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ɿʫʙʦʚʩʢʘʷ ʀ.ɺ., ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ 

ʅʦʚʠʢʦʚʘ ʆ.ʅ., ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ 

ɸʥʘʥʯʠʢʦʚ ʄ.ɸ., ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ 

ʂʘʨʧʦʚʠʯ ɺ.ʂ., ʚʝʪʝʨʠʥʘʨʥʳʡ ʚʨʘʯ 

 

ʈʋʇ «ʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦʛʦ», ʛ. ʄʠʥʩʢ 

 

ɹɸʂʊɽʈʀɸʃʔʅʓɽ ʊʆʂʉʀʅʓ (ʂʈɸʊʂʀʁ ʆɹɿʆʈ) 

 

ʈʝʟʶʤʝ 
ʊʦʢʩʠʥʳ ï ʙʝʣʢʦʚʳʝ ʚʝʱʝʩʪʚʘ, ʦʙʣʘʜʘʶʱʠʝ ʷʜʦʚʠʪʳʤ ʜʝʡʩʪʚʠʝʤ ʠ ʦʙʨʘʟʫʝʤʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʠ 

ʞʠʚʦʪʥʳʤʠ. ʄʠʢʨʦʙʥʳʝ ʪʦʢʩʠʥʳ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʜʚʘ ʙʦʣʴʰʠʭ ʢʣʘʩʩʘ ï ʵʢʟʦʪʦʢʩʠʥʳ, ʚʳʜʝʣʷʝʤʳʝ ʚ ʦʢʨʫ-

ʞʘʶʱʫʶ ʩʨʝʜʫ, ʠ ʵʥʜʦʪʦʢʩʠʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʣʝʪʢʦʡ. ʅʝʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʘ ʪʦʢʩʠʥʦʚ ʥʘʰʣʠ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʤʝʜʠʮʠʥʝ. ʇʨʠʤʝʥʝʥʠʝ ʘʥʘʪʦʢʩʠʥʦʚ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʨʘʟʚʠʪʠʝ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʳʟʳʚʘʝʤʳʭ ʚʦʟ-

ʙʫʜʠʪʝʣʷʤʠ, ʧʨʦʜʫʮʠʨʫʶʱʠʤʠ ʵʢʟʦʪʦʢʩʠʥʳ.  

 

Summary 
The toxins  are proteins having toxic effect and formed by microorganisms and animals. Microbial toxins are 

divided into two major classes - exotoxins released into the environment , and endotoxins associated with the bacte-

rial cell. Some properties of the toxins have been used in medicine. Application toxoids prevents diseases caused by 

pathogens that produce exotoxins. 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 10.07.2015 ʛ. 

ʊʦʢʩʠʥʳ ï ʙʝʣʢʦʚʳʝ ʚʝʱʝʩʪʚʘ, ʦʙʣʘ-

ʜʘʶʱʠʝ ʷʜʦʚʠʪʳʤ ʜʝʡʩʪʚʠʝʤ ʠ ʦʙʨʘʟʫʝ-

ʤʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʠ ʞʠʚʦʪʥʳʤʠ [1]. 

ɺ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʜʘʥʥʳʡ ʪʝʨʤʠʥ ʧʦʷʚʠʣʩʷ 

ʚ 1884 ʛ ʙʣʘʛʦʜʘʨʷ Roux ʠ Yersin. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʘʢʪʝʨʠʘʣʴʥʳʝ 

ʪʦʢʩʠʥʳ ʨʘʟʜʝʣʷʶʪ ʥʘ ʜʚʘ ʙʦʣʴʰʠʭ ʢʣʘʩʩʘ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʭ ʭʠʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʢʣʝʪʦʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ. 

ɺʳʜʝʣʷʶʪ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʙʝʣʢʦʚʳʝ ʪʦʢʩʠ-

ʥʳ (ʵʢʟʦʪʦʢʩʠʥʳ) ʠ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜʥʦ 

ʙʝʣʢʦʚʳʝ ʢʦʤʧʣʝʢʩʳ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʛʨʘʤʦʪ-

ʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ (ʵʥʜʦʪʦʢʩʠʥʳ). ʆʥʠ 

ʠʤʝʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʦʣʝʝ ʪʨʝʤʷʩʪʘʤʠ ʨʘʟʣʠʯ-

ʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʩʫʙʩʪʘʥʮʠʷʤʠ. ʆʢʦʣʦ 

25% ʙʝʣʢʦʚʳʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʪʦʢʩʠʥʦʚ 

ʦʪʥʦʩʷʪʩʷ ʢ ʵʥʜʦʪʦʢʩʠʥʘʤ, ʦʥʠ ʧʨʦʯʥʦ ʩʚʷ-

ʟʘʥʳ ʩ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʦʡ. ʀʭ ʚʳʭʦʜ ʟʘ 

ʧʨʝʜʝʣʳ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʣʝʪʢʠ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʠ ʝʝ ʨʘʟʨʫʰʝʥʠʠ. ʆʩʪʘʣʴʥʳʝ 75%  ʧʨʝʜʩ- 

ʪʘʚʣʝʥʳ ʵʢʟʦʪʦʢʩʠʥʘʤʠ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳ-

ʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʞʠʟʥʝʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʙʘʢʪʝʨʠʡ ʠ ʚʳʜʝʣʷʶʪʩʷ ʚ ʦʢʨʫʞʘʶ-

ʱʫʶ ʩʨʝʜʫ.  

ʕʢʟʦʪʦʢʩʠʥʳ ï ʪʝʨʤʦʣʘʙʠʣʴʥʳʝ ʩʫʙ-

ʩʪʘʥʮʠʠ: ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʨʘʟʨʫʰʘʝʪʩʷ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 60ï80Áʉ ʚ ʪʝʯʝʥʠʝ 10ï   

20 ʤʠʥ. ʕʥʜʦʪʦʢʩʠʥʳ ʫʩʪʦʡʯʠʚʳ ʢ ʥʘʛʨʝʚʘ-

ʥʠʶ: ʨʘʟʨʫʰʘʶʪʩʷ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʤ-

ʧʝʨʘʪʫʨʝ ʠʣʠ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʢʠʧʷʯʝʥʠʠ. 

ʕʢʟʦʪʦʢʩʠʥʳ ʤʝʥʝʝ ʩʪʦʡʢʠ ʢ ʜʝʡʩʪʚʠʶ ʨʘʟ-

ʣʠʯʥʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʵʥʜʦʪʦʢʩʠʥʘʤʠ. ɿʘʤʦʨʘʞʠʚʘ-

ʥʠʝ ʠ ʦʪʪʘʠʚʘʥʠʝ ʪʦʢʩʠʥʦʚ ʥʝ ʦʢʘʟʳʚʘʝʪ 

ʟʘʤʝʪʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʠʭ ʩʠʣʫ. ɼʝʡʩʪʚʠʝ 

ʬʦʨʤʘʣʠʥʘ ʠ ʪʝʧʣʘ ʥʘ ʵʢʟʦʪʦʢʩʠʥʳ ʣʠʰʘʝʪ 

ʠʭ ʷʜʦʚʠʪʳʭ ʩʚʦʡʩʪʚ, ʥʦ ʩʦʭʨʘʥʷʝʪ ʠʤʤʫ-

ʥʦʛʝʥʥʦʩʪʴ. ʅʘ ʵʪʦʤ ʧʨʠʥʮʠʧʝ ʦʩʥʦʚʘʥʦ 

ʧʦʣʫʯʝʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʘʥʘʪʦʢʩʠʥʦʚ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʷʜʘ ʠʥ-

ʬʝʢʮʠʡ. ʇʦʧʳʪʢʠ ʧʦʣʫʯʝʥʠʷ ʘʥʘʪʦʢʩʠʥʦʚ 

ʠʟ ʵʥʜʦʪʦʢʩʠʥʦʚ ʦʢʘʟʘʣʠʩʴ ʙʝʟʫʩʧʝʰʥʳʤʠ. 

http://www.medical-enc.ru/20/formaldehydum.shtml
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ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʣʷ ʵʢʟʦ-

ʪʦʢʩʠʥʦʚ ʷʚʣʷʝʪʩʷ ʚʳʨʘʞʝʥʥʘʷ ʘʥʪʠʛʝʥ-

ʥʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʟʳʚʘʪʴ ʧʨʠ ʚʚʝʜʝ-

ʥʠʠ ʚ ʦʨʛʘʥʠʟʤ ʦʙʨʘʟʦʚʘʥʠʝ ʘʥʪʠʪʝʣ, ʦʙʣʘ-

ʜʘʶʱʠʭ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʧʝʮʠʬʠʯʥʦ-

ʩʪʠ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʚʳʨʘʙʘ-

ʪʳʚʘʪʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʣʝ-

ʯʝʙʥʳʝ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʩʳʚʦʨʦʪʢʠ 

ʧʨʦʪʠʚ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʳʟʳʚʘʝʤʳʭ ʚʦʟʙʫʜʠ-

ʪʝʣʷʤʠ, ʧʨʦʜʫʮʠʨʫʶʱʠʤʠ ʵʢʟʦʪʦʢʩʠʥʳ   

[1, 2].  

ʕʢʟʦʪʦʢʩʠʥʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʯ-

ʥʦʩʪʠ ʠʭ ʩʦʝʜʠʥʝʥʠʷ ʩ ʤʠʢʨʦʙʥʦʡ ʢʣʝʪʢʦʡ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ:  

- ʧʦʣʥʦʩʪʴʶ ʩʝʢʨʝʪʠʨʫʝʤʳʝ (ʩʦʙ- 

ʩʪʚʝʥʥʦ ʵʢʟʦʪʦʢʩʠʥʳ) ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝ-

ʜʫ;  

- ʯʘʩʪʠʯʥʦ ʩʝʢʨʝʪʠʨʫʝʤʳʝ; 

- ʥʝʩʝʢʨʝʪʠʨʫʝʤʳʝ. 

ʇʦ ʤʝʭʘʥʠʟʤʫ ʜʝʡʩʪʚʠʷ ʪʦʢʩʠʥʳ ʤʦ-

ʛʫʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʥʘ 5 ʛʨʫʧʧ: ʧʦʚʨʝʞʜʘ-

ʶɦ ʠʝ ʤʝʤʙʨʘʥr , ʠʥʛʠʙʠʪʦʨr  ʙʝʣʢʦʚʦʛʦ 

ʩʠʥʪʝʟʘ, ʘʢʪʠʚʘʪʦʨʳ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, 

ʧʨʦʪʝʘʟʳ, ʘʢʪʠʚʘʪʦʨʳ ʚʪʦʨʠʯʥʳʭ ʤʝʩʩʝʥ-

ʜʞʝʨʦʚ. 

ʇʦʨʦʦʙʨʘʟʫʶʱʠʝ ʪʦʢʩʠʥʳ 

ʅʝʢʦʪʦʨʳʝ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʪʦʢʩʠʥʳ 

ʬʦʨʤʠʨʫʶʪ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʪʨʘʥʩʤʝʤ-

ʙʨʘʥʥʳʝ ʧʦʨʳ (ʢʘʥʘʣʳ) ʧʦʩʨʝʜʩʪʚʦʤ ʚʩʪʘʚ-

ʢʠ ʚ ʧʣʘʟʤʘʪʠʯʝʩʢʫʶ ʤʝʤʙʨʘʥʫ ʭʦʟʷʠʥʘ, 

ʧʨʠʚʦʜʷʱʠʝ ʢʣʝʪʢʫ ʢ ʣʠʟʠʩʫ. ʊʘʢʠʝ ʪʦʢʩʠ-

ʥʳ ʝʱʝ ʥʘʟʳʚʘʶʪ RTX-ʩʝʤʝʡʩʪʚʦʤ (repeats 

in toxin) ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʚ ʠʭ ʤʦʣʝʢʫʣʘʭ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʚʪʦʨʦʚ. ʂ ʧʦʨʦʦʙ-

ʨʘʟʫʶʱʠʤ ʪʦʢʩʠʥʘʤ ʦʪʥʦʩʷʪ ʘʣʴʬʘ-ʪʦʢʩʠʥ 

S. aureus, ʛʝʤʦʣʠʟʠʥ E. coli (HlyA), ʘʜʝ-

ʥʠʣʘʪʮʠʢʣʘʟʫ ɺ. pertussis, ʣʝʡʢʦʪʦʢʩʠʥ 

Manncheimia haemolitica.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʧʦʩʦʙʥʦʩʪʴ 

ʬʦʨʤʠʨʦʚʘʪʴ ʙʝʣʢʦʚʳʝ ʢʘʥʘʣʳ ʚ ʢʣʝʪʦʯ-

ʥʦʡ ʤʝʤʙʨʘʥʝ ʥʝ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ 

ʩʚʦʡʩʪʚʦʤ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʪʦʢʩʠʥʦʚ. ʇʦ-

ʩʨʝʜʩʪʚʦʤ ʧʦʨʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʨʘʥʩʧʦʨʪ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠʦʥʦʚ ʯʝʨʝʟ ʤʝʤʙʨʘʥʳ ʵʫ-

ʢʘʨʠʦʪʠʯʝʩʢʠʭ ʠ ʧʨʦʢʘʨʠʦʪʠʯʝʩʢʠʭ ʦʨʛʘ-

ʥʠʟʤʦʚ. ʂ ʦʙʨʘʟʦʚʘʥʠʶ ʧʦʨ ʩʧʦʩʦʙʥʳ ʙʝʣ-

ʢʠ ʩʣʠʷʥʠʷ ʚʠʨʫʩʦʚ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ 

«ʜʝʡʩʪʚʫʶʪ» ʮʠʪʦʣʠʪʠʯʝʩʢʠʝ ʙʝʣʢʠ ʷʜʦʚ 

ʞʠʚʦʪʥʳʭ [3, 4, 5]. 

ʊʦʢʩʠʥʳ, ʠʥʛʠʙʠʨʫʶʱʠʝ ʩʠʥʪʝʟ ʙʝʣʢʘ 

ʎʠʪʦʪʦʢʩʠʥʳ, ʢʦʪʦʨʳʝ ʙʣʦʢʠʨʫʶʪ 

ʩʠʥʪʝʟ ʙʝʣʢʘ ʥʘ ʩʫʙʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ 

(ʰʠʛʘ-ʪʦʢʩʠʥ (Stx-ʪʦʢʩʠʥ) ʧʨʦʜʫʮʠʨʫʝʪʩʷ 

S. disenteriae ʧʝʨʚʦʛʦ ʩʝʨʦʪʠʧʘ ʠ Stx-

ʧʨʦʜʫʮʠʨʫʶʱʠʤʠ ʰʪʘʤʤʘʤʠ E. coli 

(STEC), ʟʦʣʦʪʠʩʪʳʭ ʩʪʘʬʠʣʦʢʦʢʢʦʚ, ʜʝʨ-

ʤʘʪʦʥʝʢʨʦʪʦʢʩʠʥʳ ʩʪʘʬʠʣʦʢʦʢʢʦʚ, ʧʘʣʦ-

ʯʝʢ ʩʠʙʠʨʩʢʦʡ ʷʟʚʳ, ʩʠʥʝ-ʟʝʣʝʥʦʛʦ ʛʥʦʷ ʠ 

ʚʦʟʙʫʜʠʪʝʣʷ ʢʦʢʣʶʰʘ). ɺ ʵʪʫ ʞʝ ʛʨʫʧʧʫ 

ʚʢʣʶʯʝʥʳ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʵʣʦʥʛʘʪʦʨʳ ï 

ʚʝʱʝʩʪʚʘ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʵʣʦʥʛʘʮʠʠ (ʥʘ- 

ʨʘʱʠʚʘʥʠʶ) ʠʣʠ ʪʨʘʥʩʣʦʢʘʮʠʠ, ʪ.ʝ. ʧʝʨʝ-

ʜʚʠʞʝʥʠʶ ʠ-ʈʅʂ ʚʜʦʣʴ ʨʠʙʦʩʦʤʳ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʩʠʥʪʝʟʘ ʙʝʣʢʘ 

(ʜʠʬʪʝʨʠʡʥʳʡ ʪʦʢʩʠʥ, ʪʦʢʩʠʥ Pseudomo-

nas) [6, 7]. 

ʊʦʢʩʠʥʳ, ʛʝʥʝʨʠʨʫʶʱʠʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʚʪʦʨʠʯʥʳʭ ʤʝʩʩʝʥʜʞʝʨʦʚ (ʧʦʩʨʝʜʥʠʢʦʚ) 

ɹʘʢʪʝʨʠʘʣʴʥʳʝ ʪʦʢʩʠʥʳ ʤʦʛʫʪ ʚʣʠʷʪʴ 

ʥʘ ʬʫʥʢʮʠʶ ʦʪʜʝʣʴʥʳʭ ʙʝʣʢʦʚ ʵʫʢʘʨʠʦʪʠ-

ʯʝʩʢʦʡ ʢʣʝʪʢʠ, ʥʝ ʧʨʠʚʦʜʷ ʝʝ ʢ ʛʠʙʝʣʠ. ɼʣʷ 

ʵʪʦʛʦ ʦʥʠ ʘʢʪʠʚʠʨʫʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʚʪʦ-

ʨʠʯʥʳʭ ʧʦʩʨʝʜʥʠʢʦʚ, ʩʧʦʩʦʙʥʳʭ ʚ ʙʦʣʴ-

ʰʦʡ ʩʪʝʧʝʥʠ ʫʩʠʣʠʚʘʪʴ ʠ ʠʩʢʘʞʘʪʴ ʢʣʝʪʦʯ-

ʥʫʶ ʨʝʘʢʮʠʶ ʥʘ ʚʥʝʢʣʝʪʦʯʥʳʝ ʩʠʛʥʘʣʳ. ʂ 

ʜʘʥʥʦʤʫ ʪʠʧʫ ʪʦʢʩʠʥʦʚ ʦʪʥʦʩʷʪ ʮʠʪʦʪʦʢ-

ʩʠʯʝʩʢʠʡ ʥʝʢʨʦʪʠʯʝʩʢʠʡ ʬʘʢʪʦʨ (CNF). 

ʕʫʢʘʨʠʦʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ, ʧʦʜʚʝʨʛʥʫʪʳʝ 

ʚʦʟʜʝʡʩʪʚʠʶ CNF1, ʧʨʠʦʙʨʝʪʘʶʪ ʭʘʨʘʢ-

ʪʝʨʥʳʡ ʚʠʜ. ʋ ʥʠʭ ʥʘʙʣʶʜʘʝʪʩʷ «ʨʠʬʣʝ- 

ʥʠʝ» ʤʝʤʙʨʘʥʳ, ʬʦʨʤʠʨʫʝʪʩʷ ʣʦʢʘʣʴʥʦʝ 

ʩʞʘʪʠʝ ʘʢʪʠʥʦʚʳʭ ʥʠʪʝʡ. ʈʝʧʣʠʢʘʮʠʷ ɼʅʂ 

ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʣʝʪʦʯʥʦʛʦ ʜʝʣʝʥʠʷ ʧʨʠʚʦ-

ʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʤʥʦʛʦʷʜʝʨʥʳʭ ʢʣʝʪʦʢ. 

ɺʥʫʪʨʠʢʦʞʥʦʝ ʚʚʝʜʝʥʠʝ CNF1 ʚʳʟʳʚʘʝʪ 

ʜʣʠʪʝʣʴʥʦʝ ʚʦʩʧʘʣʝʥʠʝ ʠ ʦʙʨʘʟʦʚʘʥʠʝ 

ʥʝʢʨʦʪʠʯʝʩʢʦʛʦ ʦʯʘʛʘ [7]. 

ʇʨʦʪʝʦʣʠʪʠʯʝʩʢʠʝ ʪʦʢʩʠʥʳ 

ɺ ʵʪʫ ʛʨʫʧʧʫ ʚʭʦʜʷʪ ʙʦʪʫʣʠʥʠʩʪʠʯʝ-

ʩʢʠʡ ʠ ʩʪʦʣʙʥʷʯʥʳʡ ʪʦʢʩʠʥʳ ʙʘʢʪʝʨʠʡ ʨʦ-

ʜʘ Clostridium. ʆʥʠ ʙʣʦʢʠʨʫʶʪ ʧʝʨʝʜʘʯʫ 

ʥʝʨʚʥʳʭ ʠʤʧʫʣʴʩʦʚ ʚ ʩʠʥʘʧʩʘʭ (ʚ ʢʣʝʪʢʘʭ 

ʩʧʠʥʥʦʛʦ ʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ).  

ɹʦʪʫʣʠʥʠʯʝʩʢʠʝ ʪʦʢʩʠʥʳ ʩʚʷʟʳʚʘʶʪʩʷ ʩ 

ʨʝʮʝʧʪʦʨʘʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʝʩʠʥʘʧʪʠ-

ʯʝʩʢʦʡ ʤʝʤʙʨʘʥʳ ʜʚʠʛʘʪʝʣʴʥʳʭ ʥʝʡʨʦʥʦʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʚʳʟʳ- 
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ʚʘʶʪ ʧʨʦʪʝʦʣʠʟ ʙʝʣʢʦʚ ʚ ʥʝʡʨʦʥʘʭ. ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʠʥʛʠʙʠʨʦʚʘʥʠʶ ʚʳʩʚʦʙʦʞʜʝ-

ʥʠʷ ʘʮʝʪʠʣʭʦʣʠʥʘ ʠ ʢ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ 

ʤʳʰʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ï ʚʦʟʥʠʢʘʝʪ ʚʷʣʳʡ 

ʧʘʨʘʣʠʯ. ʉʪʦʣʙʥʷʯʥʳʡ ʪʦʢʩʠʥ ʩʥʘʯʘʣʘ 

ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʨʝʮʝʧʪʦʨʘʤʠ ʥʘ ʧʨʝʩʠʥʘʧʪʠ-

ʯʝʩʢʦʡ ʤʝʤʙʨʘʥʝ ʤʦʪʦʨʥʳʭ ʥʝʡʨʦʥʦʚ, ʥʦ 

ʟʘʪʝʤ, ʩ ʧʦʤʦʱʴʶ ʨʝʪʨʦʛʨʘʜʥʦʛʦ ʚʝʟʠʢʫ-

ʣʷʨʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʦʥ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ 

ʥʝʡʨʦʥʳ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ. ʉʧʘʩʪʠʯʝʩʢʠʡ 

ʧʘʨʘʣʠʯ ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʨʘʩʩʝʯʝ-

ʥʠʝ ʚʝʟʠʢʫʣʦ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʙʝʣʢʦʚ ʠ 

ʩʠʥʘʧʪʦʙʨʝʚʠʥʘ ʚ ʥʝʡʨʦʥʘʭ ʥʘʨʫʰʘʝʪ ʚʳ-

ʩʚʦʙʦʞʜʝʥʠʝ ʛʣʠʮʠʥʘ ʠ ʛʘʤʤʘ-ʘʤʠʥʦ-

ʙʠʪʫʨʠʢʦʚʦʡ ʢʠʩʣʦʪʳ, ʧʨʝʢʨʘʱʘʶʱʠʭ 

ʤʳʰʝʯʥʦʝ ʩʦʢʨʘʱʝʥʠʝ [8, 9]. 

ɸʢʪʠʚʘʪʦʨʳ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ 

ʆʪʜʝʣʴʥʳʝ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʪʦʢʩʠʥʳ 

ʤʦʛʫʪ ʜʝʡʩʪʚʦʚʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ     

ʊ-ʢʣʝʪʢʠ ʠ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʠʨʫʶʱʠʝ ʢʣʝʪ-

ʢʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ʉʘʤʦʝ ʙʦʣʴʰʦʝ 

ʩʝʤʝʡʩʪʚʦ ʪʦʢʩʠʥʦʚ ʜʘʥʥʦʛʦ ʪʠʧʘ ʥʘʟʳʚʘ-

ʶʪ ʧʠʨʦʛʝʥʥʳʤʠ ʪʦʢʩʠʥʘʤʠ-ʩʫʧʝʨʘʥʪʠʛʝ- 

ʥʘʤʠ (PTSAg). ʕʪʦ ʩʪʘʙʠʣʴʥʳʝ, ʩʝʢʨʝʪʠ-

ʨʫʝʤʳʝ ʪʦʢʩʠʥʳ ʩ ʄʄ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 22 ʜʦ 

30 ʢɼʘ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʩʪʘʬʠʣʦʢʦʢʢʦʚʳʝ 

ʵʥʪʝʨʦʪʦʢʩʠʥʳ ʩʝʨʦʪʠʧʦʚ A-E, G ʠ H; ʧʠ-

ʨʦʛʝʥʥʳʝ ʵʢʟʦʪʦʢʩʠʥʳ ʩʪʨʝʧʪʦʢʦʢʢʦʚ 

ʛʨʫʧʧʳ A ʩʝʨʦʪʠʧʦʚ A-C ʠ F; ʩʪʘʬʠʣʦʢʦʢ-

ʢʦʚʳʡ TSST-1. ʉʣʝʜʩʪʚʠʝʤ ʊ-ʢʣʝʪʦʯʥʦʡ 

ʵʢʩʧʘʥʩʠʠ ʷʚʣʷʝʪʩʷ ʤʘʩʩʠʚʥʦʝ ʚʳʩʚʦʙʦʞ-

ʜʝʥʠʝ ʠʥʪʝʨʣʝʡʢʠʥʦʚ (1, 2 ʠ 6 ʪʠʧʦʚ), ʛʘʤ-

ʤʘ-ʠʥʪʝʨʬʝʨʦʥʘ, ʬʘʢʪʦʨʦʚ ʥʝʢʨʦʟʘ ʦʧʫʭʦ-

ʣʝʡ (ʘʣʴʬʘ ʠ ʙʝʪʘ) ʠ ʜʨ. ʉʦʚʤʝʩʪʥʦ ʵʪʠ ʮʠ-

ʪʦʢʠʥʳ ʚʳʟʳʚʘʶʪ ʛʠʧʦʪʝʥʟʠʶ, ʚʳʩʦʢʫʶ 

ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʜʠʬʬʫʟʥʳʝ ʵʨʠʪʝʤʘʪʦʟʥʳʝ 

ʚʳʩʳʧʘʥʠʷ [7, 10]. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ 

ʪʦʢʩʠʥʘʤ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ 

ʧʠʱʝʚʳʭ ʦʪʨʘʚʣʝʥʠʡ. ʀʭ ʝʱʝ ʥʘʟʳʚʘʶʪ 

ʵʥʪʝʨʦʪʦʢʩʠʥʘʤʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʵʥʪʝʨʦ-

ʪʦʢʩʠʥʦʚ ʜʝʡʩʪʚʫʶʪ ʥʘ ʢʣʝʪʢʘʭ ʩʣʠʟʠʩʪʦʡ 

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʝʩʪʴ ʠ 

ʜʨʫʛʠʝ ʧʠʱʝʚʳʝ ʪʦʢʩʠʥʳ, ʪʘʢʠʝ ʢʘʢ 

ʥʝʡʨʦʪʦʢʩʠʥʳ (ʙʦʪʫʣʦʪʦʢʩʠʥ), ʥʝ ʷʚʣʷʶ-

ʱʠʝʩʷ ʵʥʪʝʨʦʪʦʢʩʠʯʝʩʢʠʤʠ. 

ɺ ʪʦʢʩʠʢʦʣʦʛʠʠ ʙʘʢʪʝʨʠʠ, ʫʯʘʩʪʚʫʶ- 

ʱʠʝ ʚ ʧʠʱʝʚʳʭ ʦʪʨʘʚʣʝʥʠʷʭ, ʤʦʞʥʦ ʨʘʟ-

ʜʝʣʠʪʴ ʥʘ ʯʝʪʳʨʝ ʢʣʘʩʩʘ ʥʘ ʦʩʥʦʚʝ  ʢʣʠʥʠ- 

ʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ: 

- ʙʘʢʪʝʨʠʠ, ʚʳʟʳʚʘʶʱʠʝ ʠʥʬʝʢʮʠʶ 

(Salmonella, Shigella enterica, Campylobac-

ter, ʵʥʪʝʨʦʧʘʪʦʛʝʥʥʳʝ Yersinia, Listeria, 

ʥʝʢʦʪʦʨʳʝ E.coli ʠ Aeromonas); 

- ʙʘʢʪʝʨʠʠ, ʢʦʣʦʥʠʟʠʨʫʶʱʠʝ ʢʣʝʪʢʠ-

ʤʠʰʝʥʠ ʭʦʟʷʠʥʘ, ʜʦ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʪʦʢ-

ʩʠʥʦʚ (Vibrio cholerae,, Vibrio parahaemo-

lyticus, E.coli ʠ ʥʝʢʦʪʦʨʳʝ Aeromonas 

spp.); 

- ʙʘʢʪʝʨʠʠ, ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʵʥʪʝʨʦ-

ʪʦʢʩʠʥʳ ʙʝʟ ʧʨʷʤʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʢʘ-

ʥʠ ʩʘʤʦʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʣʝʪʢʠ (Bacillus 

ʩereus, Clostridium ʨerfringens); 

- ʙʘʢʪʝʨʠʠ, ʦʙʨʘʟʫʶʱʠʝ ʪʦʢʩʠʥʳ ʚ 

ʧʠʱʝ: ʪʦʢʩʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʥʝ ʚʳʨʘʙʘʪʳ-

ʚʘʶʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ, ʘ ʧʦʧʘʜʘʶʪ ʚ ʦʨʛʘ-

ʥʠʟʤ ʩ ʢʦʨʤʦʤ (Clostridium botulinum, Ba-

cillus cereus (ʨʚʦʪʥʳʡ ʪʠʧ), Staphylococcus 

aureus). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʥʦʛʠʝ ʙʘʢʪʝʨʠʠ ʤʦ-

ʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ʥʝ ʦʜʠʥ, ʘ ʥʝʩʢʦʣʴʢʦ 

ʙʝʣʢʦʚʳʭ ʪʦʢʩʠʥʦʚ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ 

ʨʘʟʥʳʤ ʜʝʡʩʪʚʠʝʤ ï ʥʝʡʨʦʪʦʢʩʠʯʝʩʢʠʤ, 

ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʤ, ʛʝʤʦʣʠʪʠʯʝʩʢʠʤ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝʢʦʪʦʨʳʝ ʙʘʢʪʝʨʠʠ ï 

ʢʠʰʝʯʥʘʷ ʧʘʣʦʯʢʘ, ʭʦʣʝʨʥʳʡ ʚʠʙʨʠʦʥ ï

ʤʦʛʫʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʨʘʟʦʚʳʚʘʪʴ ʢʘʢ 

ʙʝʣʢʦʚʳʝ ʵʢʟʦʪʦʢʩʠʥʳ, ʪʘʢ ʠ ʵʥʜʦʪʦʢʩʠ-  

ʥʳ [11].  

ʉʪʨʫʢʪʫʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʪʦʢʩʠʥʦʚ 

ʉʪʨʫʢʪʫʨʥʦ ʪʦʢʩʠʥʳ ʙʘʢʪʝʨʠʡ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʣʠʙʦ ʦʪʜʝʣʴʥʳʝ ʙʝʣʢʠ, ʣʠ-

ʙʦ ʦʣʠʛʦʤʝʨʥʳʝ ʙʝʣʢʦʚʳʝ ʢʦʤʧʣʝʢʩʳ, ʦʨ-

ʛʘʥʠʟʦʚʘʥʥʳʝ ʚ ɸïɺ-ʩʪʨʫʢʪʫʨʳ. ʊʘʢʘʷ 

ʩʪʨʫʢʪʫʨʘ ʤʦʣʝʢʫʣʳ ʪʦʢʩʠʥʘ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʥʘʣʠʯʠʝ ʜʚʫʭ ʢʦʤʧʦʥʝʥʪʦʚ: ɸ- ʠ ɺ-ʩʫʙʲ- 

ʝʜʠʥʠʮ, ʧʦʵʪʦʤʫ ʠʭ ʝʱʝ ʥʘʟʳʚʘʶʪ ʙʠʥʘʨ-

ʥʳʤʠ. ɸ-ʩʫʙʲʝʜʠʥʠʮʘ ʦʙʣʘʜʘʝʪ ʵʥʟʠʤʘʪʠ-

ʯʝʩʢʦʡ (ʪʦʢʩʠʯʝʩʢʦʡ) ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʢʣʝʪ-

ʢʝ. ɺ-ʩʫʙʲʝʜʠʥʠʮʘ ʜʦʩʪʘʚʣʷʝʪ ɸ-ʩʫʙʲʝʜʠ-

ʥʠʮʫ ʚ ʢʣʝʪʢʫ-ʤʠʰʝʥʴ. ɺ-ʩʫʙʲʝʜʠʥʠʮʘ ʩʦ-

ʩʪʦʠʪ ʠʟ ʜʚʫʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʜʦʤʝʥʦʚ: 

ʨʝʮʝʧʪʦʨ-ʩʚʷʟʳʚʘʶʱʝʛʦ ʜʦʤʝʥʘ, ʦʧʨʝʜʝʣʷ-

ʶʱʝʛʦ ʪʨʦʧʠʟʤ ʤʦʣʝʢʫʣʳ ʪʦʢʩʠʥʘ ʢ ʦʧʨʝ-

ʜʝʣʝʥʥʳʤ ʢʣʝʪʢʘʤ, ʠ ʪʨʘʥʩʣʦʢʘʮʠʦʥʥʦʛʦ   

ʜʦʤʝʥʘ, ʜʦʩʪʘʚʣʷʶʱʝʛʦ ɸ-ʩʫʙʲʝʜʠʥʠʮʫ  

ʯʝʨʝʟ ʣʠʧʠʜʥʳʡ ʙʠʩʣʦʡ ʣʠʙʦ ʥʘ ʧʣʘʟ-

ʤʘʪʠʯʝʩʢʫʶ  ʤʝʤʙʨʘʥʫ, ʣʠʙʦ ʚ  ʵʥʜʦʩʦ- 
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ʤʫ ʢʣʝʪʢʠ-ʤʠʰʝʥʠ. ʉʪʨʫʢʪʫʨʘ ɺ-ʜʦʤʝʥʦʚ 

ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʨʝʮʝʧʪʦʨʦʚ-

ʤʠʰʝʥʝʡ, ʩ ʢʦʪʦʨʳʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ 

ʪʦʢʩʠʥ. ɸ-ʩʫʙʲʝʜʠʥʠʮʳ ʙʦʣʝʝ ʢʦʥʩʝʨʚʘ-

ʪʠʚʥʳ, ʯʝʤ ɺ-ʩʫʙʲʝʜʠʥʠʮʳ, ʦʩʦʙʝʥʥʦ ʚ 

ʫʯʘʩʪʢʘʭ, ʢʨʠʪʠʯʝʩʢʠʭ ʜʣʷ ʧʨʦʷʚʣʝʥʠʷ ʠʭ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ [10]. ɼʣʷ ʙʘʢ-

ʪʝʨʠʘʣʴʥʳʭ ʪʦʢʩʠʥʦʚ ʭʘʨʘʢʪʝʨʥʦ ʩʭʦʜʩʪʚʦ 

ʠʭ ʩʫʙʲʝʜʠʥʠʮ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʠ ʤʘʢʨʦ-

ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʷʭ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʭʦ-

ʪʷ ʭʦʣʝʨʥʳʡ ʪʦʢʩʠʥ ʠ ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʝʛʦ 

ʩʝʤʝʡʩʪʚʫ ʪʝʨʤʦʣʘʙʠʣʴʥʳʡ ʵʥʪʝʨʦʪʦʢʩʠʥ 

ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ (LT-ʪʦʢʩʠʥ) ʠʤʝʶʪ ʧʦ 

ʧʷʪʴ ʠʜʝʥʪʠʯʥʳʭ ɺ-ʩʫʙʲʝʜʠʥʠʮ, ʘ ʢʦʢ- 

ʣʶʰʥʳʡ ʪʦʢʩʠʥ ʠʤʝʝʪ ʯʝʪʳʨʝ ʨʘʟʣʠʯʥʳʭ 

ɺ-ʩʫʙʲʝʜʠʥʠʮʳ, ʜʚʝ ʠʟ ɺ-ʩʫʙʲʝʜʠʥʠʮ ʢʦʢ- 

ʣʶʰʥʦʛʦ ʪʦʢʩʠʥʘ ʩʚʝʨʪʳʚʘʶʪʩʷ ʘʥʘʣʦʛʠʯ-

ʥʦ ɺ-ʩʫʙʲʝʜʠʥʠʯʥʳʤ ʧʝʥʪʘʤʝʨʘʤ ʩʝʤʝʡʩʪʚ 

ʭʦʣʝʨʥʦʛʦ ʪʦʢʩʠʥʘ ʠ ʰʠʛʘ-ʪʦʢʩʠʥʘ [5]. 

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 13 

ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʰʪʘʤʤʦʚ E. coli ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʫ 23% ʦʪʩʫʪʩʪʚʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʜʫ-

ʮʠʨʦʚʘʪʴ ʪʦʢʩʠʥʳ, 46% ʩʧʦʩʦʙʥʳ  ʚʳʨʘʙʘ- 

ʪʳʚʘʪʴ ʪʝʨʤʦʣʘʙʠʣʴʥʳʡ ʵʥʪʝʨʦʪʦʢʩʠʥ, 

23% ʪʝʨʤʦʩʪʘʙʠʣʴʥʳʡ ʠ 8,0% ï ʦʙʘ ʵʥʪʝ-

ʨʦʪʦʢʩʠʥʘ (ʪʝʨʤʦʩʪʘʙʠʣʴʥʳʡ ʠ ʪʝʨʤʦʣʘ-

ʙʠʣʴʥʳʡ). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʛʦʚʦʨʷʪ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʢʣʶʯʝʥʠʷ ʘʥʘʪʦʢʩʠʥʦʚ  

E. coli ʚ ʧʨʝʧʘʨʘʪʳ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠ-

ʣʘʢʪʠʢʠ ʢʦʣʠʙʘʢʪʝʨʠʦʟʘ. 

 

ɿɸʂʃʖʏɽʅʀɽ 

ʄʠʢʨʦʙʥʳʝ ʪʦʢʩʠʥʳ ʷʚʣʷʶʪʩʷ ʚʝʩʴ-

ʤʘ ʦʧʘʩʥʳʤʠ ʜʣʷ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʆʥʠ 

ʯʘʩʪʦ ʧʨʠʚʦʜʷʪ ʢ ʥʝʦʙʨʘʪʠʤʳʤ ʧʦʚʨʝʞʜʝ-

ʥʠʷʤ ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʧʫʪʝʤ ʧʦ-

ʚʨʝʞʜʝʥʠʷ ʤʝʤʙʨʘʥ, ʧʨʦʷʚʣʝʥʠʷ ʬʝʨʤʝʥ-

ʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʣʝʪʢʠ ʠ ʠʟʤʝʥʝʥʠʷ 

ʝʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ɹʘʢʪʝʨʠʘʣʴʥʳʝ 

ʪʦʢʩʠʥʳ ʭʦʨʦʰʦ ʠʟʫʯʝʥʳ, ʠ ʵʪʦʪ ʧʨʦʮʝʩʩ 

ʚʩʝ ʝʱʝ ʧʨʦʜʦʣʞʘʝʪʩʷ. ʊʘʢ, ʥʝʢʦʪʦʨʳʝ 

ʩʚʦʡʩʪʚʘ ʪʦʢʩʠʥʦʚ ʥʘʰʣʠ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʤʝʜʠʮʠʥʝ. ʆʢʦʣʦ 77% ʵʰʝʨʠʭʠʡ ʩʧʦʩʦʙ-

ʥʳ ʢ ʧʨʦʜʫʢʮʠʠ ʵʢʟʦʪʦʢʩʠʥʦʚ, ʯʪʦ ʜʝʣʘʝʪ 

ʥʝʦʙʭʦʜʠʤʳʤ ʚʢʣʶʯʝʥʠʝ ʘʥʘʪʦʢʩʠʥʦʚ     

E. coli ʚ ʧʨʝʧʘʨʘʪʳ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠ-

ʣʘʢʪʠʢʠ [1, 2]. 
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ɻʦʣʳʥʝʮ ɺ.ɻ., ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ* 

ɾʘʣʜʳʙʠʥ ɺ.ɺ., ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ** 

ʃʫʮʝʚʠʯ ʆ.ʀ., ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ** 

 

*ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʛʨʘʥʠʯʥʳʡ ʢʦʤʠʪʝʪ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, ʛ. ʄʠʥʩʢ 

**ɻʋʆ «ʀʥʩʪʠʪʫʪ ʧʦʛʨʘʥʠʯʥʦʡ ʩʣʫʞʙʳ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ», ʛ. ʄʠʥʩʢ 

 

ʆ ʅɽʂʆʊʆʈʓʍ ʈɽɿʋʃʔʊɸʊɸʍ ʇʈʆɺɽɼɽʅʀʗ  

ʀ ʆʉʆɹɽʅʅʆʉʊʗʍ ɺɽʊɽʈʀʅɸʈʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ  

ʕʂʉʇɽʈʀʄɽʅʊɸ ʇʆ ʇʈʀʄɽʅɽʅʀʖ ʃʆʐɸɼɽʁ ɺ ʆʍʈɸʅɽ  

ɻʆʉʋɼɸʈʉʊɺɽʅʅʆʁ ɻʈɸʅʀʎʓ ʈɽʉʇʋɹʃʀʂʀ ɹɽʃɸʈʋʉʔ 

 

ʈʝʟʶʤʝ 
ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʦʚʝʜʝʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʷʭ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʣʦʰʘʜʝʡ ʚ ʦʭʨʘʥʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʳ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ. ɸʥʘʣʠʟʠʨʫ-

ʶʪʩʷ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʧʨʦʙʣʝʤʳ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʧʨʠʤʝʥʝʥʠʷ ʣʦʰʘʜʝʡ ʚ ʧʦʛʨʘʥʠʯʥʦʡ ʩʣʫʞʙʝ. 

 

Summary 
The article shows the results of the veterinary and features to ensure the experiment on the application of the 

horses in the protection of the State border of the Republic of Belarus. Analyzes the trends and issues of further de-

velopment of the use of horses in the border service. 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 06.10.2015 ʛ. 

ɺɺɽɼɽʅʀɽ 

ʉʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʦʚ ʧʦ-

ʛʨʘʥʠʯʥʦʡ ʩʣʫʞʙʳ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʘʢʪʠʚʥʳʤ ʚʥʝʜʨʝʥʠʝʤ ʚ 

ʦʧʝʨʘʪʠʚʥʦ-ʩʣʫʞʝʙʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʛʨʘʥʠʯʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʥʦʚʝʡʰʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʭʨʘʥʳ 

ʛʨʘʥʠʮʳ, ʦʙʣʘʜʘʶʱʠʭ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥ-

ʪʝʣʣʝʢʪʦʤ, ʪʝʧʣʦʚʠʟʠʦʥʥʳʭ ʠ ʦʧʪʠʢʦ-

ʵʣʝʢʪʨʦʥʥʳʭ ʤʦʜʫʣʝʡ, ʙʝʩʧʠʣʦʪʥʳʭ ʘʚʠʘ-

ʮʠʦʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʘʚʪʦʞʠʨʦʚ. ʉ ʧʦ-

ʤʦʱʴʶ ʜʘʥʥʳʭ ʩʨʝʜʩʪʚ ʣʝʛʢʦ ʨʝʰʘʶʪʩʷ 

ʚʦʧʨʦʩʳ ʦʙʥʘʨʫʞʝʥʠʷ ʥʘʨʫʰʠʪʝʣʝʡ ʛʨʘ-

ʥʠʮʳ. ʆʜʥʘʢʦ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʠ ʦʪ-

ʩʫʪʩʪʚʠʝ ʨʘʟʚʠʪʦʡ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʥʘ ʧʨʠ-

ʛʨʘʥʠʯʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʚʩʝʛʜʘ ʦʙʝʩʧʝʯʠ-

ʚʘʶʪ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʜʚʠʞʝʥʠʝ ʧʦʛʨʘ-

ʥʠʯʥʳʭ ʥʘʨʷʜʦʚ ʢ ʤʝʩʪʫ ʥʘʨʫʰʝʥʠʷ ʧʦʛʨʘ-

ʥʠʯʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ɺ ʮʝʣʷʭ ʨʝʰʝ-

ʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʚʝʜʝʪʩʷ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʦ ʧʦʛʨʘʥʠʯʥʳʭ ʜʦʨʦʛ, ʧʨʠʥʠʤʘʶʪʩʷ ʥʘ 

ʚʦʦʨʫʞʝʥʠʝ  ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʚʳ- 

ʰʝʥʥʦʡ ʧʨʦʭʦʜʠʤʦʩʪʠ: «ʚʥʝʜʦʨʦʞʥʠʢʠ», 

«ʙʦʣʦʪʦʭʦʜʳ», «ʢʚʘʜʨʦʮʠʢʣʳ» ʠ ʜʨ. ɼʘʥ-

ʥʳʝ ʩʧʦʩʦʙʳ ʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ ʚʳʩʦʢʠʝ ʤʘ-

ʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ, ʯʪʦ ʦʙʫʩʣʦʚʠʣʦ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʧʨʦʩʦʚ ʧʨʠʤʝ-

ʥʝʥʠʷ ʚ ʦʭʨʘʥʝ ʛʨʘʥʠʮʳ ʠʥʳʭ ʩʨʝʜʩʪʚ ʧʝ-

ʨʝʜʚʠʞʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʣʦʰʘʜʝʡ. 

ʀʩʪʦʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʣʦʰʘʜʠ ʠʟʜʘʚʥʘ ʧʨʠʤʝʥʷʣʠʩʴ ʚ ʦʭʨʘʥʝ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʳ, ʥʦ ʨʘʟʚʠʪʠʝ 

ʠʥʞʝʥʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦʛʨʘʥʠʯ-

ʥʳʭ ʟʘʩʪʘʚ ʠ ʧʨʠʤʝʥʝʥʠʝ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 

ʪʝʭʥʠʢʠ ʧʦʩʪʝʧʝʥʥʦ ʚʳʪʝʩʥʠʣʠ ʣʦʰʘʜʝʡ 

ʢʘʢ ʩʨʝʜʩʪʚʦ ʧʝʨʝʜʚʠʞʝʥʠʷ. ʇʦʩʣʝ ʨʘʩʧʘʜʘ 

ʉʉʉʈ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʛʨʘʥʠʮʘ ʈʝʩʧʫʙʣʠ-

ʢʘ ɹʝʣʘʨʫʩʴ ʙʳʣʘ ʦʙʦʨʫʜʦʚʘʥʘ ʚ ʠʥʞʝʥʝʨ-

ʥʦʤ ʦʪʥʦʰʝʥʠʠ ʪʦʣʴʢʦ ʥʘ ʧʦʣʴʩʢʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʥʘ ʧʨʠʙʘʣʪʠʡʩʢʦʤ ʠ ʫʢʨʘʠʥ-

ʩʢʦʤ ʨʫʙʝʞʘʭ ʜʦʨʦʞʥʘʷ ʩʝʪʴ ʥʘ ʧʨʠʛʨʘ-

ʥʠʯʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʘʟʚʠʪʘ ʩʣʘʙʦ ʚʧʣʦʪʴ 

ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ʇʦʵʪʦʤʫ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʣʦʰʘʜʝʡ ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʦʛʨʘ-

ʥʠʯʥʳʭ  ʥʘʨʷʜʦʚ  ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ  ʥʘ ʪʝʭ 
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ʫʯʘʩʪʢʘʭ, ʛʜʝ ʧʦ ʧʨʠʨʦʜʥʳʤ ʫʩʣʦʚʠʷʤ ʧʨʠ-

ʤʝʥʝʥʠʝ ʜʨʫʛʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʟʘ-

ʪʨʫʜʥʝʥʦ ʠʣʠ ʥʝʚʦʟʤʦʞʥʦ, ʘʢʪʫʘʣʴʥʦ ʠ ʚ 

ʥʘʰʝ ʚʨʝʤʷ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʣʦʰʘʜʝʡ ʧʨʠ ʩʥʝʞʥʳʭ ʟʘʥʦ-

ʩʘʭ, ʚ ʦʩʝʥʥʝʝ ʠ ʚʝʩʝʥʥʝʝ ʙʝʟʜʦʨʦʞʴʝ. ʃʦ-

ʰʘʜʴ ʩʧʦʩʦʙʥʘ ʧʨʦʭʦʜʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʨʘʩʩʪʦʷʥʠʷ ʧʦ ʧʝʨʝʩʝʯʝʥʥʦʡ ʤʝʩʪʥʦʩʪʠ, 

ʩʤʝʣʦ ʠ ʣʝʛʢʦ ʧʨʝʦʜʦʣʝʚʘʪʴ ʚʩʝʚʦʟʤʦʞʥʳʝ 

ʧʨʝʛʨʘʜʳ ʠ ʧʨʝʧʷʪʩʪʚʠʷ. ʋʤʝʣʦʝ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʠ ʚʳʨʘʙʦʪʘʥʥʳʭ ʢʘʯʝʩʪʚ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʤʘʥʝʚʨʝʥʥʦʩʪʴ ʠ 

ʩʢʨʳʪʥʦʩʪʴ ʧʦʛʨʘʥʠʯʥʳʭ ʥʘʨʷʜʦʚ, ʯʪʦ ʚ 

ʦʙʱʝʡ ʩʠʩʪʝʤʝ ʤʝʨ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ 

ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʜʝʞʥʦʡ ʦʭʨʘʥʳ ɻʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʳ [1, 2]. 

ɺ ʧʝʨʠʦʜ ʩ 2012 ʧʦ 2014 ʛʦʜʳ ʚ ʦʨʛʘ-

ʥʘʭ ʧʦʛʨʘʥʠʯʥʦʡ ʩʣʫʞʙʳ ʈʝʩʧʫʙʣʠʢʠ ɹʝ-

ʣʘʨʫʩʴ ʙʳʣ ʧʨʦʚʝʜʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʧʨʠ-

ʤʝʥʝʥʠʶ ʣʦʰʘʜʝʡ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʧʝ-

ʨʝʜʚʠʞʝʥʠʷ ʧʦʛʨʘʥʠʯʥʳʭ ʥʘʨʷʜʦʚ ʠ ʨʝʟʝʨ-

ʚʘ ʧʦʜʨʘʟʜʝʣʝʥʠʷ. 

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʷʚʣʷʣʠʩʴ: 

- ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠ 

ʩʪʝʧʝʥʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʣʦʰʘ-

ʜʝʡ ʚ ʦʭʨʘʥʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʳ; 

- ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ ʧʨʠ-

ʤʝʥʝʥʠʷ ʣʦʰʘʜʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʠ ʚʨʝʤʝʥʠ ʛʦʜʘ. 

 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

ɺ ʚʦʡʩʢʦʚʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʨʠʤʝʥʷ-

ʣʠʩʴ 4 ʣʦʰʘʜʠ ʧʦʨʦʜʳ «ɹʝʣʦʨʫʩʩʢʘʷ ʫʧ- 

ʨʷʞʥʘʷ» ʥʘ ʫʯʘʩʪʢʝ ʧʦʛʨʘʥʠʯʥʦʡ ʟʘʩʪʘʚʳ 

«ʉʘʚʝʡʢʠ» ʇʦʣʦʮʢʦʛʦ ʧʦʛʨʘʥʠʯʥʦʛʦ ʦʪʨʷ-

ʜʘ; 3 ʣʦʰʘʜʠ ʧʦʨʦʜʳ «ɻʦʥʦʚʝʨʩʢʘʷ» ʠ 1 

ʣʦʰʘʜʴ ʧʦʨʦʜʳ «ɹʝʣʦʨʫʩʩʢʘʷ ʫʧʨʷʞʥʘʷ» 

ʥʘ ʫʯʘʩʪʢʝ ʇʦʛʨʘʥʠʯʥʦʡ ʟʘʩʪʘʚʳ ʠʤ. ʋʩʦʚʘ 

ɻʨʦʜʥʝʥʩʢʦʡ ʧʦʛʨʘʥʠʯʥʦʡ ʛʨʫʧʧʳ. 

ɺʳʰʝʥʘʟʚʘʥʥʳʝ ʧʦʨʦʜʳ ʣʦʰʘʜʝʡ ʦʙ-

ʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴʶ, ʚʳ-

ʥʦʩʣʠʚʦʩʪʴʶ, ʧʨʝʜʘʥʥʦʩʪʴʶ ʪʦʣʴʢʦ ʦʜʥʦ-

ʤʫ ʭʦʟʷʠʥʫ, ʭʦʨʦʰʦ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ 

ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, 

ʫʩʪʦʡʯʠʚʳ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ. 

ɺ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʚʦʡʩʢʦʚʦʤ ʵʢʩʧʝʨʠ-

ʤʝʥʪʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʙʳʣʠ ʩʦʟʜʘʥʳ ʤʝʩʪʘ 

ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ ʣʦʰʘʜʝʡ, ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʝ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʤ ʠ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʳʤ ʧʨʘʚʠʣʘʤ, ʦʧʨʝʜʝʣʝʥ ʧʦʨʷʜʦʢ 

ʫʭʦʜʘ, ʢʦʨʤʣʝʥʠʷ ʠ ʚʦʜʦʧʦʷ. ɹʳʣʘ ʧʨʦʚʝ-

ʜʝʥʘ ʧʦʜʛʦʥʢʘ ʵʢʠʧʠʨʦʚʢʠ ʢʘʚʘʣʝʨʠʩʪʦʚ ʠ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʥʘʨʷʞʝʥʠʷ ʜʣʷ ʣʦʰʘʜʝʡ. 

ɿʘ ʢʘʞʜʦʡ ʣʦʰʘʜʴʶ ʟʘʢʨʝʧʠʣʠ ʦʪ-

ʜʝʣʴʥʳʭ ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ, ʠʤʝʶʱʠʭ ʟʦʦ-

ʚʝʪʝʨʠʥʘʨʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʣʦʰʘʜʴʤʠ. 

ʉʦʪʨʫʜʥʠʢʠ ɻʋʆ «ʀʥʩʪʠʪʫʪ ʧʦʛʨʘ-

ʥʠʯʥʦʡ ʩʣʫʞʙʳ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ» ʨʘʟ-

ʨʘʙʦʪʘʣʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʜʦʢʫʤʝʥ-

ʪʳ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ ʧʦʨʷʜʦʢ ʧʨʠʤʝʥʝ-

ʥʠʷ ʣʦʰʘʜʝʡ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ, ʩʚʷʟʘʥʥʳʭ 

ʩ ʦʭʨʘʥʦʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʳ, ʠ 

ʧʨʦʛʨʘʤʤʫ ʧʨʦʚʝʜʝʥʠʷ ʚʦʡʩʢʦʚʦʛʦ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘ. 

ɺ ʦʭʨʘʥʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʳ 

ʣʦʰʘʜʠ ʧʨʠʤʝʥʷʣʠʩʴ ʪʦʣʴʢʦ ʚ ʩʚʝʪʣʦʝ ʚʨʝ-

ʤʷ ʩʫʪʦʢ ʚ ʧʦʛʨʘʥʠʯʥʳʭ ʥʘʨʷʜʘʭ «ɼʦʟʦʨ», 

«ʇʦʜʚʠʞʥʳʡ ʧʦʛʨʘʥʠʯʥʳʡ ʧʦʩʪ» ʠ «ʊʨʝ- 

ʚʦʞʥʘʷ ʛʨʫʧʧʘ».  

ɼʦʩʪʘʚʢʘ ʧʦʛʨʘʥʠʯʥʳʭ ʥʘʨʷʜʦʚ ʜʣʷ 

ʦʭʨʘʥʳ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʳ ʦʩʫ-

ʱʝʩʪʚʣʷʣʘʩʴ ʥʘ ʣʦʰʘʜʷʭ. 

ɺʝʪʝʨʠʥʘʨʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʣʦʰʘ-

ʜʝʡ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳ-

ʣʦ ʦʨʛʘʥʠʟʦʚʘʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘ-

ʪʠʚʥʦ-ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦ-

ʛʦ ʧʦʛʨʘʥʠʯʥʦʛʦ ʢʦʤʠʪʝʪʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝ-

ʣʘʨʫʩʴ. 

 

ʈɽɿʋʃʔʊɸʊʓ ʕʂʉʇɽʈʀʄɽʅʊɸ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʩʪʘʥʦʚ-

ʣʝʥʦ: 

- ʧʦʚʳʩʠʣʘʩʴ ʧʣʦʪʥʦʩʪʴ ʚʳʩʪʘʚʣʝʥʠʷ 

ʧʦʛʨʘʥʠʯʥʳʭ ʥʘʨʷʜʦʚ ʥʘ 25% ; 

- ʩʦʢʨʘʪʠʣʦʩʴ ʚʨʝʤʷ ʚʳʜʚʠʞʝʥʠʷ ʧʦ-

ʛʨʘʥʠʯʥʳʭ ʥʘʨʷʜʦʚ ʢ ʤʝʩʪʫ ʥʝʩʝʥʠʷ ʩʣʫʞ-

ʙʳ ʥʘ 35% , ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʧʦʛʨʘʥʠʯʥʳʭ 

ʥʘʨʷʜʦʚ ʥʘ ʦʭʨʘʥʷʝʤʦʤ ʫʯʘʩʪʢʝ ʟʘ ʩʯʝʪ 

ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʦʛʨʘ-

ʥʠʯʥʳʭ ʥʘʨʷʜʦʚ ʠ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ 

ʚʳʜʚʠʞʝʥʠʝ ʢ ʤʝʩʪʫ ʥʝʩʝʥʠʷ ʩʣʫʞʙʳ (ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʧʝʰʝʛʦ ʧʦʛʨʘʥʠʯʥʦʛʦ ʥʘʨʷʜʘ);  

- ʩʥʠʟʠʣʘʩʴ   ʬʠʟʠʯʝʩʢʘʷ  ʥʘʛʨʫʟʢʘ  ʥʘ   



2/2015                                                          ʕʢʦʣʦʛʠʷ ʠ ʞʠʚʦʪʥʳʡ ʤʠʨ                                                  9                                       

 

ʣʠʯʥʳʡ ʩʦʩʪʘʚ ʧʦʛʨʘʥʠʯʥʦʡ ʟʘʩʪʘʚʳ; 

- ʫʩʠʣʠʣʩʷ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ 

ʨʝʞʠʤʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʦʛʨʘʥʠʯʥʳʤ ʟʘ- 

ʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ;  

- ʧʦʚʳʩʠʣʘʩʴ ʤʘʥʝʚʨʝʥʥʦʩʪʴ ʧʦʛʨʘ-

ʥʠʯʥʳʭ ʥʘʨʷʜʦʚ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦ 

ʨʝʘʛʠʨʦʚʘʪʴ ʧʨʠ ʠʟʤʝʥʝʥʠʷʭ ʦʙʩʪʘʥʦʚʢʠ ʥʘ 

ʫʯʘʩʪʢʝ ʧʦʛʨʘʥʠʯʥʦʡ ʟʘʩʪʘʚʳ; 

- ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʜʚʠʛʘʪʴ-

ʩʷ ʥʘ ʣʦʰʘʜʷʭ ʚ ʨʘʡʦʥʳ, ʥʝʜʦʩʪʫʧʥʳʝ ʜʣʷ 

ʧʨʦʭʦʞʜʝʥʠʷ ʪʝʭʥʠʢʠ ʠ ʥʝʫʜʦʙʥʳʝ ʜʣʷ 

ʜʚʠʞʝʥʠʷ ʚ ʧʝʰʝʤ ʧʦʨʷʜʢʝ ʧʦʛʨʘʥʠʯʥʳʤʠ 

ʥʘʨʷʜʘʤʠ. 

ʊʘʢʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʣʦʰʘʜʠ 

ʭʦʨʦʰʦ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʥʘ ʤʝʩʪʥʦʩʪʠ, ʟʘ-

ʧʦʤʠʥʘʶʪ ʤʘʨʰʨʫʪʳ ʜʚʠʞʝʥʠʷ ʠ ʦʧʘʩʥʳʝ 

ʤʝʩʪʘ, ʯʪʦ ʧʨʠ ʜʦʣʞʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʚʦʝʥ-

ʥʦʩʣʫʞʘʱʠʭ ʫʧʨʦʱʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʣʦʰʘ-

ʜʴʶ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʣʦʰʘʜʝʡ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ ʟʘ ʩʯʝʪ ʵʢʦʥʦʤʠʠ ʤʦʪʦ-ʨʝʩʫʨʩʦʚ ʘʚ-

ʪʦʤʦʙʠʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʛʦʨʶʯʝ-ʩʤʘʟʦʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʩʦʩʪʘʚʠʣ 2 ʪʦʥʥʳ 346 ʣʠʪʨʦʚ 

(ʧʨʠ ʧʨʦʛʦʥʝ ʘʚʪʦʤʦʙʠʣʷ ʜʣʷ ʜʦʩʪʘʚʢʠ ʧʦ-

ʛʨʘʥʠʯʥʳʭ ʥʘʨʷʜʦʚ ʥʘ ʘʚʪʦʤʦʙʠʣʝ ʋɸɿ 

31519 ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʣʝʪʦʤ ï 15 ʣ, ʟʠ-    

ʤʦʡ ï 16,5 ʣ).  

ʂʨʦʤʝ ʪʦʛʦ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ, 

ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʣʦʰʘʜʝʡ ʧʨʠ ʤʠʥʫʩʦʚʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʛʦʣʦʣʝʜʘʭ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ 

ʠ ʥʝʙʝʟʦʧʘʩʥʦ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʣʦʰʘʜʠ ʥʝ 

ʧʦʜʢʦʚʳʚʘʣʠʩʴ ʧʦ ʧʨʠʯʠʥʝ ʦʪʩʫʪʩʪʚʠʷ ʩʧʝ-

ʮʠʘʣʴʥʦʛʦ ʠʥʚʝʥʪʘʨʷ ʧʦ ʫʭʦʜʫ ʟʘ ʢʦʧʳʪʘ-

ʤʠ (ʧʦʜʢʦʚʳ, ʛʚʦʟʜʠ, ʨʘʰʧʠʣʴ, ʥʦʞʠ, ʢʦ-

ʧʳʪʥʳʝ ʥʦʞʥʠʮʳ ʠ ʜʨ.) ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ 

ʢʦʚʢʝ ʣʦʰʘʜʝʡ. ɼʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʝ 

ʛʦʪʦʚʠʪ ʥʠ ʦʜʥʦ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ ʈʝʩʧʫʙ-

ʣʠʢʠ ɹʝʣʘʨʫʩʴ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘʟʘʣ 

ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʚʢʠ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʠ ʜʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʳ [3]. ʕʪʦ 

ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʣʦʰʘʜʝʡ, ʧʝʨʝ-

ʜʚʠʛʘʶʱʠʭʩʷ ʧʦ ʜʦʨʦʛʘʤ ʩ ʧʝʩʯʘʥʳʤ ʠ 

ʛʨʘʚʠʡʥʳʤ ʧʦʢʨʳʪʠʝʤ, ʘ ʪʘʢʞʝ ʚ ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʯʘʱʝ ʣʦʰʘʜʠ ʧʨʠʤʝʥʷ-

ʣʠʩʴ ʪʦʣʴʢʦ  ʚ ʩʚʝʪʣʦʝ  ʚʨʝʤʷ  ʩʫʪʦʢ  ʥʘ ʦʪ- 

ʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠ-

ʮʳ, ʪ.ʢ. ʥʝ ʚʝʩʴ ʫʯʘʩʪʦʢ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʛʨʘʥʠʮʳ ʧʦʛʨʘʥʠʯʥʦʡ ʟʘʩʪʘʚʳ ʦʙʦʨʫʜʦʚʘʥ 

ʪʨʦʧʘʤʠ ʜʣʷ ʚʝʨʭʦʚʳʭ ʣʦʰʘʜʝʡ, ʘ ʧʨʠʤʝʥʝ- 

ʥʠʝ ʣʦʰʘʜʝʡ ʥʘ ʥʝʦʙʦʨʫʜʦʚʘʥʥʳʭ ʪʨʦʧʘʭ 

ʟʘʪʨʫʜʥʷʝʪ ʠʭ ʧʝʨʝʜʚʠʞʝʥʠʝ ʠ ʤʦʞʝʪ ʧʨʠ-

ʚʝʩʪʠ ʢ ʪʨʘʚʤʘʪʠʟʤʫ ʢʘʢ ʣʦʰʘʜʝʡ, ʪʘʢ ʠ ʚʦ-

ʝʥʥʦʩʣʫʞʘʱʠʭ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦ ʚʩʝʤʫ 

ʫʯʘʩʪʢʫ ʧʦʛʨʘʥʠʯʥʦʡ ʟʘʩʪʘʚʳ ʪʨʦʧ ʜʣʷ ʚʝʨ-

ʭʦʚʳʭ ʣʦʰʘʜʝʡ ʢʘʢ ʚʜʦʣʴ ʣʠʥʠʠ ɻʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʳ (ʥʘ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʭ 

ʤʘʨʰʨʫʪʘʭ ʜʚʠʞʝʥʠʷ ʥʘʨʫʰʠʪʝʣʝʡ ʛʨʘʥʠ-

ʮʳ), ʪʘʢ ʠ ʚ ʪʳʣʫ ʫʯʘʩʪʢʘ ʚ ʧʨʝʜʝʣʘʭ ʧʦʛʨʘ-

ʥʠʯʥʦʡ ʧʦʣʦʩʳ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʨʠʤʝʥʷʪʴ 

ʣʦʰʘʜʝʡ ʧʦ ʚʩʝʤʫ ʫʯʘʩʪʢʫ ʠ ʚ ʩʚʝʪʣʦʝ, ʠ ʚ 

ʪʝʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ.  

ʀʟ ʚʝʪʝʨʠʥʘʨʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ 

ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʟʘ 

ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʦʪʥʦʰʝ-

ʥʠʠ ʣʦʰʘʜʝʡ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʩʣʝʜʫʶʱʝʝ. 

ɺ ʇʦʣʦʮʢʦʤ ʧʦʛʨʘʥʠʯʥʦʤ ʦʪʨʷʜʝ ʧʨʦ-

ʭʦʜʠʪ ʝʞʝʛʦʜʥʘʷ ʚʘʢʮʠʥʘʮʠʷ ʧʨʦʪʠʚ ʙʝ-

ʰʝʥʩʪʚʘ ʠ ʩʠʙʠʨʩʢʦʡ ʷʟʚʳ; ʜʚʘ ʨʘʟʘ ʚ ʛʦʜ ï 

ʜʝʛʝʣʴ- ʤʠʥʪʠʟʘʮʠʷ; ʚ ʚʝʩʝʥʥʝʝ-ʣʝʪʥʠʡ ʧʝ-

ʨʠʦʜ ï ʦʙʨʘʙʦʪʢʘ ʧʨʦʪʠʚ ʢʨʦʚʦʩʦʩʫʱʠʭ 

ʥʘʩʝʢʦʤʳʭ; ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ï ʚʠʪʘʤʠʥʠʟʘ-

ʮʠʷ; ʜʚʘ ʨʘʟʘ ʚ ʛʦʜ ï ʜʝʟʠʥʬʝʢʮʠʷ ʤʝʩʪ ʩʦ-

ʜʝʨʞʘʥʠʷ, ʩʥʘʨʷʞʝʥʠʷ ʠ ʧʨʝʜʤʝʪʦʚ ʫʭʦʜʘ. 

ʊʘʢʞʝ ʝʞʝʢʚʘʨʪʘʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʨʘʩ-

ʯʠʩʪʢʘ ʠ ʦʙʨʝʟʢʘ ʢʦʧʳʪ. 

ɺ ɻʨʦʜʥʝʥʩʢʦʡ ʧʦʛʨʘʥʠʯʥʦʡ ʛʨʫʧʧʝ-

ʧʨʦʚʦʜʠʪʩʷ ʝʞʝʛʦʜʥʘʷ ʚʘʢʮʠʥʘʮʠʷ ʣʦʰʘʜʝʡ 

ʧʨʦʪʠʚ ʙʝʰʝʥʩʪʚʘ; ʝʞʝʢʚʘʨʪʘʣʴʥʘʷ ʜʝʛʝʣʴ-

ʤʠʥʪʠʟʘʮʠʷ; ʚ ʚʝʩʝʥʥʝʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ï 

ʦʙʨʘʙʦʪʢʘ ʧʨʦʪʠʚ ʢʨʦʚʦʩʦʩʫʱʠʭ ʥʘʩʝʢʦ-

ʤʳʭ; ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ï ʚʠʪʘʤʠʥʠʟʘʮʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ ʝʞʝʢʚʘʨʪʘʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ 

ʨʘʩʯʠʩʪʢʘ ʠ ʦʙʨʝʟʢʘ ʢʦʧʳʪ, ʯʪʦ ʦʪʤʝʯʘʝʪʩʷ 

ʠ ʚ ʣʠʪʝʨʘʪʫʨʝ [5].  

ʀʟ ʘʥʘʣʠʟʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʣʦʰʘʜʝʡ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʩʣʝʜʫʝʪ, ʯʪʦ 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʙʦʣʝʟʥʝʡ 

ʧʨʠʭʦʜʠʣʘʩʴ ʥʘ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʥʝʯʥʦʩʪʝʡ ʠ 

ʢʦʧʳʪ. 

ɺ ʇʦʣʦʮʢʦʤ ʧʦʛʨʘʥʠʯʥʦʤ ʦʪʨʷʜʝ ʫ 

ʚʩʝʭ ʣʦʰʘʜʝʡ ʦʪʤʝʯʘʣʠʩʴ ʪʘʢʠʝ ʟʘʙʦʣʝʚʘ-

ʥʠʷ, ʢʘʢ  ʪʨʝʱʠʥʳ  ʢʦʧʳʪ, ʥʘʤʠʥʢʘ  ʧʦʜʦʰ- 
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ʚʳ ʢʦʧʳʪʘ, ʧʦʪʝʨʪʦʩʪʠ ʠʣʠ ʨʘʥʳ ʚ ʦʙʣʘʩʪʠ 

ʭʦʣʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʫ ʦʜʥʦʡ ʠʟ ʣʦʰʘʜʝʡ 

ʦʪʤʝʯʘʣʦʩʴ ʧʨʦʷʚʣʝʥʠʝ ʭʨʦʥʠʯʝʩʢʦʡ ʙʨʦʥ-

ʭʠʘʣʴʥʦʡ ʘʩʪʤʳ, ʚʦʟʥʠʢʘʶʱʝʡ ʧʝʨʠʦʜʠʯʝ-

ʩʢʠ, 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ, ʘ ʪʘʢʞʝ 

ʚʦʩʧʘʣʝʥʠʝ ʦʢʦʣʦʫʰʥʳʭ ʣʠʤʬʦʫʟʣʦʚ, ʢʦ-

ʪʦʨʦʝ ʥʦʩʠʣʦ ʩʝʟʦʥʥʳʡ ʭʘʨʘʢʪʝʨ. 

ɺ ɻʨʦʜʥʝʥʩʢʦʡ ʧʦʛʨʘʥʠʯʥʦʡ ʛʨʫʧʧʝ 

ʦʩʥʦʚʥʳʤʠ ʙʦʣʝʟʥʷʤʠ ʣʦʰʘʜʝʡ ʙʳʣʠ ʙʫʨ-

ʩʠʪ, ʘʩʝʧʪʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ ʚʝʥʯʠʢʘ, 

ʪʝʥʜʦʚʘʛʠʥʠʪ ʧʝʨʝʜʥʝʛʦ ʩʢʘʢʘʪʝʣʴʥʦʛʦ 

ʩʫʩʪʘʚʘ, ʩʠʥʦʚʠʪ. ʇʦʤʠʤʦ ʵʪʦʛʦ ʫ ʦʜʥʦʡ 

ʣʦʰʘʜʠ ʠʤʝʣʠ ʤʝʩʪʦ ʢʠʰʝʯʥʳʝ ʢʦʣʠʢʠ. 

ʏʝʪʢʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʩʝʟʦʥʘʤʠ 

ʛʦʜʘ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʣʦʰʘʜʝʡ ʚ ʭʦʜʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. ɺ ʪʦ ʞʝ ʚʨʝ-

ʤʷ ʦʩʥʦʚʥʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʧʨʠʭʦʜʠʣʘʩʴ 

ʥʘ ʚʝʩʝʥʥʝïʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʯʪʦ ʚʝʨʦʷʪʥʝʡ 

ʚʩʝʛʦ ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦ-

ʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʦʰʘʜʝʡ ʚ ʜʘʥʥʳʡ 

ʧʝʨʠʦʜ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ 

ʣʦʰʘʜʝʡ ʠʤ ʪʘʢʞʝ ʥʘʟʥʘʯʘʣʦʩʴ ʠ  ʜʠʝʪʠʯʝ- 

ʩʢʦʝ ʢʦʨʤʣʝʥʠʝ, ʯʪʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʠ ʚ 

ʣʠʪʝʨʘʪʫʨʝ [4]. 

 

ɺʓɺʆɼʓ 

1 ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʣʦʰʘ-

ʜʝʡ ʦʯʝʚʠʜʥʘ ʥʘ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʠ ʥʝ-

ʧʨʦʭʦʜʠʤʳʭ ʫʯʘʩʪʢʘʭ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʛʨʘʥʠʮʳ.  

2 ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ 

ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ʧʨʠʤʝʥʝʥʠʷ ʣʦʰʘʜʝʡ ʚ 

ʦʭʨʘʥʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʳ ʚ ʦʨʛʘ-

ʥʘʭ ʧʦʛʨʘʥʠʯʥʦʡ ʩʣʫʞʙʳ ʈʝʩʧʫʙʣʠʢʠ ɹʝ-

ʣʘʨʫʩʴ ʠ ʪʨʝʙʫʶʪ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʟʜʘʥʠʷ 

ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʙʘʟʳ 

ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʜʛʦʪʦʚʢʠ ʢʘʢ ʦʨʛʘ-

ʥʠʟʘʪʦʨʦʚ ʧʦʛʨʘʥʠʯʥʦʡ ʩʣʫʞʙʳ, ʪʘʢ ʠ ʢʘ-

ʚʘʣʝʨʠʩʪʦʚ, ʠʟʫʯʝʥʠʷ ʮʝʣʦʛʦ ʨʷʜʘ ʧʨʦʙʣʝʤ 

ʠ ʥʘʧʨʘʚʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʠ ʩʙʝʨʝʞʝʥʠʝʤ ʩʣʫʞʝʙʥʳʭ ʞʠʚʦʪʥʳʭ. 

3 ʏʝʪʢʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʩʝʟʦʥʘʤʠ 

ʛʦʜʘ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʣʦʰʘʜʝʡ ʥʝ ʫʩʪʘ-

ʥʦʚʣʝʥʦ. ʆʩʥʦʚʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʣʦʰʘ-

ʜʝʡ ʷʚʣʷʶʪʩʷ ʙʦʣʝʟʥʠ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʢʦ-

ʧʳʪ. 
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ʧʨʠʤʝʥʝʥʠʷ ʣʦʰʘʜʝʡ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ / ɺ.ɺ. ɾʘʣʜʳʙʠʥ, ɸ.ʖ. ʌʠʥʦʛʝʥʦʚ // ʄʝʞʜʫʥʘʨʦʜʥʳʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʞʫʨʥʘʣ «ʕʢʦʣʦʛʠʷ ʠ ʞʠʚʦʪʥʳʡ ʤʠʨ».ï 2011. ï ˉ2. ï ʉ. 15ī19. 
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1993. ï 247 ʩ. 

3 ɿʫʙʢʦ, ɺ.ʅ. ʂʦʚʢʘ ʣʦʰʘʜʠ: ʫʯʝʙʥʠʢ / ɺ.ʅ. ɿʫʙʢʦ, ʖ.ʌ. ɺʝʨʰʠʥʠʥ. ï ʄ.: ɺʦʝʥʠʟʜʘʪ, 1972. ï 

95 ʩ. 

4 ʀʦʥʦʚ, ʇ.ʉ. ʆʩʥʦʚʳ ʜʠʝʪʠʯʝʩʢʦʛʦ ʢʦʨʤʣʝʥʠʷ ʙʦʣʴʥʳʭ ʣʦʰʘʜʝʡ / ʇ.ʉ. ʀʦʥʦʚ. ï ʄ.: ɺʦʝʥʠʟ-

ʜʘʪ, 1946. ï 111 ʩ.  

5 ʐʘʢʘʣʦʚ, ʂ.ʀ. ɹʦʣʝʟʥʠ ʢʦʥʝʯʥʦʩʪʝʡ ʣʦʰʘʜʝʡ / ʂ.ʀ. ʐʘʢʘʣʦʚ. ï ʄ.: ʇʝʯʘʪʥʳʡ ʜʚʦʨ. ï 
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ʇʈʀʄɸʅʂɸ  

ɺɸʂʎʀʅʆʉʆɼɽʈɾɸʑɸʗ ɸʅʊʀʈɸɹʀʏɽʉʂɸʗ ɼʃʗ ʇɽʈʆʈɸʃʔʅʆʁ 

ʀʄʄʋʅʀɿɸʎʀʀ ɼʀʂʀʍ ʇʃʆʊʆʗɼʅʓʍ ɾʀɺʆʊʅʓʍ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʠ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜʳ: ʦʙʨʘʟʮʳ    

ʨʘʩʢʣʘʜʳʚʘʶʪʩʷ ʚ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ ʚ ʢʦʣʠʯʝʩʪʚʝ ʠʟ ʨʘʩʯʝʪʘ 

15ï20 ʰʪʫʢ ʥʘ 1 ʢʤ2;  

ʚ ʪʝʯʝʥʠʝ 25ï30 ʩʫʪʦʢ ʧʦʩʣʝ ʧʦʝʜʘʥʠʷ ʚʳʟʳʚʘʝʪ ʫ ʞʠʚʦʪʥʳʭ ʚʳʨʘʙʦʪʢʫ 

ʠʤʤʫʥʠʪʝʪʘ ʢ ʙʝʰʝʥʩʪʚʫ, ʢʦʪʦʨʳʡ ʩʦʭʨʘʥʷʝʪʩʷ ʜʦ 1 ʛʦʜʘ. 
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ʋɼʂ 633.12:[615.356+577.152.141](476) 

 

ɼʫʜʠʥ ɺ.ʀ., ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ* 

ʋʰʘʢʦʚ ɸ.ʉ., ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ* 

ɻʨʠʱʫʢ ʉ.ɺ., ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ** 

 

*ɻʅʋ ɺʅʀʀ ʬʠʟʠʦʣʦʛʠʠ, ʙʠʦʭʠʤʠʠ ʠ ʧʠʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʛ. ɹʦ-

ʨʦʚʩʢ 

**ʋʆ «ɻʨʦʜʥʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ», ʛ. ɻʨʦʜʥʦ 

 

Ŭ -ʊʆʂʆʌɽʈʀʃʍʀʅʆʅ, ʅʆɺʓɽ ɼɸʅʅʓɽ ʇʆ ʈɽɻʋʃʗʎʀʀ ɹʈʆɾɽʅʀʗ  

ʋ ɼʈʆɾɾɽʁ SACCHAROMYCES CEREVISIAE (ʆɹɿʆʈ) 

 

ʈʝʟʶʤʝ 
ɺ ʧʨʝʜʣʘʛʘʝʤʦʤ ʦʙʟʦʨʝ ʣʠʪʝʨʘʪʫʨʳ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʪʝʦʨʝʪʠʯʝʩʢʠ ʚʦʟʤʦʞʥʳʭ ʧʨʝʜʧʦʩʳʣʦʢ 

ʫʯʘʩʪʠʷ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ (EPI-A0001), ʷʚʣʷʶʱʝʛʦʩʷ ʧʨʦʜʫʢʪʦʤ ʩʚʦʙʦʜʥʦ ʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʠʷ Ŭ-

ʪʦʢʦʬʝʨʦʣʘ (ʚʠʪʘʤʠʥ ɽ), ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʘʭ: ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʘʭ ʬʝʨʤʝʥʪʘʮʠʠ ʫʛʣʝʚʦʜʦʚ ʟʘ 

ʩʯʝʪ ʜʨʦʞʞʝʡ Saccharomyces cerevisiae ʠʣʠ ʚ ʧʨʦʮʝʩʩʝ ʛʣʠʢʦʣʠʟʘ ʚ ʦʨʛʘʥʠʟʤʝ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʞʠʚʦʪʥʳʭ. 

ʆʧʨʝʜʝʣʝʥʘ ʪʦʯʢʘ ʧʨʠʣʦʞʝʥʠʷ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ ʚ ʢʘʯʝʩʪʚʝ ʵʬʬʝʢʪʦʨʘ ʥʝʨʝʧʨʝʩʩʠʨʫʝʤʦʡ ʘʣʢʦʛʦʣʴʜʝ-

ʛʠʜʨʦʛʝʥʘʟʳ I ʧʨʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʤ ʨʘʩʧʘʜʝ ʛʣʶʢʦʟʳ. ʇʨʝʜʣʦʞʝʥʘ ʘʚʪʦʨʩʢʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʧʦ ʚʦʧʨʦʩʫ ʦ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ Ŭ-ʪʦʢʦʬʝʨʦʣʘ ʠ Ŭ- ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʞʠʚʦʪʥʳʭ. 

 

Summary 
In the proposed review of the literature reviewed issues theoretically possible prerequisites for the participa-

tion of Ŭ-tocopherylquinone (EPI-A0001), which is the product of free radical oxidation of Ŭ-tocopherol (vitamin E) 

in biological objects, in particular in the processes of fermentation of carbohydrates by yeast Saccharomyces cere-

visiae or in the process of glycolysis in mammals animals. A point of application of Ŭ-tocopherylquinone as effector 

depression alcohol dehydrogenase I enzymatic glucose decomposition. The author's point of view on the question of 

the biological function of Ŭ-tocopherol and Ŭ - tocopherylquinone in mammals. 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 08.06.2015 ʛ. 

ɺɺɽɼɽʅʀɽ 

ʂ ʥʘʯʘʣʫ 20-ʭ ʛʦʜʦʚ XX ʚ ʥʘʫʢʝ ʫʞʝ 

ʙʳʣʠ ʠʟʚʝʩʪʥʳ ʥʝʩʢʦʣʴʢʦ ʚʠʪʘʤʠʥʦʚ. ʀʭ 

ʜʦʙʘʚʣʝʥʠʝ ʢ ʧʦʣʫʦʯʠʱʝʥʥʳʤ ʨʘʮʠʦʥʘʤ 

ʧʨʠʚʦʜʠʣʦ ʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴ-

ʪʘʪʘʤ, ʦʜʥʘʢʦ ʯʘʩʪʦ ʞʠʚʦʪʥʳʝ ʩʪʨʘʜʘʣʠ 

ʥʘʨʫʰʝʥʠʷʤʠ ʬʫʥʢʮʠʠ ʨʘʟʤʥʦʞʝʥʠʷ. ɺ 

1922 ʛʦʜʫ ʀʚʝʥʩ ʠ ɹʠʰʝʧ ʦʧʫʙʣʠʢʦʚʘʣʠ 

ʨʷʜ ʨʘʙʦʪ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʞʠʨʦʨʘʩʪʚʦʨʠʤʦʛʦ ʬʘʢʪʦ-

ʨʘ, ʧʨʠʩʫʪʩʪʚʫʶʱʝʛʦ ʚ ʟʘʨʦʜʳʰʘʭ ʧʰʝʥʠ-

ʮʳ, ʩʘʣʘʪʝ ʣʘʪʫʢ ʠ ʚ ʤʫʢʝ ʠʟ ʣʶʮʝʨʥʳ, ʢʦ-

ʪʦʨʳʡ ʙʳʣ ʩʧʦʩʦʙʝʥ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʛʠ-

ʙʝʣʴ ʠ ʨʘʩʩʘʩʳʚʘʥʠʝ ʧʣʦʜʦʚ ʫ ʙʝʨʝʤʝʥʥʳʭ 

ʢʨʳʩ ʠ ʢʦʪʦʨʳʡ ʚ 1936 ʛʦʜʫ ʧʦʣʫʯʠʣ 

ʥʘʟʚʘʥʠʝ ʚʠʪʘʤʠʥʘ ɽ [1]. ɸʢʪʠʚʥʦʩʪʴʶ 

ʚʠʪʘʤʠʥʘ ɽ ʦʙʣʘʜʘʝʪ ʮʝʣʳʡ ʨʷʜ ʚʝʱʝʩʪʚ 

(Ŭ-, ɓ-, ɔ-, ŭ-ʪʦʢʦʬʝʨʦʣʳ ʠ Ŭ-, ɓ-, ɔ-, ŭ-       

ʪʦʢʦʨʠʝʥʦʣʳ).  Ŭ-ʊʦʢʦʬʝʨʦʣ   ʷʚʣʷʝʪʩʷ  ʥʝ  

ʪʦʣʴʢʦ ʩʘʤʳʤ ʘʢʪʠʚʥʳʤ, ʥʦ ʠ ʩʘʤʳʤ ʨʘʩ- 

ʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚ ʧʨʠʨʦʜʝ ʚʠʪʘʤʝʨʦʤ ɽ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʯʪʠ 100-ʣʝʪʥʶʶ ʠʩʪʦ-

ʨʠʶ ʠʟʫʯʝʥʠʷ ʬʫʥʢʮʠʠ ʚʠʪʘʤʠʥʘ ɽ, ʦʥʘ ʜʦ 

ʩʠʭ ʧʦʨ ʜʦʧʦʜʣʠʥʥʦ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ. 

ʅʘʠʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʦʡ ʚʳʛʣʷʜʠʪ ʘʥʪʠʦʢ-

ʩʠʜʘʥʪʥʘʷ ʛʠʧʦʪʝʟʘ, ʢʦʪʦʨʘʷ ʚʧʝʨʚʳʝ ʙʳʣʘ 

ʧʨʝʜʣʦʞʝʥʘ ʘʤʝʨʠʢʘʥʩʢʠʤ ʭʠʤʠʢʦʤ ʊʘʧ-

ʧʝʣʝʤ [2]. ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʪʦ-

ʢʦʬʝʨʦʣʳ ʷʚʣʷʶʪʩʷ ʬʝʥʦʣʴʥʳʤʠ ʘʥʪʠʦʢ-

ʩʠʜʘʥʪʘʤʠ, ʧʦʵʪʦʤʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʛʠ-

ʧʦʪʝʟʘ ʤʝʭʘʥʠʟʤʘ ʠʭ ʜʝʡʩʪʚʠʷ ʚ ʦʪʩʫʪ-

ʩʪʚʠʝ ʦʙʱʝʧʨʠʟʥʘʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʘ-

ʞʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ, ʥʝ-

ʩʤʦʪʨʷ ʥʘ ʢʨʠʪʠʢʫ, ʦʩʪʘʚʰʫʶʩʷ ʚ ʧʨʦ-

ʰʣʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʦʪʚʝʪʘ. ʀʟʥʘʯʘʣʴʥʦ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʘ 

ɽ ʧʨʠʚʦʜʠʪ ʢ ʛʠʙʝʣʠ ʠ ʨʘʩʩʘʩʳʚʘʥʠʶ  ʵʤ-

ʙʨʠʦʥʦʚ ʫ  ʙʝʨʝʤʝʥʥʳʭ  ʢʨʳʩ. ɺ ʪʦ ʞʝ ʚʨʝ- 
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ʤʷ ʧʘʨʝʥʪʝʨʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ Ŭ-ʪʦʢʦʬʝʨʠʣ- 

ʭʠʥʦʥʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʧʨʦʜʫʢʪʦʤ ʦʢʠʩʣʝ-

ʥʠʷ Ŭ-ʪʦʢʦʬʝʨʦʣʘ, ʪʦʞʝ ʚʳʟʳʚʘʝʪ ʛʠʙʝʣʴ ʠ 

ʨʘʩʩʘʩʳʚʘʥʠʝ ʵʤʙʨʠʦʥʦʚ ʫ ʤʳʰʝʡ. ʉʣʦʞʠ-

ʣʦʩʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ Ŭ-ʪʦʢʦʬʝ- 

ʨʠʣʭʠʥʦʥ ʷʚʣʷʝʪʩʷ ʘʥʪʠʚʠʪʘʤʠʥʦʤ ɽ. ʕʪʘ 

ʪʦʯʢʘ ʟʨʝʥʠʷ ʛʦʩʧʦʜʩʪʚʦʚʘʣʘ ʚ ʥʘʫʢʝ ʜʦ-

ʚʦʣʴʥʦ ʜʦʣʛʦ, ʧʦʢʘ ʥʝ ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ 

Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ 

ʜʳʭʘʪʝʣʴʥʦʡ ʮʝʧʠ ʤʠʪʦʭʦʥʜʨʠʡ ʫ ʞʠʚʦʪ-

ʥʳʭ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥ ʤʦʞʝʪ ʚʳʩʪʫ-

ʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʩʠʣʴʥʝʡʰʠʭ ʙʠʦ-

ʣʦʛʠʯʝʩʢʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ. 

ʀʟ ʥʝʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʦʙʲʷʩʥʝʥʠʡ 

ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ, ʯʪʦ ʭʨʦʥʠʯʝʩʢʠʡ ʜʝʬʠ-

ʮʠʪ ʚʠʪʘʤʠʥʘ ɽ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʘʢʪʠʚʥʦ-

ʩʪʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʬʝʨʤʝʥʪʦʚ ʙʠʦʩʠʥʪʝʟʘ 

ʛʝʤʘ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ   

ʛʝʤ-ʩʦʜʝʨʞʘʱʠʭ ʬʝʨʤʝʥʪʦʚ [3]. ʂʨʦʤʝ ʪʦ-

ʛʦ, ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʘ ɽ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠ-

ʞʘʝʪ ʚ ʧʝʨʠʬʝʨʠʡʥʦʡ ʢʨʦʚʠ ʯʠʩʣʦ ʊ-ʢʣʝ- 

ʪʦʢ-ʧʦʤʦʱʥʠʢʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʭ ʩʦ-

ʦʪʥʦʰʝʥʠʷ ʩ ʊ-ʢʣʝʪʢʘʤʠ-ʩʫʧʨʝʩʩʦʨʘʤʠ [4]. 

ɺ ʦʧʳʪʝ ʥʘ ʮʳʧʣʷʪʘʭ ʤʳ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ 

ʦʪʩʫʪʩʪʚʠʝ ʚʠʪʘʤʠʥʘ ɽ ʚ ʨʘʮʠʦʥʝ ʚʝʜʝʪ ʢ 

ʥʘʨʫʰʝʥʠʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʦʩʪʘ, ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʱʠʤʫʩʷ ʫʩʠʣʝʥʠʝʤ ʝʛʦ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʚ ʧʝʨʠʦʜ ʦʪ 2-ʭ ʜʦ            

4-ʭʥʝʜʝʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʛʠ-

ʧʝʨʨʝʘʢʮʠʠ, ʚʦʟʥʠʢʘʶʱʝʡ ʚʩʣʝʜʩʪʚʠʝ ʜʝ-

ʬʠʮʠʪʘ ʚʠʪʘʤʠʥʘ ɽ ʚ ʧʝʨʠʦʜ ʜʦ 2-

ʥʝʜʝʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʨʠ ʵʪʦʤ ʥʦʨʤʘʣʠʟʘ-

ʮʠʷ ʧʨʦʮʝʩʩʦʚ ʨʦʩʪʘ ʟʘʚʠʩʠʪ ʦʪ ʜʦʙʘʚʦʢ 

ʧʨʝʧʘʨʘʪʘ ʚʠʪʘʤʠʥʘ ɽ, ʥʦ ʥʝ ʩʠʥʪʝʪʠʯʝʩʢʦ-

ʛʦ ʘʥʪʠʦʢʠʩʣʠʪʝʣʷ, ʯʪʦ ʭʦʨʦʰʦ ʦʙʲʷʩʥʷʝʪ-

ʩʷ ʩʪʝʧʝʥʴʶ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʦʪʨʝʙʥʦ-

ʩʪʠ ʚ ʚʠʪʘʤʠʥʝ ɽ ʫ ʮʳʧʣʷʪ ʜʦ 2-ʥʝʜʝʣʴʥʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʙʦʣʝʝ ʚʳʩʦʢʦʡ, ʯʝʤ ʚ ʧʦʩʣʝʜʫʶ-

ʱʠʡ ʧʝʨʠʦʜ. ʕʪʠ ʤʘʪʝʨʠʘʣʳ ʥʝ ʧʦʟʚʦʣʷʶʪ 

ʟʘʢʣʶʯʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʙʣʠʟʢʦ ʚʠʪʘʤʠʥ ɽ 

ʩʪʦʠʪ ʢ ʤʝʭʘʥʠʟʤʘʤ ʛʠʧʝʨʨʝʘʢʮʠʠ ʠʣʠ ʢ 

ʧʦʜʜʝʨʞʘʥʠʶ ʢʨʠʚʦʡ ʨʦʩʪʘ ʚ ʥʦʨʤʝ, ʥʦ ʪʦ, 

ʯʪʦ ʦʥ ʦʙʣʘʜʘʝʪ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʞʠʟʥʝʥʥʦ 

ʚʘʞʥʦʡ ʬʫʥʢʮʠʝʡ, ʵʪʠ ʩʚʝʜʝʥʠʷ ʧʦʜʪʚʝʨ-

ʞʜʘʶʪ ʦʜʥʦʟʥʘʯʥʦ [5]. 

ʅʠ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥ, ʥʠ ʝʛʦ ʛʠʜʨʦ-

ʭʠʥʦʥ ʚ ʟʘʤʝʪʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʥʝ ʧʨʝʚʨʘ-

ʱʘʶʪʩʷ ʚ ʪʢʘʥʷʭ ʞʠʚʦʪʥʳʭ ʚ Ŭ-ʪʦʢʦʬʝʨʦʣ 

[6]. ʄʦʞʝʪ  ʙʳʪʴ ʵʪʦ  ʩʚʷʟʘʥʦ ʩ  ʪʝʤ, ʯʪʦ ʫ 

ʞʠʚʦʪʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠ-   

ʥʦʥʘ ʚ ʪʢʘʥʷʭ ʥʘʭʦʜʠʪʩʷ ʥʘ ʥʝʚʳʩʦʢʦʤ 

ʫʨʦʚʥʝ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ Ŭ-ʪʦʢʦ- 

ʬʝʨʠʣʭʠʥʦʥ ʦʙʨʘʟʫʝʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʩʚʦ-

ʙʦʜʥʦ ʨʘʜʠʢʘʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ [7, 8]. ʋ 

ʨʘʩʪʝʥʠʡ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʜʚʫʤʷ ʧʫʪʷʤʠ, 

ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʯʝʨʝʟ Ŭ-ʪʦʢʦʬʝʨʦʣ 

[9], ʘ ʜʨʫʛʦʡ ʩʚʷʟʘʥ ʩ ʩʠʥʪʝʟʦʤ ʧʨʦʜʫʢʪʘ 

denovo [10]. B ʨʷʜʝ ʨʘʙʦʪ ʩʦʦʙʱʝʥʦ ʦ ʥʝʪʦ-

ʢʦʬʝʨʦʣʴʥʦʤ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʙʦʣʴʰʝʡ ʯʘ-

ʩʪʠ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ ʚ ʠʥʪʘʢʪʥʳʭ ʨʘʩ-

ʪʠʪʝʣʴʥʳʭ ʪʢʘʥʷʭ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʦʛʦ, ʯʪʦ 

ʩʚʝʪ ʵʬʬʝʢʪʠʚʥʦ ʩʪʠʤʫʣʠʨʫʝʪ ʩʠʥʪʝʟ         

Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ ʫ Euglenagracilies, ʢʫ-

ʢʫʨʫʟʳ ʠ ʷʯʤʝʥʥʳʭ ʨʦʩʪʢʘʭ, ʪʦʛʜʘ ʢʘʢ ʥʘ 

ʫʨʦʚʝʥʴ Ŭ-ʪʦʢʦʬʝʨʦʣʘ ʦʥ ʚʣʠʷʝʪ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʦ. ɺ ʨʘʩʪʠʪʝʣʴʥʦʤ ʤʠʨʝ ʙʠʦʩʠʥʪʝʟ 

ʧʨʦʠʟʚʦʜʥʳʭ Ŭ-ʪʦʢʦʬʝʨʦʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʭʣʦʨʦʧʣʘ-

ʩʪʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ Ŭ-ʪʦʢʦʬʝʨʦʣ ʠ Ŭ-ʪʦʢʦ-   

ʬʝʨʠʣʭʠʥʦʥ ʤʦʛʫʪ ʧʨʦʥʠʢʘʪʴ ʚ ʜʨʦʞʞʝ-

ʚʫʶ ʢʣʝʪʢʫ ʧʦ ʤʝʨʝ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʥʝʝ ʧʠ-

ʪʘʥʠʷ. Ŭ-ʊʦʢʦʬʝʨʠʣʭʠʥʦʥ ʠ Ŭ-ʪʦʢʦʬʝʨʠʣ-

ʛʠʜʨʦʭʠʥʦʥ ʦʙʥʘʨʫʞʝʥʳ ʚ 56 ʠʟ 93 ʦʙʩʣʝ-

ʜʦʚʘʥʥʳʭ ʰʪʘʤʤʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [11]. 

ʆʨʛʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʵʪʠ ʩʦʝʜʠ-

ʥʝʥʠʷ, ʚʢʣʶʯʘʶʪ ʨʝʜʢʠʝ ʚʠʜʳ ʵʫʢʘʨʠʦʪʠ-

ʯʝʩʢʠʭ ʤʦʨʩʢʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ (ʩʠʥʝ-

ʟʝʣʝʥʳʝ ʚʦʜʦʨʦʩʣʠ). ʋ ʙʘʢʪʝʨʠʡ ʠ ʜʨʦʞ- 

ʞʝʡ ʫʨʦʚʥʠ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ ʠ ʝʛʦ ʛʠʜ-

ʨʦʭʠʥʦʥʘ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳ ʠ ʩʦʩʪʘʚʣʷ-

ʶʪ 3 ʥ-ʤʦʣʴ ʥʘ 1 ʛ ʢʣʝʪʦʢ. Ŭ-ʊʦʢʦʬʝʨʠʣ- 

ʭʠʥʦʥ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʶ ʩʠʥʝʨ-

ʛʠʩʪʘ ʚʠʪʘʤʠʥʘ ɽ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʦʥ ʚʦʩ-

ʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʜʳʭʘʪʝʣʴʥʦʡ ʮʝʧʠ, ʭʦʪʷ 

ʥʝʧʨʝʤʝʥʥʳʤ ʫʯʘʩʪʥʠʢʦʤ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʵʣʝʢʪʨʦʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʦʥ ʥʝ 

ʷʚʣʷʝʪʩʷ, ʪʘʢ ʢʘʢ ʝʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʝ 

ʠʥʛʠʙʠʨʫʝʪʩʷ ʨʦʪʝʥʦʥʦʤ ʠʣʠ ʘʥʪʠʤʠʮʠ-

ʥʦʤ ɸ. ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ Ŭ-ʪʦʢʦ- 

ʬʝʨʠʣʭʠʥʦʥʘ ʧʦʜʪʚʝʨʞʜʘʝʪ ʝʛʦ ʚʦʟʤʦʞʥʦʝ 

ʫʯʘʩʪʠʝ ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʦʢʠʩʣʠʪʝʣʴʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʮʠʢʣʘʭ. ʕʪʦ ʩʦʛʣʘʩʫʝʪ-

ʩʷ ʩ ʪʝʤ, ʯʪʦ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥ ʘʢʪʠʚʥʦ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʅɸɼʅ 

ʠʣʠ ʅɸɼʅ-ʛʝʥʝʨʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥ ʤʦʞʝʪ ʫʯʘʚ-

ʩʪʚʦʚʘʪʴ ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʜʨʦʞʞʝʡ, ʦʙʫʩʣʦʚ- 

ʣʠʚʘʷ ʝʛʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʨʠ- 
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ʨʦʜʝ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʫ ʜʨʦʞʞʝʡ, ʚʥʫʪʨʝʥʥʝʝ ʦʩʤʦʪʠ-

ʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʚʝʩʴʤʘ ʥʝʙʦʣʴʰʦʝ, 3ï6 

ʘʪʤʦʩʬʝʨ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʚʳʩʦʢʫʶ ʧʨʦʥʠ-

ʮʘʝʤʦʩʪʴ ʝʛʦ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʳ, ʦʩʤʦ-

ʪʠʯʝʩʢʠʡ ʪʠʧ ʧʠʪʘʥʠʷ ʠ ʠʥʪʝʥʩʠʚʥʦʝ ʧʨʦ-

ʪʝʢʘʥʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ [12].  

ʇʦʚʦʜʦʤ ʜʣʷ ʥʘʰʠʭ ʧʦʩʣʝʜʫʶʱʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʠʩʴ ʫʙʝʜʠʪʝʣʴʥʳʝ ʩʚʝ-

ʜʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʚ ʨʫʙʮʝ ʞʚʘʯʥʳʭ ʞʠʚʦʪ-

ʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʫʩʠʣʝʥʠʝ ʦʢʠʩʣʝʥʠʷ Ŭ-

ʪʦʢʦʬʝʨʦʣʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʢʣʶʯʝʥʠʷ ʚ 

ʨʘʮʠʦʥ ʣʝʛʢʦʫʩʚʦʷʝʤʳʭ ʫʛʣʝʚʦʜʦʚ. ʇʦʤʠ-

ʤʦ ʵʪʦʛʦ ʚʠʪʘʤʠʥ ɽ ʧʨʝʜʣʦʞʝʥ ʚ ʢʘʯʝʩʪʚʝ 

ʣʝʯʝʙʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʨʠ ʢʝʪʦʟʘʭ ʤʦʣʦʯʥʳʭ  

ʢʦʨʦʚ [13]. ʃʝʯʝʥʠʝ ʢʦʨʦʚ ʚ ʪʝʯʝʥʠʝ 3ï8 

ʜʥʝʡ ʧʨʠʚʦʜʠʪ ʢ ʠʩʯʝʟʥʦʚʝʥʠʶ ʢʝʪʦʥʦʚʳʭ 

ʪʝʣ ʠʟ ʤʦʯʠ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ Ŭ-ʪʦʢʦʬʝ-

ʨʠʣʭʠʥʦʥ ʚʧʦʣʥʝ ʤʦʞʝʪ ʠʛʨʘʪʴ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʛʣʶʢʦʟʳ, ʤʳ ʧʨʦʚʝʣʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʜʨʦʞ-

ʞʘʭ Saccharomyces cerevisiae. ʇʦʩʢʦʣʴʢʫ 

ʜʨʦʞʞʠ ʩ ʠʭ ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʦʡ ʛʝʥʝʪʠʯʝ-

ʩʢʦʡ ʩʠʩʪʝʤʦʡ ʦʙʣʘʜʘʶʪ ʯʝʨʪʘʤʠ, ʭʘʨʘʢ-

ʪʝʨʥʳʤʠ ʜʣʷ ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ, ʦʥʠ 

ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʠʜʝʘʣʴʥʦʡ ʤʦʜʝʣʴʶ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʠʩʪʝʤ ʢʣʝʪʦʢ ʞʠ-

ʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʣʘʩʩʠʯʝ-

ʩʢʦʛʦ ʦʙʲʝʢʪʘ ʢʣʝʪʦʯʥʦʡ ʙʠʦʣʦʛʠʠ ï         

E. coli, ̫ ʚʣʷʶʱʝʡʩʷ ʧʨʦʢʘʨʠʦʪʦʤ [14].  
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ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʚʝʜʝʥʥʦʛʦ ʚ ʠʥʢʫʙʘʮʠʦʥʥʫʶ ʩʨʝʜʫ ʘʫʪʵʥʪʠʯʥʦʛʦ 

 Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ, ʤʝʞʜʫ ʦʩʪʘʚʰʠʤʩʷ ʚ ʩʨʝʜʝ (1) ʠ ʧʦʷʚʣʷʶʱʠʤʩʷ ʚ ʦʩʘʜʢʘʭ (2)  

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʩʫʙʩʪʨʘʪʘ ʛʣʶʢʦʟʳ (ʘ) ʠʣʠ ʧʠʨʫʚʘʪʘ (ʙ)  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʠʥʢʫʙʠʨʦʚʘʥʠʷ ʜʨʦʞʞʝʡ Saccharomyces cerevisiae 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ D-ʛʣʶʢʦʟʳ ʚ ʢʘ-

ʯʝʩʪʚʝ ʩʫʙʩʪʨʘʪʘ ʜʣʷ ʙʨʦʞʝʥʠʷ ʧʨʦʥʠʢʥʦ-

ʚʝʥʠʝ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ ʠʟ ʩʨʝʜʳ ʚ ʢʣʝʪ-

ʢʠ ʜʨʦʞʞʝʡ ʧʨʦʠʩʭʦʜʠʪ ʤʝʥʝʝ ʠʥʪʝʥʩʠʚ-

ʥʦ, ʯʝʤ ʚ ʩʣʫʯʘʝ ʧʠʨʫʚʘʪʘ, ʢʦʛʜʘ ʵʪʦʪ ʧʝ-

ʨʝʭʦʜ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ ʠʟ ʩʨʝʜʳ ʚ ʢʣʝʪ-

ʢʠ ʙʳʣ ʢʫʜʘ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤ. ʄʳ ʥʝ 

ʦʙʥʘʨʫʞʠʣʠ ʚ ʜʨʦʞʞʘʭ  Saccharomyces ce- 

revisiae Ŭ-ʪʦʢʦʬʝʨʦʣʘ ʠʣʠ ʜʨʫʛʠʭ ʝʛʦ ʧʨʠ-

ʨʦʜʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ. 

ʆʜʥʘʢʦ, ʢʦʛʜʘ ʤʳ ʚ ʧʨʦʮʝʩʩʝ ʦʧʳʪʦʚ 

ʚʚʦʜʠʣʠ ʚ ʥʝʝ  ʘʫʪʵʥʪʠʯʥʳʡ  Ŭ-ʪʦʢʦʬʝʨʠʣ-  

ʭʠʥʦʥ, ʤʳ ʥʘʙʣʶʜʘʣʠ ʩʠʥʪʝʟ ʠʟ ʥʝʛʦ ʥʝʧʦ-

ʣʷʨʥʦʛʦ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ, ʷʚʣʷʶʱʝʛʦʩʷ 

ʜʝʟʦʢʩʠ-Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʦʤ, ʦʙʲʝʤ ʫʜʝʨ-

ʞʠʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʧʨʠ ʚʳʙʨʘʥʥʳʭ ʥʘʤʠ ʫʩ- 

ʣʦʚʠʷʭ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʭʨʦʤʘʪʦʛʨʘ-

ʬʠʠ ʩʦʩʪʘʚʣʷʝʪ 398 ʤʢʣ ʧʨʦʪʠʚ 900 ʤʢʣ ʫ 

ʘʫʪʵʥʪʠʯʥʦʛʦ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ [15]. ʕʪʦ 

ʧʨʦʠʟʚʦʜʥʦʝ Ŭ-ʪʦʢʦʬʝʨʦʣʘ ʪʦʞʝ, ʢʘʢ ʠ ʠʩ-

ʭʦʜʥʦʝ, ʤʦʞʝʪ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʚ ʪʢʘʥʷʭ 

ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʅɸɼʅ ʠʣʠ ʅɸɼʅ-ʛʝʥʝʨʠʨʫ-

ʶʱʠʭ ʚʝʱʝʩʪʚ (ʨʠʩʫʥʦʢ 2). ʕʪʦʪ ʤʝʪʘʙʦʣʠʪ 

ʚʠʪʘʤʠʥʘ  ɽ  ʧʦʩʪʫʧʘʝʪ  ʚ  ʢʣʝʪʢʠ  ʠʟ   ʥʘʪʫ- 
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ʨʘʣʴʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʚ ʯʘʩʪʥʦ-

ʩʪʠ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʘʵʨʦʙʥʦʛʦ  ʨʘʟʣʦ- 

ʞʝʥʠʷ ʩʠʣʦʩʘ, ʧʨʦʪʝʢʘʶʱʝʛʦ ʟʘ ʩʯʝʪ 

ʜʨʦʞʞʝʡ.  
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ʈʠʩʫʥʦʢ 2 ï ʋʌ-ʩʧʝʢʪʨʳ ʘʫʪʵʥʪʠʯʥʦʛʦ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ (1)  

ʠ ʜʝʟʦʢʩʠʘʣʴʬʘ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ (2) ʚ ʦʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʪʦʢʝ ʵʣʶʝʥʪʘ (ʩʣʝʚʘ); 

 ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʝʟʦʢʩʠ-ʘʣʴʬʘ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ ʚ ʦʩʘʜʢʘʭ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ  

ʩʫʙʩʪʨʘʪʘ ʛʣʶʢʦʟʳ (1) ʠʣʠ ʧʠʨʫʚʘʪʘ (2) ʧʨʠ ʜʦʙʘʚʢʘʭ ʚ ʩʨʝʜʫ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ  

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʠʥʢʫʙʠʨʦʚʘʥʠʷ ʜʨʦʞʞʝʡ Saccharomyces cerevisiae (ʩʧʨʘʚʘ ) 

ɺʦʟʤʦʞʥʦ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʤʳ ʨʘʙʦʪʘ-

ʣʠ ʥʘ ʦʙʝʜʥʝʥʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ, 

ʘʢʪʠʚʥʦʩʪʴ ʩʠʥʪʝʟʦʚ ʚ ʜʨʦʞʞʝʚʳʭ ʢʣʝʪʢʘʭ 

ʚʦʦʙʱʝ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʧʦʥʠʞʝʥʥʦʤ ʫʨʦʚ- 

ʥʝ, ʘ ʩʠʥʪʝʟ ʘʫʪʵʥʪʠʯʥʦʛʦ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠ-

ʥʦʥʘ ʚ ʟʘʤʝʪʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʥʝ ʦʩʫ-

ʱʝʩʪʚʣʷʣʩʷ. ʊʦʪ ʬʘʢʪ, ʯʪʦ Ŭ-ʪʦʢʦʬʝʨʠʣ-

ʭʠʥʦʥ ʚ ʩʣʫʯʘʝ ʠʥʢʫʙʠʨʦʚʘʥʠʷ ʜʨʦʞʞʝʡ ʚ 

ʩʤʝʩʠ ʩ ʛʣʶʢʦʟʦʡ ʚ ʢʘʯʝʩʪʚʝ ʩʫʙʩʪʨʘʪʘ 

ʧʨʦʥʠʢʘʝʪ ʚ ʜʨʦʞʞʝʚʳʝ ʢʣʝʪʢʠ ʛʦʨʘʟʜʦ 

ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʦ, ʯʝʤ ʚ ʩʣʫʯʘʝ ʩ ʧʠʨʫʚʘ-

ʪʦʤ, ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ 

ʩʠʥʪʝʟ ʩʦʝʜʠʥʝʥʠʷ ʩʜʚʠʥʫʪ ʚ ʢʦʥʝʮ ʬʝʨ-

ʤʝʥʪʘʪʠʚʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɺ ʮʝ-

ʣʦʤ, ɽ-ʚʠʪʘʤʠʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʜʨʦʞ- ʞʝʡ 

ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʟʘ ʩʯʝʪ ʨʝʩʫʨʩʦʚ ʚʥʝʰ-

ʥʝʡ ʩʨʝʜʳ, ʯʪʦ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ 

ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ ʵʪʦʛʦ ʘʩʧʝʢʪʘ ʜʨʦʞʞʝʚʦʛʦ 

ʜʝʡʩʪʚʠʷ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʳ ʦʙʳʯʥʦ ʠʩʧʦʣʴ-

ʟʫʝʤ ʢʦʤʤʝʨʯʝʩʢʠʝ ʩʫʭʠʝ ʧʝʢʘʨʩʢʠʝ 

ʜʨʦʞʞʠ Saccharomyces cerevisiae, ʷʚʣʷʶ-

ʱʠʝʩʷ ʧʨʦʜʫʢʪʦʤ ʤʠʨʦʚʦʛʦ ʣʠʜʝʨʘ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ï  ʬʠʨʤʳ  LESAFFRE  (ʌʨʘʥʮʠʷ).  

