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1.1 Ɇɭɥɬɢɩɥɚ ɫɤɥɟɪɨɡɚ- ɨɩɲɬɟ ɩɨɫɬɚɜɤɟ  

1.1.2 ȿɩɢɞɟɦɢɨɥɨɝɢʁɚ, ɟɬɢɨɥɨɝɢʁɚ ɢ ɩɚɬɨɝɟɧɟɡɚ ɦɭɥɬɢɩɥɟ ɫɤɥɟɪɨɡɟ 

Ɇɭɥɬɢɩɥɚ ɫɤɥɟɪɨɡɚ (Ɇɋ) ʁɟ ɯɪɨɧɢɱɧɚ, ɩɪɨɝɪɟɫɢɜɧɚ , ɚɭɬɨɢɦɭɧɚ ɛɨɥɟɫɬ ɰɟɧɬɪɚɥɧɨɝ 

ɧɟɪɜɧɨɝ ɫɢɫɬɟɦɚ (ɐɇɋ) ɝɞɟ ɢɧɮɥɚɦɚɬɨɪɧɢ ɢ ɞɟɝɟɧɟɪɚɬɢɜɧɢ ɩɪɨɰɟɫɢ ɤɨɟɝɡɢɫɬɢɪɚʁɭ ɨɞ 

ɩɨɱɟɬɤɚ ɛɨɥɟɫɬɢ ɫɚ ɪɚɡɥɢɱɢɬɢɦ ɭɞɟɥɨɦ ɭ ɩɚɬɨɝɟɧɟɡɢ, ɡɚɜɢɫɧɨ ɨɞ ɬɢɩɚ ɢ ɬɨɤɚ ɛɨɥɟɫɬɢ. 

Ɇɋ ʁɟ ɧɚʁɱɟɲʄɢ ɭɡɪɨɤ ɨɧɟɫɩɨɫɨɛʂɟɧɨɫɬɢ ɨɫɨɛɚ ɦɥɚђɟ ɠɢɜɨɬɧɟ ɞɨɛɢ ɤɚɞɚ ɫɟ ɢɡɭɡɦɭ 

ɮɢɡɢɱɤɟ ɬɪɚɭɦɟ. ɂɧɰɢɞɟɧɰɢʁɚ ɛɨɥɟɫɬɢ ɪɚɫɬɟ ɧɚɤɨɧ 18. ɝɨɞɢɧɟ ɠɢɜɨɬɚ ɢ ɞɨɫɟɠɟ ɜɪɯɭɧɚɰ 

ɢɡɦɟђɭ β0. ɢ 40. ɝɨɞɢɧɟ, ɞɨɤ ʁɟ ɨɛɨʂɟɜɚʃɟ ɩɪɟ 10. ɢ ɧɚɤɨɧ 50. ɝɨɞɢɧɟ ɠɢɜɨɬɚ ɪɟђɟ (1). 

Ȼɨɥɟɫɬ ʁɟ ɪɚɡɥɢɱɢɬɨ ɡɚɫɬɭɩʂɟɧɚ ɭ ɨɞɧɨɫɭ ɧɚ ɩɨɥ ɫɚ ɩɪɟɞɨɦɢɧɚɰɢʁɨɦ ɤɨɞ ɨɫɨɛɚ ɠɟɧɫɤɨɝ 

ɩɨɥɚ, ɢɡɭɡɟɜ ɭ ɩɪɢɦɚɪɧɨ ɩɪɨɝɪɟɫɢɜɧɨʁ ɮɨɪɦɢ ɛɨɥɟɫɬɢ. Ⱦɚɧɚɲʃɢ ɨɞɧɨɫ ɩɨɥɨɜɚ ɭ 

ɩɨɝɥɟɞɭ ɨɛɨʂɟɜɚʃɚ ɮɚɜɨɪɢɡɭʁɟ ɠɟɧɟ ɭ ɨɞɧɨɫɭ ɧɚ ɦɭɲɤɚɪɰɟ ɫɤɨɪɨ β.5 ɩɭɬɚ ( 1,2). 

ȿɩɢɞɟɦɢɨɥɨɲɤɟ ɫɬɭɞɢʁɟ ɩɪɨɰɟʃɭʁɭ ɭɤɭɩɚɧ ɛɪɨʁ ɨɛɨɥɟɥɢɯ ɭ ɫɜɟɬɭ ɧɚ ɨɤɨ β.5 ɦɢɥɢɨɧɚ. 

ɉɪɟɜɚɥɟɧɰɢʁɚ ɛɨɥɟɫɬɢ ɜɚɪɢɪɚ ɭ ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɝɟɨɝɪɚɮɫɤɟ ɥɨɤɚɰɢʁɟ, ɫɚ ɧɚʁɧɢɠɨɦ ɢ 

ɪɟɝɢɨɧɭ Ⱥɡɢʁɟ ɢ ɬɪɨɩɫɤɢɯ ɡɨɧɚ(5/100 000) ɞɨ ɧɚʁɜɢɲɟ ɭ ɫɟɜɟɪɧɢʁɢɦ ɩɨɞɪɭɱʁɢɦɚ ȿɜɪɨɩɟ 

ɢ ɋɟɜɟɪɧɟ Ⱥɦɟɪɢɤɟ (> γ0/100 000). ɇɚ ȿɜɪɨɩɫɤɨɦ ɤɨɧɬɢɧɟɧɬɭ ɭɤɭɩɚɧ ɛɪɨʁ ɨɛɨɥɟɥɢɯ 

ɩɪɨɰɟʃɟɧ ʁɟ ɧɚ 8γ/100 000, ɚ  ɩɪɨɫɟɱɧɚ ɝɨɞɢɲʃɚ ɫɬɨɩɚ  ɨɛɨʂɟɜɚʃɚ ɧɚ ɨɤɨ 4.γ/100 000 

(2). Ƚɟɧɟɪɚɥɧɢ ɬɪɟɧɞ ɩɨɜɟʄɟʃɚ ɩɪɟɜɚɥɟɧɰɢʁɟ ɢ ɢɧɰɢɞɟɧɰɢʁɟ, ɭɨɱɟɧ ɩɪɨɬɟɤɥɢɯ ɞɟɰɟɧɢʁɚ, 

ɞɨɜɨɞɢ ɫɟ ɭ ɜɟɡɭ ɫɚ ɩɪɨɞɭɠɟɧɨɦ ɞɭɠɢɧɨɦ ɠɢɜɨɬɚ Ɇɋ ɩɚɰɢʁɟɧɚɬɚ, ɧɚɩɪɟɬɤɨɦ 

ɞɢʁɚɝɧɨɫɬɢɱɤɢɯ ɦɟɬɨɞɚ ɤɨʁɟ ɞɨɩɪɢɧɨɫɟ ɛɨʂɨʁ ɢɞɟɧɬɢɮɢɤɚɰɢ ɨɛɨɥɟɥɢɯ ɤɚɨ ɢ ɦɧɨɲɬɜɨɦ 

ɮɚɤɬɨɪɚ ɤɨʁɢ ɭɤʂɭɱɭʁɭ ɩɨɩɭɥɚɰɢɨɧɭ ɝɟɧɟɬɢɤɭ, ɦɟђɭɡɚɜɢɫɧɨɫɬ ɝɟɧɟɬɫɤɢɯ ɱɢɧɢɥɚɰɚ ɢ 

ɝɟɨɝɪɚɮɫɤɢ ɞɟɬɟɪɦɢɧɢɫɚɧɢɯ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɤɪɭɠɟʃɚ ɤɚɨ ɢ ɫɨɰɢɨɟɤɨɧɨɦɫɤɟ ɚɫɩɟɤɬɟ. 

Ɍɚɤɨ ʁɟ ɧɚʁɜɟʄɢ ɛɪɨʁ ɨɛɨɥɟɥɢɯ ɦɟђɭ ɩɪɢɩɚɞɧɢɰɢɦɚ ɛɟɥɟ ɪɚɫɟ ɫɟɜɟɪɧɨ ɟɜɪɨɩɫɤɨɝ 

ɩɨɪɟɤɥɚ, ɚ ɧɚʁɧɢɠɢ ɦɟђɭ ɩɪɢɩɚɞɧɢɰɢɦɚ ɰɪɧɟ ɪɚɫɟ ɤɨʁɢ ɠɢɜɟ ɭ ɫɢɪɨɦɚɲɧɢʁɢɦ ɡɟɦʂɚɦɚ 

ʁɭɠɧɢʁɟɝ ɝɪɚɞɢʁɟɧɬɚ ɝɟɨɝɪɚɮɫɤɟ ɲɢɪɢɧɟ (3). Ɋɚɧɢʁɟ ɲɢɪɨɤɨ ɩɪɢɯɜɚʄɟɧ ɫɬɚɜ ɨ ɢɡɪɚɡɢɬɨɦ 

ɡɧɚɱɚʁɭ ɝɪɚɞɢʁɟɧɬɚ ɫɟɜɟɪɧɟ ɝɟɨɝɪɚɮɫɤɟ ɲɢɪɢɧɟ ɞɚɧɚɫ ɫɟ ɭɡɢɦɚ ɫɚ ɪɟɡɟɪɜɨɦ ɩɨɫɟɛɧɨ ɤɚɞɚ 

ʁɟ ɭ ɩɢɬɚʃɭ ɩɨɩɭɥɚɰɢʁɚ ɫɟɜɟɪɧɟ ɩɨɥɭɥɨɩɬɟ ɝɞɟ ɢɡɪɚɡɢɬɚ ɟɬɧɢɱɤɚ ɯɟɬɟɪɨɝɟɧɨɫɬ ɭɦɚʃɭʁɟ 

ɡɧɚɱɚʁ ɮɚɤɬɨɪɚ ɫɪɟɞɢɧɟ ɭ ɨɞɧɨɫɭ ɧɚ ɡɧɚɱɚʁ ɩɨɩɭɥɚɰɢɨɧɟ ɝɟɧɟɬɢɤɟ .ɍ ɩɪɢɥɨɝ ɬɨɦɟ ɝɨɜɨɪɟ 

ɪɟɡɢɫɬɟɧɬɧɟ ɟɬɧɢɱɤɟ ɝɪɭɩɟ ɤɨʁɟ ɢɚɤɨ ɧɚɫɬɚʃɟɧɟ ɭ ɪɟɝɢɨɧɢɦɚ ɜɢɫɨɤɨɝ ɪɢɡɢɤɚ ɡɚɞɪɠɚɜɚʁɭ 

ɦɚɥɢ ɪɢɡɢɤ ɡɚ ɨɛɨʂɟɜɚʃɟɦ (Ɋɨɦɢ, Ⱥɮɢɱɤɢ ɰɪɧɰɢ) ɤɚɨ ɢ ɨɛɪɧɭɬɨ ɜɢɫɨɤ ɪɢɡɢɤ 

ɨɛɨʂɟɜɚʃɚ ɦɟђɭ ɩɨɩɭɥɚɰɢʁɨɦ ɤɨʁɚ ɧɚɫɬɚʃɭʁɟ ɩɨɞɪɭɱʁɟ ɧɢɫɤɨɝ ɪɢɡɢɤɚ (ɫɬɚɧɨɜɧɢɲɬɜɨ 

ɋɚɪɞɢɧɢʁɟ) (4). 
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Ɇɟђɭ ɫɬɚɧɨɜɧɢɲɬɜɨɦ ʁɭɠɧɟ Ɂɟɦʂɢɧɟ ɯɟɦɢɫɮɟɪɟ (Ⱥɭɫɬɪɚɥɢʁɚ, ɇɨɜɢ Ɂɟɥɚɧɞ) ɤɨʁɭ ɱɢɧɢ 

ɩɪɢɥɢɱɧɨ ɯɨɦɨɝɟɧɚ ɩɨɩɭɥɚɰɢʁɚ ɛɟɥɟ ɪɚɫɟ Ȼɪɢɬɚɧɫɤɨɝ ɩɨɪɟɤɥɚ  ɢ ɞɚʂɟ ɫɟ ɞɨɛɢʁɚ 

ɢɡɧɟɧɟђɭʁɭʄɟ ʁɚɫɧɚ ɤɨɪɟɥɚɰɢʁɚ ɢɧɰɢɞɟɧɰɢje ɢ ɩɪɟɜɚɥɟɧɰɢje ɫɚ ɫɬɟɩɟɧɨɦ ʁɭɠɧɟ 

ɝɟɨɝɪɚɮɫɤɟ ɲɢɪɢɧɟ (4).   

ȿɬɢɨɥɨɝɢʁɚ Ɇɋ ɩɪɟɞɫɬɚɜʂɚ ɢ ɞɚʂɟ ɧɟɩɨɡɧɚɧɢɰɭ ɚɥɢ ʁɟ ɭ ɫɜɟɬɥɭ ɧɨɜɢɯ ɫɚɡɧɚʃɚ ɫɚɫɜɢɦ 

ʁɚɫɧɨ ɞɚ ʁɟ ɨɜɚ ɩɚɬɨɝɟɧɟɬɫɤɢ ɢ ɮɟɧɨɬɢɩɫɤɢ ɯɟɬɟɪɨɝɟɧɚ ɛɨɥɟɫɬ ɪɟɡɭɥɬɚɬ ɫɚɞɟʁɫɬɜɚ 

ɝɟɧɟɬɫɤɢɯ ɮɚɤɬɨɪɚ ɢ ɮɚɤɬɨɪɚ ɨɤɪɭɠɟʃɚ ɤɨʁɢ ɞɨɩɪɢɧɨɫɟ ɢɦɭɧɫɤɢ ɩɨɫɪɟɞɨɜɚɧɨʁ 

ɞɟɫɬɪɭɤɰɢʁɢ ɦɢʁɟɥɢɧɚ ɢ ɚɤɫɨɧɚ (5).  

Ɇɋ ɭ ɝɟɧɟɬɫɤɨɦ ɫɦɢɫɥɭ ɩɪɟɞɫɬɚɜʂɚ ɤɨɦɩɥɟɤɫɧɭ, ɩɨɥɢɝɟɧɫɤɭ ɛɨɥɟɫɬ.  ɉɪɢɫɭɫɬɜɨ 

ɨɞɪɟђɟɧɢɯ ɝɟɧɫɤɢɯ ɩɨɥɢɦɨɪɮɢɡɚɦɚ, ɧɟɡɚɜɢɫɧɨ ɢɥɢ ɭɞɪɭɠɟɧɢɯ ɭ ɦɟђɭɫɨɛɧɨɦ 

ɢɧɬɟɪɪɟɚɝɨɜɚʃɭ  ɦɨɠɟ ɩɨɜɟʄɚɬɢ ɪɢɡɢɤ  ɡɚ ɨɛɨʂɟɜɚʃɟ ɨɞ Ɇɋ .  

ɍɤɭɩɧɚ  ɫɬɨɩɚ ɩɨɧɚɜʂɚʃɚ ɛɨɥɟɫɬɢ ɭɧɭɬɚɪ ɩɨɪɨɞɢɰɟ ɢɡɧɨɫɢ β0%. ȼɟʄɢ ɪɢɡɢɤ ɡɚ 

ɨɛɨʂɟɜɚʃɟ ɧɨɫɟ ɨɫɨɛɟ ɤɨʁɟ ɢɦɚʁɭ ɨɛɨɥɟɥɨɝ ɱɥɚɧɚ ɩɨɪɨɞɢɰɟ ɭ ɩɪɜɨɫɬɟɩɟɧɨɦ ɫɪɨɞɫɬɜɭ 

β.77% ɡɚ ɪɚɡɥɢɤɭ ɨɞ ɪɢɡɢɤɚ ɭ ɨɩɲɬɨʁ ɩɨɩɭɥɚɰɢʁɢ 0.γ% (6,7). Ɇɨɧɨɡɢɝɨɬɧɢ ɛɥɢɡɚɧɰɢ 

ɢɦɚʁɭ ɫɬɨɩɭ ɜɟɡɚɧɨɝ ɨɛɨʂɟɜɚʃɚ ɨɞ β5 ɞɨ γ0% ɡɚ ɪɚɡɥɢɤɭ ɨɞ ɞɢɡɢɝɨɬɧɢɯ ɛɥɢɡɚɧɚɰɚ ɝɞɟ 

ɢɡɧɨɫɢ 5%  ɩɪɢɛɥɢɠɧɨ ɤɚɨ ɤɨɞ ɪɨђɟɧɟ ɛɪɚʄɟ ɢ ɫɟɫɬɚɪɚ 3% (8,9). Ɉɜɟ ɨɱɢʃɟɧɢɰɟ ɫɚ ʁɟɞɧɟ 

ɫɬɪɚɧɟ ɫɭɝɟɪɢɲɭ ɡɧɚɱɚʁ ɝɟɧɟɬɫɤɨɝ ɮɚɤɬɨɪɚ,  ɞɨɤ ɫɚ ɞɪɭɝɟ ɫɬɪɚɧɟ ɭɤɚɡɭʁɭ ɞɚ ɧɚ ɩɪɟɨɫɬɚɥɢ 

ɩɪɨɰɟɧɚɬ ɨɧɢɯ ɤɨʁɢ ɧɟ ɨɛɨʂɟɜɚʁɭ ɜɟɡɚɧɨ ɜɟɪɨɜɚɬɧɨ ɭɬɢɱɭ ɮɚɤɬɨɪɢ ɨɤɪɭɠɟʃɚ ɤɨʁɢ 

ɢɡɦɟђɭ ɨɫɬɚɥɨɝ ɦɨɝɭ ɞɨɜɟɫɬɢ ɢ ɞɨ ɟɩɢɝɟɧɟɬɫɤɢɯ ɩɪɨɦɟɧɚ ɝɟɧɟɬɫɤɨɝ ɦɚɬɟɪɢʁɚɥɚ. 

ɋɬɭɞɢʁɟ ɤɨʁɟ ɫɭ ɚɧɚɥɢɡɢɪɚɥɟ ɝɟɧɟɬɫɤɟ ɚɫɨɰɢʁɚɰɢʁɟ ɤɨʁɟ ɧɨɫɟ ɪɢɡɢɤ ɡɚ ɨɛɨʂɟɜɚʃɟ ɨɞ Ɇɋ 

ɢɫɬɢɱɭ ɡɧɚɱɚʁ HLA(ɟɧɝɥ. HuЦКn ХОuФoМвtО КntТРОn) ɪɟɝɢɨɧɚ ɧɚ ɤɪɚɬɤɨɦ ɤɪɚɤɭ ɯɪɨɦɨɡɨɦɚ 

6, ɤɨʁɢ ɤɨɞɢɪɚ ɦɨɥɟɤɭɥɟ ɝɥɚɜɧɨɝ ɤɨɦɩɥɟɤɫɚ ɬɤɢɜɧɟ ɩɨɞɭɞɚɪɧɨɫɬɢ (MHC) . ɏɚɩɥɨɬɢɩ 

HLADR2 ɧɚʁʁɚɱɟ ʁɟ ɚɫɨɰɢɪɚɧ ɫɚ ɪɢɡɢɤɨɦ ɨɛɨʂɟɜɚʃɚ ɢ ɬɨ HLA-DRB1 * 15.01 ɚɥɟɥ (7,10). 

ɋɬɭɞɢʁɟ ɚɧɚɥɢɡɟ ɰɟɥɨɤɭɩɧɨɝ ɝɟɧɨɦɚ ɢɡɞɜɚʁɚʁɭ ɢ ɝɟɧɟ ɜɚɧ HLA ɪɟɝɢɨɧɚ ɭɤʂɭɱɟɧɢɯ ɭ 

ɩɪɨɰɟɫɟ ɢɦɭɧɫɤɟ ɪɟɝɭɥɚɰɢʁɟ, ɤɨʁɢ ɩɨɤɚɡɭʁɭ ɦɚɥɭ ɞɨ ɭɦɟɪɟɧɭ ɩɨɜɟɡɚɧɨɫɬ ɫɚ  ɪɢɡɢɤɨɦ 

ɨɛɨʂɟɜɚʃɚ ɨɞ Ɇɋ (10). Ƚɟɧɟɬɫɤɚ ɩɪɟɞɢɫɩɨɡɢɰɢʁɚ ɧɢʁɟ ɫɚɦɚ ɩɨ ɫɟɛɢ ɞɨɜɨʂɧɚ ɡɚ 

ɞɨɫɬɢɡɚʃɟ ɤɪɢɬɢɱɧɨɝ ɩɪɚɝɚ ɡɚ ɩɨʁɚɜɭ ɛɨɥɟɫɬɢ, ɧɟɨɩɯɨɞɧɨ ʁɟ ɩɪɢɫɭɫɬɜɨ ɮɚɤɬɨɪɚ 

ɨɤɪɭɠɟʃɚ. Ɍɤɢɜɧɨ ɨɲɬɟʄɟʃɟ ɭ Ɇɋ ɤɚɨ ɪɟɡɭɥɬɚɬ ɚɛɧɨɪɦɚɥɧɨɝ ɢɦɭɧɨɝ ɨɞɝɨɜɨɪɚ ɧɚ ʁɟɞɚɧ 

ɢɥɢ ɜɢɲɟ ɚɧɬɢɝɟɧɚ ɦɢʁɟɥɢɧɚ ɞɟɲɚɜɚ ɫɟ ɤɨɞ ɝɟɧɟɬɫɤɢ ɩɪɟɞɢɫɩɨɧɢɪɚɧɢɯ ɨɫɨɛɚ, ɚ ɧɚɤɨɧ 

ɢɡɥɚɝɚʃɚ ɮɚɤɬɨɪɢɦɚ ɫɩɨʂɧɟ ɫɪɟɞɢɧɟ (11). 
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Ɂɧɚɱɚʁ ɫɪɟɞɢɧɫɤɨɝ ɮɚɤɬɨɪɚ ɡɚ ɩɨʁɚɜɭ Ɇɋ ɩɨɬɤɪɟɩʂɭʁɭ ɩɨɞɚɰɢ ɞɨɛɢʁɟɧɢ  ɢɡ ɫɬɭɞɢʁɚ 

ɩɨɩɭɥɚɰɢɨɧɢɯ ɦɢɝɪɚɰɢʁɚ. Ɉɫɨɛɟ ɤɨʁɟ ɫɭ ɩɪɟɫɟɥɢɥɟ ɢɡ ɝɟɨɝɪɚɮɫɤɢɯ ɩɨɞɪɭɱʁɚ ɦɚɥɨɝ 

ɪɢɡɢɤɚ ɭ ɨɛɥɚɫɬɢ ɜɢɫɨɤɨɝ ɪɢɡɢɤɚ, ɧɚɪɨɱɢɬɨ ɩɪɟ 15. ɝɨɞɢɧɟ ɠɢɜɨɬɚ, ɩɪɢɦɚʁɭ ɫɥɢɱɚɧ 

ɪɢɡɢɤ ɨɛɨʂɟɜɚʃɚ ɤɚɨ ɢ ɞɨɦɚʄɟ ɫɬɚɧɨɜɧɢɲɬɜɨ ɬʁ. ɭɤɨɥɢɤɨ ɫɟ ɦɢɝɪɚɰɢʁɚ ɞɟɫɢ ɤɚɫɧɢʁɟ ɭ 

ɠɢɜɨɬɭ ɡɚɞɪɠɚɜɚʁɭ ɪɢɡɢɤ ɨɛɨʂɟɜɚʃɚ ɫɪɟɞɢɧɟ ɢɡ ɤɨʁɟ ɫɭ ɩɨɬɟɤɥɢ (10). 

Ȼɪɨʁɧɟ ɟɩɢɞɟɦɢɨɥɨɲɤɟ ɚɧɚɥɢɡɟ ɢɡɞɜɚʁɚʁɭ ɧɟɤɨɥɢɤɨ ɤɚɧɞɢɞɚɬɚ ɢɡ ɨɤɪɭɠɟʃɚ ɤɨʁɢ ɫɟ, 

ɩɨʁɟɞɢɧɚɱɧɨ ɢɥɢ ɭɞɪɭɠɟɧɨ, ɫɦɚɬɪɚʁɭ ɢ ɮɚɤɬɨɪɢɦɚ ɪɢɡɢɤɚ ɡɚ ɧɚɫɬɚɧɚɤ ɢ ɧɚɩɪɟɞɨɜɚʃɟ 

Ɇɋ: ɢɡɥɨɠɟɧɨɫɬ ɫɭɧɰɭ- ɭɥɬɪɚɜɢɨɥɟɬɧɨʁ (ɍȼ) ɪɚɞɢʁɚɰɢʁɢ, ɞɟɮɢɰɢɬ ɜɢɬɚɦɢɧɚ Ⱦ, ɜɢɪɭɫɧɟ 

ɢɧɮɟɤɰɢʁɟ, ɯɢɝɢʁɟɧɚ ɢ ɩɭɲɟʃɟ ɰɢɝɚɪɟɬɚ. 

ɋɤɨɪɚɲʃɚ ɦɟɬɚ ɚɧɚɥɢɡɚ ɢɫɬɢɱɟ ɡɧɚɱɚʁ ɍȼ ɪɚɞɢʁɚɰɢʁɟ ɤɚɨ ʁɟɞɧɨɝ ɨɞ ɧɚʁɡɧɚɱɚʁɧɢʁɢɯ 

ɮɚɤɬɨɪɚ ɫɪɟɞɢɧɟ ɤɨʁɢ ɢɧɜɟɪɡɧɨɦ ɩɨɜɟɡɚɧɨɲʄɭ ɞɟɬɟɪɦɢɧɢɲɟ ɪɢɡɢɤ ɨɛɨʂɟɜɚʃɚ ɨɞ Ɇɋ. 

ȿɮɟɤɚɬ ɍȼ ɡɪɚɱɟʃɚ ɨɫɬɜɚɪɭʁɟ ɫɟ ɞɟɥɨɦ ɩɪɟɤɨ ɫɬɜɚɪɚʃɚ ɜɢɬɚɦɢɧɚ Ⱦ, ɚ ɞɟɥɨɦ 

ɩɨɫɪɟɞɫɬɜɨɦ ɢɧɞɭɤɰɢʁɟ ɚɧɬɢɢɧɮɥɚɦɚɬɨɪɧɨɝ ɨɞɝɨɜɨɪɚ. Ɉɞɭɫɬɜɨ ɢɡɥɚɝɚʃɚ ɫɭɧɱɟɜɨʁ 

ɫɜɟɬɥɨɫɬɢ ɧɢʁɟ ɞɨɜɨʂɚɧ ɮɚɤɬɨɪ ɭɤɨɥɢɤɨ ɧɢʁɟ ɩɨɬɤɪɟɩʂɟɧ ɞɨɞɚɬɧɢɦ ɪɢɡɢɤɨɦ. Ɍɚɤɨ ɞɟɨ 

ɫɬɚɧɨɜɧɢɤɚ ɫɟɜɟɪɧɢɯ ɞɟɥɨɜɚ ɋɤɚɧɞɢɧɚɜɢʁɟ ɭɩɪɤɨɫ ɧɟɞɨɫɬɚɬɤɭ ɨɫɭɧɱɚɧɨɫɬɢ ɢɦɚ ɧɢɫɤɭ 

ɩɪɟɜɚɥɟɧɰɭ Ɇɋ, ɲɬɨ ʁɟ ɨɛʁɚɲʃɟɧɨ ɩɨɜɟʄɚɧɢɦ ɤɨɧɡɭɦɢɪɚʃɟɦ ɪɢɛɟ ɭ ɢɫɯɪɚɧɢ , ɚ ɬɢɦɟ ɢ 

ɜɢɬɚɦɢɧɚ Ⱦ (12). 

ɍɥɨɝɚ ɜɢɬɚɦɢɧɚ Ⱦ ɭ ɪɟɝɭɥɚɰɢʁɢ ɢɦɭɧɨɝ ɫɢɫɬɟɦɚ ɢ ɪɟɞɭɤɰɢʁɢ ɢɧɮɥɚɦɚɬɨɪɧɨɝ ɨɞɝɨɜɨɪɚ ʁɟ 

ɧɟɞɜɨɫɦɢɫɥɟɧɚ. Ɉɬɭɞɚ ɩɨɜɟɡɚɧɨɫɬ ʃɟɝɨɜɨɝ ɞɟɮɢɰɢɬɚ ɫɚ ɦɧɨɝɢɦ ɚɭɬɨɢɦɭɧɢɦ 

ɨɛɨʂɟʃɢɦɚ ɩɚ ɢ Ɇɋ (13). 

ɍɫɬɚɧɨɜʂɟɧ ʁɟ ɟɮɟɤɚɬ ɜɢɬɚɦɢɧɚ Ⱦ ɧɚ ɟɤɫɩɪɟɫɢʁɭ ɫɧɚɠɧɨɝ ɝɟɧɟɬɫɤɨɝ ɪɢɡɤɨ ɮɚɤɬɨɪɚ 

HLA-DRB1*1501 ɚɥɟɥɚ (14) ȼɢɬɚɦɢɧ Ⱦ ɢɫɩɨʂɚɜɚ ɩɪɨɬɟɤɬɢɜɧɢ ɟɮɟɤɚɬ ɭ ɩɨɝɥɟɞɭ 

ɧɚɫɬɚɧɤɚ ɢ ɬɨɤɚ Ɇɋ, ɛɢɥɨ ɞɚ ʁɟ ɭɧɟɬ ɤɚɨ ɫɭɩɥɟɦɟɧɬ ɢɥɢ ɫɬɜɨɪɟɧ ɩɨɫɪɟɞɫɬɜɨɦ ɫɭɧɱɟɜɟ 

ɍȼ ɪɚɞɢʁɚɰɢʁɟ. ȼɢɲɟ ɫɟɪɭɦɫɤɟ  ɤɨɧɰɟɧɬɪɚɰɢʁɟ ʃɟɝɨɜɨɝ  ɦɟɬɚɛɢɥɢɬɚ 25-hydroxy-vitamin 

D ɩɨɤɚɡɚɥɟ ɫɭ ɩɨɜɟɡɚɧɨɫɬ ɫɚ ɦɚʃɢɦ ɛɪɨʁɟɦ ɥɟɡɢʁɚ ɧɚ ɦɚɝɧɟɬɧɨʁ ɪɟɡɨɧɚɧɰɢ (ɆɊ) ɤɚɨ ɢ 

ɧɢɠɭ ɫɬɨɩɭ ɩɨɝɨɪɲɚʃɚ (14,15). 

ɏɢɩɨɬɟɡɚ ɯɢɝɢʁɟɧɟ ɢɫɬɢɱɟ ɡɧɚɱɚʁ ɢɧɮɟɤɰɢʁɚ ɤɚɨ ɮɚɤɬɨɪɚ ɤɨʁɢ ɦɨɠɟ ɞɚ ɩɪɟɜɟɧɢɪɚ ɢɥɢ 

ɩɚɤ ɩɪɟɰɢɩɢɬɢɪɚ ɚɭɬɨɢɦɭɧɨɫɬ. ɂɫɬɪɚɠɢɜɚʃɚ ɭɩɭʄɭʁɭ ɧɚ ɬɨ ɞɚ ɢɡɥɚɝɚʃɟ ɢɧɮɟɤɬɢɜɧɨɦ 

ɭɡɪɨɱɧɢɤɭ ɭ ɞɟɬɢʃɫɬɜɭ ɢ ɚɞɨɥɟɫɰɟɧɰɢʁɢ ɩɨɜɟɡɚɧɨ ɫɚ ɪɢɡɢɤɨɦ ɨɞ ɧɚɫɬɚɧɤɚ Ɇɋ, ɝɞɟ ɫɟ 

ɢɧɮɟɤɰɢʁɚ ɫɦɚɬɪɚ ɨɤɢɞɚɱɟɦ ɚɭɬɨɢɦɭɧɨɝ ɩɪɨɰɟɫɚ ɬʁ. ɩɨʁɚɱɢɜɚɱɟɦ ɜɟʄ ɩɨɫɬɨʁɟʄɟɝ 

ɫɭɛɤɥɢɧɢɱɤɨɝ ɚɭɬɨɢɦɭɧɨɝ ɩɪɨɰɟɫɚ. 

ɋɟɪɨɩɨɡɢɪɢɜɧɨɫɬ ɧɚ Epstein–Barr ɜɢɪɭɫ (EBV) ɩɨɜɟɡɭʁɟ ɫɟ ɫɚ ɪɢɡɢɤɨɦ ɨɛɨʂɟɜɚʃɚ, ɝɞɟ 

ɬɢɬɚɪ ɚɧɬɢɬɟɥɚ ɫɧɚɠɧɨ ɩɨɡɢɬɢɜɧɨ ɤɨɪɟɥɢɪɚ ɫɚ ɩɨɜɟʄɚɧɢɦ ɪɢɡɢɤɨɦ ɡɚ ɧɚɫɬɚɧɚɤ Ɇɋ (16). 
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ɉɚɬɨɥɨɲɤɟ ɫɬɭɞɢʁɟ ɨɬɤɪɢɜɚʁɭ ɩɪɢɫɭɫɬɜɨ ɢɧɮɨɪɦɚɰɢɨɧɟ ɪɢɛɨɧɭɤɥɟɢɧɫɤɟ ɤɢɫɟɥɢɧɟ 

(mRNA) ɜɢɪɭɫɚ ɭ ɢɧɮɢɥɬɪɚɬɭ Ȼ ʄɟɥɢʁɚ ɢ ɩɥɚɡɦɚ ʄɟɥɢʁɚ ɤɚɨ ɢ ɟɤɫɩɪɟɫɢʁɭ ɩɪɨɬɟɢɧɚ 

ɜɢɪɭɫɚ ɭ ɦɨɡɝɨɜɢɦɚ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ. Ɇɨɥɟɤɭɥɚɪɧɚ ɦɢɦɢɤɪɢʁɚ ɢɡɦɟђɭ EBV ɢ ɚɧɬɢɝɟɧɚ 

ɦɢʁɟɥɢɧɚ ʁɟ ʁɟɞɚɧ ɨɞ ɩɪɟɬɩɨɫɬɚɜʂɟɧɢɯ ɦɟɯɚɧɢɡɚɦɚ ɤɨʁɢɦ ɛɢ ɫɟ ɦɨɝɥɨ ɞɨɜɟɫɬɢ ɭ ɜɟɡɭ 

ɩɨɫɬɨʁɚʃɟ ɢɧɮɟɤɰɢʁɟ ɫɚ ɪɚɡɜɨʁɟɦ Ɇɋ (13,16). 

 ɋɚ ɞɪɭɝɟ ɫɬɪɚɧɟ, ɝɪɭɩɚ ɧɚɭɱɧɢɤɚ ɢɫɬɢɱɟ ɩɪɨɬɟɤɬɢɜɧɢ ɟɮɟɤɚɬ ɢɧɮɟɤɰɢʁɟ ɯɟɥɦɢɧɬɢɦɚ, 

ɝɞɟ ɛɢ ɭɫɥɨɜɢ ɠɢɜɨɬɚ ɭ ɜɢɫɨɤɢɦ ɯɢɝɢʁɟɧɫɤɢɦ ɫɬɚɧɞɚɪɞɢɦɚ ɡɚɩɪɚɜɨ ɥɢɲɢɥɢ ʁɟɞɢɧɤɭ 

ɪɟɝɭɥɚɬɨɪɧɨɝ ɟɮɟɤɬɚ ɩɚɪɚɡɢɬɚɪɧɟ ɢɧɮɟɤɰɢʁɟ ɧɚ ɤɨʁɭ ʁɟ ɩɪɟɬɯɨɞɧɨ ɚɞɚɩɬɢɪɚɧɚ ɢ ɬɢɦɟ 

ɞɨɜɟɥɢ ɞɨ ɞɢɫɛɚɥɚɧɫɚ ɢɦɭɧɨɝ ɫɢɫɬɟɦɚ ɢ ɩɨɜɟʄɚʃɚ ɢɧɰɢɞɟɧɰɢʁɟ ɢɦɭɧɨ ɩɨɫɪɟɞɨɜɚɧɢɯ 

ɨɛɨʂɟʃɚ (17). 

ɉɭɲɟʃɟ ɰɢɝɚɪɟɬɚ ɬɚɤɨђɟ ɩɨɤɚɡɭʁɟ ɞɨɡɧɨ ɡɚɜɢɫɧɭ ɩɨɜɟɡɚɧɨɫɬ ɫɚ ɪɢɡɢɤɨɦ ɡɚ Ɇɋ ɤɚɨ ɢ 

ɩɪɨɝɪɟɫɢʁɨɦ ɛɨɥɟɫɬɢ, ɤɨʁɚ ɫɟ ɨɫɬɜɚɪɭʁɟ ɟɮɟɤɬɨɦ ɧɚ ɢɦɭɧɢ ɨɞɝɨɜɨɪ, ɞɢɫɪɟɝɭɥɚɰɢʁɨɦ Ɍ ɢ 

Ȼ ʄɟɥɢʁɫɤɟ ɯɨɦɟɨɫɬɚɡɟ, ɩɨɜɢɲɟʃɟɦ ɢɧɮɥɚɦɚɬɨɪɧɢɯ ɮɚɤɬɨɪɚ. ɉɨɫɪɟɞɫɬɜɨɦ ɚɡɨɬɧɨɝ 

ɨɤɫɢɞɚ (NO) ɞɨɥɚɡɢ ɞɨ ɨɲɬɟʄɟʃɚ ɦɢɬɨɯɨɧɞɪɢʁɚ, ɨɥɢɝɨɞɟɧɞɪɨɰɢɬɧɟ ɧɟɤɪɨɡɟ ɢ 

ɞɟɝɟɧɟɪɚɰɢʁɟ ɚɤɫɨɧɚ (18). 

Ɇɋ ʁɟ ɯɪɨɧɢɱɧɚ ɛɨɥɟɫɬ ɰɟɧɬɪɚɥɧɨɝ ɧɟɪɜɧɨɝ ɫɢɫɬɟɦɚ (ɐɇɋ) ɱɢʁɚ ɩɚɬɨɝɟɧɟɡɚ ʁɨɲ ɭɜɟɤ 

ɧɢʁɟ ɪɚɡʁɚɲʃɟɧɚ ɞɨ ɤɪɚʁɚ. Ȼɨɥɟɫɬ ɫɟ ɨɞɥɢɤɭʁɟ ɢɧɮɥɚɦɚɰɢʁɨɦ, ɩɪɢɦɚɪɧɨɦ 

ɞɟɦɢʁɟɥɢɧɢɡɚɰɢʁɨɦ ɢ ɩɪɨɝɪɟɫɢɜɧɨɦ ɧɟɭɪɨɞɟɝɟɧɟɪɚɰɢʁɨɦ. ɂ ɞɚʂɟ ɫɟ ɫɦɚɬɪɚ ɞɚ ʁɟ Ɇɋ 

ɚɭɬɨɢɦɭɧɚ ɛɨɥɟɫɬ ɢ ɞɚ ʁɟ Ɍ ʄɟɥɢʁɫɤɢ ɩɨɫɪɟɞɨɜɚɧɚ ɢɧɮɥɚɦɚɰɢʁɚ ɢɧɢɰɢʁɚɬɨɪ ɬɤɢɜɧɨɝ 

ɨɲɬɟʄɟʃɚ ɦɨɡɝɚ ɢ ɤɢɱɦɟɧɟ ɦɨɠɞɢɧɟ. Ⱥɤɬɢɜɚɰɢʁɚ ɚɭɬɨɪɟɚɤɬɢɜɧɢɯ, ɰɢɪɤɭɥɢɲɭʄɢɯ 

CD4+Ɍ ɥɢɦɮɨɰɢɬɚ ɧɚ ɩɟɪɢɮɟɪɢʁɢ, ɤɨʁɢ ɫɟ ɩɨɬɨɦ ɞɢɮɟɪɟɧɰɢɪɚʁɭ ɭ ɌС1 ɢ ɌС17 ʄɟɥɢʁɟ, 

ɞɟɲɚɜɚ ɫɟ ɜɟɪɨɜɚɬɧɨ ɧɚɤɨɧ ɤɨɧɬɚɤɬɚ ɫɚ ɩɪɟɰɢɩɢɬɢɪɚʁɭʄɢɦ ɚɧɬɢɝɟɧɨɦ, ɜɟɪɨɜɚɬɧɨ 

ɫɩɨʂɧɢɦ ɚɝɟɧɫɨɦ (ɦɢɤɪɨɨɪɝɚɧɢɡɚɦ) ɤɨʁɢ ɧɢʁɟ ɞɨ ɞɚɧɚɫ ɢɞɟɧɬɢɮɢɤɨɜɚɧ (19). 

ɇɚɤɨɧ ɩɪɨɥɚɫɤɚ ɤɪɨɡ ɤɪɜɧɨ ɦɨɠɞɚɧɭ ɛɚɪɢʁɟɪɭ (ɄɆȻ) ɨɜɟ ʄɟɥɢʁɟ ɞɨɥɚɡɟ ɭ ɤɨɧɬɚɤɬ ɫɚ 

ɚɭɬɨɚɧɬɢɝɟɧɢɦɚ ɦɢʁɟɥɢɧɚ, ɨɥɢɝɨɞɟɧɞɪɨɰɢɬɚ, ɧɟɭɪɨɧɚ ɩɨɫɪɟɞɫɬɜɨɦ ɚɧɬɢɝɟɧ 

ɩɪɟɡɟɧɬɭʁɭʄɢɯ ʄɟɥɢʁɚ ɤɚɞɚ ɫɟ ɜɟɪɨɜɚɬɧɨ ɭɫɥɟɞ ɦɨɥɟɤɭɥɚɪɧɟ ɦɢɦɢɤɪɢʁɟ ɞɨɝɨɞɢ ʃɢɯɨɜɚ 

ɪɟɚɤɬɢɜɚɰɢʁɚ ɢ ɫɥɟɞɫɬɜɟɧɨ ɢɧɮɥɚɦɚɰɢʁɚ ɐɇɋ-ɚ. Ɋɚɤɬɢɜɢɪɚɧɟ Ɍ ʄɟɥɢʁɟ ɩɪɨɥɢɮɟɪɢɲɭ ɢ 

ɫɟɤɪɟɬɭʁɭ ɩɪɨɢɧɮɥɚɦɚɬɨɪɧɟ ɰɢɬɨɤɢɧɟ, ɢɡ Ȼ ʄɟɥɢʁɚ ɫɚɡɪɟɜɚʁɭ ɩɥɚɡɦɚ ʄɟɥɢʁɟ ɤɨʁɟ ɫɬɜɚɪɚʁɭ 

ɚɧɬɢɬɟɥɚ, ɢɡ ɦɨɧɨɰɢɬɚ ɧɚɫɬɚʁɭ ɚɤɬɢɜɢɪɚɧɢ ɦɚɤɪɨɮɚɝɢ. ɇɚɞɚʂɟ, ɧɟɡɚɜɢɫɧɨ ɨɞ 

ɩɪɟɩɨɡɧɚɜɚʃɚ ɚɧɬɢɝɟɧɚ, ɪɟɝɪɭɬɭʁɭ ɫɟ ɧɨɜɟ Ɍ-ʄɟɥɢʁɟ ɢ ɚɤɬɢɜɢɪɚɧɢ ɦɚɤɪɨɮɚɝɢ ɤɨʁɟ 

ɩɪɨɥɚɡɟ ɤɪɨɡ ɧɚɪɭɲɟɧɭ ɄɆȻ (20). Ⱦɟɦɢʁɟɥɢɧɢɡɚɰɢɨɧɨ ɨɲɬɟʄɟʃɟ, ɩɥɚɤ,  ɧɚɫɬɚʁɟ ɤɚɨ 

ɪɟɡɭɥɬɚɬ ɞɟɥɨɜɚʃɚ ɩɪɨɢɧɮɥɚɦɚɬɨɪɧɢɯ ɰɢɬɨɤɢɧɚ ( ɮɚɤɬɨɪ ɬɭɦɨɪɫɤɟ ɧɟɤɪɨɡɟ, TNF- alfa; 

ɢɧɬɟɪɥɟɭɤɢɧɢ, IL12, IL23; ɢɧɬɟɪɮɟɪɨɧ, IFN- РКЦК), ɚɧɬɢɬɟɥɚ ɤɚɨ ɢ ɞɪɭɝɢɯ  

ɩɪɨɢɧɮɥɚɦɚɬɨɪɧɢɯ ɱɢɧɢɥɚɰɚ (ɩɪɨɬɟɚɡɟ, ɫɥɨɛɨɞɧɢ ɪɚɞɢɤɚɥɢ, ɝɥɭɬɚɦɚɬ, ɚɡɨɬ-ɨɤɫɢɞ) (21). 
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ɇɚɫɭɩɪɨɬ ɬɨɦɟ ɩɨɤɪɟʄɭ ɫɟ ɚɞɚɩɬɢɜɧɢ ɩɪɨɰɟɫɢ ɫɚ ɰɢʂɟɦ ɞɚ ɨɝɪɚɧɢɱɟ ɢɧɮɥɚɦɚɰɢʁɭ,  

ɞɨɥɚɡɢ ɞɨ ɞɢɮɟɪɟɧɰɢʁɚɰɢʁɟ CD4+ ɥɢɦɮɨɰɢɬɚ ɭ Ɍhβ ʄɟɥɢʁɟ ɤɨʁɟ ɩɪɨɥɢɮɟɪɢɲɭ ɢ ɥɭɱɟ 

ɚɧɬɢɢɧɮɥɚɦɚɬɨɪɧɟ ɰɢɬɨɤɢɧɟ (IL4, IL5, IL1γ, ɮɚɤɬɨɪ ɬɪɚɧɫɮɨɪɦɚɰɢʁɟ ɪɚɫɬɚ- TGF). 

ɋɧɢɠɟɧ ɧɢɜɨ Th2 ʄɟɥɢʁɚ ɤɨɪɟɥɢɪɚ ɫɚ ɭɱɟɫɬɚɥɨɲʄɭ ɪɟɥɚɩɫɚ ɢ ɩɪɨɝɪɟɫɢʁɨɦ ɛɨɥɟɫɬɢ (21, 

22). 

ɂɦɭɧɨɩɚɬɨɥɨɲɤɟ ɫɬɭɞɢʁɟ ɫɭɝɟɪɢɲɭ ɩɨɫɬɨʁɚʃɟ ɜɢɲɟ ɬɢɩɨɜɚ ɬɤɢɜɧɨɝ ɨɲɬɟʄɟʃɚ  ɢ 

ɩɚɬɨɝɟɧɟɬɫɤɭ ɯɟɬɟɪɨɝɟɧɨɫɬ ɭ ɧɚɫɬɚɧɤɭ ɚɤɬɢɜɧɢɯ ɥɟɡɢʁɚ (23). 

ɋɦɚɬɪɚ ɫɟ ɞɚ ɦɢɤɪɨɝɥɢʁɚɥɧɚ ɚɤɬɢɜɚɰɢʁɚ, ɩɪɨɞɭɤɰɢʁɚ ɫɥɨɛɨɞɧɢɯ ɤɢɫɟɨɧɢɱɧɢɯ ɪɚɞɢɤɚɥɚ, 

ɨɤɫɢɞɚɬɢɜɧɢ ɫɬɪɟɫ ɤɚɨ ɢ ɟɧɟɪɝɟɬɫɤɢ ɞɟɮɢɰɢɬ ɭɫɥɟɞ ɦɢɬɨɯɨɧɞɪɢʁɚɥɧɨɝ ɨɲɬɟʄɟʃɚ, ɢɦɚʁɭ 

ɡɧɚɱɚʁɧɭ ɭɥɨɝɭ ɭ ɦɟɯɚɧɢɡɦɭ ɞɟɦɢʁɟɥɢɧɢɡɚɰɢʁɟ ɢ ɧɟɭɪɨɞɟɝɟɧɟɪɚɰɢʁɟ ɧɟ ɫɚɦɨ ɭ 

ɩɪɨɝɪɟɫɢɜɧɢɦ ɫɬɚɞɢʁɭɦɢɦɚ ɛɨɥɟɫɬɢ (24). 

ɂɧɮɥɚɦɚɬɨɪɧɢ ɩɪɨɰɟɫ ɧɟ ɦɨɪɚ ɛɢɬɢ ɩɪɢɦɚɪɚɧ ɭ ɧɚɫɬɚɧɤɭ ɞɟɦɢʁɟɥɢɧɢɡɚɰɢɨɧɢɯ ɥɟɡɢʁɚ ɭ 

Ɇɋ, ɜɟʄ ɨɲɬɟʄɟʃɟ ɨɥɢɝɨɞɟɧɞɪɨɰɢɬɚ ɢ ɦɢʁɟɥɢɧɚ ɭɩɪɚɜɨ ɦɨɠɟ ɧɚɫɬɚɬɢ ɧɚ ɨɜɚʁ ɧɚɱɢɧ  ɤɚɨ 

ɢɧɢɰɢʁɚɥɧɢ ɞɨɝɚђɚʁ.  ɂɡɚ ɬɨɝɚ ɫɥɟɞɢ ɥɨɤɚɥɧɚ ɚɤɬɢɜɚɰɢʁɚ ɦɢɤɪɨɝɥɢʁɟ ɢ ɩɨɬɨɦ ɞɨɥɚɡɢ ɞɨ 

ɢɧɜɚɡɢʁɟ ɢɧɮɥɚɦɚɬɨɪɧɢɯ ʄɟɥɢʁɚ ɢɡ ɰɢɪɤɭɥɚɰɢʁɟ. 

ɋɚ ɬɪɚʁɚʃɟɦ ɛɨɥɟɫɬɢ ɫɥɚɛɢ  ɢɧɮɥɚɦɚɬɨɪɧɚ ɤɨɦɩɨɧɟɧɬɚ ɛɨɥɟɫɬɢ. Ɏɚɤɬɨɪɢ ɩɨɜɟɡɚɧɢ ɫɚ 

ɫɬɚɪɟʃɟɦ, ɚɤɭɦɭɥɚɰɢʁɚ ɢɪɟɜɟɪɡɢɛɢɥɧɨɝ ɧɟɭɪɨɥɨɲɤɨɝ ɞɟɮɢɰɢɬɚ, ɨɩɬɟɪɟʄɟɧɨɫɬ ɥɟɡɢʁɚɦɚ 

ɩɨɬɟɧɰɢɪɚʁɭ ɨɤɫɢɞɚɬɢɜɧɨ ɨɲɬɟʄɟʃɟ ɢ ɦɢɬɨɯɨɧɞɪɢʁɚɥɧɭ ɞɢɫɮɭɧɤɰɢʁɭ, ɚ ɪɟɡɭɥɬɚɬ ʁɟ 

ɬɪɚʁɧɨ ɨɲɬɟʄɟʃɟ ɚɤɫɨɧɚ ɢ ɧɟɭɪɨɧɚ (25). 

Ɇɟђɭɬɢɦ, ɨɲɬɟʄɟʃɟ ɚɤɫɨɧɚ ɢ ɧɟɭɪɨɧɚ ɦɨɠɟ ɫɟ ɞɨɝɨɞɢɬɢ ɭ ɫɜɢɦ ɮɚɡɚɦɚ ɩɚɬɨɥɨɲɤɨɝ 

ɩɪɨɰɟɫɚ ɩɚ ɢ ɭ ɧɚʁɪɚɧɢʁɨʁ ɮɚɡɢ ɢ ɩɪɢɫɭɬɧɨ ʁɟ ɞɢɮɭɡɧɨ ɭ ɦɨɠɞɚɧɨɦ ɬɤɢɜɭ ɭɧɭɬɚɪ 

ɚɤɬɢɜɧɢɯ, ɯɪɨɧɢɱɧɢɯ ɩɥɚɤɨɜɚ ɤɚɨ ɢ ɧɚɢɡɝɥɟɞ ɧɨɪɦɚɥɧɨʁ ɛɟɥɨʁ ɦɚɫɢ ɦɨɡɝɚ (26).  

ɍ ɜɟʄɢɧɢ ɫɥɭɱɚʁɟɜɚ ɛɨɥɟɫɬ ɩɨɱɢʃɟ ɪɟɥɚɩɫɧɨ ɪɟɦɢɬɟɧɬɧɢɦ (ɊɊ) ɬɨɤɨɦ ɤɨʁɢ ɧɚɤɨɧ ɜɢɲɟ 

ɝɨɞɢɧɚ ɩɪɟɥɚɡɢ ɭ ɫɟɤɭɧɞɚɪɧɨ ɩɪɨɝɪɟɫɢɜɧɭ ɮɚɡɭ (ɋɉ). Ʉɨɞ ɦɚʃɟɝ ɛɪɨʁɚ ɩɚɰɢʁɟɧɚɬɚ 

ɛɨɥɟɫɬ ɩɪɨɝɪɟɞɢɪɚ ɨɞ ɫɚɦɨɝ ɩɨɱɟɬɤɚ ɛɟɡ ʁɚɫɧɢɯ ɮɚɡɚ ɪɟɥɚɩɫɚ, ɩɪɢɦɚɪɧɨ ɩɪɨɝɪɟɫɢɜɧɚ 

(ɉɉ) Ɇɋ. ɂɧɮɥɚɦɚɰɢʁɚ ɢ ɥɟɡɢʁɟ ɛɟɥɟ ɦɚɫɟ ɱɢɧɟ ɫɭɩɫɬɪɚɬ ɊɊɆɋ, ɞɨɤ ɩɪɨɝɪɟɫɢɜɧɭ ɮɚɡɭ 

ɨɞɥɢɤɭʁɟ ɞɢɮɭɡɧɚ ɚɬɪɨɮɢʁɚ ɫɢɜɟ ɢ ɛɟɥɟ ɦɚɫɟ, ɩɪɨɦɟɧɟ ɭ ɧɚɢɡɝɥɟɞ ɧɨɪɦɚɥɧɨʁ ɛɟɥɨʁ ɦɚɫɢ, 

ɚ ɧɨɜɟ ɢɧɮɥɚɦɚɬɨɪɧɟ ɞɟɦɢʁɟɥɢɧɢɡɚɰɢɨɧɟ ɥɟɡɢʁɟ ɫɭ ɪɟɬɤɟ (27). 

Ʉɨɪɬɟɤɫ ʁɟ ɬɚɤɨђɟ ɡɚɯɜɚʄɟɧ ɜɟʄ ɭ ɪɚɧɨʁ ɮɚɡɢ ɛɨɥɟɫɬɢ ɢɧɮɥɚɦɚɰɢʁɨɦ,  ɞɟɦɢʁɟɥɢɧɢɡɚɰɢʁɨɦ 

ɤɚɨ ɢ ɧɟɭɪɨɞɟɝɟɧɟɪɚɬɢɜɧɢɦ ɩɪɨɰɟɫɨɦ ɲɬɨ ɫɜɟ ɡɚʁɟɞɧɨ ɞɨɜɨɞɢ ɞɨ ɤɨɪɬɢɤɚɥɧɟ ɚɬɪɨɮɢʁɟ 

(28). 

1.1.3 Ʉɥɢɧɢɱɤɚ ɫɥɢɤɚ, ɞɢʁɚɝɧɨɡɚ ɢ ɬɟɪɚɩɢʁɚ ɦɭɥɬɢɩɥɟ ɫɤɥɟɪɨɡɟ 

Ʉɥɢɧɢɱɤɟ ɦɚɧɢɮɟɫɬɚɰɢʁɟ ɛɨɥɟɫɬɢ ɫɭ ɧɚʁɱɟɲʄɟ  ɢɡɪɚɡ ɨɲɬɟʄɟʃɚ ɦɨɬɨɪɧɨɝ, ɫɟɧɡɢɬɢɜɧɨɝ, 

ɜɢɡɭɟɥɧɨɝ, ɚɭɬɨɧɨɦɧɨɝ ɫɢɫɬɟɦɚ. Ʉɚɤɨ ɩɚɬɨɥɨɲɤɢ ɩɪɨɰɟɫ ɦɨɠɟ ɩɨɝɨɞɢɬɢ ɛɢɥɨ ɤɨʁɢ ɞɟɨ 
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ɦɨɡɝɚ ɢ ɤɢɱɦɟɧɟ ɦɨɠɞɢɧɟ, ɦɨɝɭʄ ʁɟ ɲɢɪɨɤ ɫɩɟɤɬɚɪ ɫɢɦɩɬɨɦɚ ɚɥɢ ɨɛɡɢɪɨɦ ɧɚ ɩɨɫɬɨʁɚʃɟ 

ɩɪɟɞɢɥɟɤɰɢɨɧɢɯ ɦɟɫɬɚ ɡɚ ɧɚɫɬɚɧɚɤ ɩɥɚɤɨɜɚ ɞɟɦɢʁɟɥɢɧɢɡɚɰɢʁɟ ɧɟɤɢ ɫɢɦɩɬɨɦɢ ɫɭ ɢ 

ɭɱɟɫɬɚɥɢʁɢ. 

ɍ ɨɤɨ 80% ɩɚɰɢʁɟɧɚɬɚ ɛɨɥɟɫɬ ɫɟ ɢɧɰɢʁɚɥɧɨ ɦɚɧɢɮɟɫɬɭʁɟ ɤɥɢɧɢɱɤɢ ɢɡɨɥɨɜɚɧɢɦ 

ɫɢɧɞɪɨɦɨɦ (Ʉɂɋ). Ɍɨ ʁɟ ɩɪɜɚ ɧɟɭɪɨɥɨɲɤɚ ɦɚɧɢɮɟɫɬɚɰɢʁɚ ɛɨɥɟɫɬɢ ɤɨʁɚ ʁɟ ɞɨɜɟɞɟɧɚ ɭ 

ɜɟɡɭ ɫɚ ɞɟɦɢʁɟɥɢɧɢɡɚɰɢɨɧɨɦ ɥɟɡɢʁɨɦ ɭ ɨɩɬɢɱɤɨɦ ɠɢɜɰɭ, ɜɟɥɢɤɨɦ ɦɨɡɝɭ, ɦɚɥɨɦ ɦɨɡɝɭ, 

ɦɨɠɞɚɧɨɦ ɫɬɚɛɥɭ ɢɥɢ ɤɢɱɦɟɧɨʁ ɦɨɠɞɢɧɢ (29). 

ɍɤɨɥɢɤɨ ɫɟ ɭ ɬɨɦ ɦɨɦɟɧɬɭ ɭɫɬɚɧɨɜɢ ɩɪɢɫɭɫɬɜɨ ɢ ɞɪɝɢɯ ɞɟɦɢʁɟɥɧɢɡɚɰɢɨɧɢɯ ɥɟɡɢʁɚ ɤɨʁɟ 

ɫɭ ɛɟɡ ɤɥɢɧɢɱɤɨɝ ɤɨɪɟɥɚɬɚ ɲɚɧɫɟ ɡɚ ɧɨɜɢ ɚɬɚɤ ɢ  ɤɨɧɜɟɪɡɢʁɭ ɭ ɤɥɢɧɢɱɤɢ ɞɟɮɢɧɢɬɢɜɧɭ 

Ɇɋ ɫɭ ɜɟʄɟ (30). 

Ⱦɚɧɚɫ ʁɟ ɞɢʁɚɝɧɨɡɚ ɛɨɥɟɫɬɢ ɪɚɧɚ ɢ ɫɢɝɭɪɧɚ ɡɚɯɜɚʃɭʁɭʄɢ ɧɨɜɢɦ, ɪɟɜɢɞɢɪɚɧɢɦ 

ɤɪɢɬɟɪɢʁɭɦɢɦɚ.  

Ʉɥɢɧɢɱɤɚ ɞɢʁɚɝɧɨɡɚ Ɇɋ ɡɚɯɬɟɜɚ ɩɨɫɬɨʁɚʃɟ ɧɚʁɦɚʃɟ ɞɜɚ, ɜɪɟɦɟɧɫɤɢ ɨɞɜɨʁɟɧɚ, ɚɬɚɤɚ 

ɛɨɥɟɫɬɢ ɭɡ ɩɨɫɬɨʁɚʃɟ ɨɛʁɟɤɬɢɜɧɨɝ ɤɥɢɧɢɱɤɨɝ ɩɨɤɚɡɚɬɟʂɚ ɞɜɟ ɢɥɢ ɜɢɲɟ ɥɟɡɢʁɚ 

ɪɚɡɥɢɱɢɬɢɯ ɞɟɥɨɜɚ ɦɢʁɟɥɢɧɢɡɨɜɚɧɢɯ ɪɟɝɢɨɧɚ ɐɇɋ . 

Ⱦɢʁɚɝɧɨɡɭ Ɇɋ ɦɨɝɭʄɟ ʁɟ ɩɨɫɬɚɜɢɬɢ ɩɨɫɥɟ ɫɚɦɨ ʁɟɞɧɨɝ ɤɥɢɧɢɱɤɨɝ ɚɬɚɤɚ ɛɨɥɟɫɬɢ ɚɤɨ ɫɟ 

ɩɚɪɚɤɥɢɧɢɱɤɢɦ ɩɪɟɝɥɟɞɢɦɚ ɨɛʁɟɤɬɢɜɢɡɢɪɚʁɭ ɢ ɞɪɭɝɟ ɥɟɡɢʁɟ ɭɧɭɬɚɪ ɐɇɋ-ɚ, ɨɞɧɨɫɧɨ 

ɞɨɤɭɦɟɧɬɭʁɟ ɞɢɫɟɦɢɧɚɰɢʁɚ ɥɟɡɢʁɚ ɭ ɜɪɟɦɟɧɭ ɢ ɩɪɨɫɬɨɪɭ. 

ɂɧɬɟɪɧɚɰɢɨɧɚɥɧɢ ɩɚɧɟɥ ɡɚ ɞɢʁɚɝɧɨɡɭ Ɇɋ ʁɟ β010. ɝɨɞɢɧɟ ɭɫɬɚɧɨɜɢɨ ɧɨɜɭ, ɚɤɬɭɟɥɧɨ 

ɜɚɠɟʄɭ ɪɟɜɢɡɢʁɭ Ɇɟɤ Ⱦɨɧɚɥɞɨɜɢɯ ɞɢʁɚɝɧɨɫɬɢɱɤɢɯ ɤɪɢɬɟɪɢʁɭɦɚ (31). 

ɇɚ ɨɫɧɨɜɭ ɧɚɥɚɡɚ ɦɚɝɧɟɬɧɟ ɪɟɡɨɧɚɧɰɟ (ɆɊ) ɤɪɢɬɟɪɢʁɭɦɢ ɤɨʁɢ ɝɨɜɨɪɟ ɭ ɩɪɢɥɨɝ 

ɞɢɫɟɦɟɧɚɰɢʁɢ ɭ ɩɪɨɫɬɨɪɭ ɭ Ɇɋ ɫɭ: 

ɉɨɫɬɨʁɚʃɟ ɧɚʁɦɚʃɟ ʁɟɞɧɟ ɯɢɩɟɪɢɧɬɟɧɡɧɟ ɩɪɨɦɟɧɟ ɭ ɞɜɟ ɨɞ ɫɥɟɞɟʄɟ ɱɟɬɢɪɢ ɥɨɤɚɥɢɡɚɰɢʁɟ: 

1. ɤɢɱɦɟɧɚ ɦɨɠɞɢɧɚ 

2. ɢɧɮɪɚɬɟɧɬɨɪɢʁɚɥɧɚ   

3. ʁɭɤɫɬɚɤɨɪɬɢɤɚɥɧɚ   

4. ɩɟɪɢɜɟɧɬɪɢɤɭɥɚɪɧɚ 

 

Ʉɪɢɬɟɪɢʁɭɦɢ ɡɚ ɩɨɬɜɪђɢɜɚʃɟ ɞɢɫɟɦɢɧɚɰɢʁɟ ɭ ɜɪɟɦɟɧɭ ɩɨɦɨʄɭ ɆɊ: 

1. ɩɨʁɚɜɚ ɧɨɜɟ Ɍβ ɩɪɨɦɟɧɟ ɢ/ɢɥɢ ɩɪɨɦɟɧɟ ɤɨʁɚ ɫɟ ɩɪɟɛɨʁɚɜɚ ɤɨɧɬɪɚɫɬɨɦ ɛɟɡ ɨɛɡɢɪɚ ɧɚ ɬɨ 

ɤɚɞɚ ʁɟ ɭɪɚђɟɧ ɪɟɮɟɪɟɧɬɧɢ ɫɧɢɦɚɤ; 

β. ɢɫɬɨɜɪɟɦɟɧɨ ɩɪɢɫɭɫɬɜɨ ɚɫɢɦɩɬɨɦɚɬɫɤɟ Ɍβ ɩɪɨɦɟɧɟ ɤɨʁɚ ɫɟ ɧɟ ɩɪɟɛɨʁɚɜɚ ɤɨɧɬɪɚɫɬɨɦ ɢ 

ɚɫɢɦɩɬɨɦɚɬɫɤɟ ɩɪɨɦɟɧɟ ɤɨʁɚ ɫɟ ɩɪɟɛɨʁɚɜɚ ɤɨɧɬɪɚɫɬɨɦ ɛɢɥɨ ɤɚɞɚ ɨɞ ɩɨɱɟɬɤɚ ɩɪɜɨɝ ɚɬɚɤɚ 
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Ʉɪɢɬɟɪɢʁɭɦɢ ɡɚ ɞɢʁɚɝɧɨɡɭ Ɇɋ ɩɪɟɦɚ Ɇɟɤ Ⱦɨɧɚɥɞɭ ɢɡ 2010. ɝɨɞ. 

 

Ʉɥɢɧɢɱɤɚ ɫɥɢɤɚ Ⱦɨɞɚɬɧɢ ɤɪɢɬɟɪɢʁɭɦɢ ɡɚ ɞɢʁɚɝɧɨɡɭ 

β ɢɥɢ ɜɢɲɟ ɚɬɚɤɚ; ɨɛʁɟɤɬɢɜɧɢ ɤɥɢɧɢɱɤɢ 

ɞɨɤɚɡɢ ɡɚ 

ɞɜɟ ɢɥɢ ɜɢɲɟ ɥɟɡɢʁɚ ɢɥɢ ɨɛʁɟɤɬɢɜɧɢ 

ɤɥɢɧɢɱɤɢ ɞɨɤɚɡ 

ɡɚ ʁɟɞɧɭ ɥɟɡɢʁɭ ɫɚ ɞɨɤɚɡɨɦ ɨ ɩɪɟɞɯɨɞɧɨɦ 

ɧɚɩɚɞɭ 

 

 ɇɟɩɨɬɪɟɛɧɢ 

β ɢɥɢ ɜɢɲɟ ɚɬɚɤɚ; ɨɛʁɟɤɬɢɜɧɢ ɤɥɢɧɢɱɤɢ 

ɞɨɤɚɡ ɡɚ 

ʁɟɞɧɭ ɥɟɡɢʁɭ 

ɉɨɬɜɪɞɚ ɞɢɫɟɦɢɧɚɰɢʁɟ ɭ ɩɪɨɫɬɨɪɭ 

(ʁɟɞɚɧ ɨɞ ɞɜɚ ɧɚɜɟɞɟɧɚ ɭɫɥɨɜɚ): 

1. ɆɊ ɞɢɫɟɦɢɧɚɰɢʁɚ  

             ɢɥɢ 

β. ɋɚɱɟɤɚɬɢ ɞɪɭɝɢ ɚɬɚɤ ɛɨɥɟɫɬɢ 

Јɟɞɚɧ ɚɬɚɤ ɛɨɥɟɫɬɢ (Ʉɂɋ) 

Ɉɛʁɟɤɬɢɜɧɢ ɤɥɢɧɢɱɤɢ ɡɧɚɰɢ ɞɜɟ ɢɥɢ ɜɢɲɟ 

ɥɟɡɢʁɚ 

 

 

ɉɨɬɜɪɞɚ ɞɢɫɟɦɢɧɚɰɢʁɟ ɭ ɜɪɟɦɟɧɭ 

(ʁɟɞɚɧ ɨɞ ɞɜɚ ɧɚɜɟɞɟɧɚ ɭɫɥɨɜɚ): 

1. ɆɊ ɞɢɫɟɦɢɧɚɰɢʁɚ 

             ɢɥɢ 

β. ɋɚɱɟɤɚɬɢ ɞɪɭɝɢ ɚɬɚɤ ɛɨɥɟɫɬɢ 

1 ɚɬɚɤ  

Ɉɛʁɟɤɬɢɜɧɢ ɤɥɢɧɢɱɤɢ ɞɨɤɚɡɢ ɡɚ ʁɟɞɧɭ 

ɥɟɡɢʁɭ (Ʉɂɋ) 

ɉɨɬɜɪɞɚ ɞɢɫɟɦɢɧɚɰɢʁɟ ɭ ɩɪɨɫɬɨɪɭ 

              ɢ 

ɉɨɬɜɪɞɚ ɞɢɫɟɦɢɧɚɰɢʁɟ ɭ ɜɪɟɦɟɧɭ 

 

ɉɪɨɝɪɟɫɢʁɚ ɨɞ ɫɚɦɨɝ ɩɨɱɟɬɤɚ ɫɭɝɟɫɬɢɜɧɚ ɡɚ 

ɉɉ Ɇɋ  

Ƚɨɞɢɧɭ ɞɚɧɚ ɩɪɨɝɪɟɫɢʁɟ ɛɨɥɟɫɬɢ 

(ɪɟɬɪɨɫɩɟɤɬɢɜɧɨ ɢɥɢ ɩɪɨɫɩɟɤɬɢɜɧɨ) ɢ 

ɧɚʁɦɚʃɟ β ɨɞ γ ɤɪɢɬɟɪɢʁɭɦɚ: 

1. ɧɚʁɦɚʃɟ 1 Ɍβ ɥɟɡɢʁɚ ɭ ɧɚʁɦɚʃɟ 1 ɪɟɝɢʁɢ 

ɤɚɪɚɤɬɟɪɢɫɬɢɱɧɨʁ ɡɚ Ɇɋ  

β.ɞɢɫɟɦɢɧɚɰɢʁɚ ɭ ɩɪɨɫɬɨɪɭ ɭ ɤɢɱɦɟɧɨʁ 

ɦɨɠɞɢɧɢ ɧɚ ɨɫɧɨɜɭ β ɢɥɢ ɜɢɲɟ Ɍβ ɥɟɡɢʁɟ 

ɩɪɟɝɥɟɞɨɦ ɆɊ 

γ.ɉɨɡɢɬɢɜɚɧ ɧɚɥɚɡ ɥɢɤɜɨɪɚ 

(ɨɥɢɝɨɤɥɨɧɚɥɧɟ ɬɪɚɤɟ 

ɢɥɢ ɢɧɞɟɤɫ ɢɦɭɧɨɝɥɨɛɭɥɢɧɚ Ƚ) 
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ɂɚɤɨ ɞɨ ɫɚɞɚ ɧɢʁɟ ɩɪɨɧɚђɟɧ ɥɟɤ ɤɨʁɢ ɛɢ ɢɡɥɟɱɢɨ Ɇɋ, ɩɨɫɬɢɝɧɭɬ ʁɟ ɨɝɪɨɦɚɧ ɧɚɩɪɟɞɚɤ ɭ 

ɩɪɨɬɟɤɥɢɯ β0 ɝɨɞɢɧɚ ɩɨɝɥɟɞɭ ɟɮɢɤɚɫɧɨɫɬɢ ɬɟɪɚɩɢʁɟ ɤɨʁɨɦ ɞɚɧɚɫ ɪɚɫɩɨɥɚɠɟɦɨ. 

Ɉɞ ɬɟɪɚɩɢʁɫɤɨɝ ɧɢɯɢɥɢɡɦɚ ɩɪɟɤɨ ɪɟɞɭɤɰɢʁɟ ɭɱɟɫɬɚɥɨɫɬɢ ɪɟɥɚɩɫɚ ɢ ɭɫɩɨɪɚɜɚʃɚ 

ɩɪɨɝɪɟɫɢʁɟ ɮɭɧɤɰɢɨɧɚɥɧɟ ɨɧɟɫɩɨɫɨɛʂɟɧɨɫɬɢ ɞɨ ɬɨɝɚ ɞɚ ʁɟ ɞɚɧɚɫ ɩɨʁɟɞɢɧɢɦ ɥɟɤɨɜɢɦɚ 

ɦɨɝɭʄɟ ɩɪɟɜɟɧɢɪɚɬɢ ɚɤɬɢɜɧɨɫɬ ɛɨɥɟɫɬɢ.   

 

Ʌɟɱɟʃɟ Ɇɋ ɩɨɞɪɚɡɭɦɟɜɚ ɧɟɤɨɥɢɤɨ ɬɟɪɚɩɢʁɫɤɢɯ ɩɪɢɫɬɭɩɚ. 

- Ʌɟɱɟʃɟ ɤɥɢɧɢɱɤɨɝ ɩɨɝɨɪɲɚʃɚ, ɪɟɥɚɩɫɚ ɛɨɥɟɫɬɢ, ɤɨʁɟ ɩɨɞɪɚɡɭɦɟɜɚ ɩɪɢɦɟɧɭ 

ɩɭɥɫɧɢɯ ɞɨɡɚ ɤɨɪɬɢɤɨɫɬɟɪɨɢɞɚ ɢɥɢ ɬɟɪɚɩɢʁɫɤɢɯ ɢɡɦɟɧɚ ɩɥɚɡɦɟ ɫɚ ɰɢʂɟɦ ɞɚ ɫɟ 

ɩɨɫɬɢɝɧɟ ɛɪɠɢ ɢ ɩɨɬɩɭɧɢʁɢ ɨɩɨɪɚɜɚɤ ɧɨɜɨɧɚɫɬɚɥɨɝ ɮɭɧɤɰɢɨɧɚɥɧɨɝ ɧɟɭɪɨɥɨɲɤɨɝ 

ɞɟɮɢɰɢɬɚ ɢ ɫɩɪɟɱɢ ɧɚɝɨɦɢɥɚɜɚʃɟ ɨɲɬɟʄɟʃɚ ɤɨʁɟ ɦɨɠɟ ɧɚɫɬɚɬɢ ɨɞ ɩɪɟɬɯɨɞɧɢɯ 

ɪɟɥɚɩɫɚ. 

- ɋɢɦɩɬɨɦɚɬɫɤɨ ɥɟɱɟʃɟ ɩɨɞɪɚɡɭɦɟɜɚ ɩɪɢɦɟɧɭ ɥɟɤɨɜɚ ɢ ɩɪɨɰɟɞɭɪɚ ɤɨʁɢ ɭɛɥɚɠɚɜɚʁɭ 

ɫɢɦɬɨɦɟ ɤɨʁɟ ɧɚɪɭɲɚɜɚʁɭ ɛɨɥɟɫɧɢɤɨɜɭ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ ɢ ɭɦɚʃɭʁɭ ɤɜɚɥɢɬɟɬ 

ɠɢɜɨɬɚ.  

- Ɍɟɪɚɩɢʁɚ ɤɨʁɚ ɦɟʃɚ ɩɪɢɪɨɞɧɢ ɬɨɤ, ɟɧɝ. disease-modifying therapy, (ȾɆɌ)  ɛɨɥɟɫɬɢ 

ɢɦɚ ɡɚ ɰɢʂ ɞɚ ɪɟɞɭɤɭʁɟ ɭɱɟɫɬɚɥɨɫɬ ɩɨɝɨɪɲɚʃɚ, ɭɫɩɨɪɢ ɩɪɨɝɪɟɫɢʁɭ ɛɨɥɟɫɬɢ 

ɨɞɥɨɠɢ ɢ ɭɦɚʃɢ ɩɪɨɝɪɟɫɢɜɧɭ ɨɧɟɫɩɨɫɨɛʂɟɧɨɫɬ. 

 

Ʉɚɤɨ ɫɟ ɫɦɚɬɪɚ ɞɚ ɭ ɊɊɆɋ  ɛɨɥɟɫɬ ɡɚɩɨɱɢʃɟ ɢɧɮɥɚɦɚɬɨɪɧɢɦ ɩɪɨɰɟɫɨɦ ɤɨʁɢ ɞɨɜɨɞɢ ɞɨ 

ɞɟɦɢʁɟɥɢɧɢɡɚɰɢʁɟ ɢ ɧɟɭɪɨɞɟɝɟɧɟɪɚɰɢʁɟ, ɨɤɨɫɧɢɰɭ  ɬɟɪɚɩɢʁɟ  ɭɩɪɚɜɨ ɢ ɱɢɧɟ ɥɟɤɨɜɢ ɫɚ  

ɚɧɬɢɢɧɮɥɚɦɚɬɨɪɧɢɦ  ɢ ɢɦɭɧɨɦɨɞɭɥɚɬɨɪɢɦ ɞɟʁɬɜɨɦ. Ɉɬɭɞɚ ʁɟ ʃɢɯɨɜ ɟɮɟɤɚɬ 

ɧɚʁɩɪɨɦɢɧɟɧɬɧɢʁɢ ɭ ɪɚɧɢɦ ɮɚɡɚɦɚ ɊɊ Ɇɋ ɞɨɤ ɢɡɨɫɬɚʁɟ ɭ ɩɪɨɝɪɟɫɢɜɧɨʁ Ɇɋ. 

Ɉɫɜɟɞɨɱɟɧɨ ɩɨɫɬɨʁɚʃɟ ɩɚɪɚɥɟɥɧɟ ɧɟɭɪɨɞɟɝɟɧɟɪɚɰɢʁɟ, ɨɲɬɟʄɟʃɚ ɚɤɫɨɧɚ ɢ ɧɟɭɪɨɧɚ ɜɟʄ ɨɞ 

ɪɚɧɢɯ ɮɚɡɚ ɩɨɱɟɬɤɚ ɛɨɟɥɫɬɢ, ɲɬɨ ɩɪɟɞɫɬɚɜʃɚ ɤɨɪɟɥɚɬ ɦɨɠɞɚɧɟ ɚɬɪɨɮɢʁɟ ɢ ɬɪɚʁɧɨɝ 

ɮɭɧɤɰɢɨɧɚɥɧɨɝ ɧɟɭɪɨɥɨɲɤɨɝ ɞɟɮɢɰɢɬɚ, ʁɟ ɪɚɡɥɨɝ ɜɢɲɟ ɞɚ ɫɟ ɫɚ ɬɟɪɚɩɢʁɨɦ ɡɚɩɨɱɧɟ ɲɬɨ 

ɪɚɧɢʁɟ.  

1. ɉɪɜɚ ɬɟɪɚɩɢʁɫɤɚ ɥɢɧɢʁɚ ɩɨɞɪɚɡɭɦɟɜɚ ɢɦɭɧɨɦɨɞɭɥɚɬɨɪɧɟ ɥɟɤɨɜɟ ɤɨʁɢ ɫɟ ɞɚɧɚɫ 

ɲɢɪɨɤɨ ɩɪɢɦɟʃɭʁɭ, ɚ ɨɞɨɛɪɟɧɢ ɫɭ ɡɚ ɥɟɱɟʃɟ ɧɚɤɨɧ ɩɨɫɬɚɜʂɚʃɚ ɞɢʁɚɝɧɨɡɟ 

ɛɨɥɟɫɬɢ.  

- Ɂɚ ɥɟɱɟʃɟ ɊɊɆɋ ɨɜɨʁ ɝɪɭɩɢ ɩɪɢɩɚɞɚ:  ɢɧɬɟɪɮɟɪɨɧ (IFNȕ) ɛɟɬɚ 1ɛ, IFNȕ 1ɚ, 

Ƚɥɚɬɢɪɚɦɟɪ Ⱥɰɟɬɚɬ (ȽȺ), Ɍɟɪɢɮɥɭɧɨɦɢɞ ɢ Ⱦɢɦɟɬɢɥ ɮɭɦɚɪɚɬ. 

- Ɂɚ ɥɟɱɟʃɟ Ʉɂɋ ɨɞɨɛɪɟɧɢ ɫɭ  IFNȕ 1ɛ, IFNȕ 1ɚ, Ƚɥɚɬɢɪɚɦɟɪ Ⱥɰɟɬɚɬ (β6), ɞɨɤ ɫɭ 

IFNȕ  1-ɛ ɢ IFNȕ -ɚ ɪɟɝɢɫɬɪɨɜɚɧɢ ɢ ɡɚ ɥɟɱɟʃɟ ɋɉ ɮɨɪɦɟ Ɇɋ ɫɚ ɪɟɥɚɩɫɢɦɚ.  
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- Ʉɨɞ ɨɛɨɥɟɥɢɯ ɨɞ ɉɉ Ɇɋ ɧɢʁɟɞɚɧ ɨɞ ɞɨ ɫɚɞɚ ɢɫɩɢɬɢɜɚɧɢɯ ɥɟɤɨɜɚ ɧɢʁɟ ɩɨɤɚɡɚɨ 

ɟɮɢɤɚɫɧɨɫɬ (20, 32). 

 

ɍ ɫɥɭɱɚʁɭ ɞɚ ɥɟɤɨɜɢ ɩɪɜɟ ɬɟɪɚɩɢʁɫɤɟ ɥɢɧɢʁɟ ɧɟ ɭɜɟɞɭ ɛɨɥɟɫɬ ɭ ɤɥɢɧɢɱɤɭ ɢ ɪɚɞɢɨɥɨɲɤɭ 

ɪɟɦɢɫɢʁɭ ɩɪɢɦɟʃɭʁɭ ɫɟ ɥɟɤɨɜɢ ɫɚ ɡɧɚɱɚʁɧɨ ɩɨɬɟɧɬɧɢʁɢɦ ɢɦɭɧɨɦɨɞɭɥɚɬɨɪɧɢɦ ɢ 

ɢɦɭɧɨɫɭɩɪɟɫɢɜɧɢɦ ɟɮɟɤɬɨɦ  ɤɨʁɢ ɫɭ ɞɨ ɞɚɧɚɫ ɪɟɝɢɫɬɪɨɜɚɧɢ ɡɚ ɥɟɱɟʃɟ ɊɊ ɮɨɪɦɟ Ɇɋ 

(Ɇɢɬɨɤɫɚɧɬɪɨɧ, Ɏɢɧɝɨɥɢɦɨɞ, ɇɚɬɚɥɢɡɭɦɚɛ, Ⱥɥɟɦɬɭɡɭɦɚɛ ( 20,32). 

 

Ɉɧɨ ɱɟɦɭ ɫɟ ɞɚɧɚɫ ɬɟɠɢ ɤɚɞɚ ɝɨɜɨɪɢɦɨ ɨ ɰɢʂɟɜɢɦɚ ɛɭɞɭʄɟ ɬɟɪɚɩɢʁɟ ʁɟ ɛɟɡɛɟɞɚɧ ɥɟɤ ɤɨʁɢ 

ɛɢ ɢɦɚɨ ɫɩɨɫɨɛɧɨɫɬ ɞɚ ɟɥɢɦɢɧɢɲɟ ɤɥɢɧɢɱɤɟ ɢ ɪɚɞɢɨɥɨɲɤɟ ɡɧɚɤɟ ɚɤɬɢɜɧɨɫɬɢ ɛɨɥɟɫɬɢ. 

Ɉɛɡɢɪɨɦ ɧɚ ɯɟɬɟɪɨɝɟɧɨ ɢɫɩɨʂɚɜɚʃɟ ɛɨɥɟɫɬɢ ɢ ɦɧɨɲɬɜɨ ɢɧɬɟɪɢɧɞɢɜɢɞɭɚɥɧɢɯ ɪɚɡɥɢɤɚ 

ɩɟɪɫɨɧɚɥɢɡɨɜɚɧ ɬɟɪɚɩɢʁɫɤɢ ɩɪɢɫɬɭɩ ɛɢ ɩɪɟɞɫɬɚɜʂɚɨ ɧɚʁɛɨʂɭ ɬɟɪɚɩɢʁɫɤɭ ɫɬɪɚɬɟɝɢʁɭ 

(33). 

1.1.4 ɂɧɬɟɪɮɟɪɨɧ ɛɟɬɚ ɭ ɬɟɪɚɩɢʁɢ ɦɭɥɬɢɩɥɟ ɫɤɥɟɪɨɡɟ 

ɂɧɬɟɪɮɟɪɨɧɢ ɫɭ ɩɪɢɪɨɞɧɢ ɰɢɬɨɤɢɧɢ  ɤɨʁɢ ɩɨɫɟɞɭʁɭ ɲɢɪɨɤ ɫɩɟɤɬɚɪ ɚɧɬɢɢɧɮɥɚɦɚɬɨɪɧɢɯ 

ɫɜɨʁɫɬɚɜɚ. Ɋɟɤɨɦɛɢɧɚɧɬɧɢ IFNȕ ɲɢɪɨɤɨ ɫɟ ɩɪɢɦɟʃɭʁɟ ɭ ɥɟɱɟʃɭ ɪɟɥɚɩɫɧɟ Ɇɋ.  

Ʉɨɦɩɥɟɤɫɧɢ ɦɟɯɚɧɢɡɚɦ ɞɟɥɨɜɚʃɚ IFNȕ ɨɝɥɟɞɚ ɫɟ ɩɪɟɜɚɫɯɨɞɧɨ ɭ ɢɧɯɢɛɢɰɢʁɢ Ɍ 

ɥɢɦɮɨɰɢɬɧɟ ɩɪɨɥɢɮɟɪɚɰɢʁɟ ɢ  ɮɚɜɨɪɢɡɨɜɚʃɭ ɚɧɬɢɢɧɮɥɚɦɚɬɨɪɧɨɝ ɨɞɝɨɜɨɪɚ ɰɢɬɨɤɢɧɚ, 

ɨɝɪɚɧɢɱɚɜɚʃɭ ɦɢɝɪɚɰɢʁɟ ɢɧɮɥɚɦɚɬɨɪɧɢɯ ʄɟɥɢʁɚ ɤɪɨɡ ɤɪɜɧɨ-ɦɨɠɞɚɧɭ ɛɚɪɢʁɟɪɭ (ɄɆȻ) ɢ 

ɫɬɢɦɭɥɚɰɢʁɢ ɫɬɜɚɪɚʃɚ ɬɪɨɮɢɱɤɢɯ ɮɚɤɬɨɪɚ ɤɨʁɢ ɫɭ ɧɟɨɯɨɞɧɢ ɡɚ ɨɩɨɪɚɜɚɤ ɬɤɢɜɚ. 

ɇɚɤɨɧ ɜɟɡɢɜɚʃɚ ɡɚ ɬɢɩ 1 – IFN ɬɪɚɧɫɦɟɦɛɪɚɧɫɤɢ ɪɟɰɟɩɬɨɪ ɩɨɤɪɟʄɟ ɫɟ ɤɚɫɤɚɞɚ 

ɫɢɝɧɚɥɧɢɯ ɩɭɬɟɜɚ ɤɨʁɚ ɞɨɜɨɞɢ ɞɨ ɬɪɚɧɫɤɪɢɩɰɢʁɟ ɰɢʂɧɢɯ ɝɟɧɚ ɤɚɨ ɤɪɚʁʃɟɝ ɢɫɯɨɞɚ (10). 

IFNȕ ɭɦɚʃɭʁɟ ɚɤɬɢɜɚɰɢʁɭ Ɍ ʄɟɥɢʁɫɤɨɝ ɨɞɝɨɜɨɪɚ ɭɤʂɭɱɭʁɭʄɢ ɢ ɦɢʁɟɥɢɧ ɪɟɚɤɬɢɜɧɟ Ɍ 

ʄɟɥɢʁɟ ɬɚɤɨ ɲɬɨ ɫɭɩɪɢɦɢɪɚ ɟɤɫɩɪɟɫɢʁɭ MHC ɦɨɥɟɤɭɥɚ  ɤɥɚɫe II ɢ ɫɧɢɠɚɜɚ ɧɢɜɨ ɤɨ-

ɫɬɢɦɭɥɚɬɢɜɧɢɯ  ɦɨɥɟɤɭɥɚ (ɟɧɝ. IntОrМОХХuХКr МОХХ КНСОsТon ЦoХОМuХО, ICAM-1, vascular cell 

adhesion molecule-1,VCAM-1, very late activation antigen-4, VLA-4) ɱɢɦɟ ɨɦɟɬɚ ɨɛɪɚɞɭ ɢ 

ɩɪɟɡɟɧɬɚɰɢʁɭ ɚɧɬɢɝɟɧɚ.  (34) IFNȕ ɢɦɚ ɧɟɭɬɪɚɥɢɲɭʄɢ ɟɮɟɤɚɬ ɧɚ ɞɟɥɨɜɚʃɟ IFNȖ ɤɨʁɢ ʁɟ 

ɩɪɨɦɨɬɟɪ ekspresije MHC ɦɨɥɟɤɭɥɚ  ɤɥɚɫɟ II. 

ɋɦɚɬɪɚ ɫɟ ɞɚ ɞɨɜɨɞɢ ɞɨ ɢɧɯɢɛɢɰɢʁɟ ɩɪɨɥɢɮɟɪɚɰɢʁɟ ɢ ɞɢɮɟɪɟɧɰɢʁɚɰɢʁɟ Ɍ ʄɟɥɢʁɫɤɢɯ 

ɤɥɨɧɨɜɚ ɩɪɢ ɱɟɦɭ ɨɜɚʁ ɦɟɯɚɧɢɡɚɦ ɧɢʁɟ ɞɨ ɤɪɚʁɚ ɪɚɫɜɟɬʂɟɧ. Ɇɨɝɭʄɟ ʁɟ ɞɚ ɨɜɚʁ ɟɮɟɤɚɬ 

IFNȕ ɨɫɬɜɚɪɭʁɟ: 
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- ɚɤɬɢɜɚɰɢʁɨɦ ɩɭɬɟɜɚ ɨɞɝɨɜɨɪɧɢɯ ɡɚ ɬɪɚɧɫɥɚɰɢʁɭ mRNA ɨɧɢɯ  ɝɟɧɚ ɤɨʁɢ ɫɭ 

ɫɬɢɦɭɥɢɫɚɧɢ  IFN-ɨɦ, ɚ ɤɨʁɢ ɫɭ ɨɞɝɨɜɨɪɧɢ ɡɚ ɚɧɬɢɩɪɨɥɢɮɟɪɚɬɢɜɧɨ ɞɟɥɨɜɚʃɟ. 

- ɪɟɝɭɥɚɰɢʁɨɦ ɫɢɝɧɚɥɧɢɯ ɩɭɬɟɜɚ ɤɨʁɢ ɢɧɯɢɛɢɪɚʁɭ ɚɤɬɢɜɧɨɫɬ ɰɢɬɨɤɢɧɚ ɭɤʂɭɱɟɧɢɯ ɭ 

Ɍh 17 ʄɟɥɢʁɫɤɭ ɞɢɮɟɪɟɧɰɢʁɚɰɢʁɭ.  

