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Аннотация. ʀʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʯʝʣʦʚʝʢʘ ʠ ʤʠʢʨʦʙʠʦʪʘ ʩʦʚʤʝʩʪʥʦ ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ, ʠ 

ʠʭ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʩʠʩʪʝʤʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠ. ʕʪʘ 

ʪʝʩʥʘʷ ʘʩʩʦʮʠʘʮʠʷ ʠ ʦʙʱʠʡ ʩʦʩʪʘʚ, ʠ ʙʦʛʘʪʩʪʚʦ ʤʠʢʨʦʙʠʦʪʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʤʦʜʫʣʷʮʠʠ ʠʤʤʫʥʠʪʝʪʘ ʭʦʟʷʠʥʘ ʠ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʧʨʠ ʚʘʢʮʠʥʘʮʠʠ. ʅʘʣʠʯʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʠ 

ʢʦʨʨʝʣʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ, ʧʦʟʚʦʣʷʶʪ ʛʣʫʙʞʝ ʠʩʩʣʝʜʦʚʘʪʴ 

ʧʝʨʝʢʨʝʩʪʥʳʝ ʥʝʡʨʦʩʝʪʝʚʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ ʠ ʠʤʤʫʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ 

ʯʝʣʦʚʝʢʘ. ʅʦʚʘʷ ʫʧʨʘʚʣʷʝʤʘʷ ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ çʤʦʟʛʘ ʠ ʤʠʢʨʦʙʠʦʪʳè ð ɻ ʪʦ ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ 

ʤʝʜʠʮʠʥʩʢʘʷ ʧʨʦʛʨʘʤʤʘ ʧʘʮʠʝʥʪʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ 

ʧʠʪʘʪʝʣʴʥʦʡ ʵʧʠʛʝʥʝʪʠʢʠ ʠ ʬʘʨʤʵʧʠʛʝʥʝʪʠʢʠ, ʘ ʛʣʘʚʥʦʝ  ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʧʦʣʠʧʨʘʛʤʘʟʠʠ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ ʧʠʪʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʙʠʦʤʘʨʢʝʨʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʷʚʣʷʝʪʩʷ ʮʝʣʝʚʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ ʢʘʢ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ, 

ʪʘʢ  ʠ ʜʣʷ ʙʠʦʤʠʢʨʦʙʠʦʪʳ ʚ ʯʘʩʪʥʦʩʪʠ. ʌʘʢʪʦʨʳ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʦʩʪʘʚʣʷʶʪ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʩʣʝʜʳ ʥʘ ʥʘʰʝʡ ɼʅʂ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʵʢʩʧʨʝʩʩʠʶ 

ʛʝʥʦʚ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʦʢʘʟʳʚʘʶʪ ʟʘʱʠʪʥʦʝ ʜʝʡʩʪʚʠʝ, ʘ ʜʨʫʛʠʝ ð ʚʨʝʜʥʦʝ. ɻʝʥʝʪʠʯʝʩʢʠʝ ʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʦʣʛʦʣʝʪʠʝ ʠ ʩʚʝʨʭʜʦʣʛʦʣʝʪʠʝ, ʪʨʝʙʫʶʪ ʦʪ 

ʯʝʣʦʚʝʢʘ ʨʘʟʫʤʥʦʛʦ ʥʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʠʨʦʜʦʡ ʠ ʦʙʱʝʩʪʚʦʤ, ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ 

ʙʫʜʫʱʠʝ ʟʜʦʨʦʚʳʝ ʧʦʢʦʣʝʥʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʇ. ʀ. ʈʦʤʘʥʯʫʢ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ 

ʩʨʝʜʥʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʠ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʩʪʘʨʝʥʠʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ/ʧʝʨʝʛʨʫʟʢʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʥʝʩʣʠ 

ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʮʠʨʢʘʜʠʘʥʥʫʶ ʧʨʠʨʦʜʫ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ. ʄʠʢʨʦʙʠʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʣʶʯʝʚʦʡ 

ʵʣʝʤʝʥʪ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʧʦʩʦʙʥʳʡ ʚʣʠʷʪʴ ʥʘ ʬʫʥʢʮʠʠ ʘʥʪʠʛʝʥʘ ʚʳʟʳʚʘʪʴ ʟʘʱʠʪʥʳʡ 

ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʠ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʘʥʪʠʛʝʥʥʫʶ 

ʩʪʠʤʫʣʷʮʠʶ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʘʢʮʠʥʳ), ʜʝʡʩʪʚʫʷ ʚ ʢʘʯʝʩʪʚʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷʪʦʨʘ, 

ʘ ʪʘʢʞʝ ʧʨʠʨʦʜʥʦʛʦ ʘʜʲʶʚʘʥʪʘ ʚʘʢʮʠʥʳ. ʄʝʭʘʥʠʟʤʳ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʧʝʨʝʢʨʝʩʪʥʳʭ ʧʦʤʝʭ 

ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ ʢʠʰʝʯʥʠʢʘ ʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʠʛʨʘʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ, 

ʦʩʦʙʝʥʥʦ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ (ʨʘʥʥʷʷ ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʬʦʨʤʠʨʫʝʪ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ 

ʬʫʥʢʮʠʠ). ʅʦʚʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʧʨʠʚʦʜʷʪ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʩʦʩʪʘʚʫ ʠ ʙʦʛʘʪʩʪʚʫ ʤʠʢʨʦʙʠʦʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʦʪʚʝʪ ʥʘ ʧʨʠʚʠʚʢʠ. ɺʘʨʠʘʮʠʠ ʚ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ 
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ʤʦʛʫʪ ʦʪʯʘʩʪʠ ʦʙʲʷʩʥʠʪʴ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʫʩʧʝʭʘ ʚʘʢʮʠʥʘʮʠʠ, ʘ ʛʣʫʙʦʢʦʝ 

ʧʦʥʠʤʘʥʠʝ ʵʪʦʡ ʜʠʥʘʤʠʢʠ ʤʦʞʝʪ ʩʪʘʪʴ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʡ 

ʠʤʤʫʥʠʟʘʮʠʠ. 

 

Abstract. The human immune system and microbiota jointly evolve, and their balanced 

systemic interaction occurs throughout life. This close association of both overall composition and 

microbiota richness plays an important role in modulating host immunity and can influence 

the immune response in vaccination. The availability of innovative technologies, such as next-

generation sequencing and correlated bioinformatics tools, allows deeper investigation of the cross-

network relationships between the microbiota and human immune responses. A new managed 

healthy biomicrobiota and personalized functional and balanced ñbrain and microbiotaò nutrition is 

a patientôs long-term medical program that allows the combined use of nutritional epigenetics and 

pharmacepigenetics, and most importantly, the prevention of polypharmacy. A functional food 

product using biomarkers and artificial intelligence technologies is a targeted nutrient medium for 

both the body as a whole and biomicrobiota in particular. Lifestyle and environmental factors leave 

epigenetic traces on our DNA that affect gene expression, some have protective effects and others 

are harmful. Genetic and epigenetic factors that ensure longevity and super-longevity require a 

reasonable new interaction with nature and society, and responsibility for future healthy 

generations. In the studies of P. I. Romanchuk, it was shown that an increase in the average life 

expectancy of a person and neuroendocrine changes in physiological and pathological aging, on 

the one hand, epigenetic factors and electromagnetic information load/overload, on the other hand, 

made a significant contribution to the circadian nature of the neural network interaction of 

the human brain with artificial intelligence. The microbiota is a key element potentially capable of 

affecting antigen functions to elicit a protective immune response and the ability of the immune 

system to adequately respond to antigenic stimulation (vaccine efficacy) by acting as 

an immunological modulator as well as a natural vaccine adjuvant. The mechanisms underlying 

the crosstalk between the gut microbiota and the immune system play a crucial role, especially at 

an early age (early gut microbiota forms immunological functions). New interactions, along with 

other genetic and environmental factors, lead to a certain composition and richness of 

the microbiota, which can diversify the individual response to vaccinations. Variations in microbial 

communities may partly explain the geographical heterogeneity in vaccination success, and a deep 

understanding of this dynamics may be a tool for improving immunization strategies. 

 

Ключевые слова: ʚʦʩʧʘʣʝʥʠʝ, ʢʣʝʪʦʯʥʦʝ ʩʪʘʨʝʥʠʝ, ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ, ʤʠʢʨʦʙʠʦʤ, 

ʚʘʢʮʠʥʳ, ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ, ʠʤʤʫʥʥʳʝ ʦʪʚʝʪʳ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʠ ʜʠʝʪʠʯʝʩʢʘʷ ʟʘʱʠʪʘ, ʜʦʣʛʦʣʝʪʠʝ. 

 

Keywords: inflammation, cellular aging, gut microbiota, microbiome, vaccines, immune 

system, immune responses, next generation sequencing, functional nutrition, epigenetic and dietary 

protection, longevity. 

 

Целью исследования ̫ ʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʨʨʝʣʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʜʣʷ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ ʠ 

ʠʤʤʫʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ ʯʝʣʦʚʝʢʘ. 
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В настоящем исследовании рассмотрены следующие проблемы: 

ʅʦʚʘʷ ʩʦʚʨʝʤʝʥʥʘʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ, ʤʠʢʨʦʙʠʦʪʠʯʝʩʢʘʷ ʠ ʜʠʝʪʠʯʝʩʢʘʷ  ʟʘʱʠʪʘ Homo 

sapiens ʠ ʤʦʟʛʘ H. sapiens, ʩ ʧʦʤʦʱʴʶ ʩʦʟʜʘʥʠʷ (ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ) ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʟʜʦʨʦʚʦʡ ʙʠʦʤʠʢʨʦʙʠʦʪʳ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʢʦʨʨʝʣʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʜʣʷ 

ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʟʜʦʨʦʚʦʡ ʤʠʢʨʦʙʠʦʪʦʡ ʠ ʠʤʤʫʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ 

ʯʝʣʦʚʝʢʘ. 

ʅʦʚʘʷ ʫʧʨʘʚʣʷʝʤʘʷ ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ çʤʦʟʛʘ ʠ ʤʠʢʨʦʙʠʦʪʳè ð ɻ ʪʦ ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ 

ʧʨʦʛʨʘʤʤʘ ʧʘʮʠʝʥʪʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʧʠʪʘʪʝʣʴʥʦʡ 

ʵʧʠʛʝʥʝʪʠʢʠ ʠ ʬʘʨʤʵʧʠʛʝʥʝʪʠʢʠ, ʘ ʛʣʘʚʥʦʝ  ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʣʠʧʨʘʛʤʘʟʠʠ.  

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ, ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʠ 

ʫʧʨʘʚʣʷʝʤʦʝ ʟʘʱʠʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ/ʧʝʨʝʛʨʫʟʢʘ ï ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʨʘʙʦʪʫ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʝʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʘʥʜʝʤʠʯʝʩʢʠʝ ʘʪʘʢʠ. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʪʨʘʪʝʛʠʡ ʠʤʤʫʥʠʟʘʮʠʠ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʫʩʧʝʭʘ ʚʘʢʮʠʥʘʮʠʠ, ʥʘ 

ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʣʘʪʬʦʨʤʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʥʦʚʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʠ ʤʝʪʦʜʘʤʠ ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʳ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ.  

ʅʦʚʘʷ ʵʧʠʛʝʥʝʪʠʢʘ H. sapiens ʫʧʨʘʚʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ 

ʩʪʘʨʝʥʠʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʩ ʙʠʦʣʦʛʠʝʡ, ʙʠʦʬʠʟʠʢʦʡ, ʬʠʟʠʦʣʦʛʠʝʡ ʠ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʚ ʨʝʛʫʣʷʮʠʠ ʪʨʘʥʩʢʨʠʧʮʠʠ. ʉʪʘʨʝʥʠʝ ð ɻ ʪʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ 

(ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ) ʠ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʨʘʩʪʥʦʡ ʧʦʪʝʨʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʨʠʛʦʜʥʦʩʪʠ, ʙʦʣʝʟʥʷʤ, ʠ ʢ 

ʩʤʝʨʪʠ. ʇʦʥʠʤʘʥʠʝ ʧʨʠʯʠʥ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʧʨʦʙʣʝʤʥʳʭ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ [1]. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ð ʦʙʨʘʪʠʤʘ, ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʠ ʟʜʦʨʦʚʦʤ ʩʪʘʨʝʥʠʠ, ʠ ʩʚʷʟʘʥʥʳʭ ʩ 

ʚʦʟʨʘʩʪʦʤ ʟʘʙʦʣʝʚʘʥʠʷʭ [1]. 

ɸʚʪʦʨʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦʟʚʦʣʷʶʪ ʫʧʨʘʚʣʷʪʴ ʦʩʪʨʳʤ ʠ ʭʨʦʥʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʤ, ʩʥʠʞʘʶʪ 

ʘʣʣʦʩʪʘʪʠʯʝʩʢʫʶ ʧʝʨʝʛʨʫʟʢʫ, ʧʦʚʳʰʘʶʪ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ʤʦʟʛʘ, ʚʢʣʶʯʘʶʪ ʛʠʙʨʠʜʥʳʝ ʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʠʢʠ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʠ 

ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʨʝʘʙʠʣʠʪʘʮʠʠ [1]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [2] ʫʩʪʘʥʦʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʠʢʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʯʝʣʦʚʝʢʘ ʨʘʟʫʤʥʦʛʦ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʨʘʟʣʠʯʥʳʝ ʧʦ ʩʦʩʪʘʚʫ, ʦʢʘʟʳʚʘʶʪ ʩʠʩʪʝʤʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʢʘʢ ʥʘ ʛʫʤʦʨʘʣʴʥʳʝ ʠ ʛʦʨʤʦʥʘʣʴʥʳʝ ʮʠʨʢʘʜʠʘʥʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʪʘʢ ʠ ʥʘ 

ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ, ʠ ʝʛʦ ʧʦʣʠʤʦʨʙʠʜʥʦʩʪʴ [3]. ɺʢʣʶʯʝʥʠʝ ʚ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʩʭʝʤʫ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ð ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʦʜʫʢʪʘ ʧʠʪʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʦ ʝʛʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴʶ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʠʢʨʦ- ʠ 

ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ, ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʦʚ, ʢʣʝʪʯʘʪʢʠ ʠ ʜʨ., ʥʝʦʙʭʦʜʠʤʳʭ ʤʫʞʩʢʦʤʫ ʠ 

ʞʝʥʩʢʦʤʫ ʦʨʛʘʥʠʟʤʫ ʯʝʣʦʚʝʢʘ ʢʘʢ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʛʦʨʤʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʝ, ʪʘʢ ʠ ʜʣʷ ʜʠʝʪʠʯʝʩʢʦʛʦ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ ʧʨʠ ʜʠʩʩʦʤʥʠʠ, ʜʝʩʠʥʭʨʦʥʦʟʝ [4]. 
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ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʝʣʘʪʦʥʠʥʘ ʚ ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʳʭ ʪʢʘʥʷʭ ʧʨʝʚʦʩʭʦʜʠʪ ʝʛʦ ʫʨʦʚʝʥʴ ʚ 

ʢʨʦʚʠ ʚ 10ï100 ʨʘʟ, ʘ ʚ ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ 400 ʨʘʟ ʙʦʣʴʰʝ 

ʤʝʣʘʪʦʥʠʥʘ, ʯʝʤ ʚ ʰʠʰʢʦʚʠʜʥʦʡ ʞʝʣʝʟʝ [5]. ʆʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʠʤʙʠʦʪʠʯʝʩʢʦʝ ʩʦʦʙʱʝʩʪʚʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʭ, ʧʨʦʢʘʨʠʦʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ, 

ʚʠʨʫʩʦʚ ʠ ʘʨʭʝʙʘʢʪʝʨʠʡ. ʆʙʱʝʝ ʯʠʩʣʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʠ ʟʘʨʦʜʳʰʝʚʳʭ ʢʣʝʪʦʢ ʜʦʩʪʠʛʘʝʪ 1 ʪʨʣʥ, 

ʘ ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ ð ʩʚʳʰʝ 100 ʪʨʣʥ. ɺ ʩʠʩʪʝʤʥʦ-ʠʥʪʝʛʨʘʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ð ʧʨʠʤʝʨʥʦ 10 ʤʣʨʜ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ 

ʩʦʙʦʡ ʠ ʧʦʩʪʦʷʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʢʣʝʪʦʢ [3].  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [4ï5] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʧʪʠʤʠʟʘʮʠʷ ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʭʨʦʥʦʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʦʟʤʦʞʥʘ ʧʨʠ ʮʠʨʢʘʜʠʘʥʥʦʡ ʚʳʨʘʙʦʪʢʝ ʤʝʣʘʪʦʥʠʥʘ ʠ 

ʦʙʝʩʧʝʯʝʥʠʠ ʝʛʦ ʜʣʠʪʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʩʠʩʪʝʤʥʦïʣʦʢʘʣʴʥʦʝ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʩʦʯʝʪʘʥʥʦʝ (ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʠ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ) 

ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʮʠʨʢʘʜʠʘʥʥʫʶ ʦʩʴ çʤʠʢʨʦʙʠʦʪʘïʢʠʰʝʯʥʠʢïʤʦʟʛè ʩ ʧʦʤʦʱʴʶ ʝʞʝʜʥʝʚʥʦʛʦ 

ʫʧʦʪʨʝʙʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ,  ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʢʦʛʥʠʪʠʚʥʦʝ ʠ 

ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ɺʠʩʮʝʨʘʣʴʥʳʡ ʠ ʢʦʛʥʠʪʠʚʥʳʡ ʤʦʟʛ ʨʝʛʫʣʠʨʫʷ ʫʨʦʚʥʠ 

ʤʝʣʘʪʦʥʠʥʘ ʠʟʤʝʥʷʶʪ ʬʣʦʨʫ ʢʠʰʝʯʥʠʢʘ ʠ ʫʣʫʯʰʘʶʪ ʘʥʪʠʤʠʢʨʦʙʥʳʝ ʜʝʡʩʪʚʠʷ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ  ʦʙʝʩʧʝʯʠʚʘʶʪ ʮʠʨʢʘʜʠʘʥʥʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʝʡʨʦʦʩʠ çʤʦʟʛïʢʠʰʝʯʥʠʢè ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʠʪʘʥʠʝʤ çʤʦʟʛʘè ʠ 

çʤʠʢʨʦʙʠʦʪʳè. ʅʦʚʘʷ ʢʦʥʮʝʧʮʠʷ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʘʷ ʤʠʢʨʦʬʣʦʨʫ ʢʠʰʝʯʥʠʢʘ ʢʘʢ ʢʣʶʯʝʚʦʡ 

ʨʝʛʫʣʷʪʦʨ ʧʦʚʝʜʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʥʫ 

ʧʘʨʘʜʠʛʤʳ ʚ ʥʝʡʨʦʥʘʫʢʝ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʛʝʨʠʘʪʨʠʠ [6].  

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʅ. ʇ. ʈʦʤʘʥʯʫʢ ʧʦʟʚʦʣʷʝʪ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʮʠʨʢʘʜʠʘʥʥʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ, ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʫʨʦʚʝʥʴ ʠ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʤʝʣʘʪʦʥʠʥʘ ʚ ʦʨʛʘʥʠʟʤʝ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʛʫʣʷʮʠʶ ʧʨʦʮʝʩʩʦʚ ʩʥʘ ʠ ʙʦʜʨʩʪʚʦʚʘʥʠʷ, ʫʧʨʘʚʣʷʪʴ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ, ʧʨʦʚʦʜʠʪʴ ʧʨʦʬʠʣʘʢʪʠʢʫ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʘʢʪʠʚʠʨʦʚʘʪʴ 

ʩʦʙʩʪʚʝʥʥʳʝ ʮʠʨʢʘʜʠʘʥʥʳʝ ʨʠʪʤʳ ʠ ʠʭ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʯʝʨʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʩʭʝʤʳ ʧʦʚʳʰʝʥʠʷ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʫʨʦʚʥʷ ʛʦʨʤʦʥʘ 

ʤʝʣʘʪʦʥʠʥʘ ʚ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ: ʮʠʨʢʘʜʠʘʥʥʳʝ ʦʯʢʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʠ ʬʠʟʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ [4ï5, 7]. 

ʀʩʩʣʝʜʦʚʘʥʦ, ʯʪʦ ʨʘʟʣʠʯʠʷ ʚ ʩʦʩʪʘʚʝ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ, ʧʠʱʝʚʳʤʠ ʠ ʛʠʛʠʝʥʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, 

ʚʣʠʷʶʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʠ. ɸʥʘʣʠʟʠʨʫʷ ʤʝʭʘʥʠʟʤʳ, ʧʦʩʨʝʜʩʪʚʦʤ 

ʢʦʪʦʨʦʛʦ ʤʠʢʨʦʙʠʦʪʘ ʚʣʠʷʝʪ ʥʘ ʠʤʤʫʥʦʛʝʥʥʦʩʪʴ ʚʘʢʮʠʥ, ʠ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ 

ʤʝʞʜʫ ʢʦʥʢʨʝʪʥʳʤ ʩʦʩʪʘʚʦʤ ʩʦʦʙʱʝʩʪʚʘ ʠ ʨʝʘʢʪʠʚʥʦʩʪʴʶ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʙʘʢʪʝʨʠʘʣʴʥʳʝ 

ʚʠʜʳ ʠʣʠ ʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʤʦʱʥʳʭ ʤʦʜʫʣʷʪʦʨʦʚ 

ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʣʠ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʩʨʝʜʠ ʩʫʙʲʝʢʪʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʥʘ ʚʘʢʮʠʥʫ. ɺ ʵʪʦʤ 

ʢʦʥʪʝʢʩʪʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʘʜʲʶʚʘʥʪʥʦʛʦ 

ʵʬʬʝʢʪʘ ʥʝʢʦʪʦʨʳʭ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʰʪʘʤʤʦʚ ʜʣʷ ʫʩʠʣʝʥʠʷ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʢʘʢ ʥʘ 

ʧʝʨʦʨʘʣʴʥʳʝ, ʪʘʢ ʠ ʥʘ ʧʘʨʝʥʪʝʨʘʣʴʥʳʝ ʚʘʢʮʠʥʳ ʩ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ [8].  

ʀʩʩʣʝʜʦʚʘʥʦ [8], ʚʣʠʷʥʠʝ ʤʠʢʨʦʙʠʦʪʳ ʥʘ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʥʘ ʚʘʢʮʠʥʘʮʠʶ ʠ ʥʦʚʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʛʣʫʙʦʢʦʛʦ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʤʠʢʨʦʙʠʦʤʘ ʥʘ ʚʘʢʮʠʥʥʳʝ ʨʝʘʢʮʠʠ.  

ʈʘʟʣʠʯʥʳʝ ʨʝʛʫʣʷʪʦʨʥʳʝ ʢʣʝʪʢʠ ʪʘʢʞʝ ʫʯʘʩʪʚʫʶʪ ʚ ʢʦʥʪʨʦʣʝ ʠʤʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ, 

ʯʪʦʙʳ ʧʝʨʝʥʦʩʠʪʴ ʤʠʢʨʦʙʥʫʶ ʢʦʣʦʥʠʟʘʮʠʶ ʥʘ ʩʣʠʟʠʩʪʳʭ ʫʯʘʩʪʢʘʭ ʧʨʠ ʨʦʞʜʝʥʠʠ. ʅʘʧʨʦʪʠʚ, 

ʩʦʩʪʦʷʥʠʝ ʜʠʩʙʠʦʟʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʠʣʴʥʦʤʫ ʩʤʝʱʝʥʠʶ Th1 ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʦʚʣʝʯʝʥʳ ʚ ʥʝʢʦʪʦʨʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʟʨʝʣʦʤ ʚʦʟʨʘʩʪʝ [9]. ʆʩʥʦʚʥʦʡ 

ʠʥʪʝʨʬʝʡʩ ʤʝʞʜʫ ʭʦʟʷʠʥʦʤ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥ ʵʧʠʪʝʣʠʦʮʠʪʘʤʠ ʢʠʰʝʯʥʠʢʘ 
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(ʀʕʂʩ); ʤʠʢʨʦʙʠʦʪʘ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʀʕʂʩ ʯʝʨʝʟ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʤʠʢʨʦʙʘʤʠ ʤʦʣʝʢʫʣʷʨʥʳʝ 

ʧʘʪʪʝʨʥʳ (MAMPs) ʠ ʧʨʦʜʫʢʪʳ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, IECs ʩʥʘʙʞʝʥʳ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ (ʤʠʢʨʦʚʦʣʥʘʤʠ, ʨʝʩʥʠʯʢʘʤʠ, 

ʚʳʨʘʙʦʪʢʦʡ ʩʣʠʟʠ ʠ ʤʝʞʢʣʝʪʦʯʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ) ʠ ʥʘʙʦʨʦʤ ʚʨʦʞʜʝʥʥʳʭ ʠʤʤʫʥʥʳʭ 

ʨʝʮʝʧʪʦʨʦʚ, ʥʘʟʳʚʘʝʤʳʭ ʨʝʮʝʧʪʦʨʘʤʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ (PRRs), ʢʦʪʦʨʳʝ ʨʘʩʧʦʟʥʘʶʪ 

MAMPs (ʈʠʩʫʥʦʢ 1) [10], PRRs, ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʝ ʥʘ toll-ʧʦʜʦʙʥʳʝ ʨʝʮʝʧʪʦʨʳ (TLRs), 

NOD-ʧʦʜʦʙʥʳʝ ʨʝʮʝʧʪʦʨʳ (NLRs) ʠ ʨʝʪʠʥʦʝʚʳʝ ʢʠʩʣʦʪʦʠʥʜʫʮʠʙʝʣʴʥʳʝ ʛʝʥ I (RIG-I)-

ʧʦʜʦʙʥʳʝ ʨʝʮʝʧʪʦʨʳ (RLRs) [11], ʨʘʩʧʦʟʥʘʶʪ ʤʠʢʨʦʙʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʪʘʢʠʝ ʢʘʢ 

ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜ (ʃʇʉ) (TLR4), ʬʣʘʛʝʣʣʠʥ (TLR5 ʠ NLRC4), ʣʠʧʦʪʝʡʭʦʝʚʘʷ ʢʠʩʣʦʪʘ, 

ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʣʠʧʦʧʨʦʪʝʠʥʳ ʠ ʧʝʧʪʠʜʦʛʣʠʢʘʥʳ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ (TLR2, Nod1 

ʠ Nod2).  

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ ʠ ʢʣʝʪʢʘʤʠ ʭʦʟʷʠʥʘ ʧʨʦʠʩʭʦʜʠʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʠʰʝʯʥʦʛʦ ʵʧʠʪʝʣʠʷ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʙʘʨʴʝʨʳ 

ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʠʤʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ ʢʠʰʝʯʥʠʢʘ (ʈʠʩʫʥʦʢ 1). 
 

 
 

ʈʠʩʫʥʦʢ 1. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʤʠʢʨʦʙʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ ʥʘ 

ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʢʘʭ [8, 10]. 

 

ʂʠʰʝʯʥʘʷ ʤʠʢʨʦʙʠʦʪʘ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʢʠʰʝʯʥʦʛʦ ʵʧʠʪʝʣʠʷ ʩʣʦʝʤ ʩʣʠʟʠ, ʚʳʜʝʣʷʝʤʦʡ 

ʙʦʢʘʣʦʚʠʜʥʳʤʠ ʢʣʝʪʢʘʤʠ (ɻʂʉ). ʄʠʢʨʦʙ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʤʦʣʝʢʫʣʷʨʥʳʝ ʢʘʨʪʠʥʳ 

(MAMPs), ʚʳʨʘʞʝʥʥʳʝ ʥʘ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʫʟʥʘʥʳ ʧʨʠʝʤʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ 

(PRRs) ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʦ ʦʙʨʘʟʮʫ, ʚʳʨʘʞʝʥʥʳʤʠ ʢʠʰʝʯʥʳʤʠ ʵʧʠʪʝʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ 

(IECs), ʠ ʥʘʚʦʜʷʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʣʠʷʥʠʷ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʝʛʨʘʜʠʪʴ ʙʘʢʪʝʨʠʠ ʢʘʢ ʧʨʦʜʫʢʮʠʷ 

ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʭ ʧʝʧʪʠʜʦʚ (AMPs). IEC-released ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʨʝʪʠʥʦʝʚʘʷ ʢʠʩʣʦʪʘ 

(RA) ʠ TGF-ɓ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʚ ʧʣʘʩʪʠʥʢʝ propria tolerogenic DCs ʢʦʪʦʨʳʝ 

ʩʪʠʤʫʣʠʨʫʶʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʢʣʝʪʦʢ T ʚ Treg. ɺ-ʢʣʝʪʢʠ ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ ʚ 

ʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ (ʇʂ), ʩʝʢʨʝʪʠʨʫʶʱʠʝ IgA, ʢʦʪʦʨʳʝ ʪʨʘʥʩʣʦʮʠʨʫʶʪʩʷ ʯʝʨʝʟ ʵʧʠʪʝʣʠʡ 

ʠ ʚʳʩʚʦʙʦʞʜʘʶʪʩʷ ʚ ʩʣʦʡ ʩʣʠʟʠ, ʛʜʝ ʢʦʥʪʨʦʣʠʨʫʶʪ ʘʜʛʝʟʠʶ ʙʘʢʪʝʨʠʡ ʢ ʪʢʘʥʷʤ ʭʦʟʷʠʥʘ. 

ʄʘʢʨʦʬʘʛʠ, ʩʪʠʤʫʣʠʨʦʚʘʥʥʳʝ ʪʘʢʠʤʠ ʩʠʛʥʘʣʘʤʠ, ʢʘʢ ʬʣʘʛʝʣʣʠʥ, ʚʳʩʚʦʙʦʞʜʘʶʪ IL-23, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʜʫʢʮʠʠ IL-22 ILC3. IL-22 ʩʪʠʤʫʣʠʨʫʝʪ ʚʳʩʚʦʙʦʞʜʝʥʠʝ Regiiy, 

ʘʥʪʠʤʠʢʨʦʙʥʦʛʦ ʧʝʧʪʠʜʘ, ʧʨʦʠʟʚʦʜʠʤʦʛʦ IECs. ILC2 ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʦʥʪʨʦʣʶ ʩʣʠʟʠ ʧʫʪʝʤ 

ʩʝʢʨʝʮʠʠ IL-13, ʮʠʪʦʢʠʥʘ, ʢʦʪʦʨʳʡ ʩʪʠʤʫʣʠʨʫʝʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʢʠʰʝʯʥʳʭ ʵʧʠʪʝʣʠʘʣʴʥʳʭ 

http://www.bulletennauki.com/


Бюллетень науки и практики / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ9. 2020 

https://doi.org/10.33619/2414-2948/58 

 

 Тип лицензии CC: Attribution 4.0 International (CC BY 4.0) 132 

ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʚ ʥʘʧʨʘʚʣʝʥʠʠ GC, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʦʠʟʚʦʜʷʪ ʛʣʠʢʦʧʨʦʪʝʠʥʳ 

ʤʫʮʠʥʘ [8, 10]. 

ʀʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʷʜ ʚʨʦʞʜʝʥʥʳʭ ʠ ʘʜʘʧʪʠʚʥʳʭ ʠʤʤʫʥʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʩʠʣʝʥʠʝ ʩʜʝʨʞʠʚʘʥʠʷ ʤʠʢʨʦʙʠʦʪʳ, ʙʘʨʴʝʨʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʢʘʥʝʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥʠ ʥʝ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʚʦʩʧʘʣʝʥʠʝʤ. 

ʊʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʝ ʢʠʰʝʯʥʠʢʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʵʣʝʤʝʥʪʦʤ 

ʛʦʤʝʦʩʪʘʟʘ ʢʠʰʝʯʥʠʢʘ, ʪʨʝʙʫʶʱʠʤ ʦʙʰʠʨʥʦʡ ʩʝʪʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ, ʚʢʣʶʯʘʷ 

ʊ-ʨʝʛʫʣʷʪʦʨʥʳʝ (Tregs) ʠ ʪʦʣʝʨʦʛʝʥʥʳʝ ʜʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ (DC). ɿʦʥʜʠʨʦʚʘʥʠʝ 

ʢʦʤʤʝʥʩʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʯʝʨʝʟ ʩʠʛʥʘʣʴʥʳʡ ʧʫʪʴ TLR-MyD88 ʷʚʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʝʡ, 

ʧʨʠʤʝʥʷʝʤʦʡ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʛʦʤʝʦʩʪʘʟʘ ʭʦʟʷʠʥʘ-ʤʠʢʨʦʙʘ [10].  

ɺʣʠʷʥʠʝ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʥʘ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʥʘ ʚʘʢʮʠʥʫ ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥʦ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʤʝʞʜʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʤʠʢʨʦʙʠʦʤʘ ʠ ʠʤʤʫʥʥʳʤ ʦʪʚʝʪʦʤ 

ʥʘ ʚʘʢʮʠʥʫ ʯʝʨʝʟ ʩʠʩʪʝʤʥʳʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ. ʅʘʣʠʯʠʝ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ 

ʛʣʫʙʦʢʦʛʦ ʘʥʘʣʠʟʘ ʤʠʢʨʦʙʠʦʤʘ, ʪʘʢʠʭ ʢʘʢ ʪʝʭʥʦʣʦʛʠʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ 

(NGS), ʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʭʦʟʷʠʥʘ ʦʪʢʨʳʚʘʝʪ ʧʫʪʴ ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʚʣʠʷʥʠʷ ʤʠʢʨʦʙʠʦʤʘ ʥʘ 

ʤʦʜʫʣʷʮʠʶ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʚʘʢʮʠʥʳ (ʈʠʩʫʥʦʢ 2) [8]. 

 
 

ʈʠʩʫʥʦʢ 2. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʘʥʘʣʠʟʫ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ ʠ ʠʤʤʫʥʥʳʤ 

ʦʪʚʝʪʦʤ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ [8]. 

 

ɻʣʫʙʦʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʩ ʧʦʤʦʱʴʶ 

ʧʦʜʭʦʜʦʚ NGS, ʚʢʣʶʯʘʷ ʤʝʪʘʪʘʢʩʦʥʦʤʠʢʫ, ʤʝʪʘʛʝʥʦʤʠʢʫ, ʤʝʪʘʪʨʘʥʩʢʨʠʧʪʦʤʠʢʫ ʠ 

ʤʝʪʘʙʦʣʦʤʠʢʫ. ʇʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʚʢʣʶʯʘʶʱʠʝ ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʫʶ ʧʨʦʪʦʯʥʫʶ 

ʮʠʪʦʤʝʪʨʠʶ ʠ ʪʨʘʥʩʢʨʠʧʪʦʤʥʳʡ ʘʥʘʣʠʟ, ʧʦʟʚʦʣʷʶʪ ʧʨʦʬʠʣʠʨʦʚʘʪʴ ʢʘʢ ʛʫʤʦʨʘʣʴʥʳʝ, ʪʘʢ ʠ 

ʢʣʝʪʦʯʥʳʝ ʠʤʤʫʥʥʳʝ ʨʝʘʢʮʠʠ. ʉʠʩʪʝʤʥʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʠʥʪʝʛʨʘʮʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʠʢʨʦʙʠʦʤʘ ʩ ʘʥʘʣʠʟʦʤ ʨʝʘʢʮʠʠ ʭʦʟʷʠʥʘ ʧʨʠ ʚʚʝʜʝʥʠʠ ʚʘʢʮʠʥʳ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʣʫʯʰʝ 

ʢʦʨʨʝʣʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʢʠʰʝʯʥʦʛʦ ʤʠʢʨʦʙʠʦʤʘ ʥʘ ʨʝʘʢʮʠʶ ʚʘʢʮʠʥʳ [8]. 

ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʧʠʪʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʭʫʜʰʘʝʪ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ʂʨʦʤʝ ʪʦʛʦ, ʚʩʝ ʯʘʱʝ ʧʨʠʟʥʘʝʪʩʷ, ʯʪʦ ʧʦʪʨʝʙʣʝʥʠʝ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʧʨʝʚʳʰʘʶʱʝʝ ʪʦ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʤʦʞʝʪ 

ʙʣʘʛʦʪʚʦʨʥʦ ʚʣʠʷʪʴ ʥʘ ʠʤʤʫʥʥʫʶ ʬʫʥʢʮʠʶ, ʤʦʜʫʣʠʨʦʚʘʪʴ ʭʨʦʥʠʯʝʩʢʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʠ 
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ʘʫʪʦʠʤʤʫʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʠ ʩʥʠʞʘʪʴ ʨʠʩʢ ʠʥʬʠʮʠʨʦʚʘʥʠʷ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʢʘʢ 

ʤʘʢʨʦʥʫʪʨʠʝʥʪʳ (ʣʠʧʠʜʳ, ʪʘʢʠʝ ʢʘʢ N-3 ʇʅɾʂ), ʪʘʢ ʠ ʤʠʢʨʦʥʫʪʨʠʝʥʪʳ (ʮʠʥʢ, ʚʠʪʘʤʠʥ D ʠ 

ʚʠʪʘʤʠʥ ɽ), ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʬʠʪʦʭʠʤʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʘʤ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʧʨʦʜʫʢʪʘʤ 

ʧʠʪʘʥʠʷ (ʧʨʦʙʠʦʪʠʢʠ ʠ ʟʝʣʝʥʳʡ ʯʘʡ). ʄʥʦʛʠʝ ʠʟ ʵʪʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʠ ʥʝʧʠʪʘʪʝʣʴʥʳʭ 

ʧʠʱʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʚʷʟʘʥʳ ʚ ʩʚʦʠʭ ʬʫʥʢʮʠʷʭ ʩ ʧʦʜʜʝʨʞʘʥʠʝʤ ʠʣʠ ʫʣʫʯʰʝʥʠʝʤ 

ʠʤʤʫʥʥʦʡ ʬʫʥʢʮʠʠ, ʚʢʣʶʯʘʷ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʝʜʠʘʪʦʨʦʚ, 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ, ʤʦʜʫʣʷʮʠʶ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, 

ʠʟʤʝʥʝʥʠʝ ʬʫʥʢʮʠʠ ɸʇʂ ʠ ʩʚʷʟʴ ʤʝʞʜʫ ʚʨʦʞʜʝʥʥʳʤʠ ʠ ʘʜʘʧʪʠʚʥʳʤʠ ʠʤʤʫʥʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ [12].  

 
ʈʠʩʫʥʦʢ 3. ʅʘ ʬʫʥʢʮʠʠ ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ ʚʣʠʷʶʪ ʚʠʪʘʤʠʥʳ D ʠ E, ʮʠʥʢ, N-3 ʇʅɾʂ, 

ʧʨʦʙʠʦʪʠʢʠ ʠ EGCG. D, ɺʠʪʘʤʠʥ D; E, ɺʠʪʘʤʠʥ ɽ; Z, ʮʠʥʢ; n-3, N-3 ʇʅɾʂ; PB, ʧʨʦʙʠʦʪʠʢʠ; 

ʥʘʧʨʠʤʝʨ, EGCG; ʫʚʝʣʠʯʝʥʠʝ;  ʫʤʝʥʴʰʝʥʠʝ. ʕʬʬʝʢʪʳ ʧʨʦʙʠʦʪʠʢʦʚ, ʧʨʠʚʝʜʝʥʥʳʝ ʟʜʝʩʴ, ʦʪʥʦʩʷʪʩʷ ʢ 

ʥʝʢʦʪʦʨʳʤ ʰʪʘʤʤʘʤ; ʫʯʠʪʳʚʘʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʰʪʘʤʤʦʚ ʜʣʷ ʵʬʬʝʢʪʦʚ ʧʨʦʙʠʦʪʠʢʦʚ, ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ 

ʥʝ ʩʣʝʜʫʝʪ ʦʙʦʙʱʘʪʴ [12]. 

 

ʉʚʦʡʩʪʚʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʬʠʪʦʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʚ ʤʦʜʫʣʷʮʠʠ ʠʤʤʫʥʥʦʡ ʬʫʥʢʮʠʠ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ 

ʫʩʣʦʚʠʡ, ʦʧʦʩʨʝʜʦʚʘʥʥʳʭ ʚʦʩʧʘʣʝʥʠʝʤ. ʂʘʢ ʥʘ ʞʠʚʦʪʥʳʭ, ʪʘʢ ʠ ʥʘ ʣʶʜʷʭ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʤʥʦʛʦʦʙʝʱʘʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʢʣʠʥʠʯʝʩʢʦʡ ʧʦʣʴʟʝ ʚʠʪʘʤʠʥʘ D, N-3 

ʇʅɾʂ ʠ EGCG ʧʨʠ ʭʨʦʥʠʯʝʩʢʠʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʷʭ, n-3 ʇʅɾʂ ʠ EGCG ʧʨʠ 

ʘʫʪʦʠʤʤʫʥʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚʘʭ, ʘ ʪʘʢʞʝ ʚʠʪʘʤʠʥʘ D, ʚʠʪʘʤʠʥʘ ɽ, ʮʠʥʢʘ ʠ ʧʨʦʙʠʦʪʠʢʦʚ ʚ 

ʟʘʱʠʪʝ ʦʪ ʠʥʬʝʢʮʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʜʦʙʘʚʣʷʝʪ ʩʣʦʞʥʦʩʪʴ ʠ ʩʣʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʠʱʝʚʦʡ 

ʠʤʤʫʥʦʣʦʛʠʠ; ʚ ʨʝʟʫʣʴʪʘʪʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ ʯʝʪʢʦʛʦ ʢʦʥʩʝʥʩʫʩʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʣʠʥʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʵʪʠʭ ʜʠʝʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʣʶʜʷʭ ʥʝ ʚʩʝʛʜʘ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʦʢʣʠʥʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ ʥʘ ʞʠʚʦʪʥʳʭ, 

ʣʠʙʦ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʝ ʵʬʬʝʢʪʳ ʝʱʝ ʥʝ ʠʟʫʯʝʥʳ ʥʘ ʣʶʜʷʭ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʪ 

ʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʧʨʦʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʣʶʜʷʭ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʦʟʘʤʠ ʠ 
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ʧʦʧʫʣʷʮʠʷʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʜʝʤʦʥʩʪʨʠʨʫʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʙʦʣʝʝ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ 

ʧʨʦʝʢʪʘʭ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ, ʣʫʯʰʝ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ, ʙʦʣʴʰʝʡ 

ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʦʟʳ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʠ ʙʦʣʝʝ ʟʥʘʯʠʤʳʭ 

ʚʳʙʨʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʮʠʥʢʘ, ʚʠʪʘʤʠʥʘ ɽ, N-3 ʇʅɾʂ ʠ 

ʧʨʦʙʠʦʪʠʢʦʚ, ʦʯʝʚʠʜʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʜʦʟʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʧʦʣʴʟʳ, ʢʦʪʦʨʘʷ, ʚʝʨʦʷʪʥʦ, ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʦʟʨʘʩʪʘ, ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʬʦʥʘ, ʘ ʪʘʢʞʝ ʧʠʪʘʥʠʷ ʠ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ [12]. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʫʥʢʮʠʡ ʣʠʤʬʦʮʠʪʦʚ, ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʠʤʤʫʥʠʪʝʪ ʧʨʠʥʷʪʦ ʜʝʣʠʪʴ 

ʪʘʢʞʝ ʥʘ ʛʫʤʦʨʘʣʴʥʳʡ ʠ ʢʣʝʪʦʯʥʳʡ. ɺ-ʣʠʤʬʦʮʠʪʳ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ 

ʛʫʤʦʨʘʣʴʥʳʡ, ʘ ʊ-ʣʠʤʬʦʮʠʪʳ ð ʟʘ ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥʠʪʝʪ. ɻʫʤʦʨʘʣʴʥʳʡ ʠʤʤʫʥʠʪʝʪ ʥʘʟʚʘʥ 

ʪʘʢ ʧʦʪʦʤʫ, ʯʪʦ ʝʛʦ ʠʤʤʫʥʦʮʠʪʳ (ɺ-ʢʣʝʪʢʠ) ʚʳʨʘʙʘʪʳʚʘʶʪ ʘʥʪʠʪʝʣʘ, ʩʧʦʩʦʙʥʳʝ ʦʪʜʝʣʷʪʴʩʷ 

ʦʪ ʢʣʝʪʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʦʜʚʠʛʘʷʩʴ ʧʦ ʢʨʦʚʷʥʦʤʫ ʠʣʠ ʣʠʤʬʘʪʠʯʝʩʢʦʤʫ ʨʫʩʣʫ ð ʛʫʤʦʨʫ, 

ʘʥʪʠʪʝʣʘ ʧʦʨʘʞʘʶʪ ʯʫʞʝʨʦʜʥʳʝ ʪʝʣʘ ʥʘ ʣʶʙʦʡ ʜʠʩʪʘʥʮʠʠ ʦʪ ʣʠʤʬʦʮʠʪʘ. ʂʣʝʪʦʯʥʳʤ 

ʠʤʤʫʥʠʪʝʪ ʠʤʝʥʫʶʪ ʧʦʪʦʤʫ, ʯʪʦ ʊ-ʣʠʤʬʦʮʠʪʳ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʊ-ʢʠʣʣʝʨʳ) 

ʚʳʨʘʙʘʪʳʚʘʶʪ ʨʝʮʝʧʪʦʨʳ, ʞʝʩʪʢʦ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʥʘ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʝ, ʠ ʩʣʫʞʘʪ ʊ-

ʢʠʣʣʝʨʘʤ ʵʬʬʝʢʪʠʚʥʳʤ ʦʨʫʞʠʝʤ ʜʣʷ ʧʦʨʘʞʝʥʠʷ ʯʫʞʝʨʦʜʥʳʭ ʢʣʝʪʦʢ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ 

ʢʦʥʪʘʢʪʝ ʩ ʥʠʤʠ. 

ʂʣʝʪʦʯʥʳʡ ʠʤʤʫʥʠʪʝʪ ð ʵʪʦ ʪʘʢʦʡ ʪʠʧ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʚ ʢʦʪʦʨʦʤ ʥʝ ʫʯʘʩʪʚʫʶʪ ʥʠ 

ʘʥʪʠʪʝʣʘ, ʥʠ ʩʠʩʪʝʤʘ ʢʦʤʧʣʝʤʝʥʪʘ. ɺ ʧʨʦʮʝʩʩʝ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʘʢʪʠʚʠʨʫʶʪʩʷ 

ʤʘʢʨʦʬʘʛʠ, ʥʘʪʫʨʘʣʴʥʳʝ ʢʠʣʣʝʨʳ, ʘʥʪʠʛʝʥ-ʩʧʝʮʠʬʠʯʥʳʝ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʝ ʊ-ʣʠʤʬʦʮʠʪʳ, ʠ ʚ 

ʦʪʚʝʪ ʥʘ ʘʥʪʠʛʝʥ ʚʳʜʝʣʷʶʪʩʷ ʮʠʪʦʢʠʥʳ. 

ʀʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʠʩʪʦʨʠʯʝʩʢʠ ʦʧʠʩʳʚʘʝʪʩʷ ʩʦʩʪʦʷʱʝʡ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: ʩʠʩʪʝʤʳ 

ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʠ ʩʠʩʪʝʤʳ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. ɺ ʩʣʫʯʘʝ ʛʫʤʦʨʘʣʴʥʦʛʦ 

ʠʤʤʫʥʠʪʝʪʘ ʟʘʱʠʪʥʳʝ ʬʫʥʢʮʠʠ ʚʳʧʦʣʥʷʶʪ ʤʦʣʝʢʫʣʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ, ʘ ʥʝ 

ʢʣʝʪʦʯʥʳʝ ʵʣʝʤʝʥʪʳ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʩʣʫʯʘʝ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʟʘʱʠʪʥʘʷ ʬʫʥʢʮʠʷ 

ʩʚʷʟʘʥʘ ʠʤʝʥʥʦ ʩ ʢʣʝʪʢʘʤʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ʃʠʤʬʦʮʠʪʳ ʢʣʘʩʪʝʨʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ CD4 

ʠʣʠ ʊ-ʭʝʣʧʝʨʳ ʦʩʫʱʝʩʪʚʣʷʶʪ ʟʘʱʠʪʫ ʧʨʦʪʠʚ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʛʝʥʦʚ. 

ʅʘ ʧʝʨʠʬʝʨʠʠ ʟʨʝʣʳʝ ʊ- ʠ ɺ-ʢʣʝʪʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʣʠʤʬʦʠʜʥʳʭ 

ʦʨʛʘʥʘʭ ð ʯʘʩʪʠʯʥʦ ʠʟʦʣʠʨʦʚʘʥʥʦ, ʯʘʩʪʠʯʥʦ ʚ ʩʤʝʩʠ. ʅʦ ʯʪʦ ʢʘʩʘʝʪʩʷ ʊ-ʣʠʤʬʦʮʠʪʦʚ, ʪʦ ʠʭ 

ʧʨʝʙʳʚʘʥʠʝ ʚ ʦʨʛʘʥʘʭ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦ, ʪ. ʢ. ʦʥʠ ʧʦʩʪʦʷʥʥʦ ʚ ʜʚʠʞʝʥʠʠ. ʉʨʦʢ ʠʭ ʞʠʟʥʠ 

(ʤʝʩʷʮʳ ʠ ʛʦʜʳ) ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʤ ʚ ʵʪʦʤ. ʊ-ʣʠʤʬʦʮʠʪʳ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʢʠʜʘʶʪ ʣʠʤʬʦʠʜʥʳʝ 

ʦʨʛʘʥʳ, ʧʦʧʘʜʘʷ ʩʥʘʯʘʣʘ ʚ ʣʠʤʬʫ, ʟʘʪʝʤ ʚ ʢʨʦʚʴ, ʘ ʠʟ ʢʨʦʚʠ ʩʥʦʚʘ ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʦʨʛʘʥʳ. 

ɹʝʟ ʪʘʢʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʣʠʤʬʦʮʠʪʦʚ ʙʳʣʠ ʙʳ ʥʝʚʦʟʤʦʞʥʳ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʠʭ ʨʘʟʚʠʪʠʝ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʠʤʤʫʥʥʦʤ ʦʪʚʝʪʝ ʧʨʠ ʚʪʦʨʞʝʥʠʠ ʯʫʞʝʨʦʜʥʳʭ 

ʤʦʣʝʢʫʣ ʠ ʢʣʝʪʦʢ. 

ʇʦʣʥʦʮʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʪʨʝʙʫʝʪ ʥʝ ʜʚʫʭ, ʘ ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ ʪʨʝʭ ʪʠʧʦʚ ʢʣʝʪʦʢ. ʌʫʥʢʮʠʷ ʢʘʞʜʦʛʦ ʢʣʝʪʦʯʥʦʛʦ ʪʠʧʘ ʚ ʘʥʪʠʪʝʣʦʧʨʦʜʫʢʮʠʠ ʩʪʨʦʛʦ 

ʧʨʝʜʦʧʨʝʜʝʣʝʥʘ. ʄʘʢʨʦʬʘʛʠ ʠ ʜʨʫʛʠʝ ʬʘʛʦʮʠʪʠʨʫʶʱʠʝ ʢʣʝʪʢʠ ʧʦʛʣʦʱʘʶʪ, ʧʝʨʝʨʘʙʘʪʳʚʘʶʪ 

ʠ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʘʥʪʠʛʝʥ ʚ ʠʤʤʫʥʦʛʝʥʥʦʡ, ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʊ- ʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ ʬʦʨʤʝ. ʊ-

ʭʝʣʧʝʨʳ ʧʦʩʣʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʘʥʪʠʛʝʥʘ ʥʘʯʠʥʘʶʪ ʧʨʦʜʫʢʮʠʶ ʮʠʪʦʢʠʥʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʧʦʤʦʱʴ ɺ-ʢʣʝʪʢʘʤ. ʕʪʠ ʧʦʩʣʝʜʥʠʝ ʢʣʝʪʢʠ, ʧʦʣʫʯʠʚ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʩʪʠʤʫʣ ʦʪ ʘʥʪʠʛʝʥʘ ʠ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʦʪ ʊ-ʢʣʝʪʦʢ, ʥʘʯʠʥʘʶʪ ʧʨʦʜʫʢʮʠʶ ʘʥʪʠʪʝʣ. ɻʫʤʦʨʘʣʴʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʘʥʪʠʪʝʣʘʤʠ, ʠʣʠ ʠʤʤʫʥʦʛʣʦʙʠʥʘʤʠ. ʋ ʯʝʣʦʚʝʢʘ ʨʘʟʣʠʯʘʶʪ 5 ʦʩʥʦʚʥʳʭ 

ʢʣʘʩʩʦʚ ʠʤʤʫʥʦʛʣʦʙʠʥʦʚ: IgA, IgG, IgM, IgE, IgD. ɺʩʝ ʦʥʠ ʠʤʝʶʪ ʢʘʢ ʦʙʱʠʝ, ʪʘʢ ʠ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʜʝʪʝʨʤʠʥʘʥʪʳ. 

http://www.bulletennauki.com/


Бюллетень науки и практики / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ9. 2020 

https://doi.org/10.33619/2414-2948/58 

 

 Тип лицензии CC: Attribution 4.0 International (CC BY 4.0) 135 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʣʝʪʦʯʥʦʛʦ ʪʠʧʘ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʘ ʢʦʦʧʝʨʘʮʠʷ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʢʣʝʪʦʢ. ʂʣʝʪʦʯʥʳʡ ʠʤʤʫʥʠʪʝʪ ʟʘʚʠʩʠʪ ʦʪ ʜʝʡʩʪʚʠʷ ʛʫʤʦʨʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʚʳʜʝʣʷʝʤʳʭ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʤʠ ʣʠʤʬʦʮʠʪʘʤʠ (ʊ-ʢʠʣʣʝʨʘʤʠ). ʕʪʠ ʩʦʝʜʠʥʝʥʠʷ ʧʦʣʫʯʠʣʠ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʧʝʨʬʦʨʠʥʳ ʠ ʮʠʪʦʣʠʟʠʥʳ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʘʞʜʳʡ ʊ-ʵʬʬʝʢʪʦʨ ʩʧʦʩʦʙʝʥ ʣʠʟʠʨʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʯʫʞʝʨʦʜʥʳʭ 

ʢʣʝʪʦʢ-ʤʠʰʝʥʝʡ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʪʨʠ ʩʪʘʜʠʠ:  

1) ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠ ʢʦʥʪʘʢʪ ʩ ʢʣʝʪʢʘʤʠ-ʤʠʰʝʥʷʤʠ;  

2) ʣʝʪʘʣʴʥʳʡ ʫʜʘʨ;  

3) ʣʠʟʠʩ ʢʣʝʪʢʠ-ʤʠʰʝʥʠ.  

ʇʦʩʣʝʜʥʷʷ ʩʪʘʜʠʷ ʥʝ ʪʨʝʙʫʝʪ ʧʨʠʩʫʪʩʪʚʠʷ ʊ-ʵʬʬʝʢʪʦʨʘ, ʪʘʢ ʢʘʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʧʝʨʬʦʨʠʥʦʚ ʠ ʮʠʪʦʣʠʟʠʥʦʚ. ɺ ʩʪʘʜʠʶ ʣʝʪʘʣʴʥʦʛʦ ʫʜʘʨʘ ʧʝʨʬʦʨʠʥʳ ʠ ʮʠʪʦʣʠʟʠʥʳ 

ʜʝʡʩʪʚʫʶʪ ʥʘ ʤʝʤʙʨʘʥʫ ʢʣʝʪʢʠ-ʤʠʰʝʥʠ ʠ ʦʙʨʘʟʫʶʪ ʚ ʥʝʡ ʧʦʨʳ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʨʦʥʠʢʘʝʪ 

ʚʦʜʘ, ʨʘʟʨʳʚʘʶʱʘʷ ʢʣʝʪʢʠ. 

ʂʣʝʪʦʯʥʳʡ ʠʤʤʫʥʠʪʝʪ ʥʘʧʨʘʚʣʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʦʪʠʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ 

ʚʳʞʠʚʘʶʪ ʚ ʬʘʛʦʮʠʪʘʭ ʠ ʧʨʦʪʠʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʦʨʘʞʘʶʱʠʝ ʜʨʫʛʠʝ ʢʣʝʪʢʠ. ʉʠʩʪʝʤʘ 

ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʘ ʧʨʦʪʠʚ ʢʣʝʪʦʢ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʚʠʨʫʩʘʤʠ, ʠ 

ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʟʘʱʠʪʝ ʦʪ ʛʨʠʙʦʚ, ʧʨʦʩʪʝʡʰʠʭ, ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʙʘʢʪʝʨʠʡ ʠ ʧʨʦʪʠʚ 

ʢʣʝʪʦʢ ʦʧʫʭʦʣʝʡ. ʊʘʢʞʝ ʩʠʩʪʝʤʘ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʪʪʦʨʞʝʥʠʠ 

ʪʢʘʥʝʡ. 

ɻʫʤʦʨʘʣʴʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ. ɸʢʪʠʚʘʮʠʷ ɺ-ʣʠʤʬʦʮʠʪʦʚ (ɺ2 CD5-) ʠ ʠʭ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʚ ʘʥʪʠʪʝʣʦʦʙʨʘʟʫʶʱʠʝ (ɸʆʂ) ʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ. 

ʀʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚʳʡ ʨʝʮʝʧʪʦʨ ɺ-ʣʠʤʬʦʮʠʪʦʚ (ɺʉR) ʨʘʩʧʦʟʥʘʝʪ ʘʥʪʠʛʝʥ ʠ ʢʣʝʪʢʘ ʝʛʦ 

ʧʦʛʣʦʱʘʝʪ. ɺ-ʢʣʝʪʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ ʢʦʤʧʣʝʢʩ ʊʭ-2 ʯʝʨʝʟ ʊʉR ʠ CD4. 

ɸʢʪʠʚʘʮʠʷ ʧʦʢʦʷʱʠʭʩʷ ɺ-ʣʠʤʬʦʮʠʪʦʚ, ʠʭ ʧʨʦʣʠʬʝʨʘʮʠʷ ʩ ʫʯʘʩʪʠʝʤ ʮʠʪʦʢʠʥʦʚ ʊʭ-2. 

ʇʦʧʫʣʷʮʠʷ (ɺ1 CD5+) ʥʘʭʦʜʠʪʩʷ ʚ ʣʠʤʬʦʠʜʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʩʣʠʟʠʩʪʳʭ, ʢʦʞʠ ʠ 

ʩʠʥʪʝʟʠʨʫʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ IgM, ʫʯʘʩʪʚʫʷ ʚ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʤ ʠʤʤʫʥʠʪʝʪʝ . 

ʂʣʝʪʦʯʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ. ʋʯʘʩʪʚʫʶʪ ʧʦʧʫʣʷʮʠʠ ʊʭ-1 CD4+ ʠ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʝ ʊ-

ʣʠʤʬʦʮʠʪʳ (CD8+). ɸʥʪʠʛʝʥʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʢʣʝʪʢʠ, ʦʙʳʯʥʦ ʜʝʥʜʨʠʪʥʳʝ, ʧʦʩʣʝ 

ʧʨʦʮʝʩʩʠʥʛʘ ʧʦʛʣʦʱʝʥʥʦʛʦ ɸɻ ʧʨʝʜʩʪʘʚʣʷʶʪ ʎʊʃ ʤʠʢʨʦʙʥʳʝ ʧʝʧʪʠʜʳ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʄʅʉ1 

ʎʊʃ ʯʝʨʝʟ ʊʉR ʠ CD8 ʨʘʩʧʦʟʥʘʶʪ ʤʠʢʨʦʙʥʳʡ ʧʝʧʪʠʜ ʠ ʄʅʉ1 (ʜʚʦʡʥʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ). 

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʀʃ-2 ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʣʠʬʝʨʘʮʠʷ ʎʊʃ, ʠʭ ʘʢʪʠʚʘʮʠʷ ʠ ʫʥʠʯʪʦʞʝʥʠʝ 

ʤʠʢʨʦʙʥʦʛʦ ʘʛʝʥʪʘ ʧʫʪʝʤ ʚʳʙʨʦʩʘ ʠʟ ʛʨʘʥʫʣ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʙʝʣʢʦʚ (ʩʝʨʠʥʦʚʳʭ ʧʨʦʪʝʘʟ) ʠ 

ʢʦʥʝʯʥʦʛʦ ʘʧʦʧʪʦʟʘ ʢʣʝʪʦʢ ʩ ʥʘʨʫʰʝʥʥʦʡ ʤʝʤʙʨʘʥʦʡ. 

ʇʨʦʪʠʚʦʙʘʢʪʝʨʠʘʣʴʥʳʡ ʠʤʤʫʥʠʪʝʪ. ʅʘʧʨʘʚʣʝʥ ʧʨʦʪʠʚ ʙʘʢʪʝʨʠʡ ʠ ʠʭ ʪʦʢʩʠʥʦʚ. 

ɹʘʢʪʝʨʠʠ ʠ ʪʦʢʩʠʥʳ ʥʝʡʪʨʘʣʠʟʫʶʪʩʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʠ ʘʥʪʠʪʦʢʩʠʯʝʩʢʠʤʠ ʘʥʪʠʪʝʣʘʤʠ. 

ʂʦʤʧʣʝʢʩʳ ɸɻ-ɸʊ ʘʢʪʠʚʠʨʫʶʪ ʢʦʤʧʣʝʤʝʥʪ, ʤʝʤʙʨʘʥʘʪʘʢʫʶʱʠʡ ʢʦʤʧʣʝʢʩ ʢʦʪʦʨʦʛʦ 

ʨʘʟʨʫʰʘʝʪ ʥʘʨʫʞʥʫʶ ʤʝʤʙʨʘʥʫ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ. ʇʝʧʪʠʜʦʛʣʠʢʘʥ ʢʣʝʪʦʯʥʦʡ 

ʩʪʝʥʢʠ ʙʘʢʪʝʨʠʡ ʨʘʟʨʫʰʘʝʪʩʷ ʣʠʟʦʮʠʤʦʤ. ɸʥʪʠʪʝʣʘ ʠ ʢʦʤʧʣʝʤʝʥʪ (ʉ3ʚ) ʦʙʚʦʣʘʢʠʚʘʶʪ 

ʙʘʢʪʝʨʠʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʤʤʫʥʥʦʛʦ ʬʘʛʦʮʠʪʦʟʘ. ʆʩʥʦʚʥʦʡ ʤʝʭʘʥʠʟʤ 

ʧʨʦʪʠʚʦʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ð ʬʘʛʦʮʠʪʦʟ. ʇʨʦʪʠʚʦʙʘʢʪʝʨʠʘʣʴʥʘʷ ʟʘʱʠʪʘ ʩʣʠʟʠʩʪʳʭ 

ʦʙʦʣʦʯʝʢ ʦʙʫʩʣʦʚʣʝʥʘ ʩʝʢʨʝʪʦʨʥʳʤ IgA, ʢʦʪʦʨʳʡ ʧʨʝʧʷʪʩʪʚʫʝʪ ʘʜʛʝʟʠʠ ʙʘʢʪʝʨʠʡ ʥʘ 

ʵʧʠʪʝʣʠʦʮʠʪʘʭ. 

