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ɍ ɯɢɫɬɨɥɨɲɤɨɦ ɢ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɨɦ ɢɫɬɪɚɠɢɜɚʃɭ 

ɫɩɪɨɜɟɞɟɧɨɦ ɧɚ ɢɫɟɱɰɢɦɚ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɞɨɛɢʁɟɧɢɯ ɨɞ ɩɚɰɢʁɟɧɚɬɚ 

ɬɨɤɨɦ ɩɪɨɰɟɞɭɪɟ ɯɢɪɭɪɲɤɟ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ ɨɞ 

07.2021. ɞɨ 09.2022. ɢɫɩɢɬɢɜɚɧ ʁɟ ɭɬɢɰɚʁ ɪɚɡɥɢɱɢɬɢɯ ɜɪɫɬɚ ɪɚɫɬɜɨɪɚ 

ɤɨɪɢɲʄɟɧɢɯ ɬɨɤɨɦ ɩɪɟɩɚɪɚɰɢʁɟ ɢ ɫɤɥɚɞɢɲɬɟʃɚ ɫɚɮɟɧɫɤɢɯ ɜɟɧɫɤɢɯ 

ɝɪɚɮɬɨɜɚ ɧɚ ɨɱɭɜɚʃɟ ɢɧɬɟɝɪɢɬɟɬɚ ʄɟɥɢʁɚ ɟɧɞɨɬɟɥɚ. ɋɦɚɬɪɚ ɫɟ ɞɚ ʁɟ 

ɨɱɭɜɚʃɟ ɢɧɬɟɝɪɢɬɟɬɚ ɢ ɮɭɧɤɰɢʁɟ ɟɧɞɨɬɟɥɚ ɨɞ ɤʂɭɱɧɨɝ ɡɧɚɱɚʁɚ ɡɚ 

ɬɪɚʁɚʃɟ ɢ ɮɭɧɤɰɢʁɭ ɫɚɮɟɧɫɤɨɝ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɬɟ ɞɚ ʁɟ ɢɡɛɨɪ 

ɪɚɫɬɜɨɪɚ ɨɞ ɢɡɭɡɟɬɧɨɝ ɡɧɚɱɚʁɚ ɡɚ ɞɨɩɪɢɧɨɫ ɲɬɨ ɞɭɠɟɦ ɬɪɚʁɚʃɭ 

ɫɚɮɟɧɫɤɢɯ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɢ ɤɚɨ ɤɪɚʁʃɢ ɰɢʂ ɢɦɚ ɫɦɚʃɢɜɚʃɟ 

ɤɥɢɧɢɱɤɢɯ ɩɨɫɥɟɞɢɰɚ ɞɢɫɮɭɧɤɰɢʁɟ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ. 
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Ɂɚɯɜɚɥɧɢɰɚ 

ɉɪɨɮ. ɞɪ Ⱦɪɚɝɚɧɭ Ɇɢɥɢʄɭ, ɫɚ Ʉɥɢɧɢɤɟ ɡɚ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɭ ɯɢɪɭɪɝɢʁɭ, Ʉɥɢɧɢɱɤɨɝ 
ɐɟɧɬɪɚ ɇɢɲ, ɩɨɤɪɟɬɚɱɤɨɦ ɞɭɯɭ, ɦɟɧɬɨɪɭ ɢ ɩɪɢʁɚɬɟʂɭ, ɞɭɝɭʁɟɦ ɡɚɯɜɚɥɧɨɫɬ ɡɚ ɩɪɟɧɟɬɚ 
ɩɪɨɮɟɫɢɨɧɚɥɧɚ ɡɧɚʃɚ, ɞɭɝɨɝɨɞɢɲʃɭ ɫɬɪɭɱɧɭ ɢ ɧɚɭɱɧɭ ɫɚɪɚɞʃɭ, ɤɚɨ ɢ ɡɚ ɩɪɭɠɟɧɭ 
ɩɨɞɪɲɤɭ ɬɨɤɨɦ ɢɡɪɚɞɟ ɨɜɟ ɞɨɤɬɨɪɫɤɟ ɞɢɫɟɪɬɚɰɢʁɟ. 

ɉɪɨɮ. ɞɪ Ⱥɥɟɤɫɚɧɞɪɭ ɉɟɬɪɨɜɢʄɭ ɱɢʁɢ ɫɭ ɫɚɜɟɬɢ ɢ ɧɟɫɟɛɢɱɧɚ ɜɨʂɚ ɞɚ ɫɟ ɫɬɪɭɱɧɢɦ  
ɞɢɫɤɭɫɢʁɚɦɚ ɞɚ ɩɨɞɫɬɪɟɤ ɢɫɬɪɚɠɢɜɚʃɭ ɢ ɭɫɩɟɲɧɨɦ ɡɚɜɪɲɟɬɤɭ ɨɜɨɝ ɞɨɤɬɨɪɚɬɚ. 

ɉɪɨɮ. ɞɪ ɂɜɚɧɭ ɇɢɤɨɥɢʄɭ, ɧɚ ɢɡɭɡɟɬɧɨɦ ɩɪɨɮɟɫɢɨɧɚɥɧɨɦ ɭɡɨɪɭ, ɩɪɢʁɚɬɟʂɫɤɢɦ ɢ 
ɫɬɪɭɱɧɢɦ ɫɚɜɟɬɢɦɚ, ɤɚɨ ɢ ɧɚ ɞɨɫɬɭɩɧɨɫɬɢ ɞɟɥɚ ɪɟɫɭɪɫɚ ɩɪɨʁɟɤɬɚ Ɇɢɧɢɫɬɚɪɫɬɜɚ ɧɚɭɤɟ 
ɬɟɯɧɨɥɨɲɤɨɝ ɪɚɡɜɨʁɚ ɢ ɢɧɨɜɚɰɢʁɚ Ɋɋ („Ⱥɧɬɢɨɤɫɢɞɚɬɢɜɧɚ ɡɚɲɬɢɬɚ ɢ ɩɨɬɟɧɰɢʁɚɥɢ ɡɚ 
ɞɢɮɟɪɟɧɰɢʁɚɰɢʁɭ ɢ ɪɟɝɟɧɟɪɚɰɢʁɭ ɦɟɡɟɧɯɢɦɚɥɧɢɯ ɦɚɬɢɱɧɢɯ ʄɟɥɢʁɚ ɢɡ ɪɚɡɥɢɱɢɬɢɯ ɬɤɢɜɚ 
ɬɨɤɨɦ ɩɪɨɰɟɫɚ ɫɬɚɪɟʃɚ“ (ȿȼȻ 175061 ɢ ɆɎ-ɇɢɲ 451-03-9/2021-14/200113), ɧɟɨɩɯɨɞɧɢɯ 
ɡɚ ɢɡɜɨђɟʃɟ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɨɝ ɞɟɥɚ ɢɫɬɪɚɠɢɜɚʃɚ. 

ɉɪɨɮ. ɞɪ Ƚɨɪɚɧɭ Ɋɚɞɟɧɤɨɜɢʄɭ, ɲɟɮɭ Ʉɚɬɟɞɪɟ ɡɚ ɯɢɫɬɨɥɨɝɢʁɭ ɢ ɟɦɛɪɢɨɥɨɝɢʁɭ 
Ɇɟɞɢɰɢɧɫɤɨɝ ɮɚɤɭɥɬɟɬɚ ɭ ɇɢɲɭ, ɡɚɯɜɚʂɭʁɟɦ ɫɟ ɧɚ ɞɨɫɬɭɩɧɨɫɬɢ ɡɚ ɩɪɨɮɟɫɢɨɧɚɥɧɭ 
ɭɩɨɬɪɟɛɭ ɞɟɥɚ ɪɟɫɭɪɫɚ ɥɚɛɨɪɚɬɨɪɢʁɟ Ʉɚɬɟɞɪɟ ɡɚ ɯɢɫɬɨɥɨɝɢʁɭ ɢ ɟɦɛɪɢɨɥɨɝɢʁɭ, 
Ɇɟɞɢɰɢɧɫɤɨɝ ɮɚɤɭɥɬɟɬɚ ɭ ɇɢɲɭ, ɬɨɤɨɦ ɢɡɪɚɞɟ ɨɜɟ ɞɨɤɬɨɪɫɤɟ ɞɢɫɟɪɬɚɰɢʁɟ. Ɍɚɤɨђɟ, 
ɩɪɨɮɟɫɨɪɭ Ɋɚɞɟɧɤɨɜɢʄɭ ɞɭɝɭʁɟɦ ɡɚɯɜɚɥɧɨɫɬ ɧɚ ɫɬɪɩʂɢɜɨɦ ɢ ɩɪɢʁɚɬɟʂɫɤɨɦ ɨɞɧɨɫɭ ɢ ɭɜɟɤ 
ɩɪɚɜɨɜɪɟɦɟɧɨɦ ɢ ɩɪɚɜɨɜɚʂɚɧɨɦ ɭɫɦɟɪɟʃɭ ɤɚ ɢɫɤɭɫɬɜɟɧɨ ɢɫɩɪɚɜɧɢɦ ɢ ɥɨɝɢɱɧɢɦ 
ɪɟɲɟʃɢɦɚ. 

Ɇɟɞɢɰɢɧɫɤɨɦ ɮɚɤɭɥɬɟɬɭ ɭ ɇɢɲɭ, ɡɚɯɜɚʂɭʁɟɦ ɫɟ ɧɚ ɮɢɧɚɧɫɢɪɚʃɭ ɢɫɬɪɚɠɢɜɚʃɚ, ɱɢʁɢ 
ɫɭ ɪɟɡɭɥɬɚɬɢ ɩɪɢɤɚɡɚɧɢ ɭ ɨɜɨʁ ɞɨɤɬɨɪɫɤɨʁ ɞɢɫɟɪɬɚɰɢʁɢ, ɤɪɨɡ ɫɪɟɞɫɬɜɚ ɢɧɬɟɪɧɨɝ ɩɪɨʁɟɤɬɚ 
ɆɎ-ɇɢɲ: ɂɇɌ-ɆɎɇ - 38 „Ⱥɧɚɥɢɡɚ ɦɨɪɮɨɥɨɲɤɟ ɞɢɫɬɪɢɛɭɰɢʁɟ ɦɨɥɟɤɭɥɚɪɧɢɯ 
ɩɨɤɚɡɚɬɟʂɚ ɪɟɝɟɧɟɪɚɬɢɜɧɢɯ ɩɨɬɟɧɰɢʁɚɥɚ ɪɚɡɥɢɱɢɬɢɯ ɞɢɮɟɪɨɧɚ ɱɨɜɟɤɚ ɢ 
ɟɤɫɩɟɪɢɦɟɧɬɚɥɧɢɯ ɠɢɜɨɬɢʃɚ“, (ɪɭɤɨɜɨɞɢɥɚɰ ɩɪɨʁɟɤɬɚ, ɩɪɨɮ. ɞɪ Ƚɨɪɚɧ Ɋɚɞɟɧɤɨɜɢʄ,  
Ʉɚɬɟɞɪɚ ɡɚ ɯɢɫɬɨɥɨɝɢʁɭ ɢ ɟɦɛɪɢɨɥɨɝɢʁɭ, 2020-2023), ɧɟɨɩɯɨɞɧɢɯ ɡɚ ɢɡɜɨђɟʃɟ 
ɯɢɫɬɨɬɟɯɧɨɥɨɲɤɟ ɨɛɪɚɞɟ ɬɤɢɜɧɢɯ ɭɡɨɪɚɤɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɞɨ ɯɢɫɬɨɯɟɦɢʁɫɤɢ 
ɨɛɨʁɟɧɢɯ ɬɪɚʁɧɢɯ ɫɜɟɬɥɨɫɧɨɦɢɤɪɨɫɤɨɩɫɤɢɯ ɩɪɟɩɚɪɚɬɚ. 

ɉɪɨɮ. ɞɪ ȼɥɚɞɢɦɢɪɭ ɉɟɬɪɨɜɢʄɭ ɫɚ Ʉɚɬɟɞɪɟ ɡɚ ɯɢɫɬɨɥɨɝɢʁɭ ɢ ɟɦɛɪɢɨɥɨɝɢʁɭ 
Ɇɟɞɢɰɢɧɫɤɨɝ ɮɚɤɭɥɬɟɬɚ ɭ ɇɢɲɭ ɧɚ ɩɪɢʁɚɬɟʂɫɤɢ ɧɟɫɟɛɢɱɧɨ ɢɡɞɜɨʁɟɧɨɦ ɜɪɟɦɟɧɭ, ɬɪɭɞɭ ɢ 
ɩɪɨɮɟɫɢɨɧɚɥɧɨʁ ɩɨɦɨʄɢ ɨɤɨ ɢɡɜɨђɟʃɚ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɨɝ ɞɟɥɚ ɢɫɬɪɚɠɢɜɚʃɚ. 

Ƚɨɫɩɨђɢ Ɇɚɪɢɧɢ Ђɨɪђɟɜɢʄ, ɥɚɛɨɪɚɬɨɪɢʁɫɤɨɦ ɬɟɯɧɢɱɚɪɭ Ʉɚɬɟɞɪɟ ɡɚ ɯɢɫɬɨɥɨɝɢʁɭ ɢ 
ɟɦɛɪɢɨɥɨɝɢʁɭ Ɇɟɞɢɰɢɧɫɤɨɝ ɮɚɤɭɥɬɟɬɚ ɭ ɇɢɲɭ, ɡɚɯɜɚʂɭʁɟɦ ɫɟ ɧɚ ɧɟɫɟɛɢɱɧɨɦ 
ɩɪɢʁɚɬɟʂɫɤɨɦ ɢ ɩɪɨɮɟɫɢɨɧɚɥɧɨɦ ɚɧɝɚɠɨɜɚʃɭ ɭ ɢɡɜɨђɟʃɭ ɪɚɡɥɢɱɢɬɢɯ ɢ ɛɪɨʁɧɢɯ 
ɯɢɫɬɨɬɟɯɧɨɥɨɲɤɢɯ ɩɨɫɬɭɩɚɤɚ ɩɪɢɩɪɟɦɟ ɬɤɢɜɧɢɯ ɭɡɨɪɚɤɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɡɚ 
ʃɢɯɨɜɨ ɢɡɭɱɚɜɚʃɟ ɧɚ ɫɜɟɬɥɨɫɧɢɦ ɦɢɤɪɨɫɤɨɩɢɦɚ. 

Ʉɨɥɟɝɚɦɚ ɢ ɦɟɞɢɰɢɧɫɤɨɦ ɬɟɯɧɢɱɤɨɦ ɨɫɨɛʂɭ ɫɚ Ʉɥɢɧɢɤɟ ɡɚ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɭ 
ɯɢɪɭɪɝɢʁɭ Ʉɥɢɧɢɱɤɨɝ ɐɟɧɬɪɚ ɭ ɇɢɲɭ: ɇɟɧɚɞɭ ɉɚɭɧɨɜɢʄɭ, Ⱥɥɟɤɫɚɧɞɪɭ ȼɟʂɤɨɜɢʄɭ, 
ɋɬɟɮɚɧɭ ɋɬɨʁɚɧɨɜɢʄɭ, Ђɨɪђɭ Ɇɢɥɟɧɤɨɜɢʄɭ, ȼɭɤɭ ɉɨɩɨɜɢʄɭ, Ɇɢɥɨɲɭ Ɂɞɪɚɜɤɨɜɢʄɭ, ɧɚ 
ɤɨɥɟɝɢʁɚɥɧɨʁ ɡɚɦɟɧɢ ɬɨɤɨɦ ɨɛɚɜʂɚʃɚ ɪɟɞɨɜɧɢɯ ɞɭɠɧɨɫɬɢ, ɤɚɨ ɢ ɩɪɢʁɚɬɟʂɫɤɨɦ 
ɩɨɞɫɬɢɰɚʁɭ ɬɨɤɨɦ ɢɡɪɚɞɟ ɞɨɤɬɨɪɚɬɚ. 

Ɉɰɭ Ȼɨɪɢɫɥɚɜɭ ɢ ɦɚʁɰɢ ɋɜɟɬɥɚɧɢ, ɛɟɡ ɱɢʁɟɝ ɭɬɢɰɚʁɚ ɫɟ ɨɜɚ ɢɞɟʁɚ ɧɢɤɚɞɚ ɧɟ ɛɢ ɪɨɞɢɥɚ, 

ɋɭɩɪɭɡɢ Ⱥɧђɟɥɢ, ɛɟɡ ɱɢʁɟ ɧɟɫɟɛɢɱɧɟ ɩɨɞɪɲɤɟ ɨɜɚ ɢɞɟʁɚ ɧɢɤɚɞɚ ɧɟ ɛɢ ɛɢɥɚ 
ɪɟɚɥɢɡɨɜɚɧɚ. 



 
 

ɋɩɢɫɚɤ ɫɤɪɚʄɟɧɢɰɚ, ɚɤɪɨɧɢɦɚ ɢ ɨɡɧɚɤɚ 

CABG – Coronary artery bypass graft surgery (ɏɢɪɭɪɲɤɚ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɚ ɦɢɨɤɚɪɞɚ) 

FFP – ɋɜɟɠɟ ɡɚɦɪɡɧɭɬɚ ɩɥɚɡɦɚ (ɋɁɉ) 

ɏɌɄ – Bretschneider-ɨɜ ɪɚɫɬɜɨɪ, ɤɨɦɟɪɰɢʁɚɥɧɨ ɢɦɟ - Custodiol 

TnI – Ɍɪɨɩɨɧɢɧ I 

CK – ɤɪɟɚɬɢɧ ɤɢɧɚɡɚ 

CKMB – ɤɪɟɚɬɢɧ ɤɢɧɚɡɚ ɆȻ 

LIMA – ɭɧɭɬɪɚɲʃɚ ɥɟɜɚ ɦɚɦɚɪɧɚ ɚɪɬɟɪɢʁɚ 

RIMA - ɭɧɭɬɪɚɲʃɚ ɞɟɫɧɚ ɦɚɦɚɪɧɚ ɚɪɬɟɪɢʁɚ 

BIMA – ɨɛɨɫɬɪɚɧɚ ɦɚɦɚɪɧɚ ɚɪɬɟɪɢʁɚ 

RGEA – ɞɟɫɧɚ ɝɚɫɬɪɨɟɩɢɩɥɨɢɱɧɚ ɚɪɬɟɪɢʁɚ 

RA – ɪɚɞɢʁɚɥɧɚ ɚɪɬɟɪɢʁɚ 

REDO – ɩɨɧɨɜɧɚ ɯɢɪɭɪɲɤɚ ɨɩɟɪɚɰɢʁɚ 

SVG – ɫɚɮɟɧɫɤɢ ɜɟɧɫɤɢ ɝɪɚɮɬ 

AO - ɚɨɪɬɚ 

LAD – ɥɟɜɚ ɩɪɟɞʃɚ ɞɟɫɰɟɧɞɟɧɬɧɚ ɤɨɪɨɧɚɪɧɚ ɚɪɬɟɪɢʁɚ 

RCA – ɞɟɫɧɚ ɤɨɪɨɧɚɪɧɚ ɚɪɬɟɪɢʁɚ 

OM – ɬɭɩɚ ɦɚɪɝɢɧɚɥɧɚ ɝɪɚɧɚ ɰɢɪɤɭɦɮɥɟɤɫɧɟ ɚɪɬɟɪɢʁɟ 

CX – ɰɢɪɤɭɦɮɥɟɤɫɧɚ ɚɪɬɟɪɢʁɚ 

RVAD – ɦɟɯɚɧɢɱɤɚ ɩɨɬɩɨɪɧɚ ɩɭɦɩɚ ɞɟɫɧɨɝ ɫɪɰɚ 

LVAD – ɦɟɯɚɧɢɱɤɚ ɩɨɬɩɨɪɧɚ ɩɭɦɩɚ ɥɟɜɨɝ ɫɪɰɚ 

BIVAD – ɦɟɯɚɧɢɱɤɚ ɩɨɬɩɨɪɧɚ ɩɭɦɩɚ ɥɟɜɨɝ ɢ ɞɟɫɧɨɝ ɫɪɰɚ 

ɏȻɂ – ɯɪɨɧɢɱɧɚ ɛɭɛɪɟɠɧɚ ɢɧɫɭɮɢɰɢʁɟɧɰɢʁɚ 

PCI – ɩɟɪɤɭɬɚɧɚ ɤɨɪɨɧɚɪɧɚ ɢɧɬɟɪɜɟɧɰɢʁɚ 

POBA – ɛɚɥɨɧ ɚɧɝɢɨɩɥɚɫɬɢɤɚ (Plain Old Ballon Angioplasty)  

FFR – (Fractional Flow Reserve) - ɮɪɚɤɰɢɨɧɚ ɪɟɡɟɪɜɚ ɩɪɨɬɨɤɚ 

SHH – (Sonic Hedgehog), ɝɟɧ ɤɨʁɢ ɢɝɪɚ ɭɥɨɝɭ ɭ ɟɦɛɪɢɨɝɟɧɟɡɢ   

VEGF – ɮɚɤɬɨɪ ɪɚɫɬɚ ɜɚɫɤɭɥɚɪɧɨɝ ɟɧɞɨɬɟɥɚ 

EDRF – ɟɧɞɨɬɟɥ ɡɚɜɢɫɧɢ ɮɚɤɬɨɪ ɪɟɥɚɤɫɚɰɢʁɟ 

HbA1c – ɝɥɢɤɨɥɢɡɢɪɚɧɢ ɯɟɦɨɝɥɨɛɢɧ  

NO – ɚɡɨɬ ɨɤɫɢɞ 

NOS – ɫɢɧɬɟɬɚɡɚ ɚɡɨɬɧɨɝ ɨɤɫɢɞɚ 
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ICAM – ɢɧɬɪɚɰɟɥɭɥɚɪɧɢ ɚɞɯɟɡɢɨɧɢ ɦɨɥɟɤɭɥ 

VCAM – ɜɚɫɤɭɥɚɪɧɢ ɰɟɥɭɥɚɪɧɢ ɚɞɯɟɡɢɨɧɢ ɦɨɥɟɤɭɥ 

PGI2 – ɩɪɨɫɬɚɝɥɚɧɞɢɧ ɂ2 

TGFβ – ɮɚɤɬɨɪ ɪɚɫɬɚ ɬɭɦɨɪɚ β 

TFPI – ɢɧɯɢɛɢɬɨɪ ɮɚɤɬɨɪɚ ɬɤɢɜɧɨɝ ɩɭɬɚ ɤɨɚɝɭɥɚɰɢʁɟ 

IL-6 – ɂɧɬɟɪɥɟɭɤɢɧ 6 

IL-8 – ɂɧɬɟɪɥɟɭɤɢɧ 8 

ROS – ɋɥɨɛɨɞɧɢ ɪɚɞɢɤɚɥɢ (Reactive Oxygen Species) 

SOD - ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɚ 

ox-LDL - ɨɤɫɢɞɨɜɚɧɢ ɥɢɩɨɩɪɨɬɟɢɧ ɧɢɫɤɟ ɝɭɫɬɢɧɟ 

ADP - ɚɞɟɧɨɡɢɧ ɞɢɮɨɫɮɚɬ   

PDE-III inhibitor - ɢɧɯɢɛɢɬɨɪ ɰɢɤɥɢɱɧɟ ɚɞɟɧɨɡɢɧ ɦɨɧɨɮɨɫɮɚɬɧɟ ɞɢɟɫɬɟɪɚɡɟ ɬɢɩɚ III 

PSGL-1- ɉɟ ɫɟɥɟɤɬɢɧɚ ɝɥɢɤɨɩɪɨɬɟɢɧɫɤɢ ɥɢɝɚɧɞ 

MMP - ɦɟɬɚɥɨɩɪɨɬɟɢɧɚɡɚ ɦɚɬɪɢɤɫɚ  

TNF-α – ɮɚɤɬɨɪ ɧɟɤɪɨɡɟ ɬɭɦɨɪɚ ɚɥɮɚ 

IL-1β – ɢɧɬɟɪɥɟɭɤɢɧ 1 ɛɟɬɚ 

IntXor- ɩɨɞɫɥɨʁ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ 

CirkXor – ɰɢɪɤɭɥɚɪɧɢ ɩɨɞɫɥɨʁ ɬɭɧɢɤɟ ɦɟɞɢʁɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ  

SpLonXor - ɥɨɧɝɢɬɭɞɢɧɚɥɧɢ ɩɨɞɫɥɨʁ ɬɭɧɢɤɟ ɦɟɞɢʁɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ 

Lum – ɥɭɦɟɧ 

Area – ɩɥɚɧɚɪɧɚ ɩɨɜɪɲɢɧɚ ɦɨɪɮɨɦɟɬɪɢʁɫɤɟ ɮɪɚɤɰɢʁɟ 

ɏȿ – ɯɟɦɚɬɨɤɫɢɥɢɧ -ɟɨɡɢɧ 
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ɍɜɨɞ 

„Le germe n'est rien, c'est le terrain qui est tout!“ 

Louis Pasteur 

 Ⱦɭɝɨɬɪɚʁɧɚ ɩɚɬɟɧɬɧɨɫɬ ɝɪɚɮɬɚ ʁɟ ɩɪɢɦɚɪɧɢ ɰɢʂ ɯɢɪɭɪɲɤɟ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ 

ɦɢɨɤɚɪɞɚ. Ɉɤɥɭɡɢʁɚ ɝɪɚɮɬɚ ʁɟ ɤɨɦɩɥɟɤɫɧɢ ɦɭɥɬɢɮɚɤɬɨɪɢʁɚɥɧɢ ɩɪɨɰɟɫ ɤɨʁɢ ɡɚɞɟɲɚɜɚ 

ɜɟɥɢɤɢ ɛɪɨʁ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ. ɂɚɤɨ ɫɟ ɢɧɬɢɦɚɥɧɚ ɯɢɩɟɪɩɥɚɡɢʁɚ ɢ ɦɚʃɟ ɫɬɟɧɨɡɟ ɝɪɚɮɬɚ 

ɪɟɥɚɬɢɜɧɨ ɱɟɫɬɨ ɭɨɱɚɜɚʁɭ ɭ ɝɨɞɢɧɚɦɚ ɧɚɤɨɧ ɯɢɪɭɪɝɢʁɟ, ɝɥɚɜɧɢ ɮɚɤɬɨɪɢ ɪɚɧɟ ɢ ɤɚɫɧɟ 

ɨɤɥɭɡɢʁɟ ɨɫɬɚʁɭ ɧɟʁɚɫɧɢ. 

Ɉɤɥɭɡɢʁɚ ɝɪɚɮɬɨɜɚ ɭ ɤɨɪɨɧɚɪɧɨʁ ɯɢɪɭɪɝɢʁɢ ɩɪɟɞɫɬɚɜʂɚ ɫɭɞɛɢɧɭ ɜɟɥɢɤɨɝ ɛɪɨʁɚ 

ɤɨɧɞɭɢɬɚ. ɍ ɨɜɨɦ ɪɚɞɭ ʄɟɦɨ ɢɡɜɪɲɢɬɢ ɪɟɜɢɡɢʁɭ ɪɟɥɟɜɚɧɬɧɢɯ ɬɟɡɚ ɭ ɧɚɭɱɧɨʁ ɡɚʁɟɞɧɢɰɢ ɢ 

ɧɚɩɪɚɜɢɬɢ ɩɪɟɝɥɟɞ ɢɧɰɢɞɟɧɰɟ, ɛɢɨɥɨɝɢʁɟ, ɮɢɡɢɨɥɨɝɢʁɟ, ɩɚɬɨɮɢɡɢɨɥɨɝɢʁɟ, ɩɨɬɟɧɰɢʁɚɥɧɢɯ 

ɬɟɪɚɩɢʁɫɤɢɯ ɩɪɢɫɬɭɩɚ ɢ ɤɥɢɧɢɱɤɢɯ ɩɨɫɥɟɞɢɰɚ ɨɜɨɝ ɞɨɛɪɨ ɩɨɡɧɚɬɨɝ ɫɬɚʃɚ. Ɇɟɯɚɧɢɱɤɨ 

ɨɲɬɟʄɟʃɟ, ɞɢɫɮɭɧɤɰɢʁɚ ɟɧɞɨɬɟɥɚ, ɬɪɨɦɛɨɡɚ, ɢɧɬɢɦɚɥɧɚ ɯɢɩɟɪɩɥɚɡɢʁɚ, ɜɚɡɨɫɩɚɡɚɦ ɢ 

ɨɤɫɢɞɚɬɢɜɧɢ ɫɬɪɟɫ ɫɭ ɪɚɡɥɢɱɢɬɢ ɦɟɯɚɧɢɡɦɢ ɤɨʁɢ ɫɟ ɩɨɜɟɡɭʁɭ ɫɚ ɨɤɥɭɡɢʁɨɦ ɝɪɚɮɬɚ. 

Ɇɨɪɮɨɥɨɲɤɟ ɢ ɮɭɧɤɰɢɨɧɚɥɧɟ ɨɫɨɛɢɧɟ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɢɝɪɚʁɭ ɜɟɥɢɤɭ ɭɥɨɝɭ ɭ ʃɟɝɨɜɨʁ 

ɮɭɧɤɰɢʁɢ ɢ ɞɢɫɮɭɧɤɰɢʁɢ, ɚɥɢ ɢ ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ ɰɢʂɧɟ ɤɨɪɨɧɚɪɧɟ ɚɪɬɟɪɢʁɟ, ɤɚɨ ɲɬɨ ʁɟ 

ɫɬɟɩɟɧ ɫɬɟɧɨɡɟ, ɜɟɥɢɱɢɧɚ ɥɭɦɟɧɚ, ɟɤɫɬɟɧɡɢɜɧɨɫɬ ɚɬɟɪɨɫɤɥɟɪɨɬɫɤɢɯ ɩɪɨɦɟɧɚ ɢ ɩɨɫɬɨʁɚʃɟ 

ɟɜɟɧɬɭɚɥɧɢɯ ɩɪɟɬɯɨɞɧɢɯ ɩɪɨɰɟɞɭɪɚ. ɋɜɟ ɨɜɟ ɮɚɤɬɨɪɟ ɬɪɟɛɚ ɭɡɟɬɢ ɭ ɨɛɡɢɪ ɩɪɢɥɢɤɨɦ 

ɨɞɪɟђɢɜɚʃɚ ɫɬɪɚɬɟɝɢʁɟ ɡɚ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɭ. 

 ɏɢɪɭɪɲɤɚ ɬɟɯɧɢɤɚ ɩɪɟɩɚɪɚɰɢʁɟ ɝɪɚɮɬɚ, ɬɟɯɧɢɤɚ ɲɢɜɟʃɚ ɚɧɚɫɬɨɦɨɡɟ, ɜɪɫɬɚ 

ɪɚɫɬɜɨɪɚ ɡɚ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɫɤɥɚɞɢɲɬɟʃɟ ɝɪɚɮɬɨɜɚ, ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɫɬɜɨɪɚ ɢ ɩɪɢɬɢɫɚɤ 

ɞɢɥɚɬɚɰɢʁɟ ɝɪɚɮɬɚ ɬɚɤɨђɟ ɭɬɢɱɭ ɧɚ ɬɪɚʁɚʃɟ ɝɪɚɮɬɚ. ɋɢɫɬɟɦɫɤɢ ɮɚɤɬɨɪɢ ɪɢɡɢɤɚ, ɤɚɨ ɲɬɨ 

ɫɭ ɝɨɞɢɧɟ ɫɬɚɪɨɫɬɢ, ɩɨɥ, ɞɢʁɚɛɟɬɟɫ ɦɟɥɢɬɭɫ ɬɢɩ 2, ɚɪɬɟɪɢʁɫɤɚ ɯɢɩɟɪɬɟɧɡɢʁɚ, 

ɞɢɫɥɢɩɢɞɟɦɢʁɚ ɬɚɤɨђɟ ɢɦɚʁɭ ɭɬɢɰɚʁ ɧɚ ɫɭɞɛɢɧɭ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ.   

 Ɉɤɥɭɡɢʁɚ ɝɪɚɮɬɚ ɧɢʁɟ ɭɜɟɤ ɩɪɚʄɟɧɚ ɤɥɢɧɢɱɤɢɦ ɞɨɝɚђɚʁɟɦ, ɡɚɜɢɫɢ ɨɞ ɭɡɪɨɤɚ ɢ 

ɦɟɯɚɧɢɡɦɚ ɨɤɥɭɡɢʁɟ ɢ ɦɟɫɬɚ ɚɧɚɫɬɨɦɨɡɟ. ɂɧɬɪɚɨɩɟɪɚɬɢɜɧɚ ɜɟɪɢɮɢɤɚɰɢʁɚ ɩɪɨɬɨɤɚ ɢ 

ɩɨɫɬɨɩɟɪɚɬɢɜɧɚ ɦɟɞɢɤɚɦɟɧɬɨɡɧɚ ɬɟɪɚɩɢʁɚ ɭ ɜɢɞɭ ɚɧɬɢɚɝɪɟɝɚɰɢɨɧɢɯ ɢ ɚɧɬɢɥɢɩɢɞɧɢɯ 
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ɥɟɤɨɜɚ, ɤɚɨ ɢ ɤɨɪɟɤɰɢʁɚ ɯɢɝɢʁɟɧɫɤɨ-ɞɢʁɟɬɟɬɫɤɢɯ ɮɚɤɬɨɪɚ ɪɢɡɢɤɚ, ɦɨɝɭ ɩɨɜɨʂɧɨ ɭɬɢɰɚɬɢ 

ɧɚ ɢɧɰɢɞɟɧɰɭ ɨɤɥɭɡɢʁɟ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ.   

ȿɩɢɞɟɦɢɨɥɨɝɢʁɚ ɢɫɯɟɦɢʁɫɤɟ ɛɨɥɟɫɬɢ ɫɪɰɚ 

 Ⱥɬɟɪɨɫɤɥɟɪɨɬɫɤɚ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɚ ɛɨɥɟɫɬ ʁɟ ɜɨɞɟʄɢ ɭɡɪɨɤ ɦɨɪɬɚɥɢɬɟɬɚ ɲɢɪɨɦ 

ɫɜɟɬɚ. Ƚɥɨɛɚɥɧɨ ʁɟ ɭ ɜɪɟɦɟɧɫɤɨɦ ɩɟɪɢɨɞɭ ɢɡɦɟђɭ 1990-2010. ɝɨɞɢɧɟ ɞɨɲɥɨ ɞɨ ɫɦɚʃɟʃɚ 

ɦɨɪɬɚɥɢɬɟɬɚ ɭɡ ɜɚɠɧɭ ɧɚɩɨɦɟɧɭ ɞɚ ɩɨɫɬɨʁɢ ɩɨɡɢɬɢɜɚɧ ɨɞɧɨɫ ɢɡɦɟђɭ ɢɧɬɪɚɯɨɫɩɢɬɚɥɧɨɝ 

ɦɨɪɬɚɥɢɬɟɬɚ ɢ ɜɢɫɢɧɟ ɭɤɭɩɧɨɝ ɝɨɞɢɲʃɟɝ ɞɨɯɨɬɤɚ (ɤɨɪɢɲʄɟɧɚ ʁɟ ɛɪɭɬɨ ɜɪɟɞɧɨɫɬ ɞɨɯɨɬɤɚ 

ɩɨ ɝɥɚɜɢ ɫɬɚɧɨɜɧɢɤɚ ɞɪɠɚɜɟ).  ɨɞɪɟђɟɧ ɨɞ ɫɬɪɚɧɟ ɫɜɟɬɫɤɟ ɛɚɧɤɟ. Ɂɟɦʂɟ ɫɟ ɜɟʄɢɦ ɭɤɭɩɧɢɦ 

ɞɨɯɨɬɤɨɦ ɫɭ ɢɦɚɥɟ ɜɟʄɢ ɦɨɪɬɚɥɢɬɟɬ ɨɞ ɡɟɦɚʂɚ ɫɚ ɧɢɠɢɦ, ɚ ɩɨɜɟɡɭʁɟ ɫɚ ɩɨɜɢɲɟɧɢɦ 

ɮɚɤɬɨɪɢɦɚ ɪɢɡɢɤɚ ɤɚɨ ɲɬɨ ɫɭ ɩɨɜɢɲɟɧɟ ɜɪɟɞɧɨɫɬɢ ȻɆɂ (Body Mass Index), ɤɪɜɧɨɝ 

ɩɪɢɬɢɫɤɚ, ɒɍɄ ɢ ɯɨɥɟɫɬɟɪɨɥɚ ɭ ɤɪɜɢ. ɍ ɨɜɢɯ 20 ɝɨɞɢɧɚ ɞɟɥɨɜɚɥɨ ɫɟ ɩɨɞɢɡɚʃɟɦ ɫɜɟɫɬɢ ɨ 

ɨɜɢɦ ɮɚɤɬɨɪɢɦɚ ɪɢɡɢɤɚ ɞɚ ɫɟ ɭɦɚʃɢ ʃɢɯɨɜ ɭɤɭɩɧɢ ɭɬɢɰɚʁ ɧɚ ɦɨɪɬɚɥɢɬɟɬ ɭ ɡɟɦʂɚɦɚ ɫɚ 

ɜɢɲɢɦ ɭɤɭɩɧɢɦ ɝɨɞɢɲʃɢɦ ɩɪɢɦɚʃɢɦɚ, ɞɨɤ ɫɟ ʁɟ ɭ ɡɟɦʂɚɦɚ ɫɚ ɧɢɠɢɦ ɩɪɢɦɚʃɢɦɚ ɞɨɲɥɨ 

ɞɨ ɩɨɜɟʄɚʃɚ ɦɨɪɬɚɥɢɬɟɬɚ ɡɛɨɝ ɬɪɟɧɞɚ ɩɨɪɚɫɬɚ ȻɆɂ ɢ ɜɪɟɞɧɨɫɬɢ ɒɍɄ ɩɚɰɢʁɟɧɚɬɚ (1). 

ɂɫɬɨɪɢʁɚɬ ɤɨɪɨɧɚɪɧɟ ɯɢɪɭɪɝɢʁɟ 

 Ⱥɨɪɬɨɤɨɪɨɧɚɪɧɢ ɛɚʁɩɚɫ (CABG) ʁɟ ʁɟɞɧɚ ɨɞ ɧɚʁɱɟɲʄɟ ɢɡɜɨђɟɧɢɯ ɨɩɟɪɚɬɢɜɧɢɯ 

ɡɚɯɜɚɬɚ ɢɡɜɨђɟɧɢɯ ɭ ɫɜɟɬɭ ɞɚɧɚɫ. ɂɫɬɨɪɢʁɚɬ ɢ ɪɚɡɜɨʁɧɢ ɩɭɬ ɨɜɟ ɩɪɨɰɟɞɭɪɟ ɦɨɠɟ ɫɟ 

ɩɪɚɬɢɬɢ ɭɧɚɡɚɞ ɫɤɨɪɨ ɜɢɲɟ ɨɞ 100 ɝɨɞɢɧɚ. Ɋɚɡɜɨʁɭ ɤɨɪɨɧɚɪɧɟ ɯɢɪɭɪɝɢʁɟ ɫɭ ɞɨɩɪɢɧɟɥɢ 

ɤɚɤɨ ɭɫɩɟɫɢ, ɬɚɤɨ ɢ ɧɟɭɫɩɟɫɢ ɩɢɨɧɢɪɚ ɤɚɪɞɢɨɯɢɪɭɪɝɢʁɟ. ȼɪɟɦɟɧɫɤɢ ɫɟ ɦɨɠɟ ɩɨɞɟɥɢɬɢ ɧɚ 

ɬɪɢ ɜɟɥɢɤɚ ɪɚɡɜɨʁɧɚ ɞɨɛɚ: 

 

- Ⱦɨɛɚ ɟɤɫɩɟɪɢɦɟɧɚɬɚ ɢ ɩɪɜɢɯ ɤɥɢɧɢɱɤɢɯ ɪɟɡɭɥɬɚɬɚ (ɩɪɟ 1960. ɝɨɞɢɧɟ) 

- Ⱦɨɛɚ ɝɪɚɮɬɨɜɚ ɢ ɦɟɞɢɰɢɧɟ ɡɚɫɧɨɜɚɧɟ ɧɚ ɞɨɤɚɡɢɦɚ (1960-1990. ɝɨɞɢɧɟ) 

- Ⱦɨɛɚ ɦɢɧɢɦɚɥɧɨ ɢɧɜɚɡɢɜɧɟ ɢ ɯɢɛɪɢɞɧɟ ɯɢɪɭɪɝɢʁɟ (ɨɞ 1990. ɝɨɞɢɧɟ) 

Ʉɨɪɚɤ ɩɪɟ ɞɢɪɟɤɬɧɟ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ, 1956. ɝɨɞɢɧɟ Charles Bailey ʁɟ ɢɡɜɟɨ 

ɭɫɩɟɲɧɭ ɟɧɞɚɪɬɟɪɟɤɬɨɦɢʁɭ ɤɨɪɨɧɚɪɧɢɯ ɚɪɬɟɪɢʁɚ ɤɨɞ ɫɟɞɦɨɪɨ ɩɚɰɢʁɟɧɚɬɚ. Ɇɟђɭɬɢɦ, 

ɝɥɚɜɧɢ ɩɪɨɛɥɟɦ ɬɚɞɚɲʃɢɯ ɯɢɪɭɪɝɚ ʁɟ ɛɢɥɚ ɜɢɡɭɟɥɢɡɚɰɢʁɚ ɤɨɪɨɧɚɪɧɢɯ ɚɪɬɟɪɢʁɚ, ɫɜɟ ɞɨ 

30.10.1958. ɝɨɞɢɧɟ ɤɚɞɚ ʁɟ Mason Sones ɪɟɲɢɨ ɬɚʁ ɩɪɨɛɥɟɦ ɫɥɭɱɚʁɧɨ ɭɛɚɰɢɜɲɢ ɤɨɧɬɪɚɫɬ 

ɭ ɞɟɫɧɭ ɤɨɪɨɧɚɪɧɭ ɚɪɬɟɪɢʁɭ (RCA – Right Coronary Artery) ɦɥɚɞɨɝ ɩɚɰɢʁɟɧɬɚ ɫɚ 

ɪɟɭɦɚɬɫɤɨɦ ɛɨɥɟɲʄɭ ɚɨɪɬɧɨɝ ɡɚɥɢɫɬɤɚ (2,3).   
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ɉɪɟ ɧɟɝɨ ɲɬɨ ɫɭ ɝɪɚɮɬɨɜɢ ɩɨɱɟɥɢ ɪɭɬɢɧɫɤɢ ɞɚ ɫɟ ɤɨɪɢɫɬɟ ɭ ɤɨɪɨɧɚɪɧɨʁ ɯɢɪɭɪɝɢʁɢ, 

ɒɜɟɞɫɤɢ ɯɢɪɭɪɝ Ake Senning ɭɫɩɟɲɧɨ ʁɟ ɭɜɟʄɚɨ ɥɭɦɟɧ ɝɥɚɜɧɨɝ ɫɬɚɛɥɚ ɥɟɜɟ ɤɨɪɨɧɚɪɧɟ 

ɚɪɬɟɪɢʁɟ ɤɨɪɢɫɬɟʄɢ ɩɟɪɢɤɚɪɞɧɢ patch (4). ɇɟɤɨɥɢɤɨ ɦɟɫɟɰɢ ɧɚɤɨɧ ɬɨɝɚ ɧɚ ɞɪɭɝɨʁ ɫɬɪɚɧɢ 

Ⱥɬɥɚɧɬɢɤɚ, Donald Effler ʁɟ ɧɚ Ʉɥɢɜɥɟɧɞ ɤɥɢɧɢɰɢ ɩɪɢɦɟɧɢɨ ɨɜɭ ɬɟɯɧɢɤɭ ɡɚ ɥɟɱɟʃɭ 

ɨɫɬɢʁɚɥɧɟ ɫɬɟɧɨɡɟ ɨɛɟ ɤɨɪɨɧɚɪɧɟ ɚɪɬɟɪɢʁɟ (3).  

ɍ ɜɪɟɦɟ ɤɚɞɚ ɫɟ ɨɩɟɪɚɰɢʁɢ ɫɪɰɚ ɩɪɢɥɚɡɢɥɨ ɭɡ ɜɟɥɢɤɨ ɨɤɥɟɜɚʃɟ, Arthur M. Vineberg 

ɪɚɡɜɢɨ ʁɟ ɜɢɡɢɨɧɚɪɫɤɭ ɩɪɨɰɟɞɭɪɭ ɞɢɪɟɤɬɧɟ ɢɦɩɥɚɧɬɚɰɢʁɟ ɭɧɭɬɪɚɲʃɟ ɬɨɪɚɤɚɥɧɟ ɚɪɬɟɪɢʁɟ 

(a. thoracica interna, internal mammary arthery) ɭ ɦɢɨɤɚɪɞ ɥɟɜɟ ɤɨɦɨɪɟ ɪɚɞɢ ɥɟɱɟʃɚ 

ɚɧɝɢɧɨɡɧɢɯ ɛɨɥɨɜɚ. ɉɨɫɬɚɥɚ ʁɟ ɩɨɡɧɚɬɚ ɤɚɨ ȼɚʁɧɛɟɪɝɨɜɚ ɨɩɟɪɚɰɢʁɚ, ɢɦɚɥɚ ʁɟ ɧɟɤɨɝ ɟɮɟɤɬɚ 

ɧɚ ɭɦɚʃɟʃɟ ɢɫɯɟɦɢʁɟ(5) ɚɥɢ ɧɢɤɚɞɚ ɧɢʁɟ ɲɢɪɨɤɨ ɩɪɢɯɜɚʄɟɧɚ ɨɞ ɫɬɪɚɧɟ ɯɢɪɭɪɲɤɟ 

ɡɚʁɟɞɧɢɰɟ. ȵɟɧɢ ɮɢɡɢɨɥɨɲɤɢ ɛɟɧɟɮɢɬɢ ɧɢɫɭ ɛɢɥɢ ɞɨɫɥɟɞɧɢ ɢ ɭ ɜɟɥɢɤɨʁ ɦɟɪɢ ɫɭ ɡɚɜɢɫɢɥɢ 

ɨɞ ɩɚɰɢʁɟɧɬɚ ɞɨ ɩɚɰɢʁɟɧɬɚ, ɫɜɟ ɞɨɤ 1958. ɧɨɜɨɢɡɦɢɲʂɟɧɚ ɤɨɪɨɧɚɪɧɚ ɚɧɝɢɨɝɚɮɢʁɚ ɨɞ 

ɫɬɪɚɧɟ Sones-ɚ ɢ Shirley-ɚ ɧɢʁɟ ɩɨɤɚɡɚɥɚ ɞɚ ɩɨɫɬɨʁɢ ɪɟɚɥɧɨ ɩɨɜɟʄɚʃɟ ɩɟɪɮɭɡɢʁɟ ɤɨɞ 

ɢɫɯɟɦɢʁɫɤɟ ɤɨɪɨɧɚɪɧɟ ɛɨɥɟɫɬɢ. 1968. ɝɨɞɢɧɟ ʁɚ Ʉɥɢɜɥɟɧɞ ɤɥɢɧɢɤɚ ɩɪɢʁɚɜɢɥɚ 

ɚɧɝɢɨɝɪɚɮɫɤɭ ɩɪɨɰɟɧɭ 1100 ɢɦɩɥɚɧɬɢɪɚɧɢɯ IMA (Internal Mammary Artery); ɚɪɬɟɪɢʁɚ ʁɟ 

ɛɢɥɚ ɩɚɬɟɧɬɧɚ ɭ 92% ɫɥɭɱɚʁɚ, ɚ ɤɨɦɭɧɢɤɚɰɢʁɚ IMA-ɤɨɪɨɧɚɪɧɢ ɤɪɜɧɢ ɫɭɞɨɜɢ ʁɟ ɛɢɥɚ 

ɩɪɢɫɭɬɧɚ ɭ 54% ɫɥɭɱɚʁɟɜɚ (6).  Ɉɜɚ ɩɨɬɜɪɞɚ ʁɟ ɞɨɲɥɚ ɩɪɟɤɚɫɧɨ, ʁɟɪ ɫɟ ɭ ɧɚɪɟɞɧɨʁ ɞɟɤɚɞɢ 

ɞɢɪɟɤɬɧɚ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɚ ɤɨɪɨɧɚɪɧɢɯ ɚɪɬɟɪɢʁɚ (Vineberg-ɨɜɚ ɦɟɬɨɞɚ ɢɦɩɥɚɧɬɢɪɚ  ɭ 

ɦɢɨɤɚɪɞ ɥɟɜɟ ɤɨɦɨɪɟ) ɩɨɤɚɡɚɥɚ ɤɚɨ ɟɮɢɤɚɫɧɢʁɚ ɦɟɬɨɞɚ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ.   

 ɉɪɜɭ ɭɫɩɟɲɧɭ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɭ ɦɢɨɤɚɪɞɚ ɢɡɜɟɨ ʁɟ Robert Goetz ɧɚ ɦɟɞɢɰɢɧɫɤɨɦ 

ɤɨɥɟџɭ Albert Einstein ɭ ȵɭʁɨɪɤɭ ɤɨɪɢɫɬɟʄɢ Rosenak (ɬɚɧɬɚɥɭɦ) ɩɪɫɬɟɧɨɜɟ (7). ɉɪɟɯɨɞɧɨ 

ʁɟ ɨɜɚʁ ɤɨɧɰɟɩɬ ɟɤɫɩɟɪɢɦɟɧɬɚɥɧɨ ɭɫɩɟɲɧɨ ɢɡɜɨɞɢɨ ɧɚ ɩɫɢɦɚ, ɫɜɟ ɞɨɤ ɧɢɫɭ ɭɫɚɜɪɲɢɥɢ 

ɬɟɯɧɢɤɭ ɢɡɜɨђɟʃɚ ɚɧɚɫɬɨɦɨɡɟ ɡɚ 17 ɫɟɤɭɧɞɢ. 02.05.1960. Goetz ʁɟ ɜɨɞɢɨ ɬɢɦ ɯɢɪɭɪɝɚ ɤɨʁɢ 

ɫɭ ɚɧɚɫɬɨɦɨɡɢɪɚɥɢ ɞɟɫɧɭ ɭɧɭɬɪɚɲʃɭ ɬɨɪɚɤɚɥɧɭ ɚɪɬɟɪɢʁɭ (RITA) ɫɚ ɞɟɫɧɨɦ ɤɨɪɨɧɚɪɧɨɦ 

ɚɪɬɟɪɢʁɨɦ (RCA) ɤɨɪɢɫɬɟʄɢ ɨɜɭ ɧɚɩɪɚɜɭ. ɉɚɰɢʁɟɧɬ ʁɟ ɩɪɟɦɢɧɭɨ 13 ɦɟɫɟɰɢ ɤɚɫɧɢʁɟ ɚɥɢ ʁɟ 

ɨɛɞɭɤɰɢʁɚ ɩɨɤɚɡɚɥɚ ɞɚ ʁɟ ɝɪɚɮɬ ɢ ɞɚʂɟ ɛɢɨ ɩɚɬɟɧɬɚɧ. 

 ɉɪɜɢ ɩɭɬ ʁɟ ɚɧɚɫɬɨɦɨɡɭ ɪɭɤɨɦ ɭɲɢɨ David Sabiston 04.04.1962. ɤɚɞɚ ʁɟ ɚɭɬɨɜɟɧɫɤɢ 

ɝɪɚɮɬ (SVG) ɜɟɧɟ ɫɚɮɟɧɟ ɦɚɝɧɟ ɚɧɚɫɬɨɦɨɡɢɪɚɨ ɫɚ ɞɟɫɧɨɦ ɤɨɪɨɧɚɪɧɨɦ ɚɪɬɟɪɢʁɨɦ ɧɚ John 

Hopkins ɂɧɫɬɢɬɭɬɭ (8). Ɍɟɯɧɢɱɤɢ ʁɟ ɬɨ ɛɢɨ off-pump ɤɨɪɨɧɨ-ɤɨɪɨɧɚɪɧɢ ɛɚʁɩɚɫ, ɦɟђɭɬɢɦ 

ɩɚɰɢʁɟɧɬ ʁɟ ɬɪɢ ɞɚɧɚ ɤɚɫɧɢʁɟ ɩɪɟɦɢɧɭɨ ɢ Sabiston ɫɜɨʁɟ ɢɫɤɭɫɬɜɨ ɧɢʁɟ ɩɪɢʁɚɜɢɨ ɫɜɟ ɞɨ 

1974. ɝɨɞɢɧɟ.   
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 Michael DeBakey ɢ Edward Garret ɫɭ 23.11.2964. ɭ ɏʁɭɫɬɨɧɭ ɭɪɚɞɢɥɢ ɤɨɪɨɧɨ-

ɤɨɪɨɧɚɪɧɢ ɛɚʁɩɚɫ ɧɚ LAD (Left Anterior Descending Artery), ɚɥɢ ɝɚ ɧɢɫɭ ɩɪɢʁɚɜɢɥɢ ɫɜɟ ɞɨ 

1973. ɝɨɞɢɧɟ ɞɨɤ ɧɢɫɭ ɞɨɤɚɡɚɥɢ ɩɪɨɬɨɱɧɨɫɬ ɝɪɚɮɬɚ (8). 

 ɂɩɚɤ ɫɟ ɱɟɫɬɨ ɩɪɜɚ ɭɫɩɟɲɧɚ ɪɭɤɨɦ ɫɚɲɢɜɟɧɚ ɚɧɚɫɬɨɦɨɡɚ ɢɡɦɟђɭ ɤɪɜɧɢɯ ɫɭɞɨɜɚ 

ɩɪɢɩɢɫɭʁɟ ɪɭɫɤɨɦ ɯɢɪɭɪɝɭ ȼɚɫɢɥɢʁɭ Ʉɨɥɟɫɨɜ-ɭ ɤɨʁɢ ʁɟ ɤɪɟɢɪɚɨ RITA-RCA (Right Internal 

Thoracic Artery-Right Coronary Artery) ɚɧɚɫɬɨɦɨɡɭ 25.02.1064. ɭ off-pump ɬɟɯɧɢɰɢ. 

ɉɪɢʁɚɜɢɨ ʁɟ 12 ɭɫɩɟɲɧɢɯ ɩɪɨɰɟɞɭɪɚ 1967. ɝɨɞɢɧɟ (9). 

 George Green ʁɟ 1968. ɭ ɛɨɥɧɢɰɢ St. Luke ɭ ȵɭʁɨɪɤɭ ɭɪɚɞɢɨ ɩɪɜɭ LIMA-LAD 

ɚɧɚɫɬɨɦɨɡɭ (10) ɤɨʁɚ ʁɟ ɤɚɫɧɢʁɟ ɩɨɫɬɚɥɚ ɡɥɚɬɧɢ ɫɬɚɧɞɚɪɞ ɭ ɤɨɪɨɧɚɪɧɨʁ ɯɢɪɭɪɝɢʁɢ. 

 ȿɤɫɩɟɪɢɦɟɧɬɢɫɚʃɟ ɭ ɤɨɪɨɧɚɪɧɨʁ ɯɢɪɭɪɝɢʁɢ ʁɟ ɞɨɜɟɥɨ ɞɨ ɭɩɨɬɪɟɛɟ ɚɭɬɨɜɟɧɫɤɨɝ 

ɝɪɚɮɬɚ (SVG - Saphenous Venous Graft). Ɂɚɫɥɭɠɧɢɦ ɡɚ ɨɩɲɬɟ ɩɪɢɡɧɚɜɚʃɟ ɢ 

ɩɨɩɭɥɚɪɢɡɚɰɢʁɭ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɫɦɚɬɪɚ ɫɟ Rene Favoloro, ɯɢɪɭɪɝ Ⱥɪɝɟɧɬɢɧɫɤɨɝ ɩɨɪɟɤɥɚ 

ɤɨʁɢ ʁɟ ɪɚɞɢɨ ɧɚ Ʉɥɢɜɥɟɧɞ ɤɥɢɧɢɰɢ. ɉɪɜɢ ɛɚʁɩɚɫ ʁɟ ɭɪɚɞɢɨ ɦɚʁɚ 1976. ɝɨɞɢɧɟ ɢ ɬɨ ʁɟ ɛɢɨ 

ɤɨɪɨɧɨ-ɤɨɪɨɧɚɪɧɢ ɛɚʁɩɚɫ ɧɚ ɞɟɫɧɨʁ ɤɨɪɨɧɚɪɧɨʁ ɚɪɬɟɪɢʁɢ (RCA) (11). Ƚɨɞɢɧɭ ɞɚɧɚ ɤɚɫɧɢʁɟ 

ɭɩɨɬɪɟɛɢ ʁɟ ɨɜɚʁ ɝɪɚɮɬ ɭɫɩɟɲɧɨ ɤɨɞ 150 ɩɚɰɢʁɟɧɚɬɚ, ɚ ɞɨ 1970. ɝɨɞɢɧɟ ʁɟ ɢɦɚɨ ɭɪɚђɟɧɢɯ 

ɩɪɟɤɨ 1000 ɫɥɭɱɚʁɟɜɚ. ɑɚɤ ʁɟ ɭ ɪɚɧɢɦ ɞɚɧɢɦɚ ɩɪɟɩɨɡɧɚɬɨ ɞɚ ʁɟ ɬɨ ɝɪɚɮɬ ɤɨʁɢ ʁɟ 

ɩɪɨɛɥɟɦɚɬɢɱɚɧ. ɉɚɬɨɥɨɲɤɢ ɧɚɥɚɡɢ ɫɭ ɨɩɢɫɢɜɚɥɢ ɢɧɬɢɦɚɥɧɨ ɢ ɦɟɞɢʁɚɥɧɨ ɡɚɞɟɛʂɚʃɟ ɢ 

ɬɪɨɦɛɨɡɭ ɝɪɚɮɬɚ (12). Ȼɭɞɭʄɟ ɫɬɭɞɢʁɟ ɫɭ ɞɨɤɚɡɚɥɟ ɯɢɩɟɪɩɥɚɡɢʁɭ ɢɧɬɢɦɟ ɢ ɪɚɧɭ 

ɚɬɟɪɨɫɤɥɟɪɨɡɭ ɝɪɚɮɬɚ ɭ ɨɞɧɨɫɭ ɧɚ ɚɪɬɟɪɢʁɫɤɟ ɝɪɚɮɬɨɜɟ (13).  

 Alain Carpentier ʁɟ ɪɚɧɨ ɩɪɟɩɨɡɧɚɨ ɫɭɩɟɪɢɨɪɧɨɫɬ ɚɪɬɟɪɢʁɫɤɢɯ ɝɪɚɮɬɨɜɚ ɭ ɨɞɧɨɫɭ 

ɧɚ ɚɭɬɨɜɟɧɫɤɢ ɝɪɚɮɬ ɢ ɫɦɚɬɪɚɨ ɞɚ ɬɚ ɫɭɩɟɪɢɨɪɧɨɫɬ ɜɚɠɢ ɡɚ ɫɜɟ ɚɪɬɟɪɢʁɫɤɟ ɝɪɚɮɬɨɜɟ. ɉɪɜɢ 

ʁɟ ɤɨɪɢɫɬɢɨ ɪɚɞɢʁɚɥɧɭ ɚɪɬɟɪɢʁɭ (RA) ɡɚ ɚɨɪɬɨɤɨɪɨɧɚɪɧɢ ɛɚʁɩɚɫ 1971. ɝɨɞɢɧɟ (14). 

Ɇɟђɭɬɢɦ, ɩɪɜɚ ɢɫɤɭɫɬɜɚ ɧɢɫɭ ɛɢɥɚ ɩɨɡɢɬɢɜɧɚ, ɨɛɡɢɪɨɦ ɞɚ ʁɟ ɪɚɞɢʁɚɥɧɚ ɚɪɬɟɪɢʁɚ 

ɦɭɫɤɭɥɚɪɧɨɝ ɬɢɩɚ ɱɟɫɬɨ ʁɟ ɭɥɚɡɢɥɚ ɭ ɫɩɚɡɚɦ ɤɨʁɢ ʁɟ ɪɟɲɚɜɚɧ ɦɟɯɚɧɢɱɤɨɦ ɞɢɥɚɬɚɰɢʁɨɦ, 

ɲɬɨ ʁɟ ɢɦɚɥɨ ɩɨɫɥɟɞɢɰɚ ɩɨ ɟɧɞɨɬɟɥ. Ƚɪɚɮɬ ʁɟ ɩɨɤɚɡɢɜɚɨ ɡɧɚɱɚʁɧɭ ɢɧɬɢɦɚɥɧɭ 

ɯɢɩɟɪɩɥɚɡɢʁɭ ɢ ɱɟɫɬɨ ʁɟ ɪɚɧɨ ɨɬɤɚɡɢɜɚɨ (15). Ʉɨɪɢɲʄɟʃɟ ɪɚɞɢʁɚɥɧɟ ɚɪɬɟɪɢʁɟ ɤɚɨ ɝɪɚɮɬɚ 

ɞɨɠɢɜɟɥɨ ʁɟ ɩɪɟɩɨɪɨɞ ɤɚɞɚ ʁɟ ɤɚɨ ɩɪɨɬɨɤɨɥ ɭɜɟɞɟɧɚ ɮɚɪɦɚɤɨɥɨɲɤɚ ɬɟɪɚɩɢʁɚ ɭɦɟɫɬɨ 

ɦɟɯɚɧɢɱɤɟ ɞɢɥɚɬɚɰɢʁɟ ɭɡ ɩɪɨɦɟɧɭ ɯɢɪɭɪɲɤɟ ɬɟɯɧɢɤɟ ɭ ɬɚɤɨɡɜɚɧɭ no-touch ɯɢɪɭɪɲɤɭ 

ɬɟɯɧɢɤɭ. Christopher Acar ʁɟ ɤɪɨɡ ɭɧɚɩɪɟђɟɧɨ ɪɚɡɭɦɟɜɚʃɟ ɮɢɡɢɨɥɨɝɢʁɟ ɝɪɚɮɬɚ ɢ 

ɩɪɨɬɟɤɰɢʁɟ ɟɧɞɨɬɟɥɚ ɭɫɩɟɨ ɞɚ ɩɪɨɯɨɞɧɨɫɬ RA ɞɨɜɟɞɟ ɞɨ ɫɤɨɪɨ 100%  (16).  

 Јɨɲ ʁɟɞɚɧ ɚɪɬɟɪɢʁɫɤɢ ɝɪɚɮɬ ʁɟ ɢ RGEA (Right Gastroepiploic Artery), ɚɪɬɟɪɢʁɚ ɤɨʁɚ 

ɫɟ ɨɞɜɚʁɚ ɢɡɚ ɠɟɥɭɞɚɱɧɨɝ ɩɢɥɨɪɭɫɚ ɤɚɨ ɝɪɚɧɚ ɝɚɫɬɪɨɞɭɨɞɟɧɚɥɧɟ ɚɪɬɟɪɢʁɟ ɢ ɢɞɟ ɩɚɪɚɥɟɥɧɨ 
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ɫɚ ɜɟɥɢɤɨɦ ɤɪɢɜɢɧɨɦ ɠɟɥɭɰɚ. Ɉɜɚ ɚɪɬɟɪɢʁɚ ɦɨɠɟ ɞɚ ɫɟ ɤɨɪɢɫɬɢ ɡɚ in-situ ɛɚʁɩɚɫ ɧɚ ɞɟɫɧɨʁ 

ɤɨɪɨɧɚɪɧɨʁ ɚɪɬɟɪɢʁɢ (RCA), ɲɬɨ ʁɟ ɩɪɜɢ ɩɭɬ 20.02.1987. Abdullah Attum, ɯɢɪɭɪɝ ɢɡ 

Louisville-ɚ ɢ ɭɪɚɞɢɨ. ɉɪɨɜɭɤɚɨ ʁɟ ɢɫɩɪɟɩɚɪɢɫɚɧɭ ɚɪɬɟɪɢʁɭ ɤɪɨɡ ɨɬɜɨɪ ɧɚ ɦɟɦɛɪɚɧɨɡɧɨɦ 

ɞɟɥɭ ɞɢʁɚɮɪɚɝɦɟ ɭ ɩɟɪɢɤɚɪɞɧɭ ɤɟɫɭ ɢ ɫɟɤɜɟɧɰɢʁɚɥɧɨ ʁɟ ɧɚɱɢɧɢɨ ɚɧɚɫɬɨɦɨɡɟ ɫɚ PD 

(Posterior Descending) ɝɪɚɧɨɦ RCA ɢ PL (Posterior Lateralis) ɝɪɚɧɨɦ ɰɢɪɤɭɦɮɥɟɤɫɧɟ 

ɚɪɬɟɪɢʁɟ (CX) (17). ɉɪɟɞɧɨɫɬ ɤɨɪɢɲʄɟʃɚ ɨɜɨɝ ɝɪɚɮɬɚ ʁɟ ɭ ɬɨɦɟ ɲɬɨ ɫɟ, ɭɡ ɤɨɪɢɲʄɟʃɟ 

LIMA ɝɪɚɮɬɚ (Left Internal Thoracic Artery) ɢ ɟɜɟɧɬɭɚɥɧɨ ɤɨɪɢɲʄɟʃɟ RIMA ɝɪɚɮɬɚ (Right 

Internal Thoracic Artery) ɦɨɠɟ ɩɨɫɬɢʄɢ ɤɨɦɩɥɟɬɧɚ ɚɪɬɟɪɢʁɫɤɚ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɚ ɱɚɤ ɢ 

ɧɚʁɡɚɯɬɟɜɧɢʁɢɯ ɩɚɰɢʁɟɧɚɬɚ ɛɟɡ ɩɨɬɪɟɛɟ ɡɚ ɤɥɟɦɨɜɚʃɟɦ ɚɫɰɟɧɞɟɧɬɧɟ ɚɨɪɬɟ (18). ɉɪɟɞɧɨɫɬ 

ɤɨɪɢɲʄɟʃɚ ɨɜɨɝ ɝɪɚɮɬɚ ʁɟ ɭ ɬɨɦɟ ɲɬɨ ɫɟ, ɭɡ ɤɨɪɢɲʄɟʃɟ LIMA ɝɪɚɮɬɚ (Left Internal 

Thoracic Artery) ɢ ɟɜɟɧɬɭɚɥɧɨ ɤɨɪɢɲʄɟʃɟ RIMA ɝɪɚɮɬɚ (Right Internal Thoracic Artery) 

ɦɨɠɟ ɩɨɫɬɢʄɢ ɤɨɦɩɥɟɬɧɚ ɚɪɬɟɪɢʁɫɤɚ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɚ ɱɚɤ ɢ ɧɚʁɡɚɯɬɟɜɧɢʁɢɯ ɩɚɰɢʁɟɧɚɬɚ 

ɛɟɡ ɩɨɬɪɟɛɟ ɡɚ ɤɥɟɦɨɜɚʃɟɦ ɚɫɰɟɧɞɟɧɬɧɟ ɚɨɪɬɟ (19).  

 ɉɨ ɩɨɞɚɰɢɦɚ ɢɡ ɥɢɬɟɪɚɬɭɪɟ ɫɟ ɜɢɞɢ ɞɚ ɜɟɨɦɚ ɦɚɥɢ ɛɪɨʁ ɯɢɪɭɪɝɚ ɤɨɪɢɫɬɢ ɨɜɚʁ 

ɝɪɚɮɬ, ɜɟɪɨɜɚɬɧɨ ɡɛɨɝ ɩɨɬɪɟɛɟ ɡɚ ɨɬɜɚɪɚʃɟɦ ʁɨɲ ʁɟɞɧɟ ɲɭɩʂɢɧɟ (ɚɛɞɨɦɟɧɚ), ɱɢɦɟ ɫɟ 

ɩɨɜɟʄɚɜɚ ɪɢɡɢɤ ɨɞ ɤɨɧɬɚɦɢɧɚɰɢʁɟ. 

 Ʉɨɧɰɟɩɬ ɚɪɬɟɪɢʁɫɤɟ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ʁɟ ɪɟɡɭɥɬɚɬ ɡɚɩɚɠɟɧɨɝ ɛɟɧɟɮɢɬɚ ɤɨɞ 

ɭɩɨɬɪɟɛɟ ʁɟɞɧɟ IMA (Internal Thoracic Artery) ɭ ɩɨɪɟђɟʃɭ ɫɚ ɤɨɪɢɲʄɟʃɟɦ ɢɫɤʂɭɱɢɜɨ 

ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ. Ʌɨɝɢɱɧɨ ʁɟ ɞɚ, ɭɤɨɥɢɤɨ ɩɨɫɬɨʁɢ ɛɟɧɟɮɢɬ ɤɨɞ ɭɩɨɬɪɟɛɟ ʁɟɞɧɨɝ 

ɚɪɬɟɪɢʁɫɤɨɝ ɝɪɚɮɬɚ,  ʄɟ ɬɚʁ ɛɟɧɟɮɢɬ ɛɢɬɢ ʁɨɲ ɜɟʄɢ ɭɤɨɥɢɤɨ ɫɟ ɭɩɨɬɪɟɛʂɚɜɚ ʁɨɲ ʁɟɞɚɧ 

ɚɪɬɟɪɢʁɫɤɢ ɝɪɚɮɬ. Ɋɚɞ ɫɚ Ʉɥɢɜɥɟɧɞ ɤɥɢɧɢɤɟ ɞɟɜɟɞɟɫɟɬɢɯ ɝɨɞɢɧɚ ʁɟ ɩɨɞɪɠɚɨ ɨɜɭ ɯɢɩɨɬɟɡɭ, 

ʁɟɪ ʁɟ ɤɨɪɢɲʄɟʃɟ BIMA (Bilateral IMA) ɝɪɚɮɬɨɜɚ ɛɢɥɨ ɩɨɜɟɡɚɧɨ ɫɚ ʁɨɲ ɜɟʄɢɦ 

ɩɪɟɠɢɜʂɚɜɚʃɟɦ ɢ ɫɦɚʃɟɧɨɦ ɩɨɬɪɟɛɨɦ ɡɚ REDO ɨɩɟɪɚɰɢʁɨɦ ɭ ɩɨɪɟђɟʃɭ ɫɚ ɫɚɦɨ ʁɟɞɧɢɦ 

IMA ɝɪɚɮɬɨɦ (20). 

 Ɋɚɡɥɢɤɚ ɭ ɤɪɢɜɭʂɚɦɚ ɩɪɟɠɢɜʂɚɜɚʃɚ ɤɨʁɚ ʁɟ ɢɧɢɰɢʁɚɥɧɨ ɩɪɢʁɚɜʂɟɧɚ ɧɚɤɨɧ 10 

ɝɨɞɢɧɚ ɫɟ ɧɚɫɬɚɜʂɚ ɢ ɭ ɩɟɪɢɨɞɭ ɩɪɚʄɟʃɚ ɤɨʁɢ ɢɞɟ ɢ ɞɨ 20 ɝɨɞɢɧɚ (21). Ɉɜɚ ɫɭɩɟɪɢɨɪɧɨɫɬ 

BIMA ɝɪɚɮɬɚ ɫɟ ɨɞɪɠɚɜɚ ɛɟɡ ɨɛɡɢɪɚ ɧɚ ɬɨ ɞɚ ɥɢ ʁɟ ɝɪɚɮɬ ɫɤɟɥɟɬɨɧɢɡɨɜɚɧ ɢɥɢ ɩɟɞɢɤɥɨɜɚɧ, 

ɞɚ ɥɢ ɫɭ ɩɚɰɢʁɟɧɬɢ ɞɢʁɚɛɟɬɢɱɚɪɢ ɢɥɢ ɧɟ, ɩ ɢ ɦɟђɭ ɩɚɰɢʁɟɧɬɢɦɚ ɨɛɚ ɩɨɥɚ. Ɉɛɚ ɝɪɚɮɬɚ (ɤɚɤɨ 

LIMA ɬɚɤɨ ɢ BIMA) ɢɦɚʁɭ ɫɥɢɱɧɭ ɩɚɬɟɧɬɧɨɫɬ ɢ ɩɨɜɨʂɚɧ ɟɮɟɤɚɬ ɧɚ ɩɪɟɠɢɜʂɚɜɚʃɟ ɛɟɡ 

ɨɛɡɢɪɚ ɧɚ ɤɨɧɮɢɝɭɪɚɰɢʁɭ ɝɪɚɮɬɨɜɚ.  (Y, T, in situ…) (22) ɢɚɤɨ RIMA ɚɧɚɫɬɨɦɨɡɢɪɚɧɚ ɧɚ 

RCA ɫɚ ɦɚʃɢɦ ɫɬɟɩɟɧɨɦ ɫɬɟɧɨɡɟ ɦɨɠɟ ɢɦɚɬɢ ɫɦɚʃɟɧɭ ɩɚɬɟɧɬɧɨɫɬ. 
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 Ⱦɟɫɟɬɨɝɨɞɢɲʃɢ ɪɟɡɭɥɬɚɬɢ ART (Total Arterial Revascularization) ɫɬɭɞɢʁɟ ɫɭ 

ɧɟɞɜɨɫɦɢɫɥɟɧɨ ɩɨɤɚɡɚɥɢ ɞɚ ɧɟ ɩɨɫɬɨʁɢ ɪɚɡɥɢɤɚ ɭ ɦɨɪɬɚɥɢɬɟɬɭ ɛɢɥɨ ɤɨɝ ɭɡɪɨɤɚ (BIMA 

20.3% ɩɪɟɦɚ SIMA 21.2%), ɤɨɦɩɨɡɢɬɧɨɦ ɤɪɚʁʃɟɦ ɢɫɯɨɞɭ ɫɦɪɬɢ, ɢɧɮɚɪɤɬɚ ɢɥɢ CVI 

(ɐɟɪɟɛɪɨɜɚɫɤɭɥɚɪɧɢ ɂɧɡɭɥɬ) (BIMA 24.9% ɩɪɟɦɚ SIMA 27.3%) ɢɥɢ ɭ ɩɨɬɪɟɛɢ ɡɚ 

ɩɨɧɚɜʂɚʃɟɦ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢɨɧɟ ɩɪɨɰɟɞɭɪɟ ɤɨɞ BIMA (Bilateral Internal Mammary 

Artery) ɭ ɨɞɧɨɫɭ ɧɚ SIMA (Single Internal Mammary Artery) (BIMA 10.3% ɩɪɟɦɚ SIMA 

10.0%) (23). 

 Ɇɢɧɢɦɚɥɧɨ ɢɧɜɚɡɢɜɧɚ ɤɨɪɨɧɚɪɧɚ ɯɢɪɭɪɝɢʁɚ ʁɟ ɧɚɫɬɚɥɚ ɧɚ ɬɟɦɟʂɭ ɬɨɪɚɤɨɬɨɦɢʁɟ ɭ 

ɰɢʂɭ ɢɡɛɟɝɚɜɚʃɚ ɬɨɬɚɥɧɟ ɫɬɟɪɧɨɬɨɦɢʁɟ. Ⱦɟɜɟɞɟɫɟɬɢɯ ɝɨɞɢɧɚ ʁɟ ɧɚɫɬɚɥɚ ɦɢɧɢɦɚɥɧɨ 

ɢɧɜɚɡɢɜɧɚ ɞɢɪɟɤɬɧɚ ɤɨɪɨɧɚɪɧɚ ɯɢɪɭɪɝɢʁɚ (MIDCAB). Antonio Calafiore ʁɟ ɩɪɢʁɚɜɢɨ ɫɟɪɢʁɭ 

ɩɚɰɢʁɟɧɚɬɚ ɫɚ ɢɡɨɥɨɜɚɧɨɦ ɥɟɡɢʁɨɦ ɧɚ LAD (24) ɍɫɤɨɪɨ ʁɟ ɨɜɚ ɬɟɯɧɢɤɚ ɤɪɟɧɭɥɚ ɩɭɬɟɦ 

ɬɨɪɚɤɨɫɤɨɩɢʁɟ, ɚ ɩɨɬɨɦ ɧɚɪɚɜɧɨ ɤɚ ɪɨɛɨɬɢɰɢ. ɍɫɤɨɪɨ ɫɭ AESOP (Automated Surgical 

System for Optical Positioning) ɢ Zeus Robotic Surgical System evoluirali u da Vinci Surgical 

System  ɧɚ ɤɨɦɟ ʁɟ ɭɪɚђɟɧ ɩɪɜɢ ɬɨɬɚɥɧɨ ɟɧɞɨɫɤɨɩɫɤɢ ɛɚʁɩɚɫ ɧɚ ɤɨɪɨɧɚɪɧɢɦ ɚɪɬɟɪɢʁɚɦɚ 

(TECAB), ɚ ɢɡɜɟɨ ɝɚ ʁɟ Didier Loulmet ɫɚ ɫɜɨʁɢɦ ɬɢɦɨɦ (25) ɭ Ɏɪɚɧɰɭɫɤɨʁ 1998.ɝɨɞɢɧɟ. 

Ɇɨɝɭʄɟ ʁɟ ɤɨɦɛɢɧɨɜɚɬɢ ɞɜɟ ɬɟɯɧɢɤɟ, ɤɚɤɨ ɧɚ CPB (Cardio Pulmonal Bypass) ɬɚɤɨ ɢ ɭ off-

pump ɬɟɯɧɢɰɢ (26,27) 

 ɍɡ ɪɚɡɜɨʁ ɪɨɛɨɬɢɤɟ ʁɚɜʂɚ ɫɟ ɩɨɬɪɟɛɚ ɡɚ ɚɧɚɫɬɨɦɨɬɫɤɢɦ ɭɪɟђɚʁɢɦɚ, ɤɚɤɨ ɡɚ ɞɢɫɬɚɥɧɟ 

ɬɚɤɨ ɢ ɡɚ ɩɪɨɤɫɢɦɚɥɧɟ ɚɧɚɫɬɨɦɨɡɟ, ɭ ɜɢɞɭ ɪɚɡɧɢɯ ɫɬɚɩɥɟɪɚ ɤɨʁɢ ɨɦɨɝɭʄɚɜɚʁɭ ɫɚɱɢʃɚɜɚʃɟ 

ɭɧɢɮɨɪɦɧɢɯ ɚɧɚɫɬɨɦɨɡɚ ɛɟɡ ɭɝɪɨɠɚɜɚʃɚ ɩɚɬɟɧɬɧɨɫɬɢ ɝɪɚɮɬɚ (28). Ɍɚɤɨђɟ ʁɟ ɫɚɦɨ 

ɯɚɪɜɟɫɬɨɜɚʃɟ ɝɪɚɮɬɨɜɚ ɞɨɠɢɜɟɥɨ ɟɜɨɥɭɰɢʁɭ ɤɚ ɟɧɞɨɫɤɨɩɫɤɢɦ ɫɟɬɨɜɢɦɚ ɡɚ ʁɟɞɧɨɤɪɚɬɧɭ 

ɭɩɨɬɪɟɛɭ ɤɨʁɢ ɫɬɚɧɞɚɪɞɢɡɭʁɭ ɩɪɨɰɟɞɭɪɟ ɯɚɪɜɟɫɬɨɜɚʃɚ SVG (Saphenous Venous Graft) ɢ  

RA (Radial Artery). Ʉɜɚɥɢɬɟɬ ɝɪɚɮɬɨɜɚ ʁɟ ɫɥɢɱɚɧ ɤɜɚɥɢɬɟɬɭ ɝɪɚɮɬɨɜɚ ɞɨɛɢʁɟɧɢɯ ɢɬɜɨɪɟɧɨɦ 

ɦɟɬɨɞɨɦ ɭɡ ɨɞɝɨɜɚɪɚʁɭʄɢ ɬɪɟɧɢɧɝ (29).  

 CABG ɨɫɬɚʁɟ ɡɥɚɬɧɢ ɫɬɚɧɞɚɪɞ ɡɚ ɥɟɱɟʃɟ ɤɨɪɨɧɚɪɧɟ ɛɨɥɟɫɬɢ, ɧɚɪɨɱɢɬɨ 

ɜɢɲɟɫɭɞɨɜɧɟ ɢ ɛɨɥɟɫɬɢ ɝɥɚɜɧɨɝ ɫɬɚɛɥɚ. ɇɟɤɨɥɢɤɨ ɫɬɭɞɢʁɚ (ASCERT, FREEDOM, SYNTAX) 

ɫɭ ɩɨɤɚɡɚɥɚ ɫɭɩɟɪɢɨɪɧɨ ɩɪɟɠɢɜʂɚɜɚʃɟ ɫɚ CABG ɭ ɨɞɧɨɫɭ ɧɚ PCI ɤɨɞ ɨɜɟ ɝɪɭɩɟ 

ɩɚɰɢʁɟɧɚɬɚ (30). Ɉɜɚ ɩɪɟɞɧɨɫɬ ɫɟ ɧɚʁɜɟɪɨɜɚɬɧɢʁɟ ɫɬɢɱɟ LIMA-LAD ɛɚʁɩɚɫɨɦ, ɨɛɡɢɪɨɦ ɞɚ 

ɜɢɲɟ ɨɞ ɬɪɢ ɱɟɬɜɪɬɢɧɟ, ɚ ɩɨɬɟɧɰɢʁɚɥɧɨ ɢ ɫɜɚ ɤɪɜ ɤɨʁɚ ɫɧɚɛɞɟɜɚ ɜɟɥɭ ɤɨɦɨɪɭ ɞɨɥɚɡɢ ɤɪɨɡ 

ɝɥɚɜɧɨ ɫɬɚɛɥɨ (31).  
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ɏɢɪɭɪɲɤɚ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɚ ɦɢɨɤɚɪɞɚ 

 ɇɚʁɱɟɲʄɢ ɭɡɪɨɤ ɤɨɪɨɧɚɪɧɟ ɛɨɥɟɫɬɢ ɫɭ ɞɟɩɨɡɢɬɢ ɨɞ ɦɚɫɧɨʄɚ ɢ ɤɚɥɰɢʁɭɦɚ ɤɨʁɢ 

ɢɡɚɡɢɜɚʁɭ ɫɟ ɧɚɥɚɡɟ ɭ ɤɨɪɨɧɚɪɧɢɦ ɚɪɬɟɪɢʁɚɦɚ. Ɉɜɢ ɞɟɩɨɡɢɬɢ ɤɨʁɟ ɧɚɡɢɜɚɦɨ ɩɥɚɤɨɜɢɦɚ 

ɫɭɠɚɜɚʁɭ ɥɭɦɟɧ ɤɨɪɨɧɚɪɧɢɯ ɤɪɜɧɢɯ ɫɭɞɨɜɚ, ɤɨʁɢ ɞɨɜɨɞɟ ɚɪɬɟɪɢʁɫɤɭ ɤɪɜ ɞɨ ɦɢɨɤɚɪɞɚ. Ɉɜɚ 

ɨɤɫɢɝɟɧɢɡɨɜɚɧɚ ɤɪɜ ɫɧɚɛɞɟɜɚ ɤɚɪɞɢɨɦɢɨɰɢɬɟ ɤɢɫɟɨɧɢɤɨɦ ɢ ɟɧɟɪɝɟɬɫɤɢɦ ɦɨɥɟɤɭɥɢɦɚ ɧɟ 

ɛɢ ɥɢ ɫɪɱɚɧɚ ɮɭɧɤɰɢʁɚ ɛɢɥɚ ɨɛɟɡɛɟђɟɧɚ. ɉɨɫɬɟɩɟɧɢɦ ɫɭɠɟʃɟɦ ɤɨɪɨɧɚɪɧɢɯ ɚɪɬɟɪɢʁɚ ɭ 

ɜɪɟɦɟɧɭ ɞɨɥɚɡɢ ɞɨ ɪɚɡɜɨʁɚ ɢɫɯɟɦɢʁɫɤɟ ɤɨɪɨɧɚɪɧɟ ɛɨɥɟɫɬɢ ɭɥɟɞ ɫɦɚʃɟɧɨɝ ɩɪɨɬɨɤɚ ɤɪɜɢ. 

ɉɪɜɢ ɫɭɦɩɬɨɦɢ ɫɭ ɨɛɢɱɧɨ ɛɨɥɨɜɢ ɭ ɝɪɭɞɢɦɚ ɤɨʁɢ ɦɨɝɭ ɞɚ ɢɪɚɞɢɪɚʁɭ ɭ ɥɟɜɭ ɪɭɤɭ, ɜɪɚɬ ɢɥɢ 

ɬɪɛɭɯ ɢ ɨɜɨ ɫɬɚʃɟ ɫɟ ɧɚɡɢɜɚ ɚɧɝɢɧɚ ɩɟɰɬɨɪɢɫ. Ⱥɧɝɢɧɚ ɩɟɤɬɨɪɢɫ ɦɨɠɟ ɛɢɬɢ ɫɬɚɛɢɥɧɚ, ɚ 

ɫɦɚɬɪɚ ɫɟ ɬɚɤɜɨɦ ɤɚɞɚ ɫɟ ɮɪɟɤɜɟɧɰɚ, ɬɪɚʁɚʃɟ ɢ ɬɟɠɢɧɚ ɟɩɢɡɨɞɚ ɧɟ ɦɟʃɚ. ɍ ɬɟɠɢɦ 

ɫɥɭɱɚʁɟɜɢɦɚ ɦɨɠɟ ɞɨʄɢ ɞɨ ɧɚɫɬɚɧɤɚ ɢɧɮɚɪɤɬɚ ɦɢɨɤɚɪɞɚ, ɫɚ ɜɟʄɨɦ ɢɥɢ ɦɚʃɨɦ ɡɚɯɜɚʄɟɧɨɦ 

ɩɨɜɪɲɧɨɦ ɦɢɨɤɚɪɞɚ, ɩɨɪɟɦɟʄɚʁɚ ɫɪɱɚɧɨɝ ɪɢɬɦɚ, ɫɪɱɚɧɟ ɢɧɫɭɮɢɰɢʁɟɧɰɢʁɟ ɢɥɢ ɱɚɤ 

ɢɡɧɟɧɚɞɧɟ ɫɪɱɚɧɟ ɫɦɪɬɢ.  

 ɏɢɪɭɪɲɤɚ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɚ ɦɢɨɤɚɪɞɚ ʁɟ ɩɪɨɰɟɞɭɪɚ ɭ ɤɨʁɨʁ ɫɟ ɤɨɪɢɫɬɟ ɜɟɧɫɤɢ 

ɤɨɧɞɭɢɬɢ (ɨɛɢɱɧɨ ɫɚɮɟɧɫɤɚ ɜɟɧɚ) ɢɥɢ ɚɪɬɟɪɢʁɫɤɢ ɤɨɧɞɭɢɬɢ (LIMA, RIMA, RA...) ɧɟ ɛɢ ɥɢ 

ɫɟ ɞɨɜɟɥɚ ɞɨɞɚɬɧɚ ɤɨɥɢɱɢɧɚ ɤɪɜɢ ɞɨ ɤɨɪɨɧɚɪɧɨɝ ɤɪɜɧɨɝ ɫɭɞɚ ɞɢɫɬɚɥɧɨ ɨɞ ɦɟɫɬɚ ɥɟɡɢʁɟ 

(ɩɥɚɤɚ) ɢ ɧɚ ɬɚʁ ɧɚɱɢɧ ɭɤɥɨɧɢɥɢ ɫɢɦɩɬɨɦɢ ɩɟɤɬɨɪɚɥɧɟ ɚɧɝɢɧɟ, ɫɦɚʃɢɨ ɪɢɡɢɤ ɨɞ ɛɭɞɭʄɟɝ 

ɢɧɮɚɪɤɬɚ ɦɢɨɤɚɪɞɚ ɢ ɫɪɱɚɧɟ ɢɧɫɭɮɢɰɢʁɟɧɰɢʁɟ ɭɫɥɟɞ ɞɭɝɨɬɪɚʁɧɟ ɢɫɯɟɦɢʁɫɤɟ ɛɨɥɟɫɬɢ ɢ  

ɩɪɨɞɭɠɢɨ ɠɢɜɨɬ ɨɜɢɯ ɛɨɥɟɫɧɢɤɚ.  

 Ʉɨɧɚɱɧɚ ɨɞɥɭɤɚ ɨ ɧɚɱɢɧɭ ɥɟɱɟʃɚ ɨɜɢɯ ɛɨɥɟɫɧɢɤɚ ɡɚɜɢɫɢ ɨɞ ɧɟɤɨɥɢɤɨ ɪɚɡɥɢɱɢɬɢɯ 

ɮɚɤɬɨɪɚ, ɭɤʂɭɱɭʁɭʄɢ ɛɟɧɟɮɢɬ ɢ ɪɢɡɢɤ ɨɞ ɫɚɦɨɝ ɨɩɟɪɚɬɢɜɧɨɝ ɡɚɯɜɚɬɚ, ɬɟɠɢɧɭ ɤɨɪɨɧɚɪɧɟ 

ɛɨɥɟɫɬɢ, ɫɬɚʃɟ ɫɪɱɚɧɨɝ ɦɢɲɢʄɚ, ɚɥɢ ɢ ɭɞɪɭɠɟɧɟ ɯɪɨɧɢɱɧɟ ɛɨɥɟɫɬɢ ɛɨɥɟɫɬɢ, ɨɞ ɤɨʁɢɯ ɧɟɤɟ 

ɦɨɝɭ ɞɚ ɞɨɩɪɢɧɟɫɭ ɬɟɠɢɧɢ ɤɨɪɨɧɚɪɧɟ ɛɨɥɟɫɬɢ. 

 ɉɨɫɬɨʁɟ ɬɪɢ ɦɨɞɚɥɢɬɟɬɚ ɥɟɱɟʃɚ ɤɨɪɨɧɚɪɧɟ ɛɨɥɟɫɬɢ, ɩɪɢ ɱɟɦɭ ʁɟɞɚɧ ɩɪɢɦɟʃɟɧɢ 

ɦɨɞɚɥɢɬɟɬ ɥɟɱɟʃɚ ɧɟ ɢɫɤʂɭɱɭʁɟ ɧɭɠɧɨ ɞɪɭɝɚ ɞɜɚ. Ɉɜɢ ɦɨɞɚɥɢɬɟɬɢ ɫɭ ɦɟɞɢɤɚɦɟɧɬɨɡɧɚ 

ɬɟɪɚɩɢʁɚ, ɩɟɪɤɭɬɚɧɚ ɢɧɬɟɪɜɟɧɬɧɚ ɤɚɪɞɢɨɥɨɝɢʁɚ (PCI) ɢ ɯɢɪɭɪɲɤɚ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɚ 

ɦɢɨɤɚɪɞɚ. ɋɜɢ ɛɨɥɟɫɧɢɰɢ ɤɨʁɢ ɫɟ ɥɟɱɟ ɨɞ ɚɧɝɢɧɟ ɩɟɤɬɨɪɢɫ ɛɭɞɭ ɬɪɟɬɢɪɚɧɢ 

ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɦ ɬɟɪɚɩɢʁɨɦ. ɇɚɤɨɧ ɭɪɚɞʁɟɧɨɝ ɬɟɫɬɚ ɨɩɬɟɪɟʄɟʃɚ, ɩɨɞ ɭɫɥɨɜɨɦ ɞɚ 

ɪɟɡɭɥɬɚɬ ɬɟɫɬɚ ɛɭɞɟ ɩɨɡɢɬɢɜɚɧ ɧɚ ɢɫɯɟɦɢʁɭ ɦɢɨɤɚɪɞɚ, ɛɨɥɟɫɧɢɤɭ ɫɟ ɩɪɟɩɨɪɭɱɭʁɟ 

ɫɟɥɟɤɬɢɜɧɚ ɚɧɝɢɨɝɪɚɮɢʁɚ ɤɨɪɨɧɚɪɧɢɯ ɤɪɜɧɢɯ ɫɭɞɨɜɚ (ɤɨɪɨɧɚɪɨɝɪɚɮɢʁɚ) ɢɥɢ МɋЦɌ 

ɤɨɪɨɧɚɪɧɢɯ ɚɪɬɟɪɢʁɚ ɤɚɨ ɦɚʃɟ ɢɧɜɚɡɢɜɧɚ ɦɟɬɨɞɚ. ɍ ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɧɚɥɚɡɚ ɩɪɟɞɥɚɠɟ ɫɟ 

ʁɨɲ ʁɟɞɚɧ, ɢɥɢ ɤɨɦɛɢɧɚɰɢʁɚ ɞɪɭɝɚ ɞɜɚ ɦɨɞɚɥɢɬɟɬɚ ɥɟɱɟʃɚ.  
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ɍɡ ɩɨɦɨʄ PCI ɦɟɬɨɞɟ ɫɟ ɩɨɫɬɨʁɟʄɟ ɥɟɡɢʁɟ ɨɬɜɚɪɚʁɭ POBA (Plain Old Baloon 

Angioplasty) ɦɟɬɨɞɨɦ ɢɥɢ ɩɥɚɫɢɪɚʃɟɦ ɤɨɪɨɧɚɪɧɢɯ ɫɬɟɧɬɨɜɚ ɨɞɝɨɜɚɪɚʁɭʄɟɝ ɥɭɦɟɧɚ ɢ 

ɞɭɠɢɧɟ ɭɡ ɩɨɦɨʄ ɮɥɟɤɫɢɛɢɥɧɢɯ ɤɚɬɟɬɟɪɚ ɤɨʁɢɦɚ ɫɟ ɨɜɢ ɫɬɟɧɬɨɜɢ ɢɫɩɨɪɭɱɭʁɭ ɧɚ 

ɨɞɝɨɜɚɪɚʁɭʄɟ ɦɟɫɬɨ ɧɚ ɤɨɪɨɧɚɪɧɨɦ ɤɪɜɧɨɦ ɫɭɞɭ. Ɉɜɢɦ ɧɚɱɢɧɨɦ ɥɟɱɟʃɚ ɫɟ ɬɪɟɬɢɪɚ 

ɞɢɪɟɤɬɧɨ ɦɟɫɬɨ ɥɟɡɢʁɟ ɤɨʁɟ ɫɭɠɚɜɚ ɤɨɪɨɧɚɪɧɢ ɤɪɜɧɢ ɫɭɞ ɬɚɤɨ ɲɬɨ ɫɟ ɥɟɡɢʁɚ ɞɢɥɚɬɢɪɚ ɢ 

ɨɞɪɠɚɜɚ ɞɢɥɚɬɢɪɚɧɨɦ ɭɡ ɩɨɦɨʄ ɫɬɟɧɬɚ. ɍɤɨɥɢɤɨ ʁɟ ɚɧɚɬɨɦɢʁɚ ɨɞɝɨɜɚɪɚʁɭʄɚ ɩɪɟɩɨɪɭɱɭʁɟ 

ɫɟ PCI ɭɡ ɦɟɞɢɤɚɦɟɧɬɨɡɧɭ ɬɟɪɚɩɢʁɭ (ɚɧɬɢɚɝɪɟɝɚɰɢɨɧɚ ɬɟɪɚɩɢʁɚ), ɛɟɡ ɤɨʁɟ ɧɟ ɛɢ ɛɢɥɨ  

ɦɨɝɭʄɟ ɨɫɬɚɜɢɬɢ ɫɬɪɚɧɨ ɬɟɥɨ ɭ ɰɢɪɤɭɥɚɰɢʁɢ ɢ ɨɱɟɤɢɜɚɬɢ ɞɚ ɧɟʄɟ ɞɨʄɢ ɞɨ 

ɤɨɦɩɪɨɦɢɬɨɜɚʃɚ ɩɪɨɬɨɤɚ ɤɪɨɡ ɬɪɟɬɢɪɚɧɢ ɤɪɜɧɢ ɫɭɞ.  

ɏɢɪɭɪɲɤɚ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɚ ɦɢɨɤɚɪɞɚ ʁɟ ʁɨɲ ʁɟɞɚɧ ɨɞ ɢɧɬɟɪɜɟɧɬɧɢɯ ɦɨɞɚɥɢɬɟɬɚ 

ɥɟɱɟʃɚ. ɍɤɨɥɢɤɨ ɫɟ ɧɚɤɨɧ ɞɢʁɚɝɧɨɫɬɢɤɟ ɩɨɤɚɠɟ ɞɚ ɚɧɚɬɨɦɢʁɢ ɧɟ ɨɞɝɨɜɚɪɚʁɭ ɫɚɦɨ 

ɩɪɟɬɯɨɞɧɚ ɞɜɚ ɦɨɞɚɥɢɬɟɬɚ ɥɟɱɟʃɚ, ɛɨɥɟɫɧɢɤɭ ɫɟ ɩɪɟɩɨɪɭɱɭʁɟ ɟɥɟɤɬɢɜɧɚ ɢɥɢ ɟɦɟɪɝɟɧɬɧɚ 

ɯɢɪɭɪɲɤɚ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɚ ɦɢɨɤɚɪɞɚ, ɭ ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɫɬɟɩɟɧɚ ɡɚɯɜɚʄɟɧɨɫɬɢ 

ɤɨɪɨɧɚɪɧɢɯ ɚɪɬɟɪɢʁɚ. ɉɚɰɢʁɟɧɬɢ ɫɚ ɫɬɚɛɢɥɧɨɦ ɚɧɝɢɧɨɦ ɩɟɰɬɨɪɢɫ ɦɨɝɭ ɛɢɬɢ ɩɨɞɜɪɝɧɭɬɢ 

ɯɢɪɭɪɲɤɨʁ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɢ ɦɢɨɤɚɪɞɚ ɭɤɨɥɢɤɨ ɫɭ ʃɢɯɨɜɟ ɬɟɝɨɛɟ ɩɪɟɬɟɲɤɟ ɢ ɧɟ ɦɨɝɭ 

ɫɟ ɤɭɩɢɪɚɬɢ ɥɟɤɨɜɢɦɚ ɧɢɬɢ PCI ɦɟɬɨɞɨɦ. Ȼɨɥɟɫɧɢɰɢ ɫɚ ɟɤɫɬɟɧɡɢɜɧɨɦ ɤɨɪɨɧɚɪɧɨɦ 

ɛɨɥɟɲʄɭ, ɭɤʂɭɱɭʁɭʄɢ ɨɧɟ ɫɚ ɫɭɠɟʃɟɦ ɝɥɚɜɧɨɝ ɫɬɚɛɥɚ, ɜɢɲɟɫɭɞɨɜɧɨɦ ɤɨɪɨɧɚɪɧɨɦ 

ɛɨɥɟɲʄɭ ɢ ɨɫɥɚɛʂɟɧɨɦ ɮɭɧɤɰɢʁɨɦ ɦɢɨɤɚɪɞɚ ɢɦɚʁɭ ɛɟɧɟɮɢɬ ɧɚɤɨɧ ɯɢɪɭɪɲɤɟ 

ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ ɭ ɜɢɞɭ ɩɪɨɞɭɠɟɧɨɝ ɠɢɜɨɬɧɨɝ ɜɟɤɚ ɭ ɨɞɧɨɫɭ ɧɚ ɛɨɥɟɫɧɢɤɟ 

ɤɨʁɢ ɛɭɞɭ ɥɟɱɟɧɢ ɫɚɦɨ ɦɟɞɢɤɚɦɟɧɬɨɡɧɨɦ ɬɟɪɚɩɢʁɨɦ ɢɥɢ ɤɨɦɛɢɧɚɰɢʁɨɦ ɦɟɞɢɤɚɦɟɧɬɨɡɧɟ 

ɬɟɪɚɩɢʁɟ ɢ PCI. Ʉɨɞ ɧɟɤɨɯ ɩɚɰɢʁɟɧɚɬɚ ɫɚ ɜɢɲɟɫɭɞɨɜɧɨɦ ɤɨɪɨɧɚɧɪɨɦ ɛɨɥɟɲʄɭ ɦɨɠɟ ɛɢɬɢ 

ɩɪɟɩɨɪɭɱɟɧɚ ɯɢɛɪɢɞɧɚ ɩɪɨɰɟɞɭɪɚ, ɬʁ. ɤɨɦɛɢɧɚɰɢʁɚ ɯɢɪɭɪɲɤɟ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɢ PCI 

ɪɚɞɢ ɩɨɫɬɢɡɚʃɚ ɨɩɬɢɦɚɥɧɨɝ ɪɟɡɭɥɬɚɬɚ (32). 

ɍɤɨɥɢɤɨ ɫɟ ɝɨɜɨɪɢɦɨ ɨ ɧɟɫɬɚɛɢɥɧɨʁ ɚɧɝɢɧɢ, ɬʁ. ɬɟɝɨɛɚɦɚ ɤɨʁɟ ɫɟ ʁɚɜʂɚʁɭ 

ɭɱɟɫɬɚɥɢʁɟ, ɩɪɢ ɦɚʃɟɦ ɧɚɩɨɪɭ ɢɥɢ ɩɪɢ ɦɢɪɨɜɚʃɭ, ɫɚ ɟɩɢɡɨɞɚɦɚ ɤɨʁɟ ɞɭɠɟ ɬɪɚʁɭ ɢ ɛɭɞɭ 

ɤɚɪɚɤɬɟɪɢɫɚɧɟ ɜɟʄɢɦ ɫɬɟɩɟɧɨɦ ɛɨɥɚ.  

ɇɚɤɨɧ ɢɧɮɚɪɤɬɚ ɦɢɨɤɚɪɞɚ, ɡɚ ɜɪɟɦɟ ɧɟɫɬɚɛɢɥɧɟ ɚɧɝɢɧɟ ɢɥɢ ɡɚ ɜɪɟɦɟ ɚɤɭɬɧɨɝ 

ɞɨɝɚђɚʁɚ, PCI ɦɟɬɨɞɚ ɢɦɚ ɜɢɫɨɤ ɩɪɨɰɟɧɚɬ ɭɫɩɟɲɧɨɫɬɢ ɢ ɩɪɟɞɫɬɚɜʂɚ ɦɟɬɨɞɭ ɢɡɛɨɪɚ ɭ ɨɜɢɦ 

ɨɤɨɥɧɨɫɬɢɦɚ. Ȼɨɥɟɫɧɢɰɢ ɤɨʁɢ ɢɦɚʁɭ ɤɨɦɩɥɢɤɚɰɢʁɟ ɚɤɭɬɧɨɝ ɢɧɮɚɪɤɬɚ ɦɢɨɤɚɪɞɚ ɤɚɨ ɲɬɨ 

ɫɭ ɪɟɝɭɪɝɢɬɚɰɢʁɚ ɦɢɬɪɚɥɧɨɝ ɡɚɥɢɫɬɤɚ, ɤɚɪɞɢɨɝɟɧɢ ɲɨɤ ɤɨʁɢ ɡɚɯɬɟɜɚ ɦɟɯɚɧɢɱɤɭ ɩɨɬɩɨɪɭ 

ɰɢɪɤɭɥɚɰɢʁɟ ɢɥɢ ɤɨɪɨɧɚɪɧɭ ɚɧɚɬɨɦɢʁɭ ɤɨʁɚ ɤɨʁɟ ɧɢʁɟ ɢɡɜɨɞʂɢɜɚ PCI ɦɟɬɨɞɚ ɦɨɝɭ ɛɢɬɢ 

ɩɨɞɜɪɝɧɭɬɢ ɯɢɪɭɪɲɤɨʁ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɢ ɦɢɨɤɚɪɞɚ (33). 
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ɉɪɢ ɯɢɪɭɪɲɤɨʁ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɢ ɦɢɨɤɚɪɞɚ, ɨɲɬɪɨɦ ɞɢɫɟɤɰɢʁɨɦ ɫɟ ɩɨɜɪɲɧɚ 

ɜɟɧɚ (vena saphena magna) ɫɚ ɞɨʃɢɯ ɟɤɫɬɪɟɦɢɬɟɬɚ ɢɫɩɪɟɩɚɪɢɲɟ ɢ ɛɨɱɧɟ ɝɪɚɧɟ ɩɨɞɜɟɠɭ 

ɭɡ ɩɨɦɨʄ ɥɢɝɚɬɭɪɚ ɢɥɢ ɦɟɬɚɥɧɢɯ ɤɥɢɩɫɟɜɚ ʁɟɞɧɨɦ ɨɞ ɯɢɪɭɪɲɤɢɯ ɬɟɯɧɢɤɚ  - 

ɬɪɚɞɢɰɢɨɧɚɥɧɚ ɨɬɜɨɪɟɧɚ ɬɟɯɧɢɤɚ, no touch ɬɟɯɧɢɤɚ ɢ ɟɧɞɨɜɚɫɤɭɥɚɪɧɚ ɬɟɯɧɢɤɚ. ɂɫɬɨ ɬɚɤɨ 

ɫɟ ɢɫɬɨɜɪɟɦɟɧɨ ʁɟɞɧɚ ɢɥɢ ɜɢɲɟ ɚɪɬɟɪɢʁɚ (LIMA, RIMA, RA...) ɢɫɩɪɟɩɚɪɢɲɭ ɭɡ ɩɨɦɨʄ 

ɟɥɟɤɬɪɨɤɚɭɬɟɪɚ ɢɥɢ ɭɥɬɪɚɡɜɭɱɧɨɝ ɫɤɚɥɩɟɥɚ ɢ ɛɨɱɧɟ ɝɪɚɧɟ ɩɨɞɜɟɠɭ ɥɢɝɚɬɭɪɚɦɚ ɢɥɢ 

ɦɟɬɚɥɧɢɦ ɤɥɢɩɫɟɜɢɦɚ. ɇɚɤɨɧ ɬɨɝɚ ɫɟ ɢɡɜɪɲɢ ɤɪɟɚɰɢʁɚ ɞɢɫɬɚɥɧɢɯ ɚɧɚɫɬɨɦɨɡɚ ɢɡɦɟђɭ 

ɫɟɝɦɟɧɚɬɚ ɤɨɪɨɧɚɪɧɢɯ ɚɪɬɟɪɢʁɚ ɞɢɫɬɚɥɧɨ ɨɞ ɦɟɫɬɚ ɥɟɡɢʁɟ ɢ ɚɪɬɟɪɢʁɫɤɨɝ ɢɥɢ ɜɟɧɫɤɨɝ 

ɝɪɚɮɬɚ. ɇɚɤɨɧ ɬɨɝɚ ɫɟ ɜɪɲɢ ɤɪɟɚɰɢʁɚ ɩɪɨɤɫɢɦɚɥɧɢɯ ɚɧɚɫɬɨɦɨɡɚ ɢɡɦɟђɭ ɚɫɰɟɧɞɟɧɬɧɟ 

ɚɨɪɬɟ ɢ ɩɪɨɤɫɢɦɚɥɧɨɝ ɞɟɥɚ ɝɪɚɮɬɨɜɚ. ɍɤɨɥɢɤɨ ɩɨɫɬɨʁɢ ɜɟɥɢɤɚ ɪɚɡɥɢɤɚ ɢɡɦɟђɭ ɞɟɛʂɢɧɟ 

ɡɢɞɚ ɚɪɬɟɪɢʁɫɤɢɯ ɤɪɜɧɢɯ ɫɭɞɨɜɚ ɢ ɚɫɰɟɧɞɟɧɬɧɟ ɚɨɪɬɟ ɦɨɠɟ ɫɟ ɢɡɜɪɲɢɬɢ ɤɪɟɚɰɢʁɚ 

ɞɪɭɝɚɱɢʁɟɝ ɬɢɩɚ ɚɧɚɫɬɨɦɨɡɟ (T-L) ɢɡɦɟђɭ ɚɪɬɟɪɢʁɫɤɨɝ ɢ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ. ɑɟɫɬɨ ɫɟ ɤɨɪɢɫɬɢ 

ɜɟʄɢ ɛɪɨʁ ɝɪɚɮɬɨɜɚ, ɩɪɨɫɟɤ ʁɟ 3.1 ɩɨ ɛɨɥɟɫɧɢɤɭ. 

ɍɧɭɬɪɚɲʃɚ ɬɨɪɚɤɚɥɧɚ ɚɪɬɟɪɢʁɚ (IMA) ɫɟ ɧɚɥɚɡɢ ɫɚ ɥɟɜɟ ɢ ɞɟɫɧɟ ɫɬɪɚɧɟ ɝɪɭɞɧɟ 

ɤɨɫɬɢ. Ɂɚ ɪɚɡɥɢɤɭ ɨɞ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɢɥɢ ɪɚɞɢʁɚɥɧɟ ɚɪɬɟɪɢʁɟ, ɨɧɟ ɫɟ ɧɟ ɭɤɥɚʃɚʁɭ ɭ 

ɩɨɬɩɭɧɨɫɬɢ ɢɡ ɫɜɨɝ ɥɟɠɢɲɬɚ. Ɉɜɢ ɝɪɚɮɬɨɜɢ ɨɫɬɚʁɭ ɩɨɜɟɡɚɧɢ ɡɚ ɨɪɢɝɢɧɚɥɧɨ ɢɫɯɨɞɢɲɬɟ ɭ 

ɫɜɨɦ ɩɪɨɤɫɢɦɚɥɧɨɦ ɚɧɚɬɨɦɫɤɨɦ ɞɟɥɭ ɞɨɤ ʁɟ ɞɪɭɝɢ ɞɟɨ ɩɨɜɟɡɚɧ ɡɚ ɤɨɪɨɧɚɪɧɭ ɚɪɬɟɪɢʁɭ. 

Ɂɥɚɬɧɢ ɫɬɚɧɞɚɪɞ ɭ ɤɨɪɨɧɚɪɧɨʁ ɯɢɪɭɪɝɢʁɢ ʁɟ ɚɧɚɫɬɨɦɨɡɚ ɢɡɦɟђɭ LIMA (Left Internal 

Mammary Artery) ɢ LAD (Left Anterior Descending Artery), ɤɨʁɚ ʁɟ ɧɚʁɛɢɬɧɢʁɚ ɤɨɪɨɧɚɪɧɚ 

ɚɪɬɟɪɢʁɚ ɢ ɡɧɚɬɧɨ ɩɨɛɨʂɲɚɜɚ ɢɫɯɨɞ ɢ ɞɭɝɨɬɪɚʁɧɨɫɬ ɯɢɪɭɪɲɤɟ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ 

ɦɢɨɤɚɪɞɚ. ɍɨɩɲɬɟɧɨ, ɚɪɬɟɪɢʁɫɤɢ ɝɪɚɮɬɨɜɢ ɪɟɬɤɨ ɤɚɞɚ ɫɬɟɧɨɡɢɪɚʁɭ ɢ ɝɟɧɟɪɚɥɧɨ ɫɭ 

ɞɭɝɨɬɪɚʁɧɢʁɢ ɨɞ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ, ɛɨɥɟɫɧɢɰɢ ɫɚ ɜɢɲɟ ɚɪɬɟɪɢʁɫɤɢɯ ɝɪɚɮɬɨɜɚ ɢɦɚʁɭ ɛɨʂɟ 

ɩɪɟɠɢɜʂɚɜɚʃɟ ɧɚɤɨɧ ɯɢɪɭɪɲɤɟ ɪɟɜɚɫɤɭɥɚɪɚɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ, ɦɚʃɢ ɫɬɟɩɟɧ ɪɟɨɩɟɪɚɰɢʁɚ, 

ɩɨɧɨɜʂɟɧɢɯ ɢɧɮɚɪɤɬɚ ɦɢɨɤɚɪɞɚ ɢ ɦɚʃɟ ɪɟɤɭɪɟɧɬɧɢɯ ɚɧɝɢɧɨɡɧɢɯ ɬɟɝɨɛɚ ɤɚɞɚ ɫɟ ɩɨɪɟɞɟ 

ɫɚ ɜɟɧɫɤɢɦ ɝɪɚɮɬɨɜɢɦɚ. 

Ɋɚɞɢʁɚɥɧɚ ɚɪɬɟɪɢʁɚ ɫɟ ɞɨɛɢʁɚ ɨɲɬɪɨɦ ɞɢɫɟɤɰɢʁɨɦ ɢɡ ɭɧɭɬɪɚɲʃɟ ɪɟɝɢʁɟ 

ɩɨɞɥɚɤɬɢɰɟ, ɨɛɢɱɧɨ ɫɚ ɧɟɞɨɦɢɧɚɧɬɧɟ ɪɭɤɟ, ɧɚɤɨɧ ɢɡɜɨђɟʃɚ ɨɞɝɨɜɚɪɚʁɭʄɢɯ ɢɫɩɢɬɢɜɚʃɚ. 

Ɍɪɚʁɚʃɟ ɨɜɟ ɜɪɫɬɟ ɝɪɚɮɬɨɜɚ ʁɟ ɬɚɤɨђɟ ɞɨɛɪɨ ɢ ɫɤɨɪɨ ʁɟɞɧɚɤɨ ɬɪɚʁɚʃɭ ɭɧɭɬɪɚɲʃɨʁ 

ɬɨɪɚɤɚɥɧɨʁ ɚɪɬɟɪɢʁɢ. Ɉɛɢɱɧɨ ɩɨɫɬɨʁɟ ɫɚɦɨ ɦɢɧɢɦɚɥɧɟ ɩɪɨɦɟɧɟ ɭ ɮɭɧɤɰɢʁɢ ɪɭɤɟ ɧɚɤɨɧ 

ɩɪɟɩɚɪɚɰɢʁɟ ɨɜɟ ɚɪɬɟɪɢʁɟ ɤɨʁɟ ɫɟ ɦɚɧɢɮɟɫɬɭʁɭ ɭ ɜɢɞɭ ɬɪʃɟʃɚ ɢ ɩɟɰɤɚʃɚ, ɚɥɢ ʁɟ ɩɪɨɦɟɧɚ 

ɦɨɬɨɪɧɟ ɮɭɧɤɰɢʁɟ ɪɭɤɟ ɢɡɭɡɟɬɧɨ ɪɟɬɤɚ ɤɨɦɩɥɢɤɚɰɢʁɚ. 

ɉɪɟɩɚɪɚɰɢʁɚ ɜɟɥɢɤɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ ɫɟ ɜɪɲɢ ɫɚ ɭɧɭɬɪɚɲʃɟɝ ɞɟɥɚ ɩɨɬɤɨɥɟɧɢɰɟ ɢ 

ɧɚɬɤɨɥɟɧɢɰɟ. ɍɩɪɤɨɫ ɫɜɨʁɢɦ ɧɟɞɨɫɬɚɰɢɦɚ ɩɪɟɞɫɬɚɜʂɚ ʁɟɞɚɧ ɨɞ ɧɚʁɤɨɪɢɲʄɟɧɢʁɢɯ 
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ɝɪɚɮɬɨɜɚ ɭ ɤɚɪɞɢɯɢɪɭɪɝɢʁɢ ɞɚɧɚɫ ɡɛɨɝ ɫɜɨʁɟ ɩɪɢɫɬɭɩɚɱɧɨɫɬɢ, ɪɚɫɩɨɥɨɠɢɜɨɫɬɢ ɢ ɥɚɤɨʄɟ 

ɦɚɧɢɩɭɥɚɰɢʁɟ. ɉɨɫɬɨʁɢ ɜɢɲɟ ɯɢɪɭɪɲɤɢɯ ɬɟɯɧɢɤɚ ɩɪɟɩɚɪɚɰɢʁɟ, ɤɚɨ ɢ ɜɢɲɟ ɪɚɡɥɢɱɢɬɢɯ 

ɪɚɫɬɜɨɪɚ ɡɚ ɫɤɥɚɞɢɲɬɟʃɟ ɬɨɤɨɦ ɯɢɪɭɪɲɤɟ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ, ɨ ɱɟɦɭ ɫɟ 

ɤɚɫɧɢʁɟ ɭ ɬɟɤɫɬɭ ɨɩɲɢɪɧɢʁɟ ɞɢɫɤɭɬɭʁɟ. ɇɚʁɱɟɲʄɟ ɤɨɪɢɲʄɟɧɟ ɬɟɯɧɢɤɟ ɫɭ ɬɪɚɞɢɰɢɨɧɚɥɧɚ 

ɨɬɜɨɪɟɧɚ ɬɟɯɧɢɤɚ, ɧɨ ɬɨɭɰɯ ɬɟɯɧɢɤɚ ɢ ɟɧɞɨɫɤɨɩɫɤɚ ɬɟɯɧɢɤɚ ɩɪɟɩɚɪɚɰɢʁɟ. ɇɚɱɢɧ ɨɩɯɨђɟʃɚ 

ɫɚ ɜɟɧɫɤɢɦ ɝɪɚɮɬɨɦ ɨɞɪɟђɭʁɟ ʃɟɝɨɜɨ ɬɪɚʁɚʃɟ ɭ ɜɪɟɦɟɧɭ, ɤɚɨ ɢ ɩɨɬɟɧɰɢʁɚɥɧɟ ɦɨɝɭʄɟ 

ɤɨɦɩɥɢɤɚɰɢʁɟ ɫɚ ɤɨɪɨɧɚɪɧɢɦ ɤɪɜɧɢɦ ɫɭɞɨɜɢɦɚ, ɤɚɨ ɢ ɥɨɤɚɥɧɨ ɧɚ ɦɟɫɬɭ ɨɲɬɪɟ 

ɩɪɟɩɚɪɚɰɢʁɟ ɝɪɚɮɬɨɜɚ. Ʌɨɲ ɬɪɟɬɦɚɧ ɨɜɨɝ ɝɪɚɮɬɚ, ɤɚɨ ɢ ɩɪɟɬɯɨɞɧɢɯ ɧɚɜɟɞɟɧɢɯ ɞɨɜɨɞɢ ɞɨ 

ɩɨɬɪɟɛɚ ɡɚ ɩɨɧɚɜʂɚʃɟɦ PCI ɢ CABG ɩɪɨɰɟɞɭɪɚ, ɚɥɢ ɢ ɫɦɚʃɭʁɟ ɞɭɝɨɬɪɚʁɧɨɫɬ ɢ ɭɫɩɟɲɧɨɫɬ 

ɫɚɦɨɝ ɨɩɟɪɚɬɢɜɧɨɝ ɡɚɯɜɚɬɚ. ɋɬɟɧɨɡɚ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɭɫɥɟɞ ɩɪɨɦɟɧɚ ɫɥɢɱɧɢɯ ɨɧɢɦ ɤɨɞ 

ɤɨɪɨɧɚɪɧɢɯ ɚɪɬɟɪɢʁɚ ɩɪɟɞɫɬɚɜʂɚ Ⱥɯɢɥɨɜɭ ɩɟɬɭ ɨɜɨɝ ɝɪɚɮɬɚ. Ɉɜɟ ɫɬɟɧɨɡɟ ɫɟ ɪɚɡɜɢʁɚʁɭ ɤɨɞ 

ɨɬɩɪɢɥɢɤɟ 50% ɛɨɥɟɫɧɢɤɚ ɤɨɞ ɤɨʁɢɯ ʁɟ ɤɨɪɢɲʄɟɧ ɨɜɚʁ ɬɢɩ ɝɪɚɮɬɨɜɚ. ɇɟɤɟ ɫɬɟɧɨɡɟ ɫɟ 

ɪɚɡɜɢʁɚʁɭ ɜɟʄ ɧɚɤɨɧ ɦɟɫɟɰ ɞɚɧɚ ɨɞ ɨɩɟɪɚɰɢʁɟ, ɚɥɢ ʁɟ ɭɨɛɢɱɚʁɟɧɢʁɟ ɞɚ ɫɟ ɨɜɚɤɜɚ ɩɚɬɨɥɨɲɤɚ 

ɩɪɨɦɟɧɚ ɞɟɫɢ ɧɚɤɨɧ 2-7 ɝɨɞɢɧɚ. ȼɟɥɢɤɢ ɛɪɨʁ ɮɚɤɬɨɪɚ ɦɨɠɟ ɛɢɬɢ ɩɪɟɞɢɫɩɨɧɢɪɚʁɭʄɢ ɡɚ 

ɛɨɥɟɫɬ ɫɚɮɟɧɫɤɨɝ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɭɤɨɥɢɤɨ ɫɟ ɧɟ ɞɪɠɟ ɩɨɞ ɤɨɧɬɪɨɥɨɦ, ɭɤʂɭɱɭʁɭʄɢ 

ɪɟɞɨɜɧɭ ɮɢɡɢɱɤɭ ɚɤɬɢɜɧɨɫɬ, ɩɭɲɟʃɟ, ɯɢɩɟɪɬɟɧɡɢʁɭ, ɞɢɫɥɢɩɢɞɟɦɢʁɭ ɢ ɞɢʁɚɛɟɬɟɫ ɦɟɥɢɬɭɫ 

(34). 

ɋɚɦ ɨɩɟɪɚɬɢɜɧɢ ɡɚɯɜɚɬ ɫɟ ɢɡɜɨɞɢ ɭ ɭɩɲɬɨʁ ɚɧɟɫɬɟɡɢʁɢ, ɢ ʃɟɝɨɜɨ ɬɪɚʁɚʃɟ ʁɟ 

ɫɬɚɧɞɚɪɞɢɡɨɜɚɧɨ ɧɚ 5 ɫɚɬɢ ɢ 50 ɦɢɧɭɬɚ ɫɚ ɫɜɟ ɭɜɨɞɨɦ ɭ ОЕɌА ɚɧɟɫɬɟɡɢʁɭ. ɇɚʁɱɟɲʄɢ 

ɩɪɢɫɬɭɩ ɫɪɰɭ ʁɟ ɦɟɞɢʁɚɥɧɚ ɫɬɟɪɧɨɬɨɦɢʁɚ. ɇɚʁɜɟʄɢ ɛɪɨʁ ɯɢɪɭɪɲɤɢɯ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɚ ɫɟ 

ɢɡɜɨɞɢ ɭɡ ɩɨɦɨʄ ɦɚɲɢɧɟ ɡɚ ɟɤɫɬɪɚɤɨɪɩɨɪɚɥɧɭ ɰɢɪɤɭɥɚɰɢʁɭ ɤɨʁɚ ɨɦɨɝɭʄɚɜɚ ɩɟɪɮɭɡɢʁɭ 

ɨɪɝɚɧɢɡɦɚ ɨɤɫɢɝɟɧɢɫɚɧɨɦ ɤɪɜʂɭ ɞɨɤ ʁɟ ɫɪɰɟ ɩɥɟɝɢɱɧɨ, ɡɚɭɫɬɚɜʂɟɧɨ ɭ ɞɢʁɚɫɬɨɥɢ ɭɡ ɩɨɦɨʄ 

ɤɚɪɞɢɨɩɥɟɝɢɱɧɨɝ ɪɚɫɬɜɨɪɚ, ɚ ɩɥɭʄɧɚ ɰɢɪɤɭɥɚɰɢʁɚ ɩɪɟɤɢɧɭɬɚ. ɉɪɨɤɫɢɦɚɥɧɢ ɤɪɚʁ ɝɪɚɮɬɨɜɚ 

ɫɟ ɡɚɲɢʁɟ ɡɚ ɚɫɰɟɧɞɟɧɬɧɭ ɚɨɪɬɟ, ɞɨɤ ɫɟ ɞɢɫɬɚɥɧɚ ɚɧɚɫɬɨɦɨɡɚ ɤɪɟɢɪɚ ɧɚ ɨɞɝɨɜɚɪɚʁɭʄɟɦ 

ɦɟɫɬɭ ɞɢɫɬɚɥɧɨ ɨɞ ɫɬɟɧɨɡɚɧɬɧɟ ɥɟɡɢʁɟ ɤɨɪɨɧɚɪɧɨɝ ɤɪɜɧɨɝ ɫɭɞɚ.  

ɉɨɫɬɨʁɢ ɧɟɤɨɥɢɤɨ ɞɪɭɝɚɱɢʁɢɯ ɩɪɢɫɬɭɩɚ ɯɢɪɭɪɲɤɨʁ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɢ ɦɢɨɤɚɪɞɚ 

ɤɚɨ ɲɬɨ ɫɭ ɨff-pump ɯɢɪɭɪɝɢʁɚ (OPCAB) ɩɪɢɥɢɤɨɦ ɱɢʁɟɝ ɢɡɜɨђɟʃɚ ɫɟ ɧɟ ɤɨɪɢɫɬɢ ɦɚɲɢɧɚ 

ɡɚ ɟɤɫɬɪɚɤɨɪɩɨɪɚɥɧɭ ɰɢɪɤɭɥɚɰɢʁɭ, ɦɢɧɢɦɚɥɧɨ ɢɧɜɚɡɢɜɧɚ ɯɢɪɭɪɝɢʁɚ (MIDCAB), ɪɨɛɨɬ 

ɯɢɪɭɪɝɢʁɚ ɭɡ ɭɩɨɬɪɟɛɭ ɩɨɫɟɛɧɨ ɞɢɡɚʁɧɢɪɚɧɢɯ ɤɨɧɡɨɥɚ. Ȼɢɬɧɨ ʁɟ ɧɚɩɨɦɟɧɭɬɢ ɞɚ ʁɟɞɧɚ 

ɬɟɯɧɢɤɚ ɧɟ ɢɫɤʂɭɱɭʁɟ ɨɫɬɚɥɟ, ɦɨɠɟ ɫɟ ɭɪɚɞɢɬɢ off-pump ɯɢɪɭɪɝɢʁɚ ɭɡ ɩɨɦɨʄ ɦɢɧɢɦɚɥɧɨ 

ɢɧɜɚɡɢɜɧɨɝ ɩɪɢɫɬɭɩɚ ɤɨɪɢɫɬɟʄɢ ɪɨɛɨɬɫɤɟ ɢɧɫɬɪɭɦɟɧɬɟ. ɐɢʂ ɭɩɨɬɪɟɛɟ ɨɜɢɯ ɧɨɜɢʁɢɯ 

ɦɟɬɨɞɚ ʁɟɫɬɟ ɫɤɪɚʄɢɜɚʃɟ ɩɟɪɢɨɞɚ ɨɩɨɪɚɜɤɚ ɢ ɯɨɫɩɢɬɚɥɢɡɚɰɢʁɟ, ɤɚɨ ɢ ɭɦɚʃɟʃɟ ɛɪɨʁɚ 

ɤɨɦɩɥɢɤɚɰɢʁɚ ɫɚ ɡɚɪɚɫɬɚʃɟɦ ɝɪɭɞɧɟ ɤɨɫɬɢ.  
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ɉɨɫɬɨʁɟ ɛɪɨʁɧɢ ɡɞɪɚɜɫɬɜɟɧɢ ɮɚɤɬɨɪɢ ɤɨʁɢ ɞɨɩɪɢɧɨɫɟ ɧɚɫɬɚɧɤɭ ɤɨɦɩɥɢɤɚɰɢʁɚ 

ɩɪɢɥɢɤɨɦ ɯɢɪɭɪɲɤɟ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ ɤɚɨ ɲɬɨ ɫɭ ɯɪɨɧɢɱɧɚ ɨɛɨʂɟʃɚ (ɏȻɂ, 

ɯɪɨɧɢɱɧɟ ɪɟɫɩɢɪɚɬɨɪɧɟ ɛɨɥɟɫɬɢ, ɰɟɪɟɛɪɨɜɚɫɤɭɥɚɪɧɟ ɛɨɥɟɫɬɢ ɢɬɞ.), ɨɞɦɚɤɥɟ ɝɨɞɢɧɟ, 

ɝɨʁɚɡɧɨɫɬ, ɥɨɲɟ ɪɟɝɭɥɢɫɚɧɢ ɞɢʁɚɛɟɬɟɫ ɢ ɚɪɬɟɪɢʁɫɤɚ ɯɢɩɟɪɬɟɧɡɢʁɚ ɢ ɤɪɯɤɨɫɬ ɛɨɥɟɫɧɢɤɚ. 

ɉɨɫɥɟɞʃɢ ɩɚɪɚɦɟɬɚɪ ɩɪɟɞɫɬɚɜʂɚ ɦɟɪɭ ɨɩɲɬɟɝ ɡɞɪɚɜɫɬɜɟɧɨɝ ɫɬɚʃɚ ɛɨɥɟɫɧɢɤɚ. Ȼɨɥɟɫɧɢɰɢ 

ɫɚ ɜɢɫɨɤɢɦ ɡɛɢɪɧɢɦ ɪɟɡɭɥɬɚɬɨɦ ɧɚ ɫɤɚɥɢ ɤɪɯɤɨɫɬɢ ɢɦɚʁɭ ɩɨɜɢɲɟɧ ɨɩɟɪɚɬɢɜɧɢ ɪɢɡɢɤ ɢ 

ɛɨʂɢ ɢɫɯɨɞ ɫɚ ɧɟɯɢɪɭɪɲɤɢɦ ɦɨɞɚɥɢɬɟɬɨɦ ɥɟɱɟʃɚ (34,35). 

ɇɟɩɨɫɪɟɞɧɨ ɧɚɤɨɧ ɯɢɪɭɪɲɤɨɝ ɡɚɯɜɚɬɚ ɛɨɥɟɫɧɢɤ ɩɪɨɜɨɞɢ ɧɟɤɨɥɢɤɨ ɞɚɧɚ ɭ 

ʁɟɞɢɧɢɰɢ ɢɧɬɟɧɡɢɜɧɟ ɧɟɝɟ ɭ ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɩɪɨɬɨɤɨɥɚ ɭɫɬɚɧɨɜɟ. Ʉɨɪɢɫɬɢ ɫɟ ɧɟɤɨɥɢɤɨ 

ɫɢɫɬɟɦɚ ɡɚ ɩɪɚʄɟʃɟ ɫɪɱɚɧɨɝ ɪɢɬɦɚ, ɤɪɜɧɨɝ ɩɪɢɬɢɫɤɚ, ɬɟɦɩɟɪɚɬɭɪɟ, ɞɢɫɚʃɚ, ɞɢɭɪɟɡɟ, 

ɥɚɛɨɪɚɬɨɪɢʁɫɤɢɯ ɢ ɡɚɩɚʂɟʃɫɤɢɯ ɩɚɪɚɦɟɬɚɪɚ. ɋɬɟɩɟɧ ɦɨɧɢɬɨɪɢɧɝɚ ɫɟ ɩɨɥɚɤɨ ɫɦɚʃɭʁɟ 

ɤɚɤɨ ɜɪɟɦɟ ɨɞ ɨɩɟɪɚɰɢʁɟ ɩɪɨɥɚɡɢ ɢ ɛɨɥɟɫɧɢɤ ɫɟ ɨɩɨɪɚɜʂɚ. ɉɚɰɢʁɟɧɬ ɛɢɜɚ ɟɤɫɬɭɛɢɪɚɧ ɨɧɨɝ 

ɬɪɟɧɭɬɤɚ ɤɚɞɚ ɛɭɞɟ ɩɪɨɰɟʃɟɧɨ ɨɞ ɫɬɪɚɧɟ ɚɧɟɪɬɟɡɢɨɥɨɝɚ ɞɚ ʁɟ ɛɪɨʁ ɢ ɤɜɚɥɢɬɟɬ ɪɟɫɩɢɪɚɰɢʁɚ 

ɨɞɝɨɜɚɪɚʁɭʄɢ. ɇɚɞɨɤɧɚɞɚ ɬɟɱɧɨɫɬɢ ɫɟ ɜɪɲɢ ɩɨ ɩɪɨɰɟɧɢ ɨɪɞɢɧɢɪɚʁɭʄɟɝ ɥɟɤɚɪɚ. ȼɟʄɢɧɚ 

ɛɨɥɟɫɧɢɤɚ ɫɟ ɨɩɨɪɚɜɢ ɞɨɜɨʂɧɨ ɡɚ ɤɭʄɧɨ ɥɟɱɟʃɟ ɧɚɤɨɧ 4-5 ɞɚɧɚ, ɚɥɢ ɡɚ ɩɨɬɩɭɧɢ ɨɩɨɪɚɜɚɤ 

ɢ ɩɪɚɜɢ ɛɟɧɟɮɢɬ ɯɢɪɭɪɲɤɟ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ ɩɨɬɪɟɛɧɢ ɫɭ ɦɟɫɟɰɢ. 

ɂɚɤɨ ɧɢɫɭ ɱɟɫɬɟ, ɩɨɫɬɨʁɢ ɜɟɥɢɤɢ ɛɪɨʁ ɤɨɦɩɥɢɤɚɰɢʁɚ ɤɨʁɟ ɫɟ ɦɨɝɭ ʁɚɜɢɬɢ ɧɚɤɨɧ 

ɯɢɪɭɪɲɤɟ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ. Ɂɧɚɱɚʁɧɟ ɤɨɦɩɥɢɤɚɰɢʁɟ ɫɭ ɤɪɜɚɪɟʃɟ ɤɨʁɟ ɡɚɯɬɟɜɚ 

ɪɟɜɢɡɢʁɭ ɭ ɨɩɟɪɚɰɢɨɧɨʁ ɫɚɥɢ, ɚɤɭɬɧɢ ɢɧɮɚɪɤɬ ɦɢɨɤɚɪɞɚ, ɫɪɱɚɧɚ ɢɧɫɭɮɢɰɢʁɟɧɰɢʁɚ (Low 

Cardiac Output  Syndrome), ɚɪɢɬɦɢʁɟ, ɲɥɨɝ, ɩɪɨɦɟɧɟ ɤɨɝɧɢɬɢɜɧɟ ɮɭɧɤɰɢʁɟ, ɪɟɫɩɢɪɚɬɨɪɧɟ 

ɤɨɦɩɥɢɤɚɰɢʁɟ, ɢɧɮɟɤɰɢʁɚ ɪɚɧɟ, ɛɭɛɪɟɠɧɚ ɢɧɫɭɮɢɰɢʁɟɧɰɢʁɚ ɢ ɫɦɪɬ. ɉɨɫɬɨɩɟɪɚɬɢɜɧɟ 

ɤɨɦɩɥɢɤɚɰɢʁɟ ɦɨɝɭ ɛɢɬɢ ɭɡɪɨɤɨɜɚɧɟ ɩɪɢɜɪɟɦɟɧɨɦ ɚɪɬɟɮɢɰɢʁɚɥɧɨɦ ɰɢɪɤɭɥɚɰɢʁɨɦ ɤɨʁɚ 

ɧɢʁɟ ɮɢɡɢɨɥɨɲɤɚ ɭɫɥɟɞ ɭɩɨɬɪɟɛɟ ɦɚɲɢɧɟ ɡɚ ɟɤɫɬɪɚɤɨɪɩɨɪɚɥɧɭ ɰɢɪɤɭɥɚɰɢʁɭ. 

Ⱦɜɚ ɞɨ ɱɟɬɢɪɢ ɩɪɨɰɟɧɬɚ (2-4%) ɛɨɥɟɫɧɢɤɚ ɢɦɚʁɭ ɟɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɮɫɤɢ ɢɥɢ 

ɟɧɡɢɦɫɤɢ ɞɨɤɚɡ ɚɤɭɬɧɨɝ ɢɧɮɚɪɤɬɚ ɦɢɨɤɚɪɞɚ ɧɚɤɨɧ ɯɢɪɭɪɲɤɟ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ 

ɦɢɨɤɚɪɞɚ. Ɉɜɚɤɚɜ ɞɨɝɚђɚʁ ʁɟ ɱɟɲʄɢ ɤɨɞ ɛɨɥɟɫɧɢɤɚ ɫɚ ɩɨɜɟʄɚɧɢɦ ɨɩɟɪɚɬɢɜɧɢɦ ɪɢɡɢɤɨɦ. 

Ȼɨɥɟɫɧɢɰɢ ɫɚ ɜɢɫɨɤɢɦ ɪɢɡɢɤɨɦ ɫɭ ɨɧɢ ɤɨʁɢ ɫɟ ɩɨɞɜɪɝɚɜɚʁɭ ɩɨɧɨɜʂɟɧɨʁ ɢɥɢ ɭɪɝɟɧɬɧɨʁ 

ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɢ, ɛɨɥɟɫɧɢɰɢ ɤɨʁɢ ɫɭ ɭ ɤɚɪɞɢɨɝɟɧɨɦ ɲɨɤɭ ɢɥɢ ɡɚɯɬɟɜɚʁɭ ɦɟɯɚɧɢɱɤɭ 

ɩɨɬɩɨɪɭ ɰɢɪɤɭɥɚɰɢʁɟ, ɤɚɨ ɢ ɛɨɥɟɫɧɢɰɢ ɤɨʁɢ ɡɚɯɬɟɜɚʁɭ ɯɢɪɭɪɝɢʁɭ ɜɚɥɜɭɥɚɪɧɟ ɛɨɥɟɫɬɢ ɭɡ 

ɯɢɪɭɪɲɤɭ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɭ ɦɢɨɤɚɪɞɚ. Ƚɟɧɟɪɚɥɧɨ ɫɭ ɩɨɫɬɨɩɟɪɚɬɢɜɧɢ ɢɧɮɚɪɤɬɢ 

ɦɢɨɤɚɪɞɚ ɦɚɥɟ ɞɨ ɭɦɟɪɟɧɟ ɡɚɯɜɚʄɟɧɨɫɬɢ ɦɚɫɟ ɦɢɨɤɚɪɞɚ (36). 

ɉɨɫɬɨɩɟɪɚɬɢɜɧɚ ɫɪɱɚɧɚ ɢɧɫɭɮɢɰɢʁɟɧɰɢʁɚ (Low Cardiac Output) ɫɟ ʁɚɜʂɚ ɧɚɪɨɱɢɬɨ 

ɱɟɫɬɨ ɤɨɞ ɛɨɥɟɫɧɢɤɚ ɫɚ ɨɲɬɟʄɟɧɨɦ ɫɪɱɚɧɨɦ ɮɭɧɤɰɢʁɨɦ. Ɉɜɨ ɫɬɚʃɟ ʁɟ ɱɟɫɬɨ ɩɪɢɜɪɟɦɟɧɨ 
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ɢ ɦɨɠɟ ɞɚ ɨɞɪɟɚɝɭʁɟ ɚɞɟɤɜɚɬɧɨ ɧɚ ɧɚɞɨɤɧɚɞɭ ɜɨɥɭɦɟɧɚ ɢ ɩɪɢɦɟɧɭ ɢɧɨɬɪɨɩɧɢɯ ɥɟɤɨɜɚ 

ɪɚɞɢ ɩɨɩɪɚɜʂɚʃɚ ɫɪɱɚɧɟ ɮɭɧɤɰɢʁɟ. Ɉɞ ɞɨɞɚɬɧɢɯ ɬɟɪɚɩɢʁɫɤɢɯ ɦɨɝɭʄɧɨɫɬɢ ɧɚ 

ɪɚɫɩɨɥɚɝɚʃɭ ɫɬɨʁɟ ɪɚɡɧɢ ɨɛɥɢɰɢ ɩɪɢɜɪɟɦɟɧɟ ɢɥɢ ɬɪɚʁɧɟ ɦɟɯɚɧɢɱɤɟ ɩɨɬɩɨɪɟ ɰɢɪɤɭɥɚɰɢʁɢ 

(ɢɧɬɪɚɚɨɪɬɧɚ ɛɚɥɨɧ ɩɭɦɩɚ, LVAD, RVAD, BIVAD) (37). 

Ɍɚɯɢɚɪɢɬɦɢʁɟ ɫɟ ɦɨɝɭ ʁɚɜɢɬɢ ɧɚɤɨɧ ɯɢɪɭɪɲɤɟ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ. 

Ⱥɬɪɢʁɚɥɧɚ ɮɢɛɪɢɥɚɰɢʁɚ ɩɪɟɞɫɬɚɜʂɚ ɚɛɧɨɪɦɚɥɧɢ ɫɪɱɚɧɢ ɪɢɬɚɦ ɤɨʁɢ ɫɟ ʁɚɜʂɚ ɞɨ 40% 

ɩɚɰɢʁɟɧɚɬɚ ɧɚɤɨɧ ɯɢɪɭɪɲɤɟ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ, ɚɥɢ ɦɨɠɟ ɛɢɬɢ ɪɟɝɭɥɢɫɚɧɚ 

ɦɟɞɢɤɚɦɟɧɬɨɡɧɨ. Ɉɜɚʁ ɩɨɪɟɦɟɱɚʁ ɪɢɬɦɚ ɦɨɠɟ ɭɬɢɰɚɬɢ ɧɚ ɫɬɜɚɪɚʃɟ ɤɨɚɝɭɥɭɦɚ ɭ ɫɪɱɚɧɢɦ 

ɲɭɩʂɢɧɚɦɚ. ɍɤɨɥɢɤɨ ɞɨђɟ ɞɨ ɞɢɫɥɨɰɢɪɚʃɚ ɤɨɚɝɭɥɭɦɚ ɢɡ ɫɜɨɝ ɥɟɠɢɲɬɚ ɞɨɥɚɡɢ ɞɨ 

ɟɦɛɨɥɢɡɚɰɢʁɟ. ɍɤɨɥɢɤɨ ɟɦɛɨɥɢɡɢʁɟ ɭ ɰɟɪɟɛɪɨɜɚɫɤɭɥɚɪɧɨ ɤɨɪɢɬɨ ɞɨɥɚɡɢ ɞɨ ɢɧɮɚɪɤɬɚ 

ɦɨɠɞɚɧɨɝ ɬɤɢɜɚ ɪɟɡɭɥɬɭʁɭʄɢ ɤɥɢɧɢɱɤɨɦ ɫɥɢɤɨɦ ɲɥɨɝɚ. Ⱥɬɪɢʁɚɥɧɚ ɮɢɛɪɢɥɚɰɢʁɚ ʁɟ ɨɛɢɱɧɨ 

ɩɪɢɜɪɟɦɟɧɚ, ɭɤɨɥɢɤɨ ɩɟɪɡɢɫɬɢɪɚ ɬɪɟɛɚ ɫɟ ɬɪɟɬɢɪɚɬɢ ɤɚɨ ɯɪɨɧɢɱɧɚ (38).  

ȼɟɧɬɪɢɤɭɥɚɪɧɚ ɬɚɯɢɤɚɪɞɢʁɚ ɢɥɢ ɜɟɧɬɪɢɤɭɥɚɪɧɚ ɮɢɛɪɢɥɚɰɢʁɚ ɫɟ ʁɚɜʂɚ ɤɨɞ ɨɤɨ 2-

3% ɛɨɥɟɫɧɢɤɚ , ɨɛɢɱɧɨ ɭɧɭɬɚɪ ɩɪɜɚ 4 ɞɚɧɚ ɨɞ ɨɩɟɪɚɰɢʁɟ. ɉɨɫɬɨɩɟɪɚɬɢɜɧɟ ɛɪɚɞɢɚɪɢɬɦɢʁɟ 

ɫɟ ʁɚɜʂɚʁɭ ɤɨɞ 0.8-4% ɛɨɥɟɫɧɢɤɚ. ɉɟɪɢɤɚɪɞɢɬɢɫ ɭɞɪɭɠɟɧ ɫɚ ɩɟɪɢɤɚɪɞɧɢɦ ɢɡɥɢɜɨɦ ɦɨɠɟ 

ɢɡɚɡɜɚɬɢ ɧɟɥɚɝɨɞɧɨɫɬ ɢ ɭɝɪɨɡɢɬɢ ɩɭʃɟʃɟ ɫɪɱɚɧɢɯ ɲɭɩʂɢɧɚ, ɩɪɜɟɧɫɬɜɟɧɨ ɞɟɫɧɭ 

ɩɪɟɬɤɨɦɨɪɭ. ɍɤɨɥɢɤɨ ʁɟ ɢɡɥɢɜ ɜɟɥɢɤɢ ɦɨɠɟ ɫɟ ɩɭɧɤɬɢɪɚɬɢ ɢɥɢ ɬɪɟɬɢɪɚɬɢ 

ɦɟɞɢɤɚɦɟɧɬɨɡɧɨ ɭɤɨɥɢɤɨ ɧɟɦɚ ɩɪɨɫɬɨɪɚ ɡɚ ʃɟɝɨɜɭ ɛɟɡɛɟɞɧɭ ɩɭɧɤɰɢʁɭ. Ɉɤɨ 30% 

ɛɨɥɟɫɧɢɤɚ ɡɚɯɬɟɜɚ ɬɪɚɧɫɮɭɡɢʁɭ ɨɪɩɚɧɢɯ ɟɪɢɬɪɨɰɢɬɚ ɧɚɤɨɧ ɯɢɪɭɪɲɤɟ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ 

ɦɢɨɤɚɪɞɚ. Ɉɧɢ ɫɚ ɨɛɢɦɧɢʁɢɦ ɤɪɜɚɪɟʃɟɦ ɤɨʁɟ ɬɪɚɠɢ ɪɟɜɢɡɢʁɭ ɯɟɦɨɫɬɚɡɟ ɱɟɫɬɨ ɩɪɢɦɚʁɭ 

ɜɟʄɢ ɛɪɨʁ ɬɪɚɧɫɮɭɡɚɬɚ ɢ ɝɟɧɟɪɚɥɧɨ ɜɢɲɟ ɜɪɟɦɟɧɚ ɩɪɨɜɨɞɟ ɭ ʁɟɞɢɧɢɰɢ ɢɧɬɟɧɡɢɜɧɨɝ 

ɥɟɱɟʃɚ. ɋɚɦɨ ɨɤɨ 2% ɩɚɰɢʁɟɧɚɬɚ ɛɭɞɟ ɪɟɜɢɞɢɪɚɧɨ ɪɚɞɢ ɡɚɭɫɬɚɜʂɚʃɚ ɤɪɜɚɪɟʃɚ. ɍɩɨɬɪɟɛɚ 

ɧɟɤɢɯ ɥɟɤɨɜɚ ɩɨɜɟʄɚɜɚ ɪɢɡɢɤ ɨɞ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨɝ ɢ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨɝ ɤɪɜɚɪɟʃɚ, ɤɚɨ ɲɬɨ 

ɫɭ ɰɥɨɩɢɞɨɝɪɟɥ, ɩɪɚɫɭɝɪɟɥ, ɬɢɰɚɝɪɟɥɨɪ, wɚɪɮɚɪɢɧ, ɞɚɛɢɝɚɬɪɚɧ ɢɬɞ. ɢ ʃɢɯɨɜɚ ɭɩɨɬɪɟɛɚ 

ɫɟ ɩɪɟɤɢɞɚ ɧɟɤɨɥɢɤɨ ɞɚɧɚ ɩɪɟ ɢɡɜɨђɟʃɚ ɯɢɪɭɪɲɤɨɝ ɡɚɯɜɚɬɚ (39). ɇɟɭɪɨɥɨɲɤɟ 

ɤɨɦɩɥɢɤɚɰɢʁɟ ɤɚɨ ɲɬɨ ɫɭ ɲɥɨɝ, ɩɨɫɬɨɩɟɪɚɬɢɜɧɢ ɞɟɥɢɪɢʁɭɦ, ɤɪɚɬɤɨɬɪɚʁɧɟ ɢ ɞɭɝɨɬɪɚʁɧɟ 

ɤɨɝɧɢɬɢɜɧɟ ɩɪɨɦɟɧɟ ɢ ɞɟɩɪɟɫɢʁɚ. ɂɧɰɢɞɟɧɰɚ ɧɟɭɪɨɥɨɲɤɢɯ ɩɪɨɦɟɧɚ ɤɨɞ ɛɨɥɟɫɧɢɤɚ ɧɚɤɨɧ 

ɯɢɪɭɪɲɤɟ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ ʁɟ 2-4%, ɱɟɲʄɟ ɤɨɞ ɫɬɚɪɢʁɢɯ ɛɨɥɟɫɧɢɤɚ ɢ 

ɛɨɥɟɫɧɢɤɚ ɠɟɫɤɨɝ ɩɨɥɚ (40). ɂɧɮɟɤɰɢʁɚ ɯɢɪɭɪɲɤɢɯ ɪɚɧɚ ɫɟ ɨɛɢɱɧɨ ʁɚɜʂɚ ɤɨɞ 1-5% 

ɛɨɥɟɫɧɢɤɚ. Ɇɨɠɟ ɫɟ ʁɚɜɢɬɢ ɤɨɞ ɪɚɧɚ ɧɚ ɝɪɭɞɧɨɦ ɤɨɲɭ ɢ ɢɧɮɟɤɰɢʁɟ ɪɚɧɟ ɧɚ ɨɜɨʁ 

ɥɨɤɚɥɢɡɚɰɢʁɢ ɫɟ ʁɚɜʂɚʁɭ ɤɨɞ ɦɚʃɟɝ ɛɪɨʁɚ ɛɨɥɟɫɧɢɤɚ (1%). Ɉɛɢɱɧɨ ɫɟ ɪɚɡɜɢʁɚ 7-9 ɞɚɧɚ 

ɧɚɤɨɧ ɨɩɟɪɚɰɢʁɟ. ɉɪɟɰɢɩɢɬɢɪɚʁɭʄɢ ɮɚɤɬɨɪɢ ɫɭ ɝɨʁɚɡɧɨɫɬ, ɞɢʁɚɛɟɬɟɫ ɦɟɥɢɬɭɫ ɢ 

ɤɨɪɢɲʄɟʃɟ ɨɛɟ ɭɧɭɬɪɚɲʃɟ ɬɨɪɚɤɚɥɧɟ ɚɪɬɟɪɢʁɟ. ɉɨɫɟɛɧɨ ɫɭ ɭɝɪɨɠɟɧɟ ɠɟɧɟ ɫɚ ɢɫɬɨɪɢʁɨɦ 
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ɤɚɪɰɢɧɨɦɚ ɞɨʁɤɟ, ɜɟɪɨɜɚɬɧɨ ɡɛɨɝ ɩɨɫɥɟɞɢɰɚ ɡɪɚɱɧɟ ɬɟɪɚɩɢʁɚ. Ʉɨɦɩɥɢɤɚɰɢʁɟ ɭ ɜɢɞɭ 

ɢɧɮɟɤɰɢʁɟ ɪɚɧɚ ɧɚ ɧɚɤɨɧ ɜɟɧɟɤɬɨɦɢʁɟ ɫɟ ʁɚɜʂɚʁɭ ɤɨɞ ɜɟʄɟɝ ɛɪɨʁɚ ɩɚɰɢʁɟɧɚɬɚ (ɨɤɨ 5%). 

ɇɚʁɱɟɲʄɟ ɫɟ ʁɚɜʂɚʁɭ ɭ ɜɢɞɭ ɞɟɪɦɚɬɢɬɢɫɚ (ɢɧɮɥɚɦɚɰɢʁɚ ɤɨɠɟ), ɰɟɥɭɰɢɬɢɫɚ (ɛɚɤɬɟɪɢʁɫɤɚ 

ɢɧɮɟɤɰɢʁɚ ɤɨɠɟ), ɨɲɬɟʄɟʃɚ ɧɟɪɚɜɚ ɢ ɭɥɰɟɪɚɰɢʁɚ ɭɫɥɟɞ ɧɟɤɪɨɡɟ ɤɨɠɟ. ȼɟʄɢɧɚ ɨɜɢɯ ɪɚɧɚ 

ʁɟ ɦɚʃɟɝ ɨɛɢɦɚ ɢ ɧɟ ɡɚɯɬɟɜɚ ɯɢɪɭɪɲɤɭ ɨɛɪɚɞɭ (41). Ȼɭɛɪɟɠɧɚ ɢɧɫɭɮɢɰɢʁɟɧɰɢʁɚ ɛɥɚɝɨɝ 

ɫɬɟɩɟɧɚ ɫɟ ʁɚɜʂɚ ɤɨɞ 5-10% ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɛɢɜɚʁɭ ɩɨɞɜɪɝɧɭɬɢ ɯɢɪɭɪɲɤɨʁ 

ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɢ ɦɢɨɤɚɪɞɚ. ȼɪɥɨ ɪɟɬɤɨ ʁɟ ɧɟɨɩɯɨɞɧɚ ɩɪɢɜɪɟɦɟɧɚ ɯɟɦɨɞɢʁɚɥɢɡɚ ɭɫɥɟɞ 

ɚɤɭɬɧɟ ɛɭɛɪɟɠɧɟ ɢɧɫɭɮɢɰɢʁɟɧɰɢʁɟ, ɭɤɨɥɢɤɨ ɨɜɚʁ ɜɢɞ ɥɟɱɟʃɚ ɛɭɞɟ ɧɟɨɩɯɨɞɚɧ ɞɨɥɚɡɢ ɞɨ 

ɞɪɚɫɬɢɱɧɨɝ ɫɤɨɤɚ ɦɨɪɬɚɥɢɬɟɬɚ (42).  

Ⱦɪɭɝɟ ɤɨɦɩɥɢɤɚɰɢʁɟ ɫɭ: 

ɉɥɟɭɪɚɥɧɟ ɟɮɭɡɢʁɟ ɩɪɟɞɫɬɚɜʂɚʁɭ ɤɨɥɟɤɰɢʁɟ ɬɟɱɧɨɫɬɢ ɭɧɭɬɚɪ ɩɥɟɭɪɚɥɧɨɝ ɩɪɨɫɬɨɪɚ 

ɤɨʁɟ ɨɤɪɭɠɭʁɭ ɩɥɭʄɚ. ȼɪɥɨ ɫɭ ɭɨɛɢɱɚʁɟɧɟ ɧɚɤɨɧ ɯɢɪɭɪɲɤɟ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ ɢ 

ʁɚɜʂɚʁɭ ɫɟ, ɭ ɦɚʃɟɦ ɢɥɢ ɜɟʄɟɦ ɨɛɢɦɭ, ɤɨɞ ɱɚɤ 90% ɛɨɥɟɫɧɢɤɚ. Ɉɛɢɱɧɨ ɦɨɝɭ ɞɚ ɫɟ 

ɬɪɟɬɢɪɚʁɭ ɤɨɧɡɟɪɜɚɬɢɜɧɨ, ɚ ɭɤɨɥɢɤɨ ʁɟ ɧɟɨɩɯɨɞɧɨ ɦɨɝɭ ɞɚ ɛɭɞɭ ɟɜɚɤɭɢɫɚɧɟ ɩɭɧɤɰɢʁɨɦ ɢɥɢ 

ɞɪɟɧɚɠɨɦ (43). Ɉɲɬɟʄɟʃɟ ɮɪɟɧɢɱɧɨɝ ɧɟɪɜɚ ɤɨʁɢ ɤɨɧɬɪɨɥɢɲɟ ɞɢʁɚɮɪɚɝɦɭ ɫɟ ʁɚɜʂɚ ɤɨɞ 

ɦɚʃɟ ɨɞ 1% ɛɨɥɟɫɧɢɤɚ ɧɚɤɨɧ ɯɢɪɭɪɲɤɟ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ. Ɉɲɬɟʄɟʃɟ ɨɜɨɝ 

ɧɟɪɜɚ ɦɨɠɟ ɞɚ ɢɡɚɡɨɜɟ ʃɟɝɨɜɭ ɩɚɪɟɡɭ ɢɥɢ ɱɚɤ ɩɚɪɚɥɢɡɭ. ȼɟʄɢɧɚ ɩɚɰɢʁɟɧɚɬɚ ɫɟ ɭ 

ɩɨɬɩɭɧɨɫɬɢ ɨɩɨɪɚɜɢ ɭ ɬɨɤɭ ɩɪɜɟ ɝɨɞɢɧɟ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨ (44). Ɉɲɬɟʄɟʃɟ ɢɧɬɟɪɤɨɫɬɚɥɧɢɯ 

ɧɟɪɚɜɚ ɦɨɠɟ ɧɚɫɬɚɬɢ ɬɨɤɨɦ ɩɪɟɩɚɪɚɰɢʁɟ ɭɧɭɬɪɚɲʃɟ ɬɨɪɚɤɚɥɧɟ ɚɪɬɟɪɢʁɟ. ɋɢɦɩɬɨɦɢ ɫɭ 

ɭɬɪɧɭɥɨɫɬ, ɨɫɟɬʂɢɜɨɫɬ, ɩɟɱɟʃɟ ɢɥɢ ɧɟɥɚɝɨɞɧɨɫɬ ɭ ɩɪɟɞɟɥɭ ɝɪɭɞɧɟ ɤɨɫɬɢ ɢɥɢ 

ɚɧɬɟɪɨɥɚɬɟɪɚɥɧɨɝ ɡɢɞɚ ɝɪɭɞɧɨɝ ɤɨɲɚ. Ɉɜɢ ɫɢɦɩɬɨɦɢ ɨɛɢɱɧɨ ɬɪɚʁɭ ɨɤɨ 4 ɦɟɫɟɰɚ. Ⱥɨɪɬɧɚ 

ɞɢɫɟɤɰɢʁɚ ʁɟ ɫɬɚʃɟ ɤɨɞ ɤɨɝɚ ɞɨɥɚɡɢ ɞɨ ɪɚɡɞɜɚʁɚʃɚ ɫɥɨʁɟɜɚ ɬɤɢɜɚ ɚɨɪɬɟ ɭɫɥɟɞ ɩɨɫɬɨʁɚʃɚ 

ɭɥɚɡɧɟ ɥɟɡɢʁɟ ɧɚ ɭɧɭɬɪɚɲʃɟɦ ɡɢɞɭ ɚɨɪɬɟ. Ɉɜɨ ɧɢʁɟ ɱɟɫɬɚ ɤɨɦɩɥɢɤɚɰɢʁɚ ɧɚɤɨɧ ɯɢɪɭɪɲɤɟ 

ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ ɢ ɩɪɟɰɢɩɢɬɢɪɚʁɭʄɢ ɮɚɤɬɨɪɢ ɫɭ ɩɨɜɢɲɟɧ ɤɪɜɧɢ ɩɪɢɬɢɫɚɤ, 

ɩɨɪɟɦɟʄɚʁɢ ɜɟɡɢɜɧɨɝ ɬɤɢɜɚ ɤɚɨ ɲɬɨ ɫɭ Ɇɚɪɮɚɧɨɜ ɫɢɧɞɪɨɦ, Ehlers-Danlos ɫɢɧɞɪɨɦ, Loeys-

Dietz ɫɢɧɞɪɨɦ ɢ ɞɪɭɝɢ. Tpɨɦɛɨɰɢɬɨɩɟɧɢʁɚ ɦɨɠɟ ɞɚ ɛɭɞɟ ɭɡɪɨɤɨɜɚɧɚ ɯɟɩɚɪɢɧɨɦ ɤɨʁɢ ɫɟ 

ɞɚʁɟ ɡɚ ɜɪɟɦɟ ɯɢɪɭɪɲɤɟ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ ɪɚɞɢ ɫɩɪɟɱɚɜɚʃɚ ɤɨɚɝɭɥɚɰɢʁɟ ɤɪɜɢ 

ɡɚ ɜɪɟɦɟ ɨɩɟɪɚɰɢʁɟ. ɍ ɧɟɤɢɦ ɫɥɭɱɚʁɟɜɢɦɚ ɯɟɩɚɪɢɧ ɦɨɠɟ ɞɚ ɢɡɚɡɨɜɟ ɩɪɢɜɪɟɦɟɧɢ ɩɚɞ ɛɪɨʁɚ 

ɬɪɨɦɛɨɰɢɬɚ ɭ ɤɪɜɢ (ɬɪɨɦɛɨɰɢɬɨɩɟɧɢʁɚ), ɲɬɨ ɦɨɠɟ ɞɚ ɭɬɢɱɟ ɧɟɝɚɬɢɜɧɨ ɧɚ ɤɨɚɝɭɥɚɰɢɨɧɢ 

ɫɬɚɬɭɫ ɢ ɩɨɦɟɪɢ ɪɚɜɧɨɬɟɠɭ ɭ ɩɪɚɜɰɭ ɩɨɜɟʄɚʃɚ ɪɢɡɢɤɚ ɨɞ ɤɪɜɚɪɟʃɚ (45). Ʉɚɨ ɲɬɨ ʁɟ 

ɩɪɟɬɯɨɞɧɨ ɪɟɱɟɧɨ, ɛɨɥɟɫɧɢɰɢ ɫɚ ɫɢɦɩɬɨɦɚɬɫɤɨɦ ɚɧɝɢɧɨɦ ɤɨʁɢ ɛɭɞɭ ɩɨɞɜɪɝɧɭɬɢ 

ɯɢɪɭɪɲɤɨʁ ɪɟɜɫɤɭɥɚɪɢɡɚɰɢʁɢ ɦɢɨɤɚɪɞɚ ɢɦɚʁɭ ɜɟɥɢɤɨ ɩɨɛɨʂɲɚʃɟ ɩɪɟɠɢɜʂɚɜɚʃɚ ɢ 

ɤɜɚɥɢɬɟɬɚ ɠɢɜɨɬɚ. ɉɨɫɬɨʁɢ ɜɢɲɟ ɮɚɤɬɨɪɚ ɤɨʁɢ ɭɬɢɱɭ ɧɚ ɞɭɝɨɬɪɚʁɧɢ ɢɫɯɨɞ ɯɢɪɭɪɲɤɟ 
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ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ, ʁɟɞɚɧ ɨɞ ɨɜɢɯ ɮɚɤɬɨɪɚ ʁɟ ɤɨɥɢɤɨ ɞɭɝɨ ɝɪɚɮɬɨɜɢ ɨɫɬɚʁɭ 

ɩɪɨɯɨɞɧɢ ɭ ɜɪɟɦɟɧɭ. ɍɤɨɥɢɤɨ ɞɨɞʁɟ ɞɨ ɫɬɟɧɨɡɟ ɢɥɢ ɨɤɥɭɡɢʁɟ ɝɪɚɮɬɚ ɦɨɠɟ ɛɢɬɢ ɧɟɨɩɯɨɞɧɨ 

ɩɥɚɫɢɪɚʃɟ ɫɬɟɧɬɨɜɚ ɭɤɨɥɢɤɨ ɫɟ ɩɪɨɰɟɧɢ ɞɚ ʁɟ ɧɟɨɩɯɨɞɧɨ. ɂɡɛɨɪ ɝɪɚɮɬɚ ɬɚɤɨђɟ ɭɬɢɱɟ ɧɚ 

ɟɜɟɧɬɭɚɥɧɭ ɩɨɬɪɟɛɭ ɪɟɨɩɟɪɚɰɢʁɟ. 

 Ⱥɧɝɢɧɚ ɧɚɤɨɧ ɯɢɪɭɪɲɤɟ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ʁɟ ɨɞɫɭɬɧɚ ɤɨɞ ɨɤɨ 95% ɨɩɟɪɢɫɚɧɢɯ 

ɡɛɨɝ ɫɭɠɟʃɚ ɤɨɪɨɧɚɪɧɢɯ ɚɪɬɟɪɢʁɚ ɨɞɦɚɯ ɧɚɤɨɧ ɢɡɜɨђɟʃɚ ɯɢɪɭɪɲɤɨɝ ɡɚɯɜɚɬɚ. Ɉɤɨ 85-90% 

ɩɚɰɢʁɟɧɚɬɚ ɨɫɬɚʁɟ ɛɟɡ ɚɧɝɢɧɨɡɧɢɯ ɫɢɦɩɬɨɦɚ ʁɟɞɧɭ ɞɨ ɬɪɢ ɝɨɞɢɧɟ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨ, ɚ ɨɤɨ 

75% ɩɚɰɢʁɟɧɚɬɚ ɨɫɬɚʁɟ ɛɟɡ ɫɢɦɩɬɨɦɚ 5 ɝɨɞɢɧɚ ɧɚɤɨɧ ɯɢɪɭɪɲɤɟ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ 

ɦɢɨɤɚɪɞɚ (46). 

 Ɋɚɡɥɨɡɢ ɩɨɧɨɜɧɢɯ ɚɧɝɢɧɨɡɧɢɯ ɟɩɢɡɨɞɚ ɫɭ: 

- ɋɭɠɟʃɟ ɝɪɚɮɬɨɜɚ ɤɨɪɢɲʄɟɧɢɯ ɡɚ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɭ 

- ɉɪɨɝɪɟɫɢʁɚ ɛɨɥɟɫɬɢ ɪɟɜɚɫɤɭɥɚɪɢɡɨɜɚɧɢɯ ɢ ɧɟɪɟɫɤɭɥɚɪɢɡɨɜɚɧɢɯ ɤɪɜɧɢɯ ɫɭɞɨɜɚ 

Ɋɟɤɭɪɟɧɬɧɚ ɚɧɝɢɧɚ ɫɟ ɪɟђɟ ʁɚɜʂɚ ɤɚɞɚ ɫɟ ɡɚ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɭ ɤɨɪɢɫɬɟ ɚɪɬɟɪɢʁɫɤɢ 

ɝɪɚɮɬɨɜɢ ɭ ɩɨɪɟђɟɧɭ ɫɚ ɜɟɧɫɤɢɦ ɝɪɚɮɬɨɜɢɦɚ. Ⱦɨ ɞɟɫɟɬɟ ɝɨɞɢɧɟ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨ, 90% 

ɫɜɢɯ ɚɪɬɟɪɢʁɫɤɢɯ ɝɪɚɮɬɨɜɚ ʁɟ ɩɪɨɯɨɞɧɨ. Ɂɚ ɪɚɡɥɢɤɭ ɨɞ ɨɜɟ ɜɪɫɬɟ ɝɪɚɮɬɨɜɚ, ɨɤɨ ɩɨɥɨɜɢɧɟ 

ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ʁɟ ɫɬɟɧɨɡɢɪɚɧɨ ɢɥɢ ɨɤɥɭɞɢɪɚɧɨ 10 ɝɨɞɢɧɚ ɧɚɤɨɧ ɢɡɜɨђɟʃɚ ɯɢɪɭɪɲɤɟ 

ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ, ɚ ɧɚɤɨɧ 15 ɝɨɞɢɧɚ ɫɤɨɪɨ 85% ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɛɭɞɟ 

ɫɬɟɧɨɡɢɪɚɧɨ ɢɥɢ ɨɤɥɭɞɢɪɚɧɨ. Ɉɜɢ ɤɚɫɧɢʁɢ ɞɨɝɚђɚʁɢ, ɤɨʁɢ ɫɟ ɱɟɫɬɨ ɩɨɜɟɡɭʁɭ ɫɚ 

ɩɨɧɨɜʂɟɧɨɦ ɫɢɦɩɬɨɦɚɬɨɥɨɝɢʁɨɦ, ɨɛɢɱɧɨ ɡɚɯɬɟɜɚʁɭ ɩɨɧɨɜɧɭ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɭ, ɢ 

ɧɚʁɱɟɲʄɟ ɢɡɛɨɪ ɩɚɞɧɟ ɧɚ PCI ɩɪɨɰɟɞɭɪɭ, ɞɨɤ ɫɟ ɪɟђɟ ɨɞɥɭɱɭʁɟɦɨ ɧɚ ɩɨɧɨɜɧɭ ɯɢɪɭɪɲɤɭ 

ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɭ ɦɢɨɤɚɪɞɚ ɩɨɲɬɨ ʁɟ ɨɩɟɪɚɬɢɜɧɢ ɪɢɡɢɤ ɭɜɟɤ ɜɟʄɢ ɡɚ ɩɨɧɨɜʂɟɧɭ 

ɩɪɨɰɟɞɭɪɭ ɧɟɝɨ ɲɬɨ ʁɟ ɬɨ ɫɥɭɱɚʁ ɡɚ ɢɧɢɰɢʁɚɥɧɭ. 

 

Ƚɪɚɮɬɨɜɢ ɭ ɤɨɪɨɧɚɪɧɨʁ ɯɢɪɭɪɝɢʁɢ 

 

ɍɧɭɬɪɚɲʃɚ ɬɨɪɚɤɚɥɧɚ ɚɪɬɟɪɢʁɚ 

 ɍɧɭɬɪɚɲʃɚ ɬɨɪɚɤɚɥɧɚ ɚɪɬɟɪɢʁɚ ʁɟ ɩɪɜɢ ɩɭɬ ɢɫɤɨɪɢɲʄɟɧɚ ɤɚɨ ɝɪɚɮɬ ɨɞ ɫɬɪɚɧɟ 

Vineberg-a 1946. ɝɨɞɢɧɟ ɦɟɬɨɞɨɦ ɢɧɬɪɚɦɭɫɤɭɥɚɪɧɟ ɢɦɩɥɚɧɬɚɰɢʁɟ ɭ ɫɤɥɨɩɭ ɢɧɞɢɪɟɤɬɧɟ 

ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ (47). Ɍɪɟɧɭɬɧɨ ɫɟ ɫɦɚɬɪɚ ɡɥɚɬɧɢɦ ɫɬɚɧɞɚɪɞɨɦ ɯɢɪɭɪɲɤɟ 

ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ ɢ ɤɚɨ ɝɪɚɮɬ ʁɟ ɩɪɟɩɨɡɧɚɬ ɨɞ ɫɬɪɚɧɟ ɤɚɪɞɢɨɯɢɪɭɪɝɚ ɤɚɨ 
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ɧɟʁɟɮɟɤɬɢɜɧɢʁɢ ɢ ɩɨɭɡɞɚɧɢʁɢ ɤɨɧɞɭɢɬ ɡɛɨɝ ɫɜɨʁɟ ɨɞɥɢɱɧɟ ɩɪɨɬɨɱɧɨɫɬɢ, ɦɚʃɟ ɢɧɰɢɞɟɧɰɟ 

ɧɟɠɟʂɟɧɢɯ ɟɮɟɤɚɬɚ ɢ ɩɨɜɟʄɚɧɨɝ ɩɪɟɠɢɜʂɚɜɚʃɚ ɡɚ ɩɚɰɢʁɟɧɬɚ (48). ȼɟʄɚ ɩɪɨɬɨɱɧɨɫɬ ɨɜɨɝ 

ɤɨɧɞɭɢɬɚ ɫɟ ɩɪɢɩɢɫɭʁɟ ɦɨɪɮɨɥɨɲɤɢɦ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚɦɚ ɡɢɞɚ, ʁɟɪ ɝɚ ʃɟɝɨɜɚ ɯɢɫɬɨɥɨɲɤɚ 

ɫɬɪɭɤɬɭɪɚ ɱɢɧɢ ɪɟɥɚɬɢɜɧɨ ɨɫɥɨɛɨђɟɧɢɦ ɨɞ ɚɬɟɪɨɫɤɥɟɪɨɡɟ ɢ ɢɧɬɢɦɚɥɧɟ ɯɢɩɟɪɩɥɚɡɢʁɟ (49). 

ɍɧɭɬɪɚɲʃɚ ɬɨɪɚɤɚɥɧɚ ɚɪɬɟɪɢʁɚ ɦɨɠɟ ɛɢɬɢ ɤɨɪɢɲʄɟɧɚ ɨɛɨɫɬɪɚɧɨ ɤɚɤɨ ɢɧ ɫɢɬɭ, ɬɚɤɨ ɢ ɤɚɨ 

ɫɥɨɛɨɞɧɢ ɝɪɚɮɬ, ɢɚɤɨ ɫɟ ɥɟɜɨɫɬɪɚɧɚ ɚɪɬɟɪɢʁɚ ɤɨɪɢɫɬɢ ɦɧɨɝɨ ʄɟɲʄɟ ɡɛɨɝ ɫɜɨʁɟ ɥɨɤɚɰɢʁɟ ɭ 

ɨɞɧɨɫɭ ɧɚ LAD (Left Anterior Descending artery) ɲɬɨ ɨɦɨɝɭʄɚɜɚ ɥɚɤɲɭ ɤɪɟɚɰɢʁɭ ɞɢɫɬɚɥɧɟ 

ɚɧɚɫɬɨɦɨɡɟ ɢ ɤɨɪɢɲʄɟʃɟ ɥɟɜɟ ɭɧɭɬɪɚɲʃɟ ɬɨɪɚɤɚɥɧɟ ɚɪɬɟɪɢʁɟ ɡɚ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɭ LAD 

ɨɫɬɚʁɟ ɛɟɡ ɩɪɟɦɰɚ ɭ ɯɢɪɭɪɲɤɨʁ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɢ ɦɢɨɤɚɪɞɚ (47). Ɇɨɠɟ ɛɢɬɢ ɩɪɟɩɚɪɢɫɚɧɚ 

ɪɚɡɥɢɱɢɬɢɦ ɯɢɪɭɪɲɤɢɦ ɬɟɯɧɢɤɚɦɚ, ɡɚ ɨɬɜɨɪɟɧɭ ɯɢɪɭɪɝɢʁɭ ɬɟ ɬɟɯɧɢɤɟ ɫɭ ɩɟɞɢɤɥɨɜɚɧɚ 

(ɋɥɢɤɚ 2.) ɢ ɬɟɯɧɢɤɚ ɫɤɟɥɟɬɨɧɢɡɚɰɢʁɟ. Ⱦɟɫɧɚ ɭɧɭɬɪɚɲʃɚ ɬɨɪɚɤɚɥɧɚ ɚɪɬɟɪɢʁɚ ɫɟ ɦɨɠɟ 

ɤɨɪɢɫɬɢɬɢ ɡɚ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɭ ɝɪɚɧɚ ɰɢɪɤɭɦɮɥɟɤɫɧɟ ɚɪɬɟɪɢʁɟ, ɦɟђɭɬɢɦ ɨɛɢɱɧɨ ɫɟ 

ɤɨɪɢɫɬɢ ɡɚ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɭ RCA (Right Coronary Artery) ɢɥɢ ʃɟɧɢɯ ɝɪɚɧɚ (PD ɢɥɢ PL) 

(50). Ɇɨɪɮɨɥɨɲɤɚ ɢɫɬɪɚɠɢɜɚʃɚ ɤɚɠɭ ɞɚ ɭɧɭɬɪɚɲʃɚ ɬɨɪɚɤɚɥɧɚ ɚɪɬɟɪɢʁɚ ɧɢʁɟ ɭɧɢɮɨɪɦɧɚ 

ɭ ɫɜɨʁɨʁ ɝɪɚђɢ ɰɟɥɢɦ ɫɜɨʁɢɦ ɬɨɤɨɦ, ɩɚ ʁɟ ɧɚ ɫɜɨɦ ɢɫɯɨɞɢɲɬɭ ɢ ɭ ɫɜɨɦ ɡɚɜɪɲɧɨɦ ɞɟɥɭ, 

ɧɟɤɨɥɢɤɨ cm ɩɪɟ ɪɚɱɜɚʃɚ ɧɚ ɫɜɨʁɟ ɬɟɪɦɢɧɚɥɧɟ ɝɪɚɧɟ a. musculophrenica ɢ a. epigastrica 

superior, ɦɢɭɫɤɭɥɚɪɧɨɝ ɬɢɩɚ ɢ ɫɤɥɨɧɚ ɫɩɚɡɦɭ, ɞɨɤ ʁɟ ɭ ɫɜɨɦ ɰɟɧɬɪɚɥɧɨɦ ɞɟɥɭ ɯɢɫɬɨɥɨɲɤɟ 

ɝɪɚђɟ ɚɪɬɟɪɢʁɟ ɟɥɚɫɬɢɱɧɨɝ ɬɢɩɚ ɲɬɨ ɜɟɪɨɜɚɬɧɨ ʁɟɞɚɧ ɨɞ ɝɥɚɜɧɢɯ ɮɚɤɬɨɪɚ ʃɟɧɢɯ 

ɩɨɡɢɬɢɜɧɢɯ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ (51). ɂɦɩɥɢɤɚɰɢʁɟ ɨɜɢɯ ɦɨɪɮɨɥɨɲɤɢɯ ɪɚɡɥɢɤɚ ɫɟ 

ɩɨɬɟɧɰɢʁɚɥɧɨ ɜɢɞɟ ɭ ɪɚɡɥɢɰɢ ɭ ɪɟɡɭɥɬɚɬɢɦɚ ɩɪɨɯɨɞɧɨɫɬɢ ɝɪɚɮɬɨɜɚ, ɩɪɢ ɬɨɦ ɬɪɟɛɚ ɪɟʄɢ 

ɞɚ ʁɟ ɫɭ ɪɚɡɥɢɤɟ ɭ ɩɪɨɬɨɱɧɨɫɬɢ ɪɚɡɥɢɱɢɬɢɯ ɚɪɬɟɪɢʁɫɤɢɯ ɝɪɚɮɬɨɜɚ ɜɟɪɨɜɚɬɧɨ 

ɦɭɥɬɢɮɚɤɬɨɪɢʁɚɥɧɟ ɢ ɧɟ ɪɟɛɚ ɢɯ ɩɪɢɩɢɫɢɜɚɬɢ ʁɟɞɧɨɦ ɮɚɤɬɨɪɭ (52).  

