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ɊɈɅɖ ȽȿɇɈȼ CCKAR, CCKBR, COMT, DBH, TPH1 ɂ MAOA ȼ ɊȺɁȼɂɌɂɂ 
ɉɋɈɊɂȺɁȺ 

ȼ.ȼ. ɋɨɛɨɥɟɜ1,2,4, Ⱥ.ȼ. Ɍɪɟɬɶɹɤɨɜ3, Ⱥ.Ⱥ. Ʌɭɧɶɤɨɜɚ3, Ɂ.Ƚ. Ʉɨɤɚɟɜɚ3, Ɉ.ɂ. Ɋɭɞɶɤɨ3,  

ɂ.ȿ. Ⱦɚɧɢɥɢɧ5, Ⱥ.Ƚ. ɋɨɛɨɥɟɜɚ1, ɂ.Ɇ. Ʉɨɪɫɭɧɫɤɚɹ1, ȿ.Ⱥ. Ʉɥɢɦɨɜ2,3 

1ɐɟɧɬɪ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɣ ɮɚɪɦɚɤɨɥɨɝɢɢ ɊȺɇ, Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ, 119991, 
ɝ. Ɇɨɫɤɜɚ, Ʌɟɧɢɧɫɤɢɣ ɩɪ., 38Ⱥ, ɤɨɪɩ. 1 
2ɈɈɈ «ɍɧɢɜɟɪɫɢɬɟɬɫɤɚɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɚɹ ɥɚɛɨɪɚɬɨɪɢɹ», Ɋɨɫɫɢɹ, 119331, ɝ. Ɇɨɫɤɜɚ, ɩɪ. ȼɟɪɧɚɞɫɤɨɝɨ, 
29, ɩɨɦ. I 
3Ɇɨɫɤɨɜɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦ. Ɇ.ȼ. Ʌɨɦɨɧɨɫɨɜɚ, ɛɢɨɥɨɝɢɱɟɫɤɢɣ ɮɚɤɭɥɶɬɟɬ, Ɋɨɫɫɢɣ-
ɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ, 119234, ɝ. Ɇɨɫɤɜɚ, Ʌɟɧɢɧɫɤɢɟ ɝɨɪɵ, 1, ɫɬɪ. 12 
4ɇɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢɧɫɬɢɬɭɬ ɜɚɤɰɢɧ ɢ ɫɵɜɨɪɨɬɨɤ ɢɦ. ɂ.ɂ. Ɇɟɱɧɢɤɨɜɚ, Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ, 
105064, ɝ. Ɇɨɫɤɜɚ, Ɇɚɥɵɣ Ʉɚɡɟɧɧɵɣ ɩɟɪ., 5ɚ 
5Ɋɨɫɫɢɣɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɞɪɭɠɛɵ ɧɚɪɨɞɨɜ, Ɇɟɞɢɰɢɧɫɤɢɣ ɢɧɫɬɢɬɭɬ, Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ, 117198, ɝ. 
Ɇɨɫɤɜɚ, ɭɥ. Ɇɢɤɥɭɯɨ-Ɇɚɤɥɚɹ, 8 
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ɉɫɨɪɢɚɡ ɹɜɥɹɟɬɫɹ ɯɪɨɧɢɱɟɫɤɢɦ ɤɨɠɧɵɦ ɡɚɛɨɥɟɜɚɧɢɟɦ, ɡɚɬɪɚɝɢɜɚɸɳɢɦ ɧɟ ɬɨɥɶɤɨ ɮɢɡɢɱɟɫɤɨɟ, ɧɨ 
ɢ ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɩɚɰɢɟɧɬɚ, ɨɤɚɡɵɜɚɸɳɢɦ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɟɝɨ ɫɨɰɢɚɥɶɧɨɟ ɮɭɧɤɰɢ-
ɨɧɢɪɨɜɚɧɢɟ. ȼ ɤɚɱɟɫɬɜɟ ɮɚɤɬɨɪɨɜ ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɢ ɜ ɪɚɡɜɢɬɢɢ ɩɫɨɪɢɚɡɚ ɭɱɚɫɬɜɭɸɬ ɩɫɢɯɢɱɟɫɤɢɟ ɪɚɫ-
ɫɬɪɨɣɫɬɜɚ, ɩɨɤɚɡɚɧɚ ɤɨɪɪɟɥɹɰɢɹ ɞɟɪɦɚɬɨɥɨɝɢɱɟɫɤɢɯ ɡɚɛɨɥɟɜɚɧɢɣ ɫ ɩɚɬɨɥɨɝɢɱɟɫɤɨɣ ɬɪɟɜɨɠɧɨɫɬɶɸ ɢ ɫɬɪɟɫ-
ɫɨɦ. Ɋɚɡɜɢɜɚɟɬɫɹ ɢ ɩɫɢɯɨɮɚɪɦɚɤɨɥɨɝɢɱɟɫɤɚɹ ɬɟɪɚɩɢɹ ɞɟɪɦɚɬɨɥɨɝɢɱɟɫɤɢɯ ɡɚɛɨɥɟɜɚɧɢɣ. Ɇɟɠɞɭ ɬɟɦ ɪɚɛɨɬ, 
ɨɩɢɫɵɜɚɸɳɢɯ ɦɨɥɟɤɭɥɹɪɧɵɟ ɦɟɯɚɧɢɡɦɵ ɫɜɹɡɢ ɩɫɢɯɨɷɦɨɰɢɨɧɚɥɶɧɵɯ ɪɚɫɫɬɪɨɣɫɬɜ ɢ ɤɨɠɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ, 
ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɬ. 

