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ʈɽɿʖʄɽ 

ʅʦʚʘʷ ʢʦʨʦʥʘʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ 2019 ʛʦʜʘ (COVID-19) ï ʵʪʦ ʨʝʩʧʠʨʘʪʦʨʥʦʝ 

ʚʠʨʫʩʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʚʳʟʚʘʥʥʦʝ ʢʦʨʦʥʘʚʠʨʫʩʦʤ SARS-CoV-2, ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʝʝ 

ʧʘʮʠʝʥʪʦʚ ʢ ʠʟʤʝʥʝʥʠʶ ʛʝʤʦʩʪʘʟʘ ʩʦ ʩʢʣʦʥʥʦʩʪʴʶ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʦʤʙʦʚ ʚ ʚʝʥʦʟ-

ʥʦʤ ʠ ʚ ʘʨʪʝʨʠʘʣʴʥʦʤ ʢʨʦʚʦʪʦʢʝ ʠʟ-ʟʘ ʛʠʧʝʨʝʨʛʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ, ʘʢʪʠʚʘʮʠʠ 

ʪʨʦʤʙʦʮʠʪʦʚ, ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʠ ʠʟʤʝʥʝʥʠʷ ʛʝʤʦʨʝʦʣʦʛʠʠ. ʋ ʤʥʦʛʠʭ 

ʧʘʮʠʝʥʪʦʚ, ʧʦʣʫʯʘʶʱʠʭ ʘʥʪʠʪʨʦʤʙʦʪʠʯʝʩʢʫʶ ʪʝʨʘʧʠʶ ʧʦ ʨʘʟʥʳʤ ʧʦʚʦʜʘʤ, ʧʨʠ 
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ʚʦʟʥʠʢʥʦʚʝʥʠʠ COVID-19 ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʳʙʦʨʘ 

ʠ ʜʦʟʠʨʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʛʝʤʦʩʪʘʟ, ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʛʝʤʦʩʪʘ-

ʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʳʙʦʨʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʠ 

ʤʘʨʢʝʨʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʘʥʪʠʪʨʦʤʙʦʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ. ɺ ʫʩʣʦʚʠʷʭ ʧʘʥʜʝʤʠʠ COVID-

19 ʷʚʣʷʝʪʩʷ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʦʧʪʠʤʠʟʘʮʠʷ ʜʦʩʪʫʧʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 

ʧʘʮʠʝʥʪʘʤʠ ʙʝʟ COVID-19, ʫ ʢʦʪʦʨʳʭ ʝʩʪʴ ʥʘʨʫʰʝʥʠʷ ʛʝʤʦʩʪʘʟʘ, ʪʨʦʤʙʦʪʠʯʝʩʢʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʢʨʠʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʦʩʪʫʧʥʳʭ ʜʘʥʥʳʭ ʟʘ 

2020-21 ʛʛ. ʚ ʙʘʟʘʭ ʮʠʪʠʨʦʚʘʥʠʷ Pubmed, Medline ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʵʧʠʜʝʤʠʦʣʦʛʠʠ, ʧʘʪʦʛʝʥʝʟʝ, ʚʝʜʝʥʠʠ ʠ ʠʩʭʦʜʘʭ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

COVID-19 ʩ ʩʦʧʫʪʩʪʚʫʶʱʠʤ ʚʝʥʦʟʥʳʤ ʠ/ʠʣʠ ʘʨʪʝʨʠʘʣʴʥʳʤ ʪʨʦʤʙʦʟʦʤ, ʫ ʧʘʮʠʝʥ-

ʪʦʚ ʩ COVID-19 ʩ ʦʪʷʛʦʱʝʥʥʳʤ ʪʨʦʤʙʦʪʠʯʝʩʢʠʤ ʘʥʘʤʥʝʟʦʤ, ʫ ʧʘʮʠʝʥʪʦʚ, ʥʫʞ-

ʜʘʶʱʠʭʩʷ ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ, ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʦ ʦʪʥʦʰʝʥʠ ʁʢ ʪʨʦʤʙʦʪʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʚʦ ʚʨʝʤʷ ʧʘʥʜʝʤʠʠ 

COVID-19. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: SARS-CoV-2, COVID-19, ʛʝʤʦʩʪʘʟ, ʧʘʪʦʛʝʥʝʟ, ʪʨʦʤʙʦʟ, 

ʘʥʪʠʢʦʘʛʫʣʷʥʪ, ʘʥʪʠʘʛʨʝʛʘʥʪ, ʘʥʪʠʪʨʦʤʙʦʪʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ. 

 

SUMMARY  

Coronavirus disease-2019 (COVID-19), a viral respiratory illness caused by the 

severe acute respiratory syndrome-coronavirus-2 (SARS-CoV-2), may predispose patients 

to thrombotic disease, both in the venous and arterial circulations, because of excessive 

inflammation, platelet activation, endothelial dysfunction, and changes in hemorheology. 

Many patients receiving antithrombotic therapy for thrombotic disease may develop CO-

VID-19, which can have implications for choice, dosing, and laboratory monitoring of an-

tithrombotic therapy. During a time with much focus on COVID-19, it is critical to con-

sider how to optimize the available technology to care for patients without COVID-19 

who have thrombotic disease. This article provides a critical analysis of patients with 

COVID-19 who develop venous or arterial thrombosis, of those with pre-existing throm-

botic disease who develop COVID-19, or those who need prevention or care for their 

thrombotic disease during the COVID-19 pandemic. 

The purpose of this work is to conduct a reviw of the available data for 2020-21 in 

the Pubmed, Medline citation bases and to formulate modern ideas about the epidemiolo-

gy, pathogenesis, management and outcomes in patients with COVID-19 with concomi-

tant venous and/or arterial thrombosis, in patients with COVID-19 with a burdened 

thrombotic history, in patients in need of optimization diagnostic, preventive, therapeutic 

measures in relation to thrombotic diseases during the COVID-19 pandemic. 
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ɺɺɽɼɽʅʀɽ 

SARS-CoV-2 ï ʵʪʦ ʢʦʨʦʥʘʚʠʨʫʩ ʩ ʦʜʥʦʮʝʧʦʯʝʯʥʦʡ ʈʅʂ, ʢʦʪʦʨʳʡ ʧʨʦʥʠʢʘʝʪ ʚ 

ʢʣʝʪʢʠ ʯʝʣʦʚʝʢʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʫʪʝʤ ʩʚʷʟʳʚʘʥʠʷ ʩ ʨʝʮʝʧʪʦʨʦʤ ʘʥʛʠʦʪʝʥʟʠʥ-

ʧʨʝʚʨʘʱʘʶʱʝʛʦ ʬʝʨʤʝʥʪʘ 2, ʢʦʪʦʨʳʡ ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʚ ʵʥʜʦʪʝʣʠʦʮʠʪʘʭ ʣʝʛʦʯʥʳʭ 

ʢʘʧʠʣʣʷʨʦʚ, ʘʣʴʚʝʦʣʦʮʠʪʘʭ, ʢʘʨʜʠʦʤʠʦʮʠʪʘʭ ʠ ʜʨʫʛʠʭ ʢʣʝʪʢʘʭ [1, 2]. ʆʩʥʦʚʥʦʡ ʧʫʪʴ 

ʧʝʨʝʜʘʯʠ SARS-CoV-2 ï ʚʦʟʜʫʰʥʦ-ʢʘʧʝʣʴʥʳʡ ʧʦʩʣʝ ʚʜʳʭʘʥʠʷ ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ ʠ 

ʠʭ ʧʦʧʘʜʘʥʠʷ ʚ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ [3]. ɺʠʨʫʩ ʤʦʞʝʪ ʚʳʞʠʚʘʪʴ ʦʪ 24 ʜʦ 72 ʯ. ʥʘ ʨʘʟ-

ʣʠʯʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ, ʯʪʦ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʦʡ ʢʦʥʪʘʢʪʥʫʶ ʧʝʨʝʜʘʯʫ. ʅʘʯʘʣʴʥʳʝ 

ʩʠʤʧʪʦʤʳ COVID-19 ʩʦʚʧʘʜʘʶʪ ʩ ʜʨʫʛʠʤʠ ʚʠʨʫʩʥʤrʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʚʢʣʶʯʘʶʪ 

ʣʠʭʦʨʘʜʢʫ, ʫʩʪʘʣʦʩʪʴ, ʛʦʣʦʚʥʫʶ ʙʦʣʴ, ʢʘʰʝʣʴ, ʦʜʳʰʢʫ, ʜʠʘʨʝʶ, ʛʦʣʦʚʥʳʝ ʙʦʣʠ ʠ 

ʤʠʘʣʛʠʠ [4]. ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʜʨʫʛʠʭ ʚʠʨʫʣʝʥʪʥʳʭ ʟʦʦʘʥʪʨʦʧʦʥʦʟʥʳʭ ʢʦʨʦʥʘʚʠʨʫʩ-

ʥʳʭ ʠʥʬʝʢʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʊʆʈʉ (ʪʷʞʝʣʳʡ ʦʩʪʨʳʡ ʨʝʩʧʠʨʘʪʦʨʥʳʡ ʩʠʥʜʨʦʤ) ʠ ʙʣʠʞ-

ʥʝʚʦʩʪʦʯʥʳʡ ʨʝʩʧʠʨʘʪʦʨʥʳʡ ʩʠʥʜʨʦʤ, COVID-19 ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʷʞʝʣʦʤʫ ʟʘʙʦ-

ʣʝʚʘʥʠʶ, ʚʢʣʶʯʘʷ ʩʠʥʜʨʦʤ ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ (ʉʉɺʆ), ʩʠʥʜʨʦʤ 

ʦʩʪʨʦʛʦ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ (ʆʈɼʉ), ʧʦʨʘʞʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʦʨʛʘʥʦʚ ʠ ʰʦʢ 

[5]. ʍʦʪʷ ʧʦʞʠʣʦʡ ʚʦʟʨʘʩʪ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʠ ʜʨʫʛʠʝ ʟʘʙʦʣʝ-

ʚʘʥʠʷ ʫʚʝʣʠʯʠʚʘʶʪ ʨʠʩʢ ʪʷʞʝʣʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʦʩʣʦʞʥʝʥʠʡ, ʤʦʣʦʜʳʝ ʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʟʜʦʨʦʚʳʝ ʧʘʮʠʝʥʪʳ ʪʘʢʞʝ ʧʦʜʚʝʨʞʝʥʳ ʨʠʩʢʫ ʦʩʣʦʞʥʝʥʠʡ. ʆʙʱʠʝ ʣʘʙʦʨʘ-

ʪʦʨʥʳʝ ʦʪʢʣʦʥʝʥʠʷ, ʦʙʥʘʨʫʞʠʚʘʝʤʳʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ COVID-19, ʚʢʣʶʯʘʶʪ ʣʠʤʬʦ-

ʮʠʪʦʧʝʥʠʶ, ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʩʳʚʦ-

ʨʦʪʢʝ ʦʩʪʨʦʬʘʟʦʚʳʭ ʤʘʨʢʝʨʦʚ, ʪʘʢʠʭ ʢʘʢ C-ʨʝʘʢʪʠʚʥʳʡ ʙʝʣʦʢ, D-ʜʠʤʝʨ, ʬʝʨʨʠʪʠʥ, 

ʠʥʪʝʨʣʝʡʢʠʥ-6 (IL-6) [4, 6]. ʋʨʦʚʥʠ IL-6 ʤʦʛʫʪ ʢʦʨʨʝʣʠʨʦʚʘʪʴ ʩ ʪʷʞʝʩʪʴʶ ʟʘʙʦʣʝʚʘ-

ʥʠʷ ʠ ʧʨʦʬʠʣʝʤ ʧʨʦʢʦʘʛʫʣʷʥʪʘ [7].  

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʫʪʝʡ, ʢʦʪʦʨʳʤʠ ʧʘʥʜʝʤʠʷ COVID-19 ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ 

ʥʘ ʧʨʦʬʠʣʘʢʪʠʢʫ ʠ ʣʝʯʝʥʠʝ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʠ ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

(ʜʘʣʝʝ ʜʣʷ ʢʨʘʪʢʦʩʪʠ ʩʦʚʤʝʩʪʥʦ ʠʤʝʥʫʝʤʳʭ ʪʨʦʤʙʦʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ). ɺʦ-

ʧʝʨʚʳʭ, ʧʨʷʤʳʝ ʠʣʠ ʢʦʩʚʝʥʥʳʝ ʵʬʬʝʢʪʳ COVID-19, ʥʘʧʨʠʤʝʨ, ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ 

ʪʷʞʝʩʪʠ ʠ ʩʦʧʫʪʩʪʚʫʶʱʘʷ ʛʠʧʦʢʩʠʷ ʤʦʛʫʪ ʧʨʝʜʨʘʩʧʦʣʘʛʘʪʴ ʢ ʪʨʦʤʙʦʪʠʯʝʩʢʠʤ ʷʚʣʝ-

ʥʠʷʤ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʦʪʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘʨʫʰʝʥʠʷ ʛʝʤʦʩʪʘʟʘ, ʚʢʣʶʯʘʷ 

ʜʠʩʩʝʤʠʥʠʨʦʚʘʥʥʦʝ ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʦʝ ʩʚʝʨʪʳʚʘʥʠʝ (ɼɺʉ), ʚʦʟʥʠʢʘʶʪ ʫ ʧʘʮʠʝʥʪʦʚ, 

ʧʦʨʘʞʝʥʥʳʭ COVID-19 [8]. ʉʉɺʆ, ʢʨʠʪʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ ʠ ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʤʦʛʫʪ ʧʨʝʜʨʘʩʧʦʣʘʛʘʪʴ ʢ ʪʨʦʤʙʦʪʠʯʝʩʢʠʤ ʩʦʙʳʪʠʷʤ, 

ʢʘʢ ʠ ʧʨʝʜʳʜʫʱʠʝ ʚʩʧʳʰʢʠ ʚʠʨʫʣʝʥʪʥʦʛʦ ʟʦʦʘʥʪʨʦʧʦʥʦʟʥʦʛʦ ʢʦʨʦʥʘʚʠʨʫʩʘ [9]. ɺʦ-

ʚʪʦʨʳʭ, ʧʨʠʤʝʥʷʝʤʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ COVID-19 ʤʦʛʫʪ ʠʤʝʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʣʝ-
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ʢʘʨʩʪʚʝʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʘʥʪʠʘʛʨʝʛʘʥʪʘʤʠ ʠ ʘʥʪʠʢʦʘʛʫʣʷʥʪʘʤʠ. ɺ-ʪʨʝʪʴʠʭ, 

ʧʘʥʜʝʤʠʷ COVID-19 ʠʟ-ʟʘ ʚʳʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʠʣʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʩʦʮʠʘʣʴʥʦʤʫ 

ʜʠʩʪʘʥʮʠʨʦʚʘʥʠʶ ʤʦʞʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʫʭʦʜʝ ʟʘ ʧʘʮʠʝʥʪʘʤʠ ʙʝʟ 

COVID-19, ʥʦ ʫ ʢʦʪʦʨʳʭ ʝʩʪʴ ʵʧʠʟʦʜʳ ʪʨʦʤʙʦʟʦʙʨʘʟʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʦʰʠʙʦʯʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʘʥʪʠʪʨʦʤʙʦʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʧʦʚʳʰʘʶʪ ʨʠʩʢ ʦʩʣʦʞʥʝ-

ʥʠʡ ʧʨʠ COVID-19, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʞʝʣʘʪʝʣʴʥʦʤʫ ʧʨʝʨʳʚʘʥʠʶ ʘʥʪʠʢʦʘʛʫʣʷ-

ʮʠʠ ʥʝʢʦʪʦʨʳʤʠ ʧʘʮʠʝʥʪʘʤʠ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʧʨʦʚʝʩʪʠ ʢʨʠʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʦʩʪʫʧʥʳʭ ʜʘʥʥʳʭ ʟʘ 2020-21 

ʛʛ. ʚ ʙʘʟʘʭ ʮʠʪʠʨʦʚʘʥʠʷ Pubmed, Medline ʠ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ ʦʙ ʵʧʠʜʝʤʠʦʣʦʛʠʠ, ʧʘʪʦʛʝʥʝʟʝ, ʚʝʜʝʥʠʠ ʠ ʠʩʭʦʜʘʭ ʫ ʧʘʮʠʝʥʪʦʚ ʩ COVID-19 ʩ 

ʩʦʧʫʪʩʪʚʫʶʱʠʤ ʚʝʥʦʟʥʳʤ ʠ/ʠʣʠ ʘʨʪʝʨʠʘʣʴʥʳʤ ʪʨʦʤʙʦʟʦʤ, ʫ ʧʘʮʠʝʥʪʦʚ ʩ COVID-

19 ʩ ʦʪʷʛʦʱʝʥʥʳʤ ʪʨʦʤʙʦʪʠʯʝʩʢʠʤ ʘʥʘʤʥʝʟʦʤ, ʫ ʧʘʮʠʝʥʪʦʚ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʦʧʪʠ-

ʤʠʟʘʮʠʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ, ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʪʨʦʤʙʦʪʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʚʦ ʚʨʝʤʷ ʧʘʥʜʝʤʠʠ COVID-19. 

COVID -19 ʠ ʛʝʤʦʩʪʘʟ. ʅʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʝ ʥʘʨʫʰʝʥʠʷ ʛʝʤʦʩʪʘʟʘ ʧʨʠ 

COVID-19 ʚʢʣʶʯʘʶʪ ʣʝʛʢʫʶ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʶ [10] ʠ ʧʦʚʳʰʝʥʥʳʝ ʫʨʦʚʥʠ D-

ʜʠʤʝʨʘ [11], ʢʦʪʦʨʳʝ ʩʚʷʟʘʥ rʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʣʝʛʢʠʭ, 

ʥʘʭʦʞʜʝʥʠʷ ʚ ʦʪʜʝʣʝʥʠʝ ʨʝʘʥʠʤʘʮʠʠ (ʆʈʀʊ) ʠʣʠ ʩʤʝʨʪʴʶ (ʪʘʙʣʠʮʘ 1). ɼʘʥʥʳʝ, ʦʪ-

ʥʦʩʷʱʠʝʩʷ ʢ ʜʨʫʛʠʤ ʪʝʩʪʘʤ, ʤʝʥʝʝ ʟʥʘʯʠʤ  rʠ ʯʘʩʪʦ ʧʨʦʪʠʚʦʨʝʯʠʚʳ [12]. ʊʷʞʝʩʪʴ 

COVID-19 ʥʝʦʜʠʥʘʢʦʚʦ ʩʚʷʟʘʥʘ ʩ ʫʜʣʠʥʝʥʠʝʤ ʧʨʦʪʨʦʤʙʠʥʦʚʦʛʦ ʚʨʝʤʝʥʠ (ʇɺ) ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ (ʄʅʆ), ʪʨʦʤʙʠʥʦʚʳʤ ʚʨʝʤʝʥʝʤ 

(Tɺ), ʩ ʪʝʥʜʝʥʮʠʝʡ ʢ ʩʦʢʨʘʱʝʥʠʶ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʯʘʩʪʠʯʥʦʛʦ ʪʨʦʤʙʦʧʣʘʩʪʠʥʦʚʦ-

ʛʦ ʚʨʝʤʝʥʠ (ɸʏʊɺ) [13, 14]. Tangetal. ʦʙʩʣʝʜʦʚʘʣʠ 183 ʧʘʮʠʝʥʪʘ ʩ COVID-19, ʠʟ ʢʦ-

ʪʦʨʳʭ 21 (11,5%) ʫʤʝʨʣʠ, ʩʨʝʜʠ ʟʘʤʝʪʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʫʤʝʨʰʠʤʠ ʠ ʚʳʞʠʚʰʠ-

ʤʠ ʧʘʮʠʝʥʪʘʤʠ ʙʳʣʠ ʧʦʚʳʰʝʥʥʳʝ ʫʨʦʚʥʠ D-ʜʠʤʝʨʘ ʠ ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ ʬʠʙʨʠʥʘ 

(ʚ 3,5 ʠ 1,9 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ ʫʜʣʠʥʝʥʠʝ ʧʨʦʪʨʦʤʙʠʥʦʚʦʛʦ ʚʨʝʤʝʥʠ (ʥʘ 14%) 

[15]. ʂʨʦʤʝ ʪʦʛʦ, 71% ʫʤʝʨʰʠʭ ʧʘʮʠʝʥʪʦʚ ʩ COVID-19 ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʢʨʠʪʝʨʠʷʤ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʙʱʝʩʪʚʘ ʧʦ ʪʨʦʤʙʦʟʘʤ ʠ ʛʝʤʦʩʪʘʟʫ (ISTH) ʜʣʷ ɼɺʉ-ʩʠʥʜʨʦʤʘ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 0,6% ʩʨʝʜʠ ʚʳʞʠʚʰʠʭ [16]. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʪʠ ʛʝʤʦʩʪʘʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʫʢʘʟʳʚʘʶʪ ʥʘ ʬʦʨʤʳ ʢʦʘʛʫʣʦʧʘʪʠʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʪ ʢ ʪʨʦʤʙʦ-

ʪʠʯʝʩʢʠʤ ʩʦʙʳʪʠʷʤ, ʭʦʪʷ ʠʭ ʧʨʠʯʠʥʘ ʥʝʠʟʚʝʩʪʥʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦʢʘ ʥʝʠʟʚʝʩʪʥʦ, 

ʷʚʣʷʶʪʩʷ ʣʠ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ SARS-CoV-2 ʠʣʠ ʞʝ ʩʣʝʜʩʪ-

ʚʠʝʤ ʮʠʪʦʢʠʥʦʚʦʛʦ ʰʪʦʨʤʘ ʠ ʜʨʫʛʠʭ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ ʠʥʠʮʠʠʨʫʶʪ ʉʉɺʆ, ʢʘʢ ʵʪʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʜʨʫʛʠʭ ʚʠʨʫʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ [17]. ʂʨʦʤʝ ʵʪʦʛʦ, ʠʟʤʝʥʝʥʠʷ ʛʝ-

ʤʦʩʪʘʟʘ, ʥʘʙʣʶʜʘʝʤʳʝ ʧʨʠ COVID-19, ʩʚʷʟʘʥʳ ʩ ʜʠʩʬʫʥʢʮʠʝʡ ʛʝʧʘʪʦʮʠʪʦʚ ï ʧʨʦ-

ʜʫʮʝʥʪʦʚ ʬʘʢʪʦʨʦʚ ʛʝʤʦʩʪʘʟʘ ʠ ʘʥʪʠʛʝʤʦʩʪʘʟʘ [18]. ʉʦʦʙʱʘʝʪʩʷ ʦ 3 ʩʣʫʯʘʷʭ ʪʷʞʝ-

ʣʦʡ ʬʦʨʤʳ COVID-19 ʠ ʠʥʬʘʨʢʪʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʠʟ ʢʦʪʦʨʳʭ 1 ʙʳʣ ʩʚʷʟʘʥ ʩ ʜʚʫ-
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ʩʪʦʨʦʥʥʝʡ ʠʰʝʤʠʝʡ ʢʦʥʝʯʥʦʩʪʝʡ ʥʘ ʬʦʥʝ ʧʦʚʳʰʝʥʥʦʛʦ ʫʨʦʚʥʷ ʘʥʪʠʬʦʩʬʦʣʠʧʠʜ-

ʥʳʭ ʘʥʪʠʪʝʣ. ɺʦʧʨʦʩ ʦ ʪʦʤ, ʠʛʨʘʶʪ ʣʠ ʘʥʪʠʬʦʩʬʦʣʠʧʠʜʥʳʝ ʘʥʪʠʪʝʣʘ ʦʩʥʦʚʥʫʶ 

ʨʦʣʴ ʚ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʪʨʦʤʙʦʟʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ COVID-19, ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʟʫʯʝʥʠ ̫[19].  

COVID -19, ʤʘʨʢʝʨʳ ʧʦʚʨʝʞʜʝʥʠʷ ʤʠʦʢʘʨʜʘ ʠ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘ-

ʥʠʡ. ʇʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʪʨʦʧʦʥʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʩʚʷʟʘʥ ʩ ʣʝʪʘʣʴʥʳʤʠ ʠʩʭʦʜʘʤʠ 

ʧʨʠ COVID-19 [20]. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʧʨʠ ʧʦʚʳʰʝʥʥʦʤ ʪʨʦʧʦʥʠʥʝ ʚ 

ʩʳʚʦʨʦʪʢʝ ʧʨʠ COVID-19 ʚʢʣʶʯʘʝʪ ʤʥʦʞʝʩʪʚʦ ʧʘʪʦʣʦʛʠʡ: ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʝ ʧʦ-

ʚʨʝʞʜʝʥʠʝ ʤʠʦʢʘʨʜʘ, ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʠ ʧʦʯʝʢ, ʤʠʦʢʘʨʜʠʪ, ʪʨʦʤʙʦʵʤʙʦʣʠʷ ʣʝʛʦʯ-

ʥʦʡ ʘʨʪʝʨʠʠ (ʊʕʃɸ) ʠ ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ 1 ʠ 2 ʪʠʧʘ [21, 22]. ʇʦʚʳʰʝʥʠʝ ʚ ʩʳʚʦ-

ʨʦʪʢʝ ʥʘʪʨʠʡʫʨʝʪʠʯʝʩʢʦʛʦ ʧʝʧʪʠʜʘ ʥʝʩʧʝʮʠʬʠʯʥʦ, ʠ ʨʘʩʩʤʦʪʨʝʥʠʝ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ 

ʩʦʙʳʪʠʡ ʩʣʝʜʫʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʢʣʠʥʠʯʝʩʢʦʤ ʢʦʥ-

ʪʝʢʩʪʝ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʠʘʛʨʝʛʘʥʪʦʚ ʠ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ ʧʨʠ 

COVID -19. ʀʟʫʯʝʥʳ ʨʷʜ ʩʨʝʜʩʪʚ ʜʣʷ ʣʝʯʝʥʠʷ COVID-19, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʦʚʘʪʴ ʩ ʧʝʨʦʨʘʣʴʥʳʤʠ ʘʥʪʠʘʛʨʝʛʘʥʪʘʤʠ. ʊʘʢ, ʣʦʧʠʥʘʚʠʨ/ʨʠʪʦʥʘʚʠʨ ʷʚʣʷʝʪʩʷ ʠʥ-

ʛʠʙʠʪʦʨʦʤ ʧʨʦʪʝʘʟʳ ʠ ʧʦʜʘʚʣʷʝʪ ʤʝʪʘʙʦʣʠʟʤ CYP3A4. ʍʦʪʷ ʘʢʪʠʚʥʳʡ ʤʝʪʘʙʦʣʠʪ 

ʢʣʦʧʠʜʦʛʨʝʣʷ ʚ ʦʩʥʦʚʥʦʤ ʬʦʨʤʠʨʫʝʪʩ ̫ʠʟ CYP2C19 ʠʥʛʠʙʠʨʦʚʘʥʠʝ CYP3A4 ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʡ ʜʦʟʠʨʦʚʢʠ ʢʣʦʧʠʜʦʛʨʝʣʷ. ʅʘʧʨʦʪʠʚ, ʠʥʛʠʙʠʨʦʚʘ-

ʥʠʝ CYP3A4 ʤʦʞʝʪ ʫʩʠʣʠʚʘʪʴ ʜʝʡʩʪʚʠʝ ʪʠʢʘʛʨʝʣʦʨʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʣʝʜʫʝʪ ʩ ʦʩʪʦ-

ʨʦʞʥʦʩʪʴʶ ʧʨʠʤʝʥʷʪʴ ʵʪʠ ʩʨʝʜʩʪʚʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʣʦʧʠʥʘʚʠʨʦʤ/ʨʠʪʦʥʘʚʠʨʦʤ. ʅʝ-

ʩʤʦʪʨʷ ʥʘ ʦʛʨʘʥʠʯʝʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʪʝʩʪʘ ʬʫʥʢʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ P2Y12 ʚ ʢʘʯʝʩʪʚʝ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʧʨʠʤʝʥʝ-

ʥʠ ʁʢʣʦʧʠʜʦʛʨʝʣʷ ʠʣʠ ʪʠʢʘʛʨʝʣʦʨʘ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ. ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʠʝʤ ʧʨʘʩʫʛʨʝʣʷ, ʢʦʪʦʨʳʡ ʥʝ ʧʦʜʚʝʨʞʝʥ ʵʪʠʤ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷʤ [23, 24, 25]. ʈʝʤʜʝʩʠʚʠʨ, ʥʫʢʣʝʦʪʠʜʥʳʡ ʘʥʘʣʦʛ ʠʥʛʠʙʠʪʦʨʘ ʈʅʂ-

ʟʘʚʠʩʠʤʦʡ ʈʅʂ-ʧʦʣʠʤʝʨʘʟʳ, ʢʘʢ ʩʦʦʙʱʘʝʪʩʷ, ʷʚʣʷʝʪʩʷ ʠʥʜʫʢʪʦʨʦʤ CYP3A4; ʦʜʥʘʢʦ 

ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʜʦʟʳ ʧʝʨʦʨʘʣʴʥʳʭ ʘʥʪʠʘʛʨʝʛʘʥʪʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʨʝʢʦʤʝʥʜʫ-

ʝʪʩʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʠʟʚʝʩʪʥʳʭ ʦʩʥʦʚʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʠʩʩʣʝʜʫʝʤʳʤʠ ʤʝʪʦʜʘʤʠ ʣʝʯʝʥʠʷ COVID-19 ʠ ʧʘʨʝʥʪʝʨʘʣʴʥʳʤʠ 

ʘʥʪʠʘʛʨʝʛʘʥʪʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʢʘʥʛʨʝʣʦʨ ʠ ʠʥʛʠʙʠʪʦʨʳ ʛʣʠʢʦʧʨʦʪʝʠʥʘ IIb/IIIa. 

ʃʦʧʠʥʘʚʠʨ/ʨʠʪʦʥʘʚʠʨ ʪʘʢʞʝ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʚʳʙʦʨ ʠ ʜʦʟʠʨʦʚʢʫ ʨʷʜʘ ʘʥʪʠ-

ʢʦʘʛʫʣʷʥʪʦʚ. ʅʘʧʨʠʤʝʨ, ʘʥʪʘʛʦʥʠʩʪʳ ʚʠʪʘʤʠʥʘ ʂ ʘʧʠʢʩʘʙʘʥ ʠ ʙʝʪʨʠʢʩʘʙʘʥ ʤʦʛʫʪ 

ʧʦʪʨʝʙʦʚʘʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʜʦʟʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʵʜʦʢʩʘʙʘʥ ʠ ʨʠʚʘʨʦʢʩʘʙʘʥ ʥʝ ʩʣʝ-

ʜʫʝʪ ʥʘʟʥʘʯʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʣʦʧʠʥʘʚʠʨʦʤ/ʨʠʪʦʥʘʚʠʨʦʤ. ʊʦʮʠʣʠʟʫʤʘʙ, ʠʥʛʠʙʠ-

ʪʦʨ IL-6, ʫʚʝʣʠʯʠʚʘʝʪ ʵʢʩʧʨʝʩʩʠʶ CYP3A4, ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʜʦʟʫ 

ʘʥʪʠʢʦʘʛʫʣʷʥʪʘ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʪʦʮʠʣʠʟʫʤʘʙʘ. ʅʝʪ ʜʘʥʥʳʭ ʦ ʣʝ-
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ʢʘʨʩʪʚʝʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʤʝʞʜʫ ʩʨʝʜʩʪʚʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʣʷ ʣʝʯʝʥʠʷ 

COVID-19 ʠ ʧʘʨʝʥʪʝʨʘʣʴʥʳʤʠ ʘʥʪʠʢʦʘʛʫʣʷʥʪʘʤʠ.  

COVID -19 ʠ ʆʂʉ. ʇʦʚʨʝʞʜʝʥʠʝ ʤʠʦʢʘʨʜʘ ʧʨʠ COVID-19, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʧʦʚʳʰʝʥʥʳʝ ʫʨʦʚʥʠ ʪʨʦʧʦʥʠʥʘ ʠʣʠ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʵʭʦʢʘʨ-

ʜʠʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʩʚʷʟʘʥʦ ʩ ʪʷʞʝʣʳʤʠ ʩʣʫʯʘʷʤʠ ʪʝʯʝʥʠʷ ʠʥʬʝʢʮʠʠ [26]. 

ʆʜʥʘʢʦ ʥʝ ʚʩʝ ʪʘʢʠʝ ʩʦʙʳʪʠʷ ʩʚʷʟʘʥʳ ʩ ʪʨʦʤʙʦʪʠʯʝʩʢʠʤ ʆʂʉ. ʆʧʠʩʘʥʳ ʝʜʠʥʠʯʥʳʝ 

ʩʣʫʯʘʠ, ʢʦʛʜʘ ʧʘʮʠʝʥʪʳ ʩ COVID-19 ʧʦʩʪʫʧʘʣʠ ʩ ʆʂʉ ʠʟ-ʟʘ ʨʘʟʨʳʚʘ ʙʣʷʰʢʠ (ʀʄ 1 

ʪʠʧʘ). ʊʘʢʠʝ ʩʣʫʯʘʠ ʙʳʣʠ ʨʘʥʝʝ ʦʧʠʩʘʥʳ ʧʨʠ ʛʨʠʧʧʝ ʠ ʜʨʫʛʠʭ ʚʠʨʫʩʥʳʭ ʟʘʙʦʣʝʚʘ-

ʥʠʷʭ ʠ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʢʦʤʙʠʥʘʮʠʝʡ ʉʉɺʆ, ʘ ʪʘʢʞʝ ʣʦʢʘʣʴʥʳʤ ʚʦʩʧʘʣʝʥʠʝʤ ʩʦʩʫ-

ʜʦʚ ʠʣʠ ʙʣʷʰʝʢ [27, 28, 29]. ɺ ʩʣʫʯʘʷʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʆʂʉ ʠʟ-ʟʘ ʨʘʟʨʳʚʘ ʙʣʷh-

ʢʠ (ʥʘʧʨʠʤʝʨ, ʀʄ 1-ʛʦ ʪʠʧʘ), ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʜʚʦʡʥʫʶ ʘʥʪʠʘʛʨʝʛʘʥʪʥʫʶ ʪʝʨʘ-

ʧʠ ʁʠ ʧʦʣʥʫʶ ʜʦʟʫ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʝʜʝʨʘʣʴʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ, ʝʩʣʠ ʥʝʪ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ [30]. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ 

ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ ʢʨʦʚʦʪʝʯʝʥʠʷ ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʨʝʞʠʤʳ ʩ ʤʝʥʝʝ ʤʦʱʥʳʤʠ 

ʘʥʪʠʘʛʨʝʛʘʥʪʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʢʣʦʧʠʜʦʛʨʝʣ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʝ ʦʩʣʦʞ-

ʥʝʥʠʷ ʥʝ ʨʝʜʢʦʩʪʴ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʣʝʢʘʨʩʪʚʝʥʥʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʠʶ ʤʝʞʜʫ ʘʥʪʠʘʛʨʝʛʘʥʪʘʤʠ ʠʣʠ ʘʥʪʠʢʦʘʛʫʣʷʥʪʘʤʠ ʠ ʧʨʦʙʥʳʤʠ ʤʝʪʦʜʘʤʠ ʣʝʯʝʥʠʷ 

COVID-19. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʘʨʝʥʪʝʨʘʣʴʥʳʝ ʘʥʪʠʪʨʦʤʙʦʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʥʝ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʫʶʪ ʩ ʧʦʜʦʙʥʳʤʠ ʤʝʪʦʜʘʤʠ ʣʝʯʝʥʠʷ COVID-19 [31]. 

ɾʠʟʥʝʫʛʨʦʞʘʶʱʠʝ ʩʦʩʪʦʷʥʠʷ ʧʨʠ COVID -19. ʈʠʩʢ ʚʝʥʦʟʥʳʭ ʪʨʦʤʙʦʵʤʙʦ-

ʣʠʡ (ɺʊʕ), ʢʦʪʦʨʳʡ ʚʩʝʛʜʘ ʧʦʚʳʰʘʝʪʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʪʷʞʝʣʦʤ ʩʦʩʪʦʷʥʠʠ, ʚʝʨʦʷʪ-

ʥʦ, ʜʘʞʝ ʚʳʰʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʪʷʞʝʣʦʡ ʬʦʨʤʦʡ COVID-19. ʇʦʤʠʤʦ ʥʘʨʫʰʝʥʠʡ ʛʝ-

ʤʦʩʪʘʟʘ ʥʝʧʦʜʚʠʞʥʦʩʪʴ (ʩʠʩʪʝʤʥʦʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ), ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʚʝʥ-

ʪʠʣʷʮʠʷ ʣʝʛʢʠʭ ʠ ʮʝʥʪʨʘʣʴʥʳʝ ʚʝʥʦʟʥʳʝ ʢʘʪʝʪʝʨʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʠʩʢʫ ɺʊʕ ʚ ʦʪʜʝ-

ʣʝʥʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ, ʜʝʬʠʮʠʪ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʜʠʩʬʫʥʢʮʠʷ ʧʝʯʝʥʠ 

ʪʘʢʞʝ ʤʦʛʫʪ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʩʠʥʪʝʟʫ ʬʘʢʪʦʨʦʚ ʛʝʤʦʩʪʘʟʘ [32, 33, 34, 35]. ʀʟʤʝʥʝʥʠʷ 

ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʠ ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʢʨʠʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴ ʢʦʨʨʝʢ-

ʪʠʨʦʚʢʠ ʜʦʟʳ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ ʠʟ-ʟʘ ʬʘʢʪʦʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʙʩʦʨʙʮʠʝʡ, ʤʝʪʘʙʦ-

ʣʠʟʤʦʤ ʠ ʧʦʯʝʯʥʦʡ (ʠʣʠ ʧʝʯʝʥʦʯʥʦʡ) ʵʣʠʤʠʥʘʮʠʝʡ ʵʪʠʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʬʦʥʝ ʧʦʪʝʥ-

ʮʠʘʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʦʨʛʘʥʦʚ [36]. ʇʘʨʝʥʪʝʨʘʣʴʥʘʷ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʘʷ ʪʝʨʘʧʠʷ ʨʝ-

ʢʦʤʝʥʜʫʝʪʩ ̫ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʘʷ ʪʝʨʘʧʠʷ ʥʝʦʙʭʦʜʠʤʘ 

ʧʨʠ ʠʟʚʝʩʪʥʦʤ ʪʨʦʤʙʦʪʠʯʝʩʢʦʤ ʟʘʙʦʣʝʚʘʥʠʠ. ʅʝʬʨʘʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʛʝʧʘʨʠʥ ʤʦʞ-

ʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʨʝʜ ʨʘʟʣʠʯʥʳʤʠ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʤʠ ʤʘʥʠʧʫʣʷʮʠʷʤʠ ʠʣʠ ʫ ʧʘʮʠ-

ʝʥʪʦʚ ʩ ʫʭʫʜʰʝʥʠʝʤ ʬʫʥʢʮʠʠ ʧʦʯʝʢ. ɽʩʣʠ ʥʝ ʧʨʝʜʚʠʜʠʪʩʷ ʥʠʢʘʢʠʭ ʩʨʦʯʥʳʭ ʧʨʦʮʝ-

ʜʫʨ, ʨʘʟʫʤʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʷʚʣʷʶʪʩʷ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʛʝʧʘʨʠʥʳ [37]. ʇʘʮʠʝʥ-

ʪʘʤ, ʥʫʞʜʘʶʱʠʤʩʷ ʚ ʵʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʦʡ ʤʝʤʙʨʘʥʥʦʡ ʦʢʩʠʛʝʥʘʮʠʠ (ʕʂʄʆ), ʯʘʩʪʦ 

ʪʨʝʙʫʝʪʩʷ ʘʥʪʠʢʦʘʛʫʣʷʮʠʷ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʦʭʦʜʠʤʦʩʪʠ ʢʦʥʪʫʨʘ, ʦʩʦʙʝʥʥʦ ʧʨʠ 
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ʙʦʣʝʝ ʥʠʟʢʠʭ ʥʘʩʪʨʦʡʢʘʭ ʧʦʪʦʢʘ. ʏʘʩʪʦʪʘ ʛʝʤʦʩʪʘʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʫ ʧʘ-

ʮʠʝʥʪʦʚ ʩ COVID-19 ʥʝʠʟʚʝʩʪʥʘ, ʥʦ ʯʘʩʪʦʪʘ ʪʨʦʤʙʦʟʦʚ ʠ ʢʨʦʚʦʪʝʯʝʥʠʡ ʤʦʞʝʪ ʜʦʩ-

ʪʠʛʘʪʴ 53% ʠ 16% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫ ʜʨʫʛʠʭ ʙʦʣʴʥʳʭ ʩ ʜʳʭʘʪʝʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦ-

ʩʪʴʶ [38]. ʆʛʨʘʥʠʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙ ʠʩʭʦʜʘʭ, ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʕʂʄʆ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

COVID-19, ʧʨʝʜʧʦʣʘʛʘʶʪ ʧʣʦʭʠʝ ʨʝʟʫʣʴʪʘʪʳ: 5 ʠʟ 6 ʧʘʮʠʝʥʪʦʚ ʫʤʝʨʣʠ ʚ ʦʜʥʦʡ ʩʝ-

ʨʠʠ ʠ 3 ʠʟ 3 ï ʚ ʜʨʫʛʦʡ [39]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʘʥʥʳʭ ʜʣʷ ʨʝʢʦʤʝʥ-

ʜʘʮʠʡ ʧʦʜʭʦʜʦʚ ʘʥʪʠʢʦʘʛʫʣʷʮʠʠ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ COVID-19, ʢʦʪʦʨʳʤ ʪʨʝʙʫʝʪʩʷ 

ʕʂʄʆ [40].  

ʂʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʨʘʥʝʝ, ʪʷʞʝʣʘʷ ʬʦʨʤʘ COVID-19 ʧʨʝʜʨʘʩʧʦʣʘʛʘʝʪ ʢ ɼɺʉ-

ʩʠʥʜʨʦʤʫ, ʫ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ ʦʩʦʙʝʥʥʦ ʧʣʦʭʠʝ ʠʩʭʦʜʳ ʟʘʙʦʣʝʚʘʥʠʷ [15]. ʇʦʜʜʝʨʞʠ-

ʚʘʶʱʘʷ ʪʝʨʘʧʠʷ ʠ ʫʩʪʨʘʥʝʥʠʝ ʦʩʥʦʚʥʦʡ ʛʠʧʦʢʩʠʠ ʠʣʠ ʢʦʠʥʬʝʢʮʠʠ ʫʤʝʩʪʥʳ [16]. 

ʅʝʜʦʩʪʘʪʦʯʥʦ ʜʘʥʥʳʭ, ʯʪʦʙʳ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʧʝʨʝʣʠʚʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʝʭ, ʢʦʪʦʨʳʝ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʜʣʷ ʜʨʫʛʠʭ ʧʘʮʠʝʥʪʦʚ ʚ ʢʨʠʪʠ-

ʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ. ɽʩʣʠ ʧʣʘʥʠʨʫʶʪʩʷ ʠʥʚʘʟʠʚʥʳʝ ʧʨʦʮʝʜʫʨʳ, ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ 

ʚʦʧʨʦʩ ʦ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤ ʧʝʨʝʣʠʚʘʥʠʠ ʪʨʦʤʙʦʮʠʪʦʚ, ʩʚʝʞʝʟʘʤʦʨʦʞʝʥʥʦʡ ʧʣʘʟ-

ʤʳ, ʬʠʙʨʠʥʦʛʝʥʘ ʠ ʢʦʥʮʝʥʪʨʘʪʘ ʧʨʦʪʨʦʤʙʠʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʅʘʢʦʥʝʮ, ʫ ʧʘʮʠʝʥ-

ʪʦʚ, ʢʦʪʦʨʳʤ ʪʨʝʙʫʝʪʩʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʤʦʞʝʪ ʥʘ-

ʙʣʶʜʘʪʴʩʷ ʧʨʦʣʦʥʛʠʨʦʚʘʥʠʝ ʇʊɺ ʠ ɸʏʊɺ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʛʦ ʩʠʥ-

ʜʨʦʤʘ [41]. ʇʦʵʪʦʤʫ ʢʦʨʨʝʢʮʠʷ ʢʦʘʛʫʣʦʧʘʪʠʠ ʫ ʥʝʦʪʦʙʨʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʙʝʟ ʷʚʥʦʛʦ 

ʢʨʦʚʦʪʝʯʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ. 

ɺʦʟʤʦʞʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʣʝʯʝʥʠʷ ʪʨʦʤʙʦʟʦʚ ʧʨʠ COVID -19. ɺʩʝʤʠʨʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ ʧʨʠʟʥʘʣʠ ʢʨʠʪʠʯʝ-

ʩʢʫʶ ʚʘʞʥʦʩʪʴ ʚʤʝʰʘʪʝʣʴʩʪʚ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʥʘ ʩʦʮʠʘʣʴʥʦʤ ʫʨʦʚ-

ʥʝ (ʚʢʣʶʯʘʷ ʩʦʮʠʘʣʴʥʦʝ ʜʠʩʪʘʥʮʠʨʦʚʘʥʠʝ ʠ ʩʘʤʦʠʟʦʣʷʮʠʶ) ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʧʝʨʝ-

ʜʘʯʠ SARS-CoV-2 ʠ ʦʙʣʝʛʯʝʥʠʷ ʙʨʝʤʝʥʠ ʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʧʘʥʜʝʤʠʠ 

[42]. ɺ ʥʘʠʙʦʣʝʝ ʧʦʩʪʨʘʜʘʚʰʠʭ ʩʪʨʘʥʘʭ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʚʚʝʣʠ ʦʙʷʟʘʪʝʣʴʥʳʡ ʜʦʤʘʰ-

ʥʠʡ ʢʘʨʘʥʪʠʥ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʛʨʘʞʜʘʥ [43, 44]. ɽʩʪʴ ʥʝʩʢʦʣʢɹʦ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ, 

ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʦʜʦʙʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚʘʭ. ɺʦ-ʧʝʨʚʳʭ, ʫʯʠʪʳʚʘʷ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʦʩʪʘʚʘʪʴʩʷ ʜʦʤʘ, ʩ ʧʦʥʠʞʝʥʥʦʡ ʧʦʚʩʝʜʥʝʚʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʤʘʣʦ-

ʧʦʜʚʠʞʥʳʤ ʦʙʨʘʟʦʤ ʞʠʟʥʠ, ʧʘʮʠʝʥʪʳ ʤʦʛʫʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʧʦʚʳʰʝʥʥʦʤʫ ʨʠʩʢʫ ʚʝ-

ʥʦʟʥʳʭ ʪʨʦʤʙʦʵʤʙʦʣʠʡ [45]. ʂʣʠʥʠʮʠʩʪʳ ʜʦʣʞʥʳ ʟʥʘʪʴ ʦʙ ʵʪʦʤ (ʦʩʦʙʝʥʥʦ ʫ ʧʦʞʠ-

ʣʳʭ ʣʶʜʝʡ ʠ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ) ʠ ʧʨʦʩʚʝʱʘʪʴ ʠʭ ʦ ʚʘʞʥʦʩʪʠ ʜʦ-

ʤʘʰʥʠʭ ʟʘʥʷʪʠʡ ʜʣʷ ʩʥʠʞʝʥʠʷ ʵʪʦʛʦ ʨʠʩʢʘ [46]. ɺʦ-ʚʪʦʨʳʭ, ʧʦʩʢʦʣʴʢʫ ʥʘʨʫʰʘʝʪʩʷ 

ʨʘʩʧʦʨʷʜʦʢ ʜʥʷ, ʠʟʤʝʥʝʥʠʷ ʚ ʜʠʝʪʝ (ʦʩʦʙʝʥʥʦ ʚ ʝʞʝʜʥʝʚʥʦʤ ʧʦʪʨʝʙʣʝʥʠʠ ʟʝʣʝʥʳʭ 

ʦʚʦʱʝʡ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚʠʪʘʤʠʥʘ ʂ) ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ 

ʧʘʮʠʝʥʪʦʚ, ʧʦʣʫʯʘʶʱʠʭ ʘʥʪʘʛʦʥʠʩʪʳ ʚʠʪʘʤʠʥʘ ʂ. ʇʦ ʤʝʨʝ ʫʞʝʩʪʦʯʝʥʠʷ ʢʘʨʘʥʪʠʥ-

ʥʳʭ ʤʝʨ ʠʟʤʝʥʝʥʠʷ ʚ ʜʠʝʪʝ ʠ ʧʦʪʨʝʙʣʝʥʠʠ ʚʠʪʘʤʠʥʘ ʂ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʟʥʘʯʝʥʠʷ 
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ʄʅʆ. ʇʨʘʢʪʠʢʫʶʱʠʝ ʚʨʘʯʠ ʠ ʧʘʮʠʝʥʪʳ ʜʦʣʞʥʳ ʟʥʘʪʴ ʦʙ ʵʪʠʭ ʨʠʩʢʘʭ, ʠ ʧʘʮʠʝʥʪʘʤ 

ʩʣʝʜʫʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʩʪʘʙʠʣʴʥʦʡ ʜʠʝʪʳ ʚ ʤʝʨʫ ʩʚʦʠʭ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ. ɺ-ʪʨʝʪʴʠʭ, ʧʘʥʜʝʤʠʷ COVID-19 ʚʳʟʚʘʣʘ ʨʘʟʨʫʰʠʪʝʣʴʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦ-

ʩʣʝʜʩʪʚʠʷ, ʧʨʠ ʵʪʦʤ, ʧʦ ʦʮʝʥʢʘʤ ʆʨʛʘʥʠʟʘʮʠʠ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ, COVID-19, 

ʚʝʨʦʷʪʥʦ, ʦʙʦʡʜʝʪʩʷ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʚ ʙʦʣʝʝ ʯʝʤ 2 ʪʨʠʣʣʠʦʥʘ ʜʦʣʣʘʨʦʚ ʚ 2020 

ʛʦʜʫ [47]. ʕʪʠ ʧʦʪʝʨʠ ʤʦʛʫʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʣʝʯʝʥʠʠ ʧʘʮʠʝʥʪʦʚ ʦʪ ʪʨʦʤ-

ʙʦʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʅʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ 

ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ɺʊʕ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʩʭʦʜʦʚ 

[48]. ʇʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ COVID-19 ʧʨʦʜʦʣʞʘʶʪ ʨʘʟʚʠ-

ʚʘʪʴʩʷ, ʵʪʠ ʩʦʦʙʱʝʩʪʚʘ ʤʦʛʫʪ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʥʦʚʳʤʠ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʦʪʨʷʩʝʥʠʷʤʠ ʚ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ.  

 

ɿɸʂʃʖʏɽʅʀɽ 

ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʛʝʤʦʩʪʘʟʘ, ʧʘʪʦʛʝʥʝʟʘ ʪʨʦʤʙʦʪʠ-

ʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ COVID-19 ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʝ ʜʘʥʥʳʭ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚr -

ʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʦʩʧʝʢʪʠʚʥʳʭ ʤʥʦʛʦʮʝʥʪʨʦʚʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ. ʊʘʢʠʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʧʦʤʦʯʴ ʚʳʷʚʠʪʴ ʩʭʦʜʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ ʚ ʧʨʦʷʚʣʝʥʠ-

ʷʭ ʙʦʣʝʟʥʠ ʠ ʠʩʭʦʜʘʭ ʫ ʧʘʮʠʝʥʪʦʚ ʩ COVID-19 ʧʨʠ ʨʘʥʝʝ ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʠʣʠ ʚʦʟ-

ʥʠʢʰʠʭ ʥʘʨʫʰʝʥʠʷʭ ʛʝʤʦʩʪʘʟʘ, ʘ ʪʘʢʞʝ ʧʦʤʦʯʴ ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʬʦʨʤʠ-

ʨʦʚʘʥ ʢʨʫʧʥʳʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʨʝʛʠʩʪʨ ʧʘʮʠʝʥʪʦʚ ʩ ʚʝʥʦʟʥʦʡ ʪʨʦʤʙʦʵʤʙʦʣʠʝʡ 

RIETE (RegistroInformatizadoEnfermedadTromboEmb·lica), ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʜʘʥ-

ʥʳʭ ʙʦʣʴʥʳʭ ʧʨʠ COVID-19, ʠʥʠʮʠʠʨʫʝʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʨʦʩʧʝʢʪʠʚʥʳʡ 

ʨʝʛʠʩʪʨ ʜʣʷ ʠʟʫʯʝʥʠʷ COVID-19 ʠ ʜʨʫʛʠʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʠʩʭʦʜʦʚ CORONA-

VTE (ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʛʨʫʧʧʘ ʧʦ ʪʨʦʤʙʦʟʘʤ (BWH)) [49]. ɿʘʧʫʱʝʥ ʤʥʦʛʦʮʝʥʪʨʦ-

ʚʦʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʨʝʛʠʩʪʨ ACS, ʘ ʪʘʢʞʝ ʥʦʚʳʡ ʨʝʛʠʩʪʨ AHA ʜʣʷ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʧʦʤʦʱʠ ʠ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ. ʆʩʦʙʦʝ ʚʥʠʤʘ-

ʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʧʘʮʠʝʥʪʘʤ ʩ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʦʡ ʙʦʣʝʟ-

ʥʴʶ, ʢʦʪʦʨʳʝ ʠʤʝʁʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ ʫʩʣʦʚʠʷʭ ʧʘʥ-

ʜʝʤʠʠ COVID-19, ʢʦʪʦʨʘʷ ʟʘʪʨʫʜʥʷʝʪ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʨʝʩʫʨʩʳ 

ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʌʠʥʘʥʩʠʨʫʶʱʠʝ ʘʛʝʥʪʩʪʚʘ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʦʦʙʱʝ-

ʩʪʚʘ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʘʢʪʠʚʥʳʤ ʫʯʘʩʪʠʝʤ ʧʘʮʠʝʥʪʦʚ ʙʫʜʫʪ ʠʛʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʙʫʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ [50]. ʂʦʦʨʜʠʥʘʮʠʷ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʥʝʦʙ-

ʭʦʜʠʤʳ ʜʣʷ ʙʳʩʪʨʦʛʦ ʨʝʰʝʥʠʷ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʚ̫-

ʟʘʥʥʳʭ ʩ ʪʨʦʤʙʦʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʚʢʣʁ-

ʯʘʷ AHA, ESC, ISTH, ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʦʶʟ ʘʥʛʠʦʣʦʛʦʚ ʠ ʜʨʫʛʠʝ, ʜʦʣʞʥʳ ʛʝʥʝʨʠ-

ʨʦʚʘʪʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʟʥʘʥʠʷ, ʚʝʩʪʠ ʧʨʦʧʘʛʘʥʜʠʩʪʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʵʪʦʡ 
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ʩʣʦʞʥʦʡ ʦʙʩʪʘʥʦʚʢʝ, ʧʨʝʜʩʪʘʚʠʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʪʨʦʤʙʦʪʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ 

ʠ ʘʥʪʠʪʨʦʤʙʦʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ ʚʦ ʚʨʝʤ̫  ʧʘʥʜʝʤʠʠ COVID-19. ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ 

ʥʶʘʥʩʳ ʨʘʟʛʦʚʦʨʦʚ ʤʝʞʜʫ ʧʘʮʠʝʥʪʘʤʠ ʠ ʧʨʘʢʪʠʢʫʶʱʠʤʠ ʚʨʘʯʘʤʠ ʜʣʷ ʧʨʠʥʷʪʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʧʘʮʠʝʥʪʘ ʨʝʰʝʥʠʡ. ʊʨʦʤʙʦʪʠʯʝʩʢʠʝ ʩʦʩʪʦʷ-

ʥʠʷ ʠ ʜʨʫʛʠʝ ʠʟʤʝʥʝʥʠʷ ʛʝʤʦʩʪʘʟʘ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʮʝʜʝʥʪʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʠʣʠ ʩʣʫ-

ʯʘʡʥʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ COVID-19. ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ ʦ ʚʘʞʥʳʭ ʘʩ-

ʧʝʢʪʘʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʥʪʠʪʨʦʤʙʦʪʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʜʣʷ ʩʤʷʛʯʝʥʠʷ ʪʨʦʤʙʦʪʠʯʝʩʢʠʭ ʠ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʫ ʵʪʠʭ ʧʘʮʠʝʥ-

ʪʦʚ ʠʟ ʛʨʫʧʧʳ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ. ʌʠʥʘʥʩʠʨʫʶʱʠʝ ʘʛʝʥʪʩʪʚʘ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʦ-

ʦʙʱʝʩʪʚʘ, ʧʘʮʠʝʥʪʳ, ʢʣʠʥʠʮʠʩʪʳ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ ʚʤʝʩʪʝ, ʯʪʦʙʳ 

ʵʬʬʝʢʪʠʚʥʦ ʠ ʙʳʩʪʨʦ ʫʩʪʨʘʥʷʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʨʠʪʠʯʝʩʢʠʝ ʧʨʦʙʝʣʳ ʚ ʦʙʣʘʩʪʠ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʛʝʤʦʩʪʘʟʘ ʧʨʠ COVID-19. 
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ʊʘʙʣʠʮʘ 1. ʉʚʷʟʴ ʤʝʞʜʫ ʥʘʨʫʰʝʥʠʷʤʠ ʢʦʘʛʫʣʷʮʠʠ, ʤʘʨʢʝʨʘʤʠ ʪʨʦʤʙʦʟʘ ʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʠʩʭʦʜʘʤʠ ʫ ʧʘʮʠʝʥʪʦʚ  

ʩ COVID-19 [53]. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ 

 

ʇʦʢʘʟʘʪʝʣʴ 

Hanet al., 

2020 [12] (N = 

94) 

Huanget al., 

2020 [3] (N = 

41) 

Yanget al., 

2020 [51] (N 

= 52) 

Zhouet al., 

2020 [6] (N 

= 191) 

Gaoet al., 

2020 [14] (N = 

43) 

Wanget al., 

2020 [52] 

(N = 138) 

Wuet al., 

2020 [53] (N 

= 201) 

1 2 3 4 5 6 7 8 

ʊʨʦʤʙʦʮʠʪ  r

ʋʩʣʦʚʠʷ ʩʨʘʚʥʝʥʠʷ 

 ʆʈʀʊ / ʥʝ 

ʆʈʀʊ 

ʉʤʝʨʪʴ / 

ʚʳʧʠʩʢʘ 

ʉʤʝʨʪʴ / 

ʚʳʧʠʩʢʘ 

 ʆʈʀʊ / ʥʝ 

ʆʈʀʊ 

ʉʤʝʨʪʴ / 

ʚʳʧʠʩʢʘ 

ʈʝʟʫʣʴʪʘʪ, ʢʦʣʠʯʝʩʪʚʦ ʚ 

ʤʤ3 

 196 (165ï263)  

/  

149 (131ï263) 

191 (74)  

/  

164 (63) 

166 (107ï

229)  

/  

220 (168ï

271) 

 142 (110ï

202)  

/ 

165 (125ï

188) 

162 (111ï

231)  

/ 

204 (137ï

263) 

ɼ-ʜʠʤʝʨ 

ʋʩʣʦʚʠʷ ʩʨʘʚʥʝʥʠʷ 

ʊʷʞʝʣʦʝ / ʥʝ-

ʪʷʞʝʣʦʝ ʪʝʯʝ-

ʥʠʝ 

ʆʈʀʊ / ʥʝ 

ʆʈʀʊ 

 ʉʤʝʨʪʴ / 

ʚʳʧʠʩʢʘ 

ʊʷʞʝʣʦʝ / ʥʝ-

ʪʷʞʝʣʦʝ ʪʝʯʝ-

ʥʠʝ 

ʆʈʀʊ / ʥʝ 

ʆʈʀʊ 

ʉʤʝʨʪʴ / 

ʚʳʧʠʩʢʘ 

ʈʝʟʫʣʴʪʘʪ, ʤʛ/ʣ 19,1 / 2,1 2.4 (0.6ï14.4) 

 /  

0.5 (0.3ï0.8) 

 5.2 (1.5ï

21.1) 

 / 

 0.6 (0.3ï1.0) 

0.5 (0.3ï0.9)  

/ 

0.2 (0.2ï0.3) 

0.4 (0.2ï

13.2)  

/ 

0.2 (0.1ï

0.3) 

4.0 (1.0-11.0)  

/ 

0.5 (0.3ï1.2) 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 1. 