 Ⱦɭɠɢɧɚ ɨɜɨɝ ɤɨɧɞɭɢɬɚ ʁɟ ɨɞ 14-20 cm, ɚ ɞɢʁɚɦɟɬɚɪ ɥɭɦɟɧɚ ɜɚɪɢɪɚ ɩɪɨɤɫɢɦɚɥɧɨɝ 

ɞɟɥɚ ɜɚɪɢɪɚ ɨɞ 2.12-2.75 mm ɢ ɨɞ 1.03-1.75 mm ɭ ɞɢɫɬɚɥɧɨɦ ɫɟɝɦɟɧɬɭ (53). Ʉɨɦɩɚɪɚɬɢɜɧɟ 

ɫɬɭɞɢʁɟ ɥɟɜɟ ɢ ɞɟɫɧɟ ɭɧɭɬɪɚɲʃɟ ɬɨɪɚɤɚɥɧɟ ɚɪɬɟɪɢʁɟ ɫɭ ɩɨɤɚɡɚɥɟ ɡɚɧɟɦɚɪʂɢɜɭ ɪɚɡɥɢɤɭ ɭ 

ɞɢʁɚɦɟɬɪɭ ɞɜɟ ɚɪɬɟɪɢʁɟ ɭ ɤɨɪɢɫɬ ɥɟɜɟ, ɞɨɤ ɫɭ ɞɢʁɚɦɟɬɪɢ ɧɟɫɩɟɰɢɮɢɱɧɨɝ ɫɟɝɦɟɧɬɚ ɡɢɞɚ ɨɛɟ 

ɚɪɬɟɪɢʁɟ ɨɤɨ 350 µm (54). 

 Ʉɨɥɢɱɢɧɚ ɟɥɚɫɬɢɱɧɢɯ ɜɥɚɤɚɧɚ ɬɭɧɢɤɟ ɦɟɞɢʁɟ ɜɚɪɢɪɚ ɞɭɠ ɬɨɤɚ ɭɧɭɬɪɚɲʃɟ 

ɬɨɪɚɤɚɥɧɟ ɚɪɬɟɪɢʁɟ. Ɇɟɞɢʁɚɥɧɢ ɫɟɝɦɟɧɬ ɫɚɞɪɠɢ ɧɚʁɜɟʄɭ ɤɨɥɢɲɢɧɭ ɟɥɚɫɬɢɱɧɢɯ ɜɥɚɤɚɧɚ ɫɚ 

ɞɟɜɟɬ ɥɚɦɢɧɚɦ ɩɪɨɤɫɢɦɚɥɧɢ ɞɟɨ ɢɦɚ 6 ɥɚɦɢɧɚ, ɚ ɞɢɫɬɚɥɧɢ ɫɚɦɨ ɬɪɢ ɥɚɦɢɧɟ ɟɥɚɫɬɢɱɧɢɯ 

ɜɥɚɤɚɧɚ. Јɟɞɧɚ ɨɞ ɤɨɦɩɚɪɚɬɢɜɧɢɯ ɫɬɭɞɢʁɚ ʁɟ ɩɨɤɚɡɚɥɚ ɞɚ ɩɨɫɬɨʁɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɭ 

ɦɨɪɮɨɥɨɲɤɨʁ ɫɬɪɭɤɬɭɪɢ ɥɟɜɟ ɢ ɞɟɫɧɟ ɬɨɪɚɤɚɥɧɟ ɚɪɬɟɪɢʁɟ ɭ ɤɨɪɢɫɬ ɥɟɜɟ ɲɬɨ ɫɟ ɬɢɱɟ 

ɤɨɥɢɱɢɧɟ ɟɥɚɫɬɢɱɧɢɯ ɜɥɚɤɚɧɚ (55).  
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 ɍɧɭɬɪɚɲʃɚ ɬɨɪɚɤɚɥɧɚ ɚɬɪɟɪɢʁɚ ʁɟ ɯɢɫɬɨɥɨɲɤɢ ɚɪɬɟɪɢʁɚ ɟɥɚɫɬɢɱɧɨɝ ɬɢɩɚ ɲɬɨ 

ɦɨɠɟ ɞɚ ɨɛʁɚɫɧɢ ʃɟɧɨ ɢɡɜɪɫɧɨ ɬɪɚʁɚʃɟ ɭ ɜɪɟɦɟɧɭ, ʁɟɪ ɫɟ ɫɦɚɬɪɚ ɞɚ ɟɥɚɫɬɢɱɧɨɫɬ ɤɨɧɞɭɢɬɚ 

ɨɦɨɝɭʄɚɜɚ ɨɞɪɠɚɜɚʃɟ ʃɟɝɨɜɟ ɩɟɪɦɟɚɛɢɥɧɨɫɬɢ ɧɚ ɞɭɝɟ ɫɬɚɡɟ (56). ɂɧɬɢɦɚɥɧɢ ɫɥɨʁ ʁɟ 

ɬɚɧɚɤ, ɚ ɬɭɧɢɰɚ ɦɟɞɢɚ ʁɟ ɨɝɪɚɧɢɱɟɧɚ ɞɨɛɪɨ ɞɟɮɢɧɢɫɚɧɢɦ ɡɢɞɨɦ ɭɧɭɬɪɚɲʃɟ ɟɥɚɫɬɢɱɧɟ 

ɥɚɦɢɧɟ, ɬɭɧɢɰɚ ɦɟɞɢɚ ɢɦɚ ɞɜɚ ɩɨɞɫɥɨʁɚ, ɭɧɭɬɪɚɲʃɢ ɢ ɫɩɨʂɚɲʃɢ. ɍɧɭɬɪɚɲʃɢ ɫɥɨʁ ʁɟ 

ɦɭɫɤɭɥɚɪɚɧ, ɫɚɫɬɚɜʂɟɧ ɭɝɥɚɜɧɨɦ ɨɞ ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ ɫɚ ɩɚɪ ɟɥɚɫɬɢɱɧɢɯ ɜɥɚɤɚɧɚ 

ɤɨʁɚ ɧɢɫɭ ʁɚɫɧɨ ɮɨɪɦɢɪɚɧɚ. ȿɤɫɬɟɪɧɢ ɫɥɨʁ ʁɟ ɟɥɚɫɬɢɱɚɧ, ɫɚɫɬɚɜʂɟɧ ɭɝɚɜɧɨɦ ɨɞ ɞɨɛɪɨ 

ɞɟɮɢɧɢɫɚɧɢɯ ɟɥɚɫɬɢɱɧɢɯ ɜɥɚɤɚɧɚ ɫɚ ɩɚɪ ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ. Ʉɨɦɩɚɤɬɧɚ ɫɬɪɭɤɬɭɪɚ 

ɭɧɭɬɪɚɲʃɟ ɟɥɚɫɬɢɱɧɟ ɥɚɦɢɧɟ ɩɪɟɞɫɬɚɜʂɚ ɦɨɝɭʄɟ ɨɛʁɚɲʃɟʃɟ ɧɢɫɤɟ ɢɧɰɢɞɟɧɰɟ ɪɚɡɜɢʁɚʃɚ 

ɢɧɬɢɦɚɥɧɟ ɯɢɩɟɪɩɥɚɡɢʁɟ (51).  

ɉɪɨɬɨɱɧɨɫɬ ɭɧɭɬɪɚɲʃɟ ɬɨɪɚɤɚɥɧɟ ɚɪɬɟɪɢʁɟ ʁɟ ɫɭɩɟɪɢɨɪɧɚ ɭ ɨɞɧɨɫɭ ɧɚ ɫɜɟ ɨɫɬɚɥɟ 

ɤɨɧɞɭɢɬɟ ɤɨɪɢɲɱɟʃɟ ɭ ɤɨɪɨɧɚɪɧɨʁ ɯɢɪɭɪɝɢʁɢ. Ʌɟɜɚ ɭɧɭɬɪɚɲʃɚ ɬɨɪɚɤɚɥɧɚ ɚɪɬɟɪɢʁɚ ɤɚɞɚ 

ɫɟ ɚɧɚɫɬɨɦɨɡɢɪɚ ɫɚ LAD (Left Anterior Descending artery) ɢɦɚ ɩɪɨɥɚɡɧɨɫɬ ɢ ɞɨ 99% ɧɚɤɨɧ 

5 ɝɨɞɢɧɚ, 97% ɧɚɤɨɧ 10 ɝɨɞɢɧɚ, 90-95% ɧɚɤɨɧ 15 ɝɨɞɢɧɚ ɢ ɞɨ 90% ɧɚɤɨɧ 20 ɝɨɞɢɧɚ. Ʉɚɞɚ 

ɫɟ ɚɧɚɫɬɨɦɨɡɢɪɚ ɫɚ ɝɪɚɧɚɦɚ ɰɢɪɤɭɦɮɥɟɤɫɧɟ ɚɪɬɟɪɢʁɟ ɩɪɨɬɨɱɧɨɫɬ ɝɪɚɮɬɚ ʁɟ ɦɚɥɨ ɫɥɚɛɢʁɚ, 

ɧɚɤɨɧ 5 ɝɨɞɢɧɚ 97%, ɧɚɤɨɧ 8 92%, ɧɚɤɨɧ 10 ɝɨɞɢɧɚ 89% ɢ ɧɚɤɨɧ 15 91%. Ʉɚɞɚ ɫɟ 

ɚɧɚɫɬɨɦɨɡɢɪɚ ɫɚ RCA (Right Coronary Artery) ɩɪɨɬɨɱɧɨɫɬ ɭ ɜɪɟɦɟɧɭ ɨɩɚɞɚ ɧɚ 84% ɧɚɤɨɧ 

15 ɝɨɞɢɧɚ (50). Ⱦɟɫɧɚ ɭɧɭɬɪɚɲʃɚ ɬɨɪɚɤɚɥɧɚ ɚɪɬɟɪɢʁɚ ɢɦɚ ɩɪɨɬɨɱɧɨɫɬ ɨɞ 80-90% ɧɚɤɨɧ 

10 ɝɨɞɢɧɚ ɨɞ ɤɚɞɚ ʁɟ ɚɧɚɫɬɨɦɨɡɢɪɚɧɚ ɫɚ RCA (57).  

 

Ɋɚɞɢʁɚɥɧɚ ɚɪɬɟɪɢʁɚ 

 Ɋɚɞɢʁɚɥɧɚ ɚɪɬɟɪɢʁɚ ʁɟ ɩɪɜɢ ɩɭɬ ɭɩɨɬɪɟɛʂɟɧɚ ɤɚɨ ɤɨɧɞɭɢɬ ɭ ɤɨɪɨɧɚɪɧɨʁ ɯɢɪɭɪɝɢʁɢ 

ɨɞ ɫɬɪɚɧɟ Ʉɚɪɩɟɧɬɢʁɟɚ 1973. ɝɨɞɢɧɟ (50), ɢ ɬɪɟɧɭɬɧɨ ɫɟ ɫɦɚɬɪɚ ɞɪɭɝɢɦ ɝɪɚɮɬɨɦ ɢɡɛɨɪɚ, 

ɨɞɦɚɯ ɧɚɤɨɧ ɭɧɭɬɪɚɲʃɟ ɬɨɪɚɤɚɥɧɟ ɚɪɬɟɪɢʁɟ. ɉɨɫɥɟɞʃɢɯ ɝɨɞɢɧɚ ʁɟ ɨɜɚ ɚɪɬɟɪɢʁɚ ɫɬɟɤɥɚ 

ɩɨɩɭɥɚɪɧɨɫɬ ɤɚɨ ɝɪɚɮɬ ɭ ɤɨɪɨɧɚɪɧɨʁ ɯɢɪɭɪɝɢʁɢ ɡɛɨɝ ɫɜɨʁɢɯ ɦɧɨɝɨɛɪɨʁɧɢɯ ɦɨɪɮɨɥɨɲɤɢɯ 

ɢ ɯɢɪɭɪɲɤɢɯ ɩɪɟɞɧɨɫɬɢ ɭ ɨɞɧɨɫɭ ɧɚ ɞɪɭɝɟ ɝɪɚɮɬɨɜɟ (58). Ɉɫɨɛɢɧɟ ɤɨʁɟ ʁɟ ɱɢɧɟ 

ɫɜɟɫɬɪɚɧɢɦ ɝɪɚɮɬɨɦ ɫɭ ʃɟɧɚ ɞɨɜɨʂɧɚ ɞɭɠɢɧɚ ɡɚ ɫɜɚɤɭ ɤɨɪɨɧɚɪɧɭ ɚɪɬɟɪɢʁɭ, ɤɚɨ ɢ 

ɦɨɝɭʄɧɨɫɬ ɤɨɪɢɲʄɟʃɚ ɤɚɨ ɫɟɤɜɟɧɰɢʁɚɥɧɢ ɝɪɚɮɬ, ɞɟɛʂɢɧɚ ɡɢɞɚ ɤɨʁɚ ʁɟ ɱɢɧɢ ɩɨɝɨɞɧɨɦ ɡɚ 

ɦɚɧɢɩɭɥɚɰɢʁɭ ɢ ɤɪɟɢɪɚʃɟ ɚɧɚɫɬɨɦɨɡɚ, ɞɢʁɚɦɟɬɚɪ ɥɭɦɟɧɚ ɤɨʁɢ ʁɟ ɤɨɦɩɚɪɚɛɢɥɚɧ ɫɚ 

ɞɢʁɚɦɟɬɪɨɦ ɥɭɦɟɧɚ ɤɨɪɨɧɚɪɧɢɯ ɚɪɬɟɪɢʁɚ (58), ʃɟɧɚ ɩɪɢɥɚɝɨɞʂɢɜɨɫɬ ɩɨɜɢɲɟɧɨɦ 

ɚɪɬɟɪɢʁɫɤɨɦ ɩɪɢɬɢɫɤɭ, ʃɟɧɚ ɯɢɪɭɪɲɤɚ ɩɪɟɩɚɪɚɰɢʁɚ ʁɟ ɛɟɡɛɟɞɧɚ ɢ ɪɟɩɪɨɞɭɰɢɛɢɥɧɚ ɚ 

ɩɪɨɬɨɱɧɨɫɬ ɨɞɥɢɱɧɚ (59). ɋɚ ɞɪɭɝɟ ɫɬɪɚɧɟ, ɪɚɞɢʁɚɥɧɚ ɚɪɬɟɪɢʁɚ ɢɦɚ ɢ ɫɜɨʁɟ ɧɟɞɨɫɬɚɬɤɟ, 

ʁɟɞɚɧ ɨɞ ɛɢɬɧɢɯ ɩɨɫɥɟɞɢɰɚ ɞɟɛʂɢɧɟ ʃɟɧɟ ɬɭɧɢɰɟ ɦɟɞɢɟ ʁɟɫɬɟ ʃɟɧɚ ɫɤɥɨɧɨɫɬ ɭɥɚɫɤɚ ɭ 
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ɫɩɚɡɚɦ ɪɚɧɨ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨ ɧɚ ɲɬɚ ɫɟ ɦɨɠɟ ɭɬɢɰɚɬɢ ɮɚɪɦɚɤɨɥɨɲɤɢ (58,60). ɇɚʁɲɢɪɟ 

ɩɪɢɯɜɚʄɟɧ ɫɬɚɜ ʁɟɫɬɟ ɞɚ ʁɟ ɪɚɞɢʁɚɥɧɚ ɚɪɬɟɪɢʁɚ ɢɞɟɚɥɧɚ ɡɚ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɭ ɝɪɚɧɚ 

ɰɢɪɤɭɦɮɥɟɤɫɟ ɚɪɬɟɪɢʁɟ, ɝɞɟ ɧɢʁɟɞɧɚ ɨɞ ɭɧɭɬɪɚɲʃɢɯ ɬɨɪɚɤɚɥɧɢɯ ɚɪɬɟɪɢʁɚ ɧɟ ɦɨɠɟ ɫɬɢʄɢ 

ɢɧ ɫɢɬɭ (50). Ɍɚɤɨђɟ ɫɟ ɨɛɢɱɧɨ ɤɨɪɢɫɬɢ ɡɚ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɭ ɞɟɫɧɟ ɤɨɪɨɧɚɪɧɟ ɚɪɬɟɪɢʁɟ ɢ 

ʃɟɧɚ ɭɩɨɬɪɟɛɚ ɤɨɞ ɤɪɟɢɪɚʃɚ ɨɜɢɯ ɚɧɚɫɬɨɦɨɡɚ ʁɟ ɩɨɜɟɡɚɧɚ ɫɚ ɡɚɞɨɜɨʂɚɜɚʁɭʄɢɦ ɤɥɢɧɢɱɤɢɦ 

ɢ ɚɧɝɢɨɝɪɚɮɫɤɢɦ ɪɟɡɭɥɬɚɬɢɦɚ (61). Ɋɟђɟ ɫɟ ɤɨɪɢɫɬɢ ɡɚ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɭ ɅȺȾ ɢ 

ɞɢʁɚɝɨɧɚɥɧɢɯ ɚɪɬɟɪɢʁɚ (50).  

 Ʌɨɤɚɥɧɟ ɤɨɦɩɥɢɤɚɰɢʁɟ ɧɚ ɦɟɫɬɭ ɩɪɟɩɚɪɢɫɚʃɚ ɫɭ ɪɟɬɤɟ ɤɚɞɚ ɫɟ ɭɪɚɞɢ ɚɞɟɤɜɚɬɧɚ 

ɩɪɟɨɩɟɪɚɬɢɜɧɚ ɩɪɢɩɪɟɦɚ ɢ ɢɫɩɢɬɢɜɚʃɚ. ɋɟɧɡɨɪɧɢ ɧɟɭɪɨɥɨɲɤɢ ɩɨɪɟɦɟʄɚʁɢ ɫɭ ɪɟɬɤɢ, ɚ 

ɫɢɦɩɬɨɦɚɬɨɥɨɝɢʁɚ ɤɨʁɚ ɨɬɟɠɚɜɚ ɧɨɪɦɚɥɧɨ ɮɭɧɤɰɢɨɧɢɫɚʃɟ ɲɚɤɟ ʁɟ ɩɪɢɫɭɬɧɚ ɤɨɞ ɦɚʃɟ ɨɞ 

10% ɩɚɰɢʁɟɧɚɬɚ ɢ ɨɛɢɱɧɨ ɧɟɫɬɚʁɟ ɧɚɤɨɧ ɧɟɤɨɥɢɤɨ ɞɚɧɚ ɞɨ ɧɟɤɨɥɢɤɨ ɧɟɞɟʂɚ (50). ɇɚɤɨɧ 

ɢɫɤɨɪɢɲʄɚɜɚʃɚ ɪɚɞɢʁɚɥɧɟ ɚɪɬɟɪɢʁɟ ɤɚɨ ɝɪɚɮɬɚ, ɞɨɥɚɡɢ ɞɨ ʃɟɧɨɝ ɮɭɧɤɰɢɨɧɚɥɧɨɝ ɢ 

ɦɨɪɮɨɥɨɲɤɨɝ ɪɟɦɨɞɟɥɨɜɚʃɚ ɭ ɜɢɞɭ ɩɨɜɟʄɚʃɚ ɥɭɦɢɧɚɥɧɨɝ ɞɢʁɚɦɟɬɪɚ, ɫɦɚʃɟʃɚ ɞɟɛʂɢɧɟ 

ɦɭɫɤɭɥɚɪɧɨɝ ɫɥɨʁɚ ɭɡ ɬɪɚɧɫɮɨɪɦɚɰɢʁɭ ɚɪɬɟɪɢʁɟ ɢɡ ɱɢɫɬɨ ɦɭɫɤɭɥɚɪɧɨɝ ɭ ɚɪɬɟɪɢʁɭ 

ɤɨɦɛɢɧɨɜɚɧɨɝ ɟɥɚɫɬɢɱɧɨ-ɦɭɫɤɭɥɚɪɧɨɝ ɬɢɩɚ ɭɡ ɢɧɢɰɢʁɚɥɧɢ ɝɭɛɢɬɚɤ ɪɟɚɤɬɢɜɧɨɫɬɢ. Ɉɜɟ 

ɩɪɨɦɟɧɟ ʁɟ ɱɢɧɟ ʁɨɲ ɛɨʂɢɦ ɤɨɧɞɭɢɬɨɦ ɡɚ ɤɨɪɨɧɚɪɧɭ ɯɢɪɭɪɝɢʁɭ. Ƚɥɚɜɧɢ ɦɟɯɚɧɢɡɚɦ 

ɨɤɥɭɡɢʁɟ ɨɜɨɝ ɝɪɚɮɬɚ ɫɭ ɫɩɚɡɚɦ ɢɥɢ ɯɢɩɟɪɩɥɚɡɢʁɚ (58,62).  

 Ɋɟɡɭɥɬɚɬɢ ɪɚɡɧɢɯ ɦɨɪɮɨɥɨɲɤɢɯ ɢɫɩɢɬɢɜɚʃɚ ɪɚɞɢʁɚɥɧɟ ɚɪɬɟɪɢʁɟ ɫɭ ɩɨɤɚɡɚɥɢ ɞɚ ʁɟ 

ʃɟɧɚ ɩɪɨɫɟɱɧɚ ɞɭɠɢɧɚ 20-22.6 cm. ɂɫɩɢɬɢɜɚʃɚ ɞɢʁɚɦɟɬɪɚ ɥɭɦɟɧɚ ɫɭ ɩɨɤɚɡɚɥɚ ɩɪɨɫɟɱɧɭ 

ɜɪɟɞɧɨɫɬ ɨɞ 2-3 mm ɛɟɡ ɧɚɜɨђɟʃɚ ɫɩɟɰɢɮɢɱɧɨɝ ɞɟɥɚ ɭɡɨɪɤɨɜɚʃɚ. Ⱦɟɛʂɢɧɚ 

ɧɟɫɩɟɰɢɮɢɱɧɨɝ ɞɟɥɚ ɡɢɞɚ ɢɡ ɫɬɭɞɢʁɚ ʁɟ ɩɪɨɰɟʃɟɧɚ ɧɚ 254-529 µm (63).  

 ɏɢɫɬɨɥɨɲɤɚ ɝɪɚђɚ ɪɚɞɢʁɚɥɧɟ ɚɪɬɟɪɢʁɟ ɨɞɝɨɜɚɪɚ ɦɭɫɤɭɥɚɪɧɨɦ ɬɢɩɭ ɚɪɬɟɪɢʁɚ. ȵɟɧɚ 

ɢɧɬɢɦɚ ʁɟ ɬɚɧɤɚ ɫɚ ɥɚɝɨɦ ɞɨ ɭɦɟɪɟɧɨɦ ɯɢɩɟɪɩɥɚɡɢʁɨɦ, ɚ ɬɭɧɢɰɚ ɦɟɞɢɚ ɩɨɡɚɦɚɲɧɚ ɫɚ 

ɨɛɢʂɟɦ ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ. ȵɟɧɚ ɭɧɭɬɪɚɲʃɚ ɟɥɚɫɬɢɱɧɚ ɥɚɦɢɧɚ ʁɟ ɞɨɛɪɨɪɚɡɜɢʁɟɧɚ 

ɢ ɞɟɮɢɧɢɫɚɧɚ, ɢɚɤɨ ɧɟɤɚ ɢɫɬɪɚɠɢɜɚʃɚ ɧɚɜɨɞɟ ɩɨɫɬɨʁɚʃɟ ɦɧɨɝɨɛɪɨʁɧɢɯ ɮɟɧɟɫɬɪɚɰɢʁɚ, 

ɲɬɨ ɨɛʁɚɲʃɚɜɚ ʃɟɧɭ ɩɨɞɥɨɠɧɨɫɬ ɚɬɟɪɨɫɤɥɟɪɨɡɢ (54,64). ȵɟɧɢ vasa vasorum ɧɟ 

ɩɟɧɟɬɪɢɪɚʁɭ ɭ ɬɭɧɢɤɭ ɦɟɞɢʁɭ, ɲɬɨ ɩɪɚɤɬɢɱɧɨ ɡɧɚɱɢ ɞɚ ʁɨʁ ʁɟ ɞɨɜɨʂɧɨ ɫɧɚɛɞɟɜɚʃɟ ɤɪɜʂɭ 

ɢɡ ɥɭɦɟɧɚ, ɲɬɨ ʁɟ ɱɢɧɢ ɢɞɟɚɥɧɢɦ ɫɥɨɛɨɞɧɢɦ ɝɪɚɮɬɨɦ (61).   

 ɂɫɬɪɚɠɢɜɚʃɚ ɫɭ ɩɨɤɚɡɚɥɚ ɞɚ ɪɚɞɢʁɚɥɧɚ ɚɪɬɟɪɢʁɚ ɢɦɚ ɤɨɦɩɚɪɚɛɢɥɧɟ ɤɥɢɧɢɱɤɟ 

ɪɟɡɭɥɬɚɬɟ ɫɚ ɭɧɭɬɪɚɲʃɨɦ ɬɨɪɚɤɚɥɧɨɦ ɚɪɬɟɪɢʁɨɦ ɤɚɞɚ ɫɟ ɤɨɪɢɫɬɢ ɤɚɨ ɞɪɭɝɢ ɩɨ ɪɟɞɭ ɝɪɚɮɬ 

ɢ ɢɦɚ ɛɨʂɟ ɪɟɡɭɥɬɚɬɟ ɨɞ ɫɚɮɟɧɫɤɨɝ ɝɪɚɮɬɚ. ɇɚɤɨɧ ɩɪɜɟ ɝɨɞɢɧɟ 90-95% ɤɨɧɞɭɢɬɚ ʁɟ 

ɩɪɨɯɨɞɧɨ, ɧɚɤɨɧ ɬɪɢ ɝɨɞɢɧɟ 91%, ɧɚɤɨɧ ɩɟɬ 87-95%, ɚ ɧɚɤɨɧ ɞɟɫɟɬ ɝɨɞɢɧɚ 72-84% 

ɪɚɞɢʁɚɥɧɢɯ ɚɪɬɟɪɢʁɚ ʁɟ ɩɪɨɯɨɞɧɨ (58). 
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ɋɚɮɟɧɫɤɢ ɜɟɧɫɤɢ ɝɪɚɮɬ 

ȼɟɥɢɤɚ ɫɚɮɟɧɫɤɚ ɜɟɧɚ (Vena Saphena Magna) ʁɟ ɧɚʁɞɭɠɚ ɜɟɧɚ ɭ ʂɭɞɫɤɨɦ ɬɟɥɭ. 

ɉɪɢɩɚɞɚ ɫɢɫɬɟɦɭ ɩɨɜɪɲɧɢɯ ɜɟɧɚ ɞɨʃɢɯ ɟɤɫɬɪɟɦɢɬɟɬɚ. Ȼɚɲ ɤɚɨ ɢ ɞɪɭɝɟ ɜɟɧɟ ɭ ʂɭɞɫɤɨɦ 

ɬɟɥɭ, ɨɧɚ ɜɪɚʄɚ ɞɟɨɤɫɢɝɟɧɢɡɨɜɚɧɭ ɤɪɜ ɢɡ ɬɤɢɜɚ, ɭɥɢɜɚ ɫɟ ɭ ɫɢɫɬɟɦ ɞɭɛɨɤɢɯ ɜɟɧɚ ɢ ɜɪɚʄɚ 

ɫɟ ɭ ɞɟɫɧɨ ɫɪɰɟ. 

  Ɉɧɚ ɧɚɫɬɚʁɟ ɫɩɚʁɚʃɟ ɞɨɪɡɚɥɧɟ ɜɟɧɟ ɩɚɥɰɚ ɢ ɞɨɪɡɚɥɧɨɝ ɜɟɧɫɤɨɝ ɥɭɤɚ ɧɚ ɫɬɨɩɚɥɭ. 

ɉɪɨɥɚɡɢ ɫɚ ɩɪɟɞʃɟ ɫɬɪɚɧɟ ɦɟɞɢʁɚɥɧɨɝ ɦɚɥɟɨɥɭɫɚ ɢ ɭ ɫɜɨɦ ɞɚʂɟɦ ɬɨɤɭ ɫɟ ɧɚɥɚɡɢ ɫɚ 

ɭɧɭɬɪɚɲʃɟ ɫɬɪɚɧɟ ɩɨɬɤɨɥɟɧɢɰɟ  ɞɨɤ ɫɟ ɭ ɤɨɥɟɧɭ ɧɚɥɚɡɢ ɢɡɚ ɦɟɞɢʁɚɥɧɨɝ ɟɩɢɤɨɧɞɢɥɭɫɚ 

ɮɟɦɭɪɚ. ɍ ɞɚʂɟɦ ɬɨɤɭ ɫɟ ɧɚɥɚɡɢ ɫɚ ɭɧɭɬɪɚɲʃɟ ɫɬɪɚɧɟ ɛɭɬɢɧɟ. ɉɪɨɥɚɡɢ ɤɪɨɡ ɨɬɜɨɪ ɧɚ 

ɮɚɫɰɢʁɢ ɥɚɬɢ ɤɨʁɢ ɫɟ ɧɚɡɢɜɚ ɫɚɮɟɧɫɤɢ ɨɬɜɨɪ ɢ ɩɪɚɜɢ ɥɭɤ ɧɚ ɫɜɨɦ ɭɲʄɭ ɫɚ ɮɟɦɨɪɚɥɧɨɦ 

ɜɟɧɨɦ ɭ ɮɟɦɨɪɚɥɧɨɦ ɬɪɨɭɝɥɭ (m. sartorius, m. aductor longus, ɢɧɝɜɢɧɚɥɧɢ ɥɢɝɚɦɟɧɬ).  

ȵɢɯɨɜ ɫɩɨʁ ɫɟ ɧɚɡɢɜɚ ɫɚɮɟɧɨɮɟɦɨɪɚɥɧɚ ʁɭɧɤɰɢʁɚ. 

 ȵɟɧɟ ɩɪɢɬɨɤɟ ɫɭ ɦɚʃɟ ɩɨɜɪɲɧɟ ɜɟɧɟ ɱɥɚɧɤɚ ɢ ɫɬɨɩɚɥɚ ɤɚɨ ɲɬɨ ɫɭ: ɦɟɞɢʁɚɥɧɚ 

ɦɚɪɝɢɧɚɥɧɚ ɜɟɧɚ (ɞɪɟɧɢɪɚ ɩɥɚɧɬɭɦ ɫɬɨɩɚɥɚ), ɦɚɥɚ ɫɚɮɟɧɫɤɚ ɜɟɧɚ (ɨɜɟ ɞɜɟ ɜɟɧɟ ɢɦɚʁɭ 

ɦɧɨɲɬɜɨ ɦɟђɭɫɨɛɧɢɯ ɩɪɢɬɨɤɚ ɭ ɩɨɬɤɨɥɟɧɢɰɢ), ɩɟɪɮɨɪɚɬɨɪɢ (Dodd, Boyle ɢ Cocket). ɍ 

ɛɥɢɡɢɧɢ ɤɨɥɟɧɚ ɩɪɢɦɚ ɬɪɢ ɜɟɥɢɤɟ ɩɪɢɬɨɤɟ, ɭ ɛɭɬɢɧɢ  ɩɨɫɬɟɪɨɦɟɞɢʁɚɥɧɭ ɝɪɚɧɭ ɢɥɢ 

ɚɤɰɟɫɨɪɧɭ ɫɚɮɟɧɫɤɭ ɜɟɧɭ, ɚɧɬɟɪɨɥɚɬɟɪɚɥɧɭ ɢɥɢ ɩɪɟɞʃɭ ɮɟɦɨɪɚɥɧɭ ɤɭɬɚɧɭ ɝɪɚɧɭ ɢ 

ɩɟɪɢɢɧɝɜɢɧɚɥɧɨ ɫɭɩɟɪɮɢɰɢʁɚɥɧɭ ɟɩɢɝɚɫɬɪɢɱɧɭ ɜɟɧɭ, ɫɭɩɟɪɮɢɰɢʁɚɥɧɭ ɰɢɪɤɭɦɮɥɟɤɫɧɭ 

ɢɥɢʁɚɱɧɭ ɢ ɫɭɩɟɪɮɢɰɢʁɚɥɧɭ ɟɤɫɬɟɪɧɭ ɩɭɞɟɧɞɚɥɧɭ ɜɟɧɭ. Ɍɚɤɨђɟ ɢɦɚ ɤɨɧɟɤɰɢʁɭ ɫɚ 

ɩɨɩɥɢɬɟɚɥɧɨɦ ɜɟɧɨɦ ɩɪɟɤɨ ɩɟɪɮɨɪɚɬɨɪɚ (65). 

 Ɋɟɡɭɥɬɚɬɢ ʁɟɞɧɟ ɫɬɭɞɢʁɟ ɫɭ ɩɨɤɚɡɚɥɢ ɞɚ ʁɟ ʁɟɞɢɧɫɬɜɟɧɨ ɫɬɚɛɥɨ ɩɪɢɫɭɬɧɨ ɭ ɛɭɬɢɧɢ 

65% ɩɚɰɢʁɟɧɚɬɚ ɢ ɭ ɩɨɬɤɨɥɟɧɢɰɢ 45% ɩɚɰɢʁɟɧɚɬɚ. Ɉɫɬɚɬɚɤ ɩɚɰɢʁɟɧɚɬɚ ʁɟ ɢɦɚɨ ɜɚɪɢʁɚɧɬɟ 

ɞɜɨɫɬɪɭɤɨɝ ɫɢɫɬɟɦɚ. Ɉɞ 331 ɩɚɰɢʁɟɧɬɚ 249 (66.2%) ɫɭ ɛɢɥɢ ɦɭɲɤɨɝ ɩɨɥɚ, ɚ 112 (33.8%) 

ɠɟɧɫɤɨɝ. 162 ɩɚɰɢʁɟɧɬɚ (49%) ɫɭ ɛɢɥɢ ɞɢʁɚɛɟɬɢɱɚɪɢ, ɚ 199 ɩɭɲɚɱɢ (60%). ɉɪɨɫɟɤ ɝɨɞɢɧɚ 

ʁɟ 67 (34-98 ɝɨɞɢɧɚ) ɢ ɧɢɫɭ ɭɨɱɟɧɟ ɡɧɚɱɚʁɧɟ ɪɚɡɥɢɤɟ ɭ ɚɧɚɬɨɦɢʁɢ ɜɟɧɟ ɭ ɨɜɢɦ ɩɨɞɝɪɭɩɚɦɚ. 

ɂɫɩɢɬɢɜɚʃɟ ʁɟ ɜɪɲɟɧɨ ɮɥɟɛɨɝɪɚɮɫɤɢ (66).  

  ɂɡɜɟɲɬɚʁɢ ɜɟɥɢɤɢɯ ɪɟɝɢɫɬɚɪɚ ɧɚɦ ɝɨɜɨɪɟ ɞɚ ɫɟ ɦɭɥɬɢɩɥɢ ɚɪɬɟɪɢʁɫɤɢ ɝɪɚɮɬɨɜɢ 

ɤɨɪɢɫɬɟ ɤɨɞ 5-10% ɩɚɰɢʁɟɧɚɬɚ ɤɨʁɢ ɫɟ ɩɨɞɜɪɝɚɜɚʁɭ ɨɜɨʁ ɨɩɟɪɚɰɢʁɢ. Ⱦɚɤɥɟ, ɚɭɬɨɜɟɧɫɤɢ 

ɝɪɚɮɬ VSM (Vena Saphena Magna) ɢ ɞɚʂɟ ɨɫɬɚʁɟ ɟɫɟɧɰɢʁɚɥɧɢ ɤɨɧɞɭɢɬ ɡɚ ɨɝɪɨɦɧɭ ɜɟʄɢɧɭ 

CABG ɩɪɨɰɟɞɭɪɚ (67). 
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ɋɬɚɬɢɫɬɢɱɤɢ ɩɨɞɚɰɢ ɤɚɠɭ ɞɚ ʁɟ 2018. ɝɨɞɢɧɟ ɫɚɦɨ ɭ ɋȺȾ ɭɪɚђɟɧɨ ɨɤɨ 340000 

ɯɢɪɭɪɲɤɢɯ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɚ ɦɢɨɤɚɪɞɚ, ɭ ɝɨɞɢɧɚɦɚ ɧɚɤɨɧ 2018. Ȼɪɨʁ ɨɜɢɯ ɨɩɟɪɚɰɢʁɚ ʁɟ 

ɩɨɪɚɫɬɚɨ ɧɚ 400-500000. ɍ ȼɟɥɢɤɨʁ Ȼɪɢɬɚɧɢʁɢ ɫɟ ɛɪɨʁ ɨɜɢɯ ɩɪɨɰɟɞɭɪɚ ɩɪɨɰɟʃɭʁɟ ɧɚ 7-

10000 ɝɨɞɢɲʃɟ. ɍ ɧɚɲɨʁ ɡɟɦʂɢ ɫɟ ɭ 5 ɤɚɪɞɢɨɯɢɪɭɪɲɤɢɯ ɢɧɫɬɢɬɭɰɢʁɚ ɭɪɚɞɢ ɩɪɟɤɨ 4000 

ɨɜɚɤɜɢɯ ɩɪɢɦɚɪɧɢɯ ɨɩɟɪɚɰɢʁɚ ɝɨɞɢɲʃɟ. ɍɤɭɩɚɧ ɛɪɨʁ ɨɩɟɪɚɰɢʁɚ ɭ ɫɜɟɬɭ ɧɢʁɟ ɩɨɡɧɚɬ, ɚɥɢ 

ɛɢ ɜɪɥɨ ɥɚɤɨ ɦɨɝɚɨ ɞɚ ɩɪɟɜɚɡɢђɟ ɦɚɝɢɱɧɢ ɛɪɨʁ ɨɞ ɦɢɥɢɨɧ ɨɩɟɪɚɰɢʁɚ ɡɛɨɝ ɫɢɦɩɬɨɦɚɬɫɤɟ 

ɚɬɟɪɨɫɤɥɟɪɨɬɫɤɟ ɛɨɥɟɫɬɢ ɤɨɪɨɧɚɪɧɢɯ ɤɪɜɧɢɯ ɫɭɞɨɜɚ. Ⱥɤɨ ɭɡɦɟɦɨ ɭ ɨɛɡɢɪ ɩɪɟɬɯɨɞɧɢ 

ɩɨɞɚɬɚɤ ɞɚ ɫɟ ɬɟɤ 5-10% ɩɚɰɢʁɟɧɚɬɚ ɩɨɞɜɪɝɚɜɚʁɭ ɌАɊ (Total Arterial Revascularization) 

ɩɪɨɰɟɞɭɪɚɦɚ ɢ ɩɨɞɚɬɚɤ ɞɚ ʁɟ ɩɪɨɫɟɱɧɢ ɛɪɨʁ ɝɪɚɮɬɨɜɚ ɩɨ ɩɚɰɢʁɟɧɬɭ 3.1 (68) ɞɨɥɚɡɢɦɨ ɞɨ 

ɩɨɞɚɬɚɤɚ ɞɚ ɫɟ ɝɨɞɢɲʃɟ ɭɪɚɞɢ ɧɚʁɦɚʃɟ 1 500 000 ɛɚʁɩɚɫɟɜɚ ɜɟɥɢɤɨɦ ɫɚɮɟɧɫɤɨɦ ɜɟɧɨɦ, ɚ 

ɨɜɚʁ ɛɪɨʁ ʁɟ ɡɚɫɢɝɭɪɧɨ ɦɧɨɝɨ ɜɟʄɢ.  

Ɋɚɡɥɨɝ ɨɜɚɤɨ ɲɢɪɨɤɟ ɭɩɨɬɪɟɛɟ ɨɜɨɝ ɝɪɚɮɬɚ ʁɟ ʃɟɝɨɜɚ ɞɨɫɬɭɩɧɨɫɬ, ɥɚɤɨʄɚ 

ɩɪɟɩɚɪɚɰɢʁɟ ɢ ɥɚɤɨʄɚ ɦɚɧɢɩɭɥɚɰɢʁɟ ɡɚ ɜɪɟɦɟ ɫɚɦɟ ɨɩɟɪɚɰɢʁɟ. Ɍɚɤɨђɟ ɧɟ ɬɪɟɛɚ ɡɚɧɟɦɚɪɢɬɢ 

ʃɟɝɨɜɭ ɜɟɪɫɚɬɢɥɧɨɫɬ ɢ ɜɪɟɞɧɨɫɬ ɩɪɢ ɤɪɟɚɰɢʁɢ ɤɨɦɩɨɡɢɬɧɢɯ ɤɨɧɞɭɢɬɚ ɭ ɫɥɭɱɚʁɭ 

ɧɟɞɨɫɬɚɬɤɚ ɞɭɠɢɧɟ ɚɪɬɟɪɢʁɫɤɨɝ ɝɪɚɮɬɚ, ɤɚɨ ɢ ɦɨɝɭʄɧɨɫɬ ɤɨɪɢɲʄɟʃɚ ɤɚɨ ɩɚɬɰɯ-ɚ ɧɚ ɚɨɪɬɢ 

ɧɚ ɦɟɫɬɭ ɤɪɟɚɰɢʁɟ ɩɪɨɤɫɢɦɚɥɧɟ ɚɧɚɫɬɨɦɨɡɟ ɡɛɨɝ mismatch-ɚ ɢɡɦɟђɭ ɫɥɨɛɨɞɧɨɝ 

ɚɪɬɟɪɢʁɫɤɨɝ ɝɪɚɮɬɚ ɢ ɚɫɰɟɧɞɟɧɬɧɟ ɚɨɪɬɟ. ɉɚɬɟɧɬɧɨɫɬ ɝɪɚɮɬɚ ʁɟ ɜɪɥɨ ɜɚɠɧɚ, ɚɤɨ ɧɟ ɢ 

ɧɚʁɜɚɠɧɢʁɚ, ɞɟɬɟɪɦɢɧɚɧɬɚ ɞɭɝɨɬɪɚʁɧɢɯ ɤɥɢɧɢɱɤɢɯ ɪɟɡɭɥɬɚɬɚ ɧɚɤɨɧ ɯɢɪɭɪɲɤɟ 

ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ, ɚɥɢ ʁɟ ɬɚɤɨђɟ ɛɢɬɧɨ ɫɬɚʃɟ ɟɧɞɨɬɟɥɚ ɝɪɚɮɬɚ, ʁɟɪ ɫɟ ɢɩɚɤ ɪɚɞɢ 

ɨ ɛɢɨɥɨɲɤɨɦ ɦɚɬɟɪɢʁɚɥɭ ɥɭɦɟɧɚ 3-4 mm ɫɚ ɧɟ ɦɧɨɝɨ ɩɪɨɫɬɨɪɚ ɡɚ ɥɭɦɟɧ ɚɤɨ ɭɪɚɱɭɧɚɦɨ 

ɧɟɨɟɧɞɨɬɟɥɢɡɚɰɢʁɭ ɢ ɩɪɨɞɭɤɰɢʁɭ ȿɐɆ ɨɞ ɫɬɪɚɧɟ ɦɢɨɮɢɛɪɨɛɥɚɫɬɚ (69). 

ɋɚɮɟɧɫɤɚ ɜɟɧɚ ʁɟ ɤɨɧɞɭɢɬ ɤɨɪɢɲʄɟɧ ɭ ɩɪɜɨʁ ɜɟɥɢɤɨʁ ɫɟɪɢʁɢ ɤɨɪɨɧɚɪɧɟ ɯɢɪɭɪɝɢʁɟ 

ɢ, ɭɡ ɢɡɭɡɟɬɚɤ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ LAD (Left Anterior Descending artery), ɩɪɟɞɫɬɚɜʂɚ 

ɧɚʁɱɟɲʄɟ ɤɨɪɢɲʄɟɧɢ ɤɨɧɞɭɢɬ. (70). ɉɨɫɬɨʁɢ ɧɟɤɨɥɢɤɨ ɪɚɡɥɨɝɚ ɡɚ ɨɜɚɤɜɭ ɪɚɧɭ 

ɩɨɩɭɥɚɪɧɨɫɬ ɨɜɨɝ ɝɪɚɮɬɚ ɢ ɪɚɧɢ ɟɧɬɭɡɢʁɚɡɚɦ ɨɤɨ ʃɟɝɨɜɟ ɭɩɨɬɪɟɛɟ: ɡɛɨɝ ɫɜɨɝ ɪɟɥɚɬɢɜɧɨ 

ɜɟɥɢɤɨɝ ɞɢʁɚɦɟɬɪɚ ɢ ɞɨɫɬɭɩɧɨɫɬɢ ɨɞɝɨɜɚɪɚʁɭʄɟ ɞɭɠɢɧɟ ɝɪɚɮɬɚ, ɥɚɤɨʄɟ ɯɢɪɭɪɲɤɟ 

ɦɚɧɢɩɭɥɚɰɢʁɟ ɢ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɢɞɚ ɧɢʁɟ ɛɢɥɨ ɬɟɲɤɨ ɞɚ ɫɟ, ɭ ɨɞɫɭɫɬɜɭ ɩɨɞɚɬɚɤɚ ɨ 

ʃɟɝɨɜɨɦ ɬɪɚʁɚʃɭ, ɞɨɛɢʁɟ ɭɥɟɩɲɚɧɚ ɫɥɢɤɚ ɨɜɨɝ ɤɨɧɞɭɢɬɚ. ɉɨɫɬɨʁɢ ɜɢɲɟ ɬɟɯɧɢɤɚ 

ɯɢɪɭɪɲɤɟ ɩɪɟɩɚɪɚɰɢʁɟ ɜɟɥɢɤɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ. ɍ ɫɬɚɪɬɭ ɢɯ ɞɟɥɢɦɨ ɧɚ ɨɬɜɨɪɟɧɭ ɢ 

ɟɧɞɨɫɤɨɩɫɤɭ ɯɢɪɭɪɲɤɭ ɬɟɯɧɢɤɭ, ɚ ɨɬɜɨɪɟɧɚ ɯɢɪɭɪɲɤɚ ɬɟɯɧɢɤɚ ɦɨɠɟ ɛɢɬɢ ɤɥɚɫɢɱɧɚ 

(ɋɥɢɤɚ 5) ɢ ɭ ɩɨɫɥɟɞʃɟ ɜɪɟɦɟ ɫɜɟ ɩɨɩɭɥɚɪɧɢʁɚ no-touch ɬɟɯɧɢɤɚ.  Ɇɟђɭɬɢɦ, ʃɟɝɨɜɚ 

ɬɪɚʁɧɨɫɬ ɢ ɢɡɞɪɠʂɢɜɨɫɬ ɫɭ ɞɚɥɟɤɨ ɨɞ ɢɞɟɚɥɧɨɝ. Ƚɨɞɢɧɭ ɞɚɧɚ ɧɚɤɨɧ ɯɢɪɭɪɲɤɟ 

ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ 10-20% ɫɚɮɟɧɫɤɢɯ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ʁɟ ɜɚɧ ɮɭɧɤɰɢʁɟ (71). Ɉɞ ɩɪɜɟ ɞɨ 
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ɩɟɬɟ ɝɨɞɢɧɟ ɞɨɞɚɬɧɢɯ 5-10% ɝɪɚɮɬɨɜɚ ɛɭɞɟ ɨɤɥɭɞɢɪɚɧɨ, ɚ ɨɞ ɲɟɫɬɟ ɞɨ ɞɟɫɟɬɟ ɝɨɞɢɧɟ 

ɩɨɫɬɨɩɟɪɚɬɢɜɧɨ ɞɨɞɚɬɧɢɯ 20-25% ɝɪɚɮɬɨɜɚ ɛɭɞɟ ɢɡɛɚɱɟɧɨ ɢɡ ɫɬɪɨʁɚ (72). ɇɚɤɨɧ ɞɟɫɟɬɟ 

ɝɨɞɢɧɟ ɫɚɦɨ ɩɨɥɨɜɢɧɚ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ʁɟ ɩɪɨɥɚɡɧɚ, ɚ ɨɞ ɬɨɝ ɛɪɨʁɚ ɩɨɥɨɜɢɧɚ ɝɪɚɮɬɨɜɚ ʁɟ 

ɛɟɡ ɚɧɝɢɨɝɪɚɮɫɤɢ ɞɢʁɚɝɧɨɫɬɢɤɨɜɚɧɟ ɚɬɟɪɨɫɤɥɟɪɨɬɫɤɟ ɛɨɥɟɫɬɢ (73). Ɉɤɥɭɡɢʁɚ ɫɚɮɟɧɫɤɟ 

ɜɟɧɟ ɧɚɫɬɚɥɚ ɭ ɬɨɤɭ ɩɪɜɟ ɝɨɞɢɧɟ ɨɛɢɱɧɨ ɛɭɞɟ ɩɨɫɥɟɞɢɰɚ ɬɟɯɧɢɱɤɟ ɩɪɢɪɨɞɟ, ɬɪɨɦɛɨɡɟ 

ɝɪɚɮɬɚ ɭɫɥɟɞ ɩɨɜɢɲɟɧɨɝ ɩɟɪɢɮɟɪɧɨɝ ɨɬɩɨɪɚ ɢ ɢɧɬɢɦɚɥɧɟ ɯɢɩɟɪɩɥɚɡɢʁɟ. ɋɜɢ ɫɚɮɟɧɫɤɢ 

ɜɟɧɫɤɢ ɝɪɚɮɬɨɜɢ ɛɭɞɭ ɢɡɥɨɠɟɧɢ ɨɲɬɟʄɟʃɭ ɟɧɞɨɬɟɥɚ ɡɚ ɜɪɟɦɟ ɯɢɪɭɪɲɤɟ ɩɪɟɩɚɪɚɰɢʁɟ 

ɝɪɚɮɬɚ ɢ ɢɧɢɰɢʁɚɥɧɨɦ ɢɡɥɚɝɚʃɭ ɚɪɬɟɪɢʁɫɤɨɦ ɩɪɢɬɢɫɤɭ ɧɚɤɨɧ ɢɡɥɚɝɚʃɚ ɩɪɢɬɢɫɰɢɦɚ 

ɚɪɬɟɪɢʁɫɤɟ ɰɢɪɤɭɥɚɰɢʁɟ ɭ ɦɚʃɨʁ ɢɥɢ ɜɟʄɨʁ ɦɟɪɢ. Ɉɜɨ ɨɲɬɟʄɟʃɟ ɟɧɞɨɬɟɥɧɨɝ ɫɥɨʁɚ ʄɟɥɢʁɚ 

ɞɨɜɨɞɢ ɞɨ ɚɝɪɟɝɚɰɢʁɟ ɬɪɨɦɛɨɰɢɬɚ ɲɬɨ ɦɨɠɟ ɞɚ ɢɡɚɡɨɜɟ ɬɪɨɦɛɨɡɭ ɫɚɮɟɧɫɤɨɝ ɜɟɧɫɤɨɝ 

ɝɪɚɮɬɚ ɢ ɞɨɜɟɞɟ ɞɨ ɧɚɫɬɚɧɤɚ ɚɤɭɬɧɟ ɨɤɥɭɡɢʁɟ. Ⱥɞɯɟɪɢɪɚʃɟ ɬɪɨɦɛɨɰɢɬɚ ɧɚ ɩɨɜɪɲɢɧɭ 

ɟɧɞɨɬɟɥɧɨɝ ɫɥɨʁɚ ʄɟɥɢʁɚ ɫɟ ɬɚɤɨђɟ ɦɨɠɟ ɫɦɚɬɪɚɬɢ ɢɧɢɰɢʁɚɥɧɢɦ ɞɨɝɚђɚʁɟɦ ɭ ɩɪɨɰɟɫɭ 

ɪɚɡɜɨʁɚ ɢɧɬɢɦɚɥɧɟ ɯɢɩɟɪɩɥɚɡɢʁɟ. ɇɚɤɨɧ ɚɞɯɟɪɢɪɚʃɚ ɧɚ ɟɧɞɨɬɟɥɧɢ ɫɥɨʁ ʄɟɥɢʁɚ 

ɬɪɨɦɛɨɰɢɬɢ ɨɬɩɭɲɬɚʁɭ ɦɢɬɨɝɟɧɟ ɩɪɨɬɟɢɧɟ, ɤɨʁɢ ɫɬɢɦɭɥɢɲɭ ɝɥɚɬɤɨɦɢɲɢʄɧɟ ʄɟɥɢʁɟ ɢ 

ɢɡɚɡɢɜɚʁɭ ʃɢɯɨɜɭ ɦɢɝɪɚɰɢʁɭ ɩɪɟɦɚ ɥɭɦɟɧɭ ɢ ʃɢɯɨɜɭ ɬɪɚɧɫɮɨɪɦɚɰɢʁɭ ɭ ɫɟɤɪɟɬɨɪɧɢ ɬɢɩ 

ʄɟɥɢʁɚ ɲɬɨ ɞɨɜɨɞɢ ɞɨ ɢɧɬɢɦɚɥɧɟ ɩɪɨɥɢɮɟɪɚɰɢʁɟ ɢ ɧɚ ɯɢɩɟɪɩɥɚɡɢʁɟ ɢɧɬɢɦɟ (74). ɉɪɜɚ 

ɝɨɞɢɧɚ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨ ɩɪɟɞɫɬɚɜʂɚ ɩɪɟɤɪɟɬɧɢɰɭ ɭ ɮɢɡɢɨɥɨɲɤɢɦ ɩɪɨɰɟɫɢɦɚ, ɜɟʄ ɨɞ ɨɜɨɝ 

ɬɪɟɧɭɬɤɚ ɭ ɜɪɟɦɟɧɭ ɚɬɟɪɨɫɤɥɟɪɨɡɚ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɩɨɫɬɚʁɟ ɨɞɝɨɜɨɪɧɚ ɡɚ ʃɟɝɨɜɨ ɞɚʂɟ 

ɩɪɨɩɚɞɚʃɟ. ɂɧɬɪɚɦɭɪɚɥɧɟ ɬɪɨɦɛɧɟ ɦɚɫɟ ɢ ɢɧɬɢɦɚɥɧɚ ɯɢɩɟɪɩɥɚɡɢʁɚ ɩɪɟɞɫɬɚɜʂɚʁɭ ɪɚɧɟ 

ɮɚɡɟ ɫɬɟɪɨɫɤɥɟɪɨɡɟ ɫɚɮɟɧɫɤɨɝ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɱɢʁɟ ɬɪɚʁɚʃɟ ɭɦɧɨɝɨɦɟ ɡɚɰɢɫɢ ɨɞ ɤɨɪɟɤɰɢʁɟ 

ɮɚɤɬɨɪɚ ɪɢɡɢɤɚ ɛɨɥɟɫɧɢɤɚ (75). ȼɪɟɦɟɧɨɦ ɞɨɥɚɡɢ ɞɨ ɢɧɤɨɪɩɨɪɢɪɚʃɚ ɦɚɫɧɨʄɚ ɧɚ ɦɟɫɬɢɦɚ 

ɢɧɬɢɦɚɥɧɟ ɯɢɩɟɪɩɥɚɡɢʁɟ ɲɬɨ ɪɟɡɭɥɬɭʁɟ ɫɬɜɚɪɚʃɟɦ ɚɬɟɪɨɫɤɥɟɪɨɬɫɤɢɯ ɩɥɚɤɨɜɚ ɤɨʁɢ 

ɜɪɟɦɟɧɨɦ ɞɨɜɨɞɟ ɞɨ ɫɬɟɧɨɡɟ ɢ ɧɚ ɤɪɚʁɭ ɨɤɥɭɡɢʁɟ ɝɪɚɮɬɚ. Ɉɜɢ ɩɥɚɤɨɜɢ ɧɚɠɟɧɢ ɭɧɭɬɚɪ 

ɫɚɮɟɧɫɤɢɯ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɫɟ ɦɨɪɮɨɥɨɲɤɢ ɢ ɫɬɪɭɤɬɭɪɚɥɧɨ ɞɨɫɬɚ ɪɚɡɥɢɤɭʁɭ ɨɞ 

ɚɬɟɪɨɫɤɥɟɪɨɬɫɤɢɯ ɩɥɚɤɨɜɚ ɜɢђɟɧɢɯ ɭɧɭɬɚɪ ɤɨɪɨɧɚɪɢɯ ɚɪɬɟɪɢʁɚ (76).  

 ɂɡɭɡɟɬɧɨ ɛɢɬɚɧ ɮɚɤɬɨɪ ɡɚ ɩɚɬɟɧɬɧɨɫɬ ɝɪɚɮɬɚ ʁɟɫɬɟ ɤɨɪɨɧɚɪɧɢ ɤɪɜɧɢ ɫɭɞ ɤɨʁɢ ɫɟ 

ɪɟɜɚɫɤɭɥɚɪɢɡɭʁɟ. ɇɚʁɛɨʂɭ ɩɪɨɯɨɞɧɨɫɬ ɢɦɚʁɭ ɝɪɚɮɬɨɜɢ ɤɨʁɢɦɚ ɫɟ ɪɚɜɚɫɤɭɥɚɪɢɡɭʁɟ ɅȺȾ 

(Left Anterior Descending artery), ɭɦɟɪɟɧɭ ɩɪɨɯɨɞɧɨɫɬ ɢɦɚʁɭ ɜɟɧɫɤɢ ɝɪɚɮɬɨɜɢ ɡɚ 

ɞɢʁɚɝɨɧɚɥɧɭ ɚɪɬɟɪɢʁɭ, ɝɪɚɧɟ ɰɢɪɤɭɦɮɥɟɤɫɧɟ ɚɪɬɟɪɢʁɟ ɢ ɩɨɫɬɟɪɢɨɧɞɭ ɞɟɫɰɟɧɞɟɧɬɧɭ 

ɚɪɬɟɪɢʁɭ, ɞɨɤ ɜɟɧɫɤɢ ɝɪɚɮɬɨɜɢ ɩɨɫɬɚɜʂɟɧɢ ɧɚ ɩɨɡɢɰɢʁɭ ɝɥɚɜɧɨɝ ɫɬɚɛɥɚ ɢɦɚʁɭ ɧɚʁɫɥɚɛɢʁɭ 

ɩɪɨɯɨɞɧɨɫɬ (57). Ⱦɪɭɝɢ ɮɚɤɬɨɪɢ ɩɪɨɥɚɡɧɨɫɬɢ ɫɚɮɟɧɫɤɨɝ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɫɭ ɩɨɥ, ɝɨɞɢɧɟ 

ɩɚɰɢʁɟɧɬɚ, ɤɨɦɨɪɛɢɞɢɬɟɬɢ ɤɚɨ ɲɬɨ ɫɭ ɞɢʁɚɛɟɬɟɫ ɦɟɥɢɬɭɫ, ɯɪɨɧɢɱɧɚ ɛɭɛɪɟɠɧɚ 
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ɢɧɫɭɮɢɰɢʁɟɧɰɢʁɚ, ɚɪɟɪɢʁɫɤɚ ɯɢɩɟɪɬɟɧɡɢʁɚ ɢ ɞɢɫɥɢɩɢɞɟɦɢʁɚ. Ȼɨɥɟɫɧɢɰɢ ɠɟɧɫɤɨɝ ɩɨɥɚ, 

ɦɥɚђɢ ɛɨɥɟɫɧɢɰɢ ɢ ɨɧɢ ɫɚ ɞɢʁɚɛɟɬɟɫɨɦ ɢɦɚʁɭ ɦɚʃɟ ɬɪɚʁɚʃɟ ɫɚɮɟɧɫɤɨɝ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ (77)  

 ɉɪɢɥɢɤɨɦ ɩɪɨɰɟɧɟ ɩɚɬɟɧɬɧɨɫɬɢ ɫɚɮɟɧɫɤɨɝ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɫɚ ɜɢɲɟ ɞɢɫɬɚɥɧɢɯ 

ɚɧɚɫɬɨɦɨɡɚ (Y-graft, T-graft, infinity graft ɤɨɧɮɢɝɭɪɚɰɢʁɟ), ɬʁ. ɫɟɤɜɟɧɰɢɨɧɚɥɧɟ ɝɪɚɮɬɨɜɟ. 

ȼɟɪɭʁɟ ɫɟ ɞɚ ʁɟ ɫɟ ɧɚʁɛɨʂɚ ɩɪɨɬɨɱɧɨɫɬ ɫɟɤɜɟɧɰɢɨɧɚɥɧɢɯ ɝɪɚɮɬɨɜɚ ɩɨɫɬɢɠɟ ɤɪɟɢɪɚʃɟɦ 

ɩɨɫɥɟɞʃɟ ɞɢɫɬɚɥɧɟ ɚɧɚɫɬɨɦɨɡɟ ɧɚ ɞɢɫɬɚɥɧɨɦ ɤɨɪɢɬɭ ɤɨɪɨɧɚɪɧɟ ɚɪɬɟɪɢʁɟ ɫɚ ɧɚʁɛɨʂɢɦ 

runoff, ɞɨɤ ɫɟ ɤɨɪɨɧɚɪɧɟ ɚɪɬɟɪɢʁɟ ɦɚʃɟɝ ɥɭɦɟɧɚ ɚɧɚɫɬɨɦɨɡɢɪɚʁɭ ɩɪɨɤɫɢɦɚɥɧɢʁɟ 

ɚɧɚɫɬɨɦɨɡɢ ɫɚ ɚɫɰɟɧɞɟɧɬɧɨɦ ɚɨɪɬɨɦ ɧɟ ɛɢ ɥɢ ɫɟ ɧɚɩɪɚɜɢɥɚ ɲɬɨ ɜɟʄɚ ɫɥɢɱɧɨɫɬ ɫɚ 

ɚɪɬɟɪɢʁɫɤɢɦ ɫɬɚɛɥɨɦ ɢ ɝɪɚɧɚɦɚ ɭ ɰɢɪɤɭɥɚɰɢʁɢ. Ɉɜɚɤɜɚ ɬɟɯɧɢɤɚ ɨɫɢɝɭɪɚɜɚ ɧɚʁɜɟʄɭ 

ɩɪɨɬɨɱɧɨɫɬ ɤɪɨɡ ɝɪɚɮɬ ɢ ɫɚɦɢɦ ɬɢɦ ɨɫɢɝɭɪɚɜɚ ɩɪɨɬɨɱɧɨɫɬ ɝɪɚɮɬɚ. 

 

Ƚɪɚђɚ ɜɟɥɢɤɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ 

ȼɟɥɢɤɚ ɫɚɮɟɧɫɤɚ ɜɟɧɚ (v. saphena magna), ʁɟ ɧɚʁɜɟʄɚ ɩɨɜɪɲɢɧɫɤɚ ɜɟɧɚ ɞɨʃɢɯ 

ɟɤɫɬɪɟɦɢɬɟɬɚ, ɤɨʁɚ ɩɪɢɤɭɩʂɚ ɝɨɬɨɜɨ ɫɜɭ ɤɪɜ ɢɡ ɩɨɜɪɲɧɨɝ ɜɟɧɫɤɨɝ ɫɢɫɬɟɦɚ ɧɨɝɟ. Ɉɧɚ ɫɟ 

ɩɪɭɠɚ ɞɭɠ ɭɧɭɬɪɚɲʃɟ ɫɬɪɚɧɟ ɧɨɝɟ ɨɞ ɫɬɨɩɚɥɚ ɞɨ ɩɪɟɩɨɧɟ, ɝɞɟ ɫɟ ɭɥɢɜɚ ɭ ɮɟɦɨɪɚɥɧɭ ɜɟɧɭ. 

ɇɚɫɬɚʁɟ ɧɚ ɞɨɪɡɚɥɧɨʁ ɫɬɪɚɧɢ ɫɬɨɩɚɥɚ ɢɡ ɭɧɭɬɪɚɲʃɟɝ ɞɟɥɚ ɞɨɪɡɚɥɧɟ ɜɟɧɫɤɟ ɦɪɟɠɟ ɫɬɨɩɚɥɚ 

ɢ ɭɧɭɬɪɚɲʃɟ ɦɚɪɝɢɧɚɥɧɟ ɜɟɧɟ, ɚ ɡɚɜɪɲɚɜɚ ɫɟ ɭɥɢɜɚʃɟɦ ɭ ɮɟɦɨɪɚɥɧɭ ɜɟɧɭ, ɦɚɥɨ ɢɫɩɨɞ 

ɢɧɝɜɢɧɚɥɧɨɝ ɥɢɝɚɦɟɧɬɚ. ȼɟɥɢɤɚ ɫɚɮɟɧɫɤɚ ɜɟɧɚ ʁɟ ɧɚʁɞɟɛʂɟɝ ɡɢɞɚ ɭ ɪɟɝɢɨɧɭ, ɨɛɚɜɢʁɟɧɚ 

ɬɚɧɤɢɦ ɥɢɫɬɨɦ ɩɨɜɪɲɧɟ ɮɚɫɰɢʁɟ ɢ ɭɜɟɤ ʁɟ ɨɤɪɭɠɟɧɚ ɢɡɜɟɫɧɢɦ ɫɥɨʁɟɦ ɩɨɬɤɨɠɧɨɝ ɦɚɫɧɨɝ 

ɬɤɢɜɚ.  Ɉɜɚ ɜɟɧɚ ɢɦɚ ɨɤɨ ɞɜɚɧɚɟɫɬ ɩɚɪɢ ɡɚɥɢɫɬɚɤɚ ɩɪɟɦɚ ɫɜɨɦ ɥɭɦɟɧɭ ɢ ʁɟɞɚɧ ɫɬɚɥɧɢ 

ɡɚɥɢɫɬɚɤ ɧɚ ɭɲʄɭ ɭ ɮɟɦɨɪɚɥɧɭ ɜɟɧɭ (78). ɉɨɪɟɞ ʃɟɧɟ ɮɢɡɢɨɥɨɲɤɟ ɭɥɨɝɟ ɜɟɥɢɤɨɝ 

ɫɚɛɢɪɧɨɝ ɫɬɚɛɥɚ, ɡɚɯɜɚʂɭʁɭʄɢ ɛɪɨʁɧɢɦ ɚɧɚɫɬɨɦɨɡɚɦɚ ɤɨʁɟ ɫɩɚʁɚʁɭ ɩɨɜɪɲɧɟ ɫɚ ɞɭɛɨɤɢɦ 

ɜɟɧɚɦɚ ɧɨɝɟ, ɨɧɚ ɫɟ ɦɨɠɟ ɭ ɰɟɥɢɧɢ ɨɞɫɬɪɚɧɢɬɢ, ɛɟɡ ɲɬɟɬɟ ɩɨ ɤɪɜɨɬɨɤ, ɩɨɞ ɭɫɥɨɜɨɦ ɞɚ ɫɭ 

ɞɭɛɨɤɟ ɜɟɧɟ ɢɧɬɚɤɬɧɟ ɝɪɚђɟ ɢ ɮɭɧɤɰɢʁɟ.  

ȼɟɥɢɤɚ ɫɚɮɟɧɫɤɚ ɜɟɧɚ ʁɟ ɛɢɥɚ ɩɪɟɞɦɟɬ ɛɪɨʁɧɢɯ ɢɫɬɪɚɠɢɜɚʃɚ ɡɛɨɝ ɩɨɞɥɨɠɧɨɫɬɢ 

ɪɚɡɜɨʁɚ ɬɪɨɦɛɨɮɥɟɛɢɬɢɫɚ ɢɥɢ ɜɚɪɢɤɨɡɧɢɯ ɢɡɦɟɧɚ, (79) ɦɟђɭɬɢɦ ɩɨɫɟɛɧɨ ɡɛɨɝ ɩɨɝɨɞɧɨɫɬɢ 

ɫɜɨʁɟ ɤɨɧɫɬɢɬɭɰɢʁɟ ɡɚ ɭɩɨɬɪɟɛɭ ɭ ɫɜɨʁɫɬɜɭ ɝɪɚɮɬɨɜɚ (ɤɨɧɞɭɢɬɚ) ɩɪɢ ɢɡɜɨђɟʃɭ ɚɨɪɬɨ-

ɤɨɪɨɧɚɪɧɢɯ ɛɚʁɩɚɫɟɜɚ. Ɉɜɚ ɜɟɧɚ ʁɟ ɫɦɚɬɪɚɧɚ ɤɨɧɞɭɢɬɨɦ ɢɡɛɨɪɚ ɡɛɨɝ ɫɜɨʁɟ ɩɨɜɪɲɢɧɫɤɟ 

ɩɨɡɢɰɢʁɟ ɲɬɨ ʁɟ ɱɢɧɢ ɥɚɤɨ ɞɨɫɬɭɩɧɨɦ, ɩɨɝɨɞɧɚ ʁɟ ʁɟɪ ɞɭɛʂɢ ɤɪɜɧɢ ɫɭɞɨɜɢ ɨɞɪɠɚɜɚʁɭ 

ɤɪɜɧɢ ɩɪɨɬɨɤ ɧɚɤɨɧ ʃɟɧɨɝ ɭɤɥɚʃɚʃɚ, ɚ ʃɟɧɚ ɜɟɥɢɤɚ ɞɭɠɢɧɚ ɨɦɨɝɭʄɚɜɚ ɤɪɟɚɰɢʁɭ ɜɢɲɟ 

ɝɪɚɮɬɨɜɚ ɨɞ ʁɟɞɧɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ (80). 
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ȼɟɥɢɤɚ ɫɚɮɟɧɫɤɚ ɜɟɧɚ ɧɨɪɦɚɥɧɟ ɝɪɚђɟ ɡɢɞɚ, ɢɦɚ ɬɚɧɤɭ ɢɧɬɢɦɭ ɫɚɱɢʃɟɧɭ ɨɞ 

ɟɧɞɨɬɟɥɚ ɢ ɫɭɛɟɧɞɨɬɟɥɧɨɝ ɜɟɡɢɜɧɨɝ ɬɤɢɜɚ ɭ ɤɨɦɟ ɫɟ ɧɚɥɚɡɟ ɭɡɞɭɠɧɟ ɨɪɢʁɟɧɬɚɰɢʁɟ 

ɝɥɚɬɤɨɦɢɲɢʄɧɟ ʄɟɥɢʁɟ. ɂɡɦɟђɭ ɫɭɛɟɧɞɨɬɟɥɧɨɝ ɜɟɡɢɜɧɨɝ ɬɤɢɜɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɢ ɬɭɧɢɤɟ 

ɦɟɞɢʁɟ (ɫɪɟɞɢɲʃɟɝ ɫɥɨʁɚ), ɧɚɥɚɡɢ ɫɟ ɪɭɞɢɦɟɧɬɢɪɚɧɚ ɭɧɭɬɪɚɲʃɚ ɟɥɚɫɬɢɱɧɚ ɦɟɦɛɪɚɧɚ. 

Ɍɭɧɢɤɚ ɦɟɞɢʁɚ ʁɟ ɫɚɱɢʃɟɧɚ ɨɞ ɝɥɚɬɤɨɦɢɲɢʄɧɨɝ ɬɤɢɜɚ ɫɩɢɪɚɥɧɨ-ɰɢɪɤɭɥɚɪɧɟ ɨɪɢʁɟɧɬɚɰɢʁɟ 

ʄɟɥɢʁɚ ɢ ɩɪɨɦɟɧʂɢɜɨ ɡɚɫɬɭɩʂɟɧɨɝ ɟɤɫɬɪɚɰɟɥɭɥɚɪɧɨɝ ɦɚɬɪɢɤɫɚ ɫɚɱɢʃɟɧɨɝ ɨɞ ɭɫɤɢɯ 

ɫɧɨɩɨɜɚ ɤɨɥɚɝɟɧɢɯ ɜɥɚɤɚɧɚ. Ɍɭɧɢɤɚ ɟɤɫɬɟɪɧɚ (ɚɞɜɟɧɬɢɰɢʁɚ) ɫɟ ɫɚɫɬɨʁɢ ɨɞ ɪɚɫɬɪɟɫɢɬɨɝ 

ɜɟɡɢɜɧɨɝ ɬɤɢɜɚ ɫɚ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨ ɨɪɢʁɟɧɬɢɫɚɧɢɦ ɫɧɨɩɨɜɢɦɚ ɤɨɥɚɝɟɧɢɯ ɜɥɚɤɧɚ, ɦɚʃɢɦ 

ɭɞɟɥɨɦ ɟɥɚɫɬɢɱɧɢɯ ɜɥɚɤɚɧɚ ɢ ɩɨɫɟɞɭʁɟ ɭɡɞɭɠɧɨɝ ɩɪɨɫɬɢɪɚʃɚ, ɫɧɨɩɨɜɟ ɝɥɚɬɤɨɦɢɲɢʄɧɨɝ 

ɬɤɢɜɚ. Ɉɜɚ ɬɭɧɢɤɚ ɫɚɞɪɠɢ ɜɚɡɚ ɜɚɡɨɪɭɦ, ɥɢɦɮɧɟ ɫɭɞɨɜɟ ɢ ɧɟɪɜɧɚ ɜɥɚɤɧɚ. ɋɩɨʂɚɲʃɚ 

ɟɥɚɫɬɢɱɧɚ ɦɟɦɛɪɚɧɚ, ɫɚɱɢʃɟɧɚ ɨɞ ɜɢɲɟ ɤɨɧɰɟɧɬɪɢɱɧɢɯ ɫɥɨʁɟɜɚ ɞɢɫɤɨɧɬɢɧɭɢɪɚɧɢɯ 

ɟɥɚɫɬɢɱɧɢɯ ɥɚɦɟɥɚ, ɧɚɥɚɡɢ ɫɟ ɢɡɦɟђɭ ɬɭɧɢɤɟ ɦɟɞɢʁɟ ɢ ɚɞɜɟɧɬɢɰɢʁɟ (81). Ɇɟђɭɬɢɦ, ɨɜɚʁ 

ɦɨɞɟɥ ɧɨɪɦɚɥɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢʁɟ ɡɢɞɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɩɨɤɚɡɚɨ ɫɟ ɤɚɨ ɩɪɚɜɚ 

ɪɟɬɤɨɫɬ ɭ ɭɡɨɪɰɢɦɚ ɜɟɧɚ ɤɨʁɟ ɫɟ ɤɨɪɢɫɬɟ ɡɚ ɩɨɬɪɟɛɟ ɤɚɪɞɢɨɯɢɪɭɪɲɤɢɯ ɢɧɬɟɪɜɟɧɰɢʁɚ, ɚ 

ɩɪɟɬɯɨɞɧɟ ɫɬɭɞɢʁɟ ɫɭ ɩɨɤɚɡɚɥɟ ɞɚ  ɩɨɫɬɨʁɟ ɡɧɚɱɚʁɧɟ ɫɬɪɭɤɬɭɪɧɟ ɜɚɪɢʁɚɰɢʁɟ ɭ ɝɪɚђɢ ɡɢɞɚ 

ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɦɟђɭ ʂɭɞɢɦɚ (78,81). 

 

Ɇɨɪɮɨɥɨɝɢʁɚ ɢ ɮɢɡɢɨɥɨɝɢʁɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ 

ɋɬɪɭɤɬɭɪɚ ɧɨɪɦɚɥɧɨɝ ɜɟɧɫɤɨɝ ɡɢɞɚ ʁɟ ɫɥɢɱɧɚ ɫɬɪɭɤɬɭɪɢ ɚɪɬɟɪɢʁɫɤɨɝ ʁɟɪ ɫɟ ɨɛɚ 

ɤɪɜɧɚ ɫɭɞɚ ɫɚɫɬɨʁɟ ɨɞ ɬɪɢ ɞɢɫɬɢɧɤɬɢɜɧɚ ɫɥɨʁɚ: ɢɧɬɢɦɟ, ɦɟɞɢʁɟ ɢ ɚɞɜɟɧɬɢɰɢʁɟ. Ɉɜɢ ɫɥɨʁɟɜɢ 

ɫɭ ɪɚɡɞɜɨʁɟɧɢ ɢɧɬɟɪɧɢɦ ɢ ɟɤɫɬɟɪɧɢɦ ɟɥɚɫɬɢɱɧɢɦ ɫɥɨʁɟɦ. Ɇɟђɭɬɢɦ, ʄɟɥɢʁɫɤɟ ɢ ɮɢɛɪɨɡɧɟ 

ɤɨɦɩɨɧɟɧɬɟ ɜɟɧɟ ɫɭ ɭ ɡɧɚɬɧɨ ɦɚʃɟɦ ɛɪɨʁɭ ɧɟɝɨ ɲɬɨ ʁɟ ɬɨ ɫɥɭɱɚʁ ɤɨɞ ɚɪɬɟɪɢʁɚ, ɧɚɪɨɱɢɬɨ ɭ 

ɫɥɨʁɭ ɦɟɞɢʁɟ ɢ ɟɤɫɬɟɪɧɨɦ ɟɥɚɫɬɢɱɧɨɦ ɫɥɨʁɭ, ɲɬɨ ɱɢɧɢ ɡɢɞ ɜɟɧɟ ɬɚʃɢɦ ɨɞ ɡɢɞɚ ɚɪɬɟɪɢʁɟ 

ɤɨɦɩɚɪɚɛɢɥɧɟ ɚɧɚɬɨɦɢʁɟ. Ephrin-B4 ɡɧɚɱɚʁɧɨ ɞɨɩɪɢɧɨɫɢ ɨɜɨʁ ɪɚɡɥɢɰɢ ɭ ɞɟɛʂɢɧɢ ɡɢɞɚ ʁɟɪ 

ɫɦɚʃɭʁɟ ɪɟɝɪɭɬɚɰɢʁɭ ʄɟɥɢʁɚ, ʄɟɥɢʁɫɤɭ ɩɪɨɥɢɮɟɪɚɰɢʁɭ ȿɊɄ ɞɟɮɨɫɮɨɪɢɥɚɰɢʁɨɦ ɢ ɞɟɛʂɢɧɭ 

ɡɢɞɚ ɜɟɧɟ ɭ ɡɪɟɥɨɦ ɬɤɢɜɭ (82). 

Ȼɢɨɥɨɝɢʁɚ ɢ ɟɦɛɪɢɨɥɨɝɢʁɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ 

 ɉɪɢɥɚɝɨђɚɜɚʃɟ ɚɭɬɨɥɨɝɧɢɯ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɞɭɝɨ ʁɟ ɛɢɥɨ ɩɪɟɞɦɟɬ ɢɧɬɟɪɟɫɨɜɚʃɚ 

ɡɛɨɝ ɫɥɢɱɧɢɯ ɮɢɡɢɨɥɨɲɤɢɯ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢ ɤɥɢɧɢɱɤɢɯ ɩɨɫɥɟɞɢɰɚ ɭ ɨɞɧɨɫɭ ɧɚ ɨɞɝɨɜɨɪ 

ɧɚ ɨɲɬɟʄɟʃɟ ɚɪɬɟɪɢʁɚ. ɇɟɤɚɞɚ ɫɟ ɲɢɪɨɤɨ ɜɟɪɨɜɚɥɨ ɞɚ ɫɭ ʃɢɯɨɜɢ ɦɟɯɚɧɢɡɦɢ ɢɞɟɧɬɢɱɧɢ. 

ɑɚɤ ʁɟ ɢ ɬɟɪɦɢɧ "ɧɟɨɢɧɬɢɦɚɥɧɚ ɯɢɩɟɪɩɥɚɡɢʁɚ", ɤɨʁɢ ʁɟ ɨɛɢɱɧɨ ɩɨɜɟɡɚɧ ɫɚ ɩɚɬɨɥɨɲɤɢɦ 



23 
 

ɪɟɦɨɞɟɥɨɜɚʃɟɦ ɚɪɬɟɪɢʁɚ, ɩɪɨɲɢɪɟɧ ɤɚɤɨ ɛɢ ɨɩɢɫɚɨ ɩɪɟɤɨɦɟɪɧɨ ɪɟɦɨɞɟɥɨɜɚʃɟ ɜɟɧɫɤɢɯ 

ɝɪɚɮɬɨɜɚ. Ɉɜɚ ɨɩɚɠɚʃɚ ɫɭ ɞɨɜɟɥɚ ɞɨ ɩɪɢɦɟɧɟ ɬɪɟɧɭɬɧɢɯ ɬɟɪɚɩɢʁɫɤɢɯ ɦɟɪɚ ɧɚɤɨɧ 

ɯɢɪɭɪɲɤɨɝ ɡɚɯɜɚɬɚ ɤɨʁɟ ɨɛɭɯɜɚɬɚʁɭ ɚɭɬɨɥɨɝɧɟ ɜɟɧɫɤɟ ɝɪɚɮɬɨɜɟ, ɤɨʁɢ ɩɨɤɚɡɭʁɭ 

ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ ɫɥɢɱɧɟ ɨɧɢɦɚ ɤɨʁɟ ɫɟ ʁɚɜʂɚʁɭ ɭ ɨɛɨʂɟʃɢɦɚ ɚɪɬɟɪɢʁɫɤɢɯ ɤɪɜɧɢɯ ɫɭɞɨɜɚ. 

ȼɟɪɨɜɚɬɧɨ ʁɟ ɞɚ ɫɟ ɩɪɢɥɚɝɨɞʁɚɜɚʃɟ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɪɚɡɥɢɤɭʁɟ ɨɞ ɩɪɨɰɟɫɚ ɪɟɦɨɞɟɥɨɜɚʃɚ 

ɡɢɞɨɜɚ ɚɪɬɟɪɢʁɫɤɢɯ ɤɪɜɧɢɯ ɫɭɞɨɜɚ ɡɛɨɝ ɫɩɟɰɢɮɢɱɧɢɯ ɦɨɥɟɤɭɥɚɪɧɢɯ ɦɟɯɚɧɢɡɚɦɚ 

ɭɤʂɭɱɟɧɢɯ ɭ ɨɜɚʁ ɩɪɨɰɟɫ. Ɋɚɡɭɦɟɜɚʃɟ ɞɟɬɚʂɚ ɩɪɢɥɚɝɨɞʁɚɜɚʃɚ ɚɭɬɨɥɨɝɧɢɯ ɜɟɧɫɤɢɯ 

ɝɪɚɮɬɨɜɚ ɢɦɚ ɤʂɭɱɧɢ ɡɧɚɱɚʁ ɭ ɨɛɥɚɫɬɢ ɜɚɫɤɭɥɚɪɧɟ ɯɢɪɭɪɝɢʁɟ. ɉɨɱɟɬɧɨ ɫɟ ɫɦɚɬɪɚɥɨ ɞɚ ʁɟ 

ɨɞɝɨɜɨɪ ɧɚ ɭɝɪɚɞʃɭ ɚɭɬɨɥɨɝɧɨɝ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɫɭɲɬɢɧɫɤɢ ɢɫɬɢ ɤɚɨ ɢ ɨɞɝɨɜɨɪ ɧɚ ɭɝɪɚɞʃɭ 

ɚɪɬɟɪɢʁɚ. Ɉɜɚ ɫɥɢɱɧɨɫɬ ʁɟ ɞɨɜɟɥɚ ɞɨ ɩɪɟɭɡɢɦɚʃɚ ɬɟɪɦɢɧɨɥɨɝɢʁɟ ɢ ɬɟɪɚɩɢʁɫɤɢɯ ɫɬɪɚɬɟɝɢʁɚ 

ɩɨɡɚʁɦʂɟɧɢɯ ɢɡ ɩɪɨɭɱɚɜɚʃɚ ɨɛɨʂɟʃɚ ɚɪɬɟɪɢʁɚ. ɇɚ ɩɪɢɦɟɪ, ɬɟɪɦɢɧ "ɧɟɨɢɧɬɢɦɚɥɧɚ 

ɯɢɩɟɪɩɥɚɡɢʁɚ" ɫɟ ɤɨɪɢɫɬɢɨ ɞɚ ɛɢ ɫɟ ɨɩɢɫɚɨ ɧɟɧɨɪɦɚɥɚɧ ɪɚɫɬ ɬɤɢɜɚ ɭɧɭɬɚɪ ɜɟɧɫɤɢɯ 

ɝɪɚɮɬɨɜɚ, ɭɩɨɪɟђɭʁɭʄɢ ɝɚ ɫɚ ɫɥɢɱɧɢɦ ɩɪɨɰɟɫɢɦɚ ɭ ɚɪɬɟɪɢʁɚɦɚ. Ɇɟђɭɬɢɦ, ɤɚɤɨ ɫɭ 

ɢɫɬɪɚɠɢɜɚʃɚ ɧɚɩɪɟɞɨɜɚɥɚ, ɩɨɫɬɚɥɨ ʁɟ ɨɱɢɝɥɟɞɧɨ ɞɚ ɫɟ ɦɨɥɟɤɭɥɚɪɧɢ ɦɟɯɚɧɢɡɦɢ ɤɨʁɢ ɫɬɨʁɟ 

ɢɡɚ ɩɪɢɥɚɝɨɞʁɚɜɚʃɚ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɡɧɚɬɧɨ ɪɚɡɥɢɤɭʁɭ ɨɞ ɨɧɢɯ ɨɞɝɨɜɨɪɧɢɯ ɡɚ 

ɪɟɦɨɞɟɥɢɪɚʃɟ ɡɢɞɨɜɚ ɚɪɬɟɪɢʁɫɤɢɯ ɤɪɜɧɢɯ ɫɭɞɨɜɚ. Ɉɜɚ ɪɚɡɥɢɤɚ ɢɦɚ ɜɚɠɧɟ ɤɥɢɧɢɱɤɟ 

ɢɦɩɥɢɤɚɰɢʁɟ. ɍɤɚɡɭʁɟ ɧɚ ɬɨ ɞɚ ɬɟɪɚɩɢʁɫɤɟ ɫɬɪɚɬɟɝɢʁɟ ɬɪɟɛɚ ɩɪɢɥɚɝɨɞɢɬɢ ɫɩɟɰɢɮɢɱɧɢɦ 

ɤɚɪɚɤɬɟɪɢɫɬɢɤɚɦɚ ɢ ɡɚɯɬɟɜɢɦɚ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɤɚɤɨ ɛɢ ɫɟ ɨɩɬɢɦɢɡɨɜɚɥɢ ɞɭɝɨɪɨɱɧɢ 

ɭɫɩɟɯ ɢ ɫɦɚʃɢɥɟ ɤɨɦɩɥɢɤɚɰɢʁɟ. ɂɫɬɨɪɢʁɫɤɨ ɭɜɟɪɟʃɟ ɭ ʁɟɞɢɧɫɬɜɟɧ ɦɟɯɚɧɢɡɚɦ 

ɩɪɢɥɚɝɨɞʁɚɜɚʃɚ ɚɭɬɨɥɨɝɧɢɯ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɢ ɨɞɝɨɜɨɪɚ ɧɚ ɨɲɬɟʄɟʃɟ ɚɪɬɟɪɢʁɚ ɢɡɚɡɜɚɧɨ 

ʁɟ ɪɚɫɬɭʄɢɦ ɧɚɭɱɧɢɦ ɞɨɤɚɡɢɦɚ. Ɉɜɨ ɩɪɢɡɧɚɜɚʃɟ ɦɨɥɟɤɭɥɚɪɧɢɯ ɪɚɡɥɢɤɚ ɞɨɜɟɥɨ ʁɟ ɞɨ 

ɩɪɟɰɢɡɧɢʁɢɯ ɢ ɩɪɢɥɚɝɨђɟɧɢʁɢɯ ɩɪɢɫɬɭɩɚ ɯɢɪɭɪɲɤɢɦ ɡɚɯɜɚɬɢɦɚ ɫɚ ɜɟɧɫɤɢɦ ɝɪɚɮɬɨɜɢɦɚ, 

ɲɬɨ ʁɟ ɧɚ ɤɪɚʁɭ ɩɨɛɨʂɲɚɥɨ ɢɫɯɨɞɟ ɩɚɰɢʁɟɧɚɬɚ ɢ ɟɮɢɤɚɫɧɨɫɬ ɬɟɪɚɩɢʁɫɤɢɯ ɢɧɬɟɪɜɟɧɰɢʁɚ. 

(83) 

ɋɜɟ ɞɨ ɨɬɤɪɢʄɚ ɤʂɭɱɧɨɝ ɬɪɚɧɫɤɪɢɩɰɢɨɧɨɝ ɮɚɤɬɨɪɚ COUP-TFII ɭ ɟɦɛɪɢɨɥɨɲɤɨɦ 

ɪɚɡɜɨʁɭ ɜɟɧɚ 2005. ɝɨɞɢɧɟ, ɩɨɫɬɨʁɚɥɨ ʁɟ ɨɩɲɬɟ ɦɢɲʂɟʃɟ ɞɚ ʁɟ ɜɟɧɚ ɬɟɦɟʂɧɨ ɜɚɫɤɭɥɚɪɧɨ 

ɫɬɚʃɟ ɨɞ ɤɨʁɟɝ ɫɟ ɪɚɡɜɢʁɚʁɭ ɧɟɞɢɮɟɪɟɧɰɢɪɚɧɚ ɜɚɫɤɭɥɚɪɧɚ ɬɤɢɜɚ. Ɋɚɡɥɨɝ ɡɚ ɨɜɭ 

ɩɪɟɬɩɨɫɬɚɜɤɭ ɛɢɨ ʁɟ ɬɚʁ ɲɬɨ ɬɤɢɜɨ ɡɢɞɚ ɜɟɧɚ ɧɢʁɟ ɨɛɢɥɨɜɚɥɨ ɫɩɟɰɢɮɢɱɧɢɦ ɜɚɫɤɭɥɚɪɧɢɦ 

ɦɚɪɤɟɪɢɦɚ. ɍ ɬɨ ɜɪɟɦɟ, ɛɢɥɨ ʁɟ ɩɨɡɧɚɬɨ ɞɚ ɭ ɩɪɨɰɟɫɭ ɫɩɟɰɢɮɢɤɚɰɢʁɟ ɪɚɡɜɨʁɚ ɤɪɜɧɢɯ 

ɫɭɞɨɜɚ ɟɦɛɪɢɨɧɚ, ɤɚɫɤɚɞɚ ɫɢɝɧɚɥɚ Sonic Hedgehog (SHH) ɢ Vascular Endothelial Growth 

Factor (VEGF), ɩɪɢɫɭɬɧɚ ɭ ɟɧɞɨɬɟɥɧɢɦ ʄɟɥɢʁɚɦɚ ɚɪɬɟɪɢʁɚ, ɩɨɤɪɟʄɟ Delta-Notch ɤɚɫɤɚɞɭ 

ɫɢɝɧɚɥɢɡɚɰɢʁɟ. Ɉɜɚ ɤɚɫɤɚɞɚ ɞɚʂɟ ɢɧɢɰɢɪɚ ɟɤɫɩɪɟɫɢʁɭ Ephrin-B2, ɤɨʁɚ ʁɟ ɤɚɪɚɤɬɟɪɢɫɬɢɱɧɚ 
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ɡɚ ʄɟɥɢʁɟ ɚɪɬɟɪɢʁɫɤɨɝ ɟɧɞɨɬɟɥɚ, ɞɨɤ ɫɭɡɛɢʁɚ ɟɤɫɩɪɟɫɢʁɭ Ephrin-B4, ɩɨɡɧɚɬɨɝ ɦɚɪɤɟɪɚ 

ɜɟɧɫɤɨɝ ɟɧɞɨɬɟɥɚ. 

Ɇɟђɭɬɢɦ, ɨɜɨʁ ɤɚɫɤɚɞɢ ɚɤɬɢɜɧɨ ɫɭɩɪɨɬɫɬɚɜʂɚ COUP-TFII ɬɨɤɨɦ ɪɚɡɜɨʁɚ ɜɟɧɚ, ɲɬɨ 

ɢɦɚ ɡɚ ɩɨɫɥɟɞɢɰɭ ɢɧɯɢɛɢɰɢʁɭ ɪɚɡɜɨʁɚ VEGF ɪɟɰɟɩɬɨɪɚ ɭ ɪɚɧɢɦ ɮɚɡɚɦɚ ɪɚɡɜɨʁɚ ɜɟɧɚ. Ɉɜɚ 

ɛɥɨɤɚɞɚ ɨɧɟɦɨɝɭʄɚɜɚ ɚɤɬɢɜɚɰɢʁɭ Delta-Notch ɤɚɫɤɚɞɟ ɢ ɫɩɪɟɱɚɜɚ ɟɤɫɩɪɟɫɢʁɭ Ephrin-B2 ɭ 

ɟɧɞɨɬɟɥɭ ɜɟɧɚ, ɢɫɬɨɜɪɟɦɟɧɨ ɩɨɜɟʄɚɜɚʁɭʄɢ ɟɤɫɩɪɟɫɢʁɭ Ephrin-B4. Ɉɜɢ ɫɥɨɠɟɧɢ ɦɟɯɚɧɢɡɦɢ 

ɭɤɚɡɭʁɭ ɧɚ ɬɨ ɞɚ ɪɚɡɜɨʁ ɜɚɫɤɭɥɚɪɧɢɯ ɫɬɪɭɤɬɭɪɚ ɡɚɜɢɫɢ ɧɟ ɫɚɦɨ ɨɞ ɮɚɤɬɨɪɚ ɨɤɨɥɢɧɟ, ɜɟʄ ɢ 

ɨɞ ɫɩɟɰɢɮɢɱɧɢɯ ɦɨɥɟɤɭɥɚɪɧɢɯ ɦɟɯɚɧɢɡɚɦɚ. 

Ɉɬɤɪɢʄɟ ɭɥɨɝɟ COUP-TFII ɭ ɨɜɨɦ ɩɪɨɰɟɫɭ ɩɪɟɞɫɬɚɜʂɚ ɤʂɭɱɧɭ ɩɪɟɤɪɟɬɧɢɰɭ ɭ 

ɧɚɲɟɦ ɪɚɡɭɦɟɜɚʃɭ ɪɚɡɜɨʁɚ ɜɚɫɤɭɥɚɪɧɢɯ ɫɢɫɬɟɦɚ. Ɉɧɨ ɧɚɦ ɨɦɨɝɭʄɚɜɚ ɞɚ ɩɪɟɩɨɡɧɚɦɨ ɤɚɤɨ 

ɦɨɥɟɤɭɥɚɪɧɢ ɮɚɤɬɨɪɢ ɩɨɩɭɬ COUP-TFII ɢɝɪɚʁɭ ɩɪɟɫɭɞɧɭ ɭɥɨɝɭ ɭ ɭɫɦɟɪɚɜɚʃɭ ɫɭɞɛɢɧɟ 

ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ ɢ ɨɞɪɟђɢɜɚʃɭ ɞɚ ɥɢ ʄɟ ɩɨɫɬɚɬɢ ɞɟɨ ɚɪɬɟɪɢʁɫɤɨɝ ɢɥɢ ɜɟɧɫɤɨɝ ɫɢɫɬɟɦɚ. 

Ɉɜɨ ɫɚɡɧɚʃɟ ɢɦɚ ɞɭɛɨɤɟ ɢɦɩɥɢɤɚɰɢʁɟ ɧɟ ɫɚɦɨ ɡɚ ɪɚɡɭɦɟɜɚʃɟ ɟɦɛɪɢɨɥɨɲɤɨɝ ɪɚɡɜɨʁɚ, ɜɟʄ 

ɢ ɡɚ ɪɚɡɜɨʁ ɧɨɜɢɯ ɬɟɪɚɩɢʁɫɤɢɯ ɩɪɢɫɬɭɩɚ ɜɚɫɤɭɥɚɪɧɢɦ ɛɨɥɟɫɬɢɦɚ ɢ ɪɟɝɟɧɟɪɚɬɢɜɧɨʁ 

ɦɟɞɢɰɢɧɢ (84). 

Јɟɞɧɚ ɫɬɪɭɤɬɭɪɚ ɞɢɫɬɢɧɤɬɢɜɧɨ ɪɚɡɥɢɤɭʁɟ ɜɟɧɫɤɢ ɨɞ ɚɪɬɟɪɢʁɫɤɨɝ ɤɪɜɧɨɝ ɫɭɞɚ: 

ɜɚɥɜɭɥɚ. ȵɟɧɚ ɮɭɧɤɰɢʁɚ ʁɟ ɨɫɢɝɭɪɚɜɚʃɟ ʁɟɞɧɨɫɦɟɪɧɨɝ ɩɪɨɬɨɤɚ ɤɪɜɢ ɭ ɜɟɧɫɤɨɦ ɫɢɫɬɟɦɭ, 

ɦɟђɭɬɢɦ, ʃɟɧɨ ɩɪɢɫɭɫɬɜɨ ɞɨɩɪɢɧɨɫɢ ɢɦɩɟɞɚɧɰɢ ɥɚɦɢɧɚɪɧɨɝ ɬɨɤɚ ɤɪɨɡ ɜɟɧɭ, ɭ ʁɨɲ ɜɟʄɨʁ 

ɤɚɞɚ ʁɟ ɭ ɩɢɬɚʃɭ ɜɟɧɫɤɢ ɝɪɚɮɬ ɫɚ ɜɟʄɢɦ ɩɪɨɬɨɤɨɦ ɢ ɩɪɢɬɢɫɤɨɦ ɚɪɬɟɪɢʁɫɤɟ ɰɢɪɤɭɥɚɰɢʁɟ. 

Ɉɜɚ ɧɚɬɢɜɧɚ ɫɦɟɬʃɚ ɩɪɨɬɨɤɭ ɭ ɤɪɜɧɨɦ ɫɭɞɭ ɤɨʁɢ ʁɟ ɰɢɥɢɧɞɪɢɱɧɨɝ ɨɛɥɢɤɚ ɦɨɠɟ ɞɚ ɢɡɚɡɨɜɟ 

ɡɧɚɱɚʁɧɟ ɬɭɪɛɭɥɟɧɰɢʁɟ ɭ ɩɪɨɬɨɤɭ ɤɪɜɢ ɲɬɨ ʁɟ ɩɨɡɧɚɬɢ ɭɡɪɨɤ ɨɲɬɟʄɟʃɚ ɜɚɫɤɭɥɚɪɧɨɝ 

ɟɧɞɨɬɟɥɚ ɢ ɫɦɚɬɪɚ ɫɟ ɦɟɯɚɧɢɡɦɨɦ ɧɚɫɬɚɧɤɚ ɢɧɬɢɦɚɥɧɟ ɯɢɩɟɪɩɥɚɡɢʁɟ ɭ ɚɭɬɨɜɟɧɫɤɢɦ 

ɝɪɚɮɬɨɜɢɦɚ (85). ɍ ɫɜɨʁɢɦ ɧɨɪɦɚɥɧɢɦ ɮɢɡɢɨɥɨɲɤɢɦ ɭɫɥɨɜɢɦɚ, ɚɧɚɬɨɦɫɤɚ ɫɬɪɭɤɬɭɪɚ 

ɜɟɧɚ ɩɪɨɥɚɡɢ ɤɪɨɡ ɤɨɧɫɬɚɧɬɧɭ ɚɞɚɩɬɚɰɢʁɭ ɩɪɨɬɨɤɭ ɢ ɜɨɥɭɦɟɧɭ. Ʉɨɦɩɥɢʁɚɧɬɧɨɫɬ ɬɚɧɤɨɝ 

ɡɢɞɚ ɜɟɧɚ ɩɨɞɪɠɚɜɚ ɨɜɨ ɮɥɟɤɫɢɛɢɥɧɨ ɩɪɢɥɚɝɨђɚɜɚʃɟ ɜɚɪɢʁɚɛɢɥɧɨʁ ɤɨɥɢɱɢɧɢ ɜɟɧɫɤɟ 

ɤɪɜɢ. ȿɦɩɢɪɢʁɫɤɢ ɫɟ ɡɚɩɚɠɚ ɞɚ ɫɟ ɜɟɧɚ ɩɪɢɥɚɝɨђɚɜɚ ɧɨɜɨɧɚɫɬɚɥɢɦ ɩɪɨɦɟɧɚɦɚ ɭ ʃɟɧɨɦ 

ɡɢɞɭ ɤɚɞɚ ɫɟ ɧɚђɟ ɭ ɭɥɨɡɢ ɚɭɬɨɜɟɧɫɤɨɝ ɝɪɚɮɬɚ, Ⱥȼ ɮɢɫɬɭɥɟ ɢɥɢ ɫɚɦɨ ɜɚɪɢɤɨɡɧɟ ɜɟɧɟ. 

 Ƚɥɚɜɧɟ ɰɟɥɭɥɚɪɧɟ ɤɨɦɩɨɧɟɧɬɟ ɜɟɧɫɤɨɝ ɡɢɞɚ ɭ ɫɬɚʃɭ ɦɢɪɨɜɚʃɚ ɫɭ ɟɧɞɨɬɟɥɧɟ ʄɟɥɢʁɟ 

ɢ ɝɥɚɬɤɨɦɢɲɢʄɧɟ ʄɟɥɢʁɟ. ȶɟɥɢʁɟ ɟɧɞɨɬɟɥɚ ɮɨɪɦɢɪɚʁɭ ʁɟɞɚɧ ɪɚɜɧɢ ɫɥɨʁ ʄɟɥɢʁɚ ɫɚ ɥɭɦɟɧɫɤɟ 

ɫɬɪɚɧɟ ɭɧɭɬɪɚɲʃɟ ɟɥɚɫɬɢɱɧɟ ɦɟɦɛɪɚɧɟ ɢ ɢɝɪɚʁɭ ɤʂɭɱɧɭ ɭɥɨɝɭ ɭ ɢɧɬɟɝɪɢɬɟɬɭ ɢ ɮɭɧɤɰɢʁɢ 

ɡɢɞɚ ɜɟɧɟ. Ɂɞɪɚɜɟ ʄɟɥɢʁɟ ɟɧɞɨɬɟɥɚ ɥɭɱɟ ɜɚɡɨɪɟɥɚɤɫɢɪɚʁɭʄɟ ɩɪɨɫɬɚɝɥɚɧɞɢɧɟ (PGI2 ) ɤɚɨ ɢ 

ɚɡɨɬ ɨɤɫɢɞ (NO). ɉɪɨɫɬɚɝɥɚɧɞɢɧɟ ɩɪɨɢɡɜɨɞɟ ɭɝɥɚɜɧɨɦ ɰɢɤɥɨɨɤɫɢɝɟɧɚɡɟ, ɚ NO-ɫɢɧɬɟɬɚɡɟ 

(NOS) ɢ ɪɚɞɟ ɡɚʁɟɞɧɨ ɧɚ ɩɪɟɜɟɧɰɢʁɢ ɚɤɬɢɜɚɰɢʁɟ, ɚɞɯɟɡɢʁɟ ɢ ɚɝɪɟɝɚɰɢʁɟ ɬɪɨɦɛɨɰɢɬɚ. NO ʁɟ 
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ɬɚɤɨђɟ ɩɨɡɧɚɬ ɤɚɨ ɧɟɝɚɬɢɜɧɢ ɤɨɧɞɭɤɬɨɪ ɟɤɫɩɪɟɫɢʁɟ ɯɟɦɢʁɫɤɢʁɯ ɦɟɞɢʁɚɬɨɪɚ ɫɟɤɪɟɰɢʁɟ ɢ 

ɢɧɯɥɚɦɚɬɨɪɧɢɯ ʄɟɥɢʁɫɤɢɯ ɚɞɯɟɡɢɨɧɢɯ ɦɨɥɟɤɭɥɚ ICAM-1 ɢ VCAM-1 (86). Ɉɜɟ ɮɢɡɢɨɥɨɲɤɟ 

ɮɭɧɤɰɢʁɟ ʄɟɥɢʁɚ ɟɧɞɨɬɟɥɚ ɫɭ ɜɪɥɨ ɛɢɬɧɟ ɭ ɢɧɢɰɢʁɚɥɧɨɦ ɫɭɩɪɨɬɫɬɚɜʂɚʃɭ ɮɨɪɦɢɪɚʃɚ 

ɧɟɨɢɧɬɢɦɚɥɧɟ ɯɢɩɟɪɩɥɚɡɢʁɟ ɚɭɬɨɜɟɧɫɤɨɝ ɝɪɚɮɬɚ.  

Ƚɥɚɬɤɨɦɢɲɢʄɧɟ ʄɟɥɢʁɟ ɬɚɤɨђɟ ɢɝɪɚʁɭ ɜɚɠɧɭ ɭɥɨɝɭ ɭ ɯɨɦɟɨɫɬɚɡɢ ɡɢɞɚ ɤɪɜɧɨɝ ɫɭɞɚ. 

ɂɧɬɟɪɚɤɰɢʁɚ ɢɡɦɟђɭ ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ ɢ ɟɤɫɬɪɚɰɟɥɭɥɚɪɧɨɝ ɦɚɬɪɢɤɫɚ ɩɪɨɦɨɜɢɲɟ 

ɫɬɚʃɟ ɦɢɪɨɜɚʃɚ ɝɯɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ  ɭɡ ɩɨɦɨʄ TGF-β, ɯɟɩɚɪɢɧɚ ɢ ɯɟɩɚɪɢɧɭ 

ɫɥɢɱɧɢɯ ɦɨɥɟɤɭɥɚ. TGF-β ɧɟɝɚɬɢɜɧɨ ɪɟɝɭɥɢɲɟ ɦɢɬɨɝɟɧɟɡɭ ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ, 

ɫɬɚɛɢɥɢɡɭʁɟ ɟɤɫɬɪɚɰɟɥɭɥɚɪɧɢ ɦɚɬɪɢɤɫ ɤɨʁɢ ɞɟɥɭʁɟ ɤɚɨ ɡɢɞ ɩɪɨɬɢɜ ɦɢɝɪɚɰɢʁɟ 

ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ.  ɏɟɩɚɪɢɧ ɧɟɭɬɪɚɥɢɲɚ ɮɚɤɬɨɪ ɪɚɫɬɚ ɮɢɛɪɨɛɥɚɫɬɚ (FGF) ɢ 

ɫɦɚʃɭʁɟ ɩɪɨɥɢɮɟɪɚɰɢʁɭ ʄɟɥɢʁɚ (87) ɲɬɨ ɭɤɚɡɭʁɟ ɧɚ ɚɤɬɢɜɧɨ ɨɞɪɠɚɜɚʃɟ ɫɬɚʃɚ ɦɢɪɨɜɚʃɚ 

ɨɞ ɫɬɪɚɧɟ ɟɧɞɨɝɟɧɢɯ ɦɨɥɟɤɭɥɚ. ɇɨɪɦɚɥɧɢ ɡɢɞ ɤɚɪɚɤɬɟɪɢɲɟ ɧɢɡɚɤ ɧɢɜɨ ɚɩɨɩɬɨɡɟ ɢ 

ɩɪɨɥɢɮɟɪɚɰɢʁɟ ʄɟɥɢʁɚ ɲɬɨ ɦɨɠɟ ɞɚ ɭɬɢɱɟ ɩɨɜɨʂɧɨ ɧɚ ɢɧɬɟɝɪɢɬɟɬ ɡɢɞɚ ɜɟɧɟ ɭɢ ʃɟɝɨɜɢɦ 

ɮɢɡɢɨɥɨɲɤɢɦ ɭɫɥɨɜɢɦɚ, ɦɟђɭɬɢɦ, ɧɚɤɨɧ ɨɲɬɟʄɟʃɚ ɡɢɞɚ ɢɥɢ ɧɚɤɨɧ ɩɪɨɦɟɧɟ ɭ ɩɪɨɬɨɤɭ, 

ɤɪɜɧɢ ɫɭɞɨɜɢ ɦɨɝɭ ɞɚ ɩɨɜɟʄɚʁɭ ɧɢɜɨ ɩɪɨɥɢɮɟɪɚɰɢʁɟ ɢ ɚɩɨɩɬɨɡɟ, ɪɟɚɝɭʁɭʄɢ ɧɚ ɫɬɢɦɭɥɭɫ. 
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ɏɢɩɨɬɟɡɚ 

Ɉɞɪɠɚɜɚʃɟ ɞɭɝɨɬɪɚʁɧɟ ɩɪɨɯɨɞɧɨɫɬɢ ɝɪɚɮɬɨɜɚ ʁɟɫɬɟ ʁɟɞɚɧ ɨɞ ɨɫɧɨɜɧɢɯ ɰɢʂɟɜɚ 

ɤɨɪɨɧɚɪɧɟ ɯɢɪɭɪɝɢʁɟ. Ɉɤɥɭɡɢʁɚ ɝɪɚɮɬɨɜɚ ɩɪɟɞɫɬɚɜʂɚ ɫɥɨɠɟɧ ɩɪɨɰɟɫ ɤɨʁɢ ɫɟ ɦɨɠɟ ʁɚɜɢɬɢ 

ɤɨɞ ɦɧɨɝɢɯ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ. ɂɚɤɨ ɫɭ ɢɧɬɢɦɚɥɧɚ ɯɢɩɟɪɩɥɚɡɢʁɚ ɢ ɦɚʃɟ ɫɭɠɟʃɚ ɝɪɚɮɬɨɜɚ 

ɱɟɫɬɢ ɭ ɝɨɞɢɧɚɦɚ ɧɚɤɨɧ ɨɩɟɪɚɰɢʁɟ, ɝɥɚɜɧɢ ɭɡɪɨɰɢ ɪɚɧɟ ɢ ɞɭɝɨɪɨɱɧɟ ɨɤɥɭɡɢʁɟ ɫɭ ʁɨɲ ɭɜɟɤ 

ɫɥɚɛɨ ɫɯɜɚʄɟɧɢ. 

Ɉɤɥɭɡɢʁɚ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɧɟ ɩɪɟɞɫɬɚɜʂɚ ɞɨɜɨʂɧɨ ɪɟɬɤɭ ɩɨʁɚɜɭ ɭ ɤɨɪɨɧɚɪɧɨʁ 

ɯɢɪɭɪɝɢʁɢ ɢ ɦɨɠɟ ɢɦɚɬɢ ɨɡɛɢʂɧɟ ɩɨɫɥɟɞɢɰɟ ɩɨ ɩɚɰɢʁɟɧɬɟ. Ɇɟɯɚɧɢɱɤɚ ɬɪɚɭɦɚ, 

ɩɨɪɟɦɟʄɚʁɢ ɟɧɞɨɬɟɥɚ, ɬɪɨɦɛɨɡɚ, ɢɧɬɢɦɚɥɧɚ ɯɢɩɟɪɩɥɚɡɢʁɚ, ɜɚɡɨɫɩɚɡɚɦ ɢ ɨɤɫɢɞɚɬɢɜɧɢ 

ɫɬɪɟɫ ɫɭ ɪɚɡɥɢɱɢɬɢ ɮɚɤɬɨɪɢ ɩɨɜɟɡɚɧɢ ɫɚ ɨɤɥɭɡɢʁɨɦ ɝɪɚɮɬɨɜɚ. Ɇɨɪɮɨɥɨɲɤɟ ɢ 

ɮɭɧɤɰɢɨɧɚɥɧɟ ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɢɝɪɚʁɭ ɤʂɭɱɧɭ ɭɥɨɝɭ ɭ ʃɢɯɨɜɨʁ 

ɮɭɧɤɰɢɨɧɚɥɧɨɫɬɢ ɢɥɢ ɞɢɫɮɭɧɤɰɢʁɢ, ɚ ɬɚɤɨђɟ ɫɭ ɜɚɠɧɟ ɢ ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ ɤɨɪɨɧɚɪɧɢɯ 

ɚɪɬɟɪɢʁɚ ɤɨʁɟ ɫɟ ɩɨɜɟɡɭʁɭ ɫ ɝɪɚɮɬɨɜɢɦɚ, ɭɤʂɭɱɭʁɭʄɢ ɫɬɟɩɟɧ ɫɭɠɟʃɚ, ɩɪɟɱɧɢɤ ɥɭɦɟɧɚ, 

ɩɪɢɫɭɫɬɜɨ ɚɬɟɪɨɫɤɥɟɪɨɡɟ ɢ ɩɪɟɬɯɨɞɧɟ ɯɢɪɭɪɲɤɟ ɩɪɨɰɟɞɭɪɟ. ɋɜɟ ɨɜɟ ɮɚɤɬɨɪɟ ɬɪɟɛɚ 

ɪɚɡɦɨɬɪɢɬɢ ɩɪɢɥɢɤɨɦ ɞɨɧɨɲɟʃɚ ɨɞɥɭɤɚ ɨ ɯɢɪɭɪɲɤɨʁ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɢ. 

ɏɢɪɭɪɲɤɚ ɬɟɯɧɢɤɚ ɩɪɢɩɪɟɦɟ ɝɪɚɮɬɨɜɚ, ɧɚɱɢɧ ɢɡɜɨђɟʃɚ ɚɧɚɫɬɨɦɨɡɚ, ɬɢɩ ɪɚɫɬɜɨɪɚ 

ɡɚ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɫɤɥɚɞɢɲɬɟʃɟ ɝɪɚɮɬɨɜɚ, ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɫɬɜɨɪɚ ɢ ɩɪɢɬɢɫɚɤ ɞɢɥɚɬɚɰɢʁɟ 

ɝɪɚɮɬɨɜɚ ɬɚɤɨђɟ ɢɝɪɚʁɭ ɤʂɭɱɧɭ ɭɥɨɝɭ ɭ ɨɱɭɜɚʃɭ ʃɢɯɨɜɟ ɞɭɝɨɬɪɚʁɧɟ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬɢ. 

ɋɢɫɬɟɦɫɤɢ ɮɚɤɬɨɪɢ ɪɢɡɢɤɚ, ɤɚɨ ɲɬɨ ɫɭ ɫɬɚɪɨɫɬ ɩɚɰɢʁɟɧɬɚ, ɩɨɥ, ɞɢʁɚɛɟɬɟɫ ɬɢɩɚ 2, ɜɢɫɨɤ 

ɤɪɜɧɢ ɩɪɢɬɢɫɚɤ, ɢ ɩɨɪɟɦɟʄɚʁɢ ɥɢɩɢɞɚ, ɬɚɤɨђɟ ɡɧɚɱɚʁɧɨ ɭɬɢɱɭ ɧɚ ɫɭɞɛɢɧɭ ɜɟɧɫɤɢɯ 

ɝɪɚɮɬɨɜɚ. 

ȼɚɠɧɨ ʁɟ ɧɚɩɨɦɟɧɭɬɢ ɞɚ ɨɤɥɭɡɢʁɚ ɝɪɚɮɬɨɜɚ ɧɟ ɪɟɡɭɥɬɢɪɚ ɭɜɟɤ ɤɥɢɧɢɱɤɢɦ 

ɫɢɦɩɬɨɦɢɦɚ, ɲɬɨ ɡɚɜɢɫɢ ɨɞ ɭɡɪɨɤɚ ɢ ɦɟɯɚɧɢɡɦɚ ɨɤɥɭɡɢʁɟ ɢ ɦɟɫɬɚ ɝɞɟ ɫɟ ɚɧɚɫɬɨɦɨɡɚ 

ɧɚɥɚɡɢ. Ɉɱɭɜɚʃɟ ɝɪɚɮɬɨɜɚ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ, ɩɪɨɜɟɪɚ ɩɪɨɬɨɤɚ ɤɪɜɢ ɢ ɩɨɫɬɨɩɟɪɚɬɢɜɧɚ 

ɭɩɨɬɪɟɛɚ ɥɟɤɨɜɚ ɡɚ ɫɩɪɟɱɚɜɚʃɟ ɫɬɜɚɪɚʃɚ ɤɪɜɧɢɯ ɭɝɪɭɲɚɤɚ ɢ ɥɟɤɨɜɚ ɡɚ ɤɨɧɬɪɨɥɭ ɧɢɜɨɚ 

ɥɢɩɢɞɚ, ɡɚʁɟɞɧɨ ɫ ɤɨɪɟɤɰɢʁɨɦ ɮɚɤɬɨɪɚ ɪɢɡɢɤɚ, ɦɨɝɭ ɡɧɚɱɚʁɧɨ ɫɦɚʃɢɬɢ ɪɢɡɢɤ ɨɞ ɨɤɥɭɡɢʁɟ 

ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ. 

Ⱥɤɨ ɭɡɦɟɦɨ ɭ ɨɛɡɢɪ ɞɚ ɫɟ ɝɨɞɢɲʃɟ ɭɪɚɞɢ ɩɪɟɤɨ ɦɢɥɢɨɧ ɩɪɨɰɟɞɭɪɚ ɯɢɪɭɪɲɤɟ 

ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ, ɞɚ ʁɟ ɩɪɨɫɟɤ ɤɨɪɢɲʄɟɧɢɯ ɝɪɚɮɬɨɜɚ 3.1 ɩɨ ɩɚɰɢʁɟɧɬɭ, 

ɞɨɥɚɡɢɦɨ ɞɨ ɩɪɟɬɩɨɫɬɚɜɤɟ ɞɚ ɝɨɞɢɲʃɟ ɛɭɞɟ ɭɝɪɚђɟɧɨ ɜɢɲɟ ɨɞ ɦɢɥɢɨɧ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ 

ɬɨɤɨɦ ɩɪɨɰɟɞɭɪɚ ɭɪɚђɟɧɢɯ ɲɢɪɨɦ ɫɜɟɬɚ. Ȼɢɥɨ ɤɚɤɚɜ ɭɬɢɰɚʁ, ɛɢɨ ɨɧ ɩɨɡɢɬɢɜɚɧ ɢɥɢ 



27 
 

ɧɟɝɚɬɢɜɚɧ, ɧɚ ɢɧɬɟɝɪɢɬɟɬ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɞɨɜɨɞɢ ɞɨ ɩɨɫɥɟɞɢɰɚ ɤɨɞ ɨɝɪɨɦɧɨɝ ɛɪɨʁɚ 

ɩɚɰɢʁɟɧɚɬɚ. 

ɂɡɛɨɪ ɪɚɫɬɜɨɪɚ ɡɚ ɫɤɥɚɞɢɲɬɟʃɟ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɦɨɠɟ ɢɦɚɬɢ ɭɬɢɰɚʁ ɧɚ ɫɬɚʃɟ 

ɡɢɞɚ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɭ ɬɪɟɧɭɬɰɢɦɚ ɤɚɞɚ ɫɟ ɨɞɥɭɱɭʁɟ ʃɟɝɨɜɚ ɫɭɞɛɢɧɚ, ɤɚɞɚ ɩɪɟɥɚɡɢ ɢɡ 

ɩɨɜɪɲɧɨɝ ɜɟɧɫɤɨɝ ɫɢɫɬɟɦɚ ɧɢɫɤɢɯ ɩɪɨɬɨɤɚ ɢ ɩɪɢɬɢɫɚɤɚ ɭ ɫɢɫɬɟɦ ɚɪɬɟɪɢʁɫɤɟ ɰɢɪɤɭɥɚɰɢʁɟ, 

ɜɢɫɨɤɢɯ ɩɪɢɬɢɫɚɤɚ, shear ɫɬɪɟɫɚ ɢ ɩɭɥɫɚɬɢɥɧɢɯ ɫɢɥɚ, ɤɚɞɚ ʁɟ ɫɜɚɤɚ ɩɨɦɨʄ ɞɨɛɪɨɞɨɲɥɚ. 

Ɍɚ ɩɨɦɨʄ ɦɨɠɟ ɛɢɬɢ ɩɪɟɞɫɬɚɜʂɟɧɚ ɭ ɜɢɞɭ ɚɞɟɤɜɚɬɧɨɝ ɪɚɫɬɜɨɪɚ ɡɚ ɫɤɥɚɞɢɲɬɟʃɟ. ɍɤɨɥɢɤɨ 

ʁɟ ɭɬɢɰɚʁ ɪɚɫɬɜɨɪɚ ɧɚ ɟɧɞɨɬɟɥ ɫɚɮɟɧɫɤɟ ɜɟɧɟ ɧɟɝɚɬɢɜɚɧ ɢɡ ɛɢɥɨ ɤɨɝ ɪɚɡɥɨɝɚ, ɦɨɠɟ ɞɨʄɢ ɞɨ 

ɩɨɬɟɧɰɢʁɚɥɧɢɯ ɞɟɬɪɢɦɟɧɬɚɥɧɢɯ ɟɮɟɤɚɬɚ ɤɨʁɢ ɦɨɝɭ ɢɦɚɬɢ ɤɥɢɧɢɱɤɨɝ ɡɧɚɱɚʁɚ. Ɂɧɚɦɨ ɞɚ 

ɛɪɨʁ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɤɨʁɢ ɫɭ ɜɚɧ ɫɬɪɨʁɚ ɭ ɬɨɤɭ ɩɪɜɟ ɝɨɞɢɧɟ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨ ɢɞɟ ɢ ɞɨ 

10%, ɧɚɤɨɧ ɩɪɜɢɯ 5 ɝɨɞɢɧɚ ɞɨ 25-30% ɢ 40-60% ɧɚɤɨɧ 10 ɝɨɞɢɧɚ, ɚ ɞɚ ʁɟ ɨɬɩɪɢɥɢɤɟ 

ɩɨɥɨɜɢɧɚ ɩɪɨɬɨɱɧɢɯ ɝɪɚɮɬɨɜɚ ɧɚɤɨɧ 10 ɝɨɞɢɧɚ ɡɚɯɜɚʄɟɧɨ ɚɬɟɪɨɫɤɥɟɪɨɡɨɦ.  

ɇɟ ɩɨɫɬɨʁɢ ʁɟɞɚɧ ɭɧɢɮɨɪɦɧɢ ɫɬɚɜ ɭ ɥɢɬɟɪɚɬɭɪɢ ɩɨɜɨɞɨɦ ɢɡɛɨɪɚ ɪɚɫɬɜɨɪɚ ɡɚ 

ɫɤɥɚɞɢɲɬɟʃɟ, ɩɚ ʁɟ ɬɚɤɨ ɰɢʂ ɨɜɨɝ ɢɫɬɪɚɠɢɜɚʃɚ ɩɨɤɚɡɚɬɢ ɤɨʁɢ ʁɟ ɨɩɬɢɦɚɥɚɧ ɪɚɫɬɜɨɪ ɡɚ 

ɫɤɥɚɞɢɲɬɟʃɟ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɩɪɟɩɚɪɢɫɚɧɢɯ ɤɨɧɜɟɧɰɢɨɧɚɥɧɨɦ ɯɢɪɭɪɲɤɨɦ ɬɟɯɧɢɤɨɦ. 

ɉɨɫɬɨʁɢ ɜɚɪɢʁɚɛɢɥɧɨɫɬ ɭ ɭɬɢɰɚʁɭ ɪɚɫɬɜɨɪɚ ɡɚ ɫɤɥɚɞɢɲɬɟʃɟ ɧɚ ɟɧɞɨɬɟɥ ɜɟɧɫɤɨɝ 

ɝɪɚɮɬɚ, ɢ ɞɨɤ ɧɟ ɩɨɫɬɨʁɢ ɤɨɧɰɟɧɡɭɫ ɨɤɨ ɢɡɛɨɪɚ ɨɩɬɢɦɚɥɧɨɝ ɪɚɫɬɜɨɪɚ ɡɚ ɫɤɥɚɞɢɲɬɟʃɟ 

ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ, ɩɨɫɬɨʁɢ ɜɟɥɢɤɢ ɢɡɛɨɪ ɪɚɫɬɜɨɪɚ ɡɚ ɨɜɭ ɫɜɪɯɭ. ɉɪɟɬɩɨɫɬɚɜʂɚ ɫɟ ɞɚ ʁɟ 

ɨɱɭɜɚʃɟ ɢɧɬɟɝɪɢɬɟɬɚ ɢ ɮɭɧɤɰɢʁɟ ɟɧɞɨɬɟɥɚ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɨɞ ɜɟɥɢɤɨɝ, ɚɤɨ ɧɟ ɢ ɤʂɭɱɧɨɝ 

ɡɧɚɱɚʁɚ ɡɚ ɮɭɧɤɰɢʁɭ ɢ ɞɭɝɨɬɪɚʁɧɨɫɬ ɨɜɨɝ ɤɨɧɞɭɢɬɚ. ɂɫɩɢɬɢɜɚʃɟ ɢɧɬɟɝɪɢɬɟɬɚ ɨɞɚɛɪɚɧɢɯ 

ɪɚɫɬɜɨɪɚ ɦɨɠɟ ɞɨɜɟɫɬɢ ɞɨ ɩɨɛɨʂɲɚʃɚ ɬɪɚʁɚʃɚ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɢ ɛɟɧɟɜɨɥɟɧɬɧɨ ɭɬɢɰɚɬɢ 

ɧɚ ɤɥɢɧɢɱɤɟ ɪɟɡɭɥɬɚɬɟ ɯɢɪɭɪɲɤɟ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ. 
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ɐɢʂɟɜɢ ɪɚɞɚ 

ɍɩɨɪɟɞɢɬɢ ɦɨɪɮɨɥɨɲɤɟ ɨɫɨɛɢɧɟ ɬɭɧɢɤɚ ɢɧɬɢɦɚ ɛɢɨɩɫɢɪɚɧɢɯ ɭɡɨɪɚɤɚ 

ɩɪɟɩɚɪɢɫɚɧɢɯ ɚɥɨɝɪɚɮɬɨɜɚ ɜɟɧɚ ɫɚɮɟɧɚ, ɩɨɞɟʂɟɧɢɯ ɭ ɝɪɭɩɟ ɢɫɬɪɚɠɢɜɚʃɚ ɩɨ ɨɫɧɨɜɢ 

ɭɩɨɬɪɟɛɟ ɱɟɬɢɪɢ ɪɚɡɥɢɱɢɬɚ ɫɤɥɚɞɢɲɧɚ ɪɚɫɬɜɨɪɚ (ɯɟɩɚɪɢɧɢɡɨɜɚɧɨɝ ɮɢɡɢɨɥɨɲɤɨɝ 

ɪɚɫɬɜɨɪɚ, ɯɟɩɚɪɢɧɢɡɨɜɚɧɟ ɚɭɬɨɥɨɝɧɟ ɩɭɧɟ ɤɪɜɢ, ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ ɢ 

Ȼɪɟɬɲɧɚʁɞɟɪɨɜɨɝ ɤɚɪɞɢɨɩɥɟɝɢɱɧɨɝ ɪɚɫɬɜɨɪɚ) ɢ ɞɟɮɢɧɢɫɚɬɢ ɭɬɢɰɚʁɟ ɦɟɬɨɞɟ ɩɪɨɬɟɤɰɢʁɟ ɧɚ 

ɫɬɟɩɟɧ ɨɞɪɠɚʃɚ ɦɨɪɮɨɥɨɲɤɨɝ ɢɧɬɟɝɪɢɬɟɬɚ ɬɭɧɢɤɚ ɢɧɬɢɦɚ ɫɩɨɦɟɧɭɬɢɯ ɤɪɜɧɢɯ ɫɭɞɨɜɚ. 

ɋɜɟɬɥɨɫɧɨɦɢɤɪɨɫɤɨɩɫɤɨɦ ɚɧɚɥɢɡɨɦ ɞɟɮɢɧɢɫɚɬɢ ɫɬɟɩɟɧ ɜɚɪɢʁɚɛɢɥɧɨɫɬɢ 

ɦɨɪɮɨɥɨɲɤɢɯ ɨɫɨɛɢɧɚ ɭɧɭɬɚɪ ɰɢɪɤɭɦɮɟɪɟɧɰɢʁɟ ɡɢɞɨɜɚ ɛɢɨɩɫɢʁɫɤɢɯ ɭɡɨɪɚɤɚ 

ɩɪɟɩɚɪɢɪɚɧɢɯ ɚɥɨɝɪɚɮɬɨɜɚ ɜɟɧɚ ɫɚɮɟɧɚ ɢ ɞɟɮɢɧɢɫɚɬɢ ɦɨɝɭʄɟ ɩɨɦɟɫɧɟ ɭɬɢɰɚʁɟ ɧɚ ɫɬɟɩɟɧ 

ɨɞɪɠɚʃɚ ɦɨɪɮɨɥɨɲɤɨɝ ɢɧɬɟɝɪɢɬɟɬɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɫɩɨɦɟɧɭɬɢɯ ɤɪɜɧɢɯ ɫɭɞɨɜɚ. 

ɂɫɬɪɚɠɢɬɢ ɦɨɝɭʄɧɨɫɬ ɩɨɫɬɨʁɚʃɚ ɭɬɢɰɚʁɚ ɱɟɬɢɪɢ ɪɚɡɥɢɱɢɬɟ ɦɟɬɨɞɟ ɩɪɟɩɚɪɚɰɢʁɟ 

ɜɟɧɫɤɢɯ ɚɥɨɝɪɚɮɬɨɜɚ ɭɩɨɬɪɟɛɨɦ ɪɚɡɥɢɱɢɬɢɯ ɫɤɥɚɞɢɲɧɢɯ ɪɚɫɬɜɨɪɚ (ɯɟɩɚɪɢɧɢɡɨɜɚɧɨɝ 

ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ, ɯɟɩɚɪɢɧɢɡɨɜɚɧɟ ɚɭɬɨɥɨɝɧɟ ɩɭɧɟ ɤɪɜɢ, ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ ɢ 

Ȼɪɟɬɲɧɚʁɞɟɪɨɜɨɝ ɤɚɪɞɢɨɩɥɟɝɢɱɧɨɝ ɪɚɫɬɜɨɪɚ) ɧɚ ɨɫɧɨɜɭ ɯɢɫɬɨɥɨɲɤɢɯ ɢ 

ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɢɯ ɨɫɨɛɢɧɚ ɩɪɢɫɭɬɧɨɝ ɟɧɞɨɬɟɥɧɨɝ ɩɨɤɪɨɜɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ 

ɚɧɚɥɢɡɢɪɚɧɢɯ ɜɟɧɫɤɢɯ ɚɥɨɝɪɚɮɬɨɜɚ. 

ɂɫɩɢɬɚɬɢ ɢɧɰɢɞɟɧɰɭ ɩɨɪɚɫɬɚ ɤɚɪɞɢɨɬɪɨɩɧɢɯ ɟɧɡɢɦɚ ɭ ɧɟɩɨɫɪɟɞɧɨɦ 

ɩɨɫɬɨɩɟɪɚɬɢɜɧɨɦ ɬɨɤɭ ɭɩɨɪɟђɢɜɚʃɟɦ ɜɪɟɞɧɨɫɬɢ TnI, CK ɢ CK-MB ɧɚɤɨɧ 6, 18 ɢ 42 ɱɚɫɚ 

ɩɨɫɬɨɩɟɪɚɬɢɜɧɨ ɭ ɨɞɧɨɫɭ ɧɚ ɪɚɫɬɜɨɪɟ ɤɨɪɢɲʄɟɧɟ ɡɚ ɩɪɨɬɟɤɰɢʁɭ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ. 

(ɯɟɩɚɪɢɧɢɡɨɜɚɧɨɝ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ, ɯɟɩɚɪɢɧɢɡɨɜɚɧɟ ɚɭɬɨɥɨɝɧɟ ɩɭɧɟ ɤɪɜɢ, ɫɜɟɠɟ 

ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ ɢ Ȼɪɟɬɲɧɚʁɞɟɪɨɜɨɝ ɤɚɪɞɢɨɩɥɟɝɢɱɧɨɝ ɪɚɫɬɜɨɪɚ) 
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Ɇɚɬɟɪɢʁɚɥ ɢ ɦɟɬɨɞɟ 

ɂɫɬɪɚɠɢɜɚʃɟ ʁɟ ɫɩɪɨɜɟɞɟɧɨ ɧɚ ɬɤɢɜɧɢɦ ɭɡɨɪɰɢɦɚ, ɭɡɟɬɢɯ ɭ ɜɢɞɭ ɩɨɩɪɟɱɧɢɯ 

ɛɢɨɩɫɚɬɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɩɚɰɢʁɟɧɚɬɚ ɩɨɞɜɪɝɧɭɬɢɯ ɯɢɪɭɪɲɤɢɦ 

ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɚɦɚ ɦɢɨɤɚɪɞɚ ɭɩɨɬɪɟɛɨɦ ɚɭɬɨɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ, ɢɡɜɟɞɟɧɢɯ ɢɡɦɟђɭ ʁɭɥɚ 

2021. ɢ ɫɟɩɬɟɦɛɪɚ 2022. ɝɨɞɢɧɟ ɧɚ Ʉɥɢɧɢɰɢ ɡɚ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɭ ɯɢɪɭɪɝɢʁɭ, Ʉɥɢɧɢɱɤɨɝ 

ɐɟɧɬɪɚ ɭ ɇɢɲɭ. 

Ʉɪɢɬɟɪɢʁɭɦɢ ɡɚ ɭɤʂɭɱɢɜɚʃɟ ɭ ɫɬɭɞɢʁɭ ɤɥɢɧɢɱɤɢɯ ɩɨɞɚɬɚɤɚ ɩɚɰɢʁɟɧɚɬɚ, ɤɚɨ ɢ 

ɛɢɨɩɫɢʁɫɤɢɯ ɭɡɨɪɚɤɚ ʃɢɯɨɜɢɯ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɤɨɪɢɲʄɟɧɢɯ ɩɪɢɥɢɤɨɦ 

ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ ɨɜɢɯ ɩɚɰɢʁɟɧɚɬɚ, ɨɛɭɯɜɚɬɚɥɢ ɫɭ ɩɨɫɬɨʁɚʃɟ ɚɬɟɪɨɫɤɥɟɪɨɡɧɨɝ 

ɨɛɨʂɟʃɚ ɤɨɪɨɧɚɪɧɢɯ ɚɪɬɟɪɢʁɚ ɫɚ ɢɧɞɢɤɚɰɢʁɚɦɚ ɡɚ ɯɢɪɭɪɲɤɭ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɭ 

ɦɢɨɤɚɪɞɚ, ɤɨʁɟ ɫɭ ɨɞɪɟђɟɧɟ ɨɞ ɫɬɪɚɧɟ ɤɨɧɡɢɥɢʁɭɦɚ ɤɚɪɞɢɨɯɢɪɭɪɝɚ Ʉɥɢɧɢɤɟ ɡɚ 

ɤɚɪɞɢɨɯɢɪɭɪɝɢʁɭ Ʉɥɢɧɢɱɤɨɝ ɐɟɧɬɪɚ ɭ ɇɢɲɭ. Ʉɨɞ ɭɱɟɫɧɢɤɚ ʁɟ ɛɢɥɚ ɨɛɚɜɟɡɧɚ ɢɧɞɢɤɚɰɢʁɚ 

ɡɚ ɭɩɨɬɪɟɛɨɦ ɛɚɪɟɦ ʁɟɞɧɨɝ ɚɭɬɨɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɪɚɞɢ ɭɤʂɭɱɟʃɚ ɭ ɚɧɚɥɢɬɢɤɭ ɢɫɬɪɚɠɢɜɚʃɚ.  

Ʉɪɢɬɟɪɢʁɭɦɢ ɧɟɭɤʂɭɱɢɜɚʃɚ ɛɢɥɢ ɫɭ, ɜɚɪɢɤɨɡɧɨ ɢɡɦɟʃɟɧɟ ɜɟɥɢɤɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ, ɫɬɚʃɟ 

ɧɚɤɨɧ ɬɪɨɦɛɨɮɥɟɛɢɬɢɫɚ, ɩɨɫɬɬɪɨɦɛɨɬɫɤɢ ɫɢɧɞɪɨɦ, ɜɚɥɜɭɥɚɪɧɟ ɛɨɥɟɫɬɢ ɦɢɨɤɚɪɞɚ ɫɚ 

ɢɧɞɢɤɚɰɢʁɨɦ ɡɚ ɯɢɪɭɪɲɤɨ ɥɟɱɟʃɟ. 

Ɉɜɚ ɫɬɭɞɢʁɚ ʁɟ ɫɩɪɨɜɟɞɟɧɚ ɤɚɨ ɩɪɨɫɩɟɤɬɢɜɧo ɪɚɧɞɨɦɢɡɨɜɚɧo ɢɫɬɪɚɠɢɜɚʃe, ɭ ɤɨʁɨʁ 

ʁɟ ɫɥɭɱɚʁɧɢ ɨɞɚɛɢɪ ɢɫɩɢɬɢɜɚɧɢɯ ɭɱɟɫɧɢɤɚ (ɩɚɰɢʁɟɧɚɬɚ), ɤɨɞ ɤɨʁɢɯ ɫɭ ɩɪɟɬɯɨɞɧɢ 

ɤɪɢɬɟɪɢʁɭɦɢ ɛɢɥɢ ɡɚɞɨɜɨʂɟɧɢ, ɨɛɚɜʂɚɧ ɧɚɫɭɦɢɱɧɢɦ ɪɚɱɭɧɚɪɫɤɢɦ ɢɡɛɨɪɨɦ (ɧɟɡɚɜɢɫɧɨ 

ɨɞ ɫɜɨɝ ɩɨɥɚ, ɫɬɚɪɨɫɧɟ ɞɨɛɢ ɢɥɢ ɛɢɥɨ ɤɚɤɜɢɯ ɩɪɚɬɟʄɢɯ ɡɞɪɚɜɫɬɜɟɧɢɯ ɩɪɨɛɥɟɦɚ), ɤɚɨ ɢ 

ɢɡɛɨɪ ɭɩɨɬɪɟɛʂɟɧɨɝ ɬɢɩɚ ɪɚɫɬɜɨɪɚ ɡɚ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɩɪɢɜɪɟɦɟɧɨ ɫɤɥɚɞɢɲɬɟʃɟ 

ɚɭɬɨɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɧɚɱɢʃɟɧɢɯ ɯɢɪɭɪɲɤɨɦ ɩɪɟɩɚɪɚɰɢʁɨɦ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ. 

ɑɟɬɢɪɢ ɝɪɭɩɟ ɢɫɬɪɚɠɢɜɚʃɚ ɫɭ ɧɚɱɢʃɟɧɟ ɤɥɚɫɢɮɢɤɚɰɢʁɨɦ ɛɢɨɩɫɚɬɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ 

ɜɟɧɚ, ɧɚ ɨɫɧɨɜɭ ɬɢɩɚ ɪɚɫɬɜɨɪɚ ɤɨʁɟɦ ɫɭ ɨɜɟ ɜɟɧɟ, ɤɚɨ ɤɨɧɞɭɢɬɢ ɡɚ ɨɩɟɪɚɬɢɜɧɭ 

ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɭ ɦɢɨɤɚɪɞɚ, ɛɢɥɟ ɢɡɥɨɠɟɧɟ ɬɨɤɨɦ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɢɯ ɩɪɨɰɟɞɭɪɚ 

ɫɤɥɚɞɢɲɬɟʃɚ. ɍ ɨɜɨʁ ɫɬɭɞɢʁɢ ɫɭ ɤɨɪɢɲʄɟɧɚ ɱɟɬɢɪɢ ɪɚɡɥɢɱɢɬɚ ɬɢɩɚ ɪɚɫɬɜɨɪɚ: 

1) ɏɟɩɚɪɢɧɢɡɨɜɚɧɢ ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ, 

2) ɏɟɩɚɪɢɧɢɡɢɪɚɧɚ ɩɭɧɚ ɚɭɬɨɥɨɝɧɚ ɜɟɧɫɤɚ ɤɪɜ ɩɚɰɢʁɟɧɬɚ, 

3) ɋɜɟɠɟ ɡɚɦɪɡɧɭɬɚ ɩɥɚɡɦɚ ɨɞɝɨɜɚɪɚʁɭʄɟ ɤɪɜɧɟ ɝɪɭɩɟ ɢ 

4) Ʉɨɦɟɪɰɢʁɚɥɧɢ ɪɚɫɬɜɨɪ Custodiol, ɡɚ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɫɤɥɚɞɢɲɬɟʃɟ ɤɨɧɞɭɢɬɚ. 
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ɋɚɫɬɚɜ ɢ ɩɪɢɩɪɟɦɚ ɩɪɟɡɟɪɜɚɰɢɨɧɢɯ ɪɚɫɬɜɨɪɚ ɡɚ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɫɤɥɚɞɢɲɬɟʃɟ 

ɚɭɬɨɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ: 

- ɏɟɩɚɪɢɧɢɡɢɪɚɧɢ ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ (ɏɎɊ). ɏɟɩɚɪɢɧɢɡɢɪɚɧɢ ɮɢɡɢɨɥɨɲɤɢ 

ɪɚɫɬɜɨɪ ɫɟ ɞɨɛɢʁɚ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨɦ ɩɪɢɩɪɟɦɨɦ, ɪɚɫɬɜɚɪɚʃɟɦ 1 ml ɧɟɮɪɚɤɰɢɨɧɢɫɚɧɨɝ 

ɯɟɩɚɪɢɧɚ ɤɨʁɢ ɫɚɞɪɠɢ 5000 ɢ.ʁ./ml (5000 ɢ.ʁ./ml ɭ ɨɛɥɢɤɭ ɯɟɩɚɪɢɧ-ɧɚɬɪɢʁɭɦɚ, Ƚɚɥɟɧɢɤɚ, 

Ȼɟɨɝɪɚɞ, ɋɪɛɢʁɚ, ɛɪɨʁ ɫɟɪɢʁɟ 52952) ɭ 100 ml ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ (Natrii chloride 

infundibile, 0,9% ɧɚɬɪɢʁɭɦ-ɯɥɨɪɢɞ ɪɚɫɬɜɨɪɟɧ ɭ ɫɬɟɪɢɥɧɨʁ ɪɟɞɟɫɬɢɥɨɜɚɧɨʁ ɜɨɞɢ ɡɚ 

ɢʃɟɤɰɢʁɟ, ɏɟɦɨɮɚɪɦ, ɒɚɛɚɰ, ɋɪɛɢʁɚ, ɛɪɨʁ ɫɟɪɢʁɟ 13VL5A).  

- ɏɟɩɚɪɢɧɢɡɢɪɚɧɚ ɚɭɬɨɥɨɝɧɚ ɩɭɧɚ ɜɟɧɫɤɚ ɤɪɜ ɩɚɰɢʁɟɧɬɚ (ɏȺɄ). ȼɟɧɫɤɚ ɤɪɜ 

ɩɚɰɢʁɟɧɬɚ, ɭ ɤɨɥɢɱɢɧɢ ɨɞ 100 ml, ɭɡɨɪɤɭʁɟ ɫɟ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɤɪɨɡ ɰɟɧɬɪɚɥɧɢ ɜɟɧɫɤɢ 

ɤɚɬɟɬɟɪ (ɐȼɄ) ɧɚ ɫɬɟɪɢɥɧɢ ɧɚɱɢɧ, ɩɪɟ ɩɭɧɟ ɯɟɩɚɪɢɧɢɡɚɰɢʁɟ ɩɚɰɢʁɟɧɬɚ ɢ ɩɨɜɟɡɢɜɚʃɚ ɫɚ 

ɦɚɲɢɧɨɦ ɡɚ ɟɤɫɬɪɚɤɨɪɩɨɪɚɥɧɭ ɰɢɪɤɭɥɚɰɢʁɭ, ɭ ɨɩɟɪɚɰɢɨɧɨʁ ɫɚɥɢ. Ⱦɨɛɢʁɟɧɚ ɚɭɬɨɥɨɝɧɚ 

ɜɟɧɫɤɚ ɤɪɜ ɫɟ ɯɟɩɚɪɢɧɢɡɭʁɟ ʁɟɞɧɢɦ ɦɢɥɢɥɢɬɪɨɦ ɪɚɫɬɜɨɪɚ ɧɟɮɪɚɤɰɢɨɧɢɫɚɧɨɝ ɯɟɩɚɪɢɧɚ 

(5000 ɢ.ʁ./ml ɭ ɨɛɥɢɤɭ ɯɟɩɚɪɢɧ-ɧɚɬɪɢʁɭɦɚ, Ƚɚɥɟɧɢɤɚ, Ȼɟɨɝɪɚɞ, ɋɪɛɢʁɚ, ɛɪɨʁ ɫɟɪɢʁɟ 52952). 

- ɋɜɟɠɟ ɡɚɦɪɡɧɭɬɚ ɩɥɚɡɦɚ (ɋɁɉ). ɋɜɟɠɟ ɡɚɦɪɡɧɭɬɚ ɩɥɚɡɦɚ ɨɞɝɨɜɚɪɚʁɭʄɟ ɤɪɜɧɟ 

ɝɪɭɩɟ, ɬɪɟɛɨɜɚɧɚ ɢɡ Ɂɚɜɨɞɚ ɡɚ ɬɪɚɧɫɮɭɡɢʁɭ ɤɪɜɢ ɭ ɇɢɲɭ, ɞɨɛɢʁɚɧɚ ʁɟ ɢɡ ɩɭɧɟ ɤɪɜɢ ʁɟɞɧɨɝ 

ɞɨɧɨɪɚ, ɡɚɦɪɡɧɭɬɚ ɭ ɪɨɤɭ ɨɞ 8 ɫɚɬɢ ɨɞ ɞɨɧɢɪɚʃɚ ɤɪɜɢ, ɚ ɡɚɬɢɦ ɢɫɩɨɪɭɱɟɧɚ ɭ ɨɞɦɪɡɧɭɬɨɦ 

ɫɬɚʃɭ ɧɚ ɞɚɧ ɨɩɟɪɚɰɢʁɟ, ɛɟɡ ɞɨɞɚɜɚʃɚ ɛɢɥɨ ɤɨʁɢɯ ɞɨɞɚɬɧɢɯ ɦɟɬɚɛɨɥɢɬɚ ɢɥɢ 

ɦɟɞɢɤɚɦɟɧɚɬɚ. Јɟɞɧɚ ʁɟɞɢɧɢɰɚ ɋɁɉ ɫɚɞɪɠɢ 250 ml ɩɥɚɡɦɟ ɢ 500 mg ɮɢɛɪɢɧɨɝɟɧɚ ɭ 

ɰɢɬɪɚɬɧɨɦ ɚɧɬɢɤɨɚɝɭɥɚɧɬɭ ɫɚ ɩɪɨɰɟʃɟɧɨɦ ɜɪɟɞɧɨɲʄɭ ɚɥɛɭɦɢɧɚ ɨɞ 26 g/l ɢ 57 g/l 

ɭɤɭɩɧɢɯ ɩɪɨɬɟɢɧɚ. 

- Ʉɨɦɟɪɰɢʁɚɥɧɢ ɤɚɪɞɢɨɩɥɟɝɢɱɧɢ ɪɚɫɬɜɨɪ Custodiol HTK (Bretschneider) 

(ɏɌɄ). Ʉɨɦɟɪɰɢʁɚɥɧɢ ɤɚɞɢɨɩɥɟɝɢɱɧɢ ɪɚɫɬɜɨɪ Custodiol (Dr Franz Kohler Chemie, 

Bensheim, GMBH, ɛɪɨʁ ɫɟɪɢʁɟ 2231282) ʁɟ ɤɪɢɫɬɚɥɨɢɞɧɢ ɜɨɞɟɧɢ ɪɚɫɬɜɨɪ ɫɚ ɧɢɫɤɨɦ 

ɤɨɧɰɟɧɬɪɚɰɢʁɨɦ ʁɨɧɚ ɧɚɬɪɢʁɭɦɚ, ɤɚɥɰɢʁɭɦɚ, ɤɚɥɢʁɭɦɚ ɢ ɦɚɝɧɟɡɢʁɭɦɚ, ɚ ɤɨʁɢ ɫɚɞɪɠɢ 

ɜɢɫɨɤɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɏɌɄ (ɏɢɫɬɢɞɢɧ, Ɍɪɢɩɬɨɮɚɧ, Ʉɟɬɨɝɥɭɬɚɪɚɬ ɢ ɨɫɦɨɬɫɤɢ ɚɝɟɧɫ 

Ɇɚɧɢɬɨɥ), ɱɢɦɟ ɫɟ ɩɨɜɟʄɚɜɚ ɩɭɮɟɪɫɤɢ ɤɚɩɚɰɢɬɟɬ ɪɚɫɬɜɨɪɚ ɡɚ ɜɪɟɦɟ ɢɫɯɟɦɢʁɫɤɟ ɚɰɢɞɨɡɟ. 

Ɉɫɢɦ Ɇɚɧɢɬɨɥɚ, ɫɜɢ ɤɨɧɫɬɢɬɭɟɧɬɢ ɫɟ ɧɨɪɦɚɥɧɨ ɧɚɥɚɡɟ ɭ ʂɭɞɫɤɨɦ ɨɪɝɚɧɢɡɦɭ. Ɋɚɫɬɜɨɪ 

Ʉɭɫɬɨɞɢɨɥɚ ʁɟ ɤɨɦɟɪɰɢʁɚɥɧɢ ɪɚɫɬɜɨɪ, ɬɚɤɨђɟ ɫɟ ɧɚɡɢɜɚ ɩɨ ɚɭɬɨɪɭ ɤɚɨ Bretschneider-ɨɜ 

ɪɚɫɬɜɨɪ ɢɥɢ ɩɨ ɚɦɢɧɨɤɢɫɟɥɢɧɚɦɚ ɤɨʁɟ ɫɚɞɪɠɢ ɤɚɨ ɏɌɄ ɪɚɫɬɜɨɪ (ɏɢɫɬɢɞɢɧ, Ɍɪɢɩɬɨɮɚɧ, 

Ʉɟɬɨɝɥɭɬɚɪɚɬ). Ɉɜɚ ɬɪɢ ɧɚɡɢɜɚ ɫɭ ɢɡʁɟɞɧɚɱɟɧɚ ɭ ɬɟɤɫɬɭ ɤɚɨ ɫɢɧɨɧɢɦɢ ɢ ɨɞɧɨɫɟ ɫɟ ɧɚ ɢɫɬɭ 

ɜɪɫɬɭ ɪɚɫɬɜɨɪɚ. 
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ȼɟɧɨɬɨɦɢʁɚ ɢ ɛɢɨɩɫɢɪɚʃɟ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ 

ɉɪɨɰɟɞɭɪɚ ɩɪɢɤɭɩʂɚʃɚ ɫɟɝɦɟɧɚɬɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɨɛɚɜʂɚɧɚ ʁɟ ɬɨɤɨɦ 

ɢɡɜɨђɟʃɚ ɯɢɪɭɪɲɤɟ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ, ɚ ɭ ɫɤɥɚɞɭ ɫɚ ɩɪɨɬɨɤɨɥɨɦ Ʉɥɢɧɢɤɟ ɡɚ 

ɤɚɪɞɢɨɯɢɪɭɪɝɢʁɭ Ʉɥɢɧɢɱɤɨɝ ɐɟɧɬɪɚ ɭ ɇɢɲɭ. Ɉɜɚ ɩɪɨɰɟɞɭɪɚ ɭɤʂɭɱɢɜɚɥɚ ʁɟ 

ɬɪɚɞɢɰɢɨɧɚɥɧɟ ɯɢɪɭɪɲɤɟ ɬɟɯɧɢɤɟ ɢ ɩɪɢɧɰɢɩɟ, ɭɤʂɭɱɭʁɭʄɢ ɩɪɟɩɚɪɚɰɢʁɭ ɜɟɧɟ ɢ ɩɪɢɩɪɟɦɭ 

ɡɚ ɤɚɧɭɥɚɰɢʁɭ. ɉɪɟɩɚɪɚɰɢʁɚ ɢ ɫɤɥɚɞɢɲɬɟʃɟ ɜɟɥɢɤɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ ʁɟ ɛɢɥɚ ɩɨɜɟɪɟɧɚ ɩɚɪɭ 

ɢɫɤɭɫɧɢɯ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɢɯ ɯɢɪɭɪɝɚ, ɨɞ ɤɨʁɢɯ ɫɜɚɤɢ ɭ ɫɜɨɦ ɢɫɤɭɫɬɜɭ ɢɦɚ ɜɢɲɟ ɨɞ 100 

ɩɪɟɩɚɪɚɰɢʁɚ ɫɚɮɟɧɫɤɢɯ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɝɨɞɢɲʃɟ, ɨɬɜɨɪɟɧɨɦ ɤɨɧɜɟɧɰɢɨɧɚɥɧɨɦ 

ɬɟɯɧɢɤɨɦ ɯɢɪɭɪɲɤɟ ɩɪɟɩɚɪɚɰɢʁɟ. ɂɧɢɰɢʁɚɥɧɢ ɯɢɪɭɪɲɤɢ ɪɟɡ ɤɨɠɟ ʁɟ ɥɨɰɢɪɚɧ ɧɚ 5 cm 

ɢɡɧɚɞ ɦɟɞɢʁɚɥɧɨɝ ɦɚɥɟɨɥɭɫɚ ɭ ɩɪɨʁɟɤɰɢʁɢ ɜɟɥɢɤɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ ɢ ɧɚɫɬɚɜʂɚɧ je 

ɤɪɚɧɢʁɚɥɧɨ ɭɡ ɩɪɚʄɟʃɟ ɬɨɤɚ ɜɟɥɢɤɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ (ɋɥɢɤɚ 1). Ⱦɭɠɢɧɚ ɩɪɟɩɚɪɢɫɚʃɚ 

ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɫɟ ɨɞɪɟђɢɜɚɥɚ ɩɪɟɨɩɟɪɚɬɢɜɧɨ ɧɚ ɨɫɧɨɜɭ ɛɪɨʁɚ ɩɥɚɧɢɪɚɧɢɯ ɛɚʁɩɚɫɟɜɚ. 

Ɉɤɨɥɧɨ ɦɚɫɧɨ ɬɤɢɜɨ ɫɟ ɨɞɜɚʁɚ ɬɭɩɨɦ ɩɪɟɩɚɪɚɰɢʁɨɦ ɢ ɨɲɬɪɨɦ ɞɢɫɟɤɰɢʁɨɦ ɨɞ 

ɚɞɜɟɧɬɢɰɢʁɚɥɧɨɝ ɫɥɨʁɚ ɜɟɥɢɤɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ. ɇɚɤɨɧ ɢɞɟɧɬɢɮɢɤɚɰɢʁɟ ɜɟɥɢɤɟ ɫɚɮɟɧɫɤɟ 

ɜɟɧɟ ɩɥɚɫɬɢɱɧɚ ɤɚɧɢɥɚ ʁɟ ɩɥɚɫɢɪɚɧɚ ɤɪɨɡ ɪɟɡ ɜɟɧɨɬɨɦɢʁɟ, ɭ ɪɟɝɢɨɧɭ ɢɡɧɚɞ ɭɧɭɬɪɚɲʃɟɝ 

ɦɚɥɟɨɥɭɫɚ, ɢ ɨɛɟɡɛɟђɟɧɚ ɥɢɝɚɬɭɪɨɦ, ɚ ɛɨɱɧɟ ɝɪɚɧɟ ɥɢɝɢɪɚɧɟ ɢɥɢ ɤɥɢɩɫɨɜɚɧɟ ɫɬɚɧɞɚɪɞɧɢɦ 

ɯɢɪɭɪɲɤɢɦ ɬɟɯɧɢɤɚɦɚ. ɉɨɬɨɦ ɫɟ ɩɪɢɫɬɭɩɚɥɨ ɢɧɫɭɮɥɚɰɢʁɢ ɢ ɞɢɥɚɬɚɰɢʁɢ ɫɚɮɟɧɫɤɨɝ 

ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɧɟ ɛɢ ɥɢ ɫɟ ɩɪɨɜɟɪɢɥɚ ɟɜɟɧɬɭɚɥɧɚ ɦɟɫɬɚ ɩɪɟɤɢɞɚ ɤɨɧɬɢɧɭɢɬɟɬɚ ɡɢɞɚ. 

ɉɨɫɪɟɞɫɬɜɨɦ ɭɜɟɞɟɧɟ ɩɥɚɫɬɢɱɧɟ ɤɚɧɢɥɟ ɭ ɩɪɟɩɚɪɢɫɚɧɭ ɜɟɥɢɤɭ ɫɚɮɟɧɫɤɭ ɜɟɧɭ, ɨɛɚɜɢ ɫɟ 

ɞɢɥɚɬɚɰɢʁɚ ɫɮɟɧɫɤɨɝ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ, ɢʃɢɰɢɪɚʃɟɦ (ɲɩɪɢɰɟɦ ɨɞ ɚɩɢɪɨɝɟɧɟ ɩɥɚɫɬɢɤɟ, 

ɡɚɩɪɟɦɢɧɟ 20 ɦɢɥɢɥɢɬɚɪɚ) ɩɨɬɪɟɛɧɟ ɡɚɩɪɟɦɢɧɟ, ʁɟɞɧɨɝ ɨɞ ɱɟɬɢɪɢ ɭɩɨɬɪɟɛʂɚɜɚɧɚ 

ɪɚɫɬɜɨɪɚ ɡɚ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧ ɩɪɟɩɚɪɚɰɢʁɭ ɢ ɫɤɥɚɞɢɲɬɟʃɟ ɜɟɧɫɤɢɯ ɤɨɧɞɭɢɬɚ. ɇɚɤɨɧ ɨɜɟ 

ɩɪɨɰɟɞɭɪɟ ɭɡɨɪɚɤ ɫɚɮɟɧɫɤɟ ɜɟɧɟ, ɭ ɞɭɠɢɧɢ ɨɞ 0.5-2 cm ɩɪɨɤɫɢɦɚɥɧɨ ɨɞ ɢɧɢɰɢʁɚɥɧɨɝ ɪɟɡɚ, 

a ɨɤɨ 5 cm ɢɡɧɚɞ ɦɟɞɢʁɚɥɧɨɝ ɦɚɥɟɨɥɭɫɚ, ɞɨɛɢʁɟɧ je ɨɲɬɪɨɦ ɫɟɤɰɢʁɨɦ (ɛɢɨɩɫɢɪɚɧ) ɢ 

ɫɭɛɦɟɪɡɢɪɚɧ ɭ ɤɨɧɬɟʁɧɟɪ ɨɞ ɢɧɨɤɫɚ ɤɨʁɢ ʁɟ ɢɫɩɭʃɟɧ ɢɫɬɨɦ ɜɪɫɬɨɦ ɪɚɫɬɜɨɪɚ ɡɚ 

ɩɪɟɩɚɪɚɰɢʁɭ ɢ ɫɤɥɚɞɢɲɬɟʃɟ, ɚ ɤɨʁɢ ʁɟ ɩɪɟɬɯɨɞɧɨ ɤɨɪɢɲʄɟɧ ɭ ɫɜɪɯɟ ɢɧɫɭɮɥɚɰɢʁɟ ɢ 

ɞɢɥɚɬɚɰɢʁɟ ɜɟɧɟ. ɉɚɪɚɥɟɥɧɨ ɫɚ ɨɜɢɦ ɤɨɪɚɤɨɦ, ɜɟɧɫɤɢ ɝɪɚɮɬ ʁɟ ɩɨɬɨɩʂɟɧ ɭ ɫɪɟɞɫɬɜɨ ɢɫɬɟ 

ɜɪɫɬɟ ɤɚɨ ɢ ɤɨɪɢɲʄɟɧɨ ɡɚ ɞɢɥɚɬɚɰɢʁɭ ɝɪɚɮɬɚ, ɚ ɡɚɬɢɦ ɱɭɜɚɧ ɧɚ ɬɟɦɩɟɪɚɬɭɪɢ ɨɩɟɪɚɰɢɨɧɟ 

ɫɚɥɟ ɫɜɟ ɞɨ ɬɪɚɧɫɩɥɚɧɬɚɰɢʁɟ ɢ ɚɧɚɫɬɨɦɨɡɟ ɫɚ ɨɞɝɨɜɚɪɚʁɭʄɢɦ ɤɨɪɨɧɚɪɧɢɦ ɤɪɜɧɢɦ ɫɭɞɨɦ, ɚ 

ɭ ɩɪɨɫɟɱɧɨɦ ɜɪɟɦɟɧɫɤɨɦ ɩɟɪɢɨɞɭ ɨɞ 32.1 ɦɢɧɭɬ (ɢ ɪɚɫɩɨɧɨɦ ɬɪɚʁɚʃɚ ɨɞ 12 ɞɨ 67 ɦɢɧɭɬɚ). 

ɋɜɢ ɪɚɫɬɜɨɪɢ ɫɭ ɛɢɥɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɟʃɚ, ɲɬɨ ɫɭ ɬɟɦɩɟɪɚɬɭɪɧɢ ɭɫɥɨɜɢ ɨɩɟɪɚɰɢɨɧɟ 

ɫɚɥɟ, ɫɚ ɪɚɫɩɨɧɨɦ ɨɞ 14˚C ɞɨ 24˚C (ɩɪɨɫɟɱɧɚ ɬɟɦɩɟɪɚɬɭɪɚ ɨɩɟɪɚɰɢɨɧɟ ɫɚɥɟ ɢɡɧɨɫɢ 17˚C). 
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Ɂɚ ɜɪɟɦɟ ɨɜɨɝ ɩɟɪɢɨɞɚ ɛɢɨɩɫɢʁɫɤɢ ɭɡɨɪɚɤ ɬɤɢɜɚ ɫɚɮɟɧɫɤɟ ɜɟɧɟ ɬɚɤɨђɟ ɫɟ ɧɚɥɚɡɢ ɭ ɬɨɩɥɨʁ 

ɢɫɯɟɦɢʁɢ. ɍɡɨɪɚɤ ɬɤɢɜɚ ɫɟ ɩɨɬɨɦ ɜɚɞɢ ɢɡ ɤɨɧɬɟʁɧɟɪɚ ɡɚ ɫɤɥɚɞɢɲɬɟʃɟ ɢ, ɪɚɞɢ ɫɢɦɭɥɚɰɢʁɟ 

ɜɪɟɦɟɧɚ ɤɨʁɟ ɚɤɬɭɟɥɧɢ ɫɚɮɟɧɫɤɢ ɜɟɧɫɤɢ ɝɪɚɮɬ ɩɪɨɜɨɞɢ ɭ ɪɚɫɬɜɨɪɭ ɡɚ ɩɪɟɩɚɪɚɰɢʁɭ ɢ 

ɫɤɥɚɞɢɲɬɟʃɟ, ɫɤɥɚɞɢɲɬɢ ɭ ɩɥɚɫɬɢɱɧɢ ɤɨɧɬɟʁɧɟɪ ɫɚ 4% ɩɭɮɟɪɨɜɚɧɢɦ ɜɨɞɟɧɢɦ ɪɚɫɬɜɨɪɨɦ 

ɮɨɪɦɚɥɞɟɯɢɞɚ. ɋɜɟ ɧɚɜɟɞɟɧɟ ɯɢɪɭɪɲɤɟ ɬɟɯɧɢɤɟ ɫɟ ɪɭɬɢɧɫɤɢ ɤɨɪɢɫɬɟ ɧɚ Ʉɥɢɧɢɰɢ ɡɚ 

ɤɚɪɞɢɨɯɢɪɭɪɝɢʁɭ Ʉɐ ɇɢɲ, ɚ ɡɚ ɩɨɬɪɟɛɟ ɢɡɜɨђɟʃɚ ɢɫɬɪɚɠɢɜɚʃɚ ɞɨɛɢʁɟɧɚ ʁɟ ɫɚɝɥɚɫɧɨɫɬ 

ȿɬɢɱɤɨɝ ɤɨɦɢɬɟɬɚ ɍɄɐ ɇɢɲ (ɨɞɥɭɤɚ ɛɪɨʁ 3830/7. ɨɞ 04. 02. 2020. ɝɨɞɢɧɟ)  ɢ ȿɬɢɱɤɨɝ 

ɤɨɦɢɬɟɬɚ Ɇɟɞɢɰɢɧɫɤɨɝ Ɏɚɤɭɥɬɟɬɚ ɭ ɇɢɲɭ (ɨɞɥɭɤɚ ɛɪɨʁ 12-15637-2/8. ɨɞ 24. 12. 2019. 

ɝɨɞɢɧɟ). 

 

ɋɥɢɤɚ 1. ɂɫɩɪɟɩɚɪɢɫɚɧɚ ɜɟɥɢɤɚ ɫɚɮɟɧɫɤɚ ɜɟɧɚ ɩɨɬɤɨɥɟɧɨɝ ɫɟɝɦɟɧɬɚ ɤɨɧɜɟɧɰɢɨɧɚɥɧɨɦ 

ɯɢɪɭɪɲɤɨɦ ɬɟɯɧɢɤɨɦ, ɤɨɪɢɲʄɟɧ ɯɟɩɚɪɢɧɢɡɢɪɚɧɢ ɮɢɡɢɨɥɨɲɤɢ (0.9% NaCl) ɪɚɫɬɜɨɪ. 

Ɂɚ ɩɨɬɪɟɛɟ ɢɫɬɪɚɠɢɜɚʃɚ, ɭɤɭɩɧɨ ʁɟ ɭɡɨɪɤɨɜɚɧɨ 200 ɬɤɢɜɧɢɯ ɭɡɨɪɚɤɚ ɜɟɥɢɤɢɯ 

ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɨɞ 200 ɢɫɩɢɬɚɧɢɤɚ, 46 ɠɟɧɚ ɢ 154 ɦɭɲɤɚɪɚɰɚ, ɩɪɨɫɟɤɚ ɝɨɞɢɧɚ 63.8, 

ɦɟɞɢʁɚɧɨɦ ɞɢɫɬɪɢɛɭɰɢʁɟ ɨɞ 67 ɝɨɞɢɧɚ ɫɬɚɪɨɫɬɢ, ɫɚ ɧɚʁɦɥɚђɢɦ ɩɚɰɢʁɟɧɬɨɦ ɨɞ 41 ɝɨɞɢɧe 

ɫɬɚɪɨɫɬɢ ɢ ɧɚʁɫɬɚɪɢʁɢɦ ɨɞ 80 ɝɨɞɢɧɚ ɫɬɚɪɨɫɬɢ ɭ ɬɪɟɧɭɬɤɭ ɢɡɜɨђɟʃɚ ɨɩɟɪɚɬɢɜɧɨɝ ɡɚɯɜɚɬɚ.  

ɏɢɫɬɨɬɟɯɧɨɥɨɲɤɚ ɨɛɪɚɞɚ ɬɤɢɜɚ, ɯɢɫɬɨɯɟɦɢʁɫɤɚ ɢ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɚ 

ɨɛɟɥɟɠɚɜɚʃɚ ɬɤɢɜɚ, ɤɚɨ ɢ ɦɨɪɮɨɦɟɬɪɢʁɫɤɟ ɚɧɚɥɢɡɟ ɨɛɚɜʂɟɧɟ ɫɭ ɧɚ Ʉɚɬɟɞɪɢ ɡɚ 

ɯɢɫɬɨɥɨɝɢʁɭ ɢ ɟɦɛɪɢɨɥɨɝɢʁɭ Ɇɟɞɢɰɢɧɫɤɨɝ Ɏɚɤɭɥɟɬɟɬɚ ɭ ɇɢɲɭ. 

 

ɏɢɫɬɨɬɟɯɧɨɥɨɲɤɚ ɨɛɪɚɞɚ ɬɤɢɜɚ ɢ ɦɟɬɨɞɟ ɨɛɟɥɟɠɚɜɚʃɚ ɬɤɢɜɧɢɯ ɫɬɪɭɤɬɭɪɚ 

ɋɜɢ ɬɤɢɜɧɢ ɭɡɨɪɰɢ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ (n=200), ɧɚɤɨɧ 48 ɱɚɫɨɜɚ ɮɢɤɫɚɰɢʁɟ 

4%-ɬɧɢɦ ɩɭɮɟɪɢɫɚɧɢɦ ɜɨɞɟɧɢɦ ɪɚɫɬɜɨɪɨɦ ɮɨɪɦɚɥɞɟɯɢɞɚ, ɩɨɞɜɪɝɧɭɬɢ ɪɭɬɢɧɫɤɢɦ 
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ɦɟɬɨɞɚɦɚ ɩɪɢɩɪɟɦɟ ɡɚ ɚɧɚɥɢɡɭ ɧɚ ɫɜɟɬɥɨɫɧɨɦ ɦɢɤɪɨɫɤɨɩɭ. ɍɤɪɚɬɤɨ, ɬɤɢɜɚ ɫɭ ɩɨɞɜɪɝɧɭɬɚ 

ɞɟɯɢɞɪɚɬɚɰɢʁɢ, ɩɪɨɫɜɟɬʂɚɜɚʃɭ, ɢɧɮɢɥɬɪɚɰɢʁɢ ɩɚɪɚɮɢɧɢɦɚ ɢ ɦɢɤɪɨɬɨɦɨɦ ɨɞ ʃɢɯ ɫɭ 

ɧɚɱɢʃɟɧɢ ɬɤɢɜɧɢ ɢɫɟɱɰɢ, ɤɨʁɢ ɫɟ ɧɚɤɨɧ ɚɞɯɟɪɢɪɚʃɚ ɡɚ ɩɪɟɞɦɟɬɧɚ ɫɬɚɤɥɚ ɩɨɞɜɪɝɚɜɚʁɭ 

ɦɟɬɨɞɚɦɚ ɯɢɫɬɨɯɟɦɢʁɫɤɨɝ ɢ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɨɝ ɨɛɟɥɟɠɚɜɚʃɚ ɰɢʂɚɧɢɯ ɬɤɢɜɧɢɯ 

ɫɬɪɭɤɬɭɪɚ ɢ ɤɨɧɚɱɧɨ ɞɨɜɨɞɟ ɞɨ ɮɨɪɦɢɪɚʃɚ ɬɪɚʁɧɢɯ ɫɜɟɬɥɨɫɧɨɦɢɤɪɨɫɤɨɩɫɤɢɯ ɩɪɟɩɚɪɚɬɚ. 