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɩɨɥɭɱɢɥɨ ɪɚɡɜɢɬɢɟ ɧɨɜɨɟ ɧɚɭɱɧɨɟ ɢ ɦɟɞɢɰɢɧɫɤɨɟ ɧɚɩɪɚɜɥɟɧɢɟ – ɩɫɢɯɨɞɟɪɦɚ-
ɬɨɥɨɝɢɹ [1], ɩɨɞɪɚɡɭɦɟɜɚɸɳɚɹ ɫɧɚɱɚɥɚ ɥɟɱɟɧɢɟ ɩɫɢɯɨɷɦɨɰɢɚɨɧɚɥɶɧɵɯ ɪɚɫɫɬɪɨɣɫɬɜ (ɬɪɟɜɨɠɧɨɫɬɶ, ɞɟɩɪɟɫ-
ɫɢɹ, ɫɬɪɟɫɫ ɢ ɬ.ɞ.), ɚ ɩɨɬɨɦ ɤɨɠɧɵɯ ɩɪɨɹɜɥɟɧɢɣ [2]. Ɉɬɧɟɫɟɧɢɟ ɩɫɨɪɢɚɡɚ ɤ ɪɚɡɪɹɞɭ ɩɫɢɯɨɫɨɦɚɬɢɱɟɫɤɢɯ 
ɡɚɛɨɥɟɜɚɧɢɣ ɤɨɠɢ ɨɫɧɨɜɚɧɨ ɧɚ ɨɝɪɨɦɧɨɦ ɤɥɢɧɢɱɟɫɤɨɦ ɦɚɬɟɪɢɚɥɟ, ɩɨɡɜɨɥɹɸɳɟɦ ɩɪɨɫɥɟɞɢɬɶ ɜɡɚɢɦɨɫɜɹɡɶ 
ɦɟɠɞɭ ɫɬɪɟɫɫɨɜɵɦɢ ɫɢɬɭɚɰɢɹɦɢ, ɞɟɩɪɟɫɫɢɹɦɢ ɢ ɞɟɪɦɚɬɨɡɨɦ. 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɢɫɤ ɚɫɫɨɰɢɚɰɢɢ ɫ ɩɫɨɪɢɚɡɨɦ ɩɨɥɢɦɨɪɮɧɵɯ ɭɱɚɫɬɤɨɜ ɝɟ-
ɧɨɜ, ɤɨɞɢɪɭɸɳɢɯ ɮɟɪɦɟɧɬɵ ɢ ɪɟɝɭɥɹɬɨɪɵ ɛɢɨɝɟɧɟɡɚ ɨɫɧɨɜɧɵɯ ɤɚɬɟɯɨɥɚɦɢɧɨɜ (ɞɨɮɚɦɢɧɚ, ɷɩɢɧɟɮɪɢɧɚ ɢ 
ɧɨɪɷɩɢɧɟɮɪɢɧɚ): CCKAR (rs1800857), CCKBR (rs1805002), COMT (rs4680), DBH (rs141116007, rs1611115, 