1 2 3 4 5 6 7 8 

ʇʨʦʪʨʦʤʙʠʥʦʚʦʝ ʚʨʝʤʷ 

ʋʩʣʦʚʠʷ ʩʨʘʚʥʝʥʠʷ 

ʊʷʞʝʣʦʝ / ʥʝ-

ʪʷʞʝʣʦʝ ʪʝʯʝ-

ʥʠʝ 

ʆʈʀʊ / ʥʝ 

ʆʈʀʊ 

ʉʤʝʨʪʴ / 

ʚʳʧʠʩʢʘ 

ʉʤʝʨʪʴ / 

ʚʳʧʠʩʢʘ 

ʊʷʞʝʣʦʝ / ʥʝ-

ʪʷʞʝʣʦʝ ʪʝʯʝ-

ʥʠʝ 

ʆʈʀʊ / ʥʝ 

ʆʈʀʊ 

ʉʤʝʨʪʴ / 

ʚʳʧʠʩʢʘ 

ʈʝʟʫʣʴʪʘʪ, ʩʝʢʫʥʜ  r 12,7 / 12,2 12.2 (11.2ï13.4)  

/  

10.7 (9.8ï12.1) 

12.9 (2.9) 

 /  

10.9 (2.7) 

12.1 (11.2ï

13.7) 

 / 

 11.4 (10.4ï

12.6) 

11.3 (1.4) 

 /  

12.0 (1.2) 

 

 

13.2 (12.3ï

14.5)  

/ 

12.9 (12.3ï

13.4) 

11.6 (11.1ï

12.5)  

/ 

11.8 (11.0ï

12.5) 

ʊʨʦʧʦʥʠʥ 

ʋʩʣʦʚʠʷ ʩʨʘʚʥʝʥʠʷ 

 ʆʈʀʊ / ʥʝ 

ʆʈʀʊ 

 ʉʤʝʨʪʴ / 

ʚʳʧʠʩʢʘ 

 ʆʈʀʊ / ʥʝ 

ʆʈʀʊ 

 

ʈʝʟʫʣʴʪʘʪ, ʧʛ/ʤʣ  3.3 (3.0ï163.0) 

 /  

3.5 (0.7ï5.4) 

 22.2 (5.6ï

83.1)  

/  

3.0 (1.1ï5.5) 

 

 11.0 (5.6ï

26.4)  

/ 

5.1 (2.1ï

9.8) 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: 

ɿʦʪʦʚ ʉʝʤʸʥ ʆʣʝʛʦʚʠʯ ï ʧʫʣʴʤʦʥʦʣʦʛ ɻɹʋɿ çʆʙʣʘʩʪʥʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʙʦʣɹ-

ʥʠʮʘ ˉ3è, ʩʪʘʨʰʠʡ ʣʘʙʦʨʘʥʪ ʢʘʬʝʜʨʳ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʬʠʟʠʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ 

çʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʄʠʥʠʩʪʝʨʩʪʚʘ 

ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, (ʨʝʢʪʦʨ ï ʜ.ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ ɺʦʣʯʝʛʦʨʩʢʠʡ 

ʀ.ɸ.) , ʛ. ʏʝʣʷʙʠʥʩʢ. 

ɸʥʪʦʥʦʚ ɺʣʘʜʠʤʠʨ ʅʠʢʦʣʘʝʚʠʯ ï ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʢʘʬʝʜʨʳ ʪʝʨʘʧʠʠ ʠʥʩʪʠʪʫʪʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʌɻɹʆʋ ɺʆ çʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʄʠ-

ʥʠʩʪʝʨʩʪʚʘ ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, (ʨʝʢʪʦʨ ï ʜ.ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ɺʦʣʯʝʛʦʨʩʢʠʡ ʀ.ɸ.) , ʛ. ʏʝʣʷʙʠʥʩʢ. 

ʆʩʠʢʦʚ ʄʠʭʘʠʣ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘ-

ʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʬʠʟʠʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʄʠʥʠʩʪʝʨʩʪʚʘ ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, (ʨʝʢʪʦʨ ï ʜ.ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ ɺʦʣʯʝʛʦʨʩʢʠʡ ʀ.ɸ.), ʛ. ʏʝʣʷʙʠʥʩʢ. 

ʀʛʥʘʪʦʚʘ ɻʘʣʠʥʘ ʃʴʚʦʚʥʘï ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝ-

ʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ ʪʝʨʘʧʠʠ ʠʥʩʪʠʪʫʪʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʌɻɹʆʋ ɺʆ çʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʄʠʥʠʩʪʝʨʩʪʚʘ ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, (ʨʝʢʪʦʨ ï ʜ.ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ɺʦʣʯʝʛʦʨʩʢʠʡ ʀ.ɸ.) , ʛ. ʏʝʣʷʙʠʥʩʢ. 
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South-Urals State Medical University of the Ministry of Healthcare of the Russian Feder-

ation 

 

ʈɽɿʖʄɽ 

ɹʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ (ɹɸ) ï ʵʪʦ ʛʝʪʝʨʦʛʝʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʩ ʙʦʣʴʰʠʤ ʨʘʟʥʦ-

ʦʙʨʘʟʠʝʤ ʬʝʥʦʪʠʧʦʚ, ʫ ʜʚʫʭ ʪʨʝʪʝʡ ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ ʧʨʝʦʙʣʘʜʘʝʪ ʘʣʣʝʨʛʠʯʝʩʢʠʡ 

ʢʦʤʧʦʥʝʥʪ. ɸʪʦʧʠʷ ʷʚʣʷʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠ ʦʧʦʩʨʝʜʦʚʘʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ, ʠ ʙʦʣʴʰʠʥ-

ʩʪʚʦ ʛʝʥʦʚ ʩʧʝʮʠʬʠʯʝʩʢʠ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ ʠʤʤʫʥʥʦʤ ʦʪʚʝʪʝ Th2 ʢʣʝʪʦʢ. ʅʘʨʷʜʫ ʩ 

ʦʩʥʦʚʥʳʤʠ ʵʬʬʝʢʪʘʤʠ ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʣʠʤʦʨʬʠʟʤʦʚ ʛʝʥʦʚ - ʠʥʪʝʨʣʝʡʢʠʥʦʚ 

ʛʝʥʝʪʠʯʝʩʢʘʷ ʨʝʛʫʣʷʮʠʷ ʟʘʚʠʩʠʪ ʦʪ ʩʣʦʞʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʥʠʤʠ. ʎʝʣʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʤʝʞʛʝʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʦʣʠʤʦʨʬʠʟʤʦʚ C-589T ʚ 

ʛʝʥʝ IL4, G-1082A ʠ C-592A ʚ ʛʝʥʝ IL10, Arg130Gln ʚ ʛʝʥʝ IL13 ʧʨʠ ʘʪʦʧʠʯʝʩʢʦʡ 

ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʝ ʫ ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʏʝʣʷʙʠʥʩʢʝ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʙʩʣʝʜʦʚʘʥʳ 53 ʚʟʨʦʩʣʳʭ ʙʦʣʴʥʳʭ ʘʪʦʧʠʯʝʩʢʦʡ 

ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ ʠ 30 ʫʩʣʦʚʥʦ-ʟʜʦʨʦʚʳʭ ʯʝʣʦʚʝʢ. ʇʨʦʚʝʜʝʥʳ ʦʙʱʝʢʣʠʥʠʯʝ-
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ʩʢʦʝ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ (ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ ʛʝʥʦʚ 

ʤʝʪʦʜʦʤ ʘʣʣʝʣʴ-ʩʧʝʮʠʬʠʯʥʦʡ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ) ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʩʦʢʨʘʱʝʥʠʷ ʤʥʦʛʦʬʘʢʪʦʨʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ (Multifactor 

Dimensionality Reduction) ʧʨʦʚʝʜʝʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʫʩʪʘʥʦʚ-

ʣʝʥʘ ʟʥʘʯʠʤʘʷ ʤʦʜʝʣʴ ʤʝʞʛʝʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ ʛʝʥʘ 

IL10 (G-1082A; C-592A).  

ʈʝʟʫʣʴʪʘʪʳ. ʆʧʨʝʜʝʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʩʦʯʝʪʘʥʠʷ ʛʝʥʦʪʠʧʦʚ GG 

(IL10_Gï1082A) *  CA(IL10_Cï592A) ʠ GA (IL10_Gï1082A) *  CC (IL10_Cï592A), ʚ̫-

ʣʷʶʱʠʝʩʷ ʤʘʨʢʝʨʘʤʠ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʘʪʦʧʠʯʝʩʢʦʡ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪ-

ʤ  rʫ ʚʟʨʦʩʣʳʭ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʏʝʣʷʙʠʥʩʢʝ. ʋ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʦʙ-

ʥʘʨʫʞʝʥʦ ʩʦʯʝʪʘʥʠʝ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ, ʘ ʪʘʢʞʝ ʫʩʪʘ-

ʥʦʚʣʝʥʘ ʨʘʟʥʠʮʘ ʚ 4 ʛʦʜʘ ʤʝʞʜʫ ʚʦʟʨʘʩʪʦʤ ʥʘʯʘʣʘ ʩʠʤʧʪʦʤʦʚ ʘʪʦʧʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝ-

ʚʘʥʠʷ ʠ ʚʦʟʨʘʩʪʦʤ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ɹɸ. ɸʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ ʯʘʩʪʦ ʧʨʝʜʰʝʩʪ-

ʚʫʝʪ ʨʘʟʚʠʪʠʶ ʘʩʪʤʳ. ɿʥʘʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʝʜʠʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ɹɸ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ ʠ ʩʠʤʧʪʦʤʘʤʠ ʘʩʪʤʳ ʧʦʟʚʦʣ̫ ʝʪ ʦʙʦʩʥʦʚʘʪʴ ʠ ʧʨʠʤʝʥʠʪʴ 

ʨʘʥʥʝʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʩ ʮʝʣʴʶ ʠʟʤʝʥʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʵʚʦʣʶʮʠʠ 

ʟʘʙʦʣʝʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ ʫ ʚʟʨʦʩʣʳʭ, ʘʪʦʧʠʷ, ʧʦʣʠʤʦʨʬʠʟʤʳ 

ʛʝʥʦʚ, ʤʝʞʛʝʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

 

SUMMARY   

Bronchial asthma is a heterogeneous disease with a wide variety of phenotypes; 

two-thirds of adult patients have an allergic component. Atopy is a genetically mediated 

condition, and most genes specifically function in the immune response of Th2 cells. 

Along with the main effects of single-nucleotide gene polymorphisms - interleukins, ge-

netic regulation depends on complex intergenic interactions. The aim of the study was to 

study the intergenic interactions of C-589T polymorphisms in the IL4 gene, G-1082A and 

C-592A in the IL10 gene, Arg130Gln in the IL13 gene in atopic bronchial asthma in adult 

patients living in Chelyabinsk.  

Materials and methods. 53 adult patients with atopic bronchial asthma and 30 con-

ditionally healthy people were examined. General clinical and molecular genetic (identifi-

cation of polymorphic loci by allele-specific polymerase chain reaction) studies have been 

carried out. Using the method of multifactor dimensionality reduction (MDR), mathemat-

ical modeling was carried out and a significant model of intergenic interactions of poly-

morphic loci of the IL10 gene (G-1082A; C-592A) was established.  

Results. Statistically significant combinations of genotypes GG (IL10_G ï 1082A) 

*  CA (IL10_C ï 592A) and GA (IL10_G ï 1082A) *  CC (IL10_C ï 592A), which are 
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markers of an increased risk of developing atopic bronchial asthma in adults living in 

Chelyabinsk, were determined. It has been demonstrated that genotypes with normal and 

rare alleles, depending on gene-gene interactions, can increase the risk of developing 

atopic bronchial asthma. All  examined patients were found to have a combination of 

bronchial asthma with allergic rhinitis, and a difference of 4 years was established be-

tween the age of onset of symptoms of atopic disease and the age of asthma diagnosis. Al-

lergic rhinitis often precedes the development of asthma. Knowledge of the genetic pre-

dictors of allergic rhinitis development in patients with allergic rhinitis and asthma-like 

symptoms makes it possible to justify and apply early therapeutic intervention in order to 

change the natural evolution of the disease. 

Keywords: bronchial asthma in adults, remission, atopy, gene polymorphism, cy-

tokines, intergenic interactions  

 

ɹʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʪʷʞʝʣʳʭ ʧʨʦʷʚʣʝʥʠʡ ʥʝʙʣʘʛʦ-

ʧʨʠʷʪʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʩʦ ʩʪʦʨʦʥʳ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ. ʕʪʦ ʤʥʦʛʦʬʘʢ-

ʪʦʨʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʚ ʦʪʥʦh ʝʥʠʠ 

ʚʦʟʨʘʩʪʘ ʥʘʯʘʣʘ, ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ, ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʝʜʠʢʪʦʨʦʚ, ʬʘʢʪʦʨʦʚ 

ʨʠʩʢʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʨʝʘʢʮʠʠ ʥʘ ʣʝʯʝʥʠʝ ʠ ʧʨʦʛʥʦʟʘ [1, 2, 3].  

ʋ ʜʚʫʭ ʪʨʝʪʝʡ ʧʘʮʠʝʥʪʦʚ ʩ ɹɸ ʧʨʝʦʙʣʘʜʘʝʪ ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ [4]. ɺ 

ʨʦʩʩʠʡʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʘʪʦʧʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪ ɹɸ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠ ʚ 68-78% ʩʣʫ-

ʯʘʝʚ [5]. ɼʣʷ ʵʪʦʛʦ ʬʝʥʦʪʠʧʘ ɹɸ ʰʠʨʦʢʦ ʠʟʫʯʘʶʪʩʷ ʵʪʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʪʨʠʛʛʝʨʥʳʝ 

ʬʘʢʪʦʨʳ [6]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʝ ʚʩʷ ʘʩʪʤʘ ʩʚʷʟʘʥʘ ʩ ʘʪʦʧʠʝʡ, ʥʦ ʨʘʟʚʠʪʠʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʚ ʜʝʪʩʪʚʝ ʚ ʦʩʥʦʚʥʦʤ ʚʳʟʚʘʥʦ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʝʡ [7]. ʇʨʦʷʚʣʝʥʠʷ ɹɸ 

ʚʦ ʚʟʨʦʩʣʦʤ ʚʦʟʨʘʩʪʝ ʤʦʛʫʪ ʙʳʪʴ ʨʝʮʠʜʠʚʦʤ, ʘ ʥʝ ʠʩʪʠʥʥʳʤ ʥʘʯʘʣʦʤ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʪʘʢ ʢʘʢ ʤʥʦʛʠʝ ʧʘʮʠʝʥʪʳ ʥʝ ʧʦʤʥʷʪ ʜʝʪʩʢʠʝ ʩʠʤʧʪʦʤʳ [8].  

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʚʧʝʨʚʳʝ ʩʠʤʧʪʦʤʦʚ ʘʪʦʧʠʯʝʩʢʦʡ ʘʩʪʤʳ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʢʦʥ-

ʮʝʧʮʠʠ çʘʪʦʧʠʯʝʩʢʦʛʦ ʤʘʨʰʘè, ʢʦʛʜʘ ʨʘʟʚʠʪʠʝ ʘʪʦʧʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʨʦʠʩʭʦ-

ʜʠʪ ʦʪ ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʠ ʠ ʵʢʟʝʤʳ ʚ ʨʘʥʥʝʤ ʜʝʪʩʪʚʝ ʢ ʨʠʥʠʪʫ ʠ ʘʩʪʤʝ ʚ ʙʦʣʝʝ ʧʦʟʜ-

ʥʝʤ ʚʦʟʨʘʩʪʝ [8]. ʆʜʥʘʢʦ ʥʝʜʘʚʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ 

ʪʠʧʠʯʥʦʛʦ çʘʪʦʧʠʯʝʩʢʦʛʦ ʤʘʨʰʘè ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʜʝʪʝʡ [9]. ʂʨʦʤʝ ʪʦʛʦ, ʘʚʪʦʨʳ ʧʦ-

ʢʘʟʘʣʠ, ʯʪʦ ʩʚʷʟʴ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʩʦʩʪʦʷʥʠʷʤʠ ʣʫʯʰʝ ʦʧʠʩʳʚʘ-

ʝʪʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ, ʪʦ ʝʩʪʴ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʷ ʵʢʟʝʤʳ 

(ʘʪʦʧʠʯʝʩʢʠʡ ʜʝʨʤʘʪʠʪ), ʨʠʥʠʪʘ ʠ ʘʩʪʤʳ [10]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʘʪʦʧʠʷ ʷʚʣʷʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠ ʦʧʦʩʨʝʜʦʚʘʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ. 

ʆʙʱʠʝ ʜʣʷ ʘʪʦʧʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʛʝʥʳ ʦʙʲʝʜʠʥʝʥʳ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʝʪʠ ʠ 

ʚʢʣʶʯʘʶʪ ʪʝ, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʨʝʛʫʣʷʮʠʠ ʵʧʠʜʝʨʤʘʣʴʥʦʛʦ ʙʘʨʴʝʨʘ, ʚʨʦʞʜʝʥʥʦ-

ʛʦ ʠ ʘʜʘʧʪʠʚʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ [11, 12]. ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʘʪʦʧʠʯʝʩʢʠʤʠ ʟʘ-
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ʙʦʣʝʚʘʥʠʷʤʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʛʝʥʝʪʠʯʝʩʢʦʡ ʵʪʠʦʣʦʛʠʠ, ʦʧʨʝʜʝʣʝʥʘ ʤʝʪʦʜʦʤ ʛʝʥʝ-

ʪʠʯʝʩʢʦʛʦ ʧʝʨʝʢʨʳʪʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʝʞʜʫ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ ʠ ʘʩʪʤʦʡ, ʩʫ-

ʱʝʩʪʚʫʝʪ ʙʦʣʴʰʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʩʭʦʜʩʪʚ, ʯʝʤ ʤʝʞʜʫ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠ-

ʪʦʤ/ʧʠʱʝʚʦʡ ʘʣʣʝʨʛʠʝʡ ʠ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ/ʘʪʦʧʠʯʝʩʢʠʤ ʜʝʨʤʘʪʠʪʦʤ [12].  

ʉ ʧʦʟʠʮʠʠ ʵʪʠʦʣʦʛʠʠ, ʧʘʪʦʛʝʥʝʟʘ ʠ ʩʦʯʝʪʘʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʘʣ-

ʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ ʠ ʘʩʪʤʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ çʝʜʠʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʜʳʭʘʪʝʣʴʥʳʭ 

ʧʫʪʝʡè [13]. ɹʦʣʴʰʠʥʩʪʚʦ ʛʝʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʪʦʧʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʚʦʚʣʝ-

ʯʝʥʳ ʚ ʭʨʦʥʠʯʝʩʢʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʠ ʤʥʦʛʠʝ ʠʟ ʥʠʭ (ʛʝʥʳ ʠʥʪʝʨʣʝʡʢʠ-

ʥʦʚ) ʩʧʝʮʠʬʠʯʝʩʢʠ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ ʠʤʤʫʥʥʦʤ ʦʪʚʝʪʝ Th2 ʢʣʝʪʦʢ.  

ɺʟʘʠʤʦʩʚʷʟʴ ʧʦʣʠʤʦʨʬʥʳʭ ʚʘʨʠʘʥʪʦʚ ʛʝʥʦʚ ʠʥʪʝʨʣʝʡʢʠʥʦʚ ʩ ʙʨʦʥʭʠʘʣʴʥʦʡ 

ʘʩʪʤʦʡ ʫ ʞʠʪʝʣʝʡ ʈʦʩʩʠʠ ʠʟʫʯʝʥʘ ʥʝʩʢʦʣʴʢʠʤʠ ʛʨʫʧʧʘʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [14-19]. 

ʇʨʠ ʵʪʦʤ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʧʦʣʠʤʦʨʬʠʟʤ ʤʦʞʝʪ ʦʙʣʘʜʘʪʴ ʢʘʢ ʧʨʦʪʝʢʪʠʚʥʳʤ ʵʬʬʝʢʪʦʤ, 

ʪʘʢ ʠ ʙʳʪʴ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʟʚʠʪʠʷ ɹɸ ʧʦʜ ʚʣʠʷʥʠʝʤ ʬʘʢʪʦʨʦʚ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ [14]. ʅʘʨʷʜʫ ʩ ʦʩʥʦʚʥʳʤʠ ʵʬʬʝʢʪʘʤʠ ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʣʠʤʦʨ-

ʬʠʟʤʦʚ ʛʝʥʝʪʠʯʝʩʢʘʷ ʨʝʛʫʣʷʮʠʷ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʣʦʢʫʩʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʩʦ-

ʚʤʝʩʪʥʦ ʯʝʨʝʟ ʩʣʦʞʥʳʝ ʤʝʞʛʝʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ [15]. ʇʨʠ ʘʥʘʣʠʟʝ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʢʦʤʧʦʥʝʥʪʳ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ɹɸ ʧʦʣʫʯʝʥ  rʫʙʝʜʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʚʘʞʥʦʩʪʠ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʨʘʟʚʠʪʠʠ ʟʘʙʦʣʝʚʘʥʠʷ [16].  

ʉ ʚʥʝʜʨʝʥʠʝʤ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚʚʝʜʝʥʦ ʧʦʥʷʪʠʝ 

ʧʨʝʜʠʢʪʠʚʥʦʡ ʤʝʜʠʮʠʥʳ, ʦʩʥʦʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʧʝʨʩʦʥʠʬʠʮʠ-

ʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʦʙʥʘʨʫʞʝʥʠʝ, ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʛʝʥʦʪʠʧʘ, ʪʘʢ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʝʥʦʚ ʫ ʧʘʮʠʝʥ-

ʪʦʚ ʩ ʘʪʦʧʠʝʡ ʤʦʞʝʪ ʧʦʤʦʯʴ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʩʪʨʘʪʝʛʠʠ ʜʣʷ ʧʨʝʜʨʘʩ-

ʧʦʣʦʞʝʥʥʳʭ ʢ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʝ ʧʘʮʠʝʥʪʦʚ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʤʝʞʛʝʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʦʣʠʤʦʨʬ-

ʥʳʭ ʣʦʢʫʩʦʚ C-589T ʚ ʛʝʥʝ IL4, G-1082A ʠ C-592A ʚ ʛʝʥʝ IL10, Arg130Gln ʚ ʛʝʥʝ 

IL13 ʧʨʠ ʘʪʦʧʠʯʝʩʢʦʡ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʝ ʫ ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ 

ʏʝʣʷʙʠʥʩʢʝ. 

 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

ʇʨʦʚʝʜʝʥʦ ʦʜʥʦʤʦʤʝʥʪʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʣʫʯʘʡ-ʢʦʥʪʨʦʣʴ 53 ʙʦʣʴʥʳʭ ʘʪʦ-

ʧʠʯʝʩʢʦʡ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ ʚ ʚʦʟʨʘʩʪʝ 23ï70 ʣʝʪ (28 ʤʫʞʯʠʥ ʠ 25 ʞʝʥʱʠʥ), ʢʦ-

ʪʦʨʳʝ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʧʝʨʠʦʜ ʩ 1992 ʧʦ 2018 ʛ. ʥʘ ʙʘʟʝ ʘʣʣʝʨʛʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʙʠʥʝʪʘ 

ʄɹʋɿ çɻʦʨʦʜʩʢʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʧʦʣʠʢʣʠʥʠʢʘ ˉ7è ʛ. ʏʝʣʷʙʠʥʩʢʘ. ɼʠʘʛʥʦʟ ʟʘʙʦʣʝʚʘ-

ʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʣ (ʧʦʜʪʚʝʨʞʜʘʣ) ʚʨʘʯ ʘʣʣʝʨʛʦʣʦʛ-ʠʤʤʫʥʦʣʦʛ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʨʠ-

ʪʝʨʠʷʤʠ ʧʨʦʛʨʘʤʤʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʶ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʙʨʦʥ-

ʭʠʘʣʴʥʦʡ ʘʩʪʤʳ [6].  
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ɻʨʫʧʧʫ ʢʦʥʪʨʦʣʷ ʩʦʩʪʘʚʠʣʠ 30 ʫʩʣʦʚʥʦ-ʟʜʦʨʦʚʳʭ ʯʝʣʦʚʝʢ ʚ ʚʦʟʨʘʩʪʝ 23-70 

ʣʝʪ (11 ʤʫʞʯʠʥ ʠ 19 ʞʝʥʱʠʥ), ʧʨʦʰʝʜʰʠʭ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʨʝʩʧʠʨʘ-

ʪʦʨʥʳʭ ʞʘʣʦʙ, ʙʝʟ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʩ ʥʝʦʪʷʛʦʱʝʥʥʦʡ ʥʘʩʣʝʜʩʪʚʝʥʥʦ-

ʩʪʴʶ ʧʦ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ.  

ʂʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ: ʧʘʮʠʝʥʪʳ ʦʙʦʠʭ ʧʦʣʦʚ ʚ 

ʚʦʟʨʘʩʪʝ 18-70 ʣʝʪ; ʥʘʣʠʯʠʝ ʜʠʘʛʥʦʟʘ ʘʪʦʧʠʯʝʩʢʦʡ ɹɸ ʣʝʛʢʦʡ ʠʣʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ 

ʪʷʞʝʩʪʠ; ʧʦʜʪʚʝʨʞʜʝʥʥʘʷ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʢ ʥʝʠʥʬʝʢʮʠʦʥʥʳʤ ʘʣʣʝʨʛʝʥʘʤ; ʜʦʙʨʦ-

ʚʦʣʴʥʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ ʥʘ ʫʯʘʩʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ. ʂʨʠʪʝʨʠʠ ʠʩʢʣʶʯʝ-

ʥʠʷ: ʩʦʯʝʪʘʥʠʝ ɹɸ ʠ ʭʨʦʥʠʯʝʩʢʦʡ ʦʙʩʪʨʫʢʪʠʚʥʦʡ ʙʦʣʝʟʥʠ ʣʝʛʢʠʭ; ʩʠʣʠʢʦʟ, ʪʫʙʝʨʢʫ-

ʣʝʟ, ʩʘʨʢʦʠʜʦʟ, ʙʨʦʥʭʦʵʢʪʘʪʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ, ʦʧʝʨʘʮʠʠ ʥʘ ʣʝʛʢʠʭ.  

ɺʩʝʤ ʧʘʮʠʝʥʪʘʤ ʧʨʦʚʝʜʝʥʦ ʦʙʱʝʢʣʠʥʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘ-

ʣʦ ʜʝʪʘʣʠʟʘʮʠʶ ʞʘʣʦʙ ʠ ʩʠʤʧʪʦʤʦʚ ʧʦ ʦʩʥʦʚʥʦʤʫ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, 

ʩʙʦʨ ʘʣʣʝʨʛʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʤʥʝʟʘ, ʦʮʝʥʢʫ ʬʠʟʠʢʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʧʘʮʠʝʥʪʘ, ʦʧʨʝʜʝ-

ʣʝʥʠʝ ʫʨʦʚʥʷ ʢʦʥʪʨʦʣʷ ʟʘʙʦʣʝʚʘʥʠʷ ï ʙʘʣʣʴʥʘʷ ʰʢʘʣʘ ʩʠʤʧʪʦʤʦʚ, ɸʉʊ-ʪʝʩʪ.  

ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʠ 

çʆʆʆ ɼʅʂè (ʛ. ʏʝʣʷʙʠʥʩʢ). ɻʝʥʦʤʥʫʶ ɼʅʂ ʙʦʣʴʥʳʭ ʠ ʫʯʘʩʪʥʠʢʦʚ ʛʨʫʧʧʳ ʢʦʥʪʨʦ-

ʣ ̫ʚʳʜʝʣʷʣʠ ʠʟ ʣʝʡʢʦʮʠʪʦʚ ʮʝʣɹʥʦʡ ʢʨʦʚʠ ʩ ʧʦʤʦʱʴʶ ʨʝʘʛʝʥʪʘ çɼʅʂ-ʵʢʩʧʨʝʩʩ-

ʢʨʦʚʴè (ɼʅʂ-ʪʝʭʥʦʣʦʛʠʷ; ʈʦʩʩʠʷ). ʆʜʥʦʥʫʢʣʝʦʪʠʜʥʝr ʧʦʣʠʤʦʨʬʠʟʤʳ (ʆʅʇ) ʛʝʥʦʚ 

IL4 (rs2243250; C -589T), IL10 (rs1800896; G -1082A; rs1800872; C -592 A), IL13 (rs 

20541; Arg130Gln) ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʪʝʩʪ-ʩʠʩʪʝʤʳ çSNP-ʵʢʩʧʨʝʩʩè 

(ʅʇʌ ʃʠʪʝʭ; ʈʦʩʩʠʷ) ʤʝʪʦʜʦʤ ʘʣʣʝʣʴ-ʩʧʝʮʠʬʠʯʥʦʡ ʇʎʈ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʜʦʙʨʝʥʦ ʵʪʠʯʝʩʢʠʤ ʢʦʤʠʪʝʪʦʤ ʌɻɹʆʋ ɺʆ çʖʋɻʄʋ ʄʠʥ-

ʟʜʨʘʚʘè (ʧʨʦʪʦʢʦʣ ˉ10 ʦʪ 17 ʥʦʷʙʨʷ 2016 ʛ.).  

ɼʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ SPSS Statistics 

17.0.1 (SPSS Inc; ʉʐɸ). ɸʥʘʣʠʟ ʚʘʨʠʘʮʠʦʥʥʳʭ ʨʷʜʦʚ ʧʨʦʚʦʜʠʣʩʷ ʤʝʪʦʜʘʤʠ ʦʧʠʩʘ-

ʪʝʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ. ʂʘʯʝʩʪʚʝʥʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʦʧʠʩʳʚʘʣʠ ʘʙʩʦʣʶʪʥʳʤʠ ʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʳʤʠ ʯʘʩʪʦʪʘʤʠ, ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʜʦʣʝʡ ʨʘʩʩʯʠʪʳʚʘʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʤʝʪʦʜʘ ɼʞʝʬʬʨʠʩʘ (ʙʘʡʝʩʦʚʩʢʠʡ ʘʧʨʠʦʨʥʳʡ ʠʥʪʝʨʚʘʣ) [epitools.ausvet.com.au]. 

ɸʥʘʣʠʟ ʚʠʜʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʢʨʠʪʝʨʠʷ ʐʘʧʠʨʦ-ʋʠʣʢʘ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʠʟʥʘʢʦʚ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʥʦʨʤʘʣʴ-

ʥʦʛʦ, ʧʦʵʪʦʤʫ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʦʧʨʝʜʝʣʷʣʠ ʤʝʜʠʘʥʫ (Me) ʠ ʠʥʪʝʨ-

ʢʚʘʨʪʠʣʴʥʳʡ ʠʥʪʝʨʚʘʣ [IQR, 25%:75%].  

ɼʣʷ ʘʥʘʣʠʟʘ ʤʝʞʛʝʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʨʠʤʝʥʠʣʠ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʬɻ-

ʬʝʢʪʠʚʥʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʣʛʦʨʠʪʤʦʚ ï ʤʝʪʦʜ ʩʦʢʨʘʱʝʥʠʷ ʤʥʦʛʦʬʘʢʪʦʨʥʦʡ 

ʨʘʟʤʝʨʥʦʩʪʠ (Multifactor Dimensionality Reduction ï MDR, ʨʝʘʣʠʟʦʚʘʥ ʚ ʧʨʦʛʨʘʤʤ-

ʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ http://sourceforge.net/projects/mdr) [20]. ʄʘʪʝʤʘʪʠʯʝʩʢʦʡ ʙʘʟʦʡ 

ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ, ʢʦʪʦʨʳʡ ʩʣʫ-
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ʞʠʪ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʦʧʠʩʘʥʠʷ ʥʝʣʠʥʝʡʥʦʛʦ ʪʠʧʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʜʠʩ-

ʢʨʝʪʥʳʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʧʨʝʜʠʢʪʦʨʘʤʠ [21]. 

 ɺ ʧʨʦʛʨʘʤʤʝ MDR ʩ ʧʦʤʦʱʴʶ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʧʝʨʝʢʨʝʩʪʥʦʛʦ ʧʝʨʝʩʯʝʪʘ ʚʚʦ-

ʜʠʤʳʭ ʧʝʨʚʠʯʥʳʭ ʜʘʥʥʳʭ ʚʳʙʠʨʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʘʷ ʤʦʜʝʣʴ ʤʝʞʛʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʩ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʩ ʥʘʠʤʝʥʴʰʝʡ ʦʰʠʙʢʦʡ, ʦʧ-

ʨʝʜʝʣʠʪʴ ʧʦʚʳʰʝʥʥʳʡ ʠʣʠ ʧʦʥʠʞʝʥʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʜʣʷ ʧʘʮʠʝʥʪʘ 

[22]. ʉ ʧʦʤʦʱʴʶ ʧʨʦʮʝʜʫʨʳ ʧʝʨʝʢʨʝʩʪʥʦʡ ʚʘʣʠʜʘʮʠʠ (ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʪʝʩʪʠ-

ʨʫʝʤʳʭ ʤʦʜʝʣʝʡ, ʩross-validation consistency, CVC) ʠ ʧʫʪʝʤ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʪʝʣʝʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ (Se), ʩʧʝʮʠʬʠʯʥʦʩʪʠ (Sp), ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

(Balance accuracy) ʦʮʝʥʠʚʘʶʪʩʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠ ʧʨʝʜʠʢʪʠʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

MDR-ʤʦʜʝʣʝʡ. ʆʧʪʠʤʘʣʴʥʦʡ ʤʦʜʝʣʴʶ ʩʯʠʪʘʝʪʩʷ ʤʦʜʝʣʴ ʩ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴʶ ʥʝ 

ʤʝʥʝʝ 9 ʠʟ 10 ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 70%. 

 

ʈɽɿʋʃʔʊɸʊʓ 

ʋ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʘʪʦʧʠʯʝʩʢʦʡ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ ʤʝʜʠʘʥʘ ʚʦʟʨʘʩ-

ʪʘ ʩʦʩʪʘʚʠʣʘ 40 ʣʝʪ [29,5; 50,5], ʤʝʜʠʘʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ï 14 ʣʝʪ 

[6,0; 20,0]. ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʨʘʟʥʠʮʘ 4 ʛʦʜʘ ʤʝʞʜʫ ʤʝʜʠʘʥʦʡ ʚʦʟʨʘʩʪʘ ʥʘʯʘʣʘ ʩʠʤ-

ʧʪʦʤʦʚ ʚ 23 ʛʦʜʘ [8,5; 31,5] ʠ ʚʦʟʨʘʩʪʦʤ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʚ 27 ʣʝʪ [17,7; 34,0].  

ʉʦʯʝʪʘʥʠʝ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ ʦʧʨʝʜʝʣʝʥʦ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʩ ʘʪʦʧʠʯʝ-

ʩʢʦʡ ɹɸ, ʧʨʠ ʵʪʦʤ ʫ 78% ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʢʨʫʛʣʦʛʦʜʠʯʥʳʡ ʠ ʩʝʟʦʥ-

ʥʳʡ ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ. ʅʘʩʣʝʜʩʪʚʝʥʥʘʷ ʦʪʷʛʦʱʝʥʥʦʩʪʴ ʚʳʷʚʣʝʥʘ ʫ 25 ʙʦʣʴʥʳʭ 

(47%); ʥʘʯʘʣʦ ʟʘʙʦʣʝʚʘʥʠʷ ʜʦ 18 ʣʝʪ ʫ 23 ʧʘʮʠʝʥʪʦʚ (42%); ʥʘ ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ 

ʜʠʘʛʥʦʟʘ ʣʝʛʢʘʷ ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʫ 38 ʧʘʮʠʝʥʪʦʚ 

(72%), ʩʨʝʜʥʷʷ - ʫ 15 ʧʘʮʠʝʥʪʦʚ (28%).  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʣʫʯʝʥʳ ʯʘʩʪʦʪʳ 

ʛʝʥʦʪʠʧʦʚ ʠʟʫʯʝʥʥʳʭ ʧʦʣʠʤʦʨʬʠʟʤʦʚ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʘʪʦʧʠʯʝʩʢʦʡ ɹɸ ʠ ʚ ʛʨʫʧʧʝ 

ʢʦʥʪʨʦʣʷ. ɼʘʣʝʝ ʧʨʦʚʝʜʝʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 

MDR ʠ ʫʩʪʘʥʦʚʣʝʥʳ ʤʦʜʝʣʠ ʤʝʞʛʝʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ ʛʝ-

ʥʦʚ IL4 (C-589T), IL10 (G-1082A; C-592A), IL13 (Arg130Gln) (ʪʘʙʣʠʮʘ 1).  

ɼʘʥʥʳʝ ʤʦʜʝʣʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʟʘʠʤʥʦʝ ʚʣʠʷʥʠʝ ʠʟʫʯʝʥʥʳʭ ʧʦʣʠʤʦʨʬʠʟ-

ʤʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʘʪʦʧʠʯʝʩʢʦʡ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʝ. 

ɺʢʣʘʜ ʢʘʞʜʦʛʦ ʛʝʥʘ ʦʮʝʥʠʚʘʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʩʥʷʪʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ (ʥɻʪʨʦʧʠʝʡ), 

ʚʳʨʘʞʝʥʥʦʡ ʚ %, ʛʜʝ 100% ï ʛʝʥʦʪʠʧ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʝʪ ʢ ʢʘʢʦʡ ʛʨʫʧʧʝ (ʙʦʣɹ-

ʥʳʭ ʠʣʠ ʟʜʦʨʦʚʳʭ) ʦʪʥʦʩʠʪʩʷ ʠʥʜʠʚʠʜ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0% ï ʛʝʥʦʪʠʧ ʥʝ ʠʤʝʝʪ ʟʥʘ-

ʯʝʥʠʷ ʚ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʟʘʙʦʣʝʚʘʥʠʶ. ʉʚʷʟʠ ʦʪʜʝʣʴʥʳʭ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨ-

ʢʝʨʦʚ ʛʝʥʦʚ, ʭʘʨʘʢʪʝʨ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ (ʩʠʥʝʨʛʠʟʤ, ʘʜʜʠʪʠʚʥʳʡ, ʘʥʪʘʛʦʥʠʟʤ) ʠ ʠʭ 

ʩʠʣʘ (ʜʦʣʷ ʚʢʣʘʜʘ ʚ ʵʥʪʨʦʧʠʶ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʘʬʦʤ ʵʥʪʨʦʧʠʠ (ʨʠʩʫʥʦʢ 1). ʅʘ ʚʝʨ-
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ʰʠʥʘʭ ʪʨʝʫʛʦʣʴʥʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʢʘʞʜʦʛʦ ʤʘʨʢʝʨʘ, ʥʘ 

ʨʝʙʨʘʭ ï ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʘʨʳ ʛʝʥʦʚ; ʮʚʝʪ ʣʠʥʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ: ʩʠʥʠʡ ï ʚʳʨʘʞʝʥ-

ʥʳʡ ʘʥʪʘʛʦʥʠʟʤ, ʢʦʨʠʯʥʝʚʳʡ ï ʘʜʜʠʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ.  

 

ʊʘʙʣʠʮʘ 1. ʄʦʜʝʣʠ ʤʝʞʛʝʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʦʣʠʤʦʨʬʥʳʭ ʚʘʨʠʘʥʪʦʚ ʛʝ-

ʥʦʚ IL4 (C-589T), IL10 (G-1082A; C-592A), IL13 (Arg130Gln) ʫ ʚʟʨʦʩʣʳʭ ʙʦʣʴʥʳʭ 

ʘʪʦʧʠʯʝʩʢʦʡ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ. 

 

ʄʦʜʝʣʴ 

ʏʫʚʩʪʚʠ-

ʪʝʣʴʥʦʩʪʴ, 

% 

[95% ɼʀ] 

ʉʧʝʮʠ-

ʬʠʯʥʦʩʪʴ, 

% 

[95% ɼʀ] 

ɼʠʘʛʥʦʩ-

ʪʠʯʝʩʢʘʷ 

ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ 

ʆʪʥʦʰʝʥʠʝ 

ʰʘʥʩʦʚ OR 

[95% ɼʀ] 

ɿʥʘʯʠ-

ʤʦʩʪʴ 

ʤʦʜʝʣʠ 

ʅʘʜʸʞ-

ʥʦʩʪʴ ʚ 

ʢʨʦʩʩ-

ʧʨʦʚʝʨ-

ʢʝ 

IL -10_G-1082A* 

IL -10_C-592A 

45,3 

[32,4;58,6] 

86,7 

[75,8;93,9] 
65,9 

5,37 

[1,64;17,51] 

ɢ
2
=8,74

 

p=0,0031 
10/10 

IL -4_C-589T* 

IL -10_G-1082A* 

IL -10_C-592A 

73,6 

[59,7;84,7] 

66,7 

[51,7;78,5] 
70,1 

5,57 

[2,10;14,75] 

ɢ
2
=12,83 

p=0,0003 
5/10 

 
ʈʠʩʫʥʦʢ 1. ɻʨʘʬ ʵʥʪʨʦʧʠʠ ʘʥʘʣʠʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʧʦʣʠʤʦʨʬʥʳʤʠ 

ʚʘʨʠʘʥʪʘʤʠ ʛʝʥʦʚ IL4 (C-589T), IL10 (G-1082A; C-592A) ʫ ʚʟʨʦʩʣʳʭ ʙʦʣʴʥʳʭ ʘʪʦʧʠ-

ʯʝʩʢʦʡ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ. 

 



26 

 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʵʥʪʨʦʧʠʠ ʙʳʣʘ ʩʚʷʟʘʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʛʝʥʘʤʠ ʦʪ 1,6% ʜʦ 

4,7%. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʠʜʥʦ, ʯʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʛʝʥʦʚ ʚʥʦʩʠʣʠ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʠ 

ʘʪʦʧʠʯʝʩʢʦʡ ɹɸ, ʧʨʠ ʵʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ ʛʝʥʦʚ IL4 ʠ IL10 

ʥʦʩʠʣʦ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ɺʟʘʠʤʦʩʚʷʟʠ ʦʪ 0,53% ʜʦ 3,4% ʩʦʧʦʩʪʘʚʠʤʳ 

ʧʦ ʩʚʦʝʤʫ ʚʢʣʘʜʫ ʠ ʟʥʘʯʠʤʦʩʪʠ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʯʝʪʘʥʠʡ ʛʝʥʦʪʠʧʦʚ ʧʦʣʠʤʦʨʬʥʳʭ ʚʘʨʠʘʥʪʦʚ ʛʝʥʘ IL10 (G-

1082A; C-592A) ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
ʈʠʩʫʥʦʢ-2 ɼʠʘʛʨʘʤʤʘ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ 

IL10_G1082A*IL10_C592A ʫ ʚʟʨʦʩʣʳʭ ʙʦʣʴʥʳʭ ʘʪʦʧʠʯʝʩʢʦʡ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ  

 

ʇʨʠʤʝʯʘʥʠʝ. 0ï ʥʦʨʤʘʣʴʥʘʷ ʛʦʤʦʟʠʛʦʪʘ, 1ï ʛʝʪʝʨʦʟʠʛʦʪʘ, 2ï ʛʦʤʦʟʠʛʦʪʘ ʩ ʨʝʜʢʠʤ 

ʘʣʣʝʣʝʤ. ʊʸʤʥʦ-ʩʝʨʳʝ ʷʯʝʡʢʠ ï ʛʝʥʦʪʠʧʳ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ, ʩʝʨʳʝ ʷʯʝʡʢʠ ï ʛʝʥʦʪʠʧʳ 

ʧʦʥʠʞʝʥʥʦʛʦ ʨʠʩʢʘ, ʙʝʣʳʝ ʷʯʝʡʢʠ ï ʩʦʯʝʪʘʥʠʝ ʛʝʥʦʪʠʧʦʚ ʚ ʚʳʙʦʨʢʝ ʦʪʩʫʪʩʪʚʫʝʪ; ʣʝʚʳʝ 

ʩʪʦʣʙʮʳ ï ʛʨʫʧʧʘ ʙʦʣʴʥʳʭ ʘʪʦʧʠʯʝʩʢʦʡ ɹɸ, ʧʨʘʚʳʝ ʩʪʦʣʙʮʳ ï ʛʨʫʧʧʘ ʢʦʥʪʨʦʣʷ.  

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʝʞʛʝʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʦʣʠʤʦʨʬ-

ʥʳʭ ʚʘʨʠʘʥʪʦʚ ʛʝʥʦʚ ʠʥʪʝʨʣʝʡʢʠʥʦʚ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʨʘʟʚʠʪʠʝʤ ʘʪʦʧʠʯʝʩʢʦʡ 

ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ, ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʜʚʫʭʣʦʢʩʥʘʷ ʤʦʜʝʣʴ ï 

IL10_G1082A*IL10_C592A ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ 10/10, ʢʦʪʦʨʘʷ ʦʙʣʘ-

ʜʘʣʘ ʫʤʝʨʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. ʈʝʟʫʣʴʪʘʪʦʤ ʤʦʜʝʣʠ ʷʚʣ̫ʝʪʩʷ 

ʬʦʨʤʫʣʠʨʦʚʢʘ ʧʨʘʚʠʣ çɽʩʣʠ, ʪʦè (ʪʘʙʣʠʮʘ 2). 
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ʊʘʙʣʠʮʘ 2 ï ʄʦʜʝʣʴ IL10_G1082A*IL10_C592A ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʠʩʢʘ ʨʘʟʚʠ-

ʪʠʷ ʘʪʦʧʠʯʝʩʢʦʡ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʩʥʠʞʝʥʠʷ 

ʨʘʟʤʝʨʥʦʩʪʠ  

ɽʩʣʠ 

IL10_Gï1082A 

ʀ 

IL10_Cï592A 
ʊʦ ʨʠʩʢ* = 

GG AA 0 

GG CA 1 

GG CC 0 

GA AA 0 

GA CA 0 

GA CC 1 

AA CC 0 

 

ʆɹʉʋɾɼɽʅʀɽ  

ɺ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʩʦʯʝʪʘʥʠʷ ʛʝʥʦʪʠ-

ʧʦʚ GG (IL10_Gï1082A) *  CA(IL10_Cï592A) ʠ GA (IL10_Gï1082A) *  CC (IL10_Cï

592A), ʷʚʣʷʶʱʠʝʩʷ ʤʘʨʢʝʨʘʤʠ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʘʪʦʧʠʯʝʩʢʦʡ ʙʨʦʥʭʠ-

ʘʣʴʥʦʡ ʘʩʪʤʳ ʫ ʚʟʨʦʩʣʳʭ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʏʝʣʷʙʠʥʩʢʝ. ɼʘʥʥʘʷ ʜʚʫʭʣʦʢʩʥʘʷ ʤʦʜʝʣʴ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʣʠʤʦʨʬʥʳʝ ʣʦʢʫʩʳ ʛʝʥʘ IL 10. IL10 ʷʚʣʷʝʪʩʷ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠ-

ʪʝʣʴʥʳʤ ʮʠʪʦʢʠʥʦʤ, ʫʯʘʩʪʚʫʝʪ ʚ ʠʥʛʠʙʠʨʦʚʘʥʠʠ ʵʦʟʠʥʦʬʠʣʠʠ, ʨʝʛʫʣʠʨʫʝʪ ʘʧʦʧʪʦʟ 

ʵʦʟʠʥʦʬʠʣʦʚ, ʧʦʜʘʚʣʷʝʪ ʚʳʨʘʙʦʪʢʫ ʦʢʩʠʜʘ ʘʟʦʪʘ, ʚʘʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚʦʩʧʘʣʝʥʠʷ 

ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ [23]. ʇʨʠ ɹɸ ʩʦʦʙʱʘʣʦʩʴ ʦʙ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦ-

ʜʫʢʮʠʠ IL10 ʘʣʴʚʝʦʣʷʨʥʳʤʠ ʤʘʢʨʦʬʘʛʘʤʠ [24]. ɻʝʥ IL10 ʦʪʣʠʯʘʝʪʩʷ ʚʳʨʘʞʝʥʥʳʤ 

ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʠ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʮʠʡ ʚʥʫʪʨʠ ʥʝʛʦ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʵʢʩʧʨʝʩʩʠʶ 

IL10 [25]. ɺ ʧʨʝʜʳʜʫʱʠʭ ʤʝʪʘʘʥʘʣʠʟʘʭ ʦʙʥʘʨʫʞʝʥʳ ʟʥʘʯʠʤʳʝ ʘʩʩʦʮʠʘʮʠʠ ʤʝʞʜʫ 

ʧʦʣʠʤʦʨʬʠʟʤʘʤʠ ʧʨʦʤʦʪʦʨʥʦʡ ʦʙʣʘʩʪʠ ʛʝʥʘ IL10 Gï1082A ʠ Cï592A ʠ ʨʠʩʢʦʤ ʨʘʟ-

ʚʠʪʠʷ ʘʩʪʤʳ ʚ ʨʘʟʣʠʯʥʳʭ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ [25], ʦʜʥʘʢʦ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʧʦʣʠʤʦʨ-

ʬʠʟʤʦʚ ʦʙʥʘʨʫʞʝʥ ʟʘʱʠʪʥʳʡ ʵʬʬʝʢʪ ʚ ʨʘʟʚʠʪʠʠ ʘʩʪʤʳ [26]. ʈʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥ-

ʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʛʝʥʦʪʠʧʳ ʩ ʥʦʨʤʘʣʴʥʳʤʠ ʠ ʨʝʜʢʠʤʠ ʘʣʣʝ-

ʣʷʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʥ-ʛʝʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʦʛʫʪ ʧʦʚʳʰʘʪʴ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʘʪʦʧʠʯʝʩʢʦʡ ʙʨʦʥʭʠʘʣʥɹʦʡ ʘʩʪʤʳ. 

ʇʦʣʠʤʦʨʬʠʟʤ ʛʝʥʘ IL13 (Arg130Gln) ʥʝ ʚʦʰʝʣ ʚ ʤʦʜʝʣʴ ʤʝʞʛʝʥʥʳʭ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʡ. IL13 ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʵʬʬʝʢʪʦʨʦʤ ʚʦʩʧʘʣʝʥʠʷ ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ Th2 ʠ 

ʫʯʘʩʪʚʫʝʪ ʚ ʠʥʜʫʢʮʠʠ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʧʨʠ ɹɸ [27]. ʇʦ ʜʘʥ-

ʥʳʤ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ ʜʣʷ ʧʦʣʠʤʦʨʬʠʟʤʘ Arg130Gln ʚ ʛʝʥʝ IL13 ʥʘʡʜʝʥʳ ʘʩʩʦ-

ʮʠʘʮʠʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ɹɸ ʫ ʜʝʪʝʡ ʠ ʚʟʨʦʩʣʳʭ, ʥʦ ʯʘʱʝ ʩ ʪʷʞʝʩʪʴʶ 

ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ [28, 29]. ʆʪʩʫʪʩʪʚʠʝ ʟʥʘʯʠʤʦʛʦ ʫʯʘʩʪʠʷ ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ 

IL13 (Arg130Gln) ʚ ʤʝʞʛʝʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʘ-

ʮʠʝʥʪʳ ʩ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʴʶ ʪʷʞʝʩʪʠ ɹɸ ʥʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 
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ʇʦʣʠʤʦʨʬʥʳʡ ʣʦʢʫʩ C-589T ʛʝʥʘ IL4 ʚʦʰʝʣ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʫʶ ʪʨʝʭ-

ʣʦʢʫʩʥʫʶ ʤʦʜʝʣʴ IL4_C-589T*IL10_G-1082A*IL10_C-592A. ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʠʤʝʝʪ 

ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ 5/10, ʯʪʦ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ ʩʚʷʟʘʥʦ ʩ ʥʝʙʦʣʴ-

ʰʠʤ ʨʘʟʤʝʨʦʤ ʚʳʙʦʨʢʠ. IL4 ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʮʠʪʦʢʠʥʦʤ ʚ 

ʠʤʤʫʥʥʦʡ ʨʝʛʫʣʷʮʠʠ, ʧʨʦʜʫʮʠʨʫʝʤʳʡ ʘʢʪʠʚʠʨʦʚʘʥʥʳʤʠ Th2ïʢʣʝʪʢʘʤʠ ʠ ʩʧʦʩʦʙʩʪ-

ʚʫʶʱʠʡ ʧʝʨʝʢʣʶʯʝʥʠʶ ʥʘ ʩʠʥʪʝʟ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ ɽ ʚ ɺ-ʢʣʝʪʢʘʭ, ʨʦʩʪʫ ʠ ʜʠʬʬʝ-

ʨʝʥʮʠʨʦʚʢʝ ɺ-ʢʣʝʪʦʢ ʠ ʤʦʥʦʮʠʪʦʚ [30]. ʈʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʡ ʤʝʪʘʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʘʩ-

ʩʦʮʠʘʮʠʶ ʧʦʣʠʤʦʨʬʥʦʛʦ ʣʦʢʫʩʘ Cï589T ʚ ʛʝʥʝ IL4 ʩ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ɹɸ ʫ ʠʥʜʠʚʠ-

ʜʦʚ ʝʚʨʦʧʝʡʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [31]. 

ʋ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʦʙʥʘʨʫʞʝʥʦ ʢʣʠʥʠʯʝʩʢʦʝ ʩʦʯʝʪʘʥʠʝ ʙʨʦʥ-

ʭʠʘʣʴʥʦʡ ʘʩʪʤʳ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ ʯʘʩ-

ʪʦ ʧʨʝʜʰʝʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʘʩʪʤʳ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʙʥʘʨʫʞʝʥ ʠʥʪʝʨʚʘʣ 4 

ʛʦʜʘ ʦʪ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʩʠʤʧʪʦʤʦʚ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ ʠ ʘʩʪʤʳ ʜʦ ʫʩʪʘʥʦʚʣʝ-

ʥʠʷ ʢʣʠʥʠʯʝʩʢʦʛʦ ʜʠʘʛʥʦʟʘ ɹɸ, ʘ ʪʘʢʞʝ ʥʘʯʘʣʘ ʙʘʟʠʩʥʦʡ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ 

ʪʝʨʘʧʠʠ. ʇʦ ʜʘʥʥʳʤ ʙʦʣʝʝ ʨʘʥʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʥʘʯʘʣʦʤ ʩʠʤʧʪʦ-

ʤʦʚ ʠ ʧʦʩʪʘʥʦʚʢʦʡ ʜʠʘʛʥʦʟʘ ɹɸ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 2,2 [32] ʜʦ 5 ʣʝʪ [33]. ɿʥʘʥʠʝ ʛʝʥʝʪʠ-

ʯʝʩʢʠʭ ʧʨʝʜʠʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ɹɸ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ ʠ ʩʠʤʧʪʦ-

ʤʘʤʠ ʘʩʪʤʳ ʧʦʟʚʦʣʷʝʪ ʦʙʦʩʥʦʚʘʪʴ ʠ ʧʨʠʤʝʥʠʪʴ ʨʘʥʥʝʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴ-

ʩʪʚʦ ʩ ʮʝʣʴʶ ʠʟʤʝʥʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʵʚʦʣʶʮʠʠ ʟʘʙʦʣʝʚʘʥʠʷ. 

 

ɿɸʂʃʖʏɽʅʀɽ  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ ʛʝʥʦʚ IL4 (C-

589T), IL10(G-1082A; C-592A), IL13 (Arg130Gln) ʜʘʣ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʠʪʴ ʠʭ 

ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʘʪʦʧʠʯʝʩʢʦʡ ɹɸ ʣʝʛ-

ʢʦʡ ʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʚ ʩʤʝʰʘʥʥʦʡ ʚʳʙʦʨʢʝ ʞʠʪʝʣʝʡ ʏʝʣʷʙʠʥʩʢʘ. ʇʦʜ-

ʪʚʝʨʞʜʝʥʘ ʟʥʘʯʠʤʦʩʪʴ ʧʦʣʠʤʦʨʬʠʟʤʦʚ G-1082A ʠ C-592A ʛʝʥʘ IL10 ʚ ʧʘʪʦʛʝʥʝʟʝ 

ʘʪʦʧʠʯʝʩʢʦʡ ɹɸ ʯʝʨʝʟ ʤʝʞʛʝʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɺʳʷʚʣʝʥʠʝ ʩʦʯʝʪʘʥʠʡ ʛʝʥʦʪʠʧʦʚ 

ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʨʠʥʠʪʦʤ ʠ ʫ ʠʥʜʠʚʠʜʦʚ, ʧʨʝʜʨʘʩ-

ʧʦʣʦʞʝʥʥʳʭ ʢ ʘʩʪʤʝ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨʦʧʨʠʷʪʠʡ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ 

ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʚʳʙʦʨʫ ʘʢʪʠʚʥʦʡ ʩʪʨʘʪʝʛʠʠ ʣʝʯʝʥʠʷ ʩ ʮʝ-

ʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʘʟʚʠʪʠʷ ʘʩʪʤʳ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. Nenasheva N.M. Bronchial asthma. A modern view of the problem. Moscow: GEO-

TAR-Media; 2018. [ʅʝʥʘʰʝʚʘ ʅ.ʄ. ɹʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ. ʉʦʚʨʝʤʝʥʥʳʡ ʚʟʛʣʷʜ ʥʘ ʧʨʦʙʣʝʤʫ. 

ʄ.: ɻʕOʊɸʈ-ʄʝʜʠʘ; 2018].  



29 

 

2. Dharmage S.C., Perret J.L., Custovic A. Epidemiology of Asthma in Children and 

Adults. Front Pediatr 2019; 7: 246. 

3. Morales E., Duffy D. Genetics and Gene-Environment Interactions in Childhood and 

Adult Onset Asthma. Front Pediatr 2019; 7: 499.  

4. Scherzer R., Grayson M.H. Heterogeneity and the origins of asthma. Ann Allergy 

Asthma Immunol 2018; 121(4): 400-405.  

5. Nenasheva N.M. Atopic asthma: the role of allergen-specific immunotherapy. Ros-

sijskij allergologicheskij zhurnal. 2015; (6): 54-67. [ʅʝʥʘʰʝʚʘ ʅ.ʄ. ɸʪʦʧʠʯʝʩʢʘʷ ʙʨʦʥʭʠʘʣʴ-

ʥʘʷ ʘʩʪʤʘ: ʨʦʣʴ ʘʣʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʠʤʤʫʥʦʪʝʨʘʧʠʠ. ʈʦʩʩʠʡʩʢʠʡ ʘʣʣʝʨʛʦʣʦʛʠʯʝʩʢʠʡ 

ʞʫʨʥʘʣ 2015; (6): 54-67].  

6. Global Initiative for asthma ï NHLBI/WHO Workshop Report/National Heart Lung 

Blood Institute Updated 2020. URL: https://ginasthma.org/gina-reports/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ : 

14.02.2020).  

7. Zhang H., Kaushal A., Soto-Ram²rez N. et al. Acquisition, remission, and persistence 

of eczema, asthma, and rhinitis in children. Clin Exp Allergy 2018; 48(5): 568-576. 

8. Ballardini N., Kull  I., Lind T. et al. Development and comorbidity of eczema, asthma 

and rhinitis to age 12: data from the BAMSE birth cohort. Allergy 2012; 67(4): 537-544.  

9. Goksor E., Loid P., Alm B. et al. The allergic march comprises the coexistence of re-

lated patterns of allergic disease not just the progressive development of one disease. Acta 

Paediatr 2016; 105(12): 1472-1479.  