- ɢɧɯɢɛɢɰɢʁɨɦ ɚɧɬɢ-ɚɩɨɩɬɨɬɢɱɤɢɯ ɩɪɨɬɟɢɧɚ ɤɨʁɢ ɞɨɜɨɞɟ ɩɨ ɩɨʁɚɱɚɧɟ ɫɦɪɬɢ Ɍ 

ʄɟɥɢʁɚ. 

IFNȕ ɪɟɞɭɤɭʁɭ ɟɤɫɩɪɟɫɢʁɭ Ɍh1 ɨɞɝɨɜɨɪɨɦ ɢɧɞɭɤɨɜɚɧɢɯ ɩɪɨ-ɢɧɮɥɚɦɚɬɨɪɧɢɯ ɰɢɬɨɤɢɧɚ 

(IL 17, ɨɫɬɟɨɩɨɧɬɢɧ, IFNȖ ,TNF α) ɢ ɩɨʁɚɱɚɜɚʁɭ Ɍhβ ɨɞɝɨɜɨɪ ɢ ɚɤɬɢɜɧɨɫɬ ɚɧɬɢ-

ɢɧɮɥɚɦɚɬɨɪɧɢɯ (IL10, IL4).  

ɋɦɚɬɪɚ ɫɟ ɞɚ IFNȕ ɢɦɚ ɟɮɟɤɚɬ ɢ ɧɚ ɯɟɦɨɤɢɧɟ ɱɢɦɟ ɪɟɞɭɤɭʁɭ ɩɪɢɜɥɚɱɟʃɟ ɢɦɭɧɢɯ ʄɟɥɢʁɚ 

ɭ ɐɇɋ (34,35). 

ɍ ɪɟɝɭɥɚɰɢʁɢ ɚɭɬɨɢɦɭɧɨɝ ɨɞɝɨɜɨɪɚ ɩɨɤɚɡɚɧɨ ʁɟ ɞɚ IFNȕ ɞɟɥɭʁɟ ɢ ɩɪɟɤɨ CD56 NK ʄɟɥɢʁɚ 

(ɟɧɝ. natural killer) ɩɨɜɟʄɚɜɚʁɭʄɢ ʃɢɯɨɜɨ ɫɬɜɚɪɚʃɟ, ɚ ɬɢɦɟ ɢɧɞɢɪɟɤɬɧɨ ɢ ɩɪɨɞɭɤɰɢʁɭ IL-

10 ɚɧɬɢ-ɢɧɮɥɚɦɚɬɨɪɧɨɝ ɰɢɬɨɤɢɧɚ. CD 56 NK ʄɟɥɢʁɟ ɬɚɤɨђɟ ɢɧɬɟɪɪɟɚɝɭʁɭ ɫɚ 

ɚɭɬɨɪɟɚɤɬɢɜɧɢɦ Ɍ ʄɟɥɢʁɚɦɚ ɭɧɭɬɚɪ ɐɇɋ-ɚ ɢ ɫɟɤɭɧɞɚɪɧɨɝ ɥɢɦɮɨɢɞɧɨɝ ɬɤɢɜɚ (35). 

ɇɚ ɄɆȻ ɨɫɬɜɚɪɭʁɟ ɫɬɚɛɢɥɢɡɭʁɭʄɢ ɟɮɟɤɚɬ ɬɚɤɨ ɲɬɨ ɢɧɯɢɛɢɪɚ ɫɩɨɫɨɛɧɨɫɬ Ɍ ʄɟɥɢʁɚ ɞɚ 

ɩɪɨɥɚɫɤɨɦ ɤɪɨɡ ɄɆȻ ɞɨɫɩɟʁɭ ɭ ɦɨɡɚɤ. Ⱦɟɥɨɜɚʃɟ ɧɚ ɦɚɬɪɢɤɫ- ɦɟɬɚɥɨ- ɩɪɨɬɟɢɧɚɡɭ ɬɢɩ 9 

(MMP-9) ɤɚɨ ɢ ɞɪɭɝɟ ɰɢɬɨɤɢɧɟ, ɯɟɦɨɤɢɧɟ ɢ ɢɧɬɟɝɪɢɧɟ, ɨɬɟɠɚɜɚ ɩɪɨɥɚɡɚɤ ɥɢɦɮɨɰɢɬɚ 

ɤɪɨɡ ɮɢɛɪɨɧɟɤɬɢɧ ɟɧɞɨɬɟɥɢʁɚɥɧɢɯ ʄɟɥɢʁɚ ɦɨɡɝɚ ɱɢɦɟ ɩɨɛɨʂɲɚɜɚ ɮɭɧɤɰɢʁɭ 

ɟɧɞɨɬɟɥɢʁɚɥɧɟ ɛɚɪɢʁɟɪɟ.  IFNȕ ɢɧɬɟɪɮɟɪɢɪɚ ɫɚ Ɍ ʄɟɥɢʁɫɤɨɦ ɚɞɯɟɡɢʁɨɦ ɡɚ ɟɧɞɨɬɟɥ 

ɩɨɫɪɟɞɫɬɜɨɦ ɢɧɯɢɛɢɰɢʁɟ ɟɤɫɩɪɟɫɢʁɟ ɦɨɥɟɤɭɥɚ MHC ɤɥɚɫɟ II ɤɨʁɢ ɫɥɭɠɟ ɤɚɨ ɥɢɝɚɧɞ Ɍ 

ʄɟɥɢʁɚ, ɫɦɚʃɟʃɟɦ ɟɤɫɩɪɟɫɢʁɟ VLA-4  ɢ ɩɨɜɟʄɚʃɟɦ VCAM-1 ɤɨʁɢ ɤɨɦɩɟɬɢɰɢʁɨɦ ɫɚ 

VLA-4 ɛɥɨɤɢɪɚ ɥɟɭɤɨɰɢɬɧɭ ɚɞɯɟɡɢʁɭ ɡɚ ɟɧɞɨɬɟɥɨɦ (36). 

Шɬɨ ɫɟ ɬɢɱɟ Ȼ ʄɟɥɢʁɤɨɝ ɨɞɝɨɜɨɪɚ, IFNȕ ɩɨɫɩɟɲɭʁɟ ɮɚɤɬɨɪ ɩɪɟɠɢɜʂɚɜɚʃɚ Ȼ ʄɟɥɢʁɚ (ɟɧɝ.  

B-cell survival factor –BAAF) ɲɬɨ ʁɟ ɡɚɩɪɚɜɨ ɧɟɩɨɠɟʂɚɧ ɟɮɟɤɚɬ  ɢ ɦɨɠɟ ɱɚɤ ɞɨɩɪɢɧɟɬɢ 

ɫɬɜɚɪɚʃɭ ɧɟɭɬɪɚɥɢɲɭʄɢɯ ɚɧɬɢɬɟɥɚ ɧɚ IFNȕ ɢ ɛɢɬɢ ɪɚɡɥɨɝ ɥɨɲɢʁɟɝ ɨɞɝɨɜɨɪɚ ɧɚ ɬɟɪɚɩɢʁɭ 

ɤɨɞ ɩɨʁɟɞɢɧɢɯ ɩɚɰɢʁɟɧɚɬɚ, ɧɚɪɨɱɢɬɨ ɨɧɢɯ ɤɨɞ ɤɨʁɢɯ Ȼ ʄɟɥɢʁɫɤɢ ɨɞɝɨɜɨɪ ɢɦɚ ɡɧɚɱɚʁɧɢʁɭ 

ɭɥɨɝɭ ɭ ɩɚɬɨɝɟɧɟɬɫɤɨɦ ɩɪɨɰɟɫɭ (37). 

.Ⱥɧɬɢɜɢɪɚɥɧɢ ɟɮɟɤɚɬ IFNȕ  ɛɢ ɦɨɝɚɨ ɢɦɚɬɢ ɡɧɚɱɚʁɚ ɭ ɩɨɝɥɟɞɭ ɩɚɬɨɝɟɧɟɬɫɤɟ ɩɨɜɟɡɚɧɨɫɬɢ 

ɪɟɬɪɨɜɢɪɭɫɚ ɭɞɪɭɠɟɧɨɝ ɫɚ Ɇɋ ɤɚɨ ɢ ɯɟɪɩɟɫ ɜɢɫɪɭɫɚ 6 (38). 

ɇɟɭɪɨɩɪɨɬɟɤɬɢɜɧɢ ɟɮɟɤɚɬ IFNȕ ɨɝɥɟɞɚ ɫɟ ɭ  ɢɧɞɭɤɰɢʁɢ  ɨɫɥɨɛɚђɚʃɟ ɮɚɤɬɨɪɚ ɪɚɫɬɚ 

ɚɫɬɪɨɰɢɬɚ ɢ ɫɬɢɦɭɥɚɰɢʁɢ ɨɩɪɚɜɤɚ ɚɤɫɨɧɫɤɨɝ ɨɲɬɟʄɟʃɚ (39). 
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1.2  Ʉɨɝɧɢɬɢɜɧɢ ɩɨɪɟɦɟʄɚʁ ɭ ɦɭɥɬɢɩɥɨʁ ɫɤɥɟɪɨɡɢ  

ɏɟɬɟɪɨɝɟɧɨ ɤɥɢɧɢɱɤɨ ɢɫɩɨʂɚɜɚʃɟ ɭ Ɇɋ ɭɤʂɭɱɭʁɟ ɢ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ. 

Ʌɢɬɟɪɚɬɭɪɧɢ ɩɨɞɚɰɢ ɞɨɛɢʁɟɧɢ ɢɡ ɛɪɨʁɧɢɯ ɫɬɭɞɢʁɚ ɤɨʁɟ ɫɭ ɩɪɨɰɟʃɢɜɚɥɟ ɤɨɝɧɢɬɢɜɧɨ 

ɨɲɬɟʄɟʃɟ ɤɨɞ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ ɭɤɚɡɭʁɭ ɞɚ ɫɟ ɩɪɟɜɚɥɟɧɰɢʁɚ  ɤɨɝɧɢɬɢɜɧɨɝ ɩɨɪɟɦɟʄɚʁɚ 

ɤɪɟʄɟ ɨɞ β0% ɞɨ 65%. (40,41) ɉɪɨɰɟɧɚɬ ɡɚɫɬɭɩʃɟɧɨɫɬɢ ɜɚɪɢɪɚ ɭ ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɮɨɪɦɟ 

ɛɨɥɟɫɬɢ, ɬɪɚʁɚʃɚ ɛɨɥɟɫɬɢ, ɫɬɟɩɟɧɚ ɮɭɧɤɰɢɨɧɚɥɧɟ ɨɧɟɫɩɨɫɨɛʂɟɧɨɫɢ ɢɫɩɢɬɢɜɚɧɟ ɝɪɭɩɟ 

ɛɨɥɟɫɧɢɤɚ ɤɚɨ ɢ ɪɚɡɥɢɤɚ ɭ ɫɤɚɥɚɦɚ ɤɨʁɟ ɫɭ ɩɪɢɦɟʃɢɜɚɧɟ ɡɚ ɩɪɨɰɟɧɭ ɤɨɝɧɢɬɢɜɧɨɝ 

ɫɬɚɬɭɫɚ. Ʉɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ ɭ ɜɟɥɢɤɨʁ ɦɟɪɢ ɞɨɩɪɢɧɨɫɢ ɮɭɧɤɰɢɨɧɚɥɧɨʁ ɢ ɪɚɞɧɨʁ 

ɨɧɟɫɩɨɫɨɛʂɟɧɨɫɬɢ ɛɨɥɟɫɧɢɤɚ, ɧɚɪɭɲɚɜɚ ɤɜɚɥɢɬɟɬ ɠɢɜɨɬɚ ɢ ɭɞɪɭɠɟɧɨ ʁɟ ɫɚ ɱɟɲʄɢɦ 

ɢɫɩɨʂɚɜɚʃɟɦ ɩɫɢɯɢʁɚɬɪɢʁɫɤɢɯ ɫɢɩɬɨɦɚ (41,42).  

Ɉɧɨ ɲɬɨ ʁɟ ɫɚɫɜɢɦ ʁɚɫɧɨ ʁɟ ɱɢʃɟɧɢɰɚ ɞɚ ʁɟ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ ɩɪɢɫɭɬɧɨ ɭ ɧɚʁɪɚɧɢʁɨʁ 

ɮɚɡɢ ɛɨɥɟɫɬɢ ɢ ɞɚ ɩɪɨɝɪɟɞɢɪɚ ɫɚ ɬɪɚʁɚʃɟɦ ɛɨɥɟɫɬɢ.  ɋɬɭɞɢʁɚ ɤɨʁɚ ɫɟ ɛɚɜɢɥɚ 

ɥɨɧɝɢɬɭɞɢɧɚɥɧɢɦ  ɩɪɚʄɟʃɟɦ ɤɨɝɧɢɬɢɜɧɨɝ ɫɬɚɬɭɫɚ ɩɚɰɢʁɟɧɚɬɚ ɨɞɦɚɯ ɧɚɤɨɧ ɩɨɫɬɚɜʂɚʃɚ 

ɞɢʁɚɝɧɨɡɟ ɭɤɚɡɚɥɚ ʁɟ ɞɚ ɫɟ ɤɨɝɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ ɪɚɡɜɢɥɨ ɤɨɞ ɡɧɚɱɚʁɧɨɝ ɛɪɨʁɚ ɛɨɥɟɫɧɢɤɚ 

ɧɚɤɨɧ 10 ɝɨɞɢɧɚ.  ȼɟʄɢ ɫɬɟɩɟɧ ɮɭɧɤɰɢɨɧɚɥɧɟ ɨɧɟɫɩɨɫɨɛʃɟɧɨɫɬɢ, ɩɪɨɝɪɟɫɢɜɧɢ ɬɨɤ 

ɛɨɥɟɫɬɢ ɢ ɫɬɚɪɨɫɬ ɩɚɰɢʁɟɧɬɚ ɤɨɪɟɥɢɪɚɥɢ ɫɭ ɫɚ ɬɟɠɢɧɨɦ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ (41, 

43,44).  ɉɪɚʄɟʃɟɦ ɛɨɥɟɫɧɢɤɚ ɭɧɭɬɚɪ ɩɪɜɟ ɝɨɞɢɧɟ ɨɞ ɩɨɫɬɚɜʂɚʃɚ ɞɢʁɚɝɧɨɡɟ ɭɤɚɡɚɧɨ ʁɟ ɞɚ 

ɩɚɰɢʁɟɧɬɢ ɢɦɚʁɭ ɧɢɠɟ ɤɨɝɧɢɬɢɜɧɟ ɩɟɪɮɨɪɦɚɧɫɟ ɭ ɨɞɧɨɫɭ ɧɚ ɨɱɟɤɢɜɚɧɟ ɡɚ ɞɚɬɭ ɫɬɚɪɨɫɧɭ 

ɞɨɛ ɢ ɫɬɟɩɟɧ ɨɛɪɚɡɨɜɚʃɚ ɢ ɩɪɨɰɟʃɟɧɨ ʁɟ ɞɚ ɤɨɝɧɢɬɢɜɧɢ ɩɨɪɟɦɟʄɚʁ ɦɨɠɟ ɩɨɫɬɨʁɚɬɢ ɭ ɬɡ. 

„ɧɟɦɨʁ“ ɮɚɡɢ. Ɉɜɨ ʁɟ ɩɨɬɜɪђɟɧɨ ɭ ɧɟɭɪɨɩɫɢɯɨɥɨɲɤɢɦ ɫɬɭɞɢʁɚɦɚ ɤɨɞ ɛɨɥɟɫɧɢɤɚ ɫɚ 

ɪɚɞɢɨɥɨɲɤɢ ɢɡɨɥɨɜɚɧɢɦ ɫɢɧɞɪɨɦɨɦ (Ɋɂɋ), ɤɨʁɢ ɫɭ ɧɚ ɆɊ ɩɪɟɝɥɟɞɭ ɦɨɡɝɚ ɢɦɚɥɢ ɥɟɡɢʁɟ 

ɫɭɝɟɫɬɢɜɧɟ ɡɚ Ɇɋ ɭɡ ɧɨɪɦɚɥɚɧ ɧɟɭɪɨɥɨɲɤɢ ɧɚɥɚɡ ɢ ɭ ɨɞɫɭɫɬɜɭ ɤɥɢɧɢɱɤɢɯ ɫɢɩɬɨɦɚ (45). 

Ɍɚɤɨђɟ ʁɟ ɩɨɤɚɡɚɧɨ ɞɚ ʁɟ ɩɨɫɬɨʁɚʃɟ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɧɚ ɫɚɦɨɦ ɩɨɱɟɤɭ ɛɨɥɟɫɬɢ 

ɩɪɟɞɢɤɬɢɜɧɨ ɡɚ ʃɟɝɨɜɭ ɞɚʂɭ ɩɪɨɝɪɟɫɢʁɭ. Ʉɨɝɧɢɬɢɜɧɢ ɩɨɪɟɦɟʄɚʁ ʁɟ ɩɪɨɦɢɧɟɧɬɧɢʁɢ  

ɱɟɲʄɟ ɩɪɚɬɢ ɩɪɨɝɪɟɫɢɜɧɟ ɮɨɪɦɟ Ɇɋ ɭ ɨɞɧɨɫɭ ɧɚ ɊɊɆɋ (46,47,48). 

ɋɬɭɞɢʁɚ ɤɨʁɚ ʁɟ ɢɫɩɢɬɢɜɚɥɚ ɩɨɩɭɥɚɰɢʁɭ ɩɚɰɢʁɟɧɚɬɚ ɫɚ Ʉɂɋ ɨɬɤɪɢɥɚ ʁɟ ɞɚ ɫɤɨɪɨ 80% 

ɩɚɰɢʁɟɧɚɬɚ, ɤɨʁɢ ɫɭ ɢɦɚɥɢ ɩɪɜɭ ɤɥɢɧɢɱɤɭ ɦɚɧɢɮɟɫɬɚɰɢʁɭ ɛɨɥɟɫɬɢ ɢ ɆɊ ɡɧɚɤɟ ɥɟɡɢʁɚ 

ɞɢɫɟɦɢɧɨɜɚɧɢɯ ɭ ɩɪɨɫɬɨɪɭ, ɢɫɩɨʂɢɥɨ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ ɭ ɦɚɤɚɪ ʁɟɞɧɨɦ 

ɤɨɝɧɢɬɢɜɧɨɦ ɞɨɦɟɧɭ, ɚ 57% ɭ ɞɜɚ ɢ ɜɢɲɟ (49). ɉɪɢɫɭɫɬɜɨ ɤɨɝɧɢɬɢɜɧɨɝ ɩɨɪɟɦɟʄɚʁɚ ɭ 

Ʉɂɋ ɩɨɜɟɡɚɧɨ ʁɟ ɫɚ ɜɟʄɢɦ ɪɢɡɢɤɨɦ ɡɚ ɤɨɧɜɟɪɡɢʁɭ ɭ ɤɥɢɧɢɱɤɢ ɞɟɮɢɧɢɬɢɜɧɭ Ɇɋ (50,51). 
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Ɉɛɪɚɡɚɰ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɭ Ɇɋ ɫɥɢɱɚɧ ʁɟ ɨɧɨɦ ɤɨʁɢ ɫɪɟʄɟɦɨ ɤɨɞ ɫɭɛɤɨɪɬɢɤɚɥɧɢɯ 

ɞɟɦɟɧɰɢʁɚ ɢɚɤɨ ɫɬɟɩɟɧ ɤɨɝɧɢɬɢɜɧɟ ɞɟɬɟɪɢɨɪɚɰɢʁɟ ɪɟɬɤɨ ɞɨɫɟɠɟ ɧɢɜɨ ɞɟɦɟɧɰɢʁɟ. ɂɚɤɨ 

ɩɨɫɬɨʁɢ ɜɚɪɢʁɚɛɢɥɧɨɫɬ ɭ ɩɪɟɡɟɧɬɚɰɢʁɢ ɤɨɝɧɢɬɢɜɧɨɝ ɞɟɮɢɰɢɬɚ, ɭɨɱɟɧɚ ʁɟ ɱɟɲʄɚ 

ɡɚɯɜɚʄɟɧɨɫɬ ɨɞɪɟђɟɧɢɯ ɤɨɝɧɢɬɢɜɧɢɯ ɞɨɦɟɧɚ ɭ Ɇɋ ɛɨɥɟɫɧɢɤɚ. ɇɚʁɱɟɲʄɟ ɩɨɝɨђɟɧɢ 

ɤɨɝɧɢɬɢɜɧɢ ɞɨɦɟɧɢ ɫɭ ɜɟɪɛɚɥɧɨ ɢ ɜɢɡɭɟɥɧɨ ɩɚɦʄɟʃɟ, ɩɪɨɰɟɫ ɭɱɟʃɚ ɢ ɨɞɥɨɠɟɧɨɝ 

ɩɪɢɫɟʄɚʃɚ ɫɤɨɪɢʁɟ ɧɚɭɱɟɧɢɯ ɢɧɮɨɪɦɚɰɢʁɚ. Ɉɲɬɟʄɟʃɟ ɟɩɢɡɨɞɢɱɧɨɝ ɩɚɦʄɟʃɚ ʁɚɜʂɚ ɫɟ 

ɤɨɞ ββ% ɞɨ 40 % ɛɨɥɟɫɧɢɤɚ. Ȼɪɡɢɧɚ ɨɛɪɚɞɟ ɢɧɮɨɪɦɚɰɢʁɚ, ɭɫɩɨɪɟʃɟ ɦɟɧɬɚɥɧɢɯ 

ɮɭɧɤɰɢʁɚ, ɧɚɪɭɲɟɧɚ ɩɚɠʃɚ ɬɚɤɨђɟ ɫɭ ɱɟɫɬɨ ɩɪɢɫɭɬɧɢ ɫɚ ɩɪɟɜɚɥɟɧɰɨɦ ɨɞ ββ% ɞɨ β5%, 

ɭɡ ɬɨ ɢ ɟɝɡɟɤɭɬɢɜɧɟ ɮɭɧɤɰɢʁɟ, ɜɢɡɭɟɥɧɨ-ɩɪɨɫɬɨɪɧɟ  ɢ ɜɟɪɛɚɥɧɟ ɫɩɨɫɨɛɧɨɫɬɢ (43,44). 

ɇɨɜɟ ɜɢɡɭɟɥɢɡɚɰɢɨɧɟ ɬɟɯɧɢɤɟ ɩɪɭɠɢɥɟ ɫɭ ɧɚɦ ɛɨʂɢ ɭɜɢɞ ɭ ɫɬɪɭɤɬɭɪɚɥɧɚ ɨɲɬɟʄɟʃɚ ɤɨʁɚ 

ɛɢ ɫɟ ɦɨɝɥɚ ɞɨɜɟɫɬɢ ɭ ɜɟɡɭ ɫɚ ɦɟɧɬɚɥɧɢɦ ɫɢɦɩɬɨɦɢɦɚ ɚɥɢ ʁɟ ɭɩɪɤɨɫ ɬɨɦɟ eɬɢɨɥɨɝɢʁɚ 

ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɭ Ɇɋ jɨɲ ɭɜɟɤ ɭ ɩɨɬɩɭɧɨɫɬɢ ɧɟɪɚɡʁɚɲʃɟɧɚ. 

ɉɨʁɚɜɚ ɢ ɫɬɟɩɟɧ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɩɨɤɚɡɚɨ ʁɟ ɧɟɤɨɧɡɢɫɬɟɧɬɧɭ ɢ ɛɥɚɝɭ ɩɨɜɟɡɚɧɨɫɬ 

ɫɚ  ɨɩɬɟɪɟʄɟʃɟɦ ɥɟɡɢʁɚɦɚ, ɭɤɭɩɧɢɦ ɜɨɥɭɦɟɧɨɦ ɥɟɡɢʁɚ, ɩɪɢɫɭɫɬɜɨɦ ɚɤɬɢɜɧɢɯ ɥɟɡɢʁɚ.  

Ʌɨɤɚɥɢɡɚɰɢʁɚ ɥɟɡɢʁɚ ɭ ɩɨʁɟɞɢɧɢɦ ɪɟɝɢɨɧɢɦɚ ɦɨɡɝɚ ɫɟ ɦɨɠɟ ɞɨɜɟɫɬɢ ɭ ɜɟɡɭ ɫɚ 

ɡɚɯɜɚʄɟɧɨɲʄɭ ɩɨʁɟɞɢɧɢɯ ɤɨɝɧɢɬɢɜɧɢɯ ɞɨɦɟɧɚ (52,53).  Ɇɟђɭɬɢɦ, ɫɬɭɤɬɭɪɧɟ 

ɚɛɧɨɪɦɚɥɧɨɫɬɢ ɤɨʁɟ ɫɭ ɤɨɪɟɥɚɬ ɝɥɨɛɚɥɧɢʁɟɝ ɦɨɠɞɚɧɨɝ ɨɲɬɟʄɟʃɚ, ɧɟɭɪɨɞɟɝɟɧɟɪɚɬɢɜɧɨɝ 

ɩɪɨɰɟɫɚ ɢ ɢɡɪɚɡ ɫɭ ɩɪɨɦɟɧɟ ɭ ɧɟɭɪɨɧɫɤɨʁ ɫɢɝɧɚɥɢɡɚɰɢʁɢ ɭɫɥɟɞ ɚɤɫɨɧɫɤɟ ɞɟɝɟɧɟɪɚɰɢʁɟ ɢ 

ɞɟɦɢʁɟɥɢɧɢɡɚɰɢʁɟ, ɩɨɤɚɡɚɥɟ ɫɭ ɡɧɚɱɚʁɧɢʁɢ ɫɬɟɩɟɧ ɩɨɜɟɡɚɧɨɫɬɢ ɫɚ ɬɟɠɢɧɨɦ ɤɨɝɧɢɬɢɜɧɨɝ 

ɩɨɪɟɦɟʄɚʁɚ (54,55). Ɉɜɨ ɫɟ ɨɞɧɨɫɢ ɧɚ  ɤɨɪɬɢɤɚɥɧɭ ɚɬɪɨɮɢʁɭ, ɫɦɚʃɟʃɟ ɯɢɩɨɤɚɦɩɚɥɧɨɝ 

ɜɨɥɭɦɟɧɚ, ɚɬɪɨɮɢʁɭ ɤɨɪɩɭɫ ɤɚɥɨɡɭɦɚ, ɞɢɟɧɰɟɮɚɥɨɧɚ, ɬɤɢɜɧɨ ɨɲɬɟʄɟʃɟ ɭ ɧɚɢɡɝɥɟɞ 

ɧɨɪɦɚɥɧɨʁ ɛɟɥɨʁ ɦɚɫɢ, ɥɟɡɢʁɟ ɭ ɫɢɜɨʁ ɦɚɫɢ (56,57,58). 

ɍ ɫɤɥɚɞɭ ɫɚ ɧɚʁɱɟɲʄɟ ɡɚɯɜɚʄɟɧɢɦ ɤɨɝɧɢɬɢɜɧɢɦ ɞɨɦɟɧɢɦɚ ɭ Ɇɋ ɮɨɪɦɢɪɚɧɟ ɫɭ 

ɫɩɟɰɢɮɢɱɧɟ ɛɚɬɟɪɢʁɟ ɡɚ ɤɥɢɧɢɱɤɭ ɟɜɚɥɭɚɰɢʁɭ ɤɨɝɧɢɬɢɜɧɨɝ ɫɬɚɬɭɫɚ,  ɨɫɟɬʂɢɜɟ ɭ 

ɨɬɤɪɢɜɚʃɭ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ. ɇɚʁɲɢɪɟ ɤɨɪɢɲʄɟɧɚ ʁɟ „Brief Repeatable Battery of 

NeuropsyМСoХoРТМКХ TОsts“ (BRB-N) ɢ ɭ ɫɤɨɪɢʁɟ ɜɪɟɦɟ „MТnТЦКХ AssОssЦОnt oП CoРnitive 

FunМtТon Тn MS“ (MACFIMS) (59,60). 

ɇɟ ɩɨɫɬɨʁɢ ɫɩɟɰɢɮɢɱɧɚ ɬɟɪɚɩɢʁɚ ɤɨɝɧɢɬɢɜɧɨɝ ɩɨɪɟɦɟʄɚʁɚ ɭ Ɇɋ. ɇɟɤɨɥɢɤɨ ɫɬɭɞɢʁɚ ɤɨʁɟ 

ɫɭ ɥɨɧɝɢɬɭɞɢɧɚɥɧɢɦ ɩɪɚʄɟʃɟɦ ɢɫɩɢɬɢɜɚɥɟ ɟɝɮɟɤɚɬ IFNȕ ɧɚ ɤɨɝɧɢɬɢɜɧɢ ɫɬɚɬɭɫ 

ɩɚɰɢʁɟɧɚɬɚ ɩɨɤɡɚɥɟ ɫɟ ɤɨɪɢɫɬ ɨɜɟ ɜɪɫɬɟ ɢɦɭɧɨɦɨɞɭɥɚɬɨɪɧɟ ɬɟɪɚɩɢʁɟ ɭ ɫɦɢɫɥɭ 

ɫɬɚɛɢɥɢɡɚɰɢʁɚ ɢ ɱɚɤ ɪɟɞɭɤɰɢʁɟ ɤɨɝɧɢɬɢɜɧɨɝ ɞɟɮɢɰɢɬɚ ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɫɚ Ɇɋ (61,62). 
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Ɂɧɚɱɚʁ ɪɚɧɨɝ ɨɬɤɪɢɜɚʃɚ ɤɨɝɧɢɬɢɜɧɢɯ ɫɢɦɩɬɨɦɚ, ɤɨʁɢ ɱɟɫɬɨ ɧɢɫɭ ɭɨɱʂɢɜɢ ɩɪɢ 

ɪɭɬɢɧɫɤɢɦ ɩɪɟɝɥɟɞɢɦɚ, ɭɩɪɚɜɨ ʁɟ ɭ ɬɨɦɟ ɲɬɨ ɫɟ ʃɢɯɨɜɨ ɩɪɢɫɭɫɬɜɨ ɦɨɠɟ ɫɦɚɬɪɚɬɢ 

ɦɚɪɤɟɪɨɦ ɩɪɨɝɪɟɫɢʁɟ ɛɨɥɟɫɬɢ ɢ ɮɚɤɬɨɪɨɦ ɤɨʁɢ ɞɟɬɟɪɦɢɧɢɲɟ ɪɚɧɨ ɡɚɩɨɱɢʃɚʃɟ ɬɟɪɚɩɢʁɟ 

ɤɨʁɚ ɦɟʃɚ ɩɪɢɪɨɞɧɢ ɬɨɤ Ɇɋ. 

 

  

1.3. Aɩɨɥɢɩɨɩɪɨɬɟɢɧ ȿ 

 

Ⱥɩɨɥɢɩɨɩɪɨɬɟɢɧ ȿ (ȺɉɈȿ) ʁɟ ɝɥɢɤɨɩɪɨɬɟɢɧ, ɤɨɞɢɪɚɧ ɧɚ ɯɪɨɦɨɡɨɦɭ 19q1γ ɢ ʁɟɞɚɧ ʁɟ ɨɞ 

ɝɟɧɚ ɤɨʁɢ ɫɟ ɧɚʁɜɢɲɟ ɞɨɜɨɞɢ ɭ ɜɟɡɭ ɫɚ ɤɨɝɧɢɰɢʁɨɦ ɤɨɞ ʂɭɞɢ. ɋɚɦɢɦ ɬɢɦ ʁɟ ɢ ʁɟɞɚɧ ɨɞ 

ɧɚʁɜɢɲɟ ɢɫɩɢɬɢɜɚɧɢɯ ɝɟɧɚ ɭ ɨɞɧɨɫɭ ɧɚ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ (63).  

APOE ɫɟ ɫɚɫɬɨʁɢ ɢɡ β99 ɚɦɢɧɨ ɤɢɫɟɥɢɧɚ. Ⱦɜɚ ɩɨʁɟɞɢɧɚɱɧɚ ɧɭɤɥɟɨɬɢɞɧɚ ɩɨɥɢɦɨɪɮɢɡɦɚ ɭ 

ɧɟɩɨɫɪɟɞɧɨʁ ɛɥɢɡɢɧɢ ʁɟɞɚɧ ɞɪɭɝɨɦ, ɤɨʁɢ ɫɟ ɪɚɡɥɢɤɭʁɭ ɭ ɤɨɦɛɢɧɚɰɢʁɢ ɚɦɢɧɨɤɢɫɟɥɢɧɚ 

ɞɚʁɭ ɬɪɢ ɪɚɡɥɢɱɢɬɟ, ɧɚʁɱɟɲʄɟ ɡɚɫɬɭɩʂɟɧɟ ɚɥɟɥɧɟ ɜɚɪɢʁɚɧɬɟ.  Ɋɚɡɥɢɤɟ ɢɡɦɟђɭ ɬɪɢ ȺɉɈȿ 

ɢɡɨɮɨɪɦɟ ɨɞɪɟђɭʁɭ ɞɜɟ ɚɦɢɧɢɤɢɫɟɥɢɧɟ 11β. ɢ 158. ɩɪɢ ɱɟɦɭ ʁɟ ɩɪɢɫɭɬɚɧ ɢɥɢ ɚɪɝɢɧɢɧ 

(Ⱥɪɝ) ɢɥɢ ɰɢɫɬɟɢɧ (ɐɢɫ). ɋɥɢɤɚ1. 

 

 

 

 

 

ɋɥɢɤɚ 1. Ⱥɥɟɥ εβ- ɰɢɫɬɟɢɧ ɫɟ ɧɚɥɚɡɢ ɧɚ ɨɛɟ ɩɨɡɢɰɢʁɟ( ɐɢɫ 11β, ɐɢɫ 158), ), εγ -ɰɢɫɬɟɢɧ 

ɧɚ ʁɟɞɧɨʁ ɚɪɝɢɧɢɧ ɧɚ ɞɪɭɝɨʁ (ɐɢɫ 11β, Ⱥɪɝ158)) ɢ ε4 -ɚɪɝɢɧɢɧ ɧɚ ɨɛɟ ɩɨɡɢɰɢʁɟ (Ⱥɪɝ 11β, 

Ⱥɪɝ 158)  

Ɉɜɟ ɪɚɡɥɢɤɟ ɭɬɢɱɭ ɧɚ ɪɚɡɥɢɱɢɬɭ ɫɬɪɭɤɬɭɪɭ ȺɉɈȿ ɢɡɨɮɨɪɦɢ ɤɨʁɚ ɧɚ ɞɚʂɟ ɞɟɬɟɪɦɢɧɢɲɟ  

ʃɢɯɨɜɭ ɫɩɨɫɨɛɧɨɫɬ ɜɟɡɢɜɚʃɚ ɡɚ ɥɢɩɢɞɧɟ ɦɨɥɟɤɭɥɟ, ɪɟɰɟɩɬɨɪɟ ɢ ɚɦɢɥɨɢɞ ɛɟɬɚ (Aȕ). 
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Ɍɪɢ ɪɚɡɥɢɱɢɬɚ ɩɨɥɢɦɨɟɮɢɡɦɚ ȺɉɈȿ εβ, εγ ɢ ε4 ɪɚɡɥɢɱɢɬɨ ɫɭ ɩɪɢɫɭɬɧɚ ɭ ɨɩɲɬɨʁ 

ɩɨɩɭɥɚɰɢʁɢ. ȺɉɈȿ εβ ʁɟ ɡɚɫɬɭɩʂɟɧ ɭ 5-10%, ȺɉɈȿ εγ ɭ 65-70%, ɚ ȺɉɈȿ ε4 ɭ 15-20% 

(63,64,65). 

ȺɉɈȿ ʁɟ ɭɤʂɭɱɟɧ ɭ ɦɟɬɚɛɨɥɢɡɚɦ ɯɨɥɟɫɬɟɪɨɥɚ ɢ ɥɢɩɢɞɚ. Oɧ ʁɟ ɝɥɚɜɧɢ ɧɨɫɢɥɚɰ 

ɯɨɥɟɫɬɟɪɨɥɚ ɢ ɨɞɝɨɜɨɪɚɧ ʁɟ ɡɚ ɥɢɩɢɞɧɢ ɬɪɚɧɫɩɨɪɬ ɭ ɩɪɨɰɟɫɭ ɪɟɝɟɧɟɪɚɰɢʁɟ ɚɤɫɨɧɚ ɢ 

ɨɛɧɚɜʂɚʃɚ ɦɢʁɟɥɢɧɚ ɭ ɰɟɧɬɪɚɥɧɨɦ ɢ ɩɟɪɢɮɟɪɧɨɦ ɧɟɪɜɧɨɦ ɫɢɫɬɟɦɭ (65, 66, 67).  

Ɂɚɩɪɚɜɨ ȺɉɈȿ ʁɟ ɦɟɞɢʁɚɬɨɪ ɥɢɩɢɞɧɨɝ ɬɪɚɧɫɩɨɪɬɚ ɢɡ ʁɟɞɧɨɝ ɬɤɢɜɚ ɢɥɢ ɬɢɩɚ ʄɟɥɢʁɟ ɭ 

ɞɪɭɝɢ. ɇɚ ɩɟɪɢɮɟɪɢʁɢ ɫɟ ɫɬɜɚɪɚ ɭ ʁɟɬɪɢ ɢ ɦɚɤɪɨɮɚɝɢɦɚ ɢ ɩɨɫɪɟɞɭʁɟ ɭ ɦɟɬɚɛɨɥɢɡɦɭ 

ɯɨɥɟɫɬɟɪɨɥɚ ɪɚɡɥɢɱɢɬɨ ɭ ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɢɡɨɮɨɪɦɟ ɤɨʁɚ ʁɟ ɩɪɢɫɭɬɧɚ. ɉɪɢɫɭɫɬɜɨ ȺɉɈȿ ɟ4 

ʁɟ ɭɞɪɭɠɟɧɨ ɫɚ ɯɢɩɟɪɥɢɩɢɞɟɦɢʁɨɦ, ɯɢɩɟɪɯɨɥɟɫɬɟɪɨɥɟɦɢʁɨɦ ɲɬɨ ɮɚɜɨɪɢɡɭʁɟ ɩɪɨɰɟɫ 

ɚɪɬɟɪɢɨɫɤɥɟɪɨɡɟ ɢ ɜɨɞɢ ɤɨɪɨɧɚɪɧɨʁ ɫɪɱɚɧɨʁ ɢɧɫɭɮɢɰɢʁɟɧɰɢʁɢ ɢ ɢɫɯɟɦɢʁɫɤɨʁ ɛɨɥɟɫɬɢ 

ɦɨɡɝɚ (68, 69). 

ɍ ɐɇɋ-ɭ ȺɉɈȿ ɫɬɜɚɪɚʁɭ ɩɪɟɬɟɠɧɨ ɚɫɬɪɨɰɢɬɢ ɢ ɦɢɤɪɨɝɥɢʁɚ, ɚ ɬɪɚɧɫɩɨɪɬ ɯɨɥɟɫɬɟɪɨɥɚ ɭ 

ɧɟɪɜɧɟ ʄɟɥɢʁɟ ɨɞɜɢʁɚ ɫɟ ɩɪɟɤɨ ɪɟɰɟɩɬɨɪɚ LDLR (ɟɧɝ. Хoа-density lipoprotein receptor) ɡɚ 

ɤɨʁɢ ɫɟ ɜɟɡɭʁɭ ɥɢɩɨɩɪɨɬɟɢɧɢ ɦɚɥɟ ɝɢɫɬɢɧɟ ɤɨʁɢ ɭɥɚɡɟ ɭ ɫɚɫɬɚɜ ɯɨɥɟɫɬɟɪɨɥɚ.  ȺɉɈȿ 

ɡɚɩɪɚɜɨ ɫɥɭɠɢ ɡɚ ɬɪɚɧɫɩɨɪɬ ɥɢɩɨɩɪɨɬɟɢɧɚ ɬʁ. ɯɨɥɟɫɬɟɪɨɥɚ ɞɨ ɪɟɰɟɩɬɨɪɚ. 

 

1.3.1 ȺɉɈȿ ɭ ɩɚɬɨɝɟɧɟɡɢ ɦɨɠɞɚɧɨɝ ɨɲɬɟʄɟʃɚ  

 

Ɇɟɯɚɧɢɡɚɦ ɤɨʁɢɦ ȺɉɈȿ ɭɬɢɱɟ ɧɚ ɩɪɨɰɟɫ ɧɟɭɪɨɞɟɝɟɧɟɪɚɰɢʁɟ, ɧɟɭɪɨɢɧɮɥɚɦɚɰɢʁɟ, 

ɫɢɧɚɩɬɢɱɤɨɝ ɩɥɚɫɬɢɰɢɬɟɬɚ ɧɚʁɛɨʂɟ ɫɟ ɨɝɥɟɞɚ ɧɚ ɩɪɢɦɟɪɭ Ⱥɥɰɯɚʁɦɟɪɨɜɟ ɛɨɥɟɫɬɢ. 

ɉɪɢɫɭɫɬɜɨ ε4 ɚɥɟɥɚ ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ ɢɦɚ ɡɧɚɱɚʁɧɟ ɪɟɩɟɪɤɭɫɢʁɟ ɧɚ ɪɢɡɢɤ ɨɛɨʂɟɜɚʃɚ ɨɞ 

ɫɩɨɪɚɞɢɱɧɟ Ⱥɥɰɯɚʁɦɟɪɨɜɟ ɞɟɦɟɧɰɢʁɟ (ȺȾ), ɧɚɪɨɱɢɬɨ ɨɧɟ ɤɚɫɧɨɝ ɩɨɱɟɬɤɚ  ɉɪɢɫɭɫɬɜɨ 

ʁɟɞɧɟ ɤɨɩɢʁɟ ɚɥɟɥɚ ɩɨɜɟʄɚɜɚ ɪɢɡɢɤ ɬɪɢ ɞɨ ɱɟɬɢɪɢ ɩɭɬɚ, ɞɨɤ ɞɜɟ ɤɨɩɢʁɟ ɚɥɟɥɚ ɩɨɜɟʄɚɜɚʁɭ 

ɪɢɡɢɤ  ɞɟɫɟɬ ɞɨ ɞɜɚɧɚɟɫɬ ɩɭɬɚ (70,71).  

ɉɨɪɟɦɟʄɟɧ ɦɟɬɚɛɨɥɢɡɚɦ ɥɢɩɢɞɚ ʁɟ ɬɟɫɧɨ ɩɨɜɟɡɚɧ ɫɚ ɩɚɬɨɝɟɧɟɡɨɦ ȺȾ.  

ɏɨɥɟɫɬɟɪɨɥ ʁɟ ɟɫɟɧɰɢʁɚɥɧɚ ɤɨɦɩɨɧɟɧɬɚ ɭ ɦɟɯɚɧɢɡɦɭ ɚɤɫɨɧɫɤɨɝ ɪɚɫɬɚ, ɮɨɪɦɢɪɚʃɚ ɢ 

ɪɟɦɨɞɟɥɨɜɚʃɚ ɫɢɧɚɩɬɢɱɤɢɯ ɜɟɡɚ ɤɨʁɟ ɥɟɠɟ ɭ ɨɫɧɨɜɢ ɩɪɨɰɟɫɚ ɭɱɟʃɚ, ɩɚɦʄɟʃɚ ɢ ɨɛɧɨɜɟ 

ɧɟɪɜɧɨɝ ɬɤɢɜɚ. Ⱦɨɩɪɟɦɚʃɟ ɯɨɥɟɫɬɟɪɨɥɚ ɧɟɪɜɧɢɦ ʄɟɥɢʁɚɦɚ ɭ ɦɧɨɝɨɦɟ ʁɟ ɩɨɫɪɟɞɨɜɚɧɨ 

ȺɉɈȿ. Ɋɟɞɭɤɨɜɚɧɢ ɧɢɜɨ ɦɨɠɞɚɧɨɝ ɯɨɥɟɫɬɟɪɨɥɚ ɭ ɪɟɝɢʁɢ ɯɢɩɨɤɚɦɩɭɫɚ ɢ ɦɨɠɞɚɧɟ ɤɨɪɟ 

ʁɟ ɭɫɬɚɧɨɜʂɟɧ ʁɟ ɤɨɞ ɨɛɨɥɟɥɢɯ ɨɞ ȺȾ ɭ ɡɧɚɬɧɨʁ ɦɟɪɢ ɭ ɨɞɧɨɫɭ ɧɚ ɡɞɪɚɜɟ ɜɪɲʃɚɤɟ 

(72,73). 

Ɂɚɩɪɚɜɨ ɤɨɞ ɨɛɨɥɟɥɢɯ ɨɞ ȺȾ ɢɦɚɦɨ ɫɧɢɠɟɧ ɧɢɜɨ ɭɤɭɩɧɨɝ ȺɉɈȿ ɭ ɦɨɡɝɭ ɢ ɥɢɤɜɨɪɭ ɲɬɨ 

ɞɨɩɪɢɧɨɫɢ ɫɦɚʃɟɧɨɦ ɞɨɩɪɟɦɚʃɭ ɯɨɥɟɫɬɟɪɨɥɚ ɭ ʄɟɥɢʁɟ. Ʉɚɤɨ ʁɟ ȺɉɈȿ ε4 ɫɤɥɨɧɢʁɢ 
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ɩɪɨɰɟɫɭ ɞɟɝɪɚɞɚɰɢʁɟ ɭ ɨɞɧɨɫɭ ɧɚ ȺɉɈȿ εγ, ɬɚɤɨ ʁɟ ɧɚ ɪɚɱɭɧ ʃɟɝɚ ɧɢɠɢ ɧɢɜɨ ɭɤɭɩɧɨɝ 

ȺɉɈȿ ɭ ɦɨɡɝɭ ɧɨɫɢɨɰɚ ɨɜɟ ɚɥɟɥɧɟ ɜɚɪɢʁɚɧɬɟ, ɲɬɨ ɫɟ ɞɨɜɨɞɢ ɭ ɜɟɡɭ ɫɚ ɛɪɡɢɧɨɦ 

ɩɪɨɝɪɟɫɢʁɟ ɛɨɥɟɫɬɢ (73,75).  

ȺɉɈȿ ε4 ʁɟ ɦɚʃɟ ɟɮɢɤɚɫɚɧ ɭ ɭɤɥɚʃɚʃɭ Aȕ ɧɟɝɨ ȺɉɈȿ ε3.  ɋɦɚɬɪɚ ɫɟ ɞɚ ʃɢɯɨɜɚ 

ɪɚɡɥɢɱɢɬɚ ɫɩɨɫɨɛɧɨɫɬ  ɭ ɩɨɝɥɟɞɭ ɪɟɝɭɥɚɰɢʁɟ ɧɢɜɨɚ ɯɨɥɟɫɬɟɪɨɥɚ ɢɦɚ ɭɬɢɰɚʁɚ ɧɚ 

ɚɤɬɢɜɧɨɫɬ Ȗ ɫɟɤɪɟɬɚɡɚ, ɟɧɡɢɦɚ ɞɟɝɪɚɞɚɰɢʁɟ ɚɦɢɥɨɢɞɚ ɤɚɨ ɢ ɧɚ ɫɬɜɚɪɚʃɟ Aȕ (76). 

ɉɚɬɨɥɨɲɤɟ ɫɬɭɞɢʁɟ ɫɭ ɭɤɚɡɚɥɟ ɫɭ ɞɚ ȺɉɈȿ  ɢɡɨɮɨɪɦɟ ɪɚɡɥɢɱɢɬɨ ɞɟɥɭʁɭ ɧɚ ɩɪɨɰɟɫ 

ɧɚɤɭɩʂɚʃɚ ɢ ɤɥɢɪɟɧɫɚ Aȕ. ɉɨɜɟʄɟɧɨ ɧɚɤɭɩʂɚʃɟ Aȕ ɞɟɩɨɡɢɬɚ ɩɪɢɦɟʄɟɧɨ ʁɟ ɭ ɤɨɪɬɟɤɫɭ 

ɤɚɤɨ ɩɚɰɢʁɟɧɚɬɚ ɫɚ ȺȾ ɬɚɤɨ ɢ ɤɨɞ ɡɞɪɚɜɢɯ ɧɨɫɢɨɰɚ ȺɉɈȿ ε4 (71). Ɉ ɬɨɦɟ ɫɜɟɞɨɱɟ ɢ 

ɫɬɭɞɢʁɟ ɫɚ ɦɟɬɚɛɨɥɢɱɤɢɦ ɛɢɨɦɚɪɤɟɪɢɦɚ  ɤɚɨ ɲɬɨ ʁɟ Pittsburgh compound B (PiB) ɤɨʁɢ 

ɢɦɚ ɚɮɢɧɢɬɟɬ ɜɟɡɢɜɚʃɚ ɡɚ Aȕ ɭ ɦɨɡɝɭ. ɇɚɥɚɡɢ PiB-ɩɨɡɢɬɪɨɧɫɤɟ ɟɦɢɫɢɨɧɟ ɬɨɦɨɝɪɚɮɢʁɟ 

(ɉȿɌ) ɭɤɚɡɭʁɭ ɧɚ ɬɨ ɞɚ ʁɟ ɧɚɤɭɩʂɚʃɟ ɚɝɪɟɝɚɬɚ Aȕ ɭ ɦɨɡɝɭ ɛɢɥɨ ɦɧɨɝɨ ɱɟɲʄɟ ɤɨɞ 

ɨɛɨɥɟɥɢɯ ɨɞ ȺȾ ɤɨʁɢ ɫɭ ɩɨɫɟɞɨɜɚɥɢ ȺɉɈȿ ε4 (77).  

Јɟɞɚɧ ɨɞ ɝɥɚɜɧɢɯ  ɩɪɟɬɩɨɫɬɚɜʂɟɧɢɯ ɦɟɯɚɧɢɡɦɢ ɤɨʁɢɦɚ ɫɟ ɩɪɢɫɭɫɬɜɨ ε4 ɢɡɨɮɨɪɦɟ 

ɞɨɜɨɞɢ ɭ ɜɟɡɭ ɫɚ ɩɚɬɨɥɨɝɢʁɢɦ ȺȾ  ʁɟ ɩɨɜɟʄɚɧɨ ɮɨɪɦɢɪɚʃɟ ɚɦɢɥɨɢɞɧɢɯ ɞɟɩɨɡɢɬɚ ɤɚɨ ɢ 

ɫɦɚʃɟɧɚ ɟɥɢɦɢɧɚɰɢʁɚ Aȕ (68,70,75, 76). 

ɉɪɟɞɩɨɫɬɚɜʂɚ ɫɟ ɞɚ ɩɪɨɬɟɨɥɢɡɚ ȺɉɈȿ ε4 ɢ ɩɨɫɥɟɞɢɱɧɚ ɚɤɭɦɭɥɚɰɢʁɚ ɮɪɚɝɦɟɧɚɬɚ ɢ 

ɰɢɬɨɫɨɥɚ ɧɟɭɪɨɧɚ ɞɨɜɨɞɢ ɞɨ ɩɪɨɦɟɧɚ ɭ ɰɢɬɨɫɤɟɥɟɬɭ ɢ ɩɨɪɟɦɟʄɚʁɚ ɦɢɬɨɯɨɧɞɪɢʁɚɥɧɨɝ  

ɟɧɟɪɝɟɬɫɤɨɝ ɛɚɥɚɧɫɚ. Ɍɚɤɨђɟ ɩɨɫɬɨʁɟ ɩɨɞɚɰɢ ɨ ɧɟɭɪɨɬɨɤɫɢɱɧɨɫɬ ɇ- ɬɟɪɦɢɧɚɥɧɢɯ ɞɨɦɟɧɚ 

ȺɉɈȿ ε4.  

ȺɉɈȿ ε4 ɫɟ ɜɟɡɭʁɟ ɡɚ Aȕ ɦɚʃɢɦ ɚɮɢɧɢɬɢɬɨɦ ɭ ɨɞɧɨɫɭ ɧɚ ȺɉɈȿ εγ ɲɬɨ ɫɭɝɟɪɢɲɟ ɞɚ ɨɧ 

ɦɚʃɟ ɟɮɢɤɚɫɧɢɦ ɦɟɯɚɧɢɡɦɨɦ ɭɱɟɫɬɜɭʁɟ ɭ ɤɥɢɪɟɧɫɭ Aȕ. Ɍɚɤɨђɟ ʁɟ ɩɨɤɚɡɚɧɨ ɞɚ ȺɉɈȿ εγ 

ɩɨɫɩɟɲɭʁɟ ɟɧɡɢɦɫɤɢ ɩɨɫɪɟɞɨɜɚɧɭ ɞɟɝɪɚɞɚɰɢʁɭ Aȕ ɲɬɨ ɨɩɟɬ ɭɩɭʄɭʁɟ ɧɚ ɡɚɤʂɭɱɚɤ ɞɚ ʁɟ ε4 

ɚɥɟɥ ɭ ɬɨɦɟ ɦɟʃɟ ɟɮɢɤɚɫɚɧ.  Ɇɨɝɭʄɟ ʁɟ ɞɚ ȺɉɈȿ ɢɦɚ ɭɬɢɰɚʁɚ ɧɚ ɨɞɫɬɪɚʃɢɜɚʃɟ Aȕ ɭ 

ɩɟɪɢɮɟɪɧɭ ɰɢɪɤɭɥɚɰɢʁɭ ɩɪɟɤɨ ɄɆȻ (73,75). 

ɋɚ ɞɪɭɝɟ ɫɬɪɚɧɟ εβ ɢɡɨɮɨɪɦɚ ɩɨɤɚɡɭʁɟ ɩɪɨɬɟɤɬɢɜɧɢ ɟɮɟɤɚɬ ɭ ɩɨɝɥɟɞɭ ɪɢɡɢɤɚ ɡɚ ȺȾ. 

ɂɧɬɟɪɟɫɚɧɬɧɨ ʁɟ ɞɚ ɤɨɞ ɨɫɨɛɚ ɫɬɚɪɢʁɢɯ ɨɞ 90 ɝɨɞɢɧɚ ɩɪɢɫɭɫɬɜɨ ɢ ʁɟɞɧɟ ɢ ɞɪɭɝɟ 

ɢɡɨɮɨɪɦɟ (εβ ɢ ε4) ɛɢɥɨ ɭɞɪɭɠɟɧɨ ɫɚ ɩɨɜɟʄɚɧɢɦ ɧɚɤɭɩʂɚʃɟɦ ɚɦɢɥɨɢɞɚ ɭ ɨɞɧɨɫɭ ɧɚ 

ɧɨɫɢɨɰɟ εγ ɜɚɪɢʁɚɧɬɟ ɢɫɬɟ ɠɢɜɨɬɧɟ ɞɨɛɢ. Ɉɜɨ ɫɭɝɟɪɢɲɟ ɞɚ ɫɟ ɩɪɨɬɟɤɬɢɜɧɢ ɟɮɟɤɚɬ εβ 

ɢɡɨɮɨɪɦɟ ɦɨɠɞɚ ɦɨɠɟ ɩɪɢɩɢɫɚɬɢ ɧɟɤɨɦ ɞɪɭɝɨɦ ɦɟɯɚɧɢɡɦɭ ɞɟɥɨɜɚʃɚ (78). 

Ɍɚɤɨђɟ ʁɟ ɩɪɢɦɟʄɟɧɨ ɞɚ ɧɨɫɢɨɰɢ ȺɉɈȿ ε4 ɢɦɚʁɭ ɫɦɚʃɟɧɚ ɟɮɢɤɫɧɨɫɬ ɭ ɜɟɡɢɜɚʃɭ ɡɚ 

microtubule-associated protein tau ɲɬɨ ɝɚ ɱɢɧɢ ɨɫɟɬʂɢɜɢʁɢɦ ɡɚ ɮɨɫɮɨɪɢɥɚɰɢʁɭ ɢ 

ɮɨɪɦɢɪɚʃɟ ɧɟɭɪɨɮɢɛɪɢɥɚɪɧɟ ɤɥɭɛɚɞɢ (ɇɎɄ) (79,80,81). 
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ɋɬɭɞɢʁɟ ɧɚ ɚɧɢɦɚɥɧɨɦ ɦɨɞɟɥɭ ɫɭ ɭɤɚɡɚɥɟ ɞɚ ʁɟ ε4 ɩɪɨɬɟɢɧ ɩɨɫɟɛɧɨ ɨɫɟɬʂɢɜ ɧɚ ɰɟɩɚʃɟ 

ɨɞ ɫɬɪɚɧɟ ɫɟɪɢɧɫɤɢɯ ɩɪɨɬɟɚɡɚ ɩɪɢ ɱɟɦɭ ɫɟ ɮɨɪɦɢɪɚʁɭ ɫɤɪɚʄɟɧɢ ɩɪɨɞɭɤɬɢ ɤɨʁɢ ɫɭ 

ɩɨɞɥɨɝɚ ɡɚ ɫɬɜɚɪɚʃɟ ɇɎɄ-ɫɥɢɱɧɢɯ ɢɧɬɪɚɧɟɭɪɚɥɧɢɯ ʄɟɥɢʁɫɤɢɯ ɢɧɤɥɭɡɢʁɚ, ɲɬɨ ɜɨɞɢ ɭ 

ɞɚʂɢ ɧɟɭɪɨɞɟɝɟɧɟɪɚɬɢɜɧɢ ɩɪɨɰɟɫ (79,80).  ɋɦɚɬɪɚ ɫɟ ɞɚ ɤɨɞ ɧɨɫɢɥɚɰɚ ε4 ɚɥɟɥɧɟ 

ɜɚɪɢʁɚɧɬɟ  ɩɨɫɬɨʁɢ ɫɦɚʃɟɧɚ ɫɩɨɫɨɛɧɨɫɬ  ɭ ɨɞɝɨɜɨɪɭ ɧɚ ʄɟɥɢʁɫɤɨ ɨɲɬɟʄɟʃɟ ɢ 

ɧɟɭɪɨɞɟɝɟɧɟɪɚɰɢʁɭ, ɫɦɚʃɟɧɚ ɟɮɢɤɚɫɧɨɫɬ ɩɪɨɰɟɫɚ ɤɨʁɢ ɩɨɫɩɟɲɭʁɭ ɨɛɧɨɜɭ ɧɟɭɪɨɧɚ ɢ 

ɨɫɢɦ ɬɨɝɚ ɧɨɫɢɨɰɢ ε4 ɜɚɪɢʁɚɧɬɟ ɫɭ ɥɢɲɟɧɢ ɩɪɨɬɟɤɬɢɜɧɟ ɮɭɧɤɰɢʁɟ ɤɨʁɭ ɧɨɫɢ ɟγ 

ɢɡɨɮɨɪɦɚ (78,81). ɍɫɩɨɪɚɜɚʃɟ ɪɟɩɚɪɚɬɢɜɧɢɯ ɩɪɨɰɟɫɚ, ɞɟɧɞɪɢɬɢɱɧɨɝ ɪɚɫɬɚ ɜɨɞɢ ɝɭɛɢɬɤɭ 

ɫɢɧɚɩɫɢ, ɫɥɚɛʂɟʃɭ ɟɮɢɤɚɫɧɨɫɬɢ ɧɟɭɪɚɥɧɟ ɦɪɟɠɟ ɲɬɨ ʁɟ ɞɢɪɟɤɬɧɨ ɩɨɜɟɡɚɧɨ  ɫɚ 

ɤɨɝɧɢɬɢɜɧɢɦ ɮɭɧɤɰɢɨɧɢɫɚʃɟɦ (73,81). 

ȺɉɈȿ ɢɡɨɮɨɪɦɟ ɪɟɡɥɢɱɢɬɨ ɪɟɝɭɥɢɲɭ ɫɢɧɚɩɬɢɱɤɢ ɩɥɚɫɬɢɰɢɬɟɬ. ɇɨɫɢɨɰɢ ȺɉɈȿ ε4 

ɨɛɨɥɟɥɢ ɨɞ ȺȾ ɫɭ ɭ ɩɨɪɟђɟʃɭ ɫɚ ɡɞɪɚɜɢɦ ɢɫɩɢɬɚɧɢɰɢɦɚ ɢɫɬɢɯ ɝɨɞɢɧɚ, ɢɦɚɥɢ ɫɦɚʃɟɧɭ 

ɝɭɫɬɢɧɭ ɞɟɧɞɪɢɬɢɱɧɢɯ ɢɡɪɚɲɬɚʁɚ ɭ ɯɢɩɨɤɚɦɩɭɫɭ ɲɬɨ ʁɟ ɭ ɫɚɝɥɚɫɧɨɫɬɢ ɫɚ ɧɚɥɚɡɢɦɚ 

ɚɧɢɦɚɥɧɢɯ ɫɬɭɞɢʁɚ ɧɚ ȺɉɈȿ ε4 ɬɪɚɧɫɝɟɧɢɦ ɦɢɲɟɜɢɦɚ (82). 

ɏɢɩɨɤɚɦɩɚɥɧɚ ɧɟɭɪɨɝɟɧɟɡɚ ɢɦɚ ɜɚɠɧɭ ɭɥɨɝɭ ɭ ɨɱɭɜɚʃɭ ɢɧɟɝɪɢɬɟɬɚ ɧɟɭɪɚɥɧɟ ɦɪɟɠɟ ɢ 

ɩɨɛɨʂɲɚʃɭ ɩɥɚɫɬɢɰɢɬɟɬɚ. ɋɦɚɬɪɚ ɫɟ ɞɚ ȺɉɈȿ ɞɨɩɪɢɧɨɫɢ ɚɤɬɢɜɧɨɫɬɢ ɢ ɨɞɪɠɚʃɭ  

ɩɪɨɝɟɧɢɬɨɪɫɤɢɯ ɢ ɦɚɬɢɱɧɢɯ ɧɟɭɪɚɥɧɢɯ ʄɟɥɢʁɚ ɭ ɝɢɪɭɫɭ ɞɟɧɬɚɬɭɫɭ ɯɢɩɨɤɚɦɩɭɫɚ.  

Ɉɲɬɟʄɟɧɚ ɧɟɭɪɨɝɟɧɟɡɚ ɫɟ ɤɥɢɧɢɱɤɢ ɦɨɠɟ ɞɨɜɟɫɬɢ ɭ ɜɟɡɭ ɫɚ ɧɚɪɭɲɟɧɢɦ ɩɪɨɰɟɫɨɦ ɭɱɟʃɚ 

ɢ ɩɚɦʄɟʃɚ (83). 

ɇɟɭɪɨɢɧɮɥɚɦɚɰɢʁɚ ɞɨɩɪɢɧɨɫɢ ɬɤɢɜɧɨɦ ɨɲɬɟʄɟʃɭ ɢ ɭɩɥɟɬɟɧɚ ʁɟ ɭ ɩɚɬɨɝɟɧɟɡɭ ȺȾ. 

ɋɦɚɬɪɚ ɫɟ ɞɚ ȺɉɈȿ ɞɟɥɨɦ ɩɨɫɪɟɞɭʁɟ ɭ ɢɦɭɧɨɦ ɨɞɝɨɜɨɪɭ. 

Ⱥɧɢɦɚɥɧɟ ɫɬɭɞɢʁɟ ɧɚ ɦɢɲɟɜɢɦɚ ɤɨʁɢ ɧɟ ɩɨɫɟɞɭʁɭ ȺɉɈȿ ɩɨɤɚɡɚɥɟ ɫɭ ɩɨɜɟʄɟʃɟ 

ɢɧɮɥɚɦɚɰɢʁɟ ɭ ɨɞɝɨɜɨɪɭ ɧɚ Aȕ, ɩɪɢ ɱɟɦɭ ɫɟ ɫɦɚɬɪɚ ɞɚ ɪɚɡɢɱɢɬɟ ɢɡɨɮɨɪɦɟ ɪɚɡɥɢɱɢɬɨ 

ɪɟɝɭɥɢɲɭ ɢɦɭɧɢ ɨɞɝɨɜɨɪ. ȺɉɈȿ ɟ4 ɢɡɝɥɟɞɚ ɩɨɫɩɟɲɭʁɟ ɩɪɨɢɧɮɥɚɦɚɬɨɪɧɢ ɨɞɝɨɜɨɪ , ɚ 

ɭɦɚʃɭʁɟ ɚɧɬɢɢɧɮɥɚɦɚɬɨɪɧɢ ɲɬɨ ɫɚ ɫɜɨʁɟ ɫɬɪɚɧɟ ɞɚʂɟ ɪɟɩɟɪɤɭɬɭʁɟ ɧɚ ɩɚɬɨɥɨɲɤɢ ɩɪɨɰɟɫ 

ɭ ȺȾ (84). 

Ɉɫɨɛɟ ɦɥɚђɟ ɠɢɜɨɬɧɟ ɞɨɛɢ ɤɨʁɟ ɧɨɫɟ ȺɉɈȿ ɟ4 ɚɥɟɥ ɢɦɚʁɭ ɩɨɜɢɲɟɧ ɢɧɮɥɚɦɚɬɨɪɧɢ 

ɨɞɝɨɜɨɪ ɤɨʁɢ ɡɚɩɪɚɜɨ ɦɨɠɟ ɛɢɬɢ ɪɢɡɢɤ ɡɚ ɧɚɫɬɚɧɚɤ ɧɟ ɫɚɦɨ ȺȾ ɜɟʄ ɢ ɞɪɭɝɢɯ 

ɢɧɮɥɚɦɚɬɨɪɧɢɯ ɨɛɨʂɟɧɚ ɐɇɋ-ɚ ɭ ɤɚɫɧɢʁɟɦ ɠɢɜɨɬɭ (73,84). 
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1.3.2 ɉɨɥɢɦɨɪɮɢɡɚɦ ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ ɢ ɤɨɝɧɢɰɢʁɚ 

Ʉɨɝɧɢɬɢɜɧɟ ɫɬɭɞɢʁɟ ɭ ȺȾ ɢɫɬɢɱɭ ɞɚ ɩɪɢɫɭɫɬɜɨ ε4 ɚɥɟɥɚ ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ ɞɟɬɟɪɦɢɧɚɧɬɚ 

ɬɟɠɢɧɟ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ, ɪɚɧɢʁɟɝ ɨɛɨʂɟɜɚʃɚ, ɛɪɡɢɧɟ ɩɪɨɝɪɟɫɢʁɟ ɤɚɨ ɢ 

ɢɡɪɚɡɢɬɢʁɢɯ ɫɬɪɭɤɬɭɪɚɥɧɢɯ ɢ ɦɟɬɚɛɨɥɢɱɤɢɯ ɩɪɨɦɟɧɚ ɞɨɤɭɦɟɬɨɜɚɧɢɯ ɫɚɜɪɟɦɟɧɢɦ 

ɧɟɭɪɨɜɢɡɭɟɥɢɡɚɰɢɨɧɢɦ ɬɟɯɧɢɤɚɦɚ (ɆɊ, ɉȿɌ) (85,86,87). 

ɍ ɩɨɝɥɟɞɭ ɭɬɢɰɚʁɚ ɧɚ ɤɨɝɧɢɬɢɜɧɢ ɫɬɚɬɭɫ ɨɛɨɥɟɥɢɯ ɨɞ ȺȾ ɩɪɢɫɭɫɬɜɨ ȺɉɈȿ ε4 ɢɦɚɥɨ ʁɟ 

ɫɟɥɟɤɬɢɜɧɢʁɢ ɭɬɢɰɚʁ ɧɚ ɨɲɬɟʄɟʃɟ ɟɩɢɡɨɞɢɱɧɨɝ ɩɚɦʄɟʃɚ (87,88).  

ɋɜɟ ʁɟ ɜɢɲɟ ɩɨɞɚɬɚɤɚ ɤɨʁɢ ɭɤɚɡɭʁɭ ɞɚ ʁɟ ȺɉɈȿ ε4 ɦɨɝɭʄɢ  ɝɟɧɟɬɫɤɢ ɮɚɤɬɨɪ ɪɢɡɢɤɚ ɢ ɡɚ 

ɧɟɤɨɥɢɤɨ ɞɪɭɝɢɯ  ɧɟɭɪɨɞɟɝɟɧɟɪɚɬɢɜɧɢɯ ɢ ɧɟɭɪɨɥɨɲɤɢɯ ɨɛɨʂɟʃɚ, ɤɨʁɚ ɫɟ ɨɞɥɢɤɭʁɭ 

ɤɨɝɧɢɬɢɜɧɢɦ ɨɲɬɟʄɟʃɟɦ,  ɤɚɨ ɲɬɨ ɫɭ ɞɟɦɟɧɰɢʁɚ ɫɚ Ʌɟɜɢʁɟɜɢɦ ɬɟɥɢɦɚ, ɏɚɧɬɢɧɝɬɨɧɨɜɚ 

ɛɨɥɟɫɬ, ɜɚɫɤɭɥɚɪɧɚ ɞɟɦɟɧɰɢʁɚ, ɰɟɪɟɛɪɨɜɚɫɤɭɥɚɪɧɟ ɛɨɥɟɫɬɢ, ɦɨɠɞɚɧɚ ɬɪɚɭɦɚ, ɞɟɥɢɪɢʁɭɦ 

(73,88). 

ɋɭɞɢʁɟ ɫɩɪɨɜɨђɟɧɟ ɧɚ ɩɨɩɭɥɚɰɢʁɟ ɡɞɪɚɜɢɯ ɨɫɨɛɚ ɧɨɫɢɨɰɚ ȺɉɈȿ ε4 ɚɥɟɥɚ ɭɤɚɡɚɥɟ ɫɭ ɧɚ 

ɩɨɫɬɨʁɚʃɟ ɥɨɲɢʁɢɯ ɤɨɝɧɢɬɢɜɧɢɯ  ɩɨɫɬɢɝɧɭʄɚ ɭ ɞɨɦɟɧɭ ɦɟɦɨɪɢʁɟ ɢ ɛɪɡɢɧɟ 

ɩɪɨɰɟɫɭɢɪɚʃɚ ɢɧɮɨɪɦɚɰɢʁɚ ɧɟ ɫɚɦɨ ɤɨɞ ɨɫɨɛɚ ɫɬɚɪɢʁɢɯ ɨɞ 60 ɝɨɞɢɧɚ ɜɟʄ ɢ ɨɫɨɛɚ 

ɫɪɟɞʃɢɯ ɝɨɞɢɧɚ (89,90). 

ɉɪɢɫɭɫɬɜɨ ɦɟɬɚɛɨɥɢɱɤɢɯ ɚɛɧɨɪɦɚɥɧɨɫɬɢ, ɪɟɞɭɤɨɜɚɧ ɦɟɬɚɛɨɥɢɡɚɦ ɝɥɭɤɨɡɟ ɭ 

ɬɟɦɩɨɪɚɥɧɨɦ, ɩɚɪɢʁɟɬɚɥɧɨɦ ɢ ɩɪɟɮɪɨɧɬɚɥɧɨɦ ɤɨɪɬɟɤɫɭ ɭɫɬɚɧɨɜʂɟɧ ʁɟ ɢ ɤɨɞ ɤɨɝɧɢɬɢɜɧɨ 

ɨɱɭɜɚɧɢɯ, ɡɞɪɚɜɢɯ ɦɥɚђɢɯ (β9-γ9 ɝɨɞɢɧɚ) ɯɨɦɨɡɢɝɨɬɧɢɯ  ɧɨɫɢɥɚɰɚ ε4 ɚɥela (91).  

ɇɚɜɟɞɟɧɢ ɧɚɥɚɡɢ ɫɭ ɦɨɝɭʄɟ ɢɡɪɚɡ ɫɭɩɬɢɥɧɟ ɧɟɭɪɨɩɫɢɯɨɥɨɲɤɟ ɢ ɧɟɭɪɨɩɚɬɨɥɨɲɤɟ 

ɞɢɫɮɭɧɤɰɢʁɟ ɤɨʁɚ ɦɧɨɝɨ ɝɨɞɢɧɚ ɩɪɟɬɯɨɞɢ ɤɥɢɧɢɱɤɨɦ ɢɫɩɨʂɚɜɚʃɭ ɞɟɦɟɧɰɢʁɟ ɢɥɢ ɫɭ ɫɚ 

ɞɪɭɝɟ ɫɬɪɚɧɟ ɢɡɪɚɡ ɭɛɪɡɚɧɢʁɟɝ ɩɪɨɰɟɫɚ ɫɬɚɪɟʃɚ ɨɫɨɛɚ ɤɨʁɟ ɧɨɫɟ ɨɜɚʁ ɪɢɡɢɱɧɢ 

ɩɨɥɢɦɨɪɮɢɡɚɦ. 

 

1.3.3  ɉɨɥɢɦɨɪɮɢɡɚɦ ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ ɢ ɦɭɥɬɢɩɥɚ ɫɤɥɟɪɨɡɚ    

 

ɍ ɫɜɟɬɥɭ ɨɜɢɯ ɫɚɡɧɚʃɚ ɤɚɨ ɢ ɱɢʃɟɧɢɰɟ ɞɚ ɫɭ ɤɨɝɧɢɬɢɜɧɟ ɩɪɨɦɟɧɟ ɜɟɨɦɚ ɱɟɫɬɟ ɤɨɞ 

ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ, ɦɧɨɝɟ ɫɬɭɞɢʁɟ ɫɭ ɢɫɩɢɬɢɜɚɥɟ ɩɨɜɟɡɚɧɨɫɬ ɤɨɝɧɢɬɢɜɧɟ ɞɢɫɮɭɧɤɰɢʁɟ ɭ 

Ɇɋ ɫɚ ɩɪɢɫɭɫɬɜɨɦ ε4 ɚɥɟɥɚ ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ. ɋɬɚɜɨɜɢ ɫɭ ɤɨɧɬɪɚɜɟɪɡɧɢ.  Ɋɟɡɭɥɬɚɬɢ 

ɧɟɤɨɥɢɤɨ ɫɬɭɞɢʁɚ ɢɫɬɢɱɭ ɞɚ ɧɨɫɢɨɰɢ ɨɜɟ ɚɥɟɥɧɟ ɜɚɪɢʁɚɧɬɟ ɢɦɚʁɭ ɥɨɲɢʁɢ ɤɨɝɧɢɬɢɜɧɢ 

ɫɬɚɬɭɫ ɢ ɜɟʄɢ ɫɬɟɩɟɧ ɦɨɠɞɚɧɟ ɩɚɬɨɥɨɝɢʁɟ (67,92). Ɍɚɤɨђɟ ɫɟ ɤɨɞ ɨɜɟ ɝɪɭɩɟ ɨɛɨɥɟɥɢɯ ɨɞ 

Ɇɋ ɧɚɜɨɞɢ ɛɪɠɟ ɧɚɩɪɟɞɨɜɚʃɟ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɤɚɨ ɢ ɜɟʄɚ ɩɪɨɝɪɟɫɢʁɚ ɛɨɥɟɫɬɢ 

(67,93).  Ʉɚɨ ɪɟɥɚɬɢɜɧɨ ɤɨɧɡɢɫɬɟɧɬɚɧ ɧɚɥɚɡ ɭ ɧɟɤɨɥɢɤɨ ɫɬɭɞɢʁɚ ɢɡɞɜɚʁɚ ɫɟ ɩɨɜɟɡɚɧɨɫɬ  

ɩɪɢɫɭɬɧɨɫɬɢ ε4 ɚɥɟɥɚ ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ ɤɨɞ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ ɫɚ ɨɲɬɟʄɟʃɟɦ ɜɟɪɛɚɥɧɟ 
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ɦɟɦɨɪɢʁɟ. ɉɨɤɚɡɚɧɨ ʁɟ ɞɚ ʁɟ ɪɢɡɢɤ ɡɚ ɨɲɬɟʄɟʃɟ ɜɟɪɛɚɥɧɟ ɦɟɦɨɪɢʁɟ ɱɚɤ ɲɟɫɬ ɩɭɬɚ ɜɟʄɢ ɭ 

ɩɨɪɟђɟʃɭ ɫɚ ɨɛɨɥɟɥɢɦɚ ɤɨʁɢ ɧɢɫɭ ɧɨɫɢɨɰɢ, ɚ ɩɨɫɟɛɧɨ ɭ ɤɨɯɨɪɬɢ ɦɥɚђɢɯ ɨɛɨɥɟɥɢɯ 

ɧɨɫɢɥɚɰɚ ȺɉɈȿ- ε4 ɚɥɟɥ (94). 

Ɍɚɤɨђɟ ʁɟ ɢɫɩɢɬɢɜɚɧɚ  ɩɨɜɟɡɚɧɨɫɬ ɩɪɨɦɟɧɚ ɧɚ ɆɊ ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɫɚ Ɇɋ ɭ ɨɞɧɨɫɭ ɧɚ 

ɩɨɫɟɞɨɜɚʃɟ ɬʁ. ɨɞɫɭɫɬɜɨ ȺɉɈȿ ε4 . Ɉɩɬɟɪɟʄɟʃɟ Ɍ1 ɥɟɡɢʁɚɦɚ ɤɨʁɟ ɨɫɥɢɤɚɜɚʁɭ ɜɟʄɭ 

ɬɤɢɜɧɭ ɞɟɫɬɪɭɤɰɢʁɭ, ɛɢɥɚ ʁɟ ɡɧɚɱɚʁɧɨ ɜɟʄɟ ɤɨɞ ɧɨɫɢɥɚɰɚ ɨɜɟ ɚɥɟɥɧɟ ɜɚɪɢʁɚɧɬɟ ɤɚɨ ɢ 

ɩɪɨɰɟɧɚɬ ɬɡɜ. „ɐɪɧɢɯ ɪɭɩɚ“ (ɟɧɝ „black holes“) ɤɨʁɟ ɪɟɩɪɟɡɟɧɬɭʁɭ ɩɥɚɤ Ɇɋ ɭ ɯɪɨɧɢɱɧɨʁ 

ɮɚɡɢ ɢ ɝɨɜɨɪɟ ɭ ɩɪɢɥɨɝ ɚɤɫɨɧɫɤɟ ɞɟɫɬɪɭɤɰɢʁɟ ɢ ɢɪɟɜɟɪɡɢɛɢɥɧɨɝ ɨɲɬɟʄɟʃɚ (95,96).   

ɂɫɬɚ ɝɪɭɩɚ ɢɫɬɪɚɠɢɜɚɱɚ ɭ ɤɚɫɧɢʁɢɦ ɫɬɭɞɢʁɚɦɚ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ ɩɪɚʄɟʃɚ ɧɟ ɧɚɥɚɡɢ 

ɡɧɚɱɚʁɧɢʁɭ ɪɚɡɥɢɤɭ ɭ ɨɩɬɟɪɟʄɟʃɭ Ɍ1 ɥɟɡɢʁɚɦɚ ɧɢɬɢ  ɩɨɜɟʄɟɧ ɨɞɧɨɫ „ɰɪɧɢɯ ɪɭɩɚ“ ɭ 

ɨɞɧɨɫɭ ɧɚ ɩɪɢɫɭɫɬɜɨ ɢɥɢ ɨɞɫɭɫɬɜɨ ȺɉɈȿ ε4 ɚɥɚɥɚ ɤɚɞɚ ɫɭ ɩɨɪɟђɟɧɢ  ɢɧɢɰɢʁɚɥɧɢ ɆɊ 

ɧɚɥɚɡɢ. Ⱦɚʂɢɦ, ɬɪɨɝɨɞɢɲʃɢɦ ɩɪɚʄɟʃɟɦ ɪɚɡɜɨʁɚ ɬɤɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɤɨɞ ɢɫɬɟ ɝɪɭɩɟ Ɇɋ 

ɩɚɰɢʁɟɧɚɬɚ, ȺɉɈȿ ε4 ʁɟ ɢɞɟɧɬɢɮɢɤɨɜɚɧ ɤɚɨ ɡɧɚɱɚʁɧɢ ɩɪɟɞɢɤɬɨɪ ɩɪɨɦɟɧɚ ɭ ɜɨɥɭɦɟɧɭ 

ɦɨɡɝɚ (96).  ɉɪɢɫɭɫɬɜɨ ȺɉɈȿ ε4 ʁɟ ɩɨɜɟɡɚɧɨ ɫɚ ɜɟʄɨɦ ɝɨɞɢɲʃɨɦ ɫɬɨɩɨɦ ɪɟɞɭɤɰɢʁɟ 

ɦɨɠɞɚɧɨɝ ɜɨɥɭɦɟɧɚ ɤɚɨ ɢ ɜɟʄɢɦ ɝɨɞɢɲʃɢɦ  ɩɨɜɟʄɚʃɟɦ ɩɪɨɰɟɧɬɚ „ɰɪɧɢɯ ɪɭɩɚ“ ɤɚɨ ɢ 

ɨɩɚɞɚʃɟɦ N-ɚɰɟɬɢɥ ɚɫɩɚɪɬɚɬ (NAA)/ɤɪɟɚɬɢɧ ɨɞɧɨɫɚ ɧɚ ɆɊ ɫɩɟɤɬɪɨɫɤɨɩɢʁɢ ɤɨʁɢ ʁɟ 

ɦɚɪɤɟɪ ɧɟɭɪɨɧɫɤɨɝ ɢɧɬɟɝɪɢɬɟɬɚ (96, 97).                                                                                         

ɍ ɫɭɩɪɨɬɧɨɦ ɧɚɥɚɡɢ  ɫɤɨɪɢʁɢɯ ɫɬɭɞɢʁɚ ɧɢɫɭ ɩɨɬɜɪɞɢɥɢ ɩɨɫɬɨʁɚʃɟ ɡɧɚɱɚʁɧɢʁɢɯ ɪɚɡɥɢɤɚ ɭ 

ɩɨɝɥɟɞɭ ɩɪɢɫɭɫɬɜɚ ɢ ɬɟɠɢɧɟ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɫɚ Ɇɋ ɤɨʁɢ ɫɭ 

ɧɨɫɢɨɰɢ  ε4 ɚɥɟɥɚ ɭ ɨɞɧɨɫɭ ɧɚ ɧɟɧɨɫɢɨɰɟ ɨɜɨɝ ɩɨɥɢɦɨɪɮɢɡɦɚ (66, 98,99,100). 

Ɉɩɪɟɱɧɢ ɪɟɡɭɥɬɚɬɢ ɤɨɝɧɢɬɢɜɧɢɯ ɫɬɭɞɢʁɚ ɥɟɠɟ ɭ ʃɢɯɨɜɨʁ ɯɟɬɟɪɨɝɟɧɨɫɬɢ ɭ ɩɨɝɥɟɞɭ 

ɢɫɩɢɬɢɜɚɧɟ Ɇɋ ɩɨɩɭɥɚɰɢʁɟ, ɩɪɢɦɟɧɟ ɪɚɡɥɢɱɢɬɢɯ ɢɧɫɬɪɭɦɟɧɚɬɚ ɩɪɨɰɟɧɟ ɤɨɝɧɢɬɢɜɧɨɝ 

ɫɬɚɬɭɫɚ, ɤɚɨ ɢ ɪɚɡɥɢɱɢɬɨʁ ɞɟɮɢɧɢɰɢʁɢ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɬʁ. ɤɜɚɧɬɢɮɢɤɚɰɢʁɢ 

ɫɬɟɩɟɧɚ ɢ ɤɜɚɥɢɮɢɤɚɰɢʁɢ  ɩɫɢɫɭɫɬɜɚ / ɨɞɫɭɫɬɜɚ ɤɨɝɧɢɬɢɜɧɨɝ ɞɟɮɢɰɢɬɚ. 

ɂɦɚʁɭʄɢ ɭ ɜɢɞɭ ɫɜɟ ɧɚɜɟɞɟɧɨ ɤɚɨ ɢ ɱɢʃɟɧɢɰɭ ɞɚ ɫɟ ȺɉɈȿ ε4 ɞɨɜɨɞɢ ɭ ɜɟɡɭ ɫɚ 

ɪɟɦɢʁɟɥɢɧɢɡɚɰɢʁɨɦ, ɧɟɭɪɚɥɧɢɦ ɩɥɚɫɬɢɰɢɬɟɬɨɦ, ɢɦɮɥɚɦɚɬɨɪɧɢɦ ɩɪɨɰɟɫɢɦɚ ɭ ɦɨɡɝɭ ɤɚɨ 

ɢ ɧɟɭɪɨɞɟɝɟɧɟɪɚɰɢʁɨɦ ɧɟ ɫɦɟ ɫɟ ɡɚɧɟɦɚɪɢɬɢ ʃɟɝɨɜɚ ɭɥɨɝɚ ɭ ɩɚɬɨɮɢɡɢɨɥɨɝɢʁɢ ɦɨɠɞɚɧɨɝ, 

ɚ ɬɢɦɟ ɢ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɭ Ɇɋ.                                                                                   

ɂ ɞɚʂɟ ɨɫɬɚʁɟ ɧɟɞɨɭɦɢɰɚ ɭ ɩɨɝɥɟɞɭ ɞɢɪɟɤɬɧɨɝ ɟɮɟɤɬɚ ȺɉɈȿ- ε4 ɧɚ ɫɬɟɩɟɧ 

ɮɭɧɤɰɢɨɧɚɥɧɟ ɨɧɟɫɩɨɫɨɛʂɟɧɨɫɬɢ ɢ ɤɨɝɧɢɬɢɜɧɟ ɫɩɨɫɨɛɧɨɫɬɢ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ ɚɥɢ ʁɟ 

ɦɨɝɭʄɟ ɞɚ ɧɨɫɢɨɰɢ ȺɉɈȿ- ε4 ɢɩɚɤ ɢɦɚʁɭ ɩɨɜɟʄɚɧɭ ɫɤɥɨɧɨɫɬ ɤɚ ɦɨɠɞɚɧɨɦ ɨɲɬɟʄɟʃɭ ɭ 

Ɇɋ. 
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1.4. ɂɧɫɭɥɢɧ ɢ ɦɨɡɚɤ 

Ⱦɨ ɫɤɨɪɚ ɫɟ ɜɟɪɨɜɚɥɨ ɞɚ ʁɟ ɦɨɡɚɤ ɢɧɫɭɥɢɧ ɧɟ-ɫɟɧɡɢɬɢɜɧɢ ɨɪɝɚɧ. ɂɧɫɭɥɢɧɫɤɚ ɚɤɬɢɜɧɨɫɬ 

ʁɟ ɞɭɝɨ ɮɨɤɭɫɢɪɚɧɚ ɧɚ ʃɟɝɨɜɨ ɞɟɥɨɜɚʃɟ ɧɚ „ɤɥɚɫɢɱɧɟ“ ɢɧɫɭɥɢɧ ɫɟɧɡɢɬɢɜɧɟ ɨɪɝɚɧɟ ɧɚ 

ɩɟɪɢɮɟɪɢʁɢ ( ʁɟɬɪɚ,ɚɞɢɩɨɡɧɨ ɬɤɢɜɨ, ɦɢɲɢʄɢ) ɢ ɢɫɤʂɭɱɢɜɨ ɞɨɜɨђɟɧɚ ɭ ɜɟɡɭ ɫɚ 

ɪɟɝɭɥɚɰɢʁɨɦ ɝɥɭɤɨɡɧɟ ɯɨɦɟɨɫɬɚɡɟ.  

Ɇɟђɭɬɢɦ ɢɧɫɭɥɢɧɫɤɢ ɪɟɰɟɩɬɨɪ ɨɬɤɪɢɜɟɧ ʁɟ ɭ ɦɨɡɝɭ ɧɚʁɩɪɟ ɠɢɜɨɬɢʃɚ , ɚ ɩɨɬɨɦ ɢ ʂɭɞɢ. 

ɉɪɢɦɟʄɟɧɨ ʁɟ ɞɚ ʃɟɝɨɜɚ ɞɢɫɬɪɢɛɭɰɢʁɚ ɭ ɦɨɡɝɭ ɧɢʁɟ ɭɧɢɮɨɪɦɧɚ. Ɋɟɝɢɨɧɢ ɭ ɤɨʁɢɦɚ ʁɟ ʁɟ 

ʃɟɝɨɜɚ ɡɚɬɭɩʂɟɧɨɫɬ ɧɚʁɜɟʄɚ ɫɭ ɨɥɮɚɤɬɢɜɧɢ ɛɭɥɛɭɫ, ɯɢɩɨɬɚɥɚɦɭɫ, ɯɢɩɨɤɚɦɩɭɫ, 

ɰɟɪɟɛɟɥɭɦ, ɚɦɢɝɞɚɥɚ ɢ ɰɟɪɟɛɪɚɥɧɢ ɤɨɪɬɟɤɫ (101, 102). ɍɩɪɚɜɨ ɨɜɢ  ɪɟɝɢɨɧɢ ɫɭ ɧɚʁɜɢɲɟ 

ɭɤʂɭɱɟɧɢ ɭ ɩɪɨɰɟɫɟ ɪɟɝɭɥɚɰɢʁɟ ʂɭɞɫɤɨɝ ɩɨɧɚɲɚʃɚ, ɤɨɝɧɢɰɢʁɟ, ɭɧɨɫɚ ɯɪɚɧɟ, 

ɩɪɟɠɢɜʂɚɜɚʃɚ ɧɟɪɜɧɢɯ ʄɟɥɢʁɚ ɢ ɩɥɚɫɬɢɰɢɬɟɬɚ ɫɢɧɚɩɫɢ.   

ɂɧɫɭɥɢɧɫɤɢ ɪɟɰɟɩɬɨɪ ʁɟ ɭ ɜɟʄɨʁ ɤɨɧɰɟɧɬɪɚɰɢʁɢ ɡɚɫɬɭɩʂɟɧ ɭ ɧɟɭɪɨɧɢɦɚ ɭ ɨɞɧɨɫɭ ɧɚ 

ɝɥɢʁɭ, ɚ ɭɧɭɬɚɪ ɫɢɧɚɩɫɢ  ɧɚɥɚɡɢ ɫɟ ɧɚ ɩɨɫɬɫɢɧɚɩɬɢɱɤɨɦ ɧɢɜɨɭ (103). 

