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ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ “Ɋɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɚ ɫɛɨɪɚ ɢ 

ɫɨɯɪɚɧɟɧɢɹ ɊɇɄ ɜ ɫɭɯɢɯ ɩɹɬɧɚɯ ɤɪɨɜɢ ɱɟɥɨɜɟɤɚ” ɫɨɞɟɪɠɢɬ  30 ɫɬɪɚɧɢɰ 

ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 5 ɢɥɥɸɫɬɪɚɰɢɣ, 1 ɬɚɛɥɢɰɭ ɢ 25 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ. 

ɅȿɃɄɈɁ, ɊɇɄ, ɋɍɏɂȿ ɉəɌɇȺ ɄɊɈȼɂ, ɌɊȺɇɋɄɊɂɉɌ ȽȿɇȺ BCR-

ABLE, ɉɐɊ, ȾɈɉ-ɉɐɊ 

ɐɟɥɶ ɪɚɛɨɬɵ - ɪɚɡɪɚɛɨɬɚɬɶ ɦɟɬɨɞɢɤɭ ɭɥɭɱɲɟɧɢɹ ɜɵɞɟɥɟɧɢɹ ɊɇɄ ɢɡ ɩɹɬɟɧ 

ɤɪɨɜɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. Ⱦɥɹ 

ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɛɵɥɢ ɨɛɨɡɧɚɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1. Ɉɩɪɟɞɟɥɢɬɶ ɜɥɢɹɧɢɟ ɪɚɡɥɢɱɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɪɚɫɬɜɨɪɨɜ ɧɚɧɟɫɟɧɧɵɯ ɧɚ 

ɛɭɦɚɠɧɵɣ ɮɢɥɶɬɪ ɫɬɚɛɢɥɶɧɨɫɬɶ ɊɇɄ. 

2. Ɉɩɪɟɞɟɥɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɬɨɞɚ DOP-PCR ɞɥɹ 

ɧɟɫɩɟɰɢɮɢɱɟɫɤɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɨɥɟɤɭɥ ɊɇɄ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɛɭɫɥɨɜɥɟɧɚ ɩɪɨɛɥɟɦɨɣ ɜɵɞɟɥɟɧɢɹ ɊɇɄ ɢɡ 

ɫɭɯɢɯ ɩɹɬɟɧ ɤɪɨɜɢ ɞɥɹ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. Ʉɨɧɰɟɧɬɪɚɰɢɹ 

ɜɵɞɟɥɟɧɧɨɣ ɊɇɄ ɢɡ ɫɭɯɢɯ ɩɹɬɟɧ ɤɪɨɜɢ ɭɫɬɭɩɚɟɬ ɤɨɧɰɟɧɬɪɚɰɢɢ ɊɇɄ 

ɜɵɞɟɥɟɧɧɨɣ ɢɡ ɰɟɥɶɧɨɣ ɤɪɨɜɢ, ɜɫɥɟɞɫɬɜɢɟ ɞɟɝɪɚɞɚɰɢɢ ɊɇɄ ɡɚ ɫɱёɬ ɞɟɣɫɬɜɢɹ ɧɚ 

ɧɟё ɧɭɤɥɟɚɡ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞёɧɧɵɯ ɪɚɛɨɬ ɨɩɬɢɦɢɡɢɪɨɜɚɧ ɦɟɬɨɞ ɫɨɯɪɚɧɟɧɢɹ 

ɜɵɞɟɥɟɧɢɹ ɊɇɄ ɢɡ ɫɭɯɢɯ ɩɹɬɟɧ ɤɪɨɜɢ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɢɤɢ ȾɈɉ-ɉɐɊ. ɉɪɢ 

ɷɬɨɦ ɭɞɚɥɨɫɶ ɚɦɩɥɢɮɢɰɢɪɨɜɚɬɶ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɦɨɥɟɤɭɥ ɊɇɄ ɜ ɫɪɚɜɧɟɧɢɢ 

ɫ ɨɛɪɚɡɰɚɦɢ ɫɭɯɢɯ ɩɹɬɟɧ ɤɪɨɜɢ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɞɚɧɧɨɣ ɦɟɬɨɞɢɤɢ. 
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ȼȼȿȾȿɇɂȿ 

Ɇɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɟɥɚɸɬ ɜɨɡɦɨɠɧɨɫɬɢ ɦɟɞɢɰɢɧɵ 

ɩɪɚɤɬɢɱɟɫɤɢ ɛɟɡɝɪɚɧɢɱɧɵɦɢ. Ɉɧɢ ɨɫɧɨɜɚɧɵ ɧɚ ɞɟɬɚɥɶɧɨɦ ɢɡɭɱɟɧɢɢ ɝɟɧɨɦɚ 

ɱɟɥɨɜɟɤɚ, ɮɭɧɤɰɢɢ ȾɇɄ ɩɨɡɜɨɥɹɸɬ ɭɫɬɚɧɨɜɢɬɶ ɩɪɢɱɢɧɵ ɦɧɨɝɢɯ ɛɨɥɟɡɧɟɣ, 

ɩɟɪɟɞɚɸɳɢɯɫɹ ɩɨ ɧɚɫɥɟɞɫɬɜɭ. Ʉɚɤɢɟ-ɥɢɛɨ ɢɡɦɟɧɟɧɢɹ ɜ ɫɬɪɭɤɬɭɪɟ ɝɟɧɚ ɩɪɢɜɨɞɹɬ 

ɤ ɫɬɪɭɤɬɭɪɧɵɦ ɛɢɨɯɢɦɢɱɟɫɤɢɦ ɧɚɪɭɲɟɧɢɹɦ ɜ ɨɪɝɚɧɢɡɦɟ ɱɟɥɨɜɟɤɚ. ȼɵɹɜɥɟɧɢɟ 

ɪɚɡɥɢɱɧɵɯ ɦɭɬɚɰɢɣ ɩɨɡɜɨɥɹɟɬ ɪɚɡɪɚɛɨɬɚɬɶ ɤɚɱɟɫɬɜɟɧɧɭɸ ɞɢɚɝɧɨɫɬɢɤɭ ɢ 

ɩɪɨɮɢɥɚɤɬɢɤɭ ɧɚɫɥɟɞɫɬɜɟɧɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ. Ⱦɥɹ ɜɫɟɯ ɦɨɥɟɤɭɥɹɪɧɨ-

ɝɟɧɟɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɫɞɚɜɚɬɶ ɛɢɨɦɚɬɟɪɢɚɥ. ɑɚɳɟ ɜɫɟɝɨ ɷɬɢɦ 

ɛɢɨɦɚɬɟɪɢɚɥɨɦ ɹɜɥɹɟɬɫɹ ɤɪɨɜɶ, ɢɡ ɤɨɬɨɪɨɣ ɜɵɞɟɥɹɸɬɫɹ ɧɭɤɥɟɢɧɨɜɵɟ ɤɢɫɥɨɬɵ 

ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɝɟɧɨɦɟ. ȾɇɄ – ɦɚɤɪɨɦɨɥɟɤɭɥɚ, ɤɨɬɨɪɚɹ 

ɯɪɚɧɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɬɪɭɤɬɭɪɟ ɪɚɡɥɢɱɧɵɯ ɛɟɥɤɨɜ, ɩɨɷɬɨɦɭ ɱɚɳɟ ɜɫɟɝɨ 

ɢɦɟɧɧɨ ɨɧɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ. Ⱦɥɹ ɜɵɹɜɥɟɧɢɹ 

ɧɟɤɨɬɨɪɵɯ ɦɭɬɚɰɢɣ ɬɪɟɛɭɟɬɫɹ ɜɵɞɟɥɹɬɶ ɊɇɄ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ. Ɉɤɨɥɨ 5 ɦɥ 

ɤɪɨɜɢ ɡɚɛɢɪɚɸɬ ɭ ɩɚɰɢɟɧɬɨɜ ɞɥɹ ɨɞɧɨɝɨ ɚɧɚɥɢɡɚ, ɱɬɨ ɫɱɢɬɚɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ 

ɛɨɥɶɲɢɦ ɨɛɴɟɦɨɦ. ȼɚɤɭɬɟɣɧɢɪɵ ɫ ɰɟɥɶɧɨɣ ɤɪɨɜɶɸ ɬɪɟɛɭɸɬ ɨɩɪɟɞɟɥɟɧɧɵɯ 

ɭɫɥɨɜɢɣ ɯɪɚɧɟɧɢɹ, ɚ ɤɪɨɜɶ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɚɧɚɥɢɡɚ ɜ ɬɟɱɟɧɢɟ 

ɩɟɪɜɵɯ 24 ɱɚɫɨɜ. ɉɪɢ ɷɬɨɦ ɞɥɹ ɩɚɰɢɟɧɬɨɜ ɢɡ ɩɨɫɟɥɤɨɜ, ɨɬɞɚɥɟɧɧɵɯ ɝɨɪɨɞɨɜ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɟɡɠɚɬɶ ɜ ɦɟɞɢɰɢɧɫɤɢɟ ɰɟɧɬɪɵ ɞɥɹ ɫɞɚɱɢ ɤɪɨɜɢ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ 