ʇʨʦʪʠʚʦʚʠʨʫʩʥʳʡ ʠʤʤʫʥʠʪʝʪ. ʆʩʥʦʚʦʡ ʷʚʣʷʝʪʩʷ ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥʠʪʝʪ. ʂʣʝʪʢʠ-

ʤʠʰʝʥʠ (ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ ʚʠʨʫʩʦʤ) ʫʥʠʯʪʦʞʘʶʪʩʷ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʤʠ ʣʠʤʬʦʮʠʪʘʤʠ, ʘ 

ʪʘʢʞʝ NK-ʢʣʝʪʢʘʤʠ ʠ ʬʘʛʦʮʠʪʘʤʠ. ʇʨʦʪʠʚʦʚʠʨʫʩʥʳʝ ʘʥʪʠʪʝʣʘ ʩʧʦʩʦʙʥʳ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ 

ʪʦʣʴʢʦ ʚʥʝʢʣʝʪʦʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʠʨʫʩʳ, ʧʦʩʣʝ ʯʝʛʦ ʦʥʠ ʧʦʛʣʦʱʘʶʪʩʷ ʬʘʛʦʮʠʪʘʤʠ ʠʣʠ 
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ʚʳʚʦʜʷʪʩʷ ʩ ʤʦʯʦʡ, ʧʦʪʦʤ ʠ ʜʨ. (çʚʳʜʝʣʠʪʝʣʴʥʳʡ ʠʤʤʫʥʠʪʝʪè). ʀʥʪʝʨʬʝʨʦʥʳ ʦʢʘʟʳʚʘʶʪ 

ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ, ʫʩʠʣʠʚʘʷ ʚ ʢʣʝʪʢʘʭ ʵʢʩʧʨʝʩʩʠʶ ʘʥʪʠʛʝʥʦʚ ʄʅʉ. 

ʇʨʦʪʠʚʦʚʠʨʫʩʥʘʷ ʟʘʱʠʪʘ ʩʣʠʟʠʩʪʳʭ ʦʙʫʩʣʦʚʣʝʥʘ ʩʝʢʨʝʪʦʨʥʳʤ IgA, ʧʨʝʧʷʪʩʪʚʫʶʱʠʤ 

ʘʜʛʝʟʠʠ ʚʠʨʫʩʦʚ ʢ ʵʧʠʪʝʣʠʦʮʠʪʘʤ. 

ʇʨʦʪʠʚʦʛʨʠʙʢʦʚʳʡ ʠʤʤʫʥʠʪʝʪ. ɸʥʪʠʪʝʣʘ (Igʄ, IgG) ʧʨʠ ʤʠʢʦʟʘʭ ʚʳʷʚʣʷʶʪʩʷ ʚ ʥʠʟʢʠʭ 

ʪʠʪʨʘʭ. ʆʩʥʦʚʦʡ ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʷʚʣʷʝʪʩʷ ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥʠʪʝʪ. ɺ ʪʢʘʥʷʭ 

ʧʨʦʠʩʭʦʜʠʪ ʬʘʛʦʮʠʪʦʟ, ʨʘʟʚʠʚʘʝʪʩʷ ʛʨʘʥʫʣʝʤʘʪʦʟʥʘʷ ʨʝʘʢʮʠʷ, ʠʥʦʛʜʘ ï ʪʨʦʤʙʦʟ ʢʨʦʚʝʥʦʩʥʳʭ 

ʩʦʩʫʜʦʚ. ʄʠʢʨʦʟʳ, ʦʩʦʙʝʥʥʦ ʦʧʧʦʨʪʫʥʠʩʪʠʯʝʩʢʠʝ, ʯʘʩʪʦ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʡ 

ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʠ ʠ ʧʨʠ ʀɼʉ. ʄʠʢʦʟʳ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʨʘʟʚʠʪʠʝʤ ɻɿʊ. ʇʦʩʣʝ 

ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʬʨʘʛʤʝʥʪʘʤʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ ʨʦʜʦʚ Aspergillus, 

Penicillium, Mucor, Fusarium ʠ ʜʨ. ʚʦʟʤʦʞʥʦ ʨʘʟʚʠʪʠʝ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ɹʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʤʝʪʦʜʦʤ ʛʦʨʤʦʥʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ ʷʚʣʷʝʪʩʷ ʧʝʪʣʷ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʆʪʨʠʮʘʪʝʣʴʥʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʦʨʤʦʞʝʥʠʝʤ 

ʜʘʣʴʥʝʡʰʝʡ ʩʝʢʨʝʮʠʠ ʛʦʨʤʦʥʘ ʚ ʦʪʚʝʪ ʥʘ ʘʜʝʢʚʘʪʥʳʡ ʫʨʦʚʝʥʴ ʵʪʦʛʦ ʛʦʨʤʦʥʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʛʦʨʤʦʥʘ ʚ ʢʨʦʚʠ ʚ ʫʟʢʦʤ ʜʠʘʧʘʟʦʥʝ. ʇʨʠʤʝʨʦʤ ʦʪʨʠʮʘʪʝʣʴʥʦʡ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʷʚʣʷʝʪʩʷ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ ʠʟ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, 

ʥʘʧʨʘʚʣʝʥʥʦʝ ʛʠʧʦʪʘʣʘʤʫʩʦʤ ʠ ʛʠʧʦʬʠʟʦʤ. ʇʦ ʤʝʨʝ ʧʦʚʳʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʚ ʢʨʦʚʠ ʛʠʧʦʪʘʣʘʤʫʩ ʠ ʛʠʧʦʬʠʟ ʫʤʝʥʴʰʘʶʪ ʩʚʦʶ ʩʠʛʥʘʣʠʟʘʮʠʶ 

ʥʘʜʧʦʯʝʯʥʠʢʘʤ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʩʝʢʨʝʮʠʶ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ. 

ɺʳʩʚʦʙʦʞʜʝʥʠʝ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʩʪʠʤʫʣʠʨʫʝʪʩʷ ʚʳʩʚʦʙʦʞʜʝʥʠʝʤ 

ʛʦʨʤʦʥʦʚ ʠʟ ʛʠʧʦʪʘʣʘʤʫʩʘ ʠ ʛʠʧʦʬʠʟʘ. ʕʪʘ ʩʠʛʥʘʣʠʟʘʮʠʷ ʧʦʜʘʚʣʷʝʪʩʷ, ʢʦʛʜʘ ʫʨʦʚʝʥʴ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʧʦʚʳʰʘʝʪʩʷ, ʚʳʟʳʚʘʷ ʥʝʛʘʪʠʚʥʳʝ ʩʠʛʥʘʣʳ ʚ ʛʠʧʦʬʠʟʝ ʠ ʛʠʧʦʪʘʣʘʤʫʩʝ. 

ʈʦʣʴ ʩʪʠʤʫʣʦʚ ʵʥʜʦʢʨʠʥʥʳʭ ʞʝʣʝʟ. ʈʝʬʣʝʢʩʳ, ʚʳʟʚʘʥʥʳʝ ʢʘʢ ʭʠʤʠʯʝʩʢʠʤʠ, ʪʘʢ ʠ 

ʥʝʨʚʥʳʤʠ ʩʪʠʤʫʣʘʤʠ, ʫʧʨʘʚʣʷʶʪ ʵʥʜʦʢʨʠʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʕʪʠ ʨʝʬʣʝʢʩʳ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʦʩʪʳʤʠ, ʚʢʣʶʯʘʶʱʠʤʠ ʪʦʣʴʢʦ ʦʜʠʥ ʛʦʨʤʦʥʘʣʴʥʳʡ ʦʪʚʝʪ, ʠʣʠ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʙʦʣʝʝ 

ʩʣʦʞʥʳʤʠ ʠ ʚʢʣʶʯʘʪʴ ʤʥʦʛʦ ʛʦʨʤʦʥʦʚ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʩ ʛʠʧʦʪʘʣʘʤʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ 

ʨʘʟʣʠʯʥʳʭ ʧʝʨʝʜʥʠʭ ʛʦʨʤʦʥʦʚ, ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʛʠʧʦʬʠʟʦʤ. 

ɻʫʤʦʨʘʣʴʥʳʝ ʩʪʠʤʫʣʳ ð ʵʪʦ ʠʟʤʝʥʝʥʠʷ ʚ ʢʨʦʚʠ ʫʨʦʚʥʷ ʥʝʛʦʨʤʦʥʘʣʴʥʳʭ ʭʠʤʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠʣʠ ʠʦʥʳ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʠʣʠ 

ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʛʦʨʤʦʥʘ, ʯʪʦʙʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʜʜʝʨʞʠʚʘʪʴ ʛʦʤʝʦʩʪʘʟ. ʅʘʧʨʠʤʝʨ, 

ʦʩʤʦʨʝʮʝʧʪʦʨʳ ʚ ʛʠʧʦʪʘʣʘʤʫʩʝ ʦʙʥʘʨʫʞʠʚʘʶʪ ʠʟʤʝʥʝʥʠʷ ʦʩʤʦʣʷʨʥʦʩʪʠ ʢʨʦʚʠ 

(ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ). ɽʩʣʠ ʦʩʤʦʣʷʨʥʦʩʪʴ ʢʨʦʚʠ ʩʣʠʰʢʦʤ 

ʚʳʩʦʢʘ, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʨʦʚʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʙʘʚʣʝʥʘ, ʦʩʤʦʨʝʮʝʧʪʦʨʳ ʩʠʛʥʘʣʠʟʠʨʫʶʪ 

ʛʠʧʦʪʘʣʘʤʫʩʫ ʦ ʚʳʩʚʦʙʦʞʜʝʥʠʠ ɸʜɻ. ɻʦʨʤʦʥ ʟʘʩʪʘʚʣʷʝʪ ʧʦʯʢʠ ʧʦʛʣʦʱʘʪʴ ʙʦʣʴʰʝ ʚʦʜʳ ʠ 

ʫʤʝʥʴʰʘʪʴ ʦʙʲʝʤ ʚʳʜʝʣʷʝʤʦʡ ʤʦʯʠ. ʕʪʘ ʨʝʘʙʩʦʨʙʮʠʷ ʚʳʟʳʚʘʝʪ ʩʥʠʞʝʥʠʝ ʦʩʤʦʣʷʨʥʦʩʪʠ 

ʢʨʦʚʠ, ʨʘʟʙʘʚʣʷʷ ʝʝ ʜʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ. ɼʨʫʛʦʡ ʧʨʠʤʝʨ ð ʨʝʛʫʣʷʮʠʷ ʫʨʦʚʥʷ 

ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʚʳʟʳʚʘʝʪ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʠʥʩʫʣʠʥʘ ʠʟ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʧʦʛʣʦʱʝʥʠʝ ʛʣʶʢʦʟʳ ʢʣʝʪʢʘʤʠ ʠ ʭʨʘʥʝʥʠʝ ʛʣʶʢʦʟʳ 

ʧʝʯʝʥʴʶ ʚ ʚʠʜʝ ʛʣʠʢʦʛʝʥʘ. 

ʕʥʜʦʢʨʠʥʥʘʷ ʞʝʣʝʟʘ ʤʦʞʝʪ ʪʘʢʞʝ ʚʳʜʝʣʷʪʴ ʛʦʨʤʦʥ ʚ ʦʪʚʝʪ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʜʨʫʛʦʛʦ 

ʛʦʨʤʦʥʘ, ʚʳʨʘʙʘʪʳʚʘʝʤʦʛʦ ʜʨʫʛʦʡ ʵʥʜʦʢʨʠʥʥʦʡ ʞʝʣʝʟʦʡ. ʊʘʢʠʝ ʛʦʨʤʦʥʘʣʴʥʳʝ ʩʪʠʤʫʣʳ 

ʯʘʩʪʦ ʚʢʣʶʯʘʶʪ ʛʠʧʦʪʘʣʘʤʫʩ, ʢʦʪʦʨʳʡ ʧʨʦʠʟʚʦʜʠʪ ʚʳʩʚʦʙʦʞʜʘʶʱʠʝ ʠ ʠʥʛʠʙʠʨʫʶʱʠʝ 

ʛʦʨʤʦʥʳ, ʢʦʪʦʨʳʝ ʢʦʥʪʨʦʣʠʨʫʶʪ ʩʝʢʨʝʮʠʶ ʨʘʟʣʠʯʥʳʭ ʛʦʨʤʦʥʦʚ ʛʠʧʦʬʠʟʘ. 

ɹʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʤʝʨʪʥʦʩʪʠ, ʚʳʟʚʘʥʥʳʡ COVID-19 ʫ ʧʦʞʠʣʳʭ ʣʶʜʝʡ, ʦʩʦʙʝʥʥʦ 

ʩ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʪʘʨʝʥʠʷ. ʆʙʦʩʪʨʝʥʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ IL-6, ʤʦʞʝʪ 
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ʧʨʠʚʝʩʪʠ ʢ ʧʘʛʫʙʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʠʥʬʝʢʮʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʨʫʛʠʝ ʈʅʂ-

ʚʠʨʫʩʳ, ʪʘʢʠʝ ʢʘʢ ʚʠʨʫʩ ʛʨʠʧʧʘ, ʤʦʛʫʪ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʦʚʳʰʝʥʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʝʧʣʠʢʘʮʠʠ ʚ ʩʪʘʨʝʶʱʠʭ ʢʣʝʪʢʘʭ, ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ ʥʘʢʦʧʣʝʥʠʝ ʩʪʘʨʝʶʱʠʭ ʢʣʝʪʦʢ ʩʦ 

ʩʪʘʨʝʥʠʝʤ ʠ ʚʦʟʨʘʩʪʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʤʦʞʝʪ ʠʛʨʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʚ ʵʪʠʭ ʧʨʦʮʝʩʩʘʭ. 

ʇʨʦʜʦʣʞʘʶʱʠʝʩʷ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʦ ʨʝʘʢʮʠʠ ʥʘ SARS-CoV ʠ SARS-COV-2, ʧʨʦʠʩʭʦʜʷʱʝʡ ʚ 

ʩʪʘʨʝʶʱʠʭ ʢʣʝʪʢʘʭ [13]. 

 

 
 
ʈʠʩʫʥʦʢ 4. ɺʦʩʧʘʣʝʥʠʝ, ʠ ʜʨʫʛʠʝ ʤʝʭʘʥʠʟʤʳ ʧʨʠ ʠʥʬʝʢʮʠʠ ʂʆɺʀɼ-19 [14]. 

 

ʄʠʢʨʦʙʠʦʤ-ʠʤʤʫʥʥʳʡ ʚʢʣʘʜ ʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ. ʂʠʰʝʯʥʳʡ ʤʠʢʨʦʙʠʦʤ 

ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʨʝʛʫʣʷʪʦʨʦʤ ʠʤʤʫʥʥʳʭ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʭʦʟʷʠʥʘ ʠ ʩʯʠʪʘʝʪʩʷ 

ʮʝʥʪʨʘʣʴʥʳʤ ʬʘʢʪʦʨʦʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʚʦʩʧʘʣʝʥʠʶ ʚ ʢʦʥʪʝʢʩʪʝ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ 

ʩʠʥʜʨʦʤʘ (ʈʠʩʫʥʢʠ 4ï5) [13]. 

ʄʠʢʨʦʙʠʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ ʭʦʟʷʠʥʘ, ʨʝʛʫʣʠʨʫʷ ʦʙʤʝʥ ʚʝʱʝʩʪʚ 

ʨʘʟʣʠʯʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʢʦʥʪʘʢʪʦʤ, ʚʳʨʘʙʦʪʢʦʡ 

ʤʝʪʘʙʦʣʠʪʦʚ ʠ ʩʙʨʦʩʦʤ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʆʥʠ ʚʣʠʷʶʪ ʥʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʛʦʤʝʦʩʪʘʟ 

ʧʫʪʝʤ ʤʝʩʪʥʦʡ ʠʤʤʫʥʥʦʡ ʤʦʜʫʣʷʮʠʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʠ ʧʫʪʝʤ ʦʪʜʘʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʦʨʛʘʥʦʚ, ʪʘʢʠʭ ʢʘʢ ʞʠʨʦʚʘʷ ʪʢʘʥʴ, ʤʳʰʮʳ ʠ ʧʝʯʝʥʴ (ʈʠʩʫʥʦʢ 5) [13]. 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʠ ʥʦʚʘʷ ʩʦʚʨʝʤʝʥʥʘʷ ʨʦʣʴ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʧʨʦʪʠʚʦʠʥʬʝʢʮʠʦʥʥʦʡ ʠ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʡ ʟʘʱʠʪʳ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʯʘʩʪʠʠ ʚ ʨʝʛʫʣʷʮʠʠ 

ʩʠʩʪʝʤʥʦʛʦ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʛʦʤʝʦʩʪʘʟʘ. ʇʝʨʝʢʨʝʩʪʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʠʤʤʫʥʥʦʡ ʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʘʤʠ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ çʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ 

ʟʜʦʨʦʚʴʷè ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ ʦʨʛʘʥʠʟʤʘ ʠ ʠʛʨʘʝʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʨʦʣʴ ʚ ʝʛʦ 

ʘʜʘʧʪʘʮʠʠ ʢ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʧʠʪʘʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠʤʤʫʥʠʪʝʪʘ ʠ ʤʝʪʘʙʦʣʠʟʤʘ, ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ 

ʣʶʜʴʤʠ ʠ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʫʜʫʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ, 

ʚʦʟʤʦʞʥʦ, ʧʦʟʚʦʣʷʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʤʫʥʠʪʝʪ ʢʘʢ ʩʨʝʜʩʪʚʦ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʣʝʯʝʥʠʷ 

ʦʙʱʠʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ [13]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʤʤʫʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʷʭ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʦʞʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʤʝʞʜʫ ʠʤʤʫʥʥʦʡ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ 
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ʩʠʩʪʝʤʘʤʠ, ʠ ʣʫʯʰʝ ʚʩʝʛʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʩʪʦʷʥʠʷʭ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʥʘʯʠʥʘʷ ʦʪ ʯʨʝʟʤʝʨʥʦʛʦ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʧʠʪʘʥʠʷ ʠ 

ʟʘʢʘʥʯʠʚʘʷ ʷʚʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʥʘʨʫʰʝʥʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʚʦʩʧʘʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʠʣʠ ʨʝʛʫʣʠʨʫʶʱʠʤ 

ʬʘʢʪʦʨʦʤ ʠ ʚʢʣʶʯʘʝʪ ʠʤʤʫʥʥʫʶ ʩʠʛʥʘʣʠʟʘʮʠʶ ʣʠʙʦ ʚ ʠʩʪʠʥʥʳʭ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ 

ʠʤʤʫʥʥʳʭ ʢʣʝʪʢʘʭ, ʣʠʙʦ ʚ ʪʢʘʥʝʚʳʭ ʨʝʟʠʜʝʥʪʥʳʭ ʢʣʝʪʢʘʭ. 

 

 
ʈʠʩʫʥʦʢ 5. ʄʠʢʨʦʙʠʦʤ ʠ ʠʤʤʫʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ [13]. 

 

ʄʝʪʘʙʦʣʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʠ ʚʢʣʘʜ ʠʤʤʫʥʠʪʝʪʘ ʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʨʠʩʢʠ, ʦʧʨʝʜʝʣʷʝʤʳʝ 

ʥʘ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʵʪʘʧʘʭ ʞʠʟʥʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʧʠʪʘʥʠʷ, ʦʛʨʦʤʥʦʝ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʩʢʘʯʦʢ ʚ ʥʘʰʝʤ ʧʦʥʠʤʘʥʠʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʠʤʤʫʥʥʦʡ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʘʤʠ ʠ ʚʳʷʚʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʥʦʚʳʭ ʘʣʛʦʨʠʪʤʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʤʦʜʠʬʠʮʠʨʫʶʪ ʵʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʝʱʝ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʦʪʥʦʰʝʥʠʷ. 

ɹʫʜʫʱʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʙʫʜʫʪ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʫʛʣʫʙʣʝʥʠʠ ʥʘʰʝʛʦ ʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʧʦʥʠʤʘʥʠʷ ʠʤʤʫʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʝʨʝʢʨʝʩʪʥʳʭ ʩʚʷʟʝʡ, ʚʣʠʷʥʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʤʠʢʨʦʙʠʦʤʘ ʥʘ ʵʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʥʘ ʠʟʫʯʝʥʠʠ ʠʭ ʟʥʘʯʠʤʦʩʪʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ʚ 

ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʭ ʠʣʠ ʙʦʣʝʟʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʟʥʘʥʠʡ ʧʦʤʦʞʝʪ ʥʘʤ ʚʦ ʚʩʝʭ ʘʩʧʝʢʪʘʭ ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʴʷ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ. ɼʝʪʘʣʴʥʦʝ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʠʤʤʫʥʥʳʭ ʤʘʨʢʝʨʦʚ, ʛʝʥʝʪʠʢʠ 

ʭʦʟʷʠʥʘ, ʵʧʠʛʝʥʝʪʠʢʠ ʠ ʢʦʥʬʠʛʫʨʘʮʠʡ ʤʠʢʨʦʙʠʦʤʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ 

ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʫ ʣʠʮ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. ɸʥʘʣʦʛʠʯʥʳʤ 

ʦʙʨʘʟʦʤ, ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʥʘʮʝʣʝʥʥʳʝ ʥʘ ʢʣʶʯʝʚʳʝ ʮʝʥʪʨʳ ʠʤʤʫʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʠʤʤʫʥʥʦʛʦ ʚʢʣʘʜʘ ʚ 
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ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʦʥʠʤʘʥʠʝ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ ʧʝʨʝʢʨʝʩʪʥʳʭ ʠʤʤʫʥʦ-

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʘ ʪʘʢʞʝ ʩʚʷʟʘʥʥʳʭ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʠ ʤʠʢʨʦʙʠʦʤʦʤ 

ʤʦʜʠʬʠʢʘʮʠʡ ʵʪʦʡ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʣʫʯʰʝ ʧʦʥʷʪʴ ʬʦʨʤʠʨʫʶʱʠʝ 

ʩʠʣʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʠʤʤʫʥʥʳʡ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʛʦʤʝʦʩʪʘʟ ʠ ʧʘʪʦʛʝʥʝʟ ʠʤʤʫʥʦ-

ʦʧʦʩʨʝʜʦʚʘʥʥʳʭ ʠʣʠ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ [13]. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 

ʮʠʨʢʘʜʥʳʝ ʯʘʩʳ ʥʘʢʣʘʜʳʚʘʶʪ ʚʨʝʤʝʥʥʦʡ ʨʠʪʤ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ ʛʝʧʘʪʦʮʠʪʦʚ, ʢʦʪʦʨʳʡ 

ʩʠʥʭʨʦʥʠʟʠʨʫʝʪ ʤʝʪʘʙʦʣʠʟʤ ʛʝʧʘʪʦʮʠʪʦʚ ʩ ʩʫʪʦʯʥʳʤʠ ʨʠʪʤʘʤʠ ʧʠʪʘʥʠʷ ʠ ʛʦʣʦʜʘʥʠʷ [15]. 

ʕʪʠ ʜʚʘ ʤʝʭʘʥʠʟʤʘ ʧʦʟʚʦʣʷʶʪ ʨʘʟʜʝʣʠʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ ʙʠʦʭʠʤʠʯʝʩʢʠ 

ʥʝʩʦʚʤʝʩʪʠʤʳʝ ʨʝʘʢʮʠʠ ʠʣʠ ʙʝʩʧʦʣʝʟʥʳʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʮʠʢʣʳ. ʅʘʧʨʠʤʝʨ, ʛʣʶʢʦʥʝʦʛʝʥʝʟ 

ʚʳʰʝ ʚʦ ʚʨʝʤʷ ʛʦʣʦʜʘʥʠʷ ʠ ʣʦʢʘʣʠʟʫʝʪʩʷ ʚ ʧʝʨʠʧʦʨʪʘʣʴʥʦʡ ʦʙʣʘʩʪʠ, ʪʦʛʜʘ ʢʘʢ ʛʣʠʢʦʣʠʟ 

ʧʨʝʦʙʣʘʜʘʝʪ ʚʦ ʚʨʝʤʷ ʢʦʨʤʣʝʥʠʷ ʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʝʨʠʮʝʥʪʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ. ɸʥʘʣʦʛʠʯʥʦʝ 

ʨʘʟʜʝʣʝʥʠʝ ʤʝʞʜʫ ʢʘʪʘʙʦʣʠʯʝʩʢʠʤʠ (ʧʝʨʠʧʦʨʪʘʣʴʥʳʤʠ) ʠ ʘʥʘʙʦʣʠʯʝʩʢʠʤʠ 

(ʧʝʨʠʮʝʥʪʨʠʯʝʩʢʠʤʠ) ʨʝʘʢʮʠʷʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʜʣʷ ʤʝʪʘʙʦʣʠʟʤʘ ʭʦʣʝʩʪʝʨʠʥʘ, ʞʠʨʥʳʭ ʢʠʩʣʦʪ 

ʠ ʛʣʶʪʘʤʠʥʘ. ɽʩʣʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʛʝʧʘʪʦʮʠʪʦʚ (ʢʣʠʝʥʪʩʢʠʭ ʢʣʝʪʦʢ) ʩʪʨʦʙʠʨʫʶʪʩʷ 

ʟʦʥʘʣʴʥʦʩʪʴʶ, ʪʦ ʠʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʢʣʝʪʦʢ, 

ʢʣʝʪʦʢ ʂʫʧʬʝʨʘ ʠ ʟʚʝʟʜʯʘʪʳʭ ʢʣʝʪʦʢ, ʪʘʢʞʝ ʤʦʛʫʪ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʭʦʜʥʫʶ ʢʘʨʪʠʥʫ 

ʟʦʥʘʣʴʥʦʩʪʠ, ʦʙʨʘʟʫʷ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʝʜʠʥʠʮʫ. ʍʦʪʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʚ ʧʦʜʜʝʨʞʢʫ ʵʪʦʛʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ, ʚ ʣʠʪʝʨʘʪʫʨʝ ʝʩʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʢʣʝʪʢʠ ʂʫʧʬʝʨʘ ʤʦʛʫʪ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʘʥʘʣʦʛʠʯʥʦʝ ʟʦʥʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦ 

ʚʳʨʘʚʥʠʚʘʝʪ ʠʭ ʩ ʢʣʝʪʢʘʤʠ-ʢʣʠʝʥʪʘʤʠ. 

ɹʫʜʫʱʘʷ ʦʩʥʦʚʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʪʢʘʥʝʚʦʛʦ ʠʤʤʫʥʦʤʝʪʘʙʦʣʠʟʤʘ, ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ 

ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʷʭ ʪʢʘʥʝʚʳʭ ʨʝʟʠʜʝʥʪʥʳʭ ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ. ʕʪʘ ʧʝʨʩʧʝʢʪʠʚʘ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʠʜʝʝ, ʯʪʦ ʵʚʦʣʶʮʠʷ ʤʝʪʘʟʦʘʥʦʚ ʩʚʷʟʘʥʘ ʩ ʢʣʝʪʦʯʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʢʣʝʪʢʘʤ 

[16]. ʕʪʠ ʪʢʘʥʝʚʳʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʢʣʝʪʢʠ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʠʤʤʫʥʥʳʝ ʠ ʩʪʨʦʤʘʣʴʥʳʝ 

ʢʣʝʪʢʠ, ʧʨʦʜʫʮʠʨʫʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ 

ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʭ ʢʣʝʪʦʢ ʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʦʨʛʘʥʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʘʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʝʜʠʥʠʮʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʦʨʛʘʥʦʚ ʩʦʩʪʦʠʪ ʠʟ ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʭ, ʠʤʤʫʥʥʳʭ ʠ 

ʩʪʨʦʤʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʥʝʧʨʝʨʳʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʩ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʦʡ. ɺ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʵʪʦ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʤʝʪʘʙʦʣʠʪʦʚ ʦʧʦʩʨʝʜʫʝʪʩʷ 

ʜʘʪʯʠʢʦʤ ʞʠʨʥʳʭ ʢʠʩʣʦʪ PPARy, ʪʦʛʜʘ ʢʘʢ ʚ ʧʝʯʝʥʠ ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʦ 

ʨʝʮʝʧʪʦʨʦʤ ʦʢʩʠʩʪʝʨʦʣʘ LXRa. ʅʘ ʦʩʥʦʚʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʝʜʠʥʠʮʫ ʥʘʢʣʘʜʳʚʘʶʪʩʷ 

ʥʝʡʨʦʥʘʣʴʥʳʝ, ʛʦʨʤʦʥʘʣʴʥʳʝ ʠ ʮʠʨʢʘʜʥʳʝ ʚʭʦʜʳ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʢʦʦʨʜʠʥʘʮʠʶ 

ʤʝʞʜʫ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʦʨʛʘʥʘʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʢ ʚʳʟʦʚʘʤ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ (ʈʠʩʫʥʦʢ 6) [17]. 

