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ɸʥʥʦʪʘʮʠʷ. ɺʚʝʜʝʥʠʝ. ɸʪʝʨʦʩʢʣʝʨʦʟ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʝʡ ʧʨʠʯʠʥʦʡ ʛʣʦʙʘʣʴʥʦʡ ʵʧʠʜʝʤʠʠ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʫ 30-50% ʥʘʩʝʣʝʥʠʷ ʩʪʘʨʰʝ 40 ʣʝʪ ʦʪʤʝʯʘʶʪʩʷ ʧʨʠ-

ʟʥʘʢʠ ʘʪʝʨʦʩʢʣʝʨʦʟʘ. ɽʛʦ ʦʩʣʦʞʥʝʥʠʷ ï ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ, ʠʥʩʫʣʴʪ ʠ ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ ï ʚ̫-

ʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʩʤʝʨʪʥʦʩʪʠ ʚ ʈʦʩʩʠʠ ʠ ʤʠʨʝ. ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʥʠʤʘʥʠʝ ʫʯʝʥʳʭ ʥʘʮʝʣʝ-

ʥʦ ʥʘ ʤʦʥʦʥʫʢʣʝʘʨʥʳʝ ʢʣʝʪʢʠ ʧʫʧʦʚʠʥʥʦ-ʧʣʘʮʝʥʪʘʨʥʦʡ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ (ʄʂʇʇʂʏ) ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ 

ʤʝʪʦʜʘ ʣʝʯʝʥʠʷ ʘʪʝʨʦʩʢʣʝʨʦʟʘ. ʂ ʄʂʇʇʂʏ ʦʪʥʦʩʷʪ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʝ ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ (ɻʉʂ), ʤʝʟʝʥʭʠ-

ʤʘʣʴʥʳʝ ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ (ʄʉʂ), ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ, ʣʠʤʬʦʮʠʪʳ, ʤʦʥʦʮʠʪʳ, 

ʨʝʛʫʣʷʪʦʨʥʳʝ ʊ-ʢʣʝʪʢʠ (Treg), ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʄʉʂ. ʎʝʣɹ ʠʩʩʣʝʜʦʚʘʥʠʷ ï 

ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʨʠʤʝʥʝʥʠʷ ʠ ʤʝʭʘʥʠʟʤʘʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʬʬʝʢʪʦʚ ʤʦʥʦ-

ʥʫʢʣʝʘʨʥʳʭ ʢʣʝʪʦʢ ʧʫʧʦʚʠʥʥʦ-ʧʣʘʮʝʥʪʘʨʥʦʡ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ ʚ ʣʝʯʝʥʠʠ ʘʪʝʨʦʩʢʣʝʨʦʟʘ. ʄʘʪʝʨʠʘʣʳ ʠ 

ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʚ ʩʠʩʪʝ-

ʤʘʭ e-library ʠ PubMed ʟʘ ʧʦʩʣʝʜʥʠʝ 15 ʣʝʪ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʣʯʁʝʚʳʤ ʩʣʦʚʘʤ: ʘʪʝʨʦʩʢʣʝʨʦʟ, ʚʦʩʧʘʣʝʥʠʝ, 

ʛʣʘʜʢʦʤʳʰʝʯʥʳʝ ʢʣʝʪʢʠ, ʧʫʧʦʚʠʥʥʘʷ ʢʨʦʚʴ, ʤʦʥʦʥʫʢʣʝʘʨʥʳʝ ʢʣʝʪʢʠ, ʵʥʜʦʪʝʣʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞ-

ʜʝʥʠʝ. ʆʩʥʦʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʜʝʡʩʪʚʠʷ ʤʦʥʦʥʫʢʣʝʘʨʥʳʭ ʢʣʝʪʦʢ ʧʫʧʦʚʠʥʥʦʡ ʢʨʦʚʠ (ʩʪʚʦʣʦʚʳʭ ʠ ʧʨʦʛʝʥʠ-