ɪɚɡɥɢɱɧɵɦ ɡɚɬɪɭɞɧɟɧɢɹɦ ɞɥɹ ɦɚɥɨɦɨɛɢɥɶɧɵɯ, ɩɨɠɢɥɵɯ ɥɸɞɟɣ. ȼ ɦɟɞɢɰɢɧɟ 

ɫɭɳɟɫɬɜɭɟɬ ɬɟɯɧɨɥɨɝɢɹ ɫɭɯɢɯ ɩɹɬɟɧ ɤɪɨɜɢ – ɦɟɬɨɞ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɫɨɯɪɚɧɟɧɢɢ 

ɛɢɨɦɚɬɟɪɢɚɥɚ ɧɚ ɛɭɦɚɠɧɨɦ ɮɢɥɶɬɪɟ. ɉɪɟɢɦɭɳɟɫɬɜɚ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ 

ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɟɛɨɥɶɲɨɣ ɨɛɴɟɦ ɤɪɨɜɢ, ɧɟ ɬɪɟɛɭɸɬɫɹ 

ɫɩɟɰɢɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɟɟ ɯɪɚɧɟɧɢɹ, ɫɪɨɤ ɝɨɞɧɨɫɬɢ ɨɛɪɚɡɰɨɜ ɭɜɟɥɢɱɟɧ ɞɨ ɨɞɧɨɝɨ 

ɝɨɞɚ, ɩɚɰɢɟɧɬɚɦ ɢɡ ɨɬɞɚɥɟɧɧɵɯ ɪɚɣɨɧɨɜ ɦɨɠɧɨ ɨɬɩɪɚɜɥɹɬɶ ɩɨ ɩɨɱɬɟ ɜ 

ɥɚɛɨɪɚɬɨɪɢɸ. Ɉɞɧɚɤɨ ɫɭɳɟɫɬɜɭɟɬ ɢ ɩɪɨɛɥɟɦɚ. ȼɵɞɟɥɟɧɢɟ ɊɇɄ ɢɡ ɫɭɯɢɯ ɩɹɬɟɧ 

ɤɪɨɜɢ ɡɚɬɪɭɞɧɟɧɨ ɬɟɦ, ɱɬɨ ɷɬɚ ɦɨɥɟɤɭɥɚ ɹɜɥɹɟɬɫɹ ɧɟɫɬɚɛɢɥɶɧɨɣ, ɩɨɷɬɨɦɭ ɧɚ 
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ɫɭɯɢɯ ɨɛɪɚɡɰɚɯ ɩɪɨɢɫɯɨɞɢɬ ɜɨɡɞɟɣɫɬɜɢɟ ɧɭɤɥɟɚɡ ɧɚ ɊɇɄ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 

ɞɟɝɪɚɞɚɰɢɢ ɦɨɥɟɤɭɥɵ.   

Ⱦɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ ɧɚɲɟɣ ɰɟɥɶɸ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɚɬɶ 

ɦɟɬɨɞɢɤɭ ɭɥɭɱɲɟɧɢɹ ɜɵɞɟɥɟɧɢɹ ɊɇɄ ɢɡ ɩɹɬɟɧ ɤɪɨɜɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ . Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ 

ɛɵɥɢ ɨɛɨɡɧɚɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1. Ɉɩɪɟɞɟɥɢɬɶ ɜɥɢɹɧɢɟ ɪɚɡɥɢɱɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɪɚɫɬɜɨɪɨɜ ɧɚɧɟɫɟɧɧɵɯ ɧɚ 

ɛɭɦɚɠɧɵɣ ɮɢɥɶɬɪ ɫɬɚɛɢɥɶɧɨɫɬɶ ɊɇɄ. 

2. ɂɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞ DOP-PCR ɞɥɹ ɧɟɫɩɟɰɢɮɢɱɟɫɤɨɝɨ ɭɜɟɥɢɱɟɧɢɹ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɊɇɄ. 
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1. Ɉɛɡɨɪ ɥɢɬɟɪɚɬɭɪɵ 

1.1 Ʌɟɣɤɨɡ 

ȼɟɞɭɳɟɟ ɦɟɫɬɨ ɫɪɟɞɢ ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ ɡɚɛɨɥɟɜɚɧɢɣ ɫɪɟɞɢ ɞɟɬɟɣ ɞɨ 15 ɥɟɬ 

ɡɚɧɢɦɚɸɬ ɥɟɣɤɨɡɵ [1]. Ɉɫɬɪɵɣ ɥɟɣɤɨɡ – ɷɬɨ ɡɥɨɤɚɱɟɫɬɜɟɧɧɨɟ ɡɚɛɨɥɟɜɚɧɢɟ 

ɤɪɨɜɟɬɜɨɪɧɨɣ ɫɢɫɬɟɦɵ, ɤ ɤɨɬɨɪɨɦɭ ɨɬɧɨɫɢɬɫɹ ɛɨɥɶɲɚɹ ɝɪɭɩɩɚ ɡɚɛɨɥɟɜɚɧɢɣ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯɫɹ ɩɨɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢ ɧɟɡɪɟɥɵɯ – 

ɛɥɚɫɬɧɵɯ – ɤɥɟɬɨɤ ɤɪɨɜɢ. ɗɬɢ ɤɥɟɬɤɢ ɧɟ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶ ɧɨɪɦɚɥɶɧɵɟ ɮɭɧɤɰɢɢ 

ɡɪɟɥɵɯ ɤɥɟɬɨɤ, ɚ ɬɚɤɠɟ ɜɵɬɟɫɧɹɸɬ ɡɞɨɪɨɜɵɟ ɤɥɟɬɤɢ-ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɢ. 

Ɉɫɨɛɟɧɧɨɫɬɶɸ ɞɚɧɧɨɣ ɨɧɤɨɥɨɝɢɢ ɫɥɭɠɢɬ ɛɵɫɬɪɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɨɩɭɯɨɥɟɜɵɯ 

ɤɥɟɬɨɤ ɤɪɨɜɢ ɩɨ ɤɪɨɜɟɬɜɨɪɧɨɦɭ ɪɭɫɥɭ ɜɨ ɜɧɭɬɪɟɧɧɢɟ ɨɪɝɚɧɵ ɢ ɫɟɥɟɡɟɧɤɭ. 

Ɍɚɤɠɟ ɨɩɭɯɨɥɟɜɵɟ ɤɥɟɬɤɢ ɧɚɱɢɧɚɸɬ ɪɚɡɦɧɨɠɚɬɶɫɹ ɧɚ ɛɨɥɟɟ ɩɨɡɞɧɢɯ ɫɬɚɞɢɹɯ 

ɝɟɦɨɩɨɷɡɚ, ɧɟɠɟɥɢ ɡɞɨɪɨɜɵɟ ɤɥɟɬɤɢ, ɧɚɱɢɧɚɸɬ ɛɟɫɤɨɧɟɱɧɨ ɪɚɡɦɧɨɠɚɬɶɫɹ ɢ 

ɡɚɦɟɳɚɬɶ ɡɞɨɪɨɜɵɟ ɤɥɟɬɤɢ ɤɨɫɬɧɨɝɨ ɦɨɡɝɚ ɢ ɤɪɨɜɢ [2]. Ʉ ɯɪɨɧɢɱɟɫɤɨɦɭ ɥɟɣɤɨɡɭ 

ɨɬɧɨɫɹɬ ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɣ ɡɚɛɨɥɟɜɚɧɢɹ ɫɢɫɬɟɦɵ ɤɪɨɜɢ, ɜ ɤɨɬɨɪɵɯ ɯɚɪɚɤɬɟɪɧɚ 

ɦɭɬɚɰɢɹ ɧɚ ɭɪɨɜɧɟ ɩɨɥɢɩɨɬɟɧɬɧɨɣ ɫɬɜɨɥɨɜɨɣ ɤɥɟɬɤɢ. ɇɨɜɵɟ ɤɥɟɬɤɢ ɫɨɡɪɟɜɚɸɬ 

ɢɡ ɩɪɚɤɬɢɱɟɫɤɢ ɡɪɟɥɵɯ ɢɥɢ ɭɠɟ ɡɪɟɥɵɯ ɤɥɟɬɨɤ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɥɢɱɟɫɬɜɨ 

ɦɭɬɚɰɢɨɧɧɵɯ ɤɥɟɬɨɤ ɪɚɫɬɟɬ ɧɟɛɵɫɬɪɨ, ɚ ɬɚɤɠɟ ɦɨɝɭɬ ɧɟɫɬɢ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɮɭɧɤɰɢɢ. Ȼɟɡ ɥɟɱɟɧɢɹ ɩɚɬɨɥɨɝɢɱɟɫɤɢɟ ɤɥɟɬɤɢ ɜ ɤɨɫɬɧɨɦ 

ɦɨɡɝɟ ɩɨɥɧɨɫɬɶɸ ɡɚɦɟɧɹɬ ɡɞɨɪɨɜɵɟ ɤɥɟɬɤɢ.  