ɺ ʧʝʨʠʧʦʨʪʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʚʦʨʦʪʥʘʷ ʚʝʥʘ ʠ ʧʝʯʝʥʦʯʥʘʷ ʘʨʪʝʨʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʢʠʩʣʦʨʦʜ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦʛʜʘ ʢʘʢ ʧʝʨʠʮʝʥʪʨʘʣʴʥʘʷ ʦʙʣʘʩʪʴ ʙʝʜʥʘ 

ʢʠʩʣʦʨʦʜʦʤ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʥʝʨʛʦʟʘʪʨʘʪʥʳʝ ʢʘʪʘʙʦʣʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʣʦʢʘʣʠʟʫʶʪʩʷ ʚ 

ʧʝʨʠʧʦʨʪʘʣʴʥʦʡ ʦʙʣʘʩʪʠ, ʪʦʛʜʘ ʢʘʢ ʘʥʘʙʦʣʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʛʝʧʘʪʦʮʠʪʘʤʠ ʚ 

ʧʝʨʠʮʝʥʪʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ. ʇʝʨʠʮʝʥʪʨʘʣʴʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʫʪʝʤ Wnt-ɓ-

ʢʘʪʝʥʠʥʘ/Tcf, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʫʪʴ HRas ʢʦʥʪʨʦʣʠʨʫʝʪ ʧʨʦʛʨʘʤʤʫ ʟʦʥʘʣʴʥʦʩʪʠ ʚʦʢʨʫʛ 

ʧʝʨʠʧʦʨʪʘʣʴʥʦʡ ʦʙʣʘʩʪʠ. ʌʝʨʤʝʥʪʳ ʠʣʠ ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʫʶ ʣʦʢʘʣʠʟʘʮʠʶ ʚ ʧʝʨʠʧʦʨʪʘʣʴʥʦʡ ʠʣʠ ʧʝʨʠʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʘʭ, 

ʧʝʨʝʯʠʩʣʝʥʳ ʨʷʜʦʤ ʩ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʫʯʘʩʪʚʫʶʪ [17].  
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ɺ ʩʚʷʟʠ ʩ ʚʦʟʥʠʢʘʶʱʝʡ ʧʘʥʜʝʤʠʝʡ COVID-19, ʚʳʟʚʘʥʥʦʡ ʚʠʨʫʩʦʤ SARS-CoV-2, ʧʦʠʩʢ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʱʠʪʥʳʭ ʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʩʪʨʘʪʝʛʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʦʩʦʙʳʡ ʠ ʥʝʦʪʣʦʞʥʳʡ ʠʥʪʝʨʝʩ [18]. ʎʠʥʢ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʤʦʜʫʣʠʨʫʝʪ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʡ ʠ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʡ ʠʤʤʫʥʠʪʝʪ ʠ ʨʝʛʫʣʠʨʫʝʪ ʚʦʩʧʘʣʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʦʪʩʫʪʩʪʚʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʥʝʢʦʪʦʨʳʝ ʧʨʠʟʥʘʢʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʤʦʜʫʣʷʮʠʷ 

ʮʠʥʢʦʚʦʛʦ ʩʪʘʪʫʩʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦʡ ʧʨʠ COVID-19 [18].  

 

 
 
ʈʠʩʫʥʦʢ 6. ʄʝʪʘʙʦʣʠʯʝʩʢʘʷ ʠ ʠʤʤʫʥʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʧʝʯʝʥʠ: ɸ) ʤʦʜʝʣʴ ʪʦʛʦ, ʢʘʢ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠ ʠʤʤʫʥʥʳʝ ʬʫʥʢʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʟʦʥʠʨʦʚʘʥʳ ʚ ʧʝʯʝʥʠ; B) ʤʝʪʘʙʦʣʠʯʝʩʢʘʷ 

ʟʦʥʘʣʴʥʦʩʪʴ ʧʝʯʝʥʠ [17]. 

 

 
 

ʈʠʩʫʥʦʢ 7. ʇʨʝʜʣʘʛʘʝʤʳʝ ʟʘʱʠʪʥʳʝ ʤʝʭʘʥʠʟʤʳ ʮʠʥʢ ʚ ʂʆɺʀɼ-19 [18]. 
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1. ʎʠʥʢ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʝʪ ʤʦʨʬʦʣʦʛʠʶ ʨʝʩʥʠʯʝʢ [19] ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʮʠʣʠʘʨʥʳʡ 

ʨʠʪʤ ʯʘʩʪʦʪʳ [20] ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʣʫʯʰʘʝʪʩʷ ʤʫʢʦʮʠʣʠʘʨʥʳʡ ʢʣʠʨʝʥʩ ʠ ʫʜʘʣʝʥʠʝ ʙʘʢʪʝʨʠʡ 

ʠ ʚʠʨʫʩʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʯʘʩʪʠʮʳ. ʇʫʪʝʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʚʝʨʭ ʧʣʦʪʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʙʝʣʢʦʚ 

ZO-1 ʠ ʂʣʦʜʠʥ-1 [21] ʠ ʫʚʝʣʠʯʝʥʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ 

ʵʧʠʪʝʣʠʷ [22] ʮʠʥʢ ʧʦʚʳʰʘʝʪ ʙʘʨʴʝʨʥʫʶ ʬʫʥʢʮʠʶ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʢʦʨʦʥʘʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʫʭʫʜʰʘʝʪ ʤʫʢʦʮʠʣʠʘʨʥʳʡ ʢʣʠʨʝʥʩ [23] ʧʨʝʜʨʘʩʧʦʣʘʛʘʷ ʣʝʛʢʠʝ ʢ 

ʜʘʣʴʥʝʡʰʝʡ ʚʠʨʫʩʥʦʡ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʘʛʨʝʩʩʠʠ. 

2. ʎʠʥʢ ʤʦʞʝʪ ʪʘʢʞʝ ʦʙʣʘʜʘʪʴ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʟʘ ʩʯʝʪ ʠʥʛʠʙʠʨʦʚʘʥʠʷ 

RdRp ʠ ʙʣʦʢʠʨʦʚʘʥʠʝ ʜʘʣʴʥʝʡʰʝʡ ʨʝʧʣʠʢʘʮʠʠ ʚʠʨʫʩʥʦʡ ʈʅʂ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʝ 7 ʜʣʷ 

SARS-CoV [24]. ʂʦʩʚʝʥʥʳʝ ʜʘʥʥʳʝ ʪʘʢʞʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ Zn2+ ʤʦʞʝʪ ʩʥʠʞʘʪʴ 

ʘʢʪʠʚʥʦʩʪʴ ACE2 [25], ʢʘʢ ʠʟʚʝʩʪʥʦ, ʷʚʣʷʝʪʩʷ ʨʝʮʝʧʪʦʨ ʜʣʷ SARS-CoV-2 [26]. 

3. ʄʦʜʫʣʷʮʠʷ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʮʠʥʢʦʤ ʪʘʢʞʝ ʤʦʞʝʪ ʦʛʨʘʥʠʯʠʪʴ ʆʈɺʀ-

ʢʦʚ-2 ʠʥʬʝʢʮʠʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʯʝʨʝʟ up-ʨʝʛʫʣʷʮʠʶ ʧʨʦʜʫʢʮʠʠ IFNa [27] ʠ ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʠ [28]. ʇʦʩʣʝʜʥʝʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʦʩʨʝʜʦʚʘʥʦ ʯʝʨʝʟ IFNa-

ʠʥʜʫʮʠʨʦʚʘʥʥʫʶ ʩʠʛʥʘʣʠʟʘʮʠʶ JAK1/STAT1 ʠ up-ʨʝʛʫʣʷʮʠʶ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʙʝʣʢʦʚ (ʈʅʂ 

ʠ ʇʂʈ), ʢʦʪʦʨʳʝ ʨʘʟʨʫʰʘʶʪ ʚʠʨʫʩʥʫʶ ʈʅʂ ʠ ʠʥʛʠʙʠʨʫʶʪ ʝʝ ʪʨʘʥʩʣʷʮʠʶ [29]. 

4. ʏʨʝʟʤʝʨʥʘʷ ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʧʨʦʠʟʚʦʜʩʪʚʫ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʮʠʪʦʢʠʥʦʚʳʡ ʰʪʦʨʤ ʠʛʨʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʨʦʣʴ ʚ COVID-19 ʧʘʪʦʛʝʥʝʟʝ [30]. ʎʠʥʢ ʦʙʣʘʜʘʝʪ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʟʘ 

ʩʯʝʪ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʀʂʂ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ NF-kB, ʧʨʠʚʦʜʷʱʘʷ ʢ 

ʧʦʥʠʞʝʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ [31ï32]. ʄʦʜʫʣʷʮʠʷ 

ʨʝʛʫʣʷʪʦʨʥʳʭ ʊ-ʢʣʝʪʦʢ ʬʫʥʢʮʠʠ ʮʠʥʢʦʤ ʤʦʛʫʪ ʪʘʢʞʝ ʦʛʨʘʥʠʯʠʚʘʪʴ ʯʨʝʟʤʝʨʥʫʶ 

ʚʦʩʧʘʣʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ [33ï34], ʘ ʪʘʢʞʝ ʧʦʥʠʞʘʶʱʝʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʨʦʜʫʢʮʠʠ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ [35ï36]. 

5. ʋʯʠʪʳʚʘʷ ʚʳʩʦʢʠʡ ʨʠʩʢ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ ʢʦʠʥʬʝʢʮʠʷ ʧʨʠ ʚʠʨʫʩʥʦʡ 

ʧʥʝʚʤʦʥʠʠ [37], Zn-ʠʥʜʫʮʠʨʦʚʘʥʥʦʝ ʠʥʛʠʙʠʨʦʚʘʥʠʝ S-ʨʦʩʪ ʧʥʝʚʤʦʥʠʡ ʯʝʨʝʟ ʤʦʜʫʣʷʮʠʶ 

ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ Mn (II) ʛʦʤʝʦʩʪʘʟʘ [38] ʷʚʣʷʝʪʩʷ ʧʦʣʝʟʥʦʡ. 

6. ʎʠʥʢʦʚʳʡ ʩʪʘʪʫʩ ð ʩʥʠʞʘʝʪ ʚʳʩʦʢʫʶ ʩʤʝʨʪʥʦʩʪʴ ʧʨʠ COVID-19. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʩʪʘʨʝʥʠʝ, ʠʤʤʫʥʦʜʝʬʠʮʠʪ, ʘ ʪʘʢʞʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʦʞʠʨʝʥʠʝ, ʜʠʘʙʝʪ 

ʠ ʜʨʫʛʠʝ ð ʘʪʝʨʦʩʢʣʝʨʦʟ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʷʚʣʷʝʪʩʷ ʩʫʤʤʠʨʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʚʳʩʦʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ [39ï40] ʧʨʠ ʜʝʬʠʮʠʪʝ ʮʠʥʢʘ [41]. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʜʦʙʘʚʣʝʥʠʝ Zn ʤʦʞʝʪ ʦʢʘʟʳʚʘʶʪ ʙʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʦʜʫʣʷʮʠʶ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ 

ʥʝʢʦʪʦʨʳʭ ʠʟ ʵʪʠʭ ʨʠʩʢʦʚ ʬʘʢʪʦʨʦʚ: ɸʎɽ2, ʘʥʛʠʦʪʝʥʟʠʥʧʨʝʚʨʘʱʘʶʱʠʡ ʬʝʨʤʝʥʪ 2; ʀʌʅ, 

ʠʥʪʝʨʬʝʨʦʥ; IKK, IkB ʢʠʥʘʟʘ; NF-kB, ʷʜʝʨʥʳʡ ʬʘʢʪʦʨ-kB; ʆʈɿ, ʦʩʪʨʳʝ ʨʝʩʧʠʨʘʪʦʨʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʜʠʩʪʨʝʩʩ-ʩʠʥʜʨʦʤ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ in vitro ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ Zn2+ ʦʙʣʘʜʘʝʪ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʟʘ 

ʩʯʝʪ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʈʅʂ-ʧʦʣʠʤʝʨʘʟʳ SARS-CoV. ʕʪʦʪ ʵʬʬʝʢʪ ʤʦʞʝʪ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʝ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʣʦʨʦʭʠʥʘ, ʠʟʚʝʩʪʥʦʛʦ ʢʘʢ ʠʦʥʦʬʦʨ ʮʠʥʢʘ. ʂʦʩʚʝʥʥʳʝ 

ʜʘʥʥʳʝ ʪʘʢʞʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ Zn2+ ʤʦʞʝʪ ʩʥʠʞʘʪʴ ʘʢʪʠʚʥʦʩʪʴ 

ʘʥʛʠʦʪʝʥʟʠʥʧʨʝʚʨʘʱʘʶʱʝʛʦ ʬʝʨʤʝʥʪʘ 2 (ACE2), ʢʦʪʦʨʳʡ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʷʚʣʷʝʪʩʷ ʨʝʮʝʧʪʦʨʦʤ 

ʜʣʷ SARS-CoV-2. ʋʣʫʯʰʝʥʠʝ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʮʠʥʢʦʤ ʤʦʞʝʪ ʪʘʢʞʝ 

ʧʨʦʠʩʭʦʜʠʪʴ ʟʘ ʩʯʝʪ ʫʩʠʣʝʥʠʷ ʨʝʛʫʣʷʮʠʠ ʧʨʦʜʫʢʮʠʠ ʠʥʪʝʨʬʝʨʦʥʘ Ŭ ʠ ʧʦʚʳʰʝʥʠʷ ʝʛʦ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʎʠʥʢ ʦʙʣʘʜʘʝʪ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, 

ʠʥʛʠʙʠʨʫʷ ʩʠʛʥʘʣʠʟʘʮʠʶ NF-kB ʠ ʤʦʜʫʣʷʮʠʶ ʨʝʛʫʣʷʪʦʨʥʳʭ ʬʫʥʢʮʠʡ ʊ-ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʦʛʨʘʥʠʯʠʚʘʪʴ ʮʠʪʦʢʠʥʦʚʳʡ ʰʪʦʨʤ ʧʨʠ COVID-19. ʋʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ Zn ʤʦʞʝʪ 

ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʨʠʩʢ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʦʠʥʬʝʢʮʠʠ ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʤʫʢʦʮʠʣʠʘʨʥʦʛʦ ʢʣʠʨʝʥʩʘ 
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ʠ ʙʘʨʴʝʨʥʦʡ ʬʫʥʢʮʠʠ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʵʧʠʪʝʣʠʷ, ʘ ʪʘʢʞʝ ʧʨʷʤʦʛʦ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʧʨʦʪʠʚ S. pneumoniae. ʎʠʥʢʦʚʳʡ ʩʪʘʪʫʩ ʪʘʢʞʝ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ 

ʨʘʟʚʠʪʠʷ ʪʷʞʝʣʦʛʦ COVID-19, ʚʢʣʶʯʘʷ ʩʪʘʨʝʥʠʝ, ʠʤʤʫʥʦʜʝʬʠʮʠʪ, ʦʞʠʨʝʥʠʝ, ʜʠʘʙʝʪ ʠ 

ʘʪʝʨʦʩʢʣʝʨʦʟ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʷʚʣʷʶʪʩʷ ʠʟʚʝʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ ʨʠʩʢʘ ʧʨʠ ʜʝʬʠʮʠʪʝ ʮʠʥʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, Zn ʦʙʣʘʜʘʝʪ ʟʘʱʠʪʥʳʤ ʵʬʬʝʢʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʠ 

ʘʜʲʶʚʘʥʪʥʦʡ ʪʝʨʘʧʠʠ COVID-19 ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʚʦʩʧʘʣʝʥʠʷ, ʫʣʫʯʰʝʥʠʷ 

ʤʫʢʦʮʠʣʠʘʨʥʦʛʦ ʢʣʠʨʝʥʩʘ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʀɺʃ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʣʝʛʢʠʭ, 

ʤʦʜʫʣʷʮʠʠ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʛʦ ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ [18]. 

ʅʦʚʘʷ ʫʧʨʘʚʣʷʝʤʘʷ ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ çʤʦʟʛʘ ʠ ʤʠʢʨʦʙʠʦʪʳè ð ɻ ʪʦ ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ 

ʧʨʦʛʨʘʤʤʘ ʧʘʮʠʝʥʪʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʧʠʪʘʪʝʣʴʥʦʡ 

ʵʧʠʛʝʥʝʪʠʢʠ ʠ ʬʘʨʤʵʧʠʛʝʥʝʪʠʢʠ, ʘ ʛʣʘʚʥʦʝ  ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʣʠʧʨʘʛʤʘʟʠʠ.  

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ, ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʠ 

ʫʧʨʘʚʣʷʝʤʦʝ ʟʘʱʠʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ/ʧʝʨʝʛʨʫʟʢʘ ð ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʨʘʙʦʪʫ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʝʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʘʥʜʝʤʠʯʝʩʢʠʝ 

ʘʪʘʢʠ. 

ɺʥʝʜʨʝʥʠʝ ʠʟʦʙʨʝʪʝʥʠʷ [4] ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʪ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ 

ʩʚʦʙʦʜʥʦ-ʨʘʜʠʢʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʠʥʚʘʟʠʚʥʦʡ ʜʝʪʦʢʩʠʢʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, 

ʦʧʪʠʤʠʟʘʮʠʠ ʥʝʡʨʦʛʝʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʩʦʩʫʜʠʩʪʦʛʦ ʪʦʥʫʩʘ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ 

ʬʫʥʢʮʠʡ ʫ ʣʠʮ ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ. 

ʅʘʩʪʦʷʱʝʝ ʠʟʦʙʨʝʪʝʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʚʳʰʝʥʠʠ ʜʠʝʪʠʯʝʩʢʦʛʦ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʥʘ ʮʠʨʢʘʜʠʘʥʥʫʶ 

ʥʝʡʨʦʦʩʴ çʤʠʢʨʦʙʠʦʪʘïʢʠʰʝʯʥʠʢïʤʦʟʛè, ʥʘ ʨʘʙʦʪʫ ʚʠʩʮʝʨʘʣʴʥʦʛʦ ʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ  ʦʙʝʩʧʝʯʠʚʘʶʪ ʮʠʨʢʘʜʠʘʥʥʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʝʡʨʦʦʩʠ çʤʦʟʛïʢʠʰʝʯʥʠʢè ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʠʪʘʥʠʝʤ çʤʦʟʛʘè ʠ 

çʤʠʢʨʦʙʠʦʪʳè. ʅʦʚʘʷ ʢʦʥʮʝʧʮʠʷ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʘʷ ʤʠʢʨʦʬʣʦʨʫ ʢʠʰʝʯʥʠʢʘ ʢʘʢ ʢʣʶʯʝʚʦʡ 

ʨʝʛʫʣʷʪʦʨ ʧʦʚʝʜʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʥʫ 

ʧʘʨʘʜʠʛʤʳ ʚ ʥʝʡʨʦʥʘʫʢʝ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʛʝʨʠʘʪʨʠʠ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʭʨʦʥʦʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʦʟʤʦʞʥʘ ʧʨʠ 

ʮʠʨʢʘʜʠʘʥʥʦʡ ʚʳʨʘʙʦʪʢʝ ʤʝʣʘʪʦʥʠʥʘ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʝʛʦ ʜʣʠʪʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ 

ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʙʦʪʳ ʪʨʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: 

ïʫʧʦʪʨʝʙʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʚ ʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʙʝʣʢʠ [4]. 

ïʚʦʟʜʝʡʩʪʚʠʷ ʩʚʝʪʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʣʠʥʳ ʩʚʝʪʦʚʦʛʦ ʩʧʝʢʪʨʘ [7], 

ïʘʢʪʠʚʘʮʠʠ ʧʨʦʧʨʠʦʮʝʧʪʠʚʥʦʡ ʩʝʥʩʦʨʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ [7]. 

ɼʣʠʪʝʣʴʥʳʡ, ʙʦʣʝʝ 15 ʤʠʥ, ʷʨʢʠʡ ʩʚʝʪ ʩʪʠʤʫʣʠʨʫʝʪ ʥʝʡʨʦʥʳ ʉʍʗ ʛʠʧʦʪʘʣʘʤʫʩʘ ʠ 

ʪʦʨʤʦʟʠʪ ʚʳʨʘʙʦʪʢʫ ʤʝʣʘʪʦʥʠʥʘ ʵʧʠʬʠʟʦʤ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʅ. ʇ. ʈʦʤʘʥʯʫʢ [4ï5, 7], 

ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʮʠʨʢʘʜʠʘʥʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʨʠʪʤʳ ʯʝʣʦʚʝʢʘ, 

ʫʩʪʨʦʡʩʪʚʘ (ʦʯʢʦʚ) ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, ʩʚʝʪʦʜʠʦʜʥʳʭ ʠʟʣʫʯʘʪʝʣʝʡ, 

ʨʝʛʫʣʷʪʦʨʦʚ ʨʝʞʠʤʦʚ ʧʦʜʘʯʠ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʚ ʚʠʜʝ ʦʯʢʦʚ, ʠʟʣʫʯʘʪʝʣʝʡ 

ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ, ʛʝʥʝʨʠʨʫʶʱʠʭ ʧʠʢʦʚʫʶ ʜʣʠʥʫ ʚʦʣʥʳ ʚ ʦʙʣʘʩʪʠ ʦʪ 480Ñ5 ʥʤ ʜʦ 490Ñ10 ʥʤ 

ʠ ʩʤʦʥʪʠʨʦʚʘʥʥʳʭ ʚ ʚʠʜʝ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʢʨʫʛʦʚ, ʵʣʣʠʧʩʦʚ ʠʣʠ ʣʠʥʠʡ ʥʘ ʩʚʝʪʦʧʨʦʟʨʘʯʥʦʡ 

ʦʩʥʦʚʝ, ʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʮʝʧʴ ʙʣʦʢʘ ʠʟʣʫʯʘʪʝʣʝʡ ʚʢʣʶʯʝʥʦ ʨʝʣʝ-ʧʨʝʨʳʚʘʪʝʣʴ ʩʚʝʪʦʚʦʛʦ 

ʧʦʪʦʢʘ ʩ ʧʦʩʪʦʷʥʥʳʤ ʚʨʝʤʝʥʝʤ 400 ʤʩ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʧʨʘʚʣʷʝʤʦʝ ʦʪ ʙʣʦʢʘ ʨʝʛʫʣʷʮʠʠ 

ʷʨʢʦʩʪʠ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʩʚʝʪʦʜʠʦʜʳ ʩʤʦʥʪʠʨʦʚʘʥʳ ʚ ʚʠʜʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ, 
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ʚʝʨʪʠʢʘʣʴʥʳʭ ʠʣʠ ʢʨʫʛʦʚʳʭ ʣʠʥʠʡ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʠʤʝʝʪʩʷ ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʝ ʧʨʦʤʝʞʫʪʢʠ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʟʨʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ. ʉʚʝʪʦʜʠʦʜʳ ʠʤʝʶʪ ʜʠʘʧʘʟʦʥ ʜʣʠʥ 

ʚʦʣʥ ʚ ʩʠʥʝʡ ʯʘʩʪʠ ʚʠʜʠʤʦʛʦ ʩʧʝʢʪʨʘ ʚʝʣʠʯʠʥʦʡ ʦʪ 480Ñ5 ʥʤ ʜʦ 490Ñ10 ʥʤ. ʀʩʪʦʯʥʠʢ 

ʧʠʪʘʥʠʷ ʩʚʝʪʦʜʠʦʜʦʚ ʩʤʦʥʪʠʨʦʚʘʥ ʚ ʦʧʨʘʚʝ ʦʯʢʦʚ. ʇʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʢʥʦʧʢʘʤʠ 

ʫʧʨʘʚʣʝʥʠʷ ʟʘʜʘʶʪʩʷ ʨʝʞʠʤ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʷʨʢʦʩʪʠ ʯʘʩʪʦʪʳ ʧʘʫʟ ʩʚʝʪʦʚʦʛʦ 

ʧʦʪʦʢʘ ʧʦ ʩʫʙʲʝʢʪʠʚʥʦʤʫ ʧʨʝʜʧʦʯʪʝʥʠʶ ʯʝʣʦʚʝʢʘ [7]. 

ʋʢʘʟʘʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʜʦʩʪʠʛʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʧʨʦʜʫʢʪʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ, 

ʜʠʝʪʠʯʝʩʢʦʛʦ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʜʣʷ ʙʦʣʴʥʳʭ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʠʰʝʤʠʝʡ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʤ ʩʦʙʦʡ ʟʘʣʠʚʘʝʤʫʶ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʞʠʜʢʦʩʪʴʶ ʩʤʝʩʴ, 

ʠʟʛʦʪʦʚʣʝʥʥʫʶ ʠʟ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʮʝʣʴʥʦʟʝʨʥʦʚʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʚ 

ʈʌ ʠ ʥʝ ʩʦʜʝʨʞʘʱʝʛʦ ʛʝʥʥʦ-ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʩʦʜʝʨʞʘʱʝʛʦ ʚʳʩʫʰʝʥʥʦʝ 

ʟʝʨʥʦ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ, ʪʝʨʤʦʦʙʨʘʙʦʪʘʥʥʦʝ ʤʝʪʦʜʦʤ ʚʟʨʳʚʘ, ʘʨʙʫʟʥʳʝ ʩʝʤʝʥʘ, ʩʝʤʝʥʘ ʣʴʥʘ, 

ʨʘʩʪʦʨʦʧʰʫ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʚʝʜʝʥʳ ʚʳʩʫʰʝʥʥʳʝ ʟʝʨʥʘ ʨʞʠ, ʪʝʨʤʦʦʙʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʦʤ 

ʚʟʨʳʚʘ, ʨʘʩʪʦʣʯʝʥʥʳʝ ʯʘʩʪʠʮʳ ʯʝʯʝʚʠʮʳ, ʛʨʝʮʢʠʭ ʠ ʢʝʜʨʦʚʳʭ ʦʨʝʭʦʚ, ʩʦʷ (ʚ ʚʠʜʝ ʦʢʘʨʳ), 

ʧʯʝʣʠʥʘʷ ʧʝʨʛʘ, ʧʦʨʦʰʦʢ ʪʦʧʠʥʘʤʙʫʨʘ, ʩʧʠʨʫʣʠʥʳ, ʣʘʤʠʥʘʨʠʠ, ʞʝʥʴʰʝʥʷ ʠ ʢʘʤʝʥʥʦʛʦ 

ʤʘʩʣʘ. 

ʂʦʤʧʦʥʝʥʪʳ ʥʘʭʦʜʷʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʩʦʦʪʥʦʰʝʥʠʠ, ʛ/100 ʛ ʛʦʪʦʚʦʛʦ ʩʫʭʦʛʦ ʧʨʦʜʫʢʪʘ: 

1) ʟʝʨʥʦ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ 19,5ï20,5, 

2) ʟʝʨʥʦ ʨʞʠ 19,5ï20,5, 

3) ʩʦʷ 19,5ï20,5, 

4) ʯʝʯʝʚʠʮʘ 10,5ï11,0, 

5) ʩʝʤʝʥʘ ʣʴʥʘ 5,0ï5,5, 

6) ʨʘʩʪʦʨʦʧʰʘ 5,0ï5,5, 

7) ʧʦʨʦʰʦʢ ʪʦʧʠʥʘʤʙʫʨʘ 2,5ï2,75, 

8) ʘʨʙʫʟʥʳʝ ʩʝʤʝʥʘ 2,5ï2,75, 

9) ʛʨʝʮʢʠʝ ʦʨʝʭʠ 2,5ï2,75, 

10) ʢʝʜʨʦʚʳʝ ʦʨʝʭʠ 2,5ï2,75, 

11) ʧʝʨʛʘ ʧʯʝʣʠʥʘʷ 2,5ï2,75, 

12) ʧʦʨʦʰʦʢ ʩʧʠʨʫʣʠʥʳ 2,5ï2,75, 

13) ʧʦʨʦʰʦʢ ʣʘʤʠʥʘʨʠʠ 2,5ï2,75, 

14) ʧʦʨʦʰʦʢ ʞʝʥʴʰʝʥʷ 0,5ï0,75, 

15) ʧʦʨʦʰʦʢ ʢʘʤʝʥʥʦʛʦ ʤʘʩʣʘ 0,5ï0,75. 

ʋʢʘʟʘʥʥʳʡ ʧʨʦʜʫʢʪ ʩʙʘʣʘʥʩʠʨʦʚʘʥ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ, 

ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʦʚ, ʢʣʝʪʯʘʪʢʠ ʠ ʜʨ., ʥʝʦʙʭʦʜʠʤʳʭ ʦʨʛʘʥʠʟʤʫ ʯʝʣʦʚʝʢʘ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ, ʪʚʦʨʯʝʩʢʠʭ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʭʨʦʥʠʯʝʩʢʦʡ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʩ ʧʦʤʦʱʴʶ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ ʜʠʝʪʠʯʝʩʢʦʛʦ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ ʟʘʷʚʣʝʥʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʋʢʘʟʘʥʥʳʝ ʧʨʠʟʥʘʢʠ ʷʚʣʷʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʠ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʫʩʪʦʡʯʠʚʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ ʩ ʧʦʟʠʮʠʠ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ, ʚʦ-ʧʝʨʚʳʭ, ʯʪʦ ʙʦʣʝʝ 33% ʛʨʘʞʜʘʥ, 

ʩʪʨʘʜʘʶʱʠʭ ʧʩʠʭʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʣʠʯʥʦʩʪʠ (ʜʝʧʨʝʩʩʠʷ, ʪʨʝʚʦʛʘ, 

ʥʝʤʦʪʠʚʠʨʦʚʘʥʥʳʝ ʩʪʨʘʭʠ), ʠʩʧʳʪʳʚʘʶʪ ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʦʚ çɺè ʚ ʨʘʮʠʦʥʝ ʧʦʚʩʝʜʥʝʚʥʦʛʦ 

ʧʠʪʘʥʠʷ. ɺʦ-ʚʪʦʨʳʭ, ʙʳʩʪʨʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʠ ʪʚʦʨʯʝʩʢʘʷ ʫʪʦʤʣʷʝʤʦʩʪʴ, ʘ ʪʘʢʞʝ 

ʩʥʠʞʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʜʝʬʠʮʠʪʘ ʞʝʣʝʟʘ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʝ 
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ʩʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʦʚ ɺ3, ɺ6, ɺ9 (ʬʦʣʠʝʚʘʷ ʢʠʩʣʦʪʘ) ʚ ʦʨʛʘʥʠʟʤʝ. ʌʦʣʠʝʚʘʷ ʢʠʩʣʦʪʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʠ ʯʘʩʪʠʯʥʦʤʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʠ ʜʦʣʛʦʩʨʦʯʥʦʡ 

ʧʘʤʷʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʘʧʦʤʠʥʘʥʠʷ. 

ɺ-ʪʨʝʪʴʠʭ, ʘʤʠʥʦʢʠʩʣʦʪʳ (ʚ ʪ. ʯ. ʠ ʥʝʟʘʤʝʥʠʤʳʝ) ʠ ʚʠʪʘʤʠʥʳ (ɺ3, ɺ6, ɺ9, ɺ12, ʉ ʠ ʜʨ.), 

ʘ ʪʘʢʞʝ ʚʝʜʫʱʠʝ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʳ (ʤʘʛʥʠʡ, ʮʠʥʢ, ʩʝʣʝʥ ʠ ʜʨ.) ʜʣʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ 

ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʥʝ ʩʠʥʪʝʟʠʨʫʶʪʩʷ, ʘ ʧʦʩʪʫʧʘʶʪ ʪʦʣʴʢʦ ʩ ʧʠʱʝʡ ʠ ʷʚʣʷʶʪʩʷ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤ ʙʘʟʠʩʦʤ ʧʦ ʧʦʜʜʝʨʞʘʥʠʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʡʨʦʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ 

ʠʥʪʝʛʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʳʩʰʝʡ ʥʝʨʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʧʦʩʨʝʜʩʪʚʦʤ 

ʛʘʨʤʦʥʠʟʘʮʠʠ ʙʠʦʬʠʟʠʯʝʩʢʠʭ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʛʦʨʤʦʥʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ 

ʮʠʢʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ çʭʨʦʥʦʙʠʦʣʦʛʠʷïʭʨʦʥʦʤʝʜʠʮʠʥʘè. 

ɺ ʥʘʩʪʦʷʱʝʤ ʠʟʦʙʨʝʪʝʥʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ 

ʧʠʪʘʥʠʷ  ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʧʘʪʝʥʪ ʈʌ RU 2423873 ʉ1 çʉʧʦʩʦʙ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʜʣʷ ʧʠʱʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʙʳʩʪʨʦʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ 

ʩʧʦʩʦʙ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʱʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʙʳʩʪʨʦʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʷè, 

ʧʨʠʦʨʠʪʝʪ ʦʪ 05.04.2010) [4].  

