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ɸʥʥʦʪʘʮʠʷ. ʉʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʦʜʦʣʞʘʶʪ ʦʩʪʘʚʘʪʴʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʠ-

ʯʠʥ ʨʘʥʥʝʡ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ. ʅʘʠʙʦʣʝʝ ʛʨʦʟʥʳʤʠ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʧʘʪʦʣʦʛʠʠ ʩʝʨʜʮʘ ʠ ʩʦʩʫʜʦʚ ʷʚʣʷʝʪʩʷ ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʢʘʞʫʱʫʶʩʷ ʧʨʦʩʪʦ-

ʪʫ ʚʝʨʠʬʠʢʘʮʠʠ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ, ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʩʠʪʫʘʮʠʡ, ʢʦʛʜʘ ʪʨʘʜʠʮʠʦʥʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ 

ʢʨʠʪʝʨʠʠ ʥʝ ʜʘʶʪ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠʩʯʝʨʧʳʚʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ ʜʝʣʘʝʪ ʘʢʪʫʘʣʴʥʳʤ ʧʦʠʩʢ ʠʥʬʦʨʤʘ-

ʪʠʚʥʳʭ ʤʘʨʢʝʨʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʦʩʪʨʫʶ ʢʦʨʦʥʘʨʥʫʶ ʧʘʪʦʣʦʛʠʶ ʚ ʤʘʢʩʠʤʘʣʴʥʦ 

ʨʘʥʥʠʝ ʩʨʦʢʠ, ʘ ʪʘʢʞʝ ʧʦʤʦʛʫʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʪʷʞʝʩʪʴ ʠ ʭʘʨʘʢʪʝʨ ʪʝʯʝʥʠʷ, ʨʘʟʚʠʪʠʝ ʦʩʣʦʞʥʝʥʠʡ ʠ ʠʩ-

ʭʦʜ ʟʘʙʦʣʝʚʘʥʠʷ.  ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʧʦʷʚʠʣʘʩʴ ʠʥʬʦʨʤʘʮʠʷ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʠʭ ʤʘʨʢʝʨʦʚ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʙʝʣʢʠ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ. ʋʩʪʘʥʦʚʣʝʥʠʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʨʦʣʠ ʙʝʣʢʦʚ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ ʧʨʠ 

ʟʘʙʦʣʝʚʘʥʠʷʭ ʩʝʨʜʮʘ, ʚʳʷʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ ʠʭ ʧʨʠ ʠʥʬʘʨʢʪʝ ʤʠʦʢʘʨʜʘ ʠ ʚʦʟʤʦʞʥʭr 

ʩʚʷʟʝʡ ʩ ʭʘʨʘʢʪʝʨʦʤ ʪʝʯʝʥʠʷ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʟʘʜʘʯʘʤʠ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʥʘʫʢʠ. ɺ ʜʘʥʥʦʤ ʦʙʟʦʨʝ ʧʨʠʚʝʜʝʥʳ ʬʘʢʪʳ ʦʙ ʦʪʢʨʳʪʠʠ ʙʝʣʢʦʚ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ, ʠʭ ʚʠʜʘʭ, ʦ ʚʳʷʚʣʝʥʥʦʡ 

ʨʦʣʠ ʚ ʦʨʛʘʥʠʟʤʝ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʙʝʣʢʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦ-

ʣʝʚʘʥʠʷʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠ ʧʨʠ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ.  
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Abstract. Cardiovascular diseases continue to be one of the most important causes of early disability and 

mortality in economically developed countries. The most dangerous manifestations of heart and vascular pathol-

ogy are myocardial infarction. Despite the apparent simplicity of verification of myocardial infarction, there are 

a number of situations when traditional diagnostic criteria do not provide timely and comprehensive information. 

This actualizes the search for informative markers that will allow diagnosing acute coronary pathology as early 

as possible, and will also help predict the severity and nature of the course, the development of complications 

and the outcome of the disease. In recent decades, information has appeared that heat shock proteins can be used 

as such markers. Establishing the pathogenetic role of heat shock proteins in heart diseases, identifying patterns 

of their changes in myocardial infarction and possible connections with the nature of the course of myocardial 

infarction are urgent tasks of medical and biological science. This review provides facts about the discovery of 

heat shock proteins, their types, and their role in the body. The results of studying this group of proteins in vari-

ous diseases of the cardiovascular system and in the atherosclerotic process are analyzed. 