Ɉɞ ɯɢɫɬɨɯɟɦɢʁɫɤɢɯ ɦɟɬɨɞɚ ɭɩɨɬɪɟɛʂɟɧɟ ɫɭ ɯɟɦɚɬɨɤɫɢɥɢɧ-ɟɨɡɢɧ ɢ ɦɨɞɢɮɢɤɨɜɚɧɚ 

Ɇɨɜɚɬɨɜɚ ɩɟɧɬɚɯɪɨɦɫɤɚ ɦɟɬɨɞɚ (88). ɉɚɪɚɮɢɧɢɡɨɜɚɧɢ ɬɤɢɜɧɢ ɢɫɟɱɰɢ ɫɜɢɯ 200 ɭɡɨɪɚɤɚ 

ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɯɢɫɬɨɯɟɦɢʁɫɤɢ ɫɭ ɨɛɨʁɟɧɢ ɦɟɬɨɞɨɦ ɯɟɦɚɬɨɤɫɢɥɢɧ-ɟɨɡɢɧ, ɱɢɦɟ 

ɫɭ ɧɚɱɢʃɟɧɢ ɬɪɚʁɧɢ ɫɜɟɬɥɨɫɧɨɦɢɤɪɨɫɤɨɩɫɤɢ ɩɪɟɩɚɪɚɬɢ, ɭɩɨɬɪɟɛʂɟɧɢ ɡɚ ɩɨɬɪɟɛɟ ɨɩɲɬɟ 

ɦɨɪɮɨɥɨɲɤɟ ɚɧɚɥɢɡɟ ɰɟɥɨɝ ɭɡɨɪɤɚ, ɭɬɜɪђɢɜɚʃɚ ɬɢɩɨɜɚ ɯɢɫɬɨɥɨɲɤɟ ɝɪɚђɟ ɡɢɞɚ ɜɟɧɚ, ɤɚɨ 

ɢ ɫɬɟɩɟɧɚ ɡɚɯɜɚʄɟɧɨɫɬɢ ɞɟɝɟɧɟɪɚɬɢɜɧɢɦ ɩɪɨɦɟɧɚɦɚ, ɚɥɢ ɢ ɢɡɛɨɪɚ ɭɠɟɝ ɭɡɨɪɤɚ, ɡɚ ɩɨɬɪɟɛɟ 

ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɨɝ ɨɛɟɥɟɠɚɜɚʃɚ ɧɚ ɚɧɬɢɝɟɧ CD34. ɍ ɫɟɥɟɤɰɢʁɢ ɭɡɨɪɚɤɚ ɡɚ ɞɚʂɟ 

ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɨ ɨɛɟɥɟɠɚɜɚʃɟ, ɭɩɨɬɪɟɛʂɟɧɚ ʁɟ ɢ ɦɨɞɢɮɢɤɨɜɚɧɚ Ɇɨɜɚɬɨɜɚ 

ɩɟɧɬɚɯɪɨɦɫɤɚ ɦɟɬɨɞɚ (88), ɤɨʁɚ ʁɟ ɫɜɨʁɢɦ ɫɩɟɰɢɮɢɱɧɢɦ ɤɨɥɨɪɧɢɦ ɪɟɡɭɥɬɚɬɢɦɚ ɩɪɭɠɢɥɚ 

ɭɜɢɞ ɭ ɩɪɢɫɭɬɧɨɫɬ, ɫɬɟɩɟɧ ɪɚɡɜɢʁɟɧɨɫɬɢ ɢ ɞɢɫɬɪɢɛɭɰɢʁɭ: ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ, 

ɟɥɚɫɬɢɱɧɢɯ ɜɟɡɢɜɧɨɬɤɢɜɧɢɯ ɫɬɪɭɤɬɭɪɚ, ɤɨɥɚɝɟɧɢɯ ɜɥɚɤɚɧɚ ɢ ɝɥɢɤɨɡɚɦɢɧɨɝɥɢɤɚɧɚ, ɚɥɢ ɢ 

ɞɟɝɟɧɟɪɚɬɢɜɧɢɯ ɩɪɨɦɟɧɚ ɭ ɡɢɞɨɜɢɦɚ ɜɟɧɚ, ɬɢɩɚ ɮɢɛɪɨɩɥɚɡɢʁɟ ɬɭɧɢɤɚ ɢɧɬɢɦɚ ɢɥɢ 

ɮɥɟɛɨɫɤɥɟɪɨɡɟ ʃɢɯɨɜɢɯ ɡɢɞɨɜɚ. 

ɂɡ ɭɤɭɩɧɨɝ ɭɡɨɪɤɚ, ɧɚɤɨɧ ɭɬɜɪђɢɜɚʃɚ ɯɢɫɬɨɥɨɲɤɢɯ ɨɫɨɛɢɧɚ ɡɢɞɚ ɭɡɨɪɚɤɚ ɜɟɥɢɤɢɯ 

ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɫɜɟɬɥɨɫɧɨɦɢɤɪɨɫɤɨɫɤɨɦ ɚɧɚɥɢɡɨɦ ɯɢɫɬɨɯɟɦɢʁɫɤɢɯ ɩɪɟɩɚɪɚɬɚ, ɨɞɚɛɪɚɧɨ 

ʁɟ 40 ɪɟɩɪɟɡɟɧɬɚɬɢɜɧɢɯ ɭɡɨɪɚɤɚ ɢɧɬɟɪɜɚɥɜɭɥɚɪɧɢɯ ɫɟɝɦɟɧɬɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɫɚ 

ɩɨɞʁɟɞɧɚɤɢɦ ɛɪɨʁɟɦ ɭɡɨɪɚɤɚ ɢɡ ɫɜɚɤɟ ɝɪɭɩɟ ɩɪɢɦɟʃɟɧɢɯ ɪɚɫɬɜɨɪɚ ɡɚ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ 

ɫɤɥɚɞɢɲɬɟʃɟ ɜɟɧɫɤɢɯ ɤɨɧɞɭɢɬɚ, ɤɚɨ ɢ ɩɨɞʁɟɞɧɚɤɨɦ ɡɚɫɬɭɩʂɟɧɨɲʄɭ ɩɪɢɫɭɫɬɜɚ ɢ ɨɞɫɭɫɬɜɚ 

ɮɢɛɪɨɩɥɚɫɬɢɱɧɢɯ ɩɪɨɦɟɧɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɭɧɭɬɚɪ ɢɫɩɢɬɢɜɚɧɢɯ ɝɪɭɩɚ. Ⱥɧɚɥɢɡɚ ɩɨɞɚɬɚɤɚ 

ɢɡɜɪɲɟɧɚ ʁɟ ɩɨɦɨʄɭ ɪɚɱɭɧɚɪɫɤɨɝ ɩɪɨɝɪɚɦɚ G Power 3.1.9.2. ɫɚ ɧɢɜɨɨɦ ɡɧɚɱɚʁɧɨɫɬɢ ɨɞ 95% 

ɢ ɜɟɪɨɜɚɬɧɨʄɨɦ ɝɪɟɲɤɟ ɩɪɜɨɝ ɬɢɩɚ (α) ɨɞ 0.05. ɉɪɨɪɚɱɭɧ ʁɟ ɩɨɤɚɡɚɨ ɞɚ ʁɟ ɧɟɨɩɯɨɞɧɨ 

ɭɤʂɭɱɢɬɢ 40 ɩɚɰɢʁɟɧɚɬɚ ɭ ɨɜɭ ɫɬɭɞɢʁɭ, ɤɨʁɢ ɫɭ ɛɢɥɢ ɩɨɞɟʂɟɧɢ ɭ 4 ɩɨɞɝɪɭɩɟ ɫɚ ɩɨ 10 

ɩɚɰɢʁɟɧɚɬɚ ɭ ɫɜɚɤɨʁ ɩɨɞɝɪɭɩɢ. ɍ 40 ɨɞɚɛɪɚɧɢɯ ɢɫɩɢɬɚɧɢɤɚ ɫɩɚɞɚ 9 ɠɟɧɚ ɢ 31 ɦɭɲɤɚɪɚɰ 

ɩɪɨɫɟɱɧɢɯ ɝɨɞɢɧɚ 65.8, ɦɟɞɢʁɚɧɨɦ ɞɢɫɬɪɢɛɭɰɢʁɟ ɨɞ 69.5 ɝɨɞɢɧɚ ɫɬɚɪɨɫɬɢ, ɫɚ ɧɚʁɦɥɚђɢɦ 

ɩɚɰɢʁɟɧɬɨɦ ɨɞ 41 ɝɨɞɢɧɟ ɫɬɚɪɨɫɬɢ ɢ ɧɚʁɫɬɚɪɢʁɢɦ ɨɞ 80 ɝɨɞɢɧɚ ɫɬɚɪɨɫɬɢ ɭ ɬɪɟɧɭɬɤɭ 

ɢɡɜɨђɟʃɚ ɨɩɟɪɚɬɢɜɧɨɝ ɡɚɯɜɚɬɚ. Ɉɫɬɚɥɢ ɪɟɥɟɜɚɧɬɧɢ ɤɥɢɧɢɱɤɢ ɩɨɞɚɰɢ ɧɚɥɚɡɟ ɫɟ ɭ ɬɚɛɟɥɢ 

1. 



34 
 

Ɍɚɛɟɥɚ 1. Ʉɥɢɧɢɱɤɟ ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ ɩɚɰɢʁɟɧɚɬɚ, ɱɢʁɢ ɫɭ ɭɡɨɪɰɢ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɛɢɥɢ 

ɨɞɚɛɪɚɧɢ ɡɚ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɨ ɨɛɟɥɟɠɚɜɚʃɟ ɚɧɬɢɝɟɧɚ CD34. 

Ʉɥɢɧɢɱɤɟ ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ ɩɚɰɢʁɟɧɚɬɚ 

                                                      Ɍɢɩ 2 ɞɢʁɚɛɟɬɟɫ       Ȼɟɡ ɞɢʁɚɛɟɬɟɫɚ ɬɢɩɚ 2 

Ɇɭɲɤɢ ɩɨɥ 18 13 

ɀɟɧɫɤɢ ɩɨɥ 5 4 

Ƚɨɞɢɧɟ ɫɬɚɪɨɫɬɢ 66 (41-80) 68 (42-80) 

EuroSCORE  3.48 (0.73-10.1) 3.39 (0.81-11.2) 

BMI  BMI 28.3 (23.7-34.5)  BMI 26.1 (22.1-33.2) 

BSA BSA 2.1 (1.7-2.5) BSA 1.9 (1.6-2.3) 

LVEF (%)  44.3% (25-68) 46.1% (27-69) 

Ⱥɤɬɢɜɧɢ ɩɭɲɚɱ 9 (4 ɠɟɧɟ, 5 ɦɭɲɤɚɪɚɰɚ) 10 (4 ɠɟɧɟ, 6 ɦɭɲɤɚɪɚɰɚ 

ɏɢɩɟɪɬɟɧɡɢʁɚ 

95% (19) ɤɨɪɢɫɬɢ 

ɚɧɬɢɯɢɩɟɪɬɟɧɡɢɜɟ 

90% (18) ɤɨɪɢɫɬɢ 

ɚɧɬɢɯɢɩɟɪɬɟɧɡɢɜɟ 

HbA1C (%) 6.61 (5.2-8.8) Ȼɟɡ ɦɟɪɟʃɚ 

 

ɇɚɤɨɧ ɞɟɩɚɪɚɮɢɧɚɰɢʁɟ ɭ ɬɟɪɦɨɫɬɚɬɭ ɢ ɤɫɢɥɨɥɭ, ɯɢɫɬɨɥɨɲɤɢ ɩɪɟɩɚɪɚɬɢ ɫɚ 

ɢɫɟɱɰɢɦɚ ɩɚɪɮɢɧɢɡɨɜɚɧɨɝ ɬɤɢɜɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɫɭ ɪɟɯɢɞɪɚɬɢɫɚɧɢ ɩɪɨɜɨђɟʃɟɦ 

ɤɪɨɡ ɟɬɚɧɨɥ ɫɚ ɨɩɚɞɚʁɭʄɢɦ ɤɨɧɰɟɧɬɪɚɰɢʁɚɦɚ (100%, 96%, 80%, 75%) ɢ ɞɨɜɟɞɟɧɢ ɫɭ ɞɨ 

ɞɟɫɬɢɥɨɜɚɧɟ ɜɨɞɟ. ɉɪɨɰɟɞɭɪɚ ɛɨʁɟʃɚ ʁɟ ɧɚɫɬɚɜʂɟɧɚ ɢɧɤɭɛɚɰɢʁɨɦ ɬɤɢɜɧɢɯ ɭɡɨɪɚɤɚ ɫɚ 

ɬɪɢɩɫɢɧɨɦ ɭ ɰɢʂɭ ɞɟɦɚɫɤɢɪɚʃɚ ɚɧɬɢɝɟɧɚ ɬɨɤɨɦ 60 ɦɢɧɭɬɚ, ɧɚɤɨɧ ɱɟɝɚ ʁɟ ɢɡɜɪɲɟɧɚ 

ɛɥɨɤɚɞɚ ɬɤɢɜɧɢɯ ɩɟɪɨɤɫɢɞɚɡɚ ɤɨɪɢɲʄɟʃɟɦ 3% ɪɚɫɬɜɨɪɚ ɜɨɞɨɧɢɤ ɩɟɪɨɤɫɢɞɚ ɭ ɬɪɚʁɚʃɭ ɨɞ 

10 ɦɢɧɭɬɚ. ɇɚɤɨɧ ɢɫɩɢɪɚʃɚ ɭ ɮɨɫɮɚɬɧɨɦ ɩɭɮɟɪɭ, ɧɚ ɪɟɯɢɞɪɚɬɢɫɚɧɟ ɬɤɢɜɧɟ ɢɫɟɱɤɟ 

ɧɚɧɟɫɟɧɨ ʁɟ ɦɨɧɨɤɥɨɧɫɤɨ ɚɧɬɢɬɟɥɨ ɧɚ CD34 (anti-CD34, ɩɪɨɢɡɜɨђɚɱ: Dako, ɤɚɬɚɥɨɲɤɢ 

ɛɪɨʁ: М716501, ɪɚɡɛɥɚɠɟʃɟ 1:50). Ɍɤɢɜɧɢ ɢɫɟɱɰɢ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɫɭ ɨɫɬɚɜʂɟɧɢ 

ɩɪɟɤɨ ɧɨʄɢ ɧɚ ɬɟɦɩɟɪɚɬɭɪɢ ɨɞ 4º ɐɟɥɡɢʁɭɫɨɜɢɯ, ɚ ɛɨʁɟʃɟ ʁɟ ɧɚɫɬɚɜʂɟɧɨ ɬɨɤɨɦ ɫɭɬɪɚɲʃɟɝ 

ɞɚɧɚ ɩɪɢɦɟɧɨɦ ɫɟɤɭɧɞɚɪɧɨɝ ɚɧɬɢɬɟɥɚ ɤɨʃɭɝɨɜɚɧɨɝ ɫɚ ɩɟɪɨɤɫɢɞɚɡɨɦ ɪɟɧɚ 30 ɦɢɧɭɬɚ 

(EnVision-Flex ɡɚ ɜɢɡɭɚɥɢɡɚɰɢʁɭ, ɩɪɨɢɡɜɨђɚɱ Dako). ɂɡɦɟђɭ ɧɚɜɟɞɟɧɢɯ ɤɨɪɚɤɚ, ɩɪɟɩɚɪɚɬɢ 

ɫɭ ɢɫɩɢɪɚɧɢ ɮɨɫɮɚɬɧɢɦ ɩɭɮɟɪɨɦ (pH=7,2). ɇɚɤɨɧ ɟɤɫɩɨɡɢɰɢʁɟ ɯɪɨɦɨɝɟɧɭ 

(ɞɢɚɦɢɧɨɛɟɧɡɢɞɢɧ, ȾȺȻ) ɢɡ ɤɨɪɢɲʄɟɧɨɝ ɜɢɡɭɚɥɢɡɚɰɢɨɧɨɝ ɫɢɫɬɟɦɚ, ɬɤɢɜɧɢ ɭɡɨɪɰɢ ɫɭ 
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ɤɨɧɬɪɚɫɬɧɨ ɨɛɨʁɟɧɢ Mayer-ɨɜɢɦ ɯɟɦɚɬɨɤɫɢɥɢɧɨɦ, ɧɚɤɨɧ ɱɟɝɚ ɫɭ ɩɪɟɩɪɚɬɢ ɞɟɯɢɞɪɚɬɢɫɚɧɢ 

ɤɪɨɡ ɫɟɪɢʁɭ ɟɬɚɧɨɥɚ ɫɚ ɪɚɫɬɭʄɨɦ ɤɨɧɰɟɧɬɪɚɰɢʁɨɦ (75%, 80%, 96%, 100%), ɩɪɨɫɜɟɬʂɟɧɢ ɭ 

ɤɫɢɥɨɥɭ ɢ ɦɨɧɬɢɪɚɧɢ ɤɨɪɢɲʄɟʃɟɦ ɤɚɧɚɞɚ ɛɚɥɡɚɦɚ ɢ ɩɨɤɪɨɜɧɢɯ ʂɭɫɩɢɰɚ. 

Ɇɢɤɪɨɫɤɨɩɫɤɢ ɩɪɟɩɚɪɚɬɢ ɫɭ ɚɧɚɥɢɡɢɪɚɧɢ ɭɩɨɬɪɟɛɨɦ ɫɜɟɬɥɨɫɧɨɝ ɦɢɤɪɨɫɤɨɩɚ 

Olympus BX50 (Olympus, Japan, Tokyo) ɨɩɪɟɦʂɟɧɢɦ ɞɢɝɢɬɚɥɧɨɦ ɤɚɦɟɪɨɦ (Leica DFC 295, 

Germany, Wetzlar). Ɏɨɬɨɝɪɚɮɢʁɟ ɦɢɤɪɨɫɤɨɩɫɤɢɯ ɯɢɫɬɨɯɟɦɢʁɫɤɢɯ ɢ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɢɯ 

ɩɪɟɩɚɪɚɬɚ ɩɨɩɪɟɱɧɢɯ ɩɪɟɫɟɤɚ ɡɢɞɨɜɚ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɧɚɱɢʃɟɧɟ ɩɨɞ ɪɚɡɥɢɱɢɬɢɦ 

ɭɜɟɥɢɱɚʃɢɦɚ ɢ ɫɚɱɭɜɚɧɢ ɭ ɞɢɝɢɬɚɥɧɨɦ ɮɨɪɦɚɬɭ (Tagged Image File Format - .TIFF). Ɂɚ 

ɩɨɬɪɟɛɟ ɦɨɪɮɨɦɟɬɪɢʁɫɤɟ ɚɧɚɥɢɡɟ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɢɯ ɩɪɟɩɚɪɚɬɚ, ɮɨɬɨɝɪɚɮɢɫɚʃɟ 

ɰɟɥɨɜɢɬɢɯ ɡɢɞɨɜɚ ɩɨɩɪɟɱɧɢɯ ɩɪɟɫɟɤɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ʁɟ ɭɱɢʃɟɧɨ ɩɨɞ ɫɬɚɥɧɢɦ 

ɭɤɭɩɧɢɦ ɦɢɤɪɨɫɤɨɩɫɤɢɦ ɩɨɜɟʄɚʃɟɦ ɨɞ ɯ40, ɚ ɞɨɛɢʁɟɧɟ ɞɢɝɢɬɚɥɧɟ ɦɢɤɪɨɮɨɬɨɝɪɚɮɢʁɟ ɫɭ 

ɭ ɧɚɫɬɚɜɤɭ ɩɪɨɰɟɞɭɪɟ, ɨɛʁɟɞɢʃɟɧɟ ɭ ʁɟɞɚɧ ɩɚɧɨɪɚɦɫɤɢ ɩɪɢɤɚɡ ɰɟɥɨɜɢɬɨɝ ɩɪɟɫɟɤɚ ɜɟɧɟ ɢ 

ɤɚɥɢɛɪɢɫɚɧɟ ɡɚ ɨɞɝɨɜɚɪɚʁɭʄɟ ɩɨɜɟʄɚʃɟ. Ɇɢɤɪɨ-ɦɨɪɮɨɦɟɬɪɢʁɫɤɚ ɚɧɚɥɢɡɚ ʁɟ ɨɛɚɜʂɟɧɚ ɭɡ 

ɩɨɦɨʄ ɩɪɨɝɪɚɦɚ ɡɚ ɚɧɚɥɢɡɭ ɫɥɢɤɚ ImageJ 1.53 version (Wayne Rasband National Institute of 

Health, USA) ɭ ɰɢʂɭ ɤɜɚɧɬɢɮɢɤɚɰɢʁɟ ɫɬɟɩɟɧɚ ɜɟɡɢɜɚʃɚ ɦɨɧɨɤɥɨɧɚɥɧɢɯ ɚɧɬɢɬɟɥɚ ɡɚ CD34 

ɪɟɰɟɩɬɨɪɟ ɧɚ ɟɧɞɨɬɟɥɭ ɦɢɤɪɨɫɤɨɩɫɤɢɯ ɬɤɢɜɧɢɯ ɭɡɨɪɚɤɚ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɚɥɢ ɢ 

ɭɬɜɪђɢɜɚʃɚ ɦɟɬɪɢɱɤɢɯ ɩɚɪɚɦɟɬɚɪɚ ɜɟɧɚ. ɇɚ ɤɚɥɢɛɪɢɫɚɧɢɦ ɩɚɧɨɪɚɦɫɤɢɦ ɫɥɢɤɚɦɚ ɬɪɚʁɧɢɯ 

ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɢɯ ɩɪɟɩɚɪɚɬɚ ɫɚ ɨɛɟɥɟɠɟɧɢɦ ɚɧɬɢɝɟɧɨɦ CD34, ɨɛɚɜʂɟɧɨ ʁɟ ɢɡɞɜɚʁɚʃɟ 

ɦɨɪɮɨɦɟɬɪɢʁɫɤɢɯ ɮɪɚɤɰɢʁɚ, ɢɫɰɪɬɚɜɚʃɟɦ ʃɢɯɨɜɢɯ ɤɨɧɬɭɪɚ ɭɩɨɬɪɟɛɨɦ ɫɜɟɬɥɨɫɧɨɝ ɩɟɪɚ 

(ɞɢɝɢɬɚɥɧɟ ɨɥɨɜɤɟ), ɭɧɭɬɚɪ ɩɪɨɝɪɚɦɚ ɡɚ ɦɨɪɮɨɦɟɬɪɢʁɫɤɭ ɚɧɚɥɢɡɭ ɫɥɢɤɚ, ɱɢɦɟ ʁɟ 

ɨɦɨɝɭʄɟɧɨ ɞɚ ɩɪɨɝɪɚɦ ɨɛɚɜɢ ɢɡɪɚɱɭɧɚɜɚʃɟ ɨɫɧɨɜɧɢɯ ɦɨɪɮɨɦɟɬɪɢʁɫɤɢɯ ɩɚɪɚɦɟɬɚɪɚ. 

Ɍɨɤɨɦ ɦɨɪɮɨɦɟɬɪɢʁɫɤɟ ɚɧɚɥɢɡɟ, ɟɜɢɞɟɧɬɢɪɚɧɢ ɫɭ ɫɥɟɞɟʄɢ ɨɫɧɨɜɧɢ ɢ ɢɡɜɟɞɟɧɢ 

ɦɨɪɮɨɦɟɬɪɢʁɫɤɢ ɩɚɪɚɦɟɬɪɢ ɩɨɩɪɟɱɧɢɯ ɩɪɟɫɟɤɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɭɡɨɪɤɚ: 1) 

ɩɨɜɪɲɢɧɚ ɥɭɦɟɧɚ, 2) ɨɛɢɦ ɥɭɦɢɧɚɥɧɟ ɤɨɧɬɭɪɟ, 3) ɩɨɜɪɲɢɧɚ ɡɢɞɚ ɜɟɧɟ, 4) ɭɤɭɩɧɚ 

ɩɨɜɪɲɢɧɚ ɩɨɩɪɟɱɧɨɝ ɩɪɨɮɢɥɚ ɜɟɧɫɤɢɯ ɫɭɞɨɜɚ, 5) ɨɛɢɦ ɫɩɨʂɚɲʃɟ ɤɨɧɬɭɪɟ ɜɟɧɫɤɨɝ ɫɭɞɚ, 

6) ɩɪɨɰɟɧɬɭɚɥɧɢ ɭɞɟɨ ɩɨɜɪɲɢɧɟ ɥɭɦɟɧɚ ɜɟɧɚ ɭ ɭɤɭɩɧɨʁ ɩɨɜɪɲɢɧɢ ɩɨɩɪɟɱɧɨɝ ɩɪɨɮɢɥɚ 

ɜɟɧɚ, 7) ɩɨɜɪɲɢɧɟ ɯɢɫɬɨɥɨɲɤɢɯ ɤɨɦɩɨɧɟɧɬɢ ɩɨʁɟɞɢɧɚɱɧɢɯ ɬɭɧɢɤɚ ɡɢɞɨɜɚ ɤɪɜɧɢɯ ɫɭɞɨɜɚ 

(ɬɭɧɢɤɟ ɢɧɬɢɦɟ, ɰɢɪɤɭɥɚɪɧɨɝ ɩɨɞɫɥɨʁɚ ɬɭɧɢɤɟ ɦɟɞɢʁɟ ɢ ɫɩɨʂɚɲʃɟɝ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ 

ɦɢɲɢʄɧɨɝ ɩɨɞɫɥɨʁɚ), 8) ʃɢɯɨɜ ɩɪɨɰɟɧɬɭɚɥɧɢ ɭɞɟɨ ɭ ɩɨɜɪɲɢɧɢ ɡɢɞɚ ɜɟɧɚ, 9) ɝɥɚɜɧɢ ɢ 

ɦɢɧɢɦɚɥɧɢ Ɏɟɪɟɬɨɜ ɞɢʁɚɦɟɬɚɪ ɥɭɦɟɧɚ, ɫɜɢɯ ɬɭɧɢɤɚ ɢ ɫɩɨʂɚɲʃɟ ɤɨɧɬɭɪɟ ɜɟɧɫɤɨɝ ɫɭɞɚ, 

10) ɞɟɛʂɢɧɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɢ 11) ɩɪɨɰɟɧɬɭɚɥɧɚ ɡɚɫɬɭɩʂɟɧɨɫɬ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɢ 

ɦɚɪɤɢɪɚɧɨɝ ɚɧɬɢɝɟɧɚ CD34. Ɉɫɧɨɜɧɟ ɩɚɪɚɦɟɬɪɟ ɢɡɪɚɱɭɧɚɜɚɨ ʁɟ ɦɨɪɮɨɦɟɬɪɢʁɫɤɢ ɩɪɨɝɪɚɦ, 

ɚ ɢɡɜɟɞɟɧɢ ɩɚɪɚɦɟɬɪɢ ɫɭ ɢɡɪɚɱɭɧɚɜɚɧɢ ɧɚ ɨɫɧɨɜɭ ɨɞɧɨɫɚ ɨɫɧɨɜɧɢɯ ɩɚɪɚɦɟɬɚɪɚ. 
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ɂɡɪɚɱɭɧɚɜɚʃɟ ɢɡɜɟɞɟɧɢɯ ɦɨɪɮɨɦɟɬɪɢʁɫɤɢɯ ɩɚɪɚɦɟɬɚɪɚ: 

ɉɨɜɪɲɢɧɚ ɡɢɞɚ ɜɟɧɟ ʁɟ ɢɡɪɚɱɭɧɚɬɚ ɤɚɨ ɡɛɢɪ ɩɨɜɪɲɢɧɚ ɯɢɫɬɨɥɨɲɤɢɯ ɤɨɦɩɨɧɟɧɬɢ 

ɩɨʁɟɞɢɧɚɱɧɢɯ ɬɭɧɢɤɚ ɡɢɞɨɜɚ ɤɪɜɧɢɯ ɫɭɞɨɜɚ (ɬɭɧɢɤɟ ɢɧɬɢɦɟ, ɰɢɪɤɭɥɚɪɧɨɝ ɩɨɞɫɥɨʁɚ 

ɬɭɧɢɤɟ ɦɟɞɢʁɟ ɢ ɫɩɨʂɚɲʃɟɝ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ ɦɢɲɢʄɧɨɝ ɩɨɞɫɥɨʁɚ). 

ɉɪɨɰɟɧɬɭɚɥɧɢ ɭɞɟɨ ɩɨɜɪɲɢɧɟ ɥɭɦɟɧɚ ɜɟɧɚ ɭ ɭɤɭɩɧɨʁ ɩɨɜɪɲɢɧɢ ɩɨɩɪɟɱɧɨɝ 

ɩɪɨɮɢɥɚ ɜɟɧɚ ɢɡɪɚɱɭɧɚɜɚɧ ʁɟ ɬɚɤɨ ɲɬɨ ʁɟ ɜɪɟɞɧɨɫɬ ɩɨɜɪɲɢɧɟ ɥɭɦɟɧɚ ɞɟʂɟɧɚ ɜɪɟɞɧɨɲʄɭ 

ɭɤɭɩɧɟ ɩɨɜɪɲɢɧɟ ɩɨɩɪɟɱɧɨɝ ɩɪɨɮɢɥɚ ɜɟɧɫɤɢɯ ɫɭɞɨɜɚ, ɚ ɞɨɛɢʁɟɧɚ ɜɪɟɞɧɨɫɬ ɩɨɦɧɨɠɟɧɚ ɫɚ 

100. 

ɉɪɨɰɟɧɬɭɚɥɧɢ ɭɞɟɨ ɩɨɜɪɲɢɧɟ ɫɜɚɤɟ ɨɞ ɯɢɫɬɨɥɨɲɤɢɯ ɤɨɦɩɨɧɟɧɬɢ ɩɨʁɟɞɢɧɚɱɧɢɯ 

ɬɭɧɢɤɚ ɡɢɞɨɜɚ ɤɪɜɧɢɯ ɫɭɞɨɜɚ (ɬɭɧɢɤɟ ɢɧɬɢɦɟ, ɰɢɪɤɭɥɚɪɧɨɝ ɩɨɞɫɥɨʁɚ ɬɭɧɢɤɟ ɦɟɞɢʁɟ ɢ 

ɫɩɨʂɚɲʃɟɝ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ ɦɢɲɢʄɧɨɝ ɩɨɞɫɥɨʁɚ), ɢɡɪɚɱɭɧɚɬ ʁɟ ɞɟʂɟʃɟɦ ɜɪɟɞɧɨɫɬɢ 

ɩɨɜɪɲɢɧɟ ɬɭɧɢɤɟ ɜɪɟɞɧɨɲʄɭ ɭɤɭɩɧɟ ɩɨɜɪɲɢɧɟ ɡɢɞɚ ɜɟɧɟ, ɚ ɞɨɛɢʁɟɧɚ ɜɪɟɞɧɨɫɬ ʁɟ ɛɢɥɚ 

ɩɨɦɧɨɠɟɧɚ ɫɚ 100.  

Ⱦɟɛʂɢɧɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɢɡɪɚɱɭɧɚɬɚ ʁɟ ɧɚ ɫɥɟɞɟʄɢ ɧɚɱɢɧ. ɉɪɜɨ ʁɟ ɢɡɪɚɱɭɧɚɬɚ 

ɪɚɡɥɢɤɚ ɢɡɦɟђɭ ɝɥɚɜɧɢɯ ɢ ɦɢɧɢɦɚɥɧɢɯ Ɏɟɪɟɬɨɜɢɯ ɞɢʁɚɦɟɬɚɪɚ ɤɨʁɢ ɩɪɢɩɚɞɚʁɭ ɫɩɨʂɚɲʃɨʁ 

ɤɨɧɬɭɪɢ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɩɨʁɟɞɢɧɚɱɧɟ ɜɟɧɟ ɢ ʃɟɧɨɝ ɥɭɦɟɧɚ. ɉɨɥɨɜɢɧɟ ɞɨɛɢʁɟɧɢɯ 

ɜɪɟɞɧɨɫɬɢ ɝɥɚɜɧɢɯ ɢ ɦɢɧɢɦɚɥɧɢɯ Ɏɟɪɟɬɨɜɢɯ ɞɢʁɚɦɟɬɚɪɚ ɫɭ ɫɚɛɪɚɧɟ ɢ ɩɨɞɟʂɟɧɟ ɫɚ ɞɜɚ. 

ɉɪɨɰɟɧɬɭɚɥɧɢ ɭɞɟɨ CD34-ɩɨɡɢɬɢɜɧɢɯ (CD34ɩɨɡ%) ɢ CD34-ɧɟɝɚɬɢɜɧɢɯ 

(CD34ɧɟɝ%) ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ ɭ ɟɧɞɨɬɟɥɭ ɬɭɧɢɤɚ ɢɧɬɢɦɚ  ɭɡɨɪɚɤɚ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ 

ɢɡɪɚɱɭɧɚɬ ʁɟ ɤɚɨ ɨɞɧɨɫ ɞɭɠɢɧɟ ɤɨɧɬɭɪɟ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɩɪɟɦɚ ɥɭɦɟɧɭ (ɨɛɢɦ ɥɭɦɟɧɚ) ɢ 

ɡɛɢɪɧɢɯ ɞɭɠɢɧɚ ɞɨɛɢʁɟɧɢɯ ɦɟɪɟʃɟɦ ɩɨɞɪɭɱʁɚ ɭ ɤɨʁɢɦɚ ʁɟ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɢ 

ɞɟɬɟɤɬɨɜɚɧɨ ɩɪɢɫɭɫɬɜɨ CD34 ɚɧɬɢɝɟɧɚ. ɉɪɨɰɟɧɬɭɚɥɧɢ ɭɞɟɨ CD34-ɩɨɡɢɬɢɜɧɢɯ ʄɟɥɢʁɚ ʁɟ 

ɢɡɪɚɱɭɧɚɬ ɬɚɤɨ ɲɬɨ ʁɟ ɜɪɟɞɧɨɫɬ ɞɭɠɢɧɚ CD34 ɩɨɡɢɬɢɜɧɨɝ ɢɥɢ ɧɟɝɚɬɢɜɧɨɝ ɟɧɞɨɬɟɥɚ 

ɩɨɞɟʂɟɧɚ ɫɚ ɜɪɟɞɧɨɲʄɭ ɞɭɠɢɧɟ ɤɨɧɬɭɪɟ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɩɪɟɦɚ ɥɭɦɟɧɭ (ɨɛɢɦ ɥɭɦɟɧɚ), ɚ 

ɞɨɛɢʁɟɧɢ ɪɟɡɭɥɬɚɬ ɩɨɦɧɨɠɟɧ ɫɚ 100. 

Ɂɚ ɫɬɚɬɢɫɬɢɱɤɭ ɚɧɚɥɢɡɭ ɜɪɟɞɧɨɫɬɢ ɤɥɢɧɢɱɤɢɯ ɢ ɦɨɪɮɨɦɟɬɪɢʁɫɤɢɯ ɜɚɪɢʁɚɛɥɢ  

ɤɨɪɢɲʄɟɧ ʁɟ ɫɬɚɬɢɫɬɢɱɤɢ ɩɚɤɟɬ SPSS ɜɟɪɡɢʁɚ 2.0 (IBM, Armonk, New York, US). Ɉɛɚɜʂɟɧɟ 

ɫɭ ɬɪɢ ɤɚɬɟɝɨɪɢʁɟ ɫɬɚɬɢɫɬɢɱɤɢɯ ɩɪɨɰɟɞɭɪɚ ɚɧɚɥɢɡɟ, ɞɟɫɤɪɢɩɬɢɜɧɟ, ɤɨɪɟɥɚɬɢɜɧɟ ɢ 

ɤɨɪɟɥɚɰɢɨɧɟ. ɋɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁ ʁɟ ɨɞɪɟђɟɧ ɡɚ ɜɪɟɞɧɨɫɬ p<0.05. ɋɬɚɬɢɫɬɢɱɤɚ ɯɢɩɨɬɟɡɚ ʁɟ 

ɬɟɫɬɢɪɚɧɚ ɡɚ ɜɪɟɞɧɨɫɬ ɧɢɜɨɚ ɪɢɡɢɤɚ ɨɞ α=0.05. Ɇɢɧɢɦɚɥɧɢ ɭɡɨɪɚɤ ɧɟɨɩɯɨɞɚɧ ɡɚ 

ɞɟɬɟɤɬɨɜɚʃɟ ɟɮɟɤɬɚ ɜɟɥɢɱɢɧɟ 0.05 ɭ ɚɧɚɥɢɡɢ ɜɚɪɢʁɚɧɬɟ ɡɚ ɱɟɬɢɪɢ ɝɪɭɩɟ ɢ ɫɬɚɬɢɫɬɢɱɤɢ 

ɡɧɚɱɚʁ ɨɞ 0.9 ʁɟɫɬɟ 40 ɭɱɟɫɧɢɤɚ. 
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Ɇɟɬɨɞɟ ɞɟɫɤɪɢɩɬɢɜɧɟ ɫɬɚɬɢɫɬɢɱɤɟ ɚɧɚɥɢɡɟ ɫɭ ɢɡɪɚɠɟɧɟ ɤɪɨɡ ɫɥɟɞɟʄɟ ɩɚɪɚɦɟɬɪɟ 

ɢɫɩɢɬɢɜɚɧɢɯ ɧɢɡɨɜɚ ɩɨɞɚɬɚɤɚ: 1) ɩɪɨɫɟɱɧɚ ɜɪɟɞɧɨɫɬ, 2) ɫɬɚɧɞɚɪɞɧɚ ɞɟɜɢʁɚɰɢʁɚ, 3) 

ɦɟɞɢʁɚɧɚ, 4) ɦɢɧɢɦɚɥɧɚ ɢ 5) ɦɚɤɫɢɦɚɥɧɚ ɜɪɟɞɧɨɫɬ ɧɢɡɚ. 

Ʉɨɦɩɚɪɚɬɢɜɧɚ ɫɬɚɬɢɫɬɢɱɤɚ ɚɧɚɥɢɡɚ ʁɟ ɨɛɚɜʂɟɧɚ ɭɩɨɬɪɟɛɨɦ ɫɥɟɞɟʄɢɯ ɬɟɫɬɨɜɚ: 1) 

ɋɬɭɞɟɧɬɨɜɨɝ ɬ-ɬɟɫɬɚ ɡɚ ɧɟɡɚɜɢɫɧɟ ɭɡɨɪɤɟ ɢ 2) ɬ-ɬɟɫɬɚ ɡɚ ɭɩɚɪɟɧɟ ɝɪɭɩɟ. 

Ʉɨɪɟɥɚɬɢɜɧɚ ɫɬɚɬɢɫɬɢɱɤɚ ɚɧɚɥɢɡɚ ʁɟ ɨɛɚɜʂɟɧɚ ɭɩɨɬɪɟɛɨɦ ɉɢɪɫɨɧɨɜɟ ɤɨɪɟɥɚɰɢʁɟ 

(ɩɨɬɪɟɛɧɨ ʁɟ ɞɚ ʁɟ r>0.2 ɞɚ ɛɢ ɫɟ ɭɬɜɪɞɢɥɚ ɫɥɚɛɚ ɤɨɪɟɥɚɰɢʁɚ ɢɥɢ r>0.6 ɡɚ ʁɚɤɭ ɤɨɪɟɥɚɰɢʁɭ; 

ɤɨɞ ɩɨɫɬɨʁɚʃɚ ɤɨɪɟɥɚɰɢʁɟ p<0.05 r ʁɟ ɤɨɟɮɢɰɢʁɟɧɬ ɤɨɪɟɥɚɰɢʁɟ, ɚ p ʁɟ ɫɬɚɬɢɫɬɢɱɤɚ 

ɡɧɚɱɚʁɧɨɫɬ. 

Ɇɚɬɟɪɢʁɚɥɧɚ ɫɪɟɞɫɬɜɚ ɡɚ ɢɡɜɨђɟʃɟ ɢɫɬɪɚɠɢɜɚʃɚ ɨɛɟɡɛɟђɟʃɚ ɫɭ ɞɟɥɨɦ ɢɡ ɩɪɨʁɟɤɬɚ 

Ɇɢɧɢɫɬɚɪɫɬɜɚ ɧɚɭɤɟ ɬɟɯɧɨɥɨɲɤɨɝ ɪɚɡɜɨʁɚ ɢ ɢɧɨɜɚɰɢʁɚ Ɋɋ: „Ⱥɧɬɢɨɤɫɢɞɚɬɢɜɧɚ ɡɚɲɬɢɬɚ ɢ 

ɩɨɬɟɧɰɢʁɚɥɢ ɡɚ ɞɢɮɟɪɟɧɰɢʁɚɰɢʁɭ ɢ ɪɟɝɟɧɟɪɚɰɢʁɭ ɦɟɡɟɧɯɢɦɚɥɧɢɯ ɦɚɬɢɱɧɢɯ ʄɟɥɢʁɚ ɢɡ 

ɪɚɡɥɢɱɢɬɢɯ ɬɤɢɜɚ ɬɨɤɨɦ ɩɪɨɰɟɫɚ ɫɬɚɪɟʃɚ“ (ȿȼȻ 175061 ɢ ɆɎ-ɇɢɲ 451-03-9/2021-

14/200113), ɧɟɨɩɯɨɞɧɢɯ ɡɚ ɢɡɜɨђɟʃɟ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɨɝ ɞɟɥɚ ɢɫɬɪɚɠɢɜɚʃɚ; ɤɚɨ ɢ ɢɡ 

ɢɧɬɟɪɧɨɝ ɩɪɨʁɟɤɬɚ ɆɎ-ɇɢɲ Ʉɚɬɟɞɪɟ ɡɚ ɯɢɫɬɨɥɨɝɢʁɭ ɢ ɟɦɛɪɢɨɥɨɝɢʁɭ „Ⱥɧɚɥɢɡɚ 

ɦɨɪɮɨɥɨɲɤɟ ɞɢɫɬɪɢɛɭɰɢʁɟ ɦɨɥɟɤɭɥɚɪɧɢɯ ɩɨɤɚɡɚɬɟʂɚ ɪɟɝɟɧɟɪɚɬɢɜɧɢɯ ɩɨɬɟɧɰɢʁɚɥɚ 

ɪɚɡɥɢɱɢɬɢɯ ɞɢɮɟɪɨɧɚ ɱɨɜɟɤɚ ɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɧɢɯ ɠɢɜɨɬɢʃɚ“, (ɪɭɤɨɜɨɞɢɥɚɰ ɩɪɨʁɟɤɬɚ, 

ɩɪɨɮ. ɞɪ Ƚɨɪɚɧ Ɋɚɞɟɧɤɨɜɢʄ,  Ʉɚɬɟɞɪɚ ɡɚ ɯɢɫɬɨɥɨɝɢʁɭ ɢ ɟɦɛɪɢɨɥɨɝɢʁɭ, 2020-2023) (ɛɪ. 

38/20), ɧɟɨɩɯɨɞɧɢɯ ɡɚ ɢɡɜɨђɟʃɟ ɯɢɫɬɨɬɟɯɧɨɥɨɲɤɟ ɨɛɪɚɞɟ ɬɤɢɜɧɢɯ ɭɡɨɪɚɤɚ ɜɟɥɢɤɢɯ 

ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɞɨ ɯɢɫɬɨɯɟɦɢʁɫɤɢ ɨɛɨʁɟɧɢɯ ɬɪɚʁɧɢɯ ɫɜɟɬɥɨɫɧɨɦɢɤɪɨɫɤɨɩɫɤɢɯ ɩɪɟɩɚɪɚɬɚ. 
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Ɋɟɡɭɥɬɚɬɢ 

ɋɌȺɌɂɋɌɂɑɄȺ ȺɇȺɅɂɁȺ ɈɋɈȻɂɇȺ ɉȺɐɂЈȿɇȺɌȺ ɂ ЊɂɏɈȼɂɏ 

ɄɅɂɇɂɑɄɂɏ ɉȺɊȺɆȿɌȺɊȺ 

 ɍɩɨɬɪɟɛɨɦ ɞɟɫɤɪɢɩɬɢɜɧɨ-ɫɬɚɬɢɫɬɢɱɤɟ ɚɧɚɥɢɡɟ ɡɚɩɚɠɟɧ ʁɟ ɩɚɞ ɩɪɨɫɟɱɧɢɯ 

ɜɪɟɞɧɨɫɬɢ ɫɟɪɭɦɫɤɨɝ ɧɢɜɨɚ TnI (ng/ml) ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɫɚ ɩɪɨɬɨɤɨɦ ɜɪɟɦɟɧɚ ɭ 

ɩɨɫɬɨɩɟɪɚɬɢɜɧɨɦ ɬɨɤɭ, ɡɚ ɫɜɟ ɝɪɭɩɟ, ɚɥɢ ʁɟ ɬɚʁ ɩɚɞ ɛɢɨ ɦɚʃɢ ɢ ɩɨɫɬɩɟɧɢʁɢ ɭ ɝɪɭɩɢ ɭ ɤɨʁɨʁ 

ɫɭ ɚɭɬɨɜɟɧɫɤɢ ɝɪɚɮɬɨɜɢ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɛɢɥɢ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɫɤɥɚɞɢɲɬɟɧɢ ɭ 

ɪɚɫɬɜɨɪɭ ɩɨ Bretschneider-ɭ (Ɍɚɛɟɥɚ 2, Ƚɪɚɮɢɤɨɧ 1), ɦɟђɭɬɢɦ, ɧɢʁɟ ɧɚђɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ 

ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɢɡɦɟђɭ ɝɪɭɩɚ ɩɨ ɫɩɨɦɟɧɭɬɨɦ ɩɚɪɚɦɟɬɪɭ (Ɍɚɛɟɥɚ 4).  

 

Ɍɚɛɟɥɚ 2. Ⱦɟɫɤɪɢɩɬɢɜɧɨ-ɫɬɚɬɢɫɬɢɱɤɢ ɩɪɢɤɚɡ ɜɪɟɞɧɨɫɬɢ ɡɚ TnI (ng/ml) ɭ ɫɟɪɭɦɭ 

ɩɚɰɢʁɟɧɚɬɚ (ɡɚɛɟɥɟɠɟɧɢɯ ɧɚ 16, 18 ɢ 42. ɱɚɫ ɧɚɤɨɧ ɨɩɟɪɚɰɢʁɟ, ɩɨɞɟʂɟɧɨ ɩɨ ɝɪɭɩɚɦɚ 

ɢɫɬɪɚɠɢɜɚʃɚ ɭ ɨɞɧɨɫɭ ɧɚ ɬɢɩ ɫɤɥɚɞɢɲɧɨɝ ɪɚɫɬɜɨɪɚ ɭ ɤɨɦɟ ɫɭ ɚɭɬɨɜɟɧɫɤɢ ɝɪɚɮɬɨɜɢ 

ɫɤɥɚɞɢɲɬɟɧɢ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ. 

 Ɋɚɫɬɜɨɪ N Avr SD Min Max 

 

 

TnI6h 

 

ɏɟɩɚɪɢɧɢɡɢɪɚɧɢ 

ɮɢɡɢɨɥɨɲɤɢ 

ɪɚɫɬɜɨɪ (0.9% NaCl) 

10 3.40 3.98 0.24 14.06 

ɏɟɩɚɪɢɧɢɡɢɪɚɧɚ 

ɚɭɬɨɥɨɝɧɚ ɤɪɜ 
10 5.89 10.59 0.48 35 

ɋɜɟɠɟ ɡɚɦɪɡɧɭɬɚ 

ɩɥɚɡɦɚ 
10 2.15 2.36 0.16 7.03 

Bretschneider 10 6.38 9.98 0.23 33.82 

ɋɜɢ 40 4.45 7.54 0.16 35.00 

 

 

TnI18h 

 

ɏɟɩɚɪɢɧɢɡɢɪɚɧɢ 

ɮɢɡɢɨɥɨɲɤɢ 

ɪɚɫɬɜɨɪ (0.9% NaCl) 

10 2.28 2.22 011 7.2 

ɏɟɩɚɪɢɧɢɡɢɪɚɧɚ 

ɚɭɬɨɥɨɝɧɚ ɤɪɜ 
10 4.02 7.12 0.09 24.00 
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ɋɜɟɠɟ ɡɚɦɪɡɧɭɬɚ 

ɩɥɚɡɦɚ 
10 1.24 0.99 0.08 3.63 

Ɋɚɫɬɜɨɪ ɏɌɄ 10 6.34 15.35 0.29 50.00 

ɋɜɢ 40 3.47 8.45 0.08 50.00 

 

 

TnI42h 

 

ɏɟɩɚɪɢɧɢɡɢɪɚɧɢ 

ɮɢɡɢɨɥɨɲɤɢ 

ɪɚɫɬɜɨɪ (0.9% NaCl) 

10 1.23 1.25 13 4.29 

ɏɟɩɚɪɢɧɢɡɢɪɚɧɚ 

ɚɭɬɨɥɨɝɧɚ ɤɪɜ 
10 1.56 2.00 0.10 6.22 

ɋɜɟɠɟ ɡɚɦɪɡɧɭɬɚ 

ɩɥɚɡɦɚ 
10 0.95 0.84 0.19 2.79 

Ɋɚɫɬɜɨɪ ɏɌɄ 10 6.16 15.44 0.48 50.00 

ɋɜɢ 40 2.48 7.82 0.10 50.00 

ɜɪɟɞɧɨɫɬɢ TnI ɫɭ ɢɡɪɚɠɟɧɟ ɭ ng/ml 

  

 

Ƚɪɚɮɢɤɨɧ 1. ɉɪɨɫɟɱɧɟ ɜɪɟɞɧɨɫɬɢ ɫɟɪɭɦɫɤɨɝ ɧɢɜɨɚ TnI ɫɚ ɩɨɫɬɨɩɟɪɚɬɢɜɧɢɦ ɩɪɨɬɨɤɨɦ ɜɪɟɦɟɧɚ 

ɩɨ ɢɫɩɢɬɢɜɚɧɢɦ ɝɪɭɩɚɦɚ ɪɚɫɬɜɨɪɚ ɡɚ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɫɤɥɚɞɢɲɬɟʃɟ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ. 
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Ɍɚɛɟɥɚ 4. ɍɩɨɪɟђɟʃɟ ɋɬɭɞɟɧɬɨɜɢɦ ɬ-ɬɟɫɬɨɦ ɡɚ ɧɟɡɚɜɢɫɧɟ ɝɪɭɩɟ. Ⱥɧɚɥɢɡɚ TnI ɩɨ ɝɪɭɩɚɦɚ 

Ƚɪɭɩɟ ɭ ɨɞɧɨɫɭ ɧɚ ɪɚɫɬɜɨɪ p 

I ɝɪɭɩɚ II ɝɪɭɩɚ TnI6h TnI18h TnI42h 

ɏɎɊ ɏȺɄ 0.494 0.47 0.673 

ɏɎɊ ɋɁɉ  0.406 0.191 0.549 

ɏɎɊ ɏɌɄ 0.391 0.417 0.329 

ɏȺɄ ɋɁɉ 0.29 0.236 0.384 

ɏȺɄ ɏɌɄ 0.917 0.668 0.363 

ɋɁɉ ɏɌɄ 0.209 0.307 0.301 

ɏɎɊ – ɯɟɩɚɪɢɧɢɡɨɜɚɧɢ 0.9% NaCl ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ; ɏȺɄ – ɯɟɩɚɪɢɧɢɡɢɪɚɧɚ ɚɭɬɨɥɨɝɧɚ ɤɪɜ; 

ɋɁɉ - ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɚ ɩɥɚɡɦɚ; ɏɌɄ – Bretschneider-ɨɜ ɪɚɫɬɜɨɪ (Ʉɭɫɬɨɞɢɨɥ) 

 Ɍɚɤɨђɟ, ɭɩɨɬɪɟɛɨɦ ɋɬɭɞɟɧɬɨɜɨɝ ɬ-ɬɟɫɬɚ ɡɚ ɧɟɡɚɜɢɫɧɟ ɝɪɭɩɟ, ɧɢʁɟ ɭɬɜɪђɟɧɚ 

ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɢɡɦɟђɭ ɫɟɪɭɦɫɤɢɯ ɜɪɟɞɧɨɫɬɢ TnI (ng/ml) ɫɚ ɩɪɨɬɨɤɨɦ 

ɩɨɫɬɨɩɟɪɚɬɢɜɧɨɝ ɜɪɟɦɟɧɚ, ɚ ɡɚɜɢɫɧɨɲʄɭ ɭ ɨɞɧɨɫɭ ɧɚ ɩɨɥɧɭ ɩɪɢɩɚɞɧɨɫɬ (Ɍɚɛɟɥɚ 5), ɤɚɨ 

ɧɢ ɡɚ ɩɨɫɬɨʁɚʃɟ ɞɢʁɚɛɟɬɟɫɚ ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ (Ɍɚɛɟɥɚ 6). 

Ɍɚɛɟɥɚ 5. ɍɩɨɪɟђɟʃɟ ɋɬɭɞɟɧɬɨɜɢɦ ɬ-ɬɟɫɬɨɦ ɡɚ ɧɟɡɚɜɢɫɧɟ ɝɪɭɩɟ ɫɟɪɭɦɫɤɢɯ ɜɪɟɞɧɨɫɬɢ TnI 

(ng/ml) ɫɚ ɩɪɨɬɨɤɨɦ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨɝ ɜɪɟɦɟɧɚ, ɚ ɡɚɜɢɫɧɨɲʄɭ ɭ ɨɞɧɨɫɭ ɧɚ ɩɨɥɧɭ 

ɩɪɢɩɚɞɧɨɫɬ. 

TnI ɭ ɨɞɧɨɫɭ ɧɚ ɩɨɥ P 

I ɝɪɭɩɚ II ɝɪɭɩɚ TnI6h TnI18h TnI42h 

M ɀ 0.479 0.105 0.065 

 

Ɍɚɛɟɥɚ 6. ɍɩɨɪɟђɟʃɟ ɋɬɭɞɟɧɬɨɜɢɦ ɬ-ɬɟɫɬɨɦ ɡɚ ɧɟɡɚɜɢɫɧɟ ɝɪɭɩɟ ɫɟɪɭɦɫɤɢɯ ɜɪɟɞɧɨɫɬɢ TnI 

(ng/ml) ɫɚ ɩɪɨɬɨɤɨɦ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨɝ ɜɪɟɦɟɧɚ, ɚ ɡɚɜɢɫɧɨɲʄɭ ɭ ɨɞɧɨɫɭ ɧɚ ɩɨɫɬɨʁɚʃɟ 

ɞɢʁɚɛɟɬɟɫɚ ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ. 

Tnl ɭ ɨɞɧɨɫɭ ɧɚ ɞɢʁɚɛɟɬɟɫ p 

I ɝɪɭɩɚ II ɝɪɭɩɚ TnI6h TnI18h TnI42h 

Ⱦɚ Ⱦɚ 0.142 0.144 0.205 
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ɍɩɨɬɪɟɛɨɦ ɞɟɫɤɪɢɩɬɢɜɧɨ-ɫɬɚɬɢɫɬɢɱɤɟ ɚɧɚɥɢɡɟ ɡɚɩɚɠɟɧ ʁɟ ɩɚɞ ɩɪɨɫɟɱɧɢɯ 

ɜɪɟɞɧɨɫɬɢ ɫɟɪɭɦɫɤɨɝ ɧɢɜɨɚ CK (U/L) ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɫɚ ɩɪɨɬɨɤɨɦ ɜɪɟɦɟɧɚ ɭ 

ɩɨɫɬɨɩɟɪɚɬɢɜɧɨɦ ɬɨɤɭ, ɭ ɝɪɭɩɚɦɚ ɯɟɩɚɪɢɧɢɡɨɜɚɧɨɝ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ ɢ ɫɜɟɠɟ 

ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ, ɭ ɤɨʁɢɦɚ ɫɭ ɚɭɬɨɜɟɧɫɤɢ ɝɪɚɮɬɨɜɢ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɛɢɥɢ 

ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɫɤɥɚɞɢɲɬɟɧɢ, ɞɨɤ ɫɭ ɭ ɝɪɭɩɚɦɚ ɪɚɫɬɜɨɪɚ ɯɟɩɚɪɢɧɢɡɨɜɚɧɟ ɚɭɬɨɥɨɝɧɟ 

ɤɪɜɢ ɢ ɪɚɫɬɜɨɪɚ ɩɨ Bretschneider-ɭ, ɫɟɪɭɦɫɤɟ ɜɪɟɞɧɨɫɬɢ CK (U/L), ɩɨɤɚɡɚɥɟ ɩɪɢɜɪɟɦɟɧɢ 

ɩɨɪɚɫɬ (ɭ ɦɟɪɟʃɭ ɧɚ 18. ɱɚɫ), ɩɪɟ ɫɜɨɝ ɩɚɞɚ (ɩɪɢ ɦɟɪɟʃɭ ɭ 42. ɱɚɫɭ)  (Ɍɚɛɟɥɚ 7., Ƚɪɚɮɢɤɨɧ 

2), ɦɟђɭɬɢɦ, ɧɢʁɟ ɧɚђɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɢɡɦɟђɭ ɝɪɭɩɚ ɩɨ ɫɩɨɦɟɧɭɬɨɦ 

ɩɚɪɚɦɟɬɪɭ (Ɍɚɛɟɥɚ 8). 

Ɍɚɛɟɥɚ 7. Ɍɚɛɟɥɚɪɧɢ ɩɪɢɤɚɡ ɫɬɚɬɢɫɬɢɱɤɢɯ ɜɪɟɞɧɨɫɬɢ ɡɚ CK ɩɨ ɝɪɭɩɚɦɚ ɭ ɨɞɧɨɫɭ ɧɚ ɪɚɫɬɜɨɪ. 

 Ɋɚɫɬɜɨɪ N Avr SD Min Max 

 

 

CK6h 

ɏɟɩɚɪɢɧɢɡɢɪɚɧɢ 

ɮɢɡɢɨɥɨɲɤɢ 

ɪɚɫɬɜɨɪ (0.9% 

NaCl) 

10 431.67 282.04 2.70 943.00 

ɏɟɩɚɪɢɧɢɡɢɪɚɧɚ 

ɚɭɬɨɥɨɝɧɚ ɤɪɜ 
10 533.3 386.62 265.00 1440.00 

ɋɜɟɠɟ ɡɚɦɪɡɧɭɬɚ 

ɩɥɚɡɦɚ 
10 452.30 288.00 103.00 927.00 

Ɋɚɫɬɜɨɪ ɏɌɄ 10 1086.9 232.00 319.00 3303.00 

ɋɜɢ 40 626.04 596.00 2.70 3303.00 

 

 

CK18h 

ɏɟɩɚɪɢɧɢɡɢɪɚɧɢ 

ɮɢɡɢɨɥɨɲɤɢ 

ɪɚɫɬɜɨɪ (0.9% 

NaCl) 

10 934 557.3267 85 1648 

ɏɟɩɚɪɢɧɢɡɢɪɚɧɚ 

ɚɭɬɨɥɨɝɧɚ ɤɪɜ 
10 1785 2324.269 366 7799 

ɋɜɟɠɟ ɡɚɦɪɡɧɭɬɚ 

ɩɥɚɡɦɚ 
10 971 945.0682 124 3185 

Ɋɚɫɬɜɨɪ ɏɌɄ 10 1352 590.7694 231 4365 

ɋɜɢ 40 1261 1464.897 85 7799 
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CK42h 

ɏɟɩɚɪɢɧɢɡɢɪɚɧɢ 

ɮɢɡɢɨɥɨɲɤɢ 

ɪɚɫɬɜɨɪ (0.9% 

NaCl) 

10 837.2 413 220 1600 

ɏɟɩɚɪɢɧɢɡɢɪɚɧɚ 

ɚɭɬɨɥɨɝɧɚ ɤɪɜ 
10 1338.5 1458 120 4812 

ɋɜɟɠɟ ɡɚɦɪɡɧɭɬɚ 

ɩɥɚɡɦɚ 
10 733.9 718 69 2584 

Ɋɚɫɬɜɨɪ ɏɌɄ 10 1006.8 746 146 2324 

ɋɜɢ 40 979.1 920 69 4812 

ɜɪɟɞɧɨɫɬɢ CK ɫɭ ɢɡɪɚɠɟɧɟ ɭ U/L 

 

Ƚɪɚɮɢɤɨɧ 2. Ƚɪɚɮɢɱɤɢ ɩɪɢɤɚɡ ɩɪɨɫɟɱɧɢɯ ɫɬɚɬɢɫɬɢɱɤɢɯ ɫɟɪɭɦɫɤɢɯ ɜɪɟɞɧɨɫɬɢ ɡɚ CK (U/L) ɩɨ 

ɝɪɭɩɚɦɚ ɭ ɨɞɧɨɫɭ ɧɚ ɪɚɫɬɜɨɪ ɢ ɩɨ ɜɪɟɦɟɧɢɦɚ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨɝ ɭɡɨɪɤɨɜɚʃɚ. 
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Ɍɚɛɟɥɚ 8. ɍɩɨɪɟђɟʃɟ ɋɬɭɞɟɧɬɨɜɢɦ ɬ-ɬɟɫɬɨɦ ɡɚ ɧɟɡɚɜɢɫɧɟ ɝɪɭɩɟ. Ⱥɧɚɥɢɡɚ CK ɩɨ ɝɪɭɩɚɦɚ. 

Ƚɪɭɩɟ ɭ ɨɞɧɨɫɭ ɧɚ ɪɚɫɬɜɨɪ p 

I ɝɪɭɩɚ II ɝɪɭɩɚ CK6h CK18h CK42h 

ɏɎɊ ɏȺɄ 0.51 0.275 0.309 

ɏɎɊ ɋɁɉ 0.873 0.916 0.693 

ɏɎɊ ɏɌɄ 0.051 0.412 0.554 

ɏȺɄ ɋɁɉ 0.602 0.319 0.255 

ɏȺɄ ɏɌɄ 0.106 0.625 0.535 

ɋɁɉ ɏɌɄ 0.059 0.5 0.429 

ɏɎɊ – ɯɟɩɚɪɢɧɢɡɨɜɚɧɢ 0.9% NaCl ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ; ɏȺɄ – ɯɟɩɚɪɢɧɢɡɢɪɚɧɚ ɚɭɬɨɥɨɝɧɚ ɤɪɜ; 

ɋɁɉ - ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɚ ɩɥɚɡɦɚ; ɏɌɄ – Bretschneider-ɨɜ ɪɚɫɬɜɨɪ (Ʉɭɫɬɨɞɢɨɥ) 

Ɍɚɤɨђɟ, ɭɩɨɬɪɟɛɨɦ ɋɬɭɞɟɧɬɨɜɨɝ ɬ-ɬɟɫɬɚ ɡɚ ɧɟɡɚɜɢɫɧɟ ɝɪɭɩɟ, ɧɢʁɟ ɭɬɜɪђɟɧɚ 

ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɢɡɦɟђɭ ɫɟɪɭɦɫɤɢɯ ɜɪɟɞɧɨɫɬɢ CK (U/L) ɫɚ ɩɪɨɬɨɤɨɦ 

ɩɨɫɬɨɩɟɪɚɬɢɜɧɨɝ ɜɪɟɦɟɧɚ, ɚ ɡɚɜɢɫɧɨɲʄɭ ɭ ɨɞɧɨɫɭ ɧɚ ɩɨɥɧɭ ɩɪɢɩɚɞɧɨɫɬ (Ɍɚɛɟɥɚ 9), ɤɚɨ 

ɧɢ ɡɚ ɩɨɫɬɨʁɚʃɟ ɞɢʁɚɛɟɬɟɫɚ ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ (Ɍɚɛɟɥɚ 10). 

Ɍɚɛɟɥɚ 9. ɍɩɨɪɟђɟʃɟ ɋɬɭɞɟɧɬɨɜɢɦ ɬ-ɬɟɫɬɨɦ ɡɚ ɧɟɡɚɜɢɫɧɟ ɝɪɭɩɟ. Ⱥɧɚɥɢɡɚ CK ɩɨ ɩɨɥɭ. 

CK ɭ ɨɞɧɨɫɭ ɧɚ ɩɨɥ p 

I ɝɪɭɩɚ II ɝɪɭɩɚ CK6h CK18h CK42h 

M ɀ 0.432 0.793 0.419 

 

Ɍɚɛɟɥɚ 10. ɍɩɨɪɟђɟʃɟ ɋɬɭɞɟɧɬɨɜɢɦ ɬ-ɬɟɫɬɨɦ ɡɚ ɧɟɡɚɜɢɫɧɟ ɝɪɭɩɟ. Ⱥɧɚɥɢɡɚ CK ɩɨ ɩɪɢɫɭɫɬɜɭ 

ɞɢʁɚɛɟɬɚ. 

CK ɭ ɨɞɧɨɫɭ ɧɚ ɞɢʁɚɛɟɬɟɫ p 

I ɝɪɭɩɚ II ɝɪɭɩɚ CK6h CK18h CK42h 

Ⱦɚ ɇɟ 0.183 0.247 0.264 

 

ɍɩɨɬɪɟɛɨɦ ɞɟɫɤɪɢɩɬɢɜɧɨ-ɫɬɚɬɢɫɬɢɱɤɟ ɚɧɚɥɢɡɟ ɡɚɩɚɠɟɧ ʁɟ ɩɪɢɜɪɟɦɟɧɢ ɩɨɪɚɫɬ 

ɩɪɨɫɟɱɧɢɯ ɜɪɟɞɧɨɫɬɢ ɫɟɪɭɦɫɤɨɝ ɧɢɜɨɚ CKMB (U/L) (ɭ ɦɟɪɟʃɭ ɧɚ 18. ɱɚɫ), ɩɪɟ ʃɢɯɨɜɨɝ 

ɩɚɞɚ (ɩɪɢ ɦɟɪɟʃɭ ɭ 42. ɱɚɫɭ) ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɫɚ ɩɪɨɬɨɤɨɦ ɜɪɟɦɟɧɚ ɭ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨɦ 
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ɬɨɤɭ, ɭ ɝɪɭɩɚɦɚ ɯɟɩɚɪɢɧɢɡɨɜɚɧɨɝ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ ɢ ɪɚɫɬɜɨɪɚ ɯɟɩɚɪɢɧɢɡɨɜɚɧɟ 

ɚɭɬɨɥɨɝɧɟ ɤɪɜɢ, ɭ ɤɨʁɢɦɚ ɫɭ ɚɭɬɨɜɟɧɫɤɢ ɝɪɚɮɬɨɜɢ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɛɢɥɢ 

ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɫɤɥɚɞɢɲɬɟɧɢ, ɞɨɤ ɫɭ ɭ ɝɪɭɩɚɦɚ ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ ɢ ɪɚɫɬɜɨɪɚ ɩɨ 

Ȼɪɟɬɲɧɚʁɞɟɪɭ, ɫɟɪɭɦɫɤɟ ɜɪɟɞɧɨɫɬɢ CK (U/L), ɩɨɤɚɡɚɥɟ ɩɨɫɬɟɩɟɧɢ ɩɚɞ ɫɚ ɩɪɨɬɨɤɨɦ 

ɜɪɟɦɟɧɚ  (Ɍɚɛɟɥɚ 11, Ƚɪɚɮɢɤɨɧ 3), ɦɟђɭɬɢɦ, ɧɢʁɟ ɧɚђɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ 

ɢɡɦɟђɭ ɝɪɭɩɚ ɩɨ ɫɩɨɦɟɧɭɬɨɦ ɩɚɪɚɦɟɬɪɭ (Ɍɚɛɟɥɚ 12). 

Ɍɚɛɟɥɚ 11. Ɍɚɛɟɥɚɪɧɢ ɩɪɢɤɚɡ ɫɬɚɬɢɫɬɢɱɤɢɯ ɜɪɟɞɧɨɫɬɢ ɡɚ CKMB ɩɨ ɝɪɭɩɚɦɚ ɭ ɨɞɧɨɫɭ ɧɚ ɪɚɫɬɜɨɪ. 

 Ɋɚɫɬɜɨɪ N Avr SD Min Max 

 

CKMB6h 

ɏɟɩɚɪɢɧɢɡɢɪɚɧɢ 

ɮɢɡɢɨɥɨɲɤɢ 

ɪɚɫɬɜɨɪ (0.9% 

NaCl) 

10 32.64 20.1 15 76 

ɏɟɩɚɪɢɧɢɡɢɪɚɧɚ 

ɚɭɬɨɥɨɝɧɚ ɤɪɜ 
10 45.87 28.4 18 109 

ɋɜɟɠɟ ɡɚɦɪɡɧɭɬɚ 

ɩɥɚɡɦɚ 
10 42.8 24.7 17 99 

Ɋɚɫɬɜɨɪ ɏɌɄ 10 59.9 17.8 17 99 

ɋɜɢ 40 45.3025 42.3 15 268 

 

 

CKMB18h 

ɏɟɩɚɪɢɧɢɡɢɪɚɧɢ 

ɮɢɡɢɨɥɨɲɤɢ 

ɪɚɫɬɜɨɪ (0.9% 

NaCl) 

10 34.1 9.56 13.7 46.4 

ɏɟɩɚɪɢɧɢɡɢɪɚɧɚ 

ɚɭɬɨɥɨɝɧɚ ɤɪɜ 
10 52.2 34.3 19 122 

ɋɜɟɠɟ ɡɚɦɪɡɧɭɬɚ 

ɩɥɚɡɦɚ 
10 37.6 25 13 91 

Ɋɚɫɬɜɨɪ ɏɌɄ 10 43.7 16.4 13 91 

ɋɜɢ 40 41.9 32 13 179 

 ɏɟɩɚɪɢɧɢɡɢɪɚɧɢ 

ɮɢɡɢɨɥɨɲɤɢ 
10 25.9 8.25 13 43 
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CKMB42h 

ɪɚɫɬɜɨɪ (0.9% 

NaCl) 

ɏɟɩɚɪɢɧɢɡɢɪɚɧɚ 

ɚɭɬɨɥɨɝɧɚ ɤɪɜ 
10 28.9 23.52 10 90 

ɋɜɟɠɟ ɡɚɦɪɡɧɭɬɚ 

ɩɥɚɡɦɚ 
10 27.6 12.84 13 54 

Ɋɚɫɬɜɨɪ ɏɌɄ 10 33.7 8.89 13 54 

ɋɜɢ 40 29 16.05 10 90 

ɜɪɟɞɧɨɫɬɢ CKMB ɫɭ ɢɡɪɚɠɟɧɟ ɭ U/L 

Ƚɪɚɮɢɤɨɧ 3. Ƚɪɚɮɢɱɤɢ ɩɪɢɤɚɡ ɩɪɨɫɟɱɧɢɯ ɫɬɚɬɢɫɬɢɱɤɢɯ ɫɟɪɭɦɫɤɢɯ ɜɪɟɞɧɨɫɬɢ ɡɚ CKMB (U/L) ɩɨ 

ɝɪɭɩɚɦɚ ɭ ɨɞɧɨɫɭ ɧɚ ɪɚɫɬɜɨɪ ɢ ɩɨ ɜɪɟɦɟɧɢɦɚ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨɝ ɭɡɨɪɤɨɜɚʃɚ. 
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Ɍɚɛɟɥɚ 12. ɍɩɨɪɟђɟʃɟ ɋɬɭɞɟɧɬɨɜɢɦ ɬ-ɬɟɫɬɨɦ ɡɚ ɧɟɡɚɜɢɫɧɟ ɝɪɭɩɟ. Ⱥɧɚɥɢɡɚ CKMB (U/L) ɩɨ 

ɝɪɭɩɚɦɚ. 

Ƚɪɭɩɟ ɭ ɨɞɧɨɫɭ ɧɚ ɪɚɫɬɜɨɪ P 

I ɝɪɭɩɚ II ɝɪɭɩɚ CKMB6h CKMB18h CKMB42h 

ɏɎɊ ɏȺɄ 0.245 0.126 0.706 

ɏɎɊ ɋɁɉ 0.327 0.683 0.723 

ɏɎɊ ɏɌɄ 0.277 0.545 0.208 

ɏȺɄ ɋɁɉ 0.799 0.296 0.88 

ɏȺɄ ɏɌɄ 0.583 0.657 0.608 

ɋɁɉ ɏɌɄ 0.498 0.727 0.379 

ɏɎɊ – ɯɟɩɚɪɢɧɢɡɨɜɚɧɢ 0.9% NaCl ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ; ɏȺɄ – ɯɟɩɚɪɢɧɢɡɢɪɚɧɚ ɚɭɬɨɥɨɝɧɚ ɤɪɜ; 

ɋɁɉ - ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɚ ɩɥɚɡɦɚ; ɏɌɄ – Bretschneider-ɨɜ ɪɚɫɬɜɨɪ (Ʉɭɫɬɨɞɢɨɥ) 

ɍɩɨɬɪɟɛɨɦ ɋɬɭɞɟɧɬɨɜɨɝ ɬ-ɬɟɫɬɚ ɡɚ ɧɟɡɚɜɢɫɧɟ ɝɪɭɩɟ, ɧɢʁɟ ɭɬɜɪђɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ 

ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɢɡɦɟђɭ ɫɟɪɭɦɫɤɢɯ ɜɪɟɞɧɨɫɬɢ CKMB (U/L) ɫɚ ɩɪɨɬɨɤɨɦ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨɝ 

ɜɪɟɦɟɧɚ, ɚ ɡɚɜɢɫɧɨɲʄɭ ɭ ɨɞɧɨɫɭ ɧɚ ɩɨɥɧɭ ɩɪɢɩɚɞɧɨɫɬ (Ɍɚɛɟɥɚ 13), ɤɚɨ ɧɢ ɡɚ ɩɨɫɬɨʁɚʃɟ 

ɞɢʁɚɛɟɬɟɫɚ ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ (Ɍɚɛɟɥɚ 14). 

Ɍɚɛɟɥɚ 13. ɍɩɨɪɟђɟʃɟ ɋɬɭɞɟɧɬɨɜɢɦ ɬ-ɬɟɫɬɨɦ ɡɚ ɧɟɡɚɜɢɫɧɟ ɝɪɭɩɟ. Ⱥɧɚɥɢɡɚ CKMB (U/L) ɩɨ ɩɨɥɭ. 

CKMB ɭ ɨɞɧɨɫɭ ɧɚ ɩɨɥ p 

I ɝɪɭɩɚ II ɝɪɭɩɚ CKMB6h CKMB18h CKMB42h 

M ɀ 0.263 0.393 0.725 

 

Ɍɚɛɟɥɚ 14. ɍɩɨɪɟђɟʃɟ ɋɬɭɞɟɧɬɨɜɢɦ ɬ-ɬɟɫɬɨɦ ɡɚ ɧɟɡɚɜɢɫɧɟ ɝɪɭɩɟ. Ⱥɧɚɥɢɡɚ CKMB ɩɨ ɩɪɢɫɭɫɬɜɭ 

ɞɢʁɚɛɟɬɟɫɚ. 

CKMB ɭ ɨɞɧɨɫɭ ɧɚ ɞɢʁɚɛɟɬɟɫ p 

I ɝɪɭɩɚ II ɝɪɭɩɚ CKMB6h CKMB18h CKMB42h 

Ⱦɚ ɇɟ 0.241 0.058 0.218 
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ɉɨɪɟђɟʃɟ ɝɪɭɩɚ ɩɪɢɦɟɧɨɦ ɋɬɭɞɟɧɬɨɜɨɝ ɬ-ɬɟɫɬɚ ɡɚ ɭɩɚɪɟɧɟ ɝɪɭɩɟ ɢɡɜɪɲɟɧɚ ɫɭ 

ɭɩɨɪɟђɟʃɚ ɪɟɡɭɥɬɚɬɚ ɡɚ ɢɫɬɭ ɝɪɭɩɭ, ɞɨɛɢʁɟɧɢɯ ɭ ɞɜɟ ɪɚɡɥɢɱɢɬɟ ɫɢɬɭɚɰɢʁɟ, ɚ ɩɨɪɟђɟɧɢ ɫɭ 

ɪɟɡɭɥɬɚɬɢ ɡɚ ɌnI (ng/ml), CK (U/L) ɢ CKMB (U/L) ɞɨɛɢʁɟɧɢ ɩɨɫɥɟ 6, 18 ɢ 42 ɱɚɫɚ (Ɍɚɛɟɥɟ 

2, 7 ɢ 11) ɧɟɡɚɜɢɫɧɨ ɨɞ ɭɬɢɰɚʁɚ ɪɚɫɬɜɨɪɚ ɡɚ ɫɤɥɚɞɢɲɬɟʃɟ, ɱɢɦɟ ʁɟ ɭ ɫɤɨɪɨ ɭ ɫɜɢɦ 

ɫɥɭɱɚʁɟɜɢɦɚ ɞɨɛɢʁɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɨɫɢɦ ɡɚ ɌnI ɢ CKMB ɤɨɞ ɩɨɪɟђɟʃɚ 

ɝɪɭɩɚ ɧɚɤɨɧ 6 ɢ 18 ɫɚɬɢ (Ɍɚɛɟɥɚ 15). 

Ɍɚɛɟɥɚ 15. ɍɧɭɬɚɪɝɪɭɩɧɨ ɩɨɪɟђɟʃɟ ɩɪɢɦɟɧɨɦ ɋɬɭɞɟɧɬɨɜɨɝ ɬ-ɬɟɫɬɚ ɡɚ ɭɩɚɪɟɧɟ ɝɪɭɩɟ, ɡɚ 

ɜɪɟɞɧɨɫɬɢ ɩɚɪɚɦɟɬɚɪɚ ɌnI, CK ɢ CKMB ɞɨɛɢʁɟɧɢɯ ɧɚ 6., 18. ɢ 42. ɱɚɫ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨ (n=40). 

Ƚɪɭɩɟ ɭ ɨɞɧɨɫɭ ɧɚ ɜɪɟɦɟ 

ɦɟɪɟʃɚ 
p 

I ɝɪɭɩɚ II ɝɪɭɩɚ TnI CK CKMB 

6h 18h 0.123 0.003  * 0.396 

6h 42h 0.037  * 0.014  * 0.003 * 

18h 42h 0.041 * 0.025  * 0.000  * 
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ɋȼȿɌɅɈɋɇɈ-ɆɂɄɊɈɋɄɈɉɋɄȺ ȺɇȺɅɂɁȺ ɍɁɈɊȺɄȺ ȼȿɅɂɄɂɏ 

ɋȺɎȿɇɋɄɂɏ ȼȿɇȺ ɏɂɋɌɈɏȿɆɂЈɋɄɂ ɈȻɈЈȿɇɂɏ ɏȿɆȺɌɈɄɋɂɅɂɇ-

ȿɈɁɂɇɈɆ ɂ ɆɈȾɂɎɂɄɈȼȺɇɈɆ ɆɈȼȺɌɈȼɈɆ ɉȿɇɌȺɏɊɈɆɋɄɈɆ 

ɆȿɌɈȾɈɆ 

ɐɟɥɚ ɝɪɭɩɚ ɭɡɨɪɚɤɚ (n=200), ɤɚɞɚ ɫɟ ɚɧɚɥɢɡɢɪɚ ɩɨɞ ɫɜɟɬɥɨɫɧɢɦ ɦɢɤɪɨɫɤɨɩɨɦ, 

ɩɨɤɚɡɭʁɟ ɡɧɚɱɚʁɧɭ ɜɚɪɢʁɚɛɢɥɧɨɫɬ ɭ ɫɜɢɦ ɩɨɫɦɚɬɪɚɧɢɦ ɦɨɪɮɨɥɨɲɤɢɦ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚɦɚ. 

Ɉɜɟ ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ ɭɤʂɭɱɭʁɭ ɲɢɪɢɧɭ ɥɭɦɟɧɚ, ɭɤɭɩɧɭ ɞɟɛʂɢɧɭ ɡɢɞɚ, ɞɟɛʂɢɧɭ ɩɨʁɟɞɢɧɢɯ 

ɤɨɦɩɨɧɟɧɚɬɚ ɡɢɞɚ ɤɚɨ ɲɬɨ ɫɭ ɢɧɬɢɦɚ, ɦɟɞɢʁɚ ɢ ɚɞɜɟɧɬɢɰɢʁɚ, ɩɪɢɫɭɫɬɜɨ ɢ ɨɪɝɚɧɢɡɚɰɢʁɭ 

ɝɥɚɬɤɨɝ ɦɢɲɢʄɧɨɝ ɬɤɢɜɚ ɭ ɪɚɡɥɢɱɢɬɢɦ ɞɟɥɨɜɢɦɚ ɡɢɞɚ ɜɟɧɟ, ɤɚɨ ɢ ɞɟɝɟɧɟɪɚɬɢɜɧɟ ɩɪɨɦɟɧɟ 

ɭ ɬɤɢɜɧɢɦ ɫɬɪɭɤɬɭɪɚɦɚ ɡɢɞɚ ɜɟɧɚ, ɩɨ ɬɢɩɭ ɮɢɛɪɨɩɥɚɫɬɢɱɧɟ ɢɡɦɟɧɟ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɢɥɢ 

ɮɥɟɛɨɫɤɥɟɪɨɡɟ ɨɫɬɚɬɚɤɚ ɡɢɞɚ ɜɟɧɚ (ɋɥɢɤɚ 2).  

 

ɋɥɢɤɚ 2. ɉɪɢɤɚɡ ɝɪɚђɟ ɡɢɞɚ ɤɨɞ ɪɚɡɥɢɱɢɬɢɯ ɯɢɫɬɨ-ɮɟɧɨɬɢɩɨɜɚ ɜɟɥɢɤɢɯ ɜɟɧɚ ɫɚɮɟɧɚ. ɚ) 

ɜɟɧɚ ɤɨɧɜɟɧɰɢɨɧɚɥɧɨ ɧɨɪɦɚɥɧɟ ɝɪɚђɟ, ɛ) ɬɢɩ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɫɚ ɯɢɩɟɪɩɥɚɡɢʁɨɦ ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ 

ʄɟɥɢʁɚ, ɜ) ɮɢɛɪɨɩɥɚɡɢʁɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ, ɮɢɛɪɨɩɥɚɫɬɢɱɧɚ ɬɭɧɢɤɚ ɢɧɬɢɦɚ ɛɟɡ ɮɥɟɛɨɫɤɥɟɪɨɡɟ, ɞ) 

ɮɢɛɪɨɩɥɚɡɢʁɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɫɚ ɮɥɟɛɨɫɤɥɟɪɨɡɨɦ. (ɏȿ, ɯ100) 
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Ʉɨɦɛɢɧɚɰɢʁɟ ɫɩɨɦɟɧɭɬɢɯ ɦɨɪɮɨɥɨɲɤɢɯ ɩɨɤɚɡɚɬɟʂɚ, ɤɚɨ ɢ ʃɢɯɨɜɢɯ 

ɤɜɚɧɬɢɬɚɬɢɜɧɨ-ɤɜɚɥɢɬɚɬɢɜɧɢɯ ɨɫɨɛɢɧɚ, ɞɚʁɭ ɜɟɥɢɤɭ ɪɚɡɧɨɥɢɤɨɫɬ ɦɨɪɮɨɥɨɝɢʁɢ ɭɡɨɪɚɤɚ 

ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɲɬɨ ɫɜɚɤɨʁ ɨɞ ʃɢɯ ɩɪɚɤɬɢɱɧɨ ɞɚʁɟ ʁɟɞɢɧɫɬɜɟɧɭ ɫɬɪɭɤɬɭɪɭ. 

ȼɟɥɢɤɢ ɛɪɨʁ ɭɡɨɪɚɤɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɩɨɤɚɡɭʁɟ ɢɡɜɟɫɧɢ ɫɬɟɩɟɧ ɚɫɢɦɟɬɪɢʁɟ 

ɭ ɫɬɟɩɟɧɭ ɪɚɡɜɢʁɟɧɨɫɬɢ ɩɨʁɟɞɢɧɚɱɧɢɯ ɞɟɥɨɜɚ ɡɢɞɚ ɜɟɧɟ (ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɫɚ ɭɧɭɬɪɚɲʃɢɦ 

ɭɡɞɭɠɧɢɦ ɝɥɚɬɤɨɦɢɲɢʄɧɢɦ ɩɨɞɫɥɨʁɟɦ, ɰɢɪɤɭɥɚɪɧɢɦ ɩɨɞɫɥɨʁɟɦ ɬɭɧɢɤɟ ɦɟɞɢʁɟ ɢ 

ɫɩɨʂɚɲʃɟɝ ɭɡɞɭɠɧɨɝ ɝɥɚɬɤɨɦɢɲɢʄɧɨɝ ɩɨɞɫɥɨʁɚ ɡɢɞɚ ɜɟɧɟ. 

Ʉɨɞ ɱɟɬɪɞɟɫɟɬ ɭɡɨɪɚɤɚ (40/200 ɭɡɨɪɚɤɚ), ɩɪɢɦɟʄɭʁɟ ɫɟ ɫɬɪɭɤɬɭɪɚ ɤɨʁɚ ʁɟ 

ɤɨɧɜɟɧɰɢɨɧɚɥɧɨ ɧɨɪɦɚɥɧɚ. ɍɧɭɬɚɪʃɢ ɫɥɨʁ, ɩɨɡɧɚɬ ɤɚɨ ɢɧɬɢɦɚ ɜɟɧɟ, ɢɦɚ ɭɫɤɭ ɞɟɛʂɢɧɭ ɢ 

ɫɚɞɪɠɢ ɦɚɥɨ ɫɭɛɟɧɞɨɬɟɥɧɨɝ ɜɟɡɢɜɧɨɝ ɬɤɢɜɚ. Ⱦɟɛʂɢɧɚ ʁɟ ɪɚɜɧɨɦɟɪɧɚ, ɛɟɡ ɡɧɚɤɨɜɚ 

ɯɢɩɟɪɩɥɚɡɢʁɟ, ɮɢɛɪɨɩɥɚɡɢʁɟ ɢ ɮɥɟɛɨɫɤɥɟɪɨɡɟ. Ɉɜɞɟ ɫɟ ɦɨɝɭ ɩɪɢɦɟɬɢɬɢ ɪɟɬɤɟ ɩɨʁɟɞɢɧɚɱɧɟ 

ɝɥɚɬɤɟ ɦɢɲɢʄɧɟ ʄɟɥɢʁɟ, ɚ ɩɨɧɟɤɚɞ ɢ ɬɚɧɤɟ ɫɧɨɩɨɜɟ, ɤɨʁɟ ɫɭ ɨɪɢʁɟɧɬɢɫɚɧɟ ɭɡɞɭɠɧɨ ɋɥɢɤɚ 

(2ɚ) ɍɧɭɬɚɪʃɢ ɫɥɨʁ ɦɟɞɢʁɟ, ɫɥɨʁɚ ɤɨʁɢ ɞɨɥɚɡɢ ɩɨɫɥɟ ɢɧɬɢɦɟ, ɫɚɫɬɨʁɢ ɫɟ ɨɞ ɫɧɨɩɨɜɚ ɝɥɚɬɤɨɝ 

ɦɢɲɢʄɧɨɝ ɬɤɢɜɚ ɤɨʁɢ ɫɭ ɭɝɥɚɜɧɨɦ ɤɨɦɩɚɤɬɧɨ ɪɚɫɩɨɪɟђɟɧɢ. Ȼɥɢɡɭ ɢɧɬɢɦɟ, ɨɜɚʁ ɫɥɨʁ ʁɟ 

ɨɝɪɚɧɢɱɟɧ ʁɟɞɧɨɫɬɚɜɧɨɦ, ɩɪɚɜɢɥɧɨ ɪɚɫɩɨɪɟђɟɧɨɦ, ɭɧɭɬɪɚɲʃɨɦ ɟɥɚɫɬɢɱɧɨɦ ɦɟɦɛɪɚɧɨɦ 

ɤɨʁɚ ɢɦɚ ɜɚɥɨɜɢɬ ɢɡɝɥɟɞ. ɉɟɪɢɮɟɪɧɨ ɨɞ ɰɢɪɤɭɥɚɪɧɨɝ ɫɥɨʁɚ ɦɟɞɢʁɟ, ɩɨɫɬɨʁɢ ɜɢɲɟɫɥɨʁɧɚ 

ɫɩɨʂɚɲʃɚ ɟɥɚɫɬɢɱɧɚ ɦɟɦɛɪɚɧɚ ɤɨʁɚ ɫɟ ɫɚɫɬɨʁɢ ɨɞ ɧɟɤɨɥɢɤɨ ɞɢɫɤɪɟɬɧɢɯ ɟɥɚɫɬɢɱɧɢɯ 

ɥɚɦɟɥɚ ɪɚɫɩɨɪɟђɟɧɢɯ ɤɨɧɰɟɧɬɪɢɱɧɨ. ɍ ɨɜɨɦ ɯɢɫɬɨɥɨɲɤɨɦ ɮɟɧɨɬɢɩɭ, ɫɩɨʂɚɲʃɢ ɫɥɨʁ 

ɢɦɚ ɭɡɞɭɠɧɭ ɫɬɪɭɤɬɭɪɭ ɢ ɫɚɫɬɨʁɢ ɫɟ ɨɞ ɪɟɬɤɢɯ ɩɨʁɟɞɢɧɚɱɧɢɯ ɫɧɨɩɨɜɚ ɝɥɚɬɤɨɝ ɦɢɲɢʄɧɨɝ 

ɬɤɢɜɚ. Ɉɜɢ ɫɧɨɩɨɜɢ ɫɭ ɭɠɟɝ ɩɪɨɮɢɥɚ ɢ ɩɪɨɥɚɡɟ ɭɡɞɭɠɧɨ, ɫɦɟɲɬɟɧɢ ɫɭ ɢɥɢ ɭɧɭɬɚɪ 

ɩɨɞɪɭɱʁɚ ɫɩɨʂɚɲʃɟ ɟɥɚɫɬɢɱɧɟ ɦɟɦɛɪɚɧɟ ɢɥɢ ɧɟɩɨɫɪɟɞɧɨ ɭɡ ʃɭ. Ɉɜɨ ɫɟ ɞɟɲɚɜɚ ɭ ɨɞɧɨɫɭ 

ɧɚ ɜɟɡɢɜɧɨ ɬɤɢɜɨ ɚɞɜɟɧɬɢɰɢʁɟ ɨɜɢɯ ɤɪɜɧɢɯ ɫɭɞɨɜɚ. Ʉɨɞ ɩɨʁɟɞɢɧɢɯ ɜɟɧɚ, ɫɩɨʂɚɲʃɢ 

ɥɨɧɝɢɬɭɞɢɧɚɥɧɢ ɩɨɞɫɥɨʁ ɬɭɧɢɤɟ ɦɟɞɢʁɟ ʁɟ ɫɥɚɛɨ ɪɚɡɜɢʁɟɧ, ɩɨɧɟɤɚɞ ɞɨ ɬɚɱɤɟ ɞɚ ɧɢʁɟ 

ɩɪɢɦɟɬɚɧ (ɋɥɢɤɚ 3). 
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ɋɥɢɤɚ 3. ɏɢɫɬɨ-ɮɟɧɨɬɢɩ 1, ɤɨɧɜɟɧɰɢɨɧɚɥɧɨ ɧɨɪɦɚɥɧɢ ɮɟɧɨɬɢɩ ɫɜɟɬɥɨɫɧɨ-

ɦɢɤɪɨɫɤɨɩɫɤɨɝ ɢɡɝɥɟɞɚ ɜɟɥɢɤɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ. (ɏȿ, x40 ɩɚɧɨɪɚɦɚ, ɦɢɤɪɨɮɨɬɨɝɪɚɮɫɤɢ ɪɚɡɦɟɪɧɢɤ 

500 ɦɢɤɪɨɦɟɬɚɪɚ) 

Јɟɞɧɚ ɨɞ ɝɪɭɩɚ ɢɫɩɢɬɢɜɚɧɢɯ ɭɡɨɪɚɤɚ ɜɟɧɚ (50/200 ɭɡɨɪɚɤɚ) ɤɚɪɚɤɬɟɪɢɲɟ ɫɟ 

ɯɢɩɟɪɩɥɚɫɬɢɱɧɨɦ ɢɧɬɢɦɨɦ, ɛɟɡ ɩɪɢɫɭɫɬɜɚ ɮɢɛɪɨɩɥɚɡɢʁɟ ɢ ɮɥɟɛɨɫɤɥɟɪɨɡɟ (ɋɥɢɤɚ 4). 

ɏɢɩɟɪɩɥɚɡɢʁɚ ɢɧɬɢɦɟ ɫɟ ɛɚɡɢɪɚ ɧɚ ɩɨɜɟʄɚʃɭ ʃɟɧɢɯ ɫɭɛɟɧɞɨɬɟɥɧɢɯ ɤɨɦɩɨɧɟɧɚɬɚ, ɫɚ 

ɞɨɦɢɧɚɧɬɧɢɦ ɩɨɜɟʄɚʃɟɦ ɛɪɨʁɚ ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ ɫ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɦ 

ɨɪɢʁɟɧɬɚɰɢʁɨɦ, ɭɡ ɦɚʃɟ ɩɪɢɫɭɫɬɜɨ ɫɭɛɟɧɞɨɬɟɥɧɨɝ ɟɤɫɬɪɚɰɟɥɭɥɚɪɧɨɝ ɦɚɬɪɢɤɫɚ (ɋɥɢɤɚ 2ɛ 

ɋɥɢɤɚ 5). Ƚɥɚɬɤɟ ɦɢɲɢʄɧɟ ʄɟɥɢʁɟ ɭ ɨɜɨɦ ɩɨɞɪɭɱʁɭ ɫɟ ɦɨɝɭ ʁɚɜʂɚɬɢ ɤɚɤɨ ɩɨʁɟɞɢɧɚɱɧɨ, 

ɬɚɤɨ ɢ ɝɪɭɩɢɫɚɧɟ ɭ ɭɫɤɟ ɫɧɨɩɨɜɟ. ɍɧɭɬɚɪʃɚ ɟɥɚɫɬɢɱɧɚ ɦɟɦɛɪɚɧɚ ɫɟ ɩɨɧɟɤɚɞ ɦɨɠɟ 

ɩɪɟɩɨɡɧɚɬɢ ɤɚɨ ɪɚɡɞɜɨʁɟɧɚ ɢ ɞɢɫɤɨɧɬɢɧɭɢɪɚɧɚ. Ɉɧɚ ɫɟ ɫɚɫɬɨʁɢ ɨɞ ɥɚɦɟɥɚ ɪɚɡɥɢɱɢɬɟ 

ɞɟɛʂɢɧɟ ɢ ɫɦɟɲɬɟɧɚ ʁɟ ɢɡɦɟђɭ ɢ ɨɤɨ ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ (ɋɥɢɤɚ 6). ɐɢɪɤɭɥɚɪɧɢ ɫɥɨʁ 

ɬɭɧɢɤɟ ɦɟɞɢʁɟ ɭ ɧɟɤɢɦ ɫɥɭɱɚʁɟɜɢɦɚ ɢɦɚ ɫɥɢɱɧɭ ɦɨɪɮɨɥɨɝɢʁɭ ɤɚɨ ɤɨɞ ɩɪɟɬɯɨɞɧɟ ɝɪɭɩɟ, 

ɞɨɤ ɭ ɪɟђɢɦ ɫɥɭɱɚʁɟɜɢɦɚ ɦɨɠɟ ɛɢɬɢ ɡɧɚɱɚʁɧɨ ɩɪɨɲɢɪɟɧ, ɫ ɩɨɜɟʄɚɧɢɦ ɛɪɨʁɟɦ ɫɥɨʁɟɜɚ ɤɨʁɢ 

ɫɭ ɨɞɜɨʁɟɧɢ ɟɤɫɬɪɚɰɟɥɭɥɚɪɧɢɦ ɦɚɬɪɢɤɫɨɦ. Ɍɚʁ ɦɚɬɪɢɤɫ ʁɟ ɫɚɱɢʃɟɧ ɨɞ ɤɨɥɚɝɟɧɫɤɢɯ 

ɜɥɚɤɚɧɚ ɜɟɡɢɜɧɨɝ ɬɤɢɜɚ ɢ ɚɥɬɟɪɧɢɪɚ ɭ ɨɪɢʁɟɧɬɚɰɢʁɢ ɫɚ ɫɧɨɩɨɜɢɦɚ ɝɥɚɬɤɨɝ ɦɢɲɢʄɧɨɝ 

ɬɤɢɜɚ. ɉɟɪɢɮɟɪɧɨ ɨɞ ɰɢɪɤɭɥɚɪɧɨɝ ɫɥɨʁɚ ɦɟɞɢʁɟ, ɭɨɱʂɢɜɚ ʁɟ ɜɢɲɟɫɥɨʁɧɚ ɫɩɨʂɚɲʃɚ 

ɟɥɚɫɬɢɱɧɚ ɦɟɦɛɪɚɧɚ ɤɨʁɚ ɫɟ ɫɚɫɬɨʁɢ ɨɞ ɧɟɤɨɥɢɤɨ ɞɢɫɤɪɟɬɧɢɯ ɟɥɚɫɬɢɱɧɢɯ ɥɚɦɟɥɚ 

ɪɚɫɩɨɪɟђɟɧɢɯ ɤɨɧɰɟɧɬɪɢɱɧɨ. ɋɩɨʂɚɲʃɢ ɥɨɧɝɢɬɭɞɢɧɚɥɧɢ ɩɨɞɫɥɨʁ ɜɟʄɟ ʁɟ ɪɚɡɜɢʁɟɧɨɫɬɢ ɢ 

ɦɨɠɟ ɛɢɬɢ ɨɞ ɤɪɭɩɧɢʁɢɯ ɢ ɛɪɨʁɧɢʁɢɯ ɫɧɨɩɨɜɚ ɝɥɚɬɤɨɝ ɦɢɲɢʄɧɨɝ ɬɤɢɜɚ. Ɉɜɢ ɫɧɨɩɨɜɢ 

ɲɢɪɟɝ ɩɪɨɮɢɥɚ ɩɪɨɮɢɥɚ ɢ ɭɡɞɭɠɧɟ ɨɪɢʁɟɧɬɚɰɢʁɟ, ɫɦɟɲɬɟɧɢ ɫɭ ɢɥɢ ɭɧɭɬɚɪ ɩɨɞɪɭɱʁɚ 

ɫɩɨʂɚɲʃɟ ɟɥɚɫɬɢɱɧɟ ɦɟɦɛɪɚɧɟ, ɱɢʁɟ ɥɚɦɟɥɟ ɫɟ ɩɪɨɫɬɢɪɭ ɢɡɦɟђɭ ɫɧɨɩɨɜɚ ɭɧɭɬɚɪ 

ɩɨɦɟɫɧɨɝ ɮɢɛɪɨ-ɟɥɚɫɬɢɱɧɨɝ ɜɟɡɢɜɧɨɝ ɬɤɢɜɚ. (ɋɥɢɤɚ 7). ɉɟɪɢɮɟɪɧɢʁɟ, ɧɚɥɚɡɢ ɫɟ ɮɢɛɪɨɡɧɨ 
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ɜɟɡɢɜɧɨ ɬɤɢɜɨ ɚɞɜɟɧɬɢɰɢʁɟ ɫɚ ɫɜɨʁɢɦ vasa vasorum ɢ ɪɚɫɬɪɟɫɢɬɢʁɟɝ ɢɡɝɥɟɞɚ, ɨɤɨɥɧɨ ɬɤɢɜɨ 

ɞɨɛɢʁɟɧɨ ɞɢɫɟɤɰɢɨɧɢɦ ɩɪɨɰɟɫɨɦ. 

 

 

ɋɥɢɤɚ 4. ɏɢɫɬɨ-ɮɟɧɨɬɢɩ 2, ɩɨɩɪɟɱɧɢ ɩɪɟɫɟɤ ɜɟɥɢɤɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ ɫɚ ɪɟɥɚɬɢɜɧɨ 

ɭʁɟɞɧɚɱɟɧɨɦ ɯɢɩɟɪɩɥɚɡɢʁɨɦ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɜɟɥɢɤɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ, ɛɟɡ ɮɢɛɪɨɩɥɚɡɢʁɟ, ɫɚ 

ɯɢɩɟɪɩɥɚɡɢʁɨɦ ɝɥɚɬɤɨɦɢɲɢʄɧɨɝ ɬɤɢɜɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ (ɭɧɭɬɪɚɲʃɢ ɭɡɞɭɠɧɢ ɝɥɚɬɤɨɦɢɲɢʄɧɢ 

ɩɨɞɫɥɨʁ. Ɍɭɧɢɤɚ ɢɧɬɢɦɚ ɯɢɩɟɪɩɥɚɫɬɢɱɧɨɝ ɢɡɝɥɟɞɚ ɭ ɰɟɥɢɧɢ, ɩɨɤɚɡɭʁɟ ɡɧɚɱɚʁɧɨ ɩɪɢɫɬɭɫɬɜɨ, 

ɫɭɛɟɧɞɨɬɟɥɧɨɝ ɜɟɡɢɜɧɨɝ ɬɤɢɜɚ, ɩɪɚɜɢɥɧɟ ɨɪɝɚɧɢɡɚɰɢʁɟ, ɚɥɢ ɢ ɡɧɚɱɚʁɧɭ ɡɚɫɬɭɩʂɟɧɨɫɬ 

ɯɢɩɟɪɩɥɚɫɬɢɱɧɟ ɝɥɚɬɤɨɦɢɲɢʄɧɟ ɤɨɦɩɨɧɟɧɬɟ. (ɏȿ, x40 ɩɚɧɨɪɚɦɚ, ɦɢɤɪɨɮɨɬɨɝɪɚɮɫɤɢ ɪɚɡɦɟɪɧɢɤ 

500 ɦɢɤɪɨɦɟɬɚɪɚ) 
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ɋɥɢɤɚ 5. ɉɨɩɪɟɱɧɢ ɩɪɟɫɟɤ ɜɟɥɢɤɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ ɫɚ ɚɫɢɦɟɬɪɢɱɧɨɦ ɞɟɛʂɢɧɨɦ ɬɭɧɢɤɟ ɢɧɬɢɦɟ 

ɭɫɥɟɞ ɩɚɪɰɢʁɚɥɧɟ ɮɢɛɪɨɩɥɚɡɢʁɟ ɫɚ ɯɢɩɟɪɩɥɚɡɢʁɨɦ ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ, ɞɨɛɪɨ ɪɚɡɜɢʁɟɧɢɦ 

ɰɢɪɤɭɥɚɪɧɢɦ ɩɨɞɫɥɨʁɟɦ ɬɭɧɢɤɟ ɦɟɞɢʁɟ, ɤɚɨ ɢ ɫɩɨʂɚɲʃɟɝ ɭɡɞɭɠɧɨɝ ɦɢɲɢʄɧɨɝ ɩɨɞɫɥɨʁɚ. 

Ɇɢɲɢʄɧɟ ɤɨɦɩɨɧɟɧɬɟ ɫɭ ɰɪɜɟɧɟ ɨɛɨʁɟɧɨɫɬɢ (ɤɢɫɟɥɢɦ ɮɭɤɫɢɧɨɦ), ɤɨɥɚɝɟɧɚ ɜɥɚɤɧɚ ɫɭ ɠɭɬɟ 

ɨɛɨʁɟɧɨɫɬɢ (ɚɥɤɨɯɨɥɧɢ ɲɚɮɪɚɧ), ɚ ɧɚɪɨɱɢɬɨ ɭ ɩɨɞɪɭɱʁɭ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɢɫɬɢɱɟ ɫɟ 

ɝɥɢɤɨɡɚɦɢɧɨɝɥɢɤɚɧɫɤɚ ɤɨɦɩɨɧɟɧɬɚ ɫɭɛɟɧɞɨɬɟɥɧɨɝ ɜɟɡɢɜɧɨɝ ɬɤɢɜɚ ɫɜɨʁɨɦ ɬɢɪɤɢɡɧɨ-ɩɥɚɜɨɦ 

ɨɛɨʁɟɧɨɲʄɭ (ɚɥɰɢʁɚɧ ɩɥɚɜɨ). (Ɇɨɞɢɮɢɤɨɜɚɧɚ Ɇɨɜɚɬɨɜɚ ɩɟɧɬɚɯɪɨɦɫɤɚ ɦɟɬɨɞɚ, ɯ40 ɩɚɧɨɪɚɦɚ, 

ɦɢɤɪɨɮɨɬɨɝɪɚɮɫɤɢ ɪɚɡɦɟɪɧɢɤ 500 ɦɢɤɪɨɦɟɬɚɪɚ) 
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ɋɥɢɤɚ 6. ɉɨɩɪɟɱɧɢ ɩɪɟɫɟɤ ɜɟɥɢɤɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ ɫɚ ɩɚɪɰɢʁɚɥɧɨɦ ɮɢɛɪɨɩɥɚɡɢʁɨɦ ɬɭɧɢɤɟ ɢɧɬɢɦɟ 

ɢ ɯɢɩɟɪɩɥɚɡɢʁɨɦ ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ. ɍ ɬɭɧɢɰɢ ɢɧɬɢɦɢ ɫɟ ɡɚɩɚɠɚʁɭ ɩɨɩɪɟɱɧɨ ɩɪɟɫɟɱɟɧɢ 

ɩɪɨɮɢɥɢ ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ, ɭɧɭɬɪɚɲʃɟɝ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ ɦɢɲɢʄɧɨɝ ɩɨɞɫɥɨʁɚ, ɰɪɜɟɧɟ 

ɨɛɨʁɟɧɨɫɬɢ (ɤɢɫɟɥɢɦ ɮɭɤɫɢɧɨɦ), ɞɨɤ ʁɟ ɝɥɢɤɨɡɚɦɢɧɨɝɥɢɤɚɧɫɤɚ ɤɨɦɩɨɧɟɧɬɚ ɫɭɛɟɧɞɨɬɟɥɧɨɝ 

ɜɟɡɢɜɧɨɝ ɬɤɢɜɚ ɭɨɱʂɢɜɚ ɩɨ ɫɜɨʁɨʁ ɬɢɪɤɢɡɧɨ-ɩɥɚɜɨʁ ɨɛɨʁɟɧɨɫɬɢ (ɚɥɰɢʁɚɧ ɩɥɚɜɨ). ɇɚ ɝɪɚɧɢɰɢ 

ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɢ ɰɢɪɤɭɥɚɪɧɨɝ ɩɨɞɫɥɨʁɚ ɬɭɧɢɤɟ ɦɟɞɢʁɟ, ɡɚɩɚɠɚ ɫɟ ɭɧɭɬɪɚɲʃɚ ɟɥɚɫɬɢɱɧɚ ɦɟɦɛɪɚɧɚ 

ɩɭɪɩɭɪɧɟ ɨɛɨʁɟɧɨɫɬɢ (ɚɥɞɟɯɢɞ-ɮɭɤɫɢɧ), ɞɨɤ ɫɭ ɤɨɥɚɝɟɧɚ ɜɥɚɤɧɚ, ɩɪɢɫɭɬɧɚ ɢɡɦɟђɭ ɭɡɞɭɠɧɨ 

ɩɪɟɫɟɱɟɧɢɯ ɩɪɨɮɢɥɚ ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ ɦɟɞɢʁɟ, ɠɭɬɟ ɨɛɨʁɟɧɨɫɬɢ (ɚɥɤɨɯɨɥɧɢ ɲɚɮɪɚɧ). 

(Ɇɨɞɢɮɢɤɨɜɚɧɚ Ɇɨɜɚɬɨɜɚ ɩɟɧɬɚɯɪɨɦɫɤɚ ɦɟɬɨɞɚ, ɯ400 ɩɚɧɨɪɚɦɚ, ɦɢɤɪɨɮɨɬɨɝɪɚɮɫɤɢ ɪɚɡɦɟɪɧɢɤ 

50 ɦɢɤɪɨɦɟɬɚɪɚ) 
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ɋɥɢɤɚ 7. Ⱦɟɨ ɩɟɪɢɮɟɪɢʁɟ ɩɨɩɪɟɱɧɨɝ ɩɪɟɫɟɤɚ ɜɟɥɢɤɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ. ɉɨɩɪɟɱɧɨ ɩɪɟɫɟɱɟɧɢ ɫɧɨɩɨɜɢ 

ɭɡɞɭɠɧɨɝ ɦɢɲɢʄɧɨɝ ɩɨɞɫɥɨʁɚ, ɰɪɜɟɧɟ ɨɛɨʁɟɧɨɫɬɢ (ɤɢɫɟɥɢɦ ɮɭɤɫɢɧɨɦ), ɡɚɩɚɠɚʁɭ ɫɟ ɭɧɭɬɚɪ 

ɮɢɛɪɨ-ɟɥɚɫɬɢɱɧɨɝ ɜɟɡɢɜɧɨɝ ɬɤɢɜɚ ɩɪɟɦɚ ɚɞɜɟɧɬɢɰɢʁɢ. ɂɡɦɟђɭ ɫɩɨɦɟɧɭɬɢɯ ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ 

ɫɧɨɩɨɜɚ ɫɭ ɭɨɱʂɢɜɟ ɥɚɦɟɥɟ ɫɩɨʂɚɲʃɟ ɟɥɚɫɬɢɱɧɟ ɦɟɦɛɪɚɧɟ, ɩɭɪɩɭɪɧɟ ɨɛɨʁɟɧɨɫɬɢ (ɚɥɞɟɯɢɞ-

ɮɭɤɫɢɧ), ɞɨɤ ɫɭ ɤɨɥɚɝɟɧɚ ɜɥɚɤɧɚ, ɠɭɬɟ ɨɛɨʁɟɧɨɫɬɢ (ɚɥɤɨɯɨɥɧɢ ɲɚɮɪɚɧ). (Ɇɨɞɢɮɢɤɨɜɚɧɚ 

Ɇɨɜɚɬɨɜɚ ɩɟɧɬɚɯɪɨɦɫɤɚ ɦɟɬɨɞɚ, ɯ400 ɩɚɧɨɪɚɦɚ, ɦɢɤɪɨɮɨɬɨɝɪɚɮɫɤɢ ɪɚɡɦɟɪɧɢɤ 50 ɦɢɤɪɨɦɟɬɚɪɚ) 

 

ɍ ɩɟɬɢɧɢ ɨɞ ɭɡɨɪɚɤɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɤɨʁe ɫɭ ɛɢɥe ɩɪɟɞɦɟɬ ɢɫɬɪɚɠɢɜɚʃɚ, 

ɩɪɢɦɟʄɭʁɟ ɫɟ ɢɡɪɚɠɟɧɚ ɪɚɡɜɢʁɟɧɨɫɬ ɫɩɨʂɧɨɝ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ ɫɥɨʁɚ ɦɟɞɢʁɟ, ɫɚ 

ɦɧɨɝɨɛɪɨʁɧɢɦ ɫɧɨɩɨɜɢɦɚ ɝɥɚɬɤɨɝ ɦɢɲɢʄɧɨɝ ɬɤɢɜɚ ɪɚɫɩɨɪɟђɟɧɢɦ ɭ ɪɟɥɚɬɢɜɧɨ ɝɭɫɬɨʁ 

ɤɨɧɮɢɝɭɪɚɰɢʁɢ. Ɉɜɢ ɫɧɨɩɨɜɢ ɫɟ ɢɫɬɢɱɭ ɫɜɨʁɨɦ ɜɟɥɢɤɨɦ ɲɢɪɢɧɨɦ ɢ ɦɨɝɭ ɛɢɬɢ 5-10 ɩɭɬɚ 

ɞɟɛʂɢ ɭ ɩɨɪɟђɟʃɭ ɫɚ ɫɧɨɩɨɜɢɦɚ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ ɫɥɨʁɚ ɭ ɞɪɭɝɢɦ ɞɟɥɨɜɢɦɚ ɭɡɨɪɚɤɚ ɜɟɧɚ 

(ɋɥɢɤɚ 8). ȼɚɠɧɨ ʁɟ ɧɚɩɨɦɟɧɭɬɢ ɞɚ ɫɟ ɨɜɚ ɡɧɚɱɚʁɧɚ ɪɚɡɜɢʁɟɧɨɫɬ ɫɩɨʂɧɨɝ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ 

ɫɥɨʁɚ ɦɟɞɢʁɟ ɭɝɥɚɜɧɨɦ ɩɪɢɦɟʄɭʁɟ ɤɨɞ ɜɟɧɚ ɱɢʁɚ ɢɧɬɢɦɚ ɩɨɤɚɡɭʁɟ ɯɢɩɟɪɩɥɚɡɢʁɭ ɝɥɚɬɤɨɝ 

ɦɢɲɢʄɧɨɝ ɬɤɢɜɚ. Ʉɨɞ ɩɟɬ ɫɥɭɱɚʁɟɜɚ, ɰɢɪɤɭɥɚɪɧɢ ɫɥɨʁ ɦɟɞɢʁɟ ʁɟ ɩɨɤɚɡɚɨ ɩɪɢɫɭɫɬɜɨ ɞɨ ɩɟɬ 
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ɫɥɨʁɟɜɚ ɝɥɚɬɤɨɝ ɦɢɲɢʄɧɨɝ ɬɤɢɜɚ (ɭ ɪɟɝɢʁɢ ɢɡɦɟђɭ ɭɧɭɬɪɚɲʃɟ ɢ ɫɩɨʂɧɟ ɟɥɚɫɬɢɱɧɟ 

ɦɟɦɛɪɚɧɟ), ɫɚ ɩɪɨɦɟɧʂɢɜɨɦ ɨɪɢʁɟɧɬɚɰɢʁɨɦ (ɤɪɭɠɧɨɦ ɢ ɬɚɧɝɟɧɰɢʁɚɥɧɨɦ) ɢ 

ɪɚɡɞɜɨʁɟɧɨɫɬɢɦɚ ɟɤɫɬɪɚɰɟɥɭɥɚɪɧɢɦ ɦɚɬɪɢɤɫɨɦ. ɍɧɭɬɚɪ ɫɩɨʂɧɟ ɟɥɚɫɬɢɱɧɟ ɦɟɦɛɪɚɧɟ, 

ɱɟɫɬɨ ɫɟ ɩɪɢɦɟʄɭʁɟ ɩɪɢɫɭɫɬɜɨ ɲɢɪɢɯ ɫɧɨɩɨɜɚ ɫɩɨʂɧɨɝ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ ɫɥɨʁɚ ɬɭɧɢɤɟ 

ɦɟɞɢʁɟ (ɋɥɢɤɚ 8). 

 

ɋɥɢɤɚ 8. ɉɨɩɪɟɱɧɢ ɩɪɟɫɟɤ ɜɟɥɢɤɟ ɜɟɧɟ ɫɚɮɟɧɟ, ɫɚ ɯɢɩɟɪɩɥɚɫɬɢɱɧɨ ɪɚɡɜɢʁɟɧɢɦ 

ɝɥɚɬɤɨɦɢɲɢʄɧɢɦ ɬɤɢɜɨɦ ɬɭɧɢɤɟ ɢɧɬɢɦɟ (ɛɟɡ ɮɢɛɪɨɩɥɚɡɢʁɟ) ɭ ɤɨɦɟ ɫɟ ɬɚɤɨђɟ ɜɢɞɢ ɢɡɪɚɡɢɬɚ 

ɪɚɡɜɢʁɟɧɨɫɬ ɫɩɨʂɚɲʃɟɝ ɭɡɞɭɠɧɨɝ ɩɨɞɫɥɨʁɚ ɬɭɧɢɤɟ ɦɟɞɢʁɟ. (ɏȿ, x40 ɩɚɧɨɪɚɦɚ, 

ɦɢɤɪɨɮɨɬɨɝɪɚɮɫɤɢ ɪɚɡɦɟɪɧɢɤ 500 ɦɢɤɪɨɦɟɬɚɪɚ) 

 

ɋɟɞɚɦɞɟɫɟɬ ɨɞ ɞɜɟ ɫɬɨɬɢɧɟ ɭɡɨɪɚɤɚ ɜɟɧɚ (70/200 ɭɡɨɪɚɤɚ) ɤɚɪɚɤɬɟɪɢɲɟ ɩɪɢɫɭɫɬɜɨ 

ɮɢɛɪɨɩɥɚɡɢʁɟ ɭ ɢɧɬɢɦɢ, ɚɥɢ ɛɟɡ ɮɥɟɛɨɫɤɥɟɪɨɡɟ. Ɏɢɛɪɨɩɥɚɡɢʁɚ ʁɟ ɪɟɡɭɥɬɚɬ ɩɪɟɦɨʄɧɨɝ 

ɫɭɛɟɧɞɨɬɟɥɧɨɝ ɟɤɫɬɪɚɰɟɥɭɥɚɪɧɨɝ ɦɚɬɪɢɤɫɚ ɭ ɩɨɪɟђɟʃɭ ɫɚ ɫɦɚʃɟɧɢɦ ɛɪɨʁɟɦ ɝɥɚɬɤɢɯ 

ɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ, ɭ ɩɨɪɟђɟʃɭ ɫɚ ɫɬɚʃɟɦ ɤɨʁɟ ɫɟ ɭɨɱɚɜɚ ɤɨɞ ɯɢɩɟɪɩɥɚɡɢʁɟ ɢɧɬɢɦɟ (ɋɥɢɤɟ 

9 ɢ 2ɜ). 

Ʉɚɞɚ ʁɟ ɩɪɢɫɭɬɧɚ, ɢɧɬɢɦɚ ɩɪɨɦɟʃɟɧɚ ɮɢɛɪɨɩɥɚɡɢʁɨɦ ɦɨɠɟ ɛɢɬɢ ɢɡɪɚɡɢɬɨ 

ɪɚɡɜɢʁɟɧɚ ɢ ɪɚɜɧɨɦɟɪɧɨ ɩɨɤɪɢɜɚɬɢ ɰɟɥɭ ɨɛɢɦ ɥɭɦɟɧɚ ɭ ɧɟɤɢɦ ɭɡɨɪɰɢɦɚ, ɞɨɤ ɭ ɞɪɭɝɢɦ 

ɫɥɭɱɚʁɟɜɢɦɚ ɦɨɠɟ ɛɢɬɢ ɥɨɤɚɥɧɨ ɩɪɢɫɭɬɧɚ ɛɟɡ ʁɚɫɧɨɝ ɨɛɪɚɫɰɚ ɢɥɢ ɫɟ ɦɨɠɟ ɩɨʁɚɜɢɬɢ ɭ 

ɨɛɥɢɤɭ ɦɚɥɢɯ ɢɧɬɢɦɚɥɧɢɯ ʁɚɫɬɭɱɢʄɚ. ɍ ɨɫɬɚɥɢɦ ɞɟɥɨɜɢɦɚ ɭɡɨɪɚɤɚ ɜɟɧɚ, ɞɟɛʂɢɧɚ ɢɧɬɢɦɟ 
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ɫɟ ɫɦɚʃɭʁɟ ɢ ɜɪɚʄɚ ɫɟ ɭ ɨɤɜɢɪɟ ɨɱɟɤɢɜɚɧɟ ɧɨɪɦɚɥɧɨɫɬɢ, ɫɚ ɩɪɢɫɭɬɧɢɦ ɭɫɤɢɦ 

ɫɭɛɟɧɞɨɬɟɥɧɢɦ ɜɟɡɢɜɧɢɦ ɬɤɢɜɨɦ. 

 

ɋɥɢɤɚ 9. ɏɢɫɬɨ-ɮɟɧɨɬɢɩ 3 – ɮɢɛɪɨɩɥɚɡɢʁɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɜɟɥɢɤɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ ɛɟɡ 

ɮɥɟɛɨɫɤɥɟɪɨɡɟ. ɉɨɩɪɟɱɧɢ ɩɪɟɫɟɤ ɜɟɥɢɤɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ ɫɚ ɯɢɩɟɪɩɥɚɡɢʁɨɦ ɢ ɮɢɛɪɨɩɥɚɡɢʁɨɦ 

ɬɭɧɢɤɟ ɢɧɬɢɦɟ. Ɍɭɧɢɤɚ ɢɧɬɢɦɚ ɢɦɚ, ɟɤɫɰɟɧɬɪɢɱɧɟ ɞɢɫɬɪɢɛɭɰɢʁɟ, ɭɩɚɞʂɢɜɭ ɪɚɡɜɢʁɟɧɨɫɬ ɭ ɨɞɧɨɫɭ 

ɧɚ ɨɫɬɚɥɟ ɫɥɨʁɟɜɟ ɡɢɞɚ ɜɟɧɟ. Ɍɭɧɢɤɚ ɢɧɬɢɦɚ ɯɢɩɟɪɩɥɚɫɬɢɱɧɨɝ ɢɡɝɥɟɞɚ ɭ ɰɟɥɢɧɢ, ɩɨɤɚɡɭʁɟ ɡɧɚɱɚʁɧɭ 

ɮɢɛɪɨɩɥɚɡɢʁɭ ɫɭɛɟɧɞɨɬɟɥɧɨɝ ɜɟɡɢɜɧɨɝ ɬɤɢɜɚ, ɫɚ ɡɧɚɱɚʁɧɨɦ ɪɟɞɭɤɰɢʁɨɦ ɝɥɚɬɤɨɦɢɲɢʄɧɟ 

ɤɨɦɩɨɧɟɧɬɟ. (ɏȿ, x40 ɩɚɧɨɪɚɦɚ, ɦɢɤɪɨɮɨɬɨɝɪɚɮɫɤɢ ɪɚɡɦɟɪɧɢɤ 500 ɦɢɤɪɨɦɟɬɚɪɚ) 

 

 ɍ ɞɜɚɞɟɫɟɬ ɨɞ ɞɜɟ ɫɬɨɬɢɧɟ ɭɡɨɪɚɤɚ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ (20/200 ɭɡɨɪɚɤɚ), ɡɚɩɚɠɟɧɚ ʁɟ 

ɮɢɛɪɨɩɥɚɡɢʁɚ ɢɧɬɢɦɟ ɡɚʁɟɞɧɨ ɫɚ ɩɚɪɰɢʁɚɥɧɨɦ ɮɥɟɛɨɫɤɥɟɪɨɡɨɦ. ɍ ɨɜɢɦ ɭɡɨɪɰɢɦɚ ɜɟɧɚ, 

ɩɨɫɬɨʁɢ ɮɨɤɚɥɧɨ ɩɨɜɟʄɚʃɟ ɜɟɡɢɜɧɨɬɤɢɜɧɟ ɤɨɦɩɨɧɟɧɬɟ ɭ ɰɢɪɤɭɥɚɪɧɨɦ ɫɥɨʁɭ ɦɟɞɢʁɟ, ɭɡ 

ɢɫɬɨɜɪɟɦɟɧɨ ɡɧɚɱɚʁɧɨ ɫɦɚʃɟʃɟ ɛɪɨʁɚ ɝɥɚɬɤɢɯ ɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ, ɧɟɪɟɝɭɥɚɪɧɨɫɬɢ ɭ 

ʃɢɯɨɜɨɦ ɪɚɫɩɨɪɟɞɭ ɢ ɨɲɬɟʄɟʃɚ ɬɨɝ ɫɥɨʁɚ (ɋɥɢɤɚ 2ɝ). ɂɡɝɥɟɞɚ ɞɚ ɮɥɟɛɨɫɤɥɟɪɨɡɚ ɢɦɚ 

ɲɢɪɨɤɭ ɨɫɧɨɜɢɰɭ ɤɨʁɚ ɩɨɱɢɜɚ ɧɚ ɮɢɛɪɨɩɥɚɡɢʁɢ ɢɧɬɢɦɟ ɢ ɩɨɫɬɟɩɟɧɨ ɫɟ ɫɭɠɚɜɚ ɩɪɟɦɚ 

ɚɞɜɟɧɬɢɰɢʁɢ (ɋɥɢɤɚ 10).  
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ɋɥɢɤɚ 10. ɏɢɫɬɨ-ɮɟɧɨɬɢɩ 4 – ɮɢɛɪɨɩɥɚɡɢʁɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɜɟɥɢɤɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ ɫɚ ɞɟɥɢɦɢɱɧɨɦ 

ɮɥɟɛɨɫɤɥɟɪɨɡɨɦ. Ɏɨɤɚɥɧɨ ɫɟ ɡɚɩɚɠɚ ɩɨɪɟɦɟʄɚʁ ɤɨɧɬɢɧɭɢɬɟɬɚ ɰɢɪɤɭɥɚɪɧɨɝ ɩɨɞɫɥɨʁɚ ɬɭɧɢɤɟ 

ɦɟɞɢʁɟ ɭɫɥɟɞ ɚɬɪɨɮɢʁɟ ɩɨɦɟɫɧɨɝ ɝɥɚɬɤɨɦɢɲɢʄɧɨɝ ɬɤɢɜɚ, ɚ ɩɨɜɟʄɚʃɚ ɩɪɢɫɭɫɬɜɚ ɮɢɛɪɨɡɧɨɝ 

ɜɟɡɢɜɧɨɝ ɬɤɢɜɚ. (ɏȿ, x40 ɩɚɧɨɪɚɦɚ, ɦɢɤɪɨɮɨɬɨɝɪɚɮɫɤɢ ɪɚɡɦɟɪɧɢɤ 500 ɦɢɤɪɨɦɟɬɚɪɚ) 

 

Ʉɨɞ ɞɜɚɞɟɫɟɬ ɭɡɨɪɤɚ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ (20/200 ɭɡɨɪɚɤɚ), ɭɨɱɟɧɚ ʁɟ ɮɢɛɪɨɩɥɚɡɢʁɚ 

ɢɧɬɢɦɟ ɭ ɤɨɦɛɢɧɚɰɢʁɢ ɫɚ ɡɧɚɱɚʁɧɨɦ ɮɥɟɛɨɫɤɥɟɪɨɡɨɦ. ɍ ɨɜɨʁ ɜɚɪɢʁɚɧɬɢ, ɝɪɚɧɢɰɚ ɢɡɦɟђɭ 

ɮɢɛɪɨɩɥɚɡɢʁɟ ɢɧɬɢɦɟ ɢ ɨɛɢɥɧɨ ɩɪɢɫɭɬɧɨɝ ɟɤɫɬɪɚɰɟɥɭɥɚɪɧɨɝ ɦɚɬɪɢɤɫɚ ɢɡɦɟђɭ 

ɩɨʁɟɞɢɧɚɱɧɢɯ ɢ ɚɬɪɨɮɢɱɧɢɯ ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ ɰɢɪɤɭɥɚɪɧɨɝ ɫɥɨʁɚ ɦɟɞɢʁɟ ɩɨɫɬɚʁɟ 

ɧɟʁɚɫɧɚ. ɍ ɫɬɜɚɪɢ, ɧɚ ɦɧɨɝɢɦ ɦɟɫɬɢɦɚ, ɟɤɫɬɪɚɰɟɥɭɥɚɪɧɢ ɦɚɬɪɢɤɫ ɫɟ ɩɪɨɬɟɠɟ ɨɞ ɟɧɞɨɬɟɥɚ 

ɞɨ ɚɞɜɟɧɬɢɰɢʁɟ ɤɪɜɧɨɝ ɫɭɞɚ, ɱɟɫɬɨ ɛɟɡ ɢɤɚɤɜɢɯ ɩɪɟɤɢɞɚ (ɋɥɢɤɟ 11 ɢ 2ɞ). 
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ɋɥɢɤɚ 11. ɏɢɫɬɨ-ɮɟɧɨɬɢɩ 5 – ɮɢɛɪɨɩɥɚɡɢʁɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɫɚ ɭɡɧɚɩɪɟɞɨɜɚɥɨɦ ɮɥɟɛɨɫɤɥɟɪɨɡɨɦ 

ɨɫɬɚɬɤɚ ɡɢɞɚ. Ɇɟɫɬɢɦɢɱɧɨ ɫɟ ɡɚɩɚɠɚ ɪɚɫɥɨʁɚɜɚʃɟ ɫɧɨɩɨɜɚ ɰɢɪɤɭɥɚɪɧɨɝ ɩɨɞɫɥɨʁɚ ɬɭɧɢɤɟ ɦɟɞɢʁɟ 

ɩɨɜɟʄɚʃɟɦ ɤɨɥɢɱɢɧɟ ɜɟɡɢɜɧɨɝ ɬɤɢɜɚ, ɭɡ ɩɨɦɟɫɧɭ ɚɬɪɨɮɢʁɭ ɝɥɚɬɤɨɦɢɲɢʄɧɨɝ ɬɤɢɜɚ. (ɏȿ, x40 

ɩɚɧɨɪɚɦɚ, ɦɢɤɪɨɮɨɬɨɝɪɚɮɫɤɢ ɪɚɡɦɟɪɧɢɤ 500 ɦɢɤɪɨɦɟɬɚɪɚ) 

 

ɋȼȿɌɅɈɋɇɈ-ɆɂɄɊɈɋɄɈɉɋɄȺ ȺɇȺɅɂɁȺ ɂɆɍɇɈɏɂɋɌɈɏȿɆɂЈɋɄɂ 

ɈȻȿɅȿɀȿɇɂɏ ɍɁɈɊȺɄȺ ȼȿɅɂɄɂɏ ɋȺɎȿɇɋɄɂɏ ȼȿɇȺ ɇȺ ȺɇɌɂȽȿɇ CD34 

 

ɍɡɨɪɰɢ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɢɡ ɫɜɟ ɱɟɬɢɪɢ ɢɫɩɢɬɢɜɚɧɟ ɝɪɭɩɟ, 

ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɢ ɦɚɪɤɢɪɚɧɢɯ ɧɚ ɚɧɬɢɝɟɧ CD34, ɩɨɤɚɡɚɥɢ ɫɭ ɫɟɥɟɤɬɢɜɧɨ ɨɛɟɥɟɠɚɜɚʃɟ 

ʄɟɥɢʁɚ ɟɧɞɨɬɟɥɧɨɝ ɨɛɥɨɠɧɨɝ ɟɩɢɬɟɥɚ ɫɜɨʁɢɯ ɬɭɧɢɤɚ ɢɧɬɢɦɚ, ɤɚɨ ɢ ɟɧɞɨɬɟɥɚ ɫɜɨʁɢɯ vasa 

vasorum. Ʉɨɞ ɨɧɢɯ ɜɟɧɫɤɢɯ ɭɡɨɪɚɤɚ, ɤɨɞ ɤɨʁɢɯ ʁɟ ɡɛɨɝ ɞɟɧɭɞɚɰɢʁɟ ɟɧɞɨɬɟɥɚ ɬɭɧɢɤɚ ɢɧɬɢɦɚ 

ɢɫɩɢɬɢɜɚɧɢɯ ɜɟɧɚ, ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɨ ɦɚɪɤɢɪɚʃɟ ɧɚ ɚɧɬɢɝɟɧ CD34 ɛɢɥɨ ɧɢɫɤɟ 

ɩɪɨɰɟɧɬɭɚɥɧɟ ɡɚɫɬɭɩʂɟɧɨɫɬɢ, ɫɩɟɰɢɮɢɱɧɨɫɬ ɦɚɪɤɢɪɚʃɚ ɭɜɟɤ ʁɟ ɛɢɥɚ ɤɨɧɬɪɨɥɢɫɚɧɚ, ɧɚ 

ɢɫɬɨɦ ɭɡɨɪɤɭ, ɩɪɨɜɟɪɨɦ ɦɚɪɤɢɪɚɧɨɫɬɢ vasa vasorum (ɋɥɢɤɚ 12). 
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ɋɥɢɤɚ 12. ɉɚɧɨɪɚɦɫɤɢ ɩɪɢɤɚɡ ɩɨɩɪɟɱɧɨɝ ɩɪɟɫɟɤɚ ɫɚɮɟɧɫɤɟ ɜɟɧɟ ɬɪɟɬɢɪɚɧɟ Bretschneider-ɨɜɢɦ 

ɪɚɫɬɜɨɪɨɦ, ɛɟɡ ɮɢɛɪɨɩɥɚɡɢʁɟ ɬɭɧɢɤɟ ɢɧɬɢɦɟ. ȿɧɞɨɬɟɥ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɩɨɤɚɡɭʁɟ ɩɚɪɰɢʁɚɥɧɭ 

ɞɟɧɭɞɚɰɢʁɭ, ɤɨʁɚ ʁɟ ɞɨɤɚɡɚɧɚ ɨɞɫɭɫɬɜɨɦ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɟ ɪɟɚɤɰɢʁɟ ɧɚ CD34. ɍ ɞɟɥɨɜɢɦɚ 

ɬɭɧɢɤɟ ɢɧɬɢɦɟ, ɝɞɟ ʁɟ ɟɧɞɨɬɟɥ ɨɞɪɠɚɧɨɝ ɢɧɬɟɝɪɢɬɟɬɚ, ʁɚɫɧɨ ʁɟ ɜɢɞʂɢɜɚ ʃɟɝɨɜɚ 

ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɚ ɨɛɟɥɟɠɟɧɨɫɬ ɧɚ CD34. Ɉɛɪɚɬɢɬɢ ɩɚɠʃɭ ɞɚ ʁɟ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɚ 

ɩɨɡɢɬɢɜɧɨɫɬ ɧɚ CD34 ɬɚɤɨђɟ ɩɪɢɫɭɬɧɚ ɢ ɭ ɟɧɞɨɬɟɥɭ vasa vasorum ɩɪɢɤɚɡɚɧɨɝ ɭɡɨɪɤɚ ɜɟɥɢɤɟ 

ɫɚɮɟɧɫɤɟ ɜɟɧɟ. (ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɚ CD34, x100 ɩɚɧɨɪɚɦɚ, ɦɢɤɪɨɮɨɬɨɝɪɚɮɫɤɢ ɪɚɡɦɟɪɧɢɤ 250 

ɦɢɤɪɨɦɟɬɚɪɚ) 

 

 Ⱦɟɧɭɞɢɪɚɧɨɫɬ ɟɧɞɨɬɟɥɚ ɫɟ ɡɚɩɚɠɚ ɤɚɨ ɮɨɤɚɥɧɚ ɩɪɨɦɟɧɚ ɢɥɢ ɭ ɫɟɝɦɟɧɬɢɦɚ ɜɟʄɟ 

ɞɭɠɢɧɟ ɟɧɞɨɬɟɥɧɨɝ ɨɛɥɨɝɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɭ ɧɟɤɢɦ ɫɥɭɱɚʁɟɜɢɦɚ 

ɫɚ ɩɨɫɬɟɩɟɧɢɦ ɩɪɟɥɚɡɨɦ ɭɡ ɤɨɧɫɬɚɬɨɜɚʃɟ ɞɟɝɟɧɟɪɚɬɢɜɧɢɯ ɩɪɨɦɟɧɚ ɭ ɦɨɪɮɨɥɨɝɢʁɢ 

ɟɧɞɨɬɟɥɚ, ɚ ɨɱɭɜɚɧɭ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɭ ɪɟɚɤɬɢɜɧɨɫɬ ɧɚ CD34, ɚ ɧɟɤɚɞɚ ʁɟ ɬɚʁ ɩɪɟɥɚɡ 

ɩɪɟɦɚ ɞɟɧɭɞɢɪɚɧɨɦ ɩɨʂɭ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɫɚ ɟɧɞɨɬɟɥɧɢɦ ʄɟɥɢʁɚɦɚ ɨɱɭɜɚɧɟ ɦɨɪɮɨɥɨɝɢʁɟ 

ɢ ɪɟɚɤɬɢɜɧɨɫɬɢ ɧɚ ɩɟɪɢɮɟɪɢʁɢ ɨɲɬɟʄɟʃɚ (ɋɥɢɤɚ 13). 
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ɋɥɢɤɚ 13. ɉɪɢɦɟɪ ɮɨɤɚɥɧɟ ɞɟɧɭɞɚɰɢʁɟ ɟɧɞɨɬɟɥɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɜɟɥɢɤɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ, 

ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɢ ɨɛɟɥɟɠɟɧɟ ɧɚ CD34. Ʌɟɜɨ, CD34 ɩɨɡɢɬɢɜɧɟ ɟɧɞɨɬɟɥɧɟ ʄɟɥɢʁɟ, ɨɞɪɠɚɧɟ 

ɧɨɪɦɚɥɧɟ ɦɨɪɮɨɥɨɝɢʁɟ. (ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɚ CD34, ɯ400, ɦɢɤɪɨɮɨɬɨɦɟɬɚɪɫɤɢ ɪɚɡɦɟɪɧɢɤ 50 

ɦɢɤɪɨɦɟɬɚɪɚ) 

 

Ʉɨɞ ɧɟɤɢɯ ɭɡɨɪɚɤɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɡɚɩɚɠɚʁɭ ɫɟ ɞɟɝɟɧɟɪɚɬɢɜɧɟ ɩɪɨɦɟɧɟ 

ɤɨʁɟ ɨɫɬɚɜʂɚʁɭ ɭɬɢɫɚɤ „ɜɚɤɭɨɥɢɪɚɧɨɫɬɢ“ ɟɧɞɨɬɟɥɚ, ɚɥɢ ʁɟ ɨɱɢɝɥɟɞɧɨ ɞɚ ɨɜɟ ɩɪɨɦɟɧɟ ɧɢɫɭ 

ɢɧɬɪɚɰɟɥɭɥɚɪɧɚ ɞɟɝɟɧɟɪɚɬɢɜɧɚ ɩɪɨɦɟɧɚ, ɜɟʄ ɝɭɛɢɬɚɤ ɚɞɯɟɡɢʁɟ ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ ɩɪɟɦɚ 

ɛɚɡɚɥɧɨʁ ɥɚɦɢɧɢ, ɛɭɞɭʄɢ ɞɚ ɫɟ ɢɡɦɟђɭ ʄɟɥɢʁɚ ɢ ɛɚɡɚɥɧɟ ɥɚɦɢɧɟ, ɧɟ ɡɚɩɚɠɚʁɭ ɫɬɪɭɤɬɭɪɧɟ 

ɤɨɦɩɨɧɟɧɬɟ ʄɟɥɢʁɟ, ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɢ ɨɛɟɥɟɠɟɧɟ ɧɚ ɚɧɬɢɝɟɧ CD34 (ɋɥɢɤɚ 14). 
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ɋɥɢɤɚ 14. ɉɪɢɦɟɪ ɪɚɧɢɯ ɞɟɝɟɧɟɪɚɬɢɜɧɢɯ ɩɪɨɦɟɧɚ ɭ CD34 ɩɨɡɢɬɢɜɧɨɦ ɟɧɞɨɬɟɥɭ ɬɭɧɢɤɟ ɢɧɬɢɦɟ 

(ɥɟɜɨ), ɫɚ ɮɨɤɚɥɧɨɦ ɞɟɧɭɞɚɰɢʁɨɦ ɟɧɞɨɬɟɥɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ (ɫɪɟɞɢɧɚ). Ⱦɟɝɟɧɟɪɚɬɢɜɧɟ ɩɪɨɦɟɧɟ 

ɟɧɞɨɬɟɥɚ (ɥɟɜɨ) ɩɨɤɚɡɭʁɭ ɩɨɫɬɟɩɟɧɢ ɝɭɛɢɬɚɤ ɜɟɡɚ ʄɟɥɢʁɚ ɟɧɞɨɬɟɥɚ ɫɚ ɫɜɨʁɨɦ ɛɚɡɚɥɧɨɦ ɥɚɦɢɧɨɦ, 

ɭɫɥɟɞ ɱɟɝɚ ɟɧɞɨɬɟɥ ɢɦɚ ɢɡɝɥɟɞ «ɜɚɤɭɨɥɢɡɨɜɚɧɨɫɬɢ». (ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɚ CD34, ɯ400, 

ɦɢɤɪɨɮɨɬɨɝɪɚɮɫɤɢ ɪɚɡɦɟɪɧɢɤ 50 ɦɢɤɪɨɦɟɬɚɪɚ) 

 

 Ʉɨɞ ɭɡɨɪɚɤɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɤɨɞ ɤɨʁɢɯ ɫɭ ɢɡɪɚɡɢɬɟ ɞɟɝɟɧɟɪɚɬɢɜɧɟ 

ɩɪɨɦɟɧɟ ɭ ɡɢɞɭ, ɬɢɩɚ ɮɢɛɪɨɩɥɚɡɢʁɟ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɢɥɢ ɩɪɢɞɪɭɠɟɧɟ ɮɥɟɛɨɫɤɥɟɪɨɡɟ ɡɢɞɚ 

ɜɟɧɚ, ɫɬɢɱɟ ɫɟ ɭɬɢɫɚɤ ɨ ɜɟʄɟɦ ɫɬɟɩɟɧɭ ɞɟɧɭɞɢɪɚɧɨɫɬɢ ɟɧɞɨɬɟɥɚ ɤɪɨɡ ɨɞɫɭɫɬɜɨ 

ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɨɝ ɨɛɟɥɟɠɚɜɚʃɚ ɧɚ CD34 (ɋɥɢɤɚ 15). 
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ɋɥɢɤɚ 15. ɂɡɪɚɡɢɬɚ ɞɟɧɭɞɢɪɚɧɨɫɬ ɟɧɞɨɬɟɥɚ ɮɢɛɪɨɩɥɚɫɬɢɱɧɨ ɢɡɦɟʃɟɧɟ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɜɟɥɢɤɟ 

ɫɚɮɟɧɫɤɟ ɜɟɧɟ. CD34 ɩɨɡɢɬɢɜɧɢ ɟɧɞɨɬɟɥ vasa vasorum ɭɧɭɬɚɪ ɰɢɪɤɭɥɚɪɧɨɝ ɩɨɞɫɥɫɨʁɚ ɬɭɧɢɤɟ 

ɦɟɞɢʁɟ, ɤɚɨ ɢ ɧɚ ʃɟɝɨɜɨʁ ɫɩɨʂɚɲʃɨʁ ɝɪɚɧɢɰɢ. (ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɚ CD34, ɯ100, 

ɦɢɤɪɨɮɨɬɨɦɟɬɚɪɫɤɢ ɪɚɡɦɟɪɧɢɤ 250 ɦɢɤɪɨɦɟɬɚɪɚ) 

 

ɋɥɢɤɚ 16. Ⱦɟɬɚʂ ɫɚ ɩɪɟɬɯɨɞɧɟ ɫɥɢɤɟ ɤɨʁɢ ɩɪɢɤɚɡɭʁɟ ɮɪɚɝɦɟɧɬ ɨɫɬɚɬɤɚ ɟɧɞɨɬɟɥɚ ɬɭɧɢɤɟ 

ɢɧɬɢɦɟ ɜɟɥɢɤɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɢ ɩɨɡɢɬɢɜɧɨɝ ɟɧɞɨɬɟɥɚ ɧɚ CD34; ɨɫɬɚɬɚɤ 

ɟɧɞɨɬɟɥɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ʁɟ ɨɞɫɭɬɚɧ (ɞɟɡɚɯɟɪɢɪɚɧ) ɢ ɬɚʁ ɞɟɨ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɫɟ ɩɪɟɡɟɧɬɭʁɟ ɤɚɨ 
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ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɢ ɧɟɝɚɬɢɜɧɚ ɩɨɜɪɲɢɧɚ ɧɚ CD34. (ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɚ CD34, ɯ400, 

ɦɢɤɪɨɮɨɬɨɦɟɬɚɪɫɤɢ ɪɚɡɦɟɪɧɢɤ 50 ɦɢɤɪɨɦɟɬɚɪɚ) 

 

ɆɂɄɊɈ-ɆɈɊɎɈɆȿɌɊɂЈɋɄȺ ȺɇȺɅɂɁȺ ɍɁɈɊȺɄȺ ȼȿɅɂɄɂɏ ɋȺɎȿɇɋɄɂɏ 

ȼȿɇȺ ɈȻȿɅȿɀȿɇɂɏ ɇȺ ȺɇɌɂȽȿɇ CD34 

Ɇɨɪɮɨɦɟɬɪɢʁɫɤɚ ɚɧɚɥɢɡɚ ɰɟɥɨɜɢɬɨɝ ɭɡɨɪɤɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ 

ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɢ ɨɛɟɥɟɠɟɧɢɯ ɧɚ CD34 (ɛɟɡ ɩɨɞɟɥɟ ɧɚ ɝɪɭɩɟ ɩɪɟɦɚ ɩɪɢɦɟɧɢ 

ɨɞɝɨɜɚɪɚʁɭʄɟɝ ɪɚɫɬɜɨɪɚ ɡɚ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɫɤɥɚɞɢɲɬɟʃɟ ɚɭɬɨɝɪɚɮɬɨɜɚ) 

Ɇɢɤɪɨ-ɦɨɪɮɨɦɟɬɪɢʁɫɤɨɦ ɚɧɚɥɢɡɨɦ ɰɟɥɨɤɭɩɧɨɝ ɤɨɪɩɭɫɚ ɬɤɢɜɧɢɯ ɭɡɨɪɚɤɚ ɜɟɥɢɤɢɯ 

ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɩɪɢɤɭɩʂɟɧɢɯ ɡɚ ɩɨɬɪɟɛɟ ɨɜɨɝ ɢɫɬɪɚɠɢɜɚʃɚ (n=40), ɭɬɜɪђɟɧɚ ʁɟ ɩɪɨɫɟɱɧɚ 

ɜɪɟɞɧɨɫɬ ɜɟɥɢɤɨɝ Ɏɟɪɟɬɨɜɨɝ ɞɢʁɚɦɟɬɪɚ ɡɚ ɩɨɩɪɟɱɧɟ ɩɪɟɫɟɤɟ ɰɟɥɨɜɢɬɢɯ ɜɟɧɚ 2.778 ± 0.656 

mm, ɭ ɪɚɫɩɨɧɭ ɨɞ 1.654 mm ɞɨ 4.302 mm, a ɦɚʃɟɝ Ɏɟɪɟɬɨɜɨɝ ɞɢʁɚɦɟɬɪɚ ɨɞ 2.133 ± 0.391 

mm, ɚ ɪɚɫɩɨɧɚ ɨɞ 1.270 ɞɨ 3.528 mm (Ɍɚɛɟɥɚ 16). ȼɟɥɢɱɢɧɟ ɥɭɦɟɧɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ 

ɜɟɧɚ ɭɡɨɪɤɚ, ɢɫɤɚɡɚɧɟ ɜɟɥɢɤɢɦ Ɏɟɪɟɬɨɜɢɦ ɞɢʁɚɦɟɬɪɨɦ ɛɢɥɟ ɫɭ ɭ ɪɚɫɩɨɧɭ ɨɞ 0.904 ɞɨ 

3.390 mm, (ɩɪɨɫɟɱɧɚ ɜɪɟɞɧɨɫɬ 1.960 ± 0.637 mm), ɚ ɦɚʃɢɦ Ɏɟɪɟɬɨɜɢɦ ɞɢʁɚɦɟɬɪɨɦ ɨɞ 

0.611 ɞɨ 2.003 mm. (ɩɪɨɫɟɱɧɚ ɜɪɟɞɧɨɫɬ 1.187 ± 0.327 mm) (Ɍɚɛɟɥɚ 16). 

 

Ɍɚɛɟɥɚ 16. ɉɪɢɤɚɡ ɜɪɟɞɧɨɫɬɢ ɜɟʄɟɝ (Feret) ɢ ɦɚʃɟɝ (MinFeret) Ɏɟɪɟɬɨɜɨɝ ɞɢʁɚɦɟɬɪɚ ɥɭɦɟɧɚ  

ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɤɚɨ ɢ ɜɪɟɞɧɨɫɬɢ ɜɟʄɟɝ (Feret) ɢ ɦɚʃɟɝ (MinFeret) Ɏɟɪɟɬɨɜɨɝ 

ɞɢʁɚɦɟɬɪɚ ɰɟɥɨɜɢɬɢɯ ɜɟɧɚ ɧɚ ɩɨɩɪɟɱɧɨɦ ɩɪɟɫɟɤɭ, ɡɚ ɫɜɟ ɢɫɩɢɬɢɜɚɧɟ ɭɡɨɪɤɟ ɜɟɥɢɤɢɯ 

ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ (n=40). 

 Ʌɭɦɟɧɚ  ɐɟɥɨɜɢɬɟ ɜɟɧɟ 

 Feret  MinFeret Feret  MinFeret 

X̄ ± SD (mm) 1.960 ± 0.637 1.187 ± 0.327 2.778 ± 0.656 2.133 ± 0.391 

Ɇɟɞɢʁɚɧɚ (mm) 1.967 1.168 2.669 2.091 

Min (mm) 0.904 0.611 1.654 1.270 

Max (mm) 3.390 2.003 4.302 3.528 

Feret - Ɏɟɪɟɬɨɜ ɞɢʁɚɦɟɬɚɪ; MinFeret – ɦɢɧɢɦɚɥɧɢ Ɏɟɪɟɬɨɜ ɞɢʁɚɦɟɬɚɪ. 
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ɉɪɨɫɟɱɧɚ ɜɪɟɞɧɨɫɬ ɩɨɜɪɲɢɧɟ ɩɨɩɪɟɱɧɨɝ ɩɪɟɫɟɤɚ ɢɡɭɱɚɜɚɧɢɯ ɜɟɧɚ ɢɡɧɨɫɢɥɚ ʁɟ 

4.641 ± 1.849 mm2 (ɫɚ ɪɚɫɩɨɧɨɦ ɜɪɟɞɧɨɫɬɢ ɨɞ 1.597 ɞɨ 11.266 mm2), ɞɨɤ ʁɟ ɩɪɨɫɟɱɧɚ 

ɜɪɟɞɧɨɫɬ ɩɨɜɪɲɢɧɟ ɩɨɩɪɟɱɧɨɝ ɩɪɟɫɟɤɚ ɡɢɞɚ ɢɡɭɱɚɜɚɧɢɯ ɜɟɧɚ ɢɡɧɨɫɢɥɚ 3.257 ± 1.302 mm2 

(ɫɚ ɪɚɫɩɨɧɨɦ ɜɪɟɞɧɨɫɬɢ ɨɞ 1.256 ɞɨ 7.778 mm2) (Ɍɚɛɟɥɚ 17). Ɇɨɪɮɨɦɟɬɪɢʁɫɤɟ ɨɫɨɛɢɧɟ 

ɩɨɜɪɲɢɧɟ ɥɭɦɟɧɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɬɚɤɨђɟ ɩɨɤɚɡɭʁɭ ɡɧɚɱɚʁɧɭ ɜɚɪɢʁɚɛɢɥɧɨɫɬ ɭ 

ɪɚɫɩɨɧɭ ɨɞ 0.194 ɞɨ 3.487 mm2 (ɫɚ ɩɪɨɫɟɱɧɨɦ ɜɪɟɞɧɨɲʄɭ ɨɞ 1.384 ± 0.827 mm2). ɂɡɪɚɠɟɧɨ 

ɭ ɩɪɨɰɟɧɬɢɦɚ, ɩɨɜɪɲɢɧɚ ɥɭɦɟɧɚ ɜɟɧɚ ɡɚɭɡɢɦɚ ɧɟɲɬɨ ɦɚʃɟ ɨɞ ɬɪɟʄɢɧɟ ɩɪɨɮɢɥɚ ɰɟɥɨɝ 

ɤɪɜɧɨɝ ɫɭɞɚ (ɫɚ ɩɪɨɫɟɱɧɨɦ ɜɪɟɞɧɨɲʄɭ ɨɞ 28.83  ± 11.93%) ɢ ɪɚɫɩɨɧɨɦ ɜɪɟɞɧɨɫɬɢ ɨɞ 5.77 

ɞɨ 58.29% (Ɍɚɛɟɥɚ 17). 

 

Ɍɚɛɟɥɚ 17. Ɋɟɡɭɥɬɚɬɢ ɞɟɫɤɪɢɩɬɢɜɧɟ ɫɬɚɬɢɫɬɢɱɤɟ ɚɧɚɥɢɡɟ ɩɨɜɪɲɢɧɚ ɩɪɟɫɟɤɚ (Area) ɫɜɢɯ 

ɭɡɨɪɚɤɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɩɨɞɜɪɝɧɭɬɢɯ ɢɫɬɪɚɠɢɜɚʃɭ (n=40), ɫɚ ɨɫɜɪɬɨɦ ɧɚ 

ɜɪɟɞɧɨɫɬɢ ɩɨɜɪɲɢɧɟ ɥɭɦɟɧɚ, ɩɪɨɰɟɧɬɭɚɥɧɨɝ ɭɞɟɥɚ ɩɨɜɪɲɢɧɟ ɥɭɦɟɧɚ (Area%) ɭ 

ɫɬɪɭɤɬɭɪɢ ɩɨɩɪɟɱɧɨɝ ɩɪɟɫɟɤɚ ɰɟɥɨɝ ɫɭɞɚ, ɤɚɨ ɢ ɩɨɜɪɲɢɧɟ ɡɢɞɚ ɫɚɮɟɧɫɤɟ ɜɟɧɟ ɧɚ ɩɪɟɫɟɤɭ.  

 Ʌɭɦɟɧ 
ɉɨɩɪɟɱɧɨɝ ɩɪɟɫɟɤɚ 

ɰɟɥɨɝ ɫɭɞɚ 
Ɂɢɞɚ ɜɟɧɟ 

 Area (mm2) Area (%) Area (mm2) Area (mm2) 

X̄ ± SD 1.384 ± 0.827 28.83  ± 11.93 4.641 ± 1.849 3.257 ± 1.302 

Ɇɟɞɢʁɚɧɚ 1.175 26.74 4.190 3.047 

min 0.194 5.77 1.597 1.256 

max 3.487 58.29 11.266 7.778 

Area Lum – ɩɨɜɪɲɢɧɚ ɥɭɦɟɧɚ;  Area%Lum – ɩɨɜɪɲɢɧɚ ɥɭɦɟɧɚ ɢɡɪɚɠɟɧɚ; Area CeoSud – 

ɩɨɜɪɲɢɧɚ ɩɪɟɫɟɤɚ ɰɟɥɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ; Area CeoZid -  ɩɨɜɪɲɢɧɚ ɰɟɥɨɝ ɡɢɞɚ ɫɚɮɟɧɫɤɟ ɜɟɧɟ;  

 

ɉɪɢ ɚɧɚɥɢɡɢ ɩɨɜɪɲɢɧɚ ɩɪɟɫɟɤɚ (Area) ɩɨʁɟɞɢɧɚɱɧɢɯ ɞɟɥɨɜɚ ɡɢɞɚ ɜɟɥɢɤɢɯ 

ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ (n=40), ɡɚɩɚɠɚ ɫɟ ɞɚ ʁɟ ɩɪɨɫɟɱɧɚ ɜɪɟɞɧɨɫɬ ɧɚʁɦɚʃɚ ɡɚ ɫɩɨʂɚɲʃɢ 

ɥɨɧɝɢɬɭɞɢɧɚɥɧɢ ɦɢɲɢʄɧɢ ɩɨɞɫɥɨʁ (SpLonXor), ɚ ɧɚʁɜɟʄɚ ɡɚ ɰɢɪɤɭɥɚɪɧɢ ɩɨɞɫɥɨʁ ɬɭɧɢɤɟ 

ɦɟɞɢʁɟ (CirkXor) (Ɍɚɛɟɥɚ 18).  
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Ɍɚɛɟɥɚ 18. ɉɪɢɤɚɡ ɩɪɨɫɟɱɧɢɯ ɜɪɟɞɧɨɫɬɢ ɩɨɜɪɲɢɧɚ ɩɨʁɟɞɢɧɚɱɧɢɯ ɤɨɦɩɨɧɟɧɬɢ ɡɢɞɚ ɧɚ 

ɩɨɩɪɟɱɧɨɦ ɩɪɟɫɟɤɭ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ (n=40). 

 Area 

 IntXor CirkXor SpLonXor ɐɟɨ ɡɢɞ 

X̄ ± SD (mm2) 0.948 ± 0.645 1.548 ± 0.533 0.761 ± 0.691 3.257 ± 1.302 

Ɇɟɞɢʁɚɧɚ (mm2) 0.798 1.524 0.446 3.047 

Min (mm2) 0.174 0.601 0.192 1.256 

Max (mm2) 2.651 3.542 3.714 7.778 

AreaIntXor – ɩɨɜɪɲɢɧɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ; AreaCirkXor – ɩɨɜɪɲɢɧɚ ɰɢɪɤɭɥɚɪɧɨɝ ɩɨɞɫɥɨʁɚ ɬɭɧɢɤɟ 

ɦɟɞɢʁɟ; AreaSpLonXor – ɩɨɜɪɲɢɧɚ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ ɦɢɲɢʄɧɨɝ ɩɨɞɫɥɨʁɚ  

 

Ɉɜɚʁ ɨɞɧɨɫ ɫɟ ɨɝɥɟɞɚ ɢ ɭ ɩɪɨɰɟɧɬɭɚɥɧɢɦ ɨɞɧɨɫɢɦɚ ɩɨɜɪɲɢɧɚ ɩɨʁɟɞɢɧɚɱɧɢɯ ɞɟɥɨɜɚ 

ɡɢɞɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ (Area%), ɢɦɚʁɭʄɢ ɪɟɞɨɫɥɟɞ ɜɪɟɞɧɨɫɬɢ ɨɞ ɧɚʁɦɚʃɢɯ ɤɨɞ 

ɫɩɨʂɚɲʃɟɝ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ ɦɢɲɢʄɧɨɝ ɩɨɞɫɥɨʁɚ (SpLonXor, 21.856 ± 12.162%), ɡɚɬɢɦ 

ɤɨɞ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɫɚ ɭɧɭɬɪɚɲʃɢɦ ɥɨɧɝɢɬɭɞɢɧɚɥɧɢɦ ɦɢɲɢʄɧɢɦ ɩɨɞɫɥɨʁɟɦ (IntXor, 

27.791 ± 12.359%) ɢ ɧɚʁɜɟʄɢɯ ɤɨɞ ɰɢɪɤɭɥɚɪɧɨɝ ɩɨɞɫɥɨʁɚ ɬɭɧɢɤɟ ɦɟɞɢʁɟ (CirkXor, 50.334 ± 

13.645%) (Ɍɚɛɟɥɚ 19). 

Ɍɚɛɟɥɚ 19. ɉɪɢɤɚɡ ɩɪɨɫɟɱɧɢɯ ɜɪɟɞɧɨɫɬɢ ɩɪɨɰɟɧɬɭɚɥɧɨɝ ɭɞɟɥɚ ɩɨɜɪɲɢɧɚ ɩɨʁɟɞɢɧɚɱɧɢɯ 

ɞɟɥɨɜɚ ɡɢɞɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɭ ɩɨɜɪɲɢɧɢ ɡɢɞɚ ɰɟɥɨɝ ɫɭɞɚ ɧɚ ɩɨɩɪɟɱɧɨɦ ɩɪɟɫɟɤɭ, 

ɡɚ ɫɜɟ ɢɫɩɢɬɢɜɚɧɟ ɭɡɨɪɤɟ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ (n=40). 

 Area% 

 IntXor CirkXor SpLonXor 

X̄ ± SD (%) 27.791 ± 12.359 50.334 ± 13.645 21.856 ± 12.162 

Ɇɟɞɢʁɚɧɚ (%) 25.997 47.083 17.263 

Min (%) 6.71 18.79 6.97 

Max (%) 53.58 75.93 47.75 

Area% IntXor – ɭɞɟɨ ɩɨɜɪɲɢɧɟ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɢɡɪɚɠɟɧ ɭ ɩɪɨɰɟɧɬɢɦɚ; Area% CirkXor – ɭɞɟɨ 

ɩɨɜɪɲɢɧɟ ɰɢɪɤɭɥɚɪɧɨɝ ɩɨɞɫɥɨʁɚ ɬɭɧɢɤɟ ɦɟɞɢʁɟ ɢɡɪɚɠɟɧ ɭ ɩɪɨɰɟɧɬɢɦɚ; Area% SpLonXor – ɭɞɟɨ 

ɩɨɜɪɲɢɧɟ ɫɩɨʂɚɲʃɟɝ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ ɦɢɲɢʄɧɨɝ ɩɨɞɫɥɨʁɚ  
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ȼɪɟɞɧɨɫɬɢ ɩɪɨɰɟɧɬɭɚɥɧɨɝ ɭɞɟɥɚ ɩɨɜɪɲɢɧɟ ɥɭɦɟɧɚ (Area%Lum), ɩɨɜɪɲɢɧɟ ɬɭɧɢɤɟ 

ɢɧɬɟɪɧɟ (Area%IntXor), ɩɨɜɪɲɢɧɟ ɰɢɪɤɭɥɚɪɧɨɝ ɩɨɞɫɥɨʁɚ ɦɟɞɢʁɟ (Area%CirkXor) ɢ 

ɫɩɨʂɚɲʃɟɝ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ ɦɢɲɢʄɧɨɝ ɩɨɞɫɥɨʁɚ (Area%SpLonXor) ɧɢɫɭ ɩɨɤɚɡɚɥɟ 

ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɟ ɪɚɡɥɢɤɟ ɭ ɨɞɧɨɫɭ ɧɚ ɝɪɭɩɭ ɪɚɫɬɜɨɪɚ ɭ ɤɨʁɨʁ ɫɭ ɭɡɨɪɰɢ ɬɤɢɜɚ ɜɟɥɢɤɢɯ 

ɫɚɮɟɧɫɤɢɯ ɛɢɥɢ ɫɤɥɚɞɢɲɬɟɧɢ. (Ɍɚɛɟɥɚ 20). 

Ɍɚɛɟɥɚ 20. Ɍɚɛɟɥɚɪɧɢ ɩɪɢɤɚɡ ɫɬɚɬɢɫɬɢɱɤɢɯ ɜɪɟɞɧɨɫɬɢ ɡɚ ɦɨɪɮɨɥɨɲɤɟ ɩɚɪɚɦɟɬɟɪɟ. 

 Ɋɚɫɬɜɨɪ N Avr SD Min Max 

 

 

Area%Lum 

ɏɟɩɚɪɢɧɢɡɢɪɚɧɢ 

ɪɚɫɬɜɨɪ 0.9% 

NaCl 

10 

34.27 10.90 19.55 58.29 

ɏɟɩɚɪɢɧɢɡɢɪɚɧɚ 

ɚɭɬɨɥɨɝɧɚ ɤɪɜ 

10 

27.51 15.74 5.77 55.14 

ɋɜɟɠɟ ɡɚɦɪɡɧɭɬɚ 

ɩɥɚɡɦɚ 

10 

25.73 9.86 17.58 52.16 

Ɋɚɫɬɜɨɪ ɏɌɄ 10 27.82 10.31 11.33 45.84 

ɋɜɢ 40 28.83 11.93 5.77 58.29 

 

 

Area%IntXor 

ɏɟɩɚɪɢɧɢɡɢɪɚɧɢ 

ɪɚɫɬɜɨɪ 0.9% 

NaCl 

10 

26.30 11.88 6.71 40.50 

ɏɟɩɚɪɢɧɢɡɢɪɚɧɚ 

ɚɭɬɨɥɨɝɧɚ ɤɪɜ 

10 

28.38 14.06 10.02 48.39 

ɋɜɟɠɟ ɡɚɦɪɡɧɭɬɚ 

ɩɥɚɡɦɚ 

10 

29.91 13.43 12.85 53.58 

Ɋɚɫɬɜɨɪ ɏɌɄ 10 26.58 11.53 11.64 47.26 

ɋɜɢ 40 27.79 12.36 6.71 53.58 

 

 

Area%CirkXor 

ɏɟɩɚɪɢɧɢɡɢɪɚɧɢ 

ɪɚɫɬɜɨɪ 0.9% 

NaCl 

10 

42.79 15.69 18.79 70.17 

ɏɟɩɚɪɢɧɢɡɢɪɚɧɚ 

ɚɭɬɨɥɨɝɧɚ ɤɪɜ 

10 

51.16 11.13 39.29 69.33 
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ɋɜɟɠɟ ɡɚɦɪɡɧɭɬɚ 

ɩɥɚɡɦɚ 

10 

47.22 12.31 32.53 74.76 

Ɋɚɫɬɜɨɪ ɏɌɄ 10 60.20 10.11 44.76 75.93 

ɋɜɢ 40 50.34 13.64 18.80 75.93 

 

 

Area%SpLonXor 

ɏɟɩɚɪɢɧɢɡɢɪɚɧɢ 

ɪɚɫɬɜɨɪ 0.9% 

NaCl 

10 

30.91 12.93 12.5 47.75 

ɏɟɩɚɪɢɧɢɡɢɪɚɧɚ 

ɚɭɬɨɥɨɝɧɚ ɤɪɜ 

10 

20.47 11.34 8.31 45.73 

ɋɜɟɠɟ ɡɚɦɪɡɧɭɬɚ 

ɩɥɚɡɦɚ 

10 

22.87 12.67 6.97 41.74 

Ɋɚɫɬɜɨɪ ɏɌɄ 10 13.22 2.75 7.98 18.42 

ɋɜɢ 40 21.87 12.16 6.97 47.75 

Area% IntXor – ɩɪɨɰɟɧɬɭɚɥɧɢ ɭɞɟɨ ɩɨɜɪɲɢɧɟ ɬɭɧɢɤɟ ɢɧɬɟɪɧɟ ɭ ɩɨɜɪɲɢɧɢ ɡɢɞɚ ɜɟɧɟ; Area% 

CirkXor – ɩɪɨɰɟɧɬɭɚɥɧɢ ɭɞɟɨ ɩɨɜɪɲɢɧɟ ɰɢɪɤɭɥɚɪɧɨɝ ɩɨɞɫɥɨʁɚ ɬɭɧɢɤɟ ɦɟɞɢʁɟ ɢɡɪɚɠɟɧ ɭ 

ɩɨɜɪɲɢɧɢ ɡɢɞɚ ɜɟɧɟ; Area% SpLonXor – ɩɪɨɰɟɧɬɭɚɥɧɢ ɭɞɟɨ ɩɨɜɪɲɢɧɟ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ ɩɨɞɫɥɨʁɚ 

ɬɭɧɢɤɟ ɦɟɞɢʁɟ ɭ ɩɨɜɪɲɢɧɢ ɡɢɞɚ ɜɟɧɟ;  

Ƚɪɚɮɢɤɨɧ 4. ɉɪɢɤɚɡ ɫɪɟɞʃɢɯ ɜɪɟɞɧɨɫɬɢ ɩɪɨɰɟɧɬɭɚɥɧɨɝ ɭɞɟɥɚ ɩɨɜɪɲɢɧɟ ɥɭɦɟɧɚ ɭ ɩɨɜɪɲɢɧɢ 

ɩɨɩɪɟɱɧɨɝ ɩɪɟɫɟɤɚ ɫɜɚɤɟ ɜɟɥɢɤɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ (Area%Lum), ɤɚɨ ɢ ɩɪɨɰɟɧɬɭɚɥɧɢ ɭɞɟɨ ɩɨɜɪɲɢɧɟ 

ɫɜɚɤɨɝ ɫɥɨʁɚ ɩɪɟɦɚ ɭɤɭɩɧɨʁ ɩɨɜɪɲɢɧɢ ɡɢɞɚ ɜɟɧɟ (Area%IntXor, Area%CirkXor, Area%SpLonXor). 
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Ɉɛɢɦ ɤɨɧɬɭɪɟ ɥɭɦɟɧɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɡɚ ɰɟɨ ɭɡɨɪɚɤ (n=40), ɛɟɡ ɨɛɡɢɪɚ 

ɧɚ ɤɨɪɢɲʄɟɧɢ ɪɚɫɬɜɨɪ, ɩɨɤɚɡɚɨ ʁɟ ɪɚɫɩɨɧ ɜɪɟɞɧɨɫɬɢ ɨɞ 3.352 ɞɨ 9.793 mm, ɞɨɤ ʁɟ ɨɛɢɦ 

ɫɩɨʂɚɲʃɟɝ ɨɛɨɞɚ ɨɜɢɯ ɤɪɜɧɢɯ ɫɭɞɨɜɚ ɩɨɤɚɡɚɨ ɪɚɫɩɨɧ ɜɪɟɞɧɨɫɬɢ ɨɞ 4.918 ɞɨ 12.564 mm. 

(Ɍɚɛɟɥɚ 21). 

Ɍɚɛɟɥɚ 21. ȼɪɟɞɧɨɫɬɢ ɨɛɢɦɚ ɥɭɦɟɧɚ ɢ ɫɩɨʂɚɲʃɟɝ ɨɛɨɞɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ (n=40). 

 Ɉɛɢɦ 

 Ʌɭɦɟɧ ɐɟɨ ɫɭɞ 

X̄ ± SD (mm) 6.467  ± 1.662 7.897 ± 1.589 

Ɇɟɞɢʁɚɧɚ (mm) 6.553 7.754 

Min (mm) 3.352 4.918 

Max (mm) 9.793 12.564 

 

Ⱦɟɛʂɢɧɚ ɡɢɞɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɢɡɪɚɱɭɧɚɬɚ ɩɪɟɤɨ ɩɪɨɫɟɱɧɢɯ Ɏɟɪɟɬɨɜɢɯ 

ɞɢʁɚɦɟɬɪɚ ɡɚ ɰɟɨ ɭɡɨɪɚɤ (n=40), ɩɨɤɚɡɚɥɚ ʁɟ ɪɚɫɩɨɧ ɜɪɟɞɧɨɫɬɢ ɨɞ 0.190 ɞɨ 0.669 mm, ɲɬɨ 

ʁɟ ɨɤɨ 3,5 ɩɭɬɚ ɪɚɡɥɢɤɚ ɭ ɜɪɟɞɧɨɫɬɢɦɚ ɨɞ ɧɚʁɦɚʃɟ ɞɨ ɧɚʁɜɟʄɟ. Ɍɚɤɨђɟ, ɧɚʁɦɚʃɟ ɩɪɨɫɟɱɧɟ 

ɜɪɟɞɧɨɫɬɢ ɫɩɨɦɟɧɭɬɟ ɜɚɪɢʁɚɛɥɟ ɫɭ ɡɚɛɟɥɟɠɟɧɟ ɡɚ ɫɩɨʂɚɲʃɢ ɥɨɧɝɢɬɭɞɢɧɚɥɧɢ ɦɢɲɢʄɧɢ 

ɩɨɞɫɥɨʁ (SpLonXor), ɡɚɬɢɦ ɬɭɧɢɤɭ ɢɧɬɢɦɭ ɫɚ ɭɧɭɬɪɚɲʃɢɦ ɥɨɧɝɢɬɭɞɢɧɚɥɧɢɦ ɩɨɞɫɥɨʁɟɦ 

(IntXor) ɢ ɝɨɬɨɜɨ ɞɜɨɫɬɪɭɤɨ ɜɟʄɢɦ ɜɪɟɞɧɨɫɬɢɦɚ ɡɚ ɰɢɪɤɭɥɚɪɧɢ ɩɨɞɫɥɨʁ ɬɭɧɢɤɟ ɦɟɞɢʁɟ 

(CirkXor). ȼɪɟɞɧɨɫɬɢ ɞɟɛʂɢɧɟ ɞɟɥɨɜɚ ɡɢɞɚ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɡɚ ɫɜɟ ɢɫɩɢɬɚɧɢɤɟ (n=40), 

ɤɪɟɬɚɥɟ ɫɭ ɫɟ ɨɞ 0.016-0.262 mm ɡɚ ɩɨɞɫɥɨʁ ɬɭɧɢɤɟ ɢɧɬɟɪɧɟ (IntXor), ɨɞ 0.069-0.487 mm ɡɚ 

ɰɢɪɤɭɥɚɪɧɢ ɩɨɞɫɥɨʁ ɦɟɞɢʁɟ (CirkXor) ɢ ɨɞ 0.025-0.293 mm ɡɚ ɫɩɨʂɚɲʃɢ ɥɨɧɝɢɬɭɞɢɧɚɥɧɢ 

ɦɢɲɢʄɧɢ ɩɨɞɫɥɨʁ (SpLonXor), ɲɬɨ ʁɟ ɲɟɫɧɚɟɫɬɨɫɬɪɭɤɚ ɪɚɡɥɢɤɚ ɢɡɦɟђɭ ɧɚʁɦɚʃɢɯ (min) ɢ 

ɧɚʁɜɟʄɢɯ (max) ɜɪɟɞɧɨɫɬɢ ɭ ɝɪɭɩɢ ɡɚ ɬɭɧɢɤɭ ɢɧɬɢɦɭ (IntXor), ʁɟɞɚɧɟɫɬɨɫɬɪɭɤɚ ɭ ɝɪɭɩɢ 

ɫɩɨʂɚɲʃɟɝ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ ɦɢɲɢʄɧɨɝ ɩɨɞɫɥɨʁɚ (SpLonXor) ɢ ɫɟɞɦɨɫɬɪɭɤɚ ɡɚ 

ɰɢɪɤɭɥɚɪɧɢ ɩɨɞɫɥɨʁ ɬɭɧɢɤɟ ɦɟɞɢʁɟ (CirkXor) (Ɍɚɛɟɥɚ 22).  
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Ɍɚɛɟɥɚ 22. Ⱦɟɛʂɢɧɟ ɡɢɞɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɢ ʃɟɝɨɜɢɯ ɩɨʁɟɞɢɧɚɱɧɢɯ ɞɟɥɨɜɚ (n=40). 

 ɞɟɛʂɢɧɚ ɫɥɨʁɚ ɞɟɛʂɢɧɚ ɫɥɨʁɚ ɞɟɛʂɢɧɚ ɫɥɨʁɚ ɞɟɛʂɢɧɚ 

 IntXor CirkXor SpLonXor ɡɢɞɚ ɜɟɧɟ 

X̄ ± SD (mm) 0.112 ± 0.066 0.228 ± 0.070 0.100 ± 0.073 0.441 ± 0.108 

Ɇɟɞɢʁɚɧɚ (mm) 0.104 0.227 0.066 0.402 

Min (mm) 0.016 0.069 0.025 0.190 

Max (mm) 0.262 0.487 0.293 0.669 

ɞɟɛʂɢɧɚ ɫɥɨʁɚ IntXorAve - ɬɭɧɢɤɟ ɢɧɬɢɦɟ; ɞɟɛʂɢɧɚ ɫɥɨʁɚ CirkXorAve - ɰɢɪɤɭɥɚɪɧɨɝ ɫɥɨʁɚ ɬɭɧɢɤɟ 

ɦɟɞɢʁɟ; ɞɟɛʂɢɧɚ ɫɥɨʁɚ SpLonXorAve – ɫɩɨʂɚɲʃɟɝ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ ɦɢɲɢʄɧɨɝ ɩɨɞɫɥɨʁɚ. 