ʄʷʛʢʦʝ ʦʢʠʩʣʝʥʠʝ ʧʝʨʝʢʠʩʴʶ ʚʦʜʦʨʦ-

ʜʘ ʩʫʣʴʬʛʠʜʨʠʣʴʥʳʭ ʛʨʫʧʧ ʘʢʪʠʚʥʳʭ ʮʝʥ-

ʪʨʦʚ ʬʦʩʬʦʨʠʣʠʨʫʶʱʝʡ D-ʛʣʠʮʝʨʘʣʴʜʝ   

ʛʠʜ-3-ʬʦʩʬʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ (ɻɸʌɼ, ʂʌ 

1.2.1.12) ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʜʝʛʠʜʨʦʛʝ-

ʥʘʟʥʦʡ ʠ ʢ ʧʦʷʚʣʝʥʠʶ ʘʮʠʣʬʦʩʬʘʪʘʟʥʦʡ 

ʘʢʪʠʚʥʦʩʪʝʡ, ʯʪʦ ʚ ʠʪʦʛʝ ʫʩʢʦʨʷʝʪ ʛʣʠʢʦ-

ʣʠʟ ʚ ʩʚʷʟʠ ʩ ʦʙʭʦʜʦʤ ʬʦʩʬʦʛʣʠʮʝʨʘʪʢʠ-

ʥʘʟʥʦʡ ʨʝʘʢʮʠʠ, ʢʦʪʦʨʘʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʧʦʥʠʞʝʥʥʳʤ ʚʳʭʦʜʦʤ ɸʊʌ [16]. ʆʢʠʩʣʝ-

ʥʠʝ ʩʫʣʴʬʛʠʜʨʠʣʴʥʳʭ ʛʨʫʧʧ ʚ ʘʢʪʠʚʥʳʭ 

ʮʝʥʪʨʘʭ ɻɸʌɼ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʢʠʩʴʶ ʘʟʦʪʘ, ʘ 

ʫʩʢʦʨʝʥʠʝ ʛʣʠʢʦʣʠʟʘ ʧʨʦʠʩʭʦʜʠʪ ʠ ʚ ʩʣʫ-

ʯʘʝ ʟʘʤʝʥʳ ʬʦʩʬʘʪʘ ʥʘ ʘʨʩʝʥʘʪ [17]. ɸʨʩʝ-

ʥʘʪ ʧʦʜʦʙʥʦ ʬʦʩʬʘʪʫ ʦʙʨʘʟʫʝʪ ʧʨʦʤʝʞʫ-

ʪʦʯʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʩ ʬʦʩʬʦʛʣʠʮʝʨʠʥʦʚʳʤ 

ʘʣʴʜʝʛʠʜʦʤ, ʥʦ ʧʨʦʜʫʢʪ ʦʢʠʩʣʝʥʠʷ, ʩʦʜʝʨ-

ʞʘʱʠʡ ʘʨʩʝʥʘʪ, ʚ ʦʪʣʠʯʠʝ ʦʪ 1,3-ʜʠʬʦʩʬʦ-

ʛʣʠʮʝʨʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʙʳʩʪʨʦ ʨʘʩʱʝʧʣʷ-

ʝʪʩʷ ʚ ʚʦʜʥʦʤ ʨʘʩʪʚʦʨʝ, ʧʦʵʪʦʤʫ ʜʣʷ ʘʨʩʝ-

ʥʘʪʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʘʢʮʝʧʪʦʨʝ ʥʝ ʚʦʟʥʠ-

ʢʘʝʪ.  
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ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʢʠʩʣʝʥʥʳʝ 

ʜʨʦʞʞʠ ʫʩʢʦʨʷʶʪ ʦʙʨʘʟʦʚʘʥʠʝ ʧʠʨʫʚʘʪʘ, 

ʥʦ ʪʦʣʴʢʦ ʧʦʜ ʚʣʠʷʥʠʝʤ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠ-

ʥʦʥʘ. ɺ ʵʪʠʭ ʦʧʳʪʘʭ ɻɸʌɼ ʤʳ ʥʝ ʚʳʜʝʣʷ-

ʣʠ, ʠ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʫʩʢʦʨʝʥʠʝ ʙʨʦʞʝʥʠʷ 

ʥʝ ʩʚʷʟʘʥʦ ʩ ʘʢʪʠʚʥʦʩʪʴʶ ʬʝʨʤʝʥʪʘ. ʈʝʯʴ 

ʠʜʝʪ ʦ ʩʧʝʮʠʬʠʯʝʩʢʦʤ ʚʣʠʷʥʠʠ Ŭ-ʪʦʢʦʬʝ- 

ʨʠʣʭʠʥʦʥʘ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝ-

ʥʦ  ʟʘ  ʩʯʝʪ   ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ   ʘʢʪʠʚʥʦʩʪʠ  

ʜʨʦʞʞʝʚʦʡ ʥʝʨʝʧʨʝʩʩʠʨʫʝʤʦʡ ʛʣʶʢʦʟʦʡ 

ʘʣʢʦʛʦʣʴʜʝʛʠʜʨʦʛʝʥʘʟʳ  (ɸɼɻI).  ʉʫʜʷ   ʧʦ  

ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʦʙʨʘʟʦʚʘʥʠʝ ʧʠʨʫʚʘ-

ʪʘ ʠʟ ʛʣʶʢʦʟʳ ʚ ʩʣʫʯʘʝ ʦʢʠʩʣʝʥʥʳʭ ʩʫʭʠʭ 

ʜʨʦʞʞʝʡ ʧʨʦʠʩʭʦʜʠʪ ʩ ʙʦʣʴʰʝʡ ʩʢʦʨʦ-

ʩʪʴʶ, ʯʝʤ ʚ ʩʫʭʠʭ ʩʚʝʞʠʭ ʜʨʦʞʞʘʭ 

(ʨʠʩʫʥʦʢ 3). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʠʨʫʚʘʪʘ ʚ 

ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʚʤʝʩʪʦ ʛʣʶ-

ʢʦʟʳ ʚ ʩʣʫʯʘʝ ʦʢʠʩʣʝʥʥʳʭ ʜʨʦʞʞʝʡ ʪʘʢʞʝ 

ʫʩʢʦʨʷʝʪʩʷ. 
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ʈʠʩʫʥʦʢ 3 ï ʂʦʥʮʝʥʪʨʘʮʠʷ ʧʠʨʫʚʘʪʘ ʚ ʩʨʝʜʝ ʩ ʛʣʶʢʦʟʦʡ (ʩʣʝʚʘ) ʠ ʧʠʨʫʚʘʪʦʤ (ʩʧʨʘʚʘ) 

ʜʣʷ ʩʫʭʠʭ ʩʚʝʞʠʭ (ʚʚʝʨʭʫ) ʠ ʧʦʜʚʝʨʛʥʫʪʳʭ ʜʣʠʪʝʣʴʥʦʤʫ ʭʨʘʥʝʥʠʶ ʚ ʢʠʩʣʦʨʦʜʥʳʭ 

ʫʩʣʦʚʠʷʭ (ʚʥʠʟʫ) ʜʨʦʞʞʝʡ Saccharomyces cerevisiae ʚ ʩʚʷʟʠ ʩʦ ʚʨʝʤʝʥʝʤ  

ʠʥʢʫʙʠʨʦʚʘʥʠʷ (1 ï ʙʝʟ ʚʚʝʜʝʥʠʷ; 2 ï ʩ ʚʚʝʜʝʥʠʝʤ ʚ ʩʨʝʜʫ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ) 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʤʳ ʠʟʫʯʘʣʠ 

ʚʣʠʷʥʠʝ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ ʥʘ ʧʨʦʮʝʩʩ 

ʩʙʨʘʞʠʚʘʥʠʷ ʛʣʶʢʦʟʳ ʩʫʭʠʤʠ ʧʝʢʘʨʩʢʠʤʠ 

ʜʨʦʞʞʘʤʠ Saccharomyces cerevisiae ʧʨʠ 

ʚʢʣʶʯʝʥʠʠ ʚ ʠʥʢʫʙʘʮʠʦʥʥʫʶ ʩʨʝʜʫ ʅɸɼ+  

[18]. ɺʚʝʜʝʥʠʝ ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ 

ʅɸɼ+ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʛʣʶʢʦʟʳ ʧʦ ʧʦʟʠʮʠʷʤ ʛʣʶʢʦʟʘïʧʠʨʫʚʘʪï

ʘʮʝʪʘʣʴʜʝʛʠʜ ʦʢʘʟʳʚʘʝʪʩʷ ʛʦʨʘʟʜʦ ʙʦʣʴ-

ʰʝʡ,  ʯʝʤ  ʧʨʠ  ʜʦʙʘʚʢʝ ʚ  ʩʨʝʜʫ Ŭ-ʪʦʢʦʬʝ- 
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ʨʠʣʭʠʥʦʥʘ. ʕʪʠ ʩʚʝʜʝʥʠʷ ʧʦ ʩʫʤʤʝ 3-ʭ 

ʧʝʨʚʳʭ ʵʢʩʧʦʟʠʮʠʡ, ʧʦ ʢʦʥʮʝʥʪʨʘʮʠʷʤ 

ʛʣʶʢʦʟʳ ʠ ʘʮʝʪʘʣʴʜʝʛʠʜʘ ʚ ʩʨʝʜʝ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ (34,82Ñ1,14 ʧʨʦʪʠʚ 

40,38Ñ0,8 ʤʢʤʦʣʴ/ʩʤ3 ʚ ʅɸɼ-ʢʦʥʪʨʦʣʝ ʜʣʷ 

ʛʣʶʢʦʟʳ ʠ 0,768Ñ0,050 ʧʨʦʪʠʚ 1,129Ñ 

0,046 ʤʢʤʦʣʴ/ʩʤ3 ʚ ʅɸɼ-ʢʦʥʪʨʦʣʝ ʜʣʷ 

ʘʮʝʪʘʣʴʜʝʛʠʜʘ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʢʦʨʝʥʠʝ 

ʩʙʨʘʞʠʚʘʥʠʷ D-ʛʣʶʢʦʟʳ ʜʨʦʞʞʘʤʠ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ ʧʦʜʪʚʝʨ-

ʞʜʘʝʪʩʷ. 

ɸʣʢʦʛʦʣʴʜʝʛʠʜʨʦʛʝʥʘʟʘ (ɸɼɻ) ʜʨʦʞ- 

ʞʝʡ (ʘʣʢʦʛʦʣʴ : ʅɸɼ+ -ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʘ, 

ʂʌ 1.1.1.1) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʪʨʘʤʝʨ ʩ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 150 ʢɼʘ, ʩʦʜʝʨʞʘ-

ʱʠʡ 8 ʠʦʥʦʚ ʮʠʥʢʘ. ɺ ʘʢʪʠʚʥʳʡ ʮʝʥʪʨ 

ʢʘʞʜʦʡ ʩʫʙʲʝʜʠʥʠʮʳ ʚʭʦʜʠʪ 2 ʠʦʥʘ ʮʠʥ-

ʢʘ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʚʳ-

ʧʦʣʥʝʥʠʷ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ, ʜʨʫ-

ʛʦʡ ï ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʢʦʥʬʦʨʤʘʮʠʠ 

ɸɼɻ. ʇʦʩʣʝ ʫʜʘʣʝʥʠʷ ʠʦʥʦʚ ʮʠʥʢʘ ʬʝʨ-

ʤʝʥʪ ʪʝʨʷʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʢʦʦʧʝʨʘʪʠʚʥʦ-

ʤʫ ʨʘʟʚʦʨʘʯʠʚʘʥʠʶ [19]. ɺ ʧʨʠʩʫʪʩʪʚʠʠ 

ʅɸɼ+ ʩʚʷʟʴ ʤʝʞʜʫ ʤʦʥʦʤʝʨʘʤʠ ʫʧʨʦʱʘ-

ʝʪʩʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʅɸɼʅ ʧʨʦʯʥʦʩʪʴ ʵʪʦʡ 

ʩʪʨʫʢʪʫʨʳ ʦʩʣʘʙʣʷʝʪ. ɺʩʝ ʠʟʦʬʝʨʤʝʥʪʳ 

ʩʦʜʝʨʞʘʪ ʦʜʠʥʘʢʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʠʥʢʘ. 

ɼʨʦʞʞʠ Saccharomyces cerevisiae 

ʠʤʝʶʪ 3 ʛʝʥʝʪʠʯʝʩʢʠʭ ʣʦʢʫʩʘ, ʢʦʜʠʨʫʶ-

ʱʠʭ ʨʘʟʣʠʯʥʳʝ ʠʟʦʬʝʨʤʝʥʪʳ ɸɼɻ: ɸɼʉ1-

ʛʝʥ, ʢʦʪʦʨʳʡ ʢʦʜʠʨʫʝʪ ʢʣʘʩʩʠʯʝʩʢʠʡ ʥʝ 

ʨʝʧʨʝʩʩʠʨʫʝʤʳʡ ʢʦʥʩʪʠʪʫʪʠʚʥʳʡ ʠʟʦʬʝʨ-

ʤʝʥʪ ɸɼɻI; ɸɼR2-ʛʝʥ, ʢʦʪʦʨʳʡ ʢʦʜʠʨʫʝʪ 

ʨʝʧʨʝʩʩʠʨʫʝʤʳʡ ʛʣʶʢʦʟʦʡ ʠʟʦʬʝʨʤʝʥʪ 

ɸɼɻII ʠ ɸɼʄ-ʛʝʥ, ʢʦʪʦʨʳʡ ʢʦʜʠʨʫʝʪ ʨʝ-

ʧʨʝʩʩʠʨʫʝʤʳʡ ʛʣʶʢʦʟʦʡ ʤʠʪʦʭʦʥʜʨʠʘʣʴ-

ʥʳʡ ʠʟʦʬʝʨʤʝʥʪ ɸɼɻIII [20]. ʂʦʛʜʘ 

ʜʨʦʞʞʠ ʚʳʨʘʱʠʚʘʶʪʩʷ ʥʘ ʛʣʶʢʦʟʝ, ʵʢʩ-

ʧʨʝʩʩʠʨʫʝʪʩʷ ʛʝʥ ɸɼʉ1, ʘ ʛʝʥ ɸɼR2 ʨʝ-

ʧʨʝʩʩʠʨʫʝʪʩʷ ʠ ʥʘʦʙʦʨʦʪ ï ʨʦʩʪ ʥʘ ʥʝʬʝʨ-

ʤʝʥʪʠʨʫʝʤʦʤ ʠʩʪʦʯʥʠʢʝ ʫʛʣʝʨʦʜʘ, ʪʘʢʦʤ 

ʢʘʢ ʵʪʘʥʦʣ ʠʣʠ ʛʣʠʮʝʨʦʣ, ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʜʝʨʝʧʨʝʩʩʠʠ AɼR2 ʠ ʚ ʨʝʧʨʝʩʩʠʠ ɸɼʉ1. 

ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʜʨʦʞʞʝʡ ʚ ʧʝʨʠʦʜʠʯʝ-

ʩʢʦʤ ʨʝʞʠʤʝ ʟʘʧʘʩ ʛʣʶʢʦʟʳ ʠʩʪʦʱʘʝʪʩʷ ʠ 

ʨʦʩʪ ʜʨʦʞʞʝʡ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʥʦ ʟʘʪʝʤ 

ʧʦʩʣʝ ʣʘʛ-ʧʝʨʠʦʜʘ ʚʥʦʚʴ ʚʦʟʦʙʥʦʚʣʷʝʪʩʷ. 

ɺ ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ ʜʨʦʞʞʝ-

ʚʳʝ  ʢʣʝʪʢʠ ʩʠʥʪʝʟʠʨʫʶʪ ʬʝʨʤʝʥʪʳ,  ʥʝʦʙ- 

ʭʦʜʠʤʳʝ ʜʣʷ ʘʵʨʦʙʥʦʡ ʫʪʠʣʠʟʘʮʠʠ ʥʘʢʦ-

ʧʠʚʰʝʛʦʩʷ ʵʪʘʥʦʣʘ. ʌʨʫʢʪʦʟʦ-1,6 ʙʠʩʬʦʩ-

ʬʘʪʘʟʘ, ʢʘʪʘʣʠʟʠʨʫʶʱʘʷ ʬʠʥʘʣʴʥʫʶ ʩʪʘ-

ʜʠʶ ʛʣʶʢʦʥʝʦʛʝʥʝʟʘ, ʠ ʘʣʢʦʛʦʣʴʜʝʛʠʜʨʦʛʝ-

ʥʘʟʘ (ɸɼɻII), ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʮʠʪʦʟʦʣʝ ʫ 

ʜʨʦʞʞʝʡ, ʩʦʛʣʘʩʦʚʘʥʥʦ ʨʝʧʨʝʩʩʠʨʫʶʪʩʷ 

ʘʵʨʦʙʥʳʤ ʨʦʩʪʦʤ ʜʨʦʞʞʝʡ ʧʨʠ ʜʦʙʘʚʣʝ-

ʥʠʠ ʚʳʩʦʢʠʭ ʫʨʦʚʥʝʡ ʛʣʶʢʦʟʳ ʠ ʩʪʠʤʫʣʠ-

ʨʫʶʪʩʷ ʚ ʤʠʥʠʤʘʣʴʥʦʡ ʩʨʝʜʝ ʧʨʠ ʜʦʙʘʚʢʘʭ 

ʵʢʩʪʨʘʢʪʘ ʜʨʦʞʞʝʡ. ʌʝʨʤʝʥʪʠʨʫʝʤʳʝ ʩʘ-

ʭʘʨʘ, ʝʩʣʠ ʠʭ ʜʦʙʘʚʠʪʴ ʢ ʢʣʝʪʢʘʤ Saccharo-

myces cerevisiae, ʨʘʩʪʫʱʠʭ ʥʘ ʥʝ ʬʝʨʤʝʥ-

ʪʠʨʫʝʤʳʭ ʠʩʪʦʯʥʠʢʘʭ ʫʛʣʝʨʦʜʘ, ʷʚʣʷʶʪʩʷ 

ʧʨʠʯʠʥʦʡ ʨʝʧʨʝʩʩʠʠ ʩʠʥʪʝʟʘ ʥʝʢʦʪʦʨʳʭ 

ʬʝʨʤʝʥʪʦʚ (ʢʘʪʘʙʦʣʠʪʥʘʷ ʨʝʧʨʝʩʩʠʷ), 

ʤʝʥʴʰʘʷ ʛʨʫʧʧʘ ʬʝʨʤʝʥʪʦʚ ʠʥʘʢʪʠʚʠʨʫʝʪ-

ʩʷ (ʢʘʪʘʙʦʣʠʪʥʘʷ ʠʥʘʢʪʠʚʘʮʠʷ). ʅʠʞʝ ʧʝ-

ʨʝʯʠʩʣʝʥʳ ʬʝʨʤʝʥʪʳ, ʧʦʜʚʝʨʞʝʥʥʳʝ ʢʘʪʘ-

ʙʦʣʠʪʥʦʡ ʠʥʘʢʪʠʚʘʮʠʠ: ʵʪʦ ʮʠʪʦʧʣʘʟʤʘʪʠ-

ʯʝʩʢʘʷ ʤʘʣʘʪʜʝʛʠʜʨʦʛʝʥʘʟʘ, ʘʤʠʥʦʧʝʧʪʠʜʘ-

ʟʘ I, ʬʨʫʢʪʦʟʦ-1,6-ʙʠʩʬʦʩʬʘʪʘʟʘ (FBP-ʘʟʘ), 

ʬʦʩʬʦʝʥʦʣʢʘʨʙʦʢʩʠʢʠʥʘʟʘ, ʠʟʦʮʠʪʨʘʪʣʠʘ-

ʟʘ. ɿʘ ʠʩʢʣʶʯʝʥʠʝʤ ʘʤʠʥʦʧʝʧʪʠʜʘʟʳ I, ʵʪʦ 

ʢʣʶʯʝʚʳʝ ʬʝʨʤʝʥʪʳ ʛʣʶʢʦʥʝʦʛʝʥʝʟʘ ʫ 

Saccharomyces cerevisiae. ʄʝʭʘʥʠʟʤ ʢʘʪʘ-

ʙʦʣʠʪʥʦʡ ʠʥʘʢʪʠʚʘʮʠʠ ʠʤʝʝʪ ʧʨʦʪʝʦʣʠʪʠ-

ʯʝʩʢʫʶ ʧʨʠʨʦʜʫ. ʋ ʰʪʘʤʤʘ ʜʨʦʞʞʝʡ, 

ʫʩʪʦʡʯʠʚʳʭ ʢ ʛʣʶʢʦʟʥʦʡ ʨʝʧʨʝʩʩʠʠ, ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʠʟʤʝʥʷʣʠ ʬʝʨʤʝʥʪʘʪʠʚʥʳʝ ʠ 

ʦʢʠʩʣʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ. ʇʦʪʝʨʷ ʜʨʦʞʞʘ-

ʤʠ ɸɼɻI ʠ ʩʫʧʝʨʧʨʦʜʫʢʮʠʷ ʠʤʠ ʮʠʪʦʭʨʦʤʘ 

ʘ+ʘ3 ʜʝʣʘʶʪ ʠʭ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ ʜʝʡ-

ʩʪʚʠʶ ʛʣʶʢʦʟʳ. ʇʨʠ ʵʪʦʤ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦ-

ʪʦʢ ʚʪʦʨʠʯʥʳʭ ʵʣʝʢʪʨʦʥʦʚ. ɸʥʪʠʤʠʮʠʥ ɸ 

ʫʩʠʣʠʚʘʝʪ ʯʘʩʪʠʯʥʦʝ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʦʢʠʩ-

ʣʝʥʠʷ ʅɸɼʅ, ʧʨʠ ʧʦʣʥʦʤ ʠʥʛʠʙʠʨʦʚʘʥʠʠ 

ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʷ. ɸʤʠʪʘʣ ʯʘʩʪʠʯʥʦ ʠʥ-

ʛʠʙʠʨʫʝʪ ʦʢʠʩʣʝʥʠʝ ʅɸɼʅ, ʥʦ ʥʝ ʬʦʩʬʦ-

ʨʠʣʠʨʦʚʘʥʠʝ. KCN ʫʛʥʝʪʘʝʪ ʦʢʠʩʣʝʥʠʝ 

ʅɸɼʅ ʜʚʫʭʬʘʟʥʳʤ ʧʫʪʝʤ (ʧʝʨʚʘʷ ʬʘʟʘ ʥʘ 

ʫʨʦʚʥʝ 0,1 ʤʄ, ʚʪʦʨʘʷ ï ʥʘ ʫʨʦʚʥʝ 5 ʤʄ), 

ʧʨʠʯʝʤ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ ʠʥʛʠʙʠʨʫʝʪʩʷ 

ʧʦʣʥʦʩʪʴʶ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʜʝʨʞʠʚʘʶʪ 

ʫʚʝʨʝʥʥʦʩʪʴ, ʯʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʩʫʱʝʩʪʚʦʚʘ-

ʥʠʝ ʫ ʰʪʘʤʤʘ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʤʠʪʦʭʦʥ-

ʜʨʠʘʣʴʥʦʛʦ ʧʫʪʠ, ʠʜʫʱʝʛʦ ʦʪ ʚʥʝʰʥʝʡ 

ʅɸɼʅ-ʜʝʛʠʜʨʦʛʝʥʘʟʳ ʢ ʦʢʩʠʜʘʟʝ, ʦʪʣʠʯʘ-

ʶɦ ʝʡʩ̫ ʦʪ ʥʦʨʤʘʣɹʥʦʡ ʅɸɼʅ-ʜʝʛʠʜʨʦʛʝ-

ʥʘʟʳ  ʫʙʠʭʠʥʦʥʦʚʦʛʦ  ʧʫʪʠ.  ʂʘʪʘʙʦʣʠʪʥʘʷ 
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ʨʝʧʨʝʩʩʠʷ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʷʚʣʝ-

ʥʠʝʤ, ʥʘʡʜʝʥʥʳʤ ʚʦ ʚʩʝʭ ʞʠʚʫʱʠʭ ʦʨʛʘ-

ʥʠʟʤʘʭ. ʄʝʭʘʥʠʟʤ ʚʢʣʶʯʘʝʪ ʮʠʢʣʠʯʝʩʢʫʶ 

ɸʄʌ ʠ ʝʛʦ ʨʝʮʝʧʪʦʨʥʳʡ ʧʨoʪʝʠʥ ʠ ʙʳʣ 

ʦʙʥʘʨʫʞʝʥ ʫ ɽ. coli, ʚ ʥʝʡ ʵʪʦʪ ʤʝʭʘʥʠʟʤ 

ʧʨʠʟʥʘʥ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʪʦʪʠʧʘ ʬʝʥʦʤʝʥʘ 

ʢʘʪʘʙʦʣʠʪʥʦʡ ʨʝʧʨʝʩʩʠʠ ʜʣʷ ʣʶʙʳʭ ʦʨʛʘ-

ʥʠʟʤʦʚ [21]. 

ɺ ʥʘʰʠʭ ʦʧʳʪʘʭ ʧʝʨʚʳʡ ʤʘʢʩʠʤʫʤ 

ʘʮʝʪʘʣʴʜʝʛʠʜʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʵʪʘʥʦʣʘ ʚ ʧʨʦʮʝʩʩʝ ʬʝʨʤʝʥ-

ʪʘʮʠʠ D-ʛʣʶʢʦʟʳ (ʨʠʩʫʥʦʢ 4, ʩʣʝʚʘ). ɺʣʠ-

ʥ̫ʠʝ  a-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ  ʥʘ  ʵʪʦʡ  ʩʪʘʜʠʠ 

 

ʦʢʘʟʳʚʘʝʪʩʷ ʩʘʤʳʤ ʩʠʣʴʥʳʤ ʠ ʧʨʦʷʚʣʷʝʪ-

ʩʷ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʡ ʜʝʧʨʝʩʩʠʠ 

ɸɼʉ1, ʛʝʥʘ ʢʦʜʠʨʫʶʱʝʛʦ ʠʟʦʬʝʨʤʝʥʪ 

ɸɼɻI. ɺʪʦʨʦʡ ʤʘʢʩʠʤʫʤ ʧʦʚʳʰʝʥʠʷ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʫʢʩʫʩʥʦʛʦ ʘʣʴʜʝʛʠʜʘ ʧʨʠ ʜʦ-

ʙʘʚʣʝʥʠʠ ʚ ʩʨʝʜʫ ʅɸɼ+ ʙʝʟ ʜʦʙʘʚʦʢ Ŭ-

ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ (ʨʠʩʫʥʦʢ 4, ʩʧʨʘʚʘ) ʦʙʲ-

ʷʩʥʷʝʪʩʷ ʘʵʨʦʙʥʦʡ ʫʪʠʣʠʟʘʮʠʝʡ ʵʪʘʥʦʣʘ, 

ʥʘʢʦʧʠʚʰʝʛʦʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʙʨʘʞʠʚʘʥʠʷ 

ʛʣʶʢʦʟʳ ʧʨʠ ʦʢʠʩʣʝʥʠʠ ʵʪʘʥʦʣʘ ʚ ʘʮʝ-

ʪʘʣʴʜʝʛʠʜ ʟʘ ʩʯʝʪ ʅɸɼ+-ʟʘʚʠʩʠʤʦʡ ʘʣʢʦ-

ʛʦʣʴʜʝʛʠʜʨʦʛʝʥʘʟʳ (ɸɼɻII).  

ɺʨʝʤʷ ʠʥʢʫʙʠʨʦʚʘʥʠʷ, ʯʘʩ 
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ʈʠʩʫʥʦʢ 4 ï ɼʠʥʘʤʠʢʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʠʨʫʚʘʪʘ (ʩʣʝʚʘ) ʠ ʫʢʩʫʩʥʦʛʦ ʘʣʴʜʝʛʠʜʘ (ʩʧʨʘʚʘ) 

ʧʨʠ ʠʥʢʫʙʠʨʦʚʘʥʠʠ ʩ ʜʨʦʞʞʘʤʠ Saccharomyces cerevisiae ʰʪʘʤʤʘ S11M (FXV)ʚ ʩʨʝʜʝ 

ʩ D-ʛʣʶʢʦʟʦʡ (1ïʙʘʟʦʚʳʡ ʩʦʩʪʘʚ+ʅɸɼ+; 2ïʙʘʟʦʚʳʡ ʩʦʩʪʘʚ+ʅɸɼ++Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥ; 

3ïʬʦʥ, ʙʝʟ ʜʦʙʘʚʦʢ ʅɸɼ ʠ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ) 

ɺʚʝʜʝʥʠʝ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ ʚ ʩʨʝ-

ʜʫ ʚʳʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʣʘʛ-ʧʝʨʠʦʜʘ ʜʣʷ 

ʩʠʥʪʝʟʘ ʨʝʧʨʝʩʩʠʨʫʝʤʦʛʦ ʛʣʶʢʦʟʦʡ ʬʝʨ-

ʤʝʥʪʘ ɸɼɻII. ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʣʘʛ-

ʧʝʨʠʦʜ, ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʯʪʦ ʦʥ ʩʦʯʝʪʘʥ-

ʥʦ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʛʣʶʢʦʟʦʡ ʠ ʢʠʩʣʦʨʦ-

ʜʦʤ, ʘ ʥʝ ʪʦʣʴʢʦ ʛʣʶʢʦʟʦʡ. ʃʘʛ-ʧʝʨʠʦʜ 

ʥʘʯʠʥʘʝʪʩʷ ʛʦʨʘʟʜʦ ʧʦʟʞʝ, ʯʝʤ ʫʨʦʚʝʥʴ 

ʛʣʶʢʦʟʳ ʚʳʭʦʜʠʪ ʥʘ ʦʯʝʥʴ ʥʠʟʢʠʝ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʛʝʢʩʦʟ ʚ ʩʨʝʜʝ. 

ɺʦ ʤʥʦʛʠʭ ʦʨʛʘʥʠʟʤʘʭ ʢʠʩʣʦʨʦʜ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʳʭʘ-

ʥʠʶ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʪʝʨʷ ʢʠʩʣʦʨʦʜʘ ʫʩʠ-

ʣʠʚʘʝʪ ʛʣʠʢʦʣʠʟ (ʵʬʬʝʢʪ ʇʘʩʪʝʨʘ). ɺʦ 

ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ  ʛʣʶʢʦʟʘ  ʩʘʤʘ ʧʦ ʩʝʙʝ ʤʦ- 

ʞʝʪ ʧʦʜʘʚʣʷʪʴ ʜʳʭʘʥʠʝ (ʵʬʬʝʢʪ ʂʨʝʙʪʨʠ). 

ʅʝʜʘʚʥʦ, ʥʘ ʧʨʠʤʝʨʝ ʜʨʦʞʞʝʡ Saccharo-

myces cerevisiae, ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʧʨʦ-

ʣʠʬʝʨʠʨʫʶʱʠʭ ʢʣʝʪʢʘʭ ʧʨʦʷʚʣʷʝʪʩʷ ʵʬ-

ʬʝʢʪ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʛʦ ʧʦʜʘʚʣʝʥʠʷ ʜʳʭʘ-

ʥʠʷ ʢʠʩʣʦʨʦʜʦʤ ʠ ʛʣʶʢʦʟʦʡ [22]. ɺ ʵʪʦʡ 

ʩʚʷʟʠ ʦʙʥʘʨʫʞʝʥʘ ʥʦʚʘʷ ʨʦʣʴ ʩʪʘʨʦʛʦ ʘʥ-

ʪʠʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʬʝʨʤʝʥʪʘ (Cu/Zn-ʟʘʚʠ-

ʩʠʤʘʷ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ), ʢʦʪʦʨʳʡ 

ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʜʝʩʪʨʫʢʮʠʶ ʜʚʫʭ ʛʦʤʦʣʦ-

ʛʠʯʥʳʭ ʢʘʟʝʠʥʢʠʥʘʟ ʉʂ1ɔ, ʥʝʦʙʭʦʜʠʤʳʭ 

ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ ʜʳʭʘʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʝʛʦ 

ʟʘ ʩʯʝʪ ʧʨʝʚʨʘʱʝʥʠʷ ʩʫʧʝʨʦʢʩʠʜʘ ʚ ʧʝʨʝ-

ʢʠʩʴ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ ʜʝʡʩʪʚʫʝʪ  ʢʘʢ  ʢʦʦʨ- 
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ʜʠʥʘʪʦʨ ʠʥʪʝʛʨʘʮʠʠ ʆ2, ʛʣʶʢʦʟʳ ʠ ʩʫʧʝ-

ʨʦʢʩʠʜʘ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʤʝʪʘʙʦʣʠʟʤ. 

ʇʨʠ ʵʪʦʤ ʩʪʘʙʠʣʴʥʦʩʪʴ ʜʨʦʞʞʝʚʦʛʦ ʠ ʯʝ-

ʣʦʚʝʯʝʩʢʦʛʦ ʬʝʨʤʝʥʪʦʚ CK1ɔ ʪʘʢʞʝ ʨʝʛʫ-

ʣʠʨʫʝʪʩʷ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʦʡ. 

ʉ ʥʝʜʘʚʥʠʭ ʧʦʨ ʤʝʪʘʙʦʣʠʟʤ ʦʧʫʭʦʣʝ-

ʚʳʭ ʢʣʝʪʦʢ ʩʪʘʣ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʘʯʝ-

ʩʪʚʝ ʚʦʟʤʦʞʥʦʡ ʮʝʣʠ ʜʣʷ ʪʝʨʘʧʠʠ ʨʘʢʘ. 

ʆʙʱʝʧʨʠʟʥʘʥʦ, ʯʪʦ ʦʧʫʭʦʣʠ ʧʨʦʷʚʣʷʶʪ 

ʧʦʚʳʰʝʥʥʫʶ ʛʣʠʢʦʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚ-

ʥʦʩʪʴ ʠ ʩʚʷʟʘʥʳ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʦʢʠʩʣʠ-

ʪʝʣʴʥʦʛʦ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʷ (ʵʬʬʝʢʪ ɺʘʨ-

ʙʫʨʛʘ). ʇʦʵʪʦʤʫ ʢʘʞʝʪʩʷ ʨʘʟʫʤʥʳʤ, ʯʪʦ 

ʥʘʨʫʰʝʥʠʷ ʛʣʠʢʦʣʠʟʘ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʧʝʨ-

ʩʧʝʢʪʠʚʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥ-

ʢʨʝʪʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʪʠʚʦʨʘʢʦʚʦʡ ʪʝʨʘ-

ʧʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʟʷʪʠʝ ʟʘ ʦʩʥʦʚʫ ʢʦʥ-

ʮʝʧʮʠʠ ʘʵʨʦʙʥʦʛʦ ʛʣʠʢʦʣʠʟʘ ʚ ʢʘʯʝʩʪʚʝ 

ʧʘʨʘʜʠʛʤʳ ʤʝʪʘʙʦʣʠʟʤʘ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝ-

ʪʦʢ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʧʦʜ ʫʛʨʦʟʫ, ʧʦʩʢʦʣʴ-

ʢʫ ʥʝʢʦʪʦʨʳʝ ʦʧʫʭʦʣʝʚʳʝ ʢʣʝʪʢʠ ʦʙʣʘʜʘ-

ʶʪ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ 

ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʷ. ʎʝʥʪʨʘʣʴʥʘʷ ʨʦʣʴ ʚ 

ʧʨʦʮʝʩʩʘʭ ʘʧʦʧʪʦʟʘ ʜʝʣʘʝʪ ʤʠʪʦʭʦʥʜʨʠʶ 

ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʜʣʷ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʫʜʘʣʝ-

ʥʠʷ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ. ʉ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʨʦʞʝʥʠʝ ʜʨʦʞʞʝʡ Saccha-

romyces cerevisiae ʠʤʝʝʪ ʨʷʜ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʬʬʝʢʪʘʤʠ ʂʨʝʙʪʨʠ ʠ 

ɺʘʨʙʫʨʛʘ. 

ɺ 30-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʅʦʡ-

ʙʝʨʛʦʤ ʠ ʂʦʙʝʣʝʤ ʙʳʣ ʦʧʠʩʘʥ ʯʝʪʚʝʨʪʳʡ 

ʪʠʧ ʙʨʦʞʝʥʠʷ, ʢʦʪʦʨʳʡ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʚʳʩʫʰʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠʣʠ 

ʙʝʩʢʣʝʪʦʯʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʜʨʦʞʞʝʡ. ʇʨʠ 

ʵʪʦʤ ʪʠʧʝ ʙʨʦʞʝʥʠʷ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʧʠʨʦ-

ʚʠʥʦʛʨʘʜʥʘʷ ʢʠʩʣʦʪʘ ʠ ʛʣʠʮʝʨʠʥ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ ʤʳ ʠʟʫʯʘʣʠ ʧʦʚʝʜʝʥʠʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʙʨʦʞʝʥʠʷ ʙʝʟ ʜʦʙʘʚʦʢ ʠ ʩ ʜʦʙʘʚʢʘʤʠ 

ʠʥʛʠʙʠʪʦʨʘ ʜʳʭʘʥʠʷ ï ʘʟʠʜʘ ʥʘʪʨʠʷ. ʀʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʜʳʭʘʪʝʣʴʥʳʭ ʷʜʦʚ ʙʨʦʞʝʥʠʷ 

ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʝʪ, ʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʝʛʦ ʚʠ-

ʜʦʠʟʤʝʥʷʝʪ. ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʧʨʠ ʦʪʨʘʚʣʝʥʠʠ ʜʨʦʞʞʝʡ ʘʟʠʜʦʤ 

ʥʘʪʨʠʷ ʦʙʨʘʟʦʚʘʥʠʝ ʧʠʨʫʚʘʪʘ ʤʠʥʠʤʘʣʴʥʦ 

ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ ʦʙʨʘʟʦʚʘʥʠʷ 

ʘʮʝʪʘʣʴʜʝʛʠʜʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥ-

ʥʳʝ ʥʘʤʠ ʩʫʭʠʝ ʜʨʦʞʞʠ Saccharomyces 

cerevisiae, ʢʘʢ ʦʙʲʝʢʪ  ʜʳʭʘʥʠʷ,  ʞʠʟʥʝʩʧʦ- 

ʩʦʙʥʦʩʪʴ ʩʚʦʶ ʩʦʭʨʘʥʷʶʪ. 

ɼʠʩʢʫʩʩʠʷ ʧʦ ʧʦʚʦʜʫ ʤʝʭʘʥʠʟʤʘ ʜʝʡ-

ʩʪʚʠʷ ʚʠʪʘʤʠʥʘ ɽ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʞʠ-

ʚʦʪʥʳʭ ʚʝʜʝʪʩʷ ʫʞʝ ʜʘʚʥʦ. ʊʝʧʝʨʴ ʧʦʠʩʢ 

ʧʝʨʝʰʝʣ ʥʘ ʚʳʷʩʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʬʫʥ- 

ʢʮʠʠ ʧʨʦʜʫʢʪʘ ʝʛʦ ʧʝʨʚʠʯʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʚ 

ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʢʘʢʦʚʳʤ 

ʷʚʣʷʝʪʩʷ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥ. ɺ ʨʫʙʮʦʚʦʡ 

ʘʥʘʵʨʦʙʥʦʡ ʤʠʢʨʦʬʣʦʨʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʙʘʢ-

ʪʝʨʠʷ Butyrivibrio fibrisolvens, ʚ ʢʦʪʦʨʦʡ 

ʥʘʡʜʝʥ Ŭ-ʪʦʢʦʬʝʨʦʣ. ʂʨʦʤʝ Ŭ-ʪʦʢʦʬʝʨʦʣʘ ʚ 

ʙʘʢʪʝʨʠʠ ʦʙʥʘʨʫʞʝʥ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʣ, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʜʦʥʦʨʦʤ ʵʣʝʢʪʨʦ-

ʥʦʚ, ʚʳʩʪʫʧʘʶʱʠʤ ʚ ʢʘʯʝʩʪʚʝ ʢʦʬʘʢʪʦʨʘ, 

ʫʯʘʩʪʚʫʶʱʝʛʦ ʚʦ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʙʠʦʛʠʜʨʦ-

ʛʝʥʠʟʘʮʠʠ ʣʠʥʦʣʝʚʦʡ ʢʠʩʣʦʪʳ (ʛʠʜʨʦʛʝʥʠ- 

ʟʘʮʠʷ ʚ ʪʨʘʥʩ-11-ʦʢʪʘʜʝ-ʮʝʥʦʘʪ). ʅʘ ʧʝʨʚʦʤ 

ʵʪʘʧʝ ʦʥ ʠʟʦʤʝʨʠʟʫʝʪʩʷ ʚ ʮʠʩ-9, ʪʨʘʥʩ-11-

ʦʢʪʘʜʝ-ʢʘʜʠʝʥʦʚʫʶ ʢʠʩʣʦʪʫ (ʨʫʤʝʥʦʚʘʷ 

ʢʠʩʣʦʪʘ). ʊʘʢʠʤ ʜʦʥʦʨʦʤ ʦʢʘʟʘʣʩʷ ʧʦʣʫ-Ŭ-

ʪʦʢʦʬʝʨʠʣʛʠʜʨʦʭʠʥʦʥ (ʨʠʩʫʥʦʢ 5). ʇʦʤʠ-

ʤʦ ʵʪʦʛʦ, ʵʢʩʪʨʘʢʪ ʠʟ ʙʘʢʪʝʨʠʠ Butyrivibrio 

fibrisolvens ʩʦʜʝʨʞʠʪ 2- [3, 7, 11, 15-ʪʝʪʨʘ- 

ʤʝʪʠʣ-ʙʝʥʟʦʭʠʥʦʣʛʝʢʩʘ-ʜʝʮʠʣ] -3, 5, 6-ʪʨʠ- 

ʤʝʪʠʣ-ʙʝʥʟʦʭʠʥʦʣ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʜʝʟ-

ʦʢʩʠ-Ŭ-ʪʦʢʦʬʝʨʠʣʛʠʜʨʦʭʠʥʦʥʦʤ ʠ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʜʦʥʦʨʦʤ ʵʣʝʢʪʨʦ-

ʥʦʚ ʧʨʠ ʙʠʦʛʠʜʨʦʛʝʥʠʟʘʮʠʠ ʣʠʥʦʣʝʚʦʡ ʢʠʩ-

ʣʦʪʳ [23]. ʅʝʧʦʣʷʨʥʳʡ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥ 

ʤʳ ʥʘʰʣʠ ʚ ʜʨʦʞʞʘʭ Saccharomyces cere-

visiae ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ 

ʘʫʪʵʥʪʠʯʥʦʛʦ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ (ʨʠʩʫ- 

ʥʦʢ 2). 

ʀʥʘʷ ʬʫʥʢʮʠʷ, ʢʨʦʤʝ ʫʯʘʩʪʠʷ ʚ ʙʠʦ-

ʛʠʜʨʦʛʝʥʠʟʘʮʠʠ ʣʠʥʦʣʝʚʦʡ ʢʠʩʣʦʪʳ, ʜʣʷ Ŭ-

ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ ʩʦʩʪʦʠʪ ʚ ʝʛʦ ʫʯʘʩʪʠʠ ʚ 

ʢʘʯʝʩʪʚʝ ʢʦʬʘʢʪʦʨʘ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ʜʝ-

ʩʘʪʫʨʘʟʳ. ɽʝ ʜʝʬʠʮʠʪ ʚʝʜʝʪ ʢ ʥʝʜʦʩʪʘʪʦʯ-

ʥʦʩʪʠ ʧʦʣʠʝʥʦʚʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʪʘʢʠʭ, 

ʢʘʢ ʉ22: 4(n-6) ʠ ʉ22:6(n-3) [24]. ʇʝʨʝʥʦʩ 

ʵʣʝʢʪʨʦʥʦʚ, ʠʟʥʘʯʘʣʴʥʦ ʧʨʦʠʩʭʦʜʷʱʠʭ ʠʟ 

ʅɸɼʅ, ʧʨʦʪʝʢʘʝʪ ʦʪ ʮʠʪʦʭʨʦʤʘ b5 ʢ ʜʝʩʘ-

ʪʫʨʘʟʝ ʠ ʢ 2-ʤ ʤʦʣʝʢʫʣʘʤ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠ-

ʥʦʥʘ ʯʝʨʝʟ ʌɸɼʅ2 ʠ ʢ ʞʝʣʝʟʦ-ʩʝʨʥʳʤ ʠʣʠ 

ʞʝʣʝʟʦ-ʩʝʣʝʥʦʚʳʤ ʢʣʘʩʪʝʨʘʤ ʩ ʧʦʤʦʱʴʶ 

ʤʝʭʘʥʠʟʤʘ, ʧʦʜʦʙʥʦʛʦ ʪʦʤʫ, ʢʦʪʦʨʳʡ ʩʫʱʝ-

ʩʪʚʫʝʪ ʫ ʅɸɼʅ-ʟʘʚʠʩʠʤʦʡ ʫʙʠʭʠʥʦʥʨʝʜʫʢ-

ʪʘʟʳ ʜʳʭʘʪʝʣʴʥʦʡ ʮʝʧʠ (ʨʠʩʫʥʦʢ 6). 
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ʈʠʩʫʥʦʢ 5 ï ʋʯʘʩʪʠʝ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʣʘ ʚ ʙʠʦʛʠʜʨʦʛʝʥʠʟʘʮʠʠ ʣʠʥʦʣʝʚʦʡ ʢʠʩʣʦʪʳ  

ʚ ʨʫʙʮʦʚʦʡ ʙʘʢʪʝʨʠʠ Butyrivibrio fibrisolvens ʚ ʢʘʯʝʩʪʚʝ ʢʦʬʘʢʪʦʨʘ ʨʝʜʫʢʪʘʟʳ ʮʠʩ-9, 

ʪʨʘʥʩ-11 ï ʦʢʪʘʜʝʢʘʜʠʝʥʦʘʪʘ (Hughes P.E.,Hunter W.J., Tove S.B.,1982)  

ʈʠʩʫʥʦʢ 6 ï ʋʯʘʩʪʠʝ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʣʘ ʚ ʢʘʯʝʩʪʚʝ ʢʦʬʘʢʪʦʨʘ  

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ʜʝʩʘʪʫʨʘʟʳ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʞʠʚʦʪʥʳʭ (Infante J.P.,1999)  

ʉʝʤʠʭʠʥʦʥʦʚʳʝ ʨʘʜʠʢʘʣʳ Ŭ-ʪʦʢʦʬʝ- 

ʨʠʣʭʠʥʦʥʘ ʘʢʪʠʚʥʳ ʠ ʣʝʛʢʦ ʧʨʦʪʦʥʠʨʫʶʪ-

ʩʷ ʟʘ ʩʯʝʪ ʫʛʣʝʨʦʜʥʦʡ ʮʝʧʠ ʧʦ ʧʨʝʜʣʘʛʘʝ-

ʤʦʡ ʘʚʪʦʨʦʤ ʩʭʝʤʝ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʠʤ ʧʨʝʜ-

ʣʦʞʝʥ ʚ ʢʘʯʝʩʪʚʝ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʜʣʷ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʞʠʚʦʪʥʳʭ. 

ʀʟ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ- 

ʤʠ, ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʚ ʠʥʢʫʙʘ-

ʮʠʦʥʥʫʶ ʩʤʝʩʴ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ ʥʘ 

ʬʦʥʝ ʜʦʙʘʚʦʢ ʅɸɼ+ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦ-

ʚʝʨʥʦ ʩʥʠʞʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʧʝʨʚʦʛʦ 

ʤʘʢʩʠʤʫʤʘ  ʘʮʝʪʘʣʴʜʝʛʠʜʘ, ʧʨʦʷʚʠʚʰʝʛʦʩʷ  

ʚ ʧʨʦʮʝʩʩʝ ʘʥʘʵʨʦʙʥʦʛʦ ʩʙʨʘʞʠʚʘʥʠʷ ʛʣʶ-

ʢʦʟʳ (ʨʠʩʫʥʦʢ 7). ɺʪʦʨʦʡ ʤʘʢʩʠʤʫʤ ʘʮʝ-

ʪʘʣʴʜʝʛʠʜʘ ʦʙʫʩʣʦʚʣʝʥ ʫʪʠʣʠʟʘʮʠʝʡ ʵʪʘʥʦ-

ʣʘ, ʢʦʪʦʨʘʷ ʥʘʩʪʫʧʘʝʪ ʧʦʩʣʝ ʣʘʛ-ʧʝʨʠʦʜʘ, 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʙʠʦʩʠʥʪʝʟʘ ʘʵʨʦʙʥʳʭ 

ʬʝʨʤʝʥʪʦʚ. ʂʘʢ ʤʳ ʫʞʝ ʩʦʦʙʱʘʣʠ, ʙʦʣʴʰʝ 

ʚʩʝʛʦ ʠʟʚʝʩʪʥʦ ʦʙ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʨʦʣʠ 

ʚʠʪʘʤʠʥʘ ɽ, ʢʦʪʦʨʳʡ ʟʘʱʠʱʘʝʪ ʤʦʣʝʢʫʣʳ 

ʠ ʪʢʘʥʠ ʦʪ ʨʘʟʨʫʰʝʥʠʷ ʩʚʦʙʦʜʥʳʤʠ ʨʘʜʠ-

ʢʘʣʘʤʠ. ʇʨʠ ʵʪʦʤ ʚʠʪʘʤʠʥ ɽ ʚʤʝʰʠʚʘʝʪʩʷ 

ʚ ʨʝʛʫʣʷʮʠʶ ʨʷʜʘ ʬʝʨʤʝʥʪʦʚ, ʚʧʦʣʥʝ ʚʦʟ-

ʤʦʞʥʦ ʟʘ ʩʯʝʪ ʚʣʠʷʥʠʷ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʛʝ-

ʥʦʚ. 

ʈʠʩʫʥʦʢ 7 ï ʇʨʝʜʧʦʣʘʛʘʝʤʦʝ ʫʯʘʩʪʠʝ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʘʢʪʠʚʥʦʩʪʠ 

ʘʣʢʦʛʦʣʴʜʝʛʠʜʨʦʛʝʥʘʟʳ I ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʧʘʜʘ ʛʣʶʢʦʟʳ (Saccharomyces cerevisiae)  
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ɻʝʪʝʨʦʛʝʥʥʦʩʪʴ ʤʝʜʠʘʪʦʨʦʚ ʜʣʷ ʧʨʦ-

ʷʚʣʝʥʠʷ ʜʝʡʩʪʚʠʷ Ŭ-ʪʦʢʦʬʝʨʦʣʘ ʥʘ ʵʢʩ-

ʧʨʝʩʩʠʶ ʛʝʥʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʚ ʦʙʱʠʭ ʵʣʝʤʝʥʪʘʭ, ʠʤʠ ʤʦʛʫʪ ʙʳʪʴ 

ʨʝʮʝʧʪʦʨʳ ʠʣʠ ʢʦʨʝʮʝʧʪʦʨʳ, ʩʧʦʩʦʙʥʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʪʦʢʦʬʝʨʦʣʦʤ ʠ ʬʘʢʪʦ-

ʨʘʤʠ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʫʢʘʟʳʚʘʶʱʠʤʠ ʩʧʝʮʠ-

ʬʠʯʝʩʢʫʶ ʟʦʥʫ ʧʨʦʤʦʪʦʨʥʳʭ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʝʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʛʝʥʘ. Ŭ-ʊʦʢʦ- 

ʬʝʨʦʣ ʩʧʦʩʦʙʝʥ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʣʠ-

ʛʘʥʜʳ, ʦʜʥʘʢʦ ʧʦʢʘ ʥʝ ʦʧʨʝʜʝʣʝʥʳ ʩʧʝʮʠ-

ʬʠʯʝʩʢʠʝ ʙʝʣʢʠ, ʩʧʦʩʦʙʥʳʝ ʨʝʛʫʣʠʨʦʚʘʪʴ 

ʩʠʛʥʘʣ ʪʨʘʥʩʜʫʢʮʠʠ ʠ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ 

[25]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʜʝʩʷʪʠʣʝ-

ʪʠʷ ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʝʨʴʝʟʥʫʶ ʧʦʜʜʝʨʞʢʫ 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʦʣʠ Ŭ-ʪʦʢʦʬʝʨʦʣʘ ʚ ʩʠʛ-

ʥʘʣʠʟʘʮʠʠ ʠ ʨʝʛʫʣʷʮʠʠ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ. 

ʆʥ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʚʦʩʧʘʣʝʥʠʝ, ʢʣʝʪʦʯʥʫʶ ʧʨʦʣʠʬʝʨʘʮʠʶ 

ʠ ʘʧʦʧʪʦʟ. ʕʪʠ ʩʚʦʡʩʪʚʘ Ŭ-ʪʦʢʦʬʝʨʦʣʘ ʦʪ-

ʣʠʯʘʶʪʩʷ ʦʪ ʩʚʦʡʩʪʚ ʚʩʝʭ ʜʨʫʛʠʭ ʪʦʢʦʬʝ-

ʨʦʣʦʚ ʠ ʪʦʢʦʪʨʠʝʥʦʣʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 

ʣʠʪʝʨʘʪʫʨʝ ʧʦʩʪʝʧʝʥʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʛʝʥʝʪʠ-

ʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʪʥʦ-

ʰʝʥʠʠ ʚʠʪʘʤʠʥʘ ɽ ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʭ. 

ʂʨʦʣʠʯʴʠ ʘʥʪʠʪʝʣʘ ʢ ʅɸɼʅ-ʟʘʚʠʩʠ-

ʤʳʤ ʬʝʨʤʝʥʪʘʤ, ʪʘʢʠʤ ʢʘʢ ʣʘʢʪʘʪʜʝʛʠʜʨʦ-

ʛʝʥʘʟʘ ʠ ʜʨʦʞʞʝʚʘʷ ʘʣʢʦʛʦʣʴʜʝʛʠʜʨʦʛʝʥʘ-

ʟʘ, ʠʥʛʠʙʠʨʫʶʪ ʘʢʪʠʚʥʦʩʪʴ ʜʨʫʛʠʭ, ʥʝ ʠʤʝ-

ʶʱʠʭ ʢ ʥʠʤ ʦʪʥʦʰʝʥʠʷ ʜʝʛʠʜʨʦʛʝʥʘʟ 

(ʥʘʧʨʠʤʝʨ, ʤʘʣʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ) ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʪʝʣ ʠ ʦʪ ʚʨʝ-

ʤʝʥʠ ʠʟʤʝʨʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ. ʋ ʢʘʞʜʦʛʦ ʠʟ 

ʵʪʠʭ ʬʝʨʤʝʥʪʦʚ ʘʥʪʠʛʝʥʥʘʷ ʟʦʥʘ ʥʘʭʦʜʠʪʩʷ 

ʚʙʣʠʟʠ ʦʪ ʅɸɼʅ-ʩʚʷʟʳʚʘʶʱʝʛʦ ʣʦʢʫʩʘ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʚʷʟʳʚʘʥʠʷ ʥʫʢʣʝʦʪʠʜʥʦʛʦ 

ʢʦʬʝʨʤʝʥʪʘ ʅɸɼ+-ʟʘʚʠʩʠʤʦʡ ʜʨʦʞʞʝʚʦʡ 

ʘʣʢʦʛʦʣʴʜʝʛʠʜʨʦʛʝʥʘʟʦʡ ʠ ʩʚʠʥʦʡ ʩʝʨʜʝʯ-

ʥʦʡ ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʦʡ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ 

ʩʪʝʧʝʥʴ ʢʦʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ, 

ʦʮʝʥʝʥʥʘʷ ʧʦ ʟʘʜʝʨʞʢʝ ʩʢʦʨʦʩʪʠ ʦʙʤʝʥʘ 

ʧʨʦʪʦʥʘ ʠ ʜʝʡʪʝʨʠʷ, ʙʳʣʘ ʚʳʰʝ ʜʣʷ ʅɸɼ+ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʅɸɼʅ [26].  

ɺ ʥʘʰʠʭ ʦʧʳʪʘʭ ʜʦʙʘʚʢʠ ʚ ʩʨʝʜʫ 

ʅɸɼʅ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʦʙʘʚʢʘʤʠ ʅɸɼ+ 

ʨʝʟʢʦ ʫʤʝʥʴʰʘʶʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʠʨʫʚʘʪʘ 

ʚ ʥʘʯʘʣʝ ʠʥʢʫʙʠʨʦʚʘʥʠʷ ʩ ʩʠʣʴʥʳʤ ʝʝ 

ʥʘʨʘʩʪʘʥʠʝʤ ʩʫʪʢʠ ʩʧʫʩʪʷ, ʧʨʠʯʝʤ ʵʪʦ ʫʚʝ-

ʣʠʯʝʥʠʝ  (ʘʵʨʦʙʥʳʡ ʛʣʠʢʦʣʠʟ)  ʚ  ʧʨʠʩʫʪʩʪ- 

ʚʠʠ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ ʙʳʣʦ ʥʘ 27% ʝʱʝ 

ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ [15]. 

ʀʟʫʯʝʥʠʝ ʤʝʪʘʙʦʣʠʟʤʘ ʨʝʪʠʥʦʠʜʦʚ 

ʧʨʠʚʝʣʦ ʢ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʥʦʛʦʯʠʩʣʝʥ-

ʥʳʭ ʨʝʪʠʥʦʠʜʥʳʭ ʜʝʛʠʜʨʦʛʝʥʘʟ, ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʤʝʪʘʙʦʣʠʟʤʫ ʨʘʟʣʠʯʥʳʭ ʠʟʦ-

ʤʝʨʦʚ ʨʝʪʠʥʦʠʜʦʚ, ʧʨʠʚʦʜʷʱʝʤʫ ʢ ʩʠʥʪʝʟʫ 

ʠʭ ʘʢʪʠʚʥʳʭ ʬʦʨʤ. ʕʪʠ ʬʝʨʤʝʥʪʳ ʨʘʩʧʘʜʘ-

ʶʪʩʷ ʥʘ ʪʨʠ ʙʦʣʴʰʠʭ ʩʝʤʝʡʩʪʚʘ. ɼʝʛʠʜʨʦ-

ʛʝʥʘʟʳ ʢʘʪʘʣʠʟʠʨʫʶʪ ʨʝʚʝʨʩʠʙʝʣʴʥʦʝ ʦʢʠ-

ʩʣʝʥʠʝ/ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʝʪʠʥʦʣʘ ʠ ʨʝʪʠʥʘ-

ʣʷ, ʷʚʣʷʶʪʩʷ ʣʠʙʦ ʯʣʝʥʘʤʠ ʩʝʤʝʡʩʪʚʘ ʘʣ-

ʢʦʛʦʣʴʜʝʛʠʜʨʦʛʝʥʘʟ, ʣʠʙʦ ʯʣʝʥʘʤʠ ʩʝʤʝʡ-

ʩʪʚʘ ʢʦʨʦʪʢʦʮʝʧʦʯʢoʚʳʭ ʜʝʛʠʜʨʦʛʝʥʘʟ/

ʨʝʜʫʢʪʘʟ, ʪʦʛʜʘ ʢʘʢ ʜʝʛʠʜʨʦʛʝʥʘʟʳ, ʢʘʪʘʣʠ-

ʟʠʨʫʶʱʠʝ ʦʢʠʩʣʝʥʠʝ ʨʝʪʠʥʘʣʷ ʚ ʨʝʪʠʥʦʝ-

ʚʫʶ ʢʠʩʣʦʪʫ, ʦʪʥʦʩʷʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ ʘʣʴʜʝ-

ʛʠʜʜʝʛʠʜʨʦʛʝʥʘʟ. ʂʦʤʧʠʣʷʮʠʷ ʠʟʚʝʩʪʥʳʭ 

ʨʝʪʠʥʦʠʜʥʳʭ ʜʝʛʠʜʨʦʛʝʥʘʟ ʚʳʷʚʠʣʦ ʩʫʱʝ-

ʩʪʚʦʚʘʥʠʝ 17 ʬʦʨʤ ʬʝʨʤʝʥʪʦʚ. ɺ ʯʘʩʪʥʦ-

ʩʪʠ, ʵʢʩʪʨʘʛʝʧʘʪʠʯʝʩʢʠʡ ʠʟʦʬʝʨʤʝʥʪ ʘʣʢʦ-

ʛʦʣʴ-ʜʝʛʠʜʨʦʛʝʥʘʟʳ ɸɼɻ4 ʫʯʘʩʪʚʫʝʪ ʚ ʙʠʦ-

ʭʠʤʠʯʝʩʢʦʡ ʩʫʜʴʙʝ ʵʪʘʥʦʣʘ ʚ ʩʦʧʨʷʞʝʥʠʠ ʩ 

ʤʝʪʘʙʦʣʠʟʤʦʤ ʨʝʪʠʥʦʣʘ. ADH1 ʠ ADH4 

ʘʢʪʠʚʥʦ ʩʥʠʞʘʶʪ ʩʦʜʝʨʞʘʥʠʝ 4-ʛʠʜʨʦʢʩʠ- 

ʥʦʥʝʥʘʣʷ, 2-ʛʝʢʩʝʥʘʣʷ ʠ ʛʝʢʩʘʥʘʣʷ, ʢʦʪʦ-

ʨʳʝ ʷʚʣʷʶʪʩʷ ʪʦʢʩʠʢʘʥʪʘʤʠ, ʦʙʨʘʟʫʶʱʠ-

ʤʠʩʷ ʚ ʧʨʦʮʝʩʩʝ ʣʠʧʠʜʥʦʡ ʧʝʨʦʢʩʠʜʘʮʠʠ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ADH3 ʚ ʦʪʥʦʰʝʥʠʠ ʵʪʠʭ ʘʣʴ-

ʜʝʛʠʜʦʚ ʧʨʦʷʚʣʷʝʪ ʩʣʘʙʫʶ ʘʢʪʠʚʥʦʩʪʴ. ɼʣʷ 

ADH4 ʠʟʚʝʩʪʥʘ ʨʦʣʴ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ 

ʦʙʝʟʚʨʝʞʠʚʘʥʠʠ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʘʣʴʜʝʛʠ-

ʜʦʚ ʚ ʪʢʘʥʷʭ, ʩʧʦʩʦʙʥʳʭ ʢ ʧʝʨʝʢʠʩʥʦʤʫ 

ʦʢʠʩʣʝʥʠʶ: ʢʦʞʘ, ʨʦʛʦʚʠʮʘ, ʤʫʢʦʟʘ ʜʳʭʘ-

ʪʝʣʴʥʳʭ ʧʫʪʝʡ ʚ ʤʝʩʪʘʭ, ʛʜʝ ʵʪʦʪ ʬʝʨʤʝʥʪ 

ʣʦʢʘʣʠʟʫʝʪʩʷ. ʆʢʠʩʣʝʥʠʝ ʦʤʝʛʘ-ʛʠʜʨʦʦʢʩʠ- 

ʢʠʩʣʦʪ ʜʣʷ ʬʝʨʤʝʥʪʘ ADH3 ʢʨʳʩ ʷʚʣʷʝʪʩʷ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ, ʢʨʦʤʝ ʪʦʛʦ ʫ 

ʵʪʦʛʦ ʬʝʨʤʝʥʪʘ ʦʩʪʘʝʪʩʷ ʪʘʢʞʝ ʩʧʦʩʦʙ-

ʥʦʩʪʴ, ʦʧʨʝʜʝʣʷʶʱʘʷʩʷ ʝʛʦ ʩʚʦʡʩʪʚʘʤʠ 

ʬʦʨʤʘʣʴʜʝʛʠʜʜʝʛʠʜʨʦʛʝʥʘʟʳ. ʂʣʘʩʩ ADH4 

ʠʛʨʘʝʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʩʠʥʪʝʟʝ ʨʝʪʠʥʦʝ-

ʚʦʡ ʢʠʩʣʦʪʳ ʚ ʵʧʠʪʝʣʠʠ, ʛʜʝ ʵʪʦ ʚʝʱʝʩʪʚʦ 

ʚʢʣʶʯʘʝʪʩʷ ʚ ʨʦʩʪ ʠ ʚ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ 

ʢʣʝʪʦʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʣʢʦʛʦʣʴʜʝʛʠʜʨʦ-

ʛʝʥʘʟʘ ʷʚʣʷʝʪʩʷ ʬʝʨʤʝʥʪʦʤ ʩ ʥʝʩʢʦʣʴʢʠʤʠ 

ʬʫʥʢʮʠʷʤʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʘʨʠʘʙʝʣʴ-

ʥʦʩʪʴʶ ʝʛʦ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʠ ʦʩʦʙʝʥʥʦʩʪʷ-

ʤʠ ʝʛʦ ʤʝʞʜʫ ʪʢʘʥʝʚʦʡ ʣʦʢʘʣʠʟʘʮʠʠ. ʇʝʯʝ- 
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ʥʦʯʥʘʷ ɸɼɻ1 ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʝʪʠʥʦʠʜʥʳʭ ʜʝʛʠʜ-

ʨʦʛʝʥʘʟ, ʢʘʪʘʣʠʟʠʨʫʶʱʠʭ ʚ ʅɸɼ-ʟʘʚʠʩʠ- 

ʤʦʡ ʨʝʘʢʮʠʠ ʧʨʝʚʨʘʱʝʥʠʝ ʨʝʪʠʥʦʣʘ ʚ ʨʝ-

ʪʠʥʘʣʴ. ʏʝʣʦʚʝʢ ʦʙʣʘʜʘʝʪ ʪʨʝʤʷ ʠʟʦʬʦʨʤʘ-

ʤʠ ɸɼɻ1 (ɸɼɻ1ɸ, ɺ ʠ ʉ). ʆʯʠʱʝʥʥʳʝ 

ʢʨʳʩʠʥʘʷ ɸɼɻʅ1 ʠ ʯʝʣʦʚʝʯʝʩʢʘʷ ɸɼɻ1ɸ 

ʢʘʪʘʣʠʟʠʨʫʝʪ ʦʢʠʩʣʝʥʠʝ ʧʦʣʥʦʩʪʴʶ ʪʨʘʥʩ-

ʨʝʪʠʥʦʣʘ, ʪʦʛʜʘ ʢʘʢ ʜʨʫʛʠʝ ʠʟʦʬʦʨʤʳ 

ɸɼɻ1 ʯʝʣʦʚʝʢʘ ʦʙʣʘʜʘʶʪ ʤʝʥʴʰʝʡ ʘʢʪʠʚ-

ʥʦʩʪʴʶ. ʀʩʪʠʥʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʩʫʙ-

ʩʪʨʘʪʳ ʵʪʦʛʦ ʬʝʨʤʝʥʪʘ ʥʝʠʟʚʝʩʪʥʳ, ʥʦ ʦʥ 

ʵʬʬʝʢʪʠʚʥʦ ʢʘʪʘʣʠʟʠʨʫʝʪ ʥʝ ʪʦʣʴʢʦ ʚʟʘʠ-

ʤʦʧʨʝʚʨʘʱʝʥʠʝ ʧʦʣʥʦʩʪʴʶ ʪʨʘʥʩ-ʨʝʪʠʥʦ- 

ʣʘ ʠ ʧʦʣʥʦʩʪʴʶ ʪʨʘʥʩ-ʨʝʪʠʥʘʣʷ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʧʨʦʠʟʚʦʜʥʳʝ, ʥʦ ʪʘʢʞʝ ʦʢʠʩʣʝ-

ʥʠʝ ʧʦʣʥʦʩʪʴʶ ʪʨʘʥʩ-ʨʝʪʠʥʘʣʷ ʚ ʧʦʣʥʦ-

ʩʪʴʶ ʪʨʘʥʩʨʝʪʠʥʦʝʚʫʶ ʢʠʩʣʦʪʫ. ʈʝʪʠʥʘʣʴ-

ʜʝʛʠʜ ʠ ʜʨʫʛʠʝ ʧʨʦʠʟʚʦʜʥʳʝ ʚʠʪʘʤʠʥʘ ɸ 

ʠʛʨʘʶʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʨʦʣʴ ʚʦ ʤʥʦʛʠʭ 

ʧʨʦʮʝʩʩʘʭ, ʦʩʦʙʝʥʥʦ ʚ ʧʨʦʮʝʩʩʝ ʟʨʝʥʠʷ. 