rs2097629), TPH1 (rs1800532) ɢ MAOA (VNTR, ɞɥɢɧɧɵɟ ɩɨɜɬɨɪɵ, 30 ɩ.ɧ.). 
ȼ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɨɜɚɧɚ ɰɟɥɶɧɚɹ ɤɪɨɜɶ ɩɚɰɢɟɧɬɨɜ ɫ ɩɫɨɪɢɚɡɨɦ (n=88) ɢ ɩɨɩɭɥɹɰɢɨɧɧɚɹ ɜɵɛɨɪɤɚ ɠɢ-

ɬɟɥɟɣ Ɇɨɫɤɜɵ ɜ ɤɚɱɟɫɬɜɟ ɤɨɧɬɪɨɥɹ (n=363). ȼɵɞɟɥɟɧɢɟ ȾɇɄ ɢɡ ɤɪɨɜɢ ɩɪɨɜɨɞɢɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɚɛɨɪɚ 
MagnaTM DNA Prep 200 (Ʌɚɛɨɪɚɬɨɪɢɹ ɂɡɨɝɟɧ, Ɇɨɫɤɜɚ). Ⱥɥɥɟɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɝɟɧɨɜ ɚɧɚɥɢɡɢɪɨɜɚɥɢ ɦɟɬɨɞɚɦɢ 
ɉɐɊ-ɉȾɊɎ, ɚɥɥɟɥɶ-ɫɩɟɰɢɮɢɱɧɨɣ ɉɐɊ ɢ ɉɐɊ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ ɫ TaqMan-ɡɨɧɞɚɦɢ (ȾɇɄ-ɫɢɧɬɟɡ, 
Ɇɨɫɤɜɚ) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɚɛɨɪɨɜ HS Taq ȾɇɄ ɩɨɥɢɦɟɪɚɡɚ ɢ qPCRmix-HS (ȿɜɪɨɝɟɧ, Ɇɨɫɤɜɚ). Ɋɟɡɭɥɶɬɚɬɵ 
ɉɐɊ-ɉȾɊɎ ɢ ɚɥɥɟɥɶ-ɫɩɟɰɢɮɢɱɧɨɣ ɉɐɊ ɚɧɚɥɢɡɢɪɨɜɚɥɢ ɜ 2 %-ɧɨɦ ɚɝɚɪɨɡɧɨɦ ɝɟɥɟ. ɉɐɊ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ 
ɩɪɨɜɨɞɢɥɢ ɧɚ ɩɪɢɛɨɪɟ CFX-96 (Bio-Rad, USA). ɋɬɚɬɢɫɬɢɱɟɫɤɭɸ ɨɛɪɚɛɨɬɤɭ ɩɪɨɜɨɞɢɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɩɪɨɝɪɚɦɦ WinPepi (ɞɜɭɫɬɨɪɨɧɧɢɣ ɤɪɢɬɟɪɢɣ Ɏɢɲɟɪɚ ɢ ɤɪɢɬɟɪɢɣ ɉɢɪɫɨɧɚ). 

ɇɚɦɢ ɜɵɹɜɥɟɧɵ ɞɜɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɡɧɚɱɢɦɵɟ ɚɫɫɨɰɢɚɰɢɢɫ ɩɫɨɪɢɚɡɨɦ: ɝɟɧɨɬɢɩ GA ɡɚɦɟɧɵ rs4680 
ɝɟɧɚ COMT(Fi(p)=1,3E-5; χ2

=19,16, p=1,2E-5, OR=3,47) ɢ ɚɥɥɟɥɶ R5VNTR ɜ ɝɟɧɟ MAOA (Fi(p)=2,2E-13; 

χ2
=53,84, p=1,8E-9, p=8,56). Ⱦɥɹ ɞɪɭɝɢɯ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɡɚɦɟɧ ɜ ɝɟɧɚɯ CCKAR, CCKBR, DBH ɢTPH1 ɧɟ 