10. Fuchs O., Bahmer T., Rabe K.F., von Mutius E. Asthma transition from childhood in-

to adulthood. Lancet Respir Med 2017; 5(3): 224-234. 

11. Baranov V.S. Geneticheskiy pasport ï osnova individual'noy i prediktivnoy meditsi-

ny. Saint-Petersburg: Izdatel'stvo N-L; 2009. [ɹʘʨʘʥʦʚ ɺ.ʉ. ɻʝʥʝʪʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪ ï ʦʩʥʦʚʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠ ʧʨʝʜʠʢʪʠʚʥʦʡ ʤʝʜʠʮʠʥʳ. ʉʇʙ.: ʀʟʜʘʪʝʣʴʩʪʚʦ ʅ-ʃ; 2009].  

12. Gupta J., Johansson E., Bernstein J.A. et al. Resolving the etiology of atopic disorders 

by using genetic analysis of racial ancestry. J Allergy Clin Immunol 2016; 138(3): 676-699.  

13. Bousquet J., Van Cauwenberge P., Khaltaev N. Allergic rhinitis and its impact on 

asthma. J Allergy Clin Immunol 2001; 108(5): 147-334.  

14. Frejdin M.B., Ogorodova L.M., Coj A.N., Berdnikova N.G. Genetics of bronchial 

asthma. Pod red. V.P. Puzyreva, L.M. Ogorodovoj. Moscow: Atmosfera; 2010. [ʌʨʝʡʜʠʥ ʄ.ɹ., 

ʆʛʦʨʦʜʦʚʘ ʃ.ʄ., ʎʦʡ ɸ.ʅ., ɹʝʨʜʥʠʢʦʚʘ ʅ.ɻ. ɻʝʥʝʪʠʢʘ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ. ʇʦʜ ʨʝʜ.  

ɺ.ʇ. ʇʫʟʳʨʝʚʘ, ʃ.ʄ. ʆʛʦʨʦʜʦʚʦʡ. ʄ.: ɸʪʤʦʩʬʝʨʘ; 2010].  

15. Kulikov E.S., Ogorodova L.M., Frejdin M.B. et al. Pharmacogenetics of uncontrolled 

bronchial asthma. Rossiyskiy allergologicheskiy zhurnal 2012; (6): 6-14. [ʂʫʣʠʢʦʚ ɽ.ʉ., ʆʛʦʨʦ-

ʜʦʚʘ ʃ.ʄ., ʌʨʝʡʜʠʥ ʄ.ɹ. ʠ ʜʨ. ʌʘʨʤʘʢʦʛʝʥʝʪʠʢʘ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʙʨʦʥʭʠʘʣʥɹʦʡ ʘʩʪʤʳ. 

ʈʦʩʩʠʡʩʢʠʡ ʘʣʣʝʨʛʦʣʦʛʠʯʝʩʢʠʡ ʞʫʨʥʘʣ 2012; (6): 6-14]. 

16. Frejdin M.B., Ogorodova L.M., Puzyrev V.P. Patogenetika allergicheskikh bolezney. 

Novosibirsk: Izdʘtelôstvo SO RAN; 2015. [ʌʨʝʡʜʠʥ ʄ.ɹ., ʆʛʦʨʦʜʦʚʘ ʃ.ʄ., ʇʫʟʳʨʝʚ ɺ.ʇ. ʇʘ-

ʪʦʛʝʥʝʪʠʢʘ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ. ʅʦʚʦʩʠʙʠʨʩʢ: ʀʟʜʘʪʝʣʴʩʪʚʦ ʉʆ ʈɸʅ; 2015].  

https://pubmed.ncbi.nlm.nih.gov/?term=Alm+B&cauthor_id=27381249


30 

 

17. Karunas A.S., Fedorova Ju.Ju., Ramazanova N.N. et al. Study of the role of polymor-

phic variants of cytokine genes in the development of bronchial asthma in the Republic of Bash-

kortostan. Pul'monologija 2012; (5): 37-40. [ʂʘʨʫʥʘʩ ɸ.ʉ., ʌʝʜʦʨʦʚʘ ʖ.ʖ., ʈʘʤʘʟʘʥʦʚʘ ʅ.ʅ. 

ʠ ʜʨ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʦʣʠ ʧʦʣʠʤʦʨʬʥʳʭ ʚʘʨʠʘʥʪʦʚ ʛʝʥʦʚ ʮʠʪʦʢʠʥʦʚ ʚ ʨʘʟʚʠʪʠʠ ʙʨʦʥʭʠʘʣʴ-

ʥʦʡ ʘʩʪʤʳ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʘʰʢʦʨʪʦʩʪʘʥ. ʇʫʣʴʤʦʥʦʣʦʛʠʷ 2012; (5): 37-40].   

18. Kostina E.M., Molotilov B.A., Levashova O.A., Osipova M.V. The study of gene po-

lymorphism of IL-4, IL-10, IL-17A and TNFA patients with infectious-dependent bronchial 

asthma. Immunopatologiya, allergologiya, infektologiya 2013; (1): 53-58. [ʂʦʩʪʠʥʘ ɽ.ʄ., ʄʦ-

ʣʦʪʠʣʦʚ ɹ.ɸ., ʃʝʚʘʰʦʚʘ ʆ.ɸ., ʆʩʠʧʦʚʘ ʄ.ɺ. ʀʟʫʯʝʥʠʝ ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʦʚ ʮʠʪʦʢʠʥʦʚ ʀʃ-

4, ʀʃ-10,ʀʃ-17ɸ ʠ ʊʅʌɸ ʫ ʙʦʣʴʥʳʭ ʩ ʠʥʬʝʢʮʠʦʥʥʦ-ʟʘʚʠʩʠʤʦʡ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ. 

ʀʤʤʫʥʦʧʘʪʦʣʦʛʠʷ, ʘʣʣʝʨʛʦʣʦʛʠʷ, ʠʥʬʝʢʪʦʣʦʛʠʷ 2013; (1): 53-58].  

19. Smol'nikova M.V., Frejdin M.B., Smirnova S.V. Cytokine genes as genetic markers 

of atopic bronchial asthma with controlled and uncontrolled course. Medicinskaja immunologija 

2017; 19(5): 605-614. [ʉʤʦʣʴʥʠʢʦʚʘ ʄ.ɺ., ʌʨʝʡʜʠʥ ʄ.ɹ., ʉʤʠʨʥʦʚʘ ʉ.ɺ. ɻʝʥʳ ʮʠʪʦʢʠʥʦʚ 

ʢʘʢ ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ ʘʪʦʧʠʯʝʩʢʦʡ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʠ ʥʝʢʦʥ-

ʪʨʦʣʠʨʫʝʤʳʤ ʪʝʯʝʥʠʝʤ. ʄʝʜʠʮʠʥʩʢʘʷ ʠʤʤʫʥʦʣʦʛʠʷ 2017; 19(5): 605-614]. 

20. Ritchie M.D., Hahn L.W., Roodi N. et al. Multifactor-dimensionality reduction re-

veals high-order interactions among estrogen-metabolism genes in sporadic breast cancer.  

Am J Hum Genet 2001; 69(1): 138-147.  

21. Moore J.H. Detecting, characterizing, and interpreting nonlinear gene-gene interac-

tions using multifactor dimensionality reduction. Advances in genetics 2010; 72: 101-116. 

22. Ponomarenko I.V. Using the Multifactor Dimensionality Reduction (MDR) method 

and its modifications for the analysis of gene-gene and gene- environmental interactions in genet-

ic ï epidemiological studies. Nauchnye rezul'taty biomedicinskih issledovanij 2019; 5(1):  

4-21. [ʇʦʥʦʤʘʨʝʥʢʦ ʀ.ɺ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ Multifactor Dimensionality Reduction 

(MDR) ʠ ʝʛʦ ʤʦʜʠʬʠʢʘʮʠʡ ʜʣʷ ʘʥʘʣʠʟʘ ʛʝʥ-ʛʝʥʥʳʭ ʠ ʛʝʥʥʦ-ʩʨʝʜʦʚʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʨʠ 

ʛʝʥʝʪʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʅʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ 2019; 5(1): 4-21]. 

23. Ogawa Y., Duru E.A., Ameredes B.T. Role of IL -10 in the resolution of airway in-

flammation. Curr Mol Med 2008; 8(5): 437-445.  

24. Chung F. Anti-inflammatory cytokines in asthma and allergy: interleukin-10, inter-

leukin-12, interferon-ɔ. Mediat Inflamm 2001; 10(2): 51-59.  

25. Mocellin M., de Azeredo Leitao L.A., de Araujo P.D. et al. Association between in-

terleukin-10 polymorphisms and CD4+CD25+FOXP3+ T cells in asthmatic children. J Pediatr 

(Rio J) 2021; 2: 0021-7557(20)30256-4.  

26. Hsia T.C., Chang W.S., Wang S. et al. The Contribution of Interleukin-10 Promoter 

Genotypes to Susceptibility to Asthma in Adults. In Vivo 2015; 29(6): 695-699. 

27. Hur G.Y., Broide D.H. Genes and Pathways Regulating Decline in Lung Function and 

Airway Remodeling in Asthma. Allergy, Asthma & Immunology Research 2019; 11(5): 604-621.  



31 

 

28. Liu Z., Li  P., Wang J. et al. A meta-analysis of IL-13 polymorphisms and pediatric 

asthma risk. Med Sci Monit 2014; 20: 2617-2623.  

29. Mei Q., Qu J. Interleukin-13 +2044 G/A and +1923C/T polymorphisms are asso-

ciated with asthma susceptibility in Asians: A meta-analysis. Medicine (Baltimore) 2017; 96(51): 

e9203.  

30. Akdis M., Akdis C.A. Mechanisms of allergen-specific immunotherapy: multiple 

suppressor factors at work in immune tolerance to allergens. J Allergy Clin Immunol 2014; 

133(3): 621-631. 

31. Tang L., Lin H.G., Chen B.F. Association of IL-4 promoter polymorphisms with 

asthma: a meta-analysis. Genet Mol Res 2014; 13(1): 1383-1394. 

32. Chernjak B.A. Clinical practice of managing patients with bronchial asthma in Rus-

sia: monitoring results. Prakticheskaja pul'monologija 2009; (3): 23-28. [ʏʝʨʥʷʢ ɹ.ɸ. ʂʣʠʥʠʯʝ-

ʩʢʘʷ ʧʨʘʢʪʠʢʘ ʚʝʜʝʥʠʷ ʙʦʣʴʥʳʭ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ ʚ ʈʦʩʩʠʠ: ʨʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʧʫʣʴʤʦʥʦʣʦʛʠʷ 2009; (3): 23-28].  

33. Chuchalin A.G., Ajsanov Z.R., Chikina S.Ju. et al. Federal clinical guidelines of the 

Russian Respiratory Society on the use of the spirometry method. Pul'monologija. 2014; (6):  

11-23. [ʏʫʯʘʣʠʥ ɸ.ɻ., ɸʡʩʘʥʦʚ ɿ.ʈ., ʏʠʢʠʥʘ ʉ.ʖ. ʠ ʜʨ. ʌʝʜʝʨʘʣʴʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʨʝʢʦ-

ʤʝʥʜʘʮʠʠ ʈʦʩʩʠʡʩʢʦʛʦ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʦʙʱʝʩʪʚʘ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʝʪʦʜʘ ʩʧʠʨʦʤʝʪʨʠʠ. 

ʇʫʣʴʤʦʥʦʣʦʛʠʷ. 2014; (6): 11-23].  

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: 

ɾʦʨʠʥʘ ʖʣʠ ̫ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʊʝʨʘʧʠʠ ʀʥʩʪʠʪʫʪʘ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʌɻɹʆʋ ɺʆ çʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦ-

ʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʛ. ʏʝʣʷʙʠʥʩʢ, ʫʣ. ɺʦʨʦʚʩʢʦʛʦ, 64, ʪʝʣ.: +7 902 868 74 01, 

juliamart24@mail.ru  

ɸʙʨʘʤʦʚʩʢʠʭ ʆʣʴʛʘ ʉʝʨʛʝʝʚʥʘ ï ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʧʨʦ-

ʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʄʠʢʨʦʙʠʦʣʦʛʠʠ, ʚʠʨʫʩʦʣʦʛʠʠ, ʠʤʤʫʥʦʣʦʛʠʠ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʣʘʙʦ-

ʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʌɻɹʆʋ ɺʆ çʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥ-

ʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʛ. ʏʝʣ̫-

ʙʠʥʩʢ, ʫʣ. ɺʦʨʦʚʩʢʦʛʦ, 64, ʪʝʣ.: +7 (351) 2327477, abramoschel@mail.ru 

ʀʛʥʘʪʦʚʘ ɻʘʣʠʥʘ ʃʴʚʦʚʥʘ ï ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝ-

ʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ ʊʝʨʘʧʠʠ ʀʥʩʪʠʪʫʪʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʌɻɹʆʋ ɺʆ çʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠ-

ʪʝʪè ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʛ. ʏʝʣʷʙʠʥʩʢ, ʫʣ. ɺʦ-

ʨʦʚʩʢʦʛʦ, 64, ʪʝʣ.: +7 351 908 20 71, iglign@mail.ru 



32 

 

ɼʣʷ ʩʩʳʣʢʠ: ɼʝʝʚʘ ʅ.ɺ. ɺʟʘʠʤʦʩʚʷʟʴ ʫʨʦʚʥʷ ʤʝʣʘʥʠʥʘ ʧʦ ʜʘʥʥʳʤ ʤʝʢʩʘʤʝʪʨʠʠ ʩ 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʠ ʘʢʪʠʚʥʦʩʪʴʶ ʚʠʪʠʣʠʛʦ / ɼʝʝʚʘ ʅ.ɺ., ʉʝʨʛʝʝʚʘ ʀ.ɻ.// ʖʞʥʦ-

ʋʨʘʣʴʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʞʫʨʥʘʣ. ï 2020. ï ˉ1 ï ʩ.32-39. 

 

ʋɼʂ 616.5-003.829.85 

 

ˏ˔ˍ˕˙˛˞ˏˬ˔˩ ˠ˝˛ˏ˚ˬ ˙˒˘ˍ˚˕˚ˍ ˜  ̨ ˑˍ˚˚˨˙ ˙˒˗˞̱̇ ˒˟˝̞̞   

 ˞ˑ ˘˕˟˒˘˩˚˛˞˟˩˫ ̞  ̱ ˗˟˕ˏ˚˛˞˟˩˫ ˏ ˕˟˕˘˕ː˛ 

ˑ̆̆̃́ ̊ ȢˏȢ1, ˞ ̆̑̄̆̆̃́ ̞ ȢːȢ1 

 
1
ʌɻɸʆʋ ɺʆ çʅʦʚʦʩʠʙʠʨʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪè, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

RELATIONSHIP OF MELANIN LEVEL WITH DURATION AND ACTIVITY  

OF VITILIGO ACCORDING TO MEXAMETRIC DATA 

Deeva N.V.1, Sergeeva I.G.1 

 
1
Novosibirsk State University, Novosibirsk, Russia 

 

ʂʦʥʬʣʠʢʪ ʠʥʪʝʨʝʩʦʚ ʦʪʩʫʪʩʪʚʫʝʪ. 

 

ʈɽɿʖʄɽ 

ʇʨʠ ʧʨʦʚʝʨʢʝ ʛʠʧʦʪʝʟʳ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʝʣʘʥʠʥʘ ʚ ʦʯʘʛʘʭ ʚʠʪʠ-

ʣʠʛʦ ʟʘʚʠʩʠʪ ʦʪ ʩʪʘʞʘ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ, ʧʨʦʚʝʜʝʥ ʢʦʨʨʝʣʷʮʠʦʥ-

ʥʳʡ ʘʥʘʣʠʟ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʫʩʪʘʥʦʚʠʪʴ ʚʦʟʤʦʞʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʫʨʦʚʥʷ ʤʝʣʘʥʠʥʘ ʚ 

ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʠ ʘʢʪʠʚʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʋ 52 ʧʘʮʠʝʥʪʦʚ ʩ ʚʠʪʠʣʠʛʦ (36 ʞʝʥʱʠʥ ʠ 16 ʤʫʞʯʠʥ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 3 ʜʦ 77 ʣʝʪ) ʧʨʦʚʝʜʝʥʘ ʤʝʢʩʘʤʝʪʨʠʷ ʚ ʦʯʘʛʘʭ ʜʝʧʠʛʤʝʥʪʘʮʠʠ ʠ ʦʧʨʝʜʝ-

ʣʝʥʘ ʩʪʝʧʝʥʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʚʠʪʠʣʠʛʦ ʧʦ ʰʢʘʣʝ VIDA. ɼʣʠʪʝʣʴʥʦʩʪʴ ʟʘʙʦʣʝʚʘ-

ʥʠʷ ʩʦʩʪʘʚʠʣʘ 14,8 Ñ 2,3 ʣʝʪ. ʋʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ ʦʧʨʝʜʝʣʷʣʠ ʚ 19 ʣʦʢʘʣʠʟʘʮʠʷʭ ʥʘ 

ʣʠʮʝ, ʪʫʣʦʚʠʱʝ ʠ ʢʦʥʝʯʥʦʩʪʷʭ (ʚʳʧʦʣʥʝʥʦ 364 ʠʟʤʝʨʝʥʠʡ ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ ʠ 556 ï 

ʥʘ ʦʢʨʫʞʘʶʱʝʡ ʟʜʦʨʦʚʦʡ ʢʦʞʝ). ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʣʳ ʩʚʷʟʠ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘ-

ʤʠ ʨʘʩʩʯʠʪʚrʘʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ (r). ʄʠʥʠʤʘʣʴʥʫʶ 

ʚʝʨʦʷʪʥʦʩʪʴ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʥʫʣʝʚʦʡ ʛʠʧʦʪʝʟʳ ʧʨʠʥʠʤʘʣʠ ʧʨʠ 5 % ʫʨʦʚʥʝ ʟʥʘʯʠ-

ʤʦʩʪʠ (ʨ < 0,05). 
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ʈʝʟʫʣʴʪʘʪʳ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʫʨʦʚʥʷ ʤʝ-

ʣʘʥʠʥʘ ʪʦʣʴʢʦ ʥʘ ʢʦʞʝ ʣʙʘ (r = ï 0,89; ʨ < 0,05). ɿʥʘʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʤʝʣʘʥʠʥʘ ʚ ʦʯʘ-

ʛʘʭ ʚʠʪʠʣʠʛʦ ʣʠʰʴ ʥʘ ʢʦʞʝ ʢʦʣʝʥʝʡ ʦʪʨʠʮʘʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʶʪ ʩʦ ʩʪʝʧʝʥʴʶ ʧʨʦʛʨʝʩ-

ʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦ ʰʢʘʣʝ ʘʢʪʠʚʥʦʩʪʠ ʚʠʪʠʣʠʛʦ VIDA (r = ï 0,47; p < 0,05).  

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ ʦʙʥʘʨʫʞʝʥʳ ʩʠʣʴʥʳʝ ʢʦʨʨʝʣʷʮʠʦʥ-

ʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʤʝʣʘʥʠʥʘ ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ, ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ 

ʠ ʘʢʪʠʚʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ ʧʦ ʰʢʘʣʝ VIDA, ʪʦ ʝʩʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʠ ʩʪʘʞ ʟʘʙʦʣʝʚʘ-

ʥʠʷ ʥʝ ʦʧʨʝʜʝʣʷʶʪ ʢʦʣʠʯʝʩʪʚʦ ʤʝʣʘʥʠʥʘ ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʪʠʣʠʛʦ, ʤʝʣʘʥʠʥ, ʫʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ, ʤʝʢʩʘʤʝʪʨʠʷ, ʰʢʘ-

ʣʘ ʘʢʪʠʚʥʦʩʪʠ ʚʠʪʠʣʠʛʦ (VIDA). 

 

SUMMARY  

Correlation analysis was carried out to test the hypothesis that the nature of mela-

nin distribution in vitiligo  patches may depend on the duration and activity of the disease.  

Objective: to establish a possible relationship between the of melanin level in viti-

ligo patches with duration and activity of vitiligo.  

Material and methods. The study followed 52 patients with vitiligo  (36 female and 

16 male patients; age from 3 to 77 years). The mean disease duration was 14.8 Ñ 2.3 

years. We determined the melanin levels in 19 localizations in the patches of vitiligo  and 

on the healthy skin of the face, trunk, and extremities by using mexametry (364 measure-

ments were made in vitiligo  patches and 556 ï on the healthy skin). We determined VIDA  

score for evaluating vitiligo  activity. Spearman's rank correlation coefficient (r) was used 

for the characterization of the binding forces between the parameters. Test results that 

produced P values < 0.05 were regarded as statistically significant. 

Results. We found a negative correlation between the melanin levels in vitiligo  

patches of the forehead only and the disease duration (r = ï 0.89; P < 0.05); and also be-

tween the melanin levels in vitiligo  patches of the knees only and vitiligo  disease activity 

(VIDA)  score (r = ï 0.47; p < 0.05). 

Conclusion. There were no strong correlations between the melanin levels in vitil i-

go patches, the duration of the disease and vitiligo  activity (VIDA)  score in most cases. 

Thus, the progression and duration of the disease do not determine the melanin levels in 

vitiligo  patches. 

Keywords: vitiligo, melanin, melanin level, mexametry, vitiligo  activity, vitiligo  

disease activity (VIDA)  score. 
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ɺʠʪʠʣʠʛʦ ʦʪʥʦʩʷʪ ʢ ʧʨʠʦʙʨʝʪʝʥʥʦʤʫ ʛʠʧʦʤʝʣʘʥʦʟʫ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʦʷʚʣʝʥʠʝʤ ʥʘ ʢʦʞʝ ʛʠʧʦʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʷʪʝʥ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʠʩʯʝʟʥʦʚʝʥʠʝʤ 

ʤʝʣʘʥʦʮʠʪʦʚ ʵʧʠʜʝʨʤʠʩʘ ʠʣʠ ʥʘʨʫʰʝʥʠʝʤ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ [1]. 

ɺ ʢʦʩʤʝʪʦʣʦʛʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʚʥʝ-

ʜʨʝʥʳ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ ʚ ʢʦʞʝ 

ʧʨʠ ʛʠʧʝʨʧʠʛʤʝʥʪʘʮʠʷʭ [2]. ɼʘʥʥʳʝ ʤʝʪʦʜʠʢʠ ʧʨʦʩʪʳ ʚ ʧʨʠʤʝʥʝʥʠʠ, ʚʦʩʧʨʦʠʟʚʦ-

ʜʠʤʳ ʥʘ ʤʥʦʛʠʭ ʫʯʘʩʪʢʘʭ ʢʦʞʠ, ʚʦʟʤʦʞʥʦ ʧʨʦʚʝʜʝʥʠʝ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʫ 

ʦʜʥʦʛʦ ʧʘʮʠʝʥʪʘ, ʥʦ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʠ 

ʚʠʪʠʣʠʛʦ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʦ ʠ ʥʝ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʦ. 

ʉʫʱʝʩʪʚʫʶʪ ʧʨʝʜʧʦʩʳʣʢʠ, ʯʪʦ ʫʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ ʠʟʤʝʥʷ-

ʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʝʨʘʧʠʠ ʠ ʤʦʞʝʪ ʦʙʲʝʢʪʠʚʥʦ ʦʪʨʘʞʘʪʴ ʦʪʚʝʪ ʥʘ ʣʝʯʝʥʠʝ. ʅʦ 

ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʵʪʦʡ ʛʠʧʦʪʝʟʳ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʜʘʥʥʳʝ ʦ ʭʘʨʘʢʪʝʨʝ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ ʤʝʣʘʥʠʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʞʘ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ, ʢʦʪʦ-

ʨʳʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʪʩʫʪʩʪʚʫʶʪ [3-5]. 

ɺʟʘʠʤʦʩʚʷʟʴ ʫʨʦʚʥʷ ʤʝʣʘʥʠʥʘ ʧʦ ʜʘʥʥʳʤ ʤʝʢʩʘʤʝʪʨʠʠ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʠ ʘʢ-

ʪʠʚʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʠʪʠʣʠʛʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝ-

ʩʢʠʡ ʠʥʪʝʨʝʩ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʫʩʪʘʥʦʚʠʪʴ ʚʦʟʤʦʞʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʫʨʦʚʥʷ ʤʝʣʘʥʠʥʘ ʚ 

ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʠ ʘʢʪʠʚʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ. 

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ 

ɺ ʀʥʩʪʠʪʫʪʝ ʤʝʜʠʮʠʥʳ ʠ ʧʩʠʭʦʣʦʛʠʠ ɺ. ɿʝʣʴʤʘʥʘ ʌɻɸʆʋ ɺʆ çʅʦʚʦʩʠʙʠʨ-

ʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè ʤʝʪʦʜʦʤ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʠ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 52 ʧʘʮʠʝʥʪʦʚ ʩ ʚʠʪʠ-

ʣʠʛʦ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 3 ʜʦ 77 ʣʝʪ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʩʦʩʪʘʚʠʣ 35,5 Ñ 19,1 ʣʝʪ) ʩ ʫʩʪʘʥʦʚ-

ʣʝʥʥʳʤ ʜʠʘʛʥʦʟʦʤ ʚʠʪʠʣʠʛʦ, ʠʟ ʥʠʭ 36 (69,2%) ʞʝʥʱʠʥ ʠ 16 (30,8%) ʤʫʞʯʠʥ. ɼʣʠ-

ʪʝʣʴʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ï 14,8 Ñ 14,0 ʣʝʪ.  

ʇʨʦʪʦʢʦʣ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣ: ʘʥʢʝʪʠʨʦʚʘʥʠʝ, ʦʩʤʦʪʨ ʢʦʞʠ, ʦʮʝʥʢʫ ʭʘ-

ʨʘʢʪʝʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʠʛʤʝʥʪʘ, ʠʟʤʝʨʝʥʠʝ ʫʨʦʚʥʷ ʤʝʣʘʥʠʥʘ ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ ʠ 

ʥʘ ʟʜʦʨʦʚʦʡ ʦʢʨʫʞʘʶʱʝʡ ʢʦʞʝ ʤʝʪʦʜʦʤ ʤʝʢʩʘʤʝʪʨʠʠ, ʦʮʝʥʢʫ ʘʢʪʠʚʥʦʩʪʠ ʚʠʪʠʣʠʛʦ.  

ʋʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ ʚ ʢʦʞʝ ʠʟʤʝʨʷʣʠ ʤʝʪʦʜʦʤ ʤʝʢʩʘʤʝʪʨʠʠ ʥʘ ʧʨʠʙʦʨʝ ʜʣʷ 

ʦʮʝʥʢʠ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʞʠ çSoft plusè (ʠʟʛʦʪʦʚʠʪʝʣʴ çCallʝgari S.p.Aè, ʀʪʘ-

ʣʠʷ). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ ʥʘ ʤʦʥʠʪʦʨʝ ʧʨʠʙʦ-

ʨʘ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʤʝʣʘʥʠʥʘ. ɼʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0 ʜʦ 100 ʫʩʣʦʚʥʳʭ 

ʝʜʠʥʠʮ (ʫ.ʝ.), ʦʰʠʙʢʘ ʤʝʪʦʜʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,1 %.  

ʋʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ ʠʟʤʝʨʷʣʠ ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ ʠ ʥʘ ʦʢʨʫʞʘʶʱʝʡ ʟʜʦʨʦʚʦʡ 

ʢʦʞʝ ʚ 19 ʣʦʢʘʣʠʟʘʮʠʷʭ: ʥʘ ʣʠʮʝ ʠ ʰʝʝ (ʥʘ ʣʙʫ, ʚʝʢʘʭ, ʛʫʙʘʭ, ʧʦʜʙʦʨʦʜʢʝ, ʱʝʢʘʭ, 

ʰʝʝ); ʥʘ ʪʫʣʦʚʠʱʝ (ʥʘ ʛʨʫʜʠ, ʚ ʧʦʜʤʳʰʝʯʥʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʩʧʠʥʝ, ʷʛʦʜʠʮʘʭ, ʚ ʧʘʭʦ-
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ʚʳʭ ʩʢʣʘʜʢʘʭ); ʥʘ ʚʝʨʭʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ (ʥʘ ʧʣʝʯʘʭ, ʣʦʢʪʷʭ, ʧʨʝʜʧʣʝʯʴʷʭ, ʪʳʣʝ ʢʠʩ-

ʪʝʡ); ʥʘ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ (ʥʘ ʙʝʜʨʘʭ, ʢʦʣʝʥʷʭ, ʛʦʣʝʥʷʭ, ʪʳʣʝ ʩʪʦʧ). ɹʳʣʦ ʚʳʧʦʣ-

ʥʝʥʦ 364 ʠʟʤʝʨʝʥʠʷ ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ ʠ 556 ʥʘ ʦʢʨʫʞʘʶɦ ʝʡ ʟʜʦʨʦʚʦʡ ʢʦʞʝ. 

ɼʣʷ ʦʮʝʥʢʠ ʘʢʪʠʚʥʦʩʪʠ ʚʠʪʠʣʠʛʦ ʧʨʠʤʝʥʷʣʠ ʰʢʘʣʫ VIDA (Vitiligo disease 

activity), ʧʨʝʜʣʦʞʝʥʥʫʶ D. Njoo ʠ ʩʦʘʚʪ. (1999). ʐʢʘʣʘ ʦʮʝʥʢʠ ʘʢʪʠʚʥʦʩʪʠ ʚʠʪʠʣʠʛʦ 

VIDA ʠʩʯʠʩʣʷʝʪʩʷ ʦʪ +4 ʜʦ -1, ʛʜʝ +4 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʩʪʘʜʠʠ ʟʘʙʦ-

ʣʝʚʘʥʠʷ ʚ ʧʦʩʣʝʜʥʠʝ 6 ʥʝʜʝʣʴ, +3 ï ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʩʪʘʜʠʠ ʚ ʧʦʩʣʝʜʥʠʝ 3 ʤʝʩʷʮʘ, 

+2 ï ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʩʪʘʜʠʠ ʚ ʧʦʩʣʝʜʥʠʝ 6 ʤʝʩʷʮʝʚ, +1 ï ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʩʪʘ-

ʜʠʠ ʚ ʧʦʩʣʝʜʥʠʡ ʛʦʜ, 0 ï ʩʪʘʙʠʣʴʥʦʡ ʩʪʘʜʠʠ ʚ ʪʝʯʝʥʠʝ ʙʦʣʝʝ 1 ʛʦʜʘ, -1 ï ʩʪʘʙʠʣʴʥʦʡ 

ʩʪʘʜʠʠ ʚ ʪʝʯʝʥʠʝ ʙʦʣʝʝ 1 ʛʦʜʘ ʠ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʡ ʨʝʧʠʛʤʝʥʪʘʮʠʠ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ 

çStatistica 10,0è (StatSoft, ʉʐɸ). ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝ-

ʩʢʦʝ ʚʝʣʠʯʠʥʳ ʧʦʢʘʟʘʪʝʣʷ ʠ ʝʛʦ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (ʄ Ñ SD) ʠʣʠ ʯʘʩʪʦʪʘ 

ʩʣʫʯʘʝʚ ʚ ʧʨʦʮʝʥʪʘʭ. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʣʳ ʩʚʷʟʠ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʨʘʩʩʯʠʪʳʚʘ-

ʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ (r). ʄʠʥʠʤʘʣʴʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʩʧʨʘ-

ʚʝʜʣʠʚʦʩʪʠ ʥʫʣʝʚʦʡ ʛʠʧʦʪʝʟʳ ʧʨʠʥʠʤʘʣʠ ʧʨʠ 5 % ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ (ʨ <0,05). 

 

ʈɽɿʋʃʔʊɸʊʓ  

ʇʨʠ ʦʮʝʥʢʝ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʟʘʙʦʣʝʚʘʥʠʷ ʫ 49 (94,2%) ʧʘʮʠʝʥʪʦʚ ʥʘ-

ʙʣʶʜʘʣʠ ʥʝʩʝʛʤʝʥʪʘʨʥʦʝ ʚʠʪʠʣʠʛʦ, ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʙʦʣʴʥʳʭ ʙʳʣʦ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʝ 

ʚʠʪʠʣʠʛʦ (55,8%), ʨʝʞʝ ʚʩʪʨʝʯʘʣʠ ʘʢʨʦʬʘʮʠʘʣʴʥʦʝ ʚʠʪʠʣʠʛʦ (7,7%) ʠ ʫʥʠʚʝʨʩʘʣʴ-

ʥʦʝ ʚʠʪʠʣʠʛʦ (5,8%). ʉʝʛʤʝʥʪʘʨʥʦʝ ʚʠʪʠʣʠʛʦ ʥʘʙʣʶʜʘʣʠ ʫ 3 (5,8%) ʧʘʮʠʝʥʪʦʚ, ʟʘ-

ʙʦʣʝʚʘʥʠʝ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫʥʠʩʝʛʤʝʥʪʘʨʥʦʡ ʬʦʨʤʦʡ. 

ʆʯʘʛʠ ʚʠʪʠʣʠʛʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʢʦʞʝ ʪʳʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʠʩʪʝʡ ï ʫ 33 (63,5%) ʧʘʮʠʝʥʪʦʚ, ʨʝʞʝ ʥʘ ʚʝʢʘʭ ï ʫ 30 (57,7%), ʚ ʧʦʜʤʳʰʝʯʥʳʭ ʦʙ-

ʣʘʩʪʷʭ ï ʫ 29 (55,8%), ʥʘ ʪʳʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʦʧ ï ʫ 27 (51,9%). ʉʘʤʦʡ ʨʝʜʢʦʡ 

ʣʦʢʘʣʠʟʘʮʠʝʡ ʦʯʘʛʦʚ ʚʠʪʠʣʠʛʦ ʷʚʣʷʣʘʩʴ ʢʦʞʘ ʣʙʘ ʠ ʱʝʢ, ʛʜʝ ʦʯʘʛʠ ʙʳʣʠ ʣʠʰʴ ʫ 5 

(9,6%) ʠ 6 (11,5%) ʧʘʮʠʝʥʪʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ ʚʠʪʠʣʠʛʦ ʧʦ ʰʢʘʣʝ VIDA ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ 38 

(73,1%) ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʠ ʫʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ +1, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʧʨʦ-

ʛʨʝʩʩʠʨʦʚʘʥʠʠ ʚʠʪʠʣʠʛʦ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʛʦʜʘ, ʫ 9 (17,3%) ʙʦʣʴʥʳʭ ï ʫʨʦʚʝʥʴ 

ʘʢʪʠʚʥʦʩʪʠ ʙʳʣ +2, ʫ 3 (5,8%) ï ʫʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ 0, ʫ 2 (3,8%) ï ʫʨʦʚʝʥʴ ʘʢʪʠʚ-

ʥʦʩʪʠ +3. ʅʠ ʫ ʦʜʥʦʛʦ ʧʘʮʠʝʥʪʘ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʫʨʦʚʥʝʡ ʘʢʪʠʚʥʦʩʪʠ +4 ʠ -1.  

ʇʨʠ ʧʨʦʚʝʨʢʝ ʛʠʧʦʪʝʟʳ, ʯʪʦ ʫʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ ʟʘʚʠʩʠʪ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʟʘʙʦ-

ʣʝʚʘʥʠʷ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʤʝʞʜʫ ʧʦʣʫʯʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʤʝʢ-

ʩʘʤʝʪʨʠʠ ʧʦ ʫʨʦʚʥʶ ʤʝʣʘʥʠʥʘ ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ ʚ 

ʛʦʜʘʭ. ɼʣʷ ʚʩʝʭ ʣʦʢʘʣʠʟʘʮʠʡ, ʢʨʦʤʝ ʢʦʞʠ ʣʙʘ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʘʙʳʝ ʢʦʨʨʝʣʷʮʠʦʥ-

ʥʳʝ ʩʚʷʟʠ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ. ɼʣʷ ʢʦʞʠ ʣʙʘ ʭʘʨʘʢʪʝʨʥʘ ʩʠʣʴʥʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝ-
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ʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʚʠʪʠʣʠʛʦ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʤʝʣʘʥʠʥʘ ʚ ʦʯʘʛʘʭ 

ʜʝʧʠʛʤʝʥʪʘʮʠʠ ʵʪʦʡ ʣʦʢʘʣʠʟʘʮʠʠ (r = ï 0,89; ʨ <0,05), ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʙʦʣʝʝ 

ʜʣʠʪʝʣʴʥʳʡ ʩʪʘʞ ʟʘʙʦʣʝʚʘʥʠʷ ʚʣʠʷʝʪ ʥʘ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʧʠʛʤʝʥʪʘ ʚ ʦʯʘʛʘʭ ʚʠʪʠ-

ʣʠʛʦ ʪʦʣʴʢʦ ʥʘ ʢʦʞʝ ʣʙʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʤʝʣʘ-

ʥʠʥʘ ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʆʙʥʘʨʫʞʝʥʘ ʫʤʝʨʝʥʥʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʫʨʦʚʥʝʤ 

ʤʝʣʘʥʠʥʘ ʚ ʦʯʘʛʝ ʚʠʪʠʣʠʛʦ ʥʘ ʢʦʞʝ ʨʘʟʛʠʙʘʪʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʝʥʝʡ ʠ ʘʢʪʠʚ-

ʥʦʩʪʴʶ ʚʠʪʠʣʠʛʦ ʧʦ ʰʢʘʣʝ VIDA (r = ï 0,47; p <0,05). ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʨʨʝʣʷʮʠ-

ʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʤʝʣʘʥʠʥʘ ʥʘ ʚʠʜʠʤʦ ʟʜʦʨʦʚʦʡ ʢʦʞʝ ʠ ʘʢʪʠʚʥʦʩʪʴʶ 

ʚʠʪʠʣʠʛʦ ʧʦ ʰʢʘʣʝ VIDA ʫʩʪʘʥʦʚʣʝʥʘ ʫʤʝʨʝʥʥʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ 

ʩʚʷʟʴ ʜʣʷ ʢʦʞʠ ʪʳʣʘ ʢʠʩʪʝʡ (r = ï 0,45; p <0,05) ʠ ʪʳʣʘ ʩʪʦʧ (r = ï 0,48; p <0,05), ʠ 

ʩʨʝʜʥʷʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʜʣʷ ʢʦʞʠ ʛʦʣʝʥʝʡ (r = ï 0,54; p <0,05) 

(ʪʘʙʣʠʮʘ 2). ʊʦ ʝʩʪʴ, ʯʝʤ ʚʳʰʝ ʙʳʣʘ ʘʢʪʠʚʥʦʩʪʴ ʚʠʪʠʣʠʛʦ ʧʦ ʰʢʘʣʝ VIDA, ʦʪʨʘ-

ʞʘʶʱʝʡ ʩʪʝʧʝʥʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʝʤ ʥʠʞʝ ʙʳʣ ʫʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ 

ʥʘ ʟʜʦʨʦʚʦʡ ʦʢʨʫʞʘʶʱʝʡ ʢʦʞʝ ʨʘʟʛʠʙʘʪʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʣʝʥʝʡ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ 

ʚʟʘʠʤʦʩʚʷʟʠ ʧʘʨʘʤʝʪʨʦʚ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʠʛʤʝʥʪʘ ʠ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ, 

ʥʦ ʧʦʟʚʦʣʷʝʪ ʪʘʢʞʝ ʧʨʝʜʧʦʣʦʞʠʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʚʦʟʤʦʞʥʦ ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ ʣʦʢʘʣʠʟʘʮʠʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʠ ʠʣʠ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʫʯʠʪʳʚʘʶʪ-

ʩ ̫ʚ ʜʘʥʥʳʭ ʰʢʘʣʘʭ ʠ ʦʮʝʥʢʘʭ.  

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʤʝʣʘʥʠʥʘ ʚ ʦʯʘ-

ʛʘʭ ʚʠʪʠʣʠʛʦ ʠ ʥʘ ʚʠʜʠʤʦ ʟʜʦʨʦʚʦʡ ʦʢʨʫʞʘʶʱʝʡ ʢʦʞʝ ʚʳʚ̫ʣʝʥʘ ʩʨʝʜʥʷʷ ʧʦʣʦʞʠ-

ʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʫʨʦʚʥʷ ʤʝʣʘʥʠʥʘ ʚ ʦʯʘʛʘʭ ʚ ʧʦʜʤhrʝʯʥʳʭ ʦʙʣʘʩʪʷʭ (r = 0,55; p 

<0,05), ʥʘ ʩʧʠʥʝ (r = 0,62; p <0,05), ʥʘ ʙʝʜʨʘʭ (r = 0,54; p <0,05) ʠ ʥʘ ʢʦʣʝʥʷʭ (r = 

0,51; p <0,05) ʩ ʫʨʦʚʥʝʤ ʤʝʣʘʥʠʥʘ ʥʘ ʦʢʨʫʞʘʶʱʝʡ ʢʦʞʝ (ʪʘʙʣʠʮʘ 3). ʕʪʦ ʧʦʢʘʟʳʚʘ-

ʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʫʨʦʚʥʷ ʤʝʣʘʥʠʥʘ ʚ ʦʯʘʛʝ ʦʪ ʫʨʦʚʥʷ ʧʠʛʤʝʥʪʘ ʥʘ ʦʢʨʫʞʘʶʱʝʡ ʢʦʞʝ, 

ʥʦ ʦʪʩʫʪʩʪʚʠʝ ʩʠʣʴʥʳʭ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʵʪʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʣʦʢʘʣʠʟʘʮʠʡ ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟ-

ʤʝʨʷʝʤʳʭ ʚʝʣʠʯʠʥ. 

ʇʨʠ ʦʮʝʥʢʝ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʤʝʣʘʥʠʥʘ ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ ʠ ʫʨʦʚ-

ʥʝʤ ʤʝʣʘʥʠʥʘ ʥʘ ʟʜʦʨʦʚʦʡ ʦʢʨʫʞʘʶʱʝʡ ʢʦʞʝ, ʘ ʪʘʢʞʝ ʩʪʘʞʝʤ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝʤ 

ʟʘʙʦʣʝʚʘʥʠʷ ʥʝ ʚʳʷʚʣʝʥʦ ʩʠʣʴʥʳʭ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ. 

 

ɿɸʂʃʖʏɽʅʀɽ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ ʦʙʥʘʨʫʞʝʥ  r ʟʥʘʯʠʤʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ 

ʫʨʦʚʥʝʤ ʤʝʣʘʥʠʥʘ ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ, ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʠ ʘʢʪʠʚʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ ʧʦ 

ʰʢʘʣʝ VIDA ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʰʢʘʣʝ VIDA ʠ ʧʦ ʩʪʘʞʫ ʟʘ-

ʙʦʣʝʚʘʥʠʷ ʥʝʚʦʟʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʢʦʣʠʯʝʩʪʚʝ ʧʠʛʤʝʥʪʘ ʚ ʦʯʘʛʝ, ʪʦ ʝʩʪɹ ʧʨʦʛʨʝʩʩʠʨʦ-

ʚʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʥʝ ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʤʝʣʘʥʠʥʘ ʥʘ ʛʠʧʦʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʭ 

ʫʯʘʩʪʢʘʭ ʢʦʞʠ. ʕʪʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʚ ʢʦʣʠʯʝʩʪʚʝ 
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ʫʨʦʚʥʷ ʤʝʣʘʥʠʥʘ ʚ ʨʘʟʣʠʯʥʳʭ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ ʚ ʚʠʜʝ ʠʩʯʝʟʥʦʚʝʥʠʷ, ʫʤʝʥʴʰʝʥʠʷ 

ʠʣʠ ʝʛʦ ʩʦʭʨʘʥʝʥʠʷ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. Taµeb A., Picardo M. Epidemiology, Definitions and Classification. In: Vitiligo.  Eds. 

M. Picardo, A. Taµeb. Heidelberg: Springer; 2010. p. 13-24. 

2. Papiy N.A. Hardware methods of skin research. Meditsinskaya panorama 2009; (1): 

52-54. [ʇʘʧʠʡ ʅ.ɸ. ɸʧʧʘʨʘʪʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʞʠ. ʄʝʜʠʮʠʥʩʢʘʷ ʧʘʥʦʨʘʤʘ 2009; 

(1): 52-54]. 

3. Linthorst Homan M.W., Wolkerstorfer A., Sprangers M.A., van der Veen J.P. Digital 

image analysis vs. clinical assessment to evaluate repigmentation after punch grafting in vitiligo. 

J Eur Acad Dermatol Venereol 2013; 27(2): e235-8. 

4. Ho B.K., Robinson J.K. Color bar tool for skin type self-identification: A cross-

sectional study. J Am Acad Dermatol 2015; 73(2): 312-3.e1.  

5. Visscher M.O. Skin Color and Pigmentation in Ethnic Skin. Facial Plast Surg Clin 

North Am 2017; 25(1): 119-125.  

ʊʘʙʣʠʮʘ 1. ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ (r) ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʤʝʣʘʥʠʥʘ ʚ ʦʯʘʛʘʭ ʚʠ-

ʪʠʣʠʛʦ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ. 

ʃʦʢʘʣʠʟʘʮʠʷ ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ (r) 

ʃʦʙ ï 0,89* 

ɺʝʢʠ ï 0,19 

ɻyʙʳ ï 0,05 

ʇʦʜʙʦʨʦʜʦʢ 0,1 

ʐʝ ̫ 0,04 

ɻʨyʜʴ ï 0,08 

ʇʦʜʤʳʰʝʯʥʳʝ ʦʙʣʘʩʪʠ 0,07 

ʉʧʠʥʘ ï 0,26 

ʗʛʦʜʠʮʳ 0,05 

ʇʘʭʦʚʳʝ ʩʢʣʘʜʢʠ ï 0,08 

ʇʣʝʯʠ ï 0,38 

ʃʦʢʪʠ ï 0,36 

ʇʨʝʜʧʣʝʯʴʷ ï 0,06 

ʊʳʣ ʢʠʩʪʝʡ ï 0,12 

ɹʝʜʨʘ 0,1 

ʂʦʣʝʥʠ ï 0,27 

ɻʦʣʝʥʠ ï 0,24 

ʊʳʣ ʩʪʦʧ ï 0,04 

ʇʨʠʤʝʯʘʥʠʝ: *  ï p <0,05 
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ʊʘʙʣʠʮʘ 2. ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ (r) ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʤʝʣʘʥʠʥʘ ʚ ʦʯʘʛʘʭ ʚʠ-

ʪʠʣʠʛʦ ʠ ʘʢʪʠʚʥʦʩʪʴʶ ʚʠʪʠʣʠʛʦ ʧʦ ʰʢʘʣʝ VIDA,  ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʤʝʣʘʥʠʥʘ ʥʘ ʚʠ-

ʜʠʤʦ ʟʜʦʨʦʚʦʡ ʢʦʞʝ ʠ ʘʢʪʠʚʥʦʩʪʴʶ ʚʠʪʠʣʠʛʦ ʧʦ ʰʢʘʣʝ VIDA  ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʘ-

ʮʠʝʥʪʦʚ. 

 

ʃʦʢʘʣʠʟʘʮʠʷ ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 

ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʤʝʣʘʥʠʥʘ ʚ 

ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ ʠ ʰʢʘʣʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ VIDA (r) 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 

ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʤʝʣʘʥʠʥʘ ʥʘ 

ʚʠʜʠʤʦ ʟʜʦʨʦʚʦʡ ʢʦʞʝ ʠ 

ʰʢʘʣʦʡ ʘʢʪʠʚʥʦʩʪʠ VIDA (r) 

ʃʦʙ ï 0,32 ï 0,30 

ɺʝʢʠ 0,13 ï 0,18 

ɻyʙʳ ï 0,35 ï 0,25 

ʇʦʜʙʦʨʦʜʦʢ ï 0,17 0,15 

ʑʝʢʠ ï ï 0,23 

ʐʝ ̫ 0,16 0,10 

ɻʨyʜʴ 0,11 ï 0,30 

ʇʦʜʤʳʰʝʯʥʳʝ ʦʙʣʘʩʪʠ ï 0,12 0,01 

ʉʧʠʥʘ ï 0,07 ï 0,29 

ʗʛʦʜʠʮʳ ï 0,01 ï 0,29 

ʇʘʭʦʚʳʝ ʩʢʣʘʜʢʠ ï 0,41 ï 0,29 

ʇʣʝʯʠ ï 0,22 ï 0,12 

ʃʦʢʪʠ 0,28 ï 0,29 

ʇʨʝʜʧʣʝʯʴʷ ï 0,35 ï 0,27 

ʊʳʣ ʢʠʩʪʝʡ 0,19 ï 0,45* 

ɹʝʜʨʘ ï 0,05 ï 0,13 

ʂʦʣʝʥʠ ï 0,47* ï 0,37 

ɻʦʣʝʥʠ 0,13 ï 0,54* 

ʊʳʣ ʩʪʦʧ 0,23 ï 0,48* 

ʇʨʠʤʝʯʘʥʠʝ: *  ï p <0,05 
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ʊʘʙʣʠʮʘ 3. ʉʠʣʘ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʤʝʣʘʥʠʥʘ ʚ ʦʯʘʛʘʭ 

ʚʠʪʠʣʠʛʦ ʠ ʥʘ ʚʠʜʠʤʦ ʟʜʦʨʦʚʦʡ ʢʦʞʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʠʪʠʣʠʛʦ 

 

ʃʦʢʘʣʠʟʘʮʠʷ ʦʯʘʛʦʚ ʚʠʪʠʣʠʛʦ ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ (r) 

ʃʦʙ 0,87 

ɺʝʢʠ 0,1 

ɻyʙʳ 0,3 

ʇʦʜʙʦʨʦʜʦʢ 0,32 

ʐʝ ̫ ï 0,11 

ɻʨyʜʴ 0,37 

ʇʦʜʤʳʰʝʯʥʳʝ ʦʙʣʘʩʪʠ 0,55* 

ʉʧʠʥʘ 0,62* 

ʗʛʦʜʠʮʳ 0,74 

ʇʘʭʦʚʳʝ ʩʢʣʘʜʢʠ 0,32 

ʇʣʝʯʠ 0,59 

ʃʦʢʪʠ 0,09 

ʇʨʝʜʧʣʝʯʴʷ ï 0,04 

ʊʳʣ ʢʠʩʪʝʡ 0,1 

ɹʝʜʨʘ 0,54* 

ʂʦʣʝʥʠ 0,51* 

ɻʦʣʝʥʠ 0,39 

ʊʳʣ ʩʪʦʧ ï 0,13 

ʇʨʠʤʝʯʘʥʠʝ: *  ï p <0,05 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: 

ɼʝʝʚʘ ʅʘʪʘʣʴʷ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʤʝ-

ʜʠʮʠʥʳ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠ-

ʚʝʨʩʠʪʝʪʘ, ʚʨʘʯ-ʜʝʨʤʘʪʦʚʝʥʝʨʦʣʦʛ ʄʅʆʎ ʀʄʇɿ ʅɻʋ 

ʉʝʨʛʝʝʚʘ ʀʨʠʥʘ ɻʝʥʥʘʜʴʝʚʥʘ ï ʜ.ʤ.ʥ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ 

ʤʝʜʠʮʠʥʳ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠ-

ʚʝʨʩʠʪʝʪʘ, ʜʠʨʝʢʪʦʨ ʎʝʥʪʨʘ ʧʦʩʪʜʠʧʣʦʤʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʅʦʚʦʩʠʙʠʨ-

ʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
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ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʚ ʢʨʦʚʠ ʚ ʜʠʥʘʤʠʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʪʝʨʤʠʯʝʩʢʦʡ ʪʨʘʚʤʳ / 
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ʈɽɿʖʄɽ 

ʀʟʫʯʝʥʠʝ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʚ ʜʠʥʘʤʠʢʝ ʪʝʨʤʠʯʝʩʢʦʡ ʪʨʘʚʤʳ (ʊʊ), ʫʥʠʬʠ-

ʮʠʨʦʚʘʥʥʦʡ ʧʦ ʧʣʦʱʘʜʠ ʠ ʛʣʫʙʠʥʝ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʧʘʨʘʮʠʠ ʦʞʦʛʦʚʦʡ ʨʘʥʳ ʧʦʟʚʦ-

ʣʠʪ ʫʪʦʯʥʠʪʴ ʨʦʣʴ ʠʤʤʫʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʧʘʪʦʛʝʥʝʟʝ ʊʊ, ʠʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʠ ʧʨʦ-

ʛʥʦʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʦʮʝʥʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʧʘʨʘʮʠʠ ʦʞʦʛʦʚʦʡ ʨʘʥʳ ʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʚ ʜʠʥʘʤʠʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʊʊ. ʊʊ IIIɸ ʩʪʝʧʝʥʠ 

ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʴʶ 3,5% ʤʦʜʝʣʠʨʦʚʘʣʠ ʫ ʧʦʣʦʚʦʟʨʝʣʳʭ ʢʨʳʩ ïʩʘʤʮʦʚ ʣʠ-

ʥʠʠ Wistar ʧʦʛʨʫʞʝʥʠʝʤ ʫʯʘʩʪʢʘ ʢʦʞʠ ʚ ʚʦʜʫ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 98-99
0
ʉ ʥʘ 12 ʩ. ʩ 

ʝʞʝʜʥʝʚʥʳʤ ʥʘʣʦʞʝʥʠʝʤ ʘʩʝʧʪʠʯʝʩʢʦʡ ʧʦʚʷʟʢʠ ʥʘ ʦʙʣʘʩʪʴ ʦʞʦʛʘ. ʅʘ 5, 10 ʠ 20 ʩʫ-
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ʪʢʠ ʦʪ ʤʦʤʝʥʪʘ ʠʥʜʫʢʮʠʠ ʊʊ ʦʮʝʥʠʚʘʣʠ ʧʣʦʱʘʜʠ ʨʘʥʳ ʠ ʩʢʦʨʦʩʪʴ ʝʝ ʵʧʠʪʝʣʠʟʘʮʠʠ, 

ʢʦʣʠʯʝʩʪʚʦ ʚ ʢʨʦʚʠ ʧʦʧʫʣʷʮʠʡ ʣʝʡʢʦʮʠʪʦʚ, ʣʠʤʬʦʮʠʪʦʚ ʩ ʬʝʥʦʪʠʧʦʤ CD3
+
 ʠ 

CD45RA
+
, ʧʦʛʣʦʪʠʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʘʩ-

ʪʠʮ ʣʘʪʝʢʩʘ, ʢʠʩʣʦʨʦʜʟʘʚʠʩʠʤʳʡ ʤʝʪʘʙʦʣʠʟʤ ï ʚ ʩʧʦʥʪʘʥʥʦʤ ʠ ʠʥʜʫʮʠʨʦʚʘʥʥʦʤ 

ʅʉʊ-ʪʝʩʪʝ, ʢʦʥʮʝʥʪʨʘʮʠ ʁʚ ʩʳʚʦʨʦʪʢʝ IL-4, TNF-Ŭ, IFN-ɔ, IgM ʠ IgG. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʧʨʠ ʊʊ ʦʪ 5 ʢ 20 ʩʫʪʢʘʤ ʫʤʝʥʴʰʘʝʪʩʷ ʘʙʩʦʣʶʪʥʘʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʨʘ-

ʥʝʚʦʛʦ ʜʝʬʝʢʪʘ, ʧʨʦʛʨʝʩʩʠʚʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʵʧʠʪʝʣʠʟʘʮʠʠ ʨʘʥʳ ʠ ʜʦʣʷ 

ʫʤʝʥʴʰʝʥʠʷ ʝʝ ʧʣʦʱʘʜʠ. ʅʘ 5 ʠ 10 ʩʫʪʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʢ 20 ʩʫʪʢʘʤ ʚʦʩʩʪʘʥʘʚʣʠ-

ʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʚ ʢʨʦʚʠ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʠ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ, ʤʦʥʦ-

ʮʠʪʦʚ, ʧʦʛʣʦʪʠʪʝʣʴʥʘʷ ʠ ʅʉʊ-ʨʝʜʫʮʠʨʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ; ʥʘ 5 ʠ 10 

ʩʫʪʢʠ ʩʥʠʞʘʝʪʩʷ, ʘ ʢ 20 ʩʫʪʢʘʤ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʚ ʢʨʦʚʠ ʣʠʤʬʦʮʠʪʦʚ, 

CD3
+
, ʢʦʣʠʯʝʩʪʚʦ CD45RA

+
 ʩʥʠʞʘʝʪʩʷ ʥʘ 5, 10 ʠ 20 ʩʫʪʢʠ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʚ ʩʳʚʦ-

ʨʦʪʢʝ IgM ʥʝ ʠʟʤʝʥʷʝʪʩʷ, ʘ IgG ï ʩʥʠʞʘʝʪʩʷ ʥʘ 5 ʠ 10 ʩʫʪʢʠ ʊʊ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʩr -

ʚʦʨʦʪʢʝ TNF-Ŭ, IL-4 ʧʦʚʳʰʘʝʪʩʷ, ʘ IFN-ɔ ï ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʥʘ 5, 10 ʠ 20 ʩʫʪʢʠ. ʋʩʪʘ-

ʥʦʚʣʝʥʳ ʘʩʩʦʮʠʘʮʠʠ ʤʝʞʜʫ ʧʣʦʱʘʜʴʶ ʦʞʦʛʘ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʨʘʞʝʥʥʳʝ ʥʘ 5 ʠ 10 ʩʫʪʢʠ ʊʊ. ɺʳʷʚʣʝʥʳ ʧʨʷʤʳʝ ʩʨʝʜʥʝʡ ʩʠʣʳ ʩʚ̫-

ʟʠ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʚ ʢʨʦʚʠ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʠ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ, ʘʢʪʠʚ-

ʥʦʩʪʴʶ ʬʘʛʦʮʠʪʦʟʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʬʘʛʦʮʠʪʦʟʘ, ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 

ʩʧʦʥʪʘʥʥʦʛʦ ʅʉʊ-ʪʝʩʪʘ, ʘʢʪʠʚʥʦʩʪʴʶ ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʅʉʊ-ʪʝʩʪʘ ʥʝʡʪʨʦʬʠʣʦʚ, 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚ ʩʳʚʦʨʦʪʢʝ TNF-Ŭ ʠ IL-4, ʦʙʨʘʪʥʳʝ ʩʨʝʜʥʝʡ ʩʠʣʳ ʩʚʷʟʠ ʩ ʦʙʱʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʚ ʢʨʦʚʠ ʣʠʤʬʦʮʠʪʦʚ, ʢʦʣʠʯʝʩʪʚʦʤ CD3
+
, ʢʦʣʠʯʝʩʪʚʦʤ CD45RA

+
, ʢʦʥ-

ʮʝʥʪʨʘʮʠʝʡ ʚ ʩʳʚʦʨʦʪʢʝ IgM, IgG. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʨʤʠʯʝʩʢʘʷ ʪʨʘʚʤʘ, ʨʝʧʘʨʘʮʠʷ, ʠʤʤʫʥʥʳʡ ʩʪʘʪʫʩ, ʚʟʘʠ-

ʤʦʩʚʷʟʴ 

 

SUMMARY  

The study of the immune status in the dynamics of thermal trauma (TT), unified in 

area and depth, and indicators of burn wound repair will  clarify the role of immune fac-

tors in the pathogenesis of TT, their diagnostic and prognostic significance.  