ɺ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʛʦ ʠʟʦʙʨʝʪʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʦʚʳʡ ʩʣʝʜʫʶʱʠʡ ʩʦʩʪʘʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʠʪʘʥʠʷ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʠ ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ, 

ʩʦʜʝʨʞʘʱʠʡ: 

ïʚʦ-ʧʝʨʚʳʭ, ʨʦʞʴ 19,5ï20,5% ʚ 100 ʛ ʛʦʪʦʚʦʛʦ ʩʫʭʦʛʦ ʧʨʦʜʫʢʪʘ ʢʘʢ ʙʘʟʦʚʳʡ ʌʇʇ, 

ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʚʦʩʧʦʣʥʝʥʠʷ ʥʝʜʦʩʪʘʶʱʠʭ ʧʦʣʝʟʥʳʭ ʚʝʱʝʩʪʚ, ʪʘʢ ʠ ʮʝʣʴʥʦʟʝʨʥʦʚʦʡ 

ʧʨʦʜʫʢʪ ð çʧʣʘʪʬʦʨʤʘè ʜʣʷ ʙʠʦʩʠʥʪʝʟʘ ʚʠʪʘʤʠʥʦʚ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʚ ʦʨʛʘʥʠʟʤʝ 

ʞʝʥʱʠʥʳ (ʵʥʜʦʢʨʠʥʥʦʡ ʠ ʜʨ. ʩʠʩʪʝʤ); 

ïʚʦ-ʚʪʦʨʳʭ, ʯʝʯʝʚʠʮʘ 10,5ï11,0% ʚ 100 ʛ ʛʦʪʦʚʦʛʦ ʩʫʭʦʛʦ ʧʨʦʜʫʢʪʘ ð ʚʘʞʥʳʡ ʠʩʪʦʯʥʠʢ 

ʞʝʣʝʟʘ ʠ ʬʦʣʠʝʚʦʡ ʢʠʩʣʦʪʳ. ʆʥʘ ʩʧʦʩʦʙʥʘ ʦʙʝʩʧʝʯʠʪʴ ʜʦ 90% ʩʫʪʦʯʥʦʡ ʥʦʨʤʳ ʵʪʠʭ ʚʝʱʝʩʪʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʯʝʣʦʚʝʢʫ. ʏʝʯʝʚʠʮʘ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʞʥʳʭ ʫʛʣʝʚʦʜʦʚ ʠ 

ʘʤʠʥʦʢʠʩʣʦʪ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʙʳʩʪʨʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʥʝʡʨʦʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʢʣʝʪʢʘʭ ʤʦʟʛʘ; 

ïʚ-ʪʨʝʪʴʠʭ, ʚʧʝʨʚʳʝ ʚʚʝʜʝʥʘ ʮʝʣʴʥʦʟʝʨʥʦʚʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟ ɻʄʆ ʩʦʷ 19,5ï20,5% ʚ 

100 ʛ ʛʦʪʦʚʦʛʦ ʩʫʭʦʛʦ ʧʨʦʜʫʢʪʘ ʩʦ ʩʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʨʝʰʘʶʱʠʤʠ ʧʦʩʪʘʚʣʝʥʥʫʶ ʪʝʭʥʠʯʝʩʢʫʶ ʟʘʜʘʯʫ; 

ïʚ-ʯʝʪʚʝʨʪʳʭ, ʚʚʝʜʝʥ ʧʦʨʦʰʦʢ ʪʦʧʠʥʘʤʙʫʨʘ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʜʦ 20% ʩʫʭʠʭ ʚʝʱʝʩʪʚ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʜʦ 80% ʩʦʜʝʨʞʠʪʩʷ ʧʦʣʠʤʝʨʥʦʛʦ ʛʦʤʦʣʦʛʘ ʬʨʫʢʪʦʟʳ ð ʠʥʫʣʠʥʘ. ʊʦʧʠʥʘʤʙʫʨ 

ʘʢʢʫʤʫʣʠʨʫʝʪ ʢʨʝʤʥʠʡ ʠʟ ʧʦʯʚʳ ʠ ʦʪʥʦʩʠʪʩʷ ʢ çʢʨʝʤʥʝʬʠʣʴʥʳʤè ʨʘʩʪʝʥʠʷʤ, ʩʦʜʝʨʞʘʥʠʝ 

ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 8% ʚ ʨʘʩʯʝʪʝ ʥʘ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʜʝʨʞʠʪ 

8 ʘʤʠʥʦʢʠʩʣʦʪ, ʢʦʪʦʨʳʝ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʪʦʣʴʢʦ ʨʘʩʪʝʥʠʷʤʠ ʠ ʥʝ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ 

ʯʝʣʦʚʝʢʘ: ʘʨʛʠʥʠʥ, ʚʘʣʠʥ, ʛʠʩʪʠʜʠʥ, ʠʟʦʣʝʡʮʠʥ, ʣʝʡʮʠʥ, ʣʠʟʠʥ, ʤʝʪʠʦʥʠʥ, ʪʨʠʧʪʦʬʘʥ, 

ʬʝʥʠʣʘʣʘʥʠʥ; 

ïʚ-ʧʷʪʳʭ, ʜʦʙʘʚʣʝʥ ʧʦʨʦʰʦʢ ʩʧʠʨʫʣʠʥʳ, ʠʤʝʶʱʠʡ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʧʦʣʥʦʮʝʥʥʳʡ 

ʙʝʣʦʢ, ʫʛʣʝʚʦʜʳ, ʞʠʨʳ, ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʳ, ʚʠʪʘʤʠʥʳ, ʬʠʢʦʮʠʘʥʠʥ, ʙʝʪʘ-ʢʘʨʦʪʠʥ, 

ʣʠʥʦʣʝʚʫʶ ʢʠʩʣʦʪʫ ʠ ʜʨʫʛʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʂʘʢ ʤʦʱʥʳʡ ʘʥʪʠʦʢʩʠʜʘʥʪ 

ʩʧʠʨʫʣʠʥʘ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʩʪʘʨʝʥʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʚ ʦʨʛʘʥʠʟʤʝ; 

ïʚ-ʰʝʩʪʳʭ, ʚʚʝʜʝʥʘ ʣʘʤʠʥʘʨʠʷ, ʢʦʪʦʨʘʷ ʦʙʣʘʜʘʝʪ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, 

ʘʥʪʠʤʠʢʨʦʙʥʳʤ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʠ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʤ ʜʝʡʩʪʚʠʝʤ. ɸʥʪʠʤʫʪʘʛʝʥʥʳʤ ʠ 

ʨʘʜʠʦʧʨʦʪʝʢʪʦʨʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʘ ʪʘʢʞʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʠ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. ɺ ʣʘʤʠʥʘʨʠʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʛʥʠʷ ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʫʶ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʚ 9ï10 
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ʨʘʟ, ʩʝʨʳ ð ʚ 17 ʨʘʟ, ʙʨʦʤʘ ð ʚ 13 ʨʘʟ. ɺ 1 ʢʛ ʣʘʤʠʥʘʨʠʠ ʩʦʜʝʨʞʠʪʩʷ ʩʪʦʣʴʢʦ ʡʦʜʘ, ʩʢʦʣʴʢʦ 

ʝʛʦ ʨʘʩʪʚʦʨʝʥʦ ʚ 100 000 ʣ ʤʦʨʩʢʦʡ ʚʦʜʳ. ʉʦʜʝʨʞʘʥʠʝ ʧʦʣʠʩʘʭʘʨʠʜʦʚ ʬʫʢʦʠʜʘʥʘ ʠ 

ʣʘʤʠʥʘʨʠʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʠ 

ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʕʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʦʪ ʙʘʣʘʥʩʘ ʣʠʧʠʜʦʚ, 

ʥʘʨʫʰʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʥʦʡ ʩʢʣʦʥʥʦʩʪʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʝʢ ʚ ʩʦʩʫʜʘʭ. ʃʘʤʠʥʘʨʠʥ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʛʠʧʦʪʝʥʟʠʚʥʳʡ ʵʬʬʝʢʪ 

ʠ ʧʨʦʷʚʣʷʝʪ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 30% ʦʪ ʘʢʪʠʚʥʦʩʪʠ ʛʝʧʘʨʠʥʘ; 

ïʚ-ʩʝʜʴʤʳʭ, ʥʘʪʫʨʘʣʴʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʧʝʮʠʘʣʴʥʦ ʧʝʨʝʨʘʙʦʪʘʥʥʦʝ (ʜʣʷ ʣʫʯʰʝʡ 

ʫʩʚʦʷʝʤʦʩʪʠ) ʢʘʤʝʥʥʦʝ ʤʘʩʣʦ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ ʜʘʥʥʳʡ ʩʦʩʪʘʚ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʙʘʟʠʩʘ ʧʦ 

ʧʦʜʜʝʨʞʘʥʠʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʡʨʦʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʠʥʪʝʛʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʳʩʰʝʡ 

ʥʝʨʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʛʘʨʤʦʥʠʟʘʮʠʠ ʙʠʦʬʠʟʠʯʝʩʢʠʭ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʠ ʛʦʨʤʦʥʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʮʠʢʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ çʭʨʦʥʦʙʠʦʣʦʛʠʷïʭʨʦʥʦʤʝʜʠʮʠʥʘè. 

ʂʣʠʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʯʨʝʞʜʝʥʠʠ 

çʈʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ɺʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʢʫʨʦʨʪʦʣʦʛʠʠ (ʌɻʋ çʈʅʎ ɺʄ 

ʠ ʂè) ʄʠʥʟʜʨʘʚʩʦʮʨʘʟʚʠʪʠʷ ʈʌ ʚ ʧʝʨʠʦʜ ʩ 20.10.2009 ʛ. ʧʦ 19.03.2010 ʛ. ʧʦ ʜʦʛʦʚʦʨʫ 

ˉ1389/09 ʦʪ 20.10.2009. 

ʋʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʣʠʥʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʚ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʜʦʟʘʭ ʠ ʨʝʞʠʤʘʭ:  

1) ʛʝʨʦʧʨʦʪʝʢʪʦʨʥʳʡ,  

2) ʜʝʟʠʥʪʦʢʩʠʢʘʮʠʦʥʥʳʡ,  

3) ʧʨʝʙʠʦʪʠʯʝʩʢʠʡ,  

4) ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʡ,  

5) ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ,  

6) ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʝ ʜʝʡʩʪʚʠʝ  

7) ʧʦʩʪʦʷʥʥʳʡ ʩʠʥʪʝʟ ʬʝʨʤʝʥʪʦʚ ʠ ʛʦʨʤʦʥʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ ʩ ʬʠʪʦʢʦʤʧʦʥʝʥʪʘʤʠ ʚ ʧʨʝʜʣʦʞʝʥʥʳʭ ʜʦʟʘʭ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʜʠʝʪʠʯʝʩʢʦʛʦ, ʧʨʝʙʠʦʪʠʯʝʩʢʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʧʨʠ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 

ɼʘʥʥʳʡ  ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʩʦʜʝʨʞʠʪ ʘʥʪʠʦʢʩʠʜʘʥʪʳ, ʚʠʪʘʤʠʥʳ, 

ʤʠʥʝʨʘʣʳ, ʬʠʪʦʧʨʦʜʫʢʪʳ, ʧʠʱʝʚʳʝ ʚʦʣʦʢʥʘ, ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʳ ʙʝʟ ʥʘʣʠʯʠʷ ɻʄʆ, 

ʢʦʥʩʝʨʚʘʥʪʦʚ ʠ ʧʠʱʝʚʳʭ ʭʠʤʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ. 

ʇʦʤʠʤʦ ʚʣʠʷʥʠʷ ʜʠʝʪʠʯʝʩʢʠʭ ʧʨʠʚʳʯʝʢ ʥʘ ʵʧʠʛʝʥʝʪʠʯʝʩʢʫʶ ʨʝʛʫʣʷʮʠʶ ʤʝʪʘʙʦʣʠʟʤʘ 

ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʨʝʞʠʤ ʩʥʘ, ʚʨʝʤʷ ʧʨʠʝʤʘ ʧʠʱʠ ʠ 

ʨʘʙʦʯʠʝ ʩʤʝʥʳ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʮʠʨʢʘʜʥʦʝ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ.  

ɼʘʞʝ ʦʜʥʘ ʥʦʯʴ ʥʝʜʦʩʳʧʘʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʛʠʧʝʨʤʝʪʠʣʠʨʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ 

ʪʢʘʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʯʘʩʦʚʳʭ ʛʝʥʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ 

ʥʘʨʫʰʝʥʠʶ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʛʣʶʢʦʟʝ. ʂʨʦʤʝ ʪʦʛʦ, ʤʝʪʘʙʦʣʠʪʳ ʷʚʣʷʶʪʩʷ ʩʫʙʩʪʨʘʪʘʤʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʜʠʬʠʢʘʮʠʡ ʭʨʦʤʘʪʠʥʘ ʠ ʠʛʨʘʶʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ 

ʨʦʣʴ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʫʪʝʡ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʝʪʘʙʦʣʠʪʳ, 

ʚʳʪʝʢʘʶʱʠʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʠʱʝʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʩʫʙʩʪʨʘʪʘʤʠ ʜʣʷ 

ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʛʠʩʪʦʥʦʚ ʤʦʜʠʬʠʢʘʮʠʠ ʬʝʨʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʪʦʤ ʚʣʠʷʶʪ ʥʘ 

ʫʧʣʦʪʥʝʥʠʝ ʭʨʦʤʘʪʠʥʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʣʠʥʠʡ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʪʦʛʦ, 

ʯʪʦ ʵʧʠʛʝʥʝʪʠʢʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʠ ʙʦʣʝʟʥʠ.  
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ʇʠʪʘʥʠʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʦʙʤʝʥ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʬʦʨʤʳ ʠ ʚʳʞʠʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ, ʠ ʧʦʵʪʦʤʫ 

ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤʠ ʜʚʠʞʫʱʠʤʠ ʩʠʣʘʤʠ ʵʚʦʣʶʮʠʠ. 

ɼʠʝʪʠʯʝʩʢʘʷ ʤʦʜʫʣʷʮʠʷ ʵʧʠʛʝʥʦʤʘ. ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʘ ʚʘʞʥʘʷ ʨʦʣʴ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ 

ʤʝʭʘʥʠʟʤʦʚ ʚ ʨʘʟʚʠʪʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʤʦʟʛʘ. ʆʜʥʘʢʦ ʧʨʦʛʨʝʩʩ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʘ ʧʫʪʠ 

ʢ ʧʦʥʠʤʘʥʠʶ ʤʝʭʘʥʠʟʤʦʚ ʚʳʟʚʘʥʥʳʭ ʜʠʝʪʦʡ ʠʟʤʝʥʝʥʠʡ ʦʛʨʘʥʠʯʝʥ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʟ-ʟʘ 

ʥʝʜʦʩʪʫʧʥʦʩʪʠ ʤʦʟʛʘ ʦʪ ʞʠʚʳʭ ʩʫʙʲʝʢʪʦʚ ʯʝʣʦʚʝʢʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʣʦʞʥʦʩʪʴʶ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʩʠʛʥʘʪʫʨ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʢʣʝʪʦʢ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ. 

ɺʩʝ ʙʦʣʴʰʝ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ 

(ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ, ʤʦʜʠʬʠʢʘʮʠʠ ʛʠʩʪʦʥʦʚ, ʥʢʈʅʂ) ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʠ ʦʙʨʘʟʫʶʪ 

çʵʧʠʛʝʥʝʪʠʯʝʩʢʫʶ ʩʝʪʴè. ʅʘʙʣʶʜʘʝʤʳʡ ʬʝʥʦʪʠʧ ð ʚʢʣʶʯʘʷ ʛʣʦʙʘʣʴʥʦʝ ʟʜʦʨʦʚʴʝ ʠ 

ʚʦʟʨʘʩʪʥʳʝ ʧʨʦʮʝʩʩʳ ð ̫ ʚʣʷʝʪʩʷ ʢʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʨʷʜʘ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ. 

ʌʘʢʪʦʨʳ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʩʪʘʚʣʷʶʪ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʩʣʝʜʳ 

ʥʘ ʥʘʰʝʡ ɼʅʂ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ; ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʦʢʘʟʳʚʘʶʪ ʟʘʱʠʪʥʦʝ 

ʜʝʡʩʪʚʠʝ, ʘ ʜʨʫʛʠʝ ð ʚʨʝʜʥʳ. ɹʦʛʘʪʳʝ ʬʨʫʢʪʘʤʠ ʠ ʦʚʦʱʘʤʠ ʜʠʝʪʳ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʩʭʦʜʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ɼʅʂ ʩ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. ɹʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʠ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ, ʘʢʪʠʚʠʨʫʝʤʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ 

ʧʠʱʝʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʧʦʤʦʛʣʦ ʙʳ ʦʮʝʥʠʪʴ ʨʦʣʴ ʠ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʧʦʣʴʟʫ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʜʣʷ ʥʘʰʝʛʦ ʟʜʦʨʦʚʴʷ [42ï43]. 

ʇʠʪʘʪʝʣʴʥʘʷ ʵʧʠʛʝʥʝʪʠʢʘ ʤʦʞʝʪ ʩʦʯʝʪʘʪʴʩʷ ʩ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ 

ʩʠʥʝʨʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʮʝʣʷʭ ʣʝʯʝʥʠʷ ʠʣʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʣʠ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʘ ʜʣʷ 

ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʙʨʝʤʝʥʠ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʧʦʪʦʤʩʪʚʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ ʟʜʦʨʦʚʦʡ ʜʠʝʪʳ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʠʪʘʥʠʷ ʠ 

ʵʧʠʛʝʥʝʪʠʢʠ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦʣʴʟʫ ʦʙʱʝʩʪʚʝʥʥʦʤʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʶ, ʘ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʤʦʞʝʪ ʩʪʘʪʴ ʯʘʩʪʴʶ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʧʘʮʠʝʥʪʘ. 

ʄʦʟʛ ʨʝʛʫʣʠʨʫʝʪ ʢʠʰʝʯʥʠʢ ʠ ʝʛʦ ʤʠʢʨʦʙʠʦʪʫ ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʡʨʦʘʥʘʪʦʤʠʯʝʩʢʠʭ, 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʭ ʥʝʡʨʦʩʝʪʝʚʳʭ ʧʫʪʝʡ, ʩʦʦʙʱʘʶʱʠʭʩʷ ʩ ʧʦʤʦʱʴʶ 

ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ, ʥʝʡʨʦʧʝʧʪʠʜʦʚ ʠʣʠ ʧʨʦʜʫʢʪʦʚ ʤʠʢʨʦʙʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʤʠʢʨʦʙʠʦʪʫ ʢʠʰʝʯʥʠʢʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʚʣʠʷʝʪ ʥʘ ʤʦʟʛ. ʕʪʠ ʜʚʘ 

ʩʧʦʩʦʙʘ ʬʦʨʤʠʨʫʶʪ ʜʚʫʥʘʧʨʘʚʣʝʥʥʫʶ ʩʚʷʟʴ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʢʠʰʝʯʥʠʢʦʤ ʠ ʤʦʟʛʦʤ 

[44ï45]. 

ɼʠʩʙʘʢʪʝʨʠʦʟ ʢʠʰʝʯʥʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥ ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ, ʪʘʢʠʤʠ ʢʘʢ ʜʠʝʪʘ, ʩʪʨʝʩʩ, ʚʦʟʜʝʡʩʪʚʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʪʦʢʩʠʥʦʚ, ʣʝʢʘʨʩʪʚ 

ʠ ʧʘʪʦʛʝʥʦʚ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [46], ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʢʨʦʙʠʦʤ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʦʭʨʘʥʝʥʠʠ 

ʟʜʦʨʦʚʴʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʡ, ʠ ʩʫʱʝʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʢ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʤʫ ʪʘʨʛʝʪʠʨʦʚʘʥʠʶ ʤʠʢʨʦʙʠʦʤʘ, ʘ ʪʘʢʞʝ ʢ ʨʘʟʨʘʙʦʪʢʝ ʵʪʦʛʦ ʙʦʛʘʪʦʛʦ ʨʝʩʫʨʩʘ 

ʚ ʫʩʠʣʠʷʭ ʧʦ ʦʪʢʨʳʪʠʶ ʣʝʢʘʨʩʪʚ. ʆʜʥʘʢʦ ʚʩʝ ʙʦʣʴʰʝ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 

ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʩʘʤʘ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʜʝʡʩʪʚʠʝ ʮʝʣʦʛʦ ʨʷʜʘ ʢʩʝʥʦʙʠʦʪʠʢʦʚ, ʢʘʢ 

ʙʣʘʛʦʪʚʦʨʥʦ, ʪʘʢ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʨʝʜʥʦ. ʊʨʘʜʠʮʠʦʥʥʦ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʦʮʝʥʠʚʘʶʱʠʝ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʫ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʚ ʦʩʥʦʚʥʦʤ ʠʛʥʦʨʠʨʫʶʪ 

ʚʘʞʥʦʝ ʧʨʷʤʦʝ ʠ ʢʦʩʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʳʝ ʚʘʞʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʤʝʪʘʙʦʣʠʟʤʦʤ 

ʢʩʝʥʦʙʠʦʪʠʢʦʚ ʚ ʮʝʣʦʤ, ʩʫʱʝʩʪʚʫʝʪ ʣʠʰʴ ʥʝʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʘʩʰʪʘʙʘʭ ʚʣʠʷʥʠʷ 

ʤʠʢʨʦʙʠʦʤʘ ʢʦʥʢʨʝʪʥʦ ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʠ ʘʙʩʦʨʙʮʠʶ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ ʦ ʪʦʤ, 

ʢʘʢ ʵʪʦ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʩʠʩʪʝʤʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʩʭʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʪʦʢʩʠʯʥʳʭ 
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ʤʝʪʘʙʦʣʠʪʦʚ. ɿʥʘʯʝʥʠʝ ʢʘʢ ʤʠʢʨʦʙʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʢʩʝʥʦʙʠʦʪʠʢʦʚ, ʪʘʢ ʠ ʚʣʠʷʥʠʷ 

ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʥʘ ʬʝʨʤʝʥʪʥʳʝ ʩʠʩʪʝʤʳ ʧʝʯʝʥʠ ʭʦʟʷʠʥʘ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʥʘʙʠʨʘʝʪ 

ʦʙʦʨʦʪʳ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʨʦʙʣʝʤʫ ʚ ʫʩʠʣʠʷʭ ʧʦ ʦʪʢʨʳʪʠʶ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʠʤʝʶʱʠʭ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʠʣʠ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʨʝʘʢʮʠʷʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʠʢʨʦʙʥʳʝ 

ʬʘʢʪʦʨʳ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʚʣʠʷʥʠʷ, ʢʦʪʦʨʦʝ ʵʚʦʣʶʮʠʦʥʠʨʫʶʱʠʡ ʠ ʜʠʥʘʤʠʯʥʳʡ ʤʠʢʨʦʙʠʦʤ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʚ ʵʪʦʤ 

ʦʪʥʦʰʝʥʠʠ. ʀʥʪʝʛʨʠʨʦʚʘʚ ʚʢʣʘʜ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʚ ʩʦʭʨʘʥʝʥʠʝ ʟʜʦʨʦʚʴʷ ʠ ʧʘʪʦʛʝʥʝʟ 

ʙʦʣʝʟʥʝʡ ʢ ʤʝʪʘʙʦʣʠʟʤʫ ʢʩʝʥʦʙʠʦʪʠʢʦʚ, ʩʦʩʨʝʜʦʪʦʯʠʚ ʚʥʠʤʘʥʠʝ ʥʘ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘʭ, ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʤ ʜʝʡʩʪʚʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʭʠʤʠʯʝʩʢʠʭ 

ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʷʭ, ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʚ ʜʦʢʘʟʘʪʝʣʴʥʦʡ 

ʤʝʜʠʮʠʥʝ. 

ʃʦʢʘʣʠʟʘʮʠʷ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʥʝʦʜʥʦʨʦʜʥʳ ʧʦ 

ʚʩʝʤʫ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤʫ ʪʨʘʢʪʫ. ʕʪʘ ʜʠʥʘʤʠʯʝʩʢʘʷ ɻ ʢʦʩʠʩʪʝʤʘ ʢʠʰʝʯʥʠʢʘ ʩʦʩʪʦʠʪ ʠʟ 

ʤʥʦʛʠʭ ʫʥʠʢʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʪʘʢʠʭ ʢʘʢ ʤʠʢʨʦʥʠʰʠ, ʛʨʘʜʠʝʥʪʳ pH ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ 

ʤʠʢʨʦʙʥʦ-ʪʢʘʥʝʚʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʠʤʝʶʱʠʝ ʦʪʥʦʰʝʥʠʝ ʢ ʤʠʢʨʦʙʥʦʡ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ. 

ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʙʘʢʪʝʨʠʡ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ, ʧʨʠʯʝʤ ʧʦʩʣʝʜʥʠʝ ʦʮʝʥʢʠ 

1013 ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʩʚʷʟʘʥʳ ʩ ʤʠʢʨʦʙʥʳʤʠ ʛʝʥʘʤʠ, ʢʦʜʠʨʫʶʱʠʤʠ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʝʨʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʩʝʥʦʙʠʦʪʠʢʦʚ. ʕʪʠ 

ʙʘʢʪʝʨʠʠ, ʚʝʨʦʷʪʥʦ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳ ʜʣʷ ʬʘʨʤʘʢʦʤʠʢʨʦʙʠʦʤʠʢʠ ʠ ʦʙʠʪʘʶʪ ʚ ʨʝʘʢʮʠʦʥʥʦʡ 

ʢʘʤʝʨʝ ʩʦ ʩʨʝʜʥʠʤ ʨʅ 6,4ï7,0 ʠ ʙʦʣʝʝ ʥʠʟʢʠʤ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʤ 

ʧʦʪʝʥʮʠʘʣʦʤ, ʯʝʤ ʜʨʫʛʠʝ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʝ ʥʠʰʠ. ʇʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʧʦ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤʫ ʪʨʘʢʪʫ ʪʘʢʞʝ ʚʥʦʩʠʪ ʩʚʦʡ ʚʢʣʘʜ ʚ ʵʪʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʥʠʰʠ. 

ʅʘ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʮʝʣʳʡ 

ʨʷʜ ʬʘʢʪʦʨʦʚ, ʧʨʠ ʵʪʦʤ ʥʘʯʘʣʴʥʳʡ ʧʦʩʝʚ ʠ ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʢ ʟʜʦʨʦʚʦʤʫ ʧʦʜʦʙʠʶ 

ʚʟʨʦʩʣʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʧʦʩʦʙʦʤ ʜʦʩʪʘʚʢʠ (ʝʩʪʝʩʪʚʝʥʥʳʡ 

ʠʣʠ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ) ʠ ʨʘʥʥʠʤʠ ʩʭʝʤʘʤʠ ʢʦʨʤʣʝʥʠʷ (ʛʨʫʜʥʦʝ ʚʩʢʘʨʤʣʠʚʘʥʠʝ ʧʨʦʪʠʚ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʩʢʘʨʤʣʠʚʘʥʠʷ). ɻʝʥʝʪʠʢʘ ʭʦʟʷʠʥʘ ʪʘʢʞʝ ʠʛʨʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ, ʢʘʢ ʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʪʨʝʩʩ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ ʤʦʞʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʫʛʨʦʟʘ ʜʣʷ ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ. ʉʯʠʪʘʝʪʩʷ ʪʘʢʞʝ, ʯʪʦ 

çʟʘʧʘʜʥʘʷè ʜʠʝʪʘ ʥʘʨʫʰʘʝʪ ʮʝʣʦʩʪʥʦʩʪʴ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʚʳʰʝʥʥʦʝ 

ʧʦʪʨʝʙʣʝʥʠʝ ʢʣʝʪʯʘʪʢʠ ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ʌʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ 

ʤʦʛʫʪ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʪʘʙʠʣʴʥʦʩʪʠ ʤʠʢʨʦʙʠʦʤʘ ʟʜʦʨʦʚʴʷ, ʭʦʪʷ ʧʨʦʮʝʩʩ ʩʪʘʨʝʥʠʷ 

ʩʚʷʟʘʥ ʩ ʩʫʞʝʥʠʝʤ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʢʘʢ ʠ ʤʥʦʛʠʝ ʙʦʣʝʟʥʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʠ ʯʨʝʟʤʝʨʥʦʝ/ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ [46]. 

ʀʩʩʣʝʜʦʚʘʥʳ [46], ʤʠʢʨʦʙʥʳʝ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʢʦʤʧʣʝʢʩʥʳʝ 

ʨʘʟʣʠʯʠʷ ʤʦʛʫʪ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʠʨʘʚʥʠʚʘʪʴʩʷ ʢ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ, 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʛʝʥʦʤʘ ʭʦʟʷʠʥʘ ʦʙʲʷʩʥʷʝʪ ʥʝʢʦʪʦʨʳʝ 

ʨʘʟʣʠʯʠʷ ʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʠ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ. ʅʘʧʨʠʤʝʨ, ʤʠʢʨʦʙʥʳʝ ʬʝʨʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ɓ-ʛʣʶʢʫʨʦʥʠʜʘʟʳ, ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ 

ʧʦ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʩʫʙʩʪʨʘʪʘ ʠ ʘʢʪʠʚʥʦʩʪʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʘʢʪʝʨʠʡ, ʠʟ ʢʦʪʦʨʳʭ ʦʥʠ 

ʚʦʟʥʠʢʘʶʪ. ɼʨʫʛʠʝ ʠʟʚʝʩʪʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʦʩʪʘʚ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ, ʪʘʢʠʝ 

ʢʘʢ ʚʦʟʨʘʩʪ, ʛʦʨʤʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ ʠ ʧʦʣ, ʪʘʢʞʝ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʩ ʧʝʨʝʤʝʥʥʦʡ 

ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʦʡ ʧʨʝʧʘʨʘʪʘ ʠ ʚʣʠʷʶʪ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ 

ʬʝʨʤʝʥʪʳ ʤʝʪʘʙʦʣʠʟʤʘ ʢʩʝʥʦʙʠʦʪʠʢʦʚ. ʄʝʪʘʙʦʣʠʟʤ ʢʩʝʥʦʙʠʦʪʠʢʦʚ ʭʦʟʷʠʥʘ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ 

ʮʠʨʢʘʜʠʘʥʥʳʭ ʨʠʪʤʦʚ, ʠ ʵʪʦ ʤʦʞʝʪ ʪʘʢʞʝ ʙʳʪʴ ʠʩʪʠʥʥʦ ʤʠʢʨʦʙʥʦʡ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ 
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ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʪʦʤʫ ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʩʦʦʙʱʝʩʪʚʘ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʪʘʢʞʝ ʦʪʣʠʯʘʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʨʠʪʤʘʤʠ. ʊʘʢʞʝ ʧʦʢʘ ʥʝ ʷʩʥʦ, ʩʢʦʣʴʢʦ 

ʧʝʨʝʤʝʥʥʳʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʟʤʝʥʝʥʠʝʤ ʩʦʩʪʘʚʘ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʜʠʝʪʳ ʠ ʛʝʦʛʨʘʬʠʠ, ʦʩʪʘʚʣʷʶʪ ʩʚʦʡ ʩʣʝʜ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʢʩʝʥʦʙʠʦʪʠʯʝʩʢʦʤʫ 

ʤʝʪʘʙʦʣʠʟʤʫ. ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʤ ʤʦʜʠʬʠʮʠʨʫʝʤʦʡ ʧʨʠʨʦʜʳ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʚ 

ʢʦʥʪʝʢʩʪʝ ʜʠʝʪʳ ʠ ʛʝʦʛʨʘʬʠʠ ʷʚʣʷʝʪʩʷ ʧʝʨʝʜʘʯʘ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ 

ʧʦʨʬʠʨʘʥʘʟʳ, ʘʛʘʨʘʟʳ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʙʝʣʢʠ ʦʪ ʤʦʨʩʢʠʭ ʢʨʘʩʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʢ 

ʙʘʢʪʝʨʠʷʤ, ʦʙʠʪʘʶʱʠʤ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʷʧʦʥʩʢʠʭ ʠʥʜʠʚʠʜʫʫʤʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʭ ʧʦʪʨʝʙʣʝʥʠʷ ʤʦʨʩʢʠʤʠ ʚʦʜʦʨʦʩʣʷʤʠ [46]. 

