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 САЖЕТАК 
 
 
Увɨɞ: Кɚɪɞɢɨɜɚɫɤɭɥɚɪɧɟ ɛɨɥɟɫɬɢ ɫɭ ɜɨɞɟʄɢ ɭɡɪɨɤ ɫɦɪɬɢ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɟ ɥɟɱɟ 
ɪɟɞɨɜɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ. Гɥɚɜɧɢ ɭɡɪɨɰɢ ɪɚɡɜɨʁɚ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɤɨɞ 
ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɟ ɥɟɱɟ ɪɟɞɨɜɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ ɫɭ: ɛɢɨɤɨɦɩɚɬɢɛɢɥɧɨɫɬ ɞɢʁɚɥɢɡɧɟ 
ɦɟɦɛɪɚɧɟ, ɩɪɢɫɭɫɬɜɨ ɟɧɞɨɬɨɤɫɢɧɚ ɭ ɪɚɫɬɜɨɪɭ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ ɢ ɫɦɚʃɟɧɚ ɚɤɬɢɜɧɨɫɬ 
ɚɧɬɢɨɤɫɢɞɚɰɢɨɧɢɯ ɟɧɡɢɦɚ. Цɢʂ ɪаɞа: ɩɪɨɰɟɧɚ ɭɬɢɰɚʁɚ ɞɢʁɚɥɢɡɧɟ ɦɟɦɛɪɚɧɟ ɢ 
ɦɨɞɚɥɢɬɟɬɚ ɞɢʁɚɥɢɡɟ ɧɚ ɪɚɡɜɨʁ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ, ɩɪɨɰɟɧɚ ɭɬɢɰɚʁɚ 
ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɟ ɢ ɦɚɥɧɭɬɪɢɰɢʁɟ ɧɚ ɪɚɡɜɨʁ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ, ɤɚɨ ɢ ɩɪɨɰɟɧɚ 
ɭɬɢɰɚʁɚ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɧɚ ɪɚɡɜɨʁ ɚɬɟɪɨɫɤɥɟɪɨɡɟ ɢ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ 
ɟɪɢɬɪɨɩɨɟɬɢɧɚ. Мɟɬɨɞɟ: У ɪɚɞɭ ʁɟ ɢɫɩɢɬɚɧɨ 125 ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɟ ɥɟɱɟ ɪɟɞɨɜɧɨɦ 
ɯɟɦɨɞɢʁɚɥɢɡɨɦ ɭɡ ɩɨɲɬɨɜɚʃɟ Хɟɥɫɢɧɲɤɟ ɞɟɤɥɚɪɚɰɢʁɟ ɨ ɦɟɞɢɰɢɧɫɤɢɦ 
ɢɫɬɪɚɠɢɜɚʃɢɦɚ ɢ Дɨɛɪɟ ɤɥɢɧɢɱɤɟ ɩɪɚɤɫɟ. Гɪɭɩɢɫɚʃɟ ɛɨɥɟɫɧɢɤɚ ʁɟ ɭɱɢʃɟɧɨ ɧɚ 
ɨɫɧɨɜɭ ɤɥɢɧɢɱɤɢɯ ɩɚɪɚɦɟɬɚɪɚ ɭ ɫɤɥɚɞɭ ɫɚ ɰɢʂɟɜɢɦɚ ɢɫɬɪɚɠɢɜɚʃɚ. Рɟɡɭɥɬаɬɢ: 
Бɨɥɟɫɧɢɰɢ ɤɨʁɢ ɫɟ ɥɟɱɟ ɪɟɞɨɜɧɨɦ on-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɨɦ ɫɚ „high-flux“ 
ɦɟɦɛɪɚɧɨɦ ɤɨʁɚ ʁɟ ɨɛɥɨɠɟɧɚ ɜɢɬɚɦɢɧɨɦ E ɢɦɚʁɭ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɦɚʃɭ 
ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɪɟɚɤɬɢɜɧɢɯ ɫɭɩɫɬɚɧɰɢʁɚ ɜɟɡɚɧɢɯ ɡɚ ɬɢɨɛɚɪɛɢɬɭɪɧɭ ɤɢɫɟɥɢɧɭ 
(TBARS). Мɢɤɪɨɢɧɮɥɚɦɚɰɢʁɚ ʁɟ ɧɟɡɚɜɢɫɚɧ ɮɚɤɬɨɪ ɪɢɡɢɤɚ ɡɚ ɪɚɡɜɨʁ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ 
ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ. Заɤʂɭɱаɤ: „High-flux“ ɯɟɦɨɞɢʁɚɥɢɡɚ ɢ 
ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɚ ɫɚ ɩɨɥɢɫɭɥɮɨɧɫɤɨɦ ɦɟɦɛɪɚɧɨɦ ɢ ɦɟɦɛɪɚɧɨɦ ɨɛɨɥɨɠɟɧɨɦ 
ɜɢɬɚɦɢɧɨɦ E ɫɦɚʃɭʁɟ ɚɬɟɪɨɫɤɥɟɪɨɡɭ, ɚɦɢɥɨɢɞɨɡɭ ɩɨɜɟɡɚɧɭ ɫɚ ɯɟɦɨɞɢʁɚɥɢɡɨɦ, 
ɢɧɞɟɤɫ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɢ ɩɨɩɪɚɜʂɚ ɥɟɱɟʃɟ ɚɧɟɦɢʁɟ ɭ 
ɩɨɩɭɥɚɰɢʁɢ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɟ ɥɟɱɟ ɪɟɞɨɜɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ. 
 
Кʂɭɱɧɟ ɪɟɱɢ: Хɟɦɨɞɢʁɚɥɮɢɥɬɪɚɰɢʁɚ, ɨɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ, ɞɢʁɚɥɢɡɧɚ ɦɟɦɛɪɚɧɚ 
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ABSTRACT 
 

Introduction: Cardiovascular diseases are the leading cause of death for patients treated 
with regular hemodialysis. Main causes of the development of oxidative stress in patients 
treated with regular hemodialysis are dialysis membrane biocompatibility, the presence 
of endotoxin in hemodialysis solution and decreased activity of antioxidant enzymes. 
Objective: The main objectives of the examination are: dialysis, membrane, impact, 
assessment and dialysis modality on the development of oxidative stress, 
microinflammation and malnutrition impact assessment on the development of oxidative 
stress, as well as assessment of the effect of oxidative stress on the development of 
arteriosclerosis and resistance to erythropoietin. Method: The study examined 125 
patients treated with regular hemodialysis respecting the Declaration of Helsinki on 
Medical Research and Good Clinical Practice. The grouping of patients was done on the 
basis of clinical parameters in accordance with the objectives of the research. Results: 
Patients treated with regular on-line hemodiafiltration with “high-flux” coated with 
vitamin E have statistically significantly lower concentration of reactive supstances 
related to thiobarbituric acid (TBARS). Microinflammation is an independent risk factor 
for the development of erythropoietin resistance. Conclusion: High - flux hemodialysis 
and hemodiafiltration with polysulfone membrane and vitamin E coated membrane 
reduces atherosclerosis, hemodialysis-related amyloidosis, erythropoietin resistance 
index, and improves the treatment of anemia in the population of patients treated with 
regular hemodialysis 
 
. 
 
Keywords: hemodiafiltration, dyalysis membrane, oxidative stress. 
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ЗАХВАЛНИЦА 
 
 
 
Иɫɤɪɟɧɭ ɡɚɯɜɚɥɧɨɫɬ ɭɩɭʄɭʁɟɦ ɫɜɨɦ ɦɟɧɬɨɪɭ, ɩɪɨɮ. Дɟʁɚɧɭ Пɟɬɪɨɜɢʄɭ, ɧɚ ɢɞɟʁɢ ɢ 
ɩɨɦɨʄɢ ɨɤɨ ɪɚɞɚ, ʃɟɝɨɜɟ ɪɟɚɥɢɡɚɰɢʁɟ, ɤɚɨ ɢ ɧɟɫɟɛɢɱɧɨʁ ɩɨɞɪɲɰɢ ɭ ɩɪɨɰɟɫɭ 
ɫɬɜɚɪɚʃɚ ɪɚɞɚ. 
 
Нɟɢɡɦɟɪɧɭ ɡɚɯɜɚɥɧɨɫɬ ɞɭɝɭʁɟɦ ɦɨʁɨʁ ɞɢɜɧɨʁ ɫɟɫɬɪɢ Иɜɚɧɢ, ɤɨʁɚ ʁɟ ɭɜɟɤ ɭɡ ɦɟɧɟ ɤɚɨ 
ɜɟɥɢɤɚ ɢ ɧɟɫɟɛɢɱɧɚ ɩɨɞɪɲɤɚ, ɚ ɱɢʁɟ ɩɨɫɬɨʁɚʃɟ ɭɥɟɩɲɚɜɚ ɫɜɟɬ ɢ ɞɚʁɟ ɫɧɚɝɭ... 
 
Хɜɚɥɚ ɦɨʁɢɦ ɞɢɜɧɢɦ ɫɟɫɬɪɢʄɢɦɚ Вɭɤɭ ɢ Мɢɢ ɧɚ ɬɟɯɧɢɱɤɨʁ ɩɨɞɪɲɰɢ ɩɪɢɥɢɤɨɦ 
ɢɡɪɚɞɟ ɨɜɨɝ ɪɚɞɚ. 
 
Хɜɚɥɚ ɦɨʁɢɦ ɩɪɟɞɢɜɧɢɦ ɪɨɞɢɬɟʂɢɦɚ, Зɨɪɢɰɢ ɢ Мɨɦɱɢɥɭ, ɲɬɨ ɫɭ ɫɜɨʁ ɠɢɜɨɬ 
ɩɨɞɪɟɞɢɥɢ ɫɜɨʁɨʁ ɞɟɰɢ ɢ ɩɨɞɪɠɚɥɢ ɦɟ ɞɚ ɢɫɬɪɚʁɟɦ ɧɚ ɨɜɨɦ ɩɭɬɭ. 
 
Хɜɚɥɚ ɦɨɦ ɞɢɜɧɨɦ ɫɭɩɪɭɝɭ Аɧɞɪɢʁɢ, ɧɚ ɧɚʁɥɟɩɲɢɦ ɬɪɟɧɭɰɢɦɚ ɠɢɜɨɬɚ, ɧɚ 
ɧɟɢɡɦɟɪɧɨʁ ʂɭɛɚɜɢ, ɫɬɪɩʂɟʃɭ ɢ ɪɚɡɭɦɟɜɚʃɭ. 
 
Оɜɚʁ ɪɚɞ ɩɨɫɜɟʄɭʁɟɦ ɫɜɨʁɨʁ ɞɢɜɧɨʁ ɞɟɰɢ, ɜɟɱɢɬɨʁ ɢɧɫɩɢɪɚɰɢʁɢ, Аɥɟɤɫаɧɞɪɭ ɢ 
Зɨɪɢɰɢ, ɤɨʁɢ ɫɭ ɦɨʁɚ ɠɢɜɨɬɧɚ ɫɧɚɝɚ ɢ ɢɫɬɪɚʁɧɨɫɬ. 
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Дɨɤɬɨɪɤɫа ɞɢɫɟɪɬаɰɢʁа 
  
 
1. УВОД  
Бɨɥɟɫɬɢ ɛɭɛɪɟɝɚ, ɩɪɟɞɫɬɚɜʂɚʁɭ ɡɞɪɚɜɫɬɜɟɧɢ ɩɪɨɛɥɟɦ ɜɟɥɢɤɢɯ ɪɚɡɦɟɪɚ. Дɟɮɢɧɢɲɟ 
ɫɟ ɤɚɨ ɫɬɚʃɟ ɧɟɩɨɜɪɚɬɧɨɝ ɨɲɬɟʄɟʃɚ ɬɤɢɜɚ ɛɭɛɪɟɝɚ, ɭɡ ɩɨɫɬɟɩɟɧɢ ɝɭɛɢɬɚɤ ɫɜɢɯ 
ʃɟɝɨɜɢɯ ɮɭɧɤɰɢʁɚ: ɦɟɬɚɛɨɥɢɱɤɢɯ, ɟɤɫɤɪɟɬɨɪɧɢɯ ɢ ɟɧɞɨɤɪɢɧɢɯ. Хɪɨɧɢɱɧɚ ɛɨɥɟɫɬ 
ɛɭɛɪɟɝɚ ʁɟ ɩɨ ɫɜɨɦ ɬɨɤɭ ɩɪɨɝɪɟɞɢɪɚʁɭʄɚ, ɚ ɨɩɚɞɚʃɟɦ ɮɭɧɤɰɢʁɟ ɛɭɛɪɟɝɚ ɧɚɫɬɚʁɭ 
ɛɪɨʁɧɟ ɤɨɦɩɥɢɤɚɰɢʁɟ. Нɚʁɱɟɲʄɟ ɤɨɦɩɥɢɤɚɰɢʁɟ, ɫɩɚɞɚʁɭ ɭ ɝɪɭɩɭ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɢɯ 
ɛɨɥɟɫɬɢ [1,2]. Пɨɫɥɟɞʃɢ ɫɬɚɞɢʁɭɦ ɯɪɨɧɢɱɧɟ ɛɨɥɟɫɬɢ ɛɭɛɪɟɝɚ ɩɨɜɟɡɚɧ ʁɟ ɫ 
ɩɨɜɟʄɚɧɢɦ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɢɦ ɦɨɪɛɢɞɢɬɟɬɨɦ ɢ ɦɨɪɬɚɥɢɬɟɬɨɦ, ɭɡ ɫɦɚʃɟɧ ɤɜɚɥɢɬɟɬ 
ɠɢɜɨɬɚ ɛɨɥɟɫɧɢɤɚ [1,2]. 
 

 

 

2. ПРЕГЛЕД ЛИТЕРАТУРЕ 
 
 
2.1. Хɪɨɧɢɱɧа бɨɥɟɫɬ бɭбɪɟɝа 
 

Хɪɨɧɢɱɧɚ ɛɨɥɟɫɬ ɛɭɛɪɟɝɚ ɞɟɮɢɧɢɲɟ ɫɟ ɤɚɨ ɡɧɚɱɚʁɧɨ ɨɲɬɟʄɟʃɟ ʃɟɝɨɜɟ ɝɪɚɻɟ 
ɢ/ɢɥɢ ɮɭɧɤɰɢʁɟ, ɚ ɤɨʁɚ ɬɪɚʁɟ ɧɚʁɦɚʃɟ ɬɪɢ ɦɟɫɟɰɚ. Пɨɤɚɡɚɬɟʂɢ ɨɲɬɟʄɟʃɚ ɛɭɛɪɟɝɚ ɫɭ 
ɦɢɤɪɨɚɥɛɭɦɢɧɭɪɢʁɚ (30-300 mg / ɬɨɤɨɦ ɰɟɥɨɝ ɞɚɧɚ), ɩɪɨɬɟɢɧɭɪɢʁɚ (≥ 300 mg / 24 
h), ɩɨɡɢɬɢɜɚɧ ɫɟɞɢɦɟɧɬ ɭɪɢɧɚ (ɰɢɥɢɧɞɪɢ), kao ɢ ɩɪɨɦɟɧɟ ɭ ɝɪɚɻɢ ɛɭɛɪɟɝɚ 
ɜɟɪɢɮɢɤɨɜɚɧɟ ɭɥɬɪɚɡɜɭɱɧɢɦ ɩɪɟɝɥɟɞɨɦ. Пɨɪɟɦɟʄɚʁ ɮɭɧɤɰɢʁɟ ɛɭɛɪɟɝɚ ɩɪɟɞɫɬɚɜʂɚ 
ЈГФ < 60 [1, 2]. Рɚɡɥɢɤɭʁɟɦɨ ɩɟɬ ɫɬɚɞɢʁɭɦɚ ɯɪɨɧɢɱɧɟ ɛɨɥɟɫɬɢ ɛɭɛɪɟɝɚ. Сɬɚɞɢʁɭɦ 1 
ɯɪɨɧɢɱɧɟ ɛɨɥɟɫɬɢ ɛɭɛɪɟɝɚ ɞɟɮɢɧɢɲɟ ɫɟ ɤɚɨ ɨɲɬɟʄɟʃɟ ɛɭɛɪɟɝɚ ɫ ɧɨɪɦɚɥɧɨɦ ɢɥɢ 
ɩɨɜɟʄɚɧɨɦ ʁɚɱɢɧɨɦ ɝɥɨɦɟɪɭɥɫɤɟ ɮɢɥɬɪɚɰɢʁɟ (ЈГФ ≥ 90 ml/min/1.73m ). У ɫɬɚɞɢʁɭɦɭ 
2 (ɨɲɬɟʄɟʃɟ ɛɭɛɪɟɝɚ ɫ ɛɥɚɝɨ ɫɦɚʃɟɧɨɦ ЈГФ), ʁɚɱɢɧɚ ɝɥɨɦɟɪɭɥɫɤɟ ɮɢɥɬɪɚɰɢʁɟ 
ɢɡɧɨɫɢ 60-89 ml/min/1.73m , ɚ ɜɪɟɞɧɨɫɬɢ ʁɚɱɢɧɟ ɝɥɨɦɟɪɭɥɫɤɟ ɮɢɥɬɪɚɰɢʁɟ 30-59 
ml/min/1.73m2 ɭɤɚɡɭʁɭ ɧɚ ɫɬɚɞɢʁɭɦ 3 ɯɪɨɧɢɱɧɟ ɛɨɥɟɫɬɢ ɛɭɛɪɟɝɚ (ɨɲɬɟʄɟʃɟ ɛɭɛɪɟɝɚ 
ɫɚ ɭɦɟɪɟɧɨ ɫɦɚʃɟɧɨɦ ЈГФ). Аɤɨ ɩɨɝɥɟɞɚɦɨ ɩɪɟɩɨɪɭɤɟ KDIGO (ɟɧɝɥ. Kidney 
Disease Improving Global Outcomes), ɫɬɚɞɢʁɭɦ 3 ɯɪɨɧɢɱɧɟ ɛɨɥɟɫɬɢ ɛɭɛɪɟɝɚ ɞɟɥɢ ɫɟ 
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ɭ ɞɜɟ ɤɚɬɟɝɨɪɢʁɟ: 3ɚ (ЈГФ = 45-50 ml/min/1.73m2) ɢ ɫɬɚɞɢʁɭɦ 3ɛ (ЈГФ = 30-44 
ml/min/1.73m2 ). Сɬɚɞɢʁɭɦ 3ɚ ɨɡɧɚɱɚɜɚ ɫɟ ʁɨɲ ɢ ɤɚɨ ɨɲɬɟʄɟʃɟ ɛɭɛɪɟɝɚ ɫ ɛɥɚɝɨ ɞɨ 
ɭɦɟɪɟɧɨ ɫɦɚʃɟɧɨɦ ЈГФ, ɞɨɤ ɫɟ ɫɬɚɞɢʁɭɦ 3ɛ ɞɟɮɢɧɢɲɟ ɤɚɨ ɨɲɬɟʄɟʃɟ ɛɭɛɪɟɝɚ ɫɚ 
ɭɦɟɪɟɧɨ ɞɨ ɬɟɲɤɨ ɫɦɚʃɟɧɨɦ ЈГФ [1, 2], Јɚɱɢɧɚ ɝɥɨɦɟɪɭɥɫɤɟ ɮɢɥɬɪɚɰɢʁɟ ɞɨ 15 
ml/min/1.73m2 ɭɤɚɡɭʁɟ ɧɚ ɱɟɬɜɪɬɢ ɫɬɚɞɢʁɭɦ ɯɪɨɧɢɱɧɟ ɛɨɥɟɫɬɢ ɛɭɛɪɟɝɚ, ɚ ɜɪɟɞɧɨɫɬɢ 
ʁɚɱɢɧɟ ɝɥɨɦɟɪɭɥɫɤɟ ɮɢɥɬɪɚɰɢʁɟ ɦɚʃɟ ɨɞ 15 ml/min/1.73m² ɭɤɚɡɭʁɭ ɧɚ ʃɟɧ ɡɚɜɪɲɧɢ 
ɫɬɚɞɢʁɭɦ [1, 2], 
 
 
2.1.1.  Пɪɨɝɪɟɫɢʁа ɯɪɨɧɢɱɧɟ бɨɥɟɫɬɢ бɭбɪɟɝа 

 
Бɨɥɟɫɬɢ ɛɭɛɪɟɝɚ ɤɨʁɢ ɫɭ ɯɪɨɧɢɱɧɨɝ ɬɨɤɚ ɤɚɪɚɤɬɟɪɢɲɟ ɝɭɛɢɬɚɤ ɮɭɧɤɰɢʁɟ 

ɛɭɛɪɟɝɚ, ɭɡ ɩɪɢɫɭɬɧɟ ɤɨɦɩɥɢɤɚɰɢʁɟ ɤɚɨ ɲɬɨ ɫɭ: ɚɧɟɦɢʁɚ, ɫɟɤɭɧɞɚɪɧɢ 
ɯɢɩɟɪɩɚɪɚɬɢɪɟɨɢɞɢɡɚɦ ɢ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɟ ɛɨɥɟɫɬɢ. Фɚɤɬɨɪɚ ɪɢɡɢɤɚ ɡɚ ɨɩɚɞɚʃɟ 
ʁɚɱɢɧɟ ɝɥɨɦɟɪɭɥɫɤɟ ɮɢɥɬɪɚɰɢʁɟ: ɩɪɨɬɟɢɧɭɪɢʁɚ, ɯɢɩɟɪɥɢɩɢɞɟɦɢʁɚ, ɯɢɩɟɪɬɟɧɡɢʁɚ, 
ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɚ, ɨɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ ɢ ɩɪɟ ɫɜɟɝɚ, ɩɪɢɦɚɪɧɟ ɛɨɥɟɫɬɢ ɛɭɛɪɟɝɚ, Тɚʁ 
ɛɪɡɢ ɧɚɩɪɟɞɚɤ ɫɟ ɩɪɟ ɫɜɟɝɚ ɞɟɮɢɧɢɲɟ ɤɚɨ ɭɦɚʃɟʃɟ ЈГФ ≥ 5 ml/min/1.73m² ɝɨɞɢɲʃɟ 
[1, 2] 

 
Нɚʁɜɟʄɭ ɩɪɟɜɚɥɟɧɰɭ ɭ ɨɞɧɨɫɭ ɧɚ ɞɪɭɝɚ ɨɛɨʂɟʃɚ ɱɢɧɢ: ɯɢɩɟɪɬɪɨɮɢʁɚ ɥɟɜɟ 

ɤɨɦɨɪɟ, ɤɚɪɞɢɨɦɢɨɩɚɬɢʁɚ ɢ ɤɨɪɨɧɚɪɧɚ ɚɪɬɟɪɢʁɫɤɚ ɛɨɥɟɫɬ. Пɨɡɧɚɬɢ ɮɚɤɬɨɪɢ ɪɢɡɢɤɚ 
ɤɨʁɢ ɞɨɜɨɞɟ ɞɨ ɧɚɫɬɚɧɤɚ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɢɯ ɛɨɥɟɫɬɢ ɤɨɞ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɢɦɚʁɭ 
ɯɪɨɧɢɱɧɭ ɛɨɥɟɫɬ ɛɭɛɪɟɝɚ ɞɟɥɟ ɫɟ ɧɚ ɬɪɚɞɢɰɢɨɧɚɥɧɟ ɢ ɧɟɬɪɚɞɢɰɢɨɧɚɥɧɟ. 
Тɪɚɞɢɰɢɨɧɚɥɧɢ ɮɚɤɬɨɪɢ ɪɢɡɢɤɚ ʁɟɫɭ: ɫɬɚɪɨɫɬ, ɩɨɥ, ɞɢʁɚɛɟɬɟɫ ɦɟɥɢɬɭɫ, 
ɯɢɩɟɪɬɟɧɡɢʁɚ, ɯɢɩɟɪɥɢɩɢɞɟɦɢʁɚ, ɝɨʁɚɡɧɨɫɬ ɢ ɫɦɚʃɟɧɚ ɮɢɡɢɱɤɚ ɚɤɬɢɜɧɨɫɬ. 
Нɟɬɪɚɞɢɰɢɨɧɚɥɧɢ ɮɚɤɬɨɪɢ ɪɢɡɢɤɚ ɤɨʁɢ ɫɭ ɭ ɞɢɪɟɤɬɧɨʁ ɜɟɡɢ ɫɚ ɫɦɚʃɟʃɟɦ ɮɭɧɤɰɢʁɟ 
ɛɭɛɪɟɝɚ ʁɟɫɭ: ɚɧɟɦɢʁɚ, ɯɢɩɟɪɯɨɦɨɰɢɫɬɟɢɧɟɦɢʁɚ, ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɚ, ɧɟɞɨɫɬɚɬɚɤ 
ɜɢɬɚɦɢɧɚ D, ɫɟɤɭɧɞɚɪɧɢ ɯɢɩɟɪɩɚɪɚɬɢɪɟɨɢɞɢɡɚɦ ɢ ɨɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ [1, 2], 

 
 
 
 
 



 

11 

2.1.2. Лɟɱɟʃɟ ɯɪɨɧɢɱɧɟ бɨɥɟɫɬɢ бɭбɪɟɝа 

Оɩɬɢɦɚɥɧɚ ɤɨɧɬɪɨɥɚ ɮɚɤɬɨɪɚ ɪɢɡɢɤɚ ʁɟ ɧɚʁɜɚɠɧɢʁɚ ɤɚɞɚ ɝɨɜɨɪɢɦɨ ɨ 
ɩɪɢɦɚɪɧɨʁ ɩɪɟɜɟɧɰɢʁɢ ɢ ɩɪɟɞɫɬɚɜʂɚ ɨɫɧɨɜɧɭ ɫɬɪɚɬɟɝɢʁɭ ɤɨɞ ɛɨɥɟɫɧɢɤɚ ɫ 
ɩɨɜɟʄɚɧɢɦ ɪɢɡɢɤɨɦ ɡɚ ɪɚɡɜɨʁ ɯɪɨɧɢɱɧɟ ɛɨɥɟɫɬɢ ɛɭɛɪɟɝɚ. Бɨɥɟɫɧɢɰɢ ɤɨɞ ɤɨʁɢɯ ʁɟ 
ɞɢʁɚɝɧɨɫɬɢɤɨɜɚɧɚ ɯɪɨɧɢɱɧɚ ɛɨɥɟɫɬ ɛɭɛɪɟɝɚ ɢɦɚʁɭ ɫɟɤɭɧɞɚɪɧɭ ɩɪɟɜɟɧɰɢʁɭ, ɚ ʃɟɧ 
ɤɪɚʁʃɢ ɡɚɞɚɬɚɤ ʁɟ ɞɚ ɡɚɭɫɬɚɜɢ ɪɚɡɜɨʁ ɢ ɦɢɧɢɦɚɥɢɡɭʁɟ ɤɨɦɩɥɢɤɚɰɢʁɟ ɯɪɨɧɢɱɧɟ 
ɛɨɥɟɫɬɢ ɛɭɛɪɟɝɚ. У ɫɜɟɦɭ ɬɨɦɟ ɧɚʁʁɡɧɚɱɚʁɧɢʁɚ ʁɟ ɨɩɬɢɦɚɥɧɚ ɤɨɧɬɪɨɥɚ ɤɪɜɧɨɝ 
ɩɪɢɬɢɫɤɚ, ɩɪɨɬɟɢɧɭɪɢʁɟ (ɛɥɨɤɚɞɚ RAAS-ɚ) ɢ ɦɟɬɚɛɨɥɢɱɤɢɯ ɩɚɪɚɦɟɬɚɪɚ (ɝɥɭɤɨɡɚ, 
ɦɨɤɪɚʄɧɚ ɤɢɫɟɥɢɧɚ, ɦɟɬɚɛɨɥɢɱɤɚ ɚɰɢɞɨɡɚ, ɞɢɫɥɢɩɢɞɟɦɢʁɚ) [1, 2]. Кɨɞ ɛɨɥɟɫɧɢɤɚ ɫ 
ɱɟɬɜɪɬɢɦ ɫɬɚɞɢʁɭɦɨɦ ɯɪɨɧɢɱɧɟ ɛɨɥɟɫɬɢ ɛɭɛɪɟɝɚ (JGF 15-29 ml/min/1.73m² ), ɭ 
ɫɤɥɚɞɭ ɫ ɦɟɞɢɰɢɧɫɤɢɦ ɢɧɞɢɤɚɰɢʁɚɦɚ, ɜɪɲɢ ɫɟ ɩɪɢɩɪɟɦɚ ɛɨɥɟɫɧɢɤɚ ɡɚ ɥɟɱɟʃɟ 
ɦɟɬɨɞɚɦɚ ɡɚ ɡɚɦɟɧɭ ɮɭɧɤɰɢʁɟ ɛɭɛɪɟɝɚ. У ɩɨɫɥɟɞʃɟɦ ɫɬɚɞɢʁɭɦɭ ɯɪɨɧɢɱɧɟ ɛɨɥɟɫɬɢ 
ɛɭɛɪɟɝɚ ɩɨɱɢʃɟɦɨ ɫɚ ɥɟɱɟʃɟɦ ɩɪɢɦɟɧɨɦ ɞɢʁɚɥɢɡɟ, ɚ ɩɨɲɬɭʁɭʄɢ ɩɪɢɧɰɢɩɟ 
ɢɧɞɢɜɢɞɭɚɥɢɡɚɰɢʁɟ, ɤɚɨ ɢ ɨɩɬɢɦɢɡɚɰɢʁɟ [1, 2]. 
 
 
2.2. Хɟɦɨɞɢʁаɥɢɡа 
 

Хɟɦɨɞɢʁɚɥɢɡɚ ʁɟ ɦɟɬɨɞɚ ɥɟɱɟʃɚ ɡɚ ɡɚɦɟɧɭ ɮɭɧɤɰɢʁɟ ɛɭɛɪɟɝɚ, Тɨɦ ɦɟɬɨɞɨɦ ɫɟ 
ɩɨɦɨʄɭ ɦɟɦɛɪɚɧɟ ɤɨʁɚ ʁɟ ɫɟɥɟɤɬɢɜɧɚ, ɟɥɢɦɢɧɢɲɭ ɭɪɟɦɢʁɫɤɢ ɬɨɤɫɢɧɢ ɢ ɭ ɢɫɬɨ ɜɪɟɦɟ 
ɫɟ ɢɡ ɪɚɫɬɜɨɪɚ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ ɩɪɢɯɜɚɬɚʁɭ ɫɭɩɫɬɚɧɰɟ, ɭɡ ɤɨɪɢɝɨɜɚʃɟ 
ɟɥɟɤɬɪɨɥɢɬɫɤɨɝ ɫɚɫɬɚɜɚ [3, 4], Пɨʁɟɞɢɧɚɱɧɚ ɯɟɦɨɞɢʁɚɥɢɡɚ ɬɪɚʁɟ 4 ɞɨ 5 ɫɚɬɢ, ɫɚ 
ɬɟɧɞɟɧɰɢʁɨɦ ɪɟɩɟɬɢɰɢʁɟ ɨɞ ɧɚʁɱɟɲʄɟ ɬɪɢ ɩɭɬɚ, ɬɨɤɨɦ ɫɟɞɚɦ ɞɚɧɚ, Тɨɤɨɦ 
ɯɟɦɨɞɢʁɚɥɢɡɟ ɢɡ ɤɪɜɢ ɩɚɰɢʁɟɧɬɚ ɭɤɥɨɧɟ ɫɟ ɭɪɟɦɢʁɫɤɢ ɬɨɤɫɢɧɢ ɭ ɨɞɝɨɜɚɪɚʁɭʄɨʁ 
ɤɨɥɢɱɢɧɢ. Бɨɥɟɫɧɢɤ ʁɟ ɧɚ ɬɚʁ ɧɚɱɢɧ ɫɚɱɭɜɚɧ, ɭ ɢɧɬɟɪɞɢʁɚɥɢɡɧɨɦ ɪɚɡɞɨɛʂɭ,ɨɞ 
ɟɥɟɤɬɪɨɥɢɬɫɤɢɯ ɩɨɪɟɦɟʄɚʁɚ, ɧɚɪɟɞɧɚ ɞɜɚ--ɬɪɢ ɞɚɧɚ [3, 4]. 
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2.2.1. Оɫɧɨвɧɢ ɩɪɢɧɰɢɩɢ 
 

Дɜɚ ɨɫɧɨɜɧɚ ɩɪɢɧɰɢɩɚ ɯɟɦɨɞɢʁɚɥɢɡɟ ɫɭ ɞɢɮɭɡɢʁɚ ɢ ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɚ. Пɪɨɰɟɫ 
ɞɢɮɭɡɢʁɟ ɩɪɟɞɫɬɚɜʂɚ ɤɪɟɬɚʃɟ ɫɭɩɫɬɚɧɰɟ (ɱɟɫɬɢɰɚ) ɬɨɤɨɦ ɯɟɦɨɞɢʁɚɥɢɡɟ. Вɨɥɭɦɟɧ 
ɞɢɮɭɡɢʁɟ ɨɫɥɚʃɚ ɫɟ ɧɚ ɪɚɡɥɢɤɟ ɭ ɤɨɧɰɟɧɬɪɚɰɢʁɢ, ɩɨɬɪɟɛɧɨɝ ɜɪɟɦɟɧɚ ɡɚ ɨɛɧɚɜʂɚʃɟ 
ɤɪɜɢ ɭ ɞɢʁɚɥɢɡɚɬɨɪɭ, ɩɨɜɪɲɢɧɟ, ɤɚɨ ɢ ɩɪɨɩɭɫɬʂɢɜɨɫɬɢ ɫɚɦɟ ɞɢʁɚɥɢɡɧɟ ɦɟɦɛɪɚɧɟ 
[3, 4], Вɨɞɚ ɤɨʁɚ ɫɟ ɬɪɚɧɫɩɨɪɬɭʁɟ, ɩɪɨɥɚɡɢ ɩɭɬɟɦ ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɟ (ɤɨɧɜɟɤɰɢʁɟ), 
ɭɝɥɚɜɧɨɦ ɢ ɬɨ ɨɞ ɤɪɜɧɨɝ ɞɨ ɞɢʁɚɥɢɡɧɨɝ ɩɪɨɫɬɨɪɚ, Пɪɨɰɟɫɨɦ ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɟ ɜɪɲɢ 
ɫɟ ɬɪɚɧɫɩɨɪɬ ɤɪɨɡ ɞɢʁɚɥɢɡɧɭ ɦɟɦɛɪɚɧɭ ɢ ɜɨɞɨɦ „ɧɨɲɟɧɟ” ɬɟɱɧɨɫɬɢ, 

Јɚɱɢɧɚ ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɟ, ɩɪɨɩɭɫɬʂɢɜɨɫɬ ɦɟɦɛɪɚɧɟ ɡɚ ɧɚɡɧɚɱɟɧɭ ɫɭɩɫɬɚɧɰɭ 
ɢ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɬɟ ɫɭɩɫɬɚɧɰɢʁɟ ɭ ɤɪɜɢ, ɭ ɞɢɪɟɤɬɧɨʁ ʁɟ ɜɟɡɢ ɫɚ ɜɨɥɭɦɟɧɨɦ 
ɬɪɚɧɫɩɨɪɬɚ, У ɮɭɧɤɰɢʁɢ ɫɪɟɞʃɟɝ ɬɪɚɧɫɦɟɦɛɪɚɧɫɤɨɝ ɩɪɢɬɢɫɤɚ ʁɟ ʃɟɧɚ ʁɚɱɢɧɚ, 
ɨɞɧɨɫɧɨ ɜɨɥɭɦɟɧ ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɟ ɢ ɤɨɧɜɟɤɬɢɜɧɨɝ ɬɪɚɧɫɩɨɪɬɚ ɫɭɩɫɬɚɧɰɚ. 
Кɨɧɜɟɤɬɢɜɧɢ ɬɪɚɧɫɩɨɪɬ ɨɦɨɝɭʄɚɜɚ ɭɤɥɚʃɚʃɟ ɭɪɟɦɢʁɫɤɢɯ ɬɨɤɫɢɧɚ ɫɪɟɞʃɟ 
ɦɨɥɟɤɭɥɫɤɟ ɦɚɫɟ, ɤɚɨ ɲɬɨ ʁɟ βၷ - ɦɢɤɪɨɝɥɨɛɭɥɢɧ [3, 4].  

 
 

2.2.2. Мɟɦбɪаɧɟ ɡа ɯɟɦɨɞɢʁаɥɢɡɭ 
 

Дɢʁɚɥɢɡɧɚ ɦɟɦɛɪɚɧɚ ɢɦɚ ɡɧɚɱɚʁɧɭ ɭɥɨɝɭ ɭ ɩɪɨɰɟɫɭ ɯɟɦɨɞɢʁɚɥɢɡɟ. Дɟɥɟ ɫɟ ɧɚ: 
ɩɪɢɪɨɞɧɟ (ɞɟɪɢɜɚɬɢ ɰɟɥɭɥɨɡɟ) ɢ ɜɟɲɬɚɱɤɟ (ɫɢɧɬɟɬɫɤɟ). Мɟɦɛɪɚɧɟ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ 
ɛɚɡɢɪɚɧɟ ɧɚ ɰɟɥɭɥɨɡɢ ɞɟɥɟ ɫɟ ɭ ɞɜɟ ɝɪɭɩɟ: ɦɟɦɛɪɚɧɟ ɫ ɧɟɦɨɞɢɮɢɤɨɜɚɧɨɦ ɰɟɥɭɥɨɡɨɦ 
(Cuprophan®) ɢ ɦɟɦɛɪɚɧɟ ɫ ɦɨɞɢɮɢɤɨɜɚɧɨɦ ɰɟɥɭɥɨɡɨɦ (Hemophan®) [5, 6]. 
Кɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɟɦɛɪɚɧɚ ɫ ɧɟɦɨɞɢɮɢɤɨɜɚɧɨɦ ɰɟɥɭɥɨɡɨɦ ʁɟɫɬɟ ɞɨɛɚɪ ɤɥɢɪɟɧɫ 
ɭɪɟɦɢʁɫɤɢɯ ɬɨɤɫɢɧɚ ɦɚɥɟ ɦɨɥɟɤɭɥɫɤɟ ɦɚɫɟ (ɧɟ ɭɤɥɚʃɚʁɭ ɭɪɟɦɢʁɫɤɟ ɬɨɤɫɢɧɟ ɫɪɟɞʃɟ 
ɦɨɥɟɤɭɥɫɤɟ ɦɚɫɟ) ɢ ɜɟʄɚ ɚɞɟɤɜɚɬɧɨɫɬ ɯɟɦɨɞɢʁɚɥɢɡɟ ɭ ɨɞɧɨɫɭ ɧɚ ɞɪɭɝɟ ɦɟɦɛɪɚɧɟ [5, 
6]. Гɥɚɜɧɢ ɧɟɞɨɫɬɚɰɢ ɦɟɦɛɪɚɧɚ ɢɡɝɪɚɻɟɧɢɯ ɨɞ ɧɟɦɨɞɢɮɢɤɨɜɚɧɟ ɰɟɥɭɥɨɡɟ ʁɟɫɭ: 
ɜɢɲɢ ɫɬɟɩɟɧ ɚɤɬɢɜɚɰɢʁɟ ɧɟɭɬɪɨɮɢɥɚ ɢ ɫɢɫɬɟɦɚ ɤɨɦɩɥɟɦɟɧɬɚ ɧɟɝɨ ɤɨɞ ɦɟɦɛɪɚɧɚ ɨɞ 
ɦɨɞɢɮɢɤɨɜɚɧɟ ɰɟɥɭɥɨɡɟ ɢ ɫɢɧɬɟɬɫɤɢɯ ɦɟɦɛɪɚɧɚ (ɩɪɢɫɭɬɚɧ ɦɚʃɢ ɫɬɟɩɟɧ 
ɛɢɨɤɨɦɩɚɬɢɛɢɥɧɨɫɬɢ). Сɦɚʃɟɧɚ ɛɢɨɤɨɦɩɚɬɢɛɢɥɧɨɫɬ ɦɟɦɛɪɚɧɚ ɨɞ 
ɧɟɦɨɞɢɮɢɤɨɜɚɧɟ ɰɟɥɭɥɨɡɟ ɩɨɜɟɡɚɧɚ ʁɟ ɫɚ ɫɥɨɛɨɞɧɢɦ ɯɢɞɪɨɤɫɢɥ-ɝɪɭɩɚɦɚ, ɤɨʁɟ 
ɭɡɪɨɤɭʁɭ ɚɤɬɢɜɚɰɢʁɭ ɚɥɬɟɪɧɚɬɢɜɧɨɝ ɩɭɬɚ ɫɢɫɬɟɦɚ ɤɨɦɩɥɟɦɟɧɬɚ, ɚɤɬɢɜɚɰɢʁɭ 
ɧɟɭɬɪɨɮɢɥɚ ɢ ɦɨɧɨɰɢɬɚ ɢ ɩɨɜɟʄɚɧɭ ɫɟɤɪɟɰɢʁɭ ɩɪɨɢɧɮɥɚɦɚɬɨɪɧɢɯ ɰɢɬɨɤɢɧɚ. 
Аɤɬɢɜɢɪɚɧɟ ʄɟɥɢʁɟ ɫɤɥɨɧɟ ɫɭ ɚɩɨɩɬɨɡɢ, ɚ ɬɨ ɡɚ ɩɨɫɥɟɞɢɰɭ ɢɦɚ ɧɚɫɬɚɧɚɤ 
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ɥɟɭɤɨɩɟɧɢʁɟ, ɤɨʁɚ ʁɟ ɱɟɫɬɨ ɞɨɤɚɡɚɧɚ ɤɨɞ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɟ ɥɟɱɟ ɪɟɞɨɜɧɨɦ 
ɯɟɦɨɞɢʁɚɥɢɡɨɦ ɫ ɰɟɥɭɥɨɡɧɢɦ ɦɟɦɛɪɚɧɚɦɚ. Пɪɢɥɢɤɨɦ ɞɨɞɢɪɚ ɤɪɜɢ ɛɨɥɟɫɧɢɤɚ ɫ 
ɦɟɦɛɪɚɧɚɦɚ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ ɨɞ ɧɟɦɨɞɢɮɢɤɨɜɚɧɟ ɰɟɥɭɥɨɡɟ, ɞɨɥɚɡɢ ɞɨ ɚɤɬɢɜɚɰɢʁɟ 
ɧɟɭɬɪɨɮɢɥɚ. Аɤɬɢɜɢɪɚɧɢ ɧɟɭɬɪɨɮɢɥɢ ɫɟɤɪɟɬɭʁɭ ɛɪɨʁɧɟ ɩɪɨɢɧɮɥɚɦɚɬɨɪɧɟ 
ɫɭɩɫɬɚɧɰɢʁɟ, ɤɚɨ ɲɬɨ ɫɭ: ɧɟɭɬɪɨɮɢɥɧɚ ɟɥɟɫɬɚɡɚ (neutrophil elestase), 
ɦɢʁɟɥɨɩɟɪɨɤɫɢɞɚɡɚ (myeloperoxidase), ɤɚɬɟɩɫɢɧ (cathepsin), ɥɚɤɬɨɮɟɪɢɧ 
(lactofferin), ɯɟɦɨɤɢɧɢ (CCL2, CCL3) ɢ ɰɢɬɨɤɢɧɢ (IL- 1, IL-6, IL-12, TGFβ, TNFα). 

 
Пɨɜɟʄɚɧɨ ɨɫɥɨɛɚɻɚʃɟ ɢ ɩɨɜɟʄɚɧɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɧɟɭɬɪɨɮɢɥɧɟ ɟɥɟɫɬɚɡɟ ɭ 

ɫɟɪɭɦɭ ɩɨɜɟɡɚɧɢ ɫɭ ɫɚ ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɨɦ, ɪɟɡɢɫɬɟɧɰɢʁɨɦ ɧɚ ɞɟʁɫɬɜɨ 
ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɢ ɧɟɩɨɜɨʂɧɢɦ ɢɫɯɨɞɨɦ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɟ ɥɟɱɟ ɪɟɞɨɜɧɨɦ 
ɯɟɦɨɞɢʁɚɥɢɡɨɦ [5, 6]. Мɟɦɛɪɚɧɟ ɫ ɦɨɞɢɮɢɤɨɜɚɧɨɦ ɰɟɥɭɥɨɡɨɦ ɧɚɫɬɚʁɭ ɯɟɦɢʁɫɤɢɦ 
ɦɚɫɤɢɪɚʃɟɦ ɯɢɞɪɨɤɫɢɥɧɢɯ ɝɪɭɩɚ ɫ ɚɰɟɬɚɬɧɢɦ ɝɪɭɩɚɦɚ, ɬɟɪɰɢʁɚɪɧɢɦ ɚɦɢɧɨɦ ɢ 
ɛɟɧɡɢɥ ɝɪɭɩɚɦɚ. У ɦɟɦɛɪɚɧɟ ɫ ɦɨɞɢɮɢɤɨɜɚɧɨɦ ɰɟɥɭɥɨɡɨɦ ɫɩɚɞɚʁɭ: cellulose acetate 
(CA), cellulose diacetate (CDA) ɢ cellulose triacetate (CTA) [5, 6]. Мɟɦɛɪɚɧɟ 
ɢɡɝɪɚɻɟɧɟ ɨɞ ɦɨɞɢɮɢɤɨɜɚɧɟ ɰɟɥɭɥɨɡɟ ɢɦɚʁɭ ɦɚʃɢ ɫɬɟɩɟɧ ɚɤɬɢɜɚɰɢʁɟ ɫɢɫɬɟɦɚ 
ɤɨɦɩɥɟɦɟɧɬɚ ɧɟɝɨ ɦɟɦɛɪɚɧɟ ɨɞ ɧɟɦɨɞɢɮɢɤɨɜɚɧɟ ɰɟɥɭɥɨɡɟ (ɜɟʄɢ ɫɬɟɩɟɧ 
ɛɢɨɤɨɦɩɚɬɢɛɢɥɧɨɫɬɢ). Гɥɚɜɧɚ ɨɝɪɚɧɢɱɟʃɚ ɬɢɯ ɦɟɦɛɪɚɧɚ ʁɟɫɭ: ɜɟʄɢ ɫɬɟɩɟɧ 
ɚɩɨɩɬɨɡɟ ɧɟɭɬɪɨɮɢɥɚ, ɜɟʄɢ ɫɬɟɩɟɧ ɚɤɬɢɜɚɰɢʁɟ ɫɢɫɬɟɦɚ ɤɨɦɩɥɟɦɟɧɬɚ ɢ ɜɟʄɢ ɫɬɟɩɟɧ 
ɫɬɜɚɪɚʃɚ ɩɪɨɢɧɮɥɚɦɚɬɨɪɧɢɯ ɰɢɬɨɤɢɧɚ, ɤɚɨ ɢ ɦɚʃɢ ɤɥɢɪɟɧɫ ɛɟɬɚ-2-
ɦɢɤɪɨɝɥɨɛɭɥɢɧɚ ɧɟɝɨ ɤɨɞ ɫɢɧɬɟɬɫɤɢɯ ɦɟɦɛɪɚɧɚ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ [5, 6]. Оɞ ɫɜɢɯ 
ɦɟɦɛɪɚɧɚ ɫ ɰɟɥɭɥɨɡɨɦ, CTA ɦɟɦɛɪɚɧɟ ɢɦɚʁɭ ɧɚʁɜɟʄɢ ɫɬɟɩɟɧ ɛɢɨɤɨɦɩɚɬɢɛɢɥɧɨɫɬɢ 
ɢ ɭɡɪɨɤɭʁɭ ɧɚʁɦɚʃɢ ɫɬɟɩɟɧ ɚɤɬɢɜɚɰɢʁɟ ɫɢɫɬɟɦɚ ɤɨɦɩɥɟɦɟɧɬɚ [5, 6]. 
 

Сɢɧɬɟɬɫɤɟ ɦɟɦɛɪɚɧɟ ɱɢɧɟ ɩɨɥɢɦɟɪɢ, ɤɚɨ ɲɬɨ ɫɭ: ɩɨɥɢɫɭɥɮɨɧ - PS (ɟɧɝɥ. 
polysulphone), ɩɨɥɢɟɬɟɪɫɭɥɮɨɧ - PES (ɟɧɝɥ. Polyethersulphone), 
ɩɨɥɢɦɟɬɢɥɦɟɬɚɚɤɪɢɥɚɬ - PMMA (ɟɧɝɥ. Polymethyl methacrylate), 
ɩɨɥɢɚɤɪɢɥɨɧɢɬɪɢɥ - PAN (ɟɧɝɥ. Polyacrylonitrile), ɩɨɥɢɤɚɪɛɨɧɚɬ (ɟɧɝɥ. 
Polycarbonate), ɩɨɥɢɚɦɢɞ - PAM (ɟɧɝɥ. Polyamide) ɢ ɩɨɥɢɟɬɢɥɟɧɤɨɜɢɧɢɥ ɚɥɤɨɯɨɥ - 
EVAL (ɟɧɝɥ. Polyethylene-co-vinil alcohol). У ɩɨɪɟɻɟʃɭ ɫ ɰɟɥɭɥɨɡɧɢɦ ɦɟɦɛɪɚɧɚɦɚ, 
ɫɢɧɬɟɬɫɤɟ ɦɟɦɛɪɚɧɟ ɢɦɚʁɭ ɜɟʄɟ ɩɨɪɟ, ɛɨʂɭ ɯɢɞɪɚɭɥɢɱɧɭ ɩɪɨɩɭɫɬʂɢɜɨɫɬ, ɜɟʄɢ 
ɤɚɩɚɰɢɬɟɬ ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɟ, ɜɟʄɭ ɫɩɨɫɨɛɧɨɫɬ ɭɤɥɚʃɚʃɚ ɫɭɩɫɬɚɧɰɢʁɚ (ɜɟʄɢ ɤɥɢɪɟɧɫ 
ɫɭɩɫɬɚɧɰɢʁɚ). Пɨɥɢɫɭɥɮɨɧɫɤɟ ɦɟɦɛɪɚɧɟ ɞɨɛɪɨ ɭɤɥɚʃɚʁɭ ɛɟɬɚ-2-ɦɢɤɪɨɝɥɨɛɭɥɢɧ ɢ 
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ɨɛɟɡɛɟɻɭʁɭ ɦɚʃɭ ɫɬɨɩɭ ɫɦɪɬɧɨɫɬɢ ɧɟɝɨ ɰɟɥɭɥɨɡɧɟ ɦɟɦɛɪɚɧɟ. PMMA ɦɟɦɛɪɚɧɟ 
ɢɦɚʁɭ ɜɟʄɢ ɫɬɟɩɟɧ ɭɤɥɚʃɚʃɚ ɭɪɟɦɢʁɫɤɢɯ ɬɨɤɫɢɧɚ ɫɪɟɞʃɟ ɦɨɥɟɤɭɥɫɤɟ ɦɚɫɟ ɢ ɧɢɠɢ 
ɫɬɟɩɟɧ ɢɧɞɭɤɰɢʁɟ ɫɬɜɚɪɚʃɚ ɩɪɨɢɧɮɥɚɦɚɬɨɪɧɢɯ ɰɢɬɨɤɢɧɚ ɧɟɝɨ ɩɨɥɢɫɭɥɮɨɧɫɤɟ 
ɦɟɦɛɪɚɧɟ [5, 6]. Бɢɨɚɤɬɢɜɧɟ ɦɟɦɛɪɚɧɟ ɢɦɚʁɭ ɞɨɛɪɭ ɛɢɨɤɨɦɩɚɬɢɛɢɥɧɨɫɬ ɢ 
ɨɛɟɡɛɟɻɭʁɭ ɚɧɬɢɨɤɫɢɞɚɰɢɨɧɭ ɡɚɲɬɢɬɭ. Мɟɦɛɪɚɧɟ ɨɛɥɨɠɟɧɟ ɜɢɬɚɦɢɧɨɦ Е ɫɦɚʃɭʁɭ 
ɪɟɡɢɫɬɟɧɰɢʁɭ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ, ɫɦɚʃɭʁɭ ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɭ (ɫɦɚʃɭʁɭ 
ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɩɪɨɡɚɩɚʂɟɧɫɤɢɯ ɰɢɬɨɤɢɧɚ ɢ ɯɟɩɰɢɞɢɧɚ), ɫɩɪɟɱɚɜɚʁɭ ɥɢɩɢɞɧɭ 
ɩɟɪɨɤɫɢɞɚɰɢʁɭ ɢ ɲɬɢɬɟ ɦɟɦɛɪɚɧɭ ɟɪɢɬɪɨɰɢɬɚ (ɩɨɜɟʄɚɜɚʁɭ ɠɢɜɨɬɧɢ ɜɟɤ ɟɪɢɬɪɨɰɢɬɚ) 
[5,6]. 
 

Уɩɨɬɪɟɛɚ ɦɚɲɢɧɚ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ ɫ ɚɞɟɤɜɚɬɧɨɦ ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɨɦ, 
ɛɢɤɚɪɛɨɧɚɬɧɚ ɯɟɦɨɞɢʁɚɥɢɡɚ, high-flux ɦɟɦɛɪɚɧɟ ɢ ɭɥɬɪɚɱɢɫɬɚ ɜɨɞɚ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ 
ɫɦɚʃɭʁɭ ɪɢɡɢɤ ɨɞ ɧɚɫɬɚɧɤɚ ɤɨɦɩɥɢɤɚɰɢʁɚ ɢ ɫɦɪɬɧɨɝ ɢɫɯɨɞɚ [5, 6]. 
 
 
2.2.3. Аɞɟɤваɬɧɨɫɬ ɯɟɦɨɞɢʁаɥɢɡɟ 
 

Зɚ ɞɟɬɚʂɧɭ ɚɧɚɥɢɡɭ ɨɩɬɢɦɚɥɧɟ ɩɪɨɰɟɞɭɪɟ ɤɨɪɢɫɬɟ ɫɟ Kt/V (spKt/V), ɬɚɛɟɥɚ 1 
[5,6] spKt/V ɭɪɟɚ ɢɧɞɟɤɫ ɢɡɪɚɱɭɧɚɜɚ ɫɟ ɩɪɟɦɚ ɩɪɚɜɢɥɧɨʁ ɮɨɪɦɭɥɢ: 

spKt/V ɢɧɞɟɤɫ = -ln(R-0.008 x t) + (4-3.5 x R) x 0.55 UF/V, ɝɞɟ ɫɭ: ln – 
ɩɪɢɪɨɞɧɢ ɥɨɝаɪɢɬаɦ, R - ɨɞɧɨɫ ɭɪɟɟ ɩɨɫɥɟ ɢ ɩɪɟ ɞɢʁɚɥɢɡɟ, t - ɬɪɚʁɚʃɟ ɞɢʁɚɥɢɡɟ ɭ 
ɫɚɬɢɦɚ, UF - ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɚ ɭ ɥɢɬɪɢɦɚ, V - ɩɪɨɰɟʃɟɧɚ ɡɚɩɪɟɦɢɧɚ ɞɢɫɬɪɢɛɭɰɢʁɟ 
ɭɪɟɟ. 
 
Табɟɥа 1. Дɨɡɚ ɞɢʁɚɥɢɡɟ 

Дɨɡɚ ɞɢʁɚɥɢɡɟ ɭɫɤɚɡɭʁɟ ɫɟ ɤɚɨ spKt/V ɢɧɞɟɤɫ (single-pool Kt/V ɢɧɞɟɤɫ). 

Дɨɡɭ ɞɢʁɚɥɢɡɟ ɬɪɟɛɚ ɦɟɪɢɬɢ ʁɟɞɧɨɦ ɦɟɫɟɱɧɨ. 

Мɢɧɢɦɚɥɧɚ ɩɪɟɩɨɪɭɱɟɧɚ ɞɨɡɚ ɬɪɟɛɚ ɞɚ ɢɡɧɨɫɢ: spKt/V ≥ 1.20. 

Цɢʂɧɚ ɩɪɟɩɨɪɭɱɟɧɚ ɞɨɡɚ ɬɪɟɛɚ ɞɚ ɢɡɧɨɫɢ: spKt/V ≥ 1.40. 

Пɪɟɩɨɪɭɱɟɧɨ ɦɢɧɢɦɚɥɧɨ ɬɪɚʁɚʃɟ ɯɟɦɨɞɢʁɚɥɢɡɟ ɢɡɧɨɫɢ: ≥ 4 h. 
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Пɪɟɦɚ ɩɪɟɩɨɪɭɤɚɦɚ JSDT (ɟɧɝɥ. Japanese Society for Dialysis Therapy), 
ɦɢɧɢɦɚɥɧɢ ɫɬɚɧɞɚɪɞ ɡɚ ɚɞɟɤɜɚɬɧɭ ɯɟɦɨɞɢʁɚɥɢɡɭ ɭɤʂɭɱɭʁɟ: ʁɚɱɢɧɭ ɤɪɜɧɨɝ ɩɪɨɬɨɤɚ 
- Qb = 200 ɢ ɞɢʁɚɥɢɡɧɟ ɬɟɱɧɨɫɬɢ - Qd = 500, ɞɢʁɚɥɢɡɚɬɨɪ ɫ ɦɟɦɛɪɚɧɨɦ ɤɨʁɚ ɢɦɚ 
ɜɢɫɨɤɟ ɩɟɪɮɨɪɦɚɧɫɟ, ɬɪɢ ɩɭɬɚ ɧɟɞɟʂɧɨ ɭ ɬɪɚʁɚʃɭ ɩɨʁɟɞɢɧɚɱɧɟ ɫɟɚɧɫɟ ɯɟɦɨɞɢʁɚɥɢɡɟ 
ɨɞ ɧɚʁɦɚʃɟ 4 h [4]. Зɚ ɩɪɨɰɟɧɭ ɞɨɡɟ ɞɢʁɚɥɢɡɟ ɤɨɪɢɫɬɢ ɫɟ spKtV ɢɧɞɟɤɫ. Мɟɪɢ ɫɟ 
ʁɟɞɧɨɦ ɦɟɫɟɱɧɨ, ɦɢɧɢɦɚɥɧɚ ɚɞɟɤɜɚɬɧɚ ɞɨɡɚ ɞɢʁɚɥɢɡɟ ɢɫɤɚɡɚɧɚ ɩɪɟɤɨ spKtV ɢɡɧɨɫɢ 
1.20, ɚ ɰɢʂɧɢ spKtV ɢɧɞɟɤɫ ɬɪɟɛɚ ɞɚ ɢɡɧɨɫɢ ≥ 1.40, ɡɚ ɩɨʁɟɞɢɧɚɱɧɭ ɫɟɫɢʁɭ 
ɯɟɦɨɞɢʁɚɥɢɡɟ ɭ ɬɪɚʁɚʃɭ ɨɞ ɧɚʁɦɚʃɟ 4 h [4]. Зɚ ɩɪɨɰɟɧɭ ɚɞɟɤɜɚɬɧɨɫɬɢ high-flux ɢ 
ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ ɦɨɠɟ ɫɟ ɤɨɪɢɫɬɢɬɢ ɢ ɦɟɪɟʃɟ ɤɨɧɰɟɧɬɪɚɰɢʁɟ βၷ-
ɦɢɤɪɨɝɥɨɛɭɥɢɧɚ ɭ ɫɟɪɭɦɭ ɩɪɟ ɫɟɫɢʁɟ ɯɟɦɨɞɢʁɚɥɢɡɟ.  