Objective: to evaluate the relationship between burn wound repair indicators and 

immune status indicators in the dynamics of experimental TT. TT of the IIIA  degree and a 

relative area of 3.5% were modeled in sexually mature male Wistar rats by immersing the 

skin area in water at a temperature of 98-99
0
C for 12 seconds with daily application of an 

aseptic bandage to the burn area. The wound area and the rate of its epithelization, the 

number of leukocyte populations in the blood, lymphocytes with the CD3
+
 and CD45RA

+
 

phenotype, the absorption capacity of blood neutrophils using latex particles, oxygen-

dependent metabolism-in a spontaneous and induced NST test, serum concentrations of 
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IL-4, TNF-Ŭ, IFN-ɔ, IgM and IgG were evaluated on days 5, 10, and 20 from the moment 

of TT induction. It was found that with TT from 5 to 20 days, the absolute and relative 

area of the wound defect decreases, the rate of wound epithelization and the proportion of 

reduction in its area progressively increases. On the 5th and 10th days, the number of rod-

and segmented-nuclear neutrophils, monocytes, and the absorption and NST-reducing ab-

ilities of neutrophils increases, and by the 20th day, the number of lymphocytes in the 

blood, CD3
+
, and the number of CD45RA

+
 decreases by the 5th, 10th, and 20th days is 

restored. Serum concentration of IgM is not modified, and IgG is reduced by 5 and 10-day 

TT, the concentration of serum TNF-Ŭ, IL-4 increased and IFN-ɔ does not change for 5, 

10 and 20 days. Associations were established between the burn area and immune status 

indicators, which were most pronounced on days 5 and 10 of TT. Direct medium-strength 

relationships with the number of rod and segmented neutrophils in the blood, phagocyto-

sis activity, phagocytosis intensity, activity and intensity of the spontaneous NST test, ac-

tivity  of the induced NST neutrophil test, serum concentrations of TNF-Ŭ and IL-4, in-

verse medium-strength relationships with the total number of lymphocytes in the blood, 

the number of CD3
+
, the number of CD45RA

+
, serum concentrations of IgM, IgG were 

revealed. 

Keyword:  thermaltrauma, repair, immune status, relationship 

 

ɺɺɽɼɽʅʀɽ 

ʊʝʨʤʠʯʝʩʢʘʷ ʪʨʘʚʤʘ (ʊʊ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʜʥʫ ʠʟ ʢʣʶʯʝʚʳʭ ʤʝʜʠʢʦ-

ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ. 

ʇʦ ʜʘʥʥʳʤ ɺʆɿ, ʝʞʝʛʦʜʥʦ ʚ ʤʠʨʝ ʨʝʛʠʩʪʨʠʨʫʶʪ ʦʢʦʣʦ 10 ʤʣʥ ʩʣʫʯʘʝʚ ʦʞʦ-

ʛʦʚ ʚʩʝʭ ʪʠʧʦʚ, ʊʊ ʷʚʣʷʝʪʩʷ ʯʝʪʚʝʨʪʦʡ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʧʨʠʯʠʥʦʡ ʪʨʘʚʤʳ [1,2]. ɺ 

ʈʦʩʩʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʫʢʣʦʥʥʳʡ ʨʦʩʪ ʯʠʩʣʘ ʙʦʣʴʥʳʭ ʩ ʊʊ, ʚ 2018 ʛ ʙʳʣʦ ʟʘʨʝʛʠʩʪ-

ʨʠʨʦʚʘʥʦ 49262 ʩʣʫʯʘʝʚ, ʢʘʞʜʳʡ ʪʨʝʪʠʡ ʙʦʣʴʥʦʡ ʥʫʞʜʘʝʪʩʷ ʚ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ [3]. ɺ 

ʩʪʨʫʢʪʫʨʝ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʦʡ ʪʨʘʚʤʳ ʚ ʈʌ ʚ 2018 ʛ. ʊʊ ʩʦʩʪʘʚʠʣʘ 2,8% ʩʨʝʜʠ 

ʚʟʨʦʩʣʦʛʦ ʠ 6,1% ʩʨʝʜʠ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʃʝʪʘʣʴʥʦʩʪʴ ʫ ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ ʩ 

ʊʊ ʩʦʩʪʘʚʠʣʘ 4,8%. ʂʣʶʯʝʚʦʡ ʧʨʠʯʠʥʦʡ ʚʳʩʦʢʦʡ ʣʝʪʘʣʴʥʦʩʪʠ ʧʨʠ ʊʊ ʷʚʣʷʝʪʩʷ ʦʪ-

ʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʢʦʥʮʝʧʮʠʠ ʣʝʯʝʥʠʷ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʩʧʦ-

ʣʦʞʝʥʳ ʧʨʝʜʧʨʠʷʪʠʷ ʤʝʪʘʣʣʫʨʛʠʠ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʠ ʤʝʪʘʣʣʦʦʙʨʘʙʦʪʢʠ, ʧʨʠʙʦʨʦ-

ʩʪʨʦʝʥʠʷ, ʣʝʛʢʦʡ ʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʯʪʦ ʩʦʟʜʘʸʪ ʚʩʝ ʧʨʝʜʧʦʩʳʣʢʠ ʢ ʘʚʘ-

ʨʠʡʥʳʤ ʩʠʪʫʘʮʠʷʤ ʠ ʨʠʩʢʫ ʦʞʦʛʦʚʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ. ʏʠʩʣʦ ʧʦʩʪʨʘʜʘʚʰʠʭ ʦʪ ʊʊ ʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʥʪʨʘʭ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ ʚ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʪʝʭʥʦʛʝʥ-

ʥʳʭ ʢʘʪʘʩʪʨʦʬ, ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʘʢʪʦʚ ʠ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ. ʊʘʢ, ʧʦʢʘʟʘʪʝʣʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʊʊ ʧʦ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2018 ʛ ʩʦʩʪʘʚʠʣ 0,37 ʥʘ 1 000 ʥʘ-

ʩʝʣʝʥʠʷ. ɺ 2018 ʛ. ʚ ʋʨʘʣʴʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʣʝʪʘʣʴʥʦʩʪʴ ʫ ʚʟʨʦʩʣʳʭ ʧʘʮʠ-
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ʝʥʪʦʚ ʩ ʊʊ ʩʦʩʪʘʚʠʣʘ 5,3% ï ʥʘʠʙʦʣʴʰʘʷ ʧʦ ʈʌ ʩʨʝʜʠ ʙʦʣʴʥʳʭ ʩ ʊʊ ʩʪʘʨʰʝ ʪʨʫʜʦ-

ʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ (11,2%). ɺ ʋʨʘʣʴʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ 

ʧʷʪʴ ʦʞʦʛʦʚʳʭ ʦʪʜʝʣʝʥʠʡ ʠ ʦʜʠʥ ʦʞʦʛʦʚʳʡ ʮʝʥʪʨ (ʛ. ʏʝʣʷʙʠʥʩʢ) ʜʣʷ ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʦʛʦ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʣʝʯʝʥʠʷ ʧʦʩʪʨʘʜʘʚʰʠʭ ʦʪ ʊʊ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦʢʘʟʘʪʝʣʴ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʦʞʦʛʦʚʳʤʠ ʢʦʡʢʘʤʠ ʧʦ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ 

ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʈʌ (0,18 ʥʘ 10 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) ʠ ʩʦʩʪʘʚʣʷʝʪ 0,12 ʥʘ 10 ʪʳʩ. 

ʋʚʝʣʠʯʠʣʩʷ ʧʦʢʘʟʘʪʝʣʴ çʨʘʙʦʪʳ ʢʦʡʢʠè ʧʦ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩ 330 ʜʥʝʡ ʚ 2014 

ʛ. ʜʦ 339 ʚ 2018 ʛ.  

ɼʘʥʥʘʷ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʊʊ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʙʲʷʩʥʷ-

ʝʪʩʷ ʩʣʦʞʥʦʩʪʴʶ ʠ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ 

ʨʘʟʚʠʪʠʷ, ʪʝʯʝʥʠʷ ʠ ʠʩʭʦʜʘ ʪʷʞʝʣʳʭ ʦʞʦʛʦʚ. ʇʦ ʤʥʝʥʠʶ ʢʦʤʙʫʩʪʠʦʣʦʛʦʚ, ʥʝʦʙʭʦʜʠ-

ʤ  rʧʨʠʦʨʠʪʝʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟʫʯʝʥʠʝ ʠ 

ʧʦʥʠʤʘʥʠʝ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʦʞʦʛʦʚʦʡ ʨʘʥʳ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʝʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʠ 

ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ, ʤʝʪʦʜʦʚ ʩʦʭʨʘʥʥʦʡ ʥʝʢʨʵʢʪʦʤʠʠ ʠ ʟʘʢʨʳʪʠʷ 

ʨʘʥʳ, ʩʦʚʨʝʤʝʥʥʳʭ ʟʘʤʝʥʠʪʝʣʝʡ ʢʦʞʠ [4, 5, 6, 7, 8]. ɺ ʧʘʪʦʛʝʥʝʟʝ ʊʊ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝ-

ʥʠʝ ʠʤʝʶʪ ʠʤʤʫʥʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʨʦʣʴ ʥʝʡʪʨʦʬʠʣʦʚ, ʤʦʥʦʮʠ-

ʪʦʚ, ʣʠʤʬʦʮʠʪʦʚ, ʛʫʤʦʨʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ. ɺʝʨʦʷʪʥʦ,ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʦʩʣʦʞʥʝʥʠʡ ʚ ʚʠʜʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ, ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʠ ʩʝʧʩʠʩʘ, ʛʠʧʝʨʪʨʦ-

ʬʠʯʝʩʢʠʭ ʠ ʢʝʣʣʦʠʜʥʳʭ ʨʫʙʮʦʚ ʷʚʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʦʩʧʘʣʠ-

ʪʝʣʴʥʦʡ ʬʘʟʳ, ʘ ʪʘʢ ʞʝ ʦʪʤʝʯʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʟʘʞʠʚʣʝʥʠʷ ʦʞʦʛʦʚʦʡ ʨʘʥʳ 

ʦʪʛʣʫʙʠʥʳ ʠ ʧʣʦʱʘʜʠ ʧʦʚʨʝʞʜʝʥʠʷ, ʫʨʦʚʥʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʚ ʢʨʦʚʠ 

(ʧʨʠ ʪʷʞʝʣʳʭ ʦʞʦʛʘʭ ʚʳʰʝ ʠ ʫʩʪʦʡʯʠʚʝʝ), ʠʥʬʠʣʴʪʨʘʮʠʠ ʦʯʘʛʘ ʥʝʡʪʨʦʬʠʣʘʤʠ (ʧʨʠ 

ʪʷʞʝʣʳʭ ʦʞʦʛʘʭ ʦʥʘ ʥʘʯʠʥʘʝʪʩʷ ʧʦʟʜʥʝʝ ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʜʦʣʴʰʝ), ʠ ʜʨʫʛʠʭ ʬʘʢʪʦ-

ʨʦʚ[9]. ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʚʷʟʳʚʘʶʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʝʢʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ, 

ʚʢʣʶʯʘʷ ʩʝʧʩʠʩ, ʧʦʩʣʝ ʊʊ ʩ ʠʟʙʳʪʦʯʥʳʤʠ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʳʤʠ ʨʝʘʢʮʠʷʤʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʢʘʢ ʢʦʤʧʝʥʩʘʮʠʶ ʥʘ ʜʣʠʪʝʣʴʥʳʡ, ʫʩʪʦʡʯʠʚʳʡ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʦʪʚʝʪ [10]. 

ʉ ʫʯʝʪʦʤ ʠʟʣʦʞʝʥʥʦʛʦ, ʠʟʫʯʝʥʠʝ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʚ ʜʠʥʘʤʠʢʝ ʊʊ, ʫʥʠʬʠʮʠʨʦʚʘʥ-

ʥʦʡ ʧʦ ʧʣʦʱʘʜʠ ʠ ʛʣʫʙʠʥʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ invivo ʠ ʦʮʝʥʢʘ ʚʟʘʠʤʦʩʚʷ-

ʟʠ ʧʦʢʘʟʘʪʝʣʝʡ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʚ ʢʨʦʚʠ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʧʘʨʘʮʠʠ ʦʞʦʛʦʚʦʡ ʨʘʥʳ 

ʠʤʝʝʪ ʥʝʩʦʤʥʝʥʥʦʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʠ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʟʚʦʣʠʪ ʫʪʦʯʥʠʪʴ 

ʨʦʣʴ ʠʤʤʫʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʧʘʪʦʛʝʥʝʟʝ ʊʊ, ʠʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ. ɺ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʊʊ ʚʳʙʠʨʘʶʪ 

ʢʨʳʩ, ʢʦʪʦʨʳʝ ʚʧʦʣʥʝ ʧʨʠʝʤʣʝʤʳ ʠ ʚʦ ʤʥʦʛʦʤ ʧʨʝʚʦʩʭʦʜʷʪ ʤʳʰʝʡ, ʦʩʦʙʝʥʥʦ ʚ ʦʪ-

ʥʦʰʝʥʠʠ ʩʠʩʪʝʤʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʠʤʤʫʥʥʳʭ ʠʟʤʝʥʝʥʠʡ [11, 12].  

ʎʝʣʴ ʨʘʙʦʪʳ: ʦʮʝʥʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʧʘʨʘʮʠʠ ʦʞʦʛʦʚʦʡ ʨʘʥʳ ʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʚ ʜʠʥʘʤʠʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʊʊ. 
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ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ 86ʧʦʣʦʚʦʟʨʝʣʳʭ ʢʨʳʩʘʭ-ʩʘʤʮʘʭ ʣʠʥʠʠ Wistarʤʘʩʩʦʡ 

240Ñ20 ʛ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ ʨʘʮʠʦʥʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʢʣʠʥʠʢʝ (ʚʠʚʘʨʠʠ) ʌɻɹʆʋ ɺʆ ʖʋɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʧʨʠ ʩʪʨʦʛʦʤ ʩʦʙʣʶʜʝʥʠʠ 

ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʫʭʦʜʫ ʠ ʩʦʜʝʨʞʘʥʠʶ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʚʳʚʦʜʫ ʠʭ ʠʟ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʫʪʠʣʠʟʘʮʠʝʡ [13,14]. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʜʦʙʨʝʥʦ ʵʪʠʯʝʩʢʠʤ 

ʢʦʤʠʪʝʪʦʤ ʌɻɹʆʋ ɺʆ ʖʋɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ (ʧʨʦʪʦʢʦʣ ˉ10 ʦʪ 15.11.2019 ʛ.). 

ɾʠʚʦʪʥʳʝ ʙʳʣʠ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ: ʛʨʫʧʧʘ 1 (n=26) ï ʠʥʪʘʢʪ-

ʥʳʡ ʢʦʥʪʨʦʣʴ, ʛʨʫʧʧʘ 2 (n=60) ï ʞʠʚʦʪʥʳʝ ʩ ʊʊ ʠ ʝʞʝʜʥʝʚʥʳʤ ʥʘʣʦʞʝʥʠʝʤ ʘʩʝʧʪʠʯʝ-

ʩʢʦʡ ʧʦʚʷʟʢʠ ʥʘ ʦʙʣʘʩʪʴ ʦʞʦʛʘ. ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʊʊ IIIɸ ʩʪʝʧʝʥʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʧʣʦʱʘʜʴʶ 3,5% ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʫʯʘʩʪʦʢ ʢʦʞʠ ʤʝʞʣʦʧʘʪʦʯʥʦʡ ʦʙʣʘʩʪʠ ʢʨʳʩʳ ʧʦʛʨʫ-

ʞʘʣʠ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ ʪʝʤʧʝʨʘʪʫʨʦʡ 98-99
0
ʉ ʥʘ 12 ʩ. ɻʣʫʙʠʥʫ ʦʞʦʛʘ ʚʝʨʠʬʠ-

ʮʠʨʦʚʘʣʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. ɼʣʷ ʘʥʝʩʪʝʟʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʝʧʘʨʘʪ çɿʦʣʝ-

ʪʠʣ-100è (çVirbacSanteAnimaleè, ʌpaʥʮʠʷ) ʚ ʜʦʟʝ 20 ʤʛ/ʢʛ. ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʧʣʦʱʘʜʠ 

ʨʘʥʳ ʯʝʨʝʟ 24 ʯ, ʥʘ 5 ʠ 10 ʩʫʪʢʠ ʧʦʩʣʝ ʊʊ ʤʝʪʦʜʦʤ ʮʠʬʨʦʚʦʡ ʧʣʘʥʠʤʝʪʨʠʠ ʠʩʧʦʣʴʟʦ-

ʚʘʣʠ ʬʦʪʦʢʘʤʝʨʫ çNikonCoolpix S2800è (ʂʠʪʘʡ) ʠ ʧʘʢʝʪ ʧʨʦʛʨʘʤʤ 

çMicrosoftOfficeVisioè. ʉʢʦʨʦʩʪʴ ʵʧʠʪʝʣʠʟʘʮʠʠ (VS) ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ:  

VS = S ī Sn / t, ʛʜʝ S ï ʥʘʯʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʨʘʥʳ ʜʦ ʣʝʯʝʥʠʷ (ʚ ʜʘʣʴʥʝʡʰʝʤ, ʧʣʦʱʘʜʴ 

ʧʨʠ ʧʨʝʜʳʜʫʱʝʤ ʠʟʤʝʨʝʥʠʠ); Sn ïʧʣʦʱʘʜʴ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʠʟʤʝʨʝʥʠʠ; t ï ʯʠʩʣʦ 

ʜʥʝʡ ʤʝʞʜʫ ʠʟʤʝʨʝʥʠʷʤʠ. ʇʣʦʱʘʜʴ ʨʘʥʳ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʠʟʤʝʨʝʥʠʷʭ ʦʧʨʝʜʝʣʷʣʠ ʚ %, 

ʧʨʠʥʠʤʘʷ ʟʘ 100% ʧʣʦʱʘʜʴ ʜʦ ʣʝʯʝʥʠʷ, ʨʝʟʫʣʴʪʘʪ ʚʳʨʘʞʘʣʠ ʚ %/ʩʫʪʢʠ. ʅʘ 5, 10 ʠ 20 

ʩʫʪʢʠ ʦʪ ʤʦʤʝʥʪʘ ʠʥʜʫʢʮʠʠ ʊʊ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʟʘʙʦʨ ʢʨʦʚʠ ʧʦʜ ʥʘʨʢʦʟʦʤ ʧʦʩʣʝ ʪʦʨʘ-

ʢʦʪʦʤʠʠ ʧʫʥʢʮʠʝʡ ʩʝʨʜʮʘ ʚ ʦʙʣʘʩʪʠ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʚ ʚʘʢʫʫʤʥʳʝ ʧʨʦʙʠʨʢʠ 

çVacuetteè (çGreinerBio-Oneè, ɸʚʩʪʨʠʷ). ʂʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ 

ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ ʜʣʷ ʚʝʪʝʨʠʥʘʨʠʠ çɺʉ-2800Vetè 

(çMindrayè, ʂʠʪʘʡ), ʦʪʢʘʣʠʙʨʦʚʘʥʥʦʤ ʜʣʷ ʢʨʳʩ, ʣʝʡʢʦʮʠʪʘʨʥʫʶ ʬʦʨʤʫʣʫ ʧʦʜʩʯʠʪʳʚʘ-

ʣʠ ʚ ʤʘʟʢʘʭ ʢʨʦʚʠ, ʦʢʨʘʰʝʥʥʳʭ ʘʟʫʨ II-ʵʦʟʠʥʦʤ ʧʦ ʈʦʤʘʥʦʚʩʢʦʤʫ-ɻʠʤʟʝ. ʅʝʡʪʨʦʬʠʣʳ 

ʠ ʣʠʤʬʦʮʠʪ  rʠʟ ʢʨʦʚʠ ʚʳʜʝʣʷʣʠ ʥʘ ʜʚʦʡʥʦʤ ʛʨʘʜʠʝʥʪʝ ʧʣʦʪʥʦʩʪʠ (1,077 ʠ 1,092 ʛ/ʤʣ) 

ʬʠʢʦʣʣ-ʚʝʨʦʛʨʘʬʠʥʘ. ʇʦʛʣʦʪʠʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ ʠʩʩʣʝʜʦʚʘʣʠ ʩ 

ʠʩʧʦʣʟɹʦʚʘʥʠʝʤ ʯʘʩʪʠʮ ʤʦʥʦʜʠʩʧʝʨʩʥʦʛʦ (ʜʠʘʤʝʪʨ 1,7 ʤʢʤ) ʧʦʣʠʩʪʠʨʦʣʴʥʦʛʦ ʣʘʪʝʢʩʘ, 

ʫʯʠʪʳʚʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʘʛʦʮʠʪʦʟʘ. ʂʠʩʣʦʨʦʜʟʘʚʠʩʠʤʳʡ ʤʝʪʘʙʦʣʠʟʤ 

ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ ʠʩʩʣʝʜʦʚʘʣʠ ʚ ʩʧʦʥʪʘʥʥʦʤ ʠ ʠʥʜʫʮʠʨʦʚʘʥʥʦʤ ʅʉʊ-ʪʝʩʪʝ, ʫʯʠʪʳ-

ʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ. ʉʫʙʧʦʧʫʣʷʮʠʦʥʥʳʡ ʩʧʝʢʪʨ ʣʠʤʬʦʮʠʪʦʚ ʢʨʦʚʠ ʦʧʨʝ-

ʜʝʣʷʣʠ ʥʘ ʧʨʦʪʦʯʥʦʤ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʝ çNaviosè (çBeckmanCoulterè, ʉʐɸ) ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʢʨʳʩʠʥʳʭ ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʘʥʪʠʪʝʣ çCloud-CloneCorp.è 

(ʂʠʪʘʡ) ʩ ʬʝʥʦʪʠʧʦʤ CD3
+
 ʠ CD45RA

+
, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʫ ʢʨʳʩ ʤʘʨʢʝʨʘʤʠ ʧʨʝʠʤʫ-

ʱʝʩʪʚʝʥʥʦ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [15]. ʅʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 

ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʤ ʘʥʘʣʠʟʘʪʦʨʝ çPersonal LABè (ʀʪʘʣʠʷ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʬʠ-
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ʯʝʩʢʠʭ ʪʝʩʪ-ʩʠʩʪʝʤ ʜʣʷ ʢʨʳʩ ʬʠʨʤʳ çCloud-CloneCorp.è (ʂʠʪʘʡ) ʚ ʩʳʚʦʨʦʪʢʝ ʦʧʨʝʜʝ-

ʣʷʣʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʠʥʪʝʨʣʝʡʢʠʥʘ-4 (IL-4), ʪʫʤʦʨʥʝʢʨʦʪʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ-ʘʣʴʬʘ (TNF-

Ŭ), ʠʥʪʝʨʬʝʨʦʥʘ-ʛʘʤʤʘ (IFN-ɔ), ʨʝʟʫʣʴʪʘʪ ʚʳʨʘʞʘʣʠ ʚ ʧʛ/ʤʣ; ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠ-

ʬʠʯʝʩʢʠʭ ʪʝʩʪ-ʩʠʩʪʝʤ ʜʣʷ ʢʨʳʩ ʬʠʨʤʳ çCloud-CloneCorp.è (ʂʠʪʘʡ) ï ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʄ (IgM) ʠ G (IgG), ʨʝʟʫʣʴʪʘʪ ʚʳʨʘʞʘʣʠ ʚ ʛ/ʣ. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙ-

ʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ IBM SPSS Statisticsv. 19. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʳʙʦʨʦʢ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʬʦʨʤʘʪʝ çMe (Q25; Q75)è, ʛʜʝ ʄe ï ʤʝʜʠʘʥʘ, 

Q25 ʠ Q75 ï ʟʥʘʯʝʥʠʝ ʥʠʞʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʢʚʘʨʪʠʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʦʚʝʨʢʫ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ ʚ ʛʨʫʧʧʘʭ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʢʨʠʪʝ-

ʨʠʷ ʄʘʥʥʘ-ʋʠʪʥʠ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʠʟʫʯʘʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠʩʧʦʣʴʟʦʚʘ-

ʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ (R). ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʩʯʠʪʘʣʠ ʟʥʘʯʠ-

ʤʳʤʠ ʧʨʠ ʨ<0,05.  

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ  ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ 

ʌɻɹʋ çʌʦʥʜ ʩʦʜʝʡʩʪʚʠʷ ʨʘʟʚʠʪʠʶ ʤʘʣʳʭ ʬʦʨʤ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʩʬʝʨʝè ʧʦ ʧʨʦʛʨʘʤʤʝ ʋ.ʄ.ʅ.ʀ.ʂ. (ʜʦʛʦʚʦʨ ˉ15583ɻʋ/2020 ʦʪ 05.07.2020 ʛ). 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ʠ ʏʝʣʷʙʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ ˉ 20-415-740016 

 

ʈɽɿʋʃʔʊɸʊʓ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʇʦʢʘʟʘʪʝʣʠ ʨʝʧʘʨʘʮʠʠ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʊʊ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1. ʅʘ 

10 ʩʫʪʢʠ ʊʊ ʘʙʩʦʣʶʪʥʘʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʦʞʦʛʘ ʫʤʝʥʴʰʘʶʪʩʷ, ʘ ʩʢʦʨʦʩʪʴ 

ʵʧʠʪʝʣʠʟʘʮʠʠ ʠ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ ʨʘʥʳ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ 5 ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɸʥʘʣʦʛʠʯʥʘʷ ʪʝʥʜʝʥʮʠʷ ʟʘʬʠʢʩʠ-

ʨʦʚʘʥʘ ʥʘ 20 ʩʫʪʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 10 ʩʫʪʦʢ ʊʊ: ʘʙʩʦʣʶʪʥʘʷ ʧʣʦʱʘʜʴ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʧʣʦʱʘʜʴ ʦʞʦʛʦʚʦʛʦ ʜʝʬʝʢʪʘ ʢʦʞʠ ʫʤʝʥʴʰʘʶʪʩʷ, ʩʢʦʨʦʩʪʴ ʵʧʠʪʝʣʠʟʘʮʠʠ ʠ ʫʤʝʥʴ-

ʰʝʥʠʝ ʧʣʦʱʘʜʠ ʨʘʥʳ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ʂʨʦʤʝ ʵʪʦʛʦ, ʥʘ 20 ʩʫʪʢʠ ʊʊ ʘʙʩʦʣʶʪʥʘʷ 

ʧʣʦʱʘʜʴ ʦʞʦʛʘ, ʩʢʦʨʦʩʪʴ ʵʧʠʪʝʣʠʟʘʮʠʠ ʠ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ ʨʘʥʳ ʟʥʘʯʠʤʦ ʦʪʣʠ-

ʯʘʶʪʩʷ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʥʘ 5 ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʛʦʚʦʨʠʪʴ ʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʤ ʫʤʝʥʴʰʝʥʠʠ ʘʙʩʦʣʶʪʥʦʡ ʧʣʦʱʘʜʠ ʦʞʦʛʘ, ʫʚʝʣʠʯʝʥʠʠ 

ʩʢʦʨʦʩʪʠ ʵʧʠʪʝʣʠʟʘʮʠʠ ʠ ʫʤʝʥʴʰʝʥʠʠ ʧʣʦʱʘʜʠ ʨʘʥʳ ʚ ʜʠʥʘʤʠʢʝ ʥʘʙʣʶʜʝʥʠʷ. 

ʇʦʢʘʟʘʪʝʣʠ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʚ ʢʨʦʚʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. ʅʘ 5 ʩʫʪʢʠ ʊʊ 

ʚ ʢʨʦʚʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʠ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡ-

ʪʨʦʬʠʣʦʚ, ʤʦʥʦʮʠʪʦʚ. ʇʨʠ ʦʮʝʥʢʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ 

ʦʙʥʘʨʫʞʝʥʦ ʙʦʣʝʝ ʯʝʤ ʜʚʫʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʬʘʛʦʮʠʪʦʟʘ ʠ ʠʥʪʝʥʩʠʚʥʦ-

ʩʪʠ ʬʘʛʦʮʠʪʦʟʘ, ʫʚʝʣʠʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʅʉʊ-ʪʝʩʪʘ ʚ ʩʧʦʥʪʘʥʥʦʤ ʠ 

ʠʥʜʫʮʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʘʭ. ɺ ʢʨʦʚʠ ʩʥʠʞʘʝʪʩʷ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʤʬʦʮʠʪʦʚ, ʩʥʠ-

ʞʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ CD3
+
 ʠ CD45RA

+
 ʢʣʝʪʦʢ. ʇʨʠ ʦʮʝʥʢʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʩʳʚʦʨʦʪʢʝ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ IgM ʧʨʠ ʩʥʠ-
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ʞʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ IgG. ʀʩʩʣʝʜʦʚʘʥʠʝ ʮʠʪʦʢʠʥʦʚʦʛʦ ʧʨʦʬʠʣʷ ʚ ʩʳʚʦʨʦʪʢʝ ʧʦʟʚʦ-

ʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ TNF-Ŭ, IL-4 ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʟʥʘʯʠʤʳʭ 

ʠʟʤʝʥʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ IFN-ɔ. ʅʘ 10 ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʊʊ ʚ ʢʨʦʚʠ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩ ̫ʢʦʣʠʯʝʩʪʚʦ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʠ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ, ʤʦʥʦʮʠʪʦʚ. ʇʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ ʚrʷʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʘʛʦʮʠʪʦʟʘ, ʘʢʪʠʚʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʅʉʊ-ʪʝʩʪʘ ʚ 

ʩʧʦʥʪʘʥʥʦʤ ʨʝʞʠʤʝ. ɸʢʪʠʚʥʦʩʪʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʅʉʊ-ʪʝʩʪʘ ʟʥʘ-

ʯʠʤʦ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʟʥʘʯʝʥʠʡ ʚ ʛʨʫʧʧʝ ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ. ɺ ʢʨʦʚʠ ʩʥʠʞʘʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʣʠʤʬʦʮʠʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʣʠʯʝʩʪʚʦ CD3
+
 ʠ CD45RA

+
. ʇʨʠ ʦʮʝʥʢʝ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʚ ʩʳʚʦʨʦʪʢʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʩʦ-

ʜʝʨʞʘʥʠʷ IgM ʧʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʤ ʩʥʠʞʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ IgG. ʀʩʩʣʝʜʦ-

ʚʘʥʠʝ ʮʠʪʦʢʠʥʦʚʦʛʦ ʧʨʦʬʠʣʷ ʚ ʩʳʚʦʨʦʪʢʝ ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ TNF-Ŭ, IL-4 ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ IFN-ɔ. ʅʘ 20-ʝ 

ʩʫʪʢʠ ʊʊ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʢʦʣʠʯʝʩʪʚʘ ʚ ʢʨʦʚʠ ʧʘ-

ʣʦʯʢʦʷʜʝʨʥʳʭ ʠ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ, ʤʦʥʦʮʠʪʦʚ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚ-

ʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʠ ʅʉʊ-ʨʝʜʫʮʠʨʫʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚ ʢʨʦʚʠ ʣʠʤʬʦʮʠʪʦʚ, ʢʦʣʠʯʝʩʪʚʦ CD3
+
ʟʥʘʯʠʤʦ ʥʝ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʟʥʘʯʝʥʠʡ ʚ ʛʨʫʧʧʝ ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ, ʢʦʣʠʯʝʩʪʚʦ CD45RA
+
 ʩʥʠʞʘ-

ʝʪʩʷ. ʇʨʠ ʦʮʝʥʢʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʩʳʚʦʨʦʪʢʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʟʥʘ-

ʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ IgM ʠ IgG. ʀʩʩʣʝʜʦʚʘʥʠʝ ʮʠʪʦʢʠʥʦʚʦʛʦ ʧʨʦʬʠʣʷ ʚ ʩr -

ʚʦʨʦʪʢʝ ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ TNF-Ŭ, IL-4 ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ IFN-ɔ. 

ɺ ʜʠʥʘʤʠʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʊʊ ʢʦʣʠʯʝʩʪʚʦ ʚ ʢʨʦʚʠ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʠ 

ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ, ʤʦʥʦʮʠʪʦʚ ʥʘ 10 ʩʫʪʢʠ ʟʥʘʯʠʤʦ (ʨ<0,01) ʥʠʞʝ, ʯʝʤ 

ʥʘ 5 ʩʫʪʢʠ, ʥʘ 20 ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʠʞʝ (ʨ<0,01), ʯʝʤ ʥʘ 5 ʠ 10 ʩʫʪʢʠ. ɸʢʪʠʚ-

ʥʦʩʪʴ ʬʘʛʦʮʠʪʦʟʘ ʥʘ 10 ʩʫʪʢʠ ʊʊ ʟʥʘʯʠʤʦ (ʨ<0,01) ʥʠʞʝ, ʯʝʤ ʥʘ 5 ʩʫʪʢʠ, ʘʢʪʠʚʥʦʩʪʴ 

ʬʘʛʦʮʠʪʦʟʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʘʛʦʮʠʪʦʟʘ ʥʘ 20 ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʠʞʝ (ʨ<0,01), 

ʯʝʤ ʥʘ 5 ʠ 10 ʩʫʪʢʠ. ɸʢʪʠʚʥʦʩʪʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʧʦʥʪʘʥʥʦʛʦ ʅʉʊ-ʪʝʩʪʘ ʥʝʡʪʨʦ-

ʬʠʣʦʚ ʢʨʦʚʠ ʥʘ 20 ʩʫʪʢʠ ʊʊ ʥʠʞʝ (ʨ<0,01), ʯʝʤ ʥʘ 5 ʠ 10 ʩʫʪʢʠ, ʘʢʪʠʚʥʦʩʪʴ ʠ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴ ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʅʉʊ-ʪʝʩʪʘ ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ ʥʘ 10 ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘ ʟʥʘʯʠʤʦ (ʨ<0,01) ʥʠʞʝ, ʯʝʤ ʥʘ 5 ʩʫʪʢʠ, ʥʘ 20 ʩʫʪʢʠ ʥʠʞʝ (ʨ<0,01), ʯʝʤ ʥʘ 5 ʠ 10 

ʩʫʪʢʠ. ʂʦʣʠʯʝʩʪʚʦ ʚ ʢʨʦʚʠ ʣʠʤʬʦʮʠʪʦʚ, CD3
+
ʥʘ 20 ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʳʰʝ 

(ʨ<0,01), ʯʝʤ ʥʘ 5 ʠ 10 ʩʫʪʢʠ. ʂʦʣʠʯʝʩʪʚʦ ʚ ʢʨʦʚʠ CD45RA
+
, ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʩʳʚʦ-

ʨʦʪʢʝ IgM, IFN-ɔʥʘ 10 ʩʫʪʢʠ ʥʝ ʦʪʣʠʯʘʝʪʩʷ (ʨ>0,05) ʦʪ ʟʥʘʯʝʥʠʡ ʥʘ 5 ʩʫʪʢʠ, ʥʘ 20 

ʩʫʪʢʠ ʥʝ ʦʪʣʠʯʘʝʪʩʷ (ʨ>0,05) ʦʪ ʟʥʘʯʝʥʠʡ ʥʘ 5 ʠ 10 ʩʫʪʢʠ ʊʊ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʚ ʩʳʚʦ-

ʨʦʪʢʝ IgG ʥʘ 20 ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʳʰʝ (ʨ<0,01), ʯʝʤ ʥʘ 5 ʠ 10 ʩʫʪʢʠ, ʢʦʥʮʝʥʪʨʘ-

ʮʠʷ TNF-Ŭ ʠ IL-4 ʥʘ 10 ʠ 20 ʩʫʪʢʠ ʟʥʘʯʠʤʦ (ʨ<0,01) ʚʳʰʝ, ʯʝʤ ʥʘ 5 ʩʫʪʢʠ, ʥʘ 20 ʩʫ-

ʪʢʠ ʥʝ ʦʪʣʠʯʘʝʪʩʷ (ʨ>0,05) ʦʪ ʟʥʘʯʝʥʠʡ ʥʘ 10 ʩʫʪʢʠ ʊʊ. 
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ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʳ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʢʣʶʯʝʚʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʨʝʧʘʨʘʮʠʠ ʦʞʦʛʦʚʦʡ ʨʘʥʳ ï ʘʙʩʦʣʶʪʥʦʡ ʧʣʦʘɦʜʴʶ ʦʞʦʛʘ ï 

ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʚ ʢʨʦʚʠ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥ  rʚ ʪʘʙʣʠʮʝ 3. 

ʅʘ 5 ʩʫʪʢʠ ʥʘʙʣʶʜʝʥʠʷ ʦʙʥʘʨʫʞʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʧʨʷʤʳʝ ʩʨʝʜʥʝʡ ʩʠʣʳ 

ʩʚʷʟʠ ʤʝʞʜʫ ʘʙʩʦʣʶʪʥʦʡ ʧʣʦʱʘʜʴʶ ʦʞʦʛʘ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʚ ʢʨʦʚʠ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ 

ʠ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ, ʘʢʪʠʚʥʦʩʪʴʶ ʬʘʛʦʮʠʪʦʟʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʬʘʛʦ-

ʮʠʪʦʟʘ, ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʩʧʦʥʪʘʥʥʦʛʦ ʅʉʊ-ʪʝʩʪʘ, ʘʢʪʠʚʥʦʩʪʴʶ ʠʥ-

ʜʫʮʠʨʦʚʘʥʥʦʛʦ ʅʉʊ-ʪʝʩʪʘ ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ, ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚ ʩʳʚʦʨʦʪʢʝTNF-Ŭ ʠ 

IL-4, ʦʙʨʘʪʥʘʷ ʩʨʝʜʥʝʡ ʩʠʣʳ ʩʚʷʟʠ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚ ʩʳʚʦʨʦʪʢʝ IgG. ʅʘ 10 ʩʫʪʢʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʊʊ ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʷʤʳʝ ʩʨʝʜʥʝʡ ʩʠʣʳ ʩʚʷʟʠ ʤʝʞʜʫ ʘʙʩʦʣʶʪʥʦʡ 

ʧʣʦʱʘʜʴʶ ʦʞʦʛʘ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʚ ʢʨʦʚʠ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ, ʘʢʪʠʚʥʦ-

ʩʪʴʶ ʬʘʛʦʮʠʪʦʟʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʬʘʛʦʮʠʪʦʟʘ, ʘʢʪʠʚʥʦʩʪʴʶ ʩʧʦʥʪʘʥʥʦʛʦ ʅʉʊ-

ʪʝʩʪʘ, ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚ ʩʳʚʦʨʦʪʢʝ TNF-Ŭ ʠ IL-4, ʦʙʨʘʪʥʳʝ ʩʨʝʜʥʝʡ ʩʠʣʳ ʩʚʷʟʠ ʩ 

ʦʙʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚ ʢʨʦʚʠ ʣʠʤʬʦʮʠʪʦʚ, ʢʦʣʠʯʝʩʪʚʦʤ CD3
+
, ʢʦʣʠʯʝʩʪʚʦʤ ʚ ʢʨʦʚʠ 

CD45RA
+
, ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚ ʩʳʚʦʨʦʪʢʝ IgM, IgG. ʅʘ 20 ʩʫʪʢʠ ʊʊ ʟʘʬʠʢʩʠʨʦʚʘʥʳ 

ʪʦʣʴʢʦ ʧʨʷʤʳʝ ʩʨʝʜʥʝʡ ʩʠʣʳ ʩʚʷʟʠ ʤʝʞʜʫ ʘʙʩʦʣʶʪʥʦʡ ʧʣʦʱʘʜʴʶ ʦʞʦʛʘ ʠ ʢʦʥʮʝʥ-

ʪʨʘʮʠʝʡ ʚ ʩʳʚʦʨʦʪʢʝ TNF-Ŭ, ʀʅʌ-ɔ ʠ IL-4. 

ʇʦʣʘʛʘʝʤ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚ-

ʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʊʊ ʦʙʫʩʣʦʚʣʝʥʳ ʠʟʚʝʩʪʥʳʤʠ ʤʝ-

ʭʘʥʠʟʤʘʤʠ ʚ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʦʪʚʝʪ ʥʘ ʪʝʨʤʠʯʝʩʢʦʝ ʧʦ-

ʚʨʝʞʜʝʥʠʝ ʢʦʞʠ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʢʨʦʚʠ ʚʳʟʚʘʥʦ ʩʪʠʤʫʣʷʮʠ-

ʝʡ ʤʠʝʣʦʠʜʥʦʛʦ ʨʦʩʪʢʘ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ IL-1, IL-6, IL-8, TNF-Ŭ, ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʣʠ-

ʬʝʨʘʮʠʠ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʥʝʡʪʨʦʬʠʣʦʚ, ʘ ʪʘʢʞʝ ʚʳʭʦʜʦʤ 

ʟʨʝʣʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʠʟ ʢʦʩʪʥʦʤʦʟʛʦʚʦʛʦ ʧʫʣʘ, ʠʭ ʜʝʤʘʨʛʠʥʘʮʠʝʡ ʚ ʩʦʩʫʜʠʩʪʦʤ ʨʫʩ-

ʣʝ [16]. ʇʦʛʣʦʪʠʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ ʠ ʠʭ ʢʠʩʣʦʨʦʜ-ʟʘʚʠʩʠʤʳʡ 

ʤʝʪʘʙʦʣʠʟʤ ʷʚʣʷʶʪʩʷ ʦʪʨʘʞʝʥʠʝʤ ʢʣʶʯʝʚʳʭ ʬʫʥʢʮʠʡ ʬʘʛʦʮʠʪʦʚ ʧʦ ʟʘʭʚʘʪʫ ʠ ʢʠʣ-

ʣʠʥʛʫ ʧʦʚʨʝʞʜʝʥʥʳʭ ʢʣʝʪʦʢ ʠ ʢʣʝʪʦʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʋʚʝʣʠ-

ʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʘʛʦʮʠʪʦʟʘ, ʅʉʊ-ʨʝʜʫʮʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ ʩʚʷʟʘʥʦ ʩ ʵʬʬʝʢʪʘʤʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʝʜʠʘʪʦʨʦʚ, ʩʠʥʪʝʟʠ-

ʨʫʝʤʳʭ ʚ ʦʯʘʛʝ ʧʦʚʨʝʞʜʝʥʠʷ ʤʦʥʦʮʠʪʘʤʠ/ʤʘʢʨʦʬʘʛʘʤʠ, ʣʠʤʬʦʮʠʪʘʤʠ, ʥʝʡʪʨʦʬʠ-

ʣʘʤʠ, ʘ ʪʘʢʞʝ ʚ ʢʨʦʚʠ ʪʨʦʤʙʦʮʠʪʘʤʠ, ʵʥʜʦʪʝʣʠʦʮʠʪʘʤʠ [17]. ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʳʨʘ-

ʞʝʥʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚ ʢʨʦʚʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝʡʪʨʦʬʠ-

ʣʦʚ ʧʨʠ ʊʊ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ 5 ʠ 10 ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʊʊ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʠʭ 

ʫʯʘʩʪʠʝ ʚ ʨʝʘʣʠʟʘʮʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ. ʆʪʤʝʪʠʤ, ʯʪʦ 

ʠʟʙʳʪʦʯʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʧʝʨʚʳʝ ʩʫʪʢʠ ʊʊ ʫʚʝʣʠʯʠ-

ʚʘʝʪ ʟʘʱʠʪʥʳʝ ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʢʦʞʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʤʘʩʩʠʚʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʠ ʩʥʠʞʘʝʪ ʨʝʧʘʨʘʪʠʚʥʳʝ ʠ ʟʘʱʠʪʥʳʝ 

ʩʚʦʡʩʪʚʘ ʢʦʞʠ. ʍʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʊʊ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʷ ʧʦ ʘʜʘʧʪʠʚʥʦʤʫ ʟʚʝʥʫ ʠʤʤʫ-
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ʥʠʪʝʪʘ ʠ ʣʠʤʬʦʮʠʪʦʧʝʥʠʷ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʬʬʝʢʪʦʨʦʚ ʢʣʝʪʦʯʥʦʛʦ ʟʚʝʥʘ CD3
+
, 

CD4
+
, CD8

+
) ʩʚʷʟʘʥʳ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʤʠʛʨʘʮʠʠ ʣʠʤʬʦʮʠʪʦʚ ʚ ʦʯʘʛ ʧʦʚʨʝʞʜʝʥʠʷ, ʘʢ-

ʪʠʚʘʮʠʝʡ ʛʠʙʝʣʠ ʣʠʤʬʦʮʠʪʦʚ ʧʫʪʝʤ ʥʝʢʨʦʟʘ ʠ ʘʧʦʧʪʦʟʘ ʚ ʫʩʣʦʚʠʷʭ ʦʢʩʠʜʘʪʠʚʥʦʛʦ 

ʩʪʨʝʩʩʘ, ʫʚʝʣʠʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʩʳʚʦʨʦʪʢʝ ʊʅʌ-Ŭ, ʵʢʩʧʨʝʩʩʠʠ CD95 ʥʘ ʤʝʤ-

ʙʨʘʥʝ, ʫʚʝʣʠʯʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ ʢʘʩʧʘʟʳ 3,ʮʠʪʦʭʨʦʤʘʉ, ʩʥʠʞʝʥʠʝʤ ʤʝʤʙʨʘʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʤʠʪʦʭʦʥʜʨʠʡ ʠ ʩʝʢʨʝʮʠʝʡ ʢʦʨʪʠʟʦʣʘ, ʢʨʦʤʝ ʪʦʛʦ, ʧʦʚʳʰʘʝʪʩʷ ʢʦʥʮʝʥ-

ʪʨʘʮʠʷ ʩʫʧʨʝʩʩʦʨʥʳʭ ʢʣʝʪʦʢ ʠ ʜʨʫʛʠʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʠʤʤʫʥʥʳʡ ʦʪ-

ʚʝʪ [18]. ʉʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʠʤʬʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʠ ʦʯʘʛʝ ʊʊ ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʭ 

ʫʯʘʩʪʠʝ ʚ ʨʝʧʘʨʘʮʠʠ ʨʘʥʳ ʟʘ ʩʯʝʪ ʩʝʢʨʝʮʠʠ ʬʘʢʪʦʨʦʚ ʨʦʩʪʘ, ʦʛʨʘʥʠʯʝʥʠʷ ʩʦʩʫʜʠʩʪʦ-

ʵʢʩʩʫʜʘʪʠʚʥʳʭ ʨʝʘʢʮʠʡ, ʘʢʪʠʚʘʮʠʠ ʘʥʛʠʦʛʝʥʝʟʘ ʠ ʜʨ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʥʠʞʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ɺ-ʣʠʤʬʦʮʠʪʦʚ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʘʥʪʠʪʝʣʦʧʨʦʜʫʮʠʨʫʶʱʠʭ ʢʣʝʪʦʢ, ʧʨʠʚʦ-

ʜʠʪ ʢ ʧʘʜʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ IgM ʠ IgG ʚ ʩʳʚʦʨʦʪʢʝ, ʯʪʦ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʩʚ̫ʟʘʥʦ 

ʩ ʵʢʩʩʫʜʘʮʠʝʡ ʠ ʚʳʭʦʜʦʤ ʙʝʣʢʦʚ ʧʣʘʟʤʳ ʚ ʦʯʘʛ ʊʊ. 

 

ɿɸʂʃʖʏɽʅʀɽ 

ʇʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʊʊ ʚ ʜʠʥʘʤʠʢʝ ʥʘʙʣʶʜʝʥʠʡ ʦʪ 5 ʢ 20 ʩʫʪʢʘʤ ʫʤʝʥʴ-

ʰʘʝʪʩʷ ʘʙʩʦʣʶʪʥʘʷ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ ʨʘʥʝʚʦʛʦ ʜʝʬʝʢʪʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʧʨʦ-

ʛʨʝʩʩʠʚʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʵʧʠʪʝʣʠʟʘʮʠʠ ʨʘʥʳ ʠ ʜʦʣʷ ʫʤʝʥʴʰʝʥʠʷ ʝʝ ʧʣʦ-

ʱʘʜʠ. ʅʘ 5 ʠ 10 ʩʫʪʢʠ ʊʊ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʢ 20 ʩʫʪʢʘʤ ʊʊ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʦʣʠ-

ʯʝʩʪʚʦ ʚ ʢʨʦʚʠ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʠ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ, ʤʦʥʦʮʠʪʦʚ, ʧʦ-

ʛʣʦʪʠʪʝʣʴʥʘʷ ʠ ʅʉʊ-ʨʝʜʫʮʠʨʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ; ʥʘ 5 ʠ 10 ʩʫ-

ʪʢʠ ʊʊ ʩʥʠʞʘʝʪʩʷ, ʘ ʢ 20 ʩʫʪʢʘʤ ʊʊ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʚ ʢʨʦʚʠ ʣʠʤʬʦ-

ʮʠʪʦʚ, ʢʦʣʠʯʝʩʪʚʦ CD3
+
, ʢʦʣʠʯʝʩʪʚʦ ʚ ʢʨʦʚʠ CD45RA

+
 ʩʥʠʞʘʝʪʩʷ ʥʘ 5, 10 ʠ 20 ʩʫ-

ʪʢʠ ʊʊ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʚ ʩʳʚʦʨʦʪʢʝ IgM ʥʝ ʠʟʤʝʥʷʝʪʩʷ, ʘ IgG ï ʩʥʠʞʘʝʪʩʷ ʥʘ 5 ʠ 10 

ʩʫʪʢʠ ʊʊ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʩʳʚʦʨʦʪʢʝ TNF-Ŭ, IL-4 ʧʦʚʳʰʘʝʪʩʷ, ʘ IFN-ɔ ï ʥʝ ʠʟʤʝʥʷ-

ʝʪʩʷ ʥʘ 5, 10 ʠ 20 ʩʫʪʢʠ ʊʊ. ʋʩʪʘʥʦʚʣʝʥʳ ʘʩʩʦʮʠʘʮʠʠ ʤʝʞʜʫ ʧʣʦʱʘʜʴʶ ʦʞʦʛʘ ʠ ʧʦ-

ʢʘʟʘʪʝʣʷʤʠ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʚ ʢʨʦʚʠ, ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʨʘʞʝʥʥʳʝ ʥʘ 5 ʠ 10 ʩʫʪʢʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʊʊ. ʊʘʢ, ʚʳʷʚʣʝʥʳ ʧʨ̫ʤʳʝ ʩʨʝʜʥʝʡ ʩʠʣʳ ʩʚʷʟʠ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʚ 

ʢʨʦʚʠ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʠ ʩʝʛʤʝʥʪʦʜ̫ʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ, ʘʢʪʠʚʥʦʩʪʴʶ ʬʘʛʦʮʠʪʦʟʘ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʬʘʛʦʮʠʪʦʟʘ, ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʩʧʦʥʪʘʥʥʦʛʦ ʅʉʊ-

ʪʝʩʪʘ, ʘʢʪʠʚʥʦʩʪʴʶ ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʅʉʊ-ʪʝʩʪʘ ʥʝʡʪʨʦʬʠʣʦʚ ʢʨʦʚʠ, ʢʦʥʮʝʥʪʨʘʮʠ-

ʝʡ ʚ ʩʳʚʦʨʦʪʢʝ TNF-Ŭ ʠ IL-4, ʦʙʨʘʪʥʳʝ ʩʨʝʜʥʝʡ ʩʠʣʳ ʩʚʷʟʠ ʩ ʦʙʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚ 

ʢʨʦʚʠ ʣʠʤʬʦʮʠʪʦʚ, ʢʦʣʠʯʝʩʪʚʦʤ CD3
+
, ʢʦʣʠʯʝʩʪʚʦʤ ʚ ʢʨʦʚʠ CD45RA

+
, ʢʦʥʮʝʥʪʨʘ-

ʮʠʝʡ ʚ ʩʳʚʦʨʦʪʢʝ IgM, IgG. 
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ʊʘʙʣʠʮʘ 1. ʇʦʢʘʟʘʪʝʣʠ ʨʝʧʘʨʘʮʠʠ ʨʘʥʳ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʊʊ (ʄʝ (Q25; Q75)) 

 

ʇʦʢʘʟʘʪʝʣʠ ɻʨʫʧʧʘ 2 

ʊʊ 5 ʩʫʪʢʠ 

ɻʨʫʧʧʘ 2 

ʊʊ 10 ʩʫʪʢʠ 

ɻʨʫʧʧʘ 2 

ʊʊ 20 ʩʫʪʢʠ 

ʇʣʦʱʘʜʴ ʦʞʦʛʘ, ʩʤ
2
 11,66 

(11,50; 11,94) 

9,48 

(9,28; 9,93) * 

7,59 

(7,23; 7,84) *  **  

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦ-

ʱʘʜʴ, % 

3,34 

(3,25; 3,39) 

3,17 

(3,10; 3,29) * 

2,99 

(2,94-3,12) * 

ʉʢʦʨʦʩʪʴ ʵʧʠʪʝʣʠʟʘ-

ʮʠʠ, % / ʩʫʪʢʠ 

0,89 

(0,86; 0,89) 

1,90 

(1,88; 1,95) * 

2,26 

(2,14; 2,55) *  **  

ʋʤʝʥʴʰʝʥʠʝ ʧʣʦʘɦʜʠ 

ʨʘʥʳ, % 

2,61 

(2,59; 2,64) 

3,68 

(3,53; 4,23) * 

11,49 

(11,43; 11,64) *  **  

ʇʨʠʤʝʯʘʥʠʝ. *  ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ (ʨ<0,05) ʨʘʟʣʠʯʠʷ ʩ ʛʨʫʧʧʦʡ 2 ʥʘ 5 ʩʫʪʢʠ, **  ï ʩ 

ʛʨʫʧʧʦʡ 2 ʥʘ 10 ʩʫʪʢʠ 
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ʊʘʙʣʠʮʘ 2. ʇʦʢʘʟʘʪʝʣʠ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʊʊ (ʄʝ (Q25; Q75)) 

ʇʦʢʘʟʘʪʝʣʠ ɻʨʫʧʧʘ 1 

ʀʥʪʘʢʪʥʳʝ 

ɻʨʫʧʧʘ 2 

ʊʊ 5 ʩʫʪʢʠ 

ɻʨʫʧʧʘ 2 

ʊʊ 10 ʩʫʪʢʠ 

ɻʨʫʧʧʘ 2 

ʊʊ 20 ʩʫʪʢʠ 

ʇʗʅ, Å10
9
/ʣ 0 

(0; 0,04) 

0,207 

(0; 0,58) * 

0,04 

(0; 0,29) * 

0 

ʉʗʅ, Å10
9
/ʣ 1,65 

(1,09; 1,88) 

2,78 

(2,05; 4,55) * 

2,48 

(1,31; 3,65) * 

2,05 

(1,27; 2,94) 

ʄʎ, Å10
9
/ʣ 0,28 

(0,21; 0,41) 

0,71 

(0,29; 0,83) * 

0,33 

(0,22; 0,60) 

0,22 

(0,17; 0,29) 

ɸʌ, % 19,50 

(17,0; 23,0) 

38,50 

(32,5; 43,0) * 

33,00 

(24,0; 36,0) * 

21,00 

(17,0; 23,0) 

ʀʌ, ʫ.ʝ. 0,54 

(0,41; 0,62) 

1,47 

(1,07; 1,92) * 

1,14 

(0,99; 1,77) * 

0,60 

(0,47; 0,86) 

ʅʉʊ-ʪʝʩʪ ʩʧʦʥʪ., 

ʘʢʪ-ʪʴ, % 

5,00 

(3,0; 7,0) 

10,50 

(8,0; 14,5) * 

8,00 

(6,0; 10,0) * 

4,50 

(4,0; 6,0) 

ʅʉʊ-ʪʝʩʪ ʩʧʦʥʪ., 

ʠʥʪ-ʪʴ, ʫ.ʝ. 

0,07 

(0,05; 0,09) 

0,14 

(0,11; 0,16) * 

0,11 

(0,08; 0,14) * 

0,06 

(0,05; 0,09) 

ʅʉʊ-ʪʝʩʪ ʠʥʜʫʮ., 

ʘʢʪ-ʪʴ, % 

9,0 

(7,0; 13,0) 

16,5 

(12,5; 18,5) * 

11,0 

(8,0; 15,0) 

8,5 

(6,0; 11,0) 

ʅʉʊ-ʪʝʩʪ ʠʥʜʫʮ., 

ʠʥʪ-ʪʴ, ʫ.ʝ. 