Keywords: cardiovascular pathology, myocardial infarction, heat shock proteins. 

 

ʉʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʟʘʥʠʤʘʶʪ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʚ ʦʙʱʝʤʠʨʦʚʦʡ ʩʪʘʪʠʩʪʠʢʝ 

ʧʨʠʯʠʥ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʝʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ, ʚ 

ʩʨʝʜʥʝʤ ʀɹʉ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ 1,8 ʤʣʥ. ʩʤʝʨʪʝʡ ʢʘʞʜʳʡ ʛʦʜ ʠ ʩʦʩʪʘʚʣʷʝʪ 20% ʦʪ ʚʩʝʭ ʣʝʪʘʣʴʥʳʭ ʠʩʭʦ-

ʜʦʚ ʚ ɽʚʨʦʧʝ. ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ ʠʟ ʦʩʪʨʳʭ ʧʨʦʷʚʣʝʥʠʡ ʀɹʉ ʷʚʣʷʝʪʩʷ ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ (ʀʄ). ʅʘʩʪʦʨʘ-

ʞʠʚʘʝʪ ʪʝʥʜʝʥʮʠʷ ʙʦʣʝʝ ʯʘʩʪʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʀʄ ʩ ʧʦʜʲʝʤʦʤ ʩʝʛʤʝʥʪʘ ST ʩʨʝʜʠ ʤʦʣʦʜʦʛʦ ʥʘʩʝʣʝʥʠʷ [5]. 
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ɹʝʣʢʠ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ ʧʨʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʧʘʪʦʣʦʛʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʢʘʞʫʱʫʶʩʷ ʧʨʦʩʪʦʪʫ 

ʚʝʨʠʬʠʢʘʮʠʠ ʀʄ, ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʩʠʪʫʘʮʠʡ, ʢʦʛʜʘ ʪʨʘʜʠʮʠʦʥʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʥʝ ʜʘʶʪ 

ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠʩʯʝʨʧʳʚʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ ʜʝʣʘʝʪ ʘʢʪʫʘʣʴʥʳʤ ʧʦʠʩʢ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʤʘʨʢʝʨʦʚ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʦʩʪʨʫʶ ʢʦʨʦʥʘʨʥʫʶ ʧʘʪʦʣʦʛʠʶ ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʥʥʠʝ ʩʨʦʢʠ, ʘ ʪʘʢʞʝ 

ʧʦʤʦʛʫʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʪʷʞʝʩʪʴ ʠ ʭʘʨʘʢʪʝʨ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʨʘʟʚʠʪʠʝ ʦʩʣʦʞʥʝʥʠʡ ʠ ʢʦʥʝʯʥʳʡ ʠʩ-

ʭʦʜ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʧʦʷʚʠʣʘʩʴ ʠʥʬʦʨʤʘʮʠʷ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʠʭ ʤʘʨʢʝʨʦʚ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʙʝʣʢʠ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ (ɹʊʐ). ʕʪʦ ʛʨʫʧʧʘ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʙʝʣʢʦʚ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʚʥʝʢʣʝʪʦʯ-

ʥʦʡ ʵʢʩʧʨʝʩʩʠʝʡ. ɹʊʐ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʢʘʢ ʤʦʣʝʢʫʣʷʨʥʳʝ ʰʘʧʝʨʦʥʳ (ʦʪ ʘʥʛʣ. chaʨerone ï ʩʦʧʨʦʚʦʞ-

ʜʘʪʴ), ʚʳʧʦʣʥʷʷ ʩʚʦʶ ʬʫʥʢʮʠʶ ʪʦʣʴʢʦ ʚ ʩʚʷʟʘʥʥʦʤ ʩ ʜʨʫʛʠʤʠ ʤʦʣʝʢʫʣʘʤʠ ʩʦʩʪʦʷʥʠʠ, ʥʘʧʨʘʚʣʷʶʪ ʥʦʚʦ-