Ɋɟɰɟɩɬɨɪ ɩɪɢɩɚɞɚ ɮɚɦɢɥɢʁɢ ɪɟɰɟɩɬɨɪɫɤɢɯ ɬɢɪɨɡɢɧ ɤɢɧɚɡɚ ɢ ɫɚɫɬɨʁɢ ɫɟ ɢɡ ɞɜɟ 

ɟɤɫɬɪɚɰɟɥɭɥɚɪɧɟ ɢ ɞɜɟ ɬɪɚɧɫɦɟɦɛɪɚɧɫɤɟ ɫɭɛʁɟɞɢɧɢɰɟ. Ƚɟɧ ɤɨʁɢ ɤɨɞɢɪɚ ɯɭɦɚɧɢ 

ɢɧɫɭɥɢɧɫɤɢ ɪɟɰɟɩɬɨɪ ɧɚɥɚɡɢ ɫɟ ɧɚ ɯɪɨɦɨɡɨɦɭ 19ɪ 1γ.β-19ɪ1γ.γ. ɉɨɫɬɨʁɟ ɞɜɟ ɢɡɨɮɨɪɦɟ 

ɢɧɫɭɥɢɧɫɤɨɝ ɪɟɰɟɩɬɨɪɚ ɨɞ ɤɨʁɢɯ ɫɟ ɞɭɠɚ ɮɨɪɦɚ Ȼ ɧɚɥɚɡɢ ɧɚ ɩɟɪɢɮɟɪɢʁɢ ɞɨɤ ʁɟ ɭ ɦɨɡɝɭ 

ɡɚɫɬɭɩʂɟɧɚ ɤɪɚʄɚ, Ⱥ ɢɡɨɮɨɪɦɚ. ɇɢɜɨ ɟɤɫɩɪɟɫɢʁɟ ɢɧɫɭɥɢɧɫɤɨɝ ɪɟɰɟɩɬɨɪɚ ʁɟ ɞɟɥɨɦ 

ɪɚɡɜɨʁɧɨ ɞɟɬɟɪɦɢɧɢɫɚɧ, ɜɢɲɢ ɭ ɦɥɚɞɨɫɬɢ ɧɢɠɢ ɭ ɫɬɚɪɢʁɨʁ ɞɨɛɢ (102,103). 

ɉɪɢɫɭɫɬɜɨ ɢɧɫɭɥɢɧɫɤɨɝ ɪɟɰɟɩɬɨɪɚ ɭ ɦɨɡɝɭ ɫɟ ɢɡ ɩɨɱɟɬɤɚ ɧɢʁɟ ɛɚɲ ɧɚʁɛɨʂɟ ɪɚɡɭɦɟɥɨ. 

ɇɚɢɦɟ, ɧɚ ɩɟɪɢɮɟɪɧɨɦ ɧɢɜoɭ ɫɟ ʃɟɝɨɜɚ ɮɭɧɤɰɢʁɚ ɩɪɨɦɢɧɟɧɬɧɨ ɨɞɧɨɫɢɥɚ ɧɚ ɪɟɝɭɥɚɰɢʁɭ 

ɝɥɭɤɨɡɧɨɝ ɬɪɚɧɫɩɨɪɬɚ ɭ ʄɟɥɢʁɟ ɚɥɢ ɨɛɡɢɪɨɦ ɞɚ ʁɟ ɝɥɭɤɨɡɧɢ ɦɟɬɚɛɨɥɢɡɚɦ ɧɟɪɜɧɢɯ ʄɟɥɢʁɚ 

ɭɦɧɨɝɨɦɟ ɢɧɫɭɥɢɧ ɧɟɡɚɜɢɫɬɚɧ, ɩɨɫɬɚɜɢɥɨ ɫɟ ɩɢɬɚʃɟ ɭɥɨɝɟ ɢɧɫɭɥɢɧɫɤɨɝ ɪɟɰɟɩɬɨɪɚ ɢ 

ɢɧɫɭɥɢɧɚ ɭ ɦɨɡɝɭ. 

ɋɬɭɞɢʁɟ ɤɨʁɟ ɫɭ ɪɚђɟɧɟ ɧɚ ɬɡɜ. NIRKO ɦɢɲɟɜɢɦɚ ɤɨʁɢ ɫɭ ɢɧɚɤɬɢɜɢɪɚɧɢ (ɧɨɤɚɭɬɢɪɚɧɢ) ɡɚ 

ɢɧɫɭɥɢɧɫɤɢ ɪɟɰɟɩɬɨɪ  ɭ ɦɨɡɝɭ ɩɨɤɚɡɚɥe ɫɭ ɞɚ ɨɜɟ ɠɢɜɨɬɢʃɟ ɢɦɚʁɭ ɩɨɜɟʄɚɧ ɭɧɨɫ ɯɪɚɧɟ, 

ɝɨʁɚɡɧɨɫɬ, ɩɨɜɟʄɚɧɟ ɧɢɜɨɟ ɥɟɩɬɢɧɚ ɢ ɢɧɫɭɥɢɧɚ ɭ ɩɥɚɡɦɢ, ɢɧɫɭɥɢɧɫɤɭ ɪɟɡɢɫɬɟɧɰɢʁɭ, 

ɯɢɩɟɪɬɪɢɝɥɢɰɟɪɢɞɟɦɢʁɭ, ɨɲɬɟʄɟɧɭ ɫɩɟɪɦɚɬɨɝɟɧɟɡɭ ɢ ɫɚɡɪɟɜɚʃɟ ɮɨɥɢɤɭɥɚ ɢ ɩɨɪɟɦɟʄɚʁ ɭ 

ɭɱɟʃɭ ɢ ɩɚɦʄɟʃɭ (104). ɋɜɟ ɡɚʁɟɞɧɨ ɛɭɞɢ ɢɧɬɟɪɟɫɨɜɚʃɟ ɢ ɩɨɤɪɟʄɟ ʁɟɞɧɭ ɧɨɜɭ ɟɪɭ 

ɢɫɬɪɚɠɢɜɚʃɚ ɤɨʁɚ ɫɭ ɧɟɫɭɦʂɢɜɨ ɩɨɬɜɪɞɢɥɚ ɡɧɚɱɚʁ ɢɧɫɭɥɢɧɚ ɭ ɛɪɨʁɧɢɦ ɮɢɡɢɨɥɨɲɤɢɦ ɢ 

ɩɚɬɨɮɢɡɢɨɥɨɲɤɢɦ ɮɭɧɤɰɢʁɚɦɚ ɭ ɐɇɋ-ɭ, ɩɪɟɜɚɡɢɥɚɡɟʄɢ ʃɟɝɨɜɨ ɢɫɤʂɭɱɢɜɨ ɞɟɥɨɜɚʃɟ 

ɤɚɨ ɯɨɪɦɨɧɚ ɩɟɪɢɮɟɪɢʁɟ. 

ɋɥɟɞɟʄɟ ɩɢɬɚʃɟ ɤɨʁɟ ʁɟ ɩɨɤɪɟɧɭɥɨ ɧɢɡ ɞɢɥɟɦɚ ʁɟ ɨɞɚɤɥɟ ɢɧɫɭɥɢɧ ɭ ɦɨɡɝɭ?  
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ɋɦɚɬɪɚ ɫɟ ɞɚ ɢɧɫɭɥɢɧ ɭ ɦɨɡɚɤ ɞɨɥɚɡɢ ɫɚ ɩɟɪɢɮɟɪɢʁɟ  ɩɪɨɥɚɫɤɨɦ ɤɪɨɡ ɄɆȻ ɩɪɟɤɨ  

ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ, ɜɟɪɨɜɚɬɧɨ ɢɧɫɭɥɢɧ-ɪɟɰɟɩɬɨɪ ɩɨɫɪɟɞɨɜɚɧɢɦ ɬɪɚɧɫɩɨɪɬɨɦ (105). 

Њɟɝɨɜɚ ɥɨɤɚɥɧɚ ɫɢɧɬɟɡɚ ɭ ɦɨɡɝɭ ɞɨ ɞɚɧɚɫ ɧɢʁɟ ɞɨɤɚɡɚɧɚ ɢɚɤɨ ɫɭ ɫɬɭɞɢʁɟ ɤɨʁɟ ɫɭ 

ɤɨɪɢɫɬɢɥɟ ɢɦɭɧɨɪɟɤɬɢɜɧɟ ɦɟɬɨɞɟ ɡɚ ɞɟɬɟɤɰɢʁɭ ɢɧɫɭɥɢɧɚ ɭɫɬɚɧɨɜɢɥɟ ɩɪɢɫɭɬɜɨ ɢɧɫɭɥɢɧɚ 

ɢ ɐ ɩɟɩɢɞɚ ɭ ɧɟɪɜɧɨɦ ɬɤɢɜɭ ɤɚɞɚɜɟɪɚ. Ɍɚɤɨђɟ ʁɟ ɞɟɬɟɤɬɨɜɚɧɚ ɢ ɢɧɫɭɥɢɧɫɤɚ mRNA ɭ 

ɦɨɡɝɭ, ɚ ɨɜɭ ɯɢɩɨɬɟɡɭ ɫɭ  ɩɨɞɪɠɚɥɟ ɢ ɫɬɭɞɢʁɟ ɦɨɠɞɚɧɢɯ ʄɟɥɢʁɫɤɢɯ ɤɭɥɬɭɪɚ (103,105). 

ɇɚɜɟɞɟɧɢ ɧɚɥɚɡɢ ɡɚɯɬɟɜɚʁɭ ɛɭɞɭʄɟ ɩɨɬɜɪɞɟ ɤɪɨɡ ɧɨɜɚ ɢɫɬɪɚɠɢɜɚʃɚ.  

ɋɦɚɬɪɚ ɫɟ ɞɚ  ɢɧɫɭɥɢɧ ɭ ɢɧɬɟɪɫɬɢɰɢʁɚɥɧɭ ɬɟɱɧɨɫɬ ɦɨɡɝɚ ɞɟɥɨɦ ɞɨɫɩɟɜɚ ɩɪɟɤɨ 

ɰɟɪɟɛɪɨɫɩɢɧɚɥɧɟ ɬɟɱɧɨɫɬɢ (ɐɋɌ). ɂɧɫɭɥɢɧ ɩɪɨɥɚɡɢ ɤɪɜɧɨ-ɥɢɤɜɨɪɧɭ ɛɚɪɢʁɟɪɭ  ɩɪɟɤɨ 

ɡɚɫɢʄɟɧɨɝ ɬɪɚɧɫɩɨɪɬɧɨɝ ɫɢɫɬɟɦɚ ɧɚɫɭɩɪɨɬ ɝɪɚɞɢʁɟɧɬɭ, ɩɪɢ ɱɟɦɭ ʁɟ ɤɨɧɰɟɧɬɪɚɰɢʁɚ 

ɢɧɫɭɥɢɧɚ ʁɟ 10 ɞɨ β0 ɩɭɬɚ ɜɟʄɚ ɭ ɩɥɚɡɦɢ ɤɨɞ ɡɞɪɚɜɢɯ ɨɫɨɛɚ. Ɉɜɚʁ ɝɪɚɞɢʁɟɧɬ ʁɟ ɜɟʄɢ ɤɨɞ 

ɝɨʁɚɡɧɢɯ ɨɫɨɛɚ ɢ ɭ ɫɬɚʃɢɦɚ ɭ ɤɨʁɢɦɚ ɩɨɫɬɨʁɢ ɢɧɫɭɥɢɧɫɤɚ ɪɟɡɢɫɬɟɧɰɢʁɚ (ɂɊ) ɤɚɞɚ ʁɟ 

ɞɨɩɪɟɦɚʃɟ ɢɧɫɭɥɢɧɚ ɭ ɐɋɌ ɨɬɟɠɚɧɨ. (106,107) ɇɟ ɡɧɚ ɫɟ ɬɚɱɧɨ ɤɨʁɢ ʁɟ ɩɭɬ ɢɧɫɭɥɢɧɫɤɨɝ 

ɬɪɚɧɫɮɟɪɚ ɭ ɦɨɡɚɤ ɩɪɢɦɚɪɚɧ, ɞɚ ɥɢ ɩɪɟɤɨ ɄɆȻ ɢɥɢ ɯɨɪɢɨɢɞɧɨɝ ɩɥɟɤɫɭɫɚ ɚɥɢ ʁɟ ɜɪɥɨ 

ɜɟɪɨɜɚɬɧɨ ɞɚ ʁɟ ɟɧɞɨɬɟɥ ɭ ɬɨ ɭɤʂɭɱɟɧ. 

ɍɥɨɝɚ ɢɧɫɭɥɢɧɚ ɭ ɦɨɡɝɭ ʁɟ ɜɢɲɟɫɬɪɭɤɚ. ɂɧɫɭɥɢɧ ɫɚɦɨ ɞɟɥɨɦ ɢɦɚ ɭɬɢɰɚʁ ɧɚ ɰɟɪɟɛɪɚɥɧɢ 

ɝɥɭɤɨɡɧɢ ɦɟɯɚɧɢɡɚɦ. 

ɍ ɩɨɝɥɟɞɭ ɬɪɚɧɫɩɨɪɬɚ ɝɥɭɤɨɡɟ ɭ ɦɨɡɚɤ ɩɨɡɧɚɬɨ ʁɟ ɞɚ ʁɟ ɨɧ ɭɝɥɚɜɧɨɦ ɢɧɫɭɥɢɧ ɧɟɡɚɜɢɫɬɚɧ. 

Ɇɟɬɚɛɨɥɢɱɤɟ ɩɨɬɪɟɛɟ ɦɨɡɝɚ ɡɚ ɝɥɭɤɨɡɨɦ ɤɚɨ ɨɫɧɨɜɧɢɦ „ɝɨɪɢɜɢɦ“ ɫɭ ɨɛɟɡɛɟђɟɧɟ ʃɟɧɢɦ 

ɤɨɧɫɬɚɧɬɧɢɦ ɞɨɩɪɟɦɚʃɟɦ ɢɡ ɤɪɜɢ . ɉɭɬ ɝɥɭɤɨɡɟ ɞɨ ɜɟʄɢɧɟ ɧɟɭɪɨɧɚ ɩɨɫɪɟɞɨɜɚɧ ʁɟ ɝɥɭɤɨɡɧɢɦ 

ɬɪɚɧɫɩɨɪɬɟɪɨɦ  ȽɅɍɌ γ , ɞɨɤ ɝɥɢʁɚɥɧɟ ʄɟɥɢʁɟ ɢ ɦɨɠɞɚɧɟ ɟɧɞɨɬɟɥɧɟ ʄɟɥɢʁɟ ɡɚɜɢɫɟ ɨɞ ȽɅɍɌ1 

(108).  Ɉɜɚʁ ɜɟʄɢɧɫɤɢ ɝɥɭɤɨɡɧɢ ɬɪɚɧɫɩɨɪɬ ʁɟ ɢɧɫɭɥɢɧ ɧɟɡɚɜɢɫɬɚɧ. Ƚɥɭɬ 4 ɢ Ƚɥɭɬ 8 

ɬɪɚɧɫɩɨɪɬɟɪɢ ɤɨʁɢ ɫɭ ɢɧɫɭɥɢɧ ɡɚɜɢɫɧɢ ɫɭ ɪɚɫɩɨɪɟђɟɧɢ ɫɚɦɨ ɭ ɩɨʁɟɞɢɧɢɦ ɦɨɠɞɚɧɢɦ 

ɪɟɝɢɨɧɢɦɚ ɭɝɥɚɜɧɨɦ ɤɨɟɝɡɢɫɬɢɪɚʁɭʄɢ ɫɚ ɢɧɫɭɥɢɧɫɤɢɦ ɪɟɰɟɩɬɨɪɢɦɚ (ɯɢɩɨɤɚɦɩɭɫ, 

ɯɢɩɨɬɚɥɚɦɭɫ, ɨɥɮɚɤɬɢɜɧɢ ɛɭɥɛɭɫ, ɝɢɪɭɫ ɞɟɧɬɚɬɭɫ, ɤɨɪɬɟɤɫ) (109,110). 

Ɉɬɭɞɚ ʁɟ ɢɧɫɭɥɢɧɨɦ ɩɨɫɪɟɞɨɜɚɧɨ ɩɪɟɭɡɢɦɚʃɟ ɝɥɭɤɨɡɟ ɢɡɝɥɟɞɚ ɫɟɥɟɤɬɢɜɧɨ ɢ ɬɨ ɩɪɟɜɚɫɯɨɞɧɨ ɭ  

ɪɟɝɢɨɧɢɦɚ ɦɨɡɝɚ ɡɧɚɱɚʁɧɢɦ ɡɚ ɪɟɝɭɥɚɰɢʁɭ ɟɧɟɪɝɟɬɫɤɟ ɯɨɦɟɨɫɬɚɡɟ, ɭɱɟʃɚ ɢ ɩɚɦʄɟʃɚ. 

ɋɚ ɞɪɭɝɟ ɫɬɪɚɧɟ, ɦɟɯɚɧɢɡɦɢ ɤɨʁɢɦɚ ɢɧɫɭɥɢɧ, ɤɚɨ ɧɟɭɪɨɪɟɝɭɥɚɬɨɪɧɢ ɩɟɩɬɢɞ, ɨɫɬɜɚɪɭʁɟ 

ɫɜɨʁɟ ɰɟɧɬɪɚɥɧɟ ɟɮɟɤɬɟ ɞɨɜɨɞɟ ɫɟ ɭ ɜɟɡɭ ɫɚ ɢɧɫɭɥɢɧɫɤɨɦ ɪɟɰɟɩɬɨɪɫɤɨɦ ɟɤɫɩɪɟɫɢʁɨɦ, 

ɢɧɫɭɥɢɧɫɤɨɦ ɫɢɝɧɚɥɧɨɦ ɤɚɫɤɚɞɨɦ, ɧɟɭɪɨɬɪɚɧɫɦɢɬɟɪɫɤɨɦ ɟɤɫɩɪɟɫɢʁɨɦ ɢ ɦɨɞɭɥɚɰɢʁɨɦ 

ɜɢɲɟ ɚɫɩɟɤɚɬɚ ɧɟɭɪɨɢɧɮɥɚɦɚɬɨɪɧɨɝ ɨɞɝɨɜɨɪɚ (103,111). 
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ɉɨɤɚɡɚɧɨ ʁɟ ɞɚ ɢɧɫɭɥɢɧ ɭɬɢɱɟ ɧɚ ʄɟɥɢʁɫɤɭ ɩɪɨɥɢɮɟɪɚɰɢʁɭ ɢ ɞɢɮɟɪɟɰɢʁɚɰɢʁɭ ɭ ɐɇɋ-ɭ 

(112). ɍɫɬɚɧɨɜʂɟɧ ʁɟ ɢ ɢ ʃɟɝɨɜ ɧɟɭɪɨɩɪɨɬɟɤɬɢɜɧɢ ɟɮɟɤɚɬ  ɞɨɦɢɧɚɧɬɧɨ ɧɚɫɭɩɪɨɬ 

ɚɩɨɩɬɨɡɟ, ɬɨɤɫɢɱɧɨɫɬɢ ɛɟɬɚ ɚɦɢɥɨɢɞɚ, ɨɤɫɢɞɚɬɢɜɧɨɝ ɫɬɪɟɫɚ ɢ ɢɫɯɟɦɢʁɟ (113,114). 

ɐɟɧɬɪɚɥɧɨ ɞɟɥɨɜɚʃɟ ɢɧɫɭɥɢɧɚ  ɪɟɝɭɥɢɲɟ ɩɨɧɚɲɚʃɟ ɭ ɜɟɡɢ ɫɚ ɭɡɢɦɚʃɟɦ ɯɪɚɧɟ, ɬɟɥɟɫɧɭ 

ɬɟɠɢɧɭ, ɩɟɪɢɮɟɪɧɢ ɦɟɬɚɛɨɥɢɡɚɦ, ɩɨɛɨʂɲɚɜɚ ɢɧɫɭɥɢɧɫɤɭ ɫɟɧɡɢɬɢɜɧɨɫɬ ɰɟɥɨɝ ɬɟɥɚ, 

ɭɬɢɱɟ ɧɚ ɪɟɩɪɨɞɭɤɬɢɜɧɟ ɢ ɤɨɝɧɢɬɢɜɧɟ ɮɭɧɤɰɢʁɟ (115). 

ɋɦɚɬɪɚ ɫɟ ɞɚ ʁɟ ɦɨɞɭɥɚɰɢʁɚ ɩɟɪɢɮɟɪɧɨɝ ɦɟɬɚɛɨɥɢɡɦɚ ɫɢɝɧɚɥɢɦɚ ɢɡ ɦɨɡɝɚ ɨɦɨɝɭʄɟɧɚ 

ɩɨɫɪɟɞɫɬɜɨɦ ɚɭɬɨɧɨɦɧɨɝ ɧɟɪɜɧɨɝ ɫɢɫɬɟɦɚ ɢ ɯɨɪɦɨɧɫɤɨɝ ɞɟɥɨɜɚʃɚ (116). 

 

 

1.4.1 ɂɧɫɭɥɢɧɫɤɚ ɪɟɡɢɫɬɟɧɰɢʁɚ 

 

ɉɨɞ ɩɨʁɦɨɦ ɂɊ ɩɨɞɪɚɡɭɦɟɜɚ ɫɟ ɨɲɬɟʄɟɧɚ, ɫɦɚʃɟɧɚ, ɫɩɨɫɨɛɧɨɫɬ ɢɧɫɭɥɢɧɚ ɤɚɨ ɟɧɞɨɝɟɧɨɝ 

ɬɚɤɨ ɢ ɟɝɡɨɝɟɧɨɝ ɞɚ ɫɬɢɦɭɥɢɲɟ ɢɫɤɨɪɢɲʄɚɜɚʃɟ ɝɥɭɤɨɡɟ ɭ ɬɤɢɜɢɦɚ ɢ ɫɦɚɬɪɚ ɫɟ ɩɪɟɬɟɱɨɦ 

ɞɢʁɚɛɟɬɟɫ ɦɟɥɢɬɭɫɚ (ȾɆ) ɬɢɩ β . 

ɋɦɚʃɟɧɚ ɫɟɧɡɢɬɢɜɧɨɫɬ ɬɤɢɜɚ ɧɚ ɢɧɫɭɥɢɧ ɩɨɤɪɟʄɟ ɦɚɥɚɞɚɩɬɢɜɧɟ ɦɟɯɚɦɢɡɦɟ ɫɚ ɬɟɠʃɨɦ 

ɞɚ ɨɞɪɠɢ ɨɩɬɢɦɚɥɧɟ ɧɢɜɨɟ ɝɥɭɤɨɡɟ ɭ ɤɪɜɢ ɢ ɫɚɱɭɜɚ ɯɨɦɟɨɫɬɚɡɭ (117). Ȼɟɬɚ ʄɟɥɢʁɟ 

ɩɚɧɤɪɟɚɫɚ ɞɨɛɢʁɚʁɭ ɫɢɝɧɚɥ ɞɚ ɥɭɱɟ ɜɢɲɟ ɢɧɫɭɥɢɧɚ ɨɛɡɢɪɨɦ ɞɚ ʁɟ ɚɤɰɢʁɚ ɢɧɫɭɥɢɧɚ ɧɚ 

ɦɟɬɚɛɨɥɢɡɚɦ ɝɥɭɤɨɡɟ ɫɥɚɛɚ. ɏɢɩɟɪɢɧɫɭɥɢɧɟɦɢʁɚ ɩɪɢɜɪɟɦɟɧɨ ɨɞɪɠɚɜɚ ɟɭɝɥɢɤɟɦɢʁɭ. 

ȼɪɟɦɟɧɨɦ ɛɟɬɚ ʄɟɥɢʁɟ ɩɨɫɬɚʁɭ ɫɜɟ ɦɚʃɟ ɫɩɨɫɨɛɧɟ ɞɚ ɫɟ ɧɨɫɟ ɫɚ ɩɟɪɦɚɧɟɧɬɧɨɦ 

ɫɬɢɦɭɥɚɰɢʁɨɦ ɝɥɭɤɨɡɟ ɢ ɤɚɨ ɪɟɡɭɥɬɚɬ ɫɟ ʁɚɜʂɚ ɩɨɪɚɫɬ ɝɥɢɤɟɦɢʁɟ. Ʉɚɨ ɤɪɚʁʃɢ ɢɫɯɨɞ 

ɧɚɫɬɚʁɟ ɯɢɩɟɪɢɧɫɭɥɢɧɟɦɢʁɚ ɢ ɯɢɩɟɪɝɥɢɤɟɦɢʁɚ. ɍ ɞɚʂɟɦ ɬɨɤɭ cɜɚɤɢ ɨɞ ɨɜɢɯ ɢɫɯɨɞɚ, ɫɚ 

ɫɜɨʁɟ ɫɬɪɚɧɟ, ɞɨɜɨɞɢ ɞɨ ɞɚʂɢɯ ɩɨɪɟɦɟʄɚʁɚ ɯɨɦɟɨɫɬɚɬɫɤɨɝ ɫɢɫɬɟɦɚ.  

Ɍɪɚɫɩɨɪɬ ɢɧɫɭɥɢɧɚ ɭ ɐɇɋ  ɤɨɦɩɪɨɦɢɬɨɜɚɧ ʁɟ ɭ ɫɬɚʃɢɦɚ ɤɨʁɚ ɫɟ ɨɞɥɢɤɭʁɭ ɫɦɚʃɟɧɨɦ 

ɢɧɫɭɥɢɧɫɤɨɦ ɫɟɧɡɢɬɢɜɧɨɲʄɭ(ɂɋ) ɢ ɂɊ ɧɚ ɩɟɪɢɮɟɪɢʁɢ ɲɬɨ ɫɟ ɞɨɜɨɞɢ ɭ ɜɟɡɭ ɫɚ ɩɨʁɦɨɦ 

ɦɨɠɞɚɧɟ ɢɧɫɭɥɢɧɫɤɟ ɪɟɡɢɫɬɟɧɰɢʁɟ (118) . 

Ⱥɤɭɬɧɨ ɩɨɜɢɲɟʃɟ ɧɢɜɨɚ ɩɟɪɢɮɟɪɧɨɝ ɢɧɫɭɥɢɧɚ ɛɢɜɚ ɩɪɚʄɟɧɨ ʃɟɝɨɜɢɦ ɩɨɜɟʄɚʃɟɦ ɢ ɭ 

ɐɋɌ (119).  Ɇɟђɭɬɢɦ, ɩɚɪɚɞɨɤɫɚɥɧɨ, ɩɟɪɡɢɫɬɟɧɬɧɚ ɯɢɩɟɪɢɧɫɭɥɢɧɟɦɢʁɚ ɞɨɜɨɞɢ ɞɨ 

ɧɢɫɯɨɞɧɟ ɪɟɝɭɥɚɰɢʁɟ ɢɧɫɭɥɢɧɫɤɢɯ ɪɟɰɟɩɬɨɪɚ ɢ ɪɟɞɭɤɭʁɟ ɬɪɚɧɫɩɨɪɬ ɢɧɫɭɥɢɧɚ ɭ ɦɨɡɚɤ. 

ɋɬɨɝɚ, ɯɪɨɧɢɱɧɚ ɩɟɪɢɮɟɪɧɚ ɯɢɩɟɪɢɧɫɭɥɢɧɟɦɢʁɚ ɭ ɫɤɥɨɩɭ ɂɊ ɦɨɠɟ ɪɟɡɭɥɬɨɜɚɬɢ 

ɯɢɩɨɢɧɫɭɥɢɧɟɦɢʁɨɦ ɭ ɐɇɋ-ɭ (120). 

ɉɨʁɚɦ ɦɨɠɞɚɧɟ ɂɊ ɩɨɜɟɡɭʁɟ ɫɟ ɫɚ ɩɟɪɢɮɟɪɧɨɦ ɂɊ ɢ ɯɪɨɧɢɱɧɨɦ ɯɢɩɟɪɢɧɫɭɥɢɧɟɦɢʁɨɦ ɤɨʁɨʁ 

ɞɨɩɪɢɧɨɫɟ ɫɬɚɪɟʃɟ, ɝɨʁɚɡɧɨɫɬ, ɞɢɫɥɢɩɢɞɟɦɢʁɚ. Ɍɚɤɨђɟ ɩɨɫɬɨʁɟ ɢɦɩɥɢɤɚɰɢʁɟ ɞɚ ɛɢ ɦɨɠɞɚɧɚ 
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ɢɧɫɭɥɢɧɫɤɚ ɪɟɡɢɫɬɟɧɰɢʁɚ ɦɨɝɥɚ ɛɢɬɢ ɞɟɬɟɪɦɢɧɢɫɚɧɚ jɨɲ ɭ ɮɟɬɚɥɧɨɦ ɩɟɪɢɨɞɭ ɦɚɬɟɪɚɥɧɢɦ 

ɦɟɬɚɛɨɥɢɱɤɢɦ ɩɨɪɟɦɟʄɚʁɢɦɚ ɤɨʁɢ ɢɧɬɟɪɪɟɚɝɭʁɭ ɫɚ ɮɟɬɚɥɧɢɦ ɦɨɡɝɨɦ. ɉɪɟɬɩɨɫɬɚɜʂɚ ɫɟ ɞɚ ɛɢ 

ɩɨɬɨɦɰɢ ɦɚʁɤɢ ɫɚ ɝɟɫɬɚɰɢɨɧɢɦ  ɞɢʁɚɛɟɬɟɫɨɦ ɦɨɝɥɢ ɭ ɞɚʂɟɦ ɠɢɜɨɬɭ ɛɢɬɢ ɩɪɟɞɢɫɩɨɧɢɪɚɧɢ ɡɚ 

ɪɚɡɜɨʁ ɝɨʁɚɡɧɨɫɬɢ ɢɥɢ ȾɆ ɬɢɩ β (115). 

ɋɚ ɞɪɭɝɟ ɫɬɪɚɧɟ ʁɚɫɧɚ ʁɟ ɜɟɡɚ ɢɡɦɟђɭ ɜɢɫɰɟɪɚɥɧɨɝ ɦɚɫɧɨɝ ɬɤɢɜɚ ɢ ɩɨɫɬɨʁɚʃɚ ɦɨɠɞɚɧɟ ɂɊ. Јɨɲ 

ɭɜɟɤ ɧɢʁɟ ʁɚɫɧɨ ɞɚ ɥɢ ɭɜɟʄɚɧɨ ɦɚɫɧɨ ɬɤɢɜɨ ɞɨɩɪɢɧɨɫɢ ɧɚɫɬɚɧɤɭ  ɦɨɠɞɚɧɟ ɂɊ ɢɥɢ ɨɛɪɧɭɬɨ  

ɦɨɠɞɚɧɚ ɂɊ ɜɨɞɢ ɩɨɜɟʄɚɧɨɦ ɧɚɝɨɦɢɥɚɜɚʃɭ ɜɢɫɰɟɥɚɪɧɢɯ ɞɟɩɨɚ ɦɚɫɬɢ. 

ɉɨɜɟʄɚɧ ɧɢɜɨ ɫɥɨɛɨɞɧɨɯ ɡɚɫɢʄɟɧɢɯ ɦɚɫɧɢɯ ɤɢɫɟɥɢɧɚ ɤɨɞ ɝɨʁɚɡɧɢɯ ɨɫɨɛɚ ɭɞɪɭɠɟɧ ʁɟ ɫɚ 

ɫɦɚʃɟɧɨɦ ɂɋ ɦɨɡɝɚ (115, 121). 

Ɇɟɯɚɧɢɡɚɦ ɨɜɟ ɜɟɡɟ ɧɢʁɟ ɭ ɩɨɬɭɧɨɫɬɢ ʁɚɫɚɧ ɚɥɢ ɫɟ ɫɦɚɬɪɚ ɞɚ ɫɟ ɞɟɥɨɦ ɨɞɜɢʁɚ ɧɚ ɧɢɜɨɭ 

ɫɩɟɰɢɮɢɱɧɨɝ ɪɟɰɟɩɬɨɪɚ ɤɨʁɢ ɫɟɥɟɤɬɢɜɧɨ ɜɟɡɭʁɟ ɡɚɫɢʄɟɧɟ ɫɥɨɛɨɞɧɟ ɦɚɫɧɟ ɤɢɫɟɥɢɧɟ. ɋɚ ɞɪɭɝɟ 

ɫɬɪɚɧɟ ɧɚɜɨɞɢ ɫɟ ɢ ɦɨɝɭʄɚ ɭɥɨɝɚ ɥɟɩɬɢɧɚ, ɩɟɩɬɢɞɧɨɝ ɯɨɪɦɨɧɚ ɩɨɪɟɤɥɨɦ ɢɡ ɦɚɫɧɢɯ ʄɟɥɢʁɚ. 

Ʌɟɩɬɢɧ ʁɟ ɩɨɜɟʄɚɧ ɤɨɞ ɝɨʁɚɡɧɢɯ ɨɫɨɛɚ ɢ ɫɦɚɬɪɚ ɫɟ ɞɚ ɛɢ ʃɟɝɨɜɨ ɦɟђɭɞɟɥɨɜɚʃɟ ɫɚ ɢɧɫɭɥɢɧɨɦ ɭ 

ɧɟɭɪɨɧɫɤɢɦ ɫɢɝɧɚɥɧɢɦ ɩɪɨɰɟɫɢɦɚ ɭ ɫɩɟɰɢɮɢɱɧɢɦ ɪɟɝɢɨɧɢɦɚ ɦɨɡɝɚ ɦɨɝɥɨ ɛɢɬɢ ɭɩɥɟɬɟɧɨ ɭ 

ɧɚɫɬɚɧɚɤ ɦɨɠɞɚɧɟ ɂɊ (122). Ƚɟɧɟɬɫɤɚ ɩɪɟɞɢɫɩɨɡɢɰɢʁɚ ʁɟ ʁɨɲ ʁɟɞɧɚ ɞɟɬɟɪɦɢɧɚɧɬɚ ɦɨɠɞɚɧɟ 

ɂɋ. Ƚɟɧɫɤɢ ɩɨɥɢɦɨɪɮɢɡɦɢ ɢɞɟɧɬɢɮɢɤɨɜɚɧɢ ɤɚɨ ɪɢɡɢɤɨ ɮɚɤɬɨɪɢ ɫɭ ɂɧɫɭɥɢɧ ɪɟɰɟɩɬɨɪ 

ɫɭɩɫɬɪɚɬ 1 (IRS1), FTO (ɟɧɝ. fat mass and obesity associated-FTO), ɩɨɥɢɦɨɪɮɢɡɚɦ ɥɨɰɢɪɚɧ ɭ 

ɧɟɩɨɫɪɟɞɧɨʁ ɛɥɢɡɢɧɢ ЦОХКnoМortТn 4 rОМОptor (MC4R) РОnɚ. ȿɮɟɤɚɬ ɢɧɫɭɥɢɧɚ ɧɚ ɦɟɦɨɪɢʁɫɤɟ 

ɮɭɧɤɰɢʁɟ ɦɨɞɭɥɢɫɚɧ ʁɟ ɢ ȺɉɈȿ ɟ4 ɩɨɥɢɦɨɪɮɢɡɦɨɦ (115,123). 

Ⱦɚ ɥɢ ɫɭ ɩɟɪɢɮɟɪɧɚ ɂɊ ɢ ɦɨɠɞɚɧɚ ɂɊ ɤɨɦɩɨɧɟɧɬɟ ɢɫɬɟ ɛɨɥɟɫɬɢ ɢɥɢ ɩɨɫɬɨʁɟ ɧɟɡɚɜɢɫɧɨ ʁɟɞɧɚ 

ɨɞ ɞɪɭɝɟ, ɩɪɟɞɦɟɬ ʁɟ ɚɤɬɭɟɥɧɨɝ  ɢɧɬɟɪɟɫɨɜɚʃɚ  ɢ ɛɭɞɭʄɢɯ ɢɫɬɪɚɠɢɜɚʃɚ.   

 

 

1.4.2 ɂɧɫɭɥɢɧ ɢ ɤɨɝɧɢɰɢʁɚ 

 

ɉɪɟɝɥɟɞɨɦ ɥɢɬɟɪɚɬɭɪɟ ɧɚɢɥɚɡɢɦɨ ɧɚ ɛɪɨʁɧɚ ɢɫɬɪɚɠɢɜɚʃɚ  ɤɨʁɚ ɭɩɭʄɭʁɭ ɧɚ ɩɨɜɟɡɚɧɨɫɬ  

ɂɊ ɫɚ ɩɨɜɟʄɚɧɢɦ ɪɢɡɢɤɨɦ ɨɛɨʂɟɜɚʃɚ ɨɞ ȺȾ  ɢ ɫɭɝɟɪɢɲɭ ʃɟɧɭ ɡɧɚɱɚʁɧɭ ɭɥɨɝɭ ɭ 

ɩɚɬɨɮɢɡɢɨɥɨɲɤɨɦ ɩɪɨɰɟɫɢɦɚ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɭ ȺȾ (124,125).  

ȿɩɢɞɟɦɢɨɥɨɲɤɟ ɫɬɭɞɢʁɟ ɫɭ ɭɤɚɡɚɥɟ ɞɚ ɨɫɨɛɟ ɫɚ  ɝɥɭɤɨɡɧɨɦ ɢɧɬɨɥɟɪɚɧɰɢʁɨɦ ɢ 

ɧɚɪɭɲɟɧɨɦ ɢɧɫɭɥɢɧɫɤɨɦ ɫɟɤɪɟɰɢʁɨɦ ɤɚɨ ɢ ȾɆ ɬɢɩβ ɢɦɚʁɭ ɡɧɚɱɚʁɧɨ ɩɨɜɟʄɚɧ ɪɢɡɢɤ ɡɚ 

ɧɚɫɬɚɧɚɤ ȺȾ. ɉɪɢɫɭɫɬɜɨ ȾɆ ɬɢɩ β ɭɞɜɨɫɬɪɭɱɭʁɟ ɪɢɡɢɤ ɡɚ ɧɚɫɬɚɧɚɤ ȺȾ (1 26).   

Ʉɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ ɭɬɜɪђɟɧɨ ʁɟ ɤɨɞ ɛɨɥɟɫɧɢɤɚ ɤɚɤɨ ɫɚ ȾɆ ɬɢɩ β ɬɚɤɨ ɢ ɫɚ ȾɆ ɬɢɩ1. 

(120,127)  Ʌɨɧɝɢɬɭɞɢɧɚɥɧɟ ɫɬɭɞɢʁɟ ɫɭ ɭɤɚɡɚɥɟ ɞɚ ɨɫɨɛɟ ɫɚ ȾɆ ɬɢɩ β, ɝɨʁɚɡɧɨɲʄɭ ɢ 
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ɞɢɫɥɢɩɢɞɟɦɢʁɨɦ ɭ ɤɚɫɧɢʁɟɦ ɬɨɤɭ ɱɟɲʄɟ ɪɚɡɜɢʁɚʁɭ ɛɥɚɝɢ ɤɨɝɧɢɬɢɜɧɢ ɩɨɪɟɦɟʄɚʁ ɢ 

ɞɟɦɟɧɰɢʁɭ (127, 128).  ɂɊ ʁɟ ɮɚɤɬɨɪ ɪɢɡɢɤɚ ɡɚ ɧɚɫɬɚɧɚɤ ȺȾ ɧɟɡɚɜɢɫɧɨ ɨɞ ɬɨɝɚ ɞɚ ɥɢ 

ɢɦɚʁɭ ȾɆ ɬɢɩβ ɢɥɢ ɧɟ. ɋɬɨɝɚ ʁɟ ɢɧɫɭɥɢɧɫɤɚ ɪɟɡɢɫɬɟɧɰɢʁɚ ɭ ɫɬɜɚɪɢ ɡɚʁɟɞɧɢɱɤɢ ɢɦɟɧɢɬɟʂ 

ɡɚ ɨɛɚ ɨɛɨʂɟʃɚ ɢ ɦɨɠɟ ɝɨɞɢɧɚɦɚ ɞɚ ɩɪɟɞɯɨɞɢ ɢɫɩɨʂɚɜɚʃɭ ʁɚɫɧɨɝ ȾɆ ɬɢɩβ ɢ ɦɨɝɭʄɟ 

ɤɥɢɧɢɱɤɢ ʁɚɫɧɟ ȺȾ .  

Oɞ ɫɤɨɪɚ ʁɟ ɭɜɟɞɟɧ ɤɨɧɰɟɩɬ ɤɨʁɢ ɫɦɚɬɪɚ ɞɚ ʁɟ ȺȾ  ɦɟɬɚɛɨɥɢɱɤɚ ɛɨɥɟɫɬ ɫɚ ɧɚɪɭɲɟɧɢɦ 

ɟɧɟɪɝɟɬɫɤɢɦ ɦɟɬɚɛɨɥɢɡɦɨɦ ɢ ɢɫɤɨɪɢɲʄɚɜɚʃɟɦ ɝɥɭɤɨɡɟ ɭ ɦɨɡɝɭ, ɭ ɱɢʁɨʁ ɨɫɧɨɜɢ ɥɟɠɟ 

ɦɨɠɞɚɧɚ ɪɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɢɧɫɭɥɢɧ ɢ ɢɧɫɭɥɢɧɭ ɫɥɢɱɚɧ ɮɚɤɬɨɪ ɪɚɫɬɚ (128). 

Јɨɲ ɭ ɪɚɧɢɦ ɫɬɚɞɢʁɭɦɢɦɚ ȺȾ ɩɨɫɬɨʁɢ ɫɦɚʃɟɧɨ ɢɫɤɨɪɢɲʄɚɜɚʃɟ ɝɥɭɤɨɡɟ, ɞɟɮɢɰɢɬ ɭ 

ɢɧɫɭɥɢɧɫɤɢɦ ɫɢɝɧɚɥɧɢɦ ɩɪɨɰɟɫɢɦɚ ɤɚɨ ɢ ɢɧɫɭɥɢɧ ɡɚɜɢɫɧɨʁ ɝɟɧɫɤɨʁ ɟɤɫɩɪɟɫɢʁɢ (129). 

ɉɪɟɞɩɨɫɬɚɜʂɚ ɫɟ ɞɚ ɩɟɪɢɮɟɪɧa ɂɊ ɞɨɩɪɢɧɨɫɢ  ɧɚɫɬɚɧɤɭ ɦɨɠɞɚɧɟ ɂɊ ɞɨɜɨɞɟʄɢ ɞɨ  

ɪɟɞɭɤɰɢʁɟ ɧɢɜɨɚ ɦɨɠɞɚɧɨɝ ɢɧɫɭɥɢɧɚ ɲɬɨ ɧɚ ɞɚʂɟ ɮɢɝɭɪɢɪɚ ɭ ɩɪɨɰɟɫɢɦɚ 

ɧɟɭɪɨɞɟɝɟɧɟɪɚɰɢʁɟ ɢ ɧɟɭɪɨɢɧɮɥɚɦɚɰɢʁɟ. 

ɋɬɭɞɢʁɟ ɧɚ ɡɞɪɚɜɢɦ ɞɨɛɪɨɜɨʂɰɢɦɚ ɤɚɨ ɢ ɧɚ ɨɛɨɥɟɥɢɦɚ ɢɞ ȺȾ ɩɨɤɚɡɚɥɟ ɫɭ ɞɚ ɚɤɭɬɧɢ 

ɩɨɪɚɫɬ ɧɢɜɨɚ ɢɧɫɭɥɢɧɚ ɭ ɩɥɚɡɦɢ ɭɡ ɨɱɭɜɚʃɟ ɟɭɝɥɢɤɟɦɢʁɟ ɩɨɛɨʂɲɚɜɚ ɜɟɪɛɚɥɧɭ 

ɦɟɦɨɪɢʁɭ ɢ ɫɟɥɟɤɬɢɜɧɭ ɩɚɠʃɭ. Ɍɚɤɨђɟ ɚɤɭɬɧɚ ɢ ɯɪɨɧɢɱɧɚ  ɢɧɬɪɚɧɚɡɚɥɧɚ 

ɚɞɦɢɧɢɫɬɪɚɰɢʁɚ ɢɧɫɭɥɢɧɚ ɤɨɞ ɨɛɨɥɟɥɢɯ ɨɞ ȺȾ ɤɨʁɚ ɞɨɜɨɞɢ ɞɨ ɞɢɪɟɤɬɧɨɝ ɩɨɪɚɫɬɚ 

ɢɧɫɭɥɢɧɚ ɭ ɐɋɌ, ɛɟɡ ɪɟɩɟɪɤɭɫɢʁɚ ɧɚ ɧɢɜɨɟ ɩɟɪɢɮɟɪɧɨɝ ɢɧɫɭɥɢɧɚ ɢ ɝɥɭɤɨɡɟ, ɪɟɡɭɥɬɨɜɚɥɚ 

ʁɟ ɡɧɚɱɚʁɧɢɦ ɩɨɛɨʂɲɚʃɟɦ ɤɨɝɧɢɬɢɜɧɢɯ ɫɩɨɫɛɧɨɫɬɢ, ɩɪɟɜɚɫɯɨɞɧɨ ɦɟɦɨɪɢʁɫɤɢɯ 

ɮɭɧɤɰɢʁɚ (119,125). 
 

Ɇɨɝɭʄɢ ɦɟɯɚɧɢɡɦɢ ɤɨʁɢɦɚ ɢɧɫɭɥɢɧ ɞɟɥɭjɟ ɧɚ ɦɟɦɨɪɢʁɭ ɢ ɞɪɭɝɟ ɤɨɝɧɢɬɢɜɧɟ ɮɭɧɤɰɢʁɟ:  

 Ɏɭɧɤɰɢɨɧɚɥɧɟ ɩɪɨɦɟɧɟ ɢɧɫɭɥɢɧɫɤɨɝ ɪɟɰɟɩɬɨɪɚ ɭ  ɪɟɝɢʁɢ ɯɢɩɨɤɚɦɩɭɫɚ, ɤɨʁɟ ɫɭ 

ɢɧɞɭɤɨɜɚɧɟ ɩɪɨɰɟɫɨɦ ɭɱɟʃɚ. 

 ɂɧɫɭɥɢɧ ɭɬɢɱɟ ɧɚ ɩɪɨɰɟɫ ɞɭɝɨɬɪɚʁɧɟ ɩɨɬɟɧɰɢʁɚɰɢʁɟ ɤɨʁɚ ɪɟɩɪɟɡɟɧɬɭʁɟ ɰɟɥɭɥɚɪɧɢ 

ɦɨɞɟɥ ɭɱɟʃɚ ɩɨɫɪɟɞɫɬɜɨɦ N-methyl-D-aspartate (NMDA) ɪɟɰɟɩɬɨɪɫɤɟ ɟɤɫɩɪɟɫɢʁɟ.  

 Ⱦɟɥɨɜɚʃɟ ɧɚ ɦɨɠɞɚɧɢ ɝɥɭɤɨɡɧɢ ɦɟɬɚɛɨɥɢɡɚɦ ɭ ɫɟɥɟɤɬɢɜɧɢɦ ɦɨɠɞɚɧɢɦ 

ɪɟɝɢɨɧɢɦɚ ɦɟђɭ ɤɨʁɢɦɚ ʁɟ ɯɢɩɨɤɚɦɩɭɫ, ɰɟɪɟɛɪɚɥɧɢ ɤɨɪɬɟɤɫ, ɰɟɪɟɛɟɥɭɦ 

(ɩɨɫɪɟɞɫɬɜɨɦ ɢɧɫɭɥɢɧ ɡɚɜɢɫɧɢɯ ɝɥɭɤɨɡɧɢɯ ɬɪɚɧɫɩɨɪɬɟɪɚ ȽɅɍɌ 4 ɢ ȽɅɍɌ 8) 

 Ⱦɟɥɨɜɚʃɟɦ ɧɚ ɧɟɭɪɨɬɪɚɧɫɦɢɬɟɪɫɤɭ ɚɤɬɢɜɧɨɫɬ, ɭ ɩɪɜɨɦ ɪɟɞɭ ɧɚ ɯɨɥɢɧɟɪɝɢɱɤɢ ɢ 

ɧɨɪɚɞɪɟɧɟɪɝɢɱɤɭ. (130) 
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Ɇɨɠɞɚɧɚ ɪɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɢɧɫɭɥɢɧ ɢ ɢɧɫɭɥɢɧɭ ɫɥɢɱɚɧ ɮɚɤɬɨɪ ɪɚɫɬɚ ɞɨɜɨɞɢ ɫɟ ɭ ɜɟɡɭ ɫɚ 

ɩɪɨɰɟɫɨɦ  ɧɟɭɪɨɞɟɝɟɧɟɪɚɰɢʁɟ ɢ ɧɟɭɪɨɢɧɮɥɚɦɚɰɢʁɟ ɭ ɐɇɋ-ɚ  ɭ ɨɤɜɢɪɭ ɤɨʁɢɯ ɞɨɥɚɡɢ ɞɨ 

ɩɪɟɤɢɞɚ ɫɢɝɧɚɥɧɢɯ ɩɭɬɟɜɚ ɤɨʁɢ ɪɟɝɭɥɢɲɭ ɩɪɟɠɢɜʂɚɜɚʃɟ ɧɟɭɪɨɧɚ, ɩɪɨɞɭɤɰɢʁɭ ɟɧɟɪɝɢʁɟ ɢ 

ɫɢɧɚɩɬɢɱɤɢ  ɩɥɚɫɬɢɰɢɬɟɬ, ɲɬɨ ɫɜɟ ɡɚʁɟɞɧɨ ɪɟɡɭɥɬɭʁɟ ɤɨɝɧɢɬɢɜɧɢɦ ɨɲɬɟʄɟʃɟɦ.    

ɂɧɯɢɛɢɰɢʁɚ ɢɧɫɭɥɢɧɫɤɢɯ ɫɢɝɧɚɥɧɢɯ ɩɭɬɟɜɚ ɞɨɩɪɢɧɨɫɢ  ɩɨʁɚɱɚɧɨʁ ɚɤɬɢɜɚɰɢʁɭ ɤɢɧɚɡɚ 

ɤɨʁɟ ɩɚɬɨɥɨɲɤɢ ɮɨɫɮɨɪɢɥɢɲɭ Ɍɚɭ ɩɪɨɬɟɢɧ, ɩɨɜɟʄɚʃɭ ɟɤɫɩɪɟɫɢʁɟ ɚɦɢɥɨɢɞ ȕ ɩɪɟɤɭɪɫɨɪ 

ɩɪɨɬɟɢɧɚ (AȕPP) ɢ ɧɚɝɨɦɢɥɚɜɚʃɭ Aȕ ɤɚɨ ɢ ɨɲɬɟʄɟʃɭ ʃɟɝɨɜɨɝ ɤɥɢɪɟɧɫɚ (128,131).  

ɋɚ ɞɪɭɝɟ ɫɬɪɚɧɟ ɚɤɭɦɭɥɚɰɢʁɚ Aȕ ɞɨɞɚɬɧɨ ɪɟɦɟɬɢ ɩɪɨɰɟɫ ɢɧɫɭɥɢɧɫɤɟ ɫɢɝɧɚɥɢɡɚɰɢʁɟ 

ɦɟɯɚɧɢɡɦɨɦ ɤɨɦɩɟɬɢɰɢʁɟ ɫɚ ɢɧɫɭɥɢɧɨɦ. Ⱦɟɮɢɰɢɬ ɟɧɟɪɝɟɬɫɤɨɝ ɦɟɬɚɛɨɥɢɡɦɚ ɞɨɜɨɞɢ ɞɨ 

ɩɨɜɟʄɚʃɚ ɨɤɫɢɞɚɬɢɜɧɨɝ ɫɬɪɟɫɚ, ɦɢɬɨɯɨɧɞɪɢʁɚɥne ɞɢɫɮɭɧɤɰɢʁɟ ɤɚɨ ɢ ɚɤɬɢɜɢɪɚʃa ɩɪɨ- 

ɢɧɮɥɚɦɚɬɨɪɧɢɯ ɰɢɬɨɤɢɧɚ  ɢ ɩɪɨ-ɚɩɨɩɬɨɬɢɱɤɢɯ ɤɚɫɤɚɞɚ ɲɬɨ ɫɚ ɫɜɨʁɟ ɫɬɪɚɧɟ ɞɨɩɪɢɧɨɫɢ 

ɝɭɛɢɬɤɭ ɧɟɭɪɨɧɚ ɢ ɫɢɧɚɩɫɢ (128).  

ɂɊ, ȾɆ ɬɢɩβ ɞɨɩɪɢɧɨɫɟ ɤɨɝɧɢɬɢɜɧɨɦ ɨɲɬɟʄɟʃɭ ɢ ɞɟɦɟɧɰɢʁɢ ɞɨɜɨɞɟʄɢ ɞɨ ɜɚɫɤɭɥɚɪɧɢɯ 

ɩɪɨɦɟɧɚ ɦɨɡɝɚ, ɦɢɤɪɨɜɚɫɤɭɥɚɪɧɚ ɛɨɥɟɫɬ (132). 

ɋɦɚɬɪɚ ɫɟ ɞɚ  ɧɟɭɪɨɞɟɝɟɧɟɪɚɰɢʁɢ ɢ ɤɨɝɧɢɬɢɜɧɨɦ ɨɲɬɟʄɟʃɭ ɞɨɩɪɢɧɨɫɢ  ɬɨɤɫɢɱɧɢ ɟɮɟɤɚɬ 

ɰɟɪɚɦɢɞɚ ɤɨʁɢ ɧɚɫɬɚʁɭ ɭ ɫɬɚʃɭ ɯɟɩɚɬɢɱɤɟ ɢɧɫɭɥɢɧɫɤɟ ɪɟɡɢɫɬɟɧɰɢʁɟ ɭ ɤɨʁɨʁ ɫɟ 

ɩɪɨɦɨɜɢɲɟ ɩɪɨɰɟɫ ɥɢɩɨɥɢɡɟ (133). 

Ɍɚɤɨђɟ ʁɟ ɩɨɤɚɡɚɧ ɜɢɫɨɤ ɫɬɟɩɟɧ ɩɨɜɟɡɚɧɨɫɬɢ ɨɲɬɟʄɟʃɚ ɢɧɫɭɥɢɧɫɤɟ ɫɟɤɪɟɰɢʁɟ, ɂɊ ɫɚ 

ɞɪɭɝɢɦ ɧɟɭɪɨɞɟɝɟɧɟɪɚɬɢɜɧɢɦ ɨɛɨʂɟʃɢɦɚ ɭ ɨɤɜɢɪɭ ɤɨʁɢɯ ɫɟ ʁɚɜʂɚ ɤɨɝɧɢɬɢɜɧɚ 

ɞɢɫɮɭɧɤɰɢʁɚ, ɏɚɧɬɢɧɝɬɨɧɨɜɚ ɛɨɥɟɫɬ ɢ ɉɚɪɤɢɧɫɨɧɨɜɚ ɛɨɥɟɫɬ (134,135). 

ɂɧɮɥɚɦɚɬɨɪɧɢ ɢ ɧɟɭɪɨɞɟɝɟɧɟɪɚɬɢɜɧɢ ɩɪɨɰɟɫ ɤɨʁɢ ɫɟ ɩɚɪɚɥɟɥɧɨ ɨɞɜɢʁɚ ɢ ɤɨɞ ɨɛɨɥɟɥɢɯ 

ɨɞ Ɇɋ ɫɭɝɟɪɢɲɟ ɦɨɝɭʄɭ ɚɧɚɥɨɝɢʁɭ ɭ ɩɚɬɨɮɢɡɢɨɥɨɲɤɢɦ ɩɪɨɰɟɫɢɦɚ ɤɨɝɧɢɬɢɜɧɨɝ 

ɨɲɬɟʄɟʃɚ . 

1.4.3. Ɇɭɥɬɢɩɥɚ ɫɤɥɟɪɨɡɚ ɢ ɢɧɫɭɥɢɧɫɤɚ ɪɟɡɢɫɬɟɧɰɢʁɚ. 

Ɉɫɨɛɟ ɤɨʁɟ ɛɨɥɭʁɭ ɨɞ Ɇɋ ɢɦɚʁɭ ɩɨɞʁɟɞɧɚɤ ɪɢɡɢɤ ɨɛɨʂɟɜɚʃɚ ɨɞ ȾɆ ɬɢɩ β ɭ ɨɞɧɨɫɭ ɧɚ ɨɩɲɬɭ 

ɩɨɩɭɥɚɰɢʁɭ, ɚɥɢ ɤɚɨ ɝɪɭɩɚ  ɢɦɚʁɭ ɜɟʄɭ ɫɤɥɨɧɨɫɬ ɤɚ ɪɚɡɜɨʁɭ ɞɪɭɝɢɯ ɚɭɬɨɢɦɭɧɢɯ ɨɛʂɟʃɚ, 

ɭɤʂɭɱɭʁɭʄɢ ɢ ȾɆ ɬɢɩ 1(136). 

ɉɨɡɧɚɬɨ ʁɟ ɞɚ ɫɭ ɫɜɚ ɬɪɢ ɟɧɬɢɬɟɬɚ ɭɞɪɭɠɟɧɚ ɫɭ ɫɚ ɩɪɢɫɭɫɬɜɨɦ ɤɨɝɧɢɬɢɜɧɢɯ ɩɨɪɟɦɟʄɚʁɚ. 

ɇɟɞɚɜɧɨ ʁɟ ɩɨɤɚɡɚɧɨ ɞɚ ɛɨɥɟɫɧɢɰɢ ɫɚ Ɇɋ ɤɨʁɢ ɫɭ ɭʁɟɞɧɨ ɢɦɚɥɢ ȾɆ ɬɢɩ β ɩɨɤɚɡɭʁɭ ɢɡɪɚɠɟɧɢʁɟ 

ɩɪɨɦɟɧɟ ɧɚ ɆɊ ɦɨɡɝɚ ɢ ɬɨ ɩɪɟɜɚɫɯɨɞɧɨ ɝɥɨɛɚɥɧɭ ɚɬɪɨɮɢʁɭ ɢ ɤɨɪɬɢɤɚɥɧɭ ɚɬɪɨɮɢʁɭ (137). 

Ɇɚɥɢ ɛɪɨʁ ɧɟɞɚɜɧɨ ɫɩɪɨɜɟɞɟɧɢɯ ɫɬɭɞɢʁɚ ɭ ɩɨɩɭɥɚɰɢʁɢ Ɇɋ ɩɚɰɢʁɟɧɚɬɚ ɫɭɝɟɪɢɲɟ 

ɩɪɢɫɭɫɬɜɨ ɚɛɧɨɪɦɚɥɧɨɫɬɢ ɝɥɭɤɨɡɧɨɝ ɢ ɢɧɫɭɥɢɧɫɤɨɝ ɦɟɬɚɛɨɥɢɡɦɚ (138). 
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ɂɫɬɪɚɠɢɜɚʃɚ ɫɭ ɭɤɚɡɚɥɚ ɧɚ ɩɨɫɬɨʁɚʃɟ ɜɟʄɚ ɩɪɟɜɚɥɟɧɰɟ ɂɊ ɨɞ 40% ɤɨɞ Ɇɋ ɩɚɰɢʁɟɧɚɬɚ ɭ 

ɨɞɧɨɫɭ ɧɚ ɡɞɪɚɜɟ ɢɫɩɢɬɚɧɢɤɟ β1% ɤɚɨ ɢ ɭɞɪɭɠɟɧɨɫɬ ɂɊ ɢ ɝɨʁɚɡɧɨɫɬɢ ɫɚ ɜɟʄɢɦ ɫɬɟɩɟɧɨɦ 

ɮɭɧɤɰɢɨɧɚɥɧɟ ɨɧɟɫɩɨɫɨɛʂɟɧɨɫɬɢ (139). 

ɋɧɢɠɟɧɚ ɂɋ ɢ ɩɨɫɬɩɪɚɧɞɢɚɥɧɚ ɯɢɩɟɪɢɧɫɭɥɢɧɟɦɢʁɚ ɭɨɱɟɧɚ ʁɟ ɭ ɝɪɭɩɢ 

ɧɨɜɨɞɢʁɚɝɧɨɫɬɢɤɨɜɚɧɢɯ Ɇɋ ɩɚɰɢʁɟɧɚɬɚ ɚɥɢ ɛɟɡ ɡɧɚɱɚʁɧɢʁɟ ɩɨɜɟɡɚɧɨɫɬɢ ɫɚ 

ɮɭɧɤɰɢɨɧɚɥɧɢɦ ɫɬɚɬɭɫɨɦ ɛɨɥɟɫɧɢɢɤɚ ɢ ɦɚɪɤɟɪɢɦɚ ɯɪɨɧɢɱɧɟ ɢɧɮɥɚɦɚɰɢʁɟ (140). 

ɂɦɭɧɨɦɨɞɭɥɚɬɨɪɧɚ ɬɟɪɚɩɢʁɚ IFNȕ ɞɨɞɚɬɧɨ ɞɨɩɪɢɧɨɫɢ ɪɢɡɢɤɭ ɡɚ ɧɚɫɬɚɧɚɤ ɝɥɭɤɨɡɧɟ 

ɞɢɫɪɟɝɭɥɚɰɢʁɟ. ɉɨɤɚɡɚɧɨ ʁɟ ɞɚ ɬɟɪɚɩɢʁɚ IFN ɢɧɞɭɤɭʁɟ ɂɊ ɢ ɩɨɜɟʄɚɜɚ ɢɧɰɢɞɟɧɰɭ ȾɆ ɬɢɩ 

2 (141). IFN ȕ ɞɨɜɨɞɢ ɞɨ ɂɊ ɚɤɬɢɜɚɰɢʁɨɦ ɟɧɝ. signal transducer and activator of the 

transcription (STAT1)/suppressor of cytokine signaling (SOCS). ɉɨɜɟʄɚɧɚ ɟɤɫɩɪɟɫɢʁɚ SOCS 

ɭ ɚɞɢɩɨɰɢɬɢɦɚ, ʁɟɬɪɢ ɢ ɦɚɫɧɨɦ ɬɤɢɜu ɪɟɡɭɥɬɭʁɟ ɫɭɩɪɟɫɢʁɨɦ ɢɧɫɭɥɢɧɫɤɟ ɫɢɝɧɚɥɢɡɚɰɢʁɟ ɢ 

ɪɟɞɭɤɰɢʁɨɦ ɩɪɟɭɡɢɦɚʃɚ ɝɥɭɤɨɡɟ, ɚ ɬɚɤɨђɟ ɞɨɜɨɞɢ ɞɨ ɫɭɩɪɟɫɢʁɟ  ɢɧɫɭɥɢɧɨɦ ɢɧɞɭɤɨɜɚɧɟ 

ɮɨɫɮɨɪɢɥɚɰɢʁɟ ɢɧɫɭɥɢɧ ɪɟɰɟɩɬɨɪɫɤɨɝ ɫɭɩɫɬɪɚɬ (IRS)-1 ɩɪɨɬɟɢɧɚ (141). 

ɇɟɞɚɜɧɨ ʁɟ ɫɩɪɨɜɟɞɟɧɚ ɫɬɭɞɢʁɚ, ɨɞ ɫɬɪɚɧɟ ɚɭɬɨɪɚ ɨɜɨɝ ɪɚɞɚ, ɧɚ ɝɪɭɩɢ ɢɫɩɢɬɚɧɢɤɚ ɫɚ Ɇɋ 

ɤɨʁɢ ɧɢɫɭ ɩɪɢɦɚɥɢ ɬɟɪɚɩɢʁɭ ɤɨʁɚ ɦɟʃɚ ɩɪɢɪɨɞɧɢ ɬɨɤ ɛɨɥɟɫɬɢ, ɭɫɬɚɧɨɜɢɥɚ ʁɟ ɩɨɫɬɨʁɚʃɟ 

ɩɨɜɢɲɟɧɨɝ ɢɧɞɟɤɫɚ ɂɊ, ɯɢɩɟɪɢɧɫɭɥɢɧɟɦɢʁɭ, ɫɧɢɠɟʃɟ ɂɋ ɭɡ ɧɨɪɦɚɥɧɭ ɝɥɭɤɨɡɧɭ 

ɬɨɥɟɪɚɧɰɢʁɭ, ɲɬɨ ɭɤɚɡɭʁɟ ɧɚ ɩɨɫɬɨʁɚʃɟ ɢɧɢɰɢʁɚɥɧɟ ɮɚɡɟ ɫɢɧɞɪɨɦɚ ɂɊ ɧɟɡɚɜɢɫɧɨ ɨɞ 

ɩɪɢɦɟɧɟ ɢɦɭɧɨɦɨɞɭɥɚɬɨɪɧɟ ɬɟɪɚɩɢʁɟ IFNȕ. 

ɇɢʁɟ ɭɫɬɚɧɨɜʃɟɧɚ  ɩɨɜɟɡɚɧɨɫɬ ɂɊ ɢ ɂɋ ɫɚ ɫɬɟɩɟɧɨɦ ɮɭɧɤɰɢɨɧɚɥɧɟ ɨɧɟɫɩɨɫɨɛʂɟɧɨɫɬɢ ɢ 

ɩɨɤɚɡɚɬɟʂɢɦɚ  ɩɪɨɝɪɟɫɢʁɟ ɛɨɥɟɫɬɢ (142). 

ɉɪɢɦɟɧɟ ɩɭɥɫɧɟ ɤɨɪɬɢɤɨɫɬɟɪɨɢɞɧɟ ɬɟɚɪɢʁɟ ɭ ɥɟɱɟʃɭ ɪɟɥɚɩɫɚ Ɇɋ ɢɧɞɭɤɭʁɟ ɩɨɪɚɫɬ 

ɛɚɡɚɥɧɢɯ ɜɪɟɞɧɨɫɬɢ ɝɥɭɤɨɡɟ ɢ ɢɧɫɭɥɢɧɚ.  

Ʉɨɪɬɢɤɨɫɬɟɪɨɢɞɧɢ ɬɪɟɬɦɚɧ, ɡɚɩɪɚɜɨ ɞɨɜɨɞɢ ɞɨ ɪɟɜɟɪɡɢɛɢɥɧɟ ɂɊ ɤɨʁɚ ʁɟ ɩɪɚʄɟɧɚ ɢ 

ɩɪɨɥɚɡɧɢɦ ɨɲɬɟʄɟʃɟɦ ɦɟɦɨɪɢʁɫɤɢɯ ɮɭɧɤɰɢʁɚ (143,144).  

ɉɨɧɚɜʂɚɧɟ ɟɩɢɡɨɞɟ ɥɟɱɟʃɚ ɩɨɝɨɪɲɚʃɚ ɛɨɥɟɫɬɢ ɤɨɞ ɊɊɆɋ ɩɚɰɢʁɟɧɚɬɚ ɢɡɧɨɜɚ ɪɟɦɟɬɟ 

ɯɨɦɟɨɫɬɚɡɭ ɢɧɫɭɥɢɧɚ ɢ ɝɭɤɨɡɟ ɲɬɨ ɛɢ ɦɨɝɥɨ ɭ ɩɟɪɫɩɟɤɬɢɜɢ ɞɨɜɟɫɬɢ ɞɨ ɬɪɚʁɧɢɯ ɦɟɬɚɛɨɥɢɱɤɢɯ 

ɤɨɧɫɟɤɜɟɧɰɢ ɫɚ ɪɟɩɟɪɤɭɫɢʁɨɦ ɧɚ ɨɫɬɚɥɟ ɩɨɤɚɡɚɬɟʂɟ ɛɨɥɟɫɬɢ. 

ɇɚɦɟʄɟ ɫɟ ɩɢɬɚʃɟ ɞɚ ɥɢ ɩɚɰɢʁɟɧɬɢ ɫɚ Ɇɋ ɤɚɨ ɝɪɭɩɚ ɢɦɚʁɭ ɩɨɜɟʄɚɧɭ ɫɤɥɨɧɨɫɬ ɤɚ ɪɚɡɜɨʁɭ 

ɂɊ, ɝɥɭɤɨɡɧɟ ɢɧɬɨɥɟɪɚɧɰɢʁɟ ɢɥɢ ɬɢɩɚ β ȾɆ ɢ ɞɚ ɥɢ ʃɢɯɨɜɚ ɭɞɪɭɠɟɧɨɫɬ ɫɚ Ɇɋ  ɭɬɢɱɟ ɧɚ 

ɬɟɠɢɧɭ ɢ ɨɛɪɚɡɚɰ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɤɚɨ ɢ ɫɬɟɩɟɧ ɮɭɧɤɰɢɨɧɚɥɧɟ 

ɨɧɟɫɩɨɫɨɛʂɟɧɨɫɬɢ ɭ ɨɞɧɨɫɭ ɧɚ ɨɧɨ ɤɨʁɟ ɫɟ ɫɪɟʄɟ ɫɚɦɨ ɤɨɞ Ɇɋ ? 
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2.1 Ƚɥɚɜɧɢ ɰɢʂ ɢɫɬɪɚɠɢɜɚʃɚ: 

Ƚɥɚɜɧɢ ɰɢʂ ɢɫɬɪɚɠɢɜɚʃɚ ʁɟ ɢɫɩɢɬɢɜɚʃɟ ɩɨɜɟɡɚɧɨɫɬɢ ɤɨɝɧɢɬɢɜɧɨɝ ɫɬɚɬɭɫɚ ɤɨɞ 

ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ ɊɊ ɬɨɤɚ ɫɚ ɢɧɫɭɥɢɧɫɤɨɦ ɪɟɡɢɫɬɟɧɰɢʁɨɦ ɢ ɩɪɢɫɭɫɬɜɨɦ ε4 ɚɥɟɥɚ ɭ ɝɟɧɭ ɡɚ 

ȺɉɈȿ. 

 

2.2 ɉɨʁɟɞɢɧɚɱɧɢ ɰɢʂɟɜɢ ɢɫɬɪɚɠɢɜɚʃɚ 

ɍ ɫɤɥɚɞɭ ɫɚ ɨɜɢɦ ɝɥɚɜɧɢɦ ɰɢʂɟɦ ɞɟɮɢɧɢɫɚɧɢ ɫɭ ɤɨɧɤɪɟɬɧɢ ɡɚɞɚɰɢ:  

1. ɂɫɩɢɬɢɜɚʃɟ ɤɨɝɧɢɬɢɜɧɨɝ ɫɬɚɬɭɫɚ ɤɨɞ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ ɊɊ ɬɨɤɚ. 

2. ɂɫɩɢɬɢɜɚʃɟ ɩɨɥɢɦɨɪɮɢɡɚɦɚ ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ ɤɨɞ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ ɊɊ ɬɨɤɚ. 

3. ɍɬɜɪђɢɜɚʃɟ ɩɨɫɬɨʁɚʃɚ ɢɧɫɭɥɢɧɫɤɟ ɪɟɡɢɫɬɟɧɰɢʁɟ ɤɨɞ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ ɊɊ ɬɨɤɚ. 

4. ɍɬɜɪђɢɜɚʃɟ ɩɨɜɟɡɚɧɨɫɬɢ ɩɪɢɦɟɧɟ ɢɦɭɧɨɦɨɞɭɥɚɬɨɪɧɟ ɬɟɪɚɩɢʁɟ ɬɢɩɚ IFNȕ 1ɛ 

(Ȼɟɬɚɮɟɪɨɧ) ɫɚ ɢɧɫɭɥɢɧɫɤɨɦ  ɪɟɡɢɫɬɟɧɰɢʁɨɦ  

5. ɍɬɜɪђɢɜɚʃɟ ɩɨɜɟɡɚɧɨɫɬɢ ɩɪɢɫɭɫɬɜɚ ɢɧɫɭɥɢɧɫɤɟ ɪɟɡɢɫɬɟɧɰɢʁɟ ɫɚ ɩɨɫɬɨʁɚʃɟɦ ɢ 

ɬɟɠɢɧɨɦ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɤɚɨ ɢ ɨɲɬɟʄɟʃɚ ɭ ɩɨʁɟɞɢɧɚɱɧɢɦ ɤɨɝɧɢɬɢɜɧɢɦ 

ɞɨɦɟɧɢɦɚ (ɩɚɠʃɚ, ɜɟɪɛɚɥɧɚ ɢ ɜɢɡɭɟɥɧɚ ɦɟɦɨɪɢʁɚ, ɛɪɡɢɧɚ ɨɛɪɚɞɟ ɢɧɮɨɪɦɚɰɢʁɚ). 

6. ɍɬɜɪђɢɜɚʃɟ ɩɨɜɟɡɚɧɨɫɬɢ ɩɨɥɢɦɨɪɮɢɡɚɦɚ ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ ɫɚ ɩɨɫɬɨʁɚʃɟɦ ɢ 

ɬɟɠɢɧɨɦ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɤɚɨ ɢ ɨɲɬɟʄɟʃɚ ɭ ɩɨʁɟɞɢɧɚɱɧɢɦ ɤɨɝɧɢɬɢɜɧɢɦ 

ɞɨɦɟɧɢɦɚ (ɩɚɠʃɚ, ɜɟɪɛɚɥɧɚ ɢ ɜɢɡɭɟɥɧɚ ɦɟɦɨɪɢʁɚ, ɛɪɡɢɧɚ ɨɛɪɚɞɟ ɢɧɮɨɪɦɚɰɢʁɚ). 

7. ɍɬɜɪђɢɜɚʃɟ ɩɨɜɟɡɚɧɨɫɬɢ ɢɫɬɨɜɪɟɦɟɧɨɝ ɩɪɢɫɭɫɬɜɚ ɚɥɟɥɚ ε4 ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ ɢ 

ɢɧɫɭɥɢɧɫɤɟ ɪɟɡɢɫɬɟɧɰɢʁɟ ɫɚ ɩɨɫɬɨʁɚʃɟɦ ɢ ɬɟɠɢɧɨɦ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɤɚɨ ɢ 

ɨɲɬɟʄɟʃɚ ɭ ɩɨʁɟɞɢɧɚɱɧɢɦ ɤɨɝɧɢɬɢɜɧɢɦ ɞɨɦɟɧɢɦɚ (ɩɚɠʃɚ, ɜɟɪɛɚɥɧɚ ɢ ɜɢɡɭɟɥɧɚ 

ɦɟɦɨɪɢʁɚ, ɛɪɡɢɧɚ ɨɛɪɚɞɟ ɢɧɮɨɪɦɚɰɢʁɚ). 

8. ɍɬɜɪђɢɜɚʃɟ ɩɨɜɟɡɚɧɨɫɬɢ ɩɪɢɫɭɫɬɜɚ ɚɥɟɥɚ ε4 ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ ɢ/ɢɥɢ ɢɧɫɭɥɢɧɫɤɟ 

ɪɟɡɢɫɬɟɧɰɢʁɟ ɫɚ ɪɚɡɥɢɱɢɬɢɦ ɤɨɦɩɨɧɟɧɬɚɦɚ ɜɟɪɛɚɥɧɟ ɤɚɨ ɢ ɜɢɡɭɟɥɧɟ ɦɟɦɨɪɢʁɟ.  

9. ɂɫɩɢɬɢɜɚʃɟ ɩɨɜɟɡɚɧɨɫɬɢ ɬɟɠɢɧɟ ɤɨɝɧɢɬɢɜɧɨɝ ɩɨɪɟɦɟʄɚʁɚ ɫɚ ɧɢɜɨɨɦ 

ɮɭɧɤɰɢɨɧɚɥɧɨɝ ɞɟɮɢɰɢɬɚ (ȿDSS) ɢ ɫɚ ɛɪɡɢɧɨɦ ɩɪɨɝɪɟɫɢʁɟ ɛɨɥɟɫɬɢ (ɆSSS) 

10. ɂɫɩɢɬɢɜɚʃɟ ɩɨɜɟɡɚɧɨɫɬɢ ɩɨɥɢɦɨɪɮɢɡɚɦɚ ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ ɫɚ ɧɢɜɨɨɦ 

ɮɭɧɤɰɢɨɧɚɥɧɨɝ ɞɟɮɢɰɢɬɚ (ȿDSS) ɢ ɫɚ ɛɪɡɢɧɨɦ ɩɪɨɝɪɟɫɢʁɟ ɛɨɥɟɫɬɢ (ɆSSS). 
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2.3  Ɋɚɞɧɟ ɯɢɩɨɬɟɡɟ: 

• ɩɨɫɬɨʁɚʃɟ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ʁɟ ɩɨɡɢɬɢɜɧɨ ɩɨɜɟɡɚɧɨ ɫɚ ɩɪɢɫɭɫɬɜɨɦ  

ɢɧɫɭɥɢɧɫɤɟ ɪɟɡɢɫɬɟɧɰɢʁɟ ɢ/ɢɥɢ ε4 ɚɥɟɥɚ ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ. 

• ɢɫɬɨɜɪɟɦɟɧɨ ɩɪɢɫɭɫɬɜɨ ɢɧɫɭɥɢɧɫɤɟ ɪɟɡɢɫɬɟɧɰɢʁɟ ɢ ε4 ɚɥɟɥɚ ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ 

ɩɪɟɞɫɬɚɜʂɚ ɩɨɡɢɬɢɜɚɧ ɩɨɤɚɡɚɬɟʂ ɦɟɦɨɪɢʁɫɤɨɝ ɨɫɬɟʄɟʃɚ ɤɨɞ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ ɊɊ ɬɨɤɚ. 
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3.1  ɉɨɩɭɥɚɰɢʁɚ ɤɨʁɚ ɫɟ ɢɫɬɪɚɠɭʁɟ: 

3.1.1 Ȼɪɨʁ ɢɫɩɢɬɚɧɢɤɚ 

Ʉɥɢɧɢɱɤɚ ɫɬɭɞɢʁɚ ɫɩɪɨɜɟɞɟɧɚ ʁɟ ɭ Ʉɥɢɧɢɰɢ ɡɚ ɧɟɭɪɨɥɨɝɢʁɭ ȼɆȺ. ɉɚɰɢʁɟɧɬɢ ɫɭ ɩɪɟ 

ɭɤʂɭɱɢɜɚʃɚ ɭ ɫɬɭɞɢʁɭ ɩɨɬɩɢɫɚɥɢ ɨɛɪɚɡɚɰ ɫɚɝɥɚɫɧɨɫɬɢ ɡɚ ɭɱɟɲʄɟ ɭ ɫɬɭɞɢʁɢ ɭ ɫɤɥɚɞɭ ɫɚ 

ɜɚɠɟʄɨɦ ɪɟɝɭɥɚɬɢɜɨɦ Ⱦɨɛɪɟ ɤɥɢɧɢɱɤɟ ɩɪɚɤɫɟ, ɤɨʁɢ ʁɟ ɩɪɟɬɯɨɞɧɨ ɨɞɨɛɪɟɧ ɨɞ ȿɬɢɱɤɨɝ 

ɤɨɦɢɬɟɬɚ ȼɆȺ. 

ɂɫɬɪɚɠɢɜɚʃɟɦ ʁɟ  ɨɛɭɯɜɚʄɟɧɨ 81  ɨɛɨɥɟɥɢɯ ɫɚ ɞɢʁɚɝɧɨɡɨɦ ɤɥɢɧɢɱɤɢ ɞɟɮɢɧɢɬɢɜɧɟ Ɇɋ 

ɊɊ ɬɨɤɚ, ɩɨɫɬɚɜʂɟɧɨɦ ɧɚ ɨɫɧɨɜɭ Ɇɟɤ Ⱦɨɧɚɥɞɨɜɢɯ ɤɪɢɬɟɪɢʁɭɦɚ ɢɡ β010. ɝɨɞɢɧɟ. ɍɤɭɩɧɚ 

ɝɪɭɩɚ ɢɫɩɢɬɚɧɢɤɚ ɫɚɱɢʃɟɧɚ ʁɟ ɢɡ ɞɜɟ ɩɨɞɝɪɭɩɟ: 

- ɩɨɞɝɪɭɩɚ ɨɞ 50 ɩɚɰɢʁɟɧɚɬɚ ɤɨʁɢ ɨɞ ɩɨɫɬɚɜʂɚʃɚ ɞɢʁɚɝɧɨɡɟ Ɇɋ ɊɊ ɬɨɤɚ ɞɨɛɢʁɚʁɭ 

ɢɦɭɧɨɦɨɞɭɥɚɬɨɪɧɭ ɬɟɪɚɩɢʁɭ ɬɢɩɚ ɢɧɬɟɪɮɟɪɨɧ ɛɟɬɚ 1ɛ (Ȼɟɬɚɮɟɪɨɧ) ɢ 

- ɩɨɞɝɪɭɩɚ ɨɞ γ1 ɩɚɰɢʁɟɧɚɬɚ  ɫɚ ɞɢʁɚɝɧɨɡɨɦ Ɇɋ ɊɊ ɬɨɤɚ ɤɨʁɢ ɞɨ ɫɚɞɚ ɧɢɫɭ ɞɨɛɢʁɚɥɢ 

ɬɟɪɚɩɢʁɭ ɤɨʁɚ ɦɨɞɢɮɢɤɭʁɟ ɩɪɢɪɨɞɧɢ ɬɨɤ ɛɨɥɟɫɬɢ. 

ɂɫɩɢɬɚɧɢɰɢ ɫɭ ɢɫɬɨɝ ɟɬɧɢɱɤɨɝ ɩɨɪɟɤɥɚ, ɪɟɝɪɭɬɨɜɚɧɢ ɦɟђɭ ɛɨɥɟɫɧɢɰɢɦɚ ɤɨʁɢ ɫɟ 

ɢɫɩɢɬɭʁɭ ɢ ɥɟɱɟ ɭ Ʉɥɢɧɢɰɢ ɡɚ ɧɟɭɪɨɥɨɝɢʁɭ ȼɨʁɧɨɦɟɞɢɰɢɧɫɤɟ ɚɤɚɞɟɦɢʁɟ. 

 

3.1.2 Ʉɪɢɬɟɪɢʁɭɦɢ ɡɚ ɭɤʂɭɱɢɜɚʃɟ ɭ ɢɬɪɚɠɢɜɚʃɟ 

ɍɤʂɭɱɭʁɭʄɢ ɤɪɢɬɟɪɢʁɭɦɢ: 

1. ɉɚɰɢʁɟɧɬɢ ɨɛɚ ɩɨɥɚ ɫɬɚɪɨɫɧɟ ɞɨɛɢ ɢɡɦɟђɭ 18 ɢ 55 ɝɨɞɢɧɚ 

2. ɉɨɬɩɢɫɚɧ ɨɛɪɚɡɚɰ ɢɧɮɨɪɦɢɫɚɧɨɝ ɩɪɢɫɬɚɧɤɚ 

3. Ⱦɢʁɚɝɧɨɡɚ ɤɥɢɧɢɱɤɢ ɞɟɮɢɧɢɬɢɜɧɟ Ɇɋ ɊɊ ɬɨɤɚ ʁɟ ɩɨɫɬɚɜʂɟɧɚ  ɩɪɟɦɚ 

ɪɟɜɢɞɢɪɚɧɢɦ  Ɇɟɤ Ⱦɨɧɚɥɞɨɜɢɦ ɤɪɢɬɟɪɢʁɭɦɢɦɚ ɢɡ β010. ɝɨɞ. 

4. ȿDSS ɫɤɨɪ ≤ 6.0 

 

ɂɫɤʂɭɱɭʁɭʄɢ ɤɪɢɬɟɪɢʁɭɦɢ: 

1. Ⱦɪɭɝɟ ɛɨɥɟɫɬɢ ɐɇɋ-ɚ (ɨɫɢɦ Ɇɋ). 

2. Ɉɡɛɢʂɧɢʁɚ ɩɨɜɪɟɞɚ ɝɥɚɜɟ ɭ ɩɪɟɞɯɨɞɧɨʁ ɦɟɞɢɰɢɧɫɤɨʁ ɢɫɬɨɪɢʁɢ. 
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3. Ʉɥɢɧɢɱɤɢ ɞɟɮɢɧɢɫɚɧ ɪɟɥɚɩɫ ɨɫɧɨɜɧɨɝ ɨɛɨʂɟʃɚ ɭ ɩɪɨɬɟɤɥɚ γ ɦɟɫɟɰɚ.  

4. ɉɪɢɦɟɧɚ ɤɨɪɬɢɤɨɫɬɟɪɨɢɞɧɟ ɬɟɪɚɩɢʁɟ ɭ ɩɪɨɬɟɤɥɚ γ ɦɟɫɟɰɚ. 

5. ɉɪɟɬɯɨɞɧɚ ɩɪɢɦɟɧɚ ɢɦɭɧɨɦɨɞɭɥɚɬɨɪɧɟ ɬɟɪɚɩɢʁɟ, ɨɫɢɦ IFNȕ ɭ ɥɟɱɟʃɭ Ɇɋ. 

6. ɉɪɟɞɯɨɞɧɚ ɢɫɬɨɪɢʁɚ ɯɟɩɚɬɢɱɤɟ ɢɥɢ ɪɟɧɚɥɧɟ ɢɧɫɭɮɢɰɢʁɟɧɰɢʁɟ. 

7. ɉɪɟɞɯɨɞɧɚ ɢɫɬɨɪɢʁɚ ɞɢʁɚɛɟɬɟɫ ɦɟɥɢɬɭɫɚ. 

8. Ⱥɪɬɟɪɢʁɫɤɚ ɯɢɩɟɪɬɟɧɡɢʁɚ 

9. Ɉɡɛɢʂɧɨ ɩɫɢɯɢʁɚɬɪɢʁɫɤɨ ɢɥɢ ɨɪɝɚɧɫɤɨ ɨɛɨʂɟʃɟ( ɩɫɢɯɨɡɟ, ɞɟɩɪɟɫɢʁɚ, ɦɚɥɢɝɧɚ 

ɨɛɨʂɟʃɚ. ɋɤɨɪ >10 ɧɚ „BОМФ DОprОssТon InvОntorв“ (BDI-II) ɭɩɢɬɧɢɤɭ.  

10. ɏɪɨɧɢɱɧɚ ɭɩɨɬɪɟɛɚ ɚɧɬɢɢɧɮɥɚɦɚɬɨɪɧɢɯ ɥɟɤɨɜɚ, ɯɨɪɦɨɧɫɤɟ ɬɟɪɚɩɢʁɟ, ɬɟɪɚɩɢʁɟ ɤɨʁɚ 

ɛɢ ɭɬɢɰɚɥɚ ɧɚ ɦɟɬɚɛɨɥɢɱɤɢ ɫɬɚɬɭɫ 

11. ɍɩɨɬɪɟɛɚ ɚɥɤɨɯɨɥɚ ɢ ɩɫɢɯɨɚɤɬɢɜɧɢɯ ɫɭɩɫɬɚɧɰɢ 

12. Ɉɲɬɟʄɟʃɟ ɫɥɭɯɚ. 

13. Ȼɢɧɨɤɭɥɚɪɧɚ ɜɢɡɭɟɥɧɚ ɚɤɬɢɜɧɨɫɬ ≤75%. 

14. Ɍɪɭɞɧɨʄɚ ɢɫɩɢɬɚɧɢɤɚ. 

3.2 ɉɪɨɬɨɤɨɥ 

3.2.1 ȼɪɫɬɚ ɫɬɭɞɢʁɟ 

Ʉɥɢɧɢɱɤɚ ɨɩɫɟɪɜɚɰɢɨɧɚ ɫɬɭɞɢʁɚ ɩɪɟɫɟɤɚ. 

3.2.2 ɍɡɨɪɤɨɜɚʃɟ 

Ɉɩɢɫ ɩɨɫɬɭɩɤɚ: 

ɂɫɩɢɬɚɧɢɰɢ ɫɭ ɭɩɭʄɟɧɢ ɨɞ ɢɡɚɛɪɚɧɢɯ ɧɟɭɪɨɥɨɝɚ ɧɚ ɭɡɨɪɤɨɜɚʃɟ ɤɪɜɢ, ɮɢɡɢɤɚɥɧɢ ɢ 

ɧɟɭɪɨɥɨɲɤɢ ɩɪɟɝɥɟɞ ɢ ɤɨɝɧɢɬɢɜɧɨ ɬɟɫɬɢɪɚʃɟ. ɋɜɟ ɩɪɟɝɥɟɞɟ ʁɟ ɨɛɚɜɢɨ ɢɫɬɢ ɤɥɢɧɢɱɤɢ 

ɧɟɭɪɨɥɨɝ, ɚ ɧɚɤɨɧ ɩɨɬɩɢɫɢɜɚʃɚ ɢɧɮɨɪɦɢɫɚɧɨɝ ɩɪɢɫɬɚɧɤɚ ɩɚɰɢʁɟɧɚɬɚ.  

ɋɜɢ ɞɟɦɨɝɪɚɮɫɤɢ ɩɨɞɚɬɰɢ, ɧɚɜɟɞɟɧɢ ɭ ɨɛɟɥɟɠʁɢɦɚ ɩɨɫɦɚɬɪɚʃɚ, ɩɪɢɤɭɩʃɟɧɢ ɫɭ ɨɞ ɫɜɢɯ 

ɢɫɩɢɬɚɧɢɤɚ ɤɥɢɧɢɱɤɢɦ ɢɧɟɪɜʁɭɨɦ ɢ ɭɩɢɬɧɢɤɨɦ ɞɢɡɚʁɧɢɪɚɧɢɦ ɡɚ ɨɜɭ ɫɬɭɞɢʁɭ. 

ɂɡɜɪɲɟɧɚ ʁɟ ɩɪɨɜɟɪɚ ɭɤʂɭɱɭʁɭʄɢɯ ɢ ɢɫɤʂɭɱɭʁɭʄɢɯ ɤɪɢɬɟɪɢʁɭɦɚ.  

ɉɚɰɢʁɟɧɬɢ ɫɭ ɩɨɩɭɧɢɥɢ BDI-II, ɭɩɢɬɧɢɤ ɡɚ ɩɪɨɰɟɧɭ ɩɨɫɬɨʁɚʃɚ ɢ ɬɟɠɢɧɟ ɞɟɩɪɟɫɢʁɟ ɤɨʁɚ 

ʁɟ ɢɫɤʂɭɱɭʁɭʄɢ ɤɪɢɬɟɪɢʁɭɦ ɡɚ ɞɚʂɟ ɭɱɟɲʄɟ ɭ ɫɬɭɞɢʁɢ. 

ɍɱɢʃɟɧ ʁɟ ɮɢɡɢɤɚɥɧɢ ɩɪɟɝɥɟɞ ɤɚɨ ɢ ɚɧɬɪɨɩɨɦɟɬɪɢʁɫɤɚ ɦɟɪɟʃɚ (ɬɟɥɟɫɧɚ ɬɟɠɢɧɚ, ɬɟɥɟɫɧɚ 

ɜɢɫɢɧɚ). 
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ɍɡɨɪɤɨɜɚʃɟ ɤɪɜɢ ɜɪɲɟɧɨ ʁɟ ɭ ɪɚɧɢɦ ʁɭɬɚɪʃɢɦ ɫɚɬɢɦɚ ɧɚɤɨɧ 1β ɱɚɫɨɜɧɨɝ ɝɥɚɞɨɜɚʃɚ ɢ ɬɨɦ 

ɩɪɢɥɢɤɨɦ ʁɟ ɢɫɩɢɬɚɧɢɰɢɦɚ ɩɥɚɫɢɪɚɧɚ ɜɟɧɫɤɚ ɤɚɧɢɥɚ. Ɉɞɪɟђɢɜɚɧɟ ɫɭ ɛɚɡɚɥɧɟ ɜɪɟɞɧɨɫɬɢ 

ɝɥɭɤɨɡɟ ɩɭɧɤɰɢʁɨɦ  ʁɚɝɨɞɢɰɟ ɩɪɫɬɚ ɢ ɛɚɡɚɥɧɟ ɜɪɟɞɧɨɫɬɢ ɢɧɫɭɥɢɧɚ ɭ ɫɟɪɭɦɭ ɩɪɟɤɨ ɜɟɧɫɤɟ 

ɤɚɧɢɥɟ.  