 

Ɇɨɪɮɨɦɟɬɪɢʁɫɤɚ ɚɧɚɥɢɡɚ ɭɡɨɪɚɤɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɢ 

ɨɛɟɥɟɠɟɧɢɯ ɧɚ CD34 ɢ ɩɨɞɟʂɟɧɢɯ ɭ ɝɪɭɩɟ ɩɪɟɦɚ ɩɪɢɦɟɧɢ ɨɞɝɨɜɚɪɚʁɭʄɟɝ ɪɚɫɬɜɨɪɚ 

ɡɚ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɫɤɥɚɞɢɲɬɟʃɟ ɚɭɬɨɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ 

  

Ⱦɟɫɤɪɢɩɬɢɜɧɨ-ɫɬɚɬɢɫɬɢɱɤɚ ɞɢɫɬɪɢɛɭɰɢʁɚ ɦɨɪɮɨɦɟɬɪɢʁɫɤɢɯ ɜɪɟɞɧɨɫɬɢ ɩɨɜɪɲɢɧɟ 

(Area) ɥɭɦɟɧɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɝɪɭɩɢɫɚɧɢɯ ɩɪɟɦɚ ɩɪɢɦɟɧɢ ɨɞɝɨɜɚɪɚʁɭʄɟɝ 

ɪɚɫɬɜɨɪɚ ɡɚ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɫɤɥɚɞɢɲɬɟʃɟ ɚɭɬɨɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ, ɩɨɤɚɡɭʁɟ ɧɚʁɦɚʃɟ 

ɜɪɟɞɧɨɫɬɢ ɤɨɞ ɜɟɧɚ ɤɨʁɟ ɫɭ ɩɪɢɩɚɞɚɥɟ ɝɪɭɩɢ ɫɤɥɚɞɢɲɧɨɝ ɪɚɫɬɜɨɪɚ ɏɌɄ, ɩɪɢɛɥɢɠɧɟ 

ɜɪɟɞɧɨɫɬɢ ɭ ɝɪɭɩɚɦɚ ɯɟɩɚɪɢɧɢɡɨɜɚɧɟ ɚɭɬɨɥɨɝɧɟ ɤɪɜɢ (ɏȺɄ) ɢ ɫɜɟɠɟ ɩɪɟɩɚɪɢɫɚɧɟ ɤɪɜɧɟ 

ɩɥɚɡɦɟ (ɋɁɉ) ɢ ɧɚʁɜɟʄɟ, ɭ ɝɪɭɩɢ ɫɚ ɯɟɩɚɪɢɧɢɡɨɜɚɧɢɦ ɮɢɡɢɨɥɨɲɤɢɦ ɪɚɫɬɜɨɪɨɦ (ɏɎɊ) 

(Ɍɚɛɟɥɚ 23). ɉɪɢɦɟɧɨɦ Ɍ ɬɟɫɬɚ ɡɚ ɧɟɡɚɜɢɫɧɟ ɝɪɭɩe ɭɬɜɪђɟɧɨ ʁɟ ɞɚ ɩɨɫɬɨʁɢ ɫɬɚɬɢɫɬɢɱɤɢ 

ɡɧɚɱɚʁɧɚ  ɪɚɡɥɢɤɚ ɢɡɦɟђɭ ɫɥɟɞɟʄɢɯ ɫɤɭɩɨɜɚ: ɯɟɩɚɪɢɧɢɡɨɜɚɧɨɝ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ 

(ɏɎɊ) ɢ ɯɟɩɚɪɢɧɢɡɨɜɚɧɟ ɚɭɬɨɥɨɝɧɟ ɤɪɜɢ (ɏȺɄ); ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ (ɋɁɉ), 

ɯɟɩɚɪɢɧɢɡɨɜɚɧɨɝ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ (ɏɎɊ) ɢ ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ (ɋɁɉ); ɤɚɨ ɢ 

ɢɡɦɟђɭ ɯɟɩɚɪɢɧɢɡɨɜɚɧɨɝ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ (ɏɎɊ) ɢ ɪɚɫɬɜɨɪɚ ɏɌɄ (Tɚɛɟɥɚ 30ɚ). 
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Ɍɚɛɟɥɚ 23. ɉɪɢɤɚɡ ɦɨɪɮɨɦɟɬɪɢʁɫɤɢɯ ɜɪɟɞɧɨɫɬɢ ɩɨɜɪɲɢɧɟ (Area) ɥɭɦɟɧɚ ɜɟɥɢɤɢɯ 

ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɝɪɭɩɢɫɚɧɢɯ ɩɪɟɦɚ ɩɪɢɦɟɧɢ ɨɞɝɨɜɚɪɚʁɭʄɟɝ ɪɚɫɬɜɨɪɚ ɡɚ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ 

ɫɤɥɚɞɢɲɬɟʃɟ ɚɭɬɨɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ. 

 
Area 

ɥɭɦɟɧɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ 

 ɏɎɊ ɏȺɄ ɋɁɉ ɏɌɄ 

X̄ ± SD (mm2) 2.066 ± 0.783 1.234 ± 0.981 1.121 ± 0.397 1.117 ± 0.731 

Ɇɟɞɢʁɚɧɚ (mm2) 1.954 1.336 1.086 0.869 

Min (mm2) 0.833 0.194 0.665 0.342 

Max (mm2) 3.487 3.344 2.089 2.490 

ɏɎɊ – ɯɟɩɚɪɢɧɢɡɨɜɚɧɢ 0.9% NaCl ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ; ɏȺɄ – ɯɟɩɚɪɢɧɢɡɢɪɚɧɚ ɚɭɬɨɥɨɝɧɚ ɤɪɜ; 

ɋɁɉ - ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɚ ɩɥɚɡɦɚ; ɏɌɄ – Bretschneider-ɨɜ ɪɚɫɬɜɨɪ (Ʉɭɫɬɨɞɢɨɥ) 

ɇɚʁɜɟʄɟ ɜɪɟɞɧɨɫɬɢ ɩɨɜɪɲɢɧɟ (Area) ɤɨɧɬɭɪɟ ɰɟɥɨɝ ɜɟɧɫɤɨɝ ɫɭɞɚ ɡɚɛɟɥɟɠɟɧɟ ɫɭ ɤɨɞ 

ɭɡɨɪɚɤɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɝɪɭɩɚ ɩɪɢɩɚɥɢɯ ɝɪɭɩɢ ɬɪɟɬɦɚɧɚ ɯɟɩɚɪɢɧɢɡɨɜɚɧɢɦ 

ɮɢɡɢɨɥɨɲɤɢɦ ɪɚɫɬɜɨɪɨɦ (ɏɎɊ), ɩɪɢɛɥɢɠɧɢɯ ɜɪɟɞɧɨɫɬɢ ɫɭ ɭɡɨɪɰɢ ɢɡ ɝɪɭɩɚ 

ɯɟɩɚɪɢɧɢɡɨɜɚɧɟ ɚɭɬɨɥɨɝɧɟ ɤɪɜɢ (ɏȺɄ) ɢ ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ (ɋɁɉ), ɞɨɤ ɫɭ ɧɚʁɦɚʃɟ 

ɭ ɝɪɭɩɢ ɪɚɫɬɜɨɪɚ ɏɌɄ (Ɍɚɛɟɥɚ 23). ɉɪɢɦɟɧɨɦ Ɍ ɬɟɫɬɚ ɡɚ ɧɟɡɚɜɢɫɧɟ ɝɪɭɩɚ ɭɬɜɪђɟɧɨ ʁɟ ɞɚ 

ɩɨɫɬɨʁɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɢɡɦɟђɭ ɫɥɟɞɟʄɢɯ ɫɤɭɩɨɜɚ: ɯɟɩɚɪɢɧɢɡɨɜɚɧɢ 

ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ (ɏɎɊ) ɢ ɯɟɩɚɪɢɧɢɡɨɜɚɧɚ ɚɭɬɨɥɨɝɧɚ ɤɪɜ (ɏȺɄ), ɤɚɨ ɢ ɢɡɦɟђɭ 

ɭɡɨɪɚɤɚ ɝɪɭɩɚ ɯɟɩɚɪɢɧɢɡɨɜɚɧɨɝ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ (ɏɎɊ) ɢ ɪɚɫɬɜɨɪɚ ɏɌɄ (Ɍɚɛɟɥɚ 

30.a). 
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Ɍɚɛɟɥɚ 24. ɉɪɢɤɚɡ ɦɨɪɮɨɦɟɬɪɢʁɫɤɢɯ ɜɪɟɞɧɨɫɬɢ ɩɨɜɪɲɢɧɟ (Area) ɩɨɩɪɟɱɧɢɯ ɩɪɟɫɟɤɚ 

ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɝɪɭɩɢɫɚɧɢɯ ɩɪɟɦɚ ɩɪɢɦɟɧɢ ɨɞɝɨɜɚɪɚʁɭʄɟɝ ɪɚɫɬɜɨɪɚ ɡɚ 

ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɫɤɥɚɞɢɲɬɟʃɟ. 

 Area ɩɪɟɫɟɤɚ ɰɟɥɨɝ ɫɭɞɚ  

 ɏɎɊ ɏȺɄ ɋɁɉ ɏɌɄ 

X̄ ± SD (mm2) 6.12 ± 2.09 4.11 ± 1.79 4.51 ± 1.23 3.83 ± 1.50 

Ɇɟɞɢʁɚɧɚ (mm2) 5.38 3.64 4.13 3.45 

Min (mm2) 3.79 2.06 2.68 1.60 

Max (mm2) 11.27 8.70 6.45 6.61 

ɏɎɊ – ɯɟɩɚɪɢɧɢɡɨɜɚɧɢ 0.9% NaCl ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ; ɏȺɄ – ɯɟɩɚɪɢɧɢɡɢɪɚɧɚ ɚɭɬɨɥɨɝɧɚ ɤɪɜ; 

ɋɁɉ - ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɚ ɩɥɚɡɦɚ; ɏɌɄ – Bretschneider-ɨɜ ɪɚɫɬɜɨɪ (Ʉɭɫɬɨɞɢɨɥ) 

ɇɚʁɜɟʄɟ ɩɪɨɫɟɱɧɟ ɜɪɟɞɧɨɫɬɢ ɩɪɨɰɟɧɬɭɚɥɧɨɝ ɭɞɟɥɚ ɩɨɜɪɲɢɧɟ (Area%) ɥɭɦɟɧɚ ɜɟɧɚ 

ɡɚɛɟɥɟɠɟɧ ʁɟ ɭ ɝɪɭɩɢ ɯɟɩɚɪɢɧɢɡɨɜɚɧɨɝ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ (ɏɎɊ), ɞɨɤ ɫɭ ɭ ɨɫɬɚɥɢɦ 

ɝɪɭɩɚɦɚ ɜɪɟɞɧɨɫɬɢ ɛɢɥɟ ɦɚʃɟ ɢ ɦɟђɭɫɨɛɧɨ ɩɪɢɛɥɢɠɧɟ (Ɍɚɛɟɥɚ 24). ɉɪɢɦɟɧɨɦ 

ɋɬɭɞɟɧɬɨɜɨɝ ɬ-ɬɟɫɬɚ ɡɚ ɭɩɨɪɟђɟʃɟ ɧɟɡɚɜɢɫɧɢɯ ɝɪɭɩɚ ɭɬɜɪђɟɧɨ ʁɟ ɞɚ ɧɟ ɩɨɫɬɨʁɢ 

ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ  ɪɚɡɥɢɤɚ ɭ ɫɜɢɦ ɦɟђɭɫɨɛɧɢɦ ɭɩɨɪɟђɟʃɢɦɚ ɝɪɭɩɚ (Ɍɚɛɟɥɚ 30.a, 

Ɍɚɛɟɥɚ 30.ɛ). 

Ɍɚɛɟɥɚ 25. ɉɪɢɤɚɡ ɩɪɨɰɟɧɬɭɚɥɧɨɝ ɭɞɟɥɚ ɩɨɜɪɲɢɧɟ (Area%) ɥɭɦɟɧɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ 

ɜɟɧɚ ɩɪɟɦɚ ɭɤɭɩɧɨʁ ɩɨɜɪɲɢɧɢ ɩɨɩɪɟɱɧɨɝ ɩɪɟɫɟɤɚ ɫɭɞɚ, ɝɪɭɩɢɫɚɧɢɯ ɩɪɟɦɚ ɩɪɢɦɟɧɢ 

ɨɞɝɨɜɚɪɚʁɭʄɟɝ ɪɚɫɬɜɨɪɚ ɡɚ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɫɤɥɚɞɢɲɬɟʃɟ. 

 Area% ɥɭɦɟɧɚ 

 ɏɎɊ ɏȺɄ ɋɁɉ ɏɌɄ 

X̄ ± SD (%) 34.268 ± 10.896 27.513 ± 15.737 25.733 ± 9.857 27.818 ± 10.305 

Ɇɟɞɢʁɚɧɚ (%) 35.222 30.111 24.164 24.553 

Min (%) 19.551 5.774 17.581 11.331 

Max (%) 58.294 55.140 52.155 45.842 

ɏɎɊ – ɯɟɩɚɪɢɧɢɡɨɜɚɧɢ 0.9% NaCl ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ; ɏȺɄ – ɯɟɩɚɪɢɧɢɡɢɪɚɧɚ ɚɭɬɨɥɨɝɧɚ ɤɪɜ; 

ɋɁɉ - ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɚ ɩɥɚɡɦɚ; ɏɌɄ – Bretschneider-ɨɜ ɪɚɫɬɜɨɪ (Ʉɭɫɬɨɞɢɨɥ) 
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ɇɚʁɜɟʄɚ ɩɪɨɫɟɱɧɚ ɜɪɟɞɧɨɫɬ ɩɨɜɪɲɢɧɟ (Area) ɡɢɞɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ 

ɡɚɛɟɥɟɠɟɧɚ ʁɟ ɭ ɝɪɭɩɢ ɯɟɩɚɪɢɧɢɡɨɜɚɧɨɝ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ (ɏɎɊ), ɚ ɡɚɬɢɦ ɫɥɟɞɟʄɚ 

ɧɢɠɚ, ɭ ɝɪɭɩɢ ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ (ɋɁɉ), ɞɨɤ ɫɭ ɧɚʁɦɚʃɟ ɢ ɦɟђɭɫɨɛɧɨ ɩɪɢɛɥɢɠɧɟ 

ɡɚɛɟɥɟɠɟɧɟ ɭ ɨɫɬɚɥɟ ɞɜɟ ɝɪɭɩɟ (Ɍɚɛɟɥɚ 26). ɉɪɢɦɟɧɨɦ Ɍ ɬɟɫɬɚ ɡɚ ɧɟɡɚɜɢɫɧɟ ɝɪɭɩɟ 

ɭɬɜɪђɟɧɨ ʁɟ ɞɚ ɩɨɫɬɨʁɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɢɡɦɟђɭ ɫɥɟɞɟʄɢɯ ɫɤɭɩɨɜɚ: 

ɯɟɩɚɪɢɧɢɡɨɜɚɧɨɝ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ (ɏɎɊ) ɢ ɯɟɩɚɪɢɧɢɡɨɜɚɧɟ ɤɪɜɢ (ɏȺɄ), ɤɚɨ ɢ 

ɢɡɦɟђɭ ɯɟɩɚɪɢɧɢɡɨɜɚɧɨɝ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ (ɏɎɊ) ɢ ɪɚɫɬɜɨɪɚ ɏɌɄ (Ɍɚɛɟɥɚ 30.ɚ). 

Ɍɚɛɟɥɚ 26. ɉɪɢɤɚɡ ɦɨɪɮɨɦɟɬɪɢʁɫɤɢɯ ɜɪɟɞɧɨɫɬɢ ɩɨɜɪɲɢɧɟ (Area) ɡɢɞɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ 

ɜɟɧɚ, ɧɚ ɩɨɩɪɟɱɧɨɦ ɩɪɟɫɟɤɭ, ɝɪɭɩɢɫɚɧɢɯ ɩɪɟɦɚ ɩɪɢɦɟɧɢ ɨɞɝɨɜɚɪɚʁɭʄɟɝ ɪɚɫɬɜɨɪɚ ɡɚ 

ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɫɤɥɚɞɢɲɬɟʃɟ. 

 Area ɰɟɥɨɝ ɡɢɞɚ ɜɟɧɟ 

 ɏɎɊ ɏȺɄ ɋɁɉ ɏɌɄ 

X̄ ± SD (mm2) 4.052 ± 1.630 2.878 ± 1.064 3.386 ± 1.183 2.712 ± 0.974 

Ɇɟɞɢʁɚɧɚ 

(mm2) 
3.457 2.837 3.085 2.616 

Min (mm2) 2.048 1.723 1.916 1.256 

Max (mm2) 7.778 5.361 5.315 4.229 

ɏɎɊ – ɯɟɩɚɪɢɧɢɡɨɜɚɧɢ 0.9% NaCl ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ; ɏȺɄ – ɯɟɩɚɪɢɧɢɡɢɪɚɧɚ ɚɭɬɨɥɨɝɧɚ ɤɪɜ; 

ɋɁɉ - ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɚ ɩɥɚɡɦɚ; ɏɌɄ – Bretschneider-ɨɜ ɪɚɫɬɜɨɪ (Ʉɭɫɬɨɞɢɨɥ) 

Ⱦɢɫɬɪɢɛɭɰɢʁɚ ɦɨɪɮɨɦɟɬɪɢʁɫɤɢɯ ɜɪɟɞɧɨɫɬɢ ɩɨɜɪɲɢɧɚ (Area) ɬɭɧɢɤɚ ɢɧɬɢɦɚ 

(IntXor) ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɩɨɤɚɡɭʁɟ ɧɚʁɜɟʄɟ ɢ ɩɪɢɛɥɢɠɧɟ ɜɪɟɞɧɨɫɬɢ ɭ ɝɪɭɩɚɦɚ 

ɯɟɩɚɪɢɧɢɡɨɜɚɧɨɝ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ (ɏɎɊ) ɢ ɫɜɟɠɟ ɫɦɪɡɧɭɬɟ ɩɥɚɡɦɟ (ɋɁɉ), ɞɨɤ ɫɭ 

ɦɚʃɟ ɢ ɩɪɢɛɥɢɠɧɟ ɡɚɛɟɥɟɠɟɧɟ ɭ ɝɪɭɩɚɦɚ ɯɟɩɚɪɢɧɢɡɨɜɚɧɟ ɚɭɬɨɥɨɝɧɟ ɤɪɜɢ (ɏȺɄ) ɢ 

ɪɚɫɬɜɨɪɚ ɏɌɄ (Ɍɚɛɟɥɚ 27). Ɇɟђɭɬɢɦ, ʃɢɯɨɜ ɩɪɨɰɟɧɬɭɚɥɧɢ ɭɞɟɨ (ɭɞɟɨ%) ɭ ɩɨɜɪɲɢɧɢ ɡɢɞɚ 

ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɧɚ ɩɨɩɪɟɱɧɨɦ ɩɪɟɫɟɤɭ, ɩɨɤɚɡɭʁɟ ɞɪɭɝɚɱɢʁɢ ɜɢɞ ɞɢɫɬɪɢɛɭɰɢʁɟ, 

ɝɞɟ ɫɭ ɧɚʁɜɟʄɟ ɢ ɩɪɢɛɥɢɠɧɟ ɜɪɟɞɧɨɫɬɢ ɡɚɛɟɥɟɠɟɧɟ ɭ ɝɪɭɩɚɦɚ ɯɟɩɚɪɢɧɢɡɨɜɚɧɟ ɚɭɬɨɥɨɝɧɟ 

ɤɪɜɢ (ɏȺɄ) ɢ ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ (ɋɁɉ), ɞɨɤ ɫɭ ɦɚʃɟ ɢ ɩɪɢɛɥɢɠɧɟ ɡɚɛɟɥɟɠɟɧɟ ɭ 

ɝɪɭɩɚɦɚ ɯɟɩɚɪɢɧɢɡɨɜɚɧɨɝ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ (ɏɎɊ) ɢ ɪɚɫɬɜɨɪɚ ɏɌɄ (Ɍɚɛɟɥɚ 27). 

ɉɪɢɦɟɧɨɦ ɋɬɭɞɟɧɬɨɜɨɝ ɬ-ɬɟɫɬɚ ɡɚ ɭɩɨɪɟђɟʃɟ ɧɟɡɚɜɢɫɧɢɯ ɝɪɭɩɚ, ɭɬɜɪђɟɧɨ ʁɟ ɞɚ ɧɟ  ɩɨɫɬɨʁɢ 

ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ  ɪɚɡɥɢɤɚ ɭ ɫɜɢɦ ɢɫɩɢɬɢɜɚɧɢɦ ɩɨɪɟђɟʃɢɦɚ, (Ɍɚɛɟɥɚ 30.a ɢ Ɍɚɛɟɥɚ 

30.ɛ).  
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Ɍɚɛɟɥɚ 27. ɉɪɢɤɚɡ ɦɨɪɮɨɦɟɬɪɢʁɫɤɢɯ ɜɪɟɞɧɨɫɬɢ ɩɨɜɪɲɢɧɟ ɬɭɧɢɤɟ ɢɧɬɢɦɟ, ɤɚɨ ɢ ʃɢɯɨɜ 

ɩɪɨɰɟɧɬɭɚɥɧɢ ɭɞɟɨ ɭ ɩɨɜɪɲɢɧɢ ɡɢɞɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɧɚ ɩɨɩɪɟɱɧɨɦ ɩɪɟɫɟɤɭ, 

ɝɪɭɩɢɫɚɧɢɯ ɩɪɟɦɚ ɩɪɢɦɟɧɢ ɨɞɝɨɜɚɪɚʁɭʄɟɝ ɪɚɫɬɜɨɪɚ ɡɚ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɫɤɥɚɞɢɲɬɟʃɟ. 

 Area IntXor 

 ɏɎɊ ɏȺɄ ɋɁɉ ɏɌɄ 

X̄ ± SD (mm2) 

ɭɞɟɨ (%) 

1.041 ± 0.618 

26.299 ± 11.883 

0.912 ± 0.739 

28.375 ± 14.062 

1.051 ± 0.705 

29.909 ± 13.431 

0.788 ± 0.571 

26.581 ± 11.536 

ɦɟɞɢʁɚɧɚ (mm2) 

ɭɞɟɨ (%) 

0.883 

25.872 

0.798 

26.670 

0.845 

27.257 

0.630 

27.117 

Min (mm2) 

ɭɞɟɨ (%) 

0.355 

6.712 

0.173 

10.015 

0.384 

12.852 

0.174 

11.638 

Max (mm2) 

ɭɞɟɨ (%) 

2.132 

40.509 

2.594 

48.388 

2.651 

53.581 

1.999 

47.264 

ɏɎɊ – ɯɟɩɚɪɢɧɢɡɨɜɚɧɢ 0.9% NaCl ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ; ɏȺɄ – ɯɟɩɚɪɢɧɢɡɢɪɚɧɚ ɚɭɬɨɥɨɝɧɚ ɤɪɜ; 

ɋɁɉ - ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɚ ɩɥɚɡɦɚ; ɏɌɄ – Bretschneider-ɨɜ ɪɚɫɬɜɨɪ (Ʉɭɫɬɨɞɢɨɥ); Area IntXor – 

ɩɨɜɪɲɢɧɚ ɩɪɟɫɟɤɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ 

 

ɉɪɨɫɟɱɧɟ ɜɪɟɞɧɨɫɬɢ ɩɨɜɪɲɢɧɟ (Area) ɰɢɪɤɭɥɚɪɧɨɝ ɩɨɞɫɥɨʁɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ 

(CirkXor), ɩɨɤɚɡɚɥɟ ɫɭ ɧɚʁɜɟʄɟ ɜɪɟɞɧɨɫɬɢ ɭ ɝɪɭɩɢ ɯɟɩɚɪɢɧɢɡɨɜɚɧɨɝ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ 

(ɏɎɊ), ɡɚɬɢɦ ɦɚʃɟ ɢ ɪɟɥɚɬɢɜɧɨ ɩɪɢɛɥɢɠɧɟ ɭ ɝɪɭɩɚɦɚ ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ (ɋɁɉ) ɢ 

ɪɚɫɬɜɨɪɚ ɏɌɄ, ɞɨɤ ɫɭ ɧɚʁɦɚʃɟ ɡɚɛɟɥɟɠɟɧɟ ɭ ɝɪɭɩɢ ɯɟɩɚɪɢɧɢɡɨɜɚɧɟ ɚɭɬɨɥɨɝɧɟ ɤɪɜɢ (ɏȺɄ) 

(Ɍɚɛɟɥɚ 28). Ɇɟђɭɬɢɦ, ʃɢɯɨɜ ɩɪɨɰɟɧɬɭɚɥɧɢ ɭɞɟɨ (ɭɞɟɨ%) ɭ ɩɨɜɪɲɢɧɢ ɡɢɞɚ ɜɟɥɢɤɢɯ 

ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɧɚ ɩɨɩɪɟɱɧɨɦ ɩɪɟɫɟɤɭ, ɩɨɤɚɡɭʁɟ ɞɪɭɝɚɱɢʁɭ ɞɢɫɬɪɢɛɭɰɢʁɭ, ɬɚɤɨ ɞɚ ɫɭ 

ɧɚʁɜɢɲɟ ɜɪɟɞɧɨɫɬɢ ɡɚɛɟɥɟɠɟɧɟ ɭ ɝɪɭɩɢ ɪɚɫɬɜɨɪɚ ɏɌɄ, ɡɚɬɢɦ ɦɚʃɟ ɭ ɝɪɭɩɢ 

ɯɟɩɚɪɢɧɢɡɨɜɚɧɟ ɚɭɬɨɥɨɝɧɟ ɤɪɜɢ (ɏȺɄ), ɡɚɬɢɦ ɝɪɭɩɢ ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ (ɋɁɉ) ɢ 

ɧɚɩɨɫɥɟɬɤɭ, ɯɟɩɚɪɢɧɢɡɨɜɚɧɨɝ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ (ɏɎɊ) (Ɍɚɛɟɥɚ 28). ɉɪɢɦɟɧɨɦ 

ɋɬɭɞɟɧɬɨɜɨɝ ɬ-ɬɟɫɬɚ ɡɚ ɭɩɨɪɟђɟʃɟ ɧɟɡɚɜɢɫɧɢɯ ɝɪɭɩɚ, ɭɬɜɪђɟɧɨ ʁɟ ɞɚ  ɩɨɫɬɨʁɢ ɫɬɚɬɢɫɬɢɱɤɢ 

ɡɧɚɱɚʁɧɚ  ɪɚɡɥɢɤɚ ɩɪɢ ɩɨɪɟђɟʃɭ ɜɪɟɞɧɨɫɬɢ ɩɪɨɰɟɧɬɭɚɥɧɨɝ ɭɞɟɥɚ (ɭɞɟɨ %) ɩɨɜɪɲɢɧɟ 

(Area) ɰɢɪɤɭɥɚɪɧɨɝ ɩɨɞɫɥɨʁɚ ɬɭɧɢɤɟ ɦɟɞɢʁɟ (CirkXor) ɭ ɩɨɜɪɲɢɧɢ ɡɢɞɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ 

ɜɟɧɚ, ɢɡɦɟђɭ ɝɪɭɩɚ ɯɟɩɚɪɢɧɢɡɨɜɚɧɨɝ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ (ɏɎɊ) ɢ ɪɚɫɬɜɨɪɚ ɏɌɄ, ɤɚɨ 

ɢ ɢɡɦɟђɭ ɝɪɭɩɚ ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ (ɋɁɉ) ɢ ɪɚɫɬɜɨɪɚ ɏɌɄ (Ɍɚɛɟɥɚ 30.ɛ). 
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Ɍɚɛɟɥɚ 28. ɉɪɢɤɚɡ ɦɨɪɮɨɦɟɬɪɢʁɫɤɢɯ ɜɪɟɞɧɨɫɬɢ ɩɨɜɪɲɢɧɟ ɰɢɪɤɭɥɚɪɧɨɝ ɩɨɞɫɥɨʁɚ ɬɭɧɢɤɟ 

ɢɧɬɢɦɟ, ɤɚɨ ɢ ʃɢɯɨɜ ɩɪɨɰɟɧɬɭɚɥɧɢ ɭɞɟɨ ɭ ɩɨɜɪɲɢɧɢ ɡɢɞɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɧɚ 

ɩɨɩɪɟɱɧɨɦ ɩɪɟɫɟɤɭ, ɝɪɭɩɢɫɚɧɢɯ ɩɪɟɦɚ ɩɪɢɦɟɧɢ ɨɞɝɨɜɚɪɚʁɭʄɟɝ ɪɚɫɬɜɨɪɚ ɡɚ 

ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɫɤɥɚɞɢɲɬɟʃɟ. 

 Area CirkXor  

 ɏɎɊ ɏȺɄ ɋɁɉ ɏɌɄ 

X̄ ± SD (mm2) 

ɭɞɟɨ (%) 

1.689 ± 0.811 

42.795 ± 15.692 

1.406 ± 0.388 

51.157 ± 11.130 

1.512 ± 0.357 

47.219 ± 12.311 

1.584 ± 0.498 

60.204 ± 10.108 

Ɇɟɞɢʁɚɧɚ 

(mm2) 

ɭɞɟɨ (%) 

1.557 

42.622 

1.220 

47.747 

1.551 

45.069 

1.562 

58.685 

Min (mm2) 

ɭɞɟɨ (%) 

0.601 

18.794 

1.088 

39.293 

0.912 

32.531 

0.850 

44.759 

Max (mm2) 

ɭɞɟɨ (%) 

3.542 

70.166 

2.322 

69.327 

2.139 

74.756 

2.402 

75.933 

ɏɎɊ – ɯɟɩɚɪɢɧɢɡɨɜɚɧɢ 0.9% NaCl ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ; ɏȺɄ – ɯɟɩɚɪɢɧɢɡɢɪɚɧɚ ɚɭɬɨɥɨɝɧɚ ɤɪɜ; 

ɋɁɉ - ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɚ ɩɥɚɡɦɚ; ɏɌɄ – Bretschneider-ɨɜ ɪɚɫɬɜɨɪ (Ʉɭɫɬɨɞɢɨɥ); Area CirkXor – 

ɩɨɜɪɲɢɧɚ ɩɪɟɫɟɤɚ ɰɢɪɤɭɥɚɪɧɨɝ ɩɨɞɫɥɨʁɚ ɦɟɞɢʁɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ 

 

ɉɪɨɫɟɱɧɟ ɜɪɟɞɧɨɫɬɢ ɩɨɜɪɲɢɧɟ (Area) ɫɩɨʂɚɲʃɟɝ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ ɦɢɲɢʄɧɨɝ 

ɩɨɞɫɥɨʁɚ (Area SpLonXor) ɩɨɤɚɡɚɥɟ ɫɭ ɫɥɟɞɟʄɭ ɞɢɫɬɪɢɛɭɰɢʁɭ ɨɞ ɧɚʁɦɚʃɢɯ ɞɨ ɧɚʁɜɟʄɢɯ, ɩɨ 

ɝɪɭɩɚɦɚ: ɪɚɫɬɜɨɪ ɏɌɄ, ɯɟɩɚɪɢɧɢɡɨɜɚɧɚ ɚɭɬɨɥɨɝɧɚ ɤɪɜ (ɏȺɄ), ɫɜɟɠɟ ɫɦɪɡɧɭɬɚ ɩɥɚɡɦɚ 

(ɋɁɉ) ɢ ɧɚ ɤɪɚʁɭ, ɯɟɩɚɪɢɧɢɡɨɜɚɧɢ ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ (ɏɎɊ) (Ɍɚɛɟɥɚ 29). Ɇɟђɭɬɢɦ, 

ɞɢɫɬɪɢɛɭɰɢʁɚ ʃɢɯɨɜɢɯ ɩɪɨɰɟɧɬɭɚɥɧɢɯ ɭɞɟɥɚ (ɭɞɟɨ%) ɭ ɩɨɜɪɲɢɧɢ ɡɢɞɚ ɜɟɥɢɤɢɯ 

ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɩɨɤɚɡɚɨ ʁɟ ɞɪɭɝɚɱɢʁɢ ɜɢɞ ɞɢɫɬɪɢɛɭɰɢʁɟ, ɨɞ ɧɚʁɦɚʃɢɯ ɞɨ ɧɚʁɜɟʄɢɯ 

ɜɪɟɞɧɨɫɬɢ, ɫɥɟɞɟʄɢɦ ɪɟɞɨɦ ɩɨ ɝɪɭɩɚɦɚ: ɯɟɩɚɪɢɧɢɡɨɜɚɧɚ ɚɭɬɨɥɨɝɧɚ ɤɪɜ (ɏȺɄ), 

ɯɟɩɚɪɢɧɢɡɨɜɚɧɢ ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ (ɏɎɊ), ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɚ ɩɥɚɡɦɚ (ɋɁɉ), ɢ ɧɚ 

ɧɚʁɜɟʄɟ, ɭ ɝɪɭɩɢ ɪɚɫɬɜɨɪɚ ɏɌɄ (Ɍɚɛɟɥɚ 29). ɉɪɢɦɟɧɨɦ ɋɬɭɞɟɧɬɨɜɨɝ ɬ-ɬɟɫɬɚ ɡɚ ɧɟɡɚɜɢɫɧɟ 

ɝɪɭɩɟ ɭɬɜɪђɟɧɨ ʁɟ ɞɚ ɧɟ  ɩɨɫɬɨʁɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ  ɪɚɡɥɢɤɚ ɤɨɞ ɩɨɪɟђɟʃɚ ɫɥɟɞɟʄɢɯ 

ɝɪɭɩɚ: ɯɟɩɚɪɢɧɢɡɨɜɚɧɨɝ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ (ɏɎɊ) ɢ ɪɚɫɬɜɨɪɚ ɏɌɄ, ɤɚɨ ɢ ɢɡɦɟђɭ 

ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ (ɋɁɉ) ɢ ɪɚɫɬɜɨɪɚ ɏɌɄ (Ɍɚɛɟɥɚ 30.ɛ). 
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Ɍɚɛɟɥɚ 29. ɉɪɢɤɚɡ ɦɨɪɮɨɦɟɬɪɢʁɫɤɢɯ ɜɪɟɞɧɨɫɬɢ ɩɨɜɪɲɢɧɟ ɫɩɨʂɚɲʃɟɝ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ 

ɦɢɲɢʄɧɨɝ ɩɨɞɫɥɨʁɚ, ɤɚɨ ɢ ʃɢɯɨɜ ɩɪɨɰɟɧɬɭɚɥɧɢ ɭɞɟɨ ɭ ɩɨɜɪɲɢɧɢ ɡɢɞɚ ɜɟɥɢɤɢɯ 

ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɧɚ ɩɨɩɪɟɱɧɨɦ ɩɪɟɫɟɤɭ, ɝɪɭɩɢɫɚɧɢɯ ɩɪɟɦɚ ɩɪɢɦɟɧɢ ɨɞɝɨɜɚɪɚʁɭʄɟɝ 

ɪɚɫɬɜɨɪɚ ɡɚ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɫɤɥɚɞɢɲɬɟʃɟ. 

 Area SpLonXor 

 ɏɎɊ ɏȺɄ ɋɁɉ ɏɌɄ 

X̄ ± SD (mm2) 

ɭɞɟɨ (%) 

1.322 ± 0.943 

30.906 ± 12.927 

0.560 ± 0.321 

20.468 ± 11.340 

0.823 ± 0.686 

22.873 ± 12.668 

0.340 ± 0.084 

13.215 ± 2.751 

Ɇɟɞɢʁɚɧɚ 

(mm2) 

ɭɞɟɨ (%) 

1.145 

32.349 

0.446 

17.688 

0.489 

20.409 

0.352 

13.237 

Min (mm2) 

ɭɞɟɨ (%) 

0.256 

12.500 

0.192 

8.309 

0.239 

6.968 

0.201 

7.977 

Max (mm2) 

ɭɞɟɨ (%) 

3.714 

47.747 

1.292 

45.729 

2.218 

41.741 

0.445 

18.419 

ɏɎɊ – ɯɟɩɚɪɢɧɢɡɨɜɚɧɢ 0.9% NaCl ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ; ɏȺɄ – ɯɟɩɚɪɢɧɢɡɢɪɚɧɚ ɚɭɬɨɥɨɝɧɚ ɤɪɜ; 

ɋɁɉ - ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɚ ɩɥɚɡɦɚ; ɏɌɄ – Bretschneider-ɨɜ ɪɚɫɬɜɨɪ (Ʉɭɫɬɨɞɢɨɥ); Area SpLonXor – 

ɩɨɜɪɲɢɧɚ ɩɪɟɫɟɤɚ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ ɩɨɞɫɥɨʁɚ ɦɟɞɢʁɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ 

 

Ɍɚɛɟɥɚ 30ɚ. ɍɩɨɪɟђɟʃɟ ɋɬɭɞɟɧɬɨɜɢɦ ɬ-ɬɟɫɬɨɦ ɡɚ ɧɟɡɚɜɢɫɧɟ ɝɪɭɩɟ ɡɚ ɦɨɪɮɨɦɟɬɪɢʁɫɤɟ 

ɜɪɟɞɧɨɫɬɢ.   

Ƚɪɭɩɟ ɭ ɨɞɧɨɫɭ 

ɧɚ ɪɚɫɬɜɨɪ 
P 

I ɝɪɭɩɚ II ɝɪɭɩɚ 
Area 

ɥɭɦɟɧ 

Area 

ɰɟɨ 

ɫɭɞ 

AreaIntXor AreaCirXor AreaSpLonXor 

Area 

ɰɟɨ ɡɢɞ 

ɏɎɊ ɏȺɄ 0.05 * 0.33 0.678 0.332 0.270 0.073 

ɏɎɊ ɋɁɉ 0.003 * 
0.050 

* 
0.972 0.534 0.1930 0.310 
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ɏɎɊ ɏɌɄ 0.012 * 
0.011 

* 
0.355 0.731 0.004 * 0.039 * 

ɏȺɄ ɋɁɉ 0.740 0.573 0.672 0.534 0.287 0.326 

ɏȺɄ ɏɌɄ 0.767 0.706 0.680 0.383 0.050 * 0.721 

ɋɁɉ  ɏɌɄ 0.0989 0.284 0.372 0.712 0.040 * 0.181 

ɏɎɊ – ɯɟɩɚɪɢɧɢɡɨɜɚɧɢ 0.9% NaCl ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ; ɏȺɄ – ɯɟɩɚɪɢɧɢɡɢɪɚɧɚ ɚɭɬɨɥɨɝɧɚ ɤɪɜ; 

ɋɁɉ - ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɚ ɩɥɚɡɦɚ; ɏɌɄ – Bretschneider-ɨɜ ɪɚɫɬɜɨɪ (Ʉɭɫɬɨɞɢɨɥ); Area IntXor – 

ɩɨɜɪɲɢɧɚ ɩɪɟɫɟɤɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ, Area CirkXor – ɩɨɜɪɲɢɧɚ ɩɪɟɫɟɤɚ ɰɢɪɤɭɥɚɪɧɨɝ 

ɩɨɞɫɥɨʁɚ ɦɟɞɢʁɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ, Area SpLonXor – ɩɨɜɪɲɢɧɚ ɩɪɟɫɟɤɚ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ ɩɨɞɫɥɨʁɚ 

ɦɟɞɢʁɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ 

Ɍɚɛɟɥɚ 30.ɛ. ɍɩɨɪɟђɟʃɟ ɋɬɭɞɟɧɬɨɜɢɦ ɬ-ɬɟɫɬɨɦ ɡɚ ɧɟɡɚɜɢɫɧɟ ɝɪɭɩɟ ɡɚ ɩɪɨɰɟɧɬɭɚɥɧɟ 

ɜɪɟɞɧɨɫɬɢ.   

Ƚɪɭɩɟ ɭ ɨɞɧɨɫɭ 

ɧɚ ɪɚɫɬɜɨɪ 
P 

I ɝɪɭɩɚ II ɝɪɭɩɚ Area%ɥɭɦɟɧ Area%IntXor Area%CirXor Area%SpLonXor 

ɏɎɊ ɏȺɄ 0.279 0.726 0.186 0.071 

ɏɎɊ ɋɁɉ 0.83 0.532 0.492 0.177 

ɏɎɊ ɏɌɄ 0.191 0.958 0.009 *  0.001 * 

ɏȺɄ ɋɁɉ 0.765 0.806 0.463 0.660 

ɏȺɄ ɏɌɄ 0.960 0.759 0.073 0.065 

ɋɁɉ ɏɌɄ 0.649 0.560 0.019 * 0.030 * 

ɏɎɊ – ɯɟɩɚɪɢɧɢɡɨɜɚɧɢ 0.9% NaCl ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ; ɏȺɄ – ɯɟɩɚɪɢɧɢɡɢɪɚɧɚ ɚɭɬɨɥɨɝɧɚ ɤɪɜ; 

ɋɁɉ - ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɚ ɩɥɚɡɦɚ; ɏɌɄ – Bretschneider-ɨɜ ɪɚɫɬɜɨɪ (Ʉɭɫɬɨɞɢɨɥ); Area%IntXor – 

ɩɨɜɪɲɢɧɚ ɩɪɟɫɟɤɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ, Area%CirkXor – ɩɨɜɪɲɢɧɚ ɩɪɟɫɟɤɚ ɰɢɪɤɭɥɚɪɧɨɝ 

ɩɨɞɫɥɨʁɚ ɦɟɞɢʁɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ, Area%SpLonXor – ɩɨɜɪɲɢɧɚ ɩɪɟɫɟɤɚ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ ɩɨɞɫɥɨʁɚ 

ɦɟɞɢʁɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ 

 

ɉɪɢɦɟɧɨɦ ɋɬɭɞɟɧɬɨɜɨɝ Ɍ ɬɟɫɬɚ ɡɚ ɭɩɨɪɟђɟʃɟ ɧɟɡɚɜɢɫɧɢɯ ɝɪɭɩɚ ɭɬɜɪђɟɧɨ ʁɟ ɞɚ ɧɟ 

ɩɨɫɬɨʁɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɢɡɦɟђɭ ɩɨɜɪɲɢɧɚ ɥɭɦɟɧɚ (Area ɥɭɦɟɧɚ), ɩɨɞɫɥɨʁɚ 

ɬɭɧɢɤɟ ɢɧɬɢɦɟ (AreaIntXor), ɰɢɪɤɭɥɚɪɧɨɝ (AreaCirXor) ɢ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ ɩɨɞɫɥɨʁɚ 
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ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ (AreaSpLonXor) ɩɪɢɥɢɤɨɦ ɦɟђɭɫɨɛɧɨɝ ɩɨɪɟђɟʃɚ ɭ ɫɜɢɦ 

ɢɫɩɢɬɢɜɚɧɢɦ ɫɥɭɱɚʁɟɜɢɦɚ ɭ ɨɞɧɨɫɭ ɧɚ ɩɨɥ ɢɫɩɢɬɚɧɢɤɚ (Ɍɚɛɟɥɚ 31). 

Ɍɚɛɟɥɚ 31. ɍɩɨɪɟђɟʃɟ ɋɬɭɞɟɧɬɨɜɢɦ ɬ-ɬɟɫɬɨɦ ɡɚ ɧɟɡɚɜɢɫɧɟ ɝɪɭɩɟ 

Ƚɪɭɩɟ ɭ ɨɞɧɨɫɭ ɧɚ ɩɨɥ p 

I ɝɪɭɩɚ II ɝɪɭɩɚ Area ɥɭɦɟɧɚ AreaIntXor AreaCirXor AreaSpLonXor 

M ɀ 0.328 0.855 0.486 0.331 

Area ɥɭɦɟɧɚ – ɩɨɜɪɲɢɧɚ ɩɪɟɫɟɤɚ ɥɭɦɟɧɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, Area IntXor – ɩɨɜɪɲɢɧɚ 

ɩɪɟɫɟɤɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ, Area CirkXor – ɩɨɜɪɲɢɧɚ ɩɪɟɫɟɤɚ ɰɢɪɤɭɥɚɪɧɨɝ ɩɨɞɫɥɨʁɚ 

ɦɟɞɢʁɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ, Area SpLonXor – ɩɨɜɪɲɢɧɚ ɩɪɟɫɟɤɚ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ ɩɨɞɫɥɨʁɚ ɦɟɞɢʁɟ 

ɫɚɮɟɧɫɤɟ ɜɟɧɟ 

 

ɉɪɢɦɟɧɨɦ ɋɬɭɞɟɧɬɨɜɨɝ Ɍ ɬɟɫɬɚ ɡɚ ɭɩɨɪɟђɟʃɟ ɧɟɡɚɜɢɫɧɢɯ ɝɪɭɩɚ ɭɬɜɪђɟɧɨ ʁɟ ɞɚ ɧɟ 

ɩɨɫɬɨʁɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɢɡɦɟђɭ ɩɨɜɪɲɢɧɚ ɥɭɦɟɧɚ (Area ɥɭɦɟɧɚ), ɩɨɞɫɥɨʁɚ 

ɬɭɧɢɤɟ ɢɧɬɢɦɟ (Area IntXor), ɰɢɪɤɭɥɚɪɧɨɝ (Area CirkXor) ɢ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ ɩɨɞɫɥɨʁɚ 

ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ (Area SpLonXor) ɩɪɢɥɢɤɨɦ ɦɟђɭɫɨɛɧɨɝ ɩɨɪɟђɟʃɚ ɭ ɫɜɢɦ 

ɢɫɩɢɬɢɜɚɧɢɦ ɫɥɭɱɚʁɟɜɢɦɚ ɭ ɨɞɧɨɫɭ ɧɚ ɩɪɢɫɭɫɬɜɨ ɞɢʁɚɛɟɬɟɫɚ ɬɢɩ 2 ɤɨɞ ɢɫɩɢɬɚɧɢɤɚ 

(Ɍɚɛɟɥɚ 32). 

Ɍɚɛɟɥɚ 32. ɍɩɨɪɟђɟʃɟ ɋɬɭɞɟɧɬɨɜɢɦ ɬ-ɬɟɫɬɨɦ ɡɚ ɧɟɡɚɜɢɫɧɟ ɝɪɭɩɟ.  

Ƚɪɭɩɟ ɭ ɨɞɧɨɫɭ ɧɚ ɞɢʁɚɛɟɬɟɫ p 

I ɝɪɭɩɚ II ɝɪɭɩɚ Area ɥɭɦɟɧɚ AreaIntXor AreaCirXor AreaSpLonXor 

Ⱦɚ ɇɟ 0.535 0.670 0.802 0.474 

Area ɥɭɦɟɧɚ – ɩɨɜɪɲɢɧɚ ɩɪɟɫɟɤɚ ɥɭɦɟɧɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, Area IntXor – ɩɨɜɪɲɢɧɚ 

ɩɪɟɫɟɤɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ, Area CirkXor – ɩɨɜɪɲɢɧɚ ɩɪɟɫɟɤɚ ɰɢɪɤɭɥɚɪɧɨɝ ɩɨɞɫɥɨʁɚ 

ɦɟɞɢʁɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ, Area SpLonXor – ɩɨɜɪɲɢɧɚ ɩɪɟɫɟɤɚ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ ɩɨɞɫɥɨʁɚ ɦɟɞɢʁɟ 

ɫɚɮɟɧɫɤɟ ɜɟɧɟ 

 

Ɉɱɭɜɚʃɟ ɢɧɬɟɝɪɢɬɟɬɚ ɟɧɞɨɬɟɥɚ ɬɭɧɢɤɚ ɢɧɬɢɦɚ ɭɡɨɪɚɤɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, 

ɡɚɛɟɥɟɠɟɧɨ ʁɟ ɩɪɢɫɭɫɬɜɨɦ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɨɝ ɨɛɟɥɟɠɚɜɚʃɚ ɚɧɬɢɝɟɧɚ CD34, ɞɨɤ ʁɟ 

ɞɟɧɭɞɢɪɚɧɨɫɬ ɟɧɞɨɬɟɥɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ, ɟɜɢɞɟɧɬɢɪɚɧɚ ɤɚɨ ɨɞɫɭɫɬɜɨ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɟ 

ɨɛɟɥɟɠɟɧɨɫɬɢ CD34, ɚɥɢ ɲɬɨ ʁɟ ɭʁɟɞɧɨ ɢ ɦɨɪɮɨɥɨɲɤɨ ɨɞɫɭɫɬɜɨ ɟɧɞɨɬɟɥɧɨɝ ɩɨɤɪɨɜɚ. 

Ɇɨɪɮɨɦɟɬɪɢʁɫɤɢ, ɩɪɨɰɟɧɬɭɚɥɧɢ ɨɞɧɨɫ ɩɪɢɫɭɫɬɜɚ ɨɞɧɨɫɧɨ ɨɞɫɭɫɬɜɚ ɟɧɞɨɬɟɥɚ 
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ɟɜɢɞɟɧɬɢɪɚɧ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɢɦ ɨɛɟɥɟɠɚɜɚʃɟɦ ɧɚ CD34, ɩɪɢɤɚɡɚɧ ʁɟ ɭ ɬɚɛɟɥɢ 33. 

ɉɪɢɤɚɡɚɧɟ ɫɭ ɩɪɨɫɟɱɧɟ ɜɪɟɞɧɨɫɬɢ (X̄), ɫɬɚɧɞɚɪɞɧɚ ɞɟɜɢʁɚɰɢʁɚ (SD), ɦɟɞɢʁɚɧɚ 

ɞɢɫɬɪɢɛɭɰɢʁɟ, ɦɢɧɢɦɚɥɧɟ (min) ɢ ɦɚɤɫɢɦɚɥɧɟ (max) ɜɪɟɞɧɨɫɬɢ ɡɚ ɞɨɤɚɡɚɧɭ ɩɪɨɰɟɧɬɭɚɥɧɭ 

ɡɚɫɬɭɩʂɟɧɨɫɬ (CD34ɩɨɡ%) ɢ ɨɞɫɭɫɬɜɚ (CD34ɧɟɝ%) ɩɚɪɚɦɟɬɪɚ ɭ ɩɨɞɫɥɨʁɭ ɬɭɧɢɤɟ ɢɧɬɢɦɟ 

ɫɜɢɯ ɭɡɨɪɚɤɚ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɛɟɡ ɨɛɡɢɪɚ ɧɚ ɝɪɭɩɭ ɢɫɩɢɬɚɧɢɤɚ ɩɨ ɪɚɫɬɜɨɪɭ ɡɚ ɩɪɟɩɚɪɚɰɢʁɭ 

ɢ ɫɤɥɚɞɢɲɬɟʃɟ ɭ ɤɨʁɭ ʁɟ ɢɫɩɢɬɚɧɢɤ ɫɜɪɫɬɚɧ. ɋɪɟɞʃɚ ɜɪɟɞɧɨɫɬ ɨɱɭɜɚɧɨɫɬɢ ɢɧɬɟɝɪɢɬɟɬɚ 

ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ ɢɡɧɨɫɢ 64.73% ɭɡ ɫɬɚɧɞɚɪɞɧɭ ɞɟɜɢʁɚɰɢʁɭ ɨɞ 33.54%. Ɇɟɞɢʁɚɧɚ 

ɞɢɫɬɪɢɛɭɰɢʁɟ ɢɡɧɨɫɢ 80.39%, ɞɨɤ ʁɟ ɦɢɧɢɦɚɥɧɚ ɜɪɟɞɧɨɫɬ 0.00%, ɚ ɦɚɤɫɢɦɚɥɧɚ 98.67%  

(Ɍɚɛɟɥɚ 33). 

Ɍɚɛɟɥɚ 33. ɂɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɢ ɞɨɤɚɡɚɧɚ ɩɪɨɰɟɧɬɭɚɥɧɚ ɡɚɫɬɭɩʂɟɧɨɫɬ CD34 

(CD34ɩɨɡ%) ɭ ɟɧɞɨɬɟɥɭ ɬɭɧɢɤɚ ɢɧɬɢɦɚ ɫɜɢɯ ɭɡɨɪɚɤɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ (n=40). 

 CD34ɩɨɡ(%) CD34ɧɟɝ(%) 

X̄ 64.73 35.27 

SD 33.54 33.54 

Ɇɟɞɢʁɚɧɚ 80.39 19.61 

min 0.00 1.33 

max 98.67 100.00 

 

ɉɪɢɤɚɡɚɧɟ ɫɭ ɩɪɨɫɟɱɧɟ ɜɪɟɞɧɨɫɬɢ (Ɇ 64.8%, ɀ 64.45%), ɫɬɚɧɞɚɪɞɧɚ ɞɟɜɢʁɚɰɢʁɚ 

(Ɇ  33.78%, ɀ 34.70%), ɦɢɧɢɦɚɥɧɟ (Ɇ 2.65%, ɀ 4,25%) ɢ ɦɚɤɫɢɦɚɥɧɟ (Ɇ 98.67%, ɀ 

97.63%) ɜɪɟɞɧɨɫɬɢ ɡɚ ɞɨɤɚɡɚɧɭ ɩɪɨɰɟɧɬɭɚɥɧɭ ɡɚɫɬɭɩʂɟɧɨɫɬ CD34ɩɨɡ% ɩɚɪɚɦɟɬɪɚ ɭ 

ɢɧɬɢɦɚɥɧɨɦ ɫɥɨʁɭ ɫɜɢɯ ɭɡɨɪɚɤɚ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɭ ɨɞɧɨɫɭ ɧɚ ɩɨɥ ɢɫɩɢɬɚɧɢɤɚ. Ɉɞ 40 

ɢɫɩɢɬɚɧɢɤɚ 9 ɢɫɩɢɬɚɧɢɤɚ ʁɟ ɠɟɧɫɤɨɝ ɩɨɥɚ (22.5%), ɚ 31 ɢɫɩɢɬɚɧɢɤ ɦɭɲɤɨɝ (77.5%). ɇɢʁɟ 

ɡɚɛɟɥɟɠɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ CD34ɩɨɡ% ɭ ɨɞɧɨɫɭ ɧɚ ɩɨɥ ɢɫɩɢɬɚɧɢɤɚ (Ɍɚɛɟɥɚ 

33). Ƚɪɚɮɢɱɤɢ ɩɪɢɤɚɡɚɧɟ ɜɪɟɞɧɨɫɬɢ ɩɚɪɚɦɟɬɪɚ CD34ɩɨɡ% ɭ ɨɞɧɨɫɭ ɧɚ ɩɨɥ ɢɫɩɢɬɚɧɢɤɚ 

(Ƚɪɚɮɢɤɨɧ 5). Ƚɪɚɮɢɱɤɢ ɩɪɢɤɚɡɚɧɚ ɩɪɨɰɟɧɬɭɚɥɧɚ ɪɚɫɩɨɞɟɥɚ ɢɫɩɢɬɚɧɢɤɚ ɩɪɟɦɚ ɩɨɥɭ 

(Ƚɪɚɮɢɤɨɧ 6). 
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Ɍɚɛɟɥɚ 34. Ɍɚɛɟɥɚɪɧɢ ɩɪɢɤɚɡ ɫɬɚɬɢɫɬɢɱɤɢɯ ɜɪɟɞɧɨɫɬɢ ɡɚ CD34ɩɨɡ% ɩɨ ɝɪɭɩɚɦɚ ɭ 

ɨɞɧɨɫɭ ɧɚ ɩɨɥ. 

ɉɨɥ N % X̄ SD Min Max 

M 31 77.5 64.80 33.78 2.65 98.67 

ɀ 9 22.5 64.45 34.70 4.25 97.63 

ɋɜɢ 40 100 64.73 33.53 2.96 98.67 

 

Ƚɪɚɮɢɤɨɧ 5. ɩɪɟɞɫɬɚɜʂɚ ɫɪɟɞʃɟ ɜɪɟɞɧɨɫɬɢ CD34ɩɨɡ% ɭ ɨɞɧɨɫɭ ɧɚ ɩɨɥ ɢɫɩɢɬɚɧɢɤɚ. 

64.2

64.3

64.4

64.5

64.6

64.7

64.8

64.9

M Ž Svi

ˁ̬едње ̬̏ед̦о̭т̛ CD34по̚%



80 
 

 

Ƚɪɚɮɢɤɨɧ 6.ɩɪɢɤɚɡɭʁɟ ɩɪɨɰɟɧɬɭɚɥɧɭ ɪɚɫɩɨɞɟɥɭ ɢɫɩɢɬɚɧɢɤɚ ɩɪɟɦɚ ɩɨɥɭ. Ɉɞ ɭɤɭɩɧɨ 40 

ɢɫɩɢɬɚɧɢɤɚ 9 ʁɟ ɠɟɧɫɤɨɝ ɩɨɥɚ, ɚ 31 ɢɫɩɢɬɚɧɢɤ ɦɭɲɤɨɝ. 

 

ɇɟɦɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɟ ɪɚɡɥɢɤɟ ɭ ɩɪɨɰɟɧɬɭ CD34-ɩɨɡɢɬɢɜɧɨɝ ɟɧɞɨɬɟɥɚ ɢɡɦɟђɭ 

ɦɭɲɤɟ (Ɇ) ɢ ɠɟɧɫɤɟ (ɀ) ɩɨɞɝɪɭɩɟ. Ɉɜɚʁ ɫɬɚɜ ɫɟ ɡɚɫɧɢɜɚ ɧɚ p-ɜɪɟɞɧɨɫɬɢ ɨɞ 0.978, ɤɨʁɚ ʁɟ 

ɜɟɨɦɚ ɜɢɫɨɤɚ, ɲɬɨ ɭɤɚɡɭʁɟ ɧɚ ɧɟɞɨɫɬɚɬɚɤ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɟ ɪɚɡɥɢɤɟ ɢɡɦɟђɭ ɩɨɥɨɜɚ ɭ 

ɨɜɨɦ ɤɨɧɬɟɤɫɬɭ. 95% ɢɧɬɟɪɜɚɥ ɤɨɧɮɢɞɟɧɰɢʁɚɥɧɨɫɬɢ ɡɚ ɪɚɡɥɢɤɭ ɭ CD34-ɩɨɡɢɬɢɜɧɨɦ 

ɩɪɨɰɟɧɬɭ ɢɡɦɟђɭ ɩɨɥɨɜɚ (ɞɨʃɚ ɢ ɝɨɪʃɚ ɝɪɚɧɢɰɚ) ɩɨɤɚɡɭʁɟ ɲɢɪɨɤ ɨɩɫɟɝ ɜɪɟɞɧɨɫɬɢ, ɨɞ -

25.69% ɞɨ 26.4%. Ɉɜɨ ɞɨɞɚɬɧɨ ɩɨɬɜɪђɭʁɟ ɞɚ ɧɟɦɚ ʁɚɫɧɟ ɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɟ ɪɚɡɥɢɤɟ 

ɢɡɦɟђɭ ɩɨɥɨɜɚ ɭ ɨɜɨɦ ɩɚɪɚɦɟɬɪɭ, ʁɟɪ ɢɧɬɟɪɜɚɥ ɤɨɧɮɢɞɟɧɬɧɨɫɬɢ ɨɛɭɯɜɚɬɚ ɧɭɥɭ (Ɍɚɛɟɥɚ 

35). 

 

Ɍɚɛɟɥɚ 35. ɍɩɨɪɟђɟʃɟ ɋɬɭɞɟɧɬɨɜɢɦ ɬ-ɬɟɫɬɨɦ ɡɚ ɧɟɡɚɜɢɫɧɟ ɝɪɭɩɟ. ɉɨɪɟђɟʃɟ ɝɪɭɩɚ ɭ 

ɨɞɧɨɫɭ ɧɚ ɩɨɥ.  

CD34ɩɨɡ% ɭ ɨɞɧɨɫɭ ɧɚ ɩɨɥ 95% ɢɧɬɟɪɜɚɥ ɤɨɧɮɢɞɟɧɬɧɨɫɬɢ 

I ɝɪɭɩɚ II ɝɪɭɩɚ p Ⱦɨʃɚ ɝɪɚɧɢɰɚ Ƚɨɪʃɚ ɝɪɚɧɢɰɚ 

M ɀ 0.978 -25.69 26.4 

ɇɟɦɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɟ ɪɚɡɥɢɤɟ ɭ ɜɪɟɞɧɨɫɬɢɦɚ CD34ɩɨɡ% ɢɡɦɟђɭ ɨɜɢɯ ɝɪɭɩɚ. 

ʿ̬о̶е̦ту̌л̦̌ ̬̭̌подел̌ п̬е̥̌ полу
CD34по̚%

M Ž
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ɇɚ Ɍɚɛɟɥɢ 36 ɩɪɢɤɚɡɚɧ ʁɟ ɛɪɨʁ ɢɫɩɢɬɚɧɢɤɚ (23 ɞɢʁɚɛɟɬɢɱɚɪɚ ɢ 17 ɢɫɩɢɬɚɧɢɤɚ ɤɨʁɢ 

ɧɢɫɭ ɨɩɬɟɪɟʄɟɧɢ ɞɢʁɚɛɟɬɟɫɨɦ ɬɢɩ 2), ɩɪɨɫɟɱɧɟ ɜɪɟɞɧɨɫɬɢ (62.4% ȾɆ, 68.34% ɛɟɡ ȾɆ), 

ɫɬɚɧɞɚɪɞɧɚ ɞɟɜɢʁɚɰɢʁɚ (34.59% ȾɆ, 32.73% ɛɟɡ ȾɆ), ɦɢɧɢɦɚɥɧɟ (4.25% ȾɆ, 2.96% ɛɟɡ 

ȾɆ) ɢ ɦɚɤɫɢɦɚɥɧɟ ɜɪɟɞɧɨɫɬɢ ɡɚ ɞɨɤɚɡɚɧɭ ɩɪɨɰɟɧɬɭɚɥɧɭ ɡɚɫɬɭɩʂɟɧɨɫɬ CD34ɩɨɡ% 

ɩɚɪɚɦɟɬɪɚ ɭ ɢɧɬɢɦɚɥɧɨɦ ɫɥɨʁɭ ɫɜɢɯ ɭɡɨɪɚɤɚ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɭ ɨɞɧɨɫɭ ɧɚ ɬɢɩ 2 ɞɢʁɚɛɟɬɟɫ 

ɢɫɩɢɬɚɧɢɤɚ. ɇɢʁɟ ɡɚɛɟɥɟɠɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ CD34ɩɨɡ% (Ɍɚɛɟɥɚ 36) 

Ƚɪɚɮɢɱɤɢ ɩɪɢɤɚɡɚɧɟ ɩɪɨɫɟɱɧɟ ɜɪɟɞɧɨɫɬɢ ɩɪɨɰɟɧɬɭɚɥɧɟ ɡɚɫɬɭɩʂɟɧɨɫɬɢ CD34ɩɨɡ% 

ɩɚɪɚɦɟɬɪɚ ɩɨ ɨɫɧɨɜɢ ɩɪɢɫɭɫɬɜɚ ɞɢʁɚɛɟɬɟɫɚ (Ƚɪɚɮɢɤɨɧ 7). 

 

Ɍɚɛɟɥɚ 36. Ɍɚɛɟɥɚɪɧɢ ɩɪɢɤɚɡ ɫɬɚɬɢɫɬɢɱɤɢɯ ɜɪɟɞɧɨɫɬɢ ɡɚ CD34ɩɨɡ% ɟɧɞɨɬɟɥɚ ɬɭɧɢɤɚ 

ɢɧɬɢɦɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɩɨ ɝɪɭɩɚɦɚ ɭ ɨɞɧɨɫɭ ɧɚ ɞɢʁɚɛɟɬɟɫ 

Ɍɢɩ 2 ȾɆ N % X̄ SD Min Max 

Ⱦɚ 23 57.5 62.04 34.59 4.25 98.50 

ɇɟ 17 42.5 68.34 32.73 2.96 98.67 

ɋɜɢ 40 100 64.73 33.53 2.96 98.67 

 

Ƚɪɚɮɢɤɨɧ 7. ɉɪɨɫɟɱɧɟ ɜɪɟɞɧɨɫɬɢ ɩɪɨɰɟɧɬɭɚɥɧɟ ɡɚɫɬɭɩʂɟɧɨɫɬɢ CD34 ɩɨɡɢɬɢɜɧɨɝ ɟɧɞɨɬɟɥɚ 

(CD34ɩɨɡ%) ɭ ɬɭɧɢɰɢ ɢɧɬɢɦɢ ɩɨ ɨɫɧɨɜɢ ɩɪɢɫɭɫɬɜɚ ɞɢʁɚɛɟɬɟɫɚ. 
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Ɋɟɡɭɥɬɚɬɢ ɩɪɨɰɟɧɬɭɚɥɧɟ ɡɚɫɬɭɩʂɟɧɨɫɬɢ CD34-ɩɨɡɢɬɢɜɧɢɯ ʄɟɥɢʁɚ (CD34 ɩɨɡ%) ɭ 

ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɩɪɢɫɭɫɬɜɚ ɞɢʁɚɛɟɬɟɫɚ ɩɪɢɤɚɡɚɧɢ ɫɭ ɧɚ Ɍɚɛɟɥɢ 37. ɇɟ ɩɨɫɬɨʁɢ ɫɬɚɬɢɫɬɢɱɤɢ 

ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɭ CD34 ɩɨɡ% ɩɚɪɚɦɟɬɪɚ ɭ ɢɧɬɢɦɚɥɧɨɦ ɫɥɨʁɭ ɫɜɢɯ ɭɡɨɪɚɤɚ ɫɚɮɟɧɫɤɢɯ 

ɜɟɧɚ ɢɡɦɟђɭ ɝɪɭɩɟ ɩɚɰɢʁɟɧɚɬɚ ɫɚ ɞɢʁɚɛɟɬɟɫɨɦ ɢ ɨɧɟ ɛɟɡ ɞɢʁɚɛɟɬɟɫɚ (p=0.562). ɂɧɬɟɪɜɚɥ 

ɤɨɧɮɢɞɟɧɰɢʁɚɥɧɨɫɬɢ ɨɞ 95% ɡɚ ɪɚɡɥɢɤɭ ɭ CD34-ɩɨɡɢɬɢɜɧɨɦ ɩɪɨɰɟɧɬɭ ɢɡɦɟђɭ ɝɪɭɩɚ 

ɩɨɤɚɡɭʁɟ ɜɪɟɞɧɨɫɬɢ ɨɞ -28.23% ɞɨ 15.57% (Ɍɚɛɟɥɚ 37). 

 

Ɍɚɛɟɥɚ 37. ɍɩɨɪɟђɟʃɟ ɋɬɭɞɟɧɬɨɜɢɦ ɬ-ɬɟɫɬɨɦ ɩɪɨɰɟɧɬɭɚɥɧɟ ɡɚɫɬɭɩʂɟɧɨɫɬɢ 

ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɢ ɞɟɬɟɤɬɨɜɚɧɟ ɩɨɡɢɬɢɜɧɨɫɬɢ ɟɧɞɨɬɟɥɚ ɧɚ CD34 (CD34ɩɨɡ%) ɡɚ 

ɧɟɡɚɜɢɫɧɟ ɝɪɭɩɟ ɩɨ ɨɫɧɨɜɢ ɩɪɢɫɭɫɬɜɚ ɞɢʁɚɛɟɫɚ. 

CD34ɩɨɡ% ɭ ɨɞɧɨɫɭ ɧɚ ɞɢʁɚɛɟɬɟɫ 95% ɂɧɬɟɪɜɚɥ ɤɨɧɮɢɞɟɧɬɧɨɫɬɢ 

I ɝɪɭɩɚ 
II 

ɝɪɭɩɚ 
p Ⱦɨʃɚ ɝɪɚɧɢɰɚ Ƚɨɪʃɚ ɝɪɚɧɢɰɚ 

Ⱦɚ ɇɟ 0.562 -28.23 15.57 

ɉɪɢɦɟɧɨɦ Ɍ ɬɟɫɬɚ ɡɚ ɧɟɡɚɜɢɫɧɟ ɝɪɭɩɚ ɭɬɜɪђɟɧɨ ʁɟ ɞɚ ɧɟ ɩɨɫɬɨʁɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɭ 

ɫɜɢɦ ɢɫɩɢɬɢɜɚɧɢɦ ɫɥɭɱɚʁɟɜɢɦɚ ɭ ɨɞɧɨɫɭ ɧɚ ɩɪɢɫɭɫɬɜɨ ɬɢɩ 2 ɞɢʁɚɛɟɬɟɫɚ ɤɨɞ ɢɫɩɢɬɚɧɢɤɚ. 

 

ɇɚɜɟɞɟɧɢ ɩɨɞɚɰɢ ɨ ɫɪɟɞʃɨʁ ɜɪɟɞɧɨɫɬɢ ɫɬɟɩɟɧɚ ɞɟɧɭɞɢɪɚɧɨɫɬɢ ɟɧɞɨɬɟɥɚ ɡɚ ɪɚɫɬɜɨɪ 

ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ (CD34ɧɟɝ% = 12.58 ± 31.74), ɚɭɬɨɥɨɝɧɟ ɤɪɜɢ (CD34ɧɟɝ% = 28.03 

± 30.19), ɯɟɩɚɪɢɧɢɡɢɪɚɧɨɝ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ (CD34ɧɟɝ% = 37.69 ± 31.74) ɢ ɪɚɫɬɜɨɪɚ 

ɏɌɄ CD34ɧɟɝ% = 62.78 ± 36.13%), ɧɚɜɟɞɟɧɨ ɨɞ ɧɚʁɦɚʃɟ ɩɪɟɦɚ ɧɚʁɜɟʄɨʁ ɜɪɟɞɧɨɫɬɢ. 

Ɋɚɡɥɢɤɚ ʁɟ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɢɡɦɟђɭ ɪɚɫɬɜɨɪɚ ɯɟɩɚɪɢɧɢɡɢɪɚɧɨɝ ɮɢɡɢɨɥɨɲɤɨɝ 

ɪɚɫɬɜɨɪɚ ɢ ɪɚɫɬɜɨɪɚ ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ (p=0.033), ɯɟɩɚɪɢɧɢɡɨɜɚɧɟ ɚɭɬɨɥɨɝɧɟ ɤɪɜɢ ɢ 

ɪɚɫɬɜɨɪɚ ɏɌɄ (p=0.031) ɢ ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ ɢ Bretschneider-ɨɜɨɝ ɪɚɫɬɜɨɪɚ 

(p=0.001) (Ɍɚɛɟɥɚ 38). 
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Ɍɚɛɟɥɚ 38. ɋɬɟɩɟɧ ɞɟɧɭɞɢɪɚɧɨɫɬɢ ɟɧɞɨɬɟɥɚ ɢɫɤɚɡɚɧ ɩɪɨɰɟɧɬɢɦɚ ɩɪɢɫɭɫɬɜɚ (CD34ɩɨɡ%) 

ɢ ɨɞɫɭɫɬɜɚ (CD34ɧɟɝ%) ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɟ ɪɟɚɤɰɢʁɟ ɧɚ CD34 ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɜɟɥɢɤɢɯ 

ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɩɪɢɤɚɡɚɧɨ ɩɨ ɝɪɭɩɚɦɚ ɢɫɬɪɚɠɢɜɚʃɚ. 

 ɏɎɊ (n=10)  ɏȺɄ (n=10)  ɋɁɉ (n=10) ɏɌɄ (n=10) 

 
CD34ɩɨɡ 

(%) 

CD34ɧɟɝ 

(%) 

CD34ɩɨɡ 

(%) 

CD34ɧɟɝ 

(%) 

CD34ɩɨɡ 

(%) 

CD34ɧɟ

ɝ (%) 

CD34ɩɨɡ 

(%) 

CD34ɧɟɝ 

(%) 

X̄ 

± 

SD 

62.31 

± 

31.74 

 

37.69 

± 

31.74 

# 

71.97 

± 

30.19 

 

28.03 

± 

30.19 

* 

87.42 

± 

13.11 

 

12.58 

± 

13.11 

#,$ 

37.22 

± 

36.13 

 

62.78 

± 

36.13 

*,$ 

Ɇɟɞɢʁɚ

ɧɚ 
65.58 34.42 82.69 17.32 92.90 7.10 26.76 73.24 

min 2.96 3.67 16.44 2.37 61.34 1.33 0.00 6.19 

max 96.33 97.04 97.63 83.56 98.67 38.66 93.81 100.00 

* ɜɪɟɞɧɨɫɬ p=0.031 ɡɚ ɯɟɩɚɪɢɧɢɡɢɪɚɧɭ ɚɭɬɨɥɨɝɧɭ ɤɪɜ (ɏȺɄ) ɢ ɪɚɫɬɜɨɪ ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ 

(ɋɁɉ); # ɜɪɟɞɧɨɫɬ p=0.033 ɡɚ ɯɟɩɚɪɢɧɢɡɢɪɚɧɢ 0.9% ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ (ɏɎɊ) ɢ ɪɚɫɬɜɨɪ ɏɌɄ ; 

$ ɜɪɟɞɧɨɫɬ ɡɚ p =0.001 ɡɚ ɏɌɄ ɪɚɫɬɜɨɪ ɢ ɪɚɫɬɜɨɪ ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ (ɋɁɉ) 

 

ɇɚ ɬɚɛɟɥɢ 39 je ɩɪɢɤɚɡɚɧ ɛɪɨʁ ɢɫɩɢɬɚɧɢɤɚ ɩɨ ɝɪɭɩɚɦɚ ɢ ɜɪɟɞɧɨɫɬɢ ɩɪɨɫɟɱɧɟ 

ɜɪɟɞɧɨɫɬɢ, ɫɬɚɧɞɚɪɞɧɚ ɞɟɜɢʁɚɰɢʁɚ, ɦɢɧɢɦɚɥɧɟ ɢ ɦɚɤɫɢɦɚɥɧɟ ɜɪɟɞɧɨɫɬɢ ɡɚ ɢɫɩɢɬɢɜɚɧɢ 

ɩɚɪɚɦɟɬɚɪ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɟ ɪɟɚɤɰɢʁɟ ɧɚ CD34 ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ 

ɜɟɧɚ CD34ɩɨɡ% ɩɨ ɝɪɭɩɚɦɚ ɢɫɩɢɬɚɧɢɤɚ ɭ ɨɞɧɨɫɭ ɧɚ ʁɟɞɚɧ ɨɞ ɱɟɬɢɪɢ ɤɨɪɢɲʄɟɧɚ ɪɚɫɬɜɨɪɚ 

ɩɪɟɞɫɬɚɜʂɟɧɢɯ ɩɨ ɪɟɞɨɫɥɟɞɭ ɨɱɭɜɚɧɨɫɬɢ: Ɋɚɫɬɜɨɪ ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ (ɋɁɉ) (ɫɪɟɞʃɚ 

ɜɪɟɞɧɨɫɬ 81.41% ɫɚ ɫɬɚɧɞɚɪɞɧɨɦ ɞɟɜɢʁɚɰɢʁɨɦ ɨɞ 13.11%, ɦɢɧɢɦɚɥɧɨɦ ɜɪɟɞɧɨɲʄɭ ɨɞ 

61.34% ɢ ɦɚɤɫɢɦɚɥɧɨɦ ɜɪɟɞɧɨɲʄɭ ɨɞ 98.67%); ɏɟɩɚɪɢɧɢɡɢɪɚɧɚ ɚɭɬɨɥɨɝɧɚ ɤɪɜ (ɏȺɄ) 

(ɫɪɟɞʃɚ ɜɪɟɞɧɨɫɬ 71.97% ɫɚ ɫɬɚɧɞɚɪɞɧɨɦ ɞɟɜɢʁɚɰɢʁɨɦ ɨɞ 30.19%, ɦɢɧɢɦɚɥɧɨɦ 

ɜɪɟɞɧɨɲʄɭ ɨɞ 16.44% ɢ ɦɚɤɫɢɦɚɥɧɨɦ ɜɪɟɞɧɨɲʄɭ ɨɞ 76.63%); ɏɟɩɚɪɢɧɢɡɢɪɚɧɢ ɪɚɫɬɜɨɪ 

0.9% NaCl (ɏɎɊ) (ɫɪɟɞʃɚ ɜɪɟɞɧɨɫɬ 62.31% ɫɚ ɫɬɚɧɞɚɪɞɧɨɦ ɞɟɜɢʁɚɰɢʁɨɦ ɨɞ 31.74%, 

ɦɢɧɢɦɚɥɧɨɦ ɜɪɟɞɧɨɲʄɭ ɨɞ 2.96% ɢ ɦɚɤɫɢɦɚɥɧɨɦ ɜɪɟɞɧɨɲʄɭ ɨɞ 96.33%); Ɋɚɫɬɜɨɪɚ ɏɌɄ 

(ɫɪɟɞʃɚ ɜɪɟɞɧɨɫɬ 37.21% ɫɚ ɫɬɚɧɞɚɪɞɧɨɦ ɞɟɜɢʁɚɰɢʁɨɦ ɨɞ 34.41%, ɦɢɧɢɦɚɥɧɨɦ 
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ɜɪɟɞɧɨɲʄɭ ɨɞ 4.25% ɢ ɦɚɤɫɢɦɚɥɧɨɦ ɜɪɟɞɧɨɲʄɭ ɨɞ 93.81%) (Ɍɚɛɟɥɚ 38). Ƚɪɚɮɢɱɤɢ ɫɭ 

ɩɪɢɤɚɡɚɧɟ ɫɪɟɞʃɟ ɜɪɟɞɧɨɫɬɢ ɩɚɪɚɦɟɬɪɚ CD34ɩɨɡ% ɭ ɨɞɧɨɫɭ ɧɚ ɤɨɪɢɲʄɟɧɢ ɪɚɫɬɜɨɪ 

(Ƚɪɚɮɢɤɨɧ 8). 

 

Ɍɚɛɟɥɚ 39. Ɍɚɛɟɥɚɪɧɢ ɩɪɢɤɚɡ ɫɬɚɬɢɫɬɢɱɤɢɯ ɜɪɟɞɧɨɫɬɢ ɡɚ CD34ɩɨɡ% ɩɨ ɝɪɭɩɚɦɚ ɭ ɨɞɧɨɫɭ 

ɧɚ ɪɚɫɬɜɨɪ 

Ɋɚɫɬɜɨɪ N X̄ SD Min Max 

ɏɟɩɚɪɢɧɢɡɢɪɚɧɢ 

ɪɚɫɬɜɨɪ 0.9% 

NaCl (ɏɎɊ) 

10 62.31 31.74 2.96 96.33 

ɏɟɩɚɪɢɧɢɡɢɪɚɧɚ 

ɚɭɬɨɥɨɝɧɚ ɤɪɜ 

(ɏȺɄ) 

10 71.97 30.19 16.44 97.63 

ɋɜɟɠɟ 

ɡɚɦɪɡɧɭɬɚ 

ɩɥɚɡɦɚ (ɋɁɉ) 

10 87.41 13.11 61.34 98.67 

Ɋɚɫɬɜɨɪ ɏɌɄ 10 37.21 34.41 4.25 93.81 

ɋɜɢ 40 64.73 33.53 2.96 98.67 

ɏɎɊ – ɯɟɩɚɪɢɧɢɡɨɜɚɧɢ 0.9% NaCl ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ; ɏȺɄ – ɯɟɩɚɪɢɧɢɡɢɪɚɧɚ ɚɭɬɨɥɨɝɧɚ ɤɪɜ; 

ɋɁɉ - ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɚ ɩɥɚɡɦɚ; ɏɌɄ – Bretschneider-ɨɜ ɪɚɫɬɜɨɪ (Ʉɭɫɬɨɞɢɨɥ); 

Ƚɪɚɮɢɤɨɧ 8. Ƚɪɚɮɢɱɤɢ ɩɪɢɤɚɡ ɫɪɟɞʃɢɯ ɜɪɟɞɧɨɫɬɢ CD34 ɩɨɡ% ɩɨ ɝɪɭɩɚɦɚ ɭ ɨɞɧɨɫɭ ɧɚ 

ɤɨɪɢɲʄɟɧɢ ɪɚɫɬɜɨɪ. ɋɜɚɤɚ ɨɞ ɝɪɭɩɚ ɢɦɚ ɢɫɬɢ ɛɪɨʁ ɭɡɨɪɚɤɚ. 
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ɋɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ, ɩɨ ɩɢɬɚʃɭ ɦɟɪɟɧɨɝ ɩɚɪɚɦɟɬɪɚ CD34ɩɨɡ% ɤɨʁɢ 

ɩɨɤɚɡɭʁɟ ɩɪɨɰɟɧɬɭɚɥɧɭ ɡɚɫɬɭɩʂɟɧɨɫɬ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɢ CD34 ɩɨɡɢɬɢɜɧɨɝ ɟɧɞɨɬɟɥɚ ɭ 

ɢɧɬɢɦɚɥɧɨɦ ɫɥɨʁɭ, ɡɚɛɟɥɟɠɟɧɚ ʁɟ ɢɡɦɟђɭ ɝɪɭɩɚ ɭɡɨɪɚɤɚ ɧɚ ɱɢʁɢɦ ɬɤɢɜɧɢɦ ɭɡɨɪɰɢɦɚ ɫɭ 

ɤɨɪɢɲʄɟɧɢ ɪɚɫɬɜɨɪɢ: ɯɟɩɚɪɢɧɢɡɢɪɚɧɨɝ 0.9% NaCl (ɏɎɊ) ɢ ɪɚɫɬɜɨɪɚ ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ 

ɩɥɚɡɦɟ (ɋɁɉ) (p=0.33); ɯɟɩɚɪɢɧɢɡɨɜɚɧɟ ɚɭɬɨɥɨɝɧɟ ɤɪɜɢ (ɏȺɄ) ɢ ɪɚɫɬɜɨɪɚ ɏɌɄ (p = 0.31); 

ɪɚɫɬɜɨɪɚ ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ (ɋɁɉ) ɢ ɪɚɫɬɜɨɪɚ ɏɌɄ (p = 0.001) (Ɍɚɛɟɥɚ 40). 

 

Ɍɚɛɟɥɚ 40. Ɋɟɡɭɥɬɚɬɢ ɋɬɭɞɟɧɬɨɜɨɝ ɬ-ɬɟɫɬɚ ɡɚ ɧɟɡɚɜɢɫɧɟ ɝɪɭɩɟ – ɩɨɪɟђɟʃɟ ɝɪɭɩɚ ɜɟɥɢɤɢɯ 

ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɤɥɚɫɢɮɢɤɨɜɚɧɢɯ ɩɪɟɦɚ ɩɪɢɦɟʃɟɧɨɦ ɪɚɫɬɜɨɪɭ ɡɚ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ 

ɫɤɥɚɞɢɲɬɟʃɟ, ɧɚ ɨɫɧɨɜɭ ɩɪɨɰɟɧɬɭɚɥɧɟ ɩɨɡɢɬɢɜɧɨɫɬɢ ɟɧɞɨɬɟɥɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɧɚ ɚɧɬɢɝɟɧ 

CD34 (CD34ɩɨɡ%).  

CD34ɩɨɡ% ɭ ɨɞɧɨɫɭ ɧɚ ɪɚɫɬɜɨɪ 95% ɂɧɬɟɪɜɚɥ ɤɨɧɮɢɞɟɧɬɧɨɫɬɢ 

I ɝɪɭɩɚ II ɝɪɭɩɚ       p Ⱦɨʃɚ ɝɪɚɧɢɰɚ Ƚɨɪʃɚ ɝɪɚɧɢɰɚ 

ɏɎɊ ɏȺɄ 0.494 -38.77 19.44 

ɏɎɊ ɋɁɉ 0.033    * -47.92 -2.29 

ɏɎɊ ɏɌɄ 0.116 -6.86 57.05 

ɏȺɄ ɋɁɉ 0.155 -37.31 6.42 

ɏȺɄ ɏɌɄ 0.031    * 3.47 66.04 

ɋɁɉ ɏɌɄ 0.001    * 24.66 75.73 

ɏɎɊ – ɯɟɩɚɪɢɧɢɡɨɜɚɧɢ 0.9% NaCl ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ; ɏȺɄ – ɯɟɩɚɪɢɧɢɡɢɪɚɧɚ ɚɭɬɨɥɨɝɧɚ ɤɪɜ; 

ɋɁɉ - ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɚ ɩɥɚɡɦɚ; ɏɌɄ – Bretschneider-ɨɜ ɪɚɫɬɜɨɪ (Ʉɭɫɬɨɞɢɨɥ); ɭ ɫɥɭɱɚʁɟɜɢɦɚ 

ɨɡɧɚɱɟɧɢɦ ɡɜɟɡɞɢɰɨɦ ɩɨɫɬɨʁɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɟ ɢɡɦɟђɭ ɩɨɫɦɚɬɪɚɧɢɯ ɝɪɭɩɚ. 

ɂɧɬɟɪɜɚɥ ɤɨɧɮɢɞɟɧɬɧɨɫɬɢ ɡɚ ɪɚɡɥɢɤɭ ɤɨɞ ɩɨɪɟђɟʃɚ ɝɪɭɩɚ ɡɚ CD34ɩɨɡ% ɡɚ 95% 

ɤɨɧɮɢɞɟɧɬɧɨɫɬɢ 

ɉɪɨɰɟɧɚ ɡɚɜɢɫɧɨɫɬɢ ɞɟɧɭɞɚɰɢʁɟ ɟɧɞɨɬɟɥɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, 

ɨɞ ɩɪɢɫɭɫɬɜɚ ɮɢɛɪɨɩɥɚɡɢʁɟ ɩɨ ɝɪɭɩɚɦɚ ɩɪɢɦɟʃɟɧɢɯ ɪɚɫɬɜɨɪɚ ɡɚ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ 

ɫɤɥɚɞɢɲɬɟʃɟ ɜɟɧɫɤɢɯ ɤɨɧɞɭɢɬɚ, ɢɡɪɚɠɟɧɚ ɭ ɩɪɨɰɟɧɬɢɦɚ, ɩɨɤɚɡɚɥɚ ʁɟ ɧɚʁɦɚʃɭ ɩɪɨɫɟɱɧɭ 

ɜɪɟɞɧɨɫɬ ɞɟɧɭɞɚɰɢʁɟ ɤɨɞ ɝɪɭɩɟ ɫɚ ɪɚɫɬɜɨɪɨɦ ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ (ɋɁɉ) (15.134 ± 

14.570), ɚ ɧɚʁɜɟʄɚ ɤɨɞ ɝɪɭɩɟ ɱɢʁɭ ɫɭ ɭɡɨɪɰɢ ɫɤɥɚɞɢɲɬɟɧɢ ɭ ɏɌɄ ɪɚɫɬɜɨɪɭ (58.794 ± 41.145) 

(Ɍɚɛɟɥɚ 41). Ɍɚɤɨђɟ, ɭ ɝɪɭɩɚɦɚ ɏɎɊ, ɏȺɄ ɢ ɋɁɉ ɩɪɢɦɟʄɟɧ ʁɟ ɜɢɲɢ ɩɪɨɰɟɧɚɬ ɞɟɧɭɞɚɰɢʁɟ 
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ɭ ɩɨɞɝɪɭɩɚɦɚ ɫɚ ɮɢɛɪɨɩɥɚɫɬɢɱɧɨ ɢɡɦɟʃɟɧɨɦ ɬɭɧɢɤɨɦ ɢɧɬɢɦɨɦ, ɦɟђɭɬɢɦ,  ɧɢʁɟ ɭɬɜɪђɟɧɚ 

ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɭɧɭɬɚɪɝɪɭɩɧɚ ɪɚɡɥɢɤɚ (p<0.05). 

Ɍɚɛɟɥɚ 41. ɉɪɢɤɚɡ ɩɪɨɰɟɧɬɭɚɥɧɟ ɞɟɧɭɞɚɰɢʁɟ ɟɧɞɨɬɟɥɚ ɢɧɬɢɦɟ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, 

ɱɢʁɢ ɫɬɟɩɟɧ ʁɟ ɭɬɜɪђɢɜɚɧ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɢɦ ɨɛɟɥɟɠɚɜɚʃɟɦ ɧɚ CD34 (CD34̦е̐%), ɚ 

ɩɪɟɦɚ ɝɪɭɩɚɦɚ ɢɫɬɪɚɠɢɜɚʃɚ ɢ ɩɪɢɫɭɫɬɜɚ ɮɢɛɪɨɩɥɚɡɢʁɟ (n=40). 

CD34ɧɟɝ% 

ɦɨɪɮɨɥɨɝɢʁɚ 

ɬɭɧɢɤɟ 

ɢɧɬɢɦɟ 

X̄ ± SD 

(%) 

Med 

(%) 

Min 

(%) 

Max 

(%) 

ɏɎɊ 

n 25.162 ± 26.879 13.290 4.380 69.350 

f 50.216 ± 33.949 55.510 3.670 97.040 

ɏȺɄ 

n 15.748 ± 13.683 10.590 2.370 37.660 

f 40.308 ± 38.559 19.500 2.840 83.560 

ɋɁɉ 

n 10.034 ± 12.582 1.960 1.330 29.730 

f 15.134 ± 14.570 7.590 3.090 38.660 

ɏɌɄ 

n 66.770 ± 34.707 82.940 11.680 93.150 

f 58.794 ± 41.145 63.540 6.190 100.000 

ɏɎɊ - ɝɪɭɩɚ ɬɪɟɬɢɬɚɧɚ ɯɟɩɚɪɢɧɢɡɨɜɚɧɢɦ ɮɢɡɢɨɥɨɲɤɢɦ ɪɚɫɬɜɨɪɨɦ; ɏȺɄ - ɝɪɭɩɚ ɬɪɟɬɢɪɚɧɚ 

ɯɟɩɚɪɢɧɢɡɨɜɚɧɨɦ ɤɪɜʂɭ; ɋɁɉ - ɝɪɭɩɚ ɬɪɟɬɢɪɚɧɚ ɤɪɜɧɨɦ ɩɥɚɡɦɨɦ; ɏɌɄ - ɝɪɭɩɚ ɬɪɟɬɢɪɚɧɚ 

ɪɚɫɬɜɨɪɨɦ Bretschneider-ɨɜɢɦ ɪɚɫɬɜɨɪɨɦ (Ʉɭɫɬɨɞɢɨɥɨɦ); n – ɨɞɫɭɫɬɜɨ ɮɢɛɪɨɩɥɚɡɢʁɟ ɬɭɧɢɤɟ 

ɢɧɬɢɦɟ; f – ɩɪɢɫɭɫɬɜɨ ɮɢɛɪɨɩɥɚɡɢʁɟ ɬɭɧɢɤɟ ɢɧɬɢɦɟ.  
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ɂɋɉɂɌɂȼȺЊȿ ɄɈɊȿɅȺɐɂЈȺ ɂɁɆȿЂɍ ɄɅɂɇɂɑɄɂɏ ɂ 

ɆɈɊɎɈɆȿɌɊɂЈɋɄɂɏ ɉȺɊȺɆȿɌȺɊȺ 

ɍɩɨɬɪɟɛɨɦ ɉɢɪɫɨɧɨɜɟ ɤɨɪɟɥɚɬɢɜɧɟ ɫɬɚɬɢɫɬɢɱɤɟ ɦɟɬɨɞɟ ɧɢʁɟ ɧɚђɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ 

ɡɧɚɱɚʁɧɚ ɤɨɪɟɥɚɰɢʁɚ ɢɡɦɟђɭ ɜɪɟɞɧɨɫɬɢ CD34ɩɨɡ% ɢ ɩɚɪɚɦɟɬɚɪɚ: TnI6h, TnI18h, TnI42h, 

CK6h, CK18h, CK42h, CKMB6h, CKMB18h, CKMB42h (Ɍɚɛɟɥɚ). Ɍɚɤɨђɟ, ɧɟ ɩɨɫɬɨʁɢ 

ɤɨɪɟɥɚɰɢʁɚ ɢɡɦɟђɭ CD34ɩɨɡ% ɢ ɫɬɚɪɨɫɬɢ ɩɚɰɢʁɟɧɚɬɚ, ɤɚɨ ɧɢ ɢɡɦɟђɭ CD34ɩɨɡ% ɢ ɜɪɟɦɟɧɚ 

ɟɤɫɩɨɡɢɰɢʁɟ (ɧɢʁɟ ɩɪɢɤɚɡɚɧɨ). ɂɚɤɨ ɧɟ ɩɨɫɬɨʁɢ ɤɨɪɟɥɚɰɢʁɚ ɢɡɦɟђɭ ɜɪɟɞɧɨɫɬɢ CD34ɩɨɡ% 

ɢ ɨɫɬɚɥɢɯ ɧɚɜɟɞɟɧɢɯ ɩɚɪɚɦɟɬɚɪɚ, ɲɬɨ ʁɟ ɢ ɨɱɟɤɢɜɚɧɨ, ɩɨɫɬɨʁɢ ɫɬɚɬɢɫɬɢɱɤɢ ɜɟɨɦɚ ɜɢɫɨɤɚ 

ɤɨɪɟɥɚɰɢʁɚ, ɩɪɢ ʃɢɯɨɜɨɦ ɦɟђɭɫɨɛɧɨɦ ɤɨɪɟɥɚɬɢɜɧɨɦ ɭɩɨɪɟђɟʃɭ (Ɍɚɛɟɥɚ 42). 

 

Ɍɚɛɟɥɚ 42. ɉɢɪɫɨɧɨɜɚ ɤɨɪɟɥɚɰɢʁɚ ɢɡɦɟђɭ ɜɪɟɞɧɨɫɬɢ ɩɚɪɚɦɟɬɚɪɚ CD34ɩɨɡ%, TnI6h, 

TnI18h, TnI24h, CK6h, CK18h, CK42h, CKMB6h, CKMB18h ɢ CKMB42h 

 CD34по̚ 

% 

TnI 

6h 

Tnl 

I8h 

TnI 

42h 

CK 

6h 

CK 

18h 

CK 

42h 

CKMB 

6h 

CKMB 

18h 

TnI6h r -0.268         

P 0.095         

TnI18h r 0.087 0.884*        

P 0.596 0.000        

TnI42h r -0.008 0.716* 0.936*       

P 0.960 0.000 0.000       

CK6h r 0.14 0.543* 0.652* 0.727*      

P 0.930 0.000 0.000 0.000      

CK18h r 0.159 0.391* 0.384* 0.349* 0.530*     

P 0.328 0.013 0.014 0.027 0.000     

CK42h r 0.043 0.475* 0.370* 0.257 0.415* 0.893*    

P 0.792 0.002 0.019 0.109 0.008 0.000    

CKMB6h r 0.033 0.665* 0.796* 0.862* 0.774* 0.547* 0.446*   

P 0.841 0.000 0.000 0.000 0.000 0.000 0.004   
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CKMB18h r 0.172 0.635* 0.741* 0.709* 0.619* 0.791* 0.680* 0.805*  

P 0.288 0.000 0.000 0.000 0.000 0.000 0.000 0.000  

CKMB42h r 0.072 0.505* 0.526* 0.520* 0.648* 0.835* 0.835* 0.705* 0.802* 

P 0.660 0.001 0.000 0.001 0.000 0.000 0.000 0.000 0.000 

TnI - ɬɪɨɩɨɧɢɧ; CK - ɤɪɟɚɬɢɧ ɤɢɧɚɡɚ; CKMB - ɤɪɟɚɬɢɧ ɤɢɧɚɡɚ МВ (muscle brain) 

* - ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɤɨɪɟɥɚɰɢʁɚ (p<0.05) 

 ɍɩɨɬɪɟɛɨɦ ɉɢɪɫɨɧɨɜɨɝ ɬɟɫɬɚ ɫɬɚɬɢɫɬɢɱɤɟ ɤɨɪɟɥɚɰɢʁɟ, ɡɚɛɟɥɟɠɟɧɚ ʁɟ ɫɬɚɬɢɫɬɢɱɤɢ 

ɡɧɚɱɚʁɧɚ ɧɟɝɚɬɢɜɧɚ ɤɨɪɟɥɚɰɢʁɚ ɢɡɦɟђɭ ɜɪɟɞɧɨɫɬɢ ɩɪɨɰɟɧɬɭɚɥɧɨɝ ɭɞɟɥɚ ɩɨɜɪɲɢɧɚ ɬɭɧɢɤɚ 

ɢɧɬɢɦɚ (Area%IntXor), ɫɚ ɩɪɨɰɟɧɬɭɚɥɧɢɦ ɭɞɟɥɨɦ ɩɨɜɪɲɢɧɚ ɰɢɪɤɭɥɚɪɧɨɝ ɩɨɞɫɥɨʁɚ 

(Area%CirXor) ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɬɚɤɨђɟ ɢ ɢɡɦɟђɭ ɜɪɟɞɧɨɫɬɢ ɩɪɨɰɟɧɬɭɚɥɧɨɝ ɭɞɟɥɚ 

ɩɨɜɪɲɢɧɚ ɫɩɨʂɚɲʃɟɝ ɭɡɞɭɠɧɨɝ ɦɢɲɢʄɧɨɝ ɩɨɞɫɥɨʁɚ (Area%SpLonXor) ɫɚ ɜɪɟɞɧɨɫɬɢɦɚ 

ɩɪɨɰɟɧɬɚɥɧɢɦ ɭɞɟɥɨɦ ɩɨɜɪɲɢɧɚ ɰɢɪɤɭɥɚɪɧɨɝ ɩɨɞɫɥɨʁɚ ɬɭɧɢɤɟ ɦɟɞɢʁɟ (Area%CirXor) ɭ ɭ 

ɭɤɭɩɧɨʁ ɩɨɜɪɲɢɧɢ ɡɢɞɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ (Ɍɚɛɟɥɚ 43, Ƚɪɚɮɢɤɨɧɢ 9 ɢ 10). Ɉɜɚɤɚɜ 

ɨɞɧɨɫ ɢɡɦɟђɭ ɫɩɨɦɟɧɭɬɢɯ ɩɚɪɚɦɟɬɚɪɚ, ɝɨɜɨɪɢ ɭ ɩɪɢɥɨɝ ɡɚɤɨɧɢɬɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢʁɟ 

ɫɬɪɭɤɬɭɪɟ ɡɢɞɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɩɪɢ ɤɨʁɨʁ, ɤɪɭɩɧɢʁɚ ɤɨɧɫɬɢɬɭɰɢʁɚ ɛɢɥɨ ɤɨʁɟ ɨɞ 

ɫɩɨɦɟɧɭɬɢɯ ɤɨɦɩɨɧɟɧɬɢ, ɭ ɭɤɭɩɧɨɦ ɫɚɫɬɚɜɭ ɡɢɞɚ ɜɟɧɟ ʁɟ ɭ ɤɨɦɛɢɧɚɰɢʁɢ ɫɚ ɦɚʃɨɦ 

ɤɨɧɫɬɢɬɭɰɢʁɨɦ ɞɪɭɝɟ ɞɜɟ ɤɨɦɩɨɧɟɧɬɟ. ɋɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɤɨɪɟɥɚɰɢʁɚ ɧɢʁɟ ɡɚɛɟɥɟɠɟɧɚ 

ɢɡɦɟђɭ ɩɪɨɰɟɧɬɭɚɥɧɟ ɡɚɫɬɭɩʂɟɧɨɫɬɢ CD34 ɩɨɡɢɬɢɜɧɨɫɬɢ ɭ ɟɧɞɨɬɟɥɭ ɬɭɧɢɤɚ ɢɧɬɢɦɚ 

(CD34ɩɨɡ%) ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɢ ɩɨɜɪɲɧɟ ʃɢɯɨɜɢɯ ɥɭɦɟɧɚ (Area lum) ɩɪɟɦɚ 

ɜɪɟɞɧɨɫɬɢɦɚ ɩɨɜɪɲɢɧɚ ɞɟɥɨɜɚ ɡɢɞɚ ɨɜɢɯ ɜɟɧɚ. 
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Ɍɚɛɟɥɚ 43. Ɂɧɚɱɚʁɧɨɫɬɢ (p) ɉɢɪɫɨɧɨɜɟ ɫɬɚɬɢɫɬɢɱɤɟ ɤɨɪɟɥɚɰɢʁɟ ɢɡɦɟђɭ ɜɪɟɞɧɨɫɬɢ ɩɪɨɰɟɧɬɭɚɥɧɨɝ 

ɭɞɟɥɚ ɩɨɜɪɲɢɧɚ (Area%) ɥɭɦɟɧɚ (ɭ ɭɤɭɩɧɨʁ ɩɨɜɪɲɢɧɢ ɜɟɧɫɤɨɝ ɫɭɞɚ), ɩɪɨɰɟɧɬɭɚɥɧɨɝ ɭɞɟɥɚ 

ɩɨɜɪɲɢɧɟ ɬɭɧɢɤɟ ɢɧɬɢɦɟ (Area%IntXor), ɩɪɨɰɟɧɬɭɚɥɧɨɝ ɭɞɟɥɚ ɩɨɜɪɲɢɧɟ ɰɢɪɤɭɥɚɪɧɨɝ ɩɨɞɫɥɨʁɚ 

ɬɭɧɢɤɟ ɦɟɞɢʁɟ (Area%CirXor), ɩɪɨɰɟɧɬɭɚɥɧɨɝ ɭɞɟɥɚ ɩɨɜɪɲɢɧɟ ɫɩɨʂɚɲʃɟɝ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ 

ɦɢɲɢʄɧɨɝ ɩɨɞɫɥɨʁɚ (Area%SpLonXor) ɭ ɭɤɭɩɧɨʁ ɩɨɜɪɲɢɧɢ ɡɢɞɚ ɜɟɧɟ ɢ ɩɪɨɰɟɧɬɭɚɥɧɟ 

ɡɚɫɬɭɩʂɟɧɨɫɬɢ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɢ CD34 ɩɨɡɢɬɢɜɧɨɝ (CD34ɩɨɡ%) ɟɧɞɨɬɟɥɚ, ɜɟɥɢɤɢɯ 

ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ. 

 CD34ɩɨɡ% Area%%lum Area%IntXor Area%CirXor 

Area%lum 

r -0.138    

P 0.395    

Area%IntXor 

r -0.200 -0.091   

P 0.216 0.575   

Area%CirXor 

r -0.005 0.168 -0.566  *  

P 0.974 0.301 0.000  

Area%SpLonXor 

r 0.209 -0.095 -0.381  * -0.546 * 

P 0.195 0.558 0.015 0.000 

*- ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɉɢɪɫɨɧɨɜɚ ɤɨɪɟɥɚɰɢʁɚ 
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Ƚɪɚɮɢɤɨɧ 9. Ƚɪɚɮɢɱɤɢ ɩɪɢɤɚɡ ɡɚɜɢɫɧɨɫɬɢ ɢɡɦɟђɭ ɦɨɪɮɨɥɨɲɤɢɯ ɩɚɪɚɦɟɬɚɪɚ 

Area%IntXor ɢ Area%CirXor. 

 

Ƚɪɚɮɢɤɨɧ 10. Ƚɪɚɮɢɱɤɢ ɩɪɢɤɚɡ ɡɚɜɢɫɧɨɫɬɢ ɢɡɦɟђɭ ɦɨɪɮɨɥɨɲɤɢɯ ɩɚɪɚɦɟɬɚɪɚ 

Area%CirXor ɢ Area%SpLonXor. 
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Ⱦɢɫɤɭɫɢʁɚ 

 

Ɉ ɏɂɊɍɊɒɄɈɆ ɉɈɋɌɍɉɄɍ ɂ ɄɅɂɇɂɑɄɂɆ ɉȺɊȺɆȿɌɊɂɆȺ 

ȼɟɥɢɤɚ ɫɚɮɟɧɫɤɚ ɜɟɧɚ ɫɟ ɤɚɨ ɝɪɚɮɬ ɤɨɪɢɫɬɢ ɭ ɤɚɪɞɢɨɯɢɪɭɪɝɢʁɢ ɜɢɲɟ ɨɞ 50 ɝɨɞɢɧɚ 

(89). Ɇɟђɭɬɢɦ, ɨɩɟɪɚɬɢɜɧɚ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɚ ɦɢɨɤɚɪɞɚ ɢɡɜɨђɟʃɟɦ ɚɨɪɬɨ-ɤɨɪɨɧɚɪɧɢɯ 

ɛɚʁɩɚɫɟɜɚ, ɧɨɫɢ ɫɚ ɫɨɛɨɦ ɢɡɭɡɟɬɧɨ ɩɚɬɨɮɢɡɢɨɥɨɲɤɨ ɨɩɬɟɪɟʄɟʃɟ ɫɜɢɯ ɱɢɧɢɥɚɰɚ ɬɨɝ 

ɩɪɨɰɟɫɚ,  ɩɪɟ ɫɜɟɝɚ ɩɨ ɫɬɪɭɤɬɭɪɟ ɤɨɧɞɭɢɬɚ ɢ ɩɨ ɬɤɢɜɨ ɦɢɨɤɚɪɞɚ. Ɉɜɚ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɚ 

ɨɩɬɟɪɟʄɟʃɚ, ɦɚɧɢɮɟɫɬɭʁɭ ɫɟ ɢ ɭ ɤɚɫɧɢʁɟ, ɭ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨɦ ɬɨɤɭ, ɲɬɨ ʁɟ ɭ ɧɚɲɟɦ 

ɢɫɬɪɚɠɢɜɚʃɭ ɩɪɚʄɟɧɨ ɛɟɥɟɠɟʃɟɦ ɫɟɪɭɦɫɤɢɯ ɧɢɜɨɚ ɬɪɨɩɨɧɢɧɚ ɂ (ɌnI, ng/ml), ɤɪɟɚɬɢɧ 

ɤɢɧɚɡɟ (CK, U/L) ɢ ɤɪɟɚɬɢɧ ɤɢɧɚɡɟ ɆȻ (CKMB, U/L). ȼɪɟɞɧɨɫɬɢ ɫɩɨɦɟɧɭɬɢɯ ɫɟɪɭɦɫɤɢɯ 

ɩɨɤɚɡɚɬɟʂɚ ɭɤɚɡɭʁɭ ɧɚ ɩɨɫɥɟɞɢɰɟ ɫɬɪɟɫɚ ɤɨʁɟ ɦɢɨɤɚɪɞ ɬɪɩɢ ɬɨɤɨɦ ɢɡɜɨђɟʃɚ 

ɤɚɪɞɢɨɩɥɟɝɢɱɧɨɝ ɚɪɟɫɬɚ ɤɨʁɢ ɦɨɠɟ ɛɢɬɢ ɩɪɨɥɨɧɝɢɬɪɚɧ. Ʉɨɞ ɫɜɢɯ ɢɫɩɢɬɚɧɢɤɚ, ɧɟɡɚɜɢɫɧɨ 

ɨɞ ɩɪɢɦɟʃɟɧɨɝ ɪɚɫɬɜɨɪɚ ɡɚ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɫɤɥɚɞɢɲɬɟʃɟ ɫɚɮɟɧɫɤɢɯ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ, 

ɡɚɩɚɠɚ ɫɟ ɩɨɫɬɟɩɟɧɢ ɩɚɞ ɩɪɨɫɟɱɧɢɯ ɜɪɟɞɧɨɫɬɢ ɬɪɨɩɨɧɢɧɚ ɂ ɭ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨɦ ɬɨɤɭ (ɡɚ 

6. ɱɚɫ 4.45 ± 7.54, ɡɚ 18. ɱɚɫ 3.47 ± 8.45 ɢ ɡɚ 42. ɱɚɫ 2.48 ± 7.82), ɝɞɟ ɦɚɤɫɢɦɚɥɧɟ ɜɪɟɞɧɨɫɬɢ 

ɝɪɭɩɟ TnI ɡɚ ɩɨʁɟɞɢɧɟ ɩɚɰɢʁɟɧɬɟ, ɱɚɤ ɢ ɧɚɤɨɧ 42. ɱɚɫɚ ɫɟ ɨɞɪɠɚɜɚʁɭ ɧɚ ɜɢɫɨɤɨɦ ɧɢɜɨɭ ɨɞ 50 ng/ml, 

ɢɚɤɨ ɫɟ ɭ ɤɚɫɧɢʁɟɦ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨɦ ɬɨɤɭ (ɞɨ 42. ɱɚɫɚ) ɛɟɥɟɠɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɚɧ ɩɚɞ 

ɩɪɨɫɟɱɧɢɯ ɜɪɟɞɧɨɫɬɢ ɬɪɨɩɨɧɢɧɚ ɂ. ɋɥɢɱɧɢ ɬɪɟɧɞɨɜɢ ɫɭ ɡɚɛɟɥɟɠɟɧɢ ɢ ɤɨɞ ɤɪɟɚɬɢɧ ɤɢɧɚɡɟ 

ɆȻ, ɫɚ ɩɪɜɨ ɩɨɫɬɟɩɟɧɢɦ ɩɚɞɨɦ ɭ 6. ɢ 18. ɱɚɫɭ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨ, ɚ ɡɚɬɢɦ, ɫɬɚɬɢɫɬɢɱɤɢ 

ɡɧɚɱɚʁɧɢ ɩɚɞ ɩɪɨɫɟɱɧɢɯ ɜɪɟɞɧɨɫɬɢ ɨɜɨɝ ɫɟɪɭɦɫɤɨɝ ɩɨɤɚɡɚɬɟʂɚ ɞɨ 42. ɱɚɫɚ. ɍ ɫɥɭɱɚʁɭ 

ɤɟɚɬɢɧ ɤɢɧɚɡɟ, ɞɨɥɚɡɢ ɢ ɞɨ ɩɨɪɚɫɬɚ ʃɟɧɟ ɩɪɨɫɟɱɧɟ ɜɪɟɞɧɨɫɬɢ ɫɟɪɭɦɫɤɢɯ ɧɢɜɨɚ ɭ 18. ɱɚɫɭ 

ɢ ɤɚɫɧɢʁɟɝ ɢɡɪɚɡɢɬɨɝ ɩɚɞɚ ɭ 42. ɱɚɫɭ, ɩɪɢ ɱɟɦɭ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɢɡɦɟђɭ ɝɪɭɩɚ 

ɜɚɪɢʁɚɛɥɢ ɤɥɚɫɢɮɢɤɨɜɚɧɢɯ ɩɪɟɦɚ ɜɪɟɦɟɧɭ ɦɟɪɟʃɚ (ɧɚ 6., 18. ɢ 42. ɱɚɫ) ɩɨɤɚɡɭʁɭ 

ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɟ ɪɚɡɥɢɤɟ. 

ɍ ɰɢʂɭ ɢɫɩɢɬɢɜɚʃɚ ɭɬɢɰɚʁɚ ɪɚɫɬɜɨɪɚ ɡɚ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɫɤɥɚɞɢɲɬɟʃɟ ɧɚ 

ɩɨɫɬɨɩɟɪɚɬɢɜɧɨ ɩɨɧɚɲɚʃɟ ɫɚɮɟɧɫɤɢɯ ɜɟɧɫɤɢɯ ɚɭɬɨɝɪɚɮɬɨɜɚ ɧɚ ɭɤɭɩɧɢ ɟɮɟɤɚɬ ɨɩɨɪɚɜɤɚ 

ɨɞ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɢɡɜɪɲɟɧɨɝ ɫɬɪɟɫɚ ɧɚ ɦɢɨɤɚɪɞ, ɩɨɞɚɰɢ ɤɨʁɢ ɫɟ ɬɢɱɭ ɩɪɚʄɟʃɚ 

ɤɥɢɧɢɱɤɨɝ ɫɬɚʃɚ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɨɝ ɫɢɫɬɟɦɚ ɭ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨɦ ɬɨɤɭ (ɫɟɪɭɦɫɤɢ ɧɢɜɨɢ 
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ɬɪɨɩɨɧɢɧɚ ɂ, ɤɪɟɚɬɢɧ ɤɢɧɚɡɟ ɢ ɤɪɟɚɬɢɧ ɤɢɧɚɡɟ ɆȻ) ɪɚɡɜɪɫɬɚɧɢ ɫɭ ɩɪɟɦɚ ɩɪɢɩɚɞɧɨɫɬɢ 

ɩɪɢɦɟɧɟ ɪɚɫɬɜɨɪɚ ɭ ɫɜɨʁɟ ɱɟɬɢɪɢ ɝɪɭɩɟ (ɏɎɊ, ɏȺɄ, ɋɁɉ ɢ ɏɌɄ).  

ɉɪɢ ɞɢɫɬɪɢɛɭɰɢʁɢ ɫɟɪɭɦɫɤɢɯ ɜɪɟɞɧɨɫɬɢ ɩɚɪɚɦɟɬɚɪɚ ɬɪɨɩɨɧɢɧɚ ɂ, ɧɚ ɨɫɧɨɜɭ 

ɢɫɩɢɬɢɜɚɧɢɯ ɭɬɢɰɚʁɚ ɪɚɫɬɜɨɪɚ ɡɚ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɫɤɥɚɞɢɲɬɟʃɟ ɝɪɚɮɬɨɜɚ, ɡɚɩɚɠɟɧ ʁɟ 

ɩɚɞ ʃɢɯɨɜɢɯ ɩɪɨɫɟɱɧɢɯ ɜɪɟɞɧɨɫɬɢ ɫɚ ɩɪɨɬɨɤɨɦ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨɝ ɜɪɟɦɟɧɚ, ɡɚ ɫɜɟ ɝɪɭɩɟ, 

ɚɥɢ ʁɟ ɬɚʁ ɩɚɞ ɛɢɨ ɦɚʃɢ ɢ ɩɨɫɬɩɟɧɢʁɢ ɭ ɝɪɭɩɢ ɭ ɤɨʁɨʁ ɫɭ ɚɭɬɨɜɟɧɫɤɢ ɝɪɚɮɬɨɜɢ ɜɟɥɢɤɢɯ 

ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɛɢɥɢ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɫɤɥɚɞɢɲɬɟɧɢ ɭ ɪɚɫɬɜɨɪɭ ɩɨ Bretschneider-ɭ 

(ɏɌɄ), ɦɟђɭɬɢɦ, ɧɢʁɟ ɧɚђɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɢɡɦɟђɭ ɝɪɭɩɚ ɩɨ ɫɩɨɦɟɧɭɬɨɦ 

ɩɚɪɚɦɟɬɪɭ. Ⱦɚ ɫɭ ɝɪɭɩɟ ɮɨɪɦɢɪɚɧɟ ɩɨ ɨɫɧɨɜɢ ɭɬɢɰɚʁɚ ɪɚɫɬɜɨɪɚ ɡɚ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ 

ɫɤɥɚɞɢɲɬɟʃɟ ɝɪɚɮɬɨɜɚ ɛɢɥɟ ɪɟɥɚɬɢɜɧɨ ɭʁɟɞɧɚɱɟɧɟ, ɝɨɜɨɪɢ ɢ ɩɨɞɚɬɚɤ ɞɚ ɭɩɨɬɪɟɛɨɦ 

ɋɬɭɞɟɧɬɨɜɨɝ ɬ-ɬɟɫɬɚ ɡɚ ɧɟɡɚɜɢɫɧɟ ɝɪɭɩɟ, ɧɢʁɟ ɭɬɜɪђɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ 

ɢɡɦɟђɭ ɫɟɪɭɦɫɤɢɯ ɜɪɟɞɧɨɫɬɢ TnI (ng/ml) ɫɚ ɩɪɨɬɨɤɨɦ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨɝ ɜɪɟɦɟɧɚ, ɤɚɨ ɢ ɭ 

ɨɞɧɨɫɭ ɧɚ ɡɚɜɢɫɧɨɫɬ ɨɞ ɩɨɥɧɟ ɩɪɢɩɚɞɧɨɫɬɢ, ɤɚɨ ɧɢ ɩɨ ɨɫɧɨɜɢ ɩɨɫɬɨʁɚʃɚ ɞɢʁɚɛɟɬɟɫɚ ɤɨɞ 

ɩɚɰɢʁɟɧɚɬɚ. 

ɍɩɨɬɪɟɛɨɦ ɞɟɫɤɪɢɩɬɢɜɧɨ-ɫɬɚɬɢɫɬɢɱɤɟ ɚɧɚɥɢɡɟ ɡɚɩɚɠɟɧ ʁɟ ɩɪɢɜɪɟɦɟɧɢ ɩɨɪɚɫɬ 

ɩɪɨɫɟɱɧɢɯ ɜɪɟɞɧɨɫɬɢ ɫɟɪɭɦɫɤɨɝ ɧɢɜɨɚ CKMB (U/L) (ɭ ɦɟɪɟʃɭ ɧɚ 18. ɱɚɫ), ɩɪɟ ʃɢɯɨɜɨɝ 

ɩɚɞɚ (ɩɪɢ ɦɟɪɟʃɭ ɭ 42. ɱɚɫɭ) ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɫɚ ɩɪɨɬɨɤɨɦ ɜɪɟɦɟɧɚ ɭ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨɦ 

ɬɨɤɭ, ɭ ɝɪɭɩɚɦɚ ɯɟɩɚɪɢɧɢɡɨɜɚɧɨɝ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ (ɏɎɊ) ɢ ɪɚɫɬɜɨɪɚ 

ɯɟɩɚɪɢɧɢɡɨɜɚɧɟ ɚɭɬɨɥɨɝɧɟ ɤɪɜɢ (ɏȺɄ), ɭ ɤɨʁɢɦɚ ɫɭ ɚɭɬɨɜɟɧɫɤɢ ɝɪɚɮɬɨɜɢ ɜɟɥɢɤɢɯ 

ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɛɢɥɢ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɫɤɥɚɞɢɲɬɟɧɢ, ɞɨɤ ɫɭ ɭ ɝɪɭɩɚɦɚ ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ 

ɩɥɚɡɦɟ (ɋɁɉ) ɢ ɪɚɫɬɜɨɪɚ ɩɨ Ȼɪɟɬɲɧɚʁɞɟɪɭ (ɏɌɄ), ɫɟɪɭɦɫɤɟ ɜɪɟɞɧɨɫɬɢ CK (U/L), ɩɨɤɚɡɚɥɟ 

ɩɨɫɬɟɩɟɧɢ ɩɚɞ ɫɚ ɩɪɨɬɨɤɨɦ ɜɪɟɦɟɧɚ, ɦɟђɭɬɢɦ, ɧɢʁɟ ɧɚђɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ 

ɢɡɦɟђɭ ɝɪɭɩɚ ɩɨ ɫɩɨɦɟɧɭɬɨɦ ɩɚɪɚɦɟɬɪɭ. ɍɩɨɬɪɟɛɨɦ ɋɬɭɞɟɧɬɨɜɨɝ ɬ-ɬɟɫɬɚ ɡɚ ɧɟɡɚɜɢɫɧɟ 

ɝɪɭɩɟ, ɧɢʁɟ ɭɬɜɪђɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɢɡɦɟђɭ ɫɟɪɭɦɫɤɢɯ ɜɪɟɞɧɨɫɬɢ CKMB 

(U/L) ɫɚ ɩɪɨɬɨɤɨɦ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨɝ ɜɪɟɦɟɧɚ, ɚ ɡɚɜɢɫɧɨɲʄɭ ɭ ɨɞɧɨɫɭ ɧɚ ɩɨɥɧɭ 

ɩɪɢɩɚɞɧɨɫɬ, ɤɚɨ ɧɢ ɡɚ ɩɨɫɬɨʁɚʃɟ ɞɢʁɚɛɟɬɟɫɚ ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ. 

ɍɩɨɬɪɟɛɨɦ ɞɟɫɤɪɢɩɬɢɜɧɨ-ɫɬɚɬɢɫɬɢɱɤɟ ɚɧɚɥɢɡɟ ɡɚɩɚɠɟɧ ʁɟ ɩɚɞ ɩɪɨɫɟɱɧɢɯ 

ɜɪɟɞɧɨɫɬɢ ɫɟɪɭɦɫɤɨɝ ɧɢɜɨɚ CK (U/L) ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɫɚ ɩɪɨɬɨɤɨɦ ɜɪɟɦɟɧɚ ɭ 

ɩɨɫɬɨɩɟɪɚɬɢɜɧɨɦ ɬɨɤɭ, ɭ ɝɪɭɩɚɦɚ ɯɟɩɚɪɢɧɢɡɨɜɚɧɨɝ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ (ɏɎɊ) ɢ 

ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ (ɋɁɉ), ɭ ɤɨʁɢɦɚ ɫɭ ɚɭɬɨɜɟɧɫɤɢ ɝɪɚɮɬɨɜɢ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ 

ɛɢɥɢ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɫɤɥɚɞɢɲɬɟɧɢ, ɞɨɤ ɫɭ ɭ ɝɪɭɩɚɦɚ ɪɚɫɬɜɨɪɚ ɯɟɩɚɪɢɧɢɡɨɜɚɧɟ 

ɚɭɬɨɥɨɝɧɟ ɤɪɜɢ (ɏȺɄ) ɢ ɪɚɫɬɜɨɪɚ ɩɨ Bretschneider-ɭ (ɏɌɄ), ɫɟɪɭɦɫɤɟ ɜɪɟɞɧɨɫɬɢ CK 

(U/L), ɩɨɤɚɡɚɥɟ ɩɪɢɜɪɟɦɟɧɢ ɩɨɪɚɫɬ (ɭ ɦɟɪɟʃɭ ɧɚ 18. ɱɚɫ), ɩɪɟ ɫɜɨɝ ɩɚɞɚ (ɩɪɢ ɦɟɪɟʃɭ ɭ 
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42. ɱɚɫɭ), ɦɟђɭɬɢɦ, ɧɢʁɟ ɧɚђɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɢɡɦɟђɭ ɝɪɭɩɚ ɩɨ 

ɫɩɨɦɟɧɭɬɨɦ ɩɚɪɚɦɟɬɪɭ (Ɍɚɛɟɥɚ 8). Ɍɚɤɨђɟ, ɭɩɨɬɪɟɛɨɦ ɋɬɭɞɟɧɬɨɜɨɝ ɬ-ɬɟɫɬɚ ɡɚ ɧɟɡɚɜɢɫɧɟ 

ɝɪɭɩɟ, ɧɢʁɟ ɭɬɜɪђɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɢɡɦɟђɭ ɫɟɪɭɦɫɤɢɯ ɜɪɟɞɧɨɫɬɢ CK (U/L) 

ɫɚ ɩɪɨɬɨɤɨɦ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨɝ ɜɪɟɦɟɧɚ, ɚ ɡɚɜɢɫɧɨɲʄɭ ɭ ɨɞɧɨɫɭ ɧɚ ɩɨɥɧɭ ɩɪɢɩɚɞɧɨɫɬ, ɤɚɨ 

ɧɢ ɡɚ ɩɨɫɬɨʁɚʃɟ ɞɢʁɚɛɟɬɟɫɚ ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ. 

ɂɫɩɢɬɢɜɚʃɟɦ ɤɨɪɟɥɚɰɢʁɟ ɢɡɦɟђɭ ɩɨɪɚɫɬɚ ɛɢɨɯɟɦɢʁɫɤɢɯ ɜɪɟɞɧɨɫɬɢ 

ɤɚɪɞɢɨɬɪɨɩɧɢɯ ɟɧɡɢɦɚ, TnI, CK ɢ CK-MB ɧɚɤɨɧ 6, 12 ɢ 42h ɩɨɫɬɨɩɟɪɚɬɢɜɧɨ ɢ ɫɬɟɩɟɧɚ 

ɡɚɛɟɥɟɠɟɧɟ ɞɟɧɭɞɚɰɢʁɟ ɟɧɞɨɬɟɥɚ (ɭɬɜɪђɟɧɢɦ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɢɦ ɨɛɟɥɟɠɚɜɚʃɟɦ 

ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɜɟɧɚ ɧɚ CD34) ɧɚ  ɭɬɜɪђɟɧɨ ʁɟ ɞɚ ɧɟ ɩɨɫɬɨʁɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɟɥɚɰɢʁɚ 

ɢɡɦɟђɭ ɢɫɩɢɬɢɜɚɧɢɯ parametara. ɋɜɢ ɨɜɢ ɩɨɞɚɰɢ ɭɤɚɡɢɜɚɬɢ ɞɚ ɚɭɬɨɜɟɧɫɤɢ ɝɪɚɮɬ ɫɚ 

ɪɟɥɚɬɢɜɧɨ ɨɱɭɜɚɧɢɦ ɟɧɞɨɬɟɥɨɦ ɨɞɝɨɜɚɪɚʁɭʄɟ ɞɭɠɢɧɟ ɢ ɫɚ ɥɭɦɟɧɨɦ ɤɨʁɢ ɨɞɝɨɜɚɪɚ ɥɭɦɟɧɭ 

ɤɨɪɨɧɚɪɧɟ ɚɪɬɟɪɢʁɟ, ɤɨɪɟɤɬɧɨ ɫɚɲɢɜɟɧɢɦ ɧɚ ɨɞɝɨɜɚɪɚʁɭʄɟɦ ɦɟɫɬɭ ɤɨɞ ɩɚɰɢʁɟɧɬɚ ɤɨʁɢ ʄɟ 

ɞɚ ɤɨɪɢɝɭʁɟ ɮɚɤɬɨɪɟ ɪɢɡɢɤɚ ɢɦɚ ɫɜɟ ɲɚɧɫɟ ɞɚ ɛɭɞɟ ɩɪɨɯɨɞɚɧ ɧɚ ɤɨɪɨɧɚɪɨɝɪɚɮɢʁɢ ɭɪɚђɟɧɨʁ 

ɧɚɤɨɧ 10 ɝɨɞɢɧɚ ɭɡ ɦɨɝɭʄɧɨɫɬ ɞɚ ɞɨ ɬɟ ɤɨɪɨɧɚɪɨɝɪɚɮɢʁɟ ɧɢɤɚɞɚ ɧɟ ɞɨђɟ. 

Ɉɲɬɟʄɟʃɟ ɬɤɢɜɚ ɧɚɤɨɧ ɩɟɪɢɨɞɚ ɫɦɚʃɟɧɟ ɫɧɚɛɞɟɜɟɧɨɫɬɢ ɤɪɜɢ (ɛɢɥɨ ɞɚ ʁɟ ɪɟɱ ɨ 

ɩɨɬɩɭɧɨʁ ɢɥɢ ɞɟɥɢɦɢɱɧɨʁ ɢɫɯɟɦɢʁɢ) ɦɨɠɟ ɩɚɪɚɞɨɤɫɚɥɧɨ ɩɨɫɬɚɬɢ ɨɡɛɢʂɧɢʁɟ ɧɚɤɨɧ 

ɩɨɧɨɜɧɨɝ ɭɫɩɨɫɬɚɜʂɚʃɚ ɧɨɪɦɚɥɧɨɝ ɤɪɜɨɬɨɤɚ, ɩɨɡɧɚɬɨɝ ɤɚɨ ɪɟɩɟɪɮɭɡɢʁɚ. ɂɚɤɨ ɬɟɠɢɧɚ 

ɩɨɜɪɟɞɚ ɭɫɥɟɞ ɢɫɯɟɦɢʁɫɤɨ-ɪɟɩɟɪɮɭɡɢɨɧɨɝ ɨɲɬɟʄɟʃɚ ɜɚɪɢɪɚ ɦɟђɭ ɪɚɡɥɢɱɢɬɢɦ ɬɤɢɜɢɦɚ, 

ɡɚʁɟɞɧɢɱɤɢ ɮɚɤɬɨɪ ɭ ɨɜɨɦ ɩɚɬɨɥɨɲɤɨɦ ɩɪɨɰɟɫɭ ɤɨɞ ɫɜɢɯ ɨɪɝɚɧɚ ʁɟ ɦɢɤɪɨɜɚɫɤɭɥɚɪɧɚ 

ɞɢɫɮɭɧɤɰɢʁɚ. Ʉʂɭɱɧɭ ɭɥɨɝɭ ɭ ɨɜɨɦ ɩɪɨɰɟɫɭ ɢɝɪɚʁɭ ʄɟɥɢʁɟ ɟɧɞɨɬɟɥɚ, ɤɨʁɟ ɢɫɩɨʂɚɜɚʁɭ 

ɨɬɢɰɚʃɟ ɢ ɨɞɜɚʁɚʃɟ ɨɞ ɫɜɨʁɟ ɛɚɡɚɥɧɟ ɦɟɦɛɪɚɧɟ ɧɚɤɨɧ ɲɬɨ ʁɟ ɬɤɢɜɨ ɩɨɞɥɨɠɧɨ ɢɫɯɟɦɢʁɫɤɨ-

ɪɟɩɟɪɮɭɡɢɨɧɨʁ ɩɨɜɪɟɞɢ. ɉɨɪɟɦɟʄɚʁɢ ɭ ɦɢɤɪɨɜɚɫɤɭɥɚɪɧɨʁ ɮɭɧɤɰɢʁɢ ɧɚɤɨɧ ɪɟɩɟɪɮɭɡɢʁɟ 

ɱɟɫɬɨ ɞɨɜɨɞɟ ɞɨ ɨɡɛɢʂɧɢɯ ɩɪɨɛɥɟɦɚ ɭ ɪɟɝɟɧɟɪɚɰɢʁɢ ɢ ɮɭɧɤɰɢɨɧɢɫɚʃɭ ɬɤɢɜɚ. Ɉɜɢ 

ɩɪɨɛɥɟɦɢ ɦɨɝɭ ɜɚɪɢɪɚɬɢ ɭ ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɜɪɫɬɟ ɬɤɢɜɚ ɢ ɬɪɚʁɚʃɚ ɢɫɯɟɦɢʁɟ, ɚɥɢ ɭ ɨɫɧɨɜɢ, 

ɦɢɤɪɨɜɚɫɤɭɥɚɪɧɚ ɞɢɫɮɭɧɤɰɢʁɚ ɩɪɟɞɫɬɚɜʂɚ ɤʂɭɱɧɢ ɮɚɤɬɨɪ ɤɨʁɢ ɞɨɩɪɢɧɨɫɢ ɩɨɝɨɪɲɚʃɭ 

ɫɬɚʃɚ ɧɚɤɨɧ ɲɬɨ ɫɟ ɰɢɪɤɭɥɚɰɢʁɚ ɩɨɧɨɜɨ ɭɫɩɨɫɬɚɜɢ. ɂɫɬɪɚɠɢɜɚʃɟ ɢ ɪɚɡɭɦɟɜɚʃɟ ɨɜɨɝ 

ɩɪɨɰɟɫɚ ɫɭ ɨɞ ɫɭɲɬɢɧɫɤɨɝ ɡɧɚɱɚʁɚ ɡɚ ɪɚɡɜɨʁ ɟɮɢɤɚɫɧɢɯ ɫɬɪɚɬɟɝɢʁɚ ɡɚ ɩɪɟɜɟɧɰɢʁɭ ɢ ɬɪɟɬɦɚɧ 

ɢɫɯɟɦɢʁɫɤɨ-ɪɟɩɟɪɮɭɡɢɨɧɢɯ ɩɨɜɪɟɞɚ ɭ ɪɚɡɥɢɱɢɬɢɦ ɦɟɞɢɰɢɧɫɤɢɦ ɫɰɟɧɚɪɢʁɢɦɚ (90). 

ȿɧɞɨɬɟɥɧɟ ʄɟɥɢʁɟ, ɩɨɫɟɛɧɨ ɭ ɩɨɫɬɤɚɩɢɥɚɪɧɢɦ ɜɟɧɭɥɚɦɚ, ɫɭ ɩɨɞɥɨɠɧɟ ɡɧɚɱɚʁɧɨɦ 

ɨɤɫɢɞɚɬɢɜɧɨɦ ɫɬɪɟɫɭ. Ɉɜɨ ʁɟ ɛɢɥɨ ɟɤɫɩɟɪɢɦɟɧɬɚɥɧɨ ɩɨɬɜɪђɟɧɨ ɧɚ ɦɨɞɟɥɭ ɦɟɡɟɧɬɟɪɢɱɧɟ 

ɚɪɬɟɪɢʁɟ ɩɚɰɨɜɚ, ɝɞɟ ɫɭ ɢɫɯɟɦɢʁɫɤɨ-ɪɟɩɟɪɮɭɡɢɨɧɟ ɩɨɜɪɟɞɟ ɪɟɡɭɥɬɢɪɚɥɟ ɡɧɚɬɧɢɦ 

ɫɦɚʃɟʃɟɦ ɞɟɛʂɢɧɟ ɝɥɢɤɨɤɚɥɢɤɫɧɨɝ ɫɥɨʁɚ ɭ ɦɟɡɟɧɬɟɪɢɱɧɢɦ ɜɟɧɭɥɚɦɚ. ȼɟɪɨɜɚɬɧɨ ʁɟ ɞɚ ʁɟ 

ɨɜɚʁ ɟɮɟɤɚɬ ɩɨɫɥɟɞɢɰɚ ɨɲɬɟʄɟʃɚ ɝɥɢɤɨɤɚɥɢɤɫɚ, ɩɨɫɟɛɧɨ ɝɥɢɤɨɡɚɦɢɧɨɝɥɢɤɚɧɫɤɢɯ ɥɚɧɚɰɚ. 
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Ɂɧɚɱɚʁɧɨ ʁɟ ɧɚɩɨɦɟɧɭɬɢ ɞɚ ɫɟ ɭɬɢɰɚʁ ɢɫɯɟɦɢʁɫɤɨ-ɪɟɩɟɪɮɭɡɢɨɧɢɯ ɩɨɜɪɟɞɚ ɧɚ ɝɥɢɤɨɤɚɥɢɤɫ 

ɦɨɠɟ ɫɦɚʃɢɬɢ ɛɥɨɤɚɞɨɦ ɟɧɡɢɦɚ ɩɨɡɧɚɬɨɝ ɤɚɨ ɤɫɚɧɬɢɧɫɤɚ-ɨɤɫɢɞɨɪɟɞɭɤɬɚɡɚ. Ɉɜɚʁ ɟɧɡɢɦ 

ɢɦɚ ɤʂɭɱɧɭ ɭɥɨɝɭ ɭ ɩɪɨɢɡɜɨɞʃɢ ɟɧɞɨɝɟɧɢɯ ɫɥɨɛɨɞɧɢɯ ɪɚɞɢɤɚɥɚ ɩɨɡɧɚɬɢɯ ɤɚɨ ROS 

(Reactive Oxygen Species). ɂɧɬɟɪɟɫɚɧɬɧɨ ʁɟ ɞɚ ɫɟ ɤɫɚɧɬɢɧɫɤɚ-ɨɤɫɢɞɨɪɟɞɭɤɬɚɡɚ ɜɟɡɭʁɟ ɡɚ 

ɞɨɦɟɧ ɯɟɩɚɪɚɧ-ɫɭɥɮɚɬɚ ɩɪɢɫɭɬɚɧ ɭ ɝɥɢɤɨɤɚɥɢɤɫɭ. Ɉɜɚ ɜɟɡɚ ɭɤɚɡɭʁɟ ɧɚ ɰɟɧɬɪɚɥɧɭ ɭɥɨɝɭ 

ɫɥɨɛɨɞɧɢɯ ɪɚɞɢɤɚɥɚ (ROS) ɭ ɨɲɬɟʄɟʃɭ ɝɥɢɤɨɤɚɥɢɤɫɚ ɬɨɤɨɦ ɢɫɯɟɦɢʁɫɤɨ-ɪɟɩɟɪɮɭɡɢɨɧɢɯ 

ɩɨɜɪɟɞɚ. Ɋɚɡɭɦɟɜɚʃɟ ɨɜɨɝ ɩɪɨɰɟɫɚ ʁɟ ɨɞ ɫɭɲɬɢɧɫɤɨɝ ɡɧɚɱɚʁɚ ʁɟɪ ɫɭɝɟɪɢɲɟ ɧɚ ɦɨɝɭʄɟ 

ɫɬɪɚɬɟɝɢʁɟ ɡɚ ɫɦɚʃɟʃɟ ɨɤɫɢɞɚɬɢɜɧɨɝ ɫɬɪɟɫɚ ɢ ɡɚɲɬɢɬɭ ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ, ɩɨɫɟɛɧɨ ɭ 

ɤɨɧɬɟɤɫɬɭ ɢɫɯɟɦɢʁɫɤɨ-ɪɟɩɟɪɮɭɡɢɨɧɢɯ ɩɨɜɪɟɞɚ. Ɉɜɚʁ ɩɪɢɫɬɭɩ ɦɨɠɟ ɢɦɚɬɢ ɞɭɛɨɤ ɭɬɢɰɚʁ 

ɧɚ ɪɚɡɜɨʁ ɬɟɪɚɩɢʁɚ ɡɚɲɬɢɬɟ ɬɤɢɜɚ ɬɨɤɨɦ ɯɢɪɭɪɲɤɢɯ ɢɧɬɟɪɜɟɧɰɢʁɚ ɢɥɢ ɭ ɫɥɭɱɚʁɟɜɢɦɚ 

ɜɚɫɤɭɥɚɪɧɢɯ ɩɪɨɛɥɟɦɚ ɩɨɜɟɡɚɧɢɯ ɫɚ ɢɫɯɟɦɢʁɫɤɢɦ ɫɬɚʃɢɦɚ (91) 

ȿɧɞɨɬɟɥɧɢ ɝɥɢɤɨɤɚɥɢɤɫ ʁɟ ɩɪɜɢ ɩɭɬ ɜɢɡɭɟɥɢɡɨɜɚɧ ɩɪɟ ɧɟɤɢɯ 40 ɝɨɞɢɧɚ ɭɡ ɩɨɦɨʄ 

ɟɥɟɤɬɪɨɧɫɤɟ ɦɢɤɪɨɫɤɨɩɢʁɟ ɚɥɢ ʁɟ ɢɩɚɤ ɦɚɥɨ ɛɢɥɨ ɩɨɡɧɚɬɨ ɨ ʃɟɝɨɜɨɦ ɫɚɫɬɚɜɭ ɢ ɮɭɧɤɰɢʁɢ. 

ɍ ɩɪɨɬɟɤɥɢɦ ɞɟɰɟɧɢʁɚɦɚ, ʃɟɝɨɜ ɡɧɚɱɚʁ ɡɚ ɜɚɫɤɭɥɚɪɧɭ ɮɢɡɢɨɥɨɝɢʁɭ ɢ ɩɚɬɨɥɨɝɢʁɭ ɩɨɫɬɚɨ ʁɟ 

ɩɪɟɩɨɡɧɚɬ ɤɚɨ ɢɡɭɡɟɬɧɨ ɛɢɬɚɧ. ɂɧɬɟɪɟɫɨɜɚʃɟ ɡɚ (ɩɚɬɨ)ɮɢɡɢɨɥɨɝɢʁɭ ɝɥɢɤɨɤɚɥɢɤɫɚ 

ɡɚɩɨɱɟɥɨ ʁɟ ɩɪɢɦɟɬɧɢɦ ɧɢɫɤɢɦ ɢ ɜɚɪɢʁɚɛɢɥɧɢɦ ɯɟɦɚɬɨɤɪɢɬɨɦ ɭ ɤɚɩɢɥɚɪɢɦɚ. Ɉɜɚʁ 

ɯɟɦɚɬɨɤɪɢɬ ɛɢɨ ʁɟ ɭɫɥɨɜʂɟɧ ɧɢɜɨɨɦ ɦɟɬɚɛɨɥɢɱɤɟ ɢ ɮɚɪɦɚɤɨɥɨɲɤɟ ɚɤɬɢɜɚɰɢʁɟ 

ɜɚɫɤɭɥɚɪɧɨɝ ɫɢɫɬɟɦɚ ɭ ɤɚɩɢɥɚɪɢɦɚ ɢ ɨɞɧɨɫɨɦ ɢɡɦɟђɭ ɛɪɡɢɧɟ ɦɟɬɚɛɨɥɢɱɤɟ ɚɤɬɢɜɧɨɫɬɢ ɢ 

ɛɪɡɢɧɟ ɤɪɟɬɚʃɚ ɤɪɜɢ. Ⱦɟɥɢɦɢɱɧɨ, ɬɨ ɦɨɠɟ ɞɚ ɨɛʁɚɫɧɢ ɟɮɟɤɚɬ ɫɤɢɦɢɧɝɚ ɩɥɚɡɦɟ ɤɚɨ 

ɞɢɪɟɤɬɧɭ ɟɤɫɬɟɧɡɢʁɭ Fåhraeus-ɨɜɨɝ ɩɪɢɧɰɢɩɚ. Ɇɟђɭɬɢɦ, ɨɜɚ ɩɨɜɟɡɚɧɨɫɬ ɧɟɫɬɚʁɟ ɧɚɤɨɧ 

ɥɨɤɚɥɧɨɝ ɬɪɟɬɦɚɧɚ ɯɟɩɚɪɢɧɚɡɨɦ ɦɢɤɪɨɫɭɞɨɜɚ. ɏɟɩɚɪɢɧɚɡɚ ɢɦɚ ɫɩɨɫɨɛɧɨɫɬ ɞɚ ɪɚɡɝɪɚђɭʁɟ 

ɯɟɩɚɪɚɧɫɭɥɮɚɬ ɭ ɝɥɢɤɨɤɚɥɢɤɫɭ (92). Ɉɜɚ ɨɩɫɟɪɜɚɰɢʁɚ ɫɟ ɩɨɞɭɞɚɪɚɥɚ ɫ ɬɟɨɪɢʁɫɤɨɦ 

ɩɪɟɬɩɨɫɬɚɜɤɨɦ ɞɚ ɩɨɫɬɨʁɢ ɫɥɨʁ ɩɥɚɡɦɟ ɞɟɛʂɢɧɟ 1.2 μm ɤɨʁɢ ɫɟ ɤɪɟʄɟ ɞɭɠ ɟɧɞɨɬɟɥɚ. 

Ɇɟђɭɬɢɦ, in vivo ɢɫɬɪɚɠɢɜɚʃɚ ɫɭ ɩɨɤɚɡɚɥɚ ɞɚ ʁɟ ɞɟɛʂɢɧɚ ɝɥɢɤɨɤɚɥɢɤɫɚ ɭ ɤɚɩɢɥɚɪɢɦɚ 

ɦɢɲɢʄɚ ɨɤɨ 0.5μm. Ɉɜɚʁ ɫɥɨʁ ɩɨɤɪɢɜɚ ɟɧɞɨɬɟɥɧɟ ʄɟɥɢʁɟ ɢ ɢɝɪɚ ɤʂɭɱɧɭ ɭɥɨɝɭ ɭ 

ɨɞɪɟђɢɜɚʃɭ ɩɪɨɥɚɡɚ ɭ ɥɭɦɟɧɭ ɡɚ ɦɚɤɪɨɦɨɥɟɤɭɥɟ, ɰɪɜɟɧɚ ɢ ɛɟɥɚ ɤɪɜɧɚ ɡɪɧɰɚ. ɇɟɞɚɜɧɚ 

ɢɫɬɪɚɠɢɜɚʃɚ ɭɤɚɡɭʁɭ ɞɚ ɫɟ ɞɟɛʂɢɧɚ ɝɥɢɤɨɤɚɥɢɤɫɚ ɦɟʃɚ ɭ ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɞɢʁɚɦɟɬɪɚ ɤɪɜɧɨɝ 

ɫɭɞɚ, ɩɨɫɟɛɧɨ ɭ ɚɪɬɟɪɢʁɫɤɨɦ ɫɢɫɬɟɦɭ, ɢ ɦɨɠɟ ɜɚɪɢɪɚɬɢ ɨɞ 2-3 μm ɭ ɦɚʃɢɦ ɚɪɬɟɪɢʁɚɦɚ ɞɨ 

4.5 μm  ɭ ɤɚɪɨɬɢɞɧɢɦ ɚɪɬɟɪɢʁɚɦɚ (93). Ɇɧɨɝɚ ɢɫɬɪɚɠɢɜɚʃɚ ɭɤɚɡɭʁɭ ɧɚ ɪɚɡɥɢɱɢɬɟ 

(ɩɚɬɨ)ɮɢɡɢɨɥɨɲɤɟ ɭɥɨɝɟ ɟɧɞɨɬɟɥɧɨɝ ɝɥɢɤɨɤɚɥɢɤɫɚ. Ɉɫɢɦ ɲɬɨ ɪɟɝɭɥɢɲɟ ɩɭʃɟʃɟ 

ɤɚɩɢɥɚɪɚ ɟɪɢɬɪɨɰɢɬɢɦɚ, ɦɨɠɟ ɢɦɚɬɢ ɭɬɢɰɚʁ ɧɚ ɪɚɡɧɟ (ɞɢɫ)ɮɭɧɤɰɢʁɟ ɜɚɫɤɭɥɚɪɧɨɝ ɫɢɫɬɟɦɚ. 

Ʉɚɤɨ ɫɟ ɫɚɞɚ ɫɦɚɬɪɚ ɞɚ ʁɟ ɜɚɫɤɭɥɚɪɧɢ ɟɧɞɨɬɟɥ ɭɤʂɭɱɟɧ ɭ ɪɚɡɜɨʁ ɝɨɬɨɜɨ ɫɜɢɯ 

ɦɚɧɢɮɟɫɬɚɰɢʁɚ ɩɚɬɨɥɨɝɢʁɚ ɜɚɫɤɭɥɚɪɧɨɝ ɫɢɫɬɟɦɚ, ɢɫɬɨ ɜɚɠɢ ɢ ɡɚ ɟɧɞɨɬɟɥɧɢ ɝɥɢɤɨɤɚɥɢɤɫ. 



96 
 

Ɇɟђɭɬɢɦ, ɩɪɨɰɟɧɚ ɩɨɬɟɧɰɢʁɚɥɧɟ ɭɥɨɝɟ ɨɜɨɝ ɫɥɨʁɚ ɩɪɟɞɫɬɚɜʂɚ ɢɡɚɡɨɜ ɡɛɨɝ ɩɨɬɪɟɛɟ ɡɚ 

ɩɨɭɡɞɚɧɨɦ ɜɢɡɭɚɥɢɡɚɰɢʁɨɦ. 

ȿɧɞɨɬɟɥɧɢ ɝɥɢɤɨɤɚɥɢɤɫ ʁɟ ɫɥɨʁ ɫɥɢɱɚɧ ɝɟɥɭ, ɛɨɝɚɬ ɭɝʂɟɧɢɦ ɯɢɞɪɚɬɢɦɚ, ɤɨʁɢ 

ɩɪɟɤɪɢɜɚ ɜɚɫɤɭɥɚɪɧɢ ɟɧɞɨɬɟɥ. ɋɦɚɬɪɚ ɫɟ ɞɚ ʁɟ ɩɨɜɟɡɚɧ ɫ ɟɧɞɨɬɟɥɨɦ ɩɭɬɟɦ ɧɟɤɨɥɢɤɨ 

ɤʂɭɱɧɢɯ ɦɨɥɟɤɭɥɚ, ɩɪɟɬɟɠɧɨ ɩɪɨɬɟɨɝɥɢɤɚɧɚ ɢ ɝɥɢɤɨɩɪɨɬɟɢɧɚ. Ɉɜɢ ɦɨɥɟɤɭɥɢ ɡɚʁɟɞɧɨ 

ɮɨɪɦɢɪɚʁɭ ɦɪɟɠɭ ɭ ɤɨʁɭ ɫɭ ɭɝɪɚђɟɧɢ ɦɧɨɝɢ ɪɚɫɬɜɨɪʂɢɜɢ ɦɨɥɟɤɭɥɢ ɢɡ ɩɥɚɡɦɟ ɢɥɢ ɫɚɦɨɝ 

ɟɧɞɨɬɟɥɚ. ɉɪɟɦɚ ɥɭɦɟɧɭ, ɝɥɢɤɨɤɚɥɢɤɫ ɫɟ ɫɚɫɬɨʁɢ ɨɞ ɪɚɫɬɜɨɪʂɢɜɢɯ ɤɨɦɩɨɧɟɧɬɢ ɤɨʁɟ ɫɭ 

ɞɢɪɟɤɬɧɨ ɩɨɜɟɡɚɧɟ ɢɥɢ ɩɨɫɪɟɞɧɨ ɩɭɬɟɦ ɫɨɥɭɛɢɥɧɢɯ ɩɪɨɬɟɨɝɥɢɤɚɧɚ ɢ/ɢɥɢ 

ɝɥɭɤɨɡɚɦɢɧɨɝɥɢɤɚɧɚ. Ⱦɟɛʂɢɧɚ ɝɥɢɤɨɤɚɥɢɤɫɚ ɜɚɪɢɪɚ ɭ ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɩɪɟɱɧɢɤɚ ɤɪɜɧɨɝ 

ɫɭɞɚ, ɫɚ ɧɚʁɦɚʃɨɦ ɞɟɛʂɢɧɨɦ ɭ ɤɚɩɢɥɚɪɢɦɚ ɢ ɧɚʁɜɟʄɨɦ ɭ ɜɟɥɢɤɢɦ ɚɪɬɟɪɢʁɚɦɚ. ɉɨɫɬɨʁɢ 

ɞɢɧɚɦɢɱɧɚ ɪɚɜɧɨɬɟɠɚ ɢɡɦɟђɭ ɤɨɦɩɨɧɟɧɚɬɚ ɨɜɨɝ ɫɥɨʁɚ ɤɨʁɟ ɧɟɩɪɟɫɬɚɧɨ ɭɬɢɱɭ ɧɚ ʃɟɝɨɜɭ 

ɞɟɛʂɢɧɭ ɢ ɫɚɫɬɚɜ. Ⱦɟɛʂɢɧɚ ɝɥɢɤɨɤɚɥɢɤɫɚ ɬɚɤɨђɟ ɜɚɪɢɪɚ ɩɨɞ ɭɬɢɰɚʁɟɦ ɩɪɨɰɟɫɚ ɤɪɡɚʃɚ 

(shedding) ɭɡɪɨɤɨɜɚɧɢɯ ɟɧɡɢɦɢɦɚ ɢɥɢ ɫɢɥɚɦɚ ɤɨʁɟ ɧɚɫɬɚʁɭ ɭɫɥɟɞ ɩɪɨɬɨɤɚ ɤɪɜɢ (shear-

stress). Ɉɜɚʁ ɫɥɨɠɟɧɢ ɛɚɥɚɧɫ ɢɡɦɟђɭ ɛɢɨɫɢɧɬɟɡɟ ɢ ɤɪɡɚʃɚ ɨɬɟɠɚɜɚ ɩɪɟɰɢɡɧɨ ɨɞɪɟђɢɜɚʃɟ 

ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɜɨɝ ɫɥɨʁɚ (94).  

ɋɚɫɬɚɜ ɦɪɟɠɟ ɩɪɨɬɟɨɝɥɢɤɚɧɚ, ɝɥɢɤɨɩɪɨɬɟɢɧɚ ɢ ɝɥɢɤɨɡɚɦɢɧɨɝɥɢɤɚɧɚ, ɤɚɨ ɢ 

ɤɨɦɩɨɧɟɧɬɢ ɩɪɨɬɟɢɧɚ ɢ ɪɚɫɬɜɨɪʂɢɜɢɯ ɝɥɢɤɨɡɚɦɢɧɨɝɥɢɤɚɧɚ ɭ ɩɥɚɡɦɢ, ɧɟ ɬɪɟɛɚ 

ɩɨɫɦɚɬɪɚɬɢ ɤɚɨ ɫɬɚɬɢɱɤɭ ɩɨʁɚɜɭ. ɇɚɩɪɨɬɢɜ, ɩɨɜɪɲɢɧɫɤɢ ɫɥɨʁ ɟɧɞɨɬɟɥɚ ɩɪɟɞɫɬɚɜʂɚ 

ɢɡɪɚɡɢɬɨ ɞɢɧɚɦɢɱɧɨ ɨɤɪɭɠɟʃɟ, ɝɞɟ ɫɭ ɦɨɥɟɤɭɥɢ ɜɟɡɚɧɢ ɡɚ ɦɟɦɛɪɚɧɭ ɧɟɩɪɟɫɬɚɧɨ 

ɩɨɞɥɨɠɧɢ ɡɚɦɟɧɢ ɢ ɨɛɧɚɜʂɚʃɭ, ɛɟɡ ɱɜɪɫɬɢɯ ɝɪɚɧɢɰɚ ɢɡɦɟђɭ ɥɨɤɚɥɧɨ ɫɢɧɬɟɬɢɫɚɧɢɯ 

ɤɨɦɩɨɧɟɧɚɬɚ ɢ ɨɧɢɯ ɤɨʁɢ ɞɨɥɚɡɟ ɢɡ ɩɥɚɡɦɟ. ɇɚ ɩɪɢɦɟɪ, ɯɢʁɚɥɭɪɨɧɚɧ, ɤɨʁɢ ʁɟ ɜɟɡɚɧ ɡɚ 

ɦɟɦɛɪɚɧɭ, ɦɨɠɟ ɞɨɫɬɢʄɢ ɞɭɠɢɧɭ ɨɞ ɩɪɟɤɨ 1 μm. Ɍɟɯɧɢɤɟ ɞɢɪɟɤɬɧɨɝ ɜɢɡɭɟɥɧɨɝ 

ɩɨɫɦɚɬɪɚʃɚ ɧɢɫɭ ɭ ɫɬɚʃɭ ʁɚɫɧɨ ɞɚ ɪɚɡɝɪɚɧɢɱɟ ɪɚɡɥɢɤɟ ɭ ɫɚɫɬɚɜɭ ɝɥɢɤɨɤɚɥɢɤɫɚ ɢɡɦɟђɭ 

ɟɧɞɨɬɟɥɧɟ ɫɬɪɚɧɟ ɢ ɥɭɦɢɧɚɥɧɟ ɫɬɪɚɧɟ. ɍɦɟɫɬɨ ɬɨɝɚ, ɭɤɚɡɭʁɭ ɧɚ ɬɨ ɞɚ ɫɟ ɟɧɞɨɬɟɥɧɢ 

ɝɥɢɤɨɤɚɥɢɤɫ ɩɨɧɚɲɚ ɤɚɨ ɜɪɥɨ ɫɥɨɠɟɧɚ, ɜɢɫɨɤɨ ɚɞɚɩɬɢɜɧɚ, ɬɪɨɞɢɦɟɧɡɢɨɧɚɥɧɚ ɦɪɟɠɚ 

ɪɚɡɥɢɱɢɬɢɯ ɩɨɥɢɫɚɯɚɪɢɞɚ. ɍɤɥɚʃɚʃɟ ɛɢɥɨ ɤɨʁɟ ɨɞ ɤɨɦɩɨɧɟɧɚɬɚ ɟɧɡɢɦɫɤɢ ɞɪɚɦɚɬɢɱɧɨ 

ɭɬɢɱɟ ɧɚ ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ ɝɥɢɤɨɤɚɥɢɤɫɚ, ɲɬɨ ɧɚɝɥɚɲɚɜɚ ɡɧɚɱɚʁ ɪɚɡɭɦɟɜɚʃɚ ɢɧɬɟɪɚɤɰɢʁɚ 

ɫɜɢɯ ɤɨɦɩɨɧɟɧɚɬɚ ɤɚɨ ʁɟɞɢɧɫɬɜɟɧɨɝ ɫɢɫɬɟɦɚ ɤɨʁɢ ɨɞɪɠɚɜɚ ɭ ɪɚɜɧɨɬɟɠɢ ɤɨɚɝɭɥɚɬɧɟ ɢ 

ɚɧɬɢɤɨɚɝɭɥɚɧɬɧɟ ɫɢɫɬɟɦɟ ɤɪɜɧɢɯ ɫɭɞɨɜɚ. Ɉɬɤɪɢʄɟ ɫɥɨʁɚ ɪɟɥɚɬɢɜɧɨ ɜɟɥɢɤɟ ɞɟɛʂɢɧɟ ɢ 

ʃɟɝɨɜ ɭɬɢɰɚʁ ɧɚ ɧɚɱɢɧ ɜɢђɟʃɚ ɩɪɨɩɭɫɬʂɢɜɨɫɬɢ ɤɪɜɧɢɯ ɫɭɞɨɜɚ, ɬʁ. ɬɪɚɧɫɟɧɞɨɬɟɥɢʁɚɥɧɟ 

ɛɚɪɢʁɟɪɟ ɭɨɩɲɬɟ, ɤɚɨ ɢ ɮɨɪɦɢɪɚʃɚ ɟɞɟɦɚ ʁɟ ɞɨɜɟɥɨ ɞɟ ɜɟɥɢɤɟ ɪɟɜɢɡɢʁɟ Starling-ɨɜɢɯ 

ɩɪɢɧɰɢɩɚ ɨɞ ɫɬɪɚɧɟ Weinbaum-ɚ ɢ Michel-ɚ ɤɨʁɢ ɫɭ ɩɪɟɞɥɨɠɢɥɢ ɞɚ ɫɟ ɝɪɚɞɢʁɟɧɬɢ ɩɪɢɬɢɫɤɚ 

ɩɪɢɦɟɧɟ ɫɚɦɨ ɧɚ ɟɧɞɨɬɟɥɧɢ ɝɥɢɤɨɤɚɥɢɤɫ ɫɚ ɫɜɨʁɢɦ ɤɥɟɮɬɨɜɢɦɚ, ɬɟɫɧɢɦ ɫɩɨʁɟɜɢɦɚ ɢ 
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ɬɟɨɪɟɬɫɤɢɦ ɩɨɪɚɦɚ (95). ȼɚɠɧɨɫɬ ɝɥɢɤɨɤɚɥɢɤɫɚ ɭ ɤɨɧɬɪɨɥɢ ɟɤɫɬɪɚɜɚɡɚɰɢʁɟ ɤɨɥɨɢɞɚ ɢ 

ɬɟɱɧɨɫɬɢ ɫɟ ɧɚɝɥɚɲɚɜɚ ɭ ɢɫɬɪɚɠɢɜɚʃɢɦɚ ɤɨʁɚ ɫɭ ɪɚɞɢɥɢ ɧɚ ɦɨɞɟɥɭ ɨɲɬɟʄɟɧɟ ɮɭɧɤɰɢʁɟ 

ɟɧɞɨɬɟɥɧɟ ɛɚɪɢʁɟɪɟ ɧɚɤɨɧ ɞɟɝɪɚɞɚɰɢʁɟ ɝɥɢɤɨɤɚɥɢɤɫɚ ɧɚ ɦɨɞɟɥɭ ɢɡɨɥɨɜɚɧɨɝ 

ɩɟɪɮɭɧɞɨɜɚɧɨɝ ɫɪɰɚ ɫɜɢʃɚ. ȿɧɞɨɬɟɥɧɢ ɝɥɢɤɨɤɚɥɢɤɫ ʁɟ ɱɭɜɚɪ ɟɧɞɨɬɟɥɚ, ɥɨɰɢɪɚɧ ɢɡɦɟђɭ 

ɤɪɜɨɬɨɤɚ ɢ ɦɟɦɛɪɚɧɟ ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ, ɩɪɟɞɫɬɚɜʂɚ ɜɟɨɦɚ ɜɚɠɧɭ ɞɟɬɟɪɦɢɧɚɧɬɭ 

ɜɚɫɤɭɥɚɪɧɟ ɩɟɪɦɟɚɛɢɥɧɨɫɬɢ (96).  

Ƚɥɢɤɨɤɚɥɢɤɫ ɢɦɚ ɫɩɨɫɨɛɧɨɫɬ ɞɚ ɨɞɪɟђɟɧɢɦ ɦɨɥɟɤɭɥɢɦɚ ɨɝɪɚɧɢɱɢ ɩɪɢɫɬɭɩ 

ɩɥɚɡɦɚɥɟɦɢ ɟɧɞɨɬɟɥɧɟ ʄɟɥɢʁɟ, ɲɬɨ ʁɟ ɞɟɦɨɧɫɬɪɢɪɚɧɨ ɭ ɚɪɬɟɪɢʁɚɦɚ ɦɟɡɟɧɬɟɪɢʁɭɦɚ ɩɚɰɨɜɚ 

ɤɨɪɢɫɬɟʄɢ ɮɥɭɨɪɟɫɰɟɧɬɧɨ ɨɛɟɥɟɠɟɧɟ ɞɟɤɫɬɪɚɧɟ ɪɚɡɥɢɱɢɬɢɯ ɦɨɥɟɤɭɥɚɪɧɢɯ ɜɟɥɢɱɢɧɚ. 

Ⱦɟɥɢɦɢɱɧɨ ɟɧɡɢɦɫɤɨ ɭɤɥɚʃɚʃɟ ɢ ɧɚɤɧɚɞɧɢ ɝɭɛɢɬɚɤ ɫɜɨʁɫɬɜɚ ɩɨɥɭɩɪɨɩɭɫɬʂɢɜɨɫɬɢ 

ɤɚɩɢɥɚɪɧɟ ɛɚɪɢʁɟɪɟ ɦɢɨɤɚɪɞɚ ɞɨɜɨɞɟ ɞɨ ɟɞɟɦɚ ɦɢɨɤɚɪɞɚ. ɉɪɢɥɢɤɨɦ ɪɚɡɦɚɬɪɚʃɚ 

ɩɪɨɩɭɫɬʂɢɜɨɫɬɢ, ɧɢɫɭ ɜɚɠɧɢ ɫɚɦɨ ɜɟɥɢɱɢɧɚ ɦɨɥɟɤɭɥɚ ɢ ɫɬɟɪɢɱɤɚ ɩɪɟɩɪɟɤɚ, ɜɟʄ ɢ 

ɟɥɟɤɬɪɨɫɬɚɬɢɱɤɢ ɧɚɛɨʁ ɤɚɤɨ ɝɥɢɤɨɤɚɥɢɤɫɚ, ɬɚɤɨ ɢ ɫɭɩɫɬɚɧɰɟ ɤɨʁɚ ɬɪɟɛɚ ɞɚ ɩɪɨђɟ. ɉɨɲɬɨ 

ɜɟʄɢɧɚ ɝɥɭɤɨɡɚɦɢɧɨɝɥɢɤɚɧɫɤɢɯ ɥɚɧɚɰɚ ɢɦɚ ɫɭɥɮɚɬɧɢ ɧɚɛɨʁ, ɝɥɢɤɨɤɚɥɢɤɫ ɩɪɟɞɫɬɚɜʂɚ 

ɩɨɜɪɲɢɧɭ ɫɚ ɧɟɝɚɬɢɜɧɢɦ ɧɚɛɨʁɟɦ ɤɨʁɚ ɨɛɥɚɠɟ ɭɧɭɬɪɚɲʃɨɫɬ ɰɢɪɤɭɥɚɬɨɪɧɨɝ ɫɢɫɬɟɦɚ. 

ɋɬɨɝɚ, ɧɟɭɬɪɚɥɢɡɚɰɢʁɚ ɝɥɢɤɨɤɚɥɢɤɫɚ ɪɟɡɭɥɬɢɪɚ ɩɨɜɟʄɚɧɢɦ ɚɩɫɨɪɛɨɜɚʃɟɦ ɚɥɛɭɦɢɧɚ ɨɞ 

ɫɬɪɚɧɟ ɤɭɥɬɢɜɢɫɚɧɢɯ ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ ɢ ɩɨɜɟʄɚɧɨɦ ɩɪɨɩɭɫɬʂɢɜɨɲʄɭ ɡɚ ɮɥɭɨɪɟɫɰɟɧɬɧɨ 

ɨɛɟɥɟɠɟɧɟ ɞɟɤɫɬɪɚɧɟ ɭ ʄɟɥɢʁɚɦɚ ɦɟɡɟɧɬɟɪɢʁɭɦɚ ɩɚɰɨɜɚ. Ʉɥɚɫɢɱɚɧ ɦɨɞɟɥ ɨɩɢɫɭʁɟ 

ɦɢɤɪɨɜɚɫɤɭɥɚɪɧɭ ɪɚɡɦɟɧɭ ɬɟɱɧɨɫɬɢ ɩɪɟɦɚ Starling-ɨɜɨɦ ɡɚɤɨɧɭ ɢɡ 1896. ɝɨɞɢɧɟ, ɤɨʁɢ 

ɬɜɪɞɢ ɞɚ ɮɢɥɬɪɚɰɢʁɚ ɬɟɱɧɨɫɬɢ ɤɪɨɡ ɟɧɞɨɬɟɥ ɤɚɩɢɥɚɪɚ ɡɚɜɢɫɢ ɨɞ ɯɢɞɪɚɭɥɢɱɤɨɝ ɢ 

ɤɨɥɨɢɞɧɨɝ ɨɫɦɨɬɫɤɨɝ ɩɪɢɬɢɫɤɚ ɭ ɜɚɫɤɭɥɚɪɧɨɦ ɥɭɦɟɧɭ ɢ ɨɤɨɥɧɨɦ ɬɤɢɜɭ (97). Ɍɚɤɨђɟ ʁɟ 

ɜɚɠɧɨ ɧɚɩɨɦɟɧɭɬɢ ɞɚ shear ɫɬɪɟɫ, ɱɚɤ ɢ ɤɚɞɚ ɝɥɢɤɨɤɚɥɢɤɫ ɧɢʁɟ ɭ ɩɨɬɩɭɧɨɫɬɢ ɩɪɢɫɭɬɚɧ 

ɢɥɢ ɮɭɧɤɰɢɨɧɚɥɚɧ, ɦɨɠɟ ɞɚ ɫɟ ɩɪɟɧɨɫɢ ɧɚ ɞɪɭɝɟ ɞɟɥɨɜɟ ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ. Ɍɨ ɨɛɭɯɜɚɬɚ 

ɢɧɬɟɪɰɟɥɭɥɚɪɧɟ ɜɟɡɟ ɢ ɛɚɡɚɥɧɟ ɚɞɯɟɡɢɨɧɟ ɩɥɨɱɟ, ɤɨʁɟ ɫɭ ɨɞɝɨɜɨɪɧɟ ɡɚ ɞɚʂɟ ɨɫɟɬʂɢɜɨɫɬ 

ɧɚ ɫɯɟɚɪ ɫɬɪɟɫ, ɱɚɤ ɢ ɤɚɞ ɝɥɢɤɨɤɚɥɢɤɫ ɜɢɲɟ ɧɢʁɟ ɩɪɢɫɭɬɚɧ. Ɉɜɢ ɩɪɨɰɟɫɢ ɡɚʁɟɞɧɨ 

ɞɨɩɪɢɧɨɫɟ ɰɟɥɨɤɭɩɧɨɦ ɨɞɝɨɜɨɪɭ ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ ɧɚ ɦɟɯɚɧɢɱɤɟ ɩɪɨɦɟɧɟ ɭ ɨɤɨɥɢɧɢ. 

ɉɪɨɬɟɢɧɢ ɩɥɚɡɦɟ ɤɨʁɢ ɫɟ ɜɟɠɭ ɡɚ ɝɥɢɤɨɤɚɥɢɤɫ ɦɨɝɭ ɡɧɚɱɚʁɧɨ ɭɬɢɰɚɬɢ ɧɚ ɥɨɤɚɥɧɨ 

ɨɤɪɭɠɟʃɟ ɧɚ ɜɢɲɟ ɧɚɱɢɧɚ. Ɉɜɚ ɢɧɬɟɪɚɤɰɢʁɚ ɫɟ ɦɨɠɟ ɩɨɫɦɚɬɪɚɬɢ ɢɡ ɪɚɡɥɢɱɢɬɢɯ 

ɩɟɪɫɩɟɤɬɢɜɚ. ɉɪɜɨ, ɜɟɠɚʃɟ ɪɟɰɟɩɬɨɪɚ, ɟɧɡɢɦɚ ɢɥɢ ʃɢɯɨɜɢɯ ɥɢɝɚɧɞɚ ɡɚ ɝɥɢɤɨɤɚɥɢɤɫ ɦɨɠɟ 

ɢɡɚɡɜɚɬɢ ɥɨɤɚɥɧɨ ɩɨɜɟʄɚʃɟ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɨɜɢɯ ɫɭɩɫɬɚɧɰɢ. Ɍɨ ɦɨɠɟ ɪɟɡɭɥɬɢɪɚɬɢ 

ɩɨɪɟɦɟʄɚʁɟɦ ɚɞɟɤɜɚɬɧɨɝ ɫɢɝɧɚɥɢɡɢɪɚʃɚ ɢɥɢ ɟɧɡɢɦɫɤɟ ɦɨɞɢɮɢɤɚɰɢʁɟ, ɲɬɨ ɢɦɚ 

ɢɦɩɥɢɤɚɰɢʁɟ ɧɚ ɪɚɡɥɢɱɢɬɟ ʄɟɥɢʁɫɤɟ ɩɪɨɰɟɫɟ. Ⱦɪɭɝɨ, ɜɟɡɢɜɚʃɟ ɟɧɡɢɦɚ ɢɥɢ ʃɢɯɨɜɢɯ 

ɚɝɨɧɢɫɬɚ ɢ ɢɧɯɢɛɢɬɨɪɚ ɡɚ ɝɥɢɤɨɤɚɥɢɤɫ ɦɨɠɟ ɞɨɞɚɬɢ ɜɚɫɤɭɥɨɩɪɨɬɟɤɬɢɜɧɭ ɭɥɨɝɭ ʃɟɝɨɜɨʁ 
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ɮɭɧɤɰɢɨɧɚɥɧɨɫɬɢ. Ɉɜɨ ɡɧɚɱɢ ɞɚ ɝɥɢɤɨɤɚɥɢɤɫ ɦɨɠɟ ɩɨɫɥɭɠɢɬɢ ɤɚɨ ɡɚɲɬɢɬɧɢ ɨɦɨɬɚɱ ɤɨʁɢ 

ɪɟɝɭɥɢɲɟ ɢɧɬɟɪɚɤɰɢʁɭ ɢɡɦɟђɭ ɟɧɞɨɬɟɥɚ ɢ ɞɪɭɝɢɯ ɫɭɩɫɬɚɧɰɢ ɭ ɤɪɜɢ. ɍ ɤɨɧɬɟɤɫɬɭ 

ɚɧɬɢɤɨɚɝɭɥɚɰɢʁɟ, ɝɥɢɤɨɤɚɥɢɤɫ ɢɝɪɚ ɜɚɠɧɭ ɭɥɨɝɭ. ɇɟɤɟ ɨɞ ɤʂɭɱɧɢɯ ɦɟɞɢʁɚɬɨɪɚ 

ɚɧɬɢɤɨɚɝɭɥɚɰɢʁɟ ɫɟ ɜɟɡɭʁɭ ɡɚ ɝɥɢɤɨɤɚɥɢɤɫ. ɇɚ ɩɪɢɦɟɪ, ɚɧɬɢɬɪɨɦɛɢɧ III, ɫɧɚɠɚɧ 

ɢɧɯɢɛɢɬɨɪ ɩɪɨɤɨɚɝɭɥɚɧɬɧɢɯ ɟɧɡɢɦɚ ɩɨɩɭɬ ɬɪɨɦɛɢɧɚ ɢ ɚɤɬɢɜɢɪɚɧɢɯ ɮɚɤɬɨɪɚ X ɢ IX (FXa 

ɢ XIXa), ɜɟɡɭʁɟ ɫɟ ɡɚ ɝɥɢɤɨɤɚɥɢɤɫ, ɩɨɫɟɛɧɨ ɯɟɩɚɪɚɧ ɫɭɥɮɚɬ. Ɉɜɚʁ ɜɟɡɢɜɧɢ ɩɪɨɰɟɫ ɩɨʁɚɱɚɜɚ 

ɚɧɬɢɤɨɚɝɭɥɚɧɬɧɨ ɞɟɥɨɜɚʃɟ ɚɧɬɢɬɪɨɦɛɢɧɚ III ɏɟɩɚɪɢɧ ɤɨɮɚɤɬɨɪ II ʁɟ ɫɩɟɰɢɮɢɱɧɢ 

ɢɧɯɢɛɢɬɨɪ ɬɪɨɦɛɢɧɚ ɤɨʁɢ ɫɟ ɚɤɬɢɜɢɪɚ ɞɟɪɦɚɬɚɧ ɫɭɥɮɚɬɨɦ ɢɡ ɝɥɢɤɨɤɚɥɢɤɫɚ. Ɉɜɨ ʁɟ ʁɨɲ 

ʁɟɞɚɧ ɩɪɢɦɟɪ ɤɚɤɨ ɝɥɢɤɨɤɚɥɢɤɫ ɞɨɩɪɢɧɨɫɢ ɜɚɫɤɭɥɨɩɪɨɬɟɤɬɢɜɧɨɦ ɨɤɪɭɠɟʃɭ. 

