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ȺɇɇɈɌȺɐɂə 
 
ɋɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɵɟ ɡɚɛɨɥɟɜɚɧɢɹ (ɋɋɁ) – ɷɬɨ ɝɪɭɩɩɚ ɛɨɥɟɡɧɟɣ ɫɟɪɞɰɚ ɢ 

ɤɪɨɜɟɧɨɫɧɵɯ ɫɨɫɭɞɨɜ, ɜ ɤɨɬɨɪɭɸ ɜɯɨɞɹɬ ɝɢɩɟɪɬɨɧɢɹ, ɢɲɟɦɢɱɟɫɤɚɹ ɛɨɥɟɡɧɶ 
ɫɟɪɞɰɚ (ɂȻɋ), ɧɚɪɭɲɟɧɢɹ ɦɨɡɝɨɜɨɝɨ ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ, ɫɟɪɞɟɱɧɚɹ 
ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ ɢ ɞɪ. ɋɋɁ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɨɣ ɩɪɢɱɢɧɨɣ ɫɦɟɪɬɧɨɫɬɢ ɜɨ ɜɫɟɦ 
ɦɢɪɟ – ɟɠɟɝɨɞɧɨ ɨɬ ɋɋɁ ɭɦɢɪɚɟɬ ɛɨɥɶɲɟ ɥɸɞɟɣ, ɱɟɦ ɨɬ ɤɚɤɨɣ-ɥɢɛɨ ɞɪɭɝɨɣ 
ɛɨɥɟɡɧɢ. 

Ⱥɨɪɬɨɤɨɪɨɧɚɪɧɨɟ ɲɭɧɬɢɪɨɜɚɧɢɟ (ȺɄɒ) ɭɥɭɱɲɚɟɬ ɫɢɦɩɬɨɦɚɬɢɤɭ ɢ 
ɩɪɨɝɧɨɡ ɩɚɰɢɟɧɬɨɜ ɫ ɂȻɋ. ɇɟɫɦɨɬɪɹ ɧɚ ɫɜɨɢ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɷɮɮɟɤɬɵ, ɝɥɚɜɧɨɣ 
ɩɪɨɛɥɟɦɨɣ ȺɄɒ ɨɫɬɚɸɬɫɹ ɬɪɨɦɛɨɬɢɱɟɫɤɢɟ ɢ ɬɪɨɦɛɨɷɦɛɨɥɢɱɟɫɤɢɟ ɨɫɥɨɠɧɟɧɢɹ 
ɜ ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ ɩɟɪɢɨɞɟ. 

ȼɟɞɭɳɚɹ ɪɨɥɶ ɜ ɩɪɨɮɢɥɚɤɬɢɤɟ ɨɫɥɨɠɧɟɧɢɣ ɩɨɫɥɟ ȺɄɒ ɩɪɢɧɚɞɥɟɠɢɬ 
ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɵɦ ɩɪɟɩɚɪɚɬɚɦ (ɚɧɬɢɚɝɪɟɝɚɧɬɚɦ), ɢɧɝɢɛɢɪɭɸɳɢɦ ɮɭɧɤɰɢɸ 
ɬɪɨɦɛɨɰɢɬɨɜ. ɑɚɳɟ ɜɫɟɝɨ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɢɫɩɨɥɶɡɭɸɬ 
ɚɰɢɥɫɚɥɢɰɢɥɨɜɭɸ ɤɢɫɥɨɬɭ (ȺɋɄ) ɢ ɤɥɨɩɢɞɨɝɪɟɥ. Ɉɞɧɚɤɨ ɭ ɧɟɤɨɬɨɪɵɯ 
ɩɚɰɢɟɧɬɨɜ ɦɨɠɟɬ ɧɚɛɥɸɞɚɬɶɫɹ ɬɚɤɨɣ ɮɟɧɨɦɟɧ, ɤɚɤ ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ 
(ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ) ɤ ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɵɦ ɩɪɟɩɚɪɚɬɚɦ. ɉɚɰɢɟɧɬɵ ɫ 
ɪɟɡɢɫɬɟɧɬɧɨɫɬɶɸ ɢɦɟɸɬ ɩɨɜɵɲɟɧɧɵɣ ɪɢɫɤ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ 
ɤɚɪɞɢɨɜɚɫɤɭɥɹɪɧɵɯ ɫɨɛɵɬɢɣ ɢ ɦɨɝɭɬ ɬɚɤɠɟ ɢɦɟɬɶ ɜɵɫɨɤɢɣ ɪɢɫɤ ɪɚɡɜɢɬɢɹ 
ɧɟɫɨɫɬɨɹɬɟɥɶɧɨɫɬɢ ɲɭɧɬɨɜ ɩɨɫɥɟ ȺɄɒ. ɇɟɞɨɫɬɚɬɨɱɧɵɣ ɭɪɨɜɟɧɶ ɩɨɞɚɜɥɟɧɢɹ 
ɬɪɨɦɛɨɰɢɬɨɜ ɧɚ ɥɟɱɟɧɢɢ ȺɋɄ ɢ ɤɥɨɩɢɞɨɝɪɟɥɨɦ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜɵɫɨɤɨɣ 
ɪɟɚɤɬɢɜɧɨɫɬɶɸ ɬɪɨɦɛɨɰɢɬɨɜ, ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɮɚɤɬɨɪɨɜ ɪɢɫɤɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɬɪɨɦɛɨɬɢɱɟɫɤɢɯ ɫɨɛɵɬɢɣ. 

Ɉɛɫɭɠɞɚɟɬɫɹ ɦɧɨɝɨ ɩɪɢɱɢɧ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ 
ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɵɦ ɩɪɟɩɚɪɚɬɚɦ, ɨɞɧɚɤɨ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɷɬɚ ɩɪɨɛɥɟɦɚ 
ɢɡɭɱɟɧɚ ɧɟɞɨɫɬɚɬɨɱɧɨ. ȼɚɠɧɚɹ ɪɨɥɶ ɜ ɪɚɡɜɢɬɢɢ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɩɪɢɧɚɞɥɟɠɢɬ 
ɜɨɡɦɨɠɧɵɦ ɝɟɧɟɬɢɱɟɫɤɢɦ ɮɚɤɬɨɪɚɦ, ɬɚɤɢɦ ɤɚɤ ɩɨɥɢɦɨɪɮɢɡɦɵ ɜ ɝɟɧɚɯ, 
ɤɨɞɢɪɭɸɳɢɯ ɤɨɦɩɨɧɟɧɬɵ ɬɪɨɦɛɨɰɢɬɚɪɧɵɯ ɪɟɰɟɩɬɨɪɨɜ, ɢ ɧɟɤɨɬɨɪɵɯ 
ɮɟɪɦɟɧɬɨɜ, ɨɩɨɫɪɟɞɭɸɳɢɯ ɩɪɨɰɟɫɫɵ ɚɞɝɟɡɢɢ ɢ ɚɝɪɟɝɚɰɢɢ ɤɪɨɜɹɧɵɯ ɩɥɚɫɬɢɧɨɤ. 
ɂɫɫɥɟɞɨɜɚɧɢɟ ɝɟɧɟɬɢɱɟɫɤɢɯ ɩɨɥɢɦɨɪɮɢɡɦɨɜ ɹɜɥɹɟɬɫɹ ɧɟɦɚɥɨɜɚɠɧɵɦ ɷɬɚɩɨɦ 
ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ, ɤɨɪɪɟɤɰɢɢ ɢ ɩɪɨɮɢɥɚɤɬɢɤɢ ɤɥɢɧɢɱɟɫɤɢɯ 
ɩɪɨɹɜɥɟɧɢɣ ɭ ɩɚɰɢɟɧɬɨɜ ɫ ɞɢɚɝɧɨɡɨɦ ɂȻɋ. Ɉɞɧɚɤɨ ɨɞɧɨɡɧɚɱɧɨɝɨ ɦɧɟɧɢɹ ɨ 
ɱɟɬɤɨɣ ɚɫɫɨɰɢɚɰɢɢ ɩɨɥɢɦɨɪɮɢɡɦɨɜ ɢ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɵɦ 
ɩɪɟɩɚɪɚɬɚɦ ɜ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɧɟɬ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɰɟɥɶ ɪɚɛɨɬɵ – ɩɪɨɜɟɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɟ ɝɟɧɟɬɢɱɟɫɤɢɯ 
ɩɨɥɢɦɨɪɮɢɡɦɨɜ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɵɦ ɩɪɟɩɚɪɚɬɚɦ ɭ 
ɩɚɰɢɟɧɬɨɜ ɫ ɂȻɋ. 

Ⱥɧɚɥɢɡ ɧɭɤɥɟɨɬɢɞɧɵɯ ɩɨɥɢɦɨɪɮɢɡɦɨɜ ɩɪɨɜɨɞɢɥɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɦɟɬɨɞɚ ɉɐɊ ɫ ɷɥɟɤɬɪɨɮɨɪɟɬɢɱɟɫɤɨɣ ɞɟɬɟɤɰɢɟɣ ɩɪɨɞɭɤɬɨɜ ɚɦɩɥɢɮɢɤɚɰɢɢ, ɚ 
ɬɚɤɠɟ ɞɟɬɟɤɰɢɟɣ ɪɟɡɭɥɶɬɚɬɨɜ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. ɇɚ ɜɵɛɨɪɤɟ ɢɡ 129 
ɱɟɥɨɜɟɤ ɫ ɞɢɚɝɧɨɡɨɦ ɂȻɋ ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɱɚɫɬɨɬɚ ɜɫɬɪɟɱɚɟɦɨɫɬɢ ɦɢɧɨɪɧɨɣ 
ɚɥɥɟɥɢ ɜ ɢɫɫɥɟɞɭɟɦɵɯ ɝɟɧɚɯ ɫɪɟɞɢ ɩɚɰɢɟɧɬɨɜ ɫɨɫɬɚɜɢɥɚ: P2RY12 (rs2046934) – 
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15,9%, ITGA2 (rs1126643) – 38,8%, ITGB3 (rs5918) – 17,4%, GP1BA (rs6065) – 
17,1%, ɋYP2C19 (rs4244285) – 11,2%. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ȺɈɊɌɈɄɈɊɈɇȺɊɇɈȿ ɒɍɇɌɂɊɈȼȺɇɂȿ, 
ȺɋɉɂɊɂɇɊȿɁɂɋɌȿɇɌɇɈɋɌɖ, ɂɒȿɆɂɑȿɋɄȺə ȻɈɅȿɁɇɖ ɋȿɊȾɐȺ, 
ɇɍɄɅȿɈɌɂȾɇɕȿ ɉɈɅɂɆɈɊɎɂɁɆɕ, ɉɈɅɂɆȿɊȺɁɇȺə ɐȿɉɇȺə 
ɊȿȺɄɐɂə, ɋȿɊȾȿɑɇɈ-ɋɈɋɍȾɂɋɌɕȿ ɁȺȻɈɅȿȼȺɇɂə. 



 

ȺȼɌɈɊȿɎȿɊȺɌ 
 

Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɩɨ ɬɟɦɟ «ɂɫɫɥɟɞɨɜɚɧɢɟ ɝɟɧɟɬɢɱɟɫɤɢɯ 
ɩɨɥɢɦɨɪɮɢɡɦɨɜ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɵɦ ɩɪɟɩɚɪɚɬɚɦ ɭ 
ɩɚɰɢɟɧɬɨɜ ɫ ɂȻɋ» ɫɨɞɟɪɠɢɬ 54 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 7 
ɢɥɥɸɫɬɪɚɰɢɣ, 11 ɬɚɛɥɢɰ ɢ 65 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ȺɈɊɌɈɄɈɊɈɇȺɊɇɈȿ ɒɍɇɌɂɊɈȼȺɇɂȿ, 
ȺɋɉɂɊɂɇɊȿɁɂɋɌȿɇɌɇɈɋɌɖ, ɂɒȿɆɂɑȿɋɄȺə ȻɈɅȿɁɇɖ ɋȿɊȾɐȺ, 
ɇɍɄɅȿɈɌɂȾɇɕȿ ɉɈɅɂɆɈɊɎɂɁɆɕ, ɉɈɅɂɆȿɊȺɁɇȺə ɐȿɉɇȺə 
ɊȿȺɄɐɂə, ɋȿɊȾȿɑɇɈ-ɋɈɋɍȾɂɋɌɕȿ ɁȺȻɈɅȿȼȺɇɂə. 

ɐɟɥɶ ɪɚɛɨɬɵ – ɩɪɨɜɟɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɟ ɝɟɧɟɬɢɱɟɫɤɢɯ ɩɨɥɢɦɨɪɮɢɡɦɨɜ 
ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɵɦ ɩɪɟɩɚɪɚɬɚɦ ɭ ɩɚɰɢɟɧɬɨɜ ɫ ɂȻɋ. 

ɂɫɯɨɞɹ ɢɡ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ, ɛɵɥɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
1. ɉɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɧɚ ɧɚɥɢɱɢɟ ɩɨɥɢɦɨɪɮɢɡɦɨɜ ɜ ɝɟɧɚɯ, 

ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɯ ɩɨ ɥɢɬɟɪɚɬɭɪɧɵɦ ɞɚɧɧɵɦ ɫ ɜɨɡɦɨɠɧɵɦ ɩɪɨɹɜɥɟɧɢɟɦ 
ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɵɦ ɩɪɟɩɚɪɚɬɚɦ; 

2. ɋɪɚɜɧɢɬɶ ɭɪɨɜɟɧɶ ɚɝɪɟɝɚɰɢɢ ɬɪɨɦɛɨɰɢɬɨɜ ɜ ɝɪɭɩɩɚɯ ɫ ɪɚɡɥɢɱɧɵɦɢ 
ɜɚɪɢɚɧɬɚɦɢ ɝɟɧɨɬɢɩɨɜ ɩɨ ɢɡɭɱɚɟɦɵɦ ɩɨɥɢɦɨɪɮɢɡɦɚɦ ɜ ɝɟɧɚɯ ɬɪɨɦɛɨɰɢɬɚɪɧɵɯ 
ɪɟɰɟɩɬɨɪɨɜ ɢ ɰɢɬɨɯɪɨɦɚ Ɋ450; 

3. ɂɡɭɱɢɬɶ ɚɫɫɨɰɢɚɰɢɸ ɪɚɡɧɵɯ ɜɚɪɢɚɧɬɨɜ ɝɟɧɨɬɢɩɨɜ ɩɨ ɢɡɭɱɚɟɦɵɦ 
ɩɨɥɢɦɨɪɮɢɡɦɚɦ ɫ ɪɟɡɢɫɬɟɧɬɧɨɫɬɶɸ ɤ ɚɰɟɬɢɥɫɚɥɢɰɢɥɨɜɨɣ ɤɢɫɥɨɬɟ (ȺɋɄ) ɢ 
ɤɥɨɩɢɞɨɝɪɟɥɭ ɭ ɩɚɰɢɟɧɬɨɜ ɫ ɂȻɋ ɩɨɫɥɟ Ʉɒ; 

4. ɂɡɭɱɢɬɶ ɚɫɫɨɰɢɚɰɢɸ ɧɚɥɢɱɢɹ ɩɨɥɢɦɨɪɮɢɡɦɨɜ ɫ ɩɪɨɹɜɥɟɧɢɟɦ 
ɬɪɨɦɛɨɬɢɱɟɫɤɢɯ ɫɨɛɵɬɢɣ ɭ ɩɚɰɢɟɧɬɨɜ ɫ ɂȻɋ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɝɟɧɟɬɢɱɟɫɤɢɯ ɩɨɥɢɦɨɪɮɢɡɦɨɜ ɦɨɝɭɬ ɛɵɬɶ ɧɚɣɞɟɧɵ 
ɩɪɟɞɢɤɬɨɪɵ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɵɦ ɩɪɟɩɚɪɚɬɚɦ (ȺɋɄ ɢ 
ɤɥɨɩɢɞɨɝɪɟɥɭ), ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɨɩɪɟɞɟɥɹɬɶ ɩɚɰɢɟɧɬɨɜ ɜɵɫɨɤɨɝɨ ɪɢɫɤɚ 
ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ ɚɧɬɢɚɝɪɟɝɚɧɬɚɦ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɧɟɬ ɱɟɬɤɢɯ ɚɫɫɨɰɢɚɰɢɣ 
ɤɨɧɤɪɟɬɧɵɯ ɩɨɥɢɦɨɪɮɢɡɦɨɜ ɫ ɩɪɨɹɜɥɟɧɢɟɦ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ 
ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɵɦ ɩɪɟɩɚɪɚɬɚɦ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɞɚɧɧɚɹ ɩɪɨɛɥɟɦɚ ɨɫɬɚɟɬɫɹ 
ɱɪɟɡɜɵɱɚɣɧɨ ɚɤɬɭɚɥɶɧɨɣ ɞɥɹ ɤɚɪɞɢɨɥɨɝɢɢ. 

ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɛɵɥɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ 159 ɱɟɥɨɜɟɤ (129 ɩɚɰɢɟɧɬɨɜ ɢ 30 
ɡɞɨɪɨɜɵɯ ɞɨɧɨɪɨɜ) ɧɚ ɧɚɥɢɱɢɟ ɩɨɥɢɦɨɪɮɢɡɦɨɜ rs2046934, rs1126643, rs5918, 
rs6065, rs4244285 ɜ ɝɟɧɚɯ P2RY12, ITGA2, ITGB3, GP1BA, ɋYP2C19, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 



 

ABSTRACT 
 
The master's thesis on the topic "The research of genetic polymorphisms of 

resistance to antiplatelet drugs in patients with IHD" contains 54 pages of a text 
document, 7 illustrations, 11 tables and 65 sources used. 

AORTOCORONARY SHUNTING, ASPIRINRESISTANCE, ISCHEMIC 
HEART DISEASE, NUCLEOTIDE POLYMORPHISMS, POLYMERASE CHAIN 
REACTION, CARDIOVASCULAR DISEASES. 

The aim of the work is to conduct a study of genetic polymorphisms of 
resistance to antiplatelet drugs in patients with ischemic heart disease. 

Based on the goal, the following tasks were formulated: 
1. To analyze for the presence of genetic polymorphisms in genes associated 

with the literature data with the possible manifestation of resistance to anti-platelet 
drugs; 

2. To compare the level of platelet aggregation in groups with different variants 
of genotypes for the polymorphisms in the genes of platelet receptors and cytochrome 
P450; 

2. To study the association of different variants of genotypes for the 
polymorphisms with resistance to acetylsalicylic acid (ASA) and clopidogrel in 
patients with IHD after aortocoronary shunting; 

4. To study the association of polymorphisms with the manifestation of 
thrombotic events in patients with IHD. 

The relevance of the thesis is that as a result of the study of genetic 
polymorphisms, can be found predictors of resistance to antiplatelet drugs (ASA and 
clopidogrel), which can determine patients at high risk of resistance to antiplatelet 
agents. To date, there are no clear associations of specific polymorphisms with the 
manifestation of resistance to antiplatelet drugs. In this regard, this problem remains 
extremely relevant for cardiology. 

In the work, 159 people (129 patients and 30 healthy donors) were analyzed for 
the presence of rs2046934, rs1126643, rs5918, rs6065, rs4244285 polymorphisms in 
the P2RY12, ITGA2, ITGB3, GP1BA, ɋYP2C19 genes, respectively.
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ȼȼȿȾȿɇɂȿ 
 
ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɵɟ ɡɚɛɨɥɟɜɚɧɢɹ (ɋɋɁ) ɹɜɥɹɸɬɫɹ 

ɨɫɧɨɜɧɨɣ ɩɪɢɱɢɧɨɣ ɫɦɟɪɬɧɨɫɬɢ ɢ ɢɧɜɚɥɢɞɢɡɚɰɢɢ ɥɸɞɟɣ ɜɨ ɜɫɟɦ ɦɢɪɟ. ȼ ɨɛɳɟɣ 
ɫɬɪɭɤɬɭɪɟ ɫɦɟɪɬɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɋɋɁ ɫɨɫɬɚɜɥɹɸɬ 56%, 
ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɨɤɨɥɨ 85% ɫɜɹɡɚɧɵ ɫ ɢɲɟɦɢɱɟɫɤɨɣ ɛɨɥɟɡɧɶɸ ɫɟɪɞɰɚ (ɂȻɋ) ɢ 
ɰɟɪɟɛɪɨɜɚɫɤɭɥɹɪɧɵɦɢ ɡɚɛɨɥɟɜɚɧɢɹɦɢ [1]. 

ɂȻɋ ɜɵɡɵɜɚɟɬɫɹ ɫɭɠɟɧɢɟɦ ɩɪɨɫɜɟɬɚ ɤɨɪɨɧɚɪɧɵɯ ɫɨɫɭɞɨɜ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɧɟɞɨɫɬɚɬɨɱɧɨɦɭ ɩɨɫɬɭɩɥɟɧɢɸ ɤɢɫɥɨɪɨɞɚ ɤ ɫɟɪɞɟɱɧɨɣ ɦɵɲɰɟ. Ⱥɨɪɬɨɤɨɪɨɧɚɪɧɨɟ 
ɲɭɧɬɢɪɨɜɚɧɢɟ (ȺɄɒ) – ɨɩɟɪɚɰɢɹ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɜɨɫɫɬɚɧɨɜɢɬɶ ɤɪɨɜɨɬɨɤ ɜ 
ɚɪɬɟɪɢɹɯ ɫɟɪɞɰɚ ɩɭɬɺɦ ɨɛɯɨɞɚ ɦɟɫɬɚ ɫɭɠɟɧɢɹ ɤɨɪɨɧɚɪɧɨɝɨ ɫɨɫɭɞɚ ɫ ɩɨɦɨɳɶɸ 
ɲɭɧɬɨɜ (ɫɨɫɭɞɢɫɬɵɯ ɩɪɨɬɟɡɨɜ). ɋɜɨɟɜɪɟɦɟɧɧɚɹ ɨɩɟɪɚɰɢɹ ɤɨɪɨɧɚɪɧɨɝɨ 
ɲɭɧɬɢɪɨɜɚɧɢɹ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɧɟɨɛɪɚɬɢɦɵɟ ɢɡɦɟɧɟɧɢɹ ɫɟɪɞɟɱɧɨɣ ɦɵɲɰɵ, 
ɭɥɭɱɲɚɟɬ ɫɨɤɪɚɬɢɦɨɫɬɶ ɦɢɨɤɚɪɞɚ ɢ ɩɨɜɵɲɚɟɬ ɤɚɱɟɫɬɜɨ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɠɢɡɧɢ. Ɉɞɧɚɤɨ ɝɥɚɜɧɨɣ ɩɪɨɛɥɟɦɨɣ ȺɄɒ ɨɫɬɚɸɬɫɹ ɬɪɨɦɛɨɬɢɱɟɫɤɢɟ ɢ 
ɬɪɨɦɛɨɷɦɛɨɥɢɱɟɫɤɢɟ ɨɫɥɨɠɧɟɧɢɹ ɜ ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɦ ɩɟɪɢɨɞɟ. 

ȼ ɧɟɞɚɜɧɢɯ ɪɚɧɞɨɦɢɡɢɪɨɜɚɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɛɵɥ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧ 
ɭɪɨɜɟɧɶ ɫɦɟɪɬɧɨɫɬɢ ɨɬ ɢɧɫɭɥɶɬɚ 2,0% [2], ɢɧɮɚɪɤɬɚ ɦɢɨɤɚɪɞɚ 3,3-9,8% [2, 3] 
ɱɟɪɟɡ 1 ɦɟɫɹɰ ɩɨɫɥɟ ȺɄɒ, ɚ ɧɟɫɨɫɬɨɹɬɟɥɶɧɨɫɬɶ ɲɭɧɬɨɜ ɫɩɭɫɬɹ ɝɨɞ ɜ ɩɪɟɞɟɥɚɯ 
10,9-26,4% [4]. ȼ ɢɫɫɥɟɞɨɜɚɧɢɢ Gasevic D. ɢ ɫɨɚɜɬ., ɜɤɥɸɱɚɜɲɟɦ 6416 
ɩɚɰɢɟɧɬɨɜ ɩɨɫɥɟ ɨɫɬɪɨɝɨ ɢɧɮɚɪɤɬɚ ɦɢɨɤɚɪɞɚ (ɈɂɆ) ɢ ɪɟɜɚɫɤɭɥɹɪɢɡɚɰɢɢ, ɫɪɟɞɢ 
ɬɟɯ, ɤɨɦɭ ɛɵɥɨ ɫɞɟɥɚɧɨ ɤɨɪɨɧɚɪɧɨɟ ɲɭɧɬɢɪɨɜɚɧɢɟ, ɧɚ 30 ɫɭɬɤɢ ɭɦɟɪɥɨ ɨɤɨɥɨ 
4,7% ɤɢɬɚɣɰɟɜ, 2,2% ɸɠɧɨɚɡɢɚɬɨɜ ɢ 4,1% ɛɟɥɨɤɨɠɢɯ [5]. 

ɇɟɫɨɫɬɨɹɬɟɥɶɧɨɫɬɶ ɲɭɧɬɨɜ ɜ ɩɟɪɜɵɣ ɝɨɞ ɩɨɫɥɟ ɨɩɟɪɚɰɢɢ ɱɚɳɟ ɫɜɹɡɚɧɚ ɫ 
ɬɪɨɦɛɨɝɟɧɧɵɦɢ ɨɫɥɨɠɧɟɧɢɹɦɢ. ȼ ɨɫɧɨɜɟ ɩɚɬɨɝɟɧɟɡɚ ɪɚɡɜɢɬɢɹ ɬɪɨɦɛɨɜ 
ɜɟɞɭɳɭɸ ɪɨɥɶ ɢɝɪɚɟɬ ɚɤɬɢɜɚɰɢɹ ɬɪɨɦɛɨɰɢɬɨɜ, ɩɪɢ ɭɱɚɫɬɢɢ ɤɨɬɨɪɵɯ ɢ 
ɪɚɡɜɢɜɚɸɬɫɹ ɷɩɢɡɨɞɵ ɚɬɟɪɨɬɪɨɦɛɨɡɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɭ ɩɚɰɢɟɧɬɨɜ, ɤɨɬɨɪɵɦ ɛɵɥɨ 
ɜɵɩɨɥɧɟɧɨ ȺɄɒ. Ⱥɤɬɢɜɚɰɢɹ ɬɪɨɦɛɨɰɢɬɨɜ – ɤɥɸɱɟɜɨɣ ɦɨɦɟɧɬ ɜ ɩɚɬɨɝɟɧɟɡɟ 
ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɵɯ ɨɫɥɨɠɧɟɧɢɣ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɜɵɪɚɠɟɧɧɨɫɬɶ ɧɚɪɭɲɟɧɢɣ 
ɤɪɨɜɨɫɧɚɛɠɟɧɢɹ ɨɪɝɚɧɨɜ ɢ ɬɤɚɧɟɣ (ɫɟɪɞɰɟ, ɝɨɥɨɜɧɨɣ ɦɨɡɝ, ɩɟɪɢɮɟɪɢɱɟɫɤɢɟ 
ɫɨɫɭɞɵ) [6]. 

Ⱥɰɢɥɫɚɥɢɰɢɥɨɜɚɹ ɤɢɫɥɨɬɚ (ȺɋɄ) – ɨɞɢɧ ɢɡ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɚɧɬɢɚɝɪɟɝɚɧɬɧɵɯ ɩɪɟɩɚɪɚɬɨɜ, ɩɪɟɞɭɩɪɟɠɞɚɟɬ ɪɚɡɜɢɬɢɟ ɩɨɜɬɨɪɧɨɝɨ ɢɧɮɚɪɤɬɚ 
ɦɢɨɤɚɪɞɚ, ɢɧɫɭɥɶɬɚ, ɜɧɟɡɚɩɧɨɣ ɤɨɪɨɧɚɪɧɨɣ ɫɦɟɪɬɢ. ɇɨ ɭ ɪɹɞɚ ɛɨɥɶɧɵɯ ɚɫɩɢɪɢɧ 
ɹɜɥɹɟɬɫɹ ɧɟɷɮɮɟɤɬɢɜɧɵɦ. ɉɚɰɢɟɧɬɵ ɫ ɪɟɡɢɫɬɟɧɬɧɨɫɬɶɸ ɤ ȺɋɄ ɢɦɟɸɬ 
ɩɨɜɵɲɟɧɧɵɣ ɪɢɫɤ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɤɚɪɞɢɨɜɚɫɤɭɥɹɪɧɵɯ ɫɨɛɵɬɢɣ ɢ ɦɨɝɭɬ 
ɬɚɤɠɟ ɢɦɟɬɶ ɜɵɫɨɤɢɣ ɪɢɫɤ ɪɚɡɜɢɬɢɹ ɧɟɫɨɫɬɨɹɬɟɥɶɧɨɫɬɢ ɲɭɧɬɨɜ ɩɨɫɥɟ ȺɄɒ [7]. 

Ɋɟɡɢɫɬɟɧɬɧɨɫɬɶ ɤ ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɵɦ ɩɪɟɩɚɪɚɬɚɦ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɚ ɫ 
ɝɟɧɟɬɢɱɟɫɤɢɦɢ ɮɚɤɬɨɪɚɦɢ – ɩɨɥɢɦɨɪɮɢɡɦɚɦɢ ɜ ɝɟɧɚɯ, ɤɨɞɢɪɭɸɳɢɯ 
ɤɨɦɩɨɧɟɧɬɵ ɬɪɨɦɛɨɰɢɬɚɪɧɵɯ ɪɟɰɟɩɬɨɪɨɜ, ɨɩɨɫɪɟɞɭɸɳɢɯ ɩɪɨɰɟɫɫɵ ɚɞɝɟɡɢɢ ɢ 
ɚɝɪɟɝɚɰɢɢ ɤɪɨɜɹɧɵɯ ɩɥɚɫɬɢɧɨɤ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬ ɩɨɥɢɦɨɪɮɢɡɦɵ ɜ ɝɟɧɚɯ: ȺȾɎ-
ɪɟɰɟɩɬɨɪɚ ɬɪɨɦɛɨɰɢɬɨɜ P2RY12 (139 ɋĺT, rs2046934), ɪɟɰɟɩɬɨɪɚ ɤ ɤɨɥɥɚɝɟɧɭ 
ITGA2 (807 ɋĺT, rs1126643), ɪɟɰɟɩɬɨɪɚ ɤ ɮɢɛɪɢɧɨɝɟɧɭ ITGB3 (176 TĺC, 
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rs5918), ɬɪɨɦɛɨɰɢɬɚɪɧɨɝɨ ɪɟɰɟɩɬɨɪɚ ɮɚɤɬɨɪɚ ȼɢɥɥɟɛɪɚɧɞɚ GP1BA (Thr145Met, 
rs6065) ɢ ɝɟɧɟ ɰɢɬɨɯɪɨɦɚ Ɋ450 ɋYP2C19*2 (681 GĺA, rs4244285). Ɉɞɧɚɤɨ 
ɨɞɧɨɡɧɚɱɧɨɝɨ ɦɧɟɧɢɹ ɨ ɱɟɬɤɨɣ ɚɫɫɨɰɢɚɰɢɢ ɝɟɧɟɬɢɱɟɫɤɢɯ ɩɨɥɢɦɨɪɮɢɡɦɨɜ ɢ 
ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ ɚɧɬɢɚɝɪɟɝɚɧɬɚɦ ɜ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɧɟɬ, ɱɬɨ ɫɜɹɡɚɧɨ ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ ɬɟɫɬɨɜ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɬɪɨɦɛɨɰɢɬɨɜ, 
ɫ ɪɚɡɥɢɱɢɟɦ ɩɪɢɦɟɧɹɟɦɵɯ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɤɪɢɬɟɪɢɟɜ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ ȺɋɄ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɰɟɥɶ ɪɚɛɨɬɵ – ɩɪɨɜɟɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɟ ɝɟɧɟɬɢɱɟɫɤɢɯ 
ɩɨɥɢɦɨɪɮɢɡɦɨɜ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɵɦ ɩɪɟɩɚɪɚɬɚɦ ɭ 
ɩɚɰɢɟɧɬɨɜ ɫ ɂȻɋ. 

ɂɫɯɨɞɹ ɢɡ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ, ɛɵɥɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
1. ɉɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɧɚ ɧɚɥɢɱɢɟ ɩɨɥɢɦɨɪɮɢɡɦɨɜ ɜ ɝɟɧɚɯ, 

ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɯ ɩɨ ɥɢɬɟɪɚɬɭɪɧɵɦ ɞɚɧɧɵɦ ɫ ɜɨɡɦɨɠɧɵɦ ɩɪɨɹɜɥɟɧɢɟɦ 
ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɵɦ ɩɪɟɩɚɪɚɬɚɦ; 

2. ɋɪɚɜɧɢɬɶ ɭɪɨɜɟɧɶ ɚɝɪɟɝɚɰɢɢ ɬɪɨɦɛɨɰɢɬɨɜ ɜ ɝɪɭɩɩɚɯ ɫ ɪɚɡɥɢɱɧɵɦɢ 
ɜɚɪɢɚɧɬɚɦɢ ɝɟɧɨɬɢɩɨɜ ɩɨ ɢɡɭɱɚɟɦɵɦ ɩɨɥɢɦɨɪɮɢɡɦɚɦ ɜ ɝɟɧɚɯ ɬɪɨɦɛɨɰɢɬɚɪɧɵɯ 
ɪɟɰɟɩɬɨɪɨɜ ɢ ɰɢɬɨɯɪɨɦɚ Ɋ450; 

3. ɂɡɭɱɢɬɶ ɚɫɫɨɰɢɚɰɢɸ ɪɚɡɧɵɯ ɜɚɪɢɚɧɬɨɜ ɝɟɧɨɬɢɩɨɜ ɩɨ ɢɡɭɱɚɟɦɵɦ 
ɩɨɥɢɦɨɪɮɢɡɦɚɦ ɫ ɪɟɡɢɫɬɟɧɬɧɨɫɬɶɸ ɤ ɚɰɟɬɢɥɫɚɥɢɰɢɥɨɜɨɣ ɤɢɫɥɨɬɟ (ȺɋɄ) ɢ 
ɤɥɨɩɢɞɨɝɪɟɥɭ ɭ ɩɚɰɢɟɧɬɨɜ ɫ ɂȻɋ ɩɨɫɥɟ Ʉɒ; 

4. ɂɡɭɱɢɬɶ ɚɫɫɨɰɢɚɰɢɸ ɧɚɥɢɱɢɹ ɩɨɥɢɦɨɪɮɢɡɦɨɜ ɫ ɩɪɨɹɜɥɟɧɢɟɦ 
ɬɪɨɦɛɨɬɢɱɟɫɤɢɯ ɫɨɛɵɬɢɣ ɭ ɩɚɰɢɟɧɬɨɜ ɫ ɂȻɋ. 
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ɈɋɇɈȼɇȺə ɑȺɋɌɖ 

1 ɈȻɁɈɊ ɅɂɌȿɊȺɌɍɊɕ 

1.1 ɂɲɟɦɢɱɟɫɤɚя ɛɨɥɟɡɧɶ ɫɟɪɞɰɚ. Ɋɨɥɶ ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɨɣ ɬɟɪɚɩɢɢ 
ɜ ɩɪɨɮɢɥɚɤɬɢɤɟ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɵɯ ɫɨɛɵɬɢɣ 

 
ɂɲɟɦɢɱɟɫɤɚɹ ɛɨɥɟɡɧɶ ɫɟɪɞɰɚ (ɂȻɋ) – ɨɞɧɚ ɢɡ ɜɟɞɭɳɢɯ ɩɪɢɱɢɧ ɫɦɟɪɬɢ ɜ 

ɪɚɡɜɢɬɵɯ ɫɬɪɚɧɚɯ. Ɂɚɛɨɥɟɜɚɧɢɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɚɪɭɲɟɧɢɟɦ ɤɪɨɜɨɫɧɚɛɠɟɧɢɹ 
ɦɢɨɤɚɪɞɚ ɜɫɥɟɞɫɬɜɢɟ ɩɨɪɚɠɟɧɢɹ ɤɨɪɨɧɚɪɧɵɯ ɚɪɬɟɪɢɣ. ɉɨ ɞɚɧɧɵɦ Ƚɨɫɤɨɦɫɬɚɬɚ, 
ɜ 2014 ɝ. ɩɨ Ɋɨɫɫɢɢ ɫɦɟɪɬɧɨɫɬɶ ɨɬ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɵɯ ɡɚɛɨɥɟɜɚɧɢɣ (ɋɋɁ) 
ɫɨɫɬɚɜɢɥɚ 53,5%, ɩɪɢɱɟɦ ɛɨɥɟɟ ɱɟɦ ɜ ɩɨɥɨɜɢɧɟ ɫɥɭɱɚɟɜ ɩɪɢɱɢɧɨɣ ɫɦɟɪɬɢ ɫɬɚɥɚ 
ɂȻɋ [8]. Ɂɚɛɨɥɟɜɚɧɢɟ ɦɨɠɟɬ ɩɪɨɬɟɤɚɬɶ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɛɟɡ ɪɚɡɜɢɬɢɹ 
ɨɫɥɨɠɧɟɧɢɣ, ɨɞɧɚɤɨ ɫɦɟɪɬɧɨɫɬɶ ɩɪɢ ɯɪɨɧɢɱɟɫɤɨɣ ɂȻɋ ɫɨɩɨɫɬɚɜɢɦɚ ɫɨ 
ɫɦɟɪɬɧɨɫɬɶɸ ɫɪɟɞɢ ɩɚɰɢɟɧɬɨɜ, ɩɟɪɟɧɟɫɲɢɯ ɨɫɬɪɵɣ ɢɧɮɚɪɤɬ ɦɢɨɤɚɪɞɚ (ɈɂɆ) 
[9]. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬɦɟɱɚɟɬɫɹ ɪɨɫɬ ɤɨɥɢɱɟɫɬɜɚ 
ɩɚɰɢɟɧɬɨɜ ɫ ɞɚɧɧɵɦ ɡɚɛɨɥɟɜɚɧɢɟɦ. Ɉɬ 18 ɞɨ 57% ɛɨɥɶɧɵɯ ɂȻɋ ɢɦɟɸɬ 
ɫɨɩɭɬɫɬɜɭɸɳɟɟ ɚɬɟɪɨɫɤɥɟɪɨɬɢɱɟɫɤɨɟ ɩɨɪɚɠɟɧɢɟ ɞɪɭɝɢɯ ɫɨɫɭɞɢɫɬɵɯ ɛɚɫɫɟɣɧɨɜ 
[10]. 

Ɉɫɧɨɜɧɨɣ ɩɪɢɱɢɧɨɣ ɪɚɡɜɢɬɢɹ ɢɲɟɦɢɱɟɫɤɢɯ ɡɚɛɨɥɟɜɚɧɢɣ ɫɟɪɞɟɱɧɨ-
ɫɨɫɭɞɢɫɬɨɣ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɚɬɟɪɨɫɤɥɟɪɨɡ. ȼ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ 
ɭɬɜɟɪɠɞɚɟɬɫɹ, ɱɬɨ ɪɚɡɜɢɬɢɟ ɚɬɟɪɨɫɤɥɟɪɨɡɚ ɫɨɩɪɹɠɟɧɨ ɫ ɨɛɪɚɡɨɦ ɠɢɡɧɢ, 
ɧɚɥɢɱɢɟɦ ɧɟɤɨɬɨɪɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɨɛɦɟɧɚ ɜɟɳɟɫɬɜ ɢ ɡɚɛɨɥɟɜɚɧɢɣ ɢɥɢ 
ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ ɫɨɫɬɨɹɧɢɣ, ɤɨɬɨɪɵɟ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɨɩɪɟɞɟɥɹɸɬ ɤɚɤ ɮɚɤɬɨɪɵ 
ɪɢɫɤɚ ɂȻɋ. ɋɚɦɵɦɢ ɡɧɚɱɢɦɵɦɢ ɮɚɤɬɨɪɚɦɢ ɪɢɫɤɚ ɹɜɥɹɸɬɫɹ: ɜɨɡɪɚɫɬ, ɤɭɪɟɧɢɟ, 
ɫɚɯɚɪɧɵɣ ɞɢɚɛɟɬ, ɨɠɢɪɟɧɢɟ, ɧɚɥɢɱɢɟ ɂȻɋ ɭ ɛɥɢɡɤɢɯ ɪɨɞɫɬɜɟɧɧɢɤɨɜ, ɧɢɡɤɚɹ 
ɮɢɡɢɱɟɫɤɚɹ ɚɤɬɢɜɧɨɫɬɶ. ɋɟɪɶɟɡɧɵɦ ɮɚɤɬɨɪɨɦ ɪɢɫɤɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɋɋɁ 
ɹɜɥɹɟɬɫɹ ɡɥɨɭɩɨɬɪɟɛɥɟɧɢɟ ɚɥɤɨɝɨɥɟɦ. ȼɟɪɨɹɬɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɡɚɛɨɥɟɜɚɧɢɹ 
ɩɨɜɵɲɚɟɬɫɹ ɩɪɢ ɤɨɦɛɢɧɚɰɢɢ ɞɜɭɯ, ɬɪɟɯ ɢ ɛɨɥɟɟ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɮɚɤɬɨɪɨɜ 
ɪɢɫɤɚ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɦɚɥɨɩɨɞɜɢɠɧɨɦ ɨɛɪɚɡɟ ɠɢɡɧɢ [11]. 

ɏɚɪɚɤɬɟɪɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɫɨɫɭɞɢɫɬɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɢ ɚɬɟɪɨɫɤɥɟɪɨɡɟ 
ɹɜɥɹɟɬɫɹ ɚɤɬɢɜɚɰɢɹ ɤɥɟɬɨɤ ɜ ɫɬɟɧɤɟ ɫɨɫɭɞɚ, ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ ɟɝɨ ɝɪɚɧɢɰɟ, ɜ 
ɫɨɫɬɚɜɟ ɤɪɨɜɢ. ɗɬɨ ɤɚɫɚɟɬɫɹ ɬɪɨɦɛɨɰɢɬɨɜ ɢ ɦɨɧɨɰɢɬɨɜ. ɉɨɜɵɲɟɧɧɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ ɬɪɨɦɛɨɰɢɬɨɜ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɢ ɩɨɜɟɪɯɧɨɫɬɶɸ 
ɞɪɭɝɢɯ ɤɥɟɬɨɤ, ɨɛɪɚɡɨɜɵɜɚɬɶ ɦɟɠɤɥɟɬɨɱɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɪɚɡɥɢɱɧɨɝɨ ɨɛɴɟɦɚ 
ɹɜɥɹɟɬɫɹ ɩɪɢɡɧɚɤɨɦ ɢɯ ɚɤɬɢɜɢɡɚɰɢɢ ɢ ɭɤɚɡɵɜɚɟɬ ɧɚ ɪɢɫɤ ɬɪɨɦɛɨɨɛɪɚɡɨɜɚɧɢɹ 
[12]. 

ȼ ɩɪɨɰɟɫɫɟ ɬɪɨɦɛɨɨɛɪɚɡɨɜɚɧɢɹ ɬɪɨɦɛɨɰɢɬ ɩɪɨɯɨɞɢɬ 4 ɫɬɚɞɢɢ (ɪɢɫɭɧɨɤ 1):  
1. ɚɤɬɢɜɚɰɢɹ; 
2. ɫɟɤɪɟɰɢɹ – ɜɵɫɜɨɛɨɠɞɟɧɢɟ ɚɤɬɢɜɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ 

(ɬɪɨɦɛɨɤɫɚɧɨɜ, ɚɞɟɧɨɡɢɧɞɢɮɨɫɮɚɬɚ (ȺȾɎ), ɫɟɪɨɬɨɧɢɧɚ, ɝɥɢɤɨɩɪɨɬɟɢɞɧɵɯ (Ƚɉ) 
ɪɟɰɟɩɬɨɪɨɜ – IIIa/IIb); 

3. ɚɝɪɟɝɚɰɢɹ; 
4. ɚɞɝɟɡɢɹ [13]. 
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ɗɬɢ ɩɪɨɰɟɫɫɵ ɨɫɨɛɟɧɧɨ ɚɤɬɢɜɧɨ ɩɪɨɹɜɥɹɸɬɫɹ ɩɪɢ ɞɟɫɬɚɛɢɥɢɡɚɰɢɢ 
ɤɨɪɨɧɚɪɧɨɝɨ ɤɪɨɜɨɬɨɤɚ. ȼ ɨɫɧɨɜɟ ɬɪɨɦɛɨɨɛɪɚɡɨɜɚɧɢɹ ɥɟɠɚɬ ɦɟɯɚɧɢɡɦɵ, 
ɫɬɢɦɭɥɢɪɭɸɳɢɟ ɚɝɪɟɝɚɰɢɨɧɧɭɸ ɚɤɬɢɜɧɨɫɬɶ ɬɪɨɦɛɨɰɢɬɨɜ ɢ ɷɪɢɬɪɨɰɢɬɨɜ, 
ɭɫɤɨɪɟɧɧɵɣ ɬɨɤ ɤɪɨɜɢ ɜ ɫɭɠɟɧɧɨɦ ɚɬɟɪɨɫɤɥɟɪɨɬɢɱɟɫɤɨɣ ɛɥɹɲɤɨɣ ɭɱɚɫɬɤɟ 
ɫɨɫɭɞɚ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɪɟɠɞɟɧɢɸ ɷɧɞɨɬɟɥɢɹ ɢ «ɨɛɧɚɠɟɧɢɸ» ɤɨɥɥɚɝɟɧɚ, 
ɨɞɧɨɝɨ ɢɡ ɝɥɚɜɧɵɯ ɮɚɤɬɨɪɨɜ ɚɝɪɟɝɚɰɢɢ ɢ ɚɞɝɟɡɢɢ ɬɪɨɦɛɨɰɢɬɨɜ. Ɍɪɨɦɛɨɰɢɬɵ 
ɜɫɬɭɩɚɸɬ ɜ ɤɨɧɬɚɤɬ ɫ ɫɭɛɷɧɞɨɬɟɥɢɚɥɶɧɵɦ ɫɥɨɟɦ, ɜ ɱɚɫɬɧɨɫɬɢ ɫ ɫɚɦɢɦ 
ɤɨɥɥɚɝɟɧɨɦ, ɨɛɪɚɡɭɸɬ ɨɬɪɨɫɬɤɢ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɬɪɨɦɛɨɰɢɬɚɪɧɵɯ ɭɩɥɨɬɧɟɧɢɣ ɢ 
ɚɞɝɟɡɢɪɭɸɬɫɹ ɧɚ ɷɬɢɯ ɭɱɚɫɬɤɚɯ, ɨɛɪɚɡɭɹ ɬɪɨɦɛ. Ⱥɤɬɢɜɚɰɢɹ ɬɪɨɦɛɨɰɢɬɨɜ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɚɬɟɯɨɥɚɦɢɧɚɦɢ, ɬɪɨɦɛɢɧɨɦ, ȺȾɎ, ɫɟɪɨɬɨɧɢɧɨɦ, ɤɨɥɥɚɝɟɧɨɦ, 
ɬɪɨɦɛɨɤɫɚɧɨɦ 2 – ɩɪɨɞɭɤɬɨɦ ɦɟɬɚɛɨɥɢɡɦɚ ɚɪɚɯɢɞɨɧɨɜɨɣ ɤɢɫɥɨɬɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɚɤɬɢɜɚɰɢɢ ɬɪɨɦɛɨɰɢɬɨɜ ɩɪɨɢɫɯɨɞɹɬ ɜɵɫɜɨɛɨɠɞɟɧɢɟ ɢɡ ɩɨɫɥɟɞɧɢɯ 
ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ (ȺȾɎ, ɫɟɪɨɬɨɧɢɧɚ) ɢ ɞɟɫɬɚɛɢɥɢɡɚɰɢɢ 
ɦɟɦɛɪɚɧɵ ɬɪɨɦɛɨɰɢɬɚ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ Ƚɉ ɪɟɰɟɩɬɨɪɨɜ IIIa/IIb ɩɨɞ ɞɟɣɫɬɜɢɟɦ 
ȺȾɎ ɢ ɬɪɨɦɛɨɤɫɚɧɚ 2. Ⱥɝɪɟɝɚɰɢɹ ɬɪɨɦɛɨɰɢɬɨɜ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɚɤɬɢɜɚɰɢɢ ɢ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ Ƚɉ ɪɟɰɟɩɬɨɪɨɜ IIIa/IIb ɱɟɪɟɡ ɨɛɪɚɡɨɜɚɧɢɟ ɮɢɛɪɢɧɨɜɵɯ 
ɦɨɫɬɢɤɨɜ ɦɟɠɞɭ ɬɪɨɦɛɨɰɢɬɚɦɢ. Ⱥɞɝɟɡɢɹ ɬɪɨɦɛɨɰɢɬɚɪɧɵɯ ɤɨɧɝɥɨɦɟɪɚɬɨɜ ɤ 
ɩɨɜɪɟɠɞɟɧɧɨɣ ɫɬɟɧɤɟ ɫɨɫɭɞɨɜ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɮɚɤɬɨɪɨɦ ȼɢɥɥɟɛɪɚɧɞɚ (Ɏȼ). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɤɬɢɜɚɰɢɹ ɬɪɨɦɛɨɰɢɬɨɜ – ɤɥɸɱɟɜɨɣ ɦɨɦɟɧɬ, ɜɨ ɦɧɨɝɨɦ 
ɨɩɪɟɞɟɥɹɸɳɢɣ ɜɵɪɚɠɟɧɧɨɫɬɶ ɧɚɪɭɲɟɧɢɣ ɤɪɨɜɨɫɧɚɛɠɟɧɢɹ ɨɪɝɚɧɨɜ ɢ ɬɤɚɧɟɣ. 
ɉɨɷɬɨɦɭ ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɚɹ ɬɟɪɚɩɢɹ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɝɥɚɜɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 
ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɣ ɬɟɪɚɩɢɢ ɚɬɟɪɨɫɤɥɟɪɨɡɚ. 

Ⱥɰɟɬɢɥɫɚɥɢɰɢɥɨɜɚɹ ɤɢɫɥɨɬɚ (ȺɋɄ) ɢɥɢ ɚɫɩɢɪɢɧ – ɧɚɢɛɨɥɟɟ ɞɨɫɬɭɩɧɵɣ ɢ 
ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɦɵɣ ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɵɣ ɩɪɟɩɚɪɚɬ, ɤɨɬɨɪɵɣ ɩɪɢɦɟɧɹɟɬɫɹ 
ɞɥɹ ɩɟɪɜɢɱɧɨɣ ɢ ɜɬɨɪɢɱɧɨɣ ɩɪɨɮɢɥɚɤɬɢɤɢ ɬɪɨɦɛɨɡɨɜ [14]. Ⱥɧɬɢɚɝɪɟɝɚɧɬɧɵɣ 
ɷɮɮɟɤɬ ȺɋɄ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɩɨɫɬɨɹɧɧɨɝɨ ɢɧɝɢɛɢɪɨɜɚɧɢɹ ɮɟɪɦɟɧɬɚ 
ɰɢɤɥɨɨɤɫɢɝɟɧɚɡɵ (ɐɈȽ) – ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɬɪɨɦɛɨɰɢɬɚɯ ɮɟɪɦɟɧɬɚ, 
ɭɱɚɫɬɜɭɸɳɟɝɨ ɜ ɫɢɧɬɟɡɟ ɩɪɨɫɬɚɝɥɚɧɞɢɧɨɜ ɢ ɬɪɨɦɛɨɤɫɚɧɨɜ. ɐɈȽ ɢɦɟɟɬ 2 
ɪɚɡɥɢɱɧɵɟ ɢɡɨɮɨɪɦɵ: ɐɈȽ-1, ɤɨɧɫɬɢɬɭɬɢɜɧɚɹ ɢɡɨɮɨɪɦɚ, ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ 
ɛɨɥɶɲɢɧɫɬɜɟ ɤɥɟɬɨɤ, ɐɈȽ-2 ɷɤɫɩɪɟɫɫɢɪɭɟɬɫɹ ɜ ɨɬɜɟɬ ɧɚ ɜɨɫɩɚɥɢɬɟɥɶɧɵɟ 
ɪɚɡɞɪɚɠɢɬɟɥɢ. ȺɋɄ ɧɟɨɛɪɚɬɢɦɨ ɢɧɝɢɛɢɪɭɟɬ ɐOȽ-1, ɛɥɨɤɢɪɭɹ ɩɪɟɜɪɚɳɟɧɢɟ 
ɚɪɚɯɢɞɨɧɨɜɨɣ ɤɢɫɥɨɬɵ ɜ ɬɪɨɦɛɨɤɫɚɧ A2 (ɪɢɫɭɧɨɤ 1); ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɧ 
ɛɥɨɤɢɪɭɟɬ ɨɫɧɨɜɧɨɣ ɮɚɤɬɨɪ ɚɤɬɢɜɚɰɢɢ ɬɪɨɦɛɨɰɢɬɨɜ [15]. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɧɚɪɭɲɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɚɪɚɯɢɞɨɧɨɜɨɣ ɤɢɫɥɨɬɵ ɜ ɩɪɨɫɬɚɝɥɚɧɞɢɧ H2, ɢɡ 
ɤɨɬɨɪɨɝɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɧɟ ɨɛɪɚɡɭɟɬɫɹ ɬɪɨɦɛɨɤɫɚɧ Ⱥ2. ɉɪɢ ɩɪɟɤɪɚɳɟɧɢɢ 
ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɨɦɛɨɤɫɚɧɚ Ⱥ2, ɦɨɳɧɨɝɨ ɢɧɞɭɤɬɨɪɚ ɚɝɪɟɝɚɰɢɢ ɬɪɨɦɛɨɰɢɬɨɜ, 
ɫɧɢɠɚɟɬɫɹ ɫɩɨɫɨɛɧɨɫɬɶ ɬɪɨɦɛɨɰɢɬɨɜ ɤ ɚɝɪɟɝɚɰɢɢ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ȺɋɄ 
ɦɨɠɟɬ ɩɨɞɚɜɥɹɬɶ ɫɢɧɬɟɡ ɩɪɨɫɬɚɰɢɤɥɢɧɚ ɜ ɷɧɞɨɬɟɥɢɢ, ɤɨɬɨɪɵɣ ɢɦɟɟɬ 
ɫɨɫɭɞɨɪɚɫɲɢɪɹɸɳɢɟ ɫɜɨɣɫɬɜɚ ɢ ɭɝɧɟɬɚɟɬ ɚɞɝɟɡɢɸ ɢ ɚɝɪɟɝɚɰɢɸ ɬɪɨɦɛɨɰɢɬɨɜ. 
Tɪɨɦɛɨɤɫɚɧ Ⱥ2 ɢ ɩɪɨɫɬɚɰɢɤɥɢɧ ɢɦɟɸɬ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɟ ɜɥɢɹɧɢɹ ɧɚ 
ɚɝɪɟɝɚɰɢɸ, ɧɨ ɚɧɬɢɬɪɨɦɛɨɬɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɢɧɝɢɛɢɪɨɜɚɧɢɹ ɬɪɨɦɛɨɤɫɚɧɚ 
ɞɨɦɢɧɢɪɭɟɬ ɧɚɞ ɜɥɢɹɧɢɟɦ ɩɨɞɚɜɥɟɧɢɹ ɩɪɨɫɬɚɰɢɤɥɢɧɚ [16]. 
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Ɋɢɫɭɧɨɤ 1 – ɋɜɹɡɶ ɦɟɠɞɭ ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɵɦɢ ɩɪɟɩɚɪɚɬɚɦɢ ɢ 

ɚɝɪɟɝɚɰɢɟɣ ɬɪɨɦɛɨɰɢɬɨɜ [14] 
 

ɋɨɝɥɚɫɧɨ ɫɨɜɪɟɦɟɧɧɵɦ ɩɪɟɞɫɬɚɜɥɟɧɢɹɦ, ɜɫɟ ɛɨɥɶɧɵɟ ɂȻɋ ɩɪɢ 
ɨɬɫɭɬɫɬɜɢɢ ɩɪɨɬɢɜɨɩɨɤɚɡɚɧɢɣ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶ ɩɪɟɩɚɪɚɬɵ ȺɋɄ ɜ ɞɨɡɟ 75–
150 ɦɝ/ɫɭɬ. ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɧɚɥɢɱɢɹ ɫɢɦɩɬɨɦɨɜ [17]. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɦɟɬɚɚɧɚɥɢɡɚ 
ɪɚɡɥɢɱɧɵɯ ɪɚɧɞɨɦɢɡɢɪɨɜɚɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɜɤɥɸɱɢɜɲɢɯ ɜ ɫɟɛɹ ɨɤɨɥɨ 135 
ɬɵɫ. ɩɚɰɢɟɧɬɨɜ, ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɢ ɧɚɡɧɚɱɟɧɢɢ ȺɋɄ ɞɨɫɬɢɝɚɥɨɫɶ 25% 
ɫɧɢɠɟɧɢɟ ɪɢɫɤɚ ɪɚɡɜɢɬɢɹ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɵɯ ɨɫɥɨɠɧɟɧɢɣ. Ɍɚɤɠɟ ɛɵɥɨ 
ɞɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɜɵɫɨɤɢɯ ɞɨɡ ȺɋɄ (500–1500 ɦɝ) ɧɟ ɢɦɟɟɬ 
ɩɪɟɢɦɭɳɟɫɬɜ ɫɨ ɫɬɨɪɨɧɵ ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɟɪɟɞ ɫɪɟɞɧɢɦɢ 
(160–325 ɦɝ) ɢ ɧɢɡɤɢɦɢ (75–150 ɦɝ) ɞɨɡɚɦɢ. ȼ ɢɫɫɥɟɞɨɜɚɧɢɢ US-American 
Physicians Health Study ɩɪɢɟɦ ȺɋɄ ɭ ɩɚɰɢɟɧɬɨɜ ɫɨ ɫɬɚɛɢɥɶɧɨɣ ɫɬɟɧɨɤɚɪɞɢɟɣ 
ɩɪɢɜɟɥ ɤ ɫɧɢɠɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɩɟɪɜɢɱɧɵɯ ɢɧɮɚɪɤɬɨɜ ɦɢɨɤɚɪɞɚ ɜ ɫɪɟɞɧɟɦ ɧɚ 
87% (p<0,001), ɬɨɝɞɚ ɤɚɤ ɫɪɟɞɢ ɛɨɥɶɧɵɯ, ɧɟ ɫɬɪɚɞɚɜɲɢɯ ɫɬɚɛɢɥɶɧɨɣ 
ɫɬɟɧɨɤɚɪɞɢɟɣ, ɩɪɢ ɭɩɨɬɪɟɛɥɟɧɢɢ ɞɚɧɧɨɝɨ ɩɪɟɩɚɪɚɬɚ ɨɧɨ ɫɨɫɬɚɜɢɥɨ 44% [18]. 
ɑɬɨ ɤɚɫɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɹ ȺɋɄ ɭ ɛɨɥɶɧɵɯ ɂȻɋ, ɩɨɞɜɟɪɝɲɢɯɫɹ ɱɪɟɫɤɨɠɧɨɦɭ 
ɤɨɪɨɧɚɪɧɨɦɭ ɜɦɟɲɚɬɟɥɶɫɬɜɭ (ɑɄȼ), ɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɨɝɨ ɩɪɟɩɚɪɚɬɚ 
ɚɤɬɭɚɥɶɧɨ ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ. 

Ⱦɜɨɣɧɚɹ ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɚɹ ɬɟɪɚɩɢɹ (ȾȺɌ) ɚɫɩɢɪɢɧɨɦ ɢ ɢɧɝɢɛɢɬɨɪɚɦɢ 
ɪɟɰɟɩɬɨɪɨɜ P2RY12 – ɫɬɚɧɞɚɪɬ ɩɪɨɮɢɥɚɤɬɢɤɢ ɚɬɟɪɨɬɪɨɦɛɨɬɢɱɟɫɤɢɯ ɫɨɛɵɬɢɣ ɭ 
ɩɚɰɢɟɧɬɨɜ ɫ ɨɫɬɪɵɦ ɤɨɪɨɧɚɪɧɵɦ ɫɢɧɞɪɨɦɨɦ ɢ ɩɨɫɥɟ ɑɄȼ ɫɨɝɥɚɫɧɨ 
ȿɜɪɨɩɟɣɫɤɢɦ ɢ Ⱥɦɟɪɢɤɚɧɫɤɢɦ ɪɟɤɨɦɟɧɞɚɰɢɹɦ. ȼ ɪɚɦɤɚɯ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ 
ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɨɣ ɬɟɪɚɩɢɢ ɧɚɢɛɨɥɟɟ ɢɡɭɱɚɟɦɵɦ ɢɡ ɜɚɪɢɚɧɬɨɜ ɹɜɥɹɟɬɫɹ 
ɤɨɦɛɢɧɚɰɢɹ ȺɋɄ ɫ ɤɥɨɩɢɞɨɝɪɟɥɨɦ. Ɏɚɪɦɚɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ȾȺɌ 
ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɢɧɝɢɛɢɪɨɜɚɧɢɢ ɫɪɚɡɭ ɞɜɭɯ ɜɚɠɧɟɣɲɢɯ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɩɭɬɟɣ 
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ɢɧɞɭɤɰɢɢ ɚɝɪɟɝɚɰɢɢ ɬɪɨɦɛɨɰɢɬɨɜ: ɬɪɨɦɛɨɤɫɚɧ-Ⱥ2-ɡɚɜɢɫɢɦɨɝɨ ɢ 
ɚɞɟɧɨɡɢɧɞɢɮɨɫɮɚɬɡɚɜɢɫɢɦɨɝɨ [19]. 

Ʉɥɨɩɢɞɨɝɪɟɥ – ɩɪɨɥɟɤɚɪɫɬɜɨ, ɨɬɧɨɫɢɬɫɹ ɤ ɝɪɭɩɩɟ ɬɢɟɧɨɩɢɪɢɞɢɧɨɜ ɢ 
ɨɛɥɚɞɚɟɬ ɨɬɥɢɱɧɵɦ ɨɬ ȺɋɄ ɦɟɯɚɧɢɡɦɨɦ ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɨɝɨ ɞɟɣɫɬɜɢɹ. 
Ȼɢɨɬɪɚɧɫɮɨɪɦɚɰɢɹ ɤɥɨɩɢɞɨɝɪɟɥɚ ɜ ɚɤɬɢɜɧɵɣ ɬɢɨɥɶɧɵɣ ɦɟɬɚɛɨɥɢɬ ɩɪɨɯɨɞɢɬ ɜ 
ɩɟɱɟɧɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɫɬɟɦɵ ɦɢɤɪɨɫɨɦɚɥɶɧɵɯ ɮɟɪɦɟɧɬɨɜ ɰɢɬɨɯɪɨɦɚ P450 ɫ 
ɭɱɚɫɬɢɟɦ ɟɟ ɢɡɨɮɨɪɦ: CYP1A2, CYP2B6, CYP2C9, CYP2C19, CYP3A4, CYP3A5 
[20]. ɉɪɢ ɷɬɨɦ ɝɥɚɜɧɭɸ ɪɨɥɶ ɜ ɦɟɬɚɛɨɥɢɡɦɟ ɤɥɨɩɢɞɨɝɪɟɥɚ ɡɚɧɢɦɚɟɬ ɢɡɨɮɨɪɦɚ 
CYP2C19, ɤɨɬɨɪɚɹ ɭɱɚɫɬɜɭɟɬ ɜ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɪɟɩɚɪɚɬɚ ɤɚɤ ɜ ɟɝɨ 
ɩɪɨɦɟɠɭɬɨɱɧɵɣ (2-ɨɤɫɢɤɥɨɩɢɞɨɝɪɟɥɶ), ɬɚɤ ɢ ɜ ɚɤɬɢɜɧɵɣ (ɬɢɨɥɶɧɨɟ 
ɩɪɨɢɡɜɨɞɧɨɟ) ɦɟɬɚɛɨɥɢɬ. 

Ʉɥɨɩɢɞɨɝɪɟɥ ɢɧɝɢɛɢɪɭɟɬ ɫɜɹɡɵɜɚɧɢɟ ɚɞɟɧɨɡɢɧɞɢɮɨɫɮɚɬɚ (ȺȾɎ) ɫ 
P2RY12 ɪɟɰɟɩɬɨɪɚɦɢ ɬɪɨɦɛɨɰɢɬɨɜ, ɱɬɨ ɩɪɟɩɹɬɫɬɜɭɟɬ ɫɬɢɦɭɥɢɪɭɸɳɟɦɭ 
ɞɟɣɫɬɜɢɸ ɧɚ ɧɢɯ ȺȾɎ ɢ ɩɨɫɥɟɞɭɸɳɟɣ ɚɤɬɢɜɚɰɢɢ ɝɥɢɤɨɩɪɨɬɟɢɧɨɜɵɯ 
ɪɟɰɟɩɬɨɪɨɜ GP IIb/IIIa (ɪɢɫɭɧɨɤ 2). ȼ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɧɟɨɛɪɚɬɢɦɨ ɢɡɦɟɧɹɸɬɫɹ 
ȺȾɎ-ɪɟɰɟɩɬɨɪɵ ɬɪɨɦɛɨɰɢɬɚ, ɩɪɢ ɷɬɨɦ ɬɪɨɦɛɨɰɢɬɵ ɨɫɬɚɸɬɫɹ 
ɧɟɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɣ ɫɜɨɟɣ ɠɢɡɧɢ, ɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 
ɧɨɪɦɚɥɶɧɨɣ ɮɭɧɤɰɢɢ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɦɟɪɟ ɨɛɧɨɜɥɟɧɢɹ ɬɪɨɦɛɨɰɢɬɨɜ. 

 

 
Ɋɢɫɭɧɨɤ 2 – Ɇɟɯɚɧɢɡɦɵ ɚɧɬɢɚɝɪɟɝɚɧɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ȺɋɄ ɢ 

ɤɥɨɩɢɞɨɝɪɟɥɚ [21] 
 

Ʉɥɨɩɢɞɨɝɪɟɥ ɩɪɢɦɟɧɹɸɬ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɦɚɥɵɦɢ ɢɥɢ ɫɪɟɞɧɢɦɢ ɞɨɡɚɦɢ 
ȺɋɄ, ɬɚɤ ɤɚɤ ɨɬɦɟɱɚɟɬɫɹ ɫɢɧɟɪɝɢɡɦ ɞɟɣɫɬɜɢɹ ɷɬɨɣ ɤɨɦɛɢɧɚɰɢɢ ɜ ɩɨɞɚɜɥɟɧɢɢ 
ɚɝɪɟɝɚɰɢɢ ɬɪɨɦɛɨɰɢɬɨɜ ɩɨɫɪɟɞɫɬɜɨɦ ɩɨɞɚɜɥɟɧɢɹ ɰɢɤɥɚ ɚɪɚɯɢɞɨɧɨɜɨɣ ɤɢɫɥɨɬɵ 
ɢ ȺȾɎ-ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ ɚɤɬɢɜɚɰɢɢ ɬɪɨɦɛɨɰɢɬɨɜ, ɚ ɬɚɤɠɟ ɜ ɭɦɟɧɶɲɟɧɢɢ 
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ɤɨɥɥɚɝɟɧ- ɢ ɬɪɨɦɛɢɧɢɧɞɭɰɢɪɨɜɚɧɧɨɣ ɚɝɪɟɝɚɰɢɢ. Ⱦɜɨɣɧɚɹ ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɚɹ 
ɬɟɪɚɩɢɹ (ȺɋɄ + ɤɥɨɩɢɞɨɝɪɟɥ) ɩɨɡɜɨɥɢɥɚ ɜ 1990-ɯ ɝɨɞɚɯ ɜɨ ɦɧɨɝɨɦ ɫɩɪɚɜɢɬɶɫɹ ɫ 
ɨɫɬɪɵɦɢ ɨɫɥɨɠɧɟɧɢɹɦɢ ɚɧɝɢɨɩɥɚɫɬɢɤɢ ɢ ɤɨɪɨɧɚɪɧɨɝɨ ɫɬɟɧɬɢɪɨɜɚɧɢɹ, ɫɧɢɡɢɜ 
ɱɚɫɬɨɬɭ ɪɚɡɜɢɬɢɹ ɬɪɨɦɛɨɡɚ ɫɬɟɧɬɚ ɞɨ ɭɪɨɜɧɹ ɦɟɧɟɟ 1% [22]. 

Ʉɚɤ ɨɩɢɫɚɧɨ ɜɵɲɟ, ɤɥɨɩɢɞɨɝɪɟɥ ɛɥɨɤɢɪɭɟɬ ɪɟɰɟɩɬɨɪɵ P2RY12 ɢ 
ɩɪɟɩɹɬɫɬɜɭɟɬ ɡɚɜɢɫɢɦɨɣ ɨɬ ȺȾɎ ɚɤɬɢɜɚɰɢɢ ɬɪɨɦɛɨɰɢɬɨɜ, ɚ ȺɋɄ ɢɧɝɢɛɢɪɭɟɬ 
ɰɢɤɥɨɨɤɫɢɝɟɧɚɡɭ-1 ɬɪɨɦɛɨɰɢɬɨɜ ɢ ɷɧɞɨɬɟɥɢɚɥɶɧɵɯ ɤɥɟɬɨɤ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɩɨɞɚɜɥɟɧɢɸ ɨɛɪɚɡɨɜɚɧɢɹ ɦɨɳɧɨɝɨ ɩɪɨɚɝɪɟɝɚɧɬɚ ɬɪɨɦɛɨɤɫɚɧɚ Ⱥ2. Ɋɚɡɧɵɟ ɩɭɬɢ 
ɜɥɢɹɧɢɹ ɞɚɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɧɚ ɚɤɬɢɜɧɨɫɬɶ ɬɪɨɦɛɨɰɢɬɨɜ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɜɡɚɢɦɧɨɟ ɭɫɢɥɟɧɢɟ ɢɯ ɞɟɣɫɬɜɢɹ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɨɦɛɢɧɚɰɢɢ ɩɨɤɚɡɚɧɚ ɜ 
ɤɥɢɧɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɭ ɨɬɞɟɥɶɧɵɯ ɩɚɰɢɟɧɬɨɜ ɞɚɠɟ ɧɚ 
ɮɨɧɟ ȾȺɌ ɫɨɯɪɚɧɹɟɬɫɹ ɜɵɫɨɤɚɹ ɚɝɪɟɝɚɰɢɨɧɧɚɹ ɚɤɬɢɜɧɨɫɬɶ ɬɪɨɦɛɨɰɢɬɨɜ, ɱɬɨ 
ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɪɢɫɤ ɪɚɡɜɢɬɢɹ ɬɪɨɦɛɨɬɢɱɟɫɤɢɯ ɨɫɥɨɠɧɟɧɢɣ ɩɨɫɥɟ 
ɷɧɞɨɜɚɫɤɭɥɹɪɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ [23]. 

1.2 Ɇɟɯɚɧɢɡɦ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɵɦ ɩɪɟɩɚɪɚɬɚɦ. 
Ɉɫɧɨɜɧɵɟ ɩɪɢɱɢɧɵ ɮɟɧɨɦɟɧɚ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ 

 
Ⱥɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɵɣ ɷɮɮɟɤɬ ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɪɚɡɥɢɱɟɧ ɞɥɹ 

ɜɫɟɯ ɥɸɞɟɣ. ɋɭɳɟɫɬɜɭɟɬ ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ, ɤɚɤ ɫɪɟɞɢ ɛɨɥɶɧɵɯ, ɬɚɤ ɢ ɫɪɟɞɢ 
ɡɞɨɪɨɜɵɯ ɞɨɛɪɨɜɨɥɶɰɟɜ ɩɪɢ ɥɚɛɨɪɚɬɨɪɧɨɣ ɨɰɟɧɤɟ ɚɝɪɟɝɚɰɢɢ ɬɪɨɦɛɨɰɢɬɨɜ ɧɚ 
ɮɨɧɟ ɬɟɪɚɩɢɢ ȺɋɄ ɢ ɤɥɨɩɢɞɨɝɪɟɥɨɦ. ɍ ɧɟɤɨɬɨɪɵɯ ɥɸɞɟɣ ɛɥɨɤɢɪɭɸɳɢɟ 
ɫɜɨɣɫɬɜɚ ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɫɪɟɞɫɬɜ ɜ ɨɬɧɨɲɟɧɢɢ ɚɝɪɟɝɚɰɢɢ ɬɪɨɦɛɨɰɢɬɨɜ ɦɨɝɭɬ 
ɛɵɬɶ ɦɢɧɢɦɚɥɶɧɵɦɢ ɥɢɛɨ ɫɨ ɜɪɟɦɟɧɟɦ ɭɬɪɚɱɢɜɚɸɬɫɹ [24]. 

ɉɨ ɪɚɡɧɵɦ ɢɫɬɨɱɧɢɤɚɦ ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ ɤ ȺɋɄ ɤɨɥɟɛɥɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 
5% ɞɨ 45% [25], ɤ ɤɥɨɩɢɞɨɝɪɟɥɭ – ɨɬ 20% ɞɨ 45% [26] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɪɢɦɟɧɹɟɦɨɝɨ ɦɟɬɨɞɚ ɢ ɤɚɬɟɝɨɪɢɢ ɛɨɥɶɧɵɯ, ɚ ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ ɤ ɨɛɨɢɦ 
ɩɪɟɩɚɪɚɬɚɦ ɨɬɦɟɱɚɟɬɫɹ ɜ 6-8% ɫɥɭɱɚɹɯ [27]. ɉɨɞɨɛɧɚɹ ɜɚɪɢɚɛɟɥɶɧɨɫɬɶ ɦɨɠɟɬ 
ɨɛɴɹɫɧɹɬɶɫɹ ɨɬɫɭɬɫɬɜɢɟɦ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ ɦɟɬɨɞɨɜ ɞɢɚɝɧɨɫɬɢɤɢ, ɚ ɬɚɤɠɟ 
ɧɚɥɢɱɢɟɦ ɭ ɢɫɫɥɟɞɭɟɦɵɯ ɫɨɩɭɬɫɬɜɭɸɳɟɣ ɩɚɬɨɥɨɝɢɢ, ɫɩɨɫɨɛɧɨɣ ɩɨɜɥɢɹɬɶ ɧɚ 
ɫɨɫɬɨɹɧɢɟ ɬɪɨɦɛɨɰɢɬɚɪɧɵɯ ɪɟɰɟɩɬɨɪɨɜ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɨɬɫɭɬɫɬɜɭɸɬ 
ɟɞɢɧɵɟ ɤɪɢɬɟɪɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ, ɬɚɤ ɠɟ ɤɚɤ ɧɟɬ ɟɞɢɧɨɝɨ ɦɟɬɨɞɚ 
ɟɟ ɜɵɹɜɥɟɧɢɹ, ɱɬɨ ɡɚɬɪɭɞɧɹɟɬ ɩɨɢɫɤ ɩɭɬɟɣ ɩɪɟɨɞɨɥɟɧɢɹ ɷɬɨɝɨ ɫɨɫɬɨɹɧɢɹ. 

Ʉ ɨɫɧɨɜɧɵɦ ɩɪɢɱɢɧɚɦ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɵɦ 
ɩɪɟɩɚɪɚɬɚɦ ɨɬɧɨɫɹɬ ɤɥɢɧɢɱɟɫɤɢɟ, ɤɥɟɬɨɱɧɵɟ ɢ ɝɟɧɟɬɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ. Ʉ ɩɟɪɜɨɣ 
ɝɪɭɩɩɟ ɨɬɧɨɫɹɬɫɹ ɧɢɡɤɚɹ ɩɪɢɜɟɪɠɟɧɧɨɫɬɶ ɩɚɰɢɟɧɬɚ ɥɟɱɟɧɢɸ, ɧɚɡɧɚɱɟɧɢɟ 
ɧɟɚɞɟɤɜɚɬɧɵɯ ɞɨɡ, ɧɢɡɤɚɹ ɚɞɫɨɪɛɰɢɹ ɜ ɬɨɧɤɨɦ ɤɢɲɟɱɧɢɤɟ, ɨɞɧɨɜɪɟɦɟɧɧɵɣ 
ɩɪɢɟɦ ɫ ɧɟɫɬɟɪɨɢɞɧɵɦɢ ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɵɦɢ ɩɪɟɩɚɪɚɬɚɦɢ [28]. 
Ʉɥɟɬɨɱɧɵɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ȺɋɄ, ɜɤɥɸɱɚɸɬ 
ɧɟɞɨɫɬɚɬɨɱɧɨɟ ɩɨɞɚɜɥɟɧɢɟ ɮɭɧɤɰɢɢ ɐɈȽ-1 ɬɪɨɦɛɨɰɢɬɨɜ, ɚ ɬɚɤɠɟ ɩɨɜɵɲɟɧɧɭɸ 
ɷɤɫɩɪɟɫɫɢɸ ɦ-ɊɇɄ ɐɈȽ-2 ɬɪɨɦɛɨɰɢɬɨɜ ɢ ɷɧɞɨɬɟɥɢɚɥɶɧɵɯ ɤɥɟɬɨɤ. Ɋɟɡɨɥɜɢɧɵ, 
ɦɟɬɚɛɨɥɢɬɵ ɨɦɟɝɚ-3-ɩɨɥɢɧɟɧɚɫɵɳɟɧɧɵɯ ɠɢɪɧɵɯ ɤɢɫɥɨɬ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɚɰɟɬɢɥɢɪɨɜɚɧɢɹ ɐɈȽ-2 ɩɨɞ ɞɟɣɫɬɜɢɟɦ ȺɋɄ, ɨɤɚɡɵɜɚɸɬ 
ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɨɟ ɞɟɣɫɬɜɢɟ. ɉɪɢ ɞɟɮɢɰɢɬɟ ɷɬɢɯ ɜɟɳɟɫɬɜ ɬɟɪɚɩɟɜɬɢɱɟɫɤɢɣ 
ɷɮɮɟɤɬ ȺɋɄ ɦɨɠɟɬ ɫɧɢɠɚɬɶɫɹ. Ɍɚɤɠɟ ɤ ɷɬɨɣ ɝɪɭɩɩɟ ɨɬɧɨɫɹɬɫɹ: 
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ɷɪɢɬɪɨɰɢɬɢɧɞɭɰɢɪɨɜɚɧɧɚɹ ɚɤɬɢɜɚɰɢɹ ɬɪɨɦɛɨɰɢɬɨɜ, ɭɫɢɥɟɧɧɨɟ ɩɨɫɬɭɩɥɟɧɢɟ ɜ 
ɤɪɨɜɨɬɨɤ ɧɟ ɩɨɞɜɟɪɝɧɭɬɵɯ ɜɨɡɞɟɣɫɬɜɢɸ ɚɫɩɢɪɢɧɚ ɬɪɨɦɛɨɰɢɬɨɜ, ɜɨɡɪɚɫɬɚɸɳɚɹ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɬɪɨɦɛɨɰɢɬɨɜ ɤ ɚɞɟɧɨɡɢɧɞɢɮɨɫɮɚɬɭ (ȺȾɎ) ɢ ɤɨɥɥɚɝɟɧɭ, 
ɛɨɥɶɲɨɣ ɪɚɡɦɟɪ ɬɪɨɦɛɨɰɢɬɨɜ, ɭɜɟɥɢɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɬɪɨɦɛɨɰɢɬɨɜ ɜ ɤɪɨɜɢ, 
ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɮɚɤɬɨɪɚ ȼɢɥɥɟɛɪɚɧɞɚ ɜ ɩɥɚɡɦɟ, ɭɜɟɥɢɱɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɬɪɨɦɛɢɧɚ ɜ ɩɥɚɡɦɟ ɩɨɫɥɟ ɚɨɪɬɨɤɨɪɨɧɚɪɧɨɝɨ ɲɭɧɬɢɪɨɜɚɧɢɹ ɜ ɭɫɥɨɜɢɹɯ 
ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ. Ʉɥɟɬɨɱɧɵɟ ɮɚɤɬɨɪɵ, ɨɛɴɹɫɧɹɸɳɢɟ ɪɚɡɜɢɬɢɟ 
ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ ɤɥɨɩɢɞɨɝɪɟɥɭ, ɜɤɥɸɱɚɸɬ ɤɨɥɢɱɟɫɬɜɨ ɪɟɰɟɩɬɨɪɨɜ P2Y12 ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɨɦɛɨɰɢɬɨɜ, ɭɪɨɜɟɧɶ ɜɵɫɜɨɛɨɠɞɚɸɳɟɝɨɫɹ ȺȾɎ, ɚ ɬɚɤɠɟ 
ɚɤɬɢɜɚɰɢɸ ɬɪɨɦɛɨɰɢɬɨɜ ɩɨɫɪɟɞɫɬɜɨɦ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɩɭɬɟɣ. 

Ɋɟɡɢɫɬɟɧɬɧɨɫɬɶ ɤ ȺɋɄ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɚ ɫ ɝɟɧɟɬɢɱɟɫɤɢɦɢ ɮɚɤɬɨɪɚɦɢ – 
ɩɨɥɢɦɨɪɮɢɡɦɚɦɢ ɝɟɧɨɜ ɪɟɰɟɩɬɨɪɨɜ ɬɪɨɦɛɨɰɢɬɨɜ: ɝɥɢɤɨɩɪɨɬɟɢɧɚ (GP) IIb/IIIa, 
GP Iɚ, ɤ ɤɨɥɥɚɝɟɧɭ, ɤ ɬɪɨɦɛɨɤɫɚɧɭ (Ɍɯ), ɤ ɮɚɤɬɨɪɭ ȼɢɥɥɟɛɪɚɧɞɚ, ɧɭɤɥɟɨɬɢɞɧɵɟ 
ɩɨɥɢɦɨɪɮɢɡɦɵ ɮɟɪɦɟɧɬɨɜ: ɐɈȽ-1, ɐɈȽ-2, Ɍɏ Ⱥ2-ɫɢɧɬɚɡɵ [29]. 