Ɋɚɡɥɢɱɚɸɬ ɞɜɚ ɜɢɞɚ ɤɨɦɩɥɟɤɫɚ ɤɪɨɜɟɬɜɨɪɟɧɢɹ: ɥɢɦɮɨɩɨɷɡ (ɨɛɪɚɡɨɜɚɧɢɟ 

ɥɢɦɮɨɰɢɬɨɜ) ɢ ɦɢɟɥɨɩɨɷɡ (ɨɛɪɚɡɨɜɚɧɢɟ ɞɪɭɝɢɯ ɤɪɨɜɹɧɵɯ ɷɥɟɦɟɧɬɨɜ).  ɉɪɢ 

ɩɨɜɪɟɠɞɟɧɢɢ ɪɨɫɬɤɚ ɤɪɨɜɟɬɜɨɪɟɧɢɹ ɜɵɞɟɥɹɸɬ ɞɜɚ ɬɢɩɚ ɥɟɣɤɨɡɚ: ɥɢɦɮɨɢɞɧɵɟ ɢ 

ɦɢɟɥɨɢɞɧɵɟ. ɉɨ ɬɢɩɭ ɤɥɢɧɢɱɟɫɤɨɝɨ ɬɟɱɟɧɢɹ ɞɟɥɹɬɫɹ ɧɚ ɨɫɬɪɵɟ ɢ ɯɪɨɧɢɱɟɫɤɢɟ 

[3].  

ȼ ɝɟɧɟɬɢɱɟɫɤɨɣ ɨɫɧɨɜɟ ɪɚɡɜɢɬɢɹ ɥɟɣɤɨɡɨɜ ɥɟɠɢɬ ɫɬɪɭɤɬɭɪɧɵɟ ɢɡɦɟɧɟɧɢɟ 

ɯɪɨɦɨɫɨɦɵ. ȼ ɛɨɥɶɲɢɯ ɫɥɭɱɚɹɯ ɜɫɬɪɟɱɚɟɬɫɹ ɬɪɚɧɫɥɨɤɚɰɢɹ – ɨɞɢɧ ɢɡ ɜɢɞɨɜ 
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ɯɪɨɦɨɫɨɦɧɨɣ ɚɛɟɪɪɚɰɢɢ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɧɨɫ ɭɱɚɫɬɤɚ ɯɪɨɦɨɫɨɦɵ ɧɚ 

ɧɟɝɨɦɨɥɨɝɢɱɧɭɸ ɯɪɨɦɨɫɨɦɭ. Ⱦɚɧɧɨɟ ɫɬɪɭɤɬɭɪɧɨɟ ɢɡɦɟɧɟɧɢɟ ɩɪɢɜɨɞɢɬ ɤ 

ɨɛɪɚɡɨɜɚɧɢɸ ɯɢɦɟɪɧɨɝɨ ɝɟɧɚ – ɬɪɚɧɫɤɪɢɩɬɚ [4]. ɗɤɫɩɪɟɫɫɢɹ ɫɥɢɬɨɝɨ ɝɟɧɚ ɜɥɟɱɟɬ 

ɡɚ ɫɨɛɨɣ ɩɨɹɜɥɟɧɢɟ ɯɢɦɟɪɧɨɣ ɦɊɇɄ ɢ ɯɢɦɟɪɧɨɝɨ ɛɟɥɤɚ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɫɥɭɠɢɬɶ 

ɦɚɪɤɟɪɚɦɢ ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ ɤɥɟɬɨɤ [5].  

ɉɪɢ ɬɪɚɧɫɥɨɤɚɰɢɢ t (9;22) (q34.q11), ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 

ɦɟɠɞɭ 9 ɢ 22 ɯɪɨɦɨɫɨɦɨɣ. ȼ ɯɪɨɦɨɫɨɦɟ 22 ɜ ɝɟɧɟ BCR ɟɫɬɶ ɞɜɚ ɨɫɧɨɜɧɵɯ 

ɭɱɚɫɬɤɚ ɪɚɡɪɵɜɚ: M-bcr (major)-ɦɟɠɞɭ 12 ɢ 16 ɷɤɡɨɧɚɦɢ ɢ m-bcr (minor)- ɜ 

ɩɟɪɜɨɦ ɢɧɬɪɨɧɟ. ɇɚ 9 ɯɪɨɦɨɫɨɦɟ ɜ ɝɟɧɟ ABL ɟɫɬɶ ɬɨɥɶɤɨ ɨɞɢɧ ɭɱɚɫɬɨɤ ɪɚɡɪɵɜɚ: 

ɜ ɩɟɪɜɨɦ ɢɧɬɪɨɧɟ. Ɍɪɚɧɫɥɨɤɚɰɢɹ ɩɨ M-bcr ɩɪɢɜɨɞɢɬ ɤ ɫɢɧɬɟɡɭ ɯɢɦɟɪɧɨɝɨ ɛɟɥɤɚ 

BCR-ABL-p210, ɯɚɪɚɤɬɟɪɧɨɝɨ ɞɥɹ ɯɪɨɧɢɱɟɫɤɨɝɨ ɦɢɟɥɨɢɞɧɨɝɨ ɥɟɣɤɨɡɚ, ɚ 

ɬɪɚɧɫɥɨɤɚɰɢɹ ɩɨ m-bcr – ɤ ɩɨɹɜɥɟɧɢɹ ɯɢɦɟɪɧɨɝɨ ɛɟɥɤɚ BCR-ABL- ɪ190, 

ɤɨɬɨɪɵɣ ɫɩɟɰɢɮɢɱɟɧ ɞɥɹ ɨɫɬɪɨɝɨ ɥɢɦɮɨɢɞɧɨɝɨ ɥɟɣɤɨɡɚ [6,7]. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ 

ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɬɪɟɛɭɟɬɫɹ ɩɨɥɭɱɢɬɶ ɛɢɨɥɨɝɢɱɟɫɤɢɟ 

ɦɚɤɪɨɦɨɥɟɤɭɥɵ ɜ ɱɢɫɬɨɦ ɜɢɞɟ. 

.   

1.2 Ɋɢɛɨɧɭɤɥɟɢɧɨɜɚя ɤɢɫɥɨɬɚ 

ɇɭɤɥɟɢɧɨɜɵɟ ɤɢɫɥɨɬɵ (ɇɄ) – ɷɬɨ ɛɢɨɩɨɥɢɦɟɪɵ, ɤɨɬɨɪɵɟ ɫɨɫɬɨɹɬ ɢɡ 

ɦɨɧɨɧɭɤɥɟɨɬɢɞɨɜ, ɫɨɟɞɢɧɟɧɧɵɯ ɜ ɰɟɩɶ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɫ ɩɨɦɨɳɶɸ 3',5'- 

ɮɨɫɮɨɞɢɷɮɢɪɧɵɯ ɫɜɹɡɟɣ. ɗɬɢ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɦɚɤɪɨɦɨɥɟɤɭɥɵ ɪɚɡɞɟɥɹɸɬ ɧɚ ɞɜɟ 

ɝɪɭɩɩɵ ɤɢɫɥɨɬ: ɪɢɛɨɧɭɤɥɟɢɧɨɜɚɹ (ɊɇɄ) ɢ ɞɟɡɨɤɫɢɪɢɛɨɧɭɤɥɟɢɧɨɜɚɹ (ȾɇɄ). ȼ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɭɤɥɟɨɬɢɞɨɜ ɞɚɧɧɵɯ ɛɢɨɩɨɥɢɦɟɪɨɜ ɡɚɩɢɫɚɧɚ ɝɟɧɟɬɢɱɟɫɤɚɹ 

ɢɧɮɨɪɦɚɰɢɹ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɴɟɤɬɚ. Ɇɨɥɟɤɭɥɚ ɊɇɄ ɩɪɟɞɫɬɚɜɥɹɟɬ ɥɢɧɟɣɧɵɟ 

ɩɨɥɢɧɭɤɥɟɨɬɢɞɵ, ɤɨɬɨɪɵɟ ɜ ɫɜɨɟɣ ɫɬɪɭɤɬɭɪɟ ɢɦɟɸɬ ɱɟɬɵɪɟ ɜɢɞɚ ɧɭɤɥɟɨɡɢɞɧɵɯ 

ɨɫɬɚɬɤɨɜ, ɬɚɤɢɯ ɤɚɤ ɚɞɟɧɨɡɢɧ, ɝɭɚɧɨɡɢɧ, ɰɢɬɢɞɢɧ ɢ ɭɪɢɞɢɧ, ɫɜɹɡɚɧɧɵɯ ɦɟɠɞɭ 

ɫɨɛɨɣ 3',5'- ɮɨɫɮɨɞɢɷɮɢɪɧɨɣ ɫɜɹɡɶɸ. ɊɇɄ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɚ ɤɥɚɫɫɚ - ɧɟ 

ɤɨɞɢɪɭɸɳɭɸ ɢ ɤɨɞɢɪɭɸɳɭɸ. Ʉ ɩɟɪɜɨɦɭ ɤɥɚɫɫɭ ɨɬɧɨɫɹɬɫɹ ɧɟɫɤɨɥɶɤɨ ɬɢɩɨɜ 

ɊɇɄ. Ɍɪɚɧɫɩɨɪɬɧɚɹ ɊɇɄ (ɬɊɇɄ) ɩɟɪɟɧɨɫɢɬ ɚɦɢɧɨɤɢɫɥɨɬɵ ɤ ɪɢɛɨɫɨɦɟ ɞɥɹ 

ɫɢɧɬɟɡɚ ɛɟɥɤɨɜ. Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɚɥɵɯ ɢ ɛɨɥɶɲɢɯ ɫɭɛɴɟɞɢɧɢɰ ɪɢɛɨɫɨɦ 