Ɍɪɨɦɛɨɦɨɞɭɥɢɧ, ɤɨʁɢ ɫɟ ɫɢɧɬɟɬɢɲɟ ɨɞ ɫɬɪɚɧɟ ɟɧɞɨɬɟɥɢʁɚɥɧɢɯ ʄɟɥɢʁɚ, ɦɨɠɟ ɩɪɟɬɜɨɪɢɬɢ 

ɬɪɨɦɛɢɧ, ɩɪɨɤɨɚɝɭɥɚɧɬɧɢ ɟɧɡɢɦ, ɭ ɚɤɬɢɜɚɬɨɪ ɩɭɬɚ ɩɪɨɬɟɢɧɚ ɐ, ɲɬɨ ɝɚ ɱɢɧɢ 

ɚɧɬɢɤɨɚɝɭɥɚɧɬɧɢɦ. ɏɨɧɞɪɨɢɬɢɧ-ɫɭɥɮɚɬ ɩɪɢɫɭɬɚɧ ɭ ɬɪɨɦɛɨɦɨɞɭɥɢɧɭ ɜɟɡɭʁɟ ɫɟ ɡɚ 

ɝɥɢɤɨɤɚɥɢɤɫ ɢ ɬɚɤɨ ɨɦɨɝɭʄɚɜɚ ɨɜɨʁ ɢɧɬɟɪɚɤɰɢʁɢ. Ɍɚɤɨђɟ, ɮɚɤɬɨɪ ɢɧɯɢɛɢɰɢʁɟ ɬɤɢɜɧɨɝ ɩɭɬɚ 

(TFPI), ɫɧɚɠɚɧ ɢɧɯɢɛɢɬɨɪ ɮɚɤɬɨɪɚ VIIa ɢ Xɚ, ɬɚɤɨђɟ ɫɟ ɜɟɡɭʁɟ ɡɚ ɝɥɢɤɨɤɚɥɢɤɫ ɭɡ ɩɨɦɨʄ 

ɯɟɩɚɪɚɧ ɫɭɥɮɚɬɚ. Ɉɜɚ ɜɟɡɚ ɨɦɨɝɭʄɚɜɚ ɚɩɫɨɪɩɰɢʁɭ ɢ ɪɚɡɝɪɚɞʃɭ TFPI-Xa ɤɨɦɩɥɟɤɫɚ, ɲɬɨ 

ɡɚɜɢɫɢ ɨɞ ɯɟɩɚɪɚɧ ɫɭɥɮɚɬɚ ɩɪɢɫɭɬɧɨɝ ɭ ɝɥɢɤɨɤɚɥɢɤɫɭ. Ʉɪɨɡ ɨɜɟ ɪɚɡɥɢɱɢɬɟ ɦɨɥɟɤɭɥɟ 

ɚɧɬɢɤɨɚɝɭɥɚɰɢʁɟ ɩɪɢɫɭɬɧɟ ɭ ɝɥɢɤɨɤɚɥɢɤɫɭ, ɟɧɞɨɬɟɥɢʁɚɥɧɢ ɫɥɨʁ ɩɨɫɬɚʁɟ 

ɬɪɨɦɛɨɪɟɡɢɫɬɟɧɬɚɧ, ɲɬɨ ʁɟ ɤʂɭɱɧɨ ɡɚ ɨɞɪɠɚɜɚʃɟ ɜɚɫɤɭɥɚɪɧɨɝ ɡɞɪɚɜʂɚ (98). 

ɂɧɮɭɡɢʁɚ 5% ɚɥɛɭɦɢɧɚ ɢ 6% ɯɢɞɪɨɤɫɟɬɢɥ ɫɤɪɨɛɚ, ɩɪɢɪɨɞɧɢ ɢ ɜɟɲɬɚɱɤɢ ɤɨɥɨɢɞ, 

ɞɨɜɨɞɟ ɞɨ ɫɦɚʃɟɧɟ ɟɤɫɬɪɚɜɚɡɚɰɢʁɟ ɮɥɭɢɞɚ, ɦɟђɭɬɢɦ, ɧɚɤɨɧ 20 ɦɢɧɭɬɚ ɬɨɩɥɟ ɢɫɯɟɦɢʁɟ, 

ɫɚɦɨ ɢɧɮɭɡɢʁɚ ɚɥɛɭɦɢɧɚ ɫɩɪɟɱɚɜɚ ɜɚɫɤɭɥɚɪɧɭ ɟɤɫɬɪɚɜɚɡɚɰɢʁɭ. Ɉɜɨ ɧɚɝɥɚɲɚɜɚ ɜɚɠɧɨɫɬ 

ɢɧɬɚɤɬɧɨɝ ɝɥɢɤɨɤɚɥɢɤɫɚ ɢ ɭɥɨɝɭ ɩɪɨɬɟɢɧɚ ɩɥɚɡɦɢɧɨɝ ɩɨɪɟɤɥɚ ɭ ɮɭɧɤɰɢʁɢ ɤɨɦɩɟɬɟɧɬɧɨɝ 

ɝɥɢɤɨɤɚɥɢɤɫɚ. Ɋɟɜɢɞɢɪɚɧɢ Starling-ɨɜ ɩɪɢɧɰɢɩ ʁɟ ɨɛɟɡɛɟɞɢɨ ɞɟɬɚʂɧɢʁɢ ɭɜɢɞ ɭ 

ɜɚɫɤɭɥɚɪɧɭ ɩɟɪɦɟɚɛɢɥɧɨɫɬ ɢ ɧɚɝɥɚɲɚɜɚ ɡɧɚɱɚʁ ɟɧɞɨɬɟɥɧɨɝ ɝɥɢɤɨɤɚɥɢɤɫɚ ɤɚɨ ɜɟɥɢɤɟ 

ɞɟɬɟɪɦɢɧɚɧɬɟ. ɇɚɲɚ ʁɟ ɩɪɟɬɩɨɫɬɚɜɤɚ ɞɚ ʁɟ ɪɚɫɬɜɨɪ ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ (ɋɁɉ) ɩɨɤɚɡɚɨ 

ɛɟɧɟɮɢɬɟ ɭ ɫɦɢɫɥɭ ɨɱɭɜɚʃɚ ɢɧɬɟɝɪɢɬɟɬɚ ɡɢɞɚ ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ ɡɛɨɝ ɜɢɫɨɤɨɝ ɫɚɞɪɠɚʁɚ 

ɚɥɛɭɦɢɧɚ, ɝɥɨɛɭɥɢɧɚ ɤɚɨ ɢ ɨɫɬɚɥɢɯ ɩɪɨɬɟɢɧɚ ɩɥɚɡɦɟ ɨɜɨɝ ɤɪɜɧɨɝ ɞɟɪɢɜɚɬɚ. ɍ ʁɟɞɧɨɦ 

ɢɫɩɢɬɢɜɚʃɭ ʁɟ ɫɚɝɥɟɞɚɧɨ 39 (32 ɞɚɤɪɨɧɫɤɚ ɢ 7 ɬɟɮɥɨɧɫɤɢɯ) ɫɢɧɬɟɬɢɱɤɢɯ ɝɪɚɮɬɨɜɚ 

ɤɨɪɢɲʄɟɧɢɯ ɡɚ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɭ ɩɟɪɢɮɟɪɧɟ ɚɪɬɟɪɢʁɫɤɟ ɛɨɥɟɫɬɢ, ɭɤɥɨʃɟɧɢɯ ɭ 

ɩɨɫɬɨɩɟɪɚɬɢɜɧɨɦ ɩɟɪɢɨɞɭ ɨɞ 2 ɦɟɫɟɰɚ ɞɨ 18 ɝɨɞɢɧɚ. Ƚɪɚɮɬɨɜɢ ɫɭ ɩɨɞɜɪɝɧɭɬɢ 

ɯɢɫɬɨɥɨɲɤɨʁ ɢ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɨʁ ɚɧɚɥɢɡɢ. ɉɨɱɟɬɧɨ, ɭɧɭɬɪɚɲʃɚ ɩɨɜɪɲɢɧɚ ɝɪɚɮɬɚ ʁɟ 

ɩɪɟɤɪɢɜɟɧɚ ɬɪɨɦɛɧɢɦ ɦɚɫɚɦɚ ɤɨʁɟ ɫɟ ɨɪɝɚɧɢɡɭʁɭ ɢ ɮɨɪɦɢɪɚʁɭ ɝɪɚɧɭɥɚɰɢɨɧɨ ɬɤɢɜɨ ɤɨʁɟ 

ɩɨɫɬɭɩɧɨ ɩɪɟɥɚɡɢ ɭ ɮɢɛɪɨɡɧɨ ɬɤɢɜɨ. ɍ ɬɨɦ ɧɨɜɨɮɨɪɦɢɪɚɧɨɦ ɬɤɢɜɭ ɭɨɱɚɜɚʁɭ ɫɟ ɝɢɝɚɧɬɫɤɟ 
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ʄɟɥɢʁɟ, ɤɚɪɚɤɬɟɪɢɫɬɢɱɧɟ ɡɚ ɪɟɚɤɰɢʁɭ ɧɚ ɩɪɢɫɭɫɬɜɨ ɫɬɪɚɧɨɝ ɦɚɬɟɪɢʁɚɥɚ, ɚ ɢɡɦɟђɭ ɬɢɯ 

ʄɟɥɢʁɚ ɫɟ ɧɚɥɚɡɟ ɩɪɨɬɟɢɧɢ ɩɥɚɡɦɟ. Ʉɨɞ ɝɪɚɮɬɨɜɚ ɫɬɚɪɢʁɢɯ ɨɞ 2 ɝɨɞɢɧɟ, ɨɜɨ ɬɤɢɜɨ ɜɢɲɟ ɧɟ 

ɫɚɞɪɠɢ ɬɪɨɦɛɨɰɢɬɟ, ɜɟʄ ɫɟ ɩɨɱɢʃɭ ɜɟɡɢɜɚɬɢ ɥɢɩɢɞɢ. ɂɞɟɧɬɢɮɢɤɨɜɚɧɢ ɥɢɩɢɞɢ ɭɤʂɭɱɭʁɭ 

ɥɢɩɨɩɪɨɬɟɢɧɟ ɤɨʁɢ ɫɚɞɪɠɟ ɚɩɨɥɢɩɨɩɪɨɬɟɢɧ Ȼ ɢ ɮɢɛɪɢɧɨɝɟɧ, ɤɨʁɢ ɫɭ ɪɚɫɩɨɪɟђɟɧɢ ɧɚ 

ɧɚɱɢɧ ɫɥɢɱɚɧ ɨɧɨɦɟ ɲɬɨ ɫɟ ɧɚɥɚɡɢ ɭ ɚɪɬɟɪɢʁɚɦɚ ɩɪɨɦɟʃɟɧɢɦ ɚɬɟɪɨɫɤɥɟɪɨɡɨɦ. 

Ⱥɩɨɥɢɩɨɩɪɨɬɟɢɧ Ȼ ɢ ɮɢɛɪɢɧɨɝɟɧ ɬɚɤɨђɟ ɫɟ ɦɨɝɭ ɩɪɨɧɚʄɢ ɭ ɨɪɝɚɧɢɡɨɜɚɧɢɦ ɢɥɢ 

ɞɟɥɢɦɢɱɧɨ ɨɪɝɚɧɢɡɨɜɚɧɢɦ ɬɪɨɦɛɧɢɦ ɦɚɫɚɦɚ ɧɚ ɫɬɚɪɢʁɢɦ ɝɪɚɮɬɨɜɢɦɚ. ɇɚʁɫɬɚɪɢʁɢ 

ɝɪɚɮɬɨɜɢ ɩɨɤɚɡɭʁɭ ɡɧɚɤɨɜɟ ɫɭɠɟʃɚ ɤɪɜɧɨɝ ɫɭɞɚ, ɤɚɥɰɢɮɢɤɚɰɢʁɟ ɢ ɫɬɜɚɪɚʃɚ ɚɧɟɭɪɢɡɦɢ. 

Ⱦɟɩɨɡɢɰɢʁɚ ɥɢɩɢɞɚ ɫɟ ɩɨɜɟʄɚɜɚ ɫɚ ɫɬɚɪɟʃɟɦ ɝɪɚɮɬɨɜɚ ɢ ɧɢʁɟ ɫɩɟɰɢɮɢɱɧɚ ɡɚ ɜɪɫɬɭ ɝɪɚɮɬɚ 

ɢɥɢ ɞɨɩɪɢɧɨɫ ɨɤɥɭɡɢʁɢ ɝɪɚɮɬɚ. ɂɦɭɧɨɯɢɫɬɨɥɨɲɤɟ ɚɧɚɥɢɡɟ ɫɭɝɟɪɢɲɭ ɞɚ ʁɟ ɨɜɚʁ ɩɪɨɰɟɫ 

ɬɟɲɤɨ ɪɚɡɥɢɤɨɜɚɬɢ ɨɞ ɩɪɚɜɟ ɚɬɟɪɨɫɤɥɟɪɨɡɟ (99).  

ɉɨɬɪɟɛɚ ɡɚ  ɚɞɚɩɬɚɰɢʁɨɦ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɢɦɚ ɫɜɨʁ ɭɡɪɨɤ ɭ ɯɢɪɭɪɲɤɢɦ 

ɩɨɫɬɭɩɰɢɦɚ ɜɟɡɚɧɢɦ ɡɚ ɭɡɢɦɚʃɟ ɜɟɧɚ ɩɪɟ ɬɪɚɧɫɩɥɚɧɬɚɰɢʁɟ. ɉɪɢɥɢɤɨɦ ɩɪɢɩɪɟɦɟ ɝɪɚɮɬɚ, 

ɡɢɞ ɚɞɜɟɧɬɢɰɢʁɟ ɜɟɧɟ ɱɟɫɬɨ ɛɢɜɚ ɨɲɬɟʄɟɧ, ɩɨɫɟɛɧɨ ɚɤɨ ɫɟ ɧɚɪɭɲɢ ɞɨɬɨɤ ɤɪɜɢ ɢɡ ɜɚɫɚ 

ɜɚɫɨɪɭɦ, ɦɪɟɠɟ ɤɪɜɧɢɯ ɫɭɞɨɜɚ ɤɨʁɚ ʁɟ ɢɧɚɱɟ ɨɞɝɨɜɨɪɧɚ ɡɚ ɫɧɚɛɞɟɜɚʃɟ ɚɞɜɟɧɬɢɰɢʁɟ ɤɪɜʂɭ. 

Ɉɜɚʁ ɩɨɪɟɦɟʄɚʁ ɞɨɜɨɞɢ ɞɨ ɬɤɢɜɧɟ ɯɢɩɨɤɫɢʁɟ ɢ ɧɟɞɨɫɬɚɬɤɚ ɯɪɚʃɢɜɢɯ ɦɚɬɟɪɢʁɚ ɭ ɡɢɞɭ 

ɤɪɜɧɨɝ ɫɭɞɚ. Ɉɜɢ ɭɫɥɨɜɢ ɯɢɩɨɤɫɢʁɟ ɢ ɯɢɩɨɧɭɬɪɢɰɢʁɟ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɢɡɚɡɢɜɚʁɭ 

ɨɫɥɨɛɚђɚʃɟ ɢɧɮɥɚɦɚɬɨɪɧɢɯ ɰɢɬɨɤɢɧɚ, ɤɨʁɢ ɢɝɪɚʁɭ ɤʂɭɱɧɭ ɭɥɨɝɭ ɭ ɮɨɪɦɢɪɚʃɭ 

ɧɟɨɢɧɬɢɦɚɥɧɟ ɯɢɩɟɪɩɥɚɡɢʁɟ. ȼɟʄ ɬɨɤɨɦ ɯɢɪɭɪɲɤɟ ɪɟɫɟɤɰɢʁɟ, ɰɢɬɨɤɢɧɢ ɩɨɩɭɬ IL-6 ɢ IL-8 

ɫɟ ɨɫɥɨɛɚђɚʁɭ. ɋɦɚɬɪɚ ɫɟ ɞɚ ʁɟ ɨɡɛɢʂɧɨɫɬ ɨɲɬɟʄɟʃɚ ɚɞɜɟɧɬɢɰɢʁɟ ɚɭɬɨɜɟɧɫɤɨɝ ɝɪɚɮɬɚ 

ɞɢɪɟɤɬɧɨ ɩɨɜɟɡɚɧɚ ɫɚ ɫɬɟɩɟɧɨɦ ɪɚɡɜɨʁɚ ɧɟɨɢɧɬɢɦɟ ɭ ɫɚɦɨɦ ɝɪɚɮɬɭ. Ɋɚɡɭɦɟɜɚʃɟ ɨɜɨɝ 

ɩɪɨɰɟɫɚ ɩɨɦɚɠɟ ɢɞɟɧɬɢɮɢɤɚɰɢʁɢ ɮɚɤɬɨɪɚ ɪɢɡɢɤɚ ɤɨʁɢ ɞɨɜɨɞɟ ɞɨ ɧɟɠɟʂɟɧɢɯ ɚɞɚɩɬɚɰɢʁɚ 

ɝɪɚɮɬɨɜɚ ɢ ɨɬɜɚɪɚ ɩɭɬ ɡɚ ɢɫɬɪɚɠɢɜɚʃɟ ɫɬɪɚɬɟɝɢʁɚ ɡɚ ɤɨɧɬɪɨɥɭ ɨɜɢɯ ɦɟɯɚɧɢɡɚɦɚ ɢ 

ɩɨɛɨʂɲɚʃɟ ɞɭɝɨɪɨɱɧɟ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬɢ ɬɪɚɧɫɩɥɚɧɬɢɪɚɧɢɯ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ.  

Ʉɥɚɫɢɮɢɤɚɰɢʁɚ ɞɨɝɚђɚʁɚ ɤɨʁɢ ɜɨɞɟ ɮɨɪɦɢɪɚʃɭ ɧɟɨɢɧɬɢɦɟ ɦɨɝɭ ɫɟ ɩɨɞɟɥɢɬɢ ɭ 5 

ɤɨɪɚɤɚ: 1) ɚɤɬɢɜɚɰɢʁɚ ɬɪɨɦɛɨɰɢɬɚ, 2) ɪɟɝɪɭɬɚɰɢʁɚ ɧɟɭɬɪɨɮɢɥɚ ɢ ɢɧɮɥɚɦɚɰɢʁɚ, 

3) ɚɤɬɢɜɚɰɢʁɚ ɤɨɚɝɭɥɚɰɢɨɧɟ ɤɚɫɤɚɞɟ, 4) ɦɢɝɪɚɰɢʁɚ ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ ɢ 

5) ɩɪɨɥɢɮɟɪɚɰɢʁɚ ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ. 

ȿɧɞɨɬɟɥɧɢ ɝɥɢɤɨɤɚɥɢɤɫ ɢɦɚ ɡɧɚɱɚʁɧɭ ɭɥɨɝɭ ɭ ɦɨɞɭɥɚɰɢʁɢ ɢɧɮɥɚɦɚɬɨɪɧɨɝ 

ɨɞɝɨɜɨɪɚ ɢ ɩɪɭɠɚʃɭ ɡɚɲɬɢɬɟ ɤɪɜɧɢɦ ɫɭɞɨɜɢɦɚ. Ɉɜɚ ɮɭɧɤɰɢʁɚ ɫɟ ɨɝɥɟɞɚ ɭ ɢɧɬɟɪɚɤɰɢʁɢ ɫ 

ɰɢɬɨɤɢɧɢɦɚ, ɤʂɭɱɧɢɦ ɦɨɥɟɤɭɥɢɦɚ ɭ ɡɚɩɚʂɟʃɭ. Ƚɥɢɤɨɤɚɥɢɤɫ ɫɟ ɜɟɡɢɜɚʃɟɦ ɡɚ ɰɢɬɨɤɢɧɟ 

ɦɨɠɟ ɫɩɪɟɱɢɬɢ ʃɢɯɨɜɨ ɜɟɡɢɜɚʃɟ ɡɚ ʄɟɥɢʁɫɤɟ ɪɟɰɟɩɬɨɪɟ. Ɉɜɨ ʁɟ ɤʂɭɱɧɨ ɡɚ ɪɟɝɭɥɚɰɢʁɭ 



100 
 

ɡɚɩɚʂɟʃɚ ʁɟɪ, ɭɦɚʃɢɜɚʃɟɦ ɜɟɡɢɜɚʃɚ ɰɢɬɨɤɢɧɚ ɡɚ ʄɟɥɢʁɫɤɟ ɪɟɰɟɩɬɨɪɟ, ɟɧɞɨɬɟɥɧɟ ʄɟɥɢʁɟ 

ɫɩɪɟɱɚɜɚʁɭ ɚɤɬɢɜɚɰɢʁɭ ɫɢɝɧɚɥɧɢɯ ɩɭɬɟɜɚ ɤɨʁɢ ɞɨɜɨɞɟ ɞɨ ɡɚɩɚʂɟʃɚ. ȼɚɠɧɨ ʁɟ ɧɚɩɨɦɟɧɭɬɢ 

ɞɚ ɨɱɭɜɚʃɟ ɯɟɩɚɪɚɧ ɫɭɥɮɚɬɚ, ʁɟɞɧɟ ɨɞ ɤɨɦɩɨɧɟɧɬɢ ɝɥɢɤɨɤɚɥɢɤɫɚ, ɢɦɚ ɜɟɥɢɤɢ ɡɧɚɱɚʁ. 

ɇɚɢɦɟ, ɝɭɛʂɟʃɟ ɯɟɩɚɪɚɧ ɫɭɥɮɚɬɚ, ɛɢɥɨ ɭɫɥɟɞ ɟɧɡɢɦɫɤɨɝ ɪɚɡɝɪɚɞʃɨɦ ɢɥɢ ɨɲɬɟʄɟʃɚ, 

ɩɨɜɟʄɚɜɚ ɨɫɟɬʂɢɜɨɫɬ ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ ɧɚ ɚɤɬɢɜɚɰɢʁɭ ɰɢɬɨɤɢɧɢɦɚ. Ɉɜɨ ɡɧɚɱɢ ɞɚ 

ɢɧɬɟɝɪɢɬɟɬ ɝɥɢɤɨɤɚɥɢɤɫɚ ɢ ɯɟɩɚɪɚɧ ɫɭɥɮɚɬɚ ɩɨɫɟɛɧɨ, ɢɝɪɚ ɤʂɭɱɧɭ ɭɥɨɝɭ ɭ ɫɩɪɟɱɚɜɚʃɭ 

ɩɪɟɤɨɦɟɪɧɨɝ ɢɧɮɥɚɦɚɬɨɪɧɨɝ ɨɞɝɨɜɨɪɚ. Јɨɲ ʁɟɞɚɧ ɡɧɚɱɚʁɚɧ ɚɫɩɟɤɬ ɜɚɫɤɭɥɨɩɪɨɬɟɤɬɢɜɧɟ 

ɭɥɨɝɟ ɝɥɢɤɨɤɚɥɢɤɫɚ ʁɟ ʃɟɝɨɜɚ ɫɩɨɫɨɛɧɨɫɬ ɞɚ ɜɟɠɟ ɧɟɭɬɪɚɥɢɡɚɬɨɪɟ ɫɥɨɛɨɞɧɢɯ ɪɚɞɢɤɚɥɚ, 

ɩɨɩɭɬ ɟɤɫɬɪɚɰɟɥɭɥɚɪɧɟ ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɟ (SOD). Ɉɜɢ ɟɧɡɢɦɢ ɢɦɚʁɭ ɭɥɨɝɭ ɭ ɫɦɚʃɟʃɭ 

ɨɤɫɢɞɚɬɢɜɧɨɝ ɫɬɪɟɫɚ, ɤɨʁɢ ʁɟ ɮɚɤɬɨɪ ɪɢɡɢɤɚ ɡɚ ɨɲɬɟʄɟʃɟ ɟɧɞɨɬɟɥɚ. Ʉɪɨɡ ɨɜɭ ɢɧɬɟɪɚɤɰɢʁɭ, 

ɝɥɢɤɨɤɚɥɢɤɫ ɨɦɨɝɭʄɚɜɚ ɨɞɪɠɚɜɚʃɟ ɧɨɪɦɚɥɧɨɝ ɧɢɜɨɚ ɚɡɨɬ ɨɤɫɢɞɚ, ɱɢɦɟ ɫɟ ɫɩɪɟɱɚɜɚ 

ɞɢɫɮɭɧɤɰɢʁɚ ɟɧɞɨɬɟɥɚ. Ʉɪɨɡ ɫɜɟ ɨɜɟ ɢɧɬɟɪɚɤɰɢʁɟ, ɟɧɞɨɬɟɥɧɢ ɝɥɢɤɨɤɚɥɢɤɫ ɢɝɪɚ ɤʂɭɱɧɭ 

ɭɥɨɝɭ ɭ ɡɚɲɬɢɬɢ ɤɪɜɧɢɯ ɫɭɞɨɜɚ ɨɞ ɩɪɟɤɨɦɟɪɧɨɝ ɡɚɩɚʂɟʃɚ ɢ ɨɤɫɢɞɚɬɢɜɧɨɝ ɫɬɪɟɫɚ, 

ɨɞɪɠɚɜɚʁɭʄɢ ʃɢɯɨɜɨ ɡɞɪɚɜʂɟ ɢ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ. Ƚɥɢɤɨɤɚɥɢɤɫ, ɨɫɢɦ ɫɜɨʁɟ ɫɩɨɫɨɛɧɨɫɬɢ 

ɞɚ ɪɟɝɭɥɢɲɟ ɩɪɢɫɬɭɩ ɪɚɡɥɢɱɢɬɢɦ ɦɨɥɟɤɭɥɢɦɚ ɞɨ ɟɧɞɨɬɟɥɚ, ɢɦɚ ʁɨɲ ʁɟɞɚɧ ɡɧɚɱɚʁɚɧ ɭɬɢɰɚʁ 

ɧɚ ɞɢɧɚɦɢɤɭ ɢɧɬɟɪɚɤɰɢʁɚ ɭ ɤɪɜɧɢɦ ɫɭɞɨɜɢɦɚ. Ʉɚɨ ɩɪɜɨ, ɝɥɢɤɨɤɚɥɢɤɫ ɞɟɥɭʁɟ ɧɚ ɩɨɧɚɲɚʃɟ 

ɟɪɢɬɪɨɰɢɬɚ ɭ ɛɥɢɡɢɧɢ ɡɢɞɚ ɤɪɜɧɨɝ ɫɭɞɚ. ɍ ɦɢɤɪɨɰɢɪɤɭɥɚɰɢʁɢ, ɦɨɠɟ ɫɟ ɪɟɚɥ-ɬɢɦɟ ɭɨɱɢɬɢ 

ɤɚɤɨ ɟɪɢɬɪɨɰɢɬɢ ɱɟɫɬɨ ɢɡɛɟɝɚɜɚʁɭ ɞɢɪɟɤɬɧɭ ɢɧɬɟɪɚɤɰɢʁɭ ɫɚ ɟɧɞɨɬɟɥɧɨɦ ʄɟɥɢʁɫɤɨɦ 

ɩɨɜɪɲɢɧɨɦ. Ɉɜɚ ɫɩɟɰɢɮɢɱɧɚ ɡɨɧɚ ɨɤɨ ɟɧɞɨɬɟɥɚ, ɝɞɟ ɟɪɢɬɪɨɰɢɬɢ ɤɥɢɡɟ ɢ ɨɛɢɥɚɡɟ ʄɟɥɢʁɟ, 

ɩɨɫɬɚʁɟ ɡɧɚɱɚʁɧɨ ɫɭɠɟɧɚ ɤɚɞɚ ɫɟ ɝɥɢɤɨɤɚɥɢɤɫ ɞɟɝɪɚɞɢɪɚ, ɲɬɨ ɫɟ ɦɨɠɟ ɩɪɚɬɢɬɢ 

ɤɨɪɢɲʄɟʃɟɦ ɩɨɫɟɛɧɢɯ ɫɜɟɬɥɨɫɧɢɯ ɬɟɯɧɢɤɚ. ɋɥɢɱɚɧ ɩɪɢɧɰɢɩ ɫɟ ɩɪɢɦɟʃɭʁɟ ɧɚ 

ɢɧɬɟɪɚɤɰɢʁɭ ɢɡɦɟђɭ ɬɪɨɦɛɨɰɢɬɚ ɢ ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ. ɍ ɧɨɪɦɚɥɧɢɦ ɤɨɧɬɪɨɥɢɫɚɧɢɦ 

ɭɫɥɨɜɢɦɚ, ɨɜɚɤɜɟ ɢɧɬɟɪɚɤɰɢʁɟ ɫɭ ɪɟɬɤɟ. Ɇɟђɭɬɢɦ, ɤɚɞɚ ɫɟ ɝɥɢɤɨɤɚɥɢɤɫ ɞɟɥɢɦɢɱɧɨ 

ɭɤɥɨɧɢ, ɨɛɢɱɧɨ ɤɚɨ ɩɨɫɥɟɞɢɰɚ ɨɤɫɢɞɚɰɢʁɟ ɥɢɩɨɩɪɨɬɟɢɧɚ ɧɢɫɤɟ ɝɭɫɬɢɧɟ (ox-LDL), ɛɟɥɟɠɢ 

ɫɟ ɡɧɚɱɚʁɚɧ ɩɨɪɚɫɬ ɛɪɨʁɚ ɨɜɢɯ ɢɧɬɟɪɚɤɰɢʁɚ ɢɡɦɟђɭ ɬɪɨɦɛɨɰɢɬɚ ɢ ɭɧɭɬɪɚɲʃɨɫɬɢ ɡɢɞɚ 

ɤɪɜɧɨɝ ɫɭɞɚ. ȼɚɠɧɨ ʁɟ ɢɫɬɚʄɢ ɞɚ ɝɥɢɤɨɤɚɥɢɤɫ ɢɦɚ ɞɜɨɫɬɪɭɤɭ ɭɥɨɝɭ ɭ ɜɟɡɢ ɫɚ 

ɢɧɬɟɪɚɤɰɢʁɚɦɚ ɥɟɭɤɨɰɢɬɚ. ɋ ʁɟɞɧɟ ɫɬɪɚɧɟ, ɭ ʃɟɦɭ ɫɭ ɩɪɢɫɭɬɧɢ ɚɞɯɟɡɢɨɧɢ ɦɨɥɟɤɭɥɢ 

ɟɧɞɨɬɟɥɧɟ ʄɟɥɢʁɟ, ɤɚɨ ɲɬɨ ɫɭ ɉ-ɫɟɥɟɤɬɢɧ, ȿ-ɫɟɥɟɤɬɢɧ, ICAM-1 ɢ VCAM-1. ɋ ɞɪɭɝɟ ɫɬɪɚɧɟ, 

ɝɥɢɤɨɤɚɥɢɤɫ ɞɟɥɭʁɟ ɬɚɤɨ ɲɬɨ ɫɦɚʃɭʁɟ ɫɩɨɫɨɛɧɨɫɬ ɥɟɭɤɨɰɢɬɚ ɞɚ ɫɟ ɜɟɠɭ ɡɚ ɨɜɟ ɦɨɥɟɤɭɥɟ. 

Ɉɜɚʁ ɞɜɨɫɬɪɭɤɢ ɟɮɟɤɚɬ ɢɦɚ ɡɧɚɱɚʁɚɧ ɭɬɢɰɚʁ ɧɚ ɞɚʂɢ ɬɨɤ ɞɨɝɚђɚʁɚ, ɧɚɪɨɱɢɬɨ ɤɚɞɚ ɫɟ 

ɪɚɡɦɚɬɪɚʁɭ ɜɟɧɫɤɢ ɝɪɚɮɬɨɜɢ (96).  

ɉɪɢɫɭɫɬɜɨ ɟɧɞɨɬɟɥɧɨɝ ɝɥɢɤɨɤɚɥɢɤɫɚ ɪɟɥɚɬɢɜɧɨ ɜɟɥɢɤɟ ɞɟɛʂɢɧɟ ɢɦɚ ɜɟɥɢɤɟ 

ɩɨɫɥɟɞɢɰɟ ɧɚ ɪɟɨɥɨɝɢʁɭ, ɧɚɪɨɱɢɬɨ ɭ ɦɢɤɪɨɜɚɫɤɭɥɚɬɭɪɢ. Ⱦɟɥɭʁɟ ɤɚɨ ɞɚ ɝɥɢɤɨɤɚɥɢɤɫ 
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ɦɨɞɭɥɢɪɚ ɯɟɦɚɬɨɤɪɢɬ ɢ ɜɢɫɤɨɡɧɨɫɬ ɨɜɨ ɞɟɥɚ ɰɢɪɤɭɥɚɰɢʁɟ. Ʉɨɪɢɫɬɟʄɢ ɮɢɡɢɱɤɢ ɦɨɞɟɥ 

ɛɚɡɢɪɚɧ ɧɚ ɯɟɦɨɞɢɧɚɦɢɰɢ ɢ ɦɟɪɟʃɭ ɯɟɦɚɬɨɤɪɢɬɚ ɭ ɦɢɤɪɨɜɚɫɤɭɥɚɬɭɪɧɢɦ ɦɪɟɠɚɦɚ ɢɧ 

ɜɢɜɨ, Pries ɢ Secomb ɫɭ ɞɟɦɨɧɫɬɪɢɪɚɥɢ ɞɚ ɢɧɤɨɪɩɨɪɢɪɚʃɟ ɪɟɚɥɧɢɯ ɩɪɟɬɩɨɫɬɚɜɤɢ ɨ 

ɞɟɛʂɢɧɢ ɝɥɢɤɨɤɚɥɢɤɫɚ ɭ ɫɜɨʁ ɦɨɞɟɥ ɪɟɤɨɧɫɬɪɭɢɫɚɧɢɯ ɦɢɤɪɨɜɚɫɤɭɥɚɪɧɢɯ ɦɪɟɠɚ 

ɦɟɡɟɧɬɟɪɢɱɧɢɯ ɚɪɬɟɪɢʁɚ ɞɨɜɨɞɢ ɞɨ ɞɜɨɫɬɪɭɤɨɝ ɩɨɜɟʄɚʃɚ ɭ ɜɢɫɤɨɡɧɨɫɬɢ ɤɪɜɢ (94,100).  

ɂɧɬɟɪɟɫɚɧɬɧɨ ʁɟ ɞɚ ɤɚɞɚ ɢɡɥɨɠɢɦɨ ɟɧɞɨɬɟɥɧɟ ʄɟɥɢʁɟ ɯɭɦɚɧɟ ɭɦɛɢɥɢɤɚɥɧɟ ɜɟɧɟ 

ɞɟʁɫɬɜɭ shear ɫɬɪɟɫɚ, ɞɨɥɚɡɢ ɞɨ ɡɧɚɱɚʁɧɨɝ ɩɨɜɟʄɚʃɚ ɤɨɥɢɱɢɧɟ ɯɢʁɚɥɭɪɨɧɚɧɚ ɭ ɫɚɫɬɚɜɭ 

ɝɥɢɤɨɤɚɥɢɤɫɚ. Ɉɜɨ ɦɨɠɟ ɫɟ ɩɨɫɦɚɬɪɚɬɢ ɤɚɨ ɩɨɡɢɬɢɜɚɧ ɨɞɝɨɜɨɪ ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ ɧɚ 

ɞɟʁɫɬɜɨ shear  ɫɬɪɟɫɚ. ɂɫɬɪɚɠɢɜɚʃɚ ɤɨʁɚ ɫɭ ɚɧɚɥɢɡɢɪɚɥɚ ɜɟɡɭ ɢɡɦɟђɭ ɩɪɨɮɢɥɚ shear  

ɫɬɪɟɫɚ ɢ ɞɢɦɟɧɡɢʁɚ ɝɥɢɤɨɤɚɥɢɤɫɚ ɧɚ ɤɚɪɨɬɢɞɧɨʁ ɚɪɬɟɪɢʁɢ ɦɢɲɚ ɞɨɧɨɫɟ ɜɚɠɧɟ ɡɚɤʂɭɱɤɟ. 

ɉɪɨɮɢɥ ɫɚ ɥɚɦɢɧɚɪɧɢɦ ɩɪɨɬɨɤɨɦ ʁɟ ɤɨɢɧɰɢɞɢɪɚɨ ɫɚ ɝɥɢɤɨɤɚɥɢɤɫɨɦ ɱɢʁɚ ʁɟ ɞɟɛʂɢɧɚ 

ɢɡɧɨɫɢɥɚ ɨɤɨ 399 ± 174 nm. ɇɚɫɭɩɪɨɬ ɬɨɦɟ, ɬɭɪɛɭɥɟɧɬɚɧ ɩɪɨɬɨɤ ʁɟ ɪɟɡɭɥɬɢɪɚɨ ɦɧɨɝɨ 

ɬɚʃɢɦ ɝɥɢɤɨɤɚɥɢɤɫɨɦ, ɩɨɫɟɛɧɨ ɭ ɫɢɧɭɫɧɨɦ ɪɟɝɢɨɧɭ ɛɢɮɭɪɤɚɰɢʁɟ ɤɚɪɨɬɢɞɧɟ ɚɪɬɟɪɢʁɟ, ɝɞɟ 

ʁɟ ɞɟɛʂɢɧɚ ɝɥɢɤɨɤɚɥɢɤɫɚ ɢɡɧɨɫɢɥɚ 73 ± 36 nm. Ɏɚɫɰɢɧɚɧɬɧɨ, ɞɟɨ ɛɢɮɭɪɤɚɰɢʁɟ ɫɚ 

ɧɟɨɦɟɬɟɧɢɦ ɥɚɦɢɧɚɪɧɢɦ ɩɪɨɬɨɤɨɦ ɩɨɤɚɡɚɨ ʁɟ ɞɟɛʂɢɧɭ ɝɥɢɤɨɤɚɥɢɤɫɚ ɫɥɢɱɧɭ ɨɧɨʁ ɭ 

ɡɚʁɟɞɧɢɱɤɨʁ ɤɚɪɨɬɢɞɧɨʁ ɚɪɬɟɪɢʁɢ, ɤɨʁɚ ʁɟ ɢɡɧɨɫɢɥɚ 308 ± 185 nm. Ɉɜɢ ɩɨɞɚɰɢ 

ɧɚɝɨɜɟɲɬɚɜɚʁɭ ɞɚ shear ɫɬɪɟɫ ɢɝɪɚ ɤʂɭɱɧɭ ɭɥɨɝɭ ɭ ɦɟɯɚɧɨɬɪɚɧɫɞɭɤɰɢʁɢ ɢ ɞɚ ɞɟɛʂɢɧɚ 

ɝɥɢɤɨɤɚɥɢɤɫɚ, ɛɚɪɟɦ ɞɟɥɢɦɢɱɧɨ, ɡɚɜɢɫɢ ɨɞ ɫɧɚɝɟ shear ɫɬɪɟɫɚ ɤɨʁɨʁ ʁɟ ɢɡɥɨɠɟɧ. Tarbel ɢ 

Phakakis (101) ɫɭ ɡɚɤʂɭɱɢɥɢ ɞɚ ɫɭ ɰɟɧɬɪɚɥɧɢ ɩɪɨɬɟɢɧɢ ɝɥɢɤɨɤɚɥɢɤɫɚ ɨɞɝɨɜɨɪɧɢ ɡɚ 

ɩɪɟɧɨɲɟʃɟ ɫɢɝɧɚɥɚ shear ɫɬɪɟɫɚ ɢ ʃɢɯɨɜɭ ɬɪɚɧɫɮɨɪɦɚɰɢʁɭ ɭ ɫɩɟɰɢɮɢɱɧɟ ʄɟɥɢʁɫɤɟ 

ɩɪɨɰɟɫɟ. Ɉɜɨ ɭɤʂɭɱɭʁɟ ɫɬɢɦɭɥɚɰɢʁɭ ɩɪɨɞɭɤɰɢʁɟ ɚɡɨɬ ɦɨɧɨɤɫɢɞɚ (NO) ɢ ɪɟɨɪɝɚɧɢɡɚɰɢʁɭ 

ɰɢɬɨɫɤɟɥɟɬɚ, ɱɢɦɟ ɫɟ ɟɧɞɨɬɟɥɧɟ ʄɟɥɢʁɟ ɩɪɢɥɚɝɨђɚɜɚʁɭ ɧɨɜɢɦ ɭɫɥɨɜɢɦɚ. ɇɚɤɨɧ ɭɝɪɚɞʃɟ 

ɝɪɚɮɬɚ, ɟɧɞɨɬɟɥ, ɨɲɬɟʄɟɧ ɭɫɥɟɞ ɯɢɪɭɪɲɤɨɝ ɡɚɯɜɚɬɚ, ɩɪɢɜɥɚɱɢ ɬɪɨɦɛɨɰɢɬɟ ɝɨɬɨɜɨ 

ɬɪɟɧɭɬɧɨ, ɨɛɢɱɧɨ ɭɧɭɬɚɪ ɩɪɜɨɝ ɦɢɧɭɬɚ. ɇɚ ɦɟɫɬɭ ɨɜɨɝ ɟɧɞɨɬɟɥɧɨɝ ɨɲɬɟʄɟʃɚ, ɢɡɥɨɠɟɧɨɫɬ 

ɫɭɛɟɧɞɨɬɟɥɧɨɦ ɦɚɬɪɢɤɫɭ ɢɧɢɰɢɪɚ ɩɪɨɰɟɫ ɜɟɡɢɜɚʃɚ, ɚɝɪɟɝɚɰɢʁɟ ɢ ɚɤɬɢɜɚɰɢʁɟ ɬɪɨɦɛɨɰɢɬɚ. 

ɍ ɨɞɝɨɜɨɪɭ ɧɚ ɨɜɚʁ ɫɬɢɦɭɥɚɧɫ, ɬɪɨɦɛɨɰɢɬɢ ɨɬɩɭɲɬɚʁɭ ɪɚɡɥɢɱɢɬɟ ɰɢɬɨɤɢɧɟ ɢ ɞɪɭɝɟ 

ɛɢɨɪɟɚɤɬɢɜɧɟ ɫɭɩɫɬɚɧɰɟ. ɇɚ ɩɪɢɦɟɪ, ɚɞɟɧɨɡɢɧ ɞɢɮɨɫɮɚɬ (ȺȾɉ) ɩɨɤɪɟʄɟ ɫɢɧɬɟɡɭ 

ɚɪɚɯɢɞɨɧɫɤɟ ɤɢɫɟɥɢɧɟ, ɲɬɨ ɪɟɡɭɥɬɢɪɚ ɩɪɨɢɡɜɨɞʃɨɦ ɬɪɨɦɛɨɤɫɚɧɚ Ⱥ2. Ɉɜɚʁ ɦɨɥɟɤɭɥ 

ɩɪɟɞɫɬɚɜʂɚ ɫɧɚɠɚɧ ɯɟɦɨɚɬɪɚɤɬɚɧɬ ɢ ɮɚɤɬɨɪ ɪɚɫɬɚ ɡɚ ɝɥɚɬɤɟ ɦɢɲɢʄɧɟ ʄɟɥɢʁɟ. Ɉɫɢɦ 

ɬɪɨɦɛɨɤɫɚɧɚ Ⱥ2, ɧɟɤɨɥɢɤɨ ɞɪɭɝɢɯ ɮɚɤɬɨɪɚ ɪɚɫɬɚ ɢ ɰɢɬɨɤɢɧɚ ɢɝɪɚʁɭ ɭɥɨɝɭ ɭ ɨɜɨɦ 

ɫɥɨɠɟɧɨɦ ɩɪɨɰɟɫɭ. Ɍɨ ɭɤʂɭɱɭʁɟ ɮɚɤɬɨɪɟ ɪɚɫɬɚ ɤɚɨ ɲɬɨ ɫɭ ɮɚɤɬɨɪ ɪɚɫɬɚ ɬɪɨɦɛɨɰɢɬɚ 

(PGDF), ɬɪɚɧɫɮɨɪɦɢɪɚʁɭʄɢ ɮɚɤɬɨɪ ɪɚɫɬɚ ɛɟɬɚ (TGF-β) ɢ ɰɢɬɨɤɢɧɢ ɤɚɨ ɲɬɨ ɫɭ 

ɢɧɬɟɪɥɟɭɤɢɧ 1 (IL-1), ɢɧɬɟɪɥɟɭɤɢɧ 8 (IL-8) ɢ ɬɪɨɦɛɢɧ. ɋɜɢ ɨɜɢ ɦɨɥɟɤɭɥɢ ɞɨɩɪɢɧɨɫɟ 
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ɚɝɪɟɝɚɰɢʁɢ ɬɪɨɦɛɨɰɢɬɚ ɢ ɚɤɬɢɜɚɰɢʁɢ ɝɥɚɬɤɢɯ ɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ ɭ ɡɢɞɭ ɜɟɧɟ. Ɉɜɨ ɭɤɚɡɭʁɟ 

ɧɚ ɩɪɟɬɩɨɫɬɚɜɤɭ ɞɚ ʁɟ ɚɝɪɟɝɚɰɢʁɚ ɬɪɨɦɛɨɰɢɬɚ ɤʂɭɱɧɚ ɭ ɩɨɤɭɲɚʁɭ ɞɚ ɫɟ ɫɦɚʃɢ ɮɨɪɦɢɪɚʃɟ 

ɞɟɛʂɢɧɟ ɡɢɞɚ ɜɟɧɟ, ɲɬɨ ɱɟɫɬɨ ɩɪɚɬɢ ɯɢɪɭɪɲɤɭ ɢɦɩɥɚɧɬɚɰɢʁɭ ɝɪɚɮɬɚ. ɇɚɤɨɧ ɲɬɨ ɩɪɨɰɟɫ 

ɡɚɪɚɫɬɚʃɚ ɩɨɫɬɚɧɟ ɩɨɪɟɦɟʄɟɧ ɢ ɮɨɪɦɢɪɚʃɟ ɬɪɨɦɛɧɢɯ ɦɚɫɚ ɩɨɫɬɚɧɟ ɩɚɬɨɥɨɲɤɨ, ɦɚʃɢ 

ɤɪɜɧɢ ɫɭɞɨɜɢ ɤɚɨ ɲɬɨ ɫɭ ɚɪɬɟɪɢɨɥɟ, ɤɚɩɢɥɚɪɢ ɢ ɩɨɫɬɤɚɩɢɥɚɪɧɟ ɜɟɧɭɥɟ ɩɨɫɬɚʁɭ ɢɡɥɨɠɟɧɢ 

ɜɟʄɟɦ ɪɢɡɢɤɭ ɨɞ ɩɨɬɩɭɧɨɝ ɡɚɱɟɩʂɟʃɚ (ɨɤɥɭɡɢʁɟ) ɢ ɬɢɦɟ ɢɡɚɡɢɜɚʃɚ ɢɫɯɟɦɢʁɟ, ɲɬɨ ɦɨɠɟ 

ɞɨɜɟɫɬɢ ɞɨ ɨɡɛɢʂɧɨɝ ɨɲɬɟʄɟʃɚ ɬɤɢɜɚ. Ɉɜɚ ɫɢɬɭɚɰɢʁɚ ɫɟ ɨɛɢɱɧɨ ʁɚɜʂɚ ɤɚɞɚ ɭɧɭɬɪɚɲʃɢ 

ɩɪɟɱɧɢɤ ɥɭɦɟɧɚ ɤɪɜɧɨɝ ɫɭɞɚ ɩɨɫɬɚɧɟ ɫɭɠɟɧ ɡɛɨɝ ɩɪɟɬɟɪɚɧɟ ɮɨɪɦɚɰɢʁɟ ɬɪɨɦɛɚ ɢɥɢ 

ɬɪɨɦɛɧɢɯ ɦɚɫɚ. Ɉɜɚ ɫɭɠɟɧɨɫɬ ɥɭɦɟɧɚ ɫɦɚʃɭʁɟ ɩɪɨɬɨɤ ɤɪɜɢ ɤɪɨɡ ɨɜɟ ɦɚʃɟ ɤɪɜɧɟ ɫɭɞɨɜɟ, 

ɲɬɨ ɦɨɠɟ ɢɦɚɬɢ ɨɡɛɢʂɧɟ ɩɨɫɥɟɞɢɰɟ ɡɚ ɨɤɨɥɧɚ ɬɤɢɜɚ ɢ ɨɪɝɚɧɟ. ɇɟɞɨɫɬɚɬɚɤ ɚɞɟɤɜɚɬɧɟ 

ɨɩɫɤɪɛɟ ɤɪɜʂɭ ɦɨɠɟ ɭɡɪɨɤɨɜɚɬɢ ɢɫɯɟɦɢʁɭ, ɲɬɨ ʁɟ ɫɬɚʃɟ ɤɚɞɚ ɬɤɢɜɚ ɧɟ ɞɨɛɢʁɚʁɭ ɞɨɜɨʂɧɨ 

ɤɢɫɟɨɧɢɤɚ ɢ ɯɪɚɧʂɢɜɢɯ ɦɚɬɟɪɢʁɚ. ɂɫɯɟɦɢʁɚ ʁɟ ɱɟɫɬ ɭɡɪɨɤ ɨɡɛɢʂɧɢɯ ɩɪɨɛɥɟɦɚ, 

ɭɤʂɭɱɭʁɭʄɢ ɬɤɢɜɧɭ ɧɟɤɪɨɡɭ (ɭɦɢɪɚʃɟ ɬɤɢɜɚ) ɢ ɨɲɬɟʄɟʃɟ ɨɪɝɚɧɚ. ɋɬɨɝɚ ʁɟ ɨɞɪɠɚɜɚʃɟ 

ɧɨɪɦɚɥɧɨɝ ɩɪɨɬɨɤɚ ɤɪɜɢ ɤɪɨɡ ɨɜɟ ɦɚʃɟ ɤɪɜɧɟ ɫɭɞɨɜɟ ɨɞ ɫɭɲɬɢɧɫɤɨɝ ɡɧɚɱɚʁɚ ɡɚ ɡɞɪɚɜʂɟ ɢ 

ɮɭɧɤɰɢʁɭ ɬɤɢɜɚ. Ʉɚɞɚ ɫɟ ɨɜɚʁ ɩɪɨɰɟɫ ɩɨɪɟɦɟɬɢ, ɬɨ ɦɨɠɟ ɞɨɜɟɫɬɢ ɞɨ ɨɡɛɢʂɧɢɯ 

ɤɨɦɩɥɢɤɚɰɢʁɚ ɢ ɡɚɯɬɟɜɚ ɯɢɬɧɨ ɥɟɱɟʃɟ ɤɚɤɨ ɛɢ ɫɟ ɨɛɧɨɜɢɥɚ ɧɨɪɦɚɥɧɚ ɰɢɪɤɭɥɚɰɢʁɚ ɤɪɜɢ ɢ 

ɫɩɪɟɱɢɥɟ ɞɭɝɨɪɨɱɧɟ ɲɬɟɬɟ (102).  

ɂɧɬɟɪɟɫɚɧɬɧɨ ʁɟ ɞɚ ʁɟ ɧɟɞɚɜɧɨ ɫɩɪɨɜɟɞɟɧɨ ɢɫɬɪɚɠɢɜɚʃɟ ɤɨʁɟ ʁɟ ɭɤɚɡɚɥɨ ɧɚ 

ɡɚɲɬɢɬɧɢ ɟɮɟɤɚɬ ɰɢɥɨɫɬɚɡɨɥɚ, ɢɧɯɢɛɢɬɨɪɚ ɟɧɡɢɦɚ ɰɢɤɥɢɱɧɟ ɚɞɟɧɨɡɢɧ ɦɨɧɨɮɨɫɮɚɬɧɟ 

ɞɢɟɫɬɟɪɚɡɟ ɬɢɩɚ III (PDE-III inhibitor), ɩɪɨɬɢɜ ɪɚɡɜɨʁɚ ɧɟɨɢɧɬɢɦɚɥɧɟ ɯɢɩɟɪɩɥɚɡɢʁɟ ɭ 

ɦɨɞɟɥɭ ɚɭɬɨɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɤɨɞ ɩɚɰɨɜɚ. Ɉɜɚ ɫɚɡɧɚʃɚ ɭɤɚɡɭʁɭ ɧɚ ɩɨɬɟɧɰɢʁɚɥɧɨ ɡɧɚɱɚʁɧɭ 

ɬɟɪɚɩɢʁɫɤɭ ɫɬɪɚɬɟɝɢʁɭ ɡɚ ɫɦɚʃɟʃɟ ɧɟɠɟʂɟɧɢɯ ɩɪɨɦɟɧɚ ɭ ɭɧɭɬɪɚɲʃɟɦ ɫɥɨʁɭ ɤɪɜɧɢɯ 

ɫɭɞɨɜɚ ɧɚɤɨɧ ɯɢɪɭɪɲɤɟ ɢɧɬɟɪɜɟɧɰɢʁɟ, ɲɬɨ ɛɢ ɦɨɝɥɨ ɩɨɛɨʂɲɚɬɢ ɞɭɝɨɪɨɱɧɢ ɭɫɩɟɯ ɬɚɤɜɢɯ 

ɡɚɯɜɚɬɚ (103).  

Ɍɨɤɨɦ ɩɪɜɟ ɧɟɞɟʂɟ ɧɚɤɨɧ ɢɦɩɥɚɧɬɚɰɢʁɟ, ɤʂɭɱɧɭ ɭɥɨɝɭ ɭ ɚɞɚɩɬɚɰɢʁɢ ɜɟɧɫɤɨɝ 

ɝɪɚɮɬɚ ɢɝɪɚʁɭ ɪɟɝɪɭɬɚɰɢʁɚ ɧɟɭɬɪɨɮɢɥɚ ɢ ɢɧɮɥɚɦɚɬɨɪɧɢ ɨɞɝɨɜɨɪ. Ɉɜɚʁ ɩɟɪɢɨɞ ɨɡɧɚɱɚɜɚ 

ɩɨɱɟɬɚɤ ɩɪɨɰɟɫɚ ɤɨʁɢ ʄɟ ɤɚɫɧɢʁɟ ɨɛɥɢɤɨɜɚɬɢ ɫɭɞɛɢɧɭ ɝɪɚɮɬɚ. ɏɪɨɧɢɱɧɚ ɢɧɮɥɚɦɚɰɢʁɚ 

ɡɢɞɚ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɫɟ ɩɨɤɪɟʄɟ ɚɤɬɢɜɚɰɢʁɨɦ ɬɪɨɦɛɨɰɢɬɚ ɧɚ ɦɟɫɬɭ ɨɲɬɟʄɟʃɚ ɟɧɞɨɬɟɥɚ, 

ɲɬɨ ɪɟɡɭɥɬɢɪɚ ɟɤɫɩɪɟɫɢʁɨɦ ɚɞɯɟɡɢɜɧɢɯ ɦɨɥɟɤɭɥɚ. ɇɟɭɬɪɨɮɢɥɢ, ɜɪɫɬɚ ɛɟɥɢɯ ɤɪɜɧɢɯ 

ɡɪɧɚɰɚ, ɢɝɪɚʁɭ ɤʂɭɱɧɭ ɭɥɨɝɭ ɭ ɨɜɨɦ ɩɪɨɰɟɫɭ. Ɉɧɢ ɫɟ ɜɟɡɭʁɭ ɡɚ ɩɨɜɪɲɢɧɭ ɟɧɞɨɬɟɥɚ, 

ɤɨɬɪʂɚʁɭ ɫɟ ɩɨ ʃɨʁ, ɢ ɭ ɢɫɬɨ ɜɪɟɦɟ ɩɨɫɬɚʁɭ ɚɤɬɢɜɢɪɚɧɢ ɡɛɨɝ ɢɧɬɟɪɚɤɰɢʁɟ ɫɚ ɥɢɝɚɧɞɢɦɚ 

ɤɚɨ ɲɬɨ ɫɭ ɉ-ɫɟɥɟɤɬɢɧ ɢ ɝɥɢɤɨɩɪɨɬɟɢɧ 1 (PSGL-1), ɤɨʁɟ ɫɟ ɧɚɥɚɡɟ ɧɚ ɩɨɜɪɲɢɧɢ 

ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ, ɢ ɉ-ɫɟɥɟɤɬɢɧɨɦ ɩɪɢɫɭɬɧɢɦ ɧɚ ɬɪɨɦɛɨɰɢɬɢɦɚ ɭ ɨɤɨɥɢɧɢ. Ɉɜɚʁ ɪɚɧɢ 
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ɢɧɮɥɚɦɚɬɨɪɧɢ ɨɞɝɨɜɨɪ ɩɪɟɞɫɬɚɜʂɚ ɩɨɱɟɬɧɭ ɮɚɡɭ ɭ ɤɨʁɨʁ ɫɟ ɢɦɭɧɨɥɨɲɤɢ ɫɢɫɬɟɦ ɚɧɝɚɠɭʁɟ 

ɤɚɤɨ ɛɢ ɫɟ ɧɨɫɢɨ ɫɚ ɬɪɚɭɦɚɬɫɤɢɦ ɞɨɝɚђɚʁɢɦɚ ɭɫɥɟɞ ɢɦɩɥɚɧɬɚɰɢʁɟ ɝɪɚɮɬɚ. Ɋɚɡɭɦɟɜɚʃɟ 

ɨɜɨɝ ɩɪɨɰɟɫɚ ʁɟ ɨɞ ɫɭɲɬɢɧɫɤɨɝ ɡɧɚɱɚʁɚ, ʁɟɪ ɦɨɠɟ ɩɨɦɨʄɢ ɭ ɪɚɡɜɨʁɭ ɫɬɪɚɬɟɝɢʁɚ ɡɚ ɤɨɧɬɪɨɥɭ 

ɭɩɚɥɟ ɢ ɫɦɚʃɟʃɟ ɧɟɠɟʂɟɧɢɯ ɪɟɚɤɰɢʁɚ ɧɚ ɝɪɚɮɬ, ɲɬɨ ɛɢ ɦɨɝɥɨ ɭɧɚɩɪɟɞɢɬɢ ɞɭɝɨɪɨɱɧɢ 

ɭɫɩɟɯ ɨɜɢɯ ɦɟɞɢɰɢɧɫɤɢɯ ɢɧɬɟɪɜɟɧɰɢʁɚ (104).  

ɂɦɭɧɟ ʄɟɥɢʁɟ ɢɦɚʁɭ ɜɪɥɨ ɛɢɬɧɭ ɭɥɨɝɭ ɭ ɨɞɪɠɚɜɚʃɭ ɤɪɜɧɢɯ ɫɭɞɨɜɚ ɢ ɨɛɚɜʂɚʁɭ 

ɪɚɡɥɢɱɢɬɟ ɜɢɬɚɥɧɟ ɮɭɧɤɰɢʁɟ ɭ ɨɪɝɚɧɢɡɦɭ. Ȼɟɡ ɨɛɡɢɪɚ ɧɚ ɪɚɡɧɨɥɢɤɨɫɬɢ ɦɟђɭ ʃɢɦɚ - ɭ 

ɩɨɝɥɟɞɭ ɜɟɥɢɱɢɧɟ ɥɭɦɟɧɚ, ɟɥɚɫɬɢɱɧɨɫɬɢ, ɫɚɫɬɚɜɚ ɡɢɞɚ, ɬɟ ɞɟɛʂɢɧɟ ɦɟɞɢʁɟ ɢ ɚɞɜɟɧɬɢɰɢʁɟ 

- ɫɜɢ ɤɪɜɧɢ ɫɭɞɨɜɢ ɞɟɥɟ ɡɚʁɟɞɧɢɱɤɢ ɮɚɤɬɨɪ: ɭɧɭɬɪɚɲʃɢ ɫɥɨʁ ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ. 

ȼɚɫɤɭɥɚɪɧɢ ɟɧɞɨɬɟɥ, ɡɚɩɪɚɜɨ, ɱɢɧɢ ɫɥɨɠɟɧ ɢ ɯɟɬɟɪɨɝɟɧ ɫɥɨʁ ɩɨʁɟɞɢɧɚɱɧɢɯ ʄɟɥɢʁɚ ɤɨʁɢ 

ɩɪɟɤɪɢɜɚ ɭɧɭɬɪɚɲʃɨɫɬ ɤɪɜɧɢɯ ɫɭɞɨɜɚ ɢ ɥɟɠɢ ɢɡɧɚɞ ɟɤɫɬɪɚɰɟɥɭɥɚɪɧɨɝ ɦɚɬɪɢɤɫɚ ɛɨɝɚɬɨɝ 

ɤɨɥɚɝɟɧɨɦ. Ⱦɭɝ ɧɢɡ ɝɨɞɢɧɚ, ɟɧɞɨɬɟɥ ʁɟ ɫɦɚɬɪɚɧ ɩɪɟ ɫɜɟɝɚ ɤɚɨ ɮɢɡɢɱɤɚ ɛɚɪɢʁɟɪɚ ɤɨʁɚ 

ɪɚɡɞɜɚʁɚ ɰɢɪɤɭɥɢɲɭʄɭ ɤɪɜ ɨɞ ɨɤɨɥɧɨɝ ɬɤɢɜɚ. Ɇɟђɭɬɢɦ, ɞɚɧɚɫ ɫɯɜɚɬɚɦɨ ɞɚ ʁɟ ʃɟɝɨɜɚ ɭɥɨɝɚ 

ɡɧɚɬɧɨ ɞɭɛʂɚ ɢ ɫɥɨɠɟɧɢʁɚ. ȿɧɞɨɬɟɥ ɫɟ ɫɚɞɚ ɩɪɟɩɨɡɧɚʁɟ ɤɚɨ ɤɨɦɩɥɟɤɫɚɧ ɢ ɛɢɨɚɤɬɢɜɚɧ ɫɥɨʁ 

ʄɟɥɢʁɚ ɤɨʁɢ ɪɟɝɭɥɢɲɟ ɪɚɡɥɢɱɢɬɟ ɤʂɭɱɧɟ ɩɪɨɰɟɫɟ ɭ ɨɪɝɚɧɢɡɦɭ. Ɍɨ ɭɤʂɭɱɭʁɟ ɪɟɝɭɥɚɰɢʁɭ 

ɮɭɧɤɰɢʁɟ ɢɦɭɧɢɯ ʄɟɥɢʁɚ, ɤɨɧɬɪɨɥɭ ɩɪɢɫɬɭɩɚ ɬɤɢɜɭ, ɭɩɪɚɜʂɚʃɟ ɜɚɡɨɪɟɚɤɬɢɜɧɨɲʄɭ 

ɤɪɜɧɢɯ ɫɭɞɨɜɚ, ɢ ɨɦɨɝɭʄɚɜɚʃɟ ɩɪɨɥɚɫɤɚ ɦɚɤɪɨɦɨɥɟɤɭɥɚ, ɯɨɪɦɨɧɚ, ɪɚɫɬɜɨɪɟɧɢɯ 

ɫɭɩɫɬɚɧɰɢ ɢ ɬɟɱɧɨɫɬɢ. ɉɨɫɟɛɧɨ ʁɟ ɡɧɚɱɚʁɧɨ ɧɚɝɥɚɫɢɬɢ ɞɚ ɨɱɭɜɚʃɟ ɡɞɪɚɜʂɚ ɢ ɫɬɪɭɤɬɭɪɧɨɝ 

ɢɧɬɟɝɪɢɬɟɬɚ ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ ɢɦɚ ɫɭɲɬɢɧɫɤɭ ɭɥɨɝɭ ɭ ɪɚɡɧɢɦ ɩɚɬɨɥɨɲɤɢɦ ɩɪɨɰɟɫɢɦɚ. 

Ɍɨ ɨɛɭɯɜɚɬɚ ɯɪɨɧɢɱɧɟ ɢɧɮɥɚɦɚɬɨɪɧɟ ɛɨɥɟɫɬɢ ɢ ɬɪɨɦɛɨɝɟɧɟɡɟ, ɭɤʂɭɱɭʁɭʄɢ ɢ ɨɡɛɢʂɧɟ 

ɫɬɚʃɚ ɩɨɩɭɬ ɞɢʁɚɛɟɬɟɫɚ ɢ ɚɬɟɪɨɫɤɥɟɪɨɡɟ. Ɉɲɬɟʄɟʃɟ ɟɧɞɨɬɟɥɚ ɧɟ ɫɚɦɨ ɞɚ ɩɨɤɪɟʄɟ ɨɜɟ 

ɩɪɨɰɟɫɟ, ɜɟʄ ɢɯ ɢ ɨɞɪɠɚɜɚ, ɩɪɭɠɚʁɭʄɢ ɩɥɚɬɮɨɪɦɭ ɡɚ ɛɪɡɭ ɪɟɚɤɰɢʁɭ ɧɚ ɬɪɨɦɛɨɡɭ ɬɨɤɨɦ 

ɩɨɪɟɦɟʄɚʁɚ ɪɚɜɧɨɬɟɠɟ ɯɟɦɨɫɬɚɡɟ, ɤɚɨ ɢ ɡɚ ɮɢɛɪɨɡɧɭ ɪɟɚɤɰɢʁɭ ɬɨɤɨɦ ɩɚɬɨɥɨɲɤɨɝ ɩɪɨɰɟɫɚ 

ɡɚɪɚɫɬɚʃɚ. Ɋɚɡɭɦɟɜɚʃɟ ɨɜɟ ɫɥɨɠɟɧɟ ɞɢɧɚɦɢɤɟ ɢɦɚ ɞɭɛɨɤɟ ɢɦɩɥɢɤɚɰɢʁɟ ɡɚ ɪɚɡɜɨʁ 

ɫɬɪɚɬɟɝɢʁɚ ɡɚ ɡɚɲɬɢɬɭ ɤɪɜɧɢɯ ɫɭɞɨɜɚ ɢ ɩɪɟɜɟɧɰɢʁɭ ɨɡɛɢʂɧɢɯ ɨɛɨʂɟʃɚ ɤɨʁɚ ɫɭ ɩɨɜɟɡɚɧɚ 

ɫɚ ɟɧɞɨɬɟɥɨɦ (105).  

Ɋɟɨɥɨɲɤɟ ɩɪɨɦɟɧɟ ɭ ɨɤɨɥɢɧɢ ɱɟɫɬɨ ɫɟ ɞɟɬɟɤɬɭʁɭ ɢ ɩɪɟɧɨɫɟ ɩɭɬɟɦ ɝɥɢɤɨɤɚɥɢɤɫɚ ɧɚ 

ɨɤɨɥɧɟ ɟɧɞɨɬɟɥɧɟ ʄɟɥɢʁɟ, ɭɡ ɩɨɫɪɟɞɨɜɚʃɟ ɚɤɬɢɧɫɤɨɝ ɰɢɬɨɫɤɟɥɟɬɚ ɢ ɢɧɬɟɝɪɢɧɚ. Ⱥɤɬɢɧɫɤɢ 

ɰɢɬɨɫɤɟɥɟɬ ɢ ɝɥɢɤɨɤɚɥɢɤɫ ɫɭ ɭ ɞɢɧɚɦɢɱɧɨʁ ɪɚɜɧɨɬɟɠɢ, ɝɞɟ ɫɜɚɤɢ ɨɞ ʃɢɯ ɦɨɞɢɮɢɤɭʁɟ 

ɫɜɨʁɭ ɫɬɪɭɤɬɭɪɭ ɭ ɨɞɝɨɜɨɪɭ ɧɚ ɩɪɨɦɟɧɟ ɭ ɞɪɭɝɨɦ, ɤɚɤɨ ɛɢ ɫɟ ɨɞɪɠɚɥɟ ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ 

ɟɧɞɨɬɟɥɧɟ ɛɚɪɢʁɟɪɟ. Ɇɟɯɚɧɢɱɤɢ ɫɬɪɟɫ, ɩɨɫɟɛɧɨ ɮɢɡɢɱɤɨ ɢɫɬɟɡɚʃɟ ɢ ɩɨɪɟɦɟʄɟɧ ɩɪɨɬɨɤ 

ɤɪɜɢ, ɩɨɤɚɡɚɨ ɫɟ ɤɚɨ ɡɧɚɱɚʁɚɧ ɮɚɤɬɨɪ ɭ ɦɨɞɢɮɢɤɚɰɢʁɢ ɫɢɧɬɟɡɟ ɝɥɢɤɨɡɚɦɢɧɨɝɥɢɤɚɧɚ ɢ 

ɩɪɨɬɟɨɝɥɢɤɚɧɚ, ɢ ɪɟɦɨɞɟɥɨɜɚʃɭ ɜɚɫɤɭɥɚɪɧɢɯ ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ. Ɉɜɨ ɧɚɦ ɞɚʁɟ ɭɜɢɞ ɭ ɬɨ 
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ɤɚɤɨ ɩɚɬɨɥɨɲɤɨ ɢɫɬɟɡɚʃɟ ɢ ɩɨɪɟɦɟʄɟɧɢ ɩɪɨɬɨɤ ɤɪɜɢ ɦɨɝɭ ɭɬɢɰɚɬɢ ɧɚ ɩɨɧɚɲɚʃɟ ɢ 

ɮɭɧɤɰɢʁɭ ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ. ɇɚɤɨɧ ɢɡɥɚɝɚʃɚ ɮɢɡɢɱɤɨɦ ɫɬɪɟɫɭ, ɥɨɤɚɥɧɨɦ ɢɥɢ 

ɫɢɫɬɟɦɫɤɨɦ ɢɧɮɥɚɦɚɬɨɪɧɨɦ ɞɨɝɚђɚʁɭ, ɟɧɞɨɬɟɥɧɟ ʄɟɥɢʁɟ ɦɨɝɭ ɩɨɤɚɡɢɜɚɬɢ ɡɧɚɤɟ ɟɧɞɨɬɟɥɧɟ 

ɞɢɫɮɭɧɤɰɢʁɟ. ȿɧɞɨɬɟɥɧɚ ɞɢɫɮɭɧɤɰɢʁɚ ʁɟ ɤɨɦɩɥɟɤɫɧɚ ɩɨʁɚɜɚ ɤɚɪɚɤɬɟɪɢɫɚɧɚ ɩɨɜɟʄɚɧɨɦ 

ɩɪɨɞɭɤɰɢʁɨɦ ɫɥɨɛɨɞɧɢɯ ɪɚɞɢɤɚɥɚ (ROS), ɩɨɪɟɦɟʄɚʁɟɦ ɩɪɨɢɡɜɨɞʃɟ ɚɡɨɬɧɨɝ ɨɤɫɢɞɚ (NO) 

ɢ ɪɟɝɭɥɚɰɢʁɨɦ ɜɚɫɤɭɥɚɪɧɨɝ ɬɨɧɭɫɚ. Ɉɫɢɦ ɬɨɝɚ, ɟɧɞɨɬɟɥɧɚ ɞɢɫɮɭɧɤɰɢʁɚ ɦɨɠɟ ɭɤʂɭɱɢɜɚɬɢ 

ɩɪɨɦɟɧɟ ɭ ɦɟɬɚɥɨɩɪɨɬɟɢɧɚɡɚɦɚ ɦɚɬɪɢɤɫɚ (MMP) ɢ ɩɨɜɟʄɚɧɭ ɩɪɨɞɭɤɰɢʁɭ 

ɩɪɨɢɧɮɥɚɦɚɬɨɪɧɢɯ ɰɢɬɨɤɢɧɚ. Ɍɚɤɨђɟ, ɦɨɝɭ ɫɟ ɩɨʁɚɱɚɧɨ ɩɪɨɢɡɜɨɞɢɬɢ ɚɞɯɟɡɢɨɧɢ 

ɦɨɥɟɤɭɥɢ ɤɚɨ ɲɬɨ ɫɭ ȿ-ɫɟɥɟɤɬɢɧ, ɉ-ɫɟɥɟɤɬɢɧ ɢ ɢɧɬɟɪɰɟɥɭɥɚɪɧɢ ɚɞɯɟɡɢɨɧɢ ɦɨɥɟɤɭɥ 1 

(ICAM-1). Ɋɚɡɭɦɟɜɚʃɟ ɨɜɢɯ ɫɥɨɠɟɧɢɯ ɦɟɯɚɧɢɡɚɦɚ ɦɨɠɟ ɩɨɦɨʄɢ ɭ ɛɨʂɟɦ ɪɚɡɭɦɟɜɚʃɭ 

ɤɚɤɨ ɮɢɡɢɱɤɢ ɫɬɪɟɫ ɢ ɢɧɮɥɚɦɚɰɢʁɚ ɭɬɢɱɭ ɧɚ ɮɭɧɤɰɢʁɭ ɟɧɞɨɬɟɥɚ, ɢ ɨɬɜɨɪɢɬɢ ɩɭɬ ɡɚ ɪɚɡɜɨʁ 

ɬɟɪɚɩɟɭɬɫɤɢɯ ɫɬɪɚɬɟɝɢʁɚ ɡɚ ɨɱɭɜɚʃɟ ɡɞɪɚɜʂɚ ɤɪɜɧɢɯ ɫɭɞɨɜɚ ɢ ɩɪɟɜɟɧɰɢʁɭ ɜɚɫɤɭɥɚɪɧɢɯ 

ɨɛɨʂɟʃɚ (106).  

Ʉɚɨ ɨɛɥɨɝɚ ɤɨʁɚ ɩɪɟɤɪɢɜɚ ɭɧɭɬɪɚɲʃɨɫɬ ɤɪɜɧɢɯ ɫɭɞɨɜɚ ɢ ɫɥɭɠɢ ɤɚɨ ɡɚɲɬɢɬɚ ɨɞ 

ɰɢɪɤɭɥɢɲɭʄɢɯ ɤɨɦɩɨɧɟɧɚɬɚ ɤɪɜɢ, ɦɟɬɚɛɨɥɢɬɚ ɢ ɢɦɭɧɢɯ ʄɟɥɢʁɚ, ɜɚɫɤɭɥɚɪɧɢ ɟɧɞɨɬɟɥ 

ɱɟɫɬɨ ɫɟ ɫɦɚɬɪɚ ɩɪɜɨɦ ɥɢɧɢʁɨɦ ɨɞɛɪɚɧɟ ɬɨɤɨɦ ɢɧɮɥɚɦɚɬɨɪɧɢɯ ɩɪɨɰɟɫɚ. Јɟɞɚɧ ɨɞ 

ɤʂɭɱɧɢɯ ɢɡɜɨɪɚ ɢɧɮɥɚɦɚɰɢʁɟ ɭ ɟɧɞɨɬɟɥɭ ʁɟ ɩɨɜɟʄɚɧɚ ɩɪɨɢɡɜɨɞʃɚ ɫɥɨɛɨɞɧɢɯ ɪɚɞɢɤɚɥɚ 

(ROS), ɚ ɭɡɪɨɰɢ ɨɜɨɝ ɮɟɧɨɦɟɧɚ ɦɨɝɭ ɜɚɪɢɪɚɬɢ ɨɞ ɢɫɯɪɚɧɟ ɞɨ ɯɨɪɦɨɧɫɤɢɯ ɞɢɫɛɚɥɚɧɫɚ, ɩɚ 

ɱɚɤ ɢ ɩɪɢɫɭɫɬɜɚ ʄɟɥɢʁɫɤɢɯ ɨɫɬɚɬɚɤɚ ɧɚɫɬɚɥɢɯ ɬɨɤɨɦ ɩɪɨɰɟɫɚ ɚɩɨɩɬɨɡɟ ɢ ɩɪɢɫɭɫɬɜɚ 

ɫɬɪɚɧɢɯ ɫɭɩɫɬɚɧɰɢ ɤɨʁɟ ɫɟ ɦɟɬɚɛɨɥɢɡɭʁɭ ɨɞ ɫɬɪɚɧɟ ɦɚɤɪɨɮɚɝɚ. ɉɨɜɟʄɚɧɚ ɩɪɨɢɡɜɨɞʃɚ 

ɫɥɨɛɨɞɧɢɯ ɪɚɞɢɤɚɥɚ (ROS) ɦɨɠɟ ɢɦɚɬɢ ɨɡɛɢʂɚɧ ɭɬɢɰɚʁ ɧɚ ɮɭɧɤɰɢʁɭ ɟɧɞɨɬɟɥɚ. ɇɚ 

ɩɪɢɦɟɪ, ɦɨɠɟ ɞɨɜɟɫɬɢ ɞɨ ɢɧɚɤɬɢɜɚɰɢʁɟ ɚɡɨɬɧɨɝ ɨɤɫɢɞɚ (NO), ɤɨʁɢ ɫɟ ɫɦɚɬɪɚ ɜɚɠɧɢɦ 

ɦɟɞɢʁɚɬɨɪɨɦ ɪɟɝɭɥɚɰɢʁɟ ɬɨɧɭɫɚ ɤɪɜɧɢɯ ɫɭɞɨɜɚ. ɋɦɚʃɟɧ ɧɢɜɨ ɚɡɨɬɧɨɝ ɨɤɫɢɞɚ ɩɨɜɟʄɚɜɚ 

ɤɪɭɬɨɫɬ ɢ ɤɨɧɬɪɚɤɬɢɥɧɨɫɬ ɡɢɞɨɜɚ ɤɪɜɧɢɯ ɫɭɞɨɜɚ, ɲɬɨ ɫɭ ɮɚɤɬɨɪɢ ɤɨʁɢ ɩɪɢɞɨɧɨɫɟ 

ɞɢɫɮɭɧɤɰɢʁɢ ɟɧɞɨɬɟɥɚ. ɉɚɪɚɞɨɤɫɚɥɧɨ, ɩɪɟɤɨɦɟɪɧɚ ɩɪɨɞɭɤɰɢʁɚ ɚɡɨɬɧɨɝ ɨɤɫɢɞɚ (NO) 

ɬɚɤɨђɟ ɦɨɠɟ ɞɨɜɟɫɬɢ ɞɨ ʄɟɥɢʁɫɤɟ ɢɧɮɥɚɦɚɰɢʁɟ ɢ ɚɩɨɩɬɨɡɟ. Ɉɜɨ ɧɚɝɥɚɲɚɜɚ ɤɨɥɢɤɨ ʁɟ 

ɤʂɭɱɧɨ ɨɞɪɠɚɜɚɬɢ ɩɚɠʂɢɜɭ ɤɨɧɬɪɨɥɭ ɯɨɦɟɨɫɬɚɡɟ ɟɧɞɨɬɟɥɚ ɤɚɤɨ ɛɢ ɫɟ ɨɱɭɜɚɥɚ ɮɭɧɤɰɢʁɚ 

ɤɪɜɧɢɯ ɫɭɞɨɜɚ. Ɋɚɡɭɦɟɜɚʃɟ ɨɜɢɯ ɫɥɨɠɟɧɢɯ ɢɧɬɟɪɚɤɰɢʁɚ ɞɨɩɪɢɧɨɫɢ ɪɚɡɜɨʁɭ ɫɬɪɚɬɟɝɢʁɚ ɡɚ 

ɨɱɭɜɚʃɟ ɡɞɪɚɜʂɚ ɟɧɞɨɬɟɥɚ ɢ ɫɩɪɟɱɚɜɚʃɟ ɩɨɪɟɦɟʄɚʁɚ ɭ ɜɚɫɤɭɥɚɪɧɨɦ ɫɢɫɬɟɦɭ (107). Ʉɨɞ 

ɨɲɬɟʄɟɧɢɯ ɤɪɜɧɢɯ ɫɭɞɨɜɚ, ɧɟɦɨɝɭʄɧɨɫɬ ɨɛɧɚɜʂɚʃɚ ɟɧɞɨɬɟɥɧɨɝ ɫɥɨʁɚ ɡɞɪɚɜɢɦ ʄɟɥɢʁɚɦɚ 

ɢɦɚ ɡɚ ɩɨɫɥɟɞɢɰɭ circulus vitiosus ɛɟɫɤɨɧɚɱɧɟ ɢɧɮɥɚɦɚɰɢʁɟ. ɑɚɤ ɢ ɚɤɨ ɟɜɟɧɬɭɚɥɧɨ ɞɨђɟ ɞɨ 

ɪɟɟɧɞɨɬɟɥɢɡɚɰɢʁɟ, ɧɨɜɨɧɚɫɬɚɥɢ ɝɥɢɤɨɤɚɥɢɤɫ ʁɟ ɱɟɫɬɨ ɜɪɥɨ ɮɪɚɝɢɥɚɧ ɢ ɦɚʃɟ ɪɟɫɩɨɧɫɢɜɚɧ 

ɧɚ shear stress, ɲɬɨ ɡɧɚɱɢ ɞɚ ʁɟ ɦɚʃɟ ɫɩɨɫɨɛɚɧ ɡɚ ɩɪɚɜɢɥɧɨ ɪɟɚɝɨɜɚʃɟ ɧɚ ɫɢɥɟ ɤɨʁɟ ɫɟ 
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ʁɚɜʂɚʁɭ ɬɨɤɨɦ ɩɪɨɬɨɤɚ ɤɪɜɢ. Ɉɜɨ ɝɚ ɱɢɧɢ ɩɨɞɥɨɠɧɢɦ ɫɬɚʃɭ ɯɪɨɧɢɱɧɟ ɢɧɮɥɚɦɚɰɢʁɟ. 

ɇɚɞɚʂɟ, ɩɨɝɨɪɲɚʃɟ ɞɢɫɮɭɧɤɰɢɨɧɚɥɧɨɝ ɫɬɚʃɚ ɜɨɞɢ ɞɨ ɬɨɝɚ ɞɚ ɰɢɪɤɭɥɢɲɭʄɢ ɬɪɨɦɛɨɰɢɬɢ 

ɩɨɱɢʃɭ ɞɚ ɫɟ ɜɟɠɭ ɡɚ ɤɨɥɚɝɟɧ ɤɨʁɢ ɫɟ ɧɨɪɦɚɥɧɨ ɧɚɥɚɡɢ ɢɫɩɨɞ ɫɥɨʁɚ ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ, 

ɚɥɢ ɩɨɫɬɚʁɟ ɢɡɥɨɠɟɧ ɭɫɥɟɞ ɤɨɧɬɪɚɤɰɢʁɟ ɨɜɢɯ ʄɟɥɢʁɚ ɢɥɢ ɧɚɤɨɧ ɨɲɬɟʄɟʃɚ ɫɥɨʁɚ 

ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ. ɍ ɧɟɤɢɦ ɫɢɬɭɚɰɢʁɚɦɚ, ɬɪɨɦɛɨɰɢɬɢ ɤɨʁɢ ɫɟ ɩɪɢɥɟɩɟ ɢɡɚɡɢɜɚʁɭ ɧɢɡ 

ɞɨɝɚђɚʁɚ ɤɨʁɢ ɩɪɨɦɨɜɢɲɭ ɮɢɛɪɨɡɭ, ɭɤʂɭɱɭʁɭʄɢ ɪɟɝɪɭɬɚɰɢʁɭ ɥɟɭɤɨɰɢɬɚ ɩɭɬɟɦ 

ɬɪɨɦɛɨɰɢɬɚ, ɥɭɱɟʃɟ ɮɚɤɬɨɪɚ ɪɚɫɬɚ ɬɤɢɜɚ ɢ ɬɚɥɨɠɟʃɟ ɮɢɛɪɢɧɚ ɢ ɮɢɛɪɢɧɨɝɟɧɚ. Ɉɜɚʁ 

ɫɥɨɠɟɧɢ ɩɪɨɰɟɫ ɩɨɤɚɡɭʁɟ ɤɚɤɨ ɨɲɬɟʄɟɧɢ ɤɪɜɧɢ ɫɭɞɨɜɢ ɦɨɝɭ ɩɨɫɬɚɬɢ ɦɟɫɬɨ ɭɩɚɥɟ, 

ɬɪɨɦɛɨɡɟ ɢ ɩɪɨɦɨɰɢʁɟ ɮɢɛɪɨɡɟ. Ɋɚɡɭɦɟɜɚʃɟ ɨɜɢɯ ɦɟɯɚɧɢɡɚɦɚ ɩɨɦɚɠɟ ɭ ɪɚɡɜɨʁɭ 

ɫɬɪɚɬɟɝɢʁɚ ɡɚɲɬɢɬɟ ɜɚɫɤɭɥɚɪɧɨɝ ɫɢɫɬɟɦɚ ɢ ɩɪɟɜɟɧɰɢʁɭ ɨɡɛɢʂɧɢɯ ɩɚɬɨɥɨɲɤɢɯ ɩɪɨɦɟɧɚ 

(108).  

ȶɟɥɢʁɟ ɟɧɞɨɬɟɥɚ ɤɨʁɟ ɫɭ ɞɢɫɮɭɧɤɰɢɨɧɚɥɧɟ ɫɭ ɞɨɛɪɨ ɩɨɡɧɚɬɢ ɩɨɤɪɟɬɚɱɢ ɮɢɛɪɨɡɟ. 

Ʉɚɞɚ ɫɟ ɫɭɨɱɟ ɫɚ ɧɟɝɚɬɢɜɧɢɦ ɫɬɢɦɭɥɭɫɢɦɚ ɤɚɨ ɲɬɨ ɫɭ ɩɨɜɟʄɚɧɟ ɤɨɥɢɱɢɧɟ ɫɥɨɛɨɞɧɢɯ 

ɪɚɞɢɤɚɥɚ (ROS) ɢɥɢ ɮɢɡɢɱɤɨ ɨɲɬɟʄɟʃɟ, ɨɜɟ ɞɢɫɮɭɧɤɰɢɨɧɚɥɧɟ ɟɧɞɨɬɟɥɧɟ ʄɟɥɢʁɟ ɩɨɱɢʃɭ 

ɞɚ ɥɭɱɟ ɧɢɡ ɩɪɨɢɧɮɥɚɦɚɬɨɪɧɢɯ ɰɢɬɨɤɢɧɚ, ɭɤʂɭɱɭʁɭʄɢ TNF-α, IL-1β i IL-6. TNF-α ʁɟ ʁɟɞɚɧ 

ɨɞ ɤʂɭɱɧɢɯ ɮɚɤɬɨɪɚ ɤɨʁɢ ɩɨɤɪɟʄɟ ɫɢɝɧɚɥɧɭ ɤɚɫɤɚɞɭ ɤɨʁɚ ɧɚ ɤɪɚʁɭ ɦɨɠɟ ɞɨɜɟɫɬɢ ɞɨ 

ɚɩɨɩɬɨɡɟ ɢɥɢ ɧɟɤɪɨɡɟ ɟɧɞɨɬɟɥɚ. ɍ ɬɚɤɜɢɦ ɭɫɥɨɜɢɦɚ, ɝɥɢɤɨɤɚɥɢɤɫ ɩɪɟɨɫɬɚɥɢɯ 

ɟɧɞɨɬɟɥɢʁɚɥɧɢɯ ʄɟɥɢʁɚ ɦɨɠɟ ɩɨɱɟɬɢ ɞɚ ɫɟ ɨɲɬɟʄɭʁɟ, ɨɬɤɪɢɜɚʁɭʄɢ ɩɨɜɟʄɚɧ ɛɪɨʁ ɫɟɥɟɤɬɢɧɚ 

ɢ ɥɢɝɚɧɚɞɚ ɤɨʁɢ ɫɟ ɧɚɥɚɡɟ ɧɚ ɩɨɜɪɲɢɧɢ ɦɟɦɛɪɚɧɟ ɟɧɞɨɬɟɥɢʁɚɥɧɢɯ ʄɟɥɢʁɚ. ɍ ɜɟɧɭɥɚɦɚ, 

ɫɟɥɟɤɬɢɧɢ ɢɝɪɚʁɭ ɤʂɭɱɧɭ ɭɥɨɝɭ ɭ ɢɧɢɰɢʁɚɥɧɨɦ ɜɟɡɢɜɚʃɭ ɧɟɭɬɪɨɮɢɥɚ, ɲɬɨ ɩɨɫɬɚʁɟ ɦɟɫɬɨ 

ɫɟɤɭɧɞɚɪɧɨɝ ɜɟɡɢɜɚʃɚ ɬɪɨɦɛɨɰɢɬɚ. Ɉɜɨ ʁɟ ɫɥɨɠɟɧ ɩɪɨɰɟɫ ɤɨʁɢ ɦɨɠɟ ɞɨɜɟɫɬɢ ɞɨ ɞɚʂɟɝ 

ɨɲɬɟʄɟʃɚ ɟɧɞɨɬɟɥɚ ɢ ɩɪɨɦɨɜɢɫɚɬɢ ɭɩɚɥɧɟ ɢ ɬɪɨɦɛɨɬɫɤɟ ɞɨɝɚђɚʁɟ. Ɋɚɡɭɦɟɜɚʃɟ ɨɜɢɯ 

ɦɟɯɚɧɢɡɚɦɚ ʁɟ ɨɞ ɫɭɲɬɢɧɫɤɨɝ ɡɧɚɱɚʁɚ ɡɚ ɪɚɡɜɨʁ ɫɬɪɚɬɟɝɢʁɚ ɡɚɲɬɢɬɟ ɜɚɫɤɭɥɚɪɧɨɝ ɫɢɫɬɟɦɚ ɢ 

ɩɪɟɜɟɧɰɢʁɭ ɯɪɨɧɢɱɧɢɯ ɛɨɥɟɫɬɢ (109).  

Ɂɧɚɱɚʁɧɨ ʁɟ ɞɚ ɩɪɟɥɚɡɚɤ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɭ ɚɪɬɟɪɢʁɫɤɭ ɫɪɟɞɢɧɭ, ɤɨʁɚ ʁɟ ɨɛɢɥɭʁɟ ɜɟʄɢɦ 

ɫɯɟɚɪ ɫɬɪɟɫɨɦ ɧɚ ɡɢɞ, ɦɨɠɟ ɨɡɛɢʂɧɨ ɨɲɬɟɬɢɬɢ ɟɧɞɨɬɟɥɢʁɚɥɧɢ ɫɥɨʁ. ɍ ɪɚɧɨʁ ɮɚɡɢ 

ɚɞɚɩɬɚɰɢʁɟ, ɧɢɫɤɟ ɮɢɡɢɨɥɨɲɤɟ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɚɡɨɬɧɨɝ ɨɤɫɢɞɚ (NO) ɢɝɪɚʁɭ ɤʂɭɱɧɭ ɭɥɨɝɭ 

ɭ ɨɱɭɜɚʃɭ ɢɞɟɧɬɢɬɟɬɚ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɢ ɲɬɢɬɟ ɡɢɞ ɤɪɜɧɨɝ ɫɭɞɚ ɨɞ ɢɧɮɥɚɦɚɬɨɪɧɨɝ 

ɨɞɝɨɜɨɪɚ, ɜɚɡɨɚɤɬɢɜɧɢɯ ɫɭɩɫɬɚɧɰɢ ɤɨʁɟ ɫɟ ɥɭɱɟ ɨɞ ɫɬɪɚɧɟ ɬɪɨɦɛɨɰɢɬɚ ɢ ɨɩɭɲɬɚʃɚ 

ɝɥɚɬɤɢɯ ɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ. Ɉɜɢ ɮɢɡɢɨɥɨɲɤɢ ɧɢɫɤɢ ɧɢɜɨɢ NO ɫɟ ɩɪɨɢɡɜɨɞɟ ɨɞ ɫɬɪɚɧɟ 

ɡɞɪɚɜɢɯ ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ ɩɨɦɨʄɭ ɟɧɡɢɦɚ eNOS ɭ ɭɫɥɨɜɢɦɚ ɧɢɫɤɨɝ ɫɯɟɚɪ ɫɬɪɟɫɚ ɜɟɧɚ. 

Ɇɟђɭɬɢɦ, ɭ ɚɪɬɟɪɢʁɫɤɢɦ ɭɫɥɨɜɢɦɚ, ɝɞɟ ʁɟ ɫɯɟɚɪ ɫɬɪɟɫ ɦɧɨɝɨ ɜɟʄɢ, ɯɨɦɟɨɫɬɚɡɚ ɜɟɧɫɤɨɝ 

ɬɤɢɜɚ ɧɚɪɭɲɚɜɚ ɫɟ, ɲɬɨ ɞɨɜɨɞɢ ɞɨ ɨɲɬɟʄɟʃɚ ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ ɢ ɩɨɪɟɦɟʄɚʁɚ ɩɪɨɞɭɤɰɢʁɟ 
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NO. ȼɚɠɧɨɫɬ ɭɥɨɝɟ NO ɭ ɨɝɪɚɧɢɱɚɜɚʃɭ ɪɚɡɜɨʁɚ ɧɟɨɢɧɬɢɦɚɥɧɟ ɯɢɩɟɪɩɥɚɡɢʁɟ ɩɨɬɜɪђɟɧɚ ʁɟ 

ɧɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɧɨɦ ɦɨɞɟɥɭ ɩɪɟɤɨɦɟɪɧɟ ɟɤɫɩɪɟɫɢʁɟ eNOS ɧɚ ɦɨɞɟɥɭ ɡɟɰɚ. Ɉɜɢ ɫɚɡɧɚʃɚ 

ɭɤɚɡɭʁɭ ɧɚ ɡɧɚɱɚʁ ɪɚɡɭɦɟɜɚʃɚ ɤɚɤɨ shear stress ɢ ɩɪɨɞɭɤɰɢʁɚ NO ɭɬɢɱɭ ɧɚ ɫɭɞɛɢɧɭ ɜɟɧɫɤɢɯ 

ɝɪɚɮɬɨɜɚ ɭ ɚɪɬɟɪɢʁɫɤɨɦ ɨɤɪɭɠɟʃɭ, ɬɟ ɧɚ ɦɨɝɭʄɧɨɫɬɢ ɡɚ ɪɚɡɜɨʁ ɬɟɪɚɩɢʁɫɤɢɯ ɩɪɢɫɬɭɩɚ ɤɨʁɢ 

ʄɟ ɩɨɛɨʂɲɚɬɢ ɞɭɝɨɪɨɱɧɭ ɮɭɧɤɰɢʁɭ ɚɪɬɟɪɢʁɫɤɢɯ ɝɪɚɮɬɨɜɚ (110). Ɉɲɬɟʄɟʃɟ ɟɧɞɨɬɟɥɚ 

ɬɚɤɨђɟ ɚɤɬɢɜɢɪɚ ɤɨɚɝɭɥɚɰɢɨɧɭ ɤɚɫɤɚɞɭ. Ɏɨɪɦɢɪɚʃɟ ɬɪɨɦɛɚ ɧɚ ɦɟɫɬɭ ɨɲɬɟʄɟɧɨɝ ɟɧɞɨɬɟɥɚ 

ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɞɨɩɪɢɧɨɫɢ ɧɟ ɫɚɦɨ ɩɪɨɦɨɰɢʁɢ ɪɟɚɤɬɚɧɚɬɚ ɚɤɭɬɧɟ ɮɚɡɟ ɜɟʄ ɢ ɮɨɪɦɢɪɚʃɭ 

ɢɧɬɢɦɚɥɧɟ ɯɢɩɟɪɩɥɚɡɢʁɟ ɟɧɞɨɬɟɥɚ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ. Ɋɚɡɜɨʁ ɢɧɬɢɦɚɥɧɟ ɯɢɩɟɪɩɥɚɡɢʁɟ ʁɟ 

ɤɨɦɩɥɟɤɫɚɧ ɩɪɨɰɟɫ ɭ ɤɨɦɟ ɤʂɭɱɧɭ ɭɥɨɝɭ ɢɦɚʁɭ ɫɚɦɟ ɝɥɚɬɤɨɦɢɲɢʄɧɟ ʄɟɥɢʁɟ, ɚɥɢ ɢ ʄɟɥɢʁɟ 

ɟɧɞɨɬɟɥɚ. ɂɧɬɢɦɚɥɧɚ ɯɢɩɟɪɩɥɚɡɢʁɚ ʁɟ ɞɭɝɨɬɪɚʁɧɨ ɫɬɚʃɟ ɤɚɪɚɤɬɟɪɢɡɢɪɚɧɨ ɚɤɬɢɜɚɰɢʁɨɦ 

ɝɥɚɬɤɢɯ ɦɢɲɢʄɧɢɯ ɫɬɚɧɢɰɚ ɦɟɞɢʁɟ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ, ɤɨʁɟ ɩɪɟɥɚɡɟ ɢɡ ɦɢɪɨɜɚʃɚ ɭ ɮɚɡɭ 

ɩɪɨɥɢɮɟɪɚɰɢʁɟ. Ɉɜɚʁ ɩɪɨɰɟɫ ɪɟɡɭɥɬɭʁɟ ʃɢɯɨɜɨɦ ɩɪɨɦɟɧɨɦ ɮɟɧɨɬɢɩɚ ɭ ɦɢɝɪɚɬɨɪɧɢ ɧɟ ɛɢ 

ɥɢ ɦɢɝɪɢɪɚɥɟ ɭ ɢɧɬɢɦɭ, ɝɞɟ ɫɟ ɭɛɪɡɨ ɡɚɩɨɱɢʃɟ ʃɢɯɨɜɚ ɢɧɬɟɧɡɢɜɧɚ ɩɪɨɥɢɮɟɪɚɰɢʁɚ, ɲɬɨ 

ɞɚʂɟ ɞɨɜɨɞɢ ɞɨ ɡɚɞɟɛʂɚʃɚ ɢɧɬɢɦɟ. ȼɚɠɧɨ ʁɟ ɧɚɩɨɦɟɧɭɬɢ ɞɚ ʁɟ ɮɭɧɤɰɢʁɚ ɝɥɚɬɤɢɯ 

ɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ ɭ ɡɢɞɭ ɫɚɮɟɧɫɤɨɝ ɝɪɚɮɬɚ ɢ ʃɢɯɨɜɚ ɢɧɬɟɪɚɤɰɢʁɚ ɫ ɟɧɞɨɬɟɥɧɢɦ ʄɟɥɢʁɚɦɚ 

ɤʂɭɱɧɚ ɡɚ ɨɞɪɠɚɜɚʃɟ ɧɨɪɦɚɥɧɨɝ ɜɚɫɤɭɥɚɪɧɨɝ ɬɨɧɭɫɚ, ɪɟɝɭɥɚɰɢʁɭ ʄɟɥɢʁɫɤɟ 

ɩɪɨɥɢɮɟɪɚɰɢʁɟ ɢ ɨɞɝɨɜɨɪ ɧɚ ɢɧɮɥɚɦɚɰɢʁɭ. ɍ ɡɞɪɚɜɨɦ ɫɬɚʃɭ, ɨɜɚ ɢɧɬɟɪɚɤɰɢʁɚ ɢɡɦɟђɭ 

ɟɧɞɨɬɟɥɧɢɯ ɢ ɝɥɚɬɤɢɯ ɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ ɨɞɪɠɚɜɚ ɩɨɬɨʃɟ ɭ ɫɬɚʃɭ ɦɢɪɨɜɚʃɚ. Ɍɨ ɫɟ 

ɩɨɫɬɢɠɟ ɩɭɬɟɦ ɥɭɱɟʃɚ ɯɨɦɟɨɫɬɚɬɫɤɢɯ ɦɨɥɟɤɭɥɚ ɤɚɨ ɲɬɨ ʁɟ ɚɡɨɬɧɢ ɨɤɫɢɞ (NO). Ⱥɡɨɬɧɢ 

ɨɤɫɢɞ ɩɨɦɚɠɟ ɭ ɪɟɝɭɥɚɰɢʁɢ ɬɨɧɭɫɚ ɦɟɞɢʁɚɥɧɨɝ ɫɥɨʁɚ ɤɪɜɧɨɝ ɫɭɞɚ ɢ ɫɭɡɛɢʁɚ ɩɪɨɦʁɟɧɟ ɭ 

ɮɟɧɨɬɢɩɭ ɝɥɚɬɤɢɯ ɦɢɲɢʄɧɢɯ ɫɬɚɧɢɰɚ, ɫɩɪɟɱɚɜɚʁɭʄɢ ʃɢɯɨɜ ɩɪɟɥɚɡɚɤ ɭ ɮɚɡɭ 

ɩɪɨɥɢɮɟɪɚɬɢɜɧɟ ɫɢɧɬɟɡɟ (111).  

ɋɭɨɱɚɜɚʃɟ ɫ ɧɟɪɚɜɧɨɬɟɠɨɦ ɭ ɨɜɨʁ ɢɧɬɟɪɚɤɰɢʁɢ ɢɡɦɟђɭ ɟɧɞɨɬɟɥɧɢɯ ɢ 

ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ ɢɝɪɚ ɤʂɭɱɧɭ ɭɥɨɝɭ ɭ ɪɚɡɜɨʁɭ ɢɧɬɢɦɚɥɧɟ ɯɢɩɟɪɩɥɚɡɢʁɟ, ɲɬɨ ɞɚʂɟ 

ɢɦɚ ɡɧɚɱɚʁɧɟ ɩɨɫɥɟɞɢɰɟ ɡɚ ɮɭɧɤɰɢʁɭ ɢ ɞɭɝɨɪɨɱɧɢ ɭɫɩɟɯ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ. Ɋɚɡɭɦɟɜɚʃɟ 

ɨɜɢɯ ɦɟɯɚɧɢɡɚɦɚ ɨɬɜɚɪɚ ɜɪɚɬɚ ɡɚ ɪɚɡɜɨʁ ɫɬɪɚɬɟɝɢʁɚ ɤɨʁɟ ɛɢ ɦɨɝɥɟ ɫɭɡɛɢɬɢ ɨɜɭ ɩɚɬɨɥɨɝɢʁɭ 

ɢ ɩɨɛɨʂɲɚɬɢ ɞɭɝɨɪɨɱɧɭ ɨɞɪɠɢɜɨɫɬ ɝɪɚɮɬɨɜɚ. ɇɚɤɨɧ ɩɨɱɟɬɧɟ ɞɟɧɭɞɚɰɢʁɟ ɟɧɞɨɬɟɥɧɨɝ 

ɫɥɨʁɚ, ɧɨɜɟ ɟɧɞɨɬɟɥɧɟ ʄɟɥɢʁɟ ɩɨɫɬɚʁɭ ɜɢɞʂɢɜɟ ɜɟʄ ɭ ɩɪɜɨʁ ɧɟɞɟʂɢ ɧɚɤɨɧ ɨɩɟɪɚɰɢʁɟ, ɲɬɨ 

ʁɟ ɩɨɬɜɪђɟɧɨ ɧɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɧɨɦ ɦɨɞɟɥɭ. Ɇɟђɭɬɢɦ, ɭɩɪɤɨɫ ɨɛɧɨɜɢ ɟɧɞɨɬɟɥɧɨɝ ɫɥɨʁɚ, 

ɢɧɬɢɦɚɥɧɚ ɯɢɩɟɪɩɥɚɡɢʁɚ ɫɟ ɧɟ ɩɨɜɥɚɱɢ. Ɉɜɚʁ ɮɟɧɨɦɟɧ ɞɟɥɢɦɢɱɧɨ ɩɪɨɢɡɥɚɡɢ ɢɡ ɩɨɜɟʄɚɧɨɝ 

ɞɟɥɨɜɚʃɚ ɫɯɟɚɪ ɫɬɪɟɫɚ ɧɚ ɡɢɞ ɤɪɜɧɨɝ ɫɭɞɚ, ɲɬɨ ɪɟɡɭɥɬɢɪɚ ɞɢɫɮɭɧɤɰɢɨɧɚɥɧɢɦ ɧɨɜɢɦ 

ɟɧɞɨɬɟɥɨɦ. Ɉɫɢɦ ɬɨɝɚ, ɩɪɢɫɭɬɧɨɫɬ ɜɟʄ ɟɬɚɛɥɢɪɚɧɨɝ ɯɪɨɧɢɱɧɨɝ ɭɩɚɥɧɨɝ ɨɞɝɨɜɨɪɚ ɬɚɤɨђɟɪ 

ɞɨɩɪɢɧɨɫɢ ɨɜɨɦ ɫɬɚʃɭ. ɏɪɨɧɢɱɧɨ ɩɨɜɟʄɚʃɟ ɫɯɟɚɪ ɫɬɪɟɫɚ ɧɚ ɡɢɞ ɤɪɜɧɨɝ ɫɭɞɚ ɭɡɪɨɤɭʁɟ ɧɟ 



107 
 

ɫɚɦɨ ɨɲɬɟʄɟʃɟ ɧɨɜɢɯ ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ ɜɟʄ ɢ ʃɢɯɨɜɭ ɞɢɫɮɭɧɤɰɢʁɭ. ɂɫɬɨɜɪɟɦɟɧɨ, 

ɩɪɢɫɭɬɧɨɫɬ ɯɪɨɧɢɱɧɟ ɭɩɚɥɟ ɨɞɪɠɚɜɚ ɧɚɪɭɲɟɧɭ ɯɨɦɟɨɫɬɚɡɭ ɭ ɬɨɦ ɩɨɞɪɭɱʁɭ, ɲɬɨ ɞɚʂɟ 

ɩɪɢɞɨɧɨɫɢ ɢɧɬɢɦɚɥɧɨʁ ɯɢɩɟɪɩɥɚɡɢʁɢ (112).  

ɇɚɤɨɧ ɚɤɬɢɜɚɰɢʁɟ ʄɟɥɢʁɚ ɟɧɞɨɬɟɥɚ, ɞɨɥɚɡɢ ɞɨ ɨɫɥɨɛɚђɚʃɚ Weibel-Palade-ɨɜɢɯ 

ɬɟɥɚɲɰɚ ɧɚ ɩɨɜɪɲɢɧɭ ɦɟɦɛɪɚɧɟ. Ɉɜɚ ɬɟɥɚɲɰɚ ɩɪɟɞɫɬɚɜʂɚʁɭ ɫɟɤɪɟɬɨɪɧɟ ɝɪɚɧɭɥɟ ɭ ɤɨʁɢɦɚ 

ɫɟ ɫɤɥɚɞɢɲɬɟ ɚɞɯɟɡɢɨɧɢ ɥɢɝɚɧɞɢ ɬɪɨɦɛɨɰɢɬɚ - ɉ-ɫɟɥɟɤɬɢɧ ɢ vWF (Von Willebrand). Ʉɚɞɚ 

ɨɜɢ ɚɞɯɟɡɢɨɧɢ ɥɢɝɚɧɞɢ ɞɨђɭ ɧɚ ɥɭɦɟɧɫɤɭ ɩɨɜɪɲɢɧɭ ʄɟɥɢʁɚ ɟɧɞɨɬɟɥɚ, ɨɧɢ ɩɪɢɜɥɚɱɟ 

ɞɨɞɚɬɧɟ ɰɢɪɤɭɥɢɲɭʄɟ ɧɟɭɬɪɨɮɢɥɟ ɢ ɬɪɨɦɛɨɰɢɬɟ. Ɉɜɚʁ ɩɪɨɰɟɫ, ɤɚɨ ɭ ɡɚɱɚɪɚɧɨɦ ɤɪɭɝɭ, 

ɞɨɞɚɬɧɨ ɫɬɢɦɭɥɢɲɟ ʄɟɥɢʁɟ ɟɧɞɨɬɟɥɚ. ɍ ɪɟɝɢɨɧɢɦɚ ɝɞʁɟ ʁɟ ɟɧɞɨɬɟɥɧɢ ɫɥɨʁ ɞɟɧɭɞɢɪɚɧ, ɨɜɚ 

ɪɟɝɪɭɬɚɰɢʁɚ ɰɢɪɤɭɥɢɲɭʄɢɯ ʄɟɥɢʁɚ ɦɨɠɟ ɛɢɬɢ ɤɨɪɢɫɧɚ ɡɚ ɩɪɨɰɟɫ ɡɚɪɚɫɬɚʃɚ. Ɇɟђɭɬɢɦ, 

ɤɚɞɚ ɢɡɦɚɤɧɟ ɤɨɧɬɪɨɥɢ, ɦɨɠɟ ɞɨɜɟɫɬɢ ɞɨ ɢɪɟɜɟɪɡɢɛɢɥɧɟ ɮɢɛɪɨɡɟ. ȼɚɠɧɨ ʁɟ ɧɚɩɨɦɟɧɭɬɢ 

ɞɚ ʁɟ ɛɚɥɚɧɫɢɪɚʃɟ ɨɜɢɯ ɩɪɨɰɟɫɚ ɤʂɭɱɧɨ ɡɚ ɨɞɪɠɚɜɚʃɟ ɡɞɪɚɜʂɚ ɤɪɜɧɢɯ ɫɭɞɨɜɚ, ɩɨɫɟɛɧɨ 

ɧɚɤɨɧ ɨɲɬɟʄɟʃɚ ɢ ɞɟɧɭɞɚɰɢʁɟ ɟɧɞɨɬɟɥɚ. Ɋɚɡɭɦɟɜɚʃɟ ɨɜɢɯ ɞɢɧɚɦɢɤɚ ɩɨɦɚɠɟ ɭ ɪɚɡɜɨʁɭ 

ɫɬɪɚɬɟɝɢʁɚ ɡɚ ɤɨɧɬɪɨɥɭ ɨɜɢɯ ɩɪɨɰɟɫɚ ɭ ɤɨɧɬɟɤɫɬɭ ɤɢɪɭɪɲɤɢɯ ɢɧɬɟɪɜɟɧɰɢʁɚ ɢ ɬɟɪɚɩɢʁɟ 

(113).  

Ɇɢɝɪɚɰɢʁɚ ɧɟɭɬɪɨɮɢɥɚ ɞɭɠ ɚɤɬɢɜɢɪɚɧɨɝ ɟɧɞɨɬɟɥɚ ɩɪɟɞɫɬɚɜʂɚ ʁɟɞɚɧ ɨɞ ɪɚɧɢɯ 

ɤɨɪɚɤɚ ɭ ɩɪɨɰɟɫɭ ɪɟɡɨɥɭɰɢʁɟ ɚɤɭɬɧɟ ɢɧɮɥɚɦɚɰɢʁɟ. Ɇɟђɭɬɢɦ, ɭɤɨɥɢɤɨ ɨɜɚ ɚɤɭɦɭɥɚɰɢʁɚ 

ɧɟɭɬɪɨɮɢɥɚ ɧɢʁɟ ɤɨɧɬɪɨɥɢɫɚɧɚ ɧɚ ɨɞɝɨɜɚɪɚʁɭʄɢ ɧɚɱɢɧ, ɦɨɠɟ ɪɟɡɭɥɬɢɪɚɬɢ ɩɪɟɥɚɫɤɨɦ ɭ 

ɫɬɚʃɟ ɯɪɨɧɢɱɧɟ ɢɧɮɥɚɦɚɰɢʁɟ. ȿɤɫɬɪɚɜɚɡɢɪɚɧɢ ɧɟɭɬɪɨɮɢɥɢ ɩɨɫɬɚʁɭ ɚɤɬɢɜɢɪɚɧɢ ɤɚɞɚ ɞɨђɭ 

ɭ ɞɨɞɢɪ ɫɚ ɩɪɨɬɟɢɧɢɦɚ ɟɤɫɬɪɚɰɟɥɭɥɚɪɧɨɝ ɦɚɬɪɢɤɫɚ, ɲɬɨ ɦɨɠɟ ɞɨɜɟɫɬɢ ɞɨ ɨɲɬɟʄɟʃɚ ɢ 

ɪɟɦɨɞɟɥɨɜɚʃɚ ɨɤɨɥɧɨɝ ɬɤɢɜɚ. Ɉɜɚʁ ɩɪɨɰɟɫ ʁɟ ɩɨɫɟɛɧɨ ɭɨɱʂɢɜ ɭ ɫɥɭɱɚʁɟɜɢɦɚ ɤɚɨ ɲɬɨ ʁɟ 

ɚɬɟɪɨɫɤɥɟɪɨɡɚ. ɉɪɟɬɟɪɚɧɚ ɚɤɬɢɜɚɰɢʁɚ ɧɟɭɬɪɨɮɢɥɚ, ʃɢɯɨɜɚ ɞɟɝɪɚɧɭɥɚɰɢʁɚ ɢ ɨɤɫɢɞɚɬɢɜɧɢ 

ɫɬɪɟɫ ɭɡɪɨɤɭʁɭ ɨɡɛɢʂɧɨ ɨɲɬɟʄɟʃɟ ɨɤɨɥɧɨɝ ɬɤɢɜɚ. Ɍɨ ɫɟ, ɞɟɥɨɦ, ɞɨɝɚђɚ ɡɛɨɝ ɨɬɩɭɲɬɚʃɚ 

ɦɟɬɚɥɨɩɪɨɬɟɢɧɚɡɚ ɦɚɬɢɪɤɫɚ (MMP) ɤɨʁɟ ɪɚɡɝɪɚђɭʁɭ ɟɤɫɬɪɚɰɟɥɭɥɚɪɧɢ ɦɚɬɪɢɤɫ, ɬɨɤɫɢɱɧɢɯ 

ɫɥɨɛɨɞɧɢɯ ɪɚɞɢɤɚɥɚ ɢ ɩɪɨɢɧɮɥɚɦɚɬɨɪɧɢɯ ɰɢɬɨɤɢɧɚ ɤɨʁɢ ɚɤɬɢɜɢɪɚʁɭ ɢ ɩɪɢɜɥɚɱɟ ɞɪɭɝɟ 

ɢɦɭɧɟ ʄɟɥɢʁɟ, ɭɤʂɭɱɭʁɭʄɢ ɦɚɤɪɨɮɚɝɟ ɢ Ɍ-ɥɢɦɮɨɰɢɬɟ. Ⱦɨɞɚɬɧɨ, ɦɢɨɮɢɛɪɨɛɥɚɫɬɢ ɪɟɚɝɭʁɭ 

ɧɚ ɞɟɝɪɚɞɚɰɢʁɭ ɦɚɬɪɢɤɫɚ ɢ ɡɚɩɨɱɢʃɭ ɩɪɨɰɟɫ ɪɟɩɚɪɚɰɢʁɟ, ɲɬɨ ɪɟɡɭɥɬɢɪɚ ɫɬɜɚɪɚʃɟɦ 

ɝɭɫɬɨɝ, ɧɟɨɪɝɚɧɢɡɢɪɚɧɨɝ ɮɢɛɪɨɬɢɱɧɨɝ ɬɤɢɜɚ (114).  

Ɋɚɡɭɦɟɜɚʃɟ ɨɜɢɯ ɫɥɨɠɟɧɢɯ ɢɧɬɟɪɚɤɰɢʁɚ ʁɟ ɨɞ ɫɭɲɬɢɧɫɤɨɝ ɡɧɚɱɚʁɚ ɡɚ ɤɨɧɬɪɨɥɭ 

ɩɪɨɰɟɫɚ ɢɧɮɥɚɦɚɰɢʁɟ ɢ ɪɟɩɚɪɚɰɢʁɟ ɭ ɤɨɧɬɟɤɫɬɭ ɪɚɡɥɢɱɢɬɢɯ ɩɚɬɨɥɨɲɤɢɯ ɫɬɚʃɚ, ɤɚɨ ɢ ɡɚ 

ɪɚɡɜɨʁ ɨɞɝɨɜɚɪɚʁɭʄɢɯ ɬɟɪɚɩɢʁɫɤɢɯ ɫɬɪɚɬɟɝɢʁɚ. ɇɟɭɬɪɨɮɢɥɢ, ɬɪɨɦɛɨɰɢɬɢ ɢ ɚɤɬɢɜɢɪɚɧɟ 

ʄɟɥɢʁɟ ɟɧɞɨɬɟɥɚ ɞɚʁɭ ɫɜɨʁ ɞɨɩɪɢɧɨɫ ɩɨɤɪɟɬɚʃɭ ɭ ɨɞɪɠɚɜɚʃɭ ɜɚɫɤɭɥɚɪɧɟ ɞɢɫɮɭɧɤɰɢʁɟ. 

Ɇɧɨɝɚ ɢɫɬɪɚɠɢɜɚʃɚ ɫɭ ɫɩɪɨɜɟɞɟɧɚ ɧɟ ɛɢ ɥɢ ɫɟ ɭɫɬɚɧɨɜɢɨ ɞɨɩɪɢɧɨɫ ɧɚɫɬɚɧɤɭ ɬɪɨɦɛɨɡɟ ɢ 
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ɮɢɛɪɨɡɟ ɫɜɚɤɨɝ ɨɞ ɩɨɦɟɧɭɬɢɯ ɭɱɟɫɧɢɤɚ. Ⱥɤɬɢɜɚɰɢʁɚ ɟɧɞɨɬɟɥɚ ɡɚɩɨɱɢʃɟ ɥɭɱɟʃɟ 

ɩɪɨɢɧɮɥɚɦɚɬɨɪɧɢɯ ɰɢɬɨɤɢɧɚ ɢ ɤɪɡɚʃɟ ɤɨɦɩɨɧɟɧɚɬɚ ɝɥɢɤɨɤɚɥɢɤɫɚ ɲɬɨ ɞɨɜɨɞɢ ɞɨ 

ɪɟɝɪɭɬɚɰɢʁɟ ɰɢɪɤɭɥɢɲɭʄɢɯ ɬɪɨɦɛɨɰɢɬɚ ɢ ɧɟɭɬɪɨɮɢɥɚ. Ⱥɞɯɟɡɢʁɚ ɨɜɢɯ ɪɟɝɭɥɚɬɨɪɚ 

ɢɧɮɥɚɦɚɰɢʁɟ ɩɨɤɪɟʄɟ ɡɚɱɚɪɚɧɢ ɤɪɭɝ ɚɤɬɢɜɚɰɢʁɟ ʁɨɲ ɬɪɨɦɛɨɰɢɬɚ ɢ ʁɨɲ ɧɟɭɬɪɨɮɢɥɚ ɲɬɨ 

ɩɪɟɜɚɡɢɥɚɡɢ ɤɚɩɚɰɢɬɟɬ ɤɪɜɧɨɝ ɫɭɞɚ ɡɚ ɡɚɪɚɫɬɚʃɟɦ ɢ ɦɟʃɚ ɦɢʂɟ ɭ ɬɪɨɦɛɨɬɢɱɧɢ ɢɥɢ 

ɮɢɛɪɨɬɢɱɧɢ. ɍɯɜɚʄɟɧɢ ɢ ɤɨɬɪʂɚʁɭʄɢ ɧɟɭɬɪɨɮɢɥɢ ɫɟ ɫɚɦɨ ɧɚɞɨɜɟɡɭʁɭ ɧɚ ɜɟʄ 

ɩɪɨɩɭɲɬɚʁɭʄɢ ɟɧɞɨɬɟɥ ɤɨʁɢ ɩɪɢɤɚɡɭʁɟ ɬɚɱɤɟ ɟɤɫɬɪɚɜɚɡɚɰɢʁɟ ɤɨʁɢ ɨɦɨɝɭʄɭʁɭ ɦɢɬɪɚɰɢʁɭ 

ɧɟɭɬɪɨɮɢɥɚ ɭ ɨɤɨɥɧɨ ɬɤɢɜɨ. Ⱥɤɬɢɜɚɰɢʁɚ ɧɟɭɬɪɨɮɢɥɚ ɦɟʃɚ ɧɚɱɢɧ ɚɤɬɢɜɚɰɢʁɟ ɟɧɞɨɬɟɥɚ 

ɨɫɥɨɛɚђɚʃɟɦ ɩɪɨɞɭɤɚɬɚ ɞɟɝɪɚɧɭɥɚɰɢʁɟ ɢ, ɭ ɧɟʁɬɟɠɢɦ ɫɥɭɱɚʁɟɜɢɦɚ, NET ɮɨɪɦɚɰɢʁɚ.  

Ɍɨɤɨɦ ɨɡɛɢʂɧɨɝ ɨɲɬɟʄɟʃɚ ɤɪɜɧɢɯ ɫɭɞɨɜɚ, ɫɦɪɬ ʄɟɥɢʁɚ ɟɧɞɨɬɟɥɚ ɢɥɢ ɞɟɧɭɞɚɰɢʁɚ 

ɭɧɭɬɪɚɲʃɟɝ ɫɥɨʁɚ ɤɪɜɧɨɝ ɫɭɞɚ ɞɨɜɨɞɟ ɞɨ ɢɡɥɚɝɚʃɚ ɤɨɥɚɝɟɧɨɦ ɛɨɝɚɬɨɝ ɟɤɫɬɪɚɰɟɥɭɥɚɪɧɨɝ 

ɦɚɬɪɢɤɫɚ. Ʉɚɨ ɨɞɝɨɜɨɪ ɧɚ ɨɜɨ, ɰɢɪɤɭɥɢɲɭʄɢ ɬɪɨɦɛɨɰɢɬɢ ɫɟ ɛɪɡɨ ɜɟɡɭʁɭ ɡɚ ɨɜɚʁ ɦɚɬɪɢɤɫ ɢ 

ɚɤɬɢɜɢɪɚʁɭ ɫɟ ɤɚɤɨ ɛɢ ɫɬɜɨɪɢɥɢ ɬɪɨɦɛɨɰɢɬɧɢ ɱɟɩɢʄ. Ɉɜɚʁ ɱɟɩɢʄ ʁɟ ɤʂɭɱɚɧ ɡɚ ɨɱɭɜɚʃɟ 

ɯɟɦɨɫɬɚɡɟ ɭɧɭɬɚɪ ɩɨɜɪɟђɟɧɨɝ ɤɪɜɧɨɝ ɫɭɞɚ. Ɇɟђɭɬɢɦ, ɭ ɧɟɤɢɦ ɫɢɬɭɚɰɢʁɚɦɚ, ɩɨɫɟɛɧɨ ɭ 

ɩɪɢɫɭɫɬɜɭ ɩɚɬɨɥɨɲɤɟ ɭɩɚɥɟ, ɢɦɭɧɟ ʄɟɥɢʁɟ ɦɨɝɭ ɩɨɪɟɦɟɬɢɬɢ ɨɜɚʁ ɧɨɪɦɚɥɧɢ ɯɟɦɨɫɬɚɬɫɤɢ 

ɨɞɝɨɜɨɪ ɢ ɩɪɟɬɜɨɪɢɬɢ ɝɚ ɭ ɬɪɨɦɛɨɬɫɤɢ ɨɞɝɨɜɨɪ. ɍɧɭɬɚɪ ɯɟɦɨɫɬɚɬɫɤɨɝ ɬɪɨɦɛɨɰɢɬɧɨɝ 

ɱɟɩɢʄɚ, ɩɨɫɬɨʁɢ ɝɭɫɬɨ ɩɚɤɨɜɚʃɟ ɬɪɨɦɛɨɰɢɬɚ ɨɛɨɝɚʄɟɧɢɯ ɉ-ɫɟɥɟɤɬɢɧɨɦ, ɨɤɪɭɠɟɧɢɯ 

ɪɚɫɬɪɟɫɢɬɢʁɨɦ ɝɪɭɩɨɦ ɬɪɨɦɛɨɰɢɬɚ ɛɟɡ ɉ-ɫɟɥɟɤɬɢɧɚ. Ɉɜɢ ɩɨɬɨʃɢ ɬɪɨɦɛɨɰɢɬɢ ɦɢɧɢɦɚɥɧɨ 

ɫɭ ɚɤɬɢɜɢɪɚɧɢ ɢ ɫɦɟɲɬɟɧɢ ɛɥɢɠɟ ɥɭɦɟɧɭ ɤɪɜɧɨɝ ɫɭɞɚ. Ɉɜɚʁ ɤɨɦɩɥɟɤɫɧɢ ɨɞɧɨɫ ɢɡɦɟђɭ 

ɬɪɨɦɛɨɰɢɬɚ, ɟɧɞɨɬɟɥɚ ɢ ɢɦɭɧɢɯ ʄɟɥɢʁɚ ɢɦɚ ɞɭɛɨɤɟ ɢɦɩɥɢɤɚɰɢʁɟ ɡɚ ɪɚɡɭɦɟɜɚʃɟ ɯɟɦɨɫɬɚɡɟ 

ɢ ɩɚɬɨɥɨɲɤɢɯ ɩɪɨɦɟɧɚ ɭ ɤɨʁɢɦɚ ʁɟ ɩɨɪɟɦɟʄɟɧɚ ɪɚɜɧɨɬɟɠɚ ɢɡɦɟђɭ ɧɨɪɦɚɥɧɨɝ 

ɯɟɦɨɫɬɚɬɫɤɨɝ ɨɞɝɨɜɨɪɚ ɢ ɩɚɬɨɥɨɲɤɨɝ ɬɪɨɦɛɨɬɫɤɨɝ ɨɞɝɨɜɨɪɚ (115).  

ɂɦɭɧɟ ʄɟɥɢʁɟ ɤɨʁɟ ɫɟ ɩɪɢɜɥɚɱɟ ɪɚɞɢ ɩɨɩɪɚɜɤɚ ɬɤɢɜɚ ɦɨɝɭ ɡɚɩɪɚɜɨ ɞɨɞɚɬɧɨ 

ɩɨɝɨɪɲɚɬɢ ɨɲɬɟʄɟʃɟ ɭɤɨɥɢɤɨ ɢɧɮɥɚɦɚɬɨɪɧɢ ɫɬɢɦɭɥɭɫ ɧɟ ɩɪɟɫɬɚɧɟ. Ⱥɤɬɢɜɢɪɚɧɢ 

ɧɟɭɬɪɨɮɢɥɢ, ɬɪɨɦɛɨɰɢɬɢ ɢ ɧɟɭɬɪɨɮɢɥɧɨ-ɬɪɨɦɛɨɰɢɬɧɢ ɤɨɦɩɥɟɤɫɢ ɫɭ ɞɨɛɪɨ ɩɨɡɧɚɬɢ 

ɫɚɪɚɞɧɢɰɢ ɭ ɪɚɡɜɨʁɭ ɮɢɛɪɨɡɢ ɭ ɩɥɭʄɢɦɚ ɢ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɢɦ ɨɛɨʂɟʃɢɦɚ. ɂɚɤɨ ɨɛɢɱɧɨ 

ɧɢɫɭ ɝɥɚɜɧɚ ɮɨɤɭɫɧɚ ɬɚɱɤɚ ɭ ɩɪɨɰɟɫɭ ɮɢɛɪɨɡɟ, ɩɨɪɟɦɟʄɚʁ ɪɟɝɭɥɚɰɢʁɟ ɚɤɭɦɭɥɚɰɢʁɟ 

ɬɪɨɦɛɨɰɢɬɚ ɢ ɧɟɭɬɪɨɮɢɥɚ ɢɦɚ ɤʂɭɱɧɭ ɭɥɨɝɭ ɭ ɪɟɝɭɥɚɰɢʁɢ ɧɟɩɪɚɜɢɥɧɢɯ ɩɪɨɦɟɧɚ ɭ ɬɤɢɜɭ 

. Ⱥɤɬɢɜɢɪɚɧɢ ɬɪɨɦɛɨɰɢɬɢ ɥɭɱɟ ɡɧɚɱɚʁɧɟ ɤɨɥɢɱɢɧɟ ɯɟɦɨɤɢɧɚ ɤɨʁɢ ɞɟɥɭʁɭ ɤɚɨ 

ɯɟɦɨɬɚɤɬɢɱɤɢ ɫɢɝɧɚɥɢ ɧɚ ɧɟɭɬɪɨɮɢɥɟ ɢ ɦɨɧɨɰɢɬɟ, ɩɪɢɜɥɚɱɟʄɢ ɢɦɭɧɟ ʄɟɥɢʁɟ ɞɚ ɫɟ ɭɫɦɟɪɟ 

ɤɚ ɦɟɫɬɭ ɨɲɬɟʄɟʃɚ. Ɉɜɚʁ ɩɪɨɰɟɫ ɚɤɬɢɜɢɪɚ ɬɟ ʄɟɥɢʁɟ, ɲɬɨ ɞɨɜɨɞɢ ɞɨ ɩɪɨɞɭɤɰɢʁɟ ɞɨɞɚɬɧɢɯ 

ɰɢɬɨɤɢɧɚ ɢ ɟɧɡɢɦɚ. Ɍɢ ɰɢɬɨɤɢɧɢ ɢ ɟɧɡɢɦɢ ɞɚʂɟ ɩɨɞɫɬɢɱɭ ɩɪɨɢɡɜɨɞʃɭ TGF-β, ɤɨʁɢ ʁɟ 

ɤʂɭɱɧɢ ɦɟɞɢʁɚɬɨɪ ɭ ɮɨɪɦɢɪɚʃɭ ɦɢɨɮɢɛɪɨɛɥɚɫɬɚ, ɞɟɩɨɡɢɰɢʁɢ ɤɨɥɚɝɟɧɚ ɢ ɪɚɡɜɨʁɭ 



109 
 

ɮɢɛɪɨɡɟ. Ɉɜɨ ɫɥɨɠɟɧɨ ɦɟђɭɫɨɛɧɨ ɞɟɥɨɜɚʃɟ ɢɦɭɧɢɯ ʄɟɥɢʁɚ, ɬɪɨɦɛɨɰɢɬɚ, ɢ 

ɦɢɨɮɢɛɪɨɛɥɚɫɬɚ ɢɝɪɚ ɤʂɭɱɧɭ ɭɥɨɝɭ ɭ ɩɚɬɨɮɢɡɢɨɥɨɝɢʁɢ ɮɢɛɪɨɬɢɱɧɢɯ ɨɛɨʂɟʃɚ (116). 

Јɚɤɚ ɚɤɬɢɜɚɰɢʁɚ ɟɧɞɨɬɟɥɚ ɢɡɥɚɠɟ ɤɪɜɨɬɨɤɭ ɤɨɥɚɝɟɧɨɦ ɛɨɝɚɬ ɟɤɫɬɪɚɰɟɥɭɥɚɪɧɢ ɦɚɬɪɢɤɫ, 

ɲɬɨ ɞɚʂɟ ɨɥɚɤɲɚɜɚ ɚɤɬɢɜɚɰɢʁɭ ɢ ɩɪɢɚʃɚʃɟ ɬɪɨɦɛɨɰɢɬɚ. Ɍɨ ɫɟ ɩɨɫɬɢɠɟ ɩɨɜɟʄɚʃɟɦ ɛɪɨʁɚ 

ɦɨɥɟɤɭɥɚ ɉ-ɫɟɥɟɤɬɢɧɚ. Ʉɚɞɚ ɫɭ ɬɪɨɦɛɨɰɢɬɢ ɚɤɬɢɜɢɪɚɧɢ ɢ ɜɟɡɚɧɢ ɡɚ ɟɧɞɨɬɟɥ, ɬɚɤɨђɟ 

ɟɤɫɩɪɢɦɢɪɚʁɭ ɉ-ɫɟɥɟɤɬɢɧ ɧɚ ɫɜɨʁɨʁ ɦɟɦɛɪɚɧɢ. Ɉɜɨ ɦɨɠɟ ɩɨɫɥɭɠɢɬɢ ɤɚɨ ɦɟɫɬɨ ɨɤɭɩʂɚʃɚ 

ɡɚ ɞɪɭɝɟ ɬɪɨɦɛɨɰɢɬɟ ɢ ɤɚɨ ɩɨɞɪɭɱʁɟ ɫɟɤɭɧɞɚɪɧɟ ɚɤɬɢɜɚɰɢʁɟ ɰɢɪɤɭɥɢɲɭʄɢɯ ɧɟɭɬɪɨɮɢɥɚ. 

Ⱥɤɭɦɭɥɚɰɢʁɚ ɬɪɨɦɛɨɰɢɬɚ ɢɥɢ ɤɨɦɩɥɟɤɫɚ ɬɪɨɦɛɨɰɢɬ-ɧɟɭɬɪɨɮɢɥ ɦɨɠɟ ɪɟɡɭɥɬɢɪɚɬɢ 

ɬɪɨɦɛɨɡɨɦ ɤɪɜɧɢɯ ɫɭɞɨɜɚ. ɍ ɤɪɜɧɢɦ ɫɭɞɨɜɢɦɚ ɤɨʁɢ ɫɭ ɩɨɞɥɨɠɧɢ ɮɢɛɪɨɡɢ, ɚɤɬɢɜɚɰɢʁɚ 

ɬɪɨɦɛɨɰɢɬɚ ɫɬɢɦɭɥɢɲɟ ɩɪɨɞɭɤɰɢʁɭ ɩɪɨɮɢɛɪɨɬɢɱɧɨɝ ɰɢɬɨɤɢɧɚ TGF-β. Ɉɫɢɦ ɬɨɝɚ, 

ɚɤɬɢɜɚɰɢʁɚ ɬɪɨɦɛɨɰɢɬɚ ɦɨɠɟ ɞɨɜɟɫɬɢ ɞɨ ɫɟɤɪɟɰɢʁɟ ɩɚɬɨɥɨɲɤɨɝ ɟɤɫɬɪɚɰɟɥɭɥɚɪɧɨɝ 

ɦɚɬɪɢɤɫɚ ɢ, ɤɨɧɚɱɧɨ, ɮɢɛɪɨɡɟ. Ɉɜɢ ɩɪɨɰɟɫɢ ɫɭ ɤʂɭɱɧɢ ɭ ɪɚɡɭɦɟɜɚʃɭ ɤɚɤɨ ɫɟ ɚɤɬɢɜɚɰɢʁɚ 

ɟɧɞɨɬɟɥɚ ɢ ɬɪɨɦɛɨɰɢɬɚ ɨɞɪɚɠɚɜɚʁɭ ɧɚ ɩɚɬɨɥɨɲɤɟ ɩɪɨɦɟɧɟ ɭ ɫɬɪɭɤɬɭɪɢ ɢ ɮɭɧɤɰɢʁɢ 

ɤɪɜɧɢɯ ɫɭɞɨɜɚ (117). ɋɜɢ ɧɚɜɟɞɟɧɢ ɦɟɯɚɧɢɡɦɢ ɤɨʁɢ ɫɟ ɚɤɬɢɜɢɪɚʁɭ ɢ ɨɞɜɢʁɚʁɭ ɧɚ ɩɨɜɪɲɢɧɢ 

ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ ɧɟɦɢɧɨɜɧɨ ɜɨɞɟ ɭ ɚɬɟɪɨɫɤɥɟɪɨɡɭ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ. Ⱥɬɟɪɨɫɤɥɟɪɨɡɚ ʁɟ 

ɡɧɚɬɧɨ ɛɪɠɢ ɩɪɨɰɟɫ ɭ ɚɭɬɨɜɟɧɫɤɢɦ ɝɪɚɮɬɨɜɢɦɚ ɭ ɩɨɪɟђɟʃɭ ɫ ɩɪɢɪɨɞɧɢɦ ɚɪɬɟɪɢʁɚɦɚ, 

ɭɝɥɚɜɧɨɦ ɡɛɨɝ ɭɫɩɨɪɟɧɨɝ ɩɪɨɰɟɫɚ ɥɢɩɨɥɢɡɟ ɭ ɝɪɚɮɬɭ ɢ ɛɪɡɨɝ ɬɚɥɨɠɟʃɚ ɥɢɩɢɞɚ. ɍ 

ɩɨɪɟђɟʃɭ ɫ ɚɬɟɪɨɫɤɥɟɪɨɬɫɤɢɦ ɩɥɚɤɨɜɢɦɚ ɭ ɩɪɢɪɨɞɧɢɦ ɚɪɬɟɪɢʁɚɦɚ, ɩɥɚɤɨɜɢ ɭ 

ɚɭɬɨɜɟɧɫɤɢɦ ɝɪɚɮɬɨɜɢɦɚ ɨɛɢɱɧɨ ɫɚɞɪɠɟ ɡɧɚɱɚʁɧɨ ɜɢɲɟ ɩɟɧɚɫɬɢɯ ʄɟɥɢʁɚ ɢ ɞɪɭɝɢɯ 

ɢɧɮɥɚɦɚɬɨɪɧɢɯ ʄɟɥɢʁɚ, ɭɤʂɭɱɭʁɭʄɢ ɦɭɥɬɢɧɭɤɥɟɚɪɧɟ ɝɢɝɚɧɬɫɤɟ ʄɟɥɢʁɟ. Ɉɜɚʁ ɫɚɫɬɚɜ 

ɫɭɝɟɪɢɲɟ ɞɚ ɧɟɤɟ ɨɞ ɨɜɢɯ ʄɟɥɢʁɚ ɩɨɬɢɱɭ ɢɡ ɝɥɚɬɤɢɯ ɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ ɫɚɮɟɧɫɤɟ ɜɟɧɟ, ɚ ɧɟ 

ɢɡ ɨɤɨɥɧɨɝ ɬɤɢɜɚ. Ɉɜɚʁ ɮɚɤɬɨɪ ɩɨɫɬɚʁɟ ɤʂɭɱɚɧ ɭ ɨɛʁɚɲʃɟʃɭ ɛɪɡɟ ɩɪɨɝɪɟɫɢʁɟ ɢ 

ɨɡɛɢʂɧɨɫɬɢ ɚɬɟɪɨɫɤɥɟɪɨɡɟ ɭ ɚɭɬɨɜɟɧɫɤɢɦ ɝɪɚɮɬɨɜɢɦɚ. ɉɪɨɭɱɚɜɚʃɟ ɨɜɟ ɢɧɬɟɪɚɤɰɢʁɟ 

ɩɨɦɚɠɟ ɭ ɪɚɡɭɦɟɜɚʃɭ ɦɟɯɚɧɢɡɚɦɚ ɤɨʁɢ ɞɨɩɪɢɧɨɫɟ ɚɬɟɪɨɫɤɥɟɪɨɡɢ ɭ ɚɭɬɨɜɟɧɫɤɢɦ 

ɝɪɚɮɬɨɜɢɦɚ ɢ ɨɬɜɚɪɚ ɜɪɚɬɚ ɡɚ ɢɫɬɪɚɠɢɜɚʃɟ ɫɬɪɚɬɟɝɢʁɚ ɡɚ ʃɟɧɨ ɭɫɩɨɪɚɜɚʃɟ ɢ ɫɩɪɟɱɚɜɚʃɟ, 

ɱɢɦɟ ɛɢ ɫɟ ɩɨɛɨʂɲɚɥɚ ɞɭɝɨɪɨɱɧɚ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ ɬɪɚɧɫɩɥɚɧɬɢɪɚɧɢɯ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ 

(118). 

ɍɩɪɤɨɫ ɫɜɟ ɩɨɩɭɥɚɪɧɢʁɨʁ ɬɨɬɚɥɧɨʁ ɚɪɬɟɪɢʁɫɤɨʁ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɢ ɭ ɤɨɪɨɧɚɪɧɨʁ 

ɯɢɪɭɪɝɢʁɢ, ɚɭɬɨɜɟɧɫɤɢ ɝɪɚɮɬ, ɞɚ ɥɢ ɡɛɨɝ ɩɨɬɪɟɛɟ ɢɥɢ ɡɚɫɥɭɝɚ, ɡɚɞɪɠɚɜɚ ɫɜɨʁɟ ɦɟɫɬɨ. Ⱥɤɨ 

ɭɡɦɟɦɨ ɭ ɨɛɡɢɪ ɩɪɟɬɯɨɞɧɢ ɩɨɞɚɬɚɤ ɞɚ ɫɟ ɬɟɤ 5-10% ɩɚɰɢʁɟɧɚɬɚ ɩɨɞɜɪɝɚɜɚʁɭ TAR (Total 

Arterial Revascularization) ɩɪɨɰɟɞɭɪɚɦɚ ɢ ɩɨɞɚɬɚɤ ɞɚ ʁɟ ɩɪɨɫɟɱɧɢ ɛɪɨʁ ɝɪɚɮɬɨɜɚ ɩɨ 

ɩɚɰɢʁɟɧɬɭ 3.1 ɞɨɥɚɡɢɦɨ ɞɨ ɩɨɞɚɬɤɚ ɞɚ ɫɟ ɝɨɞɢɲʃɟ ɭɪɚɞɢ ɧɚʁɦɚʃɟ 1 000 000 ɩɪɨɰɟɞɭɪɚ ɭ 

ɤɨʁɢɦɚ ɫɟ ɤɨɪɢɫɬɢ ɛɚɪ ʁɟɞɧɚ ɫɚɮɟɧɫɤɚ ɜɟɧɚ, ɚ ɨɜɚʁ ɛɪɨʁ ɝɪɚɮɬɨɜɚ ʁɟ ɡɚɫɢɝɭɪɧɨ ɦɧɨɝɨ ɜɟʄɢ 
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(1). Ɋɚɡɥɨɝ ɨɜɚɤɨ ɲɢɪɨɤɟ ɭɩɨɬɪɟɛɟ ɨɜɨɝ ɝɪɚɮɬɚ ʁɟ ʃɟɝɨɜɚ ɞɨɫɬɭɩɧɨɫɬ, ɥɚɤɨʄɚ ɩɪɟɩɚɪɚɰɢʁɟ 

ɢ ɥɚɤɨʄɚ ɦɚɧɢɩɭɥɚɰɢʁɟ ɡɚ ɜɪɟɦɟ ɫɚɦɟ ɨɩɟɪɚɰɢʁɟ. Ɍɚɤɨђɟ ɧɟ ɬɪɟɛɚ ɡɚɧɟɦɚɪɢɬɢ ʃɟɝɨɜɭ 

ɜɟɪɫɚɬɢɥɧɨɫɬ ɢ ɜɪɟɞɧɨɫɬ ɩɪɢ ɤɪɟɚɰɢʁɢ ɤɨɦɩɨɡɢɬɧɢɯ ɤɨɧɞɭɢɬɚ ɭ ɫɥɭɱɚʁɭ ɧɟɞɨɫɬɚɬɤɚ 

ɞɭɠɢɧɟ ɚɪɬɟɪɢʁɫɤɨɝ ɝɪɚɮɬɚ, ɤɚɨ ɢ ɦɨɝɭʄɧɨɫɬ ɤɨɪɢɲʄɟʃɚ ɤɚɨ patch-ɚ ɧɚ ɚɨɪɬɢ ɧɚ ɦɟɫɬɭ 

ɤɪɟɚɰɢʁɟ ɩɪɨɤɫɢɦɚɥɧɟ ɚɧɚɫɬɨɦɨɡɟ ɡɛɨɝ ɦɢɫɦɚɬɰɯ-ɚ ɢɡɦɟђɭ ɫɥɨɛɨɞɧɨɝ ɚɪɬɟɪɢʁɫɤɨɝ ɝɪɚɮɬɚ 

ɢ ɚɫɰɟɧɞɟɧɬɧɟ ɚɨɪɬɟ. ɉɨɫɬɨʁɢ ɜɢɲɟ ɬɟɪɚɩɢʁɫɤɢɯ ɫɬɪɚɬɟɝɢʁɚ ɡɚ ɛɨɪɛɭ ɩɪɨɬɢɜ ɞɢɫɮɭɧɤɰɢʁɟ 

ɟɧɞɨɬɟɥɚ. Јɟɞɚɧ ɨɞ ɛɢɬɧɢɯ ɮɚɤɬɨɪɚ ɭɫɩɟɯɚ ɚɨɪɬɨɤɨɪɨɧɚɪɧɨɝ ɛɚʁɩɚɫɚ ʁɟ ɜɢʁɚɛɢɥɧɨɫɬ ʄɟɥɢʁɚ 

ɟɧɞɨɬɟɥɚ ɝɪɚɮɬɚ ɢ ʃɢɯɨɜ ɫɬɪɭɤɬɪɭɪɧɢ ɢɧɬɟɝɪɢɬɟɬ. Ɉɜɚ ɯɨɦɟɨɫɬɚɡɚ ɫɟ ɮɢɡɢɨɥɨɲɤɢ 

ɨɞɪɠɚɜɚ ɭɡ ɩɨɦɨʄ ɜɪɥɨ ɩɪɟɰɢɡɧɨɝ ɢ ɨɫɟɬʂɢɜɨɝ ɛɚɥɚɧɫɚ ɢɡɦɟђɭ ɩɪɨɤɨɚɝɭɥɚɧɬɧɢɯ ɢ 

ɚɧɬɢɤɨɚɝɭɥɚɧɬɧɢɯ ɟɧɡɢɦɚ ɤɪɜɢ, ɤɪɜɧɢɯ ɟɥɟɦɟɧɚɬɚ ɢ ɜɚɡɨɚɤɬɢɜɧɢɯ ɫɜɨʁɫɬɚɜɚ ɡɞɪɚɜɨɝ 

ɟɧɞɨɬɟɥɚ. ɍ ɚɪɬɟɪɢʁɫɤɨɦ ɫɢɫɬɟɦɭ, ɦɧɨɝɨ ɱɟɲʄɟ ɧɟɝɨ ɭ ɜɟɧɫɤɨɦ, ɞɨɥɚɡɢ ɞɨ ɩɨɪɟɦɟʄɚʁɚ ɨɜɟ 

ɪɚɜɧɨɬɟɠɟ, ɩɚ ɫɟ ɦɨɪɚ ɞɟɥɨɜɚɬɢ, ɛɨʂɟ ɩɪɟɜɟɧɬɢɜɧɨ ɧɟɝɨ ɮɚɪɦɚɤɨɥɨɲɤɢ, ɧɟ ɛɢ ɥɢ ɫɟ 

ɩɪɟɤɢɧɭɨ ɡɚɱɚɪɚɧɢ ɤɪɭɝ ɢɧɮɥɚɦɚɰɢʁɟ, ɚɬɟɪɨɫɤɥɟɪɨɡɟ ɢ ɨɧɟɦɨɝɭʄɢɥɚ ʃɢɯɨɜɚ ɛɟɫɤɪɚʁɧɚ 

ɦɟђɭɫɨɛɧɚ ɫɬɢɦɭɥɚɰɢʁɚ. ɇɚʁɱɟɲʄɟ ɭɩɨɬɪɟɛʂɚɜɚɧ ɝɪɚɮɬ ɭ ɤɨɪɨɧɚɪɨʁ ɯɢɪɭɪɝɢʁɢ, ɜɟɧɚ 

ɫɚɮɟɧɚ ɦɚɝɧɚ ɩɪɟɥɚɡɢ ɩɨɧɟɤɚɞ ɬɪɧɨɜɢɬ ɩɭɬ, ɢɡ ɫɢɫɬɟɦɚ ɧɢɫɤɢɯ ɩɪɢɬɢɫɚɤɚ, ɫɚ ɦɧɨɲɬɜɨɦ 

ɫɜɨʁɢɯ ɜɚɥɜɭɥɚ ɤɨʁɟ ʁɨʁ ɩɨɦɚɠɭ ɞɚ ɝɚ ɫɟ ɞɨɞɚɬɧɨ ɪɚɫɬɟɪɟɬɢ, ɩɪɟɤɨ ɯɢɪɭɪɲɤɢɯ ɪɭɤɭ ɢ 

ɢɧɫɬɪɭɦɟɧɚɬɚ, ɥɢɝɚɬɭɪɚ, ɤɥɢɩɫɟɜɚ ɢ ɞɨɞɚɬɧɢɯ ɲɚɜɨɜɚ, ɯɢɩɨɤɫɢʁɟ, ɢɫɯɟɦɢʁɟ ɢ 

ɪɟɩɟɪɮɭɡɢʁɟ, ɪɚɫɬɜɨɪɚ ɤɨʁɢ ɦɨɝɭ ɞɚ ɞɨɧɟɫɭ ɜɢɲɟ ɲɬɟɬɟ ɧɟɝɨ ɤɨɪɢɫɬɢ, ɞɨ ɩɨɧɨɜɧɨɝ ɫɭɫɪɟɬɚ 

ɫɚ ɤɪɜʂɭ ɭ ɫɢɫɬɟɦɭ ɜɢɫɨɤɢɯ ɩɪɢɬɢɫɚɤɚ, ɫɯɟɚɪ-ɫɬɪɟɫɚ, ɩɭɥɡɚɬɢɥɧɨɝ ɩɪɨɬɨɤɚ ɢ ɩɨɜɪɟɦɟɧɨ 

ɧɟɨɞɝɨɜɚɪɚʁɭʄɟɝ ɞɢɫɬɚɥɧɨɝ ɤɨɪɢɬɚ. ɋɜɚɤɚ ɜɪɫɬɚ ɩɨɦɨʄɢ ɨɜɨɦ ɤɨɧɞɭɢɬɭ ɤɨʁɢ ɨɛɢɱɧɨ ɫɩɚʁɚ 

ɚɫɰɟɧɞɟɧɬɧɭ ɚɨɪɬɭ ɫɚ ʁɟɞɧɢɦ ɨɞ ɧɚʁɜɚɠɧɢʁɢɯ ɚɪɬɟɪɢʁɚ ɭ ʂɭɞɫɤɨɦ ɨɪɝɚɧɢɡɦɭ ʁɟ ɞɨɛɪɨ 

ɞɨɲɥɚ. Ⱦɚ ɥɢ ʁɟ ɬɚ ɜɟɧɚ ɝɪɚɮɬɨɜɚɧɚ ɨɬɜɨɪɟɧɨɦ ɤɥɚɫɢɱɧɨɦ ɯɢɪɭɪɲɤɨɦ ɬɟɯɧɢɤɨɦ, ɭ ɧɨɜɢʁɟ 

ɜɪɟɦɟ ɫɜɟ ɩɨɩɭɥɚɪɧɢʁɨɦ no-touch ɦɟɬɨɞɨɦ ɢɥɢ ɭɡ ɩɨɦɨʄ ɦɢɧɢɦɚɥɧɨ ɢɧɜɚɡɢɜɧɟ 

ɟɧɞɨɫɤɨɩɫɤɟ ɦɟɬɨɞɟ, ɫɤɟɥɟɬɨɧɢɡɨɜɚɧɚ ɢɥɢ ɩɟɞɢɤɥɨɜɚɧɚ, ɭɡ ɩɨɦɨʄ ɯɟɩɚɪɢɧɢɡɢɪɚɧɨɝ 

ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ, ɯɟɩɚɪɢɧɢɡɢɪɚɧɟ ɜɟɧɫɤɟ ɢɥɢ ɚɪɬɟɪɢʁɫɤɟ ɤɪɜɢ, St. Thomas I, II ɢɥɢ 

Bretschneider- ɨɜɨɝ, ɪɚɫɬɜɨɪɚ ɩɥɚɡɦɟ ɢɥɢ ɯɭɦɚɧɢɯ 5% ɚɥɛɭɦɢɧɚ, ɧɚ +5C, +15C ɢɥɢ ɧɚ 

ɬɟɥɟɫɧɨʁ ɬɟɦɩɟɪɚɬɭɪɢ, ɫɜɨɞɢ ɫɟ ɧɚ ɢɫɬɨ: ɪɟɡɭɥɬɚɬ ɩɪɨɰɟɫɚ ɦɨɪɚ ɛɢɬɢ ɩɨɡɢɬɢɜɚɧ ɩɨ 

ɩɚɰɢʁɟɧɬɚ. ɍ ɩɪɟɜɨɞɭ, ɬɪɟɛɚ ɢɡɛɟʄɢ ɛɟɫɤɨɧɚɱɧɢ ɡɚɱɚɪɚɧɢ ɤɪɭɝ ɢɧɮɥɚɦɚɰɢʁɟ ʄɟɥɢʁɚ 

ɟɧɞɨɬɟɥɚ, ʃɢɯɨɜɟ ɦɚɫɨɜɧɟ ɚɩɨɩɬɨɡɟ, ɞɟɧɭɞɚɰɢʁɟ ɤɨɥɚɝɟɧɨɦ ɛɨɝɚɬɨɝ ɟɤɫɬɪɚɰɟɥɭɥɚɪɧɨɝ 

ɦɚɬɪɢɤɫɚ ɧɚ ɤɨɦɟ ɫɭ ɨɧɟ ɭɞɨɛɧɨ ɫɦɟɲɬɟɧɟ ɢ ɢɧɜɚɡɢʁɚ ʃɢɯɨɜɢɯ ɫɤɟɥɟɬɚ ɢɥɢ ɞɨɦɨɜɚ 

ʄɟɥɢʁɚɦɚ ɢɦɭɧɨɝ ɫɢɫɬɟɦɚ, ɬɟɪɚʁɭʄɢ ɢɯ ɞɚ, ɲɬɢɬɟʄɢ ɨɪɝɚɧɢɡɚɦ ɫɚɦ ɨɞ ɫɟɛɟ, ɧɚɱɢɧɟ ɲɬɟɬɭ 

ɤɪɜɧɨɦ ɫɭɞɭ ɢ ɨɪɝɚɧɭ ɤɨʁɢ ɨɧ ɪɟɜɚɫɤɭɥɚɪɢɡɭʁɟ. Ɉɜɚʁ ɩɪɜɢ ɤɨɧɬɚɤɬ ɜɪɥɨ ɱɟɫɬɨ ɦɨɠɟ ɞɚ 

ɛɭɞɟ ɩɪɟɫɭɞɚɧ. Ⱥɤɨ ɫɟ ɩɨɞɫɟɬɢɦɨ ɞɚ ɫɟ ɩɨɞɚɰɢ ɨɩɪɨɯɨɞɧɨɫɬɢ ɚɭɬɨɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ 

ɞɪɚɫɬɢɱɧɨ ɪɚɡɥɢɤɭʁɭ ɨɞ ɢɫɬɪɚɠɢɜɚʃɚ ɞɨ ɢɫɬɪɚɠɢɜɚʃɚ, ɦɨɠɟɦɨ ɞɚ ɡɚɤʂɭɱɢɦɨ ɞɚ, ɨɫɢɦ 
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ɢɧɞɢɤɚɰɢʁɚ ɡɚ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɭ, ɩɟɪɢɮɟɪɧɨɝ ɨɬɩɨɪɚ ɭ ɞɢɫɬɚɥɧɨɦ ɤɨɪɢɬɭ ɢ ɯɢɪɭɪɲɤɟ 

ɬɟɯɧɢɤɟ ɫɚɱɢʃɚɜɚʃɚ ɚɧɚɫɬɨɦɨɡɚ ɨɞ ɜɟɥɢɤɨɝ ɡɧɚɱɚʁɚ ɦɨɠɟ ɞɚ ɛɭɞɟ ɢɡɛɨɪ ɩɪɟɡɟɪɜɚɰɢɨɧɨɝ 

ɪɚɫɬɜɨɪɚ ɤɨʁɢ ɢ ɬɟ ɤɚɤɨ ɢɦɚ ɭɬɢɰɚʁ ɧɚ ɫɬɚʃɟ ɬɤɢɜɚ ɫɜɢɯ ɫɥɨʁɟɜɚ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ (119).

  

ɍɤɨɥɢɤɨ ɞɨђɟ ɞɨ ɬɨɩɥɟ ɢɫɯɟɦɢʁɟ ɝɪɚɮɬɚ ɭ ɬɨɤɭ ʃɟɝɨɜɟ ɩɪɟɡɟɪɜɚɰɢʁɟ, ɨɧɞɚ ʄɟ ʃɟɝɨɜ 

ɫɥɟɞɟʄɢ ɫɭɫɬɪɟɬ ɫɚ ɤɪɜʂɭ ɞɚ ɞɨɜɟɞɟ ɞɨ ɤɥɚɫɢɱɧɟ ɫɥɢɤɟ ɢɫɯɟɦɢʁɫɤɨ-ɪɟɩɟɪɮɭɡɢɨɧɟ ɩɨɜɪɟɞɟ 

ɢ ɡɚɪɚɫɬɚʃɚ ɧɚ ɬɟɪɟɧɭ ɬɪɨɦɛɨɡɟ ɲɬɨ ɦɨɠɟ ɞɚ ɞɨɜɟɞɟ ɞɨ ɩɨɫɥɟɞɢɱɧɟ ɮɢɛɪɨɡɟ ɫɚɦɨɝ ɡɢɞɚ 

ɝɪɚɮɬɚ ɢ ɯɢɩɟɪɩɥɚɡɢʁɟ ɟɧɞɨɬɟɥɚ, ɲɬɨ ʁɟ ɱɟɫɬɢ ɭɡɪɨɤ ɫɬɟɧɨɡɟ ɚɭɬɨɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɭ ɩɪɜɨʁ 

ɝɨɞɢɧɢ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨ. Ⱦɢɫɮɭɧɤɰɢʁɚ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɫɟ ʁɚɜʂɚ ɤɨɞ ɜɟɥɢɤɨɝ ɛɪɨʁɚ 

ɤɨɧɞɭɢɬɚ ɤɨɪɢɲʄɟɧɢɯ ɩɪɢɥɢɤɨɦ ɯɢɪɭɪɲɤɟ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ. ɉɪɟɝɥɟɞɨɦ 

ɩɚɬɨɮɢɡɢɨɥɨɝɢʁɟ, ɢɧɰɢɞɟɧɰɟ, ɢ ɤɥɢɧɢɱɤɢɯ ɩɨɫɥɟɞɢɰɚ ɭ ɥɢɬɟɪɚɬɭɪɢ ɞɨɥɚɡɢ ɫɟ ɞɨ 

ɡɚɤʂɭɱɤɚ ɞɚ ɧɟ ɩɨɫɬɨʁɢ ʁɟɞɚɧ ɭɡɪɨɤ, ɜɟʄ ʁɟ ɭ ɩɢɬɚʃɭ ɦɭɥɬɢɮɚɤɬɨɪɢʁɚɥɧɢ ɮɟɧɨɦɟɧ. 

Ⱦɢɫɮɭɧɤɰɢʁɚ ɟɧɞɨɬɟɥɚ, ɜɚɡɨɫɩɚɡɚɦ, ɨɤɫɢɞɚɬɢɜɧɢ ɫɬɪɟɫ, ɢ ɬɪɨɦɛɨɡɚ ɫɭ ɪɚɡɥɢɱɢɬɢ 

ɦɟɯɚɧɢɡɦɢ ɤɨʁɢ ɫɟ ɞɨɜɨɞɟ ɭ ɜɟɡɭ ɫɚ ɞɢɫɮɭɧɤɰɢʁɨɦ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ (120). ɂɧɬɪɢɧɡɢɱɤɟ 

ɦɨɪɮɨɥɨɲɤɟ ɢ ɮɭɧɤɰɢɨɧɚɥɧɟ ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɢɝɪɚʁɭ ɤʂɭɱɧɭ ɭɥɨɝɭ ɭ 

ʃɟɝɨɜɨʁ ɞɭɝɨɜɟɱɧɨɫɬɢ, ɚɥɢ ɧɢɲɬɚ ɦɚʃɟ ɛɢɬɧɭ ɨɞ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɨɪɨɧɚɪɧɨɝ ɤɪɜɧɨɝ ɫɭɞɚ, 

ɤɚɨ ɲɬɨ ɫɭ ɫɬɟɩɟɧ ɫɬɟɧɨɡɟ, ɞɢʁɚɦɟɬɚɪ ɤɪɜɧɨɝ ɫɭɞɚ, ɩɪɟɬɯɨɞɧɟ ɟɧɞɨɜɚɫɤɭɥɚɪɧɟ 

ɢɧɬɟɪɜɟɧɰɢʁɟ, ɫɬɟɩɟɧ ɚɬɟɪɨɫɤɥɟɪɨɬɫɤɟ ɢɡɦɟʃɟɧɨɫɬɢ ɢ ɩɟɪɢɮɟɪɧɢ ɨɬɩɨɪ. ɋɜɟ ɨɜɟ 

ɩɪɨɦɟɧʂɢɜɟ ɬɪɟɛɚ ɭɡɟɬɢ ɭ ɨɛɡɢɪ ɩɪɢɥɢɤɨɦ ɩɪɚɜʂɟʃɚ ɫɬɪɚɬɟɝɢʁɟ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ. 

Ʉɪɟɚɰɢʁɚ ɚɧɚɫɬɨɦɨɡɚ, ɬɟɯɧɢɤɚ ɩɪɟɩɚɪɚɰɢʁɟ, ɜɪɫɬɚ ɩɪɟɡɟɪɜɚɰɢɨɧɨɝ ɪɚɫɬɜɨɪɚ ɫɭ ɫɚɦɨ ɧɟɤɢ 

ɨɞ ɫɚɫɬɨʁɚɤɚ ɭɫɩɟɲɧɨɝ ɝɪɚɮɬɚ ɧɚ ɤɨʁɟ ɫɟ ɦɨɠɟ ɭɬɢɰɚɬɢ ɢɡɛɨɪɨɦ, ɞɨɤ ɩɨɫɬɨʁɟ 

ɧɟɩɪɨɦɟɧʂɢɜɢ ɮɚɤɬɨɪɢ ɤɨʁɢ ɫɭ ɨɞɪɟђɟɧɢ ɩɪɢɪɨɞɧɢɦ ɩɨɪɟɬɤɨɦ, ɤɚɨ ɲɬɨ ɫɭ ɩɨɥ, ɝɨɞɢɧɟ 

ɫɬɚɪɨɫɬɢ, ɦɟɬɚɛɨɥɢɱɤɢ ɮɚɤɬɨɪɢ, ɯɢɩɟɪɬɟɧɡɢʁɚ, ɞɢɫɥɢɩɢɞɟɦɢʁɚ, ɚ ɩɨɜɟɡɚɧɢ ɫɭ ɫɚ 

ɞɢɫɮɭɧɤɰɢʁɨɦ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ. Ⱦɢɫɮɭɧɤɰɢʁɚ ɝɪɚɮɬɚ ɧɟ ɤɨɪɟɥɢɪɚ ɭɜɟɤ ɫɚ ɤɥɢɧɢɱɤɢ 

ɡɚɛɟɥɟɠɟɧɢɦ ɞɨɝɚђɚʁɢɦɚ, ɚ ɜɚɪɢʁɚɰɢʁɚ ɫɟ ʁɚɜʂɚ ɭ ɨɞɧɨɫɭ ɧɚ ɬɢɩ, ɥɨɤɚɰɢʁɭ ɢ ɪɚɡɥɨɝ 

ɞɢɫɮɭɧɤɰɢʁɟ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ. ɂɧɬɪɚɨɩɟɪɚɬɢɜɧɚ ɜɟɪɢɮɢɤɚɰɢʁɚ ɩɪɨɬɨɤɚ ɢ ɫɟɤɭɧɞɚɪɧɚ 

ɩɪɟɜɟɧɰɢʁɚ ɭ ɜɢɞɭ ɚɧɬɢɚɝɪɟɝɚɰɢɨɧɟ ɢ ɚɧɬɢɥɢɩɢɞɧɟ ɬɟɪɚɩɢʁɟ ɦɨɠɟ ɞɚ ɫɦɚʃɢ ɢɧɰɢɞɟɧɰɭ 

ɞɢɫɮɭɧɤɰɢʁɟ ɝɪɚɮɬɚ. ɉɪɢɦɚɪɧɢ ɰɢʂ ɯɢɪɭɪɲɤɟ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ ʁɟ ɞɭɝɨɬɪɚʁɧɚ 

ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ ɝɪɚɮɬɚ. Ⱦɢɫɮɭɧɤɰɢʁɚ ɝɪɚɮɬɚ ɩɪɟɞɫɬɚɜʂɚ ɤɨɦɩɥɟɤɫɧɢ, 

ɦɭɥɬɢɮɚɤɬɨɪɢʁɚɥɧɢ ɞɨɝɚђɚʁ ɤɨʁɢ ɫɟ ʁɚɜʂɚ ɤɨɞ ɜɟɥɢɤɨɝ ɛɪɨʁɚ ɝɪɚɮɬɨɜɚ (13). ɍ ʁɟɞɧɨɦ 

ɢɫɬɪɚɠɢɜɚʃɭ, ɨɛɭɯɜɚʄɟɧɨ ʁɟ 44.951 ɩɚɰɢʁɟɧɬ ɢ ɚɧɚɥɢɡɢɪɚɧɢ ɫɭ ɩɨɞɚɰɢ ɨ ɤɥɢɧɢɱɤɢ 

ɜɨђɟɧɨʁ ɚɧɝɢɨɝɪɚɮɢʁɢ. Ɋɟɡɭɥɬɚɬɢ ɩɨɤɚɡɭʁɭ ɞɚ ʁɟ ɚɧɝɢɨɝɪɚɮɢʁɚ ɢɡɜɪɲɟɧɚ ɤɨɞ 10,1%, 7,9% 

ɢ 7,1% ɩɚɰɢʁɟɧɚɬɚ ɭ ɪɨɤɭ ɨɞ 3 ɝɨɞɢɧɟ, ɢ ɤɨɞ 23,6%, 20,0% ɢ 17,5% ɩɚɰɢʁɟɧɚɬɚ ɭ ɪɨɤɭ ɨɞ 

10 ɝɨɞɢɧɚ ɧɚɤɨɧ ɯɢɪɭɪɲɤɨɝ ɡɚɯɜɚɬɚ. Ʉɚɞɚ ɫɭ ɢɫɤʂɭɱɟɧɟ ɩɪɜɟ 3 ɩɨɫɬɨɩɟɪɚɬɢɜɧɟ ɝɨɞɢɧɟ, 
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ɧɢʁɟ ɩɪɨɧɚђɟɧ ɧɢʁɟɞɚɧ ɧɟɭɫɩɟɨ ɫɚɮɟɧɫɤɢ ɜɟɧɫɤɢ ɝɪɚɮɬ ɭ ɜɢɲɟ ɨɞ 75%, 60% ɢ 45% 

ɫɥɭɱɚʁɟɜɚ, ɪɟɞɨɦ, ɤɚɞɚ ʁɟ ɚɧɝɢɨɝɪɚɮɢʁɚ ɢɡɜɪɲɟɧɚ ɭ ɩɪɜɢɯ 10 ɝɨɞɢɧɚ ɧɚɤɨɧ ɯɢɪɭɪɲɤɨɝ 

ɡɚɯɜɚɬɚ. Ɉɜɢ ɩɨɞɚɰɢ ɭɤɚɡɭʁɭ ɧɚ ɭɫɩɟɲɧɨɫɬ ɢ ɬɪɚʁɧɨɫɬ ɫɚɮɟɧɫɤɢɯ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɤɨɞ 

ɜɟɥɢɤɨɝ ɛɪɨʁɚ ɩɚɰɢʁɟɧɚɬɚ. ȼɚɠɧɨ ʁɟ ɧɚɩɨɦɟɧɭɬɢ ɞɚ ɫɭ ɨɜɢ ɪɟɡɭɥɬɚɬɢ ɞɨɛɢʁɟɧɢ ɧɚ ɨɫɧɨɜɭ 

ɤɥɢɧɢɱɤɨɝ ɩɪɚʄɟʃɚ ɢ ɚɧɝɢɨɝɪɚɮɫɤɟ ɚɧɚɥɢɡɟ, ɢ ɞɚ ɧɢɫɭ ɡɚɛɟɥɟɠɟɧɢ ɫɥɭɱɚʁɟɜɢ ɧɟɭɫɩɟɯɚ 

ɫɚɮɟɧɫɤɢɯ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɧɚɤɨɧ ɩɪɜɢɯ 3 ɝɨɞɢɧɟ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨɝ ɩɟɪɢɨɞɚ. Ɉɜɨ 

ɢɫɬɪɚɠɢɜɚʃɟ ɩɪɭɠɚ ɜɚɠɧɟ ɢɧɮɨɪɦɚɰɢʁɟ ɨ ɭɫɩɟɲɧɨɫɬɢ ɢ ɞɭɝɨɪɨɱɧɨɦ ɢɫɯɨɞɭ ɯɢɪɭɪɲɤɢɯ 

ɡɚɯɜɚɬɚ ɧɚ ɫɪɰɭ ɤɨɞ ɜɟɥɢɤɨɝ ɛɪɨʁɚ ɩɚɰɢʁɟɧɚɬɚ. (121). 

 ɂɚɤɨ ɫɭ ɢɧɬɢɦɚɥɧɚ ɯɢɩɟɪɩɥɚɡɢʁɚ ɢ ɦɢɧɨɪɧɚ ɫɬɟɧɨɡɚ ɝɪɚɮɬɚ ɱɟɫɬɨ ɡɚɩɚɠɟɧɟ 

ɩɪɢɥɢɤɨɦ ɚɧɝɢɨɝɪɚɮɫɤɢɯ ɢɫɩɢɬɢɜɚʃɚ ɝɨɞɢɧɚɦɚ ɧɚɤɨɧ ɨɩɟɪɚɰɢʁɟ, ɨɤɨɥɧɨɫɬɢ ɭ ɤɨʁɢɦɚ ɨɜɢ 

ɮɚɤɬɨɪɢ ɤɨʁɢ ɞɨɩɪɢɧɨɫɟ ɪɚɧɨʁ ɢ ɤɚɫɧɨʁ ɨɤɥɭɡɢʁɢ ɨɫɬɚʁɭ ɧɟʁɚɫɧɢ. Ɂɚɤɚɡɢɜɚʃɟ ɝɪɚɮɬɚ ɞɨɝɚђɚ 

ɫɟ ɤɨɞ ɜɟɥɢɤɨɝ ɛɪɨʁɚ ɤɨɧɞɭɢɬɚ ɢ ɧɟ ɩɨɫɬɨʁɢ ʁɟɞɚɧ ɪɚɡɥɨɝ ɜɟʄ ʁɟ ɨɜɚʁ ɩɪɨɛɥɟɦ 

ɦɭɥɬɢɮɚɤɬɨɪɢʁɚɥɚɧ. ɇɟ ɩɨɫɬɨʁɢ ʁɟɞɧɚ ɞɟɮɢɧɢɰɢʁɚ ɨɜɨɝ ɬɟɪɦɢɧɚ ɤɨʁɚ ɫɟ ɪɚɡɥɢɤɭʁɟ ɨɞ 

ɢɫɬɪɚɠɢɜɚʃɚ ɞɨ ɢɫɬɪɚɠɢɜɚʃɚ, ɚ ɦɨɠɟ ɫɟ ɨɞɧɨɫɢɬɢ ɧɚ ɬɪɨɦɛɨɡɭ ɝɪɚɮɬɚ, ɢɧɬɢɦɚɥɧɭ 

ɯɢɩɟɪɩɥɚɡɢʁɭ ɢɥɢ ɚɬɟɪɨɫɤɥɟɪɨɬɫɤɭ ɛɨɥɟɫɬ ɝɪɚɮɬɚ ɤɨʁɟ ɞɨɜɨɞɟ ɞɨ ɫɭɠɟʃɚ ɥɭɦɟɧɚ ɢɥɢ 

ɤɨɦɩɥɟɬɧɟ ɨɤɥɭɡɢʁɟ ɝɪɚɮɬɚ (76).  

ɉɨɪɟɦɟʄɚʁɢ ɩɪɨɬɨɤɚ ɦɨɝɭ ɞɚ ɛɭɞɭ ɭɡɪɨɤɨɜɚɧɢ ɯɢɪɭɪɲɤɨɦ ɬɟɯɧɢɤɨɦ (ɩɪɨɤɫɢɦɚɥɧɚ 

ɚɧɚɫɬɨɦɨɡɚ, ɞɭɠɢɧɚ ɝɪɚɮɬɚ, ɞɢɫɬɚɥɧɚ ɚɧɚɫɬɨɦɨɡɚ (ɧɟɚɞɟɤɜɚɬɧɚ ɬɟɯɧɢɤɚ ɢɥɢ ɨɞɚɛɢɪ ɦɟɫɬɚ 

ɚɧɚɫɬɨɦɨɡɟ), ɞɢɫɬɟɧɡɢʁɚ ɝɪɚɮɬɚ, ɧɟɚɞɟɤɜɚɬɧɚ ɬɟɯɧɢɤɚ ɯɚɪɜɟɫɬɢɧɝɚ, ɧɟɚɞɟɤɜɚɬɚɧ 

ɩɪɟɡɟɪɜɚɰɢɨɧɢ ɪɚɫɬɜɨɪ), ɚɧɚɬɨɦɢʁɨɦ  ɧɟɨɞɝɨɜɚɪɚʁɭʄɢ ɥɭɦɟɧ ɜɟɧɟ ɤɨɪɨɧɚɪɧɨʁ ɚɪɬɟɪɢʁɢ 

ɤɨʁɢ ɦɨɠɟ ɛɢɬɢ ɩɪɟɜɟɥɢɤɢ ɢɥɢ ɩɪɟɦɚɥɢ ɩɚ ɞɨɥɚɡɢ ɞɨ missmatch-ɚ ɢɡɦɟђɭ ɤɨɪɨɧɚɪɧɟ 

ɚɪɬɟɪɢʁɟ ɢ ɚɭɬɨɜɟɧɫɤɨɝ ɝɪɚɮɬɚ, ɩɪɟɜɟɥɢɤɢ ɩɟɪɢɮɟɪɧɢ ɨɬɩɨɪ ɭ ɬɤɢɜɭ) ɢɥɢ ɧɟɚɞɟɤɜɚɬɧɨɦ 

ɢɧɞɢɤɚɰɢʁɨɦ ɡɚ ɛɚʁɩɚɫ. Ɉɛɡɢɪɨɦ ɞɚ ɫɟ ɩɪɨɰɟɧɚ ɫɬɟɧɨɡɟ ɜɪɲɢ ɜɢɡɭɟɥɧɨ ɨɞ ɫɬɪɚɧɟ 

ɢɧɜɚɡɢɜɧɨɝ ɤɚɪɞɢɨɥɨɝɚ ɢ ɤɚɪɞɢɨɯɢɪɭɪɝɚ, ɦɨɠɟ ɞɨʄɢ ɞɨ ɩɨɝɪɟɲɧɟ ɩɪɨɰɟɧɟ ɫɬɟɩɟɧɚ 

ɫɬɟɧɨɡɟ ɢ ɤɨɦɩɟɬɢɰɢʁɟ ɩɪɨɬɨɤɚ ɢɡɦɟђɭ ɚɭɬɨɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɢ ɧɚɬɢɜɧɨɝ ɤɨɪɨɧɚɪɧɨɝ 

ɩɪɨɬɨɤɚ (57). 

Hwang ɢ ɤɨɚɭɬɨɪɢ ɫɩɪɨɜɟɥɢ ɫɭ ɢɫɬɪɚɠɢɜɚʃɟ ɤɨʁɟ ʁɟ ɢɫɫɥɟɞɨɜɚɥɨ ɟɮɟɤɚɬ 

ɪɚɡɥɢɱɢɬɢɯ ɦɟɬɨɞɚ ɩɪɟɩɚɪɚɰɢʁɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ ɡɚ ɭɩɨɬɪɟɛɭ ɭ Y-ɤɨɦɩɨɡɢɬɧɨɦ ɝɪɚɮɬɭ, ɤɚɞɚ 

ɫɟ ɤɨɦɛɢɧɭʁɟ ɫɚ ɥɟɜɨɦ ɭɧɭɬɪɚɲʃɨɦ ɬɨɪɚɤɚɥɧɨɦ ɚɪɬɟɪɢʁɨɦ. ɂɫɬɪɚɠɢɜɚʃɟ ʁɟ ɭɩɨɪɟɞɢɥɨ 

ɞɜɟ ɬɟɯɧɢɤɟ ɩɪɟɩɚɪɚɰɢʁɟ: ʁɟɞɧɚ ʁɟ ɭɤʂɭɱɢɜɚɥɚ ɦɢɧɢɦɚɥɧɭ ɦɚɧɢɩɭɥɚɰɢʁɭ ɫɚɮɟɧɫɤɟ ɜɟɧɟ, 

ɞɨɤ ʁɟ ɞɪɭɝɚ ɭɤʂɭɱɢɜɚɥɚ ɦɚɧɭɟɥɧɭ ɞɢɥɚɬɚɰɢʁɭ ɬɨɤɨɦ ɩɪɟɩɚɪɚɰɢʁɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ. 

