʻ ʤʝʭʘʥʽʟʤ ʨʫʡʥʫʚʘʥʥʷ ʟʫʙʦʫʪʨʠʤʫʚʘʣʴʥʠʭ ʪʢʘʥʠʥ ʧʨʠ 

ʧʘʨʦʜʦʥʪʠʪʘʭ. 
 

ʈʝʟʫʣʴʪʘʪʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙ'ʻʢʪʘʭ ʚʠʷʚʠʣʠʩʷ ʢʦʨʝʣʷʮʽʡʥʦ 

ʟʚ'ʷʟʘʥʠʤʠ. ɼʽʘʛʨʘʤʘ ʨʦʟʩʽʶʚʘʥʥʷ ʩʪʫʧʝʥʷ ʧʦʰʢʦʜʞʝʥʥʷ ɼʅʂ ʽʟ ʨʽʚʥʝʤ ʝʢʩʧʨʝʩʽʾ 

ʨ53 ʜʦʟʚʦʣʷʻ ʛʦʚʦʨʠʪʠ ʧʨʦ ʬʦʨʤʫ ʪʘ ʟʚ'ʷʟʦʢ ʤʽʞ ʦʟʥʘʢʘʤʠ. ʎʝʡ ʟʚ'ʷʟʦʢ ʤʘʻ 

ʣʽʥʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ( ʨʠʩ 5). ʇʦʢʘʟʘʥʦ, ʱʦ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦʨʽʚʥʶʻ 
 

0,7614 ʧʨʠ ʨ = 0,0004, ʚʝʣʠʯʠʥʘ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʠʭ ʚʽʜʭʠʣʝʥʴ ʩʪʘʥʦʚʠʪʴ 
 

Sx = 9,10 ʽ Sy = 3,59, ʘ ʚʝʣʠʯʠʥʘ ʢʣʘʩʦʚʠʭ ʽʥʪʝʨʚʘʣʽʚ ɚx = 2 ʽ ɚy = 3. ɺʠʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ ʨʝʛʨʝʩʽʾ ʧʦʰʢʦʜʞʝʥʥʷ ɼʅʂ ʚʽʜ ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ ʨ53 ʧʨʠ ʟʘʧʘʣʝʥʥʽ 

ʧʘʨʦʜʦʥʪʘ ʧʦʢʘʟʘʣʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʧʦʰʢʦʜʞʝʥʥʷ ɼʅʂ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ ʥʘ 1 % 
 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʘʢʪʠʚʘʮʽʾ ʨ53 ʥʘ 1,79 %, ʘ ʟʙʽʣʴʰʝʥʥʷ ʘʢʪʠʚʘʮʽʾ ʨ53 ʥʘ 
 

1 % ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʦʰʢʦʜʞʝʥʥʷ ɼʅʂ ʥʘ 11,55 %. 
 

ʆʜʥʠʤ ʽʟ ʤʝʭʘʥʽʟʤʽʚ ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ ʘʧʦʧʪʦʪʠʯʥʽ ʟʤʽʥʠ ʚ ʢʣʽʪʠʥʘʭ, ʻ 
 

ʝʧʽʛʝʥʝʪʠʯʥʝ ʤʝʪʠʣʫʚʘʥʥʷ ɼʅʂ, ʷʢʝ ʘʢʪʠʚʫʻʪʴʩʷ ʨʽʟʥʠʤʠ ʝʢʦʣʦʛʽʯʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ: ʩʪʨʝʩʘʤʠ, ʜʽʻʶ ʪʦʢʩʠʥʽʚ, ʢʘʥʮʝʨʦʛʝʥʽʚ, ʽʥʬʝʢʮʽʡʥʠʭ ʘʛʝʥʪʽʚ , 
 

ʮʠʪʦʢʽʥʽʚ ʪʘ ʽʥ. ʇʘʨʘʣʝʣʴʥʦ ʮʴʦʤʫ ʧʨʦʮʝʩʫ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʩʠʛʥʘʣʴʥʽ ʰʣʷʭʠ 

ʢʣʽʪʠʥʠ, ʚʥʘʩʣʽʜʦʢ ʮʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʚʽʜʙʫʚʘʣʦʩʷ ʧʘʪʦʣʦʛʽʯʥʝ ʪʘ 

ʝʧʽʛʝʥʝʪʠʯʥʝ ʤʝʪʠʣʫʚʘʥʥʷ. 
 

ʅʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤ ʝʥʜʦʛʝʥʥʠʤ ʘʣʢʽʣʫʚʘʣʴʥʠʤ ʘʛʝʥʪʦʤ  ̒ S- 
 

ʘʜʝʥʦʟʠʥʤʝʪʽʦʥʽʥ  (SAM)  [3],  ʷʢʠʡ  ʫʪʚʦʨʶʻʪʴʩʷ  ʟ  ʘʤʽʥʦʢʠʩʣʦʪʠ  ʤʝʪʽʦʥʽʥʫ. 
 

SAM ï ʮʝ ʢʦʬʝʨʤʝʥʪ, ʱʦ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʙʽʣʴʰʝ ʥʽʞ 40 ʤʝʪʘʙʦʣʽʯʥʠʭ ʨʝʘʢʮʽʷʭ 

ʧʝʨʝʥʝʩʝʥʥʷ ʤʝʪʠʣʴʥʠʭ ʛʨʫʧ ʥʘ ʥʫʢʣʝʾʥʦʚʽ ʢʠʩʣʦʪʠ, ʙʽʣʢʠ ʡ ʣʽʧʽʜʠ [ 4]. ɿ 
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ʦʜʥʦʛʦ ʙʦʢʫ, ʬʝʨʤʝʥʪʘʪʠʚʥʝ ʤʝʪʠʣʫʚʘʥʥʷ ɼʅʂ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʨʝʛʫʣʷʮʽʾ ʝʢʩʧʨʝʩʽʾ 

ʛʝʥʽʚ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʝʥʟʠʤʘʪʠʯʥʦʛ ʦ ʤʫʪʘʛʝʥʝʟʫ ɼʅʂ 

[5]. 
 

ʋʧʨʦʜʦʚʞ 1 ʜʦʙʠ ʚ ʦʜʥʽʡ ʩʦʤʘʪʠʯʥʽʡ ʢʣʽʪʠʥʽ S -ʘʜʝʥʦʟʠʥʤʝʪʽʦʥʽʥ ʟʜʘʪʥʠʡ 

ʫʪʚʦʨʠʪʠ ʢʽʣʴʢʘ ʪʠʩʷʯ ʟʘʣʠʰʢʽʚ 7 -ʤʝʪʠʣʛʫʘʥʽʥʫ, ʩʦʪʝʥʴ ï 
 

3-ʤʝʪʠʣʘʜʝʥʽʥʫ ʽ ʜʝʩʷʪʢʽʚ ï ʧʨʦ-6-ʤʝʪʠʣʛʫʘʥʽʥʫ, 7-ʤʝʪʠʣʛʫʘʥʽʥʫ, ʱʦ ʧʦʛʘʥʦ 

ʨʝʧʘʨʫʶʪʴʩʷ [6]. ʇʝʨʰʽ ʜʚʘ ʘʜʫʢʪʠ ʩʧʨʠʷʶʪʴ ʫʪʚʦʨʝʥʥʶ ɸʇ-ʩʘʡʪʽʚ ʘʙʦ 

ʙʣʦʢʫʚʘʥʥʶ ʨʝʧʣʽʢʘʮʽʾ ɼʅʂ. ʈʽʜʰʝ ʚʠʥʠʢʘʶʪʴ ʤʫʪʘʛʝʥʥʽ ʤʦʜʠʬʽʢʘʮʽʾ O4 - 
 

ʤʝʪʠʣʪʠʤʽʥʫ ʪʘ O4-ʝʪʠʣʪʠʤʽʥʫ. ɰʞʘ ʟ ʥʘʜʣʠʰʢʦʚʠʤ ʫʤʽʩʪʦʤ ʥʽʪʨʘʪʽʚ ʽ ʥʽʪʨʠʪʽʚ, 

ʮʠʛʘʨʢʦʚʠʡ ʜʠʤ, ʙʘʢʪʝʨʽʾ ʪʘ ʤʘʢʨʦʬʘʛʘʣʴʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ ʚ ʽʥʬʽʢʦʚʘʥʠʭ ʘʙʦ 

ʟʘʧʘʣʴʥʠʭ ʜʽʣʷʥʢʘʭ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʷʚʠ ʰʢʽʜʣʠʚʠʭ ʘʣʢʽʣʫʚʘʣʴʥʠʭ ʘʛʝʥʪʽʚ ʫ 

ʢʣʽʪʠʥʘʭ. O6 -ʄʝʪʠʣʛʫʘʥʽʥ ʽ O4-ʤʝʪʠʣʪʠʤʽʥ ʫʪʚʦʨʶʶʪʴ N-ʥʽʪʨʦʟʦʜʠʤʝʪʠʣʘʤʽʥ, 

ʱʦ ʻ ʧʦʪʫʞʥʠʤ ʘʣʢʽʣʷʪʦʨʦʤ [ 7]. SAM 
 

ʩʧʨʠʯʠʥʷʻ ʫʪʚʦʨʝʥʥʷ ʤʽʥʦʨʥʠʭ ʧʽʨʠʤʽʜʠʥʽʚ: 3 -ʤʝʪʠʣʪʠʤʽʥʫ, ʷʢʠʡ ʙʣʦʢʫʻ 

ʨʝʧʣʽʢʘʮʽʶ ɼʅʂ, ʽ 3-ʤʝʪʠʣʮʠʪʦʟʠʥʫ, ʱʦ ʻ ʩʠʣʴʥʠʤ ʽʥʛʽʙʽʪʦʨʦʤ ʩʠʥʪʝʟʫ ɼʅʂ 
 

[8]. 
 

ɽʥʜʦʛʝʥʥʠʤʠ ʤʝʪʠʣʫʚʘʣʴʥʠʤʠ ʘʛʝʥʪʘʤʠ ʻ ʪʘʢʦʞ ʙʝʪʘʾʥ ʽ ʭʦʣʽʥ. ʍʦʣʽʥ 

ʚʽʜʥʦʩʷʪʴ ʜʦ ʚʽʪʘʤʽʥʽʚ ʛʨʫʧʠ ɺ (ʚʽʪʘʤʽʥ B4), ʧʨʦʪʝ ʢʣʽʪʠʥʠ ʩʩʘʚʮʽʚ ʟʜʘʪʥʽ ʡʦʛʦ 

ʩʠʥʪʝʟʫʚʘʪʠ [9]. ɺʽʥ ʻ ʧʦʧʝʨʝʜʥʠʢʦʤ ʥʝʡʨʦʤʝʜʽʘʪʦʨʘ ʘʮʝʪʠʣʭʦʣʽʥʫ, ʘ 
 

ʪʘʢʦʞ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʤʝʤʙʨʘʥʥʠʭ ʬʦʩʬʦʣʽʧʽʜʽʚ (ʣʝʮʠʪʠʥʫ, ʩʬʽʥʛʦʤʽʻʣʽʥʫ) 
 

ʽ ʨʘʟʦʤ ʽʟ ʣʝʮʠʪʠʥʦʤ ʩʧʨʠʷʻ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʦʙʤʽʥʫ ʣʽʧʽʜʽʚ ʫ ʧʝʯʽʥʮʽ. ɿʘ ʡʦʛʦ 

ʚʽʜʩʫʪʥʦʩʪʽ ʚ ʾʞʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚʽʜʢʣʘʜʝʥʥʷ ʞʠʨʫ ʚ ʧʝʯʽʥʮʽ, ʫʨʘʞʝ ʥʥʷ ʥʠʨʦʢ 

ʪʘ ʧʨʦʚʦʢʫʚʘʥʥʷ ʢʨʦʚʦʪʝʯ. ʆʜʥʘʢ ʧʦʙʽʯʥʠʤ ʝʬʝʢʪʦʤ ʭʦʣʽʥʫ ʻ ʤʝʪʠʣʫʚʘʥʥʷ 

ʘʟʦʪʠʩʪʠʭ ʦʩʥʦʚ ɼʅʂ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʤʫʪʘʛʝʥʝʟ. ʄʝʪʠʣʫʚʘʥʥʶ ɼʅʂ ʩʧʨʠʷʻ 

ʧʦʭʽʜʥʝ ʭʦʣʽʥʫ ï ʙʝʪʘʾʥ, ʦʩʥʦʚʥʘ ʬʫʥʢʮʽʷ ʷʢʦʛʦ ʚ ʦʨʛʘʥʽʟʤʽ ï ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʛʦʤʦʮʠʩʪʝʾʥʫ, ʧʦʪʝʥʮʽʡʥʦʛʦ ʪʦʢʩʠ ʯʥʦʛʦ ʘʛʝʥʪʘ. ɹʝʪʘʾʥ ʪʘʢʦʞ ʩʪʠʤʫʣʶʻ 

ʧʝʨʝʢʠʩʥʝ ʦʢʠʩʥʝʥʥʷ ʞʠʨʽʚ, ʚʠʷʚʣʷʻ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʫ ʪʘ ʞʦʚʯʦʛʽʥʥʫ ʜʽʶ. 
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ʇʨʠ ʧʝʨʝʢʠʩʥʦʤʫ ʦʢʠʩʥʝʥʥʽ ʥʝʥʘʩʠʯʝʥʠʭ ʣʽʧʽʜʽʚ, ʚʽʣʴʥʦʛʦ ʤʝʪʽʦʥʽʥʫ ʪʘ ʛʝʤʫ 

ʫʪʚʦʨʶʻʪʴʩʷ ʝʪʠʣʝʥ. ʁʦʛʦ ʧʦʭʽʜʥʝ ï ʦʢʩʠʜ ʝʪʠʣʝʥʫ ï ʩʧʨʠʯʠʥʷʻ ʫʪʚʦʨʝʥʥʷ 

ʘʜʫʢʪʫ 7-2-ʛʽʜʨʦʢʩʠʤʝʪʠʣʛʫʘʥʽʥʫ, ʱʦ ʤʘʻ ʘʣʢʽʣʫʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʎʝ 

ʩʧʽʚʟʚʫʯʥʦ ʟ ʜʘʥʠʤʠ IARC ʪʘ ɺʆʆɿ, ʷʢʽ ʜʦʚʦʜʷʪʴ ʰʢʽʜʣʠʚʠʡ ʚʧʣʠʚ ʦʢʩʠʜʫ 

ʝʪʠʣʝʥʫ ʥʘ ɼʅʂ ʢʣʽʪʠʥ. 
 

ɽʢʟʦʛʝʥʥʠʤʠ ʘʣʢʽʣʫʚʘʣʴʥʠʤʠ ʘʛʝʥʪʘʤʠ ʻ ʦʨʛʘʥʽʯʥʽ ʧʨʦʜʫʢʪʠ ʭʽʤʽʯʥʦʛʦ, 
 

ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ  ʩʠʥʪʝʟʫ, ʟʜʘʪʥʽ ʚʚʦʜʠʪʠ ʘʣʢʽʣʴʥʽ ʨʘʜʠʢʘʣʠ ( ʤʝʪʠʣ-, ʝʪʠʣ-, 
 

ʙʝʥʟʠʣ-, ʥ-ʧʨʦʧʽʣ-, ʥ-ʙʫʪʠʣ-, ʽʟʦʧʨʦʧʽʣ-, ʽʟʦʙʫʪʠʣ-, 2-ʭʣʦʨʝʪʠʣ-, 2- 
 

ʛʽʜʨʦʢʩʽʝʪʠʣ-, ʧʽʨʠʜʠʣʦʢʩʠʙʫʪʠʣ-) ʚ ʤʦʣʝʢʫʣʠ ʘʟʦʪʠʩʪʠʭ ʦʩʥʦʚ, ʪʠʤ ʩʘʤʠʤ 

ʟʤʽʥʶʶʯʠ ʝʢʩʧʨʝʩʽʶ ʛʝʥʽʚ ʪʘ ʩʧʨʠʯʠʥʷʶʯʠ ʾʭ ʤʫʪʘʛʝʥʝʟ. 
 

ɼʣʷ ʢʦʨʝʢʪʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʛʣʠʙʠʥʠ ʧʦʰʢʦʜʞʝʥʴ ɼʅʂ ʢʣʽʪʠʥ ʧʘʨʦʜʦʥʪʘ 

ʚʘʞʣʠʚʦ ʜʦʩʣʽʜʠʪʠ ʜʝʬʦʨʤʘʮʽʡʥʽ ʢʦʣʠʚʘʥʥʷ ʉʅ3-ʛʨʫʧ, ʘʟʦʪʠʩʪʠʭ ʦʩʥʦʚ ʪʘ ʉʅ2-

ʛʨʫʧ ʜʝʟʦʢʩʠʨʠʙʦʟʠ. ɺʘʣʝʥʪʥʽ ʢʦʣʠʚʘʥʥʷ ʉ-ʅ-ʬʨʘʛʤʝʥʪʽʚ ʛʨʫʧ ʉʅ3, ʉʅ2 
 

ʚʠʥʠʢʘʶʪʴ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 3 000 ʜʦ 2 840 ʩʤ
-1

 ʽʟ ʯʘʩʪʢʦʚʠʤ ʥʘʢʣʘʜʘʥʥʷʤ ʧʽʢʽʚ 

ʘʜʝʥʽʥʫ, ʪʠʤʽʥʫ, ʛʫʘʥʽʥʫ, ʮʠʪʦʟʠʥʫ. ɼʣʷ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʛʨʫʧ ʉʅ3, ʉʅ2 ʚʘʣʝʥʪʥʽ 

ʢʦʣʠʚʘʥʥʷ Ssp3-ʅ-ʟʚ'ʷʟʢʫ, ʷʢ ʧʨʘʚʠʣʦ, ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʠʞʯʝ 3 000 ʩʤ
-1
, ʪʦʜʽ ʷʢ 

ʚʘʣʝʥʪʥʽ ʢʦʣʠʚʘʥʥʷ ʧʦʩʠʣʶʶʪʴʩʷ ʢʦʣʠʚʘʥʥʷʤʠ SSP2-N, SSP-N ʽ ʚʠʱʝ 3 000 ʩʤ
-1

. 
 

ɺʘʣʝʥʪʥʽ ʢʦʣʠʚʘʥʥʷ ʤʝʪʠʣʴʥʠʭ ʛʨʫʧ (CH3) ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʜʚʦʭ 

ʩʤʫʛ 2 962 ʽ 2 872 ʩʤ
-1
. ʇʝʨʰʘ ʩʤʫʛʘ ï ʮʝ ʨʝʟʫʣʴʪʘʪ ʘʥʪʠʩʠʤʝʪʨʠʯʥʠʭ ʚʘʣʝʥʪʥʠʭ 

ʢʦʣʠʚʘʥʴ, ʚ ʷʢʦʤʫ ʜʚʽ ʉ-ʅ-ʛʨʫʧʠ ʨʦʟʪʷʛʫʶʪʴʩʷ, ʘ ʪʨʝʪʷ ʉ-ʅ-ʛʨʫʧʘ ʟʘʟʥʘʻ 

ʩʪʠʩʥʝʥʥʷ (ɜas ʉʅ3). 
 

ɼʨʫʛʘ ʩʤʫʛʘ ʧʦʚ'ʷʟʘʥʘ ʽʟ ʩʠʤʝʪʨʠʯʥʠʤʠ ʚʘʣʝʥʪʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ (ɜs ʉʅ3), 
 

ʢʦʣʠ ʚʩʽ ʪʨʠ CH-ʟʚôʷʟʢʠ ʨʦʟʪʷʛʫʶʪʴʩʷ ʘʙʦ ʩʪʠʩʢʘʶʪʴʩʷ. ʅʘʷʚʥʽʩʪʴ ʜʝʢʽʣʴʢʦʭ 

ʤʝʪʠʣʴʥʠʭ ʛʨʫʧ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʠʭ ʜʽʘʧʘʟʦʥʽʚ. 
 

ɺʘʣʝʥʪʥʽ ʢʦʣʠʚʘʥʥʷ ʤʝʪʠʣʝʥʦʚʠʭ ʛʨʫʧ (CH2) ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʪʘʢʦʞ ʫ ʜʚʦʭ 

ʜʽʘʧʘʟʦʥʘʭ (2 962 ʽ 2 853 ʩʤ
-1
) ʫ ʟʚ'ʷʟʢʫ ʟ ʘʥʪʠʩʠʤʝʪʨʠʯʥʠʤʠ (ɜas CH2) ʽ 

 

ʩʠʤʝʪʨʠʯʥʠʤʠ (ɜs CH2) ʢʦʣʠʚʘʥʥʷʤʠ. 
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ʋ ʤʝʪʠʣʴʥʽʡ ʛʨʫʧʽ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʜʚʘ ʜʝʬʦʨʤʘʮʽʡʥʠʭ ʢʦʣʠʚʘʥʥʷ: 
 

ʩʠʤʝʪʨʠʯʥʽ ʢʦʣʠʚʘʥʥʷ (ŭs ʉʅ3), ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘʚʢʦʣʦ 1 375 ʩʤ
-1

  ̔
 

ʥʝʩʠʤʝʪʨʠʯʥʽ ʢʦʣʠʚʘʥʥʷ (ŭas ʉʅ3) ï 1 450 ʩʤ
-1

. 
 

ʇʦʛʣʠʥʘʥʥʷ ʧʨʠ 1 375 ʩʤ
-1

 ʻ ʚʘʞʣʠʚʠʤ ʢʨʠʪʝʨʽʻʤ (ŭs ʉʅ3) ʛʨʫʧʠ. ʅʝʟʥʘʯʥʘ 

ʩʤʫʛʘ ʧʦʛʣʠʥʘʥʥʷ ʚ ʩʧʝʢʪʨʽ ɼʅʂ ʭʘʨʘʢʪʝʨʠʟʫʻ ʢʦʤʧʘʢʪʠʟʦʚʘʥʫ ʽʥʪʘʢʪʥʫ ɼʅʂ. 

ʄʝʪʠʣʴʥʘ ʛʨʫʧʘ ʤʘʻ ʯʦʪʠʨʠ ʪʠʧʠ ʜʝʬʦʨʤʘʮʽʡʥʠʭ ʢʦʣʠʚʘʥʴ ( ʫ ʚʠʛʣʷʜʽ ʥʦʞʠʮʴ, 
 

ʚʽʷʣʦʧʦʜʽʙʥʽ, ʪʨʘʥʩʬʝʨʥʽ, ʩʢʨʫʯʫʚʘʣʴʥʽ). ʅʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʻ ʧʦʛʣʠʥʘʥʥʷ 

ʚ ʜʽʣʷʥʮʽ 1 465 ʩʤ
-1
, ʮʝ ʜʝʬʦʨʤʘʮʽʡʥʽ ʢʦʣʠʚʘʥʥʷ (ŭs CH2). ʊʘʢʠʤ ʯʠʥʦʤ, ï ʉʅ3-  ̔

=ʉʅ2- ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʦ ʟ ɼʅʂ ʥʝʫʰʢʦʜʞʝʥʦʛʦ ʧʘʨʦʜʦʥʪʘ ʪʘ ʧʨʠ ʟʘʧʘʣʝʥʥʽ ʤʠ 

ʘʥʘʣʽʟʫʻʤʦ ʚ ʩʤʫʟʽ ʧʦʛʣʠʥʘʥʥʷ. 

ɿʥʘʯʥʽ ʟʤʽʥʠ ɼʅʂ ʧʘʨʦʜʦʥʪʘ ʧʨʠ ʟʘʧʘʣʝʥʥʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʫ ʩʤʫʟʽ ʧʦʛʣʠʥʘʥʥʷ 

ɯʏ-ʩʧʝʢʪʨʽʚ. ʋ ʽʥʪʘʢʪʥʦʤʫ ʧʘʨʦʜʦʥʪʽ -ʉʅ3 ɯʏ-ʩʤʫʛʠ ʙʫʣʠ ʥʝʟʤʽʥʥʠʤʠ 
 

(ʨʠʩ.  6).  ʎʝʥʪʨ  ʛʨʫʧʠ  ʢʦʣʠʚʘʥʥʷ  ï  ŭsSN3  ʙʫʚ  ʫ  ʜʽʘʧʘʟʦʥʽ  (1  375  Ñ  1)  ʩʤ
-1

. 
 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʫ ʚʽʜʩʦʪʢʘʭ ʟʘ ʰʢʘʣʦʶ ʧʦʛʣʠʥʘʥʥʷ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʩʪʘʥʦʚʠʣʘ (7,18 Ñ 0,74) %. ɺʽʜʩʦʪʦʢ ʽʥʬʨʘʯʝʨʚʦʥʠʭ ʩʤʫʛ 

ʧʦʛʣʠʥʘʥʥʷ, ʱʦ ʟʥʘʭʦʜʠʚʩʷ ʫ ʜʽʘʧʘʟʦʥʽ (1 375 Ñ 1) ʩʤ
-1
, ʫ ʟʘʧʘʣʝʥʦʤʫ ʧʘʨʦʜʦʥʪʽ 

ʜʦʨʽʚʥʶʚʘʚ (10,39 Ñ 2,44) % (*** ʨ = 0,001). 
 

ɿʤʽʥʠ ʫ ʩʤʫʟʽ ɯʏïʧʦʛʣʠʥʘʥʥʷ ʫ ʛʨʫʧʘʭ ŭsCH2 ʙʫʣʠ ʪʘʢʠʤʠ. ɺ ʽʥʪʘʢʪʥʦʤʫ 

ʧʘʨʦʜʦʥʪʽ ŭsCH2 ʢʦʣʠʚʘʥʥʷ ʫ ʮʝʥʪʨʽ ʩʤʫʛʠ ʩʪʘʥʦʚʠʣʠ 1464 ʩʤ
-1
. ɺʽʜʩʦʪʦʢ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘ ʰʢʘʣʦʶ ʧʦʛʣʠʥʘʥʥʷ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʜʦʩʷʛʘʚ 
 

(0,24 Ñ 0,03) %. ɺʽʜʩʦʪʦʢ ʩʤʫʛ ɯʏ-ʧʦʛʣʠʥʘʥʥʷ 1 464 ʩʤ
-1

 ʧʨʠ ʟʘʧʘʣʝʥʥʽ ʙʫʚ ʫ 

ʤʝʞʘʭ (0,32 Ñ 0,06) % (*** ʨ = 0,001). 
 

Bcl-2 ʻ ʘʥʪʠʘʧʦʧʪʦʪʠʯʥʠʤ ʝʥʟʠʤʦʤ ʙʘʛʘʪʴʦʭ ʢʣʽʪʠʥ, ʘʣʝ ʮʝʡ ʙʽʣʦʢ ʚʽʜʽʛʨʘʻ 

ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʛʝʤʦʧʦʝʪʠʯʥʠʭ ʢʣʽʪʠʥʘʭ, ʩʧʨʠʯʠʥʷʶʯʠ ʙʣʦʢʫʚʘʥʥʷ APAF-1 
 

ʬʘʢʪʦʨʘ ʘʧʦʧʪʦʟʫ ʪʘ ʟʘʧʦʙʽʛʘʶʯʠ ʚʠʭʦʜʫ ʮʠʪʦʭʨʦʤʫ ʉ ʽʟ ʤʽʪʦʭʦʥʜʨʽʡ. ʈʝʟʫʣʴʪʘʪʠ 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʣʠ ʨʽʟʥʫ ʝʢʩʧʨʝʩʽʶ Bcl-2 ʝʧʽʪʝʣʽʻʤ ʪʘ 

ʢʣʽʪʠʥʘʤʠ ʟʘʧʘʣʴʥʦʛʦ ʽʥʬʽʣʴʪʨʘʪʫ. ʇʘʪʝʨʥʦʤ ʝʢʩʧʨʝʩʽʾ ʻ ʮʠʪʦʧʣʘʟʤʘ ʢʣʽʪʠʥ. ʋ 
 

ʧʨʦʮʝʩʽ ʦʮʽʥʶʚʘʥʥʷ ʝʢʩʧʨʝʩʽʾ ʮʴʦʛʦ ʝʥʟʠʤʫ ʣʝʡʢʦʮʠʪʘʤʠ, ʱʦ ʤʽʛʨʫʚʘʣʠ ʯʝʨʝʟ 

ʝʧʽʪʝʣʽʡ ʫ ʟʫʙʦʷʩʝʥʥʠʡ ʧʨʦʩʪʽʨ, ʙʫʣʘ 100 % Bcl-2-ʧʦʟʠʪʠʚʥʘ ʨʝʘʢʮʽʷ. 
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ʊʨʘʧʣʷʚʩʷ ʽʥʬʽʣʴʪʨʘʪ ʢʣʽʪʠʥ, ʷʢʽ ʥʝ ʝʢʩʧʨʝʩʫʚʘʣʠ Bcl-2. ɿʜʝʙʽʣʴʰʦʛʦ ʮʝ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʨʠ ʟʘʛʦʩʪʨʝʥʥʽ ʟʘʧʘʣʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʣʠʰʝ (72,3 Ñ 3,47) % 
 

ʢʣʽʪʠʥ ʽʥʬʽʣʴʪʨʘʪʫ ʝʢʩʧʨʝʩʫʚʘʣʠ Bcl-2. ʄʠ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʥʘʯʥʫ ʝʢʩʧʨʝʩʽʶ 
 

Bcl-2 ʢʣʽʪʠʥʘʤʠ ʽʥʬʽʣʴʪʨʘʪʫ ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ ʟʘʧʘʣʝʥʥʽ ï (88,3 Ñ 3,89) %. 
 

ʋʩʪʘʥʦʚʣʝʥʦ, ɦ ʦ  Porphyromonas gingivalis  ̔  Fusobacterium nucleatum  ʚ 
 

ʷʩʝʥʥʠʭ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ ʩʧʨʠʯʠʥʷʶʪʴ ʝʢʩʧʨʝʩʽʶ DNMT1ïʛʝʥʘ. 
 

ʄʦʞʣʠʚʦ, ʤʝʪʠʣʫʚʘʥʥʷ ɼʅʂ ʩʧʨʠʷʻ ʨʝʛʫʣʷʮʽʾ ʟʘʧʘʣʴʥʠʭ ʛʝʥʽʚ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ 

ʨʝʛʫʣʷʮʽʶ ʫ ʟʘʧʘʣʴʥʠʭ ʨʝʘʢʮʽʷʭ ʧʘʨʦʜʦʥʪʘ. Porphyromonas gingivalis  ̔

Fusobacterium nucleatum ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʽʥʠ ʤʝʪʠʣʫʚʘʥʥʷ ʧʨʦʤʦʪʦʨʽʚ ʫ ʨʝʛʽʦʥʘʭ 

ʜʝʢʽʣʴʢʦʭ ʛʝʥʽʚ ( PTGS2, TNFA  ̔IFNG ), ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʟʘʧʘʣʴʥʠʭ ʽʤʫʥʥʠʭ 

ʨʝʘʢʮʽʷʭ ʧʘʨʦʜʦʥʪʘ [ 10]. 
 

Campylobacter rectus ï ʧʘʨʦʜʦʥʪʦʧʘʪʦʛʝʥ, ʱʦ ʤʘʻ ʜʝʢʽʣʴʢʘ ʬʘʢʪʦʨ ʽʚ 

ʚʽʨʫʣʝʥʪʥʦʩʪʽ: ʩʠʥʪʝʟ ʙʽʣʢʽʚï ʰʘʧʝʨʦʥʽʚ ʥʘ ʩʚʦʾʡ ʧʦʚʝʨʭʥʽ, ʘ ʪʘʢʦʞ ʚʣʘʩʪʠʚʠʭ ʾʤ 

ʜʞʛʫʪʠʢʽʚ, ʟʜʘʪʥʠʭ ʧʨʦʥʠʢʘʪʠ ʚ ʤʽʞʢʣʽʪʠʥʥʽ ʟôʻʜʥʘʥʥʷ [ 11, 12]. 
 

Campylobacter rectus ʤʦʞʝ ʘʢʪʠʚʫʚʘʪʠ ʫ ʧʘʨʦʜʦʥʪʽ ʩʠʥʪʝʟ ʮʠʪʦʢʽʥʽʚ, 
 

ʦʩʦʙʣʠʚʦ IL-6 ʽ TNF-ȷ [154]. 
 

ʍʨʦʥʽʯʥʝ ʟʘʧʘʣʝʥʥʷ ʪʢʘʥʠʥ, ʚʠʢʣʠʢʘʥʝ Campylobacter rectus ʪʘ 
 

Helicobacter pylori, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʠʣʝʥʥʷ ʤʝʪʠʣʫʚʘʥʥʷ ʧʨʦʤʦʪʦʨʫ IGF2, 
 

HMLH1. ɸʥʘʣʽʟ ʜʘʥʠʭ, ʦʜʝʨʞʘʥʠʭ ʜʦʩʣʽʜʥʠʢʘʤʠ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʤʝʥʰʝʥʥʷ 

ʝʢʩʧʨʝʩʽʾ ʛʝʥʘ COX-2, PTGS2 (ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʠ-2 ʘʙʦ ʧʨʦʩʪʘʛʣʘʥʜʠʥ- 
 

ʝʥʜʦʧʝʨʦʢʩʠʜʩʠʥʪʝʪʘʟʠ-2) ʫʥʘʩʣʽʜʦʢ ʤʝʪʠʣʫʚʘʥʥʷ [13, 14]. ʌʝʨʤʝʥʪ COX-2ï 
 

ʢʘʪʘʣʽʟʫʻ ʩʠʥʪʝʟ ʧʨʦʩʪʘʛʣʘʥʜʠʥʫ, ʟʦʢʨʝʤʘ ʧʨʦʩʪʘʮʠʢʣʽʥʫ  ̔ ʪʨʦʤʙʦʢʩʘʥʫ. 
 

ɯʥʛʽʙʫʚʘʥʥʷ ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʠ ʧʦʩʣʘʙʣʶʻ ʩʠʤʧʪʦʤʠ ʟʘʧʘʣʝʥʥʷ ʪʘ ʙʽʣʴ [ 15, 16]. 
 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʩʪʚʦʨʝʥʽ ʨʘʜʠʢʫʣʷʨʥʽ ʢʽʩʪʠ ʪʘ ʛʨʘʥʫʣʴʦʤʠ ʫ ʱʫʨʽʚ, ʷʢʽ ʤʘʣʠ 

ʧʘʪʦʣʦʛʽʯʥʝ ʘʣʢʽʣʫʚʘʥʥʷ ʛʝʥʘ IFNG ʝʧʽʪʝʣʽʘʣʴʥʦʾ ʛʨʘʥʫʣʴʦʤʠ [17]. 
 

ʇʦʜʽʙʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʱʦʜʦ ʛʝʥʘ IFNG ʜʦʚʝʜʝʥʘ ʥʘʷʚʥʽʩʪʴ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʤʝʪʠʣʫʚʘʥʥʷ ʧʨʠ ʛʦʩʪʨʠʭ ʛʽʥʛʽʚ ʽʪʘʭ [18]. ʄʽʰʝʣʴ ɹʘʪʽʟ ʪʘ ʽʥ. 
 

[19] ʥʘ 34 ʟʨʘʟʢʘʭ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ ʧʽʩʣʷ ʢʶʨʝʪʘʞʫ ʚʩʪʘʥʦʚʠʣʠ ʧʘʪʦʣʦʛʽʯʥʝ 

ʤʝʪʠʣʫʚʘʥʥʷ ʛʫʘʥʽʥʫ ʛʝʥʘ IL-10 ʫ ʧʦʟʠʮʽʷʭ ï373, ī352, ī350, ī320 ʪʘ ī185. 
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ɽʧʽʛʝʥʝʪʠʯʥʽ ʟʤʽʥʠ (ʬʽʟʽʦʣʦʛʽʯʥʝ ʤʝʪʠʣʫʚʘʥʥʷ) ʫ ʛʝʥʘʭ ʻ ʧʨʠʨʦʜʥʠʤʠ ʜʣʷ 

ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ. ɿʥʷʪʪʷ ʤʝʪʠʣʴʥʠʭ ʛʨʫʧ ʽʟ ʧʨʦʤʦʪʦʨʥʦʾ ʜʽʣʷʥʢʠ ʩʧʨʠʯʠʥʷʻ ʾʭ 

ʝʢʩʧʨʝʩʽʶ. ɻʦʩʪʨʝ ʟʘʧʘʣʝʥʥʷ ʧʘʨʦʜʦʥʪʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʝʤʝʪʠʣʫʚʘʥʥʷ ʛʝʥʘ 
 

IL-6 ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʙʽʣʢʦʚʦʛʦ ʧʨʦʜʫʢʪʫ [20]. ɻʽʧʝʨʤʝʪʠʣʫʚʘʥʥʷ ʘʟʦʪʠʩʪʠʭ ʦʩʥʦʚ 

ʛʝʥʽʚ E-CADHERIN ʪʘ COX-2 ʫ ʭʚʦʨʠʭ ʥʘ ʧʘʨʦʜʦʥʪʠʪʠ ʚʠʩʚʽʪʣʝʥʦ ʫ ʧʨʘʮʽ ɺʽʥʛ 

ʃʫ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ [21]. ɼʦʩʣʽʜʥʠʢʠ ʧʨʦʧʦʥʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʤʝʪʠʣʩʧʝʮʠʬʽʯʥʫ ʇʃʈ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʫ ʧʝʨʩʧʝʢʪʠʚʽ ʣʽʢʫʚʘʥʥʷ ʧʘʨʦʜʦʥʪʠʪʫ. 

 

 

ʇʨʠ ʭʨʦʥʽʯʥʠʭ ʛʽʥʛʽʚʽʪʘʭ ʧʝʨʝʚʘʞʘʻ ʟʘʧʘʣʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, 
 

ʢʦʣʠ ʷʩʥʘ ʛʽʧʝʨʧʣʘʟʫʶʪʴʩʷ, ʯʘʩʪʢʦʚʦ ʘʙʦ ʧʦʚʥʽʩʪʶ ʧʨʠʢʨʠʚʘʶʪʴ ʢʦʨʦʥʢʫ ʟʫʙʘ. 
 

ʏʘʩʪʠʥʢʠ ʾʞʽ, ʟʘʣʠʰʘʶʯʠʩʴ ʤʽʞ ʟʫʙʦʤ ʽ ʷʩʥʘʤʠ, ʨʦʟʢʣʘʜʘʶʪʴʩʷ, ʟ'ʷʚʣʷʻʪʴʩʷ 

ʥʝʧʨʠʻʤʥʠʡ ʟʘʧʘʭ ʽʟ ʨʦʪʘ. ɯʥʪʝʥʩʠʚʥʦ ʫʪʚʦʨʶʻʪʴʩʷ ʟʫʙʥʠʡ ʢʘʤʽʥʴ. ʋ ʨʘʟʽ 

ʧʝʨʝʚʘʞʘʥʥʷ ʛʽʧʝʨʧʣʘʩʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠ ʭʨʦʥʽʯʥʠʭ ʛʽʥʛʽʚʽʪʘʭ (ʨʦʟʨʦʩʪʘʥʥʷ 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ) ʷʩʥʘ ʩʪʘʶʪʴ ʱʽʣʴʥʠʤʠ, ʙʦʣʶʯʠʤʠ, ʘʣʝ ʢʨʦʚʦʪʦʯʠʚʽʩʪʴ 

ʚʽʜʩʫʪʥʷ. 
 

ɽʪʽʦʣʦʛʽʷ. ʍʨʦʥʽʯʥʽ ʛʽʥʛʽʚʽʪʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʧʨʠ ʧʦʨʫʰʝʥʥʽ ʬʫʥʢʮʽʡ 

ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, ʝʥʜʦʢʨʠʥʥʦʾ ʪʘ ʽʥʰʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʤʫ, ʘ ʪʘʢʦʞ ʟʘ 

ʥʘʷʚʥʦʩʪʽ ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʤʽʩʮʝʚʠʭ ʪʨʘʚʤʘʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ (ʘʥʦʤʘʣʽʾ ʧʨʠʢʫʩʫ, 
 

ʚʽʜʢʣʘʜʝʥʥʷ ʟʫʙʥʦʛʦ ʢʘʤʝʥʷ, ʥʝʢʦʨʝʢʪʥʠʭ ʤʝʪʘʣʝʚʠʭ ʢʦʨʦʥʦʢ ʪʘ ʽʥ.). 
 

ʇʘʪʦʛʝʥʝʟ. ʇʨʦʜʫʢʪʠʚʥʝ ʟʘʧʘʣʝʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʛʽʧʝʨʪʨʦʬʽʻʶ ʪʢʘʥʠʥ 

ʷʩʝʥ, ʘ ʽʥʦʜʽ ʛʽʧʝʨʧʣʘʟʽʻʶ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. 
 

ʄʦʨʬʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ. ʅʘ ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʥʘʙʨʷʢʣʽʩʪʴ ʽ 

ʛʽʧʝʨʝʤʽʷ ʷʩʝʥ, ʟʙʽʣʴʰʝʥʥʷ ʷʩʝʥʥʠʭ ʩʦʩʦʯʢʽʚ. ʗʩʥʘ ʩʪʘʶʪʴ ʩʠʥʶʰʥʠʤʠ ʚʥʘʩʣʽʜʦʢ 

ʚʝʥʦʟʥʦʛʦ ʟʘʩʪʦʶ, ʟ ʧʦʜʘʣʴʰʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʧʨʦʥʠʢʥʝʥʥʷ ʩʪʽʥʦʢ ʩʫʜʠʥ ʚʠʥʠʢʘʻ 

ʢʨʦʚʦʪʦʯʠʚʽʩʪʴ. ɺʽʜʢʣʘʜʝʥʥʷ ʧʽʜôʷʩʝʥʥʦʛʦ ʟʫʙʥʦʛʦ ʢʘʤʝʥʷ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 

ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʇʨʠ ʧʝʨʝʚʘʞʘʥʥʽ ʧʨʦʮʝʩʫ ʧʨʦʣʽʬʝʨʘʮʽʾ ʚʽʜʟʥʘʯʘʶʪʴʩʷ 

ʟʙʽʣʴʰʝʥʥʷ ʪʘ ʫʱʽʣʴʥʝʥʥʷ ʷʩʝʥʥʦʛʦ ʢʨʘʶ ʽ ʤʽʞʟʫʙʥʠʭ ʩʦʩʦʯʢʽʚ, ʱʦ ʧʦʢʨʠʚʘʶʪʴ 

ʢʦʨʦʥʢʠ ʟʫʙʽʚ. 
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ʄʠ ʚʠʟʥʘʯʠʣʠ ʯʦʪʠʨʠ ʚʘʨʽʘʥʪʠ ʢʣʽʪʠʥʥʠʭ ʽʥʬʽʣʴʪʨʘʪʽʚ ʧʨʠ ʧʘʨʦʜʦʥʪʠʪʘʭ: 
 

ʚʫʟʣʦʚʠʡ (ʥʦʜʫʣʷʨʥʠʡ) ï ʣʝʡʢʦʮʠʪʠ ʩʢʫʧʯʫʶʪʴʩʷ ʚ ʦʩʝʨʝʜʢʘʭ ʟʘʧʘʣʝʥʥʷ ( ʨʠʩ. 7), 
 

ʽʥʦʜʽ ʟ ʫʪʚʦʨʝʥʥʷʤ ʧʩʝʚʜʦʬʦʣʽʢʫʣʽʚ; ʪʨʘʙʝʢʫʣʷʨʥʠʡ ï ʽʤʫʥʥʽ ʢʣʽʪʠʥʠ ʫʪʚʦʨʶʶʪʴ 

ʰʘʨʠ ʘʙʦ ʪʨʘʙʝʢʫʣʠ (ʨʠʩ. 8); ʜʠʬʫʟʥʠʡ ï ʣʝʡʢʦʮʠʪʠ ʨʦʟʤʽʱʝʥʽ ʥʘʚʢʦʣʦ 

ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʠʭ ʨʦʟʤʽʱʝʥʽ ʢʣʽʪʠʥ (ʨʠʩ. 9); ʟʤʽʰʘʥʠʡ ï 

ʢʦʤʙʽʥʘʮʽʷ ʨʽʟʥʠʭ ʬʦʨʤ ʟʘʧʘʣʴʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ (ʨʠʩ. 10). 
 

ʈʝʟʫʣʴʪʘʪʠ ʧʝʨʚʠʥʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ ʟʘʧʘʣʝʥʥʷ ʧʘʨʦʜʦʥʪʘ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 

11. ʂʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʥʘʙʨʷʢʣʽ (ʨʠʩ. 11 ɸ), ʚʽʜʙʫʚʘʶʪʴʩʷ ʨʫʡʥʫʚʘʥʥʷ ʷʩʝʥʥʦʛʦ 

ʢʨʘʶ ʪʘ ʧʦʰʠʨʝʥʥʷ ʥʘ ʙʽʣʴʰ ʛʣʠʙʦʢʽ ʰʘʨʠ ʧʘʨʦʜʦʥʪʘ, ʟʦʢʨʝʤʘ ʥʘ 

ʧʽʜʪʨʠʤʫʚʘʣʴʥʽ ʪʢʘʥʠʥʠ. ɺʧʣʠʚ ʚʪʦʨʠʥʥʦʾ ʘʣʴʪʝʨʘʮʽʾ ʧʨʠʩʢʦʨʶʻ ʟʘʧʘʣʝʥʥʷ, ʱʦ 

ʩʧʨʠʯʠʥʷʻ ʨʫʡʥʫʚʘʥʥʷ ʢʦʣʘʛʝʥʦʚʠʭ ʩʪʨʫʢʪʫʨ ʧʘʨʦʜʦʥʪʘ. ʈʫʡʥʫʚʘʥʥʷ ʩʧʦʣʫʯʥʦʾ 

ʪʢʘʥʠʥʠ, ʩʧʨʠʯʠʥʝʥʝ ʚʪʦʨʠʥʥʦʶ ʘʣʴʪʝʨʘʮʽʻʶ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʽʣʴʰ 

ʛʣʠʙʦʢʠʤʠ ʫʰʢʦʜʞʝʥʥʷʤʠ ʧʘʨʦʜʦʥʪʘ (ʨʠʩ. 12 B). 
 

ʄʦʨʬʦʣʦʛʽʯʥʽ  ʟʤʽʥʠ  ʧʘʨʦʜʦʥʪʘ  ʧʨʠ  ʡʦʛʦ  ʭʨʦʥʽʯʥʦʤʫ  ʟʘʧʘʣʝʥʥʽ  (ʨʠʩ. 13) 
 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʦʟʰʠʨʝʥʥʷʤ ʪʦʥʢʦʩʪʽʥʥʠʭ ʩʫʜʠʥ ʽʟ ʧʫʭʢʦʶ ʥʘʙʨʷʢʣʦʶ 

ʩʪʨʦʤʦʶ, ʱʦ ʧʦʩʠʣʶʻ ʥʘʙʨʷʢ. ʇʦʰʠʨʝʥʥʷ ʥʘʙʨʷʢʫ ʥʘ ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʯʘʩʪʢʦʚʦʛʦ ʾʭ ʨʦʟʱʝʧʣʝʥʥʷ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ï ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʛʣʠʙʠʥʠ ʽʥʬʽʣʴʪʨʘʮʽʾ ʟʘʧʘʣʴʥʠʭ ʢʣʽʪʠʥ (ʨʠʩ. 14 ɸ), ʱʦ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻ ʭʨʦʥʽʯʥʝ 

ʟʘʧʘʣʝʥʥʷ (ʨʠʩ. 14). ʄʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʥʦʜʫʣʷʨʥʦʛʦ ʪʠʧʫ 

ʽʥʬʽʣʴʪʨʘʪʫ ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ ʟʘʧʘʣʝʥʥʽ. 
 

ɻʽʥʛʽʚʽʪ ʛʽʧʝʨʪʨʦʬʽʯʥʠʡ ï ʭʨʦʥʽʯʥʝ ʟʘʧʘʣʝʥʥʷ ʷʩʝʥ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʾʭ 
 

ʛʽʧʝʨʧʣʘʟʽʻʶ. 
 

ɽʪʽʦʣʦʛʽʷ. ɸʥʦʤʘʣʽʾ ʧʦʣʦʞʝʥʥʷ ʟʫʙʽʚ ʽ ʧʨʠʢʫʩʫ, ʛʽʧʦʚʽʪʘʤʽʥʦʟ, ʩʧʘʜʢʦʚʽ 

ʯʠʥʥʠʢʠ, ʟʤʽʥʠ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ (ʝʥʜʦʢʨʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʝʨʽʦʜ 

ʩʪʘʪʝʚʦʛʦ ʜʦʟʨʽʚʘʥʥʷ, ʚʘʛʽʪʥʽʩʪʴ, ʤʝʥʦʧʘʫʟʘ), ʟʘʛʘʣʴʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ (ʣʝʡʢʝʤʽʯʥʽ 

ʨʝʪʠʢʫʣʴʦʟʠ), ʭʨʦʥʽʯʥʽ ʽʥʪʦʢʩʠʢʘʮʽʾ, ʚʞʠʚʘʥʥʷ ʜʝʷʢʠʭ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ 
 

(ʥʽʬʝʜʠʧʽʥʫ, ʢʘʨʙʤʘʟʝʧʽʥʫ, ʮʠʢʣʦʩʧʦʨʠʥʫ ʪʘ ʽʥ.). 
 

ʄʦʨʬʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ. ɻʽʧʝʨʪʨʦʬʽʯʥʠʡ ʛʽʥʛʽʚʽʪ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʟʙʽʣʴʰʝʥʥʷʤ ʚ ʦʙôʻʤʽ ʷʩʝʥʥʠʭ ʩʦʩʦʯʢʽʚ, ʧʦʷʚʦʶ ʭʠʙʥʠʭ ʟʫʙʦʷʩʝʥʥʠʭ ʢʘʨʤʘʥʽʚ. 
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ɽʧʽʪʝʣʽʘʣʴʥʝ ʟʫʙʦʷʩʝʥʥʝ ʧʨʠʢʨʽʧʣʝʥʥʷ ʧʨʠ ʮʴʦʤʫ ʥʝ ʧʦʨʫʰʝʥʝ, ʧʘʪʦʣʦʛʽʯʥʠʭ 

ʟʤʽʥ ʫ ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ ʘʣʴʚʝʦʣʠ ʥʝʤʘʻ. 
 

ɿʘ ʢʣʽʥʽʢʦ - ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʟʤʽʥʘʤʠ ʚʠʜʽʣʷʶʪʴ ʥʘʙʨʷʢʦʚʫ ʽ ʬʽʙʨʦʟʥʫ 

ʬʦʨʤʠ ʭʨʦʥʽʯʥʦʛʦ ʛʽʧʝʨʪʨʦʬʽʯʥʦʛʦ ʛʽʥʛʽʚʽʪʫ. 
 

ʄʦʨʬʦʣʦʛʽʯʥʦ ʥʘʙʨʷʢʦʚʘ ʬʦʨʤʘ ʛʽʧʝʨʪʨʦʬʽʯʥʦʛʦ ʛʽʥʛʽʚʽʪʫ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʥʘʙʨʷʢʦʤ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʷʩʝʥʥʠʭ ʩʦʩʦʯʢʽʚ, ʨʦʟʰʠʨʝʥʥʷʤ ʩʫʜʠʥ, 

ʥʘʙʫʭʘʥʥʷʤ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ, ʣʽʤʬʦʧʣʘʟʤʦʮʠʪʘʨʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʪʢʘʥʠʥ. 
 

ʄʦʨʬʦʣʦʛʽʯʥʦ ʬʽʙʨʦʟʥʘ ʬʦʨʤʘ ʛʽʧʝʨʪʨʦʬʽʯʥʦʛʦ ʛʽʥʛʽʚʽʪʫ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʧʨʦʣʽʬʝʨʘʮʽʻʶ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʷʩʝʥʥʠʭ ʩʦʩʦʯʢʽʚ, ʧʦʪʦʚʱʝʥʥʷʤ 

ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ, ʷʚʠʱʘʤʠ ʢʝʨʘʪʦʟʫ. ʅʘʙʨʷʢ ʽ ʟʘʧʘʣʴʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ ʪʢʘʥʠʥ 

ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʚʠʨʘʞʝʥʽ. ɿʘ ʧʘʪʦʛʝʥʝʪʠʯʥʦʶ ʩʫʪʪʶ ʪʘ ʤʦʨʬʦʛʝʥʝʟʦʤ ʪʘʢʠʡ 

ʛʽʥʛʽʚʽʪ ʧʦʜʽʙʥʠʡ ʜʦ ʬʽʙʨʦʟʥʦʛʦ ʝʧʫʣʽʩʫ. 
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ʇʘʨʦʜʦʥʪʠʪʠ 
 

ʋ 60-ʭ ʨʨ. ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʚʚʘʞʘʣʦʩʷ, ʱʦ ʟʘʧʘʣʴʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʧʘʨʦʜʦʥʪʘ ï ʮʝ ʧʘʪʦʣʦʛʽʯʥʠʡ ʩʪʘʥ, ʚ ʷʢʦʤʫ ʦʜʥʘʢʦʚʦ ʫʨʘʞʝʥʽ ʚʩʽ ʦʩʦʙʠ, ʦʩʦʙʣʠʚʦ 

ʧʽʩʣʷ 35 ʨʦʢʽʚ, ʽ ʷʢʠʡ ʥʝʤʠʥʫʯʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ ʟʫʙʽʚ [1]. ɿʘʨʘʟ ʚ ʫʷʚʣʝʥʥʽ 

ʧʨʦ ʝʪʽʦʣʦʛʽʶ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʘ ʟôʷʚʠʣʦʩʷ ʧʦʥʷʪʪʷ ʧʨʦ ʬʘʢʪʦʨʠ 

ʨʠʟʠʢʫ, ʥʘʷʚʥʽʩʪʴ ʷʢʠʭ ʯʽʪʢʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ 
 

[2, 3, 4]. ʌʘʢʪʦʨʠ ʨʠʟʠʢʫ, ʱʦ ʧʽʜʚʠʱʫʶʪʴ ʽʤʦʚʽʨʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʪʘ ʫʩʢʣʘʜʥʶʶʪʴ 

ʧʝʨʝʙʽʛ ʧʘʪʦʣʦʛʽʾ ʧʘʨʦʜʦʥʪʘ ʟʘʧʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʧʦʜʽʣʷʶʪʴ ʥʘ ʤʦʜʠʬʽʢʦʚʘʥʽ 
 

(ʪʘʢʽ, ʥʘ ʥʘʷʚʥʽʩʪʴ ʷʢʠʭ ʤʠ ʤʦʞʝʤʦ ʚʧʣʠʥʫʪʠ) ʪʘ ʥʝʤʦʜʠʬʽʢʦʚʘʥʽ (ʪʘʢʽ, ʥʘ 

ʥʘʷʚʥʽʩʪʴ ʷʢʠʭ ʤʠ ʥʝ ʤʦʞʝʤʦ ʚʧʣʠʥʫʪʠ). 
 

ɼʦ  ʤʦʜʠʬʽʢʦʚʘʥʠʭ  ʬʘʢʪʦʨʽʚ  ʨʠʟʠʢʫ  ʥʘʣʝʞʘʪʴ  ʧʘʣʽʥʥʷ,  ʤʽʢʨʦʝʣʝʤʝʥʪʦʟʠ, 
 

ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ, ʛʽʛʽʻʥʘ ʪʘ ʭʘʨʘʢʪʝʨ ʤʽʢʨʦʬʣʦʨʠ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʦʞʠʨʽʥʥʷ, 
 

ʩʦʤʘʪʠʯʥʘ ʧʘʪʦʣʦʛʽʷ, ʩʪʨʝʩ, ʩʦʮʽʘʣʴʥʠʡ ʩʪʘʪʫʩ. ʇʨʦʚʽʜʥʘ ʨʦʣʴ ʩʝʨʝʜ ʥʠʭ 

ʥʘʣʝʞʠʪʴ ʧʘʣʽʥʥʶ, ʥʘʷʚʥʦʩʪʽ ʧʝʚʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʪʘ 

ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʫ [5]. ɭ ʜʘʥʽ ʧʨʦ ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ ʨʘʥʥʴʦʾ ʧʦʷʚʠ ʧʘʨʦʜʦʥʪʠʪʫ 

ʫ ʭʚʦʨʠʭ ʥʘ ʽʰʝʤʽʯʥʫ ʭʚʦʨʦʙʫ ʩʝʨʮʷ [6]. 
 

ɼʽʘʙʝʪ ʤʘʻ ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʘ ʪʘ ʻ 

ʧʨʝʜʤʝʪʦʤ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʞʝʥʴ, ʜʠʩʢʫʩʽʡ. ɯʩʥʫʶʪʴ ʯʠʩʣʝʥʥʽ ʣʽʪʝʨʘʪʫʨʥʽ ʜʘʥʽ ʟ 

ʧʨʠʚʦʜʫ ʘʩʦʮʽʘʮʽʾ ʜʽʘʙʝʪ ï ʧʘʨʦʜʦʥʪʠʪ [7]. Grossi ʪʘ ʽʥ. [8] ʚʽʜʟʥʘʯʘʶʪʴ, ʱʦ 

ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʙʫʚ ʻʜʠʥʠʤ ʩʠʩʪʝʤʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʷʢʝ ʧʦʟʠʪʠʚʥʦ 

ʢʦʨʝʣʶʚʘʣʦ ʟ ʚʪʨʘʪʦʶ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʧʘʨʦʩʪʢʘ. ʇʦʻʜʥʘʥʥʷ ʧʘʨʦʜʦʥʪʠʪʫ ʪʘ 

ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʻ ʧʦʰʠʨʝʥʠʤ ʩʠʤʙʽʦʟʦʤ, ʜʫʞʝ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ 
 

[9]. ʊʷʞʢʽ ʬʦʨʤʠ ʧʘʨʦʜʦʥʪʠʪʫ ʯʘʩʪʦ ʩʧʽʚʽʩʥʫʶʪʴ ʽʟ ʜʽʘʙʝʪʦʤ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ 

ʪʠʧʽʚ ʽ ʚʚʘʞʘʶʪʴʩʷ ʥʘʡʙʽʣʴʰ ʯʘʩʪʠʤʠ ʫʩʢʣʘʜʥʝʥʥʷʤʠ ʜʽʘʙʝʪʫ [10]. ʈʷʜ 

ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʮʫʢʨʫ ʚ ʢʨʦʚʽ ʤʦʞʝ ʩʧʨʠʷʪʠ 

ʧʘʨʦʜʦʥʪʠʪʫ [11] ʪʘ ʩʧʨʠʯʠʥʠʪʠ ʫ 2,8 ʨʘʟʘ ʙʽʣʴʰʫ ʯʘʩʪʦʪʫ ʨʦʟʚʠʪʢʫ ʮʽʻʾ ʥʦʟʦʣʦʛʽʾ 
 

[12], ʘ ʪʘʢʦʞ ʫ 4,2 ʨʘʟʘ ʙʽʣʴʰʫ ʨʝʟʦʨʙʮʽʶ ʘʣʴʚʝʦʣʷʨʥʦʾ ʢʽʩʪʢʠ [13]. ɺʟʘʻʤʦʟʚ'ʷʟʦʢ 

ʤʽʞ ʧʘʨʦʜʦʥʪʠʪʦʤ ʽ ʜʽʘʙʝʪʦʤ ʷʚʣʷʻ ʩʦʙʦʶ ʧʨʠʢʣʘʜ ʩʠʩʪʝʤʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʩʠʣʝʥʥʷ ʦʜʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʽʥʰʠʤ [14]. ʂʨʽʤ ʪʦʛʦ, 
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ʧʘʨʦʜʦʥʪʠʪ ʚʠʢʣʠʢʘʻ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ il-6 ʽ tnf-Ŭ, ʩʧʨʠʯʠʥʷʶʯʠ ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʽʥʩʫʣʽʥʫ [15]. 
 

ʆʩʥʦʚʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʟʙʽʣʴʰʝʥʥʷ ʨʠʟʠʢʫ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʘ ʧʨʠ 

ʜʽʘʙʝʪʽ ʻ ʘʥʛʽʦʧʘʪʽʾ [16]. ɼʠʩʬʫʥʢʮʽʷ ʥʝʡʪʨʦʬʽʣʽʚ ʯʘʩʪʦ ʩʧʨʠʯʠʥʷʻ ʧʦʚʽʣʴʥʠʡ 

ʧʝʨʝʙʽʛ ʧʨʦʮʝʩʫ ʟʘʧʘʣʝʥʥʷ ʟʽ ʩʭʠʣʴʥʽʩʪʶ ʜʦ ʡʦʛʦ ʭʨʦʥʽʟʘʮʽʾ ʟ ʧʨʠʭʦʚʘʥʦʶ 

ʢʣʽʥʽʯʥʦʶ ʢʘʨʪʠʥʦʶ [17]. ɺʥʘʩʣʽʜʦʢ ʧʦʨʫʰʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ 

ʪʘ ʦʩʥʦʚʥʦʾ ʨʝʯʦʚʠʥʠ [18] ʚʠʥʠʢʘʻ ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʛʣʶʢʦʟʠ ʚ ʷʩʝʥʥʽʡ 

ʨʽʜʠʥʽ, ʱʦ ʩʧʨʠʷʻ ʘʢʪʠʚʘʮʽʾ ʤʽʢʨʦʬʣʦʨʠ [19]. ʈʫʡʥʽʚʥʠʡ ʝʬʝʢʪ ʤʽʢʨʦʬʣʦʨʠ 

ʢʫʤʫʣʶʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʶ ʚʠʨʘʞʝʥʦʾ ʟʘʧʘʣʴʥʦʾ ʪʢʘʥʠʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. 
 

ɺʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʨʦʟʚʠʪʢʫ ʫʰʢʦʜʞʝʥʴ ʧʘʨʦʜʦʥʪʘ ʻ ʥʝʢʦʨʝʢʪʥʦ ʟʨʦʙʣʝʥʽ 

ʟʫʙʥʽ ʧʨʦʪʝʟʠ. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ ʩʧʣʘʚʠ (ʂʍʉ ï ʢʦʙʘʣʴʪ- 
 

ʭʨʦʤʦʚʠʡ ʩʧʣʘʚ, ʅʍʉ ï ʥʽʢʝʣʴ-ʭʨʦʤʦʚʠʡ ʩʧʣʘʚ), ʫ ʷʢʠʭ ʤʽʩʪʷʪʴʩʷ ʭʨʦʤ ʪʘ 

ʥʝʨʞʘʚʽʶʯʽ ʩʪʘʣʽ ʜʚʦʭ ʤʘʨʦʢ ï 20ʍ18ʅ9ʊ ʽ 25ʍ18ʅ102ʉ [20]. ʅʘʜʣʠʰʢʦʚʝ 

ʥʘʜʭʦʜʞʝʥʥʷ ʽʦʥʽʚ ʭʨʦʤʫ ʚ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʧʦʚôʷʟʘʥʝ ʟ ʧʨʦʪʝʟʫʚʘʥʥʷʤ. ʂʨʽʤ 

ʪʦʛʦ, ʭʨʦʤʦʚʽ ʩʧʣʘʚʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʽʟʥʦʛʦ ʧʦʩʫʜʫ, 

ʤʝʜʠʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ, ʩʘʥʪʝʭʥʽʯʥʠʭ ʧʨʠʩʪʨʦʾʚ. 
 

ɺʽʜʦʤʦ, ʱʦ ʽʦʥʠ ʪʘʢʠʭ ʤʝʪʘʣʽʚ, ʷʢ Cr 
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, ʽʥʛʽʙʫʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʝʥʟʠʤʫ ʜʝʤʝʪʠʣʷʪʦʨʘ ɼʅʂ ï MGMT. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʦʥʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʩʧʨʠʷʶʪʴ ʧʦʷʚʽ ʧʦʰʢʦʜʞʝʥʴ ɼʅʂ 
 

[21, 22]. 
 

ɺʽʜʟʥʘʯʝʥʦ ʚʝʣʠʢʫ ʧʦʰʠʨʝʥʽʩʪʴ (94ï100 %) ʟʘʭʚʦʨʶʚʘʥʴ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ 

ʚ ʦʩʽʙ ʽʟ ʭʨʦʥʽʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ 

ʧʦʨʫʰʝʥʥʷʤ ʫʩʽʭ ʚʠʜʽʚ ʦʙʤʽʥʫ [23]. ʍʨʦʥʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʰʣʫʥʢʦʚʦ- 
 

ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʜʝʬʽʮʠʪʦʤ ʚʽʪʘʤʽʥʽʚ, ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, 
 

ʙʽʣʢʽʚ ʽ ʚʫʛʣʝʚʦʜʽʚ ʚ ʦʨʛʘʥʽʟʤʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʘ ʦʨʛʘʥʽʯʥʠʭ 

ʧʦʨʫʰʝʥʴ ʫ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ, ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʴʥʠʭ ʽ 

ʜʠʩʪʨʦʬʽʯʥʠʭ ʟʤʽʥ ʫ ʪʢʘʥʠʥʘʭ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ [24]. ɹʽʣʴʰʝ ʪʦʛʦ, ʧʨʠ ʜʝʷʢʠʭ 

ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʟʤʽʥʶʻʪʴʩʷ ʘʜʩʦʨʙʮʽʷ 
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ʢʘʣʴʮʽʶ, ʟʘʣʽʟʘ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʥ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʧʘʨʦʩʪʢʘ ʱʝʣʝʧ 
 

[25]. 
 

ɼʦ ʥʝʤʦʜʠʬʽʢʦʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʥʘʣʝʞʘʪʴ ʛʝʥʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ ʛʝʥʘ 

ʽʥʪʝʨʣʝʡʢʽʥʫ-1 [26], ʩʪʘʨʝʯʠʡ ʚʽʢ, ʯʦʣʦʚʽʯʘ ʩʪʘʪʴ, ʥʝʛʨʦʾʜʥʘ ʪʘ 

ʣʘʪʠʥʦʘʤʝʨʠʢʘʥʩʴʢʘ ʨʘʩʠ. ʆʩʪʘʥʥʽ ʜʚʘ ʬʘʢʪʦʨʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʟ ʙʽʣʴʰʦʶ 

ʧʦʰʠʨʝʥʽʩʪʶ ʩʝʨʝʜ ʮʠʭ ʛʨʫʧ ʥʘʩʝʣʝʥʥʷ ʧʘʣʽʥʥʷ, ʥʝʜʦʩʪʘʪʥʴʦʶ ʫʚʘʛʦʶ ʜʦ ʛʽʛʽʻʥʠ 

ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ. ʊʘʢ, ʫ ʙʽʜʥʠʭ ʢʨʘʾʥʘʭ ʃʘʪʠʥʩʴʢʦʾ ɸʤʝʨʠʢʠ ʘʛʨʝʩʠʚʥʽ 

ʧʦʰʠʨʝʥʽ ʬʦʨʤʠ ʧʘʨʦʜʦʥʪʠʪʫ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ 0,3 ï 4,5 % ʥʘʩʝʣʝʥʥʷ, 
 

ʣʦʢʘʣʽʟʦʚʘʥʽ ï ʜʝʱʦ ʨʽʜʰʝ. ɿʘʛʘʣʦʤ, ʟʘ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ, ʟʘʧʘʣʴʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʘʨʦʜʦʥʪʘ ʪʨʘʧʣʷʶʪʴʩʷ ʫ 40 ï 80 % ʦʩʽʙ [27]. ʋ ʂʝʥʽʾ ʚ 90 % 
 

ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ ʻ ʭʦʯʘ ʙ 1 ʢʣʽʥʽʯʥʘ ʚʪʨʘʪʘ ʧʨʠʢʨʽʧʣʝʥʥʷ, ʙʽʣʴʰʘ ʟʘ 4 ʤʤ 
 

[28]. ʋ ʪʦʡ ʩʘʤʠʡ ʯʘʩ ʚ ʝʢʦʥʦʤʽʯʥʦ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ, ʪʘʢʠʭ ʷʢ ʉʐɸ ʪʘ ʽʥ., ʮʽ 

ʦʟʥʘʢʠ ʻ ʫ 50 % ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʙʽʣʴʰʝ 6 ʤʤ ï ʤʝʥʰʝ ʥʽʞ ʫ 20 %, ʘ ʤʝʥʰʝ 
 

2 ʤʤ ï ʫ 80 % ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ. 
 

ɿʘ  ʜʘʥʠʤʠ  ɸʤʝʨʠʢʘʥʩʴʢʦʾ  ʘʢʘʜʝʤʽʾ ʧʘʨʦʜʦʥʪʦʣʦʛʽʾ  2007  ʨʦʢʫ,  ʜʦ  35  % 
 

ʜʦʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʥʷ ʉʐɸ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʧʘʨʦʜʦʥʪʠʪ, ʟ ʷʢʠʭ 10 ï 15 % ī ʥʘ 

ʪʷʞʢʫ ʬʦʨʤʫ [29, 30]. ɺ 11 % ʥʘʩʝʣʝʥʥʷ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦ ʚʠʷʚʣʷʻʪʴʩʷ ʽʩʪʦʪʥʝ 
 

(6 ʤʤ ʪʘ ʙʽʣʴʰʝ) ʟʤʝʥʰʝʥʥʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʚʽʜʨʦʩʪʢʘ. ɺʩʽ ʮʽ 

ʦʩʦʙʠ ʙʫʣʠ ʚʽʢʦʤ ʩʪʘʨʰʝ 35 ʨʦʢʽʚ [31]. ɯʟ 2003 ʨʦʢʫ ʙʫʣʦ ʧʦʯʘʪʦ ʧʨʦʛʨʘʤʫ 

ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʟʘʧʘʣʴʥʠʭ ʭʚʦʨʦʙ ʧʘʨʦʜʦʥʪʘ. ɹʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʙʽʣʴʰ 

ʞʦʨʩʪʢʽ ʢʨʠʪʝʨʽʾ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʽʘʛʥʦʟʫ (2 ʯʠ ʙʽʣʴʰʝ ʤʽʞʟʫʙʥʠʭ ʧʨʦʤʽʞʢʽʚ ʽʟ 

ʚʪʨʘʪʦʶ ʢʣʽʥʽʯʥʦʛʦ ʧʨʠʢʨʽʧʣʝʥʥʷ ʥʝ ʤʝʥʰʝ ʥʽʞ 3 ʤʤ ʪʘ 2 ʯʠ ʙʽʣʴʰʝ ʤʽʞʟʫʙʥʠʭ 

ʧʨʦʤʽʞʢʽʚ ʽʟ ʛʣʠʙʠʥʦʶ ʢʘʨʤʘʥʘ 4 ʤʤ (ʥʝ ʥʘ ʦʜʥʦʤʫ ʟʫʙʽ ʯʠ 1 ʤʽʞʟʫʙʥʠʡ ʽʟ 

ʛʣʠʙʠʥʦʶ ʢʘʨʤʘʥʘ ʥʝ ʤʝʥʰʝ 5 ʤʤ). ʎʝ ʜʦʟʚʦʣʠʣʦ ʚʠʷʚʠʪʠ ʱʝ ʧʨʠʙʣʠʟʥʦ ʫ 31 % 
 

ʦʩʽʙ ʚʽʢʦʤ 35 ʨʦʢʽʚ ʽ ʩʪʘʨʰʝ ʧʦʯʘʪʢʦʚʽ ʦʟʥʘʢʠ ʧʘʨʦʜʦʥʪʠʪʫ (ʜʘʥʽ 2007 ʨʦʢʫ) [32]. 
 

ʈʘʥʥʽʡ ʧʦʯʘʪʦʢ ʧʘʨʦʜʦʥʪʠʪʫ ʚʠʷʚʣʷʻʪʴʩʷ ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʫ 10 ï 15 % ʥʘʩʝʣʝʥʥʷ ʪʘ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʘ ʥʝʪʷʞʢʠʭ ʩʪʘʜʽʷʭ ʫʩʝ ʞʠʪʪʷ [33]. 
 

ʄʘʩʰʪʘʙʥʽ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʘ 

ʧʦʯʘʣʠʩʷ ʽʟ 60-ʭ ʨʨ. ʍʍ ʩʪʦʣʽʪʪʷ ʨʘʟʦʤ ʽʟ ʨʦʟʚʠʪʢʦʤ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ. 
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ʅʘʮʽʦʥʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʟ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʪʘ ʧʨʦʧʘʛʘʥʜʘ ʥʘʣʝʞʥʦʾ ʛʽʛʽʻʥʠ ʨʦʪʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ ʜʦʟʚʦʣʠʣʠ ʟʤʝʥʰʠʪʠ ʧʦʰʠʨʝʥʽʩʪʴ, ʥʘʧʨʠʢʣʘʜ, ʛʽʥʛʽʚʽʪʫ ʫ ʜʽʪʝʡ ʪʘ 

ʧ̔ ʜʣʽʪʢʽʚ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ī ʅʦʚʦʾ ɿʝʣʘʥʜʽʾ [34], ɸʥʛʣʽʾ [35], ʐʚʝʮʽʾ [36] ï ʟʘ 
 

60 ï 70-ʪʽ ʨʨ. ʍʍ ʩʪ. ʫ 2 ï 2,5 ʨʘʟʘ ʜʦ 20 ï 30 %. ʆʜʥʘʢ ʫʞʝ ʫ 80-ʭ ʨʨ. ʍʍ ʩʪ. 
 

ʧʦʢʘʟʥʠʢʠ ʧʦʛʽʨʰʠʣʠʩʷ [37]. ɼʦʩʣʽʜʥʠʢʠ ʧʦʚôʷʟʫʶʪʴ ʮʝ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʫʚʘʛʠ 

ʙʘʪʴʢʽʚ ʽ ʩʪʦʤʘʪʦʣʦʛʽʚ ʜʦ ʧʦʯʘʪʢʦʚʠʭ ʦʟʥʘʢ ʧʘʪʦʣʦʛʽʾ. 
 

ʏʘʩʪʦʪʘ ʛʽʥʛʽʚʽʪʫ ʚʟʘʛʘʣʽ ʪʘ ʨʦʟʧʦʜʽʣ ʟʘ ʚʽʢʦʚʠʤʠ ʛʨʫʧʘʤʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʫ 

ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ. ɿʘ ʜʘʥʠʤʠ ɸʤʝʨʠʢʘʥʩʴʢʦʾ ʘʢʘʜʝʤʽʾ ʧʘʨ ʦʜʦʥʪʦʣʦʛʽʾ, ʛʽʥʛʽʚʽʪ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʡ ʫ ʰʢʦʣʷʨʽʚ (40 ï 60 %) [38] ʪʘ ʚ ʦʩʽʙ ʧʦʭʠʣʦʛʦ ʚʽʢʫ (80 %) 
 

[39]. ʅʘ ʢʨʦʚʦʪʦʯʠʚʽʩʪʴ ʷʩʝʥ ʩʪʨʘʞʜʘʶʪʴ 47 % ʯʦʣʦʚʽʢʽʚ ʪʘ 39 % ʞʽʥʦʢ ʚʽʢʦʤ 
 

18 ï 64 ʨʦʢʽʚ. ɯʟ ʚʽʢʦʤ ʯʘʩʪʦʪʘ ʛʽʥʛʽʚʽʪʫ ʟʨʦʩʪʘʻ ʩʝʨʝʜ ʯʦʣʦʚʽʢʽʚ, ʘ ʫ ʞʽʥʦʢ ʪʘʢʦʾ 

ʪʝʥʜʝʥʮʽʾ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ [40]. ʅʘ ʧʨʦʪʠʚʘʛʫ ʨʦʟʚʠʥʝʥʠʤ ʢʨʘʾʥʘʤ ʫ ɹʨʘʟʠʣʽʾ 

ʛʽʥʛʽʚʽʪ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ 90 ï 100 % ʜʽʪʝʡ ʚʽʢʦʤ 7 ï 14 ʨʦʢʽʚ (ʩʝʨʝʜʥʽʡ 

ʛʽʥʛʽʚʘʣʴʥʠʡ ʽʥʜʝʢʩ ï 1,24), ʘ ʫ 100 % ʦʩʽʙ ʚʽʢʦʤ 14 ï 30 ʨʦʢʽʚ ʚʽʜʟʥʘʯʘʻʪʴʩʷ 

ʢʨʦʚʦʪʦʯʠʚʽʩʪʴ ʷʩʝʥ [41]. ɯʟ ʚʽʢʦʤ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʦʰʠʨʝʥʽʩʪʴ ʛʽʥʛʽʚʽʪʫ. ʋ ʊʫʨʮʽʾ 

ʚʽʥ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ 56,2 % 15-ʨʽʯʥʠʭ ʧʽʜʣʽʪʢʽʚ ʽ ʫ 62,6 % ʫ 35 ï 44-ʨʽʯʥʠʭ ʦʩʽʙ 
 

[42]. ʋ 34,2 % ʛʨʫʟʠʥʩʴʢʠʭ ʧʽʜʣʽʪʢʽʚ ʛʣʠʙʠʥʘ ʷʩʝʥʥʦʛʦ ʢʘʨʤʘʥʘ ʭʦʯʘ ʙ ʦʜʥʦʛʦ 

ʟʫʙʘ ʜʦʩʷʛʘʻ 5 ʤʤ ʪʘ ʙʽʣʴʰʝ [43]. 
 

ʉʫʧʝʨʝʯʥʦʩʪʽ ʩʪʦʩʦʚʥʦ ʝʧʽʜʝʤʽʦʣʦʛʽʾ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʘ ʫ 

ʜʝʷʢʠʭ ʘʚʪʦʨʽʚ ʧʦʚôʷʟʘʥʽ ʥʘʩʘʤʧʝʨʝʜ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ 

ʦʮʽʥʶʚʘʥʥʷ ʥʘʷʚʥʦʩʪʽ ʪʘ ʩʪʘʜʽʡʥʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷ [44]. ʅʘʷʚʥʽʩʪʴ ʧʘʪʦʣʦʛʽʯʥʠʭ 

ʟʤʽʥ ʧʘʨʦʜʦʥʪʘ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʥʘʷʚʥʦʩʪʽ ʛʽʥʛʽʚʽʪʫ ʧʽʜ ʯʘʩ ʟʦʥʜʫʚʘʥʥʷ ʜʝʥʪʘʣʴʥʠʭ 

ʢʘʨʤʘʥʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʚʪʨʘʪʠ ʢʣʽʥʽʯʥʦʛʦ ʧʨʠʢʨʽʧʣʝʥʥʷ, ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʚʽʜʨʦʩʪʢʘ. ʅʘʡʙʽʣʴʰ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤ ʻ ʚʠʟʥʘʯʝʥʥʷ 

ʧʘʨʦʜʦʥʪʘʣʴʥʦʛʦ ʽʥʜʝʢʩʫ CPITN ʧʽʜ ʯʘʩ ʚʽʟʫʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʜʠʢʘ 

ʤʘʣʦ ʟʤʽʥʠʣʘʩʷ ʟ ʯʘʩʫ ʾʾ ʨʦʟʨʦʙʣʝʥʥʷ, ʘʣʝ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʾʾ 

ʨʝʟʫʣʴʪʘʪʽʚ. ʂʦʞʝʥ ʜʦʩʣʽʜʥʠʢ ʢʝʨʫʻʪʴʩʷ ʨʽʟʥʠʤʠ ʢʽʣʴʢʽʩʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʟʘʟʥʘʯʝʥʥʠʭ ʦʟʥʘʢ, ʷʢʽ ʪʨʘʢʪʫʶʪʴʩʷ ʷʢ çʥʦʨʤʘ ï ʧʘʪʦʣʦʛʽʷè, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʱʝ ʙʽʣʴʰʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ [45]. ʋ ʩʧʨʦʙʽ ʙʽʣʴʰ ʪʦʯʥʦʛʦ 
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ʚʠʟʥʘʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʪʘ ʩʪʘʜʽʡʥʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʘ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʚʠʟʥʘʯʘʪʠ ʨʽʚʝʥʴ ʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʫ ʷʩʝʥʥʽʡ ʨʽʜʠʥʽ ʷʩʝʥʥʦʾ ʙʦʨʦʟʥʠ ï 

ʧʨʦʩʪʘʛʣʘʥʜʠʥʫ ɽ2, ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ, ʽʥʪʝʨʣʝʡʢʽʥʽʚ-1Ŭ ʪʘ -1ɓ [46]. 
 

ɹʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʥʝ ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʝʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʙʦ ʧʨʦʚʦʜʷʪʴʩʷ 

ʩʝʨʝʜ ʦʩʽʙ ʟʽ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʷʢʽ ʟʚʝʨʥʫʣʠʩʷ ʜʦ ʩʪʦʤʘʪʦʣʦʛʘ 

ʱʦʜʦ ʣʽʢʫʚʘʥʥʷ, ʽ ʥʝ ʦʭʦʧʣʶʶʪʴ ʟʜʦʨʦʚʠʭ ʦʩʽʙ. ʊʝʨʤʽʥ çʟʘʭʚʦʨʶʚʘʥʥʷ 

ʧʘʨʦʜʦʥʪʘè ʯʘʩʪʦ ʪʨʘʢʪʫʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʰʠʨʦʢʦ. ʊʘʢ, ʫ ʜʽʪʝʡ ʟʘʟʚʠʯʘʡ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʣʠʰʝ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʢʘʨʽʻʩ [47]. 
 

ɿʘʧʘʣʝʥʥʷ ʧʘʨʦʜʦʥʪʘ ʽʥʽʮʽʶʻʪʴʩʷ ʪʘ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʙʘʢʪʝʨʽʘʣʴʥʠʤ ʥʘʣʴʦʪʦʤ 

ʪʘ ʡʦʛʦ ʧʨʦʜʫʢʪʘʤʠ ʤʝʪʘʙʦʣʽʟʤʫ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʤʽʩʮʝʚʫ ʽʥʬʽʣʴʪʨʘʮʽʶ ʢʣʽʪʠʥ 

ʟʘʧʘʣʝʥʥʷ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʧʦʰʢʦʜʞʝʥʥʷ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ [48]. ʂʦʣʘʛʝʥ 

ʷʚʣʷʻ ʩʦʙʦʶ ʦʩʥʦʚʥʠʡ ʢʦʤʧʦʥʝʥʪ ʷʩʝʥ ʪʘ ʘʣʴʚʝʦʣʷʨʥʦʾ ʢʽʩʪʢʠ ʽ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ 

ʨʦʣʴ ʫ ʟʘʧʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ [49]. ɿʘʧʘʣʴʥʠʡ ʢʣʽʪʠʥʥʠʡ 

ʽʥʬʽʣʴʪʨʘʪ ʤʘʻ ʨʽʟʥʠʡ ʩʢʣʘʜ. ɺ ʷʩʝʥʥʽʡ ʩʧʦʣʫʯʥʽʡ ʪʢʘʥʠʥʽ ʟʘʣʝʞʥʦ ʚʽʜ ʧʝʨʝʙʽʛʫ 

ʟʘʧʘʣʝʥʥʷ ʢʣʽʪʠʥʥʘ ʧʦʧʫʣʷʮʽʷ ʟʤʽʥʶʻ ʩʢʣʘʜ ʽʟ ʥʝʡʪʨʦʬʽʣʴʥʦʛʦ ʧʨʠ ʛʦʩʪʨʦʤʫ 

ʧʨʦʮʝʩʽ ʥʘ ʟʤʽʰʘʥʠʡ ʪʘ ʣʽʤʬʦʮʠʪʘʨʥʠʡ ï ʧʨʠ ʭʨʦʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ [50]. 
 

ʅʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʟʘʧʘʣʝʥʥʷ ʷʩʝʥ ʧʨʦʟʘʧʘʣʴʥʽ ʮʠʪʦʢʽʥʠ ʩʝʢʨʝʪʫʶʪʴʩʷ 

ʘʢʪʠʚʦʚʘʥʠʤʠ ʤʦʥʦʮʠʪʘʤʠ, ʪʢʘʥʠʥʥʠʤʠ ʤʘʢʨʦʬʘʛʘʤʠ ʪʘ ʽʥʰʠʤʠ ʢʣʽʪʠʥʘʤʠ 
 

(ʬʽʙʨʦʙʣʘʩʪʘʤʠ, ʝʧʽʪʝʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʪʘ ʝʥʜʦʪʝʣʽʦʮʠʪʘʤʠ) [51]. ʄʘʢʨʦʬʘʛʠ 
 

ï ʮʝ ʢʣʶʯʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʧʨʦʛʨʝʩʫʚʘʥʥʽ 

ʧʘʨʦʜʦʥʪʠʪʫ ʪʘ ʧʝʨʝʭʦʜʫ ʛʦʩʪʨʦʛʦ ʟʘʧʘʣʴʥʦʛʦ ʩʪʘʥʫ ʫ ʭʨʦʥʽʯʥʠʡ ʧʨʦʮʝʩ [ 52]. 
 

ɺʦʥʠ ʥʘʷʚʥʽ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʧʨʠ ʧʘʨʦʜʦʥʪʠʪʽ ʟ ʘʢʪʠʚʥʠʤ ʧʝʨʝʙʽʛʦʤ [53]. 
 

ʊʘʢʦʞ  ʚʘʞʣʠʚʠʤ  ʜʞʝʨʝʣʦʤ  ʧʨʦʟʘʧʘʣʴʥʠʭ  ʮʠʪʦʢʽʥʽʚ  ʤʦʞʫʪʴ  ʙʫʪʠ  ʤʘʢʨʦʬʘʛʠ, 
 

ʟʦʢʨʝʤʘ ʽʥʪʝʨʣʝʡʢʽʥ-1 (il-1) ʪʘ ʬʘʢʪʦʨ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥʠ (tnf-Ŭ). ɺʦʥʠ 

ʩʪʠʤʫʣʶʶʪʴ ʘʢʪʠʚʘʮʽʶ ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ, ʪʠʤ ʩʘʤʠʤ ʧʦʩʠʣʶʶʯʠ ʟʘʧʘʣʝʥʥʷ ʽ 

ʩʧʨʠʷʶʯʠ ʟʤʽʥʘʤ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʢʦʣʘʛʝʥʫ 
 

[54]. ʂʨʽʤ ʪʦʛʦ, Ejeil ʪʘ ʽʥ. [55] ʜʦʚʝʣʠ, ʱʦ ʧʨʠ ʧʘʨʦʜʦʥʪʠʪʽ ʚʪʨʘʪʘ ʢʦʣʘʛʝʥʫ 

ʜʦʩʪʦʚʽʨʥʦ ʢʦʨʝʣʶʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʟʘʧʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʷʢʽ ʝʢʩʧʨʝʩʫʶʪʴ 
 

CD-3, CD-8 ʽ CD-45. G. J. Seymour ʪʘ ʽʥ. [56] ʦʧʠʩʘʣʠ ʧʦʻʜʥʘʥʥʷ ʧʣʘʟʤʘʪʠʯʥʠʭ 
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ʢʣʽʪʠʥ ʽʟ ʬʽʙʨʦʙʣʘʩʪʘʤʠ ʪʘ ʧʨʠʧʫʩʪʠʣʠ, ʱʦ ʚʦʥʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʧʘʪʦʛʝʥʝʟʽ ʟʘʧʘʣʝʥʥʷ ʧʘʨʦʜʦʥʪʘ. ɯʩʥʫʶʪʴ ʧʦʦʜʠʥʦʢʽ ʧʨʘʮʽ ʩʪʦʩʦʚʥʦ ʢʣʽʪʠʥʥʦʛʦ 

ʩʢʣʘʜʫ ʟʘʧʘʣʴʥʦʛʦ ʽʥʬʽʣʴʪʨʘʪʫ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ [57]. 
 

ʇʽʜ ʯʘʩ ʟʘʧʘʣʝʥʥʷ ʧʘʨʦʜʦʥʪʘ ʤʠ ʚʠʷʚʠʣʠ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʤʽʛʨʫʶʯʠʭ 

ʣʝʡʢʦʮʠʪʽʚ ʽʩʪʦʪʥʦ ʟʙʽʣʴʰʝʥʘ. ɺʣʘʩʥʘ ʧʣʘʩʪʠʥʢʘ ʧʝʥʝʪʨʦʚʘʥʘ ʰʘʨʧʝʻʚʠʤʠ 

ʚʦʣʦʢʥʘʤʠ. ɺʦʥʠ ʘʥʘʩʪʦʤʦʟʫʶʪʴ ʽʟ ʚʦʣʦʢʥʘʤʠ ʷʩʝʥ ʡ ʫʪʚʦʨʶʶʪʴ ʢʦʣʦʚʫ ʟʚ'ʷʟʢʫ 

ʟʫʙʘ ʪʘ ʤʽʞʟʫʙʥʽ ʟʚôʷʟʢʠ, ʷʢʽ ʤʘʶʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʡ ʭʽʜ ʱʦʜʦ ʢʦʨʝʥʷ. 
 

ʎʽʣʽʩʥʽʩʪʴ ʮʠʭ ʟôʻʜʥʘʥʴ ʻ ʥʝʦʙʭʽʜʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʜʣʷ ʥʦʨʤʘʣʴʥʦʾ ʬʫʥʢʮʽʾ 

ʧʝʨʽʦʜʦʥʪʘ. ɼʝʱʦ ʥʠʞʯʝ ʚʽʜ ʰʠʡʢʠ ʟʫʙʘ ʰʘʨʧʝʻʚʽ ʚʦʣʦʢʥʘ ʤʘʶʪʴ ʢʦʩʠʡ 

ʥʘʧʨʷʤʦʢ ʚʽʜ ʩʪʽʥʢʠ ʘʣʴʚʝʦʣʠ ʜʦ ʮʝʤʝʥʪʫ ʢʦʨʝʥʷ, ʦʪʞʝ, ʟʫʙ ʥʽʙʠ ʧʽʜʚʽʰʝʥʠʡ ʥʘ 

ʥʠʭ. 
 

ɺʦʣʦʢʥʘ ʧʝʨʽʦʜʦʥʪʘ ʥʘʪʷʛʥʫʪʽ ʚ ʜʫʞʝ ʚʫʟʴʢʽʡ ʱʽʣʠʥʽ, ʦʙʤʝʞʝʥʽʡ ʟ ʦʜʥʦʛʦ 

ʙʦʢʫ ʢʦʨʝʥʝʤ ʟʫʙʘ, ʘ ʟ ʽʥʰʦʛʦ ï ʘʣʴʚʝʦʣʷʨʥʦʶ ʢʽʩʪʢʦʶ. ʎʷ ʱʽʣʠʥʘ ʤʘʻ ʥʘʟʚʫ 

ʧʝʨʽʦʜʦʥʪʘʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ (ʨʠʩ. 15). ʐʠʨʠʥʘ ʮʴʦʛʦ ʧʨʦʩʪʦʨʫ ʩʪʘʥʦʚʠʪʴ ʫ 

ʩʝʨʝʜʥʴʦʤʫ (0,5 Ñ 0,2) ʤʤ ʽ ʥʝʦʜʥʘʢʦʚʘ ʫ ʨʽʟʥʠʭ ʡʦʛʦ ʜʽʣʷʥʢʘʭ. ʇʝʨʽʦʜʦʥʪʘʣʴʥʠʡ 

ʧʨʦʩʪʽʨ ʤʘʻ ʚʠʛʣʷʜ ʧʽʩʦʯʥʦʛʦ ʛʦʜʠʥʥʠʢʘ. ʉʪʨʫʢʪʫʨʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʧʝʨʽʦʜʦʥʪʘ ʻ ʡʦʛʦ ʢʣʽʪʠʥʠ ʽ ʤʽʞʢʣʽʪʠʥʥʘ ʨʝʯʦʚʠʥʘ, ʱʦ ʬʦʨʤʫʻ ʚʦʣʦʢʥʘ. 
 

ʇʝʨʽʦʜʦʥʪ ʤʽʩʪʠʪʴ ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ, ʱʦ ʬʦʨʤʫʶʪʴ ʪʦʚʩʪʽ ʦʨʽʻʥʪʦʚʘʥʽ 

ʧʫʯʢʠ ʟ ʫʪʚʦʨʝʥʥʷʤ ʪʨʠʚʠʤʽʨʥʦʾ ʤʝʨʝʞʽ. 
 

ʂʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʧʫʯʢʽʚ ʢʦʣʘʛʝʥʦʚʠʭ ʬʽʙʨʠʣ ʪʠʧʦʚʦʾ 

ʙʫʜʦʚʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʣʝʛʢʘ ʭʚʠʣʝʧʦʜʽʙʥʠʤ ʭʦʜʦʤ, ʯʝʨʝʟ ʱʦ ʟʜʘʪʥʽ 

ʧʦʜʦʚʞʫʚʘʪʠʩʷ ʧʽʜ ʯʘʩ ʥʘʪʷʛʥʝʥʥʷ. 
 

ʇʫʯʢʠ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ ʧʝʨʽʦʜʦʥʪʘ ʦʜʥʠʤ ʢʽʥʮʝʤ ʟôʻʜʥʫʶʪʴʩʷ ʟ 

ʮʝʤʝʥʪʦʤ ʢʦʨʝʥʷ, ʽʥʰʠʤ ï ʽʟ ʢʽʩʪʢʦʶ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʚʽʜʨʦʩʪʢʘ, ʧʨʠʯʦʤʫ ʾʭ 

ʪʝʨʤʽʥʘʣʴʥʽ ʜʽʣʷʥʢʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʦʙʦʭ ʪʢʘʥʠʥʘʭ. ʂʽʥʮʽ ʚʦʣʦʢʦʥ ʫ ʮʝʤʝʥʪʽ 

ʯʘʩʪʢʦʚʦ ʤʽʥʝʨʘʣʽʟʦʚʘʥʽ. 
 

ʅʘ ʟʨʽʟʘʭ ʧʘʨʦʜʦʥʪʘ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʝʧʽʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʄʘʣʷʩʝ (ʦʩʪʨʽʚʮʽ 

ʄʘʣʷʩʝ) ʪʨʴʦʭ ʪʠʧʽʚ: ʩʧʣʷʯʽ, ʜʝʛʝʥʝʨʫʶʯʽ ʪʘ ʧʨʦʣʽʬʝʨʫʚʘʣʴʥʽ. 
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ʉʧʣʷʯʽ ʦʩʪʨʽʚʮʽ (ʨʠʩ. 16) ï ʮʝ ʥʝʚʝʣʠʢʽ, ʦʪʦʯʝʥʽ ʙʘʟʘʣʴʥʦʶ ʤʝʤʙʨʘʥʦʶ 

ʢʦʤʧʘʢʪʥʽ ʩʢʫʧʯʝʥʥʷ ʜʨʽʙʥʠʭ ʢʣʽʪʠʥ ʽʟ ʚʽʜʥʦʩʥʦ ʚʝʣʠʢʠʤʠ ʷʜʨʘʤʠ. ɿʘ 

ʩʪʨʫʢʪʫʨʦʶ ʚʦʥʠ ʥʘʛʘʜʫʶʪʴ ʙʘʟʘʣʴʥʽ ʢʣʽʪʠʥʠ. 
 

ɼʝʛʝʥʝʨʫʶʯʠʡ ʪʠʧ ʦʩʪʨʽʚʮʽʚ (ʨʠʩ. 17) ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʨʽʙʥʠʤʠ 

ʨʦʟʤʽʨʘʤʠ, ʥʘʷʚʥʽʩʪʶ ʪʝʤʥʠʭ ʢʣʽʪʠʥ ʽʟ ʧʽʢʥʦʪʠʯʥʠʤʠ ʷʜʨʘʤʠ, ʱʦ ʟʘʟʥʘʶʪʴ 

ʧʦʩʪʫʧʦʚʦʛʦ ʨʫʡʥʫʚʘʥʥʷ. ɼʝʪʨʠʪ ʥʘʜʘʣʽ ʟʚʘʧʥʶʻʪʴʩʷ ʡ ʫʪʚʦʨʶʻ ʢʘʣʴʮʠʬʽʢʘʪʠ. 
 

ʂʘʣʴʮʠʬʽʢʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʜʨʽʙʥʠʭ ʢʫʣʴʦʢ, ʨʦʟʢʠʜʘʥʠʭ ʧʦ ʚʩʽʡ 

ʧʝʨʽʦʜʦʥʪʘʣʴʥʽʡ ʱʽʣʠʥʽ. ʏʘʩʪʽʰʝ ʚʦʥʠ ʨʦʟʤʽʱʝʥʽ ʙʣʠʞʯʝ ʜʦ ʢʽʩʪʢʠ. 
 

ʇʨʦʣʽʬʝʨʫʚʘʣʴʥʠʡ ʪʠʧ ʟʘʣʠʰʢʽʚ ʦʩʪʨʽʚʮʽʚ ʄʘʣʷʩʝ (ʨʠʩ. 18) ʤʘʻ ʚʝʣʠʢʽ 

ʨʦʟʤʽʨʠ, ʦʟʥʘʢʠ ʚʠʩʦʢʦʾ ʩʠʥʪʝʪʠʯʥʦʾ ʪʘ ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʢʣʽʪʠʥʘʭ. 
 

ɽʧʽʪʝʣʽʘʣʴʥʽ ʟʘʣʠʰʢʠ ʦʩʪʨʽʚʮʽʚ ʄʘʣʷʩʝ, ʨʦʟʨʦʩʪʘʶʯʠʩʴ, ʤʦʞʫʪʴ ʙʫʪʠ 

ʜʞʝʨʝʣʦʤ ʨʦʟʚʠʪʢʫ ʢʽʩʪ ʽ ʟʣʦʷʢʽʩʥʠʭ ʧʫʭʣʠʥ. 
 

ɿʘʣʝʞʥʦ ʚʽʜ ʨʝʘʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʠ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʪʘʢʽ ʟʤʽʥʠ ʚ ʤʝʞʘʭ ʟʫʙʦʷʩʝʥʥʦʛʦ ʟôʻʜʥʘʥʥʷ ʧʽʜ ʯʘʩ ʟʘʧʘʣʝʥʥʷ. ʗʢʱʦ 

ʘʣʴʚʝʦʣʷʨʥʘ ʢʽʩʪʢʘ ʙʫʣʘ ʟʘʥʘʜʪʦ ʪʦʥʢʦʶ, ʪʦ ʚʽʜʙʫʚʘʣʠʩʷ ʨʝʟʦʨʙʮʽʷ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ ʽ ʨʝʮʝʩʽʷ ʷʩʝʥ ʽʟ ʢʦʤʧʝʥʩʘʮʽʻʶ ʪʢʘʥʠʥ ʟʫʙʦʷʩʝʥʥʦʛʦ ʟôʻʜʥʘʥʥʷ ʘʙʦ 

ʭʨʦʥʽʟʘʮʽʷ ʟʘʧʘʣʝʥʥʷ ʟʘ ʪʠʤʯʘʩʦʚʦ ʟʙʝʨʝʞʝʥʦʛʦ ʨʽʚʥʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. ʋ 
 

ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʤʠ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʠ ʨʦʟʨʦʩʪʘʥʥʷ ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʪʢʘʥʠʥʠ ʫ 

ʟʫʙʦʷʩʝʥʥʦʤʫ ʟôʻʜʥʘʥʥʽ. 
 