ɧɟɨɛɯɨɞɢɦɚ ɪɢɛɨɫɨɦɚɥɶɧɚɹ ɊɇɄ (ɪɊɇɄ). Ʉɨ ɜɬɨɪɨɦɭ ɤɥɚɫɫɭ ɨɬɧɨɫɢɬɫɹ 
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ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɢɥɢ ɦɚɬɪɢɱɧɚɹ ɊɇɄ (ɦɊɇɄ), ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɟɪɟɧɨɫ 

ɝɟɧɟɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɬ ȾɇɄ ɤ ɪɢɛɨɫɨɦɟ, ɝɞɟ ɫɢɧɬɟɡɢɪɭɟɬɫɹ  ɩɟɪɜɢɱɧɵɣ 

ɛɟɥɨɤ, ɚ ɬɚɤɠɟ ɭɱɚɫɬɜɭɟɬ ɜ ɟɝɨ ɫɛɨɪɤɟ [8]. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɦɊɇɄ ɹɜɥɹɟɬɫɹ 

ɧɟɭɫɬɨɣɱɢɜɨɣ ɦɨɥɟɤɭɥɨɣ ɤ ɞɟɣɫɬɜɢɸ ɧɭɤɥɟɚɡ ɢɡ-ɡɚ ɫɜɨɟɣ ɫɬɪɭɤɬɭɪɵ, ɧɟɠɟɥɢ 

ȾɇɄ, ɚ ɬɚɤɠɟ ɊɇɄɚɡɵ ɦɟɧɟɟ ɥɚɛɢɥɶɧɵ ɤ ɞɟɧɚɬɭɪɚɰɢɢ, ɱɟɦ ȾɇɄɚɡɵ [9]. 

ɉɨɥɭɱɟɧɢɟ ɩɨɥɧɨɪɚɡɦɟɪɧɨɣ ɦɊɇɄ ɡɚɬɪɭɞɧɹɟɬɫɹ ɢɡ-ɡɚ ɞɟɣɫɬɜɢɹ ɧɚ ɧɟɟ ɧɭɤɥɟɚɡ. 

Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɢɧɝɢɛɢɬɨɪɵ ɊɇɄɚɡ ɩɪɢ ɜɵɞɟɥɟɧɢɢ ɊɇɄ. 

 

1.3 ȼɵɞɟɥɟɧɢɟ ɊɇɄ 

Ⱥɦɩɥɢɮɢɤɚɰɢɹ, ɨɛɪɚɬɧɚɹ ɬɪɚɧɫɤɪɢɩɰɢɹ, ɫɢɤɜɟɧɫ, ɫɢɧɬɟɡ ɊɇɄ ɹɜɥɹɸɬɫɹ 

ɦɟɬɨɞɚɦɢ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɛɢɨɯɢɦɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɚɦ, ɤɨɬɨɪɵɟ  ɧɟ ɦɨɝɭɬ 

ɩɪɨɯɨɞɢɬɶ ɧɚ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɚɯ, ɚ  ɬɪɟɛɭɸɬ ɷɤɫɬɪɚɤɰɢɢ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 

ɦɚɤɪɨɦɨɥɟɤɭɥ. ȼɚɠɧɵɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɲɚɝɨɦ ɩɟɪɟɞ ɦɨɥɟɤɭɥɹɪɧɨ-  

ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɹɜɥɹɟɬɫɹ ɩɪɚɜɢɥɶɧɨɟ ɜɵɞɟɥɟɧɢɟ 

ɪɢɛɨɧɭɤɥɟɢɧɨɜɨɣ ɤɢɫɥɨɬɵ ɢɡ ɪɚɡɥɢɱɧɵɯ ɤɥɟɬɨɤ, ɜ ɱɚɫɬɧɨɫɬɢ ɢɡ ɤɥɟɬɨɤ ɤɪɨɜɢ 

ɱɟɥɨɜɟɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɢɡɜɥɟɱɶ ɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɣ ɊɇɄ ɞɥɹ ɫɢɧɬɟɡɚ ɤȾɇɄ ɢ ɩɨɫɥɟɞɭɸɳɟɣ ɚɦɩɥɢɮɢɤɚɰɢɢ 

ɉɐɊ-Ɋȼ. ɗɤɫɬɪɚɤɰɢɹ ɊɇɄ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɪɚɡɥɢɱɧɵɦɢ  ɦɟɬɨɞɚɦɢ, 

ɤɨɬɨɪɵɟ ɨɬɥɢɱɚɸɬɫɹ ɩɨ ɜɵɯɨɞɭ, ɤɚɱɟɫɬɜɭ ɢ ɰɟɥɨɫɬɧɨɫɬɢ ɊɇɄ. Ɉɩɬɢɦɚɥɶɧɭɸ 

ɦɟɬɨɞɢɤɭ ɜɵɛɢɪɚɸɬ ɢɫɯɨɞɹ ɢɡ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ. Ɉɫɧɨɜɧɵɦɢ ɤɪɢɬɟɪɢɹɦɢ 

ɜɵɛɨɪɚ ɜɵɞɟɥɟɧɢɹ ɊɇɄ ɢɡ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɹɜɥɹɸɬɫɹ ɜɵɫɨɤɢɣ ɜɵɯɨɞ 

ɢ ɤɚɱɟɫɬɜɨ ɧɭɠɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɚ ɬɚɤɠɟ ɜɪɟɦɹ ɩɨɥɭɱɟɧɢɹ ɬɪɟɛɭɟɦɨɝɨ ɩɪɨɞɭɤɬɚ 

[10].  

ȼ ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɟ ɨɩɢɫɚɧɨ ɦɧɨɠɟɫɬɜɨ ɦɟɬɨɞɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ 

ɜɵɞɟɥɢɬɶ ɪɢɛɨɧɭɤɥɟɢɧɨɜɭɸ ɤɢɫɥɨɬɭ ɢɡ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 

ɦɚɬɟɪɢɚɥɨɜ, ɧɨ ɧɟ ɜɫɟ ɦɟɬɨɞɵ ɩɪɢɝɨɞɧɵ ɞɥɹ ɷɤɫɬɪɚɤɰɢɢ ɢɡ ɤɪɨɜɢ.  

Ɉɫɧɨɜɧɵɟ ɦɟɬɨɞɵ ɜɵɞɟɥɟɧɢɹ ɊɇɄ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɫɨɪɛɰɢɨɧɧɵɟ ɢ 

ɧɟɫɨɪɛɰɢɨɧɧɵɟ ɦɟɬɨɞɢɤɢ. 

Ʉɥɚɫɫɢɱɟɫɤɢɦ ɜɵɞɟɥɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɮɟɧɨɥ-ɯɥɨɪɨɮɨɪɦɧɵɣ ɦɟɬɨɞ 

ɷɤɫɬɪɚɤɰɢɢ ɊɇɄ ɢɡ ɤɥɟɬɨɤ ɤɪɨɜɢ ɱɟɥɨɜɟɤɚ. Ⱦɚɧɧɵɣ ɫɩɨɫɨɛ ɨɫɧɨɜɚɧ ɧɚ ɥɢɡɢɫɟ 
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ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɟɬɟɪɝɟɧɬɚɦɢ ɢɥɢ ɯɚɨɬɪɨɩɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ. ɉɨɫɥɟ 

ɪɚɡɪɭɲɟɧɢɹ ɤɥɟɬɨɱɧɨɣ ɦɟɦɛɪɚɧɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɪɝɚɧɢɱɟɫɤɢɟ ɪɚɫɬɜɨɪɢɬɟɥɢ - 

ɮɟɧɨɥ ɢ ɯɥɨɪɨɮɨɪɦ. ȼ ɩɪɨɛɢɪɤɟ ɮɨɪɦɢɪɭɸɬɫɹ ɞɜɟ ɮɚɡɵ: ɜɟɪɯɧɹɹ ɮɚɡɚ (ɜɨɞɧɚɹ) 

ɫɨɞɟɪɠɢɬ ɊɇɄ, ɚ ɜ ɧɢɠɧɟɣ (ɨɪɝɚɧɢɱɟɫɤɨɣ) – ɛɟɥɤɢ [11]. ɗɬɨɬ ɦɟɬɨɞ ɜɤɥɸɱɚɟɬ 

ɧɟɫɤɨɥɶɤɨ ɫɬɚɞɢɣ ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɹ, ɡɚɦɨɪɨɡɤɢ ɢ ɠɢɞɤɨɫɬɧɨɣ ɷɤɫɬɪɚɤɰɢɢ, ɜ 

ɫɜɹɡɢ ɫ ɱɟɦ ɷɬɨɬ ɫɩɨɫɨɛ ɧɟɥɶɡɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ, ɹɜɥɹɟɬɫɹ ɬɪɭɞɨɟɦɤɢɦ ɢ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɨɤɫɢɱɧɵɟ ɯɢɦɢɱɟɫɤɢɟ ɪɟɚɝɟɧɬɵ [12]. 