ɉɨɬɨɦ ɫɭ ɭɱɟɫɧɢɰɢ ɡɚɦɨʂɟɧɢ ɞɚ ɬɨɤɨɦ γ ɦɢɧɭɬɚ ɩɨɩɢʁɭ ɪɚɫɬɜɨɪ ɤɨʁɢ ɫɚɞɪɠɢ 75g ɝɥɭɤɨɡɟ 

ɪɚɫɬɜɨɪɟɧɟ ɭ β50 ml ɜɨɞɟ.  

ɍɡɨɪɤɨɜɚʃɟ ɤɪɜɢ ɡɚ ɚɧɚɥɢɡɭ ɝɥɢɤɟɦɢʁɟ ɢ ɢɧɫɭɥɢɧɟɦɢʁɟ ʁɟ ɩɨɬɨɦ ɜɪɲɟɧɨ ɧɚ ɢɫɬɢ ɧɚɱɢɧ,  

ɧɚɤɨɧ γ0 ɦɢɧ ɢ 1β0 ɦɢɧ ɨɞ ɝɥɭɤɨɡɧɨɝ ɨɩɬɟɪɟʄɟʃɚ- ɈȽɌɌ.   Ⱥɧɚɥɢɡɟ ɭɡɨɪɚɤɚ ɤɪɜɢ ɨɛɚɜʂɟɧɟ ɫɭ  

ɢɫɬɨɝ ɞɚɧɚ, ɨɞɦɚɯ ɩɨ ɭɡɨɪɤɨɜɚʃɭ. 

 ɂɡ ɜɟɧɫɤɟ ɤɪɜɢ ɛɨɥɟɫɧɢɤɚ ʁɟ ɢɞɜɨʁɟɧ ɭɡɨɪɚɤ ɡɚ ɝɟɧɟɬɫɤɭ ɚɧɚɥɢɡɭ ɩɨɥɢɦɨɪɮɢɡɚɦɚ ɭ ɝɟɧɭ ɡɚ 

ȺɉɈȿ. 

ɍɱɢʃɟɧ ʁɟ ɤɥɢɧɢɱɤɢ ɧɟɭɪɨɥɨɲɤɢ ɩɪɟɝɥɟɞ ɫɚ ɨɞɪɟђɢɜɚʃɟɦ ȿDSS ɢ ɆSSS ɫɤɨɪɚ.  

ɋɩɪɨɜɟɞɟɧɨ ɤɨɝɧɢɬɢɜɧɨ ɬɟɫɬɢɪɚʃɟ ɩɚɰɢʁɟɧɚɬɚ ɭ ɦɢɪɧɨʁ ɫɨɛɢ ɭ ɩɪɟɩɨɞɧɟɜɧɢɦ ɫɚɬɢɦɚ. 

ɋɜɢ ɩɪɟɝɥɟɞɢ ɫɭ ɨɛɚɜʂɟɧɢ ɭɧɭɬɚɪ ɬɪɢ  ɭɡɚɫɬɨɩɧɚ ɞɚɧɚ. 

 

3.3    Ɉɛɟɥɟɠʁɚ ɩɨɫɦɚɬɪɚʃɚ 

3.3.1. Ʌɚɛɨɪɚɬɨɪɢʁɫɤɟ ɛɢɨɯɟɦɢʁɫɤɟ ɢ ɝɟɧɟɬɫɤɟ ɚɧɚɥɢɡɟ: 

 

1. Ȼɚɡɚɥɧɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɢɧɫɭɥɢɧɚ ɭ ɫɟɪɭɦɭ (I0) ɩɪɨɰɟʃɢɜɚɧɚ ʁɟ ɧɚɤɨɧ 1β ɫɚɬɢ 

ɝɥɚɞɨɜɚʃɚ. ɇɚɤɨɧ ɈȽɌɌ-ɚ ɨɞɪɟђɢɜɚɧɚ ʁɟ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɢɧɫɭɥɢɧɚ ɭ  γ0 ɦɢɧ (I30) 

ɢ 1β0 ɦɢɧ (I120).  Ʉɨɧɰɟɧɬɪɚɰɢʁɟ ɢɧɫɭɥɢɧɚ ɭ ɩɥɚɡɦɢ ɩɪɨɰɟʃɟɧɟ ɫɭ ɤɨɪɢɲʄɟʃɟɦ 

ɦɟɬɨɞɟ ɯɟɦɢɥɭɦɢɧɟɫɰɟɧɬɧɨɝ ɢɦɭɧɨɨɞɪɟђɢɜɚʃɚ(ɟɧɝ. chemiluminescence 

imunnoassay) ɧɚ ɚɧɚɥɢɡɚɬɨɪɭ ɦɚɪɤɟ (Ⱥrchitect, Abbott Diagnostics Dicision, 

Wiesbaden, Germany) ɭ ɂɧɫɬɢɬɭɬɭ ɡɚ ɛɢɨɯɟɦɢʁɭ ȼɆȺ. 

 

2. Ȼɚɡɚɥɧɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɝɥɭɤɨɡɟ (G0) ɭ ɫɟɪɭɦɭ ɩɪɨɰɟʃɢɜɚɧɚ ʁɟ ɧɚɤɨɧ 1β 

ɫɚɬɢ ɝɥɚɞɨɜɚʃɚ,  ɟɧɡɢɦɫɤɨɦ ɦɟɬɨɞɨɦ, ɤɨɪɢɲʄɟʃɟɦ ɚɭɬɨɚɧɚɥɢɡɚɬɨɪɚ 

(Dimesion RxL Simens Health Care Diagnostics, Erlangen, Germany) 

ɪɚɞɢɨɢɦɭɧɨɥɨɲɤɨɦ ɦɟɬɨɞɨɦ ɭ ɂɧɫɬɢɬɭɬɭ ɡɚ ɛɢɨɯɟɦɢʁɭ ȼɆȺ.  
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3. ɉɨɥɢɦɨɪɮɢɡɦɢ ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ. Ʉɪɜ ɡɚ ɝɟɧɫɤɟ ɚɧɚɥɢɡɟ ɭɡɢɦɚɧɚ ʁɟ ɢɡ  

ɤɭɛɢɬɚɥɧɟ ɜɟɧɟ ɢ ɩɭɧɚ ɤɪɜ ɫɚ Nɚ-ɰɢɬɪɚɬɨɦ ʁɟ ɡɚɦɪɡɧɭɬɚ ɢ ɱɭɜɚɧɚ ɧɚ -20 

ɫɬɟɩɟɧɢ Cᵒ. Ƚɟɧɟɬɫɤɟ ɚɧɚɥɢɡɟ ɫɭ ɨɛɚɜʂɟɧɟ ɭ Ʌɚɛɨɪɚɬɨɪɢʁɢ ɡɚ 

ɪɚɞɢɨɛɢɨɥɨɝɢʁɭ ɢ ɦɨɥɟɤɭɥɚɪɧɭ ɝɟɧɟɬɢɤɭ ɭ ɂɧɫɬɢɬɭɬɭ ɡɚ ɧɭɤɥɟɚɪɧɟ ɧɚɭɤɟ 

ɭ ȼɢɧɱɢ. Ƚɟɧɨɬɢɩɢɡɚɰɢʁɚ ʁɟ ɨɛɚɜʂɟɧɚ ɦɟɬɨɞɨɦ PCR (ɟɧɝ. polymerase chain 

reaction) ɢ ɪɟɫɬɪɢɤɰɢɨɧɨɦ ɞɢɝɟɫɬɢʁɨɦ 

 

3.3.2. ɉɚɪɚɦɟɬɪɢ ɤɨʁɢ ɫɭ ɩɪɨɰɟʃɟɧɢ ɧɚ ɨɫɧɨɜɭ ɛɚɡɚɥɧɢɯ  ɜɪɟɞɧɨɫɬɢ ɢɧɫɭɥɢɧɚ ɢ 

ɝɥɭɤɨɡɟ: 

1. Homeostasis Model Assessment (HOMA) ʁɟ ɲɢɪɨɤɨ ɩɪɢɯɜɚʄɟɧ, ɫɭɪɨɝɚɬ, 

ɢɧɫɬɪɭɦɟɧɬ ɡɚ ɩɪɨɰɟɧɭ ɂɊ ɭ ɤɥɢɧɢɱɤɢɦ ɢ ɟɩɢɞɟɦɢɨɥɨɲɤɢɦ ɫɬɭɞɢʁɚɦɚ ɤɨʁɢ 

ɞɨɛɪɨ ɤɨɪɟɥɢɪɚ ɫɚ ɝɥɭɤɨɡɧɢɦ ɤɥɚɦɩɨɦ ɢ ɦɢɧɢɦɚɥɧɢɦ ɦɨɞɟɥɨɦ ɤɚɨ ɞɢɪɟɤɬɧɢɦ ɢ 

ɩɪɟɰɢɡɧɢɦ ɦɟɬɨɞɚɦɚ ɡɚ ɩɪɨɰɟɧɭ ɂɊ ɢ ɂɋ (145,146).   

HOMA1-IR ɢɧɞɟɤɫ ɩɪɟɞɫɬɚɜʂɚ ɜɪɟɞɧɨɫɬ ɞɨɛɢʁɟɧɭ ɢɡ ɩɪɨɢɡɜɨɞɚ ɜɪɟɞɧɨɫɬɢ 

ɛɚɡɚɥɧɟ ɢɧɫɭɥɢɧɟɦɢʁɟ (I0 mU/ mL) ɢ ɛɚɡɚɥɧɟ ɝɥɢɤɟɦɢʁɟ (G0 ЦЦoХ/L) ɩɨɞɟʂɟɧɨɝ 

ɤɨɧɫɬɚɧɬɨɦ ββ.5 (19). ɂɧɫɭɥɢɧɫɤɚ ɪɟɡɢɫɬɟɧɰɢʁɚ ɭ ɨɩɲɬɨʁ ɩɨɩɭɥɚɰɢʁɢ 

ɞɟɬɟɪɦɢɧɢɫɚɧɚ ʁɟ ɜɪɟɞɧɨɲʄɭ HOMA-IR  ≥ β.5 (147). 

 

2. Ⱥɠɭɪɢɪɚɧɢ HOMA β ɤɨɦɩʁɭɬɟɪɫɤɢ ɦɨɞɟɥ  ɤɨɪɢɲʄɟɧ ʁɟ ɬɚɤɨђɟ ɡɚ ɩɪɨɰɟɧɭ ɂɊ 

(HOMA2-IR) ɤɚɨ ɢ ɡɚ ɨɞɪɟђɢɜɚʃɟ ɂɋ (HOMA2-%S) ɢ ɮɭɧɤɰɢʁɟ ɛɟɬɚ ʄɟɥɢʁɚ 

(HOMA 2-% ȕ) ɢɡ ɛɚɡɚɥɧɢɯ ɜɪɟɞɧɨɫɬɢ ɝɥɭɤɨɡɟ ɢ ɢɧɫɭɥɢɧɚ. ɂɡɥɚɡ ɨɜɨɝ ɦɨɞɟɥɚ ʁɟ 

ɛɚɠɞɚɪɟɧ ɬɚɤɨ ɞɚ ɧɨɪɦɚɥɧɚ ȕ ʄɟɥɢʁɫɤɚ ɮɭɧɤɰɢʁɚ ɢɡɧɨɫɢ 100%, ɚ ɧɨɪɦɚɥɧɚ ɂɊ ≤ 1 

(148).  (http://www.dtu.ox.ac.uk/Homacalculator/download.php)  

 

3.3.3 ɉɚɪɚɦɟɬɪɢ ɤɨʁɢ ɫɭ ɞɨɛɢʁɟɧɢ ɢɡ ɈȽɌɌ ɬɟɫɬɚ: 

1. Ƚɥɭɤɨɡɧɚ ɬɨɥɟɪɚɧɰɢʁa, ɝɞɟ ʁɟ ɨɲɬɟʄɟɧɚ ɬɨɥɟɪɚɧɰɢʁɚ ɝɥɭɤɨɡɟ (ɈɌȽ) ɞɟɮɢɧɢɫɚɧɚ 

ɜɪɟɞɧɨɫɬɢɦɚ G0 (5.6–6.9 mmol/l) ɢ/ɢɥɢ ɝɥɢɤɟɦɢʁɨɦ ɭ βh ɬɟɫɬɚ G120 (7.8–11.0 

mmol/l) (149). 

2. ɂɧɫɭɥɢɧɨɝɟɧɢ ɢɧɞɟɤɫ ɭ ɩɪɜɢɯ γ0 ɦɢɧ ɬɟɫɬɚ (IGIγ0′ ), ɤɚɨ ɦɟɪɚ ɩɪɜɟ ɮɚɡɟ 

ɢɧɫɭɥɢɧɫɤɨɝ ɨɞɝɨɜɨɪɚ ɧɚ ɝɥɭɤɨɡɭ, ʁɟ ɩɚɪɚɦɟɬɚɪ ɩɪɨɰɟɧɟ ɚɬɢɜɧɨɫɬɢ ȕ ʄɟɥɢʁɚ. 

Ɋɚɧɚ ɮɚɡɚ ɢɧɫɭɥɢɧɫɤɟ ɫɟɤɪɟɰɢʁɟ ɪɚɱɭɧɚ ɫɟ ɤɚɨ ɤɨɥɢɱɧɢɤ ɢɧɤɪɟɦɟɧɬɚ 

ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɢɧɫɭɥɢɧɚ ɢ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɝɥɭɤɨɡɟ ɭ ɩɪɜɢɯ γ0 ɦɢɧɭɬɚ (146). 

 

http://www.dtu.ox.ac.uk/Homacalculator/download.php
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3. ɉɨɜɪɲɢɧɚ ɢɫɩɨɞ ɤɪɢɜɟ ɡɚ ɢɧɫɭɥɢɧ, ȺUCINS (ɟɧɝ. area under the curve) ɢ 

ɩɨɜɪɲɢɧɚ ɢɫɩɨɞ ɤɪɢɜɟ ɡɚ ɝɥɭɤɨɡɭ, AUCGLU, ɞɟɮɢɧɢɫɚɧɚ ʁɟ ɜɪɟɞɧɨɫɬɢɦɚ 

ɢɧɫɭɥɢɧɚ ɢ ɝɥɭɤɨɡɟ ɭ ɮɭɧɤɰɢʁɢ ɜɪɟɦɟɧɚ ɬʁ. ɭ ɪɚɡɥɢɱɢɬɢɦ ɜɪɟɦɟɧɫɤɢɦ ɬɚɱɤɚɦɚ 

ɈȽɌɌ-ɚ (0 ɦɢɧ., γ0 ɦɢɧ., 1β0.ɦɢɧ) ɢ ɢɡɪɚɱɭɧɚɬɚ ʁɟ ɩɪɟɦɚ ɩɪɚɜɢɥɭ ɬɪɚɩɟɡɨɢɞɚ 

(150,151).  

4. ɂɧɞɟɤɫɢ ɢɧɫɭɥɢɧɫɤɟ ɫɟɧɡɢɬɢɜɧɨɫɬɢ: Cederholm index (ISICED) ɩɪɟɞɫɬɚɜʂɚ ɦɟɪɭ  

ɩɟɪɢɮɟɪɧɟ ɢɧɫɭɥɢɧɫɤɟ ɫɟɧɡɢɬɢɜɧɨɫɬɢ ɢ Matsuda index (ISIMAT) ɢɧɞɟɤɫ 

ɢɧɫɭɥɢɧɫɤɟ ɫɟɧɡɢɬɢɜɧɨɫɬɢ ɰɟɥɨɝ ɬɟɥɚ,  ɤɨʁɢ ɪɟɮɥɟɤɬɭʁɟ ɤɨɦɩɨɡɢɬɧɭ ɩɪɨɰɟɧɭ 

ɯɟɩɚɬɢɱɤɟ ɢ ɦɢɲɢʄɧɟ ɢɧɫɭɥɢɧɫɤɟ ɫɟɧɡɢɬɢɜɧɨɫɬɢ (152,153,154). 

 

 

3.3.4 Ʉɥɢɧɢɱɤɟ ɨɰɟɧɟ ɢ ɧɟɭɪɩɨɫɢɯɨɥɨɲɤɢ ɬɟɫɬɨɜɢ: 

 

1. Ƚɨɞɢɧɟ ɫɬɚɪɨɫɬɢ, ɩɨɥ, ɫɬɟɩɟɧ ɨɛɪɚɡɨɜɚʃɚ, ɩɭɲɟʃɟ ɰɢɝɚɪɟɬɚ. 

2. ɂɧɞɟɤɫ ɬɟɥɟɫɧɟ ɦɚɫɟ (BMI)  ɞɨɛɢʁɟɧ ʁɟ ɢɡ ɤɨɥɢɱɧɢɤɚ ɬɟɥɟɫɧɟ ɦɚɫɟ (ФР) ɢ ɩɨɜɪɲɢɧɟ 

ɬɟɥɚ (Ц2)  

3. Ʉɥɢɧɢɱɤɢ ɬɨɤ ɛɨɥɟɫɬɢ (ɊɊɆɋ), ɬɪɚʁɚʃɟ ɛɨɥɟɫɬɢ, ɩɪɢɦɟɧɚ ɢɦɭɧɨɦɨɞɭɥɚɬɨɪɧɟ 

ɬɟɪɚɩɢʁɟ, ɬɪɚʁɚʃɟ ɬɟɪɚɩɢʁɟ, ɭɤɭɩɚɧ ɛɪɨʁ ɪɟɥɚɩɫɚ. 

 

4. ɋɬɟɩɟɧ ɮɭɧɤɰɢɨɧɚɥɧɨɝ ɧɟɭɪɨɥɨɲɤɨɝ ɞɟɮɢɰɢɬɚ ɨɰɟʃɟɧ ʁɟ ɩɨɦɨʄɭ Kurtzke-ɨɜɟ 

ɫɤɚɥɟ ȿDSS (ɟɧɝ. The Expanded Disability Status Scale). ɤɨʁɚ ɨɞɪɚɠɚɜɚ ɪɚɫɬɭʄɢ 

ɮɭɧɤɰɢɨɧɚɥɧɢ ɧɟɭɪɨɥɨɲɤɢ ɞɟɮɢɰɢɬ ɫɚ ɪɚɫɩɨɧɨɦ ɫɤɨɪɚ ɨɞ 0 ɞɨ 10. Ʉɪɚʁʃɢ ɫɤɨɪ 

ɮɨɪɦɢɪɚ ɫɟ ɧɚ ɨɫɧɨɜɭ ɩɚɰɢʁɟɧɬɨɜɟ ɫɩɨɫɨɛɧɨɫɬɢ ɯɨɞɚ ɢ ɫɤɨɪɨɜɚ ɭ ɩɨʁɟɞɢɧɚɱɧɢɦ 

ɮɭɧɤɰɢɨɧɚɥɧɢɦ ɫɢɫɬɟɦɢɦɚ. (155) ɇɟɭɪɨɥɨɲɤɢɦ ɬɟɫɬɨɜɢɦɚ ɢ  ɩɪɟɝɥɟɞɨɦ 

ɩɪɨɰɟʃɭʁɟ ɫɟ ɞɢɫɬɚɧɰɚ ɤɨʁɭ ɩɚɰɢʁɟɧɬ ɦɨɠɟ ɞɚ ɩɪɟђɟ ɩɪɢ ɫɚɦɨɫɬɚɥɧɨɦ ɢɥɢ 

ɚɫɢɫɬɢɪɚɧɨɦ ɯɨɞɭ ɢ ɜɪɲɢ ɫɟ ɨɰɟʃɢɜɚʃɟ ɩɨʁɟɞɢɧɚɱɧɢɯ ɮɭɧɤɰɢɨɧɚɥɧɢɯ ɫɢɫɬɟɦɚ 

(ɜɢɡɭɟɥɧɢ, ɦɨɠɞɚɧɨ ɫɬɚɛɥɨ, ɩɢɪɚɦɢɞɧɢ, ɰɟɪɟɛɟɥɚɪɧɢ, ɫɟɧɡɨɪɧɢ, ɮɭɧɤɰɢʁɚ 

ɫɮɢɧɤɬɟɪɚ, ɦɟɧɬɚɥɧɢ); ȿDSS= 5.5 ʁɟ ɝɪɚɧɢɰɚ ɞɨ ɤɨʁɟ ʁɟ ɩɚɰɢʁɟɧɬ ɫɩɨɫɨɛɚɧ ɞɚ ɯɨɞɚ 

ɫɚɦɨɫɬɚɥɧɨ 100ɦ; ȿDSS >6  ɫɦɚɬɪɚɧ ʁɟ ɬɟɠɨɦ ɮɭɧɤɰɢɨɧɚɥɧɨɦ 

ɨɧɟɫɩɨɫɨɛʂɟɧɨɲʄɭ ɢ ɢɫɤʂɭɱɭʁɭʄɢɦ ɤɪɢɬɟɪɢʁɭɦɨɦ ɭ ɨɜɨɦ ɢɫɬɪɚɠɢɜɚʃɭ. 

5. ɋɬɟɩɟɧ ɩɪɨɝɪɟɫɢʁɟ ɛɨɥɟɫɬɢ ɩɪɨɰɟʃɟɧ ʁɟ ɆSSS (ɟɧɝ. Multiple Sclerosis Severity 

Score). ȼɪɟɞɧɨɫɬ ɫɟ ɩɪɨɰɟʃɭʁɟ ɩɨʁɟɞɢɚɱɧɨ ɡɚ ɫɜɚɤɨɝ ɛɨɥɟɫɧɢɤɚ ɧɚ ɨɫɧɨɜɭ ɬɚɛɟɥɟ 

ɤɨʁɚ ɫɚɞɪɠɢ ɜɪɟɞɧɨɫɬɢ ȿDSS ɫɤɨɪɨɜɚ ɢ ɬɪɚʁɚʃɟ ɛɨɥɟɫɬɢ.  ɆSSS ɩɪɟɞɫɬɚɜʂɚ 



36 

 

ȿDSS ɤɨɪɢɝɨɜɚɧ ɡɚ ɞɭɠɢɧɭ ɬɪɚʁɚʃɚ ɛɨɥɟɫɬɢ ɢ ɤɨɪɢɫɬɚɧ ʁɟ ɦɟɬɨɞ ɡɚ ɩɨɪɟђɟʃɟ 

ɝɪɭɩɚ ɩɚɰɢʁɟɧɚɬɚ, ɮɥɭɤɬɭɚɰɢʁɟ ɛɨɥɟɫɬɢ (156).  

6. ɉɪɢɫɭɫɬɜɨ ɢ ɬɟɠɢɧɚ ɞɟɩɪɟɫɢʁɟ ɩɪɨɰɟʃɟɧɢ ɫɭ ɩɪɢɦɟɧɨɦ „Beck Depression 

Inventory“ (BDI-II) ɭɩɢɬɧɢɤɚ ɤɨʁɢ ʁɟ ɫɚɱɢʃɟɧ ɨɞ β1 ɫɬɚɜɤɟ ɤɨʁɚ ɩɪɨɰɟʃɭʁɟ 

ɤɚɪɚɤɬɟɪɢɫɬɢɱɧɟ ɡɧɚɤɟ ɢ ɫɢɦɩɬɨɦɟ ɞɟɩɪɟɫɢʁɟ ɢ ɤɨʁɢ ɩɚɰɢʁɟɧɬɢ ɫɚɦɢ ɩɨɩɭʃɚɜɚʁɭ. 

Ɋɚɫɩɨɧ ɫɤɨɪɨɜɚ ʁɟ ɨɞ 0 ɞɨ γ6; ɋɤɨɪ >10 ʁɟ ɛɢɨ ɢɫɤʂɭɱɭʁɭʄɢ ɡɚ ɭɱɟɫɬɜɨɜɚʃɟ ɭ 

ɧɚɲɟɦ ɢɫɬɪɚɠɢɜɚʃɭ (157,158). 

7. Ʉɨɝɧɢɬɢɜɧɢ ɫɬɚɬɭɫ ɢɫɩɢɬɚɧɢɤɚ ɩɪɨɰɟʃɟɧ ʁɟ ɤɨɪɢɲʄɟʃɟɦ ɱɟɬɢɪɢ ɬɟɫɬɚ, ɤɨʁɢ ɫɭ 

ɞɟɨ ɤɪɚɬɤɟ ɧɟɭɪɨɩɫɢɯɨɥɨɲɤɟ ɛɚɬɟɪɢʁɟ TСО BrТОП RОpОКtКЛХО BКttОrв of Neuropsy-

МСoХoРТМКХ TОsts“ (BRB-N)-ɜɟɪɡɢʁɚ Ⱥ, ɢɡɞɜɨʁɟɧɚ ɪɚɞɢ ɟɜɚɥɭɚɰɢʁɟ ɧɚʁɱɟɲʄɟ 

ɨɲɬɟʄɟɧɢɯ ɤɨɝɧɢɬɢɜɧɢɯ ɞɨɦɟɧɚ: ɤɨɦɩɥɟɤɫɧɚ ɩɚɠʃɚ, ɛɪɡɢɧɚ ɨɛɪɚɞɟ 

ɢɧɮɨɪɦɚɰɢʁɚ, ɜɟɪɛɚɥɧɨ ɢ ɜɢɡɭɟɥɧɨ ɭɱɟʃɟ ɢ ɩɚɦʄɟʃɟ (159,160, 161). Ɍɟɫɬɨɜɢ ɫɭ 

ɩɪɟɜɟɞɟɧɢ ɢ ɤɥɢɧɱɤɢ ɜɚɥɢɞɧɢ ɡɚ ɩɪɢɦɟɧɭ ɧɚ ɫɪɩɫɤɨɦ ʁɟɡɢɤɭ. Ɍɟɫɬɢɪɚʃɟ ʁɟ 

ɨɛɚɜʂɚɨ ɢɫɬɢ ɧɟɭɪɨɥɨɝ ɩɪɟɬɯɨɞɧɨ ɬɪɟɧɢɪɚɧ ɢ ɫɚ ɢɫɤɭɫɬɜɨɦ ɭ ɢɡɜɨђɟʃɭ 

ɧɚɜɟɞɟɧɢɯ ɬɟɫɬɨɜɚ.  

ɉɚɰɢʁɟɧɬɢ ɫɭ ɬɟɫɬɢɪɚɧɢ ɩɨ ɞɟɮɢɧɢɫɚɧɨɦ ɪɟɞɨɫɥɟɞɭ ɩɪɢɦɟɧɟ ɬɟɫɬɨɜɚ: 

 

7.1 ɌСО Selective Remanding Test (SRT)-  ɩɪɨɰɟʃɭʁɟ ɫɩɨɫɨɛɧɨɫɬ ɜɟɪɛɚɥɧɨɝ ɭɱɟʃɚ 

ɢ ɩɚɦʄɟʃɚ ɬɨɤɨɦ ɲɟɫɬɨɫɬɪɭɤɨɝ ɩɨɧɚɜʂɚʃɚ ɥɢɫɬɟ ɨɞ 1β ɪɟɱɢ. ɉɪɢ ɫɜɚɤɨɦ 

ɧɚɪɟɞɧɨɦ ɩɨɧɚɜʂɚʃɭ ɢɫɩɢɬɚɧɢɤ ɫɟ ɩɨɞɫɟʄɚ ɫɚɦɨ ɧɚ ɪɟɱɢ ɤɨʁɟ ʁɟ ɭ 

ɩɪɟɬɯɨɞɧɨɦ ɩɨɤɭɲɚʁɭ ɡɚɛɨɪɚɜɢɨ ɞɚ ɧɚɜɟɞɟ.  ɉɪɢɥɢɤɨɦ ɫɤɨɪɨɜɚʃɚ ɩɨɫɬɨʁɟ ɬɪɢ 

ɤɨɦɩɨɧɟɧɬɟ ɤɨʁɟ ɫɭ ɜɚɠɧɟ ɭ ɢɧɬɟɪɩɪɟɬɚɰɢʁɢ ɧɟɭɪɨɩɫɢɯɨɥɨɲɤɨɝ ɞɟɮɢɰɢɬɚ 

(Long term storage-LTS, Consistence Long Term Retrieval-CLTR,Delay Recall-

DR). Ɂɚ ɪɟɱ ɤɨʁɚ ʁɟ ɩɨɧɨɜʂɟɧɚ ɭ ɬɨɤɭ ɞɜɚ ɭɡɚɫɬɨɩɧɚ ɩɨɤɭɲɚʁɚ ɫɟ ɫɦɚɬɪɚ ɞɚ ʁɟ 

ɩɪɟɜɟɞɟɧɚ ɭ ɞɭɝɨɪɨɱɧɨ ɩɚɦʄɟʃɟ (LTS) ɨɞ ɬɨɝ ɬɪɟɧɭɬɤɚ ɩɚ ɧɚɞɚʂɟ, ɛɟɡ ɨɛɡɢɪɚ 

ɞɚ ɥɢ ɫɟ ɭ ɧɚɪɟɞɧɨɦ ɩɨɤɭɲɚʁɭ ɩɨɧɚɜʂɚɥɚ ɢɥɢ ɧɟ. ɍɤɨɥɢɤɨ ɫɟ ɪɟɱ ɤɨʁɚ ʁɟ ɜɟʄ 

ɦɟɦɨɪɢɫɚɧɚ ɤɚɨ LTS ɩɨɧɨɜɢ ɩɪɢ ɫɜɚɤɨɦ ɧɚɪɟɞɧɨɦ ɩɨɤɭɲɚʁɭ ɢɧɬɟɪɩɪɟɬɚɰɢʁɟ 

ɥɢɫɬɟ ɨɞ 1β ɪɟɱɢ, ɞɚɤɥɟ ɫɜɢɯ 6 ɩɭɬɚ, ɨɧɞɚ ɫɟ ɫɤɨɪɭʁɟ ɤɚɨ CLTR. Ɋɟɱɢ ɤɨʁɟ ɫɭ 

ɩɨɧɨɜʂɟɧɟ ɩɨɫɥɟ 15 ɦɢɧɭɬɚ ɫɟ ɫɤɨɪɭʁɭ ɤɚɨ ɨɞɥɨɠɟɧɢ ɨɞɝɨɜɨɪɢ DR (159, 

160,162). 

7.2 ɌСО 10/γ6 SpКtТКХ RОМКХХ TОst (SPART)- ɧɟɭɪɨɩɫɢɯɨɥɨɲɤɢ ɬɟɫɬ ɡɚ ɩɪɨɰɟɧɭ 

ɜɢɡɭɨ-ɩɪɨɫɬɨɪɧɨɝ ɭɱɟʃɚ ɢ ɩɚɦʄɟʃɚ.  ɂɫɩɢɬɚɧɢɤɭ ɫɟ ɭ ɬɪɢ ɧɚɜɪɚɬɚ ɬɨɤɨɦ 10 

ɫɟɤɭɧɞɢ ɩɪɢɤɚɡɭʁɟ ɬɚɛɥɚ ɫɚ γ6 ɩɨʂɚ ɨɞ ɤɨʁɢɯ ʁɟ 10 ɩɨɩɭʃɟɧɨ ɤɚɪɚɤɬɟɪɢɫɬɢɱɧɨ 

ɪɚɫɩɨɪɟђɟɧɢɦ ɰɪɧɢɦ ɤɪɭɝɨɜɢɦɚ. Ɉɞ ɢɫɩɢɬɚɧɢɤɚ ɫɟ ɬɪɚɠɢ ɞɚ ɩɪɢɥɢɤɨɦ 
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ɫɜɚɤɨɝ ɩɨɤɭɲɚʁɚ (ɭɤɭɩɧɨ ɬɪɢ ɭ ɩɪɨɰɟɫɭ ɭɱɟʃɚ) ɭɩɚɦɬɢ ɪɚɫɩɨɪɟɞ ɤɪɭɝɨɜɚ ɢ 

ɩɨɬɨɦ ɢɯ ɩɪɟɞɫɬɚɜɢ ɩɨɫɬɚɜʂɚʃɟɦ ɰɪɧɢɯ ɤɪɭɝɨɜɚ ɧɚ ɨɞɝɨɜɚɪɚʁɭʄɚ ɩɨʂɚ ɧɚ 

ɩɪɚɡɧɨʁ ɬɚɛɥɢ. Ɉɞɥɨɠɟɧɨ ɩɪɢɫɟʄɚʃɟ ɪɚɫɩɨɪɟɞɚ ɧɚɜɟɞɟɧɟ ɜɢɡɭɟɥɧɟ ɲɟɦɟ 

ɩɪɨɰɟʃɭʁɟ ɫɟ ɧɚɤɨɧ 15 ɦɢɧ (159, 160, 162). 

7.3 The Symbol Digit Modalities Test (SDMT)-  ɧɟɭɪɨɩɫɢɯɨɥɨɲɤɢ ɫɤɪɢɧɢɧɝ ɬɟɫɬ 

ɤɨʁɢ ɫɥɭɠɢ ɡɚ ɩɪɨɰɟɧɭ ɤɨɦɩɥɟɤɫɧɟ ɩɚɠʃɟ, ɛɪɡɢɧɚ ɨɛɪɚɞɟ ɢɧɮɨɪɦɚɰɢʁɚ, ɪɚɞɧɟ 

ɦɟɦɨɪɢʁɟ ɢ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɩɪɢɥɢɤɨɦ ɫɥɨɠɟɧɟ ɜɢɡɭɟɥɧɟ ɩɪɟɬɪɚɝɟ. ɍ ɨɜɨɦ 

ɢɫɬɪɚɠɢɜɚʃɭ ɤɨɪɢɲʄɟɧɚ ʁɟ ɨɪɚɥɧɚ ɜɟɪɡɢʁɚ ɬɟɫɬɚ.  

ɉɪɟɡɟɧɬɨɜɚɧɨ ʁɟ ɞɟɜɟɬ ɪɚɡɥɢɱɢɬɢɯ ɫɢɦɛɨɥɚ ɢ ɫɜɚɤɨɦ ɨɞ ʃɢɯ ʁɟ ɩɪɢɞɪɭɠɟɧ 

ɨɞɝɨɜɚɪɚʁɭʄɢ ɛɪɨʁ. ɋɢɦɛɨɥɢ ɫɭ ɩɪɟɡɟɧɬɨɜɚɧɚ ɭ ɧɢɡɭ  ɪɚɧɞɨɦɧɢɦ ɪɟɞɨɫɥɟɞɨɦ 

ɭɡ ɩɨɧɚɜʂɚʃɚ. Ɉɞ ɩɚɰɢʁɟɧɬɚ ɫɟ ɬɪɚɠɢ ɞɚ ɫɜɚɤɨɦ ɫɢɦɛɨɥɭ, ɪɟɞɨɦ,  ɩɪɢɞɪɭɠɢ 

ɨɞɝɨɜɚɪɚʁɭʄɢ ɛɪɨʁ ɲɬɨ ʁɟ ɬɚɱɧɢʁɟ ɢ ɛɪɠɟ ɦɨɝɭʄɟ.  ɋɤɨɪɭʁɟ ɫɟ ɛɪɨʁ ɤɨɪɟɤɬɧɢɯ 

ɨɞɝɨɜɨɪɚ ɡɚ ɜɪɟɦɟ ɨɞ 90 ɫɟɤ (159, 160, 163,164). 

7.4 TСО PКМОН AuНТtorв SОrТКХ AННТtТon TОst (PASAT γ) ʁɟ ɧɟɭɪɨɩɫɢɯɨɥɨɲɤɢ ɬɟɫɬ 

ɩɨɝɨɞɚɧ ɡɚ ɩɪɨɰɟɧɭ ɛɪɡɢɧɟ ɨɛɪɚɞɟ ɢɧɮɨɪɦɚɰɢʁɟ ɚɭɞɢɬɢɜɧɨ ɩɪɟɡɟɧɬɨɜɚɧɨɝ 

ɦɚɬɟɪɢʁɚɥɚ, ɪɚɞɧɟ ɦɟɦɨɪɢʁɟ ɢ ɭʁɟɞɧɨ ɦɟɪɢ ɫɩɨɫɨɛɧɨɫɬ ɡɚɞɪɠɚɜɚʃɚ ɢ 

ɭɫɦɟɪɚɜɚʃɚ ɩɚɠʃɟ ɤɚɨ ɢ ɫɟɥɟɤɬɢɜɧɟ ɢɧɯɢɛɢɰɢʁɟ ɪɚɡɥɢɱɢɬɢɯ ɫɬɢɦɭɥɭɫɚ. Ɍɟɫɬ 

ɫɟ ɫɚɫɬɨʁɢ ɨɞ 60 ʁɟɞɧɨɰɢɮɪɟɧɢɯ ɛɪɨʁɟɜɚ ɩɪɟɡɟɧɬɨɜɚɧɢɯ ɩɪɟɤɨ ɚɭɞɢɨ ɐȾ-ɚ 

ɤɨʁɢ ɫɟ ɪɚɧɞɨɦɧɨ ɩɨɧɚɜʂɚʁɭ ɭ ɪɚɡɦɚɤɭ ɨɞ γ ɫɟɤɭɧɞɟ. Ɉɞ ɢɫɩɢɬɚɧɢɤɚ ɫɟ ɬɪɚɠɢ 

ɞɚ ɫɚɛɟɪɟ ɞɜɚ ɭɡɚɫɬɨɩɧɚ ɛɪɨʁɚ ɬɚɤɨ ɲɬɨ ʄɟ ɫɜɚɤɢ ɧɚɪɟɞɧɢ ɛɪɨʁ ɞɨɞɚɬɢ 

ɩɪɟɬɯɨɞɧɨ ɪɟɝɢɫɬɪɨɜɚɧɨɦ ɭɡ ɢɝɧɨɪɢɫɚʃɟ ɜɪɟɞɧɨɫɬɢ ɩɪɟɬɯɨɞɧɨ ɢɡɪɚɱɭɧɚɬɨɝ 

ɡɛɢɪɚ ɰɢɮɚɪɚ (159, 160, 162). 

8. Ɋɟɡɭɥɬɚɬɢ SRT, SPART, SDMT, PASAT  ɬɟɫɬɨɜɚ ɭɩɨɪɟђɢɜɚɧɢ ɫɚ ɧɨɪɦɚɬɢɜɧɢɦ 

ɜɪɟɞɧɨɫɬɢɦɚ  ɭɫɬɚɧɨɜʂɟɧɢɦ ɡɚ ɫɪɩɫɤɭ ɩɨɩɭɥɚɰɢʁɭ, ɭɫɤɥɚђɟɧɢɦ ɭ ɨɞɧɨɫɭ ɧɚ ɩɨɥ, 

ɝɨɞɢɧɟ ɫɬɚɪɨɫɬɢ ɢ ɫɬɟɩɟɧ ɨɛɪɚɡɨɜɚʃɚ (164). 

 ɇɟɭɫɩɟɲɧɨɫɬ ɧɚ ɬɟɫɬɭ ɞɟɮɢɧɢɫɚɧɚ ʁɟ ɤɚɨ  ɪɟɡɭɥɬɚɬ ɤɨʁɢ ʁɟ ɡɚ ≥ 1 ɫɬɚɧɞɚɪɞɧɭ 

ɞɟɜɢʁɚɰɢʁɭ ɧɢɠɢ ɨɞ ɨɞɝɨɜɚɪɚʁɭʄɟ ɧɨɪɦɚɬɢɜɧɟ ɜɪɟɞɧɨɫɬɢ. 

9. Ʉɨɝɧɢɬɢɜɧɢ  ɫɬɚɬɭɫ ɢɫɩɢɬɚɧɢɤɚ ɞɟɮɢɧɢɫɚɧ ʁɟ ɧɚ ɫɥɟɞɟʄɢ ɧɚɱɢɧ ɭ ɡɚɜɢɫɧɨɫɬɢ ɨɞ 

ɛɪɨʁɚ ɨɲɬɟʄɟɧɢɯ ɤɨɝɧɢɬɢɜɧɢɯ ɞɨɦɟɧɚ: 

ɚ. ɇɟɦɚ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ- ɭɫɩɟɲɚɧ ɧɚ ɫɜɢɦ ɬɟɫɬɨɜɢɦɚ. 

ɛ. Ȼɥɚɝɢ ɤɨɝɧɢɬɢɜɧɢ ɞɟɮɢɰɢɬ- ɧɟɭɫɩɟɲɧɨɫɬ ɧɚ 1 ɨɞ 4 ɬɟɫɬɚ. 

ɰ. Ʉɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ- ɧɟɭɫɩɟɲɧɨɫɬ ɧɚ ≥ β ɬɟɫɬɚ.  
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3.4 ɋɬɚɬɢɫɬɢɱɤɚ ɨɛɪɚɞɚ ɩɨɞɚɬɚɤɚ 

ɍ ɫɬɭɞɢʁɢ ʄɟ ɛɢɬɢ ɤɨɪɢɲʄɟɧɟ ɪɚɡɥɢɱɢɬɟ ɫɬɚɬɢɫɬɢɱɤɟ ɦɟɬɨɞɟ ɭ ɡɚɜɢɫɧɨɫɬɢ ɨɞ 
ɞɟɮɢɧɢɫɚɧɢɯ ɰɢʂɟɜɚ. ɍɱɟɫɬɚɥɨɫɬ ɤɚɬɟɝɨɪɢʁɫɤɢɯ, ɨɞɧɨɞɧɨ ɧɟɡɚɜɢɫɧɢɯ ɜɚɪɢʁɚɛɥɢ  ɛɢʄɟ 
ɨɞɪɟђɟɧɚ ɦɟɬɨɞɨɦ ɩɪɟɛɪɨʁɚɜɚʃɚ  (engl. gene counting method). Ɂɚ ɢɫɩɢɬɢɜɚʃɟ ɫɥɚɝɚʃɚ 
ɞɢɫɬɪɢɛɭɰɢʁɚ ɞɨɛɢʁɟɧɢɯ  ɭɱɟɫɬɚɥɨɫɬɢ ɭ ɝɪɭɩɚɦɚ ɢɫɩɢɬɢɜɚɧɨɝ ɭɡɨɪɤɚ  ɛɢʄɟ ɩɪɢɦɟʃɟɧ ʁɟ 
χβ ɬɟɫɬ.  

Ⱦɢɫɬɪɢɛɭɰɢʁɚ ɜɪɟɞɧɨɫɬɢ ɤɨɧɬɢɧɭɚɥɧɢɯ, ɨɞɧɨɫɧɨ ɡɚɜɢɫɧɢɯ ɜɚɪɢʁɚɛɥɢ ɛɢʄɟ ɬɟɫɬɢɪɚɧɚ 
Ʉɨɥɦɨɝɨɪɨɜ-ɋɦɢɪɧɨɜ ɬɟɫɬɨɦ. Ɋɟɥɚɰɢʁɚ ɢɡɦɟђɭ ɜɪɟɞɧɨɫɬɢ  ɤɚɬɟɝɨɪɢʁɫɤɢɯ ɢ 
ɤɨɧɬɢɧɭɚɥɧɢɯ ɜɚɪɢʁɚɛɥɢ ɛɢʄɟ ɬɟɫɬɢɪɚɧɚ Ɍ-ɬɟɫɬɨɦ ɢɥɢ ɚɧɚɥɢɡɨɦ ɜɚɪɢʁɚɧɫɟ (ANOVA), 

ɭɤɨɥɢɤɨ ɫɭ ɜɪɟɞɧɨɫɬɢ ɤɨɧɬɢɧɭɚɥɧɢɯ  ɜɚɪɢʁɚɛɥɢ ɭ ɧɨɪɦɚɥɧɨʁ ɪɚɫɩɨɞɟɥɢ, ɢɥɢ ɩɪɢɦɟɧɨɦ  
Mann–АСТtnОв U ɬɟɫɬɚ ɢɥɢ  Kruskal-Wallis  ɧɟɩɚɪɚɦɟɬɪɢʁɫɤɟ ANOVA-e  ɭɤɨɥɢɤɨ  
ɜɪɟɞɧɨɫɬɢ  ɤɨɧɬɢɧɭɚɥɧɢɯ ɜɚɪɢʁɚɛɥɢ  ɧɢɫɭ ɭ  ɧɨɪɦɚɥɧɨʁ  ɪɚɫɩɨɞɟɥɢ. Ɂɚ ɢɫɬɩɢɬɢɜɚʃɟ 
ɩɨɜɟɡɚɧɨɫɬɢ ɤɨɧɬɢɧɭɚɥɧɢɯ ɜɚɪɢʁɚɛɥɢ ɛɢʄɟ ɤɨɪɢɲʄɟɧɚ ɉɢɪɫɨɧɨɜɚ ɢ ɋɩɢɪɦɚɧɨɜɚ 
ɤɨɪɟɥɚɰɢɨɧɚ ɚɧɚɥɢɡɚ.  ȼɪɟɞɧɨɫɬɢ ɮɟɧɨɬɢɩɫɤɢɯ ɜɚɪɢʁɚɛɥɢ ɛɢʄɟ ɩɪɟɞɫɬɚɜʂɟɧɟ ɤɚɨ 
ɛɪɨʁɟɜɢ ɢ  ɩɪɨɰɟɧɬɢ, ɢɥɢ  ɤɚɨ  ɫɪɟɞʃɚ  ɜɪɟɞɧɨɫɬ  ɫɚ ɫɬɚɧɞɚɪɞɧɨɦ  ɞɟɜɢʁɚɰɢʁɨɦ (±SD).  

ɍɧɢɜɚɪɢʁɚɬɧɚ ɢ ɦɭɥɬɢɜɚɪɢʁɚɬɧɚ  ɪɟɝɪɟɫɢʁɚ  ʄɟ ɛɢɬɢ  ɤɨɪɢɲʄɟɧɚ ɡɚ  ɢɡɪɚɱɭɧɚɜɚʃɟ  
ɨɞɧɨɫɚ  ɲɚɧɫɢ (ɤɨɟɮɢɰɢʁɟɧɬ ɪɟɝɪɟɫɢʁɟ ) OR (engl. OННs RКtТo), ɫɚ ɢɧɬɟɪɜɚɥɨɦ 
ɩɨɭɡɞɚɧɨɫɬɢ (ɢɧɬɟɪɜɚɥ ɩɨɜɟɪɟʃɚ) 95%  (±95% CI, ОnРХ. ConПТНОnМО IntОrvКХ), ɤɨʁɢ ʁɟ ɦɟɪɚ 
ɚɫɨɰɢʁɚɰɢʁɟ ɧɟɡɚɜɢɫɧɢɯ ɢ ɡɚɜɢɫɧɢɯ  ɜɚɪɢʁɚɛɥɢ. ɍ ɫɜɢɦ  ɫɬɚɬɢɫɬɢɱɤɢɦ ɬɟɫɬɨɜɢɦɚ, 
ɜɪɟɞɧɨɫɬ  ɜɟɪɨɜɚɬɧɨʄɟ  p<0.05 ɫɦɚɬɪɚʄɟ ɫɟ ɡɧɚɱɚʁɧɨɦ. ɋɜɟ  ɫɬɚɬɢɫɬɢɱɤɟ ɚɧɚɥɢɡɟ ɛɢʄɟ  
ɭɪɚђɟɧɟ  ɤɨɪɢɲʄɟʃɟɦ   ɩɪɨɝɪɚɦɚ  "StКtТstТМК SoПtаКrО"  ɜɟɪɡɢʁɚ  8.0 ( "Stat Soft Inc.") ɢ 
ȿxcel ɩɪɨɝɪɚɦɨɦ. 
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4.1.Ɉɫɧɨɜɧɟ ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ ɢɫɩɢɬɚɧɨɝ ɭɡɨɪɤɚ ɨɛɨɥɟɥɢɯ ɨɞ ɦɭɥɬɢɩɥɟ ɫɤɥɟɪɨɡɟ 

ɍ Ɍɚɛɟɥɢ 1. ɫɭ ɩɪɢɤɚɡɚɧɢ ɞɟɦɨɝɪɚɮɫɤɢ ɢ ɤɥɢɧɢɱɤɢ ɩɚɪɚɦɟɬɪɢ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ 

ɭɤʂɭɱɟɧɢɯ ɭ ɫɬɭɞɢʁɭ. ɍ ɢɫɩɢɬɚɧɨɦ ɭɡɨɪɤɭ ɩɚɰɢʁɟɧɚɬɚ ɫɚ Ɇɋ ɩɚɰɢʁɟɧɬɢ ɤɨʁɢ ɧɢɫɭ 

ɥɟɱɟɧɢ ɢɦɚʁɭ ɡɧɚɱɚʁɧɨ ɤɪɚʄɟ ɬɪɚʁɚʃɟ ɛɨɥɟɫɬɢ ɨɞ ɝɪɭɩɟ ɤɨʁɚ ʁɟ ɧɚ ɬɟɪɚɩɢʁɢ (p=0.02) 

(Ɍɚɛɟɥɚ 1.). Ɂɚ ɨɫɬɚɥɟ ɤɥɢɧɢɱɤɟ ɢ ɞɟɦɨɝɪɚɮɫɤɟ ɩɚɪɚɦɟɬɪɟ ɩɪɢɤɚɡɚɧɟ Ɍɚɛɟɥɢ 1. ɧɢʁɟ 

ɭɬɜɪђɟɧɚ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɢɡɦɟђɭ ɞɜɟ ɩɨɞɪɝɭɩɟ ɩɚɰɢʁɟɧɚɬɚ. 

 

Ɍɚɛɟɥɚ 1. Ⱦɟɦɨɝɪɚɮɫɤɟ ɢ ɤɥɢɧɢɱɤɟ ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ ɢɫɩɢɬɚɧɢɤɚ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ  

Ⱦɟɦɨɝɪɚɮɫɤɟ ɢ ɤɥɢɧɢɱɤɟ 

ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ 

ɉɚɰɢʁɟɧɬɢ ɧɚ 

ɬɟɪɚɩɢʁɢ 

n=50 

ɇɟɥɟɱɟɧɢ 

ɩɚɰɢʁɟɧɬɢ 

 n=31 

ɋɜɢ ɩɚɰɢʁɟɧɬɢ 

 

n=81 

ɉɨɥ, ɀ/Ɇ n(%)$ 21(42.0 )/29 (58.0) 17 (54.8)/14 (45.2) 38 (46.9)/43 (53.1) 

ɋɬɚɪɨɫɬ (ɝɨɞɢɧɟ) 38.14±9.27 35.19±9.92 37.01±9.57 

BMI (kg/m2) 23.81±3.66 23.71±3.61 23.77±3.62 

Ɍɪɚʁɚʃɟ ɛɨɥɟɫɬɢ (ɝɨɞɢɧɟ) 9.3±5.95 6.21±5.18* 8.12± 5.83 

Ɍɪɚʁɚʃɟ ɬɟɪɚɩɢʁɟ (ɦɟɫɟɰɢ)# 58.7± 45.1   

ɉɭɲɟʃɟ, n (%)$ 30 (60.0)/20 (40.0) 20 (64.5)/11 (35.5) 30 (37.03) 

Ƚɨɞɢɧɟ ɲɤɨɥɨɜɚʃɚ 13.63±2.15 13.45±2.20 13.56±2.16 

EDSS # 2.56±1.18 2.56±1.09 2.56±1.14 

MSSS# 3.59± 2.07 4.48±2.13 3.93±2.13 

Ȼɪɨʁ ɪɟɥɚɩɫɚ#  3.6±3.2 3.7±4.5 3.7 ±4.1 

HOMA1-IR, n (%) 13 (26.0) 6 (19.4) 19 (23.46) 

HOMA2-IR, n (%) 27 (54.0) 12 (38.7) 39 (48.14) 

Ɉɲɬɟʄɟɧɚ ȽɌ, n (%) 12 (24.0) 8 (25.8) 20 (24.69) 

ȼɪɟɞɧɨɫɬɢ ɤɨɧɬɢɧɭɚɥɧɢɯ ɩɚɪɚɦɟɬɚɪɚ ɫɭ ɩɪɟɞɫɬɚɜʂɟɧɟ ɤɚɨ ɫɪɟɞʃɚ ɜɪɟɞɧɨɫɬ±ɫɬɚɧɞɚɪɞɧɚ 

ɞɟɜɢʁɚɰɢʁɚ; n-ɛɪɨʁ ɩɚɰɢʁɟɧɚɬɚ, BMI- ɢɧɞɟɤɫ ɬɟɥɟɫɧɟ ɦɚɫɟ, EDSS - Expanded Disability 

Status Scale, MSSS-Multiple Sclerosis Severity Score, HOMA-IR- Homeostasis Model 

Assessment ɢɧɞɟɤɫ ɢɧɫɭɥɢɧɫɤɟ ɪɟɡɢɫɬɟɧɰɢʁɟ, ȽɌ-ɝɥɭɤɨɡɧɚ ɬɨɥɟɪɚɧɰɢʁɚ, t-ɬɟɫɬ,$ χβ, 
#Mann-АСТtnОв U ɬɟɫɬ, *p<0.05 
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ɍ Ɍɚɛɟɥɢ β. ɫɭ ɩɪɢɤɚɡɚɧɢ ɩɚɪɚɦɟɬɪɢ ɦɟɬɚɛɨɥɢɡɦɚ ɢɫɭɥɢɧɚ ɢ ɝɥɭɤɨɡɟ ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ 

ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ ɭɤʂɭɱɟɧɢɯ ɭ ɫɬɭɞɢʁɭ 

Ɍɚɛɟɥɚ 2. ɉɚɪɚɦɟɬɪɢ ɦɟɬɚɛɨɥɢɡɦɚ ɝɥɭɤɨɡɟ ɢ ɢɧɫɭɥɢɧɚ ɢɫɩɢɬɚɧɢɤɚ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ  

 
ɉɚɰɢʁɟɧɬɢ 

n=81 

HOMA1-IR  2.08 ± 1.29 

HOMA2-IR  1.18 ± 0.68 

ISIMAT 5.61±2.37 

ISICED 53.35±13.27 

AUCINS 90.11±47.84 

AUCGLU 14.70±2.63 

IGIγ0′ (mU/mmol) 17.35±29.51 

ȼɪɟɞɧɨɫɬɢ ɤɨɧɬɢɧɭɚɥɧɢɯ ɩɚɪɚɦɟɬɚɪɚ ɫɭ ɩɪɟɞɫɬɚɜʂɟɧɟ ɤɚɨ ɫɪɟɞʃɚ ɜɪɟɞɧɨɫɬ± 

ɫɬɚɧɞɚɪɞɧɚ ɞɟɜɢʁɚɰɢʁɚ; n-ɛɪɨʁ ɩɚɰɢʁɟɧɚɬɚ, HOMA-IR- ɢɧɞɟɤɫ ɢɧɫɭɥɢɧɫɤɟ ɪɟɡɢɫɬɟɧɰɢʁɟ , 

ISI-ɢɧɞɟɤɫ ɢɧɫɭɥɢɧɫɤɟ ɫɧɡɢɬɢɜɧɨɫɬɢ, AUC-ɩɨɜɪɲɢɧɚ ɢɫɩɨɞ ɤɪɢɜɟ, INS-ɢɧɫɭɥɢɧ, GLU- 

ɝɥɭɤɨɡɚ, IGIγ0′- ɢɧɫɭɥɢɧɨɝɟɧɢ ɢɧɞɟɤɫ ɭ γ0. ɦɢɧ. 

ɇɟ ɩɨɫɬɨʁɢ ɪɚɡɥɢɤɚ ɢɡɦɟђɭ ɦɭɲɤɚɪɚɰɚ ɢ ɠɟɧɚ ɭ ɫɪɟɞʃɢɦ ɜɪɟɞɧɨɫɬɢɦɚ ɩɚɪɚɦɟɬɚɪɚ 

ɦɟɬɚɛɨɥɢɡɦɚ ɝɥɭɤɨɡɟ ɢ ɦɟɬɚɛɨɥɢɡɦɚ ɢɧɫɭɥɢɧɚ, ɨɫɢɦ ɝɪɚɧɢɱɧɟ ɡɧɚɱɚʁɧɨɫɬɢ ɭ ɪɚɡɥɢɰɢ 

ɜɪɟɞɧɨɫɬɢ  AUCGLU ɤɨʁɚ ʁɟ ɤɨɞ ɠɟɧɚ ɧɢɠɚ ɧɟɝɨ ɤɨɞ ɦɭɲɤɚɪɚɰɚ (sr. vr. ± SD 14.08±2.20 ɭ 

ɨɞɧɨɫɭ ɧɚ 15.26± 2.87, p=0.046). 

4.2 Ʉɨɝɧɢɬɢɜɧɢ ɫɬɚɬɭɫ ɢɫɩɢɬɚɧɢɤɚ ɨɛɟɥɟɥɢɯ ɨɞ ɦɭɥɬɢɩɥɟ ɫɤɥɟɪɨɡɟ 

ɉɨɫɬɨʁɚʃɟ ɢ ɬɟɠɢɧɚ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɫɚ Ɇɋ ʁɟ ɞɟɮɢɧɢɫɚɧɨ ɤɚɨ 

ɨɞɫɭɫɬɜɨ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ,  ɛɥɚɝɢ  ɤɨɝɧɢɬɢɜɧɢ ɞɟɮɢɰɢɬ ɢ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ ɭ 

ɧɚ ɨɫɧɨɜɭ ɩɨɫɬɢɝɧɭʄɚ ɧɚ ɧɟɭɪɨɩɫɢɯɨɥɨɲɤɢɦ ɬɟɫɬɨɜɢɦɚ ɩɪɨɰɟɧɟ.  
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Tabela 3. Ʉɨɝɧɢɬɢɜɧɢ ɫɬɚɬɭɫ ɩɚɰɢʁɟɧɚɬɚ ɫɚ Ɇɋ ɭ ɨɞɧɨɫɭ ɧɚ ɩɪɢɦɟɧɭ ɢɦɭɧɨɦɨɞɭɥɚɬɨɪɧɟ     
ɬɟɪɚɩɢʁɟ INFȕ 1b 

Ɍɟɠɢɧɚ ɨɲɬɟʄɟʃɚ Th IFN beta 

n (%) 

NОХОčОnТ 

n (%) 

P  ɍɤɭɩɧɨ 

n (%) 

ɇɟɦɚ ɨɲɬɟʄɟʃɚ 16 (32.00) 8 (25.81)  

0.70 

24 (29.63) 

Ȼɥɚɝɢ ɞɟɮɢɰɢɬ,1 ɬɟɫɬ 16 (32.00) 9 (29.03) 25 (30.86) 

Ʉɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ 

≥ β tОstК 

18 (36.00) 14 (45.16) 32 (39.51) 

n-ɛɪɨʁ ɩɚɰɢʁɟɧɚɬɚ, TС-ɬɟɪɚɩɢʁɚ, IFN- ɢɧɬɟɪɮɟɪɨɧ, p- χβ 

ɂɫɩɢɬɚɧɚ ʁɟ ɪɚɡɥɢɤɚ ɞɢɫɬɪɢɛɭɰɢʁɟ ɩɪɢɫɭɫɬɜɚ ɢ ɬɟɠɢɧɟ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɭ ɝɪɭɩɢ 

ɤɨʁɚ ʁɟ ɧɚ ɬɟɪɚɩɢʁɢ ɭ ɨɞɧɨɫɭ ɧɚ ɝɪɭɩɭ ɩɚɰɢʁɟɧɚɬɚ ɤɨʁɚ ɧɢʁɟ ɥɟɱɟɧɚ, ɢ ɧɢʁɟ ɭɬɜɪђɟɧɨ ɞɚ 

ɩɨɫɬɨʁɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ (Ɍɚɛɟɥɚ 3.). ɉɪɢɦɟʄɟɧɨ ʁɟ ɞɚ ɭ ɝɪɭɩɢ ɤɨʁɚ ɧɢʁɟ 

ɥɟɱɟɧɚ ɢɦɚ ɦɚʃɟ ɩɚɰɢʁɟɧɚɬɚ ɤɨʁɢ ɧɟɦɚʁɭ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ ɢ ɜɢɲɟ ɩɚɰɢʁɟɧɚɬɚ ɫɚ 

ɤɨɝɧɢɬɢɜɧɢɦ ɨɲɬɟʄɟʃɟɦ, ɦɟђɭɬɢɦ ɭɨɱɟɧɟ ɪɚɡɥɢɤɟ ɧɢɫɭ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɟ. 

 

4.3  Ɉɛɪɚɡɚɰ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ  ɢɫɩɢɬɚɧɢɤɚ ɫɚ ɦɭɥɬɢɩɥɨɦ ɫɤɥɟɪɨɡɨɦ 

ɂɫɩɢɬɚɧɚ ʁɟ ɭɱɟɫɬɚɥɨɫɬ ɧɟɭɫɩɟɲɧɨɫɬɢ ɭ ɩɨʁɟɞɢɧɚɱɧɢɦ ɤɨɝɧɢɬɢɜɧɢɦ ɞɨɦɟɧɢɦɚ 

(ɜɟɪɛɚɥɧɚ ɢ ɜɢɡɭɟɥɧɚ ɦɟɦɨɪɢʁɚ, ɩɚɠʃɚ, ɛɪɡɢɧɚ ɨɛɪɚɞɟ ɢɧɮɨɪɦɚɰɢʁɚ). 

Ɍɚɛɟɥɚ 4. Ɏɪɟɤɜɟɧɰɢʁɚ ɧɟɭɫɩɟɲɧɨɫɬɢ ɧɚ ɩɨʁɟɞɢɧɚɱɧɢɦ ɤɨɝɧɢɬɢɜɧɢɦ ɬɟɫɬɨɜɢɦɚ ɢɡɦɟђɭ 

ɩɚɰɢʁɟɧɚɬɚ ɥɟɱɟɧɢɯ IFNȕ 1b ɢ ɩɚɰɢʁɟɧɚɬɚ ɤɨʁɢ ɧɢɫɭ ɥɟɱɟɧɢ. 

ɇɟɭɫɩɟɯ ɧɚ ɬɟɫɬɭ  Th IFNȕ 1b 

n (%) 

ɇɟɥɟɱɟɧɢ 

n (%) 

P  

SRT 18 (36.00) 14 (45.16) 0.41 

SPART 31 (62.00) 18 (58.06) 0.72 

SDMT 11 (22.00) 9 (29.03) 0.48 

PASAT 3 4 (8.33) 6 (19.35) 0.15 

n-ɛɪɨʁ ɩɚɰɢʁɟɧɚɬɚ, Th-ɬɟɪɚɩɢʁɚ, IFN-ɢɧɬɟɪɮɟɪɨɧ, p- χβ, SRT-selective remanding test, 

SPART- spatial recall test, SDMT- symbol digit modalities test, PASAT 3- paced auditory 

serial addition test 3s. 

ɇɢʁɟ ɭɬɜɪђɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɭ ɩɪɨɰɟɧɬɭ ɭɫɩɟɲɧɨɫɬɢ ɧɚ ɩɨʁɟɞɢɧɚɱɧɢɦ 

ɢɫɩɢɬɚɧɢɦ ɤɨɝɧɢɬɢɜɧɢɦ ɬɟɫɬɨɜɢɦɚ ɢɡɦɟђɭ ɩɚɰɢʁɟɧɚɬɚ ɧɚ ɬɟɪɚɩɢʁɢ ɢ ɩɚɰɢʁɟɧɚɬɚ ɤɨʁɢ 

ɧɢɫɭ ɥɟɱɟɧɢ (Ɍɚɛɟɥɚ 4). 
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ɍ ɢɫɩɢɬɚɧɨɦ ɭɡɨɪɤɭ ɩɚɰɢʁɟɧɚɬɚ  70.37 % ʁɟ ɢɦɚɥɨ ɥɨɲ ɪɟɡɭɥɬɚɬ ɧɚ ɛɚɪ ʁɟɞɧɨɦ ɨɞ 

ɬɟɫɬɨɜɚ. Ʉɨɝɧɢɬɢɜɧɢ ɞɟɮɢɰɢɬ ɞɟɬɟɤɬɨɜɚɧ ɧɚ ɛɚɪ ʁɟɞɧɨɦ ɨɞ ɦɟɦɨɪɢʁɫɤɢɯ ɬɟɫɬɨɜɚ ʁɟ 

ɩɪɢɫɭɬɚɧ ɤɨɞ 55 ɩɚɰɢʁɟɧɚɬɚ ɲɬɨ ɱɢɧɢ  67. 9 % ɢɫɩɢɬɚɧɢɤɚ. Ɉɞ ɬɨɝɚ ʁɟ 32 ɩɚɰɢʁɟɧɬɚ 

(39.51%) ɢɦɚɥɨ ɥɨɲ ɪɟɡɭɥɬɚɬ ɧɚ ɬɟɫɬɭ ɜɟɪɛɚɥɧɟ ɦɟɦɨɪɢʁɟ, ɚ 49 (60.49%) ʁɟ ɢɦɚɥɨ ɥɨɲ 

ɪɟɡɭɥɬɚɬ ɧɚ ɬɟɫɬɭ ɜɢɡɭɟɥɧɟ ɦɟɦɨɪɢʁɟ (Ɍɚɛɟɥɚ 4).  ɍɬɜɪђɟɧɨ ʁɟ ɞɚ ɠɟɧɟ ɨɛɨɥɟɥɟ ɨɞ Ɇɋ ɭ 

ɡɧɚɱɚʁɧɨ ɜɟʄɟɦ ɩɪɨɰɟɧɬɭ ɢɦɚʁɭ ɥɨɲɢʁɢ ɪɟɡɭɥɬɚɬ ɧɚ ɬɟɫɬɭ ɜɢɡɭɟɥɧɟ ɦɟɦɨɪɢʁɟ ɨɞ 

ɦɭɲɤɚɪɚɰɚ (76.32 vs. 46.,51, p=0.006).  

ɉɨɥ ʁɟ ɢɫɩɢɬɚɧ ɤɚɨ ɩɨɬɟɧɰɢʁɚɥɧɢ ɮɚɤɬɨɪ ɪɚɡɥɢɤɚ ɢ ɡɚ ɭɫɩɟɲɧɨɫɬ ɭ ɨɫɬɚɥɢɦ ɢɫɩɢɬɚɧɢɦ 

ɬɟɫɬɨɜɢɦɚ ɤɨɝɧɢɬɢɜɧɨɝ ɫɬɚɬɭɫɚ, ɤɚɨ ɢ ɡɚ ɞɟɦɨɝɪɚɮɫɤɟ ɢ ɤɥɢɧɢɱɤɟ ɩɨɤɚɡɚɬɟʂɟ (ɞɨɛ, 

ɝɨɞɢɧɟ ɲɤɨɥɨɜɚʃɚ, ɬɪɚʁɚʃɟ ɛɨɥɟɫɬɢ ɢ ɩɪɨɝɪɟɫɢʁɭ Ɇɋ) ɢ ɧɢʁɟ ɭɬɜɪђɟɧɨ ɞɚ ɩɨɫɬɨʁɢ 

ɪɚɡɥɢɤɚ ɢɡɦɟђɭ ɦɭɲɤɚɪɚɰɚ ɢ ɠɟɧɚ. 

ɍ ɬɚɛɟɥɢ 5. ʁɟ ɞɚɬ ɩɪɢɤɚɡ ɫɪɟɞʃɢɯ ɜɪɟɞɧɨɫɬɢ  ɪɟɡɭɥɬɚɬɚ ɩɪɢɦɟʃɟɧɢɯ ɤɨɝɧɢɬɢɜɧɢɯ 

ɬɟɫɬɨɜɚ ɤɨɞ ɢɫɩɢɬɚɧɢɯ ɛɨɥɟɫɧɢɤɚ ɫɚ Ɇɋ ɢ ɫɪɟɞʃɟ ɧɨɪɦɚɬɢɜɧɟ ɜɪɟɞɧɨɫɬɢ ɡɞɪɚɜɟ 
ɤɨɧɬɪɨɥɧɟ ɝɪɭɩɟ ɢɡ ɥɢɬɟɪɚɬɭɪɟ, ɡɚ ɩɨɩɭɥɚɰɢʁɭ ɋɪɛɢʁɟ (164).  

Ɍɚɛɟɥɚ 5. Ɋɟɡɭɥɬɚɬɢ ɤɨɝɧɢɬɢɜɧɢɯ ɬɟɫɬɨɜɚ ɢɫɩɢɬɚɧɢɤɚ ɭ ɨɞɧɨɫɭ ɧɚ ɧɨɪɦɚɬɢɜɟ ɭ 
ɩɨɩɭɥɚɰɢʁɢ ɋɪɛɢʁɟ  

 

     

 

 

 

 

 

 

 

 

 

 

  $-ɫɪɟɞʃɟ ɤɨɪɢɝɨɜɚɧɟ ɧɨɪɦɚɬɢɜɧɟ ɜɪɟɞɧɨɫɬɢ ± ɫɬɚɧɞɚɪɞɧɚ ɞɟɜɢʁɚɰɢʁɚ ɪɟɡɭɥɬɚɬɚ   

ɤɨɝɧɢɬɢɜɧɢɯ ɬɟɫɬɨɜɚ ɡɚ ɩɨɩɭɥɚɰɢʁɭ ɋɪɛɢʁɟ (164). SRTLTS- selective remanding test-long 

term storage, SRTCLTR- selective remanding test-consistent long term retrieval, SRTDR 

selective remanding test-delayed recall, SPART spatial recall test, SDMT- symbol digit 

modalities test, PASAT 3- paced auditory serial addition test 3s. 

 

 
ɉɚɰɢʁɟɧɬɢ 

n=81 

Ʉɨɧɬɪɨɥɧɚ ɝɪɭɩɚ$  

n=120 

SRTLTS 48.69 ± 11.59 44.9±8.6 

SRTCTRL 38.80 ± 15.09 40.2±9.3 

SRTDR 8.95 ±1.90 8.6±1.4 

SPART 19.26 ±4.27 20.6±2.6 

SPARTD 6.60±2.21 7.6±0.9 

SDMT 50.28±14.84 49.8±7.3 

PASAT3 46.79±14.34 36.4±6.6 
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4.4 Ɏɚɤɬɨɪɢ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɤɨɞ ɢɫɩɢɬɚɧɢɤɚ ɫɚ ɦɭɥɬɢɩɥɨɦ ɫɤɥɟɪɨɡɨɦ 

 

4.4.1 Ⱥɫɨɰɢʁɚɰɢʁɚ ɞɟɦɨɝɪɚɮɫɤɢɯ ɢ ɤɥɢɧɢɱɤɢɯ ɩɨɤɚɡɚɬɟʂɚ ɛɨɥɟɫɬɢ ɫɚ ɤɨɝɧɢɬɢɜɧɢɦ 
ɫɬɚɬɭɫɨɦ ɢɫɩɢɬɚɧɢɤɚ 

ɂɫɩɢɬɚɧɢ ɫɭ ɞɟɦɨɝɪɚɮɫɤɢ ɩɚɪɚɦɟɬɪɢ ɢ ɤɥɢɧɢɱɤɢ ɩɨɤɚɡɚɬɟʂɢ ɬɨɤɚ ɢ ɬɟɠɢɧɟ ɛɨɥɟɫɬɢ ɭ 

ɨɞɧɨɫɭ ɧɚ  ɩɨɫɬɨʁɚʃɟ ɢ ɬɟɠɢɧɭ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɤɨɞ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ. 

 

Ɍɚɛɟɥɚ 6.                                                                                                                          

Ⱦɟɦɨɝɪɚɮɫɤɢ ɢ ɤɥɢɧɢɱɤɢ ɩɚɪɚɦɟɬɪɢ ɭ ɨɞɧɨɫɭ ɧɚ ɤɨɝɧɢɬɢɜɧɢ ɫɬɚɬɭɫ ɩɚɰɢʁɟɧɚɬɚ ɫɚ Ɇɋ 

Ⱦɟɦɨɝɪɚɮɫɤɢ ɢ 

ɤɥɢɧɢɱɤɢ ɩɨɤɚɡɚɬɟʂɢ 

ɇɟɦɚ ɨɲɬɟʄɟʃɟ Ȼɥɚɝɢ ɤɨɝ. ɞɟɮɢɰɢɬ Ʉɨɝɧɢɬɢɜɧɨ 

ɨɲɬɟʄɟʃɟ 

p 

ɉɨɥ, ɀ/Ɇ n(%)
$
 9 (23.68)/12 (34.88) 13 (34.21)/12 (27.91) 16(42.11)/16 (37.21) 0.54 

ɫɬɚɪɨɫɬ 32.96 ±7.13 35.40±7.23 41.31±11.15* 0.002 

Ƚɨɞɢɧɟ ɲɤɨɥɨɜɚʃɚ # 13.92±2.15 

 

14.16±2.01 

 

12.81±2.12€ 0.03 

Ⱦɭɠ.ɬɪɚʁɚʃɚ ɛɨɥɟɫɬɢ 6.68±4.15 7.96±5.48 9.31±6.98 0.15 

EDSS# 1.81±0.79 2.58±1.12 3.11±1.10 0.001 

MSSS 2.93±1.44 4.13±2.24 4.54±2.26 0.014 

Ȼɪɨʁ ɪɟɥɚɩɫɚ# 3.58±4.29 3.08 ±2.87 4.22±4.66 0.52 

Ɍɪɚʁɚʃɟ ɬɟɪɚɩɢʁɟ# 72.38 47.87 56.22 0.7 

ȼɪɟɞɧɨɫɬɢ ɤɨɧɬɢɧɭɚɥɧɢɯ ɩɚɪɚɦɟɬɚɪɚ ɫɭ ɩɪɟɞɫɬɚɜʂɟɧɟ ɤɚɨ ɫɪɟɞʃɚ ɜɪɟɞɧɨɫɬ± ɫɬɚɧɞɚɪɞɧɚ 

ɞɟɜɢʁɚɰɢʁɚ, EDSS - Expanded Disability Status Scale, MSSS-Multiple Sclerosis Severity Score 

,$  χβ, #Mann-АСТtnОв U ɬɟɫɬ, ANOVA, *LSD post-СoМ, ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ vs. ɧɟɦɚ 

ɨɲɬɟʄɟʃɟ, p=0.001; ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ vs. ɛɥɚɝɢ ɤɨɝɧɢɬɢɜɧɢ ɞɟɮɢɰɢɬ, p= 0.016; € LSD 

post-hoc, ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ vs. ɛɥɚɝɢ ɤɨɝɧɢɬɢɜɧɢ ɞɟɮɢɰɢɬ, p=0.02 

ɍɬɜɪђɟɧɨ ʁɟ ɞɚ ɫɭ ɩɚɰɢʁɟɧɬɢ ɫɚ ɤɨɝɧɢɬɢɜɧɢɦ ɨɲɬɟʄɟʃɟɦ ɡɧɚɱɚʁɧɨ ɫɬɚɪɢʁɢ ɨɞ ɩɚɰɢʁɟɧɚɬɚ ɫɚ 

ɛɥɚɝɢɦ ɤɨɝɧɢɬɢɜɧɢɦ ɞɟɮɢɰɢɬɨɦ ɢ ɩɚɰɢʁɟɧɚɬɚ ɛɟɡ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ. ɂɫɬɚ ɝɪɭɩɚ 

ɩɚɰɢʁɟɧɚɬɚ ɢɦɚ ɦɚʃɢ ɫɬɟɩɟɧ ɨɛɪɚɡɨɜɚʃɚ ɨɞ ɩɚɰɢʁɟɧɚɬɚ ɫɚ ɛɥɚɝɢɦ ɤɨɝɧɢɬɢɜɧɢɦ 

ɞɟɮɢɰɢɬɨɦ, ɤɚɨ ɢ ɡɧɚɱɚʁɧɨ ɜɟʄɢ ɫɬɟɩɟɧ ɮɭɧɤɰɢɨɧɚɥɧɟ ɨɧɟɫɩɨɫɨɛʂɟɧɨɫɬɢ (Ƚɪɚɮɢɤ 1.) ɢ 

ɩɪɨɝɪɟɫɢʁɟ ɛɨɥɟɫɬɢ (Ƚɪɚɮɢɤ β.). 
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Ƚɪɚɮɢɤ 1. Ʉɨɝɧɢɬɢɜɧɢ ɫɬɚɬɭɫ ɢɫɩɢɬɚɧɢɤɚ ɢ EDSS 

 Mean 

 Mean±SE 

 Mean±SD 

bez ostecenja

blagi kognitivni deficit

kognitivno ostecenje

Kognitivni status

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

E
D

S
S

 

Kruskall Wallis ANOVA p=0.001, ɛɟɡ ɨɲɬɟʄɟʃɚ vs. ɛɥɚɝɢ ɤɨɝ. ɞɟɮɢɰɢɬ, p=0.04$; ɛɟɡ 

ɨɲɬɟʄɟʃɚ vs. ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ, p=0.00007€ 

 

Ƚɪɚɮɢɤ 2. Ʉɨɝɧɢɬɢɜɧɢ ɫɬɚɬɭɫ ɢɫɩɢɬɚɧɢɤɚ ɢ MSSS 

 Mean 

 Mean±SE 

 Mean±1.96*SE 

bez ostecenja

blagi kognitiv ni def icit

kognitiv no ostecenje

Kognitiv ni status

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

M
S

S
S

 

ANOVA p=0.015, LSD post-hoc, ɛɟɡ ɨɲɬɟʄɟʃɚ vs.ɛɥɚɝɢ ɤɨɝɧɢɬɢɜɧɢ ɞɟɮɢɰɢɬ, p=0.04$;                       

ɛɟɡ ɨɲɬɟʄɟʃɚ vs. ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ, p=0 0.004€ 

$ 

€ 

$ 

€ 
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4.4.2 Ʉɨɪɟɥɚɰɢʁɟ ɤɥɢɧɢɱɤɢɯ ɢ ɞɟɦɨɝɪɚɮɫɤɢɯ ɩɨɤɚɡɬɟʂɚ ɫɚ ɪɟɡɥɭɬɚɬɢɦɚ 

ɩɨʁɟɞɢɧɚɱɧɢɯ ɤɨɝɧɢɬɢɜɧɢɯ ɬɟɫɬɨɜɚ 

ɂɫɩɢɬɚɧɟ ɫɭ ɤɨɪɟɥɚɰɢʁɟ ɞɟɦɨɝɪɚɮɫɤɢɯ ɢ ɤɥɢɧɢɱɤɢɯ ɩɨɤɚɡɚɬɟʂɚ ɫɚ ɪɟɡɭɥɬɚɬɢɦɚ ɧɚ 

ɩɨʁɟɞɢɧɚɱɧɢɦ ɤɨɝɧɢɬɢɜɧɢɦ ɬɟɫɬɨɜɢɦɚ. Ɋɟɡɭɥɬɚɬɢ ɫɭ ɩɪɢɤɚɡɚɧɢ ɭ Ɍɚɛɟɥɢ 8.  

Ɍɚɛɟɥɚ 7. Ʉɨɪɟɥɚɰɢʁɟ ɤɥɢɧɢɱɤɢɯ ɢ ɞɟɦɨɝɪɚɮɫɤɢɯ ɩɨɤɚɡɚɬɟʂɚ ɫɚ ɪɟɡɥɭɬɚɬɢɦɚ 

ɩɨʁɟɞɢɧɚɱɧɢɯ ɤɨɝɧɢɬɢɜɧɢɯ ɬɟɫɬɨɜɚ 

Ⱦɟɦɨɝɪɚɮɫɤɢ 
ɢ ɤɥɢɧɢɱɤɢ 
ɩɨɤɚɡɚɬɟʂɢ 

R 

SRT LTS 

R 

SRT 

CTRL 

SRT DR SPART SPART D SDMT PASAT 

ɫɬɚɪɨɫɬ -0.43*** -0.40** -0.33** -0.26* -0.32** -0.24* ns 

Ƚɨɞɢɧɟ 
ɲɤɨɥɨɜɚʃɚ 

ns ns 0.31** 0.32** ns 0.30** 0.40** 

Ⱦɭɠ. ɬɪɚʁɚʃɚ 
ɛɨɥɟɫɬɢ 

-0.38** -0.30** -0.24* ns ns ns ns 

EDSS -0.31** -0.39** -0.32** -0.33** -0.26* -0.45*** -0.31* 

MSSS ns ns ns ns ns -0.33** -0.34** 

ȼɪɟɞɧɨɫɬɢ ɭ ɬɚɛɟɥɢ ɩɪɟɞɫɬɚɜʂɚʁɭ ɤɨɟɮɢɰɢʁɟɧɬ ɤɨɪɟɥɚɰɢʁɟ-R, ns-ɝɞɟ ɧɢʁɟ ɭɬɜɪђɟɧɚ 

ɡɧɚɱɚʁɧɚ ɤɨɪɟɥɚɰɢʁɚ ɢɡɦɟђɭ ɞɜɚ ɩɚɪɚɦɟɬɪɚ ɧɢʁɟ ɩɪɟɞɫɬɚɜʂɟɧ ɤɨɟɮɢɰɢʁɟɧɬ ɤɨɪɟɥɚɰɢʁɟ, 

EDSS - Expanded Disability Status Scale, MSSS-Multiple Sclerosis Severity Score,SRTLTS- 

selective remanding test-long term storage, SRTCLTR- selective remanding test-consistent 

long term retrieval, SRTDR- selective remanding test-delayed recall, SPART spatial recall 

test, SDMT- symbol digit modalities test, PASAT 3- paced auditory serial addition test 3s. 

Spearman test, *p<0.05, **p<0.01, ***p<0.0001 

ɋɜɟ ɬɪɢ ɤɨɦɩɨɧɟɧɬɟ ɬɟɫɬɚ ɜɟɪɛɚɥɧɟ ɦɟɦɨɪɢʁɟ ɡɧɚɱɚʁɧɨ ɧɟɝɚɬɢɜɧɨ ɤɨɪɟɥɢɪɚʁɭ ɫɚ 

ɬɪɚʁɚʃɟɦ ɛɨɥɟɫɬɢ (Ɍɚɛɟɥɚ 8). Ⱦɨɛ ɡɧɚɱɚʁɧɨ ɧɟɝɚɬɢɜɧɨ ɤɨɪɟɥɢɪɚ ɫɚ ɪɟɡɭɥɬɚɬɢɦɚ ɫɜɢɯ 

ɬɟɫɬɨɜɚ ɨɫɢɦ  ɬɟɫɬɚ. EDSS ɤɨɪɟɥɢɪɚ ɡɧɚɱɚʁɧɨ ɧɟɝɚɬɢɜɧɨ ɫɚ ɪɟɡɭɥɬɚɬɢɦɚ ɫɜɢɯ 

ɩɪɢɦɟʃɟɧɢɯ ɤɨɝɧɢɬɢɜɧɢɯ ɬɟɫɬɨɜɚ. MSSS ɤɨɪɟɥɢɪɚ ɡɧɚɱɚʁɧɨ ɧɟɝɚɬɢɜɧɨ ɫɚ ɪɟɡɥɭɬɚɬɢɦɚ 

SDMT ɢ PASAT3 ɬɟɫɬɨɜɚ. ɍɤɭɩɚɧ ɛɪɨʁ ɪɟɥɚɩɫɚ ɭ ɝɪɭɩɢ ɢɫɩɢɬɚɧɢɯ ɩɚɰɢʁɟɧɚɬɚ ɫɚ Ɇɋ 

ɧɢʁɟ ɭ ɡɧɚɱɚʁɧɨʁ ɤɨɪɟɥɚɰɢʁɢ ɫɚ ɪɟɡɭɥɬɚɬɢɦɚ ɩɨʁɟɞɢɧɚɰɧɢɯ ɤɨɝɧɢɬɢɜɧɢɯ ɬɟɫɬɨɜɚ 

(ɪɟɡɭɥɬɚɬɢ ɧɢɫɭ ɩɪɢɤɚɡɚɧɢ). Ɍɪɚʁɚʃɟ ɬɟɪɚɩɢʁɟ ɡɧɚɱɚʁɧɨ ɩɨɡɢɬɢɜɧɨ ɤɨɪɟɥɢɪɚ ɫɚɦɨ ɫɚ 

ɪɟɡɥɭɬɚɬɢɦɚ PASAT3 ɬɟɫɬɚ (n=50, ɤɨɟɮɢɰɢʁɟɧɬ ɤɨɪɟɥɚɰɢʁɟ 0.44, p=0.0015).  
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4.4.3. ɂɦɭɧɨɦɨɞɭɥɚɬɨɪɧɚ ɬɟɪɚɩɢʁɚ (IFNβ 1ɛ) ɢ ɤɨɝɧɢɰɢʁɚ                                                          

ɍɪɚђɟɧɚ ʁɟ ɚɧɚɥɢɡɚ ɪɟɡɭɥɬɚɬɚ ɫɜɢɯ ɤɨɝɧɢɬɢɜɧɢɯ ɬɟɫɬɨɜɚ ɭ ɨɞɧɨɫɭ ɧɚ ɩɪɢɦɟɧɭ 

ɢɦɭɧɨɦɨɞɭɥɚɬɨɪɧɟ ɬɟɪɚɩɢʁɟ (IFNȕ 1b). ɍɬɜɪђɟɧɨ ʁɟ ɞɚ ɩɚɰɢʁɟɧɬɢ ɤɨʁɢ ɫɭ ɥɟɱɟɧɢ ɢɦɚʁɭ 

ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɛɨʂɟ ɩɨɫɬɢɝɧɢʄɟ ɧɚ PASAT 3 ɬɟɫɬɭ (Ɍɚɛɟɥɚ 8.) 

Ɍɚɛɟɥɚ 8. ɋɪɟɞʃɟ ɜɪɟɞɧɨɫɬɢ ɤɨɝɧɢɬɢɜɧɢɯ ɬɟɫɬɨɜɚ ɭ ɨɞɧɨɫɭ ɧɚ ɬɟɪɚɩɢʁɭ IFNȕ 1b 

ȼɪɟɞɧɨɫɬɢ ɤɨɧɬɢɧɭɚɥɧɢɯ ɩɚɪɚɦɟɬɚɪɚ ɫɭ ɩɪɟɞɫɬɚɜʂɟɧɟ ɤɚɨ ɫɪɟɞʃɚ ɜɪɟɞɧɨɫɬ± 

ɫɬɚɧɞɚɪɞɧɚ ɞɟɜɢʁɚɰɢʁɚ, t-ɬɟɫɬ, #Mann-АСТtnОв U ɬɟɫɬ.  

4.5 ɉɨɥɢɦɨɪɮɢɡɚɦ ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ ɤɨɞ ɨɛɨɥɟɥɢɯ ɨɞ ɪɟɥɚɩɫɧɨ ɪɟɦɢɬɟɧɬɧɟ 
ɦɭɥɬɢɩɥɟ ɫɤɥɟɪɨɡɟ 

4.5.1 ɍɱɟɫɬɚɥɨɫɬ ɝɟɧɨɬɢɩɨɜɚ ɢ ɚɥɟɥɚ ɩɨɥɢɦɨɪɮɢɡɦɚ ɭ ɝɟɧɭ ɡɚ Ⱥɩɨȿ  ɤɨɞ 

ɢɫɩɢɬɚɧɢɤɚ ɫɚ ɦɭɥɬɢɩɥɨɦ ɫɤɥɟɪɨɡɨɦ ɪɟɥɚɩɫɧɨ ɪɟɦɢɬɟɧɬɧɨɝ ɬɨɤɚ 

ɍ ɝɪɭɩɢ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ ɭɤʂɭɱɟɧɢɯ ɭ ɫɬɭɞɢʁɭ ʁɟ ɢɫɩɢɬɚɧɚ ɭɱɟɫɬɚɥɨɫɬ ɝɟɧɨɬɢɩɨɜɚ ɢ 

ɚɥɟɥɚ ɩɨɥɢɦɨɪɮɢɡɦɚ ɭ ɝɟɧɭ ɡɚ Ⱥɩɨȿ. Ɏɪɟɤɜɟɧɰɢʁɟ ɝɟɧɨɬɢɩɨɜɚ ɢ ɚɥɟɥɚ ɩɨɥɢɦɨɪɮɢɡɦɚ ɭ 

ɝɟɧɭ ɡɚ Ⱥɩɨȿ ɞɟɬɟɤɬɨɜɚɧɟ ɤɨɞ ɢɫɩɢɬɚɧɢɤɚ ɭ ɨɜɨʁ ɫɬɭɞɢʁɢ (Ƚɪɚɮɢɤ γ.) ɫɭ ɭ ɫɤɥɚɞɭ ɫɚ 

ɮɪɟɤɜɟɧɰɢʁɚɦɚ ɩɪɟɬɯɨɞɧɨ ɭɬɜɪђɟɧɢɦ ɭ ɩɨɩɭɥɚɰɢʁɢ ɋɪɛɢʁɟ (194). 

Ƚɪɚɮɢɤ 3. Ɏɪɟɤɜɟɧɰɢʁɟ ɝɟɧɨɬɢɩɨɜɚ ɩɨɥɢɦɨɪɮɢɡɦɚ ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ  ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ 
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1b 
SRTLTS SRTCLTR SRTDR# SPART SPARTD SDMT# PASAT3# 

Ʌɟɱɟɧɢ 48.92±11.59 39.38±13.64 8.98±1.68 18.98±4.80 6.64±2.32 51.22±14.45 49.59±13.61 

ɇɟɥɟɱɟɧɢ 48.32±13.29 37.87 ±17.37 8.90±2.23 19.71±3.26 6.54±2.06 48.77±15.57 42.35±14.56 

p 0.82 0.66 0.78 0.46 0.86 0.31 0.03 

Ƚɟɧɨɬɢɩ 
ȺɉɈȿ n % 

22 4 5.3 
23 2 2.7 
24 1 1.4 
33 53 70.6 
34 13 17.4 
44 2 2.6 
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Ƚɪɚɮɢɤ 4. Ɏɪɟɤɜɟɧɰɢʁɚ ɩɪɢɫɭɫɬɜɚ ɚɥɟɥɚ ȺɉɈȿ4 ɤɨɞ ɨɛɨɥɟɥɢɯ ɨɞ ɊɊ Ɇɋ 

Frekvencija odsustva/prisustva alela ApoE4

ApoE4+

ApoE4-

ApoE4+

ApoE4-

 

ɍ ɢɫɩɢɬɚɧɨʁ ɝɪɭɩɢ ɨɛɨɥɟɥɢɯ ɨɞ ɊɊ Ɇɋ ɚɥɟɥ Ⱥɩɨȿ4 ɭ ɝɟɧɭ ɡɚ Ⱥɩɨȿ ʁɟ ɩɪɢɫɭɬɚɧ ɫɚ 

ɮɪɟɤɜɟɧɰɢʁɨɦ ɨɞ 0.12. 