ʅʘ ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ ʟʘʧʘʣʝʥʥʷ ʘʙʦ ʧʽʜ ʯʘʩ ʟʘʛʦʩʪʨʝʥʥʷ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʥʝʡʪʨʦʬʽʣʴʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ. ɽʧʽʪʝʣʽʘʣʴʥʝ ʟôʻʜʥʘʥʥʷ ʪʘ 

ʥʝʟʥʘʯʥʘ ʧʨʠʣʝʛʣʘ ʯʘʩʪʠʥʘ ʝʧʽʪʝʣʽʶ ʙʦʨʦʟʥʠ ʥʘʡʙʽʣʴʰ ʧʨʦʥʠʢʥʽ ʜʣʷ ʢʣʽʪʠʥ ʢʨʦʚʽ 
 

(ʨʠʩ. 19). ʋʪʚʦʨʝʥʥʷ ʟʤʽʰʘʥʦʢʣʽʪʠʥʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ ʟʜʝʙʽʣʴʰʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʜʽʣʷʥʢʘʭ ʚʣʘʩʥʦʾ ʧʣʘʩʪʠʥʢʠ ʙʽʣʷ ʟôʻʜʥʫʚʘʣʴʥʦʛʦ ʝʧʽʪʝʣʽʶ ʪʘ ʝʧʽʪʝʣʽʶ ʙʦʨʦʟʥʠ. 
 

ʌʦʨʤʫʚʘʥʥʷ ʱʽʣʴʥʦʛʦ ʣʽʤʬʦʮʠʪʘʨʥʦʛʦ ʽʥʬʽʣʴʪʨʘʪʫ ʻ ʦʩʥʦʚʥʠʤ ʤʝʭʘʥʽʟʤʦʤ 

ʟʘʧʘʣʴʥʦʾ ʢʣʽʪʠʥʥʦʾ ʚʽʜʧʦʚʽʜʽ. ɿôʻʜʥʫʚʘʣʴʥʠʡ ʝʧʽʪʝʣʽʡ ʪʘ ʝʧʽʪʝʣʽʡ ʙʦʨʦʟʥʠ 

ʬʦʨʤʫʶʪʴ ʚʠʨʦʩʪʠ ʫ ʪʦʚʱʫ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ (rete ridges). ʇʦʙʣʠʟʫ ʣʽʤʬʦʮʠʪʽʚ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʦʰʢʦʜʞʝʥʠʭ ʬʽʙʨʦʙʣʘʩʪʽʚ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʧʽʜ 

ʯʘʩ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʘʨʦʜʦʥʪʘ ʚʠʷʚʣʷʶʪʴʩʷ ʟʤʽʥʠ ʥʘ ʙʽʦʭʽʤʽʯʥʦʤʫ ʽ 
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ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʨʽʚʥʷʭ ʙʝʟ ʟʥʘʯʥʠʭ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ. ɿʛʦʜʦʤ ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʥʘʙʨʷʢ ʪʘ ʟʥʘʯʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʧʘʣʴʥʠʭ ʢʣʽʪʠʥ. 
 

ɺʠʥʠʢʥʝʥʥʷ ʢʽʩʪʢʦʚʦʾ ʨʝʟʦʨʙʮʽʾ ʧʨʠ ʧʘʨʦʜʦʥʪʠʪʘʭ ʯʘʩʪʢʦʚʦ ʩʧʨʠʯʠʥʝʥʝ 

ʥʘʩʣʽʜʢʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʙʘʢʪʝʨʽʡ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʫ ʥʘʣʴʦʪʽ. ʉʬʦʨʤʦʚʘʥʘ ʙʘʢʪʝʨʽʷʤʠ 

ʙʽʦʧʣʽʚʢʘ, ʧʦʪʝʥʮʽʡʦʚʘʥʘ ʟʘʛʘʣʴʥʦʩʦʤʘʪʠʯʥʠʤʠ ʪʘ ʤʽʩʮʝʚʠʤʠ ʬʘʢʪʦʨʘʤʠ, 
 

ʧʽʜʪʨʠʤʫʻ ʟʘʧʘʣʝʥʥʷ. ʇʠʪʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʷʢʠʤ ʰʣʷʭʦʤ ʧʨʦʭʦʜʠʪʠʤʝ 

ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ: ʩʬʦʨʤʫʻ ʚʝʨʪʠʢʘʣʴʥʫ (ʨʠʩ. 20) ʯʠ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʨʝʟʦʨʙʮʽʶ 

ʢʽʩʪʢʠ, ʪʦʙʪʦ ʧʦʰʠʨʠʪʴʩʷ ʥʘ ʧʝʨʽʦʜʦʥʪʘʣʴʥʫ ʱʽʣʠʥʫ (ʨʠʩ. 21). 
 

ʄʠ ʚʠʷʚʠʣʠ, ʱʦ ʟʤʽʥʠ ʫ ʢʣʽʪʠʥʘʭ ʧʘʨʦʜʦʥʪʘ ʧʨʠ ʟʘʧʘʣʝʥʥʽ ʧʦʯʠʥʘʶʪʴʩʷ ʥʘ 

ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʨʽʚʥʽ ʪʘ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʫʰʢʦʜʞʝʥʴ, ʷʢʽ ʟʘʣʠʰʘʶʪʴʩʷ ʚʧʨʦʜʦʚʞ 

ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ. 
 

ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʢʘʨʪʠʥʠ ʫ ʤʦʨʬʦʛʝʥʝʟʽ 

ʨʦʟʚʠʪʢʫ ʧʘʨʦʜʦʥʪʠʪʫ ʤʠ ʚʠʜʽʣʠʣʠ ʰʽʩʪʴ ʩʪʘʜʽʡ ʫʰʢʦʜʞʝʥʥʷ: 
 

1) ʧʦʯʘʪʢʦʚʽ ʢʣʽʪʠʥʥʽ ʫʰʢʦʜʞʝʥʥʷ, n = 11; 
 

2) ʛʣʠʙʦʢʽ ʢʣʽʪʠʥʥʽ ʫʰʢʦʜʞʝʥʥʷ, n = 17; 
 

3) ʪʢʘʥʠʥʥʽ ʫʰʢʦʜʞʝʥʥʷ, n = 25; 
 

4) ʜʝʩʪʨʫʢʪʠʚʥʽ ʫʰʢʦʜʞʝʥʥʷ, n = 17; 
 

5) ʪʷʞʢʝ ʫʰʢʦʜʞʝʥʥʷ ʽʟ ʚʪʦʨʠʥʥʦʶ ʘʣʴʪʝʨʘʮʽʻʶ, n = 15; 
 

6) ʧʨʦʛʨʝʩʫʶʯʝ ʫʰʢʦʜʞʝʥʥʷ, n = 9 (ʨʠʩ. 22). 
 

ɺʠʨʘʞʝʥʽʩʪʴ ʫʰʢʦʜʞʝʥʴ ʧʘʨʦʜʦʥʪʘ ʤʠ ʦʮʽʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʜʝʢʩʫ 

ʜʦʟʨʽʚʘʥʥʷ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ ʪʢʘʥʠʥʘʭ. 
 

ɯʥʜʝʢʩ ʜʦʟʨʽʚʘʥʥʷ ï ʚʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʘʨʘʙʘʟʘʣʴʥʦʛʦ 

ʰʘʨʫ/ʧʨʦʤʽʞʥʦʛʦ ʰʘʨʫ/ʧʦʚʝʨʭʥʝʚʠʭ ʢʣʽʪʠʥ/ʨʦʛʦʚʠʭ ʧʝʨʣʠʥ. ʎʝʡ ʧʦʢʘʟʥʠʢ 

ʦʮʽʥʶʻ ʩʪʫʧʽʥʴ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʪʘ ʧʦʚʥʦʪʫ ʜʦʟʨʽʚʘʥʥʷ ʝʧʽʪʝʣʽʶ. ɼʣʷ ʚʽʜʜʽʣʽʚ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʚʽʥ ʫ ʥʦʨʤʽ ʟʤʽʱʝʥʠʡ ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʣʠʟʦʚʠʤʠ 

ʦʙʦʣʦʥʢʘʤʠ ʽʥʰʠʭ ʦʨʛʘʥʽʚ. 
 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʽʥʜʝʢʩ ʜʦʟʨʽʚʘʥʥʷ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ 

ʧʘʨʦʜʦʥʪʘ ʥʘ ʩʪʘʜʽʾ ʧʦʯʘʪʢʦʚʠʭ ʢʣʽʪʠʥʥʠʭ ʫʰʢʦʜʞʝʥʴ ʘʙʦ ʤʦʣʝʢʫʣʷʨʥʠʭ ʟʤʽʥ 
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ʜʦʨʽʚʥʶʚʘʚ (1,6 Ñ 0,1) (ʈ Ò 0,05) / (57,22 Ñ 6,96) / (11,41 Ñ 3,76) (ʈ Ò 0,05) / (33,11 

Ñ 3,45) % ( ʥʦʨʤʘ ʟʘ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ ï 0/60/8/32), n =11. 
 

ʇʽʜ ʯʘʩ ʟʘʧʘʣʝʥʥʷ ʧʘʨʦʜʦʥʪʘ ʽʥʜʝʢʩ ʜʦʟʨʽʚʘʥʥʷ (ʫʰʢʦʜʞʝʥʽ ʢʣʽʪʠʥʠ) 
 

ʟʤʽʥʶʻʪʴʩʷ ʽ ʩʪʘʥʦʚʠʪʴ (15,46 Ñ 7,48) ( ʈ Ò 0,05) / (23,61 Ñ 8,11) % (ʈ Ò 0,05). 
 

ʉʪʘʜʽʶ ʪʢʘʥʠʥʥʠʭ ʫʰʢʦʜʞʝʥʴ ʧʘʨʦʜʦʥʪʘ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʜʚʽ ʧʽʜʩʪʘʜʽʾ ï 

ʧʝʨʚʠʥʥʫ ʪʘ ʚʪʦʨʠʥʥʫ ï ʟʘʣʝʞʥʦ ʚʽʜ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʚ ʝʧʽʪʝʣʽʾ ʷʩʝʥ ʪʘ 

ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ ʫʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥ. ɯʥʜʝʢʩ ʜʦʟʨʽʚʘʥʥʷ ʧʨʠ ʧʝʨʚʠʥʥʠʭ 

ʪʢʘʥʠʥʥʠʭ ʟʤʽʥʘʭ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʠʚʩʷ ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʪʘʜʽʻʶ ʢʣʽʪʠʥʥʠʭ 
 

ʫʰʢʦʜʞʝʥʴ  ʽ  ʜʦʨʽʚʥʶʚʘʚ  ʧʨʠ  ʧʝʨʚʠʥʥʠʭ  ʟʤʽʥʘʭ  (2,54  Ñ  1,07)  (  ʈ  Ò  0,01)  / 
 

(68,2 Ñ 7,13) (ʈ Ò 0,001) / (34,13 Ñ 3,01) / (9,47 Ñ 2,17) % ( ʈ Ò 0,05); ʧʨʠ 

ʚʪʦʨʠʥʥʠʭ ï (1,37 Ñ 0,38) / (66,1 Ñ 5,27) / (33,19 Ñ 3,21) ( ʈ Ò 0,01) / 
 

(10,23 Ñ 1,43) % (ʈ Ò 0,05). 
 

ʇʝʨʚʠʥʥʽ ʟʤʽʥʠ ʥʘ ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʨʽʚʥʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ 2 ï 5-ʪʫ ʜʦʙʠ. 
 

ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʟʥʘʯʥʘ ʣʝʡʢʦʮʠʪʘʨʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ. ʋ ʜʽʣʷʥʮʽ ʟʘʧʘʣʝʥʥʷ 

ʚʠʷʚʣʷʻʪʴʩʷ ʥʝʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʚʣʘʩʥʦʾ ʧʣʘʩʪʠʥʢʠ, ʱʦ ʧʽʜʪʨʠʤʫʻ ʝʧʽʪʝʣʽʡ ʥʘ 
 

7 % ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʪʘʢʪʥʠʤ ʧʘʨʦʜʦʥʪʦʤ (ʈ Ò 0,05). ɿʘʣʫʯʘʻʪʴʩʷ ʜʦ ʧʘʪʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʥʝ ʙʽʣʴʰʝ 5 ï 10 % ʚʣʘʩʥʦʾ ʧʣʘʩʪʠʥʢʠ ʪʢʘʥʠʥʠ ʷʩʝʥ. ɺʠʷʚʣʷʻʪʴʩʷ 

ʢʣʘʩʠʯʥʠʡ ʚʘʩʢʫʣʽʪ ʧʨʠʣʝʛʣʠʭ ʜʦ ʧʨʠʢʨʽʧʣʝʥʦʛʦ ʝʧʽʪʝʣʽʶ ʩʫʜʠʥ. 
 

ɺʪʦʨʠʥʥʽ ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʪʘʢʠʤʠ ʩʘʤʠʤʠ ʦʟʥʘʢʘʤʠ, ʱʦ ʡ ʥʘ 

ʧʝʨʰʽʡ ʩʪʘʜʽʾ, ʦʜʥʘʢ ʚʦʥʠ ʙʽʣʴʰ ʚʠʨʘʞʝʥʽ. ʇʝʨʝʚʘʞʘʻ ʬʦʨʤʫʚʘʥʥʷ ʱʽʣʴʥʦʛʦ 

ʣʽʤʬʦʮʠʪʘʨʥʦʛʦ ʽʥʬʽʣʴʪʨʘʪʫ ʚ ʩʧʦʣʫʯʥʽʡ ʪʢʘʥʠʥʽ ʷʩʝʥ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʽʩʥʫʚʘʥʥʷ ʽʤʫʥʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʫʰʢʦʜʞʝʥʥʷ. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʤʘʣʠʭ ʽ ʩʝʨʝʜʥʽʭ 

ʣʽʤʬʦʮʠʪʽʚ ʩʢʫʧʯʫʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʧʨʠʢʨʽʧʣʝʥʠʤ ʝʧʽʪʝʣʽʻʤ. ʎʽ ʢʣʽʪʠʥʠ ʻ 

ʦʩʥʦʚʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʘʧʘʣʴʥʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʮʽʡ ʩʪʘʜʽʾ. ɿʘ 

ʨʘʭʫʥʦʢ ʝʧʽʪʝʣʽʘʣʴʥʦʾ ʧʨʦʣʽʬʝʨʘʮʽʾ ʧʨʠʻʜʥʘʥʠʡ ʝʧʽʪʝʣʽʡ ʪʘ ʝʧʽʪʝʣʽʡ ʙʦʨʦʟʥʠ 

ʬʦʨʤʫʶʪʴ ʚʠʨʦʩʪʠ ʫ ʪʦʚʱʫ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ (rete ridges). ʇʦʙʣʠʟʫ ʣʽʤʬʦʮʠʪʽʚ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʦʰʢʦʜʞʝʥʠʭ ʬʽʙʨʦʙʣʘʩʪʽʚ. ʋ ʜʽʣʷʥʮʽ 

ʟʘʧʘʣʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʙʨʷʢ ʚʣʘʩʥʦʾ ʧʣʘʩʪʠʥʢʠ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ. ɿ ʯʘʩʦʤ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʥʘʯʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʧʘʣʴʥʠʭ ʢʣʽʪʠʥ ʪʘ ʝʢʩʫʜʘʪʫ. 
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ɼʝʩʪʨʫʢʪʠʚʥʽ ʫʰʢʦʜʞʝʥʥʷ ʚʠʥʠʢʘʶʪʴ ʫʥʘʩʣʽʜʦʢ ʧʦʩʠʣʝʥʥʷ ʪʢʘʥʠʥʥʠʭ ʟʤʽʥ. 
 

ʆʟʥʘʢʠ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ, ʱʦ ʚʽʜʟʥʘʯʘʣʦʩʷ ʥʘ ʧʝʨʰʠʭ ʝʪʘʧʘʭ, ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʘ 

ʬʦʥʽ ʧʦʩʠʣʝʥʥʷ ʫʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥ. ʊʨʠʚʘʻ ʨʝʧʘʨʘʪʠʚʥʘ ʢʦʤʧʝʥʩʘʪʦʨʥʘ ʟʤʽʥʘ 

ʧʨʦʣʽʬʝʨʘʮʽʾ ʧʨʠʢʨʽʧʣʝʥʦʛʦ ʝʧʽʪʝʣʽʶ ʪʘ ʝʧʽʪʝʣʽʶ ʙʦʨʦʟʝʥʢʠ. ɯʥʜʝʢʩ ʜʦʟʨʽʚʘʥʥʷ 

ʧʽʜ ʯʘʩ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʟʤʽʥ ʜʦʨʽʚʥʶʚʘʚ (2,77 Ñ 1,30) / (76,80 Ñ 9,26) (ʈ Ò 0,01) / 

(41,19 Ñ 21,50) (ʈ Ò 0,001) / (1,19 Ñ 0,72) %. ʊʦʚʱʠʥʘ ʝʧʽʪʝʣʽʘʣʴʥʦʛʦ ʰʘʨʫ 

ʚʽʜʨʽʟʥʷʣʘʩʷ ʚ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ, ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʝʨʦʟʽʾ. ɿʘʧʘʣʴʥʘ ʢʣʽʪʠʥʥʘ 

ʽʥʬʽʣʴʪʨʘʮʽʷ ʚʽʜʤʽʯʘʣʘʩʷ ʫʟʜʦʚʞ ʩʫʜʠʥ ʽ ʤʽʞ ʢʦʣʘʛʝʥʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ ʫ ʜʽʣʷʥʮʽ 

ʫʰʢʦʜʞʝʥʥʷ. 
 

ʇʨʦʣʽʬʝʨʘʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ ʻ ʧʨʦʚʽʜʥʠʤ ʬʘʢʪʦʨʦʤ ʫ ʤʝʭʘʥʽʟʤʽ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʽ ʙʽʦʣʦʛʽʯʥʦʾ ʧʦʚʝʜʽʥʢʠ ʢʣʽʪʠʥ ʧʘʨʦʜʦʥʪʘ ʧʽʜ ʯʘʩ ʡʦʛʦ ʟʘʧʘʣʝʥʥʷ. 
 

ɽʧʽʪʝʣʽʡ ʷʩʝʥ ʧʨʠ ʮʴʦʤʫ ʯʘʩʪʦ ʧʨʦʣʽʬʝʨʫʻ ʪʘ ʫʪʚʦʨʶʻ (rete ridges). ʋ ʮʴʦʤʫ ʧʣʘʥʽ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʤʘʨʢʝʨʦʤ ʧʨʦʣʽʬʝʨʘʮʽʾ ʻ ʘʥʪʠʛʝʥ 
 

Ki-67, ʱʦ ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʚ ʫʩʽʭ ʬʘʟʘʭ ʤʽʪʦʪʠʯʥʦʛʦ ʮʠʢʣʫ ʽ ʚʽʜʧʦʚʽʜʥʦ 

ʚʽʜʦʙʨʘʞʘʻ ʚʝʣʠʯʠʥʫ ʧʨʦʣʽʬʝʨʘʮʽʾ ʢʣʽʪʠʥ. 
 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʝʧʽʪʝʣʽʡ ʷʩʝʥ ʫ 

ʥʦʨʤʽ ʝʢʩʧʨʝʩʫʻ Ki-67. ʂʽʣʴʢʽʩʪʴ Ki-67 + -ʢʣʽʪʠʥ ʥʝʚʝʣʠʢʘ, ʘʣʝ ʥʘʡʙʽʣʴʰ ʚʠʨʘʟʥʘ 

ʝʢʩʧʨʝʩʽʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʣʠʰʝ ʚ ʢʣʽʪʠʥʘʭ ʙʘʟʘʣʴʥʦʛʦ ʪʘ ʧʘʨʘʙʘʟʘʣʴʥʦʛʦ ʰʘʨʽʚ ʽ 

ʩʪʘʥʦʚʠʣʘ (95,3 Ñ 1,23) % (ʨʠʩ. 23). ʈʦʟʤʽʱʝʥʥʷ ʮʠʭ ʢʣʽʪʠʥ ʨʽʚʥʦʤʽʨʥʝ ʽ ʥʝ ʤʘʻ 

ʧʝʚʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ. ʂʨʽʤ ʪʦʛʦ, ʪʨʘʧʣʷʣʠʩʷ ʧʦʦʜʠʥʦʢʽ Ki-67+ -ʢʣʽʪʠʥʠ ʚ 

ʰʠʧʫʚʘʪʦʤʫ ʰʘʨʽ. 
 

ʂʽʣʴʢʽʩʪʴ Ki-67 + ʢʣʽʪʠʥ ʫ ʟôʻʜʥʫʚʘʣʴʥʦʤʫ ʝʧʽʪʝʣʽʾ ʩʪʘʥʦʚʠʣʘ (98,2 Ñ 0,91) % 
 

ʽ ʚʠʷʚʣʷʣʘʩʷ ʫ ʚʩʽʭ ʰʘʨʘʭ. 
 

ʇʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʝʢʩʧʨʝʩʽʾ ʤʘʨʢʝʨʘ ʧʨʦʣʽʬʝʨʘʮʽʾ ʂi-67 ʫ ʪʢʘʥʠʥʥʠʭ ʟʨʽʟʘʭ ʧʽʜ 

ʯʘʩ ʟʘʧʘʣʝʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʪʝʥʜʝʥʮʽʶ ʜʦ ʾʾ ʧʦʩʠʣʝʥʥʷ (ʨʠʩ. 24). 
 

ʋ ʭʚʦʨʠʭ ʽʟ ʟʘʧʘʣʝʥʥʷʤ ʧʘʨʦʜʦʥʪʘ ʝʢʩʧʨʝʩʽʷ Ki-67 ʫ ʰʠʧʫʚʘʪʦʤʫ ʰʘʨʽ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ ʽ ʩʪʘʥʦʚʠʪʴ (22,58 Ñ 3,81) % (ʨ ᾽ 0,05), ʪʦʜʽ ʷʢ 

ʫ ʽʥʪʘʢʪʥʠʭ ʪʢʘʥʠʥʘʭ ʚʦʥʘ ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ (2,43 Ñ 0,42) %. 
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ʇʨʦʣʽʬʝʨʘʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ ʢʣʽʪʠʥ ʝʧʽʪʝʣʽʶ ʚ rete ridges ʩʧʨʷʤʦʚʘʥʘ ʚ 

ʟʘʧʘʣʴʥʠʡ ʦʩʝʨʝʜʦʢ ʽʟ ʢʣʽʪʠʥʥʠʤʠ ʽʥʬʽʣʴʪʨʘʪʘʤʠ, ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ Ki-67 ʻ 
 

ʥʝʟʘʣʝʞʥʠʤ ʜʦʜʘʪʢʦʚʠʤ ʧʨʦʛʥʦʩʪʠʯʥʠʤ ʤʘʨʢʝʨʦʤ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʟʘʧʘʣʝʥʥʷ 
 

(ʨʠʩ. 25). 
 

ɽʧʽʪʝʣʽʡ ʷʩʝʥʥʦʾ ʙʦʨʦʟʥʠ ʪʘʢʦʞ ʝʢʩʧʨʝʩʫʻ Ki-67. ɽʢʩʧʨʝʩʽʷ ʚ ʢʣʽʪʠʥʘʭ 

ʙʘʟʘʣʴʥʦʛʦ ʪʘ ʧʘʨʘʙʘʟʘʣʴʥʦʛʦ ʰʘʨʽʚ ʩʪʘʥʦʚʠʪʴ (97,8 Ñ 0,67) %. 
 

ʋ ʭʚʦʨʠʭ ʽʟ ʧʨʦʣʽʬʝʨʘʪʠʚʥʠʤʠ ʪʷʞʘʤʠ ʚʝʣʠʯʠʥʘ ʚʽʜʥʦʩʥʦʾ ʧʣʦʱʽ ʝʢʩʧʨʝʩʽʾ 

ʘʥʪʠʛʝʥʫ Ki-67 ʚ ʝʧʽʪʝʣʽʦʮʠʪʘʭ ʫʜʚʽʯʽ ʧʝʨʝʚʠʱʫʚʘʣʘ ʘʥʘʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʭʚʦʨʠʭ ʟ ʾʭ ʚʽʜʩʫʪʥʽʩʪʶ ʽ ʜʦʨʽʚʥʶʚʘʣʘ (42,73 Ñ 1,56) % ʧʦʨʽʚʥʷʥʦ ʟ 
 

(19,33 Ñ 2,92) % (ʨ ᾽ 0,05). 
 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʧʦʢʘʟʥʠʢʘʭ ʚʝʣʠʯʠʥʠ ʚʽʜʥʦʩʥʦʾ ʝʢʩʧʨʝʩʽʾ ʘʥʪʠʛʝʥʫ 
 

Ki-67 ʫ ʷʜʨʘʭ ʙʘʟʘʣʴʥʦʛʦ ʰʘʨʫ ʷʢ ʧʽʜ ʯʘʩ ʟʘʧʘʣʝʥʥʷ, ʪʘʢ ʽ ʟʘ ʡʦʛʦ ʚʽʜʩʫʪʥʦʩʪʽ ï 
 

(ʨ > 0,05) (ʪʘʙʣ. 4). 
 
 

 

ʊʘʙʣʠʮʷ 4 ï ʇʦʢʘʟʥʠʢʠ ʚʽʜʥʦʩʥʦʾ ʧʣʦʱʽ ʝʢʩʧʨʝʩʽʾ ʘʥʪʠʛʝʥʫ Ki-67 ʫ 
ʷʜʨʘʭ ʝʧʽʪʝʣʽʦʮʠʪʽʚ 

 

ʐʘʨ ʝʧʽʪʝʣʽʶ ɿʘʧʘʣʝʥʥʷ ɯʥʪʘʢʪʥʠʡ ʧʘʨʦʜʦʥʪ 

ɹʘʟʘʣʴʥʠʡ (96,6 Ñ 2,12) % (95,3 Ñ 1,23) % 

ʐʠʧʫʚʘʪʠʡ (22,58 Ñ 3,81) %, ʨ ᾽ 0,05 (2,43 Ñ 0,42) % 

ɿʝʨʥʠʩʪʠʡ (1,32 Ñ 0,23) % (0,21 Ñ 0,02) % 
 

 

ɼʣʷ ʨʦʟʫʤʽʥʥʷ ʤʦʨʬʦʛʝʥʝʪʠʯʥʠʭ ʪʘ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʫ ʨʦʟʚʠʪʢʫ 

ʪʘ ʧʨʦʛʨʝʩʫʚʘʥʥʽ ʧʘʨʦʜʦʥʪʠʪʽʚ ʽʩʪʦʪʥʝ ʟʥʘʯʝʥʥʷ ʚʽʜʚʦʜʠʪʴʩʷ ʚʠʟʥʘʯʝʥʥʶ ʨʽʚʥʷ 

ʝʢʩʧʨʝʩʽʾ ʨʝʧʘʨʘʪʠʚʥʦʛʦ ʝʥʟʠʤʫ MGMT ʫ ʢʣʽʪʠʥʘʭ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ. 
 

ʆ6-ʄʝʪʠʣʛʫʘʥʽʥ-ɼʅʂ-ʤʝʪʠʣʪʨʘʥʩʬʝʨʘʟʘ (MGMT, ɸɻʊ) ï ʦʩʥʦʚʥʠʡ ʝʥʟʠʤ, 

ʷʢʠʡ ʚʠʜʘʣʷʻ ʤʝʪʠʣʴʥʽ ʪʘ ʘʣʢʽʣʴʥʽ ʛʨʫʧʠ ʟ ʥʫʢʣʝʦʪʠʜʽʚ ɼʅʂ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ 

ʧʽʜ ʚʧʣʠʚʦʤ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʘʣʢʽʣʫʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ. ɺʦʥʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʭʠʙʥʦʛʦ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʘʢʠʭ ʥʫʢʣʝʦʪʠʜʽʚ ʧʽʜ ʯʘʩ ʧʦʜʘʣʴʰʦʾ ʨʝʧʣʽʢʘʮʽʾ ʪʘ ʚʠʥʠʢʥʝʥʥʷ 

ʤʫʪʘʮʽʡ. ʗʢʱʦ ʦʩʪʘʥʥʽ ʟʥ ʘʭʦʜʷʪʴʩʷ ʫ ʛʝʥʘʭ- 
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ʧʨʦʪʦʦʥʢʦʛʝʥʘʭ ʯʠ ʛʝʥʘʭ-ʦʥʢʦʩʫʧʨʝʩʦʨʘʭ, ʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʥʢʦʪʨʘʥʩʬʦʨʤʘʮʽʷ 

ʢʣʽʪʠʥʠ, ʘʣʝ ʟʜʝʙʽʣʴʰʦʛʦ ʤʫʪʘʮʽʾ ʘʢʪʠʚʫʶʪʴ ʤʝʭʘʥʽʟʤʠ ʘʧʦʧʪʦʟʫ ʽ ʚʦʥʠ ʛʠʥʫʪʴ 

[58, 59]. 

 

ʇʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʫ ʨʝʧʣʽʢʘʮʽʾ ɼʅʂ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʤʦʜʠʬʽʢʘʮʽʾ 

ʘʟʦʪʠʩʪʠʭ ʦʩʥʦʚ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʝʥʝʪʠʯʥʦʾ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʧʨʦʛʨʝʩʫʚʘʥʥʷ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ [60]. 

 

ɿôʷʩʦʚʘʥʦ, ʱʦ ʷʜʨʘ ʢʣʽʪʠʥ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʽʥʪʘʢʪʥʦʛʦ ʧʘʨʦʜʦʥʪʘ 

ʝʢʩʧʨʝʩʫʚʘʣʠ MGMT ʥʘ ʨʽʚʥʽ (98,27 Ñ 2,06) % (ʨʠʩ. 26). ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 
 

MGMT ç+è ʷʜʝʨ ʰʘʨʽʚ ʝʧʽʪʝʣʽʶ ʷʩʝʥ ʩʪʘʥʦʚʠʣʦ (72,72 Ñ 3,67) %. MGMT ç+è 

ʷʜʨʘ ʢʣʽʪʠʥ ʬʽʙʨʦʟʥʦʾ ʪʢʘʥʠʥʠ ʧʝʨʽʦʜʦʥʪʘʣʴʥʦʾ ʱʽʣʠʥʠ ʚʠʷʚʠʣʠʩʷ 
 

ʣʠʰʝ ʫ (43,21 Ñ 4,87) %. ʂʽʣʴʢʽʩʪʴ ʦʩʪʨʽʚʮʽʚ ʄʘʣʷʩʝ ʟ MGMT ç+è ʷʜʨʘʤʠ 

ʩʪʘʥʦʚʠʣʘ (55,09 Ñ 4,12) %. ʈʽʚʝʥʴ MGMT ʧʽʜ ʯʘʩ ʟʘʧʘʣʝʥʥʷ ʧʘʨʦʜʦʥʪʘ ʧʦʩʪʽʡʥʦ 

ʟʥʠʞʫʚʘʚʩʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʛʘʣʴʤʫʚʘʥʥʷ ʨʝʧʘʨʘʪʠʚʥʠʭ ʚʽʜʥʦʚʥʠʭ ʧʨʦʮʝʩʽʚ ʫ 

ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ ʧʨʠ ʟʘʧʘʣʴʥʽʡ ʨʝʘʢʮʽʾ ʚ ʡʦʛʦ ʪʢʘʥʠʥʘʭ. 
 

ʇʦʯʘʪʢʦʚʽ ʢʣʽʪʠʥʥʽ ʫʰʢʦʜʞʝʥʥʷ ʫ ʧʘʨʘʙʘʟʘʣʴʥʦʤʫ ʰʘʨʽ ʝʧʽʪʝʣʽʶ ʪʢʘʥʠʥ 

ʧʘʨʦʜʦʥʪʘ ʤʘʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʨʝʧʘʨʘʪʠʚʥʦʛʦ ʝʥʟʠʤʫ MGMT, ʨʽʚʝʥʴ 

ʷʢʦʛʦ ʜʦʩʷʛʘʚ (85,71 Ñ 5,7) % (P < 0,05). ʂʽʣʴʢʽʩʪʴ MGMT ç+è ï ʷʜʝʨ ʢʣʽʪʠʥ 

ʧʨʦʤʽʞʥʦʛʦ ʰʘʨʫ ʟʘʣʠʰʘʣʘʩʷ ʩʪʘʣʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʪʘʢʪʥʠʤ ʧʘʨʦʜʦʥʪʦʤ ʽ 

ʜʦʨʽʚʥʶʚʘʣʘ (71,32 Ñ 3,73) % (P > 0,05). ʇʦʚʝʨʭʥʝʚʠʡ ʰʘʨ ʷʩʝʥʥʦʛʦ ʝʧʽʪʝʣʽʶ ʤʘʚ 
 

ʜʝʱʦ  ʟʥʠʞʝʥʽ  ʧʦʢʘʟʥʠʢʠ    MGMT    ʧʦʟʠʪʠʚʥʠʭ  ç+è  ï  ̫ ʜʝʨ, ʷʢʽ ʜʦʩʷʛʘʣʠ 

(61,22 Ñ 2,71) %   ʧʨʠ P < 0,05  (ʨʠʩ. 27). ʂʽʣʴʢʽʩʪʴ MGMT ç+è ʷʜʝʨ ʢʣʽʪʠʥ 

ʢʽʩʪʢʦʚʦʾ  ʪʢʘʥʠʥʠ  ʥʝ  ʟʤʽʥʶʚʘʣʘʩʷ  ʪʘ  ʟʙʝʨʽʛʘʣʘʩʷ  ʥʘ  ʚʠʩʦʢʦʤʫ  ʨʽʚʥʽ ï  (95,89 

Ñ 1,82) %.   
 

ʌʽʙʨʦʟʥʘ ʪʢʘʥʠʥʘ ʧʝʨʽʦʜʦʥʪʘʣʴʥʦʾ ʱʽʣʠʥʠ ʥʘ ʚʩʽʡ ʾʾ ʜʦʚʞʠʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʘʣʘ ʨʽʟʥʽ ʨʽʚʥʽ ʝʢʩʧʨʝʩʽʾ MGMT ç+è ï ʷʜʝʨ ʧʦʯʘʪʢʦʚʠʭ ʧʦʰʢʦʜʞʝʥʴ. ɺʝʨʭʥʷ ʪʘ 

ʩʝʨʝʜʥʷ ʪʨʝʪʠʥʠ ʧʝʨʽʦʜʦʥʪʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʟʤʝʥʰʝʥʥʷʤ MGMT ç+è ï ʷʜʝʨ 

ʬʽʙʨʦʙʣʘʩʪʽʚ. ʋ ʢʣʽʪʠʥʘʭ ʚʝʨʭʥʴʦʾ ʪʨʝʪʠʥʠ ʧʝʨʽʦʜʦʥʪʘʣʴʥʦʾ ʱʽʣʠʥʠ ʮʝʡ ʧʦʢʘʟʥʠʢ 

ʩʪʘʥʦʚʠʚ (12,47 Ñ 3,57) % P Ó 0,05. ʋ ʢʣʽʪʠʥʘʭ ʩʝʨʝʜʥʴʦʾ ʪʨʝʪʠʥʠ ʧʝʨʽʦʜʦʥʪʘ 
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MGMT ç+è ï ʷʜʨʘ ʩʪʘʥʦʚʠʣʠ (32,47 Ñ 5,24) % P Ó 0,05. ʇʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ 
 

MGMT  ç+è ï ʷʜʝʨ ʚʽʜʤʽʯʘʚʩʷ ʫ  ʥʠʞʥʽʡ  ʪʨʝʪʠʥʽ  ʧʝʨʽʦʜʦʥʪʘʣʴʥʦʾ  ʱʽʣʠʥʠ ï 
 

(57,86 Ñ 10,86) %. ɽʧʽʪʝʣʽʘʣʴʥʽ ʦʩʪʨʽʚʮʽ ʄʘʣʷʩʝ ʤʘʣʠ ʩʪʘʣʠʡ ʨʽʚʝʥʴ MGMT ï 
 

ʢʣʽʪʠʥ ʟ ç+è ʷʜʨʘʤʠ ï (51,26 Ñ 7,33) %. 
 

ʉʪʘʜʽʷ ʛʣʠʙʦʢʠʭ ʢʣʽʪʠʥʥʠʭ ʫʰʢʦʜʞʝʥʴ ʥʝ ʚʠʷʚʠʣʘ ʯʽʪʢʦʾ ʢʘʨʪʠʥʠ ʨʽʟʢʠʭ 

ʟʤʽʥ ʢʽʣʴʢʦʩʪʽ MGMT ç+è ʷʜʝʨ ʢʣʽʪʠʥ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ ʧʽʜ ʯʘʩ ʡʦʛʦ ʟʘʧʘʣʝʥʥʷ. 
 

ɽʧʽʪʝʣʽʡ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʦʩʥʦʚʥʠʤʠ ʟʤʽʥʘʤʠ ʫ ʧʨʦʤʽʞʥʦʤʫ ʪʘ ʧʦʚʝʨʭʥʝʚʦʤʫ 

ʰʘʨʘʭ ʢʣʽʪʠʥ. ʇʦʚʝʨʭʥʝʚʠʡ ʰʘʨ ʤʘʚ (54,68 Ñ 1,71) % (P Ó 0,05) MGMT ï 
 

ʧʦʟʠʪʠʚʥʠʭ  ʢʣʽʪʠʥ.  ʇʨʦʤʽʞʥʠʡ  ʰʘʨ  ï  (41,35  Ñ  2,75)  %  (P  Ó  0,01)  MGMT ï 
 

ʧʦʟʠʪʠʚʥʠʭ ʢʣʽʪʠʥ. ʇʘʨʘʙʘʟʘʣʴʥʠʡ ʰʘʨ ʧʦʢʘʟʘʚ ʩʪʘʣʝ ʟʥʘʯʝʥʥʷ MGMT ï 
 

ʧʦʟʠʪʠʚʥʠʭ  ʢʣʽʪʠʥ  ʥʘ  ʨʽʚʥʽ  (70,03  Ñ  9,85)  %.  ʂʽʩʪʢʦʚʘ  ʪʢʘʥʠʥʘ  ʟʘ  ʢʽʣʴʢʽʩʪʶ 
 

MGMT  ï  ʧʦʟʠʪʠʚʥʠʭ  ʢʣʽʪʠʥ  ʙʫʣʘ  ʥʘ  ʨʽʚʥʽ  ʽʥʪʘʢʪʥʦʛʦ  ʧʘʨʦʜʦʥʪʘ ʽ  ʜʦʩʷʛʘʣʘ 
 

(98,25 Ñ 3,52) %. ʌʽʙʨʦʟʥʘ ʪʢʘʥʠʥʘ ʧʝʨʽʦʜʦʥʪʘʣʴʥʦʾ ʱʽʣʠʥʠ ʧʽʜ ʯʘʩ ʢʣʽʪʠʥʥʠʭ 

ʧʦʰʢʦʜʞʝʥʴ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʪʘʢʠʤʠ ʩʘʤʠʤʠ ʟʤʽʥʘʤʠ, ʷʢ ʽ ʧʨʠ ʧʦʯʘʪʢʦʚʠʭ 

ʧʦʰʢʦʜʞʝʥʥʷʭ. ɺʝʨʭʥʷ ʪʨʝʪʠʥʘ ʧʝʨʽʦʜʦʥʪʘʣʴʥʦʾ ʱʽʣʠʥʠ ʤʘʣʘ (15,55 Ñ 2,17) % 
 

MGMT ç+è ï ʷʜʝʨ. ʉʝʨʝʜʥʷ ʪʨʝʪʠʥʘ ʚʠʷʚʣʷʣʘ (29,89 Ñ 5,87) % (P Ó 0,05) MGMT 
 

ç+è ï ʷʜʝʨ. ʉʪʘʣʠʡ ʨʽʚʝʥʴ MGMT ç+è ï ʷʜʝʨ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʥʠʞʥʽʡ ʪʨʝʪʠʥʽ 

ʧʝʨʽʦʜʦʥʪʘʣʴʥʦʾ ʱʽʣʠʥʠ ï (48,23 Ñ 6,25) %. ɺ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʦʩʪʨʽʚʮʷʭ ʄʘʣʷʩʝ 

ʚʽʜʟʥʘʯʘʚʩʷ ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ MGMT ç+èʢʣʽʪʠʥ ï 63,28 Ñ 5,76%. 
 

ɿʘʣʝʞʥʦ ʚʽʜ ʝʢʩʧʨʝʩʽʾ MGMT ʤʠ ʪʘʢʦʞ ʚʠʜʽʣʠʣʠ ʧʦʜʽʣ ʪʢʘʥʠʥʥʠʭ 

ʧʦʰʢʦʜʞʝʥʴ ʥʘ ʧʦʯʘʪʢʦʚʽ ʡ ʪʷʞʢʽ. ʇʦʯʘʪʢʦʚʽ ʪʢʘʥʠʥʥʽ ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ 

ʩʪʘʣʦʶ ʢʽʣʴʢʽʩʪʶ MGMT ç+è -ʢʣʽʪʠʥ ʫ ʧʨʦʤʽʞʥʦʤʫ ʪʘ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʘʭ 

ʝʧʽʪʝʣʽʶ ʱʦʜʦ ʢʣʽʪʠʥʥʠʭ ʧʦʰʢʦʜʞʝʥʴ, ʦʜʥʘʢ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʪʘʢʪʥʠʤ ʧʘʨʦʜʦʥʪʦʤ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ MGMT ʫ ʧʨʦʤʽʞʥʦʤʫ ʰʘʨʽ ʜʦ 
 

(43,52 Ñ 6,78) % (P < 0,05), ʫ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ ï ʜʦ (55,82 Ñ 3,5) % (P < 0,05) 
 

(ʨʠʩ. 28). 
 

ʇʘʨʘʙʘʟʘʣʴʥʠʡ ʰʘʨ ʟʙʝʨʽʛʘʚ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ MGMT ç+è ï ʢʣʽʪʠʥ ʽ ʜʦʩʷʛʘʚ 
 

(65,31 Ñ 5,87) %. ʂʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ  ʪʘʢʦʞ ʚʽʜʦʙʨʘʞʘʣʘ ʚʠʩʦʢʠʡ  ʩʪʘʣʠʡ ʚʤʽʩʪ 
 

MGMT ç+è ï ʢʣʽʪʠʥ ʟ ʥʝʟʥʘʯʥʦʶ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʟʥʠʞʝʥʥʷ ï (92,53 Ñ 4,21) %. 
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ɿʥʘʯʥʠʭ ʢʽʣʴʢʽʩʥʠʭ ʟʤʽʥ MGMT ç+è ï ʢʣʽʪʠʥ ʟʘʟʥʘʣʘ ʚʝʨʭʥʷ ʪʨʝʪʠʥʘ 
 

ʧʝʨʽʦʜʦʥʪʘʣʴʥʦʾ  ʱʽʣʠʥʠ, ʜʝ  ʾʭ ʢʽʣʴʢʽʩʪʴ  ʟʤʝʥʰʠʣʘʩʷ  ʜʦ  (9,03 Ñ 1,78)  % 

(ʈ Ò 0,001).  ʉʝʨʝʜʥʷ  ʪʘ ʥʠʞʥʷ ʪʨʝʪʠʥʠ  ʧʝʨʽʦʜʦʥʪʘʣʴʥʦʾ  ʱʽʣʠʥʠ ʪʘ ʦʩʪʨʽʚʮʽ 

ʄʘʣʷʩʝ ʤʘʣʠ ʜʦʩʠʪʴ ʚʠʩʦʢʫ ʢʽʣʴʢʽʩʪʴ MGMT ç+è ï ʢʣʽʪʠʥ, ʱʦ ʧʝʨʝʙʫʚʘʣʠ ʥʘ 

ʨʽʚʥʽ  ʧʦʯʘʪʢʦʚʦʛʦ  ʧʦʰʢʦʜʞʝʥʥʷ  ʪʘ  ʩʪʘʥʦʚʠʣʠ  ʚʽʜʧʦʚʽʜʥʦ  (29,89 Ñ 5,87)  % 

(P < 0,05), (48,23 Ñ 6,25) % (P < 0,05), (63,28 Ñ 5,76) % (P < 0,01).   
 

ʇʽʜ ʯʘʩ ʪʷʞʢʦʛʦ ʪʢʘʥʠʥʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ 
 

MGMT ç+è ï ʢʣʽʪʠʥ ʫ ʚʩʽʭ ʪʢʘʥʠʥʘʭ, ʢʨʽʤ ʢʽʩʪʢʦʚʦʾ, ʜʝ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʥʘ ʨʽʚʥʽ 
 

(95,77 Ñ 0,98) %. ɽʧʽʪʝʣʽʘʣʴʥʘ ʪʢʘʥʠʥʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʥʘʡʙʽʣʴʰʠʤ 

ʟʥʠʞʝʥʥʷʤ MGMT ç+è ï ʢʣʽʪʠʥ ʫ ʧʨʦʤʽʞʥʦʤʫ ʰʘʨʽ, ʜʝ ʾʭ ʢʽʣʴʢʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 

ʣʠʰʝ (2,1 Ñ 1,71) %. ʇʘʨʘʙʘʟʘʣʴʥʠʡ ʽ ʧʦʚʝʨʭʥʝʚʠʡ ʰʘʨʠ ʤʽʩʪʠʣʠ ʚʽʜʧʦʚʽʜʥʦ 
 

(10,24 Ñ 2,71) (P <  0,01)  ʪʘ  (5,26 Ñ 1,14) % (P  < 0,01) MGMT ç+è  ï  ʢʣʽʪʠʥ. 
 

ʌʽʙʨʦʟʥʘ ʪʢʘʥʠʥʘ ʧʝʨʽʦʜʦʥʪʘʣʴʥʦʾ ʱʽʣʠʥʠ ʧʨʠ ʪʷʞʢʦʤʫ ʪʢʘʥʠʥʥʦʤʫ 

ʧʦʰʢʦʜʞʝʥʥʽ ʚʽʜʦʙʨʘʞʘʣʘ ʨʽʚʥʦʤʽʨʥʝ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ MGMT ç+è ï ʢʣʽʪʠʥ 

ʱʦʜʦ ʽʥʪʘʢʪʥʦʛʦ ʧʘʨʦʜʦʥʪʘ. ʊʘʢ, ʚʝʨʭʥʷ ʪʨʝʪʠʥʘ ʤʘʣʘ (14,33 Ñ 4,70) % (P < 0,01) 
 

ʪʘʢʠʭ ʢʣʽʪʠʥ, ʱʦ ʚʠʱʝ ʚʽʜ ʧʦʯʘʪʢʦʚʠʭ ʧʦʰʢʦʜʞʝʥʴ. ʉʝʨʝʜʥʷ ʪʘ ʥʠʞʥʷ ʪʨʝʪʠʥʠ 
 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʥʘʷʚʥʽʩʪʶ MGMT ç+è - ʢʣʽʪʠʥ ʥʘ ʨʽʚʥʽ (25,78 Ñ 4,72) 
 

(P < 0,05) ʪʘ (21,80 Ñ 3,26) % (P < 0,05) ʚʽʜʧʦʚʽʜʥʦ. ʇʨʘʢʪʠʯʥʦ ʚʜʚʽʯʽ ʟʥʠʟʠʚʩʷ 

ʨʽʚʝʥʴ MGMT ç+è ï ʢʣʽʪʠʥ ʚ ʦʩʪʨʽʚʮʷʭ ʄʘʣʷʩʝ ʪʘ ʜʦʨʽʚʥʶʚʘʚ (31,50 Ñ 7,20) % (P 

< 0,05). 
 

ɿʥʠʞʝʥʥʷ MGMT ç+è ï ʢʣʽʪʠʥ ʜʦ (71,34 Ñ 5,38) % (P < 0,05) ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ 

ʫ ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ ʧʽʜ ʯʘʩ ʭʨʦʥʽʟʘʮʽʾ ʫʰʢʦʜʞʝʥʥʷ ʟ ʧʨʠʻʜʥʘʥʠʤ ʟʘʧʘʣʴʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ. ʋʩʽ ʰʘʨʠ ʝʧʽʪʝʣʽʶ ʪʘ ʦʩʪʨʽʚʮʽ ʄʘʣʷʩʝ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ 
 

MGMT ç-è ï ʢʣʽʪʠʥʘʤʠ. ʌʽʙʨʦʙʣʘʩʪʠ ʬʽʙʨʦʟʥʦʾ ʪʢʘʥʠʥʠ ʚʝʨʭʥʴʦʾ ʪʨʝʪʠʥʠ 

ʧʝʨʽʦʜʦʥʪʘʣʴʥʦʾ ʱʽʣʠʥʠ ʧʨʘʢʪʠʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʚʽʜʩʫʪʥʽʩʪʶ MGMT 

ç+èʢʣʽʪʠʥ ï (1,57 Ñ 0,36) %. ʋʜʚʽʯʽ ʟʥʠʟʠʚʩʷ ʨʽʚʝʥʴ MGMT ç+è ï ʢʣʽʪʠʥ ʫ 

ʩʝʨʝʜʥʽʡ ʪʘ ʥʠʞʥʽʡ ʪʨʝʪʠʥʘʭ ʧʝʨʽʦʜʦʥʪʘʣʴʥʦʾ ʱʽʣʠʥʠ ʽ ʩʪʘʥʦʚʠʚ ʚʽʜʧʦʚʽʜʥʦ 
 

(10,27 Ñ 3,85) (P < 0,05) ʪʘ (9,55 Ñ 1,71) % (P < 0,05). 
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ʊʷʞʢʝ ʫʨʘʞʝʥʥʷ ʟʽ ʚʪʦʨʠʥʥʦʶ ʘʣʴʪʝʨʘʮʽʻʶ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʦʩʷ ʚʽʜʩʫʪʥʽʩʪʶ 
 

MGMT ç+è ï ʢʣʽʪʠʥ ʫ ʚʩʽʭ ʪʢʘʥʠʥʘʭ, ʢʨʽʤ ʢʽʩʪʢʦʚʦʾ, ʪʘ ʧʘʨʘʙʘʟʘʣʴʥʦʛʦ ʰʘʨʫ 

ʝʧʽʪʝʣʽʶ, ʜʝ ʧʦʢʘʟʥʠʢ ʙʫʚ ʥʘ ʨʽʚʥʽ (73,21 Ñ 4,81) (P < 0,05) ʽ (15,21 Ñ 4,03) % (P < 

0,05) ʚʽʜʧʦʚʽʜʥʦ. 
 