ɋɜɹɡɶ ɚɫɩɢɪɢɧɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɫ ɧɚɥɢɱɢɟɦ ɩɨɥɢɦɨɪɮɢɡɦɨɜ ɝɟɧɚ, 
ɤɨɞɢɪɭɸɳɟɝɨ ɐɈȽ-1, ɦɟɫɬɨ ɩɪɢɥɨɠɟɧɢɹ ɞɟɣɫɬɜɢɹ ɚɫɩɢɪɢɧɚ, ɜɩɨɥɧɟ ɥɨɝɢɱɧɨ 
ɨɛɴɹɫɧɹɟɬɫɹ. Ɉɞɧɚɤɨ ɪɟɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɟɧɧɵɟ ɪɹɞɨɦ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ, ɧɟ ɞɚɸɬ 
ɩɨɥɧɭɸ ɤɚɪɬɢɧɭ ɞɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɷɬɨɣ ɝɢɩɨɬɟɡɵ. ȼ ɧɟɞɚɜɧɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ 
ɩɨɤɚɡɚɧɨ, ɱɬɨ ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ ɤ ȺɋɄ ɭ ɪɹɞɚ ɥɸɞɟɣ ɦɨɠɟɬ ɛɵɬɶ ɧɟɡɚɜɢɫɢɦɨɣ ɤɚɤ 
ɨɬ ɩɨɥɢɦɨɪɮɢɡɦɚ ɝɟɧɚ ɐɈȽ-1 ɬɚɤ ɢ ɐɈȽ-2 [30]. 

ɉɨɥɢɦɨɪɮɢɡɦɵ ɪɟɰɟɩɬɨɪɨɜ ɬɪɨɦɛɨɰɢɬɨɜ, ɨɬɜɟɱɚɸɳɢɯ ɡɚ ɫɜɹɡɵɜɚɧɢɟ ɫ 
ɦɟɬɚɛɨɥɢɬɨɦ ɤɥɨɩɢɞɨɝɪɟɥɚ, ɬɚɤɠɟ ɦɨɠɟɬ ɥɟɠɚɬɶ ɜ ɨɫɧɨɜɟ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ. 
Ɉɩɪɟɞɟɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɩɨɜɵɲɟɧɢɢ ɬɪɨɦɛɨɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɢ, ɜɨɡɦɨɠɧɨ, 
ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ ȺɋɄ ɦɨɝɭɬ ɢɦɟɬɶ ɧɭɤɥɟɨɬɢɞɧɵɟ ɩɨɥɢɦɨɪɮɢɡɦɵ ɝɟɧɚ P2Y12. 
Ɍɚɤ, ɇ2 ɝɚɩɥɨɬɢɩ ɪɟɰɟɩɬɨɪɨɜ P2Y12 ɚɫɫɨɰɢɢɪɭɟɬɫɹ ɫ ɛɨɥɟɟ ɜɵɪɚɠɟɧɧɵɦ 
ɢɧɝɢɛɢɪɨɜɚɧɢɟɦ ɰ-ȺɆɎ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ȺȾɎ, ɱɬɨ ɩɨɬɟɧɰɢɚɥɶɧɨ ɜɟɞɟɬ ɤ 
ɩɨɜɵɲɟɧɢɸ ɪɢɫɤɚ ɬɪɨɦɛɨɬɢɱɟɫɤɢɯ ɨɫɥɨɠɧɟɧɢɣ. 

Ɉɞɢɧ ɢɡ ɷɮɮɟɤɬɢɜɧɵɯ ɩɨɞɯɨɞɨɜ ɤ ɢɡɭɱɟɧɢɸ ɪɨɥɢ ɝɟɧɟɬɢɱɟɫɤɢɯ 
ɦɟɯɚɧɢɡɦɨɜ ɪɚɡɜɢɬɢɹ ɋɋɁ ɫɜɹɡɚɧ ɫ ɜɵɞɟɥɟɧɢɟɦ ɝɪɭɩɩɵ ɝɟɧɨɜ ɫ ɩɨɬɟɧɰɢɚɥɶɧɨ 
ɧɚɢɛɨɥɶɲɢɦ ɜɤɥɚɞɨɦ ɜ ɩɚɬɨɝɟɧɟɡ ɡɚɛɨɥɟɜɚɧɢɹ – ɷɬɨ, ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ, ɝɟɧɵ-
ɤɚɧɞɢɞɚɬɵ. Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɩɚɬɨɝɟɧɟɡɚ ɂȻɋ ɹɜɥɹɟɬɫɹ 
ɧɚɪɭɲɟɧɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɜɨɣɫɬɜ ɷɧɞɨɬɟɥɢɹ, ɱɬɨ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɢɜɨɞɢɬ ɤ 
ɢɡɦɟɧɟɧɢɸ ɬɨɧɭɫɚ ɫɨɫɭɞɢɫɬɨɣ ɫɬɟɧɤɢ ɢ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɡɜɢɬɢɸ ɢ 
ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɸ ɩɚɬɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɛɨɥɶɲɨɣ ɢɧɬɟɪɟɫ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɝɟɧɵ, ɩɪɨɞɭɤɬɵ ɤɨɬɨɪɵɯ ɭɱɚɫɬɜɭɸɬ ɜ ɪɟɝɭɥɹɰɢɢ ɫɨɫɭɞɢɫɬɨɝɨ 
ɬɨɧɭɫɚ. ɉɨɢɫɤ ɢ ɢɡɭɱɟɧɢɟ ɝɟɧɟɬɢɱɟɫɤɢɯ ɦɚɪɤɟɪɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ 
ɢɧɞɢɜɢɞɭɚɥɶɧɭɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɩɚɰɢɟɧɬɨɜ ɤ ɥɟɤɚɪɫɬɜɟɧɧɵɦ ɩɪɟɩɚɪɚɬɚɦ, ɜ 
ɩɟɪɫɩɟɤɬɢɜɟ ɩɨɡɜɨɥɢɬ ɜɵɞɟɥɢɬɶ ɝɪɭɩɩɵ ɧɚɢɛɨɥɶɲɟɝɨ ɪɢɫɤɚ, ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ 
ɜɟɪɨɹɬɧɨɫɬɶ ɬɪɨɦɛɨɬɢɱɟɫɤɢɯ ɨɫɥɨɠɧɟɧɢɣ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ 
ɬɟɪɚɩɢɸ ɭ ɛɨɥɶɧɵɯ ɂȻɋ.  

 
 



16 

1.3 ȼɨɡɦɨɠɧɵɟ ɝɟɧɟɬɢɱɟɫɤɢɟ ɩɪɟɞɢɤɬɨɪɵ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɵɯ 
ɨɫɥɨɠɧɟɧɢɣ 

 
1.3.1 ɉɨɥɢɦɨɪɮɢɡɦ rs5918 ɝɟɧɚ ɪɟɰɟɩɬɨɪɚ ɮɢɛɪɢɧɨɝɟɧɚ GP IIIa 

(ITGB3) 
 
ȼɚɠɧɟɣɲɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɩɪɢ ɚɤɬɢɜɚɰɢɢ ɬɪɨɦɛɨɰɢɬɨɜ – ɦɨɞɢɮɢɤɚɰɢɹ 

ɤɨɦɩɥɟɤɫɚ ɪɟɰɟɩɬɨɪɨɜ ɦɟɦɛɪɚɧɧɵɯ ɝɥɢɤɨɩɪɨɬɟɢɞɨɜ (GP) IIb/IIIa. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɤɨɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɤɨɦɩɥɟɤɫ ɩɪɢɨɛɪɟɬɚɟɬ ɫɩɨɫɨɛɧɨɫɬɶ ɤ 
ɫɜɹɡɵɜɚɧɢɸ ɮɢɛɪɢɧɨɝɟɧɚ, ɬɟɦ ɫɚɦɵɦ ɨɛɪɚɡɭɹ ɦɨɫɬɢɤɢ ɦɟɠɞɭ 
ɚɤɬɢɜɢɪɨɜɚɧɧɵɦɢ ɬɪɨɦɛɨɰɢɬɚɦɢ. ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɩɪɨɢɫɯɨɞɢɬ ɚɝɪɟɝɚɰɢɹ 
ɤɪɨɜɹɧɵɯ ɩɥɚɫɬɢɧɨɤ, ɤɨɬɨɪɚɹ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɜ ɡɨɧɟ 
ɩɨɜɪɟɠɞɟɧɢɹ ɫɨɫɭɞɢɫɬɨɣ ɫɬɟɧɤɢ ɬɪɨɦɛɨɰɢɬɚɪɧɨɝɨ ɬɪɨɦɛɚ. 

GP IIb/IIIa ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɬɪɨɦɛɨɰɢɬɚɪɧɵɦ ɪɟɰɟɩɬɨɪɨɦ, 
ɦɨɥɟɤɭɥɹɪɧɵɟ ɞɟɮɟɤɬɵ ɤɨɬɨɪɨɝɨ ɦɨɝɭɬ ɩɪɢɜɨɞɢɬɶ ɤ ɝɢɩɟɪɚɝɪɟɝɚɰɢɢ 
ɬɪɨɦɛɨɰɢɬɨɜ. Ʉɨɦɩɥɟɤɫ ɷɤɫɩɪɟɫɫɢɪɭɟɬɫɹ ɬɪɨɦɛɨɰɢɬɚɦɢ, ɨɫɧɨɜɧɵɦ ɥɢɝɚɧɞɨɦ 
ɟɝɨ ɫɥɭɠɢɬ ɮɢɛɪɢɧɨɝɟɧ. ɋɨɫɬɨɢɬ ɤɨɦɩɥɟɤɫ ɢɡ ɞɜɭɯ ɫɭɛɴɟɞɢɧɢɰ (ɚɥɶɮɚ- ɢ ɛɟɬɚ-
ɰɟɩɢ), ɧɟɤɨɜɚɥɟɧɬɧɨ ɫɜɹɡɚɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ (ɪɢɫɭɧɨɤ 3). ɋɭɛɴɟɞɢɧɢɰɵ IIb ɢ 
IIIa ɤɨɞɢɪɭɸɬɫɹ ɪɚɡɧɵɦɢ ɝɟɧɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɛɥɢɡɤɨ ɞɪɭɝ ɤ ɞɪɭɝɭ ɧɚ 17-ɣ 
ɯɪɨɦɨɫɨɦɟ. Ƚɟɧ ITGB3 (GPIIIa), ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɞɥɢɧɧɨɦ q-ɩɥɟɱɟ 17-ɣ 
ɯɪɨɦɨɫɨɦɵ (17q21.32), ɤɨɞɢɪɭɟɬ ɛɟɥɤɨɜɭɸ ɤɨɦɩɨɧɟɧɬɭ ɪɟɰɟɩɬɨɪɚ ɮɢɛɪɢɧɨɝɟɧɚ, 
ɛɟɬɚ-ɫɭɛɴɟɞɢɧɢɰɭ ɤɨɦɩɥɟɤɫɚ ɪɟɰɟɩɬɨɪɚ ɚɞɝɟɡɢɜɧɨɝɨ ɛɟɥɤɚ ɬɪɨɦɛɨɰɢɬɚɪɧɨɣ 
ɦɟɦɛɪɚɧɵ GP IIb/IIIa. Ⱦɚɧɧɵɣ ɪɟɰɟɩɬɨɪ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 
ɬɪɨɦɛɨɰɢɬɨɜ ɫ ɮɢɛɪɢɧɨɝɟɧɨɦ ɩɥɚɡɦɵ ɤɪɨɜɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɪɨɢɫɯɨɞɢɬ 
ɚɝɪɟɝɚɰɢɹ ɬɪɨɦɛɨɰɢɬɨɜ ɢ ɨɛɪɚɡɨɜɚɧɢɟ ɬɪɨɦɛɚ [31]. 

 

 
Ɋɢɫɭɧɨɤ 3 – ɋɬɪɭɤɬɭɪɚ ɬɪɨɦɛɨɰɢɬɚɪɧɨɝɨ ɪɟɰɟɩɬɨɪɚ ɮɢɛɪɢɧɨɝɟɧɚ [32] 
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Ƚɟɧ ITGB3 ɫɨɫɬɨɢɬ ɢɡ 14-ɬɢ ɷɤɡɨɧɨɜ. ȼ 1989 ɝɨɞɭ ɛɵɥɚ ɨɩɢɫɚɧɚ ɬɨɱɟɱɧɚɹ 
ɦɭɬɚɰɢɹ T1565C ɜɨ ɜɬɨɪɨɦ ɷɤɡɨɧɟ ɝɟɧɚ ITGB3, ɩɪɢɜɨɞɹɳɚɹ ɤ ɡɚɦɟɧɟ ɥɟɣɰɢɧɚ 
(Leu) ɧɚ ɩɪɨɥɢɧ (Pro) ɜ 33-ɦ ɩɨɥɨɠɟɧɢɢ ɛɟɥɤɚ GPIIIa (rs5918), ɱɬɨ ɜɥɟɱɟɬ ɡɚ 
ɫɨɛɨɣ ɤɨɧɮɨɪɦɚɰɢɨɧɧɨɟ ɢɡɦɟɧɟɧɢɟ N-ɬɟɪɦɢɧɚɥɶɧɨɣ ɞɢɫɭɥɶɮɢɞɧɨɣ ɩɟɬɥɢ 
GPIIIa, ɨɬɧɨɫɹɳɟɣɫɹ ɤ ɫɚɣɬɭ ɫɜɹɡɵɜɚɧɢɹ ɮɢɛɪɢɧɨɝɟɧɚ.  

ɍ ɧɨɫɢɬɟɥɟɣ ɜɚɪɢɚɧɬɚ Pro-33 ɨɬɦɟɱɚɟɬɫɹ ɩɨɜɵɲɟɧɧɚɹ ȺȾɎ-
ɢɧɞɭɰɢɪɨɜɚɧɧɚɹ ɚɝɪɟɝɚɰɢɹ ɬɪɨɦɛɨɰɢɬɨɜ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɯ in vitro, ɩɪɢ ɷɬɨɦ 
ɧɚɛɥɸɞɚɟɬɫɹ ɭɫɢɥɟɧɢɟ ɫɢɝɧɚɥɶɧɵɯ ɮɭɧɤɰɢɣ ɤɨɦɩɥɟɤɫɚ IIb/IIIa ɢ ɩɟɪɟɫɬɪɨɣɤɢ 
ɰɢɬɨɫɤɟɥɟɬɚ ɬɪɨɦɛɨɰɢɬɨɜ. Ɍɪɨɦɛɨɰɢɬɵ, ɧɟɫɭɳɢɟ ITGB3 Pro-33, ɢɦɟɸɬ ɛɨɥɟɟ 
ɧɢɡɤɢɣ ɩɨɪɨɝ ɚɤɬɢɜɚɰɢɢ (ɬ.ɟ. ɛɨɥɟɟ ɫɤɥɨɧɧɵ ɤ ɚɝɪɟɝɚɰɢɢ). 

Ⱥɥɥɟɥɶ C ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ ɭ 14% ɧɚɫɟɥɟɧɢɹ ɟɜɪɨɩɟɣɫɤɢɯ ɫɬɪɚɧ, ɚ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɪɟɯ ɜɚɪɢɚɧɬɨɜ ɝɟɧɨɬɢɩɨɜ ɜ ɨɛɳɟɣ ɩɨɩɭɥɹɰɢɢ ɩɨ ɪɚɡɧɵɦ 
ɢɫɬɨɱɧɢɤɚɦ ɫɥɟɞɭɸɳɟɟ ɌɌ - 74%, ɋɌ - 24% ɢ ɋɋ - 2%. 

Ɉɬɦɟɱɚɟɬɫɹ, ɱɬɨ ɩɪɢ ɜɚɪɢɚɧɬɟ 1565ɋ ɝɟɧɚ ITGB3 ɪɢɫɤ ɬɪɨɦɛɨɡɨɜ 
ɩɨɜɵɲɟɧ ɜ 2,7 ɪɚɡ [33]. ɉɨ ɧɟɤɨɬɨɪɵɦ ɢɫɬɨɱɧɢɤɚɦ ɱɚɫɬɨɬɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɜ 
ɟɜɪɨɩɟɣɫɤɨɣ ɩɨɩɭɥɹɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 85% ɢ 15% ɞɥɹ ɜɚɪɢɚɧɬɨɜ Leu-33 ɢ Pro-33 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼ ɩɨɩɭɥɹɰɢɢ ɋɟɜɟɪɨ-Ɂɚɩɚɞɧɨɝɨ ɪɟɝɢɨɧɚ Ɋɨɫɫɢɢ ɱɚɫɬɨɬɚ Leu-33 
ɢ Pro-33 ɫɨɫɬɚɜɢɥɚ 88% ɢ 12% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɪɢ ɷɬɨɦ ɜɚɪɢɚɧɬ Pro-33 
ɚɫɫɨɰɢɢɪɨɜɚɥɫɹ ɫ ɜɵɫɨɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 
ɬɪɨɦɛɨɰɢɬɨɜ ɢ ɜɫɬɪɟɱɚɥɫɹ ɱɚɳɟ ɭ ɩɚɰɢɟɧɬɨɜ, ɩɟɪɟɧɟɫɲɢɯ ɢɧɮɚɪɤɬ ɦɢɨɤɚɪɞɚ ɜ 
ɦɨɥɨɞɨɦ ɜɨɡɪɚɫɬɟ. Ɉɬɧɨɫɢɬɟɥɶɧɵɣ ɪɢɫɤ ɪɚɡɜɢɬɢɹ ɢɧɮɚɪɤɬɚ ɦɢɨɤɚɪɞɚ 
ɜɨɡɪɚɫɬɚɟɬ ɭ ɧɨɫɢɬɟɥɟɣ ɞɚɧɧɨɣ ɚɦɢɧɨɤɢɫɥɨɬɧɨɣ ɡɚɦɟɧɵ ɜɞɜɨɟ. Ɍɚɤɠɟ ɢɦɟɸɬɫɹ 
ɞɚɧɧɵɟ, ɱɬɨ ɩɪɢ ɞɚɧɧɨɦ ɜɚɪɢɚɧɬɟ ɝɟɧɚ ɩɨɜɵɲɚɟɬɫɹ ɨɛɪɚɡɨɜɚɧɢɟ ɬɪɨɦɛɢɧɚ ɢ 
ɨɫɥɚɛɥɹɟɬɫɹ ɞɟɣɫɬɜɢɟ ɚɫɩɢɪɢɧɚ ɜ ɤɚɱɟɫɬɜɟ ɞɟɡɚɝɪɟɝɚɧɬɚ. Ɍɚɤ, Undas ɢ ɫɨɚɜɬ. [34] 
ɩɪɢ ɚɧɚɥɢɡɟ ɡɞɨɪɨɜɵɯ ɫɬɭɞɟɧɬɨɜ ɦɭɠɫɤɨɝɨ ɩɨɥɚ, ɜ ɜɨɡɪɚɫɬɟ ɨɬ 21 ɞɨ 24 ɥɟɬ, 
ɢɫɩɨɥɶɡɨɜɚɜ ɤɨɧɬɪɨɥɢɪɭɟɦɵɣ ɦɟɬɨɞ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɦɢɤɪɨɫɨɫɭɞɢɫɬɨɝɨ 
ɩɨɜɪɟɠɞɟɧɢɹ, ɨɛɧɚɪɭɠɢɥɢ, ɱɬɨ ɜɚɪɢɚɧɬ Pro-33 ɛɵɥ ɫɜɹɡɚɧ ɫ ɭɫɢɥɟɧɢɟɦ 
ɝɟɧɟɪɚɰɢɢ ɬɪɨɦɛɢɧɚ ɢ ɧɚɪɭɲɟɧɢɟɦ ɚɧɬɢɬɪɨɦɛɨɬɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ ɚɫɩɢɪɢɧɚ ɜ 
ɦɟɫɬɟ ɦɢɤɪɨɫɨɫɭɞɢɫɬɨɝɨ ɩɨɜɪɟɠɞɟɧɢɹ. 

ȼ ɥɢɬɟɪɚɬɭɪɟ ɬɚɤɠɟ ɢɦɟɸɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɨɩɢɫɵɜɚɸɳɢɟ ɜɡɚɢɦɨɫɜɹɡɶ 
ɩɨɥɢɦɨɪɮɢɡɦɚ ɝɟɧɚ ɬɪɨɦɛɨɰɢɬɚɪɧɵɯ ɪɟɰɟɩɬɨɪɨɜ rs5918 ɫ ɜɨɡɧɢɤɧɨɜɟɧɢɟɦ 
ɛɨɥɶɲɢɯ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɵɯ ɫɨɛɵɬɢɣ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɩɨɫɥɟ ɑɄȼ. 200 
ɩɚɰɢɟɧɬɨɜ ɫ ɫɢɦɩɬɨɦɧɨɣ ɂȻɋ ɛɵɥɢ ɨɛɫɥɟɞɨɜɚɧɵ ɧɚ ɧɚɥɢɱɢɟ 1565C ɚɥɥɟɥɢ ɢ 
ɡɚɬɟɦ ɧɚɛɥɸɞɚɥɢɫɶ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɧɚ ɮɨɧɟ ɞɜɨɣɧɨɣ ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɨɣ 
ɬɟɪɚɩɢɢ ȺɋɄ ɢ ɤɥɨɩɢɞɨɝɪɟɥɨɦ. ɇɨɪɦɚɥɶɧɵɣ (ɌɌ), ɝɟɬɟɪɨɡɢɝɨɬɧɵɣ (ɋɌ), 
ɝɨɦɨɡɢɝɨɬɧɵɣ ɩɨ ɦɢɧɨɪɧɨɣ ɚɥɥɟɥɢ (ɋɋ) ɜɚɪɢɚɧɬɵ ɜɫɬɪɟɱɚɥɢɫɶ ɫ ɱɚɫɬɨɬɨɣ 72%, 
27,5% ɢ 0,5%, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɇɚɥɢɱɢɟ 1565C ɚɥɥɟɥɢ ɧɟ ɫɨɩɪɨɜɨɠɞɚɥɨɫɶ 
ɜɨɡɧɢɤɧɨɜɟɧɢɟɦ ɛɨɥɶɲɢɯ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɫɨɛɵɬɢɣ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɩɨɫɥɟ ɑɄȼ 
[35]. 

Ɉɬɫɭɬɫɬɜɢɟ ɨɞɧɨɡɧɚɱɧɨɫɬɢ ɜ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɚɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɟ 
ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɧɨɫɢɬɟɥɶɫɬɜɨ ɦɢɧɨɪɧɨɣ ɚɥɥɟɥɢ rs5918 
ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɹɸɳɢɦ ɜ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɬɪɨɦɛɨɰɢɬɨɜ ɤ ȺɋɄ, ɧɨ ɜɫɟ ɠɟ ɧɟ 
ɫɬɨɢɬ ɢɫɤɥɸɱɚɬɶ ɟɝɨ ɢɡ ɜɨɡɦɨɠɧɵɯ ɝɟɧɟɬɢɱɟɫɤɢɯ ɩɪɟɞɢɤɬɨɪɨɜ ɫɟɪɞɟɱɧɨ-
ɫɨɫɭɞɢɫɬɵɯ ɨɫɥɨɠɧɟɧɢɣ. 
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1.3.2 ɉɨɥɢɦɨɪɮɢɡɦ rs1126643 ɝɟɧɚ ɪɟɰɟɩɬɨɪɚ ɤɨɥɥɚɝɟɧɚ GP Ia/IIa 
(ITGA2) 

 
Ɇɟɦɛɪɚɧɧɵɣ ɝɥɢɤɨɩɪɨɬɟɢɧ ɬɪɨɦɛɨɰɢɬɨɜ Iɚ/IIɚ ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ 

ɮɭɧɤɰɢɢ ɬɪɨɦɛɨɰɢɬɨɜ ɤɚɤ ɩɟɪɜɢɱɧɵɣ ɪɟɰɟɩɬɨɪ ɞɥɹ ɤɨɥɥɚɝɟɧɚ. Ʉɨɦɩɥɟɤɫ 
GPIa/IIa ɷɤɫɩɪɟɫɫɢɪɭɟɬɫɹ ɷɩɢɬɟɥɢɚɥɶɧɵɦɢ ɤɥɟɬɤɚɦɢ ɢ ɧɟɫɟɬ ɤɥɸɱɟɜɭɸ 
ɮɭɧɤɰɢɸ ɩɪɢ ɚɞɝɟɡɢɢ ɬɪɨɦɛɨɰɢɬɨɜ ɤ ɤɨɥɥɚɝɟɧɭ. Ɉɫɧɨɜɧɵɦ ɥɢɝɚɧɞɨɦ ITGA2 
ɹɜɥɹɟɬɫɹ ɤɨɥɥɚɝɟɧ. Ⱥɞɝɟɡɢɹ ɬɪɨɦɛɨɰɢɬɨɜ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɤɨɧɮɨɪɦɚɰɢɨɧɧɵɟ 
ɢɡɦɟɧɟɧɢɹ ɬɪɨɦɛɨɰɢɬɨɜ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɩɪɢɱɢɧɨɣ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɨɜɟɪɯɧɨɫɬɧɵɯ 
ɪɟɰɟɩɬɨɪɨɜ ɜ ɚɤɬɢɜɧɨɟ ɫɨɫɬɨɹɧɢɟ. ɂɧɬɟɝɪɢɧ α2 (GPIa) ɹɜɥɹɟɬɫɹ α2 – ɰɟɩɶɸ ɫ 
ɦɚɫɫɨɣ 165 ɤȾ, ɚ GPIIa – β1 – ɰɟɩɶɸ ɫ ɦɚɫɫɨɣ 145 ɤȾ. ɉɥɨɬɧɨɫɬɶ ɷɬɨɝɨ 
ɪɟɰɟɩɬɨɪɚ ɧɚ ɜɧɟɲɧɟɣ ɦɟɦɛɪɚɧɟ ɬɪɨɦɛɨɰɢɬɨɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɧɢɡɤɚ ɢ 
ɫɨɫɬɚɜɥɹɟɬ ɨɬ 800 ɞɨ 3000 ɦɨɥɟɤɭɥ ɧɚ ɬɪɨɦɛɨɰɢɬ. Ɉɞɧɚɤɨ ɞɚɠɟ ɜ ɧɨɪɦɟ 
ɤɨɥɢɱɟɫɬɜɨ ɝɟɬɟɪɨɞɢɦɟɪɚ ɧɚ ɦɟɦɛɪɚɧɟ ɬɪɨɦɛɨɰɢɬɨɜ ɦɨɠɟɬ ɫɢɥɶɧɨ ɜɚɪɶɢɪɨɜɚɬɶ, 
ɱɬɨ ɤɨɪɪɟɥɢɪɭɟɬ ɫɨ ɫɩɨɫɨɛɧɨɫɬɶɸ ɬɪɨɦɛɨɰɢɬɨɜ ɫɜɹɡɵɜɚɬɶɫɹ ɫ ɤɨɥɥɚɝɟɧɨɦ. 

Ƚɟɧ ITGA2 ɪɚɫɩɨɥɨɠɟɧ ɧɚ 5-ɣ ɯɪɨɦɨɫɨɦɟ (5q23-31) ɢ ɫɨɫɬɨɢɬ ɢɡ 30-ɬɢ 
ɷɤɡɨɧɨɜ. Ƚɟɧ ɤɨɞɢɪɭɟɬ ɚɥɶɮɚ-ɫɭɛɴɟɞɢɧɢɰɭ (GPIa) ɬɪɚɧɫɦɟɦɛɪɚɧɧɨɝɨ ɪɟɰɟɩɬɨɪɚ 
ɤɨɥɥɚɝɟɧɚ ɢ ɪɨɞɫɬɜɟɧɧɵɯ ɟɦɭ ɛɟɥɤɨɜ. Ʉɨɞɢɪɭɟɦɵɣ ɛɟɥɨɤ ɨɛɪɚɡɭɟɬ ɝɟɬɟɪɨɞɢɦɟɪ 
ɫ ɛɟɬɚ-ɫɭɛɴɟɞɢɧɢɰɟɣ (α2/β1) ɢ ɨɩɨɫɪɟɞɭɟɬ ɚɞɝɟɡɢɸ ɬɪɨɦɛɨɰɢɬɨɜ ɢ ɞɪɭɝɢɯ ɬɢɩɨɜ 
ɤɥɟɬɨɤ ɫ ɜɧɟɤɥɟɬɨɱɧɵɦ ɦɚɬɪɢɤɫɨɦ. 

ɉɨɥɢɦɨɪɮɢɡɦ ITGA2 ɋ807Ɍ (rs1126643) ɜɵɹɜɥɟɧ ɜ ɩɪɨɦɨɬɨɪɧɨɣ 
(ɪɟɝɭɥɹɬɨɪɧɨɣ) ɨɛɥɚɫɬɢ ɝɟɧɚ ITGA2 ɜ 7 ɷɤɡɨɧɟ. Ɍɢɩ ɧɚɫɥɟɞɨɜɚɧɢɹ 
ɩɨɥɢɦɨɪɮɢɡɦɚ: ɚɭɬɨɫɨɦɧɨ-ɞɨɦɢɧɚɧɬɧɵɣ. ɋɭɳɧɨɫɬɶ ɩɨɥɢɦɨɪɮɢɡɦɚ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɩɪɨɢɫɯɨɞɢɬ ɡɚɦɟɧɚ ɧɭɤɥɟɨɬɢɞɚ C ɧɚ T ɜ 807 ɩɨɡɢɰɢɢ 
ɝɟɧɚ. ɗɬɚ ɡɚɦɟɧɚ ɹɜɥɹɟɬɫɹ ɫɢɧɨɧɢɦɢɱɧɨɣ ɢ ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ 
ɚɦɢɧɨɤɢɫɥɨɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɛɟɥɤɟ (Phe224Phe). Ɇɨɥɱɚɳɚɹ 
ɧɭɤɥɟɨɬɢɞɧɚɹ ɡɚɦɟɧɚ ɋ807Ɍ ɜ ɫɟɞɶɦɨɦ ɷɤɡɨɧɟ ɝɟɧɚ ITGA2 ɨɤɚɡɵɜɚɟɬ 
ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɱɢɫɥɨ ɤɨɩɢɣ ɤɨɦɩɥɟɤɫɚ GɊIa/IIa ɧɚ ɦɟɦɛɪɚɧɟ 
ɬɪɨɦɛɨɰɢɬɚ, ɧɨ ɧɟ ɜɵɡɵɜɚɟɬ ɢɡɦɟɧɟɧɢɣ ɫɬɪɭɤɬɭɪɵ ɦɨɥɟɤɭɥɵ ɢɧɬɟɝɪɢɧɚ [36]. 
ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɬɚɤɚɹ ɧɭɤɥɟɨɬɢɞɧɚɹ ɡɚɦɟɧɚ ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɛɟɥɤɟ, ɢɦɟɸɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɟ ɤɨɪɪɟɥɹɰɢɢ ɦɟɠɞɭ ɞɚɧɧɵɦ 
ɩɨɥɢɦɨɪɮɢɡɦɨɦ ɢ ɭɪɨɜɧɟɦ ɷɤɫɩɪɟɫɫɢɢ ɪɟɰɟɩɬɨɪɚ ɧɚ ɬɪɨɦɛɨɰɢɬɚɯ. 
ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜɚɪɢɚɧɬ 807C ɫɜɹɡɚɧ ɫ ɧɢɡɤɢɦ ɭɪɨɜɧɟɦ ɪɟɰɟɩɬɨɪɚ α2β1, ɚ 
ɜɚɪɢɚɧɬ 807Ɍ ɚɫɫɨɰɢɢɪɨɜɚɧ ɫ ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ ɢɧɬɟɝɪɢɧɚ. ȼ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɦɨɥɟɤɭɥɹɪɧɚɹ ɨɫɧɨɜɚ ɪɟɝɭɥɹɰɢɢ ɭɪɨɜɧɹ ɪɟɰɟɩɬɨɪɚ ɞɨ ɤɨɧɰɚ ɧɟ ɹɫɧɚ. 
ȼɨɡɦɨɠɧɨ, ɱɬɨ ɚɥɥɟɥɶ 807Ɍ ɧɚɯɨɞɢɬɫɹ ɜ ɧɟɪɚɜɧɨɜɟɫɧɨɦ ɫɰɟɩɥɟɧɢɢ ɫ ɞɪɭɝɢɦɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɩɨɥɢɦɨɪɮɢɡɦɚɦɢ ɜ ɝɟɧɟ ITGA2. 

Ɉɬɦɟɱɚɟɬɫɹ, ɱɬɨ ɩɪɢ ɜɚɪɢɚɧɬɟ 807T ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɥɨɬɧɨɫɬɶ ɪɟɰɟɩɬɨɪɚ 
ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɨɦɛɨɰɢɬɚ, ɚ ɷɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɢɸ 
ɚɝɪɟɝɚɰɢɨɧɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɬɪɨɦɛɨɰɢɬɨɜ ɢ ɩɨɹɜɥɟɧɢɸ ɫɤɥɨɧɧɨɫɬɢ ɤ 
ɬɪɨɦɛɨɨɛɪɚɡɨɜɚɧɢɸ. ɉɨɥɢɦɨɪɮɢɡɦɵ ɫɟɦɟɣɫɬɜɚ ɝɟɧɨɜ ɢɧɬɟɝɪɢɧɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ, 
ɢɧɬɟɝɪɢɧ ɚɥɶɮɚ-2 (ITGA2) ɢ ɢɧɬɟɝɪɢɧɚ ɛɟɬɚ-3 (ITGB3), ɫɜɹɡɚɧɵ ɫ ɬɪɨɦɛɨɡɚɦɢ, 
ɚɪɬɟɪɢɚɥɶɧɵɦɢ ɢ ɚɬɟɪɨɫɤɥɟɪɨɬɢɱɟɫɤɢɦɢ ɡɚɛɨɥɟɜɚɧɢɹɦɢ. Ɍɚɤɠɟ ɩɨɥɢɦɨɪɮɢɡɦ 
rs1126643 ɫɜɹɡɚɧ ɫ ɢɧɮɚɪɤɬɨɦ ɦɢɨɤɚɪɞɚ, ɢɧɮɚɪɤɬɨɦ ɝɨɥɨɜɧɨɝɨ ɦɨɡɝɚ, 
ɩɚɬɨɥɨɝɢɹɦɢ ɛɟɪɟɦɟɧɧɨɫɬɢ. Ȼɵɥɨ ɨɛɧɚɪɭɠɟɧɨ, ɱɬɨ ɞɚɧɧɵɣ ɩɨɥɢɦɨɪɮɢɡɦ 
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ɤɨɪɪɟɥɢɪɭɟɬ ɫ ɢɧɫɭɥɶɬɨɦ ɭ ɦɨɥɨɞɵɯ ɠɟɧɳɢɧ, ɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, Ɍ-ɚɥɥɟɥɶ 
ɦɨɠɟɬ ɛɵɬɶ ɚɫɫɨɰɢɢɪɨɜɚɧɚ ɫ ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɶɸ ɦɨɥɨɞɵɯ ɠɟɧɳɢɧ ɤ 
ɦɨɡɝɨɜɨɦɭ ɢɧɫɭɥɶɬɭ. Ɍɨɱɧɨ ɬɚɤ ɠɟ, ɜ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚ ɩɨɥɢɦɨɪɮɢɡɦ 
C807T ITGA2 ɭ ɦɨɥɨɞɵɯ ɛɥɢɡɧɟɰɨɜ ɨɛɧɚɪɭɠɢɥɢ, ɱɬɨ 807T ɚɥɥɟɥɶ ɱɚɳɟ 
ɜɫɬɪɟɱɚɟɬɫɹ ɭ ɛɥɢɡɧɟɰɨɜ ɫ ɢɧɫɭɥɶɬɨɦ, ɱɟɦ ɭ ɩɚɰɢɟɧɬɨɜ ɛɟɡ ɢɧɫɭɥɶɬɚ. Ɍɟɦ ɧɟ 
ɦɟɧɟɟ, ɜ ɧɟɤɨɬɨɪɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɧɟ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ ɤɨɪɪɟɥɹɰɢɢ ɦɟɠɞɭ 
ɩɨɥɢɦɨɪɮɢɡɦɨɦ ITGA2 C807T ɢ ɱɚɫɬɨɬɨɣ ɪɚɡɜɢɬɢɹ ɢɲɟɦɢɱɟɫɤɨɝɨ ɢɧɫɭɥɶɬɚ 
[37]. Ɍɚɤɠɟ ɨɬɦɟɱɚɟɬɫɹ, ɱɬɨ ɩɨɥɢɦɨɪɮɢɡɦ ɝɟɧɚ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɫɜɹɡɚɧ ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ɪɢɫɤɚ ɪɚɤɚ ɩɪɨɫɬɚɬɵ (OR = 1,52; P = 0,0088) [38]. 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɥɢɦɨɪɮɢɡɦɚ ɝɟɧɚ ɢɧɬɟɝɪɢɧ ɚɥɶɮɚ-2 
(ITGA2) ɨɬɧɨɫɢɬɫɹ ɤ ɝɟɧɟɬɢɱɟɫɤɨɦɭ ɥɚɛɨɪɚɬɨɪɧɨɦɭ ɚɧɚɥɢɡɭ, ɤɨɬɨɪɵɣ 
ɧɚɡɧɚɱɚɟɬɫɹ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɩɨɜɵɲɟɧɧɨɝɨ ɪɢɫɤɚ ɪɚɡɜɢɬɢɹ ɬɪɨɦɛɨɨɛɪɚɡɨɜɚɧɢɹ. 
ɉɨɥɭɱɟɧɢɟ ɞɚɧɧɵɯ ɨɛɫɥɟɞɨɜɚɧɢɹ ɝɟɧɨɬɢɩ CC ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɧɨɪɦɚɥɶɧɨɣ 
ɚɞɝɟɡɢɢ ɬɪɨɦɛɨɰɢɬɨɜ, ɋɌ – ɨɛ ɭɫɢɥɟɧɢɢ ɩɪɨɰɟɫɫɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɩɟɪɜɢɱɧɨɝɨ 
ɬɪɨɦɛɚ, ɌɌ – ɭɤɚɡɵɜɚɟɬ ɧɚ ɱɪɟɡɦɟɪɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɚɞɝɟɡɢɢ ɤɪɨɜɹɧɵɯ 
ɩɥɚɫɬɢɧɨɤ [39]. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɧɨɫɢɬɟɥɶɫɬɜɨ ɦɢɧɨɪɧɨɣ Ɍ ɚɥɥɟɥɢ ɭɜɟɥɢɱɢɜɚɟɬ 
ɪɢɫɤ ɪɚɡɜɢɬɢɹ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɵɯ ɡɚɛɨɥɟɜɚɧɢɣ (OR=3), ɚ ɬɚɤ ɠɟ ɪɢɫɤ 
ɢɲɟɦɢɱɟɫɤɨɝɨ ɢɧɫɭɥɶɬɚ (OR=1,5) [40]. 

Ƚɟɧɨɬɢɩ 807Ɍ ɚɫɫɨɰɢɢɪɨɜɚɧ ɫ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɩɥɨɬɧɨɫɬɶɸ ɪɟɰɟɩɬɨɪɨɜ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɨɦɛɨɰɢɬɨɜ, ɜ ɬɨ ɜɪɟɦɹ, ɤɚɤ ɝɟɬɟɪɨɡɢɝɨɬɧɵɟ ɩɚɰɢɟɧɬɵ ɢɦɟɸɬ 
ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɪɟɰɟɩɬɨɪɨɜ. ɉɨ ɪɚɡɧɵɦ ɢɫɬɨɱɧɢɤɚɦ ɭ 
ɧɚɫɟɥɟɧɢɹ ɟɜɪɨɩɟɣɫɤɢɯ ɫɬɪɚɧ ɚɥɥɟɥɶ Ɍ ɨɛɧɚɪɭɠɢɜɚɟɬɫɹ ɜ ɫɪɟɞɧɟɦ ɭ 32% ɜ 
ɩɨɩɭɥɹɰɢɢ. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɪɟɯ ɜɚɪɢɚɧɬɨɜ ɝɟɧɨɬɢɩɨɜ ɜ ɨɛɳɟɣ ɩɨɩɭɥɹɰɢɢ: ɋɋ - 
50%, ɋɌ - 42% ɢ ɌɌ - 8%. 

ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɨɫɢɬɟɥɶɫɬɜɨ Ɍ ɚɥɥɟɥɢ ɝɟɧɚ ɬɪɨɦɛɨɰɢɬɚɪɧɵɯ 
ɪɟɰɟɩɬɨɪɨɜ GPIɚ ɋ807Ɍ ɢɦɟɟɬ ɜɚɠɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ ɤ ȺɋɄ ɢ 
ɦɨɠɟɬ ɛɵɬɶ ɦɚɪɤɟɪɨɦ ɝɟɧɟɬɢɱɟɫɤɨɣ ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɢ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ 
ɚɫɩɢɪɢɧɭ [41]. Ȼɵɥɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ 200 ɩɚɰɢɟɧɬɨɜ ɤɢɬɚɣɫɤɨɝɨ 
ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɫ ɜɵɫɨɤɢɦ ɪɢɫɤɨɦ ɚɬɟɪɨɫɤɥɟɪɨɡɚ, ɩɪɢɧɢɦɚɜɲɢɯ ɚɫɩɢɪɢɧ (100 
ɦɝ/ɫɭɬ) ɜ ɬɟɱɟɧɢɟ 7 ɞɧɟɣ, ɦɟɬɨɞ ɨɰɟɧɤɢ ɮɭɧɤɰɢɢ ɬɪɨɦɛɨɰɢɬɨɜ – ɚɝɪɟɝɚɬɨɦɟɬɪɢɹ, 
ɢɧɞɭɰɢɪɨɜɚɧɧɚɹ ȺȾɎ ɢ ɚɪɚɯɢɞɨɧɨɜɨɣ ɤɢɫɥɨɬɨɣ (ȺɄ). Ⱥɫɫɨɰɢɚɰɢɸ 
ɩɨɥɢɦɨɪɮɢɡɦɚ ɋ807Ɍ ɢ ɢɲɟɦɢɱɟɫɤɨɝɨ ɢɧɫɭɥɶɬɚ ɭ ɚɡɢɚɬɨɜ ɨɩɢɫɚɥɢ Wu G. ɢ 
ɫɨɚɜɬ. ɜ ɦɟɬɚɚɧɚɥɢɡɟ 15 ɢɫɫɥɟɞɨɜɚɧɢɣ 2242 ɩɚɰɢɟɧɬɨɜ ɢ 2408 ɱɟɥɨɜɟɤ ɢɡ 
ɤɨɧɬɪɨɥɶɧɨɣ ɝɪɭɩɩɵ, ɧɨ ɫɨ ɫɥɨɜ ɚɜɬɨɪɨɜ, ɞɚɧɧɚɹ ɚɫɫɨɰɢɚɰɢɹ ɧɟ ɨɛɧɚɪɭɠɟɧɚ ɜ 
ɤɚɜɤɚɡɫɤɨɣ ɩɨɩɭɥɹɰɢɢ [42]. 

1.3.3 ɉɨɥɢɦɨɪɮɢɡɦ rs6065 ɝɟɧɚ ɪɟɰɟɩɬɨɪɚ ɮɚɤɬɨɪɚ ȼɢɥɥɟɛɪɚɧɞɚ 
(GPIBA) 

 
Ƚɥɢɤɨɩɪɨɬɟɢɧ Ib – ɪɟɰɟɩɬɨɪ ɩɨɜɟɪɯɧɨɫɬɢ ɦɟɦɛɪɚɧɵ ɬɪɨɦɛɨɰɢɬɨɜ, ɦɚɫɫɨɣ 

143 ɤȾɚ, ɹɜɥɹɟɬɫɹ ɝɟɬɟɪɨɞɢɦɟɪɨɦ, ɜɤɥɸɱɚɸɳɢɦ ɜ ɫɟɛɹ ɚɥɶɮɚ ɢ ɛɟɬɚ ɰɟɩɢ, 
ɤɨɬɨɪɵɟ ɫɜɹɡɚɧɵ ɞɢɫɭɥɶɮɢɞɧɵɦɢ ɫɜɹɡɹɦɢ. GPIb ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ 
ɚɝɪɟɝɚɰɢɢ ɢ ɤɥɟɬɨɱɧɨɣ ɚɞɝɟɡɢɢ ɬɪɨɦɛɨɰɢɬɨɜ ɢ ɜɵɩɨɥɧɹɟɬ ɫɜɨɸ ɮɭɧɤɰɢɸ ɜ 
ɫɨɫɬɚɜɟ ɤɨɦɩɥɟɤɫɚ, ɜɤɥɸɱɚɸɳɟɝɨ 4 ɩɨɥɢɩɟɩɬɢɞɚ: GPIbα, GPIb, GPIX ɢ GPV. 
Ʉɨɦɩɥɟɤɫ ɹɜɥɹɟɬɫɹ ɝɟɩɬɚɦɟɪɨɦ, ɫɨɫɬɨɹɳɢɦ ɢɡ ɨɞɧɨɣ ɦɨɥɟɤɭɥɵ GPV ɢ 
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ɧɟɤɨɜɚɥɟɧɬɧɨ ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɦɢ ɫ ɧɟɣ ɞɜɭɦɹ ɦɨɥɟɤɭɥɚɦɢ GPIb ɢ ɞɜɭɦɹ 
ɦɨɥɟɤɭɥɚɦɢ GPIX (ɪɢɫɭɧɨɤ 4). Ɉɫɧɨɜɧɨɣ ɯɚɪɚɤɬɟɪɧɨɣ ɱɟɪɬɨɣ ɜɫɟɯ ɫɭɛɴɟɞɢɧɢɰ 
ɞɚɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɥɟɣɰɢɧ-ɛɨɝɚɬɵɯ ɩɨɜɬɨɪɨɜ. 

 

 
Ɋɢɫɭɧɨɤ 4 – ɋɯɟɦɚ ɝɥɢɤɨɩɪɨɬɟɢɧɨɜɨɝɨ ɤɨɦɩɥɟɤɫɚ GPIb/IX/V [13]. 

 
Ʉɨɦɩɥɟɤɫ GPIb/IX/V ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɬɪɨɦɛɨɰɢɬɚɪɧɵɦ ɪɟɰɟɩɬɨɪɨɦ 

ɞɥɹ ɮɚɤɬɨɪɚ ȼɢɥɥɟɛɪɚɧɞɚ (Ɏȼ), ɚ ɟɝɨ ɩɥɨɬɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 25 ɬɵɫɹɱ 
ɦɨɥɟɤɭɥ ɧɚ ɬɪɨɦɛɨɰɢɬ. Ⱦɚɧɧɵɣ ɪɟɰɟɩɬɨɪ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɢɤɪɟɩɥɟɧɢɟ 
ɬɪɨɦɛɨɰɢɬɨɜ ɤ ɫɭɛɷɧɞɨɬɟɥɢɸ ɡɚ ɫɱɟɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ Ɏȼ ɫ N-ɤɨɧɰɟɜɵɦ 
ɞɨɦɟɧɨɦ (1-282) GPIbα. 

Ɏɚɤɬɨɪ ȼɢɥɥɟɛɪɚɧɞɚ – ɝɥɢɤɨɩɪɨɬɟɢɧ ɩɥɚɡɦɵ ɤɪɨɜɢ, ɤɨɬɨɪɵɣ ɜɵɩɨɥɧɹɟɬ 
ɞɜɟ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ. ɋ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɨɧ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɢɤɪɟɩɥɟɧɢɟ 
ɤɪɨɜɹɧɵɯ ɩɥɚɫɬɢɧɨɤ ɤ ɩɨɜɪɟɠɞɟɧɧɵɦ ɦɟɫɬɚɦ ɤɪɨɜɟɧɨɫɧɵɯ ɫɨɫɭɞɨɜ. 
ɋɩɟɰɢɮɢɱɟɫɤɢɟ ɪɟɰɟɩɬɨɪɵ ɤ ɮɚɤɬɨɪɭ ȼɢɥɥɟɛɪɚɧɞɚ ɜɵɹɜɥɟɧɵ ɤɚɤ ɜ ɦɟɦɛɪɚɧɟ 
ɤɪɨɜɹɧɵɯ ɩɥɚɫɬɢɧɨɤ, ɬɚɤ ɢ ɜ ɫɭɛɷɧɞɨɬɟɥɢɢ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɮɚɤɬɨɪ ɭɱɚɫɬɜɭɟɬ 
ɜ ɫɜɹɡɵɜɚɧɢɢ ɢ ɫɬɚɛɢɥɢɡɚɰɢɢ VIII ɮɚɤɬɨɪɚ in vivo ɢ in vitro (ɡɚɳɢɬɚ VIII 
ɮɚɤɬɨɪɚ ɨɬ ɢɧɚɤɬɢɜɚɰɢɢ ɩɪɨɬɟɢɧɨɦ - ɋ ɢ ɏɚ-ɮɚɤɬɨɪɨɦ) [43]. Ƚɟɧ ɪɟɰɟɩɬɨɪɚ 
ɮɚɤɬɨɪɚ ȼɢɥɥɟɛɪɚɧɞɚ GPIBA ɨɬɧɨɫɢɬɫɹ ɤ ɫɟɦɟɣɫɬɜɭ ɝɥɢɤɨɩɪɨɬɟɢɧɨɜɵɯ 
ɪɟɰɟɩɬɨɪɨɜ, ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɤɨɪɨɬɤɨɦ ɩɥɟɱɟ 17 ɯɪɨɦɨɫɨɦɵ (17p13.2), ɫɨɫɬɨɢɬ ɢɡ 
2-ɯ ɷɤɡɨɧɨɜ. Ƚɟɧ GPIBA ɤɨɞɢɪɭɟɬ ɚɥɶɮɚ-ɫɭɛɴɟɞɢɧɢɰɭ ɬɪɨɦɛɨɰɢɬɚɪɧɨɝɨ 
ɪɟɰɟɩɬɨɪɚ ɞɥɹ ɮɚɤɬɨɪɚ ȼɢɥɥɟɛɪɚɧɞɚ (ɤɨɦɩɥɟɤɫɚ GP Ib-IX-V). ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ 
ɞɟɧɶ ɨɩɢɫɚɧɵ ɩɨɥɢɦɨɪɮɧɵɟ ɜɚɪɢɚɧɬɵ ɝɟɧɚ ɜ ɞɜɭɯ ɥɨɤɭɫɚɯ, ɢɦɟɸɳɢɟ ɪɚɡɧɵɟ 
ɚɦɢɧɨɤɢɫɥɨɬɧɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ «ɬɹɠɟɥɨɣ» ɰɟɩɢ ɤɨɦɩɥɟɤɫɚ (GPIbα). Ʉ 
ɩɨɥɢɦɨɪɮɢɡɦɚɦ ɞɚɧɧɨɝɨ ɝɟɧɚ ɨɬɧɨɫɹɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ: -5T >C 
(rs2243093), Thr145Met (rs6065). 
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ɉɨɥɢɦɨɪɮɢɡɦ GPIBA -5T >C (rs 2243093) ɩɪɨɹɜɥɹɟɬɫɹ ɨɞɧɨɧɭɤɥɟɨɬɢɞɧɨɣ 
ɡɚɦɟɧɨɣ ɬɢɦɢɧɚ (Ɍ) ɧɚ ɰɢɬɨɡɢɧ (ɋ) ɜ ɧɟɬɪɚɧɫɥɢɪɭɟɦɨɣ ɨɛɥɚɫɬɢ ɝɟɧɚ GP1BA, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɪɨɢɫɯɨɞɢɬ ɚɦɢɧɨɤɢɫɥɨɬɧɚɹ ɡɚɦɟɧɚ Val28Ala. Ⱦɚɧɧɵɣ ɜɚɪɢɚɧɬ 
ɩɪɢɜɨɞɢɬ ɤ ɧɚɪɭɲɟɧɢɸ ɪɟɝɭɥɹɬɨɪɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɱɬɨ ɨɤɚɡɵɜɚɟɬ 
ɜɥɢɹɧɢɟ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɬɪɚɧɫɥɹɰɢɢ. ɇɚɥɢɱɢɟ ɚɥɥɟɥɢ ɋ ɭɜɟɥɢɱɢɜɚɟɬ 
ɤɨɥɢɱɟɫɬɜɨ ɤɨɦɩɥɟɤɫɚ GP1b, ɨɛɧɚɪɭɠɢɜɚɟɦɨɟ ɧɚ ɦɟɦɛɪɚɧɚɯ ɬɪɨɦɛɨɰɢɬɨɜ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɥɥɟɥɶ ɋ, ɭɜɟɥɢɱɢɜɚɹ ɷɤɫɩɪɟɫɫɢɸ GP1b ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 
ɬɪɨɦɛɨɰɢɬɚ, ɩɨɜɵɲɚɟɬ ɪɢɫɤ ɬɪɨɦɛɨɨɛɪɚɡɨɜɚɧɢɹ ɜ ɚɪɬɟɪɢɚɥɶɧɨɦ ɪɭɫɥɟ. 
Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɝɟɧɨɬɢɩɨɜ ɋɋ, ɋɌ ɢ ɌɌ ɜ ɨɛɳɟɣ ɩɨɩɭɥɹɰɢɢ ɩɨ ɪɚɡɧɵɦ 
ɢɫɬɨɱɧɢɤɚɦ ɫɨɫɬɚɜɥɹɟɬ ɜ ɫɪɟɞɧɟɦ 0-9%, 17-41% ɢ 54-79% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ [44]. 

ɉɪɢ ɩɨɥɢɦɨɪɮɢɡɦɟ ɝɟɧɚ GP1BA (rs6065) ɩɪɨɢɫɯɨɞɢɬ ɡɚɦɟɧɚ ɰɢɬɨɡɢɧɚ (ɋ) 
ɧɚ ɬɢɦɢɧ (Ɍ) ɜ 482 ɩɨɡɢɰɢɢ ɝɟɧɚ. ɉɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨɞɢɬ ɡɚɦɟɧɚ Thr (ɬɪɟɨɧɢɧɚ) 
ɧɚ Met (ɦɟɬɢɨɧɢɧ) ɜ ɩɨɡɢɰɢɢ 145 ɜ ɛɟɥɤɟ GPIbα. Ɂɚɦɟɧɚ C482T ɥɨɤɚɥɢɡɨɜɚɧɚ ɜ 
ɨɛɥɚɫɬɢ ɫɜɹɡɵɜɚɧɢɹ ɛɟɥɤɨɜɨɝɨ ɤɨɦɩɥɟɤɫɚ GPIb-IX-V ɫ ɥɢɝɚɧɞɚɦɢ ɢ ɦɨɠɟɬ 
ɜɥɢɹɬɶ ɧɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɷɬɨɝɨ ɪɟɰɟɩɬɨɪɚ ɫ ɮɚɤɬɨɪɨɦ ȼɢɥɥɟɛɪɚɧɞɚ, ɱɬɨ ɦɨɠɟɬ 
ɩɪɟɞɪɚɫɩɨɥɚɝɚɬɶ ɤ ɬɪɨɦɛɨɨɛɪɚɡɨɜɚɧɢɸ. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɚɥɥɟɥɟɣ ɩɨ ɟɜɪɨɩɟɣɫɤɨɣ 
ɩɨɩɭɥɹɰɢɢ: ɋ - 91,5%, Ɍ - 8,5% (The genome Aggregation Database (gnomAD)). 

ɍɤɚɡɚɧɧɵɣ ɩɨɥɢɦɨɪɮɢɡɦ ɱɚɫɬɨ ɧɚɛɥɸɞɚɟɬɫɹ ɫɨɜɦɟɫɬɧɨ ɫ ɪɚɡɥɢɱɧɵɦ 
ɱɢɫɥɨɦ ɬɚɧɞɟɦɧɵɯ ɩɨɜɬɨɪɨɜ ɝɟɧɚ GP1BA, ɨɩɪɟɞɟɥɹɸɳɢɦ ɞɥɢɧɭ ɚɤɬɢɜɧɨɣ 
«ɧɨɠɤɢ» ɫɭɛɴɟɞɢɧɢɰɵ 1b. Ȼɨɥɶɲɚɹ ɞɥɢɧɚ ɧɨɠɤɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɨɟ ɫɜɹɡɵɜɚɧɢɟ ɫ ɥɢɝɚɧɞɨɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟ ɬɪɨɦɛɨɰɢɬɚ ɧɚ 
ɩɨɜɪɟɠɞɟɧɧɨɣ ɷɧɞɨɬɟɥɢɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. Ⱦɚɧɧɵɣ ɩɨɥɢɦɨɪɮɢɡɦ 
ɩɪɟɞɩɨɥɚɝɚɟɬ ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ ɩɟɪɟɫɬɪɨɣɤɭ ɢ ɛɨɥɟɟ ɜɵɫɨɤɨɚɤɬɢɜɧɨɟ ɫɨɫɬɨɹɧɢɟ 
ɪɟɰɟɩɬɨɪɧɨɝɨ ɛɟɥɤɚ ɢ ɭ ɛɨɥɶɧɵɯ ɫ ɬɪɨɦɛɨɬɢɱɟɫɤɢɦɢ ɨɫɥɨɠɧɟɧɢɹɦɢ 
ɧɚɛɥɸɞɚɟɬɫɹ ɱɚɳɟ, ɱɟɦ ɭ ɡɞɨɪɨɜɵɯ ɥɢɰ [45]. 

1.3.4 ɉɨɥɢɦɨɪɮɢɡɦ rs2046934 ɝɟɧɚ ȺȾɎ-ɪɟɰɟɩɬɨɪɚ ɬɪɨɦɛɨɰɢɬɨɜ 
P2RY12 

 
Ⱥɞɟɧɨɡɢɧɞɢɮɨɫɮɚɬ (ȺȾɎ) – ɨɞɢɧ ɢɡ ɜɚɠɧɟɣɲɢɯ ɦɟɞɢɚɬɨɪɨɜ ɝɟɦɨɫɬɚɡɚ. 

ȺȾɎ, ɜɵɫɜɨɛɨɠɞɟɧɧɵɣ ɢɡ ɩɨɜɪɟɠɞɟɧɧɵɯ ɫɨɫɭɞɨɜ ɢ ɷɪɢɬɪɨɰɢɬɨɜ, ɢɧɞɭɰɢɪɭɟɬ 
ɚɝɪɟɝɚɰɢɸ ɬɪɨɦɛɨɰɢɬɨɜ ɩɨɫɪɟɞɫɬɜɨɦ ɫɜɹɡɵɜɚɧɢɹ ɫ ɩɭɪɢɧɷɪɝɢɱɟɫɤɢɦɢ 
ɪɟɰɟɩɬɨɪɚɦɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɨɦɛɨɰɢɬɨɜ. ɗɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɚɤɬɢɜɚɰɢɢ 
ɢɧɬɟɝɪɢɧɚ GPIIb-IIIa ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ ɫɜɹɡɵɜɚɧɢɹ ɮɢɛɪɢɧɨɝɟɧɚ [46]. 

ȺȾɎ-ɪɟɰɟɩɬɨɪ, ɭɱɚɫɬɜɭɸɳɢɣ ɜ ɚɝɪɟɝɚɰɢɢ, ɧɚɡɵɜɚɟɦɵɣ P2RY12, 
ɫɜɹɡɵɜɚɟɬɫɹ ɫ G-ɛɟɥɤɨɦ ɢ ɜɥɢɹɟɬ ɧɚ ɢɧɝɢɛɢɪɨɜɚɧɢɟ ɚɞɟɧɢɥɚɬɰɢɤɥɚɡɵ, ɱɬɨ 
ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɧɚɤɨɩɥɟɧɢɟ ɰȺɆɎ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, P2RY12 ɢɝɪɚɟɬ ɤɥɸɱɟɜɭɸ 
ɪɨɥɶ ɜ ɚɝɪɟɝɚɰɢɢ ɬɪɨɦɛɨɰɢɬɨɜ, ɤɨɬɨɪɚɹ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ȺȾɎ. 

Ⱦɚɧɧɵɣ ɬɢɩ ɪɟɰɟɩɬɨɪɨɜ ɚɫɫɨɰɢɢɪɨɜɚɧ ɫ G-ɛɟɥɤɨɦ ɢ ɫɟɦɶ ɪɚɡ 
ɩɟɪɟɲɧɭɪɨɜɵɜɚɟɬ ɦɟɦɛɪɚɧɭ ɬɪɨɦɛɨɰɢɬɚ. Ɍɪɨɦɛɨɰɢɬɵ ɱɟɥɨɜɟɤɚ ɢɦɟɸɬ ɧɚ ɫɜɨɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɞɜɚ ɜɢɞɚ ɪɟɰɟɩɬɨɪɨɜ ȺȾɎ: P2RY1 ɢ P2RY12. Gq-ɫɜɹɡɚɧɧɵɣ 
P2RY1 ɪɟɰɟɩɬɨɪ ɨɬɜɟɱɚɟɬ ɡɚ ɩɟɪɟɯɨɞɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɰɢɬɨɩɥɚɡɦɚɬɢɱɟɫɤɨɝɨ 
Ca2+, ɢɡɦɟɧɟɧɢɟ ɮɨɪɦɵ ɬɪɨɦɛɨɰɢɬɨɜ, ɬɨɝɞɚ ɤɚɤ Gi -ɫɜɹɡɚɧɧɵɣ P2RY12 
ɪɟɰɟɩɬɨɪ ɨɩɨɫɪɟɞɭɟɬ ɢɧɝɢɛɢɪɨɜɚɧɢɟ ɚɞɟɧɢɥɚɬɰɢɤɥɚɡɵ ɢ ɭɫɢɥɢɜɚɟɬ ɚɝɪɟɝɚɰɢɢɸ 
ɬɪɨɦɛɨɰɢɬɨɜ (ɪɢɫɭɧɨɤ 5). 
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Ɋɢɫɭɧɨɤ 5 – AȾɎ-ɪɟɰɟɩɬɨɪɵ ɬɪɨɦɛɨɰɢɬɨɜ P2RY12ɢ P2RY1 

 
Ɋɟɰɟɩɬɨɪɵ P2RY12 ɢɝɪɚɸɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɚɤɬɢɜɚɰɢɢ ɬɪɨɦɛɨɰɢɬɨɜ, 

(ɜɤɥɸɱɚɹ ɚɝɪɟɝɚɰɢɸ, ɫɟɤɪɟɰɢɸ ɢ ɜɵɫɜɨɛɨɠɞɟɧɢɟ ɢɡ ɬɪɨɦɛɨɰɢɬɨɜ ɮɚɤɬɨɪɨɜ 
ɤɨɚɝɭɥɹɰɢɢ, ɤɨɧɮɨɪɦɚɰɢɨɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɦɟɦɛɪɚɧɵ ɬɪɨɦɛɨɰɢɬɨɜ). 
ɂɧɝɢɛɢɪɨɜɚɧɢɟ P2RY12-ɪɟɰɟɩɬɨɪɨɜ ɬɪɨɦɛɨɰɢɬɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɚɜɥɟɧɢɟ 
ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɷɮɮɟɤɬɨɜ, ɭɦɟɧɶɲɚɟɬ ɩɪɨɤɨɚɝɭɥɹɧɬɧɵɣ ɢ ɩɪɨɜɨɫɩɚɥɢɬɟɥɶɧɵɣ 
ɩɨɬɟɧɰɢɚɥ ɬɪɨɦɛɨɰɢɬɨɜ. 

Ƚɟɧ, ɤɨɞɢɪɭɸɳɢɣ ɪɟɰɟɩɬɨɪ P2RY12, ɥɨɤɚɥɢɡɨɜɚɧ ɧɚ ɯɪɨɦɨɫɨɦɟ 3 (3q21-
q25), ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɷɤɡɨɧɨɜ ɢ ɞɜɭɯ ɢɧɬɪɨɧɨɜ. ɗɤɫɩɪɟɫɫɢɪɭɟɬɫɹ ɜ ɬɪɨɦɛɨɰɢɬɚɯ 
ɱɟɥɨɜɟɤɚ. ɉɨɥɢɦɨɪɮɢɡɦ P2RY12-ɪɟɰɟɩɬɨɪɨɜ ɫɨɩɪɹɠɟɧ ɫ ɢɧɬɪɨɧɧɨɣ ɱɚɫɬɶɸ 
ɝɟɧɚ ɢ ɧɟ ɫɜɹɡɚɧ ɫ ɞɟɮɟɤɬɨɦ ɤɨɞɢɪɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

ȼɚɪɢɚɧɬ ɞɢɤɨɝɨ ɬɢɩɚ ɝɚɩɥɨɬɢɩɚ ɧɚɡɜɚɧ H1, ɚ ɢɡɦɟɧɟɧɧɨɝɨ ɝɚɩɥɨɬɢɩɚ 
ɧɚɡɜɚɧ H2. ɉɪɢ ɚɧɚɥɢɡɟ ɤɨɞɢɪɭɸɳɟɣ ɨɛɥɚɫɬɢ ɛɵɥɢ ɨɛɧɚɪɭɠɟɧɵ ɞɜɟ 
ɧɭɤɥɟɨɬɢɞɧɵɟ ɡɚɦɟɧɵ ɜ 18-ɦ ɢ 36-ɦ ɩɨɥɨɠɟɧɢɢ ɨɬ ɫɬɚɪɬɨɜɨɝɨ ɤɨɞɨɧɚ ɫɢɧɬɟɡɚ 
ɛɟɥɤɚ ATG: ɋ18Ɍ ɢ G36Ɍ. ɉɪɢɱɟɦ ɡɚɦɟɧɚ G36T ɧɚɯɨɞɢɬɫɹ ɜ ɫɰɟɩɥɟɧɢɢ ɫ ɬɪɟɦɹ 
ɩɨɥɢɦɨɪɮɢɡɦɚɦɢ ɜ ɢɧɬɪɨɧɟ ɢ ɨɛɪɚɡɭɟɬ ɝɚɩɥɨɬɢɩ H1/H2. ɗɬɢ ɨɞɧɨɧɭɤɥɟɨɬɢɞɧɵɟ 
ɡɚɦɟɧɵ ɧɟ ɢɡɦɟɧɹɸɬ ɚɦɢɧɨɤɢɫɥɨɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɛɟɥɤɚ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, 
ɨɧɢ ɚɫɫɨɰɢɢɪɨɜɚɧɵ ɫ ɩɨɜɵɲɟɧɢɟɦ (G36T) ɢɥɢ ɩɨɧɢɠɟɧɢɟɦ (ɋ18T) 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɬɪɨɦɛɨɰɢɬɨɜ. 

ɉɨɥɭɱɟɧɵ ɞɚɧɧɵɟ ɨ ɧɚɥɢɱɢɢ ɨɛɪɚɬɧɨɝɨ ɫɰɟɩɥɟɧɢɹ – ɚɥɥɟɥɢ 18Ɍ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɚɥɥɟɥɶ 36G ɢ, ɧɚɨɛɨɪɨɬ, ɚɥɥɟɥɢ 18ɋ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɚɥɥɟɥɶ 36Ɍ. 
ɇɚɥɢɱɢɟ ɝɚɩɥɨɬɢɩɚ Ɍ18G36 ɚɫɫɨɰɢɢɪɨɜɚɧɨ ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɪɢɫɤɚ ɪɚɡɜɢɬɢɹ 
ɢɧɮɚɪɤɬɚ ɦɢɨɤɚɪɞɚ ɜɞɜɨɟ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɬɦɟɱɚɥɨɫɶ ɭɦɟɧɶɲɟɧɢɟ ɫɤɨɪɨɫɬɢ ȺȾɎ 
– ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ ɚɝɪɟɝɚɰɢɢ ɬɪɨɦɛɨɰɢɬɨɜ ɭ ɧɨɫɢɬɟɥɟɣ ɝɟɧɨɬɢɩɨɜ 18ɋɌ ɢ 18ɌɌ 
ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɝɟɧɨɬɢɩɨɦ 18ɋɋ. H2 ɝɚɩɥɨɬɢɩ ɝɟɧɚ P2Y12 ɚɫɫɨɰɢɢɪɨɜɚɧ ɫ 
ɩɨɜɵɲɟɧɧɨɣ ȺȾɎ – ɚɝɪɟɝɚɰɢɟɣ ɬɪɨɦɛɨɰɢɬɨɜ ɢ ɫɜɹɡɚɧ ɫ ɩɨɜɵɲɟɧɧɵɦ ɪɢɫɤɨɦ 
ɚɬɟɪɨɬɪɨɦɛɨɡɚ, ɪɚɡɜɢɬɢɹ ɚɬɟɪɨɫɤɥɟɪɨɡɚ ɢ ɫɧɢɠɟɧɧɵɦ ɨɬɜɟɬɨɦ ɧɚ ɞɟɣɫɬɜɢɟ 
ɚɧɬɢɚɝɪɟɝɚɧɬɨɜ. 
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ɋɭɳɟɫɬɜɭɸɬ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɞɨɤɚɡɚɧɚ ɪɨɥɶ ɜɡɚɢɦɨɫɜɹɡɢ ɞɚɧɧɨɝɨ 
ɩɨɥɢɦɨɪɮɢɡɦɚ ɫ ɪɚɡɜɢɬɢɟɦ ɨɫɬɪɵɯ ɬɪɨɦɛɨɬɢɱɟɫɤɢɯ ɧɚɪɭɲɟɧɢɣ ɜ ɫɜɹɡɢ ɫ 
ɨɫɥɚɛɥɟɧɧɵɦ ɨɬɜɟɬɨɦ ɧɚ ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɭɸ ɬɟɪɚɩɢɸ, ɜɵɹɜɥɟɧɚ ɪɨɥɶ ɜ 
ɪɚɡɜɢɬɢɢ ɩɟɪɢɮɟɪɢɱɟɫɤɢɯ ɚɪɬɟɪɢɚɥɶɧɵɯ ɬɪɨɦɛɨɡɨɜ, ɚ ɬɚɤɠɟ ɢɧɮɚɪɤɬɚ ɦɢɨɤɚɪɞɚ 
ɢ ɨɫɬɪɨɝɨ ɤɨɪɨɧɚɪɧɨɝɨ ɫɢɧɞɪɨɦɚ. 

ȼ ɢɫɫɥɟɞɨɜɚɧɢɢ Staritz P. ɢ ɫɨɚɜɬ. ɫɨɨɛɳɚɟɬɫɹ, ɱɬɨ ɧɨɫɢɬɟɥɢ ɦɢɧɨɪɧɨɣ 
ɚɥɥɟɥɢ ɜ ɝɨɦɨɡɢɝɨɬɧɨɦ ɫɨɫɬɨɹɧɢɢ ɝɟɧɚ ȺȾɎ-ɪɟɰɟɩɬɨɪɨɜ P2RY12 ɱɚɳɟ ɢɦɟɥɢ 
ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ ɤ ɤɥɨɩɢɞɨɝɪɟɥɭ (Ɉɒ 5,42, 95% Ⱦɂ 1,82-16,11) [47]. Ɍɚɤɠɟ ɜ 
ɪɚɛɨɬɚɯ Liu, R. ɢ ɫɨɚɜɬ. [48], Yang, H. ɢ ɫɨɚɜɬ. [49] ɛɵɥɢ ɧɚɣɞɟɧɵ ɚɫɫɨɰɢɚɰɢɢ 
ɩɨɥɢɦɨɪɮɢɡɦɨɜ ɝɟɧɚ P2RY12 ɫ ɪɟɡɢɫɬɟɧɬɧɨɫɬɶɸ ɤ ɤɥɨɩɢɞɨɝɪɟɥɭ ɭ ɤɢɬɚɣɫɤɢɯ 
ɩɚɰɢɟɧɬɨɜ ɫ ɢɲɟɦɢɱɟɫɤɢɦ ɢɧɫɭɥɶɬɨɦ. ɉɨ ɦɧɟɧɢɸ ɚɜɬɨɪɨɜ, ɩɨɥɢɦɨɪɮɢɡɦɵ ɜ 
ɚɧɚɥɢɡɢɪɭɟɦɨɦ ɝɟɧɟ ɦɨɝɭɬ ɛɵɬɶ ɫɜɹɡɚɧɵ ɫ ɪɢɫɤɨɦ ɪɚɡɜɢɬɢɹ ɂȻɋ ɢ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɥɟɱɟɧɢɹ ɤɥɨɩɢɞɨɝɪɟɥɨɦ ɩɪɢ ɂȻɋ. Schettert I. T. ɢ ɫɨɚɜɬ. ɜ 
ɤɪɭɩɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɆȺSS II (540 ɩɚɰɢɟɧɬɨɜ) ɡɚ 3 ɝɨɞɚ ɧɚɛɥɸɞɟɧɢɹ ɧɟ 
ɧɚɲɥɢ ɫɜɹɡɢ ɝɚɩɥɨɬɢɩɨɜ ɇ1/ɇ1 ɢ ɇ1/ɇ2 ɫ ɩɨɜɵɲɟɧɢɟɦ ɪɢɫɤɚ ɫɟɪɞɟɱɧɨ-
ɫɨɫɭɞɢɫɬɵɯ ɫɨɛɵɬɢɣ. ɑɚɫɬɨɬɚ ɜɫɬɪɟɱɚɟɦɨɫɬɢ ɝɚɩɥɨɬɢɩɨɜ H1H1, H1H2 ɢ H2H2 
ɩɨ ɪɚɡɧɵɦ ɢɫɬɨɱɧɢɤɚɦ ɫɨɫɬɚɜɥɹɥɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 75,9%, 22% ɢ 2,1% ɫɪɟɞɢ 
ɟɜɪɨɩɟɣɫɤɨɝɨ ɧɚɫɟɥɟɧɢɹ [50]. 

1.3.5 ɉɨɥɢɦɨɪɮɢɡɦ rs4244285 ɝɟɧɚ ɰɢɬɨɯɪɨɦɚ Ɋ450, ɢɡɨɮɟɪɦɟɧɬɚ 
CYP2C19*2 

 
ɐɢɬɨɯɪɨɦ P450 (ɰɢɬɨɯɪɨɦ P450-ɡɚɜɢɫɢɦɚɹ ɦɨɧɨɨɤɫɢɝɟɧɚɡɚ, CYP) 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɬɨɝɟɦ, ɫɨɞɟɪɠɚɳɢɣ ɚɩɨɩɪɨɬɟɢɧ ɢ ɝɟɦɨɜɭɸ ɝɪɭɩɩɭ. ȼ 
ɫɨɫɬɚɜ ɩɨɫɥɟɞɧɟɣ ɜɯɨɞɢɬ ɝɟɦ ɬɢɩɚ b, ɩɪɢɫɨɟɞɢɧɟɧɧɵɣ ɤ ɚɩɨɩɪɨɬɟɢɧɭ ɬɢɨɥɹɬɧɨɣ 
ɫɜɹɡɶɸ ɩɪɢ ɭɱɚɫɬɢɢ ɨɫɬɚɬɤɚ ɰɢɫɬɟɢɧɚ. ɀɟɥɟɡɨ ɜ ɩɪɨɬɨɝɟɦɟ ɢɦɟɟɬ 
ɤɨɨɪɞɢɧɚɰɢɨɧɧɵɟ ɫɜɹɡɢ ɫ ɱɟɬɵɪɶɦɹ ɚɬɨɦɚɦɢ ɚɡɨɬɚ ɱɟɬɵɪɟɯ ɩɢɪɪɨɥɶɧɵɯ ɤɨɥɟɰ 
[51]. ȿɝɨ ɧɚɡɜɚɧɢɟ ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɨɧ ɨɤɪɚɲɟɧ ɢ ɱɬɨ ɦɚɤɫɢɦɭɦ ɩɨɝɥɨɳɟɧɢɹ 
ɤɨɦɩɥɟɤɫɚ ɫ ɨɤɢɫɶɸ ɭɝɥɟɪɨɞɚ ɥɟɠɢɬ ɜ ɨɛɥɚɫɬɢ 450 ɧɦ, ɱɬɨ ɢ ɨɩɪɟɞɟɥɢɥɨ ɟɝɨ 
ɧɚɡɜɚɧɢɟ. 

ɐɢɬɨɯɪɨɦ Ɋ450 ɢɦɟɟɬ ɦɧɨɠɟɫɬɜɨ ɢɡɨɮɨɪɦ – ɢɡɨɮɟɪɦɟɧɬɨɜ. ɉɨ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ Nebert (1987) ɢɯ ɩɪɢɧɹɬɨ ɪɚɡɞɟɥɹɬɶ ɧɚ ɫɟɦɟɣɫɬɜɚ ɢ 
ɩɨɞɫɟɦɟɣɫɬɜɚ. ɋɟɦɟɣɫɬɜɚ ɰɢɬɨɯɪɨɦɨɜ Ɋ450 ɨɛɨɡɧɚɱɚɸɬɫɹ ɪɢɦɫɤɢɦɢ ɰɢɮɪɚɦɢ 
(CYP1, CYP2, CYP3), ɩɨɞɫɟɦɟɣɫɬɜɚ – ɪɢɦɫɤɢɦɢ ɰɢɮɪɚɦɢ ɢ ɥɚɬɢɧɫɤɨɣ ɛɭɤɜɨɣ 
(A, B, C, D, E) [52]. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɢɡɜɟɫɬɧɨ ɨɤɨɥɨ 250 ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɰɢɬɨɯɪɨɦɚ 
Ɋ450, ɢɡ ɧɢɯ ɩɪɢɦɟɪɧɨ 50 – ɜ ɨɪɝɚɧɢɡɦɟ ɱɟɥɨɜɟɤɚ ɢ ɬɨɥɶɤɨ ɲɟɫɬɶ – CYP1A2, 
CYP2C9, CYP2C19, CYP2D6, CYP2E1, CYP3A4 – ɭɱɚɫɬɜɭɸɬ ɜ ɦɟɬɚɛɨɥɢɡɦɟ 
ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ. 

Ʉ ɩɪɢɦɟɪɭ, ɩɨɫɥɟ ɩɟɪɨɪɚɥɶɧɨɝɨ ɩɪɢɟɦɚ ɤɥɨɩɢɞɨɝɪɟɥ ɛɵɫɬɪɨ ɜɫɚɫɵɜɚɟɬɫɹ. 
ȼ ɝɟɩɚɬɨɰɢɬɚɯ ɨɧ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɚɤɬɢɜɧɵɣ ɦɟɬɚɛɨɥɢɬ ɩɨɞ ɜɥɢɹɧɢɟɦ 
ɢɡɨɮɟɪɦɟɧɬɨɜ ɰɢɬɨɯɪɨɦɚ Ɋ450, ɨɫɧɨɜɧɵɦ ɢɡ ɤɨɬɨɪɵɯ ɜ ɷɬɨɦ ɩɪɨɰɟɫɫɟ ɢ 
ɹɜɥɹɟɬɫɹ CYP2C19. Ɉɛɪɚɡɨɜɚɜɲɢɣɫɹ ɚɤɬɢɜɧɵɣ ɦɟɬɚɛɨɥɢɬ ɤɥɨɩɢɞɨɝɪɟɥɚ 
ɩɨɩɚɞɚɟɬ ɜ ɫɢɫɬɟɦɧɵɣ ɤɪɨɜɨɬɨɤ ɢ ɛɥɨɤɢɪɭɟɬ ȺȾɎ-ɪɟɰɟɩɬɨɪɵ ɬɪɨɦɛɨɰɢɬɨɜ 
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(P2RY12), ɜɵɡɵɜɚɹ ɚɧɬɢɚɝɪɟɝɚɧɬɧɵɣ ɷɮɮɟɤɬ ɢ ɩɪɨɮɢɥɚɤɬɢɤɭ ɬɪɨɦɛɨɬɢɱɟɫɤɢɯ 
ɨɫɥɨɠɧɟɧɢɣ [53]. 

Ƚɟɧ CYP2C19, ɤɨɞɢɪɭɸɳɢɣ ɫɬɪɭɤɬɭɪɭ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɮɟɪɦɟɧɬɚ 
CYP2C19, ɥɨɤɚɥɢɡɭɟɬɫɹ ɧɚ ɯɪɨɦɨɫɨɦɟ 10 (10q24.1 – q24.3) ɢ ɤɨɞɢɪɭɟɬ 490 
ɚɦɢɧɨɤɢɫɥɨɬ. ɇɟɫɤɨɥɶɤɨ ɩɨɥɢɦɨɪɮɢɡɦɨɜ ɷɬɨɝɨ ɝɟɧɚ ɦɨɝɭɬ ɛɵɬɶ ɫɜɹɡɚɧɵ ɫɨ 
ɫɧɢɠɟɧɢɟɦ ɚɤɬɢɜɧɨɫɬɢ ɮɟɪɦɟɧɬɚ. Ɉɫɧɨɜɧɚɹ ―ɜɪɟɞɧɚɹ‖ ɚɥɥɟɥɶ, CYP2C19*2, 
ɹɜɥɹɟɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ ɡɚɦɟɧɵ ɝɭɚɧɢɧɚ (G) ɜ ɚɞɟɧɢɧ (A) ɜ ɩɨɥɨɠɟɧɢɢ 681 ɜ 
ɷɤɡɨɧɟ 5 (rs4244285), ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɚɛɟɪɪɚɧɬɧɨɝɨ ɫɚɣɬɚ 
ɫɩɥɚɣɫɢɧɝɚ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɚɢɛɨɥɟɟ ɱɚɫɬɵɣ ɞɟɮɟɤɬ CYP2C19 ɜɨ ɜɫɟɯ 
ɩɨɩɭɥɹɰɢɹɯ [54]. CYP2C19*3 (636G>A) ɫɱɢɬɚɟɬɫɹ ɧɚɢɛɨɥɟɟ ɜɚɠɧɨɣ ɚɥɥɟɥɶɸ, ɜ 
ɤɨɬɨɪɨɣ ɬɨɱɟɱɧɚɹ ɦɭɬɚɰɢɹ ɜ ɷɤɡɨɧɟ 4 ɩɪɢɜɨɞɢɬ ɤ ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɦɭ ɫɬɨɩ-
ɤɨɞɨɧɭ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɤ ɧɟɮɭɧɤɰɢɨɧɚɥɶɧɨɦɭ ɛɟɥɤɭ [55]. CYP2C19*2 ɢ 
CYP2C19*3 ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɚɥɥɟɥɹɦɢ, ɤɨɞɢɪɭɸɳɢɦɢ 
ɮɟɪɦɟɧɬɵ ɫ ɩɨɧɢɠɟɧɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɦɟɱɚɟɬɫɹ, ɱɬɨ ɥɸɞɢ, ɝɨɦɨɡɢɝɨɬɧɵɟ ɩɨ CYP2C19*2 ɢ 
CYP2C19*3 ɚɥɥɟɥɹɦ ɫɱɢɬɚɸɬɫɹ ɦɟɞɥɟɧɧɵɦɢ ɦɟɬɚɛɨɥɢɡɚɬɨɪɚɦɢ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ 
ɩɚɰɢɟɧɬɵ ɫ CYP2C19*1 ɚɥɥɟɥɶɸ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ ɤɚɤ ɛɵɫɬɪɵɟ 
ɦɟɬɚɛɨɥɢɡɚɬɨɪɵ. ɇɟɞɚɜɧɨ ɛɵɥ ɨɬɤɪɵɬ ɧɨɜɵɣ ɜɚɪɢɚɧɬ CYP2C19*17 ɚɥɥɟɥɟɣ, 
ɤɨɬɨɪɵɣ ɫɜɹɡɚɧ ɫ ɩɨɜɵɲɟɧɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɮɟɪɦɟɧɬɚ ɢ ɧɚɡɵɜɚɟɬɫɹ 
ɫɜɟɪɯɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɦ ɦɟɬɚɛɨɥɢɡɚɬɨɪɨɦ [56]. ɋɨɨɛɳɚɥɨɫɶ, ɱɬɨ ɚɥɥɟɥɶ 
CYP2C19*17 ɫɜɹɡɚɧɚ ɫ ɜɵɫɨɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ CYP2C19 ɢ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɚ ɭ 
18–28% ɜ ɟɜɪɨɩɟɣɫɤɨɣ ɩɨɩɭɥɹɰɢɢ, ɭ 17–18% ɚɮɪɢɤɚɧɰɟɜ ɢ ɭ 0,3–4% ɚɡɢɚɬɫɤɨɣ 
ɩɨɩɭɥɹɰɢɢ. CYP2C19*17 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ -806 C> T ɨɞɧɨɧɭɤɥɟɨɬɢɞɧɵɣ 
ɩɨɥɢɦɨɪɮɢɡɦ, ɤɨɬɨɪɵɣ ɜɵɡɵɜɚɟɬ ɫɩɟɰɢɮɢɱɟɫɤɨɟ ɫɜɹɡɵɜɚɧɢɟ ɹɞɟɪɧɨɝɨ ɛɟɥɤɚ ɫ 
5'-ɮɥɚɧɤɢɪɭɸɳɟɣ ɨɛɥɚɫɬɶɸ. ɗɬɨ ɫɜɹɡɵɜɚɧɢɟ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ 
ɬɪɚɧɫɤɪɢɩɰɢɢ ɝɟɧɨɜ ɢ ɜɵɫɨɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɮɟɪɦɟɧɬɨɜ. 

Ɋɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ ɮɟɧɨɬɢɩɚ CYP2C19 ɫɨ ɫɥɚɛɵɦ ɦɟɬɚɛɨɥɢɡɦɨɦ 
ɫɨɫɬɚɜɥɹɟɬ 2-5% ɫɪɟɞɢ ɤɚɜɤɚɡɰɟɜ ɢ ɚɮɪɢɤɚɧɰɟɜ ɢ ɨɤɨɥɨ 15% ɭ ɚɡɢɚɬɨɜ. Ȼɵɥɨ 
ɩɪɟɞɥɨɠɟɧɨ, ɱɬɨ ɚɥɥɟɥɢ CYP2C19*2 ɢ *3 ɨɛɴɹɫɧɹɸɬ ɨɬ 50% ɞɨ 90% ɮɟɧɨɬɢɩɚ 
ɫɨ ɫɥɚɛɵɦ ɦɟɬɚɛɨɥɢɡɦɨɦ. ɑɚɫɬɨɬɵ ɚɥɥɟɥɟɣ CYP2C19 ɫɪɟɞɢ ɧɚɫɟɥɟɧɢɹ ɂɪɚɧɚ 
ɫɨɫɬɚɜɥɹɥɢ 21,4% 1,7% ɢ 27,1% ɞɥɹ ɚɥɥɟɥɟɣ CYP2C19*2, CYP2C19*3 ɢ 
CYP2C19*17 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ [57]. 

Ʉɚɤ ɨɩɢɫɵɜɚɥɨɫɶ ɜɵɲɟ, ɜ ɨɛɪɚɡɨɜɚɧɢɟ ɚɤɬɢɜɧɨɝɨ ɦɟɬɚɛɨɥɢɬɚ 
ɤɥɨɩɢɞɨɝɪɟɥɚ, ɢɧɝɢɛɢɪɭɸɳɟɝɨ ɫɜɹɡɵɜɚɧɢɟ ȺȾɎ ɫ ɪɟɰɟɩɬɨɪɚɦɢ ɬɪɨɦɛɨɰɢɬɨɜ 
P2RY12 ɢ ɬɟɦ ɫɚɦɵɦ ɭɝɧɟɬɚɸɳɟɝɨ ɚɝɪɟɝɚɰɢɸ ɬɪɨɦɛɨɰɢɬɨɜ, ɜɨɜɥɟɱɟɧ ɛɟɥɨɤ 
CYP2C19. Ɂɚɦɟɧɚ G681A ɜ ɝɟɧɟ CYP2C19 (rs4244285) ɨɩɪɟɞɟɥɹɟɬ ɢɡɦɟɧɟɧɢɟ 
ɪɚɦɤɢ ɫɱɢɬɵɜɚɧɢɹ ɦɊɇɄ ɢ ɫɢɧɬɟɡ ɛɟɥɤɚ ɫ ɧɢɡɤɨɣ ɦɟɬɚɛɨɥɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ, 
ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɛɨɥɟɟ ɫɥɚɛɨɦɭ ɚɧɬɢɚɝɪɟɝɚɧɬɧɨɦɭ ɷɮɮɟɤɬɭ ɤɥɨɩɢɞɨɝɪɟɥɚ, ɢ 
ɛɨɥɟɟ ɜɵɫɨɤɨɦɭ ɪɢɫɤɭ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɵɯ ɨɫɥɨɠɧɟɧɢɣ, ɬɚɤɢɯ ɤɚɤ ɬɪɨɦɛɨɡ 
ɫɬɟɧɬɨɜ ɢ ɨɫɬɪɵɟ ɤɨɪɨɧɚɪɧɵɟ ɫɢɧɞɪɨɦɵ. 

ɂɦɟɟɬɫɹ ɦɧɨɠɟɫɬɜɨ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɨɫɜɹɳɟɧɧɵɯ ɪɨɥɢ ɰɢɬɨɯɪɨɦɚ Ɋ450 ɜ 
ɦɟɬɚɛɨɥɢɡɦɟ ɤɥɨɩɢɞɨɝɪɟɥɚ ɩɪɢ ɟɝɨ ɧɚɡɧɚɱɟɧɢɢ ɛɨɥɶɧɵɦ ɩɪɢ ɢɧɮɚɪɤɬɟ 
ɦɢɨɤɚɪɞɚ ɩɨɫɥɟ ɢɦɩɥɚɧɬɚɰɢɢ ɤɨɪɨɧɚɪɧɨɝɨ ɫɬɟɧɬɚ [58]. Ʉɥɨɩɢɞɨɝɪɟɥ ɹɜɥɹɟɬɫɹ 
ɩɪɨɥɟɤɚɪɫɬɜɨɦ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɟɨɛɪɚɡɨɜɚɧ ɜ ɚɤɬɢɜɧɵɣ ɦɟɬɚɛɨɥɢɬ. ȼ 
ɝɟɧɚɯ, ɤɨɞɢɪɭɸɳɢɯ ɢɡɨɮɨɪɦɵ ɋYP, ɤɨɬɨɪɵɟ ɭɱɚɫɬɜɭɸɬ ɜ ɚɤɬɢɜɢɪɨɜɚɧɢɢ 
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ɤɥɨɩɢɞɨɝɪɟɥɚ, ɨɛɧɚɪɭɠɟɧɨ ɧɟɫɤɨɥɶɤɨ ɩɨɥɢɦɨɪɮɢɡɦɨɜ (3Ⱥ4/5, 2ɋ19, 2ȼ6, ɢ 
1Ⱥ2). ɉɪɨɜɟɞɟɧɵ ɮɚɪɦɚɤɨɥɨɝɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɜɹɡɢ ɦɟɠɞɭ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɜɚɪɢɚɧɬɚɦɢ ɷɬɢɯ ɝɟɧɨɜ ɢ ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɵɦ ɷɮɮɟɤɬɨɦ 
ɤɥɨɩɢɞɨɝɪɟɥɚ (ɟɝɨ ɜɥɢɹɧɢɟɦ ɧɚ ɚɝɪɟɝɚɰɢɸ ɬɪɨɦɛɨɰɢɬɨɜ). ɗɬɢ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɩɨɤɚɡɚɥɢ, ɱɬɨ ɨɫɧɨɜɧɵɦ ɝɟɧɨɬɢɩɨɦ, ɨɩɪɟɞɟɥɹɸɳɢɦ ɮɚɪɦɚɤɨɞɢɧɚɦɢɱɟɫɤɭɸ 
ɪɟɚɤɰɢɸ ɧɚ ɤɥɨɩɢɞɨɝɪɟɥ ɭ ɡɞɨɪɨɜɵɯ ɥɸɞɟɣ, ɹɜɥɹɟɬɫɹ CYP2C19 [59]. 

Seiji Hokimoto ɢ ɫɨɚɜɬ. [58] ɩɪɨɜɟɥɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚ 174 ɩɚɰɢɟɧɬɚɯ ɫ 
ɨɩɪɟɞɟɥɟɧɢɟɦ CYP2C19 ɝɟɧɨɬɢɩɚ, ɢɡɦɟɪɟɧɢɟɦ ɚɝɪɟɝɚɰɢɢ ɬɪɨɦɛɨɰɢɬɨɜ ɢ 
ɨɰɟɧɤɨɣ ɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɝɟɧɨɬɢɩɨɦ CYP2C19 ɢ ɪɟɚɤɬɢɜɧɨɫɬɶɸ ɬɪɨɦɛɨɰɢɬɨɜ 
ɜ ɬɟɱɟɧɢɟ 24 ɱɚɫɨɜ ɩɨɫɥɟ ɜɜɟɞɟɧɢɹ ɤɥɨɩɢɞɨɝɪɟɥɚ ɢ ɪɢɫɤ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɵɯ 
ɫɨɛɵɬɢɣ ɜ ɬɟɱɟɧɢɟ 18 ɦɟɫɹɰɟɜ ɧɚɛɥɸɞɟɧɢɹ. Ȼɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɭ ɩɚɰɢɟɧɬɨɜ ɫ 
ɩɨɧɢɠɟɧɧɨɣ ɮɭɧɤɰɢɟɣ CYP2C19 ɢɡ-ɡɚ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɩɨɥɢɦɨɪɮɢɡɦɚ, 
ɨɛɭɫɥɨɜɥɢɜɚɸɳɟɝɨ ɦɟɞɥɟɧɧɵɣ ɦɟɬɚɛɨɥɢɡɦ ɤɥɨɩɢɞɨɝɪɟɥɚ, ɢɦɟɸɬ ɛɨɥɟɟ 
ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɵɯ ɫɨɛɵɬɢɣ (ɫɦɟɪɬɶ, ɢɧɮɚɪɤɬ ɦɢɨɤɚɪɞɚ, 
ɢɧɫɭɥɶɬ), ɱɟɦ ɩɚɰɢɟɧɬɵ ɫ ɧɨɪɦɚɥɶɧɨɣ ɮɭɧɤɰɢɟɣ CYP2C19. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɭ 
ɛɨɥɶɧɵɯ ɫ ɦɟɞɥɟɧɧɵɦ ɦɟɬɚɛɨɥɢɡɦɨɦ ɤɥɨɩɢɞɨɝɪɟɥɚ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɫɫɦɨɬɪɟɧɵ 
ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ ɫɬɪɚɬɟɝɢɢ ɥɟɱɟɧɢɹ. Ɋɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ ɥɢɰ, ɢɦɟɸɳɢɯ 
ɩɨɥɢɦɨɪɮɢɡɦ CYP2C19, ɨɛɭɫɥɚɜɥɢɜɚɸɳɢɣ ɦɟɬɚɛɨɥɢɡɦ ɩɨ ɦɟɞɥɟɧɧɨɦɭ ɬɢɩɭ, 
ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ ɜ ȼɨɫɬɨɱɧɨɣ Ⱥɡɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɹɩɨɧɫɤɨɣ, ɱɟɦ ɭ ɥɸɞɟɣ ɜ 
ɡɚɩɚɞɧɵɯ ɫɬɪɚɧɚɯ. 

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜɥɢɹɧɢɟ ɜɚɪɢɚɧɬɚ CYP2C19*2 ɧɚ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɵɟ 
ɫɨɛɵɬɢɹ ɨɩɢɫɚɧɨ ɦɧɨɝɢɦɢ ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ. ȼ ɧɟɤɨɬɨɪɵɯ ɫɚɦɵɯ ɪɚɧɧɢɯ ɢɡ 
ɷɬɢɯ ɪɚɛɨɬɚɯ ɫɨɨɛɳɚɥɨɫɶ, ɱɬɨ ɩɚɰɢɟɧɬɵ, ɩɨɥɭɱɚɜɲɢɟ ɤɥɨɩɢɞɨɝɪɟɥ, ɭ ɤɨɬɨɪɵɯ 
ɛɵɥɚ ɯɨɬɹ ɛɵ ɨɞɧɚ ɤɨɩɢɹ ɚɥɥɟɥɢ CYP2C19*2, ɢɦɟɥɢ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ 
ɜɵɫɨɤɭɸ ɜɟɪɨɹɬɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɫɟɪɶɟɡɧɨɝɨ ɩɨɛɨɱɧɨɝɨ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɨɝɨ 
ɫɨɛɵɬɢɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɥɸɞɶɦɢ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɝɨɦɨɡɢɝɨɬɧɵɦɢ ɩɨ CYP2C19*1 
ɚɥɥɟɥɢ. 

ɑɚɫɬɨɬɚ ɝɟɧɨɬɢɩɨɜ ɩɨ CYP2C19, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɟɞɥɟɧɧɵɦ 
ɦɟɬɚɛɨɥɢɡɚɬɨɪɚɦ (ɝɟɧɨɬɢɩɵ CYP2C19*1/*2 ɢ CYP2C19*2/*2), ɜ ɪɨɫɫɢɣɫɤɨɣ 
ɩɨɩɭɥɹɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 11,4%, ɱɬɨ ɫɨɩɨɫɬɚɜɢɦɨ ɫ ɟɜɪɨɩɟɣɫɤɢɦɢ ɷɬɧɢɱɟɫɤɢɦɢ 
ɝɪɭɩɩɚɦɢ [60]. Ɉɞɧɚɤɨ ɭ ɪɨɫɫɢɣɫɤɢɯ ɩɚɰɢɟɧɬɨɜ ɫ ɂȻɋ ɝɟɧɨɬɢɩɵ CYP2C19, 
ɫɜɹɡɚɧɧɵɟ ɫ ɦɟɞɥɟɧɧɵɦ ɦɟɬɚɛɨɥɢɡɦɨɦ, ɦɨɝɭɬ ɜɫɬɪɟɱɚɬɶɫɹ ɫ ɱɚɫɬɨɬɨɣ ɞɨ 27,3% 
[61]. Ⱥɥɥɟɥɶ CYP2C19*3, ɧɨɫɢɬɟɥɶɫɬɜɨ ɤɨɬɨɪɨɣ ɬɚɤɠɟ ɚɫɫɨɰɢɢɪɨɜɚɧɨ ɫ 
ɭɝɧɟɬɟɧɢɟɦ ɨɛɪɚɡɨɜɚɧɢɹ ɚɤɬɢɜɧɨɝɨ ɦɟɬɚɛɨɥɢɬɚ ɤɥɨɩɢɞɨɝɪɟɥɚ, ɜ ɪɨɫɫɢɣɫɤɨɣ 
ɩɨɩɭɥɹɰɢɢ ɜɫɬɪɟɱɚɟɬɫɹ ɨɱɟɧɶ ɪɟɞɤɨ, ɦɟɧɟɟ ɱɟɦ ɜ 1% ɫɥɭɱɚɟɜ. 

ȼ ɧɟɞɚɜɧɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɩɨɥɢɦɨɪɮɢɡɦɨɜ ɝɟɧɨɜ, 
ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɯ ɫ ɪɚɡɜɢɬɢɟɦ ɋɋɁ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɭ ɩɚɰɢɟɧɬɨɜ ɩɨɫɥɟ 
ȺɄɒ ɩɪɢ ɧɚɥɢɱɢɢ ɤɨɦɛɢɧɚɰɢɢ ɪɟɞɤɢɯ ɚɥɥɟɥɟɣ ɝɟɧɨɜ ITGB3 (rs5918) ɢ 
ɋYP2C19*2 ɢɥɢ ɋYP2C19*2 ɢ ITGA2 (rs1126643), ɚ ɬɚɤɠɟ ɪɟɞɤɨɣ ɚɥɥɟɥɢ ɝɟɧɚ 
ɋYP2C19*2 ɱɚɳɟ ɜɫɬɪɟɱɚɥɢɫɶ ɢɧɮɚɪɤɬ ɦɢɨɤɚɪɞɚ ɢ ɨɫɬɪɨɟ ɧɚɪɭɲɟɧɢɟ 
ɦɨɡɝɨɜɨɝɨ ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɧɚɥɢɱɢɟɦ ɞɪɭɝɢɯ ɝɟɧɟɬɢɱɟɫɤɢɯ 
ɤɨɦɛɢɧɚɰɢɣ. ɇɚɣɞɟɧɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɧɨɫɢɬɟɥɶɫɬɜɚ ɤɨɦɛɢɧɚɰɢɢ ɦɭɬɚɧɬɧɵɯ 
ɚɥɥɟɥɟɣ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ ɩɪɟɞɢɤɬɨɪɨɦ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɵɯ ɡɚɛɨɥɟɜɚɧɢɣ ɭ 
ɩɚɰɢɟɧɬɨɜ ɩɨɫɥɟ ȺɄɒ [62]. 
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɨ ɫɢɯ ɩɨɪ ɨɫɬɚɟɬɫɹ ɧɟɹɫɧɵɦ, ɜ ɤɚɤɨɣ ɫɬɟɩɟɧɢ 
ɝɟɧɟɬɢɱɟɫɤɢɟ ɩɨɥɢɦɨɪɮɢɡɦɵ ɨɩɪɟɞɟɥɹɸɬ ɚɝɪɟɝɚɰɢɸ ɬɪɨɦɛɨɰɢɬɨɜ ɭ ɥɢɰ, 
ɩɨɥɭɱɚɜɲɢɯ ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɵɟ ɩɪɟɩɚɪɚɬɵ, ɬɚɤɢɟ ɤɚɤ ɚɫɩɢɪɢɧ ɢ ɤɥɨɩɢɞɨɝɪɟɥ. 
Ʌɢɬɟɪɚɬɭɪɧɵɟ ɞɚɧɧɵɟ ɨ ɫɜɹɡɢ ɪɚɡɥɢɱɧɵɯ ɩɨɥɢɦɨɪɮɧɵɯ ɦɚɪɤɟɪɨɜ ɝɟɧɨɜ-
ɤɚɧɞɢɞɚɬɨɜ ɫ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɬɟɪɚɩɢɢ ɨɫɧɨɜɧɵɦɢ ɤɥɚɫɫɚɦɢ 
ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɡɚɱɚɫɬɭɸ ɹɜɥɹɸɬɫɹ ɩɪɨɬɢɜɨɪɟɱɢɜɵɦɢ. ȼ ɫɜɹɡɢ 
ɫ ɷɬɢɦ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɚɤɬɭɚɥɟɧ ɩɨɢɫɤ ɢ ɞɚɥɶɧɟɣɲɟɟ ɢɫɫɥɟɞɨɜɚɧɢɟ 
ɝɟɧɟɬɢɱɟɫɤɢɯ ɩɪɟɞɢɤɬɨɪɨɜ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɩɪɢɦɟɧɟɧɢɹ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ 
ɚɧɬɢɚɝɪɟɝɚɧɬɚ. 

ȼɚɠɧɨ ɩɨɧɢɦɚɬɶ, ɱɬɨ ɩɪɢɫɭɬɫɬɜɢɟ «ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɣ» ɩɨɥɢɦɨɪɮɧɨɣ 
ɚɥɥɟɥɢ ɹɜɥɹɟɬɫɹ ɜɟɪɨɹɬɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɧɟɥɶɡɹ 
ɩɟɪɟɨɰɟɧɢɜɚɬɶ – ɡɧɚɧɢɹ ɨ ɝɟɧɨɬɢɩɟ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɟ ɢɦɟɸɬ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ 
ɪɨɥɢ, ɚ ɹɜɥɹɸɬɫɹ ɤɨɦɩɨɧɟɧɬɨɦ ɤɨɦɩɥɟɤɫɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɚɰɢɟɧɬɚ. 

ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɝɟɧɟɬɢɱɟɫɤɨɟ 
ɬɟɫɬɢɪɨɜɚɧɢɟ ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɢ ɤ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɵɦ 
ɩɪɟɩɚɪɚɬɚɦ ɭ ɛɨɥɶɧɵɯ ɂȻɋ ɩɨɡɜɨɥɢɬ ɩɪɢɛɥɢɡɢɬɶɫɹ ɤ ɮɨɪɦɚɬɭ 
ɩɟɪɫɨɧɚɥɢɡɢɪɨɜɚɧɧɨɣ ɦɟɞɢɰɢɧɵ, ɨɫɧɨɜɧɨɦɭ ɧɚ ɩɪɢɦɟɧɟɧɢɢ ɫɯɟɦ ɥɟɱɟɧɢɹ ɫ 
ɭɱɟɬɨɦ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɝɟɧɟɬɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɚɰɢɟɧɬɚ, 
ɩɟɪɫɨɧɚɥɢɡɢɪɨɜɚɧɧɵɣ ɜɵɛɨɪ ɚɧɬɢɚɝɪɟɝɚɧɬɨɜ, ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɪɚɡɜɢɬɢɹ 
ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ ɬɟɦ ɢɥɢ ɢɧɵɦ ɩɪɟɩɚɪɚɬɚɦ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɬɪɨɦɛɨɰɢɬ – ɨɞɢɧ ɢɡ ɝɥɚɜɧɵɯ ɭɱɚɫɬɧɢɤɨɜ ɬɪɨɦɛɨɡɚ, 
ɦɟɯɚɧɢɡɦ ɬɪɨɦɛɨɨɛɪɚɡɨɜɚɧɢɹ – ɤɨɦɩɥɟɤɫɧɵɣ, ɢ ɨɰɟɧɤɚ ɮɭɧɤɰɢɢ ɬɪɨɦɛɨɰɢɬɚ ɧɟ 
ɞɚɟɬ ɨɞɧɨɡɧɚɱɧɨɝɨ ɩɪɨɝɧɨɡɚ ɭ ɤɨɧɤɪɟɬɧɨɝɨ ɩɚɰɢɟɧɬɚ ɢɡ-ɡɚ ɜɥɢɹɧɢɹ ɦɧɨɝɢɯ 
ɞɪɭɝɢɯ ɮɚɤɬɨɪɨɜ. ɉɟɪɫɨɧɚɥɢɡɚɰɢɹ ɜ ɬɨɦ ɢ ɡɚɤɥɸɱɚɟɬɫɹ, ɱɬɨɛɵ ɨɰɟɧɢɬɶ ɪɢɫɤ ɭ 
ɤɨɧɤɪɟɬɧɨɝɨ ɩɚɰɢɟɧɬɚ ɧɟ ɨɞɧɢɦ ɬɟɫɬɨɦ, ɚ ɤɨɦɩɥɟɤɫɧɵɦ ɩɨɞɯɨɞɨɦ, ɭɱɢɬɵɜɚɹ 
ɨɫɨɛɟɧɧɨɫɬɢ ɤɨɧɤɪɟɬɧɨɝɨ ɛɨɥɶɧɨɝɨ. ɉɨɤɚ ɭ ɩɚɰɢɟɧɬɨɜ ɫ ɂȻɋ ɨɞɧɨɡɧɚɱɧɨ ɧɟ 
ɞɨɤɚɡɚɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɫɬɨɜ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɚɤɬɢɜɧɨɫɬɢ 
ɬɪɨɦɛɨɰɢɬɨɜ ɞɥɹ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɨɣ ɬɟɪɚɩɢɢ. Ɉɫɧɨɜɧɵɦɢ 
ɬɪɭɞɧɨɫɬɹɦɢ ɧɚ ɩɭɬɢ ɩɟɪɫɨɧɚɥɢɡɚɰɢɢ ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɨɣ ɬɟɪɚɩɢɢ ɨɫɬɚɸɬɫɹ 
ɜɵɛɨɪ ɦɟɬɨɞɚ ɨɰɟɧɤɢ ɚɤɬɢɜɧɨɫɬɢ ɬɪɨɦɛɨɰɢɬɨɜ ɧɚ ɬɟɪɚɩɢɢ, ɨɬɫɭɬɫɬɜɢɟ 
ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ ɞɚɧɧɵɯ ɦɟɬɨɞɨɜ, ɜɥɢɹɧɢɟ ɦɧɨɝɢɯ ɮɚɤɬɨɪɨɜ ɧɚ ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ ɤ 
ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɨɣ ɬɟɪɚɩɢɢ. ȼɨɡɦɨɠɧɨ, ɢɡɨɥɢɪɨɜɚɧɧɨɟ ɢɡɦɟɪɟɧɢɟ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɬɪɨɦɛɨɰɢɬɨɜ ɢ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɬɟɪɚɩɢɢ ɧɚ ɟɟ 
ɨɫɧɨɜɟ ɧɟ ɩɪɢɧɟɫɟɬ ɠɟɥɚɟɦɨɝɨ ɫɧɢɠɟɧɢɹ ɫɥɭɱɚɟɜ ɬɪɨɦɛɨɡɨɜ, ɧɨ ɢɡɭɱɟɧɢɟ ɟɟ ɜ 
ɤɨɦɩɥɟɤɫɟ ɫ ɞɪɭɝɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ – ɷɧɞɨɬɟɥɢɚɥɶɧɨɣ ɮɭɧɤɰɢɟɣ, 
ɝɟɧɟɬɢɱɟɫɤɨɣ ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɶɸ, ɜɵɪɚɠɟɧɧɨɫɬɶɸ ɚɬɟɪɨɫɤɥɟɪɨɡɚ, 
ɚɤɬɢɜɧɨɫɬɶɸ ɢɦɦɭɧɧɨɣ ɫɢɫɬɟɦɵ ɩɨɡɜɨɥɢɬ ɧɚɣɬɢ ɩɪɚɜɢɥɶɧɵɣ ɩɭɬɶ ɤ 
ɩɟɪɫɨɧɚɥɢɡɢɪɨɜɚɧɧɨɣ ɦɟɞɢɰɢɧɟ.  
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2 ɆȺɌȿɊɂȺɅɕ ɂ ɆȿɌɈȾɕ 

2.1 Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢя 
 
ɂɫɫɥɟɞɨɜɚɧɢɟ ɛɵɥɨ ɜɵɩɨɥɧɟɧɨ ɧɚ ɛɚɡɟ ɇɉɅɆȽɆɂ ɋɎɍ ɜ ɝ. 

Ʉɪɚɫɧɨɹɪɫɤɟ. ȼ ɚɧɚɥɢɡ ɜɤɥɸɱɟɧɨ 129 ɩɚɰɢɟɧɬɨɜ (108 (83,7%) ɦɭɠɱɢɧ ɢ 21 
(16,3%) ɠɟɧɳɢɧɚ) ɫ ɞɢɚɝɧɨɡɨɦ ɂȻɋ, ɩɨɫɬɭɩɢɜɲɢɯ ɧɚ ɥɟɱɟɧɢɟ ɜ Ɏɟɞɟɪɚɥɶɧɨɟ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ ɭɱɪɟɠɞɟɧɢɟ «Ɏɟɞɟɪɚɥɶɧɵɣ ɰɟɧɬɪ ɫɟɪɞɟɱɧɨ-
ɫɨɫɭɞɢɫɬɨɣ ɯɢɪɭɪɝɢɢ» Ɇɢɧɢɫɬɟɪɫɬɜɚ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
(ɝ. Ʉɪɚɫɧɨɹɪɫɤ). ɋɪɟɞɧɢɣ ɜɨɡɪɚɫɬ – 66±6,68 ɥɟɬ. ɍ ɜɫɟɯ ɩɚɰɢɟɧɬɨɜ 
ɚɬɟɪɨɫɤɥɟɪɨɬɢɱɟɫɤɨɟ ɩɨɪɚɠɟɧɢɟ ɤɨɪɨɧɚɪɧɵɯ ɚɪɬɟɪɢɣ, ɩɨɞɬɜɟɪɠɞɟɧɧɨɟ 
ɤɨɪɨɧɚɪɨɚɧɝɢɨɝɪɚɮɢɟɣ. 

ȼɫɟɦ ɩɚɰɢɟɧɬɚɦ ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɜɵɩɨɥɧɹɥɫɹ ɪɚɡɜɟɪɧɭɬɵɣ ɚɧɚɥɢɡ ɤɪɨɜɢ 
ɧɚ ɝɟɦɚɬɨɥɨɝɢɱɟɫɤɨɦ ɚɧɚɥɢɡɚɬɨɪɟ SYSMEX XT-1800i, Rocher (ɒɜɟɣɰɚɪɢɹ) ɢ 
ɛɢɨɯɢɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɤɪɨɜɢ ɧɚ ɚɧɚɥɢɡɚɬɨɪɟ Furuno CA – 400 (əɩɨɧɢɹ), ɚɧɚɥɢɡ 
ɤɪɨɜɢ ɧɚ ɝɟɦɨɫɬɚɡ (ɚɤɬɢɜɢɪɨɜɚɧɧɨɟ ɱɚɫɬɢɱɧɨɟ ɬɪɨɦɛɨɩɥɚɫɬɢɧɨɜɨɟ ɜɪɟɦɹ, 
ɩɪɨɬɪɨɦɛɢɧɨɜɨɟ ɜɪɟɦɹ, ɤɨɧɰɟɧɬɪɚɰɢɹ ɮɢɛɪɢɧɨɝɟɧɚ) ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ ɧɚ 
ɤɨɚɝɭɥɨɦɟɬɪɢɱɟɫɤɨɦ ɚɧɚɥɢɡɚɬɨɪɟ ACL 9000, ɋɒȺ, ɚɝɪɟɝɚɰɢɹ ɬɪɨɦɛɨɰɢɬɨɜ ɧɚ 
ɨɩɬɢɱɟɫɤɨɦ ɚɝɪɟɝɨɦɟɬɪɟ Chronolog 490, ɋɒȺ ɫ ɢɧɞɭɤɬɨɪɚɦɢ: ȺȾɎ 5 µɆ ɢ 
Ⱥɪɚɯɢɞɨɧɨɜɨɣ ɤɢɫɥɨɬɨɣ (ȺɄ) 1 ɦɆ. 

Ⱥɧɚɥɢɡɢɪɭɟɦɵɦ ɩɚɰɢɟɧɬɚɦ ɛɵɥɚ ɨɬɦɟɧɟɧɚ ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɚɹ ɬɟɪɚɩɢɹ 
ɦɢɧɢɦɭɦ ɡɚ 5 ɞɧɟɣ ɞɨ ȺɄɒ ɢ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ. ɉɨɫɥɟ ȺɄɒ 69 
ɩɚɰɢɟɧɬɨɜ ɧɚɯɨɞɢɥɢɫɶ ɧɚ ɬɟɪɚɩɢɢ ɚɰɢɥɫɚɥɢɰɢɥɨɜɨɣ ɤɢɫɥɨɬɨɣ (ȺɋɄ) (100 ɦɝ 
ɤɢɲɟɱɧɨɪɚɫɬɜɨɪɢɦɚɹ ɮɨɪɦɚ), 60 – ɧɚ ɞɜɨɣɧɨɣ ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɨɣ ɬɟɪɚɩɢɢ 
(100 ɦɝ ɤɢɲɟɱɧɨɪɚɫɬɜɨɪɢɦɨɣ ɮɨɪɦɵ ȺɋɄ + 75 ɦɝ ɤɥɨɩɢɞɨɝɪɟɥɚ). ȼ ɝɪɭɩɩɭ 
ɤɨɧɬɪɨɥɹ ɜɨɲɥɢ 30 ɞɨɧɨɪɨɜ (22 ɦɭɠɱɢɧɵ (73,3%) ɢ 8 ɠɟɧɳɢɧ (26,7%)). 
ɋɪɟɞɧɢɣ ɜɨɡɪɚɫɬ 48,2±9,8. 

ɇɚɛɥɸɞɟɧɢɟ ɡɚ ɩɚɰɢɟɧɬɚɦɢ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɜ ɩɟɪɢɨɞ ɫɬɚɰɢɨɧɚɪɧɨɝɨ 
ɥɟɱɟɧɢɹ – 12,3±3,4 ɞɧɟɣ, ɜ ɬɪɟɯ ɬɨɱɤɚɯ: ɞɨ ȺɄɒ ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ, ɧɚ ɩɟɪɜɵɟ-
ɬɪɟɬɶɢ ɫɭɬɤɢ ɩɨɫɥɟ ȺɄɒ ɢ ɧɚ ɜɨɫɶɦɵɟ-ɞɟɫɹɬɵɟ ɫɭɬɤɢ ɩɨɫɥɟ ɨɩɟɪɚɬɢɜɧɨɝɨ 
ɜɦɟɲɚɬɟɥɶɫɬɜɚ. 

ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɝɟɧɨɦɧɚɹ ȾɇɄ, 
ɜɵɞɟɥɟɧɧɚɹ ɢɡ ɥɟɣɤɨɰɢɬɨɜ ɰɟɥɶɧɨɣ ɤɪɨɜɢ ɩɚɰɢɟɧɬɨɜ ɫ ɞɢɚɝɧɨɡɨɦ ɂȻɋ 
(ɫɬɚɛɢɥɶɧɚɹ ɫɬɟɧɨɤɚɪɞɢɹ). Ɉɤɨɧɱɚɬɟɥɶɧɵɣ ɞɢɚɝɧɨɡ ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɤɪɢɬɟɪɢɟɜ ȼɈɁ. 

ɍ ɩɚɰɢɟɧɬɨɜ ɡɚɛɢɪɚɥɚɫɶ ɤɪɨɜɶ ɢɡ ɥɨɤɬɟɜɨɣ ɜɟɧɵ ɩɭɬɟɦ ɩɭɧɤɰɢɢ ɜ 
ɜɚɤɭɬɟɣɧɟɪ ɫ ɞɜɭɤɚɥɢɟɜɨɣ ɫɨɥɶɸ ɷɬɢɥɟɧɞɢɚɦɢɧɬɟɬɪɚɚɰɟɬɚɬɚ (ɗȾɌȺ-Ʉ2) (5 ɦɥ 
ɞɥɹ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ). Ɉɰɟɧɤɚ ɚɝɪɟɝɚɰɢɢ ɬɪɨɦɛɨɰɢɬɨɜ 
ɨɩɪɟɞɟɥɹɥɚɫɶ in vitro ɧɚ ɨɩɬɢɱɟɫɤɨɦ ɚɝɪɟɝɨɦɟɬɪɟ Chronolog 490 (ɋɒȺ) ɫ 
ɢɧɞɭɤɬɨɪɨɦ ɚɪɚɯɢɞɨɧɨɜɚɹ ɤɢɫɥɨɬɚ (1ɦɆ) ɞɨ Ʉɒ, ɧɚ 1-3 ɫɭɬɤɢ, 8-10 ɫɭɬɤɢ ɩɨɫɥɟ 
ȺɄɒ. Ɋɟɡɢɫɬɟɧɬɧɨɫɬɶ ɤ ȺɋɄ ɨɩɪɟɞɟɥɹɥɚɫɶ ɩɪɢ ɭɪɨɜɧɟ ɚɝɪɟɝɚɰɢɢ ɬɪɨɦɛɨɰɢɬɨɜ 
>20% ɩɨɫɥɟ ɢɧɤɭɛɚɰɢɢ ɨɛɨɝɚɳɟɧɧɨɣ ɬɪɨɦɛɨɰɢɬɚɦɢ ɩɥɚɡɦɵ ɫ ȺɋɄ ɢ ɢɧɞɭɤɰɢɢ 
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ɫ ɚɪɚɯɢɞɨɧɨɜɨɣ ɤɢɫɥɨɬɨɣ. Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɫɥɟɞɨɜɚɧɧɵɯ ɫɨɫɬɚɜɢɥɨ 159 
ɱɟɥɨɜɟɤ (129 ɛɨɥɶɧɵɯ ɂȻɋ ɢ 30 ɞɨɧɨɪɨɜ). 

ȼɵɞɟɥɟɧɢɟ ȾɇɄ ɢɡ ɥɟɣɤɨɰɢɬɨɜ ɰɟɥɶɧɨɣ ɤɪɨɜɢ ɩɪɨɜɨɞɢɥɢ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɩɥɟɤɬɚ ɪɟɚɝɟɧɬɨɜ «SNP-ɷɤɫɩɪɟɫɫ» ɇɉɎ «Ʌɢɬɟɯ», ɚ ɬɚɤɠɟ 
ɪɟɚɝɟɧɬɚ «ȾɇɄ-ɫɨɪɛ-B» («Ⱥɦɩɥɢɋɟɧɫ»). ɂɡɦɟɪɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ȾɇɄ 
ɩɪɨɜɨɞɢɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɚɛɨɪɚ ɪɟɚɝɟɧɬɨɜ Quant-iT™ dsDNA HS Assay Kit 
ɢ ɮɥɭɨɪɢɦɟɬɪɚ Qubit (Invitrogen). Ⱦɚɥɟɟ ɫ ɨɛɪɚɡɰɚɦɢ ɜɵɞɟɥɟɧɧɨɣ ȾɇɄ ɛɵɥɚ 
ɩɪɨɜɟɞɟɧɚ ɉɐɊ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɩɥɟɤɬɨɜ ɪɟɚɝɟɧɬɨɜ ɞɥɹ ɚɦɩɥɢɮɢɤɚɰɢɢ 
«SNP-ɷɤɫɩɪɟɫɫ», «SNP-ɷɤɫɩɪɟɫɫ-Ɋȼ» ɢ «SNP-ɷɤɫɩɪɟɫɫ-Ɋȼ» ɜ ɮɨɪɦɚɬɟ SHOT 
(ɇɉɎ Ʌɢɬɟɯ) ɫ ɷɥɟɤɬɪɨɮɨɪɟɬɢɱɟɫɤɨɣ ɞɟɬɟɤɰɢɟɣ ɩɪɨɞɭɤɬɨɜ ɚɦɩɥɢɮɢɤɚɰɢɢ ɢ 
ɞɟɬɟɤɰɢɟɣ ɪɟɡɭɥɶɬɚɬɚ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼɵɛɨɪ 
ɝɟɧɨɜ-ɤɚɧɞɢɞɚɬɨɜ ɢ SNP ɛɵɥ ɨɫɧɨɜɚɧ ɧɚ ɬɳɚɬɟɥɶɧɨɦ ɨɛɡɨɪɟ ɫɭɳɟɫɬɜɭɸɳɟɣ 
ɥɢɬɟɪɚɬɭɪɵ. Ȼɵɥɨ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɨ 5 ɨɫɧɨɜɧɵɯ SNP ɫ ɩɪɟɞɩɨɥɚɝɚɟɦɵɦ 
ɜɥɢɹɧɢɟɦ ɧɚ ɮɟɧɨɬɢɩ ɩɚɰɢɟɧɬɚ. ȼ ɝɪɭɩɩɟ ɩɚɰɢɟɧɬɨɜ ɫ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɵɦɢ 
ɡɚɛɨɥɟɜɚɧɢɹɦɢ, ɩɨɥɭɱɚɜɲɢɯ ɚɧɬɢɬɪɨɦɛɨɰɢɬɚɪɧɭɸ ɬɟɪɚɩɢɸ, ɦɵ ɢɫɫɥɟɞɨɜɚɥɢ 
ɜɡɚɢɦɨɫɜɹɡɶ ɧɚɥɢɱɢɹ ɜɵɛɪɚɧɧɵɯ ɧɭɤɥɟɨɬɢɞɧɵɯ ɩɨɥɢɦɨɪɮɢɡɦɨɜ ɫ ɩɪɨɹɜɥɟɧɢɟɦ 
ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ ȺɋɄ ɢ ɤɥɨɩɢɞɨɝɪɟɥɭ. 