 

Ɍɚɛɟɥɚ 9. Ⱦɟɦɨɝɪɚɮɫɤɢ ɢ ɤɥɢɧɢɱɤɢ ɩɨɤɚɡɚɬɟʂɢ ɭ ɨɞɧɨɫɭ ɧɚ ɩɪɢɫɭɫɬɜɨ ɢɥɢ ɨɞɫɭɫɬɜɨ 

ɚɥɟɥɚ ȺɉɈȿ4 ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ   

Ⱦɟɦɨɝɪɚɮɫɤɢ ɢ 
ɤɥɢɧɢɱɤɢ ɩɨɤɚɡɚɬɟʂɢ 

AɉɈE4- AɉɈE4+ P 

ɉɨɥ ɀ/Ɇ, % $ 80/77.5 20/22.5 ns 

ɫɬɚɪɨɫɬ 36.418±9.34 39.94±9.92 0.19 

Ƚɨɞɢɧɟ ɲɤɨɥɨɜɚʃɚ 13.29±2.01 14.13±2.68 0.20 

Ⱦɭɠɢɧɚ ɬɪɚʁɚʃɚ ɛɨɥɟɫɬɢ 8.42±6.33 7.880±3.76 0.78 

EDSS# 2.62± 1.2 2.41± 1.04 0.65 

MSSS 3.91±2.11 3.74±1.96 0.78 

Ȼɪɨʁ ɪɟɥɚɩɫɚ# 3.59±4.15 4.38±4.45 0.58 

Ɍɪɚʁɚʃɟ ɬɟɪɚɩɢʁɟ# 54.15±45.02 77.00±42.84 0.12 

BMI 23.89±3.75 23.30±3.26 0.55 

ȼɪɟɞɧɨɫɬɢ ɤɨɧɬɢɧɭɚɥɧɢɯ ɩɚɪɚɦɟɬɚɪɚ ɫɭ ɩɪɟɞɫɬɚɜʂɟɧɟ ɤɚɨ ɫɪɟɞʃɚ ɜɪɟɞɧɨɫɬ± 

ɫɬɚɧɞɚɪɞɧɚ ɞɟɜɢʁɚɰɢʁɚ, EDSS - Expanded Disability Status Scale, MSSS-Multiple Sclerosis 

Severity Score , t-ɬɟɫɬ, $ χβ, #Mann-АСТtnОв U ɬɟɫɬ.                                                                                    

ɇɢʁɟ ɭɨɱɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɧɢ ɡɚ ʁɟɞɚɧ ɨɞ ɚɧɚɥɢɡɢɪɚɧɢ ɩɚɪɚɦɟɬɚɪɚ, ɭ 

ɨɞɧɨɫɭ ɧɚ ɩɪɢɫɭɫɬɜɨ ɚɥɟɥɚ Ⱥɩɨȿ4, ɤɨʁɢ ɫɭ ɩɪɟɞɫɬɚɜʂɟɧɢɯ ɭ Ɍɚɛɟɥɢ 9. 

0.12 



49 

 

4.5.2  Ⱥɥɟɥ ε4 ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ ɢ ɤɨɝɧɢɰɢʁɚ ɭ ɦɭɥɬɢɩɥɨʁ ɫɤɥɟɪɨɡɢ 

Ⱥɧɚɥɢɡɢɪɚɧɚ ʁɟ ɩɨɜɟɡɚɧɨɫɬ ɩɪɢɫɭɫɬɜɚ ɟ4 ɚɥɟɥɚ ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ ɫɚ ɩɨɫɬɨʁɚʃɟɦ ɢ 

ɬɟɠɢɧɨɦ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɤɚɨ ɢ ɨɲɬɟʄɟʃɚ ɭ ɩɨʁɟɞɢɧɚɱɧɢɦ ɤɨɝɧɢɬɢɜɧɢɦ 

ɞɨɦɟɧɢɦɚ (ɜɟɪɛɚɥɧɚ ɢ ɜɢɡɭɟɥɧɚ ɦɟɦɨɪɢʁɚ, ɩɚɠʃɚ, ɛɪɡɢɧɚ ɨɛɪɚɞɟ ɢɧɮɨɪɦɚɰɢʁɚ) ɤɨɞ 

ɢɫɩɢɬɚɧɢɤɚ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ. 

Ɍɚɛɟɥɚ 10. ɉɨɫɬɢɝɧɭʄɚ ɧɚ ɩɨʁɟɞɢɧɚɱɧɢɦ ɤɨɝɧɢɬɢɜɧɢɦ ɬɟɫɬɨɜɢɦ ɭ ɨɞɧɨɫɭ ɧɚ ɩɪɢɫɭɫɬɜɨ 

ɚɥɟɥɚ ȺɉɈȿ4 

n=75 SRTLTS SRTCLTR SRTDR# SPART SPARTD SDMT# PASAT3# 

ApoE4  - 48.5±11.92 38.57±15.00 8.88±1.94 19.65±4.28 6.67±2.33 50.20±15.37 46.74±14.71 

ApoE4 + 48.37±9.79 38.25±12.92 8.94±1.73 18.44±3.91 6.12±1.50 50.81±14.85 48.38±12.44 

p 0.97 0.94 0.76 0.31 0.38 0.75 0.63 

ȼɪɟɞɧɨɫɬɢ ɫɭ ɩɪɟɞɫɬɚɜʂɟɧɟ ɤɚɨ ɫɪɟɞʃɟ ɜɪɟɞɧɨɫɬɢ±ɫɬɚɧɞɚɪɞɧɚ ɞɟɜɢʁɚɰɢʁɚ, n-ɛɪɨʁ 

ɩɚɰɢʁɟɧɚɬɚ, t-ɬɟɫɬ, # Mann-Whitney U ɬɟɫɬ 

ɇɢʁɟ ɭɬɜɪђɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɭ ɩɨɫɬɢɝɧɢʄɢɦɚ ɧɚ ɤɨɝɧɢɬɢɜɧɢɦ ɬɟɫɬɨɜɢɦɚ 

ɭ ɨɞɧɨɫɭ ɧɚ ɩɪɢɫɭɫɬɜɨ ɢɥɢ ɨɞɫɭɫɬɜɨ ɚɥɟɥɚ Ⱥɩɨȿ4 ɭ ɝɟɧɭ ɡɚ Ⱥɩɨȿ (Ɍɚɛɟɥɚ 10.). 

Ʉɚɞɚ ɫɭ ɪɟɡɭɥɬɚɬɢ ɫɜɚɤɨɝ ɨɞ ɤɨɝɧɢɬɢɜɧɢɯ ɬɟɫɬɨɜɚ ɤɚɬɟɝɨɪɢɫɚɧɢ ɤɚɨ ɭɫɩɟɲɧɢ ɢ 

ɧɟɭɫɩɟɲɧɢ ɢ ɭɩɨɪɟђɟɧɚ ɮɪɟɤɜɟɧɰɢʁɚ ɧɟɭɫɩɟɲɧɨɫɬɢ ɧɚ ɬɟɫɬɭ ɫɚ ɮɪɟɤɜɟɧɰɢʁɨɦ 

ɩɪɢɫɭɫɬɜɚ ɚɥɟɥɚ ȺɉɈȿ4, ɬɚɤɨђɟ ɧɢʁɟ ɭɬɜɪђɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ (ɪɟɡɭɥɬɚɬɢ 

ɧɢɫɭ ɩɪɢɤɚɡɚɧɢ).   

 

ɂɫɩɢɬɚɧɚ ʁɟ ɢ ɩɨɜɟɡɚɧɨɫɬ ɩɪɢɫɭɫɬɜɚ ɚɥɟɥɚ ȺɉɈȿ4 ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ ɫɚ ɨɲɬɟʄɟʃɟɦ ɭ 

ɩɨʁɟɞɢɧɚɱɧɢɦ ɤɨɝɧɢɬɢɜɧɢɦ ɞɨɦɟɧɢɦɚ (ɜɟɪɛɚɥɧɚ ɢ ɜɢɡɭɟɥɧɚ ɦɟɦɨɪɢʁɚ, ɩɚɠʃɚ, ɛɪɡɢɧɚ 

ɨɛɪɚɞɟ ɢɧɮɨɪɦɚɰɢʁɚ).  ɇɢʁɟ ɭɬɜɪђɟɧɚ ɡɧɚɱɚʁɧɨ ɜɟʄɚ ɮɪɟɤɜɟɧɰɢʁɚ ɥɨɲɢʁɢɯ ɪɟɡɭɥɬɚɬɚ ɤɨɞ 

ɩɚɰɢʁɟɧɚɬɚ ɧɨɫɢɨɰɚ ɚɥɟɥɚ Ⱥɩɨȿ4 ɧɢ ɭ ʁɟɞɧɨɦ ɨɞ ɢɫɩɢɬɚɧɢɯ ɤɨɝɧɢɬɢɜɧɢɯ ɞɨɦɟɧɚ. 

 

4.6  Ɇɟɬɚɛɨɥɢɡɚɦ ɝɥɭɤɨɡɟ ɢ ɢɧɫɭɥɢɧɚ ɭ ɦɭɥɬɢɩɥɨʁ ɫɤɥɟɪɨɡɢ 

Ʉɨɞ ɢɫɩɢɬɚɧɢɤɚ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ ɚɧɚɥɢɡɢɪɚɧɨ ʁɟ ɩɪɢɫɭɬɜɨ ɩɨɪɟɦɟʄɚʁɚ ɦɟɬɚɛɨɥɢɡɦɚ 

ɝɥɭɤɨɡɟ ɢ ɢɧɫɭɥɢɧɚ ɤɚɨ ɢ ʃɢɯɨɜɚ ɩɨɜɟɡɚɧɨɫɬ ɫɚ ɩɪɢɦɟɧɨɦ ɢɦɭɧɨɦɨɞɭɥɚɬɨɪɧɟ 

ɬɟɪɚɩɢʁɟ  IFNȕ 1b, ɞɟɦɨɝɪɚɮɫɤɢɦ ɩɚɪɚɦɟɬɪɢɦɚ ɢ ɤɥɢɧɢɱɤɢɦ ɩɨɤɚɡɚɬɟʂɢɦɚ ɬɟɠɢɧɟ ɢ 

ɬɨɤɚ ɛɨɥɟɫɬɢ.  
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4.6.1 Ɍɨɥɟɪɚɧɰɢʁɚ ɝɥɭɤɨɡɟ ɤɨɞ ɢɫɩɢɬɚɧɢɤɚ ɫɚ ɦɭɥɬɢɩɥɨɦ ɫɤɥɟɪɨɡɨɦ 

Ɍɚɛɟɥɚ 11. Ⱦɟɦɨɝɪɚɮɫɤɢ ɢ ɤɥɢɧɢɱɤɢ ɩɚɪɚɦɟɬɪɢ ɭ ɨɞɧɨɫɭ ɧɚ ɬɨɥɟɪɚɧɰɢʁɭ ɝɥɭɤɨɡɟ ɤɨɞ 
ɢɫɩɢɬɚɧɢɤɚ ɫɚ Ɇɋ 

ȼɪɟɞɧɨɫɬɢ ɤɨɧɬɢɧɭɚɥɧɢɯ ɩɚɪɚɦɟɬɚɪɚ ɫɭ ɩɪɟɞɫɬɚɜʂɟɧɟ ɤɚɨ ɫɪɟɞʃɚ ɜɪɟɞɧɨɫɬ± 

ɫɬɚɧɞɚɪɞɧɚ ɞɟɜɢʁɚɰɢʁɚ, BMI- ɢɧɞɟɤɫ ɬɟɥɟɫɧɟ ɦɚɫɟ, EDSS - Expanded Disability Status 

Scale, MSSS-Multiple Sclerosis Severity Score , t-ɬɟɫɬ, $ χβ, #Mann-АСТtnОв U ɬɟɫɬ 

ɍɨɱɟɧɨ ʁɟ ɞɚ ɫɭ ɩɚɰɢʁɟɧɬɢ ɤɨɞ ɤɨʁɢɯ ʁɟ ɞɟɬɟɤɬɨɜɚɧɚ ɩɚɬɨɥɨɲɤɚ ɝɥɭɤɨɡɧɚ ɬɨɥɟɪɚɧɰɢʁɚ 

ɛɢɥɢ ɡɧɚɱɚʁɧɨ ɫɬɚɪɢʁɢ ɢ ɞɚ ɫɭ ɢɦɚɥɢ ɡɧɚɱɚʁɧɨ ɜɟʄɭ ɜɪɟɞɧɨɫɬ EDSS.  

Ɍɚɛɟɥɚ12. Ɏɪɟɤɜɟɧɰɢʁɚ ɨɲɬɟʄɟɧɟ ɝɥɭɤɨɡɧɟ ɬɨɥɟɪɚɧɰɢʁɟ ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɫɚ Ɇɋ ɭ ɨɞɧɨɫɭ 

ɧɚ ɩɪɢɦɟɧɭ ɬɟɪɚɩɢʁɟ INFȕ 1b. 

 Ⱦɨɛɪɚ ɬɨɥɟɪɚɧɰɢʁɚ 

ɝɥɭɤɨɡɟ  

       Ɉɲɬɟʄɟɧɚ 

ɬɨɥɟɪɚɧɰɢʁɚ ɝɥɭɤɨɡɟ 

ɍɤɭɩɧɨ p 

Th INFȕ 1b,n (%) 38 (76.00) 12 (24.00) 50 (61.7)  

0.85 
ɇɟɥɟɱɟɧɢ, n (%) 23 (74.19) 8 (25.81) 31 (38.3) 

n-ɛɪɨʁ ɩɚɰɢʁɟɧɚɬɚ, Th-ɬɟɪɚɩɢʁɚ, IFN- ɢɧɬɟɪɮɟɪɨɧ, p- χβ 

ɇɢʁɟ ɭɬɜɪђɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɭ ɮɪɟɤɜɟɧɰɢʁɢ ɩɚɬɨɥɨɲɤɟ ɝɥɭɤɨɡɧɟ 

ɬɨɥɟɪɚɧɰɢʁɟ ɤɨɞ ɢɫɩɢɬɚɧɢɯ ɩɚɰɢʁɟɧɚɬɚ ɫɚ Ɇɋ ɭ ɨɞɧɨɫɭ ɧɚ ɩɪɢɦɟɧɭ ɬɟɪɚɩɢʁɫɤɨɝ 

ɬɪɟɬɦɚɧɚ. 

ɂɫɩɢɬɚɧɢ ɫɭ ɢ ɩɚɪɚɦɟɬɪɢ ɦɟɬɚɛɨɥɢɡɦɚ ɝɥɭɤɨɡɟ (G0, G30, G120, AUCGLU) ɭ ɨɞɧɨɫɭ ɧɚ 

ɬɟɪɚɩɢʁɭ INFȕ 1b ɢ ɧɢɫɭ ɭɬɜђɟɧɟ ɡɧɚɱɚʁɧɟ ɪɚɡɥɢɤɟ (ɪɟɡɭɥɬɚɬɢ ɧɢɫɭ ɩɪɟɞɫɬɚɜʂɟɧɢ). 

Ⱦɟɦɨɝɪɚɮɫɤɢ ɢ 

ɤɥɢɧɢɱɤɢ ɩɨɤɚɡɚɬɟʂɢ 

Ⱦɨɛɪɚ ɬɨɥɟɪɚɧɰɢʁɚ 

ɝɥɭɤɨɡɟ 

ɇɚɪɭɲɟɧɚ ɬɨɥɟɪɚɧɰɢʁɚ 

ɝɥɭɤɨɡɟ 

p 

ɉɨɥ, ɀ/Ɇ, %
$
 76.32/74.42 23.68/25.58 0.85 

ɫɬɚɪɨɫɬ 35.25±9.11 42.40±9.12 0.003 

Ⱦɭɠ. ɬɪɚʁɚʃɚ ɛɨɥɟɫɬɢ 7.89±5.78 8.80±6.10 0.55 

EDSS# 2.41±1.10 3.03±1.19 0.05 

MSSS 3.71±1.95 4.61±2.51 0.10 

Ȼɪɨʁ ɪɟɥɚɩɫɚ# 3.64±3.64 3.80±5.22 0.97 

Ɍɪɚʁɚʃɟ ɬɟɪɚɩɢʁɟ# 60.37±45.74 53.50±44.62 0.61 

ɉɭɲɟʃɟ, (%)
$
 28.00 22.60 0.42 

BMI 23.74±3.82 23.86±2.98 0.90 
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4.6.2 ɂɧɫɭɥɢɧɫɤɚ ɪɟɡɢɫɬɟɧɰɢʁɚ ɤɨɞ ɢɫɩɢɬɚɧɢɤɚ ɫɚ ɦɭɥɬɢɩɥɨɦ ɫɤɥɟɪɨɡɨɦ 

Ɍɚɛɟɥɚ 13. Ⱦɟɦɨɝɪɚɮɫɤɢ ɢ ɤɥɢɧɢɱɤɢ ɩɚɪɚɦɟɬɪɢ ɭ ɨɞɧɨɫɭ ɧɚ ɢɧɫɭɥɢɧɫɤɭ ɪɟɡɢɫɬɟɧɰɢʁɭ 

Ʉɥɢɧɢɱɤɨ ɞɟɦɨɝɪɚɮɫɤɢ 

ɩɨɤɚɡɚɬɟʂɢ 

ɇɟɦɚ ɢɧɫɭɥɢɧɫɤɭ 

ɪɟɡɢɫɬɟɧɰɢʁɭ 

ɉɨɫɬɨʁɚʃɟ ɢɧɫɭɥɢɧɫɤɟ 

ɪɟɡɢɫɬɟɧɰɢʁɟ 

p 

ɉɨɥ,ɀ/Ɇ %
$
 73.68/79.07 26.32/20.93 0.57 

ɋɬɚɪɨɫɬ 36.90±9.97 37.37±8.38 0.85 

Ⱦɭɠ. ɬɪɚʁɚʃɚ ɛɨɥɟɫɬɢ 7.75±5.93 9.32±5.49 0.31 

EDSS
#
 2.55±1.17 2.61±1.09 0.74 

MSSS 3.99±2.22 3.75±1.80 0.68 

Ȼɪɨʁ ɪɟɥɚɩɫɚ#
 3.50±3.60 4.26±5.35 0.72 

Ɍɪɚʁɚʃɟ ɬɟɪɚɩɢʁɟ#
 57.78±46.10 61.38±43.86 0.62 

BMI 23.43±3.33 24.83±4.33 0.14 

ȼɪɟɞɧɨɫɬɢ ɤɨɧɬɢɧɭɚɥɧɢɯ ɩɚɪɚɦɟɬɚɪɚ ɫɭ ɩɪɟɞɫɬɚɜʂɟɧɟ ɤɚɨ ɫɪɟɞʃɚ ɜɪɟɞɧɨɫɬ± 

ɫɬɚɧɞɚɪɞɧɚ ɞɟɜɢʁɚɰɢʁɚ, BMI- ɢɧɞɟɤɫ ɬɟɥɟɫɧɟ ɦɚɫɟ, EDSS - Expanded Disability Status 

Scale, MSSS-Multiple Sclerosis Severity Score , t-ɬɟɫɬ, $ χβ, #Mann-АСТtnОв U ɬɟɫɬ .              

ɇɢ ʁɟɞɚɧ ɨɞ ɢɫɩɢɬɚɧɢɯ ɞɟɦɨɝɪɚɮɫɤɢɯ ɢ ɤɥɢɧɢɱɤɢɯ ɩɚɪɚɦɟɬɚɪɚ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ ɫɟ ɧɢʁɟ 

ɪɚɡɥɢɤɨɜɚɨ ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɤɨɞ ɤɨʁɢɯ ʁɟ ɞɟɬɟɤɬɨɜɚɧɚ ɂɊ ɭ ɨɞɧɨɫɭ ɧɚ ɩɚɰɢʁɟɧɬɟ ɛɟɡ ɂɊ.  

ɂɫɩɢɬɚɧɟ ɫɭ ɤɨɪɟɥɚɰɢʁɟ ɤɥɢɧɢɱɤɢɯ ɩɚɪɚɦɟɬɚɪɚ (EDSS, MSSS, ɛɪɨʁ ɪɟɥɚɩɫɚ ɢ ɞɭɠɢɧɟ 

ɬɪɚʁɚʃɟ ɛɨɥɟɫɬɢ). ɍɨɱɟɧɨ ʁɟ ɞɚ ɩɨɫɬɨʁɢ ɡɧɚɱɚʁɧɚ ɩɨɡɢɬɢɜɧɚ ɤɨɪɟɥɚɰɢʁɚ ɞɭɠɢɧɟ ɬɪɚʁɚʃɚ 
ɛɨɥɟɫɬɢ ɫɚ HOMA1-IR (Spearman R=0.24, p=0.03) ɢ ɬɪɟɧɞ ɩɨɡɢɬɢɜɧɟ ɤɨɪɟɥɚɰɢʁɟ 
ɭɤɭɩɧɨɝ ɛɪɨʁɚ ɪɟɥɚɩɫɚ ɫɚ HOMA1-IR ɜɪɟɞɧɨɫɬɢɦɚ (Spearman R=0.20, p=0.06).   

 

Ɍɚɛɟɥɚ 14. Ɏɪɟɤɜɟɧɰɢʁɚ ɢɧɫɭɥɢɧɫɤɟ ɪɟɡɢɫɬɟɧɰɢʁɟ ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɭ ɨɞɧɨɫɭ ɧɚ ɬɟɪɚɩɢʁɭ  

 ɇɟɦɚ ɢɧɫɭɥɢɧɫɤɭ 
ɪɟɡɢɫɬɟɧɰɢʁɭ 

ɉɨɫɬɨʁɚʃɟ ɢɧɫɭɥɢɧɫɤɟ 
ɪɟɡɢɫɬɟɧɰɢʁɟ 

ɍɤɭɩɧɨ p 

Th INFȕ 1b, n (%) 37 (75.5) 13 (25.5)   50 (61.7) 

0.49 

ɇɟɥɟɱɟɧɢ, n (%) 25 (80.6) 6 (19.4)    31 (38.3) 

n-ɛɪɨʁ ɩɚɰɢʁɟɧɚɬɚ, Th-ɬɟɪɚɩɢʁɚ, IFN- ɢɧɬɟɪɮɟɪɨɧ, p- χβ 

ɇɢʁɟ ɭɬɜɪђɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɭ ɮɪɟɤɜɟɧɰɢʁɢ ɢɧɫɭɥɢɧɫɤɟ ɪɟɡɢɫɬɟɧɰɢʁɟ 

ɤɨɞ ɢɫɩɢɬɚɧɢɯ ɩɚɰɢʁɟɧɚɬɚ ɫɚ Ɇɋ ɭ ɨɞɧɨɫɭ ɧɚ ɩɪɢɦɟɧɭ ɬɟɪɚɩɢʁɫɤɨɝ ɬɪɟɬɦɚɧɚ. 

ɂɫɩɢɬɚɧɢ ɫɭ ɢ ɩɨʁɟɞɢɧɚɱɧɢ ɩɚɪɚɦɟɬɪɢ ɦɟɬɚɛɨɥɢɡɦɚ ɢɧɫɭɥɢɧɚ (I0, I30, I120, AUCINS, 

ISICED index, ISIMAT) ɭ ɨɞɧɨɫɭ ɧɚ ɬɟɪɚɩɢʁɭ ɂɎɇ Ȼɟɬɚ ɢ ɧɢɫɭ ɭɬɜђɟɧɟ ɡɧɚɱɚʁɧɟ ɪɚɡɥɢɤɟ 

(ɪɟɡɥɭɬɚɬɢ ɧɢɫɭ ɩɪɟɞɫɬɚɜʂɟɧɢ). 
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Ⱦɜɨɫɦɟɪɧɨɦ ɚɧɚɥɢɡɨɦ ɜɚɪɢʁɚɧɫɟ ʁɟ ɢɫɩɢɬɚɧ ɟɮɟɤɚɬ ɬɟɪɚɩɢʁɟ ɢ ɝɥɭɤɨɡɧɟ ɬɨɥɟɪɚɧɰɢʁɟ  

(Ɍh x ȽɌ,  p=0.28) ɢ ɬɟɪɚɩɢʁɟ ɢ ɢɧɫɭɥɢɧɫɤɟ ɪɟɡɢɫɬɟɧɰɢʁɟ (Ɍh x ɂɊ, p= 0.86) ɧɚ ɤɥɢɧɢɱɤɟ 

ɩɚɪɚɦɟɬɪɟ ɢ ɧɢʁɟ ɭɬɜɪђɟɧɨ ɞɚ ɩɨɫɬɨʁɢ  ɡɧɚɱɚʁɚɧ  ɤɨɦɛɢɧɨɜɚɧɢ ɟɮɟɤɚɬ ɢɫɩɢɬɚɧɢɯ 

ɩɪɟɞɢɤɬɨɪɚ ɧɚ ɤɥɢɧɢɱɤɟ ɩɚɪɚɦɟɬɪɟ (ɬɪɚʁɚʃɟ ɛɨɥɟɫɬɢ, ɭɤɭɩɚɧ ɛɪɨʁ ɪɟɥɚɩɫɚ EDSSɢ 

MSSS). 

 

4.6.3 Ⱥɫɨɰɢʁɚɰɢʁɚ ɤɨɝɧɢɬɢɜɧɨɝ ɫɬɚɬɭɫɚ ɫɚ ɬɨɥɟɪɚɧɰɢʁɨɦ ɝɥɭɤɨɡɟ ɢ ɢɧɫɭɥɢɧɫɤɨɦ 
ɪɟɡɢɫɬɟɧɰɢʁɨɦ 

Ɍɚɛɟɥɚ 15. Ɋɟɡɭɥɬɚɬɢ ɤɨɝɧɢɬɢɜɧɢɯ ɬɟɫɬɨɜɚ ɭ ɨɞɧɨɫɭ ɧɚ ɝɥɭɤɨɡɧɭ ɬɨɥɟɪɚɧɰɢʁɭ. 

 

ȼɪɟɞɧɨɫɬɢ ɫɭ ɩɪɟɞɫɬɚɜʂɟɧɟ ɤɚɨ ɫɪɟɞʃɟ ɜɪɟɞɧɨɫɬɢ±ɫɬɚɧɞɚɪɞɧɚ ɞɟɜɢʁɚɰɢʁɚ, n-ɛɪɨʁ 
ɩɚɰɢʁɟɧɚɬɚ, ȽɌ- ɝɥɭɤɨɡɧɚ ɬɨɥɟɪɚɧɰɢʁɚ, ɬ-ɬɟɫɬ, # Mann-Whitney U test 

ɉɨɫɬɢɝɧɭʄɚ ɧɚ ɩɨʁɟɞɢɧɚɱɧɢɦ  ɬɟɫɬɨɜɢɦɚ ɭ ɨɞɧɨɫɭ ɧɚ ɝɥɭɤɨɡɧɭ ɬɨɥɟɪɚɧɰɢʁɭ, ɭ ɝɪɭɩɢ ɤɨʁɚ 

ɬɨɥɟɪɢɲɟ ɢ ɝɪɭɩɢ ɤɨʁɚ ɧɟ ɬɨɥɟɪɢɲɟ ɝɥɭɤɨɡɭ ɭ ɨɞɧɨɫɭ ɧɚ ɤɨɧɬɢɧɭɚɥɧɟ ɜɪɟɞɧɨɫɬɢ ɬɟɫɬɨɜɚ 

ɫɭ ɩɪɢɤɚɡɚɧɟ ɭ Ɍɚɛɟɥɢ 14. ɍɬɜɪђɟɧ ʁɟ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɥɨɲɢʁɢ ɪɟɡɭɥɬɚɬ ɧɚ SPART 

ɢ SPARTD ɬɟɫɬɨɜɢɦɚ ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɫɚ Ɇɋ ɤɨʁɢ ɢɦɚʁɭ ɨɲɬɟʄɟɧɭ ɬɨɥɟɪɚɧɰɢʁɭ ɧɚ 

ɝɥɭɤɨɡɭ.  

 

ɂɫɩɢɬɚɧɚ ʁɟ ɩɨɜɟɡɚɧɨɫɬ ɩɪɢɫɭɫɬɜɚ ɨɲɬɟʄɟɧɟ ɝɥɭɤɨɡɧɟ ɬɨɥɟɪɚɧɰɢʁɟ ɫɚ ɨɲɬɟʄɟʃɟɦ ɭ 

ɩɨʁɟɞɢɧɚɱɧɢɦ ɤɨɝɧɢɬɢɜɧɢɦ ɞɨɦɟɧɢɦɚ (ɜɟɪɛɚɥɧɚ ɢ ɜɢɡɭɟɥɧɚ ɦɟɦɨɪɢʁɚ, ɩɚɠʃɚ, ɛɪɡɢɧɚ 

ɨɛɪɚɞɟ ɢɧɮɨɪɦɚɰɢʁɚ). ɍɬɜɪђɟɧɚ ʁɟ ɡɧɚɱɚʁɧɨ ɜɟʄɚ ɡɚɫɬɭɩʂɟɧɨɫɬ ɩɚɰɢʁɟɧɚɬɚ ɤɨʁɢ ɫɭ ɢɦɚɥɢ 

ɥɨɲɢʁɟ ɩɨɫɬɢɝɧɢʄɟ ɧɚ ɬɟɫɬɭ ɡɚ ɜɢɡɭɟɥɧɭ ɦɟɦɨɪɢʁɭ ɭ  ɝɪɭɩɢ ɤɨʁɚ ʁɟ ɢɦɚɥɚ ɨɲɬɟʄɟɧɭ 

ɝɥɭɤɨɡɧɭ ɬɨɥɟɪɚɧɰɢʁɭ ɭ ɨɞɧɨɫɭ ɧɚ ɝɪɭɩɭ ɤɨʁɚ ʁɟ ɢɦɚɥɚ ɧɨɪɦɚɥɧɭ ɝɥɭɤɨɡɧɭ ɬɨɥɟɪɚɧɰɢʁɭ 

(80% vs. 54.10%,  p=0.04, Grafik 5).  

 

ȽɌ SRTLTS SRTCLTR SRTDR# SPART SPARTD SDMT# PASAT3# 

ɇɨɪɦɚɥɧɚ 

n=61 

48.87±12.31 39.85±15.95 8.95±2.04 19.82±4.01 6.92±2.19 51.54±15.06 45.90±13.79 

Ɉɲɬɟʄɟɧɚ 
n=20 

48.15±9.27 35.6 ±11.90 8.95±1.39 17.55±4.66 5.65±2.03 46.45±13.83 49.63±16.04 

p 0.81 0.28 0.81 0.038 0.02 0.11 0.87 
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Ƚɪɚɮɢɤ 5. ɉɨɫɬɢɝɧɭʄɟ ɧɚ ɬɟɫɬɭ ɜɢɡɭɟɥɧɟ ɦɟɦɨɪɢʁɟ ɭ ɨɞɧɨɫɭ ɧɚ ɝɥɭɤɨɡɧɭ 

ɬɨɥɟɪɚɧɰɢʁɭ 

 

 

* χβ, p=0.04 

ɉɨɫɬɢɝɧɭʄɚ ɧɚ ɩɨʁɟɞɢɧɚɱɧɢɦ ɤɨɝɧɢɬɢɜɧɢɦ ɬɟɫɬɨɜɢɦɚ ɭ ɨɞɧɨɫɭ ɧɚ ɢɧɫɭɥɢɧɫɤɭ 

ɪɟɡɢɫɬɟɧɰɢʁɭ, ɭ ɝɪɭɩɢ ɤɨʁɚ ɢɦɚ ɢɧɫɭɥɢɧɫɤɭ ɪɟɡɢɫɬɟɧɰɢʁɭ  ɢ ɝɪɭɩɢ ɤɨʁɚ ɧɟɦɚ ɢɧɫɭɥɢɧɫɤɭ 

ɪɟɡɢɫɬɟɧɰɢʁɭ, ɭ ɨɞɧɨɫɭ ɧɚ ɤɨɧɬɢɧɭɚɥɧɟ ɜɪɟɞɧɨɫɬɢ ɪɟɡɭɥɬɚɬɚ ɬɟɫɬɨɜɚ ɫɭ ɩɪɢɤɚɡɚɧɟ ɭ 

Ɍɚɛɟɥɢ 16. 

Ɍɚɛɟɥɚ 16. Ɋɟɡɭɥɬɚɬɢ ɤɨɝɧɢɬɢɜɧɢɯ ɬɟɫɬɨɜɚ ɭ ɨɞɧɨɫɭ ɧɚ ɢɧɫɭɥɢɧɫɤɭ ɪɟɡɢɫɬɟɧɰɢʁɭ 

ɂɊ SRTLTS SRTCLTR SRTDR # SPART SPARTD SDMT # PASAT3 # 

ɧɟɦɚ  
n=62 

48.65±11.51 39.35±15.20 9.02±2.06 19.35±4.21 6.69±2.15 51.23±15.27 46.43±15.33 

ɩɨɫɬɨʁɢ 
n=19 

48.845±12.15 37±14.98 8.741.24 18.95±4.56 6.32±2.43 47.21±13.27 47.95±10.81 

p 0.95 0.56 0.44 0.72 0.52 0.45 0.97 

ȼɪɟɞɧɨɫɬɢ ɫɭ ɩɪɟɞɫɬɚɜʂɟɧɟ ɤɚɨ ɫɪɟɞʃɟ ɜɪɟɞɧɨɫɬɢ±ɫɬɚɧɞɚɪɞɧɚ ɞɟɜɢʁɚɰɢʁɚ, ɂɊ-

ɢɧɫɭɥɢɧɫɤɚ ɪɟɡɢɫɬɟɧɰɢʁɚ, n-ɛɪɨʁ ɩɚɰɢʁɟɧɚɬɚ, t-ɬɟɫɬ, # Mann-Whitney U ɬɟɫɬ 

ɇɢʁɟ ɞɟɬɟɤɬɨɜɚɧɚ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɭ ɪɟɡɭɥɬɚɬɢɦɚ ɬɟɫɬɨɜɚ ɭ ɨɞɧɨɫɭ ɧɚ ɢɧɫɭɥɢɧɫɤɭ 

ɪɟɡɢɫɬɟɧɰɢʁɭ. 

ɂɫɩɢɬɚɧɚ ʁɟ ɩɨɜɟɡɚɧɨɫɬ ɩɪɢɫɭɫɬɜɚ ɢɧɫɭɥɢɧɫɤɟ ɪɟɡɢɫɬɟɧɰɢʁɟ ɫɚ ɨɲɬɟʄɟʃɟɦ ɭ 

ɩɨʁɟɞɢɧɚɱɧɢɦ ɤɨɝɧɢɬɢɜɧɢɦ ɞɨɦɟɧɢɦɚ (ɜɟɪɛɚɥɧɚ ɢ ɜɢɡɭɟɥɧɚ ɦɟɦɨɪɢʁɚ, ɩɚɠʃɚ, ɛɪɡɢɧɚ 

ɨɛɪɚɞɟ ɢɧɮɨɪɦɚɰɢʁɚ). ɇɢʁɟ ɭɬɜɪђɟɧɚ ɡɧɚɱɚʁɧɨ ɜɟʄɚ ɮɪɟɤɜɟɧɰɢʁɚ ɥɨɲɢʁɢɯ ɪɟɡɭɥɬɚɬɚ ɤɨɞ 

ɩɚɰɢʁɟɧɚɬɚ ɫɚ ɢɧɫɭɥɢɧɫɤɨɦ ɪɟɡɢɫɬɟɧɰɢʁɨɦ ɧɢ ɭ ʁɟɞɧɨɦ ɨɞ ɢɫɩɢɬɚɧɢɯ ɤɨɝɧɢɬɢɜɧɢɯ 

ɞɨɦɟɧɚ. 
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4.6.4 Ⱥɫɨɰɢʁɚɰɢʁɚ ɨɫɬɚɥɢɯ ɩɚɪɚɦɟɬɚɪɚ ɦɟɬɚɛɨɥɢɡɦɚ ɝɥɭɤɨɡɟ ɢ ɢɧɫɭɥɢɧɚ ɫɚ 

ɩɨɫɬɢɝɧɭʄɢɦɚ ɧɚ ɩɨʁɟɞɢɧɚɱɧɢɦ ɬɟɫɬɨɜɢɦɚ. 

Ɉɫɬɚɥɢ ɢɫɩɢɬɚɧɢ ɩɚɪɚɦɟɬɪɢ ɦɟɬɚɛɨɥɢɡɦɚ ɝɥɭɤɨɡɟ, ɤɨʁɢ ɩɨɞɪɚɡɭɦɟɜɚʁɭ ɜɪɟɞɧɨɫɬɢ 

ɝɥɭɤɨɡɟ ɩɨ ɜɪɟɦɟɧɫɤɢɦ ɬɚɱɤɚɦɚ ɈȽɌɌ-ɚ, ɢɧɫɭɥɢɧɫɤɢ ɨɞɝɨɜɨɪ ɧɚ ɝɥɭɤɨɡɧɭ ɫɬɢɦɭɥɚɰɢʁɭ 

ɢ ɢɧɞɟɤɫɟ ɢɧɫɭɥɢɧɫɤɟ ɫɟɧɡɢɬɢɜɧɨɫɬɢ ɚɧɚɥɢɡɢɪɚɧɢ ɫɭ ɭ ɨɞɧɨɫɭ ɧɚ  ɭɫɩɟɲɧɨɫɬ ɧɚ 

ɤɨɝɧɢɬɢɜɧɢɦ ɬɟɫɬɨɜɢɦɚ, ɭɤʂɭɱɭʁɭʄɢ ɢ ɩɨɞɬɟɫɬɨɜɟ, ɤɨʁɢ ɫɭ ɤɨɞɢɪɚɧɢ ɤɚɨ ɛɢɧɚɪɧɚ 

ɜɚɪɢʁɚɛɥɚ.  

ɉɚɰɢʁɟɧɬɢ ɤɨʁɢ ɫɭ ɢɦɚɥɢ ɥɨɲ ɪɟɡɭɥɬɚɬ ɧɚ SDMT ɬɟɫɬɭ ɢɦɚɥɢ ɫɭ ɡɧɚɱɚʁɧɨ ɧɢɠɟ 

ɜɪɟɞɧɨɫɬɢ CОНОrСoХЦ-ovoР ɢɧɞɟɤɫɚ (p=0.04).                                                                                                     

ɇɢʁɟ ɞɟɬɟɤɬɨɜɚɧɚ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɭ ɩɨɫɬɢɝɧɭʄɢɦɚ ɨɫɬɚɥɢɯ ɬɟɫɬɨɜɚ ɭ ɨɞɧɨɫɭ ɧɚ ɫɜɟ 

ɨɫɬɚɥɟ ɢɫɩɢɬɚɧɟ ɩɚɪɚɦɟɬɪɟ ɦɟɬɚɛɨɥɢɡɦɚ ɝɥɭɤɨɡɟ ɢ ɢɧɫɭɥɢɧɚ. 

Ʉɚɞɚ ɫɭ ɪɟɡɭɥɬɚɬɢ ɩɨʁɟɞɢɧɚɱɧɢɯ ɤɨɝɧɢɬɢɜɧɢɯ ɬɟɫɬɨɜɚ, ɭɤʂɭɱɭʁɭʄɢ ɢ ɩɨɞɬɟɫɬɨɜɟ, ɤɚɨ 

ɤɨɧɬɢɧɭɚɥɧɟ ɜɪɟɞɧɨɫɬɢ ɤɨɪɟɥɢɪɚɧɟ ɫɚ ɤɨɧɬɢɧɭɚɥɧɢɦ ɜɪɟɞɧɨɫɬɢɦɚ ɚɧɚɥɢɡɢɪɚɧɢɯ 

ɩɚɪɚɦɟɬɚɪɚ ɦɟɬɚɛɨɥɢɡɦɚ ɝɥɭɤɨɡɟ ɢ ɢɧɫɭɥɢɧɚ ɧɢʁɟ ɭɬɜɪђɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ 

ɤɨɪɟɥɚɰɢʁɚ ɧɢ ɡɚ ʁɟɞɚɧ ɨɞ ɬɟɫɬɨɜɚ ɧɢ ɫɚ ʁɟɞɧɢɦ ɨɞ ɢɫɩɢɬɚɧɢɯ ɩɚɪɚɦɟɬɚɪɚ. ɂɩɚɤ, 

ɩɪɢɦɟʄɟɧ ʁɟ ɬɪɟɧɞ ɧɟɝɚɬɢɜɧɟ ɤɨɪɟɥɚɰɢʁɟ ɪɟɡɭɥɬɚɬɚ ɬɟɫɬɨɜɚ SRTLTS ɢ SRTCTRL ɫɚ 

ɜɪɟɞɧɨɫɬɢɦɚ G120 (Ƚɪɚɮɢɤ6). 

 

Ƚɪɚɮɢɤ 6.Ʉɨɪɟɥɚɰɢʁɚ ɪɟɡɭɥɬɚɬɚ SRTLTS Т SRTCLTR ɬɟɫɬɨɜɚ ɫɚ ɜɪɟɞɧɨɫɬɢɦɚ G120 

GLU120

SRTLTS

SRTCLTR

 

SRTLTS,Spearman R=-0.21, p=0.06; SRTCLTR, Spearman R=-0.20, p=0.07 
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4.7  Ƚɥɭɤɨɡɧɭ ɬɨɥɟɪɚɧɰɢʁɚ, ɢɧɫɭɥɢɧɫɤɚ ɪɟɡɢɫɬɟɧɰɢʁɚ, ɚɥɟɥ ȺɉɈȿ4 ɢ ɤɨɝɧɢɬɢɜɧɢ 
ɫɬɚɬɭɫ ɢɫɩɢɬɚɧɢɤɚ ɫɚ ɦɭɥɬɢɩɥɨɦ ɫɤɥɟɪɨɡɨɦ 

ɂɫɩɢɬɚɧɚ ʁɟ ɡɚɫɬɭɩʂɟɧɨɫɬ, ɝɥɭɤɨɡɧɟ ɬɨɥɟɪɚɧɰɢʁɟ, ɢɧɫɭɥɢɧɫɤɟ ɪɟɡɢɫɬɟɧɰɢʁɟ ɢ ɚɥɟɥɚ 
Ⱥɩɨȿ4 ɤɨɞ ɢɫɩɢɬɚɧɢɤɚ ɫɚ Ɇɋ ɭ ɨɞɧɨɫɭ ɧɚ ɩɪɢɫɭɫɬɜɨ ɢ ɬɟɠɢɧɭ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ 
ɝɪɚɞɢɪɚɧɨɝ ɩɪɟɦɚ ɭɫɬɚɧɨɜʂɟɧɨɦ ɤɪɢɬɟɪɢʁɭɦɭ  (ɧɟɦɚ ɤɨɝɧɢɬɢɜɧɨɝ ɭɲɬɟʄɟʃɚ, ɛɥɚɝɢ 
ɤɨɝɧɢɬɢɜɧɢ ɞɟɮɢɰɢɬ, ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ). 

 

Ɍɚɛɟɥɚ 17. Ʉɨɝɧɢɬɢɜɧɢ ɫɬɚɬɭɫ ɢɫɩɢɬɚɧɢɤɚ ɭ ɨɞɧɨɫɭ ɧɚ ɝɥɭɤɨɡɧɭ ɬɨɥɟɪɚɧɰɢʁɭ, 

ɢɧɫɭɥɢɧɫɤɭ ɪɟɡɢɫɟɧɰɢʁɭ ɢ ɚɥɟɥ Ⱥɩɨȿ4 

n-ɛɪɨʁ ɩɚɰɢʁɟɧɚɬɚ, ȽɌ-ɝɥɭɤɨɡɧɚ ɬɨɥɟɪɚɧɰɢʁɚ, ɂɊ-ɢɧɫɭɥɢɧɫɤɚ ɪɟɡɢɫɬɟɧɰɢʁɚ, p- χβ 

 

ɍɬɜɪђɟɧɚ ʁɟ ɝɪɚɧɢɱɧɚ ɫɬɚɬɢɫɬɢɱɤɚ ɡɧɚɱɚʁɧɨɫɬ ɭ ɪɚɡɥɢɰɢ ɞɢɫɬɪɢɛɭɰɢʁɟ ɚɥɟɥɚ ȺɉɈȿ4 ɭ 

ɨɞɧɨɫɭ ɧɚ ɤɨɝɧɢɬɢɜɧɢ ɫɬɚɬɭɫ ɩɚɰɢʁɟɧɚɬɚ ɫɚ Ɇɋ, ɝɞɟ ʁɟ ɚɥɟɥ ȺɉɈȿ4 ɧɚʁɡɚɫɬɭɩʂɟɧɢʁɢ ɭ 

ɝɪɭɩɢ ɫɚ ɛɥɚɠɢɦ ɤɨɝɧɢɬɢɜɧɢɦ ɨɲɬɟʄɟʃɟɦ (Ɍɚɛɟɥɚ 16).  

 

Ⱦɜɨɫɦɟɪɧɨɦ ɚɧɚɥɢɡɨɦ ɜɚɪɢʁɚɧɫɟ ʁɟ ɢɫɩɢɬɚɧɨ ɞɚ ɥɢ ɩɨɫɬɨʁɢ ɡɚʁɟɞɧɢɱɤɢ ɭɬɢɰɚʁ ɩɪɢɫɭɫɬɜɚ 

ɚɥɟɥɚ Ⱥɩɨȿ4 ɢ ɢɧɫɭɥɢɧɫɤɟ ɪɟɡɢɫɬɟɧɰɢʁɟ ɢɥɢ ɝɥɭɤɨɡɧɟ ɬɨɥɟɪɚɧɰɢʁɟ ɧɚ ɩɨɫɬɢɝɧɭʄɢɦɚ 

ɤɨɝɧɢɬɢɜɧɢɯ ɬɟɫɬɨɜɚ. ɇɢʁɟ ɭɬɜɪђɟɧ ɤɨɦɛɢɧɨɜɚɧɢ ɭɬɢɰɚʁ ɢɫɩɢɬɚɧɢɯ ɩɚɪɚɦɟɬɚɪɚ ɧɚ 

ɪɟɡɭɥɬɚɬɟ ɬɟɫɬɨɜɚ ɫɚɝɥɟɞɚɧɚ ɤɚɨ ɤɨɧɬɢɧɭɚɥɧɟ ɜɪɟɞɧɨɫɬɢ. 

 

 

4.8 Ɇɭɥɬɢɮɚɤɬɨɪɢʁɚɥɧɚ ɚɧɚɥɢɡɚ ɩɪɟɞɢɤɬɨɪɚ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ 

ɍ ɰɢʂɭ ɞɟɮɢɧɢɫɚʃɚ ɩɪɟɞɢɤɬɨɪɚ ɤɨɝɧɢɬɢɜɧɨɝ ɫɬɚɬɭɫɚ ɩɚɰɢʁɟɧɚɬɚ ɫɚ Ɇɋ ɢ ɨɲɬɟʄɟʃɚ ɭ 

ɩɨʁɟɞɢɧɚɱɧɢɦ ɤɨɝɧɢɬɢɜɧɢɦ ɞɨɦɟɧɢɦɚ ɭɪɚђɟɧɚ ʁɟ ɦɭɥɬɢɜɚɪɢʁɚɬɧɚ ɪɟɝɪɟɫɢɨɧɚ ɚɧɚɥɢɡɚ 

ɩɚɪɚɦɟɬɚɪɚ ɤɨʁɢ ɫɭ ɢɫɩɢɬɢɜɚɧɢ ɭ ɨɜɨʁ ɫɬɭɞɢʁɢ. 

 ɇɟɦɚ ɨɲɬɟʄɟʃɟ 

 

n (%) 

Ȼɥɚɝɢ ɤɨɝɧɢɬɢɜɧɢ 

ɞɟɮɢɰɢɬ 

n (%) 

Ʉɨɝɧɢɬɢɜɧɨ 

ɨɲɬɟʄɟʃɟ 

n (%) 

p 

ȽɌ +/- 3 (15.00)/21 (34.43) 7 (35.00)/18 (29.51) 10 (50.00)/22 (36.07) 0.25 

ɂɊ +/- 6 (31.58)/18 (29.03) 6 (31.58)/19(30.65) 7 (36.84)/25 (40.32) 0.96 

ȺɉɈȿ4 +/-  

n=75 

2 (12.50)/19 (32.20) 9 (56.25)/15 (25.42) 5 (31.25)/25 (42.37) 0.05 
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Ɍɚɛɟɥɚ 18. Ɇɭɥɬɢɜɚɪɢʁɚɬɧɚ ɥɨɝɢɫɬɢɱɤɚ ɚɧɚɥɢɡɚ ɭɬɢɰɚʁɚ ɝɥɭɤɨɡɧɟ ɬɨɥɟɪɚɧɰɢʁɟ, 

ɢɧɫɭɥɢɧɫɤɟ ɪɟɡɢɫɬɟɧɰɢʁɟ ɢ ɩɪɢɫɭɫɬɜɚ ɚɥɟɥɚ ε4 ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ ɧɚ ɤɨɝɧɢɬɢɜɧɢ ɫɬɚɬɭɫ 

ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ. 

OR-ɨɞɧɨɫ ɲɚɧɫɢ, 95% CI- ɢɧɬɟɪɜɚɥ ɩɨɜɟɪɟʃɚ, ȽɌ-ɝɥɭɤɨɡɧɚ ɬɨɥɟɪɚɧɰɢʁɚ, ɂɊ-ɢɧɫɭɥɢɧɫɤɚ 

ɪɟɡɢɫɬɟɧɰɢʁɚ, p- ɦɭɥɬɢɜɚɪɢʁɚɧɬɧɚ ɥɨɝɢɫɬɢɱɤɚ ɪɟɝɪɟɫɢʁɚ. 

ɉɨɜɟɡɚɧɨɫɬ ɨɲɬɟʄɟɧɟ ɝɥɭɤɨɡɧɟ ɬɨɥɟɪɚɧɰɢʁɟ, ɩɪɢɫɭɫɬɜɚ ɢɧɫɭɥɢɧɫɤɟ ɪɟɡɢɫɬɟɧɰɢʁɟ ɢ ɚɥɟɥɚ 

ȺɉɈȿ4 ɫɚ ɤɨɝɧɢɬɢɜɧɢɦ ɫɬɚɬɭɫɨɦ ɩɚɰɢʁɟɧɚɬɚ ɫɚ Ɇɋ ʁɟ ɢɫɩɢɬɚɧɚ ɩɨɪɟђɟʃɟɦ ɩɚɰɢʁɟɧɚɬɚ  

ɤɨʁɢ ɢɦɚʁɭ ɛɥɚɝɢ ɤɨɝɧɢɬɢɜɧɢ ɞɟɮɢɰɢɬ ɫɚ ɩɚɰɢʁɟɧɬɢɦɚ ɤɨʁɢ ɧɟɦɚʁɭ ɤɨɝɧɢɬɢɜɧɨ 

ɨɲɬɟʄɟʃɟ,  ɩɨɪɟђɟʃɟɦ ɝɪɭɩɟ ɩɚɰɢʁɟɧɚɬɚ ɤɨɞ ɤɨʁɢɯ ʁɟ ɞɟɬɟɤɬɨɜɚɧɨ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ 

ɫɚ ɝɪɭɩɨɦ ɤɨʁɚ ɢɦɚ ɛɥɚɝɢ ɤɨɝɧɢɬɢɜɧɢ ɞɟɮɢɰɢɬ ɢ ɩɨɪɟђɟʃɟɦ ɝɪɭɩɟ ɤɨɞ ɤɨʁɟ ʁɟ ɩɪɢɫɭɬɧɨ 

ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ ɫɚ ɝɪɭɩɨɦ ɤɨʁɚ ɧɟɦɚ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ. 

Ɋɟɡɥɭɬɚɬ ɭɤɚɡɭʁɟ ɧɚ ɡɧɚɱɚʁɚɧ ɧɟɡɚɜɢɫɧɢ ɧɟɝɚɬɢɜɚɧ ɟɮɟɤɚɬ ɩɪɢɫɭɫɬɜɚ ɚɥɟɥɟ ε4 ɭ ɝɟɧɭ ɡɚ ɫɚ 

Ⱥɩɨȿ ɡɚ ɧɚɫɬɚɧɚɤ ɛɥɚɝɨɝ ɤɨɝɧɢɬɢɜɧɨɝ ɞɟɮɢɰɢɬɚ (OR=5.55, 95% CI, 0.96-32.25, p=0.049, 

ɤɨɪɢɝɨɜɚɧ ɧɚ ɟɮɟɤɚɬ ɝɥɭɤɨɡɧɟ ɬɨɥɟɪɚɧɰɢʁɟ ɢ  ɢɧɫɭɥɢɧɫɤɟ ɪɟɡɢɫɬɟɧɰɢʁɟ   (Ɍɚɛɟɥɚ 18). 

 

Ⱦɚʂɨɦ ɚɧɚɥɢɡɨɦ ɫɭ ɭ ɦɭɥɬɢɜɚɪɢʁɚɬɧɢ ɪɟɝɪɟɫɢɨɧɢ ɦɨɞɟɥ ɭɤʂɭɱɢɜɚɧɢ ɢ ɨɫɬɚɥɢ ɮɚɤɬɨɪɢ 

ɢɫɩɢɬɢɜɚɧɢ ɭ ɨɜɨʁ ɫɬɭɞɢʁɢ, ɭ ɰɢʂɭ ɞɟɮɢɧɢɫɚʃɚ ɫɬɚɬɢɫɬɢɱɤɢ ɧɚʁɡɧɚɱɚʁɧɢʁɟɝ 

ɦɭɥɬɢɮɚɤɬɨɪɢʁɚɥɧɨɝ ɦɨɞɟɥɚ ɤɨʁɢ ɫɚ ɧɚʁɜɟʄɢɦ ɤɨɪɢɝɨɜɚɧɢɦ ɩɪɨɰɟɧɬɨɦ ɨɛʁɚɲʃɚɜɚ 

ɜɚɪɢʁɚɛɢɥɧɨɫɬ ɤɨɝɧɢɬɢɜɧɨɝ ɫɬɚɬɭɫɚ ɩɚɰɢʁɟɧɚɬɚ ɫɚ Ɇɋ ɭɤʂɭɱɟɧɢɯ ɭ ɫɬɭɞɢʁɭ. 

 

 

 

 ɇɟɦɚ ɨɲɬɟʄɟʃɚ 
vs. Ȼɥɚɝɢ 
ɤɨɝɧɢɬɢɜɧɢ  
ɞɟɮɢɰɢɬ 

 Ȼɥɚɝɢ ɤɨɝɧ. 
ɞɟɮɢɰɢɬ vs. 
Ʉɨɝɧɢɬɢɜɧɨ  
ɨɲɬɟʄɟʃɟ 

ɇɟɦɚ ɨɲɬɟʄɟʃɚ 
vs. Ʉɨɝɧɢɬɢɜɧɨ 
ɨɲɬɟʄɟʃɟ 

 OR (95% CI) p OR (95% CI) p OR (95% CI) p 
AɉɈE4 5.55 (0.96-32.25) 0.049 0.32 (0.1-1.20) 0.08 1.50 (0.22-10.19) 0.70 
ȽɌ 3.75(0.59-23.83) 0.15 1.06 (0.3-3.68) 0.93 3.86 (0.69-21.52) 0.11 
ɂɊ 1.02(0.22-4.69) 0.98 0.77 (0.20-2.93 0.69 1.12 (0.27-4.61) 0.87 
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Ɍɚɛɟɥɚ 19. Ɇɭɥɬɢɜɚɪɢʁɚɬɧɚ ɪɟɝɪɟɫɢɨɧɚ ɚɧɚɥɢɡɚ ɩɪɟɞɢɤɬɨɪɚ ɛɥɚɝɨɝ ɤɨɝɧɢɬɢɜɧɨɝ 

ɨɲɬɟʄɟʃɚ 

 
Beta St. Gr. Beta p 

ɉɨɥ -0.25 0.12 0.04 

Ⱦɭɠɢɧɚ ɬɪɚʁɚʃɚ ɛɨɥɟɫɬɢ 0.50 0.15 0.002 

ɍɤɭɩɚɧ ɛɪɨʁ ɪɟɥɚɩɫɚ -0.35 0.13 0.017 

MSSSS 0.63 0.14 0.0001 

ȺɉɈE4 + 0.42 0.13 0.002 

ISIMAT 0.24 0.13 0.08 

R²=0 .49,  Kɨɪɢɝɨɜɚɧɢ R²=0 .40,  p=0.0003, MSSS-Multiple Sclerosis Severity Score, ISIMAT 

-ɢɧɞɟɤɫ ɢɧɫɭɥɢɧɫɤɟ ɫɟɧɡɢɬɢɜɧɨɫɬɢ (Matsuda) 

ɍ Ɍɚɛɟɥɢ 19. ɫɭ ɩɪɢɤɚɡɚɧɢ ɪɟɡɭɥɬɚɬɢ ɚɧɚɥɢɡɟ ɩɨɬɟɧɰɢʁɚɥɧɢɯ ɩɪɟɞɢɤɬɨɪɚ ɛɥɚɝɨɝ 

ɤɨɝɧɢɬɢɜɧɨɝ ɞɟɮɢɰɢɬɚ ɭ ɨɞɧɨɫɭ ɧɚ ɩɚɰɢʁɟɧɬɟ ɤɨʁɢ ɧɟɦɚʁɭ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ. 

Ɏɚɤɬɨɪɢ ɭɤʂɭɱɟɧɢ ɭ ɦɭɥɬɢɮɚɤɬɨɪɢʁɚɥɧɢ  ɦɨɞɟɥ  ɩɪɟɞɫɬɚɜʂɟɧ ɭ ɬɚɛɟɥɢ  ɨɛɚɲʃɚɜɚʁɭ 

40% ɜɚɪɢʁɚɛɢɥɧɨɫɬɢ ɛɥɚɝɨɝ ɤɨɝɧɢɬɢɜɧɨɝ ɞɟɮɢɰɢɬɚ . 

 

Ɍɚɛɟɥɚ 20. Ɇɭɥɬɢɜɚɪɢʁɚɬɧɚ ɪɟɝɪɟɫɢɨɧɚ ɚɧɚɥɢɡɚ ɩɪɟɞɢɤɬɨɪɚ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ 

 

 
Beta St.Gr. Beta p 

ɉɨɥ -0.20 0.11 0.07 

Dɨɛ 0.19 0.14 0.18 

Ⱦɭɠɢɧɚ ɬɪɚʁɚʃɚ ɛɨɥɟɫɬɢ 0.38 0.15 0.01 

MSSS 0.50 0.13 0.0004 

ISICED -0.07 0.12 0.56 

    

      R²=0.39, Kɨɪɢɝɨɜɚɧɢ R²= 0.γγ, p<0.0011, MSSS-Multiple Sclerosis Severity Score,    

ISICED- ɢɧɞɟɤɫ ɢɧɫɭɥɢɧɫɤɟ ɫɟɧɡɢɬɢɜɧɨɫɬɢ (Cedelhorm). 

ɍ Ɍɚɛɟɥɢ 20. ɫɭ ɩɪɢɤɚɡɚɧɢ ɪɟɡɭɥɬɚɬɢ ɚɧɚɥɢɡɟ ɩɨɬɟɧɰɢʁɚɥɧɢɯ ɩɪɟɞɢɤɬɨɪɚ ɤɨɝɧɢɬɢɜɧɨɝ 

ɨɲɬɟʄɟʃɚ  ɭ ɨɞɧɨɫɭ ɧɚ ɩɚɰɢʁɟɧɬɟ ɤɨʁɢ ɧɟɦɚʁɭ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ. Ɏɚɤɬɨɪɢ ɭɤʂɭɱɟɧɢ 

ɭ ɦɭɥɬɢɮɚɤɬɨɪɢʁɚɥɧɢ  ɦɨɞɟɥ  ɩɪɟɞɫɬɚɜʂɟɧ ɭ ɬɚɛɟɥɢ  ɨɛɚɲʃɚɜɚʁɭ γγ% ɜɚɪɢʁɚɛɢɥɧɨɫɬɢ 

ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ. 
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Ɍɚɛɟɥɚ 21. Ɇɭɥɬɢɜɚɪɢʁɚɬɧɚ ɪɟɝɪɟɫɢɨɧɚ ɚɧɚɥɢɡɚ ɩɪɟɞɢɤɬɨɪɚ ɦɟɦɨɪɢʁɫɤɨɝ ɞɟɮɢɰɢɬɚ 

 
Beta Sr. Gr. Beta p 

ɉɨɥ  -0.33 0.10 0.002 
Ⱦɭɠ. ɬɪɚʁɚʃɚ ɛɨɥɟɫɬɢ  0.50 0.12 0.0001 
ɍɤɭɩɚɧ ɛɪɨʁ ɪɟɥɚɩɫɚ -0.23 0.11 0.043 
MSSS 0.59 0.11 0.000004 
ȺɉɈE4+ 0.17 0.10 0.09 
IGIγ0’ 0.20 0.12 0.09 
AUCINS -0.30 0.11 0.01 

R²= 0.38, Kɨɪɢɝɨɜɚɧɢ R²=0 .31, p<0.00006, MSSS-Multiple Sclerosis Severity Score,          

IGI30'- ɢɧɫɭɥɢɧɨɝɟɧɢ ɢɧɞɟɤɫ (γ0ɦɢɧ), AUCINS-ɩɨɜɪɲɢɧɚ ɢɫɩɨɞ ɤɪɢɜɟ ɡɚ ɢɧɫɭɥɢɧ. 

ɍ Ɍɚɛɟɥɢ β1. ɫɭ ɩɪɢɤɚɡɚɧɢ ɪɟɡɭɥɬɚɬɢ ɚɧɚɥɢɡɟ ɩɨɬɟɧɰɢʁɚɥɧɢɯ ɩɪɟɞɢɤɬɨɪɚ ɦɟɦɨɪɢʁɫɤɨɝ 

ɞɟɮɢɰɢɬɚ  ɭ ɨɞɧɨɫɭ ɧɚ ɩɚɰɢʁɟɧɬɟ ɤɨʁɢ ɧɟɦɚʁɭ ɦɟɦɨɪɢʁɫɤɢ ɞɟɮɢɰɢɬ. Ɏɚɤɬɨɪɢ ɭɤʂɭɱɟɧɢ ɭ 

ɦɭɥɬɢɮɚɤɬɨɪɢʁɚɥɧɢ  ɦɨɞɟɥ  ɩɪɟɞɫɬɚɜʂɟɧ ɭ ɬɚɛɟɥɢ  ɨɛɚɲʃɚɜɚʁɭ 31% ɜɚɪɢʁɚɛɢɥɧɨɫɬɢ 

ɦɟɦɨɪɢʁɫɤɨɝ ɞɟɮɢɰɢɬɚ. 
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5.1 Ʉɨɝɧɢɬɢɜɧɢ ɫɬɚɬɭɫ ɛɨɥɟɫɧɢɤɚ ɫɚ ɦɭɥɬɢɩɥɨɦ ɫɤɥɟɪɨɡɨɦ. 

Ʉɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ  ʁɟ ɱɟɫɬɚ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɥɢɧɢɱɤɟ ɫɥɢɤɟ Ɇɋ ɤɨʁɚ ɡɧɚɱɚʁɧɨ 

ɞɨɩɪɢɧɨɫɢ ɧɚɪɭɲɟɧɨʁ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬɢ ɛɨɥɟɫɧɢɤɚ ɚɥɢ ʁɟ ɢ ʁɟɞɚɧ ɨɞ ɫɢɦɩɬɨɦɚ ɤɨʁɢ ɫɟ 

ɧɚʁɱɟɲʄɟ ɩɪɟɜɢɞɟ ɩɪɢ ɪɭɬɢɧɫɤɢɦ ɩɪɟɝɥɟɞɢɦɚ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ. Ⱦɨ ɫɤɨɪɚ ɫɟ ɧɢʁɟ 

ɩɪɢɞɚɜɚɥɚ ɩɨɫɟɛɧɚ ɩɚɠʃɚ ɤɨɝɧɢɬɢɜɧɨɦ ɩɨɪɟɦɟʄɚʁɭ ɢ ɫɦɚɬɪɚɥɨ ɫɟ ɦɚʃɟ ɜɚɠɧɢɦ ɨɞ 

ɮɢɡɢɱɤɟ ɨɧɟɫɩɨɫɨɛʂɟɧɨɫɬɢ. Ɇɟђɭɬɢɦ ɱɢʃɟɧɢɰɚ ɞɚ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ ɭ ɜɟɥɢɤɨʁ 

ɦɟɪɢ ɧɚɪɭɲɚɜɚ ɫɜɚɤɨɞɧɟɜɧɢ ɠɢɜɨɬ ɛɨɥɟɫɧɢɤɚ ɭ ɦɧɨɝɢɦ ɚɫɩɟɤɬɢɦɚ ɫɤɪɟɧɭɥɚ ʁɟ ɩɚɠʃɭ 

ɤɥɢɧɢɱɚɪɚ ɧɚ ɡɧɚɱɚʁ ʃɟɝɨɜɨɝ ɛɥɚɝɨɜɪɟɦɟɧɨɝ ɨɬɤɪɢɜɚʃɚ (42). 

ɉɨɫɥɟɞʃɭ ɞɟɰɟɧɢʁɭ ɨɛɟɥɟɠɢɥɚ ɫɭ  ɛɪɨʁɧɚ ɢɫɬɪɚɠɢɜɚʃɚ ɤɨʁɚ ɫɭ ɫɟ ɭɩɪɚɜɨ ɮɨɤɭɫɢɪɚɥɚ ɧɚ 

ɤɨɝɧɢɬɢɜɧɢ ɩɪɨɛɥɟɦ ɭ Ɇɋ. Ɂɚɫɬɭɩʃɟɧɨɫɬ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɜɚɪɢɪɚ ɧɚʁɱɟɲʄɟ 

ɢɡɦɟђɭ 40%-70% ɭ ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɦɟɬɨɞɨɥɨɲɤɢɯ ɪɚɡɥɢɤɚ ɭ ɫɬɭɞɢʁɚɦɚ ɤɨʁɟ ɫɭ ɫɟ 

ɨɞɧɨɫɢɥɟ ɧɚ ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ ɝɪɭɩɚ ɢɫɩɢɬɢɜɚɧɢɯ ɩɚɰɢʁɟɧɚɬɚ ɤɚɨ ɢ ɪɚɡɥɢɱɢɬɨɫɬ 

ɢɧɫɬɪɭɦɟɧɚɬɚ ɢ ɧɚɱɢɧɚ ɩɪɨɰɟɧɟ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ (165,166,167). 

Ʉɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ ɦɨɠɟ ɛɢɬɢ ɩɪɢɫɭɬɧɨ ʁɨɲ ɨɞ ɧɚʁɪɚɧɢʁɢɯ ɮɚɡɚ ɛɨɥɟɫɬɢ ɱɚɤ ɢ ɩɪɟ 

ɮɢɡɢɱɤɟ ɨɧɟɫɩɨɫɨɛʂɟɧɨɫɬɢ ɢ ɩɪɟɞɢɤɬɢɜɧɨ ʁɟ ɡɚ ɛɭɞɭʄɟ ɤɨɝɧɢɬɢɜɧɨ ɩɨɝɨɪɲɚʃɟ ɤɚɨ ɢ 

ɩɪɨɝɪɟɫɢʁɭ ɛɨɥɟɫɬɢ ɤɨɞ ɛɨɥɟɫɧɢɤɚ ɫɚ ɛɥɚɝɢɦ ɮɭɧɤɰɢɨɧɚɥɧɢ ɞɟɮɢɰɢɬɨɦ (41,45,46,50).   

ɂɫɬɨ ɬɚɤɨ, ɤɨɝɧɢɬɢɜɧɨ ɩɨɝɨɪɲɚʃɟ ɫɚɦɨ ɩɨ ɫɟɛɢ ɦɨɠɟ ɛɢɬɢ ɢɧɞɢɤɚɬɨɪ ɩɪɨɝɪɟɫɢʁɟ 

ɛɨɥɟɫɬɢ ɭ ɨɞɫɭɫɬɜɭ ɧɚɩɪɟɞɨɜɚʃɚ ɮɢɡɢɱɤɟ ɨɧɟɫɩɨɫɨɛʂɟɧɨɫɬɢ (166,168).  ɂɦɚʁɭʄɢ ɭ ɜɢɞɭ 

ɩɪɟɬɯɨɞɧɨ ɧɚɜɟɞɟɧɨ, ɜɟɨɦɚ ʁɟ ɜɚɠɧɨ  ɢɫɩɢɬɚɬɢ ɤɨɝɧɢɬɢɜɧɢ ɫɬɚɬɭɫ ɩɚɰɢʁɟɧɬɚ ɢ ɭɜɪɫɬɢɬɢ 

ɝɚ ɭ ɩɪɨɰɟɞɭɪɟ ɨɛɚɜɟɡɧɨɝ ɢ ɪɭɬɢɧɫɤɨɝ ɩɪɟɝɥɟɞɚ ɫɜɢɯ ɩɚɰɢʁɟɧɚɬɚ ɫɚ Ɇɋ. 

ɇɚɲɚ ɫɬɭɞɢʁɚ ʁɟ ɭɩɪɚɜɨ ɢɦɚɥɚ ɡɚ ɰɢʂ ɞɚ ɢɫɩɢɬɚ ɡɚɫɬɭɩʂɟɧɨɫɬ ɢ ɨɛɪɚɡɚɰ ɤɨɝɧɢɬɢɜɧɨɝ 

ɨɲɬɟʄɟʃɚ ɧɚ ɪɟɥɚɬɢɜɧɨ ɯɨɦɨɝɟɧɨɦ ɭɡɨɪɤɭ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɞɟɥɨɦ ɪɟɩɪɟɡɟɧɬɭʁɟ ɫɪɩɫɤɭ 

ɩɨɩɭɥɚɰɢʁɭ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ, ɯɨɦɨɝɟɧɭ ɩɨ ɤɥɢɧɢɱɤɨɦ ɬɨɤɭ ɛɨɥɟɫɬɢ, ɊɊɆɋ, ɫɚ ɧɢɠɢɦ 

ɫɬɟɩɟɧɨɦ ɮɭɧɤɰɢɨɧɚɥɧɟ ɨɧɟɫɩɨɫɨɛʂɟɧɨɫɬɢ, ɩɪɨɫɟɱɚɧ EDSS ɫɤɨɪ β.56 (SD± 1.14), ɱɢʁɚ 

ʁɟ ɩɪɨɫɟɱɧɚ ɫɬɚɪɨɫɬ ɢɡɧɨɫɢɥɚ 37.01 (SD ±9.57), ɚ ɞɭɠɢɧɚ ɬɪɚʁɚʃɚ ɛɨɥɟɫɬɢ 8.12 ɝɨɞɢɧɚ 

(SD ± 5.83) (Ɍɚɛɟɥɚ 1).  

Ɉɞ ɭɤɭɩɧɟ ɝɪɭɩɟ ɢɫɩɢɬɚɧɢɤɚ (n=81) ɢɡɞɜɨʁɟɧɟ ɫɭ ɞɜɟ ɬɚɤɨђɟ ɯɨɦɨɝɟɧɟ ɩɨɞɝɪɭɩɟ, ɭ 

ɨɞɧɨɫɭ ɧɚ ɬɨ ɞɚ ɥɢ ɫɭ ɞɨɛɢʁɚɥɟ ɬɟɪɚɩɢʁɭ ɤɨʁɚ ɦɨɞɢɮɢɤɭʁɟ ɩɪɢɪɨɞɧɢ ɬɨɤ ɛɨɥɟɫɬɢ ɢɥɢ ɧɟ. 

ɍ ɩɨɞɝɪɭɩɢ ɥɟɱɟɧɢɯ ɢɫɩɢɬɚɧɢɤɚ (n=50) ɫɜɢ ɩɚɰɢʁɟɧɬɢ ɫɭ ɨɞ ɫɚɦɨɝ ɩɨɱɟɬɤɚ ɛɨɥɟɫɬɢ 

ɩɪɢɦɚɥɢ IFNbeta 1b (Ȼɟɬɚɮɟɪɨɧ), ɞɨɤ ɫɭ ɞɪɭɝɭ ɩɨɞɝɪɭɩɭ (n=31) ɱɢɧɢɥɢ ɛɨɥɟɫɧɢɰɢ ɫɚ 

ɩɪɢɪɨɞɧɢɦ ɬɨɤɨɦ ɛɨɥɟɫɬɢ, ɤɨʁɢ ɨɞ ɦɨɦɟɧɬɚ  ɩɨɫɬɚɜʂɚʃɚ ɞɢʁɚɝɧɨɡɟ Ɇɋ ɧɢɫɭ ɞɨɛɢʁɚɥɢ 
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ȾɆɌ. Ɉɜɟ ɞɜɟ ɝɪɭɩɟ ɢɫɩɢɬɚɧɢɤɚ ɫɟ ɩɪɟɦɚ ɞɟɦɨɝɪɚɮɫɤɢɦ ɢ ɤɥɢɧɢɱɤɢɦ 

ɤɚɪɚɤɬɟɪɢɫɬɢɤɚɦɚ ɧɢɫɭ ɛɢɬɧɢʁɟ ɪɚɡɥɢɤɨɜɚɥɟ ɢɡɭɡɟɜ ɡɧɚɱɚʁɧɨ ɤɪɚʄɟɝ ɩɪɨɫɟɱɧɨɝ ɬɪɚʁɚʃɚ 

ɛɨɥɟɫɬɢ ɭ ɧɟɥɟɱɟɧɨʁ ɝɪɭɩɢ ɛɨɥɟɫɧɢɤɚ 6.21 ɝɨɞ. (SD ±5.18) ɤɨʁɟɦ ɫɭ ɞɨɩɪɢɧɟɥɢ 

ɧɨɜɨɞɢʁɚɝɧɨɫɬɢɤɨɜɚɧɢ ɩɚɰɢʁɟɧɬɢ, ɧɚɫɩɪɚɦ 9.3ɝɨɞ. (SD ±5.95) ɭ ɝɪɭɩɢ ɥɟɱɟɧɢɯ 

ɛɨɥɟɫɧɢɤɚ ɫɚ Ɇɋ (Ɍɚɛɟɥɚ1) . 

ɍ ɞɨ ɫɚɞɚ ɫɩɪɨɜɟɞɟɧɢɦ ɤɨɝɧɢɬɢɜɧɢɦ ɫɬɭɞɢʁɚɦɚ, ɛɢɥɨ ɞɚ ɫɭ ɨɩɫɟɪɜɚɰɢɨɧɟ ɢɥɢ ɫɭ ɫɟ 

ɛɚɜɢɥɟ ɥɨɧɝɢɬɭɞɢɧɚɥɧɢɦ ɩɪɚʄɟʃɟɦ ɛɨɥeɫɧɢɤɚ, ɭɝɥɚɜɧɨɦ ɫɭ ɩɪɚʄɟɧɟ ɢ ɩɨɪɟђɟɧɟ 

ɦɟђɭɫɨɛɧɨ ɤɨɝɧɢɬɢɜɧɟ ɩɟɪɮɨɪɦɚɧɫɟ ɢɫɩɢɬɚɧɢɤɚ ɧɚ ɪɚɡɥɢɱɢɬɢɦ ɬɟɪɚɩɢʁɫɤɢɦ ɨɩɰɢʁɚɦɚ 

ɢɥɢ ɭ ɨɞɧɨɫɭ ɧɚ ɤɨɧɬɪɨɥɭ ɝɪɭɩɭ ɡɞɪɚɜɢɯ ɢɫɩɢɬɚɧɢɤɚ (61,62, 169,170).  Ɍɚɤɨђɟ ɫɭ ɦɧɨɝɟ 

ɫɬɭɞɢʁɟ ɭ ɢɫɩɢɬɢɜɚʃɟ ɭɤʂɭɱɢɜɚɥɟ ɛɨɥɟɫɧɢɤɟ ɫɚ ɪɚɡɥɢɱɢɬɢɦ ɮɨɪɦɚɦɚ ɛɨɥɟɫɬɢ, ɧɢɫɭ 

ɛɢɥɟ ɨɝɪɚɧɢɱɟɧɟ ɧɚ ɊɊɆɋ ɝɪɭɩɭ, ɚ ɩɨɡɧɚɬɨ ʁɟ ɞɚ ʁɟ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ ɱɟɲʄɟ ɢ 

ɩɪɨɦɢɧɟɧɬɧɢʁɟ ɭ ɩɪɨɝɪɟɫɢɜɧɨʁ Ɇɋ.  

ɍ ɭɤɭɩɧɨɦ ɭɡɨɪɤɭ ɧɚɲɢɯ ɢɫɩɢɬɚɧɢɤɚ  ɩɪɢɫɭɫɬɜɨ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɞɟɬɟɤɬɨɜɚɧɨ ʁɟ 

ɤɨɞ γ9.51%  ɩɚɰɢʁɟɧɚɬɚ ɲɬɨ ʁɟ ɭ ɫɚɝɥɚɫɧɨɫɬɢ ɫɚ ɥɢɬɟɪɚɬɭɪɧɢɦ ɩɨɞɚɬɰɢɦɚ ɤɨʁɢ 

ɩɪɨɰɟʃɭʁɭ ɞɚ ʁɟ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ ɩɪɢɫɭɬɧɨ ɤɨɞ 40-70% ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ (165,167). 

(Ɍɚɛɟɥɚ γ).  ɋɩɟɰɢɮɢɱɧɨɫɬ ɧɚɲɟ ɝɪɭɩɟ ɢɫɩɢɬɚɧɢɤɚ ʁɟ ɭ ɬɨɦɟ ɲɬɨ ɫɭ ɫɟɥɟɤɬɨɜɚɧɢ ɫɚɦɨ 

ɩɚɰɢʁɟɧɬɢ ɫɚ ɊɊɆɋ ɬɟ ʁɟ ɡɚɫɬɭɩʂɟɧɨɫɬ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɛɥɢɠɚ ɞɨʃɨʁ ɝɪɚɧɢɰɟ 

ɨɩɲɬɟ ɩɪɨɰɟʃɟɧɟ. ɂɬɚɥɢʁɚɧɫɤɚ ɤɨɝɧɢɬɢɜɧɚ ɫɬɭɞɢʁɚ (Portaccio ɢ ɫɚɪ. 2009.) ɢɡɞɜɨʁɢɥɚ ʁɟ 

ɬɚɤɨђɟ ɫɚɦɨ ɝɪɭɩɭ ɛɨɥɟɫɧɢɤɚ ɫɚ ɊɊɆɋ ɢ ɧɢɠɢɦ ɫɬɟɩɟɧɨɦ ɮɭɧɤɰɢɨɧɚɥɧɟ 

ɨɧɟɫɩɨɫɨɛʂɟɧɨɫɬɢ, ɫɥɢɱɧɢɯ ɞɟɦɨɝɪɚɮɫɤɢɯ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɥɢ ɫɚ ɧɟɲɬɨ ɞɭɠɢɦ 

ɬɪɚʁɚʃɟɦ ɛɨɥɟɫɬɢ 15.9 ɝɨɞɢɧɚ (SD ± 9.3). Ɇɟɬɨɞɨɥɨɲɤɢ, ɭ ɨɞɧɨɫɭ ɧɚ ɨɞɚɛɢɪ 

ɢɫɩɢɬɚɧɢɤɚ, ɧɚɱɢɧ ɩɪɨɰɟɧɟ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɤɚɨ ɢ ɱɢʃɟɧɢɰɭ ɞɚ ɫɟ ɪɚɞɢ ɨ 

ɢɫɩɢɬɚɧɢɰɢɦɚ ɟɜɪɨɩɫɤɟ (ɢɬɚɥɢʁɚɧɫɤɟ ɩɨɩɭɥɚɰɢʁɟ) ɪɟɡɭɥɬɚɬɢ ɛɢ ɫɟ ɧɚʁɛɨʂɟ ɦɨɝɥɢ 

ɩɨɪɟɞɢɬɢ ɫɚ ɪɟɡɭɥɬɚɬɢɦɚ  ɧɚɲɟɝ ɭɡɨɪɤɚ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ. Ɂɚɫɬɭɩʃɟɧɨɫɬ ɤɨɝɧɢɬɢɜɧɨɝ 

ɨɲɬɟʄɟʃɚ ɢɡɧɨɫɢɥɚ ʁɟ 44,8 %, ɭ Portaccio-ɜɨʁ ɝɪɭɩɢ, ɲɬɨ ʁɟ ɭ ɫɚɝɥɚɫɧɨɫɬɢ ɫɚ ɧɚɲɢɦ 

ɪɟɡɭɥɬɚɬɢɦɚ, ɤɚɨ ɢ ɭ ɫɬɭɞɢʁɢ ɭ ɧɟɦɚɱɤɨʁ ɩɨɩɭɥɚɰɢʁɢ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ ɢ ɥɚɬɢɧɨ- 

ɚɦɟɪɢɱɤɨʁ ɫɬɭɞɢʁɢ ɤɨʁɚ  ɭ ɊɊɆɋ ɝɪɭɩɢ ɩɚɰɢʁɟɧɚɬɚ ɩɪɨɰɟʃɭʁɟ ɩɪɢɫɭɫɬɜɨ ɤɨɝɧɢɬɢɜɧɨɝ 

ɞɟɮɢɰɢɬɚ ɤɨɞ γ7.6 % ɨɛɨɥɟɥɢɯ (171,172,173).  

ɇɚɲɚ ɫɬɭɞɢʁɚ ʁɟ ɛɥɢɠɚ ɢɬɚɥɢʁɚɧɫɤɨʁ ɫɬɭɞɢʁɢ ɭ ɩɨɝɥɟɞɭ ɩɪɨɰɟɧɟ ɤɨɝɧɢɬɢɜɧɨɝ ɫɬɚɬɭɫɚ. ɍ 

ɨɛɟ ɫɬɭɞɢʁɟ ɤɨɪɢɲʄɟɧ ʁɟ ɫɥɢɱɚɧ ɧɚɱɢɧ ɝɪɚɞɢɪɚʃɚ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɤɚɨ ɬɟɫɬɨɜɢ ɡɚ 

ɩɪɨɰɟɧɭ ɩɨʁɟɞɢɧɚɱɧɢɯ ɞɨɦɟɧɚ. ɇɚɢɦɟ, ɢɦɚʁɭʄɢ ɭ ɜɢɞɭ ɱɢʃɟɧɢɰɭ ɞɚ ɚɥɚɬ ɡɚ ɩɪɨɰɟɧɭ 

ɬɪɟɛɚ ɞɚ ɛɭɞɟ ɩɪɟɰɢɡɚɧ, ɚ ɭʁɟɞɧɨ ɢ ɟɤɨɧɨɦɢɱɚɧ ɭ ɩɨɝɥɟɞɭ ɡɚɯɬɜɧɨɫɬɢ ɢ ɞɭɠɢɧɟ ɬɪɚʁɚʃɚ, 
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ɦɢ ɫɦɨ ɫɟ ɨɞɥɭɱɢɥɢ ɡɚ ɩɪɢɦɟɧɭ 4 ɬɟɫɬɚ ɢɡ BRB-N ɛɚɬɟɪɢʁɟ ɡɚ ɤɨʁɭ ɩɨɫɬɨʁɟ ɧɨɪɦɚɬɢɜɢ ɭ 

ɫɪɩɫɤɨʁ ɩɨɩɭɥɚɰɢʁɢ, ɫ ɬɢɦ ɞɚ ɫɦɨ ɢɡɞɜɨʁɢɥɢ ɬɟɫɬɨɜɟ ɤɨʁɢ ɟɤɫɩɥɨɪɢɲɭ ɧɚʁɱɟɲʄɟ 

ɩɨɝɨђɟɧɟ ɤɨɝɧɢɬɢɜɧɟ ɞɨɦɟɧɟ ɭ Ɇɋ (164).  ȿɩɨɡɢɞɢɱɧɨ ɩɚɦʄɟʃɟ ɩɪɨɰɟʃɟɧɨ ʁɟ ɭ 

ɜɟɪɛɚɥɧɨɦ ɢ ɜɢɡɭɟɥɧɨɦ ɦɨɞɚɥɢɬɟɬɭ SRT ɢ SPART ɬɟɫɬɨɦ, ɞɨɤ ɫɭ ɩɚɠʃɚ, ɛɪɡɢɧɚ ɨɛɪɚɞɟ 

ɢɧɮɨɪɦɚɰɢʁɚ ɢ ɟɝɡɟɤɭɬɢɜɧɟ ɮɭɧɤɰɢʁɟ ɩɪɨɰɟʃɟɧɟ SDMT  ɢ PASAT 3 ɬɟɫɬɨɦ. Ɍɟɫɬ 

ɩɪɨɰɟɧɟ ɫɟɦɚɧɬɢɱɤɟ ɮɥɭɟɧɬɧɨɫɬɢ ʁɟ ɢɫɤʂɭɱɟɧ ɨɛɡɢɪɨɦ ɞɚ ʁɟ ɩɨɤɚɡɚɧɨ ɞɚ ɫɭ ʁɟɡɢɱɤɟ 

ɮɭɧɤɰɢʁɟ ɪɟɡɢɫɬɟɧɬɧɢʁɟ ɧɚ ɨɲɬɟʄɟʃɟ ɭ Ɇɋ, ɢ ɨɧɨ ɫɟ ɨɛɢɱɧɨ ʁɚɜʂɚ ɭ ɤɚɫɧɢʁɢɦ 

ɫɬɚɞɢʁɭɦɢɦɚ (167,174).  ɂɡ ɩɪɨɰɟɧɟ ʁɟ ɢɫɤʂɭɱɟɧɚ ɢ ɬɟɠɚ ɮɨɪɦɚ PASAT 2 ɬɟɫɬ, ɨɛɡɢɪɨɦ 

ɞɚ ɩɪɢɦɟɧɚ ɨɛɟ ɮɨɪɦɟ ɬɟɫɬɚ ɡɚɯɬɟɜɚ ɦɧɨɝɨ ɜɟʄɟ ɚɧɝɚɠɨɜɚʃɟ ɩɚɰɢʁɟɧɬɚ ɢ ɬɢɦɟ ʁɟ 

ɫɬɪɟɫɨɝɟɧɢʁɚ ɚ ɥɚɤɲɚ ɜɟɪɡɢʁɚ PASAT γ ʁɟ ɫɦɚɬɪɚɧɚ ɞɨɜɨʂɧɨɦ ɢ ɫɩɟɰɢɮɢɱɧɢʁɨɦ (167). 

ɂɫɬɢ ɨɞɚɛɢɪ ɬɟɫɬɨɜɚ ɩɪɨɰɟɧɟ ɤɨɪɢɲʄɟɧ ʁɟ ɩɪɨɫɩɟɤɬɢɜɧɨʁ ɫɬɭɞɢʁɢ ɩɪɚʄɟʃɚ 

ɩɪɨɬɟɤɬɢɜɧɨɝ ɟɮɟɤɬɚ ɤɨɝɧɢɬɢɜɧɟ ɢ ɦɨɠɞɚɧɟ ɪɟɡɟɪɜe ɧɚ ɤɨɝɧɢɬɢɜɧɭ ɞɟɬɟɪɢɨɪɚɰɢʁɭ ɤɨɞ 

ɛɨɥɟɫɧɢɤɚ ɫɚ Ɇɋ ɤɨʁɢ ʁɟ ɫɩɪɨɜɟɥɚ ɢɬɚɥɢʁɚɧɫɤɚ ɢ ɫɪɩɫɤɚ ɝɪɭɩɚ ɢɫɬɪɚɠɢɜɚɱɚ (175).  

ɍ ɫɬɭɞɢʁɢ Portaccio ɢ ɫɚɪɚɞɧɢɤɚ ɤɨɪɢɲʄɟɧɚ ɫɭ ɨɛɚ ɧɚɱɢɧɚ ɩɪɨɰɟɧɟ, ɤɪɚʄɚ ɜɟɪɡɢʁɚ BRB-

N ɛɚɬɟɪɢʁɟ ɤɨʁɚ ɫɚɞɪɠɢ ɬɪɢ ɬɟɫɬɚ (SRT, SDMT, PASAT 3) ɢ ɟɤɫɬɟɧɡɢɜɧɢʁɚ ɤɨɝɧɢɬɢɜɧɚ 

ɛɚɬɟɪɢʁɢ BRB-N + Stroop test,  ɱɢɦɟ ʁɟ ɭʁɟɞɧɨ ɩɨɤɚɡɚɧɨ ɞɚ ʁɟ ɤɪɚɬɤɚ ɜɟɪɡɢʁɚ BRB-N 

ʁɟɞɧɚɤɨ ɟɮɢɤɚɫɧɚ ɭ ɞɟɬɟɤɰɢʁɢ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟɧɢɯ ɩɚɰɢʁɟɧɚɬɚ ɫɚ Ɇɋ  (ɫɟɧɡɢɬɢɜɧɨɫɬ 

ɨɞ  94%, ɫɩɟɰɢɮɢɱɧɨɫɬ ɨɞ 84%, ɢ ɬɚɱɧɨɫɬ ɨɞ 89 %) (171). 

ɍ ɧɚɲɟɦ ɪɚɞɭ ɤɨɪɢɲʄɟɧ ʁɟ ɬɟɫɬ ɜɢɲɟ ɨɛɡɢɪɨɦ ɞɚ ɫɦɨ ɫɦɚɬɪɚɥɢ ɞɚ ʁɟ ɧɟɨɩɯɨɞɧɨ 

ɟɤɫɩɥɨɪɢɫɚɬɢ ɢ ɞɨɦɟɧ ɜɢɡɭɟɥɧɨɝ ɩɚɦʄɟʃɚ.  