ʦʙʨʘʟʦʚʘʥʥʳʝ ʧʦʣʠʧʝʧʪʠʜʳ ʯʝʨʝʟ ʩʪʘʜʠʠ ʩʢʣʘʜʳʚʘʥʠʷ / ʨʘʟʚʦʨʘʯʠʚʘʥʠʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʨʘʚʠʣʴʥʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ. ʆʩʥʦʚʥʘʷ ʨʦʣʴ ɹʊʐ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʟʘʱʠʪʝ ʢʣʝʪʦʯʥʳʭ ʬʫʥʢʮʠʡ ʧʫʪʝʤ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʦʙʨʘʪʠʤʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʙʝʣʢʘ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʝʥʘʪʫʨʠʨʦʚʘʥʥʳʭ ʙʝʣʢʦʚ ʠ ʦʙʣʝʛ-

ʯʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʪʨʘʬʠʢʘ ʯʝʨʝʟ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ ʧʫʪʠ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʢʣʝ-

ʪʦʯʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ ʠ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ. ɺ ʠʤʤʫʥʥʦʤ ʦʪʚʝʪʝ ɹʊʐ ʫʯʘʩʪʚʫʶʪ ʚ ʩʦʭʨʘʥʝʥʠʠ ʠ ʚʥʫʪʨʠʢʣʝ-

ʪʦʯʥʦʤ ʧʝʨʝʥʦʩʝ ʘʥʪʠʛʝʥʥʳʭ ʧʝʧʪʠʜʦʚ ʢ ʦʩʥʦʚʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ ʚ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʠ-

ʨʫʶʱʠʭ ʢʣʝʪʢʘʭ, ʵʢʩʧʨʝʩʩʠʠ toll-ʧʦʜʦʙʥʳʭ ʨʝʮʝʧʪʦʨʦʚ (TLR), ʤʦʣʝʢʫʣ ʘʜʛʝʟʠʠ ʠ ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʦʩʧʘʣʠ-

ʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ [20]. ʗʚʣʷʷʩʴ ʠʤʤʫʥʦʜʦʤʠʥʘʥʪʥʳʤʠ ʤʦʣʝʢʫʣʘʤʠ, ɹʊʐ ʩʪʠʤʫʣʠʨʫʶʪ ʢʘʢ ʝʩʪʝʩʪʚʝʥ-

ʥʫʶ, ʪʘʢ ʠ ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʧʘʪʦʣʦʛʠʝʡ ʠʤʤʫʥʥʫʶ ʨʝʘʢʪʠʚʥʦʩʪʴ. ʇʦʩʣʝʜʥʝʝ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʤʦ-

ʣʝʢʫʣʷʨʥʦʡ ʤʠʤʠʢʨʠʠ, ʛʝʥʝʨʠʨʫʶʱʝʡ ʧʝʨʝʢʨʝʩʪʥʫʶ ʨʝʘʢʪʠʚʥʦʩʪʴ ʤʝʞʜʫ ɹʊʐ ʯʝʣʦʚʝʢʘ ʠ ɹʊʐ ʠʥʬʝʢ-

ʮʠʦʥʥʳʭ ʘʛʝʥʪʦʚ. ɸʫʪʦʠʤʤʫʥʥʘʷ ʨʝʘʢʪʠʚʥʦʩʪʴ, ʫʧʨʘʚʣʷʝʤʘʷ ɹʊʐ, ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʫʩʠ-

ʣʝʥʠʷ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʝʧʪʠʜʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʢʣʝʪʦʢ [4].  

ɺʧʝʨʚʳʝ ʦ ʩʝʤʝʡʩʪʚʝ ɹʊʐ ʟʘʛʦʚʦʨʠʣʠ ʚ 1962 ʛʦʜʫ, ʢʦʛʜʘ Feruccio Ritossa ʦʙʥʘʨʫʞʠʣ ʦʪʝʯʥʦʩʪʴ 

ʭʨʦʤʦʩʦʤ ʩʣʶʥʳ ʫ ʜʨʦʟʦʬʠʣʳ ʠ ʠʟʤʝʥʝʥʠʷ ʚ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʚ ʦʪʚʝʪ ʥʘ ʥʘʛʨʝʚʘʥʠʝ [4, 21]. ɺ 1974 ʛʦʜʫ 

ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʧʦʚʳʰʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ ʫʢʘʟʘʥʥʳʝ ʙʝʣʢʠ ʫ ʜʨʦʟʦʬʠʣʳ ʧʦʩʣʝ ʜʝʡʩʪʚʠʷ 