ʈʝʪʠʥʦʝʚʘʷ ʢʠʩʣʦʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʜʝʨʤʘ-

ʪʦʣʦʛʠʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʬʦʨʤ ʨʘʢʘ. ɹʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʩʦʩʪʦ-

ʷʥʠʝ ʛʠʜʨʠʜʥʦʛʦ ʧʝʨʝʥʦʩʘ ʦʙʨʝʤʝʥʝʥʦ ʯʘ-

ʩʪʠʯʥʳʤ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʟʘʨʷʜʦʤ ʥʘ ʢʠʩ-

ʣʦʨʦʜʝ ʨʝʪʠʥʦʣʦʢʩʠʜʘ. ʉʧʝʢʪʨʘʣʴʥʳʝ ʜʦ-

ʢʘʟʘʪʝʣʴʩʪʚʘ ʜʣʷ ʠʥʪʝʨʤʝʜʠʘʪʦʚ, ʪʘʢʠʭ ʢʘʢ 

ɽ-ʅɸɼ (+)ïʨʝʪʠʥʦʣʦʢʩʠʜ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʩ ʵʥʟʠʤʦʤ, ʚ ʢʦʪʦʨʦʤ ʘʢʪʠʚʥʳʡ ʮʝʥʪʨ 

ʮʠʥʢ (II) ʙʳʣ ʟʘʤʝʱʝʥ ʢʦʙʘʣʴʪʦʤ (II). 

ʊʨʦʡʥʦʡ ʢʦʤʧʣʝʢʩ ʦʙʨʘʟʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʨʝʘʢʮʠʠ ʙʠʥʘʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʬʝʨʤʝʥʪʘ   

ɽ-ʅɸɼ (+) ʩ ʨʝʪʠʥʦʣʦʤ (ʚʠʪʘʤʠʥ ɸ ʩʧʠʨʪ) 

ʠ ʚʝʜʝʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʨʝʪʠʥʘʣʷ (ʚʠʪʘʤʠʥ 

ɸ ʘʣʴʜʝʛʠʜ), ʦʩʚʦʙʦʞʜʘʷ ʬʝʨʤʝʥʪ ʩ ʙʠʥʘʨ-

ʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ɽ-ʅɸɼʅ. ʈʝʪʠʥʘʣʴʜʝʛʠʜ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʤʝʪʘʙʦʣʠʟʠʨʫʝʪʩʷ ʯʝʨʝʟ ʪʨʦʡ-

ʥʦʡ ʢʦʤʧʣʝʢʩ ɽ-ʅɸɼ(+)-ʨʝʪʠʥʘʣʴ ʚ ʨʝʪʠ-

ʥʦʝʚʫʶ ʢʠʩʣʦʪʫ (ʚʠʪʘʤʠʥ ɸ ʢʠʩʣʦʪʘ) [27]. 

ʇʘʪʦʣʦʛʠʷ ʘʣʢʦʛʦʣʴʥʦʛʦ ʧʦʨʘʞʝʥʠʷ 

ʧʝʯʝʥʠ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦʩʪʠ ʧʠʪʘʥʠʷ. ʊʦʢʩʠʯʥʦʩʪʴ ʩʧʠʨʪʘ 

ʦʙʲʷʩʥʷʝʪʩʷ ʜʝʡʩʪʚʠʝʤ ʅɸɼ-ʟʘʚʠʩʠʤʦʡ 

ʜʝʛʠʜʨʦʛʝʥʘʟʳ, ʧʨʝʚʨʘʱʘʶʱʝʡ ʅɸɼ+ ʚ 

ʅɸɼʅ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʛʠʧʦʫʨʠʢʝʤʠ-

ʝʡ, ʛʠʧʦʛʣʠʢʝʤʠʝʡ, ʧʝʯʝʥʦʯʥʳʤ ʩʪʝʘʪʦʟʦʤ 

ʩ ʠʥʛʠʙʠʨʦʚʘʝʤ  ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʠ ʫʩʠ- 

ʣʝʥʠʝʤ ʣʠʧʦʛʝʥʝʟʘ. ɸʚʪʦʨʳ ʦʧʨʝʜʝʣʠʣʠ 

ʥʦʚʳʡ ʧʫʪʴ ʤʝʪʘʙʦʣʠʟʤʘ ʵʪʘʥʦʣʘ, ʢʘʢ ʩʠ-

ʩʪʝʤʫ ʤʠʢʨʦʩʦʤʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʠʷ. ʕʪʦʪ 

ʧʫʪʴ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʛʝʥʝʨʘʮʠʝʡ ʩʚʦʙʦʜ-

ʥʳʭ ʨʘʜʠʢʘʣʦʚ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʝʜʝʪ ʢ 

ʫʩʠʣʝʥʠʶ ʣʠʧʠʜʥʦʛʦ ʧʝʨʝʦʢʠʩʣʝʥʠʷ ʠ 

ʥʘʨʫʰʝʥʠʷ ʚ ʤʝʤʙʨʘʥʘʭ ʚʩʣʝʜʩʪʚʠʝ ʠʩʪʦ-

ʱʝʥʠʷ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʛʦ ʛʣʫʪʘʪʠʦʥʘ ʠ 

ʝʛʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʤʝʪʠʦʥʠʥʘ, ʘʢʪʠʚʠ-

ʨʦʚʘʥʥʦʛʦ ʧʫʪʝʤ ʩʠʥʪʝʟʘ S-ʘʜʝʥʦʟʠʣʤʝʪʠ-

ʦʥʠʥʘ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʵʪʠʭ ʬʦʥʜʦʚ ʩʙʝʨʝ-

ʛʘʝʪ ʬʫʥʢʮʠʶ ʧʝʯʝʥʠ. ɼʦʙʘʚʢʠ ʧʦʣʠʝʥʠʣ-

ʬʦʩʬʘʪʠʜʠʣʭʦʣʠʥʘ, ʩʤʝʩʠ ʥʝʥʘʩʳʱʝʥʥʳʭ 

ʬʦʩʬʘʪʠʜʠʣʭʦʣʠʥʦʚ, ʵʢʩʪʨʘʛʠʨʦʚʘʥʥʳʭ ʠʟ 

ʩʦʝʚʳʭ ʙʦʙʦʚ, ʧʨʠʚʦʜʷʪ ʢ ʩʦʭʨʘʥʝʥʠʶ 

ʩʪʨʫʢʪʫʨʳ ʤʝʤʙʨʘʥ ʠ ʬʫʥʢʮʠʡ ʩʦʦʪʚʝʪ-

ʩʪʚʫʱʠʭ ʬʝʨʤʝʥʪʦʚ. ʕʪʘʥʦʣ ʫʭʫʜʰʘʝʪ 

ʢʦʥʚʝʨʩʠʶ ʙʝʪʘ-ʢʘʨʦʪʠʥʘ ʚ ʚʠʪʘʤʠʥ ɸ ʠ 

ʠʩʪʦʱʘʝʪ ʧʝʯʝʥʦʯʥʳʡ ʚʠʪʘʤʠʥ ɸ. ʇʨʠ 

ʵʪʦʤ ʦʙʥʘʨʫʞʝʥʦ ʚʝʩʴʤʘ ʟʘʤʝʪʥʦʝ ʚʟʘʠʤ-

ʥʦʝ ʧʝʨʝʢʨʳʚʘʥʠʝ ʤʝʪʘʙʦʣʠʟʤʘ ʨʝʪʠʥʦʣʘ ʠ 

ʘʣʢʦʛʦʣʷ. ʄʳʰʠ ʩ ʥʝʜʦʩʪʘʪʢʦʤ ʵʢʩʧʨʝʩ-

ʩʠʠ ʘʣʴʬʘ-ʨʝʮʝʧʪʦʨʦʚ ʍ ʜʣʷ ʨʝʪʠʥʦʝʚʦʡ 

ʢʠʩʣʦʪʳ (RʍRʘʣʴʬʘ) ʚ ʧʝʯʝʥʦʯʥʦʡ ʪʢʘʥʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʙʦʣʝʟʥʠ ʘʣʢʦʛʦʣʴʥʦʡ ʧʝ-

ʯʝʥʠ. ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʤʝʞʜʫ ʨʝʮʝʧʪʦʨʘʤʠ RXRaʣʴʬʘ ʠ ʙʦ-

ʣʝʟʥʴʶ ʘʣʢʦʛʦʣʴʥʦʡ ʧʝʯʝʥʠ ʙʳʣ ʠʟʫʯʝʥ 

ʤʝʪʘʙʦʣʠʟʤ ʵʪʘʥʦʣʘ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʫ ʜʝʬʠ-

ʮʠʪʥʳʭ ʧʦ RXRʘʣʴʬʘ ʨʝʮʝʧʪʦʨʘʤ ʤʳʰʝʡ. 

ɻʝʧʘʪʦʮʠʪʳ ʩ ʜʝʬʠʮʠʪʦʤ ʨʝʮʝʧʪʦʨʦʚ 

RXRʘʣʴʬʘ ʧʨʦʷʚʣʷʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʚʳ-

ʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʘʣʢʦʛʦʣʴʜʝʛʠʜʨʦʛʝʥʘʟʳ. 

ɸʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ADH2 ʠ ADH3 ʥʝ 

ʠʟʤʝʥʷʶʪʩʷ ʧʨʠ ʜʝʬʠʮʠʪʝ ʨʝʮʝʧʪʦʨʘ 

RXRʘʣʴʬʘ. ʆʙʝ ʘʢʪʠʚʥʦʩʪʠ ʘʣʴʜʝʛʠʜʜʝ-

ʛʠʜʨʦʛʝʥʘʟʳ, ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʘʷ 2 ʠ ʮʠʪʦ-

ʟʦʣʴʥʘʷ, ʩʥʠʞʝʥʳ ʫ ʤʫʪʘʥʪʥʳʭ ʤʳʰʝʡ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʜʠʢʠʤ ʪʠʧʦʤ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʮʝʥʪʨʘʣʴʥʫʶ ʨʦʣʴ ʨʝʮʝʧʪʦʨʘ 

RXRʘʣʴʬʘ ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʵʪʘʥʦʣʘ [28]. 

ɺʟʘʠʤʦʩʚʷʟʠ ʵʪʘʥʦʣʘ ʠ ʨʝʪʠʥʦʣʘ ʙʳʣ ʧʦ-

ʩʚʷʱʝʥ ʩʠʤʧʦʟʠʫʤ ʚ ʀʦʢʦʛʘʤʝ (ʗʧʦʥʠʷ) ʚ 

2000 ʛʦʜʫ. ʅʘ ʵʪʦʤ ʬʦʨʫʤʝ ʙʳʣʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʦ ʨʦʣʠ ʚʠʪʘʤʠʥʘ ɸ, ʨʝʪʠ-

ʥʦʝʚʦʡ ʢʠʩʣʦʪʳ ʠ ʨʝʪʠʥʦʠʜʥʳʭ ʨʝʮʝʧʪʦ-

ʨʦʚ ʚ ʵʢʩʧʨʝʩʩʠʠ ʘʣʢʦʛʦʣʴʜʝʛʠʜʨʦʛʝʥʘʟʳ. 

ʈʘʩʩʤʘʪʨʠʚʘʣʩʷ ʪʘʢʞʝ ʚʦʧʨʦʩ ʥʝʙʣʘʛʦʧʨʠ-

ʷʪʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʘʣʢʦʛʦʣʷ, ʚʠʪʘʤʠʥʘ ɸ ʠ 
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ʠ ʙʝʪʘ-ʢʘʨʦʪʠʥʘ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ. 

ʕʪʘʥʦʣ ʷʚʣʷʝʪʩʷ ʠʥʛʠʙʠʪʦʨʦʤ ʦʢʠʩʣʝʥʠʷ 

ʨʝʪʠʥʦʣʘ ʚ ʧʝʯʝʥʠ ʠ ʪʦʣʩʪʦʤ ʢʠʰʝʯʥʠʢʝ 

ʢʨʳʩ. ɸʢʪʠʚʥʦʩʪʴ ʧʝʯʝʥʦʯʥʦʡ ʘʣʢʦʛʦʣʴʜʝ-

ʛʠʜʨʦʛʝʥʘʟʳ ʚ ʦʪʥʦʰʝʥʠʠ ʵʢʟʦʛʝʥʥʳʭ ʩʫʙ-

ʩʪʨʘʪʦʚ ʧʦʩʣʝ ʯʘʩʪʠʯʥʦʡ ʛʝʧʘʪʦʵʢʪʦʤʠʠ 

ʩʥʠʞʘʝʪʩʷ ʟʘ ʩʯʝʪ ʵʥʜʦʛʝʥʥʳʭ ʩʫʙʩʪʨʘʪʦʚ, 

ʜʝʡʩʪʚʫʶʱʠʭ ʢʘʢ ʠʥʛʠʙʠʪʦʨʳ ʵʪʦʛʦ ʬʝʨ-

ʤʝʥʪʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʝʪʠʥʦʠʜʳ ʤʦʛʫʪ 

ʙʳʪʴ ʪʘʢʠʤʠ ʞʝ ʵʥʜʦʛʝʥʥʳʤʠ ʩʫʙʩʪʨʘʪʘ-

ʤʠ. ʏʘʩʪʠʯʥʦʝ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʘʣʢʦʛʦʣʴʜʝ-

ʛʠʜʨʦʛʝʥʘʟʳ (ʩʢʦʨʝʝ ʚʩʝʛʦ ʪʠʧʘ 1) ʧʨʝʜ-

ʩʪʘʚʣʷʝʪʩʷ ʦʧʦʩʨʝʜʦʚʘʥʥʳʤ ʯʝʨʝʟ ʤʝʪʘʙʦ-

ʣʠʟʤ ʨʝʪʠʥʦʠʜʦʚ ʚ ʧʨʦʮʝʩʩʝ ʧʝʯʝʥʦʯʥʦʡ 

ʧʨʦʣʠʬʝʨʘʮʠʠ. ʕʪʠ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʨʦʣʴ ʘʣʢʦʛʦʣʴʜʝʛʠʜʨʦʛʝʥʘʟʳ ʚ ʤʝʪʘʙʦʣʠʟ-

ʤʝ ʨʝʪʠʥʦʠʜʦʚ ʧʨʠ ʨʝʛʝʥʝʨʘʮʠʠ ʧʝʯʝʥʠ 

ʢʨʳʩ [29]. ʃʠʧʠʜʥʦʝ ʧʝʨʝʦʢʠʩʣʝʥʠʝ, ʚʳ-

ʟʳʚʘʝʤʦʝ ʯʘʩʪʠʯʥʦʡ ʛʝʧʘʪʦʵʢʪʦʤʠʝʡ, ʢʘ-

ʯʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʩʫʙʢʣʝʪʦʯʥʳʭ ʬʨʘʢ-

ʮʠʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʠʤ ʩʠʛʥʘʣʦʤ ʜʣʷ ʧʝʯʝʥʦʯʥʦʡ ʨʝʛʝ-

ʥʝʨʘʮʠʠ. Ŭ-ʊʦʢʦʬʝʨʦʣ ʦʢʘʟʳʚʘʝʪ ʵʬʬʝʢʪ 

ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʯʘʩʪʠʯʥʦʡ ʛʝʧʘʪʦʵʢʪʦʤʠʠ 

ʠ ʩʥʠʞʝʥʠʷ ʵʢʩʧʨʝʩʩʠʠ ʮʠʢʣʠʥʘ D1. ɼʘʥ-

ʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ 

ʯʘʩʪʠʯʥʦʡ ʨʝʛʝʥʝʨʘʮʠʝʡ ʧʨʦʮʝʩʩʳ ʤʦʛʫʪ 

ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʘʢʪʠʚʘʮʠʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 

ʩʠʛʥʘʣʘ (ʙʳʩʪʨʘʷ ʠ ʦʯʝʥʴ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ 

ʩʝʨʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʧʝʨʝʜ ʢʣʝ-

ʪʦʯʥʦʡ ʧʨʦʣʠʬʝʨʘʮʠʝʡ) ʠ ʘʢʪʠʚʘʪʦʨʘ 

ʪʨʘʥʩʢʨʠʧʮʠʠ ʬʘʢʪʦʨʦʚ ʤʝʪʘʙʦʣʠʟʤʘ ʚ 

ʢʣʝʪʦʯʥʦʤ ʨʝʜʦʩ-ʩʪʘʪʫʩʝ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦ-

ʣʠʬʝʨʘʮʠʠ ʢʣʝʪʦʢ ʧʝʯʝʥʠ ʠ ʯʪʦ ʚ ʵʪʦʤ 

ʧʨʦʷʚʣʷʝʪʩʷ ʧʦʭʦʞʝʩʪʴ ʤʝʞʜʫ Ŭ-ʪʦʢʦʬʝ- 

ʨʦʣʦʤ ʠ ʨʝʪʠʥʦʣʦʤ ʚ ʤʝʪʘʙʦʣʠʟʤʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʣʝʤʘ ʬʫʥʢʮʠʠ  

Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʞʠ-

ʚʦʪʥʳʭ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʦʩʪʦʠʪ ʚʦ ʚʟʘʠ-

ʤʦʩʚʷʟʠ ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʵʪʘʥʦʣʘ ʠ ʚʠʪʘʤʠ-

ʥʘ ɸ. ɺʠʪʘʤʠʥ ɸ in vivo ʜʝʡʩʪʚʫʝʪ ʜʚʫʤʷ 

ʧʫʪʷʤʠ: ʘʙʩʦʨʙʮʠʷ ʩʚʝʪʘ ʚ ʧʨʦʮʝʩʩʘʭ ʟʨʝ-

ʥʠʷ ʠ ʛʝʥʝʪʠʯʝʩʢʘʷ ʨʝʛʫʣʷʮʠʷ ʨʦʩʪʘ ʠ ʨʘʟ-

ʚʠʪʠʷ. ʌʫʥʢʮʠʠ ʚʠʪʘʤʠʥʘ ɸ ʨʝʛʫʣʠʨʫʶʪʩʷ 

ʙʘʪʘʨʝʝʡ ʬʝʨʤʝʥʪʦʚ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ 

ʧʨʝʚʨʘʱʝʥʠʷ ʨʝʪʠʥʦʣʘ ʚ ʘʢʪʠʚʥʳʝ ʨʝʪʠʥʦ-

ʠʜʳ, ʘʣʴʜʝʛʠʜʳ ʠʣʠ ʢʘʨʙʦʢʩʠʣʴʥʳʝ ʢʠʩʣʦ-

ʪʳ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʦʮʝʩʩʦʚ  ʟʨʝʥʠʷ 

ʠʣʠ  ʜʣʷ  ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ. ʄʝʪʘʙʦʣʠʪʦʤ, 

ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʧʨʦʮʝʩʩʦʚ ʟʨʝʥʠʷ, ʷʚʣʷ-

ʝʪʩʷ ʠʟʦʤʝʨ 11-ʮʠʩ ʨʝʪʠʥʘʣʷ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʜʣʷ ʨʝʛʫʣʷʮʠʠ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ 

ʨʝʪʠʥʦʣ ʤʦʞʝʪ ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʢʘʨ-

ʙʦʢʩʠʣʴʥʫʶ ʢʠʩʣʦʪʫ, ʷʚʣʷʶʱʫʶʩʷ ʧʦʣʥʦ-

ʩʪʴʶ ʪʨʘʥʩ-ʨʝʪʠʥʦʝʚʦʡ ʠʣʠ 9-ʮʠʩ ʨʝʪʠʥʦʝ-

ʚʦʡ ʢʠʩʣʦʪʦʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʣʠʛʘʥ-

ʜʘʤʠ ʜʚʫʭ ʩʝʤʝʡʩʪʚ ʨʝʪʠʥʦʠʜʥʳʭ ʨʝʮʝʧʪʦ-

ʨʦʚ, ʥʘʧʨʷʤʫʶ ʨʝʛʫʣʠʨʫʶʱʠʭ ʵʢʩʧʨʝʩʩʠʶ 

ʛʝʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʝʮʝʧʪʦʨʦʚ ʨʝʪʠʥʦʝʚʦʡ 

ʢʠʩʣʦʪʳ (RAR) ʠ ʍ ʨʝʮʝʧʪʦʨʦʚ ʨʝʪʠʥʦʠ-

ʜʦʚ (RXR). ʀʟʫʯʝʥ ʤʫʪʘʥʪ (ɸɼɻ2Pro47 

His), ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚ 100 ʨʘʟ ʙʦʣʝʝ 

ʚʳʩʦʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʨʝʪʠʥʦ-

ʠʜʦʚ ʧʝʯʝʥʠ ʯʝʣʦʚʝʢʘ [30]. ɺ ʦʧʳʪʝ ʥʘ 

ʩʘʤʮʘʭ ʢʨʳʩ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ 

ʜʝʬʠʮʠʪʝ Ŭ-ʪʦʢʦʬʝʨʦʣʘ ʚ ʨʘʮʠʦʥʝ ʩʦʜʝʨ-

ʞʘʥʠʝ ʚ ʧʝʯʝʥʠ ʥ-ʧʝʥʪʘʥʘʣʷ, ʥ-ʛʝʢʩʘʥʘʣʷ ʠ 

4-ʛʠʜʨʦʢʩʠ-2-ʥʦʥʝʥʘʣʷ ʙʳʣʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦ-

ʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʘʣʴʜʝʛʠʜʳ, ʚʦʟ-

ʤʦʞʥʦ ʧʦʷʚʣʷʶʱʠʝʩʷ ʠʟ ʣʠʧʠʜʥʳʭ ʧʝʨʝ-

ʢʠʩʝʡ, ʧʨʦʜʫʮʠʨʫʶʪʩʷ ʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ 

ʚ ʧʣʘʟʤʝ ʠ ʧʝʯʝʥʠ ʢʨʳʩ ʚ ʫʩʣʦʚʠʷʭ, ʧʦʜʦʙ-

ʥʳʭ ʜʝʬʠʮʠʪʫ ʚʠʪʘʤʠʥʫ ɽ. ɸʚʪʦʨʳ ʥʘʰʣʠ, 

ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ ʧʝʯʝʥʦʯʥʦʡ ʘʣʴʜʝʛʠʜʜʝʛʠʜ-

ʨʦʛʝʥʘʟʳ (ʂʌ 1.2.1.3) ʙʳʣʘ ʩʫʱʝʩʪʚʝʥʥʦ 

ʠʟʤʝʥʝʥʥʦʡ ʯʝʨʝʟ 5 ʠ 8 ʥʝʜʝʣʴ ʧʦʩʣʝ ʥʘʯʘ-

ʣʘ ʦʧʳʪʘ, ʦʥʘ ʙʳʣʘ ʥʘʠʙʦʣʝʝ ʥʠʟʢʦʡ ʫ 

ʢʨʳʩ ʩ ʜʝʬʠʮʠʪʦʤ ʚʠʪʘʤʠʥʘ ɽ. ʉʥʠʞʝʥʠʝ 

ʬʝʨʤʝʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʦʯʝʪʘʝʪʩʷ ʩ ʧʦ-

ʚʳʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʘʣʴʜʝʛʠʜʦʚ, ʪʘʢʠʭ 

ʢʘʢ ʥ-ʛʝʢʩʘʥʘʣʴ ʚ ʧʝʯʝʥʠ. ʂʦʣʠʯʝʩʪʚʦ ʘʣʴ-

ʜʝʛʠʜʦʚ ʧʦʚʳʰʘʣʦʩʴ ʚ ʧʣʘʟʤʝ ʜʝʬʠʮʠʪʥʳʭ 

ʧʦ ʚʠʪʘʤʠʥʫ ɽ ʢʨʳʩ, ʯʪʦ ʥʘʚʦʜʠʪ ʥʘ ʤʳʩʣʴ 

ʦʙ ʫʩʠʣʝʥʠʠ ʧʦʚʨʝʞʜʝʥʠʷ ʢʣʝʪʦʢ, ʞʝʩʪʢʦʤ 

ʛʝʤʦʣʠʟʝ ʵʨʠʪʨʦʮʠʪʦʚ ʢʨʦʚʠ ʢʨʳʩ, ʧʦʣʫʯʘ-

ʶʱʠʭ ʜʠʝʪʫ ʧʦ ʚʠʪʘʤʠʥʫ ɽ. ɸʮʝʪʘʣʴʜʝ-   

ʛʠʜ ï ʩʘʤʳʡ ʟʘʤʝʪʥʳʡ ʤʝʪʘʙʦʣʠʪ ʵʪʘʥʦʣʘ, 

ʢʦʪʦʨʳʡ ʤʥʦʛʦ ʪʦʢʩʠʯʥʝʝ ʠ ʨʝʘʢʮʠʦʥʥʦ-

ʩʧʦʩʦʙʥʝʝ, ʯʝʤ ʠʩʭʦʜʥʦʝ ʚʝʱʝʩʪʚʦ ʠ ʚ ʤʝ-

ʪʘʙʦʣʠʟʤʝ ʦʥ ʦʪʚʝʯʘʝʪ ʟʘ ʢʣʝʪʦʯʥʫʶ ʧʘʪʦ-

ʣʦʛʠʶ. Tʨʘʥʩ-ʛʝʥʢʦʜʠʨʫʶʱʠʡ ʯʝʣʦʚʝʯʝ-

ʩʢʫʶ ʘʣʴʜʝʛʠʜʜʝʛʠʜʨʦʛʝʥʘʟʫ-2, ʢʦʪʦʨʘʷ 

ʧʨʝʚʨʘʱʘʝʪ ʘʮʝʪʘʣʴʜʝʛʠʜ ʚ ʘʮʝʪʘʪ, ʙʳʣ 

ʩʢʦʥʩʪʨʫʠʨʦʚʘʥ ʧʦʜ ʮʳʧʣʷʯʴʠʤ ʙʝʪʘ-ʘʢʪʠ- 

ʥʦʚʳʤ ʧʨʦʤʦʪʦʨʦʤ ʠ ʧʝʨʝʥʝʩʝʥ ʚ ʵʥʜʦʪʝ-

ʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʧʫʧʦʯʥʦʡ 

ʚʝʥʳ.  ʃʠʥʝʡʥʘʷ  ʢʦʨʨʝʣʷʮʠʷ  ʥʘʙʣʶʜʘʣʘʩʴ 
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ʤʝʞʜʫ ʘʧʦʧʪʦʟʦʤ ʠ ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʨʝʘ-

ʛʠʨʫʶʱʝʡ ʩ ʢʠʩʣʦʨʦʜʦʤ ʛʝʥʝʨʘʮʠʝʡ ʢʣʝ-

ʪʦʢ. ɸʚʪʦʨʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʦʢʘʟʘʪʝʣʴ-

ʩʪʚʘ, ʯʪʦ ʩʚʝʨʭʵʢʩʧʨʝʩʩʠʷ ʘʣʴʜʝʛʠʜʜʝʛʠʜ-

ʨʦʛʝʥʘʟʳ-2 ʚ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ ʯʝ-

ʣʦʚʝʯʝʩʢʦʡ ʧʫʧʦʯʥʦʡ ʚʝʥʳ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʠ ʠʥʜʫʮʠʨʦʚʘʥʥʦʤ ʘʮʝ-

ʪʘʣʴʜʝʛʠʜʦʤ ʦʢʩʠʜʘʪʠʚʥʦʤ ʩʪʨʝʩʩʝ. ɸʢʪʠ-

ʚʘʮʠʷ ʩʪʨʝʩʩʘ ʠ ʘʧʦʧʪʦʟʘ ʧʨʦʪʝʢʘʶʪ ʚ ʦʜʠ-

ʥʘʢʦʚʦʡ ʤʘʥʝʨʝ ʩ Ŭ-ʪʦʢʦʬʝʨʦʣʦʤ, ʯʪʦ ʩʦ-

ʛʣʘʩʫʝʪʩʷ ʩ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ 

ʬʝʨʤʝʥʪʘ ʚ ʦʙʝʟʚʨʝʞʠʚʘʥʠʠ ʘʮʝʪʘʣʴʜʝʛʠ-

ʜʘ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʢʣʝʪʦʯʥʳʝ ʥʘʨʫʰʝ-

ʥʠʷ. ʊʨʘʥʩʬʝʢʮʠʷ ʘʣʴʜʝʛʠʜʜʝʛʠʜʨʦʛʝʥʘʟʳ 

2 ʠʣʠ ʘʥʪʠʦʢʩʠʜʘʥʪ Ŭ-ʪʦʢʦʬʝʨʦʣ (5ʤʢʛ/ʤʣ) 

ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʧʦʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʘ 

ʩʯʝʪ ʘʮʝʪʘʣʴʜʝʛʠʜʘ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦ-

ʨʦʜʘ, ʚ ʪʦʤ ʠ ʜʨʫʛʦʤ ʩʣʫʯʘʝ ʦʙʣʝʛʯʘʝʪʩʷ 

ʤʝʪʘʙʦʣʠʟʤ ʘʮʝʪʘʣʴʜʝʛʠʜʘ, ʘ Ŭ-ʪʦʢʦʬʝʨʦʣ 

ʤʦʞʝʪ ʝʱʝ ʫʤʝʥʴʰʘʪʴ ʝʛʦ ʢʣʝʪʦʯʥʫʶ ʪʦʢ-

ʩʠʯʥʦʩʪʴ [31]. 

ɺ ʢʦʨʤʣʝʥʯʝʩʢʦʤ ʦʧʳʪʝ ʥʘ ʢʨʳʩʘʭ 

ʩʨʘʚʥʠʚʘʣʠ ʚʣʠʷʥʠʝ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʤʠʪʦ-

ʭʦʥʜʨʠʘʣʴʥʦʡ ʘʣʴʜʝʛʠʜʜʝʛʠʜʨʦʛʝʥʘʟʳ 2 

ʜʦʙʘʚʦʢ ʚʠʪʘʤʠʥʘ ɽ ʩ ʜʦʙʘʚʢʘʤʠ 3,4-ʜʠʛʠ- 

ʜʨʦʢʩʠʬʝʥʠʣʛʣʠʢʦʣʷ ʠ ʜʨʫʛʠʭ ʧʦʙʦʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʦʣʠʚʦʢ ʠ ʩʦʜʝʨʞʘʱʠʭ ʬʝʥʦʣʴʥʳʝ ʧʨʦʜʫʢ-

ʪʳ. ʂʘʢ ʦʢʘʟʘʣʦʩʴ, ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ, 

ʩʠʥʪʝʟ ʝʛʦ ʧʨʦʪʝʠʥʘ ʠ ʫʨʦʚʝʥʴ ʝʛʦ ʘʢʪʠʚ-

ʥʦʩʪʠ ʨʝʛʫʣʠʨʫʶʪʩʷ d-Ŭ-ʪʦʢʦʬʝʨʦ-ʣʦʤ ʠ 

ʜʨʫʛʠʤʠ ʬʝʥʦʣʘʤʠ. ʇʨʦʜʫʢʮʠʷ ʤʘʣʦʥʦʚʦ-

ʛʦ ʜʠʘʣʴʜʝʛʠʜʘ ʠ ʦʪʚʝʪ ʮʠʪʦʟʦʣʴʥʦʡ ʘʣʴ-

ʜʝʛʠʜʜʝʛʠʜʨʦʛʝʥʘʟʳ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʚ 

ʪʢʘʥʷʭ ʧʝʯʝʥʠ ʢʨʳʩ ʧʦʩʣʝ ʢʦʨʤʣʝʥʠʷ ʨʘʟ-

ʣʠʯʥʳʤʠ ʢʦʣʠʯʝʩʪʚʘʤʠ ʚʠʪʘʤʠʥʘ ɽ, ʩʝʣʝ-

ʥʘ ʠ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʦʛʦ ʞʠʨʘ ʚ ʪʝʯʝʥʠʝ 

12ï18 ʥʝʜʝʣʴ. ʇʨʦʜʫʢʮʠʷ ʤʘʣʦʥʦʚʦʛʦ 

ʜʠʘʣʴʜʝʛʠʜʘ ʙʳʣʘ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʝʥʘ 

ʧʨʠ ʜʝʬʠʮʠʪʝ ʚʠʪʘʤʠʥʘ ɽ ʠʣʠ ʧʨʠ ʧʦʪʨʝʙ-

ʣʝʥʠʠ ʚʳʩʦʢʠʭ ʫʨʦʚʥʝʡ ʥʝʥʘʩʳʱʝʥʥʦʛʦ 

ʞʠʨʘ, ʥʦ ʥʝ ʧʨʠ ʜʝʬʠʮʠʪʝ ʩʝʣʝʥʘ. ɸʢʪʠʚ-

ʥʦʩʪʴ ʮʠʪʦʟʦʣʴʥʦʡ ʘʣʴʜʝʛʠʜʜʝʛʠʜʨʦʛʝʥʘ-

ʟʳ ʧʦʚʳʰʘʣʘʩʴ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʜʫʢʮʠʠ 

ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ ʧʦʩʣʝ 12ï16 

ʥʝʜʝʣʴ ʩʢʘʨʤʣʠʚʘʥʠʷ ʜʠʝʪʳ, ʚʦʟʙʫʞʜʘʶ-

ʱʝʡ  ʧʝʨʦʢʩʠʜʘʮʠʶ ʣʠʧʠʜʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʵʪʦ, ʘʢʪʠʚʥʦʩʪʴ ʘʣʴʜʝʛʠʜʜʝʛʠʜʨʦʛʝʥʘʟʳ 

ʙʳʣʘ  ʧʦʜʘʚʣʝʥʘ ʧʦʩʣʝ 38 ʥʝʜʝʣʴ ʩʢʘʨʤʣʠ- 

ʚʘʥʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʦ ʚʠʪʘʤʠʥʫ ɽ ʜʠʝ-

ʪʳ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʝʯʝʥʦʯ-

ʥʘʷ ʘʣʴʜʝʛʠʜʜʝʛʠʜʨʦʛʝʥʘʟʘ ʮʠʪʦʟʦʣʘ ʤʦ-

ʞʝʪ ʚʢʣʶʯʘʪʴʩʷ ʚ ʤʝʪʘʙʦʣʠʟʤ ʤʘʣʦʥʦʚʦʛʦ 

ʜʠʘʣʴʜʝʛʠʜʘ ʚ ʪʝʯʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʘʪ-

ʢʦʚʨʝʤʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʧʝʨʝʦʢʠʩʣʝʥʠʷ 

ʣʠʧʠʜʦʚ, ʥʦ ʵʪʘ ʬʝʨʤʝʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʩʪʘʥʦʚʠʪʩʷ ʧʦʜʘʚʣʝʥʥʦʡ ʧʦʩʣʝ ʙʦʣʝʝ ʩʫ-

ʱʝʩʪʚʝʥʥʦʡ ʣʠʧʠʜʥʦʡ ʧʝʨʦʢʩʠʜʘʮʠʠ in 

vivo [32]. ɺʠʪʘʤʠʥ ɽ (d,l-Ŭ-ʪʦʢʦʬʝʨʠʣʘʮʝ-

ʪʘʪ) ʟʘʱʠʱʘʝʪ ʘʣʴʜʝʛʠʜʜʝʛʠʜʨʦʛʝʥʘʟʫ, 

ʬʝʨʤʝʥʪ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʢ ʦʢʠʩʣʠ-

ʪʝʣʴʥʳʤ ʥʘʨʫʰʝʥʠʷʤ. ʌʝʨʤʝʥʪʥʘʷ ʘʢʪʠʚ-

ʥʦʩʪʴ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʤ ʛʣʫ-

ʪʘʪʠʦʥʦʤ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

ʤʝʞʜʫ ʣʦʛʘʨʠʬʤʘʤʠ ʜʘʥʥʳʭ ʧʦ ʘʢʪʠʚʥʦ-

ʩʪʠ ʬʝʨʤʝʥʪʘ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʚʝʱʝʩʪʚ, ʨʝʘ-

ʛʠʨʫʶʱʠʭ ʩ ʪʠʦʙʘʨʙʠʪʫʨʦʚʦʡ ʢʠʩʣʦʪʦʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʠʪʘʤʠʥ ɽ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʡ ʛʣʫʪʘʪʠʦʥ ʬʫʥʢʮʠʦʥʠʨʫ-

ʶʪ ʩʦʚʤʝʩʪʥʦ ʜʣʷ ʟʘʱʠʪʳ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ 

ʬʝʨʤʝʥʪʦʚ ʦʪ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ. 

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʤʝʪʘʙʦʣʠʟʤʘ ʪʨʝʭ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʛʨʫʧʧ ʚʝʱʝʩʪʚ ʵʪʘʥʦʣʘ, 

ʨʝʪʠʥʦʣʘ ʠ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ ï ʧʦʤʦʞʝʪ 

ʫʩʪʘʥʦʚʠʪʴ ʬʫʥʢʮʠʶ ʩʦʝʜʠʥʝʥʠʡ ʩʝʤʝʡ-

ʩʪʚʘ ʧʨʦʠʟʚʦʜʥʳʭ Ŭ-ʪʦʢʦʬʝʨʦʣʘ ʫ ʤʣʝʢʦ-

ʧʠʪʘʶʱʠʭ ʞʠʚʦʪʥʳʭ. ʇʝʨʚʳʝ ʜʚʝ ʛʨʫʧʧʳ 

ʚʝʱʝʩʪʚ ʪʝʩʥʦ ʫʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʤʝ-

ʪʘʙʦʣʠʟʤʝ ʟʘ ʩʯʝʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʜʝʛʠʜ-

ʨʦʛʝʥʘʟ, ʢʘʪʘʣʠʟʠʨʫʶʱʠʭ ʧʨʝʚʨʘʱʝʥʠʝ 

ʵʪʘʥʦʣʘ ʠ ʨʝʪʠʥʦʣʘ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʦʪ-

ʥʦʰʝʥʠʷʭ. ʊʝʨʤʠʥ ʘʥʪʠʦʢʩʠʜʘʥʪ ʚʳʰʝʣ ʠʟ 

ʪʝʦʨʠʠ ʮʝʧʥʳʭ ʨʝʘʢʮʠʡ, ʪʦʛʜʘ ʢʘʢ ʧʦʥʷʪʠʝ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʦʙʱʝʡ ʭʠ-

ʤʠʠ. ʇʨʠ ʵʪʦʤ ʘʥʪʠʨʘʜʠʢʘʣʴʥʘʷ ʨʝʘʢʮʠʷ 

ʥʝʩʧʝʮʠʬʠʯʥʘ ʠ ʧʨʦʪʝʢʘʝʪ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʙʝʟʚʨʝʜʥʳʭ ʧʨʦʜʫʢʪʦʚ. ɻʨʫʧʧʘ ʧʨʦʠʟʚʦʜ-

ʥʳʭ Ŭ-ʪʦʢʦʬʝʨʦʣʘ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷ-

ʝʪʩʷ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʣ, ʧʨʦʷʚʣʷʝʪ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ Ŭ-ʪʦʢʦʬʝʨʦʣʦʤ ʛʦʨʘʟʜʦ ʙʦʣʴ-

ʰʫʶ ʘʥʪʠʨʘʜʠʢʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. ɺʦʩ-

ʩʪʘʥʦʚʣʝʥʠʝ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʯʘʩʪʥʦʩʪʠ ʟʘ ʩʯʝʪ ʤʝʥʘʜʠ-

ʦʥʨʝʜʫʢʪʘʟʳ. ʇʨʠ ʵʪʦʤ ʠʟʚʝʩʪʥʘ ʝʛʦ ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʚ ʜʳʭʘʪʝʣʴ-

ʥʦʡ ʮʝʧʠ. 

ʇʨʠ ʵʪʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ Ŭ-ʪʦʢʦʬʝ-

ʨʠʣʭʠʥʦʥʘ  ʥʝ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ  ʢʣʘʩʩʠʯʝʩ- 
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ʢʦʡ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ʵʣʝʢʪʨʦʥʥʦʪʨʘʥʩ- 

ʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ. ɺʦʩʩʪʘʥʦʚʣʝʥʥʳʡ Ŭ-ʪʦ- 

ʢʦʬʝʨʠʣʭʠʥʦʥ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʘʥʪʠʦʢ-

ʩʠʜʘʥʪʦʤ EPI-ɸ0001 ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʜʣʷ ʣʝʯʝʥʠʷ 

ʩʠʤʧʪʦʤʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʩʣʝʜʦʚʘʥʠʝʤ 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʭ ʙʦʣʝʟʥʝʡ. ʇʨʝʧʘʨʘʪ 

ʭʦʨʦʰʦ ʧʝʨʝʥʦʩʠʪʩʷ, ʫ ʥʝʛʦ ʥʝʪ ʩʝʨʴʝʟʥʳʭ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ ʠ ʜʦʟʦʟʘʚʠʩʠʤʦʡ 

ʪʦʢʩʠʯʥʦʩʪʠ. EPI-ɸ0001 ʠʤʝʝʪ ʚʳʛʦʜʥʳʡ 

ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʧʨʠ ʝʛʦ 

ʧʨʠʝʤʝ ʩ ʢʦʨʤʦʤ [33]. ʏʝʨʝʟ ʯʝʪʳʨʝ ʥʝʜʝʣʠ 

ʧʦʩʣʝ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʘʪʘʢʩʠʠ ʌʨʠʜʨʘʡʭʘ 

ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ, ʧʦʣʫʯʘʚʰʠʤʠ 

EPI-A0001 ʠʣʠ ʧʣʘʮʝʙʦ ʚ ʦʪʥʦʰʝʥʠʠ ʀʥ-

ʜʝʢʩʘ ʇʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ, ʥʝ ʙʳʣʠ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ. ʍʦʪʷ EPI-ɸ0001 ʥʝ 

ʠʟʤʝʥʷʝʪ ʀʥʜʝʢʩ ʇʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ, 

ʦʥ ʫʣʫʯʰʘʝʪ ʤʝʪʘʙʦʣʠʟʤ ʛʣʶʢʦʟʳ ʠ ʚʳʟʳ-

ʚʘʝʪ ʜʦʟʦʟʘʚʠʩʠʤʦʝ ʧʦʚʳʰʝʥʠʝ ʥʝʚʨʦʣʦʛʠ-

ʯʝʩʢʦʡ ʬʫʥʢʮʠʠ, ʢʘʢ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʧʦ 

ʰʢʘʣʝ ʨʝʡʪʠʥʛʘ ʘʪʘʢʩʠʠ ʌʨʠʜʨʘʡʭʘ. ʕʪʦ 

ʛʝʥʝʪʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʤʫʪʘʮʠʝʡ 9-ʦʡ ʭʨʦʤʦʩʦʤʳ, 

ʧʦʨʘʞʘʝʪ 2ï7 ʯʝʣʦʚʝʢ ʥʘ 100 000 ʥʘʩʝʣʝ-

ʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʦʪ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʘʪʘʢʩʠʠ, ʚʳʟʳʚʘʝʤʦʡ ʜʝ-

ʬʠʮʠʪʦʤ ʚʠʪʘʤʠʥʘ ɽ, ʩʚʷʟʘʥʥʳʤ ʩ ʥʘʨʫʰʝ-

ʥʠʝʤ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʚʠʪʘʤʠʥʦʤ ɽ ʠ 

ʃʇʆʅʇ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʵʪʦʤʫ ʟʘʙʦʣʝʚʘ-

ʥʠʶ ʥʝ ʧʦʜʚʝʨʞʝʥʦ ʥʝʛʨʠʪʷʥʩʢʦʝ ʥʘʩʝʣʝ-

ʥʠʝ. ʇʨʠ ʟʘʙʦʣʝʚʘʥʠʠ ʥʘʨʫʰʝʥʘ ʵʢʩʧʨʝʩ-

ʩʠʷ ʙʝʣʢʘ ʬʨʘʪʘʢʩʠʥʘ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ 

ʫʜʘʣʝʥʠʝ ʞʝʣʝʟʘ ʠʟ ʦʢʦʣʦʤʠʪʦʭʦʥʜʨʠʘʣʴ-

ʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʇʨʠ ʵʪʦʤ in vitro Ŭ-

ʪʦʢʦʬʝʨʠʣʭʠʥʦʣ ʤʦʱʥʦ ʠʥʛʠʙʠʨʫʝʪ ʛʠʙʝʣʴ  

ʢʣʝʪʦʢ ʥʘ ʤʦʜʝʣʠ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ [34]. 

ʂʘʢ ʤʳ ʩʦʦʙʱʘʣʠ, ʩʝʤʝʡʩʪʚʦ ʚʠʪʘʤʠ-

ʥʘ ɽ ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʛʫʣʷʮʠʠ ʮʝʣʦʛʦ ʨʷʜʘ 

ʬʝʨʤʝʥʪʦʚ ʧʫʪʝʤ ʚʣʠʷʥʠʷ ʥʘ ʵʢʩʧʨʝʩʩʠʶ 

ʥʝʢʦʪʦʨʳʭ ʛʝʥʦʚ [25]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʥʘʰʝʡ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝ-

ʥʠʝ ʤʝʭʘʥʠʟʤʘ, ʚʢʣʶʯʘʶʱʝʛʦ Ŭ-ʪʦʢʦʬʝ- 

ʨʠʣʭʠʥʦʥ ʚ ʩʠʩʪʝʤʫ, ʩʚʷʟʳʚʘʶʱʫʶ ʜʳʭʘ-

ʪʝʣʴʥʫʶ ʮʝʧʴ ʩ ʜʝʛʠʜʨʦʛʝʥʘʟʥʦʡ ʘʢʪʠʚʥʦ-

ʩʪʴʶ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʵʬʬʝʢ-

ʪʦʨʘ. Ŭ-Tʦʢʦʬʝʨʠʣʭʠʥʦʥ, ʙʫʜʫʯʠ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʥʳʤ ʚ ʜʳʭʘʪʝʣʴʥʦʡ ʮʝʧʠ ʜʦ Ŭ-ʪʦʢʦ- 

ʬʝʨʠʣʭʠʥʦʣʘ, ʷʚʣʷʝʪʩʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʘ-

ʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠʨʦʜʥʳʤ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʤ ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ, ʩʠʥʪʝʟʠʨʫʱʠʤʩʷ ʠʟ 

Ŭ-ʪʦʢʦʬʝʨʦʣʘ. ʇʨʦʛʥʦʟʠʨʫʝʤʦʝ ʫʯʘʩʪʠʝ Ŭ-

ʪʦʢʦʬʝʨʠʣʭʠʥʦʣʘ ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʤʣʝʢʦʧʠ-

ʪʘʶʱʠʭ ʠʩʭʦʜʠʪ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥ-

ʥʳʭ ʚ ʦʧʳʪʘʭ ʩ ʜʨʦʞʞʘʤʠ Saccharomyces 

cerevisiae ʠ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʩʭʝ-

ʤʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 7. ʅʘ ʥʘʰ 

ʚʟʛʣʷʜ ʦʙʝʟʚʨʝʞʠʚʘʥʠʝ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘ-

ʣʦʚ ʧʨʦʪʝʢʘʝʪ ʥʘ ʜʚʫʭ ʫʨʦʚʥʷʭ. ʉʥʘʯʘʣʘ Ŭ-

ʪʦʢʦʬʝʨʦʣ ʨʝʘʛʠʨʫʝʪ ʩʦ ʩʚʦʙʦʜʥʳʤʠ ʨʘʜʠ-

ʢʘʣʘʤʠ, ʧʨʠ ʵʪʦʤ ʦʙʨʘʟʫʝʪʩʷ Ŭ-

ʪʦʢʦʬʝʨʠʣʭʠʥʦʥ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʧʦʩʣʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚ ʜʳʭʘʪʝʣʴʥʦʡ ʮʝʧʠ ʚ Ŭ-

ʪʦʢʦʬʝʨʠʣʭʠʥʦʣ ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʚ ʤʠʪʦ-

ʭʦʥʜʨʠʷʭ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʚʦ-

ʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ. ɿʘʪʫʭʘʥʠʝ 

ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ ʚʝʜʝʪ ʢ ʙʳʩʪʨʦʤʫ ʦʩʚʦ-

ʙʦʞʜʝʥʠʶ ʪʢʘʥʠ ʦʪ Ŭ-ʪʦʢʦʬʝʨʠʣʭʠʥʦʥʘ, ʠ 

ʦʙʝʟʚʨʝʞʠʚʘʥʠʝ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʚʳ-

ʭʦʜʠʪ ʥʘ ʩʪʘʮʠʦʥʘʨʥʳʡ ʫʨʦʚʝʥʴ, ʢʦʪʦʨʳʡ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ Ŭ-ʪʦʢʦʬʝʨʦʣʘ. 
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ɼʀʅɸʄʀʂɸ ʈʆʉʊɸ ɻʈʀɹɸ ʊʈʀʍʆʌʀʊʆʅɸ  

ʅɸ ʇʃʆʊʅʓʍ ʉʈɽɼɸʍ ʈɸɿʅʆɻʆ ʉʆʉʊɸɺɸ  
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ʪʝʯʝʥʠʝ 15 ʩʫʪʦʢ, ʪʘʢ ʢʘʢ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʦʪʤʝʯʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʧʦʨʦʛʝʥʝʟ ʛʨʠʙʘ.  
 

Summary 
In the course of the research the dynamics of the growth of fungal colonies Tr. verrucosum ˉ 130 and Tr. 

mentagrophytes ˉ 135 on wort agar and media containing optimal concentrations of the components of chicken eggs, 

powdered milk, medications Bionorm B Bionorm V, PulSal and Floravit, dry autolyzed yeast extract and brewer's 

yeast were studied. 

The studies found that for the intensification of biomass growth and sporogenesis in Tr. verrucosum ˉ 130 

and Tr. mentagrophytes ˉ 135 in the production of vaccines in the wort agar it is advisable to add 2,5% of the com-

ponents of chicken eggs or 5,0% Bionorm B, or 5,0% Bionorm V, or 5,0% PulSal, or 1,0% of dry milk, or 2,0% auto-

lyzed brewer's yeast. In this technologically trichophyton to grow for 15 days, as indicated by the time the maximum 

sporogenesis fungus. 
 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 10.11.2015 ʛ. 

ɺɺɽɼɽʅʀɽ 

ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʚʳʨʘʱʠʚʘʥʠʷ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʦʚ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ 

ʩʫʙʩʪʨʘʪʘʭ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʠʭ ʤʦʨʬʦʣʦ- 

ʛʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʥʘʢʦʧʣʝʥʠʝ ʙʘʢ-

ʪʝʨʠʘʣʴʥʦʡ ʤʘʩʩʳ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʨʘʟʣʠʯ-

ʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ  ʚʨʝʤʷ  ʜʣʷ  ʚʳʨʘʱʠʚʘʥʠʷ  
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ʢʫʣʴʪʫʨ ʚʠʜʘ Trichophyton verrucosum ʠ 

Trichophyton mentagrophytes ʚ ʢʘʯʝʩʪʚʝ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʫ ʥʘʩ ʚ ʩʪʨʘʥʝ, ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʩʫʩʣʦ-ʘʛʘʨ, ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʥʝʦʭʤʝʣʝʥʥʦʝ ʧʠʚʥʦʝ 

ʩʫʩʣʦ, ʷʚʣʷʶʱʝʝʩʷ ʧʨʠʨʦʜʥʳʤ ʢʦʤʧʦʥʝʥ-

ʪʦʤ ʠ ʠʤʝʶʱʝʝ ʩʣʦʞʥʳʡ ʠ ʥʝʧʦʩʪʦʷʥʥʳʡ 

ʩʦʩʪʘʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʘ-

ʙʦʪ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʧʘʨʪʠʷʭ ʩʫʩ-

ʣʦ-ʘʛʘʨʘ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʧʠʚʥʦʛʦ 

ʩʫʩʣʘ ʨʦʩʪ ʠ ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʝ ʢʫʣʴʪʫʨ 

ʛʨʠʙʘ ʨʦʜʘ Trichophyton ʨʝʟʢʦ ʦʪʣʠʯʘʝʪʩʷ 

[2, 4]. ʂʫʣʴʪʫʨʘʣʴʥʦ-ʤʦʨʬʦʣʦʛʠ- 

ʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ ʦʙʳʯʥʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʟʥʘ-

ʢʘʤ: ʬʦʨʤʘ ʠ ʨʘʟʤʝʨ ʢʦʣʦʥʠʡ, ʮʚʝʪ, ʭʘʨʘʢ-

ʪʝʨ ʨʦʩʪʘ, ʧʨʦʬʠʣʴ, ʢʦʥʩʠʩʪʝʥʮʠʷ, ʩʪʨʫʢ-

ʪʫʨʘ [5]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʣʦʥʠʠ ʛʨʠʙʘ 

Trichophyton verrucosum ʦʪʣʠʯʘʶʪʩʷ ʯʨʝʟ-

ʚʳʯʘʡʥʦ ʚʳʩʦʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʩʚʦʡʩʪʚ. 

ʅʘ ʪʚʝʨʜʦʡ ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʩʨʝʜʝ, ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʧʣʦʪʥʦʩʪʠ ʧʦʩʝʚʘ, ʚʩʪʨʝʯʘʶʪʩʷ 

ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʠ ʩʣʠʚʰʠʝʩʷ ʢʦʣʦʥʠʠ, ʩ 

ʦʙʠʣʴʥʳʤ ʨʦʩʪʦʤ, ʯʘʱʝ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ, 

ʥʝʧʨʦʟʨʘʯʥʳʝ, ʜʠʘʤʝʪʨ ʢʦʣʦʥʠʡ ʜʦ 30ï   

50 ʤʤ, ʢʨʘʷ ʨʦʚʥʳʝ, ʮʚʝʪ ʙʝʣʳʡ, ʧʨʦʬʠʣʴ 

ʚʳʧʫʢʣʳʡ, ʧʦʚʝʨʭʥʦʩʪʴ ʤʫʯʥʠʩʪʘʷ, ʩʢʣʘʜ-

ʯʘʪʘʷ, ʢʦʥʩʠʩʪʝʥʮʠʷ ʧʣʦʪʥʘʷ. 