ɍ ɩɨɞɝɪɭɩɢ ɧɚɲɢɯ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɭ ɥɟɱɟɧɢ  IFNȕ 1Л ɧɚђɟɧɚ ʁɟ ɦɚʃɚ ɡɚɫɬɭɩʂɟɧɨɫɬ 

ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ, ɤɨʁɟ ɩɨɞɪɚɡɭɦɟɜɚ ɧɟɭɫɩɟɲɧɨɫɬ ɧɚ ɞɜɚ ɢ ɜɢɲɟ ɬɟɫɬɨɜɚ ɩɪɨɰɟɧɟ, 

ɤɨɞ γ6% ɛɨɥɟɫɧɢɤɚ ɭ ɨɞɧɨɫɭ ɧɚ ɧɟɥɟɱɟɧɭ ɝɪɭɩɭ 45.16% ɛɨɥɟɫɧɢɤɚ ɢ ɭɩɪɤɨɫ ɞɭɠɟɦ 

ɬɪɚʁɚʃɭ ɛɨɥɟɫɬɢ ɭ ɥɟɱɟɧɨʁ ɝɪɭɩɢ. Ɉɜɚʁ ɪɟɡɭɥɬɚɬ, ɢɚɤɨ ɧɢʁɟ ɞɨɫɟɝɚɨ ɫɬɚɬɢɫɬɢɱɤɭ 

ɡɧɚɱɚʁɧɨɫɬ, ɛɢ ɦɨɝɥɨ ɫɭɝɟɪɢɫɚɬɢ ɦɨɝɭʄɢ ɩɪɨɬɟɤɬɢɜɧɢ ɟɮɟɤɚɬ ɬɟɪɚɩɢʁɟ ɧɚ ɩɪɨɝɪɟɫɢʁɭ 

ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ.  ɋɚ ɞɪɭɝɟ ɫɬɪɚɧɟ, ɬɚɤɨђɟ ʁɟ ɩɪɨɰɟɧɚɬ ɩɚɰɢʁɟɧɚɬɚ ɤɨʁɢ ɧɢɫɭ 

ɢɦɚɥɢ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ (ɭɫɩɟɲɧɨɫɬ ɧɚ ɫɜɢɦ ɬɟɫɬɨɜɢɦɚ ɩɪɨɰɟɧɟ) ɛɢɨ ɦɚʃɢ ɭ ɝɪɭɩɢ 

ɧɟɥɟɱɟɧɢɯ β5,8% ɭ ɨɞɧɨɫɭ ɧɚ ɝɪɭɩɭ ɥɟɱɟɧɢɯ ɛɨɥɟɫɧɢɤɚ γβ% ɲɬɨ ʁɟ ɭ ɫɚɝɥɚɫɧɨɫɬɢ ɫɚ 

ɩɪɟɬɯɨɞɧɢɦ ɪɚɡɦɢɲʂɚʃɟɦ. (Ɍɚɛɟɥɚ γ). 

Patti ɢ ɫɚɪɚɞɧɢɰɢ ɫɭ ɨɛʁɚɜɢɥɢ ɪɟɡɭɥɬɚɬɟ ɫɬɭɞɢʁɟ ɩɪɟɫɟɤɚ ɤɨʁɢ ɫɟ ɨɞɧɨɫɟ ɧɚ ɤɨɝɧɢɬɢɜɧɟ 

ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ ɩɚɰɢʁɟɧɚɬɚ ɫɚ ɊɊɆɋ ɤɨʁɢ ɧɢɫɭ ɩɪɟɬɯɨɞɧɨ ɥɟɱɟɧɢ ɢɦɭɧɨɦɨɞɭɥɚɬɨɪɧɨɦ 

ɬɟɪɚɩɢʁɨɦ.  Ɉɜɢ ɪɟɡɭɥɬɚɬɢ ɫɭ ɞɟɨ ɩɪɨɫɩɟɤɬɢɜɧɟ ɫɬɭɞɢʁɟ COGIMUS, ɢ ɨɞɪɚɠɚɜɚʁɭ 

ɤɨɝɧɢɬɢɜɧɟ ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ ɢɫɩɢɬɚɧɢɤɚ ɩɪɟ ɡɚɩɨɱɢʃɚʃɚ ɬɟɪɚɩɢʁɟ IFNȕ 1ɚ.                      
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ɍ ʃɢɯɨɜɨʁ ɫɬɭɞɢʁɢ,  ββ% ɧɟɥɟɱɟɧɢɯ ɊɊɆɋ ɩɚɰɢʁɟɧɚɬɚ ʁɟ ɩɪɨɰɟʃɟɧɨ ɤɚɨ ɤɨɝɧɢɬɢɜɧɨ 

ɨɲɬɟʄɟɧɨ, ɲɬɨ ʁɟ ɡɧɚɱɚʁɧɨ ɦɚʃɟ ɭ ɨɞɧɨɫɭ ɧɚ ɧɚɲɭ ɝɪɭɩɭ ɧɟɥɟɱɟɧɢɯ ɢɫɩɢɬɚɧɢɤɚ, 

ɦɟђɭɬɢɦ ɩɚɰɢʁɟɧɬɢ ɭ ʃɢɯɨɜɨʁ ɫɬɭɞɢʁɢɫɭ ɫɭ ɢɦɚɥɢ ɤɪɚʄɟ ɬɪɚʁɚʃɟ ɛɨɥɟɫɬɢ 5.0 ɝɨɞ. (SD ± 

5.γ) ɢ ɧɢɠɢ EDSS ɫɤɨɪ 1.8 (SD ±  1.0)  ɢ ɧɟɲɬɨ ɞɪɭɝɚɱɢʁɢ ɤɪɢɬɟɪɢʁɭɦ ɞɟɮɢɧɢɫɚʃɚ 

ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ (176). 

Amato ɢ ɫɚɪ, β010. ɫɟɥɟɤɬɭʁɟ ɫɥɢɱɧɭ ɝɪɭɩɭ ɢɫɩɢɬɚɧɢɤɚ ɭ ɫɜɨɦ ɩɪɨɫɩɟɤɬɢɜɧɨɦ 

ɢɫɩɢɬɢɜɚʃɭ, ɤɨʁɢ ɫɭ ɞɨ ɩɨɱɟɬɤɚ ɫɬɭɞɢʁɟ ɧɟɥɟɱɟɧɢ, ɚ ɩɨɬɨɦ ɫɟ ɭ ɬɟɪɚɩɢʁɭ ɭɜɨɞɢ IFNȕ 1ɛ 

Kɪɢɬɟɪɢʁɭɦ ɡɚ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ u ʃɢɯɨɜɨɦ ɪɚɞɭ ɡɚɞɨɜɨʂɢɥɨ ʁɟ γ0.6% ɲɬɨ ʁɟ 

ɛɥɢɠɟ ɧɚɲɟɦ ɪɟɡɭɥɬɚɬɭ(46). 

Ɇɟђɭ ɧɚɲɢɦ ɛɨɥɟɫɧɢɰɢɦɚ 70, γ7% ɛɨɥɟɫɧɢɤɚ ʁɟ ɢɦɚɥɚɨ ɥɨɲ ɪɟɡɭɥɡɬɚɬ ɧɚ ɛɚɪ ʁɟɞɧɨɦ ɨɞ 

ɬɟɫɬɨɜɚ, ɝɪɚɞɢɪɚɧ ɤɚɨ ɛɥɚɝɢ ɤɨɝɧɢɬɢɜɧɢ ɩɨɪɟɦɟʄɚʁ, ɲɬɨ ɫɜɟɞɨɱɢ ɨ ɜɟɥɢɤɨʁ 

ɡɚɫɬɭɩʂɟɧɨɫɬɢ ɤɨɝɧɢɬɢɜɧɟ ɞɢɫɮɭɧɤɰɢʁɟ ɭ ɩɨɩɭɥɚɰɢʁɢ Ɇɋ ɩɚɰɢʁɟɧɚɬɚ ɱɚɤ ɢ ɭ ɪɚɧɢʁɢɦ 

ɮɚɡɚɦɚ ɛɨɥɟɫɬɢ. ɂɬɚɥɢʁɚɧɫɤɚ ɫɬɭɞɢʁɚ ɤɨʁɚ ʁɟ ɭɬɜɪђɢɜɚɥɚ ɩɨɜɟɡɚɧɨɫɬ ɛɥɚɝɨɝ ɤɨɝɧɢɬɢɜɧɨɝ 

ɩɨɪɟɦɟʄɚʁɚ ɭ Ɇɋ ɫɚ ɆɊ ɩɨɤɚɡɚɬɟʂɢɦɚ ɛɨɥɟɫɬɢ, ɤɨɞ ɊɊ Ɇɋ ɩɚɰɢʁɟɧɚɬɚ ɫɚ ɤɪɚʄɢɦ 

ɬɪɚʁɚʃɟɦ ɛɨɥɟɫɬɢ ɢ ɧɢɠɢɦ ɫɬɟɩɟɧɨɦ ɮɭɧɤɰɢɨɧɚɥɧɟ ɨɧɟɫɩɨɫɨɛʂɟɧɨɫɬɢ, ɧɚɲɥɚ ʁɟ ɞɚ 

56% ɩɚɰɢʁɟɧɚɬɚ ɢɦɚ ɛɥɚɝɢ ɤɨɝɧɢɬɢɜɧɢ ɩɨɪɟɦɟʄɚʁ (ɧɟɭɫɩɟɲɧɨɫɬ ɧɚ ɛɚɪɟɦ 1 ɬɟɫɬɭ BRB-N 

ɛɚɬɟɪɢʁɟ). Ʉɨɞ ɨɜɟ ɝɪɭɩɟ ɛɨɥɟɫɧɢɤɚ ɭɫɬɚɧɨɜʂɟɧ ʁɟ ɡɧɚɱɚʁɧɨ ɫɦɚʃɟɧ ɤɨɪɬɢɤɚɥɧɢ ɜɨɥɭɦɟɧ 

ɦɨɡɝɚ ɭ ɨɞɧɨɫɭ ɧɚ ɤɨɝɧɢɬɢɜɧɨ ɨɱɭɜɚɧɟ ɩɚɰɢʁɟɧɬɟ ɢ ɡɞɪɚɜɟ ɤɨɧɬɪɨɥɟ. ɉɪɟɦɚ ɬɨɦɟ, ɱɚɤ ɢ 

ɛɥɚɝɢ ɤɨɝɧɢɬɢɜɧɨ ɩɨɪɟɦɟʄɚʁ ɦɨɠɟ ɢɦɚɬɢ ɩɪɟɞɢɤɬɢɜɧɢ ɡɧɚɱɚʁ ɭ ɩɨɝɥɟɞɭ ɬɟɠɢɧɟ 

ɦɨɠɞɚɧɨɝ ɨɲɬɟʄɟʃɚ, ɩɪɟɜɚɫɯɨɞɧɨ ɨɲɬɟʄɟʃɚ ɧɟɨɤɨɪɬɢɤɚɥɧɟ ɫɢɜɟ ɦɚɫɟ, ɚ ɬɢɦɟ ɢ 

ɩɪɨɝɪɟɫɢʁɟ ɛɨɥɟɫɬɢ, ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɢ ɨɧɟɫɩɨɫɨɛʂɟɧɨɫɬɢ ɛɨɥɟɫɧɢɤɚ 

(165,177,178).  

Ʉɨɞ ɛɨɥɟɫɧɢɤɚ ɫɚ ɩɪɜɨɦ ɦɚɧɢɮɟɫɬɚɰɢʁɨɦ ɛɨɥɟɫɬɢ, Kɂɋ, ɩɪɢɫɭɫɬɜɨ ɤɨɝɧɢɬɢɜɧɨɝ 

ɩɨɪɟɦɟʄɚʁɚ ɭ ɬɨʁ ɮɚɡɢ ɛɨɥɟɫɬɢ ɡɧɚɱɚʁɧɨ ʁɟ ɤɨɪɟɥɢɪɚɥɨ ɫɚ ɩɪɨɝɪɟɫɢʁɨɦ ɭ ɤɥɢɧɢɱɤɢ 

ɞɟɮɢɧɢɬɜɧɭ Ɇɋ (50).  Ɇɟђɭ ɩɚɰɢʁɟɧɚɬɢɦɚ ɫɚ Ʉɂɋ ɨɤɨ  80 % ɛɨɥɟɫɧɢɤɚ ɢɦɚɥɨ ʁɟ 

ɨɲɬɟʄɟʃɟ ɧɚ ʁɟɞɧɨɦ, ɚ 57% ɛɨɥɟɫɧɢɤɚ ɧɚ ɞɜɚ ɢ ɜɢɲɟ ɤɨɝɧɢɬɢɜɧɢɯ ɬɟɫɬɨɜɚ (179). 

Ʉɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ ʁɟɞɧɨɦ ɞɟɬɟɤɬɨɜɚɧɨ ɩɨ ɩɪɢɪɨɞɢ ʁɟ ɩɪɨɝɪɟɫɢɜɧɨ, ɢɦɚ ɬɟɧɞɟɧɰɢʁɭ 

ɩɨɫɬɟɩɟɧɨɝ ɩɨɝɨɪɲɚʃɚ, ɪɟɬɤɨ ɫɬɚɝɧɢɪɚ ɢɥɢ ɫɟ ɩɨɛɨʂɲɚɜɚ. 
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5.2 ɉɪɨɮɢɥ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ 

ɍ ɩɨɝɥɟɞɭ ɨɛɪɚɫɰɚ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ, ɟɩɢɡɨɞɢɱɧɨ ɩɚɦʄɟʃɟ ʁɟ ʁɟɞɧɨ ɨɞ ɧɚʁɱɟɲʄɟ 

ɡɚɯɜɚʄɟɧɢɯ ɤɨɝɧɢɬɢɜɧɢɯ ɞɨɦɟɧɚ ɭ Ɇɋ (167).  

ɍ ɧɚɲɨʁ ɝɪɭɩɢ ɢɫɩɢɬɚɧɢɤɚ 67% ɛɨɥɟɫɧɢɤɚ ɢɦɚɥɨ ʁɟ ɨɲɬɟʄɟʃɟ ɧɚ ɛɚɪɟɦ ʁɟɞɧɨɦ 

ɦɟɦɨɪɢʁɫɤɨɦ ɬɟɫɬɭ. ɉɚɰɢʁeɧɬɢ ɫɭ ɛɢɥɢ ɥɨɲɢʁɢ ɧɚ ɡɚɞɚɬɤɭ ɜɢɡɭɟɥɧɨɝ ɭɱɟʃɚ ɢ ɩɚɦʄɟʃɚ, 

ɝɞɟ ʁɟ ɧɟɭɫɩɟɯ ɧɚ ɬɟɫɬɭ ɩɨɤɚɡɚɥɨ ɱɚɤ 60,49 % ɩɚɰɢʁɟɧɚɬɚ. ɇɟɭɫɩɟɯ ɧɚ ɬɟɫɬɭ ɜɟɪɛɚɥɧɨɝ 

ɩɚɦʄɟʃɚ ɢɫɩɨʂɢɥɨ ʁɟ γ9.51% ɩɚɰɢʁɟɧɚɬɚ (Ɍɚɛɟɥɚ 4).  

Ɇɟɦɨɪɢʁɫɤɨ ɨɲɬɟʄɟʃɟ ʁɟ ʁɟɞɧɨ ɨɞ ɧɚʁɱɟɲʄɢɯ ɭ Ɇɋ ɢ ʁɚɜʂɚ ɫɟ ɭ 40-60 % ɛɨɥɟɫɧɢɤɚ 

ɡɚɯɜɚɬɚʁɭʄɢ ɩɪɨɰɟɫ ɭɱɟʃɚ ɢ ɩɪɢɫɬɭɩɚ ɦɚɬɟɪɢʁɚɥɭ ɭɫɤɥɚɞɢɲɬɟɧɨɦ ɭ ɞɭɝɨɪɨɱɧɨ ɩɚɦʄɟʃɟ. 

Ⱦɪɭɝɢ ɚɫɩɟɤɬɢ ɩɚɦʄɟʃɚ (ɤɪɚɬɤɨɪɨɱɧɨ ɩɚɦʄɟʃɟ, ɫɟɦɚɧɬɢɱɤɨ, ɢɦɩɥɢɰɢɬɧɨ ɩɚɦʄɟʃɟ, 

ɪɟɤɨɝɧɢɰɢʁɚ)  ɪɟɬɤɨ ɫɭ ɩɨɝɨђɟɧɢ ɞɨɦɟɧɢ ɭ Mɋ (180). 

ɍ ɫɬɭɞɢʁɢ Amato ɢ ɫɚɪ, ɛɨɥɟɫɧɢɰɢ  ɊɊɆɋ ɭ ɪɚɧɨɦ ɫɬɚɞɢʁɭɦɭ ɛɨɥɟɫɬɢ ɧɚʁɱɟɲʄɟ ɫɭ 

ɢɧɢɰɢʁɚɥɧɨ ɨɲɬɟʄɟʃɟ ɢɫɩɨʂɢɥɢ ɭ ɞɨɦɟɧɭ ɜɟɪɛɚɥɧɨɝ ɩɚɦʄɟʃɚ ɢ PASAT ɬɟɫɬɚ, ɦɟђɭɬɢɦ 

ɭ ɞɚʂɨʁ ɟɜɨɥɭɰɢʁɢ, ɪɟ-ɟɜɚɥɭɚɰɢʁɨɦ ɧɚɤɨɧ γ ɝɨɞɢɧɟ, ɛɪɨʁ ɤɨɝɧɢɬɢɜɧɢɯ ɞɨɦɟɧɚ 

ɡɚɯɜɚʄɟɧɢɯ ɨɲɬɟʄɟʃɟɦ ɫɟ ɩɪɨɲɢɪɢɨ ɢ ɧɚʁɢɡɪɚɡɢɬɢʁɟ ɩɨɝɨɪɲɚʃɟ ɛɢɥɨ ʁɟ ɧɚ ɬɟɫɬɨɜɢɦɚ 

ɜɢɡɭɟɥɧɨɝ ɩɚɦʄɟʃɚ ɢ PASAT  ɬɟɫɬɭ (46).  Ȼɨɥɟɫɧɢɰɢ ɫɚ ɞɭɠɢɦ ɬɪʁɚʃɟɦ ɛɨɥɟɫɬɢ ɭ ɧɚɲɨʁ 

ɝɪɭɩɢ ɛɢɥɢ ɫɭ ɡɧɚɱɚʁɧɨ ɥɨɲɢʁɢ ɧɚ ɬɟɫɬɨɜɢɦɚ ɜɟɪɛɚɥɧɨɝ ɢ ɜɢɡɭɟɥɧɨɝ ɩɚɦʄɟʃɚ.   

Ɋɟɡɭɥɬɚɬɢ ɫɬɭɞɢʁɚ ɤɨɪɟɥɚɰɢʁɟ ɤɨɝɧɢɬɢɜɧɨɝ ɢ ɫɬɪɭɤɬɭɪɧɨɝ ɨɲɬɟʄɟʃɚ ɩɨɤɚɡɚɥɟ ɫɭ ɞɚ 

ɨɲɬɟʄɟʃɟ ɩɚɦʄɟʃɚ ɭ Ɇɋ ɭɦɟɪɟɧɨ ɩɨɡɢɬɢɜɧɨ ɤɨɪɟɥɢɪɚ ɫɚ ɜɨɥɭɦɟɧɨɦ Ɍ1 ɢ Ɍβ ɥɟɡɢʁɚ ɧɚ 

ɆɊ ɦɨɡɝɚ (176). 

ɍɫɩɨɪɟɧɚ ɛɪɡɢɧɚ ɩɪɨɰɟɫɭɢɪɚʃɚ ɢɧɮɨɪɦɚɰɢʁɚ ʁɟ ʁɟɞɧɚ ɨɞ ɨɫɧɨɜɧɢɯ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ 

ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɭ Ɇɋ ɢ ɨɧɚ ɞɨɩɪɢɧɨɫɢ ɦɟɦɨɪɢʁɫɤɨɦ ɨɲɬɟʄɟʃɭ ɤɚɨ ɢ ɩɨɪɟɦɟʄɚʁɭ 

ɩɚɠʃɟ. ɉɨɪɟɦɟʄɚʁ ɤɨɦɥɟɤɫɧɟ ɩɚɠʃɟ ɢ ɟɝɡɟɤɭɬɢɜɧɢɯ ɮɭɧɤɰɢʁɚ ɬɚɤɨђɟ ɱɢɧɟ ɩɪɨɮɢɥ 

ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɭ Ɇɋ ɢ ɩɪɢɫɭɬɧɢ ɫɭ ʁɨɲ ɭ ɪɚɧɢɦ ɮɚɡɚɦɚ ɛɨɥɟɫɬɢ (167).  

Ɇɟђɭ ɩɚɰɢʁɟɧɬɢɦɚ ɤɨʁɢ ɫɭ ɱɢɧɢɥɢ ɧɚɲɭ ɝɪɭɩɭ ɢɫɩɢɬɚɧɢɤɚ ɧɚ SDMT ɬɟɫɬɭ ɤɨʁɢ 

ɟɤɫɩɥɨɪɢɲɟ ɩɚɠʃɭ, ɛɪɡɢɧɭ ɩɪɨɰɟɫɭɢɪɚʃɚ ɭ ɜɢɡɭɟɥɧɨɦ ɦɨɞɚɥɢɬɟɬɭ, ɧɟɭɫɩɟɲɧɨɫɬ ʁɟ  

ɩɨɤɚɡɚɥɨ β4, 69% ɛɨɥɟɫɧɢɤɚ ɲɬɨ ʁɟ ɭ ɫɤɥɚɞɭ ɫɚ ɥɢɬɟɪɚɬɭɪɧɢɦ ɩɨɞɚɰɢɦɚ. ɇɚ PASAT 3 

ɬɟɫɬɭ ɤɨʁɢ ɩɪɟɬɪɚɠɭʁɟ ɫɥɢɱɧɟ ɞɨɦɟɧɟ ɭɤʂɭɱɭʁɭʄɢ ɢ ɪɚɞɧɭ ɦɟɦɨɪɢʁɭ, ɞɟɥɨɦ ɢ 

ɟɝɡɟɤɭɬɢɜɧɟ ɮɭɧɤɰɢʁɟ, ɧɚ ɨɫɧɨɜɭ ɜɟɪɛɚɥɧɨ ɩɪɟɡɟɧɬɨɜɚɧɨɝ ɦɚɬɟɪɢʁɚɥɚ, ɧɟɭɫɩɟɲɧɨ 

ɭɪɚɞɢɥɨ 1β,γ4% ɩɚɰɢʁɟɧɚɬɚ (43). (Ɍɚɛɟɥɚ 4).  ɂɧɬɟɪɟɫɚɧɬɧɨ ʁɟ ɞɚ ɫɭ ɫɪɟɞʃɟ ɧɨɪɦɚɬɢɜɧɟ 

ɜɪɟɞɧɨɫɬɢ PASAT 3 ɬɟɫɬɚ ɭ ɧɚɲɨʁ ɩɨɩɭɥɚɰɢʁɢ ɧɟɲɬɨ ɧɢɠɟ ɭ ɨɞɧɨɫɭ ɧɚ ɢɬɚɥɢʁɚɧɫɤɭ ɢ 

ɧɟɦɚɱɤɭ ɬʁ. ɞɚ ɫɭ ɡɞɪɚɜɢ ɢɫɩɢɬɚɧɢɰɢ ɭ ɫɪɩɫɤɨɦ ɭɡɨɪɤɭ ɩɨɤɚɡɚɥɢ ɝɟɧɟɪɚɥɧɨ ɫɥɚɛɢʁɟ 
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ɩɨɫɬɢɝɧɭʄɟ ɧɚ ɨɜɨɦ ɬɟɫɬɭ, ɬɟ ɨɬɭɞɚ ɩɪɨɰɟɧɚɬ ɨɛɨɥɟɥɢɯ ɭ ɧɚɲɟɦ ɭɡɨɪɤɭ ɤɨʁɢ ʁɟ ɩɨɫɬɢɝɚɨ 

ɧɟɭɫɩɟɯ ɧɚ ɨɜɨɦ ɬɟɫɬɭ ɭ ɨɞɧɨɫɭ ɧɚ ɧɨɪɦɚɬɢɜɟ ɧɢʁɟ ɛɢɨ ɜɢɫɨɤ (164).  (Ɍɚɛɟɥɚ 5)                                 

 

5.3 Ɏɚɤɬɨɪɢ ɤɨʁɢ ɞɨɩɪɢɧɨɫɟ ɤɨɝɧɢɬɢɜɧɨɦ ɨɲɬɟʄɟʃɭ 

ɉɨɤɚɡɚɧɨ ʁɟ ɞɚ ʁɟ ɫɬɚɪɨɫɬ ɛɨɥɟɫɧɢɤɚ ʁɟɞɚɧ ɨɞ ɫɧɚɠɧɢʁɢɯ ɩɪɟɞɢɤɬɨɪɚ ɧɚɫɬɚɧɤɚ ɢ 

ɩɪɨɝɪɟɫɢʁɟ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɭ Ɇɋ (44, 165, 172, 174).                                                           

ɍ ɧɚɲɨʁ ɝɪɭɩɢ ɛɨɥɟɫɧɢɤɚ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ ʁɟ ɛɢɥɨ ɡɧɚɱɚʁɧɢʁɟ ɡɚɫɬɭɩʂɟɧɨ ɤɨɞ 

ɫɬɚɪɢʁɢɯ ɛɨɥɟɫɧɢɤɚ ɢ ɫɬɚɪɨɫɬ ʁɟ ɩɨɤɚɡɚɥɚ ɧɟɝɚɬɢɜɧɭ ɩɨɜɟɡɚɧɨɫɬ ɫɚ ɭɫɩɟɲɧɨɲʄɭ ɧɚ 

ɝɨɬɨɜɨ ɫɜɢɦ ɬɟɫɬɨɜɢɦɚ, ɚ ɩɨɫɟɛɧɨ ɧɚ ɬɟɫɬɨɜɢɦɚ ɤɨʁɢ ɩɪɨɰɟʃɭʁɭ ɦɟɦɨɪɢʁɫɤɟ ɮɭɧɤɰɢʁɟ 

(Ɍɚɛɟɥɚ 6). 

ɉɪɢɦɟʄɟɧɨ ʁɟ ɬɚɤɨђɟ,  ɞɚ ɫɭ ɛɨɥɟɫɧɢɰɢ ɫɚ ɤɨɝɧɢɬɢɜɧɢɦ ɨɲɬɟʄɟʃɟɦ ɢɦɚɥɢ ɡɧɚɱɚʁɧɨ 

ɧɢɠɢ ɫɬɟɩɟɧ ɨɛɪɚɡɨɜɚʃɚ ɭ ɨɞɧɨɫɭ ɧɚ ɛɨɥɟɫɧɢɤɟ ɫɚ ɛɥɚɝɢɦ ɤɨɝɧɢɬɢɜɧɢɦ ɩɨɪɟɦɟʄɚʁɟɦ. 

ɉɚɰɢʁɟɧɬɢ ɫɚ ɜɢɲɟ ɝɨɞɢɧɚ ɲɤɨɥɨɜɚʃɚ ɩɨɫɬɢɝɥɢ ɫɭ ɡɧɚɱɚʁɧɨ ɛɨʂɟ ɪɟɡɭɥɬɚɬɟ ɧɚ ɫɭɛ- 

ɬɟɫɬɨɜɢɦɚ ɜɟɪɛɚɥɧɨɝ ɢ ɜɢɡɭɟɥɧɨɝ ɟɩɢɡɨɞɢɱɧɨɝ ɩɚɦʄɟʃɚ ɤɚɨ ɢ ɧɚ ɨɛɚ ɬɟɫɬɚ ɤɨʁɚ 

ɨɞɪɚɠɚɜɚʁɭ ɟɮɢɤɚɫɧɨɫɬ ɤɨɦɩɥɟɤɫɧɟ ɩɚɠʃɟ, ɛɪɡɢɧɟ ɨɛɪɚɞɟ ɢɧɮɨɪɦɚɰɢʁɚ, ɟɝɡɟɤɭɬɢɜɧɟ 

ɫɩɨɫɨɛɧɨɫɬɢ (Ɍɚɛɟɥɚ 6). Ɉɜɚ ɱɢʃɟɧɢɰɚ ɛɢ ɫɟ ɦɨɝɥɚ ɨɛʁɚɫɧɢɬɢ ɮɟɧɨɦɟɧɨɦ ɤɨɝɧɢɬɢɜɧɟ 

ɪɟɡɟɪɜɟ. ɂɫɬɪɚɠɢɜɚʃɚ ɫɭ ɩɨɤɚɡɚɥɚ ɞɚ ɫɭ ɨɫɨɛɟ ɤɨʁɟ ɫɭ ɬɨɤɨɦ ɠɢɜɨɬɚ ɨɛɨɝɚʄɢɜɚɥɟ ɫɜɨʁɚ 

ɫɚɡɧɚʃɚ, ɛɚɜɟʄɢ ɫɟ ɢɧɬɟɥɟɤɬɭɚɥɧɢɦ ɪɚɞɨɦ ɢ ɭɩɪɚɠʃɚɜɚʁɭʄɢ ɪɚɡɧɨɥɢɤɟ ɚɤɬɢɜɧɨɫɬɢ 

ɞɪɭɲɬɜɟɧɨɝ ɠɢɜɨɬɚ, ɧɚ ɧɟɤɢ ɧɚɱɢɧ ɨɛɟɡɛɟɞɢɥɟ „ɩɪɨɬɟɤɰɢʁɭ“ɨɞ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ. 

Ɉɜɨ ɧɟ ɡɧɚɱɢ ɞɚ ɫɭ ɬɚɤɜɟ ɨɫɨɛɟ ɡɚɲɬɢʄɟɧɟ ɨɞ ɢɫɩɨʂɚɜɚʃɚ ɤɨɝɧɢɬɢɜɧɨɝ ɩɨɪɟɦɟʄɚʁɚ, ɜɟʄ 

ɞɚ ɩɨɫɬɨʁɚʃɟ ɤɨɝɧɢɬɢɜɧɟ ɪɟɡɟɪɜɟ ɚɦɨɪɬɢɡɭʁɟ ɨɲɬɟʄɟʃɟ ɭ ɨɫɧɨɜɢ ɤɨʁɟɝ ɥɟɠɢ ɨɞɪɟђɟɧɚ 

ɦɨɠɞɚɧɚ ɩɚɬɨɥɨɝɢʁɚ. Ʉɨɞ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ ɩɪɢɦɟʄɟɧɨ ʁɟ ɞɚ ɧɟɤɢ ɛɨɥɟɫɧɢɰɢ ɧɢɤɚɞɚ ɧɟ 

ɪɚɡɜɢʁɭ ɤɨɝɧɢɬɢɜɧɢ ɩɨɪɟɦɟʄɚʁ ɢɚɤɨ ɢɦɚʁɭ ɩɪɨɦɟɧɟ ɧɚ ɆɊ ɤɨʁɟ ɛɢ ɦɨɝɥɟ ɩɪɟɞɫɬɚɜʂɚɬɢ 

ɤɨɪɟɥɚɬ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ (175,181,182). 

ɍɫɬɚɧɨɜʂɟɧɨ ʁɟ ɞɚ ɫɭ ɩɪɨɦɟɧɟ ɭ ɦɨɡɝɭ ɤɨʁɟ ɫɭ ɢɡɪɚɡ ɩɪɨɝɪɟɫɢʁɟ Ɇɋ, ɤɚɨ ɲɬɨ ɫɭ ɦɨɠɞɚɧɚ 

ɚɬɪɨɮɢʁɚ, ɩɨɜɟʄɚʃɟ ɨɩɬɟɪɟʄɟɧɨɫɬɢ ɥɟɡɢʁɚɦɚ, ɩɨɤɚɡɚɥɟ ɦɧɨɝɨ ɫɧɚɠɧɢʁɭ ɩɨɜɟɡɚɧɨɫɬ ɫɚ 

ɤɨɝɧɢɬɢɜɧɢɦ ɩɪɨɩɚɞɚʃɟɦ ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɤɨʁɢ ɫɭ ɢɦɚɥɢ ɧɢɠɢ ɫɬɟɩɟɧ ɨɛɪɚɡɨɜɚʃɚ ɢ 

ɢɧɬɟɥɟɤɬɭɚɥɧɨɝ ɨɛɨɝɚʄɢɜɚʃɚ ɤɪɨɡ ɠɢɜɨɬ ɤɚɨ ɢ ɧɢɠɭ ɦɨɠɞɚɧɭ ɪɟɡɟɪɜɭ. 

Ⱦɚɤɥɟ, ɢɫɬɢ ɫɬɟɩɟɧ ɦɨɠɞɚɧɟ ɩɚɬɨɥɨɝɢʁɟ ɦɨɠɟ ɦɚɧɢɮɟɫɬɨɜɚɬɢ ɪɚɡɥɢɱɢɬ ɫɬɟɩɟɧ 

ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɭ ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɬɨɝɚ ɞɚ ɥɢ ɩɨɫɬɨʁɢ ɤɨɝɧɢɬɢɜɧɚ ɪɟɡɟɪɜɚ ɢɥɢ ɧɟ. 

ɉɪɟɦɚ ɬɟɨɪɢʁɢ ɤɨɝɧɢɬɢɜɧɟ ɪɟɡɟɪɜɟ ɨɫɨɛɟ ɫɭɩɟɪɢɨɪɧɢʁɟ ɭ ɩɨɝɥɟɞɭ ɢɧɬɟɥɟɤɬɭɚɥɧɨɝ ɪɚɞɚ ɢ 

ɨɛɪɚɡɨɜɚʃɚ ɢɦɚʁɭ ɟɮɢɤɚɫɧɢʁɟ ɨɛɪɚɫɰɟ ɧɟɭɪɨ-ɤɨɝɧɢɬɢɜɧɨɝ ɩɪɨɰɟɫɭɢɪɚʃɚ ɤɨʁɢ ɡɚɩɪɚɜɨ 
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ɲɬɢɬɟ ʃɢɯɨɜɨ ɤɨɝɧɢɬɢɜɧɨ ɮɭɧɤɰɢɨɧɢɫɚʃɟ ɭɩɪɤɨɫ ɩɨɫɬɨʁɚʃɚ ɛɨɥɟɫɬɢ ɬʁ. ɩɚɬɨɥɨɲɤɨɝ 

ɩɪɨɰɟɫɚ ɭ ɦɨɡɝɭ. Ɉɬɭɞɚ ɛɢ ɫɟ ɦɨɝɥɨ ɡɚɤʂɭɱɢɬɢ ɞɚ ɫɭ ɭ ɧɚɲɨʁ ɝɪɭɩɢ ɢɫɩɢɬɚɧɢɤɚ 

ɛɨɥɟɫɧɢɰɢ ɫɚ ɜɟʄɢɦ ɫɬɟɩɟɧɨɦ ɨɛɪɚɡɨɜɚʃɚ, ɢɡɪɚɠɟɧɢɦ ɤɪɨɡ ɝɨɞɢɧɟ ɲɤɨɥɨɜɚʃɚ, 

ɩɨɤɚɡɚɥɢ ɛɥɚɠɢ ɫɬɟɩɟɧ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɜɟɪɨɜɚɬɧɨ ɡɚɯɜɚʂɭʁɭʄɢ ɤɨɝɧɢɬɢɜɧɨʁ 

ɪɟɡɟɪɜɢ,  ɢɚɤɨ ɫɟ ɩɪɟɦɚ ɩɨɤɚɡɚɬɟʃɢɦɚ ɬɟɠɢɧɟ ɢ ɩɪɨɝɪɟɫɢʁɟ Ɇɋ ɧɢɫɭ ɛɢɬɧɢʁɟ 

ɪɚɡɥɢɤɨɜɚɥɢ ɨɞ ɨɫɬɚɬɤɚ ɝɪɭɩɟ. 

Ȼɪɨʁɧɟ ɫɬɭɞɢʁɟ ɫɭ ɞɨ ɫɚɞɚ ɚɧɚɥɢɡɢɪɚɥɟ ɫɬɟɩɟɧ ɮɭɤɰɢɨɧɚɥɧɟ ɨɧɟɫɩɨɫɨɛʃɟɧɨɫɬɢ, ɬɪɚʁɚʃɟ 

ɛɨɥɟɫɬɢ ɢ ɮɨɪɦɭ ɛɨɥɟɫɬɢ ɤɚɨ ɮɚɤɬɨɪɟ ɤɨʁɢ ɞɨɩɪɢɧɨɫɟ ɫɬɟɩɟɧɭ  ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɭ 

Ɇɋ. Ⱥɧɚɥɢɡɨɦ ɩɨɞɚɬɚɤɚ ɧɚɢɥɚɡɢɦɨ ɧɚ ɦɧɨɲɬɜɨ ɤɨɧɬɪɚɞɢɤɬɨɪɧɢɯ  ɧɚɥɚɡɚ. 

Ɋɟɥɚɬɢɜɧɨ ʁɟ ɤɨɧɡɢɫɬɟɧɬɚɧ ɧɚɥɚɡ ɞɚ ʁɟ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ ɱɟɲʄɟ ɭ ɩɪɨɝɪɟɫɢɜɧɨʁ 

ɮɨɪɦɢ ɭ ɨɞɧɨɫɭ ɞɚ ɊɊ Ɇɋ (167).  ɉɨɤɚɡɚɧɨ ʁɟ ɞɚ ɫɟ ɢ ɨɛɪɚɡɚɰ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ 

ɪɚɡɥɢɤɭʁɟ ɬɚɤɨ ɲɬɨ ɫɭ ɛɨɥɟɫɧɢɰɢ ɫɚ ɊɊɆɋ ɱɟɲʄɟ ɢɫɩɨʂɚɜɚɥɢ ɦɟɦɨɪɢʁɫɤɟ ɩɨɪɟɦɟʄɚʁɟ 

ɞɨɤ ɫɭ ɟɝɡɟɤɭɬɢɜɧɟ ɮɭɧɤɰɢʁɟ ɢ ɛɪɡɢɧɚ ɩɪɨɰɟɫɭɢɪɚʃɚ ɢɧɮɨɪɦɚɰɢʁɚ ɛɢɥɢ ɜɢɲɟ ɩɨɝɨђɟɧɢ 

ɭ ɩɪɨɝɪɟɫɢɜɧɢɦ ɮɨɪɦɚɦɚ ɛɨɥɟɫɬɢ, ɲɬɨ ʁɟ ɭ ɫɤɥɚɞɭ ɫɚ ɧɚɥɚɡɢɦɚ ɧɚɲɟ ɫɬɭɞɢʁɟ ɤɨʁɚ ɫɟ 

ɮɨɤɭɫɢɪɚɥɚ ɫɚɦɨ ɧɚ ɊɊɆɋ ɩɨɩɭɥɚɰɢʁɭ ɛɨɥɟɫɧɢɤɚ (43,167).  

Ɇɟђɭɬɢɦ ɩɢɬɚʃɟ ʁɟ ɤɨɥɢɤɨ ʁɟ ɬɨɤ ɛɨɥɟɫɬɢ ɫɚɦ ɩɨ ɫɟɛɢ ɞɨɜɨʂɚɧ ɞɚ ɫɟ ɞɟɮɢɧɢɲɟ ɤɚɨ 

ɩɪɟɞɢɤɬɨɪ ɤɨɝɧɢɬɢɜɧɨɝ ɩɨɪɟɦɟʄɚʁɚ ɨɛɡɢɪɨɦ ɞɚ ɧɟ ɦɨɠɟɦɨ ɡɚɧɟɦɚɪɢɬɢ ɞɨɩɪɢɧɨɫ 

ɝɨɞɢɧɚ, ɞɭɠɢɧɟ ɬɪɚʁɚʃɚ ɛɨɥɟɫɬɢ ɢ ɬɟɠɢɧɟ ɮɭɧɤɰɢɨɧɚɥɧɨɝ ɨɲɬɟʄɟʃɚ ɭ ɪɚɡɥɢɱɢɬɢɦ 

ɮɨɪɦɚɦɚ Ɇɋ.   

EDSS ɫɤɨɪ ɤɚɨ ɦɟɪɚ ɬɟɠɢɧɟ ɮɭɧɤɰɢɨɧɚɥɧɨɝ ɞɟɮɢɰɢɬɚ ɩɨɤɚɡɚɨ ʁɟ ɛɥɚɝɭ ɞɨ ɭɦɟɪɟɧɭ 

ɩɨɜɟɡɚɧɨɫɬ ɫɚ ɤɨɝɧɢɬɢɜɧɢɦ ɨɲɬɟʄɟʃɟɦ ɭ Ɇɋ (165, 168,174,183).  

ɋɚ ɞɪɭɝɟ ɫɬɪɚɧɟ Archion ɢ ɫɚɪ. ɢɫɬɢɱɭ ɞɚ ʁɟ EDSS ʁɟɞɚɧ ɨɞ ɫɧɚɠɧɢʁɢɯ ɩɪɟɞɢɤɬɨɪɚ 

ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɭ Ɇɋ (43).  ɉoɫɟɛɧɨ ʁɟ ɫɥɚɛɚ ɩɨɜɟɡɚɧɨɫɬ  EDSS ɫɤɨɪɚ ɢ 

ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɭɨɱɟɧɚ ɤɨɞ ɛɨɥɟɫɧɢɤɚ ɭ ɪɚɧɨʁ ɮɚɡɢ ɊɊɆɋ ɢ Ʉɂɋ (165,184). 

EDSS ɫɚɦ ɩɨ ɫɟɛɢ ɞɢɡɚʁɧɢɪɚɧ ʁɟ ɩɪɟɜɚɫɯɨɞɧɨ ɡɚ ɦɟɪɟʃɟ ɬɟɠɢɧɟ ɢ ɧɚɩɪɟɞɨɜɚʃɚ 

ɦɨɬɨɪɧɨɝ ɨɲɬɟʄɟʃɚ ɢ ɧɟɦɚ ɫɟɧɡɢɬɢɜɧɨɫɬ ɡɚ ɨɬɤɪɢɜɚʃɟ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ (155). 

ɋɥɢɱɧɟ ɤɨɧɬɪɚɜɟɪɡɟ ɩɨɫɬɨʁɟ ɢ ɩɨ ɩɢɬɚʃɭ ɩɨɜɟɡɚɧɨɫɬɢ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɫɚ 

ɞɭɠɢɧɨɦ ɬɪɚʁɚʃɚ ɛɨɥɟɫɬɢ. Ɋɚɡɥɢɱɢɬɢ ɪɟɡɭɥɬɚɬɢ ɭɝɥɚɜɧɨɦ ɩɪɨɢɡɥɚɡɟ ɢɡ ɪɟɡɥɢɱɢɬɢɯ 

ɦɟɬɨɞɨɥɨɲɤɢɯ ɩɪɢɫɬɭɩɚ. Ɉɧɨ ɲɬɨ ɢɫɩɥɢɜɚɜɚ ɤɚɨ ɡɚɤʂɭɱɚɤ ɧɚɤɨɧ ɚɧɚɥɢɡɚ ɪɚɡɥɢɱɢɬɢɯ 

ɫɬɭɞɢʁɚ ʁɟ ɞɚ ɤɨɝɧɢɬɢɜɧɢ ɞɟɮɢɰɢɬ ɢɦɚ ɬɟɧɞɟɧɰɢʁɭ ɩɨʁɚɜʂɢɜɚʃɚ ɢ ɩɨɝɨɪɲɚɜɚʃɚ ɫɚ 

ɧɚɩɪɟɞɨɜɚʃɟɦ ɛɨɥɟɫɬɢ. ɉɨɝɨɪɲɚʃɭ ɫɭ ɢɡɝɥɟɞɚ ɫɤɥɨɧɢʁɢ ɨɧɢ ɛɨɥɟɫɧɢɰɢ ɤɨʁɢ ɫɭ ɜɟʄ ɧɚ 

ɩɨɱɟɬɤɭ ɛɨɥɟɫɬɢ ɢɫɩɨʂɢɥɢ ɧɟɤɭ ɜɪɫɬɭ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ (47,184,185). 
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Ʉɨɞ ɧɚɲɢɯ ɢɫɩɢɬɚɧɢɤɚ ɜɟʄɢ EDSS ɫɤɨɪ ʁɟ ɩɨɤɚɡɚɨ ɡɧɚɱɚʁɧɭ ɩɨɜɟɡɚɧɨɫɬ ɤɚɤɨ ɫɚ 

ɩɨɫɬɨʁɚʃɟɦ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɬɚɤɨ ɢ ɫɚ ɥɨɲɢʁɢɦ ɩɨɫɬɢɝɧɭʄɢɦɚ ɭɧɭɬɚɪ 

ɩɨʁɟɞɢɧɚɱɧɢɯ ɤɨɝɧɢɬɢɜɧɢɯ ɞɨɦɟɧɚ. ɇɚʁɫɧɚɠɧɢʁɭ ɧɟɝɚɬɢɜɧɭ ɩɨɜɟɡɚɧɨɫɬ ɩɨɤɚɡɚɨ ʁɟ ɫɚ 

ɩɨɫɬɢɝɧɭʄɟɦ ɧɚ SDMT ɬɟɫɬɭ ɫɚ ɤɨʁɢɦ ɩɨɜɟɡɚɧɨɫɬ ɩɨɤɚɡɭʁɟ ɢ MSSS ɫɤɨɪ (ɤɨʁɢ ɝɨɜɨɪɢ ɨ 

ɛɪɡɢɧɢ ɩɪɨɝɪɟɫɢʁɟ ɛɨɥɟɫɬɢ) (Ɍɚɛɟɥɚ 7) 

SDMT ʁɟ ɭ ɦɧɨɝɢɦ ɫɬɭɞɢʁɚɦɚ ɩɨɤɚɡɚɨ ɞɨɛɪɭ ɫɟɧɡɢɬɢɜɧɨɫɬ ɡɚ ɩɪɚʄɟʃɟ ɩɪɨɦɟɧɚ ɢ ɬɨɤɚ 

ɛɨɥɟɫɬɢ, ɤɚo ɢ ɫɧɚɠɧɭ ɩɨɜɟɡɚɧɨɫɬ ɫɚ ɫɤɚɥɚɦɚ ɨɧɟɫɩɨɫɨɛʂɟɧɨɫɬɢ, ɫɬɟɩɟɧɨɦ ɰɟɪɟɛɪɚɥɧɟ 

ɚɬɪɨɮɢʁɟ ɧɚ ɆɊ, ɬɟ ʁɟ ɨɬɭɞɚ ɢ ɩɪɟɞɥɨɠɟɧ ɤɚɨ ɧɚʁɩɨɭɡɞɚɧɢʁɢ ɫɤɪɢɧɢɧɝ ɬɟɫɬ ɡɚ ɨɬɤɪɢɜɚʃɟ 

ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ (174,185).                               

 
Ȼɨɥɟɫɧɢɰɢ ɫɚ ɛɥɚɝɢɦ ɤɨɝɧɢɬɢɜɧɢɦ ɞɟɮɢɰɢɬɨɦ ɭ ɧɚɲɟɦ ɢɫɬɪɚɠɢɜɚʃɭ, ɢɦɚɥɢ ɫɭ 

ɡɧɚɱɚʁɧɨ ɜɟʄɢ ɫɬɟɩɟɧ ɮɭɧɤɰɢɨɧɚɥɧɟ ɨɧɟɫɩɨɫɨɛʂɟɧɨɫɬɢ ɭ ɨɞɧɨɫɭ ɧɚ ɩɚɰɢʁɟɧɬɟ ɤɨʁɢ ɫɭ 

ɤɨɝɧɢɬɢɜɧɨ ɨɱɭɜɚɧɢ, ɚ ʁɨɲ ɜɟʄɚ ɫɬɚɬɢɫɬɢɱɤɚ ɡɧɚɱɚʁɧɨɫɬ ɭɨɱɟɧɚ ʁɟ ɤɨɞ ɛɨɥɟɫɧɢɤɚ ɫɚ 

ɤɨɝɧɢɬɢɜɧɢɦ ɨɲɬɟʄɟʃɟɦ ɭ ɨɞɧɨɫɭ ɧɚ ɨɧɟ ɫɚ ɨɞɫɭɫɬɜɨɦ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄʃɚ  

(Ƚɪɚɮɢɤ 1). 

Ⱦɭɠɢɧɚ ɬɪɚʁɚʃɚ ɛɨɥɟɫɬɢ ɫɚɦɚ ɩɨ ɫɟɛɢ ɧɢʁɟ ɩɨɤɚɡɚɥɚ ɡɧɚɱɚʁɧɢʁɭ ɩɨɜɟɡɚɧɨɫɬ ɫɚ 

ɩɨɫɬɨʁɚʃɟɦ ɢ ɬɟɠɢɧɨɦ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɚɥɢ ɤɚɞɚ ɫɭ ɚɧɚɥɢɡɢɪɚɧɢ ɩɨʁɟɞɢɧɚɱɧɢ 

ɤɨɝɧɢɬɢɜɧɢ ɞɨɦɟɧɢ ɞɭɠɢɧɚ ɬɪɚʁɚʃɚ ɛɨɥɟɫɬɢ ɩɨɤɚɡɚɥɟ ɫɟ ɤɚɨ ɮɚɤɬɨɪ ɤɨʁɢ ɡɧɚɱɚʁɧɨ 

ɞɨɩɪɢɧɨɫɢ ɦɟɦɨɪɢʁɫɤɨɦ ɨɲɬɟʄɟʃɭ ɩɨɫɟɛɧɨ ɭ ɦɨɞɚɥɢɬɟɬɭ ɤɨʁɢ ɢɫɩɢɬɭʁɟ ɜɟɪɛɚɥɧɨ ɭɱɟʃɟ 

ɢ ɩɚɦʄɟʃɟ, ɲɬɨ ʁɟɭ ɫɤɥɚɞɭ ɫɚ ɧɚɥɚɡɢɦɚ ɩɨʁɟɞɢɧɢɯ ɫɬɭɞɢʁɚ ɤɨʁɟ ɫɭ ɭ ɊɊɆɋ ɢɫɬɚɤɥɟ 

ɦɟɦɨɪɢʁɫɤɨ ɨɲɬɟʄɟʃɟ ɤɚɨ ɩɨɞɪɭɱʁɟ ɩɨɞɥɨɠɧɨ ɨɲɬɟʄɟʃɭ (46,167). (Ɍɚɛɟɥɚ 7) 

Ʉɚɞɚ, ɫɚ ɞɪɭɝɟ ɫɬɪɚɧɟ, ɨɛɪɚɬɢɦɨ ɩɚɠʃɭ ɧɚ MSSS ɫɤɨɪ ɤɨʁɢ ɩɪɟɞɫɬɚɜʂɚ ɦɟɪɭ ɩɪɨɝɪɟɫɢʁɟ 

Ɇɋ ɭɡɢɦɚʁɭʄɢ ɭ ɨɛɡɢɪ ȿDSS  ɤɨɪɢɝɨɜɚɧ ɡɚ ɞɭɠɢɧɭ ɬɪɚʁɚʃɚ ɛɨɥɟɫɬɢ, ɧɚɥɚɡɢɦɨ ɞɚ ʁɟ ɨɧ 

ɩɨɤɚɡɚɨ ɡɧɚɱɚʁɧɢʁɢ ɫɬɟɩɟɧ ɩɨɜɟɡɚɧɨɫɬ ɤɨɞ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɭ ɢɦɚɥɢ ɛɢɥɨ ɤɚɤɚɜɨ 

ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɭ ɨɞɧɨɫɭ ɧɚ ɛɨɥɟɫɧɢɤɟ ɤɨʁɢ ɫɭ ɤɨɝɧɢɬɢɜɧɨ ɨɱɭɜɚɧɢ (Ƚɪɚɮɢɤ β). 

Ɉɬɭɞɚ ɫɟ ɧɚɦɟʄɟ ɡɚɤʂɭɱɚɤ ɞɚ ɫɭ, ɝɥɟɞɚɧɨ ɤɪɨɡ ɜɪɟɦɟ, ɜɟɪɨɜɚɬɧɨ ɨɧɢ ɩɚɰɢʁɟɧɬɢ ɤɨʁɢ 

ɧɟɦɚʁɭ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ ɧɚ ɧɟɤɢ ɧɚɱɢɧ  ɪɟɡɢɫɬɟɧɬɧɢʁɢ ɧɚ ɩɨɝɨɪɲɚʃɟ ɭɫɥɨɜʂɟɧɨ 

ɬɟɠɢɧɨɦ ɢ  ɝɨɦɢɥɚʃɟɦ ɮɢɧɤɰɢɨɧɚɥɧɨɝ ɞɟɮɢɰɢɬɚ. 

ɋɬɭɞɢʁɟ ɤɨʁɟ ɫɭ ɩɪɚɬɢɥɟ ɢ ɩɨɪɟɞɢɥɟ ɤɨɝɧɢɬɢɜɧɟ ɫɩɨɫɨɛɧɨɫɬɢ ɛɨɥɟɫɧɢɤɚ ɭ ɨɞɧɨɫɭ ɧɚ 

ɩɪɢɦɟɧɭ ɪɚɡɥɢɱɢɬɢɯ ɜɪɫɬɚ DMT ɫɭɝɟɪɢɲɭ ɩɨɜɨʂɚɧ ɟɮɟɤɚɬ ɬɟɩɢʁɟ IFNȕ ɧɚ 

ɫɬɚɛɢɥɢɡɚɰɢʁɭ ɢɥɢ ɱɚɤ ɩɨɛɨʂɲɚʃɟ ɤɨɝɧɢɬɢɜɧɨɝ ɫɬɚɬɭɫɚ ɩɚɰɢʁɟɧɚɬɚ ɫɚ Ɇɋ 

(165,170,186,187).  ɉɪɨɫɩɟɤɬɢɜɧɨ ɩɪɚʄɟʃɟ ɛɨɥɟɫɧɢɤɚ ɫɚ ɩɪɢɪɨɞɧɢɦ ɬɨɤɨɦ ɛɨɥɟɫɬɢ 

ɬɟɲɤɨ ʁɟ ɢɡɜɨɞʂɢɜɨ ɨɛɡɢɪɨɦ ɞɚ ɭ ɫɜɟɬɭ ɜɟʄɢɧɚ ɛɨɥɟɫɧɢɤɚ ɫɚ Ɇɋ ɩɪɢɦɚ 

ɢɦɭɧɨɦɨɞɭɥɚɬɨɪɧɭ ɬɟɪɚɩɢʁɭ. 
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ɍ ɧɚɲɟɦ ɭɡɨɪɤɭ ɛɨɥeɫɧɢɤɚ ɝɥɨɛɚɥɧɢ  ɤɨɝɧɢɬɢɜɧɢ ɫɬɚɬɭɫ ɧɢʁɟ ɩɨɤɚɡɚɨ ɡɧɚɱɚʁɧɢʁɟ 

ɪɚɡɥɢɤɟ ɭ ɨɞɧɨɫɭ ɧɚ ɩɪɢɫɭɫɬɜɨ /ɨɞɫɭɫɬɜɨ ɬɟɪɚɩɢʁɟ ɚɥɢ ʁɟ ɧɟɥɟɱɟɧɚ ɝɪɭɩɚ ɛɨɥɟɫɧɢɤɚ 

ɢɦɚɥɚ ɥɨɲɢʁɢ ɪɟɡɭɥɬɚɬ PASATγ ɬɟɫɬɚ ɭ ɨɞɧɨɫɭ ɧɚ ɝɪɭɩɭ ɤɨʁɚ ɩɪɢɦɚ ɬɟɪɚɩɢʁɭ (Ɍɚɛɟɥɚ 8).  

PASAT 3 ɫɟ ɩɨɤɚɡɚɨ ɤɚɨ ɫɟɧɡɢɬɢɜɚɧ ɬɟɫɬ ɢ ɲɢɪɨɤɨ ɫɟ ɩɪɢɦɟʃɭʁɟ ɭ ɞɢɫɤɪɢɦɢɧɚɰɢʁɢ 

ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟɧɢɯ ɭ Ɇɋ (188,189). 

 

ɍ ɧɚɲɨʁ ɫɬɭɞɢʁɢ ʁɟ ɬɚɤɨђɟ ɞɭɠɢɧɚ ɬɪɚʁɚʃɚ ɬɟɪɚɩɢʁɟ ɡɧɚɱɚʁɧɨ ɩɨɡɢɬɢɜɧɨ ɭɬɢɰɚɥɚ ɧɚ 

ɪɟɡɭɥɬɚɬ PASAT ɬɟɫɬɚ. Ⱦɭɠɟ ɥɟɱɟɧɢ ɛɨɥɟɫɧɢɰɢ ɢɦɚɥɢ ɫɭ ɡɧɚɱɚʁɧɨ ɜeʄɟ ɫɤɨɪɨɜɟ, ɛɨʂɟ 

ɩɨɫɬɢɝɧɭʄɟ, ɧɚ PASAT 3 ɬɟɫɬɭ. Ɉɜɚɤɚɜ ɧɚɥɚɡ  ʁɟ ɭ ɫɤɚɞɭ ɫɚ ɪɟɡɭɥɬɚɬɢɦɚ BENEFIT 

ɫɬɭɞɢʁɟ ɤɨʁɚ ɫɟ ɛɚɜɢɥɚ ɩɪɨɰɟɧɨɦ ɟɮɟɤɬɚ ɪɚɧɨɝ ɡɚɩɨɱɢʃɚʃɚ ɬɟɪɚɩɢʁɟ IFNȕ 1 b ɤɨɞ 

ɛɨɥɟɫɧɢɤɚ ɫɚ Ʉɂɋ. ɇɚɤɨɧ ʁɟɞɧɨɝɨɞɢɲʃɟɝ, ɚ ɩɨɬɨɦ ɢ ɧɚɤɨɧ 5 ɝɨɞɢɲʃɟɝ ɩɪɚʄɟʃɚ ɟɮɟɤɬɚ 

ɬɟɪɚɩɢʁɟ ɧɚ ɤɨɝɧɢɬɢɜɧɟ ɮɭɧɤɰɢʁɟ ɦɟɪɟɧɟ  PASAT 3 ɬɟɫɬɨɦ, ɡɧɚɱɚʁɧɨ ɛɨʂɟ ɪɟɡɭɥɬɚɬɟ 

ɩɨɤɚɡɚɥɚ ʁɟ ɝɪɭɩɚ ɛɨɥɟɫɧɢɤɚ ɥɟɱɟɧɚ IFNȕ 1 ɛ ɭ ɨɞɧɨɫɭ ɧɚ ɝɪɭɩɭ ɤɨʁɚ ʁɟ ɞɨɛɢʁɚɥɚ ɩɥɚɰɟɛɨ 

(170).  

ɉɪɢɦɟɧɚ ɢɦɭɧɨɦɨɞɭɥɚɬɨɪɧɟ ɬɟɪɚɩɢʁɟ ɭ Ɇɋ ɛɢ ɫɟ ɦɨɝɥɚ ɫɦɚɬɪɚɬɢ ɮɚɤɬɨɪɨɦ ɤɨʁɢ 

ɞɨɩɪɢɧɨɫɢ ɤɨɝɧɢɬɢɜɧɨɦ ɨɱɭɜɚʃɭ ɤɨɞ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ.  

 

5.4 ɉɨɥɢɦɨɪɮɢɡɚɦ ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ ɢ ɦɭɥɬɢɩɥɚ ɫɤɥɟɪɨɡɚ  

 

ɉɨɜɟɡɚɧɨɫɬ ȺɉɈȿ ɝɟɧɚ ɫɚ ɪɢɡɢɤɨɦ ɨɛɨʂɟɜɚʃɚ ɨɞ Ɇɋ ʁɟ ɦɧɨɝɨ ɩɭɬɚ ɢɫɩɢɬɢɜɚɧɚ ɩɪɢ 

ɱɟɦɭ ɧɢʁɟ ɩɨɬɜɪђɟɧɚ ɛɢɬɧa ɡɧɚɱɚʁɧɨɫɬ (190).  

Ɇɟђɭɬɢɦ ɩɨ ɩɢɬɚʃɭ ɩɨɜɟɡɚɧɨɫɬɢ ɫɚ ɬɟɠɢɧɨɦ ɛɨɥɟɫɬɢ ɞɨɛɢʁɚʁɭ ɫɟ ɪɚɡɥɢɱɢɬɢ ɩɨɞɚɰɢ. 

Ⱥɥɟɥ ε4 ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ ɞɨɜɟɞɟɧ ʁɟ ɭ ɜɟɡɭ ɫɚ ɬɟɠɢɦ ɢɫɯɨɞɨɦ ɛɨɥɟɫɬɢ ɢ ɉɉ ɮɨɪɦɨɦ Ɇɋ, 

ɲɬɨ ʁɟ ɩɨɤɚɡɚɧɨ ɢ ɭ ɩɨɩɨɭɥɚɰɢʁɢ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ ɭ ɋɪɛɢʁɢ, ɞɨɤ ɧɚɫɭɩɪɨɬ ɬɨɦɟ ɞɪɭɝɟ 

ɫɬɭɞɢʁɟ ɧɟ ɩɨɬɜɪђɭʁɭ ɡɧɚɱɚʁ ɢɫɬɨɝ ɭ ɩɨɝɥɟɞɭ ɤɥɢɧɢɱɤɨɝ ɢɫɯɨɞɚ ɛɨɥɟɫɬɢ  

(190,191,192,193).   

ɍ ɧɚɲɨʁ ɝɪɭɩɢ ɛɨɥɟɫɧɢɤɚ ɫɚ Ɇɋ ɞɢɫɬɪɢɛɭɰɢʁɚ  ɝɟɧɨɬɢɩɨɜɚ ɩɨɥɢɦɨɪɮɢɡɚɦɚ ɭ ɝɟɧɭ ɡɚ 

ȺɉɈȿ (Ƚɪɚɮɢɤ γ) ɭ ɫɤɥɚɞɭ ʁɟ ɫɚ ɧɚɥɚɡɢɦɚ ɤɨʁɚ ʁɟ ɩɪɟɬɯɨɞɧɨ ɞɨɛɢʁɟɧɢ ɭ ɫɪɩɫɤɨʁ 

ɩɨɩɭɥɚɰɢʁɢ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ (194).                                                                                                  

Ɂɚɫɬɭɩʂɟɧɨɫɬ ε4 ɚɥɟɥɚ ɢɡɧɨɫɢɥɚ ʁɟ 1β% ɭ ɰɟɥɨɤɭɩɧɨɦ ɭɡɨɪɤɭ ɛɨɥɟɫɧɢɤɚ (Ƚɪɚɮɢɤ 4). 

ɉɨɞɝɪɭɩɚ ɧɨɫɢɥɚɰɚ ε4 ɚɥɟɥɚ ɱɢɧɢɥɚ ʁɟ β1% ɫɜɢɯ ɢɫɩɢɬɚɧɢɤɚ.                                           

ɋɥɢɱɧɚ ɡɚɫɬɭɩʂɟɧɨɫɬ ɧɨɫɢɥɚɰɚ  ε4 ɚɥɟɥɚ ɞɨɛɢʁɟɧɚ ʁɟ ɢ ɧɚ ɭɡɨɪɤɭ ɢɬɚɥɢʁɚɧɫɤɢɯ 

ɩɚɰɢʁɟɧɚɬɚ ɫɚ ɊɊɆɋ (66).                                                                                                   
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Ƚɪɭɩɚ ɧɨɫɢɥɚɰɚ ɢ ɝɪɭɩɚ ɤɨʁɚ ʁɟ  ε4 ɚɥɟɥ ɧɟɝɚɬɢɜɧɚ, ɭ ɧɚɲɟɦ ɢɫɬɪɚɠɢɜɚʃɭ, ɛɢɥɟ ɫɭ 

ɦɟђɭɫɨɛɧɨ ɭɫɚɝɥɚɲɟɧɟ ɭ ɩɨɝɥɟɞɭ ɞɢɫɬɪɢɛɭɰɢʁɟ ɩɨɥɨɜɚ, ɫɬɚɪɨɫɬɢ ɢ ɫɬɟɩɟɧɚ ɨɛɪɚɡɨɜɚʃɚ.               

ɍ ɨɞɧɨɫɭ ɧɚ ɤɥɢɧɢɱɤɟ ɩɨɤɚɡɚɬɟʂɟ ɬɟɠɢɧɟ ɛɨɥɟɫɬɢ ɬɚɤɨђɟ ɧɢɫɭ ɭɨɱɟɧɟ ɛɢɬɧɢʁɟ ɪɚɡɥɢɤɟ 

ɡɚɜɢɫɧɨ ɨɞ  ɩɪɢɫɭɫɬɜɚ ε4 ɚɥɟɥɚ ɭ ɧɚɲɨʁ ɝɪɭɩɢ ɛɨɥɟɫɧɢɤɚ. ɋɬɟɩɟɧ ɮɭɧɤɰɢɨɧɚɥɧɟ 

ɨɧɟɫɩɨɫɨɛʃɟɧɨɫɬɢ ɢ ɩɪɨɝɪɟɫɢʁɟ ɛɨɥɟɫɬɢ,  ɞɭɠɢɧɚ ɬɪɚʁɚʃɚ ɛɨɥɟɫɬɢ, ɭɤɭɩɚɧ ɛɪɨʁ ɪɟɥɚɩɫɚ, 

ɧɢɫɭ ɛɢɬɧɢʁɟ ɨɞɫɬɭɩɚɥɟ ɤɨɞ ɨɫɨɛɚ ɧɨɫɢɥɚɰɚ ɩɨɬɟɧɰɢʁɚɥɧɨ ɪɢɡɢɱɧɨɝ ε4 ɚɥɟɥɚ (Ɍɚɛɟɥɚ 9) 

 

5.5   Ⱥɥɟɥ ε 4 ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ  ɢ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ ɭ ɦɭɥɬɢɩɥɨʁ ɫɤɥɟɪɨɡɢ 

 

Ƚɟɧ ɡɚ APOE ʁɟ ʁɟɞɚɧ ɨɞ ɫɜɚɤɚɤɨ ɧɚʁɢɫɩɢɬɢɜɚɧɢʁɢɯ ɝɟɧɚ ɭ ɨɞɧɨɫɭ ɧɚ ɤɨɝɧɢɰɢʁɭ ɤɨɞ 

ʂɭɞɢ. 

ȿɬɢɨɥɨɝɢʁɚ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɭ Ɇɋ ʁɨɲ ɭɜɟɤ ɩɪɟɞɫɬɚɜʂɚ ɜɟɥɢɤɭ ɧɟɩɨɡɧɚɧɢɰɭ ɢ 

ɩɨɫɥɟɞʃɢɯ ɞɟɰɟɧɢʁɚ ɜɟɥɢɤɢ ɛɪɨʁ ɫɬɭɞɢʁɚ ɩɪɨɭɱɚɜɚɨ ʁɟ ɩɨɬɟɧɰɢʁɚɥɧɟ ɛɢɨɥɨɲɤɟ ɤɨɪɟɥɚɬɟ 

ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɭ Ɇɋ (166,167).                                                                           

Ɋɚɡɜɨʁ ɫɚɜɪɟɦɟɧɢɯ ɧɟɭɪɨɜɢɡɭɥɢɡɚɰɢɨɧɢɯ ɬɟɯɧɢɤɚ ɩɪɭɠɢɨ ʁɟ ɧɨɜɚ ɫɚɡɧɚʃɚ ɭ ɩɨɝɥɟɞɭ 

ɩɨɜɟɡɚɧɨɫɬɢ ɢ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ  ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɫɚ ɫɬɪɭɤɬɭɪɧɢɦ ɢ ɦɟɬɚɛɨɥɢɱɤɢɦ 

ɩɨɤɚɡɚɬɟʂɢɦɚ ɬɤɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɚɥɢ ɫɜɟ ɡɚʁɟɞɧɨ ʁɨɲ ɭɜɟɤ ɧɢʁɟ ɭ ɩɨɬɩɭɧɨɫɬɢ ɪɚɡʁɚɫɧɢɥɨ 

ɦɧɨɝɚ ɩɢɬɚʃɚ. ɉɪɟ ɫɜɟɝɚ, ɩɢɬɚʃɟ ɯɟɬɟɪɨɝɟɧɨɫɬɢ ɭ ɩɨɝɥɟɞɭ ɩɪɢɫɭɫɬɜɚ, ɬɟɠɢɧɟ, ɨɛɪɚɫɰɚ,  

ɩɪɨɝɪɟɫɢʁɟ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɤɨɞ ɛɨɥɟɫɧɢɤɚ ɫɚ Ɇɋ. ɍ ɩɨɬɪɚɡɢ ɡɚ ɝɟɧɟɬɫɤɢɦ 

ɮɚɤɬɨɪɢɦɚ ɤɨʁɢ ɛɢ ɦɨɝɥɢ ɩɪɭɠɢɬɢ ɞɨɞɚɬɧɚ ɨɛʁɚɲʃɟʃɚ, ɭ ɩɪɨɬɟɤɥɨʁ ɞɟɰɟɧɢʁɢ ɮɨɤɭɫ ʁɟ 

ɫɬɚɜʃɟɧ ɧɚ ɩɨɥɢɦɨɪɮɧɢ ɝɟɧ ɡɚ ȺɉɈȿ, ɡɛɨɝ ʃɟɝɨɜɟ ɨɫɜɟɞɨɱɟɧɟ ɩɨɜɟɡɚɧɨɫɬɢ ɫɚ 

ɤɨɝɧɢɰɢʁɨɦ, ɩɪɟ ɫɜɟɝɚ  ɪɢɡɢɤɨɦ ɨɛɨʂɟɜɚʃɚ ɨɞ ȺȾ ɤɚɨ ɢ ɥɨɲɢʁɢɦ ɤɨɝɧɢɬɢɜɧɢɦ 

ɩɨɫɬɢɝɧɭʄɢɦɚ ɤɨɞ ɧɟɞɟɦɟɧɬɧɢɯ ɫɬɚɪɢʁɢɯ ɨɫɨɛɚ (71,73,75,87,89).                                                                      

ɇɟɤɨɥɢɤɨ ɫɬɭɞɢʁɚ ɭ Ɇɋ ɢɫɩɢɬɢɜɚɥɨ ʁɟ ɩɨɜɟɡɚɧɨɫɬ ȺɉɈȿ ɝɟɧɚ ɫɚ ɤɨɝɧɢɬɢɜɧɢɦ 

ɨɲɬɟʄɟʃɟɦ ɢ ɫɬɪɭɤɬɭɪɧɢɦ ɤɨɪɟɥɚɬɢɦɚ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɩɪɢ ɱɟɦɭ ɫɭ ɞɨɛɢʁɟɧɢ 

ɧɟɤɨɧɡɢɫɬɟɧɬɧɢ ɧɚɥɚɡɢ  (66, 92,93,94,98,99,100,193195,196,197).                              

Ʉɨɝɧɢɬɢɜɧɟ ɫɬɭɞɢʁɟ ɤɨʁɟ ɫɭ ɦɟђɭ ɩɪɜɢɦɚ ɫɩɪɨɜɨђɟɧɟ ɧɚ ɨɜɭ ɬɟɦɭ ɫɭɝɟɪɢɫɚɥɟ ɫɭ ɦɨɝɭʄɭ 

ɩɨɜɟɡɚɧɨɫɬ ɩɨɫɟɞɨɜɚʃɚ ε4 ɚɥɟɥɚ ɫɚ ɢɡɪɚɠɟɧɢʁɨɦ ɤɨɝɧɢɬɢɜɧɨɦ ɞɢɫɮɭɧɤɰɢʁɨɦ ɭ Ɇɋ, ɫɚ 

ɩɨɫɟɛɧɢɦ ɚɤɰɟɧɬɨɦ ɧɚ ɨɲɬɟʄɟʃɟ ɜɟɪɛɚɥɧɟ ɦɟɦɨɪɢʁɟ ɝɞɟ ʁɟ ε4 ɚɥɟɥ ɨɡɧɚɱɟɧ ɤɚɨ ɡɧɚɱɚʁɚɧ 

ɩɪɟɞɤɬɨɪ (94,195,197).   ɂɫɬɪɚɠɢɜɚʃɚ ɤɨʁɟ ɫɭ ɩɨɬɨɦ ɫɩɪɨɜɨђɟɧɚ ɩɨɫɥɟɞʃɢɯ ɝɨɞɢɧɚ, 

ɦɟђɭɬɢɦ ɧɢɫɭ ɩɨɬɜɪɞɢɥɟ ɨɜɚɤɚɜ ɧɚɥɚɡ (66, 98,99,193).  

ɍ ɧɚɲɟɦ ɪɚɞɭ ɭɨɱɟɧɨ ʁɟ ɞɚ ʁɟ ɞɢɫɬɪɢɛɭɰɢʁɚ ε4 ɚɥɟɥɚ ɡɧɚɱɚʁɧɢʁɟ ɛɢɥɚ ɡɚɫɬɭɩʃɟɧɚ ɭ ɝɪɭɩɢ 

ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɭ ɢɫɩɨʂɢɥɢ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ (Ɍɚɛɟɥɚ 17). Ʉɚɞɚ ɫɦɨ ɝɪɚɞɢɪɚɥɢ 
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ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ ɢɡɞɜɨʁɢɥɢ ɫɦɨ ɝɪɭɩɭ ɤɨʁɚ ʁɟ ɢɦɚɥɚ ɧɟɭɫɩɟɯ ɧɚ ʁɟɞɧɨɦ 

ɤɨɝɧɢɬɢɜɧɨɦ ɬɟɫɬɭ, ɩɪɟɦɚ ɤɪɢɬɟɪɢʁɭɦɭ ɫɤɨɪ ɧɢɠɢ ɡɚ ≥ 1 SD ɭ ɨɞɧɨɫɭ ɧɚ ɧɨɪɦɚɬɢɜɟ 

ɞɟɮɢɧɢɫɚɧɟ ɭ ɫɪɩɫɤɨʁ ɩɨɩɭɥɚɰɢʁɢ, ɤɚɨ ɝɪɭɩɭ ɫɚ ɛɥɚɠɢɦ ɤɨɝɧɢɬɢɜɧɢɦ ɞɟɮɢɰɢɬɨɦ ɭ 

ɨɞɧɨɫɭ ɧɚ ɨɧɟ ɢɫɩɢɬɚɧɢɤɟ ɤɨʁɢ ɫɭ ɧɟɭɫɩɟɯ ɩɨɤɚɡɚɥɢ ɧɚ ɞɜɚ ɢ ɜɢɲɟ ɬɟɫɬɨɜɚ ɢ ɬɢɦɟ ɫɟ 

ɫɜɪɫɬɚɥɢ ɭ ɝɪɭɩɭ ɫɚ ɬɟɠɢɦ ɤɨɝɧɢɬɢɜɧɢɦ ɨɲɬɟʄɟʃɟɦ. ɍɩɪɚɜɨ ɭ ɝɪɭɩɢ ɢɫɩɢɬɚɧɢɤɚ ɤɨʁɚ ʁɟ 

ɩɨɤɚɡɚɥɚ ɨɲɬɟʄɟʃɟ ɩɪɟɦɚ ɧɢɠɟɦ ɤɪɢɬɟɪɢʁɭɦɭ ( ɛɥɚɝɢ ɤɨɝɧɢɬɢɜɧɢ ɞɟɮɢɰɢɬ) ε4 ɚɥɟɥ ʁɟ 

ɛɢɨ ɡɧɚɱajɧɢʁɟ ɡɚɫɬɭɩʂɟɧ. ɍ ɩɪɟɬɯɨɞɧɨɦ ɩɨɝɥɚɜʂɭ ɢɫɬɚɤɧɭɬɨ ʁɟ ɞɚ ʁɟ ɨɜɚ ɝɪɭɩɚ 

ɢɫɩɢɬɚɧɢɤɚ ɢɦɚɥɚ ɡɧɚɱɚʁɧɨ ɜɟʄɢ ɫɬɟɩɟɧ ɨɛɪɚɡɨɜɚʃɚ ɭ ɨɞɧɨɫɭ ɧɚ ɝɪɭɩɭ ɤɨʁɚ ʁɟ 

ɞɟɮɢɧɢɫɚɧɚ ɩɨ ɫɬɪɨɠɢʁɟɦ ɤɪɢɬɟɪɢʁɭɦɭ, ɤɨʁɢ ɛɢ ɡɚɩɪɚɜɨ ɦɨɝɚɨ ɛɢɬɢ ɪɚɡɥɨɝ ɡɛɨɝ ɤɨʁɟɝ 

ɨɧɢ ɦɚɧɢɮɟɫɬɭʁɭ ɛɨʂɟ ɩɨɫɬɢɝɧɭʄɟ ɧɚ ɬɟɫɬɭ ɦɨɠɞɚ ɱɚɤ ɢ ɭɩɪɤɨɫ ɢɡɪɚɠɟɧɢʁɨʁ ɦɨɠɞɚɧɨʁ 

ɩɚɬɨɥɨɝɢʁɢ. Ɍɚɤɨђɟ ɫɭ ɢɫɩɢɬɚɧɢɰɢ ɨɜɟ ɝɪɭɩɟ ɛɢɥɢ ɡɧɚɱɚʁɧɢʁɟ ɦɥɚђɢ ɭ ɞɨɧɨɫɭ ɧɚ ɝɪɭɩɭ 

ɫɚ ɬɟɠɢɦ ɤɨɝɧɢɬɢɜɧɢɦ ɨɲɬɟʄɟʃɟɦ.  ɇɚ ɨɜɨ ɩɢɬɚʃɟ ɛɢ ɫɜɚɤɚɤɨ ɛɨʂɢ ɨɞɝɨɜɨɪ ɦɨɝɥɚ 

ɩɪɭɠɢɬɢ ɤɨɪɟɥɚɰɢʁɚ ɧɟɭɪɨɩɫɢɯɨɥɨɲɤɢɯ ɧɚɥɚɡɚ ɫɚ ɫɬɪɭɤɬɭɪɧɢɦ ɩɨɤɚɡɚɬɟʂɢɦɚ ɨɲɬɟʄɟɧɚ 

ɧɚ ɆɊ ɤɨʁɚ ɭ ɨɜɨɦ ɪɚɞɭ ɧɢʁɟ ɛɢɥɚ ɩɪɟɞɦɟɬ ɩɨɫɦɚɬɪɚʃɚ ɚɥɢ ɫɜɚɤɚɤɨ ʁɟ ɨɬɜɨɪɢɥɚ ɩɭɬ ɡɚ 

ɞɚʂɟ ɢɫɬɪɚɠɢɜɚʃɟ.  Ɍɚɤɨђɟ ɛɢ ɛɢɥɨ ɡɧɚɱɚʁɧɨ ɩɪɚɬɢɬɢ ɩɪɨɫɩɟɤɬɢɜɧɨ ɨɜɟ ɩɚɰɢʁɟɧɬɟ ɢ 

ɩɨɫɦɚɬɪɚɬɢ ɞɚʂɭ ɩɪɨɝɪɟɫɢʁɭ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ, ɩɨɫɟɛɧɨ ɭ ɫɜɟɬɥɭ ɱɢʃɟɧɢɰɟ ɞɚ ʁɟ 

ʁɟɞɧɨɦ ɢɫɩɨʂɟɧ ɤɨɝɧɢɬɢɜɧɢ ɩɨɪɟɦɟʄɚʁ ɤɨɞ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ  ɩɪɟɞɢɤɬɢɜɚɧ ɡɚ ʃɟɝɨɜɨ 

ɞɚʂɟ ɩɨɝɨɪɲɚʃɟ (41, 46). 

ɂɫɬɪɚɠɢɜɚʃɟ ɢɬɚɥɢʁɚɧɫɤɢɯ ɢɫɬɪɚɠɢɜɚɱɚ ɫɩɪɨɜɟɞɟɧɨ  ɧɚ ɩɚɰɢʁɟɧɬɢɦɚ ɫɚ ɊɊ Ɇɋ, ɤɚɨ ɢ 

ɢɫɬɪɚɠɢɜɚʃɟ ɫɩɪɨɜɟɞɟɧɨ ɭ Шɩɚɧɢʁɢ ɧɚ ɫɥɢɱɧɨɦ ɭɡɨɪɤɭ, ɧɢɫɭ ɭɫɬɚɧɨɜɢɥɚ ɛɢɥɨ ɤɚɤɜɭ 

ɩɨɜɟɡɚɧɨɫɬ ɩɪɢɫɭɫɬɜɚ ε4 ɚɥɟɥɚ ɫɚ ɭɤɭɩɧɢɦ ɤɨɝɧɢɬɢɜɧɢɦ ɫɬɚɬɭɫɨɦ ɧɢɬɢ ɞɨɦɟɧ 

ɫɩɟɰɢɮɢɱɧɢɦ ɨɲɬɟʄɟʃɟɦ (66, 99).  ɋɥɢɱɚɧ ɪɟɡɭɥɬɚɬ ɞɚɥɚ ʁɟ ɢ ɤɚɧɚɞɫɤɚ ɫɬɭɞɢʁɚ ɤɨʁɚ ʁɟ 

ɭɤʂɭɱɢɥɚ ɢ ɉɉ Ɇɋ ɢ ɋɉ Ɇɋ ɛɨɥɟɫɧɢɤɟ (98).  Ɉɞɫɭɫɬɜɨ ɩɨɜɟɡɚɧɨɫɬɢ ɭ ɫɬɭɞɢʁɢ 

Portaccio ɢ ɫɚɪ. ɬɚɤɨђɟ ʁɟ ɩɨɬɜɪђɟɧɨ ɤɚɞɚ ɫɭ ɧɚɥɚɡɢ ɤɨɪɢɝɨɜɚɧɢ ɭ ɨɞɧɨɫɭ ɧɚ ɩɚɪɚɦɬɟɪɟ 

ɆɊ ɩɪɟɝɥɟɞɚ (66). 

Ʉɚɞɚ ɫɦɨ ɭ ɧɚɲɟɦ ɪɚɞɭ, ɩɪɚɬɢɥɢ ɪɟɡɭɥɬɚɬɟ ɩɨʁɟɞɢɧɚɱɧɢɯ ɬɟɫɬɨɜɚ ɤɚɨ ɢ ɭɫɩɟɲɧɨɫɬ ɧɚ 

ɩɨʁɟɞɢɧɚɱɧɢɦ ɬɟɫɬɨɜɢɦɚ, ɧɢɫɦɨ ɭɨɱɢɥɢ ɡɧɚɱɚʁɧɟ ɪɚɡɥɢɤɟ ɭ ɞɢɫɬɪɢɛɭɰɢʁɢ ε4 ɚɥɟɥɚ 

(Ɍɚɛɟɥɚ 10). Ⱦɚɤɥɟ, ɧɟɫɭɩɟɲɧɨɫɬ ɭ ɛɢɥɨ ɤɨɦ ɢɫɩɢɬɢɜɚɧɨɦ ɞɨɦɟɧɭ ɤɨɝɧɢɰɢʁɟ ɭ ɧɚɲɟɦ 

ɭɡɨɪɤɭ ɧɢʁɟ ɛɢɥɚ ɡɧɚɱɚʁɧɢʁɟ ɩɨɜɟɡɚɧɚ ɫɚ ɩɪɢɫɭɫɬɜɨɦ ε4 ɚɥɟɥɚ, ɩɪɢ ɱɟɦɭ ɫɦɨ ɩɨɫɟɛɧɭ 

ɩɚɠʃɭ ɭɫɦɟɪɢɥɢ ɧɚ ɦɟɦɨɪɢʁɫɤɭ ɝɪɭɩɭ ɬɟɫɬɨɜɚ. Ɋɚɡɥɢɤɚ ɦɟђɭ ɩɨɥɨɜɢɦɚ ɭ ɩɨɝɥɟɞɭ 

ɭɫɩɟɲɧɨɫɬɢ ɭ ɩɨʁɟɞɢɧɢɦ ɤɨɝɧɢɬɢɜɧɢɦ ɞɨɦɟɧɢɦɚ ɭ ɨɞɧɨɫɭ ɧɚ ɩɨɫɟɞɨɜɚʃɟ ε4 ɚɥɟɥɚ ɤɨʁɚ 

ʁɟ ɞɨɛɢʁɟɧɚ ɭ ɪɚɞɭ Savettieri ɢ ɫɚɪ, ɭ ɧɚɲɟɦ ɪɚɞɭ ɧɢʁɟ ɩɨɫɟɛɧɨ ɢɫɩɢɬɢɜɚɧɚ ɢɦɚʁɭʄɢ ɭ 
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ɜɢɞɭ ɱɢʃɟɧɢɰɭ ɞɚ ɬɚɤɚɜ ɡɚɤʂɭɱɚɤ ɧɟ ɛɢ ɢɦɚɨ ɞɨɜɨʂɧɭ ɫɧɚɝɭ ɨɛɡɢɪɨɦ ɧɚ ɞɨɞɚɬɧɨ 

ɪɟɞɭɤɨɜɚɧ ɛɪɨʁ ɢɫɩɢɬɚɧɢɤɚ (197).  

ɍɡɟɜɲɢ ɭ ɨɛɡɢɪ ɫɜɟ ɧɚɜɟɞɟɧɨ, ɪɟɡɭɥɬɚɬɢ ɧɚɲɟ ɨɩɫɟɪɜɚɰɢʁɟ ɧɚɥɚɡɢɥɢ ɛɢ ɫɟ ɧɟɝɞɟ ɢɡɦɟђɭ 

ɞɨɫɚɞɚɲʃɢɯ ɧɚɥɚɡɚ ɤɨʁɢ ɧɢɫɭ ɫɬɪɢɤɬɧɨ ɚɪɝɭɦɟɧɬɨɜɚɥɢ ɫɬɚɜɨɜɟ ɧɢ „ɡɚ“ ɧɢ „ɩɪɨɬɢɜ“ 

ɞɨɩɪɢɧɨɫɚ ɢ ɡɧɚɱɚʁɚ ε4 ɚɥɟɥɚ ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ ɭ ɧɚɫɬɚɧɤɭ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɭ Ɇɋ. 

Ɇɢ ɫɦɨ ɭɫɬɚɧɨɜɢɥɢ ɡɧɚɱɚʁɧɢʁɟ ɱɟɲʄɭ ɡɚɫɬɭɩʂɟɧɨɫɡ ε4 ɦɟђɭ ɩɚɰɢʁɟɧɬɢɦɚ ɤɨʁɢ ɫɭ ɢɦɚɥɢ  

ɤɨɝɧɢɬɢɜɧɢ ɞɟɮɢɰɢɬ ɛɥɚɠɟɝ ɫɬɟɩɟɧɚ ɭ ɨɞɧɨɫɭ ɧɚ ɩɚɰɢʁɧɟɬɟ ɤɨʁɢ ɧɢɫɭ ɢɦɚɥɢ  

ɤɨɝɧɢɬɢɜɧɢ ɩɨɪɟɦɟʄɚʁ, ɲɬɨ ɢɯ ɦɨɠɞɚ ɱɢɧɢ ɨɫɟɬʂɢɜɢʁɢɦ ɡɚ ɛɭɞɭʄɟ ɨɲɬɟʄɟʃɟ.  ɋɚ ɞɪɭɝɟ 

ɫɬɪɚɧɟ ɧɢɫɦɨ ɭɫɬɚɧɨɜɢɥɢ ɞɚ ʁɟ ε4 ɛɢɨ ɩɨɜɟɡɚɧ ɫɚ ɥɨɲɢʁɢɦ ɩɨɫɬɢɝɧɭʄɢɦɚ ɭ ɞɨɦɟɧɭ 

ɦɟɦɨɪɢʁɟ ɧɢɬɢ ɭ ɞɪɭɝɢɦ ɩɨʁɟɞɢɧɚɱɧɢɦ ɞɨɦɟɧɢɦɚ. ɇɟɤɨɧɡɢɫɬɟɧɬɧɨɫɬ ɭ ɩɨɝɥɟɞɭ 

ɪɟɡɭɥɬɚɬɚ ɞɨɫɚɞɚɲʃɢɯ ɢɫɩɢɬɢɜɚʃɚ ɥɟɠɢ ɡɧɚɬɧɢɦ ɞɟɥɨɦ ɭ ɪɚɡɥɢɱɢɬɢ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚɦɚ 

ɭɡɨɪɚɤɚ ɢɫɩɢɜɚɧɢɯ ɛɨɥɟɫɧɢɤɚ. ɉɨ ɬɨɦ ɩɢɬɚʃɭ, ɢɫɩɢɬɚɧɢɰɢ ɭ ɧɚɲɨʁ ɤɨɯɨɪɬɢ ɫɭ 

ɭɧɢɮɨɪɦɧɢ ɩɨ ɬɨɤɭ ɛɨɥɟɫɬɢ ɊɊɆɋ, ɫɪɟɞʃɟ ɫɬɚɪɨɫɬɢ γ7.01 ɝɨɞ. ɫɚ ɧɢɠɢɦ ɫɬɟɩɟɧɨɦ 

ɨɧɟɫɩɨɫɨɛʂɟɧɨɫɬɢ (ɫɪɟɞʃɢ EDSS ɫɤɨɪ β.56) ɩɪɢɛɥɢɠɧɨ ɢɫɩɢɬɚɧɢɰɢɦɚ ɲɩɚɧɫɤɟ ɢ 

ɢɬɚɥɢʁɚɧɫɤɟ ɫɬɭɞɢʁɟ, ɦɚɞɚ ʁɟ ɝɪɭɩɚ Portaccio ɢ ɫɚɪ. ɢɦɚɥɚ ɧɢɠɢ ɩɪɨɫɟɱɧɢ EDSS ɫɤɨɪ 

(EDSS 1.7) (66,99).                                                                                                                     

ɋɚ ɞɪɭɝɟ ɫɬɪɚɧɟ ɫɬɭɞɢʁɟ Shi-ɚ i Parmetner-ɚ, ɤɨʁɟ ɫɭ ɫɭ ɭɫɬɚɧɨɜɢɥɟ ɩɨɜɟɡɚɧɨɫɬ ε4 ɫɚ 

ɤɨɝɧɢɬɢɜɧɢɦ ɨɲɬɟʄɟʃɟɦ ɭɜɪɫɬɢɥɟ ɫɭ ɢ ɢɫɩɢɬɚɧɢɤɟ ɫɚ ɉɉ Ɇɋ ɢ ɋɉ Ɇɋ, ɫɚ ɧɟɲɬɨ 

ɜɟʄɢɦ ɫɬɟɩɟɧɨɦ ɮɭɧɤɰɢɨɧɚɥɧɨɝ ɞɟɮɢɰɢɬɚ ɢ ɢ ɫɬɚɪɢʁɟ ɠɢɜɨɬɧɟ ɞɨɛɢ  (92,195).       

ɋɬɭɞɢʁɚ Shi-ɚ ɤɨʁɚ ʁɟ ɛɨɥɟɫɧɢɤɟ ɡɚɬɢɦ ɩɪɨɫɩɟɤɬɢɜɧɨ ɩɪɚɬɢɥɚ ɬɨɤɨɦ ɝɨɞɢɧɭ ɞɚɧɚ ɭɤɚɡɚɥɚ 

ʁɟ ɧɚ ɢɡɪɚɡɢɬɢʁɟ ɤɨɝɧɢɬɢɜɧɨ ɩɨɝɨɪɲɚʃɟ ɤɨɞ ɧɨɫɢɥɚɰɚ ε4 ɚɥɟɥɚ (93). 