Ɋɟɡɭɥɬɚɬɢ ɫɭ ɩɨɤɚɡɚɥɢ ɞɚ ʁɟ ɩɪɢɦɟɧɚ ɬɟɯɧɢɤɟ ɦɢɧɢɦɚɥɧɟ ɦɚɧɢɩɭɥɚɰɢʁɟ ɩɪɢ ɩɪɟɩɚɪɚɰɢʁɢ 
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ɫɚɮɟɧɫɤɟ ɜɟɧɟ ɞɨɩɪɢɧɟɥɚ ɨɱɭɜɚʃɭ ɟɧɞɨɬɟɥɧɟ ɫɬɪɭɤɬɭɪɟ ɢ ɮɭɧɤɰɢʁɟ ɭ ɩɨɪɟђɟʃɭ ɫɚ 

ɭɡɨɪɰɢɦɚ ɤɨɞ ɤɨʁɢɯ ʁɟ ɩɪɢɦɟʃɢɜɚɧɚ ɦɚɧɭɟɥɧɚ ɞɢɥɚɬɚɰɢʁɚ ɬɨɤɨɦ ɩɪɟɩɚɪɚɰɢʁɟ. Ɉɜɢ ɧɚɥɚɡɢ 

ɧɚɝɥɚɲɚɜɚʁɭ ɩɪɟɞɧɨɫɬɢ ɦɢɧɢɦɚɥɧɢɯ ɦɚɧɢɩɭɥɚɰɢʁɚ ɩɪɢ ɩɪɟɩɚɪɚɰɢʁɢ ɫɚɮɟɧɫɤɟ ɜɟɧɟ, ɲɬɨ 

ɦɨɠɟ ɞɨɩɪɢɧɟɬɢ ɛɨʂɟɦ ɮɭɧɤɰɢɨɧɢɫɚʃɭ ɫɚɮɟɧɫɤɨɝ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɤɚɞɚ ɫɟ ɤɨɪɢɫɬɢ ɭ 

ɤɨɦɛɢɧɚɰɢʁɢ ɫɚ ɥɟɜɨɦ ɭɧɭɬɪɚɲʃɨɦ ɬɨɪɚɤɚɥɧɨɦ ɚɪɬɟɪɢʁɨɦ ɭ Y-ɤɨɦɩɨɡɢɬɧɨɦ ɝɪɚɮɬɭ. 

Ɉɜɚɤɜɨ ɢɫɬɪɚɠɢɜɚʃɟ ɦɨɠɟ ɢɦɚɬɢ ɡɧɚɱɚʁɧɟ ɤɥɢɧɢɱɤɟ ɢɦɥɢɤɚɰɢʁɟ ɭ ɩɨɞɨɛɪɚɜɚʃɭ 

ɤɜɚɥɢɬɟɬɚ ɢ ɭɫɩɟɲɧɨɫɬɢ ɯɢɪɭɪɲɤɢɯ ɩɪɨɰɟɞɭɪɚ ɧɚ ɫɪɰɭ, ɤɚɨ ɢ ɭ ɫɦɢɫɥɭ ɛɨʂɟɝ ɞɭɝɨɪɨɱɧɨɝ 

ɢɫɯɨɞɚ ɡɚ ɩɚɰɢʁɟɧɬɟ. (122). ɂɫɬɪɚɠɢɜɚʃɟ ɫɩɪɨɜɟɞɟɧɨ ɨɞ ɫɬɪɚɧɟ Nowicki ɢ ɤɨɥɟɝɚ ɢɦɚɥɨ ʁɟ 

ɡɚ ɰɢʂ ɞɚ ɢɫɩɢɬɚ ɜɟɡɭ ɢɡɦɟђɭ ɨɱɭɜɚʃɚ ɢɧɬɟɝɪɢɬɟɬɚ ɟɧɞɨɬɟɥɚ ɝɪɚɮɬɨɜɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ 

ɜɟɧɚ ɢ ɪɚɡɥɢɱɢɬɢɯ ɦɟɬɨɞɚ ɭɡɨɪɤɨɜɚʃɚ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ, ɤɨɪɢɫɬɟʄɢ ɦɢɧɢɦɚɥɧɨ 

ɢɧɜɚɡɢɜɧɭ ɯɢɪɭɪɝɢʁɭ ɭ ɩɨɪɟђɟʃɭ ɫ ɤɨɧɜɟɧɰɢɨɧɚɥɧɢɦ ɦɟɬɨɞɚɦɚ. ɍ ɢɫɬɪɚɠɢɜɚʃɭ 

ɭɱɟɫɬɜɨɜɚɥɨ ʁɟ 200 ɭɱɟɫɧɢɤɚ, ɚ ɦɟɬɨɞɨɥɨɝɢʁɚ ʁɟ ɭɤʂɭɱɢɜɚɥɚ ɨɛɟɥɟɠɚɜɚʃɟ ɚɧɬɢɝɟɧɚ 

ɟɧɞɨɬɟɥɚ CD31 ɢ ɚɡɨɬ ɨɤɫɢɞ ɫɢɧɬɚɡɟ (NOS) ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɢɦ ɛɨʁɚɦɚ. Ɋɟɡɭɥɬɚɬɢ ɫɭ 

ɩɨɤɚɡɚɥɢ ɞɚ ʁɟ ɨɱɭɜɚʃɟ ɢɧɬɟɝɪɢɬɟɬɚ ɟɧɞɨɬɟɥɚ ɛɢɥɨ ɡɧɚɬɧɨ ɛɨʂɟ ɤɨɞ ɝɪɚɮɬɨɜɚ ɤɨʁɢ ɫɭ 

ɫɚɤɭɩʂɟɧɢ ɦɢɧɢɦɚɥɧɨ ɢɧɜɚɡɢɜɧɨɦ ɯɢɪɭɪɝɢʁɨɦ ɭ ɩɨɪɟђɟʃɭ ɫ ɤɨɧɜɟɧɰɢɨɧɚɥɧɢɦ 

ɦɟɬɨɞɚɦɚ. Ɉɱɭɜɚɧɨɫɬ ɢɧɬɟɝɪɢɬɟɬɚ, ɢɡɦɟɪɟɧɚ ɩɪɟɤɨ CD31 ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɨɝ 

ɨɛɟɥɟɠɚɜɚʃɚ, ɛɢɥɚ ʁɟ ɩɪɨɫɟɱɧɨ 82±13% ɤɨɞ ɝɪɚɮɬɨɜɚ ɫɚɤɭɩʂɟɧɢɯ ɦɢɧɢɦɚɥɧɨ 

ɢɧɜɚɡɢɜɧɨɦ ɯɢɪɭɪɝɢʁɨɦ, ɡɚ ɪɚɡɥɢɤɭ ɨɞ ɩɪɨɫɟɱɧɢɯ 64±15% ɤɨɞ ɝɪɚɮɬɨɜɚ ɫɚɤɭɩʂɟɧɢɯ 

ɤɨɧɜɟɧɰɢɨɧɚɥɧɢɦ ɩɭɬɟɦ. Ⱦɨɞɚɬɧɨ, ɚɧɚɥɢɡɚ NOS ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɨɝ ɛɨʁɚ ɩɨɤɚɡɚɥɚ ʁɟ 

ɡɧɚɱɚʁɧɨ ɜɢɲɢ ɢɧɬɟɝɪɢɬɟɬ ɟɧɞɨɬɟɥɚ ɭ ɫɥɭɱɚʁɭ ɝɪɚɮɬɨɜɚ ɫɚɤɭɩʂɟɧɢɯ ɦɢɧɢɦɚɥɧɨ 

ɢɧɜɚɡɢɜɧɨɦ ɯɢɪɭɪɝɢʁɨɦ (96±4%) ɭ ɩɨɪɟђɟʃɭ ɫɚ ɝɪɚɮɬɨɜɢɦɚ ɫɚɤɭɩʂɟɧɢɦ 

ɤɨɧɜɟɧɰɢɨɧɚɥɧɢɦ ɦɟɬɨɞɚɦɚ (74±10%). Ɉɜɢ ɪɟɡɭɥɬɚɬɢ ɭɤɚɡɭʁɭ ɧɚ ɩɨɬɟɧɰɢʁɚɥɧɨ ɜɚɠɚɧ 

ɮɚɤɬɨɪ ɭ ɩɨɞɨɛɪɚɜɚʃɭ ɩɪɨɰɟɧɬɚ ɩɪɨɯɨɞɧɨɫɬɢ ɫɚɮɟɧɫɤɢɯ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ, ɢɫɬɢɱɭʄɢ 

ɩɪɟɞɧɨɫɬɢ ɦɢɧɢɦɚɥɧɨ ɢɧɜɚɡɢɜɧɢɯ ɦɟɬɨɞɚ ɭ ɭɡɨɪɤɨɜɚʃɭ. Ɉɱɭɜɚʃɟ ɢɧɬɟɝɪɢɬɟɬɚ ɟɧɞɨɬɟɥɚ 

ɦɨɠɟ ɢɦɚɬɢ ɡɧɚɱɚʁɚɧɭ ɭɥɨɝɭ ɭ ɩɨɞɪɲɰɢ ɭɫɩɟɲɧɨɫɬɢ ɯɢɪɭɪɲɤɢɯ ɩɪɨɰɟɞɭɪɚ ɧɚ ɫɪɰɭ ɢ 

ɛɨʂɢɦ ɢɫɯɨɞɢɦɚ ɡɚ ɩɚɰɢʁɟɧɬɟ. (123).  

Krishnamoorthy et al. ɫɭ ɢɡɜɪɲɢɥɢ ɩɪɜɭ ɭɩɨɪɟɞɧɭ ɚɧɚɥɢɡɭ ɪɟɡɭɥɬɚɬɚ 

ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɨɝ ɨɛɟɥɟɠɚɜɚʃɚ ɟɧɞɨɬɟɥɧɢɯ ɦɚɪɤɟɪɚ CD31 ɢ CD34 ɭ ɰɢʂɭ ɞɨɛɢʁɚʃɚ 

ɩɨɭɡɞɚɧɟ ɜɢɡɭɚɥɢɡɚɰɢʁɟ ɨɲɬɟʄɟʃɚ ɟɧɞɨɬɟɥɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ. ɍ 

ɢɫɬɪɚɠɢɜɚʃɭ, ɞɟɫɟɬ ɭɡɨɪɚɤɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ʁɟ ɛɢɨɩɫɢɪɚɧɨ ɨɞ ɞɟɫɟɬ ɩɚɰɢʁɟɧɚɬɚ 

ɤɨʁɢ ɫɭ ɛɢɥɢ ɩɨɞɜɪɝɧɭɬɢ ɤɨɧɜɟɧɰɢɨɧɚɥɧɨʁ ɨɬɜɨɪɟɧɨʁ ɜɟɧɨɬɨɦɢʁɢ. Ɉɜɢ ɭɡɨɪɰɢ ɫɭ ɡɚɬɢɦ 

ɨɛɪɚђɟɧɢ ɯɢɫɬɨɬɟɯɧɨɥɨɲɤɢ ɢ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɢ ɨɛɟɥɟɠɟɧɢ ɧɚ ɚɧɬɢɝɟɧɟ CD31 ɢ CD34. 

Ɋɟɡɭɥɬɚɬɢ ɢɫɬɪɚɠɢɜɚʃɚ ɩɨɤɚɡɚɥɢ ɫɭ ɡɧɚɱɚʁɧɟ ɪɚɡɥɢɤɟ ɭ ɨɛɪɚɫɰɢɦɚ ɟɤɫɩɪɟɫɢʁɟ ɢɡɦɟђɭ 
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CD31 ɢ CD34. CD34 ʁɟ ɩɨɤɚɡɚɥɨ ɫɬɚɬɢɫɬɢɱɤɢ ɜɢɲɢ ɫɬɟɩɟɧ ɯɪɨɦɨɝɟɧɟ ɫɚɬɭɪɚɰɢʁɟ, 

ɢɧɬɟɧɡɢɬɟɬɚ ɢ ɫɬɟɩɟɧɚ ɞɢɫɬɪɢɛɭɰɢʁɟ ɭ ɩɨɪɟђɟʃɭ ɫa CD31. Ɉɜɢ ɧɚɥɚɡɢ ɭɩɭʄɭʁɭ ɧɚ ɬɨ ɞɚ ʁɟ 

ɭɩɨɬɪɟɛɚ CD34 ɡɚ ɢɡɭɱɚɜɚʃɟ ɢɧɬɟɝɪɢɬɟɬɚ ɟɧɞɨɬɟɥɚ ɡɧɚɱɚʁɧɨ ɩɨɝɨɞɧɢʁɚ ɨɞ ɭɩɨɬɪɟɛɟ 

CD31. ɍ ɡɚɤʂɭɱɤɭ, ɚɭɬɨɪɢ ɢɫɬɢɱɭ ɜɚɠɧɨɫɬ ɢɡɛɨɪɚ ɩɪɚɜɢɥɧɨɝ ɟɧɞɨɬɟɥɧɨɝ ɦɚɪɤɟɪɚ ɭ 

ɩɪɨɭɱɚɜɚʃɭ ɟɧɞɨɬɟɥɚ ɜɟɧɚ. ɍ ɨɜɨɦ ɫɥɭɱɚʁɭ, CD34 ʁɟ ɢɞɟɧɬɢɮɢɤɨɜɚɧ ɤɚɨ ɩɪɟɞɩɨɱɟʃɟɧɢ 

ɦɚɪɤɟɪ ɡɚ ɚɧɚɥɢɡɭ ɢɧɬɟɝɪɢɬɟɬɚ ɟɧɞɨɬɟɥɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɭ ɨɞɧɨɫɭ 

ɧɚ CD31. Ɉɜɚɤɜɢ ɪɟɡɭɥɬɚɬɢ ɢɦɚʁɭ ɡɧɚɱɚʁɧɟ ɢɦɩɥɢɤɚɰɢʁɟ ɡɚ ɛɨʂɟ ɪɚɡɭɦɟɜɚʃɟ ɢ ɩɪɨɰɟɧɭ 

ɡɞɪɚɜʂɚ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɭ ɯɢɪɭɪɝɢʁɢ ɧɚ ɫɪɰɭ. (124).  

 ɂɫɬɪɚɠɢɜɚʃɚ ɭ ɤɨʁɢɦɚ ɫɭ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨ ɩɪɚʄɟɧɢ ɢ ɩɨɪɟђɟɧɢ ɚɭɬɨɜɟɧɫɤɢ 

ɛɚʁɩɚɫɟɜɢ ɝɞɟ ʁɟ ɢɧɞɢɤɚɰɢʁɚ ɡɚ ɛɚʁɩɚɫ ɛɢɥɚ ɜɪɟɞɧɨɫɬ FFR (Fractional Flow Reserve) ≤0.80 

ɢ ≤0.75 ɫɭ ɩɨɤɚɡɚɥɚ ɦɧɨɝɨ ɦɚʃɢ ɩɪɨɰɟɧɚɬ ɫɬɟɧɨɡɚ (5% ɩɪɟɦɚ 21%) ɧɟɝɨ ɤɨɞ ɛɚʁɩɚɫɟɜɚ ɫɚ 

ɜɟʄɢɦ ɜɪɟɞɧɨɫɬɢɦɚ FFR (125). Ɍɚɤɨђɟ ɩɨɫɬɨʁɟ ɫɬɭɞɢʁɟ ɨ ɤɨɪɟɥɚɰɢʁɢ ɩɨɫɬɦɨɪɬɟɦ ɩɪɨɰɟɧɚ 

ɫɬɟɩɟɧɚ ɫɬɟɧɨɡɚ ɤɨɪɨɧɚɪɧɢɯ ɚɪɬɟɪɢʁɚ ɫɚ ɜɢɡɭɟɥɧɢɦ ɩɪɨɰɟɧɚɦɚ ɫɬɟɩɟɧɚ ɫɬɟɧɨɡɚ ɧɚ 

ɤɨɪɨɧɚɪɨɝɪɚɮɢʁɚɦɚ. ɉɨɫɬɨʁɟ ɫɬɭɞɢʁɟ ɤɨʁɟ ɩɨɤɚɡɭʁɭ ɞɨɛɪɭ, ɤɚɨ ɢ ɨɧɟ ɤɨʁɟ ɩɨɤɚɡɭʁɭ 

ɞɢɫɬɚɥɧɨ ɩɨɬɰɟʃɢɜɚʃɟ ɫɬɟɧɨɡɚ ɤɨɪɨɧɚɪɧɢɯ ɚɪɬɟɪɢʁɚ, ɤɚɨ ɢ ɨɧɟ ɤɨʁɟ ɩɨɤɚɡɭʁɭ 

ɩɪɨɤɫɢɦɚɥɧɨ ɩɪɟɰɟʃɢɜɚʃɟ ɫɬɟɧɨɡɚ. ȼɟɥɢɱɢɧɚ ɥɭɦɟɧɚ ɤɨɪɨɧɚɪɧɟ ɚɪɬɟɪɢʁɟ ʁɟ ʁɨɲ ʁɟɞɚɧ ɨɞ 

ɮɚɤɬɨɪɚ ɤɨʁɢ ɭɬɢɱɟ ɧɚ ɞɭɝɨɬɪɚʁɧɭ ɩɚɬɟɧɬɧɨɫɬ ɝɪɚɮɬɚ. ɇɚɤɨɧ 10 ɝɨɞɢɧɚ ɩɚɬɟɧɬɧɨɫɬ 

ɚɭɬɨɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ʁɟ 88% ɧɚ ɤɪɜɧɢɦ ɫɭɞɨɜɢɦɚ ɫɚ ɥɭɦɟɧɨɦ ɜɟʄɢɦ ɨɞ 2mm, ɞɨɤ ʁɟ ɫɚɦɨ 

55% ɤɨɞ ɨɧɢɯ ɫɚ ɥɭɦɟɧɨɦ ɦɚʃɢɦ ɢɥɢ ʁɟɞɧɚɤɢɦ 2 mm (126). ɇɚɤɨɧ ɲɬɨ ɫɟ ɜɟɧɫɤɢ ɝɪɚɮɬ 

ɩɪɟɫɚɞɢ ɭ ɚɪɬɟɪɢʁɫɤɭ ɰɢɪɤɭɥɚɰɢʁɭ, ɨɞɦɚɯ ʁɟ ɢɡɥɨɠɟɧɨ ɫɧɚɠɧɢɦ ɩɭɥɫɢɪɚʁɭʄɢɦ ɫɢɥɚɦɚ 

ɪɚɫɬɟɡɚʃɚ ɢ shear stress ɞɭɠ ɡɢɞɚ. Ⱦɨɛɪɨ ʁɟ ɩɨɡɧɚɬɨ ɞɚ ɨɜɟ ɫɢɥɟ ɱɟɫɬɨ ɞɨɜɨɞɟ ɞɨ ɚɩɨɩɬɨɡɟ 

ʄɟɥɢʁɚ ɟɧɞɨɬɟɥɚ, ɚɥɢ ɧɟ ɢ ɞɨ ʃɢɯɨɜɟ ɧɚɤɧɚɞɧɟ ɩɪɨɥɢɮɟɪɚɰɢʁɟ. ɇɚ ɧɟɤɢɦ 

ɟɤɫɩɟɪɢɦɟɧɬɚɥɧɢɦ ɦɨɞɟɥɢɦɚ ɭ ɤɨʁɢɦɚ ɫɟ ɩɪɢɦɟʃɭʁɟ ɫɩɨʂɧɚ ɩɨɞɪɲɤɚ ɝɪɚɮɬɭ, ɭɫɩɟɥɚ ʁɟ 

ɫɩɪɟɱɢɬɢ ɨɤɥɭɡɢʁɚ ɝɪɚɮɬɚ ɩɭɬɟɦ ɞɢɪɟɤɬɧɨɝ ɫɦɚʃɟʃɚ ɫɢɥɚ ɪɚɫɬɟɡɚʃɚ ɡɢɞɚ. Ɉɜɚ ɫɚɡɧɚʃɚ 

ɭɤɚɡɭʁɭ ɧɚ ɡɧɚɱɚʁ ɪɚɡɭɦɟɜɚʃɚ ɤɚɤɨ ɦɟɯɚɧɢɱɤɢ ɮɚɤɬɨɪɢ ɭɬɢɱɭ ɧɚ ɫɭɞɛɢɧɭ ɩɪɟɫɚђɟɧɨɝ 

ɜɟɧɫɤɨɝ ɬɤɢɜɚ ɭ ɚɪɬɟɪɢʁɫɤɨɦ ɨɤɪɭɠɟʃɭ ɢ ɩɪɭɠɚʁɭ ɧɨɜɟ ɦɨɝɭʄɧɨɫɬɢ ɡɚ ɪɚɡɜɨʁ ɦɟɬɨɞɚ ɤɨʁɟ 

ʄɟ ɩɨɛɨʂɲɚɬɢ ɞɭɝɨɬɪɚʁɧɭ ɮɭɧɤɰɢʁɭ ɚɪɬɟɪɢʁɫɤɢɯ ɝɪɚɮɬɨɜɚ (127). Ⱦɚ ɥɢ ɫɟ ɪɚɞɢ ɨ 

ɬɪɨɦɛɨɡɢ, ɫɬɟɧɨɡɢ ɢɥɢ ɨɤɥɭɡɢʁɢ ɝɪɚɮɬɚ ɡɚɜɢɫɢ ɨɞ ɜɪɟɦɟɧɫɤɨɝ ɩɟɪɢɨɞɚ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨ ɨ 

ɤɨɦɟ ɝɨɜɨɪɢɦɨ, ɩɚ ʁɟ ɬɚɤɨ ɭ ɩɪɜɢɯ ɦɟɫɟɰ ɞɚɧɚ ɧɚʁɱɟɲʄɢ ɭɡɪɨɤ ɨɤɥɭɡɢʁɟ ɝɪɚɮɬɚ ɬɪɨɦɛɨɡɚ. 

ɍ ɩɪɜɨʁ ɝɨɞɢɧɢ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨ ɧɚʁɱɟɲʄɢ ɭɡɪɨɤ ɨɤɥɭɡɢʁɟ ɝɪɚɮɬɚ ʁɟ ɧɟɨɢɧɬɢɦɚɥɧɚ 

ɯɢɩɟɪɩɥɚɡɢʁɚ ɤɨʁɚ ɩɪɨɝɪɟɫɢɜɧɨ, ɰɢɪɤɭɥɚɪɧɨ ɞɨɜɨɞɢ ɞɨ ɫɦɚʃɟʃɚ ɥɭɦɟɧɚ ɝɪɚɮɬɚ ɫɜɟ ɞɨ 

ʃɟɝɨɜɟ ɨɤɥɭɡɢʁɟ. ɇɚɤɨɧ ɩɪɜɟ ɝɨɞɢɧɟ ɫɚ ɧɚɫɬɚɜɤɨɦ ɪɚɡɜɨʁɚ ɤɪɟʄɟ ɚɬɟɪɨɫɤɥɟɪɨɡɚ ɝɪɚɮɬɚ 

ɤɨʁɚ ɫɟ ɩɨ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɥɚɤɚ ɢ ɛɪɡɢɧɢ ɩɪɨɝɪɟɫɢʁɟ ɪɚɡɥɢɤɭʁɟ ɨɞ ɚɬɟɪɨɫɤɥɟɪɨɡɟ 
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ɧɚɬɢɜɧɢɯ ɚɪɬɟɪɢʁɫɤɢɯ ɤɪɜɧɢɯ ɫɭɞɨɜɚ. ɍ ɜɪɟɦɟɧɫɤɨɦ ɩɟɪɢɨɞɭ ɨɞ ɩɪɟɩɚɪɚɰɢʁɟ ɞɨ ɤɪɟɢɪɚʃɚ 

ɚɧɚɫɬɨɦɨɡɟ, ɚɭɬɨɜɟɧɫɤɢ ɝɪɚɮɬɨɜɢ ɫɟ ɱɭɜɚʁɭ ɭ ɧɟɤɨɦ ɨɞ ɪɚɫɬɜɨɪɚ ɫɩɟɰɢɮɢɱɧɨ 

ɞɢɡɚʁɧɢɪɚɧɢɯ ɧɟ ɛɢ ɥɢ ɫɟ ɨɱɭɜɚɨ ɢɧɬɟɝɪɢɬɟɬ ɟɧɞɨɬɟɥɚ, ɤɨʁɢ ɩɪɟɞɫɬɚɜʂɚ ʁɟɞɢɧɭ ɛɚɪɢʁɟɪɭ 

ɢɡɦɟђɭ ɢɦɭɧɢɯ ʄɟɥɢʁɚ ɤɪɜɢ ɢ ɢɧɬɢɦɟ ɤɨɧɞɭɢɬɚ. ɏɟɩɚɪɢɧɢɡɢɪɚɧɢ 0.9% ɪɚɫɬɜɨɪ NaCl ɢ 

ɯɟɩɚɪɢɧɢɡɢɪɚɧɚ ɚɭɬɨɥɨɝɧɚ ɤɪɜ ɫɟ ɬɪɚɞɢɰɢɨɧɚɥɧɨ ɤɨɪɢɫɬɟ ɡɚ ɩɪɟɡɟɪɜɚɰɢʁɭ ɝɪɚɮɬɨɜɚ. ɂɚɤɨ 

ɫɭ ɩɨɝɭɛɧɢ ɟɮɟɤɬɢ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ ɩɨ ɟɧɞɨɬɟɥ ɨɞɚɜɧɨ ɩɨɡɧɚɬɢ, ɧɟɦɚ ɨɛʁɚɜʂɟɧɢɯ 

ɪɚɧɞɨɦɢɡɨɜɚɧɢɯ ɤɨɧɬɪɨɥɢɫɚɧɢɯ ɫɬɭɞɢʁɚ ɧɚ ɬɭ ɬɟɦɭ, ɜɟʄ ʁɟ ɜɟʄɢɧɚ ɩɨɞɚɬɚɤɚ ɞɨɫɬɭɩɧɚ ɢɡ 

ɢɧ ɜɢɬɪɨ ɫɬɭɞɢʁɚ, ɤɚɤɨ ʁɟ ɛɚɲ 0-9% ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ ʁɟɞɚɧ ɨɞ ɧɚʁɤɨɪɢɲʄɟɧɢʁɢɯ ɭ ɨɜɭ 

ɫɜɪɯɭ, ɫɜɪɫɬɚɧ ʁɟ ɭ ɨɜɨ ɢɫɬɪɚɠɢɜɚʃɟ. ɉɪɢɦɚɪɧɚ ɩɪɟɬɩɨɫɬɚɜɤɚ ʁɟ ɛɢɥɚ ɞɚ ʁɟ ɨɜɚʁ ɪɚɫɬɜɨɪ 

ɢɧɮɟɪɢɨɪɚɧ ɭ ɨɞɧɨɫɭ ɧɚ ɫɜɟ ɨɫɬɚɥɟ ɢɡ ɢɫɬɪɚɠɢɜɚʃɚ, ɚɥɢ ɫɟ ɩɨɤɚɡɚɥɨ ɞɚ, ɭɩɪɤɨɫ ɲɢɪɟɦ 

ɞɢʁɚɩɚɡɨɧɭ ɦɢɧɢɦɚɥɧɢɯ ɢ ɦɚɤɫɢɦɚɥɧɢɯ ɜɪɟɞɧɨɫɬɢ ɩɚɪɚɦɟɬɚɪɚ ɢɫɩɢɬɢɜɚʃɚ, ɧɟ ɩɨɫɬɨʁɢ 

ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɭ ɨɞɧɨɫɭ ɧɚ ɚɭɬɨɥɨɝɧɭ ɯɟɩɚɪɢɧɢɡɢɪɚɧɭ ɤɪɜ (128). 

Ɋɚɡɜɢʁɟɧɨ ʁɟ ɧɟɤɨɥɢɤɨ ɩɭɮɟɪɫɤɢɯ ɪɚɫɬɜɨɪɚ ɡɚ ɩɪɟɡɟɪɜɚɰɢʁɭ ɤɚɨ ɲɬɨ ɫɭ 

ɩɪɟɡɟɪɜɚɰɢɨɧɢ ɪɚɫɬɜɨɪ ɢɡ ȼɢɫɤɨɧɫɢɧɚ, ɏɌɄ (ɏɢɫɬɢɞɢɧ, Ɍɪɢɩɬɨɮɚɧ, Ʉɟɬɨɝɥɭɬɚɪɚɬ) 

ɪɚɫɬɜɨɪ, TiProtec  ɢ  Ƚɥɭɬɚɬɢɨɧ-Ⱥɫɤɨɪɛɢɧɫɤɚ ɤɢɫɟɥɢɧɚ (ȽȺɅȺ) ɪɚɫɬɜɨɪ. ɋɜɢ ɨɜɢ 

ɪɚɫɬɜɨɪɢ ɫɚɞɪɠɟ ʁɨɧɟ, ɚɧɬɢɨɤɫɢɞɚɧɬɟ, ɢ ɦɨɥɟɤɭɥɟ ɫɚ ɜɢɫɨɤɨɦ ɦɨɥɟɤɭɥɚɪɧɨɦ ɬɟɠɢɧɨɦ 

ɤɨʁɢ ɩɪɚɜɟ ɛɨʂɢ ʁɨɧɫɤɢ ɛɚɥɚɧɫ ɢ ɫɬɜɚɪɚʁɭ pH ɫɪɟɞɢɧɭ ɤɨʁɚ ɜɢɲɟ ɥɢɱɢ ɮɢɡɢɨɥɨɲɤɨʁ 

ɫɪɟɞɢɧɢ. In vitro ɫɬɭɞɢʁɟ ɩɨɤɚɡɭʁɭ ɫɭɩɟɪɢɨɪɧɭ ɮɭɧɤɰɢɨɧɚɥɧɭ ɢ ɫɬɪɭɤɬɭɪɚɥɧɭ 

ɩɪɟɡɟɪɜɚɰɢʁɭ ɟɧɞɨɬɟɥɚ ɭɡ ɭɩɨɬɪɟɛɭ ɩɭɮɟɪɫɤɢɯ ɪɚɫɬɜɨɪɚ ɡɚ ɩɪɟɡɟɪɜɚɰɢʁɭ. ȽȺɅȺ ɪɚɫɬɜɨɪ 

ɫɚɞɪɠɢ ɝɥɭɬɚɬɢɨɧ, ɚɫɤɨɪɛɢɧɫɤɭ ɤɢɫɟɥɢɧɭ ɢ Ʌ-ɚɪɝɢɧɢɧ, ɤɨʁɢ ʁɟ ɫɭɩɬɫɬɪɚɬ ɡɚ NO (ɚɡɨɬ 

ɨɤɫɢɞ). ɉɨɜɟɡɭʁɟ ɫɟ ɫɚ ɛɨʂɢɦ ʄɟɥɢʁɫɤɢɦ ɢɧɬɟɝɪɢɬɟɬɨɦ, ɦɨɛɢɥɢɡɚɰɢʁɨɦ ɤɚɥɰɢʁɭɦɚ ɢ 

ɩɪɨɞɭɤɰɢʁɨɦ NO ɭ ɨɞɧɨɫɭ ɧɚ ɯɟɩɚɪɢɧɢɡɢɪɚɧɢ ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ ɢ ɚɭɬɨɥɨɝɧɭ 

ɯɟɩɚɪɢɧɢɡɢɪɚɧɭ ɤɪɜ. Harskemp at al. ɫɭ ɞɟɦɨɧɫɬɪɢɪɚɥɢ ɦɚʁɢ ɫɬɟɩɟɧ ɨɤɥɭɡɢʁɟ ɚɭɬɨɜɟɧɫɤɢɯ 

ɝɪɚɮɬɨɜɚ ɭɡ ɭɩɨɬɪɟɛɭ ȽȺɅȺ ɪɚɫɬɜɨɪɚ ɭ ɨɞɧɨɫɭ ɧɚ ɯɟɩɚɪɢɧɢɡɢɪɚɧɢ ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ 

ɢ ɚɭɬɨɥɨɝɧɭ ɯɟɩɚɪɢɧɢɡɢɪɚɧɭ ɤɪɜ ɭɡ ɦɚʃɢ MACE ɧɚɤɨɧ 5 ɝɨɞɢɧɚ (129). ɉɪɟɞɫɬɚɜɧɢɤ ɨɜɟ 

ɤɥɚɫɟ ɪɚɫɬɜɨɪɚ ɭ ɨɜɨɦ ɢɫɬɪɚɠɢɜɚʃɭ ʁɟ Bretschneiderov ɏɌɄ ɪɚɫɬɜɨɪ ɤɨʁɢ ʁɟ ɞɚɨ 

ɫɬɚɬɢɫɬɢɱɤɢ ɢɧɮɟɪɢɨɪɧɢʁɟ ɪɟɡɭɥɬɚɬɟ ɭ ɨɱɭɜɚʃɭ ɢɧɬɟɝɪɢɬɟɬɚ ɟɧɞɨɬɟɥɚ ɜɟɥɢɤɟ ɫɚɮɟɧɫɤɟ 

ɜɟɧɟ ɭ ɨɞɧɨɫɭ ɧɚ ɨɫɬɚɥɟ ɤɨɪɢɲʄɟɧɟ ɪɚɫɬɜɨɪɟ ɛɟɡ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɟ ɪɚɡɥɢɤɟ ɭ ɜɪɟɦɟɧɭ 

ɫɭɛɦɟɪɡɢʁɟ ɭɡɨɪɚɤɚ ɢ ɬɟɦɩɟɪɚɬɭɪɢ ɪɚɫɬɜɨɪɚ. Ɂɚ ɫɜɚɤɢ ɚɨɪɬɨɤɨɪɨɧɚɪɧɢ ɛɚʁɩɚɫ ɩɨɬɪɟɛɚɧ ʁɟ 

ɛɚɪ ʁɟɞɚɧ ɤɨɧɞɭɢɬ ɚɥɢ ʁɟ ɩɪɨɫɟɱɧɢ ɛɪɨʁ ɛɚʁɩɚɫɟɜɚ 3.1 ɩɨ ɩɚɰɢʁɟɧɬɭ. Ɉɜɢ ɝɪɚɮɬɨɜɢ ɫɟ 

ɯɢɪɭɪɲɤɨɦ ɩɪɟɩɚɪɚɰɢʁɨɦ ɨɞɜɚʁɚʁɭ ɨɞ ɨɤɨɥɧɨɝ ɬɤɢɜɚ, ɝɪɚɧɟ ɩɨɞɜɟɡɭʁɭ ɥɢɝɚɬɭɪɚɦɚ ɢɥɢ 

ɤɥɢɩɫɟɜɢɦɚ, ɩɨɬɨɦ ɫɟ ɢɫɩɢɪɚʁɭ ɢ ɫɤɥɚɞɢɲɬɟ ɦɚɤɚɪ ɧɚ ɤɪɚɬɚɤ ɜɪɟɦɟɧɫɤɢ ɩɟɪɢɨɞ ɢɡɦɟђɭ 

ɩɪɨɜɟɪɟ ɢ ɤɪɟɢɪɚʃɚ ɚɧɚɫɬɨɦɨɡɟ, ɡɚ ɪɚɡɥɢɤɭ ɨɞ ɚɪɬɟɪɢʁɫɤɨɝ ɝɪɚɮɬɚ ɤɨʁɢ ɫɟ ɨɫɬɚɜʂɚ in situ 
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ɢɥɢ ɭɦɨɬɚɧ ɭ ɝɚɡɭ ɢ ɢɫɩɪɫɤɚɧ ɬɨɩɥɢɦ ɮɢɡɢɨɥɨɲɤɢɦ ɪɚɫɬɜɨɪɨɦ ɫɚ ɇɢɪɦɢɧɨɦ ɢɥɢ 

ɩɚɩɚɜɟɪɢɧɨɦ (130).  

ɂɫɬɪɚɠɢɜɚʃɟ ɤɨʁɟ ʁɟ ɫprovedɟɧɨ ɨɞ ɫɬɪɚɧɟ Marin-а ɢ ɤɨɚɭɬɨɪɚ ɩɪɟɞɫɬɚɜʂɚ 

ɡɧɚɱɚʁɧɟ ɪɟɡɭɥɬɚɬɟ ɭ ɜɟɡɢ ɫɚ ɪɢɡɢɤɨɦ ɨɞ ɫɢɦɩɬɨɦɚɬɫɤɟ ɨɤɥɭɡɢʁɟ ɝɪɚɮɬɚ ɭɫɥɟɞ ɛɨɥɟɫɬɢ 

ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɭ ɩɟɪɢɨɞɭ ɨɞ 10 ɝɨɞɢɧɚ ɧɚɤɨɧ ɨɩɟɪɚɰɢʁɟ. ɍɤʂɭɱɟɧɨ ʁɟ 10 ɝɨɞɢɧɚ ɫɥɟɞɟʄɢɯ 

ɩɚɰɢʁɟɧɚɬɚ ɤɨʁɢ ɫɭ ɛɢɥɢ ɩɨɞɜɪɝɧɭɬɢ ɤɨɧɜɟɧɰɢɨɧɚɥɧɨʁ ɨɬɜɨɪɟɧɨʁ ɜɟɧɨɬɨɦɢʁɢ, ɚ 

ɢɫɬɪɚɠɢɜɚʃɟ ʁɟ ɩɪɭɠɢɥɨ ɩɪɨɰɟɧɭ ɪɢɡɢɤɚ ɢ ɩɟɪɫɩɟɤɬɢɜɟ ɭ ɜɟɡɢ ɫɚ ɡɚɦɟɧɨɦ ɫɚɮɟɧɫɤɢɯ 

ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɫɭɩɟɪɢɨɪɧɢɦ ɝɪɚɮɬɨɜɢɦɚ. ɍ ɫɥɭɱɚʁɭ ʁɟɞɧɟ ɞɢɫɬɚɥɧɟ ɚɧɚɫɬɨɦɨɡɟ 

ɫɚɮɟɧɫɤɢɦ ɜɟɧɫɤɢɦ ɝɪɚɮɬɨɦ, ɫɦɪɬɧɨɫɬ ɭ ɬɨɤɭ ɩɪɜɢɯ 30 ɞɚɧɚ ɢɡɧɨɫɢɥɚ ʁɟ 0,95%, ɚ ɬɨɤɨɦ 

ɫɥɟɞɟʄɟɝ ɩɪɚʄɟʃɚ ɡɚɛɟɥɟɠɟɧɚ ʁɟ ɤɨɞ 42,4% ɩɚɰɢʁɟɧɚɬɚ. ɉɪɟɠɢɜʂɚɜɚʃɟ ɩɨɫɥɟ 3, 10 ɢ 20 

ɝɨɞɢɧɚ ɛɢɥɨ ʁɟ 94,7%, 77,1% ɢ 39,8%, ɪɟɞɨɦ. ɍ ɫɥɭɱɚʁɭ ɞɜɟ ɞɢɫɬɚɥɧɟ ɚɧɚɫɬɨɦɨɡɟ, 

ɫɦɪɬɧɨɫɬ ɭ ɬɨɤɭ ɩɪɜɢɯ 30 ɞɚɧɚ ɢɡɧɨɫɢɥɚ ʁɟ 1,1%, ɚ ɬɨɤɨɦ ɫɥɟɞɟʄɟɝ ɩɪɚʄɟʃɚ ɡɚɛɟɥɟɠɟɧɚ ʁɟ 

ɤɨɞ 47,3% ɩɚɰɢʁɟɧɚɬɚ. ɉɪɟɠɢɜʂɚɜɚʃɟ ɩɨɫɥɟ 3, 10 ɢ 20 ɝɨɞɢɧɚ ɛɢɥɨ ʁɟ 94,2%, 74,2% ɢ 

34,6%, ɪɟɞɨɦ. ɍ ɫɥɭɱɚʁɭ ɬɪɢ ɞɢɫɬɚɥɧɟ ɚɧɚɫɬɨɦɨɡɟ, ɫɦɪɬɧɨɫɬ ɭ ɬɨɤɭ ɩɪɜɢɯ 30 ɞɚɧɚ 

ɢɡɧɨɫɢɥɚ ʁɟ 1,0%, ɚ ɬɨɤɨɦ ɫɥɟɞɟʄɟɝ ɩɪɚʄɟʃɚ ɡɚɛɟɥɟɠɟɧɚ ʁɟ ɤɨɞ 49,4% ɩɚɰɢʁɟɧɬɚ. 

ɉɪɟɠɢɜʂɚɜɚʃɟ ɩɨɫɥɟ 3, 10 ɢ 20 ɝɨɞɢɧɚ ɛɢɥɨ ʁɟ 94,2%, 73,0% ɢ 31,4%, ɪɟɞɨɦ. Ɉɱɟɤɢɜɚɧɨ 

ɩɪɟɠɢɜʂɚɜɚʃɟ ɡɚ ɭɡɪɚɫɬ ɢ ɩɨɥ ɢɡ ɨɩɲɬɟ ɩɨɩɭɥɚɰɢʁɟ ɧɚɤɨɧ 3, 10 ɢ 20 ɝɨɞɢɧɚ ɧɚɤɨɧ 

ɨɩɟɪɚɰɢʁɟ ɛɢɥɨ ʁɟ 94,1%, 74,7% ɢ 32,6% ɡɚ ʁɟɞɧɭ ɞɢɫɬɚɥɧɭ ɚɧɚɫɬɨɦɨɡɭ, 93,6%, 72,5% ɢ 

29,2% ɡɚ ɞɜɟ ɞɢɫɬɚɥɧɟ ɚɧɚɫɬɨɦɨɡɟ, ɢ 93,2%, 70,9% ɢ 26,3% ɡɚ ɬɪɢ ɞɢɫɬɚɥɧɟ ɚɧɚɫɬɨɦɨɡɟ. 

Ɉɜɢ ɪɟɡɭɥɬɚɬɢ ɩɪɭɠɚʁɭ ɜɚɠɧɟ ɢɧɮɨɪɦɚɰɢʁɟ ɨ ɩɪɟɠɢɜʂɚɜɚʃɭ ɢ ɪɢɡɢɰɢɦɚ ɩɨɜɟɡɚɧɢɦ ɫɚ 

ɪɚɡɥɢɱɢɬɢɦ ɦɟɬɨɞɚɦɚ ɯɢɪɭɪɲɤɢɯ ɡɚɯɜɚɬɚ ɧɚ ɫɪɰɭ. (131). 

Ʉɚɞɚ ɫɟ ɩɨɪɟɞɢ ɫɚ ɞɪɭɝɢɦ ɫɮɟɪɚɦɚ ɢɧɬɟɪɟɫɨɜɚʃɚ ɭ ɤɨɪɨɧɚɪɧɨʁ ɯɢɪɭɪɝɢʁɢ, ɫɚɦɨ 

ɦɚɥɢ ɛɪɨʁ ɫɬɭɞɢʁɚ ɫɚɝɥɟɞɚɜɚ ɨɩɬɢɦɚɥɧɟ ɭɫɥɨɜɟ ɡɚ ɫɤɥɚɞɢɲɬɟʃɟ ɚɭɬɨɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɡɚ 

ɜɪɟɦɟ ɨɩɟɪɚɰɢʁɟ. Ɋɟɡɭɥɬɚɬɢ ɨɜɢɯ ɢɫɩɢɬɢɜɚʃɚ ɨɫɬɚʁɭ ɤɨɧɬɪɚɞɢɤɬɨɪɧɢ ɭɡ ɮɨɤɭɫ ɧɚ ɞɜɟ 

ɫɭɩɫɬɚɧɰɟ: ɯɟɩɚɪɢɧɢɡɢɪɚɧɚ ɚɭɬɨɥɨɝɧɚ ɤɪɜ ɢ 0.9% NaCl ɪɚɫɬɜɨɪ. ɍɩɪɤɨɫ ɤɨɧɬɢɧɭɢɪɚɧɨɦ 

ɧɚɩɪɟɬɤɭ ɭ ɩɨʂɭ ɩɟɪɤɭɬɚɧɢɯ ɤɨɪɨɧɚɪɧɢɯ ɢɧɬɟɪɜɟɧɰɢʁɚ, ɤɨɪɨɧɚɪɧɚ ɯɢɪɭɪɯɢʁɚ ɨɫɬɚʁɟ 

ɤɚɦɟɧ ɬɟɦɟʂɚɰ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ. ɋɚɮɟɧɫɤɚ ɜɟɧɚ ʄɟ ɤɚɨ ɫɭɩɫɬɪɚɬ ɡɚ ɤɨɧɞɭɢɬɟ ɡɚɞɪɠɚɬɢ 

ɫɜɨʁɟ ɦɟɫɬɨ ɭ ɤɨɪɨɧɚɪɧɨʁ ɯɢɪɭɪɝɢʁɢ, ɚɥɢ ɫɭ ʃɟɧɚ ɭɩɨɬɪɟɛɚ ɢ ɩɚɬɟɬɧɨɫɬ ɩɪɟɞɦɟɬ ɫɬɚɥɧɟ 

ɞɟɛɚɬɟ. Ɍɨɬɚɥɧɚ ɚɪɬɟɪɢʁɫɤɚ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɚ ɫɬɢɱɟ ɫɜɟ ɜɟʄɭ ɩɨɩɭɥɚɪɧɨɫɬ ɢ ɫɜɟ ɫɟ ɜɢɲɟ 

ɩɪɢɦɟʃɭʁɟ ɲɢɪɨɦ ɫɜɟɬɚ (132). ɉɨɫɬɨʁɢ ɜɢɲɟ ɪɚɡɥɨɝɚ ɡɚ ɨɤɥɭɡɢʁɭ ɚɭɬɨɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɧɚ 

ɞɭɝɟ ɫɬɚɡɟ, ɧɚɪɨɱɢɬɨ ɢɧɬɢɦɚɥɧɚ ɯɢɩɟɪɩɥɚɡɢʁɚ, ɚɬɟɪɨɫɤɥɟɪɨɡɚ ɝɪɚɮɬɚ ɢɥɢ ɯɢɩɟɪɩɥɚɡɢʁɚ 

ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ. ɍɥɨɝɚ ɢɧɢɰɢʁɚɥɧɟ ɬɪɚɭɦɟ ɬɨɤɨɦ ɩɪɟɩɚɪɚɰɢʁɟ ɝɪɚɮɬɚ ɧɢʁɟ ɭ 

ɩɨɬɩɭɧɨɫɬɢ ɪɚɫɜɟɬʂɟɧɚ. ɋɬɚʃɟ ɚɭɬɨɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɩɪɟ ɤɪɟɢɪɚʃɚ ɚɧɚɫɬɨɦɨɡɟ ʁɟ ɨɞ 
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ɜɟɥɢɤɨɝ ɡɧɚɱɚʁɚ. 24 ɫɚɬɚ ɭɧɭɬɚɪ ɢɦɩɥɚɧɬɚɰɢʁɟ, ʄɟɥɢʁɟ ɟɧɞɨɬɟɥɚ ɫɭ ɫɟ ɧɚɲɥɟ ɭ ɫɪɟɞɢɧɢ 

ɢɡɦɟђɭ ɚɪɬɟɪɢʁɫɤɨɝ ɩɪɢɬɢɫɤɚ ɢ shear stress-a ɰɢɪɤɭɥɚɰɢʁɟ ɫɚ ʁɟɞɧɟ ɫɬɪɚɧɟ ɢ ɫɭɛɟɧɞɨɬɟɥɧɢɯ 

ɩɨɥɢɦɨɪɮɨɧɭɤɥɟɨɰɢɬɚ ɭɡ ɞɟɩɨɡɢɰɢʁɭ ɬɪɨɦɛɨɰɢɬɚ ɧɚ ɫɜɨʁɭ ɥɭɦɢɧɚɥɧɭ ɩɨɜɪɲɢɧɭ. Ʉɚɨ 

ɞɨɞɚɬɚɤ ɧɚ ɫɜɟ ɬɨ, ɩɨɫɬɨʁɢ ɟɤɫɬɟɧɡɢɜɧɢ ɫɭɛɟɧɞɨɬɟɥɧɢ ɟɞɟɦ ɤɨʁɢ ɫɟ ɱɢɧɢ ɤɚɨ ɤɨɦɛɢɧɚɰɢʁɚ 

ɢɫɯɟɦɢʁɫɤɨ-ɪɟɩɟɪɮɭɡɢɨɧɟ ɩɨɬɩɨɪɟ, ɩɨɜɟʄɚɧɨɝ ɬɪɚɧɫɦɭɪɚɥɧɨɝ ɢɧɮɥɭɤɫɚ ɢ ɨɲɬɟʄɟʃɚ 

ɭɫɥɟɞ ɞɢɫɬɟɧɡɢʁɟ ɝɪɚɮɬɚ, ɚ ɡɛɨɝ ɬɨɝɚ ɲɬɨ ɫɟ ɫɚɞɚ ɧɚɥɚɡɢ ɭ ɫɪɟɞɢɧɢ ɫɚ ɫɢɫɬɟɦɫɤɢɦ 

ɚɪɬɟɪɢʁɫɤɢɦ ɩɪɢɬɢɫɤɨɦ. ɉɨɞ in vitro ɭɫɥɨɜɢɦɚ ɩɪɨɥɢɮɟɪɚɰɢʁɚ ɝɥɚɬɤɨɦɢɲɢʄɧɨɯ ʄɟɥɢʁɚ ɫɟ 

ɞɟɲɚɜɚ ɭ ɨɤɜɢɪɭ ɩɪɜɢɯ 72 ɫɚɬɚ ɢ ɧɚɫɬɚɜʂɚ ɫɟ ɧɚʁɦɚʃɟ 7 ɞɚɧɚ ɧɚɤɨɧ ɭɤʂɭɱɢɜɚʃɚ ɝɪɚɮɬɚ 

ɭ ɰɢɪɤɭɥɚɰɢʁɭ (133).  

Ȼɨɥɟɫɬ ɫɚɮɟɧɫɤɨɝ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ʁɟ ɤɨɦɩɥɢɤɚɰɢʁɚ ɤɨʁɚ ɦɨɠɟ ɧɚɫɬɚɬɢ ɤɚɨ ɪɟɡɭɥɬɚɬ 

ɯɢɪɭɪɲɤɨɝ ɡɚɯɜɚɬɚ ɩɨɡɧɚɬɨɝ ɤɚɨ ɛɚʁɩɚɫ ɤɨɪɨɧɚɪɧɢɯ ɚɪɬɟɪɢʁɚ. Ɉɜɚ ɜɚɫɤɭɥɚɪɧɚ ɛɨɥɟɫɬ ɢɦɚ 

ɡɧɚɱɚʁɚɧ ɭɬɢɰɚʁ ɧɚ ɟɮɟɤɚɬ ɪɟɜɚɫɤɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ ɤɚɤɨ ɭ ɤɪɚɬɤɨɦ, ɬɚɤɨ ɢ ɭ ɞɭɝɨɦ 

ɪɨɤɭ. Ɍɚɤɨђɟ, ɩɨɜɟʄɚɜɚ ɪɢɡɢɤ ɨɞ ɜɚɠɧɢɯ ɧɟɝɚɬɢɜɧɢɯ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɢɯ ɞɨɝɚђɚʁɚ. 

ȼɚɠɧɨɫɬ ɢɞɟɧɬɢɮɢɤɚɰɢʁɟ ɩɚɰɢʁɟɧɚɬɚ ɫɚ ɩɨɝɨɥɟɦɢɦ ɪɢɡɢɤɨɦ ɢ ɩɪɢɦɟɧɚ ɩɪɟɜɟɧɬɢɜɧɢɯ ɢ 

ɬɟɪɚɩɢʁɫɤɢɯ ɦɟɪɚ ɡɚ ɨɬɤɪɢɜɚʃɟ ɮɚɤɬɨɪɚ ɪɢɡɢɤɚ ɡɚ ɛɨɥɟɫɬ ɫɚɮɟɧɫɤɨɝ ɝɪɚɮɬɚ ɧɟ ɦɨɠɟ ɛɢɬɢ 

ɩɨɞɰɟʃɟɧɚ. Ɋɚɡɥɢɱɢɬɢ ɮɚɤɬɨɪɢ ɞɨɩɪɢɧɨɫɟ ɪɚɡɜɨʁɭ ɨɜɟ ɛɨɥɟɫɬɢ, ɚ ɭɤʂɭɱɭʁɭ ɮɚɤɬɨɪɟ ɤɨʁɢ 

ɫɭ ɩɨɜɟɡɚɧɢ ɫɚ ɫɚɦɢɦ ɨɩɟɪɚɬɢɜɧɢɦ ɡɚɯɜɚɬɨɦ, ɤɚɨ ɢ ɩɭɲɟʃɟ, ɞɢʁɚɛɟɬɟɫ ɦɟɥɢɬɭɫ, 

ɯɢɩɟɪɥɢɩɢɞɟɦɢʁɭ ɢ ɞɪɭɝɟ. ɏɢɪɭɪɲɤɚ ɦɚɧɢɩɭɥɚɰɢʁɚ, ɤɚɨ ɲɬɨ ʁɟ ɨɞɫɟɱɧɚ ɞɨ ɝɪɭɛɚ, ɢɥɢ 

ɩɪɟɤɨɦɟɪɧɚ ɞɢɫɬɟɧɡɢʁɚ ɨɞɪɟђɟɧɨɝ ɫɟɝɦɟɧɬɚ ɫɚɮɟɧɫɤɨɝ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɦɨɠɟ ɦɚɫɤɢɪɚɬɢ 

ɲɬɟɬɧɟ ɟɮɟɤɬɟ ɤɨʁɢ ɦɨɝɭ ɧɚɫɬɚɬɢ ɬɨɤɨɦ ɩɪɟɩɚɪɚɰɢʁɟ ɢ ɡɚ ɫɤɥɚɞɢɲɬɟʃɟ ɝɪɚɮɬɚ. Ɉɜɢ 

ɮɚɤɬɨɪɢ ɫɭ ɛɢɬɧɢ ɡɚ ɭɫɦɟɪɚɜɚʃɟ ɩɚɠʃɟ ɯɢɪɭɪɝɚ ɢ ɬɢɦɨɜɚ ɡɚ ɧɟɨɩɯɨɞɧɟ ɤɨɪɚɤɟ ɭ ɰɢʂɭ 

ɦɢɧɢɦɢɡɚɰɢʁɟ ɪɢɡɢɤɚ ɢ ɨɛɟɡɛɟђɢɜɚʃɚ ɭɫɩɟɲɧɟ ɪɟɜɚɫɤɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ ɤɨɞ 

ɩɚɰɢʁɟɧɚɬɚ. ɉɪɜɨ ɢɫɩɢɬɢɜɚʃɟ ɤɨʁɟ ɞɨɜɨɞɢ ɭ ɞɢɪɟɤɬɧɭ ɜɟɡɭ ɨɲɬɟʄɟʃɟ ɚɭɬɨɜɟɧɫɤɨɝ ɝɪɚɮɬɚ 

ɫɚ ɪɚɫɬɜɨɪɨɦ ɡɚ ɫɤɥɚɞɢɲɬɟʃɟ ʁɟ ɫɬɭɞɢʁɚ ɨɞ ɫɬɪɚɧɟ Gundry et al. (134) ɤɨʁɢ ɫɭ ɭɩɨɪɟђɢɜɚɥɢ 

ɚɭɬɨɜɟɧɫɤɟ ɝɪɚɮɬɨɜɟ ɯɭɦɚɧɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ 30 ɩɚɰɢʁɟɧɚɬɚ ɭ 0.9% NaCl ɪɚɫɬɜɨɪɭ ɢ 

ɪɚɫɬɜɨɪɭ ɯɟɩɚɪɢɧɢɡɢɪɚɧɟ ɚɭɬɨɥɨɝɧɟ ɩɭɧɟ ɤɪɜɢ ɧɚ ɬɟɦɩɟɪɚɬɭɪɚɦɚ ɨɞ 4-28˚C ɢ 

ɞɢɫɬɟɧɡɢɨɧɢɦ ɩɪɢɬɢɫɰɢɦɚ ɨɞ 100-300 mmHg. Ɂɛɨɝ ɩɨɬɟɲɤɨʄɚ ɭ ɨɞɪɠɚɜɚʃɭ ɬɟɦɩɟɪɚɬɭɪɟ 

ɪɚɫɬɜɨɪɚ ɤɨɧɫɬɚɧɬɧɨɦ ɭ ɨɩɟɪɚɰɢɨɧɨʁ ɫɚɥɢ, ɨɞɥɭɱɢɥɢ ɫɦɨ ɫɟ ɡɚ ɞɪɠɚʃɟ ɪɚɫɬɜɨɪɚ ɤɨʁɢ ɫɟ 

ɚɤɬɭɟɥɧɨ ɭɩɨɬɪɟɛʂɚɜɚ 30 ɦɢɧɭɬɚ ɧɚ ɬɟɦɩɟɪɚɬɭɪɟ ɫɨɛɧɨʁ ɬɟɦɩɟɪɚɬɭɪɢ ɨɩɟɪɚɰɢɨɧɟ ɫɚɥɟ ɞɨ 

ɢɡʁɟɞɧɚɱɢɜɚʃɚ ɬɟɦɩɟɪɚɬɭɪɟ ɪɚɫɬɜɨɪɚ ɫɚ ɫɨɛɧɨɦ ɬɟɦɩɟɪɚɬɭɪɨɦ. ɉɪɨɫɟɱɧɚ ɬɟɦɩɟɪɚɬɭɪɟ 

ɨɩɟɪɚɰɢɨɧɟ ɫɚɥɟ ʁɟ ɛɢɥɚ 17˚C ɢɚɤɨ ɧɢʁɟ ɩɨɤɚɡɚɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɭ 

ɨɱɭɜɚɧɨɫɬɢ ɢɧɬɟɝɪɢɬɟɬɚ ʄɟɥɢʁɚ ɟɧɞɨɬɟɥɚ, ɩɤɚɡɚɧɚ ʁɟ ɧɟɝɚɬɢɜɧɚ ɤɨɪɟɥɚɰɢʁɚ, ɬʁ. ɜɟʄɚ 

ɨɱɭɜɚɧɨɫɬ ɢɧɬɟɝɪɢɬɟɬɚ ɟɧɞɨɬɟɥɚ ɩɪɢ ɧɢɠɢɦ ɬɟɦɩɟɪɚɬɭɪɚɦɚ ɪɚɫɬɜɨɪɚ. Ɉɜɚʁ ɪɟɡɭɥɬɚɬ ɧɢʁɟ 
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ɢɡɧɟɧɚђɭʁɭʄɢ ɨɛɡɢɪɨɦ ɞɚ ɩɨɫɬɨʁɢ ɡɧɚɱɚʁɚɧ ɩɚɞ ɟɧɡɢɦɫɤɟ ɮɭɤɧɰɢʁɟ ɢ ʄɟɥɢʁɫɤɨɝ 

ɦɟɬɚɛɨɥɢɡɦɚ ɩɪɢ ɧɢɠɢɦ ɬɟɦɩɟɪɚɬɭɪɚɦɚ, ɨɞ ɫɤɨɪɨ 10x ɩɨ 1˚C ɦɚʃɟ ɬɟɥɟɫɧɟ ɬɟɦɩɟɪɚɬɭɪɟ 

in vivo. Ʉɨɪɟɥɚɰɢʁɚ ɫɚ ʄɟɥɢʁɫɤɢɦ ɦɟɬɚɛɨɥɢɡɦɨɦ in vitro ɛɢ ɛɢɥɟ ɫɚɦɨ ɥɨɝɢɱɧɚ (135). ɍ 

ɧɚɜɟɞɟɧɨɦ ɢɫɬɪɚɠɢɜɚʃɭ ɭɩɨɬɪɟɛɚ ɬɨɩɥɨɝ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ ɢ ɞɢɫɬɟɧɡɢʁɚ ɢɡɧɚɞ 300 

mmHg ɫɭ ɧɟɡɚɜɢɫɧɨ ɨɞɝɨɜɨɪɧɢ ɡɚ ɦɚɫɢɜɧɨ ɨɲɬɟʄɟʃɟ ɟɧɞɨɬɟɥɚ, ɦɟђɭɬɢɦ, ɜɟʄɢ ɞɟɨ 

ɟɧɞɨɬɟɥɚ ɫɭ ɝɪɚɮɬɨɜɢ ɱɭɜɚɧɢ ɭ ɬɨɩɥɨʁ ɢɥɢ ɯɥɚɞɧɨʁ ɚɭɬɨɥɨɝɧɨʁ ɯɟɩɚɪɢɧɢɡɢɪɚɧɨʁ ɰɟɥɨʁ 

ɤɪɜɢ ɭɡ ɞɢɫɬɟɧɡɢɨɧɟ ɩɪɢɬɢɫɤɟ ɦɚʃɟ ɨɞ 100 mmHg. ɂɫɬɪɚɠɢɜɚʃɟ ʁɟ ɞɚɥɨ ɩɨɡɢɬɢɜɧɟ 

ɪɟɡɭɥɬɚɬɟ ɤɚɞɚ ɫɭ ɤɨɪɢɲʄɟɧɢ ɞɢɫɬɟɧɡɢɨɧɢ ɩɪɢɬɢɫɰɢ ɧɢɠɢ ɨɞ 100 mmHg ɢ ɚɭɬɨɥɨɝɧɚ 

ɯɟɩɚɪɢɧɢɡɢɪɚɧɚ ɰɟɥɚ ɤɪɜ. Ʉɚɞɚ ʁɟ ɤɨɪɢɲʄɟɧ ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ, ɞɨɥɚɡɢɥɨ ʁɟ ɞɨ 

ɫɬɜɚɪɚʃɚ ɢɧɬɪɚɦɭɪɚɥɧɨɝ ɟɞɟɦɚ ɧɟɡɚɜɢɫɧɨ ɨɞ ɞɢɫɬɟɧɡɢɨɧɨɝ ɩɪɢɬɢɫɤɚ, ɚɥɢ ɭ ɤɨɦɛɢɧɚɰɢʁɢ 

ɫɚ ɜɢɫɨɤɢɦ ɞɢɫɬɟɧɡɢɨɧɢɦ ɩɪɢɬɢɫɤɨɦ ɨɩɟɬ ʁɟ ɞɨɥɚɡɢɥɨ ɞɨ ɦɚɫɢɜɧɨɝ ɨɲɬɟʄɟʃɚ ɟɧɞɨɬɟɥɚ. 

Ɉɜɨ ɭɤɚɡɭʁɟ ɧɚ ɧɟɝɚɬɢɜɧɢ ɟɮɟɤɚɬ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ ɧɟɡɚɜɢɫɧɨ ɨɞ ɩɪɢɦɟʃɟɧɨɝ 

ɞɢɫɬɟɧɡɢɨɧɨɝ ɩɪɢɬɢɫɤɚ, ɚɥɢ ɭ ɤɨɦɛɢɧɚɰɢʁɢ ɫɚ ɜɢɫɨɤɢɦ ɞɢɫɬɟɧɡɢɨɧɢɦ ɩɪɢɬɢɫɤɨɦ ɢɦɚ 

ɞɢɪɟɤɬɧɢ ɧɟɝɚɬɢɜɧɢ ɟɮɟɤɚɬ ɧɚ ɟɧɞɨɬɟɥɧɢ ɫɥɨʁ ʄɟɥɢʁɚ. Ⱥɭɬɨɪɢ ɫɭ ɡɚɤʂɭɱɢɥɢ ɞɚ ʁɟ 

ɫɤɥɚɞɢɲɬɟʃɟ ɚɭɬɨɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɭ ɚɭɬɨɥɨɝɧɨʁ ɯɥɚɞɧɨʁ ɯɟɩɚɪɢɧɢɡɢɪɚɧɨʁ ɰɟɥɨʁ ɤɪɜɢ ɭɡ 

ɞɢɫɬɟɧɡɢɨɧɟ ɩɪɢɬɢɫɤɟ ɦɚʃɟ ɨɞ 100 mmHg ɩɪɢɥɢɤɨɦ ɩɪɟɩɚɪɚɰɢʁɟ ɩɪɢɯɜɚɬʂɢɜ ɧɚɱɢɧ 

ɨɩɯɨђɟʃɚ ɩɪɟɦɚ ɚɭɬɨɜɟɧɫɤɨɦ ɝɪɚɮɬɭ. Wise et al. ɨɩɢɫɭʁɭ ɞɚ ʁɟ ɫɤɥɚɞɢɲɬɟʃɟ ɚɭɬɨɜɟɧɫɤɢɯ 

ɝɪɚɮɬɨɜɚ ɭ ɮɢɡɢɨɥɨɲɤɨɦ ɪɚɫɬɜɨɪɭ ɢɡɚɡɢɜɚʁɭ ɨɲɬɟʄɟʃɟ ɝɪɚɮɬɚ ɢ ɧɚɜɨɞɟ ɞɚ ɫɟ ɨɜɢ ɟɮɟɤɬɢ 

ɭɦɚʃɭʁɭ ɩɪɢɦɟɧɨɦ ɩɭɮɟɪɨɜɚɧɢɯ ɫɥɚɧɢɯ ɪɚɫɬɜɨɪɚ. ɍ ɨɜɨɦ ɱɥɚɧɤɭ ɫɟ ɭɩɨɪɟђɭʁɭ ɭɡɨɪɰɢ 

ɫɚɮɧɟɫɤɟ ɜɟɧɟ ɫɤɥɚɞɢɲɬɟɧɢ ɭ 6 ɪɚɡɥɢɱɢɬɢɯ ɪɚɫɬɜɨɪɚ: 0.9% NaCl ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ, 

ɚɭɬɨɥɨɝɧɚ ɩɭɧɚ ɤɪɜ, ɪɚɫɬɜɨɪ ɍɧɢɜɟɪɡɢɬɟɬɚ ɢɡ ȼɢɫɤɨɧɫɢɧɚ, Celsior ɪɚɫɬɜɨɪ, Plasma-Lyte 

A ɪɚɫɬɜɨɪ ɢ ɝɥɭɬɚɬɢɨɧ-ɚɫɤɨɪɛɢɧɫɤɚ ɤɢɫɟɥɢɧɚ-Ʌ-ɚɪɝɢɧɢɧ (GALA™) ɪɚɫɬɜɨɪ (136). Ɉɩɟɬ ʁɟ 

ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ ɢɦɚɨ ɥɨɲ ɭɬɢɰɚʁ ɧɚ ɟɧɞɨɬɟɥ, ɩɭɮɟɪɨɜɚɧɢ ɪɚɫɬɜɨɪɢ ɫɭ ɭɦɚʃɢɥɢ ɬɚʁ 

ɟɮɟɤɚɬ ɞɨɤ ɫɭ ɛɚɥɚɧɫɢɪɚɧɢ ɩɭɮɟɪɨɜɚɧɢ ɪɚɫɬɜɨɪɢ ɨɞɪɠɚɜɚɥɢ ɮɢɡɢɨɥɨɲɤɟ ɮɭɧɤɰɢʁɟ 

ɟɧɞɨɬɟɥɚ.  

 

ɂɫɬɪɚɠɢɜɚʃɟ ɤɨʁɟ ɫɭ ɫɩɪɨɜɟɥɢ Viaro et al. ɮɨɤɭɫɢɪɚɥɨ ɫɟ ɧɚ ɜɟɥɢɤɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ 

ɩɪɢɩɪɟɦʂɟɧɟ ɡɚ ɚɨɪɬɨ-ɤɨɪɨɧɚɪɧɨ ɚɭɬɨɝɪɚɮɬɨɜɚʃɟ ɭ ɤɨɧɬɟɤɫɬɭ ɭɬɢɰɚʁɚ ɢɧɬɪɚɥɭɦɢɧɚɥɧɨ 

ɩɪɢɦɟʃɟɧɨɝ ɩɪɢɬɢɫɤɚ ɫɤɥɚɞɢɲɧɟ ɬɟɱɧɨɫɬɢ (ɭ ɨɜɨɦ ɫɥɭɱɚʁɭ, Ʉɪɟɛɫɨɜ ɪɚɫɬɜɨɪ). 

ɂɫɬɪɚɠɢɜɚʃɟ ʁɟ ɨɛɭɯɜɚɬɢɥɨ 20 ɩɚɰɢʁɟɧɚɬɚ, ɚ ɰɢʂ ʁɟ ɛɢɨ ɩɪɨɰɟɧɚ ɭɬɢɰɚʁɚ ɪɚɡɥɢɱɢɬɢɯ 

ɩɪɢɬɢɫɚɤɚ (ɤɨɧɬɪɨɥɚ, 100 mmHg, 200 mmHg ɢ 300 mmHg) ɬɨɤɨɦ 15 ɫɟɤɭɧɞɢ ɧɚ ɢɧɬɟɝɪɢɬɟɬ 

ɟɧɞɨɬɟɥɚ ɜɟɧɚ. ɉɪɨɰɟɧɚ ɭɬɢɰɚʁɚ ɩɪɢɬɢɫɤɚ ɫɤɥɚɞɢɲɧɟ ɬɟɱɧɨɫɬɢ ɧɚ ɢɧɬɟɝɪɢɬɟɬ ɟɧɞɨɬɟɥɚ 

ɢɡɜɪɲɟɧɚ ʁɟ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɢɦ ɨɛɟɥɟɠɚɜɚʃɟɦ ɭɡɨɪɚɤɚ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɧɚ ɚɧɬɢɝɟɧ 
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CD34. Ɋɟɡɭɥɬɚɬɢ ɢɫɬɪɚɠɢɜɚʃɚ ɩɨɤɚɡɚɥɢ ɫɭ ɞɚ ʁɟ ɭɬɢɰɚʁ ɩɪɢɬɢɫɤɚ ɧɚ ɞɟɧɭɞɚɰɢʁɭ ɟɧɞɨɬɟɥɚ 

ɬɭɧɢɤɚ ɢɧɬɢɦɚ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɩɪɢɦɟɬɚɧ ɜɟʄ ɩɪɢ ɩɪɢɬɢɫɤɭ ɨɞ 200mmHg, ɚ ɧɚʁɢɡɪɚɡɢɬɢʁɢ 

ɭɬɢɰɚʁ ʁɟ ɛɢɨ ɭ ɝɪɭɩɢ ɫ ɩɪɢɬɢɫɤɨɦ ɨɞ 300mmHg. ɍ ɫɟɦɢɤɜɚɧɬɢɬɚɬɢɜɧɨʁ ɚɧɚɥɢɡɢ, ɚɭɬɨɪɢ 

ɫɭ ɟɜɢɞɟɧɬɢɪɚɥɢ ɩɪɢɫɭɫɬɜɨ ɟɧɞɨɬɟɥɚ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɢ ɧɚ CD34, ɨɰɟʃɭʁɭʄɢ ɝɚ ɫɚ 4+ 

ɡɚ ɤɨɧɬɪɨɥɧɭ ɝɪɭɩɭ ɢ ɝɪɭɩɭ ɫ ɩɪɢɬɢɫɤɨɦ ɨɞ 100mmHg, ɫɚ 3+ ɭ ɝɪɭɩɢ ɫ ɩɪɢɬɢɫɤɨɦ ɨɞ 200 

mmHg, ɢ ɫɚɦɨ ɫɚ 1+ ɭ ɝɪɭɩɢ ɫ ɩɪɢɬɢɫɤɨɦ ɨɞ 300mmHg. Ɉɜɢ ɪɟɡɭɥɬɚɬɢ ɭɤɚɡɭʁɭ ɧɚ ɡɧɚɱɚʁɚɧ 

ɭɬɢɰɚʁ ɩɪɢɬɢɫɤɚ ɫɤɥɚɞɢɲɧɟ ɬɟɱɧɨɫɬɢ ɧɚ ɢɧɬɟɝɪɢɬɟɬ ɟɧɞɨɬɟɥɚ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɢ ɧɚ ɡɧɚɱɚʁ 

ɜɢɡɭɚɥɢɡɚɰɢʁɟ ɨɜɢɯ ɟɮɟɤɚɬɚ ɤɨɪɢɲʄɟʃɟɦ CD34 (137). ɉɨɫɬɨʁɢ ɩɨɬɪɟɛɚ ɡɚ ɫɩɟɰɢɮɢɱɧɢɦ 

ɪɚɫɬɜɨɪɨɦ ɡɚ ɫɤɥɚɞɢɲɬɟʃɟ ɚɭɬɨɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɧɟ ɛɢ ɥɢ ɫɟ ɨɦɨɝɭʄɢɥɨ ɨɩɬɢɦɚɥɧɨ 

ɨɤɪɭɠɟʃɟ ɡɚ ɚɭɬɨɜɟɧɫɤɢ ɝɪɚɮɬ ɭ ɜɪɟɦɟɧɭ ɩɪɟɞ ʃɟɝɨɜɭ ɬɪɚɧɡɢɰɢʁɭ ɭ ɚɭɪɬɟɪɢʁɫɤɭ 

ɰɢɪɤɭɥɚɰɢʁɭ. Ɋɟɡɭɥɬɚɬɢ ɤɨʁɟ ɫɭ ɩɨɫɬɢɝɥɢ ɤɨɦɟɪɰɢʁɚɥɧɢ GALA™ ɢɥɢ TiProtec™ ɪɚɫɬɜɨɪ 

ɩɨɤɚɡɭʁɭ ɩɨɬɟɧɰɢʁɚɥɚ ɚɥɢɢ ɞɚʂɟ ɧɢɫɭ ɨɩɲɬɟ ɩɪɢɯɜɚʄɟɧɢ ɭ ɤɥɢɧɢɱɤɨʁ ɩɪɚɤɫɢ. ɉɪɟ ɧɟɤɨɝ 

ɜɪɟɦɟɧɚ DuraGraft®, ɪɚɫɬɜɨɪ ɤɨʁɢ ʁɟ ɫɩɟɰɢɮɢɱɧɨ ɪɚɡɜɢʁɟɧ ɡɚ ɩɪɟɡɟɪɜɚɰɢʁɭ ɬɤɢɜɚ, ɭɜɟɞɟɧ 

ʁɟ ɧɚ ȿɜɪɨɩɫɤɨ ɬɪɠɢɲɬɟ. ɇɚɡɜɚɧ ʁɟ ɢɧɯɢɛɢɬɨɪɨɦ ɨɲɬɟʄɟʃɚ ɟɧɞɨɬɟɥɚ. Ɉɞɚɛɪɚɧɚ ɫɭ ɬɪɢ 

ɤʂɭɱɧɚ ɫɚɫɬɨʁɤɚ  ɡɛɨɝ ɫɜɨɝ ɩɪɟɬɩɨɫɬɚɜʂɟɧɨɝ ɩɨɡɢɬɢɜɧɨɝ ɟɮɟɤɬɚ ɧɚ ɮɭɧɤɰɢʁɭ ɟɧɞɨɬɟɥɧɢɯ 

ʄɟɥɢʁɚ (138). Ƚɥɭɬɚɬɢɨɧ, ʄɟɥɢʁɫɤɢ ɪɟɞɭɤɬɨɪ, ɩɨɜɟʄɚɜɚ ɬɪɚɧɫɩɨɪɬ Ʌ-ɚɪɝɢɧɢɧɚ ɭ 

ɟɧɞɨɬɟɥɧɢɦ ʄɟɥɢʁɚɦɚ ɢ ɦɨɠɟ ɞɨɜɟɫɬɢ ɞɨ ɫɬɢɦɭɥɚɰɢʁɟ eNOS ɚɤɬɢɜɧɨɫɬɢ. Ⱥɫɤɨɪɛɢɧɫɤɚ 

ɤɢɫɟɥɢɧɚ ʁɟ ɚɧɬɢɨɤɫɢɞɚɧɬ ɩɨɡɧɚɬ ɩɨ ɫɜɨʁɨʁ ɚɤɬɢɜɧɨɫɬɢ ɧɚɞ ɫɥɨɛɨɞɧɢɦ ɪɚɞɢɤɚɥɢɦɚ (ROS). 

Ʌ-ɚɪɝɢɧɢɧ ʁɟ ɩɨɡɧɚɬɢ ɫɭɩɫɬɪɚɬ ɡɚ eNOS ɢ ɩɨɤɚɡɚɨ ʁɟ ɫɩɨɫɨɛɧɨɫɬ ɫɦɚʃɟʃɚ ɢɧɬɟɪɚɤɰɢʁɟ 

ɢɡɦɟђɭ ɧɟɭɬɪɨɮɢɥɚ ɢ ʄɟɥɢʁɚ ɟɧɞɨɬɟɥɚ ɤɨɞ ɢɧɮɥɚɦɢɪɚɧɢɯ ɤɪɜɧɢɯ ɫɭɞɨɜɚ. ɉɨɬɪɟɛɚ ɡɚ 

ɧɨɜɢɦ ɪɚɫɬɜɨɪɨɦ ɡɚ ɫɤɥɚɞɢɲɬɟʃɟ ʁɟ ɟɜɢɞɟɧɬɧɚ, ɚɥɢ ɦɨɝɥɚ ɛɢ ɫɟ ɧɚʄɢ ɮɢɧɚɧɫɢʁɫɤɚ 

ɡɚɦɟɪɤɚ ɭ ɨɞɧɨɫɭ ɧɚ ɤɪɜɧɟ ɪɚɫɬɜɨɪɟ. Јɟɞɧɨɦ ɤɚɞɚ ɧɚɩɭɫɬɢ ɰɢɪɤɭɥɚɬɨɪɧɢ ɫɢɫɬɟɦ, ɤɪɜ ɤɚɨ 

ɞɚ ɢɡɝɭɛɢ ɫɜɨʁɚ ɩɪɨɬɟɤɬɢɜɧɚ ɞɟʁɫɬɜɚ (139). Ɂɛɨɝ ɩɚɞɚ pCO2 ex vivo ɩɨɫɬɨʁɢ ɭɛɪɡɚɧɢ ɝɭɛɢɬɚɤ 

CO2 ɭ ɤɪɜɢ ɲɬɨ ɜɨɞɢ ɞɨ ɩɨɪɚɫɬɚ pH ɞɨ 8.0. Ȼɚɡɧɢ pH ɭɬɢɱɟ ɧɚ ɟɧɞɨɬɟɥ ɢ ɮɭɧɤɰɢʁɭ 

ɝɥɚɬɤɨɦɢɲɢʄɧɨɝ ɫɥɨʁɚ ʄɟɥɢʁɚ ɡɛɨɝ ɝɭɛɢɬɤɚ ʁɨɧɫɤɨɝ ɛɚɥɚɧɫɚ (140). ɍɤɪɚɬɤɨ, ɩɨɬɪɟɛɚɧ ʁɟ 

ɧɨɜɢ ɪɚɫɬɜɨɪ ɡɚ ɫɤɥɚɞɢɲɬɟʃɟ ɚɭɬɨɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ, ɚɥɢ ɜɟʄɟ ɫɬɭɞɢʁɟ ɫɭ ɧɟɨɩɯɨɞɧɟ ɧɟ 

ɛɢ ɥɢ ɫɟ ɞɨɲɥɨ ɞɨ ɨɞɝɨɜɚɪɚʁɭʄɟ. ɉɨɫɬɨʁɢ ʁɚɫɧɚ ɜɟɡɚ ɢɡɦɟђɭ ɞɢʁɚɛɟɬɟɫɚ ɢ 

ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɢɯ ɨɛɨʂɟʃɚ ɤɨʁɚ ʁɟ ɭɫɬɚɧɨɜʂɟɧɚ ɩɪɟ ɜɢɲɟ ɞɟɫɟɬɢɧɚ ɝɨɞɢɧɚ. ɍɩɪɤɨɫ 

ɬɨɦɟ, ɦɟɯɚɧɢɡɦɢ ɤɨʁɢɦɚ ɞɢʁɚɛɟɬɟɫ ɞɨɩɪɢɧɨɫɢ ɮɨɪɦɢɪɚʃɭ ɩɥɚɤɨɜɚ ɨɫɬɚʁɭ ɧɟɞɨɜɨʂɧɨ 

ɢɫɩɢɬɚɧɢ. ɏɢɩɟɪɝɥɢɤɟɦɢʁɚ ɤɨʁɚ ɞɟɮɢɧɢɲɟ ɞɢʁɚɛɟɬɟɫ ɦɟɥɢɬɭɫ ɧɟɡɚɜɢɫɧɨ ɭɬɢɱɟ ɧɚ 

ɚɬɟɪɨɝɟɧɟɡɭ ɧɚ ɦɨɞɟɥɢɦɚ ɤɭɥɬɭɪɚ ʄɟɥɢʁɚ, ɠɢɜɨɬɢʃɫɤɢɦ ɦɨɞɟɥɢɦɚ, ɤɚɨ ɢ ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ. 

Ȼɢɨɥɨɝɢʁɚ ʄɟɥɢʁɚ ɟɧɞɨɬɟɥɚ ɢɝɪɚ ɰɟɧɬɪɚɥɧɭ ɭɥɨɝɭ ɭ ɮɨɪɦɢɪɚʃɭ ɚɬɟɪɨɫɤɥɟɪɨɬɫɤɢɯ ɩɥɚɤɨɜɚ 

ɡɛɨɝ ɫɜɨʁɟ ɭɥɨɝɟ  ɪɟɝɭɥɢɫɚʃɭ ɩɪɨɩɭɫɬʂɢɜɨɫɬɢ ʄɟɥɢʁɫɤɨɝ ɡɢɞɚ, ɢɧɮɥɚɦɚɰɢʁɟ ɢ ɬɪɨɦɛɨɡɟ 

(141,142). ɍ ɨɜɨɦ ɢɫɬɪɚɠɢɜɚʃɭ ɢɫɩɢɬɢɜɚɧ ʁɟ ɭɬɢɰɚʁ ɜɢɫɢɧɟ ɜɪɟɞɧɨɫɬɢ HbA1c ɤɨɞ 



120 
 

ɩɚɰɢʁɟɧɚɬɚ ɨɛɨɥɟɥɢɯ ɨɞ ɞɢʁɚɛɟɬɟɫɚ. ɇɢʁɟ ɧɚђɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɜɪɟɞɧɨɫɬɢ 

HbA1c ɤɨʁɚ ɤɨɪɟɥɢɪɚ ɫɚ ɫɬɟɩɟɧɨ ɨɱɭɜɚʃɚ ɢɧɬɟɝɪɢɬɟɬɚ ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ ɡɚ ɛɢɥɨ ɤɨʁɢ ɨɞ 

ɢɫɩɢɬɢɜɚɧɢɯ ɪɚɫɬɜɨɪɚ. Wilbring et al. (270) ɫɭ 2013. ɡɚɤʂɭɱɢɥɢ ɞɚ ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ 

ɜɢɲɟ ɧɟ ɬɪɟɛɚ ɞɚ ɛɭɞɟ ɩɪɟɩɨɪɭɱɟɧ ɤɚɨ ɪɚɫɬɜɨɪ ɡɚ ɫɤɥɚɞɢɲɬɟʃɟ. ɍ ɨɜɨɦ ɢɫɩɢɬɢɜɚʃɭ ɫɭ 

ɫɟɝɦɟɧɬɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ ɫɤɥɚɞɢɲɬɢɥɢ ɭ ɬɪɚʁɚʃɭ ɨɞ 30 ɦɢɧɭɬɚ ɧɚ ɫɨɛɧɨʁ ɬɟɦɩɟɪɚɬɭɪɢ ɢɥɢ 

ɭ ɯɟɩɚɪɢɧɢɬɢɪɚɧɨɦ ɮɢɡɢɨɥɨɲɤɨɦ ɢɥɢ ɭ ɯɟɩɚɪɢɧɢɡɢɪɚɧɨʁ ɩɭɧɨʁ ɚɭɬɨɥɨɝɧɨʁ ɤɪɜɢ 

ɩɚɰɢʁɟɧɬɚ. ɍɡɨɪɤɟ ɫɭ ɚɧɚɥɢɡɢɪɚɥɢ ɭɡ ɩɨɦɨʄ Mulvany ɦɢɨɝɪɚɮɚ. ɇɚɤɨɧ ɩɪɟɤɨɧɫɬɪɢɤɰɢʁɟ 

ɧɨɪɚɞɪɟɧɚɥɢɧɨɦ, ɨɞɧɨɫ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɢ ɪɟɥɚɤɫɚɰɢʁɟ ʁɟ ɢɫɩɢɬɚɧ ɭɡ ɩɨɦɨʄ ɧɚɬɪɢʁɭɦ 

ɧɢɬɪɨɩɪɭɫɢɞɚ ɧɟ ɛɢ ɥɢ ɫɟ ɢɫɩɢɬɚɨ ɤɚɩɢɚɰɢɬɟɬ ɟɧɞɨɬɟɥɚ ɧɚ ɝɥɚɬɤɨɦɢɲɢʄɧɭ 

ɜɚɡɨɪɟɥɚɤɫɚɰɢʁɭ. ɑɚɤ ʁɟ ɢ ɟɧɟɪɝɢʁɚ ɤɨʁɭ ɞɚʁɟ ɚɞɟɧɨɡɢɧɬɪɢɮɨɫɮɚɬ ɞɟɬɟɪɦɢɧɢɫɚɧɚ ɧɚ ɨɫɧɨɜɭ 

ɬɟɱɧɢɯ ɯɪɨɦɚɬɨɝɪɚɮɫɤɢɯ ɦɟɪɟʃɚ ɧɢɜɨɚ ɧɭɤɥɟɨɬɢɞɚ ɭ ɬɤɢɜɭ. ɇɚɤɨɧ ɢɧɤɭɛɚɰɢʁɟ ɢ 

ɪɟɰɟɩɬɨɪ ɡɚɜɢɫɧɢ ɢ ɪɟɰɟɩɬɨɪ- ɧɟɡɚɜɢɫɧɢ ɦɚɤɫɢɦɭɦ ɬɟɧɡɢʁɟ ɡɢɞɚ ʁɟ ɛɢɨ ɫɦɚʃɟɧ ɭ ɝɪɭɩɢ 

ɫɚ ɮɢɡɢɨɥɨɲɤɢɦ ɪɚɫɬɜɨɪɨɦ ɚ ɧɢɜɨ ɟɧɟɪɝɢʁɟ ʁɟ ɛɢɨ ɡɧɚɬɧɨ ɜɟʄɢ ɭ ɝɪɭɩɢ ɫɚ ɚɭɬɨɥɨɝɧɨɦ 

ɤɪɜɢ (143). ɋɜɚ ɬɪɢ ɢɫɩɢɬɢɜɚʃɚ ɩɨɤɚɡɚɥɚ ɫɭ ɩɨɡɢɬɢɜɚɧ ɭɬɢɰɚʁ ɚɭɬɨɥɨɝɧɟ ɩɭɧɟ ɤɪɜɢ ɢ 

ɧɟɝɚɬɢɜɚɧ ɭɬɢɰɚʁ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ ɧɚ ɟɧɞɨɬɟɥ, ɨɜɚɤɜɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ 

ɭ ɨɱɭɜɚʃɭ ɢɧɬɟɝɪɢɬɟɬɚ ɟɧɞɨɬɟɥɚ ɧɢʁɟ ɡɚɛɟɥɟɠɟɧɚ ɭ ɨɜɨɦ ɢɫɬɪɚɠɢɜɚʃɭ, ɢɚɤɨ ɫɟ ɭ 

ɧɚɜɟɞɟɧɨɦ ɢɫɬɪɚɠɢɜɚʃɭ ɧɟ ɩɨɦɢʃɟ ɞɢɫɬɟɧɡɢɨɧɢ ɩɪɢɬɢɫɚɤ ɬɨɤɨɦ ɯɢɪɭɪɲɤɟ ɩɪɟɩɚɪɚɰɢʁɟ 

ɫɚɮɟɧɫɤɨɝ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ. Chester et al. ɫɭ ɚɧɚɥɢɡɢɪɚɥɢ ɤɨɧɬɪɚɤɬɢɥɧɨɫɬ ɧɚ ɩɪɢɦɟɧɭ 

ɧɨɪɚɞɪɟɧɚɥɢɧɚ, 5-ɯɢɞɪɨɤɫɢɬɪɢɩɬɚɦɢɧɚ, ɞɨɩɚɦɢɧɚ, ɯɢɫɬɚɦɢɧɚ ɢ ɚɰɟɬɢɥɯɨɥɢɧɚ ɧɚ 210 

ɭɪɨɡɚɤɚ ɯɭɦɚɧɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ ɭɩɨɪɟђɭʁɭʄɢ ɩɪɟɡɟɪɜɚɰɢɨɧɟ ɪɚɫɬɜɨɪɟ ɚɭɬɨɥɨɝɧɟ ɩɭɧɟ ɤɪɜɢ 

(I), ɯɟɩɚɪɢɧɢɡɢɪɚɧɨɝ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ (II), 199-TC ɪɚɫɬɜɨɪ (III), St. Thomas 

ɤɚɪɞɢɨɩɥɟɝɢʁɫɤɢ ɪɚɫɬɜɨɪ (IV) ɢ Plasmalyte ɪɚɫɬɜɨɪ. ɋɜɢ ɪɚɫɬɜɨɪɢ ɫɭ ɬɟɫɬɢɪɚɧɢ ɧɚ ɫɨɛɧɨʁ 

ɬɟɦɩɟɪɚɬɭɪɢ ɭ ɬɪɚʁɚʃɭ ɨɞ ɫɚɬ ɜɪɟɦɟɧɚ ɭ ɩɨɝɥɟɞɭ ɬɟɧɡɢɨɧɢɯ ɤɨɧɬɪɚɤɬɢɥɧɢɯ ɫɢɥɚ. Ɉɞɝɨɜɨɪ 

ɧɚɤɨɧ ɫɤɥɚɞɢɲɬɟʃɚ ɭ ɪɚɫɬɜɨɪɭ ɤɚɪɞɢɨɩɥɟɝɢʁɟ ʁɟ ɛɢɨ ɡɧɚɬɧɨ ɜɟʄɢ ɧɟɝɨ ɭ ɨɫɬɚɥɢɦ ɝɪɭɩɚɦɚ, 

ɞɚɤɥɟ ɫɤɥɚɞɢɲɬɟʃɟ ɭ ɩɭɧɨʁ ɚɭɬɨɥɨɝɧɨʁ ɤɪɜɢ ɧɢɬɢ ɩɨɜɟʄɚɜɚ ɧɢɬɢ ɫɦɚʃɭʁɟ ɪɟɚɤɬɢɜɧɨɫɬ 

ɟɧɞɨɬɟɥɚ ɭ ɨɜɨɦ ɢɫɩɢɬɢɜɚʃɭ (133). Kurusz et al. ɫɭ ɫɟ ɛɚɜɢɥɢ ɫɥɢɱɧɢɦ ɢɫɬɪɚɠɢɜɚʃɟɦ. 

ɂɫɩɢɬɢɜɚɥɢ ɫɭ ɬɪɢ ɪɚɫɬɜɨɪɚ ɧɚ ɚɭɬɨɜɟɧɫɤɢɦ ɝɪɚɮɬɨɜɢɦɚ: ɚɭɬɨɥɨɝɧɚ ɯɟɩɚɪɢɧɢɡɢɪɚɧɚ ɰɟɥɚ 

ɤɪɜ, ɯɟɩɚɪɢɧɢɡɢɪɚɧɢ ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ ɢ ɤɚɪɞɢɨɩɥɟɝɢɱɧɢ ɪɚɫɬɜɨɪ (25 mЕq K/L, pH 

7.8, 300 mOsm). ɋɜɢ ɪɚɫɬɜɨɪɢ ɫɭ ɞɪɠɚɧɢ ɧɚ ɬɟɦɩɟɪɚɬɭɪɢ ɨɞ 10˚C, ɚ ɞɢɫɬɟɧɡɢɨɧɢ ɩɪɢɬɢɫɚɤ 

ɧɢʁɟ ɩɪɟɥɚɡɢɨ 200mmHg ɭ ɫɜɟ ɬɪɢ ɝɪɭɩɟ. Ⱦɢɫɬɟɧɡɢɨɧɢ ɩɪɢɬɢɫɚɤ ʁɟ ɨɩɟɬ ɛɢɨ ɧɚʁɜɚɠɧɢʁɢ 

ɮɚɤɬɨɪ ɥɨɲɟɝ ɢɫɯɨɞɚ. ȼɟɧɟ ɞɢɫɬɟɧɞɢɪɚɧɟ ɩɪɢɬɢɫɤɨɦ ɨɞ 200mmHg ɫɭ ɨɩɟɬ ɩɨɤɚɡɚɥɟ 

ɫɥɢɱɧɭ ɦɨɪɮɨɥɨɝɢʁɭ ɟɧɞɨɬɟɥɧɨɝ ɨɲɬɟʄɟʃɚ. Ʉɚɨ ɲɬɨ ʁɟ ɢ ɨɱɟɤɢɜɚɧɨ, ɜɟɧɟ ɞɢɫɬɟɧɞɢɪɚɧɟ 

ɛɟɡ ɤɨɧɬɪɨɥɟ ɩɪɢɬɢɫɤɚ ɩɨɤɚɡɚɥɟ ɫɭ ʁɨɲ ɜɟʄɢ ɫɬɟɩɟɧ ɨɲɬɟʄɟʃɚ ɢɧɬɢɦɟ ɭɡ ɞɟɫɬɪɭɤɰɢʁɭ 

ɜɟɥɢɤɢɯ ɩɨɜɪɲɢɧɚ ʄɟɥɢʁɚ ɛɟɡ ɨɛɡɢɪɚ ɧɚ ɤɨɪɢɲʄɟɧɢ ɦɟɞɢʁɭɦ (128). ɍɬɢɰɚʁ ɚɭɬɨɥɨɝɧɟ 
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ɯɟɩɚɪɢɧɢɡɢɪɚɧɟ ɰɟɥɟ ɤɪɜɢ ʁɟ ɢɫɬɩɢɬɢɜɚɨ Lawrie et al. ɚɧɚɥɢɡɢɪɚʁɭʄɢ ɢɫɟɱɤɟ ɚɭɬɨɜɟɧɫɤɢɯ 

ɝɪɚɮɬɨɜɚ 85 ɩɚɰɢʁɟɧɚɬɚ ɩɨɞɜɪɝɧɭɬɢɯ ɯɢɪɭɪɲɤɨʁ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɢ ɦɢɨɤɚɪɞɚ. ɂɫɩɢɬɚɧɨ 

ʁɟ ɭɤɭɩɧɨ 139 ɩɪɟɩɚɪɚɬɚ ɫɚɮɟɧɫɤɟ ɜɟɧɟ. Ƚɪɚɮɬɨɜɢ ɫɭ ɛɢɥɢ ɫɤɥɚɞɢɲɬɟɧɢ ɧɚ ɫɨɛɧɨʁ 

ɬɟɦɩɟɪɚɬɭɪɢ ɭ ʁɟɞɧɨɦ ɨɞ ɬɪɢ ɪɚɫɬɜɨɪɚ: ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ, ɰɟɥɚ ɯɟɩɚɪɢɧɢɡɢɪɚɧɚ ɤɪɜ ɢ 

plasmalyte ɪɚɫɬɜɨɪ. Ɇɟɪɟɧɢ ɫɭ ɭɬɢɰɚʁ ɩɪɨɦɟɧɟ ɬɟɦɩɟɪɚɬɭɪɟ (ɨɞ ɫɨɛɧɟ ɞɨ 2-4˚C) ɢ 

ɩɪɢɬɢɫɚɤɚ (ɞɨ 400mmHg) ɧɚ ɧɢɜɨ EDRF (Endothelium Dependent Relaxation Factor). Ɉɜɨ 

ɢɫɩɢɬɢɜɚʃɟ ʁɟ ʁɚɫɧɨ ɩɨɤɚɡɚɥɨ ɞɚ ʁɟ ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ ɢɧɮɟɪɢɨɪɚɧ ɭ ɨɞɧɨɫɭ ɧɚ ɩɭɧɭ 

ɚɭɬɨɥɨɝɧɭ ɤɪɜ ɢ Plasmalyte ɪɚɫɬɜɨɪ ɭ ɩɨɝɥɟɞɭ ɤɚɩɚɰɢɬɟɬɚ ɥɭɱɟʃɚ EDRF, ɲɬɨ ɡɧɚɱɢ ɞɚ ʁɟ 

ɤɚɩɚɰɢɬɟɬ ɟɧɞɨɬɟɥɚ ɞɚ ɫɟ ɪɟɥɚɤɫɢɪɚ ɨɡɛɢʂɧɨ ɧɚɪɭɲɟɧ. ȼɢɫɨɤ ɩɪɢɬɢɫɚɤ ɢ ɧɢɫɤɚ 

ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɫɬɜɨɪɚ ɡɚ ɫɤɥɚɞɢɲɬɟʃɟ ɫɭ ɫɟ ɩɨɤɚɡɚɥɢ ɤɚɨ ɧɟɝɚɬɢɜɧɢ ɮɚɤɬɨɪɢ (119).  

ɂɫɬɪɚɠɢɜɚʃɟ ɤɨʁɟ ɫɭ ɫɩɪɨɜɟɥɢ Tsui et al. ɨɛɪɚђɭʁɟ ɩɪɨɛɥɟɦ ɨɤɥɭɡɢʁɟ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ 

ɩɨɫɥɟ ɨɩɟɪɚɰɢʁɟ ɛɚʁɩɚɫɚ ɤɨɪɨɧɚɪɧɢɯ ɚɪɬɟɪɢʁɚ. Ɋɟɡɭɥɬɚɬɢ ɢɯɨɜɨɝ ɢɫɬɪɚɠɢɜɚʃɚ ɩɨɤɚɡɭʁɭ 

ɬɟɧɞɟɧɰɢʁɭ ɨɤɥɭɡɢʁɟ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɬɨɤɨɦ ɩɪɜɟ ɝɨɞɢɧɟ ɩɨɫɥɟ ɨɩɟɪɚɰɢʁɟ, ɤɨʁɚ ɦɨɠɟ 

ɢɡɧɨɫɢɬɢ ɢ ɞɨ 30%. ɍ ɤɨɧɬɟɤɫɬɭ ɤɨɧɜɟɧɰɢɨɧɚɥɧɟ ɯɢɪɭɪɝɢʁɟ, ɢɫɬɪɚɠɢɜɚɱɢ ɫɭ ɭɨɱɢɥɢ 

ɡɧɚɱɚʁɧɨ ɨɲɬɟʄɟʃɟ ɡɢɞɚ ɫɚɮɟɧɫɤɟ ɜɟɧɟ ɬɨɤɨɦ ɜɟɧɨɬɨɦɢʁɟ. ɐɟɧɬɪɚɥɧɢ ɮɨɤɭɫ ɢɫɬɪɚɠɢɜɚʃɚ 

ɛɢɨ ʁɟ ɧɚ ɤɜɚɧɬɢɮɢɤɚɰɢʁɢ ɢɧɬɟɝɪɢɬɟɬɚ ɟɧɞɨɬɟɥɚ, ɚ ɨɰɟɧɚ ʁɟ ɢɡɜɪɲɟɧɚ ɧɚ ɨɫɧɨɜɭ 

ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɟ ɞɟɬɟɤɰɢʁɟ ɚɡɨɬ ɨɤɫɢɞ ɫɢɧɬɚɡɟ (NOS) ɭ ɪɚɡɥɢɱɢɬɢɦ ɝɪɭɩɚɦɚ 

ɝɪɚɮɬɨɜɚ. ɂɫɬɪɚɠɢɜɚɱɢ ɫɭ ɩɨɫɜɟɬɢɥɢ ɩɨɫɟɛɧɭ ɩɚɠʃɭ ɝɪɭɩɚɦɚ ɝɪɚɮɬɨɜɚ ɤɨʁɢ ɫɭ 

ɩɪɟɬɩɪɟɥɢ ɜɟɧɨɬɨɦɢʁɭ no-touch ɬɟɯɧɢɤɨɦ ɢ ɝɪɭɩɢ ɤɨʁɚ ʁɟ ɤɨɪɢɫɬɢɥɚ ɤɨɧɜɟɧɰɢɨɧɚɥɧɭ 

ɦɟɬɨɞɭ. Ɋɟɡɭɥɬɚɬɢ ɫɭ ɩɨɤɚɡɚɥɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɭɦɚʃɟʃɟ ɩɪɢɫɭɫɬɜɚ ɟɧɞɨɬɟɥɚ ɭ 

ɝɪɭɩɢ ɫɚ ɤɨɧɜɟɧɰɢɨɧɚɥɧɨɦ ɦɟɬɨɞɨɦ, ɝɞɟ ʁɟ ɢɡɦɟɪɟɧɨ ɫɚɦɨ 52%, ɭɫɩɪɚɜʂɟɧɨ ɧɚ 72% ɭ 

ɝɪɭɩɢ no-touch ɝɪɚɮɬɨɜɚ. Ɉɜɚʁ ɧɚɥɚɡ ɭɤɚɡɭʁɟ ɧɚ ɩɨɬɟɧɰɢʁɚɥɧɭ ɩɪɟɞɧɨɫɬ no-touch ɬɟɯɧɢɤɟ 

ɭ ɨɞɪɠɚɜɚʃɭ ɢɧɬɟɝɪɢɬɟɬɚ ɟɧɞɨɬɟɥɚ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɢ ɦɨɠɟ ɞɨɩɪɢɧɟɬɢ ɫɦɚʃɟʃɭ ɪɢɡɢɤɚ 

ɨɞ ɨɤɥɭɡɢʁɟ ɭ ɩɨɫɥɟɨɩɟɪɚɬɢɜɧɨɦ ɩɟɪɢɨɞɭ.   

ɍ ɢɫɬɪɚɠɢɜɚʃɭ Unal et al ɩɪɟɞɫɬɚɜʂɟɧ ʁɟ ɧɨɜɢ ɩɪɢɫɬɭɩ ɤɨʁɢ ɭɤʂɭɱɭʁɟ ɤɨɪɢɲʄɟʃɟ 

ɥɢɞɨɤɚɢɧɚ ɤɚɨ ɩɪɟɡɟɪɜɚɰɢɨɧɨɝ ɚɝɟɧɫɚ ɭ ɯɢɪɭɪɝɢʁɢ ɫɚɮɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ. ɂɫɩɢɬɢɜɚɧɨ ʁɟ 11 

ɩɚɰɢʁɟɧɚɬɚ ɤɨɞ ɤɨʁɢɯ ɫɭ ɫɚɮɟɧɫɤɢ ɝɪɚɮɬɨɜɢ ɛɢɥɢ ɩɨɞɟʂɟɧɢ ɭ ɬɪɢ ɫɟɝɦɟɧɬɚ, ɚ ɡɚɬɢɦ 

ɫɟɝɦɟɧɬɢɪɚɧɢ ɭ ɬɪɢ ɝɪɭɩɟ: ɤɨɧɬɪɨɥɧɚ ɝɪɭɩɚ (C), ɝɪɭɩɚ ɫɚ ɤɨɪɢɲʄɟʃɟɦ ɮɢɡɢɨɥɨɲɤɨɝ 

ɪɚɫɬɜɨɪɚ (PS - physiological solution) ɢ ɝɪɭɩɚ ɫɚ ɤɨɪɢɲʄɟʃɟɦ ɥɢɞɨɤɚɢɧɚ (L). Ɇɟɪɟɧɢ ɫɭ 

ɧɢɜɨɢ ɚɡɨɬ ɨɤɫɢɞ ɫɢɧɬɚɡɟ (NOS), ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɟ (SOD) ɢ ɬɢɨɛɚɪɛɢɬɭɪɚɬɧɟ 

ɤɢɫɟɥɢɧɟ, ɚ ɯɢɫɬɨɥɨɲɤɨ ɢɫɩɢɬɢɜɚʃɟ ʁɟ ɫprovedɟɧɨ ɧɚ ɝɪɭɩɚɦɚ L ɢ C, ɞɨɤ ʁɟ ɯɢɫɬɨɥɨɲɤɢ 

ɫɤɨɪ ɝɪɭɩɟ PS ɛɢɨ ɧɚ ɡɧɚɱɚʁɧɨ ɜɢɲɟɦ ɧɢɜɨɭ. Ɋɟɡɭɥɬɚɬɢ ɫɭ ɩɨɤɚɡɚɥɢ ɫɥɢɱɧɚ ɯɢɫɬɨɥɨɲɤɚ 

ɢɫɩɢɬɢɜɚʃɚ ɡɚ L ɢ C ɝɪɭɩɭ, ɞɨɤ ʁɟ ɯɢɫɬɨɥɨɲɤɢ ɫɤɨɪ ɭ ɝɪɭɩɢ PS ɛɢɨ ɜɢɲɢ. ɇɢɜɨɢ NOS ɢ 
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NO ɫɭ ɛɢɥɢ ɜɢɲɢ ɭ L ɢ PS ɝɪɭɩɚɦɚ ɭ ɨɞɧɨɫɭ ɧɚ ɤɨɧɬɪɨɥɧɭ ɝɪɭɩɭ. Ⱥɤɬɢɜɧɨɫɬ SOD ʁɟ ɛɢɥɚ 

ɜɢɲɚ ɭ L ɝɪɭɩɢ ɭ ɨɞɧɨɫɭ ɧɚ PS ɝɪɭɩɭ, ɚ ɧɚʁɧɢɠɚ ɭ ɤɨɧɬɪɨɥɧɨʁ ɝɪɭɩɢ. Ⱥɭɬɨɪɢ ɫɭ ɡɚɤʂɭɱɢɥɢ 

ɞɚ ɫɟ ɨɲɬɟʄɟʃɟ ɧɚɫɬɚʁɟ ɩɪɢɦɚɪɧɨ ɡɚ ɜɪɟɦɟ ɨɩɟɪɚɰɢʁɟ, ɤɚɨ ɪɟɡɭɥɬɚɬ ɬɪɚɭɦɚɬɫɤɨɝ ɨɩɯɨђɟʃɚ 

ɩɪɟɦɚ ɝɪɚɮɬɭ. Ⱦɨɞɚɬɧɚ ɨɲɬɟʄɟʃɚ ɦɨɝɭ ɧɚɫɬɚɬɢ ɭɡɪɨɤɨɦ ɢɫɯɟɦɢʁɫɤɨ-ɪɟɩɟɪɮɭɡɢɨɧɟ 

ɩɨɜɪɟɞɟ ɬɨɤɨɦ ɫɤɥɚɞɢɲɬɟʃɚ ɝɪɚɮɬɚ ɭ ɦɟɞɢʁɭɦɭ. Ⱦɨɞɚɜɚʃɟ ɥɢɞɨɤɚɢɧɚ ɭ ɩɪɟɡɟɪɜɚɰɢɨɧɢ 

ɪɚɫɬɜɨɪ ɦɨɠɟ ɡɚɲɬɢɬɢɬɢ ɫɚɮɟɧɫɤɢ ɝɪɚɮɬ ɨɞ ɤɚɫɧɢʁɢɯ ɩɨɜɪɟɞɚ, ɦɟђɭɬɢɦ, ɨɛɡɢɪ ɧɚ ɛɪɨʁ 

ɩɚɰɢʁɟɧɚɬɚ ʁɟ ɛɢɨ ɧɟɞɨɜɨʂɚɧ ɢ ɞɨ ɫɚɞɚ ɧɟɦɚ ɫɥɢɱɧɢɯ ɢɫɬɪɚɠɢɜɚʃɚ. Ⱥɭɬɨɪɢ ɬɚɤɨђɟ 

ɡɚɤʂɭɱɭʁɭ ɞɚ ɜɢɫɨɤɢ ɞɢɫɬɟɧɡɢɨɧɢ ɩɪɢɬɢɫɰɢ ɩɪɟɜɚɡɢɥɚɡɟ ɛɟɧɟɮɢɬɟ ɚɭɬɨɥɨɝɧɟ ɤɪɜɢ ɢɥɢ 

ɫɩɟɰɢɮɢɱɧɨɝ ɪɚɫɬɜɨɪɚ ɭ ɨɞɧɨɫɭ ɧɚ ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ, ɩɨɫɟɛɧɨ ɧɚ ɫɨɛɧɨʁ ɬɟɦɩɟɪɚɬɭɪɢ 

ɢɥɢ ɬɨɩɥɢʁɢɦ ɭɫɥɨɜɢɦɚ.(144). ɍɬɢɰɚʁ ɚɭɬɨɥɨɝɧɟ ɯɟɩɚɪɢɧɢɡɢɪɚɧɟ ɰɟɥɟ ɤɪɜɢ ʁɟ ɢɫɬɩɢɬɢɜɚɨ 

Lawrie et al. ɚɧɚɥɢɡɢɪɚʁɭʄɢ ɢɫɟɱɤɟ ɚɭɬɨɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ 85 ɩɚɰɢʁɟɧɚɬɚ ɩɨɞɜɪɝɧɭɬɢɯ 

ɯɢɪɭɪɲɤɨʁ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɢ ɦɢɨɤɚɪɞɚ. ɂɫɩɢɬɚɧɨ ʁɟ ɭɤɭɩɧɨ 139 ɩɪɟɩɚɪɚɬɚ ɫɚɮɟɧɫɤɟ 

ɜɟɧɟ. Ƚɪɚɮɬɨɜɢ ɫɭ ɛɢɥɢ ɫɤɥɚɞɢɲɬɟɧɢ ɧɚ ɫɨɛɧɨʁ ɬɟɦɩɟɪɚɬɭɪɢ ɭ ʁɟɞɧɨɦ ɨɞ ɬɪɢ ɪɚɫɬɜɨɪɚ: 

ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ, ɰɟɥɚ ɯɟɩɚɪɢɧɢɡɢɪɚɧɚ ɤɪɜ ɢ ɩɥɚɡɦɚɥyɬɟ ɪɚɫɬɜɨɪ. Ɇɟɪɟɧɢ ɫɭ ɭɬɢɰɚʁ 

ɩɪɨɦɟɧɟ ɬɟɦɩɟɪɚɬɭɪɟ (ɨɞ ɫɨɛɧɟ ɞɨ 2-4˚C) ɢ ɩɪɢɬɢɫɚɤɚ (ɞɨ 400 mmHg) ɧɚ ɧɢɜɨ EDRF 

(Endothelium Dependent Relaxation Factor). Ɉɜɨ ɢɫɩɢɬɢɜɚʃɟ ʁɟ ʁɚɫɧɨ ɩɨɤɚɡɚɥɨ ɞɚ ʁɟ 

ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ ɢɧɮɟɪɢɨɪɚɧ ɭ ɨɞɧɨɫɭ ɧɚ ɩɭɧɭ ɚɭɬɨɥɨɝɧɭ ɤɪɜ ɢ plazmalyte ɪɚɫɬɜɨɪ ɭ 

ɩɨɝɥɟɞɭ ɤɚɩɚɰɢɬɟɬɚ ɥɭɱɟʃɚ EDRF, ɲɬɨ ɡɧɚɱɢ ɞɚ ʁɟ ɤɚɩɚɰɢɬɟɬ ɟɧɞɨɬɟɥɚ ɞɚ ɫɟ ɪɟɥɚɤɫɢɪɚ 

ɨɡɛɢʂɧɨ ɧɚɪɭɲɟɧ. ȼɢɫɨɤ ɩɪɢɬɢɫɚɤ ɢ ɧɢɫɤɚ ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɫɬɜɨɪɚ ɡɚ ɫɤɥɚɞɢɲɬɟʃɟ ɫɭ ɫɟ 

ɩɨɤɚɡɚɥɢ ɤɚɨ ɧɟɝɚɬɢɜɧɢ ɮɚɤɬɨɪɢ (119). Zerkowski et al. (145) ɫɭ ɢɫɩɢɬɢɜɚɥɢ ɭɬɢɰɚʁ 

ɪɚɫɬɜɨɪɚ ɧɚ ɚɭɬɨɜɟɧɫɤɟ ɝɪɚɮɬɨɜɟ 1993 ɝɨɞɢɧɟ ɧɚ 30 ɩɚɰɢʁɟɧɚɬɚ ɤɨʁɢ ɫɭ ɛɢɥɢ ɩɨɞɜɪɝɧɭɬɢ 

ɯɢɪɭɪɲɤɨʁ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɢ ɦɢɨɤɚɪɞɚ. Ʉɨɪɢɲʄɟɧɢ ɫɭ ɩɭɧɚ ɯɟɩɚɪɢɧɢɡɢɪɚɧɚ ɤɪɜ, 

Bretschneider-ɨɜ ɪɚɫɬɜɨɪ (ɏɌɄ), ɪɚɫɬɜɨɪ ɯɭɦɚɧɢɯ ɚɥɛɭɦɢɧɚ ɢ Ɋɢɧɝɟɪ-ɨɜ ɪɚɫɬɜɨɪ. ɍɡɨɪɰɢ 

ɫɭ ɭɩɨɪɟђɢɜɚɧɢ ɫɚ ɤɨɧɬɪɨɥɧɨɦ ɝɪɭɩɨɦ, ɬʁ. ɭɡɨɪɤɨɦ ɫɚɮɟɧɫɤɟ ɜɟɧɟ ɨɞ ɫɜɚɤɨɝ ɩɚɰɢʁɟɧɬɚ 

ɩɨʁɟɞɢɧɚɱɧɨ ɤɨʁɚ ʁɟ ɫɤɥɚɞɢɲɬɟɧɚ ɭ ɤɪɜɢ ɩɚɰɢʁɟɧɬɚ. ɍɡɨɪɰɢ ɫɤɥɚɞɢɲɬɟɧɢ ɭ 

ɯɟɩɚɪɢɧɢɡɢɪɚɧɨʁ ɩɭɧɨʁ ɤɪɜɢ ɩɨɤɚɡɚɥɢ ɫɭ ɫɥɢɱɧɟ ɦɚɤɫɢɦɚɥɧɟ ɤɨɧɬɪɚɤɰɢʁɟ ɧɚ ɩɪɢɦɟɧɭ 

ɧɨɪɚɞɪɟɧɚɥɢɧɚ ɤɚɨ ɭ ɤɨɧɬɪɨɥɧɨʁ ɝɪɭɩɢ. Ɋɟɥɚɤɫɚɰɢʁɚ ɧɚ ɩɪɢɦɟɧɭ ɚɰɟɬɢɥɯɨɥɢɧɚ ʁɟ ɧɚђɟɧɚ 

ɤɨɞ 72.4% ɭɡɨɪɚɤɚ ɢɡ ɝɪɭɩɟ ɫɚ ɩɭɧɨɦ ɤɪɜɢ, 44% ɢɡ ɏɌɄ ɝɪɭɩɟ, ʁɟɞɧɨɦ ɭɡɨɪɤɭ ɭ ɝɪɭɩɢ ɫɚ 

ɮɢɡɢɨɥɨɲɤɢɦ ɪɚɫɬɜɨɪɨɦ ɢ ɧɢʁɟɞɚɧ ɭ ɝɪɭɩɢ ɫɚ ɪɚɫɬɜɨɪɨɦ ɯɭɦɚɧɢɯ ɚɥɛɭɦɢɧɚ, ɩɪɢɦɟʄɟɧɟ 

ɫɭ ɩɚɪɚɞɨɤɫɚɥɧɟ ɤɨɧɬɪɚɤɰɢʁɟ ɧɚ ɚɰɟɬɢɥɯɨɥɢɧ. Ⱥɭɬɨɪɢ ɫɭ ɡɚɤʂɭɱɢɥɢ ɞɚ  ʁɟ ɩɭɧɚ ɤɪɜ ɡɧɚɬɧɨ 

ɛɨʂɚ ɭ ɨɱɭɜɚʃɭ ɧɟɬɚɤɧɭɬɨɝ ɟɧɞɨɬɟɥɚ ɨɞ ɨɫɬɚɥɢɯ ɪɚɫɬɜɨɪɚ, ɲɬɨ ɫɟ ɭ ɨɜɨɦ ɢɫɩɢɬɢɜɚʃɭ 

ɧɢʁɟ ɩɨɤɚɡɚɥɨ. Ɍɪɟɛɚ ɧɚɝɥɚɫɢɬɢ ɞɚ ʁɟ ɩɪɨɰɟɧɚɬ ɨɱɭɜɚʃɚ ɢɧɬɟɝɪɢɬɟɬɚ ɟɧɞɨɬɟɥɚ ɧɟɲɬɨ 

ɦɚʃɢ ɤɨɞ ɢɫɟɱɚɤɚ ɤɨɞ ɤɨʁɢɯ ʁɟ ɤɨɪɢɲʄɟɧɚ ɚɭɬɨɥɨɝɧɚ ɯɟɩɚɪɢɧɢɡɢɪɚɧɚ ɤɪɜ ɭ ɨɞɧɨɫɭ ɧɚ 

ɢɫɟɱɤɟ ɩɨɬɨɩʂɟɧɟ ɭ ɪɚɫɬɜɨɪ ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ, ɢɚɤɨ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ 
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ɧɟ ɩɨɫɬɨʁɢ, ɦɚɞɚ ʁɟ ɚɦɩɥɢɬɭɞɚ ɢɡɦɟђɭ ɦɢɧɢɦɚɥɧɟ ɢ ɦɚɤɫɢɦɚɥɧɟ ɜɪɟɞɧɨɫɬɢ ɦɚʃɚ ɤɨɞ 

ɢɫɟɱɚɤɚ ɤɨʁɢ ɫɭ ɛɢɥɢ ɩɨɬɨɩʂɟɧɢ ɭ ɪɚɫɬɜɨɪɭ ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ ɧɟɝɨɥɢ ɤɨɞ ɭɡɨɪɚɤɚ 

ɢɡɥɨɠɟɧɢɦ ɯɟɩɚɪɢɧɢɡɢɪɚɧɨɦ ɮɢɡɢɨɥɨɲɤɨɦ ɪɚɫɬɜɨɪɭ ɢ ɯɟɩɚɪɢɧɢɡɢɪɚɧɨʁ ɚɭɬɨɥɨɝɧɨʁ 

ɩɭɧɨʁ ɤɪɜɢ ɩɚ ɫɟ ɦɨɠɟ ɡɚɤʂɭɱɢɬɢ ɞɚ ʁɟ ɫɩɟɰɢɮɢɱɧɨɫɬ ɨɜɨɝ ɪɚɫɬɜɨɪɚ ɜɟʄɚ ɨɞ 

ɯɟɩɚɪɢɧɢɡɢɪɚɧɨɝ ɮɢɡɢɨɥɨɱɤɨɝ ɪɚɫɬɜɨɪɚ ɢ ɯɟɩɚɪɢɧɢɡɢɪɚɧɟ ɩɭɧɟ ɚɭɬɨɥɨɝɧɟ ɤɪɜɢ. Јɨɲ 

ʁɟɞɧɚ ɩɨɡɢɬɢɜɧɚ ɫɬɪɚɧɚ ɨɜɨɝ ɪɚɫɬɜɨɪɚ ʁɟɫɬɟ ɱɢʃɟɧɢɰɚ ɞɚ ɧɟ ɡɚɯɬɟɜɚ ɩɪɢɦɟɧɭ ɯɟɩɚɪɢɧɚ 

ɤɚɨ ɞɨɞɚɬɧɨɝ ɫɚɫɬɨʁɤɚ ʁɟɪ ɫɟ ɩɪɟɬɩɨɫɬɚɜʂɚ ɞɚ ɧɟɮɪɚɤɰɢɨɧɢɫɚɧɢ ɯɟɩɚɪɢɧ ɢɦɚ ɧɟɝɚɬɢɜɧɨ 

ɞɟʁɫɬɜɨ ɧɚ ɟɧɞɨɬɟɥɧɢ ɝɥɢɤɨɤɚɥɢɤɫ ɢ ɡɛɨɝ ɬɨɝɚ ɞɨɩɪɢɧɨɫɢ ɞɟɧɭɞɚɰɢʁɢ ɟɧɞɨɬɟɥɚ (146).

 Ɉɛɡɢɪɨɦ ɞɚ ɫɟ ɩɪɢɦɟɧɚ ɪɚɫɬɜɨɪɚ ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ ɭ ɫɜɪɯɭ ɫɤɥɚɞɢɲɬɟʃɚ 

ɫɚɮɟɧɫɤɨɝ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɧɟ ɩɨɦɢʃɟ ɭ ɥɢɬɟɪɚɬɭɪɢ (PubMed, Scopus, Web of Science, 

ScienceDirect ɩɪɟɬɪɚɝɚ), ɪɟɡɭɥɬɚɬɢ ɨɜɨɝ ɢɫɬɪɚɠɢɜɚʃɚ ɫɟ ɧɟ ɦɨɝɭ ɩɨɪɟɞɢɬɢ ɫɚ 

ɢɫɬɪɚɠɢɜɚʃɢɦɚ ɤɨʁɚ ɤɨɪɢɫɬɟ ɢɫɬɨɜɟɬɧɢ ɪɚɫɬɜɨɪ ɜɟʄ ɟɜɟɧɬɭɚɥɧɨ ɫɚ ɨɧɢɦɚ ɤɨʁɚ ɤɨɪɢɫɬɟ 

ɤɨɦɟɪɰɢʁɚɥɧɟ ɪɚɫɬɜɨɪɢɦɚ ɤɨʁɢ ɫɚɞɪɠɟ ɩɪɨɬɟɢɧɟ ɩɥɚɡɦɟ ɢɥɢ ɪɚɫɬɜɨɪɟ ɯɭɦɚɧɢɯ ɚɥɛɭɦɢɧɚ, 

ɩɪɢ ɬɨɦ ɬɪɟɛɚ ɧɚɩɨɦɟɧɭɬɢ ɞɚ ɧɢʁɟɞɚɧ ɨɞ ɬɢɯ ɪɚɫɬɜɨɪɚ ɧɟɦɚ ɤɨɧɫɬɢɬɭɟɧɬɟ ɤɨʁɢ ɫɟ ɧɚɥɚɡɟ 

ɭ ɮɢɡɢɨɥɨɲɤɢɦ ɪɟɥɚɰɢʁɚɦɚ ɤɚɨ ɪɚɫɬɜɨɪ ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ. ɋɜɟɠɚ ɡɚɦɪɡɧɭɬɚ 

ɩɥɚɡɦɚ (ɋɁɉ) ɢɦɚ ɭ ɫɟɛɢ ɮɢɡɢɨɥɨɲɤɢ ɫɪɚɡɦɟɪɚɧ ɫɚɞɪɠɚʁ ɮɚɤɬɨɪɚ ɤɨɚɝɭɥɚɰɢʁɟ, 

ɮɢɛɪɢɧɨɝɟɧɚ (400-900mg/ʁɟɞɢɧɢɰɢ), ɩɪɨɬɟɢɧɟ ɩɥɚɡɦɟ (60-80mg/L ɨɞ ɤɨʁɢɯ ɫɭ 50-60% 

ɚɥɛɭɦɢɧ, 40% ɝɥɨɛɭɥɢɧɢ ɨɞ ɤɨʁɢɯ 10-20% ɢɦɭɧɨɝɥɨɛɭɥɢɧ G, IgG), ɟɥɟɤɬɪɨɥɢɬɢ, 

ɮɢɡɢɨɥɨɲɤɢ ɚɧɬɢɤɨɚɝɭɥɚɧɬɢ (ɩɪɨɬɟɢɧ ɋ, ɚɧɬɢɬɪɨɦɛɢɧ ɢ ɢɧɯɢɛɢɬɨɪ ɬɤɢɜɧɨɝ ɩɭɬɚ 

ɤɨɚɝɭɥɚɰɢʁɟ) (147). Dumanski et al. ɫɭ ɚɧɚɥɢɡɢɪɚɥɢ ɟɤɫɩɪɟɫɢʁɭ ɚɞɯɟɡɢɨɧɢɯ ɦɨɥɟɤɭɥɚ ɢ 

ʃɢɯɨɜɭ ɤɨɪɟɥɚɰɢʁɭ ɫɚ ɬɢɩɨɦ ɦɟɞɢʁɭɦɚ ɤɨɪɢɲʄɟɧɢɦ ɩɪɢɥɢɤɨɦ ɩɪɟɩɚɪɚɰɢʁɟ ɫɚɮɟɧɫɤɟ 

ɜɟɧɟ. Ʉɚɨ ɞɨɞɚɬɚɤ ɫɭ ɢɫɩɢɬɢɜɚɥɢ ɢ ɭɬɢɰɚʁ ɞɢɫɬɟɧɡɢɨɧɨɝ ɩɪɢɬɢɫɤɚ. ɇɚɤɨɧ ɢɫɩɢɪɚʃɚ 

ɤɨɧɞɭɢɬɚ ɯɟɩɚɪɢɧɢɡɢɪɚɧɨɦ ɤɪɜʂɭ ɢɥɢ ɮɢɡɢɨɥɨɲɤɢɦ ɪɚɫɬɜɨɪɨɦ ɞɨɥɚɡɢɥɨ ʁɟ ɞɨ ɫɥɢɱɧɨɝ 

ɫɬɟɩɟɧɚ ɨɲɬɟʄɟʃɚ ɧɚ ɟɧɞɨɬɟɥɭ, ɟɤɫɩɪɟɫɢʁɚ CD31 ɢ ɩɨɜɟɡɚɧɢɯ ɦɚɪɤɟɪɚ ɦɨɥɟɤɭɥɚ ʄɟɥɢʁɫɤɟ 

ɚɞɯɟɡɢʁɟ, ɩɨɫɟɛɧɨ ɜɚɫɤɭɥɚɪɧɢ ɚɞɯɟɡɢɨɧɢ ɦɨɥɟɤɭɥ 1 (VCAM1), ɢɧɬɟɪɰɟɥɭɥɚɪɧɢ ɚɞɯɟɡɢɨɧɢ 

ɦɨɥɟɤɭɥ 1 (ICAM1) ɢ ɉ ɫɟɥɟɤɬɢɧ. ȿɤɫɩɪɟɫɢʁɚ ɚɞɯɟɡɢɨɧɢɯ ɦɨɥɟɤɭɥɚ ʁɟ ɛɢɥɚ ɜɢɲɚ ɤɨɞ 

ɜɟɧɫɤɢɯ ɫɟɝɦɟɧɚɬɚ ɢɡɥɨɠɟɧɢɯ ɜɢɫɨɤɨɦ ɩɪɢɬɢɫɤɭ. Ɉɲɬɟʄɟʃɚ ɩɨɜɪɲɢɧɟ ɟɧɞɨɬɟɥɚ 

ɨɡɧɚɱɟɧɚ CD31 ɩɨɡɢɬɢɜɧɢɦ ɛɨʁɟʃɟɦ ɛɢɥɚ ʁɟ ʁɟɞɧɚɤɚ ɩɪɢ ɤɨɪɢɲʄɟʃɭ ɚɭɬɨɥɨɝɧɟ ɰɟɥɟ ɤɪɜɢ 

ɢ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ ɩɚ ʁɟ ɝɪɭɩɚ ɡɚɤʂɭɱɢɥɚ ɞɚ ʁɟ ɨɲɬɟʄɟʃɟ ɧɚɫɬɚɥɨ ɧɟɡɚɜɢɫɧɨ ɨɞ 

ɪɚɫɬɜɨɪɚ ɢ ɞɚ ʁɟ ɞɢɪɟɤɬɧɢ ɩɪɨɢɡɜɨɞ ɞɢɫɬɟɧɡɢɨɧɨɝ ɩɪɢɬɢɫɤɚ. Ɇɟђɭɬɢɦ, ɫɜɢ ɫɟɝɦɟɧɬɢ ɜɟɧɚ 

ɫɭ ɢɧɢɰɢʁɚɥɧɨ ɢɫɩɪɚɧɢ ɮɢɡɢɨɥɨɲɤɢɦ ɪɚɫɬɜɨɪɨɦ ɧɟ ɛɢ ɥɢ ɫɟ ɢɫɩɪɚɥɚ ɪɟɡɢɞɭɚɥɧɚ ɤɪɜ, ɲɬɨ 

ɦɨɠɟ ɛɢɬɢ ɨɝɪɚɧɢɱɚɜɚʁɭʄɢ ɮɚɤɬɨɪ (147).  Lamm et al. ɫɭ ɢɫɩɢɬɢɜɚɥɢ ɭɬɢɰɚʁ ɤɨɧɬɢɧɭɢɪɚɧɟ 

ɩɟɪɮɭɡɢʁɟ ɩɭɧɨɦ ɚɭɬɨɥɨɝɧɨɦ ɤɪɜʂɭ ɢ ɭɩɨɪɟђɢɜɚɥɢ ɟɧɞɨɫɤɨɩɫɤɢ ɯɚɪɜɟɫɬɨɜɚɧɟ 

ɚɭɬɨɜɟɧɫɤɟ ɝɪɚɮɬɨɜɟ ɫɚ ɬɪɚɞɢɰɢɨɧɚɥɧɨɦ ɨɬɜɨɪɟɧɨɦ ɬɟɯɧɢɤɨɦ. ɉɨɡɧɚɬɨ ʁɟ ɞɚ ɫɟ ɨɜɟ ɞɜɟ 
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ɦɟɬɨɞɟ ɪɚɡɥɢɤɭʁɭ ɭ ɧɟɤɨɥɢɤɨ ɚɫɩɟɤɚɬɚ ɢ ɩɨɫɬɨʁɢ ɩɨɬɪɟɛɚ ɡɚ ɨɞɜɨʁɟɧɨɦ ɞɢɫɤɭɫɢʁɨɦ. 

ɉɨɫɬɨʁɢ ʁɚɫɧɢ ɛɟɧɟɮɢɬ ɧɟɝɚɬɢɜɧɨɝ ɭɬɢɰɚʁɚ ɚɭɬɨɥɨɝɧɟ ɩɭɧɟ ɤɪɜɢ ɬɨɤɨɦ ɟɧɞɨɫɤɨɩɫɤɨɝ 

ɯɚɪɜɟɫɬɢɧɝɚ ɢ ɬɚʁ ɧɟɝɚɬɢɜɧɢ ɭɬɢɰɚʁ ɫɟ ɦɨɠɟ ɩɪɢɩɢɫɚɬɢ ɫɚɦɨʁ ɯɢɪɭɪɲɤɨʁ ɬɟɯɧɢɰɢ (148). 

Bush et al. ɢ ɫɩɪɨɜɟɥɢ ɫɭ ɟɤɫɩɟɪɢɦɟɧɬɚɥɧɨ ɢɫɬɪɚɠɢɜɚʃɟ ɤɨɪɢɫɬɟʄɢ ɦɨɞɟɥ ɧɚ ɩɫɢɦɚ ɤɨʁɢ 

ɫɭ ɫɦɚɬɪɚɧɢ ɦɚʃɟ ɜɪɟɞɧɢɦ. ɍ ɨɜɨɦ ɢɫɬɪɚɠɢɜɚʃɭ, ɢɫɬɪɚɠɢɜɚɱɢ ɫɭ ɢɡɜɟɥɢ ɞɢɫɟɤɰɢʁɭ 

ɫɩɨʂɧɢɯ ʁɭɝɭɥɚɪɧɢɯ ɜɟɧɚ ɧɚ ɨɜɢɦ ɩɫɢɦɚ ɢ ɫɚɱɭɜɚɥɢ ɫɚɤɭɩʂɟɧɟ ɜɟɧɟ ɭ ɪɚɡɥɢɱɢɬɢɦ 

ɭɫɥɨɜɢɦɚ: ɍɡɨɪɰɢ ɝɪɭɩɟ I ɫɭ ɱɭɜɚɧɢ ɭ ɦɟɞɢʁɭɦɭ ɡɚ ɤɭɥɬɢɜɚɰɢʁɭ ɬɤɢɜɚ ɧɚ ɧɨɪɦɚɥɧɨʁ 

ɬɟɥɟɫɧɨʁ ɬɟɦɩɟɪɚɬɭɪɢ, ɝɪɭɩɟ II ɭ ɯɟɩɚɪɢɧɢɡɨɜɚɧɨʁ ɚɭɬɨɥɨɝɧɨʁ ɩɭɧɨʁ ɤɪɜɢ ɬɚɤɨђɟ ɧɚ ɢɫɬɨʁ 

ɬɟɦɩɟɪɚɬɭɪɢ, ɞɨɤ ɫɭ ɭɡɨɪɰɢ ɬɤɢɜɚ ɢɫɩɢɬɚɧɢɤɚ ɝɪɭɩɟ III ɫɤɥɚɞɢɲɬɟɧɢ ɭ ɯɟɩɚɪɢɧɢɡɨɜɚɧɨɦ 

ɮɢɡɢɨɥɨɲɤɨɦ ɪɚɫɬɜɨɪɭ ɧɚ ɬɟɦɩɟɪɚɬɭɪɢ ɨɞ 4°C ɭɡ ɩɪɢɦɟʃɟɧ ɩɪɢɬɢɫɚɤ ɨɞ 200 mmHg. Ɉɜɟ 

ɜɟɧɫɤɟ ɝɪɚɮɬɨɜɟ ɫɭ ɡɚɬɢɦ ɤɨɪɢɫɬɢɥɢ ɡɚ ɯɢɪɭɪɲɤɭ ɪɟɤɨɧɫɬɪɭɤɰɢʁɭ ɤɚɪɨɬɢɞɧɟ ɚɪɬɟɪɢʁɟ, ɚ 

ɢɫɬɪɚɠɢɜɚɱɢ ɫɭ ɩɚɠʂɢɜɨ ɚɧɚɥɢɡɢɪɚɥɢ ɤɚɤɨ ɛɢɨɯɟɦɢʁɫɤɟ, ɬɚɤɨ ɢ ɦɨɪɮɨɥɨɲɤɟ ɩɪɨɦɟɧɟ 

ɤɨʁɟ ɫɭ ɫɟ ɞɟɲɚɜɚɥɟ ɩɪɟ ɢ ɩɨɫɥɟ ɢɦɩɥɚɧɬɚɰɢʁɟ ɭ ɚɪɬɟɪɢʁɫɤɢ ɰɢɪɤɭɥɚɬɨɪɧɢ ɫɢɫɬɟɦ. ɇɚɤɨɧ 

ɩɪɨɰɟɫɚ ɚɪɬɟɪɢʁɚɥɢɡɚɰɢʁɟ, ɝɪɭɩɚ I ʁɟ ɩɨɤɚɡɚɥɚ ɪɚɡɜɨʁ ɧɟɨɛɢɱɧɨɝ ɫɥɨʁɚ ɧɚ ɩɨɜɪɲɢɧɢ 

ɟɧɞɨɬɟɥɚ ɜɟʄ ɧɚɤɨɧ 24 ɫɚɬɚ. ɇɚɫɭɩɪɨɬ ɬɨɦɟ, ɝɪɭɩɚ II ʁɟ ɬɚɤɨђɟ ɩɨɤɚɡɚɥɚ ɡɧɚɱɚʁɧɚ ɨɲɬɟʄɟʃɚ 

ɧɚ ɟɧɞɨɬɟɥɧɨɦ ɫɥɨʁɭ ɬɚɤɨђɟ ɭɧɭɬɚɪ 24 ɫɚɬɚ. ɉɪɨɰɟɫ ɡɚɪɚɫɬɚʃɚ ɢ ɨɩɨɪɚɜɤɚ ɭ ɜɟɡɢ ɫɚ ɨɜɢɦ 

ɩɪɨɦɟɧɚɦɚ ɧɚ ɟɧɞɨɬɟɥɭ ɬɪɚʁɚɨ ʁɟ ɨɤɨ 4 ɧɟɞɟʂɟ ɭ ɝɪɭɩɢ I ɢ 6 ɧɟɞɟʂɚ ɭ ɝɪɭɩɢ II. 

ɂɧɬɟɪɟɫɚɧɬɧɨ ʁɟ ɞɚ ʁɟ, ɭɩɪɤɨɫ ɩɪɢɫɭɫɬɜɭ ɚɛɧɨɪɦɚɥɧɟ ɩɨɜɪɲɢɧɟ ɟɧɞɨɬɟɥɚ ɧɚɤɨɧ 

ɚɪɬɟɪɢʁɚɥɢɡɚɰɢʁɟ ɭ Ƚɪɭɩɢ III, ɭɨɱɟɧɨ ɞɚ ɫɭ ɦɨɪɮɨɥɨɲɤɟ ɩɪɨɦɟɧɟ ɢ ɩɪɨɰɟɫ ɡɚɪɚɫɬɚʃɚ ɛɢɥɢ 

ɩɪɢɥɢɱɧɨ ɫɥɢɱɧɢ ɨɧɢɦɚ ɭɨɱɟɧɢɦ ɭ Ƚɪɭɩɢ II. (149). Ɉɜɨ ɢɫɩɢɬɢɜɚʃɟ ʁɟ ɩɨɤɚɡɚɥɨ ɞɚ 

ɩɨɫɬɨʁɟ ɧɟɤɢ ɛɟɧɟɮɢɬɢ ɤɨɪɢɲʄɟʃɚ ɚɭɬɨɥɨɝɧɟ ɩɭɧɟ ɤɪɜɢ, ɚɥɢ ɞɚ ɨɜɚʁ ɛɟɧɟɮɢɬ ɧɟ 

ɩɟɪɡɢɫɬɢɪɚ ɧɚɤɨɧ ɚɪɬɟɪɢʁɚɥɢɡɚɰɢʁɟ. ɂɚɤɨ ɫɟ ɧɚɜɟɞɟɧɨ ɢɫɬɪɚɠɢɜɚʃɟ ɪɚɡɥɢɤɭʁɟ ɨɞ 

ɢɫɬɪɚɠɢɜɚʃɚ ɫɩɪɨɜɟɞɟɧɨɝ ɧɚ ɧɚɲɨʁ ɤɥɢɧɢɰɢ ɢ ɭ ɏɢɫɬɨɥɨɲɤɨʁ ɥɚɛɨɪɚɬɨɪɢʁɢ 

Ɇɟɞɢɰɢɧɫɤɨɝ Ɏɚɤɭɥɬɟɬɚ ɭ ɇɢɲɭ, ɨɞ ɢɡɭɡɟɬɧɨɝ ʁɟ ɡɧɚɱɚʁɚ ɫɩɨɡɧɚʁɚ ɩɪɨɦɟɧɚ ɤɪɨɡ ɤɨʁɭ ɡɢɞ 

ɜɟɧɟ ɩɪɨɥɚɡɢ ɧɚɤɨɧ ɢɧɤɥɭɡɢʁɟ ɭ ɚɪɬɟɪɢʁɫɤɭ ɰɢɪɤɭɥɚɰɢʁɭ ɭɫɥɟɞ ɩɨɜɢɲɟɧɨɝ ɩɪɢɬɢɫɤɚ, shear 

stress-a, ɩɭɥɡɚɬɢɥɧɢɯ ɫɢɥɚ, ɚ ɧɚɪɨɱɢɬɨ ʃɟɝɨɜɚ ɬɪɚɧɫɮɨɪɦɚɰɢʁɚ ɭɫɥɟɞ ɢɡɥɚɝɚʃɚ 

ɧɟɭɬɪɨɮɢɥɢɦɚ, ɬɪɨɦɛɨɰɢɬɢɦɚ ɢ ɞɭɝɢɦ ɢɦɭɧɢɦ ʄɟɥɢʁɚɦɚ.  

ɋɬɭɞɢʁɚ ɤɨʁɭ ɫɭ ɫɩɪɨɜɟɥɢ Akboga et al. 2016. ɝɨɞɢɧɟ ɛɢɥɚ ʁɟ ɪɟɬɪɨɫɩɟɤɬɢɜɧɚ ɢ 

ɭɤʂɭɱɢɜɚɥɚ ʁɟ 112 ɩɚɰɢʁɟɧɚɬɚ ɫɚ ɚɬɟɪɨɫɤɥɟɪɨɬɫɤɨɦ ɛɨɥɟɲʄɭ ɫɚɮɟɧɫɤɨɝ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɢ 

145 ɩɚɰɢʁɟɧɚɬɚ ɛɟɡ ɨɜɟ ɩɚɬɨɥɨɝɢʁɟ. Ɋɟɡɭɥɬɚɬɢ ɫɬɭɞɢʁɟ ɩɨɤɚɡɚɥɢ ɫɭ ɞɚ ɫɭ ɧɢɡɚɤ ɧɢɜɨ 

ɚɥɛɭɦɢɧɚ ɢ ɜɢɫɨɤ ɨɞɧɨɫ ɦɨɧɨɰɢɬɚ ɩɪɟɦɚ HDL (high-density lipoprotein) ɯɨɥɟɫɬɟɪɨɥɭ ɛɢɥɢ 

ɮɚɤɬɨɪɢ ɪɢɡɢɤɚ ɡɚ ɪɚɡɜɨʁ ɚɬɟɪɨɫɤɥɟɪɨɡɟ ɫɚɮɟɧɫɤɨɝ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ. Ɉɜɢ ɛɢɨɦɚɪɤɟɪɢ, ɤɚɨ 

ɲɬɨ ʁɟ ɧɢɡɚɤ ɧɢɜɨ ɚɥɛɭɦɢɧɚ ɢ ɜɢɫɨɤ ɨɞɧɨɫ ɦɨɧɨɰɢɬɚ/ HDL, ɦɨɝɭ ɫɥɭɠɢɬɢ ɤɚɨ ɢɧɞɢɤɚɬɨɪɢ 
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ɨɡɛɢʂɧɨɫɬɢ ɢ ɩɚɬɨɥɨɲɤɢɯ ɩɪɨɦɟɧɚ ɭ ɫɚɮɟɧɫɤɢɦ ɜɟɧɚɦɚ. ɋɬɭɞɢʁɚ ʁɟ ɩɪɟɬɫɬɚɜʂɚɥɚ 

ɡɧɚɱɚʁɚɧ ɞɨɩɪɢɧɨɫ ɪɚɡɭɦɟɜɚʃɭ ɮɚɤɬɨɪɚ ɪɢɡɢɤɚ ɡɚ ɚɬɟɪɨɫɤɥɟɪɨɡɭ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɢ ɦɨɝɥɚ 

ɛɢ ɩɨɦɨʄɢ ɭ ɩɪɟɜɟɧɰɢʁɢ ɢ ɭɩɪɚɜʂɚʃɭ ɨɜɨɦ ɛɨɥɟɲʄɭ.(150) ɉɪɟɫɬɚɧɚɤ ɧɨɪɦɚɥɧɟ ɮɭɧɤɰɢʁɟ 

ɟɧɞɨɬɟɥɚ ɩɪɟɫɬɚʁɟ ɞɚ ɫɩɪɟɱɚɜɚ ɝɥɚɬɤɨɦɢɲɢʄɧɟ ʄɟɥɢʁɟ ɞɚ ɡɚɞɪɠɟ ɫɜɨʁ ɮɟɧɨɬɢɩ ɢ ɭ 

ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɨɱɭɜɚʃɚ ɨɜɨɝ ɜɪɥɨ ɛɢɬɧɨɝ ɫɥɨʁɚ ɞɨɥɚɡɢ ɞɨ ɧɚɫɬɚɧɤɚ ɯɢɩɟɪɩɥɚɡɢʁɟ ɟɧɞɨɬɟɥɚ. 

ɋɦɚɬɪɚ ɫɟ ɞɚ ʁɟ ɡɚ ɮɭɧɤɰɢʁɭ ɟɧɞɨɬɟɥɚ ɨɞ ɤʂɭɱɧɨɝ ɡɧɚɱɚʁɚ ɩɪɜɟɧɫɬɜɟɧɨ ɨɱɭɜɚʃɟ 

ɢɧɬɟɝɪɢɬɟɬɚ ʄɟɥɢʁɚ ɨɜɨɝ ɫɥɨʁɚ, ɬɟ ɢɡ ɪɟɡɭɥɬɚɬɚ ɨɜɨɝ ɢɫɬɪɚɠɢɜɚʃɚ ɩɪɨɢɡɢɥɚɡɢ ɞɚ ɢɡɦɟђɭ 

ɪɚɫɬɜɨɪɚ 0.9% NaCl, ɚɭɬɨɥɨɝɧɟ ɯɟɩɚɪɢɧɢɡɢɪɚɧɟ ɤɪɜɢ ɢ ɪɚɫɬɜɨɪɚ ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ 

ɧɟɦɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɟ ɪɚɡɥɢɤɟ ɭ ɨɱɭɜɚʃɭ ɢɧɬɟɝɪɢɬɟɬɚ ɟɧɞɨɬɟɥɚ.  Santoli et al. ɫɭ 1993. 

Ɉɛʁɚɜɢɥɢ ɫɬɭɞɢʁɭ ɤɨʁɚ ɫɟ ɮɨɤɭɫɢɪɚ ɧɚ ɦɨɪɮɨɥɨɲɤɟ ɩɪɨɦɟɧɟ ɢɧɬɢɦɟ ɚɭɬɨɜɟɧɫɤɨɝ ɝɪɚɮɚ 

ɜɢђɟɧɟ ɭɡ ɩɨɦɨʄ ɟɥɟɤɬɪɨɧɫɤɟ ɦɢɤɪɨɫɤɨɩɢʁɟ. ɍɤʂɭɱɟɧɨ ʁɟ 15 ɩɚɰɢʁɟɧɚɬɚ ɩɨɞɜɪɝɧɭɬɢɯ 

ɯɢɪɭɪɲɤɨʁ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɢ ɦɢɨɤɚɪɞɚ ɢ ɞɟɥɨɜɢ ɞɢɫɬɚɥɧɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ ɫɭ ɨɧɞɚ ɨɞɦɚɯ 

ɮɢɤɫɢɪɚɧɢ (ɤɨɧɬɪɨɥɧɚ ɝɪɭɩɚ) ɢɥɢ ɭɛɚɱɟɧɢ ɭ ʁɟɞɚɧ ɨɞ ɪɚɫɬɜɨɪɚ: ɚɭɬɨɥɨɝɧɚ ɩɭɧɚ ɤɪɜ, 

ɪɚɫɬɜɨɪ ɍɧɢɜɟɪɡɢɬɟɬɚ ɭ ȼɢɫɤɨɧɫɢɧɭ ɢɥɢ ɯɟɩɚɪɢɧɢɡɢɪɚɧɢ ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ ɫɚ 

ɩɚɩɚɜɟɪɢɧɨɦ. Ɂɚɧɢɦʂɢɜɨ ʁɟ ɞɚ ʁɟ ɨɜɚ ɫɬɭɞɢʁɚ ɩɨɤɚɡɚɥɚ ɞɚ ɚɭɬɨɥɨɝɧɚ ɩɭɧɚ ɤɪɜ ɧɢʁɟ ɛɟɡ 

ɫɜɨʁɢɯ ɧɟɞɨɫɬɚɬɚɤɚ ɢ ɞɚ ɫɭ ɦɨɝɭʄɚ ɡɧɚɬɧɚ ɨɲɬɟʄɟʃɚ ɟɧɞɨɬɟɥɚ ʁɟɪ ɫɭ ɫɟɝɦɟɧɬɢ 

ɫɤɥɚɞɢɲɬɟɧɢ ɭ ɚɭɬɨɥɨɝɧɨʁ ɩɭɧɨʁ ɤɪɜɢ ɢɦɚɥɢ ɡɧɚɱɚʁɚɧ ɝɭɛɢɬɚɤ ʄɟɥɢʁɚ, ɟɞɟɦ ɩɚ ɱɚɤ ɢ ɩɨʂɚ 

ɧɟɤɪɨɡɟ ɭ ɩɨɪɟђɟʃɭ ɫɚ ɭɡɨɪɰɢɦɚ ɫɤɥɚɞɢɲɬɟɧɢɦ ɭ ɞɪɭɝɚ ɞɜɚ ɪɚɫɬɜɨɪɚ. Ⱥɭɬɨɪɢ ɫɭ 

ɡɚɤʂɭɱɢɥɢ ɞɚ ɪɚɡɜɢɬɚɤ ɫɩɟɰɢɮɢɱɧɢɯ ɪɚɫɬɜɨɪɚ,ɤɚɨ ɲɬɨ ʁɟ ɨɧɚʁ ɫɚ ɍɧɢɜɟɪɡɢɬɟɬɚ ɭ 

ȼɢɫɤɨɧɫɢɧɭ ɞɨɫɬɚ ɨɛɟʄɚɜɚ ɢ ɚɩɟɥɨɜɚɥɢ ɧɚ ɪɚɡɜɨʁ ɚɥɬɟɪɧɚɬɢɜɧɢɯ ɪɚɫɬɜɨɪɚ (151). Cavallari 

et al. ɫɭ ɧɚ ɤɚɧɢɧɨɦ ɦɨɞɟɥɭ ɫɩɪɨɜɟɥɢ ɩɨɪɟђɟʃɟ ɢɡɦɟђɭ ɪɚɫɬɜɨɪɚ ɍɧɢɜɟɪɡɢɬɟɬɚ ɭ 

ȼɢɫɤɨɧɫɢɧɭ ɢ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ, ɤɚɨ ɢ ɚɭɬɨɥɨɝɧɟ ɩɭɧɟ ɤɪɜɢ, ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɢ ɨɞ 

4°C. ȵɢɯɨɜɢ ɧɚɥɚɡɢ ɭɤɚɡɭʁɭ ɞɚ ɫɭ ɩɪɢɦɟɬɧɟ ɫɚɦɨ ɦɢɧɢɦɚɥɧɟ ɪɚɡɥɢɤɟ ɭ ɫɬɪɭɤɬɭɪɚɥɧɨɦ ɢ 

ɮɭɧɤɰɢɨɧɚɥɧɨɦ ɨɲɬɟʄɟʃɭ ɟɧɞɨɬɟɥɚ. Ɇɟђɭɬɢɦ, ɤʂɭɱɧɢ ɡɚɤʂɭɱɚɤ ɨɜɨɝ ɢɫɬɪɚɠɢɜɚʃɚ ʁɟ ɞɚ 

ɫɟ ɪɚɫɬɜɨɪ ɍɧɢɜɟɪɡɢɬɟɬɚ ɭ ȼɢɫɤɨɧɫɢɧɭ ɩɨɤɚɡɚɨ ɧɚɞɦɨʄɧɢɦ ɭ ɨɛɚ ɚɫɩɟɤɬɚ, ɨɞɧɨɫɧɨ ɤɚɤɨ 

ɫɬɪɭɤɬɭɪɧɨɦ ɬɚɤɨ ɢ ɮɭɧɤɰɢɨɧɚɥɧɨɦ ɨɱɭɜɚʃɭ ɟɧɞɨɬɟɥɚ. Ɉɜɨ ɢɫɬɪɚɠɢɜɚʃɟ ɦɨɠɟ ɢɦɚɬɢ 

ɡɧɚɱɚʁɧɟ ɢɦɩɥɢɤɚɰɢʁɟ ɭ ɤɥɢɧɢɱɤɨʁ ɩɪɚɤɫɢ, ɭɤɚɡɭʁɭʄɢ ɧɚ ɜɚɠɧɨɫɬ ɨɞɚɛɢɪɚ ɨɞɝɨɜɚɪɚʁɭʄɟɝ 

ɪɚɫɬɜɨɪɚ ɩɪɢɥɢɤɨɦ ɯɢɪɭɪɲɤɢɯ ɡɚɯɜɚɬɚ ɧɚ ɤɪɜɧɢɦ ɫɭɞɨɜɢɦɚ. ȵɢɯɨɜɚ ɩɨɬɜɪɞɚ ɞɚ ɪɚɫɬɜɨɪ 

ɍɧɢɜɟɪɡɢɬɟɬɚ ɭ ȼɢɫɤɨɧɫɢɧɭ ɩɪɭɠɚ ɛɨʂɭ ɡɚɲɬɢɬɭ ɢ ɨɱɭɜɚʃɟ ɟɧɞɨɬɟɥɚ ɦɨɠɟ ɜɨɞɢɬɢ ɤɚ 

ɩɨɛɨʂɲɚʃɭ ɢɫɯɨɞɚ ɨɜɚɤɜɢɯ ɯɢɪɭɪɲɤɢɯ ɢɧɬɟɪɜɟɧɰɢʁɚ ɢ ɫɦɚʃɟʃɭ ɩɨɬɟɧɰɢʁɚɥɧɢɯ 

ɤɨɦɩɥɢɤɚɰɢʁɚ.  (152).  

ɂɫɬɪɚɠɢɜɚʃɟ ɤɨʁɟ ɫɭ ɫɩɪɨɜɟɥɢ Koukis et al. ɢɫɬɢɱɟ ɦɨɝɭʄɟ ɧɟɝɚɬɢɜɧɟ ɭɬɢɰɚʁɟ 

ɚɧɬɟɪɨɝɪɚɞɧɟ ɩɪɢɦɟɧɟ ɤɚɪɞɢɨɩɥɟɝɢɱɧɨɝ ɪɚɫɬɜɨɪɚ ɤɪɨɡ ɥɭɦɟɧ ɚɭɬɨɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɧɚ 
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ɟɧɞɨɬɟɥ ɝɪɚɮɬɚ. ɍ ɢɫɬɪɚɠɢɜɚʃɭ ʁɟ ɭɱɟɫɬɜɨɜɚɥɨ 52 ɩɚɰɢʁɟɧɬɚ, ɚ ɰɢʂ ʁɟ ɛɢɨ ɢɫɬɪɚɠɢɬɢ 

ɭɬɢɰɚʁ ɤɚɪɞɢɨɩɥɟɝɢɱɧɢɯ ɪɚɫɬɜɨɪɚ ɧɚ ɟɧɞɨɬɟɥ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ. ɍɡɨɪɰɢ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ 

ɫɭ ɛɢɥɢ ɛɢɨɩɫɢɪɚɧɢ ɩɪɟ ɢ ɧɚɤɨɧ ɚɧɬɟɪɨɝɪɚɞɧɟ ɩɪɢɦɟɧɟ ɤɚɪɞɢɨɩɥɟɝɢɱɧɨɝ ɪɚɫɬɜɨɪɚ. Ɉɜɢ 

ɭɡɨɪɰɢ ɫɭ ɡɚɬɢɦ ɚɧɚɥɢɡɢɪɚɧɢ ɪɭɬɢɧɫɤɢ ɢ ɯɢɫɬɨɥɨɲɤɢ, ɫ ɩɪɢɦɟɧɨɦ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɨɝ 

ɨɛɟɥɟɠɚɜɚʃɚ ɧɚ CD34 ɡɚ ɩɪɚʄɟʃɟ ɫɬɪɭɤɬɭɪɟ ɟɧɞɨɬɟɥɚ. Ɋɟɡɭɥɬɚɬɢ ɢɫɬɪɚɠɢɜɚʃɚ ɩɨɤɚɡɚɥɢ 

ɫɭ ɡɧɚɱɚʁɧɨ ɨɲɬɟʄɟʃɟ ɟɧɞɨɬɟɥɚ ɜɟɧɫɤɢɯ ɭɡɨɪɚɤɚ ɧɚɤɨɧ ɩɪɢɦɟɧɟ ɤɚɪɞɢɨɩɥɟɝɢɱɧɢɯ 

ɪɚɫɬɜɨɪɚ. Ⱦɭɠɢɧɚ ɜɟɧɫɤɢɯ ɭɡɨɪɚɤɚ ʁɟ ɡɧɚɬɧɨ ɩɨɪɚɫɥɚ, ɚ ɫɬɟɩɟɧ ɨɲɬɟʄɟʃɚ ɟɧɞɨɬɟɥɚ ʁɟ 

ɬɚɤɨђɟ ɛɢɨ ɩɨɜɟʄɚɧ. ɍɫɪɟɞʃɟɧ ɫɬɟɩɟɧ ɨɲɬɟʄɟʃɚ ɟɧɞɨɬɟɥɚ ɛɟɡ ɢɡɥɚɝɚʃɚ ɤɚɪɞɢɨɩɥɟɝɢɱɧɨɦ 

ɪɚɫɬɜɨɪɭ ɛɢɨ ʁɟ 25%, ɞɨɤ ʁɟ ɭ ɝɪɭɩɢ ɢɡɥɨɠɟɧɨʁ ɪɚɫɬɜɨɪɭ ɬɚ ɜɪɟɞɧɨɫɬ ɢɡɧɨɫɢɥɚ 30%. 

Ɂɚɤʂɭɱɰɢ ɚɭɬɨɪɚ ɫɭ ɞɚ ɚɧɬɟɪɨɝɪɚɞɧɚ ɩɪɢɦɟɧɚ ɤɚɪɞɢɨɩɥɟɝɢɱɧɢɯ ɪɚɫɬɜɨɪɚ ɤɪɨɡ ɥɭɦɟɧ 

ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɦɨɠɟ ɞɨɜɟɫɬɢ ɞɨ ɡɧɚɱɚʁɧɨɝ ɨɲɬɟʄɟʃɚ ɟɧɞɨɬɟɥɚ, ɲɬɨ ɦɨɠɟ ɢɦɚɬɢ 

ɞɭɝɨɪɨɱɧɟ ɩɨɫɥɟɞɢɰɟ ɧɚ ɩɪɨɯɨɞɧɨɫɬ ɝɪɚɮɬɚ. Ⱥɭɬɨɪɢ ɩɪɟɞɥɚɠɭ ɞɚ ɫɟ ɛɥɢɠɟ ɢɫɩɢɬɚʁɭ 

ɬɟɦɩɟɪɚɬɭɪɧɢ ɭɬɢɰɚʁɢ ɪɚɫɬɜɨɪɚ ɢ ɞɚ ɫɟ ɩɪɨɬɟɤɬɢɜɧɟ ɫɭɩɫɬɚɧɰɟ ɞɨɞɚʁɭ ɤɚɤɨ ɛɢ ɫɟ ɢɡɛɟɝɥɨ 

ɨɲɬɟʄɟʃɟ ɟɧɞɨɬɟɥɚ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɩɪɢ ɚɧɬɟɪɨɝɪɚɞɧɨʁ ɩɪɢɦɟɧɢ ɤɚɪɞɢɨɩɥɟɝɢɱɧɨɝ 

ɪɚɫɬɜɨɪɚ. (153).  

Weiss et al. ɂɫɬɪɚɠɢɜɚʃɟɦ ɦɨɪɮɨɥɨɝɢʁɟ ɭɡɨɪɚɤɚ ʂɭɞɫɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, 

ɩɪɢɤɭɩʂɟɧɢɯ ɨɞ 293 ɩɚɰɢʁɟɧɬɚ, ɤɨɪɢɲʄɟɧɚ ʁɟ ɟɥɟɤɬɪɨɧɫɤɚ ɦɢɤɪɨɫɤɨɩɢʁɚ. ɍ ɨɜɨɦ 

ɢɫɬɪɚɠɢɜɚʃɭ, ɭɡɨɪɰɢ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɫɭ ɫɤɥɚɞɢɲɬɟɧɢ ɭ ɪɚɡɥɢɱɢɬɢɦ ɪɚɫɬɜɨɪɢɦɚ, 

ɭɤʂɭɱɭʁɭʄɢ ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ, ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ ɫɚ 5% ɪɚɫɬɜɨɪɚ ɚɥɛɭɦɢɧɚ, ɏɌɄ 

ɪɚɫɬɜɨɪ ɢ ɯɟɩɚɪɢɧɢɡɢɪɚɧɭ ɚɭɬɨɥɨɝɧɭ ɤɪɜ. Ɋɟɡɭɥɬɚɬɢ ɫɭ ɩɨɤɚɡɚɥɢ ɡɚɩɚʃɭʁɭʄɭ ɛɪɡɭ ɢ 

ɨɛɢɦɧɭ ɞɟɝɪɚɞɚɰɢʁɭ ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ ɤɚɞɚ ɫɭ ɭɡɨɪɰɢ ɫɤɥɚɞɢɲɬɟɧɢ ɭ ɮɢɡɢɨɥɨɲɤɨɦ 

ɪɚɫɬɜɨɪɭ. ȼɟʄ ɧɚɤɨɧ ɞɜɚ ɫɚɬɚ ɫɤɥɚɞɢɲɬɟʃɚ, ɜɢɲɟ ɨɞ 40% ʄɟɥɢʁɚ ɟɧɞɨɬɟɥɚ ʁɟ ɩɨɫɬɚɥɨ 

ɧɟɜɢʁɚɛɢɥɧɨ. Ʉɨɪɢɲʄɟʃɟ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ ɭ ɤɨɦɛɢɧɚɰɢʁɢ ɫɚ 5% ɚɥɛɭɦɢɧɚ ʁɟ 

ɭɫɩɨɪɢɥɨ ɩɪɨɰɟɫ ɞɟɝɪɚɞɚɰɢʁɟ ɟɧɞɨɬɟɥɚ, ɚɥɢ ʁɟ ɢɩɚɤ ɧɚɤɨɧ 2-5 ɫɚɬɢ ɩɪɢɦɟʄɟɧɨ ɡɧɚɱɚʁɧɨ 

ɨɲɬɟʄɟʃɟ ɟɧɞɨɬɟɥɚ. ɍɡ ɤɨɪɢɲʄɟʃɟ ɏɌɄ ɪɚɫɬɜɨɪɚ, ɬɤɢɜɨ ɧɢʁɟ ɭɫɩɟɥɨ ɞɚ ɫɚɱɭɜɚ ɫɜɨʁɭ 

ɢɧɬɟɝɪɢɬɟɬ, ɲɬɨ ɭɤɚɡɭʁɟ ɧɚ ʃɟɝɨɜɭ ɧɟɟɮɢɤɚɫɧɨɫɬ ɤɚɨ ɫɤɥɚɞɢɲɧɨɝ ɪɚɫɬɜɨɪɚ ɡɚ ɨɱɭɜɚʃɟ 

ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ. Јɟɞɢɧɚ ɫɢɬɭɚɰɢʁɚ ɭ ɤɨʁɨʁ ʁɟ ɡɚɛɟɥɟɠɟɧɚ ɫɬɚɛɢɥɧɨɫɬ ɬɤɢɜɚ ɢ 

ɩɪɟɠɢɜʂɚɜɚʃɟ ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ ɛɢɥɚ ʁɟ ɤɚɞɚ ɫɭ ɭɡɨɪɰɢ ɛɢɥɢ ɫɤɥɚɞɢɲɬɟɧɢ ɭɡ ɭɩɨɬɪɟɛɭ 

ɯɟɩɚɪɢɧɢɡɢɪɚɧɟ ɚɭɬɨɥɨɝɧɟ ɤɪɜɢ. Ɉɜɢ ɧɚɥɚɡɢ ɫɭ ɨɞ ɫɭɲɬɢɧɫɤɨɝ ɡɧɚɱɚʁɚ ʁɟɪ ɭɤɚɡɭʁɭ ɧɚ 

ɜɚɠɧɨɫɬ ɢɡɛɨɪɚ ɨɞɝɨɜɚɪɚʁɭʄɟɝ ɫɤɥɚɞɢɲɧɨɝ ɪɚɫɬɜɨɪɚ ɭ ɤɨɧɬɟɤɫɬɭ ɩɪɢɩɪɟɦɟ ɜɟɧɫɤɢɯ 

ɝɪɚɮɬɨɜɚ, ɢ ɧɚɝɥɚɲɚɜɚʁɭ ɩɨɬɟɧɰɢʁɚɥɧɟ ɩɪɟɞɧɨɫɬɢ ɭɩɨɬɪɟɛɟ ɯɟɩɚɪɢɧɢɡɢɪɚɧɟ ɚɭɬɨɥɨɝɧɟ 

ɤɪɜɢ ɭ ɨɱɭɜɚʃɭ ɫɬɪɭɤɬɭɪɟ ɢ ɮɭɧɤɰɢʁɟ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɬɨɤɨɦ ɩɪɨɰɟɫɚ ɬɪɚɧɫɩɥɚɧɬɚɰɢʁɟ 

ɢɥɢ ɯɢɪɭɪɲɤɟ ɪɟɤɨɧɫɬɪɭɤɰɢʁɟ (154). ɉɨɫɬɨʁɢ ɞɟɥɢɦɢɱɧɚ ɤɨɪɟɥɚɰɢʁɚ ɤɜɚɧɬɢɬɚɬɢɜɧɢɦ 
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ɦɨɪɮɨɦɟɬɪɢʁɫɤɢɦ ɩɨɞɚɰɢɦɚ ɡɚɛɟɥɟɠɟɧɢɦ ɭ ɨɜɨɦ ɢɫɬɪɚɠɢɜɚʃɭ. ɉɨɬɟɧɰɢʁɚɥɧɚ ɪɚɡɥɢɤɚ ɭ 

ɪɟɡɭɥɬɚɬɢɦɚ ɦɨɠɟ ɫɟ ɩɪɢɩɢɫɚɬɢ ɪɚɡɥɢɰɢ ɭ ɤɜɚɥɢɬɟɬɭ ɤɨɪɢʄɟɧɟ ɤɪɜɢ. ɍ ɨɜɨɦ 

ɢɫɬɪɚɠɢɜɚʃɭ ʁɟ ɤɨɪɢɲʄɟɧɚ ɯɟɩɚɪɢɧɢɡɢɪɚɧɚ ɚɭɬɨɥɨɝɧɚ ɜɟɧɫɤɚ ɤɪɜ ɞɨɤ ʁɟ ɭ ɢɫɬɪɚɠɢɜɚʃɭ 

ɫɩɪɨɜɟɞɟɧɨɦ ɨɞ ɫɬɪɚɧɟ Weiss et al. ɤɨɪɢɲʄɟɧɚ ɨɤɫɢɝɟɧɢɡɨɜɚɧɚ ɯɟɩɚɪɢɧɢɡɢɪɚɧɚ ɚɭɨɥɨɝɧɚ 

ɤɪɜ. Ɋɚɡɥɢɤɚ ɭ pH ɤɪɜɢ, ɤɚɨ ɢ ɭ ɝɚɫɧɢɦ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚɦɚ ɦɨɠɟ ɢɦɚɬɢ ɭɬɢɰɚʁɚ ɧɚ 

ɨɞɪɠɚɜɚʃɟ ɯɨɦɟɨɫɬɚɡɟ ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ ɝɪɚɮɬɚ in vitro. Ɋɟɡɭɥɬɚɬɢ ɬɪɟʄɟ ɮɚɡɟ 

ɪɚɧɞɨɦɢɡɨɜɚɧɟ, ɞɜɨɫɬɪɭɤɨ ɫɥɟɩɟ, ɤɨɧɬɪɨɥɢɫɚɧɟ ɩɥɚɰɟɛɨɦ ɫɬɭɞɢʁɟ ɩɨɞ ɧɚɡɢɜɨɦ PREVENT 

IV, ɤɨʁɚ ʁɟ ɨɛɭɯɜɚɬɢɥɚ 3014 ɩɚɰɢʁɟɧɚɬɚ ɩɨɞɜɪɝɧɭɬɢɯ ɯɢɪɭɪɲɤɨʁ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɢ 

ɦɢɨɤɚɪɞɚ ɭɡ ɤɨɪɢɲʄɟʃɟ ɚɭɬɨɥɨɝɧɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ ɤɚɨ ɝɪɚɮɬɨɜɚ, ɛɢɥɢ ɫɭ ɨɛʁɚɜʂɟɧɢ 2005. 

ɝɨɞɢɧɟ. ɍ ɨɜɨɦ ɢɫɬɪɚɠɢɜɚʃɭ, ɭɩɨɬɪɟɛʂɟɧ ʁɟ ɟɞɢɮɨɥɢɝɢɞ, ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɢ ɦɚɦɚɰ ɤɨʁɢ 

ɢɧɯɢɛɢɪɚ E2F ɬɪɚɧɫɤɪɢɩɰɢɨɧɟ ɮɚɤɬɨɪɟ (ɤɨʁɢ ɫɭ ɟɭɤɚɪɢɨɬɫɤɢ ɬɪɚɧɫɤɪɢɩɰɢɨɧɢ ɮɚɤɬɨɪ 2), 

ɫ ɰɢʂɟɦ ɫɩɪɟɱɚɜɚʃɚ ɧɟɨɢɧɬɢɦɚɥɧɟ ɯɢɩɟɪɩɥɚɡɢʁɟ ɢ ɨɤɥɭɡɢʁɟ ɧɚ ɚɭɬɨɜɟɧɫɤɢɦ ɝɪɚɮɬɨɜɢɦɚ 

ɧɚ ɨɞɪɟђɟɧɢɦ ɢɦɩɥɚɧɬɢɪɚɧɢɦ ɫɟɝɦɟɧɬɢɦɚ. Ⱥɭɬɨɜɟɧɫɤɢ ɝɪɚɮɬɨɜɢ ɫɭ ɛɢɥɢ ɩɨɞɜɪɝɧɭɬɢ 

ɬɪɟɬɦɚɧɭ ɟx vivo ɢɥɢ ɫɭ ɬɪɟɬɢɪɚɧɢ ɟɞɢɮɨɥɢɝɞɨɦ ɢɥɢ ɩɥɚɰɟɛɨɦ, ɧɚɤɨɧ ɱɟɝɚ ɫɭ ɩɚɰɢʁɟɧɬɢ 

ɩɨɞɜɪɝɧɭɬɢ ɢɫɩɢɬɢɜɚʃɭ 12-18 ɦɟɫɟɰɢ ɤɚɫɧɢʁɟ. Ɉɜɚ ɫɬɭɞɢʁɚ ʁɟ ɞɨɧɟɥɚ ɡɧɚɱɚʁɧɟ ɭɜɢɞɟ ɭ 

ɟɮɢɤɚɫɧɨɫɬ ɟɞɢɮɨɥɢɝɞɚ ɭ ɨɱɭɜɚʃɭ ɚɭɬɨɥɨɝɧɢɯ ɫɚɮɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ, ɱɢɦɟ ʁɟ 

ɩɨɬɟɧɰɢʁɚɥɧɨ ɩɨɛɨʂɲɚɥɚ ɞɭɝɨɪɨɱɧɟ ɢɫɯɨɞɟ ɯɢɪɭɪɲɤɢɯ ɩɪɨɰɟɞɭɪɚ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ 

ɦɢɨɤɚɪɞɚ. ȵɟɧɢ ɧɚɥɚɡɢ ɫɭ ɨɞ ɫɭɲɬɢɧɫɤɨɝ ɡɧɚɱɚʁɚ ɡɚ ɪɚɡɭɦɟɜɚʃɟ ɤɚɤɨ ɫɟ ɦɨɝɭ ɭɧɚɩɪɟɞɢɬɢ 

ɪɟɡɭɥɬɚɬɢ ɨɜɚɤɜɢɯ ɤɪɢɬɢɱɧɢɯ ɯɢɪɭɪɲɤɢɯ ɡɚɯɜɚɬɚ. (155). ȿɞɢɮɨɥɢɝɢɞ ɧɢʁɟ ɩɨɤɚɡɚɨ 

ɧɚɞɦɨʄɧɨɫɬ ɭ ɨɞɧɨɫɭ ɧɚ ɩɥɚɰɟɛɨ, ɚɥɢ ɩɨɬɪɟɛɧɨ ʁɟ ɞɚʂɟ ɩɪɚʄɟʃɟ ɤɚɤɨ ɛɢ ɫɟ ɩɪɨɰɟɧɢɥɢ 

ɦɨɝɭʄɢ ɨɞɥɨɠɟɧɢ ɩɨɡɢɬɢɜɧɢ ɟɮɟɤɬɢ ɧɚ ɟɧɞɨɬɟɥ ɚɭɬɨɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ. ɍ 2014. ɝɨɞɢɧɟ, 

ɨɛʁɚɜʂɟɧɢ ɫɭ ɪɟɡɭɥɬɚɬɢ PREVENT IV ɫɬɭɞɢʁɟ ɤɨʁɚ ʁɟ ɢɫɬɪɚɠɢɜɚɥɚ ɨɱɭɜɚʃɟ ɚɭɬɨɜɟɧɫɤɢɯ 

ɝɪɚɮɬɨɜɚ ɤɨɪɢɲʄɟʃɟɦ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ, ɚɭɬɨɥɨɝɧɟ ɩɭɧɟ ɤɪɜɢ ɢ ɩɭɮɟɪɨɜɚɧɢɯ 

ɫɥɚɧɢɯ ɪɚɫɬɜɨɪɚ. ɍ ɨɤɜɢɪɭ ɫɬɭɞɢʁɟ ɚɧɚɥɢɡɢɪɚɧɢ ɫɭ ɚɧɝɢɨɝɪɚɮɫɤɢ ɪɟɡɭɥɬɚɬɢ ɧɚɤɨɧ ɝɨɞɢɧɭ 

ɞɚɧɚ, ɤɚɨ ɢ ɩɟɬɨɝɨɞɢɲʃɢ ɦɨɪɬɚɥɢɬɟɬ, ɢɧɰɢɞɟɧɰɚ ɚɤɭɬɧɨɝ ɢɧɮɚɪɤɬɚ ɦɢɨɤɚɪɞɚ ɢ ɩɨɬɪɟɛɚ 

ɡɚ ɩɨɧɨɜɧɨɦ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɨɦ. ɍɱɟɫɬɜɨɜɚɥɨ ʁɟ ɭɤɭɩɧɨ 3014 ɩɚɰɢʁɟɧɚɬɚ, ɩɪɢ ɱɟɦɭ ʁɟ 

44,4% ʃɢɯ ɩɪɢɦɢɥɨ ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ, 32,2% ɚɭɬɨɥɨɝɧɭ ɩɭɧɭ ɤɪɜ, ɚ 16,8% 

ɩɭɮɟɪɨɜɚɧɢ ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ. ɉɪɜɢ ɪɟɡɭɥɬɚɬɢ ɧɚɤɨɧ ɝɨɞɢɧɭ ɞɚɧɚ ɭɤɚɡɚɥɢ ɫɭ ɧɚ ɛɨʂɟ 

ɪɟɡɭɥɬɚɬɟ ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɱɢʁɢ ɫɭ ɚɭɬɨɜɟɧɫɤɢ ɝɪɚɮɬɨɜɢ ɛɢɥɢ ɩɪɟɡɟɪɜɢɪɚɧɢ ɩɭɮɟɪɨɜɚɧɢɦ 

ɮɢɡɢɨɥɨɲɤɢɦ ɪɚɫɬɜɨɪɨɦ ɭ ɩɨɪɟђɟʃɭ ɫɚ ɝɪɭɩɚɦɚ ɤɨʁɟ ɫɭ ɤɨɪɢɫɬɢɥɟ ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ 

ɢ ɚɭɬɨɥɨɝɧɭ ɩɭɧɭ ɤɪɜ. Ɍɚɤɨђɟ, ɭ ɩɟɬɨɝɨɞɢɲʃɟɦ ɩɟɪɢɨɞɭ, ɩɪɢɦɟʄɟɧ ʁɟ ɧɢɠɢ ɦɨɪɬɚɥɢɬɟɬ, 

ɦɚʃɚ ɢɧɰɢɞɟɧɰɚ ɢɧɮɚɪɤɬɚ ɦɢɨɤɚɪɞɚ ɢ ɦɚʃɚ ɩɨɬɪɟɛɚ ɡɚ ɩɨɧɨɜɧɨɦ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɨɦ ɭ 

ɝɪɭɩɢ ɫɚ ɩɭɮɟɪɨɜɚɧɢɦ ɮɢɡɢɨɥɨɲɤɢɦ ɪɚɫɬɜɨɪɨɦ ɭ ɨɞɧɨɫɭ ɧɚ ɞɪɭɝɟ ɞɜɟ ɝɪɭɩɟ. Ɉɜɢ 

ɪɟɡɭɥɬɚɬɢ ɭɤɚɡɭʁɭ ɧɚ ɬɨ ɞɚ ɫɭ ɩɚɰɢʁɟɧɬɢ ɱɢʁɢ ɫɭ ɚɭɬɨɜɟɧɫɤɢ ɝɪɚɮɬɨɜɢ ɛɢɥɢ ɫɚɱɭɜɚɧɢ 
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ɩɭɮɟɪɨɜɚɧɢɦ ɮɢɡɢɨɥɨɲɤɢɦ ɪɚɫɬɜɨɪɨɦ ɢɦɚɥɢ ɦɚʃɭ ɫɬɨɩɭ ɨɤɥɭɡɢʁɟ ɝɪɚɮɬɨɜɚ ɢ 

ɩɨɛɨʂɲɚɧɟ ɤɥɢɧɢɱɤɟ ɢɫɯɨɞɟ. Ɉɜɚ ɫɬɭɞɢʁɚ ɧɚɝɥɚɲɚɜɚ ɡɧɚɱɚʁ ɚɞɟɤɜɚɬɧɨɝ ɨɱɭɜɚʃɚ 

ɚɭɬɨɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɬɨɤɨɦ ɩɪɨɰɟɞɭɪɚ ɪɟɜɚɫɰɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ ɢ ʃɟɝɨɜ 

ɩɨɬɟɧɰɢʁɚɥɧɢ ɭɬɢɰɚʁ ɧɚ ɞɭɝɨɪɨɱɧɟ ɢɫɯɨɞɟ ɩɚɰɢʁɟɧɚɬɚ. (156).  