ʇʦ ʜʘʥʥʳʤ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʪʝ-

ʣʝʡ ʧʨʠ ʤʠʢʨʦʩʢʦʧʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʩʝʧʪʠ-

ʨʦʚʘʥʥʳʡ ʤʠʮʝʣʠʡ, ʘ ʥʘ 5ï10 ʩʫʪʢʠ ʨʘʟʚʠ-

ʪʠʷ ʦʙʳʯʥʦ ʧʦʷʚʣʷʶʪʩʷ ʢʦʥʮʝʚʳʝ ʭʣʘʤʠ-

ʜʦʩʧʦʨʳ. ʋ ʩʪʘʨʳʭ ʢʫʣʴʪʫʨ, ʯʝʨʝʟ ʤʝʩʷʮ ʠ 

ʙʦʣʝʝ ʧʦʩʣʝ ʧʦʩʝʚʘ, ʚʩʪʨʝʯʘʶʪʩʷ ʪʘʢʞʝ 

ʘʨʪʨʦʩʧʦʨʳ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦ 

ʭʦʜʫ ʤʠʮʝʣʠʷ ʧʦ 2ï3. 

ɼʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʛʨʠʙʘ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʩʧʝʮʠʘʣʴ-

ʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ, ʥʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʤʦʜʠʬʠʢʘʮʠʝʡ ʧʠʪʘʪʝʣʴ-

ʥʦʡ ʩʨʝʜʳ ʉʘʙʫʨʦ. ʇʨʠ ʧʦʩʝʚʝ ʧʘʪʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʩʧʦʨʳ 

ʵʪʦʛʦ ʛʨʠʙʘ, ʥʘ 10ï20-ʝ ʩʫʪʢʠ ʧʨʠ ʪʝʤʧʝ-

ʨʘʪʫʨʝ 26ï28Áʉ ʚ ʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦ-

ʷʚʣʷʶʪʩʷ ʢʦʞʠʩʪʳʝ, ʛʣʘʜʢʠʝ, ʩʢʣʘʜʯʘʪʳʝ 

ʢʦʣʦʥʠʠ, ʠʥʦʛʜʘ ʩ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʤʫʯʥʠ-

ʩʪʦʡ ʟʦʥʦʡ. ɻʨʠʙʳ ʜʘʶʪ ʛʣʫʙʦʢʠʝ, ʤʦʱ-

ʥʳʝ ʚʝʪʚʣʝʥʠʷ ʚ ʩʫʙʩʪʨʘʪ [3, 7ï9]. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ 

ʣʦʢʘʣʠʟʘʮʠʠ ʧʦʨʘʞʝʥʠʷ (ʵʧʠʜʝʨʤʠʩ, ʥʦʛ-

ʪʠ, ʚʦʣʦʩʳ) ʜʝʨʤʘʪʦʤʠʢʦʟʳ ʜʝʣʷʪ ʥʘ ʵʧʠ-

ʜʝʨʤʦʤʠʢʦʟʳ, ʦʥʠʭʦʤʠʢʦʟʳ ʠ ʪʨʠʭʦʤʠʢʦ-

ʟʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩʫʙʩʪʨʘʪʦʤ ʧʠʪʘʥʠʷ ʜʣʷ 

ʵʪʠʭ ʛʨʠʙʦʚ ʷʚʣʷʝʪʩʷ ʢʝʨʘʪʠʥ, ʩʦʜʝʨʞʘ-

ʱʠʡʩʷ ʚ ʢʦʞʝ ʠ ʝʝ ʧʨʠʜʘʪʢʘʭ [6]. ʇʦʵʪʦʤʫ 

ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʦʪʨʘʙʦʪʘʥ ʤʝʪʦʜ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʜʝʨʤʘʪʦʤʠʮʝʪʦʚ ʥʘ ʚʦ-

ʣʦʩʘʭ, ʜʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʚʦʣʦʩʳ ʯʝʣʦ-

ʚʝʢʘ (ʜʝʪʩʢʠʡ, ʞʝʥʩʢʠʡ) ʠ ʞʠʚʦʪʥʳʭ [1]. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʜʠʥʘʤʠʢʫ ʨʦ-

ʩʪʘ ʛʨʠʙʘ ʨʦʜʘ Trichophyton ʧʨʠ ʧʦʚʝʨʭ-

ʥʦʩʪʥʦʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʥʘ ʧʣʦʪʥʳʭ 

ʩʨʝʜʘʭ ʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ. 

 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ  
ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʥʘ ʬʠʣʠʘʣʝ ʈʋʇ 

«ʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘ-

ʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦʛʦ» ʠ ʆɸʆ «ɹʝʣ 

ɺʠʪʫʥʠʬʘʨʤ». 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʰʪʘʤʤʳ 

ʛʨʠʙʘ Trichophyton verrucosum ˉ 130     

(Tr. verrucosum ̄  130) ʠ Trichophyton 

mentagrophytes ̄  135 (Tr. Mentagrophytes     

ˉ 135). 

ɺ ʢʘʯʝʩʪʚʝ ʧʠʪʘʪʝʣʴʥʦʡ ʦʩʥʦʚʳ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʩʫʩʣʦ, ʧʨʠʛʦʪʦʚʣʝʥʥʦʝ ʠʟ ʧʨʦ-

ʨʦʱʝʥʥʦʛʦ ʧʠʚʥʦʛʦ ʷʯʤʝʥʷ. ʇʦʣʫʯʝʥʥʦʝ 

ʥʝʦʭʤʝʣʝʥʥʦʝ ʧʠʚʥʦʝ ʩʫʩʣʦ ʨʘʟʣʠʚʘʣʠ ʚ 

ʩʪʝʢʣʷʥʥʳʝ ʙʘʣʣʦʥʳ ʠ ʩʪʝʨʠʣʠʟʦʚʘʣʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 115ï117ʦʉ ʚ ʪʝʯʝʥʠʝ 40 ʤʠʥ. 

ɼʘʣʝʝ ʧʠʚʥʦʝ ʩʫʩʣʦ ʨʘʟʙʘʚʣʷʣʠ ʦʯʠʱʝʥ-

ʥʦʡ ʚʦʜʦʡ ʜʦ 6,0% ʩʦʜʝʨʞʘʥʠʷ ʩʘʭʘʨʦʚ ʧʦ 

ɹʘʣʣʠʥʛʫ. ɿʥʘʯʝʥʠʝ pH ʩʫʩʣʘ ʜʦ ʩʪʝʨʠʣʠ-

ʟʘʮʠʠ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʚ ʧʨʝʜʝʣʘʭ 7,6ï7,8 

ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ 10,0%-ʛʦ ʨʘʩʪʚʦʨʘ ʙʠ-  

ʢʘʨʙʦʥʘʪʘ ʥʘʪʨʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʘʛʘʨʠʟʦ-

ʚʘʥʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ, ʧʨʠʛʦʪʦʚʣʝʥ- 

ʥʳʭ ʥʘ ʦʩʥʦʚʝ ʠʟʚʝʩʪʥʳʭ ʧʨʦʧʠʩʝʡ ʠ ʨʘʟ-

ʨʘʙʦʪʘʥʥʳʭ ʥʘʤʠ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʆʧʪʠʤʠʟʘʮʠʶ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘ-

ʚʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʧʨʦʚʦʜʠʣʠ ʪʨʘʜʠʮʠ-

ʦʥʥʳʤʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʙʠʦʭʠ-

ʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʦʩʥʦʚʘʥʥʳʤʠ ʥʘ 

ʟʘʢʦʥʘʭ, ʦʧʠʩʳʚʘʶʱʠʭ ʧʨʦʪʝʢʘʥʠʝ ʬʫʥʜʘ-

ʤʝʥʪʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʤʠʢʨʦʙʠʦʩʠʥʪʝʟʘ

(ʧʨʦʮʝʩʩ  ʨʘʟʤʥʦʞʝʥʠʷ  ʥʝʩʦʚʝʨʰʝʥʥʦʛʦ 
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ʛʨʠʙʘ ʨʦʜʘ Trichophyton, ʥʘʢʦʧʣʝʥʠʷ ʙʠʦ-

ʤʘʩʩʳ ʠ ʤʠʢʨʦʢʦʥʠʜʠʡ, ʠʟʤʝʥʝʥʠʝ ʩʦʜʝʨ-

ʞʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ). 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ 

ʛʨʠʙʘ ʪʨʠʭʦʬʠʪʦʥ ʥʘ ʩʨʝʜʘʭ ʨʘʟʥʦʛʦ ʩʦʩʪʘ-

ʚʘ ʚ ʩʫʩʣʦ-ʘʛʘʨ ʚʥʦʩʠʣʠ ʩʣʝʜʫʶʱʝʝ: 2,5% 

ʢʦʤʧʦʥʝʥʪʦʚ ʢʫʨʠʥʦʛʦ ʷʡʮʘ, 5% ɹʠʦʥʦʨʤʘ 

ɹ (ʧʨʝʧʘʨʘʪ, ʩʦʜʝʨʞʘʱʠʡ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʪʦʨʬʘ), 5% ɹʠʦʥʦʨ-

ʤʘ ɺ (ʧʨʝʧʘʨʘʪ, ʩʦʜʝʨʞʘʱʠʡ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʙʫʨʳʭ ʚʦʜʦʨʦʩʣʝʡ), 

1,0% ʩʫʭʦʛʦ ʤʦʣʦʢʘ, 5% ʇʫʣʉʘʣʘ (ʧʨʝʧʘ-

ʨʘʪ, ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʩʘʭʘʨʠ-

ʜʦʚ ʩʘʣʴʤʦʥʝʣʣ), 2% ʌʣʦʨʘʚʠʪʘ (ʧʨʝʧʘʨʘʪ, 

ʧʦʣʫʯʝʥʥʳʡ ʠʟ ʤʠʮʝʣʠʘʣʴʥʦʛʦ ʛʨʠʙʘ 

Fusarium sambucinum), 0,2% ʩʫʭʦʛʦ ʵʢʩ-

ʪʨʘʢʪʘ ʜʨʦʞʞʝʡ, 2,0% ʘʚʪʦʣʠʟʘʪʘ ʧʠʚʥʳʭ 

ʜʨʦʞʞʝʡ. 

ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝ-

ʥʠʝ 25 ʩʫʪʦʢ, ʧʨʠ ʵʪʦʤ ʜʠʘʤʝʪʨ ʢʦʣʦʥʠʠ 

ʠʟʤʝʨʷʣʠ ʢʘʞʜʳʝ 5 ʩʫʪʦʢ, ʬʠʢʩʠʨʫʷ ʠ 

ʩʨʘʚʥʠʚʘʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʨʝ-

ʤʝʥʠ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʩʧʦʨʦʛʝʥʝʟʘ ʛʨʠʙʘ ʪʨʠʭʦʬʠʪʦʥ. 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʫʩʧʝʥʟʠʠ ʢʣʝʪʦʢ 

ʜʝʨʤʘʪʦʬʠʪʦʚ ʠ ʧʦʜʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʤʠʢ-

ʨʦʢʦʥʠʜʠʡ ʚ ʧʨʦʙʠʨʢʫ ʩ ʢʫʣʴʪʫʨʘʤʠ ʛʨʠʙʘ, 

ʚʳʨʘʱʝʥʥʳʤʠ ʥʘ ʢʦʩʷʢʘʭ ʩʫʩʣʦ-ʘʛʨʘ ʠ 

ʦʧʳʪʥʳʭ ʩʨʝʜʘʭ, ʚʥʦʩʠʣʠ ʧʦ 5 ʩʤ3 ʩʪʝ-

ʨʠʣʴʥʦʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ ʠ 

ʛʦʪʦʚʠʣʠ ʚʟʚʝʩʴ ʙʠʦʤʘʩʩʳ ʪʨʠʭʦʬʠʪʦʥʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ ʧʦʜʩʯʠʪʳʚʘʣʠ ʚ 

ʢʘʤʝʨʝ ɻʦʨʷʝʚʘ. ɼʣʷ ʵʪʦʛʦ ʠʟ ʪʱʘʪʝʣʴʥʦ 

ʧʝʨʝʤʝʰʝʥʥʦʡ ʩʫʩʧʝʥʟʠʠ ʙʨʘʣʠ ʧʨʦʙʫ, 

ʨʘʟʚʦʜʠʣʠ ʩʪʝʨʠʣʴʥʳʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ 

ʨʘʩʪʚʦʨʦʤ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:10, 1:20 ʠ 1:40 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʝ ʛʫʩʪʦʪʳ. ɿʘʪʝʤ ʛʦʪʦʚʠ-

ʣʠ 4 ʧʨʦʙʠʨʢʠ: ʚ ʧʝʨʚʫʶ ʥʘʣʠʚʘʣʠ 

4,5 ʩʤ3 ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ, ʚ ʦʩ- 

ʪʘʣʴʥʳʝ ï ʧʦ 2,0 ʩʤ3. ɺ ʧʝʨʚʫʶ ʠʟ ʥʠʭ ʜʦ-

ʙʘʚʣʷʣʠ 0,5 ʩʤ3 ʠʩʧʳʪʫʝʤʦʡ ʩʫʩʧʝʥʟʠʠ ʠ 

ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʣʠ, ʧʦʩʣʝ ʯʝʛʦ       

2,0 ʩʤ3 ʚʟʚʝʩʠ ʧʝʨʝʥʦʩʠʣʠ ʚʦ ʚʪʦʨʫʶ ʠ ʪ.ʜ. 

ɼʣʷ ʧʦʜʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʪʦʢ ʩʦʜʝʨʞʠ-

ʤʦʝ ʠʟ ʢʘʞʜʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʟʘʨʷʞʘʣʠ ʚ ʢʘ-

ʤʝʨʫ ɻʦʨʷʝʚʘ. ʇʦʜʩʯʝʪ ʚʝʣʠ ʚ 5 ʙʦʣʴʰʠʭ 

ʢʚʘʜʨʘʪʘʭ (4 ʧʦ ʫʛʣʘʤ ʠ 1 ʚ ʮʝʥʪʨʝ). 

ʉʦʜʝʨʞʘʥʠʝ ʢʣʝʪʦʢ ʚ 1ʩʤ3 ʩʫʩʧʝʥʟʠʠ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ (1): 

 

                                          , ʛʜʝʛʛʛ    ʛ(1), 
  

ʂ ï ʠʩʢʦʤʦʝ ʯʠʩʣʦ ʢʣʝʪʦʢ; 

ʇ ï ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ ʚ 5 ʙʦʣʴʰʠʭ 

ʢʚʘʜʨʘʪʘʭ ʧʝʨʚʦʡ ʩʝʪʢʠ; 

ɺ ï ʯʠʩʣʦ ʢʣʝʪʦʢ ʚ 5 ʙʦʣʴʰʠʭ ʢʚʘʜʨʘ-

ʪʘʭ ʚʪʦʨʦʡ ʩʝʪʢʠ; 

ʨ ï ʨʘʟʚʝʜʝʥʠʝ (ʚ 10, 20 ʠʣʠ 40 ʨʘʟ). 

 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʞʠʟ-

ʥʝʩʧʦʩʦʙʥʳʭ ʤʠʢʨʦʢʦʥʠʜʠʡ ʢʫʣʴʪʫʨʳ ʛʨʠ-

ʙʘ ʨʘʟʥʳʭ ʰʪʘʤʤʦʚ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʩʨʝ-

ʜʘʭ ʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ, ʠʭ ʨʝʩʫʩʧʝʥʜʠʨʦʚʘʣʠ 

ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ ʠ ʛʦʤʦʛʝʥʠʟʠ-

ʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ ʚ ʩʪʝʨʠʣʴʥʦʡ ʢʘʤʝ-

ʨʝ ʛʦʤʦʛʝʥʠʟʘʪʦʨʘ. ʇʨʦʚʝʨʢʫ ʧʨʦʚʦʜʠʣʠ 

ʯʝʨʝʟ 30 ʤʠʥʫʪ ʧʦʩʣʝ ʨʝʩʫʩʧʝʥʜʠʨʦʚʘʥʠʷ 

ʢʫʣʴʪʫʨ ʛʨʠʙʘ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚ ʰʝʩʪʴ 

ʧʨʦʙʠʨʦʢ ʥʘʣʠʚʘʣʠ ʧʦ 4,5 ʩʤ3 ʩʪʝʨʠʣʴʥʦʛʦ 

ʨʘʩʪʚʦʨʠʪʝʣʷ. ʇʠʧʝʪʢʦʡ ʙʨʘʣʠ 0,5 ʩʤ3 ʩʫʩ-

ʧʝʥʟʠʠ ʛʨʠʙʘ ʠ ʚʥʦʩʠʣʠ ʚ ʧʝʨʚʫʶ ʧʨʦʙʠʨ-

ʢʫ, ʧʝʨʝʤʝʰʠʚʘʣʠ ʩʦʜʝʨʞʠʤʦʝ ʧʨʦʙʠʨʢʠ ʠ 

ʥʦʚʦʡ ʧʠʧʝʪʢʦʡ ʙʨʘʣʠ 0,5 ʩʤ3 ʩʦʜʝʨʞʠʤʦʛʦ 

ʠʟ ʧʝʨʚʦʡ ʧʨʦʙʠʨʢʠ ʠ ʧʝʨʝʥʦʩʠʣʠ ʚʦ ʚʪʦ-

ʨʫʶ ʧʨʦʙʠʨʢʫ ʠ ʪ.ʜ., ʪʦ ʝʩʪʴ ʛʦʪʦʚʠʣʠ ʨʘʟ-

ʚʝʜʝʥʠʷ ʦʪ 10-1 ʜʦ 10-6. 

ʀʟ ʨʘʟʚʝʜʝʥʠʡ ʢʫʣʴʪʫʨʳ ʛʨʠʙʘ 10-4,    

10-5 ʠ 10-6 ʧʨʦʠʟʚʦʜʠʣʠ ʧʦʩʝʚ ʥʘ ʩʫʩʣʦ-ʘʛʘʨ 

ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ. ɼʣʷ ʯʝʛʦ ʠʟ ʢʘʞʜʦʛʦ ʨʘʟ-

ʚʝʜʝʥʠʷ ʢʫʣʴʪʫʨʫ ʛʨʠʙʘ ʥʘʙʠʨʘʣʠ ʧʠʧʝʪʢʦʡ 

ʧʦ 0,5 ʩʤ3 ʩʫʩʧʝʥʟʠʠ ʠ ʟʘʩʝʚʘʣʠ ʚ ʢʘʞʜʫʶ 

ʠʟ ʪʨʝʭ ʯʘʰʝʢ ʇʝʪʨʠ ʩ ʩʫʩʣʦ-ʘʛʘʨʦʤ. ʃʝʛ-

ʢʠʤ ʧʦʢʘʯʠʚʘʥʠʝʤ ʯʘʰʢʠ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩ-

ʧʨʝʜʝʣʷʣʠ ʩʫʩʧʝʥʟʠʶ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʠ-

ʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. 

ɿʘʩʝʷʥʥʳʝ ʯʘʰʢʠ ʧʦʤʝʱʘʣʠ ʚ ʪʝʨʤʦ-

ʩʪʘʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 26ï28Áʉ ʥʘ 8ï9 ʩʫ-

ʪʦʢ. 

ʂʦʣʠʯʝʩʪʚʦ ʚʳʨʦʩʰʠʭ ʢʦʣʦʥʠʡ ʛʨʠʙʘ 

ʧʦʜʩʯʠʪʳʚʘʣʠ ʥʘ 8ï9 ʩʫʪʢʠ ʚʠʟʫʘʣʴʥʦ. ɿʘ-

ʪʝʤ ʩʫʤʤʠʨʦʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʚʳʨʦʩʰʠʭ 

ʢʦʣʦʥʠʡ ʚ ʪʨʝʭ ʯʘʰʢʘʭ ʇʝʪʨʠ. ʇʦʣʫʯʝʥ-

ʥʫʶ ʩʫʤʤʫ ʜʝʣʠʣʠ ʥʘ 3 ʠ ʫʤʥʦʞʘʣʠ ʥʘ ʩʪʝ-

ʧʝʥʴ ʨʘʟʚʝʜʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʧʦʣʫʯʝʥʥʳʡ ʨʝ-

ʟʫʣʴʪʘʪ  ʩʦʦʪʚʝʪʩʪʚʫʝʪ  ʢʦʣʠʯʝʩʪʚʫ  ʞʠʟʥʝ- 
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ʩʧʦʩʦʙʥʳʭ ʤʠʢʨʦʢʦʥʠʜʠʡ ʚ ʢʫʣʴʪʫʨʝ ʛʨʠ-

ʙʘ. 

ʅʘʢʦʧʣʝʥʠʝ ʙʠʦʤʘʩʩʳ ʛʨʠʙʘ ʚ ʜʠʥʘ-

ʤʠʢʝ ʨʘʟʚʠʪʠʷ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʤʝʪʦʜʦʤ 

ʜʦʚʝʜʝʥʠʷ ʜʦ ʧʦʩʪʦʷʥʥʦʛʦ ʚʝʩʘ ʚ ʩʫʰʠʣʴ-

ʥʦʤ ʰʢʘʬʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 105Áʉ. ɼʣʷ 

ʯʝʛʦ ʢʫʣʴʪʫʨʳ ʛʨʠʙʘ, ʚʳʨʘʱʝʥʥʳʝ ʥʘ ʩʨʝ-

ʜʘʭ ʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ, ʩʥʠʤʘʣʠ ʩʢʨʝʙʢʦʤ. 

ɿʘʪʝʤ ʩʫʰʠʣʠ ʙʠʦʤʘʩʩʫ ʛʨʠʙʘ ʜʦ ʧʦʩʪʦʷʥ-

ʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 105Áʉ ʠ 

ʚʟʚʝʰʠʚʘʣʠ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʩʘʭ. 

ʈʘʟʤʝʨ ʢʦʣʦʥʠʡ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʩ ʧʦ-

ʤʦʱʴʶ ʤʠʣʣʠʤʝʪʨʦʚʦʡ ʣʠʥʝʡʢʠ. ɿʘʤʝʨ 

ʢʦʣʦʥʠʡ ʧʨʦʠʟʚʦʜʠʣʠ ʯʝʨʝʟ 5, 10, 15, 20 ʠ 

25 ʩʫʪʦʢ ʨʦʩʪʘ ʛʨʠʙʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

28Ñ2Áʉ. 

ʋʪʠʣʠʟʘʮʠʶ ʫʛʣʝʚʦʜʦʚ ʚ ʜʠʥʘʤʠʢʝ 

ʨʘʟʚʠʪʠʷ ʛʨʠʙʘ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʩ ʧʦʤʦ-

ʱʴʶ ʘʥʪʨʦʥʦʚʦʛʦ ʤʝʪʦʜʘ. ɸʥʪʨʦʥʦʚʳʡ 

ʨʝʘʢʪʠʚ ʛʦʪʦʚʠʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʚ 

ʤʝʨʥʫʶ ʢʦʣʙʫ ʯʝʨʝʟ ʚʦʨʦʥʢʫ ʜʦʙʘʚʣʷʣʠ 

0,2 ʛ ʘʥʪʨʦʥʘ, ʘ ʟʘʪʝʤ ʩʝʨʥʫʶ ʢʠʩʣʦʪʫ ʜʦ 

ʤʝʪʢʠ (ʦʙʲʝʤ ʢʦʣʙʳ 1,0 ʜʤ3). ɼʘʣʝʝ ʦʧʨʝ-

ʜʝʣʷʣʠ ʢʦʣʠʯʝʩʪʚʦ ʩʘʭʘʨʦʚ: ʚ ʭʠʤʠʯʝʩʢʠ 

ʯʠʩʪʳʝ ʧʨʦʙʠʨʢʠ ʚʥʦʩʠʣʠ ʘʥʪʨʦʥʦʚʳʡ ʨʝ-

ʘʢʪʠʚ ʚ ʢʦʣʠʯʝʩʪʚʝ 2,0 ʜʤ3 ʠ 1,0 ʩʤ3 ʩʨʝʜʳ 

ʜʦ ʟʘʩʝʚʘ ʠ ʧʦʩʣʝ ʩʤʳʚʘ ʛʨʠʙʥʦʡ ʤʘʩʩʳ. 

ɼʘʣʝʝ ʧʨʦʙʳ ʩʪʘʚʠʣʠ ʥʘ ʚʦʜʷʥʫʶ ʙʘʥʶ ʥʘ   

15ï20 ʤʠʥʫʪ. ʇʨʦʙʳ ʦʭʣʘʞʜʘʣʠ ʠ ʦʧʨʝʜʝ-

ʣʷʣʠ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʧʨʠ 620ï     

625 ʥʤ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʈɼ-303 UV. 

ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʦʧʪʠʤʠʟʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʚʳ-

ʙʦʨ ʢʨʠʪʝʨʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ 

ʢʨʠʪʝʨʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʤʠʮʝʣʠʷ 

ʠ ʤʠʢʨʦʢʦʥʠʜʠʡ ʚ ʝʜʠʥʠʮʝ ʩʨʝʜʳ, ʞʠʟʥʝ-

ʩʧʦʩʦʙʥʦʩʪʴ ʤʠʢʨʦʢʦʥʠʜʠʡ, ʠʥʜʝʢʩ ʤʠʮʝ-

ʣʝ- ʠ ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʜʝʨʞʘʥʠʝ ʤʠʢ-

ʨʦʢʦʥʠʜʠʡ ʚ ʝʜʠʥʠʮʝ ʙʠʦʤʘʩʩʳ ʩʫʭʦʛʦ 

ʤʠʮʝʣʠʷ.  

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ  ʢʫʣʴʪʫʨʘ ʛʨʠʙʘ Tr. verru-

cosum ̄  130 ʚʠʜʠʤʳʡ ʨʦʩʪ ʧʨʦʷʚʣʷʝʪ ʚ 

ʚʠʜʝ  ʙʝʣʦʛʦ   ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ   ʥʘʣʝʪʘ  ʥʘ  

ʚʩʝʭ ʩʨʝʜʘʭ ʥʘ 5   ʩʫʪʢʠ. ʅʘ 5  ʩʫʪʢʠ  Tr. Ver- 

rucosum ̄  130 ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʦʩʪ ʢʦʣʦ-

ʥʠʡ ʨʘʟʤʝʨʦʤ 1,87ï2,2 ʤʤ ʥʘ ʩʫʩʣʦ-ʘʛʘʨʝ, 

ʩʦʜʝʨʞʘʱʝʤ 5,0% ʇʫʣʉʘʣʘ, 2,5% ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʢʫʨʠʥʦʛʦ ʷʡʮʘ, 5,0% ɹʠʦʥʦʨʤ ɹ, 

5,0% ɹʠʦʥʦʨʤ ɺ, 1,0% ʩʫʭʦʛʦ ʤʦʣʦʢʘ ʠ 

2,0% ʘʚʪʦʣʠʟʘʪʘ ʧʠʚʥʳʭ ʜʨʦʞʞʝʡ. 

ʄʠʥʠʤʘʣʴʥʳʡ ʨʦʩʪ ʛʨʠʙʘ ʯʝʨʝʟ 5 ʩʫ-

ʪʦʢ ʙʳʣ ʦʪʤʝʯʝʥ ʫ Tr. verrucosum ̄  130 

ʥʘ ʩʫʩʣʦ-ʘʛʘʨʝ ʠ ʩʦʩʪʘʚʠʣ 1,07 ʤʤ. 

ʇʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘ 5 ʩʫʪ-

ʢʠ ʧʦ ʨʦʩʪʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʷʚʣʷʣ Tr. 

verrucosum ̄  130 ʥʘ ʩʫʩʣʦ-ʘʛʘʨʝ, ʩʦʜʝʨ-

ʞʘʱʝʤ 2,0% ʌʣʦʨʘʚʠʪʘ ʠ 0,2% ʩʫʭʦʛʦ 

ʵʢʩʪʨʘʢʪʘ ʜʨʦʞʞʝʡ. 

ʂ 10-ʳʤ ʩʫʪʢʘʤ ʨʦʩʪ ʢʦʣʦʥʠʡ ʥʘ ʚʩʝʭ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʙʳʣ ʷʨʢʦ ʚʳʨʘʞʝʥ ʚ 

ʚʠʜʝ ʙʝʣʦʛʦ ʥʘʣʝʪʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʘʠʙʦ-

ʣʝʝ ʚʳʩʦʢʫʶ ʨʦʩʪʦʚʫʶ ʘʢʪʠʚʥʦʩʪʴ Tr. ver-

rucosum ̄  130 ʧʨʦʷʚʣʷʣ ʥʘ ʩʨʝʜʘʭ, ʩʦʜʝʨ-

ʞʘʱʠʭ 2,5% ʢʦʤʧʦʥʝʥʪʦʚ ʢʫʨʠʥʦʛʦ ʷʡʮʘ, 

5,0% ɹʠʦʥʦʨʤ ɹ, 5,0% ɹʠʦʥʦʨʤ ɺ, 5,0% 

ʇʫʣʉʘʣʘ, 1,0% ʩʫʭʦʛʦ ʤʦʣʦʢʘ, 2,0% ʘʚʪʦ-

ʣʠʟʘʪʘ ʧʠʚʥʳʭ ʜʨʦʞʞʝʡ (19,0ï20,7 ʤʤ). 

ʅʘ 10 ʩʫʪʢʠ ʤʠʥʠʤʘʣʴʥʳʡ ʨʦʩʪ       

(8,7 ʤʤ) ʧʨʦʷʚʣʷʣ Tr. verrucosum ̄  130 ʥʘ 

ʩʫʩʣʦ-ʘʛʘʨʝ. ʇʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʧʦ ʨʦʩʪʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʵʪʦʤ ʦʪʨʝʟʢʝ 

ʚʨʝʤʝʥʠ ʦʪʤʝʯʝʥ ʫ Tr. verrucosum ̄  130 

ʥʘ ʩʫʩʣʦ-ʘʛʘʨʝ, ʩʦʜʝʨʞʘʱʝʤ ʵʢʩʪʨʘʢʪ 

ʜʨʦʞʞʝʚʦʡ ʠ ʌʣʦʨʘʚʠʪ. 

ʂ 15 ʩʫʪʢʘʤ Tr. verrucosum ̄  130 

ʦʙʝʩʧʝʯʠʚʘʣ ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʢʦʣʦʥʠʡ 

ʥʘ ʩʨʝʜʝ, ʦʙʦʛʘʱʝʥʥʦʡ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʫ-

ʨʠʥʦʛʦ ʷʡʮʘ, ɹʠʦʥʦʨʤ ɹ, ɹʠʦʥʦʨʤ ɺ, ʩʫ-

ʭʠʤ ʤʦʣʦʢʦʤ, ʇʫʣʉʘʣʦʤ ʠ ʘʚʪʦʣʠʟʘʪʦʤ 

ʧʠʚʥʳʭ ʜʨʦʞʞʝʡ (45,3ï51,7 ʤʤ). ʅʘ ʵʪʦʤ 

ʦʪʨʝʟʢʝ ʚʨʝʤʝʥʠ Tr. verrucosum ̄  130 

ʦʙʝʩʧʝʯʠʣ ʨʦʩʪ ʥʘ ʩʨʝʜʝ, ʦʙʦʛʘʱʝʥʥʦʡ 

ʌʣʦʨʘʚʠʪʦʤ ʠ ʵʢʩʪʨʘʢʪʦʤ ʜʨʦʞʞʝʡ (33,3ï       

37,0 ʤʤ). ʅʠʟʢʠʡ ʨʦʩʪ ʢ 15 ʩʫʪʢʘʤ ʙʳʣ 

ʦʪʤʝʯʝʥ ʫ Tr. verrucosum ̄  130 ʥʘ ʩʫʩʣʦ-

ʘʛʘʨʝ, ʦʥ ʩʦʩʪʘʚʠʣ 30,3 ʤʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠ-

ʪʠʷ ʛʨʠʙʘ ʪʨʠʭʦʬʠʪʦʥ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ 

ʢʦʣʦʥʠʡ ʥʘ ʧʣʦʪʥʳʭ ʩʨʝʜʘʭ ʨʘʟʥʦʛʦ ʩʦʩʪʘ-

ʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1 ï ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʛʨʠʙʘ Tr. verrucosum ̄  130 ʥʘ ʩʨʝʜʘʭ ʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ 

ʉʦʩʪʘʚ ʩʨʝʜʳ 

ɼʠʘʤʝʪʨ ʢʦʣʦʥʠʡ (ʤʤ)  

ɺʨʝʤʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ (ʩʫʪ) 

1 5 10 15 20 25 

ʩʫʩʣʦ-ʘʛʘʨ + 2,5% ʢʦʤʧʦʥʝʥʪʦʚ ʢʫʨʠʥʦʛʦ ʷʡʮʘ 0 1,97 20,0 50,0 58,3 62,3 

ʩʫʩʣʦ-ʘʛʘʨ+5,0% ɹʠʦʥʦʨʤ ɹ 0 2,1 20,7 51,7 60,3 63,3 

ʩʫʩʣʦ-ʘʛʘʨ+5,0% ɹʠʦʥʦʨʤ ɺ 0 2,0 20,7 51,7 59,7 63,0 

ʩʫʩʣʦ-ʘʛʘʨ+1,0% ʩʫʭʦʛʦ ʤʦʣʦʢʘ 0 1,87 19,3 49,3 56,3 61,3 

ʩʫʩʣʦ-ʘʛʘʨ+5,0% ʇʫʣʉʘʣʘ 0 2,2 22,3 53,7 61,3 64,0 

ʩʫʩʣʦ-ʘʛʘʨ+2,0% ʌʣʦʨʘʚʠʪʘ 0 1,27 14,7 33,3 45,7 54,3 

ʩʫʩʣʦ-ʘʛʘʨ+0,2% ʩʫʭʦʛʦ ʵʢʩʪʨʘʢʪʘ ʜʨʦʞʞʝʡ 0 1,43 15,3 37,0 45,3 56,3 

ʩʫʩʣʦ-ʘʛʘʨ+2,0%  ʘʚʪʦʣʠʟʘʪʘ ʧʠʚʥʳʭ ʜʨʦʞʞʝʡ 0 2,0 19,0 45,3 56,0 61,3 

ʩʫʩʣʦ-ʘʛʘʨ (ʢʦʥʪʨʦʣʴ) 0 1,07 8,7 30,3 42,7 51,3 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʜʣʷ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʪʨʠʭʦʬʠʪʦʥʘ ʚʘʞʥʳʤ 

ʷʚʣʷʝʪʩʷ ʚʨʝʤʝʥʥʦʡ ʦʪʨʝʟʦʢ 15 ʩʫʪʦʢ, ʪʘʢ 

ʢʘʢ ʦʪʤʝʯʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʩʧʦ-

ʨʦʛʝʥʝʟ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʢ 25 ʩʫʪʢʘʤ Tr. verru-

cosum ̄  130 ʫʚʝʣʠʯʠʚʘʝʪ ʜʠʘʤʝʪʨ ʢʦʣʦ-

ʥʠʡ ʥʘ ʩʨʝʜʘʭ, ʦʙʦʛʘʱʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʤ 

ʢʫʨʠʥʦʛʦ ʷʡʮʘ, ɹʠʦʥʦʨʤ ɹ, ɹʠʦʥʦʨʤ ɺ, 

ʇʫʣʉʘʣʦʤ ʠ ʩʫʭʠʤ ʤʦʣʦʢʦʤ ʥʘ 21,9ï24,6%. 

ʉ 15 ʧʦ 25 ʩʫʪʢʠ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ 

ʨʦʩʪ  ʢʦʣʦʥʠʡ  ʦʪʤʝʯʝʥ   ʫ  ʊr.   verrucosum  

ˉ 130 ʥʘ ʩʫʩʣʦ-ʘʛʘʨʝ, ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ 

ʌʣʦʨʘʚʠʪ, ʩʫʭʦʡ ʵʢʩʪʨʘʢʪ ʜʨʦʞʞʝʡ ʠ ʘʚʪʦ-

ʣʠʟʘʪ ʧʠʚʥʳʭ ʜʨʦʞʞʝʡ. 

ʊʘʢ, ʫʚʝʣʠʯʝʥʠʝ ʜʠʘʤʝʪʨʘ ʢʦʣʦʥʠʡ ʫ 

Tr. verrucosum ̄  130 ʥʘ ʩʫʩʣʦ-ʘʛʘʨʝ, ʩʨʝʜʝ 

ʩ ʌʣʦʨʘʚʠʪʦʤ, ʩʨʝʜʝ ʩ ʘʚʪʦʣʠʟʘʪʦʤ ʧʠʚ-

ʥʳʭ ʜʨʦʞʞʝʡ ʠ ʩ ʵʢʩʪʨʘʢʪʦʤ ʜʨʦʞʞʝʡ ʢ  

25 ʩʫʪʢʘʤ ʦʪʤʝʯʘʣʦʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 

69,3; 63,1; 61,3 ʠ 52,2%. 

ʇʨʠʤʝʨʥʦ ʘʥʘʣʦʛʠʯʥʘʷ ʜʠʥʘʤʠʢʘ ʨʦ-

ʩʪʘ ʦʪʤʝʯʝʥʘ ʫ Tr. mentagrophytes ̄  135 

(ʪʘʙʣʠʮʘ 2). 

ʊʘʙʣʠʮʘ 2 ï ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʛʨʠʙʘ Tr. mentagrophytes ̄ 135 ʥʘ ʩʨʝʜʘʭ ʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ 

  

ʉʦʩʪʘʚ ʩʨʝʜʳ 

ɼʠʘʤʝʪʨ ʢʦʣʦʥʠʡ (ʤʤ) 

ɺʨʝʤʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ (ʩʫʪ) 

1 5 10 15 20 25 

ʩʫʩʣʦ-ʘʛʘʨ + 2,5% ʢʦʤʧʦʥʝʥʪʦʚ ʢʫʨʠʥʦʛʦ ʷʡʮʘ 0 1,8 17,7 46,0 58,0 62,0 

ʩʫʩʣʦ-ʘʛʘʨ+5,0% ɹʠʦʥʦʨʤ ɹ 0 1,97 21,7 49,3 58,7 62,7 

ʩʫʩʣʦ-ʘʛʘʨ+5,0% ɹʠʦʥʦʨʤ ɺ 0 2,0 20,3 47,7 56,7 59,7 

ʩʫʩʣʦ-ʘʛʘʨ+1,0% ʩʫʭʦʛʦ ʤʦʣʦʢʘ 0 1,9 18,0 44,3 53,7 60,0 

ʩʫʩʣʦ-ʘʛʘʨ+5,0% ʇʫʣʉʘʣʘ 0 1,97 21,3 49,0 60,0 62,7 

ʩʫʩʣʦ-ʘʛʘʨ+2,0% ʌʣʦʨʘʚʠʪʘ 0 1,27 14,0 35,0 45,3 56,0 

ʩʫʩʣʦ-ʘʛʘʨ+0,2% ʩʫʭʦʛʦ ʵʢʩʪʨʘʢʪʘ ʜʨʦʞʞʝʡ 0 1,5 13,7 36,3 45,3 54,0 

ʩʫʩʣʦ-ʘʛʘʨ+2,0%  ʘʚʪʦʣʠʟʘʪʘ ʧʠʚʥʳʭ ʜʨʦʞʞʝʡ 0 1,8 17,3 47,0 57,0 60,7 

ʩʫʩʣʦ-ʘʛʘʨ (ʢʦʥʪʨʦʣʴ) 0 1,0 9,3 30,3 42,7 52,3 

ʀʟ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠ-

ʮʝ 2 ʚʠʜʥʦ, ʯʪʦ ʢ 5 ʩʫʪʢʘʤ ʥʘ ʩʨʝʜʘʭ, ʦʙʦʛʘ-

ʱʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʫʨʠʥʦʛʦ ʷʡʮʘ, 

ɹʠʦʥʦʨʤ ɹ, ɹʠʦʥʦʨʤ ɺ, ʩʫʭʠʤ ʤʦʣʦʢʦʤ ʠ 

ʘʚʪʦʣʠʟʘʪʦʤ ʧʠʚʥʳʭ ʜʨʦʞʞʝʡ, ʜʠʘʤʝʪʨ ʢʦ- 

ʣʦʥʠʡ ʫ Tr. mentagrophytes ̄ 135 ʩʦʩʪʘʚʠʣ 

1,8ï2,0 ʤʤ. ʅʘ ʧʨʦʩʪʦʤ ʩʫʩʣʦ-ʘʛʘʨʝ ʢ 5 ʩʫʪ-

ʢʘʤ Tr. mentagrophytes ̄ 135 ʚʳʨʘʩʪʘʝʪ ʥʘ  

1,0 ʤʤ. ʇʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʚ ʵʪʦʪ ʦʪʨʝʟʦʢ ʚʨʝʤʝʥʠ 

ʦʪʤʝʯʘʝʪʩʷ ʫ Tr. mentagrophytes ̄ 135 ʥʘ 

ʩʨʝʜʘʭ, ʦʙʦʛʘʱʝʥʥʳʭ ʌʣʦʨʘʚʠʪʦʤ ʠ ʩʫʭʠʤ 

ʵʢʩʪʨʘʢʪʦʤ ʜʨʦʞʞʝʡ. 

ʂ 10 ʩʫʪʢʘʤ ʦʪʤʝʯʝʥ ʜʦʩʪʘʪʦʯʥʦ ʚʳʨʘ-

ʞʝʥʥʳʡ ʨʦʩʪ ʫ Tr. mentagrophytes ̄  135 

ʥʘ  ʚʩʝʭ  ʠʩʧʳʪʘʥʥʳʭ  ʩʨʝʜʘʭ.  ʄʘʢʩʠʤʘʣʴ- 
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ʥʳʡ ʨʦʩʪ ʢʦʣʦʥʠʡ ʫ ʊr. Mentagrophytes        

ˉ 135 ʙʳʣ ʥʘ ʩʫʩʣʦ-ʘʛʘʨʝ, ʩʦʜʝʨʞʘʱʝʤ 

ɹʠʦʥʦʨʤ ɹ, ɹʠʦʥʦʨʤ ɺ ʠ ʇʫʣʉʘʣ, ï 20,3ï

21,7 ʤʤ. ʅʘ ʩʫʩʣʦ-ʘʛʘʨʝ ʟʘ ʵʪʦʪ ʦʪʨʝʟʦʢ 

ʚʨʝʤʝʥʠ ʫ Tr. mentagrophytes ̄  135 ʜʠʘ-

ʤʝʪʨ ʢʦʣʦʥʠʡ ʙʳʣ ʣʠʰʴ 9,3 ʤʤ. ʇʨʦʤʝʞʫ-

ʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ 

ʢ 10 ʩʫʪʢʘʤ ʦʪʤʝʯʝʥʘ ʫ Tr. mentagrophytes 

ˉ 135 ʥʘ ʩʨʝʜʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʢʦʤʧʦʥʝʥʪʳ 

ʢʫʨʠʥʦʛʦ ʷʡʮʘ, ʩʫʭʦʝ ʤʦʣʦʢʦ, ʌʣʦʨʘʚʠʪ, 

ʵʢʩʪʨʘʢʪ ʠ ʘʚʪʦʣʠʟʘʪ ʜʨʦʞʞʝʡ (13,7ï      

17,7 ʤʤ). 

ʂ 15 ʩʫʪʢʘʤ ʠʥʢʫʙʘʮʠʠ Tr. Mentag -

rophytes ˉ 135 ʧʨʦʷʚʠʣ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʨʦʩʪ ʥʘ ʩʨʝʜʘʭ, ʦʙʦʛʘʱʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʤ 

ʢʫʨʠʥʦʛʦ ʷʡʮʘ, ɹʠʦʥʦʨʤ ɹ, ɹʠʦʥʦʨʤ ɺ, ʩʫ-

ʭʠʤ ʤʦʣʦʢʦʤ, ʇʫʣʉʘʣʦʤ ʠ ʘʚʪʣʠʟʘʪʦʤ ʧʠʚ-

ʥʳʭ ʜʨʦʞʞʝʡ (44,3ï49,3 ʤʤ). ɹʦʣʝʝ ʩʢʫʜ-

ʥʳʡ ʨʦʩʪ ʧʨʦʷʚʣʷʣ ʢ 15 ʩʫʪ ʊr. Mentagro- 

hytes ˉ 135 ʥʘ ʩʫʩʣʦ-ʘʛʘʨʝ (30,3 ʤʤ). 

ʇʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʦʪʤʝʯʝʥʦ ʫ ʊr. Mentagro- 

phytes ̄  135 ʥʘ ʩʨʝʜʝ ʩ ʌʣʦʨʘʚʠʪʦʤ ʠ ʵʢʩ-

ʪʨʘʢʪʦʤ ʜʨʦʞʞʝʡ. 

ʂ 25 ʩʫʪʢʘʤ ʠʥʢʫʙʘʮʠʠ Tr. Mentagro- 

phytes ̄  135 ʤʘʢʩʠʤʘʣʴʥʦ ʫʚʝʣʠʯʠʚʘʣ ʜʠʘ- 

ʤʝʪʨ ʢʦʣʦʥʠʡ ʥʘ ʩʫʩʣʦ-ʘʛʘʨʝ, ʪ.ʝ. ʥʘ 72,6%. 

ʅʘ ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ ʌʣʦʨʘʚʠʪ, ʢ 25 

ʩʫʪʢʘʤ ʨʦʩʪ Tr. mentagrophytes ̄ 135 ʫʚʝ-

ʣʠʯʠʚʘʣ ʜʠʘʤʝʪʨ ʢʦʣʦʥʠʡ ʥʘ  60,0%. ʂ ʵʪʦ- 

ʤʫ ʦʪʨʝʟʢʫ ʚʨʝʤʝʥʠ ʜʠʘʤʝʪʨ ʢʦʣʦʥʠʡ ʫ     

Tr. mentagrophytes ̄ 135 ʫʚʝʣʠʯʠʚʘʣʩʷ ʥʘ 

ʩʨʝʜʘʭ, ʩʦʜʝʨʞʘʱʠʭ ɹʠʦʥʦʨʤ ɹ, ɹʠʦʥʦʨʤ 

ɺ, ʇʫʣʉʘʣ ʠ ʘʚʪʦʣʠʟʘʪ ʧʠʚʥʳʭ ʜʨʦʞʞʝʡ ʥʘ 

25,2ï29,1%, ʘ ʩʨʝʜʘʭ ʩ ʤʦʣʦʢʦʤ ʠ ʢʦʤʧʦ-

ʥʝʥʪʘʤʠ ʷʡʮʘ ï ʥʘ 34,8ï35,4%. 

 

ɿɸʂʃʖʏɽʅʀɽ 

ɺ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʦʧʳʪʝ ʠʟʫʯʝʥʘ ʜʠʥʘ-

ʤʠʢʘ ʨʦʩʪʘ ʢʦʣʦʥʠʡ ʛʨʠʙʘ Tr. verrucosum 

ˉ 130 ʠ Tr. mentagrophytes ̄ 135 ʥʘ ʩʫʩ- 

ʣʦ-ʘʛʘʨʝ ʠ ʩʨʝʜʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʦʧʪʠʤʘʣʴ-

ʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʢʫʨʠʥʦʛʦ 

ʷʡʮʘ, ʩʫʭʦʛʦ ʤʦʣʦʢʘ, ʧʨʝʧʘʨʘʪʦʚ ɹʠʦʥʦʨʤ 

ɹ, ɹʠʦʥʦʨʤ ɺ, ʇʫʣʉʘʣ ʠ ʌʣʦʨʘʚʠʪ, ʩʫʭʦʛʦ 

ʵʢʩʪʨʘʢʪʘ ʜʨʦʞʞʝʡ ʠ ʘʚʪʦʣʠʟʘʪʘ ʧʠʚʥʳʭ 

ʜʨʦʞʞʝʡ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʨʦʩʪʘ ʙʠʦʤʘʩʩʳ ʠ ʩʧʦʨʦʛʝʥʝʟʘ ʫ Tr. verru-

cosum ̄  130 ʠ Tr. mʝntagrophytes ̄  135 

ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʘʢʮʠʥ ʚ ʩʫʩʣʦ-ʘʛʘʨ ʮʝ-

ʣʝʩʦʦʙʨʘʟʥʦ ʜʦʙʘʚʣʷʪʴ 2,5% ʢʦʤʧʦʥʝʥʪʦʚ 

ʢʫʨʠʥʦʛʦ ʷʡʮʘ ʠʣʠ 5,0% ɹʠʦʥʦʨʤ ɹ, ʠʣʠ 

5,0% ɹʠʦʥʦʨʤ ɺ, ʠʣʠ 5,0% ʇʫʣʉʘʣʘ, ʠʣʠ 

1,0% ʩʫʭʦʛʦ ʤʦʣʦʢʘ, ʠʣʠ 2,0% ʘʚʪʦʣʠʟʘʪʘ 

ʧʠʚʥʳʭ ʜʨʦʞʞʝʡ, ʧʨʠ ʵʪʦʤ ʪʝʭʥʦʣʦʛʠʯʥʝʝ 

ʚʳʨʘʱʠʚʘʪʴ ʪʨʠʭʦʬʠʪʦʥ ʚ ʪʝʯʝʥʠʝ 15 ʩʫ-

ʪʦʢ, ʪʘʢ ʢʘʢ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʦʪʤʝʯʘʝʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʧʦʨʦʛʝʥʝʟ ʛʨʠʙʘ.  
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ʂ ɺʆʇʈʆʉʋ ʆ ʄɽʍɸʅʀɿʄɽ ʈɸɿɺʀʊʀʗ  

ʉʊʈɽʉʉ-ʀʅɼʋʎʀʈʆɺɸʅʅʆʁ ʇɸʊʆʃʆɻʀʀ ʋ ɾʀɺʆʊʅʓʍ (ʆɹɿʆʈ) 
 

ʈʝʟʶʤʝ 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʦʚʨʝʤʝʥʥʘʷ ʪʝʦʨʠʷ ʨʘʟʚʠʪʠʷ ʩʪʨʝʩʩ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʫ ʞʠʚʦʪ-

ʥʳʭ. ʆʩʥʦʚʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʘʢʪʠʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʠ ʧʝʨʝʩʪʨʦʡʢʝ 

ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʦʛʦ ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʟʚʝʥʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʟʚʠʪʠʝʤ ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʚʝʜʫ-

ʱʝʛʦ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʥʦʟʦʣʦʛʠʯʝʩʢʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ. 
  

Summary 
 The article presents a modern theory of development of animal stress-induced diseases. The main role be-

longs to the activation of free radical oxidation and restructuring neuroendocrine regulatory link with the subse-

quent development of immune deficiency, leading to the emergence of differentiated nosologically pathology. 
 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 01.12. 2015 ʛ. 

ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠ-

ʷʤ, ʩʪʨʝʩʩ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʪʝʨʝʦʪʠʧʥʘʷ, 

ʵʚʦʣʶʮʠʦʥʥʦ-ʜʨʝʚʥʷʷ, ʛʝʥʝʪʠʯʝʩʢʠ ʜʝʪʝʨ-

ʤʠʥʠʨʦʚʘʥʥʘʷ, ʘʜʘʧʪʘʮʠʦʥʥʘʷ ʨʝʘʢʮʠʷ ʞʠ-

ʚʦʡ ʩʠʩʪʝʤʳ, ʥʘʠʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʘʷ ʫ ʚʳʩ-

ʰʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ ʚʢʣʶʯʘʶʱʘʷʩʷ ʚ 

ʦʪʚʝʪ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʵʢʩ-

ʪʨʝʤʘʣʴʥʳʭ ʘʛʝʥʪʦʚ [1].  

ɺ ʨʘʟʚʠʪʠʠ ʩʪʨʝʩʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ 

ʦʨʛʘʥʠʟʤʝ ʚʳʜʝʣʷʶʪ ʪʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ 

ʩʪʘʜʠʠ: ʪʨʝʚʦʛʠ (ʤʦʙʠʣʠʟʘʮʠʠ), ʨʝʟʠʩʪʝʥʪ-

ʥʦʩʪʠ ʠ ʠʩʪʦʱʝʥʠʷ [25].  

ʈʝʘʢʮʠʷ ʪʨʝʚʦʛʠ ʫ ʞʠʚʦʪʥʳʭ ï ʧʝʨʚʘʷ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʘʷ ʩʪʘʜʠʷ ʩʪʨʝʩʩʘ ʜʣʠʪʝʣʴʥʦ-

ʩʪʴʶ ʦʪ 6 ʜʦ 48 ʯʘʩʦʚ ï ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʨʘʟʚʠʪʠʝʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʣʠʤ-

ʬʘʪʠʯʝʩʢʦʡ ʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʘʭ. ɺ 

ʵʪʦʡ ʩʪʘʜʠʠ ʧʨʦʠʩʭʦʜʠʪ ʫʩʠʣʝʥʥʦʝ ʚʳʜʝʣʝ-

ʥʠʝ ʚ ʢʨʦʚʴ ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦ-

ʥʘ (ɸʂʊɻ), ʢʦʪʦʨʳʡ ʩʪʠʤʫʣʠʨʫʝʪ ʩʝʢʨʝʮʠʶ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ, ʫʩʠʣʠʚʘʶʪ-

ʩʷ ʧʨʦʮʝʩʩʳ ʢʘʪʘʙʦʣʠʟʤʘ, ʤʦʙʠʣʠʟʫʶʪʩʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʦʨʛʘʥʠʟʤʘ. ʀʟʤʝ-

ʥʷʝʪʩʷ ʢʣʝʪʦʯʥʳʡ ʩʦʩʪʘʚ ʢʨʦʚʠ, ʧʨʦʠʩʭʦ-

ʜʠʪ ʩʛʫʱʝʥʠʝ ʝʝ ʥʘ ʩʣʫʯʘʡ ʚʦʟʤʦʞʥʳʭ ʨʘʥ, 

ʚ ʢʨʦʚʠ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʪʨʦʬʠʣʦʚ ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ, ʘ ʣʠʤʬʦʮʠʪʦʚ ï ʫʤʝʥʴʰʘʝʪʩʷ. ʈʝʘʢ-

ʮʠʷ ʪʨʝʚʦʛʠ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʬʘʟ: ʰʦʢʘ ʠ 

ʧʨʦʪʠʚʦʰʦʢʘ.  ɺ ʬʘʟʫ ʰʦʢʘ  ʧʨʦʠʩʭʦʜʠʪ ʥʘ- 

ʨʫʰʝʥʠʝ ʨʷʜʘ ʬʫʥʢʮʠʡ, ʘ ʚ ʬʘʟʫ ʧʨʦʪʠʚʦ-

ʰʦʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʩʠʣʝʥʠʷ ʛʦʨʤʦʥʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʛʠʧʦʬʠʟ - ʢʦʨʘ ʥʘʜʧʦ-

ʯʝʯʥʠʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʥʦʨʤʘʣʠʟʘʮʠʷ ʥʘʨʫ-

ʰʝʥʥʳʭ ʬʫʥʢʮʠʡ [18; 24]. 

ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʟʘʱʠʪʥʳʝ ʩʠʣʳ ʦʨʛʘʥʠʟ-

ʤʘ ʤʦʙʠʣʠʟʫʶʪʩʷ ʜʣʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʦʪ-

ʨʠʮʘʪʝʣʴʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ. ʇʦʩʣʝ ʵʪʦʛʦ 

ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʦʛʦ ʧʦʛʠʙʘʝʪ (ʝʩʣʠ ʦʯʝʥʴ 

ʩʠʣʴʥʳʡ ʩʪʨʝʩʩʦʨ) ʠʣʠ ʧʝʨʝʭʦʜʠʪ ʚ ʩʣʝʜʫ-

ʶɦ ʫʁ  ʩʪʘʜʠʁ  [25]. 

ɽʩʣʠ ʟʘʱʠʪʥʳʝ ʩʠʣʳ ʦʨʛʘʥʠʟʤʘ ʩʧʨʘ-

ʚʠʣʠʩʴ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʪʨʝʩʩʦʨʦʚ, ʪʦ 

ʥʘʩʪʫʧʘʝʪ ʚʪʦʨʘʷ ʩʪʘʜʠʷ ï ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, 

ʠʣʠ ʫʩʧʝʰʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʢʦʪʦʨʘʷ 

ʥʘʯʠʥʘʝʪʩʷ ʩ 3-ʭ ʩʫʪʦʢ. ʂʦʨʘ ʥʘʜʧʦʯʝʯʥʠ-

ʢʦʚ ʨʘʟʨʘʩʪʘʝʪʩʷ ʠ ʩʝʢʨʝʪʠʨʫʝʪ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ. ʋʤʝʥʴʰʘ-

ʶʪʩʷ ʨʘʟʤʝʨʳ ʟʦʙʥʦʡ ʞʝʣʝʟʳ ʠ ʣʠʤʬʘʪʠʯʝ-

ʩʢʠʭ ʫʟʣʦʚ. ʇʨʦʠʩʭʦʜʠʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʦʙʲʝʤʘ ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʦʛʦ ʨʫʩʣʘ. ɺ ʵʪʦʪ 

ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʨʝʥʥʘʷ ʛʠʧʝʨʧʣʘ-

ʟʠʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʠ ʥʦʨʤʘʣʠʟʘʮʠʷ 

ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤʝ [23]. 

ɽʩʣʠ ʩʪʨʝʩʩʦʨ ʩʠʣʴʥʳʡ ʠ ʜʝʡʩʪʚʫʝʪ 

ʜʣʠʪʝʣʴʥʦ, ʘ ʟʘʱʠʪʥʦ-ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ  ʦʨʛʘʥʠʟʤʘ ʩʣʘʙʳʝ, ʪʦ ʥʘʩʪʫʧʘʝʪ 

ʩʪʘʜʠʷ ʠʩʪʦʱʝʥʠʷ (ʩʪʘʜʠʷ ʧʦʥʠʞʝʥʥʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ).  ɺ ʵʪʦʡ  ʩʪʘʜʠʠ  ʨʘʟʚʠʚʘʝʪʩʷ 
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«ʜʠʩʪʨʝʩʩ» (ʩʪʨʘʜʘʥʠʝ). ʂʦʣʠʯʝʩʪʚʦ ʣʠʤ-

ʬʦʮʠʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʧʘʜ 

ʙʝʣʢʦʚ ʠ ʞʠʨʦʚ ʚ ʪʢʘʥʷʭ ʩ ʨʝʟʢʠʤ ʩʥʠʞʝʥʠ-

ʝʤ ʤʘʩʩʳ ʪʝʣʘ. ʅʘʙʣʶʜʘʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʝ ʥʘʨʫʰʝʥʠʷ ʧʝʯʝʥʠ, ʨʘʩʩʪʨʦʡʩʪʚʘ ʞʝʣʫ-

ʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʧʦʨʘʞʝʥʠʷ ʮʝʥ-

ʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ʥʝʚʨʦʟ). ɺ ʩʣʫ-

ʯʘʝ ʧʨʦʜʦʣʞʘʶʱʝʛʦʩʷ ʜʝʡʩʪʚʠʷ ʩʪʨʝʩʩ-

ʬʘʢʪʦʨʘ ʥʘʙʣʶʜʘʶʪʩʷ ʥʝʦʙʨʘʪʠʤʳʝ ʠʟʤʝ-

ʥʝʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʥʘʨʫʰʘʶʪʩʷ ʤʝʭʘ-

ʥʠʟʤʳ ʘʜʘʧʪʘʮʠʠ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʧʨʦ-

ʠʩʭʦʜʠʪ ʛʠʙʝʣʴ ʞʠʚʦʪʥʦʛʦ [18]. 