ɋɜɚɤɚɤɨ ɞɚ ɫɟ ɧɚɥɚɡɢ ɦɨɪɚʁɭ ɫɚɝɥɟɞɚɜɚɬɢ ɭ ɲɢɪɟɦ ɤɨɧɬɟɤɫɬɭ ɭɤʂɭɱɭʁɭʄɢ ɢ ɱɢɧɢɨɰɟ ɤɨʁɢ 

ɫɚ ɫɜɨʁɟ ɫɬɪɚɧɟ ɞɨɩɪɢɧɨɫɟ ɤɨɝɧɢɬɢɜɧɨɦ ɨɲɬɟʄɟʃɭ ɭ ɛɭɞɭʄɢɦ ɛɨʂɟ ɤɨɧɬɪɨɥɢɫɚɧɢɦ 

ɫɬɭɞɢʁɚɦɚ. Ɉɧɨ ɲɬɨ ʁɟ  ɩɨɫɟɛɧɨ  ɜɚɠɧɨ ʁɟ ɩɪɚʄɟʃɟ ɨɜɢɯ ɛɨɥɟɫɧɢɤɚ ɤɪɨɡ ɜɪɟɦɟ ɨɛɡɢɪɨɦ 

ɞɚ ʁɟ ε4 ɚɥɟɥ ɭɞɪɭɠɟɧ ɫɚ ɩɨɜɟʄɚɧɢɦ ɪɢɡɨɤɨɦ ɡɚ ɪɚɡɜɨʁ ȺȾ ɩɨɫɟɛɧɨ ɭ ɨɫɨɛɚ ɫɚ 

ɚɦɧɟɫɬɢɱɤɢɦ ɛɥɚɝɢɦ ɤɨɝɧɢɬɢɜɧɢɦ ɩɨɪɟɦɟʄɚʁɟɦ, ɲɬɨ ɧɟ ɢɫɤʂɭɱɭʁɟ ɦɨɝɭʄɧɨɫɬ ɞɚ ɫɭ ɢ ε4 

ɧɨɫɢɨɰɢ ɦɟђɭ Ɇɋ ɩɚɰɢʁɟɧɬɢɦɚ ɫɚ ɤɨɝɧɢɬɢɜɧɢɦ ɩɨɪɟɦɟʄɚʁɟɦ, ɧɚ ɩɨɫɥɟɬɤɭ ɩɪɟɞɨɞɪɟђɟɧɢ 

ɞɚ ɪɚɡɜɢʁɭ ȺȾ ɧɟɡɚɜɢɫɧɨ ɢɥɢ ɩɚɤ ɭɞɪɭɠɟɧɨ ɫɚ ɜɟʄ ɩɨɫɬɨʁɟʄɢɦ ɨɲɬɟʄɟʃɟɦ ɤɨʁɟ ɧɨɫɢ Ɇɋ. 
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5.6  ɉɨɪɟɦɟʄɚʁ ɦɟɬɚɛɨɥɢɡɦɚ ɝɥɭɤɨɡɟ ɢ ɢɧɫɭɥɢɧɚ ɭ ɦɭɥɬɢɩɥɨʁ ɫɤɥɟɪɨɡɢ 

Ɂɧɚɱɚʁ ɢɧɫɭɥɢɧɚ ɭ ɦɧɨɝɢɦ ɮɭɧɤɰɢʁɚɦɚ ɭ ɐɇɋ  ɩɨɫɥɟɞʃɢɯ ɝɨɞɢɧɚ ɛɭɞɢ ɜɟɥɢɤɨ 

ɢɧɬɟɪɟɫɨɜɚʃɟ ɢɫɬɪɚɠɢɜɚɱɚ.  Ɋɟɡɭɥɬɚɬɢ ɢɫɬɪɚɠɢɜɚʃɚ ɧɟɞɜɨɫɦɢɫɥɟɧɨ ɢɫɬɢɱɭ ɩɨɜɟɡɚɧɨɫɬ 

ɂɊ ɢ ȾɆ ɬɢɩ β ɫɚ ɤɨɝɧɢɬɢɜɧɢɦ ɨɲɬɟʄɟʃɟɦ ɢ ɩɨɜɟʄɚɧɢɦ ɪɢɡɢɤɨɦ ɡɚ ɧɚɫɬɚɧɚɤ ȺȾ ɚɥɢ 

ɢɫɬɢɱɭ ɜɟɡɭ ɢ ɫɚ ɞɪɭɝɢɦ ɧɟɭɪɨɞɟɝɟɧɟɪɚɬɢɜɧɢɦ ɨɛɨʂɟʃɢɦɚ (119,126, 128,134,135).                                             

ɋɚ ɞɪɭɝɟ ɫɬɪɚɧɟ ɧɚɜɨɞɢ ɫɟ ɞɚ ʁɟ ɫɢɫɬɟɦɫɤɚ ɯɪɨɧɢɱɧɚ ɢɧɮɥɚɦɚɰɢʁɚ ɭɩɥɟɬɟɧɚ ɭ ɩɚɬɨɝɟɧɟɡɭ 

ɂɊ. ɉɪɢɦɟʄɟɧɨ ʁɟ ɞɚ ɨɤɫɢɞɚɬɢɜɧɢ ɫɬɪɟɫ ɡɚɩɪɚɜɨ ɜɨɞɢ ɭ ɫɬɚʃɟ ɂɊ ɩɪɨɦɨɜɢɲɭʄɢ 

ɟɤɫɩɪɟɫɢʁɭ ɩɪɨɢɧɮɥɚɦɚɬɨɪɧɢɯ ɰɢɬɨɤɢɧɚ ɤɨʁɢ ɪɟɞɭɤɭʁɭ ɢɧɫɭɥɢɧɫɤɭ ɫɟɧɡɢɬɢɜɧɨɫɬ. 

ɂɧɫɭɥɢɧɫɤɟ ɚɛɧɨɪɦɚɥɧɨɫɬɢ ɬɚɤɨђɟ, ɞɨɩɪɢɧɨɫɟ ɩɨʁɚɱɚɜɚʃɭ ɢɧɮɥɚɦɚɬɨɪɧɨɝ ɨɞɝɨɜɨɪɚ ɢ 

ɞɨɩɪɢɧɨɫɟ ɨɤɫɢɞɚɬɢɜɧɨɦ ɫɬɪɟɫɭ. ɂɊ ɩɪɚɬɢ ɦɧɨɝɚ ɚɭɬɨɢɦɭɧɚ ɨɛɨʂɟʃɚ  (139,198, 

199,200).  

Koɞ ɛɨɥɟɫɧɢɤɚ ɫɚ ɫɢɫɬɟɦɫɤɢɦ ɟɪɢɬɟɦɫɤɢɦ ɥɭɩɭɫɨɦ ʁɟ ɢɫɬɚɤɧɭɬɚ ɩɨɜɟɡɚɧɨɫɬ ɢ ɦɨɝɭʄɚ 

ɭɥɨɝɚ ɚɞɢɩɨɰɢɬɨɤɢɧɚ ɭ ɩɚɬɨɮɢɡɢɨɥɨɝɢʁɢ ɂɊ, ɞɨɤ ʁɟ ɭ ɪɟɭɦɚɬɨɢɞɧɨɦ ɚɪɬɪɢɬɢɫɭ (ɊȺ) 

ɭɨɱɟɧɚ ɩɨɜɟɡɚɧɨɫɬ ɫɟɪɨɩɨɡɢɬɢɜɧɨɫɬɢ ɡɚ ɪɟɭɦɚɬɨɢɞɧɢ ɮɚɤɬɨɪ ɢ ɚɧɬɢ ɰɢɬɪɭɥɢɧɫɤɚ 

ɚɧɬɢɬɟɥɚ (199, 200). ɍɫɬɚɧɨɜʂɟɧɚ ʁɟ ɩɨɜɟʄɚɧɚ ɩɪɨɞɭɤɰɢʁɚ ɢɧɫɭɥɢɧɚ ɭ ɝɪɭɩɢ ɛɨɥɟɫɧɢɤɚ 

ɫɚ ɊA, ɬɟ ʁɟ ɩɨɫɬɚɜʂɟɧɨ  ɞɚ ɛɢ ɡɚʁɟɞɧɢɱɤɢ ɨɤɢɞɚɱ ɚɭɬɨɢɦɭɧɨɫɬɢ  ɦɨɝɚɨ ɞɨɩɪɢɧɟɬɢ ɢ 

ɫɬɜɚɪɚʃɭ ɚɧɬɢɬɟɥɚ ɭɫɦɟɪɟɧɢɯ ɧɚ ɢɧɫɭɥɢɧɫɤɢ ɪɟɰɟɩɬɨɪ  ɞɨɜɨɞɟʄɢ ɞɨ ɂɊ, ɩɪɟ ɧɟɝɨ 

ɞɟɫɬɪɭɤɰɢʁɚ ȕ ʄɟɥɢʁɚ (200). 

Ɇɋ ɭ ɫɜɨʁɨʁ ɩɚɬɨɝɟɧɟɡɢ ɨɛʁɟɞɢʃɭʁɟ ɢɧɮɥɚɦɚɬɨɪɧɟ ɢ ɧɟɭɪɨɞɟɝɟɧɟɪɚɬɢɜɧɟ ɩɪɨɰɟɫɟ ɢ ɭ 

ɪɚɡɜɨʁɭ ɫɜɨʁɟ ɯɟɬɟɪɨɝɟɧɟ ɤɥɢɧɢɱɤɟ ɫɥɢɤɟ, ɝɞɟ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ ɦɨɠɟ ɧɚɫɬɚɬɢ ɛɢɥɨ 

ɤɚɞɚ ɢ ɩɪɟɞɫɬɚɜʂɚɬɢ ɩɪɨɦɢɧɟɧɬɧɢ ɫɢɦɩɬɨɦ. 

ɋɜɟ ɡɚʁɟɞɧɨ ɧɚɦɟʄɟ ɩɢɬɚʃɟ ɞɚ ɥɢ ɫɭ ɨɛɨɥɟɥɢ ɨɞ  Ɇɋ ɭ ɩɨɜɟʄɚɧɨɦ ɪɢɡɢɤɭ ɡɚ ɧɚɫɬɚɧɚɤ 

ɩɨɪɟɦɟʄɚʁɚ ɦɟɬɚɛɨɥɢɡɦɚ ɢɧɫɭɥɢɧɚ ɢ ɝɥɭɤɨɡɟ, ɤɚɨ ɢ ɞɚ ɥɢ ɢɫɬɨɜɪɟɦɟɧɨ ɩɪɢɫɭɫɬɜɨ ɨɜɢɯ 

ɩɨɪɟɦɟʄɚʁɚ ɭ Ɇɋ ɭɬɢɱɟ ɧɚ ɤɥɢɧɢɱɤɟ ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ ɛɨɥɟɫɬɢ, ɩɪɟ ɫɜɟɝɚ ɞɚ ɥɢ 

ɦɨɞɢɮɢɤɭʁɟ ɫɬɟɩɟɧ ɢ ɨɛɪɚɡɚɰ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ. 

ɋɦɚʃɟɧɚ ɮɢɡɢɱɤɚ ɚɤɬɢɜɧɨɫɬ, ɱɟɫɬɚ ɭɩɨɬɪɟɛɚ ɤɨɪɬɢɤɨɫɬɟɪɨɢɞɚ ɭ ɥɟɱɟʃɭ ɪɟɥɚɩɫɚ ɤɚɨ ɢ 

ɫɚɦɚ ɢɦɭɧɨɦɨɞɭɥɚɬɨɪɧɚ ɬɟɪɚɩɢʁɚ IFNȕ ɞɨɩɪɢɧɨɫɟ ɪɢɡɢɤɭ ɡɚ ɧɚɫɬɚɧɚɤ ɂɊ 

(141,143,144,201).  

ɍ ɩɪɨɬɟɤɥɟ ɞɜɟ ɝɨɞɢɧɟ ɨɛʁɚɜʃɟɧɢ ɫɭ ɪɟɡɭɥɬɚɬɢ ɫɜɟɝɚ ɞɜɟ ɫɭɞɢʁɟ ɭ ɤɨʁɢɦɚ ɫɟ ɧɚɜɨɞɢ ɞɚ ʁɟ 

ɤɨɞ ɛɨɥɟɫɧɢɤɚ ɫɚ Ɇɋ ɭɨɱɟɧɚ  ɜɟʄɭ ɭɱɟɫɬɚɥɨɫɬ ɂɊ ɢ ɱɚɤ β.5 ɩɭɬɚ ɜɟʄɚ ɲɚɧɫɚ ɞɚ ɪɚɡɜɢʁɭ 

ɂɊ  ɭ ɨɞɧɨɫɭ ɧɚ ɡɞɪɚɜɟ ɢɫɩɢɬɚɧɢɤɟ, ɬɚɤɨђɟ ʁɟ ɤɨɞ ɧɨɜɨɞɢʁɚɝɧɨɫɬɢɤɨɜɚɧɢɯ ɛɨɥɟɫɧɢɤɚ ɫɚ 

Ɇɋ ɩɪɢɦɟʄɟɧɚ ɯɢɩɟɪɢɧɫɭɥɢɧɟɦɢʁɚ ɢ ɫɦɚʃɟɧɚ ɂɋ (139,140). 
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ɇɟɞɚɜɧɨ ɨɛʁɚɜʂɟɧɢ ɩɪɟɥɢɦɢɧɚɪɧɢ ɪɟɡɭɥɬɚɬɚ ɧɚɲɟɝ ɢɫɬɪɚɠɢɜɚʃɚ ɭɤɚɡɚɥɢ ɫɭ ɩɨ ɩɪɜɢ 

ɩɭɬ ɧɚ  ɩɨɫɬɨʁɚʃɟ ɂɊ ɭ ɩɪɢɪɨɞɧɨɦ ɬɨɤɭ Ɇɋ, ɤɨɞ ɨɛɨɥɟɥɢɯ ɫɚ ɊɊ ɮɨɪɦɨɦ ɛɨɥɟɫɬɢ ɤɨʁɢ 

ɧɢɫɭ ɥɟɱɟɧɢ ɧɢ ʁɟɞɧɢɦ ɜɢɞɨɦ  ɬɟɪɚɩɢʁɟ ɤɨʁɚ ɦɟʃɚ ɩɪɢɪɨɞɧɢ ɬɨɤ ɛɨɥɟɫɬɢ (142).  

 

ɍ ɠɟʂɢ ɡɚ ɛɨʂɨɦ ɟɤɫɩɥɨɪɚɰɢʁɨɦ  ɩɨɪɟɦɟʄɚʁɚ ɝɥɭɤɨɡɧɨɝ ɦɟɬɚɛɨɥɢɡɦɚ ɭ Ɇɋ ɭ ɨɜɨɦ 

ɢɫɬɪɚɠɢɜɚʃɭ ɩɪɢɦɟɧɢɥɢ ɫɦɨ ɈȽɌɌ ɬɟɫɬ ɤɨɞ ɫɜɢɯ ɢɫɩɢɬɚɧɢɤɚ, ɤɚɤɨ ɛɢ ɫɦɨ ɫɬɟɤɥɢ ɭɜɢɞ 

ɭ ɬɨ ɤɚɤɜɚ ʁɟ ɝɥɭɤɨɡɧɚ ɬɨɥɟɪɚɧɰɢʁɚ, ɢɧɫɭɥɢɧɫɤɢ ɨɞɝɨɜɨɪ ɧɚ ɫɬɢɦɭɥɚɰɢʁɭ ɝɥɭɤɨɡɨɦ  ɤɚɨ ɢ 

ɫɟɧɡɢɬɢɜɧɨɫɬ ɩɟɪɢɮɟɪɧɢɯ ɬɤɢɜɚ ɧɚ ɢɧɫɭɥɢɧ. 

 
ɍ ɧɚɲɨʁ ɝɪɭɩɢ ɢɫɩɢɬɚɧɢɤɚ ɨɞ 81 ɛɨɥɟɫɧɢɤɚ ɫɚ ɊɊɆɋ, ɧɚɪɭɲɟɧɭ ɝɥɭɤɨɡɧɭ ɬɨɥɟɪɚɧɰɢʁɭ 

(ȽɌ) ɢɫɩɨʂɢɥɨ ʁɟ  β4,69 % (Ɍɚɛɟɥɚ 1). 

Ȼɨɥɟɫɧɢɰɢ ɤɨʁɢ ɫɭ ɩɚɬɨɥɨɲɤɢ ɬɨɥɟɪɢɫɚɥɢ ɝɥɭɤɨɡɭ ɛɢɥɢ ɫɭ ɡɧɚɱɚʁɧɨ ɫɬɚɪɢʁɢ ɢ ɢɦɚɥɢ ɫɭ 

ɡɧɚɱɚʁɧɨ ɜɟʄɢ ȿDSS ɫɤɨɪ (Ɍɚɛɟɥɚ 11). 

ɉɨɡɧɚɬɨ ʁɟ ɞɚ ɫɬɚɪɢʁɚ ɠɢɜɨɬɧɚ ɞɨɛ ɞɨɩɪɢɧɨɫɢ ɧɚɫɬɚɧɤɭ ɩɨɪɟɦɟʄɚʁɚ ɬɨɥɟɪɚɧɰɢʁɟ ɝɥɭɤɨɡɟ, 

ɤɚɨ ɢ ɤɨɞ ɧɚɲɢɯ ɛɨɥɟɫɧɢɤɚ, ɚ ɞɚ ʁɟ ɩɨɪɟɦɟʄɚʁ ɬɨɥɟɪɢɫɚʃɚ ɝɥɭɤɨɡɟ ɭɞɪɭɠɟɧ  ɫɚ ɜɢɫɨɤɢɦ 

ɪɢɡɢɤɨɦ ɡɚ ɧɚɫɬɚɧɚɤ ȾɆ ɬɢɩ β (203, 204). 

ȼɟʄɚ ɜɪɟɞɧɨɫɬ  ȿDSS ɫɤɨɪɚ ɭɩɭʄɭʁɟ ɧɚ ɬɟɠɢ ɫɬɟɩɟɧ ɨɧɟɫɩɨɫɨɛʂɟɧɨɫɬɢ ɤɨʁɢ ʁɟ ɫɤɨɩɱɚɧ 

ɫɚ ɫɦɚʃɟɧɨɦ ɮɢɡɢɱɤɨɦ ɚɤɬɢɜɧɨɲʄɭ ɲɬɨ ɫɚ ɫɜɨʁɟ ɫɬɪɚɧɟ ɩɨɤɪɟʄɟ ɱɢɬɚɜ ɧɢɡ 

ɩɚɬɨɮɢɡɢɨɥɨɲɤɢɯ ɞɟɲɚɜɚʃɚ  ɤɨʁɚ  ɞɨɜɨɞɟ ɞɨ ɫɦɚʃɟɧɟ ɂɋ ɢ ɝɥɭɤɨɡɧɟ ɢɧɬɨɥɟɪɚɧɰɢʁɟ. 

Ɉɫɨɛɟ ɤɨʁɟ ɢɦɚʁɭ ɢɡɨɥɨɜɚɧ ɩɨɪɟɦɟʄɚʁ ȽɌ ɢɦɚʁɭ ɭɦɟɪɟɧɭ ɢɥɢ ɜɪɥɨ ɢɡɪɚɠɟɧɭ ɂɊ ɭ 

ɦɢɲɢʄɢɦɚ. Ɇɨɝɭʄɟ ʁɟ ɞɚ ɛɢ ɦɟɯɚɧɢɡɦɢ ɧɚ ɧɢɜɨɭ ɫɚɦɢɯ ɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ ɤɚɨ ɲɬɨ ʁɟ 

ɫɦɚʃɟɧɚ ɫɟɧɡɢɬɢɜɧɨɫɬ ɧɚ ɢɧɫɭɥɢɧ, ɪɟɞɭɤɨɜɚɧɚ ɢɧɫɭɥɢɧɫɤɚ ɫɢɝɧɚɥɢɡɚɰɢʁɚ ɤɚɨ ɢ 

ɧɚɪɭɲɟɧ ɟɧɟɪɝɟɬɫɤɢ ɦɟɬɚɛɨɥɢɡɚɦ ɭ ʄɟɥɢʁɚɦɚ ɦɨɝɥɢ ɞɨɩɪɢɧɟɬɢ ɩɨɪɟɦɟʄɚʁɭ ȽɌ ɭ Ɇɋ 

ɧɟɡɚɜɢɫɧɨ ɨɞ ɫɦɚʃɟɧɟ ɮɢɡɢɱɤɟ ɚɤɬɢɜɧɨɫɬɢ (205). 

ɉɨɞɚɰɢ ɢɡ ɥɢɬɟɪɚɬɭɪɟ ɤɨʁɢ ɝɨɜɨɪɟ ɨ ɩɪɟɜɚɥɟɧɰɢʁɢ ɧɚɪɭɲɟɧɟ ɝɥɭɤɨɡɧɟ ɬɨɥɟɪɚɧɰɢʁɟ ɢ ȾɆ 

ɬɢɩ β ɭ Ɇɋ ɫɭ ɧɟɤɨɧɡɢɫɬɟɧɬɧɢ (206, 207, 208). 

ɇɟɤɨɥɢɤɨ ɫɬɭɞɢʁɚ ɢɡɧɟɥɨ ʁɟ ɡɚɤʂɭɱɤɟ ɧɚ ɨɫɧɨɜɭ ɩɪɨɰɟɧɟ ɛɚɡɚɥɧɢɯ ɤɨɧɰɟɧɬɪɚɰɢʁɚ 

ɝɥɭɤɨɡɟ  ɲɬɨ ɧɟ ɞɚʁɟ ɚɞɟɤɜɚɬɧɭ  ɩɪɨɰɟɧɭ ɩɨɫɬɨʁɚʃɚ ɧɚɪɭɲɟɧɟ ȽɌ ɭ ɨɞɧɨɫɭ ɧɚ βh ɈȽɌɌ 

(209, 210). 

ɇɟɞɚɜɧɨ ɨɛʁɚɜʂɟɧɢ ɪɟɡɭɥɬɚɬɢ ɛɟɥɝɢʁɫɤɟ ɫɬɭɞɢʁɟ Wens-ɚ ɢ ɫɚɪɚɞɧɢɤɚ, ɭɤɚɡɚɥɢ ɫɭ ɞɚ ɭ 

ɭɡɨɪɤɭ ɨɞ ɬɚɤɨђɟ 81 ɛɨɥɟɫɧɢɤɚ ɫɚ Ɇɋ ɝɞɟ ɫɭ 65% ɱɢɧɢɥɢ ɛɨɥɟɫɧɢɰɢ ɫɚ ɊɊ ɮɨɪɦɨɦ ɚ 

γ5% ɛɨɥɟɫɧɢɰɢ ɫɚ ɩɪɨɝɪɟɫɢɜɧɨɦ Ɇɋ, ɧɚ ɨɫɧɨɜɭ ɈȽɌɌ-ɚ,  11% ɛɨɥɟɫɧɢɤɚ ɫɚ Ɇɋ ʁɟ 

ɢɦɚɥɨ ɨɲɬɟʄɟɧɭ ɝɥɭɤɨɡɧɭ ɬɨɥɟɪɚɧɰɢʁɭ ɲɬɨ ʁɟ ɛɢɥɨ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɜɢɲɟ ɭ ɨɞɧɨɫɭ 

ɧɚ ɩɨɩɭɥɚɰɢʁɭ ɡɞɪɚɜɢɯ (205). 
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Ⱦɢɡɚʁɧ ɧɚɲɟ ɫɬɭɞɢʁɟ ɧɢʁɟ ɩɨɞɪɚɡɭɦɟɜɚɨ ɩɨɫɬɨʁɚʃɟ ɤɨɧɬɪɨɥɧɟ ɝɪɭɩɟ ɢɫɩɢɬɚɧɢɤɚ ɚɥɢ ʁɟ 

ɡɚɫɬɭɩʂɟɧɨɫɬ ɛɨɥɟɫɧɢɤɚ ɫɚ ɨɲɬɟʄɟɧɨɦ ȽT ɛɢɥɚ ɜɟʄɚ ɭ ɨɞɧɨɫɭ ɧɚ ɧɚɥɚɡ Wensa ɢ ɫɚɪ.  ɢ 

ɜɪɥɨ ɫɥɢɱɧɚ ɧɚɥɚɡɭ ɉɟɧɫɨɜɟ ɢ ɫɚɪ. ɤɨʁɢ ɫɭ ɧɚɪɭɲɟɧɭ ȽɌ ɞɟɬɟɤɬɨɜɚɥɢ ɤɨɞ β6,γ% 

ɧɨɜɨɞɢʁɚɝɧɨɫɬɢɤɨɜɚɧɢɯ ɛɨɥɟɫɧɢɤɚ ɫɚ Ɇɋ 140, 205).  

 ɍ ɫɬɭɞɢʁɢ Mahler ɢ ɫɚɪ ɧɚ ɦɚɥɨɦ ɭɡɨɪɤɭ ɨɞ 16 ɛɨɥɟɧɢɤɚ ɫɚ Ɇɋ, ɧɚɤɨɧ ɈȽɌɌ-ɚ  ɧɢʁɟ 

ɭɫɬɚɧɨɜʂɟɧɚ ɩɚɬɨɥɨɲɤɚ ȽɌ ɧɢ ɤɨɞ ʁɟɞɧɨɝ ɛɨɥɟɫɧɢɤɚ (138). 

ɍ ɧɚɲɟɦ ɩɪɟɞɯɨɞɧɨɦ ɢɫɬɪɚɠɢɜɚʃɭ ɭ ɝɪɭɩɢ ɧɟɥɟɱɟɧɢɯ ɛɨɥɟɫɧɢɤɚ ɫɚ ɊɊɆɋ ɩɨɤɚɡɚɧɨ ʁɟ 

ɞɚ ɫɭ ɩɚɰɢʁɟɧɬɢ ʁɟɞɧɚɤɨ ɞɨɛɪɨ ɬɨɥɟɪɢɫɚɥɢ ɝɥɭɤɨɡɭ ɤɚɨ ɢ ɡɞɪɚɜɢ ɤɨɧɬɪɨɥɧɢ ɢɫɩɢɬɚɧɢɰɢ.  

Ɉɜɚʁ  ɪɟɡɭɥɬɚɬ ɫɜɚɤɚɤɨ ɡɚɫɥɭɠɭʁɭ ɞɚʂɭ ɩɪɨɜɟɪɭ, ɨɛɡɢɪɨɦ ɞɚ ʁɟ ɞɨɛɢʁɟɧ ɧɚ ɦɚʃɟɦ  ɛɪɨʁɭ 

ɢɫɩɢɬɚɧɢɤɚ ɢ ɞɚ ɫɭ ɤɨɧɬɪɨɥɧɭ ɝɪɭɩɭ ɱɢɧɢɥɢ ɫɚɦɨ ɡɞɪɚɜɢ ɢɫɩɢɬɚɧɢɰɢ ɦɭɲɤɨɝ ɩɨɥɚ 

(142).  

Ʉɚɞɚ ɝɨɜɨɪɢɦɨ ɨ ɩɚɪɚɦɟɬɪɢɦɚ ɤɨʁɢ ɞɟɮɢɧɢɲɭ ɂɊ ɭ ɧɚɲɟɦ ɭɡɨɪɤɭ, 19 ɛɨɥɟɫɧɢɤɚ ɨɞ 

ɭɤɭɩɧɨɝ ɛɪɨʁɚ (βγ,4%)  ʁɟ ɢɦɚɥɨ ɂɊ ɧɚ ɨɫɧɨɜɭ ɜɪɟɞɧɨɫɬɢ HOMA1-IR  ɢɧɞɟɤɫɚ (Ɍɚɛɟɥɚ 

1). ɉɨɩɭɥɚɰɢɨɧɟ ɫɬɭɞɢʁɟ ɫɩɪɨɜɟɞɟɧɟ ɭ ɪɚɡɥɢɱɢɬɢɦ ɝɟɨɝɪɚɮɫɤɢɦ ɩɨɞɪɭɱʁɢɦɚ ɭɤɚɡɚɥɟ ɫɭ 

ɧɚ ɩɨɫɬɨʁɚʃɟ ɢɡɪɚɡɢɬɢɯ ɜɚɪɢʁɚɛɢɥɧɨɫɬɢ ɭ ɝɪɚɧɢɱɧɢɦ ɜɪɟɞɧɨɫɬɢɦɚ  HOMA1-IR  ɤɨʁɟ 

ɞɟɮɢɧɢɲɭ ɂɊ (42). ɋɬɭɞɢʁɟ ɨɜɟ ɜɪɫɬɟ, ɧɚɠɚɥɨɫɬ, ɧɢɫɭ ɞɨ ɫɚɞɚ ɭɪɚђɟɧɟ ɭ ɧɚɲɨʁ 

ɩɨɩɭɥɚɰɢʁɢ ɬɟ ʁɟ ɤɨɪɢɲʄɟɧɚ ɨɩɲɬɟ ɩɪɢɯɜɚʄɟɧɚ ɝɪɚɧɢɱɧɚ ɜɪɟɞɧɨɫɬ ɡɚ ɂɊ > β.5 (119). 

Ʉɚɞɚ ʁɟ ɭ ɩɢɬɚʃɭ ɚɠɭɪɢɪɚɧɢ, ɤɨɦɩʁɭɬɟɪɫɤɢ  ɦɨɞɟɥ HOMA 2-IR ɩɪɨɰɟɧɚɬ ɡɚɫɬɭɩʂɟɧɨɫɬɢ 

ɂɊ ɩɨ ɬɨɦ ɤɪɢɬɟɪɢʁɭɦɭ ʁɟ  ʁɟ ɧɟɲɬɨ ɜɟʄɢ ɭ ɧɚɲɟɦ ɭɡɨɪɤɭ ɢ ɢɡɧɨɫɢ 48,14% (Ɍɚɛɟɥɚ 1). 

ɍ ɩɪɟɞɯɨɞɧɨɦ ɢɫɬɪɚɠɢɜɚʃɭ ɧɚɲɟɝ ɬɢɦɚ ɫɩɪɨɜɟɞɟɧɨɦ ɤɨɞ ɧɟɥɟɱɟɧɢɯ ɛɨɥɟɫɧɢɤɚ ɫɚ 

ɊɊɆɋ, ɡɚɫɬɭɩʃɟɧɨɫɬ ɂɊ ɞɟɮɢɧɢɫɚɧɚ ɩɨ ɨɜɨɦ ɤɪɢɬɟɪɢʁɭɦɭ ɢɡɪɚɠɟɧɚ HOMA1-IR 

ɢɧɞɟɤɫɨɦ ɩɨɤɚɡɚɥɚ ʁɟ ɬɪɟɧɞ ɡɧɚɱɚʁɧɨɫɬɢ ɭ ɨɞɧɨɫɭ ɧɚ ɤɨɧɬɪɨɥɧɭ ɝɪɭɩɭ ɡɞɪɚɜɢɯ 

ɢɫɩɢɬɚɧɢɤɚ. Ʉɚɞɚ ɫɭ, ɦɟђɭɬɢɦ, ɩɨɪɟђɟɧɟ ɜɪɟɞɧɨɫɬɢ ɨɛɚ ɦɨɞɟɥɚ HOMA ɢɧɞɟɤɫɚ IR, ɦɟђɭ 

ɧɚɲɢɦ ɢɫɩɢɬɚɧɢɰɢɦɚ ɤɨʁɢ ɞɟɥɟ ɢɫɬɟ ɝɟɨɝɪɚɮɫɤɟ, ɤɭɥɬɭɪɨɥɨɲɤɟ ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ ɢ 

ɫɥɢɱɧɭ ɝɟɧɟɬɫɤɭ ɩɨɡɚɞɢɧɭ,  ɩɚɰɢʁɟɧɬɢ ɫɚ Ɇɋ ɫɭ ɤɚɨ ɝɪɭɩɚ ɢɦɚɥɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ 

ɜɟʄɟ ɜɪɟɞɧɨɫɬɢ ɭ ɨɞɧɨɫɭ ɧɚ ɡɞɪɚɜɭ ɤɨɧɬɪɨɥɧɭ ɝɪɭɩɭ. Ɍɚɤɨђɟ ʁɟ ɭɬɜɪђɟɧɨ ɞɚ ɫɭ ɧɟɥɟɱɟɧɢ 

ɛɨɥɟɫɧɢɰɢ ɫɚ Ɇɋ  ɢɦɚɥɢ ɡɧɚɱɚʁɧɨ ɜɟʄɟ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɛɚɡɚɥɧɨɝ ɢɧɫɭɥɢɧɚ, ɡɧɚɱɚʁɧɢʁɢ 

ɩɨɪɚɫɬ ɢɧɫɭɥɢɧɚ ɧɚɤɨɧ ɨɩɬɟɪɟʄɟʃɚ ɝɥɭɤɨɡɨɦ ɤɚɨ ɢ ɫɧɢɠɟɧɭ ɂɋ ɭ ɨɞɧɨɫɭ ɧɚ ɡɞɪɚɜɟ 

ɢɫɩɢɬɚɧɢɤɟ (142). 

ɍ ɪɚɞɭ Oliveira ɢ ɫɚɪ. ɩɪɟɜɚɥɟɧɰɚ ɂɊ ɩɪɨɰɟʃɟɧɚ HOMA1-IR ɢɧɞɟɤɫɨɦ, ɦɟђɭ 

ɛɨɥɟɫɧɢɰɢɦɚ ɫɚ Ɇɋ ɭ ʃɟɝɨɜɨɦ ɭɡɨɪɤɭ ɤɨʁɢ ɫɭ ɱɢɧɢɥɢ ɢ ɛɨɥɟɫɧɢɰɢ ɫɚ ɊɊ Ɇɋ ɢ  

ɩɪɨɝɪɟɫɢɜɧɨɦ Ɇɋ  ɤɨʁɢ ɫɭ ɞɨɛɢʁɚɥɢ ɢɦɭɧɨɦɨɞɭɥɚɬɨɪɧɭ ɬɟɪɚɩɢʁɭ, ɢɡɧɨɫɢɥɚ ʁɟ 40%.        

Oɛɨɥɟɥɢ ɨɞ Mɋ ɫɭ ɢɦɚɥɢ ɡɧɚɱɚʁɧɨ ɜɟʄɟ ɜɪɟɞɧɨɫɬɢ ɢɧɞɟɤɫɚ ɂɊ ɭ ɨɞɧɨɫɭ ɧɚ ɡɞɪɚɜɟ 

ɢɫɩɢɬɚɧɢɤɟ (139).  
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ɉɟɧɟɫɨɜɚ ʁɟ ɭ ɫɜɨɦɚ ɢɫɬɪɚɠɢɜɚʃɭ ɨɛɭɯɜɚɬɢɥɚ ɝɪɭɩɭ ɧɟɥɟɱɟɧɢɯ ɬɟɤ ɞɢʁɚɝɧɨɫɬɢɤɨɜɚɧɢɯ 

ɊɊ Ɇɋ ɩɚɰɢʁɟɧɚɬɚ, ɫɚ ɤɪɚɬɤɢɦ ɬɪɚʁɚʃɟɦ ɛɨɥɟɫɬɢ, ɨɞɦɚɯ ɧɚɤɨɧ ɩɪɜɟ ɟɩɢɡɨɞɟ ɫɢɦɩɬɨɦɚ  

ɢ ɦɚʃɢɦ ɫɬɟɩɟɧɨɦ ɮɭɧɤɰɢɨɧɚɥɧɟ ɨɧɟɫɩɨɫɨɛʃɟɧɨɫɬɢ (ɩɪɨɫɟɱɧɢ EDSS  ɫɤɨɪ 1.1). Ɉɧɚ ɭ 

ɫɜɨɦ ɪɚɞɭ ɩɪɢɦɟʃɭʁɟ βh ɈȽɌɌ ɢ ɭ ɩɨɦɟɧɭɬɨʁ ɝɪɭɩɢ ɛɨɥɟɫɧɢɤɚ ɧɟ ɧɚɥɚɡɢ ɫɬɚɬɢɫɬɢɱɤɢ 

ɡɚɧɱɚʁɧɭ ɪɚɡɥɢɤɭ ɭ ɜɪɟɞɧɨɫɬɢɦɚ HOMA  ɢɧɞɟɤɫɚ ɂɊ ɢɡɦɟђɭ ɝɪɭɩɟ Ɇɋ ɛɨɥɟɫɧɢɤɚ ɢ 

ɡɞɪɚɜɢɯ ɚɥɢ ʁɟ ɩɨɤɚɡɚɧɨ ɞɚ ɫɭ ɛɨɥɟɫɧɢɰɢ ɫɚ Ɇɋ ɢɦɚɥɢ ɡɧɚɱɚʁɧɭ ɯɢɩɟɪɢɧɫɭɥɢɧɟɦɢʁɭ ɢ 

ɫɧɢɠɟɧɭ ɂɋ ɭ ɨɞɧɨɫɭ ɧɚ ɡɞɪɚɜɟ ɢɫɩɢɬɚɧɢɤɟ. ɋɚ ɞɪɭɝɟ ɫɬɪɚɧɟ ɧɚɲɟ ɩɪɟɞɯɨɞɧɨ 

ɢɫɬɪɚɡɢɜɚʃɟ ɭɤɚɡɭʁɟ ɧɚ ɯɢɩɟɪɢɧɫɭɥɢɧɟɦɢʁɭ, ɂɊ ɢ ɫɦɚʃɟɧɭ ɢɧɫɭɥɢɧɫɤɭ ɫɟɧɡɢɬɢɜɧɨɫɬ 

ɤɨɞ  ɨɛɨɥɟɢɯ ɨɞ Ɇɋ ɭ ɨɞɫɭɫɬɜɭ ȾɆɌ ɤɚɨ ɩɨɬɟɧɰɢʁɚɥɧɨ ɞɨɩɪɢɧɨɫɟʄɟɝ ɮɚɤɬɨɪɚ ɚɥɢ ɫɚ 

ɞɭɠɢɦ ɬɪɚʁɚʃɟɦ ɛɨɟɥɫɬɢ ɢ ɧɟɲɬɨ ɜɟʄɢɦ ȿȾɋɋ ɫɤɨɪɨɦ ɭ ɧɚɲɨʁ ɩɨɫɦɚɬɪɚɧɨʁ ɝɪɭɩɢ (140, 

142).  

Ɉɛɡɢɪɨɦ ɧɚ ɱɢʃɟɧɢɰɭ ɞɚ ɛɢ ɩɪɢɦɟɧɚ ɬɟɪɚɩɢʁɟ IFN ȕ 1b  ɦɨɝɥɚ ɛɢɬɢ ʁɟɞɚɧ ɨɞ ɮɚɤɬɨɪɚ 

ɤɨʁɢ ɞɨɩɪɢɧɨɫɟ ɧɚɫɬɚɧɤɭ ɝɥɭɤɨɡɧɟ  ɞɢɫɪɟɝɭɥɚɰɢʁɟ ɢ ɂɊ, ɲɬɨ ʁɟ ɞɟɬɚʂɧɢʁɟ ɨɛʁɚɲʃɟɧɨ ɭ  

ɭ ɭɜɨɞɭ ɨɜɨɝ ɪɚɞɚ, ɭɩɨɪɟɞɢɥɢ ɫɦɨ ɭ ɨɜɨɦ ɢɫɬɪɚɠɢɜɚʃɭ  ɩɚɪɚɦɟɬɪɟ ɦɟɬɚɛɨɥɢɡɦɚ 

ɢɧɫɭɥɢɧɚ ɭ ɝɪɭɩɢ ɥɟɱɟɧɢɯ ɢ ɝɪɭɩɢ ɛɨɥɟɫɧɢɤɚ ɤɨʁɚ ɧɢʁɟ ɩɪɢɦɚɥɚ ȾɆɌ.                

ɍɫɬɚɧɨɜɢɥɢ ɫɦɨ ɞɚ ɩɪɢɦɟɧɚ ɬɟɪɚɩɢʁɟ IFN ȕ 1b  ɧɢʁɟ ɞɨɩɪɢɧɟɥɚ ɡɧɚɱɚʁɧɢʁɢɦ ɪɚɡɥɢɤɚɦɚ ɭ  

ɩɚɪɚɦɟɬɪɢɦɚ ɝɥɭɤɨɡɧɨɝ ɢ  ɢɧɫɭɥɢɧɫɤɨɝ ɦɟɬɚɛɨɥɢɡɦɚ ɭ ɝɪɭɩɢ ɧɚɲɢɯ ɛɨɥɟɫɧɢɤɚ ɫɚ Ɇɋ 

(Ɍɚɛɟɥɚ 1β ɢ 14).  ɂɊ ɧɢʁɟ ɛɢɥɚ ɡɧɚɱɚʁɧɢʁɟ ɡɚɫɬɭɩʃɟɧɚ ɭ ɝɪɭɩɢ ɛɨɥɟɫɧɢɤɚ ɥɟɱɟɧɢɯ IFN ȕ 

1b  ɭ ɨɞɧɨɫɭ ɧɚ ɧɟɥɟɱɟɧɭ ɝɪɭɩɭ ɧɚɲɢɯ ɢɫɩɢɬɚɧɢɤɚ ɫɚ Ɇɋ, ɧɢɬɢ ʁɟ ɛɢɥɨ ɪɚɡɥɢɤɟ ɭ 

ɢɧɞɟɤɫɢɦɚ ɂɋ ɤɚɨ ɢ ɢɧɫɭɥɢɧɫɤɨɦ ɨɞɝɨɜɨɪɭ ɧɚ ɝɥɭɤɨɡɧɭ ɫɬɢɦɭɥɚɰɢʁɭ. 

ɋɬɭɞɢʁɚ Mahler ɢ ɫɚɪ. ɫɩɪɨɜɟɞɟɧɚ ɧɟɲɬɨ ɪɚɧɢʁɟ β01β. ɝɨɞ. ɧɚ ɦɚʃɟɦ ɭɡɨɪɤɭ ɨɞ 16  

ɛɨɥɟɫɧɢɤɚ ɫɚ ɊɊ Ɇɋ, ɥɟɱɟɧɢɯ ɝɥɚɬɢɪɚɦɟɪ ɚɰɟɬɚɬɨɦ, ɤɨʁɚ ʁɟ ɢɫɩɢɬɢɜɚɥɚ ɩɨɫɬɨʁɚʃɟ  

ɦɟɬɚɛɨɥɢɱɤɟ ɮɥɟɤɫɢɛɢɥɧɨɫɬɢ ɨ ɧɚɜɟɞɟɧɨʁ ɝɪɭɩɢ ɩɚɰɢʁɟɧɚɬɚ, ɧɢʁɟ ɭɤɚɡɚɥɚ ɧɚ ɩɨɫɬɨʁɚʃɟ 

ɩɨɪɟɦɟʄɚʁɚ ɩɨɫɬɩɪɚɧɞɢʁɚɥɧɨɝ ɦɟɬɚɛɨɥɢɡɦɚ ɝɥɭɤɨɡɟ ɧɢɬɢ ɡɧɚɤɟ ɂɊ  ɭ ɩɨɫɦɚɬɪɚɧɨʁ ɝɪɭɩɢ 

(138).  

ɂɫɩɢɬɢɜɚʃɟɦ ɩɨɜɟɡɚɧɨɫɬɢ ɤɥɢɧɢɱɤɢɯ ɩɨɤɚɡɚɬɟʂɚ ɛɨɥɟɫɬɢ ɫɚ ɩɪɢɫɭɫɬɜɨɦ ɂɊ ɭ ɧɚɲɨʁ 

ɝɪɭɩɢ ɢɫɩɢɬɚɧɢɤɚ, ɭɨɱɟɧɨ ʁɟ ɞɚ ʁɟ ɞɭɠɢɧɚ ɬɪɚʁɚʃɚ ɛɨɥɟɫɬɢ ɩɨɤɚɡɚɥɚ ɡɧɚɱɚʁɧɭ ɩɨɡɢɬɢɜɧɭ 

ɩɨɜɟɡɚɧɨɫɬ ɫɚ ɜɪɟɞɧɨɫɬɢɦɚ ɢɧɞɟɤɫɚ ɂɊ.  Ȼɨɥɟɫɧɢɰɢ ɤɨɞ ɤɨʁɢɯ ʁɟ ɛɨɥɟɫɬ ɞɭɠɟ ɬɪɚʁɚɥɚ 

ɢɦɚɥɢ ɫɭ ɡɧɚɱɚʁɧɨ ɜɟʄɟ ɜɪɟɞɧɨɫɬɢ ɢɧɞɟɤɫɚ ɂɊ ɩɨ HOMA1-IR (R=0.24, p=0.03), ɨɜɚ 

ɱɢʃɟɧɢɰɚ  ɛɢ ɞɟɥɨɦ ɦɨɝɥɚ ɞɚ ɨɛʁɚɫɧɢ ɪɚɡɥɢɤɟ ɭ ɩɨɞɚɰɢɦɚ ɞɨɫɚɞɚɲʃɢɯ ɢɫɬɪɚɠɢɜɚʃɚ ɭ 

ɤɨʁɢɦɚ ɫɭ ɫɟ ɢɫɩɢɬɚɧɢɰɢ ɫɚ Ɇɋ ɪɚɡɥɢɤɨɜɚɥɢ ɢɡɟɦђɭ ɨɫɬɚɥɨɝ ɢ ɩɨ ɨɜɨɦ ɩɚɪɚɦɟɬɪɭ. 

Ƚɪɭɩɚ ɨɛɨɥɟɥɢɯ ɭ ɧɚɲɟɦ ɩɪɟɬɯɨɞɧɨɦ ɢ ɫɚɞɚɲʃɟɦ ɢɫɬɪɚɠɢɜɚʃɭ ʁɟ ɩɨ ɞɭɠɢɧɢ ɬɪɚʁɚʃɚ 

ɛɨɥɟɫɬɢ ɛɢɥɚ ɟɤɜɢɜɚɥɟɧɬɧɚ ɝɪɭɩɢ Oliviera ɢ ɫɚɪ. ɞɨɤ ɫɭ ɛɨɥɟɫɧɢɰɢ ɭ ɝɪɭɩɢ ɉɟɧɫɟɧɨɜɟ 

ɢɦɚɥɢ ɤɪɚʄɟ ɬɪɚʁɚʃɟ ɛɨɥɟɫɬɢ  (139,140,142).   Ⱦɭɠɟ ɬɪɚʁɚʃɟ ɛɨɥɟɫɬɢ ɦɨɝɥɨ ɛɢ ɫɟ 
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ɞɨɜɟɫɬɢ ɭ ɜɟɡɭ ɫɚ ɩɪɨɥɨɧɝɢɪɚɧɢɦ ɭɬɢɰɚʁɟɦ ɧɟɩɨɜɨʂɧɢɯ ɮɚɤɬɨɪɚ, ɯɪɨɧɢɱɧɟ 

ɢɧɮɥɚɦɚɰɢʁɟ ɢ ɨɫɢɞɚɬɢɜɧɨɝ ɫɬɪɟɫɚ ɡɧɚɱɚʁɧɢɯ ɭ ɩɚɬɨɝɟɧɟɡɢ ɂɊ. 

ɂɧɮɥɚɦɚɬɨɪɧɢ ɰɢɬɨɤɢɧɢ tuЦor nОМrosТs ПКМtor (TNF)-α, IL-6, IL-17, (IFN)- Ȗ TNF, ɤɨʁɢ ɫɭ 

ɩɨɜɢɲɟɧɢ ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɫɚ Ɇɋ, ɭɩɥɟɬɟɧɢ ɫɭ ɭ ɧɟɝɚɬɢɜɧɟ ɢɧɟɪɚɤɰɢʁɟ ɧɚ ɧɢɜɨɭ 

ɢɧɫɭɥɢɧɫɤɢɯ ɪɟɰɟɩɬɨɪɚ, ɫɢɝɧɚɥɧɢɯ ɩɭɬɟɜɚ ɢ ɪɟɝɭɥɚɰɢʁɟ ɝɟɧɚ ɨɞɝɨɜɨɪɧɢɯ ɡɚ ɧɨɪɦɚɥɧɭ 

ɢɧɫɭɥɢɧɫɤɭ ɚɤɬɢɜɧɨɫɬ, ɤɚɨ ɢ ɧɚ ɧɢɜɨɭ ɦɟɯɚɧɢɡɚɦɚ ɭɤʂɭɱɟɧɢɯ ɭ ɩɪɨɰɟɫɟ ɪɟɚɤɰɢʁɟ ɧɚ 

ɢɧɫɭɥɢɧ ɢ  ɩɪɟɭɡɢɦɚʃɚ ɝɥɭɤɨɡɟ ɧɚ ɩɟɪɢɮɟɪɢʁɢ (211, 212). 

Oliviera ɢ ɫɚɪ. ɫɭ ɩɨɤɚɡɚɥɢ ɞɚ ɩɚɰɢʁɟɧɬɢ ɫɚ ɂɊ ɢɦɚʁɭ ɜɟʄɢ ɧɢɜɨ ɢɧɮɥɚɦɚɬɨɪɧɢɯ 

ɰɢɬɨɤɢɧɚ ɢ ɨɤɫɢɞɚɬɢɜɧɨɝ ɫɬɪɟɫɚ ɭ ɨɞɧɨɫɭ ɧɚ ɨɧɟ ɤɨʁɢ ɧɢɫɭ ɩɨɤɚɡɚɥɢ ɩɨɫɬɨʁɚʃɟ ɂɊ. 

(139). 

Ȼɪɨʁ ɪɟɥɚɩɫɚ ɤɨʁɢ ɫɭ ɩɚɰɢʁɟɧɬɢ ɞɨɠɢɜɟɥɢ  ɬɨɤɨɦ ɰɟɥɨɤɭɩɧɨɝ ɬɪɚʁɚʃɚ ɛɨɥɟɫɬɢ ɛɥɢɠɢɨ ɫɟ 

ɡɧɚɱɚʁɧɨɫɬɢ ɤɚɞɚ ʁɟ ɢɫɩɢɬɢɜɚɧɨ ɩɨɫɬɨʁɚʃɟ ɩɨɜɟɡɚɧɨɫɬɢ ɫɚ ɢɧɞɟɤɫɨɦ ɂɊ ɭ ɧɚɲɨʁ ɝɪɭɩɢ 

ɢɫɩɢɬɚɧɢɤɚ. ɍɨɱɟɧ ʁɟ ɬɪɟɧɞ ɩɨɡɢɬɢɜɧɟ ɩɨɜɟɡɚɧɨɫɬɢ  ɭɤɭɩɧɨɝ ɛɪɨʁɚ ɪɟɥɚɩɫɚ ɢ ɜɪɟɞɧɨɫɬɢ 

HOMA1-IR ɢɧɞɟɤɫɚ. (R=0.20, p=0.06). ȼɟʄɢ ɛɪɨʁ ɪɟɥɚɩɫɚ ɨɞɥɢɤɭʁɟ ɢɧɮɥɚɦɚɬɨɪɧɭ ɮɚɡɭ 

ɛɨɥɟɫɬɢ ɢ ɭɤɚɡɭʁɟ ɧɚ ɜɟʄɭ ɚɤɬɢɜɧɨɫɬ ɛɨɥɟɫɬɢ , ɫɚ ɞɪɭɝɟ ɫɬɪɚɧɟ ɛɪɨʁ ɪɟɥɚɩɫɚ ɛɨɥɟɫɬɢ 

ɭɤɚɡɭʁɟ ɧɚ ɱɟɲʄɭ ɩɪɢɦɟɧɭ ɩɭɥɫɧɟ ɤɨɪɬɢɤɨɫɬɟɪɨɢɞɧɟ ɬɟɪɚɩɢʁɟ ɡɚ ɤɨʁɭ ʁɟ ɩɨɡɧɚɬɨ ɞɚ 

ɢɧɞɭɤɭʁɟ ɫɬɚʃɟ ɪɟɜɟɪɡɢɛɢɥɧɟ ɂɊ ɢ ɯɢɩɟɪɢɧɫɭɥɢɧɟɦɢʁɟ. ɉɨɧɚɜʂɚɧɚ ɫɬɚʃɚ ɨɜɚɤɜɟ 

ʁɚɬɪɨɝɟɧɟ ɂɊ ɦɨɝɥɚ ɛɢ ɢɡɚɡɜɚɬɢ ɢ ɞɭɝɨɪɨɱɧɢʁɟ ɩɨɫɥɟɞɢɰɟ ɧɚ ɦɟɬɚɛɨɥɢɡɚɦ ɝɥɭɤɨɡɟ ɢ 

ɢɧɫɭɥɢɧɚ  (130,143,144). 

 
ɋɬɟɩɟɧ ɮɭɧɤɰɢɨɧɚɥɧɟ ɨɧɟɫɩɨɫɨɛʂɟɧɨɫɬɢ ɢ ɩɪɨɝɪɟɫɢʁɟ ɛɨɥɟɫɬɢ ɧɢʁɟ ɩɨɤɚɡɚɨ ɡɧɚɱɚʁɧɢʁɭ 

ɩɨɜɟɡɚɧɨɫɬ ɫɚ ɢɧɞɟɤɫɢɦɚ ɂɊ ɢ ɂɋ ɭ ɧɚɲɟɦ ɪɚɞɭ. Ɇɨɝɭʄɟ ɞɚ ɧɢɠɢ ɩɪɨɫɟɱɧɢ EDSS ɫɤɨɪ 

ɭ ɝɪɭɩɢ ɧɚɲɢɯ ɛɨɥɟɫɧɢɤɚ ɧɟ ɥɢɦɢɬɢɪɚ ɛɢɬɧɢʁɟ ʃɢɯɨɜɭ ɮɢɡɢɱɤɭ ɚɤɬɢɜɧɨɫɬ ɲɬɨ ɚɧɭɥɢɪɚ 

ɦɨɝɭʄɢ ɭɬɢɰɚʁ ɫɧɢɠɟɧɟ ɮɢɡɢɱɤɟ ɚɤɬɢɜɧɨɫɬɢ ɧɚ ɂɊ. 

Ɉɜɚʁ ɧɚɥɚɡ ʁɟ ɭ ɫɚɝɥɚɫɧɨɫɬɢ ɫɚ ɧɚɥɚɡɨɦ ɉɟɧɟɫɨɜɟ ɢ ɫɚɪ. ɤɚɨ ɢ ɫɚ ɧɚɲɢɦ ɪɚɧɢʁɢɦ ɧɚɥɚɡɨɦ 

ɤɨʁɢ ɬɚɤɨђɟ ɧɢɫɭ ɩɨɬɜɪɞɢɥɢ ɨɜɭ ɜɪɫɬɭ ɩɨɜɟɡɚɧɨɫɬɢ ɤɨɞ ɧɨɜɨɞɢʁɚɝɧɨɫɬɢɤɨɜɚɧɢɯ Ɇɋ 

ɛɨɥɟɫɧɢɤɚ, ɤɚɨ ɢ ɭ ɝɪɭɩɢ ɧɟɥɟɱɟɧɢɯ ɛɨɥɟɫɧɢɤɚ ɫɚ ɊɊɆɋ (140,142). 

ɋɥɢɱɚɧ ɧɚɥɚɡ ɞɨɛɢɥɚ ʁɟ ɝɪɭɩɚ ɝɪɱɤɢɯ ɢɫɬɪɚɠɢɜɚɱɚ ɤɨʁɢ ɭ ɪɟɡɭɥɬɚɬɢɦɚ ɫɜɨʁɟ ɧɟɞɚɜɧɨ 

ɨɛʁɚɜʂɟɧɟ ɫɬɭɞɢʁɟ ɤɨɞ ɛɨɥɟɫɧɢɤɚ ɫɚ ɊɊɆɋ ɢɫɬɢɱɭ ɞɚ ɫɟ ɩɚɪɚɦɟɬɪɢ ɦɟɬɚɛɨɥɢɡɦɚ ɝɥɭɤɨɡɟ 

ɧɢɫɭ ɛɢɬɧɢʁɟ ɪɚɡɢɤɨɜɚɥɢ ɭ ɭ ɝɪɭɩɢ ɛɨɥɟɫɧɢɤɚ ɫɚ ɜɟʄɢɦ EDSS ɫɤɨɪɨɦ ɭ ɨɞɧɨɫɭ ɧɚ ɝɪɭɩɭ 

ɫɚ ɧɢɠɢɦ ɫɬɟɩɟɧɨɦ ɮɭɧɤɰɧɤɰɢɨɧɚɥɧɟ ɨɧɟɫɩɨɫɨɛʂɟɧɨɫɬɢ (213).  

ɇɚɫɭɩɪɨɬ ɨɜɨɦɟ,ɭ ɪɚɞɭ Ɉɥɢɜɢɟɪɚ ɢ ɫɚɪ ɢɫɬɚɤɧɭɬ ʁɟ ɡɧɚɱɚʁ ɩɨɜɟɡɚɧɨɫɬɢ ɂɊ ɫɚ ɬɟɠɢɦ 

ɫɬɟɩɟɧɨɦ ɮɭɧɤɰɢɨɧɚɥɧɟ ɨɧɟɫɩɨɫɨɛʂɟɧɨɫɬɢ, ɩɪɢ ɱɟɦɭ ɬɪɟɛɚ ɢɦɚɬɢ ɭ ɜɢɞɭ ɞɚ ɫɭ  ʃɢɯɨɜɭ 

ɝɪɭɩɭ ɛɨɥɟɫɧɢɤɚ ɱɢɧɢɥɢ  ɢ ɨɛɨɥɟɥɢ ɫɚ ɩɪɨɝɪɟɫɢɜɧɨɦ ɮɨɪɦɨɦ Ɇɋ (139). 
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Ʉɚɞɚ ɫɦɨ ɭ ɧɚɲɟɦ ɪɚɞɭ ɞɜɨɫɦɟɪɧɨ ɚɧɚɥɢɡɢɪɚɥɢ ɟɮɟɤɬ ɬɟɪɚɩɢʁɟ ɢ ȽɌ ɤɚɨ ɢ ɬɟɪɚɩɢʁɟ ɢ ɂɊ 

ɧɚ ɤɥɢɧɢɱɤɟ ɩɨɤɚɡɚɬɟʂɟ ɛɨɥɟɫɬɢ ɧɢʁɟ ɭɬɜɪђɟɧɨ ɞɚ ɩɨɫɬɨʁɢ ɡɧɚɱɚʁɧɚ ɩɨɜɟɡɚɧɨɫɬ, ɨɞɧɨɫɧɨ 

ɤɨɦɛɢɧɨɜɚɧɢ ɟɮɟɤɚɬ ɧɚɜɟɞɟɧɢɯ ɩɨɬɟɧɰɢʁɚɥɧɢɯ ɩɪɟɞɢɤɬɨɪɚ ɭ ɨɞɧɨɫɭ ɧɚ ɤɥɢɧɢɱɤɟ 

ɩɨɤɚɡɚɬɟʂɟ ɛɨɥɟɫɬɢ.   

ɂɡ ɫɜɟɝɚ ɧɚɜɟɞɟɧɨɝ ɦɨɝɥɨ ɛɢ ɫɟ ɡɚɤʂɭɱɢɬɢ ɞɚ ɩɨɪɟɦɟʄɚʁɢ ɦɟɬɚɛɨɥɢɡɦɚ ɝɥɭɤɨɡɟ ɢ 

ɢɧɫɭɥɢɧɚ ɧɢɫɭ ɪɟɬɤɢ ɤɨɞ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ ɢ ɞɚ ɫɭ ɮɚɤɬɨɪɢ ɤɨʁɢ ɛɢ ɩɨɬɟɧɰɢʁɚɥɧɨ ɦɨɝɥɢ 

ɞɨɩɪɢɧɟɬɢ ʃɢɯɨɜɨɦ ɢɫɩɨʂɚɜɚʃɭ ɦɨɝɥɢ ɛɢɬɢ  ɫɬɚɪɨɫɬ ɛɨɥɟɫɧɢɤɚ, ɞɭɠɟ ɬɪɚʁɚʃɟ ɛɨɥɟɫɬɢ, 

ɤɚɨ ɜɟʄɢ ɫɬɟɩɟɧ ɮɭɧɤɰɢɨɧɚɥɧɟ ɨɧɟɫɩɨɫɨɛʂɟɧɨɫɬɢ, ɟɜɟɧɬɭɚɥɧɨ ɩɪɢɦɟɧɚ ɫɢɦɩɬɨɦɚɬɫɤɟ ɢ 

ɢ ɢɦɭɧɨɦɨɞɭɥɚɬɨɪɧɟ ɬɟɪɚɩɢʁɟ. ɋɚ ɞɪɭɝɟ ɫɬɪɚɧɟ ɤɨɥɢɤɢ  ɞɨɩɪɢɧɨɫ ɩɨɪɟɦɟʄɚʁɢ 

ɦɟɬɚɛɨɥɢɡɦɚ ɝɥɭɤɨɡɟ ɢ ɢɧɫɭɥɢɧɚ ɢɦɚʁɭ ɭ ɩɚɬɨɝɟɧɟɡɢ Ɇɋ, ɞɚ ɥɢ ɢ ɧɚ ɤɨʁɢ ɧɚɱɢɧ ɞɚʁɭ 

ɞɨɩɪɢɧɨɫ ɯɟɬɟɪɨɝɟɧɨɦ ɤɥɢɧɢɱɤɨɦ ɢɫɩɨʂɚɜɚʃɭ ɨɜɟ ɛɨɥɟɫɬɢ ɢ ɞɚʂɟ ɫɬɨʁɢ ɤɚɨ ɩɢɬɚʃɟ 

ɤɨʁɟ ɡɚɯɬɟɜɚ  ɞɨɞɚɬɧɚ ɢɫɬɪɚɠɢɜɚʃɚ ɢ ɛɭɞɭʄɟ ɩɪɨɜɟɪɟ.  

 
 5.7  ɂɧɫɭɥɢɧɫɤɚ ɪɟɡɢɫɬɟɧɰɢʁɚ ɢ ɤɨɝɧɢɬɢɜɧɢ ɩɨɪɟɦɟʄɚʁ ɭ ɦɭɥɬɢɩɥɨʁ ɫɤɥɟɪɨɡɢ 
 
Ɇɚɥɨ ʁɟ ɩɨɞɚɬɚɤɚ ɭ ɥɢɬɟɪɚɬɭɪɢ ɭɨɩɲɬɟ ɤɨʁɢ ɝɨɜɨɪɟ ɨ ɩɨɪɟɦɟʄɚʁɭ ɦɟɬɚɛɨɥɢɡɦɚ ɢɧɫɭɥɢɧɚ 

ɢ ɝɥɭɤɨɡɟ ɭ Ɇɋ, ɚ ɧɟ ɧɚɥɚɡɢɦɨ ɫɬɭɞɢʁɟ ɤɨʁɟ ɝɨɜɨɪɟ ɨ ɨ ʃɢɯɨɜɨʁ ɩɨɜɟɡɚɧɨɫɬɢ ɫɚ 

ɤɨɝɧɢɬɢɜɢɦ ɨɲɬɟʄɟʃɟɦ ɭ Ɇɋ.   

ɉɢɥɨɬ ɫɬɭɞɢʁɚ ɚɭɬɨɪɚ ɨɜɨɝ ɪɚɞɚ, ɫɩɪɨɜɟɞɟɧɚ ɩɪɟ ɨɫɚɦ ɝɨɞɢɧɚ, ɭɫɬɚɧɨɜɢɥɚ ʁɟ  ɧɟɝɚɬɢɜɧɭ 

ɩɨɜɟɡɚɧɨɫɬ ɩɨɜɢɲɟɧɨɝ ɢɧɞɟɤɫɚ ɂɊ  ɧɚɫɬɚɥɨɝ ɭ ɬɨɤɭ ɩɪɢɦɟɧɟ ɩɭɥɫɧɟ ɤɨɪɬɢɤɨɫɬɟɪɨɢɞɧɟ 

ɬɟɪɚɩɢʁɟ ɫɚ ɩɨɫɬɢɝɧɭʄɢɦɚ ɧɚ ɦɟɦɨɪɢʁɫɤɢɦ ɬɟɫɬɨɜɢɦɚ ɤɨɞ ɛɨɥɟɫɧɢɤɚ ɫɚ Ɇɋ (143). 

ɉɨɜɟɡɚɧɨɫɬ ɂɊ ɫɚ ɤɨɝɧɢɬɢɜɧɢɦ ɨɲɬɟʄɟʃɟɦ ɩɨɤɚɡɚɧɚ ʁɟ ɤɚɤɨ ɤɨɞ ɡɞɪɚɜɢɯ ɩɨʁɟɞɢɧɚɰɚ 

ɬɚɤɨ ɢ ɭ ɛɨɥɟɫɬɢɦɚ ɤɨʁɟ ɨɞɥɢɤɭʁɟ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ, ɩɪɟ ɫɜɟɝɚ ȺȾ  (131). 

ɉɨɤɚɡɚɧɨ ʁɟ ɞɚ ȾɆ ɬɢɩ β ɨɞɥɢɤɭʁɟ ɤɨɝɧɢɬɢɜɧɢ ɩɨɪɟɦɟʄɚʁ ɩɪɟ ɫɜɟɝɚ ɩɫɢɯɨɦɨɬɨɪɧɟ 

ɟɮɢɤɚɧɫɨɫɬɢ, ɭɱɟʃɚ ɢ ɩɚɦʄɟʃɚ, ɩɚɠʃɟ ɢ ɟɝɡɟɤɭɬɢɜɧɢɯ ɮɭɧɤɰɢʁɚ (214). 

Ɉɫɨɛɟ ɫɚ ɂɊ ɤɨʁɟ ɧɟɦɚʁɭ ȾɆ ɬɢɩ β ɢɫɩɨʂɢɥɟ ɫɭ ɩɨɪɟɦɟʄɚʁ ɭɱɟʃɚ ɢ ɩɚɦʄɟʃɚ (131). 

Ɍɚɤɨђɟ ʁɟ ɭɨɱɟɧɨ ɞɚ ɫɭ ɨɫɨɛɟ ɫɚ ȾɆ ɬɢɩ β ɫɪɟɞʃɟ ɠɢɜɨɬɧɟ ɞɨɛɢ ɤɨʁɟ ɫɭ  ɥɨɲɢʁɟ 

ɬɨɥɟɪɢɫɚɥɟ ɝɥɭɤɨɡɭ ɢɦɚɥɟ ɫɦɚʃɟɧɢ ɜɨɥɭɦɟɧ ɯɢɩɨɤɚɦɩɭɫɚ  (214,215).  

Ɇɥɚɞɟ ɨɫɨɛɟ ɫɚ ȾɆ ɬɢɩ 1 ɩɨɤɚɡɭʁɭ ɤɨɝɧɢɬɢɜɧɢ ɩɨɪɟɦɟʄɚʁ ɦɧɨɝɨ ɩɪɟ ɪɚɡɜɨʁɚ 

ɜɚɫɤɭɥɚɪɧɢɯ ɩɨɪɟɦɟʄɚʁɚ, ɲɬɨ ɫɜɟ ɡɚʁɟɞɧɨ ɭɩɭʄɭʁɟ ɞɚ ɦɟɬɚɛɨɥɢɡɚɦ ɢɧɫɭɥɢɧɚ ɢ ɝɥɭɤɨɡɟ 

ɢɦɚ ɞɢɪɟɤɬɚɧ ɟɮɟɤɚɬ ɧɚ ɤɨɝɧɢɬɢɜɧɟ, ɩɪɟɜɚɫɯɨɞɧɨ ɦɟɦɨɪɢʁɫɤɟ ɮɭɧɤɰɢʁɟ  (204). 

Ʉɚɨ ɲɬɨ ɫɦɨ ɜɟʄ ɧɚɜɟɥɢ ɭ ɧɚɦɚ ɞɨɫɬɭɩɧɨʁ ɥɢɬɟɪɚɪɚɬɭɪɢ  ɞɨ ɫɚɞɚ ɧɟ ɧɚɥɚɡɢɦɨ 

ɢɫɬɪɚɠɢɜɚʃɚ ɤɨʁɚ ɫɭ ɛɢɥɚ ɞɢɪɟɤɬɧɨ ɭɫɦɟɪɟɧɚ ɧɚ ɢɫɩɢɬɢɜɚʃɟ ɩɨɜɟɡɚɧɨɫɬɢ ɦɟɬɚɛɨɥɢɡɦɚ 

ɝɥɭɤɨɡɟ ɢ ɢɧɫɭɥɢɧɚ ɫɚ ɤɨɝɧɢɰɢʁɨɦ ɭ Ɇɋ.    
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ɍ ɧɚɲɟɦ ɢɫɬɪɚɠɢɜɚʃɭ ɩɨɤɚɡɚɧɨ ʁɟ ɞɚ ɤɨɞ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ ɧɢʁɟ ɛɢɥɨ ɡɧɚɱɚʁɧɢʁɟ ɪɚɡɥɢɤɟ 

ɭ ɞɢɫɬɢɛɭɰɢʁɢ ɧɚɪɭɲɟɧɟ ȽɌ ɢ ɂɊ ɢɡɦɟђɭ ɝɪɭɩɚ ɤɨʁɟ ɫɭ ɱɢɧɢɥɢ ɛɨɥɟɫɧɢɰɢ ɤɨʁɢ ɫɭ ɛɢɥɢ 

ɤɨɝɧɢɬɢɜɧɨ ɨɱɭɜɚɧɢ, ɤɨʁɢ ɫɭ ɢɦɚɥɢ ɛɥɚɠɢ ɤɨɝɧɢɬɢɜɧɢ ɞɟɮɢɰɢɬ ɢ ɨɧɢ ɛɨɥɟɫɧɢɰɢ ɫɚ 

ɤɨɝɧɢɬɢɜɧɢɦ ɨɲɬɟʄɟʃɟɦ. (Ɍɚɛɟɥɚ 17).  Ⱦɚɤɥɟ, ɫɚɦ ɫɬɟɩɟɧ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɧɢʁɟ 

ɛɢɨ ɩɨɜɟɡɚɧ ɫɚ ɪɚɡɥɢɱɢɬɨɦ ɡɚɫɬɭɩʂɟɧɨɲʄɭ ɦɟɬɚɛɨɥɢɱɤɨɝ ɩɨɪɟɦɟʄɚʁɚ ɝɥɭɤɨɡɟ ɢ 

ɢɧɫɭɥɢɧɚ, ɦɟђɭɬɢɦ ɤɚɞɚ ɫɭ ɡɚɬɢɦ ɚɧɚɥɢɡɢɪɚɧɢ ɪɟɡɭɥɬɚɬɢ ɩɨʁɟɞɢɧɚɱɧɢ ɤɨɝɧɢɬɢɜɧɢɯ 

ɬɟɫɬɨɜɚ ɭ ɨɞɧɨɫɭ ɧɚ ɬɨɥɟɪɚɧɰɢʁɭ ɝɥɭɤɨɡɟ , ɩɨɤɚɡɚɥɨ ɫɟ ɞɚ ɫɭ ɨɛɨɥɟɥɢ ɨɞ Ɇɋ ɤɨʁɢ ɫɭ 

ɢɦɚɥɢ ɧɚɪɭɲɟɧɭ ȽɌ ɢɦɚɥɢ ɥɨɲɢʁɟ ɪɟɡɭɥɬɚɬɟ ɢ  ɩɨɫɬɢɝɧɭʄɚ ɧɚ ɬɟɫɬɭ ɜɢɡɭɟɥɧɟ ɦɟɦɨɪɢʁɟ 

ɢ ɬɨ ɤɚɤɨ ɭ ɩɨɞɬɟɫɬɭ ɭɱɟʃɚ ɬɚɤɨ ɢ ɧɚ ɩɨɞɬɟɫɬɭ ɨɞɥɨɠɟɧɨɝ ɩɪɢɫɟʄɚʃɚ ɜɢɡɭɟɥɧɨ 

ɩɪɟɡɟɧɬɨɜɚɧɨɝ ɦɚɬɟɪɢʁɚɥɚ. (Ɍɚɛɟɥɚ 15; Ƚɪɚɮɢɤ 5). 

Ɉɜɚɤɚɜ ɧɚɥɚɡ ʁɟ ɞɨɧɟɤɥɟ ɭ ɫɚɝɥɚɫɧɨɫɬɢ ɫɚ ɪɟɡɭɥɬɚɬɢɦɚ ɧɟɞɚɜɧɟ ɫɬɭɞɢʁɟ Backeström ɢ ɫɚɪ. 

ɤɨʁɢ ɫɭ ɫɩɪɨɜɟɥɢ ɢɫɬɪɚɠɢɜɚʃɟ ɧɚ ɡɞɪɚɜɨʁ ɩɨɩɭɥɚɰɢʁɢ ɢɫɩɢɬɚɧɢɤɚ ɫɪɟɞʃɢɯ ɝɨɞɢɧɚ, ɝɞɟ 

ɫɭ ɩɨɤɚɡɚɥɢ ɞɚ ʁɟ ɩɨɜɢɲɟɧɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɛɚɡɚɥɧɟ ɝɥɭɤɨɡɟ ɛɢɥɚ ɡɧɚɱɚʁɧɨ ɧɟɝɚɬɢɜɧɨ 

ɩɨɜɟɡɚɧɚ ɫɚ ɩɨɫɬɢɝɧɭʄɢɦɚ ɧɚ ɬɟɫɬɨɜɢɦɚ ɟɩɢɡɨɞɢɱɧɨɝ ɩɚɦʄɟʃɚ ɤɨɞ ɠɟɧɚ ɞɨɤ ɧɢʁɟ ɭɨɱɟɧɚ 

ɡɧɚɱɚʁɧɚ ɩɨɜɟɡɚɧɨɫɬ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɢɧɫɭɥɢɧɚ ɢ  ɂɊ ɫɟ ɟɩɢɡɨɞɢɱɧɢɦ ɢ ɫɟɦɚɧɬɢɱɤɢɦ 

ɩɚɦʄɟʃɟɦ (216). 

ɂɫɬɪɚɠɢɜɚʃɟ  Messier ɢ ɫɚɪ. ɨɛɭɯɜɚɬɢɥɚ ʁɟ ɦɥɚђɭ ɩɨɩɭɥɚɰɢʁɭ ɡɞɪɚɜɢɯ  β0-ɝɨɞɢɲʃɢɯ 

ɫɬɭɞɟɧɚɬɚ ɝɞɟ ʁɟ ɬɚɤɨђɟ ɭɨɱɟɧɨ ɞɚ ɫɭ ɜɢɲɟ ɜɪɟɞɧɨɫɬɢ ɝɥɭɤɨɡɟ ɛɢɥɟ ɩɨɜɟɡɚɧɟ ɫɚ ɥɨɲɢʁɢɦ 

ɪɟɡɭɥɬɚɬɢɦɚ ɬɟɫɬɨɜɚ ɟɩɢɡɨɞɢɱɧɨɝ ɩɚɦʄɟʃɚ, ɧɟɡɚɜɢɫɧɨ ɨɞ ɩɨɥɚ (217).   Ɇɟђɭɬɢɦ, ɤɚɞɚ ɫɭ 

ɢɫɩɢɬɢɜɚɧɢ ɡɞɪɚɜɢ ɩɨʁɟɞɢɧɰɢ ɫɬɚɪɢʁɟ ɠɢɜɨɬɧɟ ɞɨɛɢ (ɩɪɨɫɟɱɧɨ 6γ ɝɨɞɢɧɟ) ɩɨɤɚɡɚɧɨ ʁɟ 

ɞɚ ʁɟ ɭ ɬɨɦ ɫɥɭɱɚʁɭ ɂɊ ɢɦɚɥɚ ɜɟʄɢ ɡɧɚɱɚʁ, ɨɲɬɟʄɟʃɟ ɟɩɢɡɨɞɢɱɧɨɝ ɩɚɦʄɟʃɚ ɡɧɚɱɚʁɧɨ ʁɟ 

ɤɨɪɟɥɢɪɚɥɨ ɫɚ ɩɨɜɢɲɟɧɨɦ ɪɟɡɢɫɬɟɧɰɢʁɨɦ ɧɚ ɢɧɫɭɥɢɧ  (218).  

ɋɥɢɱɧɨ ʁɟ ɩɨɤɚɡɚɧɨ ɢ ɭ ɢɡɞɚɧɤɭ Ɏɪɚɦɢɧɝɚɦɫɤɟ ɫɬɭɞɢʁɟ ɝɞɟ ɫɭ ɤɨɞ ɫɬɚɪɢʁɢɯ ɢɫɩɢɬɚɧɢɤɚ 

ɤɨʁɢ ɧɢɫɭ ɢɦɚɥɢ ȾɆ ɩɨɜɢɲɟɧɚ ɂɊ ɢ ɛɚɡɚɥɧɢ ɢɧɫɭɥɢɧ ɛɢɥɢ ɭɞɪɭɠɟɧɢ ɫɚ ɥɨɲɢʁɢɦ 

ɩɨɫɬɢɝɧɭʄɢɦɚ ɧɚ ɬɟɫɬɨɜɢɦɚ ɟɩɢɡɨɞɢɱɧɨɝ ɩɚɦʄɟʃɚ (219).  

Ɇɨɝɭʄɟ ʁɟ ɞɚ ɫɭ ɝɨɞɢɧɟ ɠɢɜɨɬɚ ɡɚɩɪɚɜɨ ʁɟɞɚɧ ɨɞ ɮɚɤɬɨɪɚ ɤɨʁɢ ɨɛʁɟɞɢʃɭʁɟ ɭ ɞɨɩɪɢɧɨɫɢ 

ɢɫɩɨʂɚɜɚʃɭ ɩɨɜɟɡɚɧɨɫɬɢ ɩɨɪɟɦɟʄɚʁɚ  ɢɧɫɭɥɢɧɚ ɢ ɝɥɭɤɨɡɟ ɫɚ ɨɲɬɟʄɟʃɟɦ ɦɟɦɨɪɢʁɟ.  

ɍ ɧɚɲɟɦ ɢɫɬɪɚɠɢɜɚʃɭ ɫɬɚɪɢʁɚ ɠɢɜɨɬɧɚ ɞɨɛ ʁɟ ɛɢɥɚ ɩɨɜɟɡɚɧɚ ɫɚ ɱɟɲʄɨɦ ɡɚɫɬɭɩʂɟɧɨɲʄɭ 

ɤɨɝɧɢɬɜɧɨɝ ɨɲɬɟʄɟʃɚ ɤɚɨ ɢ ɫɚ  ɧɚɪɭɲɟɧɨɦ ɌȽ.  

ɍ ɧɚɲɟɦ ɢɫɬɪɚɠɢɜɚʃɭ ɬɚɤɨђɟ ɧɢʁɟ ɭɨɱɟɧɚ ɡɧɚɱɚʁɧɚ ɩɨɜɟɡɚɧɨɫɬ ɩɪɢɫɭɫɬɜɚ ɂɊ ɫɚ 

ɪɟɡɭɥɬɚɬɢɦɚ ɬɟɫɬɨɜɚ ɤɚɨ ɧɢ ɫɚ ɭɫɩɟɲɧɨɲʄɭ ɧɚ ɩɨʁɟɞɢɧɚɱɧɢɦ ɬɟɫɬɨɜɢɦɚ ɬʁ. ɭ 

ɫɩɟɰɢɮɢɱɧɢɦ ɤɨɝɧɢɬɢɜɧɢɦ ɞɨɦɟɧɢɦɚ (Ɍɚɛɟɥɚ 16).  
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ɉɨɤɚɡɚɧɨ ʁɟ ɞɚ ɫɭ ɦɟђɭ ɩɨɤɚɡɚɬɟʂɢɦɚ ɩɨɪɟɦɟʄɟɧɨɝ ɦɟɬɚɛɨɥɢɡɦa ɝɥɭɤɨɡɟ ɜɪɟɞɧɨɫɬɢ 

ɝɥɢɤɟɦɢʁɟ ɭ β ɫɚɬɭ ɧɚɤɨɧ ɝɥɭɤɨɡɧɨɝ ɨɩɬɟɪɟʄɟʃɚ, ɛɚɡɚɥɧɢ ɢɧɫɭɥɢɧ, HOMA- IR  ɛɢɥɢ 

ɩɨɜɟɡɚɧɢ ɫɚ ɩɨɜɟʄɚɧɢɦ ɪɢɡɢɤɨɦ ɡɚ ɧɚɫɬɚɧɚɤ ɫɟɧɢɥɧɢɯ ɩɥɚɤɨɜɚ ɭ ȺȾ ɧɟɡɚɜɢɫɧɨ ɨɞ 

ɝɨɞɢɧɚ, ɩɨɥɚ, ɤɪɜɧɨɝ ɩɪɢɬɢɫɤɚ ɢ ɰɟɪɟɛɪɨɜɚɫɤɭɥɚɪɧɟ ɛɨɥɟɫɬɢ  (220). 

 

Ʉɚɞɚ ɫɭ ɭ ɩɢɬɚʃɭ ɩɚɪɚɦɟɬɪɢ ɢɧɫɭɥɢɧɫɤɨɝ ɨɞɝɨɜɨɪɚ ɢ ɂɋ ɩɨɤɚɡɚɥɨ ɫɟ ɞɚ ɫɭ ɧɚɲɢ 

ɢɫɩɢɬɚɧɢɰɢ ɤɨʁɢ ɫɭ ɢɦɚɥɢ ɧɢɠɟ ɜɪɟɞɧɨɫɬɢ ɢɧɞɟɤɫɚ ɂɋ (ɩɨ CОНОrСoХЦ-ɭ) ɩɨɫɬɢɝɥɢ 

ɥɨɲɢʁɟ ɪɟɡɭɥɬɚɬɟ ɧɚ ɬɟɫɬɭ ɩɪɨɰɟɧɟ ɛɪɡɢɧɟ ɨɛɪɚɞɟ ɢɧɮɨɪɦɚɰɢʁɚ ɢ ɤɨɦɩɥɟɤɫɧɟ ɩɚɠʃɟ, 

SDMT, ɤɨʁɢ ʁɟ ɭʁɟɞɧɨ ɩɪɟɩɨɪɭɱɟɧ ɤɚɨ ɧɚʁɩɨɭɡɞɚɧɢʁɢ ɬɟɫɬ ɭ ɞɟɬɟɤɰɢʁɢ ɤɨɝɧɢɬɢɜɧɨɝ 

ɨɲɬɟʄɟʃɚ ɭ Ɇɋ 

 

Ⱥɧɚɥɢɡɨɦ ɩɨɜɟɡɚɧɨɫɬ ɩɨʁɟɞɢɧɚɱɧɢɯ ɮɚɤɬɨɪɚ ɦɟɬɚɛɨɥɢɡɦɚ ɝɥɭɤɨɡɟ ɢ ɢɧɫɭɥɢɧɚ ɫɚ 

ɪɟɡɭɥɬɚɬɢɦɚ ɬɟɫɬɨɜɚ ɭɨɱɟɧ ʁɟ ɬɪɟɧɞ ɧɟɝɚɬɢɜɧɟ ɩɨɜɟɡɚɧɨɫɬɢ ɜɪɟɞɧɨɫɬɢ ɝɥɭɤɨɡɟ ɭ 1β0. 

ɦɢɧ ɈȽɌɌ-ɚ ɫɚ ɜɪɟɞɧɨɫɬɢɦɚ ɬɟɫɬɨɜɚ ɜɟɪɛɚɥɧɨɝ ɭɱɟʃɚ ɢ ɟɧɤɨɞɢɪɚʃɚ ɢɧɮɨɪɦɚɰɢʁɚ ɭ 

ɞɭɝɨɪɨɱɧɨ ɩɚɦʄɟʃɟ (Ƚɪɚɮɢɤ 6). 

ɇɚɪɭɲɟɧɭ ɬɨɥɟɪɚɧɰɢʁɭ ɝɥɭɤɨɡɟ ɩɨɞɪɚɡɭɦɟɜɚɥɚ ʁɟ ɛɢɥɨ ɩɨɜɢɲɟɧɭ ɝɥɢɤɟɦɢʁɭ ɧɚɲɬɟ ɬɡ. 

ɨɲɬɟʄɟɧɚ ɝɭɤɨɡɚ ɧɚɲɬɟ (ɈȽɇ) ɢɥɢ ɩɨɜɢɲɟɧɭ ɝɥɢɤɟɦɢʁɭ ɭ120. ɦɢɧ ɧɚɤɨɧ ɝɥɭɤɨɡɧɨɝ 

ɨɩɬɟɪɟʄɟʃɚ ɬɡ. ɢɡɨɥɨɜɚɧɚ ɩɚɬɨɥɨɲɤɚ ɬɨɥɟɪɚɧɰɢʁɚ ɝɥɭɤɨɡɟ (ɉɌȽ) ɢɥɢ ɨɛɚ. 

Јɚɫɧɨ ʁɟ ɞɚ ɫɭ ɨɛɨɥɟɥɢ ɨɞ Ɇɋ ɫɚ ɧɚɪɭɲɟɧɨɦ  ȽɌ ɭ ɧɚɲɨʁ ɫɬɭɞɢʁɢ ɝɟɧɟɪɚɥɧɨ ɝɥɟɞɚɧɨ, 

ɢɫɩɨʂɢɥɟ ɩɨɪɟɦɟʄɚʁ ɭ ɞɨɦɟɧɭ ɟɩɢɡɨɞɢɱɧɨɝ ɩɚɦʄɟʃɚ ɢ ɬɨ ɫɚ ɜɢɲɟ ɧɟɭɫɩɟɯɚ ɭ ɬɟɫɬɨɜɢɦɚ 

ɜɢɡɭɟɥɧɨɝ ɩɚɦʄɟʃɚ. Ɇɟђɭɬɢɦ, ɪɟɡɭɥɬɚɬɢ ɬɟɫɬɨɜɚ  ɜɟɪɛɚɥɧɨɝ ɭɱɟʃɚ ɢ ɩɚɦʄɟʃɚ ɫɭ 

ɡɧɚɱɚʁɧɢʁɟ ɧɟɝɚɬɢɜɧɨ ɤɨɪɟɥɢɪɚɥɢ ɫɚ ɧɚɥɚɡɨɦ ɩɨɜɢɲɟɧɟ ɝɥɢɤɟɦɢʁɟ ɭ ɞɪɭɝɨɦ ɫɚɬɭ ɬʁ. 

ɞɪɭɝɨʁ ɮɚɡɢ ɢɧɫɭɥɢɧɫɤɨɝ ɨɞɝɨɜɨɪɚ ɧɚ ɝɥɭɤɨɡɭ.  

Ɍɨɤɨɦ ɈȽɌɌ-ɚ ɨɫɨɛɟ ɫɚ ɢɡɨɥɨɜɚɧɢɦ ɉɌȽ ʄɟ ɢɦɚɬɢ ɝɥɢɤɟɦɢʁɟ ɧɚɲɬɟ ɫɥɢɱɧɟ ɨɧɢɦɚ ɤɨʁɢ 

ɢɦɚʁɭ ɧɨɪɦɚɥɧɭ ɬɨɥɟɪɚɧɰɢʁɭ ɝɥɭɤɨɡɟ. Ɇɟђɭɬɢɦ, ɧɚɤɨɧ ɨɪɚɥɧɨɝ ɨɩɬɟɪɟʄɟʃɚ ɝɥɭɤɨɡɨɦ 

ɞɨɥɚɡɢ ɞɨ ɩɨɪɚɫɬɚ ɝɥɭɤɨɡɟ ɬɨɤɨɦ ɰɟɥɨɝ ɬɟɫɬɚ, ɚ ɝɥɭɤɨɡɚ ɨɫɬɚʁɟ ɩɨɜɢɲɟɧɚ ɢ ɧɚɤɨɧ 1β0 

ɦɢɧɭɬɚ. ɋɚ ɞɪɭɝɟ ɫɬɪɚɧɟ ɤɨɞ ɨɫɨɛɚ ɤɨʁɟ ɢɦɚʁɭ ɢɡɨɥɨɜɚɧɨ ɈȽɇ ʃɢɯɨɜɚ ɛɚɡɢɱɧɚ 

ɝɥɢɤɟɦɢʁɚ ɜɢɲɚ ʁɟ ɭ ɨɞɧɨɫɭ ɧɚ ɨɧɟ ɨɫɨɛɟ ɤɨʁɟ ɢɦɚʁɭ ɧɨɪɦɚɥɧɭ ȽɌ ɢ ɉɌȽ, ɢ ɬɨ ɫɟ ɭ γ0. ɢ 

60. ɦɢɧ ɬɟɫɬɚ ɨɞɪɠɚɜɚ ɞɚ ɛɢ  ɧɚɤɨɧ ɬɨɝɚ ɞɨɲɥɨ ɞɨ ɩɚɞɚ ɢ ɧɨɪɦɚɥɢɡɚɰɢʁɟ ɝɥɭɤɨɡɟ ɭ 1β0 

ɦɢɧɭɬɭ.  Ɉɜɟ ɞɜɟ ɜɪɥɨ ɪɚɡɥɢɱɢɬɟ ɤɪɢɜɟ ɬɨɥɟɪɚɧɰɢʁɟ ɝɥɭɤɨɡɟ ɢɡɪɚɡ ɫɭ ɪɚɡɥɢɱɢɬɢɯ 

ɩɚɬɨɮɢɡɢɨɥɨɲɤɢɯ  ɩɨɪɟɦɟʄɚʁɚ ɭ ɝɥɭɤɨɡɧɨʁ ɯɨɦɟɨɫɬɚɡɢ. ɂ ɈȽɇ ɢ ɉɌȽ ɫɭ ɨɞɪɚɡ ɫɬɚʃɚ 

ɂɊ, ɪɚɡɥɢɤɭʁɭ ɫɟ ɭ ɨɞɧɨɫɭ ɧɚ ʃɟɧɨ ɦɟɫɬɨ ɢ ɦɟɯɚɧɢɡɚɦ ɞɟɥɨɜɚʃɚ. Ɉɫɨɛɟ ɫɚ ɈȽɇ 

ɩɪɟɞɨɦɢɧɚɧɬɧɨ ɢɦɚʁɭ ɂɊ ɭ ʁɟɬɪɢ, ɚ ɨɫɨɛɟ ɤɨʁɟ ɢɦɚʁɭ ɢɡɨɥɨɜɚɧ ɉɌȽ ɢɦɚʁɭ ɧɨɪɦɚɥɧɭ ɢɥɢ 
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ɜɪɥɨ ɛɥɚɝɨ ɫɧɢɠɟɧɭ ɂɋ ɭ ʁɟɬɪɢ, ɚɥɢ ɞɨɦɢɧɚɧɬɧɭ ɂɊ ɭ ɦɢɲɢʄɢɦɚ, ɦɨɝɭʄɚ ʁɟ ɢ 

ɤɨɦɛɢɧɚɰɢʁɚ ɨɜɚ ɞɜɚ ɩɨɪɟɦɟʄɚʁɚ ɝɥɭɤɨɡɧɟ ɯɨɨɦɟɨɫɬɚɡɟ (ββ1). 