ʥʘ ʤʫʭ ʩʪʨʝʩʩʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʪʝʧʣʦʚʦʡ ʰʦʢ. ʆʥʠ ʙʳʣʠ ʥʘʟʚʘʥʳ ʙʝʣʢʘʤʠ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ, 

ʠʣʠ HSP (ʦʪ ʘʥʛʣ., heat shock proteins). ʇʦʩʣʝʜʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʛʠʧʝʨʪʝʨʤʠʷ 

ʘʢʪʠʚʠʨʫʝʪ ʵʪʠ ʙʝʣʢʠ. ɸʥʘʣʦʛʠʯʥʳʤʠ ʪʨʠʛʛʝʨʘʤʠ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʛʠʧʦʢʩʠʷ, ʠʰʝʤʠʷ, ʨʝʧʝʨʬʫʟʠʷ, ʵʥʝʨʛʦ-

ʜʝʬʠʮʠʪ, ʬʠʟʠʯʝʩʢʦʝ ʨʘʩʪʷʞʝʥʠʝ, ʘʮʠʜʦʟ, ʦʙʨʘʟʦʚʘʥʠʝ ʨʝʘʢʪʠʚʥʳʭ ʢʠʩʣʦʨʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ, ʪʦ ʝʩʪʴ 

ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʳʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʠʥʠʮʠʠʨʫʶʱʠʝ ʢʣʝʪʦʯʥʳʡ ʩʪʨʝʩʩ. ɺ ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʘ ʦʙʱʠʡ ʩʠʥʪʝʟ 

ʙʝʣʢʘ ʩʥʠʞʘʝʪʩʷ, ʘ ʩʠʥʪʝʟ HSP ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʚʳʭʦʜʘ ʝʛʦ ʠʟ ʧʦʚʨʝʞʜʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʨʝʩʩʘ 

ʧʨʝʨʠʙʦʩʦʤ ʚ ʮʠʪʦʧʣʘʟʤʫ [7, 12]. 

ɹʊʐ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʜʨʝʚʥʠʭ ʠ ʢʦʥʩʝʨʚʘʪʠʚʥʳʭ ʙʝʣʢʦʚ ʚ ʧʨʦʢʘʨʠʦʪʠʯʝʩʢʠʭ ʠ 

ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʭ ʢʣʝʪʢʘʭ. ʆʥʠ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʤʝʞʚʠʜʦʚʫʶ ʛʦʤʦʣʦʛʠʶ ʠ ʢʦʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦ ʵʢʩʧʨʝʩ-

ʩʠʨʫʶʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʢʣʝʪʦʢ. ɹʊʐ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʮʠʪʦʧʣʘʟʤʝ, ʷʜʨʝ, ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʩʝʪʠ ʠ ʤʠ-

ʪʦʭʦʥʜʨʠʷʭ. ɺ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʵʪʦ ʩʝʤʝʡʩʪʚʦ ʙʝʣʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 5-10% ʦʪ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʙʝʣʢʘ ʚ ʢʣʝʪʢʘʭ, ʧʨʠ ʩʪʨʝʩʩʝ ʞʝ ʢʦʣʠʯʝʩʪʚʦ ɹʊʐ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʜʦ 15%. ʉʚʝʨʭʵʢʩʧʨʝʩʩʠʷ ɹʊʐ ʚʦ 

ʚʨʝʤʷ ʩʪʨʝʩʩʘ ʙʳʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʫ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʠʜʦʚ, ʚʢʣʶʯʘʷ ʚʦʜʥʳʝ ʢʦʨʘʣʣʳ, ʧʫʩ-

ʪʳʥʥʳʭ ʤʫʨʘʚʴʝʚ, ʨʘʩʪʝʥʠʷ, ʙʘʢʪʝʨʠʠ ʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ [1, 4]. 