ʄʥʦʛʠʝ ʢʩʝʥʦʙʠʦʪʠʢʠ ʪʘʢʞʝ ʚʣʠʷʶʪ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ. ʕʪʦ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʤʝʪʬʦʨʤʠʥ ʠ ʤʝʪʦʪʨʝʢʩʘʪ, ʠ 

ʧʩʠʭʦʪʨʦʧʥʳʝ ʘʛʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʆʣʘʥʟʘʧʠʥ. ɼʨʫʛʠʝ ʨʝʮʝʧʪʫʨʥʳʝ ʧʨʝʧʘʨʘʪʳ ʩʚʷʟʘʥʳ ʩ 

ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʨʘʟʥʦʦʙʨʘʟʠʠ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ, ʚʢʣʶʯʘʷ ʠʥʛʠʙʠʪʦʨʳ ʧʨʦʪʦʥʥʦʡ 

ʧʦʤʧʳ, ʦʧʠʦʠʜʳ ʠ ʥʝʩʪʝʨʦʠʜʥʳʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ. ʇʠʱʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ 

ʪʘʢʞʝ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ, ʚʢʣʶʯʘʷ ʧʦʣʠʬʝʥʦʣʴʥʳʝ 

ʬʠʪʦʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ (ʨʝʩʚʝʨʘʪʨʦʣ, ʬʣʘʚʦʥʦʠʜʳ), ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ 

ʠ ʩʣʦʞʥʳʡ ʵʬʠʨ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʪʝʨʦʣʘ. ʂʨʦʤʝ ʪʦʛʦ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʭʠʤʠʢʘʪʳ, ʚʢʣʶʯʘʷ ʵʥʜʦʢʨʠʥʥʳʝ ʨʘʟʨʫʰʘʶʱʠʝ ʭʠʤʠʢʘʪʳ, ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʧʝʩʪʠʮʠʜʳ ʠ 

ʟʘʛʨʷʟʥʠʪʝʣʠ, ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʫ, ʩʦʩʪʘʚ ʠ ʬʫʥʢʮʠʶ ʤʠʢʨʦʙʠʦʤʘ 

ʢʠʰʝʯʥʠʢʘ [46]. 

ʄʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʵʢʩʧʨʝʩʩʠʨʫʝʪ ʙʦʣʝʝ 3,3 ʤʠʣʣʠʦʥʘ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʛʝʥʦʚ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʛʝʥʦʤ ʯʝʣʦʚʝʢʘ ʵʢʩʧʨʝʩʩʠʨʫʝʪ ʪʦʣʴʢʦ 20 ʪʳʩʷʯ ʛʝʥʦʚ. ɻʝʥ-ʧʨʦʜʫʢʪʳ ʤʠʢʨʦʙʘ 

ʦʢʘʟʳʚʘʶʪ ʨʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʛʫʣʷʮʠʶ ʧʝʨʝʚʘʨʠʚʘʥʠʷ ʧʠʱʠ ʠ ʨʘʟʚʠʪʠʝ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ [47], ʯʪʦ ʤʘʥʠʧʫʣʷʮʠʠ ʩ ʥʝʧʘʪʦʛʝʥʥʳʤʠ 

ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʰʪʘʤʤʘʤʠ ʚ ʦʨʛʘʥʠʟʤʝ ʭʦʟʷʠʥʘ ʤʦʛʫʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʘʪʦʛʝʥʥʳʝ ʙʘʢʪʝʨʠʠ, ʚʳʟʳʚʘʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʈʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ, 

ʚʢʣʶʯʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʫʪʨʠʮʝʚʪʠʢʦʚ (ʧʨʝʙʠʦʪʠʢʦʚ ʠ ʧʨʦʙʠʦʪʠʢʦʚ), ʘ ʪʘʢʞʝ ʬʘʛʦʚ, 

ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤ CRISPR/Cas, ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʳʭ 

ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʜʠʩʙʠʦʟʘ (ʠʟʤʝʥʝʥʠʡ ʚ ʤʠʢʨʦʙʥʦʤ ʩʦʦʙʱʝʩʪʚʝ) ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ (ʥʘʧʨʠʤʝʨ, ʜʠʘʙʝʪʘ, ʦʞʠʨʝʥʠʷ ʠ ʜʨ.). 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [47], ʙʳʣ ʩʜʝʣʘʥ ʧʨʦʛʥʦʟ ʥʘ ʜʝʡʩʪʚʠʷ ʠ ʤʦʣʝʢʫʣʷʨʥʳʝ ʧʦʜʭʦʜʳ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʟʘʱʠʪʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʤʠʢʨʦʙʥʳʭ ʵʢʦʩʠʩʪʝʤ ʯʝʣʦʚʝʢʘ. ʀʟʤʝʨʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʬʠʣʦʤʝʪʘʛʝʥʦʤʥʳʭ ʠ ʤʠʢʨʦʙʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʤʠʢʨʦʙʠʦʤʘʭ 

ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʠ ʩʣʦʞʥʦʛʦ ʥʘʙʦʨʘ ʟʥʘʥʠʡ. ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ 

ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ, ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ 

ʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʤʝʶʪ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʮʝʥʢʠ 

ʢʘʢ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʢʦʩʠʩʪʝʤʳ ʠ ʚʳʷʩʥʝʥʠʷ 

ʤʝʭʘʥʠʟʤʘ ʜʝʡʩʪʚʠʷ ʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ ʭʦʟʷʠʥʘ ʠ ʝʛʦ ʤʠʢʨʦʙʠʦʤʘʭ. ʇʦʣʝʟʥʦʩʪʴ 

ʤʝʪʘʛʝʥʦʤʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʧʨʷʤʦʡ ʘʩʩʦʮʠʘʮʠʠ ʬʫʥʢʮʠʡ ʩʦʦʙʱʝʩʪʚʘ 

ʩ ʬʝʥʦʪʠʧʦʤ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʠ ʭʦʟʷʠʥʘ ʙʫʜʝʪ ʠʤʝʪʴ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʥʘʜʣʝʞʘʱʝʛʦ 

ʠʟʫʯʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʥʳʭ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ 

ʙʫʜʫʱʝʡ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʳ.  

ʉʦʚʨʝʤʝʥʥʦʝ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʥʝʜʨʝʥʠʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʩʪʫʣʘʪʦʚ ʧʠʪʘʥʠʷ ʦʪ 

çɿʜʦʨʦʚʦʝ ʧʠʪʘʥʠʝ ʤʘʪʝʨʠ ð ʣʫʯʰʝʝ ʥʘʯʘʣʦ ʞʠʟʥʠè ʜʦ  çɿʜʦʨʦʚʦʝ ʧʠʪʘʥʠʝ ʯʝʣʦʚʝʢʘ ð 

ʦʙʝʩʧʝʯʝʥʥʦʝ ʟʜʦʨʦʚʦʝ ʩʪʘʨʝʥʠʝè ʧʦʟʚʦʣʠʪ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ ʜʦʣʛʦʣʝʪʠʷ ʠ 

ʩʚʝʨʭʜʦʣʛʦʣʝʪʠʷ H. sapiens ʠ ʤʦʟʛʘ H. sapiens. 
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ʕʧʠʛʝʥʝʪʠʢʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʘʟʚʠʪʠʠ ʦʨʛʘʥʠʟʤʘ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʛʝʥʦʤʘ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʛʝʥʳ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʢʦʤʧʣʝʢʩʥʦ, ʢʘʢ ʜʚʝ 

ʥʝʨʘʟʨʳʚʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʩʠʩʪʝʤʳ, ʠ ʦʙʲʷʩʥʷʝʪ ʪʘʢʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ, ʢʘʢ 

ʧʣʘʩʪʠʯʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʤʥʦʞʝʩʪʚʘ ʬʝʥʦʪʠʧʦʚ ʥʘ ʦʩʥʦʚʝ ʦʜʥʦʛʦ ʛʝʥʦʪʠʧʘ. 

ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʦʪ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘ ʜʦ 

ʩʪʘʨʝʥʠʷ ʚ ʙʦʣʝʝ ʧʦʟʜʥʝʤ ʚʦʟʨʘʩʪʝ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʠ ʠʭ ʮʝʣʝʚʳʝ 

ʧʠʱʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʟʘʱʠʪʥʳʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʦʜʠʬʠʢʘʮʠʠ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ, ʧʨʠʯʝʤ ʧʠʪʘʥʠʝ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʞʠʟʥʠ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ. ʇʦʤʠʤʦ 

ʛʝʥʝʪʠʢʠ, ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʠʥʜʠʚʠʜʫʫʤʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʠʥʪʝʛʨʘʮʠʶ 

ʤʥʦʛʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ, ʥʘʯʠʥʘʶʱʠʭʩʷ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʨʝʟ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʦʜʠʬʠʢʘʮʠʠ.  

ʄʠʢʨʦ- ʠ ʤʘʢʨʦʥʫʪʨʠʝʥʪʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʬʨʫʢʪʘʤʠ ʠ ʦʚʦʱʘʤʠ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʩʭʦʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ɼʅʂ ʩ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ. ɹʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʠ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ, 

ʘʢʪʠʚʠʨʫʝʤʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʧʠʱʝʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʦʢʘʟʳʚʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʫʶ 

ʧʦʣʴʟʫ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʜʣʷ ʥʘʰʝʛʦ ʟʜʦʨʦʚʴʷ ʠ ʩʥʠʞʝʥʠʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ ʚʦʟʨʘʩʪ-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. ʇʠʪʘʪʝʣʴʥʘʷ (ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʘʷ) 

ʵʧʠʛʝʥʝʪʠʢʘ ʤʦʞʝʪ ʩʦʯʝʪʘʪʴʩʷ ʩ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ ʩʠʥʝʨʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʚ ʮʝʣʷʭ ʣʝʯʝʥʠʷ ʠʣʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʘ ʜʣʷ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʩ ʮʝʣʴʶ 

ʩʥʠʞʝʥʠʷ ʙʨʝʤʝʥʠ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʧʦʪʦʤʩʪʚʘ ʧʦʩʨʝʜʩʪʚʦʤ çʵʧʠʛʝʥʝʪʠʯʝʩʢʠ 

ʟʜʦʨʦʚʦʡè ʜʠʝʪʳ. ʂʘʢ ʚ ʨʘʟʚʠʪʳʭ, ʪʘʢ ʠ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ʦʧʪʠʤʠʟʘʮʠʷ ʨʘʮʠʦʥʘ 

ʧʠʪʘʥʠʷ ʤʘʪʝʨʝʡ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ɹʫʜʫʱʘʷ 

ʨʘʙʦʪʘ ʚ ʦʙʣʘʩʪʠ ʧʠʪʘʥʠʷ ʠ ʵʧʠʛʝʥʝʪʠʢʠ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦʣʴʟʫ 

ʦʙʱʝʩʪʚʝʥʥʦʤʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʶ, ʘ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʤʦʞʝʪ ʩʪʘʪʴ ʯʘʩʪʴʶ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʧʘʮʠʝʥʪʘ.  

ʄʦʜʠʬʠʢʘʮʠʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʚʢʣʶʯʘʶʪ ʢʨʘʪʢʦʩʨʦʯʥʦʝ 

ʤʝʪʠʣʠʨʦʚʘʥʠʝ ʛʠʩʪʦʥʦʚ, ʘʮʝʪʠʣʠʨʦʚʘʥʠʝ, ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ, ʫʙʠʢʚʠʪʠʥʠʨʦʚʘʥʠʝ ʠ ʙʦʣʝʝ 

ʜʦʣʛʦʩʨʦʯʥʳʡ ʩʘʡʣʝʥʩʠʥʛ ɼʅʂ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʤʦʟʛʘ H. sapiens ʧʦʟʚʦʣʷʝʪ ʩ ʧʦʤʦʱʴʶ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʩʪʘʨʝʥʠʷ ʫʧʨʘʚʣʷʪʴ ʟʜʦʨʦʚʳʤ ʜʦʣʛʦʣʝʪʠʝʤ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ: 

ïʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʠ ʛʠʙʨʠʜʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʣʘʩʪʝʨʘ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ; 

ïʨʝʛʫʣʷʮʠʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʯʘʩʦʚ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ 

ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ H. sapiens; 

ïɻ ʧʠʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʛʦ ʩʪʘʨʝʥʠʷ ʜʣʷ ʟʘʤʝʜʣʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ ʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ; 

ïʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʣʠʧʨʘʛʤʘʟʠʠ ʯʝʨʝʟ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʠʪʘʪʝʣʴʥʦʡ 

ʵʧʠʛʝʥʝʪʠʢʠ ʠ ʬʘʨʤʵʧʠʛʝʥʝʪʠʢʠ; 

ïʥʫʪʨʠʛʝʥʝʪʠʢʠ ʠ ʥʫʪʨʠʛʝʥʦʤʠʢʠ ð ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ 

çʤʦʟʛʘ ʠ ʤʠʢʨʦʙʠʦʪʳè ð ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʧʘʮʠʝʥʪʘ; 

ïʙʠʦʯʠʧʠʨʦʚʘʥʠʷ, ʥʝʡʨʦʥʥʳʭ ʠ ʤʦʟʛʦʚʳʭ ʯʠʧʦʚ, ʪʝʭʥʦʣʦʛʠʡ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ 

ʩʣʝʜʫʶʱʝʛʦ (ʥʦʚʦʛʦ) ʧʦʢʦʣʝʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʙʠʦʤʘʨʢʝʨʦʚ; 

ïʥʦʚʦʡ ɻʧʠʛʝʥʝʪʠʢʠ H. sapiens ʠ ʤʦʟʛʘ H. sapiens [1ï2].  

ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʙʘʢʪʝʨʠʡ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʯʝʣʦʚʝʢʘ ʜʦʩʪʠʛʘʝʪ ʦʪ 10 ʪʳʩʷʯ 

ʰʪʘʤʤʦʚ ð ʜʦ 50 ʪʳʩʷʯ. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʪʠʭ ʙʘʢʪʝʨʠʡ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

http://www.bulletennauki.com/


Бюллетень науки и практики / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ9. 2020 

https://doi.org/10.33619/2414-2948/58 

 

 Тип лицензии CC: Attribution 4.0 International (CC BY 4.0) 150 

ʩʦʪʝʥ ʪʨʠʣʣʠʦʥʦʚ, ʘ ʩ ʚʠʨʫʩʘʤʠ ð ʧʨʝʚʳʰʘʝʪ  ʢʚʘʜʨʠʣʣʠʦʥ. ʂʦʣʠʯʝʩʪʚʦ ʛʝʥʦʚ ʚ ʭʨʦʤʦʩʦʤʘʭ 

ʯʝʣʦʚʝʢʘ ʜʦʩʪʠʛʘʝʪ 25000; ʤʠʢʨʦʛʝʥʦʤ ʚʢʣʶʯʘʝʪ ʜʦ 5ï10 ʤʠʣʣʠʦʥʦʚ ʛʝʥʦʚ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ 

(ʟʘʤʝʥʘ) ʚʩʝʭ ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʫ ʯʝʣʦʚʝʢʘ ʪʨʝʙʫʝʪ ʥʝ ʤʝʥʝʝ 20ï25 ʣʝʪ, ʟʘ ʵʪʦ ʚʨʝʤʷ ʚʩʝ 

ʩʠʤʙʠʦʪʠʯʝʩʢʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʤʝʥʷʶʪʩʷ ʥʝ ʤʝʥʝʝ ʧʷʪʠ-ʰʝʩʪʠ ʨʘʟ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʚʳʩʦʢʦʡ ʘʜʘʧʪʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʥʘʜʦʨʛʘʥʠʟʤʘ. ɹʦʣʝʝ 80% ʵʥʝʨʛʠʠ 

ʯʝʣʦʚʝʢʘ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʚ ʤʠʪʦʭʦʥʜʨʠʷʭ, 20% ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʯʝʣʦʚʝʢʘ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ  ʢʠʰʝʯʥʠʢʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 90% ʵʥʝʨʛʠʠ ʜʣʷ ʢʣʝʪʦʢ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʠʰʝʯʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ. ʀʤʝʥʥʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ  

ʷʚʣʷʶʪʩʷ  ʢʣʶʯʝʚʳʤ ʟʚʝʥʦʤ, ʩʪʘʨʪʝʨʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʘ ʟʘʪʝʤ ʵʚʦʣʶʮʠʠ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʞʠʟʥʠ, ʚʢʣʶʯʘʷ ʯʝʣʦʚʝʢʘ, ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ. ʄʦʣʝʢʫʣʷʨʥʳʤʠ, ʢʣʝʪʦʯʥʳʤʠ ʠ 

ʩʨʝʜʦʚʳʤʠ  ʦʩʥʦʚʘʤʠ ʟʜʦʨʦʚʴʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʷʚʣʷʶʪʩʷ ʤʝʪʘʛʝʥʦʤ ʠ ʵʧʠʛʝʥʦʤ ʯʝʣʦʚʝʢʘ ʠ 

ʧʦʣʥʦʮʝʥʥʦʩʪʴ ʠʭ ʨʝʘʣʠʟʘʮʠʠ  ʚ ʢʦʥʢʨʝʪʥʳʭ  ʫʩʣʦʚʠʷʭ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʝ ʠ ʚʦʟʨʘʩʪ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʤʝʩʪʦ ʪʘʢʠʝ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʢʘʢ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʛʝʥʦʤʘ ʠ 

ʵʧʠʛʝʥʦʤʘ, ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ, ʭʨʦʥʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ, ʫʢʦʨʦʯʝʥʠʝ ʪʝʣʦʤʝʨ, ʫʪʨʘʪʘ 

ʧʨʦʪʝʦʩʪʘʟʠʩʘ, ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʝ ʜʠʩʬʫʥʢʮʠʠ, ʢʣʝʪʦʯʥʦʝ ʩʪʘʨʝʥʠʝ, ʠʩʪʦʱʝʥʠʝ  ʩʪʚʦʣʦʚʳʭ 

ʢʣʝʪʦʢ ʠ ʥʘʨʫʰʝʥʠʝ ʤʝʞʢʣʝʪʦʯʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʥʠʮʠʠʨʫʶʪʩʷ 

ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʧʠʪʘʥʠʝʤ ʠ ʜʠʩʙʘʣʘʥʩʦʤ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ. 

ʉ ʚʦʟʨʘʩʪʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʘʢʪʠʚʥʳʝ ʨʘʜʠʢʘʣʳ / ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ 

ʟʘʱʠʪʘ ʩʥʠʞʘʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʨʘʙʦʪʳ ʜʳʭʘʪʝʣʴʥʦʡ ʮʝʧʠ ʧʝʨʝʥʦʩʘ 

ʵʣʝʢʪʨʦʥʦʚ ʠ ʫʤʝʥʴʰʝʥʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ɸʊʌ. ʋʚʝʣʠʯʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʘʢʪʠʚʥʳʭ ʨʘʜʠʢʘʣʦʚ 

ʢʠʩʣʦʨʦʜʘ ʠ ʣʠʧʠʜʦʚ ʚ ʤʠʪʦʭʦʥʜʨʠʷʭ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʨʝʞʜʝʥʠʝʤ ʬʫʥʢʮʠʡ ʧʦʩʣʝʜʥʠʭ ʠ 

ʧʨʠʚʦʜʠʪ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʛʠʙʝʣʠ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʢʣʝʪʦʢ. ɼʦʣʛʦʣʝʪʠʶ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʨʷʜʘ ʙʝʣʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʦʡ (Mn-SOD; 

Cu/Zn, SOD; ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʘʷ ʢʘʪʘʣʘʟʘ). ɸʢʪʠʚʥʳʝ ʨʘʜʠʢʘʣʳ ʫʩʠʣʠʚʘʶʪ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʝ 

ʧʨʦʮʝʩʩʳ ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʢʣʝʪʦʢ ʚ ʦʪʚʝʪ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʝʩʩʳ ʠ ʩʠʛʥʘʣʳ, ʘʢʪʠʚʠʨʫʷ 

ʢʦʤʧʝʥʩʘʪʦʨʥʳʝ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʝ ʦʪʚʝʪʳ.  

SOD; ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʘʷ ʢʘʪʘʣʘʟʘ). ʉ  ʜʨʫʛʦʡ  ʩʪʦʨʦʥʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʦʙʨʘʟʫʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʙʣʘʜʘʶʱʠʭ ʥʝʡʨʦʛʦʨʤʦʥʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. 

ʇʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʝʥʦʤʘ, ʵʧʠʛʝʥʦʤʘ, ʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ 

ʬʘʢʪʦʨʘʤʠ ʩʨʝʜʳ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʜʠʝʪʳ ʠ ʚʳʷʚʣʷʪʴ ʩʨʝʜʠ ʠʟʚʝʩʪʥʳʭ ʠʣʠ ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʪʝ, ʢʦʪʦʨʳʝ  ʠʤʝʶʪ ʵʧʠʛʝʥʦʤʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. 

ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʫʜʝʣʷʝʪʩʷ ʩʦʟʜʘʥʠʶ 

ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʠʱʝʚʳʭ ʨʘʮʠʦʥʦʚ ʜʣʷ ʨʦʜʠʪʝʣʝʡ (ʧʨʝʞʜʝ ʚʩʝʛʦ ʞʝʥʱʠʥ ʚ 

ʜʝʪʦʨʦʜʥʦʤ ʚʦʟʨʘʩʪʝ) ʠ ʜʝʪʝʡ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ ʠʭ ʞʠʟʥʠ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʭʨʘʥʝʥʠʶ 

ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʥʦʡ ʵʢʦʣʦʛʠʠ ʙʫʜʫʱʠʭ ʤʘʪʝʨʝʡ, ʙʝʨʝʤʝʥʥʳʭ ʠ ʢʦʨʤʷʱʠʭ 

ʞʝʥʱʠʥ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʦʜʜʝʨʞʘʥʠʝ ʥʘ ʥʫʞʥʦʤ ʫʨʦʚʥʝ ʚʩʝʭ ʵʪʘʧʦʚ ʩʪʘʥʦʚʣʝʥʠʷ ʠ 

ʩʫʢʮʝʩʩʠʠ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʙʫʜʫʱʝʛʦ ʯʝʣʦʚʝʢʘ. ɹʦʣʝʝ ʰʠʨʦʢʦʝ  ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʠʱʝʚʳʭ ʨʘʮʠʦʥʦʚ ʥʘʩʝʣʝʥʠʷ ʥʘʭʦʜʷʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʧʠʱʝʚʳʝ ʨʘʮʠʦʥʳ ʩ ʫʯʝʪʦʤ ʵʪʥʠʯʝʩʢʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʠʭ ʚʦʟʨʘʩʪʘ, ʧʨʦʬʝʩʩʠʠ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʛʠʦʥʦʚ ʠʭ ʧʨʦʞʠʚʘʥʠʷ.  
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ʊʘʢʠʝ ʧʨʦʜʫʢʪʳ,  ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ (ʨʝʛʫʣʷʨʥʦʛʦ) ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ 

ʩʦʩʪʘʚʝ ʦʙʳʯʥʳʭ ʧʠʱʝʚʳʭ ʨʘʮʠʦʥʦʚ ʚʩʝʤʠ ʛʨʫʧʧʘʤʠ ʟʜʦʨʦʚʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʩʦʭʨʘʥʷʶʱʠʝ ʠ 

ʫʣʫʯʰʘʶʱʠʝ ʩʦʩʪʦʷʥʠʝ ʠʭ ʟʜʦʨʦʚʴʷ ʠ ʩʥʠʞʘʶʱʠʝ ʨʠʩʢ ʘʣʠʤʝʥʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ,  

ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʚ ʩʦʩʪʘʚʝ ʧʦʜʦʙʥʳʭ ʧʨʦʜʫʢʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʫʪʨʠʝʥʪʦʚ, ʩʧʦʩʦʙʥʳʭ 

ʦʢʘʟʳʚʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʵʬʬʝʢʪ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ,  ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ  ʠ/ʠʣʠ  

ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. ɺ ʢʘʪʝʛʦʨʠʶ  ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʦʪʥʦʩʷʪ ʧʨʦʜʫʢʪʳ, ʝʩʪʝʩʪʚʝʥʥʦ ʩʦʜʝʨʞʘʱʠʝ ʪʨʝʙʫʝʤʳʝ ʢʦʣʠʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʠʥʛʨʝʜʠʝʥʪʘ ʠʣʠ ʛʨʫʧʧʳ ʠʭ; ʥʘʪʫʨʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʙʦʛʘʱʝʥʥʳʝ ʢʘʢʠʤ-

ʣʠʙʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠʥʛʨʝʜʠʝʥʪʦʤ ʠʣʠ ʛʨʫʧʧʦʡ ʠʭ; ʥʘʪʫʨʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ, ʠʟ ʢʦʪʦʨʳʭ 

ʫʜʘʣʝʥ ʢʦʤʧʦʥʝʥʪ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʡ ʧʨʦʷʚʣʝʥʠʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʥʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ; ʥʘʪʫʨʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ, ʚ ʢʦʪʦʨʳʭ 

ʠʩʭʦʜʥʳʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ ʤʦʜʠʬʠʮʠʨʦʚʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦ ʦʥʠ ʥʘʯʠʥʘʶʪ ʧʨʦʷʚʣʷʪʴ ʩʚʦʶ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʫʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠʣʠ 

ʵʪʘ ʘʢʪʠʚʥʦʩʪʴ ʫʩʠʣʠʚʘʝʪʩʷ; ʥʘʪʫʨʘʣʴʥʳʝ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ, ʚ ʢʦʪʦʨʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʭ ʠʣʠ 

ʠʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ʙʠʦʫʩʚʦʷʝʤʦʩʪʴ ʚʭʦʜʷʱʠʭ ʚ ʥʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ  ʠʥʛʨʝʜʠʝʥʪʦʚ  

ʫʚʝʣʠʯʠʚʘʝʪʩʷ;  ʥʘʪʫʨʘʣʴʥʳʝ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ 

ʢʦʤʙʠʥʘʮʠʠ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʧʨʠʦʙʨʝʪʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʭʨʘʥʷʪʴ 

ʠ ʫʣʫʯʰʘʪʴ ʬʠʟʠʯʝʩʢʦʝ ʠ ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʠ/ʠʣʠ ʩʥʠʞʘʪʴ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʡ.  

ʂʠʰʝʯʥʘʷ ʤʠʢʨʦʙʠʦʪʘ ʠʛʨʘʝʪ ʞʠʟʥʝʥʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʘʭ ʟʜʦʨʦʚʴʷ 

ʯʝʣʦʚʝʢʘ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʣʠ ʠʟʤʝʥʝʥʠʷ ʚ ʤʠʢʨʦʙʠʦʪʝ ʢʠʰʝʯʥʠʢʘ ʩ 

ʨʘʟʚʠʪʠʝʤ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʉʨʝʜʠ ʦʛʨʦʤʥʦʛʦ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʢʠʰʝʯʥʠʢʘ 

ʙʠʬʠʜʦʙʘʢʪʝʨʠʠ ð ɻ ʪʦ ʨʦʜ, ʢʦʪʦʨʳʡ ʜʦʤʠʥʠʨʫʝʪ ʚ ʢʠʰʝʯʥʠʢʝ ʟʜʦʨʦʚʳʭ ʛʨʫʜʥʳʭ ʜʝʪʝʡ, 

ʪʦʛʜʘ ʢʘʢ ʚ ʟʨʝʣʦʤ ʚʦʟʨʘʩʪʝ ʫʨʦʚʥʠ ʥʠʞʝ, ʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳ. ʅʘʣʠʯʠʝ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ ʠʟʤʝʥʷʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ, ʦʪ ʜʝʪʩʪʚʘ ʜʦ ʛʣʫʙʦʢʦʡ ʩʪʘʨʦʩʪʠ. 

Bifidobacterium longum, B. breve и B. bifidum ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦʤʠʥʠʨʫʶʪ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, 

ʪʦʛʜʘ ʢʘʢ B. catenulatum, B. adolescentis ʠ, ʘ ʪʘʢʞʝ B. longum ʦʥʠ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʫ 

ʚʟʨʦʩʣʳʭ [48]. 

ʋʙʝʜʠʪʝʣʴʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ ʦʢʥʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚ ʨʘʥʥʝʡ 

ʞʠʟʥʠ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʠʟʤʝʥʝʥʠʷ ʚ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʥʦʡ ʢʦʣʦʥʠʟʘʮʠʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʠʤʤʫʥʥʦʡ ʜʠʩʨʝʛʫʣʷʮʠʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʨʘʩʧʦʣʘʛʘʝʪ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʭʦʟʷʝʚ ʢ ʟʘʙʦʣʝʚʘʥʠʶ. 

ʍʦʪʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʤʠʢʨʦʙʥʦʡ ʩʫʢʮʝʩʩʠʠ ʚ ʧʝʨʚʳʡ ʛʦʜ ʞʠʟʥʠ ʙʳʣʠ 

ʯʘʩʪʠʯʥʦ ʦʧʨʝʜʝʣʝʥʳ ʚ ʢʦʥʢʨʝʪʥʳʭ ʯʝʣʦʚʝʯʝʩʢʠʭ ʛʨʫʧʧʘʭ, ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʝ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦʨʦʛʠ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʵʪʠ 

ʤʠʢʨʦʙʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʥʝʠʟʚʝʩʪʥʳ. ʋʩʪʘʥʦʚʣʝʥʳ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʩʚʷʟʠ 

ʤʝʞʜʫ ʚʨʝʤʝʥʥʦʡ ʤʦʟʘʠʢʦʡ ʤʠʢʨʦʙʥʦʡ ʢʦʣʦʥʠʟʘʮʠʠ ʢʠʰʝʯʥʠʢʘ ʠ ʟʘʚʠʩʷʱʠʤʠ ʦʪ ʚʦʟʨʘʩʪʘ 

ʠʤʤʫʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʥʠʭ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʩʣʦʞʥʦʡ 

ʵʢʦʩʠʩʪʝʤʦʡ ʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ ʭʦʟʷʠʥʘ ʚʝʜʝʪ ʢ ʧʦʥʠʤʘʥʠʶ ʚʘʞʥʦʩʪʠ ʪʝʤʧʦʨʘʣʴʥʦ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʢʣʶʯʝʚʳʭ ʛʨʫʧʧ ʠ ʤʝʞʮʘʨʩʪʚʝʥʥʳʭ ʤʠʢʨʦʙʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʜʣʷ ʵʢʦʩʠʩʪʝʤʥʳʭ ʬʫʥʢʮʠʡ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʠ/ʠʣʠ ʫʣʫʯʰʝʥʠʝ 

ʨʘʟʚʠʪʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ. 