Ɉɛɪɚɡɰɵ ȾɇɄ ɛɵɥɢ ɢɫɫɥɟɞɨɜɚɧɵ ɧɚ ɧɚɥɢɱɢɟ ɩɨɥɢɦɨɪɮɢɡɦɨɜ ɜ ɝɟɧɚɯ, 
ɤɨɞɢɪɭɸɳɢɯ ɤɨɦɩɨɧɟɧɬɵ ɬɪɨɦɛɨɰɢɬɚɪɧɵɯ ɪɟɰɟɩɬɨɪɨɜ, ɨɩɨɫɪɟɞɭɸɳɢɯ 
ɩɪɨɰɟɫɫɵ ɚɞɝɟɡɢɢ ɢ ɚɝɪɟɝɚɰɢɢ ɤɪɨɜɹɧɵɯ ɩɥɚɫɬɢɧɨɤ: ɝɟɧ ȺȾɎ-ɪɟɰɟɩɬɨɪɚ 
ɬɪɨɦɛɨɰɢɬɨɜ P2RY12 (139 ɋĺT, rs2046934); ɝɟɧ ɪɟɰɟɩɬɨɪɚ ɤ ɤɨɥɥɚɝɟɧɭ ITGA2 
(807 ɋĺT, rs1126643); ɝɟɧ ɪɟɰɟɩɬɨɪɚ ɤ ɮɢɛɪɢɧɨɝɟɧɭ ITGB3 (176 TĺC 
(Leu33Pro), rs5918), ɝɟɧ ɬɪɨɦɛɨɰɢɬɚɪɧɨɝɨ ɪɟɰɟɩɬɨɪɚ ɮɚɤɬɨɪɚ ȼɢɥɥɟɛɪɚɧɞɚ 
GP1BA (482 CĺT; Thr145Met, rs6065), ɚ ɬɚɤɠɟ ɝɟɧɚ ɰɢɬɨɯɪɨɦɚ Ɋ450 
ɋYP2C19*2 (G681A, rs4244285). 

2.2 ȼɵɞɟɥɟɧɢɟ ȾɇɄ ɢɡ ɥɟɣɤɨɰɢɬɨɜ ɰɟɥɶɧɨɣ ɤɪɨɜɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɤɨɦɩɥɟɤɬɚ ɪɟɚɝɟɧɬɨɜ «SNP-ɷɤɫɩɪɟɫɫ», ɇɉɎ «Ʌɢɬɟɯ» 

 
ɂɫɫɥɟɞɭɟɦɵɦ ɦɚɬɟɪɢɚɥɨɦ ɞɥɹ ɚɧɚɥɢɡɚ ɹɜɥɹɟɬɫɹ ɰɟɥɶɧɚɹ ɜɟɧɨɡɧɚɹ ɤɪɨɜɶ. 
ȼɵɞɟɥɟɧɢɟ ȾɇɄ ɢɡ ɥɟɣɤɨɰɢɬɨɜ ɰɟɥɶɧɨɣ ɤɪɨɜɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɟɚɝɟɧɬɚ 

«ȾɇɄ-ɷɤɫɩɪɟɫɫ-ɤɪɨɜɶ» ɧɚɭɱɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɮɢɪɦɵ «Ʌɢɬɟɯ» ɩɪɨɜɨɞɢɥɨɫɶ 
ɩɨ ɫɥɟɞɭɸɳɟɣ ɦɟɬɨɞɢɤɟ: 

1. ȼ ɩɪɨɛɢɪɤɭ ɬɢɩɚ «ɗɩɩɟɧɞɨɪɮ» ɫ ɡɚɦɤɨɦ ɜɧɟɫɬɢ 1000 ɦɤɥ ɰɟɥɶɧɨɣ 
ɤɪɨɜɢ. ȿɫɥɢ ɤɪɨɜɶ ɪɚɫɫɥɨɢɥɚɫɶ ɜ ɩɪɨɰɟɫɫɟ ɯɪɚɧɟɧɢɹ, ɬɨ ɩɟɪɟɞ ɜɧɟɫɟɧɢɟɦ ɟɟ 
ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɦɟɲɚɬɶ ɩɟɪɟɜɨɪɚɱɢɜɚɧɢɟɦ ɩɪɨɛɢɪɤɢ ɞɨ ɨɞɧɨɪɨɞɧɨɫɬɢ. 

2. Ɂɚɤɪɵɬɶ ɩɪɨɛɢɪɤɭ ɢ ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɬɶ ɫɨ ɫɤɨɪɨɫɬɶɸ 3000 ɨɛ/ɦɢɧ, 
ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɬɟɱɟɧɢɟ 5 ɦɢɧ. ɉɨɫɥɟ ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɹ ɤɪɨɜɶ 
ɪɚɡɞɟɥɢɬɫɹ ɧɚ ɩɥɚɡɦɭ ɢ ɮɨɪɦɟɧɧɵɟ ɷɥɟɦɟɧɬɵ. ɇɚ ɩɨɜɟɪɯɧɨɫɬɢ ɨɫɚɞɤɚ 
ɮɨɪɦɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɪɚɫɩɨɥɨɠɟɧ ɬɨɧɤɢɣ ɫɥɨɣ ɥɟɣɤɨɰɢɬɨɜ. 

3. Ⱥɤɤɭɪɚɬɧɨ ɭɞɚɥɢɬɶ ɩɢɩɟɬɤɨɣ ɩɥɚɡɦɭ, ɧɟ ɡɚɯɜɚɬɢɜ ɩɪɢ ɷɬɨɦ 
ɥɟɣɤɨɰɢɬɵ.  

ɉɪɢɦɟɱɚɧɢɟ: ɩɨɥɧɨɟ ɭɞɚɥɟɧɢɟ ɩɥɚɡɦɵ ɛɟɡ ɡɚɯɜɚɬɚ ɥɟɣɤɨɰɢɬɨɜ 
ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɜɨɡɦɨɠɧɨ. ɉɨɷɬɨɦɭ ɫɥɟɞɭɟɬ ɨɫɬɚɜɢɬɶ ɜ ɩɪɨɛɢɪɤɟ ɬɨɧɤɢɣ ɫɥɨɣ 
ɩɥɚɡɦɵ (ɪɢɫɭɧɨɤ 6). 
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Ɋɢɫɭɧɨɤ 6 – ɗɬɚɩ ɭɞɚɥɟɧɢɹ ɩɥɚɡɦɵ ɛɟɡ ɡɚɯɜɚɬɚ ɥɟɣɤɨɰɢɬɨɜ 

 
4. Ɂɚɤɪɵɬɶ ɩɪɨɛɢɪɤɭ ɢ ɜɵɞɟɪɠɚɬɶ ɟɟ ɩɪɢ -20°ɋ (ɜ ɦɨɪɨɡɢɥɶɧɨɣ 

ɤɚɦɟɪɟ) ɞɨ ɩɨɥɧɨɝɨ ɡɚɦɨɪɚɠɢɜɚɧɢɹ ɮɨɪɦɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ (ɜ ɬɟɱɟɧɢɟ 1 ɱɚɫɚ). 
5. ɉɨɥɧɨɫɬɶɸ ɪɚɡɦɨɪɨɡɢɬɶ ɫɨɞɟɪɠɢɦɨɟ ɩɪɨɛɢɪɤɢ ɩɪɢ ɤɨɦɧɚɬɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ. 
6. ȼɧɟɫɬɢ ɜ ɩɪɨɛɢɪɤɭ ɪɟɚɤɬɢɜ «ȾɇɄ-ɷɤɫɩɪɟɫɫ-ɤɪɨɜɶ». ȿɝɨ ɨɛɴɟɦ 

ɞɨɥɠɟɧ ɛɵɬɶ ɪɚɜɟɧ ɨɛɴɟɦɭ ɨɫɬɚɜɲɢɯɫɹ ɜ ɩɪɨɛɢɪɤɟ ɮɨɪɦɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ 
ɩɥɚɡɦɵ (ɜ ɩɪɢɦɟɪɟ ɨɛɴɟɦ ɨɫɬɚɬɤɚ ɪɚɜɟɧ 550 ɦɤɥ, ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɨɫɬɚɬɤɚ ɢ 
ɪɟɚɤɬɢɜɚ ɫɨɫɬɚɜɢɥ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 1100 ɦɤɥ). Ɂɚɤɪɵɬɶ ɩɪɨɛɢɪɤɭ, ɡɚɳɟɥɤɧɭɬɶ 
ɡɚɦɨɱɟɤ. 

7. ɋɨɞɟɪɠɢɦɨɟ ɩɪɨɛɢɪɤɢ ɜ ɬɟɱɟɧɢɟ 10 ɫɟɤ. ɬɳɚɬɟɥɶɧɨ ɩɟɪɟɦɟɲɚɬɶ ɧɚ 
ɜɫɬɪɹɯɢɜɚɬɟɥɟ (ɜɨɪɬɟɤɫɟ). 

8. ɍɫɬɚɧɨɜɢɬɶ ɩɪɨɛɢɪɤɭ ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɝɪɟɬɵɣ ɞɨ 98°ɋ 
ɬɟɪɦɨɫɬɚɬ ɢ ɜɵɞɟɪɠɢɜɚɬɶ ɬɟɱɟɧɢɟ 15 ɦɢɧɭɬ. ɉɨ ɨɤɨɧɱɚɧɢɢ ɞɚɬɶ ɨɫɬɵɬɶ 
ɩɪɢɦɟɪɧɨ ɞɨ 70°ɋ. 

9. ɍɫɬɚɧɨɜɢɬɶ ɩɪɨɛɢɪɤɭ ɜ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɭɸ ɦɢɤɪɨɰɟɧɬɪɢɮɭɝɭ 
ɡɚɦɤɨɦ ɜ ɫɬɨɪɨɧɭ ɨɫɢ. ɐɟɧɬɪɢɮɭɝɢɪɨɜɚɬɶ ɫɨ ɫɤɨɪɨɫɬɶɸ 12000-14000 ɨɛ/ɦɢɧ, 
ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɬɟɱɟɧɢɟ 1 ɦɢɧɭɬɵ. ɉɨɥɭɱɟɧɧɵɣ ɬɚɤɢɦ ɨɛɪɚɡɨɦ 
ɫɭɩɟɪɧɚɬɚɧɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɢɫɫɥɟɞɭɟɦɨɝɨ ɨɛɪɚɡɰɚ ȾɇɄ. 

ɉɪɢɦɟɱɚɧɢɟ: ȿɫɥɢ ɧɟɨɛɯɨɞɢɦɨ ɫɨɯɪɚɧɢɬɶ ɜɵɞɟɥɟɧɧɭɸ ȾɇɄ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɫɭɩɟɪɧɚɬɚɧɬ ɫɥɟɞɭɟɬ ɩɟɪɟɧɟɫɬɢ ɜ ɨɬɞɟɥɶɧɭɸ 
ɩɪɨɛɢɪɤɭ ɬɢɩɚ «ɗɩɩɟɧɞɨɪɮ» ɢ ɯɪɚɧɢɬɶ ɩɪɢ –20ºC (ɜ ɦɨɪɨɡɢɥɶɧɨɣ ɤɚɦɟɪɟ) ɞɨ 1 
ɝɨɞɚ. ɉɟɪɟɞ ɩɪɨɜɟɞɟɧɢɟɦ ɚɧɚɥɢɡɚ ɨɛɪɚɡɟɰ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɧɨɫɬɶɸ ɪɚɡɦɨɪɨɡɢɬɶ 
ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɩɟɪɟɦɟɲɚɬɶ. 

2.3 ɉɨɞɝɨɬɨɜɤɚ ɨɛɪɚɡɰɨɜ ɤɪɨɜɢ ɩɟɪɟɞ ɜɵɞɟɥɟɧɢɟɦ ȾɇɄ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɟɚɝɟɧɬɚ «ȽȿɆɈɅɂɌɂɄ», «Ⱥɦɩɥɢɋɟɧɫ» 

 
Ɋɟɚɝɟɧɬ «ȽȿɆɈɅɂɌɂɄ» («Ⱥɦɩɥɢɋɟɧɫ») ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɫɟɥɟɤɬɢɜɧɨɝɨ 

ɥɢɡɢɫɚ ɷɪɢɬɪɨɰɢɬɨɜ ɤɪɨɜɢ ɩɪɢ ɩɪɟɞɨɛɪɚɛɨɬɤɟ ɤɥɢɧɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ 
(ɰɟɥɶɧɨɣ ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ ɢ ɩɭɩɨɜɢɧɧɨɣ ɤɪɨɜɢ). 

ɉɪɢɧɰɢɩ ɦɟɬɨɞɚ ɨɫɧɨɜɚɧ ɧɚ ɞɟɣɫɬɜɢɢ ɨɫɦɨɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɤɥɟɬɤɢ 
ɤɪɨɜɢ. Ɋɚɫɬɜɨɪ ɝɟɦɨɥɢɬɢɤɚ ɹɜɥɹɟɬɫɹ ɝɢɩɨɬɨɧɢɱɟɫɤɢɦ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 
ɷɪɢɬɪɨɰɢɬɚɦ, ɢ ɨɫɦɨɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɩɪɢɜɨɞɢɬ ɤ ɪɚɡɪɵɜɭ ɤɥɟɬɨɱɧɨɣ 
ɦɟɦɛɪɚɧɵ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɜɟɠɚɹ ɰɟɥɶɧɚɹ ɤɪɨɜɶ 

1. ɉɨɞɩɢɫɚɬɶ ɩɪɨɛɢɪɤɢ (ɧɚ ɤɪɵɲɤɟ ɩɪɨɛɢɪɤɢ № ɩɪɨɛɵ; ɧɚ ɛɨɤɨɜɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ: № ɩɪɨɛɵ, ɮɚɦɢɥɢɹ ɩɚɰɢɟɧɬɚ, ɞɚɬɚ ɜɵɞɟɥɟɧɢɹ ȾɇɄ). ȿɫɥɢ 
ɧɟɨɛɯɨɞɢɦɨ, ɜɵɞɟɥɢɬɶ ɨɬɞɟɥɶɧɭɸ ɩɪɨɛɢɪɤɭ ɞɥɹ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɤɨɧɬɪɨɥɶɧɨɝɨ 
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ɨɛɪɚɡɰɚ (ɈɄɈ), ɧɚ ɧɟɣ ɩɨɞɩɢɫɚɬɶ «ɈɄɈ» ɢ ɞɚɬɭ, ɨɬɫɬɚɜɢɬɶ ɷɬɭ ɩɪɨɛɢɪɤɭ ɜ 
ɫɬɨɪɨɧɭ. ȼ ɩɪɨɛɢɪɤɢ (ɜɨ ɜɫɟ, ɤɪɨɦɟ «ɈɄɈ») ɞɨɛɚɜɢɬɶ ɩɨ 1000 ɦɤɥ ɝɟɦɨɥɢɬɢɤɚ 
(ɨɞɧɢɦ ɧɚɤɨɧɟɱɧɢɤɨɦ). Ɂɚɬɟɦ ɜɧɟɫɬɢ ɜ ɩɪɨɛɢɪɤɢ ɫ ɝɟɦɨɥɢɬɢɤɨɦ ɩɨ 250 ɦɤɥ 
ɢɫɫɥɟɞɭɟɦɨɣ ɰɟɥɶɧɨɣ ɤɪɨɜɢ (ɤɪɨɜɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɟɪɟɦɟɲɚɬɶ 
ɩɢɩɟɬɢɪɨɜɚɧɢɟɦ (ɟɫɥɢ ɨɧɚ ɧɚɯɨɞɢɬɫɹ ɜ «ɷɩɩɟɧɞɨɪɮɟ») ɢɥɢ ɩɟɪɟɜɨɪɚɱɢɜɚɧɢɟɦ 5-
6 ɪɚɡ (ɟɫɥɢ ɨɧɚ ɧɚɯɨɞɢɬɫɹ ɜ «ɜɚɤɭɬɟɣɧɟɪɟ»)), ɡɚɤɪɵɬɶ ɤɪɵɲɤɭ ɢ ɩɟɪɟɦɟɲɚɬɶ ɧɚ 
ɜɨɪɬɟɤɫɟ. 

2. Ɉɫɬɚɜɢɬɶ ɩɪɨɛɢɪɤɢ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚ 5 ɦɢɧ, ɟɳɟ ɪɚɡ 
ɩɟɪɟɦɟɲɚɬɶ ɢ ɨɫɬɚɜɢɬɶ ɟɳɟ ɧɚ 5 ɦɢɧ. 

3. ɐɟɧɬɪɢɮɭɝɢɪɨɜɚɬɶ ɧɚ ɦɢɤɪɨɰɟɧɬɪɢɮɭɝɟ ɩɪɢ 8 ɬɵɫ. ɨɛ/ɦɢɧ ɜ 
ɬɟɱɟɧɢɟ 2 ɦɢɧ. ɇɚɞɨɫɚɞɨɱɧɭɸ ɠɢɞɤɨɫɬɶ ɨɬɨɛɪɚɬɶ, ɧɟ ɡɚɞɟɜɚɹ ɨɫɚɞɤɚ, ɢɫɩɨɥɶɡɭɹ 
ɜɚɤɭɭɦɧɵɣ ɨɬɫɚɫɵɜɚɬɟɥɶ ɢ ɨɬɞɟɥɶɧɵɣ ɧɚɤɨɧɟɱɧɢɤ ɞɥɹ ɤɚɠɞɨɣ ɩɪɨɛɵ.  

ɉɨɫɥɟ ɨɬɦɵɜɤɢ ɨɫɚɞɨɤ ɤɥɟɬɨɤ ɞɨɥɠɟɧ ɛɵɬɶ ɛɟɥɵɦ, ɞɨɩɭɫɤɚɟɬɫɹ ɧɚɥɢɱɢɟ 
ɬɨɥɶɤɨ ɧɟɛɨɥɶɲɨɝɨ ɧɚɥɟɬɚ ɪɨɡɨɜɚɬɨɝɨ ɰɜɟɬɚ ɧɚɞ ɨɫɚɞɤɨɦ (ɨɫɬɚɬɤɢ ɪɚɡɪɭɲɟɧɧɵɯ 
ɷɪɢɬɪɨɰɢɬɨɜ). ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɠɧɨ ɩɨɜɬɨɪɢɬɶ ɨɬɦɵɜɤɭ ɝɟɦɨɥɢɬɢɤɨɦ. 
ɉɨɥɭɱɟɧɧɵɣ ɨɫɚɞɨɤ ɥɟɣɤɨɰɢɬɨɜ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟɦɟɞɥɟɧɧɨ ɥɢɡɢɪɨɜɚɧ. 

2.4 ȼɵɞɟɥɟɧɢɟ ȾɇɄ ɢɡ ɤɥɢɧɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɤɨɦɩɥɟɤɬɚ ɪɟɚɝɟɧɬɚ «ȾɇɄ-ɫɨɪɛ-B», «Ⱥɦɩɥɢɋɟɧɫ» 

 
ȼɵɞɟɥɟɧɢɟ ȾɇɄ ɢɡ ɰɟɥɶɧɨɣ ɤɪɨɜɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɟɚɝɟɧɬɚ «ȾɇɄ-

ɫɨɪɛ-B» («Ⱥɦɩɥɢɋɟɧɫ») ɩɪɨɜɨɞɢɥɨɫɶ ɩɨ ɫɥɟɞɭɸɳɟɣ ɦɟɬɨɞɢɤɟ: 
1. Ⱦɨɫɬɚɬɶ ɢɡ ɧɚɛɨɪɚ «ȾɇɄ-ɫɨɪɛ-ȼ» Ʌɢɡɢɪɭɸɳɢɣ ɪɚɫɬɜɨɪ ɢ Ɋɚɫɬɜɨɪ 

ɞɥɹ ɨɬɦɵɜɤɢ 1 ɢ ɩɨɫɬɚɜɢɬɶ ɧɚ ɧɚɝɪɟɜɚɸɳɭɸɫɹ ɩɨɜɟɪɯɧɨɫɬɶ ɬɟɪɦɨɫɬɚɬɚ, ɧɚ 
ɬɟɪɦɨɫɬɚɬɟ ɜɵɛɪɚɬɶ «Ɋɟɠɢɦ 1» ɢ ɬɟɦɩɟɪɚɬɭɪɭ 65°ɋ. 

2. ȼɧɟɫɬɢ ɜ ɤɚɠɞɭɸ ɩɪɨɛɢɪɤɭ ɫ ɨɫɚɞɤɨɦ ɥɟɣɤɨɰɢɬɨɜ ɩɨɫɥɟ ɨɬɦɵɜɤɢ 
ɝɟɦɨɥɢɬɢɤɨɦ ɩɨ 300 ɦɤɥ ɥɢɡɢɪɭɸɳɟɝɨ ɪɚɫɬɜɨɪɚ (ɨɞɧɢɦ ɧɚɤɨɧɟɱɧɢɤɨɦ).  

3. ɉɪɨɛɵ ɬɳɚɬɟɥɶɧɨ ɩɟɪɟɦɟɲɚɬɶ ɧɚ ɜɨɪɬɟɤɫɟ ɢ ɩɪɨɝɪɟɬɶ 5 ɦɢɧ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ 65 °ɋ. ɉɪɨɰɟɧɬɪɢɮɭɝɢɪɨɜɚɬɶ 5 ɫ ɩɪɢ 5 ɬɵɫ ɨɛ/ɦɢɧ ɧɚ 
ɦɢɤɪɨɰɟɧɬɪɢɮɭɝɟ. 

4. Ɍɳɚɬɟɥɶɧɨ ɪɟɫɭɫɩɟɧɞɢɪɨɜɚɬɶ ɫɨɪɛɟɧɬ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɧɚ ɜɨɪɬɟɤɫɟ. 
ȼ ɤɚɠɞɭɸ ɩɪɨɛɢɪɤɭ ɨɬɞɟɥɶɧɵɦ ɧɚɤɨɧɟɱɧɢɤɨɦ ɞɨɛɚɜɢɬɶ ɩɨ 25 ɦɤɥ 
ɪɟɫɭɫɩɟɧɞɢɪɨɜɚɧɧɨɝɨ ɫɨɪɛɟɧɬɚ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ. ɉɟɪɟɦɟɲɚɬɶ ɧɚ ɜɨɪɬɟɤɫɟ, 
ɩɨɫɬɚɜɢɬɶ ɜ ɲɬɚɬɢɜ ɧɚ 2 ɦɢɧ, ɟɳɟ ɪɚɡ ɩɟɪɟɦɟɲɚɬɶ ɢ ɨɫɬɚɜɢɬɶ ɜ ɲɬɚɬɢɜɟ ɧɚ 5 
ɦɢɧ.  

5. Ɉɫɚɞɢɬɶ ɫɨɪɛɟɧɬ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɜ ɩɪɨɛɢɪɤɚɯ ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɟɦ 
ɩɪɢ 5 ɬɵɫ ɨɛ/ɦɢɧ ɜ ɬɟɱɟɧɢɟ 30 ɫ. ɍɞɚɥɢɬɶ ɧɚɞɨɫɚɞɨɱɧɭɸ ɠɢɞɤɨɫɬɶ, ɢɫɩɨɥɶɡɭɹ 
ɜɚɤɭɭɦɧɵɣ ɨɬɫɚɫɵɜɚɬɟɥɶ ɢ ɨɬɞɟɥɶɧɵɣ ɧɚɤɨɧɟɱɧɢɤ ɞɥɹ ɤɚɠɞɨɣ ɩɪɨɛɵ.  

6. Ⱦɨɛɚɜɢɬɶ ɜ ɩɪɨɛɵ ɩɨ 300 ɦɤɥ ɪɚɫɬɜɨɪɚ ɞɥɹ ɨɬɦɵɜɤɢ 1 (ɨɞɧɢɦ 
ɧɚɤɨɧɟɱɧɢɤɨɦ), ɩɟɪɟɦɟɲɚɬɶ ɧɚ ɜɨɪɬɟɤɫɟ ɞɨ ɩɨɥɧɨɝɨ ɪɟɫɭɫɩɟɧɞɢɪɨɜɚɧɢɹ 
ɫɨɪɛɟɧɬɚ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ. Ɉɫɚɞɢɬɶ ɫɨɪɛɟɧɬ ɭɧɢɜɟɪɫɚɥɶɧɵɣ 
ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɟɦ ɩɪɢ 5 ɬɵɫ ɨɛ/ɦɢɧ ɧɚ ɦɢɤɪɨɰɟɧɬɪɢɮɭɝɟ ɜ ɬɟɱɟɧɢɟ 30 ɫ. 
ɍɞɚɥɢɬɶ ɧɚɞɨɫɚɞɨɱɧɭɸ ɠɢɞɤɨɫɬɶ, ɢɫɩɨɥɶɡɭɹ ɜɚɤɭɭɦɧɵɣ ɨɬɫɚɫɵɜɚɬɟɥɶ ɢ 
ɨɬɞɟɥɶɧɵɣ ɧɚɤɨɧɟɱɧɢɤ ɞɥɹ ɤɚɠɞɨɣ ɩɪɨɛɵ.  
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7. Ⱦɨɛɚɜɢɬɶ ɜ ɩɪɨɛɵ ɩɨ 500 ɦɤɥ ɪɚɫɬɜɨɪɚ ɞɥɹ ɨɬɦɵɜɤɢ 2 (ɨɞɧɢɦ 
ɧɚɤɨɧɟɱɧɢɤɨɦ), ɩɟɪɟɦɟɲɚɬɶ ɧɚ ɜɨɪɬɟɤɫɟ ɞɨ ɩɨɥɧɨɝɨ ɪɟɫɭɫɩɟɧɞɢɪɨɜɚɧɢɹ 
ɫɨɪɛɟɧɬɚ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ, ɩɪɨɰɟɧɬɪɢɮɭɝɢɪɨɜɚɬɶ 30 ɫ ɩɪɢ 10 ɬɵɫ ɨɛ/ɦɢɧ ɧɚ 
ɦɢɤɪɨɰɟɧɬɪɢɮɭɝɟ. ɍɞɚɥɢɬɶ ɧɚɞɨɫɚɞɨɱɧɭɸ ɠɢɞɤɨɫɬɶ, ɢɫɩɨɥɶɡɭɹ ɜɚɤɭɭɦɧɵɣ 
ɨɬɫɚɫɵɜɚɬɟɥɶ ɢ ɨɬɞɟɥɶɧɵɣ ɧɚɤɨɧɟɱɧɢɤ ɞɥɹ ɤɚɠɞɨɣ ɩɪɨɛɵ.  

8. ɉɨɜɬɨɪɢɬɶ ɩɪɨɰɟɞɭɪɭ ɨɬɦɵɜɤɢ, ɫɥɟɞɭɹ ɩɭɧɤɬɭ 8, ɭɞɚɥɢɬɶ 
ɧɚɞɨɫɚɞɨɱɧɭɸ ɠɢɞɤɨɫɬɶ ɩɨɥɧɨɫɬɶɸ.  

9. ɉɨɦɟɫɬɢɬɶ ɩɪɨɛɢɪɤɢ ɜ ɬɟɪɦɨɫɬɚɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 65 °ɋ ɧɚ 5-10 
ɦɢɧ ɞɥɹ ɩɨɞɫɭɲɢɜɚɧɢɹ ɫɨɪɛɟɧɬɚ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ. ɉɪɢ ɷɬɨɦ ɤɪɵɲɤɢ ɩɪɨɛɢɪɨɤ 
ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɤɪɵɬɵ.  

10. ȼ ɩɪɨɛɢɪɤɢ ɞɨɛɚɜɢɬɶ ɩɨ 50 ɦɤɥ Ɍȿ-ɛɭɮɟɪɚ ɞɥɹ ɷɥɸɰɢɢ ȾɇɄ. 
ɉɟɪɟɦɟɲɚɬɶ ɧɚ ɜɨɪɬɟɤɫɟ. ɉɨɦɟɫɬɢɬɶ ɜ ɬɟɪɦɨɫɬɚɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 65°ɋ ɧɚ 5 
ɦɢɧ, ɩɟɪɢɨɞɢɱɟɫɤɢ ɜɫɬɪɹɯɢɜɚɹ ɧɚ ɜɨɪɬɟɤɫɟ.  

11. ɉɪɨɰɟɧɬɪɢɮɭɝɢɪɨɜɚɬɶ ɩɪɨɛɢɪɤɢ ɩɪɢ 13 ɬɵɫ ɨɛ/ɦɢɧ ɜ ɬɟɱɟɧɢɟ 1 ɦɢɧ 
ɧɚ ɦɢɤɪɨɰɟɧɬɪɢɮɭɝɟ. ɇɚɞɨɫɚɞɨɱɧɚɹ ɠɢɞɤɨɫɬɶ ɫɨɞɟɪɠɢɬ ɨɱɢɳɟɧɧɭɸ ȾɇɄ. 

2.5 ɂɡɦɟɪɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ȾɇɄ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɩɥɟɤɬɚ 
ɪɟɚɝɟɧɬɨɜ Quant-iT™ dsDNA HS Assay Kit ɢ ɮɥɭɨɪɢɦɟɬɪɚ Qubit, 
«Invitrogen» 

 
Ⱦɟɣɫɬɜɢɟ ɷɬɨɝɨ ɦɟɬɨɞɚ ɨɫɧɨɜɚɧɨ ɧɚ ɬɨɦ, ɱɬɨ ɫɩɟɰɢɮɢɱɧɵɣ 

ɮɥɭɨɪɟɫɰɟɧɬɧɵɣ ɤɪɚɫɢɬɟɥɶ ɫɜɹɡɵɜɚɟɬɫɹ ɬɨɥɶɤɨ ɫ ɦɨɥɟɤɭɥɨɣ-ɦɢɲɟɧɶɸ ɜ ɞɚɧɧɨɦ 
ɫɥɭɱɚɟ ɫ ȾɇɄ, ɢ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ȾɇɄ ɜ ɨɛɪɚɡɰɟ. 

ɂɡɦɟɪɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ȾɇɄ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɚɛɨɪɚ ɪɟɚɝɟɧɬɨɜ Quant-
iT™ dsDNA HS Assay Kit ɢ ɮɥɭɨɪɢɦɟɬɪɚ Qubit («Invitrogen») ɩɪɨɢɡɜɨɞɢɥɨɫɶ 
ɫɨɝɥɚɫɧɨ ɫɥɟɞɭɸɳɟɣ ɦɟɬɨɞɢɤɟ: 

1. Ɋɚɡɦɨɪɨɡɢɬɶ ɜɫɟ ɪɟɚɝɟɧɬɵ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. 
2. ɇɚɫɬɚɜɢɬɶ ɩɪɨɛɢɪɤɢ ɧɚ 0,5 ɦɥ ɜ ɤɨɥɢɱɟɫɬɜɟ (n), ɪɚɜɧɨɦ ɱɢɫɥɭ 

ɨɛɪɚɡɰɨɜ ȾɇɄ ɩɥɸɫ 2 ɫɬɚɧɞɚɪɬɚ. ɉɨɞɩɢɫɚɬɶ ɧɚ ɤɪɵɲɟɱɤɚɯ ɧɨɦɟɪɚ ɨɛɪɚɡɰɨɜ ɢ 
ɫɬɚɧɞɚɪɬɨɜ. 

3. ɉɪɢɝɨɬɨɜɢɬɶ Ɋɚɛɨɱɭɸ ɫɦɟɫɶ: 1×n ɦɤɥ Ɋɟɚɝɟɧɬɚ + 199×n ɦɤɥ Ȼɭɮɟɪɚ 
4. Ɋɚɫɤɚɩɚɬɶ ɜ ɩɪɨɛɢɪɤɢ:  
ɚ) ɞɥɹ ɫɬɚɧɞɚɪɬɨɜ 190 ɦɤɥ Ɋɚɛɨɱɟɣ ɫɦɟɫɢ + 10 ɦɤɥ ɋɬɚɧɞɚɪɬɚ; 
ɛ) ɞɥɹ ɢɫɫɥɟɞɭɟɦɵɯ ɨɛɪɚɡɰɨɜ: 199-180 ɦɤɥ Ɋɚɛɨɱɟɣ ɫɦɟɫɢ + 1-20 ɦɤɥ ȾɇɄ 
5. ȼɨɪɬɟɤɫɢɪɨɜɚɬɶ 2-3 ɫɟɤ, ɫɛɪɨɫɢɬɶ ɤɚɩɥɢ. 
6. ɂɧɤɭɛɢɪɨɜɚɬɶ 2 ɦɢɧ. 
7. ȼɤɥɸɱɢɬɶ Qubit ɜ ɫɟɬɶ. ȿɫɥɢ ɩɪɢɛɨɪ ɧɚɯɨɞɢɬɫɹ ɜ ɫɩɹɳɟɦ ɪɟɠɢɦɟ, 

ɧɚɠɚɬɶ ɥɸɛɭɸ ɤɧɨɩɤɭ ɞɥɹ ɩɟɪɟɯɨɞɚ ɜ ɪɚɛɨɱɢɣ ɪɟɠɢɦ. 
8. ȼɵɛɪɚɬɶ ɜɢɞ ɚɧɚɥɢɡɚ (dsDNA HS Assay), ɢɫɩɨɥɶɡɭɹ ɤɧɨɩɤɢ Ĺ ɢ Ļ. 

ɇɚɠɚɬɶ GO. 
9. ɉɪɨɢɡɜɟɫɬɢ ɤɚɥɢɛɪɨɜɤɭ: 
ɚ) ɜɵɛɪɚɬɶ ɫɬɚɪɭɸ ɤɚɥɢɛɪɨɜɤɭ – Use last calibration. ɇɚɠɚɬɶ GO. 
ɂɅɂ 
ɛ) ɩɪɨɢɡɜɟɫɬɢ ɤɚɥɢɛɪɨɜɤɭ ɡɚɧɨɜɨ: 
- ɜɫɬɚɜɢɬɶ ɋɬɚɧɞɚɪɬ №1, ɧɚɠɚɬɶ GO; 
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- ɜɫɬɚɜɢɬɶ ɋɬɚɧɞɚɪɬ №2, ɧɚɠɚɬɶ GO. 
10. ȼɫɬɚɜɢɬɶ ɢɫɫɥɟɞɭɟɦɭɸ ɩɪɨɛɭ, ɧɚɠɚɬɶ GO. ɇɚ ɷɤɪɚɧɟ ɩɨɹɜɢɬɫɹ 

ɱɢɫɥɨ. 
11. Ɋɚɫɫɱɢɬɚɬɶ ɤɨɧɰɟɧɬɪɚɰɢɸ ȾɇɄ ɜ ɢɫɯɨɞɧɨɦ ɨɛɪɚɡɰɟ: ɜɵɛɪɚɬɶ 

Calculate sample concentration ɢɫɩɨɥɶɡɭɹ ɤɧɨɩɤɢ Ĺ ɢ Ļ, ɧɚɠɚɬɶ GO. 
12. Ɂɚɩɢɫɚɬɶ ɪɟɡɭɥɶɬɚɬ. 
13. ɍɛɪɚɬɶ ɢɫɫɥɟɞɭɟɦɭɸ ɩɪɨɛɭ ɢɡ ɩɪɢɛɨɪɚ, ɜɫɬɚɜɢɬɶ ɫɥɟɞɭɸɳɭɸ ɢ 

ɧɚɠɚɬɶ GO. 
 

2.6 ɉɪɨɜɟɞɟɧɢɟ ɉɐɊ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɩɥɟɤɬɚ ɪɟɚɝɟɧɬɨɜ «SNP-
ɗɄɋɉɊȿɋɋ-Ɋȼ», ɇɉɎ «Ʌɢɬɟɯ», ɫ ɞɟɬɟɤɰɢɟɣ ɪɟɡɭɥɶɬɚɬɚ ɜ ɪɟɠɢɦɟ 
ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɧɚ ɩɪɢɛɨɪɟ CFX96 (Bio-Rad) 

 
ȼ ɨɫɧɨɜɟ ɦɟɬɨɞɚ ɥɟɠɢɬ ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ 

ɩɪɨɞɭɤɬɚ ɉɐɊ ɜ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ ɜ ɤɚɠɞɨɦ ɰɢɤɥɟ ɪɟɚɤɰɢɢ. Ⱦɟɬɟɤɰɢɹ 
ɩɪɨɞɭɤɬɨɜ ɩɨɥɢɦɟɪɚɡɧɨɣ ɰɟɩɧɨɣ ɪɟɚɤɰɢɢ (ɉɐɊ) ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ 
(Ɋȼ) ɫɬɚɥɚ ɜɨɡɦɨɠɧɨɣ ɛɥɚɝɨɞɚɪɹ ɜɜɟɞɟɧɢɸ ɜ ɪɟɚɤɰɢɸ ɮɥɭɨɪɟɫɰɢɪɭɸɳɢɯ 
ɪɟɚɤɬɢɜɨɜ, ɫɨɨɛɳɚɸɳɢɯ ɨɛ ɭɜɟɥɢɱɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ȾɇɄ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɦ 
ɭɜɟɥɢɱɟɧɢɟɦ ɮɥɭɨɪɟɫɰɟɧɬɧɨɝɨ ɫɢɝɧɚɥɚ. Ʉ ɮɥɭɨɪɟɫɰɢɪɭɸɳɢɦ ɜɟɳɟɫɬɜɚɦ, 
ɢɫɩɨɥɶɡɭɟɦɵɦ ɞɥɹ ɷɬɨɣ ɰɟɥɢ, ɨɬɧɨɫɹɬɫɹ ɤɪɚɫɢɬɟɥɢ, ɫɜɹɡɵɜɚɸɳɢɟ ȾɇɄ, ɢ 
ɮɥɭɨɪɟɫɰɟɧɬɧɨ ɦɟɱɟɧɧɵɟ ɩɪɚɣɦɟɪɵ ɢɥɢ ɡɨɧɞɵ. 

ɋɢɫɬɟɦɚ ɞɟɬɟɤɰɢɢ ɩɪɨɞɭɤɬɨɜ ɉɐɊ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ CFX96 
(Bio-Rad, ɋɒȺ) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɬɟɪɦɨɫɬɚɬ 
(ɚɦɩɥɢɮɢɤɚɬɨɪ), ɫɨɩɪɹɠɟɧɧɵɣ ɫ ɨɩɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ ɞɟɬɟɤɰɢɢ 
ɮɥɭɨɪɟɫɰɟɧɬɧɨɝɨ ɫɢɝɧɚɥɚ ɩɨ 6 ɤɚɧɚɥɚɦ ɱɟɪɟɡ ɤɪɵɲɤɢ ɩɪɨɛɢɪɨɤ. ɋɢɫɬɟɦɚ 
ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɉɐɊ ɚɧɚɥɢɡ ɞɨ 5 ɦɢɲɟɧɟɣ ɜ 96 ɩɪɨɛɚɯ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢ 
ɪɟɝɢɫɬɪɢɪɨɜɚɬɶ ɫɢɝɧɚɥ ɨɬ ɨɛɪɚɡɰɨɜ ɩɨ ɡɚɞɚɧɧɵɦ ɤɚɧɚɥɚɦ ɜ ɤɚɠɞɨɦ ɰɢɤɥɟ. ɉɨ 
ɨɤɨɧɱɚɧɢɢ ɪɟɚɤɰɢɢ ɭɩɪɚɜɥɹɸɳɚɹ ɩɪɨɝɪɚɦɦɚ ɫɬɪɨɢɬ ɤɪɢɜɵɟ ɧɚɤɨɩɥɟɧɢɹ 
ɮɨɧɨɜɨɝɨ ɫɢɝɧɚɥɚ ɨɬ ɤɚɠɞɨɝɨ ɨɛɪɚɡɰɚ ɜ ɤɚɠɞɨɦ ɢɡ ɡɚɞɟɣɫɬɜɨɜɚɧɧɵɯ ɤɚɧɚɥɨɜ, ɩɨ 
ɤɨɬɨɪɵɦ ɜ ɞɚɥɶɧɟɣɲɟɦ ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ.  

ɉɐɊ ɩɪɨɜɨɞɢɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɚɛɨɪɚ ɪɟɚɝɟɧɬɨɜ «SNP-ɗɄɋɉɊȿɋɋ-
Ɋȼ» (ɇɉɎ «Ʌɢɬɟɯ», Ɇɨɫɤɜɚ). 

ɋɢɫɬɟɦɚ «SNP-ɗɄɋɉɊȿɋɋ-Ɋȼ» ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɦɩɥɟɤɬ ɪɟɚɝɟɧɬɨɜ 
ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɩɨɥɢɦɨɪɮɢɡɦɨɜ ɜ ɝɟɧɨɦɟ ɱɟɥɨɜɟɤɚ. 

ɋ ɨɛɪɚɡɰɨɦ ɜɵɞɟɥɟɧɧɨɣ ȾɇɄ ɩɚɪɚɥɥɟɥɶɧɨ ɩɪɨɜɨɞɹɬɫɹ ɞɜɟ ɪɟɚɤɰɢɢ 
ɚɦɩɥɢɮɢɤɚɰɢɢ – ɫ ɞɜɭɦɹ ɩɚɪɚɦɢ ɚɥɥɟɥɶ-ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɩɪɚɣɦɟɪɨɜ. Ɋɟɡɭɥɶɬɚɬɵ 
ɚɧɚɥɢɡɚ ɩɨɡɜɨɥɹɸɬ ɞɚɬɶ ɬɪɢ ɬɢɩɚ ɡɚɤɥɸɱɟɧɢɣ: 

- ɝɨɦɨɡɢɝɨɬɚ ɩɨ ɚɥɥɟɥɢ 1; 
- ɝɟɬɟɪɨɡɢɝɨɬɚ; 
- ɝɨɦɨɡɢɝɨɬɚ ɩɨ ɚɥɥɟɥɢ 2. 