ɨɛɧɚɪɭɠɟɧɨ ɫɜɹɡɢ ɫ ɩɫɨɪɢɚɡɨɦ. Ɇɟɯɚɧɢɡɦ ɷɮɮɟɤɬɚ ɝɟɬɟɪɨɡɢɝɨɬɵ ɩɨ ɝɟɧɭ COMT ɧɟ ɹɫɟɧ. ȼɨɡɦɨɠɧɨ, ɝɟɬɟ-
ɪɨɞɢɦɟɪ COMT ɢɦɟɟɬ ɞɪɭɝɭɸ ɫɬɟɩɟɧɶ ɫɪɨɞɫɬɜɚ ɤ ɫɭɛɫɬɪɚɬɚɦ: ɞɨɮɚɦɢɧ, ɷɩɢɧɟɮɪɢɧ ɢ ɧɨɪɷɩɢɧɟɮɪɢɧ. 
MAOA ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɮɟɪɦɟɧɬɨɜ ɞɟɝɪɚɞɚɰɢɢ ɞɨɮɚɦɢɧɚ ɢ ɧɨɪɷɩɢɧɟɮɪɢɧɚ, ɚ ɬɚɤɠɟ ɫɟɪɨɬɨ-
ɧɢɧɚ. ɉɨɜɬɨɪɵ ɜ ɩɪɨɦɨɬɨɪɟ ɝɟɧɚ MAOA ɡɚɦɟɬɧɨ ɜɥɢɹɸɬ ɧɚ ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɭɸ ɚɤɬɢɜɧɨɫɬɶ ɝɟɧɚ. Ⱥɥɥɟɥɶ 
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R5 (5 ɩɨɜɬɨɪɨɜ, ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ), ɩɨ ɥɢɬɟɪɚɬɭɪɧɵɦ ɞɚɧɧɵɦ, ɫɧɢɠɚɟɬ ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɭɸ ɚɤɬɢɜ-
ɧɨɫɬɶ ɝɟɧɚ MAOA ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɥɥɟɥɹɦɢ ɫɪɟɞɧɟɣ ɞɥɢɧɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɧɚɪɭɠɟɧɧɵɟ ɧɚɦɢ ɚɫɫɨɰɢ-
ɚɰɢɢ ɦɨɝɭɬ ɩɪɢɜɨɞɢɬɶ ɤ ɞɢɫɛɚɥɚɧɫɭ ɞɨɮɚɦɢɧɚ/ɷɩɢɧɟɮɪɢɧɚ/ɧɨɪɷɩɢɧɟɮɪɢɧɚ, ɱɬɨ, ɩɨ ɜɫɟɣ ɜɢɞɢɦɨɫɬɢ, ɫɜɹ-
ɡɚɧɨ ɫ ɩɚɬɨɝɟɧɟɡɨɦ ɩɫɨɪɢɚɡɚ. 
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Ɇɭɬɚɰɢɢ ɜ ɦɢɬɨɯɨɧɞɪɢɚɥɶɧɨɦ ɝɟɧɨɦɟ ɩɪɢɜɨɞɹɬ ɤ ɡɚɩɭɫɤɭ ɤɥɸɱɟɜɵɯ ɦɟɯɚɧɢɡɦɨɜ ɪɚɡɜɢɬɢɹ ɚɬɟɪɨ-
ɫɤɥɟɪɨɡɚ: ɤɥɟɬɨɱɧɨɣ ɝɢɛɟɥɢ, ɜɨɫɩɚɥɟɧɢɸ, ɨɤɢɫɥɢɬɟɥɶɧɨɦɭ ɫɬɪɟɫɫɭ, ɚ ɬɚɤɠɟ ɤ ɞɢɫɛɚɥɚɧɫɭ ɩɨɝɥɨɳɟɧɢɹ ɢ 
ɨɬɬɨɤɭ ɥɢɩɢɞɨɜ. ɐɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɨ ɢɡɭɱɢɬɶ ɜɤɥɚɞ ɩɨɥɢɦɨɪɮɧɨɝɨ ɜɚɪɢɚɧɬɚ ɝɟɧɚ MT-ND5 