 
Цɢʂɧɚ ɩɪɟɞɢʁɚɥɢɡɧɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ βၷ-ɦɢɤɪɨɝɥɨɛɭɥɢɧɚ ɭ ɫɟɪɭɦɭ ɬɪɟɛɚ ɞɚ 

ɢɡɧɨɫɢ 25 mg/l [4]. Зɚ ɩɪɨɰɟɧɭ ɟɮɢɤɚɫɧɨɫɬɢ ɞɢʁɚɥɢɡɟ ɬɪɟɛɚ ɨɞɪɟɻɢɜɚɬɢ spKt/V 
ɢɧɞɟɤɫ (ɩɨɤɚɡɚɬɟʂ ɭɤɥɚʃɚʃɚ ɭɪɟɦɢʁɫɤɢɯ ɬɨɤɫɢɧɚ ɦɚɥɟ ɦɨɥɟɤɭɥɫɤɟ ɦɚɫɟ) ɢ 
ɩɪɟɞɢʁɚɥɢɡɧɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ βၷ - ɦɢɤɪɨɝɥɨɛɭɥɢɧɚ ɭ ɫɟɪɭɦɭ (ɩɨɤɚɡɚɬɟʂ ɭɤɥɚʃɚʃɚ 
ɭɪɟɦɢʁɫɤɢɯ ɬɨɤɫɢɧɚ ɫɪɟɞʃɟ ɦɨɥɟɤɭɥɫɤɟ ɦɚɫɟ) [4]. Кɨɧɰɟɧɬɪɚɰɢʁɭ βၷ-
ɦɢɤɪɨɝɥɨɛɭɥɢɧɚ ɬɪɟɛɚ ɦɟɪɢɬɢ ɧɚ ɫɜɚɤɚ ɬɪɢ ɦɟɫɟɰɚ, ɤɚɨ ɢ ɤɨɧɰɟɧɬɪɢɫɚɧɨɫɬ 
ɚɥɛɭɦɢɧɚ ɭ ɫɟɪɭɦɭ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɟ ɥɟɱɟ ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɨɦ ɫ high-flux 
ɦɟɦɛɪɚɧɚɦɚ ɡɛɨɝ ɦɨɝɭʄɧɨɫɬɢ ɝɭɛɢɬɤɚ ɜɟɥɢɤɟ ɤɨɥɢɱɢɧɟ ɚɥɛɭɦɢɧɚ ɭ ɬɨɤɭ ɫɚɦɟ 
ɫɟɚɧɫɟ ɯɟɦɨɞɢʁɚɥɢɡɟ [4]. У ɲɢɪɟɦ ɤɨɧɬɟɤɫɬɭ, ɤɜɚɥɢɬɟɬ ɯɟɦɨɞɢʁɚɥɢɡɟ ɩɪɨɰɟʃɭʁɟ ɫɟ 
ɧɚ ɨɫɧɨɜɭ ɤɪɚɬɤɨɪɨɱɧɢɯ, ɫɪɟɞʃɨɪɨɱɧɢɯ ɢ ɞɭɝɨɪɨɱɧɢɯ ɤɪɢɬɟɪɢʁɭɦɚ. Кɪɚɬɤɨɪɨɱɧɢ 
ɤɪɢɬɟɪɢʁɭɦɢ ʁɟɫɭ: ɯɟɦɨɞɢɧɚɦɫɤɚ ɫɬɚɛɢɥɧɨɫɬ ɛɨɥɟɫɧɢɤɚ ɭ ɬɨɤɭ ɫɟɚɧɫɟ ɯɟɦɨɞɢʁɚɥɢɡɟ 
ɢ ɦɟɪɟʃɟ spKt/V ɢɧɞɟɤɫɚ. Пɪɟɞɢʁɚɥɢɡɧɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ βၷ - ɦɢɤɪɨɝɥɨɛɭɥɢɧɚ ɭ 
ɫɟɪɭɦɭ, ɧɭɬɪɢɬɢɜɧɢ ɫɬɚɬɭɫ ɢ ɤɜɚɥɢɬɟɬ ɠɢɜɨɬɚ (QOL) ɤɨɪɢɫɬɟ ɫɟ ɤɚɨ ɫɪɟɞʃɨɪɨɱɧɢ 
ɢ ɞɭɝɨɪɨɱɧɢ ɤɪɢɬɟɪɢʁɭɦɢ. Сɬɚɬɭɫ ɧɭɬɪɢɰɢʁɟ ɩɪɨɰɟʃɭʁɟ ɫɟ ɧɚ ɫɜɚɤɢɯ ɲɟɫɬ ɦɟɫɟɰɢ ɢ 
ɭɤʂɭɱɭʁɟ ɦɟɪɟʃɟ: ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɚɥɛɭɦɢɧɚ, ɩɪɟɚɥɛɭɦɢɧɚ ɢ ɬɪɚɧɫɮɟɪɢɧɚ ɭ ɫɟɪɭɦɭ, 
ɤɚɨ ɢ ɦɟɪɟʃɟ C - ɪɟɚɤɬɢɜɧɨɝ ɩɪɨɬɟɢɧɚ [4]. 
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2.2.4. Уɥɬɪаɱɢɫɬ ɪаɫɬвɨɪ ɡа ɯɟɦɨɞɢʁаɥɢɡɭ 
 
 Дɢʁɚɥɢɡɧɚ ɬɟɱɧɨɫɬ ɩɪɟɞɫɬɚɜʂɚ ɤɨɦɛɢɧɚɰɢʁɭ ɜɨɞɟ ɡɚ ɞɢʁɚɥɢɡɭ ɢ 
ɤɨɧɰɟɧɬɪɨɜɚɧɨɝ ɟɥɟɤɬɪɨɥɢɬɫɤɨɝ ɪɚɫɬɜɨɪɚ ɢ ɧɚɡɢɜɚ ɫɟ ɞɢʁɚɥɢɡɚɬ, ɬʁ. ɬɟɱɧɨɫɬ ɡɚ 
ɞɢʁɚɥɢɡɭ. Тɟɱɧɨɫɬ ɤɨʁɚ ɢɡɥɚɡɢ ɢɡ ɞɢʁɚɥɢɡɚɬɨɪɚ ɩɪɟɞɫɬɚɜʂɚ ɤɨɦɛɢɧɚɰɢʁɭ ɬɟɱɧɨɫɬɢ 
ɡɚ ɞɢʁɚɥɢɡɭ ɢ ɬɨɤɫɢɱɧɢɯ ɦɨɥɟɤɭɥɚ ɨɞɫɬɪɚʃɟɧɢɯ ɢɡ ɤɪɜɢ ɛɨɥɟɫɧɢɤɚ [7]. Вɨɞɚ ɤɨʁɚ ɫɟ 
ɦɟɲɚ ɫ ɤɨɧɰɟɧɬɪɨɜɚɧɢɦ ɟɥɟɤɬɪɨɥɢɬɫɤɢɦ ɪɚɫɬɜɨɪɨɦ, ɭɡ ɩɪɟɬɯɨɞɧɢ ɬɪɟɬɦɚɧ ɭ 
ɫɢɫɬɟɦɭ ɡɚ ɩɪɢɩɪɟɦɭ ɜɨɞɟ, ɧɚɡɢɜɚ ɫɟ ɜɨɞɚ ɡɚ ɞɢʁɚɥɢɡɭ [7]. Тɨɤɨɦ ɫɬɚɧɞɚɪɞɧɟ 
ɯɟɦɨɞɢʁɚɥɢɡɟ (3 x ɧɟɞɟʂɧɨ ɩɨ 4 h) ɨɪɝɚɧɢɡɚɦ ɛɨɥɟɫɧɢɤɚ ɢɡɥɨɠɟɧ ʁɟ ɞɟɥɨɜɚʃɭ 
ɩɪɢɛɥɢɠɧɨ 360 ɥɢɬɚɪɚ ɪɚɫɬɜɨɪɚ ɡɚ ɞɢʁɚɥɢɡɭ. Зɛɨɝ ɬɨɝɚ ʁɟ ɧɟɨɩɯɨɞɚɧ ɜɢɫɨɤ 
ɦɢɤɪɨɛɢɨɥɨɲɤɢ ɤɜɚɥɢɬɟɬ ɪɚɫɬɜɨɪɚ ɡɚ ɞɢʁɚɥɢɡɭ (ɭɥɬɪɚɱɢɫɬ ɪɚɫɬɜɨɪ ɡɚ ɞɢʁɚɥɢɡɭ), ɚ 
ɤɥɢɧɢɱɤɚ ɢɫɩɢɬɢɜɚʃɚ ɩɨɤɚɡɭʁɭ ʃɟɝɨɜ ɩɨɜɨʂɚɧ ɭɬɢɰɚʁ ɧɚ ɢɫɯɨɞ ɥɟɱɟʃɚ ɛɨɥɟɫɧɢɤɚ 
[7]. Пɪɟɦɚ ɩɪɟɩɨɪɭɤɚɦɚ EBPG / ERBP (European Best Practice Guidelines / European 
Renal Best Practice), ɭɥɬɪɚɱɢɫɬ ɪɚɫɬɜɨɪ ɡɚ high-flux ɯɟɦɨɞɢʁɚɥɢɡɭ ɢ 
ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɭ ɞɟɮɢɧɢɲɟ ɫɟ ɤɚɨ ɪɚɫɬɜɨɪ (ɬɟɱɧɨɫɬ) ɭ ɤɨɦɟ ʁɟ ɛɪɨʁ ɤɨɥɨɧɢʁɚ 
ɛɚɤɬɟɪɢʁɚ < 0.1 CFU/ml, ɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɟɧɞɨɬɨɤɫɢɧɚ - Е < 0.03 EU/ml [6].  
 

Рɚɫɬɜɨɪ ɡɚ ɫɭɩɫɬɢɬɭɰɢʁɭ (ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɚ) ʁɟ ɫɬɟɪɢɥɚɧ ɭɤɨɥɢɤɨ ʁɟ ɛɪɨʁ 
ɤɨɥɨɧɢʁɚ < 10-6 CFU/ml (< 1 CFU ɭ 1000 l), ɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɟɧɞɨɬɨɤɫɢɧɚ ɦɚʃɚ ɨɞ 
0.03 EU/ml [6]. Зɚ ɯɟɦɨɞɢʁɚɥɢɡɭ ɫɚ low-flux ɦɟɦɛɪɚɧɨɦ, ɩɪɟɦɚ ɫɚɞɚɲʃɢɦ 
ɩɪɟɩɨɪɭɤɚɦɚ, ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɟɧɞɨɬɨɤɫɢɧɚ ɬɪɟɛɚ ɞɚ ʁɟ ≤ 0.50 EU/ml (≤ 0.25 EU/ml) ɢ 
ɛɪɨʁ ɤɨɥɨɧɢʁɚ ≤100 CFU/ml (≤ 50 CFU/ml) [7]. 

 
Бɚɤɬɟɪɢʁɫɤɢ ɩɪɨɞɭɤɬɢ ɩɪɨɰɟɫɢɦɚ ɩɨɜɪɚɬɧɟ ɞɢɮɭɡɢʁɟ ɢ ɮɢɥɬɪɚɰɢʁɟ 

(backdiffusion / backfiltration) ɢɡ ɪɚɫɬɜɨɪɚ ɡɚ ɞɢʁɚɥɢɡɭ, ɩɪɟɤɨ ɞɢʁɚɥɢɡɧɟ ɦɟɦɛɪɚɧɟ 
(ɜɟɥɢɱɢɧɚ ɩɨɪɚ ɧɚ ɦɟɦɛɪɚɧɢ ɡɚ ɞɢʁɚɥɢɡɭ, ɫɩɨɫɨɛɧɨɫɬ ɦɟɦɛɪɚɧɟ ɞɚ ɚɩɫɨɪɛɭʁɟ 
ɟɧɞɨɬɨɤɫɢɧɟ, ɞɟɛʂɢɧɚ ɦɟɦɛɪɚɧɟ), ɞɨɫɩɟɜɚʁɭ ɭ ɤɪɜ ɛɨɥɟɫɧɢɤɚ ɢ ɢɫɩɨʂɚɜɚʁɭ 
ɛɢɨɥɨɲɤɭ ɚɤɬɢɜɧɨɫɬ (ɚɤɬɢɜɚɰɢʁɚ ɦɨɧɨɧɭɤɥɟɚɪɧɢɯ ʄɟɥɢʁɚ, ɩɨʁɚɱɚɧɨ ɫɬɜɚɪɚʃɟ ɢ 
ɨɫɥɨɛɚɻɚʃɟ ɩɪɨɡɚɩɚʂɟɧɫɤɢɯ ɰɢɬɨɤɢɧɚ: TNFα, IL-1, IL-6), ɚ ɫɜɟ ɬɨ ɞɨɜɨɞɢ ɞɨ ɪɚɡɜɨʁɚ 
ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɟ ɢ ɭɛɪɡɚɧɟ ɚɬɟɪɨɫɤɥɟɪɨɡɟ (ɚɬɟɪɨɫɤɥɟɪɨɬɫɤɟ ɛɨɥɟɫɬɢ ɫɪɰɚ ɢ 
ɤɪɜɧɢɯ ɫɭɞɨɜɚ) [7], Уɥɬɪɚɱɢɫɬ ɪɚɫɬɜɨɪ ɡɚ ɞɢʁɚɥɢɡɭ ɲɬɢɬɢ ɨɞ ɪɚɡɜɨʁɚ 
ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɟ, ɫɦɚʃɭʁɟ ɨɩɚɞɚʃɟ ɪɟɡɢɞɭɚɥɧɟ ɪɟɧɚɥɧɟ ɮɭɧɤɰɢʁɟ ɛɭɛɪɟɝɚ, 
ɨɦɨɝɭʄɚɜɚ ɛɨʂɢ ɧɭɬɪɢɬɢɜɧɢ ɫɬɚɬɭɫ ɛɨɥɟɫɧɢɤɚ, ɩɨɜɟʄɚɜɚ ɨɫɟɬʂɢɜɨɫɬ ɟɪɢɬɪɨɰɢɬɧɟ 
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ɥɨɡɟ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ, ɫɦɚʃɭʁɟ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɢ ɦɨɪɛɢɞɢɬɟɬ ɢ 
ɦɨɪɬɚɥɢɬɟɬ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɟ ɥɟɱɟ ɞɢʁɚɥɢɡɨɦ [7]. 
 
 
2.3. Хɟɦɨɞɢʁаɮɢɥɬɪаɰɢʁа 

 
Хɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɚ ʁɟ ɦɟɬɨɞɚ ɥɟɱɟʃɚ ɡɚ ɡɚɦɟɧɭ ɮɭɧɤɰɢʁɟ ɛɭɛɪɟɝɚ, ɚ ɭ 

ɡɧɚɬɧɨʁ ɦɟɪɢ ɩɨɩɪɚɜʂɚ ɢɫɯɨɞ ɥɟɱɟʃɚ ɛɨɥɟɫɧɢɤɚ ɭ ɡɚɜɪɲɧɨɦ ɫɬɚɞɢʁɭɦɭ ɯɪɨɧɢɱɧɟ 
ɛɨɥɟɫɬɢ ɛɭɛɪɟɝɚ. Пɪɟɜɚɥɟɧɰɢʁɚ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɟ ɥɟɱɟ on-line 
ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɨɦ ɭ ɫɬɚɥɧɨɦ ʁɟ ɩɨɪɚɫɬɭ (20%), Хɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɚ 
ɩɪɟɞɫɬɚɜʂɚ ɦɨɞɚɥɢɬɟɬ ɜɚɧɬɟɥɟɫɧɟ ɬɟɪɚɩɢʁɟ ɡɚ ɡɚɦɟɧɭ ɮɭɧɤɰɢʁɟ ɛɭɛɪɟɝɚ, ɤɨʁɚ 
ɤɨɦɛɢɧɭʁɟ ɞɢɮɭɡɢʁɭ ɢ ɤɨɧɜɟɤɰɢʁɭ. Кɨɦɛɢɧɨɜɚʃɟɦ ɞɢɮɭɡɢʁɟ ɢ ɤɨɧɜɟɤɰɢʁɟ, ɭ ɬɨɤɭ 
ɬɪɟɬɦɚɧɚ ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ, ɤɪɨɡ ɫɟɦɢɩɟɪɦɟɚɛɢɥɧɭ high-flux ɞɢʁɚɥɢɡɧɭ 
ɦɟɦɛɪɚɧɭ ɭɤɥɚʃɚʁɭ ɫɟ ɫɭɩɫɬɚɧɰɢʁɟ ɦɚɥɟ ɢ ɫɪɟɞʃɟ ɦɨɥɟɤɭɥɫɤɟ ɦɚɫɟ (ɛɨʂɟ ɫɟ 
ɭɤɥɚʃɚʁɭ ɫɭɩɫɬɚɧɰɢʁɟ ɫɪɟɞʃɟ ɦɨɥɟɤɭɥɫɤɟ ɦɚɫɟ) [8-10]. 
 

Пɪɢɦɟʃɭʁɭ ɫɟ ɜɢɫɨɤɨɩɪɨɬɨɱɧɟ ɫɟɦɢɩɟɪɦɟɚɛɢɥɧɟ ɞɢʁɚɥɢɡɧɟ ɦɟɦɛɪɚɧɟ, ɱɢʁɢ 
ʁɟ ɤɨɟɮɢɰɢʁɟɧɬ ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɟ ɜɟʄɢ ɨɞ 20 ml/h/mmHg/m² (ɤɨɟɮɢɰɢʁɟɧɬ 
ɩɪɨɫɟʁɚɜɚʃɚ, sieving coefficient, ɡɚ β2-ɦɢɤɪɨɝɥɨɛɭɥɢɧ ɜɟʄɢ ʁɟ ɨɞ 0.60) [8-10]. 
 
 

2.3.1. Оɫɧɨвɧɢ ɩɪɢɧɰɢɩɢ 
 

Дɜɚ ɨɫɧɨɜɧɚ ɩɪɢɧɰɢɩɚ ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ ʁɟɫɭ ɞɢɮɭɡɢʁɚ ɢ ɤɨɧɜɟɤɰɢʁɚ. 
Уɪɟɦɢʁɫɤɢ ɨɬɪɨɜɢ ɦɚɥɟ ɢ ɫɪɟɞʃɟ ɦɨɥɟɤɭɥɫɤɟ ɦɚɫɟ ɭɤɥɚʃɚʁɭ ɫɟ ɨɜɢɦ ɩɪɨɰɟɫɢɦɚ. [8-
16]. У ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɦɟɫɬɚ ɢɧɮɭɡɢʁɟ ɪɚɫɬɜɨɪɚ ɡɚ ɫɭɩɫɬɢɬɭɰɢʁɭ, ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɚ 
ɦɨɠɟ ɛɢɬɢ ɩɪɟɞɢɥɭɰɢɨɧɚ (ɚɪɬɟɪɢʁɫɤɚ ɥɢɧɢʁɚ) ɢ ɩɨɫɬɞɢɥɭɰɢɨɧɚ (ɜɟɧɫɤɚ ɥɢɧɢʁɚ). 
Кɨɞ ɩɨɫɬɞɢɥɭɰɢɨɧɟ ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ ɪɚɫɬɜɨɪ ɡɚ ɫɭɩɫɬɢɬɭɰɢʁɟ ɭɤʂɭɱɭʁɟ ɫɟ 
ɩɨɫɥɟ ɮɢɥɬɟɪɚ. Пɨɫɬɞɢɥɭɰɢɨɧɚ ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɚ ɟɮɢɤɚɫɧɢʁɚ ʁɟ ɨɞ 
ɩɪɟɞɢɥɭɰɢɨɧɟ ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ, ɚ ɝɥɚɜɧɢ ʃɟɧɢ ɩɨɬɟɧɰɢʁɚɥɧɢ ɧɟɞɨɫɬɚɰɢ ɫɭ: 
ɯɟɦɨɤɨɧɰɟɧɬɪɚɰɢʁɚ ɢ ɬɚɥɨɠɟʃɟ ɩɪɨɬɟɢɧɚ ɩɥɚɡɦɟ ɧɚ ɩɨɜɪɲɢɧɭ ɞɢʁɚɥɢɡɧɟ ɦɟɦɛɪɚɧɟ 
(ɡɚɱɟɩʂɟʃɟ ɩɨɪɚ ɦɟɦɛɪɚɧɟ, ɨɤɥɭɞɢɪɚʃɟ ɤɚɩɢɥɚɪɧɢɯ ɜɥɚɤɚɧɚ ɞɢʁɚɥɢɡɚɬɨɪɚ) [8-16], 
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Тɨ ɦɨɠɟ ɞɚ ɞɨɜɟɞɟ ɞɨ ɩɨɜɟʄɚʃɚ ɬɪɚɧɫɦɟɦɛɪɚɧɫɤɨɝ ɩɪɢɬɢɫɤɚ (TMP), ɫɦɚʃɟɧɨɝ 
ɤɥɢɪɟɧɫɚ ɫɭɩɫɬɚɧɰɢʁɟ ɢ ɩɨɫɥɟɞɢɱɧɟ ɤɨɚɝɭɥɚɰɢʁɟ ɭ ɜɚɧɬɟɥɟɫɧɨʁ ɰɢɪɤɭɥɚɰɢʁɢ. Јɚɱɢɧɚ 
ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɟ (ɤɨɧɜɟɤɰɢʁɟ) ɡɚɜɢɫɢ ɨɞ ɮɪɚɤɰɢʁɟ ɮɢɥɬɪɚɰɢʁɟ - FF (ɟɧɝɥ. Fraction 
Filtration). Фɪɚɤɰɢʁɚ ɮɢɥɬɪɚɰɢʁɟ ɞɟɮɢɧɢɲɟ ɫɟ ɤɚɨ ɨɞɧɨɫ ʁɚɱɢɧɟ ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɟ ɢ 
ʁɚɱɢɧɟ ɩɪɨɬɨɤɚ ɩɥɚɡɦɟ, ɨɞɧɨɫɧɨ ɨɞɧɨɫ ʁɚɱɢɧɟ ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɟ (Quf) ɢ ʁɚɱɢɧɟ 
ɩɪɨɬɨɤɚ ɤɪɜɢ (Qb). Зɚɜɢɫɢ ɨɞ ɯɟɦɚɬɨɤɪɢɬɚ ɢ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɩɪɨɬɟɢɧɚ ɭ ɫɟɪɭɦɭ 
ɛɨɥɟɫɧɢɤɚ, ɢ ɬɪɟɛɚ ɞɚ ɢɡɧɨɫɢ 20% -  25%. Вɪɟɞɧɨɫɬɢ ɤɨʁɟ ɫɭ ɜɟʄɟ ɨɞ 30% ɭɤɚɡɭʁɭ ɧɚ 
ɪɢɡɢɤ ɨɞ ɩɨɜɟʄɚɧɨɝ ɝɭɛɢɬɤɚ ɚɥɛɭɦɢɧɚ ɢ ɤɨɚɝɭɥɚɰɢʁɟ ɮɢɥɬɟɪɚ [8-16], 
Хɟɦɨɤɨɧɰɟɧɬɪɚɰɢʁɚ ɩɨɜɟɡɚɧɚ ɫ ɩɨɫɬɞɢɥɭɰɢɨɧɨɦ ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɨɦ ɦɨɠɟ ɫɟ 
ɫɩɪɟɱɢɬɢ ɢɧɮɭɡɢʁɨɦ ɪɚɫɬɜɨɪɚ ɡɚ ɫɭɩɫɬɢɬɭɰɢʁɭ ɩɪɟ ɮɢɥɬɟɪɚ (ɩɪɟɞɢɥɭɰɢɨɧɚ 
ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɚ). Кɨɞ ɩɪɟɞɢɥɭɰɢɨɧɟ ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ, ɡɛɨɝ ɜɢɫɨɤɟ ɫɬɨɩɟ 
ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɟ, ɫɦɚʃɟɧɚ ʁɟ ɟɮɢɤɚɫɧɨɫɬ ɞɢɮɭɡɢʁɟ ɢ ɤɨɧɜɟɤɰɢʁɟ (ɫɦɚʃɟɧ ʁɟ 
ɤɥɢɪɟɧɫ ɫɭɩɫɬɚɧɰɢʁɚ / ɭɪɟɦɢʁɫɤɢɯ ɬɨɤɫɢɧɚ) [8-16], 
 

У ɤɥɢɧɢɱɤɨʁ ɩɪɚɤɫɢ, ɲɢɪɨɦ ɫɜɟɬɚ, ɫɚɜɟɬɭʁɟ ɫɟ ɩɨɫɬɞɢɥɭɰɢɨɧɚ on-line 
ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɚ. Оɧɚ ɟɮɢɤɚɫɧɨ ɭɤɥɚʃɚ ɭɪɟɦɢʁɫɤɟ ɬɨɤɫɢɧɟ ɫɪɟɞʃɟ ɦɨɥɟɤɭɥɫɤɟ 
ɦɚɫɟ. Еɮɢɤɚɫɧɨɫɬ ɡɚɜɢɫɢ ɨɞ ʁɚɱɢɧɟ ɩɪɨɬɨɤɚ ɤɪɜɢ - Qb (Qb > 350 ml/min), ɩɨɭɡɞɚɧɨɝ 
ɜɚɫɤɭɥɚɪɧɨɝ ɩɪɢɫɬɭɩɚ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ (ɚɪɬɟɪɢɨ-ɜɟɧɫɤɚ ɮɢɫɬɭɥɚ ɫ ɩɪɨɬɨɤɨɦ ɤɪɜɢ - 
Qavf ≥ 600 ml/min) ɢ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɢʁɚɥɢɡɚɬɨɪɚ, ɬɚɛɟɥɚ 2 [8-16], 
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Табɟɥа 2. Пɪɟɩɨɪɭɱɟɧɟ ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɢʁɚɥɢɡɚɬɨɪɚ ɡɚ on-line 
ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɭ 
 
 
 
 
 
 

Qb - ʁɚɱɢɧɚ ɩɪɨɬɨɤɚ ɤɪɜɢ, Qd - ʁɚɱɢɧɚ ɩɪɨɬɨɤɚ ɞɢʁɚɥɢɡɚɬɚ 

 
 
 
 
 
 
 
 
 

У ɮɚɤɬɨɪɟ ɤɨʁɢ ɭɬɢɱɭ ɧɚ ɤɨɧɜɟɤɰɢʁɭ (ɤɨɧɜɟɤɬɢɜɧɢ ɬɪɚɧɫɩɨɪɬ) ɫɩɚɞɚʁɭ: 
ɱɢɧɢɨɰɢ ɤɨʁɢ ɫɭ ɭ ɞɢɪɤɬɧɨʁ ɜɟɡɢ ɫɚ ɤɥɢɧɢɱɤɢɦ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚɦɚ ɢ ɩɪɟɩɨɪɭɱɟɧɢɦ 
ɩɚɪɚɦɟɬɪɢɦɚ, ɤɚɨ ɢ ɬɟɯɧɢɱɤɢ ɱɢɧɢɨɰɢ ɫɚɦɟ ɦɚɲɢɧɟ. Пɚɰɢʁɟɧɬ ɤɨʁɢɦɚ ʁɟ ɧɟɨɩɯɨɞɧɨ 
ɥɟɱɟʃɟ ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɨɦ , ɧɟɨɩɯɨɞɧɨ ʁɟ ɞɚ ɢɦɚʁɭ ʁɚɱɢɧɭ ɤɪɜɧɨɝ ɩɪɨɬɨɤɚ ɜɟʄɭ 
ɨɞ 350-400 , ɨɞɧɨɫɧɨ ɩɪɨɬɨɤ ɤɪɜɢ ɤɪɨɡ АВФ ɤɨʁɢ ʁɟ ɜɟʄɢ ɨɞ 500-600 ml ɭ ɬɨɤɭ ʁɟɞɧɨɝ 
ɦɢɧɭɬɚ [8-16]. 
 
 

2.3.2. Оɩɬɢɦɢɡаɰɢʁа ɤɨɧвɟɤɬɢвɧɨɝ вɨɥɭɦɟɧа 
 

Еɮɟɤɬɢɜɧɢ ɤɨɧɜɟɤɬɢɜɧɢ ɜɨɥɭɦɟɧ (Vconv) ʁɟɫɬɟ ɭɤɭɩɧɢ ɜɨɥɭɦɟɧ ɤɨʁɢ ɫɟ 
ɮɢɥɬɪɢɪɚ ɭ ɬɨɤɭ ɬɪɟɬɦɚɧɚ, ɭɤʂɭɱɭʁɭʄɢ ɢ ɧɟɬɨ ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɭ (ɫɬɜɚɪɧɢ ɝɭɛɢɬɚɤ 
ɬɟɱɧɨɫɬɢ ɢɡ ɨɪɝɚɧɢɡɦɚ ɛɨɥɟɫɧɢɤɚ ɭ ɬɨɤɭ ɬɪɟɬɦɚɧɚ ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ). Оɧ 
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ɩɪɟɞɫɬɚɜʂɚ ɩɪɨɢɡɜɨɞ ʁɚɱɢɧɟ ɤɨɧɜɟɤɬɢɜɧɨɝ ɩɪɨɬɨɤɚ (Qconv) ɢ ɞɭɠɢɧɟ ɬɪɚʁɚʃɚ 
ɫɟɫɢʁɟ on-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ (Т): Vconv = Qconv x T. Јɚɱɢɧɚ ɤɨɧɜɟɤɬɢɜɧɨɝ 
ɩɪɨɬɨɤɚ (Qconv) ɩɪɟɞɫɬɚɜʂɚ ʁɚɱɢɧɭ ɭɤɭɩɧɟ ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɟ (Quf), ɨɞɧɨɫɧɨ ɡɛɢɪ 
ʁɚɱɢɧɟ ɩɪɨɬɨɤɚ ɪɚɫɬɜɨɪɚ ɡɚ ɫɭɩɫɬɢɬɭɰɢʁɭ (Qs) ɢ ɧɟɬɨ ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɟ (Qnuf): 
Qconv = Quf = Qs + Qnuf [8-16]. 

Нɚʁɡɧɚɱɚʁɧɢʁɢ ɮɚɤɬɨɪɢ ɤɨʁɢ ɭɬɢɱɭ ɧɚ ɨɫɬɜɚɪɢɜɚʃɟ ɜɢɫɨɤɨɝ ɤɨɧɜɟɤɬɢɜɧɨɝ 
ɜɨɥɭɦɟɧɚ ʁɟɫɭ: ɬɢɩ ɜɚɫɤɭɥɚɪɧɨɝ ɩɪɢɫɬɭɩɚ, ɢɝɥɟ ɡɚ ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɭ, ɮɪɚɤɰɢʁɚ 
ɮɢɥɬɪɚɰɢʁɟ, ɪɟɰɢɪɤɭɥɚɰɢʁɚ, ɬɢɩ ɞɢʁɚɥɢɡɚɬɨɪɚ ɢ ɜɪɫɬɚ ɚɧɬɢɤɨɚɝɭɥɚɰɢʁɟ. Цɢʂɧɢ 
ɤɨɧɜɟɤɬɢɜɧɢ ɜɨɥɭɦɟɧ ɬɪɟɛɚ ɞɚ ɢɡɧɨɫɢ - Vconv ≥ 24 ɥɢɬɚɪɚ ɩɨ ɫɟɫɢʁɢ (ɨɫɬɜɚɪɭʁɟ ɫɟ 
ɫɚɦɨ ɤɨɞ 22% ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɟ ɥɟɱɟ ɩɨɫɬɞɢɥɭɰɢɨɧɨɦ on-line 
ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɨɦ) [8-16], Вɢɫɨɤɚ ʁɚɱɢɧɚ ɩɪɨɬɨɤɚ ɤɪɜɢ (Qb) ɤɪɭɰɢʁɚɥɧɚ ʁɟ ɡɚ 
ɨɫɬɜɚɪɢɜɚʃɟ ɜɢɫɨɤɨɝ ɤɨɧɜɟɤɬɢɜɧɨɝ ɜɨɥɭɦɟɧɚ (Vconv). Јɚɱɢɧɚ ɩɪɨɬɨɤɚ ɤɪɜɢ (Qb) 
ɡɚɜɢɫɢ ɨɞ ɩɪɨɬɨɤɚ ɤɪɜɢ ɤɪɨɡ ɜɚɫɤɭɥɚɪɧɢ ɩɪɢɫɬɭɩ ɢ ɞɢʁɚɦɟɬɪɚ ɚɪɬɟɪɢʁɫɤɟ ɢ ɜɟɧɫɤɟ 
ɢɝɥɟ ɤɨʁɟ ɫɟ ɤɨɪɢɫɬɟ ɡɚ ɩɭɧɤɰɢʁɭ ɜɚɫɤɭɥɚɪɧɨɝ ɩɪɢɫɬɭɩɚ. Бɨɥɟɫɧɢɰɢ ɫ ɰɟɧɬɪɚɥɧɢɦ 
ɜɟɧɫɤɢɦ ɤɚɬɟɬɟɪɨɦ ɧɢɫɭ ɩɨɝɨɞɧɢ ɡɚ ɩɨɫɬɞɢɥɭɰɢɨɧɭ on-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɭ 
ɡɛɨɝ ɨɝɪɚɧɢɱɟɧɟ ʁɚɱɢɧɟ ɩɪɨɬɨɤɚ ɤɪɜɢ (ɧɢʁɟ ɦɨɝɭʄɟ ɨɫɬɜɚɪɢɬɢ ɩɪɨɬɨɤ ɤɪɜɢ - Qb > 
250 ml/min). Кɨɞ ɛɨɥɟɫɧɢɤɚ ɫ ɞɨɛɪɢɦ ɜɚɫɤɭɥɚɪɧɢɦ ɩɪɢɫɬɭɩɨɦ ɢ ɩɪɨɬɨɤɨɦ Qavf ≥ 
600 ml/min ɤɨɪɢɫɬɟ ɫɟ ɢɝɥɟ ɜɟɥɢɱɢɧɟ 15G (ɞɢʁɚɦɟɬɚɪ 1.8 mm). Тɟ ɢɝɥɟ ɨɛɟɡɛɟɻɭʁɭ 
ɩɪɨɬɨɤ ɤɪɜɢ - Qb = 350-450 ml/min [7-16]. Фɪɚɤɰɢʁɚ ɮɢɥɬɪɚɰɢʁɟ (FF) ɩɪɟɞɫɬɚɜʂɚ 
ɨɞɧɨɫ ʁɚɱɢɧɟ ɤɨɧɜɟɤɬɢɜɧɨɝ ɩɪɨɬɨɤɚ (Qconv) ɢ ɩɪɨɬɨɤɚ ɤɪɜɢ (Qb): FF (%) = 
(Qconv/Qb) x 100, ɨɞɧɨɫɧɨ FF(%) = [(Qs + Qnuf)/Qb] x 100, ɝɞɟ ɫɭ: Qconv - ʁɚɱɢɧɚ 
ɭɤɭɩɧɟ ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɟ, ɨɞɧɨɫɧɨ ɤɨɧɜɟɤɬɢɜɧɨɝ ɩɪɨɬɨɤɚ, ɚ Qb - ʁɚɱɢɧɚ ɩɪɨɬɨɤɚ 
ɤɪɜɢ. Пɪɟɩɨɪɭɱɟɧɚ ɰɢʂɧɚ ɮɪɚɤɰɢʁɚ ɮɢɥɬɪɚɰɢʁɟ ɬɪɟɛɚ ɞɚ ɢɡɧɨɫɢ - FF = 20%-25% 
[7-16]. Online ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɚ ɨɛɚɜʂɚ ɫɟ ɫ ɜɢɫɨɤɨɩɪɨɬɨɱɧɢɦ ɦɟɦɛɪɚɧɚɦɚ ɤɨʁɟ 
ɢɦɚʁɭ ɤɨɟɮɢɰɢʁɟɧɬ ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɟ - Kuf ≥ 20 ml/h/mmHg/m . Нɚ ɤɨɧɜɟɤɬɢɜɧɢ 
ɬɪɚɧɫɩɨɪɬ ɦɨɝɭ ɞɚ ɭɬɢɱɭ ɩɨɜɪɲɢɧɚ ɦɟɦɛɪɚɧɟ, ʃɟɧɚ ɞɟɛʂɢɧɚ, ɜɟɥɢɱɢɧɚ ɢ ɝɭɫɬɢɧɚ 
ʃɟɧɢɯ ɩɨɪɚ (ɭɬɢɱɭ ɧɚ ɤɨɟɮɢɰɢʁɟɧɬ ɩɪɨɫɟʁɚɜɚʃɚ / sieving coefficient), ɦɚɬɟɪɢʁɚɥ 
ɦɟɦɛɪɚɧɟ, ɞɭɠɢɧɚ ɢ ɞɢʁɚɦɟɬɚɪ ɤɚɩɢɥɚɪɚ ɞɢʁɚɥɢɡɚɬɨɪɚ [8-14]. 

 
Зɚ ɨɩɬɢɦɢɡɚɰɢʁɭ ɮɪɚɤɰɢʁɟ ɮɢɥɬɪɚɰɢʁɟ ɬɪɟɛɚ ɤɨɪɢɫɬɢɬɢ ɮɢɥɬɟɪɟ ɫ 

ɞɢʁɚɥɢɡɧɢɦ ɦɟɦɛɪɚɧɚɦɚ ɩɨɜɪɲɢɧɟ ɜɟʄɟ ɨɞ 2.0 m² (≥ 2.0 m ), ɩɪɨɰɟɧɢɬɢ ɫɬɚɬɭɫ 
ɤɨɚɝɭɥɚɰɢʁɟ ɢ ɨɩɬɢɦɢɡɨɜɚɬɢ ɜɚɧɬɟɥɟɫɧɭ ɚɧɬɢɤɨɚɝɭɥɚɰɢʁɭ, ɚ ɤɨɞ ɛɨɥɟɫɧɢɤɚ ɫ 
ɯɟɦɚɬɨɤɪɢɬɨɦ ≥ 0.35 (Hct ≥ 0.35) ɬɪɟɛɚ ɤɨɪɢɝɨɜɚɬɢ ɞɨɡɭ ɟɪɢɬɪɨɩɨɟɬɢɧɚ [8-16]. 
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Нɚʁɱɟɲʄɟ ɤɨɪɢɲʄɟɧɢ ɞɢʁɚɥɢɡɚɬɨɪɢ ɡɚ ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɭ ʁɟɫɭ: Polyflux 210H 
(ɩɨɜɪɲɢɧɚ 2.1 m² , Kuf = 85 ml/mmHg/h), FxCordiax 1000 (ɩɨɜɪɲɢɧɚ 2.3 m² , 
ɤɨɟɮɢɰɢʁɟɧɬ ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɟ - Kuf = 76 ml/mmHg/h) [8-16], Пɪɟɜɟɧɢɪɚʃɟ 
ɬɪɨɦɛɨɡɟ ɜɚɧɬɟɥɟɫɧɟ ɰɢɪɤɭɥɚɰɢʁɟ ɭɱɢɧɢʄɟ ɚɧɬɢɤɨɚɝɭɥɚɰɢʁɚ. Хɟɩɚɪɢɧ ɤɨʁɢ ʁɟ 
ɧɟɮɪɚɤɰɢɨɧɢɫɚɧɢ ɩɪɢɦɟʃɭʁ ɟ ɫɟ ɤɚɨ ɢɧɬɪɚɜɟɧɫɤɢ ɛɨɥɭɫ ɧɚ ɩɨɱɟɬɤɭ, ɚ ɩɪɨɞɭɠɚɜɚ 
ɫɟ ɤɨɧɬɢɧɭɢɪɚɧɨɦ ɩɪɢɦɟɧɨɦ [8-16]. 
 
 
2.4 УРЕМИЈСКИ ТОКСИНИ  
 

Пɨɫɥɟɞʃɢɯ ɞɟɰɟɧɢʁɚ ɫɚɦɚ ɬɟɯɧɨɥɨɝɢʁɚ ɞɢʁɚɥɢɡɟ ʁɟ ɧɚɩɪɟɞɨɜɚɥɚ ɢ ɨɦɨɝɭʄɢɥɚ 
ɩɨɜɨʂɧɢʁɢ ɢɫɯɨɞ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɟ ɥɟɱɟ ɪɟɞɨɜɧɢɦ ɯɟɦɨɞɢʁɚɥɢɡɚɦɚ [17]. Дɚɧɚɫ ɫɭ 
ɧɚ ɪɚɫɩɨɥɚɝɚʃɭ ɧɨɜɟ ɦɟɦɛɪɚɧɟ ɤɨʁɟ ɢɦɚʁɭ ɜɢɫɨɤ ɤɥɢɪɟɧɫ ɭɪɟɦɢʁɫɤɢɯ ɬɨɤɫɢɧɚ 
ɫɪɟɞʃɟ ɦɨɥɟɤɭɥɫɤɟ ɦɚɫɟ [17]. 
 

 
2.4.1. Кɥаɫɢɮɢɤаɰɢʁа ɭɪɟɦɢʁɫɤɢɯ ɬɨɤɫɢɧа 

 
Фɢɡɢɱɤɨ-ɯɟɦɢʁɫɤɟ ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ ɢ ɪɚɫɬɜɨɪʂɢɜɨɫɬɢ ɭ ɜɨɞɢ, ɨɦɨɝɭʄɚɜɚʁɭ 

ɩɨɞɟɥɭ ɭɪɟɦɢʁɫɤɢɯ ɬɨɤɫɢɧɚ ɭ ɬɪɢ ɝɪɭɩɟ: ɭɪɟɦɢʁɫɤɢ ɬɨɤɫɢɧɢ ɦɚɥɟ ɦɨɥɟɤɭɥɫɤɟ ɦɚɫɟ 
ɪɚɫɬɜɨɪʂɢɜɢ ɭ ɜɨɞɢ (MW < 500 Da), ɭɪɟɦɢʁɫɤɢ ɬɨɤɫɢɧɢ ɤɨʁɢ ɫɟ ɜɟɡɭʁɭ ɡɚ ɩɪɨɬɟɢɧɟ 
ɩɥɚɡɦɟ ɭ ɜɢɫɨɤɨɦ ɩɪɨɰɟɧɬɭ (> 90%, ɭɝɥɚɜɧɨɦ ɫɭ ɦɚɥɟ ɦɨɥɟɤɭɥɫɤɟ ɦɚɫɟ) ɢ 
ɭɪɟɦɢʁɫɤɢ ɬɨɤɫɢɧɢ ɫɪɟɞʃɟ ɦɨɥɟɤɭɥɫɤɟ ɦɚɫɟ (> 500 Da), ɬɚɛɟɥɚ 3 [17-19]. 
 

Табɟɥа 3. Кɥɚɫɟ ɭɪɟɦɢʁɫɤɢɯ ɬɨɤɫɢɧɚ 
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Уɪɟɦɢʁɫɤɢ ɬɨɤɫɢɧɢ ɤɨʁɢ ɫɟ ɜɟɡɭʁɭ ɡɚ ɩɪɨɬɟɢɧɟ ɩɥɚɡɦɟ ʁɟɫɭ ɯɟɬɟɪɨɝɟɧɚ ɝɪɭɩɚ 
ɦɚɥɢɯ ɫɭɩɫɬɚɧɰɢʁɚ, ɤɨʁɟ ɫɟ ɭ ɜɢɫɨɤɨɦ ɩɪɨɰɟɧɬɭ (> 90%) ɜɟɡɭʁɭ ɡɚ ɩɪɨɬɟɢɧɟ ɩɥɚɡɦɟ 
ɢ ɬɟɲɤɨ ɫɟ ɭɤɥɚʃɚʁɭ ɤɨɧɜɟɧɰɢɨɧɚɥɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ (ɭɤɥɚʃɚʁɭ ɫɟ ɭ ɤɨɥɢɱɢɧɢ ɨɞ 
ɨɤɨ 30%) [17-19]. Тɪɢ ɧɚʁɡɧɚɱɚʁɧɢʁɚ ɭɪɟɦɢʁɫɤɚ ɬɨɤɫɢɧɚ ɤɨʁɚ ɫɟ ɭ ɜɢɫɨɤɨɦ ɩɪɨɰɟɧɬɭ 
ɜɟɡɭʁɭ ɡɚ ɩɪɨɬɟɢɧɟ ɩɥɚɡɦɟ, ɫɚ ɚɫɩɟɤɬɚ ɚɬɟɪɨɫɤɥɟɪɨɬɫɤɢɯ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɢɯ 
ɛɨɥɟɫɬɢ ʁɟɫɭ: p-cresyl sulfate, indoxyl sulfate ɢ ɯɨɦɨɰɢɫɬɟɢɧ [17-20]. Indoxyl sulfate 
ɢɧɞɭɤɭʁɟ ɨɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ, ɩɨɪɟɦɟʄɚʁ ɮɭɧɤɰɢʁɟ ɟɧɞɨɬɟɥɚ, ɜɚɫɤɭɥɚɪɧɭ 
ɢɧɮɥɚɦɚɰɢʁɭ ɢ ɤɚɥɰɢɮɢɤɚɰɢʁɭ ɢ ɩɪɟɞɢɤɬɨɪ ʁɟ ɧɟɩɨɜɨʂɧɨɝ ɢɫɯɨɞɚ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ 
ɫɟ ɥɟɱɟ ɪɟɞɨɜɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ, ɫɯɟɦɚ 1 [20]. 
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2.4.2. Мɟɦбɪаɧɟ ɡа ɯɟɦɨɞɢʁаɥɢɡɭ ɢ ɭɪɟɦɢʁɫɤɢ ɬɨɤɫɢɧɢ 
 

Пɨɫɥɟɞʃɢɯ ɞɟɰɟɧɢʁɚ ɫɜɟ ʁɟ ɜɟʄɟ ɢɧɬɟɪɟɫɨɜɚʃɟ ɡɚ ɭɪɟɦɢʁɫɤɟ ɬɨɤɫɢɧɟ ɫɪɟɞʃɟ 
ɦɨɥɟɤɭɥɫɤɟ ɦɚɫɟ [21, 22]. Нɨɜɟ ɦɟɦɛɪɚɧɟ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ ɭɤɥɚʃɚʁɭ ɭɪɟɦɢʁɫɤɟ 
ɬɨɤɫɢɧɟ ɩɪɨɰɟɫɢɦɚ ɞɢɮɭɡɢʁɟ, ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɟ (ɤɨɧɜɟɤɰɢʁɟ) ɢ ɚɩɫɨɪɩɰɢʁɟ [21, 22]. 
Рɚɡɜɨʁ ɧɚɧɨɬɟɯɧɨɥɨɝɢʁɟ ɨɦɨɝɭʄɢɨ ʁɟ ɢɡɪɚɞɭ ɦɟɦɛɪɚɧɚ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ ɤɨʁɟ ɢɦɚʁɭ 
ɫɩɨɫɨɛɧɨɫɬ ɞɚ ɭɤɥɚʃɚʁɭ ɭɪɟɦɢʁɫɤɟ ɬɨɤɫɢɧɟ ɫɪɟɞʃɟ ɦɨɥɟɤɭɥɫɤɟ ɦɚɫɟ, ɤɚɨ ɲɬɨ ɫɭ: 
MCO ɦɟɦɛɪɚɧɟ (ɟɧɝɥ. Middle Cut-Off) ɢ HCO ɦɟɦɛɪɚɧɟ (ɟɧɝɥ. High Cutt-Off) [21, 
22].  

Мɟɦɛɪɚɧɟ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ ɢɦɚʁɭ ɰɟɧɬɪɚɥɧɭ ɭɥɨɝɭ ɭ ɩɪɨɰɟɫɭ ɯɟɦɨɞɢʁɚɥɢɡɟ ɢ 
ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ. Зɚ ɩɪɨɰɟɧɭ ɟɮɢɤɚɫɧɨɫɬɢ ɞɢʁɚɥɢɡɧɟ ɦɟɦɛɪɚɧɟ ɤɨɪɢɫɬɢ ɫɟ 
ɤɨɟɮɢɰɢʁɟɧɬ ɦɚɫɟɧɨɝ ɩɪɟɧɨɫɚ - KoA. Оɧ ɩɪɟɞɫɬɚɜʂɚ ɩɪɨɢɡɜɨɞ ɤɨɟɮɢɰɢʁɟɧɬɚ 
ɩɪɟɧɨɫɚ (Ko) ɢ ɩɨɜɪɲɢɧɟ ɦɟɦɛɪɚɧɟ (A) [21, 22]. КɨА ɦɟɦɛɪɚɧɟ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ 
ɡɚɜɢɫɢ ɨɞ ɝɭɫɬɢɧɟ (ɞɢɫɬɪɢɛɭɰɢʁɟ) ɢ ɜɟɥɢɱɢɧɟ ɩɨɪɚ. У ɡɚɜɢɫɧɨɫɬɢ ɨɞ KoA 
ɞɢʁɚɥɢɡɚɬɨɪɢ ɦɨɝɭ ɛɢɬɢ ɧɢɫɤɨɟɮɢɤɚɫɧɢ (KoA < 300), ɭɦɟɪɟɧɨ ɟɮɢɤɚɫɧɢ (KoA = 
300-600) ɢ ɜɢɫɨɤɨɟɮɢɤɚɫɧɢ (KoA > 600-700) [21, 22]. Уɥɬɪɚɮɢɥɬɪɚɰɢɨɧɢ ɤɚɩɚɰɢɬɟɬ 
ɞɢʁɚɥɢɡɚɬɨɪɚ (ɨɛɟɡɛɟɻɭʁɟ ɤɥɢɪɟɧɫ ɭɪɟɦɢʁɫɤɢɯ ɬɨɤɫɢɧɚ ɫɪɟɞʃɟ ɢ ɜɟɥɢɤɟ ɦɨɥɟɤɭɥɫɤɟ 
ɦɚɫɟ) ɤɜɚɧɬɢɮɢɤɭʁɟ ɫɟ ɧɚ ɨɫɧɨɜɭ ɤɨɟɮɢɰɢʁɟɧɬɚ ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɟ - Kuf. У 
ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɤɨɟɮɢɰɢʁɟɧɬɚ ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɟ, ɞɢʁɚɥɢɡɚɬɨɪɢ ɫɭ: low-flux (Kuf < 10 
ml/h x mmHg) ɢ high-flux (Kuf > 20 ml/h x mmHg) [21, 22]. Зɚ on-line 
ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɭ ɤɨɪɢɫɬɟ ɫɟ ɜɢɫɨɤɨɩɪɨɬɨɱɧɟ high- flux ɫɟɦɢɩɟɪɦɟɚɛɢɥɧɟ 
ɞɢʁɚɥɢɡɧɟ ɦɟɦɛɪɚɧɟ. Зɚ ɨɩɬɢɦɢɡɚɰɢʁɭ ɮɪɚɤɰɢʁɟ ɮɢɥɬɪɚɰɢʁɟ (FF), ɭ ɬɨɤɭ ɫɟɚɧɫɟ on-
line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ ɬɪɟɛɚ ɤɨɪɢɫɬɢɬɢ ɮɢɥɬɟɪɟ ɫ ɦɟɦɛɪɚɧɚɦɚ ɩɨɜɪɲɢɧɟ  ≥ 
2.0m². Зɚ ɨɩɬɢɦɚɥɧɭ on-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɭ ɢ ɨɫɬɜɚɪɢɜɚʃɟ ɨɩɬɢɦɚɥɧɟ ɫɬɨɩɟ 
ɤɨɧɜɟɤɬɢɜɧɨɝ ɩɪɨɬɨɤɚ, ɩɪɟɩɨɪɭɱɭʁɟ ɫɟ ɮɪɚɤɰɢʁɚ ɮɢɥɬɪɚɰɢʁɟ - FF = 20%-25% 
(ɧɚʁɜɢɲɟ ɞɨ 30%) [21, 22]. Пɪɨɬɨɱɧɨɫɬ ɞɢʁɚɥɢɡɚɬɨɪɚ ɪɟɞɟɮɢɧɢɫɚɧɚ ʁɟ ɧɚ ɨɫɧɨɜɭ 
ɤɥɢɪɟɧɫɚ ɛɟɬɚ-2-ɦɢɤɪɨɝɥɨɛɭɥɢɧɚ. Нɢɫɤɚ ɩɪɨɬɨɱɧɨɫɬ ɞɟɮɢɧɢɲɟ ɫɟ ɤɚɨ ɤɥɢɪɟɧɫ 
ɛɟɬɚ-2- ɦɢɤɪɨɝɥɨɛɭɥɢɧɚ ɦɚʃɚ ɨɞ 10 ml/min, ɫɪɟɞʃɢ ɮɥɭɤɫ ɤɚɨ ɤɥɢɪɟɧɫ ɛɟɬɚ-2-
ɦɢɤɪɨɝɥɨɛɭɥɢɧɚ 10-20 ml/min ɢ ɜɢɫɨɤɢ ɮɥɭɤɫ ɤɚɨ ɤɥɢɪɟɧɫ ɛɟɬɚ-2-ɦɢɤɪɨɝɥɨɛɭɥɢɧɚ 
ɜɟʄɢ ɨɞ 20 ml/min [21, 22]. Вɢɫɨɤɨɩɪɨɬɨɱɧɢ (high-flux) ɞɢʁɚɥɢɡɚɬɨɪɢ ɢɦɚʁɭ sieving 
coefficient (ɤɨɟɮɢɰɢʁɟɧɬ ɩɪɨɫɟʁɚɜɚʃɚ) ɛɟɬɚ-2-ɦɢɤɪɨɝɥɨɛɭɥɢɧɚ > 0.60 ɢ ɦɨɝɭ 
ɭɤɥɚʃɚɬɢ ɭɪɟɦɢʁɫɤɟ ɬɨɤɫɢɧɟ ɫɪɟɞʃɟ ɦɨɥɟɤɭɥɫɤɟ ɦɚɫɟ 10-50 kDa [21, 22].  
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Нɚ ɨɫɧɨɜɭ ɤɥɢɪɟɧɫɚ ɛɟɬɚ-2-ɦɢɤɪɨɝɥɨɛɭɥɢɧɚ ɪɚɡɥɢɤɭʁɟɦɨ ɩɟɬ ɬɢɩɨɜɚ 
ɦɟɦɛɪɚɧɚ ɡɚ ɞɢʁɚɥɢɡɭ. Кɨɞ ɬɢɩɚ 1, ɤɥɢɪɟɧɫ ɛɟɬɚ-2-ɦɢɤɪɨɝɥɨɛɭɥɢɧɚ ɢɡɧɨɫɢ 10 
ml/min, ɤɨɞ ɬɢɩɚ 2 10-30 ml/min, ɤɨɞ ɬɢɩɚ 3 30-50 ml/min, ɤɨɞ ɬɢɩɚ 4 50-70 ml/min, 
ɚ ɤɨɞ ɬɢɩɚ 5 ≥ 70 ml/min. Гɨɞɢɧɟ 2016. ɩɪɨɦɟʃɟɧɚ ʁɟ ɤɥɚɫɢɮɢɤɚɰɢʁɚ ɦɟɦɛɪɚɧɚ, ɚ 
ɧɨɜɚ ʁɟ ɭɤʂɭɱɢɥɚ sieving ɤɨɟɮɢɰɢʁɟɧɬ ɡɚ ɚɥɛɭɦɢɧ, ɬɚɤɨ ɞɚ ɫɟ ɪɚɡɥɢɤɭʁɭ ɞɜɚ ɬɢɩɚ 
ɦɟɦɛɪɚɧɚ ɭ ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɤɥɢɪɟɧɫɚ ɛɟɬɚ-2-ɦɢɤɪɨɝɥɨɛɭɥɢɧɚ. Кɨɞ ɬɢɩɚ 1 ɤɥɢɪɟɧɫ ʁɟ 
ɦɚʃɢ ɨɞ 70 ml/min, ɚ ɤɨɞ ɬɢɩɚ 2 ɤɥɢɪɟɧɫ ɛɟɬɚ-2-ɦɢɤɪɨɝɥɨɛɭɥɢɧɚ ʁɟ ≥ 70 ml/min. 
Кɨɞ ɫɜɚɤɨɝ ɬɢɩɚ ɪɚɡɥɢɤɭʁɟɦɨ ɞɜɚ ɩɨɞɬɢɩɚ ɭ ɡɚɜɢɫɧɨɫɬɢ ɨɞ sieving ɤɨɟɮɢɰɢʁɟɧɬɚ ɡɚ 
ɚɥɛɭɦɢɧ. Кɨɞ ɩɨɞɬɢɩɚ 1 sieving ɤɨɟɮɢɰɢʁɟɧɬ ɡɚ ɚɥɛɭɦɢɧ ɦɚʃɢ ʁɟ ɨɞ 0.04, ɚ ɤɨɞ 
ɩɨɞɬɢɩɚ 2 sieving ɤɨɟɮɢɰɢʁɟɧɬ ɡɚ ɚɥɛɭɦɢɧ ʁɟ ≥ 0.04 [21-25]. 

Мɟɦɛɪɚɧɟ ɜɢɫɨɤɢɯ ɩɟɪɮɨɪɦɚɧɫɢ - HPM (ɟɧɝɥ. High Performance Membranes) 
ʁɟɫɭ ɦɟɦɛɪɚɧɟ ɤɨʁɟ ɢɦɚʁɭ ɜɢɫɨɤ ɫɬɟɩɟɧ ɛɢɨɤɨɦɩɚɬɢɛɢɥɧɨɫɬɢ, ɜɟʄɟ ɩɨɪɟ ɧɟɝɨ 
ɤɨɧɜɟɧɰɢɨɧɚɥɧɟ ɦɟɦɛɪɚɧɟ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ, ɜɢɫɨɤ ɤɥɢɪɟɧɫ ɛɟɬɚ-2-ɦɢɤɪɨɝɥɨɛɭɥɢɧɚ 
ɢ ɜɟʄɢ ɫɬɟɩɟɧ ɚɞɫɨɪɩɰɢʁɟ ɧɟɝɨ ɤɨɧɜɟɧɰɢɨɧɚɥɧɟ ɦɟɦɛɪɚɧɟ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ [25]. 
Вɟɥɢɱɢɧɚ ɩɨɪɚ ɤɨɞ HPM ɦɟɦɛɪɚɧɚ ɬɪɟɛɚ ɞɚ ɨɦɨɝɭʄɢ ʁɚɱɢɧɭ ɝɭɛɢɬɤɚ ɚɥɛɭɦɢɧɚ 
ɦɚʃɭ ɨɞ 3.0 g ɩɨ ɫɟɫɢʁɢ, ɫ ɩɪɨɬɨɤɨɦ ɤɪɜɢ-Qb ɨɞ 200 ml/min ɢ ɩɪɨɬɨɤɨɦ ɞɢʁɚɥɢɡɚɬɚ 
Qd ɨɞ 500 ml/min [25]. 

MCO ɦɟɦɛɪɚɧɟ ɫɩɚɞɚʁɭ ɭ HPM ɦɟɦɛɪɚɧɟ. У ɩɨɫɥɟɞʃɨʁ ɞɟɰɟɧɢʁɢ ɪɚɡɜɢʁɟɧɚ 
ʁɟ ɧɨɜɚ ɤɥɚɫɚ ɦɟɦɛɪɚɧɚ, MCO ɦɟɦɛɪɚɧɟ: celulose triacetate-based FH 70/150 (Nipro), 
polysulphone-based APS-1050 (Asahi), PMMA-based BK-F/BG 2.1 (Toray) ɢ Helixone 
polysulphone based FX-E (Fresenius Medical Care). MCO ɯɟɦɨɞɢʁɚɥɢɡɚ (ɟɧɝɥ. 
Medium Cut-Off hemodialysis) ɨɡɧɚɱɚɜɚ ɫɟ ʁɨɲ ɢ ɤɚɨ ɩɪɨɲɢɪɟɧɚ ɯɟɦɨɞɢʁɚɥɢɡɚ - EH 
(ɟɧɝɥ. Expanded Haemodialysis). Оɧɚ ɭɤɥɚʃɚ ɭɪɟɦɢjɫɤe TOKOTHe ɦɨɥɟɤɭɥɫɤɟ ɦɚɫɟ 
ɦɚʃɟ ≤ 65 kDa, ɤɚɨ ɲɬɨ ɫɭ: ɰɢɬɨɤɢɧɢ, ɫɥɨɛɨɞɧɢ ɥɚɤɢ ɥɚɧɰɢ ɦɨɧɨɤɥɨɧɫɤɢɯ 
ɢɦɭɧɨɝɥɨɛɭɥɢɧɚ ɢ ɦɢɨɝɥɨɛɢɧ, ɬɚɛɟɥɚ 2 [21-26]. On-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɚ 
ɨɛɟɡɛɟɻɭʁɟ ɤɥɢɪɟɧɫ ɭɪɟɦɢʁɫɤɢɯ ɬɨɤɫɢɧɚ ɦɨɥɟɤɭɥɫɤɟ ɦɚɫɟ ɧɚʁɜɢɲɟ ɞɨ 25 kDa, ɞɨɤ 
ɫɚɜɪɟɦɟɧɟ, ɧɨɜɟ medium cut-off ɦɟɦɛɪɚɧɟ ɢɦɚʁɭ ɦɧɨɝɨ ɜɟʄɢ ɩɨɬɟɧɰɢʁɚɥ ɞɚ ɟɮɢɤɚɫɧɨ 
ɭɤɥɚʃɚʁɭ ɭɪɟɦɢʁɫɤɟ ɬɨɤɫɢɧɟ ɦɨɥɟɤɭɥɫɤɟ ɦɚɫɟ 25-50 kDa, ɫ ɨɝɪɚɧɢɱɟɧɢɦ ɝɭɛɢɬɤɨɦ 
ɚɥɛɭɦɢɧɚ (≤ 3.0 g / ɩɨ ɫɟɫɢʁɢ ɞɢʁɚɥɢɡɟ) [21-26]. Нɚʁɜɟʄɢ ɤɨɟɮɢɰɢʁɟɧɬ ɩɪɨɫɟʁɚɜɚʃɚ 
(SC) ɡɚ ɚɥɛɭɦɢɧ (ɟɧɝɥ. Sieving Coeficient) ɢɦɚʁɭ HCO ɦɟɦɛɪɚɧɟ (SC = 0.20), ɤɨɞ 
high-flux ɦɟɦɛɪɚɧɚ SC ɡɚ ɚɥɛɭɦɢɧ ɢɡɧɨɫɢ 0.01, ɚ ɤɨɞ MCO ɦɟɦɛɪɚɧɚ SC ɢɡɧɨɫɢ 
0.008. 
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Уɪɟɦɢʁɫɤɢ ɬɨɤɫɢɧɢ ɤɨʁɢ ɫɟ ɭ ɜɢɫɨɤɨɦ ɩɪɨɰɟɧɬɭ ɜɟɡɭʁɭ ɡɚ ɩɪɨɬɟɢɧɟ ɩɥɚɡɦɟ 
(indoxyl sulfate, p-cresol, p-cresulfate, p-cresylglucuronide, phenylacetic acid) ɧɚʁɛɨʂɟ 
ɫɟ ɭɤɥɚʃɚʁɭ ɦɟɦɛɪɚɧɚɦɚ ɤɨʁɟ ɢɦɚʁɭ ɫɩɨɫɨɛɧɨɫɬ ɚɞɫɨɪɩɰɢʁɟ (PMMA ɦɟɦɛɪɚɧɟ) [21-
26]. Рɟɡɭɥɬɚɬɢ ɞɨɫɚɞɚɲʃɢɯ ɢɫɩɢɬɢɜɚʃɚ ɩɨɤɚɡɭʁɭ ɞɚ MCO ɦɟɦɛɪɚɧɟ ɬɪɟɛɚ ɞɚ ɛɭɞɭ 
ɫɬɚɧɞɚɪɞ ɥɟɱɟʃɚ ɛɨɥɟɫɧɢɤɚ ɪɟɞɨɜɧɢɦ ɯɟɦɨɞɢʁɚɥɢɡɚɦɚ [21-26]. 