0,12 

(0,08; 0,17) 

0,23 

(0,19; 0,26) * 

0,15 

(0,12; 0,18) 

0,11 

(0,09; 0,12) 

ʃʎ, Å10
9
/ʣ 3,40 

(2,32; 3,77) 

2,49 

(2,00; 2,86) * 

2,27 

(2,00; 3,69) * 

2,79 

(2,05; 3,92) 

CD3
+
, Å 10

9
/ʣ 1,72 

(1,22; 2,17) 

1,22 

(0,79; 1,40) * 

1,06 

(0,73; 1,58) * 

1,44 

(0,89; 1,94) 

CD45RA
+
, Å 10

9
/ʣ 0,36 

(0,30; 0,46) 

0,17 

(0,09; 0,27) * 

0,17 

(0,14; 0,33) * 

0,16 

(0,12; 0,21) * 

Ig M, ʛ/ʣ 0,29 

(0,27; 0,86) 

0,32 

(0,24; 0,53) 

0,33 

(0,22; 0,48) 

0,38 

(0,19; 0,52) 

Ig G, ʛ/ʣ 53,43 

(44,21; 53,58) 

30,43 

(25,42; 38,68) * 

30,53 

(23,49; 36,54) * 

43,80 

(32,95; 65,45) 

TNF-Ŭ, ʧʛ/ʤʣ 1,18 

(0,84; 1,96) 

2,25  

(2,02; 2,92) * 

3,42 

(2,72; 6,14) * 

3,48 

(1,77; 5,05) * 

IFN-ɔ, ʧʛ/ʤʣ 0,83 

(0,29;1,24) 

0,73 

(0,12; 1,15) 

0,98 

(0,59; 1,35)  

1,06 

(0,65; 1,74) 

IL-4, ʧʛ/ʤʣ 0,79 

(0,50; 1,75) 

1,93 

(1,36; 2,51) * 

3,26 

(2,58; 5,65) * 

2,97 

(1,57; 4,97) * 

ʇʨʠʤʝʯʘʥʠʝ. *  ï ʟʥʘʯʠʤʳʝ (ʨ<0,05) ʨʘʟʣʠʯʠʷ ʩ ʛʨʫʧʧʦʡ 1. ʇʗʅ ï ʧʘʣʦʯʢʦʷʜʝʨʥʳʝ ʥʝʡʪʨʦ-

ʬʠʣʳ, ʉʗʅ ï ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʝ ʥʝʡʪʨʦʬʠʣʳ, ʃʎ ï ʣʠʤʬʦʮʠʪʳ, ʄʎ ï ʤʦʥʦʮʠʪʳ, ɸʌ ï ʘʢ-

ʪʠʚʥʦʩʪʴ ʬʘʛʦʮʠʪʦʟʘ, ʀʌ ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʘʛʦʮʠʪʦʟʘ. 
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ʊʘʙʣʠʮʘ 3. ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʧʣʦʱʘʜʴʶ ʦʞʦʛʘ (ʩʤ
2
) ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠʤʤʫʥʥʦʛʦ 

ʩʪʘʪʫʩʘ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʊʊ  

ʇʦʢʘʟʘʪʝʣʠ 5 ʩʫʪʢʠ 10 ʩʫʪʢʠ 20 ʩʫʪʢʠ 

ʇʗʅ, Å10
9
/ʣ R=0,49 R=0,38 - 

ʉʗʅ, Å10
9
/ʣ R=0,34 R=0,22 R=0,24 

ʄʎ, Å10
9
/ʣ R=0,17 R=0,15 R=0,15 

ɸʌ, % R=0,58 R=0,44 R=0,31 

ʀʌ, ʫ.ʝ. R=0,53 R=0,41 R=0,31 

ʅʉʊ-ʪʝʩʪ ʩʧʦʥʪ., ʘʢʪʠʚʥʦʩʪʴ, % R=0,64 R=0,47 R=0,17 

ʅʉʊ-ʪʝʩʪ ʩʧʦʥʪ., ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʫ.ʝ. R=0,57 R= 0,25 R= 0,15 

ʅʉʊ-ʪʝʩʪ ʠʥʜʫʮ., ʘʢʪʠʚʥʦʩʪʴ, % R=0,41 R=0,19 R=0,19 

ʅʉʊ-ʪʝʩʪ ʠʥʜʫʮ., ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʫ.ʝ. R=0,37 R=0,17 R=0,17 

ʃʎ, Å10
9
/ʣ R= - 0,27 R= - 0,34 R= - 0,27 

CD3
+
, Å 10

9
/ʣ R= - 0,27 R= - 0,34 R= - 0,27 

CD45RA
+
, Å 10

9
/ʣ R= - 0,31 R= - 0,38 R= - 0,18 

Ig M, ʛ/ʣ R= - 0,11 R= - 0,14 R= - 0,07 

Ig G, ʛ/ʣ R= - 0,44 R= - 0,52 R= - 0,19 

ʊʅʌ-Ŭ, ʧʛ/ʤʣ R=0,57 R=0,64 R=0,59 

ʀʅʌ-ɔ, ʧʛ/ʤʣ R=0,27 R=0,27 R=0,37 

IL-4, ʧʛ/ʤʣ R=0,44 R=0,51 R=0,47 

 

ʇʨʠʤʝʯʘʥʠʝ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ. ʇʦʣʫʞʠʨʥʳʤ 

ʰʨʠʬʪʦʤ ʚʳʜʝʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ (ʨ<0,05) ʩʚʷʟʠ. 
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ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʬʠʟʠʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝ-

ʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʏʝʣ̫ʙʠʥʩʢ,prof.osikov@yandex.ru, 
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ʈɽɿʖʄɽ 

ʏʘʩʪʦʪʘ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʤʠʢʨʦʙʥʦʡ ʵʢʟʝʤʳ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʠʯʠʥʦʡ ʠʟʫʯʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʨʠ ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ. ʎʝʣʴʶ ʨʘʙʦ-

ʪ  rʷʚʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʙʦʣʴʥʳʭ ʤʠʢ-

ʨʦʙʥʦʡ ʵʢʟʝʤʦʡ ʠ ʚʣʠʷʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠʤʤʫʥʦʪʨʦʧʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʥʘ ʪʝʯʝʥʠʝ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʨʦʚʝʜʝʥʦ ʧʨʦʩʧʝʢʪʠʚʥʦʝ ʦʜʥʦʮʝʥʪʨʦʚʦʝ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, 

ʚʢʣʶʯʘʚʰʝʝ 139 ʙʦʣʴʥʳʭ ʤʠʢʨʦʙʥʦʡ ʵʢʟʝʤʦʡ. ʉʪʘʥʜʘʨʪʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠʟʫʯʘʣʠ 

ʩʫʙʧʦʧʫʣʷʮʠʦʥʥʳʡ ʩʧʝʢʪʨ ʣʠʤʬʦʮʠʪʦʚ, ʛʫʤʦʨʘʣʴʥʳʡ ʠʤʤʫʥʠʪʝʪ ʠ ʮʠʪʦʢʠʥʦʚʳʡ 

ʧʨʦʬʠʣʴ. ʆʜʥʘ ʯʘʩʪʴ ʧʘʮʠʝʥʪʦʚ ʧʦʣʫʯʘʣʘ ʙʘʟʠʩʥʫʶ ʪʝʨʘʧʠʶ, ʚʪʦʨʘʷ ï ʤʦʜʠʬʠʮʠ-

ʨʦʚʘʥʥʫʶ ʪʝʨʘʧʠʶ ʩ ʚʢʣʶʯʝʥʠʝʤ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠʤʤʫʥʦʪʨʦʧʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ï

ʛʣʶʢʦʟʘʤʠʥʠʣʤʫʨʘʤʠʣʜʠʧʝʧʪʠʜ (ɻʄɼʇ). ʂʦʤʧʣʝʢʩʥʫ ʁʦʮʝʥʢʫ ʣʝʯʝʥʠʷ ʧʨʦʚʦʜʠʣʠ 

ʩ ʧʦʤʦʱʴʶ ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʢʠ ʀʥʜʝʢʩʘ ʆʮʝʥʢʠ ʊʷʞʝʩʪʠ ʄʠʢʨʦʙʥʦʡ ʕʢʟʝʤʳ 
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(ʀʆʊʄʕ) ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʙʘʟʠʩʥʦʡ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʪʝʨʘʧʠʠ.ʆʮʝʥʢʫ ʢʘʯʝ-

ʩʪʚʘ ʞʠʟʥʠ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɼʀʂɾ (ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʢʘʯʝ-

ʩʪʚʘ ʞʠʟʥʠ) ʪʘʢ ʞʝ ʜʦ ʠ ʧʦʩʣʝ ʙʘʟʠʩʥʦʡ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʪʝʨʘʧʠʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʥʘʨʫʰʝʥʠʡ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʫ 

ʙʦʣʴʥʳʭ ʤʠʢʨʦʙʥʦʡ ʵʢʟʝʤʦʡ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʜʠʩʙʘʣʘʥʩ ʠʤʤʫʥʦʨʝʛʫʣʷʪʦʨʥʳʭʩʫʙʧʦ-

ʧʫʣʷʮʠʡ.ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʪʝʨʘʧʠʠ ʦʪʢʣʦʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʠʤʤʫʥʥʦʡ ʩʠʩ-

ʪʝʤʳ ʫ ʙʦʣʴʥʳʭ ʧʦʜʛʨʫʧʧʳ 1ʠʟʤʝʥʷʣʠʩʴ ʚ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ ʟʥʘʯʠʪʝʣʴʥʝʝ, 

ʯʝʤ ʚ ʧʦʜʛʨʫʧʧʝ 2. 

ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʪʝʨʘʧʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠʤʤʫʥʦʪʨʦʧʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ ʛʣʶʢʦʟʘʤʠʥʠʣʤʫʨʘʤʠʣʜʠʧʝʧʪʠʜ (ɻʄɼʇ) ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ 

ʞʠʟʥʠ ʙʦʣʴʥʳʭ ʠʥʬʝʢʮʠʦʥʥʦʡ ʵʢʟʝʤʦʡ ʠ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʨʦʙʥʘʷ ʵʢʟʝʤʘ, ʠʤʤʫʥʠʪʝʪ, ʠʤʤʫʥʦʪʨʦʧʥʘʷ ʪʝʨʘʧʠʷ. 

 

SUMMARY  

The frequency and characteristics of microbial eczema may be the reason for stud-

ying of the immune response in this process. The goal was to study the indicators of the 

immune system of patients with microbial eczema and the effect of a domestic immuno-

tropic drug on the course of the inflammatory process. 

A single-screw randomized trial was conducted, including 139 patients with mi-

crobial eczema. Standard methods were used to study the subpopulation spectrum of lym-

phocytes, humoral immunity and the cytokine profile. Some patients received basic thera-

py, another received modified therapy with the inclusion of the immunotropic drug ï glu-

cosaminylmuramyldipeptid (GMDP). The comprehensive assessment of the treatment 

was carried out by studying the dynamics of the Index for assessing the severity of micro-

bial eczema after completion of basic and modified therapy. Quality of life assessment 

was carried out using the Dermatological index of quality of life also before and after ba-

sic and modified therapy. 

It was found that the main manifestation of immune status disorders in patients 

with microbial eczema can be considered an imbalance of immunoregulatory subpopula-

tions. As a result of the therapy, deviation of the immune system indices in patients of 

subgroup 1 changed in a positive direction more significantly then in 2. 

Modified therapy using glucosaminylmuramyldipeptid can improve the quality of 

life of patients with microbial eczema and reduce gospitalization. 

Keywords: microbial eczema, immunity, immunotropic therapy. 

 

ʕʢʟʝʤʘʪʦʟʥʳʡ ʧʨʦʮʝʩʩ, ʠʥʠʮʠʠʨʦʚʘʥʥʳʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʪʝʤ ʠʣʠ ʠʥʳʤ 

ʧʫʪʝʤ ʧʦʧʘʜʘʶʱʠʤʠ ʚ ʢʦʞʫ, ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʷʤ ʉ.ʊ. ʇʘʚʣʦʚʘ ʠ ʩʦʘʚʪ. 
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(1961), ʆ.ʂ. ʐʘʧʦʰʥʠʢʦʚʘ ʠ ʩʦʘʚʪ. (1975), ʖ.ʂ. ʉʢʨʠʧʢʠʥʘ ʠ ʩʦʘʚʪ. (1999) ʠ ʜʨʫʛʠʭ 

ʠʟʚʝʩʪʥʳʭ ʜʝʨʤʘʪʦʣʦʛʦʚ, ʥʘʟʳʚʘʝʪʩʷ ʤʠʢʨʦʙʥʦʡ ʵʢʟʝʤʦʡ. ɺ ʄʂɹ 10 ʧʝʨʝʩʤʦʪʨʘ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʙʦʣʝʝ ʚʩʝʛʦ ʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʨʠʥʷʪʳʝ ʚ ʉʐɸ, ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ 

ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʚʘʥ ʣʠʙʦ çʤʦʥʝʪʦʚʠʜʥʦʡ ʵʢʟʝʤʦʡè (L 30.0), ʣʠʙʦ çʠʥʬʝʢʮʠʦʥʥʳʤ 

ʜʝʨʤʘʪʠʪʦʤè (L 30.3). ʅʫʤʫʣʷʨʥʘʷ (ʤʦʥʝʪʦʚʠʜʥʘʷ) ʵʢʟʝʤʘʜʝʡʩʪʚʠʪʝʣʴʥʦ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʤʠʢʨʦʙʥʦʡ ʵʢʟʝʤʳ, ʥʦ ʪʦʣʴʢʦ ʦʜʥʦʡ ʠʟ ʥʠʭ. ʊʝʨʤʠʥ çʠʥ-

ʬʝʢʮʠʦʥʥʳʡ ʜʝʨʤʘʪʠʪè ʚʦʦʙʱʝ ʥʝ ʩʦʚʩʝʤ ʧʦʥʷʪʝʥ, ʧʦʩʢʦʣʴʢʫ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʨʫʙ-

ʨʠʢʝ L 20-L30 (ɼʝʨʤʘʪʠʪ ʠ ʵʢʟʝʤʘ), ʘ ʧʦ ʩʤʳʩʣʫ ʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʠʦʜʝʨʤʠʠ. 

ʂʘʢ ʙ  r ʪʦ ʥʠ ʙʳʣʦ, ʤʠʢʨʦʙʥʘʷ (ʠʥʬʝʢʮʠʦʥʥʘʷ) ʵʢʟʝʤʘ ï ʘʢʪʫʘʣʴʥʘʷ ʤʝʜʠʢʦ-

ʩʦʮʠʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʩʦʚʨʝʤʝʥʥʦʡ ʜʝʨʤʘʪʦʣʦʛʠʠ. ʂʘʢ ʧʠʩʘʣʘ ɸ.ɸ. ʂʫʙʘʥʦʚʘ ʩ ʩʦʘʚ-

ʪʦʨʘʤʠ ʝʱʝ ʚ 2010 ʛ., ʠʤʝʥʥʦ ʵʢʟʝʤʘ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʘʣ-

ʣʝʨʛʦʜʝʨʤʘʪʦʟʘʤʠ ʞʠʪʝʣʝʡ ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʥʪʨʦʚ ʈʦʩʩʠʠ, ʘ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝ-

ʙʣʘʛʦʧʨʠʷʪʥʳʭ, ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʝʛʠʦʥʘʭ, ʪʘʢʠʭ, ʢʘʢ ʏʝʣʷʙʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʤʦ-

ʞʝʪ ʜʦʩʪʠʛʘʪʴ 50,0-60,0% ʦʪ ʚʩʝʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʝʚ [1]. ʉʨʝʜʠ ʚʩʝʭ ʬʦʨʤ 

ʵʢʟʝʤʳ ʠʤʝʥʥʦ ʤʠʢʨʦʙʥʘʷ ʵʢʟʝʤʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʭʠ ʩʦʩʪʘʚʣʷʝʪ 

12-27% ʚʩʝʭ ʩʣʫʯʘʝʚ, ʟʘʥʠʤʘʷ ʚʪʦʨʦʝ ʤʝʩʪʦ ʧʦʩʣʝ ʠʩʪʠʥʥʦʡ [2], ʧʨʠʯʝʤ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʙʦʣʝʝ ʪʷʞʝʣʦʤʫ ʪʝʯʝʥʠʶ ʠ ʪʦʨʧʠʜʥʦʩʪʴʶ ʢ ʧʨʦʚʦʜʠʤʦʡ 

ʪʝʨʘʧʠʠ, ʦ ʯʝʤ ʤ  rʥʝʦʜʥʦʢʨʘʪʥʦ ʫʙʝʞʜʘʣʠʩʴ ʚʦ ʚʨʝʤʷ ʧʨʦʚʦʜʠʤʳʭ ʥʘʤʠ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ [3, 4, 5]. 

ʇʨʦʙʣʝʤʘ ʪʝʨʘʧʠʠ ʤʠʢʨʦʙʥʦʡ ʵʢʟʝʤʳ ʦʩʪʘʸʪʩʷ ʧʦ ʧʨʝʞʥʝʤʫ ʘʢʪʫʘʣʴʥʦʡ, ʧʦ-

ʩʢʦʣʴʢʫ ʠʩʧʦʣʴʟʫʝʤʳʝ ʤʝʪʦʜʳ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʠʟ-ʟʘ ʩʧʝʢʪʨʘ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ 

ʢ ʥʠʤ ʠ ʥʘʣʠʯʠʷ ʦʩʣʦʞʥʝʥʠʡ [6, 7, 8]. ʇʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʨʘʧʠʠʚʦʟʤʦʞʥʦ 

ʧʫʪʝʤ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʫʯʝʪʘ ʝ yʜʝʚʠʘʮʠʡ, ʫʩʪʨʘʥʝʥʠʝ ʢʦʪʦ-

ʨʳʭ ʧʦʟʚʦʣʠʪ ʫʩʢʦʨʠʪʴ ʦʙʨʘʪʥʦʝ ʨʘʟʚʠʪʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʀʟʚʝʩʪʥʦ, 

ʯʪʦʧʦʜ ʚʣʠʷʥʠʝʤʙʘʢʪʝʨʠʘʣʴʥʦʡ ʬʣʦʨʳ, ʤʦʥʦʚʘʣʝʥʪʥʳʡ ʪʠʧ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ, ʧʨʝ-

ʚʘʣʠʨʫʶʱʠʡ ʚ ʥʘʯʘʣʝ, ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʧʦʣʠʚʘʣʝʥʪʥʳʡ, ʬʦʨʤʠʨʫʶʪʩʷ ʘʫʪʦʘʥ-

ʪʠʛʝʥʳ ʢʦʞʠ. ɸʫʪʦʘʥʪʠʪʝʣʘ,ʚ ʥʘʯʘʣʝ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʶʱʠʝʩʷ ʩʣʝʜʩʪʚʠʝʤ ʧʘʪʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ,ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʪʘʥʦʚʷʪʩʷ ʦʜʥʠʤ ʠʟ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, 

ʧʨʠʚʦʜʷʱʠʭ ʢ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʦʯʘʛʦʚ. ʉʝʥʩʠʙʠʣʠʟʘʮʠʷ ʢ ʫʢʘʟʘʥʥʳʤ ʘʣʣʝʨʛʝʥʘʤ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʦʟʨʘʩʪʘʥʠʝʤ ʨʘʟʤʝʨʦʚ ʛʠʧʝʨʵʨʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʥʝʤʝʜʣʝʥʥʦʛʦ 

ʪʠʧʘ, ʢʦʥʩʪʘʪʠʨʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʚʩʝʭ ʢʣʘʩʩʦʚ[9,10]. ʇʦʷʚʣʝʥʠʝ 

ʩʪʘʬʠʣʦʢʦʢʢʦʚʳʭ ʩʫʧʝʨʘʥʪʠʛʝʥʦʚ, ʵʢʟʦʪʦʢʩʠʥʦʚ, ʵʥʟʠʤʦʚ ʨʝʟʢʦ ʫʩʠʣʠʚʘʝʪ ʠʤʤʫʥ-

ʥʦʝ ʚʦʩʧʘʣʝʥʠʝ ʚ ʢʦʞʝ ʠ ʧʨʠʚʦʜʠʪ ʢ ʥʘʢʦʧʣʝʥʠʶ ʧʫʣʘ ʊ-ʢʣʝʪʦʢ ʧʘʤʷʪʠ, ʠʤʝʶʱʠʭ 

ʪʨʦʧʠʟʤ ʢ ʜʝʨʤʘʣʴʥʳʤ ʘʥʪʠʛʝʥʘʤ. ʄ  rʜʦʢʘʟʘʣʠ ʠ ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʧʫʙʣʠʢʦʚʘʣʠ, ʯʪʦ 

ʢʣʝʪʢʘʤ ʩ ʬʝʥʦʪʠʧʦʤ ʉD 45 RO ʧʨʠʥʘʜʣʝʞʠʪ ʚʝʜʫʱʘʷ ʨʦʣʴ ʚ ʘʣʣʝʨʛʠʯʝʩʢʦʤ ʚʦʩʧʘ-

ʣʝʥʠʠ, ʨʝʘʣʠʟʫʝʤʦʤ ʧʦ ʪʠʧʫ ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʘʤʝʜʣʝʥʥʦʛʦ ʪʠʧʘ. ʇʦʩʪʫʧʘʷ ʚ 

ʢʦʞʫ, ʉD45RO ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ, ʧʨʦʜʫʮʠʨʫʶʪ ʮʠʪʦʢʠʥʳ, ʭʝʤʦʢʠʥʳ ʠ ʜʨʫʛʠʝ ʤʝ-
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ʜʠʘʪʦʨʳ ʚʦʩʧʘʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʝ ʢʣʝʪʢʠ, ʚʦ-

ʚʣʝʢʘʷ ʠʭ ʚ ʢʘʩʢʘʜ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ [3, 4]. ʇʝʨʚʠʯʥʦ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦ-

ʮʝʩʩ ʧʨʠ ʤʠʢʨʦʙʥʦʡ ʵʢʟʝʤʝ ʚʦʚʣʝʢʘʶʪʩʷ ʊ-ʭʝʣʧʝʨʳ 1-ʛʦ ʪʠʧʘ, ʦʩʥʦʚʥʦʡ ʬʫʥʢʮʠʝʡ 

ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʠʝ ʚ ʨʝʘʢʮʠʷʭ ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʘʤʝʜʣʝʥʥʦʛʦ ʪʠʧʘ ʠ 

ʧʨʦʜʫʢʮʠʠ ʀʃ-2, ʀʌʅ-ɔ, ʘ ʪʘʢʞʝ ʩʫʧʨʝʩʩʠʷ ɺ-ʣʠʤʬʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ [11]. 

ʇʨʠ ʤʠʢʨʦʙʥʦʡ ʵʢʟʝʤʝ ʦʩʥʦʚʥʦʡ ʭʝʤʦʪʦʢʩʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʊ-ʭʝʣʧʝʨʳ (CD4) ʧʦʣʫ-

ʯʘʶʪ ʦʪ ʀʃ-12, ʠ ʝʩʣʠ ʊ-ʭʝʣʧʝʨʳ 1-ʛʦ ʪʠʧʘ ʟʘʧʫʩʢʘʶʪ ʠʤʤʫʥʥʳʝ ʨʝʘʢʮʠʠ ʚ ʵʧʠʜʝʨ-

ʤʠʩʝ, ʪʦ ʊ-ʩʫʧʨʝʩʩʦʨʳ (CD8) ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʠʩʧʦʣʥʠʪʝʣʷʤʠ ʵʪʠʭ ʨʝʘʢʮʠʡ. 

ɼʘʣʴʥʝʡʰʘʷ ʘʢʪʠʚʘʮʠʷ ʦʙʱʝʛʦ ʠ ʤʝʩʪʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʧʨʠ ʵʢʟʝʤʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʩʠʥʪʝʟʦʤ ʠ ʩʝʢʨʝʮʠʝʡ ʊ-ʢʣʝʪʢʘʤʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʮʠʪʦʢʠʥʦʚ (ʧʨʝʜʧʦʣʦ-

ʞʠʪʝʣʴʥʦ ʀʃ -1, ʀʃ-4, ʀʃ-10, ʀʃ-1Ŭ, ʀʃ-1ɓ, ʀʃ-6, ʀʌʅ-ɔ ʠ ʌʅʆ- Ŭ), ʜʘʶʱʠʭ 

ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʡ ʵʬʬʝʢʪ [12]. 

ʂʦʨʨʝʢʮʠʷ ʫʢʘʟʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʤʠʢʨʦʙʥʦʡ ʵʢʟʝʤʝ 

ʤʦʛʣʘ ʙ  rʦʙʝʩʧʝʯʠʪʴ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʨʘʧʠʠ ʠ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʣʝʯʝ-

ʥʠʷ ʠ ʚʨʝʤʝʥʥʦʡ ʫʪʨʘʪʳ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ [15]. ʇʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠ-

ʤʳʝ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʘʢʪʫʘʣʥɹʳʤʠ. 

ʎʝʣʴ ʨʘʙʦʪʳ: 

ʀʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠʤʤʫʥʦʪʨʦʧʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʥʘ ʠʟʤʝʥʝʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʙʦʣʴʥʳʭ ʠʥʬʝʢʮʠʦʥʥʦʡ ʵʢʟʝʤʦʡ ʩ ʜʦʢʘʟʘʥʥʦʡ ʧʘʪʦ-

ʣʦʛʠʝʡ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʜʥʦʮʝʥʪʨʦʚʦʝ ʧʨʦʩʧʝʢʪʠʚʥʦʝ 

ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ 100 ʙʦʣʴʥʳʭ ʤʠʢʨʦʙʥʦʡ ʵʢʟʝʤʦʡ 

ʩ ʜʦʢʘʟʘʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʦʧʠʩʘʥʥʦʡ ʥʘʤʠ ʚ ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦ-

ʪʘʭ [16, 17] ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʣʝʯʝʥʠʠ ʚ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʮʠʦʥʘʨʘʭ ʛ. ʏʝʣ̫-

ʙʠʥʩʢʘ. 

ʂʦʤʧʣʝʢʩʥʫʶ ʦʮʝʥʢʫ ʪʷʞʝʩʪʠ ʤʠʢʨʦʙʥʦʡ ʵʢʟʝʤʳ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʀʥ-

ʜʝʢʩʘ ʆʮʝʥʢʠ ʊʷʞʝʩʪʠ ʄʠʢʨʦʙʥʦʡ ʕʢʟʝʤʳ (ʀʆʊʄʕ), ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʨʦ-

ʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɼʀʂɾ (ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ). 

ʄʝʪʦʜʦʤ ʨʘʥʜʦʤʠʟʘʮʠʠ 100 ʧʘʮʠʝʥʪʦʚ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʧʦʜʛʨʫʧʧʳ, ʦʪʣʠʯʘʶ-

ʱʠʝʩʷ ʧʦ ʭʘʨʘʢʪʝʨʫ ʧʨʦʚʦʜʠʤʦʛʦ ʣʝʯʝʥʠʷ. ʂʦʥʪʨʦʣʝʤ ʷʚʠʣʠʩʴ 30 ʫʩʣʦʚʥʦ-ʟʜʦʨʦʚʳʭ 

ʣʠʮ. ʂʣʠʥʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʚʦʜʠʣʠ ʥʘ 1, 10 ʠ 17 ʜʝʥʴ ʣʝʯʝʥʠʷ. ʀʤʤʫʥʦʣʦʛʠ-

ʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠ ʜʚʘʞʜʳ: ʜʦ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʠ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʪʝʨʘʧʠʠ ʥʘ 17 ʜʝʥʴ ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨʝ. ʀʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚʢʣʶʯʘʣʠ 

ʘʥʘʣʠʟ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʦʤʧʣʠʤʝʥʪʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʧʦʧʫʣʷʮʠʦʥ-

ʥʦʛʦ ʩʦʩʪʘʚʘ ʣʠʤʬʦʮʠʪʦʚ, ʧʨʦʮʝʩʩʦʚ ʠʭ ʧʦʟʠʪʠʚʥʦʡ ʠ ʥʝʛʘʪʠʚʥʦʡ ʘʢʪʠʚʘʮʠʠ, ʦʧʨʝ-

ʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʦʥʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʧʘʮʠʝʥʪʦʚ, ʘʥʘʣʠʟ ʮʠʪʦʢʠʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ 

ʥʘ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʝʡ ʮʠʪʦʢʠʥʦʚ IL-17, IL-4 ʠ IFN-ɔ. 



57 

 

ʇʘʮʠʝʥʪʳ ʧʦʜʛʨʫʧʧʳ 1.1. ʧʦʣʫʯʘʣʠ ʙʘʟʠʩʥʫʶ ʪʝʨʘʧʠʶ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʫʶ 

ʌʝʜʝʨʘʣʴʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʚʝʜʝʥʠʶ ʙʦʣʴʥʳʭ ʵʢʟʝʤʦʡ 

(2017), ʧʘʮʠʝʥʪʘʤ ʧʦʜʛʨʫʧʧʳ 1.2. ʙʘʟʠʩʥʫʶ ʪʝʨʘʧʠʶ ʩʦʯʝʪʘʣʠ ʩ ʠʤʤʫʥʦʪʨʦʧʥʳʤ 

ʧʨʝʧʘʨʘʪʦʤ ʣʠʢʦʧʠʜ (ʩ 1-ʛʦ ʜʥʷ ʣʝʯʝʥʠʷ ʧʦ 10ʤʛ 1 ʨʘʟ ʚ ʩʫʪʢʠ 10 ʜʥʝʡ). 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʦʚ ʧʨʠʢʣʘʜʥʳʭ 

ʧʨʦʛʨʘʤʤ MicrosoftExcel 2007 ʠ STATISTICA 6.0 (forWindows; çStatSoft, Inc.è, 

2001). ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʣʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʳ ʚʘʨʠʘʮʠʦʥ-

ʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʩ ʚʳʯʠʩʣʝʥʠʝʤ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʠ ʩʪʘʥʜʘʨʪʥʦʡ ʦh ʠʙʢʠ 

(ʄ Ñ m), ʘ ʪʘʢʞʝ ʢʚʘʨʪʠʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀʗ  

ʂʘʢ ʦʧʠʩʘʥʦ ʥʘʤʠ ʚ ʙʦʣʝʝ ʨʘʥʥʠʭ ʧʫʙʣʠʢʘʮʠʷʭ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʤ ʣʝʯʝʥʠʶ 

ʩʦʩʪʦʷʥʠʝʤ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʫ ʙʦʣʴʥʳʭ ʤʠʢʨʦʙʥʦʡ ʵʢʟʝʤʦʡ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʚʩʝʭ ʫʨʦʚʥʝʡ ʠʤʤʫʥʠʪʝʪʘ. ʋʩʪʘʥʦʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʧʨʦʮʝʥʪʥʦʤ ʠ ʘʙʩʦʣʶʪʥʦʤ ʩʦʜʝʨʞʘʥʠʠ 

ʣʠʤʬʦʮʠʪʦʚ. ɼʦʩʪʦʚʝʨʥʦ ʚʳʩʦʢʠʤ ʦʢʘʟʘʣʩʷ ʫʨʦʚʝʥʴ CD4 ʣʠʤʬʦʮʠʪʦʚ (0,55Ñ0,01 

ʭ10
9
ʢʣ/ʣ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 0,45Ñ0,03Ĭ10

9
ʢʣ/ʣ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʢʦʣʠ-

ʯʝʩʪʚʦ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʣʠʤʬʦʮʠʪʦʚ CD8 ʦʩʪʘʚʘʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. ʉʦʦʪʥʦ-

ʰʝʥʠʝ CD4/CD8 ʣʠʤʬʦʮʠʪʦʚ ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʯʪʦ ʦʪʨʘʞʘʣʦ 

ʯʠʩʣʝʥʥʦʝ ʧʨʝʚʘʣʠʨʦʚʘʥʠʝ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʡ ʩʫʙʧʦʧʫʣʷʮʠʠ ʣʠʤʬʦʮʠʪʦʚ ʥʘʜ ʭʝʣ-

ʧʝʨʥʦʡ. ʇʨʦʮʝʩʩ ʤʠʢʨʦʙʥʦʡ ʵʢʟʝʤ  rʩʦʧʨʦʚʦʞʜʘʣʩʷ ʩʥʠʞʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʝʩʪʝ-

ʩʪʚʝʥʥʳʭ ʢʠʣʣʝʨʦʚ (CD16) (0,43Ñ0,01Ĭ10
9
ʢʣ/ʣ ʧʨʦʪʠʚ 0,53Ñ0,03Ĭ10

9
ʢʣ/ʣ ʚ ʛʨʫʧʧʝ 

ʢʦʥʪʨʦʣʷ, ʨ<0,01). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ, ʦʪʤʝʯʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ, ʢʘʢ 

ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ, ʪʘʢ ʠ ʘʙʩʦʣʶʪʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ CD95 ʣʠʤʬʦʮʠʪʦʚ, ʧʝʨʝ-

ʜʘʶʱʠʭ ʩʠʛʥʘʣ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʤ ʢʣʝʪʢʘʤ. 

ɸʢʪʠʚʘʮʠʷ ʢʣʝʪʦʢ ʧʦʩʨʝʜʩʪʚʦʤ ʪʨʘʥʩʬʝʨʨʠʥ-ʟʘʚʠʩʠʤʦʛʦ ʤʝʭʘʥʠʟʤʘ ʠ ʘʥʪʠ-

ʛʝʥʘ ʛʣʘʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ II  ʧʨʠ ʤʠʢʨʦʙʥʦʡ ʵʢʟʝʤʝ ʥʝ ʧʨʦʠʩʭʦ-

ʜʠʣʘ, ʠʤʝʣʦ ʤʝʩʪʦ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʧʨʦʮʝʥʪʥʦʛʦ ʠ ʘʙʩʦʣʶʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʢʘʢ CD71 ʣʠʤʬʦʮʠʪʦʚ (0,10Ñ0,01Ĭ10
9
ʢʣ/ʣ ʧʨʠ ʧʦʢʘʟʘʪʝʣʝ ʥʦʨʤʳ 0,17Ñ0,01Ĭ10

9
ʢʣ/ʣ, 

ʨ<0,001), ʪʘʢ ʠ HLA DR. ʈʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʮʝʥʪʥʦʛʦ ʠ ʘʙʩʦʣʶʪʥʦ-

ʛʦ ʩʦʜʝʨʞʘʥʠʷ ʣʠʤʬʦʮʠʪʦʚ, ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʪʝʨʣʝʡʢʠʥʘ-2 (CD25). 

ʆʪʤʝʯʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦ ʧʦʚʳʰʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʠʚʥʳʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ (CD45RA) 

ʢʘʢ ʚ ʧʨʦʮʝʥʪʥʦʤ, ʪʘʢ ʠ ʚ ʘʙʩʦʣʶʪʥʦʤ ʚʳʨʘʞʝʥʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-

ʧʦʡ. ʊʘʢ, ʫʨʦʚʝʥʴ CD45RA ʧʨʠ ʤʠʢʨʦʙʥʦʡ ʵʢʟʝʤʝ ʩʦʩʪʘʚʠʣ 0,48Ñ0,01Ĭ10
9
ʢʣ/ʣ, ʚ 

ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ ï 0,30Ñ0,02Ĭ10
9
ʢʣ/ʣ, ʨ<0,001. ʇʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʧʦʧʪʠʯʝ-

ʩʢʠʭ ʣʠʤʬʦʮʠʪʦʚ ʙʳʣʦ ʧʦʚʳʰʝʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʘʙʩʦʣʶʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʝ ʦʪʣʠ-

ʯʘʣʠʩʴ ʦʪ ʢʦʥʪʨʦʣʷ.  
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ʉʦʜʝʨʞʘʥʠʝ ʢʦʤʧʣʝʤʝʥʪʘ (ʉʅ50) ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʝʥʦ (p<0,01) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʋʨʦʚʝʥʴ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʠʤʤʫʥ-

ʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ 2 ʨʘʟʘ ʧʨʝʚʳʰʘʣ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʪʨʦʣʷ. ʅʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʢʣʘʩʩʘ ɸ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ (p<0,01), ʧʦʜʦʙ-

ʥʘʷ ʞʝ ʜʠʥʘʤʠʢʘ ʠʤʝʣʘʩʴ ʠ ʚ ʦʪʥʦʰʝʥʠʠ Igʄ, IgG, IgE. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʥʘʨʫʞʝʥʦ 

ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ IL-2, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʘʢ-

ʪʠʚʥʦʤ ʦʩʪʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʥʘ ʩʠʩʪʝʤʥʦʤ ʫʨʦʚʥʝ. ɼʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝ-

ʥʠʝ ʫʨʦʚʥʷ IL-17 ʠ IFN-ɔ ʩʚʷʟʘʥʦ ʩ ʫʯʘʩʪʠʝʤ ʜʘʥʥʳʭ ʮʠʪʦʢʠʥʦʚ ʚ ʨʘʟʚʠʪʠʠ ʘʣʣʝʨ-

ʛʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʩ ʪʝʤ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʠʭ ʬʫʥʢʮʠʝʡ 

ʷʚʣʷʝʪʩʷ ʟʘʱʠʪʘ ʦʪ ʠʥʬʝʢʮʠʡ.IFN-ɔ, ʚʳʩʪʫʧʘʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦ-

ʢʠʥʘ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʧʫʩʢ ʮʠʪʦʢʠʥʦʚʦʛʦ ʢʘʩʢʘʜʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʦʯʘʛʘ ʚʦʩʧʘʣʝʥʠʷ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʵʬʬʝʢʪʦʨʥʳʭ ʢʣʝʪʦʢ. ʂʦʣʠʯʝʩʪʚʦ ʣʘʢʪʦʬʝʨʨʠʥʘ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʥʘʧʨʦʪʠʚ, ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʦʡ, ʯʪʦ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʦʜʥʠʤ ʠʟ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʚʠʪʠʷ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʥʬʝʢ-

ʮʠʠ ʫ ʜʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʨʝʧʘʨʘʪʦʤ ʠʤʤʫʥʥʦʢʦʨʨʝʢ-

ʮʠʠ ʙʳʣ ʚʳʙʨʘʥ ïʛʣʶʢʦʟʘʤʠʥʠʣʤʫʨʘʤʠʣʜʠʧʝʧʪʠʜ (ɻʄɼʇ), ʩʦʜʝʨʞʘʱʠʡ ʚ ʩʚʦʝʤ 

ʩʦʩʪʘʚʝ ʧʦʣʥʳʡ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʘʥʘʣʦʛ ʧʦʚʪʦʨʷʶʱʝʛʦʩʷ ʬʨʘʛʤʝʥʪʘ ʧʝʧʪʠʜʦʛʣʠʢʘʥʘ 

ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʙʘʢʪʝʨʠʡ. ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ɻʄɼʇ (ʣʠʢʦʧʠʜ) çʠʤʠʪʠʨʫ-

ʝʪè ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʦʙʥʘʨʫʞʝʥʠʷ ʬʨʘʛʤʝʥʪʦʚ ʧʝʧʪʠʜʦʛʣʠʢʘʥʘ ʙʘʢʪʝʨʠʡ, ʪ.ʝ. 

ʜʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʘ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʦ ʢ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠʤʤʫʥʦʨʝʛʫʣʷʮʠʠ. 

ʌʘʨʤʘʢʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ɻʄɼʇ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʚʷʟʳʚʘʥʠʷ 

ʝʛʦ ʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘʯʘʣʘ (ɻʄɼʇ) ʩ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʤ ʨʝʮʝʧʪʦʨʦʤ ʚʨʦʞʜʝʥʥʦʛʦ 

ʠʤʤʫʥʠʪʝʪʘ NOD2 [13, 17, 18]. ʉʚʷʟʳʚʘʥʠʝ ɻʄɼʇ ʩ ʨʝʮʝʧʪʦʨʦʤ ʧʨʠʚʦʜʠʪ ʚʥʫʪʨʠ 

ʢʣʝʪʢʠ ʢ ʮʝʣʦʡ ʩʝʨʠʠ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʘʢʪʠʚʘʮʠʝʡ ʥʫʢʣʝʘʨʥʦʛʦ 

ʬʘʢʪʦʨʘ NF- ʠ ʚʳʨʘʙʦʪʢʦʡ ʨʷʜʘ ʢʣʶʯʝʚʳʭ ʮʠʪʦʢʠʥʦʚ ï ʀʃ-1, ʀʃ-6, ʀʃ-12, ʌʅʆ-Ŭ, 

IFN-g, ʢʦʣʦʥʠʝʩʪʠʤʫʣʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ. ɺʦʟʜʝʡʩʪʚʫʷ ʥʘ ʢʣʁʯʝʚʫʶ ʤʦʣʝʢʫʣʷʨʥʫʶ 

ʤʠʰʝʥʴ (ʨʝʮʝʧʪʦʨ) ʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʝ, ɻʄɼʇ ʠʤʠʪʠʨʫʝʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ 

ʦʙʥʘʨʫʞʝʥʠʷ ʬʨʘʛʤʝʥʪʦʚ ʧʝʧʪʠʜʦʛʣʠʢʘʥʘ ʙʘʢʪʝʨʠʡ. 

ɻʄɼʇ ʧʦʚʳʰʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ (ʙʘʢʪʝʨʠʮʠʜʥʫʶ, ʮʠʪʦʪʦʢʩʠ-

ʯʝʩʢʫʶ) ʛʣʘʚʥʳʭ ʢʣʝʪʦʢ ʚʨʦʞʜʝʥʥʦʡ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ï ʬʘʛʦʮʠʪʦʚ, ʫʩʠʣʠʚʘʝʪ 

ʧʨʝʟʝʥʪʘʮʠʶ ʠʤʠ ʘʥʪʠʛʝʥʦʚ, ʧʨʦʣʠʬʝʨʘʮʠʶ ʊ- ʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ, ʧʦʚʳʰʘʝʪ ʩʠʥʪʝʟ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʦʨʤʘʣʠʟʘʮʠʠ ʙʘʣʘʥʩʘ Th1/Th2-ʣʠʤʬʦʮʠʪʦʚ 

ʚ ʩʪʦʨʦʥʫ ʧʨʝʦʙʣʘʜʘʥʠʷ Th1. ɻʄɼʇ ʩʪʠʤʫʣʠʨʫʝʪ ʣʝʡʢʦʧʦʵʟ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʦ-

ʣʠʯʝʩʪʚʘ ʛʨʘʥʫʣʦʮʠʪʦʚ ʧʫʪʝʤ ʘʢʪʠʚʘʮʠʠ ʚʳʨʘʙʦʪʢʠ ʢʦʣʦʥʠʝʩʪʠʤʫʣʠʨʫʶʱʠʭ ʬʘʢ-

ʪʦʨʦʚ. 
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ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʠ ʠʤʤʫʥʠʪʝʪʘ ʫ ʙʦʣʴʥʳʭ ʦʙʝʠʭ 

ʧʦʜʛʨʫʧʧ: 1.1. ï ʧʦʣʫʯʘʚʰʝʡ ʪʦʣʴʢʦ ʙʘʟʠʩʥʫʶ ʪʝʨʘʧʠʶ ʠ 1.2. ï ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʚʰʝʡ ɻʄɼʇ, ʤ  rʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʫ ʚʩʝʭ ʥʘʙʣʶʜʘʣʦʩʴ ʫʣʫʯʰʝʥʠʝ ʠʤʤʫʥʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʧʦʨʪʨʝʪʘ. ʇʨʘʢʪʠʯʝʩʢʠ ʫ ʚʩʝʭ ʥʦʨʤʘʣʠʟʦʚʘʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʢʣʝʪʦʯʥʦʛʦ 

ʠʤʤʫʥʠʪʝʪʘ. ɺʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ ʜʦʩʪʦʚʝʨʥʦ ʧʦʥʠʟʠʣʦʩʴ ʦʙʱʝʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ ʠ ʥʘʙʣʶʜʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʣʠʤʬʦʮʠʪʦʚ.  

 ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚ ʧʦʜʛʨʫʧʧʝ, ʧʦʣʫʯʘʚʰʝʡ ɻʄɼʇ, ʧʨʦʮʝʥʪʥʦʝ ʠ ʘʙʩʦʣʶʪʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ CD3 ʣʠʤʬʦʮʠʪʦʚ ʜʦʩʪʦʚʝʨʥʦ ʧʦʚʳʩʠʣʦʩʴ (ʩ 59,58Ñ0,83% ʜʦ 

64,3Ñ1,2%), ʘ ʚ ʧʦʜʛʨʫʧʧʝ ʩ ʙʘʟʠʩʥʦʡ ʪʝʨʘʧʠʝʡ ʪʦʣʴʢʦ ʥʘʤʝʪʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʠʭ 

ʧʦʚʳʰʝʥʠʶ. ʂʦʣʠʯʝʩʪʚʦ CD4 ʣʠʤʬʦʮʠʪʦʚ ʚ ʧʦʜʛʨʫʧʧʝ 1.2 ʩʥʠʟʠʣʦʩʴ ʠ ʩʪʨʝʤʠʣʦʩʴ 

ʢ ʧʦʢʘʟʘʪʝʣʶ ʢʦʥʪʨʦʣʷ, ʪʦʛʜʘ ʢʘʢ ʚ ʧʦʜʛʨʫʧʧʝ ʙʘʟʠʩʥʦʡ ʪʝʨʘʧʠʠ ʪʝʥʜʝʥʮʠʷ ʪʦʣʴʢʦ 

ʥʘʤʝʪʠʣʘʩʴ. ʉʦʦʪʥʦʰʝʥʠʝ CD4/CD8 ʣʠʤʬʦʮʠʪʦʚ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʟʠʣʦʩʴ ʢʘʢ ʚ ʧʦʜ-

ʛʨʫʧʧʝ 1.1, ʪʘʢ ʠ ʚ ʧʦʜʛʨʫʧʧʝ 1.2, ʪʦʣʴʢʦ ʚ ʧʦʜʛʨʫʧʧʝ 1.2 ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʦʢʘʟʘʣ-

ʩ ̫ʙʣʠʞʝ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ɺ ʦʙʝʠʭ ʧʦʜʛʨʫʧʧʘʭʧʨʘʢʪʠʯʝʩʢʠ ʥʦʨ-

ʤʘʣʠʟʦʚʘʣʘʩʴ ʢʦʥʮʝʥʪʨʘʮʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʠʣʣʝʨʦʚ (CD16). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ 

ʧʨʠʰʣʦ ʢ ʥʦʨʤʝ, ʢʘʢ ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ, ʪʘʢ ʠ ʘʙʩʦʣʶʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ CD95 

ʣʠʤʬʦʮʠʪʦʚ, ʧʝʨʝʜʘʶʱʠʭ ʩʠʛʥʘʣ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʤ ʢʣʝʪʢʘʤ. ɺʦ ʚʨʝʤʷ ʣʝʯʝʥʠʷ 

ʤʠʢʨʦʙʥʦʡ ʵʢʟʝʤʳ ʚʦʩʩʪʘʥʦʚʠʣʠʩʴ ʤʝʭʘʥʠʟʤʳ ʘʢʪʠʚʘʮʠʠ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ 

ʢʣʝʪʦʢ ʯʝʨʝʟ ʩʣʝʜʫʶʱʠʝ ʤʝʭʘʥʠʟʤʳ: ʪʨʘʥʩʬʝʨʨʠʥ-ʟʘʚʠʩʠʤʳʡ ʤʝʭʘʥʠʟʤ (CD71), ʘ 

ʪʘʢʞʝ ʯʝʨʝʟ ʘʥʪʠʛʝʥ ʛʣʘʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ II  (HLA DR). ʋ ʚʩʝʭ 

ʧʘʮʠʝʥʪʦʚ ʧʨʦʠʟʦʰʣʘ ʥʦʨʤʘʣʠʟʘʮʠʷ ʩʦʜʝʨʞʘʥʠʷ ʣʠʤʬʦʮʠʪʦʚ, ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʠʥʪʝʨʣʝʡʢʠʥʘ-2, ʚ ʧʦʜʛʨʫʧʧʝ, ʧʦʣʫʯʘʚʰʝʡ ɻʄɼʇ, ʥʘʤʝʪʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ 

ʧʦ ʥʦʨʤʘʣʠʟʘʮʠʠ ɺ-ʢʣʝʪʦʢ (CD22), ʩʥʠʞʝʥʠʝ ʢʦʪʦʨʳʭ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʜʦ ʥʘʯʘʣʘ ʣʝ-

ʯʝʥʠʷ, ʥʦʨʤʘʣʠʟʦʚʘʣʦʩʴ ʩʦʜʝʨʞʘʥʠʷ ʥʘʠʚʥʳʭ ʣʠʤʬʦʮʠʪʦʚ CD45RA.  

ʋʨʦʚʝʥʴ ʎʀʂ ʚ ʧʦʜʛʨʫʧʧʝ 1.2 (ʙʘʟʠʩʥʘʷ ʪʝʨʘʧʠʷ + ɻʄɼʇ) ʩʥʠʟʠʣʩʷ ʜʦ ʫʨʦʚ-

ʥ ̫ʢʦʥʪʨʦʣʷ, ʚ ʧʦʜʛʨʫʧʧʝ 1.1 ʫʤʝʥʴʰʠʣʩʷ ʚ 1,5 ʨʘʟʘ, ʥʦ ʢʦʥʪʨʦʣʴʥʳʭ ʮʠʬʨ ʥʝ ʜʦʩ-

ʪʠʛ. ɺʦ ʚʨʝʤʷ ʣʝʯʝʥʠʷ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ɻʄɼʇ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʣʦʩʴ ʩʦʜʝʨʞʘ-

ʥʠʝ ʦʙʱʝʛʦ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ ɽ ʠ ʧʨʠʙʣʠʟʠʣʦʩʴ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʥʦʨʤʳ, ʘ ʚ ʧʦʜʛʨʫʧ-

ʧʝ ʙʘʟʠʩʥʦʡ ʪʝʨʘʧʠʠ ʜʦʩʪʦʚʝʨʥʦʛʦ ʩʥʠʞʝʥʠʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ ɽ ʥʝ ʧʨʦʠʟʦʰʣʦ. 

ʋʨʦʚʥʠʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʢʣʘʩʩʘ A, M ʠ G ʚ ʧʦʜʛʨʫʧʧʝ 1.2 ʥʦʨʤʘʣʠʟʦʚʘʣʠʩʴ, ʚ 

ʧʦʜʛʨʫʧʧʝ 1.1 ʧʨʠʙʣʠʟʠʣʠʩʴ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʢʦʥʪʨʦʣʷ.ʋʨʦʚʝʥʴ ʢʦʤʧʣʠʤʝʥʪʘ ʚ ʢʨʦʚʠ 

ʚ ʧʦʜʛʨʫʧʧʝ 1.2 ʜʦʩʪʠʛ ʧʦʢʘʟʘʪʝʣʷ ʢʦʥʪʨʦʣʷ, ʧʦʜʥʷʚʰʠʩʴ ʩ 57,54Ñ1,10 ʫʩʣ. ʝʜ. ʜʦ 

67,70Ñ4,4 ʫʩʣ. ʝʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʪʝʨʘʧʠʠ ʦʪʢʣʦʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʫ ʙʦʣʴʥʳʭ ʧʦʜʛʨʫʧʧʳ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʧʦʣʟɹʦʚʘʚʰʝʡ ɻʄɼʇ, 

ʠʟʤʝʥʷʣʠʩʴ ʚ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ ʟʥʘʯʠʪʝʣʴʥʝʝ, ʯʝʤ ʚ ʧʦʜʛʨʫʧʧʝ ʠʩʢʣʶʯʠ-
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ʪʝʣʴʥʦ ʙʘʟʠʩʥʦʡ ʪʝʨʘʧʠʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʢʣʠ-

ʥʠʯʝʩʢʦʝ ʚʳʟʜʦʨʦʚʣʝʥʠʝ ʚ ʧʦʜʛʨʫʧʧʝ 1.2, ʪʘʢʞʝ ʥʘʩʪʫʧʘʣʦ ʙʳʩʪʨʝʝ ʠ ʥʦʩʠʣʦ ʙʦʣʝʝ 

ʟʘʚʝʨʰʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʊʘʢ, ʠʥʜʝʢʩ ʦʮʝʥʢʠ ʪʷʞʝʩʪʠ ʤʠʢʨʦʙʥʦʡ ʵʢʟʝʤʳ (ʀʆʊʄʕ) ʚ ʧʦʜʛʨʫʧʧʝ ʙʦʣɹ-

ʥʳʭ ʤʠʢʨʦʙʥʦʡ ʵʢʟʝʤʦʡ, ʧʦʣʫʯʘʚʰʠʭ ʪʦʣʴʢʦ ʙʘʟʠʩʥʫʶ ʪʝʨʘʧʠʶ, ʩʥʠʟʠʣʩʷʩ 25,3Ñ3,8 

ʜʦ 9,04Ñ1,17, ʘ ʚ ʧʦʜʛʨʫʧʧʝ, ʠʩʧʦʣʴʟʦʚʘʚʰʝʡ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʪʝʨʘʧʠʶ ʩ ʚʢʣʁ-

ʯʝʥʠʝʤ ʚ ʥʝʸ ɻʄɼʇïʩ 26,6Ñ3,43 ʜʦ 5,3Ñ0,94, ʯʪʦ ʜʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʪʝʣʴʥʝʝ, ʯʝʤ ʚ 

ʧʝʨʚʦʡ ʧʦʜʛʨʫʧʧʝ.ɼʀʂɾ ʚ ʧʝʨʚʦʡ ʧʦʜʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩʥʠʟʠʣʩʷ ʚ 3ʨʘʟʘ, ʦʜʥʘʢʦ 

ʵʪʦ ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʧʦʜʛʨʫʧʧʝ 1.2, ʛʜʝ ʩʥʠʞʝʥʠʝ ʩʦʩʪʘʚʠʣʦ ʩ 25,9Ñ0,7 ʜʦ 

1,47Ñ0,9, ʪ.ʝ. ʚ 5,9 ʨʘʟʘ (ʨʠʩʫʥʦʢ 1). 

ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʢʣʠʥʠʯʝʩʢʦʛʦ ʚʳʟʜʦʨʦʚʣʝʥʠʷ, ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʫʣʫʯʰʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʣʝʯʝʥʠʷ ʚ ʧʦʜʛʨʫʧ-

ʧʘʭ 1.1 ʠ 1.2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʂʘʢ ʚʠʜʥʦ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ ʠ ʢʣʠʥʠʯʝʩʢʦʝ ʚʳʟʜʦʨʦʚʣʝʥʠʝ ʥʘʩʪʫʧʘʣʦ 

ʫ 96% ʙʦʣʴʥʳʭ, ʧʦʣʫʯʘʚʰʠʭ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʪʝʨʘʧʠʶ. ɺ ʧʦʜʛʨʫʧʧʝ ʙʘʟʠʩʥʦʡ 

ʪʝʨʘʧʠʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʦʢʘʟʘʣʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ (26%), ʢʣʠʥʠʯʝʩʢʦʝ ʚʳʟʜʦʨʦʚ-

ʣʝʥʠʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʥʘʙʣʶʜʘʣʦʩʴ ʚ 14 ʨʘʟ ʯʘʱʝ, ʯʝʤ ʧʨʠ 

ʙʘʟʠʩʥʦʡ.  

ɺʳʚʦʜʳ: 

1. ɺʢʣʶʯʝʥʠʝ ʚ ʢʦʤʧʣʝʢʩʥʦʝ ʣʝʯʝʥʠʝ ʙʦʣʴʥʳʭ ʤʠʢʨʦʙʥʦʡ ʵʢʟʝʤʦʡ ʠʤʤʫʥʦ-

ʪʨʦʧʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʛʣʶʢʦʟʘʤʠʥʠʣʤʫʨʘʤʠʣʜʠʧʝʧʪʠʜ (ɻʄɼʇ) ʚʳʟʳʚʘʝʪ ʢʦʨʨʝʢʮʠʶ 

ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʢʘʟʘʪʝʣʝʡ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘ-

ʥʠʷ CD4 ʣʠʤʬʦʮʠʪʦʚ,ʩʦʦʪʥʦʰʝʥʠʷ CD4/CD8 ʣʠʤʬʦʮʠʪʦʚ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʝʩʪʝʩʪ-

ʚʝʥʥʳʭ ʢʠʣʣʝʨʦʚ (CD16), ʩʦʜʝʨʞʘʥʠʷ ʥʘʠʚʥʳʭ ʣʠʤʬʦʮʠʪʦʚ CD45RA ʠ ʫʨʦʚʥʷ ʢʦʤ-

ʧʣʠʤʝʥʪʘ.  

2. ʀʥʜʝʢʩ ʦʮʝʥʢʠ ʪʷʞʝʩʪʠ ʤʠʢʨʦʙʥʦʡ ʵʢʟʝʤʳ ʧʨʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʪʝʨʘ-

ʧʠʠ ʩʥʠʞʘʝʪʩʷʚ 13 ʨʘʟ, ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʠʥʜʝʢʩ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ï ʚ 5,9 ʨʘʟ. 

3.  ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ɻʄɼʇ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ 

ʙʦʣʴʥʳʭ ʠʥʬʝʢʮʠʦʥʥʦʡ ʵʢʟʝʤʦʡ ʫʤʝʥʴʰʘʝʪ ʩʨʦʢ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠʥʘ 30%. 
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ʈɽɿʖʄɽ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʭʘʥʠʟʤʳ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʠʨʫʩʘ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʯʝ-

ʣʦʚʝʢʘ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʤʫʪʘʮʠʠ ʠ ʨʝʢʦʤʙʠʥʘʮʠʠ. ʈʘʩʩʤʦʪʨʝʥʘ ʨʦʣʴ ʦʙʨʘʪʥʦʡ 

ʪʨʘʥʩʢʨʠʧʪʘʟʳ, ɼʅʂ-ʧʦʣʠʤʝʨʘʟʳ, ʬʝʨʤʝʥʪʦʚ APOBEC ʠ ʜʨ. ʈʘʩʩʤʦʪʨʝʥʳ ʩʣʦʞʥʦ-

ʩʪʠ ʚ ʩʦʟʜʘʥʠʠ ʚʘʢʮʠʥ ʧʨʦʪʠʚ ʚʠʨʫʩʘ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʯʝʣʦʚʝʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʢʣʶʯʝ ʝʛʦ ʚʳʩʦʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʨʫʩ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʯʝʣʦʚʝʢʘ, ʛʝʥʝʪʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠ-

ʚʦʩʪʴ, ʥʫʢʣʝʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʠʤʤʫʥʦʧʨʦʬʠʣʘʢʪʠʢʘ, ʠʤʤʫʥʦʪʝʨʘʧʠʷ. 

 

SUMMARY  

The article discusses the mechanisms of the human immunodeficiency virus varia-

bility,  including mutations and recombinations. The role of reverse transcriptase, DNA-
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polymerase, APOBEC enzymes, etc. is considered. Difficulties in the creation of vaccines 

against the human immunodeficiency virus, including in the context of its high variability, 

are considered. 

Keywords: human immunodeficiency virus, geneticvariability, nucleic acid, im-

munoprophylaxis, immunotherapy. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ɺʀʏ-ʠʥʬʝʢʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʢʪʫʘʣʴ-

ʥʫ ʁʧʨʦʙʣʝʤʫ ʜʣʷ ʚʨʘʯʝʡ ʚʩʝʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. ɹʫʜʫʯʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʦʣʦʜʦʡ ʠʥ-

ʬʝʢʮʠʝʡ, ʦʥʘ ʧʦʣʫʯʠʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʘʢ ʚ ʛʨʫʧʧʘʭ ʨʠʩʢʘ, ʪʘʢ ʠ ʟʘ ʠʭ ʧʨʝʜʝʣʘʤʠ. 

ʉʣʫʯʘʠ ʟʘʨʘʞʝʥʠʷ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʢʦʥʪʠʥʝʥʪʘʭ 

[1]. ʉʦʛʣʘʩʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʜʘʥʥʳʤ ʬʝʜʝʨʘʣʴʥʦʛʦ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʮʝʥ-

ʪʨʘ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʙʦʨʴʙʝ ʩʦ ʉʇʀɼʦʤ ʌɹʋʅ ʎʝʥʪʨʘʣʴʥʦʛʦ ʅʀʀ ʵʧʠʜʝʤʠʦʣʦ-

ʛʠʠ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ, ʚ ʈʦʩʩʠʠ ʥʘ 31.12.2019 ʢʫʤʫʣʷʪʠʚʥʦʝ ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʟʘʨʘʞʝ-

ʥʠʷ ɺʀʏ, ʚʳʷʚʣʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʠʤʤʫʥʥʦʛʦ ʙʣʦʪʘ, ʩʦʩʪʘʚʠʣʦ 1 423 999, ʟʘ 2019 

ʛʦʜ ï 94 668; ʧʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ 2019 ʛʦʜʫ ʧʦ ʈʦʩʩʠʠ ʩʦʩʪʘʚʠʣ 64,5 ʥʘ 100 

ʪʳʩ. ʥʘʩʝʣʝʥʠʷ; ʧʨʠ ʵʪʦʤ ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʢʘʟʘʣʩʷ 

ʨʘʚʝʥ 130,1 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ; ʥʘʠʙʦʣʴʰʘʷ ʧʦʨʘʞʝʥʥʦʩʪʴ ɺʀʏ-ʠʥʬʝʢʮʠʝʡ ʥʘ-

ʙʣʶʜʘʣʘʩʴ ʩʨʝʜʠ ʣʠʮ 30-44 ʛʦʜʘ; ʩʨʝʜʠ ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥʥʳʭ ʩʣʫʯʘʝʚ ɺʀʏ-

ʠʥʬʝʢʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʧʫʪʠ ʟʘʨʘʞʝʥʠʷ ʧʨʝʦʙʣʘʜʘʣ ʛʝʪʝʨʦʩʝʢʩʫʘʣʴʥʳʡ ʧʦʣʦʚʦʡ ʢʦʥ-

ʪʘʢʪ (62,7%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʨʝʥʪʝʨʘʣʴʥʳʤ ʧʫʪʝʤ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʥʘʨʢʦʪʠʯʝ-

ʩʢʠʭ ʚʝʱʝʩʪʚ (33,6%). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʫʷʟʚʠʤʳʭ ʛʨʫʧʧ ʩʨʝʜʠ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʠ, ʯʪʦ ʥʘʥʦʩʠʪ ʟʥʘʯʠʤʳʡ ʩʦʮʠ-

ʘʣʴʥʳʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʨʦʥ [2]. 

ɻʝʥʝʪʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ɺʀʏ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨ 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʠʤʝʝʪ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦ-

ʢʠʡ ʫʨʦʚʝʥʴ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʠʨʫʩʘ. ɺʦ ʤʥʦʛʦʤ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙ-

ʨʘʟʠʝ ɺʀʏ-1,ʧʨʠʥʘʜʣʝʞʘʱʝʛʦ ʢ M, N, O ʠ P ʛʨʫʧʧʘʤ, ʦʙʷʟʘʥʦ ʥʝʦʜʥʦʢʨʘʪʥʦ ʨʝʘʣʠ-

ʟʦʚʘʚʰʝʤʫʩʷ ʟʦʦʥʦʟʥʦʤʫ ʧʫʪʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʜʘʥʥʦʛʦ ʚʠʨʫʩʘ ʚ ʯʝʣʦʚʝʯʝʩʢʫʶ ʧʦ-

ʧʫʣʷʮʠʶ. ʅʘʙʣʶʜʘʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ ɺʀʏ 

ʧʦ ʤʠʨʫ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʨʝʦʙʣʘʜʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʧʦʜʪʠʧʦʚ ʠ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ 

ʬʦʨʤ ʚʠʨʫʩʘ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ. ʅʘʧʨʠʤʝʨ, ʧʦʜʪʠʧ B ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʩʪʨʘʥʘʭ ɽʚ-

ʨʦʧʳ ʠ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ, ʗʧʦʥʠʠ, ɸʚʩʪʨʘʣʠʠ, ʘ ʧʦʜʪʠʧ ʉ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʖʞʥʦʡ ɸʬʨʠʢʝ ʠ ʀʥʜʠʠ. ɼʘʥʥʳʡ ʬʝʥʦʤʝʥ ʩʪʘʣ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʦʮʝʩ-

ʩʦʚ ʤʠʛʨʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʠ ʤʦʛ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥ ʥʝ ʩʪʦʣʴʢʦ ʩʚʦʡʩʪʚʘʤʠ ʚʠʨʫʩʘ (ʥʘ-

ʧʨʠʤʝʨ, ʨʝʧʣʠʢʘʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ), ʩʢʦʣʴʢʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ çʵʬʬʝʢʪʦʤ ʦʩʥʦ-

ʚʘʪʝʣʷè, ʦʧʠʩʘʥʥʳʤ ʚ ʪʝʦʨʠʠ ʵʚʦʣʶʮʠʠ, ʩʫʪʴ ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘ 

ʢʘʞʜʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʞʜʝ ʜʨʫʛʠʭ ʧʦʣʫʯʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʤʝʥʥʦ ʪʦʪ ʚʘʨʠʘʥʪ, 
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ʢʦʪʦʨʳʡ ʧʦʧʘʣ ʥʘ ʥʝʝ ʧʝʨʚʳʤ. ʋʢʘʟʘʥʥʳʡ ʵʬʬʝʢʪ ʧʨʠʚʝʣ ʢ ʧʦʩʣʝʜʫʶʱʝʡ ʜʠʚʝʨʛʝʥ-

ʮʠʠ ʚʠʨʫʩʘ ʚ ʧʨʝʜʝʣʘʭ ʠʩʭʦʜʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʚʘʨʠʘʥʪʘ [3]. 