ʇʨʦʛʨʝʩʫʶʯʝ ʥʝʢʨʦʪʠʯʥʝ ʫʰʢʦʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʦʩʷ ʣʠʰʝ ʥʝʟʥʘʯʥʦʶ 

ʢʽʣʴʢʽʩʪʶ MGMT ç+è ï ʢʣʽʪʠʥ ʫ ʧʘʨʘʙʘʟʘʣʴʥʦʤʫ ʰʘʨʽ ʝʧʽʪʝʣʽʶ ï (10,23 Ñ 2,98) 
 

%. ʂʽʣʴʢʽʩʪʴ MGMT ç+è ï ʢʣʽʪʠʥ ʚ ʽʥʰʠʭ ʪʢʘʥʠʥʘʭ ʧʨʘʢʪʠʯʥʦ ʥʝ ʙʫʣʦ. 
 

ɿʤʽʥʘ ʭʘʨʘʢʪʝʨʫ ʝʢʩʧʨʝʩʽʾ MGMT ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʽʩʮʝʚʽ 

ʨʦʟʣʘʜʠ ʫ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ. ɿʦʢʨʝʤʘ, ʝʢʩʧʨʝʩʽʷ MGMT ʻ ʥʘʩʣʽʜʢʦʤ ʣʦʢʘʣʴʥʠʭ 

ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʨʽʟʥʦʛʦ ʛʝʥʝʟʫ. ʈʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʝʥʟʠʤʫ ʚ ʥʦʨʤʽ ʪʘ 

ʧʘʪʦʣʦʛʽʾ ʥʘʚʝʜʝʥʠʡ ʫ ʪʘʙʣʠʮʽ 5. 
 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʨʦʟʚʠʪʢʫ ʧʘʨʦʜʦʥʪʠʪʫ 

ʧʨʦʚʦʜʠʚʩʷ ʘʥʘʣʽʟ ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ MMP-1 ʷʢ ʦʜʥʦʛʦ ʟ ʜʦʜʘʪʢʦʚʠʭ ʧʨʦʛʥʦʩʪʠʯʥʠʭ 

ʬʘʢʪʦʨʽʚ. ɸʜʞʝ ʚʽʜʦʤʦ, ʱʦ MMP-1 ʻ ʤʘʨʢʝʨʦʤ. 
 

ʄʘʪʨʠʢʩ ʤʝʪʠʣʧʨʦʪʝʾʥʘʟʠ ʄʄʈ, ʛʨʫʧʘ ʮʠʥʢʦʚʤʽʩʥʠʭ ʧʨʦʪ ʝʾʥʽʚ, ʱʦ 

ʥʘʨʘʭʦʚʫʶʪʴ 25 ʨʽʟʥʠʭ ʙʽʣʢʽʚ, ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʫʡʥʘʮʽʾ ʢʦʣʘʛʝʥʫ. MMP -1, -8, -13 

ʻ ʢʦʣʘʛʝʥʘʟʘʤʠ, MMP-2, -9 ï ʞʝʣʘʪʠʥʘʟʘʤʠ, MMP-3, -10 ï 
 

ʩʪʨʦʤʘʣʽʟʠʥʘʟʘʤʠ,  MMP-7,  -26  ï  ʤʝʪʠʣʩʠʥʪʝʪʘʟʘʤʠ,  MMP-14,  -1,  -7,  -24  ï 
 

ʤʝʤʙʨʘʥʥʠʤʠ ʪʠʧʘʤʠ [61]. ʄʄʈ-1 ʚ ʘʢʪʠʚʥʦʤʫ ʚʠʛʣʷʜʽ ʨʫʡʥʫʻ ʢʦʣʘʛʝʥ, ʚʽʥ 

ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʚ ʨʽʟʥʠʭ ʚʠʜʘʭ ʧʫʭʣʠʥ ʪʘ ʩʪʨʦʤʘʣʴʥʠʭ 

ʢʣʪ̔ʠʥʘʭ ʫ ʥʦʨʤʽ. ʂʦʣʘʛʝʥ IV ʪʠʧʫ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʩʪʨʫʢʪʫʨʽ ʙʘʟʘʣʴʥʦʾ 

ʤʝʤʙʨʘʥʠ. ʅʝʘʢʪʠʚʥʘ ʬʦʨʤʘ ʄʄʈ -1 ʤʘʻ ʚʘʛʫ 72 ʢɼʘ, ʘʢʪʠʚʥʘ ï 
 

62 ʢɼʘ. ʇʝʨʝʭʽʜ ʽʟ ʥʝʘʢʪʠʚʥʦʾ ʚ ʘʢʪʠʚʥʫ ʬʦʨʤʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʘʨʤʘ 

(p-Aminophenylmercuric acetate) [62]. ɯʥʛʽʙʫʚʘʥʥʷ ʘʢʪʠʚʦʚʘʥʦʛʦ ʄʄʈ -1 
 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ TIMP-2 [63, 64]. ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʄʄʈ -1 ʙʽʣʢʘ 

ʩʠʥʪʝʟʫʻʪʴʩʷ ʧʨʠ ʛʝʧʘʪʠʪʽ ʉ [65]. ʌʫʥʜʘʤʝʥʪʘʣʴʥʠʤʠ ʜʦʩʣʽ ʜʞʝʥʥʷʤʠ ʜʦʚʝʜʝʥʘ 

ʨʦʣʴ ʄʄʈ-1 ʫ ʧʨʦʮʝʩʘʭ ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ ʟʘʧʘʣʝʥʥʷ, ʘʪʝʨʦʩʢʣʝʨʦʟʽ ʪʘ 

ʪʨʦʤʙʦʫʪʚʦʨʝʥʥʽ [66]. ʇʝʣʪ ʪʘ ʽʥ. (2002 ʨ.) ʜʦʚʝʣʠ, ʱʦ ʙʘʢʪʝʨʽʷ Prevotella 

intermedia ʟʜʘʪʥʘ ʽʥʜʫʢʫʚʘʪʠ ʚʠʨʦʙʣʝʥʥʷ ʘʢʪʠʚʘʪʦʨʽʚ ʄʄʈ ʦʩʪʝʦʙʣʘʩʪʽʚ 

 
 
 
 

59 



 

ʧʘʨʦʜʦʥʪʘ ʤʠʰʽ [67]. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʫ [68] ʚʠʷʚʣʝʥʠʡ 

ʪʨʠʤʦʣʝʢʫʣʷʨʥʠʡ ʚʧʣʠʚ MT1-MMP/TIMP2/MMP2 ʥʘ ʘʛʨʝʛʘʮʽʶ ʪʨʦʤʙʦʮʠʪʘʨʥʠʭ 

ʧʣʘʩʪʠʥʦʢ. 
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ʊʘʙʣʠʮʷ 5 ï ʈʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ MGMT ʫ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ ʚ ʥʦʨʤʽ ʪʘ ʧʽʜ ʯʘʩ ʟʘʧʘʣʝʥʥʷ 
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 ʧʦʯʘʪʢʦʚʽ ʪʷʞʢʽ 
    ʊʢʘʥʠʥʥʝ ʫʰʢʦʜʞʝʥʥʷ 

ʊʢʘʥʠʥʘ      
     

ʇʘʨʘʙʘʟʘʣʴʥʠʡ 

75,31 Ñ 7,83 85,71 Ñ 5,7 70,03 Ñ 9,85 65,31 Ñ 5,87 10,24 Ñ 2,71 
ʰʘʨ ʝʧʽʪʝʣʽʶ      

ʇʨʦʤʽʞʥʠʡ ʰʘʨ 72,84 Ñ 2,78 
71,32 Ñ 3,73 41,35 Ñ 2,75 43,52 Ñ 6,78 2,1 Ñ 1,71 

ʝʧʽʪʝʣʽʶ  

     

ʇʦʚʝʨʭʥʝʚʠʡ ʰʘʨ 70,33 Ñ 3,24 
61,22 Ñ 2,71 54,68 Ñ 1,71 55,82 Ñ 3,5 5,26 Ñ 1,14 

ʝʧʽʪʝʣʽʶ  

     

ʂʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ 98,27 Ñ 2,06 95,89 Ñ 1,82 98,25 Ñ 3,52 92,53 Ñ 4,21 95,77 Ñ 0,98 

ʌʽʙʨʦʟʥʘ ʪʢʘʥʠʥʘ      

ʚʝʨʭʥʴʦʾ ʪʨʝʪʠʥʠ 
41,56 Ñ 7,83 12,47 Ñ 3,57 15,55 Ñ 2,17 9,03 Ñ 1,78 14,33 Ñ 4,70 

ʧʝʨʽʦʜʦʥʪʘʣʴʥʦʾ      

ʱʽʣʠʥʠ      

ʌʽʙʨʦʟʥʘ ʪʢʘʥʠʥʘ      

ʩʝʨʝʜʥʴʦʾ ʪʨʝʪʠʥʠ 

44,37 Ñ 2,10 32,47 Ñ 5,24 29,89 Ñ 5,87 31,91 Ñ 2,72 25,78 Ñ 4,72 
ʧʝʨʽʦʜʦʥʪʘʣʴʥʦʾ      

ʱʽʣʠʥʠ      

ʌʽʙʨʦʟʥʘ ʪʢʘʥʠʥʘ      

ʥʠʞʥʴʦʾ ʪʨʝʪʠʥʠ 

43,71 Ñ 1,74 57,86 Ñ 10,86 48,23 Ñ 6,25 51,71 Ñ 2,34 21,80 Ñ 3,26 
ʧʝʨʽʦʜʦʥʪʘʣʴʥʦʾ      

ʱʽʣʠʥʠ      

ʆʩʪʨʽʚʮʽ ʄʘʣʷʩʝ 55,09 Ñ 4,12 51,26 Ñ 7,33 63,28 Ñ 5,76 57,89 Ñ 7,23 31,50 Ñ 7,20 
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ʋ ʢʦʥʪʨʦʣʽ ʚʽʜʟʥʘʯʝʥʦ ʚʽʜʩʫʪʥʽʩʪʴ ʘʙʦ ʥʝʟʥʘʯʥʠʡ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʄʄʈ-1. 
 

ʈʠʩʫʥʢʠ 29, 30 ʚʽʜʦʙʨʘʞʘʶʪʴ ʝʢʩʧʨʝʩʽʶ ʄʄʈ-1 ʪʘ ʢʦʣʘʛʝʥʫ ʫ ʚʣʘʩʥʽʡ ʧʣʘʩʪʠʥʮʽ 

ʷʩʝʥ. 
 

ʅʘ ʨʠʩʫʥʢʫ 31 ʧʦʢʘʟʘʥʘ ʧʽʜʚʠʱʝʥʘ ʝʢʩʧʨʝʩʽʷ ʄʄʈ-1 ʚ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʰʘʨʘʭ 

ʽ ʣʝʡʢʦʮʠʪʘʨʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ ʚ ʧʘʨʦʜʦʥʪʽ ʫ ʭʚʦʨʠʭ ʟ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ. ɿʘʧʘʣʝʥʥʷ 

ʧʘʨʦʜʦʥʪʘ ʩʧʨʠʷʻ ʝʢʩʧʨʝʩʽʾ ʄʄʈ-1 ʝʧʽʪʝʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ. ʄʄʈ-1 
 

ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʚʣʘʩʥʫ ʧʣʘʩʪʠʥʢʫ. ʇʽʜʚʠʱʝʥʘ ʘʢʪʠʚʥʽʩʪʴ ʄʄʈ-1 ʤʦʞʝ 

ʧʦʷʩʥʠʪʠ ʟʤʽʥʠ ʢʦʣʘʛʝʥʫ ʫ ʚʣʘʩʥʽʡ ʧʣʘʩʪʠʥʮʽ (ʨʠʩ. 32). 
 

ɽʢʩʧʨʝʩʽʷ ʄʄʈ-1 ʫ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ ʫ ʭʚʦʨʠʭ ʟ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ ʙʫʣʘ 

ʧʽʜʪʚʝʨʜʞʝʥʘ ʥʘʷʚʥʽʩʪʶ ʢʦʨʠʯʥʝʚʠʭ ʟʘʙʘʨʚʣʝʥʴ ʮʠʪʦʧʣʘʟʤʠ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʰʘʨʽʚ 

ʽ ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ. ɿʘʛʘʣʦʤ ʬʘʨʙʫʚʘʥʥʷ ʄʄʈ-1 ʙʫʣʦ ʙʽʣʴʰ 

ʽʥʪʝʥʩʠʚʥʠʤ ʫ ʙʘʟʘʣʴʥʦʤʫ ʰʘʨʽ ʢʣʽʪʠʥ. ʄʄʈ-1 ʫ ʟʨʘʟʢʘʭ ʰʘʨʽʚ ʝʧʽʪʝʣʽʶ ʧʽʜ ʯʘʩ 

ʟʘʧʘʣʝʥʥʷ ʜʦʩʷʛʘʚ (95,80 Ñ 2,43) % (ʨ < 0,001). ʋ ʚʣʘʩʥʽʡ ʧʣʘʩʪʠʥʮʽ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʟ ʣʝʡʢʦʮʠʪʘʨʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʄʄʈ-1 ʩʪʘʥʦʚʠʚ 
 

(41,21 Ñ 3,86) % (p < 0,05). 
 

ɽʢʩʧʨʝʩʽʷ ʄʄʈ-1 ʫ ʭʚʦʨʠʭ ʽʟ ʟʘʧʘʣʝʥʥʷʤ ʧʘʨʦʜʦʥʪʘ ʙʝʟ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʠʭ 

ʟʤʽʥ ʚʠʨʘʞʝʥʘ ʥʝʟʥʘʯʥʦ. ʈʠʩʫʥʦʢ 33 ʚʽʜʦʙʨʘʞʘʻ ʝʢʩʧʨʝʩʽʶ ʄʄʈ-1 ʚ 
 

ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʰʘʨʘʭ ʽ ʜʦʨʽʚʥʶʻ (35,10 Ñ 4,89) % (p < 0,05). ʇʦʟʠʪʠʚʥʽ ʄʄʈ-1- 
 

ʢʣʽʪʠʥʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʪʘʢʦʞ ʫ ʣʝʡʢʦʮʠʪʘʨʥʠʭ ʽʥʬʽʣʴʪʨʘʪʘʭ ï (48,23 Ñ 5,24) % 
 

(ʈ < 0,05). ɽʢʩʧʨʝʩʽʷ ʄʄʈ-1 ʙʫʣʘ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦʶ ʚ ʙʘʟʘʣʴʥʦʤʫ ʰʘʨʽ ʢʣʽʪʠʥ. 
 

ʈʠʩʫʥʦʢ 34 ʚʽʜʦʙʨʘʞʘʻ ʟʤʽʥʠ ʢʦʣʘʛʝʥʫ ʫ ʭʚʦʨʠʭ ʽʟ ʟʘʧʘʣʝʥʥʷʤ ʙʝʟ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʦʛʦ ʫʨʘʞʝʥʥʷ. 
 

ʆʩʪʝʦʧʦʥʪʠʥ, ʚʽʜʦʤʠʡ ʷʢ OPN, T-lymphocyte activation-1, Eta-1, ʷʚʣʷʻ 

ʩʦʙʦʶ ʛʣʽʢʦʬʦʩʬʦʧʨʦʪʝʾʥ ʟ ʽʤʫʥʦʨʝʛʫʣʶʚʘʣʴʥʦʶ, ʪʢʘʥʠʥʦʨʝʤʦʜʝʣʶʚʘʣʴʥʦʶ 

ʬʫʥʢʮʽʷʤʠ ʫ ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ. ɺʽʥ ʩʪʠʤʫʣʶʻ ʢʣʽʪʠʥʥʠʡ ʨʽʩʪ ʫ ʥʦʨʤʽ ʪʘ 

ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʧʫʭʣʠʥ ʧʨʠ ʧʘʪʦʣʦʛʽʾ. ʆʩʪʝʦʧʦʥʪʠʥ ʷʚʣʷʻ ʩʦʙʦʶ ʥʝʚʝʣʠʢʠʡ 

ʣʽʛʘʥʜ ʩʠʩʪʝʤʠ small integrin-binding ligand N-linked glycoprotein (SIBLING), 
 

ʩʢʣʘʜʦʚʠʤʠ ʮʴʦʛʦ ʩʽʤʝʡʩʪʚʘ ʻ ʢʽʩʪʢʦʚʠʡ ʩʽʘʣʦʧʨʦʪʝʾʥ BSP, ʟʫʙʯʘʩʪʠʡ ʤʘʪʨʠʢʩ-

ʧʨʦʪʝʾʥ DMP1, ʟʫʙʯʘʩʪʠʡ ʩʽʘʣʦʬʦʩʬʦʧʨʦʪʝʾʥ (DSPP), ʝʥʘʤʝʣʽʥ 
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(ENAM) ʪʘ ʤʘʪʨʠʢʩ-ʝʢʩʪʨʘʮʝʣʶʣʷʨʥʦ-ʬʦʩʬʦʛʣʽʢʦʧʨʦʪʝʾʥ MEPE. ʄʘʩʘ 

ʘʢʪʠʚʥʦʛʦ ʦʩʪʝʦʧʦʥʪʠʥʫ ʩʪʘʥʦʚʠʪʴ 31 ʢɼʘ, ʥʝʘʢʪʠʚʥʘ ʬʦʨʤʘ ʟʥʘʯʥʦ ʚʘʞʯʘ ï 
 

75 ʢɼʘ. 

 

ʆʩʪʝʦʧʦʥʪʠʥ (OPN) ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʚ ʪʢʘʥʠʥʘʭ ʥʠʨʢʠ, ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥʘʭ, 

ʘʢʪʠʚʥʠʭ ʤʘʢʨʦʬʘʛʘʭ, ʣʽʤʬʦʮʠʪʘʭ ʪʘ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ [ 69]. 
 

OPN  ʫ  ʢʽʩʪʢʦʚʽʡ  ʪʢʘʥʠʥʽ  ʩʪʠʤʫʣʶʻ  ʘʜʛʝʟʽʶ  ʦʩʪʝʦʢʣʘʩʪʽʚ  ʪʘ,  ʷʢ  ʥʘʩʣʽʜʦʢ, 
 

ʚʧʣʠʚʘʻ ʥʘ ʨʝʟʦʨʙʮʽʶ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. ʋ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ 
 

[70] ʥʘ ʤʠʰʘʭ ʽʟ ʜʝʬʽʮʠʪʦʤ ʦʩʪʝʦʧʦʥʪʠʥʫ ʜʦʩʣʽʜʥʠʢʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʩʠʥʦʚʽʘʣʴʥʫ 

ʛʽʧʝʨʧʣʘʟʽʶ, ʤʦʥʦʥʫʢʣʝʘʨʥʫ ʢʣʽʪʠʥʥʫ ʽʥʬʽʣʴʪʨʘʮʽʶ ʚ ʦʨʛʘʥʘʭ ʽ ʩʠʩʪʝʤʘʭ, ʝʨʦʟʽʾ 

ʪʘ ʢʘʨʽʻʩ ʢʽʩʪʦʢ, ʜʝʩʪʨʫʢʮʽʶ ʭʨʷʱʦʚʦʾ ʪʢʘʥʠʥʠ. ɯʩʪʦʪʥʠʡ ʚʧʣʠʚ OPN ʥʘ 

ʤʝʪʘʙʦʣʽʟʤ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʧʨʦʷʚʣʷʻʪʴʩʷ ʪʠʤ, ʱʦ ʚʽʥ ʽʥʛʽʙʫʻ ʟʙʝʨʝʞʝʥʥʷ 

ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ. OPN ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 

ʥʝʢʦʣʘʛʝʥʦʚʠʭ ʙʽʣʢʽʚ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. OPN -ʩʪʠʤʫʣʷʮʽʷ ʦʩʪʝʦʙʣʘʩʪʽʚ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʝʢʩʧʨʝʩʽʾ ʙʽʣʢʘ CD44 [ 71, 72]. 
 

ɼʣʷ ʟôʷʩʫʚʘʥʥʷ ʫʯʘʩʪʽ ʊ-ʣʽʤʬʦʮʠʪʽʚ ʪʘ ʣʝʡʢʦʮʠʪʽʚ ʫ ʧʘʪʦʛʝʥʝʟʽ ʧʘʨʦʜʦʥʪʠʪʫ 

ʤʠ ʚʠʚʯʘʣʠ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦ ʝʢʩʧʨʝʩʽʶ OPN ʚ ʝʧʽʪʝʣʽʾ ʪʘ ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ. 
 

ɿʜʘʪʥʽʩʪʴ ʊ-ʢʣʽʪʠʥ ʪʘ ʤʦʥʦʮʠʪʽʚ ʘʜʛʝʟʫʚʘʪʠʩʷ ʜʦ OPN ʧʽʜʪʚʝʨʜʞʫʻ ʛʽʧʦʪʝʟʫ, ʱʦ 
 

OPN ʟʙʽʣʴʰʫʻ ʘʜʛʝʟʽʶ ʊ-ʢʣʽʪʠʥ ʪʘ ʤʦʥʦʮʠʪʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʨʤʘʣʴʥʦʶ ʪʢʘʥʠʥʦʶ. 
 

ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ (ʨʠʩ. 35) ʟʘʩʚʽʜʯʠʣʠ, ʱʦ OPN ʝʢʩʧʨʝʩʫʻʪʴʩʷ 

ʝʧʽʪʝʣʽʻʤ ʟʥʘʯʥʦ ʩʠʣʴʥʽʰʝ ʧʽʜ ʯʘʩ ʟʘʧʘʣʝʥʥʷ ï (46 Ñ 5,3) % (ʨ < 0,05), ʪʠʤ ʩʘʤʠʤ 

ʩʪʠʤʫʣʶʶʯʠ ʘʜʛʝʟʽʶ ʊ-ʢʣʽʪʠʥ ʪʘ ʤʦʥʦʮʠʪʽʚ ʙʽʣʴʰʝ, ʥʽʞ ʥʦʨʤʘʣʴʥʠʡ ʝʧʽʪʝʣʽʡ, ʜʝ 

ʝʢʩʧʨʝʩʽʷ ʮʴʦʛʦ ʙʽʣʢʘ ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ (15 Ñ 1,23) %. ʎʝ ʩʚʽʜʯʠʪʴ, ʱʦ OPN ï 
 

ʧʦʪʫʞʥʠʡ ʩʫʙʩʪʨʘʪ ʜʣʷ ʘʜʛʝʟʽʾ T-ʢʣʽʪʠʥ ʪʘ ʤʦʥʦʮʠʪʽʚ ʧʨʠ ʧʘʨʦʜʦʥʪʠʪʘʭ. 
 

ʂʣʽʪʠʥʥʘ ʟʘʧʘʣʴʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ ʤʘʻ 100 % ʧʦʟʠʪʠʚʥʫ ʝʢʩʧʨʝʩʽʶ OPN (ʨʠʩ. 37 ɸ). 
 

ɽʢʩʧʨʝʩʽʷ OPN ʙʫʣʘ ʦʜʥʘʢʦʚʦʶ ʜʣʷ ʚʩʽʭ ʛʨʫʧ ʭʚʦʨʠʭ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʦʤʘʪʠʯʥʦʾ 

ʧʘʪʦʣʦʛʽʾ ʪʘ ʧʨʦʷʚʣʷʣʘʩʷ ʧʦʩʠʣʝʥʥʷʤ ʝʢʩʧʨʝʩʽʾ ʚʽʜ ʟʝʨʥʠʩʪʦʛʦ ʰʘʨʫ ʜ ʦ 

ʙʘʟʘʣʴʥʦʛʦ. ɿʝʨʥʠʩʪʠʡ ʰʘʨ ʤʘʚ (15,28 Ñ 3,34) % ʧʦʟʠʪʠʚʥʠʭ ʢʣʽʪʠʥ, ʰʠʧʫʚʘʪʠʡ ï 
 

(56,77 Ñ 8,53) %, ʙʘʟʘʣʴʥʠʡ ï (66,80 Ñ 7,30) % (ʨʠʩ. 36). 
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ʂʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ ʪʘʢʦʞ ʤʘʣʘ ʟʥʘʯʥʠʡ ʪʘ ʩʪʘʣʠʡ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ OPN, ʱʦ ʥʝ 

ʟʤʽʥʶʚʘʚʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʧʨʷʤʢʫ ʟʘʧʘʣʝʥʥʷ ʧʘʨʦʜʦʥʪʘ ʯʠ ʩʦʤʘʪʠʯʥʦʾ ʧʘʪʦʣʦʛʽʾ 
 

(ʨʠʩ.  37)  ʽ  ʜʦʩʷʛʘʚ  100  %  ʧʦʟʠʪʠʚʥʠʭ  ʢʣʽʪʠʥ.  ʈʝʟʦʨʙʮʽʷ  ʢʽʩʪʢʦʚʦʾ  ʪʢʘʥʠʥʠ, 
 

ʚʠʢʣʠʢʘʥʘ ʟʘʧʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ ʪʘ ʥʘʜʣʠʰʢʦʚʦʶ ʝʢʩʧʨʝʩʽʻʶ ʄʄʈ-1, ʥʝ 

ʟʤʽʥʶʚʘʣʘ ʨʽʚʥʷ OPN ʫ ʮʽʡ ʪʢʘʥʠʥʽ. 
 

ɸʥʪʠʪʽʣʘ ʢʣʘʩʫ IgG ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʪʨʠʚʘʣʦʛʦ 

ʛʫʤʦʨʘʣʴʥʦʛʦ ʽʤʫʥʽʪʝʪʫ ʧʨʠ ʟʘʧʘʣʝʥʥʽ. ʄʠ ʩʧʦʩʪʝʨʽʛʘʣʠ IgG-ʧʦʟʠʪʠʚʥʽ ʪʢʘʥʠʥʠ, 
 

ʱʦ ʤʽʩʪʠʣʠ ʙʽʣʴʰʝ 10 % IgG-ʧʦʟʠʪʠʚʥʠʭ ʢʣʽʪʠʥ ʽ ʤʘʣʠ ʤʝʤʙʨʘʥʥʫ (ʝʧʽʪʝʣʽʡ ʥʘ 

ʨʠʩ. 38) ʪʘ ʤʝʤʙʨʘʥʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʫ (ʽʥʬʽʣʴʪʨʘʪ) ɼɸɹ-ʨʝʘʢʮʽʾ. ɼʦʚʦʣʽ ʯʘʩʪʦ 

ʥʘʷʚʥʘ ʽʥʪʝʥʩʠʚʥʘ ʤʝʤʙʨʘʥʥʦ-ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʘ IgG-ʨʝʘʢʮʽʷ ʽʥʬʽʣʴʪʨʘʪʫ. ʎʝ 

ʧʽʜʪʚʝʨʜʞʫʻ ʪʦʡ ʬʘʢʪ, ʱʦ IgG ï ʮʝ ʦʩʥʦʚʥʽ ʘʥʪʠʪʽʣʘ ʉD79A-ʢʣʽʪʠʥ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʪʦʨʠʥʥʫ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʙʽʣʴʰʽʩʪʴ ʘʥʪʠʛʝʥʽʚ ʫ ʣʶʜʠʥʠ. 
 

ʆʜʥʘʢ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʚ ʟʘʧʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ ʧʦʦʜʠʥʦʢʫ ʷʜʝʨʥʫ ʨʝʘʢʮʽʶ, ʷʢʫ 

ʨʦʟʮʽʥʶʚʘʣʠ ʷʢ ʭʠʙʥʫ. ɺʩʽ ʽʥʰʽ ʚʠʧʘʜʢʠ ʤʠ ʧʦʜʽʣʠʣʠ ʥʘ ʪʨʠ ʛʨʫʧʠ: 1-ʰʘ ʛʨʫʧʘ ï 

ʨʝʘʢʮʽʷ ʝʧʽʪʝʣʽʶ ʪʘ ʽʥʬʽʣʴʪʨʘʪʫ; 2-ʛʘ ʛʨʫʧʘ ï ʨʝʘʢʮʽʷ ʣʠʰʝ ʽʥʬʽʣʴʪʨʘʪʫ; 3-ʪʷ 

ʛʨʫʧʘ ï ʨʝʘʢʮʽʷ ʣʠʰʝ ʝʧʽʪʝʣʽʶ. 
 

ʇʝʨʰʘ ʛʨʫʧʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘ ʟʜʝʙʽʣʴʰʦʛʦ ʭʨʦʥʽʯʥʝ ʟʘʧʘʣʝʥʥʷ ï 38 ʚʠʧʘʜʢʽʚ 
 

(40,4 %). ɼʨʫʛʘ ʛʨʫʧʘ ʧʨʝʜʩʪʘʚʣʷʣʘ ʚʠʧʘʜʢʠ ʟʘʛʦʩʪʨʝʥʥʷ ʭʨʦʥʽʯʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ï 
 

33 ʚʠʧʘʜʢʠ (35,1 %). ɼʦ ʪʨʝʪʴʦʾ ʛʨʫʧʠ ʙʫʣʠ ʚʢʣʶʯʝʥʽ ʭʚʦʨʽ ʥʘ ʩʪʘʜʽʾ ʨʝʤʽʩʽʾ 

ʟʘʧʘʣʴʥʦʛʦ ʭʨʦʥʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʧʘʨʦʜʦʥʪʽ ï 23 ʚʠʧʘʜʢʠ (24,4 %). ʏʘʩʪʠʥʘ ɺ- 
 

ʢʣʽʪʠʥ ʫ ʭʦʜʽ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʧʝʨʝʢʣʶʯʘʻʪʴʩʷ ʟ ʧʨʦʜʫʢʮʽʾ M-ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ 

ʥʘ ʧʨʦʜʫʢʮʽʶ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʽʥʰʠʭ ʢʣʘʩʽʚ (IgG). ʇʽʜˇʨʫʥʪʷʤ ʟʤʽʥʠ ʽʟʦʪʠʧʫ 

ʘʥʪʠʪʽʣ ʧʨʠ ʚʪʦʨʠʥʥʽʡ ʽʤʫʥʥʽʡ ʚʽʜʧʦʚʽʜʽ ʻ ʧʝʨʝʭʽʜ ʛʦʩʪʨʦʛʦ ʟʘʧʘʣʝʥʥʷ ʚ ʭʨʦʥʽʯʥʝ. 
 

ʉʠʥʪʝʟ IgG ʪʘ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʷ ʫ ʤʽʞʢʣʽʪʠʥʥʦʤʫ ʧʨʦʩʪʦʨʽ ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʟʨʦʩʪʘʥʥʷ ʧʨʠ ʭʨʦʥʽʟʘʮʽʾ ʟʘʧʘʣʝʥʥʷ. 
 

ɯʤʫʥʦʛʣʦʙʫʣʽʥʠ ʢʣʘʩʫ G ʤʘʶʪʴ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʫ ʤʦʣʝʢʫʣʷʨʥʫ ʚʘʛʫ ï 

ʙʣʠʟʴʢʦ 150 ʢɼʘ ʽ ʪʦʤʫ ʻʜʠʥʽ ʟ ʫʩʽʭ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʧʨʦʥʠʢʘʶʪʴ ʯʝʨʝʟ ʝʧʽʪʝʣʽʡ, 
 

ʪʘʢʠʤ ʯʠʥʦʤ ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʘʩʠʚʥʠʡ ʽʤʫʥʽʪʝʪ. 
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ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʨʦʜʦʥʪʘ ʧʨʠ ʡʦʛʦ ʟʘʧʘʣʝʥʥʽ ʚʽʜʤʽʯʘʣʘʩʷ ʝʢʩʧʨʝʩʽʷ 
 

IgM, ʱʦ ʻ ʝʚʦʣʶʮʽʡʥʦ ʥʘʡʙʽʣʴʰ ʜʘʚʥʽʤ ʢʣʘʩʦʤ ʘʥʪʠʪʽʣ. ɯʤʫʥʦʛʣʦʙʫʣʽʥʠ ʢʣʘʩʫ ʄ 
 

(IgM) ʧʝʨʝʚʘʞʥʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʝʨʚʠʥʥʫ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ. ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʷʢʽ 

ʤʠ ʧʨʦʚʝʣʠ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʝʘʢʮʽʷ ʚ ʢʦʞʥʦʤʫ ʚʠʧʘʜʢʫ ʽʥʜʠʚʽʜʫʘʣʴʥʘ. ʎʝ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʽʩʥʦʛʦ ʪʘ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʽʥʬʽʣʴʪʨʘʪʫ ʽ ʩʪʘʜʽʾ ʟʘʧʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ. 
 

ʈʝʟʫʣʴʪʘʪʠ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʝʢʩʧʨʝʩʽʾ IgM ʤʠ ʪʘʢʦʞ ʧʦʜʽʣʠʣʠ ʥʘ 

ʪʨʠ ʛʨʫʧʠ: 1-ʰʘ ʛʨʫʧʘ ï ʨʝʘʢʮʽʷ ʝʧʽʪʝʣʽʶ ʪʘ ʽʥʬʽʣʴʪʨʘʪʫ; 2-ʛʘ ʛʨʫʧʘ ï ʨʝʘʢʮʽʷ 

ʣʠʰʝ ʽʥʬʽʣʴʪʨʘʪʫ; 3-ʪʷ ʛʨʫʧʘ ï ʨʝʘʢʮʽʷ ʣʠʰʝ ʝʧʽʪʝʣʽʶ (ʨʠʩ. 39). 
 

ʇʝʨʰʘ ʛʨʫʧʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘ ʟʜʝʙʽʣʴʰʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ ʭʨʦʥʽʯʥʦʛʦ 

ʟʘʧʘʣʝʥʥʷ ï 43 ʚʠʧʘʜʢʠ (45,7 %). ɼʨʫʛʘ ʛʨʫʧʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘ ʧʝʨʝʚʘʞʥʦ 

ʭʨʦʥʽʯʥʝ ʟʘʧʘʣʝʥʥʷ ï 30 ʚʠʧʘʜʢʽʚ (31,9 %), ʪʨʝʪʷ ʛʨʫʧʘ ʩʚʽʜʯʠʣʘ ʧʨʦ ʨʝʤʽʩʽʶ 

ʟʘʧʘʣʝʥʥʷ ï 21 ʚʠʧʘʜʦʢ (22,3 %). 
 

ʄʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ IgM ʫ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ ʧʨʠ 

ʟʘʛʦʩʪʨʝʥʥʽ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʮʝ ʧʦʚôʷʟʘʥʦ ʟ ʘʢʪʠʚʘʮʽʻʶ 

ʬʘʛʦʮʠʪʦʟʫ ʪʘ ʝʣʽʤʽʥʘʮʽʻʶ ʟʙʫʜʥʠʢʘ ʟ ʧʘʨʦʜʦʥʪʘʣʴʥʦʛʦ ʢʘʨʤʘʥʘ. ʋ ʛʦʩʪʨʠʡ 

ʟʘʧʘʣʴʥʠʡ ʧʝʨʽʦʜ IgM ʥʝ ʧʨʦʥʠʢʘʻ ʫ ʪʢʘʥʠʥʠ ʧʘʨʦʜʦʥʪʘ ʯʝʨʝʟ ʚʠʩʦʢʫ 

ʤʦʣʝʢʫʣʷʨʥʫ ʚʘʛʫ. 
 

ʇʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ IgM ʫ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ ʧʦʚôʷʟʘʥʠʡ ʟ ʾʭ ʩʠʥʪʝʟʦʤ 

ʢʣʽʪʠʥʘʤʠ ʟʘʧʘʣʴʥʦʛʦ ʽʥʬʽʣʴʪʨʘʪʫ ʪʘ ʝʧʽʪʝʣʽʶ (ʨʠʩ. 39) ʪʘ ʻ ʜʽʘʛʥʦʩʪʠʯʥʠʤ 

ʢʨʠʪʝʨʽʻʤ ʧʝʨʝʙʽʛʫ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 
 

ʇʝʨʚʠʥʥʘ ʽʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ ʧʨʠ ʟʘʧʘʣʝʥʥʽ ʧʘʨʦʜʦʥʪʘ ʧʦʚ'ʷʟʘʥʘ ʧʝʨʝʚʘʞʥʦ ʟ 
 

IgM-ʘʥʪʠʪʽʣʘʤʠ (ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʪʦʨʠʥʥʦʾ, ʚ ʷʢʽʡ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʧʝʨʝʚʘʞʥʦ 

ʘʥʪʠʪʽʣʘ ʢʣʘʩʫ IgG). 
 

ɿʘ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ: ʬʦʨʤʦʶ ʪʘ ʨʦʟʤʽʨʦʤ ʢʣʽʪʠʥ, 
 

ʩʝʛʤʝʥʪʦʚʘʥʽʩʪʶ ʷʜʨʘ, ʭʨʦʤʘʪʦʬʽʣʴʥʽʩʪʶ ʮʠʪʦʧʣʘʟʤʠ, ʥʘʷʚʥʽʩʪʶ ʽ ʭʘʨʘʢʪʝʨʦʤ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʠʭ ʚʢʣʶʯʝʥʴ ʫ ʚʦʛʥʠʱʽ ʟʘʧʘʣʝʥʥʷ ʧʘʨʦʜʦʥʪʘ ʤʠ ʚʠʜʽʣʠʣʠ 4 
 

ʦʩʥʦʚʥʠʭ ʚʠʜʠ ʣʝʡʢʦʮʠʪʽʚ: ʥʝʡʪʨʦʬʽʣʠ, ʣʽʤʬʦʮʠʪʠ, ʤʦʥʦʮʠʪʠ, ʛʨʘʥʫʣʦʮʠʪʠ. ʋ 
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ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʘʨʢʝʨʠ ʉD3, ʉD79, MPO, CD68 
 

ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʢʣʽʪʠʥ ʟʘʧʘʣʴʥʦʛʦ ʽʥʬʽʣʴʪʨʘʪʫ. 
 

MPO-ʘʥʪʠʪʽʣʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʷ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʝʡʪʨʦʬʽʣʽʚ. 
 

ʊʨʘʧʣʷʶʪʴʩʷ ʜʚʘ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʠʧʠ ʥʝʡʪʨʦʬʽʣʽʚ ʫ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ: 
 

ʧʘʣʠʯʢʦʷʜʝʨʥʽ (ʙʽʣʴʰ ʤʦʣʦʜʽ) ʪʘ ʩʝʛʤʝʥʪʦʷʜʝʨʥʽ (ʟʨʽʣʽ) ʥʝʡʪʨʦʬʽʣʠ, ʧʘʪʝʨʥʦʤ 

ʝʢʩʧʨʝʩʽʾ ʷʢʠʭ ʻ ʮʠʪʦʧʣʘʟʤʘ ʟ ʄʈʆ. ʇʦʷʚʘ ʤʘʩʠʚʥʦʾ ʥʝʡʪʨʦʬʽʣʴʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ ʫ 

ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʟʘʛʦʩʪʨʝʥʥʷ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 
 

ʂʽʣʴʢʽʩʪʴ ʥʝʡʪʨʦʬʽʣʽʚ ʫ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ ʧʨʠ ʟʘʧʘʣʝʥʥʽ ʰʚʠʜʢʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʤʦʙʽʣʽʟʘʮʽʾ ʟʨʽʣʠʭ ʢʣʽʪʠʥ ʟ ʧʫʣʫ ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ. MPO- 
 

ʧʦʟʠʪʠʚʥʽ ʢʣʽʪʠʥʠ ʩʝʨʝʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ ʩʪʘʥʦʚʠʣʠ ʚʽʜ 40 ʜʦ 83 % 
 

ʧʨʠ ʟʘʛʦʩʪʨʝʥʥʽ ʟʘʧʘʣʝʥʥʷ (ʨʠʩ. 40). 
 

ʍʨʦʥʽʟʘʮʽʷ  ʟʘʧʘʣʴʥʦʛʦ  ʧʨʦʮʝʩʫ  ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ  ʟʤʝʥʰʝʥʥʷʤ  ʢʽʣʴʢʦʩʪʽ 
 

MPO-ʧʦʟʠʪʠʚʥʠʭ ʢʣʽʪʠʥ ʽ ʩʪʘʥʦʚʠʣʘ ʚʽʜ 23 ʜʦ 53 % ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʚʘʞʘʥʥʷ 

ʽʥʰʠʭ ʬʦʨʤ ʣʝʡʢʦʮʠʪʽʚ. 
 

ʋ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ ʤʦʥʦʮʠʪʠ ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʚ ʦʨʛʘʥʦ-  ̔
 

ʪʢʘʥʠʥʦʩʧʝʮʠʬʽʯʥʽ ʤʘʢʨʦʬʘʛʠ. ʊʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʪʘʢʠʭ ʪʢʘʥʠʥʥʠʭ ʤʘʢʨʦʬʘʛʽʚ 

ʨʽʟʥʘ ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʷʢʫ ʬʫʥʢʮʽʶ ʚʦʥʠ ʚʠʢʦʥʫʶʪʴ. 
 

ʄʦʥʦʮʠʪʠ ʫ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ ʙʫʚʘʶʪʴ ʨʽʟʥʦʾ ʢʽʣʴʢʦʩʪʽ, ʘʢʪʠʚʥʦʩʪʽ ʪʘ 

ʨʦʟʤʽʨʫ. ʄʦʥʦʮʠʪʘʨʥʘ ʧʦʧʫʣʷʮʽʷ ʫ ʧʘʨʦʜʦʥʪʽ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʪʘ 

ʨʝʛʫʣʷʮʽʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʚʠʢʦʥʫʶʯʠ ʬʫʥʢʮʽʶ ʧʨʝʟʝʥʪʘʮʽʾ ʘʥʪʠʛʝʥʫ. ɼʣʷ 

ʚʠʚʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʾ ʪʘ ʘʢʪʠʚʥʦʩʪʽ ʤʘʢʨʦʬʘʛʽʚ ʽ ʤʦʥʦʮʠʪʽʚ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʘʥʪʠʪʽʣʘ ʜʦ CD68 ʪʘ S100. 
 

ʈʽʟʥʽ ʯʣʝʥʠ ʩʽʤʝʡʩʪʚʘ ʙʽʣʢʽʚ S100 ʧʦʚ'ʷʟʘʥʽ ʟ ʧʘʨʦʜʦʥʪʠʪʦʤ. ʂʽʣʴʢʘ 

ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʛʝʪʝʨʦʜʠʤʝʨ S100A8 ʘʙʦ S100A9, ʥʘʟʚʘʥʠʡ ʢʘʣʴʮʽʡ- 
 

ʧʨʦʪʝʢʪʦʨʦʤ ʽ ʤʽʻʣʦʾʜʥʠʤ ʙʽʣʢʦʤ, ʤʦʞʝ ʙʫʪʠ ʤʘʨʢʝʨʦʤ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ 

ʧʝʨʝʙʽʛʫ ʟʘʧʘʣʝʥʥʷ. ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ Nakamura ʪʘ ʽʥ. [73] ʢʽʣʴʢʽʩʪʴ s100a8 ʟʥʘʯʥʦ 

ʢʦʨʝʣʶʻ ʟ ʛʣʠʙʠʥʦʶ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʘʨʤʘʥʽʚ ʽ ʥʘ ʮʝʡ ʯʘʩ ʻ ʙʽʦʤʘʨʢʝʨʦʤ 

ʧʘʨʦʜʦʥʪʠʪʫ ʧʦʨʷʜ ʽʟ ʢʦʣʘʛʝʥʘʟʦʶ, ʽʥʪʝʨʣʝʡʢʽʥʦʤ-1ɓ ʽ ʧʨʦʩʪʘʛʣʘʥʜʠʥʦʤ ɽ2. 

S100A8 ʙʫʚ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʡ ʷʢ ʦʜʠʥ ʟ ʦʩʥʦʚʥʠʭ ʙʽʣʢʽʚ ʭʨʦʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ 
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ʧʘʨʦʜʦʥʪʠʪʫ [74], ʘ ʨʽʚʝʥʴ S100A8 ʙʫʚ ʟʥʘʯʥʦ ʚʠʱʠʡ ʫ ʟʘʧʘʣʝʥʽʡ ʪʢʘʥʠʥʽ ʷʩʝʥ, 
 

ʥʽʞ ʫ ʥʦʨʤʘʣʴʥʽʡ [75]. ɯʩʥʫʻ ʟʚ'ʷʟʦʢ ʤʽʞ ʨʽʚʥʷʤʠ ʙʽʦʤʘʨʢʝʨʽʚ S100A8 ʽ S100A9 ʫ 
 

ʧʣʘʟʤʽ ʢʨʦʚʽ ʡ ʪʷʞʢʽʩʪʶ ʧʝʨʝʙʽʛʫ ʧʘʨʦʜʦʥʪʠʪʫ [76]. 

 

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʤʦʥʦʮʠʪʠ ʪʘ ʤʘʢʨʦʬʘʛʠ ʧʨʦʷʚʣʷʶʪʴ ʚʠʨʘʞʝʥʫ 

ʬʘʛʦʮʠʪʘʨʥʫ ʽ ʙʘʢʪʝʨʽʦʮʠʜʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʧʘʪʝʨʥʦʤ ʝʢʩʧʨʝʩʽʾ ʤʘʨʢʝʨʽʚ CD68 ʪʘ 
 

S100 ʻ ʮʠʪʦʧʣʘʟʤʘ ʮʠʭ ʢʣʽʪʠʥ. ʂʣʽʪʠʥʠ ʤʦʥʦʮʠʪʘʨʥʦʛʦ ʨʷʜʫ ʟôʷʚʣʷʶʪʴʩʷ ʫ 

ʚʦʛʥʠʱʽ ʟʘʧʘʣʝʥʥʷ ʧʽʩʣʷ ʥʝʡʪʨʦʬʽʣʽʚ ʽ ʧʨʦʷʚʣʷʶʪʴ ʤʘʢʩʠʤʫʤ ʘʢʪʠʚʥʦʩʪʽ ʫ 

ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʚ ʷʢʦʤʫ ʥʝʡʪʨʦʬʽʣʠ ʚʪʨʘʯʘʶʪʴ ʩʚʦʶ ʬʫʥʢʮʽʶ (ʨʠʩ. 41). 
 

ʂʽʣʴʢʽʩʪʴ CD68-ʧʦʟʠʪʠʚʥʠʭ ʢʣʽʪʠʥ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ ʟʘʧʘʣʝʥʥʽ ʽ 

ʩʪʘʥʦʚʠʪʴ ʚʽʜ 21 ʜʦ 47 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ, ʘʣʝ ʟʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ S100 ʧʦʟʠʪʠʚʥʠʭ ʢʣʽʪʠʥ ʻ ʜʝʱʦ ʤʝʥʰʠʤ ï ʚʽʜ 12 ʜʦ 31 % (ʨʠʩ. 44). ʅʘ 

ʥʘʰʫ ʜʫʤʢʫ, ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ ʧʝʨʝʙʽʛʫ ʟʘʧʘʣʝʥʥʷ ʧʘʨʦʜʦʥʪʘ ʢʽʣʴʢʽʩʪʴ ʘʢʪʠʚʥʠʭ 

ʢʣʽʪʠʥ ʤʦʥʦʮʠʪʘʨʥʦʛʦ ʨʷʜʫ ʧʦʚôʷʟʘʥʘ ʟ ʙʘʛʘʪʴʤʘ ʾʭ ʬʫʥʢʮʽʷʤʠ, ʱʦ ʚ ʦʢʨʝʤʠʭ 

ʚʠʧʘʜʢʘʭ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʙʽʣʢʽʚ ʛʨʫʧʠ S100. ʋ ʚʦʛʥʠʱʽ 

ʟʘʧʘʣʝʥʥʷ ʤʘʢʨʦʬʘʛʠ ʬʘʛʦʮʠʪʫʶʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʘ ʪʘʢʦʞ ʟʘʛʠʙʣʽ ʣʝʡʢʦʮʠʪʠ, 
 

ʧʦʰʢʦʜʞʝʥʽ ʢʣʽʪʠʥʠ ʟʘʧʘʣʝʥʦʾ ʪʢʘʥʠʥʠ ʧʘʨʦʜʦʥʪʘ, ʫʩʫʚʘʶʪʴ ʦʩʝʨʝʜʦʢ ʟʘʧʘʣʝʥʥʷ 

ʽ ʛʦʪʫʶʪʴ ʡʦʛʦ ʜʣʷ ʨʝʛʝʥʝʨʘʮʽʾ. ʄʠ ʥʝʦʜʥʦʨʘʟʦʚʦ ʩʧʦʩʪʝʨʽʛʘʣʠ ʚʝʣʠʢʽ 

ʙʘʛʘʪʦʷʜʝʨʥʽ (ʢʽʣʴʢʽʩʪʴ ʷʜʝʨ ʙʣʠʟʴʢʦ 7) CD68-ʧʦʟʠʪʠʚʥʽ ʢʣʽʪʠʥʠ, ʘʣʝ ʾʭ ʢʽʣʴʢʽʩʪʴ 

ʙʫʣʘ ʥʝʟʥʘʯʥʦʶ ʪʘ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 3 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ CD68 - 
 

ʧʦʟʠʪʠʚʥʠʭ ʢʣʽʪʠʥ ʫ ʚʦʛʥʠʱʽ ʟʘʧʘʣʝʥʥʷ (ʨʠʩ. 42). ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʣʠʪʪʷ ʢʣʽʪʠʥ ʤʦʥʦʮʠʪʘʨʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʧʨʠ ʟʘʧʘʣʝʥʥʽ. ɹʘʛʘʪʦʷʜʝʨʥʽ 

ʤʦʥʦʮʠʪʘʨʥʽ ʢʣʽʪʠʥʠ ʧʝʨʝʚʘʞʘʣʠ ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ ʟʘʧʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʪʘ 

ʣʦʢʘʣʽʟʫʚʘʣʠʩʷ ʟʜʝʙʽʣʴʰʦʛʦ ʩʫʙʝʧʽʪʝʣʽʘʣʴʥʦ. 
 