Ʉ ɧɟɫɨɪɛɰɢɨɧɧɨɦɭ ɦɟɬɨɞɭ ɜɵɞɟɥɟɧɢɹ ɬɚɤɠɟ ɨɬɧɨɫɹɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɫɨɥɟɜɵɯ ɪɚɫɬɜɨɪɨɜ (ɜɵɫɚɥɢɜɚɧɢɟ). ȼ ɧɚɱɚɥɟ ɩɪɨɬɨɤɨɥɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ 

ɥɢɡɢɪɨɜɚɧɢɟ ɢ ɩɟɪɟɜɚɪɢɜɚɧɢɟ ɩɪɨɬɟɢɧɚɡɨɣ Ʉ ɤɥɟɬɨɤ ɤɪɨɜɢ. Ʉ ɩɨɫɥɟɞɭɸɳɟɣ 

ɫɬɚɞɢɢ ɞɨɛɚɜɢɬɶ ɫɨɥɢ ɥɢɬɢɹ (LiCl). ɉɨɫɥɟ ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɹ ɫɦɟɫɶ 

ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɞɜɟ ɮɚɡɵ, ɝɞɟ ɫɭɩɟɪɧɚɬɚɧɬ ɫɨɞɟɪɠɢɬ ɧɟɨɛɯɨɞɢɦɭɸ ɧɚɦ ɦɨɥɟɤɭɥɭ 

ɊɇɄ, ɚ ɛɟɥɤɢ ɢ ȾɇɄ ɨɫɚɠɞɚɸɬɫɹ ɧɚ ɞɧɨ ɩɪɨɛɢɪɤɢ [13]. 

ȼ ɫɨɪɛɰɢɨɧɧɵɯ ɦɟɬɨɞɚɯ ɜɵɞɟɥɟɧɢɹ ɊɇɄ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɜɟɪɞɨɮɚɡɧɵɟ 

ɫɢɫɬɟɦɵ, ɚɞɫɨɪɛɢɪɭɸɳɭɸ ɧɭɤɥɟɢɧɨɜɭɸ ɤɢɫɥɨɬɭ. Ɍɚɤɢɟ ɫɢɫɬɟɦɵ ɩɪɢɝɨɬɨɜɥɟɧɵ 

ɧɚ ɨɫɧɨɜɟ ɤɜɚɪɰɚ, ɚɧɢɨɧɨɨɛɦɟɧɧɨɝɨ ɧɨɫɢɬɟɥɹ ɢɥɢ ɫɬɟɤɥɹɧɧɨɝɨ ɜɨɥɨɤɧɚ, 

ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɢɯ ɫɟɩɚɪɚɰɢɨɧɧɵɯ ɤɨɥɨɧɤɚɯ [14]. 

ɇɚɩɪɢɦɟɪ, ɦɟɬɨɞ ɜɵɞɟɥɟɧɢɹ ɊɇɄ ɧɚ ɫɬɟɤɥɟ [15]. ɇɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ 

ɤɥɟɬɤɢ ɥɢɡɢɪɭɸɬɫɹ ɫɢɥɶɧɵɦ ɯɚɨɬɪɨɩɧɵɦ ɜɟɳɟɫɬɜɨɦ, ɤɨɬɨɪɵɦ ɦɨɝɭɬ ɛɵɬɶ 

ɝɭɚɧɢɞɢɧ ɯɥɨɪɢɞ ɢɥɢ ɬɢɨɰɢɚɧɚɬ,  ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɪɚɡɪɭɲɚɸɬɫɹ ɤɥɟɬɨɱɧɵɟ 

ɦɟɦɛɪɚɧɵ. ɇɄ ɫɨɪɛɢɪɭɟɬɫɹ ɧɚ ɧɨɫɢɬɟɥɟ, ɬɚɤɨɦ ɤɚɤ ɫɬɟɤɥɹɧɧɵɟ ɛɭɫɵ, 

ɞɢɚɬɨɦɨɜɚɹ ɡɟɦɥɹ ɢ ɬ.ɞ., ɚ ɫɜɹɡɵɜɚɧɢɟ ɛɟɥɤɨɜ ɫ ɦɚɬɪɢɰɟɣ ɧɟ ɩɪɨɢɫɯɨɞɢɬ. 

Ɉɬɦɵɜɤɚ ɩɪɨɢɫɯɨɞɢɬ ɫ ɩɨɦɨɳɶɸ ɯɚɨɬɪɨɩɧɨɣ ɫɨɥɢ – 80% ɷɬɚɧɨɥ. ɊɇɄ 

ɫɧɢɦɚɟɬɫɹ ɫɨ ɫɬɟɤɥɚ ɫ ɩɨɦɨɳɶɸ ɧɢɡɤɨ ɢɨɧɧɨɝɨ ɛɭɮɟɪɚ. Ɍɚɤɠɟ ɜɦɟɫɬɨ ɫɬɟɤɨɥ 

ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɥɨɧɤɢ ɫɨ ɫɬɟɤɥɹɧɧɨɣ ɦɚɬɪɢɰɟɣ, ɤɨɬɨɪɵɣ 

ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɫɬɚɞɢɢ ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɹ.  

ɉɨɥɧɨɪɚɡɦɟɪɧɭɸ ɩɨɥɢ(Ⱥ) ɦɊɇɄ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫ ɩɨɦɨɳɶɸ ɦɚɝɧɢɬɧɵɯ 

ɱɚɫɬɢɰ [16]. Ⱦɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɞɜɚ ɷɬɚɩɚ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɰɟɞɭɪɵ. 

ɋɩɟɪɜɚ ɩɨɥɢ(Ⱥ) ɦɊɇɄ ɫɜɹɡɵɜɚɟɬɫɹ ɫ ɛɢɨɬɢɧɢɥɢɪɨɜɚɧɧɵɦ ɡɨɧɞɨɦ, ɧɨ ɜɨɡɦɨɠɧɨ 

ɧɟ ɩɨɥɧɨɟ ɫɜɹɡɵɜɚɧɢɟ ɊɇɄ ɫ ɧɢɦ. ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɦɚɝɧɢɬɧɵɟ ɱɚɫɬɢɰɵ ɫɨ 
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ɫɬɪɟɩɬɨɜɢɞɢɧɨɦ ɫɜɹɡɵɜɚɸɬɫɹ ɫ ɞɚɧɧɵɦɢ ɡɨɧɞɚɦɢ, ɧɟɫɭɳɢɟ ɧɚ ɫɟɛɟ ɊɇɄ.  

ȼɫɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɫɩɨɫɨɛɵ ɢɦɟɸɬ ɨɛɳɢɣ ɧɟɞɨɫɬɚɬɨɤ, ɤɨɬɨɪɵɣ 

ɨɛɭɫɥɨɜɥɟɧ ɩɨɬɟɪɟɣ ɱɚɫɬɢ ɊɇɄ ɩɪɢ ɨɬɞɟɥɟɧɢɢ ɧɟɰɟɥɟɜɵɯ ɮɪɚɤɰɢɣ. 

 

 

1.4 ɋɬɚɛɢɥɢɡɚɰɢя ɊɇɄ  

Ɇɟɬɨɞɵ ɦɨɥɟɤɭɥɹɪɧɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɢɫɩɨɥɶɡɭɸɬ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɣ 

ɩɟɪɢɮɟɪɢɱɟɫɤɭɸ ɤɪɨɜɶ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɡɚɛɨɥɟɜɚɧɢɣ ɢɥɢ ɧɚɛɥɸɞɟɧɢɹ 

ɫɨɫɬɨɹɧɢɹ ɩɚɰɢɟɧɬɨɜ ɩɨɫɥɟ ɥɟɱɟɧɢɹ. ȼ ɥɭɱɲɟɦ ɫɥɭɱɚɟ ɊɇɄ ɢɡɜɥɟɤɚɟɬɫɹ ɫɪɚɡɭ 

ɩɨɫɥɟ ɜɡɹɬɢɹ ɩɪɨɛɵ ɤɪɨɜɢ, ɱɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɞɟɝɪɚɞɚɰɢɸ ɢ ɞɨɛɢɬɶɫɹ 

ɨɩɬɢɦɚɥɶɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ [17]. Ⱦɥɹ ɫɬɚɛɢɥɢɡɚɰɢɢ 

ɦɨɥɟɤɭɥ ɪɚɡɪɚɛɨɬɚɧɵ ɪɚɡɥɢɱɧɵɟ ɤɨɦɦɟɪɱɟɫɤɢɟ ɧɚɛɨɪɵ ɫɨ ɫɬɚɛɢɥɢɡɢɪɭɸɳɢɦ 

ɪɟɚɝɟɧɬɨɦ. Ɍɚɤɠɟ ɢɡɜɟɫɬɧɵ ɞɪɭɝɢɟ ɜɟɳɟɫɬɜɚ, ɤɨɬɨɪɵɟ ɧɟ ɩɨɡɜɨɥɹɸɬ ɪɚɡɪɭɲɢɬɶ 

ɦɨɥɟɤɭɥɭ ɊɇɄ. 