ʈʝʪʨʦʚʠʨʫʩʳ ʠʤʝʶʪ ʜʚʝ ʢʦʧʠʠ ʈʅʂ-ʛʝʥʦʤʘ, ʢʦʪʦʨʳʝ ʫʧʘʢʦʚʘʥʳ ʚ ʚʠʨʠʦʥʳ 

ʚʤʝʩʪʝ ʩ ʬʝʨʤʝʥʪʦʤ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʪʘʟʦʡ [4]. ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ ʛʝʥʦʤʘ, ʭʘʨʘʢ-

ʪʝʨʥʘʷ ʜʣʷ ʨʝʪʨʦʚʠʨʫʩʦʚ, ʤʦʞʝʪ ʦʙʫʩʣʦʚʣʠʚʘʪʴ ʫʩʢʦʣʴʟʘʥʠʝ ɺʀʏ ʦʪ ʠʤʤʫʥʥʦʡ ʟʘ-

ʱʠʪʳ ʦʨʛʘʥʠʟʤʘ ʭʦʟʷʠʥʘ, ʘ ʪʘʢʞʝ ʥʠʟʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʦʡ ʪʝʨʘ-

ʧʠʠ, ʥʘʙʣʶʜʘʶʱʫʶʩʷ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ, ʠ ʧʨʦʙʣʝʤ  rʥʘ ʧʫʪʠ ʩʦʟʜʘʥʠʷ ʚʘʢʮʠʥ ʧʨʦʪʠʚ 

ɺʀʏ [5]. ʅʘ ʩʝʛʦʜʥʷ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʫʪʘʮʠʡ ʫ ɺʀʏ-1 ʩʦ-

ʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 10
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 ʥʘ ʦʜʥʫ ʧʘʨʫ ʘʟʦʪʠʩʪʳʭ ʦʩʥʦʚʘʥʠʡ ʟʘ ʦʜʠʥ ʮʠʢʣ ʨʝʧʣʠʢʘ-

ʮʠʠ, ʯʪʦ ʚ 100 000 ʨʘʟ ʚʳʰʝ ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ɼʘʥʥʳʡ 

ʚʠʨʫʩ ʠʤʝʝʪ ʜʣʠʥʫ ʛʝʥʦʤʘ ʧʨʠʤʝʨʥʦ 10 000ʥʫʢʣʝʦʪʠʜʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ɺʀʏ 

ʤʦʞʝʪ ʙʳʪʴ ʭʘʨʘʢʪʝʨʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʤʫʪʘʮʠʠ ʧʦʯʪʠ ʚ ʢʘʞʜʦʤ ʮʠʢʣʝ ʨʝʧʣʠʢʘʮʠʠ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʯʘʩʪʦʪʘ ʤʫʪʠʨʦʚʘʥʠʷ ɺʀʏ, ʚʳʷʚʣʝʥʥʘʷ ʚ ʭʦʜʝ ʨʘʟʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ, ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪ ɹʚ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʜʪʠʧʘ ʚʠʨʫʩʘ ʠ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʝʝ ʠʟʫʯʝʥʠʶ ʠ ʤʦʞʝʪ ʠʤʝʪʴ ʙʦʣʝʝ ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ [5-7].ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʫʪʘʮʠʡ ʠ ʨʝ-

ʢʦʤʙʠʥʘʮʠʡ ʫ ʟʘʨʘʞʝʥʥʦʛʦ ɺʀʏ ʯʝʣʦʚʝʢʘ ʧʦʷʚʣʷʝʪʩʷ ʚʠʨʫʩʥʘʷ ʧʦʧʫʣʷʮʠʷ ʩ ʙʦʣɹ-

ʰʠʤ ʛʝʥʝʪʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʈʅʂ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʬʦʨʤʠʨʫʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝ-

ʤʳʝ çʢʚʘʟʠʚʠʜʳè (ʚʘʨʠʘʥʪʳ ʠʩʭʦʜʥʦʛʦ ʚʠʨʫʩʘ) [5]. ʇʨʠ ʵʪʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʚʠʨʫʩʥʦʡ ʈʅʂ, ʚʳʜʝʣʝʥʥʦʡ ʦʪ ʦʜʥʦʛʦ ʧʘʮʠʝʥʪʘ, ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʥʘ 10%. ɺ ʪʝʨʤʠ-

ʥʘʣʴʥʫʶ ʩʪʘʜʠʶ ɺʀʏ-ʠʥʬʝʢʮʠʠ (ʉʇʀɼ) ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʚʘʟʠʚʠʜʦʚ 

ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʚ ʯʝ-

ʣʦʚʝʯʝʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ [5, 8]. 

ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ ʛʝʥʦʤʘ ʚʠʨʫʩʘ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʪʦʯʥʦʩʪʠ ʢʦʧʠʨʦʚʘʥʠʷ ʝʛʦ 

ʛʝʥʦʤʘ. ʆʰʠʙʢʠ ʧʨʠ ʩʯʠʪʳʚʘʥʠʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʦ ʚʨʝʤʷ ʢʦʧʠʨʦʚʘʥʠʷ 

ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʚ ʧʨʦʮʝʩʩʘʭ ʨʝʧʣʠʢʘʮʠʠ, 

ʪʨʘʥʩʢʨʠʧʮʠʠ ʠ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙ-

ʨʘʟʠʷ. ʌʝʨʤʝʥʪ ʦʙʨʘʪʥʘʷ ʪʨʘʥʩʢʨʠʧʪʘʟʘ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚʠʨʫʩʘ ʚ ʢʣʝʪʢʫ ʯʝʣʦʚʝʢʘ ʫʯʘ-

ʩʪʚʫʝʪ ʚ ʧʦʩʪʨʦʝʥʠʠ ʜʚʫʭʮʝʧʦʯʝʯʥʦʡʤʦʣʝʢʫʣʳ ɼʅʂ ʥʘ ʦʩʥʦʚʝ ʠʤʝʶʱʝʡʩʷ ʚʠʨʫʩʥʦʡ 

ʈʅʂ. ʇʦʩʣʝ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʦʡ ɼʅʂ ʚ ʛʝʥʦʤ ʢʣʝʪʢʠ-ʭʦʟʷʠʥʘ ʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦʩʪʠ ɺʀʏ-1 ʪʨʘʥʩʢʨʠʙʠʨʫʶʪʩʷ ʫʞʝ ʈʅʂ-ʧʦʣʠʤʝʨʘʟʦʡ II ʵʫʢʘʨʠʦʪʠʯʝʩʢʦʡ 

ʢʣʝʪʢʠ [9]. ʆʙʨʘʪʥʘʷ ʪʨʘʥʩʢʨʠʧʪʘʟʘ ʚʠʨʫʩʘ ʩʦʚʝʨʰʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʯʪʦ ʚʳʩʪʫʧʘʝʪ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ɺʀʏ-1 [5, 9, 10]. ɺʠʨʫʩʥʘʷ ʦʙʨʘʪʥʘʷ ʪʨʘʥʩʢʨʠʧʪʘʟʘ ʥʝ ʦʙʣʘʜʘʝʪ ʵʢʟʦʥʫʢʣʝʘʟʥʦʡ ʢʦʨ-

ʨʝʢʪʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴʶ [5, 9]. ʏʘʩʪʦʪʘ ʦʰʠʙʦʢ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʪʘʟʳ ʚʠʨʫʩʘ 

ʜʦʩʪʠʛʘʝʪ ʧʨʠʤʝʨʥʦ 5,9
ï4

-5,3
ï5

 ʤʫʪʘʮʠʡ ʥʘ ʧʘʨʫ ʦʩʥʦʚʘʥʠʡ ʟʘ ʮʠʢʣ ʨʝʧʣʠʢʘʮʠʠ [6, 9, 

11], ʧʦ ʜʨʫʛʠʤ ʜʘʥʥʳʤ ï (5,0-6,7) Ĭ 10
ī4 

[5, 12].ʂʨʘʚʘʮʢʠʡ ʖ.ɺ. ʠ ʩʦʘʚʪ. (2016) ʧʨʠ ʦʧ-

ʨʝʜʝʣʝʥʠʠ ʯʘʩʪʦʪ ʤʫʪʘʮʠʡ ʚ ʛʝʥʦʤʝ ɺʀʏ-1 ʩʫʙʪʠʧʘ ɸ ʚ ʦʙʣʘʩʪʷʭ, ʩʦʜʝʨʞʘʱʠʭ ʵʬʬʝʢ-
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ʪʠʚʥʳʝ ʤʠʰʝʥʠ ʈʅʂ-ʠʥʪʝʨʬʝʨʝʥʮʠʠ, ʚʳʷʚʠʣʠ, ʯʪʦ ʦʙʨʘʪʥʘʷ ʪʨʘʥʩʢʨʠʧʪʘʟʘ ʚʠʨʫʩʘ 

ʩʧʦʩʦʙʥʘ ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʜʝʣʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʣʠʯʝʩʪʚʦʤ 

ʪʦʯʝʯʥʳʭ ʤʫʪʘʮʠʡ [9], ʯʪʦ ʦʢʘʟʘʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦ ʥʝʦʞʠʜʘʥʥʳʤ, ʪʘʢ ʢʘʢ ʜʣʷ ʦʙʨʘʪʥʦʡ 

ʪʨʘʥʩʢʨʠʧʪʘʟ rɺʀʏ-1 ʭʘʨʘʢʪʝʨʥʦ çʧʨʦʩʢʘʣʴʟʳʚʘʥʠʝè ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧ-

ʮʠʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʥʝʙʦʣʴʰʠʭ ʜʝʣʝʮʠʡ ʠ ʩʜʚʠʛʦʤʨʘʤʢʠ ʩʯʠʪʳ-

ʚʘʥʠʷ [13].ɺ ʦʪʥʦʰʝʥʠʠ ʤʫʪʘʮʠʡ ʛʝʥʦʤʘ ɺʀʏ-1 ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʘʩʪʦʪʘ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʷ ʤʫʪʘʮʠʡ ʟʘ ʦʜʠʥ ʮʠʢʣ ʨʝʧʣʠʢʘʮʠʠ invitro ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʪʘʢʦ-

ʚʫʶ invivo [6]. ɺʣʠʷʪʴ ʥʘ ʯʘʩʪʦʪʫ ʤʫʪʘʮʠʡ ʛʝʥʦʤʘ ɺʀʏ-1 ʤʦʞʝʪ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʧʦʣʠ-

ʤʦʨʬʠʟʤʦʚ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʪʘʟʳ [5]. 

ɺʩʪʨʦʝʥʥʳʡ ʚ ʛʝʥʦʤ ʢʣʝʪʢʠ ʧʨʦʚʠʨʫʩ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʪʥʦʡ 

ʪʨʘʥʩʢʨʠʧʮʠʠ ʚʠʨʫʩʥʦʡ ʛʝʥʦʤʥʦʡ ʈʅʂ, ʪʨʘʥʩʢʨʠʙʠʨʫʝʪʩʷ ʈʅʂ-ʧʦʣʠʤʝʨʘʟʦʡ II  ʭʦ-

ʟʷʠʥʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʈʅʂ ʠ ʛʝʥʦʤʥʫʶ ʈʅʂ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʈʅʂ ʧʦʜʚʝʨʛʘ-

ʝʪʩʷ ʩʧʣʘʡʩʠʥʛʫʠ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʚʠʨʫʩʥʳʭ ʙʝʣʢʦʚ, ʧʨʠ ʵʪʦʤ ʛʝ-

ʥʦʤʥʳʝ ʈʅʂ ʦʙʨʘʟʫʶʪ ʜʠʤʝʨʳ ʠ ʩʦʩʪʘʚʣʷʶʪ ʛʝʥʦʤ ʛʝʥʝʨʠʨʫʝʤʳʭ ʚʠʨʫʩʥʭr ʯʘʩʪʠʮ 

[14]. ʄʫʪʘʮʠʠ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʠ ʚ ʧʨʦʮʝʩʩʝ ʪʨʘʥʩʢʨʠʧʮʠʠ ʛʝʥʦʤʘ ʚʠʨʫʩʘ ʈʅʂ-

ʧʦʣʠʤʝʨʘʟʦʡ II,  ʥʦ ʝʝ ʚʢʣʘʜ ʚ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʠʨʫʩʥʦʛʦ ʛʝʥʦʤʘ ʥʝʟʥʘʯʠʪʝʣʝʥ: ʧʨʠ 

ʘʥʘʣʠʟʝ ʜʣʠʥʥʳʭ ʢʦʥʮʝʚʳʭ ʧʦʚʪʦʨʦʚ ɺʀʏ-1 ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʤʫʪʘʮʠʡ ʧʨʦʠʩʭʦʜʠʪ ʠʤʝʥʥʦ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ [5, 15]; ʢʨʦʤʝ ʪʦʛʦ, 

ʈʅʂ-ʧʦʣʠʤʝʨʘʟʘ IIʦʙʫʩʣʦʚʣʠʚʘʝʪ ʤʝʥʴʰʝ 3% ʦʰʠʙʦʢ ʚʦ ʚʨʝʤʷ ʨʝʧʣʠʢʘʮʠʠ [5, 16]. 

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʤʫʪʘʮʠʡ ʫ ɺʀʏ-1 ʠʛʨʘʶʪ ʬʝʨʤʝʥʪʳ ʜʝʟʘʤʠ-

ʥʘʟʳ ʩʝʤʝʡʩʪʚʘ APOBEC [5]. ʕʪʠ ʵʥʟʠʤʳ ʧʨʦʠʟʚʦʜʷʪ ʜʝʟʘʤʠʥʠʨʦʚʘʥʠʝ ʘʟʦʪʠʩʪʳʭ 

ʦʩʥʦʚʘʥʠʡ ʚ ʩʦʩʪʘʚʝ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʠʟʤʝʥʷʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʦʜʝʨʞʘʱʫʶʩʷ ʚ 

ʥʝʡ ʛʝʥʝʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ [4]. ʌʝʨʤʝʥʪʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʛʨʫʧʧʝ APOBEC3, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʟʘʱʠʪʝ ʢʣʝʪʦʢ ʦʪ ʨʝʪʨʦʚʠʨʫʩʦʚ, ʚʢʣʶʯʘʷ ɺʀʏ-1 [4, 17]. APOBEC, 

ʚʣʠʷʶʱʠʝ ʥʘ ʨʝʧʣʠʢʘʮʠʶ ɺʀʏ, ʫʧʘʢʦʚʳʚʘʶʪʩʷ ʚ ʚʠʨʫʩʥʳʝ ʯʘʩʪʠʮʳ ʠ ʤʦʜʠʬʠʮʠ-

ʨʫʶʪ ʤʠʥʫʩ-ʮʝʧʴ ɼʅʂ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʈʅʂ ʙʳʣʘ ʨʘʩʱʝʧʣʝʥʘ, ʥʦ ʜʦ ʪʦʛʦ, ʢʘʢ ʙʳʣʘ 

ʩʠʥʪʝʟʠʨʦʚʘʥʘ ʧʣʶʩ-ʮʝʧʴ [18, 19]. ɻʠʧʝʨʤʫʪʠʨʦʚʘʥʠʝ ʛʝʥʦʤʘ ɺʀʏ ʤʦʞʝʪ ʙʳʪʴ ʚr -

ʟʚʘʥʦʜʝʟʘʤʠʥʠʨʦʚʘʥʠʝʤ ʩ ʧʦʤʦʱʴʶʬʝʨʤʝʥʪʦʚ APOBEC [5, 20]. ʇʨʠ ʜʝʟʘʤʠʥʠʨʦ-

ʚʘʥʠʠʮʠʪʦʟʠʥʘ ʜʘʥʥʦʝ ʘʟʦʪʠʩʪʦʝ ʦʩʥʦʚʘʥʠʝ ʟʘʤʝʱʘʝʪʩʷ ʥʘ ʫʨʘʮʠʣ, ʘ ʚ ʢʦʤʧʣʝʤʝʥ-

ʪʘʨʥʦʡ ʮʝʧʠ ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʝʥʘ ʛʫʘʥʠʥʘ ʥʘ ʘʜʝʥʠʥ [21]. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ 

ʦʙʨʘʟʫʶʪʩʷ ʛʠʧʝʨʤʫʪʠʨʦʚʘʚʰʠʝ ʠ ʥʝʞʠʟʥʝʩʧʦʩʦʙʥʳʝ ʚʠʨʫʩʥʳʝ ʛʝʥʦʤʳ. ʇʨʦʪʠʚʦ-

ʜʝʡʩʪʚʠʝ APOBEC-ʙʝʣʢʘʤ ʫ ɺʀʏ-1 ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ ʙʝʣʢʘ Vif  

(VirusInfectivityFactor) [5]. ɹʝʣʦʢ Vif  ʙʣʦʢʠʨʫʝʪ ʚʢʣʶʯʝʥʠʝ APOBEC3F ʠ 

APOBEC3G ʚ ʧʨʦʮʝʩʩʝ ʩʙʦʨʢʠ ʚʠʨʫʩʥʦʡ ʯʘʩʪʠʮʳ [21]. ɺʠʨʫʩʳ ʧʨʠ ʥʘʨʫʰʝʥʠʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ Vifʚ ʫʩʣʦʚʠʷʭ invivoʧʦʜʚʝʨʛʘʶʪʩʷ ʛʠʧʝʨʤʫʪʘʛʝʥʝʟʫ [22]. 

ɺʦʟʥʠʢʰʠʝ ʚ ʛʝʥʦʤʝ ɺʀʏ ʤʫʪʘʮʠʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʝʣʝʢʮʠʠ ʙʣʘʛʦʜʘʨʷ ʠʤ-

ʤʫʥʥʦʡ ʩʠʩʪʝʤʝ ʦʨʛʘʥʠʟʤʘ ʭʦʟʷʠʥʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʧʦʜ-
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ʪʠʧʦʚ ʚʠʨʫʩʘ ʠ ʤʦʞʝʪ ʦʙʫʩʣʦʚʣʠʚʘʪʴ ʬʝʥʦʤʝʥ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʪʝ-

ʨʘʧʠʠ ʜʘʥʥʦʡ ʠʥʬʝʢʮʠʠ, ʘ ʪʘʢʞʝ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʤʘʢʨʦʦʨʛʘ-

ʥʠʟʤʘ [23, 24]. ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʟʤʥʦʞʝʥʠʷ ʚʠʨʫʩʘ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʚ ʝʛʦ ʛʝʥʦʤʝ 

ʤʫʪʘʮʠʡ ʧʨʝʚʦʩʭʦʜʠʪ ʩʢʦʨʦʩʪʴ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ʌʦʨ-

ʤʠʨʦʚʘʥʠʝ ʤʫʪʘʮʠʡ ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʣʴʟʘʪʴ ʚʠʨʫʩʫ ʦʪ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ï ʟʘ ʩʯʝʪ ʵʪʦ-

ʛʦ ʵʬʬʝʢʪ ʘʥʪʠʪʝʣ, ʩʧʦʩʦʙʥʳʭ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʚʠʨʫʩ, ʦʢʘʟʳʚʘʝʪʩʷ ʢʨʘʪʢʦʚʨʝʤʝʥ-

ʥʳʤ[23]. ʇʨʠʤʝʯʘʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʜʨʫʛʠʝ ʨʝʪʨʦʚʠʨʫʩʳ, ʫ ʢʦʪʦʨʳʭ 

ʯʘʩʪʦʪʘ ʤʫʪʘʮʠʡ ʩʨʘʚʥʠʤʘ ʩ ɺʀʏ-1, ʚʩʝ-ʪʘʢʠ ʠʤʝʶʪ ʤʝʥʴʰʫʶ ʚʘʨʠʘʙʝʣʥɹʦʩʪʴ, ʪʘʢ 

ʢʘʢ ʵʪʠ ʚʠʨʫʩʳ ʨʝʧʣʠʮʠʨʫʶʪʩʷ ʙʦʣʝʝ ʤʝʜʣʝʥʥʦ ʚ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʢʣʝʪʢʘʭ [19]. 

ʇʦʤʠʤʦ ʤʫʪʘʮʠʡ ʠʩʪʦʯʥʠʢʦʤ ʠʟʤʝʥʯʠʚʦʩʪʠ ʛʝʥʦʤʘ ɺʀʏ-1 ʩʣʫʞʘʪ ʛʝʥʝʪʠʯʝ-

ʩʢʠʝ ʨʝʢʦʤʙʠʥʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʤʝʞʜʫ ʧʝʨʚʠʯʥʦ ʠ ʚʪʦʨʠʯʥʦ ʧʨʦʥʠʢ-

ʰʠʤʠ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʰʪʘʤʤʘʤʠ ʚʠʨʫʩʘ [23, 24]. ʈʝʢʦʤʙʠʥʘʮʠʠ ʥʝ ʩʦʧʨʦʚʦʞ-

ʜʘʶʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʤʫʪʘʮʠʡ denovo, ʥʦ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʤʙʠʥʘʮʠʶ ʧʨʝʜʩʫʱʝ-

ʩʪʚʫʶʱʠʭ ʧʦʣʠʤʦʨʬʥʳʭ ʘʣʣʝʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʤ ʧʨʝʧʘʨʘʪʘʤ [14, 25]. ʈʦʩʪ ʯʠʩʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʧʦʧʫʣʷ-

ʮʠʷʤʠ ʨʘʟʣʠʯʥʳʭ ʧʦʜʪʠʧʦʚ ʚʠʨʫʩʘ, ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚʦ ʚʨʝʤʷ ʢʦ-ʠʥʬʝʢʮʠʠ, ʧʨʠʚʦ-

ʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʝʛʦ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚ ʤʠʨʝ 

[26].ʈʝʢʦʤʙʠʥʘʮʠʠ ʧʨʦʠʩʭʦʜʷʪʤʝʞʜʫ ʛʝʥʦʤʘʤʠ ʜʚʫʭ ʛʝʥʝʪʠʯʝʩʢʠ ʨʘʟʣʠʯʘʶʱʠʭʩʷ 

ʤʦʣʝʢʫʣ ʈʅʂ ʚ ʦʜʥʦʡ ʚʠʨʫʩʥʦʡ ʯʘʩʪʠʮʝ, ʚʦʟʥʠʢʘʷ ʚ ʭʦʜʝ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ. 

ʈʝʢʦʤʙʠʥʘʮʠʠ ʩʣʫʞʘʪ ʚʘʞʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʵʚʦʣʶʮʠʠ ʚʠʨʫʩʘ [27]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝ-

ʢʦʤʙʠʥʘʮʠʡ ʚʦʟʥʠʢʘʶʪ ʠʟʦʣʷʪʳ ʚʠʨʫʩʘ ʩ ʛʝʥʦʤʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʠʟ ʨʘʟʥʳʭ ʧʦʜ-

ʪʠʧʦʚ, ʯʪʦ, ʥʘʧʨʠʤʝʨ, ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʛʨʫʧʧʝ ʄ ɺʀʏ-1 [28], ʚʳʟʳʚʘʶʱʝʡ ʥʘʠʙʦʣʴ-

ʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ ʟʘʨʘʞʝʥʠʷ ʚ ʤʠʨʝ.ʊʘʢ, ʥʘʨʷʜʫ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʚ ʭʦʜʝ ʜʠ-

ʚʝʨʛʝʥʮʠʠ ʨʘʟʣʠʯʥʳʭ ʧʦʜʪʠʧʦʚ(A, B, C, D, F, G, H, J, K)ʠ ʥʝʢʦʪʦʨʳʭ ʧʦʜ-ʧʦʜʪʠʧʦʚ 

(A1-A4; F1-F2), ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʮʝʣʦʛʦ ʨʷʜʘ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʨʝʢʦʤʙʠ-

ʥʘʥʪʥʳʭ ʬʦʨʤ ʠ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʫʥʠʢʘʣʴʥʳʭ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʬʦʨʤ[3, 28, 29]. 

ʅʘʠʙʦʣʴʰʝʝ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ɺʀʏ-1 ʠʤʝʝʪ ʤʝʩʪʦ ʚ ɸʬʨʠʢʝ [28].ɺ ʩʪʨʫʢ-

ʪʫʨʝ ʧʘʥʜʝʤʠʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʫʜʝʣʴʥʳʡ ʚʝʩ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʬʦʨʤ ʚʠʨʫʩʘ ʧʦʩʪʦ-

ʷʥʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʜʦʩʪʠʛʘʷ 20%. ʊʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩ ̫ʥʘʣʠʯʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʜʚʦʡ-

ʥʳʭ ʨʝʢʦʤʙʠʥʘʥʪʦʚ ï ʧʨʦʠʟʚʦʜʥʳʭ ʧʦʜʪʠʧʦʚ ʠ ʨʝʢʦʤʙʠʥʘʥʪʦʚ, ʢʦʪʦʨʳʝ ʫʞʝ ʙʳʣʠ 

ʨʘʥʝʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ, ʘ ʪʘʢʞʝ ʤʦʟʘʠʯʥʳʭ ʬʦʨʤ, ʩʦʯʝʪʘʶʱʠʭ ʚ ʩʝʙʝ ʫʯʘʩʪʢʠ ʛʝ-

ʥʦʤʦʚ ʥʝʩʢʦʣʴʢʠʭ ʧʦʜʪʠʧʦʚ [3, 29]. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ RawsonJ.M.O. etal. (2018), ʨʝ-

ʢʦʤʙʠʥʘʮʠʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʛʝʥʦʤʘ ɺʀʏ-1, ʘ ʪʘʢʞʝ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʧʣʠʢʘʮʠʠ ʚʠʨʫʩʘ. ʊʘʢ, ʧʨʠ ʙʣʦʢʠʨʦʚʘʥʠʠ ʨʝʢʦʤʙʠʥʘʮʠʠ ʫ ʧʨʦʚʠʨʫ-

ʩʘ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘʣʠʯʠʝ ʢʨʫʧʥʳʭ ʜʝʣʝʮʠʡ [30].ʅʝʢʦʪʦʨʳʝ ʠʟ ʨʝʢʦʤʙʠʥʘʥʪʦʚ ʙʳʩʪ-

ʨʦ ʟʘʢʨʝʧʣʷʶʪʩʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚ ʧʦʧʫʣʷʮʠʠ [31]. ʇʨʠ ʦʮʝʥʢʝ ʯʘʩʪʦʪʳ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʷ ʨʝʢʦʤʙʠʥʘʮʠʡ ʫ ɺʀʏ-1 ʧʦʜʪʠʧʘ B ʫ ʠʥʬʠʮʠʨʦʚʘʥʥʦʛʦ ʠʟ ʦʜʥʦʛʦ ʠʩ-
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ʪʦʯʥʠʢʘ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʵʪʘ ʚʝʣʠʯʠʥʘ (1,38 x 10
-4
 ʨʝʢʦʤʙʠʥʘʮʠʡ/ʩʦʩʝʜʥʠʝ ʣʦʢʫ-

ʩʳ/ʧʦʢʦʣʝʥʠʝ) ʧʨʠʤʝʨʥʦ ʚ 5,5 ʨʘʟ ʚʳʰʝ ʠʟʚʝʩʪʥʦʡ ʯʘʩʪʦʪ rʨʘʟʚʠʪʠʷ ʪʦʯʢʦʚʳʭ ʤʫ-

ʪʘʮʠʡ [32]. ʊʦ, ʥʘʩʢʦʣʴʢʦ ʚʳʩʦʢ ʧʦʪʝʥʮʠʘʣ ʨʝʢʦʤʙʠʥʘʮʠʡ ʜʣʷ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʠʨʫʩʘ, 

ʭʦʨʦʰʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ NikolaitchikO. etal. (2015), ʚ ʢʦʪʦʨʦʤ ʙʳʣ ʠʟʫ-

ʯʝʥ ʩ ʧʦʤʦɦ ʴ ʁʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʛʝʥ ʧʦʣʠʤʝʨʘʟʳ (pol) ʫ ʨʝʢʦʤʙʠʥʘʥʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ 

ʧʦʩʣʝ ʦʜʥʦʛʦ ʮʠʢʣʘ ʨʝʧʣʠʢʘʮʠʠ ʫ ɺʀʏ-1, ʩʦʜʝʨʞʘʱʝʛʦ ʛʝʥʦʤʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʩʪʠ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ ɺʀʏ-1 ʩʫʙʪʠʧʘ ɸ, ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʚ ʈʦʩʩʠʠ. ʇʨʠ ʵʪʦʤ ʨʝʢʦʤ-

ʙʠʥʘʮʠʠ ʧʨʦʠʩʭʦʜʠʣʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʛʝʥʘ, ʘ ʢʘʞʜʘʷ ʠʟ 58 ʧʨʦʚʠʨʫʩʥʳʭ ʨʝ-

ʢʦʤʙʠʥʘʥʪʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʦʙʣʘʜʘʣʘ ʫʥʠʢʘʣʴʥʳʤ ʛʝʥʦʪʠʧʦʤ [25]. 

ʇʨʠ ʠʟʫʯʝʥʠʠ SmythR.P. etal. (2014) ʯʘʩʪʦʪʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʝʢʦʤʙʠʥʘʮʠʡ ʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ gag ʠ pol ʤʠʥʠʤʘʣʴʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʦʣʥʦʨʘʟʤʝʨʥʦʛʦ 

ʛʝʥʦʤʘ ɺʀʏ-1 ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʩʦʙʳʪʠʝ ʨʝʢʦʤʙʠʥʘʮʠʠ ʥʝ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʳʤ, ʘ ʟʘ-

ʚʠʩʠʪ ʦʪ ʩʪʨʫʢʪʫʨʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʘ, ʧʦʩʢʦʣʴʢʫ ʨʝʢʦʤʙʠʥʘʮʠʠ ʧʨʦʠʩʭʦ-

ʜʷʪ ʚ 6 ʨʘʟ ʯʘʱʝ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʛʦʨʷʯʠʭ ʪʦʯʢʘʭè ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ çʭʦʣʦʜʥʳʤʠ 

ʪʦʯʢʘʤʠè [33]. 

ɺʘʞʥʝʡʰʠʤ ʤʝʭʘʥʠʟʤʦʤ ʨʝʢʦʤʙʠʥʘʮʠʠ ʩʣʫʞʠʪ ʧʨʦʠʩʭʦʜʷʱʝʝ ʚʦ ʚʨʝʤʷ ʦʙ-

ʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ ʧʝʨʝʢʣʶʯʝʥʠʝ ʤʘʪʨʠʮʳ ʤʝʞʜʫ ʜʚʫʤʷ ʛʝʥʝʪʠʯʝʩʢʠ ʨʘʟʣʠʯʥʳ-

ʤʠ ʛʝʥʦʤʥʳʤʠ ʤʦʣʝʢʫʣʘʤʠ ʈʅʂ [31]. ʇʦ ʜʘʥʥʳʤ CromerD. etal. (2016), ʧʝʨʝʢʣʶʯʝ-

ʥʠʝ ʤʘʪʨʠʮʳ ʚ ʭʦʜʝ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʩ ʯʘʩʪʦʪʦʡ ʦʪ 0,5 ʜʦ 

1,5/1000 ʥʫʢʣʝʦʪʠʜʦʚ, ʯʪʦ ʥʘ ʚʩʶ ʜʣʠʥʫ ʛʝʥʦʤʘ ɺʀʏ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 5-14 ʨʝ-

ʢʦʤʙʠʥʘʮʠʡ [34].ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʨʝʢʦʤʙʠʥʘʮʠʡ ʥʝʦʙʭʦʜʠʤʦ ʚʩʧʦʤʥʠʪʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʛʝʥʦʤʘ ɺʀʏ. ʂʘʞʜʘʷ ʚʠʨʫʩʥʘʷ ʯʘʩʪʠʮʘ ɺʀʏ ʥʝʩʝʪ ʚ ʩʝ-

ʙʝ ʜʚʝ ʤʦʣʝʢʫʣʳ ʛʝʥʦʤʥʦʡ ʈʅʂ, ʩʦʟʜʘʚʘʷ ʥʝʢʦʝ ʧʦʜʦʙʠʝ ʜʠʧʣʦʠʜʥʦʩʪʠ. ɻʝʥʦʤ ɺʀʏ 

ʧʨʝʜʩʪʘʚʣʝʥ ʜʚʫʤʷ ʦʜʥʦʮʝʧʦʯʝʯʥʳʤʠ ʤʦʣʝʢʫʣʘʤʠ ʈʅʂ, ʥʝʢʦʚʘʣʝʥʪʥʦ ʩʚʷʟʘʥʥʳʤʠ 

ʦʢʦʣʦ ʠʭ 5'-ʢʦʥʮʘ. ʌʝʨʤʝʥʪ ʦʙʨʘʪʥʘʷ ʪʨʘʥʩʢʨʠʧʪʘʟʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʚʫʭʮʝʧʦ-

ʯʝʯʥʦʡ ɼʅʂ ʩʥʘʯʘʣʘ ʩʠʥʪʝʟʠʨʫʝʪ ʦʜʥʦʮʝʧʦʯʝʯʥʫʶ ɼʅʂ (ʤʠʥʫʩ ʮʝʧʴ) ʥʘ ʦʩʥʦʚʝ ʛʝ-

ʥʦʤʥʦʡ ʈʅʂ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʨʠʮʳ. ʇʦʩʣʝʜʥʷʷ ʧʦʩʪʝʧʝʥʥʦ ʨʘʟʨʫʰʘʝʪ-

ʩ ̫ʧʨʠ ʧʦʤʦʱʠʈʅʂʘʟʳ H. ʄʠʥʫʩ-ʮʝʧʴ ɼʅʂ ʩʣʫʞʠʪ ʤʘʪʨʠʮʝʡ ʜʣʷ ʩʠʥʪʝʟʘ ʢʦʤʧʣʝ-

ʤʝʥʪʘʨʥʦʡ ʮʝʧʠ. ɺʦ ʚʨʝʤʷ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ ʧʨʠ ʩʠʥʪʝʟʝ ʤʠʥʫʩ-ʮʝʧʠ ɼʅʂ 

ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʢʣʶʯʝʥʠʝ ʤʘʪʨʠʮʳ ʦʪ ʦʜʥʦʡ ʮʝʧʠ ʈʅʂ ʢ ʜʨʫʛʦʡ ʩ ʜʦʩʪʘʪʦʯʥʦ ʚr -

ʩʦʢʦʡ ʯʘʩʪʦʪʦʡ [14].ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʭʘʥʠʟʤʳ ʧʝ-

ʨʝʢʣʶʯʝʥʠʷ ʤʘʪʨʠʮʳ ʚʦ ʚʨʝʤʷ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʜʘʥʥʦʝ ʩʦ-

ʙʳʪʠʝ ʤʦʞʝʪ ʦʙʲʷʩʥʷʪʴʩʷ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʧʨʝʦʙʣʘʜʘʥʠʷ ʩʢʦʨʦʩʪʠ ʨʘʙʦʪʳ ʈʅʂʘʟʳH 

ʥʘʜ ʩʢʦʨʦʩʪʴʶ ʨʘʙʦʪʳ ɼʅʂ-ʧʦʣʠʤʝʨʘʟʳ [5, 14]. ʌʦʨʤʠʨʦʚʘʥʠʝ ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ, 

ʩʦʜʝʨʞʘʱʠʭ ʜʚʝ ʨʘʟʥʳʝ ʛʝʥʦʤʥʳʝ ʈʅʂ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʚʠʨʠʦʥʦʚ), 

ʪʨʝʙʫʝʪ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʡ: ʜʚʘ ʠʣʠ ʙʦʣʝʝ ʚʠʨʫʩʘ ʩ ʨʘʟʥʳʤʠ ʛʝʥʦ-
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ʤʘʤʠ ʜʦʣʞʥʳ ʠʥʬʠʮʠʨʦʚʘʪʴ ʦʜʥʫ ʠ ʪʫ ʞʝ ʢʣʝʪʢʫ, ʘ ʪʘʢʞʝ ʛʝʥʦʤʥʳʝ ʈʅʂ ʨʘʟʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʦʣʞʥ  rʩʦʚʤʝʩʪʥʦ ʫʧʘʢʦʚʳʚʘʪʴʩʷ ʚ ʚʠʨʫʩʥʳʝ ʯʘʩʪʠʮʳ[14]. 

ʇʦʜʭʦʜʳ ʢ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʪʝʨʘʧʠʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ.ʂʘʢ 

ʠ ʣʶʙʘʷ ʜʨʫʛʘʷ ʚʘʢʮʠʥʘ, ʚʘʢʮʠʥʘ ʧʨʦʪʠʚ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʜʦʣʞʥʘ ʠʥʜʫʮʠʨʦʚʘʪʴ ʠʤ-

ʤʫʥʥʳʡ ʦʪʚʝʪ ʧʨʦʪʠʚ ʜʘʥʥʦʛʦ ʚʠʨʫʩʘ. ɺʩʪʘʝʪ ʚʦʧʨʦʩ ʦ ʚʳʙʦʨʝ ʘʥʪʠʛʝʥʘ, ʥʘ ʢʦʪʦʨʳʡ 

ʙ  rʦʪʨʝʘʛʠʨʦʚʘʣʘ ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ. ɺʀʏ ʚʳʟʳʚʘʝʪ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʢʘʢ ʧʫʪʝʤ ʘʥ-

ʪʠʪʝʣʦʛʝʥʝʟʘ, ʪʘʢ ʠ ʧʫʪʝʤ ʠʥʜʫʢʮʠʠ ʘʥʪʠʪʝʣʦʟʘʚʠʩʠʤʦʡ ʢʣʝʪʦʯʥʦʡ ʮʠʪʦʪʦʢʩʠʯʥʦ-

ʩʪʠ ʠ ɺʀʏ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʣʠʤʬʦʮʠʪʦʚ, ʯʪʦ ʨʝʘʣʠʟʫʝʪʩʷ ʫʞʝ ʥʘ 

ʨʘʥʥʝʡ ʩʪʘʜʠʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʠ ʧʨʦʜʦʣʞʘʝʪ ʩʚʦʝ ʩʫʱʩʪʚʦʚʘʥʠʝ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠ ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʦʛʦ ʯʝʣʦʚʝʢʘ. ʊʝʤ 

ʥʝ ʤʝʥʝʝ, ʤʝʭʘʥʠʟʤʳ ʵʬʬʝʢʪʠʚʥʦʡ ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʳ ʧʨʦʪʠʚ ɺʀʏ/ʉʇʀɼʘ ʜʦ ʩʠʭ 

ʧʦʨ ʥʝ ʦʧʨʝʜʝʣʝʥʳ. ʉʦʟʜʘʥʠʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʚʘʢʮʠʥʳ ʷʚʣʷʝʪʩʷ ʝʱʝ ʙʦʣʝʝ ʩʣʦʞ-

ʥʦʡ ʟʘʜʘʯʝʡ, ʧʦʩʢʦʣʴʢʫ ʝʝ ʜʝʡʩʪʚʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʫʞʝ ʧʦʚʨʝʞʜʝʥʥʫʶ 

ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ [35]. ʇʦʥʠʤʘʥʠʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠʟʤʝʥʯʠʚʦʩʪʠ ɺʀʏ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʠ ʦʙʦʩʥʦʚʳʚʘʪʴ ʧʦʜʭʦʜ  rʢ ʠʤʤʫʥʦʪʝʨʘʧʠʠ ʠ ʠʤʤʫʥʦʧʨʦʬʠ-

ʣʘʢʪʠʢʝ ʜʘʥʥʦʡ ʠʥʬʝʢʮʠʠ [5].ʈʘʟʨʘʙʦʪʢʘ ʩʨʝʜʩʪʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʝʚʝʥʪʠʚʥʦʡ ʠ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʚʘʢʮʠʥʘʮʠʠ ʫʞʝ ʥʝ ʦʜʥʦ ʜʝʩʷʪʠʣʝʪʠʝ ʧʨʠʚʣʝʢʘʝʪ ʢ ʩʝʙʝ ʚʥʠʤʘʥʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʇʨʠ ʵʪʦʤ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʘʥʪʠʛʝʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪɻʠʭ ʜʚʫʭ 

ʪʠʧʦʚ ʚʘʢʮʠʥ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ, ʪʘʢ ʢʘʢ ʟʘʨʘʞʝʥʠʝ ʤʦʛʫʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ, ʧʨʝʜʧʦʣʦ-

ʞʠʪʝʣʴʥʦ, ʪʦʣʴʢʦ ʘʥʪʠʪʝʣʘ, ʘ ʧʨʠ ʥʘʣʠʯʠʠ ʠʥʬʝʢʮʠʠ ʩʜʝʨʞʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚʳʩʪʫʧʘʶʪ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʝ ʣʠʤʬʦʮʠʪʳ, ʨʘʟʨʫʰʘʶʱʠʝ ʧʦʨʘ-

ʞʝʥʥʳʝ ʚʠʨʫʩʦʤ ʢʣʝʪʢʠ [35]. ʂ ʩʦʞʘʣʝʥʠʶ, ʢʘʥʜʠʜʘʪʥʳʝ ʚʘʢʮʠʥʳ, ʯʴʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʙʳʣʘ ʦʮʝʥʝʥʘ, ʣʠʙʦ ʥʝ ʜʘʣʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʣʠʙʦ ʧʦʢʘʟʘʣʠ ʦʯʝʥʴ ʥʝʟʥʘʯʠʪʝʣʴ-

ʥʫ ʁʠ ʩʧʦʨʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɺ 2008 ʛʦʜʫ ʥʘ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʦʜʥʠʤ ʠʟ ʚʝ-

ʜʫʱʠʭ ʚʠʨʫʩʦʣʦʛʦʚ ʚ ʤʠʨʝ ɼʵʚʠʜʦʤ ɹʘʣʪʠʤʦʨʦʤ ʙʳʣʘ ʚʳʩʢʘʟʘʥʘ ʤʳʩʣʴ ʦ ʪʦʤ, ʯʪʦ, 

ʚʦʟʤʦʞʥʦ, ʵʬʬʝʢʪʠʚʥʘʷ ʚʘʢʮʠʥʘ ʧʨʦʪʠʚ ɺʀʏ ʥʝ ʙʫʜʝʪ ʩʦʟʜʘʥʘ ʥʠʢʦʛʜʘ [36]. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʘʫʯʥʳʡ ʧʦʠʩʢ ʧʨʦʜʦʣʞʘʝʪʩʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʙʳʣʠ ʥʘʯʘʪʳ ʠʩʧʳʪʘ-

ʥʠʷ ʥʦʚʳʭ ʚʘʢʮʠʥ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʥʜʫʢʮʠʠ ʢʘʢ ʘʥʪʠʪʝʣʦʛʝʥʝʟʘ, ʪʘʢ ʠ ʊ-ʢʣʝʪʦʯʥʦʛʦ 

ʠʤʤʫʥʠʪʝʪʘ [37]. ʇʦ ʜʘʥʥʳʤ ʥʘ 2018 ʛʦʜ, ʧʨʦʭʦʜʠʣʠ ʠʩʧʳʪʘʥʠʷ ʨʦʩʩʠʡʩʢʦʡ ʚʘʢʮʠʥʳ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʩʤʝʩʴ ʯʝʪʳʨʝʭ ʧʣʘʟʤʠʜʥʳʭ ɼʅʂ ʚ ʠʟʦʪʦʥʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ ʥʘ-

ʪʨʠʷ ʭʣʦʨʠʜʘ [38]. ʈʘʟʥʦʦʙʨʘʟʠʝ ʠʟʚʝʩʪʥʳʭ ʚʠʨʫʩʥʳʭ ʰʪʘʤʤʦʚ, ʙʝʟʫʩʣʦʚʥʦ, ʜʝʣʘʝʪ ʟʘ-

ʜʘʯʫ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʦʡ ʚʘʢʮʠʥʳ ʥʝʧʨʦʩʪʦʡ [19]. ʕʬʬʝʢʪʠʚʥʘʷ ʚʘʢʮʠʥʘ ʧʨʦʪʠʚ 

ɺʀʏ-1 ʜʦʣʞʥʘ ʙʫʜʝʪ ʧʨʝʦʜʦʣʝʪʴ ʚʳʩʦʢʫʶ ʛʝʥʝʪʠʯʝʩʢʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʠʨʫʩʘ, ʧʨʠ ʢʦ-

ʪʦʨʦʡ ʥʘʠʙʦʣʴʰʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʛʣʠʢʦʧʨʦʪʝʠʥʘʭ ʚʠʨʫʩʥʦʡ ʦʙʦʣʦʯʢʠ, 

ʷʚʣʷʶʱʠʭʩʷ ʤʠʰʝʥʷʤʠ ʜʣʷ ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ [39]. ɸʢʪʠʚʥʳʡ ʥʘʫʯʥʳʡ ʧʦʠʩʢ 

ʥʘʧʨʘʚʣʝʥ ʥʘ ʩʦʟʜʘʥʠʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʚʘʢʮʠʥ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʚʳʤʠ ʪʝʨʘ-

ʧʝʚʪʠʯʝʩʢʠʤʠ ʢʘʥʜʠʜʘʪʥʳʤʠ ʚʘʢʮʠʥʘʤʠ ʙrʣʠ ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʛʣʠʢʦʧʨʦʪʝʠʥʦʚ 
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ʦʙʦʣʦʯʢʠ ɺʀʏ, ʪʘʢʠʝ ʢʘʢ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʯʘʩʪʠʮʳ ɺʀʏ ʩ ʫʜʘʣʝʥʥʳʤ ʛʣʠʢʦʧʨʦʪʝʠ-

ʥʦʤ gp120, ʨʝʢʦʤʙʠʥʘʥʪʥʳʝ gp120 ʠ gp160. ʇʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʧʨʝʧʘʨʘʪʦʚ ʥʝ ʦʢʘʟʘʣʦ 

ʚʣʠʷʥʠʷ ʥʘ ʢʣʠʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʘʮʠʝʥʪʦʚ. ʆʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʧʨ̫-

ʤʦʡ ʠʥʜʫʢʮʠʠ ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ ʩ ʧʦʤʦʱʴʶ ʛʣʠʢʦʧʨʦʪʝʠʥʦʚ ʦʙʦʣʦʯʢʠ ʦʙʲʷʩ-

ʥʷʣʦʩʴ ʪʝʤ, ʯʪʦ ʥʝʡʪʨʘʣʠʟʫʶʱʠʝ ʵʧʠʪʦʧʳ ʙʝʣʢʦʚ ɺʀʏ-1 ʩʢʨʳʪʳ ʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ 

ʵʢʩʧʦʥʠʨʫʶʪʩʷ ʣʠʰʴ ʚʦ ʚʨʝʤʷ ʟʘʨʘʞʝʥʠʷ ʢʣʝʪʦʢ [35].ʂʨʦʤʝ ʪʦʛʦ, ʩʪʦʠʪ ʧʦʤʥʠʪʴ, ʯʪʦ 

ʥʝʢʦʪʦʨʳʝ ʵʧʠʪʦʧʳ ʛʣʠʢʦʧʨʦʪʝʠʥʦʚ ʦʙʦʣʦʯʢʠ ʛʦʤʦʣʦʛʠʯʥʳ ʙʝʣʢʘʤ ʢʣʝʪʦʢ ʯʝʣʦʚʝʢʘ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʠʥʜʫʮʠʨʫʝʤʳʭ ɺʀʏ-1 ʘʥʪʠʪʝʣ ʨʝʘʢʪʠʚʥʳ ʢ ʚʘʨʠʘʙʝʣʴʥʳʤ ʧʝʪʣʷʤ 

gp120 ʠ gp41 ʠʣʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʪʝʭ ʢʦʥʩʝʨʚʘʪʠʚʥʳʭ ʵʧʠʪʦʧʦʚ, ʩʚʷʟʳ-

ʚʘʥʠʝ ʩ ʢʦʪʦʨʳʤʠ ʥʝ ʚʳʟʳʚʘʝʪ ʥʝʡʪʨʘʣʠʟʘʮʠʶ ʚʠʨʫʩʘ. ʊʘʢʞʝ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʪʦ, ʯʪʦ ʵʬʬʝʢʪ ʦʪ ʘʥʪʠʪʝʣ, ʩʧʦʩʦʙʥʳʭ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʚʠʨʫʩʥʳʡ ʰʪʘʤʤ, ʦʢʘʟʳʚʘʝʪʩʷ 

ʥʝʜʦʣʛʦʩʨʦʯʥʳʤ ʠʟ-ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʫʪʘʮʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʚʠʨʫʩʫ ʫʭʦʜʠʪʴ ʦʪ ʠʤ-

ʤʫʥʥʦʛʦ ʦʪʚʝʪʘ [23, 40]. ʆʙʥʘʜʝʞʠʚʘʝʪ ʪʦ, ʯʪʦ ʦʪ ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʣʠʮ ʫʜʘʣʦʩʴ 

ʚʳʜʝʣʠʪʴ ʠhʨʦʢʦ ʥʝʡʪʨʘʣʠʟʫʶʱʠʝ ʘʥʪʠʪʝʣʘ (bnAb), ʵʬʬʝʢʪʠʚʥʳʝ ʚ ʦʪʥʦʰʝʥʠʠ ʨʷʜʘ 

ʰʪʘʤʤʦʚ ɺʀʏ [41, 42]. ʊʝʤ ʥʝ ʤʝʥʝʝ ʝʩʪʴ ʜʘʥʥʳʝ, ʯʪʦ ʪʘʢʠʝ ʤʦʥʦʢʣʦʥʘʣʴʥʳʝ ʰʠʨʦʢʦ 

ʥʝʡʪʨʘʣʠʟʫʶʱʠʝ ʘʥʪʠʪʝʣʘ ʦʙʨʘʟʫʶʪʩʷ ʩʧʫʩʪʷ ʤʝʩʷʮʳ ʠ ʛʦʜʳ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ, ʚʦʟʥʠ-

ʢʘʷ ʚ ʫʩʣʦʚʠʷʭ ʭʨʦʥʠʯʝʩʢʦʡ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʠ ʥʝ ʧʨʝʜʫʧʨʝʞʜʘʶʪ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ [23, 43]. ʊʘʢʞʝ ʠʤʝʁʪʩʷ ʜʘʥʥʳʝ ʦ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʘʢʮʠʥʳ, ʥʘʧʨʘʚʣʝʥ-

ʥʦʡ ʥʘ ʠʥʜʫʢʮʠʶ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʧʨʦʪʠʚ ɺʀʏ-1 [44]. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʠʤʤʫʥʦ-

ʜʦʤʠʥʘʥʪʥʳʝ ʵʧʠʪʦʧʳ ɺʀʏ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʦʤʫʪʘʙʝʣʴʥʳʤʠ, ʧʨʠ ʵʪʦʤ ʝʛʦ ʢʦʥʩʝʨʚʘ-

ʪʠʚʥʳʝ ʵʧʠʪʦʧʳ ʠʤʝʶʪ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ [23].ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʪʨʘʜʠʮʠʦʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʩʦʟʜʘʥʠʷ ʚʘʢʮʠʥ ʧʨʦʪʠʚ ɺʀʏ ʧʦʢʘ ʥʝ ʫʚʝʥʯʘʣʘʩʴ ʫʩʧʝʭʦʤ, 

ʯʪʦ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʰʠʨʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʚ ʮʝʣʦʤ. ʀʤʝʥ-

ʥʦ ʟʜʝʩʴ ï ʥʘ ʩʪʳʢʝ ʚʠʨʫʩʦʣʦʛʠʠ, ʠʤʤʫʥʦʣʦʛʠʠ ʠ ʛʝʥʝʪʠʢʠ ï ʥʘʭʦʜʠʪʩʷ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ 

ʧʨʦʙʣʝʤ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩʦʟʜʘʪʝʣʠ ʚʘʢʮʠʥ ʧʨʦʪʠʚ ɺʀʏ. 

ɿʘʢʣʶʯʝʥʠʝ. ʂ ʩʦʞʘʣʝʥʠʶ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʤʝʶʱʠʝʩʷʥʘʧʨʘʚʣʝʥʠʷ ʠ ʧʨʝʜʣʦʞʝ-

ʥʠʷ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʤʝʪʦʜʘ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʵʨʘʜʠ-

ʢʘʮʠʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ. ɹʝʟʫʩʣʦʚʥʦ, ʧʦʜʭʦʜ ʢ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ ʤʥʦʛʦʛʨʘʥʝʥ. ʋʯʝʥʳʝ 

ʩʪʨʝʤʷʪʩʷ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʢʦʣʦʩʩʘʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ɺʀʏ ʚʩʝʤʠ ʚʦʟʤʦʞʥʳʤʠ ʩʧʦ-

ʩʦʙʘʤʠ. ʅʝʦʙʭʦʜʠʤʦ ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʦʟʜʘʥʠʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʚʘʢʮʠʥ ʠ 

ʠʭ ʧʨʠʤʝʥʝʥʠʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ[35].ʊʨʫʜʥʦʩʪʠ ʚ 

ʨʘʟʨʘʙʦʪʢʝ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ɺʀʏ ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ ʢʘʢ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʚʠʨʫ-

ʩʘ, ʪʘʢ ʠ ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠʦ ʤʝʭʘʥʠʟʤʘʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ɺʀʏ ʠ ʠʤ-

ʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ɺʝʨʦʷʪʥʦ, ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʤʦʛʫʪ ʧʦ̫ʚʠʪʴʩʷ ʨʝʚʦʣʶʮʠʦʥʥʳʝ 

ʦʪʢʨʳʪʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʙ  rʩʦʟʜʘʥʠʶʵʬʬʝʢʪʠʚʥʦʛʦ ʠʤʤʫ-

ʥʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʧʨʝʦʜʦʣʝʚʘʶʱʝʛʦʚʳʩʦʢʫʶ ʛʝʥʝʪʠʯʝʩʢʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ɺʀʏ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʷʭ ʥʫʞʥʦ ʧʨʦʜʦʣʞʘʪʴ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ 
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ʧʝʨʚʠʯʥʦʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ, ʛʜʝ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 

ʧʨʦʩʚʝʱʝʥʠʝ ʥʘʩʝʣʝʥʠʷ, ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʫ ʤʝʜʠʮʠʥ-

ʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ-ʤʝʜʠʢʦʚ. ʊʘʢ, ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʧʦʩʚʷʱʝʥʥʳʭ ʧʨʦʬʠʣʘʢʪʠʢʝ ɺʀʏ-ʠʥʬʝʢʮʠʠ, ʜʣʷ ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʝʞʠ, ʧʨʦʩʚʝʱʝ-

ʥʠʝ ʥʘʩʝʣʝʥʠ ̫ʩ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʛʜʝ ʚ ʜʦʩʪʫʧʥʦʤ ʚʠʜʝ ʦʧʠ-

ʩʘʥʘ ʦʧʘʩʥʦʩʪʴ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʠ ʩʧʦʩʦʙʳ ʝʝ ʧʨʦʬʠʣʘʢʪʠʢʠ. ʇʦʜʛʦʪʦʚʢʘ ʤʝʜʠʮʠʥ-

ʩʢʠʭ ʢʘʜʨʦʚ ʚ ʦʙʣʘʩʪʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʦʙʝʩʧʝʯʠʚʘ-

ʝʪʩʷ ʨʘʙʦʪʦʡ ʢʘʬʝʜʨ ʤʝʜʠʮʠʥʩʢʠʭ ɺʋɿʦʚ [45-48]. 

 

ʉʇʀʉʆʂʃʀʊɽʈɸʊʋʈʓ 

1. Pirogova I.A. The prevalence of HIV infection in Russia. Vestnik Soveta molodykh 

uchenykh i spetsialistov Chelyabinskoi oblasti 2017; 2 (4) (19): 45-49. [ʇʠʨʦʛʦʚʘ ʀ.ɸ. ʈʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʦʩʪʴ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʚ ʈʦʩʩʠʠ. ɺʝʩʪʥʠʢ ʉʦʚʝʪʘ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 2017; 2 (4) (19): 45-49]. 

2. Drachuk P.E., Drachuk T.E., Peshikova M.V. et al. Social and economic aspects of the 

problem of HIV-infection in Russia. Vestnik Soveta molodykh uchenykh i spetsialistov Chelya-

binskoi oblasti 2018; 2 (2) (21): 30-33. [ɼʨʘʯʫʢʇ.ʕ., ɼʨʘʯʫʢʊ.ʕ., ʇʝʰʠʢʦʚʘʄ.ɺ. ʠʜʨ. ʉʦʮʠʘʣʴ-

ʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʨʦʙʣʝʤʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʚ ʈʦʩʩʠʠ. ɺʝʩʪʥʠʢ 

ʉʦʚʝʪʘ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 2018; 2 (2) (21): 30-33.] 

3. Bobkova M.R. Genetic diversity of human immunodeficiency viruses and antiretro-

viral therapy. Terapevticheskijarhiv 2016; 88 (11): 103-111. [ɹʦʙʢʦʚʘ ʄ.ʈ. ɻʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟ-

ʥʦʦʙʨʘʟʠʝ ʚʠʨʫʩʦʚ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʯʝʣʦʚʝʢʘ ʠ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʘʷ ʪʝʨʘʧʠʷ. ʊʝʨʘʧʝʚʪʠʯʝ-

ʩʢʠʡ ʘʨʭʠʚ 2016; 88 (11): 103-111.] 

4. Lada A.G., Fram-Krik  K., Koz'min S.G. et al. Mutatory effects and mutation specific-

ity of editing desaminases. Biokhimiya 2011; 76 (1): 157-175. [ʃʘʜʘ ɸ.ɻ., ʌʨʘʤ-ʂʨʠʢ ʂ., 

ʂʦʟʴʤʠʥ ʉ.ɻ. ʠ ʜʨ. ʄʫʪʘʪʦʨʥʳʝ ʵʬʬʝʢʪʳ ʠ ʤʫʪʘʮʠʦʥʥʘʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʨʝʜʘʢʪʠʨʫʶɦ ʠʭ 

ʜʝʟʘʤʠʥʘʟ. ɹʠʦʭʠʤʠʷ 2011; 76 (1): 157-175.] 

5. Sosin D.V., Tchurikov N.A. Molecular mechanisms of HIV-1 genetic diversity. 

MolBiol (Mosk) 2017; 51 (4): 547-560. 

6. Abram M.E., Ferris A.L., Shao W. et al. Nature, position, and frequency of mutations 

made in a single cycle of HIV-1 replication. J Virol 2010; 84 (19): 9864-9878. 

7. Abecasis A.B., Vandamme A.-M., Lemey P. Quantifying differences in the tempo of 

human immunodeficiency virus type 1 subtype evolution. J Virol 2009; 83 (24): 12917-12924. 

8. Korber B., Gaschen B., Yusim K. et al. Evolutionary and immunological implications 

of contemporary HIV-1 variation. Br Med Bull 2001; 58: 19-42. 