ɂɫɬɪɚɠɢɜɚʃɟ ɚɭɬɨɪɚ ɧɚɝɥɚɲɚɜɚ ɜɚɠɧɨɫɬ ɩɪɨɭɱɚɜɚʃɚ ɬɟɯɧɢɤɚ ɩɪɟɩɚɪɚɰɢʁɟ ɜɟɧɟ ɢ 

ɬɟɱɧɨɫɬɢ ɡɚ ɨɱɭɜɚʃɟ ɤɚɨ ɭɡɪɨɱɧɢɤɟ ɚɬɟɪɨɫɤɥɟɪɨɬɫɤɟ ɛɨɥɟɫɬɢ ɫɚɮɟɧɫɤɨɝ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ. 

ɍ ɢɡɜɟɲɬɚʁɭ ɫɭ ɚɧɚɥɢɡɢɪɚɧɢ ɪɟɡɭɥɬɚɬɢ 13 ɩɪɨɫɩɟɤɬɢɜɧɢɯ, ɤɨɧɬɪɨɥɢɫɚɧɢɯ ɫɬɭɞɢʁɚ ɤɨʁɟ ɫɭ 

ɢɫɬɪɚɠɢɜɚɥɟ ɪɚɡɥɢɱɢɬɟ ɬɟɱɧɨɫɬɢ ɡɚ ɨɱɭɜɚʃɟ ɭ ɩɨɪɟђɟʃɭ ɫ ɮɢɡɢɨɥɨɲɤɢɦ ɪɚɫɬɜɨɪɨɦ ɤɚɨ 

ɤɨɧɬɪɨɥɧɢɦ ɪɟɲɟʃɟɦ. ɋɬɭɞɢʁɟ ɫɭ ɭɤʂɭɱɢɜɚɥɟ ɪɚɡɥɢɱɢɬɟ ɢɧɬɟɪɜɟɧɬɧɟ ɪɚɫɬɜɨɪɟ, 

ɭɤʂɭɱɭʁɭʄɢ ɯɟɩɚɪɢɧɢɡɨɜɚɧɭ ɰɟɥɨɤɭɩɧɭ ɤɪɜ ɢ ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ, DuraGraft, TiProtec, 

EuroCollins, University of Winsconsin, ɩɭɮɟɪɢɫɚɧɟ, ɤɚɪɞɢɨɩɥɟɝɢɱɧɟ ɢ ɩɢɪɭɜɚɬɧɟ ɪɚɫɬɜɨɪɟ. 

ɇɚ ɤɪɚʁɭ, TiProtec ɢ DuraGraft ɫɭ ɢɞɟɧɬɢɮɢɤɨɜɚɧɢ ɤɚɨ ɧɚʁɟɮɢɤɚɫɧɢʁɚ ɪɟɲɟʃɚ ɡɚ ɨɱɭɜɚʃɟ, 

ɞɨɤ ʁɟ ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ ɩɨɤɚɡɚɨ ɧɟɝɚɬɢɜɧɟ ɟɮɟɤɬɟ ɧɚ ɜɟɧɫɤɢ ɟɧɞɨɬɟɥ. ɍɩɪɤɨɫ 

ɯɟɬɟɪɨɝɟɧɨɫɬɢ ɭ ɩɪɚɤɫɢ ɢ ɢɡɜɟɲɬɚɜɚʃɭ, ɚɭɬɨɪɢ ɢɫɬɢɱɭ ɡɧɚɱɚʁ ɢɫɬɪɚɠɢɜɚʃɚ ɭ ɨɛɥɚɫɬɢ 

ɬɟɱɧɨɫɬɢ ɡɚ ɨɱɭɜɚʃɟ ɢ ɩɪɟɩɚɪɚɰɢʁɟ ɜɟɧɟ ɤɚɤɨ ɛɢ ɫɟ ɩɨɛɨʂɲɚɥɚ ɞɭɝɨɪɨɱɧɚ ɩɪɨɯɨɞɧɨɫɬ 

ɫɚɮɟɧɫɤɨɝ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɭ ɤɚɪɞɢɨɯɢɪɭɪɝɢʁɢ. (157). 

ɉɪɜɢ ɩɭɬ ɩɪɢɦɟʃɟɧ 2011. ɝɨɞɢɧɟ, TiProtec™ ɫɟ ɢɫɬɚɤɚɨ ɤɚɨ ɫɩɟɰɢʁɚɥɧɨ ɪɚɡɜɢʁɟɧ 

ɪɚɫɬɜɨɪ ɡɚ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɨɱɭɜɚʃɟ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ. ɍ ɨɤɜɢɪɭ ɢɫɬɪɚɠɢɜɚʃɚ, ɞɟɬɚʂɧɨ 

ʁɟ ɩɪɨɭɱɚɜɚɧ ɭɬɢɰɚʁ TiProtec™ ɪɚɫɬɜɨɪɚ ɭ ɩɨɪɟђɟʃɭ ɫɚ ɮɢɡɢɨɥɨɲɤɢɦ ɪɚɫɬɜɨɪɨɦ ɧɚ 

ɨɱɭɜɚʃɟ 99 ɫɟɝɦɟɧɚɬɚ ɫɚɮɟɧɫɤɟ ɜɟɧɟ. Ɉɜɨ ɩɪɨɭɱɚɜɚʃɟ ʁɟ ɩɨɫɟɛɧɨ ɢɫɬɪɚɠɢɜɚɥɨ ɤɢɧɟɬɢɤɭ 

ɤɨɧɬɪɚɤɰɢʁɟ ɡɢɞɨɜɚ ɤɪɜɧɢɯ ɫɭɞɨɜɚ ɤɚɤɨ ɛɢ ɫɟ ɪɚɡɭɦɟɥɚ ɪɚɡɥɢɤɚ ɭ ɟɮɢɤɚɫɧɨɫɬɢ ɨɱɭɜɚʃɚ 

ɢɡɦɟђɭ ɨɜɚ ɞɜɚ ɪɚɫɬɜɨɪɚ. Ɂɧɚɱɚʁɧɨ ʁɟ ɧɚɩɨɦɟɧɭɬɢ ɞɚ ɫɭ ɭ ɝɪɭɩɢ ɤɨʁɚ ʁɟ ɤɨɪɢɫɬɢɥɚ 

ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ ɩɪɢɦɟʄɟɧɚ ɨɲɬɟʄɟʃɚ ɧɚ ɟɧɞɨɬɟɥɧɨɦ ɫɥɨʁɭ ɜɟɧɚ. ɇɚɫɭɩɪɨɬ ɬɨɦɟ, ɭ 

ɝɪɭɩɢ ɤɨʁɚ ʁɟ ɤɨɪɢɫɬɢɥɚ ɚɥɬɟɪɧɚɬɢɜɧɢ TiProtec™ ɪɚɫɬɜɨɪ, ɟɧɞɨɬɟɥɧɚ ɮɭɧɤɰɢʁɚ ʁɟ ɡɧɚɬɧɨ 

ɛɨʂɟ ɨɱɭɜɚɧɚ. Ɉɜɢ ɧɚɥɚɡɢ ɧɚɝɥɚɲɚɜɚʁɭ ɩɨɬɟɧɰɢʁɚɥɧɭ ɫɭɩɟɪɢɨɪɧɨɫɬ TiProtec™ ɪɚɫɬɜɨɪɚ 

ɭ ɨɱɭɜɚʃɭ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬɢ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɢ ɭɤɚɡɭʁɭ ɧɚ ʃɟɝɨɜɭ ɤɨɪɢɫɧɨɫɬ ɭ 

ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨɦ ɤɨɧɬɟɤɫɬɭ. Ɉɫɢɦ ɲɬɨ ɩɪɭɠɚ ɛɨʂɟ ɪɚɡɭɦɟɜɚʃɟ ɤɚɤɨ ɨɜɚʁ ɪɚɫɬɜɨɪ 

ɩɨɡɢɬɢɜɧɨ ɭɬɢɱɟ ɧɚ ɡɢɞɨɜɟ ɤɪɜɧɢɯ ɫɭɞɨɜɚ, ɢɫɬɪɚɠɢɜɚʃɟ ɬɚɤɨђɟ ɭɤɚɡɭʁɟ ɧɚ ɦɨɝɭʄɧɨɫɬ 

ɩɨɛɨʂɲɚʃɚ ɞɭɝɨɪɨɱɧɢɯ ɢɫɯɨɞɚ ɯɢɪɭɪɲɤɢɯ ɩɪɨɰɟɞɭɪɚ ɪɟɜɚɫɰɭɥɚɪɢɡɚɰɢʁɟ, ɱɢɦɟ ɫɟ 

ɞɢɪɟɤɬɧɨ ɤɨɪɢɫɬɢ ɩɚɰɢʁɟɧɬɢɦɚ ɩɨɞɜɪɝɧɭɬɢɦ ɨɜɢɦ ɩɨɫɬɭɩɰɢɦɚ. (139). TiProtec™ ʁɟ 

ɮɨɪɦɭɥɢɫɚɧ ɤɚɨ ɪɚɫɬɜɨɪ ɨɛɨɝɚʄɟɧ ɤɚɥɢʁɭɦɨɦ ɢ ɇ-ɚɰɟɬɢɥɯɢɫɬɢɞɢɧɨɦ. Wilbring ʁɟ ɭ ɫɜɨʁɢɦ 

ɢɫɬɪɚɠɢɜɚʃɢɦɚ ɩɨɧɨɜɧɨ ɧɚɝɥɚɫɢɨ 2013. ɝɨɞɢɧɟ ɞɚ ʁɟ ɩɪɟɩɨɪɭɱʂɢɜɨ ɞɚ ɫɟ ɪɟɝɭɥɚɪɧɢ 

ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ ɜɢɲɟ ɧɟ ɤɨɪɢɫɬɢ ɤɚɨ ɪɚɫɬɜɨɪ ɡɚ ɫɤɥɚɞɢɲɬɟʃɟ ɚɭɬɨɜɟɧɫɤɢɯ 
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ɝɪɚɮɬɨɜɚ. ɍ ɫɜɨɦ ɢɫɬɪɚɠɢɜɚʃɭ ʁɟ ɩɨɬɜɪɞɢɨ ɞɚ ʁɟ TiProtec™ ɪɚɫɬɜɨɪ ɭ ɫɬɚʃɭ ɞɚ ɡɧɚɱɚʁɧɨ 

ɫɦɚʃɢ ɝɭɛɢɬɚɤ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬɢ ɟɧɞɨɬɟɥɚ ɬɨɤɨɦ ɫɤɥɚɞɢɲɬɟʃɚ ɭ ɯɥɚɞɧɨɦ ɪɚɫɬɜɨɪɭ. 

Thatte et al. ɫɭ 2003. ɝɨɞɢɧɟ ɩɪɢɦɟɧɢɥɢ ɦɭɥɬɢɮɨɬɨɧɫɤɭ ɦɢɤɪɨɫɤɨɩɢʁɭ ɤɚɤɨ ɛɢ ɞɟɬɚʂɧɨ 

ɩɪɨɰɟɧɢɥɢ ɫɬɪɭɤɬɭɪɚɥɧɢ ɢ ɮɭɧɤɰɢɨɧɚɥɧɢ ɢɧɬɟɝɪɢɬɟɬ ɯɭɦɚɧɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɭ 

ɪɚɡɥɢɱɢɬɢɦ ɪɚɫɬɜɨɪɢɦɚ. ɇɚ ɬɟɦɟʂɭ ʃɢɯɨɜɢɯ ɧɚɥɚɡɚ ɢ ɢɫɬɪɚɠɢɜɚʃɚ, ɪɚɡɜɢʁɟɧ ʁɟ ɧɨɜɢ 

ɪɚɫɬɜɨɪ ɩɨɞ ɢɦɟɧɨɦ GALA™. Ɉɜɢ ɪɚɫɬɜɨɪɢ, ɩɨɩɭɬ TiProtec™ ɢ GALA™, ɩɪɟɞɫɬɚɜʂɚʁɭ 

ɡɧɚɱɚʁɧɟ ɢɧɨɜɚɰɢʁɟ ɭ ɨɛɥɚɫɬɢ ɨɱɭɜɚʃɚ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɢ ɧɚɝɥɚɲɚɜɚʁɭ ɜɚɠɧɨɫɬ ɢɡɛɨɪɚ 

ɚɞɟɤɜɚɬɧɨɝ ɪɚɫɬɜɨɪɚ ɭ ɰɢʂɭ ɨɱɭɜɚʃɚ ɫɬɪɭɤɬɭɪɚɥɧɨɝ ɢ ɮɭɧɤɰɢɨɧɚɥɧɨɝ ɢɧɬɟɝɪɢɬɟɬɚ 

ɤɪɜɧɢɯ ɫɭɞɨɜɚ ɬɨɤɨɦ ɩɟɪɢɨɞɚ ɫɤɥɚɞɢɲɬɟʃɚ. ȵɢɯɨɜɚ ɩɪɢɦɟɧɚ ɦɨɠɟ ɭɧɚɩɪɟɞɢɬɢ 

ɞɭɝɨɪɨɱɧɟ ɢɫɯɨɞɟ ɩɚɰɢʁɟɧɚɬɚ ɤɨʁɢ ɫɭ ɩɨɞɜɪɝɧɭɬɢ ɯɢɪɭɪɲɤɢɦ ɩɪɨɰɟɞɭɪɚɦɚ ɤɚɨ ɲɬɨ ʁɟ 

ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɚ ɦɢɨɤɚɪɞɚ. (138).  

ɇɨɜɢ ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ GALA™ ɛɚɡɢɪɚɧ ʁɟ ɧɚ ɏɟɧɤɨɜɨɦ ɛɚɥɚɧɫɢɪɚɧɨɦ 

ɮɢɡɢɨɥɨɲɤɨɦ ɪɚɫɬɜɨɪɭ ɢ ɨɞɪɠɚɜɚ ɮɭɧɤɰɢʁɭ ɟɧɞɨɬɟɥɚ ɢ ɫɬɪɭɤɬɭɪɧɢ ɢɧɬɟɝɪɢɬɟɬ ɞɨ 24 

ɫɚɬɚ. Јɨɲ ʁɟɞɚɧ ɱɥɚɧɚɤ ɢɫɬɟ ɝɪɭɩɟ ʁɟ ɢɡɚɲɚɨ 2011. ɝɨɞɢɧɟ ɭ ɤɨɦɟ ɫɟ ɝɨɜɨɪɢ ɨ ɟɧɞɨɫɤɨɩɫɤɨɦ 

ɯɚɪɜɟɫɬɢɧɝɭ ɚɭɬɨɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɭɡ ɤɨɪɢɲʄɟʃɟ ɨɜɨɝ ɪɚɫɬɜɨɪɚ, ɚɥɢ ɫɟ ɜɢɲɟ ɝɨɜɨɪɢ ɨ 

ɦɟɬɨɞɢ ɩɪɟɩɚɪɚɰɢʁɟ ɝɪɚɮɬɚ ɧɟɝɨ ɨ ɫɚɦɨɦ ɪɚɫɬɜɨɪɭ (ɤɥɚɫɢɱɧɚ ɯɢɪɭɪɲɤɚ ɦɟɬɨɞɚ ɭ ɨɞɧɨɫɭ 

ɧɚ ɟɧɞɨɫɤɨɩɫɤɢ ɩɪɢɫɬɭɩ) (158). Ɇɟɬɨɞɚ ɯɢɪɭɪɲɤɟ ɩɪɢɩɪɟɦɟ, ɢɚɤɨ ɜɚɠɚɧ ɮɚɤɬɨɪ ɭ ɨɜɨɦ 

ɢɫɬɪɚɠɢɜɚʃɭ, ɛɢɥɚ ʁɟ ɩɚɠʂɢɜɨ ɢɡɨɥɨɜɚɧɚ ɢ ɢɫɤʂɭɱɟɧɚ ɢɡ ɚɧɚɥɢɡɟ ɤɚɤɨ ɧɟ ɛɢ ɭɬɢɰɚɥɚ ɧɚ 

ɪɚɜɧɨɬɟɠɭ ɢɫɬɪɚɠɢɜɚʃɚ. ɍ ɢɫɬɪɚɠɢɜɚʃɭ, ɮɨɤɭɫ ʁɟ ɛɢɨ ɢɫɤʂɭɱɢɜɨ ɧɚ ɩɪɢɦɟɧɢ ɤɥɚɫɢɱɧɟ 

ɨɬɜɨɪɟɧɟ ɦɟɬɨɞɟ ɯɢɪɭɪɲɤɟ ɩɪɢɩɪɟɦɟ ɜɟɥɢɤɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ. Ɂɚɬɢɦ, ɭ 2009. ɝɨɞɢɧɢ, ɭ 

ɞɪɭɝɨʁ ɫɬɭɞɢʁɢ, ɢɚɤɨ ʁɟ ɭɡɨɪɚɤ ɛɢɨ ɪɟɥɚɬɢɜɧɨ ɦɚɥɢ ɢ ɨɛɭɯɜɚɬɚɨ ʁɟ 19 ɯɭɦɚɧɢɯ ɫɚɮɟɧɫɤɢɯ 

ɜɟɧɚ, ɜɪɟɦɟ ɢɧɤɭɛɚɰɢʁɟ ʁɟ ɩɪɨɞɭɠɟɧɨ ɢɡɜɚɧ ɭɨɛɢɱɚʁɟɧɢɯ ɨɤɜɢɪɚ, ɬɪɚʁɭʄɢ ɨɞ 24 ɞɨ 96 ɫɚɬɢ. 

Јɨɲ ʁɟɞɧɨɦ, ɪɟɡɭɥɬɚɬɢ ɫɭ ɭɤɚɡɚɥɢ ɧɚ ɡɧɚɱɚʁɧɟ ɪɚɡɥɢɤɟ ɢɡɦɟђɭ ɝɪɭɩɟ ɤɨʁɚ ʁɟ ɤɨɪɢɫɬɢɥɚ 

ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ ɢ ɨɧɟ ɤɨʁɚ ʁɟ ɤɨɪɢɫɬɢɥɚ TiProtec™ ɪɚɫɬɜɨɪ. ɍ ɝɪɭɩɢ ɫɚ 

ɮɢɡɢɨɥɨɲɤɢɦ ɪɚɫɬɜɨɪɨɦ, ɩɪɢɦɟʄɟɧɚ ɫɭ ɨɡɛɢʂɧɚ ɨɲɬɟʄɟʃɚ ɟɧɞɨɬɟɥɚ, ɞɨɤ ʁɟ ɮɭɧɤɰɢʁɚ 

ɟɧɞɨɬɟɥɚ ɭ ɝɪɭɩɢ ɫɚ TiProtec™ ɪɚɫɬɜɨɪɨɦ ɨɫɬɚɥɚ ɭɝɥɚɜɧɨɦ ɨɱɭɜɚɧɚ. Ɉɜɨ ɢɫɬɪɚɠɢɜɚʃɟ ɫɟ 

ɛɚɜɢ ɤʂɭɱɧɢɦ ɩɢɬɚʃɢɦɚ ɭ ɤɨɧɬɟɤɫɬɭ ɨɱɭɜɚʃɚ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɬɨɤɨɦ ɯɢɪɭɪɲɤɢɯ 

ɩɪɨɰɟɞɭɪɚ ɢ ɧɚɝɥɚɲɚɜɚ ɜɚɠɧɨɫɬ ɨɞɚɛɢɪɚ ɨɞɝɨɜɚɪɚʁɭʄɢɯ ɪɟɲɟʃɚ ɤɨʁɚ ɦɨɝɭ ɡɧɚɱɚʁɧɨ 

ɩɨɛɨʂɲɚɬɢ ɞɭɝɨɪɨɱɧɟ ɢɫɯɨɞɟ ɩɚɰɢʁɟɧɚɬɚ ɩɨɞɜɪɝɧɭɬɢɯ ɨɜɢɦ ɩɨɫɬɭɩɰɢɦɚ. TiProtec™ 

ɪɚɫɬɜɨɪ ɫɟ ɢɫɬɢɱɟ ɤɚɨ ɩɨɬɟɧɰɢʁɚɥɧɨ ɤɨɪɢɫɧɨ ɫɪɟɞɫɬɜɨ ɡɚ ɨɱɭɜɚʃɟ ɫɬɪɭɤɬɭɪɚɥɧɨɝ ɢ 

ɮɭɧɤɰɢɨɧɚɥɧɨɝ ɢɧɬɟɝɪɢɬɟɬɚ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɬɨɤɨɦ ɯɢɪɭɪɲɤɟ ɩɪɢɩɪɟɦɟ. (143). ɍ 

ɫɤɨɪɢʁɟɦ ɯɢɫɬɨɥɨɲɤɨɦ ɢɫɬɪɚɠɢɜɚʃɭ ɤɨʁɟ ʁɟ ɨɛɭɯɜɚɬɢɥɨ ɚɧɚɥɢɡɭ ɢɫɟɱɚɤɚ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ 

ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɨɛɨɥɟɥɢɯ ɨɞ ɞɢʁɚɛɟɬɟɫɚ, ɫɩɪɨɜɟɞɟɧɨɦ 2021. ɝɨɞɢɧɟ, Ak et al. ɫɭ ɞɨɲɥɢ ɞɨ 
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ɜɚɠɧɨɝ ɡɚɤʂɭɱɤɚ. ȵɢɯɨɜ ɧɚɥɚɡ ɭɤɚɡɭʁɟ ɧɚ ɬɨ ɞɚ ɫɦɚʃɟɧɚ ɟɤɫɩɪɟɫɢʁɚ eNOS (endothelial 

nitric oxide synthase) ɢ ɩɨɜɟʄɚɧɚ ɢɧɬɢɦɚɥɧɚ ɮɢɛɪɨɡɚ, ɤɚɨ ɢ ɩɨʁɚɜɚ ɜɚɤɭɨɥɢɡɚɰɢʁɟ 

ɟɧɞɨɬɟɥɧɢɯ ɢ ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ, ɦɨɝɭ ɛɢɬɢ ɩɨɫɥɟɞɢɰɚ ɩɪɢɫɭɫɬɜɚ ɞɢʁɚɛɟɬɟɫɚ 

ɦɟɥɢɬɭɫɚ. Ɉɜɢ ɧɚɥɚɡɢ ɨɬɜɚɪɚʁɭ ɜɪɚɬɚ ɡɚ ɞɭɛʂɟ ɢɫɬɪɚɠɢɜɚʃɟ ɢ ɚɧɚɥɢɡɭ ɤɥɢɧɢɱɤɢɯ 

ɢɦɩɥɢɤɚɰɢʁɚ. ȼɚɠɧɨ ʁɟ ɢɫɬɪɚɠɢɬɢ ɤɚɤɨ ɨɜɚɤɜɟ ɩɪɨɦɟɧɟ ɧɚ ɟɧɞɨɬɟɥɭ ɢ ɦɢɲɢʄɧɢɦ 

ʄɟɥɢʁɚɦɚ ɦɨɝɭ ɭɬɢɰɚɬɢ ɧɚ ɜɚɫɤɭɥɚɪɧɨ ɡɞɪɚɜʂɟ ɩɚɰɢʁɟɧɚɬɚ ɫɚ ɞɢʁɚɛɟɬɟɫɨɦ ɢ ɤɚɤɨ ɛɢ ɫɟ 

ɪɚɡɭɦɟɥɢ ɦɨɝɭʄɢ ɟɮɟɤɬɢ ɧɚ ɞɭɝɨɪɨɱɧɟ ɢɫɯɨɞɟ. Ɉɜɚ ɫɬɭɞɢʁɚ ɩɨɫɬɚɜʂɚ ɬɟɦɟʂɟ ɡɚ ɞɚʂɚ 

ɢɫɬɪɚɠɢɜɚʃɚ ɭ ɰɢʂɭ ɪɚɡɜɨʁɚ ɫɬɪɚɬɟɝɢʁɚ ɢ ɬɟɪɚɩɢʁɚ ɤɨʁɟ ɛɢ ɦɨɝɥɟ ɩɨɛɨʂɲɚɬɢ ɫɬɚʃɟ 

ɩɚɰɢʁɟɧɚɬɚ ɨɛɨɥɟɥɢɯ ɨɞ ɞɢʁɚɛɟɬɟɫɚ ɢ ɫɚɱɭɜɚɬɢ ʃɢɯɨɜɭ ɜɚɫɤɭɥɚɪɧɭ ɮɭɧɤɰɢʁɭ (159) ɂɚɤɨ 

ɫɭ ɩɨɱɟɬɧɢ ɪɟɡɭɥɬɚɬɢ ɢɫɬɪɚɠɢɜɚʃɚ ɧɚɞ Bretschneider-ɨɜɢɦ ɪɚɫɬɜɨɪɨɦ ɛɢɥɢ ɩɪɢɥɢɱɧɨ 

ɨɛɟɫɯɪɚɛɪɭʁɭʄɢ, ɩɨɤɚɡɚɜɲɢ ɩɪɨɦɟɧɟ ɭ ɮɭɧɤɰɢʁɢ ɟɧɞɨɬɟɥɢʁɚɥɧɢɯ ʄɟɥɢʁɚ ɢ ɞɨɩɪɢɧɨɫɟʄɢ 

ɞɟɟɧɞɨɬɟɥɢɡɚɰɢʁɢ, Kurusz et al. ɫɭ ɛɢɥɢ ɦɟђɭ ɩɪɜɢɦɚ ɤɨʁɢ ɫɭ ɨɛʁɚɜɢɥɢ ɪɟɡɭɥɬɚɬɟ ɤɨʁɢ ɫɭ 

ɭɤɚɡɢɜɚɥɢ ɧɚ ɧɟɢɧɮɟɪɢɨɪɧɨɫɬ ɭ ɨɱɭɜɚʃɭ ɢɧɬɟɝɪɢɬɟɬɚ ɟɧɞɨɬɟɥɢʁɚɥɧɢɯ ʄɟɥɢʁɚ ɩɪɢɥɢɤɨɦ 

ɤɨɪɢɲʄɟʃɚ ɩɨɫɟɛɧɨ ɞɢɡɚʁɧɢɪɚɧɢɯ ɪɚɫɬɜɨɪɚ ɡɚ ɫɤɥɚɞɢɲɬɟʃɟ ɭ ɩɨɪɟђɟʃɭ ɫɚ 

ɬɪɚɞɢɰɢɨɧɚɥɧɢɦ ɪɚɫɬɜɨɪɢɦɚ (ɤɚɨ ɲɬɨ ɫɭ ɯɟɩɚɪɢɧɢɡɢɪɚɧɢ ɮɢɡɢɨɥɨɲɤɢ ɪɚɫɬɜɨɪ 0.9% 

NaCl ɢ ɯɟɩɚɪɢɧɢɡɢɪɚɧɚ ɚɭɬɨɥɨɝɧɚ ɤɪɜ). Ɉɜɨ ʁɟ ɩɨɫɟɛɧɨ ɢɫɬɪɚɠɢɜɚɧɨ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɢ ɨɞ 

10°C ɭɡ ɩɪɢɦɟʃɟɧ ɞɢɫɬɟɧɡɢɨɧɢ ɩɪɢɬɢɫɚɤ ɨɞ 200 mmHg. (128) ɉɪɟɬɯɨɞɧɚ ɢɫɬɪɚɠɢɜɚʃɚ ɫɭ 

ɜɟʄ ɭɤɚɡɚɥɚ ɧɚ ɬɨ ɞɚ ɩɪɢɬɢɫɚɤ ɜɟʄɢ ɨɞ 100 mmHg ɭɧɭɬɚɪ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɩɪɢɥɢɤɨɦ 

ɤɨɪɢɲʄɟʃɚ ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ 0.9% NaCl ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɦɚ ɧɢɠɢɦ ɨɞ 20°C ɦɨɠɟ 

ɧɟɝɚɬɢɜɧɨ ɭɬɢɰɚɬɢ ɧɚ ɫɥɨʁ ɟɧɞɨɬɟɥɢʁɚɥɧɢɯ ʄɟɥɢʁɚ ɝɪɚɮɬɚ. Ɉɜɨ ɦɨɠɟ ɭɡɪɨɤɨɜɚɬɢ ɟɞɟɦ 

ɦɟɞɢʁɟ, ɲɬɨ ɞɚʂɟ ɦɨɠɟ ɞɨɩɪɢɧɟɬɢ ɩɨʁɚɱɚʃɭ ɩɨɜɪɟɞɚ ɢɡɚɡɜɚɧɢɯ ɢɫɯɟɦɢʁɫɤɨ-

ɪɟɩɟɪɮɭɡɢɨɧɢɦ ɩɪɨɰɟɫɢɦɚ ɤɨɞ ɝɪɚɮɬɚ. Ɋɟɡɭɥɬɚɬɢ ɨɜɨɝ ɢɫɬɪɚɠɢɜɚʃɚ, ɡɚʁɟɞɧɨ ɫɚ 

ɩɪɟɬɯɨɞɧɢɦ ɧɚɥɚɡɢɦɚ, ɭɤɚɡɭʁɭ ɧɚ ɡɧɚɱɚʁ ɚɞɟɤɜɚɬɧɨɝ ɢɡɛɨɪɚ ɪɚɫɬɜɨɪɚ ɡɚ ɨɱɭɜɚʃɟ ɜɟɧɫɤɢɯ 

ɝɪɚɮɬɨɜɚ ɢ ɩɪɚɜɢɥɧɨɝ ɭɩɪɚɜʂɚʃɚ ɞɢɫɬɟɧɡɢɨɧɢɦ ɩɪɢɬɢɫɤɨɦ ɬɨɤɨɦ ɯɢɪɭɪɲɤɢɯ 

ɩɪɨɰɟɞɭɪɚ. Ɉɜɨ ɦɨɠɟ ɡɧɚɱɚʁɧɨ ɭɧɚɩɪɟɞɢɬɢ ɞɭɝɨɪɨɱɧɟ ɢɫɯɨɞɟ ɩɚɰɢʁɟɧɚɬɚ ɤɨʁɢ ɫɭ 

ɩɨɞɜɪɝɧɭɬɢ ɨɜɢɦ ɤɪɢɬɢɱɧɢɦ ɩɪɨɰɟɞɭɪɚɦɚ. (119). Ⱥɤɬɢɜɚɰɢʁɚ ɚɩɨɩɬɨɬɫɤɢɯ ɦɟɯɚɧɢɡɚɦɚ, 

ɤɚɨ ɢ ʃɢɯɨɜɨ ɫɭɡɛɢʁɚʃɟ, ɦɨɠɟ ɢɦɚɬɢ ɡɧɚɱɚʁɚɧ ɭɬɢɰɚʁ ɧɚ ɬɪɚʁɧɨɫɬ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ. ɍ 

ɤɚɫɧɢʁɟɦ ɢɫɬɪɚɠɢɜɚʃɭ, ɑɟɫɬɟɪ ɢ ɫɚɪɚɞɧɢɰɢ ɫɭ ɩɪɭɠɢɥɢ ɞɨɤɚɡɟ ɞɚ ɩɨɫɬɨʁɢ ɡɧɚɱɚʁɧɨ 

ɩɨʁɚɱɚɧ ɤɨɧɬɪɚɤɬɢɥɧɢ ɨɞɝɨɜɨɪ ɧɚ ɧɨɪɚɞɪɟɧɚɥɢɧ ɧɚɤɨɧ ɫɤɥɚɞɢɲɬɟʃɚ ɫɚɮɟɧɫɤɨɝ ɜɟɧɫɤɨɝ 

ɝɪɚɮɬɚ ɭ St. Thomas ɤɚɪɞɢɨɩɥɟɝɢɱɧɨɦ ɪɚɫɬɜɨɪɭ ɭ ɩɨɪɟђɟʃɭ ɫɚ ɫɤɥɚɞɢɲɬɟʃɟɦ ɭɡ 

ɤɨɪɢɲʄɟʃɟ ɚɭɬɨɥɨɝɧɟ ɯɟɩɚɪɢɧɢɡɢɪɚɧɟ ɤɪɜɢ ɢɥɢ ɯɟɩɚɪɢɧɢɡɢɪɚɧɨɝ ɮɢɡɢɨɥɨɲɤɨɝ 

ɪɚɫɬɜɨɪɚ. Ɉɜɢ ɧɚɥɚɡɢ ɭɤɚɡɭʁɭ ɧɚ ɬɨ ɞɚ ɪɚɡɥɢɱɢɬɢ ɧɚɱɢɧɢ ɫɤɥɚɞɢɲɬɟʃɚ ɦɨɝɭ ɭɬɢɰɚɬɢ ɧɚ 

ɤɨɧɬɪɚɤɬɢɥɧɟ ɨɫɨɛɢɧɟ ɝɪɚɮɬɨɜɚ ɢ ʃɢɯɨɜ ɨɞɝɨɜɨɪ ɧɚ ɜɚɡɨɤɨɧɫɬɪɢɤɬɨɪɧɟ ɫɭɩɫɬɚɧɰɟ ɤɚɨ 

ɲɬɨ ʁɟ ɧɨɪɚɞɪɟɧɚɥɢɧ. Ɉɜɨ ɢɫɬɪɚɠɢɜɚʃɟ ɩɨɞɜɥɚɱɢ ɜɚɠɧɨɫɬ ɩɚɠʂɢɜɨɝ ɢɡɛɨɪɚ ɪɚɫɬɜɨɪɚ ɡɚ 
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ɫɤɥɚɞɢɲɬɟʃɟ ɢ ɦɟɬɨɞɚ ɤɨʁɟ ɫɟ ɤɨɪɢɫɬɟ ɭ ɰɢʂɭ ɨɱɭɜɚʃɚ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬɢ ɜɟɧɫɤɢɯ 

ɝɪɚɮɬɨɜɚ. Ɋɚɡɭɦɟɜɚʃɟ ɨɜɚɤɜɢɯ ɭɬɢɰɚʁɚ ɦɨɠɟ ɛɢɬɢ ɤʂɭɱɧɨ ɡɚ ɭɧɚɩɪɟђɟʃɟ ɞɭɝɨɪɨɱɧɢɯ 

ɪɟɡɭɥɬɚɬɚ ɩɚɰɢʁɟɧɚɬɚ ɤɨʁɢ ɫɭ ɩɨɞɜɪɝɧɭɬɢ ɯɢɪɭɪɲɤɢɦ ɩɪɨɰɟɞɭɪɚɦɚ ɤɚɨ ɲɬɨ ʁɟ 

ɪɟɜɚɫɰɭɥɚɪɢɡɚɰɢʁɚ ɦɢɨɤɚɪɞɚ (133). Grohs et al. ɫɭ ɩɪɭɠɢɥɢ ɞɨɤɚɡɟ ɤɨʁɢ ɭɤɚɡɭʁɭ ɧɚ 

ɫɭɩɟɪɢɨɪɧɨɫɬ Bretschneider-ovog ɤɚɪɞɢɨɩɥɟɝɢɱɧɨɝ ɪɚɫɬɜɨɪɚ ɭ ɩɨɪɟђɟʃɭ ɫɚ Krebs-

Hanseleit ɤɪɢɫɬɚɥɨɢɞɧɢɦ ɪɚɫɬɜɨɪɨɦ. Ɍɚɤɨђɟ ɫɭ ɢɫɬɪɚɠɢɜɚɥɢ ɤɚɤɨ ɫɟ Bretschneider-ov 

ɪɚɫɬɜɨɪ ɧɨɫɢ ɭ ɩɨɪɟђɟʃɭ ɫɚ ɞɭɝɨɬɪɚʁɧɢɦ ɫɤɥɚɞɢɲɬɟʃɟɦ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɭ 

ɯɟɩɚɪɢɧɢɡɢɪɚɧɨʁ ɚɭɬɨɥɨɝɧɨʁ ɤɪɜɢ ɢ ɪɚɫɬɜɨɪɭ ɚɥɛɭɦɢɧɚ. Ɉɜɚʁ ɧɚɥɚɡ ʁɚɫɧɨ ɢɫɬɢɱɟ 

ɩɪɟɞɧɨɫɬɢ Bretschneider-ovog ɪɚɫɬɜɨɪɚ ɭ ɩɨɝɥɟɞɭ ɨɱɭɜɚʃɚ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬɢ ɢ ɬɪɚʁɧɨɫɬɢ 

ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ. Ɋɚɡɭɦɟɜɚʃɟ ɨɜɢɯ ɪɚɡɥɢɤɚ ɭ ɟɮɢɤɚɫɧɨɫɬɢ ɪɚɡɥɢɱɢɬɢɯ ɪɚɫɬɜɨɪɚ ɢ 

ɦɟɬɨɞɚ ɫɤɥɚɞɢɲɬɟʃɚ ɦɨɠɟ ɞɨɩɪɢɧɟɬɢ ɭɧɚɩɪɟђɟʃɭ ɢɫɯɨɞɚ ɯɢɪɭɪɲɤɢɯ ɩɪɨɰɟɞɭɪɚ 

ɪɟɜɚɫɰɭɥɚɪɢɡɚɰɢʁɟ ɢ ɩɨɛɨʂɲɚɬɢ ɜɚɫɤɭɥɚɪɧɨ ɡɞɪɚɜʂɟ ɩɚɰɢʁɟɧɚɬɚ. (160).  

ɉɪɨɰɟɧɚɬ ɞɟɧɭɞɚɰɢʁɟ ɟɧɞɨɬɟɥɚ ɞɨɤɚɡɚɧ ɛɨʁɟʃɟɦ ɚɧɬɢɬɟɥɚ ɜɟɡɚɧɢɯ ɡɚ CD34 

ɪɟɰɟɩɬɨɪɟ ɩɪɢɥɢɤɨɦ ɤɨɪɢɲʄɟʃɚ Ȼɪɟɬɲɧɚʁɞɟɪɨɜɨɝ ɪɚɫɬɜɨɪɚ ɢɡɧɨɫɢ 26.77% ɲɬɨ ɫɟ 

ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɪɚɡɥɢɤɭʁɟ ɨɞ ɨɫɬɚɥɢɯ ɪɚɫɬɜɨɪɚ ɤɨɪɢɲʄɟɧɢɯ ɭ ɢɫɬɪɚɠɢɜɚʃɭ. 

Ƚɥɢɤɨɤɚɥɢɤɫ ɟɧɞɨɬɟɥɚ ʁɟ ɫɥɨʁ ɫɚ ɫɜɨʁɫɬɜɢɦɚ ɫɥɢɱɧɢɦ ɝɟɥɭ ɢ ɛɨɝɚɬ ɭɝʂɟɧɢɦ ɯɢɞɪɚɬɢɦɚ 

ɤɨʁɢ ɨɛɥɚɠɟ ɭɧɭɬɪɚɲʃɨɫɬ ɜɚɫɤɭɥɚɪɧɨɝ ɟɧɞɨɬɟɥɚ. Ɉɜɚʁ ɫɥɨʁ ʁɟ ɩɨɜɟɡɚɧ ɫɚ ɟɧɞɨɬɟɥɨɦ ɩɭɬɟɦ 

ɤʂɭɱɧɢɯ ɦɨɥɟɤɭɥɚ, ɭɝɥɚɜɧɨɦ ɩɪɨɬɟɨɝɥɢɤɚɧɚ ɢ ɝɥɢɤɨɩɪɨɬɟɢɧɚ, ɤɨʁɢ ɡɚʁɟɞɧɨ ɮɨɪɦɢɪɚʁɭ 

ɦɪɟɠɭ. ɍɧɭɬɚɪ ɬɟ ɦɪɟɠɟ, ɢɧɤɨɪɩɨɪɢɪɚɧɢ ɫɭ ɪɚɡɥɢɱɢɬɢ ɪɚɫɬɜɨɪʂɢɜɢ ɦɨɥɟɤɭɥɢ ɤɨʁɢ 

ɩɨɬɢɱɭ ɢɡ ɩɥɚɡɦɟ ɢɥɢ ɫɚɦɨɝ ɟɧɞɨɬɟɥɚ. Ƚɥɢɤɨɤɚɥɢɤɫ ɟɧɞɨɬɟɥɚ ɮɨɪɦɢɪɚ ɫɟ ɩɪɟɦɚ ɥɭɦɟɧɭ, 

ɫɚɫɬɚɜʂɟɧ ɨɞ ɪɚɫɬɜɨɪʂɢɜɢɯ ɤɨɦɩɨɧɟɧɚɬɚ ɤɨʁɟ ɫɭ ɦɟђɭɫɨɛɧɨ ɩɨɜɟɡɚɧɟ, ɢɥɢ ɩɪɟɤɨ 

ɫɨɥɭɛɢɥɧɢɯ ɩɪɨɬɟɨɝɥɢɤɚɧɚ ɢ ɝɥɭɤɨɡɚɦɢɧɨɝɥɢɤɚɧɚ. Ⱦɟɛʂɢɧɚ ɝɥɢɤɨɤɚɥɢɤɫɚ ɜɚɪɢɪɚ ɢ 

ɞɢɧɚɦɢɱɧɨ ɫɟ ɦɟʃɚ ɩɨɞ ɭɬɢɰɚʁɟɦ ɪɚɡɥɢɱɢɬɢɯ ɮɚɤɬɨɪɚ, ɭɤʂɭɱɭʁɭʄɢ ɟɧɡɢɦɫɤɟ ɩɪɨɰɟɫɟ ɢ 

ɞɟʁɫɬɜɨ shear stress-ɚ (ɫɢɥɚ ɬɪɟʃɚ ɤɪɜɧɢɯ ɮɥɭɢɞɚ ɧɚ ɭɧɭɬɪɚɲʃɨɫɬ ɤɪɜɧɢɯ ɫɭɞɨɜɚ). 

Ɉɞɪɠɚɜɚʃɟ ɪɚɜɧɨɬɟɠɟ ɢɡɦɟђɭ ɫɢɧɬɟɡɟ ɢ ɤɪɡɚʃɚ (ɟɧɝ. shedding) ɝɥɢɤɨɤɚɥɢɤɫɚ ɱɢɧɢ 

ɩɪɟɰɢɡɧɨ ɨɞɪɟђɢɜɚʃɟ ʃɟɝɨɜɟ ɝɟɨɦɟɬɪɢʁɟ ɜɟɨɦɚ ɢɡɚɡɨɜɧɢɦ. ɋɚɫɬɚɜ ɨɜɨɝ ɫɥɨʁɚ, ɤɨʁɢ 

ɭɤʂɭɱɭʁɟ ɦɟɦɛɪɚɧɫɤɢ ɜɟɡɚɧɟ ɩɪɨɬɟɨɝɥɢɤɚɧɟ, ɝɥɢɤɨɩɪɨɬɟɢɧɟ ɢ ɝɥɢɤɨɡɚɦɢɧɨɝɥɢɤɚɧɟ, ɬɟ 

ɤɨɦɩɨɧɟɧɬɟ ɭ ɩɥɚɡɦɢ ɤɨʁɟ ɫɭ ɪɚɫɬɜɨɪʂɢɜɟ, ɧɢʁɟ ɫɬɚɬɢɱɚɧ. ɍɦɟɫɬɨ ɬɨɝɚ, ɩɨɜɪɲɢɧɫɤɢ ɫɥɨʁ 

ɟɧɞɨɬɟɥɚ ʁɟ ɜɟɨɦɚ ɞɢɧɚɦɢɱɚɧ, ɫɚ ɦɨɥɟɤɭɥɢɦɚ ɜɟɡɚɧɢɦ ɡɚ ɦɟɦɛɪɚɧɭ ɤɨʁɢ ɫɟ ɤɨɧɬɢɧɭɢɪɚɧɨ 

ɨɛɧɚɜʂɚʁɭ ɢ ɡɚɦɟʃɭʁɭ, ɛɟɡ ʁɚɫɧɨ ɞɟɮɢɧɢɫɚɧɟ ɝɪɚɧɢɰɟ ɢɡɦɟђɭ ɥɨɤɚɥɧɨ ɫɢɧɬɟɬɢɫɚɧɢɯ 

ɤɨɦɩɨɧɟɧɚɬɚ ɢ ɟɥɟɦɟɧɚɬɚ ɤɨʁɢ ɫɭ ɞɨɩɪɟɦʂɟɧɢ ɢɡ ɩɥɚɡɦɟ. ɇɚ ɩɪɢɦɟɪ, ɯɢʁɚɥɭɪɨɧɚɧ ɜɟɡɚɧ 

ɡɚ ɦɟɦɛɪɚɧɭ ɦɨɠɟ ɞɚ ɞɨɫɬɢɝɧɟ ɞɭɠɢɧɭ ɨɞ ɩɪɟɤɨ 1 ɦɢɤɪɨɦɟɬɪɚ. ȿɧɞɨɬɟɥɧɢ ɝɥɢɤɨɤɚɥɢɤɫ 

ɢɦɚ ɤʂɭɱɧɭ ɭɥɨɝɭ ɭ ɨɱɭɜɚʃɭ ɡɞɪɚɜʂɚ ɟɧɞɨɬɟɥɚ. ɋɦɟɲɬɟɧ ɢɡɦɟђɭ ɰɢɪɤɭɥɚɰɢʁɟ ɤɪɜɢ ɢ 
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ɦɟɦɛɪɚɧɟ ɟɧɞɨɬɟɥɧɢɯ ɫɬɚɧɢɰɚ, ɨɧ ʁɟ ɩɪɟɫɭɞɚɧ ɮɚɤɬɨɪ ɭ ɪɟɝɭɥɚɰɢʁɢ ɜɚɫɤɭɥɚɪɧɟ 

ɩɪɨɩɭɫɬʂɢɜɨɫɬɢ. ȿɜɢɞɟɧɬɢɪɚɧɨ ʁɟ ɞɚ ɨɜɚʁ ɫɥɨʁ ɦɨɠɟ ɫɟɥɟɤɬɢɜɧɨ ɨɝɪɚɧɢɱɢɬɢ ɩɪɢɫɬɭɩ 

ɨɞɪɟђɟɧɢɦ ɦɨɥɟɤɭɥɢɦɚ ɦɟɦɛɪɚɧɢ ɟɧɞɨɬɟɥɢʁɭɦɚ. Ɉɜɨ ɫɜɨʁɫɬɜɨ ʁɟ ɞɟɦɨɧɫɬɪɢɪɚɧɨ ɭ 

ɟɤɫɩɟɪɢɦɟɧɬɢɦɚ ɧɚ ɩɚɰɨɜɢɦɚ, ɩɨɫɟɛɧɨ ɧɚ ɦɟɡɟɧɬɟɪɢɱɧɢɦ ɚɪɬɟɪɢʁɚɦɚ, ɤɨɪɢɫɬɟʄɢ 

ɮɥɭɨɪɟɫɰɟɧɬɧɨ ɨɡɧɚɱɟɧɟ ɞɟɤɫɬɪɚɧɟ ɪɚɡɥɢɱɢɬɢɯ ɦɨɥɟɤɭɥɫɤɢɯ ɜɟɥɢɱɢɧɚ. ȿɧɡɢɦɫɤɨ 

(ɩɚɪɰɢʁɚɥɧɨ) ɭɤɥɚʃɚʃɟ ɝɥɢɤɨɤɚɥɢɤɫɚ, ɩɪɚʄɟɧɨ ɝɭɛɢɬɤɨɦ ʃɟɝɨɜɟ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬɢ ɭ 

ɨɞɪɠɚɜɚʃɭ ɩɨɥɭɩɪɨɩɭɫɬʂɢɜɨɫɬɢ ɤɚɩɢɥɚɪɚ, ɞɨɜɨɞɢ ɞɨ ɩɨʁɚɜɟ ɟɞɟɦɚ ɭ ɦɢɨɤɚɪɞɭ (159). 

ɇɟɭɬɪɚɥɢɡɚɰɢʁɚ ɝɥɢɤɨɤɚɥɢɤɫɚ ɞɨɜɨɞɢ ɞɨ ɩɨɜɟʄɚɧɟ ɚɩɫɨɪɩɰɢʁɟ ɚɥɛɭɦɢɧɚ ɨɞ ɫɬɪɚɧɟ 

ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ, ɚ ɬɚɤɨђɟ ɩɨɜɟʄɚɜɚ ɩɪɨɩɭɫɬʂɢɜɨɫɬ ɡɚ ɮɥɭɨɪɟɫɰɟɧɬɧɨ ɨɡɧɚɱɟɧɟ 

ɞɟɤɫɬɪɚɧɟ ɭ ɦɟɡɟɧɬɟɪɢɱɧɢɦ ɚɪɬɟɪɢʁɚɦɚ ɩɚɰɨɜɚ. Ʉɥɚɫɢɱɧɢ ɦɨɞɟɥ ɦɢɤɪɨɜɚɫɤɭɥɚɪɧɟ 

ɪɚɡɦɟɧɟ ɬɟɱɧɨɫɬɢ ɩɨɡɧɚɬ ɤɚɨ Starling-ɨɜ ɡɚɤɨɧ ɢɡ 1896. ɝɨɞɢɧɟ ɫɭɝɟɪɢɲɟ ɞɚ ɮɢɥɬɪɚɰɢʁɚ 

ɬɟɱɧɨɫɬɢ ɩɪɟɤɨ ɟɧɞɨɬɟɥɚ ɤɚɩɢɥɚɪɚ ɡɚɜɢɫɢ ɨɞ ɯɢɞɪɚɭɥɢɱɤɨɝ ɢ ɤɨɥɨɢɞɧɨɝ ɨɫɦɨɬɫɤɨɝ 

ɩɪɢɬɢɫɤɚ ɭ ɥɭɦɟɧɭ ɤɪɜɧɢɯ ɫɭɞɨɜɚ ɢ ɨɤɨɥɧɨɦ ɬɤɢɜɭ, ɨɜɚʁ ɦɨɞɟɥ ʁɟ ɨɬɤɪɢʄɟɦ ɩɨɫɬɨʁɚʃɚ ɢ 

ɮɭɤɧɰɢʁɟ ɟɧɞɨɬɟɥɧɨɝ ɝɥɢɤɨɤɚɥɢɤɫɚ ɩɨɫɬɚɨ ɧɟɩɪɢɦɟʃɢɜ. Ɍɨɤɨɦ ɯɢɪɭɪɲɤɟ ɩɪɟɩɚɪɚɰɢʁɟ 

ɫɚɮɟɧɫɤɟ ɜɟɧɟ ɤɨɧɜɟɰɢɨɧɚɥɧɨɦ ɬɟɯɧɢɤɨɦ ɟɧɞɨɬɟɥ ɞɨɥɚɡɢ ɭ ɤɨɧɬɚɤɬ ɫɚ ɪɚɫɬɜɨɪɨɦ ɤɨʁɢ ɫɟ 

ɤɨɪɢɫɬɢ ɡɚ ɢɧɫɭɮɥɚɰɢʁɭ ɝɪɚɮɬɚ ɪɚɞɢ ɩɪɨɜɟɪɟ ɜɟɥɢɱɢɧɟ ʃɟɝɨɜɨɝ ɥɭɦɟɧɚ ɢ ɢɧɬɟɝɪɢɬɟɬɚ. 

Ɍɚʁ ɩɪɜɢ ɤɨɧɬɚɤɬ ɦɨɠɟ ɞɚ ɢɦɚ ɩɨɬɟɧɰɢʁɚɥɧɢ ɞɟɬɪɢɦɟɧɬɚɥɧɢ ɟɮɟɤɚɬ ɧɚ ɫɭɞɛɢɧɭ ɨɜɨɝ 

ɤɨɧɞɭɢɬɚ ɬɚɤɨ ɲɬɨ ɦɨɠɟ ɞɚ ɫɚɱɭɜɚ ɢɥɢ ɨɲɬɟɬɢ ɢɧɬɟɝɪɢɬɟɬ ɨɜɨɝ ɬɚɧɤɨɝ, ɞɟɥɢɤɚɬɧɨɝ ɫɥɨʁɚ, 

ɚ ɨɩɟɬ ɨɞ ɤɪɭɰɢʁɚɥɧɨɝ ɡɧɚɱɚʁɚ ɡɚ ɨɱɭɜɚʃɟ ɢɧɬɟɝɪɢɬɟɬɚ ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ. Ɋɚɫɬɜɨɪɢ 

ɩɪɢɦɟʃɟɧɢ ɭ ɨɜɨɦ ɢɫɬɪɚɠɢɜɚʃɭ ɫɭ ɩɨɫɟɛɧɨ ɨɞɚɛɪɚɧɢ ɡɛɨɝ ɫɜɨʁɢɯ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ.  

ɏɟɩɚɪɢɧɢɡɢɪɚɧɢ 0.9% ɪɚɫɬɜɨɪ NaCl ɩɪɟɞɫɬɚɜʂɚ ɬɪɚɞɢɰɢɨɧɚɥɧɢ ɢ ʁɟɞɚɧ ɨɞ ɧɚʁʄɟɲʄɟ 

ɤɨɪɢɲʄɟɧɢɯ ɪɚɫɬɜɨɪɚ ɭ ɫɜɪɯɭ ɫɤɥɚɞɢɲɬɟʃɚ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɭ ɤɨɪɨɧɚɪɧɨʁ ɯɢɪɭɪɝɢʁɢ ɢ 

ɭ ɧɟɤɭ ɪɭɤɭ ɦɨɠɟ ɫɟ ɪɟʄɢ ɞɚ ʁɟ ɤɨɪɢɲʄɟɧ ɤɚɨ ɤɨɧɬɪɨɥɧɚ ɝɪɭɩɚ, ɩɨɲɬɨ ʁɟ ɭɩɨɬɪɟɛɚ ɨɜɨɝ 

ɪɚɫɬɜɨɪɚ ɫɤɨɪɨ ɩɚ ɦɚɧɞɚɬɨɪɧɚ ɩɪɢɥɢɤɨɦ ɫɜɚɤɟ ɩɪɨɰɟɞɭɪɟ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ 

ɤɨʁɚ ɧɢʁɟ OPCAB, ɧɚ ɤɨʁɢ ɨɬɩɚɞɚ ɦɚʃɢ ɩɪɨɰɟɧɚɬ ɭɤɭɩɧɨɝ ɛɪɨʁɚ ɯɢɪɭɪɲɤɢɯ  

ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢɨɧɢɯ ɩɪɨɰɟɞɭɪɚ (5-10%) (145). 

ɉɪɟɬɩɨɫɬɚɜɤɚ ʁɟ ɞɚ ɩɪɢɪɨɞɚ ɤɪɢɫɬɚɥɨɢɞɧɨɝ ɪɚɫɬɜɨɪɚ ɞɨɜɨɞɢ ɞɨ ɪɚɫɬɜɚɪɚʃɚ ɫɥɨʁɚ 

ɟɧɞɨɬɟɥɧɨɝ ɝɥɢɤɨɤɚɥɢɤɫɚ ɢ ɧɚ ɬɚʁ ɧɚɱɢɧ ɨɦɨɝɭʄɚɜɚ ɢɦɭɧɢɦ ʄɟɥɢʁɚɦɚ ɤɪɜɢ ɞɚ ɞɨђɭ ɭ 

ɤɨɧɬɚɤɬ ɫɚ ɡɢɞɨɦ ʄɟɥɢʁɟ ɟɧɞɨɬɟɥɚ ɲɬɨ ɞɚʂɟ ɞɨɜɨɞɢ ɞɨ ɤɚɫɤɚɞɟ ɞɨɛɪɨ ɩɨɡɧɚɬɢɯ ɞɨɝɚђɚʁɚ 

ɧɚ ɩɨɜɪɲɢɧɢ ɟɧɞɨɬɟɥɚ ɤɨʁɢ ɧɚ ɤɪɚʁɭ ɞɨɜɨɞɟ ɞɨ ɨɲɬɟʄɟʃɚ ɡɢɞɚ ɢ ɩɨɱɟɬɤɚ ɡɚɱɚɪɚɧɨɝ ɤɪɭɝɚ 

ɢ ɩɪɨɰɟɫɚ ɧɚ ɢ ɭ ɡɢɞɭ ɜɟɧɫɤɨɝ ɤɨɧɞɭɢɬɚ ɲɬɨ ɩɨɬɟɧɰɢʁɚɥɧɨ ɜɨɞɢ ɭ ʃɟɝɨɜɭ ɞɢɫɮɭɧɤɰɢʁɭ. 

ɍ ɧɟɤɨɥɢɤɨ ɫɩɪɨɜɟɞɟɧɢɯ ɢɫɩɢɬɢɜɚʃɚ ɩɨɬɜɪђɟɧ ʁɟ ɲɬɟɬɧɢ ɭɬɢɰɚʁ ɨɜɨɝ ɪɚɫɬɜɨɪɚ, ɞɨɤ ɨɩɟɬ 

ɭ ɞɪɭɝɢɦ ɢɫɬɪɚɠɢɜɚʃɢɦɚ ɧɢʁɟ ɩɨɤɚɡɚɧɚ ɪɚɡɥɢɤɚ ɢɡɦɟђɭ ɨɜɨɝ ɪɚɫɬɜɨɪɚ ɢ ɯɟɩɚɪɢɧɢɡɢɪɚɧɟ 



133 
 

ɚɭɬɨɥɨɝɧɟ ɤɪɜɢ. ɇɟɤɢ ɢɫɬɪɚɠɢɜɚɱɢ ɫɭ ɞɨɲɥɢ ɞɨ ɡɚɤʂɭɱɤɚ ɞɚ ʁɟ ɝɥɚɜɧɢ ɤɪɢɜɚɰ ɡɚ ɨɜɚɤɜɟ 

ɪɟɡɭɥɬɚɬɟ ɛɢɨ ɭɩɪɚɜɨ ɧɟɮɪɚɤɰɢɨɧɢɫɚɧɢ ɯɟɩɚɪɢɧ. Ɋɚɫɬɜɨɪ ɯɟɩɚɪɢɧɢɡɚɪɚɧɟ ɤɪɜɢ ʁɟ 

ɨɞɚɛɪɚɧ ɧɚ ɨɫɧɨɜɭ ʃɟɝɨɜɢɯ ɮɢɡɢɨɥɨɲɤɢɯ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ. ɋɜɨʁɫɬɜɚ ɢ ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ ɫɭ 

ɞɨɛɪɨ ɩɨɡɧɚɬɟ, ɫɚɞɪɠɚʁ ɟɥɟɤɬɪɨɥɢɬɚ, ɤɢɫɟɨɧɢɤɚ ɢ ɯɪɚɧʂɢɜɢɯ ɦɚɬɟɪɢʁɚ ɭ ɫɚɜɪɲɟɧɢɦ 

ɩɪɨɩɨɪɰɢʁɚɦɚ, ɭɡ „caveat“. ɋɜɢ ɦɟɯɚɧɢɡɧɢ ɢ ɛɟɧɟɮɢɬɢ ɤɪɜɢ ɤɚɨ ɪɚɫɬɜɨɪɚ ɡɚ ɫɤɥɚɞɢɲɬɟʃɟ 

ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɜɚɠɟ ɫɚɦɨ ɧɚ ɫɨɛɧɨʁ ɬɟɦɩɟɪɚɬɭɪɢ ɭ ɨɞɫɭɫɬɜɭ ɞɨɞɚɬɚɤɚ ɭ ɛɢɥɨ ɤɨɦ 

ɨɛɥɢɤɭ. Ɉɜɨ ɧɚɠɚɥɨɫɬ ɧɢʁɟ ɦɨɝɭʄɟ ɢɡɜɟɫɬɢ, ɩɨɲɬɨ ɛɢ ɤɨɚɝɭɥɚɰɢɨɧɚ ɤɚɫɤɚɞɚ ɧɚɫɬɭɩɢɥɚ 

ɧɚ ɫɰɟɧɭ ɢ ɜɪɥɨ ɛɪɡɨ ɞɨɜɟɥɚ ɞɨ ɨɤɥɭɡɢʁɟ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɩɪɟ ɧɟɝɨ ɲɬɨ ɭɨɩɲɬɟ ɞɨђɟ ɞɨ 

ɬɪɟɧɭɬɤɚ ɤɪɟɚɰɢʁɟ ɛɢɥɨ ɤɨʁɟ ɚɧɚɫɬɨɦɨɡɟ. Ɍɭ ɧɚɫɬɭɩɚ ɯɟɩɚɪɢɧ, ɫɚ ɫɜɢɦ ɫɜɨʁɢɦ ɛɟɧɟɮɢɬɢɦɚ, 

ɚɥɢ ɢ  ɩɨɬɟɧɰɢʁɚɥɧɢɦ ɦɚɧɚɦɚ ɤɨʁɟ ɫɟ ɨɞɪɚɠɚɜɚʁɭ ɧɚ ɫɬɚʃɟ ɟɧɞɨɬɟɥɧɨɝ ɝɥɢɤɨɤɚɥɢɤɫɚ ɡɛɨɝ 

ʁɨɧɢɡɭʁɭʄɟ ɩɪɢɪɨɞɟ ɫɭɥɮɚɬɧɢɯ ɝɪɭɩɚ (161). Ɍɚɤɨђɟ ɧɢʁɟ ɦɨɝɭʄɟ ɨɞɪɠɚɜɚɬɢ ɬɟɦɩɟɪɚɬɭɪɭ 

ɤɪɜɢ ɭ ɮɢɡɢɨɥɨɲɤɢɦ ɝɪɚɧɢɰɚɦɚ ɭ ɬɨɤɭ ɩɪɨɰɟɫɚ ɯɢɪɭɪɲɤɟ ɩɪɟɩɚɪɚɰɢʁɟ, ɲɬɨ ɫɚɦɨ ɩɨ ɫɟɛɢ 

ɢɦɩɥɢɰɢɪɚ ɩɪɨɦɟɧɭ pH ɤɪɜɢ, ɤɚɨ ɢ ɢɡɦɟʃɟɧɭ ɮɭɧɤɰɢʁɭ ɢɦɭɧɢɯ ʄɟɥɢʁɚ.  ɋɜɟɠɟ ɡɚɦɪɡɧɭɬɚ 

ɩɥɚɡɦɚ (ɋɁɉ) ʁɟ ɤɚɨ ɪɚɫɬɜɨɪ ɫɚ ɩɨɬɟɧɰɢʁɚɥɧɨ ɛɟɧɟɜɨɥɟɧɬɧɢɦ ɟɮɟɤɬɢɦɚ ɧɚ ɫɬɚʃɟ ɡɢɞɚ 

ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɨɞɚɛɪɚɧɚ ɡɛɨɝ ɫɜɨɝ ʁɟɞɢɧɫɬɜɟɧɨɝ ɩɪɨɬɟɢɧɫɤɨɝ ɫɚɫɬɚɜɚ. ɋɁɉ ɫɚɞɪɠɢ ɫɜɟ 

ɮɚɤɬɨɪɟ ɤɨɚɝɭɥɚɰɢʁɟ, ɚɥɢ ɢ ɮɢɡɢɨɥɨɲɤɟ ɚɧɬɢɤɨɚɝɭɥɚɧɬɟ ɤɚɨ ɲɬɨ ɫɭ ɩɪɨɬɟɢɧ ɐ, ɩɪɨɬɟɢɧ 

ɋ, ɢɧɯɢɛɢɬɨɪ ɬɤɢɜɧɨɝ ɩɭɬɚ ɤɨɚɝɭɥɚɰɢʁɟ, ɫɜɟ ɦɨɝɭʄɟ ɩɪɨɬɟɢɧɟ ɩɥɚɡɦɟ (ɚɥɛɭɦɢɧɟ, 

ɝɥɨɛɭɥɢɧɟ), ɟɥɟɤɬɪɨɥɢɬɟ, ɚɥɢ ɢ ɤɨɧɫɬɢɬɭɟɧɬɟ ɟɧɞɨɬɟɥɧɨɝ ɝɥɢɤɨɤɚɥɢɤɫɚ ɤɨʁɢ ɧɚɤɨɧ 

ɞɨɫɩɟɜɚʃɚ ɭ ɰɢɪɤɭɥɚɰɢʁɭ ɞɨɛɢʁɚʁɭ ɚɧɬɢɤɨɚɝɭɥɚɧɬɧɚ ɫɜɨʁɫɬɜɚ. Ɋɚɰɢɨɧɚɥɢɡɚɰɢʁɚ ɢɡɚ 

ɢɡɛɨɪɚ ɨɜɨɝ ɪɚɫɬɜɨɪɚ ʁɟɫɬɟ ɛɟɧɟɮɢɬ ɭ ɫɦɢɫɥɭ ɨɱɭɜɚʃɚ ɫɥɨʁɚ ɟɧɞɨɬɟɥɧɨɝ ɝɥɢɤɨɤɚɥɢɤɫɚ ɢ 

ɭɛɢɪɚʃɟ ɛɟɧɟɮɢɬɚ ɭ ɫɦɢɫɥɭ ɩɪɨɬɟɤɰɢʁɟ ɢɫɬɨɝ. ɂɚɤɨ ɧɟ ɩɨɫɬɨʁɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ 

ɪɚɡɥɢɤɚ ɢɡɦɟђɭ ɪɟɡɭɥɬɚɬɚ ɞɨɛɢʁɟɧɢɯ ɩɪɢɥɢɤɨɦ ɭɩɨɬɪɟɛɟ ɪɚɫɬɜɨɪɚ ɋɁɉ, ɯɟɩɚɪɢɧɢɡɢɪɚɧɨɝ 

ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ ɢ ɯɟɩɚɪɢɧɢɡɢɪɚɧɟ ɤɪɜɢ ɭ ɫɦɢɫɥɭ ɨɱɭɜɚʃɚ ɢɧɬɟɝɪɢɬɟɬɚ 

ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ, ɧɚʁɦɚʃɚ ɚɦɩɥɢɬɭɞɚ ɭ ɪɟɡɭɥɬɚɬɢɦɚ ʁɟ ɩɨɫɬɢɝɧɭɬɚ ɛɚɲ ɤɨɞ ɨɜɨɝ 

ɪɚɫɬɜɨɪɚ ɢ ɧɚʁɜɟʄɚ ɞɨɫɥɟɞɧɨɫɬ ɪɟɡɭɥɬɚɬɚ. 

ɏɌɄ ɪɚɫɬɨɜɨɪ (Bretschneider) ɩɪɟɞɫɬɚɜʂɚ ɝɪɭɩɭ ɞɢɡɚʁɧɢɪɚɧɢɯ ɪɚɫɬɜɨɪɚ ɫɚ 

ɲɢɪɨɤɨɦ ɭɩɨɬɪɟɛɨɦ ɭ ɦɟɞɢɰɢɧɢ. Ɉɞ ɤɚɪɞɢɨɯɢɪɭɪɝɢʁɟ ɞɨ ɬɪɚɧɫɩɥɚɧɬɚɰɢʁɟ ɫɤɨɪɨ ɫɜɢ 

ɫɨɥɢɞɧɢɯ ɨɪɝɚɧɚ, ɩɟɪɮɭɡɢʁɚ ɨɜɢɦ ɫɚɞɪɠɚʁɟɦ ɞɨɜɨɞɢ ɞɨ ɩɨɛɨʂɲɚɧɢɯ ɪɟɡɭɥɬɚɬɚ ɭ ɫɜɢɦ 

ɩɨʂɢɦɚ ɭ ɤɨʁɢɦɚ ʁɟ ɤɨɪɢɲʄɟɧ. ȵɟɝɨɜ ɫɚɫɬɚɜ ʁɟ ɫɥɢɱɚɧ ɢɧɬɪɚʄɟɥɢʁɫɤɨɦ ɫɚɫɬɚɜɭ 

ɟɥɟɤɬɪɨɥɢɬɚ ɢ ɡɚ ɪɚɡɥɢɤɭ ɨɞ ɟɤɫɬɪɚʄɟɥɢʁɫɤɢɯ ɪɚɫɬɜɨɪɚ ɬɪɚʁɚʃɟ ɞɟɩɨɥɚɪɢɡɚɰɢʁɟ ɦɟɦɛɪɚɧɟ 

ʁɟɫɬɟ ɦɧɨɝɨ ɞɭɠɟ (162). ɂɚɤɨ ʁɟ ɩɪɢɦɟɧɚ ɨɜɨɝ ɪɚɫɬɜɨɪɚ ɭ ɞɪɭɝɢɦ ɢɫɬɪɚɠɢɜɚʃɢɦɚ ʁɟ ɢɦɚɥɚ 

ɩɨɡɢɬɢɜɚɧ ɟɮɟɤɚɬ ɧɚ ɮɭɧɤɰɢʁɭ ɟɧɞɨɬɟɥɚ, ɭ ʁɟɞɧɨɦ ɢɫɬɪɚɠɢɜɚʃɭ ɫɟ ɧɚɜɨɞɢ ɧɟɝɚɬɢɜɚɧ 

ɟɮɟɤɚɬ ɨɜɨɝ ɪɚɫɬɜɨɪɚ ɧɚ ɢɧɬɟɝɪɢɬɟɬ ɟɧɞɨɬɟɥɚ, ɭɡ ɧɚɩɨɦɟɧɭ ɞɚ ɬɨ ʁɟɫɬɟ ɢɧɢɰɢʁɚɥɧɢ ɟɮɟɤɚɬ 
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ɤɨʁɢ ɧɟɦɚ ɤɚɫɧɢʁɟɝ ɧɟɝɚɬɢɜɧɨɝ ɭɬɢɰɚʁɚ ɧɚ ɤɥɢɧɢɱɤɟ ɪɟɡɭɥɬɚɬɟ. ɇɚʁɛɨʂɚ ɩɪɚɤɫɚ ɤɨɞ ɢɡɛɨɪɚ 

ɦɟɫɬɚ ɡɚ ɞɢɫɬɚɥɧɭ ɚɧɚɫɬɨɦɨɡɭ ɭ ɛɚʁɩɚɫ ɨɩɟɪɚɰɢʁɚɦɚ ɡɚ ɤɨɪɨɧɚɪɧɟ ɚɪɬɟɪɢʁɟ ɩɨɞɪɚɡɭɦɟɜɚ 

ɫɟɥɟɤɰɢʁɭ ɫɟɝɦɟɧɬɚ ɤɨɪɨɧɚɪɧɟ ɚɪɬɟɪɢʁɟ ɤɨʁɢ ʁɟ ɲɬɨ ɫɥɨɛɨɞɧɢʁɢ ɨɞ ɚɬɟɪɨɫɤɥɟɪɨɬɫɤɢɯ 

ɩɥɚɤɨɜɚ. Ɉɜɚɤɚɜ ɩɪɢɫɬɭɩ ɢɦɚ ɡɚ ɰɢʂ ɨɫɢɝɭɪɚɬɢ ɞɭɝɨɬɪɚʁɧɭ ɩɚɬɟɧɬɧɨɫɬ ɝɪɚɮɬɚ ɢ 

ɨɩɬɢɦɚɥɧɨ ɮɭɧɤɰɢɨɧɢɫɚʃɟ. Јɟɞɚɧ ɨɞ ɤʂɭɱɧɢɯ ɮɚɤɬɨɪɚ ʁɟɫɬɟ ɩɨɫɬɢɡɚʃɟ ɚɧɬɟɪɨɝɪɚɞɧɨɝ 

ɩɪɨɬɨɤɚ. Ɍɨ ɡɧɚɱɢ ɞɚ ʁɟ ɩɨɠɟʂɧɨ ɞɚ ɦɟɫɬɨ ɚɧɚɫɬɨɦɨɡɟ ɛɭɞɟ ɲɬɨ ɛɥɢɠɟ ɩɪɨɤɫɢɦɚɥɧɨɦ 

(ɢɡɜɨɪɭ) ɤɨɪɨɧɚɪɧɨɝ ɤɪɜɧɨɝ ɫɭɞɚ. Ɋɚɡɥɨɡɢ ɡɚ ɨɜɚɤɚɜ ɢɡɛɨɪ ɫɭ ɜɢɲɟɫɬɪɭɤɢ. ɉɪɜɨ, 

ɩɪɨɤɫɢɦɚɥɧɚ ɪɟɝɢʁɚ ɤɨɪɨɧɚɪɧɟ ɚɪɬɟɪɢʁɟ ɨɛɢɱɧɨ ɢɦɚ ɜɟʄɢ ɥɭɦɟɧ, ɲɬɨ ɦɢɧɢɦɢɡɢɪɚ 

ɧɟɭɫɤɥɚђɟɧɨɫɬ ɢɡɦɟђɭ ɝɪɚɮɬɚ ɢ ɤɨɪɨɧɚɪɧɟ ɚɪɬɟɪɢʁɟ. Ɉɜɚ ɭɫɤɥɚђɟɧɨɫɬ ʁɟ ɤʂɭɱɧɚ ɡɚ 

ɨɞɪɠɚɜɚʃɟ ɨɩɬɢɦɚɥɧɨɝ ɩɪɨɬɨɤɚ ɤɪɜɢ ɢ ɫɦɚʃɟʃɟ ɬɭɪɛɭɥɟɧɰɢʁɚ, ɲɬɨ ɧɚ ɤɪɚʁɭ ɞɨɩɪɢɧɨɫɢ 

ɞɭɝɨɬɪɚʁɧɨʁ ɩɚɬɟɧɬɧɨɫɬɢ ɝɪɚɮɬɚ. Ɍɚɤɨђɟ, ɜɟʄɢ ɥɭɦɟɧ ɨɥɚɤɲɚɜɚ ɛɨʂɢ ɩɪɨɬɨɤ ɤɪɜɢ, ɩɨɡɧɚɬ 

ɤɚɨ "runoff" (163). 

ȼɚɠɧɨ ʁɟ ɧɚɩɨɦɟɧɭɬɢ ɞɚ ɜɟɥɢɱɢɧɚ ɥɭɦɟɧɚ ɤɨɪɨɧɚɪɧɟ ɚɪɬɟɪɢʁɟ ɢɦɚ ɡɧɚɱɚʁɚɧ ɭɬɢɰɚʁ 

ɧɚ ɞɭɝɨɪɨɱɧɭ ɩɚɬɟɧɬɧɨɫɬ ɝɪɚɮɬɚ. ɋɬɭɞɢʁɟ ɫɭ ɩɨɤɚɡɚɥɟ ɞɚ ɧɚɤɨɧ 10 ɝɨɞɢɧɚ, ɚɭɬɨɜɟɧɫɤɢ 

ɝɪɚɮɬɨɜɢ ɢɦɚʁɭ ɢɦɩɪɟɫɢɜɧɭ ɫɬɨɩɭ ɨɞ 88% ɩɚɬɟɧɬɧɨɫɬɢ ɧɚ ɤɨɪɨɧɚɪɧɢɦ ɚɪɬɟɪɢʁɚɦɚ ɱɢʁɢ ʁɟ 

ɥɭɦɟɧ ɜɟʄɢ ɨɞ 2 mm. ɇɚɫɭɩɪɨɬ ɬɨɦɟ, ɤɨɞ ɤɨɪɨɧɚɪɧɢɯ ɚɪɬɟɪɢʁɚ ɫɚ ɥɭɦɟɧɫɤɢɦ ɩɪɟɱɧɢɤɨɦ 

ɦɚʃɢɦ ɢɥɢ ʁɟɞɧɚɤɢɦ 2 mm, ɫɬɨɩɚ ɩɚɬɟɧɬɧɨɫɬɢ ɨɩɚɞɚ ɧɚ 55%. Ɉɜɢ ɩɨɞɚɰɢ ɞɨɞɚɬɧɨ ɢɫɬɢɱɭ 

ɜɚɠɧɨɫɬ ɢɡɛɨɪɚ ɚɞɟɤɜɚɬɧɨɝ ɦɟɫɬɚ ɡɚ ɚɧɚɫɬɨɦɨɡɭ ɢ ɭɡɢɦɚʁɭʄɢ ɭ ɨɛɡɢɪ ɜɟɥɢɱɢɧɭ ɥɭɦɟɧɚ 

ɤɨɪɨɧɚɪɧɢɯ ɚɪɬɟɪɢʁɚ (162). Ⱥɭɬɨɜɟɧɫɤɢ ɝɪɚɮɬɨɜɢ, ɢɚɤɨ ɱɟɫɬɨ ɤɨɪɢɲʄɟɧɢ ɭ ɤɨɪɨɧɚɪɧɨʁ 

ɛɚʁɩɚɫ ɨɩɟɪɚɰɢʁɢ (CABG), ɱɟɫɬɨ ɫɟ ɫɭɨɱɚɜɚʁɭ ɫɚ ɢɡɚɡɨɜɨɦ ɨɤɥɭɡɢʁɟ ɬɨɤɨɦ ɜɪɟɦɟɧɚ. Ɉɜɢ 

ɝɪɚɮɬɨɜɢ ɢɦɚʁɭ ɜɢɫɨɤ ɩɪɨɰɟɧɚɬ ɨɤɥɭɡɢʁɚ, ɲɬɨ ɦɨɠɟ ɢɦɚɬɢ ɨɡɛɢʂɚɧ ɭɬɢɰɚʁ ɧɚ ɩɚɰɢʁɟɧɬɟ. 

ɋɬɚɬɢɫɬɢɤɟ ɭɤɚɡɭʁɭ ɧɚ ɫɥɟɞɟʄɟ ɫɬɨɩɟ ɨɤɥɭɡɢʁɟ: 

 3-12% ɨɤɥɭɡɢʁɚ ɫɟ ʁɚɜʂɚ ɩɪɟ ɫɚɦɨɝ ɨɬɩɭɫɬɚ ɢɡ ɛɨɥɧɢɰɟ. 

 ɍ ɩɪɜɨʁ ɝɨɞɢɧɢ ɧɚɤɨɧ ɨɩɟɪɚɰɢʁɟ, ɨɤɨ 8-25% ɝɪɚɮɬɨɜɚ ɢɫɤɚɡɭʁɟ ɡɧɚɤɨɜɟ ɨɤɥɭɡɢʁɟ. 

 ɇɚɤɨɧ 10 ɝɨɞɢɧɚ, ɱɚɤ 50-60% ɝɪɚɮɬɨɜɚ ɦɨɠɟ ɩɨɫɬɚɬɢ ɨɤɥɭɡɢɜɧɨ. 

ɋɪɟʄɨɦ, ɧɚɩɪɟɞɚɤ ɭ ɯɢɪɭɪɲɤɨʁ ɬɟɯɧɢɰɢ ɢ ɮɚɪɦɚɤɨɬɟɪɚɩɢʁɢ ʁɟ ɩɨɛɨʂɲɚɨ ɞɭɝɨɪɨɱɧɭ 

ɬɪɚʁɧɨɫɬ ɚɭɬɨɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ. ɋɤɨɪɚɲʃɟ ɫɬɭɞɢʁɟ ɫɭ ɩɪɢʁɚɜɢɥɟ ɡɧɚɱɚʁɧɨ ɩɨɛɨʂɲɚɧɭ 

ɩɚɬɟɧɬɧɨɫɬ ɚɭɬɨɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ, ɫɚ ɫɬɨɩɨɦ ɨɞ ɱɚɤ 91% ɧɚɤɨɧ 8 ɝɨɞɢɧɚ (164). ɍɩɪɤɨɫ 

ɡɧɚɱɚʁɧɨɦ ɧɚɩɪɟɬɤɭ ɭ ɦɟɞɢɰɢɧɫɤɢɦ ɩɪɨɰɟɞɭɪɚɦɚ, ʁɨɲ ɭɜɟɤ ɩɨɫɬɨʁɢ ɡɧɚɬɚɧ ɛɪɨʁ 

ɩɚɰɢʁɟɧɚɬɚ ɤɨʁɢ ʄɟ ɡɚɯɬɟɜɚɬɢ ɞɨɞɚɬɧɟ ɨɩɟɪɚɰɢʁɟ ɭ ɩɪɜɢɯ 10 ɝɨɞɢɧɚ ɧɚɤɨɧ ɤɨɪɨɧɚɪɧɟ 

ɛɚʁɩɚɫ ɯɢɪɭɪɝɢʁɟ (CABG). ɉɪɨɰɟʃɭʁɟ ɫɟ ɞɚ ɨɤɨ 13% ɩɚɰɢʁɟɧɚɬɚ ɤɨʁɢ ɫɭ ɩɨɞɜɪɝɧɭɬɢ 

ɯɢɪɭɪɲɤɨʁ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɢ ɦɢɨɤɚɪɞɚ (CABG) ʄɟ ɢɦɚɬɢ ɩɨɬɪɟɛɭ ɡɚ ɩɨɧɨɜɧɢɦ ɡɚɯɜɚɬɨɦ. 
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Ɉɫɢɦ ɬɨɝɚ, ɧɟɤɢ ɩɚɰɢʁɟɧɬɢ ɫɟ ɩɨɞɜɪɝɚɜɚʁɭ ɩɟɪɤɭɬɚɧɨʁ ɤɨɪɨɧɚɪɧɨʁ ɢɧɬɟɪɜɟɧɰɢʁɢ (PCI) 

ɧɚɤɨɧ CABG. ɑɚɤ 18% ɫɜɢɯ PCI ɩɪɨɰɟɞɭɪɚ ɫɟ ɢɡɜɨɞɢ ɧɚ ɩɚɰɢʁɟɧɬɢɦɚ ɤɨʁɢ ɫɭ ɜɟʄ ɩɪɨɲɥɢ 

CABG, ɚ ɨɤɨ 6% ɫɜɢɯ PCI ɩɪɨɰɟɞɭɪɚ ɫɟ ɢɡɜɨɞɢ ɧɚ ɜɟɧɫɤɢɦ ɝɪɚɮɬɨɜɢɦɚ. Ɉɜɢ ɩɨɞɚɰɢ 

ɭɤɚɡɭʁɭ ɧɚ ɩɨɬɪɟɛɭ ɡɚ ɩɨɧɨɜɧɨɦ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɨɦ ɤɨɞ ɨɞɪɟђɟɧɨɝ ɛɪɨʁɚ ɩɚɰɢʁɟɧɚɬɚ 

ɧɚɤɨɧ CABG ɩɪɨɰɟɞɭɪɟ. ɂɚɤɨ ɩɨɫɬɨʁɢ ɩɨɛɨʂɲɚʃɟ ɭ ɞɭɝɨɪɨɱɧɨɦ ɨɱɭɜɚʃɭ ɩɪɨɯɨɞɧɨɫɬɢ 

ɚɭɬɨɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ, ɩɪɨɛɥɟɦ ɨɤɥɭɡɢʁɟ ɢ ɩɨɬɪɟɛɟ ɡɚ ɩɨɧɨɜɧɢɦ ɢɧɬɟɪɜɟɧɰɢʁɚɦɚ ɧɚɤɨɧ 

CABG ɨɫɬɚʁɟ ɢɡɚɡɨɜ ɫɚ ɤɨʁɢɦ ɫɟ ɫɭɨɱɚɜɚʁɭ ɤɚɤɨ ɩɚɰɢʁɟɧɬɢ, ɬɚɤɨ ɢ ɯɢɪɭɪɡɢ. ɋɜɟɨɛɭɯɜɚɬɧɨ 

ɪɚɡɭɦɟɜɚʃɟ ɨɜɢɯ ɮɚɤɬɨɪɚ ɢ ɧɚɫɬɚɜɚɤ ɢɫɬɪɚɠɢɜɚʃɚ ɭ ɰɢʂɭ ɭɧɚɩɪɟђɟʃɚ ɞɭɝɨɪɨɱɧɢɯ 

ɢɫɯɨɞɚ ʁɟ ɨɞ ɫɭɲɬɢɧɫɤɨɝ ɡɧɚɱɚʁɚ ɡɚ ɞɚʂɢ ɧɚɩɪɟɞɚɤ ɭ ɤɨɪɨɧɚɪɧɨʁ ɯɢɪɭɪɝɢʁɢ. (165). ɂɚɤɨ 

ɫɟ ɱɟɫɬɨ ɤɨɪɢɫɬɢ ɡɚ ɬɪɟɬɢɪɚʃɟ ɫɬɟɧɨɡɚ, ɯɢɪɭɪɲɤɚ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɚ ɦɢɨɤɚɪɞɚ ɦɨɠɟ ɫɟ 

ɫɭɨɱɢɬɢ ɫ ɨɞɪɟђɟɧɢɦ ɢɡɚɡɨɜɢɦɚ ɤɚɞɚ ɩɨɫɬɨʁɟ ɯɟɦɨɞɢɧɚɦɫɤɢ ɧɟɡɧɚɱɚʁɧɟ ɫɬɟɧɨɡɟ. ɍ ɨɜɢɦ 

ɫɥɭɱɚʁɟɜɢɦɚ, ɚɭɬɨɜɟɧɫɤɢ ɝɪɚɮɬɨɜɢ ɫɭ ɩɨɫɟɛɧɨ ɩɨɞɥɨɠɧɢ ɪɚɧɨɦ ɡɚɬɜɚɪɚʃɭ (ɨɤɥɭɡɢʁɢ), 

ɲɬɨ ɦɨɠɟ ɛɢɬɢ ɪɟɡɭɥɬɚɬ ɤɨɧɤɭɪɟɧɰɢʁɟ ɭ ɩɪɨɬɨɤɭ ɢɡɦɟђɭ ɝɪɚɮɬɚ ɢ ɩɨɫɬɨʁɟʄɟ ɚɪɬɟɪɢʁɟ. Ɉɜɚ 

ɤɨɧɤɭɪɟɧɰɢʁɚ ɦɨɠɟ ɞɨɜɟɫɬɢ ɞɨ ɝɭɛɢɬɤɚ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬɢ ɝɪɚɮɬɚ ɭ ɪɟɥɚɬɢɜɧɨ ɤɪɚɬɤɨɦ 

ɜɪɟɦɟɧɫɤɨɦ ɩɟɪɢɨɞɭ. ɇɚ ɩɪɢɦɟɪ, ɭ ʁɟɞɧɨʁ ɫɬɭɞɢʁɢ ɫɩɪɨɜɟɞɟɧɨʁ ɧɚ 164 ɩɚɰɢʁɟɧɬɚ, Botman 

et al. ɫɭ ɩɪɢʁɚɜɢɥɢ ɡɧɚɱɚʁɧɨ ɜɢɲɭ ɫɬɨɩɭ ɨɤɥɭɡɢʁɟ ɚɭɬɨɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɧɚɤɨɧ ɝɨɞɢɧɭ 

ɞɚɧɚ ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɤɨʁɢ ɫɭ ɢɦɚɥɢ CABG ɧɚ ɤɨɪɨɧɚɪɧɢɦ ɚɪɬɟɪɢʁɚɦɚ ɫɚ FFR (Fractional 

Flow Reserve) ɜɟʄɨɦ ɨɞ 0.75 ɭ ɩɨɪɟђɟʃɭ ɫɚ ɨɧɢɦɚ ɱɢʁɟ ɫɭ ɚɪɬɟɪɢʁɟ ɢɦɚɥɟ FFR ɦɚʃɢ ɨɞ 

0.75. ɉɪɟɰɢɡɧɢʁɟ, ɫɬɨɩɚ ɨɤɥɭɡɢʁɟ ɝɪɚɮɬɨɜɚ ʁɟ ɢɡɧɨɫɢɥɚ 20.9% ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɫ FFR ɜɟʄɨɦ 

ɨɞ 0.75, ɞɨɤ ʁɟ ɛɢɥɚ ɡɧɚɱɚʁɧɨ ɧɢɠɚ, 5.9%, ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɫɚ ɫɬɟɧɨɡɚɦɚ ɱɢʁɟ ʁɟ FFR ɛɢɥɨ 

ɦɚʃɟ ɨɞ 0.75. Ɉɜɢ ɩɨɞɚɰɢ ɫɭɝɟɪɢɲɭ ɞɚ ɫɟ ɫɬɟɧɨɡɢɬɟɬɢ ɫɚ ɯɟɦɨɞɢɧɚɦɫɤɢ ɧɟɡɧɚɱɚʁɧɢɦ FFR 

ɜɪɟɞɧɨɫɬɢɦɚ ɦɨɝɭ ɩɨɤɚɡɚɬɢ ɤɚɨ ɜɟʄɢ ɢɡɚɡɨɜ ɭ ɨɞɪɠɚɜɚʃɭ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬɢ ɚɭɬɨɜɟɧɫɤɢɯ 

ɝɪɚɮɬɨɜɚ. Ɉɜɨ ʁɟ ɩɨɫɟɛɧɨ ɜɚɠɧɨ ʁɟɪ ɯɟɦɨɞɢɧɚɦɫɤɢ ɧɟɡɧɚɱɚʁɧɟ ɫɬɟɧɨɡɟ ɱɟɫɬɨ ɧɢɫɭ 

ɩɨɞɥɨɠɧɟ ɢɧɬɟɪɜɟɧɰɢʁɚɦɚ ɤɚɨ ɲɬɨ ʁɟ ɚɧɝɢɨɩɥɚɫɬɢɤɚ. Ɉɜɢ ɧɚɥɚɡɢ ɭɤɚɡɭʁɭ ɧɚ ɩɨɬɪɟɛɭ ɡɚ 

ɩɚɠʂɢɜɢɦ ɨɞɚɛɢɪɨɦ ɦɟɫɬɚ ɡɚ ɛɚʁɩɚɫɢɪɚʃɟ ɤɚɤɨ ɛɢ ɫɟ ɦɚɤɫɢɦɢɡɨɜɚɥɚ ɞɭɝɨɪɨɱɧɚ 

ɩɚɬɟɧɬɧɨɫɬ ɢ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ ɝɪɚɮɬɨɜɚ ɭ CABG ɩɪɨɰɟɞɭɪɚɦɚ (164). 

 Ʉɜɚɥɢɬɟɬ ɤɨɪɨɧɚɪɧɢɯ ɚɪɬɟɪɢʁɚ ɢɝɪɚ ɡɧɚɱɚʁɧɭ ɭɥɨɝɭ ɭ ɞɭɝɨɪɨɱɧɨʁ ɩɚɬɟɧɬɧɨɫɬɢ 

ɚɭɬɨɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɤɨɪɢɲʄɟɧɢɯ ɭ CABG ɩɪɨɰɟɞɭɪɚɦɚ. Ƚɪɚɮɬɨɜɢ ɚɧɚɫɬɨɦɨɡɢɪɚɧɢ ɧɚ 

ɚɪɬɟɪɢʁɟ ɤɨʁɟ ɫɭ ɞɢɮɭɡɧɨ ɢɡɦɟʃɟɧɟ, ɤɚɥɰɢɮɢɤɨɜɚɧɟ ɢ ɤɨʁɟ ɩɨɤɚɡɭʁɭ ɫɥɚɛɢʁɢ ɩɪɨɬɨɤ ɤɪɜɢ 

ɢɦɚʁɭ ɬɟɧɞɟɧɰɢʁɭ ɞɚ ɢɦɚʁɭ ɡɧɚɬɧɨ ɜɢɲɭ ɫɬɨɩɭ ɨɤɥɭɡɢʁɟ. Ɍɨ ɡɧɚɱɢ ɞɚ ʁɟ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ 

ɝɪɚɮɬɨɜɚ ɫɦɚʃɟɧɚ ɤɚɞɚ ɫɟ ɚɧɚɫɬɨɦɨɡɢɪɚʁɭ ɧɚ ɨɜɚɤɜɟ ɚɪɬɟɪɢʁɟ. ɇɚ ɩɪɢɦɟɪ, ɭ PRAGUE-4 

ɫɬɭɞɢʁɢ, ɝɪɚɮɬɨɜɢ ɤɨʁɢ ɫɭ ɛɢɥɢ ɚɧɚɫɬɨɦɨɡɢɪɚɧɢ ɧɚ ɤɪɜɧɟ ɫɭɞɨɜɟ ɤɨʁɢ ɫɭ ɛɢɥɢ ɬɨɬɚɥɧɨ 

ɨɤɥɭɞɢɪɚɧɢ, ɨɫɢɦ ɥɟɜɨɝ ɚɧɬɟɪɢɨɪɧɨ-ɫɩɭɲɬɚʁɭʄɟ ɚɪɬɟɪɢʁɟ (LAD), ɢɦɚɥɢ ɫɭ ɧɚʁɦɚʃɢ 
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ɩɪɨɰɟɧɚɬ ɞɭɝɨɪɨɱɧɟ ɩɚɬɟɧɬɧɨɫɬɢ. Ɉɜɚ ɫɬɭɞɢʁɚ ʁɟ ɭɤɚɡɚɥɚ ɧɚ ɱɢʃɟɧɢɰɭ ɞɚ ɫɭ ɝɪɚɮɬɨɜɢ 

ɩɨɫɬɚɜʂɟɧɢ ɧɚ ɚɪɬɟɪɢʁɟ ɤɨʁɟ ɫɭ ɩɨɬɩɭɧɨ ɡɚɱɟɩʂɟɧɟ ɢɦɚɥɢ ɜɟʄɢ ɪɢɡɢɤ ɨɞ ɨɤɥɭɡɢʁɟ ɬɨɤɨɦ 

ɜɪɟɦɟɧɚ. Ɍɚɤɨђɟ, ɩɨɫɬɨʁɢ ɪɚɡɥɢɤɚ ɭ ɪɢɡɢɤɭ ɨɤɥɭɡɢʁɟ ɚɭɬɨɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɭ ɡɚɜɢɫɧɨɫɬɢ ɨɞ 

ɦɟɫɬɚ ɚɧɚɫɬɨɦɨɡɟ. ɇɚ ɩɪɢɦɟɪ, ɪɢɡɢɤ ɨɞ ɨɤɥɭɡɢʁɟ ʁɟ ɜɟʄɢ ɤɚɞɚ ɫɟ ɝɪɚɮɬ ɚɧɚɫɬɨɦɨɡɢɪɚ ɧɚ 

ɞɟɫɧɭ ɤɨɪɨɧɚɪɧɭ ɚɪɬɟɪɢʁɭ ɢɥɢ ɰɢɪɤɭɦɮɥɟɤɫɧɭ ɚɪɬɟɪɢʁɭ ɭ ɩɨɪɟђɟʃɭ ɫ ɚɧɚɫɬɨɦɨɡɨɦ ɧɚ 

LAD (Left Anterior Descending Artery). Ɉɜɨ ɢɫɬɪɚɠɢɜɚʃɟ ɭɤɚɡɭʁɟ ɧɚ ɡɧɚɱɚʁ ɫɟɥɟɤɰɢʁɟ 

ɨɩɬɢɦɚɥɧɨɝ ɦɟɫɬɚ ɚɧɚɫɬɨɦɨɡɟ ɢ ɩɚɠʂɢɜɨɝ ɩɪɢɫɬɭɩɚ ɩɪɢɥɢɤɨɦ ɢɡɛɨɪɚ ɤɪɜɧɢɯ ɫɭɞɨɜɚ ɤɚɤɨ 

ɛɢ ɫɟ ɨɛɟɡɛɟɞɢɥɚ ɞɭɝɨɪɨɱɧɚ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ ɚɭɬɨɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɭ CABG ɩɪɨɰɟɞɭɪɚɦɚ 

(126). Ɍотх et al. ɢɡɜɟɥɢ ɫɭ ɫɥɢɱɧɨ ɢɫɬɪɚɠɢɜɚʃɟ, ɚɥɢ ɫɭ ɩɨɫɬɚɜɢɥɢ ɜɢɲɟ ɜɪɟɞɧɨɫɬɢ ɡɚ 

Fractional Flow Reserve (FFR)) ɤɚɨ ɩɪɚɝ. ɍ ʃɢɯɨɜɨʁ ɫɬɭɞɢʁɢ, ɩɚɰɢʁɟɧɬɢ ɤɨʁɢ ɫɭ 

ɩɨɞɜɪɝɧɭɬɢ ɯɢɪɭɪɲɤɨʁ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɢ ɦɢɨɤɚɪɞɚ ɜɨђɟɧɨʁ FFR (ɲɬɨ ɩɪɟɞɫɬɚɜʂɚ 

ɩɪɨɰɟɧɭ ɩɪɨɬɨɤɚ ɤɪɜɢ ɤɪɨɡ ɤɨɪɨɧɚɪɧɟ ɚɪɬɟɪɢʁɟ), ɫɚ ɩɨɫɬɚɜʂɟɧɨɦ ɝɪɚɧɢɰɨɦ ɜɪɟɞɧɨɫɬɢ ɨɞ 

0,80 (ɲɬɨ ɡɧɚɱɢ ɞɚ ɫɭ ɤɨɪɨɧɚɪɧɟ ɚɪɬɟɪɢʁɟ ɫɚ FFR ɜɪɟɞɧɨɫɬɢɦɚ ɦɚʃɢɦ ɢɥɢ ʁɟɞɧɚɤɢɦ 0,80 

ɛɢɥɢ ɤɚɧɞɢɞɚɬɢ ɡɚ ɯɢɪɭɪɲɤɭ ɢɧɬɟɪɜɟɧɰɢʁɭ, ɞɨɤ ɨɧɢ ɫɚ FFR ɜɪɟɞɧɨɫɬɢɦɚ ɜɟʄɢɦ ɨɞ 0,80 

ɧɢɫɭ), ɩɨɤɚɡɚɥɢ ɫɭ ɦɚʃɭ ɭɱɟɫɬɚɥɨɫɬ ɨɤɥɭɡɢʁɟ ɚɪɬɟɪɢʁɫɤɢɯ ɢ ɚɭɬɨɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ ɧɚɤɨɧ 

ɩɟɪɢɨɞɚ ɨɞ 36 ɦɟɫɟɰɢ (5% ɭ ɩɨɪɟђɟʃɭ ɫɚ 21%) ɭ ɩɨɪɟђɟʃɭ ɫɚ ɩɚɰɢʁɟɧɬɢɦɚ ɤɨʁɢ ɫɭ 

ɩɨɞɜɪɝɧɭɬɢ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɢ ɧɚ ɨɫɧɨɜɭ ɜɢɡɭɟɥɧɟ ɚɧɝɢɨɝɪɚɮɫɤɟ ɩɪɨɰɟɧɟ ɫɬɟɧɨɡɟ. Ɉɜɢ 

ɪɟɡɭɥɬɚɬɢ ɧɚɝɥɚɲɚɜɚʁɭ ɜɚɠɧɨɫɬ ɭɩɨɬɪɟɛɟ ɩɪɟɰɢɡɧɢɯ ɢ ɤɜɚɧɬɢɬɚɬɢɜɧɢɯ ɦɟɬɨɞɚ ɤɚɨ ɲɬɨ ʁɟ 

FFR ɭ ɞɨɧɨɲɟʃɭ ɨɞɥɭɤɚ ɨ ɯɢɪɭɪɲɤɨʁ ɢɧɬɟɪɜɟɧɰɢʁɢ. Ɉɜɚɤɚɜ ɩɪɢɫɬɭɩ ɦɨɠɟ ɡɧɚɱɚʁɧɨ 

ɫɦɚʃɢɬɢ ɪɢɡɢɤ ɨɞ ɨɤɥɭɡɢʁɟ ɝɪɚɮɬɨɜɚ ɢ ɞɨɩɪɢɧɟɬɢ ɞɭɝɨɪɨɱɧɨɦ ɭɫɩɟɯɭ ɤɨɪɨɧɚɪɧɟ 

ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ. (166).  

 Ɉɜɨ ɢɫɬɪɚɠɢɜɚʃɟ ʁɟ ɨɞ ɢɡɭɡɟɬɧɨɝ ɡɧɚɱɚʁɚ ʁɟɪ ɭɤɚɡɭʁɟ ɧɚ ɜɚɠɧɨɫɬ ɫɬɟɩɟɧɚ ɫɬɟɧɨɡɟ 

ɤɨɪɨɧɚɪɧɟ ɚɪɬɟɪɢʁɟ ɧɚ ɭɫɩɟɲɧɨɫɬ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ. ɇɟɡɚɨɛɢɥɚɡɧɢ ɮɚɤɬɨɪ ɭɫɩɟɲɧɨɫɬɢ 

ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ʁɟ ɩɚɬɟɧɬɧɨɫɬ ɝɪɚɮɬɨɜɚ. ɍɡɪɨɰɢ ɪɚɧɟ ɨɤɥɭɡɢʁɟ ɝɪɚɮɬɚ ɦɨɠɟ ɛɢɬɢ 

ɨɩɟɪɚɬɢɜɧɚ ɬɟɯɧɢɤɚ (ɬɪɚɭɦɚ ɝɪɚɮɬɚ ɡɚ ɜɪɟɦɟ ɩɪɟɩɚɪɚɰɢʁɟ, ɥɨɲɟ ɫɚɲɢɜɟɧɚ ɚɧɚɫɬɨɦɨɡɚ), 

ɮɚɤɬɨɪɢ ɜɟɡɚɧɢ ɡɚ ɤɨɧɞɭɢɬ (ɩɚɬɨɥɨɝɢʁɚ ɜɟɧɟ ɢɥɢ mismatch ɢɡɦɟђɭ ɝɪɚɮɬɚ ɢ ɤɨɪɨɧɚɪɧɟ 

ɚɪɬɟɪɢʁɟ) ɢɥɢ ɟɤɫɬɪɢɧɡɢɱɤɢ ɮɚɤɬɨɪɢ (ɯɢɩɟɪɤɨɚɝɭɥɚɛɢɥɧɨɫɬ). Ɍɚɞɚ ɝɨɜɨɪɢɦɨ ɨ ɚɤɭɬɧɨʁ 

ɬɪɨɦɛɨɡɢ ɝɪɚɮɬɚ. Ɇɟɯɚɧɢɱɤɟ ɫɢɥɟ ɢ ɢɫɯɟɦɢʁɫɤɨ-ɪɟɩɟɪɮɭɡɢɨɧɚ ɩɨɜɪɟɞɚ ɡɚ ɜɪɟɦɟ 

ɩɪɟɩɚɪɚɰɢʁɟ ɢ ɫɤɥɚɞɢɲɬɟʃɚ ɝɪɚɮɬɚ ɭ ɦɟɞɢʁɭɦɭ ɦɨɝɭ ɪɟɡɭɥɬɨɜɚɬɢ ɞɟɧɭɞɚɰɢʁɨɦ ɟɧɞɨɬɟɥɚ 

ɢ ɨɲɬɟʄɢɜɚʃɟɦ ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ. Ɉɞɥɭɛʂɢɜɚʃɟ ɟɧɞɨɬɟɥɧɨɝ ɫɥɨʁɚ ʄɟɥɢʁɚ ɞɨɜɨɞɢ 

ɞɨ ɟɤɫɩɨɡɢɰɢʁɟ ɟɤɫɬɪɚɰɟɥɭɥɚɪɧɨɝ ɦɚɬɪɢɤɫɚ ɢ ɚɤɬɢɜɚɰɢʁɟ ɟɤɫɬɪɢɧɡɢɱɤɟ ɤɨɚɝɭɥɚɰɢɨɧɟ 

ɤɚɫɤɚɞɟ ɨɞ ɫɬɪɚɧɟ ɬɤɢɜɧɨɝ ɮɚɤɬɨɪɚ ɤɨɚɝɭɥɚɰɢʁɟ. ɋɦɚʃɟɧɚ ɛɢɨɪɚɫɩɨɥɨɠɢɜɨɫɬ 

ɩɪɨɫɬɚɰɢɤɥɢɧɚ ɢ NO (Nitric Oxide) ɞɨɜɨɞɢ ɞɨ ɜɚɡɨɤɨɧɫɬɪɢɤɰɢʁɟ ɢ ɫɬɚɡɟ ɤɪɜɢ, ɲɬɨ ɞɚʂɟ 
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ɞɨɜɨɞɢ ɞɨ ɚɤɭɦɭɥɚɰɢʁɟ ɮɢɛɪɢɧɚ, ɚɞɯɟɪɢɪɚʃɚ ɢ ɚɤɬɢɜɚɰɢʁɟ ɧɟɭɬɪɨɮɢɥɚ ɢ ɬɪɨɦɛɨɰɢɬɚ ɧɚ 

ɩɨɜɪɲɢɧɢ ɥɭɦɟɧɚ ɢ ɮɨɪɦɢɪɚʃɚ ɬɪɨɦɛɧɢɯ ɦɚɫɚ. ɂɧɬɢɦɚɥɧɚ ɯɢɩɟɪɩɥɚɡɢʁɚ ɩɪɟɞɫɬɚɜʂɚ 

ɚɞɚɩɬɢɜɧɢ ɨɞɝɨɜɨɪ ɧɚ ɩɨɜɢɲɟɧ ɚɪɬɟɪɢʁɫɤɢ ɩɪɢɬɢɫɚɤ, ɲɬɨ ʁɟ ɱɟɫɬɚ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɩɲɬɟɝ 

ɚɪɬɟɪɢʁɫɤɨɝ ɰɢɪɤɭɥɚɰɢʁɟ ɢ ɩɪɨɰɟɫ ɤɨʁɢ ɫɟ ɱɟɫɬɨ ɧɚɡɢɜɚ ɚɪɬɟɪɢʁɚɥɢɡɚɰɢʁɨɦ. Ɉɜɚʁ ɮɟɧɨɦɟɧ 

ɨɛɢɱɧɨ ɫɟ ɦɚɧɢɮɟɫɬɭʁɟ ɧɟɤɨɥɢɤɨ ɦɟɫɟɰɢ ɧɚɤɨɧ ɯɢɪɭɪɲɤɟ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ. 

ɂɚɤɨ ɦɨɠɟ ɭɡɪɨɤɨɜɚɬɢ ɛɥɚɝɨ ɫɭɠɟʃɟ ɥɭɦɟɧɚ, ɪɟɬɤɨ ɞɨɜɨɞɢ ɞɨ ɡɧɚɱɚʁɧɨɝ ɪɚɧɨɝ ɫɭɠɟʃɚ. 

Ⱥɤɬɢɜɢɪɚɧɢ ɬɪɨɦɛɨɰɢɬɢ ɢɝɪɚʁɭ ɤʂɭɱɧɭ ɭɥɨɝɭ ɭ ɨɜɨɦ ɩɪɨɰɟɫɭ, ɨɫɥɨɛɚђɚʁɭʄɢ ɪɚɡɥɢɱɢɬɟ 

ɦɨɥɟɤɭɥɟ, ɭɤʂɭɱɭʁɭʄɢ ɰɢɬɨɤɢɧɟ (ɤɚɨ ɲɬɨ ɫɭ IE-1 ɢ IE-6) ɢ ɮɚɤɬɨɪɟ ɪɚɫɬɚ (ɤɚɨ ɲɬɨ ɫɭ 

PDGF ɢ TGF-β), ɲɬɨ ɞɚʂɟ ɫɬɢɦɭɥɢɲɟ ɩɪɨɥɢɮɟɪɚɰɢʁɭ ɝɥɚɬɤɢɯ ɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ. 

ɂɫɬɨɜɪɟɦɟɧɨ, ɚɤɬɢɜɚɰɢʁɚ ɤɨɚɝɭɥɚɰɢʁɟ ɞɨɜɨɞɢ ɞɨ ɮɨɪɦɢɪɚʃɚ ɬɪɨɦɛɧɢɯ ɦɚɫɚ ɢ ɬɚɥɨɠɟʃɚ 

ɮɢɛɪɢɧɫɤɢɯ ɩɨɥɢɦɟɪɚ. Ɍɪɨɦɛɢɧ ɞɢɪɟɤɬɧɨ ɢ ɩɨɫɪɟɞɧɨ ɫɬɢɦɭɥɢɲɟ ɩɪɨɥɢɮɟɪɚɰɢʁɭ 

ɝɥɚɬɤɢɯ ɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ ɩɭɬɟɦ ɨɫɥɨɛɚђɚʃɚ PGDF ɢɡ ɬɪɨɦɛɨɰɢɬɚ. ɇɚɤɨɧ ɬɨɝɚ, ɧɟɨ-

ɟɧɞɨɬɟɥɢʁɭɦ ɫɟ ɮɨɪɦɢɪɚ ɞɭɠ ɪɭɛɨɜɚ ɨɲɬɟʄɟɧɢɯ ɩɨɞɪɭɱʁɚ, ɩɭɬɟɦ ɦɢɝɪɚɰɢʁɟ ɢ 

ɪɚɡɦɧɨɠɚɜɚʃɚ ʄɟɥɢʁɚ ɟɧɞɨɬɟɥɚ ɩɪɟɤɨ ɫɥɨʁɚ ɬɪɨɦɛɨɰɢɬɚ ɢ ɮɢɛɪɢɧɚ. Ɉɬɩɪɢɥɢɤɟ ɱɟɬɢɪɢ 

ɞɚɧɚ ɧɚɤɨɧ ɩɨɫɬɚɜʂɚʃɚ ɝɪɚɮɬɚ, ɩɪɨɥɢɮɟɪɚɰɢʁɚ ɝɥɚɬɤɢɯ ɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ ɞɨɫɬɢɠɟ ɫɜɨʁ 

ɜɪɯɭɧɚɰ, ɚ ɨɜɟ ʄɟɥɢʁɟ ɩɪɨɥɚɡɟ ɤɪɨɡ ɩɪɨɦɟɧɟ ɭ ɫɜɨʁɢɦ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚɦɚ, ɩɪɟɥɚɡɟʄɢ ɢɡ 

ɫɬɚʃɚ ɤɨɧɬɪɚɤɰɢʁɟ ɭ ɫɢɧɬɟɬɢɱɤɨ ɫɬɚʃɟ, ɲɬɨ ʁɟ ɫɥɢɱɧɨ ɮɢɛɪɨɛɥɚɫɬɢɦɚ. ɇɚɤɨɧ ɬɨɝɚ, ɨɜɟ 

ʄɟɥɢʁɟ ɦɢɝɪɢɲɭ ɭ ɢɧɬɢɦɚɥɧɢ ɫɥɨʁ. Ɋɚɡɭɦɟɜɚʃɟ ɦɟɯɚɧɢɡɚɦɚ ɢɧɬɢɦɚɥɧɟ ɯɢɩɟɪɩɥɚɡɢʁɟ ʁɟ 

ɨɞ ɫɭɲɬɢɧɫɤɨɝ ɡɧɚɱɚʁɚ ɡɚ ɭɧɚɩɪɟђɟʃɟ ɞɭɝɨɪɨɱɧɢɯ ɢɫɯɨɞɚ ɩɚɰɢʁɟɧɚɬɚ ɧɚɤɨɧ ɤɨɪɨɧɚɪɧɟ 

ɯɢɪɭɪɲɤɟ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɦɢɨɤɚɪɞɚ. ɂɧɬɢɦɚɥɧɚ ɯɢɩɟɪɩɥɚɡɢʁɚ ɫɟ ɞɚʂɟ ɪɚɡɜɢʁɚ ɡɛɨɝ 

ɢɡɥɭɱɢɜɚʃɚ ɟɤɫɬɪɚɰɟɥɭɥɚɪɧɨɝ ɦɚɬɪɢɤɫɚ, ɤɨʁɢ ɫɟ ɫɚɫɬɨʁɢ ɨɞ ɤɨɥɚɝɟɧɚ, ɟɥɚɫɬɢɧɚ, 

ɝɥɢɤɨɩɪɨɬɟɢɧɚ ɢ ɩɪɨɬɟɨɝɥɢɤɚɧɚ. Ɏɢɛɪɨɛɥɚɫɬɢ ɫɚ ɜɢɫɨɤɨɦ ɫɬɨɩɨɦ ɪɚɡɦɧɨɠɚɜɚʃɚ ɢɡ 

ɚɞɜɟɧɬɢɰɢʁɟ, ɫɩɨʂɧɨɝ ɫɥɨʁɚ ɤɪɜɧɢɯ ɫɭɞɨɜɚ, ɦɢɝɪɢɪɚʁɭ ɭ ɢɧɬɢɦɚɥɧɢ ɫɥɨʁ ɢ ɬɪɚɧɫɮɨɪɦɢɲɭ 

ɫɟ ɭ ɦɢɨɮɢɛɪɨɛɥɚɫɬɟ, ɞɨɩɪɢɧɨɫɟʄɢ ɡɚɞɟɛʂɚʃɭ ɬɨɝ ɞɟɥɚ ɫɬɟɧɟ. Ɉɜɢ ɩɪɨɰɟɫɢ ɨɛɢɱɧɨ 

ɩɨɱɢʃɭ ɧɚ ɦɟɫɬɭ ɝɞɟ ɫɟ ɫɬɜɚɪɚʁɭ ɫɩɨʁɟɜɢ ɢɡɦɟђɭ ɤɪɜɧɢɯ ɫɭɞɨɜɚ, ɩɨɡɧɚɬɢ ɤɚɨ ɚɧɚɫɬɨɦɨɡɟ, 

ɚ ɩɨɬɨɦ ɫɟ ɲɢɪɟ ɤɪɨɡ ɱɢɬɚɜ ɚɭɬɨɜɟɧɫɤɢ ɝɪɚɮɬ. ɍ ɬɨɦ ɪɚɡɜɨʁɭ ɢɧɬɢɦɚɥɧɟ ɯɢɩɟɪɩɥɚɡɢʁɟ, 

ɭɱɟɲʄɟ ɢɦɚʁɭ ɢ ʄɟɥɢʁɟ ɭɪɨђɟɧɨɝ ɢɦɭɧɨɝ ɫɢɫɬɟɦɚ, ɩɨɩɭɬ ɦɚɤɪɨɮɚɝɚ ɢ ɩɪɢɪɨɞɧɢɯ ɭɛɢɰɚ. 

ɂɧɬɢɦɚɥɧɚ ɯɢɩɟɪɩɥɚɡɢʁɚ ɩɪɟɞɫɬɚɜʂɚ ɨɫɧɨɜɭ ɡɚ ɪɚɡɜɨʁ ɚɬɟɪɨɫɤɥɟɪɨɡɟ, ɤɨʁɚ ɦɨɠɟ ɫɬɜɨɪɢɬɢ 

ɩɭɬ ɤɚ ɤɚɫɧɢʁɨʁ ɨɤɥɭɡɢʁɢ ɝɪɚɮɬɚ. Ⱥɬɟɪɨɫɤɥɟɪɨɡɚ ɚɭɬɨɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɧɚɩɪɟɞɭʁɟ ɛɪɠɟ ɧɟɝɨ 

ɚɬɟɪɨɫɤɥɟɪɨɡɚ ɩɪɢɪɨɞɧɢɯ ɤɨɪɨɧɚɪɧɢɯ ɚɪɬɟɪɢʁɚ. Ⱥɬɟɪɨɫɤɥɟɪɨɡɚ ɧɚ ɝɪɚɮɬɭ ɨɛɢɱɧɨ ɢɦɚ 

ɤɨɧɰɟɧɬɪɢɱɧɢ ɢ ɲɢɪɟ ɪɚɫɩɪɨɫɬɪɚʃɟɧɢ ɤɚɪɚɤɬɟɪ, ɫɚ ɦɚʃɟ ʁɚɫɧɨ ɞɟɮɢɧɢɫɚɧɨɦ, ɩɚ ɱɚɤ ɢ 

ɨɞɫɭɬɧɨɦ, ɮɢɛɪɨɡɧɨɦ ɤɚɩɨɦ ɧɚ ɩɥɚɤɭ, ɲɬɨ ʁɟ ɪɚɡɥɢɤɚ ɭ ɨɞɧɨɫɭ ɧɚ ɩɥɚɤɨɜɟ ɧɚ ɩɪɢɪɨɞɧɢɦ 

ɚɪɬɟɪɢʁɚɦɚ. Ɉɜɢ ɩɥɚɤɨɜɢ ɫɭ ɩɨɞɥɨɠɧɢʁɢ ɩɭɰɚʃɭ, ɲɬɨ ɞɨɞɚɬɧɨ ɤɨɦɩɥɢɤɭʁɟ ɫɢɬɭɚɰɢʁɭ. 

Ⱥɬɟɪɨɫɤɥɟɪɨɬɫɤɟ ɩɪɨɦɟɧɟ ɚɭɬɨɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɫɟ ʁɚɜʂɚʁɭ ɜɟʄ ɝɨɞɢɧɭ ɞɚɧɚ ɧɚɤɨɧ 
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ɯɢɪɭɪɲɤɟ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɟ ɢ ɡɚɩɨɱɢʃɟ ɚɤɭɦɭɥɚɰɢʁɨɦ ɩɟɧɚɫɬɢɯ ʄɟɥɢʁɚ ɩɪɚʄɟɧɨɦ 

ɪɚɡɜɨʁɟɦ ɧɟɤɪɨɬɢɱɧɨɝ ʁɟɡɝɪɚ, ɲɬɨ ɫɟ ɬɢɩɢɱɧɨ ɜɢɞɢ 2.5 ɝɨɞɢɧɚ ɧɚɤɨɧ ɨɩɟɪɚɰɢʁɟ, ɱɟɫɬɨ 

ɮɨɪɦɢɪɚʁɭʄɢ ɥɟɡɢʁɟ ɤɨʁɟ ɞɚʁɭ ɭɦɟɪɟɧɭ ɫɬɟɧɨɡɭ.  ɇɚɤɨɧ ɨɜɨɝ ɩɟɪɢɨɞɚ, ɧɟɤɪɨɬɢɱɧɨ ʁɟɡɝɪɨ 

ɫɟ ɦɟʃɚ ɩɨ ɬɢɩɭ ɤɪɜɚɪɟʃɚ ɢɡ ɤɪɜɧɢɯ ɫɭɞɨɜɚ ɧɚɫɬɚɥɢɯ ɧɟɨɚɧɝɢɨɝɟɧɟɡɨɦ ɲɬɨ ɞɨɜɨɞɢ ɞɨ 

ɪɭɩɬɭɪɟ ɩɥɚɤɚ, ɞɢɫɬɚɥɧɟ ɟɦɛɨɥɢɡɚɰɢʁɟ ɢ ɮɨɪɦɢɪɚʃɚ ɬɪɨɦɛɧɢɯ ɦɚɫɚ ɲɬɨ ɦɨɠɟ ɞɚ ɞɨɜɟɞɟ 

ɞɨ ɚɤɭɬɧɨɝ ɢɧɮɚɪɤɬɚ ɦɢɨɤɚɪɞɚ ɤɚɨ ɢ ɞɨ ɨɤɥɭɡɢʁɟ ɝɪɚɮɬɚ (167).  

 Sasaki et al. ɫɭ ɢɫɬɪɚɠɢɜɚɥɢ ɩɚɬɨɯɢɫɬɨɥɨɲɤɟ ɩɪɨɦɟɧɟ ɧɚ ɫɚɮɟɧɫɤɢɦ ɜɟɧɚɦɚ ɤɨʁɟ 

ɫɭ ɤɨɪɢɲɬɟɧɟ ɡɚ ɚɭɬɨɜɟɧɫɤɟ ɝɪɚɮɬɨɜɟ ɩɪɢ ɚɨɪɬɨ-ɤɨɪɨɧɚɪɧɨʁ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɢ 

ɦɢɨɤɚɪɞɚ. ɍ ɢɫɬɪɚɠɢɜɚʃɭ, ɩɪɟɝɥɟɞɚɧɢ ɫɭ ɭɡɨɪɰɢ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɢɡ ɨɫɚɦ ɫɥɭɱɚʁɟɜɚ 

ɩɚɰɢʁɟɧɚɬɚ ɤɨʁɢ ɫɭ ɩɪɟɦɢɧɭɥɢ ɢɡɦɟђɭ ɞɜɚ ɞɚɧɚ ɢ ɞɟɜɟɬ ɦɟɫɟɰɢ ɩɨɫɥɟ ɨɩɟɪɚɰɢʁɟ. Ɍɚɤɨђɟ, 

ɭɡɨɪɰɢ ɧɟɤɪɨɩɫɢɪɚɧɢɯ ɚɧɚɫɬɨɦɨɬɫɤɢɯ ɫɩɨʁɟɜɚ ɢ ɧɟɢɦɩɥɚɧɬɢɪɚɧɢɯ ɜɟɧɚ ɛɢɥɢ ɫɭ 

ɭɤʂɭɱɟɧɢ ɭ ɫɬɭɞɢʁɭ. Ɋɟɡɭɥɬɚɬɢ ɫɭ ɩɨɤɚɡɚɥɢ ɞɚ ɫɭ ɪɚɧɟ ɩɚɬɨɯɢɫɬɨɥɨɲɤɟ ɩɪɨɦɟɧɟ 

ɭɤʂɭɱɢɜɚɥɟ ɝɭɛɢɬɚɤ ɨɛɥɨɠɧɨɝ ɟɧɞɨɬɟɥɚ, ɚɝɪɟɝɚɰɢʁɭ ɟɥɟɦɟɧɚɬɚ ɤɪɜɢ, ɩɨʁɚɜɭ ɫɩɟɰɢɮɢɱɧɢɯ 

ʄɟɥɢʁɚ, ɤɚɨ ɢ ɧɟɨɢɧɬɢɦɚɥɢɡɚɰɢʁɭ ɬɭɧɢɤɚ ɢɧɬɢɦɟ. ɇɚʁɪɚɧɢʁɟ ɩɪɨɦɟɧɟ ɫɭ ɭɨɱɟɧɟ 6-9 ɞɚɧɚ 

ɩɨɫɥɟ ɨɩɟɪɚɰɢʁɟ, ɤɚɞɚ ʁɟ ɩɪɢɫɭɬɧɚ ɛɢɥɚ ɧɟɨɢɧɬɢɦɚ ɫɚ ɦɚɤɪɨɮɚɝɚɦɚ ɢ ʄɟɥɢʁɚɦɚ 

ɜɪɟɬɟɧɚɫɬɨɝ ɨɛɥɢɤɚ. ɇɟɨɢɧɬɢɦɚ ʁɟ ɛɢɥɚ ɜɢɦɟɧɬɢɧ ɩɨɡɢɬɢɜɧɚ, ɚɥɢ ɚɤɬɢɧ ɧɟɝɚɬɢɜɧɚ. Ⱦɟɜɟɬ 

ɦɟɫɟɰɢ ɩɨɫɥɟ ɨɩɟɪɚɰɢʁɟ, ɟɧɞɨɬɟɥ ʁɟ ɪɟɝɟɧɟɪɢɫɚɧ, ɚ ɧɟɨɢɧɬɢɦɚ ʁɟ ɛɢɥɚ ɫɚɫɬɚɜʂɟɧɚ ɩɪɟɢɦɚ 

ɝɥɚɬɤɨɦɢɲɢʄɧɢɦ ʄɟɥɢʁɚɦɚ. Ɇɚɤɪɨɮɚɝɢ ɫɭ ɪɟɬɤɢ ɭɧɭɬɚɪ ɧɟɨɢɧɬɢɦɟ, ɧɢʁɟ ɛɢɥɨ 

ɩɪɨɥɢɮɟɪɚɰɢʁɟ ɢ Ɍ ɥɢɦɮɨɰɢɬɚ. Ʉɨɧɬɪɨɥɧɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ ɫɭ ɩɨɤɚɡɚɥɟ ɝɥɚɬɤɨɦɢɲɢʄɧɟ 

ʄɟɥɢʁɟ ɭɧɭɬɚɪ ɦɟɞɢʁɟ ɩɨɡɢɬɢɜɧɟ ɡɚ HHF-35 ɢ CGA-7, ɞɨɤ ʁɟ ɢɧɬɢɦɚ ɛɢɥɚ ʁɟɞɜɚ ɩɪɢɦɟɬɧɚ. 

Ɉɜɟ ɧɚɥɚɡɟ ɫɭɝɟɪɢɲɭ ɞɚ ɫɟ ɩɚɬɨɯɢɫɬɨɥɨɲɤɟ ɩɪɨɦɟɧɟ ɭ ɫɚɮɟɧɫɤɢɦ ɜɟɧɚɦɚ ʁɚɜʂɚʁɭ ɪɚɧɨ 

ɧɚɤɨɧ ɬɪɚɧɫɩɥɚɧɬɚɰɢʁɟ ɢ ɩɨɞɫɟʄɚʁɭ ɧɚ ɡɧɚɱɚʁɧɟ ɚɫɩɟɤɬɟ ɧɟɨɢɧɬɢɦɚɥɢɡɚɰɢʁɟ ɢ 

ɪɟɝɟɧɟɪɚɰɢʁɟ ɟɧɞɨɬɟɥɚ ɭ ɤɨɧɬɟɤɫɬɭ ɤɚɪɞɢɨɯɢɪɭɪɝɢʁɟ. (168). 

 

ɍɩɨɬɪɟɛɚ ɝɟɧɫɤɟ ɬɟɯɧɨɥɨɝɢʁɟ ɩɪɟɞɫɬɚɜʂɚ ɧɨɜɭ ɫɬɪɚɬɟɝɢʁɭ ɡɚ ɩɪɟɜɟɧɰɢʁɭ ɚɬɟɪɨɫɤɥɟɪɨɬɫɤɟ 

ɛɨɥɟɫɬɢ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ. Ɍɪɟɧɭɬɧɟ ɦɟɬɨɞɟ ɥɟɱɟʃɚ ɨɜɟ ɛɨɥɟɫɬɢ ɭɤʂɭɱɭʁɭ ɚɧɬɢɤɨɚɝɭɥɚɰɢʁɭ, 

ɩɨɧɨɜɧɭ ɯɢɪɭɪɲɤɭ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɭ ɦɢɨɤɚɪɞɚ (REDO) ɢ ɩɟɪɤɭɬɚɧɟ ɤɨɪɨɧɚɪɧɟ 

ɢɧɬɟɪɜɟɧɰɢʁɟ (PCI). ɉɪɢɫɬɭɩ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɢ ɧɚɤɨɧ ɤɨɪɨɧɚɪɧɟ ɚɪɬɟɪɢʁɫɤɟ ɛɚʁɩɚɫ 

ɨɩɟɪɚɰɢʁɟ (CABG) ɬɪɟɛɚ ɞɚ ɛɭɞɟ ɩɪɢɥɚɝɨђɟɧ ɢɧɞɢɜɢɞɭɚɥɧɢɦ ɩɨɬɪɟɛɚɦɚ ɩɚɰɢʁɟɧɬɚ. 

Ⱥɬɟɪɨɫɤɥɟɪɨɡɚ ɫɚɮɟɧɫɤɨɝ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ ɦɨɠɟ ɨɝɪɚɧɢɱɢɬɢ ɩɪɨɯɨɞɧɨɫɬ ɝɪɚɮɬɚ ɢ ɢɡɚɡɜɚɬɢ 

ɩɪɨɛɥɟɦɟ ɭ ɫɪɰɟɜɨɦ ɤɪɜɨɬɨɤɭ. Ⱥɧɬɢɤɨɚɝɭɥɚɰɢʁɚ, ɤɨʁɚ ɭɤʂɭɱɭʁɟ ɭɩɨɬɪɟɛɭ ɚɧɬɢɤɨɚɝɭɥɚɧɫɚ 

(ɥɟɤɨɜɚ ɤɨʁɢ ɫɩɪɟɱɚɜɚʁɭ ɡɝɪɭɲɚɜɚʃɟ ɤɪɜɢ), ɦɨɠɟ ɛɢɬɢ ɩɪɢɦɟʃɟɧɚ ɡɚ ɫɦɚʃɟʃɟ ɪɢɡɢɤɚ ɨɞ 

ɫɬɜɚɪɚʃɚ ɭɝɪɭɲɚɤɚ ɭ ɝɪɚɮɬɭ. ɍ ɫɥɭɱɚʁɭ ɪɚɡɜɨʁɚ ɚɬɟɪɨɫɤɥɟɪɨɡɟ ɢ ɨɝɪɚɧɢɱɟɧɟ ɩɪɨɯɨɞɧɨɫɬɢ 
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ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ, ɯɢɪɭɪɲɤɚ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɚ ɦɢɨɤɚɪɞɚ (REDO) ɢɥɢ ɩɟɪɤɭɬɚɧɟ ɤɨɪɨɧɚɪɧɟ 

ɢɧɬɟɪɜɟɧɰɢʁɟ (PCI) ɦɨɝɭ ɛɢɬɢ ɩɪɢɦɟʃɟɧɟ ɡɚ ɨɬɤɥɚʃɚʃɟ ɛɥɨɤɚɞɚ ɢ ɩɨɛɨʂɲɚʃɟ ɤɪɜɨɬɨɤɚ 

ɭ ɫɪɰɭ. Ɉɜɢ ɯɢɪɭɪɲɤɢ ɡɚɯɜɚɬɢ ɦɨɝɭ ɛɢɬɢ ɟɮɢɤɚɫɧɢ ɭ ɨɛɧɨɜɢ ɩɪɨɯɨɞɢɦɨɫɬɢ ɚɪɬɟɪɢʁɚ ɢ 

ɝɪɚɮɬɨɜɚ. ɋɚ ɞɪɭɝɟ ɫɬɪɚɧɟ, ɝɟɧɫɤɚ ɬɟɯɧɨɥɨɝɢʁɚ ɨɬɜɚɪɚ ɧɨɜɟ ɦɨɝɭʄɧɨɫɬɢ ɡɚ ɥɟɱɟʃɟ ɢ 

ɩɪɟɜɟɧɰɢʁɭ ɚɬɟɪɨɫɤɥɟɪɨɡɟ. ɉɪɢɦɟɧɨɦ ɝɟɧɫɤɟ ɬɟɪɚɩɢʁɟ, ɦɨɝɭ ɫɟ ɦɟʃɚɬɢ ɝɟɧɫɤɟ ɫɟɤɜɟɧɰɟ 

ɢɥɢ ɢɡɪɚɠɚʁ ɝɟɧɚ ɤɚɤɨ ɛɢ ɫɟ ɭɬɢɰɚɥɨ ɧɚ ɨɫɧɨɜɧɟ ɩɪɨɰɟɫɟ ɭɡɪɨɤɨɜɚʃɚ ɚɬɟɪɨɫɤɥɟɪɨɡɟ ɢ 

ɩɨɛɨʂɲɚɥɨ ɡɞɪɚɜʂɟ ɤɪɜɧɢɯ ɫɭɞɨɜɚ. ɍɤɨɥɢɤɨ ɫɟ ɩɪɢɦɟɧɢ ɝɟɧɫɤɚ ɬɟɯɧɨɥɨɝɢʁɚ, ɦɨɝɭ ɫɟ 

ɢɫɬɪɚɠɢɜɚɬɢ ɧɨɜɢ ɥɟɱɟʃɚ ɢ ɩɪɟɜɟɧɬɢɜɧɟ ɦɟɪɟ ɤɨʁɟ ɛɢ ɞɢɪɟɤɬɧɨ ɭɬɢɰɚɥɟ ɧɚ ɦɨɥɟɤɭɥɚɪɧɟ 

ɢ ɝɟɧɫɤɟ ɦɟɯɚɧɢɡɦɟ ɚɬɟɪɨɫɤɥɟɪɨɡɟ. Ɉɜɚɤɜɢ ɩɪɢɫɬɭɩɢ ɨɬɜɚɪɚʁɭ ɦɨɝɭʄɧɨɫɬ ɡɚ 

ɩɟɪɫɨɧɚɥɢɡɨɜɚɧɨ ɥɟɱɟʃɟ ɢ ɩɪɟɜɟɧɰɢʁɭ, ɩɪɢɥɚɝɨђɟɧɟ ɫɩɟɰɢɮɢɱɧɢɦ ɩɨɬɪɟɛɚɦɚ ɫɜɚɤɨɝ 

ɩɚɰɢʁɟɧɬɚ. (169). 

 

Ɉ ɏɂɋɌɈɅɈȽɂЈɂ ȼȿɅɂɄɂɏ ɋȺɎȿɇɋɄɂɏ ȼȿɇȺ 

ɍ ɯɢɫɬɨɥɨɲɤɨʁ ɝɪɚђɢ ɭɡɨɪɤɨɜɚɧɢɯ ɜɟɥɢɤɢɯ ɫɚɮɚɧɫɤɢɯ ɜɟɧɚ, ɤɨɧɫɬɚɬɨɜɚɧɚ ʁɟ 

ɢɡɭɡɟɬɧɚ ɯɟɬɟɪɨɝɟɧɨɫɬ ɭ ɫɬɪɭɤɬɭɪɢ ɤɨɦɩɨɧɟɧɬɢ ɡɢɞɚ ɚɧɚɥɢɡɢɪɚɧɢɯ ɤɪɜɧɢɯ ɫɭɞɨɜɚ, 

ɭɤʂɭɱɭʁɭʄɢ ɞɟɛʂɢɧɭ ɩɨʁɟɞɢɧɚɱɧɢɯ ɫɥɨʁɟɜɚ ɢɧɬɢɦɟ, ɦɟɞɢʁɟ ɢ ɚɞɜɟɧɬɢɰɢʁɟ, ɛɪɨʁɧɨɫɬ ɢ 

ɪɚɡɜɢʁɟɧɨɫɬ ɫɥɨʁɟɜɚ ɝɥɚɬɤɨɝ ɦɢɲɢʄɧɨɝ ɬɤɢɜɚ, ɤɚɨ ɢ ɨɪɝɚɧɢɡɚɰɢʁɭ ɝɥɚɬɤɨɝ ɦɢɲɢʄɧɨɝ ɬɤɢɜɚ 

ɭ ɪɚɡɥɢɱɢɬɢɦ ɞɟɥɨɜɢɦɚ ɡɢɞɚ ɜɟɧɟ. Ɍɪɟɛɚ ɧɚɩɨɦɟɧɭɬɢ ɞɚ ɫɭ ɢ ɞɪɭɝɢ ɚɭɬɨɪɢ ɡɚɛɟɥɟɠɢɥɢ 

ɨɜɭ ɡɧɚɱɚʁɧɭ ɜɚɪɢʁɚɛɢɥɧɨɫɬ (81,170). ɉɨɬɪɟɛɧɨ ʁɟ ɢɫɬɚʄɢ ɞɚ ɭɩɪɚɜɨ ɡɛɨɝ ɨɜɟ 

ɜɚɪɢʁɚɛɢɥɧɨɫɬɢ, ɭ ɞɨɫɬɭɩɧɨʁ ɥɢɬɟɪɚɬɭɪɢ, ɩɨɫɬɨʁɢ ɢ ɪɟɥɚɬɢɜɧɨ ɜɟɥɢɤɚ ɯɟɬɟɪɨɝɟɧɨɫɬ ɩɨ 

ɩɢɬɚʃɭ ɞɢɞɚɤɬɢɱɤɨɝ ɞɟɮɢɧɢɫɚʃɚ ɫɬɪɭɤɬɭɪɟ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ. ɇɟɤɚ ɨɞ ɨɜɢɯ 

ɩɢɬɚʃɚ ɬɢɱɭ ɫɟ ɝɪɚђɟ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɢ ɩɢɬɚʃɚ ɞɟɮɢɧɢɫɚʃɚ ʃɟɧɟ „ɧɨɪɦɚɥɧɨɫɬɢ“ ɭ 

ɤɨɧɬɟɤɫɬɭ ʃɟɧɟ ɞɟɛʂɢɧɟ ɢ ɫɚɫɬɚɜɚ, ɚ ɫɚ ɬɢɦɟ ɢ ɤɨɪɢɲʄɟɧɢɯ ɩɨʁɦɨɜɚ ɢ ɪɟɥɚɰɢʁɚ; ɞɨɤ ɫɟ 

ɞɪɭɝɚ ɬɢɱɭ ɞɟɮɢɧɢɫɚʃɚ ɫɚɫɬɚɜɚ ɢ ɝɪɚɧɢɰɚ ɝɥɚɤɬɨɦɢɲɢʄɧɟ ɤɨɦɩɨɧɟɧɬɟ ɨɜɢɯ ɤɪɜɧɢɯ 

ɫɭɞɨɜɚ, ɚ ɬɢɦɟ ɢ ɞɟɮɢɧɢɫɚʃɚ ɫɚɫɬɚɜɚ ʃɢɯɨɜɟ ɬɭɧɢɤɟ ɦɟɞɢʁɟ. ɇɚɢɦɟ, ɩɪɜɨ ɩɢɬɚʃɟ ʁɟ 

ɩɨɫɜɟʄɟɧɨ ɩɨʁɦɭ ɯɢɩɟɪɩɥɚɡɢʁɟ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ. Ʉɨɞ 

ɤɨɧɜɟɧɰɢɨɧɚɥɧɨ ɧɨɪɦɚɥɧɨ ɮɟɧɨɬɢɩɚ ɫɬɪɭɤɬɭɪɟ ɡɢɞɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɬɭɧɢɤɚ 

ɢɧɬɢɦɚ ʁɟ ɧɚʁɭɠɢ ɩɪɨɮɢɥ ɫɬɪɭɤɬɭɪɟ ɡɢɞɚ ɤɪɜɧɨɝ ɫɭɞɚ, ɭʁɟɞɧɨ ɢ ɪɚɜɧɨɦɟɪɧɟ ɞɟɛʂɢɧɟ, ɫɚ 

ɪɟɥɚɬɢɜɧɨ ɦɚɥɨɛɪɨʁɧɢɦ ʄɟɥɢʁɚɦɚ ɭ ɫɭɛɟɧɞɨɬɟɥɧɨɦ ɜɟɡɢɜɧɨɦ ɬɤɢɜɭ, ɤɨʁɟ ɩɪɢɩɚɞɚʁɭ 

ɤɚɬɟɝɨɪɢʁɚɦɚ ɦɢɨɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ, ɦɢɨɮɢɛɪɨɛɥɚɫɬɚ ɢ ɭɡɞɭɠɧɨ ɨɪɢʁɟɧɬɢɫɚɧɢɦ 

ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚɦɚ. ɉɨʁɚɦ ɯɢɩɟɪɩɥɚɡɢʁɟ ɢɧɬɢɦɟ ɨɩɟɬ, ʁɟ ʁɟɞɚɧ ɨɞ ɧɚʁɪɚɡɧɨɜɪɫɧɢʁɟ 

ɩɨɫɦɚɬɪɚɧɢɯ ɮɟɧɨɦɟɧɚ ɭ ɞɨɫɬɭɩɧɨʁ ɥɢɬɟɪɚɬɭɪɢ, ɚ ɨɞɧɨɫɢɨ ɛɢ ɫɟ ɧɚ ɚɫɢɦɟɬɪɢɱɧɨ 
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ɡɚɞɟɛʂɚʃɟ ɬɭɧɢɤɟ ɢɧɬɢɦɟ. Ɇɟђɭɬɢɦ, ɨɞ ɢɡɭɡɟɬɧɨɝ ɡɧɚɱɚʁɚ ʁɟ ɢ ɫɚɫɬɚɜ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɭ 

ɨɜɢɦ ɪɟɝɢɨɧɢɦɚ. ɇɚɢɦɟ, Franz ɢ ɫɚɪɚɞɧɢɰɢ, ɡɚ ɦɨɪɮɨɥɨɝɢʁɭ ɮɨɤɚɥɧɨ ɡɚɞɟɛʂɚɥɟ ɬɭɧɢɤɟ 

ɢɧɬɢɦɟ ɭ ɫɥɭɱɚʁɭ ɞɚ ɧɟ ɫɚɞɪɠɟ ɨɛɢʂɟ ɝɥɢɤɨɡɚɦɢɧɨɝɥɢɤɚɧɚ (ɩɨɬɜɪђɟɧɨ ɭɩɨɬɪɟɛɨɦ 

Ɇɨɜɚɬɨɜɨɝ ɩɟɧɬɚɯɪɨɦɚ) ɢ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨ ɨɪɢʁɟɧɬɢɫɚɧɟ ɫɧɨɩɨɜɟ ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ 

ʄɟɥɢʁɚ, ɤɨɪɢɫɬɟ ɬɟɪɦɢɧ „ɢɧɬɢɦɚɥɧɢ ʁɚɫɬɭɱɢʄɢ“ ɢ ɩɨɞɜɪɲʄɭʁɭ ʁɟ ɭ ɧɨɪɦɚɥɧɭ, 

ɧɟɯɢɩɟɪɩɥɚɫɬɢɱɧɭ, ɫɬɪɭɤɬɭɪɭ ɡɢɞɚ ɜɟɧɟ. Ɇɟђɭɬɢɦ, ɭɤɨɥɢɤɨ ʁɟ ɦɚɫɚ ɫɭɛɟɧɞɨɬɟɥɧɨɝ ɬɤɢɜɚ, 

ɭ ɩɨɞɪɭɱʁɭ ɡɚɞɟɛʂɚʃɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ, ɛɨɝɚɬɚ ɝɥɢɤɨɡɚɦɢɧɨɝɥɢɤɚɧɢɦɚ ɨɛɨʁɟɧɢɦ 

Ɇɨɜɚɬɨɜɢɦ ɩɟɧɬɚɯɪɨɦɨɦ, ɭɡ ɭɦɚʃɟʃɟ ɛɪɨʁɚ ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ ɢ ɭɡ ɩɨɪɟɦɟʄɚʁ 

ɪɟɝɭɥɚɪɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢʁɟ ɬɤɢɜɚ, ɨɧɞɚ ɫɟ ɬɚɤɜɚ ɩɪɨɦɟɧɚ ɧɚɡɢɜɚ ɧɟɨɢɧɬɢɦɨɦ. Milroy ɢ 

ɫɚɪɚɞɧɢɰɢ, ɡɚ ɨɜɚɤɜɭ ɦɨɪɮɨɥɨɝɢʁɭ ɬɭɧɢɤɟ ɢɧɬɢɦɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɫɭ ɞɚɥɢ ɪɚɧɢʁɟ 

ʁɨɲ ɧɟɤɨɥɢɤɨ ɢɡɪɚɡɚ ɤɚɨ ɲɬɨ ɫɭ: ɢɧɬɢɦɚɥɧɚ ɮɢɛɪɨɡɚ, ɧɟɨɢɧɬɢɦɚɥɧɚ ɮɢɛɪɨɡɚ, 

ɧɟɨɢɧɬɢɦɚɥɧɚ ɯɢɩɟɪɩɥɚɡɢʁɚ ɢ ɮɨɪɦɢɪɚʃɟ ɩɥɚɤɚ ɢɧɬɢɦɟ. Cheanvechai ɢ ɫɚɪɚɞɧɢɰɢ, ɨɜɭ 

ɨɩɢɫɚɧɭ ɜɪɫɬɭ ɢɡɦɟɧɟ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɧɚɡɢɜɚʁɭ ɮɢɛɪɨɩɥɚɡɢʁɚ ɢɧɬɢɦɟ ɢ ɞɟɰɢɞɧɨ ʁɟ 

ɞɟɮɢɧɢɲɭ ɤɚɨ ɪɚɫɬɪɟɫɢɬɨ ɭɜɟʄɚʃɟ („ɩɪɨɥɢɮɟɪɚɰɢʁɚ“) ɜɟɡɢɜɧɨɝ ɜɥɚɤɚɧɚ ɤɨɥɚɝɟɧɚ ɬɭɧɢɤɟ 

ɢɧɬɢɦɟ, ɭ ɩɨɜɟʄɚʃɭ ɛɪɨʁɚ ʄɟɥɢʁɚ „ɜɪɟɬɟɧɚɫɬɨɝ“ ɢ „ɫɬɟɥɚɬɧɨɝ“ ɨɛɥɢɤɚ ɫɦɟɲɬɟɧɢɯ ɭ 

ɪɚɫɬɪɟɫɢɬɨɦ ɛɚɡɨɮɢɥɧɨɦ ɦɚɬɪɢɤɫɭ, ɛɨɝɚɬɨɦ ɦɭɤɨɩɨɥɢɫɚɯɚɪɢɞɢɦɚ 

(ɝɥɢɤɨɡɚɦɢɧɨɝɥɢɤɚɧɢɦɚ). ɍɧɭɬɚɪ ɮɢɛɪɨɩɥɚɫɬɢɱɧɨ ɢɡɦɟʃɟɧɟ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɫɚɮɟɧɫɤɢɯ 

ɜɟɧɚ, ɤɚɤɨ ɢɫɬɢɱɭ ɨɜɢ ɚɭɬɨɪɢ, ɧɟɦɚ ɚɬɟɪɨɫɤɥɟɪɨɡɢ ɧɚɥɢɤ ɩɪɨɦɟɧɚ ɩɨ ɬɢɩɭ ɞɟɩɨɡɢɰɢʁɟ 

ɥɢɩɢɞɚ, ɤɪɜɧɢ ɩɢɝɦɟɧɬɢ, ɢɥɢ ɨɪɝɚɧɢɡɨɜɚɧɢ ɬɪɨɦɛɢ. ɋɩɨɦɟɧɭɬɢ ɚɭɬɨɪɢ, ɬɚɤɨђɟ ɢɫɬɢɱɭ 

ɩɨɬɪɟɛɭ ɞɚ ɫɟ ɬɟɪɦɢɧɨɥɨɲɤɢ ʁɚɫɧɨ ɧɚɩɪɚɜɢ ɞɢɫɬɢɧɤɰɢʁɚ ɢɡɦɟђɭ ɞɟɝɟɧɟɪɚɬɢɜɧɢɯ ɩɪɨɦɟɧɚ 

ɭ ɫɭɛɟɧɬɨɬɟɥɧɨɦ ɜɟɡɢɜɭ ɬɭɧɢɤɟ ɢɧɬɢɦɟ, ɡɚ ɲɬɚ ɤɨɪɢɫɬɟ ɢɡɪɚɡ ɮɢɛɪɨɩɥɚɡɢʁɚ ɢɧɬɢɦɟ, 

ɩɪɟɦɚ ɫɤɥɟɪɨɬɢɡɚɰɢʁɢ, ɮɢɛɪɨɡɢ ɰɟɥɨɝ ɡɢɞɚ ɜɟɧɚ, ɡɚ ɲɬɚ ɭɩɨɬɪɟɛʂɚɜɚʁɭ ɢɡɪɚɡ 

ɮɥɟɛɨɫɤɥɟɪɨɡɚ. Ɉɜɚ ɬɟɪɦɢɧɨɥɨɝɢʁɚ ʁɟ ɩɪɢɯɜɚʄɟɧɚ ɢ ɤɨɪɢɲʄɟɧɚ ɭ ɬɟɤɫɬɨɜɢɦɚ ɧɚɲɟɝ 

ɢɫɬɪɚɠɢɜɚʃɚ.  

ɉɨ ɩɢɬɚʃɭ ɡɚɫɬɭɩʂɟɧɨɫɬɢ, ɪɚɡɜɢʁɟɧɨɫɬɢ, ɞɢɫɬɪɢɛɭɰɢʁɟ ɢ ɨɪɝɚɧɢɡɚɰɢʁɟ 

ɝɥɚɬɤɨɦɢɲɢʄɧɨɝ ɬɤɢɜɚ ɭ ɡɢɞɭ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɩɨɫɬɨʁɢ ɤɨɧɫɟɧɡɭɫ ɨɤɨ ɩɪɢɫɭɫɬɜɚ 

ɬɪɢ ɤɨɧɰɟɧɬɪɢɱɧɨ ɫɥɨʁɟɜɢɬɚ ɜɢɞɚ ɨɪɝɚɧɢɡɚɰɢʁɟ ɝɥɚɬɤɨɦɢɲɢʄɧɨɝ ɬɤɢɜɚ ɭ ɡɢɞɨɜɢɦɚ ɨɜɢɯ 

ɜɟɧɚ. ɇɚɢɦɟ, ɫɜɢ ɚɭɬɨɪɢ ɨɩɢɫɭʁɭ ɭɧɭɬɪɚɲʃɢ ɫɥɨʁ ɫɧɨɩɨɜɚ ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ 

ɥɨɧɝɢɬɭɞɢɧɚɥɧɟ ɨɪɝɚɧɢɡɚɰɢʁɟ, ɰɢɪɤɭɥɚɪɧɢ ɫɥɨʁ ɢ ɫɩɨʂɚɲʃɢ ɫɥɨʁ ɫɧɨɩɨɜɚ 

ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ ɥɨɧɝɢɬɭɞɢɧɚɥɧɟ ɨɪɝɚɧɢɡɚɰɢʁɟ. Ɇɟђɭɬɢɦ, ɩɨɫɬɨʁɢ ɪɟɥɚɬɢɜɧɨ 

ɜɟɥɢɤɚ ɜɚɪɢʁɚɛɢɥɧɨɫɬ ɩɨ ɩɢɬɚʃɭ ɪɚɡɜɢʁɟɧɨɫɬɢ ɨɜɢɯ ɫɥɨʁɟɜɚ ɤɚɨ ɢ ɨɞɧɨɫɚ ɩɪɟɦɚ ɞɪɭɝɢɦ 

ɫɬɪɭɤɬɭɪɧɢɦ ɤɨɦɩɨɧɟɧɬɚɦɚ ɡɢɞɚ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɫɜɟ ɞɨ ɫɥɢɤɟ ɢɧɞɢɜɢɞɭɚɥɧɟ 

ɫɩɟɰɢɮɢɱɧɨɫɬɢ ɫɜɚɤɨɝ ɭɡɨɪɤɚ ɩɨɧɚɨɫɨɛ, ɤɚɨ ɲɬɨ ʁɟ ɬɨ ɛɢɥɨ ɜɢђɟɧɢ ɢ ɭ ɦɚɬɟɪɢʁɚɥɭ ɨɜɨɝ 



141 
 

ɢɫɬɪɚɠɢɜɚʃɚ, ɬɚɤɨ ɞɚ ɫɭ ɢ ɞɪɭɝɢ ɚɭɬɨɪɢ, ɪɟɥɚɬɢɜɧɨ ɪɚɡɥɢɱɢɬɨ ɢɡɜɟɲɬɚɜɚɥɢ ɨ ɞɢɞɚɤɬɢɱɤɨʁ 

ɩɪɢɩɚɞɧɨɫɬɢ ɫɩɨɦɟɧɭɬɢɯ ɦɢɲɢʄɧɢɯ ɫɥɨʁɟɜɚ ɭ ɡɢɞɭ ɨɜɢɯ ɜɟɧɚ. Ʉɨɞ ʁɟɞɧɟ ɝɪɭɩɟ ɚɭɬɨɪɚ, 

ɫɚɦɨ ɫɟ ɰɢɪɤɭɥɚɪɧɚ ɨɪɢʁɟɧɬɚɰɢʁɚ ɫɧɨɩɨɜɚ ɝɥɚɬɤɨɦɢɲɢʄɧɨɝ ɬɤɢɜɚ ɫɦɚɬɪɚ ɬɭɧɢɤɨɦ 

ɦɟɞɢʁɨɦ, ɞɨɤ ɫɟ ɞɪɭɝɚ ɞɜɚ ɥɨɧɝɢɬɭɞɢɧɚɥɧɟ ɨɪɢʁɟɧɬɚɰɢʁɟ ɩɨɞɜɪɲʄɭʁɭ ɭ ɫɭɫɟɞɧɟ ɬɭɧɢɤɟ, 

ɭɧɭɬɪɚɲʃɢ ɭ ɩɨɞɪɭɱʁɟ ɬɭɧɢɤɟ ɦɟɞɢʁɟ, ɚ ɫɩɨʂɚɲʃɢ, ɭ ɩɨɞɪɭɱʁɟ ɬɭɧɢɤɟ ɚɞɜɟɧɬɢɰɢʁɟ. 

Ⱦɪɭɝɢ ɚɭɬɨɪɢ ɢɡɜɟɲɬɚɜɚʁɭ ɞɚ ʁɟ ɫɩɨʂɚɲʃɢ ɥɨɧɝɢɬɭɞɢɧɚɥɧɢ ɦɢɲɢʄɧɢ ɫɥɨʁ, ɡɚɩɪɚɜɨ 

ɩɨɞɫɥɨʁ ɬɭɧɢɤɟ ɦɟɞɢʁɟ ɢ ɞɚ ʁɟ ɨɝɪɚђɟɧ, ɨɞ ɩɟɪɢɮɟɪɧɨ ɩɨɫɬɚɜʂɟɧɨɝ ɜɟɡɢɜɧɨɝ ɬɤɢɜɚ 

ɚɞɜɟɧɬɢɰɢʁɟ, ɜɢɲɟɫɥɨʁɧɨɦ ɫɩɨʂɚɲʃɨɦ ɟɥɚɫɬɢɱɧɨɦ ɦɟɦɛɪɚɧɨɦ (78,81), ɤɚɨ ɲɬɨ ʁɟ ɬɨ 

ɜɢђɟɧɨ ɢ ɭ ɧɚɲɟɦ ɢɫɬɪɚɠɢɜɚʃɭ. ɍɧɭɬɪɚɲʃɢ ɥɨɧɝɢɬɭɞɢɧɚɥɧɢ ɝɥɚɬɤɨɦɢɲɢʄɧɢ ɩɨɞɫɥɨʁ 

ɡɢɞɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɩɨ ɜɟʄɢɧɢ ɚɭɬɨɪɚ, ɧɚɥɚɡɢ ɫɟ ɭɧɭɬɚɪ ɫɭɛɟɧɞɨɬɟɥɧɨɝ ɜɟɡɢɜɚ 

ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɨɜɢɯ ɤɪɜɧɢɯ ɫɭɞɨɜɚ. Ɋɚɡɥɢɱɢɬɚ ʁɟ ɪɚɡɜɢʁɟɧɨɫɬ ɝɥɚɬɤɨɦɢɲɢʄɧɨɝ ɬɤɢɜɚ 

ɭɧɭɬɪɚɲʃɟɝ ɝɥɚɬɤɨɦɢɲɢʄɧɨɝ ɩɨɞɫɥɨʁɚ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɧɟɤɚɞɚ ɭ ɜɢɞɭ ɩɨʁɟɞɢɧɚɱɧɢɯ 

ɥɨɧɝɢɬɭɞɢɧɚɥɧɨ ɨɪɢʁɟɧɬɢɫɚɧɢɯ ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ, ɤɚɨ ɭ ɤɨɞ ɡɢɞɨɜɚ ɜɟɧɚ 

ɤɨɧɜɟɧɰɢɨɧɚɥɧɨ ɧɨɪɦɚɥɧɟ ɝɪɚђɟ, ɫɚ ɬɚɧɤɨɦ ɬɭɧɢɤɨɦ ɢɧɬɢɦɨɦ, ɚ ɨɩɟɬ, ɫɚ ɫɧɨɩɨɜɢɦɚ 

ɢɡɪɚɡɢɬɟ ɪɚɡɜɢʁɟɧɨɫɬɢ ɢ ɡɧɚɱɚʁɧɟ ɡɚɫɬɭɩʂɟɧɨɫɬɢ ɭ ɬɭɧɢɰɢ ɢɧɬɢɦɢ ɜɟɧɚ ɤɨʁɟ ɩɨɤɚɡɭʁɭ ɢ 

ɜɟʄɭ ɞɟɛʂɢɧɭ ɬɭɧɢɤɟ ɢɧɬɢɦɟ, ɩɨ ɬɢɩɭ ɢɧɬɢɦɚɥɧɢɯ ʁɚɫɬɭɱɢʄɚ (Franz). ɍ ɧɚɲɢɦ 

ɦɚɬɟɪɢʁɚɥɢɦɚ, ɟɜɢɞɟɧɬɢɪɚɧ ʁɟ ɩɭɧɢ ɪɚɫɩɨɧ ɪɚɧɢʁɟ ɨɩɢɫɢɜɚɧɢɯ ɤɨɧɫɬɢɬɭɰɢʁɚ ɡɚɫɧɨɜɚɧɢɯ 

ɧɚ ɫɬɟɩɟɧɭ ɪɚɡɜɢʁɟɧɨɫɬɢ ɭɧɭɬɪɚɲʃɟɝ ɝɥɚɬɤɨɦɢɲɢʄɧɨɝ ɩɨɞɫɥɨʁɚ ɡɢɞɚ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɤɚɨ 

ɢ ɨɞɧɨɫɚ ɩɪɟɦɚ ɪɚɡɜɢʁɟɧɨɫɬɢ ɢ ɫɚɫɬɚɜɭ ɫɭɛɟɧɞɨɬɟɥɧɨɝ ɜɟɡɢɜɧɨɝ ɬɤɢɜɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ. 

ɉɪɢɞɟ, ɧɚ ɩɨɩɪɟɱɧɢɦ ɩɪɟɫɟɰɢɦɚ ɭɡɨɪɚɤɚ ɧɚɲɟɝ ɢɫɬɪɚɠɢɜɚʃɚ, ɭɝɥɚɜɧɨɦ ʁɟ ɭɨɱʂɢɜɨ 

ɩɪɢɫɭɫɬɜɨ ʁɚɫɧɨ ɞɟɮɢɧɢɫɚɧɟ ɝɪɚɧɢɰɟ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɩɪɟɦɚ ɫɩɨʂɚ, ɭ ɜɢɞɭ ɧɟɲɬɨ 

ɡɚɞɟɛʂɚɥɟ ɭɧɭɬɪɚɲʃɟ ɟɥɚɫɬɢɱɧɟ ɦɟɦɛɪɚɧɟ ɢɚɤɨ, ɦɟɦɛɪɚɧɨɡɧɟ ɨɪɝɚɧɢɡɚɰɢʁɟ, ɫɚɦɨ 

ɫɥɚɛɢʁɟ ɪɚɡɜɢʁɟɧɨɫɬɢ, ɟɥɚɫɬɢɱɧɟ ɤɨɦɩɨɧɟɧɬɟ ɫɟ ɦɨɝɭ ɧɚʄɢ ɭ ɫɚɫɬɚɜɭ ɧɟ ɫɚɦɨ ɢɡɦɟђɭ 

ɫɧɨɩɨɜɚ ɝɥɚɬɤɨɦɢɲɢʄɧɨɝ ɬɤɢɜɚ ɰɢɪɤɭɥɚɪɧɨɝ ɩɨɞɫɥɨʁɚ ɦɟɞɢʁɟ, ɜɟʄ ɢ ɤɚɨ ɜɟɡɢɜɧɨɬɤɢɜɧɟ 

ɤɨɦɩɨɧɟɧɬɟ ɫɭɛɟɧɞɨɬɟɥɧɨɝ ɬɤɢɜɚ ɬɭɧɢɤɟ ɦɟɞɢʁɟ.   

ɍɫɥɟɞ ɧɟɞɨɫɬɚɬɤɚ ɩɨɡɢɬɢɜɧɨɝ ɨɡɧɚɱɢɜɚʃɚ ɝɤɥɢɤɨɡɚɦɢɧɨɝɥɢɤɚɧɚ ɧɚ Ɇɨɜɚɬɨɜɨɦ 

ɛɨʁɟʃɭ, ɨɜɢ ɢɧɬɢɦɚɥɧɢ ʁɚɫɬɭɱɢʄɢ ɤɨʁɢ ɱɟɫɬɨ ɩɪɨɬɪɭɞɢɪɚʁɭ ɛɢɥɢ ɫɭ ɜɟɨɦɚ ɛɨɝɚɬɢ 

ɤɨɥɚɝɟɧɨɦ ɢ ɬɚɤɨђɟ ɫɭ ɩɨɤɚɡɢɜɚɥɢ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨ ɩɨɫɬɚɜʂɟɧɟ ɝɥɚɬɤɨɦɢɲɢʄɧɟ ʄɟɥɢʁɟ.  

ɇɟ ɩɨɫɬɨʁɢ ɭɧɢɮɨɪɦɚɧ ɫɬɚɜ ɞɚ ɫɟ ɢɧɬɢɦɚɥɧɢ ʁɚɫɬɭɱɢʄɢ ɪɚɡɥɢɤɭʁɭ ɨɞ ɢɧɬɢɦɚɥɧɟ 

ɯɢɩɟɪɩɥɚɡɢʁɟ. ɇɚɲɚ ɚɧɚɥɢɡɚ ɬɚɤɨђɟ ɩɨɤɚɡɭʁɟ ɞɚ ɫɭ ɞɨɛɨɪ ɪɚɡɜɢʁɟɧɢ ɢɧɬɢɦɚɥɧɢ ʁɚɫɬɭɱɭʄɢ 

ɨɞɪɚɡ ɰɟɥɨɤɭɩɧɟ ɞɟɛʂɢɧɟ ɰɟɥɨɝ ɡɢɞɚ ɤɨʁɚ ɫɚɦɚ ɩɨ ɫɟɛɢ ɞɢɪɟɤɬɧɨ ɤɨɪɟɥɢɪɚ ɫɚ ɞɢʁɚɦɟɬɪɨɦ 

ɜɟɧɟ, ɬɚɤɨ ɞɚ ɜɟʄɢ ɞɢʁɚɦɟɬɚɪ ɫɚ ɞɟɛʃɢɦ ɡɢɞɨɦ ɜɟɧɟ ɢɦɚ ɢɡɪɚɠɟɧɢʁɟ ɢɧɬɢɦɚɥɧɟ ʁɚɫɬɭɱɢʄɟ. 

ɉɨɡɢɬɢɜɧɚ ɤɨɪɟɥɚɰɢʁɚ ɢɡɦɟђɭ ɞɟɛʂɢɧɟ ɢɧɬɢɦɚɥɧɨɝ ɫɥɨʁɚ ɢ ɞɟɛʂɢɧɟ ɦɟɞɢʁɟ, ɤɚɨ ɢ ɢɡɦɟђɭ 
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ɞɟɛʂɢɧɟ ɡɢɞɚ ɢ ɞɢʁɚɦɟɬɪɚ ɜɟɧɟ ɩɨɬɜɪђɭʁɭ ɩɪɟɬɯɨɞɧɟ ɩɨɞɚɬɤɟ. Ɉɜɨ ɩɪɨɩɨɪɰɢɨɧɚɥɧɨ 

ɩɨɜɟʄɚʃɟ ɞɢɦɟɧɡɢʁɚ ɬɚɤɨђɟ ɧɚɝɥɚɲɚɜɚ ɱɢʃɟɧɢɰɚ ɞɚ ɫɭ ɜɟɧɟ ɦɚɥɨɝ ɞɢʁɚɦɟɬɪɚ ɪɟɬɤɨ ɤɚɞɚ 

ɞɟɛʂɟɝ ɡɢɞɚ. 

ɋɚɝɥɟɞɚɜɚʃɟɦ ɫɬɚɜɨɜɚ ɨ ɯɢɫɬɨɥɨɲɤɨʁ ɝɪɚђɢ ɢɡ ɞɨɫɬɭɩɧɟ ɥɢɬɟɪɚɬɭɪɟ, ɤɚɨ ɢ 

ɟɜɢɞɟɧɬɢɪɚʃɟɦ ɦɨɪɮɨɥɨɲɤɢɯ ɧɚɥɚɡɚ ɧɚ ɧɚɲɢɦ ɦɚɬɟɪɢʁɚɥɢɦɚ, ɫɜɟ ɢɞɟɧɬɢɮɢɤɨɜɚɧɟ 

ɜɚɪɢʁɚɰɢʁɟ ɭ ɝɪɚђɢ ɡɢɞɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɞɨɜɨɞɟ ɞɨ ɤɥɚɫɢɮɢɤɚɰɢʁɟ ɨɜɢɯ ɤɪɜɧɢɯ 

ɫɭɞɨɜɚ ɭ ɩɟɬ ɪɚɡɥɢɱɢɬɢɯ ɯɢɫɬɨɥɨɲɤɢɯ ɮɟɧɨɬɢɩɨɜɚ: 1) ɤɨɧɜɟɧɰɢɨɧɚɥɧɨ ɧɨɪɦɚɥɧɢ 

ɮɟɧɨɬɢɩ, 2) ɜɟɧɟ ɫɚ ɯɢɩɟɪɩɥɚɡɢʁɚ ɝɥɚɬɤɨɝ ɦɢɲɢʄɧɨɝ ɬɤɢɜɚ ɭ ɢɧɬɢɦɢ, ɛɟɡ ɩɪɢɫɭɫɬɜɚ 

ɮɢɛɪɨɩɥɚɡɢʁɟ ɢ ɮɥɟɛɨɫɤɥɟɪɨɡɟ, 3) ɜɟɧɟ ɫɚ ɯɢɩɟɪɩɥɚɫɬɢɱɧɨɦ ɢ ɮɢɛɪɨɩɥɚɫɬɢɱɧɨ 

ɢɡɦɟʃɟɧɨɦ ɬɭɧɢɤɨɦ ɢɧɬɢɦɨɦ, ɛɟɡ ɮɥɟɛɨɫɤɥɟɪɨɡɟ, 4) ɜɟɧɟ ɫɚ ɮɢɛɪɨɩɥɚɫɬɢɱɧɨ ɢɡɦɟʃɟɧɨɦ 

ɬɭɧɢɤɨɦ ɢɧɬɢɦɨɦ, ɫɚ ɮɨɤɚɥɧɨɦ ɮɥɟɛɨɫɤɥɟɪɨɡɨɦ ɢ 5) ɜɟɧɟ ɫɚ ɮɢɛɪɨɩɥɚɡɢʁɨɦ ɬɭɧɢɤɟ 

ɢɧɬɢɦɟ ɫɚ ɭɡɧɚɩɪɟɞɨɜɚɥɨɦ ɮɥɟɛɨɫɤɥɟɪɨɡɨɦ. 

Ɋɟɥɚɬɢɜɧɨ ɦɚɥɢ ɛɪɨʁ ɭɡɨɪɚɤɚ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ (40/200 ɭɡɨɪɚɤɚ) ɩɨɤɚɡɭʁɟ 

ɦɨɪɮɨɥɨɝɢʁɭ ɤɨɧɜɟɧɰɢɨɧɚɥɧɨ ɧɨɪɦɚɥɧɨɝ ɮɟɧɨɬɢɩɚ (81), ɫɚ ɫɬɪɭɤɬɭɪɨɦ ɬɭɧɢɤɟ ɢɧɬɢɦɟ 

ɤɨʁɚ ɫɟ ɧɚɥɚɡɢ ɭɧɭɬɚɪ ɨɱɟɤɢɜɚɧɢɯ ɝɪɚɧɢɰɚ ɧɨɪɦɚɥɧɨɫɬɢ, ɨɞɧɨɫɧɨ ɛɟɡ ɯɢɩɟɪɩɥɚɡɢʁɟ ɢ 

ɮɢɛɪɨɩɥɚɡɢʁɟ. Ɉɜɢ ɭɡɨɪɰɢ ɢɦɚʁɭ ɭɫɤɢ ɩɪɨɮɢɥ ɫɭɛɟɧɞɨɬɟɥɧɨɝ ɜɟɡɢɜɧɨɝ ɬɤɢɜɚ ɢ 

ɤɚɪɚɤɬɟɪɢɲɭ ɫɟ ɩɪɢɫɭɫɬɜɨɦ ɫɚɦɨ ɧɟɤɨɥɢɤɨ ɝɥɚɬɤɢɯ ɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ ɤɨʁɟ ɫɭ ɪɚɫɩɨɪɟђɟɧɟ 

ɰɢɪɤɭɥɚɪɧɨ, ɛɥɢɡɭ ɢ ɩɚɪɚɥɟɥɧɨ ɫ ɟɧɞɨɬɟɥɧɢɦ ʄɟɥɢʁɚɦɚ – ɦɢɨɟɧɞɨɬɟɥɧɟ ʄɟɥɢʁɟ. Ɍɚɤɨђɟ, ɭ 

ɞɭɛʂɢɦ ɫɥɨʁɟɜɢɦɚ ɫɭɛɟɧɞɨɬɟɥɧɨɝ ɜɟɡɢɜɧɨɝ ɬɤɢɜɚ ɦɨɝɭ ɫɟ ɩɪɢɦɟɬɢɬɢ ɩɨʁɟɞɢɧɚɱɧɟ ɝɥɚɬɤɟ 

ɦɢɲɢʄɧɟ ʄɟɥɢʁɟ ɤɨʁɟ ɫɭ ɨɪɢʁɟɧɬɢɫɚɧɟ ɭɡɞɭɠɧɨ (81,170). ɍɧɭɬɪɚɲʃɢ ɥɨɧɝɢɬɭɞɢɧɚɥɧɢ 

ɫɥɨʁ, ɤɨʁɢ ɫɟ ɩɪɚɤɬɢɱɧɨ ɫɦɚɬɪɚ ɞɟɥɨɦ ɢɧɬɢɦɟ, ɝɨɬɨɜɨ ɞɚ ɧɢʁɟ ɩɪɢɫɭɬɚɧ ɭ ɭɡɨɪɰɢɦɚ ɫ ɭɫɤɨɦ 

ɢɧɬɢɦɨɦ. Ɇɟђɭɬɢɦ, ɤɨɞ ɭɡɨɪɚɤɚ ɫ ɯɢɩɟɪɩɥɚɫɬɢɱɧɨɦ ɢɧɬɢɦɚɥɧɨɦ ɫɬɪɭɤɬɭɪɨɦ, ɨɜɚʁ ɫɥɨʁ ʁɟ 

ɡɧɚɱɚʁɧɨ ɪɚɡɜɢʁɟɧ ɢ ɩɪɟɞɫɬɚɜʂɚ ɫɟ ɤɚɨ ɦɧɨɝɨ ɝɥɚɬɤɨɝ ɦɢɲɢʄɧɨɝ ɬɤɢɜɚ, ɭɤʂɭɱɭʁɭʄɢ 

ɭɝɥɚɜɧɨɦ ɢ ʄɟɥɢʁɟ ɤɨʁɟ ɫɭ ɭɫɧɨɩʂɟɧɟ ɢ ɨɧɟ ɤɨʁɟ ɧɢɫɭ. Ɉɜɟ ʄɟɥɢʁɟ ɫɭ ɨɪɢʁɟɧɬɢɫɚɧɟ ɭɡɞɭɠɧɨ 

ɢ ɪɚɡɞɜɨʁɟɧɟ ɟɤɫɬɪɚɰɟɥɭɥɚɪɧɢɦ ɦɚɬɪɢɤɫɨɦ ɫɭɛɟɧɞɨɬɟɥɧɨɝ ɜɟɡɢɜɧɨɝ ɬɤɢɜɚ. ȼɟʄɢɧɚ 

ɭɡɨɪɚɤɚ (160/200 ɭɡɨɪɚɤɚ) ɩɨɤɚɡɭʁɟ ɡɧɚɱɚʁɧɨ ɡɚɞɟɛʂɚʃɟ ɬɭɧɢɤɟ ɢɧɬɢɦɟ, ɲɬɨ ɦɨɠɟ ɛɢɬɢ 

ɪɟɡɭɥɬɚɬ ɢɥɢ ɯɢɩɟɪɩɥɚɫɬɢɱɧɟ ɝɥɚɬɤɨɦɢɲɢʄɧɟ ɫɬɪɭɤɬɭɪɟ ɢɥɢ ɮɢɛɪɨɩɥɚɫɬɢɱɧɟ ɢɧɬɢɦɟ. 