(rs267606897) ɜ ɪɚɡɜɢɬɢɟ ɚɬɟɪɨɫɤɥɟɪɨɡɚ ɧɚ ɩɪɢɦɟɪɟ ɩɨɩɭɥɹɰɢɢ Ɋɨɫɬɨɜɫɤɨɣ ɨɛɥɚɫɬɢ. 
ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɤɥɸɱɚɥɨ 91 ɭɱɚɫɬɧɢɤ (ɦɭɠɱɢɧɵ ɢ ɠɟɧɳɢɧɵ ɜ ɪɚɜɧɨɦ ɫɨɨɬɧɨɲɟɧɢɢ) ɫɬɚɪɲɟ 55 ɥɟɬ. 

ɉɚɰɢɟɧɬɵ ɛɵɥɢ ɪɚɡɞɟɥɟɧɵ ɧɚ ɬɪɢ ɝɪɭɩɩɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɚɧɧɵɦɢ ɢɡɦɟɪɟɧɢɹ ɬɨɥɳɢɧɵ ɢɧɬɢɦɨ-ɦɟɞɢ-
ɚɥɶɧɨɝɨ ɫɥɨɹ ɫɨɧɧɵɯ ɚɪɬɟɪɢɣ ɦɟɬɨɞɨɦ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɫɤɚɧɢɪɨɜɚɧɢɹ ɜ ɪɟɠɢɦɟ ɜɵɫɨɤɨɝɨ ɪɚɡɪɟɲɟɧɢɹ. ȼ 
ɩɟɪɜɭɸ ɝɪɭɩɩɭ ɜɨɲɥɢ ɩɚɰɢɟɧɬɵ, ɭ ɤɨɬɨɪɵɯ ɨɬɫɭɬɫɬɜɨɜɚɥɢ ɩɨɪɚɠɟɧɢɹ ɚɬɟɪɨɫɤɥɟɪɨɬɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ – 

«ɤɨɧɬɪɨɥɶ», ɜɬɨɪɭɸ ɝɪɭɩɩɭ ɫɨɫɬɚɜɢɥɢ ɩɚɰɢɟɧɬɵ, ɭ ɤɨɬɨɪɵɯ ɛɵɥɨ ɜɵɹɜɥɟɧɨ ɞɢɮɮɭɡɧɨɟ ɭɬɨɥɳɟɧɢɟ ɢɧ-
ɬɢɦɵ ɚɨɪɬɵ, ɬ.ɟ. ɮɨɪɦɢɪɨɜɚɧɢɟ ɚɬɟɪɨɫɤɥɟɪɨɬɢɱɟɫɤɨɣ ɛɥɹɲɤɢ ɧɚ ɪɚɧɧɟɣ ɫɬɚɞɢɢ – «ɭɦɟɪɟɧɧɨ-ɜɵɪɚɠɟɧɧɵɣ 
ɚɬɟɪɨɫɤɥɟɪɨɡ» (ɍȼȺ), ɢ ɬɪɟɬɶɸ ɝɪɭɩɩɭ ɫɨɫɬɚɜɢɥɢ ɩɚɰɢɟɧɬɵ, ɭ ɤɨɬɨɪɵɯ ɧɚɛɥɸɞɚɥɢɫɶ ɚɬɟɪɨɫɤɥɟɪɨɬɢɱɟɫɤɢɟ 
ɛɥɹɲɤɢ – «ɜɵɪɚɠɟɧɧɵɣ ɚɬɟɪɨɫɤɥɟɪɨɡ» (ȼȺ) [1].  