CD68- ʧʦʟʠʪʠʚʥʽ ʢʣʽʪʠʥʠ ʩʝʨʝʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ ʧʨʠ ʛʦʩʪʨʦʤʫ 

ʟʘʧʘʣʝʥʥʽ ʩʪʘʥʦʚʠʣʠ ʚʽʜ 9 ʜʦ 17 %. ɸʢʪʠʚʥʽʩʪʴ ʤʦʥʦʮʠʪʘʨʥʠʭ ʢʣʽʪʠʥ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʢʽʣʴʢʦʩʪʽ S100-ʧʦʟʠʪʠʚʥʠʭ ʢʣʽʪʠʥ ʩʪʘʥʦʚʠʣʘ ʚʽʜ 10 ʜʦ 20 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ (ʨʠʩ. 43). 
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ʈʽʟʥʽ ʩʫʙʧʦʧʫʣʷʮʾ ʣʽʤʬʦʮʠʪʽʚ ʚʠʢʦʥʫʶʪʴ ʨʽʟʥʽ ʬʫʥʢʮʽʾ. ʊʦʤʫ ʤʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʠʬʽʯʥʠʭ ʤʘʨʢʝʨʽʚ CD3 ʪʘ CD79ɸ ʚʠʟʥʘʯʘʣʠ ʥʘʷʚʥʽʩʪʴ ʊ- ʪʘ ɺ- 
 

ʢʣʽʪʠʥ ʚ ʽʥʬʽʣʴʪʨʘʪʽ ʧʨʠ ʟʘʧʘʣʝʥʥʽ ʧʘʨʦʜʦʥʪʘ. 
 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʥʪʠʪʽʣ ʜʦ CD3 ʙʫʣʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʊ-ʣʽʤʬʦʮʠʪʠ, ʧʘʪʝʨʥʦʤ 

ʝʢʩʧʨʝʩʽʾ ʷʢʠʭ ʻ ʤʝʤʙʨʘʥʘ ʪʘ ʮʠʪʦʧʣʘʟʤʘ ʢʣʽʪʠʥ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʫ ʚʦʛʥʠʱʽ ʟʘʧʘʣʝʥʥʷ ʧʘʨʦʜʦʥʪʘ ʊ- ʣʽʤʬʦʮʠʪʠ ʨʦʟʤʽʱʝʥʽ 

ʟʜʝʙʽʣʴʰʦʛʦ ʜʠʬʫʟʥʦ (ʨʠʩ. 45), ʽʥʢʦʣʠ ʧʦʦʜʠʥʦʢʽ ʢʣʽʪʠʥʠ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ʚʫʟʣʽʚ ʥʦʜʫʣʷʨʥʦʛʦ ʽʥʬʽʣʴʪʨʘʪʫ. 
 

ɿʘ ʨʘʭʫʥʦʢ ʧʽʜʨʘʭʫʥʢʫ CD3-ʧʦʟʠʪʠʚʥʠʭ ʢʣʽʪʠʥ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ Ĭ 400 
 

ʫʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʦʥʠ ʩʪʘʥʦʚʠʣʠ ʚʽʜ 10 ʜʦ 17 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʣʝʡʢʦʮʠʪʽʚ ʚʽʜʧʦʚʽʜʥʦ ʧʨʠ ʛʦʩʪʨʦʤʫ ʪʘ ʭʨʦʥʽʯʥʦʤʫ ʟʘʧʘʣʝʥʥʽ. ʈʝʟʫʣʴʪʘʪʘʤʠ 

ʧʨʦʚʝʜʝʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘʷʚʥʽʩʪʴ ʤʽʛʨʫʶʯʠʭ CD3-ʧʦʟʠʪʠʚʥʠʭ 

ʣʽʤʬʦʮʠʪʽʚ ʯʝʨʝʟ ʝʧʽʪʝʣʽʡ ʷʩʝʥ (ʨʠʩ. 45). 
 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʘʨʢʝʨʘ CD79ɸ ʙʫʣʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ɺ-ʣʽʤʬʦʮʠʪʠ, ʱʦ 

ʟʥʘʭʦʜʠʣʠʩʷ ʧʝʨʝʚʘʞʥʦ ʩʫʙʝʧʽʪʝʣʽʘʣʴʥʦ ʽ ʩʢʣʘʜʘʣʠ ʦʩʥʦʚʥʫ ʯʘʩʪʠʥʫ 

ʥʦʜʫʣʷʨʥʦʛʦ ʪʠʧʫ ʽʥʬʽʣʴʪʨʘʪʫ. ʎʝ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʧʦʚôʷʟʘʥʦ ʟ ʬʫʥʢʮʽʻʶ 

ʣʽʤʬʦʮʠʪʽʚ ʷʢ çʢʣʽʪʠʥ ʧʘʤ'ʷʪʽè, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʟʙʝʨʽʛʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʘʥʪʠʛʝʥ. ɺʦʥʠ ʰʚʠʜʢʦ ʧʨʦʣʽʬʝʨʫʶʪʴ ʧʨʠ ʧʦʚʪʦʨʥʽʡ ʟʫʩʪʨʽʯʽ ʟ ʚʽʜʦʤʠʤ 

ʘʥʪʠʛʝʥʦʤ ʽ ʧʨʦʜʫʢʫʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʘʥʪʠʪʽʣ. ʃʽʤʬʦʮʠʪʠ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ 

ʩʠʥʪʝʟʫʚʘʪʠ ʽ ʩʝʢʨʝʪʫʚʘʪʠ ʧʨʠ ʟʘʧʘʣʝʥʥʽ ʨʽʟʥʽ ʢʣʘʩʠ Ig, ʱʦ ʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʫʪʚʦʨʝʥʥʷ ʥʦʜʫʣʷʨʥʦʛʦ ʪʠʧʫ ʽʥʬʽʣʴʪʨʘʪʫ. ʇʨʠ ʧʽʜʨʘʭʫʥʢʫ ʾʭ ʢʽʣʴʢʦʩʪʽ ɺ - 
 

ʣʽʤʬʦʮʠʪʠ ʩʪʘʥʦʚʠʣʠ 92ï87 % ʽʥʬʽʣʴʪʨʘʪʫ ʥʦʜʫʣʷʨʥʦʛʦ ʚʫʟʣʘ ʪʘ 25 ï 34 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ ʫ ʜʠʬʫʟʥʦʤʫ ʽʥʬʽʣʴʪʨʘʪʽ ʧʨʠ ʛʦʩʪʨʦʤʫ ʟʘʧʘʣʝʥʥʽ 

ʧʘʨʦʜʦʥʪʘ. ʇʨʠ ʭʨʦʥʽʯʥʦʤʫ ʟʘʧʘʣʝʥʥʽ ʾʭ ʢʽʣʴʢʽʩʪʴ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʥʘʙʣʠʞʘʻʪʴʩʷ 

ʜʦ 53 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ (ʨʠʩ. 47). 
 

ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ CD3 ʪʘ CD79ɸ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʽʜʥʦʩʥʽ ʨʽʚʥʽ 

ʣʝʡʢʦʮʠʪʽʚ ʨʽʟʥʠʭ ʚʠʜʽʚ, ʽ ʟʙʽʣʴʰʝʥʥʷ ʘʙʦ ʟʥʠʞʝʥʥʷ ʚʽʜʩʦʪʢʦʚʦʛʦ ʚʤʽʩʪʫ ʾʭ ʤʦʞʝ 

ʙʫʪʠ ʷʢ ʘʙʩʦʣʶʪʥʠʤ, ʪʘʢ ʽ ʚʽʜʥʦʩʥʠʤ. ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʾʭ ʢʽʣʴʢʦʩʪʽ ʪʘ 

ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 6. 
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ʊʘʙʣʠʮʷ 6 ï ʇʦʢʘʟʥʠʢʠ ʝʢʩʧʨʝʩʽʾ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʘʨʢʝʨʽʚ 
 

ʄʘʨʢʝʨ N ʄaen Min Max S.D. 

IgG-ʽʥʬʽʣʴʪʨʘʪʫ 94 28,12766 0 98,0 27,48 

IgG-ʝʧʽʪʝʣʽʡ 94 37,44681 0 98,0 31,66 

IgM-ʽʥʬʽʣʴʪʨʘʪʫ 94 36,89362 0 98,0 30,05 

IgM-ʝʧʽʪʝʣʽʡ 94 32,37234 0 98,0 33,45 

CD68 94 25,34043 1,0 47,0 12,60 

S100 94 22,89362 0, 45,0 12,07 

HSP90AA1 94 93,29787 0 100,0 18,70 

VEGF 94 43,08511 0,0 95,0 23,49 

CD3 94 13,52128 10,0 19,0 2,73 

CD79A 94 33,71011 5,5 73,2 14,12 

MPO 94 46,75532 5,0 97,0 20,41 
 

 

ʇʨʠ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ VEGF ʧʘʪʝʨʥʦʤ ʝʢʩʧʨʝʩʽʾ ʨʝʮʝʧʪʦʨʘ ʻ 

ʝʥʜʦʪʝʣʽʡ ʩʫʜʠʥ ʪʘ ʢʣʽʪʠʥʠ ʽʥʬʽʣʴʪʨʘʪʫ. VEGF ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʫ ʮʠʪʦʧʣʘʟʤʽ 

ʢʣʽʪʠʥ. ɺʠʷʚʣʝʥʦ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʦʮʽʥʶʚʘʥʥʷ ʝʥʜʦʪʝʣʽʡ ʩʫʜʠʥ ʝʢʩʧʨʝʩʫʚʘʚ VEGF ʫ 

100 %. ʊʨʘʧʣʷʣʠʩʷ ʽʥʬʽʣʴʪʨʘʪʠ ʢʣʽʪʠʥ, ʱʦ ʥʝ ʝʢʩʧʨʝʩʫʚʘʣʠ VEGF, ʟʜʝʙʽʣʴʰʦʛʦ 

ʮʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʨʠ ʟʘʛʦʩʪʨʝʥʥʽ ʟʘʧʘʣʝʥʥʷ. ʇʨʠ ʧʘʨʦʜʦʥʪʠʪʽ 43 % ʢʣʽʪʠʥ 

ʽʥʬʽʣʴʪʨʘʪʫ ʝʢʩʧʨʝʩʫʚʘʣʠ VEGF (ʨʠʩ. 48). ʂʨʽʤ ʪʦʛʦ, ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʥʝʟʥʘʯʥʫ 

ʝʢʩʧʨʝʩʽʶ VEGF ʢʣʽʪʠʥʘʤʠ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʧʘʨʦʜʦʥʪʘ. 
 

ɼʣʷ ʟôʷʩʫʚʘʥʥʷ ʧʘʪʦʛʝʥʝʪʠʯʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʧʘʨʦʜʦʥʪʠʪʽʚ ʤʠ 

ʚʠʚʯʘʣʠ ʝʢʩʧʨʝʩʽʶ ʙʽʣʢʘ ʪʝʧʣʦʚʦʛʦ ʰʦʢʫ HSP90AA1 ʫ ʚʩʽʭ ʟʨʘʟʢʘʭ ʪʢʘʥʠʥ 

ʧʘʨʦʜʦʥʪʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʫʥʢʮʽʾ ʧʨʦʪʝʾʥʫ (ʨʠʩ. 49). ɸʜʞʝ ʚʽʜʦʤʦ, ʱʦ ʟʘʧʘʣʝʥʥʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʢʪʠʚʫʚʘʥʥʷ ʙʽʣʢʽʚ ʪʝʧʣʦʚʦʛʦ ʰʦʢʫ ʟ ʧʦʜʘʣʴʰʦʶ 

ʘʜʘʧʪʘʮʽʻʶ ʪʢʘʥʠʥ ʜʦ ʩʪʨʝʩʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ 
 

HSP90AA1 ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʷʢ ʫ ʷʜʨʽ, ʪʘʢ ʽ ʚ ʮʠʪʦʧʣʘʟʤʽ; 93 % ʢʣʽʪʠʥ ʽʥʬʽʣʴʪʨʘʪʫ, 
 

ʝʧʽʪʝʣʽʶ, ʩʪʨʦʤʠ ʝʢʩʧʨʝʩʫʚʘʣʠ HSP90AA1. ʈʝʘʢʮʽʷ ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʙʫʣʘ ʩʠʣʴʥʦ 

ʧʦʟʠʪʠʚʥʦʶ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʷ 6. 
 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʝʢʩʧʨʝʩʽʾ IgG-, IgG- ʝʧʽʪʝʣʽʶ, IgM-, IgM- 
 

ʝʧʽʪʝʣʽʶ, CD68, S100, HSP90AA1, VEGF, CD3, CD79A ʤʠ ʧʨʦʚʝʣʠ ʢʦʨʝʣʷʮʽʡʥʠʡ 
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ʪʘ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟʠ ʽ ʩʪʚʦʨʠʣʠ ʢʦʨʝʣʷʮʽʡʥʫ ʤʘʪʨʠʮʶ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʝʢʩʧʨʝʩʽʾ (ʪʘʙʣ. 7). 

 
 

 

ʊʘʙʣʠʮʷ 7 ï ʂʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʝʢʩʧʨʝʩʽʾ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʘʨʢʝʨʽʚ ʧʨʠ ʛʦʩʪʨʦʤʫ ʪʘ ʭʨʦʥʽʯʥʦʤʫ ʟʘʧʘʣʝʥʥʽ (ʈ Ò 0,05) 
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ï

0,29  1   ï0,21  

ï

0,24  ï0,29  ï0,02 0,33   ï0,01 0,4  0,26  
                                  

IgM  

ï0,03 0,25 

  

ï0,21 

 

1 

  ï

0,19 

 

ï0,17 0,15 

  ï

0,06 0,12 

 

0,61 

 

0,28 

 

ʝʧʽʪʝʣʽʡ 
            

                                 

CD68  ï0,32 0,02   ï0,24  ï0,19  1  0,97   ï0,15  ï0,1 0,07   ï0,39  ï0,39 
                                  

S100  ï0,35 0,05   ï0,29  ï0,17 0,97   1   ï0,05  

ï

0,14 0,02   ï0,4  ï0,43 
                                  

HSP90A 

0 

 

0,15 

  

ï0,02 0,15 

  ï

0,15 

 

ï0,05 

 

1 

  ï

0,06 0,04 

 

0,16 

 

0,2 

 

A1 
            

                                 

VEGF 0,17   

ï
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CD3 0,04   

ï
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CD79A 0,44  0,38  0,4  0,61   

ï
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MPO 0,38  0,11  0,26  0,28   

ï
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ɺʘʨʽʘʥʪʠ ʢʦʤʙʽʥʘʮʽʡ ʚʝʣʠʯʠʥ ʤʦʞʥʘ ʧʦʜʘʪʠ ʫ ʚʠʛʣʷʜʽ ʜʚʦʭ ʬʘʢʪʦʨʽʚ, 
 

ʟʤʦʜʝʣʶʚʘʚʰʠ ʧʨʠ ʮʴʦʤʫ ʟʘʣʝʞʥʦʩʪʽ F-ʛʦʣʦʚʥʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜ ʬʘʢʪʦʨʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʟʥʘʯʝʥʴ ʚʝʢʪʦʨʘ: 
 

F1 = ʉD68 ï 0,79 + S100 ï 0,81 + CD79A 0,79 + MPO 0,70; 
 

F2 = IgG ʝʧʽʪʝʣʽʶ ï 0,76. 
 

ʊʦʜʽ ʫʟʘʛʘʣʴʥʝʥʘ ʤʦʜʝʣʴ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ ʙʫʜʝ 

ʤʘʪʠ ʪʘʢʠʡ ʚʠʛʣʷʜ: 



 

Y = a0 + a 1F1 + a2x2 +é + a6x6, 
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ʜʝ Y ï ʧʝʨʝʙʽʛ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; 
 

F1 ï ʧʝʨʰʠʡ ʬʘʢʪʦʨ; 
 

ai ï ʚʣʘʩʥʽ ʯʠʩʣʘ ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ. 
 

Y = ï 0,11 F1 + ï 0,76 F2. 
 

ɺʠʷʚʠʪʠ ʽ ʦʧʠʩʘʪʠ ʩʤʠʩʣʦʚʠʡ ʟʚ'ʷʟʦʢ ʬʘʢʪʦʨʽʚ ï ʮʝ ʻ ʦʩʪʘʥʥʽʤ ʝʪʘʧʦʤ 

ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ. ʇʝʨʰʠʡ ʬʘʢʪʦʨ ʚʤʽʱʫʻ ʧʦʢʘʟʥʠʢʠ ʢʣʽʪʠʥ ʽʥʬʽʣʴʪʨʘʪʫ ï 

ʤʦʥʦʮʠʪʠ, ɺ-ʣʽʤʬʦʮʠʪʠ ʪʘ ʥʝʡʪʨʦʬʽʣʠ. 
 

ʅʘ ʧʽʜʩʪʘʚʽ ʥʝʛʘʪʠʚʥʠʭ ʢʦʨʝʣʷʮʽʡʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʘ ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ 

ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ, ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ ʚʧʣʠʚ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʬʘʢʪʦʨʘ 

1 (F1), ʥʘ ʨʝʟʫʣʴʪʘʪ ʨʦʟʚʠʪʢʫ ʧʘʨʦʜʦʥʪʠʪʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʧʘʣʝʥʥʷ ʧʘʨʦʜʦʥʪʘ 

ʟʤʝʥʰʫʻʪʴʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʝʣʠʯʠʥʠ ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʈʘʟʦʤ ʽʟ ʪʠʤ 

ʥʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʧʨʦʷʚʠ ʧʘʨʦʜʦʥʪʠʪʫ ʟʤʝʥʰʫʶʪʴʩʷ ʧʨʠ ʟʥʠʞʝʥʥʽ 

ʘʢʪʠʚʥʦʩʪʽ ʤʘʢʨʦʬʘʛʽʚ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʮʝ ʧʦʚôʷʟʘʥʦ ʟ ʾʭ ʧʦʧʫʣʷʮʽʡʥʦʶ (ʄ1-, 
 

ʄ2- ʤʘʢʨʦʬʘʛʠ) ʬʫʥʢʮʽʻʶ. ɼʨʫʛʠʡ ʬʘʢʪʦʨ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʨʽʚʥʷ 

IgG ʚ ʝʧʽʪʝʣʽʾ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʫ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ ʟʘʧʘʣʝʥʥʷ ʥʘʙʫʚʘʻ 

ʭʨʦʥʽʯʥʦʛʦ ʧʝʨʝʙʽʛʫ. 
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ɽʧʫʣʽʩʠ 
 

ɼʦʩʣʽʜʞʫʶʯʠ ʝʧʫʣʽʩʠ, ʤʠ ʚʠʷʚʠʣʠ, ʱʦ ʤʘʢʨʦʩʢʦʧʽʯʥʦ ʮʝʡ ʧʘʪʦʣʦʛʽʯʥʠʡ 

ʧʨʦʮʝʩ ʷʚʣʷʻ ʩʦʙʦʶ ʛʨʘʥʫʣʴʦʤʠ ʟ ʦʩʝʨʝʜʢʦʚʠʤ ʨʦʟʨʦʩʪʘʥʥʷʤ ʤ'ʷʢʠʭ ʪʢʘʥʠʥ, ʷʢʽ 

ʚʠʩʪʫʧʘʣʠ ʥʘʜ ʨʽʚʥʝʤ ʷʩʝʥ, ʨʦʟʤʽʨʦʤ ʟ ʚʠʰʥʝʚʫ ʢʽʩʪʦʯʢʫ ʡ ʙʽʣʴʰʝ. ɼʫʞʝ ʯʘʩʪʦ 

ʝʧʫʣʽʩ ʨʦʟʤʽʱʫʚʘʚʩʷ ʥʘ ʚʫʟʴʢʽʡ ʘʙʦ ʰʠʨʦʢʽʡ ʥʽʞʮʽ, ʟʚʝʨʭʫ ʚʽʥ ʙʫʚ ʧʦʢʨʠʪʠʡ 

ʩʣʠʟʦʚʦʶ ʦʙʦʣʦʥʢʦʶ ʨʦʞʝʚʦʛʦ ʢʦʣʴʦʨʫ, ʷʢ  ̔ʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ ʷʩʝʥ, ʱʦ ʡʦʛʦ 

ʦʪʦʯʫʻ. 
 

ɿʛʽʜʥʦ ʟ ʢʦʥʮʝʧʮʽʻʶ [1] ʛʨʘʥʫʣʝʤʘʪʦʟʥʝ ʟʘʧʘʣʝʥʥʷ  ̒ʚʘʨʽʘʥʪʦʤ ʭʨʦʥʽʯʥʦʛʦ 

ʟʘʧʘʣʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʚ ʟʘʧʘʣʴʥʦʤʫ ʢʣʽʪʠʥʥʦʤʫ ʽʥʬʽʣʴʪʨʘʪʽ ʧʝʨʝʚʘʞʘʶʪʴ ʧʦʭʽʜʥʽ 

ʤʦʥʦʮʠʪʽʚ: ʤʘʢʨʦʬʘʛʠ, ʝʧʽʪʝʣʽʦʾʜʥʽ ʪʘ ʛʽʛʘʥʪʩʴʢʽ ʙʘʛʘʪʦʷʜʝʨʥʽ ʢʣʽʪʠʥʠ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʤʘʢʨʦʬʘʛʠ  ̒ ʦʩʥʦʚʥʦʶ ʤʦʨʬʦʣʦʛʽʯʥʦʶ ʩʢʣʘʜʦʚʦʶ ʛʨʘʥʫʣʝʤʘʪʦʟʥʦʛʦ 

ʟʘʧʘʣʝʥʥʷ. 
 

ɺʆʆɿ ʧʨʦʧʦʥʫ ̒ ʚʠʜʽʣʷʪʠ ʛʨʘʥʫʣʴʦʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʽʥʬʽʣʴʪʨʘʪʫ ʽʟ 

ʟʘʟʥʘʯʝʥʥʷʤ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ ʤʘʢʨʦʬʘʛʽʚ. ɿʘ ɺʆʆɿ, ʛʨʘʥʫʣʴʦʤʠ ʧʦʜʽʣʷʶʪʴ ʥʘ: 

ʘ) ʛʽʩʪʽʦʮʠʪʘʨʥʽ; ʙ) ʝʧʽʪʝʣʽʦʧʦʜʽʙʥʽ ʤʘʣʽ; ʚ) ʝʧʽʪʝʣʽʦʧʦʜʽʙʥʽ ʚʝʣʠʢʽ (ʪʫʙʝʨʢʫʣʦʤʫ); 

ʛ) ʬʽʙʨʦʙʣʘʩʪʠʯʥʽ; ʜ) ʛʨʘʥʫʣʴʦʤʠ ʟ ʮʝʥʪʨʘʣʴʥʠʤ ʥʝʢʨʦʟʦʤ; ʝ) ʛʨʘʥʫʣʴʦʤʠ ʟ 
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ʮʝʥʪʨʘʣʴʥʠʤ ʘʙʩʮʝʩʦʤ. ɺ ʦʩʥʦʚʫ ʢʣʘʩʠʬʽʢʘʮʽʾ ɺʆʆɿ ʧʦʢʣʘʜʝʥʽ ʜʘʥʽ Adams [2]. 
 

ʊʝʨʤʽʥʠ çʛʽʩʪʽʦʮʠʪʘʨʥʽ ʛʨʘʥʫʣʴʦʤʠè, çʛʽʩʪʽʦʮʠʪè ʪʘ çʟʨʽʣʘ ʤʘʢʨʦʬʘʛʘʣʴʥʘ 

ʛʨʘʥʫʣʴʦʤʘè ʥʝ ʚʚʽʡʰʣʠ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ɺʆʆɿ. 
 

ʐʚʠʜʢʽʩʪʴ ʦʙʤʽʥʫ ʢʣʽʪʠʥ ʫʩʝʨʝʜʠʥʽ ʛʨʘʥʫʣʴʦʤʠ, ʧʦʢʘʟʥʠʢʠ ʢʣʽʪʠʥʥʦʾ 

ʢʽʥʝʪʠʢʠ ʚʽʜʦʙʨʘʞʝʥʽ ʨʽʟʥʠʤʠ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʬʦʨʤʘʤʠ ʛʨʘʥʫʣʴʦʤ. ʆʩʢʽʣʴʢʠ 

ʧʝʨʩʠʩʪʫʚʘʣʴʥʠʡ ʘʥʪʠʛʝʥ ʯʠʥʝ ʰʢʽʜʣʠʚʫ ʜʽʶ ʥʘ ʢʣʽʪʠʥʠ ʛʨʘʥʫʣʴʦʤʠ, ʪʦ ʦʩʪʘʥʥʽ 

ʛʠʥʫʪʴ, ʘ ʥʘ ʾʭ ʤʽʩʮʽ ʟôʷʚʣʷʶʪʴʩʷ ʥʦʚʽ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʪʘʢʦʛʦ ʦʙʤʽʥʫ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʪʦʢʩʠʥʘʤʠ, ʱʦ ʫʰʢʦʜʞʫʶʪʴ ʢʣʽʪʠʥʠ. 
 

ɼʦ ʥʝʽʤʫʥʥʠʭ ʚʽʜʥʦʩʷʪʴ ʙʽʣʴʰʽʩʪʴ ʛʨʘʥʫʣʴʦʤ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ ʥʘʚʢʦʣʦ 

ʩʪʦʨʦʥʥʽʭ ʪʽʣ, ʷʢʽ ʂ. Warren [3] ʧʦʜʽʣʷʻ ʥʘ ʥʝʘʢʪʠʚʥʽ ʪʘ ʘʢʪʠʚʥʽ. ʅʝʘʢʪʠʚʥʽ 

ʚʠʢʣʠʢʘʶʪʴʩʷ ʧʦʣʽʤʝʨʘʤʠ, ʘ ʘʢʪʠʚʥʽ ï ʯʘʩʪʠʥʢʘʤʠ ʜʚʦʦʢʠʩʫ ʢʨʝʤʥʽʶ, 
 

ʦʙʦʣʦʥʢʦʶ ʩʪʨʝʧʪʦʢʦʢʘ. ɼʦʧʦʚʥʝʥʥʷ ʜʦ ʥʝʽʤʫʥʥʠʭ ʛʨʘʥʫʣʴʦʤ ʟʘʟʥʘʯʠʣʠ W. L. 

Epstein ʪʘ ʩʧʽʚʘʚʪʦʨʠ [4], ʷʢʽ ʚʠʜʽʣʠʣʠ ʘʢʪʠʚʥʽ ʛʨʘʥʫʣʴʦʤʠ ï ʮʠʪʦʪʦʢʩʠʯʥʽ, ʪʘ 

ʥʝʘʢʪʠʚʥʽ ï ʜʦʙʨʦʷʢʽʩʥʽ. 
 

ʋ ʪʦʡ ʩʘʤʠʡ ʯʘʩ ʥʝʦʙʭʽʜʥʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʤʝʭʘʥʽʟʤʠ ʬʦʨʤʫʚʘʥʥʷ 

ʛʨʘʥʫʣʝʤʘʪʦʟʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ ʜʦ ʢʽʥʮʷ ʥʝ ʨʦʟʰʠʬʨʦʚʘʥʽ. 
 

ʄʘʙʫʪʴ, ʬʦʨʤʫʚʘʥʥʷ çʧʘʨʦʜʦʥʪʦʤè ʚʢʣʶʯʘʻ ʧʦʛʣʠʥʘʥʥʷ ʤʘʢʨʦʬʘʛʘʤʠ ʽʤʫʥʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʽʟ ʧʦʜʘʣʴʰʦʶ ʘʢʪʠʚʘʮʽʻʶ ʟʘʟʥʘʯʝʥʠʭ ʢʣʽʪʠʥ, ʘ ʪʘʢʦʞ ʧʦʪʫʞʥʦʶ 

ʣʽʤʬʦʮʠʪʦʧʦʩʝʨʝʜʢʦʚʘʥʦʶ ʨʝʛʫʣʷʮʽʻʶ. 
 

ʌʽʙʨʦʟʥʠʡ ʝʧʫʣʽʩ 
 

ʄʽʢʨʦʩʢʦʧʽʯʥʦ ʬʽʙʨʦʟʥʠʡ ʝʧʫʣʽʩ (ʨʠʩ. 50) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʫʯʢʽʚ ʟʨʽʣʦʾ 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ (ʨʠʩ. 50 ɺ), ʨʦʟʤʽʱʝʥʠʭ ʭʘʦʪʠʯʥʦ, ʟ ʥʝʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ 

ʢʨʦʚʦʥʦʩʥʠʭ ʽ ʣʽʤʬʘʪʠʯʥʠʭ ʩʫʜʠʥ. ʉʝʨʝʜ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʚʦʣʦʢʦʥ, 
 

ʧʝʨʝʚʘʞʥʦ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦ, ʚ ʙʽʣʴʰʽʡ ʘʙʦ ʤʝʥʰʽʡ ʢʽʣʴʢʦʩʪʽ ʥʘʷʚʥʽ ʟʘʧʘʣʴʥʽ 

ʢʣʽʪʠʥʥʽ ʽʥʬʽʣʴʪʨʘʪʠ (ʨʠʩ. 50 ɸ), ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʧʣʘʟʤʘʪʠʯʥʠʭ ʽ 

ʤʘʢʨʦʬʘʛʘʣʴʥʠʭ ʢʣʽʪʠʥ. ʇʦʚʝʨʭʥʷ ʝʧʫʣʽʩʫ ʟʘ ʪʠʧʦʤ ʧʨʦʩʪʦʾ ʛʨʘʥʫʣʴʦʤʠ ʧʦʢʨʠʪʘ 

ʙʘʛʘʪʦʰʘʨʦʚʠʤ ʧʣʦʩʢʠʤ ʝʧʽʪʝʣʽʻʤ ʽ ʥʝʨʽʜʢʦ ʫʢʨʠʚʘʻʪʴʩʷ ʚʠʨʘʟʢʘʤʠ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʪʨʘʚʤʠ ʟʫʙʽʚ. ʅʘ ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ ʫ ʪʘʢʦʤʫ ʝʧʫʣʽʩʽ ʤʠ ʙʘʯʠʤʦ ʨʦʟʚʠʪʦʢ 
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ʤʦʣʦʜʦʾ ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʪʢʘʥʠʥʠ (ʨʠʩ. 51), ʙʘʛʘʪʦʾ ʥʘ ʢʨʦʚʦʥʦʩʥʽ ʢʘʧʽʣʷʨʠ (ʨʠʩ. 51 
 

ɺ) ʽ ʢʣʽʪʠʥʠ, ʟ ʚʠʨʘʞʝʥʦʶ ʣʝʡʢʦʮʠʪʘʨʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ. 
 

ɯʥʦʜʽ ʫ ʧʨʦʩʪʽʡ ʛʨʘʥʫʣʴʦʤ ̔ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷ ʢʽʩʪʢʦʚʠʭ ʙʘʣʦʯʦʢ 
 

(ʦʩʠʬʽʢʫʚʘʣʴʥʠʡ  ʝʧʫʣʽʩ  ï  ʨʠʩ.  52)  ï  ʤʽʞ  ʬʽʙʨʦʟʥʠʤʠ  ʚʦʣʦʢʥʘʤʠ  (ʨʠʩ.  52  D) 
 

ʚʠʥʠʢʘʻ ʩʢʫʧʯʝʥʥʷ ʦʩʪʝʦʛʝʥʥʠʭ ʢʣʽʪʠʥ, ʩʝʨʝʜ ʷʢʠʭ ʙʘʯʠʤʦ ʜʨʽʙʥʽ ʜʽʣʷʥʢʠ 

ʦʩʪʝʦʾʜʥʦʾ ʨʝʯʦʚʠʥʠ, ʛʦʤʦʛʝʥʥʦ ʟʘʙʘʨʚʣʝʥʦʾ ʪʘ ʦʪʦʯʝʥʦʾ ʦʩʪʝʦʙʣʘʩʪʘʤʠ. ɼʘʣʽ 

ʚʦʥʠ ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʚ ʢʽʩʪʢʦʚʽ ʙʘʣʦʯʢʠ ʟ ʥʘʷʚʥʽʩʪʶ ʦʩʪʝʦʮʠʪʽʚ ʽ ʚʽʜʢʣʘʜʝʥʥʷʤ 

ʚ ʦʩʥʦʚʥʽʡ ʨʝʯʦʚʠʥʽ ʩʦʣʝʡ ʢʘʣʴʮʽʶ. ʅʘ ʧʝʨʠʬʝʨʽʾ ʚ ʢʽʩʪʢʦʚʠʭ ʙʘʣʦʯʢʘʭ, ʷʢ 

ʧʨʘʚʠʣʦ, ʨʦʟʤʽʱʫʻʪʴʩʷ ʚʫʟʴʢʘ ʟʦʥʘ ʦʩʪʝʦʾʜʥʦʾ ʪʢʘʥʠʥʠ, ʦʙʣʷʤʦʚʘʥʘ 

ʦʩʪʝʦʙʣʘʩʪʘʤʠ. 
 

ʄʽʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʣʷʥʢʠ ʝʧʫʣʽʩʫ ʟʘ ʜʦʧʦʤʦʛʦʶ SEM ʟʘʩʚʽʜʯʠʣʦ 

ʥʘʷʚʥʽʩʪʴ ʚʦʣʦʢʥʠʩʪʠʭ ʩʪʨʫʢʪʫʨ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʩʪʨʦʤʫ 

ʝʧʫʣʽʩʫ (ʨʠʩ. 53 ɸ). ʉʪʨʦʤʘ ʤʘʻ ʯʽʪʢʦ ʢʦʥʪʫʨʦʚʘʥʽ ʬʽʙʨʦʙʣʘʩʪʠ, ʢʘʧʽʣʷʨʠ, 
 

ʥʝʟʥʘʯʥʠʡ ʥʘʙʨʷʢ, ʘ ʽʥʦʜʽ ï ʜʽʣʷʥʢʠ ʨʝʟʦʨʙʮʽʾ ʪʘ ʫʪʚʦʨʝʥʥʷ ʢʽʩʪʢʠ. 
 

ʋ ʜʽʣʷʥʢʘʭ ʝʧʫʣʽʩʽʚ ʟ ʫʪʚʦʨʝʥʥʷʤ ʢʽʩʪʢʠ ʧʘʪʦʣʦʛʽʯʥʠʭ ʤʽʪʦʟʽʚ ʫ ʢʣʽʪʠʥʘʭ ʥʝ 

ʚʠʷʚʣʝʥʦ. ɽʧʫʣʽʩ ʟ ʦʩʠʬʽʢʘʮʽʻʶ ʤʘʻ ʦʟʥʘʢʠ ʢʘʣʴʮʠʬʽʢʘʮʽʾ ʟʘ ʢʦʥʮʝʥʪʨʠʯʥʠʤ 

ʪʠʧʦʤ ʟ ʦʩʪʝʦʮʠʪʘʨʥʦʶ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ. ʊʨʘʧʣʷʶʪʴʩʷ ʜʽʣʷʥʢʠ ʦʩʪʝʦʾʜʥʦʾ ʪʢʘʥʠʥʠ 

ʟ ʧʝʨʠʬʝʨʽʡʥʦ ʨʦʟʤʽʱʝʥʠʤʠ ʦʩʪʝʦʙʣʘʩʪʘʤʠ (ʨʠʩ. 54 ɸ) ʪʘ ʦʟʥʘʢʘʤʠ ʧʦʩʠʣʝʥʦʾ 

ʢʘʣʴʮʠʬʽʢʘʮʽʾ. 
 

ʅʘʷʚʥʽʩʪʴ ʥʝʛʘʪʠʚʥʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ (CD3) ʪʘ 

ʛʨʘʥʫʣʦʮʠʪʘʨʥʠʤʠ ʣʝʡʢʦʮʠʪʘʤʠ (MPO) r = ï0,58, ʨ = 0,05, ʜʘʻ ʧʽʜʩʪʘʚʠ ʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʮʠʢʣʽʯʥʦʩʪʽ ʧʝʨʝʙʽʛʫ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʬʽʙʨʦʟʥʦʤʫ 

ʝʧʫʣʽʩʽ ʟ ʧʝʨʽʦʜʘʤʠ ʟʘʛʦʩʪʨʝʥʥʷ ʪʘ ʟʛʘʩʘʥʥʷ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʡ ʧʦʩʪʫʣʘʪ: çʧʽʜ ʯʘʩ ʛʦʩʪʨʦʛʦ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʧʝʨʝʚʘʞʘʶʪʴ 

ʛʨʘʥʫʣʦʮʠʪʘʨʥʽ ʣʝʡʢʦʮʠʪʠ ʪʘ ʥʝʡʪʨʦʬʽʣʠ ʟʦʢʨʝʤʘè [5]. 
 

ʑʝ ʦʜʥʠʤ ʬʘʢʪʦʤ, ʷʢʠʡ ʥʘʚʦʜʠʪʴ ʥʘʩ ʥʘ ʜʫʤʢʫ ʧʨʦ çʭʚʠʣʝʧʦʜʽʙʥʠʡè 

ʧʝʨʝʙʽʛ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʬʽʙʨʦʟʥʦʤʫ ʝʧʫʣʽʩʽ, ʻ ʦʜʝʨʞʘʥʽ ʥʘʤʠ ʜʘʥʽ, ʱʦ 

ʧʦʢʘʟʫʶʪʴ ʥʝʛʘʪʠʚʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʢʣʽʪʠʥʘʤʠ ʤʘʢʨʦʬʘʛʘʣʴʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ (CD68) ʪʘ ɺ-ʣʽʤʬʦʮʠʪʘʤʠ (CD79A): r = ï0,54, ʨ = 0,05. ʈʝʘʣʽʟʘʮʽʷ 
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ʮʴʦʛʦ ʤʝʭʘʥʽʟʤʫ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ: ʤʘʢʨʦʬʘʛʠ, ʷʢʽ 

ʚʠʢʦʥʫʶʪʴ ʬʘʛʦʮʠʪʘʨʥʫ (ʄ1-ʪʠʧ) ʘʙʦ ʨʝʧʘʨʘʪʠʚʥʫ (ʄ2-ʪʠʧ) ʬʫʥʢʮʽʶ, 
 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ɺ-ʢʣʽʪʠʥ ʟʘ ʨʘʭʫʥʦʢ ʤʘʢʨʦʬʘʛʘʣʴʥʠʭ 

ʮʠʪʦʢʽʥʽʚ [6]. 
 

ɼʦʩʣʽʜʞʝʥʥʷ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʤʘʢʨʦʬʘʛʘʤʠ (CD68) ʪʘ ʾʭ 

ʘʢʪʠʚʥʽʩʪʶ (S100) (r = 0,93, ʨ = 0,01) ʧʽʜʪʚʝʨʜʞʫʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʫ 

ʬʽʙʨʦʟʥʦʤʫ ʝʧʫʣʽʩʽ [7]. 
 

ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʨʝʟʦʨʙʮʽʾ ʻ ʄʄʈ-1, ʷʢʘ ʧʨʦʜʫʢʫʻʪʴʩʷ 

ʛʨʘʥʫʣʦʮʠʪʘʨʥʠʤʠ ʣʝʡʢʦʮʠʪʘʤʠ (MPO), ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʩʪʽʡʢʠʤ 

ʧʦʟʠʪʠʚʥʠʤ ʢʦʨʝʣʷʮʽʡʥʠʤ ʟʚôʷʟʢʦʤ ʤʽʞ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (r = 0,96, ʨ = 0,001). 
 

ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʚʠʷʚʠʣʠ ʥʝʛʘʪʠʚʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʄʄʈ-1 ʪʘ 

ʢʽʣʴʢʽʩʪʶ ʊ- ʪʘ ɺ ʢʣʽʪʠʥ (r = ï0,59 ʪʘ r = ï0,74 ʚʽʜʧʦʚʽʜʥʦ ʧʨʠ ʨ = 0,05). ʅʘ ʥʘʰʫ 

ʜʫʤʢʫ ʪʘ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʽʥʰʠʭ ʘʚʪʦʨʽʚ [8], ʮʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʟ 

ʮʠʪʦʪʦʢʩʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʄʄʈ-1, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʨʠ ʾʾ ʥʘʜʤʽʨʥʽʡ 

ʢʽʣʴʢʦʩʪʽ. ʊʘʢʦʞ ʤʠ ʥʝ ʚʠʢʣʶʯʘʻʤʦ ʪʦʡ ʬʘʢʪ, ʱʦ ʧʨʦʜʫʢʪʠ ʢʘʪʘʣʽʟʫ 

ʤʽʻʣʦʧʝʨʦʢʩʠʜʘʟʠ ʧʦʪʝʥʮʽʶʶʪʴ ʮʠʪʦʪʦʢʩʠʯʥʠʡ ʝʬʝʢʪ, ʪʦʤʫ ʥʝ ʚʘʨʪʦ 

ʥʝʜʦʦʮʽʥʶʚʘʪʠ ʮʠʪʦʪʦʢʩʠʯʥʠʡ ʝʬʝʢʪ MMP-1. ɸʥʘʣʽʟ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ 

ʄʄʈ-1 ʪʘ ʨ53 ʩʣʘʙʢʠʡ, ʘʣʝ ʧʦʟʠʪʠʚʥʠʡ (r = 0,34, ʨ = 0,05), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʟʘʧʫʩʢ ʘʧʦʧʪʦʟʫ ʢʣʽʪʠʥʘʤʠ ʧʨʠ ʜʽʾ ʥʘ ʥʠʭ ʄʄʈ-1. ʑʝ ʦʜʠʥ ʥʝʛʘʪʠʚʥʠʡ ʝʬʝʢʪ ʜʽʾ 

ʄʄʈ-1 ʥʘ ʣʽʤʬʦʮʠʪʠ ɺ-ʨʷʜʫ ʧʦʚôʷʟʘʥʠʡ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ IgG ʪʘ IgM, ʷʢʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʦʜʫʢʫʶʪʴʩʷ ʮʠʤʠ ʢʣʽʪʠʥʘʤʠ. ʎʝʡ ʥʝʛʘʪʠʚʥʠʡ ʝʬʝʢʪ ʩʪʚʦʨʶʻ 

ʄʄʈ-1, ʷʢʘ ʧʨʦʜʫʢʫʻʪʴʩʷ ʝʧʽʪʝʣʽʻʤ ʬʽʙʨʦʟʥʦʛʦ ʝʧʫʣʽʩʫ (IgG-ʄʄʈ-1, r = ï 0,64, 
 

ʨ = 0,05, ʪʘ IgM-ʄʄʈ-1, r = ï 0,53, ʨ = 0,05). 
 

ʇʦʩʠʣʝʥʥʷ ʝʬʝʢʪʫ ʤʽʛʨʘʮʽʾ ʢʣʽʪʠʥ ʟʘʧʘʣʴʥʦʛʦ ʽʥʬʽʣʴʪʨʘʪʫ ʩʧʨʠʷʻ OPN, ʷʢʠʡ 

ʧʨʦʜʫʢʫʻʪʴʩʷ ʝʧʽʪʝʣʽʻʤ ʬʽʙʨʦʟʥʦʛʦ ʝʧʫʣʽʩʫ ʪʘ ʩʧʨʠʷʻ ʤʽʛʨʘʮʽʾ ʤʘʢʨʦʬʘʛʽʚ ʽ 

ʥʝʡʪʨʦʬʽʣʴʥʠʭ ʣʝʡʢʦʮʠʪʽʚ, ʧʨʦ ʱʦ ʩʚʽʜʯʘʪʴ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʡʥʽ ʢʦʝʬʽʮʽʻʥʪʠ 
 

(OPN ï MNO, r = 0,25, ʨ = 0,05, OPN ï CD68, r = 0,22, ʨ = 0,05). ɺʘʞʣʠʚʠʤ 

ʤʝʭʘʥʽʟʤʦʤ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʬʽʙʨʦʟʥʦʛʦ ʝʧʫʣʽʩʫ ʻ ʧʨʦʣʽʬʝʨʘʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ 
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ʝʧʽʪʝʣʽʶ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʝʢʩʧʨʝʩʽʻʶ ʤʘʨʢʝʨʘ ʧʨʦʣʽʬʝʨʘʮʽʾ ʂʽ67. ɿʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ ʽʥʬʽʣʴʪʨʘʪʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʄʄʈ-1 ʪʘ OPN 
 

ʝʧʽʪʝʣʽʻʤ, ʱʦ ʚʽʜʦʙʨʘʟʠʣʦʩʷ ʫ ʧʦʟʠʪʠʚʥʦʤʫ ʢʦʨʝʣʷʮʽʡʥʦʤʫ ʟʚôʷʟʢʫ ʤʽʞ ʂʽ 67 ʪʘ 

ʄʄʈ-1, ʂʽ67 ʪʘ OPN (r = 0,69, ʨ = 0,05 ʪʘ r = 0,24, ʨ = 0,05) ʚʽʜʧʦʚʽʜʥʦ. 
 

ɺʽʜʦʤʦ, ʱʦ ʄ2-ʤʘʢʨʦʬʘʛʠ ʚʠʢʦʥʫʶʪʴ ʨʝʧʘʨʘʪʠʚʥʫ ʬʫʥʢʮʽʶ, ʱʦ ʟʫʤʦʚʣʶʻ 

ʧʨʦʣʽʬʝʨʘʮʽʶ ʩʫʜʠʥ ʪʘ ʬʽʙʨʦʙʣʘʩʪʽʚ [9, 10]. ʈʝʟʫʣʴʪʘʪʠ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʝʣʠ, 

ʱʦ ʤʘʢʨʦʬʘʛʠ ʪʘ ʝʧʽʪʝʣʽʡ ʘʢʪʠʚʥʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʘʥʛʽʦʛʝʥʝʟʽ ʬʽʙʨʦʟʥʦʛʦ ʝʧʫʣʽʩʫ, 

ʧʨʦ ʱʦ ʩʚʽʜʯʘʪʴ ʧʦʟʠʪʠʚʥʽ ʢʦʨʝʣʷʮʽʡʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʤʽʞ CD68 -VEGF (r = 0,29, ʨ = 

0,05). ɽʢʩʧʨʝʩʽʷ VEGF ʝʧʽʪʝʣʽʻʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʠʣʝʥʥʷ ʨʦʩʪʫ ʩʫʜʠʥ ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ī ʟʙʽʣʴʰʝʥʥʷ ʤʽʛʨʘʮʽʾ ʚʩʽʭ ʚʠʜʽʚ ʣʝʡʢʦʮʠʪʽʚ ʫ ʚʦʛʥʠʱʝ ʫʨʘʞʝʥʥʷ 

ʧʘʨʦʜʦʥʪʘ. ʎʝ ʚʽʜʦʙʨʘʟʠʣʦʩʷ ʫ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʘʭ ʤʽʞ ʤʘʨʢʝʨʘʤʠ ʣʝʡʢʦʮʠʪʽʚ ʪʘ 

VEGF, ʱʦ ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʝʧʽʪʝʣʽʻʤ (CD3-VEGF, r = 0,43, ʨ = 0,05; CD79A-VEGF, r = 

0,24, ʨ = 0,05; MPO-VEGF, r = 0,27, ʨ = 0,05, CD68-VEGF, r = 0,30, 
 

ʨ = 0,05). ɺʠʱʝʟʘʟʥʘʯʝʥʠʡ ʧʨʦʮʝʩ ʻ ʦʩʪʘʥʥʴʦʶ ʣʘʥʢʦʶ, ʱʦ ʫʪʚʦʨʶʻ ʧʘʪʦʣʦʛʽʯʥʝ 

ʢʦʣʦ ʪʘ ʩʧʨʠʷʻ ʨʦʩʪʫ ʬʽʙʨʦʟʥʦʛʦ ʝʧʫʣʽʩʫ (ʨʠʩ. 55). 
 