 
Мɟɦɛɪɚɧɟ ɫ ɜɟɥɢɤɢɦ ɩɨɪɚɦɚ - HCO (ɟɧɝɥ. High Cut-Off), ɩɪɢɦɚɪɧɨ ɫɟ 

ɤɨɪɢɫɬɟ ɡɚ ɚɤɭɬɧɨ ɨɲɬɟʄɟʃɟ ɛɭɛɪɟɝɚ ɭɡɪɨɤɨɜɚɧɨ ɫɥɨɛɨɞɧɢɦ ɥɚɤɢɦ ɥɚɧɰɢɦɚ 
ɦɨɧɨɤɥɨɧɫɤɢɯ ɢɦɭɧɨɝɥɨɛɭɥɢɧɚ (kFLC-22.5 kDa, λFLC-45 kDa), ɤɚɨ ɢ ɡɚ ɚɤɭɬɧɨ 
ɨɲɬɟʄɟʃɟ ɛɭɛɪɟɝɚ ɭɡɪɨɤɨɜɚɧɨ ɫɟɩɫɨɦ. Мɟɻɭɬɢɦ, ɭ ɬɨɤɭ ɫɟɚɧɫɟ ɯɟɦɨɞɢʁɚɥɢɡɟ ɫɚ 
ɨɜɢɦ ɦɟɦɛɪɚɧɚɦɚ ɝɭɛɢ ɫɟ ɜɟɥɢɤɚ ɤɨɥɢɱɢɧɚ ɚɥɛɭɦɢɧɚ (9.0-23 ɝɪɚɦɚ ɩɨ ɬɪɟɬɦɚɧɭ) ɢ 
ɡɛɨɝ ɬɨɝɚ ɫɟ ɧɟ ɩɪɢɦɟʃɭʁɭ ɡɚ ɥɟɱɟʃɟ ɛɨɥɟɫɧɢɤɚ ɪɟɞɨɜɧɢɦ ɯɟɦɨɞɢʁɚɥɢɡɚɦɚ [21-26]. 
 
 
2.4.3. Кɥɢɧɢɱɤɟ ɤɨɦɩɥɢɤаɰɢʁɟ ɭɪɟɦɢʁɫɤɢɯ ɬɨɤɫɢɧа 

 
Гɥɚɜɧɟ ɞɭɝɨɪɨɱɧɟ ɤɨɦɩɥɢɤɚɰɢʁɟ ɥɟɱɟʃɚ ɪɟɞɨɜɧɢɦ ɯɟɦɨɞɢʁɚɥɢɡɚɦɚ ʁɟɫɭ: 

ɩɨɜɟʄɚɧ ɨɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ ɢ ɪɚɡɜɨʁ ɚɬɟɪɨɫɤɥɟɪɨɡɟ (ɚɬɟɪɨɫɤɥɟɪɨɬɫɤɟ 
ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɟ ɛɨɥɟɫɬɢ), ɤɚɨ ɢ ɪɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ, β2-
ɦɢɤɪɨɝɥɨɛɭɥɢɧ ɚɦɢɥɨɢɞɨɡɚ [21-26].  
 
 
 
2.5. Оɤɫɢɞаɰɢɨɧɢ ɫɬɪɟɫ  
 

С ɨɛɡɢɪɨɦ ɞɚ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɟ ɛɨɥɟɫɬɢ ɩɪɟɞɫɬɚɜʂɚʁɭ ɜɨɞɟʄɢ ɭɡɪɨɤ ɫɦɪɬɢ 
ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɭ ɧɚ ɯɟɦɨɞɢʁɚɥɢɡɢ, ɤɨɞ ɨɜɢɯ ɛɨɥɟɫɧɢɤɚ ʁɟ ɜɢɫɨɤɚ ɩɪɟɜɚɥɟɧɰɢʁɚ 
ɬɪɚɞɢɰɢɨɧɚɥɧɢɯ ɢ ɧɟɬɪɚɞɢɰɢɨɧɚɥɧɢɯ ɮɚɤɬɨɪɚ ɪɢɡɢɤɚ. Оɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ ʁɟ 
ɧɟɬɪɚɞɢɰɢɨɧɚɥɧɢ ɮɚɤɬɨɪ ɪɢɡɢɤɚ ɡɚ ɧɚɫɬɚɧɚɤ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɢɯ ɨɛɨʂɟʃɚ [27].  
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2.5.1. Оɤɫɢɞаɰɢɨɧɢ ɫɬɪɟɫ: ɩаɬɨɮɢɡɢɨɥɨɲɤɢ ɦɟɯаɧɢɡɦɢ  
 

Оɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ ɞɟɮɢɧɢɲɟ ɫɟ ɤɚɨ ɨɲɬɟʄɟʃɟ ɬɤɢɜɚ ɨɪɝɚɧɚ ɤɨʁɟ ɧɚɫɬɚʁɟ 
ɡɛɨɝ ɩɨɪɟɦɟʄɚʁɚ ɪɚɜɧɨɬɟɠɟ ɢɡɦɟɻɭ ɫɬɜɚɪɚʃɚ ɫɥɨɛɨɞɧɢɯ ɪɚɞɢɤɚɥɚ ɢ ɮɭɧɤɰɢʁɟ 
ɚɧɬɢɨɤɫɢɞɚɰɢɨɧɢɯ ɫɢɫɬɟɦɚ [28]. Сɥɨɛɨɞɧɢ ɪɚɞɢɤɚɥ ʁɟ ɫɜɚɤɢ ɚɬɨɦ ɢɥɢ ɦɨɥɟɤɭɥ ɫ 
ʁɟɞɧɢɦ ɢɥɢ ɜɢɲɟ ɧɟɫɩɚɪɟɧɢɯ ɟɥɟɤɬɪɨɧɚ. Пɪɨɰɟɫɢɦɚ ɨɤɫɢɞɚɰɢʁɟ ɩɪɨɬɟɢɧɚ, ɭɝʂɟɧɢɯ 
ɯɢɞɚɪɚɬɚ, ɥɢɩɢɞɚ ɢ ɧɭɤɥɟɢɧɫɤɢɯ ɤɢɫɟɥɢɧɚ ɭɡɪɨɤɭʁɭ ɨɲɬɟʄɟʃɟ ɝɪɚɻɟ ɢ ɮɭɧɤɰɢʁɟ 
ʄɟɥɢʁɚ ɬɤɢɜɚ ɨɪɝɚɧɚ [28], Сɥɨɛɨɞɧɢ ɪɚɞɢɤɚɥɢ ɤɢɫɟɨɧɢɤɚ ɫɬɜɚɪɚʁɭ ɫɟ ɭ 
ɩɨɥɢɦɨɪɮɨɧɭɤɥɟɚɪɧɢɦ ɥɟɭɤɨɰɢɬɢɦɚ ɩɨɞ ɞɟʁɫɬɜɨɦ ɨɤɫɢɞɚɡɟ NDPH (ɟɧɝɥ. 
Nicotineamide Adenine Dinucleotide Phosphate oxidase), ɤɨʁɚ ɦɨɥɟɤɭɥɚɪɧɢ ɤɢɫɟɧɢɤ 
ɩɪɟɬɜɚɪɚ ɭ ɫɭɩɟɪɨɤɫɢɞɧɢ ɚɧʁɨɧ [28], Сɭɩɟɪɨɤɫɢɞɧɢ ɚɧʁɨɧ ɫɟ ɩɨɞ ɞɟʁɫɬɜɨɦ 
ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɟ (SOD) ɩɪɟɬɜɚɪɚ ɭ ɜɨɞɨɧɢɤ- ɩɟɪɨɤɫɢɞ (H2O2). Сɭɩɟɪɨɤɫɢɞɧɢ 
ɚɧʁɨɧ ɢ ɜɨɞɨɧɢɤ ɩɟɪɨɤɫɢɞ ɫɭ ɩɪɟɤɭɪɫɨɪɢ ɡɚ ɫɬɜɚɪɚʃɟ ʁɚɱɢɯ ɨɤɫɢɞɚɧɚɫɚ. 
Сɭɩɟɪɨɤɫɢɞɧɢ ɚɧʁɨɧ (О2-) ɪɟɚɝɭʁɟ ɫɚ ɨɤɫɢɞɨɦ ɚɡɨɬɚ (NO) ɢ ɬɨɦ ɩɪɢɥɢɤɨɦ ɫɟ ɫɬɜɚɪɚʁɭ 
ɬɨɤɫɢɱɧɢ ɩɪɨɞɭɤɬɢ ɚɡɨɬɚ, ɤɚɨ ɲɬɨ ʁɟ ɩɟɪɨɤɫɢɧɢɬɪɢɬ (ONOO-) (ɧɢɬɪɨɡɚɬɢɜɧɢ ɫɬɪɟɫ) 
[28]. Вɨɞɨɧɢɤ-ɩɟɪɨɤɫɢɞ (H2O2) ɪɟɚɝɭʁɟ ɫ ɢɧɬɪɚɰɟɥɭɥɚɪɧɢɦ ɝɜɨɠɻɟɦ (Fe2ၿ) ɢ ɬɨɦ 
ɩɪɢɥɢɤɨɦ ɧɚɫɬɚʁɟ ɯɢɞɪɨɤɫɢɥ ɪɚɞɢɤɚɥ (OH-), ɚ ɪɟɚɤɰɢʁɚ ʁɟ ɩɨɡɧɚɬɚ ɩɨɞ ɧɚɡɢɜɨɦ 
Fenton-ɨɜɚ ɪɟɚɤɰɢʁɚ (ɤɥɚɫɢɱɧɢ ɨɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ) [28]. У ɨɤɜɢɪɭ Haber- Weiss-ɨɜɟ 
ɪɟɚɤɰɢʁɟ, ɢɧɬɟɪɚɤɰɢʁɨɦ ɢɡɦɟɻɭ ɫɭɩɟɪɨɤɫɢɞɧɨɝ ɚɧʁɨɧɚ ɢ ɜɨɞɨɧɢɤ-ɩɟɪɨɤɫɢɞɚ ɬɚɤɨɻɟ 
ɫɟ ɫɬɜɚɪɚ ɯɢɞɪɨɤɫɢɥ ɪɚɞɢɤɚɥ (OH-). Пɨɞ ɞɟʁɫɬɜɨɦ ɦɢʁɟɥɨɩɟɪɨɤɫɢɞɚɡɟ 
ɩɨɥɢɦɨɪɮɢɧɭɤɥɟɚɪɧɢɯ ɥɟɭɤɨɰɢɬɚ (MPO), ɜɨɞɨɧɢɤ-ɩɟɪɨɤɫɢɞ ɫɟ ɭ ɩɪɢɫɭɫɬɜɭ ʁɨɧɚ 
ɯɥɨɪɚ (Cl-) ɩɪɟɬɜɚɪɚ ɭ ɯɢɩɨɯɥɨɪɧɭ ɤɢɫɟɥɢɧɭ (HOCl-). Хɢɩɨɯɥɨɪɧɚ ɤɢɫɟɥɢɧɚ ɦɨɠɟ 
ɪɟɚɝɨɜɚɬɢ ɫ ɟɧɞɨɝɟɧɢɦ ɚɦɢɧɢɦɚ (R-NH2), ɩɪɢ ɱɟɦɭ ɧɚɫɬɚʁɭ ɯɥɨɪɚɦɢɧɢ (RNH-Cl) 
(ɯɥɨɪɨɜɚɧɢ ɫɬɪɟɫ) [28]. Пɪɢɪɨɞɧɢ ɚɧɬɢɨɤɫɢɞɚɰɢɨɧɢ ɫɢɫɬɟɦ ɫɚɫɬɨʁɢ ɫɟ ɨɞ ɟɧɡɢɦɚ ɢ 
ɧɟɟɧɡɢɦɫɤɨɝ ɫɢɫɬɟɦɚ. Сɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɚ (SOD) ʁɟ ɩɪɟɞɫɬɚɜɧɢɤ ɩɪɜɟ ɥɢɧɢʁɟ 
ɚɧɬɢɨɤɫɢɞɚɰɢɨɧɨɝ ɫɢɫɬɟɦɚ. Оɧɚ ɭɛɪɡɚɜɚ ɫɬɟɩɟɧ ɞɢɡɦɭɬɚɰɢʁɟ ɫɭɩɟɪɨɤɫɢɞɧɨɝ ɚɧʁɨɧɚ 
ɭ ɜɨɞɨɧɢɤ-ɩɟɪɨɤɫɢɞ. Кɚɬɚɥɚɡɚ (CAT) ɩɪɟɬɜɚɪɚ ɜɨɞɨɧɢɤ-ɩɟɪɨɤɫɢɞ ɭ ɜɨɞɭ, ɚ ɬɨ ɢɫɬɨ 
ɪɚɞɢ ɢ ɝɥɭɬɚɬɢɨɧ ɩɟɪɨɤɫɢɞɚɡɚ (GSH-Px), ɚɥɢ ɭ ɩɪɢɫɭɫɬɜɭ ɝɥɭɬɚɬɢɨɧɚ, ɞɚɜɚɨɰɚ 
ɜɨɞɨɧɢɤɚ [28]. У ɧɟɟɧɡɢɦɫɤɟ ɱɢɫɬɚɱɟ ɫɥɨɛɨɞɧɢɯ ɪɚɞɢɤɚɥɚ ɤɢɫɟɨɧɢɤɚ ɫɩɚɞɚʁɭ: 
ɜɢɬɚɦɢɧ C, ɜɢɬɚɦɢɧ E, N-ɚɰɟɬɢɥɰɢɫɬɟɢɧ, ɤɨɟɧɡɢɦ Q10 [28]. 
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2.5.2. Оɤɫɢɞаɰɢɨɧɢ ɫɬɪɟɫ ɢɧɞɭɤɨваɧ ɯɟɦɨɞɢʁаɥɢɡɨɦ 
 

Пɚɰɢʁɟɧɬɢ ɫɚ ɤɪɚʁʃɢɦ ɫɬɟɩɟɧɨɦ ɯɪɨɧɢɱɧɟ ɛɨɥɟɫɬɢ ɛɭɛɪɟɝɚ, ɚ ɭ ɱɢʁɟɦ ɫɟ 
ɥɟɱɟʃɭ ɫɩɪɨɜɨɞɢ ɯɟɦɨɞɢʁɚɥɢɡɚ, ɫɥɨɛɨɞɧɢ ɪɚɞɢɤɚɥɢ ɤɢɫɟɨɧɢɤɚ ɩɨɜɟʄɚɧɨ ɫɟ 
ɫɬɜɚɪɚʁɭ ɡɛɨɝ ɩɪɨɨɤɫɢɞɚɰɢɨɧɢɯ ɮɚɤɬɨɪɚ (ɨɞɦɚɤɥɟ ɝɨɞɢɧɟ ɫɬɚɪɨɫɬɢ, ɞɢʁɚɛɟɬɟɫ 
ɦɟɥɢɬɭɫ, ɯɪɨɧɢɱɧɢ ɢɧɮɥɚɦɚɬɨɪɧɢ ɫɬɚɬɭɫ, ɭɪɟɦɢʁɫɤɢ ɦɢʂɟ, ɛɢɨɢɧɤɨɦɩɚɬɢɛɢɥɧɚ 
ɞɢʁɚɥɢɡɧɚ ɦɟɦɛɪɚɧɚ, ɩɪɢɫɭɫɬɜɨ ɟɧɞɨɬɨɤɫɢɧɚ ɭ ɪɚɫɬɜɨɪɭ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ) ɢ 
ɫɦɚʃɟɧɟ ɚɤɬɢɜɧɨɫɬɢ ɚɧɬɢɨɤɫɢɞɚɰɢɨɧɢɯ ɦɟɯɚɧɢɡɚɦɚ (ɧɟɞɨɫɬɚɬɚɤ ɜɢɬɚɦɢɧɚ C ɢ 
ɫɟɥɟɧɚ, ɧɟɞɨɫɬɚɬɚɤ ɜɢɬɚɦɢɧɚ E, ɫɦɚʃɟɧɚ ɚɤɬɢɜɧɨɫɬ ɫɢɫɬɟɦɚ ɝɥɭɬɚɬɢɨɧɚ) [28, 29]. 

 
Хɟɦɨɞɢʁɚɥɢɡɚ ʁɟ ɫɚɦɚ ɩɨ ɫɟɛɢ ɨɤɢɞɚɱ ɡɚ ɩɨɜɟʄɚɧɨ ɫɬɜɚɪɚʃɟ ɫɥɨɛɞɧɢɯ 

ɪɚɞɢɤɚɥɚ ɤɢɫɟɨɧɢɤɚ. Дɜɚ ɝɥɚɜɧɚ ɩɚɬɨɮɢɡɢɨɥɨɲɤɚ ɦɟɯɚɧɢɡɦɚ ɩɨɜɟʄɚɧɨɝ ɫɬɜɚɪɚʃɚ 
ɫɥɨɛɨɞɧɢɯ ɪɚɞɢɤɚɥɚ ɤɢɫɟɨɧɢɤɚ ɭ ɬɨɤɭ ɫɟɚɧɫɟ ɯɟɦɨɞɢʁɚɥɢɡɟ ʁɟɫɭ: 
ɛɢɨɢɧɤɨɦɩɚɬɢɛɢɥɧɨɫɬ ɞɢʁɚɥɢɡɧɟ ɦɟɦɛɪɚɧɟ ɢ ɩɪɢɫɭɫɬɜɨ ɟɧɞɨɬɨɤɫɢɧɚ ɭ ɪɚɫɬɜɨɪɭ ɡɚ 
ɯɟɦɨɞɢʁɚɥɢɡɭ, ɫɯɟɦɚ 2 [28, 29], 
 

Сɯɟɦа 2. Уɡɪɨɰɢ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɤɨɞ ɭɪɟɦɢʁɫɤɢɯ ɛɨɥɟɫɧɢɤɚ 
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Кɚɞɚ ɤɪɜ ɛɨɥɟɫɧɢɤɚ ɞɨɻɟ ɭ ɞɨɞɢɪ ɫɚ ɫɢɫɬɟɦɨɦ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ ɚɤɬɢɜɢɪɚʁɭ ɫɟ 
ɫɢɫɬɟɦ ɤɨɦɩɥɟɦɟɧɬɚ ɢ ɤɨɚɝɭɥɚɰɢʁɟ ɤɪɜɢ, ɬɪɨɦɛɨɰɢɬɢ, ɦɨɧɨɧɭɤɥɟɚɪɧɟ ɢ 
ɩɨɥɢɦɨɪɮɨɧɭɤɥɟɚɪɧɟ ʄɟɥɢʁɟ ɢɦɭɧɫɤɨɝ ɫɢɫɬɟɦɚ, ɚ ɦɨɝɭ ɫɟ ʁɚɜɢɬɢ ɢ ɪɟɚɤɰɢʁɟ 
ɩɪɟɨɫɟɬʂɢɜɨɫɬɢ [30], У ɬɨɤɭ ɫɟɚɧɫɟ ɯɟɦɨɞɢʁɚɥɢɡɟ, ɡɛɨɝ ɞɢɪɟɤɬɧɨɝ ɤɨɧɬɚɤɬɚ ɤɪɜɢ ɢ 
ɩɨɜɪɲɢɧɟ ɦɟɦɛɪɚɧɟ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ ɞɨɥɚɡɢ ɞɨ ɞɢɪɟɤɬɧɟ ɚɤɬɢɜɚɰɢʁɟ 
ɩɨɥɢɦɨɪɮɨɧɭɤɥɟɚɪɧɢɯ ɥɟɭɤɨɰɢɬɚ, ɤɨʁɢ ɡɛɨɝ ɚɤɬɢɜɢɪɚɧɟ ɦɢʁɟɥɨɩɟɪɨɤɫɢɞɚɡɟ (MPO) 
ɩɨʁɚɱɚɧɨ ɫɬɜɚɪɚʁɭ ɫɥɨɛɨɞɧɟ ɪɚɞɢɤɚɥɟ ɤɢɫɟɨɧɢɤɚ [30]. Мɟɪɟʃɟ ɤɨɧɰɟɧɬɪɚɰɢʁɟ 
ɦɢʁɟɥɨɩɟɪɨɤɫɢɞɚɡɟ ɭ ɫɟɪɭɦɭ, ɨɫɥɨɛɨɻɟɧɟ ɢɡ ɧɟɭɬɪɨɮɢɥɚ ɭ ɬɨɤɭ ɫɟɚɧɫɟ 
ɯɟɦɨɞɢʁɚɥɢɡɟ, ɩɨɤɚɡɚɬɟʂ ʁɟ ɬɟɠɢɧɟ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɢɧɞɭɤɨɜɚɧɨɝ ɤɨɪɢɲʄɟʃɟɦ 
ɦɟɦɛɪɚɧɚ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ ɪɚɡɥɢɱɢɬɨɝ ɫɬɟɩɟɧɚ ɛɢɨɧɢɤɨɦɩɚɬɢɛɢɥɧɨɫɬɢ [30].  

 
Еɧɞɨɬɨɤɫɢɧɢ ɢ ɞɪɭɝɢ ɩɪɨɞɭɤɬɢ ɛɚɤɬɟɪɢʁɚ, ɩɪɨɰɟɫɢɦɚ ɩɨɜɪɚɬɧɟ ɞɢɮɭɡɢʁɟ ɢ 

ɮɢɥɬɪɚɰɢʁɟ ɩɪɟɥɚɡɟ ɢɡ ɪɚɫɬɜɨɪɚ ɡɚ ɞɢʁɚɥɢɡɭ, ɩɪɟɤɨ ɞɢʁɚɥɢɡɧɟ ɦɟɦɛɪɚɧɟ (ɜɟɥɢɱɢɧɚ 
ɩɨɪɚ ɧɚ ɦɟɦɛɪɚɧɢ ɡɚ ɞɢʁɚɥɢɡɭ, ɫɩɨɫɨɛɧɨɫɬ ɦɟɦɛɪɚɧɟ ɞɚ ɚɞɫɨɪɛɭʁɟ ɟɧɞɨɬɨɤɫɢɧɟ, 
ɞɟɛʂɢɧɚ ɦɟɦɛɪɚɧɟ), ɭ ɤɪɜ ɛɨɥɟɫɧɢɤɚ ɢ ɚɤɬɢɜɢɪɚʁɭ ɦɨɧɨɧɭɤɥɟɚɪɧɟ ɢ 
ɩɨɥɢɦɨɪɮɨɧɭɤɥɟɚɪɧɟ ʄɟɥɢʁɟ [31]. Аɤɬɢɜɢɪɚɧɟ ʄɟɥɢʁɟ ɩɨʁɚɱɚɧɨ ɫɬɜɚɪɚʁɭ ɢ 
ɨɫɥɨɛɚɻɚʁɭ ɫɥɨɛɨɞɧɟ ɪɚɞɢɤɚɥɟ ɤɢɫɟɨɧɢɤɚ ɢ ɩɪɨɡɚɩɚʂɟɧɫɤɟ ɰɢɬɨɤɢɧɟ (ɢɧɬɟɪɥɟɭɤɢɧ-
1, ɢɧɬɟɪɥɟɭɤɢɧ-6, ɮɚɤɬɨɪ ɬɭɦɨɪɫɤɟ ɧɟɤɪɨɡɟ - TNFα), ɚ ɫɜɟ ɬɨ ɡɚ ɩɨɫɥɟɞɢɰɭ ɢɦɚ 
ɪɚɡɜɨʁ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ, ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɟ ɢ ɭɛɪɡɚɧɟ ɚɬɟɪɨɫɤɥɟɪɨɡɟ [31]. 
Уɥɬɪɚɱɢɫɬ ɪɚɫɬɜɨɪ ɡɚ ɞɢʁɚɥɢɡɭ ɞɟɮɢɧɢɲɟ ɫɟ ɤɚɨ ɪɚɫɬɜɨɪ ɭ ɤɨɦɟ ʁɟ ɛɪɨʁ ɤɨɥɨɧɢʁɚ 
ɛɚɤɬɟɪɢʁɚ < 0.1 CFU/ml, ɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɟɧɞɨɬɨɤɫɢɧɚ - E < 0.03 EU/ml. Оɧ ɫɟ 
ɤɨɪɢɫɬɢ ɡɚ high-flux ɯɟɦɨɞɢʁɚɥɢɡɭ ɢ ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɭ. Уɥɬɪɚɱɢɫɬ ɪɚɫɬɜɨɪ ɡɚ 
ɞɢʁɚɥɢɡɭ ɫɩɪɟɱɚɜɚ ɪɚɡɜɨʁ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ, ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɟ, ɭɫɩɨɪɚɜɚ 
ɨɩɚɞɚʃɟ ɪɟɡɢɞɭɚɥɧɟ ɪɟɧɚɥɧɟ ɮɭɧɤɰɢʁɟ ɛɭɛɪɟɝɚ, ɩɨɩɪɚɜʂɚ ɧɭɬɪɢɬɢɜɧɢ ɫɬɚɬɭɫ 
ɛɨɥɟɫɧɢɤɚ, ɩɨɜɟʄɚɜɚ ɨɫɟɬʂɢɜɨɫɬ ɟɪɢɬɪɨɰɢɬɧɟ ɥɨɡɟ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ, 
ɫɦɚʃɭʁɟ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɢ ɦɨɪɛɢɞɢɬɟɬ ɢ ɦɨɪɬɚɥɢɬɟɬ ɩɚɰɢʁɟɧɚɬɚ ɤɨʁɢ ɭ ɫɜɨɦ 
ɥɟɱɟʃɭ ɢɦɚʁɭ ɤɨɧɫɬɚɧɬɧɭ ɞɢʁɚɥɢɡɭ [31].  

 
Кɚɞɚ ɝɨɜɨɪɢɦɨ ɨ ɩɚɰɢʁɟɧɬɢɦɚ ɫɚ ɪɟɞɨɜɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ ɬɭ ʁɟ ɫɦɚʃɟɧɚ 

ɚɤɬɢɜɧɨɫɬ ɟɧɡɢɦɫɤɢɯ ɢ ɧɟɟɧɡɢɦɫɤɢɯ ɚɧɬɢɨɤɫɢɞɚɰɢɨɧɢɯ ɫɢɫɬɟɦɚ. Сɦɚʃɟɧɚ 
ɚɤɬɢɜɧɨɫɬ ɚɧɬɢɨɤɫɢɞɚɰɢɨɧɢɯ ɟɧɡɢɦɚ (ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɚ, ɝɥɭɬɚɬɢɨɧ 
ɩɟɪɨɤɫɢɞɚɡɚ) ɧɚɫɬɚʁɟ ɡɛɨɝ ɫɦɚʃɟɧɟ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɟɥɟɦɟɧɚɬɚ ɭ ɬɪɚɝɭ, ɤɚɨ ɲɬɨ ɫɭ 
ɫɟɥɟɧ, ɛɚɤɚɪ ɢ ɰɢɧɤ. Кɨɧɰɟɧɬɪɚɰɢʁɚ ɟɥɟɦɟɧɚɬɚ ɭ ɬɪɚɝɭ ʁɟ ɫɦɚʃɟɧɚ ɡɛɨɝ ɧɟɞɨɜɨʂɧɨɝ 
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ɭɧɨɲɟʃɚ, ɚɥɢ ɢ ɩɨɜɟʄɚɧɨɝ ɝɭɛɢɬɤɚ ɭ ɬɨɤɭ ɫɟɚɧɫɟ ɯɟɦɨɞɢʁɚɥɢɡɟ [32]. Зɛɨɝ 
ɧɟɞɨɫɬɚɬɤɚ ɜɢɬɚɦɢɧɚ C ɢ ɜɢɬɚɦɢɧɚ E ɫɦɚʃɟɧ ʁɟ ɤɚɩɚɰɢɬɟɬ ɧɟɟɧɡɢɦɫɤɢɯ 
ɚɧɬɢɨɤɫɢɞɚɰɢɨɧɢɯ ɫɢɫɬɟɦɚ ɡɚɲɬɢɬɟ [32, 33]. 
 
 
2.5.3. Кɥɢɧɢɱɤɟ ɩɨɫɥɟɞɢɰɟ ɨɤɫɢɞаɰɢɨɧɨɝ ɫɬɪɟɫа 

 
У ɝɥɚɜɧɟ ɤɥɢɧɢɱɤɟ ɩɨɫɥɟɞɢɰɟ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɫɩɚɞɚʁɭ ɪɚɡɜɨʁ ɢ ɭɛɪɡɚʃɟ 

ɩɪɨɰɟɫɚ ɚɬɟɪɨɫɤɥɟɪɨɡɟ, ɪɚɡɜɨʁ ɚɧɟɦɢʁɟ ɢ ɪɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ, 
ɦɚɥɧɭɬɪɢɰɢʁɚ ɢ ɚɦɢɥɨɢɞɨɡɚ ɩɨɜɟɡɚɧɚ ɫ ɞɢʁɚɥɢɡɨɦ [34]. Сɭɩɟɪɨɤɫɢɞɧɢ ɚɧʁɨɧ 
ɨɤɫɢɞɢɲɟ ɬɟɬɪɚɯɢɞɪɨɛɢɨɩɬɟɪɢɧ (ɟɧɞɨɝɟɧɢ ɤɨɮɚɤɬɨɪ ɧɟɨɩɯɨɞɚɧ ɡɚ ɚɤɬɢɜɧɨɫɬ 
ɟɧɡɢɦɚ ɫɢɧɬɚɡɟ NO) ɢ ɧɚ ɬɚʁ ɧɚɱɢɧ ɫɦɚʃɭʁɟ ɫɬɜɚɪɚʃɟ ɚɡɨɬɧɨɝ ɦɨɧɨɤɫɢɞɚ (NO). 
Аɡɨɬɧɢ ɦɨɧɨɤɫɢɞ ɧɟɩɪɟɤɢɞɧɨ ɫɟ ɫɬɜɚɪɚ ɭ ɟɧɞɨɬɟɥɧɢɦ ʄɟɥɢʁɚɦɚ, ɞɟʁɫɬɜɨɦ ɫɢɧɬɚɡɟ 
NO ɧɚ L-ɚɪɝɢɧɢɧ. Пɪɨɬɟɤɬɢɜɧɨ ɞɟʁɫɬɜɨ ɧɚ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɢ ɫɢɫɬɟɦ (ɤɚɞɚ 
ɝɨɜɨɪɢɦɨ ɨ ɛɥɨɤɚɞɢ ɩɪɨɥɢɮɟɪɚɰɢʁɟ ɜɚɫɤɭɥɚɪɧɢɯ ɝɥɚɬɤɨ-ɦɢɲɢʄɧɢɯ ʄɟɥɢʁɚ, 
ɚɝɪɟɝɚɛɢɥɧɨɫɬ ɬɪɨɦɛɨɰɢɬɚ ɢ ɚɞɯɟɡɢʁɭ ɦɨɧɨɰɢɬɚ ɡɚ ɟɧɞɨɬɟɥɢʁɭɦ). Аɤɬɢɜɧɨɫɬ 
ɫɢɧɬɚɡɟ NO ɦɨɠɟ ɛɢɬɢ ɛɥɨɤɢɪɚɧɚ ɟɧɞɨɝɟɧɢɦ ɦɟɬɢɥɚɪɝɢɧɢɧɢɦɚ. Зɚ ɟɧɞɨɝɟɧɢ 
ɛɥɨɤɚɬɨɪ ɫɢɧɬɚɡɟ NO ɧɚʁɡɧɚɱɚʁɧɢʁɢ ʁɟ ɚɫɢɦɟɬɪɢɱɧɢ ɞɢɦɟɬɢɥɚɪɝɢɧɢɧ [34]. Нɚʁɜɟʄɢɦ 
ɞɟɥɨɦ ɢɡɥɭɱɭʁɟ ɫɟ ɩɭɬɟɦ ɛɭɛɪɟɝɚ, ɚ ɞɟɥɨɦ ɫɟ ɩɨɞ ɭɬɢɰɚʁɟɦ ɞɢɦɟɬɢɥ-ɞɢɚɦɢɧɨ-
ɯɢɞɪɨɥɚɡɟ (DDAH) ɪɚɡɝɪɚɻɭʁɟ ɞɨ ɰɢɬɪɭɥɢɧɚ. Оɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ ɛɥɨɤɢɪɚ 
ɚɤɬɢɜɧɨɫɬ DDAH, ɡɛɨɝ ɱɟɝɚ ɫɟ ɦɢɧɢɦɚɥɢɡɭʁɟ ɪɚɡɝɪɚɞʃɚ ɚɫɢɦɟɬɪɢɱɧɨɝ 
ɞɢɦɟɬɢɥɚɪɝɢɧɢɧɚ, ɚ ʃɟɝɨɜɨ ɫɤɭɩʂɚʃɟ ɭ ɟɧɞɨɬɟɥɧɢɦ ʄɟɥɢʁɚɦɚ ɡɚɭɫɬɚɜʂɚ ɫɢɧɬɚɡɭ 
ɚɡɨɬɧɨɝ ɦɨɧɨɤɫɢɞɚ, ɱɢɦɟ ʁɟ ɡɚɩɨɱɟɬ ɩɪɨɰɟɫ ɚɬɟɪɨɫɤɥɟɪɨɡɟ [34]. Пɨɜɟʄɚɧɚ 
ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɯɨɦɨɰɢɫɬɟɢɧɚ ɭ ɫɟɪɭɦɭ ʁɨɲ ʁɟ ʁɟɞɚɧ ɡɧɚɱɚʁɚɧ ɛɥɨɤɚɬɨɪ ɚɤɬɢɜɧɨɫɬɢ 
ɟɧɡɢɦɚ ɞɢɦɟɬɢɥ- ɞɢɚɦɢɧɨ-ɯɢɞɪɨɥɚɡɟ (DDAH) ɭ ɟɧɞɨɬɟɥɧɢɦ ʄɟɥɢʁɚɦɚ ɚɪɬɟɪɢʁɫɤɢɯ 
ɤɪɜɧɢɯ ɫɭɞɨɜɚ. Пɨɜɟʄɚɧɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɯɨɦɨɰɢɫɬɟɢɧɚ ɩɪɢɫɭɬɧɚ ʁɟ ɭ 80%. 
Дɟɮɢɧɢɲɟ ɫɟ ɤɚɨ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɯɨɦɨɰɢɫɬɟɢɧɚ ɭ ɫɟɪɭɦɭ ɜɟʄɚ ɨɞ 15 µmol/l, ɚ ɧɚɫɬɚʁɟ 
ɤɚɨ ɩɨɫɥɟɞɢɰɚ ɫɦɚʃɟɧɟ ɚɤɬɢɜɧɨɫɬɢ ɟɧɡɢɦɚ ɤʂɭɱɧɢɯ ɭ ɦɟɬɚɛɨɥɢɡɦɭ ɯɨɦɨɰɢɫɬɟɢɧɚ, 
ɤɚɨ ɲɬɨ ɫɭ ɪɟɞɭɤɬɚɡɚ 5-ɦɟɬɢɥ-ɬɟɬɪɚɯɢɞɪɨɮɨɥɚɬɚ, ɫɢɧɬɚɡɚ ɦɟɬɢɨɧɢɧɚ ɢ β-ɫɢɧɬɚɡɚ 
ɰɢɫɬɚɬɢɨɧɚ. Сɦɚʃɟɧɚ ɚɤɬɢɜɧɨɫɬ ɬɢɯ ɟɧɡɢɦɚ ɩɨɫɥɟɞɢɰɚ ʁɟ ɫɦɚʃɟɧɟ ɤɨɧɰɟɧɬɪɚɰɢʁɟ 
ɜɢɬɚɦɢɧɚ B6, B12 ɢ ɮɨɥɧɟ ɤɢɫɟɥɢɧɟ (ɤɨɮɚɤɬɭɪɢ ɩɨɦɟɧɭɬɢɯ ɟɧɡɢɦɚ) [34, 35]. 
Нɟɞɨɫɬɚɬɚɤ ɜɢɬɚɦɢɧɚ B6 ɧɚɫɬɚʁɟ ɤɚɞɚ ʁɟ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɜɢɬɚɦɢɧɚ B6 ɭ ɫɟɪɭɦɭ < 20 
nmol/l, ɧɟɞɨɫɬɚɬɚɤ ɜɢɬɚɦɢɧɚ B12 ɤɚɞɚ ʁɟ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɜɢɬɚɦɢɧɚ B12 ɭ ɫɟɪɭɦɭ < 200 
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pg/ml, ɚ ɧɟɞɨɫɬɚɬɚɤ ɮɨɥɧɟ ɤɢɫɟɥɢɧɟ ɤɚɨ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɮɨɥɧɟ ɤɢɫɟɥɢɧɟ ɭ ɫɟɪɭɦɭ < 
2.2 mg/ml [34, 35]. Кɨɞ ɡɞɪɚɜɟ ɩɨɩɭɥɚɰɢʁɟ ɧɨɪɦɚɥɧɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ADMA ɭ ɩɥɚɡɦɢ 
ʁɟ ≤ 1.0 µmol/l, ɤɨɞ ɛɨɥɟɫɧɢɤɚ ɧɚ ɯɟɦɨɞɢʁɚɥɢɡɢ ≤ 2.2 ^mol/l, ɚ ɭ ɤɨɧɰɟɧɬɪɚɰɢʁɚɦɚ 3-
15 µmol/l ADMA ɛɥɨɤɢɪɚ ɫɬɜɚɪɚʃɟ NO ɭ ɟɧɞɨɬɟɥɧɢɦ ʄɟɥɢʁɚɦɚ ɤɪɜɧɢɯ ɫɭɞɨɜɚ ɢ 
ɡɚɩɨɱɢʃɟ ɩɪɨɰɟɫ ɚɬɟɪɨɫɤɥɟɪɨɡɟ [36, 37]. Мɢɤɪɨɢɧɮɥɚɦɚɰɢʁɚ. ɩɪɢɫɭɬɧɚ ʁɟ ɤɨɞ 30%-
50% ɨɜɢɯ ɛɨɥɟɫɧɢɤɚ. Мɢɤɪɨɢɧɮɥɚɦɚɰɢʁɚ ɭɡɪɨɤɭʁɟ ɧɚɤɭɩʂɚʃɟ ɧɟɭɬɪɨɮɢɥɚ ɢ 
ɦɨɧɨɰɢɬɚ ɭ ɚɬɟɪɨɫɤɥɟɪɨɬɫɤɨɦ ɩɥɚɤɭ, ɚ ɨɫɥɨɛɚɻɚʃɟ ɫɥɨɛɨɞɧɢɯ ɪɚɞɢɤɚɥɚ ɤɢɫɟɨɧɢɤɚ 
(ɨɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ), ɰɢɬɨɤɢɧɚ ɢ ɦɟɬɚɥɨɩɪɨɬɟɢɧɚɡɚ ɦɨɝɭ ɞɚ ɞɨɜɟɞɭ ɞɨ ɪɭɩɬɭɪɟ ɤɚɩɟ 
ɚɬɟɪɨɫɤɥɟɪɨɬɫɤɨɝ ɩɥɚɤɚ ɢ ɪɚɡɜɨʁɚ ɚɤɭɬɧɨɝ ɤɨɪɨɧɚɪɧɨɝ ɞɨɝɚɻɚʁɚ [38, 39]. 

 
 
2.5.4. Паɪаɦɟɬɪɢ ɨɤɫɢɞаɰɢɨɧɨɝ ɫɬɪɟɫа ɤɨɞ бɨɥɟɫɧɢɤа ɧа ɯɟɦɨɞɢʁаɥɢɡɢ  
 

Сɥɨɛɨɞɧɢ ɪɚɞɢɤɚɥɢ ɤɢɫɟɨɧɢɤɚ ɢɦɚʁɭ ɜɟɨɦɚ ɤɪɚɬɚɤ ɩɨɥɭɠɢɜɨɬ (ʁɟɞɧɚ 
ɫɟɤɭɧɞɚ), ɩɚ ɫɟ ɤɥɢɧɢɱɤɚ ɩɪɨɰɟɧɚ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɜɪɲɢ ɦɟɪɟʃɟɦ ɫɬɚɛɢɥɧɢɯ 
ɩɪɨɞɭɤɚɬɚ ɨɤɫɢɞɚɰɢʁɟ. Пɚɪɚɦɟɬɪɢ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɭɤʂɭɱɭʁɭ: ɩɪɨɞɭɤɬɟ 
ɥɢɩɢɞɧɟ ɩɟɪɨɤɫɢɞɚɰɢʁɟ (ɤɚɨ ɲɬɨ ɫɭ: acrolein, malonyldialdehyde, 4-hydroxynonenal, 
TBARS, F2- isoprostanes), ɡɚɜɪɲɧɟ ɩɪɨɞɭɤɬɟ ɨɤɫɢɞɚɰɢʁɟ ɥɢɩɢɞɚ (oxLDL, ɚɧɬɢ-
oxLDL ɚɧɬɢɬɟɥɚ), ɨɤɫɢɞɚɬɢɜɧɨ ɢɡɦɟʃɟɧɟ ɩɪɨɬɟɢɧɟ (ɡɚɜɪɲɧɢ ɩɪɨɞɭɤɬ ɨɤɫɢɞɚɰɢʁɟ 
ɩɪɨɬɟɢɧɚ - AOPP), ɡɚɜɪɲɧɟ ɩɪɨɞɭɤɬɟ ɝɥɢɤɚɰɢʁɟ ɩɪɨɬɟɢɧɚ (AGE), ɟɜɚɥɭɚɰɢʁɭ 
ɚɤɬɢɜɧɨɫɬɢ ɚɧɬɢɨɤɫɢɞɚɰɢɨɧɢɯ ɟɧɡɢɦɚ (ɫɚɞɪɠɚʁ SOD ɢ ɝɥɭɬɚɬɢɨɧ ɩɟɪɨɤɫɢɞɚɡɟ ɭ 
ɟɪɢɬɪɨɰɢɬɢɦɚ), ɟɜɚɥɭɚɰɢʁɭ ɧɟɟɧɡɢɦɫɤɢɯ ɚɧɬɢɨɤɫɢɞɚɧɚɫɚ (ɜɢɬɚɦɢɧ C ɭ ɩɥɚɡɦɢ, 
ɫɚɞɪɠɚʁ ɝɥɭɬɚɬɢɨɧɚ ɢ ɜɢɬɚɦɢɧɚ E ɭ ɟɪɢɬɪɨɰɢɬɢɦɚ) ɢ ɢɧɮɥɚɦɚɬɨɪɧɟ ɩɪɨɬɟɢɧɟ (CRP, 
ɚɥɛɭɦɢɧ) [40]. Кɚɨ ɩɚɪɚɦɟɬɚɪ ɨɤɫɢɞɚɰɢʁɟ ɧɭɤɥɟɢɧɫɤɢɯ ɤɢɫɟɥɢɧɚ ɤɨɪɢɫɬɢ ɫɟ 8-
hydroxy-2’-deoxiguanosine (8-OHdG), ɚ ʃɟɝɨɜɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɭ ɫɟɪɭɦɭ ɢ ɭ 
ɥɟɭɤɨɰɢɬɢɦɚ ɩɨɜɟʄɚɧɚ ʁɟ ɤɨɞ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɟ ɥɟɱɟ ɪɟɞɨɜɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ [40]. 

 
 

2.5.5. Лɟɱɟʃɟ ɨɤɫɢɞаɰɢɨɧɨɝ ɫɬɪɟɫа ɤɨɞ бɨɥɟɫɧɢɤа ɧа ɯɟɦɨɞɢʁаɥɢɡɢ 
 
Аɧɬɢɨɤɫɢɞɚɰɢɨɧɚ ɫɬɪɚɬɟɝɢʁɚ ɫɚɫɬɨʁɢ ɫɟ: ɭ ɧɚɞɨɤɧɚɞɢ ɜɢɬɚɦɢɧɚ C, ɜɢɬɚɦɢɧɚ 

E (ɚ- ɬɨɤɨɮɟɪɨɥ), ɫɟɥɟɧɚ, N-ɚɰɟɬɢɥɰɢɫɬɟɢɧɚ ɢ ɤɨɟɧɡɢɦɚ Q10. Кɨɞ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ 
ɫɭ ɧɚ ɪɟɞɨɜɧɢɦ ɯɟɦɨɞɢʁɚɥɢɡɚɦɚ ɩɪɢɫɭɬɚɧ ʁɟ ɧɟɞɨɫɬɚɬɚɤ ɜɢɬɚɦɢɧɚ C, ʁɟɪ ʁɟ ɩɚɰɢʁɟɧɬ 



 

31 

ɭ ɫɚ ɦɚʃɢɦ ɞɢʁɟɬɟɬɫɤɢɦ ɭɧɨɫɨɦ (ɩɨɜɪʄɟ ɢ ɜɨʄɟ ɩɨɪɟɞ ɜɢɬɚɦɢɧɚ C, ɢɦɚ ɭ ɫɜɨɦ 
ɫɚɞɪɠɚʁɭ ɢ ɩɨɜɟʄɚɧɭ ɤɨɥɢɱɢɧɭ ɤɚɥɢʁɭɦɚ) ɢ ʃɟɝɨɜɨɝ ɭɤɥɚʃɚʃɚ ɭ ɬɨɤɭ ɩɪɨɰɟɫɚ 
ɯɟɦɨɞɢʁɚɥɢɡɟ Хɟɦɨɞɢʁɚɥɢɡɨɦ ɫɟ ɟɥɢɦɢɧɢɲɟ 100-300 mg ɜɢɬɚɦɢɧɚ C ( ɫɦɚʃɭʁɟ ɫɟ 
ɡɚ 30%-50%) [41]. Кɨɞ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɟ ɥɟɱɟ ɪɟɞɨɜɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ, ɜɢɬɚɦɢɧ C 
ɩɪɢɦɟʃɭʁɟ ɫɟ ɭ ɞɨɡɢ ɨɞ ɫɬɨ ɞɨ ɞɜɟɫɬɚ ɦɢɥɢɝɪɚɦɚ ɞɧɟɜɧɨ, ɚ ɦɨɠɟ ɫɟ ɩɪɢɦɟɧɢɬɢ ɢ 
ɜɟɧɫɤɢ ɭ ɞɨɡɢ 300-500 mg ɩɨɫɥɟ ɫɜɚɤɟ ɫɟɫɢʁɟ ɯɟɦɨɞɢʁɚɥɢɡɟ ɬɨɤɨɦ ɨɫɚɦ ɞɨ ɞɜɚɧɚɟɫɬ 
ɧɟɞɟʂɚ, ɭɡ ɨɞɝɨɜɚɪɚʁɭʄɢ ɨɩɪɟɡ ɡɚ ɪɚɧɨ ɨɬɤɪɢɜɚʃɟ ɫɢɫɬɟɦɫɤɟ ɨɤɫɚɥɨɡɟ (ɩɨɬɪɟɛɧɨ ʁɟ 
ɦɟɪɟʃɟ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɨɤɫɚɥɚɬɚ ɭ ɫɟɪɭɦɭ) [41]. Иɧɬɪɚɜɟɧɫɤɚ ɩɪɢɦɟɧɚ ɜɢɬɚɦɢɧɚ C, 
ɞɨɜɨɞɢ ɞɨ ɭɦɚʃɟʃɚ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɮɟɪɢɬɢɧɚ ɢ ɩɪɨɡɚɩɚʂɟɧɫɤɢɯ ɦɟɞɢʁɚɬɨɪɚ ɭ 
ɫɟɪɭɦɭ, ɚ ɫɦɚʃɭʁɟ ɨɤɫɢɞɚɬɢɜɧɢ ɫɬɪɟɫ ɢ ɪɟɡɢɫɬɟɧɰɢʁɭ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ [41].  

Вɢɬɚɦɢɧ E (ɚ-tocopherol) ɢɦɚ ʁɚɤɨ ɚɧɬɢɨɤɫɢɞɚɰɢɨɧɨ ɞɟʁɫɬɜɨ. Пɪɢɦɟʃɭʁɟ ɫɟ 
per os, ɚ ɞɨɡɚ ɜɢɬɚɦɢɧɚ Е ɦɨɠɟ ɫɟ ɢɫɤɚɡɚɬɢ ɭ ɢɧɬɟɪɧɚɰɢɨɧɚɥɧɢɦ ʁɟɞɢɧɢɰɚɦɚ ɢɥɢ 
ɦɢɥɢɝɪɚɦɢɦɚ: 

100 IU = 67 mg ɩɪɢɪɨɞɧɨɝ ɜɢɬɚɦɢɧɚ E [42]. Пɪɢɦɟɧɚ ɜɢɬɚɦɢɧɚ Ц ɭ ɞɨɡɢ 400-
800 mg/ɞɚɧ ɭ ɬɪɚʁɚʃɭ ɨɞ ɨɫɚɦ ɞɨ ɞɜɚɧɚɟɫɬ ɧɟɞɟʂɚ ɡɧɚɬɧɨ ɫɦɚʃɭʁɟ ɤɨɧɰɟɧɬɪɚɰɢʁɭ 
ɦɚɥɨɧɞɢɚɥɞɟɯɢɞɚ, oxLDL ɢ TBARS-ɚ ɭ ɩɥɚɡɦɢ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɟ ɥɟɱɟ ɪɟɞɨɜɧɨɦ 
ɯɟɦɨɞɢʁɚɥɢɡɨɦ. Уɩɨɬɪɟɛɨɦ ɜɢɬɚɦɢɧɚ Е ɩɪɟɜɟɧɢɪɚ ɫɟ ɨɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ, ɫɩɪɟɱɚɜɚ 
ɪɚɡɜɨʁ ɢ ɭɛɪɡɚʃɟ ɚɬɟɪɨɫɤɥɟɪɨɡɟ ɢ ɫɦɚʃɭʁɟ ɞɟɛʂɢɧɭ ɢɧɬɢɦɚ-ɦɟɞɢʁɚ ɤɚɪɨɬɢɞɧɢɯ 
ɚɪɬɟɪɢʁɚ ɤɨɞ ɨɧɢɯ ɩɚɰɢʁɟɧɚɬɚ ɤɨʁɢ ɩɪɢɫɬɭɩɚʁɭ ɪɟɞɜɧɨʁ ɯɟɦɨɞɢʁɚɥɢɡɢ[42].  

N-ɚɰɟɬɢɥɰɢɫɬɟɢɧ (NAC) ɩɨɜɟʄɚɜɚ ɫɬɜɚɪɚʃɟ ɝɥɭɬɚɬɢɨɧɚ, ɤɨʁɢ ɢɦɚ ɜɚɠɧɭ 
ɭɥɨɝɭ ɭ ɮɭɧɤɰɢʁɢ ɚɧɬɢɨɤɫɢɞɚɰɢɨɧɢɯ ɟɧɡɢɦɚ, ɤɚɨ ɲɬɨ ʁɟ ɝɥɭɬɚɬɢɨɧ ɩɟɪɨɤɫɢɞɚɡɚ 
(GSH-Px). Пɪɢɦɟʃɟɧ ɭ ɞɨɡɢ 600-1200 mg/ɞɚɧ ɬɨɤɨɦ ɬɪɢ ɞɨ ɲɟɫɬ ɦɟɫɟɰɢ ɡɧɚɬɧɨ 
ɫɦɚʃɭʁɟ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɦɚɥɨɧɞɢɚɥɞɟɯɢɞɚ (MDA) ɢ ɚɫɢɦɟɬɪɢɱɧɨɝ 
ɞɢɦɟɬɢɥɚɪɝɢɧɢɧɚ (ADMA) ɭ ɩɥɚɡɦɢ, ɫɦɚʃɭʁ ɟ ɢɧɞɟɤɫ ɨɬɩɨɪɧɨɫɬɢ ɧɚ ɭɬɢɰɚʁ 
ɟɪɢɬɪɨɩɨɟɬɢɧɚ [42]. 

Кɨɟɧɡɢɦ Q ɨɛɟɡɛɟɻɭʁɟ ɯɨɦɟɨɫɬɚɡɭ ɦɢɬɨɯɨɧɞɪɢʁɚ ɢ ɫɦɚʃɭʁɟ ɨɤɫɢɞɚɰɢɨɧɢ 
ɫɬɪɟɫ (ɫɩɪɟɱɚɜɚ ɨɤɫɢɞɚɰɢʁɭ ɥɢɩɢɞɚ, ɩɪɨɬɟɢɧɚ ɢ ɧɭɤɥɟɢɧɫɤɢɯ ɤɢɫɟɥɢɧɚ). Пɪɢɦɟʃɟɧ 
ɭ ɞɨɡɢ 1200-1800 mg ɧɚ ɞɚɧ ɬɨɤɨɦ ɱɟɬɢɪɢ ɞɨ ɲɟɫɬ ɦɟɫɟɰɢ, ɡɧɚɬɧɨ ɫɦɚʃɭʁɟ 
ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɡɚɜɪɲɧɢɯ ɩɪɨɞɭɤɚɬɚ ɨɤɫɢɞɚɰɢʁɟ ɩɪɨɬɟɢɧɚ (AOPP) ɢ 
ɦɚɥɨɧɞɢɚɥɞɟɯɢɞɚ (MDA) ɭ ɩɥɚɡɦɢ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɟ ɥɟɱɟ ɪɟɞɨɜɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ 
[43].  

On-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɚ ɫɦɚʃɭʁɟ ɪɟɡɢɫɬɟɧɰɢʁɭ ɧɚ ɞɟʁɫɬɜɨ 
ɟɪɢɬɪɨɩɨɟɬɢɧɚ. Сɦɚʃɟʃɟ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɩɨɫɥɟɞɢɰɚ ʁɟ 
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ɩɨɜɟʄɚɧɨɝ ɭɤɥɚʃɚʃɚ ɯɟɩɰɢɞɢɧɚ, ɦɟɞɢʁɚɬɨɪɚ ɢɧɮɥɚɦɚɰɢʁɟ ɢ ɩɪɨɞɭɤɚɬɚ ɨɤɫɢɞɚɰɢʁɟ 
ɥɢɩɢɞɚ, ɩɪɨɬɟɢɧɚ ɢ ɧɭɤɥɟɢɫɧɤɢɯ ɤɢɫɟɥɢɧɚ ɭ ɬɨɤɭ ɫɟɚɧɫɟ ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ. 
Лɟɱɟʃɟ on-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɨɦ ɬɨɤɨɦ ɬɪɢ ɞɨ ɲɟɫɬ ɦɟɫɟɰɢ ɡɧɚɬɧɨ ɫɦɚʃɭʁɟ 
ɢɧɮɥɚɦɚɰɢʁɭ, ɨɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ, ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɯɟɩɰɢɞɢɧɚ ɭ ɫɟɪɭɦɭ, ɱɢɦɟ ɫɟ 
ɩɨɜɟʄɚɜɚ ɪɚɫɩɨɥɨɠɢɜɨɫɬ ɝɜɨɠɻɚ ɡɚ ɟɪɢɬɪɨɩɨɟɡɭ ɢ ɫɦɚʃɭʁɟ ɪɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɞɟʁɫɬɜɨ 
ɟɪɢɬɪɨɩɨɟɬɢɧɚ [44, 45].  

Мɟɦɛɪɚɧɟ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ ɨɛɥɨɠɟɧɟ ɜɢɬɚɦɢɧɨɦ Е ɫɦɚʃɭʁɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ 
ɩɚɪɚɦɟɬɚɪɚ ɥɢɩɢɞɧɟ ɩɟɪɨɤɫɢɞɚɰɢʁɟ ɭ ɫɟɪɭɦɭ, ɤɚɨ ɲɬɨ ɫɭ: ɦɚɥɨɧɞɢɚɥɞɟɯɢɞ (MDA), 
ɪɟɚɤɬɢɜɧɟ ɫɭɩɫɬɚɧɰɢʁɟ ɜɟɡɚɧɟ ɡɚ ɬɢɨɛɚɪɛɢɬɭɪɢɱɧɭ ɤɢɫɟɥɢɧɭ (TBARS) ɢ 
ɨɤɫɢɞɨɜɚɧɢ LDL ɯɨɥɟɫɬɟɪɨɥ (oxLDL). Мɧɨɝɚ ɢɫɩɢɬɢɜɚʃɚ ɩɨɤɚɡɭʁɭ ɞɚ ɨɜɟ ɜɪɫɬɟ 
ɦɟɦɛɪɚɧɚ ɫɦɚʃɭʁɭ ɢ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɩɚɪɚɦɟɬɚɪɚ ɨɤɫɢɞɚɬɢɜɧɨɝ ɨɲɬɟʄɟʃɚ 
ɧɭɤɥɟɢɧɫɤɢɯ ɤɢɫɟɥɢɧɚ, ɤɚɨ ɲɬɨ ʁɟ 8 - OHdG, ɤɚɨ ɢ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɩɚɪɚɦɟɬɚɪɚ 
ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɟ (CRP, ɢɧɬɟɪɥɟɭɤɢɧ-6) [46-53]. Дɢʁɚɥɢɡɧɚ ɦɟɦɛɪɚɧɚ ɨɛɥɨɠɟɧɚ 
ɜɢɬɚɦɢɧɨɦ E ɫɦɚʃɭʁɟ ɫɚɞɪɠɚʁ 8-OHdG ɭ ɥɟɭɤɨɰɢɬɢɦɚ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɟ ɥɟɱɟ 
ɯɟɦɨɞɢʁɚɥɢɡɨɦ (ɫɦɚʃɭʁɟ ɩɪɨɰɟɧɚɬ ɨɤɫɢɞɚɰɢʁɟ DNA ɥɟɭɤɨɰɢɬɚ). Пɪɢɦɟɧɚ ɬɢɯ 
ɦɟɦɛɪɚɧɚ ɨɛɟɡɛɟɻɭʁɭ ɞɨɛɪɭ ɤɨɧɬɪɨɥɭ ɮɭɧɤɰɢʁɟ ɥɟɭɤɨɰɢɬɚ, ɭɡ ɟɜɢɞɟɧɬɧɨ 
ɚɧɬɢɨɤɫɢɞɚɰɢɨɧɨ ɢ ɚɧɬɢɢɧɮɥɚɦɚɬɨɪɧɨ ɞɟʁɫɬɜɨ [46-53]. Лɟɱɟʃɟ high-flux 
ɯɟɦɨɞɢʁɚɥɢɡɨɦ ɫ ɩɨɥɢɫɭɥɮɨɧɫɤɢɦ ɦɟɦɛɪɚɧɚɦɚ ɨɛɨɥɨɠɟɧɢɦ ɜɢɬɚɦɢɧɨɦ E ɬɨɤɨɦ 
ɲɟɫɬ ɦɟɫɟɰɢ, ɡɧɚɬɧɨ ɫɦɚʃɭʁɟ ɨɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ, ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɭ, ɢɧɞɟɤɫ 
ɨɬɩɨɪɧɨɫɬɢ ɧɚ ɭɬɢɰɚʁ ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɢ ɩɨɩɪɚɜʂɚ ɥɟɱɟʃɟ ɚɧɟɦɢʁɟ ɭ ɩɨɩɭɥɚɰɢʁɢ 
ɩɚɰɢʁɟɧɚɬɚ ɫɚ ɪɟɞɨɜɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ [46-53].  