ʪʦʨʥʳʭ ʢʣʝʪʦʢ): ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ (ʤʦʜʫʣʠʨʦʚʘʥʠʝ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʠ ʩʥʠʞʝʥʠʝ ʚʦʩʧʘʣʝʥʠʷ), 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ (ʚ ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʠ ʛʣʘʜʢʦʤʳʰʝʯʥʳʝ ʢʣʝʪʢʠ), ʧʨʦʜʫʢʮʠʷ ʤʥʦʞʝʩʪʚʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʤʦʣʝʢʫʣ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ ʠ ʘʥʛʠʦʛʝʥʝʟʫ. ɺʳʚʦʜʳ. ʄʦʥʦ-

ʥʫʢʣʝʘʨʥʳʝ ʢʣʝʪʢʠ ʧʫʧʦʚʠʥʥʦʡ ʢʨʦʚʠ ï ʤʥʦʛʦʦʙʝʱʘʶʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʣʝʯʝʥʠʠ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʙʣʘʛʦ-

ʜʘʨʷ ʩʚʦʠʤ ʫʥʠʢʘʣʴʥʳʤ ʩʚʦʡʩʪʚʘʤ. ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʭʘ-

ʥʠʟʤʦʚ ʠʭ ʜʝʡʩʪʚʠʷ, ʚʦʟʤʦʞʥʳʭ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʪʦʢʦʣʦʚ ʣʝʯʝʥʠʷ ʘʪʝʨʦ-

ʩʢʣʝʨʦʟʘ ʄʂʇʇʂʏ. 
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Abstract. Introduction. Atherosclerosis is a leading cause of the global epidemic of cardiovascular dis-

eases. In the Russian Federation, 30ï50% of the population over the age of 40 shows signs of atherosclerosis. Its 

complications - myocardial infarction, stroke, and ischemic heart disease - are the main causes of mortality in 

Russia and worldwide. Therefore, research aimed at developing new methods of treatment and prevention is 

highly relevant. In recent years, scientists have focused on human umbilical cord-placental blood mononuclear 

cells (HUC-PBMCs) as a promising approach for atherosclerosis treatment. HUC-PBMCs include hematopoietic 

stem cells (HSCs), mesenchymal stem cells (MSCs), endothelial progenitor cells, lymphocytes, monocytes, and 

regulatory T cells (Tregs), with MSCs being the most extensively studied. The purpose of this study is to review 

current data on the features and mechanisms of the beneficial effects of human umbilical cord-placental blood 

mononuclear cells in the treatment of atherosclerosis. Materials and Methods. An analysis of contemporary 

Russian and international literature from the past 15 years was conducted using the e-library and PubMed data-

bases, with the following keywords: atherosclerosis, inflammation, smooth muscle cells, cord blood, mononu-

https://elibrary.ru/pmaieh
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clear cells, endothelium. Results and Discussion. The main mechanisms of action of cord blood mononuclear 

cells (stem and progenitor cells) include: anti-inflammatory effects (modulation of immune response and reduc-

tion of inflammation), differentiation potential (into endothelial and smooth muscle cells), and production of 

various biologically active molecules that promote tissue regeneration and angiogenesis. Conclusion. Cord 

blood mononuclear cells represent a promising direction in atherosclerosis treatment due to their unique proper-

ties. However, more detailed studies of their molecular mechanisms of action, potential side effects, and optimi-

zation of treatment protocols using HUC-PBMCs are required. 

Keywords: atherosclerosis, inflammation, smooth muscle cells, cord blood, mononuclear cells, endothe-

lium. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʪʝʨʦʩʢʣʝʨʦʟ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʝʡ ʧʨʠʯʠʥʦʡ ʛʣʦʙʘʣʴʥʦʡ ʵʧʠʜʝʤʠʠ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [8]. ʀʥʬʘʨʢʪ ʠ ʠʥʩʫʣʴʪ ï ʦʩʣʦʞʥʝʥʠʷ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʩʤʝʨʪʥʦʩʪʠ ʠ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʚ 

ʤʠʨʝ ʚ ʮʝʣʦʤ [1, 28].  