ɹʊʐ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ ʨʘʟʣʠʯʥʳʝ ʩʝʤʝʡʩʪʚʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʤʦʣʝʢʫʣʷʨʥʳʤ ʚʝʩʦʤ: ʘ ʠʤʝʥʥʦ, 

ʩʝʤʝʡʩʪʚʘ 110, 90, 70, 60, 40 ʢɼʘ ʠ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ (15-30 ʢɼʘ). ʍʦʪʷ ʦʙʱʝʡ ʬʫʥʢʮʠʝʡ ʚʩʝʭ ʧʦʜʛʨʫʧʧ 

ʷʚʣʷʝʪʩʷ ʢʣʝʪʦʯʥʘʷ ʩʪʨʝʩʩʧʨʦʪʝʢʮʠʷ, ʪʢʘʥʝʩʧʝʮʠʬʠʯʥʦʩʪʴ, ʠʭ ʦʪʜʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʨʘʟʣʠʯʥʳ [4]. 

ʇʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʨʦʣʴ ʙʝʣʢʦʚ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ HSP 70 ʚ ʨʘʟʚʠʪʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʣʶʜʝʡ ɹʊʐ ʫʯʘʩʪʚʫʶʪ ʚ ʧʘʪʦʛʝʥʝʟʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʟʘʙʦʣʝʚʘʥʠʡ [1, 2, 

6], ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ [29, 30]. ʅʘʠʙʦʣʝʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʤʠ ʧʨʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʧʘʪʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʙʝʣʢʦʚ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ, ʢʘʢ HSP70. ʏʣʝʥʳ ʩʝʤʝʡʩʪʚʘ HSP70 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʝʧʘʨʘʮʠʠ ɼʅʂ, ʫʯʘʩʪʚʫʶʪ ʚ ʧʘʪʦʛʝʥʝʟʝ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʠ ʚ ʢʘʯʝʩʪʚʝ ʘʫʪʦʘʥʪʠʛʝʥʘ - ʚ ʧʘʪʦ-

ʛʝʥʝʟʝ ʛʠʧʝʨʪʦʥʠʠ. 

ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʳʟʳʚʘʶʱʠʤ ʵʢʩʧʨʝʩʩʠʶ HSP70, ʷʚʣʷʝʪʩʷ ʠʰʝʤʠʷ. ɽʩʪʴ ʜʘʥʥʳʝ ʦʙ ʫʯʘʩʪʠʠ 

HSP70 ʚ ʧʨʦʮʝʩʩʘʭ ʚʦʩʧʘʣʝʥʠʷ. ʇʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʚʦʟʤʦʞʥʦ, ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʦʜʘʚʣʝʥʠʷ NFəB HSP70 [27].  

ɺ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʘʷ ʠʰʝʤʠʷ, ʠʥʜʫʮʠʨʫʶʱʘʷ ʥʘʢʦʧʣʝʥʠʝ ʚ ʩʝʨʜʮʝ 

HSP70, ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʠʦʢʘʨʜʘ ʢ ʧʦʩʣʝʜʫʶʱʝʡ ʜʣʠʪʝʣʴʥʦʡ ʠʰʝʤʠʠ, ʯʪʦ, ʚʦʟ-

ʤʦʞʥʦ, ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʘʜʘʧʪʘʮʠʠ ʤʠʦʢʘʨʜʘ ʢ ʧʦʚʨʝʞʜʝʥʠʷʤ. ɺ ʤʦʜʝʣʠ ʥʘ ʞʠʚʦʪʥʳʭ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʦʙ-

ʨʘʪʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʫʨʦʚʥʝʤ HSP70 ʠ ʨʘʟʤʝʨʦʤ ʠʥʬʘʨʢʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʚʳʰʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ 

HSP70 ʫʣʫʯʰʘʣʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝ ʠʰʝʤʠʠ ʥʘ ʤʦʜʝʣʠ ʪʨʘʥʩʛʝʥʥʳʭ ʤʳʰʝʡ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʙʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʣʝʪʢʠ ʤʠʦʢʘʨʜʘ, ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ, ʯʪʦ ʯʨʝʟʤʝʨʥʦ ʚʳʩʦʢʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʝʢʣʝʪʦʯʥʦʛʦ HSP70 ʤʦʛʫʪ ʫʚʝʣʠʯʠʪʴ ʨʠʩʢ ʬʠʙʨʠʣʣʷʮʠʠ ʧʨʝʜʩʝʨʜʠʡ ʠ ʩʤʝʨʪʥʦʩʪʠ ʧʦʩʣʝ 

ʦʧʝʨʘʮʠʠ ʥʘ ʩʝʨʜʮʝ [22].  