Лɟɱɟʃɟ ɚɧɟɦɢʁɟ ɤɨɞ ɛɨɥɟɫɧɢɤɚ ɧɚ ɯɟɦɨɞɢʁɚɥɢɡɢ ɭɤʂɭɱɭʁɟ ɩɪɢɦɟɧɭ ɚɝɟɧɚɫɚ 
ɤɨʁɢ ɫɬɢɦɭɥɢɲɭ ɟɪɢɬɪɨɩɨɟɡɭ (ESA) ɢ ɢɧɬɪɚɜɟɧɫɤɭ ɩɪɢɦɟɧɭ ɝɜɨɠɻɚ (iron sucrose). 
Нɚɤɨɧ ɩɪɢɦɟɧɟ ɢɧɬɪɚɜɟɧɫɤɨɝ ɝɜɨɠɻɚ ɭ ɞɨɡɢ ɨɞ 100 mg (ɬɨɤɨɦ 15-30 ɦɢɧɭɬɚ ɨɞ 
ɢɧɮɭɡɢʁɟ) ɡɧɚɬɧɨ ɫɟ ɩɨɜɟʄɚɜɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɫɥɨɛɨɞɧɢɯ ɪɚɞɢɤɚɥɚ ɤɢɫɟɨɧɢɤɚ ɤɨɞ 
ɨɜɢɯ ɛɨɥɟɫɧɢɤɚ [54-57]. Рɚɞɢ ɫɩɪɟɱɚɜɚʃɚ ɪɚɡɜɨʁɚ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɧɚɤɨɧ i.v. 
ɩɪɢɦɟɧɟ ɝɜɨɠɻɚ, 2015. ɝɨɞɢɧɟ US FDA (ɟɧɝɥ. Food and Drug Administration) 
ɨɞɨɛɪɢɥɚ ʁɟ ɡɚ ɨɞɪɚɫɥɟ ɛɨɥɟɫɧɢɤɟ ɤɨʁɢ ɫɟ ɥɟɱɟ ɯɟɦɨɞɢʁɚɥɢɡɨɦ ɩɪɟɩɚɪɚɬ ɝɜɨɠɻɚ - 
FPC (ɟɧɝɥ. Ferric Pyrophosphate Citrate), ɤɨʁɢ ɫɟ ɩɪɢɦɟʃɭʁɟ ɩɪɟɤɨ ɪɚɫɬɜɨɪɚ ɡɚ 
ɯɟɦɨɞɢʁɚɥɢɡɭ [54-57]. Јɟɞɧɚ ɚɦɩɭɥɚ ɨɞ 5 ml FPC (TrifericTM) ɞɨɞɚ ɫɟ ɧɚ ɫɜɚɤɢɯ 2.5 
ɝɚɥɨɧɚ ɛɢɤɚɪɛɨɧɚɬɧɨɝ ɤɨɧɰɟɧɬɪɚɬɚ, ɬɚɤɨ ɞɚ ɮɢɧɚɥɧɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ FPC ɭ ɪɚɫɬɜɨɪɭ 
ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ ɢɡɧɨɫɢ 110 µg/l (2.0 µmol/l). FPC ɫɟ ɩɪɢɦɟʃɭʁɟ ɤɨɞ ɫɜɚɤɨɝ ɬɪɟɬɦɚɧɚ 
ɯɟɦɨɞɢʁɚɥɢɡɟ, ɚ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɮɟɪɢɬɢɧɚ ɭ ɫɟɪɭɦɭ ɢ ɡɚɫɢʄɟʃɟ ɬɪɚɧɫɮɟɪɢɧɚ 
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ɝɜɨɠɻɟɦ (TSAT) ɬɪɟɛɚ ɦɟɪɢɬɢ ɧɚ ɫɜɚɤɚ ɬɪɢ ɦɟɫɟɰɚ. Кɚɞɚ ʁɟ ɩɪɟɤɨ 1000, ɚ TSAT 
ɜɟʄɢ ɨɞ 50% ɬɪɟɛɚ ɩɪɟɤɢɧɭɬɢ ɩɪɢɦɟɧɭ FPC, ɢ ɞɚʂɟ ɤɨɪɢɫɬɢɬɢ ɫɬɚɧɞɚɪɞɧɢ 
ɛɢɤɚɪɛɨɧɚɬɧɢ ɪɚɫɬɜɨɪ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ. Аɤɨ ʁɟ ɤɨɧɰɟɧɬɪɢɫɚɧɨɫɬ ɮɟɪɢɬɢɧɚ ɭ ɫɟɪɭɦɭ 
ɦɚʃɚ ɨɞ 200 ng/ml ɩɨɬɪɟɛɧɨ ʁɟ ɩɪɢɦɟɧɢɬɢ i.v. ɝɜɨɠɻɟ 400-500 mg, ɬɨɤɨɦ ɧɚɪɟɞɧɢɯ 
ɱɟɬɢɪɢ-ɩɟɬ ɬɪɟɬɦɚɧɚ ɯɟɦɨɞɢʁɚɥɢɡɟ (100 mg/HD), ɚ FPC ɬɪɟɛɚ ɤɨɧɬɢɧɭɢɪɚɧɨ 
ɩɪɢɦɟʃɢɜɚɬɢ. Кɚɞɚ ɫɟ ɩɨɫɬɢɝɧɟ ɰɢʂɧɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɮɟɪɢɬɢɧɚ ɭ ɫɟɪɭɦɭ ɢ 
ɡɚɫɢʄɟʃɚ ɬɪɚɧɫɮɟɪɢɧɚ ɝɜɨɠɻɟɦ, FPC ɬɪɟɛɚ ɩɪɢɦɟʃɢɜɚɬɢ ɤɨɧɬɢɧɭɢɪɚɧɨ, ɡɚɬɨ ɲɬɨ 
ɫɟ ɭ ɬɨɤɭ ɫɜɚɤɟ ɫɟɚɧɫɟ ɯɟɦɨɞɢʁɚɥɡɟ ɝɭɛɢ 5-7 mg ɝɜɨɠɻɚ (ɨɞɪɠɚɜɚʃɟ ɰɢʂɧɢɯ 
ɜɪɟɞɧɨɫɬɢ ɮɟɪɢɬɢɧɚ ɢ TSAT-ɚ) [54-57]. Пɪɢɦɟɧɚ ɝɜɨɠɻɚ ɩɪɟɤɨ ɪɚɫɬɜɨɪɚ ɡɚ 
ɯɟɦɨɞɢʁɚɥɢɡɭ ɫɦɚʃɭʁɟ ɨɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ ɢ ɪɟɡɢɫɬɟɧɰɢʁɭ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ 
(ɞɨɡɚ ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɫɦɚʃɭʁɟ ɫɟ ɡɚ 35%) [54-57]. 

 
 
 

2.6. РЕЗИСТЕНЦИЈА НА ДЕЈСТВО ЕРИТРОПОЕТИНА 
 
2.6.1. Дɟɮɢɧɢɰɢʁа ɪɟɡɢɫɬɟɧɰɢʁɟ ɧа ɟɪɢɬɪɨɩɨɟɬɢɧ  

 
Хɟɦɨɝɥɨɛɢɧ ɭ ɤɪɜɢ ɤɨʁɚ ʁɟ ɦɚʃɚ ɨɞ 120 g/l ɤɨɞ ɠɟɧɚ, ɨɞɧɨɫɧɨ 130 g/l ɤɨɞ 

ɦɭɲɤɚɪɚɰɚ ɨɡɧɚɱɚɜɚɦɨ ɤɚɨ ɚɧɟɦɢʁɭ [58]. Вɨɞɟʄɢ ɭɡɪɨɤ ʁɟ ɧɟɞɨɫɬɚʁɚʃɟ ɟɧɞɨɝɟɧɨɝ 
ɟɪɢɬɪɨɩɨɟɬɢɧɚ, ɚ ʃɟɧɟ ɝɥɚɜɧɟ ɤɥɢɧɢɱɤɟ ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ ɫɭ: ɩɪɨɝɪɟɫɢɜɧɨ ɨɩɚɞɚʃɟ 
ɪɟɧɚɥɧɟ ɪɟɡɢɞɭɚɥɧɟ ɮɭɧɤɰɢʁɟ, ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɟ ɛɨɥɟɫɬɢ, ɫɦɚʃɟʃɟ ɤɨɝɧɢɬɢɜɧɢɯ 
ɮɭɧɤɰɢʁɚ, ɤɚɨ ɢ ɤɜɚɥɢɬɟɬɚ ɠɢɜɨɬɚ ɛɨɥɟɫɧɢɤɚ, ɤɨʁɢ ɫɟ ɥɟɱɟ ɯɟɦɨɞɢʁɚɥɢɡɨɦ. 
Зɚɫɬɭɩʂɟɧɚ ʁɟ ɤɨɞ 90% ɛɨɥɟɫɧɢɤɚ ɫ ɬɟɲɤɢɦ ɫɬɚɞɢʁɭɦɨɦ ɯɪɨɧɢɱɧɟ ɛɨɥɟɫɬɢ ɛɭɛɪɟɝɚ 
(GFR < 25-30 ml/min/1.73 m2) [58], Сɬɢɦɭɥɚɬɨɪɟ ɟɪɢɬɪɨɩɨɟɡɟ - ESA (ɟɧɝɥ. 
Erythropoiesis Stimulatory Agents) ɬɪɟɛɚ ɩɪɢɦɟɧɢɬɢ ɤɚɞɚ ʁɟ ɜɪɟɞɧɨɫɬ Hgb ɢɫɩɨɞ 110 
g/l, ɚ ɰɢʂɧɢ ɧɢɜɨ ɯɟɦɨɝɥɨɛɢɧɚ ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɫɚ ɯɟɦɨɞɢʁɚɥɢɡɨɦ ɬɪɟɛɚ ɞɚ ɛɭɞɟ 110-
120 g/l [58]. И ɩɨɪɟɞ ɩɪɢɦɟɧɟ ɨɞɝɨɜɚɪɚʁɭʄɟ ɞɨɡɟ ɟɪɢɬɪɨɩɨɟɬɢɧɚ, ɤɨɞ 5%-10% 
ɛɨɥɟɫɧɢɤɚ (ɩɨ ɧɟɤɢɦ ɚɭɬɨɪɢɦɚ ɢ ɞɨ 30%) ɤɨʁɢ ɫɟ ɥɟɱɟ ɪɟɞɨɜɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ 
ɩɨɫɬɨʁɢ ɪɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ (ɧɟɦɨɝɭʄɧɨɫɬ ɩɨɫɬɢɡɚʃɚ ɰɢʂɧɟ 
ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɯɟɦɨɝɥɨɛɢɧɚ ɭ ɤɪɜɢ) [58].  
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KDIGO (ɟɧɝɥ. Kidney Disease Improving Global Outcomes)ɤɚɠɟ ɞɚ 
ɪɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɞɟɮɢɧɢɲɟ ɫɟ ɤɚɨ ɧɟɦɨɝɭʄɧɨɫɬ ɨɫɬɜɚɪɢɜɚʃɚ 
ɰɢʂɧɟ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɯɟɦɨɝɥɨɛɢɧɚ ɭ ɤɪɜɢ uz ɟɪɢɬɪɨɩɨɟɬɢɧ ɭ ɞɨɡɢ ≥ 450 ɢɥɢ ≥ 300 
IU/kg/ɧɟɞɟʂɧɨ (s.c.) ɢɥɢ ɞɚɪɛɟɩɨɟɬɢɧɚ-α ɭ ɞɨɡɢ > 1.5 µg/kg/ɧɟɞɟʂɧɨ (> 100 
µg/ɧɟɞɟʂɧɨ) [59, 60]. Зɚ ɩɪɨɰɟɧɭ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɤɨɪɢɫɬɢ 
ɫɟ ɢɧɞɟɤɫ ɪɟɡɢɫɬɟɧɰɢʁɟ ɟɪɢɬɪɨɩɨɟɬɢɧɚ - ERI (ɟɧɝɥ. Erythropoietin Resistance Index) 
[59, 60]. Пɪɟɞɫɬɚɜʂɚ ɨɞɧɨɫ ɧɟɞɟʂɧɟ ɞɨɡɟ ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɡɚɜɢɫɧɟ ɨɞ ɬɟɥɟɫɧɟ ɦɚɫɟ ɢ 
ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɯɟɦɨɝɥɨɛɢɧɚ ɭ ɤɪɜɢ (EPO/kg/ɧɟɞɟʂɧɨ/Hb). Вɪɟɞɧɨɫɬɢ ɢɧɞɟɤɫɚ 
ɪɟɡɢɫɬɟɧɰɢʁɟ ɟɪɢɬɪɨɩɨɟɬɢɧɚ - ERI > 1 . 0  IU/kg/ɧɟɞɟʂɧɨg/gHb ɡɚ ɤɪɚɬɤɨɞɟɥɭʁɭʄɟ 
ɢɥɢ ≥ 0.02 µq/kg/ɧɟɞɟʂɧɨ/gНb ɡɚ ɛɨɥɟɫɧɢɤɟ ɥɟɱɟɧɟ ɞɭɝɨɞɟɥɭʁɭʄɢɦ ɟɪɢɬɪɨɩɨɟɬɢɧɨɦ 
(ɞɚɪɛɟɩɨɟɬɢɧ), ɭɤɚɡɭʁɭ ɧɚ ɩɨɫɬɨʁɚʃɟ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ 
[59,60].  
 
 
2.6.2.  Фаɤɬɨɪɢ ɪɢɡɢɤа ɡа ɪаɡвɨʁ ɪɟɡɢɫɬɟɧɰɢʁɟ  

 
У ɮɚɤɬɨɪɟ ɪɢɡɢɤɚ ɡɚ ɪɚɡɜɨʁ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɫɩɚɞɚʁɭ: 

ɧɟɞɨɫɬɚɬɚɤ ɝɜɨɠɻɚ, ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɚ, ɨɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ, ɧɟɞɨɫɬɚɬɚɤ ɜɢɬɚɦɢɧɚ 
D ɢ ɫɟɤɭɧɞɚɪɧɢ ɯɢɩɟɪɩɚɪɚɬɢɪɟɨɢɞɢɡɚɦ, ɧɟɞɨɫɬɚɬɚɤ ɜɢɬɚɦɢɧɚ C, ɜɢɬɚɦɢɧɚ B12, 
ɮɨɥɧɟ ɤɢɫɟɥɢɧɟ ɢ L-ɤɚɪɧɢɬɢɧɚ, ɤɚɨ ɢ aɧɬɢ-EPO-ɚɧɬɢɬɟɥɚ [59, 60].  

Нɟɞɨɫɬɚɬɚɤ ɝɜɨɠɻɚ ɦɨɠɟ ɛɢɬɢ ɚɩɫɨɥɭɬɧɢ ɢ ɮɭɧɤɰɢɨɧɚɥɧɢ [59,60]. 
Аɩɫɨɥɭɬɧɢ ɧɟɞɨɫɬɚɬɚɤ ɝɜɨɠɻɚ ɧɚʁɱɟɲʄɟ ɧɚɫɬɚʁɟ ɡɛɨɝ ɨɤɭɥɬɧɨɝ 
ɝɚɫɬɪɨɢɧɬɟɫɬɢɧɚɥɧɨɝ ɤɪɜɚɪɟʃɚ (ɭɪɟɦɢʁɫɤɢ ɝɚɫɬɪɢɬɢɫ, ɚɧɬɢɤɨɚɝɭɥɚɰɢʁɚ ɜɚɧɬɟɥɟɫɧɟ 
ɰɢɪɤɭɥɚɰɢʁɟ), ɚ ɝɥɚɜɧɢ ɭɡɪɨɰɢ ɫɭ: ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɚ, ɨɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ, 
ɧɟɞɨɫɬɚɬɚɤ ɜɢɬɚɦɢɧɚ D ɢ ɧɟɞɨɫɬɚɬɚɤ ɜɢɬɚɦɢɧɚ C [59, 60]. Пɪɟɩɨɪɭɤɟ KDIGO (ɟɧɝɥ. 
Kidney Disease Improving Global Outcomes), ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɫɚ ɪɟɞɨɜɧɨɦ 
ɯɟɦɨɞɢʁɚɥɢɡɨɦ ɝɜɨɠɻɟ ɬɪɟɛɚ ɩɪɢɦɟɧɢɬɢ i.v. ɩɭɬɟɦ ɤɚɞɚ ʁɟ ɫɚɬɭɪɚɰɢʁɚ ɬɪɚɧɫɮɟɪɢɧɚ 
ɝɜɨɠɻɟɦ ɦɚʃɚ ɨɞ ɬɪɢɞɟɫɟɬ ɩɨɫɬɨ [61, 62]. 

Гɥɚɜɧɢ ɧɟɞɨɫɬɚɰɢ i.v. ɩɪɢɦɟɧɟ ɝɜɨɠɻɚ ʁɟ ɨɲɬɟʄɟʃɟ ɤɪɜɧɢɯ ɫɭɞɨɜɚ (ɨɬɟɠɚɧɚ 
ɦɨɝɭʄɧɨɫɬ ɚɪɬɟɪɢɨɜɟɧɫɤɟ ɮɢɫɬɭɥɟ). Нɟɩɨɠɟʂɧɟ ɪɟɚɤɰɢʁɟ ɧɚ ɩɪɢɦɟɧɭ ɝɜɨɠɻɚ ɦɨɝɭ 
ɛɢɬɢ: ɚɥɟɪɝɢʁɫɤɟ ɢ ɬɨɤɫɢɱɧɟ [61, 62], Пɨɝɨɪɲɚʃɟ ɩɨɫɬɨʁɟʄɢɯ ɢɧɮɟɤɰɢʁɚ ɢ ɪɚɡɜɨʁɚ 
ɫɟɤɭɧɞɚɪɧɟ ɯɟɦɨɯɪɨɦɚɬɨɡɟ (ɢɧɬɪɚɜɟɧɫɤɨ ɝɜɨɠɻɟ ɧɟ ɬɪɟɛɚ ɩɪɢɦɟʃɢɜɚɬɢ ɤɨɞ 
ɛɨɥɟɫɧɢɤɚ ɫ ɚɤɬɢɜɧɨɦ ɫɢɫɬɟɦɫɤɨɦ ɢɧɮɟɤɰɢʁɨɦ) [61, 62]. Оɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ 
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(ɫɥɨɛɨɞɧɢ ɪɚɞɢɤɚɥɢ ɤɢɫɟɨɧɢɤɚ) ɭɛɪɡɚɜɚ ɪɚɡɜɨʁ ɚɬɟɪɨɫɤɥɟɪɨɡɟ ɢ ɩɨɜɟʄɚɜɚ ɨɩɚɫɧɨɫɬ 
ɨɞ ɪɚɡɜɨʁɚ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɢɯ ɤɨɦɩɥɢɤɚɰɢʁɚ. Нɟɤɨɧɬɪɨɥɢɫɚɧɚ ɭɩɨɬɪɟɛɚ, ɦɨɠɟ 
ɭɡɪɨɤɨɜɚɬɢ ɧɚɤɭɩʂɚʃɟɦ ɭ ɩɚɪɟɧɯɢɦɚɬɨɡɧɢɦ ɨɪɝɚɧɢɦɚ, ɡɛɨɝ ɱɟɝɚ ɞɨɥɚɡɢ ɞɨ ɪɚɡɜɨʁɚ 
ɩɨɪɟɦɟʄɚʁɚ ɮɭɧɤɰɢʁɟ ɬɢɯ ɨɪɝɚɧɚ [61, 62]. 

Мɢɤɪɨɢɧɮɥɚɦɚɰɢʁɚ (CRP > 5 mg/l) ɦɨɠɟ ɭɛɪɡɚɬɢ ɪɚɡɜɨʁ ɚɬɟɪɨɫɤɥɟɪɨɡɟ, 
Пɪɢɫɭɬɧɚ ʁɟ ɤɨɞ 30%-50% ɩɚɰɢʁɟɧɚɬɚ ɧɚ ɯɟɦɨɞɢʁɚɥɢɡɢ, ɚ ʃɟɧɢ ɝɥɚɜɧɢ ɭɡɪɨɰɢ ɫɭ: 
ɩɨɜɟʄɚɧɨ ɫɬɜɚɪɚʃɟ ɢ ɭɦɚʃɟɧɚ ɟɥɢɦɢɧɚɰɢʁɚ, ɤɨʁɚ ɩɨɬɫɬɢɱɟ ɨɤɭɥɬɧɟ ɢɧɮɟɤɰɢʁɟ 
ɜɚɫɤɭɥɚɪɧɨɝ ɩɪɢɫɬɭɩɚ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ, ɯɪɨɧɢɱɧɚ ɩɟɪɢɨɞɨɧɬɚɥɧɚ ɛɨɥɟɫɬ, 
ɛɢɨɢɧɤɨɦɩɚɬɢɛɢɥɧɨɫɬ ɜɚɧɬɟɥɟɫɧɟ ɰɢɪɤɭɥɚɰɢʁɟ ɢ ɦɟɦɛɪɚɧɟ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ, 
ɤɨɧɜɟɧɰɢɨɧɚɥɧɢ ɪɚɫɬɜɨɪ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ (ɦɢɤɪɨɛɢɨɥɨɲɤɢ ɤɜɚɥɢɬɟɬ ɜɨɞɟ ɢ 
ɪɚɫɬɜɨɪɚ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ), ɫɯɟɦɚ 3 [39], Пɪɨɢɧɮɥɚɦɚɬɨɪɧɢ ɦɟɞɢʁɚɬɨɪɢ ɢɫɩɨʂɚɜɚʁɭ 
ɞɢɪɟɤɬɧɨ ɢ ɢɧɞɢɪɟɤɬɧɨ ɧɟɝɚɬɢɜɧɨ ɞɟʁɫɬɜɨ ɧɚ ɩɪɨɰɟɫ ɯɟɦɚɬɨɩɨɟɡɟ. У ɞɢɪɟɤɬɧɚ 
ɧɟɝɚɬɢɜɧɚ ɞɟʁɫɬɜɚ ɫɩɚɞɚʁɭ: ɛɥɨɤɢɪɚʃɟ ɩɪɨɥɢɮɟɪɚɰɢʁɟ ɢ ɞɢɮɟɪɟɧɰɢʁɚɰɢʁɟ ʄɟɥɢʁɚ 
ɩɪɟɤɭɪɫɨɪɚ ɟɪɢɬɪɨɰɢɬɧɟ ɥɨɡɟ, ɛɥɨɤɢɪɚʃɟ ɫɟɤɪɟɰɢʁɟ ɟɧɞɨɝɟɧɨɝ ɟɪɢɬɪɨɩɨɟɬɢɧɚ, ɚ 
ɝɥɚɜɧɨ ɢɧɞɢɪɟɤɬɧɨ ɧɟɝɚɬɢɜɧɨ ɞɟʁɫɬɜɨ ʁɟ ɫɬɢɦɭɥɚɰɢʁɚ ɫɢɧɬɟɡɟ ɢ ɥɭɱɟʃɚ ɯɟɩɰɢɞɢɧɚ 
ɭ ɯɟɩɚɬɨɰɢɬɢɦɚ (IL-6 ɫɬɢɦɭɥɢɲɟ ɫɟɤɪɟɰɢʁɭ ɯɟɩɰɢɞɢɧɚ) [39], Уɫɩɨɪɚɜɚʃɟ ɨɩɚɞɚʃɚ 
ɪɟɡɢɞɭɚɥɧɟ ɮɭɧɤɰɢʁɟ ɛɭɛɪɟɝɚ, ɩɨɛɨʂɲɚɚʃɟ ɧɭɬɪɢɬɢɜɧɨɝ ɫɬɚɬɭɫɚ ɛɨɥɟɫɧɢɤɚ, 
ɩɨɜɟʄɚʄɟ ɨɫɟɬʂɢɜɨɫɬɢ ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɢ ɫɦɚʃɟʃɟ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɢ ɦɨɪɬɚɥɢɬɟɬɚ 
ɩɚɰɢʁɟɧɚɬɚ, ɦɨɝɭʄɟ ʁɟ ɭɤɨɥɢɤɨ ɢɦɚɦɨ ɭɥɬɪɚɱɢɫɬ ɪɚɫɬɜɨɪ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ. [39]. 
Сɦɚʃɟɧɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ CRP-ɚ ɭ ɫɟɪɭɦɭ, ɫɩɪɟʄɚɜɚ ɪɟɡɢɫɬɟɧɰɢʁɭ ɧɚ ɞɟʁɫɬɜɨ 
ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɢ ɨɦɨɝɭʄɚɜɚʁɭ ɩɨɫɬɢɡɚʃɟ ɢ ɨɞɪɠɚɜɚʃɟ ɰɢʂɧɟ ɤɨɧɰɟɧɬɪɚɰɢʁɟ 
ɯɟɦɨɝɥɨɛɢɧɚ ɭ ɤɪɜɢ ɨɜɢɯ ɛɨɥɟɫɧɢɤɚ [39]. 

Јɟɞɚɧ ɨɞ ɱɢɧɢɥɚɰɚ ɪɢɡɢɤɚ ɡɚ ɪɚɡɜɨʁ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ 
ʁɟ ɧɟɞɨɫɬɚɬɚɤ ɜɢɬɚɦɢɧ Д, ɚ ɞɟɮɢɧɢɲɟ ɫɟ ɤɚɨ ɬɟɠɚɤ ɚɤɨ ʁɟ ɤɨɧɰɟɧɬɪɢɫɚɧɨɫɬ ɭ ɫɟɪɭɦɭ 
ɦɚʃɚ ɨɞ < 10 ng/ml [63]. 
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Сɯɟɦа 3. Мɢɤɪɨɢɧɮɥɚɦɚɰɢʁɚ ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɤɨʁɢ ɫɟ ɥɟɱɟ ɪɟɞɨɜɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ 
Пɚɬɨɮɢɡɢɨɥɨɲɤɢ ɦɟɯɚɧɢɡɚɦ ɪɚɡɜɨʁɚ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Гɥɚɜɧɟ ɤɥɢɧɢɱɤɟ ɩɨɫɥɟɞɢɰɟ ɧɟɞɨɫɬɚɬɤɚ ɜɢɬɚɦɢɧɚ D ʁɟɫɭ: ɪɚɡɜɨʁ ɫɟɤɭɧɞɚɪɧɨɝ 

ɯɢɩɟɪɩɚɪɚɬɢɪɟɨɢɞɢɡɦɚ, ɫɦɚʃɟɧɚ ɝɭɫɬɢɧɚ ɤɨɲɬɚɧɨɝ ɬɤɢɜɚ (ɨɫɬɟɨɩɨɪɨɡɚ), 
ɚɬɟɪɨɫɤɥɟɪɨɡɚ ɢ ɜɚɫɤɭɥɚɪɧɚ ɤɚɥɰɢɮɢɤɚɰɢʁɚ, ɩɨɪɟɦɟʄɚʁ ɮɭɧɤɰɢʁɟ ɤɨɝɧɢɰɢʁɟ, 
ɪɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɢ ɪɚɡɜɨʁ ɚɧɟɦɢʁɟ, ɩɪɨɝɪɟɫɢɜɧɢ ɝɭɛɢɬɚɤ 
ɪɟɡɢɞɭɚɥɧɟ ɮɭɧɤɰɢʁɟ ɛɭɛɪɟɝɚ ɢ ɧɟɩɨɜɨʂɚɧ ɢɫɯɨɞ ɛɨɥɟɫɧɢɤɚ [63]. Ћɟɥɢʁɟ ɢɦɭɧɫɤɨɝ 
ɫɢɫɬɟɦɚ ɭ ɤɨɫɬɧɨʁ ɫɪɠɢ (ɦɨɧɨɰɢɬɢ, Т-ɥɢɦɮɨɰɢɬɢ) ɧɚ ɩɨɜɪɲɢɧɢ ɦɟɦɛɪɚɧɟ 
ɢɫɩɨʂɚɜɚʁɭ ɪɟɰɟɩɬɨɪ ɡɚ ɜɢɬɚɦɢɧ D - VDR (ɟɧɝɥ. Vitamin D Receptor). Зɛɨɝ 
ɧɟɞɨɫɬɚɬɤɚ ɜɢɬɚɦɢɧɚ D, ɦɨɧɨɰɢɬɢ ɢ Т-ɥɢɦɮɨɰɢɬɢ ɭ ɤɨɫɬɧɨʁ ɫɪɠɢ ɩɨʁɚɱɚɧɨ ɫɬɜɚɪɚʁɭ 
ɢ ɥɭɱɟ ɩɪɨɡɚɩɚʂɟɧɫɤɟ ɰɢɬɨɤɢɧɟ, ɨɧɢ ɛɥɨɤɢɪɚʁɭ ɩɪɨɥɢɮɟɪɚɰɢʁɭ ɢ ɞɢɮɟɪɟɧɰɢʁɚɰɢʁɭ 
ʄɟɥɢʁɚ ɩɪɟɤɭɪɫɨɪɚ ɟɪɢɬɪɨɰɢɬɧɟ ɥɨɡɟ, ɫɟɤɪɟɰɢʁɭ ɟɧɞɨɝɟɧɨɝ ɟɪɢɬɪɨɩɨɟɬɢɧɚ, 
ɫɬɢɦɭɥɢɲɭ ɫɟɤɪɟɰɢʁɭ ɯɟɩɰɢɞɢɧɚ ɢ ɪɚɡɜɨʁ ɮɭɧɤɰɢɨɧɚɥɧɨɝ ɧɟɞɨɫɬɚɬɤɚ ɝɜɨɠɻɚ, 
ɫɯɟɦɚ 4 [63].  
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Сɯɟɦа 4. Рɚɡɜɨʁ ɚɧɟɦɢʁɟ ɭɫɥɟɞ ɩɪɢɫɭɬɧɟ ɪɟɡɢɫɬɟɧɰɢʁɟ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Тɟɪɚɩɢʁɚ ɭɤʂɭɱɭʁɟ ɩɪɢɦɟɧɭ ɟɪɝɨɤɚɥɰɢɮɟɪɨɥɚ ɢɥɢ ɯɨɥɟɤɚɥɰɢɮɟɪɨɥɚ ɬɨɤɨɦ 

ɬɪɢ ɞɨ ɲɟɫɬ ɦɟɫɟɰɢ [63]. Аɤɨ ʁɟ ɪɟɱ ɨ ɬɟɲɤɨɦ ɞɟɮɢɰɢɬɭ ɜɢɬɚɦɢɧɚ D, 
ɟɪɝɨɤɚɥɰɢɮɟɪɨɥ ɫɟ ɩɪɢɦɟʃɭʁɟ ɭ ɞɨɡɢ ɨɞ ɩɟɞɟɫɟɬɯɢʂɚɞɚ ɧɚ ɫɟɞɚɦ ɞɚɧɚ ɬɨɤɨɦ ɩɪɜɨɝ 
ɦɟɫɟɰɚ, ɚ ɡɚɬɢɦ ɫɟ ɧɚɫɬɚɜʂɚ ɢɫɬɨɦ ɞɨɡɨɦ ɦɟɫɟɱɧɨ ɭ ɬɨɤɭ 3 ɦɟɫ. Пɪɟɦɚ ɩɪɟɩɨɪɭɤɚɦɚ 
KDIGO, ɩɪɢɦɟɧɚ ɟɪɝɨɤɚɥɰɢɮɟɪɨɥɚ ʁɟ ɢɧɞɢɤɨɜɚɧɚ ɫɜɟ ɩɨɪɚɫɬɚ ɜɢɬ. D ɩɪɟɤɨ 30 ng/ml 
(30-80 ng/ml) [63]. Пɨɪɟɞ ɟɪɝɨɤɚɥɰɢɮɟɪɨɥɚ ɦɨɠɟ ɫɟ ɩɪɢɦɟʃɢɜɚɬɢ ɢ 
ɯɨɥɟɤɚɥɰɢɮɟɪɨɥ (ɜɢɬɚɦɢɧ D3) ɭ ɞɨɡɢ ɨɞ 25.000 IU/ɧɟɞɟʂɧɨ. Кɨɞ ɬɟɠɢɯ ɞɟɮɢɰɢɬɚ, 
ɬɟɪɚɩɢʁɚ ʁɟ ɬɪɢ ɞɨ ɲɟɫɬ ɦɟɫɟɰɢ, ɞɨ ɩɨɫɬɢɡɚʃɚ ɰɢʂɧɢɯ ɜɪɟɞɧɨɫɬɢ., ɫɯɟɦɚ 5 [63]. 
Кɨɧɰɟɧɬɪɚɰɢʁɭ ɜɢɬɚɦɢɧɚ D ɭ ɫɟɪɭɦɭ ɬɪɟɛɚ ɦɟɪɢɬɢ ʁɟɞɚɧɩɭɬ ɝɨɞɢɲʃɟ [63]. 
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Сɯɟɦа 5. Аɥɝɨɪɢɬɚɦ ɡɚ ɩɪɢɦɟɧɭ ɯɨɥɟɤɚɥɰɢɮɟɪɨɥɚ ɤɨɞ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɛɨɥɭʁɭ ɨɞ 
ɯɪɨɧɢɱɧɟ ɛɨɥɟɫɬɢ ɛɭɛɪɟɝɚ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Сɟɤɭɧɞɚɪɧɢ ɯɢɩɟɪɩɚɪɚɬɢɪɟɨɢɞɢɡɚɦ ʁɟ ɱɟɫɬɚ ɤɨɦɩɥɢɤɚɰɢʁɚ. Гɥɚɜɧɢ ɮɚɤɬɨɪɢ 
ɪɚɡɜɨʁɚ ɫɟɤɭɧɞɚɪɧɨɝ ɯɢɩɟɪɩɚɪɚɬɢɪɟɨɢɞɢɡɦɚ ʁɟɫɭ: ɧɟɞɨɫɬɚɬɚɤ ɚɤɬɢɜɧɨɝ ɦɟɬɚɛɨɥɢɬɚ 
ɜɢɬɚɦɢɧɚ D [1.25(OH)2D3], ɯɢɩɨɤɚɥɰɢɟɦɢʁɚ ɢ ɯɢɩɟɪɮɨɫɮɚɬɟɦɢʁɟ, ɚ ʃɟɝɨɜɟ ɝɥɚɜɧɟ 
ɤɥɢɧɢɱɤɟ ɩɨɫɥɟɞɢɰɟ ɫɭ: ɛɨɥɟɫɬɢ ɤɨɲɬɚɧɨɝ ɫɢɫɬɟɦɚ (ɪɟɧɚɥɧɚ ɨɫɬɟɨɞɢɫɬɪɨɮɢʁɚ), 
ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɟ ɛɨɥɟɫɬɢ (ɜɚɫɤɭɥɚɪɧɚ ɢ ɜɚɥɜɭɥɚɪɧɚ ɤɚɥɰɢɮɢɤɚɰɢʁɚ) ɢ ɪɚɡɜɨʁ 
ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ [64]. Вɢɫɨɤɟ ɜɪɟɞɧɨɫɬɢ ɩɚɪɚɬɯɨɪɦɨɧɚ 
ɩɨɜɟʄɚɜɚʁɭ ɪɟɡɢɫɬɟɧɰɢʁɭ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɫɜɨʁɢɦ ɞɢɪɟɤɬɧɢɦ ɢ 
ɢɧɞɢɪɟɤɬɧɢɦ ɬɨɤɫɢɱɧɢɦ ɞɟʁɫɬɜɨɦ. У ɞɢɪɟɤɬɧɚ ɬɨɤɫɢɱɧɚ ɞɟʁɫɬɜɚ ɫɩɚɞɚʁɭ ɛɥɨɤɚɞɚ 
ɫɟɤɪɟɰɢʁɟ ɟɧɞɨɝɟɧɨɝ ɟɪɢɬɪɨɩɨɟɬɢɧɚ, ɛɥɨɤɚɞɚ ɩɪɨɥɢɮɟɪɚɰɢʁɟ ɢ ɞɢɮɟɪɟɧɰɢʁɚɰɢʁɟ 
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ʄɟɥɢʁɚ ɩɪɟɤɭɪɫɨɪɚ ɟɪɢɬɪɨɰɢɬɧɟ ɥɨɡɟ ɢ ɫɤɪɚʄɟɧ ɠɢɜɨɬɧɢ ɜɟɤ ɟɪɢɬɪɨɰɢɬɚ, ɚ ɭ 
ɢɧɞɢɪɟɤɬɧɨ ɞɟʁɫɬɜɨ ɫɩɚɞɚ ɮɢɛɪɨɡɚ ɤɨɫɬɧɟ ɫɪɠɢ - OF (ɟɧɝɥ. Osteitis Fibrosa). 
Оɩɬɢɦɚɥɧɚ ɤɨɧɬɪɨɥɚ ɫɟɤɭɧɞɚɪɧɨɝ ɯɢɩɟɪɩɚɪɚɬɢɪɟɨɢɞɢɡɦɚ (ɩɪɢɦɟɧɚ 
ɩɚɪɢɤɚɥɰɢɬɪɨɥɚ ɢ ɰɢɧɚɤɚɥɰɟɬɚ) ɡɧɚɬɧɨ ɫɦɚʃɭʁɟ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ 
ɟɪɢɬɪɨɩɨɟɬɢɧɚ [64].  

Рɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɦɨɠɟ ɛɢɬɢ ɢ ɩɨɫɥɟɞɢɰɚ ɩɨɫɬɨʁɚʃɚ 
ɚɧɬɢ-EPO-ɚɧɬɢɬɟɥɚ. Кɚɨ ɩɨɫɥɟɞɢɰɚ ɫɬɜɚɪɚʃɚ ɚɧɬɢ-ЕРО-ɚɧɬɢɬɟɥɚ ɦɨɠɟ ɫɟ ʁɚɜɢɬɢ 
ɫɢɧɞɪɨɦ ɚɩɥɚɡɢʁɟ ɩɪɟɤɭɪɫɨɪɚ ɟɪɢɬɪɨɰɢɬɚ ɭ ɤɨɫɬɧɨʁ ɫɪɠɢ - PRCA (ɟɧɝɥ. Pure Red-
Cell Aplasia) [65]. Дɢʁɚɝɧɨɡɚ ɫɟ ɩɨɫɬɚɜʂɚ ɧɚ ɨɫɧɨɜɭ ɛɢɨɩɫɢʁɟ ɤɨɫɬɧɟ ɫɪɠɢ, 
ɨɞɪɟɻɢɜɚʃɟɦ ɛɪɨʁɚ ɪɟɬɢɤɭɥɨɰɢɬɚ ɢ ɦɟɪɟʃɟɦ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɚɧɬɢ-ЕРО-ɚɧɬɢɬɟɥɚ. У 
ɨɞɫɭɫɬɜɭ ɩɪɟɤɭɪɫɨɪɚ ɟɪɢɬɪɨɰɢɬɧɟ ɥɨɡɟ ɭ ɤɨɫɬɧɨʁ ɫɪɠɢ, ɫ ɛɪɨʁɟɦ ɪɟɬɢɤɭɥɨɰɢɬɚ 
ɦɚʃɢɦ ɨɞ 10 x 109/l, ɬɪɟɛɚ ɢɡɦɟɪɢɬɢ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɚɧɬɢ-ЕРО-ɚɧɬɢɬɟɥɚ [65]. 
Лɟɱɟʃɟ ɫɟ ɫɩɪɨɜɨɞɢ ɨɛɭɫɬɚɜʂɚʃɟɦ ɭɩɨɬɪɟɛɟ ɟɪɢɬɪɨɩɨɟɬɢɧɚ, ɩɪɢɦɟɧɭ ɬɪɚɧɫɮɭɡɢʁɚ 
ɞɟɩɥɚɡɦɚɬɢɫɚɧɢɯ ɟɪɢɬɪɨɰɢɬɚ (1 ʁɟɞɢɧɢɰɚ ɧɟɞɟʂɧɨ), ɤɚɨ ɢ ɩɪɢɦɟɧɨɦ 
ɤɨɪɬɢɤɨɫɬɟɪɨɢɞɚ ɢ ɢɦɭɧɨɫɭɩɪɟɫɢɜɚ (ɰɢɤɥɨɫɩɨɪɢɧ, ɰɢɤɥɨɮɨɫɮɚɦɢɞ) [65]. 
 
 
 
 
2.6.3. Уɬɢɰаʁ ɦɨɞаɥɢɬɟɬа ɞɢʁаɥɢɡɟ ɧа ɪɟɡɢɫɬɟɧɰɢʁɭ ɧа ɞɟʁɫɬвɨ ɟɪɢɬɪɨɩɨɟɬɢɧа 
 

On-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɚ ɫɦɚʃɭʁɟ ɪɟɡɢɫɬɟɧɰɢʁɭ ɧɚ ɞɟʁɫɬɜɨ 
ɟɪɢɬɪɨɩɨɟɬɢɧɚ. Тɨ ɨɦɨɝɭʄɚɜɚ ɩɨɜɟʄɚɧɨ ɭɤɥɚʃɚʃɟ ɯɟɩɰɢɞɢɧɚ ɭ ɬɨɤɭ ɫɟɚɧɫɟ 
ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ [66], Online ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɚ ɫɦɚʃɭʁɟ ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɭ, 
ɨɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ ɢ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɯɟɩɰɢɞɢɧɚ ɭ ɫɟɪɭɦɭ, ɤɚɨ ɢ ɫɦɚʃɟʃɟ 
ɤɨɧɰɟɧɬɪɚɰɢʁɭ β2-ɦɢɤɪɨɝɥɨɛɭɥɢɧɚ [66]. 
 
 
 
 
 
 
 



 

40 

2.7. β2 - МИКРОГЛОБУЛИН АМИЛОИДОЗА  
 
У ɯɪɨɧɢɱɧɨʁ ɛɨɥɟɫɬɢ ɛɭɛɪɟɝɚ, ɫ ɩɪɨɝɪɟɫɢɜɧɢɦ ɫɦɚʃɟʃɟɦ ɛɭɛɪɟɠɧɟ 

ɮɭɧɤɰɢʁɟ ɪɚɫɬɟ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɭɪɟɦɢʁɫɤɢɯ ɬɨɤɢɫɧɚ ɭ ɫɟɪɭɦɭ. Бɟɬɚ-2-
ɦɢɤɪɨɝɥɨɛɭɥɢɧ (β2М) ʁɟɫɬɟ ɫɭɩɫɬɚɧɰɢʁɚ ɫɪɟɞʃɟ ɦɨɥɟɤɭɥɫɤɟ ɦɚɫɟ ɪɚɫɬɜɨɪʂɢɜɚ ɭ 
ɜɨɞɢ, ɤɨʁɚ ʁɟ ɩɨɜɟɡɚɧɚ ɫ ɚɦɢɥɨɢɞɨɡɨɦ - DRA (ɟɧɝɥ. Dialysis-Related Amyloidosis) ɢ 
ɦɨɪɬɚɥɢɬɟɬɨɦ [67, 68], DRA ʁɟ ɞɭɝɨɪɨɱɧɚ ɤɨɦɩɥɢɤɚɰɢʁɚ ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɤɨʁɢ ɫɟ ɥɟɱɟ 
ɪɟɞɨɜɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ, ɤɨʁɚ ɨɬɟɠɚɜɚ ɫɜɚɤɨɞɧɟɜɧɟ ɠɢɜɨɬɧɟ ɚɤɬɢɜɧɨɫɬɢ - ADL 
(ɟɧɝɥ. Activities of Daily Living) ɢ ɤɜɚɥɢɬɟɬ ɠɢɜɨɬɚ ɨɜɢɯ ɛɨɥɟɫɧɢɤɚ - QOL (ɟɧɝɥ. 
Quality of Life) [67, 68]. 
 
 
 
2.7.1. Паɬɨɝɟɧɟɡа аɦɢɥɨɢɞɨɡɟ ɩɨвɟɡаɧɟ ɫ ɯɟɦɨɞɢʁаɥɢɡɨɦ  
 

Аɦɢɥɨɢɞɨɡɚ ɩɨɜɟɡɚɧɚ ɫ ɯɟɦɨɞɢʁɚɥɢɡɨɦ ɧɚɫɬɚʁɟ ɤɚɨ ɩɨɫɥɟɞɢɰɚ ɧɚɤɭɩʂɚʃɚ β2- 
ɦɢɤɪɨɝɥɨɛɭɥɢɧɚ [67, 68]. Вɥɚɤɧɚ ɚɦɢɥɨɢɞɚ ɩɨɜɟɡɚɧɚ ɫɚ β2-ɦɢɤɪɨɝɥɨɛɭɥɢɧɨɦ ɫɟ 
ɫɬɜɚɪɚʁɭ ɢ ɩɪɢɦɚɪɧɨ ɞɟɩɨɧɭʁɭ ɭ ɡɝɥɨɛɨɜɢɦɚ (ɨɫɬɟɨɚɪɬɢɤɭɥɚɪɧɨɦ ɬɤɢɜɭ), ɲɬɨ ɡɚ 
ɩɨɫɥɟɞɢɰɭ ɢɦɚ ɪɚɡɜɨʁ ɪɚɡɥɢɱɢɬɢɯ ɨɫɬɟɨɚɪɬɢɤɭɥɚɪɧɢɯ ɩɨɪɟɦɟʄɚʁɚ, ɤɚɨ ɲɬɨ ɫɭ 
ɫɢɧɞɪɨɦ ɤɚɪɩɚɥɧɨɝ ɬɭɧɟɥɚ, ɞɟɫɬɪɭɤɬɢɜɧɚ ɫɩɨɧɞɢɥɨɚɪɬɪɨɩɚɬɢʁɚ ɢ ɰɢɫɬɟ ɭ ɤɨɫɬɢɦɚ 
ɤɨɞ ɞɢʁɚɥɢɡɧɢɯ ɛɨɥɟɫɧɢɤɚ [67, 68]. Аɦɢɥɨɢɞɧɚ ɜɥɚɤɧɚ ɧɚɫɬɚʁɭ ɭ ɢɧɬɟɪɚɤɰɢʁɢ β2-
ɦɢɤɪɨɝɥɨɛɭɥɢɧɚ ɢ ɞɪɭɝɢɯ ɛɢɨɥɨɲɤɢɯ ɦɨɥɟɤɭɥɚ (ɝɥɢɤɨɡɚɦɢɧɨɝɥɢɤɚɧɢ, 
ɩɪɨɬɟɨɝɥɢɤɚɧɢ). У ɞɨɞɢɪɭ ɫ ɞɪɭɝɢɦ ɛɢɨɥɨɲɤɢɦ ɦɨɥɟɤɭɥɢɦɚ ɞɨɥɚɡɢ ɞɨ 
ɤɨɧɮɨɪɦɚɰɢɨɧɢɯ ɩɪɨɦɟɧɚ (ɩɪɨɦɟɧɚ ɭ ɝɪɚɻɢ β2- ɦɢɤɪɨɝɥɨɛɭɥɢɧɚ (ɫɬɜɚɪɚʁɭ ɫɟ 
ɜɥɚɤɧɚ ɚɦɢɥɨɢɞɚ ɨɞ β2-ɦɢɤɪɨɝɥɨɛɭɥɢɧɚ), ɫɯɟɦɚ 6 [67, 68].  
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Сɯɟɦа 6. Пɚɬɨɝɟɧɟɡɚ ɚɦɢɥɨɢɞɨɡɟ ɩɨɜɟɡɚɧɟ ɫ ɞɢʁɚɥɢɡɨɦ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.7.2. Кɥɢɧɢɱɤа ɫɥɢɤа  

 
Пɨɜɟʄɚɧɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ β2-ɦɢɤɪɨɝɥɨɛɭɥɢɧɚ ɭ ɫɟɪɭɦɭ (30-50 mg/l) ɧɟ ɡɧɚɱɢ 

ɢ ɢɫɬɨɜɪɟɦɟɧɨ ɩɨɫɬɨʁɚʃɟ ɚɦɢɥɨɢɞɨɡɟ ɩɨɜɟɡɚɧɟ ɫ ɯɟɦɨɞɢʁɚɥɢɡɨɦ (ɧɨɪɦɚɥɧɚ 
ɤɨɧɰɟɧɬɪɚɰɢʁɚ β2-ɦɢɤɪɨɝɥɨɛɭɥɢɧɚ ɭ ɫɟɪɭɦɭ ɢɡɧɨɫɢ 0.8-3.0 mg/l). Зɥɚɬɧɢ ɫɬɚɧɞɚɪɞ 
ɡɚ ɞɢʁɚɝɧɨɫɬɢɤɨɜɚʃɟ ɚɦɢɥɨɢɞɨɡɟ ʁɟɫɬɟ ɛɢɨɩɫɢʁɚ ɬɤɢɜɚ. Кɥɢɧɢɱɤɨ ɢɫɩɨʂɚɜɚʃɟ 
ɛɨɥɟɫɬɢ ɡɚɜɢɫɢ ɨɞ ɡɚɯɜɚʄɟɧɢɯ ɡɝɥɨɛɨɜɚ ɢ ɜɢɫɰɟɪɚɥɧɢɯ ɨɪɝɚɧɚ. Нɚʁɱɟɲʄɟ ɫɭ 
ɡɚɯɜɚʄɟɧɢ ɫɤɚɩɭɥɨɯɭɦɟɪɚɥɧɢ ɡɝɥɨɛɨɜɢ ɢ ɤɨɫɬɢ ɲɚɤɟ (ɫɢɧɞɪɨɦ ɤɚɪɩɚɥɧɨɝ ɬɭɧɟɥɚ). 
Кɨɞ ɛɨɥɟɫɧɢɤɚ ɫɚ ɫɢɧɞɪɨɦɨɦ ɤɚɪɩɚɥɧɨɝ ɬɭɧɟɥɚ ɤɚɪɚɤɬɟɪɢɫɬɢɱɚɧ ʁɟ „ɡɧɚɤ ɝɢɬɚɪɟ”, 
ɤɨʁɢ ɧɚɫɬɚʁɟ ɤɚɨ ɩɨɫɥɟɞɢɰɚ ɫɤɪɚʄɢɜɚʃɚ ɬɟɬɢɜɚ ɮɥɟɤɫɨɪɚ ɩɪɫɬɢʁɭ [67, 68].  
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2.7.3. Лɟɱɟʃɟ  
 

On-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɚ ɫɚ high-flux ɦɟɦɛɪɚɧɚɦɚ ɭɤɥɚʃɚ ɭɪɟɦɢʁɫɤɟ 
ɬɨɤɫɢɧɟ ɫɪɟɞʃɟ ɦɨɥɟɤɭɥɫɤɟ ɦɚɫɟ ɭ ɡɧɚɱɚʁɧɨʁ ɤɨɥɢɱɢɧɢ. Тɟɪɚɩɢʁɫɤɚ ɫɬɪɚɬɟɝɢʁɚ 
ɭɤʂɭɱɭʁɟ: ɨɱɭɜɚʃɟ ɪɟɡɢɞɭɚɥɧɟ ɪɟɧɚɥɧɟ ɮɭɧɤɰɢʁɟ, ɛɥɨɤɢɪɚʃɟ ɫɬɜɚɪɚʃɚ ɭɪɟɦɢʁɫɤɢɯ 
ɬɨɤɫɢɧɚ, ɩɪɟɜɟɧɰɢʁɭ ɢɧɬɟɪɚɤɰɢʁɚ ɢɡɦɟɻɭ ɭɪɟɦɢʁɫɤɢɯ ɬɨɤɫɢɧɚ ɢ ɛɢɨɥɨɲɤɢɯ 
ɦɨɥɟɤɭɥɚ ɢ ɭɤɥɚʃɚʃɟ ɭɪɟɦɢʁɫɤɢɯ ɬɨɤɫɢɧɚ ɦɟɞɢɤɚɦɟɧɬɢɦɚ ɢɥɢ ɬɟɪɚɩɢʁɨɦ ɡɚ 
ɜɚɧɬɟɥɟɫɧɨ ɱɢɲʄɟʃɟ ɤɪɜɢ [67,68].  
 
 
 
2.8. АТЕРОСКЛЕРОЗА 

 
Оɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ, ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɚ ɢ ɯɢɩɟɪɯɨɦɨɰɢɫɬɟɢɧɟɦɢʁɚ ɢɦɚʁɭ 

ɡɧɚɱɚʁɧɭ ɭɥɨɝɭ ɭ ɪɚɡɜɨʁɭ ɚɬɟɪɨɫɤɥɟɪɨɡɟ ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɫɚ ɪɟɞɨɜɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ. 
Хɢɩɟɪɯɨɦɨɰɢɫɬɟɢɧɟɦɢʁɚ ɫɟ ɞɟɮɢɧɢɲɟ ɤɚɨ ɤɨɧɰɟɧɬɪɢɫɚɧɨɫɬ ɯɨɦɨɰɢɫɬɟɢɧɚ ɭ 
ɩɥɚɡɦɢ       >15 µmol/l, ɚ ɧɚɫɬɚʁɟ ɤɚɨ ɩɨɫɥɟɞɢɰɚ ɫɦɚʃɟɧɟ ɚɤɬɢɜɧɨɫɬɢ ɟɧɡɢɦɚ ɤʂɭɱɧɢɯ 
ɭ ɦɟɬɚɛɨɥɢɡɦɭ ɯɨɦɨɰɢɫɬɟɢɧɚ, ɤɚɨ ɲɬɨ ɫɭ ɪɟɞɭɤɬɚɡɚ 5-ɦɟɬɢɥ-ɬɟɬɪɚɯɢɞɪɨɮɨɥɚɬɚ, 
ɫɢɧɬɚɡɚ ɦɟɬɢɨɧɢɧɚ ɢ β - ɫɢɧɬɚɡɚ ɰɢɫɬɚɬɢɨɧɚ. Сɦɚʃɟɧɚ ɚɤɬɢɜɧɨɫɬ ɬɢɯ ɟɧɡɢɦɚ 
ɩɨɫɥɟɞɢɰɚ ʁɟ ɧɟɞɨɫɬɚɬɤɚ ɜɢɬɚɦɢɧɚ B6, B12 ɢ ɮɨɥɧɟ ɤɢɫɟɥɢɧɟ, ɤɨʁɢ ɫɥɭɠɟ ɤɚɨ 
ɤɨɮɚɤɬɨɪɢ ɩɨɦɟɧɭɬɢɯ ɟɧɡɢɦɚ [69]. Пɨɜɟʄɚɧɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɯɨɦɨɰɢɫɬɟɢɧɚ, 
ɨɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ (ɫɭɩɟɪɨɤɫɢɞɧɢ ɚɧʁɨɧ) ɢ ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɚ ɛɥɨɤɢɪɚʁɭ 
ɚɤɬɢɜɧɨɫɬ ɟɧɡɢɦɚ ɞɢɦɟɬɢɥ-ɞɢɚɦɢɧɨ-ɯɢɞɪɨɥɚɡɟ - DDHA (ɟɧɝɥ. Dimethyl-Diamino-
Hydrolase) ɭ ɟɧɞɨɬɟɥɧɢɦ ʄɟɥɢʁɚɦɚ ɤɪɜɧɢɯ ɫɭɞɨɜɚ, ɤɨʁɢ ɪɚɡɝɪɚɻɭʁɟ ɚɫɢɦɟɬɪɢɱɧɢ 
ɞɢɦɟɬɢɥɚɪɝɢɧɢɧ - ADMA (ɟɧɝɥ. Asymmetric Dimethylarginine) ɞɨ L-ɰɢɬɪɭɥɢɧɚ ɢ 
ɦɟɬɢɨɧɢɧɚ. Аɫɢɦɟɬɪɢɱɧɢ ɞɢɦɟɬɢɥɚɪɝɢɧɢɧ ʁɟ ɧɚʁɡɧɚɱɚʁɧɢʁɢ ɟɧɞɨɝɟɧɢ ɛɥɨɤɚɬɨɪ 
ɫɢɧɬɚɡɟ ɚɡɨɬɧɨɝ ɦɨɧɨɤɫɢɞɚ, ɚ ɫɦɚʃɟɧɨ ɫɬɜɚɪɚʃɟ ɚɡɨɬɧɨɝ ɦɨɧɨɤɫɢɞɚ ɭ ɟɧɞɨɬɟɥɧɢɦ 
ʄɟɥɢʁɚɦɚ ɢɦɚ ɤʂɭɱɧɭ ɭɥɨɝɭ ɭ ɡɚɩɨɱɢʃɚʃɭ ɩɪɨɰɟɫɚ ɚɬɟɪɨɫɤɥɟɪɨɡɟ [69]. Дɨɞɚɬɧɨ, 
ɫɭɩɟɪɨɤɫɢɞɧɢ ɚɧʁɨɧ ɨɤɫɢɞɢɲɟ ɬɟɬɪɚɯɢɞɪɨɛɢɨɩɬɟɪɢɧ (ɟɧɞɨɝɟɧɢ ɤɨɮɚɤɬɨɪ ɫɢɧɬɚɡɟ 
NO) ɢ ɧɚ ɬɚʁ ɧɚɱɢɧ ɞɨɩɪɢɧɨɫɢ ɭɛɪɡɚʃɭ ɩɪɨɰɟɫɚ ɚɬɟɪɨɫɤɥɟɪɨɡɟ. Пɨɪɟɦɟʄɚʁ ɮɭɧɤɰɢʁɟ 
ɟɧɞɨɬɟɥɚ ɢɦɚ ɤʂɭɱɧɭ ɭɥɨɝɭ ɭ ɩɚɬɨɝɟɧɟɡɢ ɚɬɟɪɨɫɤɥɟɪɨɬɫɤɢɯ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɢɯ 
ɛɨɥɟɫɬɢ ɭ ɩɨɩɭɥɚɰɢʁɢ ɩɚɰɢʁɟɧɚɬɚ ɤɨʁɢ ɩɪɢɦɟʃɭʁɭ ɥɟɱɟʃɟ ɪɟɞɨɜɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ. 

 



 

43 

Лɟɱɟʃɟ ɯɢɩɟɪɯɨɦɨɰɢɫɬɟɢɧɟɦɢʁɟ ɫɚɫɬɨʁɢ ɫɟ ɢɡ ɩɪɢɦɟɧɟ ɮɨɥɧɟ ɤɢɫɟɥɢɧɟ ɭ 
ɞɨɡɢ 515 mg/ɞɚɧ, ɜɢɬɚɦɢɧɚ B12 ɭ ɞɨɡɢ ɨɞ 1000 µg/ɞɧɟɜɧɨ ɢ ɜɢɬɚɦɢɧ B6 ɭ ɞɨɡɢ 50 
mg/ɞɧɟɜɧɨ [69]. Рɟɡɭɥɬɚɬɢ ɤɥɢɧɢɱɤɢɯ ɢɫɩɢɬɢɜɚʃɚ ɭɤɚɡɭʁɭ ɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɭ 
ɩɨɡɢɬɢɜɧɭ ɩɨɜɟɡɚɧɨɫɬ ɢɡɦɟɻɭ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɚɫɢɦɟɬɪɢɱɧɨɝ ɞɢɦɟɬɢɥɚɪɝɢɧɢɧɚ ɢ 
ɞɟɛʂɢɧɟ ɢɧɬɢɦɚ- ɦɟɞɢʁɚ ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ [70].  