ȼ ɊɇɄ ɩɪɢ ɜɬɨɪɨɦ ɭɝɥɟɪɨɞɧɨɦ ɚɬɨɦɟ (ɋ2’) ɧɚɯɨɞɢɬɫɹ ɝɢɞɪɨɤɫɢɥɶɧɚɹ 

ɝɪɭɩɩɚ (Ɉɇ), ɷɬɚ ɝɪɭɩɩɚ ɭɜɟɥɢɱɢɜɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɝɢɞɪɨɥɢɡɚ ɦɨɥɟɤɭɥɵ ɊɇɄ, ɬɨ 

ɟɫɬɶ ɭɦɟɧɶɲɚɟɬ ɟɟ ɫɬɚɛɢɥɶɧɨɫɬɶ. ɋ2'-Ɉɇ ɝɪɭɩɩɚ ɞɟɥɚɟɬ ɊɇɄ ɤɨɦɮɨɪɦɚɰɢɨɧɧɨ 

ɩɥɚɫɬɢɱɧɨɣ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɪɚɡɨɜɵɜɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 

ɜɨɞɨɪɨɞɧɵɟ ɫɜɹɡɢ ɫ ɢɨɧɚɦɢ ɦɟɬɚɥɥɨɜ. ɗɬɨ ɦɨɠɟɬ ɛɵɬɶ ɢɨɧ Na ɜ ɤɨɦɩɥɟɤɫɟ ɫ 

ɯɥɨɪɢɞɨɦ. ɉɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɊɇɄ ɫ ɫɨɥɶɸ NaCl ɨɧɚ ɫɜɹɡɵɜɚɟɬɫɹ ɫ ɢɨɧɨɦ, 

ɨɛɪɚɡɭɹ ɜɨɞɨɪɨɞɧɵɟ ɫɜɹɡɢ, ɱɬɨ ɞɟɥɚɟɬ ɟɟ ɫɬɚɛɢɥɶɧɨɣ ɦɨɥɟɤɭɥɨɣ. Ȼɥɚɝɨɞɚɪɹ 

ɬɚɤɨɦɭ ɦɟɯɚɧɢɡɦɭ ɫɬɚɛɢɥɢɡɢɪɭɸɳɢɟ ɪɚɫɬɜɨɪɵ ɯɥɨɪɢɞɚ ɧɚɬɪɢɹ ɱɚɫɬɨ 

ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɦɨɥɟɤɭɥɵ ɊɇɄ.  

Ƚɟɩɚɪɢɧ – ɨɞɢɧ ɢɡ ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɫɬɚɛɢɥɢɡɚɬɨɪɨɜ. Ɉɧ ɩɪɟɩɹɬɫɬɜɭɟɬ 

ɫɜɟɪɬɵɜɚɧɢɸ ɤɪɨɜɢ, ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɢɧɝɢɛɢɬɨɪɨɦ ɧɭɤɥɟɚɡ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ 

ɊɇɄɚɡɵ. ɋ ɩɨɦɨɳɶɸ ɞɟɣɫɬɜɢɹ ɝɟɩɚɪɢɧɚ ɦɨɠɧɨ ɡɚɛɥɨɤɢɪɨɜɚɬɶ ɪɢɛɨɧɭɤɥɟɚɡɵ, 

ɮɭɧɤɰɢɹ ɤɨɬɨɪɵɯ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɫɳɟɩɥɟɧɢɢ ɦɊɇɄ. Ɍɚɤɠɟ ɢɡɜɟɫɬɧɨ, ɱɬɨ 

ɝɟɩɚɪɢɧ ɹɜɥɹɟɬɫɹ ɢɧɝɢɛɢɬɨɪɨɦ ɉɐɊ-Ɋȼ. Ⱦɥɹ ɷɬɨɝɨ ɫɭɳɟɫɬɜɭɟɬ ɢɧɚɤɬɢɜɚɬɨɪ 

ɝɟɩɚɪɢɧɚ – ɩɪɨɬɚɦɢɧ ɫɭɥɶɮɚɬ, ɤɨɬɨɪɵɣ ɨɛɪɚɡɭɟɬ ɫ ɧɢɦ ɧɟɪɚɫɬɜɨɪɢɦɵɣ 

ɤɨɦɩɥɟɤɫ.  
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Ɍɚɤɠɟ ɫɬɚɛɢɥɢɡɚɬɨɪɨɦ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɦɚɤɪɨɦɨɥɟɤɭɥ ɹɜɥɹɟɬɫɹ 

ɚɧɬɢɤɨɚɝɭɥɹɧɬ ɗȾɌȺ (ɫɨɥɶ ɷɬɢɥɟɧɞɢɚɦɢɧɬɟɬɪɚɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ). Ɉɧɚ 

ɫɜɹɡɵɜɚɟɬ ɢɨɧɵ ɤɚɥɶɰɢɹ ɢ ɛɥɨɤɢɪɭɟɬ ɤɚɫɤɚɞ ɫɜɟɪɬɵɜɚɧɢɹ. Ɂɚ ɫɱɟɬ ɱɟɝɨ 

ɷɪɢɬɪɨɰɢɬɵ, ɥɟɣɤɨɰɢɬɵ ɢ ɬɪɨɦɛɨɰɢɬɵ ɨɫɬɚɸɬɫɹ ɫɬɚɛɢɥɶɧɵɦɢ ɤɥɟɬɤɚɦɢ ɜ ɤɪɨɜɢ 

ɞɨ 24 ɱɚɫɨɜ. ɏɟɥɚɬɢɪɭɸɳɢɣ ɚɝɟɧɬ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɧɭɤɥɟɢɧɨɜɵɟ 

ɤɢɫɥɨɬɵ ɤɥɟɬɨɱɧɵɯ ɧɭɤɥɟɚɡ, ɬɚɤ ɤɚɤ ɫɜɹɡɵɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɢɯ ɪɚɛɨɬɵ 

ɤɚɬɢɨɧɵ Mg2+. 

 

1.5 ɋɭɯɢɟ ɩяɬɧɚ ɤɪɨɜɢ 

Ɍɟɯɧɨɥɨɝɢɹ ɫɭɯɢɯ ɩɹɬɟɧ ɤɪɨɜɢ (ɋɉɄ) ɞɚɜɧɨ ɢɡɜɟɫɬɧɚ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫ 

ɫɟɪɟɞɢɧɵ ɏɏɜ [18]. Ɍɚɤ ɜ 1960 ɝɨɞɭ ɭɱёɧɵɣ Ɋɨɛɟɪɬ Ƚɚɬɪɢ ɫɦɨɝ ɨɩɪɟɞɟɥɢɬɶ 

ɫɨɞɟɪɠɚɧɢɟ ɮɟɧɢɥɚɥɚɧɢɧɚ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɦɚɪɤёɪɨɦ ɡɚɛɨɥɟɜɚɧɢɹ 

ɮɟɧɢɥɤɟɬɨɧɭɪɢɢ, ɜ ɫɭɯɨɦ ɨɛɪɚɡɰɟ ɤɪɨɜɢ ɧɚ ɮɢɥɶɬɪɨɜɚɥɶɧɨɣ ɛɭɦɚɝɟ. Ȼɥɚɝɨɞɚɪɹ 

ɷɬɨɦɭ ɦɟɬɨɞɭ Ƚɚɬɪɢ ɫɦɨɝɭ ɜ ɬɟɱɟɧɢɢ 2-ɯ ɥɟɬ ɨɩɪɟɞɟɥɢɬɶ ɨɤɨɥɨ 40 ɫɥɭɱɚɟɜ 

ɡɚɛɨɥɟɜɚɧɢɣ ɫɪɟɞɢ ɧɨɜɨɪɨɠɞёɧɧɵɯ ɞɟɬɟɣ. ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ, ɬɟɯɧɨɥɨɝɢɸ ɋɉɄ 

ɜɧɟɞɪɢɥɢ ɜ ɦɟɞɢɰɢɧɭ, ɤɚɤ  ɦɟɬɨɞ ɫɤɪɢɧɢɧɝɚ ɪɚɡɥɢɱɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ [19]. ɇɚ 

ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɋɉɄ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɞɨɤɥɢɧɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ ɥɟɤɚɪɫɬɜ, 

ɬɨɤɫɢɤɨɤɢɧɟɬɢɱɟɫɤɢɯ, ɮɚɪɦɨɤɢɧɟɬɢɱɟɫɤɢɯ, ɞɥɹ ɤɥɢɧɢɱɟɫɤɨɣ ɮɚɪɦɚɤɨɥɨɝɢɢ ɢ 

ɞɚɠɟ ɞɥɹ ɫɭɞɟɛɧɨɣ ɢ ɞɨɩɢɧɝɨɜɨɣ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɚɯ [20,21]. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɬɟɯɧɨɥɨɝɢɢ ɋɉɄ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦ ɦɟɬɨɞɨɦ 

ɫɛɨɪɚ ɰɟɥɶɧɨɣ ɤɪɨɜɢ ɫɨɫɬɨɢɬ ɜ ɫɥɟɞɭɸɳɟɦ. ȼɨ-ɩɟɪɜɵɯ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɛɴёɦ 

ɤɪɨɜɢ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɡɚɛɨɥɟɜɚɧɢɣ ɫɨɫɬɚɜɥɹɟɬ 120 ɦɤɥ, ɚ ɩɪɢ ɜɵɞɟɥɟɧɢɢ 

ɧɭɤɥɟɢɧɨɜɵɯ ɤɢɫɥɨɬ, ɜ ɱɚɫɬɧɨɫɬɢ ɊɇɄ, ɢɫɩɨɥɶɡɭɟɬɫɹ 3,5 ɦɥ ɤɪɨɜɢ, ɱɬɨ ɝɨɜɨɪɢɬ 

ɨ ɫɢɥɶɧɨɣ ɪɚɡɧɢɰɟ ɦɟɠɞɭ ɨɛɴɟɦɚɦɢ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɫ ɭɫɩɟɯɨɦ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɋɉɄ, ɩɨɬɨɦɭ ɱɬɨ ɞɚɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɪɨɜɢ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɩɪɢ ɨɬɛɨɪɟ ɢɡ 