ɉɪɨɜɟɞɟɧɢɟ ɚɦɩɥɢɮɢɤɚɰɢɢ: 
1. ɉɪɢɝɨɬɨɜɢɬɶ ɢ ɪɚɫɫɬɚɜɢɬɶ ɜ ɭɤɚɡɚɧɧɨɦ ɜ ɩɪɨɬɨɤɨɥɟ ɢɡɦɟɪɟɧɢɣ ɩɨɪɹɞɤɟ 

ɛɟɫɰɜɟɬɧɵɟ ɩɪɨɛɢɪɤɢ ɫ ɨɩɬɢɱɟɫɤɢɦɢ ɤɪɵɲɤɚɦɢ, ɜɦɟɫɬɢɦɨɫɬɶɸ 0,2 ɦɥ ɞɥɹ 
ɩɪɨɜɟɞɟɧɢɹ ɚɦɩɥɢɮɢɤɚɰɢɢ, ɜɤɥɸɱɚɹ ɩɪɨɛɢɪɤɢ ɞɥɹ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ 
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ɤɨɧɬɪɨɥɶɧɨɝɨ ɨɛɪɚɡɰɚ ȾɇɄ ɢ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɤɨɧɬɪɨɥɶɧɨɝɨ ɨɛɪɚɡɰɚ. Ⱦɥɹ 
ɤɚɠɞɨɣ ɩɪɨɛɵ ɝɨɬɨɜɹɬɫɹ 2 ɩɪɨɛɢɪɤɢ ɚɥɥɟɥɶ 1 (ɧɨɪɦɚ) ɢ ɚɥɥɟɥɶ 2 (ɩɚɬɨɥɨɝɢɹ). 

2. Ɂɚ 20-30 ɦɢɧɭɬ ɞɨ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɚɛɨɱɟɣ ɚɦɩɥɢɮɢɤɚɰɢɨɧɧɨɣ ɫɦɟɫɢ 
ɢɡɜɥɟɱɶ ɤɨɦɩɥɟɤɬ ɪɟɚɝɟɧɬɨɜ ɞɥɹ ɉɐɊ ɢɡ ɦɨɪɨɡɢɥɶɧɢɤɚ, ɪɚɡɦɨɪɨɡɢɬɶ 
ɫɨɞɟɪɠɢɦɨɟ. ɉɪɨɛɢɪɤɢ ɫ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɶɸ ɢ ɩɨɥɧɨɫɬɶɸ ɪɚɡɦɨɪɨɠɟɧɧɵɦ 
ɪɚɫɬɜɨɪɨɦ ɪɚɡɛɚɜɢɬɟɥɹ ɬɳɚɬɟɥɶɧɨ ɩɟɪɟɦɟɲɚɬɶ ɜɨɪɬɟɤɫɢɪɨɜɚɧɢɟɦ. 

3. ɂɡ ɤɨɦɩɨɧɟɧɬɨɜ ɤɨɦɩɥɟɤɬɚ ɩɪɢɝɨɬɨɜɢɬɶ ɪɚɛɨɱɢɟ ɫɦɟɫɢ ɪɟɚɝɟɧɬɨɜ ɞɥɹ 
ɚɦɩɥɢɮɢɤɚɰɢɢ ɢɡ ɪɚɫɱɟɬɚ ɧɚ 1 ɩɪɨɛɭ:  

17,5 ɦɤɥ ɪɚɡɛɚɜɢɬɟɥɹ, 
2,5 ɦɤɥ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ, 
0,2 ɦɤɥ ɤɪɚɫɢɬɟɥɹ SYBR Green. 
0,2 ɦɤɥ Taq-ɩɨɥɢɦɟɪɚɡɵ 
Ƚɨɬɨɜɹɬɫɹ 2 ɪɚɛɨɱɢɟ ɫɦɟɫɢ: ɫ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɶɸ ɇɈɊɆȺ ɢ ɫ 

ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɶɸ ɉȺɌɈɅɈȽɂə. 
4. ɉɨɫɥɟ ɞɨɛɚɜɥɟɧɢɹ Taq-ɩɨɥɢɦɟɪɚɡɵ, ɤɨɬɨɪɨɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 

ɩɨɫɥɟɞɧɸɸ ɨɱɟɪɟɞɶ, ɧɟɨɛɯɨɞɢɦɨ ɬɳɚɬɟɥɶɧɨ ɩɟɪɟɦɟɲɚɬɶ ɫɦɟɫɶ 
ɩɢɩɟɬɢɪɨɜɚɧɢɟɦ. 

5. Ⱦɨɛɚɜɢɬɶ ɩɨ 20 ɦɤɥ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɪɚɛɨɱɟɣ ɚɦɩɥɢɮɢɤɚɰɢɨɧɧɨɣ 
ɫɦɟɫɢ ɜɨ ɜɫɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɪɨɛɢɪɤɢ, ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɞɥɹ ɚɦɩɥɢɮɢɤɚɰɢɢ. 

6. ȼɧɟɫɬɢ ɩɨ 5 ɦɤɥ ɨɛɪɚɡɰɚ ɢɡ ɨɛɪɚɛɨɬɚɧɧɨɣ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ɩɪɨɛɵ (ɫɦ ɩ. 
ɜɵɞɟɥɟɧɢɟ ȾɇɄ) ɜ ɩɪɨɛɢɪɤɭ ɫ ɪɚɛɨɱɟɣ ɚɦɩɥɢɮɢɤɚɰɢɨɧɧɨɣ ɫɦɟɫɶɸ ɇɈɊɆȺ ɢ ɜ 
ɩɪɨɛɢɪɤɭ ɫ ɪɚɛɨɱɟɣ ɚɦɩɥɢɮɢɤɚɰɢɨɧɧɨɣ ɫɦɟɫɶɸ ɉȺɌɈɅɈȽɂə. ȼ ɤɚɱɟɫɬɜɟ 
ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɤɨɧɬɪɨɥɶɧɨɝɨ ɨɛɪɚɡɰɚ ɜɧɨɫɢɬɫɹ ɪɚɡɛɚɜɢɬɟɥɶ, ɜ ɤɚɱɟɫɬɜɟ 
ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ - ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɤɨɧɬɪɨɥɶɧɵɣ ɨɛɪɚɡɟɰ ȾɇɄ ɜ 
ɨɛɴɟɦɟ 5 ɦɤɥ ɜ ɨɛɚ ɬɢɩɚ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ. 

7. ɉɪɨɛɢɪɤɢ ɡɚɤɪɵɬɶ ɢ ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɬɶ ɜ ɬɟɱɟɧɢɟ 3-5 ɫɟɤɭɧɞ ɩɪɢ 1500-
3000 ɨɛ/ɦɢɧ, ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ (+18...+25°ɋ) ɧɚ ɦɢɤɪɨɰɟɧɬɪɢɮɭɝɟ-
ɜɨɪɬɟɤɫɟ. 

8. ɋɨɡɞɚɬɶ ɩɪɨɬɨɤɨɥ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɨɜ.  
Ⱦɥɹ ɪɚɛɨɬɵ ɫ ɧɚɛɨɪɚɦɢ «SNP-ɗɄɋɉɊȿɋɋ-Ɋȼ» ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɧɚɥ FAM. 
Ⱦɟɬɟɤɰɢɹ ɩɪɨɞɭɤɬɨɜ ɚɦɩɥɢɮɢɤɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢɛɨɪɨɦ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜ ɤɚɠɞɨɦ ɰɢɤɥɟ ɚɦɩɥɢɮɢɤɚɰɢɢ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ ɞɚɧɧɵɯ 
ɭɩɪɚɜɥɹɸɳɚɹ ɩɪɨɝɪɚɦɦɚ ɫɬɪɨɢɬ ɤɪɢɜɵɟ ɧɚɤɨɩɥɟɧɢɹ ɮɥɭɨɪɟɫɰɟɧɬɧɨɝɨ ɫɢɝɧɚɥɚ 
ɩɨ ɡɚɞɚɧɧɨɦɭ ɞɥɹ ɨɛɪɚɡɰɨɜ ɤɚɧɚɥɭ. 

9. ɉɟɪɟɧɟɫɬɢ ɩɪɨɛɢɪɤɢ ɜ ɫɢɫɬɟɦɭ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɉɐɊ ɫ ɞɟɬɟɤɰɢɟɣ 
ɪɟɡɭɥɶɬɚɬɚ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɜ ɬɨɱɧɨɦ ɫɨɨɬɜɟɬɫɬɜɢɢ ɡɚɞɚɧɧɵɦ ɪɚɧɟɟ 
ɩɪɨɬɨɤɨɥɨɦ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɪɚɡɰɨɜ. 

10. Ɂɚɩɭɫɬɢɬɶ ɩɪɨɝɪɚɦɦɭ ɚɦɩɥɢɮɢɤɚɰɢɢ ɩɨɫɥɟɞɭɸɳɟɦɭ ɩɪɨɬɨɤɨɥɭ: 
 

Ɍɚɛɥɢɰɚ 1 – ɩɪɨɝɪɚɦɦɚ ɚɦɩɥɢɮɢɤɚɰɢɢ ɞɥɹ ɩɪɢɛɨɪɚ CFX96 (ɉɐɊ-Ɋȼ) 
T,Сº вреɦя циɤɥы 
93° 1 ɦɢɧ 1 
93º 10 ɫɟɤ 

35 64º 10 ɫɟɤ 
72º 20 ɫɟɤ (ɫɱɢɬɵɜɚɧɢɟ) 
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2.7 ɉɪɨɜɟɞɟɧɢɟ ɉɐɊ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɩɥɟɤɬɚ ɪɟɚɝɟɧɬɨɜ ɞɥя 
ɚɦɩɥɢɮɢɤɚɰɢɢ «SNP-ɗɄɋɉɊȿɋɋ», ɇɉɎ «Ʌɢɬɟɯ», ɫ ɷɥɟɤɬɪɨɮɨɪɟɬɢɱɟɫɤɨɣ 
ɞɟɬɟɤɰɢɟɣ ɩɪɨɞɭɤɬɨɜ ɚɦɩɥɢɮɢɤɚɰɢɢ 

 
ɉɪɨɜɟɞɟɧɢɟ ɚɦɩɥɢɮɢɤɚɰɢɢ: 
1. ɉɪɢɝɨɬɨɜɢɬɶ ɢ ɩɪɨɧɭɦɟɪɨɜɚɬɶ ɩɪɨɛɢɪɤɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɚɦɩɥɢɮɢɤɚɰɢɢ 

ɜɦɟɫɬɢɦɨɫɬɶɸ 0,5 ɦɥ (ɢɥɢ 0,2 ɦɥ) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɚɧɚɥɢɡɢɪɭɟɦɵɯ 
ɩɪɨɛ ɩɥɸɫ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɤɨɧɬɪɨɥɶ. Ⱦɥɹ ɤɚɠɞɨɣ ɩɪɨɛɵ ɝɨɬɨɜɹɬɫɹ 2 ɩɪɨɛɢɪɤɢ 
(N (ɇɈɊɆȺ) ɢ Ɋ (ɉȺɌɈɅɈȽɂə)). 

2. Ɂɚ 20-30 ɦɢɧɭɬ ɞɨ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɚɛɨɱɟɣ ɚɦɩɥɢɮɢɤɚɰɢɨɧɧɨɣ ɫɦɟɫɢ 
ɢɡɜɥɟɱɶ ɤɨɦɩɥɟɤɬ ɪɟɚɝɟɧɬɨɜ ɞɥɹ ɉɐɊ ɢɡ ɦɨɪɨɡɢɥɶɧɢɤɚ, ɪɚɡɦɨɪɨɡɢɬɶ 
ɫɨɞɟɪɠɢɦɨɟ. ɉɪɨɛɢɪɤɢ ɫ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɶɸ ɢ ɩɨɥɧɨɫɬɶɸ ɪɚɡɦɨɪɨɠɟɧɧɵɦ 
ɪɚɫɬɜɨɪɨɦ ɪɚɡɛɚɜɢɬɟɥɹ ɬɳɚɬɟɥɶɧɨ ɜɫɬɪɹɯɧɭɬɶ ɞɥɹ ɩɟɪɟɦɟɲɢɜɚɧɢɹ 
ɫɨɞɟɪɠɢɦɨɝɨ.  

3. ɂɡ ɤɨɦɩɨɧɟɧɬɨɜ ɤɨɦɩɥɟɤɬɚ ɩɪɢɝɨɬɨɜɢɬɶ ɪɚɛɨɱɢɟ ɫɦɟɫɢ ɪɟɚɝɟɧɬɨɜ ɞɥɹ 
ɚɦɩɥɢɮɢɤɚɰɢɢ ɢɡ ɪɚɫɱɟɬɚ ɧɚ 1 ɩɪɨɛɭ:  

17,5 ɦɤɥ ɪɚɡɛɚɜɢɬɟɥɹ,  
2,5 ɦɤɥ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ, 
0,2 ɦɤɥ Taq-ɩɨɥɢɦɟɪɚɡɵ 
Ƚɨɬɨɜɹɬɫɹ 2 ɪɚɛɨɱɢɟ ɫɦɟɫɢ: ɫ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɶɸ ɇɈɊɆȺ ɢ ɫ 

ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɶɸ ɉȺɌɈɅɈȽɂə. 
4. ɉɨɫɥɟ ɞɨɛɚɜɥɟɧɢɹ Taq-ɩɨɥɢɦɟɪɚɡɵ, ɤɨɬɨɪɨɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 

ɩɨɫɥɟɞɧɸɸ ɨɱɟɪɟɞɶ, ɧɟɨɛɯɨɞɢɦɨ ɬɳɚɬɟɥɶɧɨ ɩɟɪɟɦɟɲɚɬɶ ɫɦɟɫɶ 
ɩɢɩɟɬɢɪɨɜɚɧɢɟɦ.  

5. Ⱦɨɛɚɜɢɬɶ ɩɨ 20 ɦɤɥ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɪɚɛɨɱɟɣ ɚɦɩɥɢɮɢɤɚɰɢɨɧɧɨɣ 
ɫɦɟɫɢ ɜɨ ɜɫɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɪɨɛɢɪɤɢ, ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɞɥɹ ɚɦɩɥɢɮɢɤɚɰɢɢ. 

6. Ⱦɨɛɚɜɢɬɶ ɜɨ ɜɫɟ ɩɪɨɛɢɪɤɢ ɩɨ 1 ɤɚɩɥɟ (ɨɤɨɥɨ 25 ɦɤɥ) ɦɢɧɟɪɚɥɶɧɨɝɨ 
ɦɚɫɥɚ. 

7. ȼɧɟɫɬɢ ɩɨ 5 ɦɤɥ ɨɛɪɚɡɰɚ ɢɡ ɨɛɪɚɛɨɬɚɧɧɨɣ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ɩɪɨɛɵ (ɫɦ ɩ. 
ɜɵɞɟɥɟɧɢɟ ȾɇɄ) ɜ ɩɪɨɛɢɪɤɭ ɫ ɪɚɛɨɱɟɣ ɚɦɩɥɢɮɢɤɚɰɢɨɧɧɨɣ ɫɦɟɫɶɸ ɇɈɊɆȺ ɢ ɜ 
ɩɪɨɛɢɪɤɭ ɫ ɪɚɛɨɱɟɣ ɚɦɩɥɢɮɢɤɚɰɢɨɧɧɨɣ ɫɦɟɫɶɸ ɉȺɌɈɅɈȽɂə ɩɨɞ ɫɥɨɣ ɦɚɫɥɚ. 
ȼ ɤɚɱɟɫɬɜɟ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɤɨɧɬɪɨɥɶɧɨɝɨ ɨɛɪɚɡɰɚ ɜɧɨɫɢɬɫɹ ɪɚɡɛɚɜɢɬɟɥɶ ɜ 
ɨɛɴɟɦɟ 5 ɦɤɥ ɜ ɨɛɚ ɬɢɩɚ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ. 

8. ɉɪɨɛɢɪɤɢ ɡɚɤɪɵɬɶ ɢ ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɬɶ ɜ ɬɟɱɟɧɢɟ 3-5 ɫɟɤɭɧɞ ɩɪɢ 1,5– 
3000 ɨɛ/ɦɢɧ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ (+18...+25ºɋ) ɧɚ ɦɢɤɪɨɰɟɧɬɪɢɮɭɝɟ-
ɜɨɪɬɟɤɫɟ. 

9. ɉɟɪɟɧɟɫɬɢ ɩɪɨɛɢɪɤɢ ɜ ɩɪɨɝɪɟɬɵɣ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ +94ºɋ 
(ɭɫɬɚɧɨɜɢɜɲɚɹɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɪɟɠɢɦɟ ɉɚɭɡɚ) ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɬɟɪɦɨɫɬɚɬ 
(ɚɦɩɥɢɮɢɤɚɬɨɪ) ɢ ɩɪɨɜɟɫɬɢ ɚɦɩɥɢɮɢɤɚɰɢɸ ɩɨ ɫɥɟɞɭɸɳɟɣ ɩɪɨɝɪɚɦɦɟ: 
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Ɍɚɛɥɢɰɚ 2 – ɩɪɨɝɪɚɦɦɚ ɚɦɩɥɢɮɢɤɚɰɢɢ ɞɥɹ ɩɪɢɛɨɪɚ CFX96 
T,Сº вреɦя циɤɥы 
94º Pause  
93º 1 ɦɢɧ 1 
93º 10 ɫɟɤ 

35 64 10 ɫɟɤ 
72º 20 ɫɟɤ 
72º 1 ɦɢɧ 1 
10º Storage  

 

2.8 Ɋɚɡɞɟɥɟɧɢɟ ɩɪɨɞɭɤɬɨɜ ɚɦɩɥɢɮɢɤɚɰɢɢ ɦɟɬɨɞɨɦ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ 
ɷɥɟɤɬɪɨɮɨɪɟɡɚ 

 
ɗɥɟɤɬɪɨɮɨɪɟɡ ȾɇɄ – ɷɬɨ ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɦɟɬɨɞ, ɩɪɢɦɟɧɹɟɦɵɣ ɞɥɹ 

ɪɚɡɞɟɥɟɧɢɹ ɮɪɚɝɦɟɧɬɨɜ ȾɇɄ ɩɨ ɪɚɡɦɟɪɭ (ɞɥɢɧɟ) ɢ ɮɨɪɦɟ (ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ȾɇɄ 
ɨɛɪɚɡɭɟɬ ɜɬɨɪɢɱɧɵɟ ɫɬɪɭɤɬɭɪɵ, ɧɚɩɪɢɦɟɪ ɲɩɢɥɶɤɢ). ɋɢɥɵ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɩɨɥɹ, ɩɪɢɤɥɚɞɵɜɚɟɦɨɝɨ ɤ ɨɛɪɚɡɰɚɦ, ɡɚɫɬɚɜɥɹɸɬ ɮɪɚɝɦɟɧɬɵ ȾɇɄ ɦɢɝɪɢɪɨɜɚɬɶ 
ɱɟɪɟɡ ɝɟɥɶ. ɋɚɯɚɪɨɮɨɫɮɚɬɧɵɣ ɨɫɬɨɜ ɦɨɥɟɤɭɥ ȾɇɄ ɡɚɪɹɠɟɧ ɨɬɪɢɰɚɬɟɥɶɧɨ ɢ 
ɩɨɷɬɨɦɭ ɰɟɩɢ ȾɇɄ ɞɜɢɝɚɸɬɫɹ ɨɬ ɤɚɬɨɞɚ, ɡɚɪɹɠɟɧɧɨɝɨ ɨɬɪɢɰɚɬɟɥɶɧɨ, ɤ 
ɩɨɥɨɠɢɬɟɥɶɧɨɦɭ ɚɧɨɞɭ. Ȼɨɥɟɟ ɞɥɢɧɧɵɟ ɦɨɥɟɤɭɥɵ ɦɢɝɪɢɪɭɸɬ ɦɟɞɥɟɧɧɟɟ, ɬɚɤ 
ɤɚɤ ɡɚɞɟɪɠɢɜɚɸɬɫɹ ɜ ɝɟɥɟ, ɛɨɥɟɟ ɤɨɪɨɬɤɢɟ ɦɨɥɟɤɭɥɵ ɞɜɢɝɚɸɬɫɹ ɛɵɫɬɪɟɟ. Ʉ 
ɨɛɪɚɡɰɚɦ ɨɛɵɱɧɨ ɞɨɛɚɜɥɹɸɬ ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɣ ɤɢɫɥɵɣ ɤɪɚɫɢɬɟɥɶ (ɧɚɩɪɢɦɟɪ, 
ɞɢɧɢɬɪɨɮɟɧɨɥ, ɛɪɨɦɮɟɧɨɥɨɜɵɣ ɫɢɧɢɣ), ɱɬɨɛɵ ɜɢɡɭɚɥɢɡɢɪɨɜɚɬɶ ɯɨɞ 
ɷɥɟɤɬɪɨɮɨɪɟɡɚ ɜ ɩɪɨɰɟɫɫɟ. Ʉɪɚɫɢɬɟɥɶ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 
ɨɩɪɟɞɟɥɢɬɶ, ɤɨɝɞɚ ɫɬɨɢɬ ɨɫɬɚɧɨɜɢɬɶ ɩɪɨɰɟɫɫ. ɗɥɟɤɬɪɨɮɨɪɟɡ ɩɪɨɜɨɞɢɬɫɹ ɜ 
ɤɚɦɟɪɟ, ɡɚɩɨɥɧɟɧɧɨɣ ɛɭɮɟɪɧɵɦ ɪɚɫɬɜɨɪɨɦ. ɑɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɛɭɮɟɪɵ, 
ɫɨɞɟɪɠɚɳɢɟ ɗȾɌȺ, ɬɪɢɫ- ɢ ɛɨɪɧɭɸ ɤɢɫɥɨɬɭ: TAE ɢ TBE. Ȼɭɮɟɪ ɧɟɨɛɯɨɞɢɦ ɞɥɹ 
ɩɨɜɵɲɟɧɢɹ ɢɨɧɧɨɣ ɫɢɥɵ ɪɚɫɬɜɨɪɚ, ɜ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɪɚɡɞɟɥɟɧɢɟ 
ɦɨɥɟɤɭɥ ȾɇɄ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɩɪɢɥɨɠɟɧɧɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ. ɉɨɫɥɟ 
ɪɚɡɞɟɥɟɧɢɹ (ɢɧɨɝɞɚ ɤɪɚɫɢɬɟɥɶ ɜɧɨɫɹɬ ɜ ɪɚɫɩɥɚɜɥɟɧɧɭɸ ɚɝɚɪɨɡɭ) ɮɪɚɝɦɟɧɬɵ 
ȾɇɄ ɪɚɡɧɨɣ ɞɥɢɧɵ ɜɢɡɭɚɥɢɡɢɪɭɸɬ ɩɪɢ ɩɨɦɨɳɢ ɮɥɸɨɪɟɫɰɟɧɬɧɵɯ ɤɪɚɫɢɬɟɥɟɣ, 
ɫɩɟɰɢɮɢɱɧɨ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɫ ȾɇɄ, ɧɚɩɪɢɦɟɪ, ɚɝɚɪɨɡɧɵɟ ɝɟɥɢ ɨɛɵɱɧɨ 
ɤɪɚɫɹɬ ɛɪɨɦɢɫɬɵɦ ɷɬɢɞɢɟɦ, ɤɨɬɨɪɵɣ ɢɧɬɟɪɤɚɥɢɪɭɟɬ ɦɟɠɞɭ ɚɡɨɬɢɫɬɵɦɢ 
ɨɫɧɨɜɚɧɢɹɦɢ ɞɭɩɥɟɤɫɚ ɢ ɮɥɸɨɪɟɫɰɢɪɭɟɬ ɜ ɍɎ-ɥɭɱɚɯ. Ⱦɥɹ 
ɷɥɟɤɬɪɨɮɨɪɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ȾɇɄ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬ ɚɝɚɪɨɡɧɵɟ (ɞɥɹ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɥɢɧɧɵɯ ɦɨɥɟɤɭɥ ȾɇɄ) ɢ ɩɨɥɢɚɤɪɢɥɚɦɢɞɧɵɟ (ɞɥɹ ɜɵɫɨɤɨɝɨ 
ɪɚɡɪɟɲɟɧɢɹ ɤɨɪɨɬɤɢɯ ɦɨɥɟɤɭɥ ȾɇɄ, ɧɚɩɪɢɦɟɪ, ɜ ɫɥɭɱɚɟ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ) ɝɟɥɢ. 

ɉɪɢɧɰɢɩ ɪɚɡɞɟɥɟɧɢɹ ɩɪɨɞɭɤɬɨɜ ɚɦɩɥɢɮɢɤɚɰɢɢ ɦɟɬɨɞɨɦ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ 
ɷɥɟɤɬɪɨɮɨɪɟɡɚ:  

1. Ɂɚɥɢɬɶ ɜ ɚɩɩɚɪɚɬ ɞɥɹ ɷɥɟɤɬɪɨɮɨɪɟɡɚ ɌȺȿ ɛɭɮɟɪ, ɩɪɢɝɨɬɨɜɥɟɧɧɵɣ ɧɚ 
ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɟ ɪɚɡɛɚɜɥɟɧɢɟɦ 50ɯɌȺȿ ɜ 50 ɪɚɡ (ɪɇ=8,3).  

2. Ʉ 3,0 ɝ ɚɝɚɪɨɡɵ ɞɨɛɚɜɢɬɶ 2 ɦɥ 50ɯ ɌȺȿ ɛɭɮɟɪɚ ɢ 100 ɦɥ 
ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ (3% ɝɟɥɶ) 
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3. ɉɪɢɝɨɬɨɜɥɟɧɧɭɸ ɫɦɟɫɶ ɪɚɫɩɥɚɜɢɬɶ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɥɢɬɟ ɢɥɢ ɜ ɋȼɑ-
ɩɟɱɢ. Ⱦɨɛɚɜɢɬɶ ɤ 100 ɦɥ ɪɚɫɩɥɚɜɥɟɧɧɨɣ ɚɝɚɪɨɡɵ 10 ɦɤɥ 1% ɪɚɫɬɜɨɪɚ 
ɛɪɨɦɢɫɬɨɝɨ ɷɬɢɞɢɹ. ɉɟɪɟɦɟɲɚɬɶ.  

4. Ɉɯɥɚɞɢɬɶ ɪɚɫɩɥɚɜɥɟɧɧɭɸ ɚɝɚɪɨɡɭ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 50-60ºɋ ɢ ɡɚɥɢɬɶ ɜ 
ɩɥɚɧɲɟɬ ɞɥɹ ɡɚɥɢɜɤɢ ɝɟɥɹ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɜ ɚɝɚɪɨɡɧɨɦ ɝɟɥɟ ɤɚɪɦɚɧɨɜ ɞɥɹ 
ɧɚɧɟɫɟɧɢɹ ɨɛɪɚɡɰɨɜ ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɩɥɚɧɲɟɬ ɝɪɟɛɟɧɤɭ, ɢɫɩɨɥɶɡɭɹ ɡɚɠɢɦ ɬɢɩɚ 
«ɛɭɥɶɞɨɝ».  

ɉɪɢɦɟɱɚɧɢɟ: ɬɨɥɳɢɧɚ ɝɪɟɛɟɧɤɢ ɢ ɬɨɥɳɢɧɚ ɝɟɥɹ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɨɛɴɟɦ ɤɚɪɦɚɧɨɜ ɧɟ ɦɟɧɟɟ 20-25 ɦɤɥ. ɉɨɫɥɟ ɡɚɫɬɵɜɚɧɢɹ ɚɝɚɪɨɡɵ ɨɫɬɨɪɨɠɧɨ 
ɜɵɧɭɬɶ ɝɪɟɛɟɧɤɭ ɢɡ ɝɟɥɹ ɢ ɩɟɪɟɧɟɫɬɢ ɩɥɚɧɲɟɬ ɫ ɝɟɥɟɦ ɜ ɤɚɦɟɪɭ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 
ɷɥɟɤɬɪɨɮɨɪɟɡɚ. 

5. ɇɚɧɟɫɬɢ ɜ ɤɚɪɦɚɧɵ ɝɟɥɹ ɩɨ 15-20 ɦɤɥ ɚɦɩɥɢɮɢɤɚɬɚ ɜ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɭɦɟɪɚɰɢɢ ɩɪɨɛ.  

6. ɉɨɞɤɥɸɱɢɬɶ ɷɥɟɤɬɪɨɮɨɪɟɬɢɱɟɫɤɭɸ ɤɚɦɟɪɭ ɤ ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ ɢ 
ɡɚɞɚɬɶ ɧɚɩɪɹɠɟɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ 10-
15 ȼ/ɋɦ ɝɟɥɹ. ɉɪɨɜɟɫɬɢ ɷɥɟɤɬɪɨɮɨɪɟɬɢɱɟɫɤɨɟ ɪɚɡɞɟɥɟɧɢɟ ɩɪɨɞɭɤɬɨɜ 
ɚɦɩɥɢɮɢɤɚɰɢɢ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɨɬ ɤɚɬɨɞɚ (-) ɤ ɚɧɨɞɭ (+). Ʉɨɧɬɪɨɥɶ ɡɚ 
ɷɥɟɤɬɪɨɮɨɪɟɬɢɱɟɫɤɢɦ ɪɚɡɞɟɥɟɧɢɟɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɢɡɭɚɥɶɧɨ ɩɨ ɞɜɢɠɟɧɢɸ 
ɩɨɥɨɫɵ ɤɪɚɫɢɬɟɥɹ. ɉɨɥɨɫɚ ɤɪɚɫɢɬɟɥɹ ɞɨɥɠɧɚ ɩɪɨɣɬɢ ɨɬ ɫɬɚɪɬɚ 1,5-2 ɫɦ (ɩɨɥɨɫɵ 
ɚɦɩɥɢɤɨɧɨɜ ɛɭɞɭɬ ɨɩɟɪɟɠɚɬɶ ɩɨɥɨɫɭ ɤɪɚɫɢɬɟɥɹ, ɨɩɬɢɦɚɥɶɧɨɟ ɜɪɟɦɹ ɪɚɡɝɨɧɤɢ – 
15 ɦɢɧɭɬ).  

ȼɢɡɭɚɥɢɡɚɰɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɷɥɟɤɬɪɨɮɨɪɟɡɚ 
7. ȼɵɧɭɬɶ ɝɟɥɶ ɢɡ ɮɨɪɦɵ ɢ ɩɟɪɟɧɟɫɬɢ ɟɝɨ ɧɚ ɫɬɟɤɥɨ ɍɎ-

ɬɪɚɧɫɢɥɥɸɦɢɧɚɬɨɪɚ. 
ȼȺɀɇɈ! ɋ ɝɟɥɟɦ ɚɝɚɪɨɡɵ ɫɥɟɞɭɟɬ ɪɚɛɨɬɚɬɶ ɜ ɩɟɪɱɚɬɤɚɯ. Ȼɪɨɦɢɫɬɵɣ 

ɷɬɢɞɢɣ ɹɜɥɹɟɬɫɹ ɫɢɥɶɧɵɦ ɦɭɬɚɝɟɧɨɦ. 
8. ȼɤɥɸɱɢɬɶ ɬɪɚɧɫɢɥɥɸɦɢɧɚɬɨɪ ɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ 

(ɜɢɡɭɚɥɶɧɭɸ ɞɟɬɟɤɰɢɸ ɩɪɨɜɨɞɢɬɶ ɬɨɥɶɤɨ ɫ ɡɚɳɢɬɧɵɦ ɷɤɪɚɧɨɦ, ɥɢɛɨ ɜ ɨɱɤɚɯ, ɧɟ 
ɩɪɨɩɭɫɤɚɸɳɢɯ ɍɎ ɢɡɥɭɱɟɧɢɟ). Ɏɪɚɝɦɟɧɬɵ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ȾɇɄ ɩɪɨɹɜɥɹɸɬɫɹ ɜ 
ɜɢɞɟ ɫɜɟɬɹɳɢɯɫɹ ɨɪɚɧɠɟɜɨ-ɤɪɚɫɧɵɯ ɩɨɥɨɫ ɩɪɢ ɨɛɥɭɱɟɧɢɢ ɍɎ-ɢɡɥɭɱɟɧɢɟɦ ɫ 
ɞɥɢɧɨɣ ɜɨɥɧɵ 310 ɧɦ (Ɋɢɫɭɧɨɤ 7). 

 

 
Ɋɢɫɭɧɨɤ 7 – ɉɪɢɦɟɪ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɚɧɚɥɢɡɚ 
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2.9 ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ 
 
ɋɬɚɬɢɫɬɢɱɟɫɤɭɸ ɨɛɪɚɛɨɬɤɭ ɪɟɡɭɥɶɬɚɬɨɜ ɨɫɭɳɟɫɬɜɥɹɥɢ ɫ ɩɨɦɨɳɶɸ ɩɚɤɟɬɚ 

ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ SPSS Statistics (ȼɟɪɫɢɹ 20.0) ɢ ɩɪɨɝɪɚɦɦɵ MS Excel for 
Windows (2010). 

Ⱦɥɹ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜɵɱɢɫɥɹɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ 
ɨɩɢɫɚɬɟɥɶɧɨɣ ɫɬɚɬɢɫɬɢɤɢ: ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ, ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ, ɤɜɚɪɬɢɥɢ, 
ɦɢɧɢɦɚɥɶɧɨɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ. Ɉɩɢɫɚɬɟɥɶɧɵɟ ɫɬɚɬɢɫɬɢɤɢ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɚɤ M±σ, ɝɞɟ Ɇ – ɫɪɟɞɧɹɹ ɚɪɢɮɦɟɬɢɱɟɫɤɚɹ ɜɟɥɢɱɢɧɚ 
ɜɚɪɢɚɰɢɨɧɧɨɝɨ ɪɹɞɚ, σ – ɨɲɢɛɤɚ ɫɪɟɞɧɟɝɨ. Ⱦɥɹ ɤɚɱɟɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɜɵɱɢɫɥɹɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: ɱɢɫɥɨ ɧɚɛɥɸɞɟɧɢɣ ɢ ɞɨɥɹ (ɜ %) ɨɬ ɨɛɳɟɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɩɚɰɢɟɧɬɨɜ ɢɥɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɩɚɰɢɟɧɬɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɩɨɞɝɪɭɩɩɟ. ɉɪɨɜɟɪɤɚ ɧɨɪɦɚɥɶɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɩɟɪɟɦɟɧɧɵɯ ɜ 
ɝɪɭɩɩɚɯ ɧɚɛɥɸɞɟɧɢɹ ɩɪɨɜɨɞɢɥɚɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɪɢɬɟɪɢɹ Ʉɨɥɦɚɝɨɪɨɜɚ-
ɋɦɢɪɧɨɜɚ. 

Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ ɪɚɡɥɢɱɢɣ ɦɟɠɞɭ ɞɜɭɦɹ ɧɟɡɚɜɢɫɢɦɵɦɢ ɜɵɛɨɪɤɚɦɢ 
ɨɰɟɧɢɜɚɥɚɫɶ ɩɨ ɤɪɢɬɟɪɢɸ Ɇɚɧɧɚ-ɍɢɬɧɢ ɩɪɢ ɧɟɫɨɨɬɜɟɬɫɬɜɢɢ ɜɵɛɨɪɤɢ 
ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. ɉɪɢ ɫɨɨɬɜɟɬɫɬɜɢɢ ɜɵɛɨɪɤɢ ɧɨɪɦɚɥɶɧɨɦɭ 
ɡɚɤɨɧɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɡɥɢɱɢɹ ɦɟɠɞɭ ɧɟɡɚɜɢɫɢɦɵɦɢ ɜɵɛɨɪɤɚɦɢ ɩɪɨɜɨɞɢɥɢ ɫ 
ɩɨɦɨɳɶɸ t-ɤɪɢɬɟɪɢɹ ɋɬɶɸɞɟɧɬɚ. ɋɪɚɜɧɟɧɢɟ ɦɟɠɞɭ ɞɜɭɦɹ ɡɚɜɢɫɢɦɵɦɢ 
ɜɵɛɨɪɤɚɦɢ ɩɪɨɜɨɞɢɥɨɫɶ ɫ ɩɨɦɨɳɶɸ ɬɟɫɬɚ ɍɢɥɤɨɤɫɨɧɚ. Ⱦɥɹ ɤɚɬɟɝɨɪɢɚɥɶɧɵɯ 
ɩɟɪɟɦɟɧɧɵɯ ɩɪɢɦɟɧɹɥɢ χ2-ɬɟɫɬ. Ⱦɥɹ ɨɰɟɧɤɢ ɪɢɫɤɚ ɪɚɡɜɢɬɢɹ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɩɪɢ 
ɧɚɥɢɱɢɢ ɦɢɧɨɪɧɨɣ ɚɥɥɟɥɢ ɢɡɭɱɚɟɦɵɯ ɩɨɥɢɦɨɪɮɢɡɦɨɜ ɩɪɨɢɡɜɨɞɢɥɢ ɨɰɟɧɤɭ 
ɨɬɧɨɲɟɧɢɹ ɲɚɧɫɨɜ ɜ ɬɚɛɥɢɰɚɯ ɫɨɩɪɹɠɟɧɧɨɫɬɢ 2*2 ɫ ɪɚɫɱɟɬɨɦ ɞɨɜɟɪɢɬɟɥɶɧɵɯ 
ɢɧɬɟɪɜɚɥɨɜ ɩɨ ɫɬɚɧɞɚɪɬɧɨɣ ɦɟɬɨɞɢɤɟ ɫ ɩɨɦɨɳɶɸ ɱɟɬɵɪɟɯɩɨɥɶɧɨɣ ɬɚɛɥɢɰɵ. 
Ɏɨɪɦɭɥɚ ɪɚɫɱɟɬɚ ɨɬɧɨɲɟɧɢɹ ɲɚɧɫɨɜ: (Ɉɒ) = (a/b)/(c/d). Ɂɚ ɫɬɚɬɢɫɬɢɱɟɫɤɢ 
ɡɧɚɱɢɦɵɣ ɭɪɨɜɟɧɶ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɩɪɢɧɢɦɚɥɢ ɪ<0,05, ɫɬɚɬɢɫɬɢɱɟɫɤɭɸ 
ɬɟɧɞɟɧɰɢɸ ɤ ɞɨɫɬɨɜɟɪɧɨɫɬɢ – 0,05<ɪ<0,1. 
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3 ɊȿɁɍɅɖɌȺɌɕ ɂ ɂɏ ɈȻɋɍɀȾȿɇɂə 

3.1 Ʉɥɢɧɢɤɨ-ɥɚɛɨɪɚɬɨɪɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɩɚɰɢɟɧɬɨɜ ɪɟɡɢɫɬɟɧɬɧɵɯ ɢ 
ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ ɤ ȺɋɄ ɢ ɤɥɨɩɢɞɨɝɪɟɥɭ 

 
ɇɭɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɥɚɛɨɪɚɬɨɪɧɵɟ ɞɚɧɧɵɟ ɩɨ ɪɚɡɜɟɪɧɭɬɨɦɭ ɢ 

ɛɢɨɯɢɦɢɱɟɫɤɨɦɭ ɚɧɚɥɢɡɭ ɤɪɨɜɢ ɞɥɹ ɜɫɟɯ ɩɚɰɢɟɧɬɨɜ ɢ ɝɪɭɩɩɵ ɡɞɨɪɨɜɵɯ ɥɢɰ 
ɧɚɦɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɟ ɜɵɩɨɥɧɹɥɢɫɶ, ɚ ɛɵɥɢ ɥɸɛɟɡɧɨ ɩɪɟɞɨɫɬɚɜɥɟɧɵ 
ɫɨɬɪɭɞɧɢɤɚɦɢ ɤɚɪɞɢɨɥɨɝɢɱɟɫɤɨɝɨ ɨɬɞɟɥɟɧɢɹ Ʉɪɚɫɧɨɹɪɫɤɨɣ ɦɟɠɪɚɣɨɧɧɨɣ 
ɤɥɢɧɢɱɟɫɤɨɣ ɛɨɥɶɧɢɰɵ № 20 ɢɦ. Ȼɟɪɡɨɧɚ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɚɝɪɟɝɚɰɢɹ ɬɪɨɦɛɨɰɢɬɨɜ ɧɚ ɨɩɬɢɱɟɫɤɨɦ 
ɚɝɪɟɝɨɦɟɬɪɟ ɫ ɢɧɞɭɤɬɨɪɚɦɢ: ȺȾɎ 5 µɆ ɢ Ⱥɪɚɯɢɞɨɧɨɜɨɣ ɤɢɫɥɨɬɨɣ (ȺɄ) 1 ɦɆ. 
Ɋɟɡɢɫɬɟɧɬɧɨɫɬɶ ɤ ȺɋɄ ɨɩɪɟɞɟɥɹɥɚɫɶ ɩɪɢ ɭɪɨɜɧɟ ɚɝɪɟɝɚɰɢɢ ɬɪɨɦɛɨɰɢɬɨɜ ɫ 
ɚɪɚɯɢɞɨɧɨɜɨɣ ɤɢɫɥɨɬɨɣ ɛɨɥɟɟ 20% ɯɨɬɹ ɛɵ ɜ ɨɞɧɨɣ ɬɨɱɤɟ ɧɚɛɥɸɞɟɧɢɹ 
(ɧɟɞɨɫɬɚɬɨɱɧɵɣ ɨɬɜɟɬ ɬɪɨɦɛɨɰɢɬɨɜ) ɧɚ ɞɟɡɚɝɪɟɝɚɧɬɧɨɣ ɬɟɪɚɩɢɢ ɩɨɫɥɟ ȺɄɒ ɢɥɢ 
ɩɪɢ ɢɧɤɭɛɚɰɢɢ ɨɛɨɝɚɳɺɧɧɨɣ ɬɪɨɦɛɨɰɢɬɚɦɢ ɩɥɚɡɦɵ ɩɚɰɢɟɧɬɚ ɫ ȺɋɄ in vitro ɞɨ 
ɧɚɱɚɥɚ ɥɟɱɟɧɢɹ ȺɋɄ ɢ ɩɪɨɜɟɞɟɧɢɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ. 