ɸʪʝʨʦʩʢʣʝʨʦʟ ï ʭʨʦʥʠʯʝʩʢʦʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʘ-

ʮʠʝʡ ʊ-ʢʣʝʪʦʢ, ʤʘʢʨʦʬʘʛʦʚ, ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ (ɻʄʂ), ʩʫʙʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ [5]. ʀʟʙʳʪʦʯʥʦʝ 

ʥʘʢʦʧʣʝʥʠʝ ʠ ʦʢʠʩʣʝʥʠʝ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʃʇʅʇ) ʚ ʩʫʙʵʥʜʦʪʝʣʠʘʣʥɹʦʤ ʩʣʦʝ ʘʨʪʝʨʠʡ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ ʤʦʥʦʮʠʪʦʚ ʠʟ ʢʣʝʪʦʢ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ. ʇʦʜ ʚʣʠʷʥʠʝʤ 

ʭʝʤʦʢʠʥʦʚ (CCL2/MCP-1, RANTES/CCL5, CXCL8 (ʀʃ-8), CXCL8 (ʀʃ-8), CCL3/MIP-1Ŭ) ʮʠʨʢʫʣʠʨʫʶʱʠʝ 

ʤʦʥʦʮʠʪʳ ʤʠʛʨʠʨʫʶʪ ʚ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʝ ʧʦʨʘʞʝʥʠʷ/ʙʣʷʰʢʠ, ʛʜʝ ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ ʚ ʜʝʥʜʨʠʪʥʳʝ 

ʢʣʝʪʢʠ (ɼʂ) ʠʣʠ ʤʘʢʨʦʬʘʛʠ, ʢʦʪʦʨʳʝ ʠʥʬʠʣʴʪʨʠʨʫʶʪ ʵʥʜʦʪʝʣʠʡ ʩʦʩʫʜʦʚ. ʄʘʢʨʦʬʘʛʠ ʚʳʜʝʣʷʶʪ ʧʨʦʚʦʩ-

ʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ, ʢʦʪʦʨʳʝ ʠʟʥʘʯʘʣʴʥʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʥʠʞʝʥʠʶ ʥʘʛʨʫʟʢʠ ʃʇʅʇ, ʦʜʥʘʢʦ ʧʨʠ ʯʨʝʟ-

ʤʝʨʥʦʤ ʧʦʛʣʦʱʝʥʠʠ ʦʢʃʇʅʇ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʧʝʥʠʩʪʳʝ ʢʣʝʪʢʠ, ʢʦʪʦʨʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʜʝʣʷʶʪ ʮʠ-

ʪʦʢʠʥʳ/ʭʝʤʦʢʠʥʳ, ʪʝʤ ʩʘʤʳʤ ʫʩʠʣʠʚʘʷ ʚʦʩʧʘʣʝʥʠʝ ʚ ʙʣʷʰʢʝ ʠ ʝʸ ʨʦʩʪ. ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʙʣʷʰʢʘ ʩʪʘʥʦʚʠʪʩʷ 

ʥʝʩʪʘʙʠʣʴʥʦʡ. ɺʦʩʧʘʣʝʥʠʝ ʘʢʪʠʚʠʨʫʝʪ ʧʨʦʢʦʘʛʫʣʷʥʪʳ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʜʫʢʮʠʶ ʬʠʙʨʠʥʘ. ɺ ʩʦʚʦʢʫʧʥʦ-

ʩʪʠ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʩʚʝʨʪʳʚʘʥʠʶ ʢʨʦʚʠ ʚ ʤʝʩʪʝ ʨʘʟʨʳʚʘ ʙʣʷʰʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʦʤʙʘ. ɸʥʘ-

ʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʚʩʣʝʜʩʪʚʠʝ ʛʠʧʝʨʧʨʦʜʫʢʮʠʠ ʚʦʩʧʘʣʠʪʝʣʥɹʳʭ ʤʝʜʠʘʪʦʨʦʚ ʥʝʡʪʨʦʬʠʣʳ ʘʢʪʠʚʠʨʫʶʪʩʷ 