 
Аɬɟɪɨɫɤɥɟɪɨɡɚ ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ ɞɟɮɢɧɢɲɟ ɫɟ ɤɚɨ ɞɟɛʂɢɧɚ ɢɧɬɢɦɚ-

ɦɟɞɢʁɚ (IMT) > 0.90 mm, ɢɡɦɟɪɟɧɚ ɭɥɬɪɚɡɜɭɱɧɢɦ ɩɪɟɝɥɟɞɨɦ ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ. 
Нɚ ɨɫɧɨɜɭ ɤɨɥɨɪ ɞɨɩɥɟɪ ɭɥɬɪɚɫɨɧɨɝɪɚɮɢʁɟ, ɚɬɟɪɨɫɤɥɟɪɨɬɫɤɚ ɛɨɥɟɫɬ ɤɚɪɨɬɢɞɧɢɯ 
ɚɪɬɟɪɢʁɚ ɤɥɚɫɢɮɢɤɭʁɟ ɫɟ ɭ ɱɟɬɢɪɢ ɫɬɚɞɢʁɭɦɚ: ɫɬɚɞɢʁɭɦ 1: IMT ≤ 0.9 mm, ɝɪɚɞɭɫ II: 
IMT > 0,9 mm, ɫɬɚɞɢʁɭɦ III: ɩɪɢɫɭɫɬɜɨ ɚɬɟɪɨɫɤɥɟɪɨɬɫɤɢɯ ɩɥɚɤɨɜɚ ɫɚ ɫɬɟɧɨɡɨɦ 
ʁɟɞɧɚɤɨɦ ɢɥɢ ɦɚʃɨɦ ɨɞ 50% (≤ 50%) ɢ ɫɬɚɞɢʁɭɦ IV: ɩɪɢɫɭɫɬɜɨ ɚɬɟɪɨɫɤɥɟɪɨɬɫɤɢɯ 
ɩɥɚɤɨɜɚ ɫɚ ɫɬɟɧɨɡɨɦ ɜɟʄɨɦ ɨɞ 50%. Пɪɢɫɭɫɬɜɨ ɩɥɚɤɚ ɞɟɮɢɧɢɲɟ ɫɟ ɤɚɨ ɫɬɪɭɤɬɭɪɚ 
ɤɨʁɚ ɩɪɨɦɢɧɢɪɚ ɭ ɥɭɦɟɧ ɤɚɪɨɬɢɞɧɟ ɚɪɬɟɪɢʁɟ ɧɚʁɦɚʃɟ 0.5 mm [71].  
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3. ЦИЉ 
 
Цɢʂɟɜɢ ɞɨɤɬɨɪɫɤɟ ɞɢɫɟɪɬɚɰɢʁɟ: 
 

1. Иɫɩɢɬɚɬɢ ɭɬɢɰɚʁ ɦɨɞɚɥɢɬɟɬɚ ɞɢʁɚɥɢɡɟ ɧɚ ɩɚɪɚɦɟɬɪɟ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ 
2. Иɫɩɢɬɚɬɢ ɭɬɢɰɚʁ ɬɢɩɚ ɞɢʁɚɥɢɡɧɟ ɦɟɦɛɪɚɧɟ ɧɚ ɩɚɪɚɦɟɬɪɟ ɨɤɫɢɞɚɰɢɨɧɨɝ 

ɫɬɪɟɫɚ 
3. Иɫɩɢɬɚɬɢ ɭɬɢɰɚʁ ɞɢʁɚɥɢɡɧɟ ɦɟɦɛɪɚɧɟ ɨɛɥɨɠɟɧɟ ɜɢɬɚɦɢɧɨɦ E ɧɚ 

ɨɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ 
4. Иɫɩɢɬɢɬɚɬɢ ɭɬɢɰɚʁ ɚɞɟɤɜɚɬɧɨɫɬɢ ɯɟɦɨɞɢʁɚɥɢɡɟ ɧɚ ɩɚɪɚɦɟɬɪɟ ɨɤɫɢɞɚɰɢɨɧɨɝ 

ɫɬɪɟɫɚ 
5. Иɫɩɢɬɚɬɢ ɭɬɢɰɚʁ ɚɧɟɦɢʁɟ ɧɚ ɩɚɪɚɦɟɬɪɟ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ 
6. Иɫɩɢɬɚɬɢ ɫɬɟɩɟɧ ɩɨɜɟɡɚɧɨɫɬɢ ɢɡɦɟɻɭ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɢ 

ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɟ  
7. Иɫɩɢɬɚɬɢ ɫɬɟɩɟɧ ɩɨɜɟɡɚɧɨɫɬɢ ɢɡɦɟɻɭ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɢ ɜɢɬɚɦɢɧɚ D 
8. Иɫɩɢɬɚɬɢ ɫɬɟɩɟɧ ɩɨɜɟɡɚɧɨɫɬɢ ɢɡɦɟɻɭ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɢ ɧɭɬɪɢɰɢʁɟ 
9. Иɫɩɢɬɚɬɢ ɫɬɟɩɟɧ ɩɨɜɟɡɚɧɨɫɬɢ ɢɡɦɟɻɭ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɢ ɫɬɚɬɭɫɚ ɝɜɨɠɻɚ 
10. Иɫɩɢɬɚɬɢ ɭɬɢɰɚʁ ɞɨɡɟ i.v. ɩɪɢɦɟʃɟɧɨɝ ɝɜɨɠɻɚ ɧɚ ɩɚɪɚɦɟɬɪɟ ɨɤɫɢɞɚɰɢɨɧɨɝ 

ɫɬɪɟɫɚ 
11. Иɫɩɢɬɚɬɢ ɫɬɟɩɟɧ ɩɨɜɟɡɚɧɨɫɬɢ ɢɡɦɟɻɭ ɩɚɪɚɦɟɬɚɪɚ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɢ 

ɢɧɞɟɤɫɚ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ 
12. Иɫɩɢɬɚɬɢ ɫɬɟɩɟɧ ɩɨɜɟɡɚɧɨɫɬɢ ɢɡɦɟɻɭ ɩɚɪɚɦɟɬɚɪɚ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɢ 

ɞɟɛʂɢɧɟ ɢɧɬɢɦɚ-ɦɟɞɢʁɚ ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ 
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4. БОЛЕСНИЦИ И МЕТОДЕ  
 
 Иɫɬɪɚɠɢɜɚʃɟ ʁɟ ɫɩɪɨɜɟɞɟɧɨ ɭ Цɟɧɬɪɭ ɡɚ ɧɟɮɪɨɥɨɝɢʁɭ ɢ ɞɢʁɚɥɢɡɭ КЦ 
Кɪɚɝɭʁɟɜɚɰ, ɭɱɟɫɬɜɨɜɚɥɨ ʁɟ 125 ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɟ ɬɚɦɨ ɥɟɱɟ. Тɨɤɨɦ ɢɫɬɪɚɠɢɜɚʃɚ 
ɩɨɲɬɨɜɚɧɢ ɫɭ ɩɪɢɧɰɢɩɢ Хɟɥɫɢɧɲɤɟ ɞɟɤɥɚɪɚɰɢʁɚ. Уɩɨɬɪɟɛʂɟɧɚ ʁɟ ɪɟɞɨɜɧɚ 
ɛɢɤɚɪɛɨɧɚɬɧɚ ɯɟɦɨɞɢʁɚɥɢɡɚ ɢ on-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɚ, ɞɜɚɧɟɫɬ ɫɚɬɢ ɬɨɤɨɦ 
ɫɟɞɚɦ ɞɚɧɚ, ɞɭɠɟ ɨɞ ɬɪɢ ɦɟɫɟɰɚ, ɧɚ ɚɩɚɪɚɬɢɦɚ ɫɚ ɤɨɧɬɪɨɥɢɫɚɧɨɦ ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɨɦ 
ɤɨɞ ɫɜɢɯ ɥɟɱɟɧɢɯ ɢɫɩɢɬɢɜɚɧɢɯ ɛɨɥɟɫɧɢɤɚ. Пɪɨɫɟɱɧɚ ɫɬɨɩɚ ɩɪɨɬɨɤɚ ɤɪɜɢ ɢɡɧɨɫɢɥɚ 
ʁɟ 222.80 (Qb = 222.80 ± 25.89 ), ɚ ɪɚɫɬɜɨɪɚ ɡɚ ɞɢʁɚɥɢɡɭ - Qd = 500 ml/min. 
Хɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɚ ɤɨʁɚ ʁɟ ɛɢɥɚ online ɤɨɪɢɲʄɟɧɚ ʁɟ ɞɢʁɚɥɢɡɧɚ ɜɢɫɨɤɨɩɪɨɬɨɱɧɚ 
ɦɟɦɛɪɚɧɚ, ɤɨʁɚ ʁɟ ɨɛɥɨɠɟɧɚ ɜɢɬɚɦɢɧɨɦ E - Leoceed 21H (ɩɨɥɢɫɭɥɮɨɧɫɤɚ ɦɟɦɛɪɚɧɚ 
ɟɮɟɤɬɢɜɧɟ ɩɨɜɪɲɢɧɟ 2.1 m², KoA = 1351 ml/min, high-flux - Kuf = 88 ml/h x mmHg, 
ɚ ɝɚɦɚ ɡɪɚɰɢɦɚ ɫɬɟɪɢɥɢɫɚɧɚ, Asachi Kasei Medical Europe, Germany) ɢ 
ɜɢɫɨɤɨɩɪɨɬɨɱɧɚ ɞɢʁɚɥɢɡɧɚ ɦɟɦɛɪɚɧɚ ɤɨʁɚ ɧɢʁɟ ɛɢɥɚ ɨɛɥɨɠɟɧɚ ɜɢɬɚɦɢɧɨɦ E - FX800 
(ɩɨɥɢɫɭɥɮɨɧɫɤɚ ɦɟɦɛɪɚɧɚ ɟɮɟɤɬɢɜɧɟ ɩɨɜɪɲɢɧɟ 2.0²m, KoA = 1365 ml/min, high-
flux - Kuf = 62 ml/h x mmHg, ɫɬɟɪɢɥɢɫɚɧɚ ɜɨɞɟɧɨɦ ɩɚɪɨɦ, Fresenius Medical Care, 
Germany). Тɨɤɨɦ ɞɢʁɚɥɢɡɟ ɤɨɪɢɲʄɟɧ ʁɟ ɫɬɚɧɞɚɪɞɧɢ ɭɥɬɪɚɱɢɫɬ ɪɚɫɬɜɨɪ ɡɚ on-line 
ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɭ (ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɟɧɞɨɬɨɤɫɢɧɚ - E < 0.03 EU/ml), ɚ ɩɨ ɫɟɫɢʁɢ 
ɤɨɧɜɟɤɬɢɜɧɢ ɜɨɥɭɦɟɧ ʁɟ ɢɡɧɨɫɢɨ 17 ɥɢɬɚɪɚ. Нɢɫɭ ɛɢɥɢ ɭɤʂɭɱɟɧɢ ɭ ɢɫɩɢɬɢɜɚʃɟ 
ɛɨɥɟɫɧɢɰɢ ɫɚ ɞɨɤɚɡɚɧɢɦ ɚɤɬɢɜɧɢɦ ɤɪɜɚɪɟʃɟɦ, ɫɢɫɬɟɦɫɤɨɦ ɢɧɮɥɚɦɚɰɢʁɨɦ ɢɥɢ 
ɢɧɮɟɤɬɢɜɧɢɦ ɫɢɧɞɪɨɦɨɦ, ɫɚ ɦɚɥɢɝɧɢɦ ɛɨɥɟɫɬɢɦɚ, ɤɚɨ ɧɢ ɛɨɥɟɫɧɢɤɟ ɤɨʁɢ ɫɭ ɥɟɱɟɧɢ 
ɢɦɭɧɨɫɭɩɪɟɫɢɜɧɢɦ ɢ ɚɧɬɢɨɤɫɢɞɚɰɢɨɧɢɦ ɦɟɞɢɤɚɦɟɧɬɢɦɚ.  

 
Иɫɩɢɬɢɜɚʃɟ ɩɪɨɰɟɧɟ ɭɬɢɰɚʁɚ ɞɢʁɚɥɢɡɧɟ ɦɟɦɛɪɚɧɟ ɤɨʁɚ ʁɟ ɨɛɥɨɠɟɧɚ 

ɜɢɬɚɦɢɧɨɦ E ɧɚ ɨɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ ɭ ɬɨɤɭ ɩɨʁɟɞɢɧɚɱɧɟ ɫɟɚɧɫɟ on-line 
ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ, ɩɚɪɚɦɟɬɪɢ ɤɨʁɢ ɫɭ ɢɫɩɢɬɢɜɚɧɢ ɫɭ: ɚɧɟɦɢʁɟ ( ɟɪɢɬɪɨɰɢɬɧɢ 
ɢɧɞɟɤɫɢ, ɯɟɦɨɝɥɨɛɢɧ, ɯɟɦɚɬɨɤɪɢɬ), ɫɬɚɬɭɫ ɝɜɨɠɻɚ ɭ ɨɪɝɚɧɢɡɦɭ ɛɨɥɟɫɧɢɤɚ 
(ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɝɜɨɠɻɚ ɢ ɮɟɪɢɬɢɧɚ ɭ ɫɟɪɭɦɭ, ɡɚɫɢʄɟʃɟ ɬɪɚɧɫɮɟɪɢɧɚ ɝɜɨɠɻɟɦ), 
ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɟ (C-ɪɟɚɤɬɢɜɧɢ ɩɪɨɬɟɢɧ), ɩɪɨɰɟɧɚ ɧɭɬɪɢɬɢɜɧɨɝ ɫɬɚɬɭɫɚ 
(ɩɪɟɚɥɛɭɦɢɧ, ɬɪɚɧɫɮɟɪɢɧ), ɫɟɤɭɧɞɚɪɧɨɝ ɯɢɩɟɪɩɚɪɚɬɢɪɟɨɢɞɢɡɦɚ (iPTH, ɜɢɬɚɦɢɧ 
D), ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ [ɫɭɩɟɪɨɤɫɢɞɧɢ ɚɧʁɨɧ (O2-), ɜɨɞɨɧɢɤ-ɩɟɪɨɤɫɢɞ (H2O2), 
ɪɟɚɤɬɢɜɧɟ ɫɭɩɫɬɚɧɰɢʁɟ ɜɟɡɚɧɟ ɡɚ ɬɢɨɛɚɪɛɢɬɭɪɢɱɧɭ ɤɢɫɟɥɢɧɭ (TBARS), ɚɡɨɬɧɢ 
ɦɨɧɨɤɫɢɞ (NO), ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɚ (SOD), ɤɚɬɚɥɚɡɚ (C), ɚɤɬɢɜɧɨɫɬ ɪɟɞɭɤɨɜɚɧɨɝ 
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ɝɥɭɬɚɬɢɨɧɚ (GSH)], ɞɟɛʂɢɧɚ ɢɧɬɢɦɚ-ɦɟɞɢʁɚ ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ, ɩɪɨɬɨɤ ɤɪɜɢ ɤɪɨɡ 
ɜɚɫɤɭɥɚɪɧɢ ɩɪɢɫɬɭɩ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ (Qavf) ɢ ɩɚɪɚɦɟɬɚɪ ɚɞɟɤɜɚɬɧɨɫɬɢ ɞɢʁɚɥɢɡɟ 
(spKt/V).  
 
 
4.1. Лабɨɪаɬɨɪɢʁɫɤа ɢɫɩɢɬɢваʃа  
 

Зɚ ɨɞɪɟɻɢɜɚʃɟ ɥɚɛɨɪɚɬɨɪɢʁɫɤɢɯ ɚɧɚɥɢɡɚ ɤɪɜɢ ʁɟ ɤɪɜ ʁɟ ɭɡɨɪɤɨɜɚɧɚ ɩɪɟ ɢ 
ɧɚɤɨɧ ɩɨʁɟɞɢɧɚɱɧɟ on-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ, ɩɪɟ ɞɚɜɚʃɚ ɯɟɩɚɪɢɧɚ ɢ ɩɪɟ 
ɩɪɢɦɟɧɟ i.v. ɝɜɨɠɻɚ, ɤɚɨ ɢ ɜɢɬɚɦɢɧɚ B ɤɨɦɩɥɟɤɫɚ, ɧɚ ɤɪɚʁɭ ɫɟɫɢʁɟ on-line 
ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ. Кɨɞ ɢɫɬɢɯ ɛɨɥɟɫɧɢɤɚ, ɧɚ ɢɫɬɢ ɧɚɱɢɧ ɭɡɨɪɚɤ ɤɪɜɢ ɭɡɟɬ ʁɟ ɩɪɟ 
ɢ ɧɚ ɤɪɚʁɭ ɩɨʁɟɞɢɧɚɱɧɟ ɫɟɫɢʁɟ on-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ ɫ high-flux 
ɩɨɥɢɫɭɥɮɨɧɫɤɨɦ ɦɟɦɛɪɚɧɨɦ ɬɢɩɚ Leoceed 21H ɢ ɬɢɩɚ FX800. Лɚɛɨɪɚɬɨɪɢʁɫɤɟ 
ɚɧɚɥɢɡɟ ɫɭ ɭɡɢɦɚɧɟ ɪɭɬɢɧɫɤɢ, ɩɪɢɤɚɡɚɧɟ ɫɭ ɤɚɨ ɫɪɟɞʃɚ ɜɪɟɞɧɨɫɬ ɬɪɢ ɭɡɨɪɤɚ ɡɚ ɬɪɢ 
ɧɚɪɟɞɧɚ ɦɟɫɟɰɚ.  

Фɟɪɢɬɢɧ ʁɟ ɭɪɚɻɟɧ ɧɚ ɚɩɚɪɚɬɭ B C AU680. Ц-ɪɟɚɤɬɢɜɧɢ ɩɪɨɬɟɢɧ ɧɚ ɚɩɚɪɚɬɭ 
Olympus. Кɨɧɰɟɧɬɪɚɰɢʁɚ ɩɪɟɚɥɛɭɦɢɧɚ ɢ ɬɪɚɧɫɮɟɪɢɧɚ ɭ ɫɟɪɭɦɭ ʁɟ ɨɞɪɟɻɢɜɚɧɚ 
ɢɦɭɧɨɬɭɪɛɢɞɢɦɟɬɪɢʁɫɤɨɦ ɦɟɬɨɞɨɦ, ɧɚ ɚɩɚɪɚɬɭ Abbott Architect. Бɨɥɟɫɧɢɰɢ ɧɚ 
ɪɟɞɨɜɧɦ ɯɟɦɨɞɢʁɚɥɢɡɚɦɚ ɢɦɚʁɭ ɧɨɪɦɚɥɧɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɩɪɟɚɥɛɭɦɢɧɚ ɭ ɫɟɪɭɦɭ ≥ 
0.30 g/l (≥ 30 mg/dl).  

Вɢɬɚɦɢɧ D ɭ ɫɟɪɭɦɭ ɦɟɪɟɧ ʁɟ ɩɨɦɨʄɭ ɟɥɟɤɬɪɨ-ɯɟɦɢɥɭɦɢɧɢɫɰɟɧɰɢʁɟ, ɧɚ 
Cobase 411. Иɧɬɚɤɬɧɢ ɩɚɪɚɬɯɨɪɦɨɧ ɨɞɪɟɻɟɧ ɢɦɭɧɨ-ɪɚɞɢɨɦɟɬɪɢʁɫɤɨɦ ɦɟɬɨɞɨɦ, ɧɚ 
G ɛɪɨʁɚɱɭ WALL. W 1470. 

Пɪɢɧɰɢɩ ɨɞɪɟɻɢɜɚʃɚ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɫɭɩɟɪɨɤɫɢɞɧɨɝ ɚɧʁɨɧɚ (O2-) ɭ ɭɡɨɪɰɢɦɚ 
ɤɪɜɧɟ ɩɥɚɡɦɟ ɤɨɪɢɫɬɢ ɪɟɚɤɰɢʁɭ O2- ɫ ɧɢɬɪɨɬɟɬɪɚɡɨɥɢʁɭɦ ɩɥɚɜɢɦ (Nitro Blue 
Tetrazolium - NBT) ɞɨ ɧɢɬɪɨɮɨɪɦɚɡɚɧ ɩɥɚɜɨɝ. Мɟɪɟʃɟ ɫɟ ɨɞɜɢʁɚ ɧɚ ɬɚɥɚɫɧɨʁ 
ɞɭɠɢɧɢ λ = 550 nm.  

Мɟɬɨɞ ɨɞɪɟɻɢɜɚʃɚ ɤɨɧɰɟɬɪɚɰɢʁɟ ɜɨɞɨɧɢɤ-ɩɟɪɨɤɫɢɞɚ (N2O2) ɛɚɡɢɪɚ ɫɟ ɧɚ 
ɨɤɫɢɞɚɰɢʁɢ ɮɟɧɨɥ ɰɪɜɟɧɨɝ ɩɨɦɨʄɭ ɜɨɞɨɧɢɤ-ɩɟɪɨɤɫɢɞ ɪɟɚɤɰɢʁɟ, ɤɨʁɭ ɤɚɬɚɥɢɡɭʁɟ 
ɟɧɡɢɦ ɩɟɪɨɤɫɢɞɚɡɚ ɢɡ ɤɨʃɫɤɟ ɪɨɬɤɜɢɰɟ (Horse Radish PerOxidase - HRPO). Фɢɧɚɥɧɢ 
ɪɟɡɭɥɬɚɬ ɬɟ ɪɟɚɤɰɢʁɟ ʁɟɫɬɟ ɮɨɪɦɢɪɚʃɟ ʁɟɞɢʃɟʃɚ ɫ ɦɚɤɫɢɦɭɦɨɦ ɚɩɫɨɪɩɰɢʁɟ λmax = 
610 nm.  
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Оɞɪɟɻɢɜɚʃɟ ɢɧɞɟɤɫɚ ɥɢɩɢɞɧɟ ɩɟɪɨɤɫɢɞɚɰɢʁɟ (TBARS) ɪɟɚɥɢɡɨɜɚɧɨ ʁɟ 
ɢɧɞɢɪɟɤɬɧɨ ɩɪɟɤɨ ɩɪɨɞɭɤɚɬɚ ɪɟɚɤɰɢʁɟ ɥɢɩɢɞɧɟ ɩɟɪɨɤɫɢɞɚɰɢʁɟ ɫ ɬɢɨɛɚɪɛɢɬɭɪɧɨɦ 
ɤɢɫɟɥɢɧɨɦ, (Thiobarbituric Acid Reactive Substances). Пɪɢɧɰɢɩ ɬɟ ɦɟɬɨɞɟ ɡɚɫɧɢɜɚ ɫɟ 
ɧɚ ɨɞɪɟɻɢɜɚʃɭ ɧɢɜɨɚ ɥɢɩɢɞɧɢɯ ɩɟɪɨɤɫɢɞɚ ɧɚ ɨɫɧɨɜɭ ɪɟɚɤɰɢʁɟ ʁɟɞɧɨɝ ɨɞ ʃɢɯ, 
ɦɚɥɨɧɢɥɞɢɚɥɞɟɯɢɞɚ (MDA) ɫ ɬɢɨɛɚɪɛɢɬɭɪɧɨɦ ɤɢɫɟɥɢɧɨɦ (TBA). Мɟɪɟʃɟ ɫɟ ɨɞɜɢʁɚ 
ɧɚ ɬɚɥɚɫɧɨʁ ɞɭɠɢɧɢ λ= 530 nm.  

Оɞɪɟɻɢɜɚʃɟ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɚɡɨɬ-ɦɨɧɨɤɫɢɞɚ (NO) ɪɟɚɥɢɡɨɜɚɧɨ ʁɟ ɧɚ ɨɫɧɨɜɭ 
ɤɨɥɢɱɢɧɟ ɨɫɥɨɛɨɻɟɧɢɯ ɧɢɬɪɢɬɚ. Пɪɢɧɰɢɩ ɬɟ ɦɟɬɨɞɟ ɩɨɞɪɚɡɭɦɟɜɚ ɤɨɪɢɲʄɟʃɟ Griess 
- ɪɟɚɝɟɧɫɚ, ɤɨʁɢ ɫ ɧɢɬɪɢɬɢɦɚ ɝɪɚɞɢ ɞɢɚɡɨ-ɤɨɦɩɥɟɤɫ, ɤɨʁɢ ɞɚʁɟ ʂɭɛɢɱɚɫɬɭ ɛɨʁɭ. 
Мɟɪɟʃɟ ɫɟ ɨɞɜɢʁɚ ɧɚ ɬɚɥɚɫɧɨʁ ɞɭɠɢɧɢ λ = 550 nm.  

Зɚ ɨɞɪɟɻɢɜɚʃɟ ɚɤɬɢɜɧɨɫɬɢ SOD ɤɨɪɢɲʄɟɧɚ ʁɟ ɚɞɪɟɧɚɥɢɧɫɤɚ ɦɟɬɨɞɚ. 
Пɪɢɧɰɢɩ ɬɟ ɦɟɬɨɞɟ, ɤɨʁɚ ɢɧɚɱɟ ɩɪɢɩɚɞɚ ɝɪɭɩɢ ɦɟɬɨɞɚ „ɧɟɝɚɬɢɜɧɨɝ” ɬɢɩɚ, 
ɩɨɞɪɚɡɭɦɟɜɚ ɞɚ ɫɟ ɩɪɚɬɢ ɫɦɚʃɟʃɟ ɛɪɡɢɧɟ ɚɭɬɨɨɤɫɢɞɚɰɢʁɟ ɚɞɪɟɧɚɥɢɧɚ ɭ ɚɥɤɚɥɧɨʁ 
ɫɪɟɞɢɧɢ, ɤɨʁɚ ʁɟ ɡɚɜɢɫɧɚ ɨɞ O2-. С ɨɛɡɢɪɨɦ ɞɚ ɫɟ O2- ɭɤɥɚʃɚ ɨɞ ɫɬɪɚɧɟ ɩɪɢɫɭɬɧɟ 
SOD, ɞɨɥɚɡɢ ɞɨ ɢɧɯɢɛɢɰɢʁɟ ɪɟɚɤɰɢʁɟ ɚɭɬɨɨɤɫɢɞɚɰɢʁɟ ɚɞɪɟɧɚɥɢɧɚ. Сɢɫɬɟɦ ɩɪɚɬɢ 
ɛɪɡɢɧɭ ɩɪɨɦɟɧɟ ɚɭɬɨɨɤɫɢɞɚɰɢʁɟ ɚɞɪɟɧɚɥɢɧɚ ɩɪɟɤɨ ɩɪɨɦɟɧɟ ɚɩɫɨɪɛɚɧɰɟ ɧɚ 480 nm, 
ɤɨʁɚ ʁɟ ɨɛɪɧɭɬɨ ɩɪɨɩɨɪɰɢɨɧɚɥɧɚ ɚɤɬɢɜɧɨɫɬɢ SOD.  

Зɚ ɨɞɪɟɻɢɜɚʃɟ ɚɤɬɢɜɧɨɫɬɢ ɤɚɬɚɥɚɡɟ ɤɨɪɢɲʄɟɧɚ ʁɟ ɦɟɬɨɞɚ ɩɨ Beutler-ɭ. 
Пɪɢɧɰɢɩ ɦɟɬɨɞɟ ʁɟ ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢʁɫɤɨ ɩɪɚʄɟʃɟ ɛɪɡɢɧɟ ɪɚɡɝɪɚɞʃɟ ɜɨɞɨɧɢɤ-
ɩɟɪɨɤɫɢɞɚ ɭ ɩɪɢɫɭɫɬɜɭ ɤɚɬɚɥɚɡɟ ɧɚ ɬɚɥɚɫɧɨʁ ɞɭɠɢɧɢ 230 nm, ɩɪɢ ɤɨʁɨʁ ɜɨɞɨɧɢɤ-
ɩɟɪɨɤɫɢɞ ɚɩɫɨɪɛɭʁɟ ɫɜɟɬɥɨɫɬ.  

Зɚ ɨɞɪɟɻɢɜɚʃɟ ɚɤɬɢɜɧɨɫɬɢ ɪɟɞɭɤɨɜɚɧɨɝ ɝɥɭɬɚɬɢɨɧɚ (GSH) ɤɨɪɢɲʄɟɧɚ ʁɟ 
ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢʁɫɤɚ ɦɟɬɨɞɚ ɩɨ Beutler-ɭ. Пɪɢɧɰɢɩ ɦɟɬɨɞɟ ɛɚɡɢɪɚ ɫɟ ɧɚ 
ɨɤɫɢɞɚɰɢʁɢ ɝɥɭɬɚɬɢɨɧɚ GSH ɩɨɦɨʄɭ 5.5-ɞɢɬɢɨ-ɛɢɫ-6.2-ɧɢɬɪɨɛɟɧɡɨɟɜɨɦ ɤɢɫɟɥɢɧɨɦ 
(DTNB).  

Иɧɞɟɤɫ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ ɤɪɚɬɤɨɞɟɥɭʁɭʄɢɯ ɟɪɢɬɪɨɩɨɟɬɢɧɚ - ERI 
ɢɡɪɚɱɭɧɚɬ ʁɟ ɩɨɦɨʄɭ ɮɨɪɦɭɥɟ: ERI (IU/kg/gHb) = [ɧɟɞɟʂɧɚ ɞɨɡɚ ɟɪɢɬɪɨɩɨɟɬɢɧɚ (IU) 
ɡɚɜɢɫɧɚ ɨɞ ɬɟɥɟɫɧɟ ɦɚɫɟ ɛɨɥɟɫɧɢɤɚ (kg) / ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɯɟɦɨɝɥɨɛɢɧɚ ɭ ɤɪɜɢ (g/l)]. 
Рɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɞɟʁɫɬɜɨ ɤɪɚɬɤɨɞɟɥɭʁɭʄɢɯ ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɩɨɫɬɨʁɢ ɚɤɨ ʁɟ ERI ≥ 1 . 0  
IU/kg/gHb. Иɧɞɟɤɫ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ ɞɭɝɨɞɟɥɭʁɭʄɟɝ ɟɪɢɬɪɨɩɨɟɬɢɧɚ 
ɢɡɪɚɱɭɧɚɬ ʁɟ ɧɚ ɨɫɧɨɜɭ ɮɨɪɦɭɥɟ: ERI (µg/kg/gHb) = [ɧɟɞɟʂɧɚ ɞɨɡɚ ɟɪɢɬɪɨɩɨɟɬɢɧɚ 
(µg) ɡɚɜɢɫɧɚ ɨɞ ɬɟɥɟɫɧɟ ɦɚɫɟ ɛɨɥɟɫɧɢɤɚ (kg) / ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɯɟɦɨɝɥɨɛɢɧɚ ɭ ɤɪɜɢ 
(g/l)]. Рɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɞɟʁɫɬɜɨ ɞɭɝɨɞɟɥɭʁɭʄɟɝ ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɩɨɫɬɨʁɢ ɭɤɨɥɢɤɨ ʁɟ ERI 



 

48 

≥ 0.005 µg/kg/gHb. Пɪɟɦɚ ɢɧɞɟɤɫɭ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ, 
ɛɨɥɟɫɧɢɰɢ ɫɭ ɩɨɞɟʂɟɧɢ ɭ ɞɜɟ ɝɪɭɩɟ. Пɪɜɨ ɦɟɫɬɨ ɡɚɭɡɟɥɢ ɫɭ ɩɚɰɢʁɟɧɬɢ ɤɨɞ ɤɨʁɢɯ ʁɟ 
ɭɬɜɪɻɟɧɨ ɩɨɫɬɨʁɚʃɟ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ, ɞɨɤ ɫɭ ɞɪɭɝɭ ɱɢɧɢɥɢ 
ɨɧɢ ɤɨɞ ɤɨʁɢɯ ɧɢʁɟ ɭɬɜɪɻɟɧɚ ɪɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ.  
 
 
4.2. Уɥɬɪаɫɨɧɨɝɪаɮɢʁа - Кɨɥɨɪ ɞɨɩɥɟɪ  
 

Оɞɪɟʂɢɜɚʃɟ ɩɪɨɬɨɤɚ ɤɪɜɢ ɤɪɨɡ ɜɚɫɤɭɥɚɪɧɢ ɩɪɢɫɬɭɩ - Qavf ɜɪɲɟɧɨ ʁɟ Color 
Doppler ɭɥɬɪɚɡɜɭɱɧɢɦ ɩɪɟɝɥɟɞɨɦ, ɧɚ ɚɩɚɪɚɬɭ Logic P5, ɩɪɢɦɧɨɦ ɫɨɧɞɟ ɨɞ 7.5 MHz.  

 
Дɟɛʂɢɧɚ ɢɧɬɢɦɚ-ɦɟɞɢʁɚ ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ ɢɡɪɚɠɟɧɚ ʁɟ ɤɚɨ ɩɪɨɫɟɱɧɚ 

ɜɪɟɞɧɨɫɬ ɬɪɢ ɩɨʁɟɞɢɧɚɱɧɚ ɦɟɪɟʃɚ ɧɚ ɞɟɫɧɨʁ ɢ ɥɟɜɨʁ ɤɚɪɨɬɢɞɧɨʁ ɚɪɬɟɪɢʁɢ. Мɟɪɟʃɚ 
ɫɭ ɜɪɲɟɧɚ 1-2 cm ɢɫɩɨɞ ɛɢɮɭɪɤɚɰɢʁɟ ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ ɨɞ ɫɬɪɚɧɟ ɢɫɬɨɝ 
ɭɥɬɪɚɫɨɧɨɝɪɚɮɢɫɬɟ. Вɪɟɞɧɨɫɬ ɦɚʃɚ ɨɞ 0.9ɦɦ ɫɟ ɞɟɮɢɧɢɲɟ ɤɚɨ ɧɨɪɦɚɥɧɚ ɞɟɛʂɢɧɚ 
ɢɧɬɢɦɟ-ɦɟɞɢʁɟ. 

 
 

4.3. Сɬаɬɢɫɬɢɱɤа аɧаɥɢɡа  
 

Зɚ ɨɛɪɚɞɭ ɪɟɡɭɥɬɚɬɚ ɩɪɢɦɟʃɟɧɢ ɫɭ: Kolmogo, Smirnov, Studentov T ɬɟɫɬ ɡɚ 
ɜɟɡɚɧɟ ɭɡɨɪɤɟ, Wilcoxon-ov, Studentov T ɬɟɫɬ ɡɚ ɧɟɜɟɡɚɧɟ ɭɡɨɪɤɟ ɢ Mann-Whytney U 
ɬɟɫɬ, Spearman-ɨɜ ɬɟɫɬ ɤɨɪɟɥɚɰɢʁɟ, Pearson-ɨɜ ɬɟɫɬ ɤɨɪɟɥɚɰɢʁɟ, ɭɧɢɜɚɪɢʁɚɧɬɧɚ ɢ 
ɦɭɥɬɢɜɚɪɢʁɚɧɬɧɚ ɥɨɝɢɫɬɢɱɤɚ ɪɟɝɪɟɫɢɨɧɚ ɚɧɚɥɢɡɚ. 
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5. РЕЗУЛТАТИ РАДА  
 

Иɫɩɢɬɢɜɚʃɟ ʁɟ ɨɛɭɯɜɚɬɢɥɨ 24 ɩɚɰɢʁɟɧɬɚ ɤɨʁɚ ɫɟ ɥɟɱɟ on-line 
ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɨɦ (19 ɦɭɲɤɚɪɚɰɚ, 5 ɠɟɧɚ), ɩɪɨɫɟɱɧɟ ɫɬɚɪɨɫɬɢ 60.92 ± 8.20 
ɝɨɞɢɧɚ, ɩɪɨɫɟɱɧɟ ɞɭɠɢɧɟ ɥɟɱɟʃɚ ɞɢʁɚɥɢɡɨɦ 9.53 ± 5.45 ɝɨɞ. ɢ ɚɞɟɤɜɚɬɧɨɫɬɢ 
ɯɟɦɨɞɢʁɚɥɢɡɟ spKt/V 1.20 ± 0.18. (ɬɚɛ. 1).  

 
Зɚ ɥɟɱɟʃɟ ɚɧɟɦɢʁɟ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɭ ɭɤʂɭɱɟɧɢ ɭ ɢɫɩɢɬɢɜɚʃɟ, ɩɪɢɦɟʃɟɧ ʁɟ 

ɫɬɢɦɭɥɚɬɨɪ ɟɪɢɬɪɨɩɨɟɡɟ, ɫɚ ɤɪɚɬɤɢɦ ɢ ɞɭɝɢɦ ɞɟʁɫɬɜɨɦ, ɢɧɬɪɚɜɟɧɫɤɢ ɩɪɟɩɚɪɚɬ 
ɝɜɨɠɻɚ, ɜɢɬɚɦɢɧɚ B ɢ ɮɨɥɧɚ ɤɢɫ. (per os). Пɪɨɫɟɱɧɚ ɦɟɫɟɱɧɚ ɞɨɡɚ ɤɪɚɬɤɨɞɟɥɭʁɭʄɟɝ 
ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɢɡɧɨɫɢɥɚ ʁɟ 18000.00 ± 12055.43 IU, ɞɭɝɨɞɟɥɭʁɭʄɟɝ ɟɪɢɬɪɨɩɨɟɬɢɧɚ 
140.00 ± 36.33 µg, ɩɪɨɫɟɱɧɚ ɦɟɫɟɱɧɚ ɞɨɡɚ ɢɧɬɪɚɜɟɧɫɤɨɝ ɝɜɨɠɻɚ ɢɡɧɨɫɢɥɚ ʁɟ 256.25 
± 131.50 mg, ɩɪɨɫɟɱɧɚ ɦɟɫɟɱɧɚ ɞɨɡɚ ɜɢɬɚɦɢɧɚ B12 2916.67 ± 1592.56 µg, ɚ ɩɪɨɫɟɱɧɚ 
ɦɟɫɟɱɧɚ ɞɨɡɚ ɮɨɥɧɟ ɤɢɫɟɥɢɧɟ 181.25 ± 62.23 mg. Сɟɤɭɧɞɚɪɧɢ 
ɯɢɩɟɪɩɚɪɚɬɢɪɟɨɢɞɢɡɚɦ ɨɜɢɯ ɛɨɥɟɫɧɢɤɚ ɥɟɱɟɧ ʁɟ ɜɟɡɚɱɢɦɚ ɮɨɫɮɚɬɚ ɤɨʁɢ ɫɚɞɪɠɟ 
ɤɚɥɰɢʁɭɦ, ɚɤɬɢɜɧɢɦ ɦɟɬɚɛɨɥɢɬɢɦɚ ɜɢɬɚɦɢɧɚ D ɢ ɩɚɪɢɤɚɥɰɢɬɨɥɨɦ. Пɪɨɫɟɱɧɚ 
ɦɟɫɟɱɧɚ ɞɨɡɚ ɪɨɤɚɥɬɪɨɥɚ ɢɡɧɨɫɢɥɚ ʁɟ 3.08 ± 5.10 µg, ɚ i.v. ɩɚɪɢɤɚɥɰɢɬɨɥɚ 2.50 ± 
12.25 µg.  
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Табɟɥа 1. Оɩɲɬɢ ɩɨɞɚɰɢ ɨ ɛɨɥɟɫɧɢɰɢɦɚ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Дɨɛɢʁɟɧɟ ɩɪɨɫɟɱɧɟ ɜɪɟɞɧɨɫɬɢ ɩɚɪɚɦɟɬɚɪɚ ɚɧɟɦɢʁɟ, ɫɬɚɬɭɫɚ ɝɜɨɠɻɚ, 
ɦɢɤɪɨɢɧɥɚɦɚɰɢʁɟ, ɧɭɬɪɢɬɢɜɧɨɝ ɫɬɚɬɭɫɚ, ɫɟɤɭɧɞɚɪɧɨɝ ɯɢɩɟɪɩɚɪɚɬɢɪɟɨɢɞɢɡɦɚ ɢ 
ɭɥɬɪɚɡɜɭɱɧɨɝ ɩɪɟɝɥɟɞɚ ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ ɩɪɢɤɚɡɚɧɢ ɫɭ ɭ ɬɚɛɟɥɢ 2.  
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Табɟɥа 2. Оɫɧɨɜɧɢ ɩɚɪɚɦɟɬɪɢ ɢɫɩɢɬɢɜɚʃɚ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Рɚɞɢ ɩɪɨɰɟɧɟ ɭɬɢɰɚʁɚ ɬɢɩɚ ɞɢʁɚɥɢɡɧɟ ɦɟɦɛɪɚɧɟ ɧɚ ɨɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ ɭ ɬɨɤɭ 
ɩɨʁɟɞɢɧɚɱɧɟ ɫɟɚɧɫɟ on-line ɯɟɦɨɞɢɚɮɢɥɬɪɚɰɢʁɟ ɢɫɩɢɬɢɜɚɧɢ ɫɭ: ɫɭɩɟɪɨɤɫɢɞɧɢ ɚɧʁɨɧ 
(O2'"), ɜɨɞɨɧɢɤ-ɩɟɪɨɤɫɢɞ (H2O2), ɪɟɚɤɬɢɜɧɟ ɫɭɩɫɬɚɧɰɢʁɟ ɜɟɡɚɧɟ ɡɚ 
ɬɢɨɛɚɪɛɢɬɭɪɢɱɧɭ ɤɢɫɟɥɢɧɭ (TBARS), ɚɡɨɬɧɢ ɦɨɧɨɤɫɢɞ (NO), ɫɭɩɟɪɨɤɫɢɞ 
ɞɢɡɦɭɬɚɡɚ (SOD), ɤɚɬɚɥɚɡɚ (CAT) ɢ ɚɤɬɢɜɧɨɫɬ ɪɟɞɭɤɨɜɚɧɨɝ ɝɥɭɬɚɬɢɨɧɚ (GSH), 
ɬɚɛɟɥɚ 3.  

 
Бɨɥɟɫɧɢɰɢ ɤɨʁɢ ɫɭ ɥɟɱɟɧɢ on-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɨɦ ɢɦɚʁɭ ɫɬɚɬɢɫɬɢɱɤɢ 

ɡɧɚɱɚʁɧɭ (p < 0.05) ɦɚʃɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɪɟɚɤɬɢɜɧɢɯ ɫɭɩɫɬɚɧɰɢʁɚ ɜɟɡɚɧɢɯ ɡɚ 
ɬɢɨɛɚɪɛɢɬɭɪɢɱɧɭ ɤɢɫɟɥɢɧɭ (TBARS) ɢ ɜɢɫɨɤɨ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ (p < 0.01) 
ɦɚʃɭ ɚɤɬɢɜɧɨɫɬ ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɟ (SOD), ɧɚɤɨɧ ɡɚɜɪɲɟɬɤɚ ɫɟɚɧɫɟ on-line 
ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ ɫ ɦɟɦɛɪɚɧɨɦ ɨɛɥɨɠɟɧɨɦ ɜɢɬɚɦɢɧɨɦ E (Leoceed 21H), ɬɚɛɟɥɚ 
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3. Кɨɞ ɢɫɬɢɯ ɛɨɥɟɫɧɢɤɚ, ɧɚɤɨɧ ɩɨʁɟɞɢɧɚɱɧɟ ɫɟɚɧɫɟ on-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ ɫ 
ɦɟɦɛɪɚɧɨɦ ɤɨʁɚ ɧɢʁɟ ɨɛɥɨɠɟɧɚ ɜɢɬɚɦɢɧɨɦ E (FX800), ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɜɨɞɨɧɢɤ-
ɩɟɪɨɤɫɢɞɚ (H2O2) ɭ ɫɟɪɭɦɭ ʁɟ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ (p < 0.05) ɜɟʄɚ, ɞɨɤ ʁɟ ɚɤɬɢɜɧɨɫɬ 
ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɟ ɜɢɫɨɤɨ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ (p < 0.01) ɦɚʃɚ ɨɞ ɜɪɟɞɧɨɫɬɢ 
ɩɪɟ ɫɟɚɧɫɟ on-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ, ɬɚɛɟɥɚ 3. Иɡɦɟɻɭ ɨɫɬɚɥɢɯ ɩɚɪɚɦɟɬɚɪɚ 
ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɧɟɦɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɟ ɪɚɡɥɢɤɟ (p > 0.05) ɩɪɟ ɢ ɩɨɫɥɟ 
ɫɟɧɚɫɟ on-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ ɫ ɦɟɦɛɪɚɧɨɦ ɤɨʁɚ ʁɟ ɨɛɥɨɠɟɧɚ ɜɢɬɚɦɢɧɨɦ E 
(Leoceed 21H), ɤɚɨ ɧɢ ɫ ɦɟɦɛɪɚɧɨɦ ɤɨʁɚ ɧɢʁɟ ɨɛɥɨɠɟɧɚ ɜɢɬɚɦɢɧɨɦ E (FX800), 
ɬɚɛɟɥɚ 3. 
 
 
Табɟɥа 3. Уɬɢɰɚʁ ɬɢɩɚ ɞɢʁɚɥɢɡɧɟ ɦɟɦɛɪɚɧɟ ɧɚ ɨɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ  ɭ ɬɨɤɭ 
ɩɨʁɟɞɢɧɚɱɧɟ ɫɟɚɧɫɟ on-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ  
 
 
 
 
 
 
 
 
 
 

O2
-. - ɫɭɩɟɪɨɤɫɢɞɧɢ ɚɧʁɨɧ (nmol/ml), H2O2 - ɜɨɞɨɧɢɤ-ɩɟɪɨɤɫɢɞ (nmol/ml), TBARS - ɪɟɚɤɬɢɜɧɟ ɫɭɩɫɬɚɧɰɢʁɟ 

ɜɟɡɚɧɟ ɡɚ ɬɢɨɛɚɪɛɢɬɭɪɢɱɧɭ ɤɢɫɟɥɢɧɭ (pmol/l), SOD - ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɚ (U/gHb x 103), CAT - ɤɚɬɚɥɚɡɚ 
(U/gHb x 103), GSH - ɪɟɞɭɤɨɜɚɧɢ ɝɥɭɬɚɬɢɨɧ (U/gHb x 103) 

 
 
Сɩɪɨɜɟɞɟɧɚ ʁɟ ɬɟɪɚɩɢʁɚ ɪɟɞɨɜɧɟ ɯɟɦɨɞɢʁɚɥɢɡɟ ɢ on-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ ɭ 
ɩɟɪɢɨɞɭ ɜɢɲɟ ɨɞ ɞɟɜɟɞɟɫɟɬ ɞɚɧɚ. Уɤʂɭɱɟɧɨ ʁɟ 125 ɢɫɩɢɬɚɧɢɤɚ (78 ɦɭɲɤɨɝ , 47 
ɠɟɧɫɤɨɝ ɩɨɥɚ), ɭ ɞɨɛɭ ɨɞ 62.83 ± 10.49 ɝɨɞɢɧɚ, ɞɭɠɢɧɚ ɬɪɚʁɚʃɚ ɯɟɦɨɞɢʁɚɥɢɡɟ 6.51 
± 6.12 ɝɨɞɢɧɚ, ɩɪɨɫɟɱɧɟ ɭɯɪɚʃɟɧɨɫɬɢ 25.86 ± 4.60 kg/m² ɢ ɢɧɞɟɤɫɚ ɚɞɟɤɜɚɬɧɨɫɬɢ 
ɞɢʁɚɥɢɡɟ spKt/V 1.24 ± 0.29, ɬɚɛɟɥɢ 4. 
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Табɟɥа 4. Оɩɲɬɢ ɩɨɞɚɰɢ ɨ ɛɨɥɟɫɧɢɰɢɦɚ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Пɪɨɫɟɱɧɚ ɦɟɫɟɱɧɚ ɞɨɡɚ ɤɪɚɬɤɨɞɟɥɭʁɭʄɟɝ ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɢɡɧɨɫɢɥɚ ʁɟ 20538.46 
± 10716.42 IU, ɞɭɝɨɞɟɥɭʁɭʄɟɝ ɟɪɢɬɪɨɩɨɟɬɢɧɚ 134.89 ± 71.88 µg, ɩɪɨɫɟɱɧɚ ɦɟɫɟɱɧɚ 
ɞɨɡɚ ɢɧɬɪɚɜɟɧɫɤɨɝ ɝɜɨɠɻɚ ɢɡɧɨɫɢɥɚ ʁɟ 273.91 ± 162.38 mg, ɩɪɨɫɟɱɧɚ ɦɟɫɟɱɧɚ ɞɨɡɚ 
i.v. ɜɢɬɚɦɢɧɚ C ɢɡɧɨɫɢɥɚ ʁɟ 1420.00 ± 184.04 mg, ɩɪɨɫɟɱɚɧ ɦɟɫɟɱɧɢ ɛɪɨʁ ɚɦɩɭɥɚ 
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Beviplex-ɚ ɢɡɧɨɫɢɨ ʁɟ 11.36 ± 1.47, ɩɪɨɫɟɱɧɚ ɦɟɫɟɱɧɚ ɞɨɡɚ ɜɢɬɚɦɢɧɚ B12 3060 ± 
1874.70 µg, ɚ ɩɪɨɫɟɱɧɚ ɦɟɫɟɱɧɚ ɞɨɡɚ ɮɨɥɧɟ ɤɢɫɟɥɢɧɟ 187.20 ± 65.04 mg. 
Сɟɤɭɧɞɚɪɧɢ ɯɢɩɟɪɩɚɪɚɬɢɪɟɨɢɞɢɡɚɦ ɢɫɩɢɬɢɜɚɧɢɯ ɛɨɥɟɫɧɢɤɚ ɥɟɱɟɧ ʁɟ ɜɟɡɚɱɢɦɚ 
ɮɨɫɮɚɬɚ ɤɨʁɢ ɫɚɞɪɠɟ ɤɚɥɰɢʁɭɦ, ɚɤɬɢɜɧɢɦ ɦɟɬɚɛɨɥɢɬɢɦɚ ɜɢɬɚɦɢɧɚ D ɢ 
ɩɚɪɢɤɚɥɰɢɬɨɥɨɦ. Пɪɨɫɟɱɧɚ ɦɟɫɟɱɧɚ ɞɨɡɚ ɪɨɤɚɥɬɪɨɥɚ ɢɡɧɨɫɢɥɚ ʁɟ 5.43.56 ± 4.00 µg, 
ɚ i.v. ɩɚɪɢɤɚɥɰɢɬɨɥɚ 37.504 ± 17.08 µg. Лɟɱɟʃɟ ɚɪɬɟɪɢʁɫɤɟ ɯɢɩɟɪɬɟɧɡɢʁɟ ɤɨɞ 81 
ɛɨɥɟɫɧɢɤɚ (64.80%) ɩɪɢɦɟɧɨɦ ɛɥɨɤɚɬɨɪɚ ɪɟɧɢɧ-ɚɧɝɢɨɬɟɧɡɢɧ ɫɢɫɬɟɦɚ (ɭɝɥɚɜɧɨɦ 
ɛɥɨɤɚɬɨɪɟ ɤɨɧɜɟɪɬɚɡɟ ɚɧɝɢɨɬɟɧɡɢɧɚ 1), 62 ɛɨɥɟɫɧɢɤɚ (49.60%) ɛɟɬɚ ɛɥɨɤɚɬɨɪɢɦɚ, 
46 ɛɨɥɟɫɧɢɤɚ (36.80%) ɞɢɭɪɟɬɢɰɢɦɚ Хɟɧɥɟɨɜɟ ɩɟɬʂɟ ɢ 44 ɛɨɥɟɫɧɢɤɚ (35.20%) 
ɛɥɨɤɚɬɨɪɢɦɚ ɤɚɥɰɢʁɭɦɫɤɢɯ ɤɚɧɚɥɚ.  

Сɬɚɧɞɚɪɞɧɨɦ ɢɧɬɟɪɦɢɬɟɧɬɧɨɦ high-flux ɯɟɦɨɞɢʁɚɥɢɡɨɦ ɥɟɱɟɧ ʁɟ 101 
ɛɨɥɟɫɧɢɤ (80.80%), ɚ 24 ɛɨɥɟɫɧɢɤɚ (19.20%) ɥɟɱɟɧɚ ɫɭ ɩɨɫɬɞɢɥɭɰɢɨɧɨɦ on-line 
ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɨɦ. Зɚ ɥɟɱɟʃɟ ɩɨɫɬɞɢɥɭɰɢɨɧɨɦ on-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɨɦ, 
ɤɨɞ 24 ɛɨɥɟɫɧɢɤɚ (19.20%) ɤɨɪɢɲʄɟɧɢ ɫɭ ɞɢʁɚɥɢɡɚɬɨɪɢ ɫ ɜɢɫɨɤɨɩɪɨɬɨɱɧɨɦ 
ɩɨɥɢɫɭɥɮɨɧɫɤɨɦ ɦɟɦɛɪɚɧɨɦ ɩɨɜɪɲɢɧɟ 2.0-2.4 m², ɞɨɤ ɫɭ ɨɫɬɚɥɢ ɛɨɥɟɫɧɢɰɢ (101 
ɛɨɥɟɫɧɢɤ, 80.80%) ɥɟɱɟɧɢ high-flux ɯɟɦɨɞɢʁɚɥɢɡɨɦ ɤɨɪɢɲʄɟʃɟɦ ɞɢʁɚɥɢɡɚɬɨɪɚ ɫ 
ɜɢɫɨɤɨɩɪɨɬɨɱɧɨɦ ɩɨɥɢɫɭɥɮɨɧɫɤɨɦ ɦɟɦɛɪɚɧɨɦ ɩɨɜɪɲɢɧɟ 1.4—1.8 m². Кɨɞ 113 
ɛɨɥɟɫɧɢɤɚ (90.40%) ɤɨɪɢɫɬɢɨ ɫɟ ɪɚɫɬɜɨɪ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ ɫ ɤɨɧɰɟɧɬɪɚɰɢʁɨɦ 
ɤɚɥɰɢʁɭɦɚ 1.75 mmol/l (PGS21), ɤɨɞ ɞɟɜɟɬ ɛɨɥɟɫɧɢɤɚ (7.20%) ɤɨɧɰɟɧɬɪɚɰɢʁɚ 
ɤɚɥɰɢʁɭɦɚ ɭ ɪɚɫɬɜɨɪɭ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ ɛɢɥɚ ʁɟ 1.50 mmol/l (PGS25), ɚ ɫɚɦɨ ɤɨɞ ɬɪɢ 
ɛɨɥɟɫɧɢɤɚ (2.40%) ɤɨɪɢɫɬɢɨ ɫɟ ɪɚɫɬɜɨɪ ɫ ɤɨɧɰɧɟɬɪɚɰɢʁɨɦ ɤɚɥɰɢʁɭɦɚ 1.25 mmol/l 
(PGS27). Кɨɧɰɟɧɬɪɚɰɢʁɚ ɧɚɬɪɢʁɭɦɚ Naၰ ɭ ɪɚɫɬɜɨɪɭ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ ɢɡɧɨɫɢɥɚ ʁɟ 140 
mmol/l, ɛɢɤɚɪɛɨɧɚɬɚ 35 mmol/l, ɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ Kၰ 2.0 mmol/l.  

Пɪɨɫɟɱɧɟ ɜɪɟɞɧɨɫɬɢ ɩɚɪɚɦɟɬɚɪɚ ɚɧɟɦɢʁɟ, ɫɬɚɬɭɫɚ ɝɜɨɠɻɚ, 
ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɟ, ɧɭɬɪɢɬɢɜɧɨɝ ɫɬɚɬɭɫɚ, ɫɟɤɭɧɞɚɪɧɨɝ ɯɢɩɟɪɩɚɪɚɬɢɪɟɨɢɞɢɡɦɚ ɢ 
ɭɥɬɪɚɡɜɭɱɧɨɝ ɩɪɟɝɥɟɞɚ ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ ɩɪɢɤɚɡɚɧɟ ɫɭ ɭ ɬɚɛɟɥɢ 5. Рɚɞɢ ɩɪɨɰɟɧɟ 
ɭɬɢɰɚʁɚ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɧɚ ɚɬɟɪɨɫɤɥɟɪɨɡɭ ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ ɢɫɩɢɬɢɜɚɧɢ ɫɭ: 
ɫɭɩɟɪɨɤɫɢɞɧɢ ɚɧʁɨɧ (О2-), ɜɨɞɨɧɢɤ-ɩɟɪɨɤɫɢɞ (H2O2), ɫɭɩɫɬɚɧɰɢʁɟ ɤɨʁɟ ɪɟɚɝɭʁɭ ɫ 
ɬɢɨɛɚɪɛɢɬɭɪɧɨɦ ɤɢɫɟɥɢɧɨɦ (TBARS), ɚɡɨɬɧɢ ɦɨɧɨɤɫɢɞ (NO2-), ɫɭɩɟɪɨɤɫɢɞ 
ɞɢɡɦɭɬɚɡɚ (SOD), ɤɚɬɚɥɚɡɚ (CAT), ɚɤɬɢɜɧɨɫɬ ɪɟɞɭɤɨɜɚɧɨɝ ɝɥɭɬɚɬɢɨɧɚ (GSH) ɢ 
ɞɟɛʂɢɧɚ ɢɧɬɢɦɚ-ɦɟɞɢʁɚ ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ, ɩɪɢɤɚɡ ɭ ɬɚɛɟɥɢ 5. 
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Табɟɥа 5. Пɪɨɫɟɱɧɟ ɜɪɟɞɧɨɫɬɢ ɢɫɩɢɬɢɜɚɧɢɯ ɩɚɪɚɦɟɬɚɪɚ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TBARS — ɫɭɩɫɬɚɧɰɢʁɟ ɤɨʁɟ ɪɟɚɝɭʁɭ ɫ ɬɢɨɛɚɪɛɢɬɭɪɧɨɦ ɤɢɫɟɥɢɧɨɦ (^mol/ml), ДКА — ɞɟɫɧɚ ɤɚɪɨɬɢɞɧɚ 
ɚɪɬɟɪɢʁɚ, ЛКА - ɥɟɜɚ ɤɚɪɨɬɢɞɧɚ ɚɪɬɟɪɢʁɚ, КА - ɤɚɪɨɬɢɞɧɚ ɚɪɬɟɪɢʁɚ 
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Иɡɦɟɻɭ ɤɨɧɰɟɧɬɪɚɰɢʁɟ H2O2 ɭ ɫɟɪɭɦɭ ɢ ɞɟɛʂɢɧɟ ɢɧɬɢɦɚ-ɦɟɞɢʁɚ ɤɚɪɨɬɢɞɧɢɯ 
ɚɪɬɟɪɢʁɚ ɩɨɫɬɨʁɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ (p < 0.05) ɩɨɡɢɬɢɜɧɚ ɩɨɜɟɡɚɧɨɫɬ. Вɢɫɨɤɨ 
ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ (p < 0.01) ɩɨɡɢɬɢɜɧɚ ɩɨɜɟɡɚɧɨɫɬ ɭɬɜɪɻɟɧɚ ʁɟ ɢɡɦɟɻɭ 
ɤɨɧɰɟɧɬɪɚɰɢʁɟ TBARS-ɚ ɭ ɫɟɪɭɦɭ ɢ ɞɟɛʂɢɧɟ ɢɧɬɢɦɚ-ɦɟɞɢʁɚ ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ, 
ɞɨɤ ʁɟ ɜɢɫɨɤɨ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ (p < 0.01) ɧɟɝɚɬɢɜɧɚ ɩɨɜɟɡɚɧɨɫɬ ɭɬɜɪɻɟɧɚ 
ɢɡɦɟɻɭ ɤɨɧɰɟɧɬɪɚɰɢʁɟ SOD ɭ ɫɟɪɭɦɭ ɢ ɞɟɛʂɢɧɟ ɢɧɬɢɦɚ-ɦɟɞɢʁɚ ɤɚɪɨɬɢɞɧɢɯ 
ɚɪɬɟɪɢʁɚ, ɬɚɛɟɥɚ 6. Иɡɦɟɻɭ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɩɪɟɚɥɛɭɦɢɧɚ ɢ ɚɥɛɭɦɢɧɚ ɭ ɫɟɪɭɦɭ 
ɩɨɫɬɨʁɢ ɜɢɫɨɤɨ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ (p < 0.01) ɩɨɡɢɬɢɜɧɚ ɩɨɜɟɡɚɧɨɫɬ. Вɢɫɨɤɨ 
ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ (p < 0.01) ɧɟɝɚɬɢɜɧɚ ɩɨɜɟɡɚɧɨɫɬ ɭɬɜɪɻɟɧɚ ʁɟ ɢɡɦɟɻɭ 
ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɚɥɛɭɦɢɧɚ ɢ ɩɪɟɚɥɛɭɦɢɧɚ ɭ ɫɟɪɭɦɭ ɢ ɞɟɛʂɢɧɟ ɢɧɬɢɦɚ-ɦɟɞɢʁɚ 
ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ, ɬɚɛɟɥɚ 6. Иɡɦɟɻɭ ɨɫɬɚɥɢɯ ɢɫɩɢɬɢɜɚɧɢɯ ɩɚɪɚɦɟɬɚɪɚ ɢ ɞɟɛʂɢɧɟ 
ɢɧɬɢɦɚ-ɦɟɞɢʁɚ ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ ɧɢʁɟ ɭɬɜɪɻɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ 
ɩɨɜɟɡɚɧɨɫɬ, ɬɚɛɟɥɚ 6. 
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Табɟɥа 6. Пɨɜɟɡɚɧɨɫɬ ɢɡɦɟɻɭ ɩɚɪɚɦɟɬɚɪɚ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ, 
ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɟ, ɧɭɬɪɢɰɢʁɟ, ɫɟɤɭɧɞɚɪɧɨɝ ɯɢɩɟɪɩɚɪɚɬɢɪɟɨɢɞɢɡɦɚ ɢ ɞɟɛʂɢɧɟ 
ɢɧɬɢɦɚ-  ɦɟɞɢʁɚ ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

O2-' - ɫɭɩɟɪɨɤɫɢɞɧɢ ɚɧʁɨɧ, H2O2 - ɜɨɞɨɧɢɤ-ɩɟɪɨɤɫɢɞ, TBARS - ɪɟɚɤɬɢɜɧɟ ɫɭɩɫɬɚɧɰɢʁɟ ɜɟɡɚɧɟ ɡɚ 
ɬɢɨɛɚɪɛɢɬɭɪɧɭ ɤɢɫɟɥɢɧɭ, NO2 - ɚɡɨɬɧɢ ɦɨɧɨɤɢɫɞ, GSH - ɪɟɞɭɤɨɜɚɧɢ ɝɥɭɬɚɬɢɨɧ, CAT - ɤɚɬɚɥɚɡɚ, SOD - 
ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɚ, CRP - C-ɪɟɚɤɬɢɜɧɢ ɩɪɨɬɟɢɧ, ALB - ɚɥɛɭɦɢɧ, PALB - ɩɪɟɚɥɛɭɦɢɧ, TRSF -  
ɬɪɚɧɫɮɟɪɢɧ, VitD - ɜɢɬɚɦɢɧ D, iPTH  - ɢɧɬɚɤɬɧɢ ɩɚɪɚɬɯɨɪɦɨɧ, IMT - ɞɟɛʂɢɧɚ ɢɧɬɢɦɚ-ɦɟɞɢʁɚ  
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Иɫɩɢɬɢɜɚʃɟ ʁɟ ɢɡɜɪɲɟɧɨ ɤɨɞ 96 ɛɨɥɟɫɧɢɤɚ (58 ɦɭɲɤɚɪɚɰɚ, 38 ɠɟɧɚ), ɩɪɨɫɟɱɧɟ 
ɫɬɚɪɨɫɬɢ 62.57 ± 11.05 ɝɨɞɢɧɚ, ɩɪɨɫɟɱɧɟ ɞɭɠɢɧɟ ɥɟɱɟʃɚ ɞɢʁɚɥɢɡɨɦ 4.46 ± 5.22 
ɝɨɞɢɧɟ, ɩɪɨɫɟɱɧɟ ɭɯɪɚʃɟɧɨɫɬɢ 25.84 ± 4.93 kg/m ɢ ɩɪɨɫɟɱɧɨɝ ɢɧɞɟɤɫɚ ɚɞɟɤɜɚɬɧɨɫɬɢ 
ɯɟɦɨɞɢʁɚɥɢɡɟ spKt/V 1.20 ± 0.28 ( ɬɚɛɟɥɚ 7ɚ.).  