9. KravatskiiYu.V., Chechetkin V.R., Fedoseeva D.M. et al. Estimation of mutation fre-

quencies in the HIV-1 genome of subtype A in regions containing effective RNA interference targets. 

Molekulyarnayabiologiya 2016; 50 (3): 480-485. [ʂʨʘʚʘʮʢʠʡʖ.ɺ., ʏʝʯʝʪʢʠʥɺ.ʈ., ʌʝʜʦʩʝʝʚʘɼ.ʄ. 



72 

 

ʠʜʨ. ʆʮʝʥʢʘ ʯʘʩʪʦʪ ʤʫʪʘʮʠʡ ʚ ʛʝʥʦʤʝ ɺʀʏ-1 ʩʫʙʪʠʧʘ ɸ ʚ ʦʙʣʘʩʪʷʭ, ʩʦʜʝʨʞʘɦ ʠʭ ʵʬʬʝʢʪʠʚʥʳʝ 

ʤʠʰʝʥʠ ʈʅʂ-ʠʥʪʝʨʬʝʨʝʥʮʠʠ. ʄʦʣʝʢʫʣʷʨʥʘʷʙʠʦʣʦʛʠʷ 2016; 50 (3): 480-485]. 

10. Kim T., Mudry R.A.Jr., Rexrode C.A., Pathak V.K. Retroviral mutation rates and A-

to-G hypermutations during different stages of retroviral replication. J. Virol 1996; 70 (11):  

7594-7602. 

11. Rezende L.F., Prasad V.R. Nucleoside-analog resistance mutations in HIV-1 reverse 

transcriptase and their influence on polymerase fidelity and viral mutation rates. Int J Biochem 

Cell Biol 2004; 36 (9): 1716-1734. 

12. Roberts J.D., Bebenek K., Kunkel T.A. The accuracy of reverse transcriptase from 

HIV-1. Science 1988; 242(4882): 1171-1173. 

13. Hamburgh M.E., Curr K.A., Monaghan M. et al. Structural determinants of slippage-

mediated mutations by human immunodeficiency virus type 1 reverse transcriptase. J Biol Chem 

2006; 281 (11): 7421-7428. 

14. Simon-Loriere E., Rossolillo P., Negroni M. RNA structures, genomic organization 

and selection of recombinant HIV. RNA Biol 2011; 8 (2): 280-286. 

15. OôNeil P.K., Sun G., Yu H. et al. Mutational analysis of HIV-1 long terminal repeats 

to explore the relative contribution of reverse transcriptase and RNA polymerase II  to viral muta-

genesis. J Biol Chem 2002; 277 (41): 38053-38061. 

16. Zhang J. Host RNA polymerase II  makes minimal contributions to retroviral frame-

shift mutations. J Gen Virol 2004; 85 (8): 2389-2395. 

17. Mangeat B., Turelli P., Caron G. et al. Broad antiretroviral defence by human APO-

BEC3G through lethal editing of nascent reverse transcripts. Nature 2003; 424 (6944):  

99-103. 

18. Liu B., Yu X., Luo K. et al. Influence of primate lentiviral Vif  and proteasome inhibi-

tors on human immunodeficiency virus type 1 virion packaging of APOBEC3G. J Virol 2004; 78 

(4): 2072-2081. 

19. Hu W.-S., Hughes S.H. HIV-1 reverse transcription. Cold Spring Harb Perspect Med 

2012; 2 (10): a006882. 

20. Dang Y., Wang X., Esselman W.J. et al. Identification of APOBEC3DE as another 

antiretroviral factor from the human APOBEC family. J Virol 2006; 80 (21): 10522-10533. 

21. Suspene R., Rusniok C., Vartanian J.P., Wain-Hobson S. Twin gradients in APO-

BEC3 edited HIV-1 DNA reflect the dynamics of lentiviral replication. Nucl Acids Res2006; 34: 

4677-4684. 

22. Kieffer T.L., Kwon P., Nettles R.E. et al. GŸA hypermutation in protease and re-

verse transcriptase regions of human immunodeficiency virus type 1 residing in resting CD4+ T 

cells in vivo. J Virol 2005; 79 (3): 1975-1980. 

23. Kharchenko E.P. HIV:  collisions of vaccinology. Immunologiya 2012; (4): 206-212. 

[ʍʘʨʯʝʥʢʦɽ.ʇ. ɺʀʏ: ʢʦʣʣʠʟʠʠʚʘʢʮʠʥʦʣʦʛʠʠ.ʀʤʤʫʥʦʣʦʛʠʷ 2012; (4): 206-212.] 

24. Montagnier L. 25 years after HIV discovery: Prospects for cure and vaccine. Virology 

2010; 397 (2): 248-254. 



73 

 

25. Nikolaitchik O., Keele B., Gorelick R. et al. High recombination potential of subtype 

A HIV-1. Virology 2015; 484: 334-340. 

26. Vuilleumier S., Bonhoeffer S. Contribution of recombination to the evolutionary his-

tory of HIV. Curr Opin HIV AIDS 2015; 10 (2): 84-89. 

27. Galetto R., Negroni M. Mechanistic features of recombination in HIV. AIDS Rev 

2005; 7 (2): 92-102. 

28. Peeters M., Delaporte E. Genetic diversity of HIV  infection worldwide and its conse-

quences. Med Trop (Mars) 1999; 59 (4 Pt 2): 449-455. 

29. Hemelaar J. The origin and diversity of the HIV-1 pandemic. Trends mol med 

2012;18 (3): 182-192. 

30. Rawson J.M.O., Nikolaitchik O.A., Keele B.F. et al. Recombination is required for 

efficient HIV-1 replication and the maintenance of viral genome integrity. Nucleic Acids Res 

2018; 46 (20): 10535-10545. 

31. Ramirez B.C., Simon-Loriere E., Galetto R. et al. Implications of recombination for 

HIV diversity. Virus Res 2008; 134 (1-2): 64-73. 

32. Shriner D., Rodrigo A.G., Nickle D.C. et al. Pervasive genomic recombination of 

HIV-1 in vivo. Genetics 2004; 167 (4): 1573-1583. 

33. Smyth R.P., Schlub T.E., Grimm A.J. et al. Identifying recombination hot spots in the 

HIV-1 genome. J Virol 2014; 88 (5): 2891-2902. 

34. Cromer D., Grimm A.J., Schlub T.E. et al. Estimating the in-vivo HIV  template 

switching and recombination rate. AIDS 2016; 30 (2): 185-192. 

35. Sidorovich I.G., Nikolaeva I.A., Gudima G.O. et al. Prospects for immunotherapy of 

HIV infection and AIDS, anti-HIV/AIDS vaccines and microbicides. Tsitokiny i vospalenie 

2005; 4 (3): 82-88. [ʉʠʜʦʨʦʚʠʯʀ.ɻ., ʅʠʢʦʣʘʝʚʘʀ.ɸ., ɻʫʜʠʤʘɻ.ʆ. ʠʜʨ. ʇʝʨʩʧʝʢʪʠʚʳ ʠʤʤʫʥʦ-

ʪʝʨʘʧʠʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʠ ʉʇʀɼʘ, ʘʥʪʠ-ɺʀʏ/ʉʇʀɼ-ʚʘʢʮʠʥʳ ʠ ʤʠʢʨʦʙʠʮʠʜʳ. ʎʠʪʦʢʠ-

ʥʳʠʚʦʩʧʘʣʝʥʠʝ 2005; 4 (3): 82-88.] 

36. Skvortsov V.V., Tumarenko A.V., Ustinova M.N. Prevention of HIV infection. Me-

ditsinskiialfavit 2014; 3 (16): 11-17. [ʉʢʚʦʨʮʦʚɺ.ɺ., ʊʫʤʘʨʝʥʢʦɸ.ɺ., ʋʩʪʠʥʦʚʘʄ.ʅ. ʇʨʦʬʠ-

ʣʘʢʪʠʢʘɺʀʏ-ʠʥʬʝʢʮʠʠ. ʄʝʜʠʮʠʥʩʢʠʡʘʣʬʘʚʠʪ 2014; 3 (16): 11-17.] 

37. Burton D.R. Advancing an HIV vaccine; advancing vaccinology. Nat Rev Immunol 

2019; 19 (2): 77-78. 

38. Akulova E.B., Murashev B.V., Verevochkin S.V. et al. Development of DNA vaccine 

against HIV-1. Rossiiskiiimmunologicheskiizhurnal 2018; 12 (21) (4): 597-600. [ɸʢʫʣʦʚʘɽ.ɹ., 

ʄʫʨʘʰʝʚɹ.ɺ., ɺʝʨʝʚʦʯʢʠʥʉ.ɺ. ʠʜʨ. ʈʘʟʨʘʙʦʪʢʘ ɼʅʂ-ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ɺʀʏ-1. ʈʦʩʩʠʡʩʢʠʡ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʡ ʞʫʨʥʘʣ 2018; 12 (21) (4): 597-600.] 

39. DeCamp A., Hraber P., Bailer et al. Global panel of HIV-1 Env reference strains for 

standardized assessments of vaccine-elicited neutralizing antibodies. J Virol 2014; 88 (5): 2489-

2507. 

40. McElrath M.J., Barton H.F. Induction of immunity to human immunodeýciency virus 

type-1 by vaccination. Immunity 2010; 33 (4): 542-554. 



74 

 

41. Haynes B.F., Mascola J.R. The quest for an antibody-based HIV vaccine. Immunol 

Rev 2017; 275 (1): 5-10. 

42. Burton D.R., Mascola J.R. Antibody responses to envelope glycoproteins in HIV-1 

infection. Nat Immunol 2015; 16 (6): 571-576. 

43. Benmira S., Bhattacharya V., Schmid M.L. An effective HIV vaccine: a combination 

of humoral and cellular immunity? Curr HIV Res 2010; 8 (6): 441-449. 

44. Buchbinder S.P., Mehrotra D.V., Duerr A. et al. Step study protocol team. Efýcacy 

assessment of a cell-mediated immunity HIV-1 vaccine (the Step Study): a double-blind, rando-

mised, placebo-controlled, test-of-concept trial. Lancet 2008; 372 (6953): 1881-1893. 

45. Radzikhovskaya M.V., Moskvicheva M.G., Brylina N.Yu. et al. Comprehensive 

analysis of preventive actions for prevention of diffusion of HIV-infection in Chelyabinsk region 

for 2011-2016. Vestnik Soveta molodykh uchenykh i spetsialistov Chelyabinskoi oblasti 2017; 1 

(3) (18): 61-65. [ʈʘʜʟʠʭʦʚʩʢʘ ̫ʄ.ɺ., ʄʦʩʢʚʠʯʝʚʘ ʄ.ɻ., ɹʨʳʣʠʥʘʅ.ʖ. ʠʜʨ. ʂʦʤʧʣʝʢʩʥʳʡ 

ʘʥʘʣʠʟ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ɺʀʏ-

ʠʥʬʝʢʮʠʠ ʚ ʏʝʣ̫ʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ 2011-2016 ʛʛ. ɺʝʩʪʥʠʢ ʉʦʚʝʪʘ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ ʏʝʣ̫ʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 2017; 1 (3) (18): 61-65.] 

46. Brylina N.Yu., Radzikhovskaya M.V., Batin K.O. The use of information technology 

(digital content booklet) in the prevention of HIV  infection among young people in Chelyabinsk 

region. Vestnik Soveta molodykh uchenykh i spetsialistov Chelyabinskoi oblasti 2017; 2 (4) (19): 

3-6. [ɹʨʳʣʠʥʘ ʅ.ʖ., ʈʘʜʟʠʭʦʚʩʢʘʷ ʄ.ɺ., ɹʘʪʠʥ ʂ.ʆ. ʠʜʨ. ʀʩʧʦʣʟɹʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ (ʮʠʬʨʦʚʦʡ ʢʦʥʪʝʥʪ-ʙʫʢʣʝʪ) ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʩʨʝʜʠ ʤʦʣʦʜʝʞʠ 

ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʝʩʪʥʠʢ ʉʦʚʝʪʘ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙ-

ʣʘʩʪʠ 2017; 2 (4) (19): 3-6.] 

47. AkleevA.A., AksenovA.V., Krasil'nikovaI.V. etal. The continuity of studying of 

HIV-infection in South Ural State Medical University. Vestnik Soveta molodykh uchenykh i 

spetsialistov Chelyabinskoi oblasti 2016; 2 (3) (14): 4-11. [ɸʢʣʝʝʚɸ.ɸ., ɸʢʩʝʥʦʚɸ.ɺ., ʂʨʘ-

ʩʠʣʴʥʠʢʦʚʘ ʀ.ɺ. ʠ ʜʨ. ʇʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʚ ʠʟʫʯʝʥʠʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʚ ʖʞʥʦ-ʋʨʘʣʴʩʢʦʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʤʝʜʠʮʠʥʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ. ɺʝʩʪʥʠʢ ʉʦʚʝʪʘ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 2016; 2 (3) (14): 4-11.] 

48. ShlepotinaN.M., Krasil'nikovaI.V., PeshikovaM.V. Experience in conducting events 

dedicated to theprevention o fHIV  infectionamongy oung people. Vestnik Soveta molodykh 

uchenykh i spetsialistov Chelyabinskoi oblasti 2016; 2 (3) (14): 79-82. [ʐʣʝʧʦʪʠʥʘ ʅ.ʄ., ʂʨʘ-

ʩʠʣʴʥʠʢʦʚʘʀ.ɺ., ʇʝʰʠʢʦʚʘ ʄ.ɺ. ʆʧʳʪ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʧʨʦʬʠʣʘʢ-

ʪʠʢʝ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʩʨʝʜʠ ʤʦʣʦʜʝʞʠ. ɺʝʩʪʥʠʢ ʉʦʚʝʪʘ ʤʦʣʦʜʳʭ ʫʯyʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʏʝʣ̫ʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 2016; 2 (3) (14): 79-82.] 

 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: 

ɹʝʣʦʛʦʨʦʭʦʚ ɺʝʥʠʘʤʠʥ ʉʝʨʛʝʝʚʠʯ ï ʩʪʫʜʝʥʪ4 ʢʫʨʩʘʣʝʯʝʙʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʌɻɹʆʋ ɺʆ çʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʄʠ-



75 

 

ʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʛ. ʏʝʣʷʙʠʥʩʢ, ʫʣ. ɺʦʨʦʚʩʢʦʛʦ, 

64, benjaminbelogorohov@yandex.ru 

 

ɿʘʨʠʧʦʚ ɺʷʯʝʩʣʘʚ ʀʣʴʰʘʪʦʚʠʯ ï ʩʪʫʜʝʥʪ 4 ʢʫʨʩʘʣʝʯʝʙʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʌɻɹʆʋ ɺʆ çʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʄʠʥʠ-

ʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʛ. ʏʝʣʷʙʠʥʩʢ, ʫʣ. ɺʦʨʦʚʩʢʦʛʦ, 64 

ʐʣʝʧʦʪʠʥʘ ʅʠʥʘ ʄʠʭʘʡʣʦʚʥʘ ï ʧʨʝʧʦʜʘʚʘʪʝʣʴʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ ʌɻɹʆʋ 

ɺʆ çʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʛ. ʏʝʣʷʙʠʥʩʢ, ʫʣ. ɺʦʨʦʚʩʢʦʛʦ, 64, SPIN-

ʢʦʜ: 1280-5171, ORCID-iD: https://orcid.org/0000-0003-1297-999, 

grant0408@yandex.ru 

ʇʝʰʠʢʦʚʘ ʄʘʨʛʘʨʠʪʘ ɺʘʣʝʥʪʠʥʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘ-

ʫʢ,ʜʦʮʝʥʪʢʘʬʝʜʨʳ ʤʠʢʨʦʙʠʦʣʦʛʠʠ, ʚʠʨʫʩʦʣʦʛʠʠ, ʠʤʤʫʥʦʣʦʛʠʠ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʣʘ-

ʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʌɻɹʆʋ ɺʆ çʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠ-

ʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʛ. 

ʏʝʣʷʙʠʥʩʢ, ʫʣ. ɺʦʨʦʚʩʢʦʛʦ, 64, SPIN-ʢʦʜ: 2358-9769, ORCID-iD: orcid.org/0000-

0002-2113-5495, peshikova@mail.ru 



76 

 

ɼʣʷ ʩʩʳʣʢʠ: ɼʦʣʛʫʰʠʥ ʀ.ʀ. ɼʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʫ ʞʝʥʱʠʥ ʩ ʚʥʫʪʨʠʤʘʪʦʯʥʦʡ ʠʥʬʝʢʮʠʝʡ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ/ ɼʦʣʛʫʰʠʥ 

ʀ.ʀ., ɸʩʪʘʰʢʠʥʘ ʄ.ɺ., ʂʫʨʥʦʩʝʥʢʦ ʀ.ɺ., ɼʦʣʛʫʰʠʥʘ ɺ.ʌ., ʅʠʢʦʥʦʚʘ ʊ.ʀ.// ʖʞʥʦ-

ʋʨʘʣʴʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʞʫʨʥʘʣ. ï 2020. ï ˉ 1ï ʩ.76-89. 

 

ʋɼʂ 618.3-06:616.9-097 

 

ˑ˕ˍː˚˛˞˟˕ˤ˒˞˗ˍˬ ˣ˒˚˚˛˞˟˩ ˕˙˙ˠ˚˛˘˛ː˕ˤ˒˞˗˕ˢ  

˜˛˗ˍ˔ˍ˟˒̆ ˒ ̟  ɣ ˓˒˚˦˕  ̊  ˞ ˏ˚ˠ˟˝˕˙ˍ˟˛ˤ˚˛˖ ˕˚ˡ˒˗ˣ˕˒˖  

ˏ  ̨ˏ ˝˒˙ˬ ˎ ˒˝˒̇ ˒˚˚˛˞˟˕ 

ˑ̙̏̌̄̔̉̎ ˕Ȣ˕Ȣȟ ˍ̙̒̓́̋̉̎́ ˙ȢˏȢȟ ˗̔̑̎̏̒̆̎̋̏ ˕ȢˏȢȟ ˑ̙̏̌̄̔̉̎́ ˏȢˡȢȟ  

˚̉̋̏̎ ̏̃́ ˟Ȣ˕Ȣ 

 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ çʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè  

ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʏʝʣʷʙʠʥʩʢ, ʈʦʩʩʠʷ 
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Dolgushin I. I., Astashkina M. V., Kurnosenko I. V., Dolgushina V. F., Nikonova T. I. 

 

South Ural Medical University, Chelyabinsk, Russia 

 

ʈɽɿʖʄɽ 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʦʠʩʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʨʠʪʝʨʠ-

ʝʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ 

ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ɺʄʀ ʫ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ. ʀʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʧʝʮʠʬʠ-

ʯʝʩʢʠʭ ʙʠʦʤʘʨʢʝʨʦʚ ʚ ʮʝʨʚʠʢʘʣʴʥʦʡ ʩʣʠʟʠ ʤʦʛʫʪ ʦʪʨʘʞʘʪʴ ʘʢʪʠʚʘʮʠʶ ʚʦʩʧʘʣʠʪʝʣʴ-

ʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʣʦʜʥʳʭ ʦʙʦʣʦʯʢʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʢ 

ʰʝʡʢʝ ʤʘʪʢʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʧʨʝʜʝʣʠʪʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʄʄʇ-8, 

HMGB-1, MIP-1b ʚ ʮʝʨʚʠʢʘʣʴʥʦʡ ʩʣʠʟʠ ʫ ʞʝʥʱʠʥ ʩ ʚʥʫʪʨʠʤʘʪʦʯʥʦʡ ʠʥʬʝʢʮʠʝʡ ʚʦ 

ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʇʨʦʚʝʜʝʥʦ ʧʨʦʩʧʝʢʪʠʚʥʦʝʢʦʛʦʨʪʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 60 

ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ. ɹʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 3 ʛʨʫʧʧʳ: ɯ ʛʨʫʧʧʘ ï 32 ʞʝʥʱʠʥʳ, ʫ ʢʦ-

ʪʦʨʳʭ ʩʫʤʤʘ ʢʨʠʪʝʨʠʝʚ ɺʄʀ ʩʦʩʪʘʚʣʷʣʘ ʥʝ ʤʝʥʝʝ 3-ʭ ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ ʧʨʦʛʥʦʟʘ 
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ɺʄʀ (ʫʤʝʨʝʥʥʳʡ ʨʠʩʢ); ɯɯ ʛʨʫʧʧʘ ï 28 ʞʝʥʱʠʥ, ʫ ʢʦʪʦʨʳʭ ʩʫʤʤʘ ʢʨʠʪʝʨʠʝʚ ɺʄʀ 

ʩʦʩʪʘʚʣʷʣʘ ʥʝ ʤʝʥʝʝ 4-5 ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ ʧʨʦʛʥʦʟʘ ɺʄʀ (ʚʳʩʦʢʠʡ ʨʠʩʢ); ɯɯɯ ʛʨʫʧʧʘ 

(ʢʦʥʪʨʦʣʴ) ï 20 ʧʘʮʠʝʥʪʦʢ ʩ ʥʦʨʤʘʣʴʥʳʤ ʪʝʯʝʥʠʝʤ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ʈʝʟʫʣʴʪʘʪʳ. ʋ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʩ ʫʤʝʨʝʥʥʳʤ ʠ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʥʘʣʠ-

ʯʠʷ ɺʄʀ ʚ ʮʝʨʚʠʢʘʣʴʥʦʡ ʩʣʠʟʠ ʚʳʷʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠ-

ʪʦʚ, ʣʠʟʦʩʦʤʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ, ʫʨʦʚʥʷ ʅɺʃ.ʂʦʥʮʝʥʪʨʘʮʠʷ ʄʄʇ-8, 

HMGB-1, MIP-1b ʚ ʮʝʨʚʠʢʘʣʴʥʦʡ ʩʣʠʟʠ ʙʳʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʧʦʚʳʰʝʥʘ ʫ 

ʧʘʮʠʝʥʪʦʢ ʩ ʫʤʝʨʝʥʥʳʤ ʠ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ɺʄʀ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ʆʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʄʄʇ-8, HMGB-1, MIP-1b ʚ ʮʝʨʚʠʢʘʣʴʥʦʡ 

ʩʣʠʟʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʪʝʩʪʦʚ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ 

ɺʄʀ ʫ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ. ʋʯʠʪʳʚʘʷ ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʳʭ ʨʝʬʝʨʝʥʪʥʳʭ ʠʥʪʝʨʚʘ-

ʣʦʚ ʜʣʷ ʧʨʝʜʣʦʞʝʥʥʳʭ ʥʘʤʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩ-

ʧʦʣɹʟʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʢʨʠʪʝʨʠʠ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʥʘʤʠ, ʥʝ ʢʘʢ ʪʦʯʥʳʡ ʜʠʘʛʥʦ-

ʩʪʠʯʝʩʢʠʡ ʪʝʩʪ, ʘ ʢʘʢ ʟʥʘʯʠʤʳʡ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʡ ʧʨʠʟʥʘʢ, ʩʧʦʩʦʙʥʳʡ ʫʢʘʟʳʚʘʪʴ ʥʘ 

ʚʦʟʤʦʞʥʳʡ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ɼʘʥʥʳʝ ʧʨʠʟʥʘʢʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʦʣʴʢʦ ʩ ʫʯʝʪʦʤ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʥʫʪʨʠʤʘʪʦʯʥʘʷ ʠʥʬʝʢʮʠʷ, ʙʝʨʝʤʝʥʥʦʩʪʴ, ʚʨʦʞʜʝʥʥʳʡ 

ʠʤʤʫʥʠʪʝʪ, ʮʝʨʚʠʢʘʣʴʥʘʷ ʩʣʠʟʴ. 

 

SUMMARY  

Introduction . Currently, the search for additional criteria, including immunologi-

cal ones, continues to improve the accuracy of the diagnosis of subclinical intrauterine 

and pregnant women. Changes in the concentration of specific biomarkers in the cervical 

mucus may reflect the activation of inflammatory processes in the fetal membranes lo-

cated in the immediate vicinity of the cervix. 

The purpose of the study. To determine the diagnostic value of MMP-8, HMGB-

1, MIP-1b in cervical mucus in women with intrauterine infection during pregnancy. 

Materials and methods. A prospective cohort study of 60 pregnant women was 

conducted. Three groups were formed: Group I ï 32 women whose total criteria for intra-

uterine infection were at least three points on the intrauterine infection prognosis scale 

(moderate risk); Group II  ï 28 women whose total criteria for intrauterine infection were 

at least 4-5 points on the intrauterine infection prognosis scale (high risk); Group III  (con-

trol) ï 20 patients with normal pregnancy. 

Results. In pregnant women with moderate and high risk of intrauterine infection 

in the cervical mucus, an increase in the total number of white blood cells, lysosomal ac-

tivity  of neutrophils, and the level of NVL was detected. The concentration of MMP-8, 
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HMGB-1, and MIP-1b in the cervical mucus was statistically significantly increased in 

patients with moderate to high risk of intrauterine infection compared to the control 

group. 

Conclusion. Determination of the level of MMP-8, HMGB-1, MIP-1b in the cer-

vical mucus can be used as diagnostic tests of subclinical intrauterine infection in preg-

nant women. Given the lack of uniform reference intervals for the proposed immunologi-

cal parameters, it is recommended to use the quantitative criteria proposed by us, not as an 

accurate diagnostic test, but as a significant prognostic sign that can indicate a possible 

inflammatory process. These signs should be used only taking into account the clinical 

picture and in conjunction with other types of research. 

Keywords: intrauterine infection, pregnancy, innate immunity, cervical mucus. 

 

ɺɺɽɼɽʅʀɽ 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʢ ʧʨʦʙʣʝʤʝ ʚʥʫʪʨʠʤʘʪʦʯʥʦʡ ʠʥʬʝʢʮʠʠ 

(ɺʄʀ) ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʡ ʘʣʛʦʨʠʪʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʩʫ-

ʱʝʩʪʚʣʷʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʚʝʜʝʥʠʶ ʨʘʥʥʠʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʣʝʯʝʙʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʩʦʟʜʘʥ. ɼʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ɺʄʀ ʚʦ 

ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʘ ʰʢʘʣʘ, ʦʩʥʦʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʚ ʢʦʪʦʨʦʡ ʚʳʩʪʫ-

ʧʠʣʠ: ʦʪʷʛʦʱʝʥʥʳʡ ʘʢʫʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʤʥʝʟ; ʩʪʦʡʢʘʷ ʫʛʨʦʟʘ ʧʨʝʨʳ-

ʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ; ʥʘʣʠʯʠʝ ʮʝʨʚʠʮʠʪʘ; ʠʟʤʝʥʝʥʠʷ ʬʝʪʦ-ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʧʨʠ ʋɿʀ; ʥʘʨʫʰʝʥʠʝ ʤʘʪʦʯʥʦ-ʧʣʦʜʦʚʦʛʦ ʢʨʦʚʦʪʦʢʘ. ʂʘʞʜʦʤʫ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʢʨʠʪʝʨʠʝʚ ʙʳʣ ʧʨʠʩʚʦʝʥ 1 ʙʘʣʣ. ʇʨʠʤʝʥʝʥʠʝ ʫʢʘʟʘʥʥʦʡ ʰʢʘʣʳ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝ̫-

ʪʝʣʴʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʪʨʠ ʩʪʝʧʝʥʠ ʨʠʩʢʘ ʥʘʣʠʯʠʷ ɺʄʀ ʫ ʙʝʨʝʤʝʥʥʳʭ 

ʞʝʥʱʠʥ. ɺʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʨʠʩʢʘ (ʩʫʤʤʘ 4-5 ʙʘʣʣʦʚ) ʚ 88,9-100% ʩʣʫʯʘʝʚ ʧʦʜʪʚʝʨ-

ʞʜʘʝʪʩʷ ʧʨʠʟʥʘʢʘʤʠ ɺʄʀ ʧʨʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʩʣʝʜʦʚ [1]. ʀʩʭʦ-

ʜ ̫ʠʟ ʵʪʦʛʦ, ʙʝʨʝʤʝʥʥʳʤ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʨʠʩʢʘ ɺʄʀ (4-5 ʙʘʣʣʦʚ) ʧʦʢʘʟʘʥʦ 

ʧʨʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʥʦʡ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʝʨʘʧʠʠ. ɼʠʩʩʢʫʪʘʙʝʣʴʥʳʤ ʦʩʪʘʝʪʩʷ ʚʦ-

ʧʨʦʩ ʦ ʪʘʢʪʠʢʝ ʚʝʜʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʫ ʞʝʥʱʠʥ ʩ ʫʤʝʨʝʥʥʳʤ ʨʠʩʢʦʤ ʥʘʣʠʯʠʷ 

ɺʄʀ. ʆʙʳʯʥʦ ʚ ʩʫʤʤʝ ʪʘʢʠʝ ʧʘʮʠʝʥʪʢʠ ʢ ʥʘʯʘʣʫ II  ʪʨʠʤʝʩʪʨʘ ʠʤʝʶʪ ʥʝ ʙʦʣʝʝ 3-ʭ 

ʢʨʠʪʝʨʠʝʚ ʧʦ ʧʨʝʜʣʦʞʝʥʥʦʡ ʰʢʘʣʝ. ʀʤʝʥʥʦ ʜʘʥʥʘʷ ʢʘʪʝʛʦʨʠʷ ʞʝʥʱʠʥ ʪʨʝʙʫʝʪ ʧʦ-

ʚʳʰʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʮʝ-

ʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʩʣʦʞʥʝʥʠʡ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ɺʄʀ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʦʠʩʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ɺʄʀ ʫ ʙʝʨʝʤʝʥʥʳʭ 

ʞʝʥʱʠʥ [2,3,4,5,6]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʨʣʝʡʢʠʥʘ-6 ʠ 

ʤʘʪʨʠʢʩʥʦʡ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʳ-8 (ʄʄʇ-8), ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʠʭ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴ-
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ʥʦʩʪʴʶ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʜʦʢʘʟʘʥʥʦʡ ʨʦʣʴʶ ʚ ʜʝʛʨʘʜʘʮʠʠ ʠ ʨʘʟʨʳʚʝ 

ʧʣʦʜʥʳʭ ʦʙʦʣʦʯʝʢ, ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʠ ʰʝʡʢʠ ʤʘʪʢʠ ʚʩʣʝʜʩʪʚʠʝ 

ʨʘʩʱʝʧʣʝʥʠʷ ʢʦʣʣʘʛʝʥʘ ʠ ʵʣʘʩʪʠʥʘ [7,8, 9, 10]. ʂʦʨʨʝʣʷʮʠʷ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠʥʪʝʨ-

ʣʝʡʢʠʥʘ-6 ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʫ ʥʝʛʠʩʪʦʥʦʚʦʛʦ ʙʝʣʢʘ HMGB1, ʫʩʠʣʝʥʥʦ ʩʠʥʪʝʟʠʨʫʝʤʦʛʦ 

ʚʦʩʧʘʣʝʥʥʳʤʠ ʧʣʦʜʥʳʤʠ ʦʙʦʣʦʯʢʘʤʠ [11, 12]. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʟʘʨʫʙʝʞʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʝʡ, ʧʨʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʘʭ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ɺʄʀ, ʦʪʤʝʯʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʄʄʇ-8, HMGB, MIP-1b ʚ ʦʢʦʣʦʧʣʦʜʥʳʭ ʚʦʜʘʭ [5, 6, 7, 

12, 14, 15]. 

 ʇʦʩʢʦʣʴʢʫ ʟʘʙʦʨ ʦʢʦʣʦʧʣʦʜʥʳʭ ʚʦʜ ʧʫʪʝʤ ʘʤʥʠʦʮʝʥʪʝʟʘ ʷʚʣʷʝʪʩʷ ʠʥʚʘʟʠʚ-

ʥʳʤ ʤʝʪʦʜʦʤ, ʧʨʝʜʩʪʘʚʣʷʣʦ ʠʥʪʝʨʝʩ ʠʟʫʯʝʥʠʝ ʫʨʦʚʥʷ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʮʝʨʚʠ-

ʢʘʣʴʥʦʡ ʩʣʠʟʠ.ʀʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʙʠʦʤʘʨʢʝʨʦʚ ʚ ʮʝʨʚʠʢʘʣʴ-

ʥʦʡ ʩʣʠʟʠ ʤʦʛʫʪ ʦʪʨʘʞʘʪʴ ʘʢʪʠʚʘʮʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʣʦʜʥʳʭ ʦʙʦ-

ʣʦʯʢʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʢ ʰʝʡʢʝ ʤʘʪʢʠ [2]. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʚ ʢʘʯʝʩʪʚʝ ʥʝʠʥʚʘʟʠʚʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ɺʄʀ, ʮʝʨʚʠʢʘʣʴʥʘʷ 

ʩʣʠʟʴ ʤʦʞʝʪ ʩʪʘʪʴ ʣʫʯh ʠʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʦʙʨʘʟʮʦʤ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʨʝʜʝʣʠʪʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʄʄʇ-8, 

HMGB-1, MIP-1b ʚ ʮʝʨʚʠʢʘʣʴʥʦʡ ʩʣʠʟʠ ʫ ʞʝʥʱʠʥ ʩ ʚʥʫʪʨʠʤʘʪʦʯʥʦʡ ʠʥʬʝʢʮʠʝʡ ʚʦ 

ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

ʇʨʦʚʝʜʝʥʦ ʧʨʦʩʧʝʢʪʠʚʥʦʝʢʦʛʦʨʪʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 60 ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʥʘ 

ʩʨʦʢʝ 14-24 ʥʝʜʝʣʴ.  

ʂʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ: 

1) ʩʨʦʢ ʙʝʨʝʤʝʥʥʦʩʪʠ 14-24 ʥʝʜʝʣʠ; 

2) ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ ʥʘ ʫʯʘʩʪʠʝ; 

3) ʨʠʩʢ ʥʘʣʠʯʠʷ ɺʄʀ (ʥʝ ʤʝʥʝʝ 3-ʭ ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ) ï ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʰʢʘʣʘ, ʧʨʝʜʣʦʞʝʥʥʘʷ ɼʦʣʛʫʰʠʥʦʡ ɺ.ʌ. ʠ ʂʫʨʥʦʩʝʥʢʦ ʀ.ɺ. (2016).  

ʂʨʠʪʝʨʠʠ ʠʩʢʣʶʯʝʥʠʷ: ʤʥʦʛʦʧʣʦʜʥʘʷ ʙʝʨʝʤʝʥʥʦʩʪʴ, ʙʝʨʝʤʝʥʥʦʩʪʴ, ʥʘʩʪʫ-

ʧʠʚʰʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ɺʈʊ, ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʘʷ ʧʘʪʦʣʦʛʠʷ ʚ ʩʪʘʜʠʠ ʜʝʢʦʤʧʝʥʩʘʮʠʠ, 

ʢʣʠʥʠʯʝʩʢʠ ʚʳʨʘʞʝʥʥʳʡ ʭʦʨʠʦʘʤʥʠʦʥʠʪ. 

ɹʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 3 ʛʨʫʧʧʳ: 

ï ʛʨʫʧʧʘ ɯ ï 32 ʞʝʥʱʠʥʳ, ʫ ʢʦʪʦʨʳʭ ʩʫʤʤʘ ʢʨʠʪʝʨʠʝʚ ɺʄʀ ʩʦʩʪʘʚʣʷʣʘ ʥʝ 

ʤʝʥʝʝ 3-ʭ ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ (ʫʤʝʨʝʥʥʳʡ ʨʠʩʢ) 

ï ʛʨʫʧʧʘ ɯɯ ï 28 ʞʝʥʱʠʥ, ʫ ʢʦʪʦʨʳʭ ʩʫʤʤʘ ʢʨʠʪʝʨʠʝʚ ɺʄʀ ʩʦʩʪʘʚʣʷʣʘ ʥʝ ʤʝ-

ʥʝʝ 4-5 ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ (ʚʳʩʦʢʠʡ ʨʠʩʢ) 

ï ʛʨʫʧʧʘ ɯɯɯ (ʢʦʥʪʨʦʣʴ) ï 20 ʧʘʮʠʝʥʪʦʢ ʩ ʥʦʨʤʘʣʴʥʳʤ ʪʝʯʝʥʠʝʤ ʙʝʨʝʤʝʥʥʦʩʪʠ 
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 ɺ ʮʝʨʚʠʢʘʣʴʥʦʡ ʩʣʠʟʠ ʦʧʨʝʜʝʣʷʣʠ: ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ, ʧʦʢʘʟʘʪʝ-

ʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ (ʬʘʛʦʮʠʪʦʟ, ʣʠʟʦʩʦʤʘʣʴʥʫʶ ʘʢʪʠʚ-

ʥʦʩʪʴ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʥʝʡʪʨʦʬʠʣʦʚ, ʚʥʫʪʨʠʢʣʝʪʦʯʥʫʶ ʢʠʩʣʦʨʦʜ-ʟʘʚʠʩʠʤʫʶ 

ʙʘʢʪʝʨʠʮʠʜʥʦʩʪʴ ʩ ʧʦʤʦʱʴʶ ʅʉʊ-ʪʝʩʪʘ,ʥʝʡʪʨʦʬʠʣʴʥʳʝ ʚʥʝʢʣʝʪʦʯʥʳʝ ʣʦʚʫʰʢʠ ʠ 

ʘʧʦʧʪʦʟ), ʫʨʦʚʥʠ ʄʄʇ-8, Mip-1b ʠ HMGB-1. 

 ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʅʀʀ ʠʤʤʫʥʦʣʦʛʠʠ, ʮʝʥʪʨʘʣʴʥʦʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʌɻɹʆʋ ɺʆ ʖʋɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʩʦʛʣʘʩʥʦ 

ʠʥʩʪʨʫʢʮʠʷʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʙʦʨʘ ʨʝʘʛʝʥʪʦʚ ʬʠʨʤ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

(çBenderMedSystemsè, ʉʐɸ; çIBLè ɻʝʨʤʘʥʠʷ). 

 ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʭ ʧʨʦʚʦ-

ʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʦʚ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ MS Excel 2016 ʠ 

IBMSPSSStatistics 23.0.ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʚʘʨʠʘʮʠʦʥʥʳʭ ʨʷʜʦʚ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʤʝʜʠʘʥʘ (ʄʝ), ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʝ (M), 

ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ (ů). ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ʚ ʛʨʫʧʧʘʭ ʧʨʠʤʝʥʷʣʩʷ ʢʨʠʪʝʨʠʡ ʂʨʫʩʢʘʣʣʘ-ʋʦʣʣʠʩʘ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʦʚʝʜʝʥʠʝʤ 

ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʧʦʧʘʨʥʳʭ ʩʨʘʚʥʝʥʠʡ. ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʧʨʠ ʧʨʦʚʝʨʢʝ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʠʭ ʛʠʧʦʪʝʟ ʧʨʠʥʠʤʘʣʠ 0,05. ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʉʧʠʨʤʝʥʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʧʨʠ-

ʤʝʥʷʣʩʷ ROC-ʘʥʘʣʠʟ.ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʪʦʯʢʠ ʨʘʟʜʝʣʝʥʠʷ (cutoffpoint) ʧʨʦʚʦʜʠʣʩʷ 

ʧʝʨʝʩʤʦʪʨ ʟʥʘʯʝʥʠʡ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʦ ʤʠʥʠʤʘʣʴʥʦʛʦ. ʂʨʠʪʝʨʠ-

ʝʤ ʚʳʙʦʨʘ ʪʦʯʢʠ ʨʘʟʜʝʣʝʥʠʷ ʷʚʣʷʣʦʩʴ ʪʨʝʙʦʚʘʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʫʤʤʘʨʥʦʡ ʯʫʚʩʪ-

ʚʠʪʝʣʴʥʦʩʪʠ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ. 

 

ʈɽɿʋʃʔʊɸʊʓ 

ʇʨʠ ʦʮʝʥʢʝ ʢʣʝʪʦʯʥʳʭ ʬʘʢʪʦʨʦʚ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʮʝʨʚʠʢʘʣʴʥʦʡ 

ʩʣʠʟʠ (ʪʘʙʣʠʮʘ ˉ1) ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʣʝʡʢʦʮʠʪʦʚ ʙʳʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʚʳʰʝ 

ʫ ʞʝʥʱʠʥ ʩ ʫʤʝʨʝʥʥʳʤ ʠ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʥʘʣʠʯʠʷ ɺʄʀ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ 

ʢʦʥʪʨʦʣʷ (ʨ <0,0001). ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʢʦ-

ʣʠʯʝʩʪʚʫ ʣʝʡʢʦʮʠʪʦʚ ʤʝʞʜʫ I ʠ II  ʛʨʫʧʧʘʤʠ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʙʳʣ 

ʫʨʦʚʝʥʴ ʣʝʡʢʦʮʠʪʦʚ ʫ ʞʝʥʱʠʥ ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ɺʄʀ (ʨ=0,011). ʇʨʠ ʘʥʘʣʠʟʝ ʣʠ-

ʟʦʩʦʤʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝ-

ʣ ̫ʫ ʧʘʮʠʝʥʪʦʢ ʛʨʫʧʧ ʫʤʝʨʝʥʥʦʛʦ ʠ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʥʘʣʠʯʠʷ ɺʄʀ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ (ʨ=0,001). ʋ ʧʘʮʠʝʥʪʦʢ ʩ ɺʄʀ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦ ʙʦ-

ʣʝʝ ʚʳʩʦʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʚʥʝʢʣʝʪʦʯʥʳʭ ʣʦʚʫʰʝʢ (ʅɺʃ) ʚ ʮʝʨʚʠ-

ʢʘʣʴʥʦʡ ʩʣʠʟʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ (ʨ <0,0001). ʇʨʠ ʘʥʘʣʠʟʝ ʬʘʛʦʮʠ-

ʪʘʨʥʦʡ ʬʫʥʢʮʠʠ ʥʝʡʪʨʦʬʠʣʦʚ ʜʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʧʦ ʘʢʪʠʚʥʦʩʪʠ 

ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʘʛʦʮʠʪʦʟʘ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. ʇʨʠ ʵʪʦʤ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ ʜʦʩʪʦ-
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ʚʝʨʥʦ ʚʳʰʝ ʙʳʣʠ ʫʨʦʚʝʥʴ ʅʉʊ ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʨ=0,018) ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʞʠʚʳʭ ʥʝʡʪʨʦʬʠʣʦʚ (ʨ=0,001). 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ˉ2, ʢʦʥʮʝʥʪʨʘʮʠʷ ʄʄʇ-8, HMGB1, MIP-1ɓ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʠ ʟʥʘʯʠʤʦ ʧʦʚʳʰʘʣʘʩʴ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʫʤʝʨʝʥʥʳʤ ʠ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʥʘʣʠʯʠʷ 

ɺʄʀ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ.  

ɿʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʣʘʦʮʝʥʢʘ ʢʦʨʨʝʣʷʮʠʠ ʠʟʫʯʘʝʤʳʭʙʠʦʤʘʨʢʝ-

ʨʦʚ (MMP-8, HMGB-1,MIP-1b) ʩ ʠʩʩʣʝʜʫʝʤʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʮʝʨʚʠʢʘʣʥɹʦʡ ʩʣʠʟʠ ʠ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ, ʘ ʪʘʢʞʝ ʩ ʧʝʨʠʥʘʪʘʣʴʥʳʤʠ ʠʩʭʦʜʘʤʠ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʨ-

ʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʦʚ.ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʧʦʣʦʞʠʪʝʣʴ-

ʥʳʝ ʢʦʨʨʝʣʷʮʠʠ (ʨ<0,05), ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ ˉ3. 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʄʄʈ-8 ʠʤʝʝʪ ʩʠʣʴʥʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʩ 

MIP-1b ʠ ʅɺʃ, ʘ ʪʘʢʞʝ ʩʦ ʩʚʝʨʭʨʘʥʥʠʤʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʤʠ ʨʦʜʘʤʠ ʠ ʚʦʩʧʘʣʠ-

ʪʝʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʧʦʩʣʝʜʝ. 

ʄ  rʚʳʷʚʠʣʠ ʩʠʣʴʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ HMGB-1 ʠ ʪʘʢʠʤʠ ʧʦʢʘ-

ʟʘʪʝʣʷʤʠ,ʢʘʢ ʯʠʩʣʦ ʵʨʠʪʨʦʮʠʪʦʚ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ, ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ 

ʥʝʡʪʨʦʬʠʣʦʚ, ʩʦʜʝʨʞʘʥʠʝ ʉ-ʨʝʘʢʪʠʚʥʦʛʦ ʙʝʣʢʘ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ, ʦʙʱʝʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ ʠ ʅɺʃ ʚ ʮʝʨʚʠʢʘʣʴʥʦʡ ʩʣʠʟʠ. ʊʘʢʞʝ ʦʙʥʘʨʫʞʝʥʳ ʧʨʷʤʳʝ ʢʦʨ-

ʨʝʣʷʮʠʠ ʤʝʞʜʫ ʫʨʦʚʥʝʤ HMGB-1 ʠ ʥʘʣʠʯʠʝʤ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭʧʨʦʮʝʩʩʦʚ ʚ ʧʦʩʣʝʜʝ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ MIP-1b ʠʤʝʝʪ ʩʠʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʩ ʄʄʈ-8, ʉ-

ʨʝʘʢʪʠʚʥʳʤ ʙʝʣʢʦʤ ʠ ʫʨʦʚʥʝʤ ʅɺʃ. 

 ʄ  rʠʟʫʯʠʣʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʧʦʤʦʱʴʶ 

ROC-ʘʥʘʣʠʟʘ ʠ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʪʝʩʪʘ. 

ʄ  rʩʨʘʚʥʠʣʠ ʫʨʦʚʥʠ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʞʝʥʱʠʥ ʩ ʫʤʝʨʝʥʥʳʤ ʠ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ 

ʥʘʣʠʯʠʷ ɺʄʀ ʩ ʜʠʘʧʘʟʦʥʦʤ ʟʥʘʯʝʥʠʡ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʫ 20 

ʟʜʦʨʦʚʳʭ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ (ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʦʪʩʫʪʩʪʚʠʝ 

ʛʝʥʠʪʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ). 

ROC-ʢʨʠʚʳʝ, ʧʣʦʱʘʜʴ ʧʦʜ ʢʨʠʚʦʡ, ʧʦʢʘʟʘʪʝʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʩʧʝʮʠ-

ʬʠʯʥʦʩʪʠ ʜʣʷ ʟʥʘʯʝʥʠʡ ʄʄʇ-8, HMGB-1, MIP-1b ʚ ʛʨʫʧʧʝ ʟʜʦʨʦʚʳʭ ʞʝʥʱʠʥ ʧʨʠ-

ʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ ˉ4 ʠ 5, ʨʠʩʫʥʦʢ 1. 

ʄ  rʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʟʥʘʯʠʤʳʭ ʪʝʩʪʦʚ (ʧʣʦʱʘʜʴ ʧʦʜ ʢʨʠʚʦʡ >0,7) 

ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ɺʄʀ ʫ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴ-

ʟʦʚʘʥʳ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʮʝʨʚʠʢʘʣʴʥʦʡ ʩʣʠʟʠ ï ʄʄʇ-8 >17 ʥʛ/ʣ, 

MIP-1b >8,3 ʧʛ/ʤʣ, HMGB1>6,25 ʥʛ/ʤʣ. 

 

ʆɹʉʋɾɼɽʅʀɽ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʩʪʦʷʥʠʝ ʢʣʝʪʦʯʥʳʭ ʬʘʢʪʦʨʦʚ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ 

ʮʝʨʚʠʢʘʣʴʥʦʡ ʩʣʠʟʠ ʫ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʩ ʫʤʝʨʝʥʥʳʤ ʠ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʥʘʣʠ-
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ʯʠʷ ɺʄʀ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝʤ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ, ʣʠʟʦʩʦ-

ʤʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ, ʫʨʦʚʥʷ ʅɺʃ.ʂʦʥʮʝʥʪʨʘʮʠʷ ʄʄʇ-8, HMGB-1, 

MIP-1b ʚ ʮʝʨʚʠʢʘʣʴʥʦʡ ʩʣʠʟʠ ʙʳʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʧʦʚʳʰʝʥʘ ʫ ʧʘʮʠʝʥʪʦʢ ʩ 

ʫʤʝʨʝʥʥʳʤ ʠ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ɺʄʀ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ. ɺʳʷʚʣʝʥʳ 

ʩʠʣʴʥʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʄʄʇ-8,HMGB-1,MIP-1bʠ ʥʝʢʦʪʦ-

ʨʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʠ ʮʝʨʚʠʢʘʣʴʥʦʡ ʩʣʠʟʠ. ʅʘʠʙʦʣʝʝ ʩʠʣɹ-

ʥʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʩ ʩʠʩʪʝʤʥʦʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʝʡ ʠʤʝʣ HMGB-1. 

ʄʄʇ-8 ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʵʢʩʪʨʝʤʘʣʴʥʦ ʨʘʥʥʠʤʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʤʠ ʨʦʜʘʤʠ ʠ ʥʘʣʠ-

ʯʠʝʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ɺʄʀ, ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʚʦʚʣʝʯʝʥʥʦ-

ʩʪʠ ʪʢʘʥʝʡ ʧʦʩʣʝʜʘ ʚ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ.  

 

ɿɸʂʃʖʏɽʅʀɽ 

ɺʩʝ ʠʟʫʯʘʝʤʳʝ ʙʠʦʤʘʨʢʝʨʳ ʠʤʝʣʠ ʪʘʢʞʝ ʧʨʷʤʫʶ ʢʦʨʨʝʣʷʮʠʶ ʩ ʚʦʩʧʘʣʠʪʝʣʴ-

ʥʳʤʠ ʩʜʚʠʛʘʤʠ ʚ ʢʣʝʪʦʯʥʦʤ ʟʚʝʥʝ ʠʤʤʫʥʠʪʝʪʘ ʮʝʨʚʠʢʘʣʴʥʦʡ ʩʣʠʟʠ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʫʨʦʚʥʷ ʄʄʇ-8, HMGB-1,MIP-1b ʚ ʮʝʨʚʠʢʘʣʴʥʦʡ ʩʣʠʟʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ 

ʢʘʯʝʩʪʚʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʪʝʩʪʦʚ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ɺʄʀ ʫ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ. 

ʋʯʠʪʳʚʘʷ ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʳʭ ʨʝʬʝʨʝʥʪʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʜʣʷ ʧʨʝʜʣʦʞʝʥʥʳʭ ʥʘʤʠ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʢʨʠ-

ʪʝʨʠʠ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʥʘʤʠ, ʥʝ ʢʘʢ ʪʦʯʥʳʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʪʝʩʪ, ʘ ʢʘʢ ʟʥʘʯʠʤʳʡ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʡ ʧʨʠʟʥʘʢ, ʩʧʦʩʦʙʥʳʡ ʫʢʘʟʳʚʘʪʴ ʥʘ ʚʦʟʤʦʞʥʳʡ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ. ɼʘʥʥʳʝ ʧʨʠʟʥʘʢʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʩ ʫʯʝʪʦʤ ʢʣʠʥʠʯʝʩʢʦʡ 

ʢʘʨʪʠʥʳ ʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ.  
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ʊʘʙʣʠʮʘ 1.ʇʦʢʘʟʘʪʝʣʠ ʬʫʥʢʮʠʠ ʥʝʡʪʨʦʬʠʣʦʚ ʮʝʨʚʠʢʘʣʴʥʦʡ ʩʣʠʟʠ 

 

ʇʦʢʘʟʘʪʝʣʴ 
ʋʤʝʨʝʥʥʳʡ ʨʠʩʢ ʥʘ-

ʣʠʯʠʷ ɺʄʀ (n=32) 

ɺʳʩʦʢʠʡ ʨʠʩʢ ʥʘ-

ʣʠʯʠʷ ɺʄʀ (n=28) 

 

ɻʨʫʧʧʘ ʢʦʥʪʨʦʣʷ 

(n = 20) 

ʈ, 

ʂʨʘʩ-

ʢʝʣʣʘʋʦʣʠ-

ʩʘ 

P,Mann-Whitney 

1 2 3 4 5 6 

ʃʠʟʦʩʦʤʘʣʴʥʘʷ ʘʢ-

ʪʠʚʥʦʩʪʴ, ʫ.ʝ. 

Me (lqéuq) 133 (81,25é186,75) 134 (90,5é182,75) 42 (10,25é136) 

0,001 

ʨ1-3< 0, 001 

ʨ2-3< 0, 001 
MÑm 150,42Ñ16,42 137,11Ñ11,19 66,6Ñ15,01 

ʃʝʡʢʦʮʠʪʳ, 

10
9 
/ʣ 

Me (lqéuq) 11,62 (8,14é25,61) 
22,55 

(10,86é41,44) 
8,85 (5,54é12,34) 

< 0, 0001 
ʨ1-3=0,028 

ʨ1-2=0,011ʨ2-3< 

0,0001 MÑm 16,29Ñ2,01 29,05Ñ4,14 9,58Ñ1,4 

ɸʢʪʠʚʥʦʩʪʴ ʬʘʛʦʮʠ-

ʪʦʟʘ,% 

Me (lqéuq) 49 (30,75é58) 51 (40é61) 46 (35é70,5) 00,5

73  
MÑm 46,38Ñ3,04 50,25Ñ2,78 50,65Ñ4,4511 

ʌʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ, 

ʫ.ʝ. 

Me (lqéuq) 1,84 (1,37é2,18) 1,99 (1,45é2,18) 

      1,635 

(1,4é2,48) 

00,7

70 

 

MÑm 1,83Ñ0,09 1,94Ñ0,1 1,92Ñ0,16 

ʅʉʊ ʩʧʦʥʪʘʥʥʘʷ ʘʢ-

ʪʠʚʥʦʩʪʴ,% 

Me (lqéuq) 13,5 (4é43,75) 23 (8,5é43,5) 17 (8é28,75) 00,3

85  
MÑm 23,97Ñ4,84 30,04Ñ5,08 19Ñ2,58 

ʅʉʊ ʩʧʦʥʪʘʥʥʘʷ ʘʢ-

ʪʠʚʥʦʩʪʴ (ʠʥʜʝʢʩ), 

ʫ.ʝ. 

Me (lqéuq) 0,17 (0,04é0,49) 0,31 (0,09é0,5) 0,09 (0,04é0,79) 00,6

50  
MÑm 0,3Ñ0,07 0,36Ñ0,06 0,34Ñ0,10 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 1. 

12 2 3 4 5 6 

ʅʉʊ ʠʥʜʫʮʠʨ. ɸʢ-

ʪʠʚʥʦʩʪʴ, % 

Me (lqéuq) 14 (4é49) 24 (8é35,75) 
          44 

(23,75é55,5) 

00,0

18 ʨ1-3=0, 007 

ʨ2-3=0, 031 
MÑm 26,97Ñ5,37   30,32Ñ5,39   41,95Ñ3,91 

ʅʉʊ ʠʥʜʫʮʠʨ. ʘʢʪʠʚ-

ʥʦʩʪʴ (ʠʥʜʝʢʩ), ʫ.ʝ. 