ɋɥɢɱɧɨ, ɜɢɲɟ ɝɪɭɩɚ ɚɭɬɨɪɚ (170,171), ɤɨʁɟ ɫɭ ɫɩɪɨɜɟɥɟ ɫɥɢɱɧɟ ɯɢɫɬɨɥɨɲɤɟ ɫɬɭɞɢʁɟ, ɫɭ 

ɡɚɛɟɥɟɠɢɥɟ ɞɚ ɦɚɥɢ ɛɪɨʁ ɜɟɧɨɡɧɢɯ ɭɡɨɪɚɤɚ ɭ ʃɢɯɨɜɢɦ ɢɫɬɪɚɠɢɜɚʃɢɦɚ ɩɨɤɚɡɭʁɟ 

ɯɢɫɬɨɥɨɲɤɭ ɫɬɪɭɤɬɭɪɭ ɡɢɞɚ ɤɨʁɚ ɨɞɝɨɜɚɪɚ ɨɩɢɫɚɧɨʁ ɧɨɪɦɚɥɧɨʁ ɫɬɪɭɤɬɭɪɢ. ɍ ɦɧɨɝɢɦ 

ɭɡɨɪɰɢɦɚ, ɩɪɢɦɟʄɟɧɚ ʁɟ ɩɪɢɫɭɬɧɨɫɬ ɮɢɛɪɨɡɟ ɭ ɢɧɬɢɦɢ, ɤɨʁɚ ɭɤʂɭɱɭʁɟ ɟɥɚɫɬɢɱɧɨ ɬɤɢɜɨ ɢ 

ɭɤʂɭɱɟɧɟ ɝɥɚɬɤɟ ɦɢɲɢʄɧɟ ʄɟɥɢʁɟ. ɉɪɟɦɚ ɫɬɭɞɢʁɢ Thiene et al. (171), ɱɚɤ 70% ɫɚɮɟɧɫɤɢɯ 

ɜɟɧɚ ɩɨɤɚɡɭʁɟ ɩɪɨɦɟɧɟ ɤɨʁɟ ɭɤɚɡɭʁɭ ɧɚ ɮɢɛɪɨɡɭ ɭ ɬɭɧɢɰɢ ɢɧɬɢɦɢ. Ⱦɟɛʂɚ ɢɧɬɢɦɚ ɢ 
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ɩɪɢɫɭɬɧɨɫɬ ɮɢɛɪɨɩɥɚɫɬɢɱɧɟ ɦɨɪɮɨɥɨɝɢʁɟ ɱɟɫɬɨ ɫɭ ɤɚɪɚɤɬɟɪɢɫɬɢɱɧɟ ɡɚ ɡɢɞ ɜɟɧɟ ɫɚ 

ɮɥɟɛɨɫɤɥɟɪɨɡɨɦ. Ɏɢɛɪɨɡɚ ɢɧɬɢɦɟ, ɬɚɤɨђɟ ɩɨɡɧɚɬɚ ɤɚɨ ɧɟɨɢɧɬɢɦɚɥɧɚ ɮɢɛɪɨɡɚ, 

ɧɟɨɢɧɬɢɦɚɥɧɚ ɯɢɩɟɪɩɥɚɡɢʁɚ ɢɥɢ ɮɨɪɦɢɪɚʃɟ ɩɥɚɤɚ ɭ ɢɧɬɢɦɚɥɧɨɦ ɫɥɨʁɭ, ɦɨɠɟ ɛɢɬɢ 

ɩɪɢɫɭɬɧɚ ɭ ɬɢɦ ɜɟɧɚɦɚ. ȼɚɠɧɨ ʁɟ ɧɚɩɨɦɟɧɭɬɢ ɞɚ ɫɟ ɚɬɟɪɨɫɤɥɟɪɨɡɚ ɭ ɡɢɞɭ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ 

ɨɛɢɱɧɨ ʁɚɜʂɚ ɤɚɨ ɤɚɫɧɚ ɩɪɨɦɟɧɚ ɢ ɫɚɦɨ ɧɚɤɨɧ ɬɪɚɧɫɩɥɚɧɬɚɰɢʁɟ, ɧɚ ɬɟɦɟʂɭ ɩɪɟɬɯɨɞɧɢɯ 

ɩɪɨɦɟɧɚ ɤɨʁɟ ɫɭ ɩɨɫɬɨʁɚɥɟ ɭ ɫɚɮɟɧɫɤɢɦ ɜɟɧɚɦɚ ɩɪɟ ɭɡɨɪɤɨɜɚʃɚ. ɍɩɪɤɨɫ ɡɧɚɬɧɢɦ 

ɜɚɪɢʁɚɰɢʁɚɦɚ ɭ ɤɨɧɫɬɢɬɭɰɢʁɢ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɩɪɟ ɬɪɚɧɫɩɥɚɧɬɚɰɢʁɟ, ɚɭɬɨɥɨɝɧɟ 

ɬɪɚɧɫɩɥɚɧɬɚɰɢʁɟ ɫɚ ɰɢʂɟɦ ɩɨɛɨʂɲɚʃɚ ɚɨɪɬɨɤɨɪɨɧɚɪɧɨɝ ɩɪɨɬɨɤɚ ɭɝɥɚɜɧɨɦ ɫɭ ɭɫɩɟɲɧɟ ɢ 

ɨɞɪɠɚɜɚʁɭ ɨɞɝɨɜɚɪɚʁɭʄɭ ɤɨɦɩɥɢʁɚɧɫɭ (170,172). Ɏɥɟɛɨɫɤɥɟɪɨɬɢɱɧɟ ɩɪɨɦɟɧɟ ɭ ɜɟɥɢɤɢɦ 

ɫɚɮɟɧɫɤɢɦ ɜɟɧɚɦɚ ɤɚɪɚɤɬɟɪɢɲɟ ɩɨɫɬɭɩɧɨ ɢ ɫɩɨɪɚɞɢɱɧɨ ɡɚɞɟɛʂɚʃɟ ɢɧɬɢɦɟ, ɬɢɩɢɱɧɨ 

ɮɢɛɪɨɫɤɥɟɪɨɬɢɱɧɟ ɩɪɢɪɨɞɟ, ɛɟɡ ɢɫɬɨɜɪɟɦɟɧɨɝ ɩɨɜɟʄɚʃɚ ɫɭɛɟɧɞɨɬɟɥɧɟ ʄɟɥɢʁɫɤɟ 

ɩɪɨɥɢɮɟɪɚɰɢʁɟ (173). Ɉɜɟ ɩɪɨɦɟɧɟ ɦɨɝɭ ɛɢɬɢ ɩɪɢɫɭɬɧɟ ɤɚɨ ɮɨɤɚɥɧɟ ɢɥɢ ɞɢɮɭɡɧɟ 

ɩɪɨɦɟɧɟ ɤɨʁɟ ɫɟ ɩɪɨɬɟɠɭ ɤɪɨɡ ɡɢɞ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ. Ɍɨɤɨɦ ɜɪɟɦɟɧɚ, ɨɜɟ ɩɪɨɦɟɧɟ ɞɨɜɨɞɟ 

ɞɨ ɚɬɪɨɮɢʁɟ ɢ ɡɧɚɱɚʁɧɨɝ ɫɦɚʃɟʃɚ ɝɥɚɬɤɨɝ ɦɢɲɢʄɧɨɝ ɬɤɢɜɚ ɦɟɞɢʁɟ, ɩɨɫɟɛɧɨ ɰɢɪɤɭɥɚɪɧɨɝ 

ɫɥɨʁɚ. ɋɥɢɱɧɟ ɩɪɨɦɟɧɟ ɫɟ ɬɚɤɨђɟ ɨɩɚɠɚʁɭ ɭ ɡɢɞɨɜɢɦɚ ɜɚɪɢɤɨɡɧɢɯ ɜɟɧɚ, ɲɬɨ ɭɤɚɡɭʁɟ ɧɚ ɬɨ 

ɞɚ ɮɥɟɛɨɫɤɥɟɪɨɬɢɱɧɟ ɩɪɨɦɟɧɟ ɦɨɝɭ ɛɢɬɢ ɩɨɫɥɟɞɢɰɚ ɩɨɫɬɟɩɟɧɨɝ ɩɨɜɟʄɚʃɚ ɢɧɬɪɚɜɟɧɫɤɨɝ 

ɩɪɢɬɢɫɤɚ ɤɪɜɢ. Ɍɪɟɛɚ ɧɚɩɨɦɟɧɭɬɢ ɞɚ ɫɟ ɮɥɟɛɨɫɤɥɟɪɨɡɚ ʁɚɜʂɚ ɢ ɤɨɞ ɦɥɚђɢɯ ɩɚɰɢʁɟɧɚɬɚ, 

ɛɟɡ ɨɛɡɢɪɚ ɧɚ ɩɪɨɫɟɱɧɭ ɫɬɚɪɨɫɬ ɩɚɰɢʁɟɧɚɬɚ ɫ ɧɨɪɦɚɥɧɢɦ ɢɥɢ ɩɪɨɦɟʃɟɧɢɦ ɜɟɧɫɤɢɦ 

ɝɪɚɮɬɨɜɢɦɚ. Cheanvechai et al. (78) ɧɚɝɥɚɲɚɜɚʁɭ ɜɚɠɧɨɫɬ ɯɢɫɬɨɥɨɲɤɟ ɪɚɡɥɢɤɟ ɢɡɦɟђɭ 

ɮɥɟɛɨɫɤɥɟɪɨɡɟ ɢ ɮɢɛɪɨɩɥɚɡɢʁɟ, ɤɨʁɚ ʁɟ ɱɟɫɬɨ ɩɪɢɫɭɬɧɚ ɭ ɫɚɮɟɧɫɤɢɦ ɜɟɧɚɦɚ ɤɨɪɢɲɬɟɧɢɦ 

ɤɚɨ ɝɪɚɮɬɨɜɢ. Ɏɢɛɪɨɩɥɚɡɢʁɚ ɢɧɬɢɦɟ ɤɚɪɚɤɬɟɪɢɲɟ ɧɚɤɭɩʂɚʃɟ ɟɤɫɬɪɚɰɟɥɭɥɚɪɧɨɝ 

ɦɚɬɪɢɤɫɚ ɢɫɤʂɭɱɢɜɨ ɭ ɢɧɬɢɦɧɨɦ ɫɥɨʁɭ, ɲɬɨ ɪɟɡɭɥɬɢɪɚ ɩɨɜɟʄɚʃɟɦ ɞɟɛʂɢɧɟ ɢɧɬɢɦɟ ɢ 

ɫɭɠɚɜɚʃɟɦ ɥɭɦɟɧɚ. Ɉɜɚ ɩɪɨɦɟɧɚ ɨɛɢɱɧɨ ɭɤʂɭɱɭʁɟ ɩɪɢɫɭɫɬɜɨ ɪɚɡɥɢɱɢɬɢɯ ɝɥɚɬɤɢɯ 

ɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ (ɤɚɤɨ ɫɭ ɞɨɤɚɡɚɥɢ Milroy et al. ɩɨɦɨʄɭ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɨɝ ɛɨʁɟʃɚ ɡɚ 

ɞɟɡɦɢɧ) ɤɨʁɟ ɢɦɚʁɭ ɜɪɟɬɟɧɚɫɬɢ ɢɥɢ ɫɬɟɥɚɬɧɢ ɢɡɝɥɟɞ ɢ ɧɚɥɚɡɟ ɫɟ ɭ ɛɚɡɨɮɢɥɧɨɦ ɦɚɬɪɢɤɫɭ ɫ 

ɪɚɫɩɪɲɟɧɨɦ ɤɨɧɡɢɫɬɟɧɰɢʁɨɦ. ɏɢɫɬɨɯɟɦɢʁɫɤɚ ɛɨʁɟʃɚ ɚɥɰɢʁɚɧ ɩɥɚɜɢɦ ɢ ɤɨɥɨɢɞɧɢɦ 

ɝɜɨɠђɟɦ ɨɛɢɱɧɨ ɩɨɤɚɡɭʁɭ ɩɪɢɫɭɫɬɜɨ ɤɢɫɟɥɢɯ ɝɥɢɤɨɡɚɦɢɧɨɝɥɢɤɚɧɚ ɭ ɨɜɨɦ ɦɚɬɪɢɤɫɭ. 

Ɍɪɢɯɪɨɦɫɤɨ ɛɨʁɟʃɟ ɩɨ Mason-ɭ ɨɬɤɪɢɜɚ ɩɪɢɫɭɫɬɜɨ ɤɨɥɚɝɟɧɚ (78). 

ȿɥɟɤɬɪɨɧɫɤɨɦɢɤɪɨɫɤɨɩɫɤɚ ɢɫɩɢɬɢɜɚʃɚ ɨɜɟ ɪɟɝɢʁɟ ɩɨɤɚɡɚɥɚ ɫɭ ɩɪɢɫɭɫɬɜɨ ʄɟɥɢʁɚ ɫɚ 

ɦɨɪɮɨɥɨɝɢʁɨɦ ɝɥɚɬɤɨɝ ɦɢɲɢʄɧɨɝ ɬɤɢɜɚ (174). ɍ ɜɟɧɚɦɚ ɤɨʁɟ ɡɚɞɪɠɚɜɚʁɭ ɧɨɪɦɚɥɚɧ ɢɡɝɥɟɞ, 

ɧɟ ɩɪɢɦɟʄɭʁɟ ɫɟ ɩɨɜɟʄɚʃɟ ɤɨɥɚɝɟɧɚ ɧɢɬɢ ɡɚɞɟɛʂɚʃɟ ɡɢɞɚ (78). Ʉɚɤɨ ɜɟɧɫɤɢ ɡɢɞ 

ɮɢɛɪɨɡɢɪɚ, ɩɨɜɟʄɚɜɚ ɫɟ ɩɪɢɫɭɫɬɜɨ ɞɟɝɟɧɟɪɚɬɢɜɧɢɯ ɟɥɚɫɬɢɱɧɢɯ ɫɬɪɭɤɬɭɪɚ ɭ ɦɚɬɪɢɤɫɭ, 

ɢɚɤɨ ɨɜɟ ɩɪɨɦɟɧɟ ɧɢɫɭ ʁɚɫɧɨ ɜɢɞʂɢɜɟ ɧɚ ɪɭɬɢɧɫɤɢɦ ɩɪɟɩɚɪɚɬɢɦɚ ɨɛɨʁɟɧɢɦ 

ɯɟɦɚɬɨɤɫɢɥɢɧɨɦ ɢ ɟɨɡɢɧɨɦ. ȿɥɚɫɬɨɡɚ, ɦɟђɭɬɢɦ, ɱɟɫɬɨ ɩɪɚɬɢ ɮɥɟɛɨɫɤɥɟɪɨɡɭ (173). 
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Ⱦɢʁɚɝɧɨɡɚ ɮɥɟɛɨɫɤɥɟɪɨɡɟ ɫɟ ɩɨɫɬɚɜʂɚ ɧɚ ɨɫɧɨɜɭ ɩɨɜɟʄɚɧɨɝ ɬɚɥɨɠɟʃɚ ɤɨɥɚɝɟɧɚ ɢ 

ɩɨɜɟʄɚʃɚ ɞɟɛʂɢɧɟ ɜɟɧɫɤɨɝ ɡɢɞɚ, ɲɬɨ ʁɟ ɜɢɞʂɢɜɨ ɢ ɧɚ ɩɪɟɩɚɪɚɬɢɦɚ ɨɛɨʁɟɧɢɦ 

ɯɟɦɚɬɨɤɫɢɥɢɧɨɦ ɢ ɟɨɡɢɧɨɦ. ɍ ɫɥɭɱɚʁɭ ɛɥɚɝɟ ɮɥɟɛɨɫɤɥɟɪɨɡɟ, ɩɪɨɦɟɧɟ ɫɭ ɮɨɤɚɥɧɟ 

ɩɪɢɪɨɞɟ. ɍ ɫɥɭɱɚʁɭ ɭɦɟɪɟɧɟ ɮɥɟɛɨɫɤɥɟɪɨɡɟ, ɮɢɛɪɨɡɚ ʁɟ ɢɡɪɚɠɟɧɢʁɚ ɢ ɢɦɚ ɬɟɧɞɟɧɰɢʁɭ 

ɞɢɮɭɡɧɢʁɟ ɞɢɫɬɪɢɛɭɰɢʁɟ. ɉɨɬɪɟɛɧɨ ʁɟ ɧɚɩɨɦɟɧɭɬɢ ɞɚ ɭ ɨɜɨʁ ɫɬɭɞɢʁɢ ɩɨɫɟɛɧɨ ʁɟ 

ɢɫɬɪɚɠɢɜɚɧ ɨɛɥɢɤ ɡɚɞɟɛʂɚʃɚ ɢɧɬɢɦɟ ɤɨʁɢ ɫɟ ɤɚɪɚɤɬɟɪɢɲɟ ɯɢɩɟɪɩɥɚɡɢʁɨɦ ɝɥɚɬɤɨɝ 

ɦɢɲɢʄɧɨɝ ɬɤɢɜɚ, ɚ ɧɟ ɮɢɛɪɨɩɥɚɡɢʁɨɦ. ɍ ɨɜɨɦ ɨɛɥɢɤɭ ɩɪɟɜɥɚɞɚɜɚʁɭ ɝɥɚɬɤɟ ɦɢɲɢʄɧɟ 

ʄɟɥɢʁɟ, ɤɨʁɟ ɫɭ ɛɪɨʁɧɟ ɢ ɞɨɛɪɨ ɪɚɡɜɢʁɟɧɟ, ɢ ɢɦɚʁɭ ɩɪɚɜɢɥɚɧ ɭɡɞɭɠɧɢ ɪɚɫɩɨɪɟɞ ɭ 

ɫɭɛɟɧɞɨɬɟɥɧɨɦ ɜɟɡɢɜɧɨɦ ɬɤɢɜɭ. Ɉɜɚʁ ɨɛɥɢɤ ɡɚɞɟɛʂɚʃɚ ɢɧɬɢɦɟ ɩɪɢɩɚɞɚ ɯɢɫɬɨɥɨɲɤɨɦ 

ɮɟɧɨɬɢɩɭ 2 ɭ ɩɪɨɭɱɚɜɚɧɢɦ ɜɟɧɚɦɚ. Ɉɜɨ ɢɫɬɪɚɠɢɜɚʃɟ ʁɟ ɩɨɫɟɛɧɨ ɮɨɤɭɫɢɪɚɧɨ ɧɚ 

ɪɚɡɞɜɚʁɚʃɟ ɨɜɚ ɞɜɚ ɬɢɩɚ ɤɨɧɫɬɢɬɭɰɢʁɚ ɡɢɞɚ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɤɚɤɨ ɛɢ ɫɟ ɪɚɡɦɨɬɪɢɥɚ ɦɨɝɭʄɚ 

ɯɪɨɧɨɥɨɲɤɚ ɩɨɜɟɡɚɧɨɫɬ ɭ ɩɚɬɨɝɟɧɟɡɢ ɜɟɧɫɤɟ ɡɢɞɧɟ ɮɢɛɪɨɡɟ. ɉɪɟɬɩɨɫɬɚɜʂɚ ɫɟ ɞɚ ɭ 

ɩɪɨɰɟɫɭ ɪɚɡɜɨʁɚ, ɛɪɨʁɧɟ ɝɥɚɬɤɟ ɦɢɲɢʄɧɟ ʄɟɥɢʁɟ ɭ ɯɢɩɟɪɩɥɚɫɬɢɱɧɨʁ ɢɧɬɢɦɢ, ɬɨɤɨɦ 

ɜɪɟɦɟɧɚ, ɫɜɨʁɨɦ ɫɟɤɪɟɰɢʁɫɤɨɦ ɚɤɬɢɜɧɨɲʄɭ ɦɨɝɭ ɫɬɜɚɪɚɬɢ ɩɨɜɟʄɚɧɟ ɤɨɥɢɱɢɧɟ 

ɟɤɫɬɪɚɰɟɥɭɥɚɪɧɨɝ ɦɚɬɪɢɤɫɚ ɭɧɭɬɚɪ ɢɧɬɢɦɟ, ɚ ɫɚɦɢɦ ɬɢɦ, ɩɨɞɥɟʄɢ ɚɬɪɨɮɢʁɢ, ɲɬɨ ɞɨɜɨɞɢ 

ɞɨ ɮɨɪɦɢɪɚʃɚ ɮɢɛɪɨɩɥɚɫɬɢɱɧɨɝ ɨɛɥɢɤɚ ɢɧɬɢɦɟ. ɋ ɞɪɭɝɟ ɫɬɪɚɧɟ, ɦɨɝɭʄɟ ʁɟ ɞɚ 

"ɯɢɩɟɪɩɥɚɫɬɢɱɧɢ" ɨɛɥɢɤ ɢɧɬɢɦɟ ɩɪɟɞɫɬɚɜʂɚ ɢɧɯɟɪɟɧɬɧɭ ɧɨɪɦɚɥɧɭ ɤɨɧɫɬɢɬɭɰɢʁɭ ɡɢɞɚ 

ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɤɨʁɚ ʁɟ ɛɨɝɚɬɚ ɦɢɲɢʄɧɨɦ ɦɚɫɨɦ. 

Ɉɩɲɬɢ ɭɬɢɫɚɤ ɞɨɛɢʁɟɧ ɢɡ ɚɧɚɥɢɡɟ ɩɨɩɪɟɱɧɢɯ ɩɪɟɫɟɤɚ ɡɢɞɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ 

ɜɟɧɚ ʁɟ ɞɚ ʁɟ ɰɢɪɤɭɥɚɪɧɢ ɫɥɨʁ ɬɭɧɢɤɟ ɦɟɞɢʁɟ ɧɚʁɫɬɚɛɢɥɧɢʁɢ ɟɥɟɦɟɧɬ ɝɪɚђɟ (81), ɞɨɤ ɫɭ 

ɡɧɚɱɚʁɧɟ ɜɚɪɢʁɚɰɢʁɟ ɩɪɢɫɭɬɧɟ ɭ ɤɨɧɫɬɢɬɭɰɢʁɚɦɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɢ ɫɩɨʂɚɲʃɟɝ 

ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ ɫɥɨʁɚ ɦɟɞɢʁɟ. ɐɢɪɤɭɥɚɪɧɢ ɫɥɨʁ ɬɭɧɢɤɟ ɦɟɞɢʁɟ, ɤɚɤɨ ʁɟ ɪɚɧɢʁɟ ɩɨɦɟɧɭɬɨ, 

ɭɜɟɤ ʁɟ ɩɪɢɫɭɬɚɧ ɭ ɡɢɞɭ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɢ ɫɚɫɬɨʁɢ ɫɟ ɨɞ ɭɫɧɨɩʂɟɧɢɯ 

ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ ɨɪɢʁɟɧɬɢɫɚɧɢɯ ɰɢɪɤɭɥɚɪɧɨ (170). ɍ ɫɥɭɱɚʁɭ ɜɟɧɚ ɤɨʁɟ ɩɨɤɚɡɭʁɭ 

ɮɢɛɪɨɩɥɚɡɢʁɭ ɢɧɬɢɦɟ ɢ ɮɥɟɛɨɫɤɥɟɪɨɡɭ ɤɚɨ ɞɟɨ ɞɟɝɟɧɟɪɚɬɢɜɧɢɯ ɩɪɨɦɟɧɚ, ɩɪɢɦɟʄɟɧɨ ʁɟ 

ɪɚɫɥɨʁɚɜɚʃɟ ɫɧɨɩɨɜɚ ɝɥɚɬɤɨɝ ɦɢɲɢʄɧɨɝ ɬɤɢɜɚ ɭ ɰɢɪɤɭɥɚɪɧɨɦ ɫɥɨʁɭ, ɱɟɫɬɨ ɩɪɚʄɟɧɨ 

ɮɨɤɚɥɧɨɦ ɚɬɪɨɮɢʁɨɦ ɦɢɲɢʄɧɨɝ ɬɤɢɜɚ ɨɜɨɝ ɫɥɨʁɚ. Ƚɥɚɬɤɨ ɦɢɲɢʄɧɨ ɬɤɢɜɨ ɫɩɨʂɚɲʃɟɝ 

ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ ɫɥɨʁɚ ɦɟɞɢʁɟ ɭɝɥɚɜɧɨɦ ʁɟ ɨɪɝɚɧɢɡɨɜɚɧɨ ɭ ɫɧɨɩɨɜɟ ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ 

ʄɟɥɢʁɚ (ɡɧɚɬɧɨ ɦɚʃɟ ɩɨʁɟɞɢɧɚɱɧɢɯ ʄɟɥɢʁɚ), ɚ ɞɨɦɢɧɢɪɚ ɭ ɩɨɞɪɭɱʁɭ ɲɢɪɨɤɟ ɢ ɜɢɲɟɫɥɨʁɧɟ 

ɟɥɚɫɬɢɤɟ ɭ ɟɤɫɬɟɪɧɨʁ ɦɟɦɛɪɚɧɢ. Ɋɟɬɤɨ ɫɟ ɧɚɥɚɡɢ ɩɟɪɢɮɟɪɧɨ, ɭ ɩɨɞɪɭɱʁɭ ɚɞɜɟɧɬɢɰɢʁɟ. 

ɂɡɪɚɡɢɬɚ ɪɚɡɜɢʁɟɧɨɫɬ ɫɩɨʂɚɲʃɟɝ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ ɫɥɨʁɚ ɬɭɧɢɤɟ ɦɟɞɢʁɟ, ɤɚɨ ɲɬɨ ɫɭ ɢ 

Milroy et al. ɨɩɢɫɚɥɢ (81), ɛɢɥɚ ʁɟ ɩɪɢɦɟʄɟɧɚ ɭ ɩɟɬɢɧɢ ɩɪɨɭɱɚɜɚɧɢɯ ɭɡɨɪɚɤɚ ɜɟɥɢɤɢɯ 

ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ. Ɉɜɚ ɩɨʁɚɜɚ ʁɟ ɭɝɥɚɜɧɨɦ ɩɪɢɫɭɬɧɚ ɤɨɞ ɜɟɧɚ ɱɢʁɚ ɬɭɧɢɤɚ ɢɧɬɢɦɚ ɩɨɤɚɡɭʁɟ 
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ɯɢɩɟɪɩɥɚɡɢʁɭ ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ. Ɉɜɚ ɤɨɢɧɰɢɞɟɧɰɢʁɚ ɜɟɪɨɜɚɬɧɨ ɩɪɟɞɫɬɚɜʂɚ ɞɟɨ 

ɫɩɟɰɢɮɢɱɧɨɝ ɯɢɫɬɨɥɨɲɤɨɝ ɮɟɧɨɬɢɩɚ ɤɨʁɢ ɤɚɪɚɤɬɟɪɢɲɟ ɜɟɧɟ ɫ ɢɡɪɚɡɢɬɨ ɦɢɲɢʄɧɢɦ 

ɡɢɞɨɦ. ɂɚɤɨ ɢɧɬɢɦɚ ɨɜɢɯ ɜɟɧɚ ɦɨɠɟ ɨɫɬɚɜɢɬɢ ɭɬɢɫɚɤ ɯɢɩɟɪɩɥɚɫɬɢɱɧɟ ɦɨɪɮɨɥɨɝɢʁɟ, 

ɩɪɟɦɚ ɜɚɠɟʄɢɦ ɧɨɪɦɚɬɢɜɢɦɚ, ɨɧɚ, ɦɟђɭɬɢɦ, ɧɟ ɩɨɤɚɡɭʁɟ ɞɟɝɟɧɟɪɚɬɢɜɧɟ ɩɪɨɦɟɧɟ ɬɢɩɚ 

ɮɢɛɪɨɩɥɚɡɢʁɟ. ɉɪɟɦɚ ɬɨɦɟ, ɨɜɚ ɤɨɧɫɬɢɬɭɰɢʁɚ ɡɢɞɚ ɜɟɧɟ ɭ ɰɟɥɢɧɢ ɬɪɟɛɚ ɞɚ ɫɟ ɫɜɪɫɬɚ ɭ 

ɝɪɭɩɭ ɜɟɧɚ ɤɨʁɟ ɫɟ ɦɨɝɭ ɫɦɚɬɪɚɬɢ ɧɨɪɦɚɥɧɨ ɝɪɚђɟɧɢɦ ɡɢɞɨɦ. ȼɚɠɧɨ ʁɟ ɧɚɩɨɦɟɧɭɬɢ ɞɚ 

ɫɩɨʂɚɲʃɢ ɥɨɧɝɢɬɭɞɢɧɚɥɧɢ ɫɥɨʁ ɬɭɧɢɤɟ ɦɟɞɢʁɟ, ɱɢʁɢ ʁɟ ɩɨɥɨɠɚʁ ɨɞɪɟђɟɧ ɧɟɤɢɦ ɚɭɬɨɪɢɦɚ 

ɤɚɨ ɚɞɜɟɧɬɢɰɢʁɚɥɧɢ (81,171), ɭ ɧɚɲɟɦ ɦɚɬɟɪɢʁɚɥɭ, ɱɚɤ ɢ ɤɚɞɚ ʁɟ ɢɡɪɚɡɢɬɨ ɪɚɡɜɢʁɟɧ, ɧɚɥɚɡɢ 

ɫɟ ɭɧɭɬɚɪ ɫɩɨʂɚɲʃɟ ɟɥɚɫɬɢɱɧɟ ɦɟɦɛɪɚɧɟ. ȿɥɚɫɬɢɱɧɟ ɥɚɦɟɥɟ ɫɭ ɪɚɫɩɨɪɟђɟɧɟ ɢɡɦɟђɭ 

ɫɧɨɩɨɜɚ ɝɥɚɬɤɨɝ ɦɢɲɢʄɧɨɝ ɬɤɢɜɚ ɩɪɟɦɚ ɰɢɪɤɭɥɚɪɧɨɦ ɫɥɨʁɭ ɢ ɩɪɟɦɚ ɚɞɜɟɧɬɢɰɢʁɢ. ɂɡ ɨɜɨɝ 

ɭɝɥɚ ɝɥɟɞɚɧɨ, ɫɩɨʂɚɲʃɢ ɥɨɧɝɢɬɭɞɢɧɚɥɧɢ ɫɥɨʁ ɝɥɚɬɤɨɝ ɦɢɲɢʄɧɨɝ ɬɤɢɜɚ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ 

ɱɢɧɢ ɞɟɨ ɦɟɞɢʁɟ, ɚ ɧɟ ɚɞɜɟɧɬɢɰɢʁɟ. ɂɫɩɢɬɢɜɚʃɟ ɭɬɢɰɚʁɚ ɞɟɛʂɢɧɟ ɡɢɞɚ ɫɚɮɟɧɫɤɨɝ ɝɪɚɮɬɚ 

ɧɚ ɩɪɨɰɟɧɬɭɚɥɧɨ ɨɱɭɜɚʃɟ ɢɧɬɟɝɪɢɬɟɬɚ ɟɧɞɨɬɟɥɚ ʁɟ ɢɡɜɪɲɟɧɨ ɭɩɨɪɟђɢɜɚʃɟɦ ɰɟɥɨɤɭɩɧɟ 

ɩɨɜɪɲɢɧɟ ɩɨɩɪɟʄɧɢɯ ɩɪɟɫɟɤɚ ɢɫɟɱɚɤɚ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɫɚ ɦɨɪɮɨɦɟɬɪɢʁɫɤɢ ɢɡɪɚɱɭɧɚɬɨɦ 

ɰɢɪɤɭɦɮɟɪɟɧɰɨɦ ɩɨɜɪɲɢɧɟ ɥɭɦɟɧɚ ɫɚ ɨɛɨʁɟɧɢɦ ɚɞɯɟɪɢɪɚɧɢɦ CD34 ɚɧɬɢɬɟɥɢɦɚ. ɇɢʁɟ 

ɧɚђɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɤɨɪɟɥɚɰɢʁɚ ɢɡɦɟђɭ ɞɟɛʂɢɧɟ ɡɢɞɚ ɫɚɮɟɧɫɤɟ ɜɟɧɟ ɢ ɨɱɭɜɚʃɚ 

ɢɧɬɟɝɪɢɬɟɬɚ ɟɧɞɨɬɟɥɚ ɩɪɢɥɢɤɨɦ ɤɨɪɢɲʄɟʃɚ ɛɢɥɨ ɤɨɝ ɨɞ ɧɚɜɟɞɟɧɢɯ ɪɚɫɬɜɨɪɚ. ɉɪɢɥɢɤɨɦ 

ɭɩɨɪɟђɢɜɚʃɚ ɪɟɡɭɥɬɚɬɚ ɢɡɦɟђɭ ɝɪɭɩɟ ɩɚɰɢʁɟɧɚɬɚ ɨɛɨɥɟɥɢɯ ɨɞ ɞɢʁɚɛɟɬɟɫ ɦɟɥɢɬɭɫɚ ɢ ɝɪɭɩɟ 

ɩɚɰɢʁɟɧɚɬɚ ɧɟɡɚɯɜɚʄɟɧɟ ɨɜɢɦ ɟɧɞɨɤɪɢɧɨɥɨɩɤɢɦ ɩɨɪɟɦɟʄɚʁɟɦ ɞɨɲɥɨ ɫɟ ɞɨ ɡɚɤʂɭɱɤɚ ɞɚ ɫɭ 

ɜɪɟɞɧɨɫɬɢ CD34 ɫɚ (%) ɭ ɰɟɥɨɦ ɭɡɨɪɤɭ ɧɟɲɬɨ ɫɭ ɜɢɲɟ ɭ ɝɪɭɩɢ ɩɚɰɢʁɟɧɚɬɚ ɛɟɡ ȾɆ, ɚɥɢ  

ɧɢʁɟ ɭɬɜɪђɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ, ɬɟ ɞɚ ɧɟ ɩɨɫɬɨʁɢ ɢɧɮɟɪɢɨɪɧɨɫɬ ɭɩɨɬɪɟɛɟ 

ɛɢɥɨ ɤɨɝ ɨɞ ɧɚɜɟɞɟɧɢɯ ɪɚɫɬɜɨɪɚ ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɫɚ ɞɢʁɚɛɟɬɟɫ ɦɟɥɢɬɭɫɨɦ. Ɍɚɤɨђɟ ɧɢʁɟ 

ɩɨɤɚɡɚɧɚ ɤɨɪɟɥɚɰɢʁɚ ɢɡɦɟђɭ ɜɪɟɞɧɨɫɬɢ HbA1c ɢ ɨɱɭɜɚʃɚ ɢɧɬɟɝɪɢɬɟɬɚ ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ 

ɢɫɟɱɚɤɚ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɦɟɬɨɞɨɦ CD34 ɛɨʁɟʃɚ. 

ɍ ɤɚɫɧɢʁɢɦ ɮɚɡɚɦɚ ɨɜɨɝ ɩɪɨɰɟɫɚ ɞɨɥɚɡɢ ɞɨ ɫɦɚʃɟʃɚ ɚɩɨɩɬɨɡɟ ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ 

ʄɟɥɢʁɚ ɲɬɨ ɞɨɜɨɞɢ ɞɨ ɩɪɨɞɭɛʂɢɜɚʃɚ ɫɬɪɭɤɬɭɪɧɢɯ ɩɪɨɦɟɧɚ ɜɟɧɫɤɨɝ ɡɢɞɚ. ɋɦɚʃɟʃɟ 

ɩɨɩɭɥɚɰɢʁɟ ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ ɨɞɝɨɜɚɪɚ ɩɨɜɟʄɚʃɭ ɟɤɫɩɪɟɫɢʁɟ p21 ɭ ɩɪɨɤɫɢɦɚɥɧɢɦ 

ɫɟɝɦɟɧɬɢɦɚ ɫɚɮɟɧɫɤɟ ɜɟɧɟ ɭɤɚɡɭʁɭʄɢ ɞɚ ɩɨɪɟɦɟʄɚʁɢ ʄɟɥɢʁɫɤɨɝ ɰɢɤɥɭɫɚ ɦɨɝɭ ɞɚ ɞɨɜɟɞɭ ɞɨ 

ɫɥɚɛɨɫɬɢ ɩɪɨɤɫɢɦɚɥɧɨɝ ɞɟɥɚ ɫɚɮɟɧɫɤɟ ɜɟɧɟ (175) Ɉɛɡɢɪɨɦ  ɞɚ ʁɟ ɭ ɨɜɨɦ ɢɫɬɪɚɠɢɜɚʃɭ 

ɮɚɤɬɨɪ ɢɫɤʂɭɱɢɜɚʃɚ ɛɢɨ ɜɚɪɢɤɨɡɧɚ ɛɨɥɟɫɬ ɞɨʃɢɯ ɟɤɫɬɪɟɦɢɬɟɬɚ ɨɜɢ ɦɟɯɚɧɢɡɦɢ ɫɟ ɧɟ 

ɦɨɝɭ ɭɡɟɬɢ ɡɞɪɚɜɨ ɡɚ ɝɨɬɨɜɨ. ɍɩɨɪɟђɢɜɚʃɟɦ ɤɜɚɧɬɢɬɚɬɢɜɧɢɯ ɜɪɟɞɧɨɫɬɢ ɨɱɭɜɚʃɚ 

ɢɧɬɟɝɪɢɬɟɬɚ ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ ɛɨʁɟʃɟɦ CD34 ɚɧɬɢɬɟɥɚ ɫɚ ɛɪɨʁɟɦ ɫɥɨʁɟɜɚ 

ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ ɭ ɡɢɞɭ ɫɚɮɟɧɫɤɟ ɜɟɧɟ, ɜɟʄɚ ʁɟ ɜɪɟɞɧɨɫɬ ɭ ɝɪɭɩɢ ɭɡɨɪɚɤɚ ɫɚ ɬɪɢ 
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ɧɟɝɨ ɫɚ ɞɜɚ ɫɥɨʁɚ ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ, ɚɥɢ ɢɩɚɤ ɧɢʁɟ ɭɬɜɪђɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ 

ɪɚɡɥɢɤɚ. 

ɉɪɨɫɟɱɧɚ ɫɚɮɟɧɫɤɚ ɜɟɧɚ ɤɨɪɢɲʄɟɧɚ ɡɚ ɚɨɪɬɨɤɨɪɨɧɚɪɧɢ ɛɚʁɩɚɫ ʁɟ 31cm ɞɭɝɚɱɤɚ ɫɚ 

ɩɪɨɫɟɱɧɢɦ ɞɢʁɚɦɟɬɪɨɦ ɨɞ 4.2mm ɢ ɞɟɛʂɢɧɨɦ ɡɢɞɚ ɨɞ 445mm ɢ ɢɧɬɢɦɚɥɧɢɦ ʁɚɫɬɭɱɢʄɢɦɚ 

ɨɞ 64mm. ɂɡɪɚɠɟɧɟ ɧɟɩɪɚɜɢɥɧɨɫɬɢ ɫɭ ɪɟɡɭɥɬɚɬ ɧɟʁɟɞɧɚɤɟ ɞɢɫɬɪɢɛɭɰɢʁɟ ɛɨɱɧɢɯ ɝɪɚɧɚ ɢ 

ɱɢʃɟɧɢɰɟ ɞɚ ɩɪɨɫɟɱɧɚ ɫɚɮɟɧɫɤɚ ɜɟɧɚ ɢɦɚ 1.9 ɩɪɨɦɟɧɚ ɥɭɦɟɧɚ ɞɨ 20% ɢ 1.2 ɩɪɨɦɟɧɚ 

ɥɭɦɟɧɚ ɜɟʄɢɯ ɨɞ 40%. Ɋɭɬɢɧɫɤɚ ɢɫɩɢɬɢɜɚʃɚ ɭɡɨɪɚɤɚ ɬɤɢɜɚ ɫɜɟɬɥɨɫɧɨɦ ɦɢɤɪɨɫɤɨɩɢʁɨɦ 

ɛɨʁɟɧɢɯ ɯɟɦɚɬɨɤɫɢɥɢɧɨɦ ɢ ɟɨɡɢɧɨɦ, ɟɥɚɫɬɢɱɧɢɦ Ɇɚɫɨɧɨɜɢɦ ɬɪɢɯɪɨɦɧɢɦ ɛɨʁɟʃɟɦ (ɪɚɞɢ 

ɨɞɪɟђɢɜɚʃɚ ɝɪɚɧɢɰɚ ɫɥɨʁɟɜɚ) ɢ Ɇɨɜɚɬɨɜɢɦ ɛɨʁɟʃɟɦ (ɪɚɞɢ ɞɢɫɬɢɧɤɰɢʁɟ ɢɡɦɟђɭ ɢɧɬɢɦɚɥɧɟ 

ɯɢɩɟɪɩɥɚɡɢʁɟ ɢ ɧɟɯɢɩɟɪɩɥɚɫɬɢɱɧɢɯ ɢɧɬɢɦɚɥɧɢɯ ʁɚɫɬɭɱɢʄɚ).  

Ʉɨɞ Human et al. (176), ɩɪɨɫɟɱɧɚ ɜɪɟɞɧɨɫɬ ɫɩɨʂɚɲʃɟɝ ɞɢʁɚɦɟɬɪɚ, ɩɨʁɟɞɢɧɚɱɧɢɯ 

ɩɨɬɩɭɧɨ ɞɢɫɬɟɧɞɨɜɚɧɢɯ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ʁɟ ɞɟɮɢɧɢɫɚɧɚ ɧɚ 4.2±0.6mm (ɫɚ 

ɪɚɫɩɨɧɨɦ ɜɪɟɞɧɨɫɬɢ 2.0mm ɞɨ 7.0mm), ɫɚ ɩɪɨɫɟɱɧɨɦ ɞɟɛʂɢɧɨɦ ɡɢɞɚ ɨɞ 445m. Ʉɨɞ 

ɩɚɰɢʁɟɧɚɬɚ ʁɟ ɛɢɥɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɜɟʄɚ ɩɪɨɫɟɱɧɚ ɜɪɟɞɧɨɫɬ ɫɩɨʂɚɲʃɟɝ ɞɢʁɚɦɟɬɪɚ 

ɜɟɧɚ (4.3±0.6mm) ɩɪɟɦɚ 3.9±0.5mm ɤɨɞ ɩɚɰɢʁɟɧɬɤɢʃɚ. ɉɪɨɫɟɱɧɚ ɞɟɛʂɢɧɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ 

ɜɟɧɚ ɞɚɬɚ ʁɟ ɤɚɨ 64.0±46.5m, ɤɪɟʄɭʄɢ ɫɟ ɨɞ ɧɚʁɦɚʃɢɯ, ɫɚ 9.3m, ɞɨ ɢɡɪɚɡɢɬɟ ɞɟɛʂɢɧɟ (ɭ 

ɩɨɞɪɭɱʁɭ ɢɧɬɢɦɚɥɧɢɯ ʁɚɫɬɭɱɢʄɚ) ɨɞ 275.2m. ɍ ʃɢɯɨɜɨɦ ɢɫɬɪɚɠɢɜɚʃɭ ɧɚɱɢʃɟɧɚ ʁɟ 

ɩɨɞɟɥɚ ɭɡɨɪɤɚ ɜɟɧɚ ɩɪɟɦɚ ɞɟɛʂɢɧɢ ɬɭɧɢɤɟ ɢɧɬɢɦɟ, ɫɚ ɝɪɚɧɢɱɧɨɦ ɜɪɟɞɧɨɲʄɭ ɨɞ >80m 

ɩɪɟɦɚ ɤɚɬɟɝɨɪɢʁɢ ɜɟɧɚ ɢɡɪɚɡɢɬɟ ɞɟɛʂɢɧɟ ɬɭɧɢɤɟ ɢɧɬɢɦɟ, ɲɬɨ ʁɟ ɤɨɞ ʃɢɯ ɨɛɭɯɜɚɬɢɥɨ 28% 

ɫɜɢɯ ɭɡɨɪɚɤɚ. ɍ ɩɨɞɝɪɭɩɢ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɞɟɛɟɥɟ ɢɧɬɢɦɟ ɩɨɜɪɲɢɧɚ ɩɨɩɪɟɱɧɨɝ ɩɪɟɫɟɤɚ 

ɬɭɧɢɤɚ ɢɧɬɢɦɚ ɭ ɩɪɨɫɟɤɭ ʁɟ ɢɡɧɨɫɢɥɚ 1.32 - 0.43 mm2 (ɚ ɩɪɨɫɟɱɧɚ ɜɪɟɞɧɨɫɬ ɞɟɛʂɢɧɟ 119.8

±28.0 m), ɞɨɤ ʁɟ ɭ ɝɪɭɩɢ ɜɟɧɚ ɫɚ ɬɚʃɨɦ ɢɧɬɢɦɨɦ (72% ɭɡɨɪɤɚ) ɬɚ ɜɪɟɞɧɨɫɬ ɛɢɥɚ 0.44±

0.22 mm2 (ɚ ɩɪɨɫɟɱɧɚ ɜɪɟɞɧɨɫɬ ɞɟɛʂɢɧɟ 40.1±18.2 m). ɍ ɝɪɭɩɢ ɜɟɧɚ ɫɚ ɜɟʄɨɦ ɞɟɛʂɢɧɨɦ 

ɬɭɧɢɤɟ ɢɧɬɢɦɟ, ɧɚђɟɧɚ ʁɟ ɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɜɟʄɚ ʁɟ ɭɤɭɩɧɚ ɞɟɛʂɢɧɚ ɡɢɞɚ ɜɟɧɚ (ɤɨɞ 

ɞɟɛʂɢɯ 565.7±138.4 m ɩɪɟɦɚ ɬɚʃɢɦ 398.7±123.2 m), ɲɬɨ ʁɟ ɛɢɥɨ ɩɪɚʄɟɧɨ 

ɩɪɨɩɨɪɰɢɨɧɚɥɧɢɦ ɩɨɜɟʄɚʃɟɦ ɞɟɛʂɢɧɟ ɞɪɭɝɚ ɞɜɚ ɫɥɨʁɚ (ɦɟɞɢʁɟ ɞɟɛɟɥɢɯ 207.3±65.9m 

ɩɪɟɦɚ ɬɚɧɤɢɦ 159.2±65.4m; ɢ ɚɞɜɟɧɬɢɰɢʁɟ ɞɟɛɟɥɢɯ 236.7±96.1 m ɩɪɟɦɚ ɬɚɧɤɢɦ 195.6±

68.7m). Ʉɨɞ Ɏɪɚɧɰɚ ɢ ɫɚɪɚɞɧɢɤɚ, ɫɩɨʂɚɲʃɢ ɞɢʁɚɦɟɬɚɪ ʁɟ ɛɢɨ ɦɟɪɟɧ ɤɚɥɢɩɟɪɨɦ, ɚ ɜɟɧɟ 

ɫɭ ɛɢɥɟ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɫɤɥɚɞɢɲɬɟɧɟ ɭ ɯɟɩɚɪɢɧɢɡɨɜɚɧɨʁ ɚɭɬɨɥɨɝɧɨʁ ɤɪɜɢ. 

ɍ ɧɚɲɟɦ ɦɚɬɟɪɢʁɚɥɭ, ɞɟɛʂɢɧɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ʁɟ ɛɢɥɚ ɭ ɪɚɫɩɨɧɭ ɜɪɟɞɧɨɫɬɢ ɨɞ 16 

ɞɨ 262 m, ɫɚ ɩɪɨɫɟɱɧɨɦ ɜɪɟɞɧɨɲʄɭ ɨɞ 112±66 m. ȼɪɟɞɧɨɫɬɢ ɞɟɛʂɢɧɟ ɰɢɪɤɭɥɚɪɧɨɝ 

ɩɨɞɫɥɨʁɚ ɬɭɧɢɤɟ ɦɟɞɢʁɟ ɤɪɟɬɚɥɟ ɫɭ ɫɟ ɨɞ 69 ɞɨ 487 m, ɫɚ ɩɪɨɫɟɱɧɨɦ ɜɪɟɞɧɨɲʄɭ ɨɞ 228 ± 
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70 m. Ⱦɟɛʂɢɧɚ ɫɩɨʂɚɲʃɟɝ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ ɦɢɲɢʄɧɨɝ ɩɨɞɫɥɨʁɚ, ɢɦɚɥɚ ʁɟ ɜɪɟɞɧɨɫɬɢ ɭ 

ɪɚɫɩɨɧɭ ɨɞ 25 ɞɨ 293 m, ɫɚ ɩɪɨɫɟɱɧɨɦ ɜɪɟɞɧɨɲʄɭ ɨɞ 100±73 m. Ⱦɟɛʂɢɧɟ ɡɢɞɚ ɜɟɧɚ 

ɛɢɥɟ ɫɭ ɭ ɪɚɫɩɨɧɭ ɨɞ 190 ɞɨ 669 m, ɢ ɩɪɨɫɟɤɨɦ ɨɞ 441±108 m. ɍ ɧɚɲɢɦ ɪɟɡɭɥɬɚɬɢɦɚ, 

ɫɩɨʂɚɲʃɢ ɞɢʁɚɦɟɬɚɪ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɛɢɨ ʁɟ ɭ ɪɚɫɩɨɧɭ, ɢɡɪɚɠɟɧɨ ɝɥɚɜɧɢɦ Ɏɟɪɟɬɨɜɢɦ 

ɞɢʁɚɦɟɬɪɨɦ (1.654 ɞɨ 4.302 mm), ɚ ɦɢɧɨɪɧɢɦ Ɏɟɪɟɬɨɜɢɦ ɞɢʁɚɦɟɬɪɨɦ (1.270 ɞɨ 3.528 mm), ɫɚ 

ɩɪɨɫɟɱɧɨɦ ɜɪɟɞɧɨɲʄɭ ɡɚ ɝɥɚɜɧɢ Ɏɟɪɟɬɨɜ ɞɢʁɚɦɟɬɚɪ 2.778±0.656 mm, ɚ ɡɚ ɦɢɧɨɪɧɢ Ɏɟɪɟɬɨɜ 

ɞɢʁɚɦɟɬɚɪ 2.133±0.391 mm. ɉɨɜɪɲɢɧɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ, ɭ ɧɚɲɟɦ ɦɚɬɟɪɢʁɚɥɭ, ɛɢɥɚ ʁɟ ɭ 

ɪɚɫɩɨɧɭ ɜɪɟɞɧɨɫɬɢ ɨɞ 0.174 ɞɨ 2.651 mm2 ɢ ɩɪɨɫɟɱɧɨɦ ɜɪɟɞɧɨɲʄɭ ɨɞ 0.948±0.645 mm2. 

ɍɩɨɬɪɟɛɨɦ ɉɢɪɫɨɧɨɜɨɝ ɬɟɫɬɚ ɫɬɚɬɢɫɬɢɱɤɟ ɤɨɪɟɥɚɰɢʁɟ, ɡɚɛɟɥɟɠɟɧɚ ʁɟ ɫɬɚɬɢɫɬɢɱɤɢ 

ɡɧɚɱɚʁɧɚ ɧɟɝɚɬɢɜɧɚ ɤɨɪɟɥɚɰɢʁɚ ɢɡɦɟђɭ ɜɪɟɞɧɨɫɬɢ ɩɪɨɰɟɧɬɭɚɥɧɨɝ ɭɞɟɥɚ ɩɨɜɪɲɢɧɚ ɬɭɧɢɤɚ 

ɢɧɬɢɦɚ (Area%IntXor), ɫɚ ɩɪɨɰɟɧɬɭɚɥɧɢɦ ɭɞɟɥɨɦ ɩɨɜɪɲɢɧɚ ɰɢɪɤɭɥɚɪɧɨɝ ɩɨɞɫɥɨʁɚ 

(Area%CirXor) ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɬɚɤɨђɟ ɢ ɢɡɦɟђɭ ɜɪɟɞɧɨɫɬɢ ɩɪɨɰɟɧɬɭɚɥɧɨɝ ɭɞɟɥɚ 

ɩɨɜɪɲɢɧɚ ɫɩɨʂɚɲʃɟɝ ɭɡɞɭɠɧɨɝ ɦɢɲɢʄɧɨɝ ɩɨɞɫɥɨʁɚ (Area%SpLonXor) ɫɚ ɜɪɟɞɧɨɫɬɢɦɚ 

ɩɪɨɰɟɧɬɚɥɧɢɦ ɭɞɟɥɨɦ ɩɨɜɪɲɢɧɚ ɰɢɪɤɭɥɚɪɧɨɝ ɩɨɞɫɥɨʁɚ ɬɭɧɢɤɟ ɦɟɞɢʁɟ (Area%CirXor) ɭ ɭ 

ɭɤɭɩɧɨʁ ɩɨɜɪɲɢɧɢ ɡɢɞɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ. Ɉɜɚɤɚɜ ɨɞɧɨɫ ɢɡɦɟђɭ ɫɩɨɦɟɧɭɬɢɯ 

ɩɚɪɚɦɟɬɚɪɚ, ɝɨɜɨɪɢ ɭ ɩɪɢɥɨɝ ɡɚɤɨɧɢɬɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢʁɟ ɫɬɪɭɤɬɭɪɟ ɡɢɞɚ ɜɟɥɢɤɢɯ 

ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɩɪɢ ɤɨʁɨʁ, ɤɪɭɩɧɢʁɚ ɤɨɧɫɬɢɬɭɰɢʁɚ ɛɢɥɨ ɤɨʁɟ ɨɞ ɫɩɨɦɟɧɭɬɢɯ ɤɨɦɩɨɧɟɧɬɢ, 

ɭ ɭɤɭɩɧɨɦ ɫɚɫɬɚɜɭ ɡɢɞɚ ɜɟɧɟ ʁɟ ɭ ɤɨɦɛɢɧɚɰɢʁɢ ɫɚ ɦɚʃɨɦ ɤɨɧɫɬɢɬɭɰɢʁɨɦ ɞɪɭɝɟ ɞɜɟ 

ɤɨɦɩɨɧɟɧɬɟ. 

Choi et al. ɫɭ ɭɩɨɬɪɟɛɨɦ ɬɪɨɞɢɦɟɧɡɢɨɧɚɥɧɟ ɤɨɦɩʁɭɬɟɪɫɤɟ ɬɨɦɨɝɪɚɮɫɤɟ 

ɜɟɧɨɝɪɚɮɢʁɟ ɫɭ ɤɨɞ 152 ɩɚɰɢʁɟɧɬɚ (213 ɧɨɝɭ), ɧɚɲɥɢ ɩɪɨɫɟɱɧɢ ɞɢʁɚɦɟɬɚɪ ɜɟɥɢɤɟ ɫɚɮɟɧɫɤɟ 

ɜɟɧɟ, ɧɚ 5 ɰɟɧɬɢɦɟɬɚɪɚ ɞɢɫɬɚɥɧɨ ɨɞ ɫɚɮɟɧɨ-ɮɟɦɨɪɚɥɧɟ ʁɭɧɤɰɢʁɟ, ɞɚ ʁɟ 5.11±1.20 mm ɤɨɞ 

ɩɚɰɢʁɟɧɚɬɚ ɛɟɡ ɜɟɧɨɡɧɨɝ ɪɟɮɥɭɤɫɚ (177). Molnar et al. ɧɚ ɭɡɨɪɤɭ ɨɞ 32 ɜɟɥɢɤɟ ɫɚɮɟɧɫɤɟ 

ɜɟɧɟ, ɤɚɥɢɩɟɪɫɤɢɦ ɦɟɪɟʃɟɦ, ɧɚɥɚɡɟ ɞɚ ʁɟ ɩɪɨɫɟɱɧɚ ɜɪɟɞɧɨɫɬ ɭɧɭɬɪɚɲʃɟɝ ɪɚɞɢjɭɫɚ 

ɧɨɪɦɚɥɧɢɯ ɜɟɧɚ ɢɡ ʃɢɯɨɜɟ 1.70±0.12 mm, ɦɟɪɟ ɧɚ 10 mmHg (ɞɢɫɬɟɧɞɨɜɚɧɢɦ ɧɨɪɦɚɥɧɢɦ 

Ʉɪɟɛɫ-Ɋɢɧɝɟɪɨɜɢɦ ɪɚɫɬɜɨɪɨɦ) ɢɧɬɪɚɥɭɦɢɧɚɥɧɨɝ ɩɪɢɬɢɫɤɚ, ɚ ɞɚ ʁɟ ɞɟɛʂɢɧɚ ɡɢɞɚ 

ɩɪɨɫɟɱɧɨ 408±17 mm (178). Joh et al. ɫɭ ɭɩɨɬɪɟɛɨɦ ɤɨɥɨɪɧɨɝ ɞɭɩɥɟɤɫ ɭɥɬɪɚɡɜɭɤɚ 

ɭɬɜɪɞɢɥɢ, ɤɨɞ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɛɟɡ ɡɧɚɤɨɜɚ ɪɟɮɥɭɤɫɚ, ɜɪɟɞɧɨɫɬ ɩɪɨɫɟɱɧɨɝ 

ɞɢʁɚɦɟɬɪɚ ɨɞ 5.0±2.4 mm (179). Cenkeri et al. ɫɭ ɤɨɥɨɪ ɞɨɩɥɟɪ ɭɥɬɪɚɫɨɧɨɝɪɚɝɢʁɨɦ, ɧɚ 194 

ɧɨɝɟ ɩɚɰɢʁɟɧɚɬɚ, ɧɚ ɧɢɜɨɭ ɫɚɮɟɧɨ-ɮɟɦɨɪɚɥɧɟ ʁɭɧɤɰɢʁɟ, ɭɬɜɪɞɢɥɢ ɩɪɨɫɟɱɧɭ ɜɪɟɞɧɨɫɬ 

ɞɢʁɚɦɟɬɪɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɧɚ 5.51 mm, ɚ 4.08 mm, ɡɚ ɩɪɟɞɟɨ ɛɭɬɢɧɟ ɢ 3.47 mm ɭ 

ɩɪɟɞɟɥɭ ɩɨɬɤɨɥɟɧɢɰɟ (180). Gibson et al. ɧɚɥɚɡɟ ɦɟɪɟʃɟɦ ɧɚ ɞɭɩɥɟɤɫ ɭɥɬɪɚɡɜɭɱɧɨɦ 

ɩɪɟɝɥɟɞɭ 91 ɩɚɰɢʁɟɧɬɚ (19 ɦɭɲɤɚɪɚɰɚ ɢ 72 ɠɟɧɟ, ɪɚɫɩɨɧ ɠɢɜɨɬɧɢɯ ɞɨɛɢ ɡɚ ɫɜɟ ɩɚɰɢʁɟɧɬɟ 
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18-65 ɝɨɞɢɧɚ), ɞɚ ʁɟ ɩɪɨɫɟɱɧɚ ɜɪɟɞɧɨɫɬ ɦɚɤɫɢɦɚɥɧɨɝ ɞɢʁɚɦɟɬɪɚ ɜɟɥɢɤɟ ɫɚɮɟɧɫɤɟ, ɭ 

ɫɬɨʁɟʄɟɦ ɫɬɚɜɭ ɩɚɰɢʁɟɧɚɬɚ, ɚ ɧɚ ɧɢɜɨɭ 5 ɰɟɧɬɢɦɟɬɚɪɚ ɨɞ ɫɚɮɟɧɨ-ɮɟɦɨɪɚɥɧɟ ʁɭɧɤɰɢʁɟ, 6.7 

mm (ɫɚ ɪɚɫɩɨɧɨɦ ɜɪɟɞɧɨɫɬɢ ɨɞ 2.2 ɞɨ 14.1 mm) (181).  

ɍɥɬɪɚɡɜɭɱɢɦ ɩɪɟɝɥɟɞɨɦ 204 ɞɨʃɚ ɟɤɫɬɪɟɦɢɬɟɬɚ ɩɚɰɢʁɟɧɬɤɢʃɚ, ȿɧɝɟɥɯɨɪɧ ɢ 

ɫɚɪɚɞɧɢɰɢ, ɭɬɜɪђɭʁɭ ɩɪɨɫɟɱɧɭ ɜɪɟɞɧɨɫɬ ɞɢʁɚɦɟɬɪɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɩɪɢ ɫɚɮɟɧɨ-

ɮɟɦɨɪɚɥɧɨʁ ʁɭɧɤɰɢʁɢ, ɧɚ 6.5 mm, ɭ ɩɪɨɤɫɢɦɚɥɧɨɦ ɞɟɥɭ ɛɭɬɢɧɟ 4.0 mm, 3.0 mm ɭ ɞɢɫɬɚɥɧɨɦ 

ɞɟɥɭ ɛɭɬɢɧɟ ɢ ɡɚɤɨɥɟɧɨʁ ʁɚɦɢ, ɚ 2.5 mm ɭ ɩɨɬɤɨɥɟɧɢɱɧɨɦ ɞɟɥɭ ɧɨɝɟ (182).  

Ɇɚɧɟɬɚ ɢ ɫɚɪɚɞɧɢɰɢ, ɨɛɚɜɢɥɢ ɫɭ ɤɨɦɩɚɪɚɰɢʁɭ ɪɟɡɭɥɬɚɬɚ ɞɨɛɢʁɟɧɢɯ 

ɩɪɟɨɩɟɪɚɬɢɜɧɢɦ ɭɥɬɪɚɡɜɭɱɧɢɦ ɩɪɟɝɥɟɞɨɦ 72 ɜɟɥɢɤɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ ɢ ɦɟɪɟʃɚ ɢɫɬɢɯ ɧɚɤɨɧ 

ʃɢɯɨɜɟ ɩɪɟɩɚɪɚɰɢʁɟ ɭ ɫɜɨʁɫɬɜɭ ɝɪɚɮɬɨɜɚ ɡɚ ɭɩɨɬɪɟɛɭ ɭ ɫɜɪɯɟ ɢɡɜɨђɟʃɚ ɚɨɪɬɨ-ɤɨɪɨɧɚɪɧɨɝ 

ɛɚʁɩɚɫɚ. Ⱦɢʁɚɦɟɬɚɪ ɜɟɧɚ ʁɟ ɦɟɪɟɧ ɧɚ ɬɪɢ ɪɚɡɥɢɱɢɬɟ ɥɨɤɚɰɢʁɟ, ɩɪɨɤɫɢɦɚɥɧɨɦ, ɫɪɟɞɢɲʃɟɦ 

ɢ ɞɢɫɬɚɥɧɨɦ ɤɪɚʁɭ ɛɭɞɭʄɟ ɞɢɫɟɤɨɜɚɧɨɝ ɫɚɮɟɧɫɤɨɝ ɝɪɚɮɬɚ. ɉɪɨɫɟɱɧɟ ɜɪɟɞɧɨɫɬɢ ɞɢʁɚɦɟɬɪɚ 

ɜɟɧɚ ɫɭ ɛɢɥɟ ɭɥɬɪɚɡɜɭɱɨ 3.4 ± 0.9 mm ɢ 4.6 ± 0.9 mm ɦɟɪɟʃɟɦ ɧɚɤɨɧ ɞɢɫɟɤɰɢʁɟ. Ⱥɭɬɨɪɢ 

ɧɚɥɚɡɟ ɞɚ ʁɟ ɫɬɜɚɪɧɚ ɜɟɥɢɱɢɧɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɭ ɩɪɨɫɟɤɭ, ɡɚ 1.2 ± 0.4 mm ɜɟʄɚ 

ɧɟɝɨ ɦɟɪɟɧɨ ɭɥɬɪɚɡɜɭɱɧɨ (183).  

Perek et al. ɫɚ ɰɢʂɟɦ ɞɚ ɭɬɜɪɞɟ ɱɢɧɢɨɰɟ ɭ ɫɬɪɭɤɬɭɪɢ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɤɨʁɟ 

ɫɭ ɨɞ ɩɪɟɞɢɤɬɢɜɧɨɝ ɡɧɚɱɚʁɚ ɡɚ ɪɚɡɜɨʁ ɪɚɧɟ ɛɨɥɟɫɬɢ ɝɪɚɮɬɚ, ɧɚ ɭɡɨɪɰɢɦɚ ɜɟɥɢɤɢɯ 

ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɩɪɢɩɪɟɦʂɟɧɢɦ ɡɚ ɫɜɟɬɥɨɫɧɭ ɦɢɤɪɨɫɤɨɩɢʁɭ ɢ ɟɥɟɤɬɪɨɧɫɤɭ ɦɢɤɪɨɫɤɨɩɢʁɭ, 

ɭɡɟɬɢɯ ɨɞ 365 ɩɚɰɢʁɟɧɚɬɚ, ɩɨɞɜɪɝɧɭɬɢɯ ɚɨɪɬɨ-ɤɨɪɨɧɚɪɧɨɦ ɛɚʁɩɚɫɭ ɫɭ ɨɛɚɜɢɥɢ 

ɦɨɪɮɨɦɟɬɪɢʁɫɤɭ ɚɧɚɥɢɡɭ, ɦɟɪɟʃɟɦ ɞɟɛʂɢɧɟ ɢ ɩɨɜɪɲɢɧɟ ɡɢɞɚ ɜɟɧɫɤɢɯ ɫɭɞɨɜɚ, ɞɟɛʂɢɧɭ 

ɬɭɧɢɤɟ ɢɧɬɢɦɟ, ɦɟɞɢʁɟ ɢ ɚɞɜɟɧɬɢɰɢʁɟ, ɤɚɨ ɢ ɛɪɨʁ ɢ ɨɛɥɢɤ ʁɟɞɚɪɚ ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ 

ɬɭɧɢɤɟ ɦɟɞɢʁɟ. Ɂɞɪɚɜɫɬɜɟɧɨ ɫɬɚʃɟ ɩɚɰɢʁɟɧɚɬɚ ʁɟ ɩɪɚʄɟɧɨ 41 ɞɨ 50 ɦɟɫɟɰɢ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨ. 

Ʉɨɞ 71 ɩɚɰɢʁɟɧɬɚ ɧɚђɟɧɟ ɫɭ ɡɧɚɱɚʁɧɟ ɥɟɡɢʁɟ ɝɪɚɮɬɨɜɚɧɢɯ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɚ ɤɨɞ 

ʃɢɯ ʁɟ ɬɚɤɨђɟ ɩɪɟɨɩɟɪɚɬɢɜɧɨ ɛɢɥɚ ɡɚɛɟɥɟɠɟɧɚ ɫɬɚɬɫɢɫɬɢɱɤɢ ɜɟʄɚ ɞɟɛʂɢɧɚ ɨɞ 437.5 mm ɭ 

ɨɞɧɨɫɭ ɧɚ ɞɟɛʂɢɧɭ ɜɟɧɚ ɛɟɡ ɤɚɫɧɢʁɟ ɛɨɥɟɫɬɢ ɝɪɚɮɬɚ ɨɞ 405.5 mm; ɞɟɛʂɢɧɚ ɬɭɧɢɤɟ ɦɟɞɢʁɟ 

ʁɟ ɛɢɥɚ 257.2 mm ɩɪɟɦɚ 211.5 mm, ɩɨɜɪɲɢɧɚ ɩɪɟɫɟɤɚ ɰɟɥɨɝ ɡɢɞɚ ɜɟɧɚ 2.23 mm2 ɩɪɟɦɚ 2.02 

mm2), ɚ ɩɨɜɪɲɢɧɚ ɬɭɧɢɤɟ ɦɟɞɢʁɟ ɫɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨɦ ɪɚɡɥɢɤɨɦ 1.09 mm2 ɩɪɟɦɚ 0.93 

mm2. Ⱥɭɬɨɪɢ ɧɚɥɚɡɟ ɞɚ ɫɭ ɬɭɧɢɤɚ ɦɟɞɢʁɟ ɜɟʄɟ ɞɟɛʂɢɧɟ ɫɚ ɤɪɭɩɧɢɦ ʁɟɞɪɢɦɚ 

ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ, ɧɟɡɚɜɢɫɧɢ ɮɚɤɬɨɪ ɪɢɡɢɤɚ ɡɚ ɤɚɫɧɢʁɢ ɪɚɡɜɨʁ ɛɨɥɟɫɬɢ ɝɪɚɮɬɚ (184). 

Ramya ʁɟ ɭ ɫɜɨʁɨʁ ɞɨɤɬɨɪɫɤɨʁ ɞɢɫɟɪɬɚɰɢʁɢ, ɭɡ ɭɩɨɬɪɟɛɭ ɚɧɬɪɨɩɨɦɟɬɪɢʁɫɤɢɯ 

ɚɧɚɬɨɦɫɤɢɯ ɦɟɬɨɞɚ, ɢɡɭɱɚɜɚɨ ɦɟɬɪɢɱɤɟ ɨɫɨɛɢɧɟ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, 

ɭɩɨɬɪɟɛʂɚɜɚʁɭʄɢ ɤɚɨ ɦɟɪɧɢ ɢɧɫɬɪɭɦɟɧɬ, ɤɚɥɢɩɟɪ. ɂɫɬɪɚɠɢɜɚʃɟ ʁɟ ɨɛɚɜʂɟɧɨ ɧɚ 50 ɞɨʃɢɯ 

ɭɞɨɜɚ ɤɚɞɚɜɟɪɚ, ɩɪɢ ɱɟɦɭ ʁɟ ɭɬɜɪђɟɧ ɪɚɫɩɨɧ ɜɪɟɞɧɨɫɬɢ ɫɩɨʂɚɲʃɟɝ ɞɢʁɚɦɟɬɪɚ ɜɟɥɢɤɢɯ 
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ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɭ ɜɢɫɢɧɢ ɛɭɬɢɧɟ, ɨɞ 0.2 ɞɨ 0.4 cm. ɉɪɨɫɟɱɧɧɚ ɜɪɟɞɧɨɫɬ ɨɜɨɝ ɩɚɪɚɦɟɬɪɚ ʁɟ 

ɛɢɥɚ 0.29 cm. ɂɧɬɟɪɟɫɚɧɬɧɨ, ɨɜɚʁ ɚɭɬɨɪ ɧɚɥɚɡɢ ɞɚ ʁɟ ɩɪɨɫɟɱɧɚ ɜɪɟɞɧɨɫɬ ɫɩɨʂɚɲʃɟɝ 

ɞɢʁɚɦɟɬɪɚ ɛɢɥɚ ɜɟʄɚ ɤɨɞ ɜɟɧɚ ɭɡɟɬɢɯ ɢɡ ɤɚɞɚɜɟɪɚ ɠɟɧɫɤɨɝ ɩɨɥɚ, ɧɚɢɦɟ 0.317 cm, ɧɟɝɨ ɤɨɞ 

ɤɚɞɚɜɟɪɚ ɦɭɲɤɨɝ ɩɨɥɚ (0.29cm). ɍ ɩɨɬɤɨɥɟɧɢɱɧɨɦ ɪɟɝɢɨɧɭ, ɫɩɨʂɚɲʃɢ ɞɢʁɚɦɟɬɚɪ 

ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɛɢɨ ʁɟ ɭ ɪɚɫɩɨɧɭ ɨɞ 0.3 ɞɨ 0.5 cm, ɫɚ ɩɪɨɫɟɱɧɨɦ ɜɪɟɞɧɨɲʄɭ ɨɞ 

0.38 cm ɢ ɛɟɡ ɩɨɥɧɢɯ ɪɚɡɥɢɤɚ (196). 

Langes et al. ɡɚɤʂɭɱɭʁɭ ɞɚ ɪɚɡɥɢɱɢɬɚ ɡɚɞɟɛʂɚʃɚ ɬɭɧɢɤɚ ɢɧɬɢɦɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ 

ɜɟɧɚ, ɧɢɫɭ ɨɞ ɭɬɢɰɚʁɚ ɧɚ ɫɬɟɩɟɧ ɩɪɨɯɨɞɧɨɫɬɢ ɨɜɢɯ ɜɟɧɚ ɤɨɪɢɲʄɟɧɢɯ ɭ ɫɜɨʁɫɬɜɭ 

ɚɭɬɨɥɨɝɧɢɯ ɚɨɪɬɨ-ɤɨɪɨɧɚɪɧɢɯ ɝɪɚɮɬɨɜa (185).  

Lee at al. ɩɨɥɚɡɟʄɢ ɨɞ ɩɪɟɬɩɨɫɬɚɜɤɟ ɞɚ ʁɟ ɯɢɩɟɪɩɥɚɡɢʁɚ ɬɭɧɢɤɚ ɢɧɬɢɦɚ ɜɟɧɚ 

ɤɨɦɩɥɟɤɫɚɧ ɩɪɨɰɟɫ, ɤɨʁɢ ɭ ɫɜɨʁɨʁ ɩɚɬɨɝɟɧɟɡɢ ɢɦɚ ɩɨɱɟɬɧɨ ɨɲɬɟʄɟʃɟ, ɲɬɨ ɤɨɧɚɱɧɨ ɦɨɠɟ 

ɞɨɜɟɫɬɢ ɞɨ ɫɥɚɛɢʁɢɯ ɪɟɡɭɥɬɚɬɚ ʃɟɧɟ ɭɩɨɬɪɟɛɟ ɭ ɫɜɨʁɫɬɜɭ ɚɭɬɨɥɨɝɧɨɝ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ. Ɉɧɢ 

ɩɨɥɚɡɟ ɨɞ ɩɪɟɬɩɨɫɬɚɜɤɟ ɞɚ ɡɚɬɟɱɟɧɚ ɞɟɛʂɢɧɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ 

ʁɟɫɬɟ ɩɪɟɞɢɤɬɨɪ ɟɧɞɨɬɟɥɧɟ ɞɢɫɮɭɧɤɰɢʁɟ ɢ ɩɨɬɟɧɰɢʁɚɥɧɨ ɯɢɩɟɪɩɥɚɡɢʁɟ ɢɧɬɢɦɟ. Ɉɜɢ 

ɚɭɬɨɪɢ ɫɭ ɧɚ ɜɟɥɢɤɢɦ ɫɚɮɟɧɫɤɢɦ ɜɟɧɚɦɚ, ɭɡɨɪɤɨɜɚɧɢɯ ɤɚɨ ɚɭɬɨɝɪɚɮɬɨɜɢ ɡɚ ɚɨɪɬɨ-

ɤɨɪɨɧɚɪɧɨ ɩɪɟɦɨɲʄɚɜɚʃɟ, ɢ ɭɡ ɯɢɫɬɨɬɟɯɧɨɥɨɲɤɭ ɨɛɪɚɞɭ, ɬɤɢɜɧɟ ɭɡɨɪɤɟ ɛɨʁɢɥɢ Ɏɟɪɯɨɮ-

ɜɚɧȽɢɡɨɧɨɜɨɦ ɦɟɬɨɞɨɦ. Ɇɢɤɪɨɫɤɨɩɫɤɟ ɫɥɢɤɟ ɫɭ ɦɨɪɮɨɦɟɬɪɢʁɫɤɢ ɚɧɚɥɢɡɢɪɚɧɟ, ɡɚ 

ɩɨɬɪɟɛɟ ɭɬɜɪђɢɜɚʃɚ, ɞɟʂɢɧɟ ɬɭɧɢɤɚ ɢɧɬɢɦɚ ɧɚ ɩɨɩɪɟɱɧɢɦ ɩɪɟɫɟɰɢɦɚ ɜɟɧɚ, ɤɚɨ ɢ 

ɞɟɛʂɢɧɟ ɬɭɧɢɤɚ ɦɟɞɢʁɚ. Ɉɧɢ ɧɚɥɚɡɟ ɲɢɪɨɤɢ ɪɚɫɩɨɧ ɞɟɛʂɢɧɚ ɬɭɧɢɤɚ ɢɧɬɢɦɚ ɨɞ 18.80 ɞɨ 

241.3µm. Ɍɚɤɨђɟ, ɨɜɢ ɚɭɬɨɪɢ ɭɤɚɡɭʁɭ ɞɚ ɡɚɬɟɱɟɧɚ ɞɟɛʂɢɧɚ ɬɭɧɢɤɚ ɢɧɬɢɦɚ ɜɟɥɢɤɢɯ 

ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɜɟʄɚ ɨɞ 120µm ɢɦɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɜɚɱɚʁɧɨ ɜɟʄɭ ɞɢɫɮɭɧɤɰɢʁɭ ɟɧɞɨɬɟɥɚ ɭ 

ɨɞɧɨɫɭ ɧɚ ɜɟɧɟ ɱɢʁɚ ʁɟ ɞɟɛʂɢɧɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɛɢɥɚ ɢɫɩɨɞ ɜɪɟɞɧɨɫɬɢ ɨɞ 120µm (186).  

Ɇɨɪɮɨɥɨɝɢʁɚ ɜɟɧɟ ɩɪɟ ɬɪɚɧɫɩɥɚɧɬɚɰɢʁɟ ɨɡɧɚɱɟɧɚ ʁɟ ɤɚɨ ɮɚɤɬɨɪ ɪɢɡɢɤɚ ɡɚ ɤɚɫɧɢʁɭ 

ɨɤɥɭɡɢʁɭ ɫɚɮɟɧɫɨɝ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ. Ʉɨɧɬɪɨɜɟɪɡɧɨ ʁɟ ɞɚ ɥɢ ʁɟ ɦɢɤɪɨɫɤɨɩɫɤɨ ɡɚɞɟɛʂɚʃɟ 

ɭɧɭɬɪɚɲʃɟɝ ɫɥɨʁɚ ɭ ɭɡɨɪɰɢɦɚ ɛɢɨɩɫɢʁɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ ɩɨɜɟɡɚɧɨ ɫɚ ɩɨɜɟʄɚɧɢɦ ɪɢɡɢɤɨɦ ɨɞ 

ɧɟɭɫɩɟɯɚ ɝɪɚɮɬɚ. ɐɢʂ ɨɜɟ ɫɬɭɞɢʁɟ ɛɢɨ ʁɟ ɭɬɜɪɞɢɬɢ ɭɱɟɫɬɚɥɨɫɬ ɩɪɟɬɯɨɞɧɨɝ ɡɚɞɟɛʂɚʃɚ 

ɭɧɭɬɪɚɲʃɟɝ ɫɥɨʁɚ ɭ ɦɚɤɪɨɫɤɨɩɫɤɢ ɧɨɪɦɚɥɧɨʁ ɜɟɧɢ ɩɪɟ ɬɪɚɧɫɩɥɚɧɬɚɰɢʁɟ ɢ ɩɪɨɰɟɧɢɬɢ ɞɚ 

ɥɢ ʁɟ ɞɟɛʂɢɧɚ ɭɧɭɬɪɚɲʃɟɝ ɫɥɨʁɚ ɜɟɧɟ ɩɪɟ ɬɪɚɧɫɩɥɚɧɬɚɰɢʁɟ ɩɪɟɞɜɢђɚɥɚ ɛɭɞɭʄɭ ɫɬɟɧɨɡɭ 

ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ. 

Ʉɚɨ ɞɟɨ ɫɬɚɥɧɨɝ ɩɪɨɬɨɤɨɥɚ, ɭɡɨɪɰɢ ɜɟɧɚ ɩɪɟ ɬɪɚɧɫɩɥɚɧɬɚɰɢʁɟ ɞɨɛɢʁɟɧɢ ɫɭ 

ɩɪɢɥɢɤɨɦ ɩɪɢɦɚɪɧɟ ɨɩɟɪɚɰɢʁɟ. Ɋɭɬɢɧɫɤɚ ɤɨɪɨɧɚɪɨɝɪɚɮɢʁɚ ɢɞɟɧɬɢɮɢɤɨɜɚɥɚ ʁɟ 14 

ɩɚɰɢʁɟɧɚɬɚ ɤɨʁɢ ɫɭ ɡɚɯɬɟɜɚɥɢ ɨɩɟɪɚɬɢɜɧɭ ɪɟɜɢɡɢʁɭ ɡɛɨɝ ɨɡɛɢʂɧɟ ɫɬɟɧɨɡɟ ɝɪɚɮɬɚ (n = 12) 

ɢɥɢ ɩɨɬɩɭɧɟ ɨɤɥɭɡɢʁɟ ɝɪɚɮɬɚ (n = 2). ɍɡɨɪɰɢ ɫɭ ɨɛɨʁɟɧɢ Verhoeff-ɨɜɢɦ ɛɨʁɟʃɟɦ ɤɚɤɨ ɛɢ 
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ɫɟ ɨɞɪɟɞɢɥɚ ɭɧɭɬɪɚɲʃɚ ɟɥɚɫɬɢɱɧɚ ɥɚɦɢɧɚ. ɂɡɜɪɲɟɧɚ ʁɟ ɦɨɪɮɨɦɟɬɪɢʁɫɤɚ ɚɧɚɥɢɡɚ ɭɡɨɪɚɤɚ 

ɜɟɧɟ ɩɪɟ ɬɪɚɧɫɩɥɚɧɬɚɰɢʁɟ. Ɋɟɡɭɥɬɚɬɢ ɫɭ ɭɩɨɪɟђɟɧɢ ɫɚ ɤɨɧɬɪɨɥɧɨɦ ɝɪɭɩɨɦ ɨɞ 13 ɭɡɨɪɚɤɚ 

ɜɟɧɟ ɩɪɟ ɬɪɚɧɫɩɥɚɧɬɚɰɢʁɟ ɢɡɚɛɪɚɧɢɯ ɢɡ ɩɚɰɢʁɟɧɚɬɚ ɱɢʁɢ ɫɭ ɝɪɚɮɬɨɜɢ ɨɫɬɚɥɢ ɩɪɨɥɚɡɧɢ ɢ 

ɫɥɨɛɨɞɧɢ ɨɞ ɫɬɟɧɨɡɟ. ɉɪɟɨɩɟɪɚɬɢɜɧɢ ɮɚɤɬɨɪɢ ɪɢɡɢɤɚ ɛɢɥɢ ɫɭ ɢɞɟɧɬɢɱɧɢ ɢɡɦɟђɭ ɨɜɟ ɞɜɟ 

ɝɪɭɩɟ. ɋɪɟɞʃɚ ɞɟɛʂɢɧɚ ɭɧɭɬɪɚɲʃɟɝ ɫɥɨʁɚ ɭ ɫɜɢɯ 27 ɭɡɨɪɚɤɚ ɦɟɪɟɧɚ ʁɟ ɨɞ ɫɬɪɚɧɟ ɞɜɚ ɫɥɟɩɚ 

ɩɨɫɦɚɬɪɚɱɚ. ɋɤɨɪɨ 50% ɭɡɨɪɚɤɚ ɩɨɤɚɡɢɜɚɥɨ ʁɟ ɢɡɪɚɠɟɧɨ ɡɚɞɟɛʂɚʃɟ ɭɧɭɬɪɚɲʃɟɝ ɫɥɨʁɚ 

(>0,08mm). ɋɪɟɞʃɚ ɞɟɛʂɢɧɚ ɭɧɭɬɪɚɲʃɟɝ ɫɥɨʁɚ ɜɟɧɟ ɩɪɟ ɬɪɚɧɫɩɥɚɧɬɚɰɢʁɟ ɭ ɝɪɭɩɢ ɫɚ 

ɫɬɟɧɨɡɨɦ ɢɡɧɨɫɢɥɚ ʁɟ 0,108±0,155mm ɭ ɩɨɪɟђɟʃɭ ɫɚ 0,100±0,064mm ɡɚ ɤɨɧɬɪɨɥɧɭ ɝɪɭɩɭ 

(p 0,866). ɂɚɤɨ ɫɭ ɦɚɤɪɨɫɤɨɩɫɤɢ ɧɨɪɦɚɥɧɟ ɜɟɧɟ ɩɪɟ ɬɪɚɧɫɩɥɚɧɬɚɰɢʁɟ ɱɟɫɬɨ ɩɨɤɚɡɢɜɚɥɟ 

ɢɡɪɚɠɟɧɨ ɦɢɤɪɨɫɤɨɩɫɤɨ ɡɚɞɟɛʂɚʃɟ ɭɧɭɬɪɚɲʃɟɝ ɫɥɨʁɚ, ɞɟɛʂɢɧɚ ɭɧɭɬɪɚɲʃɟɝ ɫɥɨʁɚ ɜɟɧɟ 

ɩɪɟ ɬɪɚɧɫɩɥɚɧɬɚɰɢʁɟ, ɨɞɪɟђɟɧɚ ɧɚ ɨɫɧɨɜɭ ɪɚɧɞɨɦ ɛɢɨɩɫɢʁɟ ɫɚɮɟɧɨɡɧɟ ɜɟɧɟ ɩɪɢɥɢɤɨɦ 

ɩɪɢɦɚɪɧɟ ɨɩɟɪɚɰɢʁɟ ɛɚʁɩɚɫɚ ɧɨɝɟ, ɧɢʁɟ ɩɪɟɞɢɤɬɢɜɧɚ ɡɚ ɤɚɫɧɢʁɢ ɪɚɡɜɨʁ ɫɬɟɧɨɡɟ ɝɪɚɮɬɚ ɜɟɧɟ 

(190). 

 Ɇɢɥɭɬɢɧɨɜɢʄ ɢ ɫɚɪɚɞɧɢɰɢ, ɫɭ ɢɫɬɪɚɠɢɜɚɥɢ ɩɪɨɥɚɡɧɨɫɬ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ 

ɭɩɨɬɪɟɛʂɟɧɢɯ ɩɪɢ ɚɨɪɬɨ-ɤɨɪɨɧɚɪɧɨʁ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɢ ɦɢɨɤɚɪɞɚ, ɡɚɜɢɫɧɨ ɨɞ ɫɬɟɩɟɧɚ 

ɯɢɩɨɨɤɫɢʁɟ ɭɩɨɬɪɟɛʂɟɧɟ ɯɢɪɭɪɲɤɟ ɦɟɬɨɞɟ ɭɡɨɪɤɨɜɚʃɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ, 

ɧɚɢɦɟ, ɤɨɧɜɟɧɰɢɨɧɚɥɧɨ ɨɬɜɨɪɟɧɟ ɢɥɢ ɟɧɞɨɫɤɨɩɫɤɟ ɦɟɬɨɞɟ. ɋɬɟɩɟɧ ɨɲɬɟʄɟʃɚ ʁɟ 

ɩɪɨɰɟʃɢɜɚɧ ɧɚ ɨɫɧɨɜɭ ɞɟɧɭɞɚɰɢʁɟ ɟɧɞɨɬɟɥɚ ɤɨʁɚ ɫɟ ɨɱɟɤɭʁɟ ɢɡɦɟђɭ ɬɪɟɧɭɬɤɚ ɭɡɨɪɤɨɜɚʃɚ 

ɜɟɧɚ ɢ ʃɢɯɨɜɟ ɢɦɩɥɚɧɬɚɰɢʁɟ. Ⱦɜɚɞɟɫɟɬ ɲɟɫɬ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɛɢɥɨ ʁɟ ɩɨɞɟʂɟɧɨ ɭ 

ɝɪɭɩɭ ɭɡɨɪɤɨɜɚɧɭ ɨɬɜɨɪɟɧɨɦ ɯɢɪɭɪɲɤɨɦ ɦɟɬɨɞɨɦ (n = 16) ɢ ɟɧɞɨɫɤɨɩɫɤɨɦ ɦɟɬɨɞɨɦ (n = 

10). ɉɨ ɬɪɢ ɭɡɨɪɤɚ ɫɭ ɭɡɟɬɚ ɨɞ ɫɜɚɤɟ ɜɟɧɟ. ɉɪɜɢ ɭɡɨɪɚɤ ʁɟ ɭɡɟɬ ɧɟɩɨɫɪɟɞɧɨ ɧɚɤɨɧ 

ɜɟɧɨɬɨɦɢʁɟ, ɞɪɭɝɢ, ɩɪɟ ɢɦɩɥɚɧɬɚɰɢʁɟ ɞɢɫɬɚɥɧɨɝ ɤɪɚʁɚ, ɚ ɬɪɟʄɢ ɧɚɤɨɧ ɢɦɩɥɚɧɬɚɰɢʁɟ 

ɩɪɨɤɫɢɦɚɥɧɨɝ ɤɪɚʁɚ. Ɍɤɢɜɧɢ ɦɚɬɟɪɢʁɚɥɢ ɫɭ ɨɛɪɚђɟɧɢ ɞɨ ɩɚɪɚɮɢɧɢɡɚɰɢʁɟ ɢ ɨɛɨʁɟɧɢ ɫɚ 

ɯɟɦɚɬɨɤɫɢɥɢɧ-ɟɨɡɢɧɨɦ, Ɇɨɜɚɬɨɜɢɦ ɩɟɧɬɚɯɪɨɦɫɤɨɦ ɦɟɬɨɞɨɦ ɢ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɢ ɧɚ 

CD31. Ɂɧɚɱɚʁɚɧ ɝɭɛɢɬɚɤ ɟɧɞɨɬɟɥɧɢɯ ʄɟɥɢʁɚ ɭ ɨɛɟ ɝɪɭɩɟ ʁɟ ɡɚɛɟɥɟɠɟɧ ɭ ɜɪɟɦɟ 

ɢɦɩɥɚɧɬɚɰɢʁɟ ɞɢɫɬɚɥɧɨɝ ɢ ɩɪɨɤɫɢɦɚɥɧɨɝ ɞɟɥɚ ɜɟɧɫɤɨɝ ɝɪɚɮɬɚ, ɭɩɨɪɟђɟɧɨ ɫɚ ɞɟɥɨɦ ɜɟɧɟ 

ɭɡɨɪɤɨɜɚɧɨɦ ɭ ɜɪɟɦɟ ɜɟɧɨɬɨɦɢʁɟ. ɇɢʁɟ ɛɢɥɨ ɪɚɡɥɢɤɚ ɩɨ ɩɢɬɚʃɭ ɨɱɭɜɚɧɨɫɬɢ ɟɧɞɨɬɟɥɚ ɭ 

ɨɞɧɨɫɭ ɧɚ ɩɪɢɦɟʃɟɧɭ ɦɟɬɨɞɭ ɜɟɧɨɬɨɦɢʁɟ ɭ ɜɪɟɦɟ ɭɡɨɪɤɨɜɚʃɚ ɝɪɚɮɬɚ ɢ ɩɪɟ ɢɦɩɥɚɧɬɚɰɢʁɟ 

ɞɢɫɬɚɥɧɨɝ ɤɪɚʁɚ. Ɉɱɭɜɚɧɢʁɢ ɟɧɞɨɬɟɥ ʁɟ ɡɚɛɟɥɟɠɟɧ ɭ ɟɧɞɨɫɤɨɩɫɤɨʁ ɝɪɭɩɢ ɭ ɨɞɧɨɫɭ ɧɚ 

ɨɬɜɨɪɟɧɭ ɦɟɬɨɞɭ, ɚ ɩɪɟ ɢɦɩɥɚɧɬɚɰɢʁɟ ɩɪɨɤɫɢɦɚɥɧɨɝ ɤɪɚʁɚ. ɋɬɚɬɢɫɬɢɱɤɚ ɤɨɦɩɚɪɚɰɢʁɚ 

ɩɨɤɚɡɭʁɟ ɡɧɚɱɚʁɧɢʁɢ ɝɭɛɢɬɚɤ ɟɧɞɨɬɟɥɧɨɝ ɩɨɤɪɨɜɚ ɭ ɝɪɭɩɢ ɨɬɜɨɪɟɧɨɝ ɬɢɩɚ. Ȼɭɞɭʄɢ ɞɚ ɫɭ 

ɫɩɦɟɧɭɬɢ ɚɭɬɨɪɢ ɦɨɪɮɨɦɟɬɪɢʁɫɤɢ ɞɟɮɢɧɢɫɚɥɢ ɫɬɚʃɟ ɟɧɞɨɬɟɥɚ ɢɡɪɚɠɚɜɚʁɭʄɢ ɝɚ ɤɪɨɡ ɛɪɨʁ 

ʄɟɥɢʁɚ ɩɨ ɦɢɥɢɦɟɬɪɭ ɞɭɠɢɧɟ ɭɧɭɬɪɚɲʃɟɝ ɨɛɨɞɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ, ɪɟɡɭɥɬɚɬɢ ɢɡɪɚɠɟɧɢ ɧɚ 
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ɬɚɤɚɜ ɧɚɱɢɧ ɧɢɫɭ ɞɢɪɟɤɬɧɨ ɤɨɦɩɚɪɚɛɢɥɧɢ ɫɚ ɧɚɲɢɦ ɪɟɡɭɥɬɚɬɢɦɚ, ɤɨʁɢ ɢɫɤɚɡɭʁɭ ɫɬɚʃɟ ɭ 

ɟɧɞɨɬɟɥɭ ɬɭɧɢɤɚ ɢɧɬɢɦɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɩɪɨɰɟɧɬɭɚɥɧɨ (195) . 
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Ɂɚɤʂɭɱɚɤ 

 ɇɚ ɨɫɧɨɜɭ ɪɟɡɭɥɬɚɬɚ ɨɜɨɝ ɢɫɬɪɚɠɢɜɚʃɚ, ʃɢɯɨɜɨɝ ɬɭɦɚɱɟʃɚ ɢ ɧɚ ɨɫɧɨɜɭ ɩɨɞɚɬɚɤɚ 

ɢɡ ɞɨɫɬɭɩɧɟ ɞɨɦɚʄɟ ɢ ɫɜɟɬɫɤɟ ɧɚɭɱɧɨɫɬɪɭɱɧɟ ɥɢɬɟɪɚɬɭɪɟ, ɦɨɝɭ ɫɟ ɢɡɜɟɫɬɢ ɫɥɟɞɟʄɢ 

ɡɚɤʂɭɱɰɢ. 

ɍɩɨɬɪɟɛɚ ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ, ɭ ɫɜɨʁɫɬɜɭ ɪɚɫɬɜɨɪɚ ɡɚ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ 

ɫɤɥɚɞɢɲɬɟʃɟ ɜɟɧɫɤɢɯ ɤɨɧɞɭɢɬɚ, ɩɨɤɚɡɚɥɚ ʁɟ ɧɚʁɛɨʂɟ ɪɟɡɭɥɬɚɬɟ ɩɨ ɩɢɬɚʃɭ ɨɱɭɜɚʃɚ 

ɢɧɬɟɝɪɢɬɟɬɚ ɟɧɞɨɬɟɥɚ ɬɭɧɢɤɚ ɢɧɬɢɦɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɩɪɢɛɥɢɠɧɨ ɟɮɟɤɬɭ 

ɯɟɩɚɪɢɧɢɡɨɜɚɧɟ ɚɭɬɨɥɨɝɧɟ ɤɪɜɢ, ɲɬɨ ʁɟ ɞɨɤɚɡɚɧɨ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɜɢɲɢɦ 

ɜɪɟɞɧɨɫɬɢɦɚ ɩɪɨɰɟɧɬɭɚɥɧɟ ɡɚɫɬɭɩʂɟɧɨɫɬɢ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɟ ɦɚɪɤɢɪɚɧɨɫɬɢ ɟɧɞɨɬɟɥɚ 

ɬɭɧɢɤɚ ɢɧɬɢɦɚ ɢɡɭɱɚɜɚɧɢɯ ɜɟɧɚ ɧɚ ɚɧɬɢɝɟɧ CD34, ɭ ɨɞɧɨɫɭ ɧɚ ɟɮɟɤɬɟ ɯɟɩɚɪɢɧɢɡɨɜɚɧɨɝ 

ɮɢɡɢɨɥɨɲɤɨɝ ɪɚɫɬɜɨɪɚ ɢ Bretschneider-ɨɜɨɝ ɪɚɫɬɜɨɪɚ. Bretschneider-ɨɜ ɪɚɫɬɜɨɪ ʁɟ ɩɨɤɚɡɚɨ 

ɧɚʁɫɥɚɛɢʁɟ ɟɮɟɤɬɟ ɩɨ ɩɢɬɚʃɭ ɨɱɭɜɚʃɚ ɟɧɞɨɬɟɥɚ ɫɚɮɟɧɫɤɢɯ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ, ɫɚ 

ɜɪɟɞɧɨɫɬɢɦɚ ɩɪɨɰɟɧɬɭɚɥɧɟ ɡɚɫɬɭɩʂɟɧɨɫɬɢ CD34, ɞɜɨɫɬɪɭɤɨ ɧɢɠɢɦ ɭ ɨɞɧɨɫɭ ɧɚ 

ɡɚɛɟɥɟɠɟɧɟ ɜɪɟɞɧɨɫɬɢ ɩɪɢ ɩɪɨɰɟɧɢ ɟɮɟɤɚɬɚ ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ, ɤɚɨ ɪɚɫɬɜɨɪɚ ɡɚ 

ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɫɤɥɚɞɢɲɬɟʃɟ ɜɟɧɫɤɢɯ ɤɨɧɞɭɢɬɚ. 

ɇɢʁɟ ɡɚɛɟɥɟɠɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɭ ɨɱɭɜɚʃɭ ɢɧɬɟɝɪɢɬɟɬɚ ɟɧɞɨɬɟɥɧɢɯ 

ʄɟɥɢʁɚ ɦɚɪɤɢɪɚɧɢɯ ɧɚ CD34 ɭ ɨɞɧɨɫɭ ɧɚ ɩɨɥ ɢ ɩɪɢɫɭɫɬɜɨ ɬɢɩ 2 ɞɢʁɚɛɟɬɟɫɚ ɢɫɩɢɬɚɧɢɤɚ.  

ɍɬɜɪђɟɧɨ ʁɟ ɞɚ ɧɟ ɩɨɫɬɨʁɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɭ ɫɜɢɦ ɢɫɩɢɬɢɜɚɧɢɦ 

ɫɥɭɱɚʁɟɜɢɦɚ ɭ ɨɞɧɨɫɭ ɧɚ ɩɨɥ ɢ ɩɪɢɫɭɫɬɜɨ ɬɢɩ 2 ɞɢʁɚɛɟɬɟɫɚ ɢɫɩɢɬɚɧɢɤɚ ɭ ɩɨɝɥɟɞɭ ɫɜɢɯ 

ɢɫɩɢɬɢɜɚɧɢɯ ɦɨɪɮɨɦɟɬɪɢʁɫɤɢɯ ɩɚɪɚɦɟɬɚɪɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ. 

Ɇɟɫɬɢɦɢɱɧɨ ɢɥɢ ɩɨɬɩɭɧɨ ɨɞɫɭɫɬɜɨ ɢɦɭɧɨɯɢɫɬɨɯɟɦɢʁɫɤɨɝ ɨɛɟɥɟɠɚɜɚʃɚ ɧɚ 

ɚɧɬɢɝɟɧ CD34 ɬɭɧɢɤɚ ɢɧɬɢɦɚ, ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɫɜɢɯ ɝɪɭɩɚ ɭɬɢɰɚʁɚ ɩɪɢɦɟʃɟɧɢɯ 

ɪɚɫɬɜɨɪɚ ɡɚ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɫɤɥɚɞɢɲɬɟʃɟ, ɪɟɡɭɥɬɚɬ ʁɟ ɞɟɧɭɞɚɰɢʁɟ ɟɧɞɨɬɟɥɚ ɬɭɧɢɤɚ 

ɢɧɬɢɦɚ, ɚ ɧɟ ɝɭɛɢɬɚɤ ɟɤɫɩɪɟɫɢʁɟ CD34, ɲɬɨ ɫɟ ɞɨɤɚɡɭʁɟ ɦɨɪɮɨɥɨɲɤɢɦ ɨɞɫɭɫɬɜɨɦ 

ɟɧɞɨɬɟɥɧɨɝ ɨɛɥɨɝɚ. 

Ɉɞɧɨɫ ɞɟɧɭɞɚɰɢʁɟ ɟɧɞɨɬɟɥɚ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɚ ɩɪɟɦɚ 

ɝɪɭɩɚɦɚ ɢɫɬɪɚɠɢɜɚʃɚ ɢ ɩɪɢɫɭɫɬɜɭ ɮɢɛɪɨɩɥɚɡɢʁɟ ɧɟ ɩɨɤɚɡɭʁɟ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɭ 

ɪɚɡɥɢɤɭ ɢɡɦɟђɭ ɢɫɩɢɬɢɜɚɧɢɯ ɝɪɭɩɚ. 

Ʉɨɞ ɩɚɰɢʁɟɧɚɬɚ ɭɤʂɭɱɟɧɢɯ ɭ ɫɬɭɞɢʁɭ ɡɚɩɚɠɟɧ ʁɟ ɩɚɞ ɩɪɨɫɟɱɧɢɯ ɜɪɟɞɧɨɫɬɢ 

ɫɟɪɭɦɫɤɨɝ ɧɢɜɨɚ ɬɪɨɩɨɧɢɧɚ ɂ (TnI), ɫɚ ɨɞɦɢɰɚʃɟɦ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨɝ ɬɨɤɚ, ɡɚ ɫɜɟ ɝɪɭɩɟ, 
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ɚɥɢ ʁɟ ɬɚʁ ɩɚɞ ɛɢɨ ɦɚʃɢ ɢ ɩɨɫɬɩɟɧɢʁɢ ɭ ɝɪɭɩɢ ɭ ɤɨʁɨʁ ɫɭ ɚɭɬɨɜɟɧɫɤɢ ɝɪɚɮɬɨɜɢ ɜɟɥɢɤɢɯ 

ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɛɢɥɢ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɫɤɥɚɞɢɲɬɟɧɢ ɭ Bretschneider-ɨɜɨɦ ɪɚɫɬɜɨɪɭ. ɇɢʁɟ 

ɭɬɜɪђɟɧɚ ɪɚɡɥɢɤɚ ɢɡɦɟђɭ ɫɟɪɭɦɫɤɢɯ ɜɪɟɞɧɨɫɬɢ TnI ɭ ɨɞɧɨɫɭ ɧɚ ɩɨɥɧɭ ɩɪɢɩɚɞɧɨɫɬ ɢ ɧɚ 

ɩɨɫɬɨʁɚʃɟ ɞɢʁɚɝɧɨɫɬɢɤɨɜɚɧɨɝ ɞɢʁɚɛɟɬɟɫɚ ɬɢɩɚ 2 ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɢɫɩɢɬɚɧɢɯ ɝɪɭɩɚ. 

ɍ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨɦ ɬɨɤɭ ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɩɨɞɜɪɝɧɭɬɢɯ ɪɟɜɚɫɤɭɥɚɪɢɡɚɰɢʁɢ 

ɦɢɨɤɚɪɞɚ ɚɨɪɬɨ-ɤɨɪɨɧɚɪɧɢɦ ɛɚʁɩɚɫɨɦ, ɭɡ ɭɩɨɬɪɟɛɭ ɫɚɮɟɧɫɤɢɯ ɜɟɧɫɤɢɯ ɝɪɚɮɬɨɜɚ, ɡɚɩɚɠɟɧ 

ʁɟ ɩɚɞ ɩɪɨɫɟɱɧɢɯ ɜɪɟɞɧɨɫɬɢ ɫɟɪɭɦɫɤɨɝ ɧɢɜɨɚ CK, ɭ ɝɪɭɩɚɦɚ ɢɫɩɢɬɚɧɢɤɚ ɱɢʁɢ ɫɭ ɭɡɨɪɰɢ 

ɬɤɢɜɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɛɢɥɢ ɫɤɥɚɞɢɲɬɟɧɢ ɭ ɯɟɩɚɪɢɧɢɡɨɜɚɧɨɦ ɮɢɡɢɨɥɨɲɤɨɦ 

ɪɚɫɬɜɨɪɭ ɢ ɪɚɫɬɜɨɪɭ ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ, ɞɨɤ ɫɭ ɭ ɝɪɭɩɚɦɚ ɪɚɫɬɜɨɪɚ ɯɟɩɚɪɢɧɢɡɨɜɚɧɟ 

ɚɭɬɨɥɨɝɧɟ ɤɪɜɢ ɢ ɪɚɫɬɜɨɪɚ ɬɢɩɚ Bretschneider, ɫɟɪɭɦɫɤɟ ɜɪɟɞɧɨɫɬɢ CK, ɩɨɤɚɡɚɥɟ 

ɩɪɢɜɪɟɦɟɧɢ ɩɨɪɚɫɬ, ɚ ɡɚɬɢɦ ɩɚɞ, ɦɟђɭɬɢɦ, ɧɢʁɟ ɧɚђɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ 

ɢɡɦɟђɭ ɝɪɭɩɚ ɩɨ ɫɩɨɦɟɧɭɬɨɦ ɩɚɪɚɦɟɬɪɭ. Ɍɚɤɨђɟ ɧɢʁɟ ɭɬɜɪђɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ 

ɪɚɡɥɢɤɚ ɢɡɦɟђɭ ɫɟɪɭɦɫɤɢɯ ɜɪɟɞɧɨɫɬɢ CK ɭ ɨɞɧɨɫɭ ɧɚ ɩɨɥɧɭ ɩɪɢɩɚɞɧɨɫɬ, ɤɚɨ ɧɢ ɡɚ 

ɩɨɫɬɨʁɚʃɟ ɞɢʁɚɛɟɬɟɫɚ ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ. 

ɉɪɨɫɟɱɧɟ ɫɟɪɭɦɫɤɟ ɜɪɟɞɧɨɫɬɢ CKMB ɩɨɤɚɡɭʁɭ ɩɪɢɜɪɟɦɟɧɢ ɩɨɪɚɫɬ, ɩɪɟ ɫɜɨɝ ɩɚɞɚ, 

ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɭ ɩɨɫɬɨɩɟɪɚɬɢɜɧɨɦ ɬɨɤɭ, ɭ ɝɪɭɩɚɦɚ ɯɟɩɚɪɢɧɢɡɨɜɚɧɨɝ ɮɢɡɢɨɥɨɲɤɨɝ 

ɪɚɫɬɜɨɪɚ ɢ ɪɚɫɬɜɨɪɚ ɯɟɩɚɪɢɧɢɡɨɜɚɧɟ ɚɭɬɨɥɨɝɧɟ ɤɪɜɢ, ɭ ɤɨʁɢɦɚ ɫɭ ɚɭɬɨɜɟɧɫɤɢ ɝɪɚɮɬɨɜɢ 

ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɛɢɥɢ ɢɧɬɪɚɨɩɟɪɚɬɢɜɧɨ ɫɤɥɚɞɢɲɬɟɧɢ, ɞɨɤ ɫɭ ɭ ɝɪɭɩɚɦɚ 

ɢɫɩɢɬɚɧɢɤɚ ɱɢʁɢ ɫɭ ɭɡɨɪɰɢ ɬɤɢɜɚ ɫɤɥɚɞɢɲɬɟɧɢ ɭ ɪɚɫɬɜɨɪɭ ɫɜɟɠɟ ɡɚɦɪɡɧɭɬɟ ɩɥɚɡɦɟ ɢ 

Bretschneider-ɨɜɨɦ ɪɚɫɬɜɨɪɭ, ɫɟɪɭɦɫɤɟ ɜɪɟɞɧɨɫɬɢ CKMB ɩɨɤɚɡɚɥɟ ɩɨɫɬɟɩɟɧɢ ɩɚɞ. ɇɢʁɟ 

ɧɚђɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɢɡɦɟђɭ ɝɪɭɩɚ ɩɨ ɫɩɨɦɟɧɭɬɨɦ ɩɚɪɚɦɟɬɪɭ. Ɍɚɤɨђɟ 

ɧɢʁɟ ɭɬɜɪђɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɪɚɡɥɢɤɚ ɢɡɦɟђɭ ɫɟɪɭɦɫɤɢɯ ɜɪɟɞɧɨɫɬɢ CKMB ɭ ɨɞɧɨɫɭ 

ɧɚ ɩɨɥɧɭ ɩɪɢɩɚɞɧɨɫɬ, ɤɚɨ ɧɢ ɭ ɨɞɧɨɫɭ ɧɚ ɩɪɢɫɭɫɬɜɨ ɞɢʁɚɛɟɬɟɫɚ ɬɢɩ 2 ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ 

ɢɫɩɢɬɢɜɚɧɢɯ ɝɪɭɩɚ. 

ɍɡɨɪɰɢ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɩɨɤɚɡɭʁɭ ɡɧɚɱɚʁɧɭ ɜɚɪɢʁɚɛɢɥɧɨɫɬ ɭ ɫɜɢɦ 

ɚɫɩɟɤɬɢɦɚ ɫɜɨʁɢɯ ɦɨɪɮɨɥɨɲɤɢɯ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ. Ɉɜɟ ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɭɯɜɚɬɚʁɭ 

ɪɚɡɥɢɱɢɬɟ ɚɫɩɟɤɬɟ, ɭɤʂɭɱɭʁɭʄɢ ɲɢɪɢɧɭ ɥɭɦɟɧɚ, ɭɤɭɩɧɭ ɞɟɛʂɢɧɭ ɡɢɞɚ, ɞɟɛʂɢɧɭ 

ɩɨʁɟɞɢɧɚɱɧɢɯ ɤɨɦɩɨɧɟɧɬɢ ɡɢɞɚ ɤɚɨ ɲɬɨ ɫɭ ɢɧɬɢɦɚ, ɦɟɞɢʁɚ ɢ ɚɞɜɟɧɬɢɰɢʁɚ, ɤɜɚɧɬɢɬɟɬ ɢ 

ɨɪɝɚɧɢɡɚɰɢʁɭ ɝɥɚɬɤɨɝ ɦɢɲɢʄɧɨɝ ɬɤɢɜɚ ɭ ɪɚɡɥɢɱɢɬɢɦ ɞɟɥɨɜɢɦɚ ɡɢɞɚ ɜɟɧɟ, ɤɚɨ ɢ 

ɞɟɝɟɧɟɪɚɬɢɜɧɟ ɢɡɦɟɧɟ ɭ ɬɤɢɜɧɢɦ ɫɬɪɭɤɬɭɪɚɦɚ ɡɢɞɚ ɜɟɧɚ, ɤɚɨ ɲɬɨ ɫɭ ɮɢɛɪɨɩɥɚɫɬɢɱɧɟ 

ɢɡɦɟɧɟ ɭ ɬɭɧɢɰɢ ɢɧɬɢɦɟ ɢɥɢ ɮɥɟɛɨɫɤɥɟɪɨɡɚ ɨɫɬɚɬɤɚ ɡɢɞɚ ɜɟɧɚ. Ʉɨɦɛɢɧɚɰɢʁɚ ɫɜɢɯ ɨɜɢɯ 

ɦɨɪɮɨɥɨɲɤɢɯ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ, ɤɚɤɨ ɭ ʃɢɯɨɜɢɦ ɤɜɚɧɬɢɬɚɬɢɜɧɢɦ ɬɚɤɨ ɢ ɤɜɚɥɢɬɚɬɢɜɧɢɦ 
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ɚɫɩɟɤɬɢɦɚ, ɞɨɜɨɞɢ ɞɨ ɡɧɚɱɚʁɧɟ ɪɚɡɧɨɜɪɫɧɨɫɬɢ ɭ ɦɨɪɮɨɥɨɝɢʁɢ ɭɡɨɪɚɤɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ 

ɜɟɧɚ, ɞɚʁɭʄɢ ɫɜɚɤɨʁ ɨɞ ʃɢɯ ɩɪɚɤɬɢɱɧɨ ʁɟɞɢɧɫɬɜɟɧɭ ɫɬɪɭɤɬɭɪɭ. 

ȼɟɥɢɤɟ ɫɚɮɟɧɫɤɟ ɜɟɧɟ ɤɨʁɟ ɫɟ ɨɞɥɢɤɭʁɭ ɯɢɩɟɪɩɥɚɡɢʁɨɦ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɫɚ ɢɡɪɚɡɢɬɨɦ 

ɪɚɡɜɢʁɟɧɨɲʄɭ ɝɥɚɬɤɨɦɢɲɢʄɧɟ ɤɨɦɩɨɧɟɧɬɟ ɭɧɭɬɪɚɲʃɟɝ ɭɡɞɭɠɧɨɝ ɦɢɲɢʄɧɨɝ ɩɨɞɫɥɨʁɚ, 

ɲɬɨ ɪɟɥɚɬɢɜɧɨ ɤɨɢɧɰɢɞɢɪɚ ɫɚ ɯɢɩɟɪɩɥɚɡɢʁɨɦ ɝɥɚɬɤɨɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ ɫɩɨʂɚɲʃɟɝ 

ɭɡɞɭɠɧɨɝ ɦɢɲɢʄɧɨɝ ɩɨɞɫɥɨʁɚ, ɧɚʁɜɟɪɨɜɚɬɧɢʁɟ ʁɟ ɞɟɨ ɩɨɫɟɛɧɨɝ ɯɢɫɬɨɥɨɲɤɨɝ ɮɟɧɨɬɢɩɚ, 

ɜɟɧɚ ɢɡɪɚɡɢɬɨ ɦɭɫɤɭɥɨɡɧɨɝ ɡɢɞɚ, ɤɨʁɢ ɛɢ ɬɪɟɛɚɥɨ ɞɚ ɛɭɞɟ ɩɨɞɜɪɲʄɟɧ ɭ ɝɪɭɩɭ ɜɟɧɚ ɤɨʁɟ ɫɟ 

ɦɨɝɭ ɫɦɚɬɪɚɬɢ ɜɟɧɚɦɚ ɧɨɪɦɚɥɧɟ ɝɪɚђɟ ɡɢɞɚ. 

Ⱥɧɚɥɢɡɨɦ ɩɨɜɪɲɢɧɟ ɩɪɟɫɟɤɚ ɩɨʁɟɞɢɧɚɱɧɢɯ ɞɟɥɨɜɚ ɡɢɞɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, 

ɡɚɩɚɠɚ ɫɟ ɞɚ ʁɟ ɨɧɚ ɧɚʁɦɚʃɚ ɡɚ ɫɩɨʂɚɲʃɢ ɥɨɧɝɢɬɭɞɢɧɚɥɧɢ, ɚ ɧɚʁɜɟʄɚ ɡɚ ɰɢɪɤɭɥɚɪɧɢ 

ɩɨɞɫɥɨʁ ɬɭɧɢɤɟ ɦɟɞɢʁɟ. Ɉɜɚʁ ɨɞɧɨɫ ɫɟ ɨɝɥɟɞɚ ɢ ɭ ɩɪɨɰɟɧɬɭɚɥɧɢɦ ɨɞɧɨɫɢɦɚ ɩɨʁɟɞɢɧɚɱɧɢɯ 

ɞɟɥɨɜɚ ɡɢɞɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɢɦɚʁɭʄɢ ɪɟɞɨɫɥɟɞ ɜɪɟɞɧɨɫɬɢ ɨɞ ɧɚʁɦɚʃɢɯ ɤɨɞ 

ɫɩɨʂɚɲʃɟɝ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ ɩɨɞɫɥɨʁɚ, ɡɚɬɢɦ ɤɨɞ ɬɭɧɢɤɟ ɢɧɬɢɦɟ ɫɚ ɭɧɭɬɪɚɲʃɢɦ 

ɥɨɧɝɢɬɭɞɢɧɚɥɧɢɦ ɦɢɲɢʄɧɢɦ ɩɨɞɫɥɨʁɟɦ ɢ ɧɚʁɜɟʄɢ ɤɨɞ ɰɢɪɤɭɥɚɪɧɨɝ ɩɨɞɫɥɨʁɚ ɬɭɧɢɤɟ 

ɦɟɞɢʁɟ.  

Ⱦɟɛʂɢɧɚ ɬɭɧɢɤɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɩɨɤɚɡɚɥɚ ʁɟ ɧɚʁɦɚʃɟ ɜɪɟɞɧɨɫɬɢ 

ɫɩɨɦɟɧɭɬɟ ɜɚɪɢʁɚɛɥɟ ɤɨɞ ɫɩɨʂɚɲʃɟɝ ɥɨɧɝɢɬɭɞɢɧɚɥɧɨɝ ɦɢɲɢʄɧɨɝ ɩɨɞɫɥɨʁɚ, ɡɚɬɢɦ ɬɭɧɢɤɟ 

ɢɧɬɢɦɟ ɫɚ ɭɧɭɬɪɚɲʃɢɦ ɥɨɧɝɢɬɭɞɢɧɚɥɧɢɦ ɩɨɞɫɥɨʁɟɦ ɢ ɝɨɬɨɜɨ ɞɜɨɫɬɪɭɤɨ ɜɟʄɟ ɜɪɟɞɧɨɫɬɢ 

ɡɚ ɰɢɪɤɭɥɚɪɧɢ ɩɨɞɫɥɨʁ ɬɭɧɢɤɟ ɦɟɞɢʁɟ. ɍɩɟɱɚɬʂɢɜɚ ʁɟ ɜɟɥɢɤɢ ɪɚɫɩɨɧ ɜɪɟɞɧɨɫɬɢ ɞɟɛʂɢɧɚ 

ɬɭɧɢɤɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ ɩɨɧɚɨɫɨɛ, ɫɚ ɲɟɫɧɚɟɫɬɨɫɬɪɭɤɨɦ ɪɚɡɥɢɤɨɦ ɢɡɦɟђɭ 

ɧɚʁɦɚʃɢɯ ɢ ɧɚʁɜɟʄɢɯ ɜɪɟɞɧɨɫɬɢ ɡɚ ɬɭɧɢɤɭ ɢɧɬɢɦɭ, ʁɟɞɚɧɟɫɬɨɫɬɪɭɤɨɦ ɭ ɜɪɟɞɧɨɫɬɢɦɚ ɡɚ 

ɫɩɨʂɚɲʃɢ ɥɨɧɝɢɬɭɞɢɧɚɥɧɢ ɦɢɲɢʄɧɢ ɩɨɞɫɥɨʁ ɢ ɫɟɞɦɨɫɬɪɭɤɚ ɡɚ ɰɢɪɤɭɥɚɪɧɢ ɩɨɞɫɥɨʁ 

ɬɭɧɢɤɟ ɦɟɞɢʁɟ. 

Ɂɚɛɟɥɟɠɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɧɟɝɚɬɢɜɧɚ ɤɨɪɟɥɚɰɢʁɚ ɢɡɦɟђɭ ɜɪɟɞɧɨɫɬɢ 

ɩɨɜɪɲɢɧɚ ɞɟɥɨɜɚ ɡɢɞɚ ɭɡɨɪɚɤɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ (ɬɭɧɢɤɟ ɢɧɬɢɦɟ, ɰɢɪɤɭɥɚɪɧɢ 

ɩɨɞɫɥɨʁ ɬɭɧɢɤɟ ɦɟɞɢʁɟ ɢ ɫɩɨʂɚɲʃɢ ɭɡɞɭɠɧɢ ɝɥɚɬɤɨɦɢɲɢʄɧɢ ɩɨɞɫɥɨʁ), ɝɨɜɨɪɢ ɭ ɩɪɢɥɨɝ 

ɡɚɤɨɧɢɬɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢʁɟ ɫɬɪɭɤɬɭɪɟ ɡɢɞɚ ɜɟɥɢɤɢɯ ɫɚɮɟɧɫɤɢɯ ɜɟɧɚ, ɩɪɢ ɤɨʁɨʁ, ɤɪɭɩɧɢʁɚ 

ɤɨɧɫɬɢɬɭɰɢʁɚ ɛɢɥɨ ɤɨʁɟ ɨɞ ɫɩɨɦɟɧɭɬɢɯ ɤɨɦɩɨɧɟɧɬɢ, ɭ ɭɤɭɩɧɨɦ ɫɚɫɬɚɜɭ ɡɢɞɚ ɜɟɧɟ ʁɟ ɭ 

ɤɨɦɛɢɧɚɰɢʁɢ ɫɚ ɦɚʃɨɦ ɤɨɧɫɬɢɬɭɰɢʁɨɦ ɞɪɭɝɟ ɞɜɟ ɤɨɦɩɨɧɟɧɬɟ.  

  



155 
 

Ʌɢɬɟɪɚɬɭɪɚ 

1. Barquera S, Pedroza-Tobías A, Medina C, Hernández-Barrera L, Bibbins-Domingo K, Lozano 

R, et al. Global Overview of the Epidemiology of Atherosclerotic Cardiovascular Disease. 

Arch Med Res. 2015;46(5):328–38.  

2. Cheng TO. First Selective Coronary Arteriogram. Circulation. 2003;107(5):ȿ42-2.  

3. Sones FM. Cine coronary arteriography. Anesth Analg. 1967;46(5):499–508.  

4. Senning A. Strip grafting in coronary arteries. Report of a case. J Thorac Cardiovasc Surg. 

1961;41:542–9.  

5. Thomas JL. The Vineberg legacy: internal mammary artery implantation from inception to 

obsolescence. Tex Heart Inst J. 1999;26(2):107–13.  

6. Shrager JB. The Vineberg procedure: The immediate forerunner of coronary artery bypass 

grafting. Ann Thorac Surg. 1994;57(5):1354–64.  

7. Goetz Rh, Rohman M, Haller Jd, Dee R, Rosenak SS. Internal mammary-coronary artery 

anastomosis. A nonsuture method employing tantalum rings. J Thorac Cardiovasc Surg. 

1961;41:378–86.  

8. Sabiston DC. The William F. Rienhoff, Jr. lecture. The coronary circulation. Johns Hopkins 

Med J. 1974;134(6):314–29.  

9. Kolessov VI. Mammary artery-coronary artery anastomosis as method of treatment for angina 

pectoris. J Thorac Cardiovasc Surg. 1967;54(4):535–44.  

10. Green GE, Stertzer SH, Reppert EH. Coronary Arterial Bypass Grafts. Ann Thorac Surg. 

1968;5(5):443–50.  

11. Favaloro RG. Saphenous Vein Autograft Replacement of Severe Segmental Coronary Artery 

Occlusion. Ann Thorac Surg. 1968;5(4):334–9.  

12. Marti MC, Bouchardy B, Cox JN. Aorto-coronary by-pass with autogenous saphenous vein 

grafts: Histopathological aspects. Virchows Archiv Abteilung A Pathologische Anatomie. 

1971;352(3):255–66.  

13. Cuminetti G, Gelsomino S, Curello S, Lorusso R, Maessen JG, Hoorntje JCA. Contemporary 

use of arterial and venous conduits in coronary artery bypass grafting: anatomical, functional 

and clinical aspects. Netherlands Heart Journal. 2017;25(1):4–13.  

14. Carpentier A, Guermonprez JL, Deloche A, Frechette C, DuBost C. The Aorta-to-Coronary 

Radial Artery Bypass Graft. Ann Thorac Surg. 1973;16(2):111–21.  



156 
 

15. Curtis JJ, Stoney WS, Alford WC, Burrus GR, Thomas CS. Intimal Hyperplasia. Ann Thorac 

Surg. 1975;20(6):628–35.  

16. Acar C, Ramsheyi A, Pagny JY, Jebara V, Barrier P, Fabiani JN, et al. The radial artery for 

coronary artery bypass grafting: Clinical and angiographic results at five years. J Thorac 

Cardiovasc Surg. 1998;116(6):981–9.  

17. Attum AA. The use of the gastroepiploic artery for coronary artery bypass graft: another 

alternative. Tex Heart Inst J. 1987;14(3):289–92.  

18. Suma H. The Right Gastroepiploic Artery Graft for Coronary Artery Bypass Grafting: A 30-

Year Experience. Korean J Thorac Cardiovasc Surg. 2016;49(4):225–31.  

19. Kosir G, Tetickovic E. Intraoperative transcranial doppler ultrasonography monitoring of 

cerebral blood flow during coronary artery bypass grafting. Acta Clin Croat. 2011;50(1):5–11.  

20. Lytle BW, Blackstone EH, Loop FD, Houghtaling PL, Arnold JH, Akhrass R, et al. Two 

internal thoracic artery grafts are better than one. J Thorac Cardiovasc Surg. 1999;117(5):855–

72.  

21. Takagi H, Goto S nosuke, Watanabe T, Mizuno Y, Kawai N, Umemoto T. A meta-analysis of 

adjusted hazard ratios from 20 observational studies of bilateral versus single internal thoracic 

artery coronary artery bypass grafting. J Thorac Cardiovasc Surg. 2014;148(4):1282–90.  

22. Weiss AJ, Zhao S, Tian DH, Taggart DP, Yan TD. A meta-analysis comparing bilateral 

internal mammary artery with left internal mammary artery for coronary artery bypass grafting. 

Ann Cardiothorac Surg. 2013;2(4):390–400.  

23. Lazar HL. The Arterial Revascularization Trial: It Is What It Is. J Am Heart Assoc. 

2019;8(23):ɟ015046.  

24. Calafiore AM, Di Giammarco G, Teodori G, Bosco G, D’Annunzio E, Barsotti A, et al. Left 

anterior descending coronary artery grafting via left anterior small thoracotomy without 

cardiopulmonary bypass. Ann Thorac Surg. 1996;61(6):1658–65.  

25. Loulmet D, Carpentier A, d’Attellis N, Berrebi A, Cardon C, Ponzio O, et al. Endoscopic 

coronary artery bypass grafting with the aid of robotic assisted instruments. J Thorac 

Cardiovasc Surg. 1999;118(1):4–10.  

26. Melly L, Torregrossa G, Lee T, Jansens JL, Puskas JD. Fifty years of coronary artery bypass 

grafting. J Thorac Dis. 2018;10(3):1960–7.  

27. Bonatti J, Rehman A, Schwartz K, Deshpande S, Kon Z, Lehr E, et al. Robotic Totally 

Endoscopic Triple Coronary Artery Bypass Grafting on the Arrested Heart: Report of the First 

Successful Clinical Case. Heart Surg Forum. 2010;13(6):E394–6.  



157 
 

28. Balkhy HH, Wann LS, Krienbring D, Arnsdorf SE. Integrating Coronary Anastomotic 

Connectors and Robotics Toward a Totally Endoscopic Beating Heart Approach: Review of 

120 Cases. Ann Thorac Surg. 2011;92(3):821–7.  

29. Dimitrova KR, Dincheva GR, Hoffman DM, DeCastro H, Geller CM, Tranbaugh RF. Results 

of Endoscopic Radial Artery Harvesting in 1577 Patients. Innovations: Technology and 

Techniques in Cardiothoracic and Vascular Surgery. 2013;8(6):398–402.  

30. Shahian DM, O’Brien SM, Sheng S, Grover FL, Mayer JE, Jacobs JP, et al. Predictors of 

Long-Term Survival After Coronary Artery Bypass Grafting Surgery. Circulation. 

2012;125(12):1491–500.  

31. Head SJ, Milojevic M, Daemen J, Ahn JM, Boersma E, Christiansen EH, et al. Mortality after 

coronary artery bypass grafting versus percutaneous coronary intervention with stenting for 

coronary artery disease: a pooled analysis of individual patient data. The Lancet. 

2018;391(10124):939–48.  

32. Patel MR, Calhoon JH, Dehmer GJ, Grantham JA, Maddox TM, Maron DJ, et al. 

ACC/AATS/AHA/ASE/ASNC/SCAI/SCCT/STS 2017 Appropriate Use Criteria for Coronary 

Revascularization in Patients With Stable Ischemic Heart Disease. J Am Coll Cardiol. 

2017;69(17):2212–41.  

33. Al-Lamee RK, Foley M, Rajkumar CA, Francis DP. Revascularization in stable coronary 

artery disease. BMJ. 2022;e067085.  

34. Bhatt DL. CABG the clear choice for patients with diabetes and multivessel disease. The 

Lancet. 2018;391(10124):913–4.  

35. Knuuti J, Wijns W, Saraste A, Capodanno D, Barbato E, Funck-Brentano C, et al. 2019 ESC 

Guidelines for the diagnosis and management of chronic coronary syndromes. Eur Heart J. 

2020;41(3):407–77.  

36. Harskamp RE, Alexander JH, Ferguson TB, Hager R, Mack MJ, Englum B, et al. Frequency 

and Predictors of Internal Mammary Artery Graft Failure and Subsequent Clinical Outcomes. 

Circulation. 2016;133(2):131–8.  

37. Bowles CT, Hards R, Wrightson N, Lincoln P, Kore S, Marley L, et al. Algorithms to guide 

ambulance clinicians in the management of emergencies in patients with implanted rotary left 

ventricular assist devices. Emergency Medicine Journal. 2017;34(12):842–50.  

38. Laurikka A, Vuolteenaho K, Toikkanen V, Rinne T, Leppanen T, Tarkka M, et al. 

Adipocytokine resistin correlates with oxidative stress and myocardial injury in patients 

undergoing cardiac surgery. European Journal of Cardio-Thoracic Surgery. 2014;46(4):729–36.  



158 
 

39. Vivacqua A, Koch CG, Yousuf AM, Nowicki ER, Houghtaling PL, Blackstone EH, et al. 

Morbidity of Bleeding After Cardiac Surgery: Is It Blood Transfusion, Reoperation for 

Bleeding, or Both? Ann Thorac Surg. 2011;91(6):1780–90.  

40. Kieser TM, Taggart DP. The use of intraoperative graft assessment in guiding graft revision. 

Ann Cardiothorac Surg. 2018(5):652–62.  

41. Surgical Site Infections. In: Encyclopedia of Public Health. Dordrecht: Springer Netherlands; 

2008. p. 1366–7.  

42. Feldman HI, Appel LJ, Chertow GM, Cifelli D, Cizman B, Daugirdas J, et al. The Chronic 

Renal Insufficiency Cohort (CRIC) Study. Journal of the American Society of Nephrology. 

2003;14(suppl_2):S148–53.  

43. Blakiston M, Chiu W, Wong C, Morpeth S, Taylor S. Diagnostic Performance of Pleural Fluid 

Adenosine Deaminase for Tuberculous Pleural Effusion in a Low-Incidence Setting. J Clin 

Microbiol. 2018;56(8):ɟ00258-18.  

44. Sánchez‐ Quintana D, Cabrera Ja, Climent V, Farré J, Weiglein A, Ho Sy. How Close Are the 

Phrenic Nerves to Cardiac Structures? Implications for Cardiac Interventionalists. J Cardiovasc 

Electrophysiol. 2005;16(3):309–13.  

45. Chen L, Bracey AW, Radovancevic R, Cooper JR, Collard CD, Vaughn WK, et al. Clopidogrel 

and bleeding in patients undergoing elective coronary artery bypass grafting. J Thorac 

Cardiovasc Surg. 2004;128(3):425–31.  

46. Brorsson B. CABG in chronic stable angina pectoris patients: indications and outcomes 

(SECOR/SBU). European Journal of Cardio-Thoracic Surgery. 1997;12(5):746–52.  

47. Vineberg AɆ. Development of an anastomosis between the coronary vessels and a 

transplanted internal mammary artery. Can Med Assoc J. 1946;55(2):117–9.  

48. Hillis LD, Smith PK, Anderson JL, Bittl JA, Bridges CR, Byrne JG, et al. 2011 ACCF/AHA 

Guideline for Coronary Artery Bypass Graft Surgery. Anesth Analg. 2012;114(1):11–45.  

49. Kelly R, Buth KJ, Légaré JF. Bilateral internal thoracic artery grafting is superior to other 

forms of multiple arterial grafting in providing survival benefit after coronary bypass surgery. 

J Thorac Cardiovasc Surg. 2012;144(6):1408–15.  

50. González Santos JM, López Rodríguez J, Dalmau Sorlí MJ. [Arterial grafts in coronary 

surgery. Treatment for everyone?]. Rev Esp Cardiol. 2005;58(10):1207–23.  

51. Borović ML, Borović S, Perić M, Vuković P, Marinković J, Todorović V, et al. The internal 

thoracic artery as a transitional type of artery: a morphological and morphometric study. 

Histol Histopathol. 2010;25(5):561–76.  



159 
 

52. Kinoshita T, Asai T, Suzuki T, Van Phung D. Histomorphology of right versus left internal 

thoracic artery and risk factors for intimal hyperplasia. European Journal of Cardio-Thoracic 

Surgery. 2014;45(4):726–31.  

53. Unlu Y, Keles P, Keles S, YeSilyurt H, Kocak H, Diyarbakirli S. An Evaluation of 

Histomorphometric Properties of Coronary Arteries, Saphenous Vein, and Various Arterial 

Conduits for Coronary Artery Bypass Grafting. Surg Today. 2003;33(10):725–30.  

54. Barry M, Touati G, Chardon K, Laude M, Libert JP, Sevestre H. Histologic study of coronary, 

radial, ulnar, epigastric and internal thoracic arteries: application to coronary artery bypass 

grafts. Surgical and Radiologic Anatomy. 2007;29(4):297–302.  

55. Ribeiro MFL, Kneubil MC, Aquino MS, Gomes GN, Mazzilli P, Buffolo E, et al. Diferenças 

histomorfométricas entre as artérias torácicas internas esquerda e direita em humanos. Revista 

Brasileira de Cirurgia Cardiovascular. 2008;23(1):1-6.  

56. Kędziora A, Konstanty-Kalandyk J, Litwinowicz R, Mazur P, Guzik B, Bryniarski K, et al. 

Total arterial myocardial revascularization in octogenarians. Advances in Interventional 

Cardiology. 2020;16(3):336–9.  

57. Sabik JF, Blackstone EH. Coronary Artery Bypass Graft Patency and Competitive 

Flow฀฀Editorials published in the Journal of the American College of Cardiology reflect the 

views of the authors and do not necessarily represent the views of JACC or the American 

College of Cardiology. J Am Coll Cardiol. 2008;51(2):126–8.  

58. Gaudino M, Crea F, Cammertoni F, Mazza A, Toesca A, Massetti M. Morpho-Functional 

Features of the Radial Artery: Implications for Use as a Coronary Bypass Conduit. Ann Thorac 

Surg. 2014;98(5):1875–9.  

59. Nasr AY. The radial artery and its variations: anatomical study and clinical implications. Folia 

Morphol (Warsz). 2012;71(4):252–62.  

60. Baikoussis NG, Papakonstantinou NA, Apostolakis E. Radial artery as graft for coronary artery 

bypass surgery: Advantages and disadvantages for its usage focused on structural and 

biological characteristics. J Cardiol. 2014;63(5):321–8.  

61. Martínez-González B, Reyes-Hernández CG, Quiroga-Garza A, Rodríguez-Rodríguez VE, 

Esparza-Hernández CN, Elizondo-Omaña RE, et al. Conduits Used in Coronary Artery Bypass 

Grafting: A Review of Morphological Studies. Ann Thorac Cardiovasc Surg. 2017;23(2):55–

65.  

62. Chowdhury UK, Airan B, Mishra PK, Kothari SS, Subramaniam GK, Ray R, et al. 

Histopathology and Morphometry of Radial Artery Conduits: Basic Study and Clinical 

Application. Ann Thorac Surg. 2004;78(5):1614–21.  



160 
 

63. He GW, editor. Arterial Grafting for Coronary Artery Bypass Surgery. Berlin, Heidelberg: 

Springer Berlin Heidelberg; 2006.  

64. Appleson T, Hill R V. Histological comparison of the candidate arteries for bypass grafting of 

the posterior interventricular artery. Anat Sci Int. 2012;87(3):150–4.  

65. Ranger GS, Lim C. Review of Atlas of Human Anatomy, 4th Edition, by Frank Netter. 

International Seminars in Surgical Oncology. 2007;4(1):28.  

66. Shah DM, Chang BB, Leopold PW, Corson JD, Leather RP, Karmody AM. The anatomy of 

the greater saphenous venous system. J Vasc Surg. 1986;3(2):273–83.  

67. Gibbons RJ, Chatterjee K, Daley J, Douglas JS, Fihn SD, Gardin JM, et al. ACC/AHA/ACP–

ASIM Guidelines for the Management of Patients With Chronic Stable Angina: Executive 

Summary and Recommendations. Circulation. 1999;99(21):2829–48.  

68. Acinapura A, Jacobowitz I, Kramer M, Adkins M, Zisbrod Z, Cunninghamjr J. Demographic 

changes in coronary artery bypass surgery and its effect on mortality and morbidity. European 

Journal of Cardio-Thoracic Surgery. 1990;4(4):175–81.  

69. Buxton BF, Hayward PAR, Newcomb AE, Moten S, Seevanayagam S, Gordon I. Choice of 

conduits for coronary artery bypass grafting: craft or science? European Journal of Cardio-

Thoracic Surgery. 2009;35(4):658–70.  

70. Favaloro RG, Effler DB, Groves LK, Sheldon WC, Riahi M. Direct Myocardial 

Revascularization with Saphenous Vein Autograft. Dis Chest. 1969;56(4):279–83.  

71. Chesebro JH, Fuster V, Elveback LR, Clements IP, Smith HC, Holmes DR, et al. Effect of 

Dipyridamole and Aspirin on Late Vein-Graft Patency after Coronary Bypass Operations. New 

England Journal of Medicine. 1984;310(4):209–14.  

72. El-Hamamsy I, Cartier R, Demers P, Bouchard D, Pellerin M. Long-Term Results After 

Systematic Off-Pump Coronary Artery Bypass Graft Surgery in 1000 Consecutive Patients. 

Circulation. 2006;114(1_supplement).  

73. Campeau L, Lespérance J, Hermann J, Corbara F, Grondin CM, Bourassa MG. Loss of the 

improvement of angina between 1 and 7 years after aortocoronary bypass surgery: correlations 

with changes in vein grafts and in coronary arteries. Circulation. 1979;60(2):1–5.  

74. Bulkley BH, Hutchins GM. Accelerated “atherosclerosis”. A morphologic study of 97 

saphenous vein coronary artery bypass grafts. Circulation. 1977;55(1):163–9.  

75. Fuster V, Dewanjee MK, Kaye MP, Josa M, Metke MP, Chesebro JH. Noninvasive 

radioisotopic technique for detection of platelet deposition in coronary artery bypass grafts in 

dogs and its reduction with platelet inhibitors. Circulation. 1979;60(7):1508–12.  



161 
 

76. Griffith LS, Bulkley BH, Hutchins GM, Brawley RK. Occlusive changes at the coronary 

artery--bypass graft anastomosis. Morphologic study of 95 grafts. J Thorac Cardiovasc Surg. 

1977;73(5):668–79.  

77. Sabik JF, Lytle BW, Blackstone EH, Houghtaling PL, Cosgrove DM. Comparison of 

Saphenous Vein and Internal Thoracic Artery Graft Patency by Coronary System. Ann Thorac 

Surg. 2005;79(2):544–51.  

78. Cheanvechai C, Effler DB, Hooper JR, Eschenbruch EM, Sheldon WC, Sones FM, et al. The 

Structural Study of the Saphenous Vein. Ann Thorac Surg. 1975;20(6):636–45.  

79. Elsharawy MA, Naim MM, Abdelmaguid EM, Al-Mulhim AA. Role of saphenous vein wall in 

the pathogenesis of primary varicose veins. Interact Cardiovasc Thorac Surg. 2006;6(2):219–

24.  

80. Samano N, Souza D, Dashwood MR. Saphenous veins in coronary artery bypass grafting need 

external support. Asian Cardiovasc Thorac Ann. 2021;29(5):457–67.  

81. Milroy CM, Scott DJA, Beard JD, Horrocks M, Bradfield JWB. Histological appearances of 

the long saphenous vein. J Pathol. 1989;159(4):311–6.  

82. Kudo FA, Muto A, Maloney SP, Pimiento JM, Bergaya S, Fitzgerald TN, et al. Venous 

Identity Is Lost but Arterial Identity Is Not Gained During Vein Graft Adaptation. Arterioscler 

Thromb Vasc Biol. 2007;27(7):1562–71.  

83. Conte MS, Bandyk DF, Clowes AW, Moneta GL, Seely L, Lorenz TJ, et al. Results of 

PREVENT III: A multicenter, randomized trial of edifoligide for the prevention of vein graft 

failure in lower extremity bypass surgery. J Vasc Surg. 2006;43(4):742-751.e1.  

84. Swift MR, Weinstein BM. Arterial–Venous Specification During Development. Circ Res. 

2009;104(5):576–88.  

85. Lajos TZ, Robicsek F, Thubrikar M, Urschel H. Improving Patency of Coronary Conduits 

“Valveless” Veins and/or Arterial Grafts. J Card Surg. 2007;22(2):170–7.  

86. Bath PM, Hassall DG, Gladwin AM, Palmer RM, Martin JF. Nitric oxide and prostacyclin. 

Divergence of inhibitory effects on monocyte chemotaxis and adhesion to endothelium in vitro. 

Arterioscler Thromb. 1991;11(2):254–60.  

87. Knekt P, Aromaa A, Maatela J, Alfthan G, Aaran RK, Nikkari T, et al. Serum micronutrients 

and risk of cancers of low incidence in Finland. Am J Epidemiol. 1991;134(4):356–61.  

88. Petrovic A, Abramovic M, Mihailovic D, Gligorijevic J, Zivkovic V, Mojsilovic M, et al. 

Multicolor counterstaining for immunohistochemistry – a modified Movat’s pentachrome. 

Biotechnic & Histochemistry. 2011;86(6):429–35.  



162 
 

89. Manetta F, Yu PJ, Mattia A, Karaptis JC, Hartman AR. Bedside Vein Mapping for Conduit 

Size in Coronary Artery Bypass Surgery. JSLS. 2017;21(2):e2016.00083.  

90. Oliver MG, Specian RD, Perry MA, Granger DN. Morphologic assessment of leukocyte-

endothelial cell interactions in mesenteric venules subjected to ischemia and reperfusion. 

Inflammation. 1991;15(5):331–46.  

91. Rubio-Gayosso I, Platts SH, Duling BR. Reactive oxygen species mediate modification of 

glycocalyx during ischemia-reperfusion injury. American Journal of Physiology-Heart and 

Circulatory Physiology. 2006;290(6):H2247–56.  

92. Desjardins C, Duling BR. Heparinase treatment suggests a role for the endothelial cell 

glycocalyx in regulation of capillary hematocrit. American Journal of Physiology-Heart and 

Circulatory Physiology. 1990;258(3):H647–54.  

93. Megens RTA, Reitsma S, Schiffers PHM, Hilgers RHP, De Mey JGR, Slaaf DW, et al. Two-

Photon Microscopy of Vital Murine Elastic and Muscular Arteries. J Vasc Res. 2007;44(2):87–

98.  

94. Lipowsky Hh. Microvascular Rheology and Hemodynamics. Microcirculation. 2005;12(1):5–

15.  

95. Michel C. Starling: the formulation of his hypothesis of microvascular fluid exchange and its 

significance after 100 years. Exp Physiol. 1997;82(1):1–30.  

96. Vink H, Duling BR. Capillary endothelial surface layer selectively reduces plasma solute 

distribution volume. American Journal of Physiology-Heart and Circulatory Physiology. 

2000;278(1):H285–9.  

97. Starling EH. On the Absorption of Fluids from the Connective Tissue Spaces. J Physiol. 

1896;19(4):312–26.  

98. Quinsey NS, Greedy AL, Bottomley SP, Whisstock JC, Pike RN. Antithrombin: in control of 

coagulation. Int J Biochem Cell Biol. 2004;36(3):386–9.  

99. Walton KW, Slaney G, Ashton F. Atherosclerosis in vascular grafts for peripheral vascular 

disease. Atherosclerosis. 1986;61(2):155–67.  

100. Li Q, Bolli R, Qiu Y, Tang XL, Murphree SS, French BA. Gene Therapy With Extracellular 

Superoxide Dismutase Attenuates Myocardial Stunning in Conscious Rabbits. Circulation. 

1998;98(14):1438–48.  

101. Tarbell Jm, Pahakis My. Mechanotransduction and the glycocalyx. J Intern Med. 

2006;259(4):339–50.  



163 
 

102. Krüger-Genge, Blocki, Franke, Jung. Vascular Endothelial Cell Biology: An Update. Int J Mol 

Sci. 2019;20(18):4411.  

103. Yamamoto K, Onoda K, Sawada Y, Fujinaga K, Imanaka-Yoshida K, Yoshida T, et al. Locally 

applied cilostazol suppresses neointimal hyperplasia and medial thickening in a vein graft 

model. Ann Thorac Cardiovasc Surg. 2007;13(5):322–30.  

104. Diacovo TG, Roth SJ, Buccola JM, Bainton DF, Springer TA. Neutrophil rolling, arrest, and 

transmigration across activated, surface-adherent platelets via sequential action of P-selectin 

and the beta 2-integrin CD11b/CD18. Blood. 1996;88(1):146–57.  

105. Hu X, Adamson RH, Liu B, Curry FE, Weinbaum S. Starling forces that oppose filtration after 

tissue oncotic pressure is increased. American Journal of Physiology-Heart and Circulatory 

Physiology. 2000;279(4):H1724–36.  

106. Bar A, Targosz‐ Korecka M, Suraj J, Proniewski B, Jasztal A, Marczyk B, et al. Degradation 

of Glycocalyx and Multiple Manifestations of Endothelial Dysfunction Coincide in the Early 

Phase of Endothelial Dysfunction Before Atherosclerotic Plaque Development in 

Apolipoprotein E/Low‐ Density Lipoprotein Receptor‐ Deficient Mice. J Am Heart Assoc. 

2019;8(6):e011171.  

107. Kato S, Inui N, Hakamata A, Suzuki Y, Enomoto N, Fujisawa T, et al. Changes in pulmonary 

endothelial cell properties during bleomycin-induced pulmonary fibrosis. Respir Res. 

2018;19(1):127.  

108. Brouns SLN, Provenzale I, van Geffen JP, van der Meijden PEJ, Heemskerk JWM. Localized 

endothelial‐ based control of platelet aggregation and coagulation under flow: A proof‐ of‐
principle vessel‐ on‐ a‐ chip study. Journal of Thrombosis and Haemostasis. 2020;18(4):931–

41.  

109. Morikis VA, Simon SI. Neutrophil Mechanosignaling Promotes Integrin Engagement With 

Endothelial Cells and Motility Within Inflamed Vessels. Front Immunol. 2018;9:2774.  

110. Gratton JP, Bernatchez P, Sessa WC. Caveolae and Caveolins in the Cardiovascular System. 

Circ Res. 2004;94(11):1408–17.  

111. Li M, Qian M, Kyler K, Xu J. Endothelial–Vascular Smooth Muscle Cells Interactions in 

Atherosclerosis. Front Cardiovasc Med. 2018;5:151.  

112. de Vries MR, Quax PHA. Inflammation in Vein Graft Disease. Front Cardiovasc Med. 2018;5.  

113. Slaba I, Wang J, Kolaczkowska E, McDonald B, Lee W, Kubes P. Imaging the dynamic 

platelet‐ neutrophil response in sterile liver injury and repair in mice. Hepatology. 

2015;62(5):1593–605.  



164 
 

114. Dees C, Akhmetshina A, Zerr P, Reich N, Palumbo K, Horn A, et al. Platelet-derived serotonin 

links vascular disease and tissue fibrosis. Journal of Experimental Medicine. 2011;208(5):961–

72.  

115. Tomaiuolo M, Matzko CN, Poventud-Fuentes I, Weisel JW, Brass LF, Stalker TJ. 

Interrelationships between structure and function during the hemostatic response to injury. 

Proceedings of the National Academy of Sciences. 2019;116(6):2243–52.  

116. Weiskirchen R, Weiskirchen S, Tacke F. Organ and tissue fibrosis: Molecular signals, cellular 

mechanisms and translational implications. Mol Aspects Med. 2019;65:2–15.  

117. Fahim A, Crooks MG, Morice AH, Hart SP. Increased Platelet Binding to Circulating 

Monocytes in Idiopathic Pulmonary Fibrosis. Lung. 2014;192(2):277–84.  

118. Sarjeant JM, Rabinovitch M. Understanding and treating vein graft atherosclerosis. 

Cardiovascular Pathology. 2002;11(5):263–71.  

119. Lawrie GM, Weilbacher DE, Henry PD. Endothelium-dependent relaxation in human 

saphenous vein grafts. Effects of preparation and clinicopathologic correlations. J Thorac 

Cardiovasc Surg. 1990;100(4):612–20.  

120. Maugeri N, Rovere-Querini P, Baldini M, Baldissera E, Sabbadini MG, Bianchi ME, et al. 

Oxidative Stress Elicits Platelet/Leukocyte Inflammatory Interactions via HMGB1: A 

Candidate for Microvessel Injury in Sytemic Sclerosis. Antioxid Redox Signal. 

2014;20(7):1060–74.  

121. Janiec M, Dimberg A, Lindblom RPF. Symptomatic late saphenous vein graft failure in 

coronary artery bypass surgery. Interdisciplinary CardioVascular and Thoracic Surgery. 

2023;36(4);ivad052.  

122. Hwang HY, Kim MA, Seo JW, Kim KB. Endothelial preservation of the minimally 

manipulated saphenous vein composite graft: Histologic and immunohistochemical study. J 

Thorac Cardiovasc Surg. 2012;144(3):690–6.  

123. Nowicki M, Buczkowski P, Miskowiak B, Konwerska A, Ostalska-Nowicka D, Dyszkiewicz 

W. Immunocytochemical Study on Endothelial Integrity of Saphenous Vein Grafts Harvested 

by Minimally Invasive Surgery with the Use of Vascular Mayo Stripers. A Randomized 

Controlled Trial. European Journal of Vascular and Endovascular Surgery. 2004;27(3):244–50.  

124. Krishnamoorthy B, Critchley W, Barnard J, Waterworth P, Caress A, Fildes J, et al. Validation 

of the endothelial staining markers CD31 and CD34 in immunohistochemistry of the long 

saphenous vein. J Cardiothorac Surg. 2015;10(S1):A321.  



165 
 

125. Tebaldi M, Gallo F, Scoccia A, Durante A, Tedeschi D, Verdoliva S, et al. Clinical Outcome of 

FFR-Guided Revascularization Strategy of Coronary Lesions: The HALE-BOPP Study. Rev 

Cardiovasc Med. 2023;24(2):62.  

126. Widimsky P, Straka Z, Stros P, Jirasek K, Dvorak J, Votava J, et al. One-Year Coronary 

Bypass Graft Patency. Circulation. 2004;110(22):3418–23.  

127. Vijayan V, Smith FCT, Angelini GD, Bulbulia RA, Jeremy JY. External Supports and the 

Prevention of Neointima Formation in Vein Grafts. European Journal of Vascular and 

Endovascular Surgery. 2002;24(1):13–22.  

128. Kurusz M, Christman EW, Derrick JR, Tyers GFO, Williams EH. Use of Cold Cardioplegic 

Solution for Vein Graft Distention and Preservation: A Light and Scanning Electron 

Microscopic Study. Ann Thorac Surg. 1981;32(1):68–74.  

129. Harskamp RE, Alexander JH, Schulte PJ, Brophy CM, Mack MJ, Peterson ED, et al. Vein 

Graft Preservation Solutions, Patency, and Outcomes After Coronary Artery Bypass Graft 

Surgery. JAMA Surg. 2014;149(8):798.  

130. Gursoy M, Hokenek F, Bakuy V. Therapeutic Options Against Internal Thoracic 

Artery Spasm. Ann Thorac Surg. 2014;97(3):1121.  

131. Marin ML, Veith FJ, Panetta TF, Gordon RE, Wengerter KR, Suggs WD, et al. Saphenous vein 

biopsy: a predictor of vein graft failure. J Vasc Surg. 1993;18(3):407–14; discussion 414-5.  

132. Ruttmann E, Fischler N, Sakic A, Chevtchik O, Alber H, Schistek R, et al. Second Internal 

Thoracic Artery Versus Radial Artery in Coronary Artery Bypass Grafting. Circulation. 

2011;124(12):1321–9.  

133. Chester A, Oneil G, Tadjakarimi S, Borland J, Yacoub M. Effect of peri-operative storage 

solution on the vascular reactivity of the human saphenous vein. European Journal of Cardio-

Thoracic Surgery. 1993;7(8):399–404.  

134. Gundry SR, Jones M, Ishihara T, Ferrans VJ. Optimal preparation techniques for human 

saphenous vein grafts. Surgery. 1980;88(6):785–94.  

135. Knapp BD, Huang KC. The Effects of Temperature on Cellular Physiology. Annu Rev 

Biophys. 2022;51(1):499–526.  

136. Wise ES, Hocking KM, Eagle S, Absi T, Komalavilas P, Cheung-Flynn J, et al. Preservation 

solution impacts physiologic function and cellular viability of human saphenous vein graft. 

Surgery. 2015;158(2):537–46.  



166 
 

137. Viaro F, Carlotti Jr CG, Rodrigues AJ, Vicente WV de A, Bassetto S, Reis GS, et al. Disfunção 

endotelial causada pela pressão aguda de distensão em veias safenas humanas utilizadas para 

revascularização do miocárdio. Revista Brasileira de Cirurgia Cardiovascular. 2007;22(2).  

138. Thatte HS, Biswas KS, Najjar SF, Birjiniuk V, Crittenden MD, Michel T, et al. Multi-photon 

microscopic evaluation of saphenous vein endothelium and its preservation with a new 

solution, GALA. Ann Thorac Surg. 2003;75(4):1145–52.  

139. Wilbring M, Tugtekin SM, Zatschler B, Ebner A, Reichenspurner H, Matschke K, et al. Even 

short-time storage in physiological saline solution impairs endothelial vascular function of 

saphenous vein grafts. European Journal of Cardio-Thoracic Surgery. 2011;40(4):811-5.  

140. Lowalekar SK, Treanor PR, Thatte HS. Cardioplegia at subnormothermia facilitates rapid 

functional resuscitation of hearts preserved in SOMAH for transplants. J Cardiothorac Surg. 

2014;9(1):155.  

141. Klingenberg R, Hansson GK. Treating inflammation in atherosclerotic cardiovascular disease: 

emerging therapies. Eur Heart J. 2009;30(23):2838–44.  

142. Thavendiranathan P. Primary Prevention of Cardiovascular Diseases With Statin Therapy. 

Arch Intern Med. 2006;166(21):2307.  

143. Wilbring M, Tugtekin S, Zatschler B, Ebner A, Reichenspurner H, Kappert U, et al. 

Preservation of Endothelial Vascular Function of Saphenous Vein Grafts after Long-Time 

Storage with a Recently Developed Potassium-Chloride and N-Acetylhistidine Enriched 

Storage Solution. Thorac Cardiovasc Surg. 2012;61(08):656–62.  

144. Unal Y, Iriz E, Yilmazer D, Kavutcu M, Alper M, Kurtipek O, et al. Effects of lidocaine on 

membrane stabilization in harvested vein graft storage. Saudi Med J. 2009;30(2):203–8.  

145. Zerkowski H, Knocks M, Konerding M, Doetsch N, Roth G, Hakim K, et al. Endothelial 

damage of the venous graft in CABG *1Influence of solutions used for storage and rinsing on 

endothelial function. European Journal of Cardio-Thoracic Surgery. 1993;7(7):376–82.  

146. Mulloy B, Forster MJ. Conformation and dynamics of heparin and heparan sulfate. 

Glycobiology. 2000;10(11):1147–56.  

147. Dumanski A, Sopel M, Pelczar M, Szłapka M, Kustrzycki W, Zabel M. Influence of pressure 

on the endothelium of the saphenous vein coronary artery bypass graft. In Vivo. 

2007;21(5):785–9.  

148. Lamm P, Juchem G, Milz S, Reichart B. Continuous graft perfusion: optimizing the quality of 

saphenous vein grafts. Heart Surg Forum. 2002;5 Suppl 4:S355-61.  



167 
 

149. Bush HL, Jakubowski JA, Curl GR, Deykin D, Nabseth DC. The natural history of endothelial 

structure and function in arterialized vein grafts. J Vasc Surg. 1986;3(2):avs0030204.  

150. Akboga M, Yayla C, Balci K, Ozeke O, Maden O, Kisacik H, et al. Relationship between 

Serum Albumin Level and Monocyte-to-High-Density Lipoprotein Cholesterol Ratio with 

Saphenous Vein Graft Disease in Coronary Bypass. Thorac Cardiovasc Surg. 

2017;65(04):315–21.  

151. Santoli E, Dimattia D, Boldorini R, Mingoli A, Tosoni A, Santoli C. University of Wisconsin 

Solution and human saphenous vein graft preservation: preliminary anatomic report. European 

Journal of Cardio-Thoracic Surgery. 1993;7(10):548–52.  

152. Cavallari N, Abebe W, Mingoli A, Hunter WJ, Agrawal DK, Sapienza P, et al. Functional and 

Morphological Evaluation of Canine Veins Following Preservation in Different Storage Media. 

Journal of Surgical Research. 1997;68(2):106–15.  

153. Koukis I, Siminelakis S, Argiriou M, Theakos N, Takou A, Pounis G, et al. Antegrade 

cardioplegia as a possible cause of acute saphenous vein endothelial damage in patients 

undergoing on pump coronary artery bypass surgery. J Thorac Dis. 2018;10(7):4302–10.  

154. Weiss DR, Juchem G, Kemkes BM, Gansera B, Nees S. Extensive deendothelialization and 

thrombogenicity in routinely prepared vein grafts for coronary bypass operations: facts and 

remedy. Int J Clin Exp Med. 2009;2(2):95–113.  

155. Winkler B, Reineke D, Heinisch PP, Schönhoff F, Huber C, Kadner A, et al. Graft preservation 

solutions in cardiovascular surgery. Interact Cardiovasc Thorac Surg. 2016;23(2):300–9.  

156. Harskamp RE, Alexander JH, Schulte PJ, Brophy CM, Mack MJ, Peterson ED, et al. Vein 

Graft Preservation Solutions, Patency, and Outcomes After Coronary Artery Bypass Graft 

Surgery. JAMA Surg. 2014;149(8):798.  

157. Layton GR, Ladak SS, Abbasciano R, McQueen LW, George SJ, Murphy GJ, et al. The Role 

of Preservation Solutions upon Saphenous Vein Endothelial Integrity and Function: Systematic 

Review and UK Practice Survey. Cells. 2023;12(5):815.  

158. Hussaini BE, Lu XG, Wolfe JA, Thatte HS. Evaluation of endoscopic vein extraction on 

structural and functional viability of saphenous vein endothelium. J Cardiothorac Surg. 

2011;6(1):82.  

159. Ak E, Ak K, Midi A, Kervancıoğlu-Demirci E, Arsan S, Çetinel Ş, et al. Histopathologic 

evaluation of saphenous vein grafts in patients with type II diabetes mellitus undergoing 

coronary artery bypass grafting. Cardiovascular Pathology. 2021;52:107328.  



168 
 

160. Grohs JG, Kadletz M, Wodratzka M, Wolner E, Raberger G. Contractile Function of Human 

Veins After Long-Term Storage in Different Media. J Cardiovasc Pharmacol. 1996;28(1):89–

93.  

161. van den Berg BM, Vink H, Spaan JAE. The Endothelial Glycocalyx Protects Against 

Myocardial Edema. Circ Res. 2003;92(6):592–4.  

162. Bretschneider E, Braun M, Fischer A, Wittpoth M, Glusa E, Schrör K. Factor Xa acts as a 

PDGF-independent mitogen in human vascular smooth muscle cells. Thromb Haemost. 

2000;84(3):499–505.  

163. Teloh Jk, Ansorge L, Petersen M, Demircioglu E, Waack In, Brauckmann S, et al. Histidine 

Metabolism After Bretschneider Cardioplegia in Cardiac Surgical Patients. Physiol Res. 

2018;209–16.  

164. Botman CJ, Schonberger J, Koolen S, Penn O, Botman H, Dib N, et al. Does Stenosis Severity 

of Native Vessels Influence Bypass Graft Patency? A Prospective Fractional Flow Reserve–

Guided Study. Ann Thorac Surg. 2007;83(6):2093–7.  

165. Brilakis ES, Rao S V., Banerjee S, Goldman S, Shunk KA, Holmes DR, et al. Percutaneous 

Coronary Intervention in Native Arteries Versus Bypass Grafts in Prior Coronary Artery 

Bypass Grafting Patients. JACC Cardiovasc Interv. 2011;4(8):844–50.  

166. Toth G, De Bruyne B, Casselman F, De Vroey F, Pyxaras S, Di Serafino L, et al. Fractional 

Flow Reserve–Guided Versus Angiography-Guided Coronary Artery Bypass Graft Surgery. 

Circulation. 2013;128(13):1405–11.  

167. Yazdani SK, Farb A, Nakano M, Vorpahl M, Ladich E, Finn A V., et al. Pathology of Drug-

Eluting Versus Bare-Metal Stents in Saphenous Vein Bypass Graft Lesions. JACC Cardiovasc 

Interv. 2012;5(6):666–74.  

168. Sasaki Y. Role of endothelial cell denudation and smooth muscle cell dedifferentiation in 

neointimal formation of human vein grafts after coronary artery bypass grafting: therapeutic 

implications. Heart. 2000;83(1):69–75.  

169. Gao J, Liu Y, Li YM. Review of risk factors, treatment, and prevention of saphenous vein graft 

disease after coronary artery bypass grafting. Journal of International Medical Research. 

2018;46(12):4907–19.  

170. Spray TL, Roberts WC. Changes in saphenous veins used as aortocoronary bypass grafts. Am 

Heart J. 1977;94(4):500–16.  



169 
 

171. Thiene G, Miazzi P, Valsecchi M, Valente M, Bortolotti U, Casarotto D, et al. Histological 

survey of the saphenous vein before its use as autologous aortocoronary bypass graft. Thorax. 

1980;35(7):519–22.  

172. Bulkley BH, Hutchins GM. Accelerated “atherosclerosis”. A morphologic study of 97 

saphenous vein coronary artery bypass grafts. Circulation. 1977;55(1):163–9.  

173. Stein AA, Rosenblum I, Leather R. Intimal sclerosis in human veins. Arch Pathol (Chic). 

1966;81(6):548–51.  

174. Unni KK, Kottke BA, Titus JL, Frye RL, Wallace RB, Brown AL. Pathologic changes in 

aortocoronary saphenous vein grafts. Am J Cardiol. 1974;34(5):526–32.  

175. Urbanek T, Skop B, Wiaderkiewicz R, Wilczok T, Ziaja K, Lebda-Wyborny T, et al. Smooth 

Muscle Cell Apoptosis in Primary Varicose Veins. European Journal of Vascular and 

Endovascular Surgery. 2004;28(6):600–11.  

176. Human P, Franz T, Scherman J, Moodley L, Zilla P. Dimensional analysis of human saphenous 

vein grafts: Implications for external mesh support. J Thorac Cardiovasc Surg. 

2009;137(5):1101–8.  

177. Choi JY, Lee JH, Kwon OJ. Association between the saphenous vein diameter and venous 

reflux on computed tomography venography in patients with varicose veins. PLoS One. 

2022;17(2):e0263513.  

178. Molnár GF, Nemes A, Kékesi V, Monos E, Nádasy GL. Maintained Geometry, Elasticity and 

Contractility of Human Saphenous Vein Segments Stored in a Complex Tissue Culture 

Medium. European Journal of Vascular and Endovascular Surgery. 2010;40(1):88–93.  

179. Joh JH, Park HC. The cutoff value of saphenous vein diameter to predict reflux. J Korean Surg 

Soc. 2013;85(4):169.  

180. Uyanik SA, Cenkeri CH, Atli E, Oguslu U. Relationship Between Clinical Findings and Vena 

Saphena Magna Diameter and Insufficiency at Cruris. Eurasian Journal of Medical 

Investigation. 2020; 4(4):477482 

181. Gibson K, Meissner M, Wright D. Great saphenous vein diameter does not correlate with 

worsening quality of life scores in patients with great saphenous vein incompetence. J Vasc 

Surg. 2012;56(6):1634–41.  

182. Engelhorn CA, Engelhorn AL, Ritter C, Lima GFI de, Lopes JGP, Cabrini LG. Identificação 

pela ultrassonografia vascular dos diâmetros das veias safenas magnas sem refluxo em 

mulheres. J Vasc Bras. 2017;16(2):92–7.  



170 
 

183. Manetta F, Yu PJ, Mattia A, Karaptis JC, Hartman AR. Bedside Vein Mapping for Conduit 

Size in Coronary Artery Bypass Surgery. JSLS. 2017;21(2):e2016.00083.  

184. Perek B, Malinska A, Stefaniak S, Ostalska-Nowicka D, Misterski M, Zabel M, et al. 

Predictive Factors of Late Venous Aortocoronary Graft Failure: Ultrastructural Studies. PLoS 

One. 2013;8(8):e70628.  

185. Langes K, Körfer R, Bircks W, Hort W. No effect of saphenous intimal thickness on patency of 

aorta-coronary bypass grafts. J Thorac Cardiovasc Surg. 1984;88(2):304–6.  

186. Li FD, Sexton KW, Hocking KM, Osgood MJ, Eagle S, Cheung-Flynn J, et al. Intimal 

thickness associated with endothelial dysfunction in human vein grafts. Journal of Surgical 

Research. 2013;180(1):e55–62.  

187. Hall AB, Brilakis ES. Saphenous vein graft failure: seeing the bigger picture. J Thorac Dis. 

2019;11(S9):S1441–4.  

188. Rahman MS, de Winter R, Nap A, Knaapen P. Advances in the Post-coronary Artery Bypass 

Graft Management of Occlusive Coronary Artery Disease. Interventional Cardiology: Reviews, 

Research, Resources. 2021;16:e33.  

189. Xenogiannis I, Tajti P, Burke MN, Brilakis ES. Staged revascularization in patients with acute 

coronary syndromes due to saphenous vein graft failure and chronic total occlusion of the 

native vessel: A novel concept. Catheterization and Cardiovascular Interventions. 

2019;93(3):440–4.  

190. James DC, Durrani T, Wixon CL, Hughes JD, Westerband A, Mills JL. Preimplant vein intimal 

thickness is not a predictor of bypass graft stenosis. J Surg Res. 2001;96(1):1–5.  

191. Kouzi-Koliakos K, Kanellaki-Kyparissi M, Marinov G, Knyazhev V, Tsalie E, Batzios C, et al. 

Prebypass histological and ultrastructural evaluation of the long saphenous vein as a predictor 

of early graft failure. Cardiovasc Pathol. 2006;15(6):336–46.  

192. Tsui JCS, Souza DSR, Filbey D, Bomfim V, Dashwood MR. Preserved endothelial integrity 

and nitric oxide synthase in saphenous vein grafts harvested by a ‘no-touch’ technique. British 

Journal of Surgery. 2002;88(9):1209–15.  

193. Zivkovic I, Krasic S, Stankovic M, Milacic P, Milutinovic A, Zdravkovic D, et al. Influence of 

Three Different Surgical Techniques on Microscopic Damage of Saphenous Vein Grafts—A 

Randomized Study. Medicina (B Aires). 2023;59(2):217.  

194. Kurusz M, Christman EW, Derrick JR, Tyers GFO, Williams EH. Use of Cold Cardioplegic 

Solution for Vein Graft Distention and Preservation: A Light and Scanning Electron 

Microscopic Study. Ann Thorac Surg. 1981;32(1):68–74.  



171 
 

195. Milutinović A, Zorc-Pleskovič R. Endothelial loss during the surgical procedure in saphenous 

veins harvested by open and endoscopic techniques in coronary artery bypass surgery. Bosn J 

Basic Med Sci. 2020; 20(4):451-458. 

196.    Preethi Ramya, T (2008) A Study on the Great Saphenous Vein including it’s Surgical and 

Radiological implications. Masters thesis, Madras Medical College, Chennai. 

  



Ȼɢɨɝɪɚɮɢјɚ 

 

Ⱥɥɟɤɫɚɧɞɚɪ Кɚɦɟɧɨɜ ɪɨђɟɧ јɟ 20.08.1984. ɭ Еɞɦɨɧɬɨɧɭ, Кɚɧɚɞɢ. Ɉɫɧɨɜɧɭ ɲɤɨɥɭ 
„ȼɨɠɞ Кɚɪɚђɨɪђɟ“ ɡɚɜɪɲɢɨ јɟ ɭ ɇɢɲɭ 1999. ɝɨɞɢɧɟ, ɧɚɤɨɧ ɬɨɝɚ ɭɩɢɫɭјɟ Ƚɢɦɧɚɡɢјɭ „Ȼɨɪɚ 
ɋɬɚɧɤɨɜɢћ“ ɤɨјɭ ɡɚɜɪɲɚɜɚ 2003. ɝɨɞɢɧɟ. Ɍɟ ɢɫɬɟ ɝɨɞɢɧɟ ɭɩɢɫɭјɟ ɨɫɧɨɜɧɟ ɫɬɭɞɢјɟ ɦɟɞɢɰɢɧɟ 
ɧɚ Ɇɟɞɢɰɢɧɫɤɨɦ Ɏɚɤɭɥɬɟɬɭ ɍɧɢɜɟɪɡɢɬɟɬɚ ɭ ɇɢɲɭ ɤɨјɟ ɡɚɜɪɲɚɜɚ 2009 ɝɨɞɢɧɟ ɫɚ 
ɩɪɨɫɟɱɧɨɦ ɨɰɟɧɨɦ 9.41.  2011. ɝɨɞɢɧɟ ɭɩɢɫɭјɟ ɫɩɟɰɢјɚɥɢɡɚɰɢјɭ ɢɡ Кɚɪɞɢɨɯɢɪɭɪɝɢјɟ ɧɚ 
Ɇɟɞɢɰɢɧɫɤɤɨɦ Ɏɚɤɭɥɬɟɬɭ ɍɧɢɜɟɪɡɢɬɟɬɚ ɭ Ȼɟɨɝɪɚɞɭ ɤɨјɭ ɭɫɩɟɲɧɨ ɡɚɜɪɲɚɜɚ 2017. ɝɨɞɢɧɟ. 
Ɍɨɤɨɦ ɫɬɭɞɟɧɬɫɤɢɯ ɞɚɧɚ ɤɚɨ ɢ ɬɨɤɨɦ ɫɜɨјɟ ɩɪɨɮɟɫɢɨɧɚɥɧɟ ɤɚɪɢјɟɪɟ ɭɱɟɫɬɜɭјɟ ɭ ɜɟɥɢɤɨɦ 
ɛɪɨјɭ ɫɬɪɭɱɧɢɯ ɪɚɞɨɜɚ ɤɚɨ ɚɭɬɨɪ, ɤɚɨ ɢ ɤɨɚɭɬɨɪ. 








	Садржај
	Увод
	Епидемиологија исхемијске болести срца
	Историјат коронарне хирургије
	Хируршка реваскуларизација миокарда
	Графтови у коронарној хирургији
	Унутрашња торакална артерија
	Радијална артерија
	Сафенски венски графт

	Грађа велике сафенске вене
	Морфологија и физиологија великих сафенских вена
	Биологија и ембриологија великих сафенских вена

	Хипотеза
	Циљеви рада
	Материјал и методе
	Венотомија и биопсирање великих сафенских вена
	Хистотехнолошка обрада ткива и методе обележавања ткивних структура
	Израчунавање изведених морфометријских параметара:

	Резултати
	СТАТИСТИЧКА АНАЛИЗА ОСОБИНА ПАЦИЈЕНАТА И ЊИХОВИХ КЛИНИЧКИХ ПАРАМЕТАРА
	СВЕТЛОСНО-МИКРОСКОПСКА АНАЛИЗА УЗОРАКА ВЕЛИКИХ САФЕНСКИХ ВЕНА ХИСТОХЕМИЈСКИ ОБОЈЕНИХ ХЕМАТОКСИЛИН-ЕОЗИНОМ И МОДИФИКОВАНОМ МОВАТОВОМ ПЕНТАХРОМСКОМ МЕТОДОМ
	СВЕТЛОСНО-МИКРОСКОПСКА АНАЛИЗА ИМУНОХИСТОХЕМИЈСКИ ОБЕЛЕЖЕНИХ УЗОРАКА ВЕЛИКИХ САФЕНСКИХ ВЕНА НА АНТИГЕН CD34
	МИКРО-МОРФОМЕТРИЈСКА АНАЛИЗА УЗОРАКА ВЕЛИКИХ САФЕНСКИХ ВЕНА ОБЕЛЕЖЕНИХ НА АНТИГЕН CD34
	Морфометријска анализа целовитог узорка великих сафенских вена имунохистохемијски обележених на CD34 (без поделе на групе према примени одговарајућег раствора за интраоперативно складиштење аутографтова)
	Морфометријска анализа узорака великих сафенских вена имунохистохемијски обележених на CD34 и подељених у групе према примени одговарајућег раствора за интраоперативно складиштење аутовенских графтова

	ИСПИТИВАЊЕ КОРЕЛАЦИЈА ИЗМЕЂУ КЛИНИЧКИХ И МОРФОМЕТРИЈСКИХ ПАРАМЕТАРА

	Дискусија
	О ХИРУРШКОМ ПОСТУПКУ И КЛИНИЧКИМ ПАРАМЕТРИМА
	О ХИСТОЛОГИЈИ ВЕЛИКИХ САФЕНСКИХ ВЕНА

	Закључак
	Литература