ɺ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʚʳʷʚʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʠ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʤʠʢʨʦʙʠʦʤʘ, ʧʦʟʚʦʣʠʪ ʨʘʟʨʘʙʦʪʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʠ/ʠʣʠ ʫʣʫʯʰʝʥʠʝ ʨʘʟʚʠʪʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʫ ʟʘʙʦʣʝʚʘʥʠʡ. ɺʳʧʦʣʥʝʥ ʦʛʨʦʤʥʳʡ ʦʙʲʝʤ ʨʘʙʦʪʳ, ʯʪʦʙʳ ʧʦʥʷʪʴ ʟʘʚʠʩʠʤʦʩʪʴ 
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ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʨʝʙʝʥʢʘ, ʤʥʦʛʦʝ ʝʱʝ ʧʨʝʜʩʪʦʠʪ ʚʳʷʩʥʠʪʴ ʦ 

ʢʦʥʢʨʝʪʥʳʭ ʤʝʭʘʥʠʟʤʘʭ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʵʪʫ ʧʦʜʛʦʪʦʚʢʫ. ʋʣʫʯʰʝʥʠʝ ʥʘʰʝʛʦ ʧʦʥʠʤʘʥʠʷ 

ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʦʣʞʝʥʠʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʩʦʚʤʝʩʪʥʳʭ ʫʩʠʣʠʡ 

ʠʤʤʫʥʦʣʦʛʦʚ, ʤʠʢʨʦʙʠʦʣʦʛʦʚ, ʢʣʠʥʠʮʠʩʪʦʚ, ʙʠʦʠʥʬʦʨʤʘʪʠʢʦʚ ʠ ʵʢʦʣʦʛʦʚ [49]. 

ʄʠʢʨʦʙʠʦʪʘ ʤʣʘʜʝʥʮʝʚ ʠ ʚʟʨʦʩʣʳʭ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʧʠʱʝʚʘʨʝʥʠʷ) ʠ ʜʦʣʞʥʘ ʙʳʪʴ ʩʧʦʩʦʙʥʘ ʩʥʘʙʞʘʪʴ ʭʦʟʷʠʥʘ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʤʦʣʝʢʫʣʘʤʠ, ʢʦʪʦʨʳʝ ʥʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʦʩʥʦʚʥʦʤ ʚ ʨʘʮʠʦʥʝ ʠ ʥʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʩʘʤʠʤ ʭʦʟʷʠʥʦʤ. ʇʦʛʣʦʱʝʥʠʝ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʫʨʦʚʥʝ ʢʠʰʝʯʥʦʛʦ ʙʘʨʴʝʨʘ, ʦʙʰʠʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʵʧʠʪʝʣʠʷ ʦʢʦʣʦ 400 ʤ2 ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʣʦʪʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʷʯʝʡʢʘʤʠ. 

ɿʜʦʨʦʚʘʷ ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʤʦʞʝʪ ʤʦʜʫʣʠʨʦʚʘʪʴ ʤʝʪʘʙʦʣʠʟʤ ʭʦʟʷʠʥʘ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ 

ʨʝʛʫʣʠʨʦʚʢʦʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟʤʝʥʝʥʥʳʡ ʩʦʩʪʘʚ ʤʠʢʨʦʙʠʦʪʳ ʙʫʜʝʪ ʧʦʜʘʚʘʪʴ ʘʙʝʨʨʘʥʪʥʳʡ 

ʩʠʛʥʘʣ ʢʣʝʪʢʘʤ-ʭʦʟʷʝʚʘʤ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʥʘʨʫʰʝʥʠʶ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ [50].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʤʘʣʦ ʯʪʦ ʠʟʚʝʩʪʥʦ ʦʙ ʦʪʜʘʣʝʥʥʦʤ ʚʣʠʷʥʠʠ ʵʪʠʭ ʙʘʢʪʝʨʠʡ ʥʘ 

ʵʫʢʘʨʠʦʪʠʯʝʩʢʫʶ ʵʧʠʛʝʥʝʪʠʯʝʩʢʫʶ ʨʝʛʫʣʷʮʠʶ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ 

ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ ʠ ʢʦʚʘʣʝʥʪʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʛʠʩʪʦʥʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʪʨʘʥʩʢʨʠʧʮʠʶ 

ʛʝʥʦʚ, ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʧʠʪʘʥʠʝʤ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʘʢ ʥʝʜʦʩʪʘʪʦʯʥʦʝ, ʪʘʢ ʠ ʠʟʙʳʪʦʯʥʦʝ 

ʧʠʪʘʥʠʝ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ/ʠʣʠ ʣʘʢʪʘʮʠʠ ʠʥʜʫʮʠʨʫʶʪ ʫʩʪʦʡʯʠʚʳʝ ʤʦʜʠʬʠʢʘʮʠʠ 

ʧʦʪʦʤʩʪʚʘ ʯʝʨʝʟ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ  ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʦʚʘʥʠʷ. ʉʚʷʟʴ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ 

ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʦʜʠʬʠʢʘʮʠʷʤʠ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʩʣʝʜʦʚʘʥʘ. ʕʧʠʛʝʥʝʪʠʢʘ 

ʧʨʦʷʚʣʷʝʪ ʫʥʘʩʣʝʜʦʚʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ çʵʧʠʛʝʥʝʪʠʯʝʩʢʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè), ʠʤʝʥʥʦ ʢʣʝʪʦʯʥʦʝ ʤʠʢʨʦʦʢʨʫʞʝʥʠʝ (ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ 

ʘʥʪʠʛʝʥʳ ʠ ʩʝʢʨʝʪʠʨʫʝʤʳʝ ʙʝʣʢʠ, ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠʟ ʙʘʢʪʝʨʠʡ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʤʦʣʝʢʫʣʳ, ʧʦʩʪʫʧʘʶʱʠʝ ʯʝʨʝʟ ʜʠʝʪʫ ʠ ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʢʠʰʝʯʥʦʡ 

ʤʠʢʨʦʙʠʦʪʦʡ) ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ ʦʪ ʦʜʥʦʛʦ ʧʦʢʦʣʝʥʠʷ ʢ ʜʨʫʛʦʤʫ [50].  

çʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʘʤʷʪʴè ʙʫʜʝʪ ʜʦʩʪʘʚʣʷʪʴ ʧʨʷʤʳʝ ʠ ʩʣʫʯʘʡʥʳʝ ʩʠʛʥʘʣʳ ʚ 

ʮʝʣʝʚʫʶ ʷʯʝʡʢʫ. ʇʦʩʣʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʣʝʪʦʢ (ʥʘʧʨʠʤʝʨ, ʨʘʩʪʚʦʨʠʤʦʝ 

ʙʘʢʪʝʨʠʘʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʝʝ ʩ ʨʝʮʝʧʪʦʨʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʢʣʝʪʦʯʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ) ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ ʧʫʪʠ ʘʢʪʠʚʘʮʠʠ ʩʠʛʥʘʣʘ ʙʫʜʫʪ ʤʦʜʫʣʠʨʦʚʘʪʴʩʷ (ʥʘʧʨʠʤʝʨ, 

ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʙʝʣʢʦʚ ʢʠʥʘʟʘʤʠ, ʷʜʝʨʥʘʷ ʪʨʘʥʩʣʦʢʘʮʠʷ ʬʘʢʪʦʨʦʚ 

ʪʨʘʥʩʢʨʠʧʮʠʠ), ʪʝʤ ʩʘʤʳʤ ʚʣʠʷʷ ʥʘ ʙʘʣʘʥʩ ʤʝʞʜʫ ʘʢʪʠʚʘʮʠʝʡ ʠ ʛʝʥʝʪʠʯʝʩʢʠʤ 

ʙʣʦʢʠʨʦʚʘʥʠʝʤ ʪʨʘʥʩʢʨʠʧʮʠʠ ʤʝʪʠʣʠʨʦʚʘʥʠʝʤ ɼʅʂ ʠ ʥʢʈʅʂ. ʅʫʢʣʝʦʩʦʤʳ ʩʦʩʪʦʷʪ ʠʟ  

ʛʠʩʪʦʥʦʚ ʠ ʜʚʫʮʝʧʦʯʝʯʥʦʡ ɼʅʂ. ʂʦʛʜʘ ʜʠʥʫʢʣʝʦʪʠʜʳ CpG ʥʝ ɻ ʪʠʣʠʨʫʶʪʩʷ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʤʦʪʦʨʘ ʛʝʥʘ, ʈʅʂ-ʧʦʣʠʤʝʨʘʟʘ (ʈʅʂʧʦʣ) ʤʦʞʝʪ ʩʚʷʟʳʚʘʪʴ ʠ ʘʢʪʠʚʠʨʦʚʘʪʴ ʪʨʘʥʩʢʨʠʧʮʠʶ. 

ʄʝʪʠʣʠʨʦʚʘʥʠʝ CpG-ʜʠʥʫʢʣʝʦʪʠʜʦʚ (ʢʨʘʩʥʳʝ ʩʠʤʚʦʣʳ) ʤʝʪʠʣʪʨʘʥʩʬʝʨʘʟʘʤʠ ɼʅʂ 

ʨʝʢʨʫʪʠʨʫʝʪ ʛʠʩʪʦʥʜʠʘʮʝʪʠʣʘʟʫ (HDAC)/ʛʠʩʪʦʥʦʚʳʡ ʢʦʤʧʣʝʢʩ ʤʝʪʠʣʪʨʘʥʩʬʝʨʘʟʳ (HMT), 

ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʜʘʣʠʪ ʘʮʝʪʠʣʴʥʳʝ ʛʨʫʧʧʳ ʠʟ ʛʠʩʪʦʥʦʚ ʠ ʤʝʪʠʣʠʨʫʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʦʩʪʘʪʢʠ, ʦʙʱʠʡ ʵʬʬʝʢʪ ʢʦʪʦʨʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʜʘʚʣʝʥʠʠ ʪʨʘʥʩʢʨʠʧʮʠʠ. ʇʦʢʘʟʘʥʘ ʪʘʢʞʝ 

ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʘʷ ʠ / ʠʣʠ ʪʨʘʥʩʣʷʮʠʦʥʥʘʷ ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʥʝʢʦʜʠʨʫʶʱʝʡ ʈʅʂ (ʥʢʈʅʂ) [50]. 

ʀʩʩʣʝʜʦʚʘʥʦ [50], ʯʪʦ ʧʝʨʝʜʘʯʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʦʜʥʦʛʦ ʧʦʢʦʣʝʥʠʷ ʢ 

ʜʨʫʛʦʤʫ ʦʩʥʦʚʘʥʘ ʥʘ ɼʅʂ, ʪʦ ʥʘʠʙʦʣʝʝ ʥʘʩʣʝʜʫʝʤʳʝ ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʪʘʢʠʝ ʢʘʢ 

ʭʨʦʥʠʯʝʩʢʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʝ ʩʚʷʟʘʥʳ ʩ ʛʝʥʝʪʠʯʝʩʢʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ɼʅʂ. ʅʝʛʝʥʝʪʠʯʝʩʢʘʷ ʥʘʩʣʝʜʫʝʤʦʩʪʴ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʠʯʠʥ, 

ʚʢʣʶʯʘʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʡ, ʨʦʜʠʪʝʣʴʩʢʠʡ ʵʬʬʝʢʪ, ʘʜʘʧʪʠʚʥʦʝ ʩʦʮʠʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʠ ʚʣʠʷʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ. ʈʘʟʣʠʯʝʥʠʝ ʵʪʠʭ ʧʨʠʯʠʥ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ 

ʦʩʥʦʚʥʳʭ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʟʘʛʘʜʦʢ.  
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ʋʙʝʜʠʪʝʣʴʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʚ ʵʢʩʧʨʝʩʩʠʠ ɼʅʂ ʯʝʨʝʟ 

ʨʘʟʣʠʯʥʳʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ, ʩʦ ʩʭʦʜʩʪʚʦʤ ʤʝʞʜʫ 

ʨʦʜʠʪʝʣʷʤʠ ʠ ʧʦʪʦʤʩʪʚʦʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. 

ʉʨʝʜʠ ʥʝʛʝʥʝʪʠʯʝʩʢʠʭ ʥʘʩʣʝʜʫʝʤʳʭ ʧʨʠʟʥʘʢʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʦʙʲʷʩʥʷʝʪ 

ʜʦʣʛʦʩʨʦʯʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʚʦ ʚʟʨʦʩʣʦʤ ʚʦʟʨʘʩʪʝ. ʇʠʪʘʥʠʝ ʤʦʞʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʥʝʘʜʝʢʚʘʪʥʫʶ ʤʠʢʨʦʙʠʦʪʫ 

ʢʠʰʝʯʥʠʢʘ (ʜʠʩʙʠʦʟ), ʚʳʟʳʚʘʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʛʫʣʠʨʦʚʘʥʠʝ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʢʦʪʦʨʦʝ 

ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʧʨʠ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. ɼʠʩʙʠʦʟ ʤʦʞʝʪ ʙʳʪʴ 

ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʥʘʩʣʝʜʫʝʤʳʭ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʘʪʪʝʨʥʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʩʚʷʟʠ ʩ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʇʦʩʣʝʜʥʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ, 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʧʝʨʝʢʨʝʩʪʥʦʤʫ ʩʪʦʣʢʥʦʚʝʥʠʶ ʤʝʞʜʫ ʙʘʢʪʝʨʠʷʤʠ ʠ ʦʢʨʫʞʘʶʱʠʤʠ ʢʣʝʪʢʘʤʠ-

ʭʦʟʷʝʚʘʤʠ, ʢʦʪʦʨʦʝ ʢʦʥʪʨʦʣʠʨʫʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʫʶ ʵʧʠʛʝʥʝʪʠʯʝʩʢʫʶ ʩʠʛʥʘʪʫʨʫ. 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʘʤʷʪʴ ï ɻ ʪʦ ʦʩʥʦʚʥʦʡ ʨʝʛʫʣʷʪʦʨ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʩʠʛʥʘʪʫʨ, ʪʝʤ 

ʩʘʤʳʤ ʫʢʘʟʳʚʘʷ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʧʨʠʯʠʥʳ ʥʝʛʝʥʝʪʠʯʝʩʢʦʡ ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʤʦʛʫʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʚ ʩʣʦʞʥʳʭ ʧʫʪʷʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʩʣʝʜʦʚʘʥʠʷ. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʦʩʥʦʚʥʦʝ ʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʯʝʣʦʚʝʢʘ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʍʦʪʷ ʥʝʢʦʪʦʨʳʝ 

ʠʟ ʥʠʭ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʜʣʷ ʟʜʦʨʦʚʴʷ ʠ ʧʦʚʝʜʝʥʠʷ, ʜʨʫʛʠʝ ʤʦʛʫʪ ʙʳʪʴ ʚʨʝʜʥʳʤʠ ʠ ʤʝʰʘʪʴ 

ʪʝʣʫ ʠ ʛʦʣʦʚʥʦʤʫ ʤʦʟʛʫ, ʩʦʟʜʘʚʘʷ ʜʠʩʙʘʣʘʥʩ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʢʘʢ ʙʦʣʝʟʥʴ ʠʣʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʙʣʘʛʦʪʚʦʨʥʳʭ ʚʣʠʷʥʠʡ 

ʚʢʣʶʯʘʶʪ ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ, ʤʠʢʨʦʙʠʦʤ (ʧʦʣʝʟʥʳʝ ʢʠʰʝʯʥʳʝ ʙʘʢʪʝʨʠʠ) ʠ 

ʘʣʴʪʝʨʥʘʪʠʚʥʫʶ ʤʝʜʠʮʠʥʫ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʨʝʜʥʳʝ ʚʣʠʷʥʠʷ ʚʢʣʶʯʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ 

ʪʦʢʩʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʥʘʨʢʦʪʠʢʦʚ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ. ʊʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʜʠʝʪʘ, 

ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʬʠʥʘʥʩʦʚʦʝ ʧʦʣʦʞʝʥʠʝ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʩʦʮʠʘʣʴʥʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʙʦʣʝʟʥʠ, ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ 

ʙʣʘʛʦʪʚʦʨʥʦʝ ʠʣʠ ʚʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʜʦʧʦʣʥʷʝʪ ʠ ʬʦʨʤʠʨʫʝʪ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ.  

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʘʤʷʪʴ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʩʪʘʙʠʣʴʥʦʡ, ʢʦʛʜʘ ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ ʠ 

ʤʠʢʨʦʙʠʦʪʘ ʦʩʪʘʶʪʩʷ ʧʦʯʪʠ ʥʝʠʟʤʝʥʥʳʤʠ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʤʦʜʝʣʠ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʠʟʚʝʩʪʥʦ ʢʘʢ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʚʝʨʦʷʪʥʦ, ʷʚʣʷʝʪʩʷ ʥʝ ʙʦʣʝʝ ʯʝʤ 

ʥʝʛʝʥʝʪʠʯʝʩʢʦʡ ʥʘʩʣʝʜʫʝʤʦʡ ʩʠʛʥʘʪʫʨʦʡ, ʚʦʟʥʠʢʘʶʱʝʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʩʢʨʝʱʠʚʘʥʠʷ ʤʝʞʜʫ ʧʨʦʢʘʨʠʦʪʘʤʠ ʢʠʰʝʯʥʠʢʘ (ʤʝʪʘʙʦʣʠʪʦʤ ʤʠʢʨʦʙʠʦʪʳ) ʠ 

ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʤʠ ʢʣʝʪʢʘʤʠ. ʕʪʘ ʧʝʨʝʢʨʝʩʪʥʘʷ ʧʦʤʝʭʘ ʚʳʟʚʘʣʘ ʙʳ ʥʝʧʨʝʨʳʚʥʫʶ 

ʧʝʨʝʩʪʨʦʡʢʫ ʢʣʝʪʦʯʥʳʭ ʛʝʥʦʚ ʯʝʨʝʟ ʘʢʪʠʚʘʮʠʶ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ ʚ ʢʣʝʪʢʘʭ-ʭʦʟʷʝʚʘʭ, ʪʝʤ 

ʩʘʤʳʤ ʢʦʥʪʨʦʣʠʨʫʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʫʶ ʩʠʛʥʘʪʫʨʫ. ʕʧʠʛʝʥʝʪʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʩʣʝʜʦʚʘʥʘ ʙʦʣʝʝ 

ʠʣʠ ʤʝʥʝʝ ʧʨʦʩʪʳʤ ʩʧʦʩʦʙʦʤ, ʠʟʫʯʘʷ ʩʠʛʥʘʪʫʨʫ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʣʠʷʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʧʘʤʷʪʠ ʛʦʨʘʟʜʦ ʪʨʫʜʥʝʝ ʨʘʩʰʠʬʨʦʚʘʪʴ ʠʟ-ʟʘ ʚʦʚʣʝʯʝʥʠʷ ʤʥʦʛʠʭ ʧʝʨʝʤʝʥʥʳʭ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʦʯʝʥʴ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʟʣʠʯʘʪʴ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʥʳʤ ʠ ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʩʦʚʤʝʩʪʥʳʤ ʷʚʣʝʥʠʝʤ ʚ ʪʨʠʘʜʝ çʜʠʝʪʝ-ʤʠʢʨʦʙʠʦʪʝ-ʵʧʠʛʝʥʝʪʠʢʝè [50]. 

ʆʙʘ ʭʦʟʷʠʥʘ ʢʣʝʪʢʠ ʠ ʤʠʢʨʦʙʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʯʝʨʝʟ ʤʥʦʞʝʩʪʚʦ 

ʤʦʣʝʢʫʣ ʠ ʤʝʭʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʦʠʭ ʪʠʧʦʚ ʷʯʝʝʢ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ 

ʜʘʥʥʦʡ ʩʨʝʜʝ, ʪʦ ʝʩʪʴ ʢʠʰʝʯʥʠʢʫ ʭʦʟʷʠʥʘ; a ʧʨʠ ʣʝʯʝʥʠʠ, ʪ. ʝ. ʩʧʝʮʠʘʣʴʥʦʤ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ; 

ʠʣʠ ʧʨʠ ʚʦʩʧʘʣʝʥʠʠ ʢʠʰʝʯʥʠʢʘ. ʕʪʠ ʤʝʭʘʥʠʟʤʳ ʷʚʣʷʶʪʩʷ ʛʠʙʢʠʤʠ, ʧʦʩʢʦʣʴʢʫ ʙʘʢʪʝʨʠʠ, 

ʦʩʦʙʝʥʥʦ ʧʘʪʦʙʠʦʪʳ, ʠʩʧʦʣʴʟʫʶʪ ʩʚʦʡ ʩʧʷʱʠʡ ʘʨʩʝʥʘʣ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʭʦʟʷʠʥʘ [51]. 
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ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [52], ʫʩʪʘʥʦʚʣʝʥʘ ʩʠʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ ʢʠʰʝʯʥʠʢʘ ʠ 

ʤʥʦʛʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʯʝʣʦʚʝʢʘ, ʠ ʧʦʥʠʤʘʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʝʨʝʢʨʝʩʪʥʳʭ ʩʚʷʟʝʡ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʭʦʟʷʠʥʘ ʠ ʤʠʢʨʦʙʘ ʚ ʢʠʰʝʯʥʠʢʝ ʩʪʘʣʦ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ, 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʣʠ ʪʝʨʘʧʠʠ ʟʘʙʦʣʝʚʘʥʠʡ. ɼʠʝʪʘ, ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʩʪʠʤʫʣʳ ʠʛʨʘʶʪ ʜʦʤʠʥʠʨʫʶʱʫʶ ʨʦʣʴ ʚ ʤʦʜʫʣʷʮʠʠ ʤʠʢʨʦʙʥʳʭ 

ʢʦʤʧʦʟʠʮʠʡ ʢʠʰʝʯʥʠʢʘ. ʌʘʢʪʦʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʧʠʪʝʣʠʝʤ, ʚʢʣʶʯʘʷ ʚʨʦʞʜʝʥʥʳʝ ʠʤʤʫʥʥʳʝ 

ʩʝʥʩʦʨʳ, ʘʥʪʠʤʠʢʨʦʙʥʳʝ ʧʝʧʪʠʜʳ, ʩʣʠʟʠʩʪʳʡ ʙʘʨʴʝʨ, ʩʝʢʨʝʪʦʨʥʳʝ IgAs, ʵʧʠʪʝʣʠʘʣʴʥʳʝ 

ʤʠʢʨʦʚʦʨʩʠʥʢʠ, ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʧʣʦʪʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʤʝʪʘʙʦʣʠʟʤ ʵʧʠʪʝʣʠʷ, ʢʠʩʣʦʨʦʜʥʳʡ 

ʙʘʨʴʝʨ ʠ ʜʘʞʝ ʤʠʢʨʦʈʅʂ ʫʯʘʩʪʚʫʶʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʠʢʨʦʙʠʦʪʳ. ʋʢʘʟʘʥʥʳʝ ʬʘʢʪʦʨʳ, 

ʢʣʝʪʦʯʥʦʛʦ ʢʠʰʝʯʥʦʛʦ ʵʧʠʪʝʣʠʷ ʩʝʣʝʢʪʠʚʥʦ çʚʳʙʠʨʘʶʪè ʤʠʢʨʦʙʳ ʠ ʚʣʠʷʶʪ ʥʘ ʤʠʢʨʦʙʥʳʡ 

ʩʦʩʪʘʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʣʠʥʠʯʝʩʢʦʛʦ ʫʩʧʝʭʘ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ 

ʬʝʢʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ [52]. 

ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʩʦʠʟʤʝʨʠʤʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, 

ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʯʝʣʦʚʝʯʝʩʢʫʶ ʤʠʢʨʦʙʠʦʪʫ, ʷʚʣʷʶʪʩʷ ʥʝ ʧʨʦʩʪʦ ʧʘʩʩʘʞʠʨʘʤʠ ʚ ʭʦʟʷʠʥʝ, 

ʥʦ ʤʦʛʫʪ ʬʘʢʪʠʯʝʩʢʠ ʫʧʨʘʚʣʷʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ  [53]. ʄʠʢʨʦʙʠʦʪʘ ʠ ʝʝ 

ʤʠʢʨʦʙʠʦʤʘ, ʢʘʢ ʫʩʪʘʥʦʚʣʝʥʦ, ʠʤʝʶʪ ʥʝ ʪʦʣʴʢʦ ʘʩʩʦʮʠʘʮʠʶ, ʥʦ ʠ ʢʣʶʯʝʚʫʶ ʤʦʜʫʣʠʨʫʶʱʫʶ 

ʨʦʣʴ. ɹʣʘʛʦʜʘʨʷ ʣʫʯʰʝʤʫ ʧʦʥʠʤʘʥʠʶ ʤʝʭʘʥʠʟʤʦʚ ʠ ʚʢʣʘʜʘ ʤʠʢʨʦʙʠʦʪʳ ʚ ʵʪʠ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʙʫʜʫʪ ʨʘʟʨʘʙʦʪʘʥʳ ʥʦʚʳʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠ ʩʪʨʘʪʝʛʠʠ ʜʣʷ ʤʦʜʫʣʠʨʦʚʘʥʠʷ 

ʤʠʢʨʦʙʠʦʪʳ ʜʣʷ ʣʝʯʝʥʠʷ ʠʣʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʢʨʦʙʠʦʤʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʢʠʰʝʯʥʠʢʦʤ, ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʦʙʳʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. ɺ ʙʫʜʫʱʝʤ ʙʫʜʝʪ 

ʧʨʦʚʦʜʠʪʩɹʷ  ʩʪʨʘʪʠʬʠʢʘʮʠʷ ʧʘʮʠʝʥʪʦʚ ʙʦʣʝʝ ʪʦʯʥʦ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ. 

ɿʘʙʦʣʝʚʘʥʠʷ ʧʝʯʝʥʠ ʠ ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ. ʇʝʯʝʥʴ ʧʦʣʫʯʘʝʪ 70% ʩʚʦʝʛʦ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ 

ʠʟ ʢʠʰʝʯʥʠʢʘ ʯʝʨʝʟ ʧʦʨʪʘʣʴʥʫʶ ʚʝʥʫ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʘ ʧʦʩʪʦʷʥʥʦ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʢʠʰʝʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʠ ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʝʯʝʥʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ 

ʤʝʞʜʫ ʩʦʙʦʡ. ɼʠʩʙʠʦʟ ʢʠʰʝʯʥʠʢʘ, ʮʝʣʦʩʪʥʦʩʪʴ ʢʠʰʝʯʥʦʛʦ ʙʘʨʴʝʨʘ ʠ ʤʝʭʘʥʠʟʤʳ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ ʧʝʯʝʥʠ ʥʘ ʛʫʤʦʨʘʣʴʥʳʝ ʬʘʢʪʦʨʳ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʢʠʰʝʯʥʠʢʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʧʝʯʝʥʠ [53].  

ʅʘʫʯʥʳʝ ʜʘʥʥʳʝ, ʢʘʩʘʶʱʠʝʩʷ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ, ʧʦʟʚʦʣʷʶʪ ʦʙʲʷʩʥʠʪʴ ʩʚʷʟʴ 

ʤʝʞʜʫ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʯʝʨʪʘʤʠ ʯʝʣʦʚʝʢʘ. ʄʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʥʝ ʪʦʣʴʢʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʢʣʝʪʢʘʤʠ ʩʚʦʝʛʦ ʭʦʟʷʠʥʘ, ʚʣʠʷʷ ʥʘ 

ʦʩʦʙʝʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʪʨʝʥʠʨʦʚʢʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʥʦ ʠ ʚʳʨʘʙʘʪʳʚʘʝʪ 

ʨʘʟʣʠʯʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʫʪʠ ʯʝʣʦʚʝʢʘ.  

ʉʦʩʪʘʚ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʣʦʱʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʝʛʦ ʭʦʟʷʠʥʦʤ, ʠ ʩʦʩʪʘʚ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʚʣʠʷʝʪ ʥʘ ʨʘʟʣʠʯʥʳʝ ʯʝʣʦʚʝʯʝʩʢʠʝ 

ʯʝʨʪʳ ʪʘʢ ʞʝ ʩʠʣʴʥʦ, ʢʘʢ ʠ ʥʘʰʠ ʛʝʥʳ. ʇʦʵʪʦʤʫ ʚʧʦʣʥʝ ʨʘʟʫʤʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʚʦʟʜʝʡʩʪʚʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʯʝʣʦʚʝʯʝʩʢʠʝ ʯʝʨʪʳ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʘʢ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʧʦʛʣʦʱʝʥʠʝʤ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʪʘʢ ʠ ʩʘʤʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʀʩʩʣʝʜʦʚʘʥʦ, ʯʪʦ ʤʠʢʨʦʙʠʦʪʘ 

ʢʠʰʝʯʥʠʢʘ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ 

ʤʦʜʠʬʠʢʘʮʠʷʤʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʯʝʨʪ [54]. 
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ɺʣʠʷʥʠʝ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʥʘ ʬʝʥʦʪʠʧʳ ʯʝʣʦʚʝʢʘ ʩʪʘʣʦ ʙʫʨʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ 

ʦʙʣʘʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʦʚʫʶ ʧʘʨʘʜʠʛʤʫ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʤʝʜʠʮʠʥʝ ʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [54]. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫʩʪʘʥʦʚʠʣʠ  ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ 

ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ: 

1. ɿʘʱʠʪʥʘʷ ʬʫʥʢʮʠʷ (ʢʦʣʦʥʠʟʘʮʠʦʥʥʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ) ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʢʦʣʦʥʠʟʘʮʠʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʤʠ ʠ 

ʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. ʄʠʢʨʦʙʥʳʡ ʘʥʪʘʛʦʥʠʟʤ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʢʦʥʢʫʨʝʥʮʠʠ ʟʘ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʨʝʮʝʧʪʦʨʳ ʘʜʛʝʟʠʠ, ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʚʳʨʘʙʦʪʢʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ, ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ, ʘʥʪʠʙʠʦʪʠʢʦʧʦʜʦʙʥʳʭ ʚʝʱʝʩʪʚ ð ʙʘʢʪʝʨʠʮʠʥʦʚ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʨʦʩʪʫ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

2. ʇʠʱʝʚʘʨʠʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʟʘ ʩʯʝʪ, ʢʘʢ ʨʝʛʫʣʷʮʠʠ ʬʫʥʢʮʠʡ ʢʠʰʝʯʥʠʢʘ, 

ʪʘʢ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʫʪʠʣʠʟʘʮʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʩʫʙʩʪʨʘʪʦʚ. ʆʙʣʠʛʘʪʥʘʷ ʤʠʢʨʦʬʣʦʨʘ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʚ ʥʦʨʤʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʥʝʯʥʳʡ ʛʠʜʨʦʣʠʟ ʙʝʣʢʦʚ, ʦʤʳʣʝʥʠʝ ʞʠʨʦʚ, 

ʩʙʨʘʞʠʚʘʥʠʝ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʫʛʣʝʚʦʜʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʘʙʩʦʨʙʠʨʦʚʘʣʠʩʴ ʚ ʪʦʥʢʦʡ ʢʠʰʢʝ. 