Me (lqéuq) 0,15 (0,04é0,6)      0,28 (0,08é0,4) 
      0,215 

(0,04é0,42) 

00,6

83 
 

MÑm 0,33Ñ0,07     0,36Ñ0,07   0,25Ñ0,05 

ɾʠʚʳʝ ʢʣʝʪʢʠ,% 
Me (lqéuq) 16 (9é34) 12 (7é17) 23 (18é25) 00,0

01 
ʨ1-2=0, 029 

ʨ2-3< 0,0001 MÑm 22Ñ3 13Ñ2 22Ñ1 

ʄʝʨʪʚʳʝ ʢʣʝʪʢʠ,% 
Me (lqéuq) 20 (13,25é30) 

          21,5 

(13,25é28,5) 
28 (24é30) 

00,0

81  

MÑm 24,47Ñ2,72 21,32Ñ1,98 26,38Ñ1,52 

ʅɺʃ,% 

Me (lqéuq) 16,5 (12é25,75) 25 (16,25é30) 8,5 (6é12,5) < 0, 0001 ʨ1-2=0,016 

ʨ1-3<0,0001 

ʨ2-3<0, 0001 

 
MÑm 19,13Ñ1,56 25,39Ñ2,05 8,55Ñ0,98 

ɸʧʦʧʪʦʟ,% 
Me (lqéuq) 35,5 (21,25é47,5) 40 (33é44,75) 44,5 (39é47,75) 0,199 

 
MÑm 36Ñ2,7 39,92Ñ1,88 43,25Ñ1,89 
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ʊʘʙʣʠʮʘ 2. ʉʦʜʝʨʞʘʥʠʝ MMP -8, HMGB-1, MIP- 1b ʚ ʮʝʨʚʠʢʘʣʴʥʦʡ ʩʣʠʟʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ 

 

ʇʦʢʘʟʘʪʝʣʴ 

ɯ ʛʨʫʧʧʘ 

(ʫʤʝʨʝʥʥʳʡ ʨʠʩʢ 

ʥʘʣʠʯʠʷ ɺʄʀ) 

(n=32) 

ɯɯ ʛʨʫʧʧʘ 

(ʚʳʩʦʢʠʡ ʨʠʩʢ ʥʘ-

ʣʠʯʠʷ ɺʄʀ) 

(n=28) 

ɻʨʫʧʧʘ ʢʦʥʪʨʦʣʷ 

(n = 20) 

 

ʈ,ʂʨʘʩʢʝʣʣʘ-

ʋʦʣʠʩʘ 
P,Mann-Whitney 

MMP-8, 

ʥʛ/ʤʣ 

Me (lqéuq) 

 
21,25 (4,79é40,14) 30,44 (7,39é38,32) 13,09 (0,64é15,9) 

0,002 
ʨ1-3=0,009 

ʨ2-3<0,0001 
MÑm 22,15Ñ2,92 25,96Ñ2,95 9,87Ñ1,65 

MIP-1b, 

ʧʛ/ʤʣ 

Me (lqéuq) 

 
10,2 (6,2é24,96) 6,51 (4,99é20,31) 6,42 (4,05é7,73) 

0,017 ʨ1-3=0,004 

MÑm 20,52Ñ5,31 15,66Ñ3,85 5,83Ñ0,51 

HMGB-1, 

ʥʛ/ʤʣ 

Me (lqéuq) 

 
6,94 (5,47é17,7) 11,22 (6,95é49,4) 4,82 (3,12é6,12) 

< 0, 0001 ʨ1-3=0,003 

ʨ2-3<0,0001 

MÑm 16,84Ñ4,36 26,09Ñ5,47 4,62Ñ0,44 
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ʊʘʙʣʠʮʘ ˉ3. ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʩʚʷʟʠ ʤʝʞʜʫ MMP-8, HMGB-1, MIP- 1b ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʮʝʨʚʠʢʘʣʴʥʦʡ ʩʣʠʟʠ, ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ, ʧʝʨʠʥʘʪʘʣʴʥʳʤʠ ʠʩʭʦʜʘʤʠ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ-

ʩʣʝʜʦʚ 

ʀʤʤʫʥʦʣʦʛʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʂʦʨʨʝʣʠʨʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ RSpearman P- level 

MMP -8 MIP- 1b 0,574 <0,0001 

ʅɺʃ 0,268 0,016 

ʇʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ 0,255 0,023 

ʕʢʩʪʨʝʤʘʣʴʥʦ ʨʘʥʥʠʝ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ 0,267 0,017 

ɹʘʟʘʣʴʥʳʡ ʜʝʮʠʜʫʠʪ 0,064 0,03 

ʄʝʤʙʨʘʥʠʪ 0,356 0,001 

ʄʝʤʙʨʘʥʠʪ, ʬʫʥʠʢʫʣʠʪ 0,256 0,022 

HMGB-1 ʃʝʡʢʦʮʠʪʳ (ʆɸʂ) 0,376 0,002 

ʕʨʠʪʨʦʮʠʪʳ 0,244 0,047 

ʇʘʣʦʯʢʦʷʜʝʨʥʳʝ ʥʝʡʪʨʦʬʠʣ  r 0,266 0,03 

ʉ- ʨʝʘʢʪʠʚʥʳʡ ʙʝʣʦʢ 0,493 <0,0001 

     ʃʝʡʢʦʮʠʪʳ ʚ ʮʝʨʚʠʢʘʣʥɹʦʡ ʩʣʠʟʠ 0,318 0,009 

ʅɺʃ 0,392 0,001 

ɹʘʟʘʣʴʥʳʡ ʠ ʧʘʨʠʝʪʘʣʴʥʳʡ ʜʝʮʠʜʫʠʪ 0,334 0,006 

ʍʦʨʝʦʜʝʮʠʜʫʠʪ 0,323 0,008 

MIP- 1b ʄʄʇ -8 0,574 <0,0001 

ʉ- ʨʝʘʢʪʠʚʥʳʡ ʙʝʣʦʢ 0,266 0,02 

ʅɺʃ 0,266 0,015 
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ʈʠʩʫʥʦʢ 1.ROC-ʢʨʠʚʘʷ ʜʣʷ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʮʝʨʚʠʢʘʣʴʥʦʡ 

ʩʣʠʟʠ ʚ ʛʨʫʧʧʝ ʟʜʦʨʦʚʳʭ ʞʝʥʱʠʥ 

 

ʊʘʙʣʠʮʘ 4.ɼʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʫʨʦʚʥʝʡ ʄʄʇ-8, MIP-1b, 

HMGB1 ʚ ʮʝʨʚʠʢʘʣʴʥʦʡ ʩʣʠʟʠ 

 

ʇʦʢʘʟʘʪʝʣʴ 
ʇʣʦʱʘʜʴ  

ʧʦʜ ʢʨʠʚʦʡ 

ʉʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ 

ʧʣʦʱʘʜʠ ʧʦʜ ʢʨʠʚʦʡ 
ɼʦʩʪʦʚʝʨʥʦʩʪʴ 

ʄʄʇ-8 0,814 0,051 <0,0001 

MIP-1b 0,699 0,063 0,01 

HMGB1 0,804 0,053 <0,0001 

 

ʊʘʙʣʠʮʘ 5. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʫʨʦʚʥʷ ʄʄʇ-8, MIP-1b, 

HMGB1 ʚ ʮʝʨʚʠʢʘʣʴʥʦʡ ʩʣʠʟʠ 

 

ʇʦʢʘʟʘʪʝʣʴ ʂʨʠʪʝʨʠʡ ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʉʧʝʮʠʬʠʯʥʦʩʪʴ 

ʄʄʇ-8 >17 ʥʛ/ʣ 80% 70,2% 

MIP-1b >8,3 ʧʛ/ʤʣ 90% 51% 

HMGB1 >6,25 ʥʛ/ʤʣ 85% 70,2% 
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ʂʦʥʬʣʠʢʪ ʠʥʪʝʨʝʩʦʚ ʦʪʩʫʪʩʪʚʫʝʪ 

 

ʈɽɿʖʄɽ 

 

ɺʠʪʠʣʠʛʦ ï ʵʪʦ ʧʨʠʦʙʨʝʪʝʥʥʳʡ ʛʠʧʦʤʝʣʘʥʦʟ, ʧʨʦʷʚʣʷʶʱʠʡʩʷ ʥʘ ʢʦʞʝ ʦʯʘʛʘ-

ʤʠ ʛʠʧʦʧʠʛʤʝʥʪʘʮʠʠ. ʄʝʢʩʘʤʝʪʨʠʷ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ ʚ ʦʯʘ-

ʛʘʭ ʚʠʪʠʣʠʛʦ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʠ ʦʙʳʯʥʦʤ ʢʣʠʥʠʯʝʩʢʦʤ ʦʩʤʦʪʨʝ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʮʝʥʠʪʴ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʝʣʘʥʠʥʘ ʚ ʦʯʘʛʘʭ ʛʠ-

ʧʦʧʠʛʤʝʥʪʘʮʠʠ ʠ ʥʘ ʦʢʨʫʞʘʶʱʝʡ ʟʜʦʨʦʚʦʡ ʢʦʞʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʠʪʠʣʠʛʦ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʋ 52 ʧʘʮʠʝʥʪʦʚ ʩ ʚʠʪʠʣʠʛʦ (36 ʞʝʥʱʠʥ ʠ 16 ʤʫʞʯʠʥ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 3 ʜʦ 77 ʣʝʪ) ʧʨʦʚʝʜʝʥʘ ʤʝʢʩʘʤʝʪʨʠʷ ʚ ʦʯʘʛʘʭ ʜʝʧʠʛʤʝʥʪʘʮʠʠ ʠ ʥʘ ʦʢʨʫ-

ʞʘʶʱʝʡ ʟʜʦʨʦʚʦʡ ʢʦʞʝ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʩʪʘʚʠʣʘ 14,8 Ñ 2,3 ʣʝʪ. ʋʨʦ-

ʚʝʥʴ ʤʝʣʘʥʠʥʘ ʦʧʨʝʜʝʣʷʣʠ ʚ 19 ʣʦʢʘʣʠʟʘʮʠʷʭ ʥʘ ʣʠʮʝ, ʪʫʣʦʚʠʱʝ ʠ ʢʦʥʝʯʥʦʩʪʷʭ 

(ʚʳʧʦʣʥʝʥʦ 364 ʠʟʤʝʨʝʥʠʡ ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ ʠ 556 ï ʥʘ ʦʢʨʫʞʘʶʱʝʡ ʟʜʦʨʦʚʦʡ ʢʦ-

ʞʝ). 94,2% ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʠ ʥʝʩʝʛʤʝʥʪʘʨʥʦʝ ʚʠʪʠʣʠʛʦ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʟʘʙʦʣʝ-

ʚʘʥʠʷ ʚ 84,2% ʩʣʫʯʘʷʭ. ɹʦʣʝʝ 50% ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʠ ʦʯʘʛʠ ʚʠʪʠʣʠʛʦ ʥʘ ʢʠʩʪʷʭ, ʚʝ-

ʢʘʭ, ʧʦʜʤʳʰʝʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʪʳʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʦʧ.  

ʈʝʟʫʣʴʪʘʪʳ. ɺʦ ʚʩʝʭ ʣʦʢʘʣʠʟʘʮʠʷʭ ʧʷʪʝʥ ʚʠʪʠʣʠʛʦ, ʢʨʦʤʝ ʦʯʘʛʦʚ ʥʘ ʢʦʞʝ 

ʱʝʢ, ʫʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ ʩʦʩʪʘʚʣʷʣ ʙʦʣʝʝ 1 ʫ.ʝ., ʩ ʥʘʠʙʦʣʴʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʘ ʢʦ-
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ʞʝ ʧʦʜʙʦʨʦʜʢʘ ʠ ʛʫʙ (ʜʦ 30 ʫ.ʝ.) ʫ 92,3% ʧʘʮʠʝʥʪʦʚ. ʋʨʦʚʥʠ ʤʝʣʘʥʠʥʘ ʚ ʦʙʣʘʩʪʠ 

ʧʦʜʙʦʨʦʜʢʘ ʠ ʷʛʦʜʠʮ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ ʠ ʥʘ ʦʢʨʫʞʘʶʱʝʡ ʟʜʦʨʦʚʦʡ 

ʢʦʞʝ (p >0,05). ʋʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ ʥʘ ʫʯʘʩʪʢʘʭ ʟʜʦʨʦʚʦʡ ʢʦʞʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʠʪʠʣʠ-

ʛʦ ʟʘʚʠʩʝʣ ʦʪ ʣʦʢʘʣʠʟʘʮʠʠ: ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʠʛʤʝʥʪʘ ʦʙʥʘʨʫʞʝʥʦ ʥʘ ʢʦʞʝ ʪʳ-

ʣʘ ʩʪʦʧ 23,3 Ñ 9,5 ʫ.ʝ., ʥʘʠʤʝʥʴʰʝʝ ï ʥʘ ʢʦʞʝ ʛʨʫʜʠ 6,7 Ñ 8,2 ʫ.ʝ. 

ɺʳʚʦʜʳ. ɺ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ ʚ ʦʙʣʘʩʪʠ ʧʦʜʙʦʨʦʜʢʘ ʠ ʷʛʦʜʠʮ ʫʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ 

ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʟʜʦʨʦʚʦʡ ʢʦʞʠ ʧʨʠ ʚʠʟʫʘʣʴʥʦʤ ʨʘʟʣʠʯʠʠ ʧʠʛʤʝʥʪʘʮʠʠ, ʚ ʦʙʣʘʩʪʠ 

ʱʝʢ ʭʘʨʘʢʪʝʨʥʦ ʦʪʩʫʪʩʪʚʠʝ ʤʝʣʘʥʠʥʘ ʚ ʦʯʘʛʘʭ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʪʠʣʠʛʦ, ʤʝʣʘʥʠʥ, ʫʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ, ʤʝʢʩʘʤʝʪʨʠʷ. 

 

SUMMARY  

Vitiligo appears on the skin with patches of hypopigmentation. Mexametry allows 

you to determine the melanin level in the patches of vitiligo, which cannot be done during 

a routine clinical examination. 

Objective: to assess the nature of melanin distribution in hypopigmentation patches 

and on surrounding healthy skin in vitiligo patients. 

Material and methods. The study followed 52 patients with vitiligo (36 female 

patients and 16 male patients; age from 3 to 77 years). The mean disease duration was 

14.8 Ñ 2.3 years. We performed mexametry in vitiligo patches and on the surrounding 

healthy skin in 19 localizations: of the face, trunk, and extremities by using mexame-

try (364 measurements were made in vitiligo patches and 556 ï on the healthy skin). 

94.2% of patients had nonsegmental vitiligo and disease progression in 84.2% of cas-

es. More than 50% of patients had vitiligo patches on the hands, eyelids, axillary areas 

and the dorsum of the feet.  

Results. Melanin levels were over 1 c.u. in all localizations of vitiligo patches, ex-

cept for lesions on the skin of the cheeks. ʊhe highest melanin levels of vitiligo patches 

were on the skin of the chin and lips (up to 30 c.u.) in 92.3% of patients. Melanin levels in 

the chin and buttocks were not different in vitiligo patches and on the surrounding healthy 

skin (p>0.05). The melanin level depended on the localization in areas of healthy skin in 

patients with vitiligo: the highest melanin level was on the skin of the dorsum of the feet 

(23.3 Ñ 9.5 c.u.), the lowest was on the skin of the chest (6.7 Ñ 8.2 c.u.). 

Conclusions. The melanin level in vitiligo patches in the chin and buttocks does 

not differ from healthy skin, although a difference in pigmentation was noticed on a visual 

general examination of the skin. Melanin levels were absent in the cheek vitiligo patches 

in all patients. 

Key words: vitiligo, melanin, melanin level, mexametry. 
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ɺʠʪʠʣʠʛʦ ï ʵʪʦ ʘʫʪʦʠʤʤʫʥʥʦʝ ʧʨʠʦʙʨʝʪʝʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʢʣʠʥʠʯʝ-

ʩʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʛʠʧʦʧʠʛʤʝʥʪʘʮʠʝʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ ʢʦʞʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʨʘʟʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʝʣʘʥʦʮʠʪʦʚ ʵʧʠʜʝʨʤʠʩʘ ʠ ʯʘʩʪʠʯʥʦʡ ʧʦʪʝʨʝʡ ʤʝ-

ʣʘʥʠʥʘ ʚ ʢʦʞʝ [1]. ʄʝʣʘʥʦʮʠʪʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʠʪʠʣʠʛʦ ʤʦʛʫʪ ʩʦʭʨʘʥʠʪʴ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʢ ʩʠʥʪʝʟʫ ʤʝʣʘʥʠʥʘ, ʯʪʦ ʙʫʜʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʫʤʝʥʴʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʧʠʛʤʝʥ-

ʪʘ, ʥʦ ʥʝ ʚ ʦʪʩʫʪʩʪʚʠʠ ʝʛʦ ʚ çʵʧʠʜʝʨʤʘʣʴʥʦ-ʤʝʣʘʥʠʥʦʚʦʡ ʝʜʠʥʠʮʝè. ʆʜʥʘʢʦ ʚʠʟʫ-

ʘʣʴʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ ʢʦʞʠ ʧʘʮʠʝʥʪʘ ʩ ʚʠʪʠʣʠʛʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʠʩ-

ʪʠʥʥʳʡ ʫʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ ʚ ʦʯʘʛʘʭ ʛʠʧʦʧʠʛʤʝʥʪʘʮʠʠ. 

ʀʥʪʝʨʝʩ ʢ ʠʟʫʯʝʥʠʶ ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʠʛʤʝʥʪʘ ʚ ʢʦʞʝ ʥʘʰʝʣ ʩʚʦʝ 

ʦʪʨʘʞʝʥʠʝ ʚ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʉ ʧʦʤʦʱʴʶ ʥʝʠʥʚʘʟʠʚ-

ʥʳʭ ʤʝʪʦʜʦʚ (ʤʝʢʩʘʤʝʪʨʠʠ ʠ ʩʧʝʢʪʨʦʤʝʪʨʠʠ) ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʠʥʜʝʢʩ ʤʝʣʘʥʠʥʘ ʚ ʢʦ-

ʞʝ ʨʘʟʣʠʯʥʳʭ ʣʦʢʘʣʠʟʘʮʠʡ ʫ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ, ʪʘʢʞʝ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦ ʤʝʢʩʘʤʝʪʨʠʠ ʣʠʰʴ ʥʝʩʢʦʣʴʢʠʭ ʦʯʘʛʦʚ ʜʝʧʠʛʤʝʥʪʘʮʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʠʪʠʣʠʛʦ ʩ 

ʮʝʣʴʶ ʦʮʝʥʢʠ ʨʝʧʠʛʤʝʥʪʘʮʠʠ ʧʦʩʣʝ ʤʝʣʘʥʦʮʠʪʘʨʥʦʡ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ, ʙʳʣʠ ʠʟʫʯʝ-

ʥʳ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʝʣʘʥʦʩʦʤ ʚ ʤʝʣʘʥʦʮʠʪʘʭ ʠ ʦʢʨʫʞʘʶʱʠʭ ʢʝ-

ʨʘʪʠʥʦʮʠʪʘʭ ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ ʠ ʚ ʥʝʠʟʤʝʥʝʥʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʢʦʞʝ ʩ ʧʦʤʦʱʴʶ 

ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ [2, 3, 4, 5]. ɼʦ ʩʠʭ ʧʦʨ ʧʨʦʜʦʣʞʘʶʪʩʷ 

ʧʦʠʩʢʠ ʧʨʦʩʪʳʭ, ʫʜʦʙʥʳʭ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʦʙʲʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʜʣʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʠʛʤʝʥʪʘ ʚ ʦʯʘʛʘʭ ʛʠʧʦʧʠʛʤʝʥʪʘʮʠʠ ʧʨʠ ʚʠʪʠʣʠʛʦ ʩ ʮʝʣʴʶ ʩʪʘʥʜʘʨ-

ʪʠʟʘʮʠʠ ʤʝʪʦʜʠʢʠ ʠ ʢʦʥʪʨʦʣʷ ʪʝʨʘʧʠʠ [4, 6].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʮʝʥʠʪʴ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʝʣʘʥʠʥʘ ʚ ʦʯʘʛʘʭ ʛʠ-

ʧʦʧʠʛʤʝʥʪʘʮʠʠ ʠ ʥʘ ʦʢʨʫʞʘʶʱʝʡ ʟʜʦʨʦʚʦʡ ʢʦʞʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʠʪʠʣʠʛʦ. 

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ 

ʄʝʪʦʜʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʠ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ  

52 ʧʘʮʠʝʥʪʦʚ ʩ ʚʠʪʠʣʠʛʦ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 3 ʜʦ 77 ʣʝʪ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʩʦʩʪʘʚʠʣ  

35,5 Ñ 19,1 ʣʝʪ) ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʠʘʛʥʦʟʦʤ ʚʠʪʠʣʠʛʦ, ʠʟ ʥʠʭ 36 (69,2%) ʞʝʥʱʠʥ ʠ 

16 (30,8%) ʤʫʞʯʠʥ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ï 14,8 Ñ 14,0 ʣʝʪ.  ʇʨʦʪʦʢʦʣ ʦʙʩʣʝ-

ʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣ: ʘʥʢʝʪʠʨʦʚʘʥʠʝ, ʦʩʤʦʪʨ ʢʦʞʠ, ʦʮʝʥʢʫ ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʠʛʤʝʥʪʘ, ʠʟʤʝʨʝʥʠʝ ʫʨʦʚʥʷ ʤʝʣʘʥʠʥʘ ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ ʠ ʥʘ ʟʜʦʨʦʚʦʡ ʦʢʨʫʞʘʶ-

ʱʝʡ ʢʦʞʝ ʤʝʪʦʜʦʤ ʤʝʢʩʘʤʝʪʨʠʠ. 94,2% ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʠ ʥʝʩʝʛʤʝʥʪʘʨʥʦʝ ʚʠʪʠʣʠʛʦ 

ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚ 84,2% ʩʣʫʯʘʷʭ. ɹʦʣʝʝ 50% ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʠ ʦʯʘ-

ʛʠ ʚʠʪʠʣʠʛʦ ʥʘ ʢʠʩʪʷʭ, ʚʝʢʘʭ, ʧʦʜʤʳʰʝʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʪʳʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʦʧ. 

ʇʘʮʠʝʥʪʳ ʩ 2 ʠ 3 ʬʦʪʦʪʠʧʘʤʠ ʢʦʞʠ ʩʦʩʪʘʚʣʷʣʠ 48 (92,3%) ʚʩʝʭ ʩʣʫʯʘʝʚ. 

ʋʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ ʚ ʢʦʞʝ ʠʟʤʝʨʷʣʠ ʤʝʪʦʜʦʤ ʤʝʢʩʘʤʝʪʨʠʠ ʥʘ ʧʨʠʙʦʨʝ ʜʣʷ 

ʦʮʝʥʢʠ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʞʠ çSoft plusè (ʠʟʛʦʪʦʚʠʪʝʣʴ çCallʝgari S.p.Aè, ʀʪʘ-
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ʣʠʷ). ɼʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0 ʜʦ 100 ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮ (ʫ.ʝ.), ʦʰʠʙʢʘ ʤʝ-

ʪʦʜʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,1 %.  

ʋʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ ʠʟʤʝʨʷʣʠ ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ ʠ ʥʘ ʦʢʨʫʞʘʶʱʝʡ ʟʜʦʨʦʚʦʡ 

ʢʦʞʝ ʚ 19 ʣʦʢʘʣʠʟʘʮʠʷʭ: ʥʘ ʣʠʮʝ ʠ ʰʝʝ (ʥʘ ʣʙʫ, ʚʝʢʘʭ, ʛʫʙʘʭ, ʧʦʜʙʦʨʦʜʢʝ, ʱʝʢʘʭ, 

ʰʝʝ); ʥʘ ʪʫʣʦʚʠʱʝ (ʥʘ ʛʨʫʜʠ, ʚ ʧʦʜʤʳʰʝʯʥʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʩʧʠʥʝ, ʷʛʦʜʠʮʘʭ, ʚ ʧʘʭʦ-

ʚʳʭ ʩʢʣʘʜʢʘʭ); ʥʘ ʚʝʨʭʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ (ʥʘ ʧʣʝʯʘʭ, ʣʦʢʪʷʭ, ʧʨʝʜʧʣʝʯʴʷʭ, ʪʳʣʝ ʢʠʩ-

ʪʝʡ); ʥʘ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ (ʥʘ ʙʝʜʨʘʭ, ʢʦʣʝʥʷʭ, ʛʦʣʝʥʷʭ, ʪʳʣʝ ʩʪʦʧ). ɹʳʣʦ ʚʳʧʦʣ-

ʥʝʥʦ 364 ʠʟʤʝʨʝʥʠʷ ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ ʠ 556 ʥʘ ʦʢʨʫʞʘʶʱʝʡ ʟʜʦʨʦʚʦʡ ʢʦʞʝ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ 

çStatistica 10,0è (StatSoft, ʉʐɸ). ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠ-

ʯʝʩʢʦʝ ʚʝʣʠʯʠʥʳ ʧʦʢʘʟʘʪʝʣʷ ʠ ʝʛʦ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (ʄ Ñ SD) ʠʣʠ 

ʯʘʩʪʦʪʘ ʩʣʫʯʘʝʚ ʚ ʧʨʦʮʝʥʪʘʭ. ɼʣʷ ʦʮʝʥʢʠ ʤʝʞʛʨʫʧʧʦʚʳʭ ʨʘʟʣʠʯʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ t-

ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ. ʄʠʥʠʤʘʣʴʥʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʥʫʣʝʚʦʡ ʛʠʧʦʪʝʟʳ 

ʧʨʠʥʠʤʘʣʠ ʧʨʠ 5 % ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ (ʨ<0,05). 

 

ʈɽɿʋʃʔʊɸʊʓ   

ʇʨʠ ʦʮʝʥʢʝ ʫʨʦʚʥʷ ʤʝʣʘʥʠʥʘ ʤʝʪʦʜʦʤ ʤʝʢʩʘʤʝʪʨʠʠ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʤʝʣʘʥʠʥ 

ʩ ʫʨʦʚʥʝʤ ʚʳʰʝ 1 y.ʝ. ʥʘʙʣʶʜʘʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʣʦʢʘʣʠʟʘʮʠʷʭ ʦʯʘʛʦʚ ʚʠʪʠʣʠ-

ʛʦ (ʨʠʩʫʥʦʢ 1). ʅʘʠʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ ʚʩʪʨʝʯʘʣʠ ʥʘ ʢʦʞʝ 

ʧʦʜʙʦʨʦʜʢʘ ï 30 ʫ.ʝ, ʧʨʝʜʧʣʝʯʴʷ ï 25 ʫ.ʝ, ʢʦʣʝʥʝʡ ï 20 ʫ.ʝ. ʠ ʧʘʭʦʚʳʭ ʦʙʣʘʩʪʝʡ ï  

19 ʫ.ʝ. ʊʘʢʞʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʱʝʢʘʭ ʤʝʣʘʥʠʥ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʦʚʘʣ  

(1 ʫ.ʝ.) ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʩ ʣʦʢʘʣʠʟʘʮʠʝʡ ʧʷʪʝʥ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 

ʅʘ ʢʦʞʝ ʣʠʮʘ ʠ ʰʝʠ ʚʳʷʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʝʣʘʥʠʥʘ: ʥʘ ʢʦʞʝ 

ʱʝʢ ï 11,7 Ñ 6,0 ʫ.ʝ. ʥʘ ʟʜʦʨʦʚʦʡ ʢʦʞʝ ʠ 1,0 Ñ 0,0 ʫ.ʝ. ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ, ʥʘ ʢʦʞʝ ʚʝʢ ï 

8,9 Ñ 7,8 ʫ.ʝ. ʠ 1,2 Ñ 0,6 ʫ.ʝ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʢʦʞʝ ʰʝʠ ï 13,3 Ñ 6,8 ʫ.ʝ. ʠ 1,6 Ñ 1,4 

ʫ.ʝ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʢʦʞʝ ʣʙʘ ï 14,9 Ñ 7,7 ʫ.ʝ. ʠ 2,4 Ñ 2,2 ʫ.ʝ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʦ-

ʢʨʫʛ ʛʫʙ ï 12,1 Ñ 4,3 ʫ.ʝ. ʠ 8,2 Ñ 4,8 ʫ.ʝ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʢʦʞʝ ʧʦʜʙʦʨʦʜʢʘ ï 13,9 Ñ 

5,4 ʫ.ʝ. ʠ 11,1 Ñ 6,6 ʫ.ʝ. ʋʨʦʚʥʠ ʤʝʣʘʥʠʥʘ ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ ʠ ʥʘ ʚʠʜʠʤʦ ʟʜʦʨʦʚʦʡ 

ʢʦʞʝ ʚ ʦʙʣʘʩʪʠ ʚʝʢ, ʱʝʢ, ʰʝʠ (p<0,001), ʣʙʘ (ʨ=0,005), ʛʫʙ (ʨ=0,02) ʦʪʣʠʯʘʣʠʩʴ. ʈʘʟ-

ʣʠʯʠʡ ʚ ʫʨʦʚʥʝ ʤʝʣʘʥʠʥʘ ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ ʠ ʥʘ ʦʢʨʫʞʘʶʱʝʡ ʟʜʦʨʦʚʦʡ ʢʦʞʝ ʧʦʜ-

ʙʦʨʦʜʢʘ ʥʝ ʦʙʥʘʨʫʞʝʥʦ (p=0,18) (ʨʠʩʫʥʦʢ 2, 3). 

ʅʘ ʪʫʣʦʚʠʱʝ ʚʳʷʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʝʣʘʥʠʥʘ: ʚ ʧʦʜʤʳh ʝʯʥʳʭ 

ʦʙʣʘʩʪʷʭ ï 14,3 Ñ 10,4 ʫ.ʝ. ʥʘ ʟʜʦʨʦʚʦʡ ʢʦʞʝ ʠ 2,8 Ñ 3,9 ʫ.ʝ. ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ, ʥʘ 

ʩʧʠʥʝ ï 12,9 Ñ 10,7 ʫ.ʝ. ʠ 2,3 Ñ 2,6 ʫ.ʝ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʧʘʭʦʚʳʭ ʩʢʣʘʜʢʘʭ ï 14,4 Ñ 

7,5 ʫ.ʝ. ʠ 3,8 Ñ 4,7 ʫ.ʝ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋʨʦʚʥʠ ʤʝʣʘʥʠʥʘ ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ ʠ ʥʘ ʚʠ-

ʜʠʤʦ ʟʜʦʨʦʚʦʡ ʢʦʞʝ ʚ ʧʦʜʤʳʰʝʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʥʘ ʩʧʠʥʝ ʠ ʚ ʧʘʭʦʚʳʭ ʩʢʣʘʜʢʘʭ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʣʠʩʴ (p <0,001). ʊʘʢʞʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʦʪʣʠʯʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝ ʤʝ-
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ʣʘʥʠʥʘ ʥʘ ʚʠʜʠʤʦ ʟʜʦʨʦʚʦʡ ʢʦʞʝ ʚ ʦʙʣʘʩʪʠ ʛʨʫʜʠ ï 6,7 Ñ 8,2 ʫ.ʝ., ʠ ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠ-

ʛʦ ï 1,5 Ñ 2,2 ʫ.ʝ. (p=0,003). 

ʈʘʟʣʠʯʠʡ ʚ ʢʦʣʠʯʝʩʪʚʝ ʤʝʣʘʥʠʥʘ ʚ ʦʙʣʘʩʪʠ ʷʛʦʜʠʮ ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ (2,7 Ñ 

2,8 ʫ.ʝ.) ʠ ʥʘ ʚʠʜʠʤʦ ʟʜʦʨʦʚʦʡ ʢʦʞʝ (7,4 Ñ 7,6 ʫ.ʝ.) ʥʝ ʦʙʥʘʨʫʞʝʥʦ (p=0,08). 

ʅʘ ʚʝʨʭʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ ʫʨʦʚʥʠ ʤʝʣʘʥʠʥʘ ʨʘʟʣʠʯʘʣʠʩʴ ʥʘ ʟʜʦʨʦʚʦʡ ʢʦʞʝ ʠ ʚ 

ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ (p <0,001): ʥʘ ʧʣʝʯʘʭ ï 16,4 Ñ 11,6 ʫ.ʝ. ʠ 2,0 Ñ 1,7 ʫ.ʝ. ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ, ʥʘ ʣʦʢʪʷʭ ï 18,9 Ñ 11,6 ʫ.ʝ. ʠ 2,1 Ñ 2,2 ʫ.ʝ., ʥʘ ʧʨʝʜʧʣʝʯʴʷʭ ï 19,4 Ñ 10,9 ʫ.ʝ. ʠ 3,0 

Ñ 5,1 ʫ.ʝ., ʥʘ ʪʳʣʝ ʢʠʩʪʝʡ ï 17,8 Ñ 11,6 ʫ.ʝ. ʠ 1,5 Ñ 1,3 ʫ.ʝ. 

ʅʘ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ ʪʘʢʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʠʛʤʝʥʪʘ ʥʘ 

ʚʠʜʠʤʦ ʟʜʦʨʦʚʦʡ ʢʦʞʝ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʛʠʧʦʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʷʪʥʘʭ (p 

<0,001): ʥʘ ʙʝʜʨʘʭ ï 17,2 Ñ 11,9 ʫ.ʝ. ʠ 4,6 Ñ 3,5 ʫ.ʝ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʢʦʣʝʥʷʭ ï 21,2 

Ñ 10,8 ʫ.ʝ. ʥʘ ʚʠʜʠʤʦ ʟʜʦʨʦʚʦʡ ʢʦʞʝ ʠ 5,7 Ñ 5,4 ʫ.ʝ. ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ, ʥʘ ʛʦʣʝʥʷʭ ï 

17,5 Ñ 10,5 ʫ.ʝ. ʠ 3,5 Ñ 3,2 ʫ.ʝ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʪʳʣʝ ʩʪʦʧ 23,3 Ñ 9,5 ʫ.ʝ. ʠ 3,7 Ñ 4,5 

ʫ.ʝ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʧʠʛʤʝʥʪʘ ʚ ʦʯʘʛʘʭ ʜʝʧʠʛʤʝʥʪʘʮʠʠ 

ʠ ʥʘ ʚʠʜʠʤʦ ʟʜʦʨʦʚʦʡ ʢʦʞʝ ʤʝʪʦʜʦʤ ʤʝʢʩʘʤʝʪʨʠʠ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʧʨʠ ʦʜʠʥʘʢʦʚʦʤ 

ʫʨʦʚʥʝ ʤʝʣʘʥʠʥʘ 10-15 y.ʝ. ʥʘ ʦʢʨʫʞʘʶʱʝʡ ʟʜʦʨʦʚʦʡ ʢʦʞʝ ʣʙʘ, ʱʝʢ, ʛʫʙ, ʰʝʠ, ʧʦʜ-

ʤʳʰʝʯʥʳʭ ʦʙʣʘʩʪʝʡ, ʩʧʠʥʳ, ʧʘʭʦʚʳʭ ʦʙʣʘʩʪʝʡ, ʧʦʜʙʦʨʦʜʢʘ ʢʦʣʠʯʝʩʪʚʦ ʤʝʣʘʥʠʥʘ ʚ 

ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ ʚ ʵʪʠʭ ʦʙʣʘʩʪʷʭ ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʫʝʪʩʷ, ʧʨʠ ʵʪʦʤ ʚ ʦʯʘʛʘʭ ʥʘ ʢʦ-

ʞʝ ʱʝʢ ʫʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ ʩʦʩʪʘʚʣʷʣ 1 ʫ.ʝ. ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ, ʘ ʚ ʧʷʪʥʘʭ ʥʘ ʢʦʞʝ 

ʧʦʜʙʦʨʦʜʢʘ ʠ ʷʛʦʜʠʮ ʢʦʣʠʯʝʩʪʚʦ ʧʠʛʤʝʥʪʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʟʜʦʨʦ-

ʚʦʡ ʦʢʨʫʞʘʶʱʝʡ ʢʦʞʠ. 

 

ʆɹʉʋɾɼɽʅʀɽ 

ɺ ʤʠʨʝ ʧʨʦʚʦʜʠʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʘʧʧʘ-

ʨʘʪʥʳʤ ʤʝʪʦʜʘʤ ʜʠʘʛʥʦʩʪʠʢʠ ʢʦʞʠ ʯʝʣʦʚʝʢʘ in vivo, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʩʪʘʥ-

ʜʘʨʪʠʟʠʨʦʚʘʥʥʳʤʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʳʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʠʟʠ-

ʢʘʣʴʥʳʤ ʦʩʤʦʪʨʦʤ. ʄʝʪʦʜ ʤʝʢʩʘʤʝʪʨʠʠ ʧʨʠʤʝʥʷʣʠ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʘʣ-

ʣʝʨʛʠʯʝʩʢʦʡ ʠʣʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ, ʚʳʟʚʘʥʥʦʡ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤ ʧʦʚʨʝʞ-

ʜʝʥʠʝʤ, ʧʨʠ ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʜʠʘʛʥʦʟʘ ʛʝʤʘʥʛʠʦʤʳ, ʪʘʢʞʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʘʛʘʨʘ ʢʦʞʠ, ʪʠʧʘ ʢʦʞʠ, ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʙʝʣʠʚʘʶʱʠʭ ʧʨʦ-

ʮʝʜʫʨ, ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʠʘʛʥʦʟʘ ʤʝʣʘʥʦʤʳ, ʚ ʨʷʜʝ ʨʘʙʦʪ ï ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ʚʠʪʠʣʠʛʦ ʧʦʩʣʝ ʧʨʦʮʝʜʫʨ [3, 7]. ɺ ʧʨʦʚʝʜʝʥʥʦʤ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘ-

ʥʠʠ ʩ ʧʦʤʦʱʴʶ ʤʝʢʩʘʤʝʪʨʠʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʩʦʭʨʘʥʝʥʠʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʤʝʣʘʥʠʥʘ ʚ ʢʦʞʝ ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʣʦʢʘʣʠʟʘʮʠʡ ʠ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘ ʟʜʦʨʦʚʦʡ ʦʢʨʫʞʘʶʱʝʡ ʢʦʞʝ.  
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ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʘʢʦʧʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ ʦ 

ʤʝʭʘʥʠʟʤʝ ʨʘʟʚʠʪʠʷ ʜʝʧʠʛʤʝʥʪʘʮʠʠ ʚ ʦʯʘʛʘʭ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠ 

ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʢʦʞʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʠʪʠʣʠʛʦ ʙʳʣʦ ʧʦʢʘ-

ʟʘʥʦ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʤʝʣʘʥʦʮʠʪʳ ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʢʦʞʝ ʚ ʦʯʘʛʘʭ ʜʝʧʠʛ-

ʤʝʥʪʘʮʠʠ. ɼʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʤʝʣʘʥʦʮʠʪʦʚ, ʠʭ ʘʧʦʧʪʦʟ ʠ ʬʫʥʢʮʠʠ ʥʘʭʦʜʷʪʩʷ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʩʚʷʟʝʡ ʵʧʠʜʝʨʤʘʣʴʥʳʭ ʠ ʜʝʨʤʘʣʴʥʳʭ ʢʣʝʪʦʢ ʠ ʩʪʨʫʢʪʫʨ, ʪʘʢʠʭ ʢʘʢ ʵʧʠ-

ʜʝʨʤʘʣʴʥʳʝ ʢʝʨʘʪʠʥʦʮʠʪʳ, ʙʝʣʢʠ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʠ ʬʠʙʨʦʙʣʘʩʪʳ [8]. ʆʧʠ-

ʩʘʥʘ ʚʘʢʫʦʣʴʥʘʷ ʜʝʛʝʥʝʨʘʮʠʷ ʙʘʟʘʣʴʥʳʭ ʠ ʧʘʨʘʙʘʟʘʣʴʥʳʭ ʢʝʨʘʪʠʥʦʮʠʪʦʚ ʚ ʢʦʞʝ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʚʠʪʠʣʠʛʦ ʢʘʢ ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ, ʪʘʢ ʠ ʥʘ ʚʠʜʠʤʦ ʥʝʠʟʤʝʥʝʥʥʦʡ ʢʦʞʝ, 

ʧʨʠ ʵʪʦʤ ʚ ʦʯʘʛʘʭ ʛʠʧʦʧʠʛʤʝʥʪʘʮʠʠ ʥʝ ʚʳʷʚʣʷʣʠ ʠʥʬʠʣʴʪʨʘʪ ʠʟ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʊ-

ʢʣʝʪʦʢ CD81, ʚʝʨʦʷʪʥʦ, ʧʦʪʦʤʫ, ʯʪʦ ʦʥ ʠʩʯʝʟʘʝʪ ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʵʧʠʜʝʨʤʠʩ 

ʩʪʘʥʦʚʠʪʩʷ ʟʘʤʝʪʥʦ ʜʝʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʤ. ʌʘʢʪʠʯʝʩʢʠ, ʚʠʜʠʤʘʷ ʜʝʧʠʛʤʝʥʪʘʮʠʷ 

ʢʦʞʠ ʤʦʞʝʪ ʥʝ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʪʝʯʝʥʠʝ 48 ʜʥʝʡ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʨʦʠʟʦʰʝʣ ʘʧʦʧʪʦʟ 

ʤʝʣʘʥʦʮʠʪʦʚ [6, 9]. ʂʝʨʘʪʦʪʠʥʦʮʠʪʳ ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʩʥʦʚ-

ʥʦʡ ʠʩʪʦʯʥʠʢ IFN-ɔ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʭʝʤʦʢʠʥʘ CXCL10, ʠʛʨʘʶʱʝʛʦ ʦʩʥʦʚʥʫʶ 

ʨʦʣʴ ʜʣʷ ʘʢʪʠʚʘʮʠʠ ʘʫʪʦʨʝʘʢʪʠʚʥʳʭ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʊ-ʢʣʝʪʦʢ CD81, ʠʥʠʮʠʠʨʫʷ 

ʘʧʦʧʪʦʟ ʤʝʣʘʥʦʮʠʪʦʚ ʠ ʦʢʨʫʞʘʶʱʠʭ ʠʭ ʢʝʨʘʪʠʥʦʮʠʪʦʚ [10].  

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʢʝʨʘʪʠʥʦʮʠʪʦʚ ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ ʭʘʨʘʢʪʝʨʥʦ ʫʤʝʥʴʰʝʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʚʘʠʚʘʪʴ ʢʘʣʴʮʠʡ, ʙʦʣʝʝ ʢʦʨʦʪʢʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ, ʠʟʤʝ-

ʥʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ʤʘʨʢʝʨʦʚ ʩʪʘʨʝʥʠʷ ʠ ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʧʦʜʜʝʨʞʠʚʘʪʴ ʤʝʣʘʥʦʮʠʪʳ ʚ 

çʵʧʠʜʝʨʤʘʣʴʥʦ-ʤʝʣʘʥʠʥʦʚʦʡ ʝʜʠʥʠʮʝè [8], ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʤʦʞʝʪ ʟʘʪʨʫʜʥʷʪʴ ʪʨʘʥʩ-

ʧʦʨʪ ʤʝʣʘʥʦʩʦʤ ʩ ʤʝʣʘʥʠʥʦʤ ʧʦ ʦʪʨʦʩʪʢʘʤ ʤʝʣʘʥʦʮʠʪʦʚ ʚ ʢʝʨʘʪʠʥʦʮʠʪʳ. ʇʨʦʮʝʩʩ 

ʧʝʨʝʥʦʩʘ ʤʝʣʘʥʦʮʠʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʨʝʮʝʧʪʦʨʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʧʨʦʪʝʘʟʦʘʢʪʠʚʠʨʫʝʤʳʤ 

ʨʝʮʝʧʪʦʨʦʤ-2 (PAR-2), ʢʦʪʦʨʳʡ ʫʩʠʣʠʚʘʝʪ ʬʘʛʦʮʠʪʦʟ ʤʝʣʘʥʦʩʦʤ ʚ ʢʝʨʘʪʠʥʦʮʠʪʳ, ʘ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʧʦʚʳʰʘʝʪ ʝʛʦ ʘʢʪʠʚʥʦʩʪʴ [11]. ʅʘʨʫʰʝʥʠʷ ʢʝʨʘʪʠʥʦ-

ʮʠʪʦʚ ʠ ʪʨʘʥʩʧʦʨʪʘ ʧʠʛʤʝʥʪʘ ʚ ʥʠʭ ʠʟ ʤʝʣʘʥʦʮʠʪʦʚ ʪʘʢʞʝ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʧʨʠʯʠʥʦʡ 

ʢʣʠʥʠʯʝʩʢʦʡ ʛʠʧʦʧʠʛʤʝʥʪʘʮʠʠ ʧʨʠ ʚʠʪʠʣʠʛʦ ʩ ʥʝʢʦʪʦʨʳʤ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʩʥʠʞʝ-

ʥʠʝʤ ʫʨʦʚʥʷ ʤʝʣʘʥʠʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʢʨʫʞʘʶʱʝʡ ʟʜʦʨʦʚʦʡ ʢʦʞʝʡ ʧʨʠ ʩʦʭʨʘʥʝ-

ʥʠʠ ʩʠʥʪʝʟʘ ʤʝʣʘʥʠʥʘ ʚ ʥʝʢʦʪʦʨʳʭ ʤʝʣʘʥʦʮʠʪʘʭ ʧʨʠ ʚʠʪʠʣʠʛʦ.  

ɺ ʩʚʷʟʠ ʩ ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʚʳʰʝ ʧʨʦʮʝʩʩʘʤʠ, ʩʣʦʞʥʦ ʦʮʝʥʠʪʴ ʜʠʥʘʤʠʢʫ ʠʟ-

ʤʝʥʝʥʠʷ ʤʝʣʘʥʠʥʘ ʚ ʦʯʘʛʘʭ, ʪʘʢ ʢʘʢ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʧʘʮʠʝʥʪʘ ʵʪʦʪ ʧʨʦʮʝʩʩ ʠʜʝʪ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʧʨʝʞʜʝ ʯʝʤ ʩʪʘʥʦʚʠʪʩʷ ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʨʦʚʝʥʴ ʧʠʛʤʝʥʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʣʦʢʘʣʠʟʘʮʠʠ ʚʳʩʳʧʘʥʠʡ ʠ ʥʝ ʩʚʷʟʘʥ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ.  

ʅʘ ʚʠʜʠʤʦ ʟʜʦʨʦʚʦʡ ʢʦʞʝ ʫʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ ʟʘʚʠʩʝʣ ʦʪ ʣʦʢʘʣʠʟʘʮʠʠ ʠʩʩʣʝ-

ʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʩʦʣʥʝʯʥʦʛʦ ʦʙʣʫʯʝʥʠʷ, 

ʚʣʠʷʶʱʠʤ ʥʘ ʜʘʥʥʳʝ ʦʙʣʘʩʪʠ. ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʤʝʣʘʥʠʥʘ ʚʳ̫ ʚʣʝʥʦ ʥʘ ʢʦʞʝ 
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ʪʳʣʘ ʩʪʦʧ (ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ ï 23,3 Ñ 9,5 ʫ.ʝ.), ʥʘʠʤʝʥʴʰʝʝ ï ʥʘ ʢʦʞʝ ʛʨʫʜʠ 

(ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ ï 6,7 Ñ 8,2 ʫ.ʝ.).  

ɺ ʣʠʪʝʨʘʪʫʨʝ ʦʧʠʩʘʥʳ ʜʘʥʥʳʝ ʦʙ ʦʮʝʥʢʝ ʢʦʣʠʯʝʩʪʚʘ ʤʝʣʘʥʠʥʘ ʤʝʪʦʜʦʤ ʤʝʢ-

ʩʘʤʝʪʨʠʠ (The Mexameter (MX18; Courage & Khazaka Electronic GmbH)) ʫ ʣʶʜʝʡ ʩʦ 

ʟʜʦʨʦʚʦʡ ʢʦʞʝʡ ʚ 16 ʣʦʢʘʣʠʟʘʮʠʷʭ. ʅʘʠʤʝʥʴʰʝʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʤʝʣʘʥʠ-

ʥʘ (42,6 ʘ.ʝ.) ʦʙʥʘʨʫʞʝʥʦ ʥʘ ʢʦʞʝ ʣʘʜʦʥʝʡ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʞʝʥʱʠʥ ʠ 

ʤʫʞʯʠʥ (42,6-69,6 ʣʝʪ), ʟʘʪʝʤ ʥʘ ʢʦʞʝ ʞʠʚʦʪʘ (82,9-142,4 ʘ.ʝ.), ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʧʠʥʳ 

(96,0-154,1 ʘ.ʝ.), ʩʝʨʝʜʠʥʳ ʧʣʝʯʘ (113,7-146,9 ʘ.ʝ.). ʅʘʠʙʦʣʴʰʠʡ ʩʨʝʜʥʠʡ ʠʥʜʝʢʩ ʤʝ-

ʣʘʥʠʥʘ (240,2 ʘ.ʝ.) ʚʳʷʚʣʝʥ ʥʘ ʪʳʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʠʩʪʠ. ʅʘ ʢʦʞʝ ʱʝʢʠ (144,4ï

220,3 ʘ.ʝ.) ʠ ʨʘʟʛʠʙʘʪʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʝʜʧʣʝʯʴʷ (177,3ï214,9 ʘ.ʝ.) ʦʙʥʘʨʫʞʝʥʳ 

ʪʘʢʞʝ ʚʳʩʦʢʠʝ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʤʝʣʘʥʠʥʘ ʚ ʢʦʞʝ, ʯʪʦ ʤʦʞʝʪ ʦʙʲʷʩ-

ʥʷʪʴʩʷ ʧʦʚʳʰʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʵʪʠ ʫʯʘʩʪʢʠ [12]. 

ʅʘ ʵʧʠʜʝʨʤʘʣʴʥʫʶ ʧʠʛʤʝʥʪʘʮʠʶ ʚʣʠʷʶʪ ʬʠʙʨʦʙʣʘʩʪʳ ʣʠʙʦ ʯʝʨʝʟ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʫʶ ʘʢʪʠʚʘʮʠʶ ʧʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʤʝʣʘʥʠʥʘ, ʣʠʙʦ ʯʝʨʝʟ ʘʢʪʠʚʘʮʠʶ ʢʝʨʘʪʠ-

ʥʦʮʠʪʦʚ ʧʨʠ ʧʨʦʜʫʢʮʠʠ ʤʝʣʘʥʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ [13]. ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʤʝʣʘʥʦʛʝʥʥʳʭ 

ʩʪʠʤʫʣʦʚ ʚʳʩʪʫʧʘʶʪ ʤʥʦʛʠʝ ʧʘʨʘʢʨʠʥʥʳʝ ʤʝʜʠʘʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʬʘʢʪʦʨ ʨʦʩʪʘ ʛʝʧʘ-

ʪʦʮʠʪʦʚ (HGF), ʬʘʢʪʦʨ ʨʦʩʪʘ ʢʝʨʘʪʠʥʦʮʠʪʦʚ (KGF), ʬʘʢʪʦʨ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ (SCF) 

ʠ ʥʝʡʨʝʛʫʣʠʥ 1, ʩʚʷʟʳʚʘʷʩʴ ʩʦ ʩʚʦʠʤʠ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ ʠ, ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʤʦʜʫʣʠʨʫʷ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ ʩʠʛʥʘʣʴʥʳʝ ʧʫʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʝʣʘʥʦʮʠʪʘʤʠ 

(MAPK/ERK, cAMP/PKA, Wnt/b-catenin, PI3K/Akt), ʩʧʦʩʦʙʩʪʚʫʷ ʨʦʩʪʫ, ʜʠʬʬʝʨʝʥ-

ʮʠʨʦʚʢʝ, ʤʠʛʨʘʮʠʠ ʠ ʚʳʞʠʚʘʥʠʶ ʤʝʣʘʥʦʮʠʪʦʚ [14]. ʇʣʦʪʥʦʩʪʴ ʤʝʣʘʥʦʮʠʪʦʚ ʥʘ ʢʦ-

ʞʝ ʣʘʜʦʥʝʡ ʠ ʧʦʜʦʰʚ ʚ ʧʷʪʴ ʨʘʟ ʥʠʞʝ, ʯʝʤ ʥʘ ʜʨʫʛʠʭ ʫʯʘʩʪʢʘʭ, ʚʩʣʝʜʩʪʚʠʝ ʧʦʜʘʚʣʝ-

ʥʠʷ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʩʠʛʥʘʣʴʥʦʛʦ ʧʫʪʠ Wnt ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʵʢʩʧʨʝʩʩʠʠ ʚ ʬʠʙʨʦʙ-

ʣʘʩʪʘʭ ʣʘʜʦʥʝʡ ʠ ʧʦʜʦʰʚ Dickkopf-ʩʚʷʟʘʥʥʦʛʦ ʙʝʣʢʘ 1 (DKK1) [15]. ʌʦʪʦʪʠʧʳ ʢʦʞʠ 

ʧʨʠ ʦʜʠʥʘʢʦʚʦʤ ʢʦʣʠʯʝʩʪʚʝ ʤʝʣʘʥʦʮʠʪʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʵʢʩʧʨʝʩʩʠʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʝʥʦʚ ʚ ʬʠʙʨʦʙʣʘʩʪʘʭ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʚʳʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʤʝʣʘʥʠʥʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʥʦʩʘ ʤʝʣʘʥʠʥʘ ʦʪ ʤʝʣʘʥʦʮʠʪʦʚ ʚ ʢʝʨʘʪʠʥʦʮʠʪʳ. ʅʘ-

ʧʨʠʤʝʨ, ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʦʚ ʙʝʣʢʘ ʥʝʡʨʝʛʫʣʠʥʘ 1 (NRG-1) ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʡ ʚ ʢʦʞʝ ʩ 

ʬʦʪʦʪʠʧʦʤ 6, ʠ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʢʦʞʝ ʩ ʬʦʪʦʪʠʧʦʤ 1 ʠ 3 [16].   

ɹʦʣʴʰʠʥʩʪʚʦ ʧʘʮʠʝʥʪʦʚ (92,3%) ʠʤʝʣʠ ʫʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ ʙʦʣʴʰʝ 1 ʫ.ʝ. ʚ 

ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ ʚ ʦʙʣʘʩʪʠ ʧʦʜʙʦʨʦʜʢʘ ʠ ʛʫʙ (ʜʦ 30 ʫ.ʝ. ʠ 16 ʫ.ʝ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʇʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʧʠʛʤʝʥʪʘ ʚ ʦʯʘʛʘʭ ʛʠʧʦʧʠʛʤʝʥʪʘʮʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘ-

ʣʦʩʴ ʦʪ ʫʨʦʚʥʷ ʤʝʣʘʥʠʥʘ ʥʘ ʟʜʦʨʦʚʦʡ ʦʢʨʫʞʘʶʱʝʡ ʢʦʞʝ ʧʦʜʙʦʨʦʜʢʘ ʠ ʷʛʦʜʠʮ, ʧʨʠ-

ʯʝʤ ʥʘ ʧʦʜʙʦʨʦʜʢʝ ʚʳʷʚʣʝʥʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʛʤʝʥʪʘ ʚ ʦʯʘʛʝ, 

ʨʘʚʥʦʝ 13,9 Ñ 5,4 y.ʝ., ʚ ʪʦ ʞʝ ʚʨʝʤʷ y ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʫʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ ʥʘ ʢʦʞʝ 

ʱʝʢ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʦʚʘʣ. ʕʪʠ ʦʪʣʠʯʠʷ ʥʝʚʦʟʤʦʞʥʦ ʚʳʷʚʠʪʴ ʩ ʧʦʤʦʱʴʶ ʦʙʳʯ-

ʥʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ.  
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ʆʙʣʘʩʪʠ ʣʠʮʘ ʠ ʰʝʠ ï ʵʪʦ ʫʯʘʩʪʢʠ ʢʦʞʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʦʙʳʡ ʠʥʪʝ-

ʨʝʩ, ʢʘʢ ʩ ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʣʷ ʧʘʮʠʝʥʪʦʚ, ʪʘʢ ʠ ʚ ʧʣʘʥʝ ʧʦʜʙʦʨʘ ʪʝʨʘ-

ʧʠʠ ʜʣʷ ʚʨʘʯʘ. ʇʨʠ ʚʠʪʠʣʠʛʦ ʧʦʨʘʞʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʪʢʨʳʪʳʝ ʦʙʣʘʩʪʠ ʢʦ-

ʞʠ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʙʦʣʴʥʳʭ, ʧʨʠʚʦʜʠʪ ʢ ʩʦʮʠʘʣʴ-

ʥʦʡ ʜʝʟʘʜʘʧʮʠʠ ʠ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. ɺʩʝ ʧʘʮʠʝʥʪʳ ʩ ʚʠʪʠʣʠʛʦ, ʫ ʢʦʪʦʨʳʭ 

ʫʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ ʚ ʧʷʪʥʘʭ ʥʘ ʱʝʢʘʭ ʙʳʣ ʨʘʚʝʥ 1 ʫ.ʝ., ʠʤʝʣʠ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʫʶ 

ʬʦʨʤʫ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʘ ʣʦʢʘʣʠʟʘʮʠʷ ʭʘ-

ʨʘʢʪʝʨʥʘ ʜʣʷ ʛʝʥʝʨʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ.  

ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʬʦʪʦʪʝʨʘʧʠʠ ʦʯʘʛʠ ʚʠʪʠʣʠʛʦ ʥʘ ʨʘʟ-

ʥʳʭ ʣʦʢʘʣʠʟʘʮʠʷʭ ʧʦ-ʨʘʟʥʦʤʫ ʦʪʚʝʯʘʶʪ ʥʘ ʣʝʯʝʥʠʝ, ʥʘʧʨʠʤʝʨ, ʪʝʨʘʧʠʷ ʵʢʩʠʤʝʨʥʳʤ 

ʣʘʟʝʨʦʤ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ ʧʨʠ ʣʦʢʘʣʠʟʘʮʠʠ ʦʯʘʛʦʚ ʥʘ ʢʦʞʝ ʣʠʮʘ, ʰʝʠ, ʪʫʣʦʚʠ-

ʱʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʥʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʚʠʜʘ ʣʝʯʝʥʠʷ ʧʨʠ ʣʦʢʘʣʠʟʘ-

ʮʠʠ ʦʯʘʛʦʚ ʚʠʪʠʣʠʛʦ ʥʘ ʢʦʞʝ ʢʦʥʝʯʥʦʩʪʝʡ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʜʦʟʘ ʠʟʣʫ-

ʯʝʥʠʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʝʧʠʛʤʝʥʪʘʮʠʠ [17, 18]. ʉʦʦʙʱʘʣʦʩʴ ʦ ʣʫʯʰʠʭ ʧʦʢʘʟʘʪʝʣʷʭ 

ʨʝʧʠʛʤʝʥʪʘʮʠʠ ʧʨʠ ʫʟʢʦʧʦʣʦʩʥʦʡ ʬʦʪʦʪʝʨʘʧʠʠ ʧʨʠ ʣʦʢʘʣʠʟʘʮʠʠ ʦʯʘʛʦʚ ʚʠʪʠʣʠʛʦ 

ʥʘ ʢʦʞʝ ʣʠʮʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʦʪʢʨʳʪʳʤʠ ʠ ʟʘʢʨʳʪʳʤʠ ʫʯʘʩʪʢʘʤʠ ʢʦʞʠ 

[19]. ʇʨʠ ʵʪʦʤ ʨʝʧʠʛʤʝʥʪʘʮʠʷ ʥʘ ʘʢʨʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʢʦʞʠ (ʥʘ ʢʠʩʪʷʭ ʠ ʩʪʦʧʘʭ) ʥʝ-

ʠʟʤʝʥʥʦ ʧʦʢʘʟʳʚʘʝʪ ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ NB-UVB ʠ PUVA-

ʪʝʨʘʧʠʠ, ʧʨʠ ʵʪʦʤ ʦʢʦʣʦʥʦʛʪʝʚʳʝ ʦʙʣʘʩʪʠ ʠʤʝʶʪ ʥʘʠʙʦʣʝʝ ʭʫʜʰʠʡ ʧʨʦʛʥʦʟ [20]. 

ʈʝʟʠʩʪʝʥʪʥʳʝ ʢ NB-UVB ʦʯʘʛʠ ʚʠʪʠʣʠʛʦ ʥʘ ʣʠʮʝ ʚʢʣʶʯʘʶʪ ʫʰʥʳʝ ʦʙʣʘʩʪʠ ʠ ʢʦʞʫ 

ʚʦʢʨʫʛ, ʛʫʙʳ ʠ ʫʛʣʳ ʨʪʘ [21]. ʇʨʠʯʠʥʘ ʚ ʨʘʟʥʦʤ ʦʪʚʝʪʝ ʥʘ ʬʦʪʦʪʝʨʘʧʠʶ ʜʣʷ ʵʪʠʭ 

ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ ʚʩʝ ʝʱʝ ʥʝ ʷʩʥʘ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘ-

ʥʦ ʩ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʧʣʦʪʥʦʩʪʠ ʚʦʣʦʩʷʥʳʭ ʬʦʣʣʠʢʫʣʦʚ, çʨʝʟʝʨʚʫʘʨʘ 

ʤʝʣʘʥʦʮʠʪʦʚè, ʘ ʪʘʢʞʝ, ʚʦʟʤʦʞʥʦ, ʙʦʣʝʝ ʥʠʟʢʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʝʣʘʥʦʮʠʪʦʚ ʠ ʥʠʟ-

ʢʦʡ ʵʢʩʧʨʝʩʩʠʝʡ ʬʘʢʪʦʨʘ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʚ ʵʪʠʭ ʦʙʣʘʩʪʷʭ [22]. ʇʦʣʫʯʝʥʥʳʝ ʧʨʠ 

ʤʝʢʩʘʤʝʪʨʠʠ ʦʯʘʛʦʚ ʚʠʪʠʣʠʛʦ ʜʘʥʥʳʝ, ʜʝʤʦʥʩʪʨʠʨʫʶɦ ʠʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʣʠʯʠʷ 

ʫʨʦʚʥʷ ʤʝʣʘʥʠʥʘ ʚ ʢʦʞʝ ʦʯʘʛʦʚ ʨʘʟʣʠʯʥʳʭ ʣʦʢʘʣʠʟʘʮʠʡ ʫ ʦʜʥʦʛʦ ʧʘʮʠʝʥʪʘ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʰʘʛʦʤ ʢ ʨʝʰʝʥʠʶ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ. 
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ʈʠʩʫʥʦʢ 1. ʂʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʤʝʣʘʥʠʥʘ ʠ ʫʨʦʚʥʝʤ ʤʝʣʘʥʠʥʘ 

ʙʦʣʴʰʝ 1 ʫ.ʝ. ʚ ʨʘʟʣʠʯʥʳʭ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ 

 

 
ʇʨʠʤʝʯʘʥʠʝ: * ï p <0,05; ** ï p <0,01; *** ï p <0,001. 

ʈʠʩʫʥʦʢ 2. ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʤʝʣʘʥʠʥʘ ʥʘ ʟʜʦʨʦʚʦʡ ʢʦʞʝ ʠ ʚ ʦʯʘʛʘʭ ʚʠʪʠʣʠʛʦ ʫ ʦʙ-

ʩʣʝʜʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ, ʫ. ʝ. 
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ʈʠʩʫʥʦʢ 3. ʋʨʦʚʥʠ ʤʝʣʘʥʠʥʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʠʪʠʣʠʛʦ: 1) ʚ ʦʯʘʛʝ ʜʝʧʠʛʤʝʥʪʘʮʠʠ ʥʘ 

ʨʘʟʛʠʙʘʪʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʦʢʪʝʚʦʛʦ ʩʫʩʪʘʚʘ (1 ʫ.ʝ.) ʠ ʥʘ ʦʢʨʫʞʘʶɦ ʝʡ ʟʜʦʨʦʚʦʡ 

ʢʦʞʝ (26 ʫ.ʝ.); 2) ʚ ʦʯʘʛʝ ʜʝʧʠʛʤʝʥʪʘʮʠʠ ʥʘ ʢʦʞʝ ʚʝʢʘ (1 ʫ.ʝ.) ʠ ʥʘ ʟʜʦʨʦʚʦʡ ʢʦʞʝ (12 

ʫ.ʝ.); 3) ʚ ʦʯʘʛʝ ʚʠʪʠʣʠʛʦ ʥʘ ʢʦʞʝ ʚʦʢʨʫʛ ʛʫʙ (4 ʫ.ʝ.) ʠ ʥʘ ʢʦʞʝ ʧʦʜʙʦʨʦʜʢʘ (17 ʫ.ʝ.), 

ʥʘ ʦʢʨʫʞʘʶʱʝʡ ʟʜʦʨʦʚʦʡ ʢʦʞʝ (24 ʫ.ʝ.). 