ʠ ʧʨʦʥʠʢʘʶʪ ʯʝʨʝʟ ʵʥʜʦʪʝʣʠʡ ʚ ʙʣʷʰʢʫ, ʛʜʝ ʪʘʢʞʝ ʚʳʜʝʣʷʶʪ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ, ʩʧʦʩʦʙʩʪ-

ʚʫʶʱʠʝ ʚʦʩʧʘʣʝʥʠʶ ʠ ʘʪʝʨʦʩʢʣʝʨʦʟʫ. ʅʝʡʪʨʦʬʠʣʴʥʳʝ ʚʥʝʢʣʝʪʦʯʥʳʝ ʣʦʚʫʰʢʠ (NET) ʪʘʢʞʝ ʫʩʢʦʨʷʶʪ 

ʧʦʚʨʝʞʜʝʥʠʝ ʵʥʜʦʪʝʣʠʷ ʠ ʛʠʙʝʣʴ ʢʣʝʪʦʢ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʳʚʫ ʙʣʷʰʢʠ [4]. ɼʦʢʘʟʘʥʦ ʫʯʘʩʪʠʝ ɻʄʂ ʚ 

ʧʘʪʦʛʝʥʝʟʝ ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʢʦʪʦʨʳʝ ʧʨʦʣʠʬʝʨʠʨʫʶʪ, ʤʠʛʨʠʨʫʶʪ ʠ ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ ʚ ʩʪʝʥʢʝ ʘʨʪʝʨʠʡ ʚ 

ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʢʣʝʪʦʢ ʚ ʙʣʷʰʢʘʭ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʚ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ʟʘʙʦʣʝʚʘ-

ʥʠʷ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʤʝʱʝʥʠʶ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʧʦʨʘʞʝʥʠʷ ʠ ʫʷʟʚʠʤʦʩʪʴʶ ʠ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʣʠʥʠʯʝʩʢʠʤ ʦʩʣʦʞʥʝʥʠʷʤ ʟʘʙʦʣʝʚʘʥʠʷ [5, 10]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʳʤ ʰʠʨʦʢʦʜʦʩʪʫʧʥʳʤ ʥʘʩʝʣʝʥʠʶ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʷʚʣʷ-

ʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʛʠʧʦʣʠʧʠʜʝʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʚʦʛʦ ʫʨʦʚʥʷ ʃʇʅʇ, ʢʦʪʦʨʳʝ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʠ ʨʠʩʢ ʠʥʬʘʨʢʪʦʚ ʠ ʠʥʩʫʣʴʪʦʚ, ʦʜʥʘʢʦ, ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʘʪʝʨʦʩʢʣʝʨʦ-

ʟʦʤ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʝʩʪʘʙʠʣʴʥʳʭ ʙʣʷʰʝʢ ʧʨʦʛʥʦʟ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ [23]. ʅʝ-

ʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʧʝʭʠ, ʜʦʩʪʠʛʥʫʪʳʝ ʚ ʠʟʫʯʝʥʠʠ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠ ʢʣʝʪʦʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʥʘʢʦʧ-

ʣʝʥʠʷ ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʘʮʠʠ ʤʦʥʦʮʠʪʦʚ, ʩʫʙʵʥʜʦʪʝʣʠʘʣʴʥʳʭ, ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ 

ʢʣʝʪʦʢ, ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʇʦʵʪʦʤʫ ʘʢʪʫ-

ʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʦʠʩʢʫ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʥʛʠʙʠʨʦ-

ʚʘʥʠʝ ʨʦʩʪʘ ʫʞʝ ʚʦʟʥʠʢʰʠʭ ʙʣʷʰʝʢ ʠʣʠ ʧʦʚʳʰʘʶʱʠʭ ʠʭ ʩʪʘʙʠʣʴʥʦʩʪʴ. ʈʝʛʝʥʝʨʘʪʠʚʥʘʷ ʤʝʜʠʮʠʥʘ, ʦʩʥʦ-

ʚʘʥʥʘʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ, ʤʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʪʝʨʘʧʠʠ ʘʪʝʨʦʩʢʣʝ-

ʨʦʟʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʝʢ. ɺ ʜʘʥʥʦʤ ʘʩʧʝʢʪʝ ʧʦʩʣʝʜʥʝʝ 

ʜʝʩʷʪʠʣʝʪʠʝ ʫʯʝʥʳʝ ʘʢʪʠʚʥʦ ʠʟʫʯʘʶʪ ʵʬʬʝʢʪʳ ʤʦʥʦʥʫʢʣʝʘʨʥʳʭ ʢʣʝʪʦʢ ʧʫʧʦʚʠʥʥʦ-ʧʣʘʮʝʥʪʘʨʥʦʡ ʢʨʦʚʠ 

ʯʝʣʦʚʝʢʘ (ʄʂʇʇʂʏ), ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ (ʄʉʂ), ʥʘ ʨʘʟʣʠʯʥʳʝ ʤʦʣʝʢʫ-

ʣʷʨʥʦ-ʢʣʝʪʦʯʥʳʝ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʘʪʝʨʦʩʢʣʝʨʦʟʘ [6, 20, 22]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʨʠʤʝʥʝʥʠʷ ʠ ʤʝʭʘ-

ʥʠʟʤʘʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʬʬʝʢʪʦʚ ʤʦʥʦʥʫʢʣʝʘʨʥʳʭ ʢʣʝʪʦʢ ʧʫʧʦʚʠʥʥʦ-ʧʣʘʮʝʥʪʘʨʥʦʡ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ ʚ 

ʣʝʯʝʥʠʠ ʘʪʝʨʦʩʢʣʝʨʦʟʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ 

ʣʠʪʝʨʘʪʫʨʳ ʚ ʩʠʩʪʝʤʘʭ e-library ʠ PubMed ʟʘ ʧʦʩʣʝʜʥʠʝ 15 ʣʝʪ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ: ʘʪʝʨʦ-

ʩʢʣʝʨʦʟ, ʚʦʩʧʘʣʝʥʠʝ, ʛʣʘʜʢʦʤʳʰʝʯʥʳʝ ʢʣʝʪʢʠ, ʧʫʧʦʚʠʥʥʘʷ ʢʨʦʚʴ, ʤʦʥʦʥʫʢʣʝʘʨʥʳʝ ʢʣʝʪʢʠ, ʵʥʜʦʪʝʣʠʡ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʄʦʥʦʥʫʢʣʝʘʨʥʳʝ ʢʣʝʪʢʠ ʧʫʧʦʚʠʥʥʦʡ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʧʦʧʫʣʷʮʠʶ ʢʣʝʪʦʢ, ʩʦʜʝʨʞʘʱʫʶ ʩʪʚʦʣʦʚʳʝ ʠ ʧʨʦʛʝʥʠʪʦʨʥʳʝ ʢʣʝʪʢʠ. ʆʥʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʧʨʦ-

ʣʠʬʝʨʘʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʤʦʛʫʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʢʣʝʪʦʢ, ʚʢʣʶʯʘʷ ʵʥʜʦʪʝʣʠ-

ʘʣʴʥʳʝ ʠ ʛʣʘʜʢʦʤʳʰʝʯʥʳʝ ʢʣʝʪʢʠ. ʄʂʇʇʂʏ ʩʦʜʝʨʞʘʪ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʝ ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ, ʤʝʟʝʥʭʠ-

ʤʘʣʴʥʳʝ ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ, ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ, ʣʠʤʬʦʮʠʪʳ, ʤʦʥʦʮʠʪʳ, ʨʝʛʫʣʷ-

ʪʦʨʥʳʝ ʊ-ʢʣʝʪʢʠ ʠ ʜʨ. [2, 30, 38], ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʨʷʜ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ï