 
Пɪɟɦɚ ɜɪɫɬɢ ɟɪɢɬɪɨɩɨɟɬɢɧɚ, ɞɨɛɢɥɢ ɫɦɨ ɞɜɟ ɝɪɭɩɟ. Пɪɜɭ ɫɭ ɱɢɧɢɥɢ 

ɛɨɥɟɫɧɢɰɢ ɤɨɞ ɤɨʁɢɯ ɫɟ ɡɚ ɥɟɱɟʃɟ ɚɧɟɦɢʁɟ ɩɪɢɦɟʃɢɜɚɨ ɤɪɚɬɤɨɞɟɥɭʁɭʄɢ 
ɟɪɢɬɪɨɩɨɟɬɢɧ (ɟɩɨɟɬɢɧ-α, ɟɩɨɟɬɢɧ-Р), ɞɨɤ ɫɭ ɞɪɭɝɭ ɱɢɧɢɥɢ ɛɨɥɟɫɧɢɰɢ ɫ 
ɞɭɝɨɞɟɥɭʁɭʄɢɦ ɟɪɢɬɪɨɩɨɟɬɢɧɨɦ (ɞɚɪɛɟɩɨɟɬɢɧ-α) - ɬɚɛɟɥɚ 7ɛ. 

 
Пɪɟɦɚ ɢɧɞɟɤɫɭ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ, ɫɜɚɤɚ ɝɪɭɩɚ 

ɛɨɥɟɫɧɢɤɚ ɩɨɞɟʂɟɧɚ ʁɟ ɧɚ ʁɨɲ ɞɜɟ ɩɨɝɪɭɩɟ. Пɪɜɭ ɩɨɞɝɪɭɩɭ ɱɢɧɢɥɢ ɫɭ ɛɨɥɟɫɧɢɰɢ 
ɤɨɞ ɤɨʁɢɯ ʁɟ ɞɢʁɚɝɧɨɫɬɢɤɨɜɚɧɚ ɪɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ, ɞɨɤ ɫɭ ɞɪɭɝɭ 
ɱɢɧɢɥɢ ɛɨɥɟɫɧɢɰɢ ɛɟɡ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ. Оɩɲɬɢ ɩɨɞɚɰɢ ɨ 
ɛɨɥɟɫɧɢɰɢɦɚ ɩɪɢɤɚɡɚɧɢ ɫɭ ɭ ɬɚɛɟɥɢ 7ɜ 
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Табɟɥа 7а. Бɨɥɟɫɧɢɰɢ - ɨɩɲɬɟ ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ 
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Табɟɥа 7б. Оɩɲɬɢ ɩɨɞɚɰɢ ɨ ɛɨɥɟɫɧɢɰɢɦɚ ɭ ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɜɪɫɬɟ ɟɪɢɬɪɨɩɨɟɬɢɧɚ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

KDE - ɤɪɚɬɤɨɞɟɥɭʁɭʄɢ ɟɪɢɬɪɨɩɨɟɬɢɧ, DDE - ɞɭɝɨɞɟɥɭʁɭʄɢ ɟɪɢɬɪɨɩɨɟɬɢɧ, N - ɛɪɨʁ ɢɫɩɢɬɚɧɢɤɚ, P - ɩɨɥ 
ɢɫɩɢɬɚɧɢɤɚ, S - ɫɬɚɪɨɫɬ ɛɨɥɟɫɧɢɤɚ, DD - ɞɭɠɢɧɚ ɥɟɱɟʃɚ ɯɟɦɨɞɢʁɚɥɢɡɨɦ, BMI - ɢɧɞɟɤɫ ɬɟɥɟɫɧɟ ɦɚɫɟ, SBP - 
ɫɢɫɬɨɥɧɢ ɚɪɬɟɪɢʁɫɤɢ ɤɪɜɧɢ ɩɪɢɬɢɫɚɤ, DBP - ɞɢʁɚɫɬɨɥɧɢ ɤɪɜɧɢ ɩɪɢɬɢɫɚɤ, MBP - ɫɪɟɞʃɢ ɚɪɬɟɪɢʁɫɤɢ ɤɪɜɧɢ 
ɩɪɢɬɢɫɚɤ, WG - ɫɭɜɚ ɬɟɥɟɫɧɚ ɦɚɫɚ ɛɨɥɟɫɧɢɤɚ, IDWG - ɢɧɬɟɪɞɢʁɚɥɢɡɧɢ ɩɪɢɧɨɫ ɭ ɬɟɥɟɫɧɨʁ ɦɚɫɢ ɛɨɥɟɫɧɢɤɚ, 
%IDWG - ɩɪɨɰɟɧɚɬ ɢɧɬɟɪɞɢʁɚɥɢɡɧɨɝ ɩɪɢɧɨɫɚ ɭ ɬɟɥɟɫɧɨʁ ɦɚɫɢ ɛɨɥɟɫɧɢɤɚ, GNH - Glomerulonephritis Chronica, 
HN - Hypertensive Nephropathy, DN - Diabetic Nephropathy, ON - Obstructive Nephropathy, CN - Chronic 
Nephropathy, RPC - Renes Polycystici, HTA - Hypertensio Arterialis, HHD - Hypertensive Heart Disease, DC - 
Dilated Cardiomyopathy, HA - Hypotensio arterialis, DMC - Diabetes Mellitus Complications 
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Табɟɥа 7в. Оɩɲɬɢ ɩɨɞɚɰɢ ɨ ɛɨɥɟɫɧɢɰɢɦɚ ɭ ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɜɪɫɬɟ ɢ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ 
ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

N - ɛɪɨʁ ɢɫɩɢɬɚɧɢɤɚ, P - ɩɨɥ ɢɫɩɢɬɚɧɢɤɚ, S - ɫɬɚɪɨɫɬ ɛɨɥɟɫɧɢɤɚ, DD - ɞɭɠɢɧɚ ɥɟɱɟʃɚ ɯɟɦɨɞɢʁɚɥɢɡɨɦ, BMI - 
ɢɧɞɟɤɫ ɬɟɥɟɫɧɟ ɦɚɫɟ, SBP - ɫɢɫɬɨɥɧɢ ɚɪɬɟɪɢʁɫɤɢ ɤɪɜɧɢ ɩɪɢɬɢɫɚɤ, DBP - ɞɢʁɚɫɬɨɥɧɢ ɤɪɜɧɢ ɩɪɢɬɢɫɚɤ, MBP - 
ɫɪɟɞʃɢ ɚɪɬɟɪɢʁɫɤɢ ɤɪɜɧɢ ɩɪɢɬɢɫɚɤ, WG - ɫɭɜɚ ɬɟɥɟɫɧɚ ɦɚɫɚ ɛɨɥɟɫɧɢɤɚ, IDWG - ɢɧɬɟɪɞɢʁɚɥɢɡɧɢ ɩɪɢɧɨɫ ɭ 
ɬɟɥɟɫɧɨʁ ɦɚɫɢ ɛɨɥɟɫɧɢɤɚ, %IDWG - ɩɪɨɰɟɧɚɬ ɢɧɬɟɪɞɢʁɚɥɢɡɧɨɝ ɩɪɢɧɨɫɚ ɭ ɬɟɥɟɫɧɨʁ ɦɚɫɢ ɛɨɥɟɫɧɢɤɚ, UF - 
ʁɚɱɢɧɚ ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɟ, UFR - ʁɚɱɢɧɚ ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɟ, RD - ɪɟɡɢɞɭɚɥɧɚ ɞɢɭɪɟɡɚ, GNH - Glomerulonephritis 
Chronica, HN - Hypertensive Nephropathy, DN - Diabetic Nephropathy, ON - Obstructive Nephropathy, CN – 
Chronic Nephropathy, RPC - Renes Polycystici, HTA - Hypertensio Arterialis, HHD - Hypertensive Heart Disease, 
DC - Dilated Cardiomyopathy, HA - Hypotensio Arterialis, DMC - Diabetes Mellitus Complications 
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Пɪɨɫɟɱɧɚ ɦɟɫɟɱɧɚ ɞɨɡɚ ɤɪɚɬɤɨɞɟɥɭʁɭʄɟɝ ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɢɡɧɨɫɢɥɚ ʁɟ 20784.31 ± 
10673.92 IU, ɞɭɝɨɞɟɥɭʁɭʄɟɝ ɟɪɢɬɪɨɩɨɟɬɢɧɚ 134.89 ± 71.88 µg, ɩɪɨɫɟɱɧɚ ɦɟɫɟɱɧɚ 
ɞɨɡɚ ɢɧɬɪɚɜɟɧɫɤɨɝ ɝɜɨɠɻɚ ɢɡɧɨɫɢɥɚ ʁɟ 283.02 ± 174.02 mg, ɩɪɨɫɟɱɧɚ ɦɟɫɟɱɧɚ ɞɨɡɚ 
i.v. ɜɢɬɚɦɢɧɚ C 1406.25 ± 196.18 mg, ɩɪɨɫɟɱɚɧ ɦɟɫɟɱɧɢ ɛɪɨʁ ɚɦɩɭɥɚ Beviplex-ɚ 
ɢɡɧɨɫɢɨ ʁɟ 11.25 ± 1.57, ɩɪɨɫɟɱɧɚ ɦɟɫɟɱɧɚ ɞɨɡɚ ɜɢɬɚɦɢɧɚ B12 3125.00 ± 1986 µg, ɚ 
ɩɪɨɫɟɱɧɚ ɦɟɫɟɱɧɚ ɞɨɡɚ ɮɨɥɧɟ ɤɢɫɟɥɢɧɟ 190.63 ± 67.01 mg. Сɟɤɭɧɞɚɪɧɢ 
ɯɢɩɟɪɩɚɪɚɬɢɪɟɨɢɞɢɡɚɦ ɢɫɩɢɬɢɜɚɧɢɯ ɛɨɥɟɫɧɢɤɚ ɥɟɱɟɧ ʁɟ ɜɟɡɚɱɢɦɚ ɮɨɫɮɚɬɚ ɤɨʁɢ 
ɫɚɞɪɠɟ ɤɚɥɰɢʁɭɦ, ɚɤɬɢɜɧɢɦ ɦɟɬɚɛɨɥɢɬɢɦɚ ɜɢɬɚɦɢɧɚ D ɢ ɩɚɪɢɤɚɥɰɢɬɨɥɨɦ. 
Пɪɨɫɟɱɧɚ ɦɟɫɟɱɧɚ ɞɨɡɚ ɪɨɤɚɥɬɪɨɥɚ ɢɡɧɨɫɢɥɚ ʁɟ 5.33 ± 3.27 µg, ɚ i.v. ɩɚɪɢɤɚɥɰɢɬɨɥɚ 
35.00 ± 20.82 µg. Зɚ ɥɟɱɟʃɟ ɚɪɬɟɪɢʁɫɤɟ ɯɢɩɟɪɬɟɧɡɢʁɟ 63 ɛɨɥɟɫɧɢɤɚ (65.63%) 
ɤɨɪɢɫɬɢɥɚ ɫɭ ɛɥɨɤɚɬɨɪɟ ɪɟɧɢɧ-ɚɧɝɢɨɬɟɧɡɢɧ ɫɢɫɬɟɦɚ (ɭɝɥɚɜɧɨɦ ɛɥɨɤɚɬɨɪɟ 
ɤɨɧɜɟɪɬɚɡɟ ɚɧɝɢɨɬɟɧɡɢɧɚ 1), 44 ɛɨɥɟɫɧɢɤɚ (45.83%) ɛɟɬɚ ɛɥɨɤɚɬɨɪɟ, 41 ɛɨɥɟɫɧɢɤ 
(42.71%) ɞɢɭɪɟɬɢɤɟ Хɟɧɥɟɨɜɟ ɩɟɬʂɟ ɢ 32 ɛɨɥɟɫɧɢɤɚ (33.33%) ɛɥɨɤɚɬɨɪɟ 
ɤɚɥɰɢʁɭɦɫɤɢɯ ɤɚɧɚɥɚ.  

 
Сɬɚɧɞɚɪɞɧɨɦ ɢɧɬɟɪɦɢɬɟɧɬɧɨɦ high-flux ɯɟɦɨɞɢʁɚɥɢɡɨɦ ɥɟɱɟɧɨ ʁɟ 85 

ɛɨɥɟɫɧɢɤɚ (88.54%), ɚ 11 (11.46%) ɩɨɫɬɞɢɥɭɰɢɨɧɨɦ on-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɨɦ. 
Зɚ ɥɟɱɟʃɟ ɩɨɫɬɞɢɥɭɰɢɨɧɨɦ on-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɨɦ, ɤɨɞ 11 ɛɨɥɟɫɧɢɤɚ 
(11.46%) ɤɨɪɢɲʄɟɧɢ ɫɭ ɞɢʁɚɥɢɡɚɬɨɪɢ ɫ ɜɢɫɨɤɨɩɪɨɬɨɱɧɨɦ ɩɨɥɢɫɭɥɮɨɧɫɤɨɦ 
ɦɟɦɛɪɚɧɨɦ ɩɨɜɪɲɢɧɟ 2.0-24 m², ɞɨɤ ɫɭ ɨɫɬɚɥɢ ɛɨɥɟɫɧɢɰɢ (85 ɛɨɥɟɫɧɢɤɚ, 88.54%) 
ɥɟɱɟɧɢ high-flux ɯɟɦɨɞɢʁɚɥɢɡɨɦ ɤɨɪɢɲʄɟʃɟɦ ɞɢʁɚɥɢɡɚɬɨɪɚ ɫ ɜɢɫɨɤɨɩɪɨɬɨɱɧɨɦ 
ɩɨɥɢɫɭɥɮɨɧɫɤɨɦ ɦɟɦɛɪɚɧɨɦ ɩɨɜɪɲɢɧɟ 1.4-1.8 m². Кɨɞ 87 ɛɨɥɟɫɧɢɤɚ (90.63%) 
ɤɨɪɢɫɬɢɨ ɫɟ ɪɚɫɬɜɨɪ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ ɫ ɤɨɧɰɟɧɬɪɚɰɢʁɨɦ ɤɚɥɰɢʁɭɦɚ 1.75 mmol/l 
(PGS21), ɤɨɞ ɲɟɫɬ ɛɨɥɟɫɧɢɤɚ (6.25%) ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɤɚɥɰɢʁɭɦɚ ɭ ɪɚɫɬɜɨɪɭ ɡɚ 
ɯɟɦɨɞɢʁɚɥɢɡɭ ɛɢɥɚ ʁɟ 1.50 mmol/l (PGS25), ɚ ɫɚɦɨ ɤɨɞ ɬɪɢ ɛɨɥɟɫɧɢɤɚ (3.13%) 
ɤɨɪɢɫɬɢɨ ɫɟ ɪɚɫɬɜɨɪ ɫ ɤɨɧɰɟɧɬɪɚɰɢʁɨɦ ɤɚɥɰɢʁɭɦɚ 1.25 mmol/l (PGS27). 
Кɨɧɰɟɧɬɪɚɰɢʁɚ ɧɚɬɪɢʁɭɦɚ Naၰ ɭ ɪɚɫɬɜɨɪɭ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ ɢɡɧɨɫɢɥɚ ʁɟ 140 mmol/l, 
ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɛɢɤɚɪɛɨɧɚɬɚ 35 mmol/l, ɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ Kၰ 2.0 mmol/l. 

 
Пɪɨɫɟɱɧɟ ɜɪɟɞɧɨɫɬɢ ɩɚɪɚɦɟɬɚɪɚ ɚɧɟɦɢʁɟ, ɫɬɚɬɭɫɚ ɝɜɨɠɻɚ, 

ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɟ, ɧɭɬɪɢɬɢɜɧɨɝ ɫɬɚɬɭɫɚ, ɫɟɤɭɧɞɚɪɧɨɝ ɯɢɩɟɪɩɚɪɚɬɢɪɟɨɢɞɢɡɦɚ ɢ 
ɯɢɩɟɪɜɨɥɟɦɢʁɟ, ɭ ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɩɪɢɦɟɧɟ ɤɪɚɬɤɨɞɟɥɭʁɭʄɢɯ ɢ ɞɭɝɨɞɟɥɭʁɭʄɟɝ 
ɟɪɢɬɪɨɩɨɟɬɢɧɚ, ɩɪɢɤɚɡɚɧɟ ɫɭ ɭ ɬɚɛɟɥɚɦɚ 7ɛ ɢ 7ɜ.  
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Рɚɞɢ ɩɪɨɰɟɧɟ ɭɬɢɰɚʁɚ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɧɚ ɪɟɡɢɫɬɟɧɰɢʁɭ ɧɚ ɞɟʁɫɬɜɨ 
ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɢɫɩɢɬɢɜɚɧɢ ɫɭ: ɫɭɩɟɪɨɤɫɢɞɧɢ ɚɧʁɨɧ (О2-), ɜɨɞɨɧɢɤ-ɩɟɪɨɤɫɢɞ (Х2О2), 
ɫɭɩɫɬɚɧɰɢʁɟ ɤɨʁɟ ɪɟɚɝɭʁɭ ɫ ɬɢɨɛɚɪɛɢɬɭɪɧɨɦ ɤɢɫɟɥɢɧɨɦ (TBARS), ɚɡɨɬɧɢ ɦɨɧɨɤɫɢɞ 
(NO2), ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɚ (SOD), ɤɚɬɚɥɚɡɚ (CAT), ɚɤɬɢɜɧɨɫɬ ɪɟɞɭɤɨɜɚɧɨɝ 
ɝɥɭɬɚɬɢɨɧɚ (GSH) ɢ ɢɧɞɟɤɫ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ (ERI). Пɪɨɫɟɱɧɟ 
ɜɪɟɞɧɨɫɬɢ ɢɫɩɢɬɢɜɚɧɢɯ ɩɚɪɚɦɟɬɚɪɚ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɩɪɢɤɚɡɚɧɟ ɫɭ ɭ ɬɚɛɟɥɚɦɚ 
9 ɢ 11.  

 
Аɧɚɥɢɡɚ ɮɚɤɬɨɪɚ ɪɢɡɢɤɚ ɡɚ ɪɚɡɜɨʁ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ ɤɪɚɬɤɨɞɟɥɭʁɭʄɢɯ 

ɟɪɢɬɪɨɩɨɟɬɢɧɚ (ɟɩɨɟɬɢɧ-α, ɟɩɨɟɬɢɧ-β) ɩɪɢɤɚɡɚɧɚ ʁɟ ɭ ɬɚɛɟɥɢ 8.  
 
Табɟɥа 8. Рɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɞɟʁɫɬɜɨ ɤɪɚɬɤɨɞɟɥɭʁɭʄɢɯ ɟɪɢɬɪɨɩɨɟɬɢɧɚ: ɟɩɨɟɬɢɧ-
α/ɟɩɨɟɬɢɧ-β 
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Мɟɻɭ ɛɨɥɟɫɧɢɰɢɦɚ ɤɨʁɢ ɫɭ ɥɟɱɟɧɢ ɤɪɚɬɤɨɞɟɥɭʁɭʄɢɦ ɟɪɢɬɪɨɩɨɟɬɢɧɢɦɚ 
ɪɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɭɬɜɪɻɟɧɚ ʁɟ ɤɨɞ 12 ɛɨɥɟɫɧɢɤɚ (12.50%). 
Бɨɥɟɫɧɢɰɢ ɫ ɪɟɡɢɫɬɟɧɰɢʁɨɦ ɧɚ ɞɟʁɫɬɜɨ ɤɪɚɬɤɨɞɟɥɭʁɭʄɢɯ ɟɪɢɬɪɨɩɨɟɬɢɧɚ (ɟɩɨɟɬɢɧ-α, 
ɟɩɨɟɬɢɧ-β) ɢɦɚʁɭ ɜɢɫɨɤɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨɫɬ (p < 0.01) ɦɚʃɭ ɤɨɧɰ. Hgb ɭ ɤɪɜɢ 
ɢ ɜɪɟɞɧɨɫɬ ɯɟɦɚɬɨɤɪɢɬɚ, ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ (p < 0.05) ɜɟʄɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ 
ɮɟɪɢɬɢɧɚ ɭ ɫɟɪɭɦɭ ɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ (p < 0.05) ɦɚʃɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɤɚɬɚɥɚɡɟ 
ɭ ɟɪɢɬɪɨɰɢɬɢɦɚ ɧɟɝɨ ɛɨɥɟɫɧɢɰɢ ɛɟɡ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ, ɬɚɛɟɥɟ 
8 ɢ 9. Пɨɜɟʄɚɧɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɮɟɪɢɬɢɧɚ ɭ ɫɟɪɭɦɭ ɢ ɫɦɚʃɟɧɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ 
ɤɚɬɚɥɚɡɟ ɭ ɟɪɢɬɪɨɰɢɬɢɦɚ ɡɧɚɱɚʁɧɢ ɫɭ ɮɚɤɬɨɪɢ ɪɢɡɢɤɚ ɡɚ ɪɚɡɜɨʁ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ 
ɞɟʁɫɬɜɨ ɤɪɚɬɤɨɞɟɥɭʁɭʄɢɯ ɟɪɢɬɪɨɩɨɟɬɢɧɚ.  

Уɬɢɰɚʁ ɩɚɪɚɦɟɬɚɪɚ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɧɚ ɪɟɡɢɫɬɟɧɰɢʁɭ ɧɚ ɞɟʁɫɬɜɨ 
ɤɪɚɬɤɨɞɟɥɭʁɭʄɢɯ ɟɪɢɬɪɨɩɨɟɬɢɧɚ (ɟɩɨɟɬɢɧ-α, ɟɩɨɟɬɢɧ-β) ɩɪɢɤɚɡɚɧ ʁɟ ɭ ɬɚɛɟɥɢ 9. 

 
Табɟɥа 9. Пɚɪɚɦɟɬɪɢ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɢ ɪɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɞɟʁɫɬɜɨ 
ɤɪɚɬɤɨɞɟɥɭʁɭʄɢɯ ɟɪɢɬɪɨɩɨɟɬɢɧɚ: ɟɩɨɟɬɢɧ-α/ɟɩɨɟɬɢɧ-β 
 
 
 
 
 
 
 
 
 

ERI - ɢɧɞɟɤɫ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ, O2 - ɫɭɩɟɪɨɤɫɢɞɧɢ ɚɧʁɨɧ, H2O2 - ɜɨɞɨɧɢɤ- ɩɟɪɨɤɫɢɞ, 
TBARS - ɪɟɚɤɬɢɜɧɟ ɫɭɩɫɬɚɧɰɢʁɟ ɜɟɡɚɧɟ ɡɚ ɬɢɨɛɚɪɛɢɬɭɪɧɭ ɤɢɫɟɥɢɧɭ, NO2- - ɚɡɨɬɧɢ ɦɨɧɨɤɫɢɞ, GSH - 
ɪɟɞɭɤɨɜɚɧɢ ɝɥɭɬɚɬɢɨɧ, CAT - ɤɚɬɚɥɚɡɚ, SOD - ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɚ 
 
 
 
Аɧɚɥɢɡɚ ɮɚɤɬɨɪɚ ɤɨʁɢ ɭɬɢɱɭ ɧɚ ɪɟɡɢɫɬɟɧɰɢʁɭ ɧɚ ɞɟʁɫɬɜɨ ɞɭɝɨɞɟɥɭʁɭʄɟɝ 
ɟɪɢɬɪɨɩɨɟɬɢɧɚ (ɞɚɪɛɟɩɨɟɬɢɧ-α) ɩɪɢɤɚɡɚɧɚ ʁɟ ɭ ɬɚɛɟɥɢ 10 
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Табɟɥа 10. Рɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɞɟʁɫɬɜɨ ɞɭɝɨɞɟɥɭʁɭʄɟɝ ɟɪɢɬɪɨɩɨɟɬɢɧɚ: ɞɚɪɛɟɩɨɟɬɢɧ-α 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Кɨɞ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɭ ɥɟɱɟɧɢ ɞɭɝɨɞɟɥɭʁɭʄɢɦ ɟɪɢɬɪɨɩɨɟɬɢɧɨɦ 
(ɞɚɪɛɟɩɨɟɬɢɧ-ɚ), ɪɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɭɬɜɪɻɟɧɚ ʁɟ ɤɨɞ 24 
ɛɨɥɟɫɧɢɤɚ (53.3%). Бɨɥɟɫɧɢɰɢ ɫ ɪɟɡɢɫɬɟɧɰɢʁɨɦ ɧɚ ɞɟʁɫɬɜɨ ɞɭɝɨɞɟɥɭʁɭʄɟɝ 
ɟɪɢɬɪɨɩɨɟɬɢɧɚ (ɞɚɪɛɟɩɨɟɬɢɧ-ɚ) ɢɦɚʁɭ ɜɢɫɨɤɨ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ (p < 0.01) 
ɚɧɟɦɢʁɫɤɢ ɫɢɧɞɪɨɦ, ɫɦɚʃɟɧɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɩɪɟɚɥɛɭɦɢɧɚ ɢ ɜɢɬɚɦɢɧɚ D ɭ ɫɟɪɭɦɭ, 
ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ (p < 0.05) ɦɚʃɭ ɫɪɟɞʃɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɯɟɦɨɝɥɨɛɢɧɚ ɭ 
ɟɪɢɬɪɨɰɢɬɢɦɚ, ɤɚɨ ɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ (p < 0.05) ɜɟʄɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ CRP-ɚ ɭ 
ɫɟɪɭɦɭ ɧɟɝɨ ɛɨɥɟɫɧɢɰɢ ɤɨɞ ɤɨʁɢɯ ɧɢʁɟ ɞɨɤɚɡɚɧɚ ɪɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɞɟʁɫɬɜɨ 
ɟɪɢɬɪɨɩɨɟɬɢɧɚ. Бɨɥɟɫɧɢɰɢ ɫ ɪɟɡɢɫɬɟɧɰɢʁɨɦ ɧɚ ɞɭɝɨɞɟɥɭʁɭʄɢ ɟɪɢɬɪɨɩɨɟɬɢɧ ɢɦɚʁɭ 



 

66 

ɡɧɚɱɚʁɧɭ ɫɬɚɬɢɫɬɢɱɤɭ ɪɚɡɥɢɤɭ, ɨɞɧɨɫɧɨ ɜɟʄɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɫɭɩɟɪɨɤɫɢɞɧɨɝ ɚɧʁɨɧɚ, 
ɜɨɞɨɧɢɤ-ɩɟɪɨɤɫɢɞ ɧɟɝɨ ɛɨɥɟɫɧɢɰɢ ɛɟɡ ɩɨɫɬɨʁɚʃɚ ɪɟɡɢɫɬɟɧɰɢʁɟ, ɬɚɛɟɥɟ 10 ɢ 11. 
Оɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ, ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɚ, ɦɚɥɧɭɬɪɢɰɢʁɚ ɢ ɧɟɞɨɫɬɚɬɚɤ ɜɢɬɚɦɢɧɚ D 
ɡɧɚɱɚʁɧɢ ɫɭ ɮɚɤɬɨɪɢ ɪɢɡɢɤɚ ɡɚ ɪɚɡɜɨʁ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ ɞɭɝɨɞɟɥɭʁɭʄɟɝ 
ɟɪɢɬɪɨɩɨɟɬɢɧɚ.  

 
Уɬɢɰɚʁ ɩɚɪɚɦɟɬɚɪɚ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɧɚ ɪɟɡɢɫɬɟɧɰɢʁɭ ɧɚ ɞɟʁɫɬɜɨ 

ɞɭɝɨɞɟɥɭʁɭʄɟɝ ɟɪɢɬɪɨɩɨɟɬɢɧɚ (ɞɚɪɛɟɩɨɟɬɢɧ-α) ɩɪɢɤɚɡɚɧ ʁɟ ɭ ɬɚɛɟɥɢ 11.  
 

Табɟɥа 11. Пɚɪɚɦɟɬɪɢ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɢ ɪɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɞɟʁɫɬɜɨ ɞɭɝɨɞɟɥɭʁɭʄɟɝ 
ɟɪɢɬɪɨɩɨɟɬɢɧɚ: ɞɚɪɛɟɩɨɟɬɢɧ-ɚ 
 
 
 
 
 
 
 
 
 
 
 

ERI - ɢɧɞɟɤɫ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ, O2 - ɫɭɩɟɪɨɤɫɢɞɧɢ ɚɧʁɨɧ, H2O2 - ɜɨɞɨɧɢɤ- ɩɟɪɨɤɫɢɞ, 
TBARS - ɪɟɚɤɬɢɜɧɟ ɫɭɩɫɬɚɧɰɢʁɟ ɜɟɡɚɧɟ ɡɚ ɬɢɨɛɚɪɛɢɬɭɪɧɭ ɤɢɫɟɥɢɧɭ, NO2- — ɚɡɨɬɧɢ ɦɨɧɨɤɫɢɞ, GSH - 
ɪɟɞɭɤɨɜɚɧɢ ɝɥɭɬɚɬɢɨɧ, CAT - ɤɚɬɚɥɚɡɚ, SOD - ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɚ 
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Уɧɢɜɚɪɢʁɚɧɬɧɚ ɢ ɦɭɥɬɢɜɚɪɢʁɚɧɬɧɚ ɥɨɝɢɫɬɢɱɤɚ ɪɟɝɪɟɫɢɨɧɚ ɚɧɚɥɢɡɚ ɩɨɤɚɡɚɥɚ ʁɟ ɞɚ ɫɭ 
ɜɪɫɬɚ ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɢ ɤɨɧɰɟɧɬɪɚɰɢʁɚ CRP-ɚ ɭ ɫɟɪɭɦɭ ɧɟɡɚɜɢɫɧɢ ɮɚɤɬɨɪɢ ɪɢɡɢɤɚ 
ɡɚ ɪɚɡɜɨʁ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ, ɬɚɛɟɥɚ 12. 
 
Табɟɥа 12. Нɟɡɚɜɢɫɧɢ ɮɚɤɬɨɪɢ ɪɢɡɢɤɚ ɡɚ ɪɚɡɜɨʁ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ 
ɟɪɢɬɪɨɩɨɟɬɢɧɚ 
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Табɟɥа 13. Оɩɲɬɢ ɩɨɞɚɰɢ ɨ ɛɨɥɟɫɧɢɰɢɦɚ ɭ ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɦɨɞɚɥɢɬɟɬɚ 
ɯɟɦɨɞɢʁɚɥɢɡɟ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Уɬɢɰɚʁ ɦɨɞɚɥɢɬɟɬɚ ɞɢʁɚɥɢɡɟ ɧɚ ɩɚɪɚɦɟɬɪɟ ɚɧɟɦɢʁɟ, ɫɬɚɬɭɫɚ ɝɜɨɠɻɚ, 
ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɟ, ɦɚɥɧɭɬɪɢɰɢʁɟ ɢ ɫɟɤɭɧɞɚɪɧɨɝ ɯɢɩɟɪɩɚɪɚɬɢɪɟɨɢɞɢɡɦɚ ɩɪɢɤɚɡɚɧ 
ʁɟ ɭ ɬɚɛɟɥɢ 14.  
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Табɟɥа 14. Уɬɢɰɚʁ ɦɨɞɚɥɢɬɟɬɚ ɞɢʁɚɥɢɡɟ ɧɚ ɩɚɪɚɦɟɬɪɟ ɚɧɟɦɢʁɟ, ɫɬɚɬɭɫɚ ɝɜɨɠɻɚ, 
ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɟ, ɦɚɥɧɭɬɪɢɰɢʁɟ ɢ ɫɟɤɭɧɞɚɪɧɨɝ ɯɢɩɟɪɩɚɪɚɬɢɪɟɨɢɞɢɡɦɚ 
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Нɚ ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɢ ɛɨɥɟɫɧɢɰɢ ɢɦɚʁɭ ɫɬɚɬɢɫɬɢɱɤɢ ɦɚʃɟ ɡɧɚɱɚʁɧɭ 
ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɮɟɪɢɬɢɧɚ ɭ ɫɟɪɭɦɭ, ɨɞɧɨɫɧɨ ɦɚʃɢ ɫɬɟɩɟɧ ɮɭɧɤɰɢɨɧɚɥɧɨɝ 
ɧɟɞɨɫɬɚɬɤɚ ɝɜɨɠɻɚ, ɭ ɨɞɧɨɫɭ ɧɚ ɨɧɟ ɤɨʁɢ ɫɟ ɥɟɱɟ ɪɟɞɨɜɧɨɦ ɫɬɚɧɞɚɪɞɧɨɦ 
ɩɪɨɰɟɞɭɪɨɦ. Оɜɢ ɛɨɥɟɫɧɢɰɢ ɢɦɚʁɭ ɡɧɚɱɚʁɧɨ ɜɢɫɨɤɨ ɫɬɚɬɢɫɬɢɱɤɢ ɜɟʄɭ 
ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɩɪɟɚɥɛɭɦɢɧɚ, ɨɞɧɨɫɧɨ ɛɨʂɢ ɫɬɚɬɭɫ ɧɭɬɪɢɰɢʁɟ, ɧɟɝɨ ɛɨɥɟɫɧɢɰɢ ɤɨʁɢ 
ɫɟ ɥɟɱɟ ɪɟɞɨɜɧɨɦ ɫɬɚɧɞɚɪɞɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ. Хɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɚ ʁɟ ɦɟɬɨɞɚ 
ɥɟɱɟʃɚ ɤɨʁɚ ɨɛɟɡɛɟɻɭʁɟ ɦɚʃɢ ɫɬɟɩɟɧ ɦɚɥɧɭɬɪɢɰɢʁɟ ɢ ɜɟʄɢ ɫɬɟɩɟɧ ɢɫɤɨɪɢɲʄɚɜɚʃɚ 
ɝɜɨɠɻɚ ɡɚ ɫɢɧɬɟɡɭ ɯɟɦɨɝɥɨɛɢɧɚ ɭ ɟɪɢɬɪɨɰɢɬɢɦɚ.  
 
Уɬɢɰɚʁ ɦɨɞɚɥɢɬɟɬɚ ɞɢʁɚɥɢɡɟ ɧɚ ɩɚɪɚɦɟɬɪɟ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɩɪɢɤɚɡɚɧ ʁɟ ɭ 
ɬɚɛɟɥɢ 15. 
 
 

Табɟɥа 15. Уɬɢɰɚʁ ɦɨɞɚɥɢɬɟɬɚ ɞɢʁɚɥɢɡɟ ɧɚ ɩɚɪɚɦɟɬɪɟ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ 
 
 
 
 
 
 
 
 
 

O2 - ɫɭɩɟɪɨɤɫɢɞɧɢ ɚɧʁɨɧ, H2O2 - ɜɨɞɨɧɢɤ-ɩɟɪɨɤɫɢɞ, TBARS - ɪɟɚɤɬɢɜɧɟ ɫɭɩɫɬɚɧɰɢʁɟ ɜɟɡɚɧɟ ɡɚ 
ɬɢɨɛɚɪɛɢɬɭɪɧɭ ɤɢɫɟɥɢɧɭ, NO2- - ɚɡɨɬɧɢ ɦɨɧɨɤɫɢɞ, GSH - ɪɟɞɭɤɨɜɚɧɢ ɝɥɭɬɚɬɢɨɧ, CAT - ɤɚɬɚɥɚɡɚ, SOD - 
ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɚ 
 
Пɪɢɦɟɧɨɦ ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ ɩɨɫɬɨʁɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ, ɜɟʄɚ (p < 0.05) 
ɤɨɧɰɟɧɬ. ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɟ (SOD) ɭ ɟɪɢɬɪɨɰɢɬɢɦɚ, ɨɞɧɨɫɧɨ ɜɟʄɢ ɫɬɟɩɟɧ 
ɚɧɬɢɨɤɫɢɞɚɰɢɨɧɟ ɡɚɲɬɢɬɟ, ɧɟɝɨ ɤɨɞ ɢɫɩɢɬɚɧɢɤɚ ɤɨʁɢ ɫɟ ɥɟɱɟ ɪɟɞɨɜɧɨɦ, 
ɫɬɚɧɞɚɪɞɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ.  

 
Оɩɲɬɢ ɩɨɞɚɰɢ ɨ ɛɨɥɟɫɧɢɰɢɦɚ ɭ ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɚɞɟɤɜɚɬɧɨɫɬɢ ɯɟɦɨɞɢʁɚɥɢɡɟ 

ɩɪɢɤɚɡɚɧɢ ɫɭ ɭ ɬɚɛɟɥɢ 16. 
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Табɟɥа 16. Аɞɟɤɜɚɬɧɨɫɬ ɯɟɦɨɞɢʁɚɥɢɡɟ ɭ ɨɞɧɨɫɭ ɧɚ ɞɪɭɝɟ ɩɚɪɚɦɟɬɪɟ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

N - ɛɪɨʁ ɢɫɩɢɬɚɧɢɤɚ, P - ɩɨɥ ɢɫɩɢɬɚɧɢɤɚ, S - ɫɬɚɪɨɫɬ ɛɨɥɟɫɧɢɤɚ, DD - ɞɭɠɢɧɚ ɥɟɱɟʃɚ ɯɟɦɨɞɢʁɚɥɢɡɨɦ, BMI - 
ɢɧɞɟɤɫ ɬɟɥɟɫɧɟ ɦɚɫɟ, SBP - ɫɢɫɬɨɥɧɢ ɚɪɬɟɪɢʁɫɤɢ ɤɪɜɧɢ ɩɪɢɬɢɫɚɤ, DBP - ɞɢʁɚɫɬɨɥɧɢ ɤɪɜɧɢ ɩɪɢɬɢɫɚɤ, MBP - 
ɫɪɟɞʃɢ ɚɪɬɟɪɢʁɫɤɢ ɤɪɜɧɢ ɩɪɢɬɢɫɚɤ, WG - ɫɭɜɚ ɬɟɥɟɫɧɚ ɦɚɫɚ ɛɨɥɟɫɧɢɤɚ, IDWG - ɢɧɬɟɪɞɢʁɚɥɢɡɧɢ ɩɪɢɧɨɫ ɭ 
ɬɟɥɟɫɧɨʁ ɦɚɫɢ ɛɨɥɟɫɧɢɤɚ, %IDWG - ɩɪɨɰɟɧɚɬ ɢɧɬɟɪɞɢʁɚɥɢɡɧɨɝ ɩɪɢɧɨɫɚ ɭ ɬɟɥɟɫɧɨʁ ɦɚɫɢ ɛɨɥɟɫɧɢɤɚ, UF - 
ʁɚɱɢɧɚ ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɟ, UFR - ʁɚɱɢɧɚ ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɟ, RD - ɪɟɡɢɞɭɚɥɧɚ ɞɢɭɪɟɡɚ, GNH - Glomerulonephritis 
Chronica, HN - Hypertensive Nephropathy, DN - Diabetic Nephropathy, ON - Obstructive Nephropathy, CN - 
Chronic  Nephropathy, RPC - Renes Polycystici, HTA - Hypertensio Arterialis, HHD - Hypertensive Heart Disease, 
DC - Dilated Cardiomyopathy, HA - Hypotensio Arterialis, DMC - Diabetes Mellitus Complications 
 

Уɬɢɰɚʁ ɚɞɟɤɜɚɬɧɨɫɬɢ ɯɟɦɨɞɢʁɚɥɢɡɟ ɧɚ ɢɫɩɢɬɢɜɚɧɟ ɩɚɪɚɦɟɬɪɟ ɩɨɪɢɤɚɡɚɧ ʁɟ ɭ 
ɬɚɛɟɥɢ 17. 
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Табɟɥа 17. Уɬɢɰɚʁ ɚɞɟɤɜɚɬɧɨɫɬɢ ɞɢʁɚɥɢɡɟ ɧɚ ɩɚɪɚɦɟɬɪɟ ɚɧɟɦɢʁɟ, ɫɬɚɬɭɫɚ ɝɜɨɠɻɚ, 
ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɟ, ɦɚɥɧɭɬɪɢɰɢʁɟ ɢ ɫɟɤɭɧɞɚɪɧɨɝ ɯɢɩɟɪɩɚɪɚɬɢɪɟɨɢɞɢɡɦɚ 
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Табɟɥа 18. Оɤɫɢɞɚɬɢɜɧɢ ɫɬɪɟɫ ɢ ɚɞɟɤɜɚɬɧɨɫɬ ɯɟɦɨɞɢʁɚɥɢɡɟ 
 
 
 
 
 
 
 
 
 
 
 
 
 

O2ၱ - ɫɭɩɟɪɨɤɫɢɞɧɢ ɚɧʁɨɧ, H2O2 - ɜɨɞɨɧɢɤ-ɩɟɪɨɤɫɢɞ, TBARS - ɪɟɚɤɬɢɜɧɟ ɫɭɩɫɬɚɧɰɢʁɟ ɜɟɡɚɧɟ ɡɚ 
ɬɢɨɛɚɪɛɢɬɭɪɧɭ ɤɢɫɟɥɢɧɭ, NO2

- - ɚɡɨɬɧɢ ɦɨɧɨɤɫɢɞ, GSH - ɪɟɞɭɤɨɜɚɧɢ ɝɥɭɬɚɬɢɨɧ, CAT - ɤɚɬɚɥɚɡɚ, SOD - 
ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɚ 
 

 
 

Оɩɲɬɢ ɩɨɞɚɰɢ ɨ ɛɨɥɟɫɧɢɰɢɦɚ ɭ ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɭɱɟɫɬɚɥɨɫɬɢ ɯɟɦɨɞɢʁɚɥɢɡɟ 
ɩɪɢɤɚɡɚɧɢ ɫɭ ɭ ɬɚɛɟɥɢ 19. 

 
 
Уɬɢɰɚʁ ɭɱɟɫɬɚɥɨɫɬɢ ɯɟɦɨɞɢʁɚɥɢɡɟ ɧɚ ɢɫɩɢɬɢɜɚɧɟ ɩɚɪɚɦɟɬɪɟ ɩɪɢɤɚɡɚɧ ʁɟ ɭ 

ɬɚɛɟɥɢ 20. 
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Табɟɥа 19. Оɩɲɬɢ ɩɨɞɚɰɢ ɨ ɛɨɥɟɫɧɢɰɢɦɚ ɭ ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɭɱɟɫɬɚɥɨɫɬɢ 
ɯɟɦɨɞɢʁɚɥɢɡɟ 
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Табɟɥа 20. Уɬɢɰɚʁ ɭɱɟɫɬɚɥɨɫɬɢ ɯɟɦɨɞɢʁɚɥɢɡɟ ɧɚ ɩɚɪɚɦɟɬɪɟ ɚɧɟɦɢʁɟ, ɫɬɚɬɭɫɚ 
ɝɜɨɠɻɚ, ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɟ, ɦɚɥɧɭɬɪɢɰɢʁɟ ɢ ɫɟɤɭɧɞɚɪɧɨɝ ɯɢɩɟɪɩɚɪɚɬɢɪɟɨɢɞɢɡɦɚ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Уɬɢɰɚʁ ɭɱɟɫɬɚɥɨɫɬɢ ɯɟɦɨɞɢʁɚɥɢɡɟ ɧɚ ɩɚɪɚɦɟɬɪɟ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ 
ɩɪɢɤɚɡɚɧ ʁɟ ɭ ɬɚɛɟɥɢ 21.  
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Табɟɥа 21. Уɬɢɰɚʁ ɭɱɟɫɬɚɥɨɫɬɢ ɯɟɦɨɞɢʁɚɥɢɡɟ ɧɚ ɩɚɪɚɦɟɬɪɟ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ 
ɤɨɞ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɟ ɥɟɱɟ ɪɟɞɨɜɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

O2ၱ - ɫɭɩɟɪɨɤɫɢɞɧɢ ɚɧʁɨɧ, H2O2 - ɜɨɞɨɧɢɤ-ɩɟɪɨɤɫɢɞ, TBARS - ɪɟɚɤɬɢɜɧɟ ɫɭɩɫɬɚɧɰɢʁɟ ɜɟɡɚɧɟ ɡɚ 
ɬɢɨɛɚɪɛɢɬɭɪɧɭ ɤɢɫɟɥɢɧɭ, NO2ၱ - ɚɡɨɬɧɢ ɦɨɧɨɤɫɢɞ, GSH - ɪɟɞɭɤɨɜɚɧɢ ɝɥɭɬɚɬɢɨɧ, CAT - ɤɚɬɚɥɚɡɚ, SOD - 
ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɚ 
 

Пɨɜɟɡɚɧɨɫɬ ɢɡɦɟɻɭ ɞɨɡɟ i.v. ɝɜɨɠɻɚ ɢ ɩɚɪɚɦɟɬɚɪɚ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ 
ɩɪɢɤɚɡɚɧɚ ʁɟ ɭ ɬɚɛɟɥɢ 22. 
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Табɟɥа 22. Пɨɜɟɡɚɧɨɫɬ ɢɡɦɟɻɭ ɞɨɡɟ i.v. ɝɜɨɠɻɚ ɢ ɩɚɪɚɦɟɬɚɪɚ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ 
 
 
 
 
 
 
 
 
 
 
 
 

O2ၱ - ɫɭɩɟɪɨɤɫɢɞɧɢ ɚɧʁɨɧ (nmol/ml), H2O2 - ɜɨɞɨɧɢɤ-ɩɟɪɨɤɫɢɞ (nmol/ml), TBARS - ɪɟɚɤɬɢɜɧɟ ɫɭɩɫɬɚɧɰɢʁɟ 
ɜɟɡɚɧɟ ɡɚ ɬɢɨɛɚɪɛɢɬɭɪɧɭ ɤɢɫɟɥɢɧɭ (pmol/ml), NO2- - ɚɡɨɬɧɢ ɦɨɧɨɤɫɢɞ (nmol/ml), GSH - ɪɟɞɭɤɨɜɚɧɢ 
ɝɥɭɬɚɬɢɨɧ (nmol/ml), CAT - ɤɚɬɚɥɚɡɚ (U/gHbx104), SOD - ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɚ (U/gHbx104), PMDG - 
ɩɪɨɫɟɱɧɚ ɦɟɫɟɱɧɚ ɞɨɡɚ ɝɜɨɠɻɚ /Spearman-ɨɜ ɬɟɫɬ ɤɨɪɟɥɚɰɢʁɟ/ 
 

Иɡɦɟɻɭ ɢɫɩɢɬɢɜɚɧɢɯ ɩɚɪɚɦɟɬɚɪɚ ɧɟɦɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɟ ɩɨɜɟɡɚɧɨɫɬɢ     
(p > 0.05), ɬɚɛɟɥɚ 22. 

 
 
Оɩɲɬɢ ɩɨɞɚɰɢ ɨ ɛɨɥɟɫɧɢɰɢɦɚ ɭ ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɟ 

ɩɪɢɤɚɡɚɧɢ ɫɭ ɭ ɬɚɛɟɥɢ 23. 
 
Уɬɢɰɚʁ ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɟ ɧɚ ɢɫɩɢɬɢɜɚɧɟ ɩɚɪɚɦɟɬɪɟ ɩɪɢɤɚɡɚɧ ʁɟ ɭ ɬɚɛɟɥɢ 24. 
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Табɟɥа 23. Оɩɲɬɢ ɩɨɞɚɰɢ ɨ ɛɨɥɟɫɧɢɰɢɦɚ ɭ ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɟ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

N - ɛɪɨʁ ɢɫɩɢɬɚɧɢɤɚ, P - ɩɨɥ ɢɫɩɢɬɚɧɢɤɚ, S - ɫɬɚɪɨɫɬ ɛɨɥɟɫɧɢɤɚ, DD - ɞɭɠɢɧɚ ɥɟɱɟʃɚ ɯɟɦɨɞɢʁɚɥɢɡɨɦ, BMI - 
ɢɧɞɟɤɫ ɬɟɥɟɫɧɟ ɦɚɫɟ, SBP - ɫɢɫɬɨɥɧɢ ɚɪɬɟɪɢʁɫɤɢ ɤɪɜɧɢ ɩɪɢɬɢɫɚɤ, DBP - ɞɢʁɚɫɬɨɥɧɢ ɤɪɜɧɢ ɩɪɢɬɢɫɚɤ, MBP - 
ɫɪɟɞʃɢ ɚɪɬɟɪɢʁɫɤɢ ɤɪɜɧɢ ɩɪɢɬɢɫɚɤ, WG - ɫɭɜɚ ɬɟɥɟɫɧɚ ɦɚɫɚ ɛɨɥɟɫɧɢɤɚ, IDWG - ɢɧɬɟɪɞɢʁɚɥɢɡɧɢ ɩɪɢɧɨɫ ɭ 
ɬɟɥɟɫɧɨʁ ɦɚɫɢ ɛɨɥɟɫɧɢɤɚ, %IDWG - ɩɪɨɰɟɧɚɬ ɢɧɬɟɪɞɢʁɚɥɢɡɧɨɝ ɩɪɢɧɨɫɚ ɭ ɬɟɥɟɫɧɨʁ ɦɚɫɢ ɛɨɥɟɫɧɢɤɚ, UF - 
ʁɚɱɢɧɚ ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɟ, UFR - ʁɚɱɢɧɚ ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɟ, RD - ɪɟɡɢɞɭɚɥɧɚ ɞɢɭɪɟɡɚ NH - Glomerulonephritis 
Chronica, HN - Hypertensive Nephropathy, DN - Diabetic Nephropathy, ON - Obstructive Nephropathy, CN - 
Chronic Nephropathy, RPC - Renes Polycystici, HTA - Hypertensio Arterialis, HHD - Hypertensive Heart Disease, 
DC - Dilated Cardiomyopathy, HA - Hypotensio Arterialis, DMC - Diabetes Mellitus Complications 
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Табɟɥа 24. Уɬɢɰɚʁ ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɟ ɧɚ ɩɚɪɚɦɟɬɪɟ ɚɧɟɦɢʁɟ, ɫɬɚɬɭɫɚ ɝɜɨɠɻɚ, 
ɦɚɥɧɭɬɪɢɰɢʁɟ ɢ ɫɟɤɭɧɞɚɪɧɨɝ ɯɢɩɟɪɩɚɪɚɬɢɪɟɨɢɞɢɡɦɚ 

Мɢɤɪɨɢɧɮɥɚɦɚɰɢʁɚ ɩɨɬɫɬɢɱɟ ɪɚɡɜɨʁ ɦɚɥɧɭɬɪɢɰɢʁɟ ɛɨɥɟɫɧɢɤɚ ɧɚ 
ɯɟɦɨɞɢʁɚɥɢɡɢ. Бɨɥɟɫɧɢɰɢ ɫ ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɨɦ ɢɦɚʁɭ ɜɢɫɨɤɨ ɫɬɚɬɢɫɬɢɱɤɢ 
ɡɧɚɱɚʁɧɨ (p < 0.01) ɜɟʄɢ ɢɧɞɟɤɫ ɪɟɡɢɫɬɟɧɰɢʁɟ ɢ ɡɚɯɬɟɜɚʁɭ ɜɢɫɨɤɨ ɫɬɚɬɢɫɬɢɱɤɢ 
ɡɧɚɱɚʁɧɨ (p < 0.01) ɜɟʄɭ ɦɟɫɟɱɧɭ ɞɨɡɭ ɞɭɝɨɞɟɥɭʁɭʄɟɝ ɟɪɢɬɪɨɩɨɟɬɢɧɚ. 
Мɢɤɪɨɢɧɮɥɚɦɚɰɢʁɚ ɞɨɜɨɞɢ ɞɨ ɦɚʃɟ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɜɢɬɚɦɢɧɚ B12 ɭ ɫɟɪɭɦɭ ɧɟɝɨ 
ɛɨɥɟɫɧɢɰɢ ɤɨʁɢ ɧɟɦɚʁɭ ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɭ. Иɡɦɟɻɭ ɤɨɧɰɟɧɬɪɚɰɢʁɟ C-ɪɟɚɤɬɢɜɧɨɝ 
ɩɪɨɬɟɢɧɚ ɭ ɫɟɪɭɦɭ ɢ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɜɢɬɚɦɢɧɚ B12 ɭ ɫɟɪɭɦɭ ɩɨɫɬɨʁɢ ɫɬɚɬɢɫɬɢɱɤɢ 
ɡɧɚɱɚʁɧɚ (p < 0.05) ɧɟɝɚɬɢɜɧɚ ɩɨɜɟɡɚɧɨɫɬ (r = -0.210, p = 0.019). 
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Уɬɢɰɚʁ ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɟ ɧɚ ɩɚɪɚɦɟɬɪɟ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɩɪɢɤɚɡɚɧ ʁɟ ɭ 
ɬɚɛɟɥɢ 25.  

 
Табɟɥа 25. Мɢɤɪɨɢɧɮɥɚɦɚɰɢʁɟ ɢ ɭɬɢɰɚʁ ɧɚ ɩɚɪɚɦɟɬɪɟ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ 
 
 
 
 
 
 
 
 
 

Oၷၱ - ɫɭɩɟɪɨɤɫɢɞɧɢ ɚɧʁɨɧ, HၷOၷ - ɜɨɞɨɧɢɤ-ɩɟɪɨɤɫɢɞ, TBARS - ɪɟɚɤɬɢɜɧɟ ɫɭɩɫɬɚɧɰɢʁɟ ɜɟɡɚɧɟ ɡɚ 
ɬɢɨɛɚɪɛɢɬɭɪɧɭ ɤɢɫɟɥɢɧɭ, NOၷၱ - ɚɡɨɬɧɢ ɦɨɧɨɤɫɢɞ, GSH - ɪɟɞɭɤɨɜɚɧɢ ɝɥɭɬɚɬɢɨɧ, CAT - ɤɚɬɚɥɚɡɚ, SOD - 
ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɚ 
 
 

Иɡɦɟɻɭ ɢɫɩɢɬɢɜɚɧɢɯ ɩɚɪɚɦɟɬɚɪɚ ɧɟɦɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɟ ɪɚɡɥɢɤɟ                 
(p > 0.05), ɬɚɛɟɥɚ 25. 

 
 
 
 
 
Оɩɲɬɢ ɩɨɞɚɰɢ ɨ ɛɨɥɟɫɧɢɰɢɦɚ ɭ ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɦɚɥɧɭɬɪɢɰɢʁɟ ɩɪɢɤɚɡɚɧɢ ɫɭ ɭ 

ɬɚɛɟɥɢ 26.  
 
Уɬɢɰɚʁ ɦɚɥɧɭɬɪɢɰɢʁɟ ɧɚ ɢɫɩɢɬɢɜɚɧɟ ɩɚɪɚɦɟɬɪɟ ɩɪɢɤɚɡɚɧ ʁɟ ɭ ɬɚɛɟɥɢ 27. 
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Табɟɥа 26. Оɩɲɬɢ ɩɨɞɚɰɢ ɨ ɛɨɥɟɫɧɢɰɢɦɚ ɭ ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɦɚɥɧɭɬɪɢɰɢʁɟ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

N - ɛɪɨʁ ɢɫɩɢɬɚɧɢɤɚ, P - ɩɨɥ ɢɫɩɢɬɚɧɢɤɚ, S - ɫɬɚɪɨɫɬ ɛɨɥɟɫɧɢɤɚ, DD - ɞɭɠɢɧɚ ɥɟɱɟʃɚ ɯɟɦɨɞɢʁɚɥɢɡɨɦ, BMI - 
ɢɧɞɟɤɫ ɬɟɥɟɫɧɟ ɦɚɫɟ, SBP - ɫɢɫɬɨɥɧɢ ɚɪɬɟɪɢʁɫɤɢ ɤɪɜɧɢ ɩɪɢɬɢɫɚɤ, DBP - ɞɢʁɚɫɬɨɥɧɢ ɤɪɜɧɢ ɩɪɢɬɢɫɚɤ, MBP - 
ɫɪɟɞʃɢ ɚɪɬɟɪɢʁɫɤɢ ɤɪɜɧɢ ɩɪɢɬɢɫɚɤ, WG - ɫɭɜɚ ɬɟɥɟɫɧɚ ɦɚɫɚ ɛɨɥɟɫɧɢɤɚ, IDWG - ɢɧɬɟɪɞɢʁɚɥɢɡɧɢ ɩɪɢɧɨɫ ɭ 
ɬɟɥɟɫɧɨʁ ɦɚɫɢ ɛɨɥɟɫɧɢɤɚ, %IDWG - ɩɪɨɰɟɧɚɬ ɢɧɬɟɪɞɢʁɚɥɢɡɧɨɝ ɩɪɢɧɨɫɚ ɭ ɬɟɥɟɫɧɨʁ ɦɚɫɢ ɛɨɥɟɫɧɢɤɚ, UF - 
ʁɚɱɢɧɚ ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɟ, UFR - ʁɚɱɢɧɚ ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɟ, RD - ɪɟɡɢɞɭɚɥɧɚ ɞɢɭɪɟɡɚ, GNH - Glomerulonephritis 
Chronica, HN - Hypertensive Nephropathy, DN - Diabetic Nephropathy, ON - Obstructive Nephropathy, CN - 
Chronic Nephropathy, RPC - Renes Polycystici, HTA - Hypertensio Arterialis, HHD - Hypertensive Heart Disease, 
DC - Dilated Cardiomyopathy, HA - Hypotensio Arterialis, DMC - Diabetes Mellitus Complications 
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Табɟɥа 27. Уɬɢɰɚʁ ɦɚɥɧɭɬɪɢɰɢʁɟ ɧɚ ɩɚɪɚɦɟɬɪɟ ɚɧɟɦɢʁɟ, ɫɬɚɬɭɫɚ ɝɜɨɠɻɚ, 
ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɟ ɢ ɫɟɤɭɧɞɚɪɧɨɝ ɯɢɩɟɪɩɚɪɚɬɢɪɟɨɢɞɢɡɦɚ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Бɨɥɟɫɧɢɰɢ ɤɨʁɢ ɢɦɚʁɭ ɦɚɥɧɭɬɪɢɰɢʁɭ ɢ ɥɟɱɟ ɫɟ ɪɟɞɨɜɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ, 
ɢɦɚʁɭ ɦɚʃɭ ɫɬɚɬɢɫɬɢɱɤɭ ɡɧɚɱɚʁɧɨɫɬ (p < 0.05) ɫɪɟɞʃɟ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɯɟɦɨɝɥɨɛɢɧɚ, 
ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɭ (p < 0.05) ɦɚʃɭ ɦɟɫɟɱɧɭ ɞɨɡɭ ɝɜɨɠɻɚ, ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ 
ɦɚʃɭ ɪɟɡɢɫɬɟɧɰɢʁɭ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ. Кɨɞ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɟ ɥɟɱɟ ɪɟɞɨɜɧɨɦ 
ɯɟɦɨɞɢʁɚɥɢɡɨɦ, ɦɚɥɧɭɬɪɢɰɢʁɚ ʁɟ ɩɨɜɟɡɚɧɚ ɫɚ ɢɧɮɥɚɦɚɰɢʁɨɦ ɢ ɫɦɚʃɟɧɢɦ 
ɜɢɬɚɦɢɧɨɦ D.  
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Уɬɢɰɚʁ ɦɚɥɧɭɬɪɢɰɢʁɟ ɧɚ ɩɚɪɚɦɟɬɪɟ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɩɪɢɤɚɡɚɧ ʁɟ ɭ ɬɚɛɟɥɢ 28. 
 