Ɋɟɡɢɫɬɟɧɬɧɨɫɬɶ ɤ ɤɥɨɩɢɞɨɝɪɟɥɭ ɨɩɪɟɞɟɥɹɥɚɫɶ ɤɚɤ ɫɬɟɩɟɧɶ ɭɦɟɧɶɲɟɧɢɹ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɚɝɪɟɝɚɰɢɢ ɬɪɨɦɛɨɰɢɬɨɜ ɩɨɞ ɞɟɣɫɬɜɢɟɦ 5 µɆ 
ȺȾɎ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɢɫɯɨɞɧɨɦɭ ɡɧɚɱɟɧɢɸ (ɧɚ ɮɨɧɟ ɨɬɦɟɧɵ ɤɥɨɩɢɞɨɝɪɟɥɚ 
ɦɢɧɢɦɭɦ ɡɚ 5 ɫɭɬɨɤ ɞɨ ȺɄɒ) ɩɨ ɮɨɪɦɭɥɟ: (Ⱥɦɩɥɢɬɭɞɚ ɚɝɪɟɝɚɰɢɢ ɢɫɯɨɞɧɚɹ-
Ⱥɦɩɥɢɬɭɞɚ ɚɝɪɟɝɚɰɢɢ ɧɚ 8-10 ɫɭɬɤɢ ɩɨɫɥɟ ȺɄɒ)/ Ⱥɦɩɥɢɬɭɞɚ ɚɝɪɟɝɚɰɢɢ 
ɢɫɯɨɞɧɚɹ*100%. ɉɪɢ ɡɧɚɱɟɧɢɹɯ > 40% ɩɚɰɢɟɧɬɵ ɨɩɪɟɞɟɥɹɥɢɫɶ ɤɚɤ 
ɪɟɡɢɫɬɟɧɬɧɵɟ ɤ ɬɟɪɚɩɢɢ ɤɥɨɩɢɞɨɝɪɟɥɨɦ. 

ɉɨ ɞɚɧɧɵɦ ɨɩɬɢɱɟɫɤɨɣ ɚɝɪɟɝɚɰɢɢ ɬɪɨɦɛɨɰɢɬɨɜ ɫ ɚɪɚɯɢɞɨɧɨɜɨɣ ɤɢɫɥɨɬɨɣ, 
ɞɨ ȺɄɒ ɜɫɟ ɩɚɰɢɟɧɬɵ ɛɵɥɢ ɪɚɡɞɟɥɟɧɵ ɧɚ 2 ɝɪɭɩɩɵ: 81 (81,8%) ɩɚɰɢɟɧɬ 
ɜɤɥɸɱɟɧ ɜ ɝɪɭɩɩɭ ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ ɤ ȺɋɄ (Ⱥɑ) ɢ 18 (18,2%) ɩɚɰɢɟɧɬɨɜ ɜ ɝɪɭɩɩɭ 
ɪɟɡɢɫɬɟɧɬɧɵɯ ɤ ȺɋɄ (ȺɊ). 

ɉɪɢ ɤɥɢɧɢɤɨ-ɚɧɚɦɧɟɫɬɢɱɟɫɤɨɣ ɢ ɥɚɛɨɪɚɬɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɩɚɰɢɟɧɬɨɜ 
ɧɟ ɧɚɛɥɸɞɚɥɨɫɶ ɡɧɚɱɢɦɵɯ ɨɬɥɢɱɢɣ ɦɟɠɞɭ ɝɪɭɩɩɚɦɢ ȺɊ ɢ Ⱥɑ ɩɨ ɜɨɡɪɚɫɬɭ, ɩɨɥɭ, 
ɭɪɨɜɧɸ ɝɟɦɨɝɥɨɛɢɧɚ, ɤɨɥɢɱɟɫɬɜɭ ɮɨɪɦɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤɪɨɜɢ, ɭɪɨɜɧɸ 
ɬɨɳɚɤɨɜɨɝɨ ɫɚɯɚɪɚ ɤɪɨɜɢ, ɤɪɟɚɬɢɧɢɧɚ, ɩɨɤɚɡɚɬɟɥɟɣ ɥɢɩɢɞɧɨɝɨ ɫɩɟɤɬɪɚ ɞɨ ȺɄɒ. 
Ɋɟɡɢɫɬɟɧɬɧɵɟ ɤ ȺɋɄ ɩɚɰɢɟɧɬɵ ɱɚɳɟ ɢɦɟɥɢ ɫɚɯɚɪɧɵɣ ɞɢɚɛɟɬ (22,2% ɩɪɨɬɢɜ 
16,0%) ɢ ɹɜɥɹɥɢɫɶ ɤɭɪɢɥɶɳɢɤɚɦɢ (38,9% ɩɪɨɬɢɜ 27,2%), ɧɨ ɜ ɞɚɧɧɵɯ ɨɬɥɢɱɢɹɯ 
ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɧɟɬ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3. 
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ɂɡɴɹɬɨ 8 ɫɬɪɚɧɢɰ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 
ȼɵɜɨɞɵ: 
1. Ɉɩɪɟɞɟɥɟɧɵ ɝɟɧɟɬɢɱɟɫɤɢɟ ɩɪɟɞɢɤɬɨɪɵ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ ȺɋɄ, 

ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɨɩɪɟɞɟɥɹɬɶ ɩɚɰɢɟɧɬɨɜ ɜɵɫɨɤɨɝɨ ɪɢɫɤɚ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ 
ɚɧɬɢɚɝɪɟɝɚɧɬɚɦ. 

2. Ɉɬɥɢɱɢɣ ɩɨ ɚɝɪɟɝɚɰɢɨɧɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɬɪɨɦɛɨɰɢɬɨɜ ɭ ɧɨɫɢɬɟɥɟɣ 
ɦɢɧɨɪɧɨɣ ɚɥɥɟɥɢ ɢ ɧɨɫɢɬɟɥɟɣ ɧɨɪɦɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ ɝɟɧɨɬɢɩɚ ɢɡɭɱɚɟɦɵɯ 
ɩɨɥɢɦɨɪɮɢɡɦɨɜ ɧɟ ɨɛɧɚɪɭɠɟɧɨ (ɪ>0,05). 

3. ȼɵɹɜɥɟɧɵ ɞɨɫɬɨɜɟɪɧɵɟ ɨɬɥɢɱɢɹ ɩɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ 
ɝɟɧɟɬɢɱɟɫɤɢɯ ɜɚɪɢɚɧɬɨɜ ɩɨɥɢɦɨɪɮɢɡɦɨɜ rs2046934 ɝɟɧɚ P2RY12 (p=0,0002) ɢ 
rs1126643 ɝɟɧɚ ITGA2 (p=0,001) ɦɟɠɞɭ ɝɪɭɩɩɚɦɢ ɩɚɰɢɟɧɬɨɜ ɫ ɂȻɋ ɢ ɡɞɨɪɨɜɵɯ 
ɞɨɧɨɪɨɜ. 

4. ȼɵɹɜɥɟɧɵ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɡɧɚɱɢɦɵɟ ɨɬɥɢɱɢɹ ɩɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ 
ɝɟɧɟɬɢɱɟɫɤɢɯ ɜɚɪɢɚɧɬɨɜ ɩɨɥɢɦɨɪɮɢɡɦɚ rs2046934 ɝɟɧɚ P2RY12 ɫɪɟɞɢ 
ɚɫɩɢɪɢɧɪɟɡɢɫɬɟɧɬɧɵɯ (ȺɊ) ɢ ɚɫɩɢɪɢɧɱɭɜɫɬɜɢɬɟɥɶɧɵɯ (Ⱥɑ) ɩɚɰɢɟɧɬɨɜ 
(p=0,003). 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɍȿɆɕɏ ɋɈɄɊȺЩȿɇɂɃ 
 
CYP – ɰɢɬɨɯɪɨɦ Ɋ 
GP – ɝɥɢɤɨɩɪɨɬɟɢɧ 
GP1BA – ɝɥɢɤɨɩɪɨɬɟɢɧ 1ba, ɪɟɰɟɩɬɨɪ ɮɚɤɬɨɪɚ ȼɢɥɥɟɛɪɚɧɞɚ – GPIb/IX/V 
GWAS (Genome-Wide Association Studies) – ɩɨɥɧɨɝɟɧɨɦɧɵɣ ɩɨɢɫɤ 

ɚɫɫɨɰɢɚɰɢɣ 
ITGA2 – ɢɧɬɟɝɪɢɧ α2/β1, ɪɟɰɟɩɬɨɪ ɤɨɥɥɚɝɟɧɚ – GPIa/IIa 
ITGB3 – ɢɧɬɟɝɪɢɧ β3, ɪɟɰɟɩɬɨɪ ɮɢɛɪɢɧɨɝɟɧɚ GPIIb/IIIa 
P2RY12 – ADP-ɪɟɰɟɩɬɨɪ ɬɪɨɦɛɨɰɢɬɨɜ 
SNP - Single-nucleotide polymorphism (ɨɞɧɨɧɭɤɥɟɨɬɢɞɧɵɣ ɩɨɥɢɦɨɪɮɢɡɦ) 
ȺȾɎ – ɚɞɟɧɨɡɢɧɞɢɮɨɫɮɚɬ 
ȺɄ – ɚɪɚɯɢɞɨɧɨɜɚɹ ɤɢɫɥɨɬɚ 
ȺɄɒ – ɚɨɪɬɨ-ɤɨɪɨɧɚɪɧɨɟ ɲɭɧɬɢɪɨɜɚɧɢɟ 
ȺɊ – ɪɟɡɢɫɬɟɧɬɧɵɟ ɤ ɚɰɟɬɢɥɫɚɥɢɰɢɥɨɜɨɣ ɤɢɫɥɨɬɟ 
ȺɋɄ – ɚɰɟɬɢɥɫɚɥɢɰɢɥɨɜɚɹ ɤɢɫɥɨɬɚ 
ȺɌɉ – ɚɧɬɢɬɪɨɦɛɨɬɢɱɟɫɤɢɟ ɩɪɟɩɚɪɚɬɵ 
Ⱥɑ – ɱɭɜɫɬɜɢɬɟɥɶɧɵɟ ɤ ɚɰɟɬɢɥɫɚɥɢɰɢɥɨɜɨɣ ɤɢɫɥɨɬɟ 
Ⱦɂ – ɞɨɜɟɪɢɬɟɥɶɧɵɣ ɢɧɬɟɪɜɚɥ 
ȾɇɄ – ɞɢɡɨɤɫɢɪɢɛɨɧɭɤɥɟɢɧɨɜɚɹ ɤɢɫɥɨɬɚ 
ɂȻɋ – ɢɲɟɦɢɱɟɫɤɚɹ ɛɨɥɟɡɧɶ ɫɟɪɞɰɚ 
ɈɂɆ – ɨɫɬɪɵɣ ɢɧɮɚɪɤɬ ɦɢɨɤɚɪɞɚ 
Ɉɒ – ɨɬɧɨɲɟɧɢɟ ɲɚɧɫɨɜ 
ɉɐɊ – ɩɨɥɢɦɟɪɚɡɧɚɹ ɰɟɩɧɚɹ ɪɟɚɤɰɢɹ 
ɉɐɊ-Pȼ – ɩɨɥɢɦɟɪɚɡɧɚɹ ɰɟɩɧɚɹ ɪɟɚɤɰɢɹ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ 
ɋɋɁ – ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɵɟ ɡɚɛɨɥɟɜɚɧɢɹ 
ɌɯȺ – ɬɪɨɦɛɨɤɫɚɧ Ⱥ 
ɐɈȽ – ɰɢɤɥɨɨɤɫɢɝɟɧɚɡɚ  
ɑɄȼ – ɱɪɟɫɤɨɠɧɨɟ ɤɨɪɨɧɚɪɧɨɟ ɜɦɟɲɚɬɟɥɶɫɬɜɨ 
ɗȾɌȺ – ɷɬɢɥɟɧɞɢɚɦɢɧɬɟɬɪɚɭɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ 

 



49 

ɋɉɂɋɈɄ ɅɂɌȿɊȺɌɍɊɕ 
 

1. Ɉɝɚɧɨɜ, Ɋ. ɋɨɫɭɞɢɫɬɚɹ ɤɨɦɨɪɛɢɞɧɨɫɬɶ: Ɉɛɳɢɟ ɩɨɞɯɨɞɵ ɤ ɩɪɨɮɢɥɚɤɬɢɤɟ ɢ 
ɥɟɱɟɧɢɸ / Ɋ.Ƚ. Ɉɝɚɧɨɜ // Ɋɚɰɢɨɧɚɥɶɧɚɹ ɮɚɪɦɚɤɨɬɟɪɚɩɢɹ ɜ ɤɚɪɞɢɨɥɨɝɢɢ. – 
2015. – T. 11, № 1. – C. 4-7. 

2. .Serruys, P. Percutaneous Coronary Intervention versus Coronary-Artery Bypass 
Grafting for Severe Coronary Artery Disease / P. Serruys, M. Morice, A. 
Kappetein et al. // New England Journal of Medicine. – 2009. – Vol. 360, № 10. – 
P. 961-972. 

3. Alexander, J. Efficacy and safety of edifoligide, an E2F transcription factor decoy, 
for prevention of vein graft failure following coronary artery bypass graft surgery - 
PREVENT IV: A randomized controlled trial / J. Alexander, G. Hafley, R. 
Harrington et al. // Jama-Journal of the American Medical Association. – 2005. – 
Vol. 294, № 19. – P. 2446-2454. 

4. Desai, N. A randomized comparison of radial-artery and saphenous-vein coronary 
bypass grafts / N. Desai, E. Cohen, C. Naylor et al. // New England Journal of 
Medicine. – 2004. – Vol. 351, № 22. – P. 2302-2309. 

5. Gasevic, D. Outcomes following percutaneous coronary intervention and coronary 
artery bypass grafting surgery in Chinese, South Asian and white patients with 
acute myocardial infarction: administrative data analysis / D. Gasevic, N.A. Khan, 
H. Qian et al. // Bmc Cardiovascular Disorders. – 2013. – Vol. 13, № 121. – P. 30-
38. 

6. ȼɚɫɶɤɢɧɚ, E. Ɇɚɪɤɟɪɵ ɚɤɬɢɜɚɰɢɢ ɬɪɨɦɛɨɰɢɬɨɜ ɢ ɢɯ ɜɥɢɹɧɢɟ ɧɚ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɲɭɧɬɨɜ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɢ ɨɩɟɪɚɰɢɢ ɚɨɪɬɨ-
ɤɨɪɨɧɚɪɧɨɝɨ ɲɭɧɬɢɪɨɜɚɧɢɹ ɩɚɰɢɟɧɬɚɦ ɫ ɷɫɫɟɧɰɢɚɥɶɧɨɣ ɚɪɬɟɪɢɚɥɶɧɨɣ 
ɝɢɩɟɪɬɟɧɡɢɟɣ / ȿ.Ⱥ. ȼɚɫɶɤɢɧɚ, Ɇ.ȼ. ȼɢɤɬɨɪɨɜɚ, Ɇ.Ƚ. ɉɭɫɬɨɜɟɬɨɜɚ, ɢ ɞɪ. // 
ȼɟɫɬɧɢɤ ɧɨɜɵɯ ɦɟɞɢɰɢɧɫɤɢɯ ɬɟɯɧɨɥɨɝɢɣ. – 2007. – Ɍ. 14, № 2. – ɋ. 171-172. 

7. Ⱦɨɜɝɚɥɟɜɫɤɢɣ, ɉ. Ʉɥɢɧɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ ɚɫɩɢɪɢɧɭ ɭ 
ɩɚɰɢɟɧɬɨɜ ɫ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɵɦɢ ɡɚɛɨɥɟɜɚɧɢɹɦɢ / ɉ.ə. Ⱦɨɜɝɚɥɟɜɫɤɢɣ, ɇ.ȼ. 
Ɏɭɪɦɚɧ, ɇ.Ɏ. ɉɭɱɢɧɶɹɧ // Ɋɚɰɢɨɧɚɥɶɧɚɹ ɮɚɪɦɚɤɨɬɟɪɚɩɢɹ ɜ Ʉɚɪɞɢɨɥɨɝɢɢ. – 
2006. – №3. – ɋ. 46-47. 

8. Ⱦɟɦɨɝɪɚɮɢɱɟɫɤɢɣ ɟɠɟɝɨɞɧɢɤ Ɋɨɫɫɢɢ, 2015. http//www.gks.ru. 
Demograficheskij ezhegodnik Rossii, 2015. http//www.gks.ru (In Russ.). 

9. Timmis, A. Prognosis of stable angina pectoris: why we need larger population 
studies with higher endpoint resolution / A. Timmis, G. Feder, H. Hemingway // 
Heart. – 2007. – Vol. 93. – P. 786-791. 

10.  Ȼɨɤɟɪɢɹ, Ʌ. ɋɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɚɹ ɯɢɪɭɪɝɢɹ / Ʌ.Ⱥ. Ȼɨɤɟɪɢɹ, Ɋ.Ƚ. Ƚɭɞɤɨɜɚ // 
Ȼɨɥɟɡɧɢ ɢ ɜɪɨɠɞɟɧɧɵɟ ɚɧɨɦɚɥɢɢ ɫɢɫɬɟɦɵ ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ. – 2011 – ɋ. 192. 

11.  Ⱦɢɞɢɝɨɜɚ, Ɋ. ɋɨɜɪɟɦɟɧɧɵɟ ɜɡɝɥɹɞɵ ɧɚ ɷɬɢɨɥɨɝɢɸ ɢ ɞɢɚɝɧɨɫɬɢɤɭ 
ɢɲɟɦɢɱɟɫɤɨɣ ɛɨɥɟɡɧɢ ɫɟɪɞɰɚ / Ɋ.Ɍ. Ⱦɢɞɢɝɨɜɚ, Ⱥ.Ɇ. ɂɧɚɪɨɤɨɜɚ, Ɇ.ə. 
ɂɦɚɝɨɠɟɜɚ // Ʌɟɱɟɛɧɨɟ ɞɟɥɨ. – 2011. – № 4. – ɋ. 12. 

12.  ɋɭɦɚɪɨɤɨɜ, Ⱥ. Ⱥɰɟɬɢɥɫɚɥɢɰɢɥɨɜɚɹ ɤɢɫɥɨɬɚ – ɚɧɬɢɚɝɪɟɝɚɧɬɧɨɟ ɢ 
ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɨɟ ɫɪɟɞɫɬɜɨ ɜ ɬɟɪɚɩɢɢ ɢ ɩɪɨɮɢɥɚɤɬɢɤɟ ɫɟɪɞɟɱɧɨ-



50 

ɫɨɫɭɞɢɫɬɵɯ ɡɚɛɨɥɟɜɚɧɢɣ / Ⱥ.Ȼ. ɋɭɦɚɪɨɤɨɜ // ɋɩɪɚɜɨɱɧɢɤ ɩɨɥɢɤɥɢɧɢɱɟɫɤɨɝɨ 
ɜɪɚɱɚ. – 2013. – № 10. – ɋ. 16-21. 

13.  ȼɨɪɨɧɢɧɚ, ȿ. Ɇɟɦɛɪɚɧɧɵɟ ɪɟɰɟɩɬɨɪɵ ɬɪɨɦɛɨɰɢɬɨɜ: ɮɭɧɤɰɢɢ ɢ 
ɩɨɥɢɦɨɪɮɢɡɦ / ȿ.ɇ. ȼɨɪɨɧɢɧɚ, Ɇ.Ʌ. Ɏɢɥɢɩɟɧɤɨ, Ⱦ.ɋ. ɋɟɪɝɟɟɜɢɱɟɜ // ȼɟɫɬɧɢɤ 
ȼɈȽɢɋ. – 2006. – Ɍɨɦ 10, № 3. – C. 554-556. 

14.  ɒɢɥɨɜ, Ⱥ. Ⱥɰɟɬɢɥɫɚɥɢɰɢɥɨɜɚɹ ɤɢɫɥɨɬɚ – ɚɧɬɢɚɝɪɟɝɚɧɬ ɞɥɹ ɩɪɨɮɢɥɚɤɬɢɤɢ ɢ 
ɥɟɱɟɧɢɹ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɵɯ ɡɚɛɨɥɟɜɚɧɢɣ / Ⱥ.Ɇ. ɒɢɥɨɜ // Ɍɪɭɞɧɵɣ 
ɩɚɰɢɟɧɬ. – 2013. – № 11(4). – C. 3–8.  

15.  Gallego-Fabrega, C. Drug resistance and secondary treatment of ischaemic stroke: 
The genetic component of the response to acetylsalicylic acid and clopidogrel / C. 
Gallego-Fabrega, J. Krupinski, I. Fernandez-Cadenas // Neurologia. – 2015. – Vol. 
30, № 9. – P. 566-573. 

16.  Roberge, S. The role of aspirin dose on the prevention of preeclampsia and fetal 
growth restriction: systematic review and meta-analysis / S. Roberge, K. 
Nicolaides, S. Demers, J. Hyett, N. Chaillet, E. Bujold // American Journal of 
Obstetrics and Gynecology. – 2017. – Vol. 216, № 2. – P. 111—116. 

17.  2013 ESC guidelines on the management of stable coronary artery disease. The 
Task Force on the management of stable coronary artery disease of the European 
Society of 
Cardiology.http://eurheartj.oxfordjournals.org/content/early/2013/08/28/eurheartj.e
ht. 

18.  Ridker, P. Low-dose aspirin therapy for chronic stable angina. A randomized, 
placebo–controlled clinical trial / P.M. Ridker, J.E. Manson, J.M. Gaziano et al // 
Ann. Intern. Med. – 1991. – Vol. 114, № 10. – P. 835-839. 

19.  Steg, P. Authors Task Force M. ESC Guidelines for the management of acute 
myocardial infarction in patients presenting with ST-segment elevation / P.G. Steg, 
S.K. James, D. Atar et al. // European Heart Journal. – 2012. – Vol. 33, № 20. – P. 
2569-2619. 

20.  Fintel, D. Oral antiplatelet therapy for atherothrombotic disease: overview of 
current and emerging treatment options / D.J. Fintel // Vasc. Hlth Risk Manag. – 
2012. – Vol. 8. – P. 77-89. 

21.  Ɇɚɟɜ, ɂ. Ʌɟɤɚɪɫɬɜɟɧɧɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɢɧɝɢɛɢɬɨɪɨɜ ɩɪɨɬɨɧɧɨɣ ɩɨɦɩɵ ɢ 
ɤɥɨɩɢɞɨɝɪɟɥɹ ɩɪɢ ɢɯ ɫɨɜɦɟɫɬɧɨɦ ɩɪɢɟɦɟ / ɂ.ȼ. Ɇɚɟɜ, Ⱥ.Ⱥ. ɋɚɦɫɨɧɨɜ, ȼ.Ⱥ. 
Ƚɨɞɢɥɨ-Ƚɨɞɥɟɜɫɤɢɣ // Ʉɥɢɧɢɱɟɫɤɚɹ ɦɟɞɢɰɢɧɚ. – 2013. – № 5. – C. 17. 

22.  Popma, C. Lack of concordance between local investigators, angiographic core 
laboratory, and clinical event committee in the assessment of stent thrombosis: 
results from the TRACER angiographic substudy / CJ. Popma, S. Sheng, S. 
Korjian S et al. // Circ. Cardiovasc. Interv. – 2016. – Vol. 9, № 5. – P. 3-14. 

23.  Montalescot, G. 2013 ESC guidelines on the management of stable coronary 
artery disease: the Task Force on the management of stable coronary artery disease 
of the European Society of Cardiology / G. Montalescot, U. Sechtem, S. 
Achenbach et al. // European Heart Journal. – 2013. – Vol. 34. – P. 2949-2954. 

24.  Guirgis, M. Review of aspirin and clopidogrel resistance in peripheral arterial 
disease / M. Guirgis, P. Thompson, S. Jansen // Journal of Vascular Surgery. – 
2017. – Vol. 66, № 5. – P. 1576-1586. 



51 

25.  Lee, P. Low-dose aspirin increases aspirin resistance in patients with coronary 
artery disease / P. Lee, W. Chen, W. Ng et al. // The American Journal of 
Medicine. – 2005. – Vol. 118. – P. 723–727. 

26.  Gurbel, P. The relation of dosing to clopidogrel responsiveness and the incidence 
of high post-treatment platelet aggregation in patients undergoing coronary 
stenting / P.A. Gurbel, K.P. Bliden, K.M. Hayes, U.S. Tantry // Journal of the 
American College of Cardiology. – 2005. – Vol. 45. – P. 1392-1396. 

27.  Gori, A. Incidence and clinical impact of dual nonresponsiveness to aspirin and 
clopidogrel in patients with drug-eluting stents / A. Gori, R. Marcucci, A. 
Migliorini et al // Journal of the American College of Cardiology. – 2008. – Vol. 
52, № 9ɸ – P. 734-739. 

28.  Ɇɚɪɬɵɧɨɜ, Ⱥ. ɂɫɬɢɧɧɚɹ ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ ɢ ɩɫɟɜɞɨɪɟɡɢɫɬɟɧɬɧɨɫɬɶ ɤ ɚɫɩɢɪɢɧɭ / 
Ⱥ.ɂ. Ɇɚɪɬɵɧɨɜ, ȿ.ȼ. Ⱥɤɚɬɨɜɚ, ɂ.ȼ. ɍɪɥɚɟɜɚ ɢ ɞɪ. // Ɋɚɰɢɨɧɚɥɶɧɚɹ 
ɮɚɪɦɚɤɨɬɟɪɚɩɢɹ ɜ ɤɚɪɞɢɨɥɨɝɢɢ. – 2013. – T. 9, № 3. – C. 301-305. 

29.  Siller-Matula, J. Personalized antiplatelet treatment after percutaneous coronary 
intervention: The MADONNA study / J.M. Siller-Matula, M. Francesconi, C. 
Dechant et al. // International Journal of Cardiology. – 2013. – Vol. 167, № 5. – P. 
2018-2023. 

30.  Takahashi, S. Platelet responsiveness to in vitro aspirin is independent of COX-1 
and COX-2 protein levels and polymorphisms / S. Takahashi, M. Ushida, R. 
Komine et al. // Thrombosis Research. – 2008. – T. 121, № 4. – P. 509-517. 

31.  ȼɚɫɢɥɶɟɜɚ, O. Ɇɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɤɚɪɞɢɨɜɚɫɤɭɥɹɪɧɵɯ ɢ 
ɰɟɪɟɛɪɨɜɚɫɤɭɥɹɪɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ / Ɉ.ȼ. ȼɚɫɢɥɶɟɜɚ, Ⱥ.ȼ. ɉɨɥɨɧɧɢɤɨɜ, ȼ.ɉ. 
ɂɜɚɧɨɜ // Ʉɥɢɧɢɤɨ-ɥɚɛɨɪɚɬɨɪɧɵɣ ɤɨɧɫɢɥɢɭɦ. – 2009 – № 4. – C. 56-59. 

32.  Takada, Y. The Integrins / Y. Takada, X. Ye, S. Simon // Genome Biol. – 2007. – 
Vol. 8, № 5. – P. 215. 

33.  ɑɢɤɨɜɚ, ȿ. ɇɚɫɥɟɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ ɪɢɫɤɚ ɬɪɨɦɛɨɮɢɥɢɢ ɭ ɠɟɧɳɢɧ ɡɚɩɚɞɧɨ-
ɫɢɛɢɪɫɤɨɝɨ ɪɟɝɢɨɧɚ: ɦɚɬɟɪɢɚɥɵ VII ȼɫɟɪɨɫɫɢɣɫɤɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ 
ɤɨɧɮɟɪɟɧɰɢɢ ɫ ɦɟɠɞɭɧɚɪɨɞɧɵɦ ɭɱɚɫɬɢɟɦ / ȿ.Ⱦ. ɑɢɤɨɜɚ, Ƚ.Ⱥ. ɐɜɟɬɨɜɫɤɚɹ, 
Ƚ.ɂ. Ʌɢɮɲɢɰ // Ɇɨɥɟɤɭɥɹɪɧɚɹ ɞɢɚɝɧɨɫɬɢɤɚ. – 2010. – ɋ. 166. 

34.  Undas, A. Pl (A2) polymorphism of beta(3) integrins is associated with enhanced 
thrombin generation and impaired antithrombotic action of aspirin at the site of 
microvascular injury / A. Undas, K. Brummel, J. Musial et al. // Circulation. – 
2001. – Vol. 27, № 104. – P. 2666-2672. 

35.  Syros, G. Role of PLA2 polymorphism on clinical events after percutaneous 
coronary intervention / G. Syros, R. Mehran, G. Weisz et al. // Acute cardiac care. 
– 2009. – Vol. 11, № 2. – P. 88-91. 

36.  Ƚɟɪɝɟɫɨɜɚ, ȿ.ȿ. Ɏɭɧɤɰɢɢ ɬɪɨɦɛɨɰɢɬɨɜ, ɩɨɥɢɦɨɪɮɢɡɦ ɝɟɧɨɜ Leu33-Pro GpIIIa, 
C807-T GpIa ɢ ɫɢɫɬɟɦɚ Ⱥȼ0 ɜ ɧɨɪɦɟ ɢ ɩɚɬɨɥɨɝɢɢ / ȿ.ȿ. Ƚɟɪɝɟɫɨɜɚ // 
Ʉɥɢɧɢɱɟɫɤɚɹ ɝɟɦɨɫɬɚɡɢɨɥɨɝɢɹ ɢ ɝɟɦɨɪɟɨɥɨɝɢɹ ɜ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɨɣ 
ɯɢɪɭɪɝɢɢ: ɦɚɬɟɪɢɚɥɵ V ȼɫɟɪɨɫɫɢɣɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ. – 2011. – ɋ. 129-130. 

37.  Lu, J. Polymorphism in Integrin ITGA2 is Associated with Ischemic Stroke and 
Altered Serum Cholesterol in Chinese Individuals / J. Lu, Z. Lu, S. Zhang // 
Balkan Med Journal. – 2014. –Vol. 31, № 1. – P. 55-59. 



52 

38.  FitzGerald, L. Identification of a prostate cancer susceptibility gene on 
chromosome 5p13q12 associated with risk of both familial and sporadic disease / 
L.M. FitzGerald, B. Patterson, R. Thomson // European Journal Human Genetics. – 
2009. – Vol. 17, № 3. – P. 368-377. 

39.  Leone, A. Glycoprotein Ia C807T gene polymorphism and increased risk of 
recurrent acute coronary syndromes: a five year follow up / A.M. Leone, V. 
Stefano, F. Burzotta et al. // Heart. – 2004. – Vol. 90, № 5. – P. 567-569. 

40.  Nikolopoulos, G. Integrin, alpha 2 gene C807T polymorphism and risk of 
ischemic stroke: a meta-analysis / G.K. Nikolopoulos et. al. // Thromb Res. – 2007. 
– Vol 119, № 4. – P. 501-510. 

41.  Su, J. Association of P2Y12 gene promoter DNA methylation with the risk of 
clopidogrel resistance in coronary artery disease patients / J. Su, X. Li, Q. Yu et al. 
// BioMed research international. – 2014. – Vol. 2014. – P. 450-458. 

42.  Wu, G. Genetic polymorphism of ITGA2 C807T can increase the risk of ischemic 
stroke / G. Wu, Y. Xi, L. Yao et al. // International Journal of Neuroscience. – 
2014. – Vol. 124, № 11. – P. 841-851. 

43.  ɉɚɧɬɟɥɟɟɜ, Ɇ. ɉɪɚɤɬɢɱɟɫɤɚɹ ɤɨɚɝɭɥɨɥɨɝɢɹ / Ɇ.Ⱥ. ɉɚɧɬɟɥɟɟɜ, ɋ.Ⱥ. ȼɚɫɢɥɶɟɜ, 
ȿ.ɂ. ɋɢɧɚɭɪɢɞɡɟ // ɉɪɚɤɬɢɱɟɫɤɚɹ ɦɟɞɢɰɢɧɚ. – 2012. – C. 146-150. 

44.  Ƚɨɥɞɨɛɢɧ, B. Ⱥɬɟɪɨɬɪɨɦɛɨɬɢɱɟɫɤɢɣ ɢɧɫɭɥɶɬ: ɤɥɢɧɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɢ 
ɩɚɪɚɦɟɬɪɵ ɬɪɨɦɛɨɰɢɬɚɪɧɨɝɨ ɝɟɦɨɫɬɚɡɚ ɭ ɩɚɰɢɟɧɬɨɜ ɜ ɨɫɬɪɨɦ ɩɟɪɢɨɞɟ / ȼ.ȼ. 
Ƚɨɥɞɨɛɢɧ, ȿ.Ƚ Ʉɥɨɱɟɜɚ // ɋɚɪɚɬɨɜɫɤɢɣ ɧɚɭɱɧɨ-ɦɟɞɢɰɢɧɫɤɢɣ ɠɭɪɧɚɥ. – 2012. – 
Ɍ. 4, № 8. – ɋ. 954-957. 

45.  ɋɢɪɨɬɤɢɧɚ, Ɉ. Ɇɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɟ ɦɟɯɚɧɢɡɦɵ ɚɤɬɢɜɚɰɢɢ 
ɬɪɨɦɛɨɰɢɬɨɜ ɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɚɧɬɢɚɝɪɟɝɚɧɬɧɵɦ ɩɪɟɩɚɪɚɬɚɦ ɭ ɛɨɥɶɧɵɯ 
ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɵɦɢ ɡɚɛɨɥɟɜɚɧɢɹɦɢ / Ɉ.ȼ. ɋɢɪɨɬɤɢɧɚ // Ɇɟɞɢɤɨ-
ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɢ ɫɨɰɢɚɥɶɧɨ-ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ 
ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ. – 2010. – Ɍ. 1, № 4. – ɋ. 69-76. 

46.  Hollopeter, G. Identification of the platelet ADP receptor targeted by 
antithrombotic drugs / G. Hollopeter, H. Jantzen, D. Vincent // Nature. – 2001. – 
№409. – P. 202-207. 

47.  Staritz, P. Platelet reactivity and clopidogrel resistance are associated with the H2 
haplotype of the P2Y(12)-ADP receptor gene / P. Staritz, K. Kurz, M. Stoll et al. // 
International Journal of Cardiology. – 2009. – Vol. 133, № 3. – P. 341-345. 

48.  Liu, R. Associations of CYP3A4, NR1I2, CYP2C19 and P2RY12 polymorphisms 
with clopidogrel resistance in Chinese patients with ischemic stroke / R. Liu, Z. 
Zhou, Y. Chen // Acta Pharmacol Sin. – 2016. – Vol. 37, № 7. – P. 882-888. 

49.  Yang, H. Associations of P2Y12R gene polymorphisms with susceptibility to 
coronary heart disease and clinical efficacy of antiplatelet treatment with 
clopidogrel / H. Yang, Y. Chen, C. Gao et al. // Cardiovasc Ther. – 2016. – Vol. 
34, № 6. – P. 460-467. 

50.  Schettert, I. Association between platelet P2Y12 haplotype and risk of 
cardiovascular events in chronic coronary disease / I.T. Schettert, A.C. Pereira, 
N.H. Lopes et al. // Thrombosis Research. – 2006. – Vol. 118, № 6. – P. 679-683. 



53 

51.  Omura, Ɍ. Recollection of the early years of the research on cytochrome P450 / Ɍ. 
Omura // Proc Jpn Acad Ser B Phys Biol Sci. – 2011. – Vol. 87, № 10. – Ɋ. 617-
640. 

52.  Seripa, D. Pharmacogenetics of cytochrome P450 (CYP) in the elderly / D. Seripa, 
Ⱥ. Pilotto, F. Panza et al. // Ageing Research Reviews. – 2010. – Vol. 9, № 4. – Ɋ. 
457-474. 

53.  Simon, T. Genetic determinants of response to clopidogrel and cardiovascular 
events / T. Simon //N Engl J Med. – 2009. – Vol. 360. – P. 365. 

54.  Buzoianu, A. Screening for CYP2C19*2, *3 and *4 gene variants in a Romanian 
population study group / A. Buzoianu, A. Trifa, R. Popp et al. // Farmacia. – 2010. 
– Vol. 58. – P. 806–818. 

55.  Yin, T. Pharmacogenomics of clopidogrel: evidence and perspectives / T. Yin, T. 
Miyata // Thromb Res. – 2011. – Vol. 128, № 4. – P. 307-316. 

56.  Lima, J. Association of CYP2C19 Polymorphisms and Lansoprazole-Associated 
Respiratory Adverse Effects in Children / J.J. Lima, J.E. Lang, E.B. Mougey et al. 
// Journal of Pediatrics. – 2013. – Vol. 163, № 3. – Ɋ. 686-691. 

57.  Dehbozorgi, M. Prevalence of the CYP2C19*2 (681 G>A), *3 (636 G>A) and 
*17 (−806 C>T) alleles among an Iranian population of different ethnicities / M. 
Dehbozorgi, B. Kamalidehghan, I. Hosseini et al // Mol Med Rep. – 2018. – Vol. 
17, № 3. – P. 4195–4202. 

58.  Hokimoto, S. Impact of CYP2C19 Polymorphism and Proton Pump Inhibitors on 
Platelet Reactivity to Clopidogrel and Clinical Outcomes Following Stent 
Implantation / S. Hokimoto, M. Mizobe, T. Akasaka // Thrombosis Research. – 
2014. – Vol. 133, № 4. – Ɋ. 599-605. 

59.  Ⱦɭɞɧɢɤɨɜɚ, ɗ. Ɋɨɥɶ ɞɟɮɟɧɡɢɧɨɜ ɜ ɪɚɡɜɢɬɢɢ ɩɚɬɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ: ɧɨɜɵɟ 
ɩɨɞɯɨɞɵ ɤ ɞɢɚɝɧɨɫɬɢɤɟ ɢ ɥɟɱɟɧɢɸ / ɗ.ȼ. Ⱦɭɞɧɢɤɨɜɚ, Ⱥ.ɋ. Ȼɚɞɶɹɧ // 
Ɇɟɞɢɰɢɧɫɤɢɣ ɜɟɫɬɧɢɤ ɘɝɚ Ɋɨɫɫɢɢ. – 2015. – № 2. – ɋ. 9-14. 

60.  Gaikovitch, E. Polymorphisms of drug-metabolizing enzymes CYP2C9, 
CYP2C19, CYP2D6, CYP1A1, NAT2 and of P-glycoprotein in a Russian 
population / E.A. Gaikovitch // Eur J Clin Pharmacol. – 2003 – Vol. 59, № 4. – P. 
303-312. 

61.  Ʉɨɦɚɪɨɜ, Ⱥ. Ɏɚɤɬɨɪɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɤɥɢɧɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɤɥɨɩɢɞɨɝɪɟɥɚ ɢ ɩɪɨɝɧɨɡ ɭ ɛɨɥɶɧɵɯ ɫɨ ɫɬɚɛɢɥɶɧɨɣ ɮɨɪɦɨɣ ɢɲɟɦɢɱɟɫɤɨɣ 
ɛɨɥɟɡɧɢ ɫɟɪɞɰɚ / Ⱥ.Ʌ. Ʉɨɦɚɪɨɜ, ȿ.ɉ. ɉɚɧɱɟɧɤɨ, Ⱥ.ȿ. Ⱦɨɧɧɢɤɨɜ ɢ ɞɪ. // 
Ʉɚɪɞɢɨɥɨɝɢɹ. – 2011. – №2. – ɋ. 8-18. 

62.  Grinshtein, Y. Possible Genetic Predictors of Cardiovascular Complications After 
Coronary Artery Bypass Surgery / Y. Grinshtein, A. Kosinova,I. Grinshtein et al. // 
Kardiologiia. – 2018. – Vol. 58, № 7. – P. 77-84.  

63.  ɉɚɬɪɭɲɟɜ, Ʌ. ɂɫɤɭɫɫɬɜɟɧɧɵɟ ɝɟɧɟɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ: Ƚɟɧɧɚɹ ɢ ɛɟɥɤɨɜɚɹ 
ɢɧɠɟɧɟɪɢɹ / Ʌ.ɂ. ɉɚɬɪɭɲɟɜ // – 2004. – Ɍ. 2. – ɋ. 40-42. 

64.  Brar, S. Impact of Platelet Reactivity on Clinical Outcomes After Percutaneous 
Coronary Intervention A Collaborative Meta-Analysis of Individual Participant 
Data / S. S. Brar, J. ten Berg, R. Marcucci et al. // Journal of the American College 
of Cardiology. – 2011. – Vol. 58, № 19. – P. 1945-1954. 



54 

65.  Campo, G. Prospective Evaluation of On-Clopidogrel Platelet Reactivity Over 
Time in Patients Treated With Percutaneous Coronary Intervention 
Relationship With Gene Polymorphisms and Clinical Outcome / G. Campo, G. 
Parrinello, P. Ferraresi et al. // Journal of the American College of Cardiology. 
– 2011. – Vol. 57, № 25. – P. 2474-2483. 