ʈʘʟʚʠʪʠʝ ʚ ʦʨʛʘʥʠʟʤʝ ʘʜʘʧʪʠʚʥʳʭ ʨʝ-

ʘʢʮʠʡ ʚ ʦʪʚʝʪ ʥʘ ʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ 

ʩʪʨʝʩʩ-ʬʘʢʪʦʨʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʦʙʱʝʤʫ 

ʤʝʭʘʥʠʟʤʫ ʯʝʨʝʟ ʛʠʧʦʪʘʣʘʤʦ-ʩʠʤʧʘʪʦ-

ʘʜʨʝʥʘʣʦʚʫʶ ʠ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-

ʘʜʨʝʥʘʣʦʚʫʶ ʩʠʩʪʝʤʫ ʩ ʫʯʘʩʪʠʝʤ ʛʦʨʤʦʥʦʚ 

ʠ ʤʝʜʠʘʪʦʨʦʚ ʩʠʤʧʘʪʦ-ʘʜʨʝʥʘʣʦʚʦʡ ʩʠʩʪʝ-

ʤʳ ï ʢʘʪʝʭʦʣʘʤʠʥʦʚ (ʘʜʨʝʥʘʣʠʥ, ʥʦʨʘʜʨʝ-

ʥʘʣʠʥ ʠ ʜʦʬʘʤʠʥ). ʇʨʠ ʵʪʦʤ ʚʦʟʙʫʞʜʝʥʠʝ, 

ʚʦʟʥʠʢʘʶʱʝʝ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʩʪʨʝʩʩ-

ʬʘʢʪʦʨʘ ʥʘ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʥʝʨʚ- ʥʦ-

ʨʝʮʝʧʪʦʨʥʳʝ ʘʥʘʣʠʟʘʪʦʨʳ (ʟʨʠʪʝʣʴʥʳʝ, 

ʩʣʫʭʦʚʳʝ, ʦʙʦʥʷʪʝʣʴʥʳʝ ʠ ʪ.ʜ.), ʧʦ ʘʬʬʝ-

ʨʝʥʪʥʳʤ ʧʫʪʷʤ ʧʝʨʝʜʘʝʪʩʷ ʚ ʢʦʨʫ ʛʦʣʦʚʥʦ-

ʛʦ ʤʦʟʛʘ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʚ ʜʝʡʩʪʚʠʝ ʩʦ-

ʤʘʪʦʤʦʪʦʨʥʫʶ, ʚʠʩʮʝʨʦʤʦʪʦʨʥʫʶ ʠ ʵʥʜʦ-

ʢʨʠʥʥʫʶ ʩʠʩʪʝʤʳ. ɼʘʣʝʝ ʧʦ ʥʝʨʚʥʳʤ ʧʫ-

ʪʷʤ ʠʥʬʦʨʤʘʮʠʷ ʧʦʩʪʫʧʘʝʪ ʚ ʛʠʧʦʪʘʣʘʤʫʩ. 

ʉʫʧʨʘʦʧʪʠʯʝʩʢʠʝ ʠ ʧʘʨʘʚʝʥʪʨʠʢʫʣʷʨʥʳʝ 

ʷʜʨʘ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʛʠʧʦʪʘʣʘʤʫʩʘ, ʧʨʦʷʚ-

ʣʷʶʱʠʝ ʦʩʥʦʚʥʫʶ ʥʝʡʨʦʩʝʢʨʝʪʦʨʥʫʶ ʘʢ-

ʪʠʚʥʦʩʪʴ, ʚʳʜʝʣʷʶʪ ʛʠʧʦʪʘʣʘʤʠʯʝʩʢʠʝ ʛʦʨ-

ʤʦʥʳ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʨʝʘʣʠʟʫʶʱʠʝ ʬʘʢ-

ʪʦʨʳ (ʨʝʣʠʟʠʥʛʠ). ʇʨʠ ʩʪʨʝʩʩʝ ʦʩʦʙʦʝ ʟʥʘ-

ʯʝʥʠʝ ʠʤʝʝʪ ʢʦʨʪʠʢʦʪʨʦʧʠʥ-ʨʝʣʠʟʠʥʛ-

ʛʦʨʤʦʥ, ʢʦʪʦʨʳʡ, ʜʝʡʩʪʚʫʷ ʥʘ ʧʝʨʝʜʥʶʶ 

ʯʘʩʪʴ ʛʠʧʦʬʠʟʘ, ʩʪʠʤʫʣʠʨʫʝʪ ʩʝʢʨʝʮʠʶ 

ʢʦʨʪʠʢʦʪʨʦʧʠʥʘ (ɸʂʊɻ), ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʩʪʠʤʫʣʠʨʫʝʪ ʢʦʨʫ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, 

ʚʳʨʘʙʘʪʳʚʘʶʱʫʶ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʳ. ʆʜʥʦ-

ʚʨʝʤʝʥʥʦ ʦʪ ʛʠʧʦʪʘʣʘʤʫʩʘ ʧʦ ʩʠʤʧʘʪʠʯʝ-

ʩʢʠʤ ʥʝʨʚʥʳʤ ʧʫʪʷʤ ʠʤʧʫʣʴʩ ʧʝʨʝʜʘʝʪʩʷ 

ʥʘ ʤʦʟʛʦʚʦʝ ʚʝʱʝʩʪʚʦ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʩʪʠ-

ʤʫʣʠʨʫʷ  ʚ ʥʠʭ ʩʠʥʪʝʟ ʠ  ʚʳʜʝʣʝʥʠʝ ʘʜ- 

ʨʝʥʘʣʠʥʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʘʜʨʝʥʘʣʠʥ ʩʪʠ-

ʤʫʣʠʨʫʝʪ ʩʝʢʨʝʮʠʶ ɸʂʊɻ ʛʠʧʦʬʠʟʦʤ, ʷʚ-

ʣʷʷʩʴ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʢʦ- 

ʨʫ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʧʨʠ ʩʪʨʝʩʩʝ. ɸʜʨʝʥʘʣʠʥ, 

ʢʨʦʤʝ ʪʦʛʦ, ʩʪʠʤʫʣʠʨʫʝʪ ʩʝʢʨʝʮʠʶ ʪʠʨʝʦ-

ʪʨʦʧʥʦʛʦ ʠ ʛʦʥʘʜʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʦʚ, ʦʢʘ-

ʟʳʚʘʶʱʠʭ ʯʝʨʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʞʝʣʝʟʳ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʥʦʛʠʝ ʬʫʥʢʮʠʠ 

ʦʨʛʘʥʠʟʤʘ [6]. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʳʜʝʣʷʶʪ «ʥʝʩʧʝʮʠʬʠ- 

ʯʝʩʢʠʝ» ʦʙʱʠʝ ʬʘʟʳ ʠʟʤʝʥʝʥʠʷ ʦʙʤʝʥʘ ʢʘ-

ʪʝʭʦʣʘʤʠʥʦʚ ʠ ʘʢʪʠʚʥʦʩʪʠ ʩʠʤʧʘʪʦ-

ʘʜʨʝʥʘʣʦʚʦʡ ʩʠʩʪʝʤʳ. ʇʝʨʚʘʷ ʬʘʟʘ ï

ʙʳʩʪʨʦʡ ʘʢʪʠʚʘʮʠʠ ï ʧʦʷʚʣʷʝʪʩʷ ʩʨʘʟʫ ʧʦ-

ʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʩʪʨʝʩʩʦʨʘ, ʧʨʠ ʵʪʦʤ ʚ ʛʠ-

ʧʦʪʘʣʘʤʫʩʝ ʠ ʜʨʫʛʠʭ ʦʪʜʝʣʘʭ ʎʅʉ ʧʨʦʠʩ-

ʭʦʜʠʪ ʚʳʜʝʣʝʥʠʝ ʥʦʨʘʜʨʝʥʘʣʠʥʘ, ʯʪʦ ʧʨʠ-

ʚʦʜʠʪ ʢ ʘʢʪʠʚʘʮʠʠ ʘʜʨʝʥʝʨʛʠʯʝʩʢʠʭ ʵʣʝ-

ʤʝʥʪʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʩʪʠʤʫʣʷʮʠʠ ʩʠ-

ʩʪʝʤ ʛʫʤʦʨʘʣʴʥʦ-ʛʦʨʤʦʥʘʣʴʥʳʭ ʤʝʭʘʥʠʟ-

ʤʦʚ ʨʝʛʫʣʷʮʠʠ. ʕʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʫʩʠʣʝʥʠʝʤ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʟʛʦʚʦʛʦ ʩʣʦʷ ʥʘʜʧʦʯʝʯʥʠ-

ʢʦʚ ʠ ʫʩʠʣʝʥʥʳʤ ʧʦʩʪʫʧʣʝʥʠʝʤ ʘʜʨʝʥʘʣʠʥʘ 

ʚ ʩʝʨʜʮʝ. ɺʦ ʚʪʦʨʦʡ ʬʘʟʝ ï ʙʳʩʪʨʦʡ ʘʢʪʠʚʘ-

ʮʠʠ ï ʧʨʦʜʦʣʞʘʝʪʩʷ ʘʢʪʠʚʥʘʷ ʩʝʢʨʝʮʠʷ ʘʜ-

ʨʝʥʘʣʠʥʘ ʚ ʢʨʦʚʴ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʩʥʠʞʝ-

ʥʠʝ ʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚ ʥʘʜʧʦʯʝʯʥʠʢʘʭ, ʫʚʝ-

ʣʠʯʠʚʘʝʪʩʷ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʝʯʝʥʠ, ʯʪʦ 

ʚʳʟʳʚʘʝʪ ʫʩʠʣʝʥʥʳʡ ʨʘʩʧʘʜ ʛʣʠʢʦʛʝʥʘ ʠ 

ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʣʶʢʦʟʳ ʚ ʦʨʛʘ-

ʥʘʭ ʠ ʪʢʘʥʷʭ. ʊʨʝʪʴʷ ʬʘʟʘ ï ʠʩʪʦʱʝʥʠʷ 

ʬʫʥʢʮʠʡ: ʩʠʤʧʘʪʦ-ʘʜʨʝʥʘʣʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʩʥʠʞʘʝʪʩʷ, ʩʪʨʝʤʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷ ʚ ʥʘʜʧʦʯʝʯʥʠʢʘʭ ʘʜʨʝʥʘʣʠʥʘ ʠ 

ʧʦʩʪʫʧʣʝʥʠʝ ʝʛʦ ʚ ʢʨʦʚʴ [13, ʩ.10]. 

ʇʘʪʦʣʦʛʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ ʦʨʛʘʥʠʟʤʘ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʠʤʝʝʪ ʯʝʪʳʨʝ ʩʪʘʜʠʠ. ʇʝʨʚʘʷ 

ʩʪʘʜʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʫʞʝʥʠʝʤ ʩʦʩʫʜʦʚ 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʩʧʘʟʤʘ ʘʨʪʝʨʠʡ ʠ ʩʣʫʞʠʪ 

ʧʨʠʯʠʥʦʡ ʠʰʝʤʠʠ ʞʠʟʥʝʥʥʦʚʘʞʥʳʭ ʦʨʛʘ-

ʥʦʚ (ʣʝʛʢʠʭ, ʩʝʨʜʮʘ ʠ ʤʦʟʛʘ). ɺʪʦʨʘʷ ʩʪʘ-

ʜʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʝʟʘʢʪʠʚʘʮʠʝʡ ʦʩʥʦʚ-

ʥʳʭ ʧʫʪʝʡ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʜʝʬʠʮʠʪʦʤ 

ʘʜʝʥʦʟʠʥʪʨʠʬʦʩʬʦʨʥʦʡ ʢʠʩʣʦʪʳ ʠ ʥʘʨʫʰʝ-

ʥʠʝʤ ʙʘʣʘʥʩʘ ʢʣʝʪʦʢ. ʅʘ ʪʨʝʪʴʝʡ ʩʪʘʜʠʠ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʨʘʞʝʥʠʝ ʢʣʝʪʦʯʥʳʭ ʤʝʤ-

ʙʨʘʥ. ʏʝʪʚʝʨʪʘʷ ʩʪʘʜʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʯʨʝʟʤʝʨʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʢʘʪʝʭʦʣʘʤʠʥʦʚ 

ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʣʥʳʤ ʨʘʟʨʫʰʝʥʠʝʤ ʠ 

ʥʝʢʨʦʟʦʤ ʢʣʝʪʦʢ ʩʦʩʫʜʦʚ ʠ ʪʢʘʥʝʡ, ʯʪʦ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦ-

ʜʦʤ [14].  
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ʇʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʢ ʩʪʨʝʩʩʦʨʥʳʤ ʧʦʚʨʝʞʜʝʥʠʷʤ ʟʘʚʠʩʠʪ ʦʪ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʪʨʝʩʩʨʝʘʣʠʟʫ-

ʶʱʝʡ (ʥʘʜʧʦʯʝʯʥʠʢʠ) ʠ ʩʪʨʝʩʩʣʠʤʠʪʠʨʫʶ-

ʱʝʡ (ʠʥʩʫʣʷʨʥʳʡ ʘʧʧʘʨʘʪ ʧʦʜʞʝʣʫʜʦʯʥʦʡ 

ʞʝʣʝʟʳ) ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ, ʘ ʪʘʢʞʝ ʩʪʝʧʝ-

ʥʴʶ ʠʭ ʤʦʙʠʣʠʟʘʮʠʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʪʨʝʩʩʦ-

ʨʘ. ʇʨʠ ʵʪʦʤ «ʩʫʱʝʩʪʚʫʝʪ 3 ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ 

ʩʮʝʥʘʨʠʷ ʛʠʙʝʣʠ ʚ ʪʝʨʤʠʥʘʣʴʥʦʡ ʬʘʟʝ ʠʩʪʦ-

ʱʘʶʱʝʛʦ ʩʪʨʝʩʩʘ: 1) ʩʨʳʚ ʘʜʘʧʪʘʮʠʠ ʠʟ-ʟʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʩʪʦʱʝʥʠʷ ʥʘʜʧʦʯʝʯʥʠ-

ʢʦʚ; 2) ʬʘʪʘʣʴʥʘʷ ʛʠʧʦʛʣʠʢʝʤʠʷ, ʚʳʟʚʘʥʥʘʷ 

ʥʘʨʫʰʝʥʠʝʤ ʛʫʤʦʨʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ, ʧʨʠ-

ʚʦʜʷʱʝʡ ʢ ʛʠʧʝʨʧʨʦʜʫʢʮʠʠ ʠʥʩʫʣʠʥʘ; 3) 

ʥʝʩʦʚʤʝʩʪʠʤʳʝ ʩ ʞʠʟʥʴʶ ʩʪʨʝʩʩʦʨʥʳʝ ʢʘʨ-

ʜʠʦʧʘʪʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʛʠʧʝʨʘʢʪʠʚʥʦ-

ʩʪʴʶ ʩʠʤʧʘʪʦ-ʘʜʨʝʥʘʣʦʚʦʡ ʩʠʩʪʝʤʳ» [5, 

ʉ.12ï55]. 

ʉʫʱʝʩʪʚʫʶʪ ʚʦʟʨʘʩʪʥʳʝ ʠ ʧʦʣʦʚʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʩʪʨʝʩʩʦʚʳʭ ʨʝʘʢʮʠʡ. 

ʊʘʢ, ʥʦʚʦʨʦʞʜʝʥʥʳʝ ʨʝʘʛʠʨʫʶʪ ʥʝ ʥʘ ʚʩʝ 

ʩʪʨʝʩʩʦʨʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʚʟʨʦʩʣʳʭ ʞʠ-

ʚʦʪʥʳʭ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ ʦʙʫʩʣʦʚʣʝ-

ʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʝʟʨʝʣʦʩʪʴʶ ʥʝʡʨʦʵʥ-

ʜʦʢʨʠʥʥʳʭ ʦʨʛʘʥʦʚ, ʦʩʦʙʝʥʥʦ ʛʠʧʦʪʘʣʘʤʫ-

ʩʘ. ʋ ʩʪʘʨʳʭ ʞʠʚʦʪʥʳʭ ʚ ʩʪʨʝʩʩʦʚʳʭ ʩʠʪʫʘ-

ʮʠʷʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʛʠʧʦʪʘʣʘʤʫʩ ï 

ʢʦʨʘ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʨʝʟʢʦ ʦʩʣʘʙʣʝʥʘ, ʥʝ-

ʩʤʦʪʨʷ ʥʘ ʪʘʢʦʝ ʞʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʨʘʙʘʪʳʚʘ-

ʝʤʳʭ ʵʥʜʦʢʨʠʥʥʳʤʠ ʞʝʣʝʟʘʤʠ ʛʦʨʤʦʥʦʚ, 

ʢʘʢ ʠ ʫ ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ. ɸʜʘʧʪʘʮʠʦʥ-

ʥʳʡ ʩʠʥʜʨʦʤ ʫ ʩʘʤʮʦʚ ʚʳʨʘʞʝʥ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ, ʯʝʤ ʫ ʩʘʤʦʢ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʨʦʣʴ ʚ 

ʩʪʨʝʩʩʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʩʪʨʝʩʩʯʫʚʩʪʚʠʪʝʣʴʥʦ-

ʩʪʠ ʞʠʚʦʪʥʳʭ ʧʨʠʥʘʜʣʝʞʠʪ ʪʠʧʫ ʚʳʩʰʝʡ 

ʥʝʨʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [9; 16; 21, ʩ. 138]. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʜʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʩʪʨʝʩʩ-ʨʝʘʢʮʠʠ 

ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ ʧʨʦʮʝʩʩʳ ʧʝʨʝʢʠʩʥʦʛʦ 

ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ (ʇʆʃ), ʢʦʪʦʨʳʝ ʷʚʣʷ-

ʶʪʩʷ ʚʝʜʫʱʠʤ ʧʫʩʢʦʚʳʤ ʤʝʭʘʥʠʟʤʦʤ 

ʩʪʨʝʩʩʦʨʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ [2].  

ɺ ʬʘʟʫ ʰʦʢʘ ʩʪʘʜʠʠ ʪʨʝʚʦʛʠ ʩʪʨʝʩʩ-

ʨʝʘʢʮʠʠ ʪʨʝʚʦʞʥʦʝ, ʣʠʭʦʨʘʜʦʯʥʦʝ ʚʦʟʙʫʞ-

ʜʝʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʟʥʘʯʠ-

ʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦ-

ʨʦʜʘ (ʩʫʧʝʨʦʢʩʠʜʥʳʡ ʨʘʜʠʢʘʣ, ʛʠʜʨʦʧʝʨʝ-

ʢʠʩʥʳʡ ʨʘʜʠʢʘʣ, ʛʠʜʨʦʢʩʠʣʴʥʳʡ ʨʘʜʠʢʘʣ, 

ʩʠʥʛʣʝʪʥʳʡ  ʢʠʩʣʦʨʦʜ  ʠ  ʧʝʨʝʢʠʩʴ  ʚʦʜʦʨʦ- 

ʜʘ), ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪʩʷ ʚ ʩʚʦʙʦʜʥʦʨʘʜʠ-

ʢʘʣʴʥʳʝ ʩʘʤʦʠʥʠʮʠʠʨʫʶʱʠʝʩʷ ʨʝʘʢʮʠʠ, 

ʯʪʦ ʚ ʠʪʦʛʝ ʥʘ ʬʦʥʝ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʘʥʪʠ-

ʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʠʟʙʳʪʦʯʥʦʤʫ ʥʘʢʦʧʣʝʥʠʶ ʚ ʦʨʛʘʥʠʟʤʝ ʧʨʦ-

ʜʫʢʪʦʚ ʇʆʃ (ʘʣʴʜʝʛʠʜʳ, ʧʝʨʦʢʩʠʜʳ, ʢʝʪʦ-

ʥʳ ʠ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʝ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʳ) 

ʠ ʚʳʟʳʚʘʪʴ ʩʦʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʝʱʝ ʠʤʝʥʫ-

ʶʪ «ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʘʷ ʧʘʪʦʣʦʛʠʷ» ʠʣʠ 

«ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ» [3]. 

ʄʝʭʘʥʠʟʤ ʩʠʥʜʨʦʤʘ ʧʝʨʦʢʩʠʜʘʮʠʠ ʧʨʠ 

ʩʪʨʝʩʩʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʩʪʨʝʩʩ-

ʨʝʘʢʮʠʷ, ʚʢʣʶʯʘʷ ʵʥʜʦʢʨʠʥʥʦʝ ʟʚʝʥʦ 

(ʛʠʧʦʪʘʣʘʤʫʩ-ʛʠʧʦʬʠʟ-ʢʦʨʘ ʥʘʜʧʦʯʝʯʥʠ-

ʢʦʚ), ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʙʨʦʩʦʤ ʢʘʪʝʭʦʣʘ-

ʤʠʥʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʚʳʰʝʥʠʝʤ ʦʢʩʠ-

ʛʝʥʘʮʠʠ ʢʨʦʚʠ, ʘʢʪʠʚʘʮʠʝʡ ʯʝʨʝʟ ʘʜʝʥʠʣʘʪ-

ʮʠʢʣʘʟʥʫʶ ʩʠʩʪʝʤʫ ʣʠʧʦʣʠʟʘ ʚ ʞʠʨʦʚʦʡ 

ʪʢʘʥʠ ʠ ʤʦʙʠʣʠʟʘʮʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ. ʀʟʙʳʪʦʢ ʢʠʩʣʦʨʦʜʘ, ʩʫʙ-

ʩʪʨʘʪʘ, ʪʦʨʤʦʞʝʥʠʝ ʘʵʨʦʙʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʠ 

ʧʦʪʨʝʙʣʝʥʠʷ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʚ ʢʣʝʪʢʘʭ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʚʩʧʳʰʢʝ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʛʦ 

ʦʢʠʩʣʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠ ʧʨʦʠʩʭʦʜʠʪ 

ʥʘʢʦʧʣʝʥʠʝ ʚ ʪʢʘʥʷʭ ʛʠʜʨʦʧʝʨʝʢʠʩʝʡ, ʥʝʥʘ-

ʩʳʱʝʥʥʳʭ ʘʣʴʜʝʛʠʜʦʚ, ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴ-

ʜʝʛʠʜʘ ʠ ʜʨʫʛʠʭ ʪʦʢʩʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ, ʢʦʪʦ-

ʨʳʝ ʧʦʜʘʚʣʷʶʪ ʘʢʪʠʚʥʦʩʪʴ ʛʣʠʢʦʣʠʟʘ, 

ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʷ ʠ ʩʦ-

ʧʨʷʞʝʥʥʦʛʦ ʩ ʥʠʤ ʜʳʭʘʥʠʷ, ʠʥʛʠʙʠʨʫʶʪ 

ʩʠʥʪʝʟ ʙʝʣʢʘ, ʤʝʤʙʨʘʥʩʚʷʟʳʚʘʶʱʠʭ ʬʝʨ-

ʤʝʥʪʦʚ ʠ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʧʦʚʨʝʞʜʘʶʪ 

ʤʝʤʙʨʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠ ʥʘʨʫʰʘʶʪ ʠʭ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ. ʇʨʠ ʵʪʦʤ ʫʩʠʣʝʥʠʝ ʧʨʦʮʝʩ-

ʩʦʚ ʇʆʃ ʚʝʜʝʪ ʢ ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʘʩʭʦʜʫ 

ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ, ʩʨʳʚʫ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ ʠ ʚʪʦʨʠʯʥʦʡ ʘʢ-

ʪʠʚʘʮʠʠ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-

ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ, ʯʪʦ ʫʩʫʛʫʙʣʷʝʪ 

ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʩʪʨʝʩʩʘ [19]. 

ʈʘʟʚʠʪʠʝ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʩʦ-

ʧʨʦʚʦʞʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ 

ʦʨʛʘʥʠʟʤʝ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʥʝʬʝʨʤʝʥʪʥʦʡ 

ʧʨʠʨʦʜʳ. ʇʨʠ  ʵʪʦʤ  ʭʨʦʥʠʯʝʩʢʠʡ ʜʝʬʠʮʠʪ 

ʚ ʨʘʮʠʦʥʝ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʚʳʟʳʚʘʝʪ ʩʥʠʞʝ-

ʥʠʝ ʚ ʢʨʦʚʠ ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʛʣʫʪʘʪʠʦʥʘ, ʧʘ-

ʜʝʥʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʤʝʤʙʨʘʥ ʵʨʠʪʨʦʮʠ-

ʪʦʚ ʢ ʇʆʃ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʥʝʜʦ-

ʩʪʘʪʢʘ  ʪʦʢʦʬʝʨʦʣʘ ʠ  ʜʨʫʛʠʭ  ʘʥʪʠʦʢʩʠʜʘʥ- 
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ʪʦʚ ʚ ʵʨʠʪʨʦʮʠʪʘʭ ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʚʝ-

ʜʝʪ ʢ ʫʩʠʣʝʥʠʶ ʧʨʦʮʝʩʩʦʚ ʇʆʃ ʚ ʪʢʘʥʷʭ ʠ 

ʦʨʛʘʥʘʭ ʩʪʨʝʩʩʠʨʫʝʤʦʛʦ ʦʨʛʘʥʠʟʤʘ [7]. 

ʆʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ ʩʦʩʪʘʚʣʷʝʪ 

ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʩʚʦʙʦʜʥʦʨʘʜʠ-

ʢʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʢʦʪʦʨʘʷ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ 

ʵʪʠʦʧʘʪʦʛʝʥʝʟʘ ʙʝʣʦʤʳʰʝʯʥʦʡ ʙʦʣʝʟʥʠ, 

ʪʦʢʩʠʯʝʩʢʦʡ ʜʠʩʪʨʦʬʠʠ ʧʝʯʝʥʠ, ʘʣʠʤʝʥ-

ʪʘʨʥʦʡ ʵʥʮʝʬʘʣʦʤʘʣʷʮʠʠ ʠ ʵʢʩʩʫʜʘʪʠʚʥʦʛʦ 

ʜʠʘʪʝʟʘ ʮʳʧʣʷʪ, ʙʦʣʝʟʥʝʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝ-

ʤʳ, ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʩʦʙʘʢ ʠ ʟʣʦʢʘʯʝ-

ʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʧʘʪʦʣʦ-

ʛʠʠ, ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʠ ʩʪʨʝʩʩʝ, ʭʘʨʘʢʪʝʨʥʳ 

ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʥʝ ʪʦʣʴʢʦ ʚ ʞʝ-

ʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ, ʤʫʩʢʫʣʘʪʫʨʝ, 

ʧʝʯʝʥʠ ʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʝ, ʥʦ ʠ ʚ 

ʢʦʩʪʥʦʤ ʤʦʟʛʝ, ʘ ʠʤʝʥʥʦ: ʧʨʦʠʩʭʦʜʠʪ ʟʘ-

ʤʝʜʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʤʠʝʣʦʠʜ-

ʥʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ, ʵʨʠʪʨʦʧʦʵʟʘ ʠ ʩʠʥ-

ʪʝʟʘ ʛʝʤʦʛʣʦʙʠʥʘ. ɸʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ 

ʇʆʃ ʚ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʩʦ-

ʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʝʝ ʩʦʩʪʘʚʝ ʬʦʩʬʦʣʠʧʠ-

ʜʦʚ, ʭʦʣʝʩʪʝʨʠʥʘ, ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʮʝʨʝʙʨʦ-

ʟʠʜʦʚ ʠ ʪʨʠʘʮʠʣʛʣʠʮʝʨʦʣʦʚ, ʘ ʪʘʢʞʝ ʚʳʩʦ-

ʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʩʚʦʙʦʜʥʦ-

ʨʘʜʠʢʘʣʴʥʳʭ ʨʝʘʢʮʠʡ ï ʠʦʥʦʚ ʞʝʣʝʟʘ ʠ ʤʝ-

ʜʠ. ʅʘ ʬʦʥʝ ʥʝʜʦʩʪʘʪʢʘ ʤʠʢʨʦʵʣʝʤʝʥʪʘ ʩʝ-

ʣʝʥʘ ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ ʧʨʦʮʝʩʩʦʚ 

ʪʢʘʥʝʚʦʛʦ ʜʳʭʘʥʠʷ, ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʬʦʩ-

ʬʦʨʠʣʠʨʦʚʘʥʠʷ ʚ ʩʚʷʟʠ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦ-

ʩʪʴʶ ʛʣʫʪʘʪʠʦʥ-ʛʣʫʪʘʪʠʦʥʧʝʨʦʢʩʠʜʘʟʥʦʡ 

ʩʠʩʪʝʤʳ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘʢʘʧʣʠʚʘʶʪʩʷ 

ʥʝʜʦʦʢʠʩʣʝʥʥʳʝ ʧʨʦʜʫʢʪʳ ʦʙʤʝʥʘ, ʥʘʨʫ-

ʰʘʶʱʠʝ ʣʠʧʠʜʥʳʡ ʠ ʫʛʣʝʚʦʜʥʳʡ ʦʙʤʝʥ, 

ʥʘʩʪʫʧʘʝʪ ʠʥʬʠʣʴʪʨʘʮʠʷ ʠ ʜʠʩʪʨʦʬʠʷ ʧʝ-

ʯʝʥʠ, ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʢʝʣʝʪ-

ʥʦʡ ʠ ʩʝʨʜʝʯʥʦʡ ʤʫʩʢʫʣʘʪʫʨʝ [11].  

ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʩʪʨʝʩʩʦʚʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʥʘʢʘʧʣʠʚʘʶʱʠʝʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʚʳ-

ʩʦʢʦʘʢʪʠʚʥʳʝ ʧʨʦʜʫʢʪʳ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴ-

ʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ 

ʧʨʠʯʠʥ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʩʫʧʨʝʩʩʠʠ ʥʝʩʧʝʮʠ-

ʬʠʯʝʩʢʦʡ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦ-

ʩʪʠ ʦʨʛʘʥʠʟʤʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʯʨʝʟʤʝʨʥʘʷ 

ʘʢʪʠʚʘʮʠʷ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʳʭ ʧʨʦʮʝʩ-

ʩʦʚ, ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʥʘʨʫʰʝʥʠʝʤ ʨʝʮʝʧʪʦʨʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

ʠ ʜʝʩʪʨʫʢʪʠʚʥʳʤʠ  ʠʟʤʝʥʝʥʠʷʤʠ  ʚ ʩʠʩʪʝʤʝ 

ʢʣʝʪʦʯʥʦʛʦ ʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ 

[10]. 

ɺʳʜʝʣʷʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʬʦʨʤʫ 

ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ï ʩʪʨʝʩʩʦʨʥʳʡ ʠʤʤʫʥʦʜʝ-

ʬʠʮʠʪ, ʢʨʘʡʥʠʤ ʧʨʦʷʚʣʝʥʠʝʤ ʢʦʪʦʨʦʛʦ ʷʚ-

ʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʘ ʥʝʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ ʩʳ-

ʚʦʨʦʪʢʠ ʢʨʦʚʠ ʠʩʯʝʟʘʶʪ ʧʦʣʥʦʩʪʴʶ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʧʨʦʪʝʘʟ ʚ ʫʩʣʦʚʠʷʭ ʨʝʟʢʦʛʦ ʟʘʢʠʩ-

ʣʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʦʨʛʘʥʠʟʤʘ, ʘ ʬʨʘʛ-

ʤʝʥʪʳ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʩʦʨʙʠʨʫʶʪʩʷ ʥʘ 

ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʘʭ [4]. 

ʉʪʨʝʩʩʦʨʥʳʝ ʛʦʨʤʦʥʳ (ʢʦʨʪʠʢʦʩʪʝʨʦ- 

ʠʜʳ) ʠʥʛʠʙʠʨʫʶʪ ʤʠʛʨʘʮʠʶ ʩʪʚʦʣʦʚʳʭ ʢʣʝ-

ʪʦʢ ʠ ɺ-ʢʣʝʪʦʢ ʠʟ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ ʊ- ʠ ɺ-ʢʣʝʪʦʢ, ʚʳʟʳʚʘʷ ʪʨʘʥʟʠʪʦʨ-

ʥʫʶ ʣʠʤʬʦʧʝʥʠʶ. ʇʨʠ ʩʪʨʝʩʩʝ, ʥʘʨʷʜʫ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʣʠʤ-

ʬʦʮʠʪʦʚ, ʠʟʤʝʥʷʝʪʩʷ ʦʙʱʘʷ ʤʘʩʩʘ ʣʠʤʬʦʠʜ-

ʥʦʡ ʪʢʘʥʠ ʚ ʦʨʛʘʥʠʟʤʝ (ʘʪʨʦʬʠʷ ʪʠʤʫʩʘ, 

ʠʥʚʦʣʶʮʠʷ ʩʝʣʝʟʝʥʢʠ ʠ ʪ. ʜ.), ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʧʨʝʜʧʦʩʳʣʢʦʡ  ʨʘʟʚʠʪʠʷ 

ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ [5, ʩ.172]. 

ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʨʦʤʳʰ-

ʣʝʥʥʦʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʧʦʣʫʯʠʣʠ ʚʪʦʨʠʯ-

ʥʳʝ (ʧʨʠʦʙʨʝʪʝʥʥʳʝ) ʠʤʤʫʥʦʜʝʬʠʮʠʪʳ, 

ʢʦʪʦʨʳʝ ʥʝʦʪʜʝʣʠʤʳ ʦʪ ʩʪʨʝʩʩʘ ʠ ʩʦʧʫʪ-

ʩʪʚʫʶʪ ʙʦʣʴʰʠʥʩʪʚʫ ʟʘʙʦʣʝʚʘʥʠʡ. ʆʩʥʦʚ-

ʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʨʘʟʚʠʪʠʷ ʚʪʦʨʠʯʥʳʭ 

ʠʤʤʫʥʥʳʭ ʜʝʬʠʮʠʪʦʚ ʷʚʣʷʝʪʩʷ ʧʦʪʝʨʷ ʠ 

ʛʠʙʝʣʴ ʢʣʝʪʦʢ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʫʪʝʤ 

ʥʝʢʨʦʟʘ ʠ ʘʧʦʧʪʦʟʘ, ʘ ʪʘʢʞʝ ʠʥʘʢʪʠʚʘʮʠʷ 

ʢʣʝʪʦʢ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʫʪʝʤ ʘʜʩʦʨʙʠ-

ʨʦʚʘʥʠʷ ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʠ ʥʘʢʦʧʣʝʥʠ-

ʝʤ ʚʥʫʪʨʠ ʢʣʝʪʢʠ ʠʥʛʠʙʠʪʦʨʦʚ (ʤʝʜʠʘʪʦʨʦʚ 

ʚʦʩʧʘʣʝʥʠʷ, ʘʥʪʠʙʠʦʪʠʢʦʚ ʪʝʪʨʘʮʠʢʣʠʥʦʚʦʡ 

ʛʨʫʧʧʳ, ʘʫʪʦʘʥʪʠʪʝʣ ʢ ʣʠʤʬʦʮʠʪʘʤ      ʠ 

ʜʨ.). ʀʤʤʫʥʥʳʝ ʜʝʬʠʮʠʪʳ ʧʨʦʷʚʣʷʶʪʩʷ ʞʝ-

ʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʤ, ʨʝʩʧʠʨʘʪʦʨʥʳʤ, ʩʝ- 

ʧʪʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʘʤʠ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʡ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴʶ ʢ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤ, ʘʫʪʦʠʤʤʫʥʥʳʤ, ʠʥʬʝʢ- 

ʮʠʦʥʥʳʤ ʠ ʠʥʚʘʟʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ[12]. 

ʉʪʨʝʩʩ ʠ ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʦʝ ʩʦʩʪʦʷ-

ʥʠʝ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫ-

ʛʘ, ʩ ʜʨʫʛʦʡ ï ʥʝ ʦʙʭʦʜʷʪʩʷ ʜʨʫʛ ʙʝʟ ʜʨʫʛʘ. 

ʈʝʟʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ ɸ, ʊ-

ʣʠʤʬʦʮʠʪʦʚ, ʦʩʣʘʙʣʝʥʠʝ ʬʘʛʦʮʠʪʦʟʘ ʚ ʩʣʠ-

ʟʠʩʪʦʡ  ʢʠʰʝʯʥʠʢʘ  ʠ  ʫʚʝʣʠʯʝʥʠʝ  ʚ   ʢʨʦʚʠ 
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ʇʆʃ, ʛʣʶʢʦʟʳ ʠ ʜʨʫʛʠʭ ʚʝʱʝʩʪʚ ʷʚʣʷʶʪʩʷ 

ʭʘʨʘʢʪʝʨʥʳʤʠ ʢʘʢ ʜʣʷ ʩʪʨʝʩʩʘ, ʪʘʢ ʠ ʜʣʷ 

ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ. ʅʝʨʚʥʘʷ, ʵʥʜʦʢʨʠʥʥʘʷ ʠ 

ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʳ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʧʦ ʧʨʠʥʮʠʧʫ ʚʟʘʠʤʥʦʡ ʨʝ-

ʛʫʣʷʮʠʠ. ʉʪʨʝʩʩ-ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ 

ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʤʦʛʫʪ ʠʛ-

ʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʘʪʦʛʝʥʝʟʝ ʨʘʩʩʪʨʦʡʩʪʚ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ 

ʤʝʭʘʥʠʟʤʳ ʤʦʛʫʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʘʪʦʛʝʥʝʟʝ 

ʥʝʨʚʥʳʭ ʠ ʵʥʜʦʢʨʠʥʥʳʭ ʙʦʣʝʟʥʝʡ. ʇʨʠ 

ʵʪʦʤ ʮʝʥʪʨʘʣʴʥʳʤ ʟʚʝʥʦʤ, ʢʦʦʨʜʠʥʠʨʫʶ-

ʱʠʤ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʦʠʤʤʫʥʥʳʝ ʚʟʘʠʤʦʦʪ-

ʥʦʰʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠ- 

ʟʘʨʥʘʷ ʩʠʩʪʝʤʘ [8; 22]. 

ʉʠʥʜʨʦʤ ʩʪʨʝʩʩʦʨʥʦʛʦ ʦʪʚʝʪʘ ʠ ʠʤ-

ʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʚ ʩʠʣʫ ʦʙʱʥʦʩʪʠ ʨʝʘʢʮʠʡ 

ʥʘ ʜʝʡʩʪʚʠʝ ʨʘʟʥʳʭ ʩʪʨʝʩʩʦʨʦʚ ʠʤʝʶʪ 

ʜʚʫʭʩʪʦʨʦʥʥʠʝ ʩʚʷʟʠ: ʥʝʡʨʦʥʘʣʴʥʳʝ ʩʪʨʫʢ-

ʪʫʨʳ ʚʣʠʷʶʪ ʥʘ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʝ ʢʣʝʪ-

ʢʠ ʚ ʪʦʡ ʞʝ ʩʪʝʧʝʥʠ, ʢʘʢ ʠ ʠʤʤʫʥʥʘʷ ʩʠʩʪʝ-

ʤʘ ʥʘ ʩʠʥʜʨʦʤ ʩʪʨʝʩʩʦʨʥʦʛʦ ʦʪʚʝʪʘ. ʇʨʠ 

ʵʪʦʤ ʛʠʧʦʪʘʣʘʤʫʩ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʨʝʛʫʣʷʮʠʠ ʢʘʢ ʩʠʥʜʨʦʤʘ ʩʪʨʝʩ-

ʩʦʨʥʦʛʦ ʦʪʚʝʪʘ, ʪʘʢ ʠ (ʧʦ ʩʫʪʠ ʝʛʦ ʯʘʩʪʠ) 

ʬʫʥʢʮʠʠ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ, ʠ 

ʵʪʠ ʩʪʨʫʢʪʫʨʳ ʠʩʧʦʣʴʟʫʶʪ ʦʜʥʠ ʧʫʪʠ ʵʬʬʝ-

ʨʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ 

ʩʝʥʩʦʨʦʚ. ʀʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʝ ʢʣʝʪʢʠ 

ʪʘʢʞʝ ʨʘʩʧʦʣʘʛʘʶʪ ʨʝʮʝʧʪʦʨʘʤʠ ʢ ʘʮʝʪʠʣ-

ʭʦʣʠʥʫ, ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʘʤ, ʢʘʪʝʭʦʣʘʤʠʥʘʤ 

ʠ ʥʝʡʨʦʧʝʧʪʠʜʘʤ. ʉʫʱʝʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥ-

ʥʦʝ ʩʭʦʜʩʪʚʦ ʦʪʚʝʪʘ ʛʠʧʦʪʘʣʘʤʫʩʘ ʠ ʜʨʫʛʠʭ 

ʦʪʜʝʣʦʚ ʩʪʨʝʩʩʦʨʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʜʝʡʩʪʚʠʝ 

ʵʢʟʦʛʝʥʥʳʭ ʘʥʪʠʛʝʥʦʚ, ʪ.ʝ. ʩʪʨʝʩʩʦʨʦʚ. ɺ 

ʦʪʚʝʪ ʥʘ ʚʥʝʜʨʝʥʠʝ ʠʤʤʫʥʥʦʛʦ ʘʥʪʠʛʝʥʘ 

ʧʦʚʳʰʘʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ ʷʜʝʨ ʛʠʧʦʪʘʣʘʤʫʩʘ, 

ʫʩʠʣʠʚʘʝʪʩʷ ʧʨʦʜʫʢʮʠʷ ʢʦʨʪʠʢʦʪʨʦʧʠʥ-

ʨʝʣʠʟʠʥʛ-ʬʘʢʪʦʨʘ, ʘʨʛʝʥʠʥʘ-ʚʘʟʦʧʨʝʩʩʠʥʘ, 

ʦʢʩʠʪʦʮʠʥʘ ʠ ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʘʮʠʷ ʦʩʠ 

ʛʠʧʦʪʘʣʘʤʫʩ-ʛʠʧʦʬʠʟ-ʢʦʨʘ ʥʘʜʧʦʯʝʯʥʠʢʦʚ. 

ɿʘ ʫʩʠʣʝʥʠʝʤ ʮʝʥʪʨʘʣʴʥʦʛʦ ʟʚʝʥʘ ʩʣʝʜʫʝʪ 

ʘʢʪʠʚʘʮʠʷ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝ-

ʤʳ, ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʘʜʨʝʥʝʨʛʠʯʝʩʢʦʡ ʠʥ-

ʥʝʨʚʘʮʠʠ, ʧʦʚʳʰʝʥʠʝ ʩʝʢʨʝʪʦʨʥʦʡ ʘʢʪʠʚ-

ʥʦʩʪʠ ʢʦʨʢʦʚʦʛʦ ʠ ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ [23]. 

ʈʝʛʫʣʷʮʠʷ ʬʫʥʢʮʠʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ 

ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʳʤʠ ʤʝʜʠʘʪʦʨʘʤʠ ʦʩʫʱʝʩʪ- 

ʚʣʷʝʪʩʷ ʛʫʤʦʨʘʣʴʥʳʤ ʧʫʪʝʤ, ʠ ʢʘʞʜʳʡ ʤʝ-

ʜʠʘʪʦʨ ʩʪʠʤʫʣʠʨʫʝʪ ʠʣʠ ʫʛʥʝʪʘʝʪ ʘʢʪʠʚ-

ʥʦʩʪʴ ʤʘʢʨʦʬʘʛʦʚ, ʊ- ʠ ɺ- ʣʠʤʬʦʮʠʪʦʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟʳ ʚʝʱʝʩʪʚʘ ʠ ʚʠʜʘ ʘʥʪʠ-

ʛʝʥʘ. ʀʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʦʢʘ-

ʟʳʚʘʶʪ ʘʜʨʝʥʘʣʠʥ ʠ ʥʦʨʘʜʨʝʥʘʣʠʥ, ʩʝʨʦʪʦ-

ʥʠʥ, ʛʠʩʪʘʤʠʥ ʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʜʦʟʳ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʶʪʩʷ 

ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʊ-ʭʝʣʧʝʨʦʚ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʪʨʝʩʩʦʨʥʳʭ ʩʠʪʫʘʮʠʷʭ 

ʩʥʠʞʘʝʪʩʷ ʠʥʦʛʜʘ ʥʘ ʬʦʥʝ ʧʦʚʳʰʝʥʠʷ ʢʦ-

ʣʠʯʝʩʪʚʘ ʩʫʧʨʝʩʩʦʨʦʚ ʠ ʠʭ ʘʢʪʠʚʥʦʩʪʠ, ʚʝ-

ʜʫʱʠʭ ʢ ʫʤʝʥʴʰʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʊ-

ʩʠʩʪʝʤʳ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʊ-ʩʫʧʨʝʩʩʦʨʳ 

ʪʘʢʞʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʜʝʡʩʪʚʠʶ ʛʣʶʢʦ-

ʢʦʨʪʠʢʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦ-

ʜʠʪʴ ʢ ʩʪʠʤʫʣʷʮʠʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝ-

ʘʢʮʠʡ. ʏʨʝʟʤʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʠʤʤʫʥʦʣʦ-

ʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʧʘʪʦʣʦʛʠ-

ʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝ-

ʨʘ ʠ ʘʫʪʦʠʤʤʫʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [15]. 

ʉʫʱʝʩʪʚʫʝʪ ʧʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞ-

ʜʫ ʩʪʨʝʩʩʦʨʥʳʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ, ʧʨʦʮʝʩʩʘ-

ʤʠ ʇʆʃ, ʩʥʠʞʝʥʠʝʤ ʠʤʤʫʥʦʙʠʦʣʦʛʠʯʝ-

ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʦʚʨʝʞʜʝʥʠʝʤ ʩʫʨʬʘʢ-

ʪʘʥʪʘ ʣʝʛʢʠʭ, ʛʝʤʦʜʠʥʘʤʠʢʠ ʠ ʩʝʢʨʝʪʦʨʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʣʠʟʠʩʪʦʡ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴ-

ʥʳʭ ʧʫʪʝʡ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʟʚʠʪʠʝʤ ʧʦʩʪ-

ʩʪʨʝʩʩʦʚʳʭ ʧʥʝʚʤʦʥʠʡ ʫ ʞʠʚʦʪʥʳʭ. ɻʦʨʤʦ-

ʥʳ ʩʪʨʝʩʩʘ ʢʦʨʪʠʟʦʣ ʠ ɸʂʊɻ ʩʥʠʞʘʶʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʞʠʚʦʪʥʳʭ ʢ ʙʘʢʪʝʨʠʘʣʴʥʳʤ, 

ʚʠʨʫʩʥʳʤ, ʨʠʢʢʝʪʩʠʦʟʥʳʤ ʠ ʛʨʠʙʢʦʚʳʤ 

ʠʥʬʝʢʮʠʷʤ, ʧʨʦʪʦʟʦʡʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, 

ʛʝʣʴʤʠʥʪʦʟʘʤ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʟʳʚʘʶʪ ʘʢʪʠ-

ʚʘʮʠʶ ʣʘʪʝʥʪʥʳʭ ʠʥʬʝʢʮʠʡ ʠ ʦʙʫʩʣʦʚʣʠʚʘ-

ʶʪ ʛʠʙʝʣʴ ʞʠʚʦʪʥʳʭ ʦʪ ʦʙʳʯʥʦ ʥʝʧʘʪʦʛʝʥ-

ʥʦʡ ʜʣʷ ʥʠʭ ʬʣʦʨʳ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ 

ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʘ ʠ ʢʠʰʝʯʥʠʢʘ        

[24; 26]. 

 

ɿɸʂʃʖʏɽʅʀɽ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʘʷ ʨʦʣʴ ʚ ʩʪʨʝʩ-

ʩʦʚʦʡ ʜʝʟʘʜʘʧʪʘʮʠʠ ʧʨʠʥʘʜʣʝʞʠʪ ʘʢʪʠʚʠʟʘ-

ʮʠʠ ʧʨʦʮʝʩʩʦʚ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʛʦ 

ʦʢʠʩʣʝʥʠʷ ʠ ʧʝʨʝʩʪʨʦʡʢʝ ʥʝʡʨʦʵʥʜʦʢʨʠʥ-

ʥʦʛʦ ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʟʚʝʥʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʨʘʟʚʠʪʠʝʤ ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, 

ʚʝʜʫʱʝʛʦ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʥʦʟʦʣʦʛʠʯʝʩʢʠ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ.  
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ʀʥʩʪʠʪʫʪ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʘʛʨʘʨʥʳʭ ʥʘʫʢ, ʛ. ʂʠʝʚ  

 
ɼʀɸɻʅʆʉʊʀʏɽʉʂʀʁ ʄʆʅʀʊʆʈʀʅɻ ʇʈʆʃʀʌɽʈɸʊʀɺʅʆʁ ʕʅʊɽʈʆʇɸʊʀʀ 

ʉɺʀʅɽʁ ɺ ʉɺʀʅʆɺʆɼʏɽʉʂʀʍ ʍʆɿʗʁʉʊɺɸʍ ʋʂʈɸʀʅʓ  
 

ʈʝʟʶʤʝ 
ʋʯʠʪʳʚʘʷ ʢʫʣʴʪʫʨʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ Lawsonia intracellularis, ʪʝʭʥʠʢʘ ʠʟʦʣʷʮʠʠ ʙʘʢʪʝʨʠʡ ʚ ʯʠʩʪʦʡ 

ʢʫʣʴʪʫʨʝ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. ʏʘʱʝ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʵʪʦʛʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ, ʛʠʩʪʦʭʠʤʠʯʝʩ-

ʢʠʝ ʠ ʮʠʪʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʧʦ-

ʣʴʟʫʷ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʝ, ʢʣʠʥʠʯʝʩʢʠʝ, ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʝ, ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ, ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ, ʩʝʨʦ-
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ɺʩʝʛʦ ʧʨʦʚʝʜʝʥʦ 167 ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʩʚʠʥʝʡ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠʟ 13 ʭʦʟʷʡʩʪʚ 7 ʦʙʣʘʩ-

ʪʝʡ ʋʢʨʘʠʥʳ, 36,5 % ʩʳʚʦʨʦʪʦʢ ʜʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ ʥʘ ʥʘʣʠʯʠʝ ʘʥʪʠʪʝʣ ʢ Lawsonia intra-

cellularis. ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘʡʜʝʥʳ ʠʟʤʝʥʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʠʣʝʠʪʘ. ʀʟ 48 ʤʠʢʨʦʩʢʦ-

ʧʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʠʦʤʘʪʝʨʠʘʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʬʝʢʘʣʠʡ ʩʚʠʥʝʡ, ʧʦʣʫʯʝʥʦ 10 ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘ-

ʪʦʚ (20,8 %).  
 

Summary 
Due to cultural properties of Lawsonia intracellularis methods and techniques of isolation bacteria in pure 

culture for diagnostic are not generally used. The methods of histological, histochemical, ELISA and molecular ge-

netic investigations have been of more routine application in this case. Due to performance of epizootic, clinical, 

pathoanatomic, histological, microscopic, serological tests and investigations, persisting of the ileitis in Ukrainian 

pigfarms has been established.  

167 sera samples have been investigated from pigs of different age in 13 pigfarms of 7 Ukrainian regions and 

36,5% serum samples were seropositive to Lawsonia intracellularis. Characteristic ileitis changes were found du-

ring histological investigations. 10 positive results (20,8 %) of 48 samples (including feces samples) were received 

after microscopic examinations. 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 12.10.2015 ʛ. 

ɺɺɽɼɽʅʀɽ 

ʇʨʦʣʠʬʝʨʘʪʠʚʥʘʷ ʵʥʪʝʨʦʧʘʪʠʷ ʩʚʠ-

ʥʝʡ (ʇʕʉ) (ʨʝʛʠʦʥʘʣʴʥʳʡ ʠʣʝʠʪ, ʢʠʰʝʯ-

ʥʳʡ ʘʜʝʥʦʤʘʪʦʟ, ʛʝʤʦʨʨʘʛʠʯʝʩʢʘʷ ʵʥʪʝʨʦ-

ʧʘʪʠʷ, ʥʝʢʨʦʪʠʯʝʩʢʠʡ ʵʥʪʝʨʠʪ) ï ʠʥʬʝʢʮʠ- 

ʦʥʥʘʷ ʙʦʣʝʟʥʴ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʨʘʩʩʪ-

ʨʦʡʩʪʚʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʠʰʝʯʥʠʢʘ ʠ ʧʨʦ-

ʛʨʝʩʩʠʚʥʳʤ ʧʦʭʫʜʝʥʠʝʤ ʩʚʠʥʝʡ ʚ ʛʨʫʧʧʘʭ 

ʜʦʨʘʱʠʚʘʥʠʷ ʠ ʦʪʢʦʨʤʘ.  

ɹʦʣʝʟʥʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʘ ʚ ʥʘʰʝʡ 
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ʩʪʨʘʥʝ, ʧʦʵʪʦʤʫ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʝʝ ʚ 

ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʩʧʝʮʠʘʣʠʩʪʳ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʥʝ ʠʤʝʶʪ ʚʦʟʤʦ-

ʞʥʦʩʪʠ ʚʦʚʨʝʤ̫ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪɹ ʠ ʜʠʬʬʝ-

ʨʝʥʮʠʨʦʚʘʪʴ ʙʦʣʝʟʥʴ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ 

ʧʨʝʜʫʧʨʝʜʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʦʪ 

ʥʝʝ [1, 2].  

ɺʦʟʙʫʜʠʪʝʣʝʤ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ʵʥ-

ʪʝʨʦʧʘʪʠʠ ʩʚʠʥʝʡ ʷʚʣʷʝʪʩʷ Lawsonia intr-

acellularis ï ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʘʷ ʙʘʢʪʝʨʠʷ 

ʩʝʤʴʠ Desulfovibrio, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʚ ʦʙ-

ʱʝʤ ʠʟʦʛʥʫʪʫʶ ʬʦʨʤʫ, ʠʥʦʛʜʘ ʙʳʚʘʝʪ ʧʨʷ-

ʤʦʡ ʨʘʟʤʝʨʦʤ 0,3ï0,4Ĭ1,5ï2,0 ɛm, ʥʝʩʧʦ-

ʨʦʚʘʷ, ʤʠʢʨʦʘʵʨʦʬʠʣʴʥʘʷ, ʦʙʣʠʛʘʪʥʳʡ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʡ ʧʘʨʘʟʠʪ, ʢʦʪʦʨʳʡ ʥʝ ʨʘ-

ʩʪʝʪ ʥʘ ʧʠʪʘʪʝʣɹʥrʭ ʩʨʝʜʘʭ [3ï5]. Law-

sonia intracellularis ʧʘʨʘʟʠʪʠʨʫʝʪ ʚ ʮʠʪʦ-

ʧʣʘʟʤʝ ʵʥʪʝʨʦʮʠʪʦʚ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʛʦ 

ʵʧʠʪʝʣʠʷ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʢʠʰʝʯʥʳʭ 

ʙʣʷʰʝʢ ʧʦʜʚʟʜʦʰʥʦʡ ʠ ʜʨʫʛʠʭ ʫʯʘʩʪʢʦʚ 

ʪʦʥʢʦʛʦ ʠ ʪʦʣʩʪʦʛʦ ʦʪʜʝʣʦʚ ʢʠʰʝʯʥʠʢʘ.  

ʇʦ ʜʘʥʥʳʤ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝ-

ʣʝʡ 85 % ʠʟ 45 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʭʦʟʷʡʩʪʚ ʚ 

ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʩʝʨʦʧʦʟʠʪʠʚʥʳʝ ʢ 

Lawsonia intracellularis, ʘ ʚ 37 ʭʦʟʷʡʩʪʚʘʭ 

ʧʨʦʚʠʥʮʠʠ ʆʥʪʘʨʠʦ (ʂʘʥʘʜʘ) ʫʨʦʚʝʥʴ ʩʝ-

ʨʦʧʦʟʠʪʠʚʥʦʩʪʠ ʜʦʩʪʠʛʘʣ 90 %  ʠʟ ʩʚʠʥʦ-

ʤʘʪʦʢ ʠ 56 %  ʠʟ ʧʦʜʩʚʠʥʢʦʚ ʚ ʧʝʨʠʦʜ ʦʢʦ-

ʥʯʘʥʠʷ ʦʪʢʦʨʤʘ [6]. ɹʳʣʠ ʩʝʨʦʧʦʟʠʪʠʚʥʳʝ 

ʠ 65 % ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʠʟ 2250 ʠʩʩʣʝʜʦ-

ʚʘʥʥʳʭ ʚ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʂʠ-

ʪʘʷ [7]. ʉʝʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦ-

ʢʘʟʳʚʘʶʪ ʰʠʨʦʢʫʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ʵʥʪʝʨʦʧʘʪʠʠ ʩʚʠʥʝʡ ʚ 

ʉʐɸ, ʢʘʢ ʠ ʚ ɽʚʨʦʧʝ, ʛʜʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʩʪʘʜʘ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 60 ʜʦ 100 % [3, 4].  

ɺ ʩʪʨʘʥʘʭ ɽʚʨʦʩʦʶʟʘ ʧʨʠ ʧʦʣʥʦʤ ʟʘ-

ʧʨʝʪʝ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʩ ʷʥʚʘʨʷ 2006 

ʛʦʜʘ ʠ ʪʨʝʙʦʚʘʥʠʷ ʦʛʨʘʥʠʯʠʪʴ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ ʚ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʮʝ-

ʣʷʭ, ʙʘʢʪʝʨʠʷ Lawsonia intracellularis, ʢʦ-

ʪʦʨʘʷ ʚʳʟʳʚʘʝʪ ʧʨʦʣʠʬʝʨʘʪʠʚʥʫʶ ʵʥʪʝʨʦ-

ʧʘʪʠʠ ʩʚʠʥʝʡ, ʧʦʣʫʯʠʣʘ ʝʱʝ ʙʦʣʴʰʝʝ ʨʘʩʧ-

ʨʦʩʪʨʘʥʝʥʠʝ.  

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʙʳʣʦ ʥʘ ʦʩʥʦʚʝ 

ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʠʟʫʯʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʦʣʠ-

ʬʝʨʘʪʠʚʥʦʡ ʵʥʪʝʨʦʧʘʪʠʠ ʩʚʠʥʝʡ ʚ ʩʚʠʥʦ-

ʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʋʢʨʘʠʥʳ.  

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘ-

ʪʦʨʠʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ 

ʀʥʩʪʠʪʫʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʅʘʮʠ-

ʦʥʘʣɹʥʦʡ ʘʢʘʜʝʤʠʠ ʘʛʨʘʨʥrʭ ʥʘʫʢ ʋʢʨʘʠ-

ʥʳ ʠ ʚ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʋʢʨʘʠ-

ʥʳ. ɺʩʝʛʦ ʧʨʦʚʝʜʝʥʦ 167 ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʩʚʠʥʝʡ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʚ 13 ʭʦʟʷʡʩʪʚʘʭ 7 ʦʙʣʘʩʪʝʡ ʋʢʨʘʠʥʳ 

(ɼʦʥʝʮʢʘʷ, ʍʘʨʴʢʦʚʩʢʘʷ, ɼʥʝʧʨʦʧʝʪʨʦʚʩ-

ʢʘʷ, ʇʦʣʪʘʚʩʢʘʷ, ʂʠʝʚʩʢʘʷ, ʂʠʨʦʚʦʛʨʘʜʩ-

ʢʘʷ, ʏʝʨʢʘʩʩʢʘʷ).  

ɼʠʘʛʥʦʟ ʥʘ ʧʨʦʣʠʬʝʨʘʪʠʚʥʫʶ ʵʥʪʝʨʦ-

ʧʘʪʠʶ ʩʚʠʥʝʡ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʢʦʤʧʣʝʢʩʥʦ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʭ, ʢʣʠʥʠ-

ʯʝʩʢʠʭ, ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ, ʛʠʩʪʦʣʦ-

ʛʠʯʝʩʢʠʭ, ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ, ʙʘʢʪʝʨʠʦʣʦ-

ʛʠʯʝʩʢʠʭ, ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠ-

ʣʠ ʙʦʣʴʥʳʝ, ʚʳʥʫʞʜʝʥʥʦ ʫʙʠʪʳʝ ʠ ʧʦʛʠʙ-

ʰʠʝ ʩʚʠʥʴʠ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ 

(ʥʘʯʠʥʘʷ ʦʪ ʧʦʜʩʦʩʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʜʦ ʦʢʦ-

ʥʯʘʥʠ̫ ʦʪʢʦʨʤʘ) ʩ ʧʨʠʟʥʘʢʘʤʠ ʦʪʩʪʘʚʘʥʠ̫ 

ʚ ʨʦʩʪʝ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʠʘʨʝʠ, ʘ ʪʘʢʞʝ ʧʨʦ-

ʙʳ ʬʝʢʘʣʠʡ ʞʠʚʦʪʥʳʭ.  

ɼʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʪʙʠʨʘʣʠ ʢʫʩʦʯʢʠ ʧʦʨʘʞʝʥʥʦʡ ʢʠʰʢʠ, ʬʠ-

ʢʩʠʨʦʚʘʣʠ ʠʭ 10 % ʥʝʡʪʨʘʣɹʥrʤ ʚʦʜʥrʤ 

ʨʘʩʪʚʦʨʦʤ ʬʦʨʤʘʣʠʥʘ ʠ ʟʘʣʠʚʘʣʠ ʚ ʧʘʨʘ-

ʬʠʥ. ʉʨʝʟʳ ʪʦʣʱʠʥʦʡ 4ï5 ʤʢʤ ʦʢʨʘʰʠʚʘ-

ʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ.  

ɼʣʷ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠʩ-

ʧʦʣʴʟʦʚʘʣʘʩʴ ʪʝʩʪ-ʩʠʩʪʝʤʘ bioScreen Ileitis 

Antibody ELISA, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘʤ ʢʦʤ-

ʧʘʥʠʝʡ Bioscreen European Veterinary Dis-

ease Management Center GmbH (ɻʝʨʤʘʥʠʷ).  

ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜʳ ʦʢʨʘ-

ʰʠʚʘʥʠʷ ʧʦ ɻʨʘʤʫ ʠ ɼʠʬʬ-ʂʚʠʢʫ (ʩʧʝʮʠ- 

ʘʣʴʥʦʝ ʙʳʩʪʨʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʙʠʦʧʨʝʧʘʨʘ-

ʪʦʚ), ʎʠʣʴ-ʅʠʣʴʩʝʥʫ.  

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʇʨʠ ʢʣʠʥʠʯʝʩʢʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʩʚʠ-

ʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ʋʢʨʘʠʥʳ ʚ ʧʦʩʣʝʜ-

ʥʝʝ ʚʨʝʤʷ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʫ ʧʦʨʦ-

ʩʷʪ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 

ʦʪ 35 ʜʦ 100 ʜʥʝʡ, ʦʪʤʝʯʘʣʠʩʴ ʪʘʢʠʝ ʜʦʚʦ-

ʣʴʥʦ  ʥʝʷʩʥʳʝ   ʩʠʤʧʪʦʤʳ,   ʢʘʢ   ʩʥʠʞʝʥʠʝ 
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ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʘʧʧʝʪʠʪʘ, ʧʦʪʝʨʷ ʤʘʩʩʳ, 

ʧʦʭʫʜʝʥʠʝ, ʙʣʝʜʥʦʩʪʴ ʢʦʞʠ, ʘʧʘʪʠʷ, ʨʝʞʝ  

ʨʚʦʪʘ; ʯʘʩʪʦ ʦʥʠ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʜʠʘʨʝʝʡ, 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʪʝʣʘ ʚ ʧʨʝʜʝʣʘʭ 38,8ï        

39,5 0ʉ; ʥʘʙʣʶʜʘʣʠʩʴ ʣʝʪʘʣʴʥʳʝ ʩʣʫʯʘʠ.  

ʇʨʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷʭ ʥʘʭʦʜʠʣʠ ʧʦʨʘʞʝʥʠʷ ʧʦʜʚʟʜʦʰ-

ʥʦʡ, ʩʣʝʧʦʡ ʠ, ʠʥʦʛʜʘ, ʦʙʦʜʦʯʥʦʡ ʢʠʰʝʢ. 

ʇʨʦʣʠʬʝʨʘʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʘʨʴʠʨʦʚʘ-

ʣʠ, ʥʦ ʚʩʝʛʜʘ ʧʨʦʷʚʣʷʣʠʩʴ ʫʪʦʣʱʝʥʠʝʤ 

ʩʪʝʥʢʠ ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʢʠ ʠ ʦʙʱʠʤ ʫʚʝ-

ʣʠʯʝʥʠʝʤ ʝʝ ʜʠʘʤʝʪʨʘ ʟʘ ʩʯʝʪ ʟʥʘʯʠʪʝʣʴ-

ʥʦʛʦ ʨʘʟʨʘʩʪʘʥʠʷ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ. ʇʦ- 

ʚʝʨʭʥʦʩʪʴ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʚʣʘʞʥʘ, ʥʦ 

ʙʝʟ ʩʣʠʟʠ, ʚ ʥʝʡ ʥʘʙʣʶʜʘʣʠʩʴ ʧʝʪʝʭʠʘʣʴ-

ʥʳʝ ʢʨʦʚʦʠʟʣʠʷʥʠʷ. ʋ ʥʝʢʦʪʦʨʳʭ ʧʦʨʦʩʷʪ 

ʦʙʥʘʨʫʞʠʚʘʣʠ ʢʦʘʛʫʣʷʮʠʦʥʥʳʡ ʥʝʢʨʦʟ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʦʙʦʜʦʯʥʦʡ ʢʠʰʢʠ, 

ʧʨʠ ʵʪʦʤ ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʙʳʣʘ ʚ ʩʦʩʪʦ-

ʷʥʠʠ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʩ ʫʯʘʩ-

ʪʢʘʤʠ, ʧʦʢʨrʪrʤʠ ʩʝʨʦʚʘʪʦ-ʞʝʣʪʦʡ ʪʚʦʨʦ-

ʞʠʩʪʦʡ ʤʘʩʩʦʡ, ʢʦʪʦʨʘʷ ʧʣʦʪʥʦ ʧʨʠʣʠʧʘʣʘ 

ʢ ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʧʨʦʩʚʝʪʝ ʢʠʰʝʯʥʠʢʘ 

ʯʘʩʪʦ ʥʘʭʦʜʠʣʠ ʩʛʫʩʪʢʠ ʢʨʦʚʠ, ʝʛʦ ʩʦʜʝʨ-

ʞʘʥʠʝ ʪʝʤʥʦ-ʢʨʘʩʥʦʛʦ ʠʣʠ ʯʝʨʥʦʛʦ ʮʚʝʪʘ.  
 

ʈʠʩʫʥʦʢ 1 ï ʋʪʦʣʱʝʥʠʝ ʩʪʝʥʢʠ ʧʦʜʚʟʜʦʰʥʦʡ 

ʢʠʰʢʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʭ  

ʠʟʤʝʥʝʥʠʡ, ʦʙʱʝʝ ʫʚʝʣʠʯʝʥʠʝ ʝʝ ʜʠʘʤʝʪʨʘ ʧʨʠ 

ʨʘʟʨʘʩʪʘʥʠʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 

(ʧʘʪʤʘʪʝʨʠʘʣ ʦʪʦʙʨʘʥ ʦʪ ʧʘʚʰʠʭ ʩʚʠʥʝʡ  

ʛʨʫʧʧʳ ʦʪʢʦʨʤʘ ʚʦʟʨʘʩʪʦʤ 145ï150 ʜʥʝʡ) 

ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʠʩʩʣʝʜʦ-

ʚʘʥʥʳʭ ʢʫʩʦʯʢʦʚ ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʢʠ ʙʳ-

ʣʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ. ɺ ʦʜʥʠʭ ʫʯʘʩʪʢʘʭ ʦʥʠ 

ʙʳʣʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʷʟʚʝʥʥʦ-ʥʝʢʨʦʪʠʯʝ-

ʩʢʦʛʦ ʠʣʝʠʪʘ, ʘ ʚ ʜʨʫʛʠʭ ï ʜʣʷ ʧʨʦʣʠʬʝʨʘ-

ʪʠʚʥʦʡ ʵʥʪʝʨʦʧʘʪʠʠ. ɺ ʮʠʪʦʧʣʘʟʤʝ ʧʨʦʣʠ-

ʬʝʨʠʨʫʶʱʠʭ ʢʣʝʪʦʢ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʠʭ ʘʧʠʢʘʣʴʥʦʡ ʯʘʩʪʠ, ʦʙʥʘʨʫʞʠʚʘʣʠ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ ʦʯʝʥʴ ʩʣʘʙʦ ʚʦʩʧ-

ʨʠʥʠʤʘʣʠ ʢʨʘʩʢʫ ʠ ʠʤʝʣʠ ʚʠʜ ʢʨʫʧʥʳʭ, 

ʠʥʦʛʜʘ ʩʦʛʥʫʪʳʭ ʧʘʣʦʯʝʢ.  

ʉʝʨʦʣʦʛʠʯʝʩʢʠʝ  ʠʩʩʣʝʜʦʚʘʥʠʷ  ʜʘʶʪ 

ʜʦʩʪʘʪʦʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʮʠʨʢʫʣʷʮʠʠ 

ʚʦʟʙʫʜʠʪʝʣʷ ʚ ʭʦʟʷʡʩʪʚʘʭ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʦʮʝʥʢʝ ʘʢʣʠʤʘʪʠʟʘʮʠʠ 

ʨʝʤʦʥʪʥʳʭ ʩʚʠʥʦʤʘʪʦʢ ʠ ʭʨʷʢʦʚ, ʚʚʝʜʝʥ-

ʥʳʭ ʚ ʩʪʘʜʦ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 

ɺ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʧʨʠ ʧʘʪʦ-

ʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʤ ʚʩʢʨʳʪʠʠ ʧʘʚʰʠʭ ʞʠ-

ʚʦʪʥʳʭ ʦʙʥʘʨʫʞʝʥʳ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩ-

ʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʧʨʦʣʠʬʝ-

ʨʘʪʠʚʥʦʡ ʵʥʪʝʨʦʧʘʪʠʠ ʩʚʠʥʝʡ.  

 

ʈʠʩʫʥʦʢ 2 ï ʉʝʨʦʧʦʟʠʪʠʚʥʦʩʪʴ ʨʘʟʥʳʭ ʛʨʫʧʧ ʩʚʠʥʝʡ ʢ Lawsonia intracellularis 



2/2015                                                          ʕʢʦʣʦʛʠʷ ʠ ʞʠʚʦʪʥʳʡ ʤʠʨ                                                  41                                       

 

ʉʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥʥʳʤ ʜʘʥʥʳʤ 36,5 % 

ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʜʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʝʘʢ-

ʮʠʶ ʥʘ ʥʘʣʠʯʠʝ ʘʥʪʠʪʝʣ ʢ Lawsonia intr-

acellularis. ʕʪʦ, ʚ ʦʩʥʦʚʥʦʤ, ʩʳʚʦʨʦʪʢʠ ʦʪ 

ʩʚʠʥʦʤʘʪʦʢ, ʨʝʤʦʥʪʥʳʭ ʩʚʠʥʦʢ ʠ ʩʚʠʥʝʡ ʥʘ 

ʦʪʢʦʨʤʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʠʩʪʦʯʥʠʢʘ-

ʤʠ ʠʥʬʝʢʮʠʠ ʜʣʷ ʚʩʝʛʦ ʧʦʛʦʣʦʚʴʷ ʭʦʟʷʡʩʪ-

ʚʘ. ʕʪʠ ʜʘʥʥʳʝ ʩʦʚʧʘʜʘʶʪ ʩ ʜʘʥʥʳʤʠ ʟʘʨʫ-

ʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [3, 4, 6, 7].  

ʆʯʝʥʴ ʪʨʫʜʥʦ ʧʦʣʫʯʠʪʴ ʢʦʨʨʝʢʪʥʦʝ 

ʟʘʢʣʶʯʝʥʠʝ ʧʦ ʩʪʘʜʫ ʧʨʠ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠ-

ʯʝʩʪʚʝ ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙ. ʆʙʦʙʱʘʷ ʨʝʟʫʣʴʪʘ-

ʪʳ ʥʘʰʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʤʳ ʨʝʢʦʤʝʥʜʫʝʤ ʪʘ-

ʢʦʡ ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʚʟʷʪʠʷ ʧʨʦʙ ʢʨʦ-

ʚʠ ʦʪ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʩʚʠʥʝʡ ʧʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ ʥʘʣʠʯʠʝ ʘʥʪʠʪʝʣ ʢ Law-

sonia intracellularis ï ʦʪ ʨʝʤʦʥʪʥʳʭ ʩʚʠ-

ʥʦʢ, ʩʚʠʥʦʤʘʪʦʢ (ʩʫʧʦʨʦʩʥʳʭ ʠ / ʠʣʠ ʣʘʢʪʠ-

ʨʫʶʱʠʭ), ʭʨʷʢʦʚ, ʧʦʨʦʩʷʪ-ʩʦʩʫʥʦʚ, ʧʦʨʦʩʷʪ 

ʚʦʟʨʘʩʪʦʤ 7ï11 ʥʝʜʝʣʴ, ʧʦʨʦʩʷʪ ʚʦʟʨʘʩʪʦʤ 

13 ʥʝʜʝʣʴ, ʩʚʠʥʝʡ ʥʘ ʦʪʢʦʨʤʝ. ʊʘʢʦʡ ʦʙʲʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʩʝʨʦʣʦ-

ʛʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʩʪʘʜʘ ʠ ʧʨʦʚʝʩʪʠ ʧʨʝʜʚʘ-

ʨʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘ-

ʮʠʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʜʨʫʛʠʤʠ ʜʘʥʥʳʤʠ ʵʧʠʟʦ-

ʦʪʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʩʪʘʜʘ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 48 ʙʠʦʤʘʪʝʨʠʘʣʦʚ, ʚ ʪʦʤ ʯʠʩ- 

ʣʝ ʬʝʢʘʣʠʡ ʩʚʠʥʝʡ, ʧʦʣʫʯʝʥʦ 10 ʧʦʣʦʞʠʪʝ-

ʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ (20,8 %). ɺ ʤʘʟʢʘʭ ʧʨʠ 

ʮʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʳʷʚʣʷʣʠ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʢʦʪʦ-

ʨʳʝ ʠʤʝʣʠ ʚʠʜ ʧʨʷʤʳʭ ʠʣʠ ʠʟʦʛʥʫʪʳʭ ʧʘ-

ʣʦʯʝʢ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʚ ʮʠʪʦʧʣʘʟʤʝ ʵʧʠ-

ʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʢʠʰʝʯʥʠʢʘ.  

 

ɺʓɺʆɼʓ 

1 ɺʧʝʨʚʳʝ ʚ ʋʢʨʘʠʥʝ ʩʝʨʦʣʦʛʠʯʝʩʢʠ ʚ 

ʀʌɸ ʧʦʜʪʚʝʨʞʜʝʥʦ ʥʘʣʠʯʠʝ ʘʥʪʠʪʝʣ ʢ ʚʦʟ-

ʙʫʜʠʪʝʣʶ ʠʣʝʠʪʘ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʮʠʨʢʫ-

ʣʷʮʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʫ ʩʚʠʥʦʧʦʛʦʣʦʚʴʷ ʋʢʨʘ-

ʠʥʳ. ɺ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʠʥʬʝʢ-

ʮʠʷ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʰʠʨʦʢʦʤʫ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʁ  ʫ ʧʦʨʦʩ̫ʪ ʥʘ ʦʪʢʦʨʤʝ (28,9%), 

ʠʩʪʦʯʥʠʢ ʠʥʬʝʢʮʠʠ ï ʦʩʥʦʚʥʦʝ ʩʪʘʜʦ 

(ʭʨʷʢʠ ï 90,0% ʩʝʨʦʧʦʟʠʪʠʚʥʳʝ, ʨʝʤʦʥʪ-

ʥʳʝ ʩʚʠʥʢʠ ï 65,9%, ʩʚʠʥʦʤʘʪʢʠ ï 42,1%).  

2 ɺ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʋʢʨʘʠ-

ʥʳ ʧʨʦʣʠʬʝʨʘʪʠʚʥʘʷ ʵʥʪʝʨʦʧʘʪʠʷ ʩʚʠʥʝʡ 

ʠʤʝʝʪ ʧʨʠʟʥʘʢʠ ʭʨʦʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ, 

ʦʩʦʙʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʥʘ ʠʤʝʝʪ ʚ ʩʚʠ-

ʥʦʢʦʤʧʣʝʢʩʘʭ, ʢʦʪʦʨʳʝ ʟʘʚʦʟʷʪ ʨʝʤʦʥʪʥʦʝ 

ʧʦʛʦʣʦʚʴʝ ʠʟ-ʟʘ ʛʨʘʥʠʮʳ, ʛʜʝ ʩʫʱʝʩʪʚʫʶʪ 

ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʚ ʚ 

ʭʦʟʷʡʩʪʚʘʭ-ʜʦʥʦʨʘʭ.  
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ʈʝʟʶʤʝ 
ʇʦʩʣʝʩʧʠʨʪʦʚʘʷ ʙʘʨʜʘ ʷʚʣʷʝʪʩʷ ʦʪʭʦʜʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʪʘʥʦʣʘ. ʋʨʦʚʝʥʴ ʥʘʢʦʧʣʝʥʠʷ ʙʘʨʜʳ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1,3 ʤʣʥ. ʪ ʚ ʛʦʜ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʨʜʳ ʚ ʢʘʯʝʩʪʚʝ ʞʠʜʢʦʡ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʩʨʦʢʘʤʠ ʭʨʘʥʝʥʠʷ ʠ ʦʩʪʘʪʦʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. ɸʢʪʫʘʣʴʥʳʤ 

ʷʚʣʷʝʪʩʷ ʛʣʫʙʦʢʘʷ ʢʦʤʧʣʝʢʩʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʙʘʨʜʳ ʩ ʧʦʣʫʯʝʥʠʝʤ ʠʤʧʦʨʪʦʟʘʤʝʱʘʶʱʝʡ ʙʝʣʦʢʩʦʜʝʨʞʘʱʝʡ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ. ʊʨʘʜʠʮʠʦʥʥʘʷ ʩʫʭʘʷ ʙʘʨʜʘ (DDGS) ʠʤʝʝʪ ʥʝʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʩʪʠʥʥʦʛʦ ʙʝʣʢʘ ʠ 

ʫʩʚʦʷʝʤʦʩʪʴ ʥʘ  ʫʨʦʚʥʝ 50ï55%. ɸʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʩʫʭʦʛʦ ʢʦʨʤʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʟʘ 

ʩʯʝʪ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʨʘʩʱʝʧʣʝʥʠʷ ʧʦʣʠʩʘʭʘʨʠʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʘʨʜʳ (ʢʣʝʪʯʘʪʢʠ) ʩ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʤ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʰʪʘʤʤʦʚ ʜʨʦʞʞʝʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʨʘʩʱʝʧʣʝʥʠʷ ʚʟʚʝʰʝʥʥʳʭ 

ʚʝʱʝʩʪʚ ʙʘʨʜʳ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʢʦʤʧʣʝʢʩʥʳʝ ʬʝʨʤʝʥʪʥʳʝ ʧʨʝʧʘʨʘʪʳ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʥʘ ʨʳʥʢʝ ʈʝʩʧʫʙʣʠʢʠ 

ɹʝʣʘʨʫʩʴ. ɺʩʝ ʬʝʨʤʝʥʪʥʳʝ ʧʨʝʧʘʨʘʪʳ ʧʦʢʘʟʘʣʠ ʭʦʨʦʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩ ʨʘʩʱʝʧʣʝʥʠʝʤ ʢʣʝʪʯʘʪʢʠ ʥʘ 

ʫʨʦʚʥʝ 25ï39%. 

Summary 
Alcohol stillage is a waste of ethanol production. Level of stillage production in Belarus is near 1,3 million 

ton per year. The using od this waste as a feed are limitated by shelf life and residual alcohol content. The complex 

processing of stillage with protein containing feed additive production is an actual. Traditional DDGS has not high 

protein content with low digestability on the level of 50ï55%. 

The actual question is to increase of quality of dry feed additive by carbohydrates of stillage (first of all cellu-

lose) zymolisys with purposeful cultivation of special strains of yeasts. 

The research is aimed at studying the efficiency of enzymatic degradation stillage of suspended solids to im-

prove the quality of the finished product. In the study used complex enzymes from different manufacturers which 

present in the market of the Republic of Belarus. All enzymes have shown good performance with splitting cellulose 

at 25ï39%.  
 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 03.08.2015 ʛ. 

ɺɺɽɼɽʅʀɽ 

ʇʦʩʣʝʩʧʠʨʪʦʚʘʷ ʙʘʨʜʘ ʷʚʣʷʝʪʩʷ 

ʦʪʭʦʜʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʵʪʘʥʦʣʘ ï ʩʘʤʦʝ ʢʨʫʧʥʦʪʦʥ- 

ʥʘʞʥʦʝ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʠʟʚʦʜ- 

ʩʪʚʦ ʚ ʤʠʨʝ. ɺ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ 

ʩʧʠʨʪʦʚʘʷ ʦʪʨʘʩʣʴ ʙʫʨʥʦ ʨʘʟʚʠʚʘʝʪʩʷ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʧʠʨʪʦʚʳʝ ʟʘʚʦʜʳ ʤʦʜʝʨ- 

ʥʠʟʠʨʫʶʪʩʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ 

ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʥʦ 

ʠ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʦʱ- 

ʥʦʩʪʠ. ʆʜʥʘʢʦ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʧʨʦ- 

ʠʟʚʦʜʩʪʚʘ ʦʩʥʦʚʥʦʛʦ ʧʨʦʜʫʢʪʘ ï ʵʪʠʣʦʚʦ- 

ʛʦ ʨʝʢʪʠʬʠʢʦʚʘʥʥʦʛʦ ʩʧʠʨʪʘ ï ʧʨʠʚʦʜʠʪ ʢ  

ʥʘʢʦʧʣʝʥʠʶ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʙʲʝʤʦʚ ʦʪʭʦ- 

ʜʘ ï ʧʦʩʣʝʩʧʠʨʪʦʚʦʡ ʙʘʨʜʳ, ʢʦʪʦʨʦʡ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ɹʝʣʘʨʫʩʠ ʚʳʨʘʙʘ- 

ʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 1,3 ʤʣʥ. ʪ ʚ ʛʦʜ. ɹʘʨʜʘ 

ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʦʤ ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʘ 

ʟʣʘʢʦʚʳʭ (ʨʦʞʴ, ʪʨʠʪʠʢʘʣʝ, ʧʰʝʥʠʮʘ).  

ʂʨʘʭʤʘʣ ʟʝʨʥʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʤʠʢʨʦʙʠ- 

ʦʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʚ ʭʦʜʝ ʩʧʠʨʪʦ- 

ʚʦʛʦ ʙʨʦʞʝʥʠʷ ʩ ʧʦʣʫʯʝʥʠʝʤ ʵʪʘʥʦʣʘ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʦʩʪʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʨʘʩʪʠʪʝʣʴʥʳʡ ʙʝʣʦʢ, ʦʩʪʘʶʪʩʷ ʚ ʥʝ- 

ʠʟʤʝʥʥʦʤ ʚʠʜʝ ʠ ʧʝʨʝʭʦʜʷʪ ʚ ʙʘʨʜʫ. 

ɼʘʥʥʳʡ  ʦʪʭʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʫʩʪʫʶ 

ʞʠʜʢʦʩʪʴ,    ʩʦʜʝʨʞʘʱʫʶ   ʦʩʪʘʪʢʠ   ʟʝʨʥʘ, 
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ʠʤʝʶʱʫʶ ʚʣʘʞʥʦʩʪʴ 92ï94% ʠ ʩʦʜʝʨʞʘ- 

ʱʫʶ, ʢʨʦʤʝ ʙʝʣʢʘ, ʙʠʦʤʘʩʩʫ ʢʣʝʪʦʢ ʩʧʠʨ- 

ʪʦʚʳʭ ʜʨʦʞʞʝʡ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ 

ʚʝʱʝʩʪʚʘ, ʢʣʝʪʯʘʪʢʫ. ʊʨʘʜʠʮʠʦʥʥʦ, ʙʘʨʜʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʞʠʜʢʦʡ ʢʦʨʤʦʚʦʡ 

ʜʦʙʘʚʢʠ, ʦʜʥʘʢʦ ʚʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ ʦʛʨʘ- 

ʥʠʯʠʚʘʝʪ ʩʨʦʢʠ ʭʨʘʥʝʥʠʷ (ʜʦ 2 ʩʫʪʦʢ), ʘ 

ʦʩʪʘʪʦʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʶʪ ʥʘ ʟʜʦʨʦʚʴʝ ʩʝʣʴʩ- 

ʢʦʭʦʟʷʡʩʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. 

ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩ- 

ʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʘ ʪʝʭʥʦʣʦʛʠʷ  ʩʫʭʦʡ 

ʙʘʨʜʳ (DDGS). ʉʭʝʤʘ ʧʨʦʮʝʩʩʘ ʧʨʝʜʩʪʘʚ-

ʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. ɺʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ 

ʙʘʨʜʳ ʦʪʜʝʣʷʶʪʩʷ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ. 

ʌʫʛʘʪ ʫʧʘʨʠʚʘʝʪʩʷ ʚ 3-ʭ ʠʣʠ 4-ʭʢʦʨʧʫʩʥʦʡ 

ʚʳʧʘʨʥʦʡ ʫʩʪʘʥʦʚʢʝ ʜʦ ʢʦʥʮʝʥʪʨʘʮʠʠ  ʩʫ-

ʭʠʭ  ʚʝʱʝʩʪʚ  30ï35 %.  ʂʦʥʮʝʥʪʨʘʪ ʩʤʝ-

ʰʠʚʘʝʪʩʷ ʩ ʢʝʢʦʤ ʠ ʚʳʩʫʰʠʚʘʝʪʩʷ ʚ ʩʫ-

ʰʠʣʢʝ. ʊʝʭʥʦʣʦʛʠʷ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʥʘ ʦʙʝʟʚʦʞʠʚʘʥʠʝ 

ʙʘʨʜʳ, ʧʨʠ ʵʪʦʤ ʫʩʚʦʷʝʤʦʩʪʴ ʧʨʦʜʫʢʪʘ ʩʦ-

ʩʪʘʚʣʷʝʪ 50ï55% [1]. 

ɹʘʨʜʘ

ʌʫʛʘʪ ʂʝʢ

ʂʦʥʜʝʥʩʘʪ ʥʘ ʦʯʠʩʪʥrʝ

ʩʦʦʨʫʞʝʥʠ̫

ʉʫʭʦʡ

ʢʦʨʤʦʢʦʥʮʝʥʪʨʘʪ

DDGS

ʎʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ

ɺr ʧʘʨʥʘ̫ ʩʪʘʥʮʠ̫ ʉʤʝʩʠʪʝʣɹ ʉʫh ʢʘʂʦʥʮʝʥʪʨʘʪ

ʅʘ ʧʨʠʛʦʪʦʚʣʝʥʠʝ

ʟʘʤʝʩʘ

ʊʝʧʣʦʥʦʩʠʪʝʣɹ

ʀʩʧʘʨʝʥʥʘ̫

ʚʣʘʛʘ

ʇʘʨ

ʈʠʩʫʥʦʢ 1 ï ʊʝʭʥʦʣʦʛʠʷ ʩʫʭʦʡ ʙʘʨʜʳ 

ʉʫʱʝʩʪʚʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ 

ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʣʝʪʯʘʪʢʠ (13ï18%) 

ʧʨʠ ʥʝʚʳʩʦʢʦʡ ʜʦʣʝ ʠʩʪʠʥʥʦʛʦ ʙʝʣʢʘ (ʜʦ 

20%). ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʤʦʞʝʪ ʙʳʪʴ 

ʫʚʝʣʠʯʝʥ ʜʦ 45ï50 % ʦʙʦʛʘʱʝʥʠʝʤ ʙʘʨʜʳ 

ʙʝʣʢʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʵʨʦʙʥʦʛʦ ʢʫʣʴʪʠʚʠ- 

ʨʦʚʘʥʠʷ ʥʘ ʙʘʨʜʝ ʜʨʦʞʞʝʡ ʨʦʜʘ Candida. 

ʇʨʠ ʵʪʦʤ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʢʦʨʤʦʚʘʷ ʮʝʥ-

ʥʦʩʪʴ ʙʘʨʜʳ ʠʟ-ʟʘ ʦʙʦʛʘʱʝʥʠʷ ʝʝ, ʢʨʦʤʝ 

ʙʝʣʢʘ, ʚʠʪʘʤʠʥʘʤʠ ʛʨʫʧʧʳ ɺ ʠ ʜʨʫʛʠʤʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. 

ʇʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʧʦʣ-

ʥʦʮʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʝʣʢʦʚʦ-ʚʠʪʘʤʠʥʥʦʡ 

ʜʦʙʘʚʢʠ. ʆʜʥʘʢʦ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ 

ʢʦʨʤʦʚʦʛʦ ʙʝʣʢʘ ʦʜʥʦʢʣʝʪʦʯʥʳʭ  ʷʚʣʷʝʪ-

ʩʷ ʵʥʝʨʛʦʟʘʪʨʘʪʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʧʦ 

ʩʪʦʠʤʦʩʪʠ ʥʝ ʤʦʞʝʪ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʩʦʝ-

ʚʳʤ ʙʝʣʢʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʫʩʣʦʚʠʷʭ ʈʝʩʧʫʙ-

ʣʠʢʠ ɹʝʣʘʨʫʩʴ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʷʚʣʷʝʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʟʝʨʥʦʚʦʛʦ ʩʳʨʴʷ, ʥʦ ʠ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ 

ʩʦʝʚʦʛʦ ʙʝʣʢʘ  ʟʘ  ʩʯʝʪ  ʤʝʩʪʥʳʭ ʙʝʣʢʦʚʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ. 

ʅʘ ʢʘʬʝʜʨʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ  ʙʠʦʵʢʦ- 

ʣʦʛʠʠ ɹʝʣʦʨʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʙʳʣʘ ʨʘʟ-

ʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘ-

ʙʦʪʢʠ ʧʦʩʣʝʩʧʠʨʪʦʚʦʡ ʙʘʨʜʳ ʩ ʧʦʣʫʯʝʥʠ-

ʝʤ ʦʙʦʛʘʱʝʥʥʦʛʦ ʙʝʣʢʦʤ ʩʫʭʦʛʦ ʢʦʨʤʦʚʦ-

ʛʦ ʧʨʦʜʫʢʪʘ [2], ʚʢʣʶʯʘʶʱʘʷ ʬʝʨʤʝʥ- 

ʪʘʪʠʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʩʣʝʩʧʠʨʪʦʚʦʡ ʙʘʨ- 

ʜʳ ʢʦʤʧʣʝʢʩʥʳʤ ʬʝʨʤʝʥʪʥʳʤ ʧʨʝʧʘ- 

ʨʘʪʦʤ ʩ ʮʝʣʴʶ ʨʘʩʱʝʧʣʝʥʠʷ ʧʦʣʠʩʘʭʘ-       

ʨʠʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʢʣʝʪʯʘʪʢʠ), ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʢʫʣʴʪʠʚʠ-

ʨʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʪʝʨʤʦʪʦʣʝʨʘʥʪ- 

ʥʦʛʦ  ʰʪʘʤʤʘ ʜʨʦʞʞʝʡ ʨʦʜʘ Lachancea ʚ 

ʘʥʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʦʪʜʝʣʝʥʠʝʤ ʠ ʩʫʰʢʦʡ ʦʙʦʛʘʱʝʥʥʳʭ ʦʜʥʦ- 

ʢʣʝʪʦʯʥʳʤ ʙʝʣʢʦʤ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ 

ʙʘʨʜʳ ʩ ʧʦʣʫʯʝʥʠʝʤ ʙʝʣʦʢʩʦʜʝʨʞʘʱʝʡ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ. 

ʃʘʙʦʨʘʪʦʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩ- 

ʩʦʚ ʬʝʨʤʝʥʪʘʪʠʚʥʦ-ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ  ʙʘʨʜʳ  ʧʦʢʘʟʘʣʦ  ʩʫʱʝʩʪʚʝʥ- 
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ʥʦʝ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʩʫʭʦʛʦ ʢʦʨʤʦ- 

ʚʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʦʩʥʦʚʝ ʚʟʚʝʰʝʥʥʳʭ ʚʝ- 

ʱʝʩʪʚ ʧʦʩʣʝʩʧʠʨʪʦʚʦʡ ʙʘʨʜʦʡ ʚ ʩʨʘʚʥʝ- 

ʥʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʫʭʦʡ ʙʘʨʜʦʡ. ɼʦʣʷ 

ʠʩʪʠʥʥʦʛʦ ʙʝʣʢʘ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 20 ʜʦ   

30% [3]. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣʷʣʦʩʴ ʩʨʘʚʥʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ 

ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʢʣʝʪʯʘʪʢʝ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ ʙʘʨʜʳ ʩ 

ʚʳʙʦʨʦʤ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ.  

 

ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʁ  

ʀ ʆɹʉʋɾɼɽʅʀɽ ʈɽɿʋʃʔʊɸʊʆɺ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ 

ʨʞʘʥʘʷ ʧʦʩʣʝʩʧʠʨʪʦʚʘʷ ʙʘʨʜʘ ʆʉʇ ʇʎ 

«ɹʝʨʝʟʠʥʩʢʠʡ ʩʧʠʨʪʦʚʦʡ ʟʘʚʦʜ» ʆɸʆ 

«ʄʠʥʩʢ ʂʨʠʩʪʘʣʣ». ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝ-    

ʜʦʚʘʥʠʷ ʩʦʩʪʘʚʘ ʧʦʩʣʝʩʧʠʨʪʦʚʦʡ ʙʘʨʜʳ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʫʭʠʝ ʚʝʱʝʩʪʚʘ ʙʘʨʜʳ ʥʘ 

57% ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʟʚʝʰʝʥʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ, ʛʣʘʚʥʳʤ ʦʙʨʘ- 

ʟʦʤ, ʧʨʦʪʝʠʥ (31,3%) ʠ ʢʣʝʪʯʘʪʢʫ (18,1%). 

ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʣʝʪʯʘʪʢʠ 

ʦʙʫʩʣʦʚʠʣʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʟʫʯʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʨʘʩʱʝ- 

ʧʣʝʥʠʷ ʧʦʣʠʩʘʭʘʨʠʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʙʘʨʜʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʝʨ- 

ʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ 

ʮʝʣʣʶʣʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʊʝʭʥʦʣʦʛʠʷ 

ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʧʦʩʣʝʩʧʠʨʪʦʚʦʡ 

ʙʘʨʜʳ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʙʘʨʜʳ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʢʦʨʤʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʢʘʯʝʩʪʚʦ 

ʢʦʪʦʨʦʛʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʫʭʦʡ ʙʘʨʜʦʡ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʦʙ-

ʨʘʙʦʪʢʠ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʥʘ ʥʘʢʦʧʣʝʥʠʶ 

ʨʝʜʫʮʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʬʫʛʘʪʝ ʙʘʨʜʳ ʠ 

ʧʦ ʩʪʝʧʝʥʠ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʣʝʪʯʘʪʢʠ. 

ɼʣʷ ʨʘʩʱʝʧʣʝʥʠʷ ʧʦʣʠʩʘʭʘʨʠʜʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʙʘʨʜʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶ-

ʱʠʝ ʢʦʨʤʦʚʳʝ ʬʝʨʤʝʥʪʥʳʝ ʧʨʝʧʘʨʘʪʳ: 

- «Rovabio Excel AP» (ʧʨʦʠʟʚʦʜʠʪʝʣʴ 

«Adisseo» (ʌʨʘʥʮʠʷ)), ʦʩʥʦʚʥʳʝ ʬʝʨʤʝʥ-

ʪʳ ï ʛʣʶʢʘʥʘʟʘ, ʢʩʠʣʘʥʘʟʘ, ʮʝʣʣʶʣʘʟʘ; 

- «ʌʝʢʦʨʜï2004» (ʧʨʦʠʟʚʦʜʠʪʝʣʴ 

ʆʆʆ   «ʌʝʨʤʝʥʪ»  (ɹʝʣʘʨʫʩʴ)),   ʦʩʥʦʚʥʳʝ  

ʬʝʨʤʝʥʪʳ ï ʢʩʠʣʘʥʘʟʘ, ʮʝʣʣʶʣʘʟʘ, ʘʤʠʣʘ-

ʟʘ; 

- «ʎʝʣʣʦʣʶʢʩ ɸ» (ʧʨʦʠʟʚʦʜʠʪʝʣʴ 

ʆʆʆ «ʉʠʙʙʠʦʬʘʨʤ» (ʈʦʩʩʠʷ)), ʦʩʥʦʚʥʳʝ 

ʬʝʨʤʝʥʪʳ ï ʮʝʣʣʶʣʘʟʘ, ʢʩʠʣʘʥʘʟʘ, ʛʣʶ-

ʢʘʥʘʟʘ;  

- «ʅʘʪʫʟʠʤ» (ʧʨʦʠʟʚʦʜʠʪʝʣʴ «BIO- 

PROTON» (ɸʚʩʪʨʠʷ)), ʦʩʥʦʚʥʳʝ ʬʝʨʤʝʥ-

ʪʳ ï ʮʝʣʣʶʣʘʟʘ, ʬʠʪʘʟʘ, ʧʨʦʪʝʘʟʘ, ʘʤʠʣʘ-

ʟʘ. 

ʌʝʨʤʝʥʪʥʳʡ ʧʨʝʧʘʨʘʪ ʚ ʚʠʜʝ 1%-ʛʦ 

ʨʘʩʪʚʦʨʘ ʚʥʦʩʠʣʠ ʚ ʧʦʩʣʝʩʧʠʨʪʦʚʫʶ ʙʘʨ-

ʜʫ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,25ï1,0 ʤʣ ʥʘ 100 ʤʣ 

ʙʘʨʜʳ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʚʳʜʝʨʞʢʦʡ ʚ ʪʝʯʝ-

ʥʠʝ ʩʫʪʦʢ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 42ʦʉ. ʉʪʝʧʝʥʴ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʨʘʩʱʝʧʣʝʥʠʷ ʧʦʣʠʩʘʭʘ- 

ʨʠʜʦʚ ʙʘʨʜʳ ʦʮʝʥʠʚʘʣʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʨʝʜʫʮʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʨʘʩʪʚʦʨʝ ʠ ʜʦʣʝ 

ʢʣʝʪʯʘʪʢʠ ʚʦ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚʘʭ 

(ʢʝʢʝ). 

ɺ ʪʘʙʣʠʮʝ 1 ʠ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴ-

ʪʘʪʳ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʙʘʨʜʳ ʧʦ 

ʠʟʤʝʥʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʢʣʝʪʯʘʪʢʠ ʚ ʢʝʢʝ 

ʠ ʥʘʢʦʧʣʝʥʠʶ ʨʝʜʫʮʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ ʚ 

ʬʫʛʘʪʝ ʙʘʨʜʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʨʘʩʱʝʧʣʝʥʠʷ ʢʣʝʪʯʘʪʢʠ ʨʘʟʣʠʯ-

ʥʳʤʠ ʬʝʨʤʝʥʪʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ (ʪʘʙʣʠ- 

ʮʘ 1) ʥʘʠʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʙʳʣ ʜʦʩʪʠʛ-                                                                                                                                                                                                                               

ʥʫʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ Rovabio Excel AP 

ʩ ʜʦʩʪʠʞʝʥʠʝʤ ʩʪʝʧʝʥʠ ʙʠʦʪʨʘʥʩʬʦʨʤʘ-

ʮʠʠ 39%. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʬʝʨʤʝʥʪʥʳʝ ʧʨʝ-

ʧʘʨʘʪʳ ʜʘʣʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʳʝ 

ʨʝʟʫʣʴʪʘʪʳ (25ï27%), ʯʪʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʭʦʨʦʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ. 

ʅʘʢʦʧʣʝʥʠʝ ʨʝʜʫʮʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ 

ʚ ʬʫʛʘʪʝ ʙʘʨʜʳ (ʪʘʙʣʠʮʘ 2) ʪʘʢʞʝ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ-

ʪʠʚʥʦʛʦ ʨʘʩʱʝʧʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʚʟʚʝ-

ʰʝʥʥʳʭ ʚʝʱʝʩʪʚ ʙʘʨʜʳ. ʅʘʠʣʫʯʰʠʡ ʨʝ-

ʟʫʣʴʪʘʪ ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ Rovabio Excel AP 

ʠ ʎʝʣʣʦʣʶʢʩ-ɸ. ʇʨʠ ʵʪʦʤ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʨʝʜʫʮʠʨʫʶʱʠʝ ʚʝʱʝʩʪʚʘ ʥʘʢʘʧʣʠʚʘ-

ʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʨʘʩʱʝʧʣʝʥʠʷ ʢʣʝʪ-

ʯʘʪʢʠ, ʥʦ ʠ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚʚʠʜʫ 

ʢʦʤʧʣʝʢʩʥʦʡ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ.  
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ʊʘʙʣʠʮʘ 1 ï ʀʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ ʢʣʝʪʯʘʪʢʠ ʚ ʢʝʢʝ ʙʘʨʜʳ 

ʌʝʨʤʝʥʪ 
ʆʙʴʝʤ 1%-ʛʦ ʨʘʩʪʚʦʨʘ  

ʬʝʨʤʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʤʣ 

ʉʦʜʝʨʞʘʥʠʝ 

ʢʣʝʪʯʘʪʢʠ, % 

ʀʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʣʝʪʯʘʪʢʠ  

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʦʡ ʙʘʨʜʦʡ, % 

Rovabio Excel AP 0,25 13,4Ñ0,1* 26 

 

0,50 12,8Ñ0,1* 29 

0,75 12,1Ñ0,1* 33 

1,00 11,1Ñ0,1* 39 

ʌʝʢʦʨʜ - 2004 0,25 15,5Ñ0,1* 14 

 

0,50 14,4Ñ0,1* 20 

0,75 14,3Ñ0,1* 21 

1,00 13,3Ñ0,1* 27 

ʎʝʣʣʦʣʶʢʩ-ɸ 0,25 16,4Ñ0,1* 10 

 

0,50 15,9Ñ0,1* 12 

0,75 14,5Ñ0,1* 20 

1,00 13,4Ñ0,1* 26 

ʅʘʪʫʟʠʤ 0,25 16,1Ñ0,1* 11 

 

0,50 15,8Ñ0,1* 13 

0,75 14,7Ñ0,1* 19 

1,00 13,6Ñ0,1* 25 

ʀʩʭʦʜʥʘʷ ʙʘʨʜʘ 0,00 18,1Ñ0,1* ï 

ʇʨʠʤʝʯʘʥʠʝ ï * P< 0,05; R2>0,95 

ʊʘʙʣʠʮʘ 2 ï ʉʦʜʝʨʞʘʥʠʝ ʨʝʜʫʮʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʬʫʛʘʪʝ ʙʘʨʜʳ 

ʌʝʨʤʝʥʪ 
ʆʙʴʝʤ 1%-ʦʛʦ ʨʘʩʪʚʦʨʘ  

ʬʝʨʤʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʤʣ 

ʉʦʜʝʨʞʘʥʠʝ ʨʝʜʫʮʠʨʫʶʱʠʭ 

ʚʝʱʝʩʪʚ, % 

1 2 3 

Rovabio Excel AP 

0,25 0,40Ñ0,01**  

0,50 0,45Ñ0,02**  

0,75 0,52Ñ0,01**  

1,00 0,53Ñ0,01**  

ʌʝʢʦʨʜ - 2004 

0,25 0,37Ñ0,02**  

0,50 0,39Ñ0,01**  

0,75 0,43Ñ0,01**  

1,00 0,44Ñ0,01**  

ʎʝʣʣʦʣʶʢʩ-ɸ 

0,25 0,38Ñ0,01**  

0,50 0,42Ñ0,01**  

0,75 0,47Ñ0,01**  

1,00 0,55Ñ0,01**  

ʅʘʪʫʟʠʤ 

0,25 0,34Ñ0,01**  

0,50 0,35Ñ0,01**  

0,75 0,37Ñ0,01**  

1,00 0,38Ñ0,01**  

ʀʩʭʦʜʥʘʷ ʙʘʨʜʘ 0,00 0,27Ñ0,01**  

ʇʨʠʤʝʯʘʥʠʝ ï ** P< 0,01; R2>0,95 
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ɿɸʂʃʖʏɽʅʀɽ 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʱʝʧʣʝʥʠʝ ʧʦʣʠʩʘ-

ʭʘʨʠʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʢʣʝʪʯʘʪʢʠ) ʧʦʟʚʦʣʷʝʪ  ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪʴ 

ʫʜʝʣʴʥʫʶ ʜʦʣʶ ʙʝʣʢʘ ʚ ʛʦʪʦʚʦʤ ʢʦʨʤʦʚʦʤ 

ʧʨʦʜʫʢʪʝ ʥʘ ʦʩʥʦʚʝ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ 

ʙʘʨʜʳ, ʥʦ ʠ ʧʦʟʚʦʣʷʝʪ ʟʘ ʩʯʝʪ ʧʝʨʝʚʦʜʘ 

ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʨʘʩʪʚʦʨʝʥʥʦʝ ʩʦ-

ʩʪʦʷʥʠʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʰʪʘʤʤʦʚ 

ʜʨʦʞʞʝʡ. ɺʝʱʝʩʪʚʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʨʘʩ-

ʪʚʦʨʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʷʚʣʷʶʪʩʷ ʧʠʪʘʥʠʝʤ 

ʜʣʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʥʘʢʦʧʠʪʴ ʙʠʦʤʘʩʩʫ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳ-

ʰʘʝʪ ʜʦʣʶ ʠʩʪʠʥʥʦʛʦ ʙʝʣʢʘ ʚ ʛʦʪʦʚʦʤ 

ʧʨʦʜʫʢʪʝ, ʥʦ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʪʨʫʜʥʦʨʘʩʱʝʧʣʷʝʤʳʝ ʢʦʤʧʦʥʝʥʪʳ 

(ʢʣʝʪʯʘʪʢʫ) ʩ ʧʝʨʝʚʦʜʦʤ ʟʘ ʩʯʝʪ ʤʠʢʨʦʙʠʦ-

ʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʙʦʣʝʝ ʮʝʥʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ. ʈʘʟʣʠʯʠʷ ʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ   ʦʙʨʘʙʦʪʢʠ   ʚʟʚʝʰʝʥʥʳʭ 

ʚʝʱʝʩʪʚ ʙʘʨʜʳ ʩʚʷʟʘʥʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʥʝ ʩ ʢʘʯʝʩʪʚʦʤ ʢʦʤʧʣʝʢʩʥʳʭ ʬʝʨʤʝʥʪʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʘ ʩ ʘʢʪʠʚʥʦʩʪʴʶ ʢʦʥʢʨʝʪʥʳʭ 

ʬʝʨʤʝʥʪʦʚ ʚ ʠʭ ʩʦʩʪʘʚʝ, ʦʙʫʩʣʦʚʣʝʥʥʳ 

ʩʧʝʮʠʬʠʢʦʡ ʟʘʜʘʯ, ʧʦʜ ʢʦʪʦʨʳʝ ʦʥʠ ʧʨʦʠʟ-

ʚʦʜʷʪʩʷ. ʂʨʦʤʝ ʵʪʦʛʦ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦ-

ʩʣʝʩʧʠʨʪʦʚʦʡ ʙʘʨʜʳ ʥʘ ʨʘʟʥʳʭ ʩʧʠʨʪʦʚʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʫʩʣʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʪʘʥʦʣʘ ʠ ʠʩʧʦʣʴʟʫʝ-

ʤʳʭ ʚʠʜʦʚ ʟʝʨʥʦʚʦʛʦ ʩʳʨʴʷ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʷ ʨʘʟʨʘʙʦ-

ʪʘʥʥʦʡ ʥʘ ʢʘʬʝʜʨʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʙʠʦ-

ʵʢʦʣʦʛʠʠ ɹɻʊʋ ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʥʦ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʢʦʨʤʦʚʳʝ ʬʝʨʤʝʥʪʳ ʩ 

ʧʦʜʙʦʨʦʤ ʦʧʪʠʤʘʣʴʥʳʭ ʚʚʦʜʠʤʳʭ ʜʦʟ. 

ɺʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ, ʦʙʣʘʜʘ-

ʶɦ ʠʭ ʢʦʤʧʣʝʢʩʥʦʡ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢ-

ʪʠʚʥʦʩʪʴʶ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʚʳʙʦʨʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʦʠʤʦʩʪʠ ʠ ʥʘʣʠʯʠʷ ʥʘ 

ʨʳʥʢʝ. 

ʃʀʊɽʈɸʊʋʈɸ 
1 ʂʫʟʥʝʮʦʚ, ʀ.ʅ. ɸʥʘʣʠʟ ʤʠʨʦʚʦʛʦ ʦʧʳʪʘ ʚ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʧʦʩʣʝʩʧʠʨʪʦʚʦʡ ʙʘʨʜʳ / 

ʀ.ʅ. ʂʫʟʥʝʮʦʚ, ʅ.ʉ. ʈʫʯʘʡ // ʊʨʫʜʳ ɹɻʊʋ. ʉʝʨ. 4, ʍʠʤʠʷ, ʪʝʭʥʦʣʦʛʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʙʠʦ-

ʪʝʭʥʦʣʦʛʠʷ. ï 2010 ï ɺʳʧ. 18. ï ʉ.294ï301. 

2 ʂʫʟʥʝʮʦʚ, ʀ.ʅ. ʊʝʭʥʦʣʦʛʠʷ ʧʝʨʝʨʘʙʦʪʢʠ ʧʦʩʣʝʩʧʠʨʪʦʚʦʡ ʙʘʨʜʳ ʩ ʧʦʣʫʯʝʥʠʝʤ ʢʦʨʤʦʚʦʛʦ 

ʧʨʦʜʫʢʪʘ ʠ ʙʠʦʛʘʟʘ / ʀ.ʅ. ʂʫʟʥʝʮʦʚ, ʅ.ʉ. ʈʫʯʘʡ, ɸ.ʀ. ʃʝʤʙʦʚʠʯ, ʄ.ɸ. ʉʘʟʘʥʦʚʝʮ // ʀʟʚʝʩʪʠʷ ʅɸʅ 

ɹʝʣʘʨʫʩi. ʉʝʨ. ʌʠʟ.-ʪʝʭʥ. ʥʘʫʢ. ï 2012. ï ˉ4. ï ʉ. 119ï124. 

3 ʂʫʟʥʝʮʦʚ, ʀ.ʅ. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʧʦʩʣʝʩʧʠʨʪʦʚʦʡ ʙʘʨʜʳ /ʀ.ʅ. ʂʫʟʥʝʮʦʚ, 

ʅ.ʉ. ʈʫʯʘʡ // ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʧʠʨʪʘ ʠ ʣʠʢʝʨʦʚʦʜʦʯʥʳʭ ʠʟʜʝʣʠʡ ï 2013. ï̄ 3. ï ʉ. 7ï10. 
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ʋɼʂ 619:616.98:578.822.2:636.7 
  

ʂʨʘʩʦʯʢʦ ʇ.ɸ., ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ʂʦʚʘʣʝʚ ʅ.ɸ., ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʘʢʘʜʝʤʠʢ ʅɸʅ ɹʝʣʘʨʫʩʠ  

ɹʫʯʫʢʫʨʠ ɼ.ɺ., ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ 

ʋʩʝʥʷ ʄ.ʄ., ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ 
 
ʈʋʇ «ʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦʛʦ», ʛ. ʄʠʥʩʢ 

 
ʈɸɿʈɸɹʆʊʂɸ ʀ ʀɿʋʏɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʀʅɸʂʊʀɺʀʈʆɺɸʅʅʆʁ  

ɺɸʂʎʀʅʓ ʇʈʆʊʀɺ ʇɸʈɺʆɺʀʈʋʉʅʆɻʆ ʕʅʊɽʈʀʊɸ ʉʆɹɸʂ «ʇɸʈɺʆɺɸʂ» 
 

ʈʝʟʶʤʝ 
ɺ ʨʘʙʦʪʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʳ ʠ ʩʦʙʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʦʚ ʧʦ ʧʨʦʙʣʝʤʝ ʧʘʨʚʦ-

ʚʠʨʫʩʥʦʛʦ ʵʥʪʝʨʠʪʘ ʩʦʙʘʢ ʚ ʤʠʨʝ ʠ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʧʨʠ ʢʦʥʩʪʨʫʠʨʦ-

ʚʘʥʠʠ ʚʘʢʮʠʥʳ ʠ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʧʳʪʘʥʠʷʭ.  
 

Summary 
In work these literatures and own researches of authors on a problem of parvoviral enteritis of dogs are giv-

en in the world and Republic of Belarus, and also methodical approaches when designing a vaccine and its efficien-

cy at laboratory and production researches. 
 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 24.11.2015 ʛ. 

ɺɺɽɼɽʅʀɽ 

ʇʘʨʚʦʚʠʨʫʩʥʳʡ ʵʥʪʝʨʠʪ ʩʦʙʘʢ ï ʰʠ-

ʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʢʦʥʪʘʛʠʦʟʥʘʷ ʙʦ-

ʣʝʟʥʴ, ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʨʚʦʪʦʡ, ʛʝʤʦʨʨʘʛʠ-

ʯʝʩʢʠʤ ʛʘʩʪʨʦʵʥʪʝʨʠʪʦʤ, ʤʠʦʢʘʨʜʠʪʦʤ, 

ʜʝʛʠʜʨʘʪʘʮʠʝʡ ʠ ʛʠʙʝʣʴʶ ʱʝʥʢʦʚ ʚʦʟʨʘʩ-

ʪʦʤ ʜʦ 5 ʤʝʩʷʮʝʚ.  

ʂ ʠʥʬʝʢʮʠʠ ʚʦʩʧʨʠʠʤʯʠʚʳ ʥʝ ʪʦʣʴ-

ʢʦ ʩʦʙʘʢʠ, ʥʦ ʠ ʚʦʣʢʠ, ʝʥʦʪʦʚʠʜʥʳʝ ʩʦʙʘ-

ʢʠ, ʣʠʩʠʮʳ, ʧʝʩʮʳ, ʢʦʰʢʠ, ʪʠʛʨʳ, ʛʝʧʘʨ-

ʜʳ, ʙʫʨʳʝ ʤʝʜʚʝʜʠ. 

ɺʧʝʨʚʳʝ ʟʘʙʦʣʝʚʘʥʠʝ ʙʳʣʦ ʟʘʨʝʛʠ-

ʩʪʨʠʨʦʚʘʥʦ ʚ ɹʝʣʴʛʠʠ ʚ 1976 ʛ., ʟʘʪʝʤ ʚ 

ʉʐɸ, ɸʚʩʪʨʘʣʠʠ, ʂʘʥʘʜʝ, ʌʨʘʥʮʠʠ, ʌʈɻ, 

ɸʥʛʣʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ. ɿʘʙʦʣʝʚʘʥʠʝ 

ʚʩʪʨʝʯʘʝʪʩʷ ʪʘʢʞʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ ʠ ʩʪʨʘʥʘʭ ʉʅɻ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ɹʝʣʘʨʫ-

ʩʠ [1ï6]. ɺ ɹʝʣʘʨʫʩʠ ʦʬʠʮʠʘʣʴʥʘʷ ʩʪʘʪʠ-

ʩʪʠʢʘ ʧʦ ʵʪʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ ʥʝ ʚʝʜʝʪʩʷ, 

ʧʦʵʪʦʤʫ ʠʩʪʠʥʥʳʝ ʨʘʟʤʝʨʳ ʝʛʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʥʝ ʠʟʚʝʩʪʥʳ. ʆʜʥʘʢʦ ʥʘʤʠ ʚʳ-

ʷʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʝʛʦ ʩʣʫʯʘʝʚ ʚ ʛ. ʄʠʥʩʢʝ 

ʩʨʝʜʠ ʜʦʤʘʰʥʠʭ ʩʦʙʘʢ.  

ʇʘʨʚʦʚʠʨʫʩʥʳʡ ʵʥʪʝʨʠʪ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʩʣʫʞʝʙʥʳʭ ʩʦʙʘʢʦ-

ʧʠʪʦʤʥʠʢʦʚ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʦʙʘʢʦʚʦ-

ʜʦʚ, ʘ ʪʘʢʞʝ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ 

ʧʫʰʥʦʛʦ ʟʚʝʨʦʚʦʜʩʪʚʘ. ɺʦʧʨʦʩʳ ʵʧʠʟʦʦʪʦ- 

ʣʦʛʠʠ, ʢʣʠʥʠʢʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʷʚ-

ʣʝʥʠʷ, ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʫʢʘ-

ʟʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ. 