ʋ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ ʯʘʩʪʦ ʚʠʥʠʢʘʶʪʴ ʚʪʦʨʠʥʥʽ ʟʤʽʥʠ. ʇʨʠ ʪʨʘʚʤʘʪʠʟʘʮʽʾ 

ʧʘʨʦʜʦʥʪʘ ʚʠʥʠʢʘʶʪʴ ʢʨʦʚʦʚʠʣʠʚʠ ʟ ʥʝʟʨʽʣʦʾ ʩʫʜʠʥʥʦʾ ʩʽʪʢʠ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ 

ʚʠʱʝʟʘʟʥʘʯʝʥʠʤ ʤʝʭʘʥʽʟʤʦʤ. ʎʽ ʩʫʜʠʥʠ ʜʫʞʝ ʯʫʪʣʠʚʽ ʜʦ ʜʽʾ ʨʽʟʥʠʭ 

ʮʠʪʦʪʦʢʩʠʯʥʠʭ ʯʠʥʥʠʢʽʚ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʩʠʣʴʥʠʤ ʧʦʟʠʪʠʚʥʠʤ 

ʢʦʨʝʣʷʮʽʡʥʠʤ ʟʚ'ʷʟʢʦʤ ʤʽʞ ʛʣʽʢʦʬʦʨʠʥʦʤ ʝʨʠʪʨʦʮʠʪʽʚ, ʱʦ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʧʽʜ ʯʘʩ 

ʢʨʦʚʦʚʠʣʠʚʽʚ, ʪʘ ʄʄʈ-1 ʝʧʽʪʝʣʽʶ, ʷʢʠʡ ʟʜʘʪʥʠʡ ʨʫʡʥʫʚʘʪʠ ʢʦʣʘʛʝʥ ʩʫʜʠʥ 
 

(Gli-ʄʄʈ-1, r = 0,84, ʨ = 0,05). 
 

ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʬʽʙʨʦʟʥʠʡ 

ʝʧʫʣʽʩ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʟʘʛʦʻʥʥʷ ʟʘʧʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʩʧʨʠʯʠʥʷʻ ʨʫʡʥʫʚʘʥʥʷ 

ʢʽʩʪʢʠ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʚʽʜʨʦʩʪʢʘ, ʧʨʠ ʮʴʦʤʫ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ 

ʚʠʱʝʟʘʟʥʘʯʝʥʦʛʦ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜʽʛʨʘʶʪʴ ʤʘʢʨʦʬʘʛʠ ʪʘ ʝʧʽʪʝʣʽʡ, ʧʨʦ 

ʱʦ ʩʚʽʜʯʘʪʴ ʚʽʜʧʦʚʽʜʥʽ ʟʚôʷʟʢʠ (ʨʠʩ. 55). 
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ɸʥʛʽʦʤʘʪʦʟʥʠʡ ʝʧʫʣʽʩ 
 

ɸʥʛʽʦʤʘʪʦʟʥʠʡ ʝʧʫʣʽʩ, ʘʙʦ ʝʧʫʣʽʩ ʟʘ ʪʠʧʦʤ ʩʫʜʠʥʥʦʾ ʛʨʘʥʫʣʴʦʤʠ, ʯʘʩʪʽʰʝ 

ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʞʽʥʦʢ. 
 

ʄʘʢʨʦʩʢʦʧʽʯʥʦ ʪʘʢʠʡ ʝʧʫʣʽʩ ʙʫʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʨʦʟʨʦʩʪʘʥʥʷʤ ʤ'ʷʢʠʭ 

ʪʢʘʥʠʥ ʷʩʝʥ ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ, ʚʢʨʠʪʠʭ ʙʘʛʘʪʦʰʘʨʦʚʠʤ ʧʣʦʩʢʠʤ ʝʧʽʪʝʣʽʻʤ. 
 

ʍʘʨʘʢʪʝʨʥʦʶ ʢʣʽʥʽʯʥʦʶ ʦʟʥʘʢʦʶ ʝʧʫʣʽʩʽʚ ʟʘ ʪʠʧʦʤ ʩʫʜʠʥʥʦʾ ʛʨʘʥʫʣʴʦʤʠ ʙʫʣʘ 

ʢʨʦʚʦʪʝʯʘ ʧʨʠ ʥʝʟʥʘʯʥʽʡ ʪʨʘʚʤʽ. 
 

ʇʨʠ ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʮʝʡ ʝʧʫʣʽʩ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʚʝʣʠʢʦʶ 

ʢʽʣʴʢʽʩʪʶ ʩʫʜʠʥ, ʧʝʨʝʚʘʞʥʦ ʚʝʥʦʟʥʦʛʦ ʪʠʧʫ ʜʨʽʙʥʦʛʦ ʢʘʣʽʙʨʫ, ʽʥʢʦ ʣʠ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʩʫʜʠʥʥʠʭ ʦʟʝʨ (ʨʠʩ. 56 ɸ ). ʄʽʞ ʩʫʜʠʥʘʤʠ ʨʦʟʤʽʱʫʚʘʣʠʩʷ ʪʦʥʢʽ, 
 

ʽʥʦʜʽ ʙʽʣʴʰ ʰʠʨʦʢʽ, ʧʨʦʰʘʨʢʠ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. ɸʥʛʽʦʤʘʪʦʟʥʠʡ ʝʧʫʣʽʩ ʟʘ 

ʛʽʩʪʦʣʦʛʽʯʥʦʶ ʢʘʨʪʠʥʦʶ ʤʘʣʦ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʢʘʧʽʣʷʨʥʦʾ ʘʙʦ ʚʝʥʦʟʥʦʾ ʘʥʛʽʦʤʠ 
 

(ʨʠʩ. 56). ʋ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʧʨʦʰʘʨʢʘʭ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʢʣʽʪʠʥʥʽ ʽʥʬʽʣʴʪʨʘʪʠ, 
 

ʱʦ ʩʢʣʘʜʘʣʠʩʷ ʧʝʨʝʚʘʞʥʦ ʟ ʧʣʘʟʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ, ʷʢ ʽ ʫ ʬʽʙʨʦʟʥʦʤʫ ʝʧʫʣʽʩʽ. 
 

ɼʫʞʝ ʯʘʩʪʦ ʘʥʛʽʦʤʘʪʦʟʥʠʡ ʝʧʫʣʽʩ ʧʦʚʝʨʭʥʝʚʦ ʫʢʨʠʚʘʚʩʷ ʚʠʨʘʟʢʘʤʠ ʟ ʨʦʟʚʠʪʢʦʤ 

ʚʽʜʧʦʚʽʜʥʦʾ ʜʦ ʮʽʻʾ ʜʽʣʷʥʢʠ ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʪʢʘʥʠʥʠ. 
 

SEM-ʩʢʘʥʦʛʨʘʤʘ ʜʘʻ ʭʘʨʘʢʪʝʨʥʫ ʙʫʜʦʚʫ ʘʥʛʽʦʤʘʪʦʟʥʦʛʦ ʝʧʫʣʽʩʫ (ʨʠʩ.  57). 
 

ʉʧʦʣʫʯʥʘ ʪʢʘʥʠʥʘ ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʦʣʦʢʥʠʩʪʦ-ʢʣʽʪʠʥʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʟ 

ʽʥʪʝʥʩʠʚʥʦʶ ʚʘʩʢʫʣʷʨʠʟʘʮʽʻʶ. ʉʫʜʠʥʥʽ ʧʨʦʩʪʦʨʠ ʚʠʩʪʝʣʝʥʽ ʝʥʜʦʪʝʣʽʻʤ ʽʟ 

ʨʦʟʨʠʚʘʤʠ ʪʘ ʢʨʦʚʦʚʠʣʠʚʘʤʠ (ʨʠʩ. 57 B). 
 

ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʚʠʥʠʢʥʝʥʥʷ ʽ ʰʚʠʜʢʠʡ ʨʽʩʪ ʮʠʭ ʛʽʧʝʨʧʣʘʩʪʠʯʥʠʭ 

ʨʦʟʨʦʩʪʘʥʴ ʧʦʚ'ʷʟʘʥʽ ʽʟ ʟʘʛʘʣʴʥʠʤ ʩʦʤʘʪʠʯʥʠʤ ʩʪʘʪʫʩʦʤ, ʷʢʠʡ ʧʨʠʟʚʽʚ ʜʦ 

ʧʦʨʫʰʝʥʥʷ ʛʫʤʦʨʘʣʴʥʦʾ ʨʝʛʫʣʷʮʽʾ ʧʨʦʣʽʬʝʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʧʘʨʦʜʦʥʪʘ. 
 

ɻʽʩʪʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʘʥʛʽʦʤʘʪʦʟʥʦʛʦ ʝʧʫʣʽʩʫ, ʷʢʠʡ ʤʠ ʚʠʚʯʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʥʦʛʦ ʬʘʨʙʫʚʘʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ ʪʘ 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʤ ʤʝʪʦʜʦʤ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʥʪʠʪʽʣ ʜʦ VEGF, ʧʦʢʘʟʘʣʦ 

ʥʘʷʚʥʽʩʪʴ ʚʠʩʦʢʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʢʣʽʪʠʥ ʽʥʬʽʣʴʪʨʘʪʫ ʜʦ ʘʥʛʽʦʛʝʥʝʟʫ. ɺʩʪʘʥʦʚʣʝʥʦ, 
 

ʱʦ ʢʣʽʪʠʥʠ ʤʘʢʨʦʬʘʛʘʣʴʥʦʛʦ ʨʷʜʫ (CD68) ʧʨʦʜʫʢʫʶʪʴ VEGF, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʦʟʠʪʠʚʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ (r = 0,37, ʨ = 0,05). ʄʠ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʠ 
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ʥʝʛʘʪʠʚʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ S100 ʪʘ VEGF, ʪʦʙʪʦ ʯʠʤ ʙʽʣʴʰ ʘʢʪʠʚʥʠʡ 

ʘʥʛʽʦʛʝʥʝʟ, ʪʠʤ ʤʝʥʰʘ ʘʢʪʠʚʥʽʩʪʴ ʤʘʢʨʦʬʘʛʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʚ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʛʨʘʬʽʢ, ʷʢʠʡ ʤʠ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ (r = ï0,42, p = 0,05). ɺʦʜʥʦʯʘʩ 

ʤʘʢʨʦʬʘʛʠ ʄ2-ʪʠʧʫ ʘʢʪʠʚʥʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʛʝʤʘʥʛʽʦʤ, ʱʦ ʙʫʣʦ 

ʜʦʚʝʜʝʥʦ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ɺʝʥʛʫ ʌ. (2013 ʨ). ʂʨʽʤ ʪʦʛʦ, ʜʦʩʣʽʜʥʠʢʠ ʜʦʚʝʣʠ 

ʟʚ'ʷʟʦʢ ʤʽʞ ʘʥʛʽʦʛʝʥʝʟʦʤ ʪʘ ʢʽʣʴʢʽʩʪʶ ʤʘʢʨʦʬʘʛʽʚ ʫ ʛʝʤʘʥʛʽʦʤʽ [11]. 
 

ʇʨʠ ʟʘʧʘʣʝʥʥʽ ʧʘʨʦʜʦʥʪʘ ʤʠ ʚʩʪʘʥʦʚʠʣʠ ʩʣʘʙʢʠʡ ʧʦʟʠʪʠʚʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ 

ʟʚ'ʷʟʦʢ ʤʽʞ ʧʨʦʣʽʬʝʨʘʪʠʚʥʠʤ ʧʝʧʪʠʜʦʤ ʂʽ 67 ʪʘ VEGF (r = 0,24, p = 0,05), ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʧʨʦʣʽʬʝʨʘʮʽʶ ʩʫʜʠʥ ʫ ʚʦʛʥʠʱʽ ʬʦʨʤʫʚʘʥʥʷ ʘʥʛʽʦʤʘʪʦʟʥʦʛʦ ʝʧʫʣʽʩʫ. 
 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʧʘʧʽʣʦʤʦʚʽʨʫʩʥʘ ʽʥʬʝʢʮʽʷ ʩʪʠʤʫʣʶʻ ʨʽʩʪ 

ʩʫʜʠʥ [12]. 
 

ɸʥʪʠʘʥʛʽʦʛʝʥʝʪʠʯʥʫ ʜʽʶ ʥʘ ʩʫʜʠʥʠ ʩʧʨʠʯʠʥʷʻ ʄʄʈ-1, ʷʢʠʡ ʨʫʡʥʫʻ ʢʦʣʘʛʝʥ 

ʩʫʜʠʥ. ʎʝ ʚʽʜʦʙʨʘʟʠʣʦʩʷ ʫ ʥʝʛʘʪʠʚʥʦʤʫ ʢʦʝʬʽʮʽʻʥʪʽ ʢʦʨʝʣʷʮʽʾ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʤʽʞ 

ʄʄʈ-1 ʪʘ VEGF (r = ï0,51, ʨ = 0,05), ʱʦ ʟʙʽʛʘʻʪʴʩʷ ʟ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ, ʷʢʽ 

ʚʽʜʟʥʘʯʘʶʪʴ ʥʝʛʘʪʠʚʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ ʪʘ ʧʨʦʮʝʩʦʤ ʧʫʭʣʠʥʥʦʛʦ ʨʦʩʪʫ ʽ ʤʝʪʘʩʪʘʟʫʚʘʥʥʷʤ [13]. ʉʫʜʠʥʥʠʡ 

ʬʘʢʪʦʨ ʨʦʩʪʫ, ʟʘʣʫʯʝʥʠʡ ʜʦ ʘʥʛʽʦʛʝʥʝʟʫ, ʪʘʢʦʞ ʘʢʪʠʚʫʻ ʥʝʡʪʨʦʬʽʣʠ ʧʨʠ 

ʟʘʧʘʣʝʥʥʽ. ʇʽʜʚʠʱʝʥʘ ʢʽʣʴʢʽʩʪʴ ʥʝʡʪʨʦʬʽʣʽʚ ʟʙʽʣʴʰʫʻ ʩʝʢʨʝʮʽʶ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ 
 

[14]. ʄʠ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʦʜʽʙʥʫ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ, ʷʢʘ ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ 

ʧʽʜʪʚʝʨʜʠʣʘʩʷ ʫ ʧʦʟʠʪʠʚʥʦʤʫ ʢʦʨʝʣʷʮʽʡʥʦʤʫ ʟʚ'ʷʟʢʫ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʤʽʞ 

ʛʨʘʥʫʣʦʮʠʪʘʨʥʠʤʠ ʣʝʡʢʦʮʠʪʘʤʠ (ʄPʆ) ʪʘ ʄʄʈ-1 (r = 0,51, ʨ = 0,05). 
 

ʅʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ 

ʪʘ ʛʝʤʦʩʠʜʝʨʠʥʫ, ʷʢʽ ʟʥʘʭʦʜʠʣʠʩʷ ʫ ʤʽʞʩʫʜʠʥʥʦʤʫ ʪʘ ʤʽʞʢʘʚʝʨʥʦʟʥʦʤʫ ʧʨʦʩʪʦʨʽ 

ʫ ʚʦʛʥʠʱʽ ʬʦʨʤʫʚʘʥʥʷ ʝʧʫʣʽʩʫ, ʦʙʫʤʦʚʣʝʥʘ ʜʽʻʶ ʄʄʈ-1 ʥʘ ʩʫʜʠʥʠ. ɻʣʽʢʦʬʦʨʠʥ 
 

(Glʫ), ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʝʨʠʪʨʦʮʠʪʘʭ, ʤʘʻ ʩʣʘʙʢʠʡ ʧʦʟʠʪʠʚʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ 

ʟʚôʷʟʦʢ ʽʟ VEGF (r = 0,21, ʨ = 0,05). ʎʝʡ ʟʚ'ʷʟʦʢ ʦʙʫʤʦʚʣʝʥʠʡ ʚʠʱʝʟʘʟʥʘʯʝʥʠʤ 

ʧʘʪʦʛʝʥʝʟʦʤ. ʅʝʦʙʭʽʜʥʦ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʩʠʣʴʥʠʡ ʧʦʟʠʪʠʚʥʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʛʣʽʢʦʬʦʨʠʥʫ ʪʘ IgG (r = 0,7, ʨ = 0,05) ʽ ʩʣʘʙʢʠʡ ʧʦʟʠʪʠʚʥʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʛʣʽʢʦʬʦʨʠʥʫ ʡ IgM (r = 0,21, ʨ = 0,05). ɺʽʜʦʤʦ, ʱʦ 
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ʽʤʫʥʦʛʣʦʙʫʣʽʥʠ ʙʝʨʫʪʴ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʛʝʤʦʣʽʟʽ ʝʨʠʪʨʦʮʠʪʽʚ [15, 16]. ɿʘ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʫʯʘʩʪʽ ʉ3b, IgG ʪʘ IgM ʩʪʠʤʫʣʶʻʪʴʩʷ ʧʨʦʮʝʩ ʬʘʛʦʮʠʪʫʚʘʥʥʷ 

ʝʨʠʪʨʦʮʠʪʽʚ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʫ ʤʽʞʩʫʜʠʥʥʠʭ ʧʨʦʩʪʦʨʘʭ ʘʥʛʽʦʤʘʪʦʟʥʦʛʦ ʝʧʫʣʽʩʫ [17]. 
 

ʊ-ʭʝʣʧʝʨʥʽ ʢʣʽʪʠʥʠ ʫ ʚʦʛʥʠʱʽ ʟʘʧʘʣʝʥʥʷ ʟʜʽʡʩʥʶʶʪʴ ʢʦʥʪʨʦʣʴ ʟʘ ʢʽʣʴʢʽʩʪʶ ɺ-

ʢʣʽʪʠʥ ʪʘ ʧʨʦʜʫʢʮʽʻʶ ʥʠʤʠ ʘʥʪʠʪʽʣ, ʢʽʣʴʢʽʩʪʶ ʥʝʡʪʨʦʬʽʣʽʚ ʪʘ ʤʘʢʨʦʬʘʛʽʚ [18]. 
 

ʄʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʩʣʘʙʢʠʡ ʧʦʟʠʪʠʚʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ (r = 0,29, ʨ = 0,05) 
 

ʤʽʞ ʊ-ʢʣʽʪʠʥʘʤʠ ʪʘ ɺ-ʢʣʽʪʠʥʘʤʠ; ʊ-ʢʣʽʪʠʥʘʤʠ ʪʘ ʛʨʘʥʫʣʦʮʠʪʘʨʥʠʤʠ 

ʣʝʡʢʦʮʠʪʘʤʠ (r = 0,25, ʨ = 0,05). ɺʦʜʥʦʯʘʩ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʩʠʣʴʥʠʡ ʥʝʛʘʪʠʚʥʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʊ- ʢʣʽʪʠʥʘʤʠ ʪʘ ʤʘʢʨʦʬʘʛʘʤʠ (r = -0,69, ʨ = 0,05). 
 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʜʦʚʦʜʷʪʴ ʊ-ʢʣʽʪʠʥʥʫ 

ʨʝʛʫʣʷʪʦʨʥʫ ʬʫʥʢʮʽʶ ʚ ʘʥʛʽʦʤʘʪʦʟʥʦʤʫ ʝʧʫʣʽʩʽ [19]. ɽʥʜʦʪʝʣʽʡ ʩʫʜʠʥ ʧʨʦʜʫʢʫʻ 
 

OPN ʫ ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʩʧʨʠʷʻ ʤʽʛʨʘʮʽʾ ʷʢ ʩʘʤʠʭ 

ʝʥʜʦʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʪʘʢ ʽ ʢʣʽʪʠʥ ʢʨʦʚʽ, ʱʦ ʜʦʚʝʜʝʥʦ ʩʣʘʙʢʠʤ ʧʦʟʠʪʠʚʥʠʤ 

ʢʦʨʝʣʷʮʽʡʥʠʤ ʟʚôʷʟʢʦʤ (r = 0,21, ʨ = 0,05). 
 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʤʠ ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʩʭʝʤʫ ʬʦʨʤʫʚʘʥʥʷ 

ʘʥʛʽʦʤʘʪʦʟʥʦʛʦ ʝʧʫʣʽʩʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʟʚôʷʟʢʽʚ (ʨʠʩ. 58). 

 

 

ɻʽʛʘʥʪʦʢʣʽʪʠʥʥʠʡ ʝʧʫʣʽʩ 
 

ʇʽʜ ʯʘʩ ʤʘʢʨʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʦʛʦ ʝʧʫʣʽʩʫ ʤʠ 

ʚʠʷʚʠʣʠ, ʱʦ ʚʽʥ ʷʚʣʷʻ ʩʦʙʦʶ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ, ʷʢʝ ʧʽʜʥʽʤʘʻʪʴʩʷ 

ʥʘʜ ʷʩʥʘʤʠ. ɺʽʥ ʨʦʟʤʽʱʫʚʘʚʩʷ ʥʘ ʰʠʨʦʢʽʡ ʦʩʥʦʚʽ, ʯʘʩʪʽʰʝ ʤ'ʷʢʦʾ, ʽʥʦʜʽ ʱʽʣʴʥʦʾ 

ʢʦʥʩʠʩʪʝʥʮʽʾ ʩʠʥʶʰʥʦʛʦ ʘʙʦ ʙʫʨʫʚʘʪʦʛʦ ʢʦʣʴʦʨʫ. ʋ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʪʘʢʠʡ ʝʧʫʣ ʽʩ 

ʜʦʩʷʛʘʚ ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ; ʥʝʨʽʜʢʦ ʙʫʣʦ ʚʠʜʥʦ ʧʦʚʝʨʭʥʝʚʽ ʚʠʨʘʟʢʠ ʫ ʟʚ'ʷʟʢʫ ʽʟ 

ʪʨʘʚʤʘʪʠʟʘʮʽʻʶ ʟʫʙʘʤʠ. 
 

ʏʘʩʪʽʰʝ ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʠʡ ʝʧʫʣʽʩ ʚʠʷʚʣʷʚʩʷ ʫ ʜʽʣʷʥʮʽ ʢʦʨʽʥʥʠʭ ʟʫʙʽʚ, 
 

ʧʝʨʝʚʘʞʥʦ ʥʘ ʥʠʞʥʽʡ ʱʝʣʝʧʽ. ʁʦʛʦ ʨʽʩʪ ʙʫʚ ʩʧʨʷʤʦʚʘʥʠʡ ʫʩʝʨʝʜʠʥʫ ʧʦʨʦʞʥʠʥʠ 

ʨʦʪʘ. 
 

ʇʽʜ ʯʘʩ ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʛʦ ʝʧʫʣʽʩʫ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ 

ʭʘʨʘʢʪʝʨʥʘ ʢʘʨʪʠʥʘ, ʱʦ ʙʫʣʘ ʽʜʝʥʪʠʯʥʘ ʦʩʪʝʦʙʣʘʩʪʦʢʣʘʩʪʦʤʽ. ʏʘʩʪʽʰʝ ʟʘ ʚʩʝ ʤʠ 
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ʚʽʜʤʽʯʘʣʠ ʪʘʢʽ ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʢʣʽʪʠʥʥʽ ʝʣʝʤʝʥʪʠ ʦʩʪʝʦʙʣʘʩʪʦʢʣʘʩʪʦʤʠ: ʛʽʛʘʥʪʩʴʢʽ 

ʢʣʽʪʠʥʠ (ʨʠʩ. 59 ʉ) ʽʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʮʝʥʪʨʘʣʴʥʦ ʨʦʟʤʽʱʝʥʠʭ ʷʜʝʨ ʪʘ 

ʦʜʥʦʷʜʝʨʥʽ ʢʣʽʪʠʥʠ ʟ ʦʢʨʫʛʣʠʤʠ ʡ ʦʚʘʣʴʥʠʤʠ ʷʜʨʘʤʠ. ʉʝʨʝʜ ʮʠʭ ʢʣʽʪʠʥ ʤʦʞʥʘ 

ʙʫʣʦ ʙʘʯʠʪʠ ʝʨʠʪʨʦʮʠʪʠ (ʨʠʩ. 59 ɺ), ʷʢʽ ʚʽʣʴʥʦ ʣʝʞʘʣʠ ʚ ʪʢʘʥʠʥʘʭ, ʱʦ ʦʪʦʯʫʶʪʴ, 
 

ʟʘ ʤʝʞʘʤʠ ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ. 
 

ʅʘ ʤʽʩʮʽ ʜʝʷʢʠʭ ʢʨʦʚ'ʷʥʠʭ ʦʩʪʨʽʚʮʽʚ ʫʪʚʦʨʶʚʘʣʠʩʷ ʩʝʨʦʟʥʽ ʘʙʦ ʢʨʦʚ'ʷʥʽ 

ʢʽʩʪʠ, ʷʢʽ ʤʘʣʠ ʥʝʚʝʣʠʢʠʡ ʨʦʟʤʽʨ. ʋ ʧʝʨʠʬʝʨʠʯʥʠʭ ʯʘʩʪʠʥʘʭ ʪʘʢʦʛʦ ʝʧʫʣʽʩʫ 

ʨʦʟʤʽʱʫʚʘʣʠʩʷ ʧʨʦʰʘʨʢʠ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. 
 

ʉʝʨʝʜ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʧʨʦʰʘʨʢʘʭ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʚʽʜʢʣʘʜʝʥʥʷ ʛʝʤʦʩʠʜʝʨʠʥʫ. 
 

ʅʝʨʽʜʢʦ ʫ ʪʘʢʠʭ ʝʧʫʣʽʩʘʭ ʚʠʷʚʣʷʣʠ ʢʽʩʪʢʦʚʽ ʙʘʣʦʯʢʠ ʟʘ ʫʯʘʩʪʽ ʦʜʥʦʷʜʝʨʥʠʭ 

ʢʣʽʪʠʥ, ʱʦ ʤʘʣʠ ʦʩʪʝʦʙʣʘʩʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʋʪʚʦʨʶʚʘʣʠʩʷ ʢʽʩʪʢʦʚʽ ʙʘʣʦʯʢʠ, 
 

ʧʦʜʽʙʥʽ ʜʦ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʱʝʣʝʧ, ʷʢʘ ʟʘʟʥʘʚʘʣʘ ʨʝʟʦʨʙʮʽʾ ʟʘ ʫʯʘʩʪʽ 

ʙʘʛʘʪʦʷʜʝʨʥʠʭ ʢʣʽʪʠʥ. 
 

ʉʢʘʥʫʚʘʣʴʥʘ ʝʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʩʢʦʧʽʷ ʪʘʢʦʛʦ ʝʧʫʣʽʩʫ ʧʦʢʘʟʘʣʘ ʜʦʙʨʝ 

ʦʢʨʝʩʣʝʥʫ, ʥʝʽʥʢʘʧʩʫʣʴʦʚʘʥʫ ʚʝʣʠʢʦʢʣʽʪʠʥʥʫ ʤʘʩʫ, ʱʦ ʤʽʩʪʠʪʴ ʬʽʙʨʦʙʣʘʩʪʠ, ʪʘ 

ʨʷʜ ʛʽʛʘʥʪʩʴʢʠʭ ʢʣʽʪʠʥ (ʨʠʩ. 60 ɸ, ɺ), ʯʠʩʣʝʥʥʽ ʢʘʧʽʣʷʨʠ ʡ ʜʽʣʷʥʢʠ ʢʨʦʚʦʚʠʣʠʚʽʚ 
 

(ʨʠʩ. 60 C). ʎʽ ʛʽʛʘʥʪʩʴʢʽ ʢʣʽʪʠʥʠ ʙʫʣʠ ʣʦʢʘʣʽʟʦʚʘʥʽ ʚ ʛʣʠʙʦʢʦʤʫ ʤʦʟʢʦʚʦʤʫ ʰʘʨʽ 

ʧʫʭʣʠʥʠ. ɹʘʛʘʪʦʷʜʝʨʥʽ ʛʽʛʘʥʪʩʴʢʽ ʢʣʽʪʠʥʠ ʨʽʟʥʦʾ ʬʦʨʤʠ ʪʘ ʨʦʟʤʽʨʽʚ. ʊʘʢʽ 

ʛʽʛʘʥʪʩʴʢʽ ʢʣʽʪʠʥʠ ʥʘʨʘʭʦʚʫʚʘʣʠ ʚʽʜ 10 ʜʦ 25 ʷʜʝʨ, ʷʢʽ ʨʦʟʤʽʱʫʚʘʣʠʩʷ ʫ ʮʝʥʪʨʽ 

ʢʣʽʪʠʥʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ I ʪʠʧʫ ʛʽʛʘʥʪʩʴʢʠʭ ʢʣʽʪʠʥ. ɺʠʷʚʣʷʣʠ ʜʽʣʷʥʢʠ 

ʢʨʦʚʦʚʠʣʠʚʽʚ, ʱʦ ʧʝʨʝʪʚʦʨʶʚʘʣʠʩʷ ʥʘ ʛʝʤʦʩʠʜʝʨʠʥ, ʷʢʠʡ ʤʽʩʪʠʚ ʩʝʨʝʜ ʢʣʽʪʠʥʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʫ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʧʨʦʰʘʨʢʘʭ. 
 

ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʉD68-ʢʣʽʪʠʥʠ (ʤʘʢʨʦʬʘʛʠ) 
 

ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʨʦʩʪʽ ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʦʛʦ ʝʧʫʣʽʩʫ, ʷʢʠʡ ʧʽʜ ʯʘʩ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʩʧʨʠʯʠʥʶʻ ʧʦʰʠʨʝʥʥʷ ʨʝʟʦʨʙʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʘʣʴʚʝʦʣʷʨʥʦʤʫ 

ʚʽʜʨʦʩʪʢʫ ʰʝʣʝʧ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ [20], 
 

ʚʧʝʚʥʝʥʦ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ CD68-ʧʦʟʠʪʠʚʥʽ ʙʘʛʘʪʦʷʜʝʨʥʽ ʢʣʽʪʠʥʠ 

ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʝʟʦʨʙʪʠʚʥʦʤʫ ʧʨʦʮʝʩʽ. ʅʘʷʚʥʽʩʪʴ ʥʝʛʘʪʠʚʥʦʛʦ 
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ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʤʘʢʨʦʬʘʛʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʊ-, ɺ-ʣʽʤʬʦʮʠʪʘʤʠ ʽ 

ʥʝʡʪʨʦʬʽʣʴʥʠʤʠ ʣʝʡʢʦʮʠʪʘʤʠ CD68- CD3 (r = ï0,58, p = 0,05), CD68-CD79A (r = 

ï0,41, p = 0,05), CD68-MPO (r = ï0,50, p = 0,05) ʧʽʜʪʚʝʨʜʞʫʻ ʚʠʱʝʟʘʟʥʘʯʝʥʝ. 
 

ʅʝ ʻ ʚʠʧʘʜʢʦʚʠʤʠ ʨʝʟʫʣʴʪʘʪʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʟʘʩʚʽʜʯʠʣʠ ʟʥʘʯʥʠʡ 

ʧʦʟʠʪʠʚʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ CD68 ʪʘ OPN (r = 0,92, p = 0,92) ʧʨʠ 

ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʦʤʫ ʝʧʫʣʽʩʽ. ʎʝʡ ʟʚôʷʟʦʢ ʩʚʽʜʯʠʪʴ ʧʨʦ ʦʩʪʝʦʛʝʥʥʝ ʧʦʭʦʜʞʝʥʥʷ 

ʛʽʛʘʥʪʩʴʢʠʭ ʢʣʽʪʠʥ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʝʧʫʣʽʩʽ. ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʂ. ʋʭʽʥʦ (2015 ʨ.) 
 

ʧʦʢʘʟʘʥʦ [21], ʱʦ ʦʩʪʝʦʢʣʘʩʪʠ ï ʢʣʽʪʠʥʠ ʤʘʢʨʦʬʘʛʘʣʴʥʦʛʦ ʨʷʜʫ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ 

ʩʠʤʧʣʘʩʪʠ ʫ ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ ʜʣʷ ʾʾ ʨʝʟʦʨʙʮʽʾ, ï ʦʜʥʘ ʽʟ ʩʪʘʜʽʡ ʨʝʤʦʜʝʣʶʚʘʥʥʷ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. ʄʠ ʚʚʘʞʘʻʤʦ, ʱʦ ʬʘʢʪ ʪʽʩʥʦʛʦ ʟʚôʷʟʢʫ CD68-OPN ʯʘʩʪʢʦʚʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʧʫʭʣʠʥʥʝ ʧʦʭʦʜʞʝʥʥʷ ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʦʛʦ ʝʧʫʣʽʩʫ. 
 

ɺʦʜʥʦʯʘʩ ʤʠ ʥʝ ʚʠʷʚʠʣʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʤʘʨʢʝʨʦʤ ʧʨʦʣʽʬʝʨʘʮʽʾ 

ʂ-̔67 ʪʘ CD68-ʧʦʟʠʪʠʚʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʫ ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʦʤʫ ʝʧʫʣʽʩʽ (r = 0,08). 
 

ʎʝʡ ʬʘʢʪ ʧʽʜʪʚʝʨʜʞʫʻ ʛʽʧʦʪʝʟʫ, ʱʦ ʛʽʛʘʥʪʩʴʢʽ ʢʣʽʪʠʥʠ ʫʪʚʦʨʶʶʪʴʩʷ ʰʣʷʭʦʤ 

ʟʣʠʪʪʷ. ʎʷ ʜʫʤʢʘ ʚʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʄ. ɼ. ɸʽʰʘ (2015 ʨ.) 
 

ʧʨʦ ʫʪʚʦʨʝʥʥʷ ʩʠʤʧʣʘʩʪʽʚ ʰʣʷʭʦʤ ʟʣʠʪʪʷ, ʘ ʥʝ ʧʦʜʽʣʫ ʢʣʽʪʠʥ [22]. 
 

ʉʧʝʮʠʬʽʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ CD68-ʧʦʟʠʪʠʚʥʠʭ ʢʣʽʪʠʥ ʧʦʷʩʥʶʻʪʴʩʷ 

ʢʦʨʝʣʷʮʽʡʥʠʤ ʟʚôʷʟʢʦʤ CD68īS100 (r = 0,54, p = 0,05). ʅʘʷʚʥʽʩʪʴ ʧʦʟʠʪʠʚʥʦʛʦ 

ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʥʝʜʦʩʪʘʪʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʛʽʛʘʥʪʩʴʢʠʭ ʢʣʽʪʠʥ ʤʘʢʨʦʬʘʛʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʩʠʤʧʣʘʩʪʽʚ ʰʣʷʭʦʤ ʟʣʠʪʪʷ. ʑʦʜʦ ʥʘʰʦʾ ʛʽʧʦʪʝʟʠ, ʪʦ ʤʠ 

ʥʝ ʥʘʪʨʘʧʠʣʠ ʥʘ ʣʽʪʝʨʘʪʫʨʥʽ ʜʞʝʨʝʣʘ, ʷʢʽ ʧʽʜʪʨʠʤʫʶʪʴ ʮʶ ʜʫʤʢʫ, ʘʣʝ ʮʝʡ 

ʚʠʩʥʦʚʦʢ ʜʦʚʦʜʠʪʴʩʷ ʢʣʘʩʪʝʨʥʠʤ ʘʥʘʣʽʟʦʤ, ʜʝ CD68- ʪʘ S100-ʤʘʨʢʝʨʠ ʚʭʦʜʷʪʴ ʜʦ 

ʦʜʥʦʛʦ ʢʣʘʩʪʝʨʘ. ʊʦʡ ʬʘʢʪ, ʱʦ ʊ-ʢʣʽʪʠʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʠʭ ʩʠʤʧʣʘʩʪʽʚ ʰʣʷʭʦʤ ʝʢʩʧʨʝʩʽʾ ʨʝʛʫʣʷʪʦʨʥʠʭ ʢʽʥʘʟ, ʯʽʪʢʦ 

ʩʪʚʝʨʜʞʫʻʪʴʩʷ ʫ ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ [23]. ʄʠ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʊ-

ʢʣʽʪʠʥʠ ʻ ʦʙʦʚôʷʟʢʦʚʦʶ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʦʛʦ ʝʧʫʣʽʩʫ. ʆʪʞʝ, 
 

ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʤʠ ʦʜʝʨʞʫʚʘʣʠ, ʪʘ ʣʽʪʝʨʘʪʫʨʥʽ ʜʘʥʽ ʤʦʞʥʘ ʫʟʘʛʘʣʴʥʠʪʠ ʪʘʢʠʤ 

ʯʠʥʦʤ: ʩʣʘʙʢʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ CD68 ʩʧʦʥʫʢʘʻ ʊ-ʢʣʽʪʠʥʠ ʧʨʦʜʫʢʫʚʘʪʠ 
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ʩʠʛʥʘʣʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʘʢʪʠʚʥʝ ʬʦʨʤʫʚʘʥʥʷ ʩʠʤʧʣʘʩʪʽʚ. ʇʨʦ ʮʝ ʩʚʽʜʯʠʪʴ 

ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʯʽʪʢʦ ʟʨʦʟʫʤʽʪʠ ʝʪʽʦʧʘʪʦʛʝʥʝʟ 

ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʦʛʦ ʝʧʫʣʽʩʫ ʪʘ ʧʦʢʘʟʫʻ, ʱʦ ʜʦ ʩʢʣʘʜʫ ʦʜʥʦʛʦ ʢʣʘʩʪʝʨʘ ʫʚʽʡʰʣʠ 
 

CD68- ʪʘ CD3-ʢʣʽʪʠʥʠ. 
 

ɿʥʠʞʝʥʘ ʬʫʥʢʮʽʷ ʤʘʢʨʦʬʘʛʘʣʴʥʠʭ ʢʣʽʪʠʥ ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʘ 

ʥʘʢʦʧʠʯʝʥʥʷʤ ʫ ʥʠʭ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʽʦʥʽʚ ʉʦ
2+

 ʪʘ ʉr
6+
, ʘ ʙʽʣʦʢ S100 ʻ ʤʝʪʘʣʦ- 

ʧʨʦʪʝʾʥʦʤ. ʅʘʜʤʽʨʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʮʠʭ ʽʦʥʽʚ ʟʜʘʪʥʝ ʙʣʦʢʫʚʘʪʠ ʝʥʟʠʤ S100 [24], 
 

ʦʩʢʽʣʴʢʠ ʮʝʡ ʙʽʣʦʢ ʻ ʉʘ- ʪʘ Zn-ʟʘʣʝʞʥʠʤ, ʘ ʮʽ ʽʦʥʠ ʟʘʤʽʱʫʶʪʴʩʷ ʥʘ ʉʦ
2+

 ʪʘ ʉr
6+

. 
 

ʑʝ ʦʜʥʽʻʶ ʧʘʪʦʛʝʥʝʪʠʯʥʦʶ ʣʘʥʢʦʶ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʦʛʦ 

ʝʧʫʣʽʩʫ ʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʛʽʛʘʥʪʩʴʢʠʭ ʢʣʽʪʠʥ ʦʙʫʤʦʚʣʶʶʪʴ 

ʟʤʝʥʰʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʧʨʦʘʧʦʧʪʦʪʠʯʥʦʛʦ ʝʥʟʠʤʫ ʨ53. ʎʝ ʚʽʜʦʙʨʘʟʠʣʦʩʷ ʫ 

ʥʝʛʘʪʠʚʥʦʤʫ ʩʣʘʙʢʦʤʫ ʢʦʨʝʣʷʮʽʡʥʦʤʫ ʟʚôʷʟʢʫ ʤʽʞ CD68-ʢʣʽʪʠʥʘʤʠ ʪʘ ʝʥʟʠʤʦʤ 

ʨ53 (r = ï 0,3, ʨ = 0,05) ʽ ʧʽʜʪʚʝʨʜʞʝʥʦ ʢʣʘʩʪʝʨʥʠʤ ʘʥʘʣʽʟʦʤ. ʇʨʦʚʝʜʝʥʘ 

ʢʣʘʩʪʝʨʠʟʘʮʽʷ ʜʦʚʦʜʠʪʴ ʚʠʱʝʟʘʟʥʘʯʝʥʠʡ ʟʚ'ʷʟʦʢ. ʅʘ ʢʦʨʠʩʪʴ ʮʽʻʾ ʜʫʤʢʠ ʩʚʽʜʯʘʪʴ 

ʧʦʦʜʠʥʦʢʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʟʘʩʚʽʜʯʫʶʪʴ ʧʦʜʽʙʥʠʡ ʟʚ'ʷʟʦʢ [25]. 
 

ʄʠ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ  ʧʦʪʝʥʮʽʘʣ  ʛʽʛʘʥʪʩʴʢʠʭ  ʢʣʽʪʠʥ  ʜʦ  ʘʥʛʽʦʛʝʥʝʟʫ. VEGF 
 

ʫʚʽʡʰʦʚ ʜʦ ʩʴʦʤʦʛʦ ʬʘʢʪʦʨʘ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʦʛʦ 

ʝʧʫʣʽʩʫ. ʅʘ ʞʘʣʴ, ʤʠ ʥʝ ʚʠʷʚʠʣʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʛʽʛʘʥʪʩʴʢʠʤʠ 

ʢʣʽʪʠʥʘʤʠ ʪʘ ʩʫʜʠʥʥʠʤ ʬʘʢʪʦʨʦʤ ʨʦʩʪʫ. ʂʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʪʘʢʦʞ ʦʙôʻʜʥʘʚ 

ʬʘʢʪʦʨ ʨʦʩʪʫ ʩʫʜʠʥ ʽʟ ʢʣʽʪʠʥʘʤʠ ɺ-ʨʷʜʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʦʛʦ ʝʧʫʣʽʩʫ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʤʘʢʨʦʬʘʛʠ ʄ1, ʷʢʽ 

ʚʠʢʦʥʫʶʪʴ ʨʝʟʦʨʙʪʠʚʥʽ ʬʫʥʢʮʽʾ [26]. ʆʪʞʝ, ʜʦʜʘʪʢʦʚʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʧʽʜʪʚʝʨʜʠʪʠ ʚʠʱʝʟʘʟʥʘʯʝʥʫ ʛʽʧʦʪʝʟʫ, ʻ ʩʝʨʝʜʥʽʡ ʧʦʟʠʪʠʚʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ 

ʟʚ'ʷʟʦʢ ʤʽʞ ʄʄʈ-1 ʪʘ CD68 (r = 0,60, ʨ = 0,01). ɿʥʘʯʥʘ ʝʢʩʧʨʝʩʽʷ ʄʄʈ-1 
 

ʛʽʛʘʥʪʩʴʢʠʤʠ ʢʣʽʪʠʥʘʤʠ ʧʦʷʩʥʶʻ ʤʦʨʬʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʦʛʦ 

ʝʧʫʣʽʩʫ, ʘ ʩʘʤʝ: ʢʨʦʚʦʚʠʣʠʚʠ, ʱʦ ʟʫʤʦʚʣʶʶʪʴ ʫʪʚʦʨʝʥʥʷ ʛʝʤʦʩʠʜʝʨʠʥʫ, 
 

ʨʝʟʦʨʙʮʽʶ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʚʽʜʨʦʩʪʢʘ ʪʘ ʥʝʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʢʦʣʘʛʝʥʦʚʠʭ ʩʪʨʫʢʪʫʨ 

ʫ ʩʪʨʦʤʽ. 
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ʆʜʥʽʻʶ ʟ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʦʟʥʘʢ ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʦʛʦ ʝʧʫʣʽʩʫ ʻ ʟʥʘʯʥʘ 

ʝʢʩʧʨʝʩʽʷ IgG ʪʘ IgM. ʉʣʘʙʢʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʤʠ ʚʠʷʚʠʣʠ ʤʽʞ IgM ʪʘ 
 

CD68-ʢʣʽʪʠʥʘʤʠ (r = 0,25, ʨ = 0,25), ʘ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʦʤ ï ʧʦʟʠʪʠʚʥʫ 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʫ ʝʢʩʧʨʝʩʽʶ IgM ʫ ʛʽʛʘʥʪʩʴʢʠʭ ʢʣʽʪʠʥʘʭ. ʋ ʧʨʦʮʝʩʽ ʨʦʟʚʠʪʢʫ 

ʟʘʧʘʣʝʥʥʷ ʧʘʨʦʜʦʥʪʘ IgM ʘʢʪʠʚʫʻ ʢʦʤʧʣʝʤʝʥʪ 3, ʤʽʰʝʥʥʶ ʷʢʦʛʦ ʻ ʢʣʽʪʠʥʠ 

ʤʘʢʨʦʬʘʛʘʣʴʥʦʛʦ ʨʷʜʫ. ʎʽ ʢʣʽʪʠʥʠ ʚ ʥʦʨʤʽ ʥʝ ʝʢʩʧʨʝʩʫʶʪʴ IgM. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, 
 

ʥʘʢʦʧʠʯʝʥʥʷ IgM ʫ ʮʠʪʦʧʣʘʟʤʽ ʛʽʛʘʥʪʩʴʢʠʭ ʢʣʽʪʠʥ ʧʨʠ ʟʘʧʘʣʝʥʥʽ ʧʘʨʦʜʦʥʪʘ 

ʚʠʥʠʢʣʦ ʚʥʘʩʣʽʜʦʢ ʬʘʛʦʮʠʪʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʫ IgM-C3b. ʇʨʦ ʮʝ ʩʚʽʜʯʠʪʴ 

ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ, ʱʦ ʦʙôʻʜʥʘʚ ʚ ʦʜʠʥ ʢʣʘʩʪ IgM ʪʘ ʢʣʽʪʠʥʠ ʤʘʢʨʦʬʘʛʘʣʴʥʦʛʦ 

ʨʷʜʫ. 
 

ʄʫʪʘʮʽʾ ʫ ʛʝʥʽ, ʱʦ ʢʦʜʫʻ ʣʽʛʘʥʜ CD40 (CD40  ̒ ʨʝʮʝʧʪʦʨʦʤ CD154, 
 

ʊ-ʭʝʣʧʝʨʥʠʭ ʢʣʽʪʠʥ), ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʘʢʪʠʚʫʚʘʥʥʷ ɺ-ʢʣʽʪʠʥ ʜʣʷ ʧʽʜʚʠʱʝʥʦʾ 
 

Igʄ-ʧʨʦʜʫʢʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʫʪʘʮʽʷ CD40 ʦʙʫʤʦʚʣʶʻ ʧʽʜʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 
 

IgM [27]. ʄʫʪʘʮʽʷ CD40 ʣʽʛʘʥʜʘ ʢʣʽʪʠʥ ʩʧʨʠʯʠʥʶʻ ʘʢʪʠʚʘʮʽʶ ʦʩʪʝʦʢʣʘʩʪʠʯʥʦʾ 

ʨʝʟʦʨʙʮʽʾ, ʷʢʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʭʚʦʨʠʭ ʟ ʍ-ʭʨʦʤʦʩʦʤʥʠʤ ʛʽʧʝʨ- IgM-ʩʠʥʜʨʦʤʦʤ. 
 

ʎʝ ʩʧʨʠʯʠʥʶʻ ʥʘʢʦʧʠʯʝʥʥʷ IgM ʫ ʮʠʪʦʧʣʘʟʤʽ ʦʩʪʝʦʢʣʘʩʪʠʯʥʠʭ ʢʣʽʪʠʥ [28]. 
 

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʦʾ ʨʦʙʦʪʠ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ 

ʧʦʟʠʪʠʚʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʊ-ʣʽʤʬʦʮʠʪʘʤʠ ʪʘ ʙʽʣʢʦʤ ʨ53 (r = 0,39, 
 

ʨ = 0,05). ʇʨʠʨʦʜʘ ʮʴʦʛʦ ʷʚʠʱʘ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʘ ʟ ʤʫʪʘʮʽʷʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ 

ʧʽʜ ʯʘʩ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʧʨʠ ʚʧʣʠʚʽ ʨʽʟʥʠʭ ʝʢʟʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ [29]. ʇʨʠ 

ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʦʜʝʨʞʘʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʻ 

ʧʽʜʩʪʘʚʦʶ ʟʤʽʥ ʫ ʊ-ʢʣʽʪʠʥʘʭ. ʈʝʟʫʣʴʪʘʪʠ ʬʘʢʪʦʨʽʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʮʝʡ ʪʽʩʥʠʡ ʟʚ'ʷʟʦʢ ʪʘ ʬʦʨʤʫʶʪʴ ʬʘʢʪʦʨ 3, ʷʢʠʡ ʟʫʤʦʚʣʶʻ ʨʽʩʪ ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʦʛʦ 

ʝʧʫʣʽʩʫ. ʆʪʞʝ, ʧʨʠʨʦʜʥʦ ʚʠʥʠʢʘʻ ʪʘʢʝ ʟʘʧʠʪʘʥʥʷ: ʯʦʤʫ ʧʨʠ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ 

ʧʨʦʘʧʦʧʪʦʪʠʯʥʦʛʦ ʙʽʣʢʘ ʨ53 ʊ-ʢʣʽʪʠʥʠ ʫ ʧʨʦʮʝʩʽ ʤʫʪʘʮʽʾ ʥʝ ʛʠʥʫʪʴ? ʅʘ ʥʘʰʫ 

ʜʫʤʢʫ, ʮʝ ʚʽʜʦʙʨʘʟʠʣʦʩʷ ʫ ʩʣʘʙʢʦʤʫ ʧʦʟʠʪʠʚʥʦʤʫ ʢʦʨʝʣʷʮʽʡʥʦʤʫ ʟʚôʷʟʢʫ ʤʽʞ 

ʙʽʣʢʦʤ ʪʝʧʣʦʚʦʛʦ ʰʦʢʫ HSP90AA1 ʽ ʊ-ʢʣʽʪʠʥʘʤʠ (r = 0,25, ʨ = 0,05). ɿʘ 

ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ, HSP90AA1 ʟʜʘʪʥʠʡ ʩʪʘʙʽʣʽʟʫʚʘʪʠ ʤʫʪʘʛʝʥʥʽ ʧʨʦʪʝʾʥʠ 
 

[30]. 
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ʅʘʢʦʧʠʯʝʥʥʷ IgG ʫ ʛʽʛʘʥʪʩʴʢʠʭ ʢʣʽʪʠʥʘʭ ʤʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ, ʪʦʤʫ ʥʘʷʚʥʽʩʪʴ 

ʧʦʟʠʪʠʚʥʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʢʣʽʪʠʥʘʤʠ CD79A ʪʘ IgG ʻ 
 

ʟʘʢʦʥʦʤʽʨʥʦʶ (r = 0,47, ʨ = 0,05). 
 