ɩɚɥɶɰɚ. ȼɨ-ɜɬɨɪɵɯ, ɡɚɛɨɪ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɰɟɥɶɧɨɣ ɤɪɨɜɢ ɬɪɟɛɭɟɬ ɨɫɨɛɵɯ 

ɭɫɥɨɜɢɣ ɯɪɚɧɟɧɢɣ. ɀɢɞɤɢɟ ɛɢɨɨɛɪɚɡɰɵ  ɤɪɨɜɢ ɧɟɨɛɯɨɞɢɦɨ ɯɪɚɧɢɬɶ ɜ ɯɨɥɨɞɟ, 

ɬɚɤɠɟ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɬɪɟɛɭɟɬɫɹ ɫɨɛɥɸɞɚɬɶ ɧɨɪɦɵ ɯɨɥɨɞɨɜɨɣ ɰɟɩɢ. ɋɭɯɢɟ 

ɨɛɪɚɡɰɵ ɧɟ ɬɪɟɛɭɸɬ ɫɨɛɥɸɞɟɧɢɹ ɧɨɪɦ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɩɟɪɟɜɨɡɢɬɶ ɢ ɯɪɚɧɢɬɶ ɢɯ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ [22]. Ɉɞɧɚɤɨ ɜ 
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ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɜɨɡɦɨɠɧɨ ɞɟɧɚɬɭɪɚɰɢɹ ɢ ɜɨɡɞɟɣɫɬɜɢɟ ɧɭɤɥɟɚɡ ɧɚ 

ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɦɚɤɪɨɦɨɥɟɤɭɥɵ  ɜ ɨɛɪɚɡɰɚɯ ɋɉɄ ɩɪɢ ɩɨɜɵɲɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ ɨɬ 

75% ɢ ɜɵɲɟ, ɚ ɬɚɤɠɟ ɩɪɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ (ɨɬ +30ɨ ɋ)  ɯɪɚɧɟɧɢɹ [23]. ȼ-

ɬɪɟɬɶɢɯ, ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɫɭɯɢɯ ɛɢɨɨɛɪɚɡɰɨɜ ɫɧɢɠɚɟɬɫɹ ɪɢɫɤ ɡɚɪɚɠɟɧɢɹ, 

ɧɟɠɟɥɢ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɰɟɥɶɧɨɣ ɤɪɨɜɢ. ȼ-ɱɟɬɜɟɪɬɵɯ, ɫɭɯɢɟ ɩɹɬɧɚ ɤɪɨɜɢ 

ɩɪɨɳɟ ɭɬɢɥɢɡɢɪɨɜɚɬɶ, ɱɟɦ ɠɢɞɤɢɟ. ȼ-ɩɹɬɵɯ, ɬɟɯɧɨɥɨɝɢɹ ɋɉɄ ɩɨɡɜɨɥɹɟɬ 

ɩɚɰɢɟɧɬɚɦ ɫɨɜɟɪɲɢɬɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɣ ɫɛɨɪ ɤɪɨɜɢ ɧɚ ɛɭɦɚɠɧɵɟ ɧɨɫɢɬɟɥɢ. ɗɬɨ 

ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɦɚɥɨɦɨɛɢɥɶɧɵɦ ɢɥɢ ɩɨɠɢɥɵɦ ɥɸɞɹɦ ɧɟ ɜɵɟɡɠɚɬɶ ɜ 

ɛɨɥɶɧɢɰɵ ɞɥɹ ɫɞɚɱɢ ɤɪɨɜɢ, ɚ ɬɚɤɠɟ ɧɟ ɬɪɟɛɭɟɬ ɫɩɟɰɢɚɥɶɧɵɯ ɧɚɜɵɤɨɜ ɪɚɛɨɬɵ ɫ 

ɤɨɦɩɥɟɤɬɨɦ ɨɬɛɨɪɚ. ɉɚɰɢɟɧɬɵ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɦɨɝɭɬ ɨɬɩɪɚɜɢɬɶ ɫɜɨɢ ɨɛɪɚɡɰɵ 

ɩɨ ɩɨɱɬɟ, ɝɞɟ ɪɚɫɯɨɞɵ ɛɭɞɭɬ ɧɚɦɧɨɝɨ ɦɟɧɶɲɟ, ɱɟɦ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɠɢɞɤɢɯ 

ɛɢɨɨɛɪɚɡɰɨɜ.  

ȼɫɟ ɞɚɧɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɨɤɚɡɵɜɚɸɬ ɨɬɥɢɱɧɭɸ ɚɥɶɬɟɪɧɚɬɢɜɭ 

ɬɪɚɞɢɰɢɨɧɧɨɦɭ ɦɟɬɨɞɭ ɦɨɥɟɤɭɥɹɪɧɨ-ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɠɢɞɤɨɣ 

ɜɟɧɨɡɧɨɣ ɤɪɨɜɢ ɢɥɢ ɫɵɜɨɪɨɬɤɢ. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɥɚɛɨɪɚɬɨɪɢɢ ɢɫɩɨɥɶɡɭɸɬ 

ɬɟɯɧɨɥɨɝɢɸ ɋɉɄ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɡɚɛɨɪɚ ɤɪɨɜɢ, ɚ ɬɚɤɠɟ ɢ ɞɪɭɝɢɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 

ɠɢɞɤɨɫɬɟɣ, ɬɚɤɢɯ ɤɚɤ ɩɥɚɡɦɚ, ɫɥɸɧɚ, ɫɢɧɨɜɢɚɥɶɧɚɹ ɠɢɞɤɨɫɬɶ ɢ ɞɚɠɟ ɦɨɱɚ [24].  

ȼ Ɋɨɫɫɢɢ, ɤ ɫɨɠɚɥɟɧɢɸ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɋɉɄ ɧɟ ɬɚɤ ɪɚɡɜɢɬɚ, ɜ 

ɫɪɚɜɧɟɧɢɢ ɫ ɞɪɭɝɢɦɢ ɫɬɪɚɧɚɦɢ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɧɚɭɤɨɦɟɬɪɢɱɟɫɤɨɣ ɛɚɡɟ ɞɚɧɧɵɯ 

Scopus ɜ ɩɟɪɢɨɞ ɫ 2000-2019 ɝɨɞ ɤɨɥɢɱɟɫɬɜɨ ɩɭɛɥɢɤɚɰɢɣ ɩɨ ɬɟɦɚɬɢɤɟ 

ɬɟɯɧɨɥɨɝɢɢ ɫɭɯɢɯ ɩɹɬɟɧ ɤɪɨɜɢ ɩɨ ɜɫɟɣ Ɋɨɫɫɢɢ ɜ ɞɟɫɹɬɤɢ ɪɚɡ ɦɟɧɶɲɟ (ɪɢɫ.1), ɱɟɦ 

ɜ ɞɪɭɝɢɯ ɪɚɡɜɢɬɵɯ ɫɬɪɚɧɚɯ. ɗɬɨ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɬɟɯɧɨɥɨɝɢɹ ɋɉɄ ɧɟ ɹɜɥɹɟɬɫɹ 

ɚɤɬɭɚɥɶɧɨɣ ɬɟɦɨɣ ɫɨɯɪɚɧɟɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ.  
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Ɋɢɫɭɧɨɤ 1. Кɨɥɢɱɟɫɬɜɨ ɩɭɛɥɢɤɚɰɢɣ ɩɨ ɬɟɦɚɬɢɤɟ ɋɉК ɫ 2000 ɩɨ 2017 ɝɨɞ ɩɨ 

ɞɚɧɧыɦ Scopus [10] 

 

ɉɪɢɧɰɢɩ ɬɟɯɧɨɥɨɝɢɢ ɋɉɄ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ.  ɇɚ ɫɩɟɰɢɚɥɶɧɭɸ 

ɜɩɢɬɵɜɚɸɳɭɸ ɦɟɦɛɪɚɧɭ ɧɚɧɨɫɹɬ ɤɚɩɟɥɶɧɨ ɛɢɨɥɨɝɢɱɟɫɤɭɸ ɠɢɞɤɨɫɬɶ  ɫ 

ɩɨɫɥɟɞɭɸɳɢɦ ɜɵɫɭɲɢɜɚɧɢɟɦ ɩɪɨɛɵ. ȼɩɢɬɵɜɚɸɳɚɹ ɦɟɦɛɪɚɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɰɟɥɥɸɥɨɡɧɭɸ ɤɚɪɬɨɱɤɭ, ɧɚ ɤɨɬɨɪɨɣ ɨɛɨɡɧɚɱɟɧɵ ɤɪɭɝɥɵɟ ɡɨɧɵ ɧɚɧɟɫɟɧɢɹ 

ɨɛɪɚɡɰɚ (ɪɢɫ. 2). 