 
Ⱥɧɚɥɢɡɢɪɚʃɟɦ ɡɚʁɟɞɧɢɱɤɨɝ ɭɬɢɰɚʁɚ ɩɪɢɫɭɫɬɜɚ ɧɚɪɭɲɟɧɟ ȽɌ, ɂɊ ɢ ɚɥɟɥɚ ε4 ɭ ɝɟɧɭ ɡɚ 

ȺɉɈȿ ɤɨɞ ɧɚɲɢɯ ɛɨɥɟɫɧɢɤɚ ɫɚ Ɇɋ ɧɚ ɤɨɝɧɢɬɢɜɧɚ ɩɨɫɬɢɝɧɭʄɚ ɩɨ ɬɟɫɬɨɜɢɦɚ ɧɢʁɟ 

ɭɫɬɚɧɨɜʂɟɧ ɡɧɚɱɚʁɧɢʁɢ ɭɬɢɰɚʁ ʃɢɯɨɜɨɝ ɭɞɪɭɠɟɧɨɝ ɟɮɟɤɬɚ ɧɚ ɪɟɡɭɥɬɚɬɟ ɬɟɫɬɨɜɚ. 

Ɇɟђɭɬɢɦ ɭ ɞɪɭɝɢɦ ɢɫɬɪɚɠɢɜɚʃɢɦɚ, ɤɨʁɚ ɭɢɫɬɢɧɭ ɧɢɫɭ ɜɟɡɚɧɚ ɡɚ ɩɨɩɭɥɚɰɢʁɭ ɫɚ Ɇɋ, 

ɩɨɤɚɡɚɧ ʁɟ ɧɚ ɢɡɜɟɫɬɚɧ ɧɚɱɢɧ ɦɟђɭɡɚɜɢɫɧɢ ɭɬɢɰɚʁ ɂɊ ɢ ȺɉɈȿ ɧɚ ɤɨɝɧɢɰɢʁɭ.  

ɍ ɫɬɭɞɢʁɢ ɤɨʁɚ ʁɟ ɨɛɭɯɜɚɬɢɥɚ ɧɟɲɬɨ ɫɬɚɪɢʁɟ ɢɫɩɢɬɚɧɢɤɟ ɩɪɟɤɨ 60 ɝɨɞɢɧɚ ɫɚ ɛɥɚɝɢɦ 

ɤɨɝɧɢɬɢɜɧɢɦ ɩɨɪɟɦɟʄɚʁɟɦ, ɩɨɜɢɲɟɧɭ ɂɊ ɩɪɚɬɢɥɚ ɫɭ ɥɨɲɢʁɚ ɩɨɫɬɢɝɧɭʄɚ ɧɚ ɬɟɫɬɨɜɢɦɚ 

ɫɟɦɚɧɬɢɱɤɨɝ ɩɚɦʄɟʃɚ ɚɥɢ ɫɚɦɨ ɤɨɞ ɨɧɢɯ ɢɫɩɢɬɚɧɢɤɚ ɤɨʁɢ ɫɭ ɛɢɥɢ ɧɨɫɢɨɰɢ ε4 ɚɥɟɥɚ ɭ 

ɝɟɧɭ ɡɚ ȺɉɈȿ (222). 

ɋɚ ɞɪɭɝɟ ɫɬɪɚɧɟ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɭ ɩɨɜɟɡɚɧɨɫɬɢ ɂɊ ɫɚ ɤɨɝɧɢɬɢɜɧɢɦ ɩɨɪɟɦɟʄɚʁɟɦ 

ɭɫɬɚɧɨɜʃɟɧɚ ʁɟ ɭ ɨɞɧɨɫɭ ɧɚ ɩɪɢɫɭɫɬɜɨ ε4 ɚɥɟɥɚ ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ ɢ ɠɟɧɫɤɨɝ ɩɨɥɚ ɭ 

ɩɨɩɭɥɚɰɢɨɧɨʁ ɫɬɭɞɢʁɢ ɤɨɞ ɡɞɪɚɜɢɯ ɢɫɩɢɬɚɧɢɤɚ ɫɪɟɞʃɢɯ ɝɨɞɢɧɚ. Ʉɨɞ ɨɫɨɛɚ ɠɟɧɫɤɨɝ 

ɩɨɥɚ ɭɨɱɟɧɚ ʁɟ ɫɧɚɠɧɚ ɧɟɝɚɬɢɜɧɚ ɩɨɜɟɡɚɧɨɫɬ ɜɪɟɞɧɨɫɬɢ HOMA-IR ɫɚ ɩɨɫɬɢɝɧɭʄɢɦɚ ɧɚ 

ɬɟɫɬɨɜɢɦɚ ɜɟɪɛɚɥɧɟ ɮɥɭɟɧɬɧɨɫɬɢ (ɟɝɡɟɤɭɬɢɜɧɟ ɮɭɧɤɰɢʁɟ) ɚɥɢ ɫɚɦɨ ɤɨɞ ɨɧɢɯ ɤɨʁɟ ɧɢɫɭ 

ɩɨɫɟɞɨɜɚɥɟ ε4 ɚɥɟɥ ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ (223). 

ɂɧɬɪɚɧɚɡɚɥɧɚ ɬɟɪɚɩɢʁɚ ɢɧɫɭɥɢɧɨɦ ɤɨɞ ɨɛɨɥɟɥɢɯ ɨɞ ȺȾ ɡɧɚɱɚʁɧɨ ʁɟ ɩɨɛɨʂɲɚɜɚɥɚ 

ɤɨɝɧɢɬɢɜɧɟ ɩɟɪɮɨɪɦɚɧɫɟ ɨɛɨɥɟɥɢɯ ɩɪɟɜɚɫɯɨɞɧɨ ɭ ɞɨɦɟɧɭ ɜɟɪɛɚɥɧɨɝ ɩɚɦʄɟʃɚ. (119).  

Ɇɟђɭɬɢɦ,  ɩɨɤɚɡɚɧɨ ʁɟ ɞɚ ε4 ɚɥɟɥ ɢ ɝɟɧɭ ɡɚ ȺɉɈȿ ɦɨɞɢɮɢɤɨɜɚɨ ɩɨɡɢɬɢɜɚɧ ɟɮɟɤɚɬ 

ɢɧɬɪɚɧɚɡɚɥɧɟ ɬɟɪɚɩɢʁɟ ɢɧɫɭɥɢɧɨɦ ɧɚ ɤɨɝɧɢɰɢʁɭ ɤɨɞ ɨɛɨɥɟɥɢɯ ɨɞ ȺȾ ɢ ɛɥɚɝɨɝ 

ɤɨɝɧɢɬɢɜɧɨɝ ɩɨɪɦɟʄɚʁɚ, ɬɚɤɨ ɞɚ ɫɭ ɨɫɨɛɟ ɤɨʁɟ ɧɢɫɭ ɛɢɥɟ ɧɨɫɢɰɢ ɨɜɨɝ ɚɥɟɥɚ ɢɦɚɥɟ 

ɩɨɜɨʂɧɢʁɢ ɟɮɟɤɚɬ ɨɜɟ ɬɟɪɚɩɢʁɟ. ɇɨɫɢɨɰɢ ε4 ɚɥɟɥɚ ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ  ɪɟɡɢɫɬɟɧɬɧɢʁɢ ɫɭ ɧɚ 

ɰɟɧɬɪɚɥɧɨ ɞɟɥɨɜɚʃɟ ɢɧɫɭɥɢɧɚ ɦɨɝɭʄɟ ɭɫɥɟɞ ɢɡɪɚɠɟɧɢʁɟ ɦɨɠɞɚɧɟ ɩɚɬɨɥɨɝɢʁɟ ɭɞɪɭɠɟɧɟ 

ɫɚ ɩɪɢɫɭɫɬɜɨɦ ɨɜɨɝ ɪɢɡɢɱɧɨɝ ɚɥɟɥɚ (224). 

 

5.8  Ɂɚɜɪɲɧɚ ɪɚɡɦɚɬɪɚʃɚ 

 

Ɇɭɥɬɢɩɥɚ ɫɤɥɟɪɨɡɚ ɤɚɨ ɤɨɦɩɥɟɤɫɧɚ ɛɨɥɟɫɬ,  ɧɟɞɟɮɢɧɢɫɚɧɚ ɟɬɢɨɩɚɬɨɝɟɧɟɬɫɤɢ ɢɦɚ 

ɡɧɚɱɚʁɧɨ ɡɚɫɬɭɩʂɟɧ ɤɨɝɧɢɬɢɜɧɢ ɞɟɮɢɰɢɬ ɚɥɢ ʁɟ ɫɚɦ ɩɪɨɰɟɫ ɤɨʁɢɦ ɞɨɥɚɡɢ ɞɨ ɨɲɬɟʄɟʃɚ 

ɤɨɝɧɢɬɢɜɧɢɯ ɮɭɧɤɰɢʁɚ ɧɟɩɨɡɧɚɬ. Ʉɨɝɧɢɬɢɜɧɢ ɞɟɮɢɰɢɬ ʁɟ ɩɪɢɫɭɬɚɧ ɢ ɭ ɮɚɡɢ ɛɨɥɟɫɬɢ 

ɤɚɞɚ ɩɪɟɞɨɦɢɧɢɪɚ ɢɧɮɥɚɦɚɰɢʁɚ ɢ ɭ ɮɚɡɢ ɨɞɦɚɤɥɟ ɛɨɥɟɫɬɢ ɭ ɤɨʁɨʁ ɫɭ ɞɨɦɢɧɚɧɬɧɢ 

ɩɪɨɰɟɫɢ ɧɟɭɪɨɞɟɝɟɧɟɪɚɰɢʁɟ. ɉɪɚɬɢ ɚɥɢ ɢ ɧɟɡɚɜɢɫɧɨ ɩɨɫɬɨʁɢ ɨɞ ɨɲɬɟʄɟʃɚ ɞɪɭɝɢɯ 

ɮɭɧɤɰɢɨɧɚɥɧɢɯ ɫɢɫɬɟɦɚ, ɦɨɬɨɪɧɢɯ, ɰɟɪɟɛɟɥɚɪɧɢɯ, ɫɟɧɡɢɬɢɜɧɢɯ. Шɬɚ ɞɨɦɢɧɚɧɬɧɨ 
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ɞɨɜɨɞɢ ɭ ɩɚɬɨɝɟɧɟɬɫɤɨɦ ɩɪɨɰɟɫɭ ɞɨ ɨɩɚɞɚʃɚ ɤɨɝɧɢɰɢʁɟ? ɂɦɚ ɥɢ ɦɟɫɬɚ ɞɚ ɭ ɬɨɦ 

ɟɬɢɨɩɚɬɨɝɟɧɟɬɫɤɨɦ ɩɪɨɰɟɫɭ ɦɨɠɟ ɞɨɩɪɢɧɟɬɢ ɩɨɪɟɦɟʄɚʁ ɢɧɫɭɥɢɧɚ ɢ ɝɟɧɟɬɫɤɚ 

ɩɪɟɞɢɫɩɨɡɢɰɢʁɚ ɭɫɥɟɞ ɩɪɢɫɭɫɬɜɚ ε4 ɚɥɟɥɚ ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ, ɛɢɥɚ ɫɭ ɤʂɭɱɧɚ ɩɢɬɚʃɚ ɤɨʁɚ 

ɫɭ ɩɨɤɪɟɧɭɥɚ ɧɚɲɟ ɢɫɬɪɚɠɢɜɚʃɟ.  

Јɟɞɚɧ ɨɞ ɨɫɧɨɜɧɢɯ ɰɢʂɟɜɚ ɧɚɲɟɝ ɢɫɬɪɚɠɢɜɚʃɚ ɛɢɨ ʁɟ ɞɚ ɫɟ ɢɫɩɢɬɚ ɞɚ ɥɢ ɩɨɫɬɨʁɢ 

ɤɨɦɛɢɧɨɜɚɧɢ ɭɬɢɰɚʁ ɢɫɩɢɬɢɜɚɧɢɯ ɩɨɬɟɧɰɢʁɚɥɧɢɯ ɮɚɤɬɨɪɚ ɪɢɡɢɤɚ, ɩɪɢɫɭɫɬɜɨ ɚɥɟɥɚ ε4 ɭ 

ɝɟɧɭ ɡɚ AɉɈȿ ɢ ɂɊ ɢɥɢ ȽɌ ɧɚ ɢɫɩɨʂɚɜɚʃɟ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ.  Ⱦɜɨɫɦɟɪɧɨɦ 

ɚɧɚɥɢɡɨɦ ɜɚɪɢʁɚɧɫɟ ɧɢʁɟ ɭɬɜɪђɟɧ ɤɨɦɛɢɧɨɜɚɧɢ ɭɬɢɰɚʁ ɩɨɦɟɧɭɬɢɯ ɩɚɪɚɦɟɬɚɪɚ ɧɚ 

ɤɨɝɧɢɬɢɜɧɢ ɫɬɚɬɭɫ ɩɪɨɰɟʃɟɧ ɤɪɨɡ ɤoɧɬɢɧɭɚɥɧɟ ɜɪɟɞɧɨɫɬɢ ɬɟɫɬɨɜɚ. Ɇɟђɭɬɢɦ 

ɦɭɥɬɢɜɚɪɢʁɚɬɧɨɦ ɥɨɝɢɫɬɢɱɤɨɦ ɚɧɚɥɢɡɨɦ ɭɬɢɰɚʁɚ ɧɚɜɟɞɟɧɢɯ ɩɚɪɚɦɟɬɚɪɚ ɧɚ ɤɨɝɧɢɬɢɜɧɢ 

ɫɬɚɬɭɫ ɩɚɰɢʁɟɧɚɬɚ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ  ɩɨɤɚɡɚɧ ʁɟ ɡɧɚɱɚʁɚɧ ɧɟɡɚɜɢɫɧɢ ɧɟɝɚɬɢɜɧɢ ɟɮɟɤɚɬ 

ɩɪɢɫɭɫɬɜɚ ɚɥɟɥɚ ε4 ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ ɡɚ ɧɚɫɬɚɧɚɤ ɛɥɚɝɨɝ ɤɨɝɧɢɬɢɜɧɨɝ ɞɟɮɢɰɢɬɚ, ɬɚɤɨ ɞɚ  

ɨɛɨɥɟɥɢ ɨɞ Ɇɋ ɢɦɚ 5.5 ɩɭɬɚ ɜɟʄɢ ɪɢɡɢɤ ɞɚ ʄɟ ɪɚɡɜɢɬɢ ɛɥɚɝɢ ɤɨɝɧɢɬɢɜɧɢ ɞɟɮɢɰɢɬ ɭ 

ɤɨɥɢɤɨ ʁɟ ɧɨɫɢɥɚɰ ε4 ɚɥɟɥɚ ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ, ɧɟɡɚɜɢɫɧɨ ɨɞ ɬɨɝɚ ɞɚ ɥɢ ɩɨɫɬɨʁɢ ɂɊ ɢ 

ɧɚɪɭɲɟɧɚ ȽɌ. (OR=5.55, 95% CI, 0.96-32.25, p=0.049 ɤɨɪɢɝɨɜɚɧ ɧɚ ɟɮɟɤɚɬ ɝɥɭɤɨɡɧɟ 

ɬɨɥɟɪɚɧɰɢʁɟ ɢ ɢɧɫɭɥɢɧɫɤɟ ɪɟɡɢɫɬɟɧɰɢʁɟ (Tabela 18 ).    

ɇɚɜɟɞɟɧɨ ʁɚɫɧɨ ɩɨɬɜɪђɭʁɟ ɢ ɧɚɥɚɡ ɤɨʁɢ ʁɟ ɞɨɛɢʁɟɧ ɤɚɞɚ ʁɟ ɩɨɜɟɡɚɧɨɫɬ ɨɲɬʄɟɧɟ ȽɌ, ɂɊ ɢ 

ɩɪɢɫɭɫɬɜɚ ɚɥɟɥɚ ε4 ɭ ɝɟɧɭ ѕɚ ȺɉɈȿ ɩɨʁɟɞɢɧɚɱɧɨ ɩɨɫɦɚɬɪɚɧɚ ɭ ɨɞɧɨɫɭ ɧɚ ɫɬɟɩɟɧ  

ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ. ɍɱɢʃɟɧɨ ʁɟ ɩɨɪɟђɟʃɟ ɝɪɭɩɚ ɩɚɰɢʁɟɧɚɬɚ ɤɨʁɢ ɢɦɚʁɭ ɛɥɚɝɢ 

ɤɨɝɧɢɬɢɜɧɢ ɞɟɮɢɰɢɬ ɢ ɩɚɰɢʁɟɧɚɬɚ ɤɨʁɢ ɧɟɦɚʁɭ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ ɢ ɩɨɪɟђɟʃɟ 

ɩɚɰɢʁɟɧɚɬɚ ɫɚ ɤɨɝɧɢɬɢɜɧɢɦ ɨɲɬɟʄɟʃɟɦ ɫɚ ɝɪɭɩɨɦ ɤɨʁɚ ɢɦɚ ɛɥɚɝɢ ɤɨɝɧɢɬɢɜɧɢ ɞɟɮɢɰɢɬ, 

ɭ ɨɞɧɨɫɭ ɧɚ ɩɪɢɫɭɫɬɜɨ ɧɚɜɟɞɟɧɢɯ ɱɢɧɚɥɚɰɚ. ɉɨɤɚɡɚɧɚ ʁɟ ɝɪɚɧɢɱɧɚ ɫɬɚɬɢɫɬɢɱɤɚ 

ɡɧɚɱɚʁɧɨɫɬ ɭ ɪɚɡɥɢɰɢ ɞɢɫɬɪɢɛɭɰɢʁɟ ε4 ɚɥɟɥɚ ɭ ɨɞɧɨɫɭ ɧɚ ɤɨɝɧɢɬɢɜɧɢ ɫɬɚɬɭɫ, ɧɚ ɧɚɱɢɧ ɞɚ 

ʁɟ ɚɥɟɥ ε4 ɛɢɨ ɧɚʁɡɚɫɬɭɩʂɟɧɢʁɢ ɭ ɝɪɭɩɢ ɫɚ ɛɥɚɝɢɦ ɤɨɝɧɢɬɢɜɧɢɦ ɞɟɮɢɰɢɬɨɦ, ɭɡ ɢɡɨɫɬɚɧɚɤ 

ɟɮɟɤɬɚ ɞɪɭɝɚ ɞɜɚ ɩɨɬɟɧɰɢʁɚɥɧɚ ɮɚɤɬɨɪɚ ɪɢɡɢɤɚ ɧɚ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ ɭɨɩɲɬɟ 

(Ɍɚɛɟɥɚ 17).  

Ⱥɥɟɥ ε4 ɭ ɝɟɧɭ ѕɚ ȺɉɈȿ ɭ ɧɚɲɨʁ ɢɫɩɢɬɢɜɚɧɨʁ ɩɨɩɭɥɚɰɢʁɢ, ɤɚɨ ɲɬɨ ʁɟ ɜɟʄ ɪɟɱɟɧɨ, ɛɢɨ  

ɧɟɡɚɜɢɫɧɢ ɩɪɟɞɢɤɬɨɪ ɛɥɚɝɨɝ ɤɨɝɧɢɬɢɜɧɨɝ ɞɟɮɢɰɢɬɚ. ɍ ɬɨʁ ɝɪɭɩɢ ɩɚɰɢʁɟɧɚɬɚ ɚɥɟɥ ε4ʁɟ 

ɧɚʁɡɚɫɬɭɩʂɟɧɢʁɢ ɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɱɟɲʄɢ ɭ ɨɞɧɨɫɭ ɧɚ ɝɪɭɩɭ ɤɨʁɚ ɧɟɦɚ ɤɨɝɧɢɬɢɜɧɢ 

ɞɟɮɢɰɢɬ. ɂɫɩɬɚɧɢɰɢ ɭ ɝɪɭɩɢ ɫɚ ɛɥɚɝɢɦ ɤɨɝɧɢɬɢɜɧɢɦ ɩɨɪɟɦɟʄɚʁɟɦ ɩɨɪɟɞ ɬɨɝɚ ɲɬɨ ɫɭ  

ɢɦɚɥɢ ɱɟɲʄɟ ɡɚɫɬɭɩʂɟɧ ɚɥɟɥ ε4 ɢɦɚɥɢ ɫɭ ɡɧɚɱɚʁɧɨ ɜɟʄɢ EDSS ɢ MSSS ɭ ɨɞɧɨɫɭ ɧɚ 

ɝɪɭɩɭ ɤɨʁɚ ɧɟɦɚ ɤɨɝɧɢɬɢɜɧɢ ɞɟɮɢɰɢɬ. Ɇɟђɭɬɢɦ ɩɪɢɫɭɫɬɜɨ ε4ɚɥɟɥɚ ɭ ɝɟɧɭ ɡɚ APOE ɧɢʁɟ 

ɩɨɤɚɡɚɥɨ ɩɨɡɢɬɢɜɧɭ ɩɨɜɟɡɚɧɨɫɬ ɫɚ ɜɟʄɢɦ  EDSS ɫɤɨɪɨɦ ɢ MSSS ɫɤɨɪɨɦ ɭ ɭɤɭɩɧɨʁ ɝɪɭɩɢ  
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ɢɫɩɢɬɚɧɢɤɚ ɲɬɨ ɝɨɜɨɪɢ ɞɚ ɛɢ ɩɪɢɫɭɫɬɜɨ ε4 ɚɥɟɥɚ ɭ ɨɜɨʁ ɝɪɭɩɢ ɛɨɥɟɫɧɢɤɚ ɦɨɝɥɨ ɛɢɬɢ ɭ 

ɨɫɧɨɜɢ ɧɚɫɬɚɧɤɚ ɤɨɝɧɢɬɢɜɧɨɝ ɞɟɮɢɰɢɬɚ ɚ ɧɟ ɢ ɩɪɨɝɪɟɫɢɜɧɢʁɟɝ ɬɨɤɚ ɛɨɥɟɬɢ, ɤɚɤɨ ʁɟ  

ɩɨɤɚɡɚɧɨ ɭ ɩɪɟɬɯɨɞɧɨɦ ɢɫɬɪɚɠɢɜɚʃɭ ɭ ɩɨɩɭɥɚɰɢʁɢ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ ɭ ɋɪɛɢʁɢ (194).  

Ƚɪɭɩɭ ɫɚ ɛɥɚɝɢɦ ɤɨɝɧɢɬɢɜɧɢɦ ɩɨɪɟɦɟʄɚʁɟɦ ɨɞɥɢɤɨɜɚɥɚ ʁɟ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɦɥɚђɚ 

ɠɢɜɨɬɧɚ ɞɨɛ ɢ ɜɢɲɢ ɫɬɟɩɟɧ ɨɛɪɚɡɨɜɚʃɚ ɭ ɨɞɧɨɫɭ ɧɚ ɝɪɭɩɭ ɫɚ ɤɨɝɧɢɬɢɜɧɢɦ ɨɲɬɟʄɟʃɟɦ, 

ɲɬɨ ɛɢ ɫɭɲɬɢɧɫɤɢ ɦɨɝɥɨ ɞɚ ɪɟɥɚɬɢɜɢɡɭʁɟ ɢɫɩɨʂɟɧɢ ɫɬɟɩɟɧ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ 

(ɛɥɚɝɢ ɤɨɝɧɢɬɢɜɧɢ ɞɟɮɢɰɢɬ) ɨɛɡɢɪɨɦ ɧɚ ɩɪɢɫɭɫɬɜɨ ɜɟʄɟ ɤɨɝɧɢɬɢɜɧɟ ɪɟɡɟɪɜɟ. Ʉɚɞɚ ɭ 

ɢɫɬɢɦ ɝɪɭɩɚɦɚ ɛɨɥɟɫɧɢɤɚ ɭɩɨɪɟɞɢɦɨ ɫɬɟɩɟɧ ɮɭɧɤɰɢɨɧɚɥɧɨɝ ɨɲɬɟʄɟʃɚ ɢ ɫɬɟɩɟɧ 

ɩɪɨɝɪɟɫɢʁɟ ɛɨɥɟɫɬɢ ɭɨɱɚɜɚɦɨ ɞɚ ʁɟ ɪɚɥɢɤɚ ɢɡɦɟђɭ ɝɪɭɩɚ ɜɟʄɚ ɭ EDSS ɫɤɨɪɭ ɧɟɝɨ ɭ MSSS 

ɫɤɨɪɭ ɲɬɨ ɝɨɜɨɪɢ ɭ ɩɪɢɥɨɝ ɩɪɨɝɪɟɫɢɜɧɢʁɟ ɛɨɥɟɫɬɢ ɭ ɝɪɭɩɢ ɫɚ ɛɥɚɠɢɦ ɤɨɝɧɢɬɢɜɧɢɦ 

ɩɨɪɟɦɟʄɚʁɟɦ.  Ɇɟђɭɬɢɦ ɢɚɤɨ ʁɟ ɩɨɡɧɚɬɨ ɞɚ ɫɬɟɩɟɧ ɤɨɝɧɢɬɢɜɧɨɝ ɞɟɮɢɰɢɬɚ ɧɟ ɦɨɪɚ ɭɜɟɤ 

ɞɚ ɩɪɚɬɢ ɢ ɫɬɟɩɟɧ ɮɭɧɤɰɢɨɧɚɥɧɨɝ ɨɲɬɟʄɟʃɚ ɭɩɪɚɜɨ ʁɟ ɩɨɤɚɡɚɧɨ ɞɚ ɫɟ MSSS ɧɚɥɚɡɢ ɭ 

ɝɪɭɩɢ  ɩɨɬɟɧɰɢɚɥɧɢɯ ɩɪɟɞɢɤɬɨɪɚ ɛɥɚɝɨɝ ɤɨɝɧɢɬɢɜɧɨɝ ɞɟɮɢɰɢɬɚ. ɇɚɢɦɟ, ɤɚɞɚ ɫɭ ɞɚʂɨɦ 

ɚɧɚɥɢɡɨɦ ɢ ɨɫɬɚɥɢ ɤɥɢɧɢɱɤɢ ɮɚɤɬɨɪɢ, ɢɫɩɢɬɢɜɚɧɢ ɭ ɨɜɨɦ ɢɫɬɪɚɠɢɜɚʃɭ ɭ ɫɦɢɫɥɭ 

ɩɪɟɞɢɤɬɨɪɚ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ, ɭɤʂɭɱɟɧɢ  ɭ ɦɭɥɬɢɜɚɪɢʁɚɧɬɧɢ ɪɟɝɪɟɫɢɨɧɢ ɦɨɞɟɥ ɭ 

ɰɢʂɭ ɞɟɮɢɧɢɫɚʃɚ ɫɬɚɬɢɫɬɢɱɤɢ ɧɚʁɡɧɚɱɚʁɧɢʁɟɝ ɦɭɥɬɢɮɚɤɬɨɪɢʁɚɥɧɨɝ ɦɨɞɟɥɚ ɤɨʁɢ ɫɚ 

ɧɚʁɜɟʄɢɦ ɤɨɪɢɝɨɜɚɧɢɦ ɩɪɨɰɟɧɬɨɦ ɨɛʁɚɲʃɚɜɚ ɜɚɪɢʁɚɛɢɥɧɨɫɬ ɤɨɝɧɢɬɢɜɧɨɝ ɫɬɚɬɭɫɚ 

ɩɚɰɢʁɟɧɚɬɚ ɫɚ Ɇɋ ɩɨɤɚɡɚɧɨ ʁɟ ɫɥɟɞɟʄɟ. Ⱥɧɚɥɢɡɨɦ  ɩɨɬɟɧɰɢʁɚɥɧɢɯ ɩɪɟɞɢɤɬɨɪɚ ɛɥɚɝɨɝ 

ɤɨɝɧɢɬɢɜɧɨɝ ɩɨɪɟɦɟʄɚʁɚ ɭ ɨɞɧɨɫɭ ɧɚ ɩɚɰɢʁɟɧɬɟ ɤɨʁɢ ɫɭ ɤɨɝɧɢɬɢɜɧɨ ɨɱɭɜɚɧɢ ɭɤɚɡɚɧɨ ʁɟ  

ɞɚ ɦɭɥɬɢɮɚɤɬɨɪɢʁɚɥɧɢ ɦɨɞɟɥ ɤɨʁɢ ɱɢɧɢ ɩɨɥ ɨɛɨɥɟɥɨɝ, ɞɭɠɢɧɚ ɬɪɚʁɚʃɚ ɛɨɥɟɫɬɢ , ɭɤɭɩɚɧ 

ɛɪɨʁ ɪɟɥɚɩɫɚ, MSSS ɢ ɩɪɢɫɭɫɬɜɨɚ ɥɟɥɚ ε4 ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ ɢɦɚ ɩɪɟɞɢɤɬɢɜɧɢ ɡɧɚɱɚʁ. 

ɇɚʁɜɟʄɢ ɫɬɟɩɟɧ ɡɧɚɱɚʁɧɨɫɬɢ ɩɨɤɚɡɭʁɟ ɫɬɟɩɟɧ ɩɪɨɝɪɟɫɢʁɟ ɛɨɥɟɫɬɢ ɢɡɚ ɱɟɝɚ ɫɟ ɧɚɥɚɡɢ 

ɞɭɠɢɧɚ ɬɪɚʁɚʃɚ ɛɨɥɟɫɬɢ ɢ ɩɪɢɫɭɬɜɨ ɢɫɩɢɬɢɜɚɧɨɝ ɝɟɧɟɬɫɤɨɝ ɮɚɤɬɨɪɚ ɪɢɡɢɤɚ ɫɚ ɢɫɬɢɦ  

ɫɬɟɩɟɧɨɦ ɡɧɚɱɚʁɧɨɫɬɢ. ɋɚ ɞɪɭɝɟ ɫɬɪɚɧɟ ɬɚɤɨђɟ ɡɧɚɱɚʁɚɧ ɩɪɟɞɢɤɬɨɪ ɛɢɨ ʁɟ ɢ ɦɚʃɢ ɛɪɨʁ 

ɪɟɥɚɩɫɚ ɲɬɨ ɦɨɠɟ ɛɢɬɢ ɨɛʁɚɲʃɟɧɨ ɬɢɦɟ ɞɚ ɛɪɨʁ ɪɟɥɚɩɫɚ ɨɩɚɞɚ ɫɚ ɞɭɠɢɧɨɦ ɬɪɚʁɚʃɚ 

ɛɨɥɟɫɬɢ ɨɛɡɢɪɨɦ ɞɚ ɛɨɥɟɫɬ ɩɚɬɨɝɟɧɟɬɫɤɢ ɩɪɟɥɚɡɢ ɢɡ ɢɧɮɥɚɦɚɬɨɪɧɟ ɭ ɞɟɝɟɧɟɪɚɬɢɜɧɭ 

ɮɚɡɭ.  

ɉɨɤɚɡɚɧɨ ʁɟ ɞɚ ʁɟ ɠɟɧɫɤɢ ɩɨɥ ɩɨɬɟɧɰɢʁɚɥɧɢ ɩɪɟɞɢɤɬɨɪ ɤɚɤɨ ɡɚ ɛɥɚɝɢ ɤɨɝɧɢɬɢɜɧɢ 

ɞɟɮɢɰɢɬ ɬɚɤɨ ɢ ɡɚ ɨɲɬɟʄɟʃɟ ɦɟɦɨɪɢʁɟ, ɭɡ ɦɚʃɭ ɡɧɚɱɚʁɧɨɫɬ (ɧɚ ɧɢɜɨɭ ɬɪɟɧɞɚ p=0.07 ) ɡɚ 

ɬɟɠɟ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ ɭ ɨɞɧɨɫɭ ɧɚ ɩɚɰɢʁɟɧɬɟ ɤɨʁɢ ɧɟɦɚʁɭ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ 

(Ɍɚɛɟɥɟ 19, 20, 21).  ɍ ɧɚɦɚ ɞɨɫɬɭɩɧɨʁ ɥɢɬɟɪɚɬɭɪɢ ɧɟɦɚ ɤɨɧɡɢɫɬɟɧɬɧɢɯ ɩɨɞɚɬɚɤɚ ɤɨʁɢ 

ɭɤɚɡɭʁɭ ɞɚ ɫɟ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ ɱɟɲʄɟ ʁɚɜʂɚ ɤɨɞ ɠɟɧɚ ɭ Ɇɋ ɡɚ ɪɚɡɥɢɤɭ ɨɞ 

ɨɛɨʂɟɜɚʃɚ ɨɞ ȺȾ ɤɨʁɚ ɩɪɟɞɨɦɢɧɢɪɚ ɭ ɠɟɧɫɤɨɦ ɩɨɥɭ. Ʉɚɤɨ ɝɪɭɩɚ ɨɛɨɥɟɥɢɯ ɠɟɧɚ ɧɢʁɟ 
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ɢɦɚɥɚ ɜɟʄɭ ɡɚɫɬɭɩʂɟɧɨɫɬ ɢɫɩɢɬɢɜɚɧɢɯ ɱɢɧɢɥɚɰɚ (ɫɬɚɪɨɫɬ, ɫɬɟɩɟɧ ɨɛɪɚɡɨɜɚʃɚ,  ȺɉɈȿ 

ε4, EDSS, MSSS, ɞɭɠɢɧɚ ɬɪɚʁɚʃɚ ɛɨɥɟɫɬɢ)  ɤɨʁɢ ɫɭ ɩɨɜɟɡɚɧɢ ɫɚ ɪɢɡɢɤɨɦ ɡɚ ɤɨɝɧɢɬɢɜɧɨ 

ɨɲɬɟʄɟʃɟ ɭ ɨɜɨɦ ɢɫɬɪɚɠɢɜɚʃɭ,  ɭ ɨɞɧɨɫɭ ɧɚ ɦɭɲɤɚɪɰɟ,  ɨɜɚʁ ɪɟɡɭɥɬɚɬ ɞɚʁɟ ɞɨɞɚɬɧɢ 

ɡɧɚɱɚʁ ɠɟɧɫɤɨɦ ɩɨɥɭ ɤɚɨ ɩɨɬɟɧɰɢʁɚɥɧɨɦ ɩɪɟɞɢɤɬɨɪɭ ɡɚ ɧɚɫɬɚɧɚɤ  ɤɨɝɧɢɬɢɜɧɨɝ 

ɨɲɬɟʄɟʃɚ. ɍ ɧɚɲɨʁ ɝɪɭɩɢ ɢɫɩɢɬɚɧɢɤɚ ʁɟ ɛɢɥɨ ɦɚʃɟ ɩɪɢɩɚɞɧɢɰɚ ɠɟɧɫɤɨɝ ɩɨɥɚ ɡɛɨɝ 

ɚɧɚɥɢɡɟ ɫɩɟɰɢɮɢɱɧɟ, ɩɪɟɬɟɠɧɨ ɜɨʁɧɟ, ɩɨɩɭɥɚɰɢʁɟ ɩɚɰɢʁɟɧɚɬɚ, ɲɬɨ ɧɢʁɟ ɫɥɭɱɚʁ ɭ ɪɟɚɥɧɨʁ 

ɪɚɫɩɨɞɟɥɢ ɩɨɥɨɜɚ ɭ ɫɚɦɨʁ ɛɨɥɟɫɬɢ. ɋɜɟ ɡɚʁɟɞɧɨ ɛɢ ɦɨɝɥɨ ɞɚ ɭɤɚɠɟ ɞɚ ɛɢ ɪɟɚɥɧɢʁɚ 

ɪɚɫɩɨɞɟɥɚ ɩɨɥɚ ɭ ɚɧɚɥɢɡɢɪɚɧɨʁ ɝɪɭɩɢ ɩɚɰɢʁɟɧɚɬɚ ɦɨɝɥɚ ɞɚ ɛɭɞɟ ɩɨɜɟɡɚɧɚ ɫɚ ɜɟʄɨɦ 

ɡɚɫɬɭɩʂɟɧɨɲʄɭ ɤɨɝɧɢɬɢɜɧɨɝ ɩɨɪɟɦɟʄɚʁɚ. Ɇɨɝɭʄɟ ʁɟ ɞɚ ɫɟ ɢɫɬɨ ɨɞɧɨɫɢ ɢ ɧɚ ɨɫɬɚɥɟ 

ɩɨɤɚɡɚɧɟ ɩɨɬɟɧɰɢʁɚɥɧɟ ɩɪɟɞɢɤɬɨɪɟ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɨɛɡɢɪɨɦ ɞɚ ɫɟ ʃɢɯɨɜɚ 

ɞɢɫɬɪɢɛɭɰɢʁɚ ɩɨ ɩɨɥɭ ɧɢʁɟ ɪɚɡɥɢɤɨɜɚɥɚ.  

ɉɨɪɟɞ ɩɨɥɚ ɤɚɨ ɩɨɬɟɧɰɢʁɚɥɧɨɝ ɩɪɟɞɢɤɬɨɪɚ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ, ɛɪɠɚ ɩɪɨɝɪɟɫɢʁɚ 

ɛɨɥɟɫɬɢ ɢɡɪɚɠɟɧɚ MSSS ɤɚɨ ɢ ɞɭɠɟ ɬɪɚʁɚʃɚ ɛɨɥɟɫɬɢ ɫɭ ɦɭɥɬɢɜɚɪɢʁɚɬɧɨɦ ɪɟɝɪɟɫɢɨɧɨɦ 

ɚɧɚɥɢɡɨɦ ɩɨɤɚɡɚɧɢ ɤɚɨ ɤɨɧɡɢɫɬɟɧɬɧɢ ɩɨɬɟɧɰɢʁɚɥɧɢ ɩɪɟɞɢɤɬɨɪɢ ɩɪɢɫɭɫɬɜɚ ɤɨɝɧɢɬɢɜɧɨɝ 

ɩɨɪɟɦɟʄɚʁɚ ɭ ɧɚɲɨʁ ɝɪɭɩɢ ɩɚɰɢʁɟɧɚɬɚ ɧɟɡɚɜɢɫɧɨ ɨɞ ʃɟɝɨɜɨɝ ɫɬɟɩɟɧɚ  ɢɡɪɚɠɟɧɨɫɬɢ 

(ɛɥɚɝɢ ɢɥɢ ɢɡɪɚɡɢɬɢʁɢ), ɤɚɨ ɢ ɡɚ ɫɩɟɰɢɮɢɱɧɢ ɞɨɦɟɧ ɦɟɦɨɪɢʁɫɤɨɝ ɨɲɬɟʄɟʃɚ (Ɍɚɛɟɥɚ 19, 

20, 21). 

Ɉɞ ɩɚɪɚɦɟɬɚɪɚ ɦɟɬɚɛɨɥɢɡɦɚ ɢɧɫɭɥɢɧɚ ɢ ɝɥɭɤɭɡɟ ɦɭɥɬɢɜɚɪɢʁɚɬɧɚ ɪɟɝɪɟɫɢɨɧɚ ɚɧɚɥɢɡɚ  

ɤɚɨ ʁɟɞɢɧɢ ɩɨɬɟɧɰɢʁɚɥɧɢ ɩɪɟɞɢɤɬɨɪ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɞɟɮɢɧɢɲɟ ɧɢɠɢ 

ɢɧɫɭɥɢɧɫɤɢ ɨɞɝɨɜɨɪ ɧɚ ɫɬɢɦɭɥɚɰɢʁɭ ɝɥɭɤɨɡɨɦ (ɩɨɜɪɲɢɧɚ ɢɫɩɨɞ ɤɪɢɜɟ ɡɚ ɢɧɫɭɥɢɧ ɤɨʁɚ 

ʁɟ ɨɞɪɟђɟɧɚ  ɜɪɟɞɧɨɫɬɢɦɚ ɢɧɫɭɥɢɧɚ ɭɜɪɟɦɟɧɫɤɢɦ ɬɚɱɤɚɦɚ ɈȽɌɌ ɭ 0. γ0. ɢ 1β0. ɦɢɧ) ɢ ɬɨ 

ɫɚɦɨ ɡɚ ɞɨɦɟɧ ɦɟɦɨɪɢʁɫɤɨɝ ɨɲɬɟʄɟʃɚ ɧɚ ɧɚɱɢɧ ɞɚ ʁɟ ɦɚʃɚ ɩɨɜɪɲɢɧɚ ɢɫɩɨɞ ɤɪɢɜɟ ɡɚ 

ɢɧɫɭɥɢɧ ɩɪɟɞɫɬɚɜʂɚɥɚ ɮɚɤɬɨɪ ɪɢɡɢɤɚ ɡɚ ɩɪɢɫɭɫɬɜɨ ɦɟɦɨɪɢʁɫɤɨɝ ɞɟɮɢɰɢɬɚ (Ɍɚɛɟɥɚ β1). 

ɇɚɜɟɞɟɧɨ ɛɢ ɫɟ ɦɨɝɥɨ ɫɦɚɬɪɚɬɢ ɧɟɨɱɟɤɢɜɚɧɢɦ ɪɟɡɭɥɬɚɬɨɦ ɡɚ ɪɚɡɥɢɤɭ ɨɞ  ɭɨɱɟɧɨɝ ɞɚ ʁɟ 

ɨɲɬɟʄɟɧɚ ȽɌ ɭ ɧɚɲɨʁ ɝɪɭɩɢ ɢɫɩɢɬɚɧɢɤɚ ɞɨɜɨɞɢɥɚ ɞɨ ɥɨɲɢʁɢɯ ɪɟɡɭɥɬɚɬɚ ɧɚ ɬɟɫɬɨɜɢɦɚ 

ɟɩɢɡɨɞɢɱɧɨɝ ɩɚɦʄɟʃɚ ɤɚɤɨ ɜɢɡɭɟɥɧɨɝ ɬɚɤɨ ɢ ɜɟɪɛɚɥɧɨɝ ɤɚɨ ɢ ɞɚ ʁɟ ɩɨʁɟɞɢɧɚɱɧɨɦ 

ɚɧɚɥɢɡɨɦ ɩɨɫɬɢɝɧɭʄɚ ɧɚ ɋɉȺɊɌ ɬɟɫɬɭ ɤɨʁɢ ɩɪɨɰɟʃɭʁɟ ɛɪɡɢɧɭ ɩɪɨɰɟɫɭɢɪɚʃɚ 

ɢɧɮɨɪɦɚɰɢʁɚ ɢ ɤɨɦɩɥɟɤɫɧɭ ɩɚɠʃɭ , ɭɫɬɚɧɨɜʂɟɧɚ ɩɨɜɟɡɚɧɨɫɬ ɫɚ ɧɢɠɨɦ ɫɟɧɡɢɬɢɜɧɨɲʄɭ 

ɬɤɢɜɚ ɧɚ ɢɧɫɭɥɢɧ.  Ɂɚɩɪɚɜɨ ɦɟɯɚɧɢɡɚɦ ɩɨɪɟɦɟʄɚʁɚ ɢɧɫɭɥɢɧɚ ɢ ɝɥɭɤɨɡɟ ɭ Ɇɋ ɧɢʁɟ 

ɞɨɜɨʂɧɨ ɪɚɡʁɚɲʃɟɧ. Ɇɨɝɭʄɟ ʁɟ ɞɚ ɨɛɡɢɪɨɦ ɞɚ ɫɟ ɪɚɞɢ ɨ ɚɭɬɨɢɦɭɧɨʁ ɛɨɥɟɫɬɢ ɭ ɨɤɜɢɪɭ 

ɤɨʁɟ ɫɟ ɧɟ ɢɫɤʂɭɱɭʁɟ ɧɢ ɚɭɬɨɢɦɭɧɢ ɩɪɨɰɟɫ ɧɚ ɧɢɜɨɭ ɩɚɧɤɪɟɚɫɚ ɤɨʁɢ ɛɢ ɧɚ ɞɪɭɝɚɱɢʁɢ 

ɧɚɱɢɧ ɤɨɧɮɢɝɭɪɢɪɚɨ ɭ ɩɚɬɨɮɢɡɢɨɥɨɝɢʁɢ ɩɨɪɟɦɟʄɚʁɚ ɝɥɭɤɨɡɧɨɝ ɦɟɬɚɛɨɥɢɡɦɚ ɭ ɨɞɧɨɫɭ ɧɚ 

ɩɨɡɧɚɬɟ ɦɟɯɚɧɢɡɦɟ ɭ ɩɪɟɞɢʁɚɛɟɬɟɫɭ ɬɢɩ β.  



84 

 

 
ɋɥɨɠɟɧɢ ɩɚɬɨɮɢɡɢɨɥɨɲɤɢ ɩɪɨɰɟɫɢ ɭ ɧɚɫɬɚɧɤɭ ɦɟɬɚɛɨɥɢɱɤɢɯ ɩɨɪɟɦɟʄɚʁɚ ɝɥɭɤɨɡɟ ɢ 

ɢɧɫɭɥɢɧɚ ɞɨɞɚɬɧɨ ɫɟ ɭɫɥɨɠʃɚɜɚʁɭ ɩɨɫɦɚɬɪɚɧɢ ɭ ɤɨɧɬɟɤɫɬɭ Ɇɋ, ɧɚɪɨɱɢɬɨ ɤɚɞɚ ɫɟ ɭ 

ɩɪɢɱɭ ɭɤʂɭɱɢ ɫɥɨɠɟɧɢ ɦɟɯɚɧɢɡɚɦ ɚɭɬɨɢɦɭɧɨɫɬɢ, ɢɧɮɥɚɦɚɰɢʁɟ ɢ ɧɟɭɪɨɞɟɝɟɧɟɪɚɰɢʁɟ, 

ɤɚɨ ɢ ɦɨɠɞɚɧɚ ɂɊ ɤɨʁɚ ɛɢ ɩɚɤ ɫɚ ɫɜɨʁɟ ɫɬɪɚɧɟ ɦɨɝɥɚ ɢɦɚɬɢ ɟɮɟɤɚɬ ɧɚ  ɪɟɝɭɥɚɰɢʁɭ 

ɦɟɬɚɛɨɥɢɡɦɚ ɧɚ ɩɟɪɢɮɟɪɢʁɢ ɢ ɫɚɦɢɦ ɬɢɦ ɧɚ ɦɟɪʂɢɜɟ ɩɚɪɚɦɟɬɪɟ ɤɨʁɢɦɚ ɫɟ ɦɢ ɬɪɟɧɭɬɧɨ 

ɪɭɤɨɜɨɞɢɦɨ. Ʉɨʁɢ ɛɢ ɦɟɯɚɧɢɡɦɢ ɡɚɩɪɚɜɨ ɛɢɥɢ ɨɞɝɨɜɨɪɧɢ ɡɚ ɧɚɫɬɚɧɚɤ ɂɊ ɤɨɞ ɩɨʁɟɞɢɧɢɯ 

ɛɨɥɟɫɧɢɤɚ ɫɚ Ɇɋ ɢ ɞɚ ɥɢ ɢ ɤɨʁɢɦ ɦɟɯɚɧɢɡɦɨɦ ɛɢ ɦɨɝɥɢ ɞɨɩɪɢɧɟɬɢ ɤɨɝɧɢɬɢɜɧɨɦ 

ɨɲɬɟʄɟʃɭ ɢ ɞɚʂɟ ɨɫɬɚʁɟ ɧɟɩɨɡɧɚɧɢɰɚ ɢ ɫɜɚɤɚɤɨ ɫɜɨʁɨɦ ɫɥɨɠɟɧɨɲʄɭ ɡɚɯɬɟɜɚ ɞɚʂɟ 

ɢɫɩɢɬɢɜɚʃɟ ɢ ɦɭɬɢɞɢɫɰɢɩɥɢɧɚɪɧɢ ɩɪɢɫɬɭɩ ɭ ɫɚɝɥɟɞɚɜɚʃɭ.  
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6. Ɂɚɤʂɭɱɰɢ: 

1. Ɂɚɫɬɭɩʂɟɧɨɫɬ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɢɡɧɨɫɢɥɚ ʁɟ γ9,51 %, ɞɨɤ ʁɟ  70.γ7% 

ɛɨɥɟɫɧɢɤɚ ɢɦɚɥɨ ɥɨɲ ɪɟɡɭɥɬɚɬ ɧɚ ɧɚʁɦɚʃɟ ʁɟɞɧɨɦ ɬɟɫɬɭ. ɍ ɨɛɪɚɫɰɭ ɤɨɝɧɢɬɢɜɧɨɝ 

ɨɲɬɟʄɟʃɚ ɧɚʁɡɚɫɬɭɩʂɟɧɢʁɢ ʁɟ ɧɟɭɫɩɟɯ ɧɚ ɦɟɦɨɪɢʁɫɤɢɦ ɬɟɫɬɨɜɢɦɚ ɤɨʁɢ ʁɟ ɩɨɤɚɡɚɧ 

ɤɨɞ  67% ɩɚɰɢʁɟɧɚɬɚ. 

2. ɉɨɫɬɨʁɚʃɭ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɡɧɚɱɚʁɧɨ ɞɨɩɪɢɧɨɫɢ, ɫɬɚɪɨɫɬ, ɧɢɠɢ ɫɬɟɩɟɧ 

ɨɛɪɚɡɨɜɚʃɚ, ɫɬɟɩɟɧ ɮɭɧɤɰɢɨɧɚɥɧɟ ɨɧɟɫɩɨɫɨɛʂɟɧɨɫɬɢ ɩɪɨɰɟʃɟɧ EDSS-ɨɦ ɢ 

ɛɪɡɢɧɚ ɩɪɨɝɪɟɫɢʁɟ ɛɨɥɟɫɬɢ ɢɡɪɚɠɟɧɚ MSSS-ɨɦ  ɫɚ ɩɪɟɜɚɫɯɨɞɧɢɦ ɭɬɢɰɚʁɟɦ ɧɚ 

ɛɪɡɢɧɭ ɨɛɪɚɞɟ ɢɧɮɨɪɦɚɰɢʁɚ, ɞɨɤ EDSS ɞɨɩɪɢɧɨɫɢ ɨɲɬɟʄɟʃɭ ɫɜɢɯ ɩɪɨɰɟʃɢɜɚɧɢɯ 

ɤɨɝɧɢɬɢɜɧɢɯ ɞɨɦɟɧɚ.  

3. ɉɨɞɝɪɭɩɚ ɧɨɫɢɥɚɰɚ ε4 ɚɥɟɥɚ ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ ɱɢɧɢɥɚ  ʁɟ β1% ɞɨɤ ʁɟ ʃɟɝɨɜɚ 

ɡɚɫɬɭɩʂɟɧɨɫɬ ɭ ɰɟɥɨɤɭɩɧɨɦ ɭɡɨɪɤɭ ɛɨɥɟɫɧɢɤɚ ɢɡɧɨɫɢɥɚ 1β%,  ɛɟɡ ɩɨɜɟɡɚɧɨɫɬɢ ɫɚ 

ɮɟɧɨɬɢɩɨɦ ɛɨɥɟɫɬɢ.  

4. ɇɚɪɭɲɟɧɭ ɝɥɭɤɨɡɧɭ ɬɨɥɟɪɚɧɰɢʁɭ  ɢɫɩɨʂɢɥɨ ʁɟ  β4,69 % ɨɛɨɥɟɥɢɯ , ɞɨɤ 23,4% 

ɢɫɩɢɬɚɧɢɤɚ ɢɦɚ ɢɧɫɭɥɢɧɫɤɭ ɪɟɡɢɫɬɟɧɰɢʁɭ ɧɚ ɨɫɧɨɜɭ HOMA1-IR ɢɧɞɟɤɫɚ. 

Ȼɨɥɟɫɧɢɰɢ ɤɨʁɢ ɫɭ ɩɚɬɨɥɨɲɤɢ ɬɨɥɟɪɢɫɚɥɢ ɝɥɭɤɨɡɭ ɛɢɥɢ ɫɭ ɡɧɚɱɚʁɧɨ ɫɬɚɪɢʁɢ ɢ 

ɢɦɚɥɢ ɫɭ ɡɧɚɱɚʁɧɨ ɜɟʄɢ ȿDSS ɫɤɨɪ. Ȼɨɥɟɫɧɢɰɢ ɤɨɞ ɤɨʁɢɯ ʁɟ ɛɨɥɟɫɬ ɞɭɠɟ ɬɪɚʁɚɥɚ 

ɢɦɚɥɢ ɡɧɚɱɚʁɧɨ ɜɟʄɟ ɜɪɟɞɧɨɫɬɢ ɢɧɞɟɤɫɚ ɢɧɫɭɥɢɧɫɤɟ ɪɟɡɢɫɬɟɧɰɢʁɟ, HOMA1-IR. 

5. ɉɪɢɦɟɧɚ ɢɦɭɧɨɦɨɞɭɥɚɬɨɪɧɟ ɬɟɪɚɩɢʁɟ ɬɢɩɚ IFNȕ 1b ɧɟ ɩɨɤɚɡɢʁɟ ɩɨɜɟɡɚɧɨɫɬ ɧɢ ɫɚ 

ʁɟɞɧɢɦ ɨɞ ɢɫɩɢɬɢɜɚɧɢɯ ɩɚɪɚɦɟɬɚɪɚ (ɩɚɪɚɦɟɬɪɢ ɦɟɬɚɛɨɥɢɡɦɚ ɢɧɫɭɥɢɧɚ ɢ ɝɭɥɨɡɟ, 

ɤɨɝɧɢɬɢɜɧɢ ɫɬɚɬɭɫ.) 

6. ɂɧɫɭɥɢɧɫɤɚ ɪɟɡɢɫɬɟɧɰɢʁɚ ɢ ɨɲɬɟʄɟɧɚ ɝɥɭɤɨɡɧɚ ɬɨɥɟɪɚɧɰɢʁɚ ɧɢɫɭ ɩɨɜɟɡɚɧɟ ɫɚ 

ɩɨɫɬɨʁɚʃɟɦ ɢ ɬɟɠɢɧɨɦ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ. ɇɚɪɭɲɟɧɚ ɬɨɥɟɪɚɧɰɢʁɚ ɝɥɭɤɨɡɟ 

ɩɨɜɟɡɚɧɚ ʁɟ ɫɚ ɨɲɬɟʄɟʃɟɦ ɜɢɡɭɟɥɧɟ ɢ ɜɟɪɛɚɥɧɟ ɦɟɦɨɪɢʁɟ.  

7. Ⱥɥɟɥ ε4ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ ɡɧɚɱɚʁɧɢʁɟ ʁɟ ɡɚɫɬɭɩʂɟɧ ɭ ɝɪɭɩɢ ɛɨɥɟɫɧɢɤɚ ɫɚ ɛɥɚɠɢɦ 

ɤɨɝɧɢɬɢɜɧɢɦ ɞɟɮɢɰɢɬɨɦ ɛɟɡ ɩɨɜɟɡɚɧɨɫɬɢ ɫɚ ɫɩɟɰɢɮɢɱɧɢɦ ɤɨɝɧɢɬɢɜɧɢɦ 

ɞɨɦɟɧɢɦɚ.  

8. ɂɫɬɨɜɪɟɦɟɧɨ ɩɪɢɫɭɫɬɜɨ ε4 ɚɥɟɥɚ ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ ɢ ɢɧɫɭɥɢɧɫɤɟ ɪɟɡɢɫɬɟɧɰɢʁɟ 

ɧɢʁɟ ɩɨɤɚɡɚɥɨ ɤɨɦɛɢɧɨɜɚɧɢ ɟɮɟɤɚɬ ɧɚ ɩɨɫɬɨʁɚʃɟ ɢ ɬɟɠɢɧɭ ɤɨɝɧɢɬɢɜɧɨɝ 

ɨɲɬɟʄɟʃɚ ɤɚɨ ɧɢ ɧɚ ɨɲɬɟʄɟʃɟ ɦɟɦɨɪɢʁɟ. 

9. ɉɨɫɬɨʁɢ ɡɧɚɱɚʁɚɧ ɧɟɡɚɜɢɫɧɢ ɧɟɝɚɬɢɜɧɢ ɟɮɟɤɚɬ ɚɥɟɥɚ ε4ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ ɡɚ 

ɧɚɫɬɚɧɚɤ ɛɥɚɝɨɝ ɤɨɝɧɢɬɢɜɧɨɝ ɞɟɮɢɰɢɬɚ. ɉɪɢɫɭɫɬɜɨ ɚɥɟɥɚ ε4 ɧɨɫɢ 5.5 ɩɭɬɚ ɜɟʄɢ 
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ɪɢɡɢɤ ɨɛɨɥɟɥɨɝ ɞɚ ʄɟ ɪɚɡɜɢɬɢ ɛɥɚɝɢ ɤɨɝɧɢɬɢɜɧɢ ɞɟɮɢɰɢɬ ɧɟɡɚɜɢɫɧɨ ɨɞ ɩɪɢɫɭɬɜɚ 

ɩɨɤɚɡɚɬɟʂɚ ɢɧɫɭɥɢɧɫɤɟ ɪɟɡɢɫɬɟɧɰɢʁɟ. 

10. ɍɫɬɚɧɨɜʂɟɧɢ ɩɪɟɞɢɤɬɨɪɢ ɛɥɚɝɨɝ ɤɨɝɧɢɬɢɜɧɨɝ ɞɟɮɢɰɢɬɚ ɫɭ ɠɟɧɫɤɢ ɩɨɥ, ɞɭɠɟ 

ɬɪɚʁɚʃɟ ɛɨɥɟɫɬ, ɦɚʃɢ ɛɪɨʁ ɪɟɥɚɩɫɚ, ɩɪɨɝɪɟɫɢɜɧɢʁɢ ɬɨɤ ɛɨɥɟɫɬɢ (ɢɡɪɚɠɟɧ MSSS-

ɨɦ) ɢ ɩɪɢɫɭɫɬɜɨ ε4 ɚɥɟɥɚ ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ.  

11. ɍɫɬɚɧɨɜʂɟɧɢ  ɩɪɟɞɢɤɬɨɪɢ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɫɭ ɞɭɠɟ ɬɪɚʁɚʃɟ ɢ 

ɩɪɨɝɪɟɫɢɜɧɢʁɢ ɬɨɤ ɛɨɥɟɫɬɢ. 

12. ɍɫɬɚɧɨɜʂɟɧɢ  ɩɪɟɞɢɤɬɨɪɢ ɦɟɦɨɪɢʁɫɤɨɝ ɨɲɬɟʄɟʃɚ ɫɭ ɠɟɧɫɤɢ ɩɨɥ, ɞɭɠɟ ɬɪɚʁɚʃɟ 

ɛɨɥɟɫɬɢ, ɦɚʃɢ ɛɪɨʁ ɪɟɥɚɩɫɚ, ɩɪɨɝɪɟɫɢɜɧɢʁɢ ɬɨɤ ɛɨɥɟɫɬɢ ɢ ɧɢɠɢ ɢɧɫɭɥɢɧɫɤɢ 

ɨɞɝɨɜɨɪ ɧɚ ɫɬɢɦɭɥɚɰɢʁɭ ɝɥɭɤɨɡɨɦ.  
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ɑɭɜɚ ɫɟ-ɑɍ:                                          ɍ ɛɢɛɥɢɨɬɟɰɢ Ɇɟɞɢɰɢɧɫɤɨɝ Ɏɚɤɭɥɬɟɬɚ  

                                                       ɍɧɢɜɟɪɡɢɬɟɬɚ ɭ   Кɪɚɝɭʁɟɜɰɭ, ɋɪɛɢʁɚ 

                  

                   

ȼɚɠɧɚ ɧɚɩɨɦɟɧɚ-ȼɇ: 

 

ɂɡɜɨɞ-ɂȾ:                 ɐɢʂ ɪɚɞɚ ʁɟ ɢɫɩɢɬɢɜɚʃɟ ɩɨɜɟɡɚɧɨɫɬɢ ɩɨɜɟɡɚɧɨɫɬɢ ɩɪɢɫɭɫɬɜɚ 
ɢɧɫɭɥɢɧɫɤɟ ɪɟɡɢɫɬɟɧɰɢʁɟ (ɂɊ) ɢ ɚɥɟɥɚ ε4 ɭ ɝɟɧɭ ɡɚ APOȿ 

ɧɟɡɚɜɢɫɧɨ ɢ ɭɞɪɭɠɟɧɨ ɫɚ    ɩɨɫɬɨʁɚʃɟɦ, ɬɟɠɢɧɨɦ ɢ ɨɛɪɚɫɰɟɦ 
ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɤɨɞ ɨɛɨɥɟɥɢɯ ɨɞ Ɇɋ.                                                                                                          
ɇɚɲɚ ɯɢɩɨɬɟɡɚ ʁɟ ɞɚ ɩɨɫɬɨʁɚʃɟ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ʁɟ 
ɩɨɡɢɬɢɜɧɨ ɩɨɜɟɡɚɧɨ ɫɚ ɩɪɢɫɭɫɬɜɨɦ  ɢɧɫɭɥɢɧɫɤɟ ɪɟɡɢɫɬɟɧɰɢʁɟ 
ɢ/ɢɥɢ ε4 ɚɥɟɥɚ ɭ ɝɟɧɭ ɡɚ ȺɉɈȿ. 



                                      Ɇɟɬɨɞɟ: Кɥɢɧɢɱɤɚ ɨɩɫɟɪɜɚɰɢɨɧɚ ɫɬɭɞɢʁɚ ɩɪɟɫɟɤɚ ɨɛɭɯɜɚɬɚ 81 

ɨɛɨɥɟɥɢɯ ɫɚ ɞɢʁɚɝɧɨɡɨɦ ɤɥɢɧɢɱɤɢ ɞɟɮɢɧɢɬɢɜɧɟ Ɇɋ ɊɊ ɬɨɤɚ. 
ɍɤɭɩɧɚ ɝɪɭɩɚ ɢɫɩɢɬɚɧɢɤɚ ɫɚɱɢʃɟɧɚ ʁɟ ɨɞ ɩɨɞɝɪɭɩɚ: 50 
ɩɚɰɢʁɟɧɚɬɚ ɤɨʁɢ ɨɞ ɩɨɫɬɚɜʂɚʃɚ ɞɢʁɚɝɧɨɡɟ ɞɨɛɢʁɚʁɭ 
ɢɦɭɧɨɦɨɞɭɥɚɬɨɪɧɭ ɬɟɪɚɩɢʁɭ IFNβ 1b (Ȼɟɬɚɮɟɪɨɧ) ɢ 31 
ɩɚɰɢʁɟɧɚɬɚ ɤɨʁɢ ɞɨ ɦɨɦɟɧɬɚ ɨɬɩɨɱɢʃɚʃɚ ɫɬɭɞɢʁɟ ɧɢɫɭ ɞɨɛɢʁɚɥɢ 
ɬɟɪɚɩɢʁɭ ɤɨʁɚ ɦɨɞɢɮɢɤɭʁɟ ɩɪɢɪɨɞɧɢ ɬɨɤ ɛɨɥɟɫɬɢ. Кɨɞ ɫɜɢɯ 
ɢɫɩɢɬɚɧɢɤɚ ʁɟ ɨɞɪɟђɢɜɚɧɨ: ɩɪɢɫɭɫɬɜɨ ɢɧɫɭɥɢɧɫɤɟ ɪɟɡɢɫɬɟɧɰɢʁɟ 
(HOMA ɢɧɞɟɤɫ); ɢɧɬɨɥɟɪɚɧɰɢʁɟ ɧɚ ɝɥɭɤɨɡɭ ɩɪɢɦɟɧɨɦ ɨɪɚɥɧɨɝ 

ɬɟɫɬɚ ɬɨɪɟɥɚɧɰɢʁɟ ɝɥɭɤɨɡɟ (ɈȽɌɌ); ɩɨɥɢɦɨɪɮɢɡɦɢ ɭ ɝɟɧɭ ɡɚ 
ȺɉɈȿ; ɤɨɝɧɢɬɢɜɧɢ ɫɬɚɬɭɫ ɧɚ ɨɫɧɨɜɭ ɱɟɬɢɪɢ ɧɟɭɪɨɩɫɢɯɨɥɨɲɤɚ 
ɬɟɫɬɚ ɢɡ ɤɪɚɬɤɟ ɧɟɭɪɨɩɫɢɯɨɥɨɲɤɟ ɛɚɬɟɪɢʁɟ“The Brief Repeatable 

Battery of NeuropsyМСШlШРТМal TОsts“, ɤɨʁɢɦɚ ɫɭ ɢɫɩɢɬɢɜɚɧɢ 
ɧɚʁɱɟɲʄɟ ɨɲɬɟʄɟɧɢ ɤɨɝɧɢɬɢɜɧɢ ɞɨɦɟɧɢ. 

Ɋɟɡɭɥɬɚɬɢ: Ɂɚɬɭɩʂɟɧɨɫɬ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɢɡɧɨɫɢɥɚ ʁɟ 39,51 
ɇɚʁɡɚɫɬɭɩʂɟɧɢʁɟ ʁɟ ɨɲɬɟʄɟʃɟ ɟɩɢɡɨɞɢɱɧɨɝ ɩɚɦʄɟʃɚ, 67% ɩɚɰɢʁɟɧɚɬɚ. 
Ɂɧɚɱɚʁɧɨ ɜɟʄɚ ɡɚɫɬɭɩʂɟɧɨɫɬ ɩɚɰɢʁɟɧɚɬɚ ɫɚ ɥɨɲɢʁɢɦ ɩɨɫɬɢɝɧɢʄɟɦ ɧɚ 
ɬɟɫɬɭ  ɜɢɡɭɟɥɧɟ ɦɟɦɨɪɢʁɟ ɛɢɥɚ ʁɟ ɭ ɝɪɭɩɢ ɤɨʁɚ ʁɟ ɢɦɚɥɚ ɨɲɬɟʄɟɧɭ 
ɝɥɭɤɨɡɧɭ ɬɨɥɟɪɚɧɰɢʁɭ. (80% vs. 54.10%,  p=0.04). ɍɬɜɪђɟɧ ʁɟ ɡɧɚɱɚʁɚɧ 
ɧɟɡɚɜɢɫɧɢ ɧɟɝɚɬɢɜɚɧ ɟɮɟɤɚɬ ɩɪɢɫɭɫɬɜɚ ɚɥɟɥɟ ε4 ɭ ɝɟɧɭ ɡɚ ɫɚ Ⱥɩɨȿ ɡɚ 
ɧɚɫɬɚɧɚɤ ɛɥɚɝɨɝ ɤɨɝɧɢɬɢɜɧɨɝ ɞɟɮɢɰɢɬɚ (OR=5.55, 95% CI, 0.96-32.25, 

p=0.049). ɉɪɢɫɭɫɬɜɨ ɚɥɟɥɚ ε4 ɧɨɫɢ 5.5 ɩɭɬɚ ɜɟʄɢ ɪɢɡɢɤ ɨɛɨɥɟɥɨɝ ɞɚ ʄɟ 
ɪɚɡɜɢɬɢ ɛɥɚɝɢ ɤɨɝɧɢɬɢɜɧɢ ɞɟɮɢɰɢɬ ɧɟɡɚɜɢɫɧɨ ɨɞ ɩɪɢɫɭɬɜɚ 
ɩɨɤɚɡɚɬɟʂɚ ɂɊ. ɍɫɬɚɧɨɜʂɟɧɢ ɩɪɟɞɢɤɬɨɪɢ ɛɥɚɝɨɝ ɤɨɝɧɢɬɢɜɧɨɝ 
ɞɟɮɢɰɢɬɚ ɢ ɦɟɦɨɪɢʁɫɤɨɝ ɨɲɬɟʄɟʃɚ ɫɭ ɠɟɧɫɤɢ ɩɨɥ, ɞɭɠɟ ɬɪɚʁɚʃɟ 
ɛɨɥɟɫɬ, ɦɚʃɢ ɛɪɨʁ ɪɟɥɚɩɫɚ, ɩɪɨɝɪɟɫɢɜɧɢʁɢ ɬɨɤ ɛɨɥɟɫɬɢ. ɍɫɬɚɧɨɜʂɟɧɢ  
ɩɪɟɞɢɤɬɨɪɢ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɫɭ ɞɭɠɟ ɬɪɚʁɚʃɟ ɢ ɩɪɨɝɪɟɫɢɜɧɢʁɢ 
ɬɨɤ ɛɨɥɟɫɬɢ. ɉɪɢɦɟɧɚ ɢɦɭɧɨɦɨɞɭɥɚɬɨɪɧɟ ɬɟɪɚɩɢʁɟ ɬɢɩɚ IFNβ 1b ɧɢʁɟ 
ɩɨɤɚɡɚɥɚ ɩɨɜɟɡɚɧɨɫɬ ɧɢ ɫɚ ʁɟɞɧɢɦ ɨɞ ɢɫɩɢɬɢɜɚɧɢɯ ɩɚɪɚɦɟɬɚɪɚ.  

                                      Ɂɚɤʂɭɱɚɤ: ɋɬɭɞɢʁɚ ɩɨ ɩɪɜɢ ɩɭɬ ɢɫɩɢɬɭʁɟ ɩɨɜɟɡɚɧɨɫɬ 
ɦɟɬɚɛɨɥɢɱɤɢɯ ɩɨɪɟɦɟʄɚʁɚ ɝɥɭɤɨɡɟ ɢ ɢɧɫɭɥɢɧɚ ɫɚ ɩɪɢɫɭɫɬɜɨɦ ɢ 
ɤɚɪɚɤɬɟɪɢɫɬɢɤɚɦɚ ɤɨɝɧɢɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɭ ɊɊ Ɇɋ , ɧɟɡɚɜɢɫɧɨ ɢ 
ɭɞɪɭɠɟɧɨ ɫɚ ɩɨɫɬɨʁɚʃɟɦ ε4 ɚɥɟɥɚ ɭ ɝɟɧɭ ɡɚ APOȿ. ɑɟɲʄɚ 

ɡɚɫɬɭɩʂɟɧɨɫɬ ε4 ɚɥɟɥɚ ɦɟђɭ ɩɚɰɢʁɟɧɬɢɦɚ ɫɚ  ɤɨɝɧɢɬɢɜɧɢɦ 

ɞɟɮɢɰɢɬɨɦ ɛɥɚɠɟɝ ɫɬɟɩɟɧɚ ɭ ɨɞɧɨɫɭ ɧɚ ɤɨɝɧɢɬɢɜɧɨ ɨɱɭɜɚɧɟ,  
ɢɡɞɜɚʁɚ ɢɯ ɤɚɨ ɝɪɭɩɭ  ɨɞ ɢɧɬɟɪɟɫɚ ɡɚ ɞɚʂɟ ɩɪɚʄɟʃɟ ɡɛɨɝ ɦɨɝɭʄɟ 

ɜɟʄɟ ɨɫɟɬʂɢɜɨɫɬɢ ɡɚ ɛɭɞɭʄɟ ɤɨɝɧɢɬɢɜɧɨ ɨɲɬɟʄɟʃɟ. ɋɬɭɞɢʁɚ 
ɞɨɩɪɢɧɨɫɢ ɪɚɧɨɦ ɨɬɤɪɢɜɚʃɭ ɢ ɛɨʂɟɦ ɪɚɡɭɦɟɜɚʃɭ ɤɨɝɧɢɬɢɜɧɨɝ 
ɨɲɬɟʄɟʃɚ ɭ Ɇɋ ɤɨʁɟ ʁɟ ɩɪɢɫɭɬɧɨ ɨɞ ɧɚʁɪɚɧɢʁɢɯ ɮɚɡɚ ɛɨɥɟɫɬɢ, 



ɡɧɚɱɚʁɧɨ ɭ ɩɪɟɞɜɢђɚʃɭ ɬɨɤɚ ɛɨɥɟɫɬɢ, ɫɬɟɩɟɧɚ ɮɭɧɤɰɢɨɧɚɥɧɟ 
ɨɧɟɫɩɨɫɨɛʂɟɧɨɫɬɢ ɢ ɩɪɟɞɫɬɚɜʂɚ ɜɚɠɚɧ ɮɚɤɬɨɪ ɭ 
ɞɟɬɟɪɦɢɧɢɫɚʃɭ ɬɟɪɚɩɢʁɟ ɤɨʁɚ ɦɟʃɚ ɩɪɢɪɨɞɧɢ ɬɨɤ ɛɨɥɟɫɬɢ. 

 

Ⱦɚɬɭɦ ɩɪɢɯɜɚɬɚʃɚ ɬɟɦɟ ɨɞ ɫɬɪɚɧɟ ɇɇȼ-Ⱦɉ:      01. 07. 2015. 

Ⱦɚɬɭɦ ɨɞɛɪɚɧɟ-ȾɈ: 

 

 

ɑɥɚɧɨɜɢ ɤɨɦɢɫɢʁɟ-ɄɈ:                      

ɉɪɟɞɫɟɞɧɢɤ:            1. ɉɪɨɮ. ɞɪ. Ƚɨɪɞɚɧɚ Ɍɨɧɱɟɜ, Ɇɟɞɢɰɢɧɫɤɢ ɮɚɤɭɥɬɟɬ ɭ Кɪɚɝɭʁɟɜɰɭ. 

 

ɑɥɚɧ:                        2. ɉɪɨɮ. ɞɪ. Ɋɚɧɤɨ Ɋɚɢɱɟɜɢʄ, Ɇɟɞɢɰɢɧɫɤɢ ɮɚɤɭɥɬɟɬ ȼɆȺ,                        

                                       ɍɧɢɜɟɪɡɢɬɟɬ ɨɞɛɪɚɧɟ ɭ Ȼɟɨɝɪɚɞɭ.                       
 

ɑɥɚɧ:                         3. Ⱦɨɰ. ɞɪ ȼɥɚɞɢɦɢɪ Јɚʃɢʄ, Ɇɟɞɢɰɢɧɫɤɢ ɮɚɤɭɥɬɟɬ ɭ Кɪɚɝɭʁɟɜɰɭ. 
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Abstract-AB:   

The aim of this study is examining the relationship between the  presence of insulin 

rОsТstaЧМО (IR) aЧН tСО ε4 allОlО ТЧ tСО APOE РОЧО, ТЧНОpОЧНОЧtlв aЧН assШМТatОН 
with the existence, severity and pattern of cognitive impairment in patients with MS. 

According to our hypothesis the existence of cognitive impairment is positively 

МШrrОlatОН аТtС tСО prОsОЧМО ШП ТЧsulТЧ rОsТstaЧМО aЧН / Шr ε4 allОlО ШП tСО APOE РОЧО. 

Methods: Clinical observational cross-sectional study includes 81 patients diagnosed 

with clinically definite MS with RR disease course. The total group of respondents is 

composed of subgroups:  50 patients are receiving the immunomodulatory therapy 

IFNβ1b (Betaferon) from the moment of diagnosis and 31 patients did not, until the 

beginning of the study, receive any therapy that modifies the natural course of the 

disease. In all subjects we determined: the presence of insulin resistance (HOMA 

index); glucose intolerance using an oral glucose tolerance test (OGTT); the APOE 



gene polymorphisms; cognitive status using four neuropsychological tests taken from 

a neuropsychological battery, "The Brief Repeatable Battery of Neuropsychological 

Tests", which examined the most frequently impaired cognitive domains. 

 Results: The presence of cognitive impairment was 39.51.The most common is episodic 

memory impairment, in 67% of patients. Significantly higher incidence of patients with 

poor achievements in the visual memory test was in the group with an impaired glucose 

tolerance. (80% vs. 54.10%, p = 0.04). We determined a significant independent negative 

ОППОМt ШП tСО prОsОЧМО ШП ε4 allОlО ТЧ tСО ApШE РОЧО ШЧ tСО ШММurrОЧМО ШП ЦТlН МШРЧТtТvО 
impairment (OR = 5:55; 95% CI, 0.96-32.25, p = 0.049). TСО prОsОЧМО ШП tСО ε4 allОlО 
represents 5.5 times the risk that the patient will develop a mild cognitive deficit 

independently from the presence of IR indicators. It was found that the predictors of mild 

cognitive deficits and memory impairment were female sex, longer illness duration, fewer 

relapses and more progressive course of the disease. The predictors of cognitive 

impairment are longer and more progressive course of the disease. Application of the 

immunomodulatory therapy IFNβ1 sСШаОН ЧШ assШМТatТШЧ аТtС aЧв ШП tСО tОstОН 
parameters. 

Conclusion: This study examines for the first time the association between glucose 

and insulin metabolic disorders with the presence and characteristics of cognitive 

impairment in RR MS, indepenНОЧtlв aЧН assШМТatОН аТtС tСО ОбТstОЧМО ШП ε4 allОlОs 
ТЧ tСО APOE РОЧО. A ЦШrО ПrОquОЧt prОsОЧМО ШП ε4 allОlО aЦШЧР patТОЧts аТtС ЦТlН 
cognitive deficit in comparison to the cognitively preserved ones makes them a 

group of interest for further observation because of the possible greater vulnerability 

to future cognitive impairment. The study contributes to the early detection and 

better understanding of cognitive impairment in MS which is present from the 

earliest stages of the disease. This is important in predicting the course of the disease, 

the degree of functional disability and represents an important factor in determining 

the therapy that alters the natural course of the disease. 
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8.6  ИɇȾȿɌИФИКАЦИɈɇА ɋɌɊАɇИЦА ȾɈКɌɈɊɋКȿ ȾИɋȿɊɌАЦИЈȿ 

 

I. Аɭɬɨɪ  

Иɦɟ ɢ ɩɪɟɡɢɦɟ: ɋɦɢʂɚɧɚ Кɨɫɬɢʄ 

Ⱦɚɬɭɦ ɢ ɦɟɫɬɨ ɪɨђɟʃɚ: 20.06.1972. Ȼɟɨɝɪɚɞ 

ɋɚɞɚɲʃɟ ɡɚɩɨɫɥɟʃɟ: ȼɨʁɧɨɦɟɞɢɰɢɧɫɤɚ ɚɤɚɞɟɦɢʁɚ, Кɥɢɧɢɤɚ ɡɚ ɧɟɭɪɨɥɨɝɢʁɭ. 
 

II. Дɨкɬɨɪɫкɚ ɞиɫɟɪɬɚцијɚ 

ɇɚɫɥɨɜ: „Кɨɝɧɢɬɢɜɧɢ ɩɨɪɟɦɟʄɚʁ ɭ ɦɭɥɬɢɩɥɨʁ ɫɤɥɟɪɨɡɢ: ɩɨɜɟɡɚɧɨɫɬ ɫɚ ɢɧɫɭɥɢɧɫɤɨɦ 
ɪɟɡɢɫɬɟɧɰɢʁɨɦ ɢ ɩɨɥɢɦɨɪɮɨɡɦɢɦɚ ɭ ɝɟɧɭ ɡɚ ɚɩɨɥɢɩɨɩɪɨɬɟɢɧ ȿ“ 

Ȼɪɨʁ ɫɬɪɚɧɢɰɚ: 106 

Ȼɪɨʁ ɫɥɢɤɚ: 1, ɫɥɢɤɚ, 6 ɝɪɚɮɢɤɨɧɚ, 21 ɬɚɛɟɥɚ 

Ȼɪɨʁ ɛɢɛɥɢɨɝɪɚɮɫɤɢɯ ɩɨɞɚɬɚɤɚ: 224 

ɍɫɬɚɧɨɜɚ ɢ ɦɟɫɬɨ ɝɞɟ ʁɟ ɪɚɞ ɢɡɪɚђɟɧ: ȼɨʁɧɨɦɟɞɢɰɢɧɫɤɚ ɚɤɚɞɟɦɢʁɚ, Кɥɢɧɢɤɚ ɡɚ ɧɟɭɪɨɥɨɝɢʁɭ, 
Ȼɟɨɝɪɚɞ, ɋɪɛɢʁɚ 

ɇɚɭɱɧɚ ɨɛɥɚɫɬ (ɍȾК): ɇɟɭɪɨɧɚɭɤɟ 

Ɇɟɧɬɨɪ: ɩɪɨɮ.ɞɪ.ȿɜɢɰɚ Ⱦɢɧɱɢʄ 

  

III. Оцɟɧɚ и ɨɛɪɚɧɚ 

Ⱦɚɬɭɦ ɩɪɢʁɚɜɟ ɬɟɦɟ: 19. 11. 2014. ɝɨɞɢɧɟ 

Ȼɪɨʁ ɨɞɥɭɤɟ ɢ ɞɚɬɭɦ ɩɪɢɯɜɚɬɚʃɚ ɞɨɤɬɨɪɫɤɟ ɞɢɫɟɪɬɚɰɢʁɟ: IV-03-347/15 

                                                                                                 01. 07. 2015. 

 

Кɨɦɢɫɢʁɚ ɡɚ ɨɰɟɧɭ ɩɨɞɨɛɧɨɫɬɢ ɬɟɦɟ ɢ ɤɚɧɞɢɞɚɬɚ:  
1. ɉɪɨɮ. ɞɪ. Ƚɨɪɞɚɧɚ Ɍɨɧɱɟɜ, ɩɪɟɞɫɟɞɧɢɤ;  
2. ɉɪɨɮ. ɞɪ. Ɋɚɧɤɨ Ɋɚɢɱɟɜɢʄ, ɱɥɚɧ; 
3. Ⱦɨɰ. ɞɪ ȼɥɚɞɢɦɢɪ Јɚʃɢʄ, ɱɥɚɧ. 
 

 

Кɨɦɢɫɢʁɚ ɡɚ ɨɰɟɧɭ ɞɨɤɬɨɪɫɤɟ ɞɢɫɟɪɬɚɰɢʁɟ:  
     1. ɉɪɨɮ. ɞɪ. Ƚɨɪɞɚɧɚ Ɍɨɧɱɟɜ, ɩɪɟɞɫɟɞɧɢɤ;  

2. ɉɪɨɮ. ɞɪ. Ɋɚɧɤɨ Ɋɚɢɱɟɜɢʄ, ɱɥɚɧ; 
3. Ⱦɨɰ. ɞɪ ȼɥɚɞɢɦɢɪ Јɚʃɢʄ, ɱɥɚɧ. 
 

 

     Кɨɦɢɫɢʁɚ ɡɚ ɨɞɛɪɚɧɭ ɞɨɤɬɨɪɫɤɟ ɞɢɫɟɪɬɚɰɢʁɟ:  
1. ɉɪɨɮ. ɞɪ. Ƚɨɪɞɚɧɚ Ɍɨɧɱɟɜ, ɩɪɟɞɫɟɞɧɢɤ;  
2. ɉɪɨɮ. ɞɪ. Ɋɚɧɤɨ Ɋɚɢɱɟɜɢʄ, ɱɥɚɧ; 
3. Ⱦɨɰ. ɞɪ ȼɥɚɞɢɦɢɪ Јɚʃɢʄ, ɱɥɚɧ. 
 

 

Ⱦɚɬɭɦ ɨɞɛɪɚɧɟ ɞɢɫɟɪɬɚɰɢʁɟ: 
 

 



ɇɟɢɡɦɟɪɧɭ ɡɚɯɜɚɥɧɨɫɬ ɡɚ ɧɚɫɬɚɧɚɤ ɨɜɟ ɞɨɤɬɨɪɫɤɟ ɞɢɫɟɪɬɚɰɢʁɟ ɠɟɥɢɦ ɞɚ ɢɡɪɚɡɢɦ ɫɜɨʁɨʁ 
ɩɪɢʁɚɬɟʂɢɰɢ ɢ ɦɟɧɬɨɪɤɢ ɩɪɨɮ. ȿɜɢɰɢ Ⱦɢɧɱɢʄ ɤɨʁɚ ʁɟ ɛɢɥɚ ɭɡ ɦɟɧɟ ɨɞ ɬɪɟɧɭɬɤɚ ɪɚђɚʃɚ 
ɢɞɟʁɟ ɨ ɨɜɨɦ ɪɚɞɭ ɤɨʁɭ ɫɦɨ ɞɚɜɧɟ 2006.ɝɨɞɢɧɟ ɧɚɡɜɚɥɟ“Шɭɦɚɞɢʁɫɤɟ ɩɨɫɬɚɜɤɟ“. ɇɚ ɫɜɚɤɨɦ 
ɤɨɪɚɤɭ ɨɜɨɝ ɞɭɝɨɝ ɢ ɬɟɲɤɨɝ ɩɭɬɚ ɛɢɥɚ ʁɟ ɭɡ ɦɟɧɟ ɩɪɭɠɚʁɭʄɢ ɦɢ ɧɟɫɟɛɢɱɧɭ ɩɨɦɨʄ ɢ ɩɨɞɪɲɤɭ 
ɫɜɨʁɢɦ ɡɧɚʃɟɦ, ɢɫɤɭɫɬɜɨɦ, ɜɟɪɨɦ ɢ ʂɭɛɚɜʂɭ.  

ȼɟɥɢɤɭ ɡɚɯɜɚɥɧɨɫɬ ɞɭɝɭʁɟɦ ɫɜɨɦ ɧɚɱɟɥɧɢɤɭ ɩɪɨɮ. Ɋɚɧɤɭ Ɋɚɢɱɟɜɢʄɭ ɧɚ ɩɨɦɨʄɢ ɭ ɚɧɚɥɢɡɢɢ 
ɪɟɚɥɢɡɚɰɢʁɢ ɨɜɨɝ ɪɚɞɚ ɢ ɩɪɟ ɫɜɟɝɚ ɧɚ ɩɨɞɪɲɰɢ, ɪɚɡɭɦɚɜɚʃɭ ɤɨʁɟ ʁɟ ɭɜɟɤ ɢɦɚɨ ɡɚ ɦɟɧɟ. 

Ɂɚɯɜɚʂɭʁɟɦ ɫɟ ɨɫɨɛʂɭ ɧɚɲɟ Кɥɢɧɢɤɟ ɡɚ ɧɟɭɪɨɥɨɝɢʁɭ ȼɆА, ɞɪɚɝɢɦ ɤɨɥɟɝɢɧɢɰɚɦɚ ɢ ɤɨɥɟɝɚɦɚ,  

ɤɨʁɢ ɫɭ ɦɢ ɫɜɨʁɢɦ  ɪɚɞɨɦ ɧɚ ɤɥɢɧɢɰɢ ɧɚɩɪɚɜɢɥɢ ɩɪɨɫɬɨɪ ɡɚ ɚɧɝɚɠɨɜɚʃɟ ɧɚ ɢɡɪɚɞɢ 
ɞɨɤɬɨɪɚɬɚ. ɉɨɫɟɛɧɨ ɫɟ ɡɚɯɜɚʂɭʁɟɦ ɞɪ ȼɢɤɬɨɪɭ ɉɚɫɨɜɫɤɨɦ ɤɨʁɢ ɦɢ ʁɟ ɩɨɦɨɝɚɨ ɭ ɪɚɞɭ ɫɚ 
ɩɚɰɢʁɚɧɬɢɦɚ ɢ  ɩɪɢɤɭɩʂɚʃɭ ɩɨɞɚɬɚɤɚ. Ɂɚɯɜɚʃɭʁɟɦ ɫɟ ɫɜɢɦ  ɦɟɞɢɰɢɧɫɤɢɦ ɬɟɯɧɢɱɚɪɢɦɚ, 
ɩɨɫɟɛɧɨ ɋɭɡɚɧɢ Ɇɚɪɤɨɜɢʄ ɢ Ƚɨɪɞɚɧɢ Ɇɢɦɨɜɢʄ ɧɚ ɩɨɦɨʄɢ ɨɤɨ ɭɡɨɪɤɨɜɚʃɚ ɤɪɜɢ ɢ 
ɩɪɢɤɭɩʂɚʃɭ ɪɟɡɭɥɬɚɬɚ. 

Ɂɚɯɜɚɥɧɨɫɬ ɢɡɪɚɠɚɜɚɦ ɞɪ Ɇɚʁɢ ɀɢɜɤɨɜɢʄ ɢ ɞɪ Аɥɟɤɫɚɧɞɪɢ ɋɬɚɧɤɨɜɢʄ, ɧɚɭɱɧɢɦ 
ɫɚɜɟɬɧɢɰɢɦɚ ɢɡ ɥɚɛɨɪɚɬɨɪɢʁɟ ɡɚ ɪɚɞɢɨɛɢɨɥɨɝɢʁɭ ɢ ɦɨɥɟɤɭɥɚɪɧɭ ɝɟɧɟɬɢɤɭ ɂɧɫɬɢɬɭɬɚ ɡɚ 
ɧɭɤɥɟɚɪɧɟ ɧɚɭɤɟ „ȼɢɧɱɚ“, ɤɨʁɟ ɫɭ ɨɦɨɝɭʄɢɥɟ ɢɡɪɚɞɭ ɝɟɧɟɬɫɤɢɯ ɚɧɚɥɢɡɚ ɢ ɩɨɦɨɝɥɟ ɩɪɢ 
ɫɬɚɬɢɫɬɢɱɤɨʁ ɨɛɪɚɞɢ ɢ ɚɧɚɥɢɡɢ ɪɟɡɭɥɬɚɬɚ ɨɜɟ ɫɬɭɞɢʁɟ. 

Ɂɚɯɜɚʃɭʁɟɦ ɫɟ ɧɚɲɢɦ ɩɚɰɢʁɟɧɬɢɦɚ ɤɨʁɢ ɫɭ ɢɦɚɥɢ ɜɨʂɟ ɢ ɫɬɪɩʂɟʃɚ ɞɚ ɫɜɨʁɢɦ ɭɱɟɲʄɟɦ 
ɞɨɩɪɢɧɟɫɭ ɨɜɨɦ ɢɫɬɪɚɠɢɜɚʃɭ ɢ ɛɟɡ ɤɨʁɢɯ ɫɚɜ ɨɜɚʁ ɪɚɞ ɧɟ ɛɢ ɢɦɚɨ ɫɦɢɫɥɚ. 

 

ɉɨɫɟɛɧɭ ɡɚɯɜɚɥɧɨɫɬ ɞɭɝɭʁɟɦ ɫɜɨʁɨʁ ʄɟɪɤɢ, ɫɭɩɪɭɝɭ, ɫɟɫɬɪɢ ɢ ɦɚʁɰɢ. Њɢɯɨɜɭ ɩɨɦɨʄ ɢ 
ɪɚɡɭɦɟɜɚʃɟ ɧɟ ɦɨɝɭ ɞɚ ɢɡɦɟɪɢɦ, ɚ ɪɟɱɢ ɡɚɯɜɚɥɧɨɫɬɢ ɧɟɤɚɤɨ ɨɫɬɚɲɟ ɦɚɥɟ ɧɚɫɩɪɚɦ ɨɝɪɨɦɧɟ 
ʂɭɛɚɜɢ ɤɨʁɭ ɫɭ ɦɢ ɩɪɭɠɢɥɢ. 
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