ʇʦʩʪʽʡʥʘ ʥʘʷʚʥʽʩʪʴ ʙʽʣʢʽʚ-ʰʘʧʝʨʦʥʽʚ ʫ ʛʽʛʘʥʪʩʴʢʠʭ ʢʣʽʪʠʥʘʭ ʩʪʘʙʽʣʽʟʫʻ ʙʽʣʢʠ 
 

 ̔ ʥʝ   ʜʘʻ   ʨʦʟʚʠʚʘʪʠʩʷ   ʘʧʦʧʪʦʪʠʯʥʠʤ   ʟʤʽʥʘʤ   ʫ   ʛʽʛʘʥʪʩʴʢʠʭ   ʢʣʽʪʠʥʘʭ 
 

CD68-HSP90AA1 (r = 0,24, p = 0,05). ɽʢʩʧʨʝʩʽʷ HSP90AA1 ʫ ʢʣʽʪʠʥʘʭ 

ʤʘʢʨʦʬʘʛʘʣʴʥʦʛʦ ʨʷʜʫ ʻ ʟʘʢʦʥʦʤʽʨʥʦʶ. ʅʘʷʚʥʽʩʪʴ HSP90AA1 ʫ ʢʣʽʪʠʥʘʭ 

ʤʘʢʨʦʬʘʛʘʣʴʥʦʛʦ ʨʷʜʫ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʘʭʠʩʪ ʧʦʣʽʧʝʧʪʠʜʥʦʛʦ ʣʘʥʮʶʛʘ ʧʨʠ 

ʬʘʛʦʮʠʪʫʚʘʥʥʽ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʘʥʪʠʛʝʥʫ [31, 32]. 
 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʦʛʦ ʝʧʫʣʽʩʫ ʚʽʜʽʛʨʘʻ ʝʧʽʪʝʣʽʡ, ʱʦ 

ʧʦʢʨʠʚʘʻ ʡʦʛʦ ʧʦʚʝʨʭʥʶ. ʄʠ ʟʘʟʥʘʯʘʣʠ ʨʘʥʽʰʝ, ʱʦ ʧʨʠ ʟʘʧʘʣʝʥʥʽ ʧʘʨʦʜʦʥʪʘ ʪʘ 

ʧʨʠ ʨʦʟʚʠʪʢʫ ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʦʛʦ ʝʧʫʣʽʩʫ ʽʩʥʫʻ ʟʚ'ʷʟʦʢ ʤʽʞ ʝʧʽʪʝʣʽʘʣʴʥʠʤʠ 

ʙʽʣʢʘʤʠ ʄʄʈ-1 ʪʘ OPN (r = 0,59, ʨ = 0,05), ʷʢʽ ʧʦʪʝʥʮʽʶʶʪʴ ʢʨʦʚʦʚʠʣʠʚʠ ʪʘ 

ʧʦʩʠʣʶʶʪʴ ʤʽʛʨʘʮʽʶ ʣʝʡʢʦʮʠʪʽʚ. 
 

ɿʚʝʨʪʘʻʤʦ ʫʚʘʛʫ, ʱʦ ʛʨʘʥʫʣʦʮʠʪʘʨʥʽ ʣʝʡʢʦʮʠʪʠ ʫ ʜʽʣʷʥʢʘʭ ʟʘʧʘʣʝʥʥʷ 

ʧʘʨʦʜʦʥʪʘ ʩʧʨʠʯʠʥʷʶʪʴ ʥʝʛʘʪʠʚʥʽ ʟʤʽʥʠ ʫ ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ ʪʘ ʩʫʜʠʥʘʭ. ʎʝ 

ʧʦʰʢʦʜʞʝʥʥʷ ʟʫʤʦʚʣʝʥʝ ʜʽʻʶ ʧʨʦʜʫʢʪʽʚ ʢʘʪʘʣʽʟʫ ʄʈʆ, ʱʦ ʚʽʜʦʙʨʘʞʝʥʦ ʫ 

ʥʝʛʘʪʠʚʥʦʤʫ ʢʦʝʬʽʮʽʻʥʪʽ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʙʽʣʢʘʤʠ ʄʈʆ ʪʘ CD68 (r = ï0,50, 
 

ʨ = 0,05). ʆʪʞʝ, ʫ ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʦʤʫ ʝʧʫʣʽʩʽ ʧʨʦʜʫʢʪʠ ʢʘʪʘʣʽʟʫ ʤʽʻʣʦʧʝʨʦʢʩʠʜʘʟʠ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ ʤʘʢʨʦʬʘʛʘʣʴʥʦʛʦ ʨʷʜʫ. 
 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʢʣʘʜʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʠ ʧʨʦʧʦʥʫʻʤʦ ʩʭʝʤʫ ʬʦʨʤʫʚʘʥʥʷ 

ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʦʛʦ ʝʧʫʣʽʩʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʟʚôʷʟʢʽʚ (ʨʠʩ. 61). 
 

ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʛʨʘʥʫʣʴʦʤʠ ʤʘʶʪʴ ʬʘʢʪʦʨʠ, 
 

ʱʦ ʽʥʛʽʙʫʶʪʴ ʤʽʛʨʘʮʽʶ ʤʘʢʨʦʬʘʛʽʚ, ʘ ʪʘʢʦʞ ʬʘʢʪʦʨʠ, ʷʢʽ ʘʢʪʠʚʫʶʪʴ ʤʽʛʨʘʮʽʶ 

ʤʘʢʨʦʬʘʛʽʚ. ʌʘʢʪʦʨʠ, ʷʢʽ ʧʨʦʜʫʢʫʶʪʴ ʊ-ʣʽʤʬʦʮʠʪʠ, ʦʙʫʤʦʚʣʶʶʪʴ ʥʘʢʦʧʠʯʝʥʥʷ 

ʤʘʢʨʦʬʘʛʽʚ ʫ ʝʧʫʣʽʩʘʭ. ɺʦʥʠ ʟʘʣʫʯʘʶʪʴʩʷ ʧʽʜ ʜʽʻʶ ʩʘʤʦʛʦ ʧʦʜʨʘʟʥʠʢʘ ʘʙʦ 

ʭʝʤʦʪʘʢʩʠʯʥʦʛʦ ʬʘʢʪʦʨʘ (OPN), ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʝʧʽʪʝʣʽʻʤ, ʘʛʨʝʛʘʮʽʻʶ ʮʠʭ 

ʢʣʽʪʠʥ, ʟʣʠʪʪʷʤ ʾʭ ʟ ʫʪʚʦʨʝʥʥʷʤ ʛʽʛʘʥʪʩʴʢʠʭ ʙʘʛʘʪʦʷʜʝʨʥʠʭ ʢʣʽʪʠʥ, ʘʢʪʠʚʘʮʽʻʶ 

ʤʘʢʨʦʬʘʛʽʚ ʽʟ ʧʦʩʠʣʝʥʥʷʤ ʾʭ ʤʽʢʨʦʙʦʮʠʜʥʦʾ ʪʘ ʮʠʪʦʪʦʢʩʠʯʥʦʾ ʬʫʥʢʮʽʡ. 
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ɯʥʪʝʨʣʝʡʢʽʥʠ ʪʘ ʩʠʩʪʝʤʘ ʢʦʤʧʣʝʤʝʥʪʫ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʩʣʫʞʘʪʴ ʜʣʷ ʨʝʛʫʣʷʪʦʨʥʠʭ 

ʚʧʣʠʚʽʚ ʥʘ ʣʽʤʬʦʮʠʪʠ. ʊʘʢ, ʽʥʪʝʨʣʝʡʢʽʥ-1 ʻ ʨʝʛʫʣʶʚʘʣʴʥʠʤ ʩʠʛʥʘʣʦʤ ʜʣʷ ʊ-

ʣʽʤʬʦʮʠʪʽʚ-ʭʝʣʧʝʨʽʚ. ʆʩʪʘʥʥʽ ʚʠʜʽʣʷʶʪʴ ʽʥʪʝʨʣʝʡʢʽʥ-2, ʱʦ ʨʝʛʫʣʶʻ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʢʣʽʪʠʥ-ʢʽʣʝʨʽʚ. 
 

ʈʝʟʫʣʴʪʘʪʠ ʝʥʝʨʛʦʜʠʩʧʝʨʩʽʡʥʦʾ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʝʦʨʛʘʥʽʯʥʘ 

ʬʘʟʘ ʝʧʫʣʽʩʽʚ ʚ ʦʩʥʦʚʥʦʤʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʝʣʝʤʝʥʪʽʚ ʢʘʣʴʮʽʶ ʽ ʬʦʩʬʦʨʫ ʷʢ 

ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽʟ ʜʝʷʢʠʤʠ ʥʝʟʥʘʯʥʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ , 
 

ʷʢ Cr, Zn, Mg, Fe, ʉʦ ʽ ʂ. ʋ ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʠʭ ʝʧʫʣʽʩʘʭ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʥʘʢʦʧʠʯʫʚʘʣʠʩʷ ʽʦʥʠ ʉʦ
++
. ʎʝ ʜʦʙʨʝ ʙʘʯʠʤʦ ʟ ʪʘʙʣʠʮʽ 8. ʈʽʚʝʥʴ ʽʦʥʽʚ ʉʦ

++ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ  (P  < 0,05). ʑʦ ʩʪʦʩʫʻʪʴʩʷ  ʢʦʥʮʝʥʪʨʘʮʽʾ 
 

Cl
-
 ʽ K

+
, ʪʦ ʤʠ ʥʝ ʚʠʷʚʠʣʠ ʦʯʝʚʠʜʥʦʾ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʥʦʨʤʘʣʴʥʦʶ ʪʢʘʥʠʥʦʶ ʽ 

ʪʢʘʥʠʥʦʶ ʝʧʫʣʽʩʫ (ʨ > 0,01). ʅʘʡʥʠʞʯʽ ʨʽʚʥʽ ʈ ʽ ʉʘ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ 

ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʦʤʫ ʝʧʫʣʽʩʽ (P < 0,01). 
 

ɿʤʽʥʠ ʩʤʫʛ ɯʏ-ʧʦʛʣʠʥʘʥʥʷ ɼʅʂ ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʠʭ ʝʧʫʣʽʩʽʚ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ 

ʛʨʫʧʽ ŭsCH2. ʋ ʬʽʙʨʦʟʥʦʤʫ ʝʧʫʣʽʩʽ ŭsCH2 ʮʝʥʪʨ ï 1 464 ʩʤ
-1
, ʚʽʜʩʦʪʦʢ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘ ʰʢʘʣʦʶ ʧʦʛʣʠʥʘʥʥʷ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʩʪʘʥʦʚʠʚ 
 

(7,94 Ñ 1,57) %. ɺʽʜʩʦʪʦʢ ʩʤʫʛ ʧʦʛʣʠʥʘʥʥʷ ɯʏ ï 1 464 ʩʤ
-1

 ʫ ʢʣʽʪʠʥʘʭ ʛʽʛʘʥʪʩʴʢʠʭ 

ʝʧʫʣʽʩʽʚ ʩʪʘʥʦʚʠʚ (0,46 Ñ 0,09) % (* P = 0,05). ʂʽʣʴʢʽʩʪʴ ŭsʉʅ3 ʛʨʫʧ ʫ ɼʅʂ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʝʧʫʣʽʩʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʤʘʻ ʪʘʢʠʡ ʥʘʧʨʷʤʦʢ: ʬʽʙʨʦʟʥʠʡ ʝʧʫʣʽʩ Ÿ 

ʘʥʛʽʦʤʘʪʦʟʥʠʡ ʝʧʫʣʽʩ Ÿ ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʠʡ ʝʧʫʣʽʩ. ɺʽʜʩʦʪʢʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʧʨʦʧʫʩʢʘʥʥʷ ʟʘ ʰʢʘʣʦʶ ʜʝʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʤʘʷʪʥʠʢʦʚʠʭ ʢʦʣʠʚʘʥʴ ʉʅ3- ʽ ʉʅ2- 
 

ʛʨʫʧ ɼʅʂ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 9. ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʥʘʡʙʽʣʴʰʽ 

ʟʤʽʥʠ ɼʅʂ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʫ ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʦʤʫ ʝʧʫʣʽʩʽ (ʨʠʩ. 62). 
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ʊʘʙʣʠʮʷ 8 ï ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʤʘʢʨʦ- ʪʘ ʽ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʫ 
ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʘ ʪʘ ʝʧʫʣʽʩʘʭ 
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P 10,94 Ñ 0,71 6,21 Ñ 0,78 5,75 Ñ 0,51** 
    

Cl 3,51Ñ 0,4 4,39 Ñ 0,67 4,39 Ñ 0,7 
     

K 3,74 Ñ 0,21 4,25 Ñ 0,21 4,03 Ñ 0,19 
     

Ca 15,68 Ñ 0,91 10,89 Ñ 1,7 11,45 Ñ 0,5** 
    

Cr - - 0,7 Ñ 0,16 
     

Zn 0,51 Ñ 0,04 3,56 Ñ 0,81*** 3,79 Ñ 0,7* 
    

Mg 0,56 Ñ 0,03 0,69 Ñ 0,12 1,1 Ñ 0,09** 
    

Fe 2,88 Ñ 0,16 25,6 Ñ 0,9*** 6,69 Ñ 0,05** 
    

ʉʦ - - 11,7 Ñ 0,14* 
    

Cu - - 2,61 Ñ 1,3 
     

* P < 0,05; ** P < 0,01; *** P < 0,001 
 
 

 

ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ʚʚʘʞʘʻʪʴʩʷ ʙʽʣʴʰ ʦʨʽʻʥʪʦʚʥʠʤ ʤʝʪʦʜʦʤ. ɺʽʥ ʤʘʻ 

ʤʝʥʰʫ ʪʦʯʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʚʝʩʪʝʨʥ-ʙʣʦʪ-ʘʥʘʣʽʟʦʤ, ʦʩʢʽʣʴʢʠ ʜʣʷ ʟʨʽʟʽʚ ʪʢʘʥʠʥ 

ʭʘʨʘʢʪʝʨʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ ʤʘʢʨʦʬʘʛʘʤʠ, ʙʘʟʦʬʽʣʘʤʠ ʪʘ ʽʥʰʠʤʠ ʢʣʽʪʠʥʘʤʠ 

ʛʝʤʦʧʦʝʪʠʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʤʠ ʢʣʽʪʠʥʘʤʠ. ʅʝʛʘʪʠʚʥʠʡ 

ʨʝʟʫʣʴʪʘʪ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʾ ʤʦʞʝ ʧʦʷʩʥʶʚʘʪʠʩʷ ʪʠʤ, ʱʦ ʢʣʽʪʠʥʥʘ ʪʘ ʷʜʝʨʥʘ 

ʤʝʤʙʨʘʥʠ ʟʘʣʠʰʘʶʪʴʩʷ ʮʽʣʠʤʠ. ʎʝ ʟʘʚʘʞʘʻ ʧʦʚʥʦʤʫ ʟʚôʷʟʫʚʘʥʥʶ ʘʥʪʠʪʽʣ ʽʟ 
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ʷʜʝʨʥʠʤʠ ʙʽʣʢʘʤʠ. ʇʨʦʪʝʘʟʠ ʢʣʽʪʠʥʠ ʪʝʞ ʤʦʞʫʪʴ ʟʘʣʠʰʘʪʠʩʷ ʘʢʪʠʚʥʠʤʠ, 
 

ʨʫʡʥʫʶʯʠ  MGMT  ʡ  ʘʥʪʠʪʽʣʘ.  ɺʝʩʪʝʨʥ-ʙʣʦʪ-ʘʥʘʣʽʟ  ʧʦʢʘʟʫʻ  ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ 
 

MGMT ʫ ʢʣʽʪʠʥʘʭ. 
 
 
 

 

ʊʘʙʣʠʮʷ 9 ï ɺʽʜʩʦʪʦʢ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʦʛʣʠʥʘʥʥʷ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ CH3- ʽ CH2-ʛʨʫʧ ɼʅʂ ʝʧʫʣʽʩʽʚ 
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ʚʘʣʝʥʪʥʽ ʢʦʣʠʚʘʥʥʷ 

 
ʜʝʬʦʨʤʘʮʽʡʥʽ ʢʦʣʠʚʘʥʥʷ 

ʤʘʷʪʥʠʢʦʚʽ 
  ʢʦʣʠʚʘʥʥʷ         
         

ʌʽʙʨʦʟʥʠʡ 45,5 Ñ 0,42 Ñ 4,0 Ñ 19,7 Ñ 0,33 Ñ 10,21 Ñ 7,94 Ñ 4,12 Ñ 0,89* 

ʝʧʫʣʽʩ 3,3 0,13 0,6 2,75 0,021 2,62 1,57  

ɸʥʛʽʦʤʘʪʦʟ 50,1 Ñ 0,27 Ñ 4,2 Ñ 21,31 Ñ 0,42 Ñ 11,29 Ñ 10,34 Ñ 5,1 Ñ 0,72* 

ʟʥʠʡ ʝʧʫʣʽʩ 6,6* 0,05 0,81 4,28 0,081 2,61 2,67  

ɻʽʛʘʥʪʦʢʣʽʪʠʥ- 53,9 Ñ 0,72 Ñ 3,22 Ñ 25,94 Ñ 0,46 Ñ 15,47 Ñ 13,24 Ñ 7,33 Ñ 0,59** 

ʥʠʡ ʝʧʫʣʽʩ 3,71** 0,25* 0,92 3,89* 0,09* 1,16** 3,7**  

 *         

*P = 0,05, **P = 0,01, ***P = 0,001 
 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʚʝʨʠʬʽʢʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʠ ʧʨʦʚʝʣʠ ʚʝʩʪʝʨʥ-ʙʣʦʪ ʘʥʘʣʽʟ ʝʥʟʠʤʫ MGMT ʫ ʟʨʘʟʢʘʭ ʪʢʘʥʠʥ ʘʥʛʽʦʤʘʪʦʟʥʦʛʦ, 
 

ʬʽʙʨʦʟʥʦʛʦ, ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʦʛʦ ʝʧʫʣʽʩʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʨʤʘʣʴʥʦʶ ʪʢʘʥʠʥʦʶ ʪʘ ʧʽʜ 

ʯʘʩ ʟʘʧʘʣʝʥʥʷ (ʨʠʩ. 63, 64 ). 
 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʚʠʷʚʣʝʥʽ 

ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʙʽʛʫ ʟʘʧʘʣʝʥʥʷ ʤʘʨʛʽʥʘʣʴʥʦʛʦ ʧʘʨʦʜʦʥʪʘ. 
 

ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʫ ʤʦʨʬʦʛʝʥʝʟʽ ʧʘʨʦʜʦʥʪʠʪʫ ʻ ʟʤʽʥʠ ʥʘ ʨʽʚʥʽ ɼʅʂ, ʯʘʩʪʢʦʚʦ 

ʩʧʨʠʯʠʥʝʥʽ ʟʤʽʥʦʶ ʚ ʝʢʩʧʨʝʩʽʾ ɼʅʂ ʨʝʧʘʨʘʪʠʚʥʦʛʦ ʝʥʟʠʤʫ MGMT. 
 

ʅʝʤʦʞʣʠʚʽʩʪʴ ʰʘʧʽʨʦʥʦʚʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʚʠʩʦʢʝ ʩʧʦʞʠʚʘʥʥʷ MGMT 
 

ʢʦʤʫʣʶʶʪʴ ʪʘ ʧʦʪʝʥʮʽʶʶʪʴ ʨʦʟʚʠʪʦʢ ʨʦʟʨʠʚʽʚ ʤʦʣʝʢʫʣʠ ɼʅʂ. ʅʝʛʘʪʠʚʥʠʡ 

ʚʧʣʠʚ ʥʘ ʧʘʨʦʜʦʥʪ ʪʘ ɼʅʂ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʫʤʦʚʣʶʶʪʴ ʽʦʥʠ ʭʨʦʤʫ, ʥʘʷʚʥʽ ʫ 
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ʩʢʣʘʜʽ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʩʧʣʘʚʽʚ. ʆʢʨʽʤ ʧʘʨʦʜʦʥʪʦʧʘʪʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ, ʽʦʥʠ Cr
6+ 

 

ʟʫʤʦʚʣʶʶʪʴ ʪʘʢʦʞ ʟʘʛʘʣʴʥʦʧʘʪʦʣʦʛʽʯʥʫ ʜʽʶ ʥʘ ʦʨʛʘʥʽʟʤ ʪʘ ʧʘʨʝʥʭʽʤʘʪʦʟʥʽ 

ʦʨʛʘʥʠ. 
 

ʄʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʢʣʶʯʦʚʠʤ ʤʝʭʘʥʽʟʤʦʤ, ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ ʫʪʚʦʨʝʥʥʷ 

ʨʽʟʥʠʭ ʪʠʧʽʚ ʝʧʫʣʽʩʽʚ, ʻ ʤʝʪʠʣʫʚʘʥʥʷ ʪʘ ʟʤʽʥʠ ʚ ʝʢʩʧʨʝʩʽʾ MGMT. ɹʝʟʧʦʩʝʨʝʜʥʽʡ 

ʚʧʣʠʚ ʥʘ ɼʅʂ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ ʟʜʽʡʩʥʶʶʪʴ ʽʦʥʠ ʉr
6+
, ʟʜʘʪʥʽ ʷʢ ʧʨʠʻʜʥʫʚʘʪʠʩʷ 

ʜʦ ɼʅʂ, ʪʘʢ ʽ ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ ʫ ʢʣʽʪʠʥʘʭ ʤʘʢʨʦʬʘʛʘʣʴʥʦʛʦ ʨʷʜʫ. ʂʽʣʴʢʽʩʥʠʡ 

ʩʢʣʘʜ ʢʣʽʪʠʥ ʽʥʬʽʣʴʪʨʘʪʫ ʧʨʠ ʟʘʧʘʣʝʥʥʽ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ ʪʘ ʚ ʝʧʫʣʽʩʘʭ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʢʣʶʯʦʚʠʤ ʟ ʷʢʠʭ ʻ ʜʝʩʪʘʙʽʣʽʟʘʮʽʷ ʛʝʥʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 
 

ɿʘʩʣʫʛʦʚʫʻ ʥʘ ʫʚʘʛʫ ʪʦʡ ʬʘʢʪ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʭʚʦʨʠʭ ʟ ʦʟʥʘʢʘʤʠ ʧʘʨʦʜʦʥʪʠʪʫ 

ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ ʩʚʦʛʦ ʨʦʟʚʠʪʢʫ ʥʝ ʤʘʶʪʴ ʩʢʘʨʛ ʥʘ ʜʠʩʢʦʤʬʦʨʪ ʫ 

ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ. ʊʘʢʦʞ ʟʘʥʝʧʦʢʦʻʥʥʷ ʚʠʢʣʠʢʘʻ ʥʝʘʜʝʢʚʘʪʥʘ ʫʚʘʛʘ ʣʽʢʘʨʽʚ ʜʦ 

ʧʝʨʚʠʥʥʠʭ ʟʘʧʘʣʴʥʠʭ ʫʨʘʞʝʥʴ ʧʘʨʦʜʦʥʪʘ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʭʨʦʥʽʟʘʮʽʶ ʟʘʧʘʣʝʥʥʷ. 
 

ʍʨʦʥʽʯʥʝ ʟʘʧʘʣʝʥʥʷ ʧʘʨʦʜʦʥʪʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ ʟʫʙʽʚ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʜʦ 

ʟʥʘʯʥʠʭ ʟʘʪʨʘʪ ʜʝʨʞʙʶʜʞʝʪʫ ʥʘ ʩʦʮʽʘʣʴʥʝ ʧʨʦʪʝʟʫʚʘʥʥʷ ʧʝʥʩʽʦʥʝʨʽʚ ʪʘ ʦʩʽʙ 

ʧʦʭʠʣʦʛʦ ʚʽʢʫ. 
 

ɺʨʘʭʦʚʫʶʯʠ ʛʣʠʙʦʢʽ ʩʪʨʫʢʪʫʨʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ ʧʨʠ 

ʭʨʦʥʽʯʥʠʭ ʧʘʨʦʜʦʥʪʠʪʘʭ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʦʩʪʝʦʙʣʘʩʪʠ (CD68-ʧʦʟʠʪʠʚʥʽ 

ʢʣʽʪʠʥʠ) ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʝʟʦʨʙʪʠʚʥʠʭ ʟʤʽʥ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʧʘʨʦʩʪʢʘ. 
 

ʅʘ ʧʽʜʩʪʘʚʽ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, 
 

ʱʦ OPN ʩʪʠʤʫʣʶʻ ʤʽʛʨʘʮʽʶ ʤʦʥʦʮʠʪʽʚ, ʷʢʽ ʻ ʧʦʧʝʨʝʜʥʠʢʘʤʠ ʤʘʢʨʦʬʘʛʽʚ ʪʘ 

ʦʩʪʝʦʢʣʘʩʪʽʚ. ɿʜʘʪʥʽʩʪʴ OPN ʘʢʪʠʚʽʟʫʚʘʪʠ ʭʝʤʦʪʘʢʩʠʩ ʊ-ʢʣʽʪʠʥ ʙʫʣʘ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦ. ʊʘʢʦʞ ʥʝʛʘʪʠʚʥʘ ʩʪʨʫʢʪʫʨʥʘ 

ʧʝʨʝʙʫʜʦʚʘ, ʱʦ ʚʠʥʠʢʣʘ ʚʧʨʦʜʦʚʞ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʟʫʤʦʚʣʝʥʘ ʚʧʣʠʚʦʤ ʭʨʦʤʫ, 
 

ʷʢʠʡ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʧʨʦʪʝʟʽʚ. ʋʩʽ ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʣʘʥʢʠ ʩʧʨʠʷʶʪʴ 

ʧʨʦʛʨʝʩʫʚʘʥʥʶ ʟʘʧʘʣʴʥʠʭ ʟʤʽʥ ʫ ʧʘʨʦʜʦʥʪʽ ʟ ʨʦʟʚʠʪʢʦʤ ʭʨʦʥʽʯʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʽ 

ʬʦʨʤʫʚʘʥʥʷʤ ʝʧʫʣʽʩʽʚ. 
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ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 
 

ɺ ʫʤʦʚʘʭ ʧʨʘʢʪʠʯʥʦʾ ʧʦʻʜʥʘʥʦʾ ʨʦʙʦʪʠ ʩʪʦʤʘʪʦʣʦʛʘ ʪʘ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʘ 

ʚʠʚʯʝʥʥʷ ʟʘʧʘʣʝʥʥʷ ʧʘʨʦʜʦʥʪʘ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʤʘʢʨʦʩʢʦʧʽʯʥʦʛʦ ʡ 

ʤʽʢʨʦʩʢʦʧʽʯʥʦʛʦ (ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ) ʦʧʠʩʽʚ. ʇʨʠ ʤʘʢʨʦʩʢʦʧʽʯʥʦʤʫ ʦʧʠʩʽ ʚʘʞʣʠʚʦ 

ʦʮʽʥʠʪʠ ʥʘʷʚʥʽʩʪʴ ʝʧʫʣʽʩʽʚ, ʘ ʪʘʢʦʞ ʨʦʟʤʽʨʠ ʽ ʪʦʧʦʛʨʘʬʽʶ ʦʩʝʨʝʜʢʽʚ ʫʨʘʞʝʥʥʷ, 

ʧʘʪʦʣʦʛʽʾ ʧʨʠʢʫʩʫ, ʥʘʷʚʥʽʩʪʴ ʧʦʣʽʤʝʨʥʠʭ ʨʝʩʪʘʚʨʘʮʽʡ ʫ ʧʨʠʰʠʡʢʦʚʽʡ ʜʽʣʷʥʮʽ ʪʘ 

ʥʘʷʚʥʽʩʪʴ ʧʨʦʪʝʟʽʚ. ʇʽʜ ʯʘʩ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʞʘʥʦ ʢʝʨʫʚʘʪʠʩʷ 

ʧʝʚʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʝʧʫʣʽʩʽʚ ʟʘ ʾʭ ʤʦʨʬʦʣʦʛʽʯʥʦʶ ʙʫʜʦʚʦʶ. ɽʧʫʣʽʩʠ, ʭʦʯʘ ʽ ʻ 

ʬʦʨʤʦʶ ʭʨʦʥʽʯʥʦʛʦ ʟʘʧʘʣʝʥʥʷ, ʘʣʝ ʷʢ ʙʫʜʴ-ʷʢʝ ʟʘʧʘʣʝʥʥʷ ʧʨʦʭʦʜʠʪʴ ʷʢ ʮʠʢʣʽʯʥʘ 

ʨʝʘʢʮʽʷ. ʄʦʞʣʠʚʽ ʪʘʢʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʫ ʚʦʛʥʠʱʽ ʫʰʢʦʜʞʝʥʥʷ ʧʘʨʦʜʦʥʪʘ ʧʨʠ 

ʝʧʫʣʽʩʽ: 
 

1) ʨʦʟʩʤʦʢʪʫʚʘʥʥʷ ʢʣʽʪʠʥʥʦʛʦ ʽʥʬʽʣʴʪʨʘʪʫ; 
 

2) ʥʝʢʨʦʟ ʟ ʫʪʚʦʨʝʥʥʷʤ ʜʝʬʝʢʪʫ ʪʢʘʥʠʥ; 
 

3) ʥʘʛʥʦʻʥʥʷ ʝʧʫʣʽʩʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ʧʘʨʦʜʦʥʪʘʣʴʥʦʛʦ ʘʙʩʮʝʩʫ; 
 

4) ʬʽʙʨʦʟʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʛʨʘʥʫʣʴʦʤʠ ʟ ʫʪʚʦʨʝʥʥʷʤ ʬʽʙʨʦʟʥʦʛʦ 

ʚʫʟʣʠʢʘ (ʬʽʙʨʦʟʥʠʡ ʝʧʫʣʽʩ); 
 

5) ʨʦʟʨʦʩʪʘʥʥʷ ʛʨʘʥʫʣʴʦʤʠ, ʽʥʦʜʽ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʧʩʝʚʜʦʧʫʭʣʠʥʠ. 

ʈʦʟʨʦʩʪʘʥʥʷ ʛʨʘʥʫʣʴʦʤʠ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʧʩʝʚʜʦʧʫʭʣʠʥʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ 
 
ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʛʨʘʥʫʣʴʦʤʘ ʚʥʘʩʣʽʜʦʢ ʨʝʘʢʪʠʚʥʦʩʪʽ ʤʘʢʨʦʦʨʛʘʥʽʟʤʫ ʘʙʦ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʘʪʦʛʝʥʥʦʛʦ ʘʛʝʥʪʘ (ʤʽʢʨʦʬʣʦʨʠ ʧʘʨʦʜʦʥʪʘʣʴʥʦʛʦ ʢʘʨʤʘʥʘ) 
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ʧʨʦʜʦʚʞʫʻ ʧʨʦʛʨʝʩʫʚʘʪʠ. ɺʠʥʠʢʘʻ ʧʩʝʚʜʦʧʫʭʣʠʥʘ ʘʙʦ ʛʨʘʥʫʣʦʙʣʘʩʪʦʤʘ 
 

(ʧʘʨʦʜʦʥʪʦʤʘ). ʂʣʽʥʽʯʥʦ ʚʦʥʠ ʩʠʤʫʣʶʶʪʴ ʩʧʨʘʚʞʥʽ ʧʫʭʣʠʥʠ. ʃʠʰʝ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʙʽʦʧʩʽʾ ʪʘ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʩʧʨʘʚʞʥʶ 

ʧʨʠʨʦʜʫ ʧʩʝʚʜʦʧʫʭʣʠʥʠ. 
 

ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʽʜ ʯʘʩ ʜʽʘʛʥʦʩʪʠʢʠ ʬʦʨʤʠ ʝʧʫʣʽʩʽʚ ʪʘ ʭʘʨʘʢʪʝʨʫ 

ʟʘʧʘʣʝʥʥʷ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʘʥʘʣʽʟ 

ʜʝʢʽʣʴʢʦʤʘ ʝʪʘʧʘʤʠ. 
 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʙʘʞʘʥʦ ʚʠʷʚʠʪʠ ʛʽʩʪʦʣʦʛʽʯʥʫ ʬʦʨʤʫ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʟʘʧʘʣʝʥʥʷ (ʟʨʽʣʽ ʤʘʢʨʦʬʘʛʘʣʴʥʽ ʛʨʘʥʫʣʴʦʤʠ). ɻʽʩʪʦʣʦʛʽʯʥʘ ʬʦʨʤʘ ʝʧʫʣʽʩʽʚ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʜʦʟʚʦʣʠʪʴ ʚʽʜʥʝʩʪʠ ʢʦʞʥʠʡ ʢʦʥʢʨʝʪʥʠʡ ʚʠʧʘʜʦʢ 

ʛʨʘʥʫʣʝʤʘʪʦʟʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʜʦ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʛʨʫʧʠ. ʇʝʨʰʠʡ ʝʪʘʧ ʜʽʘʛʥʦʟʫ ʤʦʞʥʘ 

ʧʨʦʚʝʩʪʠ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʦʤʫ ʚʽʜʜʽʣʝʥʥʽ, ʧʨʠ ʮʴʦʤʫ ʙʘʞʘʥʦ 

ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʩʭʝʤʠ ʦʧʠʩʫ. 
 

ɼʨʫʛʠʡ ʝʪʘʧ ʜʽʘʛʥʦʩʪʠʢʠ ʧʦʣʷʛʘʻ ʚ ʪʦʯʥʦʤʫ ʚʩʪʘʥʦʚʣʝʥʥʽ ʝʪʽʦʣʦʛʽʯʥʦʛʦ 

ʬʘʢʪʦʨʘ. ʎʝʡ ʝʪʘʧ ʜʽʘʛʥʦʩʪʠʢʠ ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʢʨʽʤ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ: ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʭ, ʽʤʫʥʦʣʦʛʽʯʥʠʭ, 
 

ʽʤʫʥʦʤʦʨʬʦʣʦʛʽʯʥʠʭ, ʩʧʝʢʪʨʦʛʨʘʬʽʯʥʠʭ ʪʦʱʦ. ɺʽʥ ʤʦʞʝ ʙʫʪʠ ʧʨʦʚʝʜʝʥʠʡ 

ʥʘʩʘʤʧʝʨʝʜ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʽ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʠʭ ʙʶʨʦ. 
 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʝʪʽʦʣʦʛʽʾ ʛʨʘʥʫʣʝʤʘʪʦʟʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʜʫʞʝ ʚʘʞʣʠʚʝ ʜʣʷ 

ʩʪʦʤʘʪʦʣʦʛʽʚ, ʦʩʢʽʣʴʢʠʢ ʚʠʟʥʘʯʘʻ ʧʦʜʘʣʴʰʫ ʪʝʨʘʧʽʶ. ʊʘʢ, ʧʨʠ ʝʧʫʣʽʩʘʭ ʦʩʥʦʚʥʝ 

ʟʘʚʜʘʥʥʷ ʫ ʣʽʢʫʚʘʥʥʽ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʷʢʦʤʦʛʘ ʰʚʠʜʰʝ ʫʩʫʥʫʪʠ ʧʦʜʨʘʟʥʠʢ. 
 

ʋʩʪʘʥʦʚʣʝʥʥʷ ʝʪʽʦʣʦʛʽʯʥʦʛʦ ʬʘʢʪʦʨʘ ʪʘ ʣʽʢʚʽʜʘʮʽʷ ʢʦʥʪʘʢʪʫ ʟ ʧʦʜʨʘʟʥʠʢʦʤ 

ʤʦʞʫʪʴ ʧʨʠʟʫʧʠʥʠʪʠ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʧʨʦʮʝʩʫ ʚʪʨʘʪʠ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʧʘʨʦʩʪʢʘ. 
 

ʊʨʝʪʽʡ ʝʪʘʧ ʜʽʘʛʥʦʩʪʠʢʠ ʧʦʣʷʛʘʻ ʫ ʚʠʷʚʣʝʥʥʽ ʽʤʫʥʦʧʘʪʦʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʬʦʨʤʫʚʘʥʥʷ ʝʧʫʣʽʩʽʚ, ʰʚʠʜʢʦʩʪʽ ʦʥʦʚʣʝʥʥʷ ʢʣʽʪʠʥ ʫ ʚʦʛʥʠʱʽ ʟʘʧʘʣʝʥʥʷ, ʱʦ 

ʚʠʤʘʛʘʻ ʥʘʷʚʥʦʩʪʽ ʨʝʘʢʪʠʚʽʚ, ʟʦʢʨʝʤʘ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ, ʜʣʷ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʪʠʧʽʚ ʤʘʢʨʦʬʘʛʽʚ, ʣʽʤʬʦʮʠʪʽʚ ʪʦʱʦ. 
 

ʊʦʤʫ ʤʠ ʧʨʦʧʦʥʫʻʤʦ ʜʣʷ ʪʨʝʪʴʦʛʦ ʝʪʘʧʫ ʜʽʘʛʥʦʩʪʠʢʠ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʘʪʦʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʩʧʦʩʦʙʫ ʜʽʘʛʥʦʩʪʠʢʠ ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʠʭ 
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ʝʧʫʣʽʩʽʚ ʫ ʟʘʢʣʘʜʘʭ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ (ʦʙʣʘʩʥʠʭ, ʤʽʩʴʢʠʭ, ʨʘʡʦʥʥʠʭ): 
 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʠʭ ʚʽʜʜʽʣʝʥʥʷʭ, ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʪʘ ʭʽʨʫʨʛʽʯʥʠʭ ʚʽʜʜʽʣʝʥʥʷʭ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʣʽʢʘʨʝʥʴ ʽ ʧʦʣʽʢʣʽʥʽʢ, ʱʝʣʝʧʥʦ-ʣʠʮʴʦʚʠʭ ʚʽʜʜʽʣʝʥʥʷʭ ʦʙʣʘʩʥʠʭ 

ʣʽʢʘʨʝʥʴ ʪʘ ʦʥʢʦʣʦʛʽʯʥʠʭ ʜʠʩʧʘʥʩʝʨʽʚ, ʙʶʨʦ ʩʫʜʦʚʦ-ʤʝʜʠʯʥʠʭ ʝʢʩʧʝʨʪʠʟ. 
 

ɻʽʛʘʥʪʦʢʣʽʪʠʥʥʽ ʝʧʫʣʽʩʠ ʪʘ ʦʩʪʝʦʙʣʘʩʪʦʢʣʘʩʪʦʤʘ ʻ ʜʦʩʠʪʴ ʯʘʩʪʠʤʠ 

ʥʦʚʦʫʪʚʦʨʝʥʥʷʤʠ ʟʫʙʦʱʝʣʝʧʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʪʘʢʦʞ ʤʦʞʫʪʴ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʫ 

ʢʽʩʪʢʘʭ ʩʢʝʣʝʪʘ (ʮʝʥʪʨʘʣʴʥʘ ʦʩʪʝʦʙʣʘʩʪʦʢʣʘʩʪʦʤʘ). ʇʫʩʢʦʚʠʤ ʤʝʭʘʥʽʟʤʦʤ 
 

ʨʦʟʚʠʪʢʫ ʦʩʪʝʦʙʣʘʩʪʦʢʣʘʩʪʦʤʠ  ̒ ʚʠʥʠʢʥʝʥʥʷ ʪʨʘʥʩʣʦʢʘʮʽʾ ʟʘ ʫʯʘʩʪʽ 4-  ʾ ʪʘ 
 

ʍ-ʭʨʦʤʦʩʦʤ [t(X; 4) (q22; q31.3)] ʽʟ ʧʦʜʘʣʴʰʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ 

ʦʩʪʝʦʢʣʘʩʪʦʧʦʜʽʙʥʠʭ ʢʣʽʪʠʥ, ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ ʟʘʧʫʩʢ ʢʘʩʢʘʜʫ ʢʽʩʪʢʦʚʦ - 
 

ʨʝʟʦʨʙʫʶʯʠʭ ʨʝʘʢʮʽʡ, ʨʝʟʫʣʴʪʘʪʦʤ ʷʢʠʭ ʻ ʟʤʝʥʰʝʥʥʷ ʢʽʩʪʢʦʚʦʾ ʤʘʩʠ ʱʝʣʝʧ. ʅʘ 

ʩʴʦʛʦʜʥʽ ʧʠʪʘʥʥʷʤ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʦʛʦ ʝʧʫʣʽʩʫ ʟ 

ʦʩʪʝʦʙʣʘʩʪʦʢʣʘʩʪʦʤʦʶ ʧʨʠʜʽʣʷʻʪʴʩʷ ʙʽʣʴʰʝ ʫʚʘʛʠ ʚ ʩʫʯʘʩʥʽʡ ʩʪʦʤʘʪʦʣʦʛʽʾ. 
 

ʇʘʮʽʻʥʪʠ ʟ ʚʝʨʠʬʽʢʦʚʘʥʠʤ ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʠʤ ʝʧʫʣʽʩʦʤ ʤʘʶʪʴ ʢʨʘʱʠʡ 

ʧʨʦʛʥʦʟ ʚʽʜʥʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʱʝʣʝʧ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 
 

ʦʩʪʝʦʪʨʦʧʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʷʢʽʩʥʦʛʦ ʧʨʦʪʝʟʫʚʘʥʥʷ. 
 

ɿʘʧʨʦʚʘʜʞʝʥʽ ʫ ʧʨʘʢʪʠʯʥʫ ʩʪʦʤʘʪʦʣʦʛʽʶ ʪʘ ʱʝʣʝʧʥʦ-ʣʠʮʴʦʚʫ ʭʽʨʫʨʛʽʶ 

ʝʬʝʢʪʠʚʥʽ ʢʽʩʪʢʦʚʦ-ʽʥʜʫʢʫʶʯʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʩʪʠʤʫʣʶʶʪʴ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʢʽʩʪʢʠ 

ʪʘ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʦʩʪʝʦʙʣʘʩʪʦʢʣʘʩʪʦʤʠ. ɻʽʛʘʥʪʦʢʣʽʪʠʥʥʽ ʛʨʘʥʫʣʴʦʤʠ ʻ 

ʥʝʡʪʨʘʣʴʥʠʤʠ ʜʦ ʢʽʩʪʢʦʚʦ-ʽʥʜʫʢʫʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɺʠʱʝʥʘʚʝʜʝʥʽ ʜʘʥʽ 

ʘʨʛʫʤʝʥʪʫʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʦʯʥʦʾ ʚʝʨʠʬʽʢʘʮʽʾ ʜʽʘʛʥʦʟʫ, ʱʦ ʚʠʟʥʘʯʘʻ ʩʧʝʮʠʬʽʯʥʫ 
 

ʪʘʢʪʠʢʫ ʣʽʢʫʚʘʥʥʷ, ʚʽʜ ʷʢʦʾ ʟʘʣʝʞʠʪʴ ʧʨʦʛʥʦʟ ʷʢʦʩʪʽ ʞʠʪʪʷ ʧʘʮʽʻʥʪʘ. 
 

ʇʨʦʪʝ ʤʦʨʬʦʣʦʛʽʯʥʫ ʚʝʨʠʬʽʢʘʮʽʶ ʫʩʢʣʘʜʥʶʻ ʧʦʜʽʙʥʽʩʪ ɹ
 

ʦʩʪʝʦʙʣʘʩʪʦʢʣʘʩʪʦʤʠ ʟ ʧʨʦʜʫʢʪʠʚʥʠʤ ʟʘʧʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ ʪʘ ʛʝʥʝʪʠʯʥʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ. ʎʝʡ ʬʘʢʪ ʧʦʷʩʥʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʩʧʽʣʴʥʦʛʦ ʢʣʽʪʠʥʥʦʛʦ 

ʧʦʧʝʨʝʜʥʠʢʘ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʥʝʢʦʨʝʢʪʥʝ ʧʨʦʪʝʟʫʚʘʥʥʷ ʩʧʨʠʯʠʥʷʻ ʭʨʦʥʽʯʥʝ 

ʧʦʜʨʘʟʥʝʥʥʷ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ï ʨʦʟʚʠʪʦʢ ʛʨʘʥʫʣʴʦʤ ʩʪʦʨʦʥʥʽʭ ʪʽʣ. ʌʦʨʤʫʶʪʴʩʷ 

ʛʨʘʥʫʣʴʦʤʠ ʰʣʷʭʦʤ ʟʣʠʪʪʷ ʪʘ ʝʥʜʦʤʽʪʦʟʦʤ ʤʘʢʨʦʬʘʛʽʚ ʫ ʛʽʛʘʥʪʩʴʢʽ ʢʣʽʪʠʥʠ, ʷʢʽ 

ʩʧʨʠʯʠʥʷʶʪʴ ʧʨʦʮʝʩ ʨʝʟʦʨʙʮʽʾ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, 
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ʦʩʪʝʦʙʣʘʩʪʦʢʣʘʩʪʦʤʘ ʬʦʨʤʫʻʪʴʩʷ ʣʠʰʝ ʰʣʷʭʦʤ ʟʣʠʪʪʷ ʤʘʢʨʦʬʘʛʽʚ ʟʘ ʫʯʘʩʪʽ ʊ-

ʣʽʤʬʦʮʠʪʽʚ ʧʽʩʣʷ ʚʠʥʠʢʥʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʪʨʘʥʩʣʦʢʘʮʽʾ. ʎʽ ʜʘʥʽ ʘʨʛʫʤʝʥʪʫʶʪʴ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 
 

ʇʦʢʘʟʘʥʥʷ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʩʧʦʩʽʙ ʜʽʘʛʥʦʩʪʠʢʠ ʜʦʟʚʦʣʷʻ 

ʚʝʨʠʬʽʢʫʚʘʪʠ ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʠʡ ʝʧʫʣʽʩ ʪʘ ʚʠʟʥʘʯʠʪʠ ʡʦʛʦ ʨʝʟʦʨʙʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ ʚʤʽʱʫʻ ʘʥʘʣʽʟ ʦʜʝʨʞʘʥʠʭ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʨʝʘʢʮʽʡ 

ʽʟ ʪʘʢʠʤʠ ʤʘʨʢʝʨʘʤʠ ʛʽʩʪʦʛʝʥʝʟʫ: OPN, CD68, CD3; ʄʄʈ1, VEGF; ʤʘʨʢʝʨʦʤ 

ʘʢʪʠʚʥʦʩʪʽ ʤʘʢʨʦʬʘʛʽʚ S100; ʧʦʢʘʟʥʠʢʦʤ ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʂʽ-67. 
 

ʇʨʦʪʠʧʦʢʘʟʘʥʥʷ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʇʫʭʣʠʥʠ ʝʢʩʪʨʘʘʣʴʚʝʦʣʷʨʥʦʾ ʣʦʢʘʣʽʟʘʮʽʾ. 
 

ʄʝʪʦʜʠʢʘ ʚʠʢʦʥʘʥʥʷ. ʆʜʝʨʞʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʙʽʦʧʩʽʾ ʯʠ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ (ʚʠʜʘʣʝʥʥʷ ʧʫʭʣʠʥʠ) ʬʨʘʛʤʝʥʪʠ ʪʢʘʥʠʥ ʥʦʚʦʫʪʚʦʨʝʥʴ ʬʽʢʩʫʶʪʴ ʫ 

ʥʝʡʪʨʘʣʴʥʦʤʫ ʟʘʙʫʬʝʨʝʥʦʤʫ 10 % ʬʦʨʤʘʣʽʥʽ, ʧʦʪʽʤ ʟʘʣʠʚʘʶʪʴ ʧʘʨʘʬʽʥʦʤ. 
 

ʏʘʩʪʠʥʘ ʚʠʛʦʪʦʚʣʝʥʠʭ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʟʨʽʟʽʚ ʟʘʙʘʨʚʣʶʻʪʴʩʷ ʛʝʤʘʪʦʢʩʠʣʽʥ ï 

ʝʦʟʠʥʦʤ, ʽʥʰʘ ï ʧʽʜʣʷʛʘʻ ʧʦʝʪʘʧʥʦʤʫ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʶ, ʟ 
 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʥʝʣʽ ʧʝʨʚʠʥʥʠʭ ʘʥʪʠʪʽʣ: OPN, CD68, CD3; ʄʄʈ1, VEGF, S100, 
 

ʂ-̔67. ɸʥʘʣʽʟ ʦʜʝʨʞʘʥʠʭ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ ʧʝʨʝʜʙʘʯʘʻ ʦʮʽʥʶʚʘʥʥʷ 

ʭʘʨʘʢʪʝʨʫ ʢʦʨʠʯʥʝʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʤʝʤʙʨʘʥʠ, ʮʠʪʦʧʣʘʟʤʠ ʪʘ ʷʜʨʘ ʛʽʛʘʥʪʩʴʢʠʭ 

ʢʣʽʪʠʥ ʧʨʠ Ĭ 200 ʟʙʽʣʴʰʝʥʥʽ ʤʽʢʨʦʩʢʦʧʘ. 
 