 

Ɋɢɫɭɧɨɤ 2. Ɉɞɢɧ ɢɡ ɜɚɪɢɚɧɬɨɜ ɤɚɪɬɨɱɤɢ ɞɥя ɨɬɛɨɪɚ ɤɪɨɜɢ Whatman 903 

ɉɨɞɝɨɬɨɜɤɚ ɤ ɫɛɨɪɭ ɨɛɪɚɡɰɚ ɬɪɚɞɢɰɢɨɧɧɚɹ. Ⱦɥɹ ɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ 

ɫɨɛɥɸɞɚɬɶ ɩɪɚɜɢɥɚ ɫɬɟɪɢɥɶɧɨɫɬɢ, ɚ ɢɦɟɧɧɨ ɩɪɨɬɢɪɚɬɶ ɦɟɫɬɨ ɩɪɨɤɨɥɚ 

ɫɩɢɪɬɨɜɵɦɢ ɫɚɥɮɟɬɤɚɦɢ. Ɍɚɤɠɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɞɧɨɪɚɡɨɜɵɟ ɢɝɥɵ-

ɫɤɚɪɢɮɢɤɚɬɨɪɵ ɢ ɩɟɪɱɚɬɤɢ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɢɥɢɜɚ ɤɪɨɜɢ ɧɟɨɛɯɨɞɢɦɨ 

ɪɚɫɬɟɪɟɬɶ ɡɨɧɭ ɩɪɨɤɨɥɚ. ɋɛɨɪ ɤɪɨɜɢ ɭ ɧɨɜɨɪɨɠɞɟɧɧɵɯ ɢ ɜɡɪɨɫɥɵɯ ɨɬɥɢɱɚɟɬɫɹ. 
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Ʉɚɤ ɩɪɚɜɢɥɨ, ɭ ɧɨɜɨɪɨɠɞɟɧɧɵɯ ɨɬɛɢɪɚɸɬ ɢɡ ɩɹɬɤɢ, ɭ ɜɡɪɨɫɥɵɯ – ɢɡ ɩɚɥɶɰɚ. ɉɨ 

ɨɞɧɨɣ ɤɚɩɥɟ ɧɚɧɨɫɹɬ ɧɚ ɨɞɧɭ ɨɤɪɭɠɧɨɫɬɶ. Ɉɞɧɚ ɨɤɪɭɠɧɨɫɬɶ ɜɩɢɬɵɜɚɸɳɟɣ 

ɦɟɦɛɪɚɧɵ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɜ ɫɟɛɟ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɪɚɡɰɚ ɨɛɴɟɦɨɦ ɩɪɢɦɟɪɧɨ 

60ɦɤɥ. ɉɨɫɥɟ ɧɚɧɟɫɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɤɪɨɜɢ ɧɚ ɤɚɪɬɨɱɤɭ ɟɟ 

ɜɵɫɭɲɢɜɚɸɬ ɜ ɬɟɱɟɧɢɟ 2-ɯ ɱɚɫɨɜ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. Ⱦɚɥɟɟ ɋɉɄ 

ɡɚɩɟɱɚɬɵɜɚɸɬɫɹ ɜ ɤɨɧɜɟɪɬ, ɱɬɨɛɵ ɢɡɨɥɢɪɨɜɚɬɶ ɦɟɦɛɪɚɧɭ ɢ ɨɛɪɚɡɰɵ ɨɬ ɜɧɟɲɧɢɯ 

ɮɚɤɬɨɪɨɜ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɤɨɧɬɚɦɢɧɚɰɢɢ.  

Ʉɚɪɬɨɱɤɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɚɤ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɦɟɬɨɞ ɯɪɚɧɟɧɢɹ ɢ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɨɛɪɚɡɰɨɜ. Ⱥɧɚɥɢɡɢɪɭɟɦɵɣ ɛɢɨɥɨɝɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɦɨɠɧɨ 

ɧɚɧɨɫɢɬɶ ɧɚ ɜɩɢɬɵɜɚɸɳɭɸ ɦɟɦɛɪɚɧɭ ɫ ɩɨɦɨɳɶɸ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɞɨɡɚɬɨɪɚ.   

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɜɵɪɟɡɚɸɬ ɤɪɭɝ ɫ ɤɚɪɬɨɱɤɢ, ɧɚ 

ɤɨɬɨɪɨɦ ɧɚɧɟɫɟɧ ɛɢɨɥɨɝɢɱɟɫɤɢɣ ɨɛɪɚɡɟɰ. Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɸɬ ɫɩɟɰɢɚɥɶɧɵɣ 

ɦɟɞɢɰɢɧɫɤɢɣ ɞɵɪɨɤɨɥ (ɩɚɧɱɟɪ). Ⱦɚɧɧɵɟ ɜɵɪɟɡɚɧɧɵɟ ɨɛɪɚɡɰɵ ɩɨɞɜɟɪɝɚɸɬɫɹ 

ɪɚɡɥɢɱɧɵɦ ɦɟɬɨɞɢɤɚɦ ɜɵɞɟɥɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɦɚɤɪɨɦɨɥɟɤɭɥ. Ɇɟɬɨɞɢɤɢ 

ɡɚɜɢɫɹɬ ɤɚɤ ɨɬ ɫɚɦɨɝɨ ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ ɜɟɳɟɫɬɜɚ, ɬɚɤ ɢ ɨɬ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ 

[25].  

 

ɂɡɴяɬɨ ɫ 14 ɩɨ 26 ɫɬɪɚɧɢɰɭ ɜ ɫɜяɡɢ ɫ ɚɜɬɨɪɫɤɢɦɢ ɩɪɚɜɚɦɢ. 
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ȼɕȼɈȾɕ 

 

ȼ ɯɨɞɟ ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɛɨɬ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ: 

1. ɋɬɚɛɢɥɢɡɢɪɭɸɳɢɣ ɪɚɫɬɜɨɪ NaCl, ɫɜɹɡɵɜɚɹɫɶ ɫ ɦɨɥɟɤɭɥɨɣ ɊɇɄ, 

ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɟɟ ɞɟɝɪɚɞɚɰɢɸ ɡɚ ɫɱɟɬ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ 

ɫɜɨɣɫɬɜ ɫɨɥɢ ɢ ɭɜɟɥɢɱɢɜɚɟɬ ɜɵɯɨɞ ɊɇɄ ɜ 15 ɪɚɡ.  

2. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɟɬɨɞɚ DOP-PCR ɞɥɹ ɧɟɫɩɟɰɢɮɢɱɟɫɤɨɝɨ 

ɭɜɟɥɢɱɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɊɇɄ ɛɵɥɨ ɩɨɥɭɱɟɧɨ ɭɜɟɥɢɱɟɧɢɟ ɦɨɥɟɤɭɥ ɜ 

ɧɟɫɤɨɥɶɤɨ ɦɢɥɥɢɨɧɨɜ ɪɚɡ. 

3. Ɇɟɬɨɞ ɜɵɞɟɥɟɧɢɹ ɊɇɄ ɢɡ ɫɭɯɢɯ ɩɹɬɟɧ ɤɪɨɜɢ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 

ɚɦɩɥɢɮɢɤɚɰɢɟɣ ɦɨɥɟɤɭɥ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɉɐɊ ɫ ɜɵɪɨɠɞɟɧɧɵɦɢ 

ɩɪɚɣɦɟɪɚɦɢ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɯɨɪɨɲɢɦ ɤɨɧɤɭɪɟɧɬɨɦ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 

ɬɪɚɞɢɰɢɨɧɧɨɦɭ ɦɟɬɨɞɭ ɜɵɞɟɥɟɧɢɹ ɚɧɚɥɢɡɚ ɊɇɄ ɢɡ ɰɟɥɶɧɨɣ ɤɪɨɜɢ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɉɐɊ-Ɋȼ ɤɚɱɟɫɬɜɟ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɨɝɨ ɢ 

ɩɪɨɫɬɨɝɨ ɫɩɨɫɨɛɚ ɚɧɚɥɢɡɚ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

ɊɇɄ – ɪɢɛɨɧɭɤɥɟɢɧɨɜɚɹ ɤɢɫɥɨɬɚ 

ɦɊɇɄ – ɦɚɬɪɢɱɧɚɹ ɪɢɛɨɧɭɤɥɟɢɧɨɜɚɹ ɤɢɫɥɨɬɚ 

ɬɊɇɄ – ɬɪɚɧɫɩɨɪɬɧɚɹ ɪɢɛɨɧɭɤɥɟɢɧɨɜɚɹ ɤɢɫɥɨɬɚ  

ɪɊɇɄ – ɪɢɛɨɫɨɦɚɥɶɧɚɹ ɪɢɛɨɧɭɤɥɟɢɧɨɜɚɹ ɤɢɫɥɨɬɚ 

ȾɇɄ – ɞɟɡɨɤɫɢɪɢɛɨɧɭɤɥɟɢɧɨɜɚɹ ɤɢɫɥɨɬɚ 

ɤȾɇɄ – ɤɨɦɩɥɟɦɟɧɬɚɪɧɚɹ ɞɟɡɨɤɫɢɪɢɛɨɧɭɤɥɟɢɧɨɜɚɹ ɤɢɫɥɨɬɚ 

ɉɐɊ-ɊɌ – ɩɨɥɢɦɟɪɚɡɧɚɹ ɰɟɩɧɚɹ ɪɟɚɤɰɢɹ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ 

DOP-PCR - degenerate oligonucleotide-primed PCR 

ɋɉɄ – ɫɭɯɢɟ ɩɹɬɧɚ ɤɪɨɜɢ 
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