Табɟɥа 28. Мɚɥɧɭɬɪɢɰɢʁɚ ɢ ɩɚɪɚɦɟɬɪɢ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ 
 
 
 
 
 
 
 
 
 

Oၷၱ - ɫɭɩɟɪɨɤɫɢɞɧɢ ɚɧʁɨɧ, HၷOၷ - ɜɨɞɨɧɢɤ-ɩɟɪɨɤɫɢɞ, TBARS - ɪɟɚɤɬɢɜɧɟ ɫɭɩɫɬɚɧɰɢʁɟ ɜɟɡɚɧɟ ɡɚ 
ɬɢɨɛɚɪɛɢɬɭɪɧɭ ɤɢɫɟɥɢɧɭ, NO2ၱ - ɚɡɨɬɧɢ ɦɨɧɨɤɫɢɞ, GSH - ɪɟɞɭɤɨɜɚɧɢ ɝɥɭɬɚɬɢɨɧ, CAT - ɤɚɬɚɥɚɡɚ, SOD - 
ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɚ 
 
 
 

Иɡɦɟɻɭ ɢɫɩɢɬɢɜɚɧɢɯ ɩɚɪɚɦɟɬɚɪɚ ɧɟɦɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɟ ɪɚɡɥɢɤɟ                 
(p > 0.05), ɬɚɛɟɥɚ 28. 
 

 
 
 
Оɩɲɬɢ ɩɨɞɚɰɢ ɨ ɛɨɥɟɫɧɢɰɢɦɚ ɭ ɨɞɧɨɫɭ ɧɚ ɮɟɪɢɬɢɧ ɭ ɫɟɪɭɦɭ ɩɪɢɤɚɡɚɧɢ ɫɭ ɭ 

ɬɚɛɟɥɢ 29. 
 
Уɬɢɰɚʁ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɮɟɪɢɬɢɧɚ ɭ ɫɟɪɭɦɭ ɧɚ ɢɫɩɢɬɢɜɚɧɟ ɩɚɪɚɦɟɬɪɟ ɩɪɢɤɚɡɚɧ 

ʁɟ ɭ ɬɚɛɟɥɢ 30.  
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Табɟɥа 29. Оɩɲɬɢ ɩɨɞɚɰɢ ɨ ɛɨɥɟɫɧɢɰɢɦɚ ɭ ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɮɟɪɢɬɢɧɚ ɭ ɫɟɪɭɦɭ 
 

N - ɛɪɨʁ ɢɫɩɢɬɚɧɢɤɚ, P - ɩɨɥ ɢɫɩɢɬɚɧɢɤɚ, S - ɫɬɚɪɨɫɬ ɛɨɥɟɫɧɢɤɚ, DD - ɞɭɠɢɧɚ ɥɟɱɟʃɚ ɯɟɦɨɞɢʁɚɥɢɡɨɦ, BMI - 
ɢɧɞɟɤɫ ɬɟɥɟɫɧɟ ɦɚɫɟ, SBP - ɫɢɫɬɨɥɧɢ ɚɪɬɟɪɢʁɫɤɢ ɤɪɜɧɢ ɩɪɢɬɢɫɚɤ, DBP - ɞɢʁɚɫɬɨɥɧɢ ɤɪɜɧɢ ɩɪɢɬɢɫɚɤ, MBP - 
ɫɪɟɞʃɢ ɚɪɬɟɪɢʁɫɤɢ ɤɪɜɧɢ ɩɪɢɬɢɫɚɤ, WG - ɫɭɜɚ ɬɟɥɟɫɧɚ ɦɚɫɚ ɛɨɥɟɫɧɢɤɚ, IDWG - ɢɧɬɟɪɞɢʁɚɥɢɡɧɢ ɩɪɢɧɨɫ ɭ 
ɬɟɥɟɫɧɨʁ ɦɚɫɢ ɛɨɥɟɫɧɢɤɚ, %IDWG - ɩɪɨɰɟɧɚɬ ɢɧɬɟɪɞɢʁɚɥɢɡɧɨɝ ɩɪɢɧɨɫɚ ɭ ɬɟɥɟɫɧɨʁ ɦɚɫɢ ɛɨɥɟɫɧɢɤɚ, UF - 
ʁɚɱɢɧɚ ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɟ, UFR - ʁɚɱɢɧɚ ɭɥɬɪɚɮɢɥɬɪɚɰɢʁɟ, RD - ɪɟɡɢɞɭɚɥɧɚ ɞɢɭɪɟɡɚ, GNH - Glomerulonephritis 
Chronica, HN - Hypertensive Nephropathy, DN - Diabetic Nephropathy, ON - Obstructive Nephropathy, CN - 
Chronic Nephropathy, RPC - Renes Polycystici, HTA - Hypertensio Arterialis, HHD - Hypertensive Heart Disease, 
DC - Dilated Cardiomyopathy, HA - Hypotensio Arterialis, DMC - Diabetes Mellitus Complications 
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Табɟɥа 30. Уɬɢɰɚʁ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɮɟɪɢɬɢɧɚ ɧɚ ɩɚɪɚɦɟɬɪɟ ɚɧɟɦɢʁɟ, ɫɬɚɬɭɫɚ ɝɜɨɠɻɚ, 
ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɟ ɢ ɫɟɤɭɧɞɚɪɧɨɝ ɯɢɩɟɪɩɚɪɚɬɢɪɟɨɢɞɢɡɦɚ 
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Уɬɢɰɚʁ ɤɨɧɰɧɟɬɪɚɰɢʁɟ ɮɟɪɢɬɢɧɚ ɭ ɫɟɪɭɦɭ ɧɚ ɩɚɪɚɦɟɬɪɟ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ 
ɩɪɢɤɚɡɚɧ ʁɟ ɭ ɬɚɛɟɥɢ 31.  

 
Табɟɥа 31. Уɬɢɰɚʁ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɮɟɪɢɬɢɧɚ ɭ ɫɟɪɭɦɭ ɧɚ ɩɚɪɚɦɟɬɪɟ ɨɤɫɢɞɚɰɢɨɧɨɝ 
ɫɬɪɟɫɚ 
 
 
 
 
 
 
 
 
 
 
 
 

 

Oၷၱ - ɫɭɩɟɪɨɤɫɢɞɧɢ ɚɧʁɨɧ, HၷOၷ - ɜɨɞɨɧɢɤ-ɩɟɪɨɤɫɢɞ, TBARS - ɪɟɚɤɬɢɜɧɟ ɫɭɩɫɬɚɧɰɢʁɟ ɜɟɡɚɧɟ ɡɚ 
ɬɢɨɛɚɪɛɢɬɭɪɧɭ ɤɢɫɟɥɢɧɭ, NOၷၱ - ɚɡɨɬɧɢ ɦɨɧɨɤɫɢɞ, GSH - ɪɟɞɭɤɨɜɚɧɢ ɝɥɭɬɚɬɢɨɧ, CAT - ɤɚɬɚɥɚɡɚ, SOD - 
ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɚ 

 

Бɨɥɟɫɧɢɰɢ ɧɚ ɯɟɦɨɞɢʁɚɥɢɡɢ ɫɚ ɤɨɧɰɟɧɬɪɚɰɢʁɨɦ ɮɟɪɢɬɢɧɚ ɭ ɫɟɪɭɦɭ > 800 
ng/ml ɢɦɚʁɭ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɦɚʃɭ (p < 0.05) ɚɤɬɢɜɧɨɫɬ ɤɚɬɚɥɚɡɟ ɭ 
ɟɪɢɬɪɨɰɢɬɢɦɚ ɧɟɝɨ ɛɨɥɟɫɧɢɰɢ ɫ ɤɨɧɰɟɧɬɪɚɰɢʁɨɦ ɮɟɪɢɬɢɧɚ ɭ ɫɟɪɭɦɭ ɦɚʃɨɦ ɨɞ 800 
ng/ml. Аɧɬɢɨɤɫɢɞɚɰɢɨɧɚ ɡɚɲɬɢɬɚ ʁɟ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɫɦɚʃɟɧɚ ɤɨɞ ɛɨɥɟɫɧɢɤɚ 
ɫɚ ɮɭɧɤɰɢɨɧɚɥɧɢɦ ɧɟɞɨɫɬɚɬɤɨɦ ɝɜɨɠɻɚ. 
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6. ДИСКУСИЈА  
 
Кɚɪɞɢɨɜɚɫɤɭɥɚɪɧɟ ɛɨɥɟɫɬɢ ɫɩɪɟɞɫɬɚɜʂɚʁɭ ɝɥɚɜɧɢ ɭɡɪɨɤ ɫɦɪɬɢ, ɤɨɞ 

ɛɨɥɟɫɧɢɤɚ ɭ ɩɨɫɥɟɞʃɟɦ ɫɬɚɞɢʁɭɦɭ ɯɪɨɧɢɱɧɟ ɛɨɥɟɫɬɢ ɛɭɛɪɟɝɚ, ɤɨʁɢ ɫɟ ɥɟɱɟ 
ɪɟɞɨɜɧɨɦ ɞɢʁɚɥɢɡɨɦ. Оɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ ɱɢɧɢ ɧɟɬɪɚɞɢɰɢɨɧɚɥɧɢ ɮɚɤɬɨɪ ɪɢɡɢɤɚ ɡɚ 
ɪɚɡɜɨʁ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɢɯ ɛɨɥɟɫɬɢ ɭ ɨɜɨʁ ɩɨɩɭɥɚɰɢʁɢ ɛɨɥɟɫɧɢɤɚ [72, 73], Пɨɜɟʄɚɧɨ 
ɫɬɜɚɪɚʃɟ ɫɥɨɛɨɞɧɢɯ ɪɚɞɢɤɚɥɚ ɤɢɫɟɨɧɢɤɚ ɢ ɫɦɚʃɟɧɟ ɚɤɬɢɜɧɨɫɬɢ ɚɧɬɢɨɤɫɢɞɚɰɢɨɧɢɯ 
ɫɢɫɬɟɦɚ ɡɚɲɬɢɬɟ ʁɟ ɭɡɪɨɤ ɧɚɫɬɚɧɤɚ. Кɨɞ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɟ ɥɟɱɟ ɯɟɦɨɞɢʁɚɥɢɡɨɦ 
ɢɦɚɦɨ ɱɟɬɢɪɢ ɬɢɩɚ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ: ɫɬɚɧɞɚɪɞɧɢ ɨɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ, 
ɯɥɨɪɨɜɚɧɢ ɫɬɪɟɫ, ɧɢɬɪɨɡɚɬɢɜɧɢ ɫɬɪɟɫ ɢ ɤɚɪɛɨɧɢɥɧɢ ɫɬɪɟɫ, ɚ ɚɧɬɢɨɤɫɢɞɚɬɢɜɧɢ 
ɟɧɡɢɦɢ (ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɚɡɚ, ɤɚɬɚɥɚɡɚ ɢ ɝɥɭɬɚɬɢɨɧ ɩɟɪɨɤɫɢɞɚɡɚ) ɢ ɧɟɟɧɡɢɦɫɤɢ 
ɚɧɬɢɨɤɫɢɞɚɬɢɜɧɢ ɫɢɫɬɟɦɢ: ɯɢɞɪɨɮɢɥɧɢ ɜɢɬɚɦɢɧ C ɢ ɥɢɩɨɮɢɥɧɢ ɜɢɬɚɦɢɧ E 
ɩɪɟɞɫɬɚɜʂɚʁɭ ɡɚɲɬɢɬɧɟ ɦɟɯɚɧɢɡɦɟ ɨɞ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ [72-74], Кɥɢɧɢɱɤɟ 
ɩɨɫɥɟɞɢɰɟ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɫɭ: ɭɛɪɡɚɧɚ ɚɬɟɪɨɫɤɥɟɪɨɡɚ, ɪɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɞɟʁɫɬɜɨ 
ɟɪɢɬɪɨɩɨɟɬɢɧɚ (ɚɧɟɦɢʁɚ) ɢ ɚɦɢɥɨɢɞɨɡɚ ɭɡɪɨɤɨɜɚɧɚ β2-ɦɢɤɪɨɝɥɨɛɭɥɢɧɨɦ [72-74].  

Сɬɟɩɟɧ ɛɢɨɤɨɦɩɚɬɢɛɢɥɧɨɫɬɢ ɞɢʁɚɥɢɡɧɟ ɦɟɦɛɪɚɧɟ ɭ ɜɟɥɢɤɨɦ ɩɪɨɰɟɧɬɭ ɭɬɢɱɟ 
ɧɚ ɨɤɫɢɞɚɬɢɜɧɢ ɫɬɪɟɫ. Сɩɪɨɜɟɞɟɧɨ ɢɫɬɪɚɠɢɜɚʃɟ, ɤɨʁɟ ʁɟ ɩɨɪɟɞɢɥɨ ɭɬɢɰɚʁ ɞɜɟ 
ɪɚɡɥɢɱɢɬɟ ɞɢʁɚɥɢɡɧɟ ɦɟɦɛɪɚɧɟ ɧɚ ɨɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ ɩɨɤɚɡɭʁɭ ɞɚ ɫɟɫɢʁɚ 
ɯɟɦɨɞɢʁɚɥɢɡɟ ɫ ɤɭɩɪɨɮɚɧɫɤɨɦ ɦɟɦɛɪɚɧɨɦ, ɡɧɚɱɚʁɧɨ ɫɬɚɬɢɫɬɢɱɤɢ ɩɨɜɟʄɚɜɚ 
ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɦɚɥɨɧɞɢɚɥɞɟɯɢɞɚ ɭ ɫɟɪɭɦɭ, ɭ ɨɞɧɨɫɭ ɧɚ ɫɟɫɢʁɭ ɞɢʁɚɥɢɡɟ ɫ 
ɩɨɥɢɫɭɥɮɨɧɫɤɨɦ ɦɟɦɛɪɚɧɨɦ [75]. Нɚɤɨɧ ɫɟɫɢʁɟ ɯɟɦɨɞɢʁɚɥɢɡɟ ɫ ɩɨɥɢɫɭɥɮɨɧɫɤɨɦ ɢ 
ɤɭɩɪɨɮɚɧɫɤɨɦ ɦɟɦɛɪɚɧɨɦ, ɚɤɬɢɜɧɨɫɬ ɚɧɬɢɨɤɫɢɞɚɬɢɜɧɢɯ ɟɧɡɢɦɚ ɫɟ ɩɨɜɟʄɚɜɚ, ɚɥɢ ʁɟ 
ɬɨ ɩɨɜɟʄɚʃɟ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɫɚɦɨ ɡɚ ɤɚɬɚɥɚɡɭ ɤɨɞ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɭ 
ɞɢʁɚɥɢɡɢɪɚɧɢ ɩɨɥɢɫɭɥɮɨɧɫɤɨɦ ɦɟɦɛɪɚɧɨɦ [75]. Мɟɻɭɬɢɦ, ɩɨɪɟɻɟʃɟɦ ɭɬɢɰɚʁɚ 
ɫɟɚɧɫɟ ɯɟɦɨɞɢʁɚɥɢɡɟ ɤɨɪɢɲʄɟʃɟɦ ɯɟɦɨɮɚɧɫɤɟ ɢ ɩɨɥɢɫɭɥɮɨɧɫɤɟ ɦɟɦɛɪɚɧɟ, 
ɡɚɤʂɭɱɟɧɨ ʁɟ ɞɚ ɩɨɥɢɫɭɥɮɨɧɫɤɚ ɦɟɦɛɪɚɧɚ ɭɜɟʄɚɜɚ ɤɨɧɰɟɧɬɪɚɰɢʁɭ 
ɦɚɥɨɧɞɢɚɥɞɟɯɢɞɚ ɭ ɫɟɪɭɦɭ ɢ ɭɦɚʃɭʁɟ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɫɟɥɟɧɚ ɢ ɚɤɬɢɜɧɨɫɬ ɝɥɭɬɚɬɢɨɧ 
ɩɟɪɨɤɫɢɞɚɡɟ ɭ ɨɞɧɨɫɭ ɧɚ ɯɟɦɨɮɚɧɫɤɭ ɞɢʁɚɥɢɡɧɭ ɦɟɦɛɪɚɧɭ [76], Сɟɫɢʁɚ 
ɯɟɦɨɞɢʁɚɥɢɡɟ ɫɚ high-flux ɩɨɥɢɫɭɥɮɨɧɫɤɨɦ ɦɟɦɛɪɚɧɨɦ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɦɚʃɟ 
ɩɨɞɫɬɢɱɟ ɫɬɜɚɪɚʃɟ ɫɥɨɛɨɞɧɢɯ ɪɚɞɢɤɚɥɚ ɤɢɫɟɨɧɢɤɚ ɭ ɬɨɤɭ ɯɟɦɨɞɢʁɚɥɢɡɟ ɭ ɨɞɧɨɫɭ 
ɧɚ low-flux ɩɨɥɢɫɭɥɮɨɧɫɤɚ ɦɟɦɛɪɚɧɚ [77]. Сɟɫɢʁɚ ɯɟɦɨɞɢʁɚɥɢɡɟ ɫ high-flux 
ɩɨɥɢɫɭɥɮɨɧɫɤɨɦ ɦɟɦɛɪɚɧɨɦ ɨɦɨɝɭʄɭʁɟ ɛɨʂɭ ɤɨɧɬɪɨɥɭ ɮɭɧɤɰɢʁɟ ɧɟɭɬɪɨɮɢɥɚ ɧɟɝɨ 
ɫɟɫɢʁɚ ɯɟɦɨɞɢʁɚɥɢɡɟ ɫ low-flux ɩɨɥɢɫɭɥɮɨɧɫɤɨɦ ɦɟɦɛɪɚɧɨɦ [77].  
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On-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɚ, ɛɢɨɤɨɦɩɚɬɢɛɢɥɧɚ ɜɢɫɨɤɨɩɪɨɩɭɫɬʂɢɜɚ 
ɞɢʁɚɥɢɡɧɚ ɦɟɦɛɪɚɧɚ ɢ ɭɥɬɪɚɱɢɫɬ ɪɚɫɬɜɨɪ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ ɭɬɢɱɭ ɧɚ ɫɦɚʃɟʃɟ 
ɨɤɫɢɞɚɬɢɜɧɨɝ ɫɬɪɟɫɚ ɢ ɭɫɩɨɪɚɜɚʁɭ ɪɚɡɜɨʁ ɚɬɟɪɨɫɤɥɟɪɨɡɟ [78, 79]. У ɬɨɤɭ ɩɨʁɟɞɢɧɚɱɧɟ 
ɫɟɚɧɫɟ on-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ, ɦɟɦɛɪɚɧɚɦɚ ɤɨʁɟ ɢɦɚʁɭ ɜɟɥɢɤɭ 
ɩɨɜɪɲɢɧɭ, ɤɚɨ ɢ ɜɢɫɨɤɭ ɩɪɨɩɭɫɬʂɢɜɨɫɬ ɡɚ ɜɨɞɭ (Kuf > 50 ml/h x mmHg) ɞɨɥɚɡɢ 
ɞɨ ɩɨʁɚɱɚɧɨɝ ɝɭɛɢɬɤɚ ɨɥɢɝɨɟɥɟɦɟɧɚɬɚ ɤɨʁɢ ɫɟ ɧɚɥɚɡɟ ɭ ɬɪɚɝɭ (ɫɟɥɟɧ, ɰɢɧɤ, ɛɚɤɚɪ), ɚ 
ɨɧɢ ɫɭ ɡɧɚɱɚʁɧɢ ɤɨɮɚɤɬɨɪɢ ɟɧɡɢɦɫɤɨɝ ɚɧɬɢɨɤɫɢɞɚɰɢɨɧɨɝ ɫɢɫɬɟɦɚ (SOD). 
Сɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɦɚʃɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɩɚɪɚɦɟɬɚɪɚ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ 
ɨɫɬɜɚɪɭʁɟ ɫɟ on-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɨɦ ɫ ɦɟɦɛɪɚɧɨɦ ɤɨʁɚ ʁɟ ɨɛɥɨɠɟɧɚ 
ɜɢɬɚɦɢɧɨɦ E, ɩɪɢɦɟɧɨɦ ɭ ɤɨɧɬɢɧɭɢɬɟɬɭ ɬɨɤɨɦ ɬɪɢ ɞɨ ɲɟɫɬ ɦɟɫɟɰɢ, ɧɟɝɨ 
ɫɬɚɧɞɚɪɞɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ ɫ low-flux ɦɟɦɛɪɚɧɨɦ ɤɨʁɚ ɧɢʁɟ ɨɛɥɨɠɟɧɚ ɜɢɬɚɦɢɧɨɦ 
E. Рɟɡɭɥɬɚɬɢ ɤɥɢɧɢɱɤɢɯ ɢɫɩɢɬɢɜɚʃɚ ɭɤɚɡɭʁɭ ɞɚ ɥɟɱɟʃɟ on-line 
ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɨɦ ɫ high-flux ɦɟɦɛɪɚɧɚɦɚ ɬɨɤɨɦ ɬɪɢ ɞɨ ɲɟɫɬ ɦɟɫɟɰɢ, ɡɧɚɬɧɢʁɟ 
ɫɦɚʃɭʁɟ ɢɧɮɥɚɦɚɰɢʁɭ, ɨɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ, ɪɟɡɢɫɬɟɧɰɢʁɭ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ 
ɢ ɨɛɟɡɛɟɻɭʁɟ ɛɨʂɭ ɢɧɬɪɚɞɢʁɚɥɢɡɧɭ ɯɟɦɨɞɢɧɚɦɫɤɭ ɫɬɚɛɢɥɧɨɫɬ ɧɟɝɨ ɯɟɦɨɞɢʁɚɥɢɡɚ ɫ 
low-flux ɦɟɦɛɪɚɧɚɦɚ [78, 79]. Пɨɫɬɞɢɥɭɰɢɨɧɚ on-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɚ ɫ 
ɜɢɫɨɤɢɦ ɤɨɧɜɟɤɬɢɜɧɢɦ ɜɨɥɭɦɟɧɨɦ (Vconv ≥ 23 l/4h) ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɜɢɲɟ 
ɩɨɩɪɚɜʂɚ ɩɪɟɠɢɜʂɚɜɚʃɟ ɛɨɥɟɫɧɢɤɚ ɧɟɝɨ ɤɨɧɜɟɧɰɢɨɧɚɥɧɚ ɯɟɦɨɞɢʁɚɥɢɡɚ [78, 79]. 
Мɟɦɛɪɚɧɟ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ (on-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɭ) ɨɛɥɨɠɟɧɟ ɜɢɬɚɦɢɧɨɦ Е 
ɫɦɚʃɭʁɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɩɚɪɚɦɟɬɚɪɚ ɥɢɩɢɞɧɟ ɩɟɪɨɤɫɢɞɚɰɢʁɟ ɭ ɫɟɪɭɦɭ, ɤɚɨ ɲɬɨ ɫɭ: 
ɦɚɥɨɧɞɢɚɥɞɟɯɢɞ (MDA), ɪɟɚɤɬɢɜɧɟ ɫɭɩɫɬɚɧɰɢʁɟ ɜɟɡɚɧɟ ɡɚ ɬɢɨɛɚɪɛɢɬɭɪɢɱɧɭ 
ɤɢɫɟɥɢɧɭ (TBARS) ɢ ɨɤɫɢɞɨɜɚɧɢ LDL ɯɨɥɟɫɬɟɪɨɥ (oxLDL) [46-53]. Тɟ ɦɟɦɛɪɚɧɟ 
ɫɦɚʃɭʁɭ ɢ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɩɚɪɚɦɟɬɚɪɚ ɨɤɫɢɞɚɰɢɨɧɨɝ ɨɲɬɟʄɟʃɚ ɧɭɤɥɟɢɧɫɤɢɯ 
ɤɢɫɟɥɢɧɚ, ɤɚɨ ɲɬɨ ʁɟ 8-OHdG, ɤɚɨ ɢ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɩɚɪɚɦɟɬɚɪɚ ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɟ 
(CRP, ɢɧɬɟɪɥɟɭɤɢɧ-6) [46-53]. Лɟɱɟʃɟ high-flux ɯɟɦɨɞɢʁɚɥɢɡɨɦ (on-line 
ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɨɦ) ɫ ɩɨɥɢɫɭɥɮɨɧɫɤɨɦ ɦɟɦɛɪɚɧɨɦ ɨɛɨɥɨɠɟɧɨɦ ɜɢɬɚɦɢɧɨɦ Е 
ɬɨɤɨɦ ɬɪɢ ɞɨ ɲɟɫɬ ɦɟɫɟɰɢ, ɡɧɚɱɚʁɧɨ ɫɦɚʃɭʁɟ ɨɤɫɢɞɚɬɢɜɧɢ ɫɬɪɟɫ, 
ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɭ, ɢɧɞɟɤɫ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ, ɩɨɩɪɚɜʂɚ 
ɥɟɱɟʃɟ ɚɧɟɦɢʁɟ, ɫɦɚʃɭʁɟ ɤɨɥɢɱɢɧɭ ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɢ ɞɟɛʂɢɧɭ ɢɧɬɢɦɚ-ɦɟɞɢʁɚ 
ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ, ɛɟɡ ɭɬɢɰɚʁɚ ɧɚ ɩɚɪɚɦɟɬɪɟ ɚɞɟɤɜɚɬɧɨɫɬɢ ɯɟɦɨɞɢʁɚɥɢɡɟ (Kt/V 
ɢɧɞɟɤɫ) [46-53]. Рɟɡɭɥɬɚɬɢ ɫɩɪɨɜɟɞɟɧɨɝ ɢɫɩɢɬɢɜɚʃɚ ɩɨɤɚɡɭʁɭ ɞɚ ɫɟ ɧɚɤɨɧ 
ɩɨʁɟɞɢɧɚɱɧɟ ɫɟɚɧɫɟ on-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ ɫ high-flux ɩɨɥɢɫɭɥɮɨɧɫɤɨɦ 
ɦɟɦɛɪɚɧɨɦ ɨɛɥɨɠɟɧɨɦ ɜɢɬɚɦɢɧɨɦ E (Leocced 21H) ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɫɦɚʃɭʁɟ 
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ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɪɟɚɤɬɢɜɧɢɯ ɫɭɩɫɬɚɧɰɢʁɚ ɜɟɡɚɧɢɯ ɡɚ ɬɢɨɛɚɪɛɢɬɭɪɧɭ ɤɢɫɟɥɢɧɭ 
(TBARS), ɚɥɢ ɢ ɚɤɬɢɜɧɨɫɬ ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɟ (SOD) [80]. Тɨ ɫɟ ɦɨɠɟ ɨɛʁɚɫɧɢɬɢ 
ɞɟʁɫɬɜɨɦ ɜɢɬɚɦɢɧɚ E, ɚɥɢ ɢ ɝɭɛɢɬɤɨɦ ɦɢɤɪɨɟɥɟɦɟɧɬɚ, ɤɨɮɚɤɬɨɪɚ ɟɧɡɢɦɚ 
ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɟ ɭ ɬɨɤɭ ɫɟɚɧɫɟ on-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ [81, 82], Дɨ ɫɚɞɚ 
ɫɩɪɨɜɟɞɟɧɟɧɚ ɢɫɩɢɬɢɜɚʃɚ ɩɨɤɚɡɭʁɭ ɞɚ ɫɟ ɭ ɬɨɤɭ ɩɨʁɟɞɢɧɚɱɧɟ ɫɟɚɧɫɟ on-line 
ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ ɢ ɯɟɦɨɞɢʁɚɥɢɡɟ ɫ high-flux ɩɨɥɢɫɭɥɮɨɧɫɤɨɦ ɦɟɦɛɪɚɧɨɦ 
ɡɧɚɱɚʁɧɚ ɤɨɥɢɱɢɧɚ ɦɢɤɪɨɟɥɟɦɟɧɚɬɚ ɝɭɛɢ (ɫɟɥɟɧ, ɰɢɧɤ, ɛɚɤɚɪ), ɲɬɨ ɢɦɚ ɡɚ 
ɩɨɫɥɟɞɢɰɭ ɫɦɚʃɟɧɭ ɚɤɬɢɜɧɨɫɬɢ ɚɧɬɢɨɤɫɢɞɚɬɢɜɧɢɯ ɟɧɡɢɦɚ, ɤɚɨ ɲɬɨ ɫɭ: ɫɭɩɟɪɨɤɫɢɞ 
ɞɢɡɦɭɬɚɡɚ ɢ ɝɥɭɬɚɬɢɨɧ ɩɟɪɨɤɫɢɞɚɡɚ [83-86]. Нɨɪɦɚɥɧɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɰɢɧɤɚ ɭ 
ɫɟɪɭɦɭ ɢɡɧɨɫɢ 70-110 µg/dl, ɭ ɟɪɢɬɪɨɰɢɬɢɦɚ 40-44 µg/gHb, ɚ ɧɨɪɦɥɚɧɚ ɚɤɬɢɜɧɨɫɬ 
ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɟ ɭ ɟɪɢɬɪɨɰɢɬɢɦɚ ʁɟɫɬɟ 1,102-1,601 IU/gHb. Кɨɞ ɛɨɥɟɫɧɢɤɚ 
ɤɨʁɢ ɫɭ ɧɚ ɞɢʁɚɥɢɡɢ, ɰɢɧɤ ɫɟ ɩɪɢɦɟʃɭʁɟ ɭ ɞɨɡɢ ɨɞ 100 mg/ɞɚɧ, ɬɨɤɨɦ ɨɫɚɦ ɧɟɞɟʂɚ. 
Рɟɡɭɥɬɚɬɢ ɢɫɩɢɬɢɜɚʃɚ ɩɨɤɚɡɭʁɭ ɞɚ ɰɢɧɤ ɩɪɢɦɟʃɟɧ ɭ ɬɨʁ ɞɨɡɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ 
ɩɨɜɟʄɚɜɚ ɚɤɬɢɜɧɨɫɬ ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɟ ɭ ɟɪɢɬɪɨɰɢɬɢɦɚ, ɞɨɤ ɫɟ ɤɨɧɰɟɧɬɪɚɰɢʁɚ 
ɦɚɥɨɧɞɢɥɚɞɟɯɢɞɚ ɭ ɫɟɪɭɦɭ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɫɦɚʃɭʁɟ [87, 88]. Пɨɪɟɞ 
ɨɥɢɝɨɟɥɟɦɟɧɚɬɚ ɢ ɯɢɞɪɨɫɨɥɭɛɢɥɧɢ ɜɢɬɚɦɢɧɢ ɭ ɬɨɤɭ ɫɟɚɧɫɟ ɞɢʁɚɥɢɡɟ ɫɟ ɝɭɛɟ, ɤɚɨ ɢ 
ʃɢɯɨɜɨ ɚɧɬɢɨɤɫɢɞɚɬɢɜɧɨ ɞɟʁɫɬɜɨ (ɜɢɬɚɦɢɧ C). Кɥɢɪɟɧɫ ɜɢɬɚɦɢɧɚ C ɭ ɬɨɤɭ ɫɟɚɧɫɟ 
ɯɟɦɨɞɢʁɚɥɢɡɟ ɢɡɧɨɫɢ 30%-50%, ɚ ɤɨɞ high-flux ɯɟɦɨɞɢʁɚɥɢɡɟ ɢ ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ 
ɩɪɟɤɨ 50%. Зɛɨɝ ɫɦɚʃɟɧɨɝ ɚɧɬɢɨɤɫɢɞɚɰɢɨɧɨɝ ɤɚɩɚɰɢɬɟɬɚ ɢ ɤɨɧɰɟɧɬɪɚɰɢʁɟ 
ɪɟɞɭɤɨɜɚɧɨɝ ɝɥɭɬɚɬɢɨɧɚ, ɩɨɪɟɞ high-flux ɩɨɥɢɫɭɥɮɨɧɫɤɢɯ ɦɟɦɛɪɚɧɚ ɨɛɥɨɠɟɧɢɯ 
ɜɢɬɚɦɢɧɨɦ Е, ɬɪɟɛɚ ɩɪɢɦɟɧɢɬɢ ɢ ɨɥɢɝɨɟɥɟɦɟɧɬɟ, ɜɢɬɚɦɢɧ C ɢ ɜɢɬɚɦɢɧ E. Вɢɬɚɦɢɧ 
C ɬɪɟɛɚ ɩɪɢɦɟɧɢɬɢ ɭ ɞɨɡɢ ɨɞ 300 mg i.v. ɩɨɫɥɟ ɫɜɚɤɟ ɩɨʁɟɞɢɧɚɱɧɟ ɫɟɚɧɫɟ 
ɯɟɦɨɞɢʁɚɥɢɡɟ ɭ ɬɨɤɭ ɨɫɚɦ ɞɨ ɞɜɚɧɚɟɫɬ ɧɟɞɟʂɚ (ɭɡ ɦɨɧɢɬɨɪɢɧɝ ɤɨɧɰɟɧɬɪɚɰɢʁɟ 
ɨɤɫɚɥɚɬɚ ɭ ɫɟɪɭɦɭ), ɞɨɤ ɫɟ ɜɢɬɚɦɢɧ Е ɩɪɢɦɟʃɭʁɟ per os ɭ ɞɨɡɢ 400-800 IU/ɞɚɧ ɬɨɤɨɦ 
12-16 ɧɟɞɟʂɚ ɡɚ ɫɟɤɭɧɞɚɪɧɭ ɩɪɟɜɟɧɰɢʁɭ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɢɯ ɞɨɝɚɻɚʁɚ, ɚ ɫɧɚɠɧɨ 
ɚɧɬɢɨɤɫɢɞɚɬɢɜɧɨ ɞɟʁɫɬɜɨ ɨɫɬɜɚɪɭʁɟ ɭ ɞɨɡɢ ɨɞ 1.000 mg/ɞɚɧ per os ɭ ɬɨɤɭ ɨɫɚɦ 
ɧɟɞɟʂɚ (alpha tocopherol: 1.0 mg = 1.5 IU) [84-86].  

Кɚɨ ɧɟɢɧɜɚɡɢɜɚɧ ɞɢʁɚɝɧɨɫɬɢɱɤɢ ɩɨɫɬɭɩɚɤ ɡɚ ɩɪɨɰɟɧɭ ɚɬɟɪɨɫɤɥɟɪɨɡɟ ɤɨɪɢɫɬɢ 
ɫɟ B-ɦɨɞ ɭɥɬɪɚɫɨɧɨɝɪɚɮɢʁɚ ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ [89]. Бɨɥɟɫɧɢɰɢ ɧɚ ɪɟɞɨɜɧɢɦ 
ɯɟɦɨɞɢʁɚɥɢɡɦɚ ɢɦɚʁɭ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɜɟʄɭ ɞɟɛʂɢɧɭ ɢɧɬɢɦɚ-ɦɟɞɢʁɚ 
ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ ɨɞ ɨɩɲɬɟ ɩɨɩɭɥɚɰɢʁɟ (ɨɞɫɭɫɬɜɨ ɛɨɥɟɫɬɢ ɛɭɛɪɟɝɚ) [89]. Иɡɦɟɻɭ 
ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɚɥɛɭɦɢɧɚ ɭ ɫɟɪɭɦɭ ɢ ɞɟɛʂɢɧɟ ɢɧɬɢɦɚ-ɦɟɞɢʁɚ ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ 
ɩɨɫɬɨʁɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɧɟɝɚɬɢɜɧɚ ɩɨɜɟɡɚɧɨɫɬ [89]. Дɟɛʂɢɧɚ ɢɧɬɢɦɚ-ɦɟɞɢʁɚ 
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ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ ɢɦɚ ɫɬɚɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɩɨɡɢɬɢɜɧɭ ɤɨɪɟɥɚɰɢʁɭ ɫɚ 
ɤɨɧɰɟɧɬɪɚɰɢʁɨɦ C-ɪɟɚɤɬɢɜɧɨɝ ɩɪɨɬɟɢɧɚ [89]. Кɨɧɰɟɧɬɪɚɰɢʁɚ ɪɟɚɤɬɢɜɧɢɯ 
ɫɭɩɫɬɚɧɰɢʁɚ ɬɢɨɛɚɪɛɢɬɭɪɧɟ ɤɢɫɟɥɢɧɟ ɭ ɫɟɪɭɦɭ (TBARS) ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ 
ɩɨɡɢɬɢɜɧɨ ɤɨɪɟɥɢɲɟ ɫ ɞɟɛʂɢɧɨɦ ɢɧɬɢɦɚ-ɦɟɞɢʁɚ ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ ɤɨɞ 
ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɟ ɥɟɱɟ ɪɟɞɨɜɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ [90]. Иɡɦɟɻɭ ɩɚɪɚɦɟɬɪɚ 
ɨɤɫɢɞɚɰɢɨɧɨɝ ɨɲɬɟʄɟʃɚ DNA, ɨɞɧɨɫɚ 8-OhdG/dG (ɟɧɝɥ. 8-hydroxy-2-
deoxyguanosine /deoxyguanosine), ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɦɚɥɨɧɞɢɚɥɞɟɯɢɞɚ ɭ ɫɟɪɭɦɭ ɢ 
ɞɟɛʂɢɧɟ ɢɧɬɢɦɚ-ɦɟɞɢʁɚ ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ ɭɬɜɪɻɟɧɚ ʁɟ ɫɬɚɬɢɫɬɢɱɤɢ ɩɨɡɢɬɢɜɧɚ 
ɡɧɚɱɚʁɧɚ ɫɬɚɬɢɫɬɢɱɤɚ ɩɨɜɟɡɚɧɨɫɬ. Сɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɧɟɝɚɬɢɜɧɚ ɩɨɜɟɡɚɧɨɫɬ 
ɞɨɤɚɡɚɧɚ ʁɟ ɢɡɦɟɻɭ ɚɤɬɢɜɧɨɫɬɢ ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɟ ɢ ɞɟɛʂɢɧɟ ɢɧɬɢɦɚ-ɦɟɞɢʁɚ 
ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ [91]. Оɬɤɪɢɜɚʃɟ ɚɬɟɪɨɫɤɥɟɪɨɬɫɤɢɯ ɩɥɚɤɨɜɚ ɭɥɬɪɚɡɜɭɤɨɦ 
ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ, ɢ ɦɟɪɟʃɟɦ ɞɟɛʂɢɧɟ ɢɧɬɢɦɚ-ɦɟɞɢʁɚ cITM (ɟɧɝɥ. Carotid 
Intima-Media Thickness) ɨɞ ɜɟɥɢɤɨɝ ɫɭ ɡɧɚɱɚʁɚ ɡɚ ɩɪɨɰɟɧɭ ɨɱɭɜɚɧɨɫɬɢ ɭɤɭɩɧɟ 
ɚɪɬɟɪɢʁɫɤɟ ɜɚɫɤɭɥɚɬɭɪɟ [92]. Пɪɟɦɚ ɩɪɟɩɨɪɭɤɚɦɚ EAEMP (ɟɧɝɥ. European Agency 
for the Evaluation of Medicinal Products), cITM ʁɟ ɩɪɢɯɜɚʄɟɧ ɤɚɨ ɫɭɪɨɝɚɬ ɦɚɪɤɟɪ 
ɚɬɟɪɨɫɤɥɟɪɨɡɟ [92]. Уɥɬɪɚɡɜɭɤ ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ ɤɨɪɢɫɬɢ ɫɟ ɡɚ ɩɪɨɰɟɧɭ 
ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɨɝ ɫɢɫɬɟɦɚ ɤɨɞ ɛɨɥɟɫɧɢɤɚ ɧɚ ɪɟɞɨɜɧɢɦ ɯɟɦɨɞɢʁɚɥɢɡɚɦɚ. Нɚ ɬɚʁ 
ɧɚɱɢɧ ɫɟ ɜɪɲɢ ɢ ɩɪɨɰɟɧɚ ɜɚɫɤɭɥɚɪɧɢɯ ɤɚɥɰɢɮɢɤɚɰɢʁɚ [92].  

Кɚɪɞɢɨɜɚɫɤɭɥɚɪɧɟ ɛɨɥɟɫɬɢ ɩɪɟɞɫɬɚɜʂɚʁɭ ɧɚʁɱɟɲʄɚ ɤɨɦɩɥɢɤɚɰɢʁɭ ɢ ɜɨɞɟʄɢ 
ɭɡɪɨɤ ɫɦɪɬɢ ɛɨɥɟɫɧɢɤɚ ɭ ɬɟɪɦɢɧɚɥɧɨɦ ɫɬɚɞɢʁɭɦɭ ɯɪɨɧɢɱɧɟ ɛɨɥɟɫɬɢ ɛɭɛɪɟɝɚ, ɤɨʁɢ 
ɫɟ ɥɟɱɟ ɪɟɞɨɜɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ. Сɦɪɬɧɨɫɬ ɡɛɨɝ ɛɨɥɟɫɬɢ ɫɪɰɚ ɭ ɬɨʁ ɩɨɩɭɥɚɰɢʁɢ ʁɟ 
ɢ ɞɨ 20 ɩɭɬɚ ɜɟʄɚ ɧɟɝɨ ɭ ɨɩɲɬɨʁ. Пɨɡɧɚɜɚʃɟ ɧɟɬɪɚɞɢɰɢɨɧɚɥɧɢɯ ɮɚɤɬɨɪɚ ɪɢɡɢɤɚ ɡɚ 
ɪɚɡɜɨʁ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɢɯ ɛɨɥɟɫɬɢ ʁɟ ɩɪɜɢ ɤɨɪɚɤ ɭ ɩɪɟɜɟɧɰɢʁɢ ɢ ɥɟɱɟʃɭ ɛɨɥɟɫɧɢɤɚ 
[93]. Уɪɟɦɢʁɫɤɢ ɬɨɤɫɢɧɢ, ɨɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ, ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɚ, ɦɚɥɧɭɬɪɢɰɢʁɚ ɢ 
ɟɧɞɨɬɟɥɧɚ ɞɢɫɮɭɧɤɰɢʁɚ ɩɪɟɞɫɬɚɜʂɚʁɭ ɡɧɚɱɚʁɧɢ ɧɟɬɪɚɞɢɰɢɨɧɚɥɧɢ ɮɚɤɬɨɪ ɪɢɡɢɤɚ ɡɚ 
ɪɚɡɜɨʁ ɚɬɟɪɨɫɤɥɟɪɨɬɫɤɢɯ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɢɯ ɛɨɥɟɫɬɢ ɭ ɩɨɩɭɥɚɰɢʁɢ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ 
ɫɟ ɥɟɱɟ ɯɟɦɨɞɢʁɚɥɢɡɨɦ [93]. Уɪɟɦɢʁɫɤɢ ɬɨɤɫɢɧɢ ɩɨɬɫɬɢɱɭ ɩɨʁɚɱɚɧɭ ɚɤɬɢɜɚɰɢʁɭ 
ɥɟɭɤɨɰɢɬɚ (ɩɨɜɟʄɚɧɚ ɨɤɫɢɞɚɰɢɨɧɚ ɢ ɩɪɨɢɧɮɥɚɦɚɬɨɪɧɚ ɚɤɬɢɜɧɨɫɬ ɥɟɭɤɨɰɢɬɚ), 
ɭɫɯɨɞɧɨ ɪɟɝɭɥɢɲɭ ɢɧɬɟɪɚɤɰɢʁɟ ɢɡɦɟɻɭ ɥɟɭɤɨɰɢɬɚ ɢ ɟɧɞɨɬɟɥɚ ɢ ɢɧɮɢɥɬɪɚɰɢʁɭ 
ɦɨɧɨɧɭɤɥɟɚɪɧɢɯ ʄɟɥɢʁɚ ɭ ɚɬɟɪɨɫɤɥɟɪɨɬɫɤɟ ɜɚɫɤɭɥɚɪɧɟ ɥɟɡɢʁɟ [93]. Аɫɢɦɟɬɪɢɱɧɢ 
ɞɢɦɟɬɢɥɚɪɝɢɧɢɧ (ADMA), indoxyl sulfate (IP) ɢ p-cresyl sulfate (pCS) ɫɭ ɭɪɟɦɢʁɫɤɢ 
ɬɨɤɫɢɧɢ ɤɨʁɢ ɢɫɩɨʂɚɜɚʁɭ ɩɪɨɨɤɫɢɞɚɰɢɨɧɨ ɢ ɩɪɨɢɧɮɥɚɦɚɬɨɪɧɨ ɞɟʁɫɬɜɨ, ɫɩɟɱɚɜɚʁɭ 
ɫɬɜɚɪɚʃɟ ɚɡɨɬɧɨɝ ɦɨɧɨɤɫɢɞɚ ɭ ɟɧɞɨɬɟɥɧɢɦ ʄɟɥɢʁɚɦɚ ɢ ɢɦɚʁɭ ɜɢɫɨɤ ɚɬɟɪɨɝɟɧɢ 
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ɩɨɬɟɧɰɢʁɚɥ (ɭɛɪɡɚɜɚʁɭ ɩɪɨɝɪɟɫɢʁɭ ɩɨɪɟɦɟʄɚʁɚ ɮɭɧɤɰɢʁɟ ɟɧɞɨɬɟɥɚ) [93].  
Дɨɛɚɪ ɩɪɟɞɢɤɬɨɪ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɨɝ ɦɨɪɬɚɥɢɬɟɬɚ ʁɟ ɯɢɩɨɚɥɛɭɦɢɧɟɦɢʁɚ. 

Вɟɪɢɮɢɤɨɜɚɛɢ ɫɭ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɩɨɜɟʄɚɧɢ ɩɚɪɚɦɟɬɪɢ ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɟ ɢ 
ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ. Рɟɡɭɥɬɚɬɢ ɨɜɨɝ ɢɫɩɢɬɢɜɚʃɚ, ɩɨɤɚɡɚɥɢ ɫɭ ɞɚ ɢɡɦɟɻɭ 
ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɚɥɛɭɦɢɧɚ ɢ ɩɪɟɚɥɛɭɦɢɧɚ ɭ ɫɟɪɭɦɭ ɩɨɫɬɨʁɢ ɜɢɫɨɤɨ ɫɬɚɬɢɫɬɢɱɤɢ 
ɡɧɚɱɚʁɧɚ (p < 0.01) ɩɨɡɢɬɢɜɧɚ ɩɨɜɟɡɚɧɨɫɬ. Иɡɦɟɻɭ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɚɥɛɭɦɢɧɚ ɢ 
ɩɪɟɚɥɛɭɦɢɧɚ ɭ ɫɟɪɭɦɭ ɢ ɞɟɛʂɢɧɟ ɢɧɬɢɦɚ-ɦɟɞɢʁɚ ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ ɭɬɜɪɻɟɧɚ ʁɟ 
ɜɢɫɨɤɨ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ (p < 0.01) ɧɟɝɚɬɢɜɧɚ ɩɨɜɟɡɚɧɨɫɬ, ɲɬɨ ʁɟ ɭ ɫɤɥɚɞɭ ɫ 
ɪɟɡɭɥɬɚɬɢɦɚ ɞɨ ɫɚɞɚ ɫɩɪɨɜɟɞɟɧɢɯ ɢɫɩɢɬɢɜɚʃɚ ɤɨʁɚ ɫɭ ɬɚɤɨɻɟ ɩɨɬɜɪɞɢɥɚ 
ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɭ ɧɟɝɚɬɢɜɧɭ ɤɨɪɟɥɚɰɢʁɭ ɫ ɩɚɪɚɦɟɬɪɢɦɚ ɧɭɬɪɢɰɢʁɟ ɤɨɞ 
ɛɨɥɟɫɧɢɤɚ ɧɚ ɪɟɞɨɜɧɢɦ ɯɟɦɨɞɢʁɚɥɢɡɚɦɚ [94].  

Мɟɻɭ ɩɚɰɢʁɟɧɬɢɦɚ ɤɨʁɢ ɩɪɢɦɟʃɭʁɭ ɪɟɞɨɜɧɭ ɯɟɦɨɞɢʁɚɥɢɡɭ, ɞɟɛʂɢɧɚ ɢɧɬɢɦɚ- 
ɦɟɞɢʁɚ ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɩɨɡɢɬɢɜɧɨ ɤɨɪɟɥɢɲɟ ɫ 
ɤɨɧɰɟɧɬɪɚɰɢʁɨɦ C-ɪɟɚɤɬɢɜɧɨɝ ɩɪɨɬɟɢɧɚ ɢ ɩɪɨɢɧɮɥɚɦɚɬɨɪɧɢɯ ɰɢɬɨɤɢɧɚ ɭ ɫɟɪɭɦɭ 
[95]. Рɟɡɭɥɬɚɬɢ ɢɫɬɪɚɠɢɜɚʃɚ ɧɢɫɭ ɩɨɤɚɡɚɥɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɭ ɩɨɡɢɬɢɜɧɭ 
ɤɨɪɟɥɚɰɢʁɭ ɫ ɞɟɛʂɢɧɨɦ ɢɧɬɢɦɚ-ɦɟɞɢʁɚ ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ, ɲɬɨ ɩɨɤɚɡɭʁɟ ɩɨɬɪɟɛɭ 
ɡɚ ɦɟɪɟʃɟɦ ɨɫɟɬʂɢɜɢʁɢɯ ɩɚɪɚɦɟɬɚɪɚ ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɟ ɭ ɨɜɨʁ ɩɨɩɭɥɚɰɢʁɢ 
ɛɨɥɟɫɧɢɤɚ, ɤɚɨ ɲɬɨ ɫɭ ɩɪɨɢɧɮɥɚɦɚɬɨɪɧɢ ɰɢɬɨɤɢɧɢ (IL-6, TNFα). Зɧɚɱɚʁɧɭ ɭɥɨɝɭ ɭ 
ɩɪɨɰɟɫɭ ɪɚɡɜɨʁɚ ɚɬɟɪɨɫɤɥɟɪɨɡɟ ɢɦɚ ɥɢɩɢɞɧɚ ɩɟɪɨɤɫɢɞɚɰɢʁɚ. Рɟɡɭɥɬɚɬɢ ɨɜɟ ɫɬɭɞɢʁɟ 
ɫɟ ɩɨɞɭɞɚɪɚʁɭ ɫɚ ɞɨ ɫɚɞɚ ɭɱɢʃɟɧɢɯ ɢɫɬɪɚɠɢɜɚʃɢɦɚ ɞɪɭɝɢɯ ɚɭɬɨɪɚ, ɨɞɧɨɫɧɨ 
ɩɨɫɬɨʁɚʃɟ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɟ ɩɨɡɢɬɢɜɧɟ ɩɨɜɟɡɚɧɨɫɬɢ ɢɡɦɟɻɭ ɤɨɧɰɟɧɬɪɚɰɢʁɟ 
ɫɭɩɫɬɚɧɰɢʁɚ ɤɨʁɟ ɪɟɚɝɭʁɭ ɫ ɬɢɨɛɚɪɛɢɬɭɪɧɨɦ ɤɢɫɟɥɢɧɨɦ ɭ ɫɟɪɭɦɭ - TBARS (ɟɧɝɥ. 
ThioBarbituric Acid Reactive Substances) ɢ ɞɟɛʂɢɧɟ ɢɧɬɢɦɚ-ɦɟɞɢʁɚ ɤɚɪɨɬɢɞɧɢɯ 
ɚɪɬɟɪɢʁɚ [95]. Нɟɝɚɬɢɜɧɚ ɩɨɜɟɡɚɧɨɫɬ ɞɨɤɚɡɚɧɚ ʁɟ ɢɡɦɟɻɭ ɚɤɬɢɜɧɨɫɬɢ ɫɭɩɟɪɨɤɫɢɞ 
ɞɢɡɦɭɬɚɡɟ ɭ ɟɪɢɬɪɨɰɢɬɢɦɚ ɢ ɞɟɛʂɢɧɟ ɢɧɬɢɦɚ-ɦɟɞɢʁɚ ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ, ɲɬɨ ʁɟ 
ɭ ɫɚɝɥɚɫɧɨɫɬɢ ɫ ɪɟɡɭɥɬɚɬɢɦɚ ɞɪɭɝɢɯ ɚɭɬɨɪɚ [95].  

Пɪɢɦɚɪɧɢ ɭɡɪɨɤ ɚɧɟɦɢʁɟ, ʁɟɫɬɟ ɫɦɚʃɟɧɨ ɫɬɜɚɪɚʃɟ ɟɪɢɬɪɨɩɨɟɬɢɧɚ. Пɪɢɦɟɧɟ 
ɨɞɝɨɜɚɪɚʁɭʄɟ ɞɨɡɟ ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɫɟ ɤɨɞ 5%—10% ɛɨɥɟɫɧɢɤɚ ɧɟ ɩɨɫɬɢɝɧɟ ɰɢʂɧɢ 
ɧɢɜɨ ɯɟɦɨɝɥɨɛɢɧɚ (Hb = 110 – 120 g/l). Рɟɡɭɥɬɚɬɢ ɨɜɨɝ ɢɫɩɢɬɢɜɚʃɚ ɭɬɜɪɞɢɥɢ ɫɭ 
ɜɟʄɭ ɩɪɟɜɚɥɟɧɰɢʁɭ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ. Рɟɡɢɫɬɟɧɰɢʁɚ ʁɟ 
ɡɚɫɬɭɩʂɟɧɚ ɤɨɞ ɨɤɨ 10% ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɭ ɩɪɢɦɚɥɢ ɤɪɚɬɤɨɞɟɥɭʁɭʄɢ ɟɪɢɬɪɨɩɨɟɬɢɧ 
(ɟɩɨɟɬɢɧ-α, ɟɩɨɟɬɢɧ-β) ɢ ɤɨɞ ɨɤɨ 50% ɛɨɥɟɫɧɢɤɚ ɤɨɞ ɤɨʁɢɯ ʁɟ ɡɚ ɥɟɱɟʃɟ ɩɪɢɦɟʃɢɜɚɧ 
ɞɭɝɨɞɟɥɭʁɭʄɢ ɟɪɢɬɪɨɩɨɟɬɢɧ (ɞɚɪɛɟɩɨɟɬɢɧ-α). Рɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɞɟʁɫɬɜɨ 
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ɟɪɢɬɪɨɩɨɟɬɢɧɚ ʁɟ ɮɚɤɬɨɪ ɪɢɡɢɤɚ, ɤɨʁɢ ɭɬɢɱɟ ɧɚ ɪɚɡɜɨʁ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɨɝ 
ɦɨɪɛɢɞɢɬɟɬɚ ɢ ɦɨɪɬɚɥɢɬɟɬɚ [96], Рɟɡɭɥɬɚɬɢ ɞɨ ɫɚɞɚ ɭɱɢʃɟɧɢɯ ɢɫɩɢɬɢɜɚʃɚ 
ɭɬɜɪɞɢɥɢ ɫɭ ɩɨɫɬɨʁɚʃɟ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɟ ɧɟɝɚɬɢɜɧɟ ɩɨɜɟɡɚɧɨɫɬɢ ɢɡɦɟɻɭ 
ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɩɪɨɢɧɮɥɚɦɚɬɨɪɧɢɯ ɰɢɬɨɤɢɧɚ ɢ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɯɟɦɨɝɥɨɛɢɧɚ ɭ ɤɪɜɢ. 
Бɨɥɟɫɧɢɰɢ ɤɨɞ ɤɨʁɢɯ ɩɨɫɬɨʁɢ ɪɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɞɟʁɫɬɜɨ ɞɭɝɨɞɟɥɭʁɭʄɟɝ ɟɪɢɬɪɨɩɨɟɬɢɧɚ 
ɢɦɚʁɭ ɜɢɨɫɤɨ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɦɚʃɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɯɟɦɨɝɥɨɛɢɧɚ ɭ ɤɪɜɢ, ɤɚɨ ɢ 
ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɜɟʄɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ CRP-ɚ ɭ ɫɟɪɭɦɭ. Тɚɤɜɢ ɪɟɡɭɥɬɚɬɢ ɭ 
ɫɤɥɚɞɭ ɫɭ ɫ ɪɟɡɭɥɬɚɬɢɦɚ ɞɨ ɫɚɞɚ ɭɱɢʃɟɧɢɯ ɢɫɩɢɬɢɜɚʃɚ, ɤɨʁɚ ɫɭ ɭɬɜɪɞɢɥɚ ɩɨɫɬɨʁɚʃɟ 
ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɟ ɧɟɝɚɬɢɜɧɟ ɩɨɜɟɡɚɧɨɫɬɢ ɢɡɦɟɻɭ ɤɨɧɰɟɧɬɪɚɰɢʁɟ CRP-ɚ, 
ɩɪɨɢɧɮɥɚɦɚɬɨɪɧɢɯ ɰɢɬɨɤɢɧɚ (ɢɧɬɟɪɥɟɭɤɢɧ-6) ɢ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɯɟɦɨɝɥɨɛɢɧɚ ɭ 
ɤɪɜɢ [96]. Бɨɥɟɫɧɢɰɢ ɫ ɪɟɡɢɫɬɟɧɰɢʁɨɦ ɧɚ ɞɟʁɫɬɜɨ ɤɪɚɬɤɨɞɟɥɭʁɭʄɟɝ ɢ ɞɭɝɨɞɟɥɭʁɭʄɟɝ 
ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɢɦɚʁɭ ɜɟʄɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɫɭɩɟɪɨɤɫɢɞɧɨɝ ɚɧʁɨɧɚ ɢ ɜɨɞɨɧɢɤ-
ɩɟɪɨɤɫɢɞɚ, ɤɚɨ ɢ ɫɦɚʃɟɧɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɤɚɬɚɥɚɡɟ ɭ ɟɪɢɬɪɨɰɢɬɢɦɚ. Сɚɝɥɚɫɧɢ ɫɭ ɫɚ 
ɞɪɭɝɢɦ ɚɭɬɨɪɢɦɚ, ɤɨʁɢ ɫɭ ɭɬɜɪɞɢɥɢ ɡɧɚɱɚʁɧɭ ɩɨɜɟɡɚɧɨɫɬ ɢɡɦɟɻɭ ɨɤɫɢɞɚɰɢɨɧɨɝ 
ɫɬɪɟɫɚ ɢ ɫɬɟɩɟɧɚ ɚɧɟɦɢʁɟ. Оɧɢ ɫɭ ɞɨɤɚɡɚɥɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɭ ɩɨɡɢɬɢɜɧɭ 
ɩɨɜɟɡɚɧɨɫɬ ɢɡɦɟɻɭ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɯɟɦɨɝɥɨɛɢɧɚ ɭ ɤɪɜɢ ɢ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɫɭɩɟɪɨɤɫɢɞ 
ɞɢɡɦɭɬɚɡɟ ɭ ɟɪɢɬɪɨɰɢɬɢɦɚ, ɤɚɨ ɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɭ ɧɟɝɚɬɢɜɧɭ ɩɨɜɟɡɚɧɨɫɬ 
ɢɡɦɟɻɭ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɯɟɦɨɝɥɨɛɢɧɚ ɭ ɤɪɜɢ ɢ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɦɚɥɨɧɞɢɚɥɞɟɯɢɞɚ ɭ 
ɟɪɢɬɪɨɰɢɬɢɦɚ [96]. Сɬɚɬɭɫ ɝɜɨɠɻɚ ɭ ɨɪɝɚɧɢɡɦɭ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɟ ɥɟɱɟ ɪɟɞɨɜɧɨɦ 
ɯɟɦɨɞɢʁɚɥɢɡɨɦ ɢɦɚ ɡɧɚɱɚʁɧɭ ɭɥɨɝɭ ɭ ɪɚɡɜɨʁɭ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ 
ɟɪɢɬɪɨɩɨɟɬɢɧɚ. Рɟɡɭɥɬɚɬɢ ɨɜɨɝ ɢɫɬɪɚɠɢɜɚʃɚ ɩɨɤɚɡɚɥɢ ɫɭ ɞɚ ɛɨɥɟɫɧɢɰɢ ɤɨɞ ɤɨʁɢɯ 
ɩɨɫɬɨʁɢ ɪɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɞɟʁɫɬɜɨ ɤɪɚɬɤɨɞɟɥɭʁɭʄɟɝ ɟɪɢɬɪɨɩɨɟɬɢɧɚ (ɟɩɨɟɬɢɧ-α, 
ɟɩɨɟɬɢɧ-β) ɢɦɚʁɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɮɟɪɢɬɢɧɚ ɜɟʄɭ ɧɟɝɨ ɛɨɥɟɫɧɢɰɢ ɛɟɡ ɪɟɡɢɫɬɟɧɰɢʁɟ. 
Бɨɥɟɫɧɢɰɢ ɫ ɪɟɡɢɫɬɟɧɰɢʁɨɦ ɧɚ ɞɟʁɫɬɜɨ ɞɭɝɨɞɟɥɭʁɭʄɟɝ ɟɪɢɬɪɨɩɨɟɬɢɧɚ (ɞɚɪɛɟɩɨɟɬɢɧ-
α) ɢɦɚʁɭ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɦɚʃɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɩɪɟɚɥɛɭɦɢɧɚ ɢ ɜɢɬɚɦɢɧɚ D ɭ 
ɫɟɪɭɦɭ ɧɟɝɨ ɛɨɥɟɫɧɢɰɢ ɛɟɡ ɞɨɤɚɡɚɧɟ ɪɟɡɢɫɬɟɧɰɢʁɟ, ɤɨʁɚ ʁɟ ɢɫɬɨɜɟɬɧɚ ɤɚɨ ɢ ɤɨɞ 
ɞɪɭɝɢɯ ɢɫɬɪɚɠɢɜɚɱɚ. Пɨɜɟʄɚɧɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɮɟɪɢɬɢɧɚ ɭ ɫɟɪɭɦɭ ɢ ɮɭɧɤɰɢɨɧɚɥɧɢ 
ɧɟɞɨɫɬɚɬɚɤ ɝɜɨɠɻɚ ɡɧɚɱɚʁɧɢ ɫɭ ɮɚɤɬɨɪɢ ɡɚ ɪɚɡɜɨʁ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ 
ɟɪɢɬɪɨɩɨɟɬɢɧɚ [97]. У ɞɨ ɫɚɞɚ ɭɱɢʃɟɧɢɦ ɢɫɬɪɚɠɢɜɚʃɢɦɚ, ɦɨɞɟɥɨɦ 
ɥɨɧɝɢɬɭɞɢɧɚɥɧɟ ɥɢɧɟɚɪɧɟ ɪɟɝɪɟɫɢʁɟ ɭɬɜɪɻɟɧɚ ʁɟ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɩɨɡɢɬɢɜɧɚ 
ɩɨɜɟɡɚɧɨɫɬ ɢɡɦɟɻɭ ɢɧɞɟɤɫɚ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɢ 
ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɮɟɪɢɬɢɧɚ ɢ CRP-ɚ ɭ ɫɟɪɭɦɭ, ɩɪɨɰɟɧɬɚ ɢɧɬɟɪɞɢʁɚɥɢɡɧɨɝ ɩɪɢɧɨɫɚ ɭ 
ɬɟɥɟɫɧɨʁ ɦɚɫɢ ɛɨɥɟɫɧɢɤɚ (%IDWG) ɢ ɭɩɨɬɪɟɛɟ ɛɥɨɤɚɬɨɪɚ ɤɨɧɜɟɪɬɚɡɟ ɚɧɝɢɨɬɟɧɡɢɧɚ 
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1[97]. Оɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ, ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɚ, ɦɚɥɧɭɬɪɢɰɢʁɚ, ɧɟɞɨɫɬɚɬɚɤ ɜɢɬɚɦɢɧɚ 
D ɢ ɮɭɧɤɰɢɨɧɚɥɧɢ ɧɟɞɨɫɬɚɬɚɤ ɝɜɨɠɻɚ ɡɧɚɱɚʁɧɢ ɫɭ ɮɚɤɬɨɪɢ ɪɢɡɢɤɚ ɡɚ ɪɚɡɜɨʁ 
ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ [96,97].  