ʇʨʦʪʝʦʣʠʪʠʯʝʩʢʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ (ʙʘʢʪʝʨʦʠʜʳ, ʥʦʨʤʘʣʴʥʘʷ ʢʠʰʝʯʥʘʷ ʧʘʣʦʯʢʘ) 

ʬʝʨʤʝʥʪʠʨʫʶʪ ʧʨʦʪʝʠʥʳ. ʅʝʢʦʪʦʨʳʝ ʧʦʩʪʫʧʘʶʱʠʝ ʩ ʧʠʱʝʡ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ 

ʤʝʪʘʙʦʣʠʟʠʨʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ. ʊʘʢ, ʩʘʭʘʨʦʣʠʪʠʯʝʩʢʘʷ ʤʠʢʨʦʬʣʦʨʘ 

ʨʘʩʱʝʧʣʷʝʪ ʮʝʣʣʶʣʦʟʫ ʠ ʛʝʤʠʮʝʣʣʶʣʦʟʫ ʜʦ ʢʦʨʦʪʢʦʮʝʧʦʯʝʯʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ. 

3. ɼʝʪʦʢʩʠʢʘʮʠʦʥʥʘʷ ʠ ʘʥʪʠʢʘʥʮʝʨʦʛʝʥʥʘʷ ʬʫʥʢʮʠʷ. ʅʦʨʤʘʣʴʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʩʧʦʩʦʙʥʘ 

ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʤʥʦʛʠʝ ʪʦʢʩʠʯʝʩʢʠʝ ʩʫʙʩʪʨʘʪʳ ʠ ʤʝʪʘʙʦʣʠʪʳ (ʥʠʪʨʘʪʳ, ʢʩʝʥʦʙʠʦʪʠʢʠ, 

ʛʠʩʪʘʤʠʥ, ʤʫʪʘʛʝʥʥʳʝ ʩʪʝʨʦʠʜʳ), ʧʨʝʜʦʭʨʘʥʷʷ ʵʥʪʝʨʦʮʠʪʳ ʠ ʦʪʜʘʣʝʥʥʳʝ ʦʨʛʘʥʳ ʦʪ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʚʨʝʞʜʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʠ ʢʘʥʮʝʨʦʛʝʥʦʚ. 

4. ʉʠʥʪʝʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ. ʅʦʨʤʘʣʴʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʠʥʪʝʟ ʤʥʦʛʠʭ 

ʤʘʢʨʦ- ʠ ʤʠʢʨʦʥʫʪʨʠʝʥʪʦʚ: ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ, ʉ, ʂ, ʬʦʣʠʝʚʦʡ, ʥʠʢʦʪʠʥʦʚʦʡ ʢʠʩʣʦʪʳ. 

ʊʦʣʴʢʦ ʢʠʰʝʯʥʘʷ ʧʘʣʦʯʢʘ ʩʠʥʪʝʟʠʨʫʝʪ 9 ʚʠʪʘʤʠʥʦʚ. ʉʠʥʪʝʟ ʛʦʨʤʦʥʦʚ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʜʝʡʩʪʚʠʷ ʤʠʢʨʦʬʣʦʨʳ ʥʘ ʬʫʥʢʮʠʠ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ ʎʅʉ. 

5. ʀʤʤʫʥʥʘʷ ʬʫʥʢʮʠʷ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʢʠʰʝʯʥʠʢʘ ʦʙʣʘʜʘʝʪ 

ʩʦʙʩʪʚʝʥʥʦʡ ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʴʶ, ʠʟʚʝʩʪʥʦʡ ʢʘʢ GALT (gut-associated lymphoid tissue), 

ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʟʥʘʯʠʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ. ɺ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʢʠʰʝʯʥʠʢʘ ʣʦʢʘʣʠʟʦʚʘʥʦ ʦʢʦʣʦ 80% ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ, 25% 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʢʠʰʝʯʥʠʢʘ ʩʦʩʪʦʠʪ ʠʟ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʪʢʘʥʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʢʠʰʝʯʥʠʢ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʠʤʤʫʥʥʳʡ ʦʨʛʘʥ ʯʝʣʦʚʝʢʘ. 

ʄʠʢʨʦʬʣʦʨʘ ʫʯʘʩʪʚʫʝʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʘʢ ʤʝʩʪʥʦʛʦ (ʘʢʪʠʚʘʮʠʷ ʧʨʦʜʫʢʮʠʠ IgA, 

ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ), ʪʘʢ ʠ ʩʠʩʪʝʤʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. ʉʘʤʦ ʥʘʣʠʯʠʝ ʙʘʢʪʝʨʠʡ ʦʢʘʟʳʚʘʝʪ 

ʧʦʩʪʦʷʥʥʦʝ ʘʥʪʠʛʝʥʥʦʝ ʪʨʝʥʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ. 

6. ɻʝʥʝʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ. ʄʠʢʨʦʙʠʦʪʘ ʷʚʣʷʝʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ çʛʝʥʝʪʠʯʝʩʢʠʤ ʙʘʥʢʦʤè, 

ʦʙʤʝʥʠʚʘʷʩʴ ʛʝʥʝʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʩ ʢʣʝʪʢʘʤʠ ʯʝʣʦʚʝʢʘ ʧʫʪʝʤ ʬʘʛʦʮʠʪʦʟʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʵʪʦʛʦ ʤʠʢʨʦʙʠʦʪʘ ʧʨʠʦʙʨʝʪʘʝʪ ʨʝʮʝʧʪʦʨʳ ʠ ʜʨʫʛʠʝ ʘʥʪʠʛʝʥʳ, ʧʨʠʩʫʱʠʝ ʭʦʟʷʠʥʫ ʠ ʜʝʣʘʶʱʠʝ 

ʝʝ çʩʚʦʝʡè ʜʣʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ʕʧʠʪʝʣʠʘʣʴʥʳʝ ʪʢʘʥʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʦʙʤʝʥʘ 

ʧʨʠʦʙʨʝʪʘʶʪ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʘʥʪʠʛʝʥʳ. ʀʟʚʝʩʪʥʦ ʪʘʢʞʝ, ʯʪʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚʣʠʷʶʪ ʥʘ 

ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ. 

7. çʉʫʧʝʨʦʨʛʘʥʠʟʤʝʥʥʘʷè. ʂʠʰʝʯʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ð ʩʣʦʞʥʝʡʰʠʡ çʩʫʧʝʨʦʨʛʘʥʠʟʤè, ʥʝ 

ʫʩʪʫʧʘʶʱʠʡ ʣʶʙʦʤʫ ʜʨʫʛʦʤʫ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʤʫ ʦʨʛʘʥʫ. 
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ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʌʫʥʢʮʠʦʥʘʣʴʥʦ-

ʤʘʢʨʦʙʠʦʪʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ  ʠʟ ʤʳʪʦʛʦ, ʮʝʣʴʥʦʛʦ ʟʝʨʥʘ (ʧʰʝʥʠʮʳ, ʨʠʩʘ, ʛʨʝʯʢʠ, ʦʚʩʘ, ʨʞʠ, 

ʢʫʢʫʨʫʟʳ, ʩʦʠ, ʧʨʦʩʘ, ʧʰʝʥʘ), ʪʝʨʤʦʦʙʨʘʙʦʪʘʥʥʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʚʟʨʳʚʘ 

(ʧʘʨʦʤ), ʠ ʩʦʜʝʨʞʘʪ ʥʘʪʫʨʘʣʴʥʳʝ ʥʝ ʧʦʜʚʝʨʛʥʫʪʳʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʨʘʩʪʠʪʝʣʴʥʳʝ 

ʜʦʙʘʚʢʠ: ʨʘʩʪʦʨʦʧʰʠ, ʣʴʥʘ, ʘʤʘʨʘʥʪʘ, ʪʦʧʠʥʘʤʙʫʨʘ, ʪʳʢʚʳ, ʰʠʧʦʚʥʠʢʘ, ʢʝʜʨʘ, ʣʘʤʠʥʘʨʠʠ, 

ʩʪʝʚʠʠ,  ʩʧʠʨʫʣʠʥʘ, ʚʠʥʦʛʨʘʜʥʦʡ ʢʦʩʪʦʯʢʠ. ʀʥʥʦʚʘʮʠʦʥʥʦʩʪʴ ʮʠʢʣʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʛʦʪʦʚʦʛʦ 

ʣʝʯʝʙʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʠʪʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ  ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʠʤʧʫʣʴʩʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 10 ʩʝʢ. ʀʤʧʫʣʴʩ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʟʨʳʭʣʝʥʠʝ ʟʝʨʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʠʟ ʚʥʫʪʨʠ ʢʣʝʪʢʠ 7ï10 ʩʝʢ ʠ ʠʟʤʝʣʴʯʝʥʠʝ 

ʧʝʢʪʠʥʦʚʳʭ ʩʚʷʟʝʡ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ, ʪʝʤ ʩʘʤʳʤ ʫʣʫʯʰʘʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ 

ʨʘʩʪʠʪʝʣʴʥʦʡ ʢʣʝʪʢʠ [4]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [3ï4], ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘʭʦʜʠʣʠʩʴ 41 ʧʘʮʠʝʥʪ ʩ ʨʘʟʣʠʯʥʦʡ ʧʘʪʦʣʦʛʠʝʡ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ:  

ïʭʨʦʥʠʯʝʩʢʠʤ ʧʘʥʢʨʝʘʪʠʪʦʤ ð 14,  

ïɻ ʨʦʟʠʚʥʳʤ ʛʘʩʪʨʠʪʦʤ ð 7,  

ïʛʘʩʪʨʦʵʟʦʬʘʛʝʘʣʴʥʦʡ ʨʝʬʣʶʢʩʥʦʡ ʙʦʣʝʟʥʴʶ ð 5,  

ïʭʨʦʥʠʯʝʩʢʠʤ ʛʘʩʪʨʦʜʫʦʜʝʥʠʪʦʤ ð 3,  

ïʧʦʩʪʭʦʣʝʮʠʩʪʵʢʪʦʤʠʯʝʩʢʠʤ  ʩʠʥʜʨʦʤʦʤ ð 6,  

ïʩʠʥʜʨʦʤʦʤ ʨʘʟʜʨʘʞʝʥʥʦʛʦ ʢʠʰʝʯʥʠʢʘ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʟʘʧʦʨʦʚ ð 4,  

ï̫ ʟʚʝʥʥʦʡ ʙʦʣʝʟʥʴʶ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ ð 2.  

 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʩʦʩʪʘʚʠʣ 57,1Ñ1,3 ʛʦʜʘ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʦ 

ʤʝʩʪʦ ʩʦʯʝʪʘʥʠʝ 2 ʠʣʠ 3 ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ.  ʉʪʝʘʪʦʛʝʧʘʪʦʟ  ʠʤʝʣ ʤʝʩʪʦ ʫ 

5, ʩʪʝʘʪʦʛʝʧʘʪʠʪ ð ʫ 3, ʛʠʧʦʤʦʪʦʨʥʘʷ ʜʠʩʢʠʥʝʟʠʷ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ð ʫ 7 ʧʘʮʠʝʥʪʦʚ.  

ɹʦʣʴʥʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ: 31 ʧʘʮʠʝʥʪ ʩʦʩʪʘʚʠʣ ʦʩʥʦʚʥʫʶ ʛʨʫʧʧʫ, 10 ð 

ʢʦʥʪʨʦʣʴʥʫʶ. ʇʘʮʠʝʥʪʳ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ ʌʇʇ çʉʘʤʘʨʩʢʠʡ ʟʜʦʨʦʚʷʢè ʩ 

ʬʠʪʦʢʦʤʧʦʧʝʥʪʘʤʠ, ʧʦ 60 ʛ 2 ʨʘʟʘ ʚ ʜʝʥʴ (ʫʪʨʦʤ ʠ ʚʝʯʝʨʦʤ). 31 ʧʘʮʠʝʥʪ ʧʦʣʫʯʘʣ ʧʠʪʘʥʠʝ 

çʉʘʤʘʨʩʢʠʡ ʟʜʦʨʦʚʷʢè ʩ ʬʠʪʦʢʦʤʧʦʥʝʥʪʘʤʠ ʥʘ ʬʦʥʝ ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʠ 

ʬʠʟʠʦʙʘʣʴʥʝʦʪʝʨʘʧʠʠ.  

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (10 ʧʘʮʠʝʥʪʦʚ) ʧʨʠʥʠʤʘʣʠ  ʌʇʇ çʉʘʤʘʨʩʢʠʡ ʟʜʦʨʦʚʷʢè ʙʝʟ ʢʘʢʦʡ-

ʣʠʙʦ ʪʝʨʘʧʠʠ. 

ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ ʙʦʣʴʥʳʝ ʧʨʝʜʲʷʚʣʷʣʠ ʞʘʣʦʙʳ ʥʘ  ʙʦʣʠ 

ʚ ʵʧʠʛʘʩʪʨʠʠ (46,3%) ʠ ʚ ʧʨʘʚʦʤ ʧʦʜʨʝʙʝʨʴʝ (26,8%), ʠʟʞʦʛʫ (44%), ʜʠʩʢʦʤʬʦʨʪ ʚ ʵʧʠʛʘʩʪʨʠʠ 

(32%) ʠ ʚ ʧʨʘʚʦʤ ʧʦʜʨʝʙʝʨʴʝ (20%), ʚʟʜʫʪʠʝ ʠ ʫʨʯʘʥʠʝ ʞʠʚʦʪʘ (39%), ʛʦʨʝʯʴ ʚʦ ʨʪʫ (19,5%), 

ʦʪʨʳʞʢʫ (54%), ʪʦʰʥʦʪʫ (10%), ʟʘʧʦʨʳ (56%), ʜʠʘʨʝʶ (12,2%). 

ʇʨʠ ʦʮʝʥʢʝ ʩʠʥʜʨʦʤʘ ʮʠʪʦʣʠʟʘ ʫʯʠʪʳʚʘʣʠ ʫʨʦʚʥʠ ɸʃʊ ʠ ɸʉʊ ʚ ʢʨʦʚʠ. ʉʠʥʜʨʦʤ 

ʭʦʣʝʩʪʘʟʘ ʦʮʝʥʠʚʘʣʠ ʧʦ ʫʨʦʚʥʶ ʙʠʣʠʨʫʙʠʥʘ, ʱʝʣʦʯʥʦʡ ʬʦʩʬʦʪʘʟʳ ʠ ɻɻʊʇ ʚ ʢʨʦʚʠ, 

ʣʠʧʠʜʥʳʡ ʦʙʤʝʥ ð ʧʦ ʫʨʦʚʥʶ ʭʦʣʝʩʪʝʨʠʥʘ, ʭʦʣʝʩʪʝʨʠʥʘ ʃʇʅʇ, ʭʦʣʝʩʪʝʨʠʥʘ ʃʇʆʅʇ, 

ʭʦʣʝʩʪʝʨʠʥʘ ʃʇɺʇ ʠ ʪʨʠʛʣʠʮʝʨʠʜʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʠʦʮʝʥʦʟʘ ʢʠʰʝʯʥʠʢʘ ʫ 41 ʙʦʣʴʥʦʛʦ ʚʳʷʚʠʣʦ ʥʘʨʫʰʝʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ 

ʩʦʩʪʘʚʘ ʤʠʢʨʦʬʣʦʨʳ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʜʦ ʣʝʯʝʥʠʷ (ʫ 85,3% ʧʘʮʠʝʥʪʦʚ). 

ʋ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʚʳʷʚʣʝʥʳ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʵʫʙʠʦʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʦʣʩʪʦʡ ʢʠʰʢʠ: ʠʟʤʝʥʝʥʦ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩ 

ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ, ʣʘʢʪʦʙʘʢʪʝʨʠʡ ʠ ʢʠʰʝʯʥʦʡ 

ʧʘʣʦʯʢʠ; ʦʪʤʝʯʝʥʳ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦʬʣʦʨʳ ʪʦʣʩʪʦʡ ʢʠʰʢʠ; ʚʳʷʚʣʝʥ ʚʳʩʦʢʠʡ 
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ʧʨʦʮʝʥʪ ʚʳʩʝʚʘʥʠʷ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʵʥʪʝʨʦʙʘʢʪʝʨʠʡ: ʛʝʤʦʣʠʪʠʯʝʩʢʠʭ ʠ 

ʣʘʢʪʦʟʦʥʝʛʘʪʠʚʥʳʭ ʰʪʘʤʤʦʚ ʢʠʰʝʯʥʳʭ ʧʘʣʦʯʝʢ, ʢʣʦʩʪʨʠʜʠʡ, ʛʨʠʙʦʚ ʨʦʜʘ ʂʘʥʜʠʜʘ. 

ʋ 95,0% ʥʘʭʦʜʠʚʰʠʭʩʷ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʙʦʣʴʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʠʦʮʝʥʦʟʘ ʢʠʰʝʯʥʠʢʘ [1ï2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʝʥʦʤʘ, ʵʧʠʛʝʥʦʤʘ, ʠʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʜʠʝʪʳ ʠ 

ʚʳʷʚʣʷʪʴ ʩʨʝʜʠ ʠʟʚʝʩʪʥʳʭ ʠʣʠ ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʪʝ, ʢʦʪʦʨʳʝ  ʠʤʝʶʪ 

ʵʧʠʛʝʥʦʤʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. 

ʅʝʡʨʦʦʩʴ çʤʠʢʨʦʙʠʦʪʘ-ʢʠʰʝʯʥʠʢ-ʤʦʟʛè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʥʘʤʠʯʝʩʢʫʶ ʤʘʪʨʠʮʫ 

ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ, ʚʢʣʶʯʘʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʫʶ ʤʠʢʨʦʙʠʦʪʫ, ʠʤʤʫʥʥʳʝ ʢʣʝʪʢʠ, ʪʢʘʥʠ 

ʢʠʰʝʯʥʠʢʘ, ʞʝʣʝʟʳ, ʚʝʛʝʪʘʪʠʚʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ ʠ ʛʦʣʦʚʥʦʡ ʤʦʟʛ, ʢʦʪʦʨʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩʣʦʞʥʳʤ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʯʝʨʝʟ ʨʷʜ ʘʥʘʪʦʤʠʯʝʩʢʠ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ. ɼʦʣʛʦʩʨʦʯʥʳʝ ʚʦʟʤʫʱʝʥʠʷ ʵʪʦʡ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʦʡ ʩʨʝʜʳ 

ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʨʷʜʘ ʥʘʨʫʰʝʥʠʡ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʚʢʣʶʯʘʷ ʘʢʪʠʚʘʮʠʶ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʦʩʠ, 

ʥʝʡʨʦʤʝʜʠʘʪʦʨʥʳʭ ʩʠʩʪʝʤ, ʠʤʤʫʥʥʦʡ ʬʫʥʢʮʠʠ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ [55]. 

ʇʨʦʜʦʣʞʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʦʛʦ, ʯʪʦ ʪʨʠʣʣʠʦʥʳ ʤʠʢʨʦʙʦʚ, ʥʘʩʝʣʷʶʱʠʭ ʥʘʰ 

ʢʠʰʝʯʥʠʢ, ʷʚʣʷʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʧʩʠʭʠʯʝʩʢʦʤʫ ʟʜʦʨʦʚʴʶ ʠ, ʚ 

ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ, ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ. ʕʢʩʪʨʘʦʨʜʠʥʘʨʥʘʷ 

ʩʣʦʞʥʦʩʪʴ ʵʢʦʩʠʩʪʝʤʳ ʢʠʰʝʯʥʠʢʘ ʠ ʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʠʰʝʯʥʳʤ ʵʧʠʪʝʣʠʝʤ ʜʣʷ 

ʧʨʦʷʚʣʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ, ʚʣʠʷʶʱʠʭ ʥʘ ʥʘʩʪʨʦʝʥʠʝ ʠ 

ʧʦʚʝʜʝʥʠʝ. H. sapiens ʠʤʝʝʪ ʫʥʠʢʘʣʴʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʤʠʢʨʦʙʠʦʪʳ ʠ ʟʜʦʨʦʚʦʡ ʙʠʦʤʠʢʨʦʙʠʦʪʳ, 

ʢʦʪʦʨʘʷ ʤʝʥʷʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʷʜʘ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʜʠʝʪʫ, ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ, 

ʩʪʨʝʩʩ, ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ, ʛʝʥʝʪʠʢʫ, çʩʚʦʶ ʧʦʣʠʧʨʘʛʤʘʟʠʶè ʠ ʪ. ʜ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʠʢʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ, ʜʠʝʪʠʯʝʩʢʦʡ ʠ 

ʙʠʦʤʠʢʨʦʙʠʦʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ð ʵʪʦ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ, 

ʤʝʞʚʫʟʦʚʩʢʠʝ ʠ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʠʟʫʯʝʥʠʠ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʚʣʠʷʥʠʷ ʤʦʟʛʘ ʥʘ ʧʦʚʝʜʝʥʠʝ ʠ ʤʳʩʣʠʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʣʶʜʝʡ [1ï2]. 

ʅʦʚʘʷ ʵʧʠʛʝʥʝʪʠʢʘ H. sapiens ʫʧʨʘʚʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ 

ʩʪʘʨʝʥʠʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʩ ʙʠʦʣʦʛʠʝʡ, ʙʠʦʬʠʟʠʢʦʡ, ʬʠʟʠʦʣʦʛʠʝʡ ʠ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʚ ʨʝʛʫʣʷʮʠʠ ʪʨʘʥʩʢʨʠʧʮʠʠ. ʉʪʘʨʝʥʠʝ ð ɻ ʪʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ 

(ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ) ʠ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʨʘʩʪʥʦʡ ʧʦʪʝʨʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʨʠʛʦʜʥʦʩʪʠ, ʙʦʣʝʟʥʷʤ, ʠ ʢ 

ʩʤʝʨʪʠ. ʇʦʥʠʤʘʥʠʝ ʧʨʠʯʠʥ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʧʨʦʙʣʝʤʥʳʭ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ. 

ɻʝʥʝʪʠʯʝʩʢʠʡ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʡ ʚʢʣʘʜ ʚ ʩʪʘʨʝʥʠʝ ʠ ʜʦʣʛʦʣʝʪʠʝ ʯʝʣʦʚʝʢʘ ʦʛʨʦʤʝʥ. ɺ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʙʨʘʟʘ ʞʠʟʥʠ ʚʘʞʥʳ ʚ ʙʦʣʝʝ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ, 

ʚʢʣʘʜ ʛʝʥʝʪʠʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʜʦʤʠʥʘʥʪʥʦ ʚ ʜʦʩʪʠʞʝʥʠʠ ʜʦʣʛʦʣʝʪʠʷ ʠ ʟʜʦʨʦʚʦʡ 

ʩʪʘʨʦʩʪʠ. ʕʧʠʛʝʥʦʤʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʷ ʩʪʘʨʝʥʠʷ ʛʣʫʙʦʢʦ ʚʣʠʷʶʪ ʥʘ ʢʣʝʪʦʯʥʫʶ ʬʫʥʢʮʠʶ 

ʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ. ɼʠʩʨʝʛʫʣʷʮʠʷ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʠ ʭʨʦʤʘʪʠʥʦʚʳʭ ʩʝʪʝʡ, ʚʝʨʦʷʪʥʦ, 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʪʘʨʝʥʠʷ. ɺ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ ʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʘʷ ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʘʥʘʣʠʟʘ ʩʤʦʞʝʪ ʚʳʷʚʠʪʴ 

ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʝʪʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ɸʤʝʨʠʢʘʥʩʢʠʝ ʠ ʢʦʨʝʡʩʢʠʝ ʫʯʝʥʳʝ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʛʝʧʘʨʠʥ, ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ʤʦʨʩʢʠʭ 

ʚʦʜʦʨʦʩʣʝʡ ʙʣʦʢʠʨʫʝʪ ʥʦʚʳʡ ʢʦʨʦʥʘʚʠʨʫʩ ʣʫʯʰʝ, ʯʝʤ ʨʝʤʜʝʩʠʚʠʨ ð ʛʣʘʚʥʳʡ ʧʨʝʧʘʨʘʪ ʦʪ 
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COVID-19, ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʉʐɸ. ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʳʡ ʘʥʪʠʢʦʘʛʫʣʷʥʪ ʛʝʧʘʨʠʥ ʦʙʣʘʜʘʝʪ 

ʠʩʢʣʶʯʠʪʝʣʴʥʳʤ ʩʨʦʜʩʪʚʦʤ ʩʚʷʟʳʚʘʥʠʷ ʩʦ ʩʧʘʡʢʦʚʳʤ ʙʝʣʢʦʤ (S-ʙʝʣʢʦʤ) SARS-CoV-2 [56]. 

S-ʙʝʣʦʢ SARS-CoV-2 ʙʦʣʝʝ ʧʣʦʪʥʦ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʤ ʛʝʧʘʨʠʥʦʤ (ʂɼ= ~10-

11M) ʯʝʤ S-ʙʝʣʢʠ ʣʶʙʦʛʦ ʠʟ SARS-CoV (ʂɼ= ~10-7ʄ) ʠʣʠ ɹɺʈʉ-ʂʦɺ (ʂɼ= ~10-9ʄ). ʆʜʥʘʢʦ 

ʥʝʠʟʚʝʩʪʥʦ, ʧʨʠʚʦʜʠʪ ʣʠ ʧʣʦʪʥʦʝ ʩʚʷʟʳʚʘʥʠʝ ʛʝʧʘʨʠʥʘ ʩ S-ʙʝʣʢʦʤ SARS-CoV-2 ʢ ʤʦʱʥʦʡ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʠ [57]. 

 

Выводы 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʘʤʷʪʴ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʩʪʘʙʠʣʴʥʦʡ, ʢʦʛʜʘ ʨʘʮʠʦʥ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ (ʟʜʦʨʦʚʦʛʦ) ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʠ ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʦʩʪʘʶʪʩʷ 

ʧʦʯʪʠ ʥʝʠʟʤʝʥʥʳʤʠ. 

ʅʦʚʘʷ ʫʧʨʘʚʣʷʝʤʘʷ ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ çʤʦʟʛʘ ʠ ʤʠʢʨʦʙʠʦʪʳè ð ɻ ʪʦ ʜʦʣʛʦʚʨʝʤʝʥʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ 

ʧʨʦʛʨʘʤʤʳ ʧʘʮʠʝʥʪʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʣʠʧʨʘʛʤʘʟʠʠ.  

ʇʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʜʠʝʪʳ ʥʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʫʣʫʯʰʘʶʪ ʛʣʠʢʝʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʥʘ ʜʠʝʪʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ. ɼʨʫʛʠʝ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʧʨʠʤʝʥʝʥʠʷ ʜʠʝʪʠʯʝʩʢʦʡ-ʠʤʤʫʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ 

ʦʩʠ ʚʢʣʶʯʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ ʜʦʙʘʚʢʠ ʠ/ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʜʠʝʪʠʯʝʩʢʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʧʨʦʬʠʣʷʭ ʤʠʢʨʦʙʠʦʤʘ. 

ʀʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʯʝʣʦʚʝʢʘ ʠ ʤʠʢʨʦʙʠʦʪʘ ʩʦʚʤʝʩʪʥʦ ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ, ʠ ʠʭ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʩʠʩʪʝʤʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠ. ʕʪʘ ʪʝʩʥʘʷ 

ʘʩʩʦʮʠʘʮʠʷ ʠ ʦʙʱʠʡ ʩʦʩʪʘʚ, ʠ ʙʦʛʘʪʩʪʚʦ ʤʠʢʨʦʙʠʦʪʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʤʦʜʫʣʷʮʠʠ 

ʠʤʤʫʥʠʪʝʪʘ ʭʦʟʷʠʥʘ ʠ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʧʨʠ ʚʘʢʮʠʥʘʮʠʠ. 

ʅʘʣʠʯʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʠ ʢʦʨʨʝʣʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ, ʧʦʟʚʦʣʷʶʪ ʛʣʫʙʞʝ ʠʩʩʣʝʜʦʚʘʪʴ 

ʧʝʨʝʢʨʝʩʪʥʳʝ ʥʝʡʨʦʩʝʪʝʚʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ ʠ ʠʤʤʫʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ 

ʯʝʣʦʚʝʢʘ. 

ʄʠʢʨʦʙʠʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʣʶʯʝʚʦʡ ʵʣʝʤʝʥʪ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʧʦʩʦʙʥʳʡ ʚʣʠʷʪʴ ʥʘ 

ʬʫʥʢʮʠʠ ʘʥʪʠʛʝʥʘ ʚʳʟʳʚʘʪʴ ʟʘʱʠʪʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʠ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ 

ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʘʥʪʠʛʝʥʥʫʶ ʩʪʠʤʫʣʷʮʠʶ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʘʢʮʠʥʳ), ʜʝʡʩʪʚʫʷ ʚ 

ʢʘʯʝʩʪʚʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷʪʦʨʘ, ʘ ʪʘʢʞʝ ʧʨʠʨʦʜʥʦʛʦ ʘʜʲʶʚʘʥʪʘ ʚʘʢʮʠʥʳ.  

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ, ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʠ 

ʫʧʨʘʚʣʷʝʤʦʝ ʟʘʱʠʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ/ʧʝʨʝʛʨʫʟʢʘ ï ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʨʘʙʦʪʫ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʝʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʘʥʜʝʤʠʯʝʩʢʠʝ ʘʪʘʢʠ. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʪʨʘʪʝʛʠʡ ʠʤʤʫʥʠʟʘʮʠʠ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʫʩʧʝʭʘ ʚʘʢʮʠʥʘʮʠʠ, 

ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʠ ʫʧʨʘʚʣʝʥʠʝʤ ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʦʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʠʤʤʫʥʥʳʤ ʦʪʚʝʪʦʤ. 

ʄʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʙʠʦʯʠʧʠʨʦʚʘʥʠʝ, ʥʝʡʨʦʥʥʳʝ ʠ ʤʦʟʛʦʚʳʝ ʯʠʧʳ, 

ʪʝʭʥʦʣʦʛʠʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʩʣʝʜʫʶʱʝʛʦ (ʥʦʚʦʛʦ) ʧʦʢʦʣʝʥʠʷ ʩʦʟʜʘʶʪ ʙʠʦʤʘʨʢʝʨʳ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʦʡ ʟʜʦʨʦʚʦʡ ʙʠʦʤʠʢʨʦʙʠʦʪʳ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ ʧʠʪʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʙʠʦʤʘʨʢʝʨʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʷʚʣʷʝʪʩʷ ʮʝʣʝʚʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ ʢʘʢ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ, 

ʪʘʢ ʠ ʜʣʷ ʙʠʦʤʠʢʨʦʙʠʦʪʳ ʚ ʯʘʩʪʥʦʩʪʠ. 
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