Ƚɟɧɨɬɢɩɢɪɨɜɚɧɢɟ ɩɚɰɢɟɧɬɨɜ ɩɪɨɜɨɞɢɥɢ ɦɟɬɨɞɨɦ ɚɥɥɟɥɶ-ɫɩɟɰɢɮɢɱɟɫɤɨɣ ɉɐɊ. ȾɇɄ ɢɡ ɨɛɪɚɡɰɨɜ 
ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ ɤɪɨɜɢ ɜɵɞɟɥɹɥɢ ɩɪɢ ɩɨɦɨɳɢ ɧɚɛɨɪɚ ɪɟɚɝɟɧɬɨɜ QIAamp DNA Bloodminikit (Qiagen). Ⱥɦ-
ɩɥɢɮɢɤɚɰɢɸ ɮɪɚɝɦɟɧɬɚ, ɫɨɞɟɪɠɚɳɟɝɨ ɨɛɥɚɫɬɶ ɦɭɬɚɰɢɢ, ɨɫɭɳɟɫɬɜɥɹɥɢ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɢɯ ɩɪɚɣɦɟ-
ɪɨɜ: 

ɉɪɹɦɨɣ5’-3’ CCTCACAGGTTTCTACTCCAAAG 

ɉɪɹɦɨɣ (ɦɭɬɚɧɬɧɵɣ ɚɥɥɟɥɶ)5’-3’ CCTCACAGGTTTCTACTCCAAAA 

Ɉɛɪɚɬɧɵɣ5’-3’ ATTGTTGTTTGGAAGGGGGATG 

ɉɨɞɛɨɪ ɩɪɚɣɦɟɪɨɜ ɛɵɥ ɜɵɩɨɥɧɟɧ ɜ ɩɪɨɝɪɚɦɦɟ PrimerBlast (ncbi.nih.gov). ɉɪɚɣɦɟɪɵ ɫɢɧɬɟɡɢɪɨ-
ɜɚɧɵ ɧɚ ɩɪɢɛɨɪɟ ASMT 8150 (Ȼɢɨɫɫɟɬ, Ɋɨɫɫɢɹ) ɢ ɨɱɢɳɟɧɵ ɜ 20 %-ɧɨɦ ɉȺȺȽ. ɉɐɊ ɩɪɨɜɨɞɢɥɢ ɜ ɪɟɠɢɦɟ 
ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɜ ɩɪɢɫɭɬɫɬɜɢɟ ɤɪɚɫɢɬɟɥɹ SYBR-GreenI ɧɚ ɩɪɢɛɨɪɟ BioRadCFX 96 ɪɟɚɝɟɧɬɚɦɢ (ɋɢɧɬɨɥ, 
Ɋɨɫɫɢɹ) ɜ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɹɯ: ɩɟɪɜɢɱɧɚɹ ɞɟɧɚɬɭɪɚɰɢɹ 3 ɦɢɧ – 96 °C, ɡɚɬɟɦ ɞɟɧɚɬɭɪɚɰɢɹ – 10 ɫ, 96 °ɋ, 
ɨɬɠɢɝ – 10 ɫ, 60 °ɋ, ɷɥɨɧɝɚɰɢɹ – 15 ɫ, 72 °ɋ. ȼɫɟɝɨ 40 ɰɢɤɥɨɜ. 

ɉɨ ɡɚɜɟɪɲɟɧɢɸ ɰɢɤɥɨɜ ɚɦɩɥɢɮɢɤɚɰɢɢ ɞɥɹ ɩɪɨɜɟɪɤɢ ɫɩɟɰɢɮɢɱɧɨɫɬɢ ɫɬɪɨɢɥɢ ɤɪɢɜɭɸ ɩɥɚɜɥɟɧɢɹ 
55–95 °ɋ ɫ ɲɚɝɨɦ 0,5 °ɋ. 

Ⱦɥɹ ɨɰɟɧɤɢ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɪɚɡɥɢɱɢɣ ɜ ɱɚɫɬɨɬɚɯ ɚɥɥɟɥɟɣ ɦɟɠɞɭ ɩɨɩɭɥɹɰɢɨɧɧɵɦɢ ɜɵɛɨɪɤɚɦɢ ɛɵɥ 
ɩɪɢɦɟɧɟɧ ɤɪɢɬɟɪɢɣ χ2 ɫ ɩɨɩɪɚɜɤɨɣ Ƀɟɣɬɫɚ (ɩɪɢ p<0,05 ɪɚɡɥɢɱɢɹ ɫɱɢɬɚɥɢɫɶ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɡɧɚɱɢɦɵɦɢ). 