Мɚɥɧɭɬɪɢɰɢʁɚ ʁɟ ɡɚɫɬɭɩʂɟɧɚ ɤɨɞ 30%-60% ɛɨɥɟɫɧɢɤɚ. Рɟɡɭɥɬɚɬɢ 
ɫɩɪɨɜɟɞɟɧɨɝ ɢɫɬɪɚɠɢɜɚʃɚ ɩɨɤɚɡɚɥɢ ɫɭ ɞɚ ɛɨɥɟɫɧɢɰɢ ɤɨɞ ɤɨʁɢɯ ɩɨɫɬɨʁɢ 
ɪɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɞɟʁɫɬɜɨ ɞɭɝɨɞɟɥɭʁɭʄɟɝ ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɢɦɚʁɭ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ 
ɦɚʃɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɩɪɟɚɥɛɭɦɢɧɚ ɭ ɫɟɪɭɦɭ ɧɟɝɨ ɛɨɥɟɫɧɢɰɢ ɤɨɞ ɤɨʁɢɯ ɧɢʁɟ 
ɭɬɜɪɻɟɧɚ ɪɟɡɢɫɬɟɧɰɢʁɚ. Оɜɢ ɪɟɡɭɥɬɚɬɢ, ɤɚɨ ɢ ɤɨɞ ɞɪɭɝɢɯ, ɪɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɞɟʁɫɬɜɨ 
ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɩɨɤɚɡɭʁɟ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɜɟʄɚ ɤɨɧɰɧɟɬɪɚɰɢʁɟ hsCRP-ɚ ɢ 
ɢɧɬɟɪɥɟɭɤɢɧɚ-6, ɤɚɨ ɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɦɚʃɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɚɥɛɭɦɢɧɚ ɢ 
ɩɪɟɚɥɛɭɦɢɧɚ ɭ ɫɟɪɭɦɭ. Мɭɥɬɢɜɚɪɢʁɚɧɬɧɨɦ ɥɢɧɟɚɪɧɨɦ ɪɟɝɪɟɫɢɨɧɨɦ ɚɧɚɥɢɡɨɦ, ɨɜɢ 
ɚɭɬɨɪɢ ɩɨɤɚɡɚɥɢ ɫɭ ɞɚ ɫɭ hsCRP ɢ IL-6 ʁɚɤɢ ɢ ɧɟɡɚɜɢɫɧɢ ɩɨɡɢɬɢɜɧɢ ɩɪɟɞɢɤɬɨɪɢ 
ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ, ɞɨɤ ɫɭ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɚɥɛɭɦɢɧɚ ɢ 
ɩɪɟɚɥɛɭɦɢɧɚ ʁɚɤɢ ɢ ɧɟɡɚɜɢɫɧɢ ɧɟɝɚɬɢɜɧɢ ɩɪɟɞɢɤɬɨɪɢ ɪɚɡɜɨʁɚ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ 
ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɟɬɢɧɚ [98]. Сɭɩɥɟɦɟɧɬɚɰɢʁɚ ɫɟɥɟɧɚ, per os, ɭ ɞɨɡɢ ɨɞ 200 µg/ɞɚɧ 
ɬɨɤɨɦ ɞɜɚɧɚɟɫɬ ɧɟɞɟʂɚ, ɰɢɧɤɚ, per os, ɭ ɞɨɡɢ ɨɞ 100 mg/ɞɚɧ ɬɨɤɨɦ ɨɫɚɦ ɞɨ ɞɜɚɧɚɟɫɬ 
ɧɟɞɟʂɚ ɢ L-ɤɚɪɧɢɬɢɧɚ i.v. ɭ ɞɨɡɢ ɨɞ 1.000 mg ɬɪɢ ɩɭɬɚ ɧɟɞɟʂɧɨ, ɩɨɫɥɟ ɫɜɚɤɟ ɫɟɫɢʁɟ 
ɯɟɦɨɞɢʁɚɥɢɡɟ ɭ ɬɨɤɭ ɞɜɚ-ɬɪɢ ɦɟɫɟɰɚ, ɩɨɜɟʄɚɜɚ ɤɚɩɚɰɢɬɟɬ ɟɧɡɢɦɫɤɟ 
ɚɧɬɢɨɤɫɢɞɚɰɢɨɧɟ ɡɚɲɬɢɬɟ ɢ ɫɬɚɬɭɫ ɦɚɥɧɭɬɪɢɰɢʁɟ [99].  

Зɧɚɱɚʁɧɨ ɫɬɚɬɢɫɬɢɱɤɢ ɜɟʄɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɯɟɩɰɢɞɢɧɚ ɭ ɫɟɪɭɦɭ ʁɟ ɤɨɞ 
ɞɢʁɚɥɢɡɢɪɚɧɢɯ ɩɚɰɢʁɟɧɚɬɚ, ɧɟɝɨ ɤɨɞ ɤɨɧɬɪɨɥɧɟ ɝɪɭɩɟ ɢɫɩɢɬɚɧɢɤɚ. Пɪɨɬɟɢɧ ɤɨʁɢ 
ɤɨɧɬɪɨɥɢɲɟ ɚɩɫɨɪɩɰɢʁɭ ɝɜɨɠɻɚ ʁɟ ɯɟɩɰɢɞɢɧ ɢ ʃɟɝɨɜɭ ɞɢɫɬɪɢɛɭɰɢʁɭ ɭ ɨɪɝɚɧɢɡɦɭ 
ɛɨɥɟɫɧɢɤɚ (ɢɦɚ ɜɚɠɧɭ ɭɥɨɝɭ ɭ ɪɚɡɜɨʁɭ ɮɭɧɤɰɢɨɧɚɥɧɨɝ ɧɟɞɨɫɬɚɬɤɚ ɝɜɨɠɻɚ). Мɟɪɟʃɟ 
ʁɟ ɧɟɨɩɯɨɞɧɨ ɡɛɨɝ ɩɪɢɦɟɧɟ ɟɪɢɬɪɨɩɨɟɬɢɧɚ. Оɞɪɟʂɢɜɚʃɟ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɯɟɩɰɢɞɢɧɚ 
ɭ ɫɟɪɭɦɭ ɨɦɨɝɭʄɚɜɚ ɢɧɞɢɜɢɞɭɚɥɧɢ ɩɪɢɫɬɭɩ ɥɟɱɟʃɚ ɟɪɢɬɪɨɩɨɟɬɢɧɨɦ, ɤɨʁɨɦ ɫɟ 
ɨɦɨɝɭʄɚɜɚ ɦɚʃɚ ɪɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɢ ɜɟʄɚ ɟɮɢɤɚɫɧɨɫɬ 
ɟɪɢɬɪɨɩɨɟɬɢɧɚ [100]. Мɟɪɟʃɟ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɫɟɥɟɧɚ ɭ ɫɟɪɭɦɭ ɢ ɚɤɬɢɜɧɨɫɬɢ 
ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɟ ɩɪɭɠɚ ɦɨɝɭʄɧɨɫɬ ɩɪɨɰɟɧɟ ɫɢɫɬɟɦɚ ɚɧɬɢɨɤɫɢɞɚɰɢɨɧɟ 
ɡɚɲɬɢɬɟ [ 100].  

Гɜɨɠɻɟ ɩɪɢɦɟʃɟɧɨ ɢɧɬɪɚɜɟɧɫɤɢ ɦɨɠɟ ɞɚ ɭɡɪɨɤɭʁɟ ɨɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ ɢ 
ɨɲɬɟʄɟʃɟ ɥɢɩɢɞɚ, ɩɪɨɬɟɢɧɚ ɢ ɧɭɤɥɟɢɧɫɤɢɯ ɤɢɫɟɥɢɧɚ ʄɟɥɢʁɚ, ɤɨɞ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɟ 
ɥɟɱɟ ɪɟɞɨɜɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ. Мɟɪɟʃɟ ɤɨɧɰɟɧɬɪɚɰɢʁɟ 8-OHdG (ɟɧɝɥ. 8-hydroxy   
2'-deoxyguanosine) ɭ ɥɟɭɤɨɰɢɬɢɦɚ ɢ ɥɢɦɮɨɰɢɬɢɦɚ ɩɟɪɢɮɟɪɧɟ ɤɪɜɢ ʁɟ ɨɫɟɬʂɢɜ 
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ɦɚɪɤɟɪ ɨɤɫɢɞɚɰɢɨɧɨɝ ɨɲɬɟʄɟʃɚ DNA [101]. Рɟɞɨɜɧɨ ɩɨɧɚɜʂɚɧɚ ɢɧɬɪɚɜɟɧɫɤɚ 
ɩɪɢɦɟɧɚ ɝɜɨɠɻɚ, ɩɪɚʄɟɧɚ ʁɟ ɩɨɜɟʄɚʃɟɦ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɦɚɥɨɧɞɢɚɥɞɟɯɢɞɚ ɭ ɫɟɪɭɦɭ 
(MDA) ɢ ɫɚɞɪɠɚʁɟɦ 8-OHdG ɭ ɥɢɦɮɨɰɢɬɢɦɚ ɩɟɪɢɮɟɪɧɟ ɤɪɜɢ, ɫɚ ɮɟɪɢɬɢɧɚ ɤɨʁɢ ʁɟ 
ɜɟʄɢ ɨɞ 500 pg/l [101]. Рɢɡɢɤ ɨɞ ɧɟɩɨɜɨʂɧɨɝ ɢɫɯɨɞɚ, ɩɨɜɟʄɚɧ ʁɟ ɭ ɢɧɬɪɚɜɟɧɫɤɨʁ 
ɩɪɢɦɟɧɢ ɝɜɨɠɻɟ ɭ ɞɨɡɢ ≥ 400 mg/ɦɟɫɟɱɧɨ, ɤɚɨ ɢ ɚɤɨ ʁɟ ɮɟɪɢɬɢɧɚ ɩɪɟɤɨ 800 [101, 
102]. Дɢɪɟɤɬɧɨ ɬɨɤɫɢɱɧɨ ɞɟʁɫɬɜɨ ʁɟ ɭɤɨɥɢɤɨ ɫɟ ɝɜɨɠɻɟ ɩɪɢɦɟʃɭʁɟ i.v. ɭ ɦɟɫɟɱɧɨʁ 
ɞɨɡɢ ≥ 400 mg [101, 102]. Рɟɡɭɥɬɚɬɢ ɞɨ ɫɚɞɚ ɨɛɚɜʂɟɧɢɯ ɢɫɩɢɬɢɜɚʃɚ ɩɨɤɚɡɚɥɢ ɫɭ 
ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɭ ɩɨɡɢɬɢɜɧɭ ɩɨɜɟɡɚɧɨɫɬ ɢɡɦɟɻɭ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɮɟɪɢɬɢɧɚ ɭ 
ɫɟɪɭɦɭ ɢ ɤɨɧɰɟɧɬɪɚɰɢʁɟ CRP-a ɭ ɫɟɪɭɦɭ, ɤɚɨ ɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɭ ɩɨɡɢɬɢɜɧɭ 
ɩɨɜɟɡɚɧɨɫɬ ɢɡɦɟɻɭ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɮɟɪɢɬɢɧɚ ɭ ɫɟɪɭɦɭ ɢ ɤɨɧɰɟɧɬɪɚɰɢʁɟ TBARS-ɚ ɭ 
ɫɟɪɭɦɭ [103, 104]. Бɨɥɟɫɧɢɰɢ ɫ ɤɨɧɰɟɧɬɪɚɰɢʁɨɦ ɮɟɪɢɬɢɧɚ ɭ ɫɟɪɭɦɭ ≥ 800 ng/ml 
ɢɦɚʁɭ ɜɟʄɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ CRP-ɚ ɭ ɫɟɪɭɦɭ, ɧɟɝɨ ɤɚɞɚ ʁɟ ɢɫɩɨɞ 800 ng/ml [104]. 
Вɢɲɚɤ Fe ɭ ɨɪɝɚɧɢɡɦɭ ɛɨɥɟɫɧɢɤɚ ɩɨɞɫɬɢɱɟ ɥɢɩɢɞɧɭ ɩɟɪɨɤɫɢɞɚɰɢʁɭ ɢ ɩɨɜɟʄɚɜɚ 
ɨɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ, ɚ ɫɦɚʃɭʁɟ ɚɤɬɢɜɧɨɫɬ ɚɧɬɢɨɤɫɢɞɚɰɢɨɧɢɯ ɟɧɡɢɦɚ. Уɬɜɪɻɟɧɚ ʁɟ 
ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɩɨɡɢɬɢɜɧɚ ɤɨɪɟɥɚɰɢʁɚ ɢɡɦɟɻɭ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɮɟɪɢɬɢɧɚ ɭ 
ɫɟɪɭɦɭ ɢ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɦɚɥɨɧɞɢɚɥɞɟɯɢɞɚ ɭ ɫɟɪɭɦɭ [105]. Рɟɡɭɥɬɚɬɢ ɫɩɪɨɜɟɞɟɧɨɝ 
ɢɫɩɢɬɢɜɚʃɚ ɩɨɤɚɡɚɥɢ ɫɭ ɞɚ ʁɟ ɦɚʃɚ ɚɤɬɢɜɧɨɫɬ ɤɚɬɚɥɚɡɟ ɭ ɟɪɢɬɪɨɰɢɬɢɦɚ, ɫɚ ɜɟʄɨɦ 
ɤɨɧɰɟɧɬɪɚɰɢʁɨɦ ɮɟɪɢɬɢɧɚ. Кɨɞ ɩɪɢɦɟɧɟ ɜɢɫɨɤɢɯ ɦɟɫɟɱɧɢɯ ɞɨɡɚ ɝɜɨɠɻɚ, ɩɨɬɪɟɛɚɧ 
ʁɟ ɢɧɞɢɜɢɞɭɚɥɧɢ ɩɪɢɫɬɭɩ ɞɢʁɚɥɢɡɧɟ ɩɪɟɫɤɪɢɩɰɢʁɟ (ɦɟɦɛɪɚɧɟ ɨɛɥɨɠɟɧɟ 
ɜɢɬɚɦɢɧɨɦ Е, ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɚ) [100-105].  

Вɢɬɚɦɢɧ Bၶၷ ʁɟ ɝɥɚɜɧɢ ɦɢɤɪɨɧɭɬɪɢɟɧɬ ɡɚ ɨɩɬɢɦɚɥɧɭ ɯɟɦɚɬɨɩɨɟɡɭ ɢ 
ɦɟɬɚɛɨɥɢɱɤɭ ɮɭɧɤɰɢʁɭ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɨɝ ɫɢɫɬɟɦɚ. Аɬɟɪɨɝɟɧɟɡɚ ʁɟ ɩɨɜɟɡɚɧɚ ɫɚ 
ɧɟɞɨɫɬɚɬɤɨɦ ɜɢɬɚɦɢɧɚ Bၶၷ, ɩɪɟɤɨ ɯɢɩɟɪɯɨɦɨɰɢɫɬɟɢɧɟɦɢʁɟ [106, 107]. Рɟɡɭɥɬɚɬɢ 
ɫɩɪɨɜɟɞɟɧɨɝ ɢɫɬɪɚɠɢɜɚʃɚ ɩɨɤɚɡɭʁɭ ɞɚ ɛɨɥɟɫɧɢɰɢ ɫ ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɨɦ, ɢɦɚʁɭ 
ɡɧɚɱɚʁɧɨ ɦɚʃɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɜɢɬɚɦɢɧɚ Bၶၷ ɭ ɫɟɪɭɦɭ ɧɟɝɨ ɛɨɥɟɫɧɢɰɢ ɤɨʁɢ ɧɟɦɚʁɭ 
ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɭ. Тɚɤɨɻɟ ɢ ɤɨɞ ɞɪɭɝɢɯ ɚɭɬɨɪɚ ɫɚ ɪɟɡɭɥɬɚɬɢɦɚ ɩɨɫɬɨʁɢ 
ɫɬɚɬɢɫɬɢɱɤɢ ɧɟɝɚɬɢɜɧɚ ɡɧɚɱɚʁɧɚ ɩɨɜɟɡɚɧɨɫɬ ɢɡɦɟɻɭ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɜɢɬɚɦɢɧɚ Bၶၷ ɢ 
ɮɚɤɬɨɪɚ ɬɭɦɨɪɫɤɟ ɧɟɤɪɨɡɟ TNFa ɭ ɫɟɪɭɦɭ [107]. Кɨɧɬɪɨɥɨɦ ɨɩɬɢɦɚɥɧɟ 
ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɜɢɬɚɦɢɧɚ Bၶၷ ɭ ɫɟɪɭɦɭ, ɫɩɪɟɱɚɜɚ ɫɟ ɪɚɡɜɨʁ ɚɬɟɪɨɫɤɥɟɪɨɬɫɤɢɯ ɛɨɥɟɫɬɢ 
ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɨɝ ɫɢɫɬɟɦ, ɢɧɞɭɤɨɜɚɧɢɯ ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɨɦ [107]. 
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7. ЗАКЉУЧЦИ  
 

1. Пɨʁɟɞɢɧɚɱɧɚ ɫɟɚɧɫɚ on-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ ɫ high-flux 
ɩɨɥɢɫɭɥɮɨɧɫɤɨɦ ɦɟɦɛɪɚɧɨɦ ɜɟɥɢɤɟ ɩɨɜɪɲɢɧɟ (A ≥ 2.0 m²) ɤɨʁɚ ʁɟ 
ɨɛɥɨɠɟɧɚ ɜɢɬɚɦɢɧɨɦ Е ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɢʁɟ ɭɬɢɱɟ ɧɚ ɩɚɪɚɦɟɬɪɟ 
ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɧɟɝɨ ɩɨʁɟɞɢɧɚɱɧɚ ɫɟɚɧɫɚ on-line 
ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ ɫ high-flux ɩɨɥɢɫɭɥɮɨɧɫɤɨɦ ɦɟɦɛɪɚɧɨɦ ɩɨɜɪɲɢɧɟ  
≥ 2.0 m², ɤɨʁɚ ɧɢʁɟ ɨɛɥɨɠɟɧɚ ɜɢɬɚɦɢɧɨɦ E.  
 

2. Пɨɫɥɟ ɩɨʁɟɞɢɧɚɱɧɟ ɫɟɚɧɫɟ on-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ ɫ ɦɟɦɛɪɚɧɨɦ 
ɨɛɥɨɠɟɧɨɦ ɜɢɬɚɦɢɧɨɦ E, ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɫɟ ɫɦɚʃɭʁɟ 
ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɪɟɚɤɬɢɜɧɢɯ ɫɭɩɫɬɚɧɰɢʁɚ ɜɟɡɚɧɢɯ ɡɚ ɬɢɨɛɚɪɛɢɬɭɪɢɱɧɭ 
ɤɢɫɟɥɢɧɭ (TBARS), ɞɨɤ ɫɟ ɚɤɬɢɜɧɨɫɬ ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɟ (SOD) 
ɫɦɚʃɭʁɟ ɤɨɞ ɨɛɟ ɞɢʁɚɥɢɡɧɟ ɦɟɦɛɪɚɧɟ, ɤɚɨ ɩɨɫɥɟɞɢɰɚ ɩɨʁɚɱɚɧɨɝ ɝɭɛɢɬɤɚ 
ɟɥɟɦɟɧɚɬɚ ɭ ɬɪɚɝɭ, ɤɨɮɚɤɬɨɪɚ ɟɧɡɢɦɫɤɢɯ ɚɧɬɢɨɤɫɢɞɚɬɢɜɧɢɯ ɫɢɫɬɟɦɚ 
(ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɚ).  

 
3. On-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɭ ɫ high-flux ɩɨɥɢɫɭɥɮɨɧɫɤɨɦ ɦɟɦɛɪɚɧɨɦ ɤɨʁɚ 

ʁɟ ɨɛɥɨɠɟɧɚ ɜɢɬɚɦɢɧɨɦ E ɬɪɟɛɚ ɩɪɢɦɟʃɢɜɚɬɢ ɭ ɞɭɠɟɦ ɩɟɪɢɨɞɭ (ɬɪɢ ɞɨ 
ɲɟɫɬ ɦɟɫɟɰɢ), ɭɡ ɨɞɝɨɜɚɪɚʁɭʄɭ ɩɪɨɰɟɧɭ ɤɚɩɚɰɢɬɟɬɚ ɚɧɬɢɨɤɫɢɞɚɬɢɜɧɟ 
ɡɚɲɬɢɬɟ ɭ ɬɨɤɭ ɥɟɱɟʃɚ ɨɜɢɦ ɦɨɞɚɥɢɬɟɬɨɦ ɞɢʁɚɥɢɡɟ.  

 
4. Зɚ ɨɫɬɜɚɪɢɜɚʃɟ ɨɩɬɢɦɚɥɧɟ ɟɮɢɤɚɫɧɨɫɬɢ ɥɟɱɟʃɚ ɛɨɥɟɫɧɢɤɚ, ɩɨɬɪɟɛɧɚ ʁɟ 

ɢɧɞɢɜɢɞɭɚɥɢɡɚɰɢʁɚ ɩɪɟɫɤɪɢɩɰɢʁɟ on-line ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɟ.  
 

5. Уɥɬɪɚɡɜɭɤ ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ, ɦɟɪɟʃɟ ɞɟɛʂɢɧɟ ɢɧɬɢɦɚ-ɦɟɞɢʁɚ (cITM) 
ɢ ɨɬɤɪɢɜɚʃɟ ɚɬɟɪɨɫɤɥɟɪɨɬɫɤɢɯ ɩɥɚɤɨɜɚ ɨɞ ɜɟɥɢɤɨɝ ɫɭ ɡɧɚɱɚʁɚ ɡɚ ɩɪɨɰɟɧɭ 
ɡɞɪɚɜʂɚ ɭɤɭɩɧɟ ɚɪɬɟɪɢʁɫɤɟ ɜɚɫɤɭɥɚɬɭɪɟ.  

 
6. Оɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ ɢ ɦɚɥɧɭɬɪɢɰɢʁɚ ɢɦɚʁɭ ɜɚɠɧɢ ɱɢɧɢɥɚɰ ɭ ɪɚɡɜɢɬɤɭ 

ɚɬɟɪɨɫɤɥɟɪɨɡɟ ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ ɤɨɞ ɩɚɰɢʁɟɧɚɬɚ ɤɨʁɢ ɤɨɪɢɫɬɟ ɪɟɞɨɜɧɭ 
ɯɟɦɨɞɢʁɚɥɢɡɭ. Иɡɦɟɻɭ ɞɟɛʂɢɧɟ ɢɧɬɢɦɚ-ɦɟɞɢʁɚ ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ ɢ 
ɤɨɧɰɟɧɬɪɚɰɢʁɟ TBARS-ɚ ɭ ɫɟɪɭɦɭ ɩɨɫɬɨʁɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ 
ɩɨɡɢɬɢɜɧɚ ɩɨɜɟɡɚɧɨɫɬ, ɞɨɤ ʁɟ ɢɡɦɟɻɭ ɤɨɧɰɟɧɬɪɚɰɢʁɟ SOD ɭ ɟɪɢɬɪɨɰɢɬɢɦɚ 
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ɢ ɞɟɛʂɢɧɟ ɢɧɬɢɦɚ-ɦɟɞɢʁɚ ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ ɭɬɜɪɻɟɧɚ ɜɢɫɨɤɨ 
ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɧɟɝɚɬɢɜɧɚ ɩɨɜɟɡɚɧɨɫɬ.  

 
7. Вɢɫɨɤɨ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɧɟɝɚɬɢɜɧɚ ɩɨɜɟɡɚɧɨɫɬ ɢɡɦɟɻɭ 

ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɩɪɟɚɥɛɭɦɢɧɚ ɢ ɚɥɛɭɦɢɧɚ ɭ ɫɟɪɭɦɭ ɢ ɩɪɟɱɧɢɤɚ ɢɧɬɢɦɚ-
ɦɟɞɢʁɚ ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ ɭɤɚɡɭʁɟ ɧɚ ɡɧɚɱɚʁ ɦɚɥɧɭɬɪɢɰɢʁɟ ɭ ɪɚɡɜɨʁɭ 
ɚɬɟɪɨɫɤɥɟɪɨɡɟ.  

 
8. Оɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ ɢ ɦɚɥɧɭɬɪɢɰɢʁɚ, ɩɨʁɟɞɢɧɚɱɧɨ ɢ ɭ ɫɚɞɟʁɫɬɜɭ, ɡɧɚɬɧɨ 

ɞɨɩɪɢɧɨɫɟ ɪɚɡɜɨʁɭ ɢ ɭɛɪɡɚʃɭ ɚɬɟɪɨɤɫɥɟɪɨɡɟ ɢ ɩɨɜɟʄɚʃɭ ɪɢɡɢɤɚ ɨɞ 
ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɨɝ ɦɨɪɛɢɞɢɬɟɬɚ ɢ ɦɨɪɬɚɥɢɬɟɬɚ ɤɨɞ ɩɚɰɢʁɟɧɬɚ ɫɚ 
ɪɟɞɨɜɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ.  

 
9. Оɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ, ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɚ, ɦɚɥɧɭɬɪɢɰɢʁɚ, ɧɟɞɨɫɬɚɬɚɤ 

ɜɢɬɚɦɢɧɚ D ɢ ɩɨɜɟʄɚɧɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɮɟɪɢɬɢɧɚ ɭ ɫɟɪɭɦɭ ɡɧɚɱɚʁɧɢ ɫɭ 
ɮɚɤɬɨɪɢ ɪɢɡɢɤɚ ɡɚ ɪɚɡɜɨʁ ɨɬɩɨɪɧɨɫɬɢ ɧɚ ɭɬɢɰɚʁ ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɤɨɞ 
ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɩɪɢɫɬɭɩɚʁɭ ɤɨɧɫɬɚɬɧɨʁ ɯɟɦɨɞɢʁɚɥɢɡɢ.  

 
10. Рɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɞɟʁɫɬɜɨ ɤɪɚɬɤɨɞɟɥɭʁɭʄɟɝ ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɩɪɢɫɭɬɧɚ ʁɟ ɤɨɞ 

12.50% ɩɚɰɢʁɟɧɚɬɚ ɧɚ ɪɟɞɨɜɧɨʁ ɯɟɦɨɞɢʁɚɥɢɡɢ.  
 

11. Бɨɥɟɫɧɢɰɢ ɫ ɪɟɡɢɫɬɟɧɰɢʁɨɦ ɧɚ ɞɟʁɫɬɜɨ ɤɪɚɬɤɨɞɟɥɭʁɭʄɟɝ ɟɪɢɬɪɨɩɨɟɬɢɧɚ 
ɢɦɚʁɭ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɬɧɨ ɜɟʄɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɮɟɪɢɬɢɧɚ ɭ ɫɟɪɭɦɭ ɢ 
ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɦɚʃɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɤɚɬɚɥɚɡɟ ɭ ɟɪɢɬɪɨɰɢɬɢɦɚ.  

 
12. Рɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɞɟʁɫɬɜɨ ɞɭɝɨɞɟɥɭʁɭʄɟɝ ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɡɚɫɬɭɩʂɟɧɚ ʁɟ ɤɨɞ 

24 ɛɨɥɟɫɧɢɤɚ (53.33%) ɤɨʁɢ ɫɟ ɥɟɱɟ ɪɟɞɨɜɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ.  
 

13. Бɨɥɟɫɧɢɰɢ ɫ ɪɟɡɢɫɬɟɧɰɢʁɨɦ ɧɚ ɞɟʁɫɬɜɨ ɞɭɝɨɞɟɥɭʁɭʄɟɝ ɟɪɢɬɪɨɩɨɟɬɢɧɚ 
ɢɦɚʁɭ ɜɢɫɨɤɨ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɦɚʃɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɩɪɟɚɥɛɭɦɢɧɚ ɢ 
ɜɢɬɚɦɢɧɚ D ɭ ɫɟɪɭɦɭ, ɤɚɨ ɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɜɟʄɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ 
CRP-ɚ, ɫɭɩɟɪɨɤɫɢɞɧɨɝ ɚɧʁɨɧɚ ɢ ɜɨɞɨɧɢɤ-ɩɟɪɨɤɫɢɞɚ ɭ ɫɟɪɭɦɭ ɧɟɝɨ 
ɛɨɥɟɫɧɢɰɢ ɛɟɡ ɪɟɡɢɫɬɟɧɰɢʁɟ.  
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14. Кɨɧɰɟɧɬɪɚɰɢʁɚ C-ɪɟɚɤɬɢɜɧɨɝ ɩɪɨɬɟɢɧɚ ɭ ɫɟɪɭɦɭ ʁɟɫɬɟ ɧɟɡɚɜɢɫɚɧ ɮɚɤɬɨɪ 
ɪɢɡɢɤɚ ɡɚ ɪɟɡɢɫɬɟɧɰɢʁɭ ɧɚ ɞɟʁɫɬɜɨ ɫɬɢɦɭɥɚɬɨɪɚ ɟɪɢɬɪɨɩɨɟɡɟ.  
 

15. Рɚɧɨ ɢɡɞɜɚʁɚʃɟ ɛɨɥɟɫɧɢɤɚ ɤɨɞ ɤɨʁɢɯ ʁɟ ɜɟʄɚ ɪɢɡɢɱɧɨɫɬ ɨɞ ɪɚɡɜɨʁɚ 
ɨɬɩɨɪɧɨɫɬɢ ɧɚ ɭɬɢɰɚʁ ɟɪɢɬɪɨɩɨɟɬɢɧɚ, ɩɪɚɜɨɜɪɟɦɟɧɚ ɩɪɢɦɟɧɚ 
ɨɞɝɨɜɚɪɚʁɭʄɟ ɬɟɪɚɩɢʁɟ ɢ ɢɧɞɢɜɢɞɭɚɥɢɡɚɰɢʁɚ ɩɪɟɫɤɪɢɩɰɢʁɟ ɞɢʁɚɥɢɡɟ, 
ɩɪɭɠɚʁɭ ɦɨɝɭʄɧɨɫɬ ɨɩɬɢɦɚɥɧɟ ɤɨɧɬɪɨɥɟ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ, 
ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɟ, ɦɚɥɧɭɬɪɢɰɢʁɟ, ɧɟɞɨɫɬɚɬɤɚ ɜɢɬɚɦɢɧɚ D ɢ ɫɬɚɬɭɫɚ 
ɝɜɨɠɻɚ ɭ ɨɪɝɚɧɢɡɦɭ ɛɨɥɟɫɧɢɤɚ. 

 
16. Оɩɬɢɦɚɥɧɚ ɤɨɧɬɪɨɥɚ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɡɚ ɩɨɫɥɟɞɢɰɭ ɢɦɚ ɛɨʂɟ ɥɟɱɟʃɟ 

ɚɧɟɦɢʁɟ, ɦɚʃɭ ɫɬɨɩɭ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɨɝ ɦɨɪɛɢɞɢɬɟɬɚ ɢ ɦɨɪɬɚɥɢɬɟɬɚ.  
 

17. Пɚɰɢʁɟɧɬɢ ɤɨʁɢ ɤɨɪɢɫɬɟ ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɭ ɢɦɚʁɭ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ 
ɦɚʃɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɮɟɪɢɬɢɧɚ ɭ ɫɟɪɭɦɭ, ɨɞɧɨɫɧɨ ɦɚʃɢ ɫɬɟɩɟɧ 
ɮɭɧɤɰɢɨɧɚɥɧɨɝ ɧɟɞɨɫɬɚɬɤɚ ɝɜɨɠɻɚ, ɧɟɝɨ ɛɨɥɟɫɧɢɰɢ ɤɨʁɢ ɤɨɪɢɫɬɟ 
ɫɬɚɧɞɚɪɞɧɨɭ ɯɟɦɨɞɢʁɚɥɢɡɭ.  

 
18. Пɚɰɢʁɟɧɬɢ ɤɨʁɢ ɤɨɪɢɫɬɟ ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɭ ɢɦɚʁɭ ɜɢɫɨɤɨ ɫɬɚɬɢɫɬɢɱɤɢ 

ɝɥɟɞɚɧɨ ɜɟʄɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɩɪɟɚɥɛɭɦɢɧɚ ɭ ɫɟɪɭɦɭ, ɨɞɧɨɫɧɨ ɛɨʂɢ ɫɬɚɬɭɫ 
ɧɭɬɪɢɰɢʁɟ, ɧɟɝɨ ɛɨɥɟɫɧɢɰɢ ɤɨʁɢ ɫɟ ɥɟɱɟ ɪɟɞɨɜɧɨɦ ɫɬɚɧɞɚɪɞɧɨɦ 
ɯɟɦɨɞɢʁɚɥɢɡɨɦ.  

 
19. Хɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɚ ʁɟ ɦɟɬɨɞɚ ɥɟɱɟʃɚ ɤɨʁɚ ɨɛɟɡɛɟɻɭʁɟ ɦɚʃɢ ɫɬɟɩɟɧ 

ɦɚɥɧɭɬɪɢɰɢʁɟ ɢ ɜɟʄɢ ɫɬɟɩɟɧ ɢɫɤɨɪɢɲʄɚɜɚʃɚ ɝɜɨɠɻɚ ɡɚ ɫɢɧɬɟɡɭ 
ɯɟɦɨɝɥɨɛɢɧɚ ɭ ɟɪɢɬɪɨɰɢɬɢɦɚ.  

 
20. Пɚɰɢʁɟɧɬɢ ɤɨʁɢ ɩɪɢɦɟʃɭʁɭ ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɭ ɢɦɚʁɭ ɫɬɚɬɢɫɬɢɱɤɢ 

ɝɥɟɞɚɧɨ ɜɟʄɭ ɤɨɧɰɟɧɬɪɢɫɚɧɨɫɬ ɫɭɩɟɪɨɤɫɢɞ ɞɢɡɦɭɬɚɡɟ ɭ ɟɪɢɬɪɨɰɢɬɢɦɚ, 
ɨɞɧɨɫɧɨ ɜɟʄɢ ɫɬɟɩɟɧ ɚɧɬɢɨɤɫɢɞɚɰɢɨɧɟ ɡɚɲɬɢɬɟ, ɧɟɝɨ ɛɨɥɟɫɧɢɰɢ ɤɨʁɢ ɫɟ 
ɥɟɱɟ ɪɟɞɨɜɧɨɦ ɫɬɚɧɞɚɪɞɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ.  

 
21. Пɚɰɢʁɟɧɬɢ ɫɚ ɤɨɧɫɬɚɧɬɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ ɫ ɤɨɧɰɟɧɬɪɚɰɢʁɨɦ ɮɟɪɢɬɢɧɚ 

ɜɟʄɨɦ ɨɞ 800 ng/ml ɢɦɚʁɭ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɦɚʃɭ ɚɤɬɢɜɧɨɫɬ ɤɚɬɚɥɚɡɟ 
ɟɪɢɬɪɨɰɢɬɢɦɚ (ɫɦɚʃɟɧɚ ɚɧɬɢɨɤɫɢɞɚɰɢɨɧɚ ɡɚɲɬɢɬɚ). 
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22. Иɡɦɟɻɭ ɞɨɡɟ ɢɧɬɪɚɜɟɧɫɤɨɝ ɝɜɨɠɻɚ ɢ ɩɚɪɚɦɟɬɚɪɚ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɧɢʁɟ 

ɭɬɜɪɻɟɧɚ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɩɨɜɟɡɚɧɨɫɬ.  
 

23. Пɚɰɢʁɟɧɬɢ ɤɨʁɢ ɫɭ ɫɚ ɤɨɧɫɬɚɧɬɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ ɫ ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɨɦ 
ɩɨɫɟɞɭʁɭ ɫɬɚɬɢɫɬɢɱɤɢ ɩɨɫɦɚɬɪɚɧɨ ɦɚʃɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɜɢɬɚɦɢɧɚ Bၶၷ ɭ 
ɫɟɪɭɦɭ ɧɟɝɨ ɛɨɥɟɫɧɢɰɢ ɤɨʁɢ ɧɟɦɚʁɭ ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɭ.  

 
24. Иɡɦɟɻɭ ɤɨɧɰɟɧɬɪɚɰɢʁɟ C-ɪɟɚɤɬɢɜɧɨɝ ɩɪɨɬɟɢɧɚ ɭ ɫɟɪɭɦɭ ɢ ɤɨɧɰɟɧɬɪɚɰɢʁɟ 

ɜɢɬɚɦɢɧɚ Bၶၷ ɭ ɫɟɪɭɦɭ ɩɨɫɬɨʁɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɧɟɝɚɬɢɜɧɚ 
ɩɨɜɟɡɚɧɨɫɬ. 
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9. ДОДАТАК 
Сɤɪаʄɟɧɢɰɟ  
ADMA: Asymmetric dimethylarginine  
AGEs: Advanced glycation end products  
AOPPs: Advanced oxidation protein products 
AT: Alpha-tocopherol 
CAC: Coronary artery calcification score 
CIMT: Carotid intima-media thickness 
CKD: Chronic kidney disease 
CVD: Cardiovascular disease 
DM: Diabetes mellitus 
EGFR: Estimated glomerular filtration rate  
EPA: Eicosapentaenoic acid  
ESA: Erythropoiesis-stimulating agent  
ESRD: End-stage renal disease  
GDPs: Glycose degradation products  
GSH-Px: Glutathione peroxidase 
GSH: Reduced glutathione 
GSSG: Oxidized glutathione 
H2O2: Hydrogen peroxide 
HD: Hemodialysis 
HDL: High-density lipoprotein 
Hs-CRP: High-sensitive C-reactive protein 
IL-6: Interleukin-6 
LDL: Low-density lipoprotein 
MDA: Malondialdehyde  
MPO: Myeloperoxidase  
NAC: n-Acetylcysteine 
NO: Nitric oxide 
O2-: Superoxide anion radical 
ONOO-: Peroxynitrite 
OS: Oxidative stress 
Ox-LDL: Oxidized LDL 
8-OHdG: 8-Hydroxy-2'-deoxyguanosine 
PCOOH: Phosphatidylcholine hydroperoxide 
PD: Peritoneal dialysis 
PMNs: Polymorphonuclear white blood cells 
RBC: Red blood cell 
ROS: Reactive oxygen species 
RRF: Residual renal function 
SOD: Superoxide dismutase 
TAC: Total antioxidant capacity 
TBARS: Thiobarbituric acid-reactive substances 
TNF: Tumor necrosis factor 
VECM: Vitamin E-coated membrane.  
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ПРИЛОГ 1 
 
Табɟɥа 1. Фɨɪɦɭɥɟ ɡɚ ɢɡɪɚɱɭɧɚɜɚʃɟ ɩɚɪɚɦɟɬɚɪɚ ɢɫɩɢɬɢɜɚʃɚ 
 

 

 

 

 

 

 

 

BMI - ɢɧɞɟɤɫ ɬɟɥɟɫɧɟ ɦɚɫɟ (kg/m2), TM - ɬɟɥɟɫɧɚ ɦɚɫɚ (kg), TV - ɬɟɥɟɫɧɚ ɜɢɫɢɧɚ (m2), PCR - ɛɪɡɢɧɚ 
ɪɚɡɝɪɚɞʃɟ ɩɪɨɬɟɢɧɚ (g/kg/24h), G - ɫɬɟɩɟɧ ɫɬɜɚɪɚʃɚ ɭɪɟɟ, C1 - ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɭɪɟɟ ɩɪɟ ɯɟɦɨɞɢʁɚɥɢɡɟ 
(mmol/l), C2 - ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɭɪɟɟ ɩɨɫɥɟ ɯɟɦɨɞɢʁɚɥɢɡɟ (mmol/l), Id - ɜɪɟɦɟ ɢɡɦɟɻɭ ɞɜɟ ɯɟɦɨɞɢʁɚɥɢɡɟ (h), Vd 
- ɡɚɩɪɟɦɢɧɚ ɬɟɱɧɨɫɬɢ ɤɨʁɚ ɫɟ ɧɚɥɚɡɢ ɭ ɨɪɝɚɧɢɡɦɭ (l), T - ɬɪɚʁɚʃɟ ɯɟɦɨɞɢʁɚɥɢɡɟ (h), К - ɤɥɢɪɟɧɫ ɞɢʁɚɥɢɡɚɬɨɪɚ 
ɡɚ ɭɪɟɭ (ml/min), t - ɬɪɚʁɚʃɟ ɩɨʁɟɞɢɧɚɱɧɟ ɫɟɫɢʁɟ ɯɟɦɨɞɢʁɚɥɢɡɟ (h), V - ɜɨɥɭɦɟɧ ɞɢɫɬɪɢɛɭɰɢʁɟ ɭɪɟɟ (ml), spKt/V 
- „single-pool” Kt/V (ɭɪɟɚ ɤɢɧɟɬɢɱɤɢ ʁɟɞɧɨɩɪɨɫɬɨɪɧɢ ɦɨɞɟɥ), eKt/V - „double pool” Kt/V (ɭɪɟɚ ɤɢɧɟɬɢɱɤɢ 
ɞɜɨɩɪɨɫɬɨɪɧɢ ɦɨɞɟɥ). 
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КЉУЧНА ДОКУМЕНТАЦИЈСКА ИНФОРМАТИКА 

 
УНИВЕРЗИТЕТ У КРАГУЈЕВЦУ 

ФАКУЛТЕТ МЕДИЦИНСКИХ НАУКА У КРАГУЈЕВЦУ  
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Увɨɞ: Кɚɪɞɢɨɜɚɫɤɭɥɚɪɧɟ ɛɨɥɟɫɬɢ ɫɭ ɜɨɞɟʄɢ ɭɡɪɨɤ ɫɦɪɬɢ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɟ ɥɟɱɟ 
ɪɟɞɨɜɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ. Оɤɫɢɞɚɰɢɨɧɢ ɫɬɪɟɫ ʁɟ ɧɟɬɪɚɞɢɰɢɨɧɚɥɧɢ ɮɚɤɬɨɪ ɪɢɡɢɤɚ ɡɚ 
ɪɚɡɜɨʁ ɤɚɪɞɢɨɜɚɫɤɭɥɚɪɧɢɯ ɛɨɥɟɫɬɢ ɭ ɨɜɨʁ ɩɨɩɭɥɚɰɢʁɢ ɛɨɥɟɫɧɢɤɚ. Гɥɚɜɧɢ ɭɡɪɨɰɢ ɪɚɡɜɨʁɚ 
ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɤɨɞ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɟ ɥɟɱɟ ɪɟɞɨɜɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ ɫɭ: 
ɛɢɨɤɨɦɩɚɬɢɛɢɥɧɨɫɬ ɞɢʁɚɥɢɡɧɟ ɦɟɦɛɪɚɧɟ, ɩɪɢɫɭɫɬɜɨ ɟɧɞɨɬɨɤɫɢɧɚ ɭ ɪɚɫɬɜɨɪɭ ɡɚ 
ɯɟɦɨɞɢʁɚɥɢɡɭ ɢ ɫɦɚʃɟɧɚ ɚɤɬɢɜɧɨɫɬ ɚɧɬɢɨɤɫɢɞɚɰɢɨɧɢɯ ɟɧɡɢɦɚ. У ɝɥɚɜɧɟ ɤɥɢɧɢɱɤɟ 
ɩɨɫɥɟɞɢɰɟ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ ɫɩɚɞɚʁɭ ɪɚɡɜɨʁ ɢ ɭɛɪɡɚʃɟ ɩɪɨɰɟɫɚ ɚɬɟɪɨɫɤɥɟɪɨɡɟ, ɪɚɡɜɨʁ 
ɚɧɟɦɢʁɟ ɢ ɪɟɡɢɫɬɟɧɰɢʁɚ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ, ɦɚɥɧɭɬɪɢɰɢʁɚ ɢ ɚɦɢɥɨɢɞɨɡɚ ɩɨɜɟɡɚɧɚ 
ɫɚ ɯɟɦɨɞɢʁɚɥɢɡɨɦ. Цɢʂ ɪаɞа: ɩɪɨɰɟɧɚ ɭɬɢɰɚʁɚ ɞɢʁɚɥɢɡɧɟ ɦɟɦɛɪɚɧɟ ɢ ɦɨɞɚɥɢɬɟɬɚ 
ɞɢʁɚɥɢɡɟ ɧɚ ɪɚɡɜɨʁ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ, ɩɪɨɰɟɧɚ ɭɬɢɰɚʁɚ ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɟ ɢ 
ɦɚɥɧɭɬɪɢɰɢʁɟ ɧɚ ɪɚɡɜɨʁ ɨɤɫɢɞɚɰɢɨɧɨɝ ɫɬɪɟɫɚ, ɤɚɨ ɢ ɩɪɨɰɟɧɚ ɭɬɢɰɚʁɚ ɨɤɫɢɞɚɰɢɨɧɨɝ 
ɫɬɪɟɫɚ ɧɚ ɪɚɡɜɨʁ ɚɬɟɪɨɫɤɥɟɪɨɡɟ ɢ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ. Мɟɬɨɞɟ: У ɪɚɞɭ 
ʁɟ ɢɫɩɢɬɚɧɨ 125 ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɟ ɥɟɱɟ ɪɟɞɨɜɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ ɭɡ ɩɨɲɬɨɜɚʃɟ 
Хɟɥɫɢɧɲɤɟ ɞɟɤɥɚɪɚɰɢʁɟ ɨ ɦɟɞɢɰɢɧɫɤɢɦ ɢɫɬɪɚɠɢɜɚʃɢɦɚ ɢ Дɨɛɪɟ ɤɥɢɧɢɱɤɟ ɩɪɚɤɫɟ. 
Гɪɭɩɢɫɚʃɟ ɛɨɥɟɫɧɢɤɚ ʁɟ ɭɱɢʃɟɧɨ ɧɚ ɨɫɧɨɜɭ ɤɥɢɧɢɱɤɢɯ ɩɚɪɚɦɟɬɚɪɚ ɭ ɫɤɥɚɞɭ ɫɚ 
ɰɢʂɟɜɢɦɚ ɢɫɬɪɚɠɢɜɚʃɚ. Рɟɡɭɥɬаɬɢ: Бɨɥɟɫɧɢɰɢ ɤɨʁɢ ɫɟ ɥɟɱɟ ɪɟɞɨɜɧɨɦ on-line 
ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɨɦ ɫɚ „high-flux“ ɦɟɦɛɪɚɧɨɦ ɤɨʁɚ ʁɟ ɨɛɥɨɠɟɧɚ ɜɢɬɚɦɢɧɨɦ E ɢɦɚʁɭ 
ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɨ ɦɚʃɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɪɟɚɤɬɢɜɧɢɯ ɫɭɩɫɬɚɧɰɢʁɚ ɜɟɡɚɧɢɯ ɡɚ 
ɬɢɨɛɚɪɛɢɬɭɪɧɭ ɤɢɫɟɥɢɧɭ (TBARS). Иɡɦɟɻɭ ɞɟɛʂɢɧɟ ɢɧɬɢɦɚ-ɦɟɞɢʁɚ ɤɚɪɨɬɢɞɧɢɯ 
ɚɪɬɟɪɢʁɚ ɢ ɤɨɧɰɟɧɬɪɚɰɢʁɟ TBARS-ɚ ɭ ɫɟɪɭɦɭ ɩɨɫɬɨʁɢ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɩɨɡɢɬɢɜɧɚ 
ɩɨɜɟɡɚɧɨɫɬ, ɞɨɤ ɢɡɦɟɻɭ ɤɨɧɰɟɧɬɪɚɰɢʁɟ SOD ɭ ɟɪɢɬɪɨɰɢɬɢɦɚ ɢ ɞɟɛʂɢɧɟ ɢɧɬɢɦɚ-ɦɟɞɢʁɚ 
ɤɚɪɨɬɢɞɧɢɯ ɚɪɬɟɪɢʁɚ ɜɢɫɨɤɨ ɫɬɚɬɢɫɬɢɱɤɢ ɡɧɚɱɚʁɧɚ ɧɟɝɚɬɢɜɧɚ ɩɨɜɟɡɚɧɨɫɬ. Бɨɥɟɫɧɢɰɢ ɫɚ 
ɪɟɡɢɫɬɟɧɰɢʁɨɦ ɧɚ ɞɟʁɫɬɜɨ ɞɭɝɨɞɟɥɭʁɭʄɟɝ ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɢɦɚʁɭ ɜɢɫɨɤɨ ɫɬɚɬɢɫɬɢɱɤɢ 
ɡɧɚɱɚʁɧɨ ɦɚʃɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɩɪɟɚɥɛɭɦɢɧɚ ɢ ɜɢɬɚɦɢɧɚ D ɭ ɫɟɪɭɦɭ, ɤɚɨ ɢ ɫɬɚɬɢɫɬɢɱɤɢ 
ɡɧɚɱɚʁɧɨ ɜɟʄɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ CRP-ɚ, ɫɭɩɟɪɨɤɫɢɞɧɨɝ ɚɧʁɨɧɚ ɢ ɜɨɞɨɧɢɤ ɩɟɪɨɤɫɢɞɚ ɭ 
ɫɟɪɭɦɭ. Мɢɤɪɨɢɧɮɥɚɦɚɰɢʁɚ ʁɟ ɧɟɡɚɜɢɫɚɧ ɮɚɤɬɨɪ ɪɢɡɢɤɚ ɡɚ ɪɚɡɜɨʁ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ 
ɞɟʁɫɬɜɨ ɟɪɢɬɪɨɩɨɟɬɢɧɚ.  
 

Заɤʂɭɱаɤ: Мɟɦɛɪɚɧɟ ɡɚ ɯɟɦɨɞɢʁɚɥɢɡɭ ɨɛɥɨɠɟɧɟ ɜɢɬɚɦɢɧɨɦ Е ɫɦɚʃɭʁɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ 
ɩɚɪɚɦɟɬɚɪɚ ɥɢɩɢɞɧɟ ɩɟɪɨɤɫɢɞɚɰɢʁɟ ɭ ɫɟɪɭɦɭ, ɤɚɨ ɲɬɨ ɫɭ: ɦɚɥɨɧɞɢɚɥɞɟɯɢɞ (MDA), 
ɪɟɚɤɬɢɜɧɟ ɫɭɩɫɬɚɧɰɢʁɟ ɜɟɡɚɧɟ ɡɚ ɬɢɨɛɚɪɛɢɬɭɪɧɭ ɤɢɫɟɥɢɧɭ (TBARS) ɢ ɨɤɫɢɞɨɜɚɧɢ LDL 
ɯɨɥɟɫɬɟɪɨɥ (oxLDL). Иɫɩɢɬɢɜɚʃɚ ɩɨɤɚɡɭʁɭ ɞɚ ɨɜɟ ɦɟɦɛɪɚɧɟ ɫɦɚʃɭʁɭ ɢ ɤɨɧɰɟɧɬɪɚɰɢʁɭ 
ɩɚɪɚɦɟɬɚɪɚ ɨɤɫɢɞɚɰɢɨɧɨɝ ɨɲɬɟʄɟʃɚ ɧɭɤɥɟɢɧɫɤɢɯ ɤɢɫɟɥɢɧɚ, ɤɚɨ ɲɬɨ ʁɟ 8-OHdG, ɤɚɨ ɢ 
ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɩɚɪɚɦɟɬɚɪɚ ɦɢɤɪɨɢɧɮɥɚɦɚɰɢʁɟ (CRP, ɢɧɬɟɪɥɟɭɤɢɧ-6). Оɜɟ ɦɟɦɛɪɚɧɟ 
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ɨɛɟɡɛɟɻɭʁɭ ɞɨɛɪɭ ɤɨɧɬɪɨɥɭ ɮɭɧɤɰɢʁɟ ɥɟɭɤɨɰɢɬɚ, ɢɫɩɨʂɚɜɚʁɭ ɚɧɬɢɨɤɫɢɞɚɰɢɨɧɨ ɢ 
ɚɧɬɢɢɧɮɥɚɦɚɬɨɪɧɨ ɞɟʁɫɬɜɨ. „High-flux“ ɯɟɦɨɞɢʁɚɥɢɡɚ ɢ ɯɟɦɨɞɢʁɚɮɢɥɬɪɚɰɢʁɚ ɫɚ 
ɩɨɥɢɫɭɥɮɨɧɫɤɨɦ ɦɟɦɛɪɚɧɨɦ ɢ ɦɟɦɛɪɚɧɨɦ ɨɛɨɥɨɠɟɧɨɦ ɜɢɬɚɦɢɧɨɦ E ɫɦɚʃɭʁɟ 
ɚɬɟɪɨɫɤɥɟɪɨɡɭ, ɚɦɢɥɨɢɞɨɡɭ ɩɨɜɟɡɚɧɭ ɫɚ ɯɟɦɨɞɢʁɚɥɢɡɨɦ, ɢɧɞɟɤɫ ɪɟɡɢɫɬɟɧɰɢʁɟ ɧɚ ɞɟʁɫɬɜɨ 
ɟɪɢɬɪɨɩɨɟɬɢɧɚ ɢ ɩɨɩɪɚɜʂɚ ɥɟɱɟʃɟ ɚɧɟɦɢʁɟ ɭ ɩɨɩɭɥɚɰɢʁɢ ɛɨɥɟɫɧɢɤɚ ɤɨʁɢ ɫɟ ɥɟɱɟ 
ɪɟɞɨɜɧɨɦ ɯɟɦɨɞɢʁɚɥɢɡɨɦ. 
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Note - N: 
ABSTRACT 
 
Introduction: Cardiovascular diseases are the leading cause of death for patients treated with 
regular hemodialysis. Oxidative stress is a non-traditional risk factor for the development of 
cardiovascular disease in this population of patients. Main causes of the development of 
oxidative stress in patients treated with regular hemodialysis are dialysis membrane 
biocompatibility, the presence of endotoxin in hemodialysis solution and decreased activity 
of antioxidant enzymes. The main clinical consequences of oxidative stress include the 
development and acceleration of the process of arteosclerosis , the development of anemia 
and resistance to erythropoietin malnutrition and amyloidosis connected with hemodialysis. 
Objective: The main objectives of the examination are: dialysis, membrane, impact, 
assessment and dialysis modality on the development of oxidative stress, microinflammation 
and malnutrition impact assessment on the development of oxidative stress, as well as 
assessment of the effect of oxidative stress on the development of arteriosclerosis and 
resistance to erythropoietin. Method: The study examined 125 patients treated with regular 
hemodialysis respecting the Declaration of Helsinki on Medical Research and Good Clinical 
Practice. The grouping of patients was done on the basis of clinical parameters in accordance 
with the objectives of the research. Results: Patients treated with regular on-line 
hemodiafiltration with “high-flux” coated with vitamin E have statistically significantly lower 
concentration of reactive supstances related to thiobarbituric acid (TBARS). Between the 
thickness of the intima-media of the carotid arteries and the concentration of TBARS in the 
serum, there is a statistically significant positive connection, while between concentration of 
SOD in erythrocyte and carotid artery thickness of intima-media, there is highly significant 
negative connection. Patients with resistance to long-acting erthropein have statistically 
significantly lower concentration of prealbumin and vitamin D in the serum, as well as 
statistically significantly higher concentration of CRP, superoxide anion and hydrogine 
peroxide in the serum. Microinflammation is an independent risk factor for the development 
of erythropoietin resistance. Conclusion: Membranes for hemodialysis coated with vitamin E 
reduce serum peroxidation lipid concentration parameters, such as malondialdehyde (MDA), 
reactive substances related to thiobarbituric acid (TBARS) and oxidized LDL cholesterol 
(oxLDL). Studies show that these membranes reduce both the concentration of oxidative 
damage parameters of nucleic acids such as 8-OHdG, as well as the concentration of 
microinflammation parameters (CRP, interleukin-6). These membranes provide good control 
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of leukocyte function, manifest antioxidant and anti-inflammatory effects. High -flux 
hemodialysis and hemodiafiltration with polysulfone membrane and vitamin E coated 
membrane reduces atherosclerosis, hemodialysis-related amyloidosis, erythropoietin 
resistance index, and improves the treatment of anemia in the population of patients treated 
with regular hemodialysis... 
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