ʇʦʟʠʪʠʚʥʘ ʨʝʘʢʮʽʷ ʟ ʤʘʨʢʝʨʘʤʠ OPN CD68, CD3; ʄʄʈ1, VEGF, S100, ʂʽ -67 
 

ʽʥʪʝʨʧʨʝʪʫʻʪʴʩʷ ʟʘ ʥʘʷʚʥʦʩʪʽ ʢʦʨʠʯʥʝʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʙʽʣʴʰʝ 5 % ʛʽʛʘʥʪʩʴʢʠʭ 

ʢʣʽʪʠʥ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʤʝʤʙʨʘʥʽ ʘʙʦ ʮʠʪʦʧʣʘʟʤʽ, ʪʘ ʤʘʻ ʨʽʟʥʠʡ ʩʪʫʧʽʥʴ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ. ʅʘʷʚʥʽʩʪʴ ʩʣʘʙʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ ʤʝʥʰʝ 5 % ʢʣʽʪʠʥ 

ʚʚʘʞʘʻʪʴʩʷ ʩʣʘʙʦʧʦʟʠʪʠʚʥʦʶ ʨʝʘʢʮʽʻʶ. ɼʣʷ ʚʠʢʣʶʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʤʠʣʦʢ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʟʠʪʠʚʥʽ ʨʝʘʢʮʽʾ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʤʘʨʢʝʨʽʚ ʽʟ ʥʝʧʫʭʣʠʥʥʠʤ 

ʧʦʟʠʪʠʚʥʠʤ ʢʦʥʪʨʦʣʝʤ. 
 

ɼʽʘʛʥʦʟ ʦʩʪʝʦʙʣʘʩʪʦʢʣʘʩʪʦʤʠ ʤʦʞʝ ʙʫʪʠ ʚʝʨʠʬʽʢʦʚʘʥʠʡ ʥʘ ʧʽʜʩʪʘʚʽ ʪʘʢʦʛʦ 

ʽʤʫʥʦʬʝʥʦʪʠʧʫ ʛʽʛʘʥʪʩʴʢʠʭ ʢʣʽʪʠʥ: ʧʦʟʠʪʠʚʥʦʾ ʨʝʘʢʮʽʾ (+) ʟ ʤʘʨʢʝʨʘʤʠ CD 68, 

OPN, S100 ʪʘ ʥʝʛʘʪʠʚʥʦʛʦ ʩʪʘʪʫʩʫ (-) ʤʘʨʢʝʨʽʚ ʂʽ-67, CD3. 
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ɺʽʜʩʫʪʥʽʩʪʴ ʨʝʘʢʮʽʡ ʯʠ ʧʦʟʠʪʠʚʥʘ ʝʢʩʧʨʝʩʽʷ ʤʘʨʢʝʨʽʚ S100, ʄʄʈ1 ʪʘ VEGF 
 

ʻ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʦ-ʨʝʟʦʨʙʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʦʩʪʝʦʙʣʘʩʪʦʢʣʘʩʪʦʤʠ. ʄʄʈ1- ʩʪʘʪʫʩ ʻ ʚʠʨʽʰʘʣʴʥʠʤ ʜʣʷ ʚʝʨʠʬʽʢʘʮʽʾ ʮʴʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ. VEGF ʚʽʜʦʙʨʘʞʘʻ ʚʘʩʢʫʣʷʨʠʟʘʮʽʶ ʧʘʪʦʣʦʛʽʯʥʦ ʟʤʽʥʝʥʦʾ ʪʢʘʥʠʥʠ. ʋ 
 

ʚʠʧʘʜʢʫ ʥʝʛʘʪʠʚʥʦʛʦ ʩʪʘʪʫʩʫ ʄʄʈ1, VEGF, S100 ʪʘ ʚʽʜʩʫʪʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ 

ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʨʝʟʦʨʙʮʽʾ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʧʘʨʦʩʪʢʘ ʚʠʢʣʶʯʘʻʪʴʩʷ. 
 

ɼʽʘʛʥʦʟ ʛʨʘʥʫʣʴʦʤʠ ʤʦʞʝ ʙʫʪʠ ʚʝʨʠʬʽʢʦʚʘʥʠʡ ʥʘ ʧʽʜʩʪʘʚʽ ʪʘʢʦʛʦ 

ʽʤʫʥʦʬʝʥʦʪʠʧʫ ʛʽʛʘʥʪʩʴʢʠʭ ʢʣʽʪʠʥ: ʧʦʟʠʪʠʚʥʦʾ ʨʝʘʢʮʽʾ (+) ʟ ʤʘʨʢʝʨʘʤʠ ʂʽ-67, CD 

68, ʩʣʘʙʢʦʧʦʟʠʪʠʚʥʦʾ S100 ʪʘ ʥʝʛʘʪʠʚʥʦʛʦ ʩʪʘʪʫʩʫ OPN. 
 

ɼʽʘʛʥʦʩʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʩʧʦʩʦʙʫ ʧʦʣʷʛʘʻ ʚ ʤʦʞʣʠʚʦʩʪʽ ʪʦʯʥʦʾ ʚʝʨʠʬʽʢʘʮʽʾ 

ʜʽʘʛʥʦʟʫ ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʦʛʦ ʝʧʫʣʽʩʫ, ʧʨʦʚʦʜʷʯʠ ʢʦʤʧʣʝʢʩʥʝ ʦʮʽʥʶʚʘʥʥʷ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʘ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʚʠʢʣʶʯʘʶʯʠ ʥʘʡʙʽʣʴʰ ʧʦʜʽʙʥʽ 

ʜʦʩʣʽʜʞʫʚʘʥʽ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʟʘ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ: ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʫ 

ʛʨʘʥʫʣʴʦʤʫ, ʭʝʨʫʚʽʟʤ ʪʘ ʽʥ., ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʚʣʘʩʥʠʡ ʛʽʩʪʦʛʝʥʝʟ 

ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʦʛʦ ʝʧʫʣʽʩʫ. 
 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʩʧʦʩʽʙ ʜʽʘʛʥʦʩʪʠʢʠ ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʦʛʦ 

ʝʧʫʣʽʩʫ, ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʷʭ ʛʽʛʘʥʪʩʴʢʠʭ 

ʢʣʽʪʠʥ, ʮʝ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʪʦʯʥʽʩʪʴ ʜʽʘʛʥʦʩʪʠʢʠ, ʘ ʪʘʢʦʞ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ 

ʢʽʥʮʝʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʥʘ ʜʦ- ʽ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʝʪʘʧʘʭ, ʱʦ ʥʝ ʣʠʰʝ ʤʦʞʝ 

ʧʦʢʨʘʱʠʪʠ ʧʨʦʛʥʦʟ, ʘ ʡ ʟʙʝʨʝʛʪʠ ʷʢʽʩʪʴ ʞʠʪʪʷ ʧʘʮʽʻʥʪʘ. 
 

ɺʠʩʥʦʚʢʠ 
 

1. ɯʥʪʝʥʩʠʚʥʠʡ ʧʦʢʘʟʥʠʢ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ ʟʘ 

ʦʩʪʘʥʥʽ ʜʝʩʷʪʴ ʨʦʢʽʚ ʫ ʧʽʚʥʽʯʥʠʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʪʝʥʜʝʥʮʽʻʶ 

ʜʦ ʡʦʛʦ ʟʨʦʩʪʘʥʥʷ ʽ ʧʽʜʚʠʱʠʚʩʷ ʜʦ 0,445 
ʦ
/ʦʦʦʦ ʫ 2011 ʨʦʮʽ ʪʘ ʜʦ ʮʴʦʛʦ ʯʘʩʫ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ. 
 

2. ʋ ʭʚʦʨʠʭ ʧʨʠ ʧʘʨʦʜʦʥʪʠʪʘʭ ʪʘ ʝʧʫʣʽʩʘʭ ʫʩʪʘʥʦʚʣʝʥʦ ʛʽʩʪʦʣʦʛʽʯʥʽ, 
 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ, ʙʽʦʭʽʤʽʯʥʽ, ʘʣʢʽʣʫʚʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ ʫʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ. ɺʠʷʚʣʝʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʠʤ ʧʨʦʮʝʩʦʤ ʪʘ ʟʘʧʘʣʴʥʦʶ ʧʘʨʦʜʦʥʪʘʣʴʥʦʶ ʨʝʘʢʮʽʻʶ, 
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(95,8 Ñ 2,43) % (ʨ < 0,001). 
 

3. ʇʘʨʦʜʦʥʪʠʪʠ ʪʘ ʝʧʫʣʽʩʠ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤʠ ʫ ʩʪʨʫʢʪʫʨʥʽʡ 
 

ʦʨʛʘʥʽʟʘʮʽʾ ɼʅʂ ʢʣʽʪʠʥ ʧʘʨʦʜʦʥʪʘ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʛʽʧʝʨʤʝʪʠʣʷʮʽʻʶ, 
 

ʩʧʨʠʯʠʥʝʥʦʶ ʜʽʻʶ ʙʘʢʪʝʨʽʡ, ʷʢʽ ʟʫʤʦʚʣʶʶʪʴ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʪʘ ʟʤʝʥʰʝʥʥʷ ʨʝʧʘʨʘʪʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ ʢʣʽʪʠʥ ʧʘʨʦʜʦʥʪʘ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʩʦʪʦʢ 
 

ʽʥʬʨʘʯʝʨʚʦʥʠʭ ʩʤʫʛ ʧʦʛʣʠʥʘʥʥʷ ï ʉʅ3-ʛʨʫʧʠ ɼʅʂ ʩʪʘʥʦʚʠʪʴ (10,39 Ñ 2,44) % (ʨ 

= 0,001), ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʽʥʘʢʪʠʚʘʮʽʾ ʛʝʥʽʚ. 
 

4. ʈʦʣʴ ʝʧʽʪʝʣʽʶ ʪʘ ʩʠʥʪʝʟ ʝʥʟʠʤʽʚ ʄʄʈ-1 ʪʘ ʆʈN ʫ ʧʘʪʦʛʝʥʝʟʽ ʨʦʟʚʠʪʢʫ 

ʧʘʨʦʜʦʥʪʠʪʫ ʧʦʣʷʛʘʶʪʴ ʫ ʨʝʟʦʨʙʮʽʾ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʚʽʜʨʦʩʪʢʘ ʢʽʩʪʢʠ ʽ ʧʦʩʠʣʝʥʥʽ 

ʤʽʛʨʘʮʽʾ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ ʫ ʚʦʛʥʠʱʝ ʟʘʧʘʣʝʥʥʷ. ʉʠʥʪʝʟ VEGF ʝʧʽʪʝʣʽʻʤ ʩʧʨʠʷʻ 

ʧʦʩʪʫʧʦʚʦʤʫ ʚʨʦʩʪʘʥʥʶ ʩʫʜʠʥ ʫ ʨʽʟʥʽ ʚʠʜʠ ʝʧʫʣʽʩʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʢʦʤʫʣʷʮʽʾ 

ʤʽʛʨʘʮʽʾ ʽʤʫʥʥʠʭ ʢʣʽʪʠʥ ʢʨʦʚʽ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ ï ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʥʝʡʪʨʦʬʽʣʽʚ ʪʘ ʤʘʢʨʦʬʘʛʽʚ. 
 

5. ʇʘʪʦʛʝʥʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʰʣʷʭ ʧʝʨʝʭʦʜʫ ʟʘʧʘʣʝʥʥʷ ʧʘʨʦʜʦʥʪʘ ʫ 

ʨʽʟʥʽ ʚʠʜʠ ʝʧʫʣʽʩʽʚ, ʦʙʫʤʦʚʣʝʥʠʡ ʛʽʧʝʨʤʝʪʠʣʫʚʘʥʥʷʤ ɼʅʂ ʪʘ ʟʤʽʥʘʤʠ ʝʢʩʧʨʝʩʽʾ 
 

MGMT. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʣʘʩʪʝʨʥʦʛʦ ʪʘ ʬʘʢʪʦʨʽʘʣʴʥʦʛʦ ʘʥʘʣʽʟʽʚ ʩʪʚʦʨʝʥʽ 

ʫʟʘʛʘʣʴʥʶʚʘʣʴʥʽ ʤʦʜʝʣʽ ʨʦʩʪʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʝʧʫʣʽʩʽʚ: Y = 0,62 

F1 + -0,71F2 + ï0,74 F3 + 1,44 F4 + 0,53 F5 + ï 0,76F6 ï ʜʣʷ ʬʽʙʨʦʟʥʦʛʦ ʝʧʫʣʽʩʫ; Y 

= ï0,024F1 + 0,09 F2 + ï1,36 F3 + ï0,73 F4 + 0,65 F5 + 0,63 F6 + 0,71 F7 ï ʜʣʷ 

ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʦʛʦ ʝʧʫʣʽʩʫ; Y = 2,15 F1 + 1,36F2 + ï0,67 F3 + ï0,77 F4 + 0,53 F5 + 

0,61 F6 + 0,61 F7 ï ʜʣʷ ʘʥʛʽʦʤʘʪʦʟʥʦʛʦ ʝʧʫʣʽʩʫ. 
 

6. ʋ ʭʚʦʨʠʭ ʥʘ ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʽ ʝʧʫʣʽʩʠ ʚʠʷʚʣʝʥʦ ʨ53 ʪʘ ʊ-ʣʽʤʬʦʮʠʪʘʨʥʫ 

ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʛʽʛʘʥʪʩʴʢʠʭ ʢʣʽʪʠʥ ʰʣʷʭʦʤ ʟʣʠʪʪʷ F3 = CD3 ï0,74 + ʨ53 ï0,62. 
 

ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʛʽʛʘʥʪʩʴʢʠʭ ʢʣʽʪʠʥ ʤʘʢʨʦʬʘʛʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʩʧʨʠʯʠʥʶʻ 

ʨʝʟʦʨʙʮʽʶ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʚʽʜʨʦʩʪʢʘ. ɿʤʽʥʠ ʢʣʽʪʠʥʥʦʾ ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ ʧʨʠ 

ʧʘʨʦʜʦʥʪʠʪʘʭ ʧʦʚôʷʟʘʥʽ ʟ ʤʝʪʠʣʫʚʘʥʥʷʤ ɼʅʂ ʢʣʽʪʠʥ ʩʪʨʦʤʠ ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʦʛʦ 

ʝʧʫʣʽʩʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʡʦʛʦ ʧʨʦʛʨʝʩʫʚʘʥʥʷ. 
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7. IgG ʪʘ IgM ʩʧʨʠʷʶʪʴ ʬʘʛʦʮʠʪʫʚʘʥʥʶ ʤʽʢʨʦʙʥʠʭ ʢʣʽʪʠʥ ʧʨʠ ʟʘʧʘʣʝʥʥʽ 

ʧʘʨʦʜʦʥʪʘ ʪʘ ʫʪʚʦʨʶʶʪʴ ʦʜʥʫ ʟ ʛʦʣʦʚʥʠʭ ʣʘʥʦʢ ʫ ʧʘʪʦʛʝʥʝʟʽ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ʝʧʫʣʽʩʽʚ ʪʘ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʩʪʠʤʫʣʶʶʪʴ ʥʘʢʦʧʠʯʝʥʥʷ ʨʽʟʥʠʭ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʫ ʛʽʛʘʥʪʩʴʢʠʭ ʢʣʽʪʠʥʘʭ: Cu ï 2,61 Ñ 1,3, Fe ï 6,69 Ñ 0,05, P < 0,01; Co ï 11,7 Ñ 0,14, 

P < 0,05. 
 

8. ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʠ 

ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʧʘʥʝʣʴ ʤʘʨʢʝʨʽʚ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʨʽʟʥʠʭ ʪʠʧʽʚ ʝʧʫʣʽʩʽʚ, ʱʦ ʚʤʽʱʫʻ 

IgG-, IgM-, ʄʄʈ-1-, MPO-, CD3-, ʉD68-, OPN-, S100-, VEGF-, Ki 67- ʝʥʟʠʤʠ. 
 

ɼʽʘʛʥʦʟ ʛʽʛʘʥʪʦʢʣʽʪʠʥʥʦʛʦ ʝʧʫʣʽʩʫ ʤʦʞʝ ʙʫʪʠ ʚʝʨʠʬʽʢʦʚʘʥʠʡ ʥʘ ʧʽʜʩʪʘʚʽ ʪʘʢʦʛʦ 

ʽʤʫʥʦʬʝʥʦʪʠʧʫ ʛʽʛʘʥʪʩʴʢʠʭ ʢʣʽʪʠʥ: ʧʦʟʠʪʠʚʥʦʾ ʨʝʘʢʮʽʾ (+) ʟ ʤʘʨʢʝʨʘʤʠ CD 68, 

OPN, S100 ʪʘ ʥʝʛʘʪʠʚʥʦʾ (-) ï ʟ ʤʘʨʢʝʨʘʤʠ ʂʽ-67, CD3. ɼʽʘʛʥʦʟ ʘʥʛʽʦʤʘʪʦʟʥʦʛʦ 

ʝʧʫʣʽʩʫ ʤʦʞʝ ʙʫʪʠ ʚʝʨʠʬʽʢʦʚʘʥʠʡ ʥʘ ʧʽʜʩʪʘʚʽ ʪʘʢʦʛʦ ʽʤʫʥʦʬʝʥʦʪʠʧʫ: ʧʦʟʠʪʠʚʥʦʾ 

ʨʝʘʢʮʽʾ (+) ʟ ʤʘʨʢʝʨʘʤʠ VEGF, MGMT, Gli, ʂʽ-67 ʪʘ ʥʝʛʘʪʠʚʥʦʾ ʨʝʘʢʮʽʾ (-) 
 

ʤʘʨʢʝʨʽʚ OPN, S100. ɼʽʘʛʥʦʟ ʬʽʙʨʦʟʥʦʛʦ ʝʧʫʣʽʩʫ ʤʦʞʝ ʙʫʪʠ ʚʝʨʠʬʽʢʦʚʘʥʠʡ ʥʘ 

ʧʽʜʩʪʘʚʽ ʪʘʢʦʛʦ ʽʤʫʥʦʬʝʥʦʪʠʧʫ: ʧʦʟʠʪʠʚʥʦʾ ʨʝʘʢʮʽʾ (+) ʟ ʤʘʨʢʝʨʘʤʠ IgM, ʄʄʈ-1, 

MPO, CD3 ʪʘ ʥʝʛʘʪʠʚʥʦʾ ʨʝʘʢʮʽʾ (-) ʟ ʤʘʨʢʝʨʦʤ IgG. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

105 



ɼʦʜʘʪʦʢ  ɸ 
 

(ʜʦʚʽʜʢʦʚʠʡ) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 2 ï ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ ʚʠʷʚʣʝʥʥʷ ʨ53 ʫ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ ʧʨʠ 

ʟʘʧʘʣʝʥʥʽ. ɿʙʽʣʴʰʝʥʥʷ Ĭ 340: ɸ ï ʨ53ïʥʝʛʘʪʠʚʥʽ ʷʜʨʘ; B ï ʨ53ïʧʦʟʠʪʠʚʥʽ ʷʜʨʘ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 3 ï ɽʢʩʧʨʝʩʽʷ ʨ53 ʫ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ ʙʝʟ ʟʘʧʘʣʝʥʥʷ. ɿʙʽʣʴʰʝʥʥʷ 
Ĭ 40ï340: ɸ ï ʨ53ïʥʝʛʘʪʠʚʥʽ ʷʜʨʘ ʙʘʟʘʣʴʥʦʛʦ ʰʘʨʫ; B ï ʨ53ïʥʝʛʘʪʠʚʥʽ ʷʜʨʘ  

ʰʠʧʫʚʘʪʦʛʦ ʰʘʨʫ; ʉ ï ʨ53ïʥʝʛʘʪʠʚʥʽ ʷʜʨʘ ʟʝʨʥʠʩʪʦʛʦ ʰʘʨʫ 
 
 
 
 
 
 
 

 

106 



ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʘ  ɸ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 4 ï ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʽ ʚʠʷʚʣʝʥʥʷ ʨ53 ʫ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ 
ʧʨʠ ʟʘʧʘʣʝʥʥʽ. ɿʙʽʣʴʰʝʥʥʷ Ĭ 400: ɸ ï ʨ53ïʧʦʟʠʪʠʚʥʘ ʨʝʘʢʮʽʷ; B ï ʟʘʚʝʨʰʘʣʴʥʘ  

ʩʪʘʜʽʷ ʘʧʦʧʪʦʟʫ; ʉ ï ʥʦʨʤʘʣʴʥʘ ʢʣʽʪʠʥʘ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 5 ï ɼʽʘʛʨʘʤʘ ʨʦʟʩʽʶʚʘʥʥʷ ʩʪʫʧʝʥʷ ʧʦʰʢʦʜʞʝʥʥʷ ɼʅʂ ʽʟ ʨʽʚʥʝʤ 
ʝʢʩʧʨʝʩʽʾ ʨ53 ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʧʘʨʦʜʦʥʪʠʪʦʤ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ 

 
 
 

 

107 



ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʘ  ɸ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 6 ï ɼʅʂ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ ʚ ʥʦʨʤʽ 
(ʽʥʬʨʘʯʝʨʚʦʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʷ) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʈʠʩʫʥʦʢ  7 ï ʅʦʜʫʣʷʨʥʠʡ ʪʠʧ ʽʥʬʽʣʴʪʨʘʪʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥïʝʦʟʠʥʦʤ. 
ɿʙʽʣʴʰʝʥʥʷ Ĭ 100: ɸ ï ʚʫʟʣʠ ʽʥʬʽʣʴʪʨʘʪʫ; ɺ ï ʝʧʽʪʝʣʽʡ ʽʟ ʧʦʩʠʣʝʥʦʶ ʤʽʛʨʘʮʽʻʶ 

ʣʽʤʬʦʮʠʪʽʚ 
 
 
 
 
 
 

 

108 



ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʘ  ɸ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 8 ï ʊʨʘʙʝʢʫʣʷʨʥʠʡ ʪʠʧ ʽʥʬʽʣʴʪʨʘʪʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥï 
ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ Ĭ100: ɸ ï ʪʨʘʙʝʢʫʣʠ ʽʥʬʽʣʴʪʨʘʪʫ; ɺ ï ʝʧʽʪʝʣʽʡ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʈʠʩʫʥʦʢ 9 ï ɼʠʬʫʟʥʠʡ ʚʘʨʽʘʥʪ ʢʣʽʪʠʥʥʦʛʦ ʽʥʬʽʣʴʪʨʘʪʫ ʪʘ ʟʘʧʘʣʴʥʘ ʣʘʢʫʥʘʨʥʘ 
ʨʝʟʦʨʙʮʽʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥïʝʦʟʠʥʦʤ 

 

 

109 



ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʘ  ɸ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 10 ï ɿʤʽʰʘʥʠʡ ʪʠʧ ʽʥʬʽʣʴʪʨʘʪʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥïʝʦʟʠʥʦʤ. 
ɿʙʽʣʴʰʝʥʥʷ Ĭ 100: ɸ ï ʝʧʽʪʝʣʽʡ; ɺ ï ʚʫʟʣʠ ʽʥʬʽʣʴʪʨʘʪʫ; ʉ ï ʜʠʬʫʟʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 11 ï ɿʘʛʦʩʪʨʝʥʥʷ ʟʘʧʘʣʝʥʥʷ ʧʘʨʦʜʦʥʪʘ. ɿʘʙʘʨʚʣʝʥʥʷ ʘʢʨʠʜʠʥʦʚʠʤ 
ʧʦʤʘʨʘʥʯʝʚʠʤ. ɿʙʽʣʴʰʝʥʥʷ Ĭ 400: ɸ ï ʥʘʙʨʷʢ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ;  

ɺ ï ʟʘʧʘʣʴʥʽ ʢʣʽʪʠʥʠ 
 
 
 
 
 
 
 
 
 

110 



ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʘ  ɸ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 12 ï ɿʘʛʦʩʪʨʝʥʥʷ ʟʘʧʘʣʝʥʥʷ ʧʘʨʦʜʦʥʪʘ ʟ ʚʪʦʨʠʥʥʦʶ ʘʣʴʪʝʨʘʮʽʻʶ. 

ɿʘʙʘʨʚʣʝʥʥʷ ʘʢʨʠʜʠʥʦʚʠʤ ʧʦʤʘʨʘʥʯʝʚʠʤ, ʟʙʽʣʴʰʝʥʥʷ Ĭ 400: ɸ ï ʥʘʙʨʷʢ; 

ɺ ï ʢʦʣʘʛʝʥʦʚʽ ʩʪʨʫʢʪʫʨʠ; ʉ ï ʟʘʧʘʣʴʥʘ ʢʣʽʪʠʥʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ, ʟʤʽʰʘʥʠʡ ʪʠʧ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʈʠʩʫʥʦʢ 13 ï ʍʨʦʥʽʯʥʝ ʟʘʧʘʣʝʥʥʷ ʧʘʨʦʜʦʥʪʘ. ɿʘʙʘʨʚʣʝʥʥʷ ʘʢʨʠʜʠʥʝʚʠʤ 
ʧʦʤʘʨʘʥʯʝʚʠʤ. ɿʙʽʣʴʰʝʥʥʷ Ĭ 400: ɸ ï ʟʘʧʘʣʴʥʘ ʢʣʽʪʠʥʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ;  

ʥʦʜʫʣʷʨʥʠʡ ʪʠʧ; ɺ ï ʢʦʣʘʛʝʥʦʚʽ ʩʪʨʫʢʪʫʨʠ 
 
 
 
 
 
 
 
 
 

 

111 



ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʘ  ɸ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 14 ï ɿʘʛʦʩʪʨʝʥʥʷ ʭʨʦʥʽʯʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʧʘʨʦʜʦʥʪʘ. ɿʘʙʘʨʚʣʝʥʥʷ 

ʘʢʨʠʜʠʥʦʚʠʤ ʧʦʤʘʨʘʥʯʝʚʠʤ. ɿʙʽʣʴʰʝʥʥʷ Ĭ 400: ɸ ï ʟʘʧʘʣʴʥʘ ʢʣʽʪʠʥʥʘ 

ʽʥʬʽʣʴʪʨʘʮʽʷ; ɺ ï ʥʘʙʨʷʢʣʽ ʢʦʣʘʛʝʥʦʚʽ ʩʪʨʫʢʪʫʨʠ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʈʠʩʫʥʦʢ 15 ï ʇʝʨʽʦʜʦʥʪʘʣʴʥʘ ʱʽʣʠʥʘ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. 
ɿʙʽʣʴʰʝʥʥʷ Ĭ 400: A ï ʜʝʥʪʠʥ; B ï ʮʝʤʝʥʪ; C ï ʚʦʣʦʢʥʘ ʧʝʨʽʦʜʦʥʪʘ; D ï  

ʬʽʙʨʦʙʣʘʩʪʠ; E ï ʢʽʩʪʢʘ 
 
 
 
 
 
 
 
 
 

 

112 



ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʘ  ɸ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 16 ï ʉʧʣʷʯʽ ʦʩʪʨʽʚʮʽ ʄʘʣʷʩʝ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. 

ɿʙʽʣʴʰʝʥʥʷ Ĭ 400: ɸ ï ʜʝʥʪʠʥ ʢʦʨʝʥʷ ʟʫʙʘ; ɺ ï ʮʝʤʝʥʪ ʢʦʨʝʥʷ; ʉ ï ʧʝʨʽʦʜʦʥʪʘʣʴʥʽ 

ʚʦʣʦʢʥʘ; D ï ʝʧʽʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʦʩʪʨʽʚʮʷ ʄʘʣʷʩʝ; E ï ʙʘʟʘʣʴʥʘ ʤʝʤʙʨʘʥʘ ʦʩʪʨʽʚʮʷ 

ʄʘʣʷʩʝ; F ï ʩʫʜʠʥʘ ʧʝʨʽʦʜʦʥʪʘʣʴʥʦʾ ʱʽʣʠʥʠ; G ï ʢʽʩʪʢʘ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 17 ï ɼʝʛʨʘʜʫʶʯʽ ʦʩʪʨʽʚʮʽ ʄʘʣʷʩʝ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. 
ɿʙʽʣʴʰʝʥʥʷ Ĭ400: A ï ʢʽʩʪʢʘ; B ï ʦʩʠʬʽʢʦʚʘʥʽ ʦʩʪʨʽʚʮʽ ʄʘʣʷʩʝ; C ï ʧʝʨʽʦʜʦʥʪʘʣʴʥʽ 

ʚʦʣʦʢʥʘ; D ï ʜʝʥʪʠʥ ʢʦʨʝʥʷ ʟʫʙʘ 
 
 
 
 
 
 
 

 

113 



ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʘ  ɸ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 18 ï ʇʨʦʣʽʬʝʨʫʚʘʣʴʥʽ ʦʩʪʨʽʚʮʽ ʄʘʣʷʩʝ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-
ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ Ĭ 400: A ï ʪʢʘʥʠʥʘ ʧʝʨʽʦʜʦʥʪʘʣʴʥʦʾ ʱʽʣʠʥʠ;  

B ï ʙʘʟʘʣʴʥʘ ʤʝʤʙʨʘʥʘ; C ï ʧʨʦʣʽʬʝʨʫʚʘʣʴʥʽ ʝʧʽʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ  19 ï ʄʦʨʬʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʧʨʠ ʟʘʧʘʣʝʥʥʽ ʧʘʨʦʜʦʥʪʘ. ɿʘʙʘʨʚʣʝʥʥʷ 
ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ Ĭ 100: A ï ʥʝʢʘʨʽʦʟʥʝ ʫʨʘʞʝʥʥʷ; B ï 

ʝʧʽʪʝʣʽʡ ʷʩʝʥ; C ï ʜʝʥʪʠʥ; D ï ʧʘʨʦʜʦʥʪʘʣʴʥʠʡ ʢʘʨʤʘʥ; E ï ʮʝʤʝʥʪ; F ï ʝʧʽʪʝʣʽʡ 
ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʟʫʙʦʷʩʝʥʥʦʛʦ ʢʘʨʤʘʥʘ (ʝʧʽʪʝʣʽʡ ʙʦʨʦʟʥʠ); G ï ʟʤʽʰʘʥʘ  

ʢʣʽʪʠʥʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ 
 
 
 
 
 
 
 

 

114 



ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʘ  ɸ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 20 ï ɺʝʨʪʠʢʘʣʴʥʘ ʨʝʟʦʨʙʮʽʷ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʚʽʜʨʦʩʪʢʘ. ɿʘʙʘʨʚʣʝʥʥʷ 
ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ Ĭ 40: ɸ ï ʟʘʤʽʱʝʥʥʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ  

ʩʧʦʣʫʯʥʦʶ ʪʢʘʥʠʥʦʶ; ɺ ï ʣʘʢʫʥʘʨʥʘ ʨʝʟʦʨʙʮʽʷ; ʉ ï ʚʽʜʩʫʪʥʽʩʪʴ ʯʽʪʢʦʾ ʤʝʞʽ 
ʤʽʞ ʚʦʣʦʢʥʘʤʠ ʧʝʨʽʦʜʦʥʪʘ ʪʘ ʨʝʟʦʨʙʦʚʘʥʦʶ ʢʽʩʪʢʦʶ; D ï ʢʽʩʪʢʘ ʙʝʟ ʟʤʽʥ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 21 ï ʈʝʘʢʪʠʚʥʽ ʟʤʽʥʠ ʫ ʧʝʨʽʦʜʦʥʪʘʣʴʥʽʡ ʱʽʣʠʥʽ ʧʨʠ ʟʘʧʘʣʝʥʥʽ. 
ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. ɿʙʽʣʴʰʝʥʥʷ Ĭ100: A ï ʜʝʥʪʠʥ ʢʦʨʝʥʷ;  

B ï ʮʝʤʝʥʪ ʢʦʨʝʥʷ; C ï ʥʘʙʨʷʢ ʪʘ ʣʝʡʢʦʮʠʪʘʨʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ ʚ 
ʧʝʨʽʦʜʦʥʪʘʣʴʥʽʡ ʱʽʣʠʥʽ; D ï ʥʝʟʤʽʥʝʥʽ ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ; E ï ʢʽʩʪʢʘ; F ï 

ʩʫʜʠʥʘ ʚ ˇʘʚʝʨʩʦʚʦʤʫ ʢʘʥʘʣʽ 
 

115 



ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʘ  ɸ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 22 ï ʇʨʦʛʨʝʩʫʚʘʥʥʷ ʧʘʨʦʜʦʥʪʠʪʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ. 
ɿʙʽʣʴʰʝʥʥʷ Ĭ100: ɸ ï ʝʨʦʟʦʚʘʥʠʡ ʝʧʽʪʝʣʽʡ; ɺ ï ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʨʦʩʪʢʽʚ ʝʧʽʪʝʣʽʶ ʫ  

ʩʧʦʣʫʯʥʫ ʪʢʘʥʠʥʫ (rete ridges); ʉ ï ʤʽʢʨʦʘʙʩʮʝʜʫʚʘʥʥʷ ʫ ʩʧʦʣʫʯʥʽʡ ʪʢʘʥʠʥʽ; D 

ï ʧʨʦʩʚʽʪ ʩʫʜʠʥ ʽʟ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʶ ʟʘʧʘʣʴʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 23 ï ɽʢʩʧʨʝʩʽʷ Ki-67 ʚ ʝʧʽʪʝʣʽʾ ʷʩʝʥ ʧʨʠ ʧʘʨʦʜʦʥʪʠʪʽ. ɿʙʽʣʴʰʝʥʥʷ x 
400: ɸ ï Ki-67 +ïʢʣʽʪʠʥʠ ʚ ʙʘʟʘʣʴʥʦʤʫ ʰʘʨʽ; ɺ ï Ki-67ïʢʣʽʪʠʥʠ ʚ ʰʠʧʫʚʘʪʦʤʫ  

ʰʘʨʽ; ʉ ï ʜʝʩʢʚʘʤʦʚʘʥʽ Ki-67ïʢʣʽʪʠʥʠ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʘ  ɸ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 24 ï ɽʢʩʧʨʝʩʽʷ Ki-67 ʚ ʝʧʽʪʝʣʽʾ ʷʩʝʥ ʧʨʠ ʧʘʨʦʜʦʥʪʠʪʽ. 
ɿʙʽʣʴʰʝʥʥʷ Ĭ 400: ɸ ï Ki-67+ -ʢʣʽʪʠʥʠ; ɺ ï Ki-67 ï ʢʣʽʪʠʥʠ;  

ʉ ï ʢʣʽʪʠʥʠ ʟ ʚʘʢʫʦʣʴʥʦʶ ʜʠʩʪʨʦʬʽʻʶ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʈʠʩʫʥʦʢ 25 ï ɽʢʩʧʨʝʩʽʷ Ki-67 ʫ ʧʨʦʣʽʬʝʨʫʚʘʣʴʥʦʤʫ ʪʷʞʽ ʷʩʝʥʥʦʛʦ ʝʧʽʪʝʣʽʶ. 
ɿʙʽʣʴʰʝʥʥʷ Ĭ 400: ɸ ï ʟʤʽʰʘʥʦʢʣʽʪʠʥʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ; ɺ ï Ki-67+ ïʢʣʽʪʠʥʠ ʚ  

ʧʨʦʣʽʬʝʨʫʚʘʣʴʥʦʤʫ ʝʧʽʪʝʣʽʘʣʴʥʦʤʫ ʪʷʞʽ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʘ  ɸ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 26. ɽʢʩʧʨʝʩʽʷ MGMT ʫ ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ ʽʥʪʘʢʪʥʦʛʦ ʧʘʨʦʜʦʥʪʘ. 

ɿʙʽʣʴʰʝʥʥʷ Ĭ 900: ɸ ï ʦʩʪʝʦʙʣʘʩʪ; ɺ ï ʢʽʩʪʢʦʚʠʡ ʤʘʪʨʠʢʩ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 27 ï ɽʢʩʧʨʝʩʽʷ MGMT ʚ ʝʧʽʪʝʣʽʾ ʷʩʝʥ. ɿʙʽʣʴʰʝʥʥʷ Ĭ 400: ɸ ï ʷʜʨʘ ʟ 
ʚʽʜʩʫʪʥʽʩʪʶ ʝʢʩʧʨʝʩʽʾ MGMT; ɺ ï ʝʢʩʧʨʝʩʽʷ MGMT ʫ ʢʣʽʪʠʥʘʭ ʙʘʟʘʣʴʥʦʛʦ ʰʘʨʫ  

ʙʘʛʘʪʦʰʘʨʦʚʦʛʦ ʝʧʽʪʝʣʽʶ ʷʩʝʥ 
 
 

 

118 



ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʘ  ɸ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 28 ï ɽʢʩʧʨʝʩʽʷ MGMT ʚ ʝʧʽʪʝʣʽʾ ʷʩʝʥ ʧʨʠ ʧʘʨʦʜʦʥʪʠʪʽ. 
ɿʙʽʣʴʰʝʥʥʷ Ĭ 400: ɸ ï ʷʜʨʘ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʝʢʩʧʨʝʩʽʾ MGMT; ɺ ï ʝʢʩʧʨʝʩʽʷ MGMT  

ʫ ʢʣʽʪʠʥʘʭ ʰʠʧʫʚʘʪʦʛʦ ʰʘʨʫ ʙʘʛʘʪʦʰʘʨʦʚʦʛʦ ʝʧʽʪʝʣʽʶ ʷʩʝʥ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 29 ï ɽʢʩʧʨʝʩʽʷ ʄʄʈ-1 ʚ ʷʩʝʥʥʦʤʫ ʝʧʽʪʝʣʽʾ (ʢʦʥʪʨʦʣʴ). ɿʙʽʣʴʰʝʥʥʷ Ĭ 
100: ɸ ï ʚʽʜʩʫʪʥʽʩʪʴ ʝʢʩʧʨʝʩʽʾ ʄʄʈ-1 ʫ ʟʝʨʥʠʩʪʦʤʫ ʰʘʨʽ; ɺ ï ʚʽʜʩʫʪʥʽʩʪʴ ʝʢʩʧʨʝʩʽʾ 
ʄʄʈ-1 ʫ ʰʠʧʫʚʘʪʦʤʫ ʰʘʨʽ ʷʩʝʥʥʦʛʦ ʝʧʽʪʝʣʽʶ; ʉ ï ʚʽʜʩʫʪʥʽʩʪʴ ʝʢʩʧʨʝʩʽʾ ʄʄʈ-1 ʫ  

ʙʘʟʘʣʴʥʦʤʫ ʰʘʨʽ ʷʩʝʥʥʦʛʦ ʝʧʽʪʝʣʽʶ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʘ  ɸ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʈʠʩʫʥʦʢ 30 ï ʂʦʣʘʛʝʥ ʫ ʚʣʘʩʥʽʡ ʧʣʘʩʪʠʥʮʽ. ʄʽʢʨʦʩʢʦʧʽʷ ʚ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʤʫ 
ʩʚʽʪʣʽ. ɿʙʽʣʴʰʝʥʥʷ Ĭ400: ɸ ï ʢʦʣʘʛʝʥ; ɺ ï ʬʽʙʨʦʙʣʘʩʪʠ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʈʠʩʫʥʦʢ  31 ï ɽʢʩʧʨʝʩʽʷ ʄʄʈ-1 ʫ ʧʨʦʣʽʬʝʨʫʚʘʣʴʥʦʤʫ ʷʩʝʥʥʦʤʫ ʝʧʽʪʝʣʽʾ  

ʫ ʭʚʦʨʠʭ ʽʟ ʟʘʧʘʣʝʥʥʷʤ ʪʘ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ. ɿʙʽʣʴʰʝʥʥʷ Ĭ100: ɸ ï ʝʢʩʧʨʝʩʽʷ ʄʄʈ-1  
ʫ ʟʤʽʰʘʥʦʢʣʽʪʠʥʥʦʤʫ ʽʥʬʽʣʴʪʨʘʪʽ; ɺ ï ʚʽʜʩʫʪʥʽʩʪʴ ʝʢʩʧʨʝʩʽʾ ʄʄʈ-1 ʫ ʟʝʨʥʠʩʪʦʤʫ 

ʰʘʨʽ ʷʩʝʥʥʦʛʦ ʝʧʽʪʝʣʽʶ; ʉ ï ʟʥʘʯʥʘ ʝʢʩʧʨʝʩʽʷ ʄʄʈ-1 ʫ ʙʘʟʘʣʴʥʦʤʫ ʰʘʨʽ ʷʩʝʥʥʦʛʦ 

ʝʧʽʪʝʣʽʶ 
 

. 
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ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʘ  ɸ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 32 ï ɿʤʽʥʠ ʢʦʣʘʛʝʥʫ ʫ ʚʣʘʩʥʽʡ ʧʣʘʩʪʠʥʮʽ ʫ ʭʚʦʨʠʭ ʽʟ ʟʘʧʘʣʝʥʥʷʤ 
ʧʘʨʦʜʦʥʪʘ ʪʘ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ. ɿʙʽʣʴʰʝʥʥʷ Ĭ 400: ɸ ï ʟʨʫʡʥʦʚʘʥʠʡ ʢʦʣʘʛʝʥ;  

ɺ ï ʢʣʽʪʠʥʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 34 ï ɿʤʽʥʠ ʢʦʣʘʛʝʥʫ ʫ ʚʣʘʩʥʽʡ ʧʣʘʩʪʠʥʮʽ ʧʘʨʦʜʦʥʪʘ ʫ ʭʚʦʨʠʭ ʽʟ 

ʟʘʧʘʣʝʥʥʷʤ ʪʘ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ. ɿʙʽʣʴʰʝʥʥʷ Ĭ 400: ɸ ï ʥʝʟʥʘʯʥʦ ʟʨʫʡʥʦʚʘʥʠʡ 

ʢʦʣʘʛʝʥ; ɺ ï ʢʣʽʪʠʥʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʘ  ɸ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 35 ï ɽʢʩʧʨʝʩʽʷ OPN ʫ ʧʨʦʣʽʬʝʨʫʚʘʣʴʥʦʤʫ ʷʩʝʥʥʦʤʫ ʝʧʽʪʝʣʽʾ ʫ ʭʚʦʨʠʭ ʽʟ 

ʟʘʧʘʣʝʥʥʷʤ ʧʘʨʦʜʦʥʪʘ. ɿʙʽʣʴʰʝʥʥʷ Ĭ100: ɸ ï ʝʢʩʧʨʝʩʽʷ OPN ʫ ʚʣʘʩʥʽʡ ʧʣʘʩʪʠʥʮʽ ʟʽ 

ʟʤʽʰʘʥʦʢʣʽʪʠʥʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ; ɺ ï ʟʥʘʯʥʘ ʝʢʩʧʨʝʩʽʷ OPN ʫ ʙʘʟʘʣʴʥʦʤʫ ʰʘʨʽ 

ʷʩʝʥʥʦʛʦ ʝʧʽʪʝʣʽʶ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 36 ï ʇʦʩʠʣʝʥʥʷ ʝʢʩʧʨʝʩʽʾ OPN ʟʘʣʝʞʥʦ ʚʽʜ ʰʘʨʽʚ ʝʧʽʪʝʣʽʶ. 

ɿʙʽʣʴʰʝʥʥʷ Ĭ 400: ɸ ï ʥʘʧʨʷʤʦʢ ʧʦʩʠʣʝʥʥʷ ʝʢʩʧʨʝʩʽʾ; ɺ ï ʝʢʩʧʨʝʩʽʷ OPN; ʉ ï ʷʜʨʦ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʘ  ɸ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʈʠʩʫʥʦʢ 37 ï ɽʢʩʧʨʝʩʽʷ OPN ʫ ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ ʧʨʠ ʟʘʧʘʣʝʥʥʽ ʧʘʨʦʜʦʥʪʘ. 
ɿʙʽʣʴʰʝʥʥʷ Ĭ 400: ɸ ï ʝʢʩʧʨʝʩʽʷ OPN ʫ ʢʦʨʪʠʢʘʣʴʥʦʤʫ ʰʘʨʽ ʢʽʩʪʢʠ; ɺ ï ʟʥʘʯʥʘ  

ʝʢʩʧʨʝʩʽʷ OPN ʚ ʦʩʪʝʦʙʣʘʩʪʽ; ʉ ï ʟʘʧʘʣʴʥʘ ʨʝʟʦʨʙʮʽʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 38 ï ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ ʚʠʷʚʣʝʥʥʷ IgG ʫ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ ʧʨʠ 
ʟʘʧʘʣʝʥʥʽ. ɿʙʽʣʴʰʝʥʥʷ Ĭ 400: ɸ ï IgG ï ʧʦʟʠʪʠʚʥʘ ʨʝʘʢʮʽʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ; 

B ï IgG ï ʧʦʟʠʪʠʚʥʘ ʨʝʘʢʮʽʷ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʘ  ɸ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 39 ï ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ ʚʠʷʚʣʝʥʥʷ IgM ʫ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ ʧʨʠ 

ʟʘʧʘʣʝʥʥʽ. ɿʙʽʣʴʰʝʥʥʷ Ĭ 400: ɸ ï IgMï ʥʝʛʘʪʠʚʥʘ ʨʝʘʢʮʽʷ ʝʧʽʪʝʣʽʶ; B ï IgMï 

ʧʦʟʠʪʠʚʥʘ ʨʝʘʢʮʽʷ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 40 ï ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ ʚʠʷʚʣʝʥʥʷ MPO ʫ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ 
ʧʨʠ ʟʘʧʘʣʝʥʥʽ. ɿʙʽʣʴʰʝʥʥʷ Ĭ 400: ɸ ï MPO ï ʥʝʛʘʪʠʚʥʘ ʨʝʘʢʮʽʷ ʝʧʽʪʝʣʽʶ;  

B ï MPO ʧʦʟʠʪʠʚʥʘ ʨʝʘʢʮʽʷ ʢʣʽʪʠʥ ʽʥʬʽʣʴʪʨʘʪʫ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʘ  ɸ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 41 ï ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ ʚʠʷʚʣʝʥʥʷ ʢʣʽʪʠʥ CD68 ʫ ʪʢʘʥʠʥʘʭ 

ʧʘʨʦʜʦʥʪʘ ʧʨʠ ʟʘʧʘʣʝʥʥʽ ʧʽʜ ʯʘʩ ʤʽʛʨʘʮʽʾ ʽʟ ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ. ɿʙʽʣʴʰʝʥʥʷ Ĭ 400: ɸ 

ï ʧʨʦʩʚʽʪ ʩʫʜʠʥʠ ʟ ʦʟʥʘʢʘʤʠ ʫʧʦʚʽʣʴʥʝʥʥʷ ʢʨʦʚʦʪʦʢʫ; ɺ ï CD68 ï ʥʝʛʘʪʠʚʥʘ 

ʨʝʘʢʮʽʷ ʣʝʡʢʦʮʠʪʽʚ; ʉ ï CD68 ï ʧʦʟʠʪʠʚʥʘ ʨʝʘʢʮʽʷ ʢʣʽʪʠʥ ʽʥʬʽʣʴʪʨʘʪʫ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 42 ï ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ ʚʠʷʚʣʝʥʥʷ CD68 ʫ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ 
ʧʨʠ ʟʘʧʘʣʝʥʥʽ. ɿʙʽʣʴʰʝʥʥʷ Ĭ 400: ɸ ï CD68 ï ʩʫʙʝʧʽʪʝʣʽʘʣʴʥʝ ʬʦʨʤʫʚʘʥʥʷ  

ʙʘʛʘʪʦʷʜʝʨʥʠʭ ʢʣʽʪʠʥ ʤʦʥʦʮʠʪʘʨʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ; B ï ʦʜʥʦʷʜʝʨʥʽ CD68 ï 
ʧʦʟʠʪʠʚʥʽ ʢʣʽʪʠʥʠ ʽʥʬʽʣʴʪʨʘʪʫ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʘ  ɸ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ 43 ï ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ ʚʠʷʚʣʝʥʥʷ S100 ʫ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ ʧʨʠ 
ʛʦʩʪʨʦʤʫ ʟʘʧʘʣʝʥʥʽ. ɿʙʽʣʴʰʝʥʥʷ Ĭ 100: ɸ ï S100ï ʧʦʦʜʠʥʦʢʽ ʧʦʟʠʪʠʚʥʽ ʢʣʽʪʠʥʠ  

ʤʦʥʦʮʠʪʘʨʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ; B ï S100 ï ʧʦʟʠʪʠʚʥʽ ʢʣʽʪʠʥʠ 
ʽʥʬʽʣʴʪʨʘʪʫ ʥʦʜʫʣʷʨʥʦʛʦ ʪʠʧʫ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩʫʥʦʢ  44 ï ɯʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʝ ʚʠʷʚʣʝʥʥʷ S100 ʫ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ ʧʨʠ 

ʟʘʛʦʩʪʨʝʥʥʽ ʭʨʦʥʽʯʥʦʛʦ ʟʘʧʘʣʝʥʥʷ. ɿʙʽʣʴʰʝʥʥʷ Ĭ 100; ɸ ï S100 ï ʥʝʛʘʪʠʚʥʘ ʨʝʘʢʮʽʷ 
ʩʧʦʣʫʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʷʩʝʥ; B ï S100 ï ʧʦʟʠʪʠʚʥʽ ʢʣʽʪʠʥʠ ʽʥʬʽʣʴʪʨʘʪʫ ʜʠʬʫʟʥʦʛʦ 

ʪʠʧʫ 
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