ʆʜʥʘʢʦ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʝʪʝ-

ʨʠʥʘʨʥʦʡ ʩʣʫʞʙʳ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ 

ʵʪʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ ʫʜʝʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯ-

ʥʦʝ ʚʥʠʤʘʥʠʝ, ʥʝ ʚʝʜʝʪʩʷ ʝʛʦ ʦʬʠʮʠʘʣʴʥʘʷ 

ʩʪʘʪʠʩʪʠʢʘ, ʥʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʜʠʘʛʥʦʩʪʠʢʫ-

ʤʳ ʠ ʚʘʢʮʠʥʳ. 

ɺ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ ʪʘʢʠʝ ʧʨʝʧʘʨʘ-

ʪʳ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʧʨʦʠʟʚʦʜʷʪʩʷ. ɿʘʢʫʧʢʦʡ 

ʠ ʨʝʘʣʠʟʘʮʠʝʡ ʠʭ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚ ʦʛʨʘʥʠ-

ʯʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ ʟʘʥʠʤʘʶʪʩʷ ʯʘʩʪʥʳʝ 

ʚʝʪʝʨʠʥʘʨʥʳʝ ʢʣʠʥʠʢʠ ʠ ʘʧʪʝʢʠ, ʯʪʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʫʜʦʨʦʞʘʝʪ ʩʪʦʠʤʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ, 

ʦʙʲʝʤʳ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʪʨʝʙʫʝʪ ʟʘʪʨʘʪʳ ʚʘʣʶʪʥʳʭ ʩʨʝʜʩʪʚ. 

ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʠ ʥʘʣʘʞʠʚʘʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʜʠʘʛʥʦʩʪʠʢʫ-

ʤʦʚ ʠ ʚʘʢʮʠʥ ʧʨʦʪʠʚ ʧʘʨʚʦʚʠʨʫʩʥʦʛʦ ʵʥʪʝ-

ʨʠʪʘ ʩʦʙʘʢ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʟʘʜʘʯʝʡ.  

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ ʞʠʜʢʦʡ ʢʫʣʴʪʫʨʘʣʴʥʦʡ 

ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʩʦʨʙʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʳ 

ʧʨʦʪʠʚ ʧʘʨʚʦʚʠʨʫʩʥʦʛʦ ʵʥʪʝʨʠʪʘ ʩʦʙʘʢ ʠ 

ʨʘʟʨʘʙʦʪʢʝ ʨʘʮʠʦʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʝʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ.  
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ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʫʢʘʟʘʥʥʦʡ ʮʝʣʠ ʨʝ-

ʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1 ʀʟʳʩʢʘʥʠʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʩʧʦʩʦ-

ʙʦʚ ʧʦʣʫʯʝʥʠʷ ʚʠʨʫʩʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʠʟʛʦ-

ʪʦʚʣʝʥʠʷ ʚʘʢʮʠʥʳ. 

2 ʆʪʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʠ ʨʝʞʠʤʦʚ 

ʠʥʘʢʪʠʚʘʮʠʠ ʚʠʨʫʩʘ. 

3 ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʛʠʜʨʦʢʩʘʣʘ ʚ ʚʘʢʮʠʥʝ. 

4 ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʚʘʢʮʠʥʳ ʠ ʠʟʫʯʝ-

ʥʠʝ ʝʝ ʙʝʟʚʨʝʜʥʦʩʪʠ, ʩʪʝʨʠʣʴʥʦʩʪʠ ʠ ʠʤ-

ʤʫʥʦʛʝʥʥʦʩʪʠ. 

5 ʀʟʫʯʝʥʠʝ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ ʚʘʢʮʠʥʳ. 

6 ʈʘʟʨʘʙʦʪʢʘ ʊʅʇɸ ʥʘ ʚʘʢʮʠʥʫ. 

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʥʝʣʠ-

ʥʝʡʥʳʭ ʙʝʣʳʭ ʤʳʰʘʭ, ʢʨʦʣʠʢʘʭ ʧʦʨʦʜʳ 

ʐʠʥʰʠʣʣʘ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʘʤʮʘʭ ʤʘʩ-

ʩʦʡ 2ï3 ʢʛ ʠ ʩʝʨʦʥʝʛʘʪʠʚʥʳʭ ʩʦʙʘʢʘʭ ʨʘʟ-

ʣʠʯʥʳʭ ʧʦʨʦʜ ʤʘʩʩʦʡ 10ï15 ʢʛ. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʠʨʫʩ ʧʘʨʚʦ-

ʚʠʨʫʩʥʦʛʦ ʵʥʪʝʨʠʪʘ ʩʦʙʘʢ ʰʪʘʤʤ ʂʄʀʕɺ-

14ʚ, ʢʦʪʦʨʳʡ ʩʝʣʝʢʮʠʦʥʠʨʦʚʘʥ ʠʟ ʚʳʜʝ-

ʣʝʥʥʦʛʦ ʦʪ ʩʦʙʘʢ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʰʪʘʤʤʘ 

ʠ ʘʜʘʧʪʠʨʦʚʘʥ ʢ ʢʫʣʴʪʫʨʘʤ ʢʣʝʪʦʢ CRFK. 

ʋʢʘʟʘʥʥʫʶ ʢʫʣʴʪʫʨʫ ʢʣʝʪʦʢ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʠ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʚʠʨʫʩʥʦʛʦ ʩʳʨʴʷ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʘʢʮʠʥʳ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʪʠʪʨʦʚʘʥʠʷ ʚʠ-

ʨʫʩʘ ʧʘʨʚʦʚʠʨʫʩʥʦʛʦ ʵʥʪʝʨʠʪʘ ʩʦʙʘʢ  ʧʨʠ-

ʤʝʥʷʣʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʥʘʙʦʨʳ «ʇʘʨʚʦ-

ʪʝʩʪ» ʠ ʀʌɸ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ 

«ʅʘʨʚʘʢ» (ʈʦʩʩʠʷ).  

ɼʣʷ ʠʥʘʢʪʠʚʘʮʠʠ ʚʘʢʮʠʥʥʦʛʦ ʚʠ-

ʨʫʩʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʝʦʪʨʦʧʠʥ ʧʦ ʊʋ 

931004200495549-ʄ ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ 

«ɺʝʜʘ ʄ» ɺʅʀʀ ʚʝʪʝʨʠʥʘʨʥʦʡ ʚʠʨʫʩʦʣʦ-

ʛʠʠ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʠ, ʚ ʢʘʯʝʩʪʚʝ ʘʜʲʶʚʘʥ-

ʪʘ ï ʛʠʜʨʦʢʩʘʣ ʧʦ ɻʆʉʊ 18287.  

ʊʠʪʨʘʮʠʶ ʚʠʨʫʩʘ ʧʘʨʚʦʚʠʨʫʩʥʦʛʦ 

ʵʥʪʝʨʠʪʘ ʩʦʙʘʢ ʧʨʦʚʦʜʠʣʠ ʚ ʈɻɸ ʩʦ ʩʚʠ-

ʥʳʤʠ ʵʨʠʪʨʦʮʠʪʘʤʠ ʠ ʩ ʧʦʤʦʱʴʶ ʀʌɸ, 

ʪʠʪʨʘʮʠʶ ʘʥʪʠʪʝʣ ʢ ʧʘʨʚʦʚʠʨʫʩʫ ʚ ʈʊɻɸ ʩ 

ʵʪʠʤʠ ʞʝ ʵʨʠʪʨʦʮʠʪʘʤʠ ʩ 4ï8 ʛʝʤʘʛʛʣʶʪʠ-

ʥʠʨʫʶʱʠʤʠ ʝʜʠʥʠʮʘʤʠ ʚʠʨʫʩʘ ʧʦ ʦʙʱʝ-

ʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ [5].  

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʪʘʤʠʥʘʮʠʠ ʚʠʨʫʩ-

ʥʳʭ ʤʘʪʝʨʠʘʣʦʚ  ʠ  ʚʘʢʮʠʥʳ  ʙʘʢʪʝʨʠʷʤʠ ʠ 

ʛʨʠʙʘʤʠ ʧʨʦʚʦʜʠʣʠ ʧʦ ɻʆʉʊ 28085-89 ʠ 

ɻʌ 11, ʚʳʧ. 2, ʩ. 196ï197, 2000ï2001. ʅʘ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʩ ʧʦʩʝʚʘʤʠ ʨʦʩʪʘ ʢʦ-

ʣʦʥʠʡ ʙʘʢʪʝʨʠʡ ʠ ʛʨʠʙʦʚ ʥʝ ʜʦʧʫʩʢʘʣʦʩʴ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʙʝʟʚʨʝʜʥʦʩʪʠ ʚʘʢʮʠ-

ʥ .r ʆʙʲʝʜʠʥʝʥʥʫʶ ʧʨʦʙʫ ʠʟ ʜʚʫʭ ʬʣʘʢʦ-

ʥʦʚ ʧʦʩʣʝ ʪʱʘʪʝʣʴʥʦʛʦ ʩʤʝʰʠʚʘʥʠʷ ʚʚʦʜʠ-

ʣʠ 10 ʤʳʰʘʤ ʚ ʦʙʣʘʩʪʴ ʧʦʜʢʦʞʥʦʡ ʢʣʝʪ-

ʯʘʪʢʠ ʩʧʠʥʳ ʚ ʦʙʲʝʤʝ 0,5 cʤ2. ʅʘʙʣʶʜʝʥʠʝ 

ʟʘ ʞʠʚʦʪʥʳʤʠ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 10 

ʜʥʝʡ. ʈʝʟʫʣʴʪʘʪʳ ʫʯʠʪʳʚʘʣʠ ʧʦ ʦʪʩʫʪ-

ʩʪʚʠʶ ʤʝʩʪʥʳʭ ʨʝʘʢʮʠʡ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ 

ʞʠʚʦʪʥʳʭ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ ʚʘʢʮʠ-

ʥʳ. ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ 

ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʳ ʪʨʠ ʝʝ ʩʝʨʠʠ 

ʙʳʣʠ ʧʨʦʚʝʨʝʥʳ ʥʘ ʠʤʤʫʥʦʛʝʥʥʫʶ ʘʢʪʠʚ-

ʥʦʩʪʴ, ʙʘʢʪʝʨʠʘʣʴʥʫʶ ʠ ʛʨʠʙʢʦʚʫʶ ʩʪʝ-

ʨʠʣʴʥʦʩʪʴ ʠ ʙʝʟʚʨʝʜʥʦʩʪʴ ʯʝʨʝʟ 6, 12, 18 ʠ 

24 ʤʝʩʷʮʘ ʭʨʘʥʝʥʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʶʩ 

10ʦʉ.  

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʇʦʣʫʯʝʥʠʝ ʚʠʨʫʩʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʠʟ-

ʛʦʪʦʚʣʝʥʠʷ ʚʘʢʮʠʥʳ. ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ 

ʚʠʨʫʩʘ ʧʘʨʚʦʚʠʨʫʩʥʦʛʦ ʵʥʪʝʨʠʪʘ ʩʦʙʘʢ 

(ʇɺʕʉ) ʥʘ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ CRFK ʩʦ ʩʨʝ-

ʜʦʡ ʀʛʣʘ ʧʨʦʚʦʜʠʣʠ ʚ ʩʪʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠ-

ʷʭ ʚ 1,5 ʣʠʪʨʦʚʳʭ ʤʘʪʨʘʩʘʭ ʠ ʚ 2-ʣʠʪʨʦʚʳʭ 

ʨʦʣʣʝʨʘʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Ñ0,50ʉ.       

ɿʘʨʘʞʘʶʱʘʷ ʜʦʟʘ ʚʠʨʫʩʘ ʩʦʩʪʘʚʣʷʣʘ 

0,0005 ɻɸɽ/ʢʣ. ɺʠʨʫʩ ʚʥʦʩʠʣʠ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ ʩ ʢʣʝʪʢʘʤʠ. ʂʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ ʟʘ-

ʨʘʞʝʥʥʦʛʦ ʢʣʝʪʦʯʥʦʛʦ ʤʦʥʦʩʣʦʷ ʦʩʫ-

ʱʝʩʪʚʣʷʣʠ ʝʞʝʜʥʝʚʥʦ ʧʫʪʝʤ ʧʨʦʩʤʦʪʨʘ 

ʤʘʪʨʘʩʦʚ ʠ ʨʦʣʣʝʨʦʚ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ. 

ʋʨʦʞʘʡ ʚʠʨʫʩʘ ʩʦʙʠʨʘʣʠ ʯʝʨʝʟ 3ï4 ʩʫʪʦʢ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ʉ ʮʝʣʴʶ ʨʘʟʨʫʰʝʥʠʷ 

ʢʣʝʪʦʢ ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ 

ʚ ʢʫʣʴʪʫʨʘʣʴʥʫʶ ʞʠʜʢʦʩʪʴ, ʤʘʪʨʘʩʳ ʠ ʨʦʣ-

ʣʝʨʳ ʟʘʤʦʨʘʞʠʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʤʠ-

ʥʫʩ 18ï200ʉ ʚ ʪʝʯʝʥʠʝ 18 ʠ ʙʦʣʝʝ ʯʘʩʦʚ.  

ʅʘʠʙʦʣʴʰʝʝ ʥʘʢʦʧʣʝʥʠʝ ʚʘʢʮʠʥʥʦʛʦ 

ʚʠʨʫʩʘ ʧʨʦʠʩʭʦʜʠʣʦ ʧʨʠ ʨʦʣʣʝʨʥʦʤ ʩʧʦʩʦ-

ʙʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ (8,0Ñ0,25 log2). ʉʫʱʝ-

ʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ ʚ ʪʠʪʨʘʭ ʚʠʨʫʩʘ ʯʝʨʝʟ 3 

ʠ 4 ʩʫʪʦʢ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʝ ʚʳʷʚʣʝʥʦ. 

ʆʪʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʠ ʨʝʞʠʤʘ ʠʥʘʢ-

ʪʠʚʘʮʠʠ ʚʠʨʫʩʘ. ɼʣʷ ʠʥʘʢʪʠʚʘʮʠʠ  ʚʠʨʫʩʘ 
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ʪʝʦʪʨʦʧʠʥ ʜʦʙʘʚʣʷʣʠ ʜʦ ʢʦʥʝʯʥʦʡ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ 0,05; 0,1 ʠ 0,15% ʠ ʚʳʜʝʨʞʠʚʘʣʠ ʚ 

ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +37ʦʉ, ʧʝʨʠʦ-

ʜʠʯʝʩʢʠ ʧʝʨʝʤʝʰʠʚʘʷ. ʏʝʨʝʟ 0, 12, 24 ʠ 36 

ʯʘʩʦʚ ʦʪʙʠʨʘʣʠ ʧʨʦʙʳ ʤʘʪʝʨʠʘʣʘ ʠ ʪʝʩʪʠ-

ʨʦʚʘʣʠ ʥʘ ʠʥʬʝʢʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʫ-

ʪʝʤ ʟʘʨʘʞʝʥʠʷ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ CRFK ʚ 

ʜʦʟʝ 4ï8 ɻɸɽ ʥʘ ʧʨʦʙʠʨʢʫ. ʆʧʳʪ ʧʦʚʪʦʨʷ-

ʣʠ ʚ 3 ʧʦʚʪʦʨʥʦʩʪʷʭ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʪʝʦʪʨʦʧʠʥ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,1 ʠ 0,15% ʯʝ-

ʨʝʟ 24 ʠ 36 ʯʘʩʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37ʦʉ 

ʧʦʣʥʦʩʪʴʶ ʠʥʘʢʪʠʚʠʨʦʚʘʣ ʚʠʨʫʩ. ɺ ʤʝʥʴ-

ʰʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʚ ʙʦʣʝʝ ʢʦʨʦʪʢʠʝ ʩʨʦ-

ʢʠ ʧʨʝʧʘʨʘʪ ʣʠʰʴ ʩʥʠʞʘʣ ʪʠʪʨ ʚʠʨʫʩʘ. ɺ 

ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʝ ʜʣʷ ʠʥʘʢʪʠʚʘʮʠʠ ʚʠʨʫ-

ʩʘ ʇɺʕʉ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʥʪʝʨʚʘʣ 24 

ʯʘʩʘ ʠ 0,15%-ʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʪʝʦʪʨʦ-

ʧʠʥʘ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʛʠʜʨʦʢʩʘʣʘ ʜʣʷ ʢʦʥʩʪʨʫʠʨʦ-

ʚʘʥʠʷ ʚʘʢʮʠʥʳ. ɺ ʢʫʣʴʪʫʨʘʣʴʥʫʶ ʞʠʜ-

ʢʦʩʪʴ ʚʠʨʫʩʘ ʇɺʕʉ ʜʦʙʘʚʣʷʣʠ ʛʠʜʨʦʢʩʘʣ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 5 ʠ 10ʦʙ%. ʉʤʝʩʴ ʚʠʨʫʩʘ ʩ 

ʨʘʟʣʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʛʠʜʨʦʢʩʘʣʘ ʚʳ-

ʜʝʨʞʠʚʘʣʠ, ʧʦʤʝʰʠʚʘʷ ʚ ʪʝʯʝʥʠʝ 18 ʯʘʩʦʚ, 

ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 4ʦʉ ʠ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʠ 4000 ʦʙ/ʤʠʥ. ʚ ʪʝ-

ʯʝʥʠʝ 20 ʤʠʥʫʪ. ʅʘʜʦʩʘʜʦʯʥʫʶ ʞʠʜʢʦʩʪʴ 

ʚʠʨʫʩʘ ʇɺʕʉ ʪʠʪʨʦʚʘʣʠ ʚ ʈɻɸ. ʉ ʮʝʣʴʶ 

ʢʦʥʪʨʦʣʷ ʪʠʪʨʘʮʠʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʜʚʝʨ-

ʛʘʣʠ ʠ ʠʩʭʦʜʥʳʡ ʚʠʨʫʩ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ 

ʛʠʜʨʦʢʩʘʣʘ. ʆʧʪʠʤʘʣʴʥʦʡ ʩʯʠʪʘʣʘʩʴ ʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʠʜʨʦʢʩʘʣʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʥ 

ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʨʙʠʨʦʚʘʣ ʚʠʨʫʩ. ʆʧʳʪ ʧʨʦ-

ʚʦʜʠʣʠ ʚ 3-ʭ ʧʦʚʪʦʨʥʦʩʪʷʭ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʧʪʠ-

ʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʛʠʜʨʦʢʩʘʣʘ ʜʣʷ 

ʩʦʨʙʮʠʠ ʚʠʨʫʩʘ ʷʚʣʷʝʪʩʷ 10 ʦʙ.%. ʊʠʪʨ ʚʠ- 

ʨʫʩʘ ʧʨʠ ʵʪʦʤ ʚ ʥʘʜʦʩʘʜʦʯʥʦʡ ʞʠʜʢʦʩʪʠ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʩʥʠʞʘʣʩʷ ʥʘ  

6,0 log2. ɺ ʜʘʣʴʥʝʡʰʝʤ ʫʢʘʟʘʥʥʘʷ ʢʦʥʮʝʥ-

ʪʨʘʮʠʷ ʛʠʜʨʦʢʩʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʥʘʤʠ 

ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʚʘʢʮʠʥʳ.  

ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʚʘʢʮʠʥʳ ʠ ʠʟʫʯʝ-

ʥʠʝ ʝʝ ʩʪʝʨʠʣʴʥʦʩʪʠ, ʙʝʟʚʨʝʜʥʦʩʪʠ ʠ ʠʤ-

ʤʫʥʦʛʝʥʥʦʩʪʠ. ɺʘʢʮʠʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ   ʞʠʜʢʦʩʪʴ   ʩʚʝʪʣʦ-ʨʦʟʦʚʦʛʦ  ʮʚʝʪʘ   ʩʦ 

ʩʣʘʙʦʡ ʦʧʘʣʝʩʮʝʥʮʠʝʡ. ɼʣʷ ʢʦʥʩʪʨʫʠʨʦʚʘ-

ʥʠʷ ʚʘʢʮʠʥʳ ʚ ʢʘʯʝʩʪʚʝ ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʠʨʫʩ ʇɺʕʉ 

ʂʄʀʕɺ-14ʚ ʚ ʪʠʪʨʝ 7,0ï8,0 log2, ʚʳʨʘʱʝʥ-

ʥʳʡ ʚ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ CRFK, ʚ ʢʘʯʝʩʪʚʝ 

ʠʥʘʢʪʠʚʘʪʦʨʘ ʚʠʨʫʩʘ ï ʪʝʦʪʨʦʧʠʥ ʚ 0,15% 

ʢʦʥʮʝʥʪʨʘʮʠʠ, ʚ ʢʘʯʝʩʪʚʝ ʘʜʲʶʚʘʥʪʘ ï ʛʠʜ-

ʨʦʢʩʘʣ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 10 ʦʙ%.  

ʉʧʦʩʦʙ ʠʟʛʦʪʦʚʣʝʥʠʷ ʚʘʢʮʠʥʳ ʚʢʣʶ-

ʯʘʣ ʨʝʧʨʦʜʫʢʮʠʶ ʚʠʨʫʩʘ, ʝʛʦ ʠʥʘʢʪʠʚʘʮʠʶ 

ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʚʘʢʮʠʥʳ.  

ɺʠʨʫʩ ʇɺʕʉ ʨʝʧʨʦʜʫʮʠʨʦʚʘʣʠ ʥʘ 

ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ CRFK ʩʦ ʩʨʝʜʦʡ ʀʛʣʘ ʠ 

10% ʩʳʚʦʨʦʪʢʘʤʠ ʵʤʙʨʠʦʥʦʚ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʩʪʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚ 

1,5-ʣʠʪʨʦʚʳʭ ʤʘʪʨʘʩʘʭ ʠʣʠ ʚ 2-ʣʠʪʨʦʚʳʭ 

ʨʦʣʣʝʨʥʳʭ ʬʣʘʢʦʥʘʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫ-          

ʨʝ +37ʦʉ. ɿʘʨʘʞʘʶʱʘʷ ʜʦʟʘ ʚʠʨʫʩʘ ʩʦʩʪʘʚ-

ʣʷʣʘ 0,0005 ɻɸɽ/ʢʣ. ʋʨʦʞʘʡ ʚʠʨʫʩʘ ʩʦʙʠ-

ʨʘʣʠ ʯʝʨʝʟ 3ï4 ʩʫʪʦʢ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʦ-

ʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʠ 

ʦʪʪʘʠʚʘʥʠʷ ʤʘʪʨʘʩʦʚ ʠ ʬʣʘʢʦʥʦʚ.  

ɺʠʨʫʩʥʦʝ ʩʳʨʴʝ ʠʥʘʢʪʠʚʠʨʦʚʘʣʠ 

ʪʝʦʪʨʦʧʠʥʦʤ ʚ 0,15%-ʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ 

ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +37ʦʉ ʠ 

ʜʦʙʘʚʣʷʣʠ ʛʠʜʨʦʢʩʘʣ ʜʦ ʢʦʥʝʯʥʦʡ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ 10 ʦʙ%. ɺʘʢʮʠʥʘ ʙʳʣʘ ʩʪʝʨʠʣʴʥʦʡ 

ʚ ʦʪʥʦʰʝʥʠʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠ ʛʨʠʙʢʦʚʦʡ 

ʤʠʢʨʦʬʣʦʨʳ. ʇʨʠ ʧʦʜʢʦʞʥʦʤ ʚʚʝʜʝʥʠʠ ʧʦ 

0,5 ʩʤ3 ʙʝʣʳʤ ʤʳʰʘʤ ʥʝ ʚʳʟʳʚʘʣʘ ʠʭ ʛʠ-

ʙʝʣʠ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʤʝʩʪʝ 

ʚʚʝʜʝʥʠʷ. 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ 

ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʳ ʪʨʠ ʝʝ ʩʝʨʠʠ 

ʙʳʣʠ ʧʨʦʚʝʨʝʥʳ ʥʘ ʠʤʤʫʥʦʛʝʥʥʫʶ ʘʢʪʠʚ-

ʥʦʩʪʴ, ʙʘʢʪʝʨʠʘʣʴʥʫʶ ʠ ʛʨʠʙʢʦʚʫʶ ʩʪʝ-

ʨʠʣʴʥʦʩʪʴ ʠ ʙʝʟʚʨʝʜʥʦʩʪʴ ʯʝʨʝʟ 6, 12, 18 ʠ 

24 ʤʝʩʷʮʘ ʭʨʘʥʝʥʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 10ï

18ʦʉ.  

ʇʨʠ ʵʪʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʘʢʮʠʥʘ 

ʦʩʪʘʚʘʣʘʩʴ ʩʪʝʨʠʣʴʥʦʡ ʠ ʙʝʟʚʨʝʜʥʦʡ ʚ ʪʝ-

ʯʝʥʠʝ 24 ʤʝʩʷʮʝʚ (ʩʨʦʢ ʥʘʙʣʶʜʝʥʠʷ). ʆʜ-

ʥʘʢʦ ʠʤʤʫʥʦʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʝʝ ʧʦʩʣʝ   

18-ʤʝʩʷʯʥʦʛʦ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʩʥʠʞʘʣʘʩʴ.  

ʇʦʵʪʦʤʫ ʚ ʫʩʣʦʚʠʷʭ ʭʨʘʥʝʥʠʷ ʧʨʠ ʧʣʶʩ   

10ï18ʦʉ ʦʧʪʠʤʘʣʴʥʳʤ ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ 

ʚʘʢʮʠʥʳ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ 18 ʤʝʩʷʮʝʚ ʩ ʤʦ-

ʤʝʥʪʘ ʠʟʛʦʪʦʚʣʝʥʠʷ (ʪʘʙʣʠʮʘ 1). 
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ʊʘʙʣʠʮʘ 1 ï ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʩʪʝʨʠʣʴʥʦʩʪʴ ʠ ʙʝʟʚʨʝʜʥʦʩʪʴ ʞʠʜʢʦʡ ʢʫʣʴʪʫʨʘʣʴ-

ʥʦʡ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʩʦʨʙʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʇɺʉ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʘ ʭʨʘ-

ʥʝʥʠʷ (n-3) 

 ̄

ʧ/ʧ 
ʇʦʢʘʟʘʪʝʣʠ 

ʉʨʦʢʠ ʭʨʘʥʝʥʠʷ, ʤʝʩʷʮʝʚ 

6 12 18 24 

1 ʠʤʤʫʥʦʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 8,0 8,0 7,0 5,0 

2 ʩʪʝʨʠʣʴʥʦʩʪʴ + + + + 

3 ʙʝʟʚʨʝʜʥʦʩʪʴ + + + + 

ʇʨʠʤʝʯʘʥʠʝ ï « + » ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ;  ʪʠʪʨʳ ʘʥʪʠʪʝʣ ʢ ʇɺʉ ʚ log2  

ʇʝʨʚʦʥʘʯʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʧʦʩʚʷʱʝʥʳ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʮʠʦʥʘʣʴʥʦʡ 

ʠʤʤʫʥʠʟʠʨʫʶʱʝʡ ʜʦʟʳ ʚʘʢʮʠʥʳ. 

ɺ ʦʧʳʪ ʙʳʣʦ ʚʟʷʪʦ 4 ʛʨʫʧʧʳ ʢʨʦʣʠ-

ʢʦʚ, ʧʦ 7 ʚ ʢʘʞʜʦʡ. ɾʠʚʦʪʥʳʭ 2-ʭ ʛʨʫʧʧ 

ʠʤʤʫʥʠʟʠʨʦʚʘʣʠ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʤ ʚʠʨʫ-

ʩʦʤ ʩ 10% ʛʠʜʨʦʢʩʘʣʘ. ʇʝʨʚʦʡ ʛʨʫʧʧʝ ʞʠ-

ʚʦʪʥʳʭ ʚʚʝʣʠ ʚʠʨʫʩ ʚ ʦʙʲʝʤʝ 1,0 ʩʤ3, ʚʪʦ-

ʨʦʡ ï ʚ ʦʙʲʝʤʝ 2,0 ʩʤ3. ʊʨʝʪʴʶ ʛʨʫʧʧʫ 

ʢʨʦʣʠʢʦʚ ʩ ʮʝʣʴʶ ʩʨʘʚʥʝʥʠʷ ʠʤʤʫʥʠʟʠʨʦ-

ʚʘʣʠ ʨʦʩʩʠʡʩʢʦʡ ʚʘʢʮʠʥʦʡ «ʄʫʣʴʪʠʢʘʥ-8» 

ʚ ʜʦʟʝ ʧʦ 2,0 ʩʤ3. ʏʝʪʚʝʨʪʘʷ ʛʨʫʧʧʘ ʥʝʠʤ-

ʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʢʨʦʣʠʢʦʚ ʩʣʫʞʠʣʘ ʢʦʥ-

ʪʨʦʣʝʤ. 

ɺʘʢʮʠʥʳ ʚʚʦʜʠʣʠ ʧʦʜʢʦʞʥʦ ʜʚʫ-

ʢʨʘʪʥʦ ʩ ʠʥʪʝʨʚʘʣʦʤ 21 ʜʝʥʴ. ʏʝʨʝʟ 14 ʠ 

28 ʜʥʝʡ ʧʦʩʣʝ ʠʤʤʫʥʠʟʘʮʠʠ ʦʪ ʞʠʚʦʪʥʳʭ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʦʙʳ ʢʨʦʚʠ ʠ ʦʧʨʝʜʝʣʝʥ 

ʪʠʪʨ ʘʥʪʠʪʝʣ ʧʨʦʪʠʚ ʚʠʨʫʩʘ ʇɺʕʉ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʫ ʚʩʝʭ ʞʠʚʦʪʥʳʭ ʧʦʣʫ-

ʯʝʥ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʫʞʝ 

ʢ 14 ʜʥʶ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚʘʢʮʠʥʳ. ʅʘʠʙʦ-

ʣʝʝ ʚʳʩʦʢʠʝ ʪʠʪʨʳ ʘʥʪʠʪʝʣ ʠʤʝʣʠ ʞʠʚʦʪ-

ʥʳʝ, ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʝ ʧʦ 2,0 ʩʤ3 ʩʢʦʥ-

ʩʪʨʫʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʦʡ ʧʨʦʪʠʚ ʇɺʕʉ ʠ 

ʚʘʢʮʠʥʦʡ «ʄʫʣʴʪʠʢʘʥ-8». ʂ 28 ʜʥʶ ʧʦʩʣʝ 

ʠʤʤʫʥʠʟʘʮʠʠ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʞʠʚʦʪʥʳʝ 

ʠʤʝʣʠ ʟʘʱʠʪʥʳʝ ʪʠʪʨʳ ʘʥʪʠʪʝʣ 1:256. ɺ 

ʤʝʩʪʘʭ ʚʚʝʜʝʥʠʷ ʚʘʢʮʠʥ ʧʨʠʧʫʭʣʦʩʪʝʡ ʠ 

ʙʦʣʝʟʥʝʥʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʦʧʳʪʘ ʥʝ 

ʦʪʤʝʯʘʣʦʩʴ. 

ʀʟʫʯʝʥʠʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʧʘʨʚʦʚʠʨʫʩʥʦʛʦ 

 ʵʥʪʝʨʠʪʘ ʧʨʦʚʝʜʝʥʦ ʪʘʢʞʝ ʚ ʦʧʳʪʝ ʥʘ ʩʦ-

ʙʘʢʘʭ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ ʩʝ-

ʨʦʥʝʛʘʪʠʚʥʳʝ ʞʠʚʦʪʥʳʝ, ʢʦʪʦʨʳʭ ʨʘʩʧʨʝ-

ʜʝʣʠʣʠ  ʥʘ  ʯʝʪʳʨʝ   ʛʨʫʧʧʳ  ʧʦ  ʧʨʠʥʮʠʧʫ 

ʘʥʘʣʦʛʦʚ, ʧʦ 6 ʞʠʚʦʪʥʳʭ ʚ ʢʘʞʜʦʡ. ɾʠʚʦʪ-

ʥʳʭ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʚʘʢʮʠʥʠʨʦʚʘʣʠ ʢʦʥ-

ʩʪʨʫʠʨʫʝʤʦʡ ʚʘʢʮʠʥʦʡ ʜʚʫʢʨʘʪʥʦ ʧʦ        

1,0 ʩʤ3 ʩ ʠʥʪʝʨʚʘʣʦʤ 21 ʜʝʥʴ. ɺʘʢʮʠʥʫ ʚʚʦ-

ʜʠʣʠ ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʩ ʚʥʫʪʨʝʥʥʝʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʙʝʜʨʘ.  

ɾʠʚʦʪʥʳʭ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʠʤʤʫʥʠʟʠ-

ʨʦʚʘʣʠ ʧʦ ʪʘʢʦʡ ʞʝ ʩʭʝʤʝ ʧʦ 2,0 ʩʤ3, ʘ ʞʠ-

ʚʦʪʥʳʭ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ï ʚʘʢʮʠʥʦʡ ʄʫʣʴ-

ʪʠʢʘʥ-8 ʧʦ 2,0 ʩʤ3. ʅʝʚʘʢʮʠʥʠʨʦʚʘʥʥʳʝ 

ʞʠʚʦʪʥʳʝ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʳ ʩʣʫʞʠʣʠ ʢʦʥ-

ʪʨʦʣʝʤ. 

ɼʦ ʚʘʢʮʠʥʘʮʠʠ, ʯʝʨʝʟ 21 ʜʝʥʴ ʧʦʩʣʝ 

ʧʝʨʚʦʛʦ ʚʚʝʜʝʥʠʷ ʚʘʢʮʠʥʳ ʠ ʯʝʨʝʟ 14 ʜʥʝʡ 

ʧʦʩʣʝ ʚʪʦʨʦʛʦ ʚʚʝʜʝʥʠʷ ʫ ʚʩʝʭ ʚʘʢʮʠʥʠʨʦ-

ʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ 

ʢʨʦʚʠ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʪʨʦʚ ʘʥʪʠ-

ʪʝʣ. ʊʠʪʨʳ ʘʥʪʠʪʝʣ ʧʨʦʪʠʚ ʧʘʨʚʦʚʠʨʫʩʥʦ-

ʛʦ ʵʥʪʝʨʠʪʘ ʦʧʨʝʜʝʣʷʣʠ ʚ ʈʊɻɸ.  

ɿʘ ʚʩʝʤʠ ʞʠʚʦʪʥʳʤʠ ʚʝʣʠ ʥʘʙʣʶʜʝʥʠʝ 

ʚ ʪʝʯʝʥʠʝ 21 ʜʥʷ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʫ ʞʠʚʦʪʥʳʭ, ʚʘʢʮʠʥʠʨʦ-

ʚʘʥʥʳʭ ʚʘʢʮʠʥʦʡ ʧʨʦʪʠʚ ʇɺʕʉ, ʪʠʪʨʳ ʘʥ-

ʪʠʪʝʣ ʢ ʧʘʨʚʦʚʠʨʫʩʫ ʥʘ 21-ʡ ʜʝʥʴ ʧʦʩʣʝ 

ʧʝʨʚʦʛʦ ʚʚʝʜʝʥʠʷ ʚʘʢʮʠʥʳ ʠ ʥʘ 14 ʜʝʥʴ ʧʦ- 

ʩʣʝ ʚʪʦʨʦʛʦ ʚʚʝʜʝʥʠʷ ʙʳʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʳʩʦʢʠʤʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ 

ʪʠʪʨʦʚ ʘʥʪʠʪʝʣ ʫ ʞʠʚʦʪʥʳʭ, ʚʘʢʮʠʥʠʨʦ-

ʚʘʥʥʳʭ ʚʘʢʮʠʥʦʡ ʄʫʣʴʪʠʢʘʥ-8 (ʧʨʦʪʠʚ 

ʯʫʤʳ, ʧʘʨʚʦʚʠʨʫʩʘ, ʘʜʝʥʦʚʠʨʫʩʘ, ʢʦʨʦʥʘ-

ʚʠʨʫʩʘ, ʣʝʧʪʦʩʧʠʨʦʟʘ ʠ ʙʝʰʝʥʩʪʚʘ) (6,0ï  

8,0 log2). ɺʩʝ ʞʠʚʦʪʥʳʝ ʚ ʪʝʯʝʥʠʝ 21 ʜʥʷ 

ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ ʦʩʪʘʚʘʣʠʩʴ ʢʣʠʥʠʯʝʩʢʠ 

ʟʜʦʨʦʚʳʤʠ, ʠʤʝʣʠ ʭʦʨʦʰʠʡ ʘʧʧʝʪʠʪ, ʢʘʢʠʝ 

ʣʠʙʦ ʤʝʩʪʥʳʝ ʨʝʘʢʮʠʠ ʥʘ ʤʝʩʪʝ ʚʚʝʜʝʥʠʷ 

ʚʘʢʮʠʥʳ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. 
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ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʦʧʳʪʝ ʠʤʤʫʥʦ-

ʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦʡ ʩʝʨʠʠ ʚʘʢʮʠʥʳ ʧʨʦʚʝʨʷʣʘʩʴ ʩʦ-

ʛʣʘʩʥʦ ʧʨʦʛʨʘʤʤʝ, ʫʪʚʝʨʞʜʝʥʥʦʡ ʥʘʯʘʣʴ-

ʥʠʢʦʤ ɼʝʧʘʨʪʘʤʝʥʪʘ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʠ ʧʨʦ-

ʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʥʘʜʟʦʨʘ ʄʠʥʩʝʣʴʭʦʟʧʨʦ-

ʜʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ. 

ɺ ɹʨʝʩʪʩʢʦʡ ʛʦʨʚʝʪʩʪʘʥʮʠʠ ʙʳʣʦ 

ʧʨʠʚʠʪʦ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʦʡ 68 

ʩʦʙʘʢ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ ʠ ʧʦʨʦʜ, ʧʨʠʥʘʜʣʝ-

ʞʘʱʠʭ ʛʨʘʞʜʘʥʘʤ ɹʨʝʩʪʘ. ɺʘʢʮʠʥʫ ʚʚʦʜʠ-

ʣʠ ʧʦʜʢʦʞʥʦ ʟʘ ʣʦʧʘʪʢʦʡ ʜʚʘʞʜʳ ʩ ʠʥʪʝʨ-

ʚʘʣʦʤ 21 ʜʝʥʴ: ʜʣʷ ʩʦʙʘʢ ʢʨʫʧʥʳʭ ʧʦʨʦʜ ʚ 

ʜʦʟʝ 2,0 ʩʤ3, ʜʣʷ ʩʦʙʘʢ ʤʝʣʢʠʭ ʧʦʨʦʜ ï     

1,0 ʩʤ3. ɾʘʣʦʙʳ ʩʦ ʩʪʦʨʦʥʳ ʚʣʘʜʝʣʴʮʝʚ 

ʩʦʙʘʢ, ʦʩʣʦʞʥʝʥʠʷ ʠʣʠ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʩʣʝ 

ʧʨʠʚʠʚʦʢ ʞʠʚʦʪʥʳʭ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʯʥʦʛʦ 

ʧʘʪʨʦʥʘʞʘ ʥʝ ʦʪʤʝʯʝʥʳ.  

  

ɺʓɺʆɼʓ 

1 ɺʘʢʮʠʥʘ ʞʠʜʢʘʷ ʢʫʣʴʪʫʨʘʣʴʥʘʷ ʠʥ- 

ʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʩʦʨʙʠʨʦʚʘʥʥʘʷ ʧʨʦʪʠʚ 

ʧʘʨʚʦʚʠʨʫʩʥʦʛʦ ʵʥʪʝʨʠʪʘ ʩʦʙʘʢ «ʇʘʨʚʦ- 

ʚʘʢ» ʷʚʣʷʝʪʩʷ ʙʝʟʚʨʝʜʥʳʤ, ʩʪʝʨʠʣʴʥʳʤ ʠ 

ʚʳʩʦʢʦ ʠʤʤʫʥʦʛʝʥʥʳʤ ʧʨʝʧʘʨʘʪʦʤ, ʢʦʪʦ-

ʨʳʡ ʧʦ ʩʚʦʝʡ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʥʝ ʫʩʪʫʧʘʝʪ ʢʦʤʤʝʨʯʝʩʢʠʤ ʚʘʢ-

ʮʠʥʘʤ ʟʘʨʫʙʝʞʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

2 ʇʨʠ ʠʤʤʫʥʠʟʘʮʠʠ ʫʢʘʟʘʥʥʦʡ ʚʘʢʮʠ-

ʥʦʡ ʢʨʦʣʠʢʦʚ ʠ ʩʦʙʘʢ ʜʚʫʢʨʘʪʥʦ ʩ ʠʥʪʝʨʚʘ-

ʣʦʤ 14ï21 ʜʝʥʴ ʚ ʦʙʲʝʤʝ 2,0 ʩʤ3 ʯʝʨʝʟ 28ï

35 ʜʥʝʡ ʦʪ ʥʘʯʘʣʘ ʠʤʤʫʥʠʟʘʮʠʠ ʦʥʠ ʠʤʝʣʠ 

ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʠʪʨʳ  ʘʥʪʠʪʝʣ 1:128ï1:256,  

ʯʝʤ ʧʨʠ ʠʤʤʫʥʠʟʘʮʠʠ ʢʦʤʤʝʨʯʝʩʢʦʡ ʚʘʢ-

ʮʠʥʦʡ ʄʫʣʴʪʠʢʘʥ-8 1:64ï1:256. 

3 ʉʢʦʥʩʪʨʫʠʨʦʚʘʥʥʘʷ ʚʘʢʮʠʥʘ ʚ ʢʘʯʝ- 

ʩʪʚʝ ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʚʢʣʶ-

ʯʘʝʪ ʚʠʨʫʩ ʇɺʕʉ ʂʄʀʕɺ-14ʚ ʚ ʪʠʪʨʝ 7,0ï

8,0 log2, ʚʳʨʘʱʝʥʥʳʡ ʚ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ 

CRFK, ʚ ʢʘʯʝʩʪʚʝ ʠʥʘʢʪʠʚʘʪʦʨʘ ʚʠʨʫʩʘ ï 

ʪʝʦʪʨʦʧʠʥ ʚ 0,15%-ʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʚ 

ʢʘʯʝʩʪʚʝ ʘʜʲʶʚʘʥʪʘ ï ʛʠʜʨʦʢʩʘʣ ʚ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ 10 ʦʙ%.  

4 ʉʧʦʩʦʙ ʠʟʛʦʪʦʚʣʝʥʠʷ ʚʘʢʮʠʥʳ ʚʢʣʶ-

ʯʘʝʪ ʨʝʧʨʦʜʫʢʮʠʶ ʚʠʨʫʩʘ, ʝʛʦ ʠʥʘʢʪʠʚʘ-

ʮʠʶ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʚʘʢʮʠʥʳ.  

ɺʠʨʫʩ ʇɺʕʉ ʨʝʧʨʦʜʫʮʠʨʫʶʪ ʥʘ ʢʫʣʴ-

ʪʫʨʝ ʢʣʝʪʦʢ CRFK ʩʦ ʩʨʝʜʦʡ ʀʛʣʘ ʠ 10% 

ʩʳʚʦʨʦʪʢʘʤʠ ʵʤʙʨʠʦʥʦʚ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦ-

ʛʦ ʩʢʦʪʘ ʚ ʩʪʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚ 1,5-

ʣʠʪʨʦʚʳʭ ʤʘʪʨʘʩʘʭ ʠʣʠ ʚ 2-ʣʠʪʨʦʚʳʭ ʨʦʣ-

ʣʝʨʥʳʭ ʬʣʘʢʦʥʘʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37ʦʉ.  

ɿʘʨʘʞʘʶʱʘʷ ʜʦʟʘ ʚʠʨʫʩʘ ʩʦʩʪʘʚʣʷʣʘ 

0,0005 ɻɸɽ/ʢʣ. ʋʨʦʞʘʡ ʩʦʙʠʨʘʶʪ ʯʝʨʝʟ 3ï

4 ʩʫʪʦʢ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʦʩʣʝ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦʛʦ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʠ ʦʪʪʘʠʚʘʥʠʷ 

ʤʘʪʨʘʩʦʚ ʠ ʬʣʘʢʦʥʦʚ.  

ɺʠʨʫʩʥʦʝ ʩʳʨʴʝ ʠʥʘʢʪʠʚʠʨʫʶʪ ʪʝʦ-  

ʪʨʦʧʠʥʦʤ ʚ 0,15%-ʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʪʝ-

ʯʝʥʠʝ 24 ʯʘʩʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37ʦʉ ʠ ʜʦ-

ʙʘʚʣʷʶʪ ʛʠʜʨʦʢʩʘʣ ʜʦ ʢʦʥʝʯʥʦʡ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ 10 ʦʙ%.  

5 ʍʨʘʥʝʥʠʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 4ï10ʦʉ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʦʜʥʦʩʪʴ ʚʘʢʮʠʥʳ ʚ ʪʝʯʝʥʠʝ 

18 ʤʝʩʷʮʝʚ ʩʦ ʜʥʷ ʠʟʛʦʪʦʚʣʝʥʠʷ.  

6 ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʳ ʊʅʇɸ (ʊʋ, ʦʧʳʪʥʦ-

ʧʨʦʤʳʰʣʝʥʥʳʡ ʨʝʛʣʘʤʝʥʪ, ʠʥʩʪʨʫʢʮʠʷ ʧʦ 

ʧʨʠʤʝʥʝʥʠʶ) ʥʘ ʚʘʢʮʠʥʫ ʞʠʜʢʫʶ ʢʫʣʴʪʫ-

ʨʘʣʴʥʫʶ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʫʶ ʩʦʨʙʠʨʦʚʘʥ-

ʥʫʶ ʧʨʦʪʠʚ ʧʘʨʚʦʚʠʨʫʩʥʦʛʦ ʵʥʪʝʨʠʪʘ ʩʦ-

ʙʘʢ «ʇʘʨʚʦʚʘʢ». 
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ɺʃʀʗʅʀɽ ɼʀʇɽʇʊʀɼɸ PRO-LEU ʅɸ ʆɹʋʏɽʅʀɽ ʀʅʉʊʈʋʄɽʅʊɸʃʔʅʆʄʋ 

ʆɹʆʈʆʅʀʊɽʃʔʅʆʄʋ ʈɽʌʃɽʂʉʋ ʀʅɹʈɽɼʅʓʍ ʂʈʓʉ SHR 

 

ʈʝʟʶʤʝ 
ʉʦʧʦʩʪʘʚʣʝʥʳ ʵʬʬʝʢʪʳ ʩʪʘʥʜʘʨʪʥʦʛʦ ʥʦʦʪʨʦʧʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʠʨʘʮʝʪʘʤ ʠ ʜʠʧʝʧʪʠʜʘ Pro-Leu 

(Sigma, ʉʐɸ):  ʦʮʝʥʝʥʦ ʠʭ ʚʦʟʤʦʞʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʳʨʘʙʦʪʢʫ ʫʩʣʦʚʥʦʨʝʬʣʝʢʪʦʨʥʦʛʦ ʥʘʚʳʢʘ (ʩ ʘʚʝʨʩʠʚʥʳʤ 

ʧʦʜʢʨʝʧʣʝʥʠʝʤ) ʠ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʢʨʳʩ SHR. ɼʣʠʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʣʠʣ-ʣʝʡʮʠʥʘ  (ʀʌɹ-30;  25-

29 ʠʣʠ 88 ʚʚʝʜʝʥʠʡ, ʚ/ʞ, 0,5 ʤʛ/ʢʛ) ʦʙʣʝʛʯʘʝʪ  ʦʙʫʯʝʥʠʝ ʢʨʳʩ SHR ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʤʫ ʋʈ ʥʘʞʘʪʠʷ ʥʘ ʧʝ-

ʜʘʣʴ ʚ ʦʧʝʨʘʥʪʥʦʡ ʢʘʤʝʨʝ (ʩ ʘʚʝʨʩʠʚʥʳʤ ʵʣʝʢʪʨʦʙʦʣʝʚʳʤ ʧʦʜʢʨʝʧʣʝʥʠʝʤ). ʕʪʘʣʦʥʥʳʡ ʥʦʦʪʨʦʧ ʧʠʨʘʮʝʪʘʤ  

(25-29 ʠʣʠ 88 ʚʚʝʜʝʥʠʡ, ʚ/ʞ, 250 ʤʛ/ʢʛ) ʦʢʘʟʳʚʘʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʦʝ ʜʝʡʩʪʚʠʝ, 

ʯʝʤ ʧʨʦʣʠʣ-ʣʝʡʮʠʥ.  ʇʨʠ ʵʪʦʤ ʵʬʬʝʢʪʠʚʥʘʷ ʜʦʟʘ ʧʠʨʘʮʝʪʘʤʘ ʚ 500 ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʫʶ ʪʝʩʪʠʨʫʝʤʦʛʦ 

ʜʠʧʝʧʪʠʜʘ. ɺ ʫʩʣʦʚʠʷʭ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ (56  ʚʚʝʜʝʥʠʡ ʚ/ʞ) ʥʠ ʜʠʧʝʧʪʠʜ  Pro-Leu (0,5 ʤʛ/ʢʛ), ʥʠ ʧʠ-

ʨʘʮʝʪʘʤ (250 ʤʛ/ʢʛ) ʚ ʪʝʩʪʝ ʪʝʤʥʦʡ/ʩʚʝʪʣʦʡ ʢʘʤʝʨʳ ʥʝ ʦʢʘʟʳʚʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ ʘʥʢʩʠʦʣʠʪʠ-

ʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ (ʪ.ʝ. ʥʝ ʩʥʠʞʘʣʠ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ).  

 

Summary  
Psychotropic effects of the standard nootropic piracetam and Pro-Leu (Sigma, USA) in relation to generation 

of conditional reflex (with aversive reinforcement) in SHR rat were compared. In addition, we studied the influence 

of Pro-Leu and piracetam on the level of anxiety of SHR rat. Prolonged use of Pro-Leu (administration per os, 25-

88 fold, 0.5 mg/kg) improves learning of rats SHR instrumental conditional reflex of pressing a pedal in an operant 

chamber. The nootropic effect of dipeptide was statistically significantly higher, and effective dose was 500 times 

lower than the dose of a reference nootropic. In conditions of prolonged use (administration per os, 56 fold) nor the 

Pro-Leu (0.5 mg/kg), neither piracetam (250 mg/kg) in dark/bright camera test had not statistically significant anxi-

olytic effect (i.e., did not reduce the level of anxiety). 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 09.12.2015 ʛ. 

ɺɺɽɼɽʅʀɽ 

ʉʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʜʚʠʛʘʪʝʣʴʥʳʤʠ ʠ 

ʩʝʥʩʦʨʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʢʦʛʥʠ-

ʪʠʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ  

ʜʦʩʪʠʛʘʪʴ ʫʨʦʚʥʷ ʜʝʤʝʥʮʠʠ; ʫ ʧʘʮʠʝʥʪʦʚ 

ʦʪʤʝʯʘʶʪʩʷ ʜʝʣʠʨʠʡ, ʣʠʯʥʦʩʪʥʳʝ ʠʟʤʝʥʝ-

ʥʠʷ, ʘʬʬʝʢʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʛʘʣʣʶʮʠ-

ʥʘʮʠʠ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʦʛʨʘʥʠʯʝʥʥʳʝ ʜʝʬʝʢ-

ʪʳ ʚʳʩʰʠʭ ʤʦʟʛʦʚʳʭ ʬʫʥʢʮʠʡ (ʘʧʨʘʢʩʠʷ, 

ʘʬʘʟʠʷ, ʤʥʝʩʪʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ) [2]. 

ʇʦ ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ, ʩʦʩʫʜʠʩʪʘʷ ʜʝʤʝʥ-

ʮʠʷ (ʉɼ) ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʫʩʪʫʧʘʝʪ 

ʣʠʰʴ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ (ɹɸ) [17]. ɸʨ-

ʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ (ɸɻ) ʷʚʣʷʝʪʩʷ ʠʟ-

ʚʝʩʪʥʳʤ  ʬʘʢʪʦʨʦʤ  ʨʠʩʢʘ   ʚʦʟʥʠʢʥʦʚʝʥʠʷ  

ʠʥʩʫʣʴʪʘ ʠ ʩʦʩʫʜʠʩʪʳʭ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫ-

ʰʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʉɼ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ 

ʠʰʝʤʠʯʝʩʢʦʡ ʉɼ ʟʥʘʯʠʪʝʣʴʥʦ ʯʘʱʝ ʚʩʪʨʝ-

ʯʘʝʪʩʷ ɸɻ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʠʮʘʤʠ, ʩʪʨʘʜʘ-

ʶʱʠʤʠ ɹɸ [9]. ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ɸɻ ʚʩʪʨʝ-

ʯʘʝʪʩʷ ʫ ʣʠʮ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫ-

ʰʝʥʠʡ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʙʦʣʝʝ ʧʦʟʜʥʝʤ ʝʝ 

ʨʘʟʚʠʪʠʠ [9]. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ, 

ʚʳʩʦʢʦ ʘʢʪʫʘʣʴʥʦ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʜʝʢʚʘʪʥʳʭ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʳʭ ʤʦʜʝʣʝʡ, ʚʝʜʫʱʠʭ ʢ ʨʘʟʨʘ-

ʙʦʪʢʝ ʵʬʬʝʢʪʠʚʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ (ʃʉ) ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʪʝʨʘʧʠʠ 

ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʦ-

ʩʫʜʠʩʪʳʤʠ  ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟ- 
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ʛʘ. ʊʘʢʦʝ ʃʉ ʤʦʛʣʦ ʙʳ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʫ ʣʠʮ ʩ 

ɸɻ, ʨʫʪʠʥʥʦ ʚʳʧʦʣʥʷʶʱʠʭ ʩʣʦʞʥʦʢʦʦʨ-

ʜʠʥʘʮʠʦʥʥʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʦʧʝʨʘ- 

ʪʦʨʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩ-

ʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠ ʪ.ʜ.), ʚ ʪ.ʯ. ʦʩʫ-

ʱʝʩʪʚʣʷʝʤʳʭ ʚ ʩʪʨʝʩʩʦʛʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

ʉʧʦʥʪʘʥʥʦ ʛʠʧʝʨʪʝʥʟʠʚʥʳʝ ʢʨʳʩʳ 

SHR ï ʣʘʙʦʨʘʪʦʨʥʳʝ ʢʨʳʩʳ ʩ ʛʝʥʝʪʠʯʝʩʢʠ 

ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʦʩʦʙʠ ʫʢʘʟʘʥʥʦʡ ʣʠʥʠʠ ʨʘʩʩʤʘʪʨʠ-

ʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʦ-

ʜʝʣʠ ɸɻ ʠ ʮʝʨʝʙʨʘʣʴʥʳʭ ʩʦʩʫʜʠʩʪʳʭ ʥʘʨʫ-

ʰʝʥʠʡ [9]. ʂʨʳʩʳ ʣʠʥʠʠ SHR ʷʚʣʷʶʪʩʷ 

ʥʦʨʤʦʪʝʥʟʠʚʥʳʤʠ ʧʨʠ ʨʦʞʜʝʥʠʠ, ʦʜʥʘʢʦ ʫ 

ʥʠʭ ʧʦʩʪʝʧʝʥʥʦ (ʫʞʝ ʚ ʧʝʨʚʳʝ 2ï4 ʤʝʩʷʮʘ) 

ʞʠʟʥʠ ʨʘʟʚʠʚʘʝʪʩʷ ʪʷʞʝʣʘʷ ʛʠʧʝʨʪʝʥʟʠʷ 

[9]. ɺ 6 ʤʝʩʷʮʝʚ ʫ ʠʥʙʨʝʜʥʳʭ ʢʨʳʩ SHR 

ʨʘʟʚʠʚʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʛʠʧʝʨʪʝʥʟʠʷ [9]. 

SHR ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʤʦʜʝʣʴ, ʥʘʠʙʦ-

ʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʱʘʷʩʷ ʜʣʷ ʦʮʝʥʢʠ 

ʧʨʠʯʠʥ ʥʘʨʫʰʝʥʠʡ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘ-

ʱʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʩʧʦʩʦʙʦʚ ʝʛʦ ʣʝʯʝʥʠʷ 

[9]. ʋ ʢʨʳʩ SHR ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʩ 

ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝ-

ʥʠʷ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʘʪʨʦʬʠʠ ʤʦʟʛʘ, ʛʠʙʝʣʴ 

ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ, ʘ ʪʘʢʞʝ ʛʣʠʘʣʴʥʳʝ ʨʝʘʢ-

ʮʠʠ ï ʵʪʠ ʷʚʣʝʥʠʷ ʠʤʝʶʪ ʤʥʦʛʦ ʦʙʱʝʛʦ ʩ 

ʥʘʨʫʰʝʥʠʷʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʥʘ ʬʦʥʝ ɸɻ 

ʫ ʯʝʣʦʚʝʢʘ [9]. ɺʳʰʝʩʢʘʟʘʥʥʦʝ ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʨʳʩ SHR ʢʘʢ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʫʶ ʤʦʜʝʣʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʚʨʝ-

ʞʜʝʥʠʡ, ʠʥʜʫʮʠʨʫʝʤʳʭ ɸɻ. ʄʠʢʨʦʘʥʘʪʦ-

ʤʠʯʝʩʢʠʝ, ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʠ ʥʝʡʨʦʭʠʤʠʯʝ-

ʩʢʠʝ ʠʟʤʝʥʝʥʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʜʝʬʠʮʠʪ ʭʦ-

ʣʠʥʝʨʛʠʯʝʩʢʦʡ ʥʝʡʨʦʪʨʘʥʩʤʠʩʩʠʠ [9])   

ʧʦʜʢʨʝʧʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʞʠʚʦʪʥʳʭ ʫʢʘʟʘʥʥʦʡ ʣʠʥʠʠ ʜʣʷ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʉɼ [9]. ʋʯʠʪʳʚʘʷ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʦ ʧʦʟʠʪʠʚʥʦʤ ʚʣʠʷʥʠʠ ʜʠʧʝʧʪʠʜʘ 

Pro-Leu ʥʘ ʧʨʦʮʝʩʩʳ ʦʙʫʯʝʥʠʷ [3, 5, 6], 

ʧʝʨʩʧʝʢʪʠʚʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʦʮʝʥʢʘ 

ʝʛʦ ʚʦʟʤʦʞʥʦʛʦ ʦʙʣʝʛʯʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ 

ʥʘ ʦʧʝʨʘʥʪʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠʥʙʨʝʜʥʳʭ 

ʢʨʳʩ SHR. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢ-

ʮʠʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʤʦʞʝʪ ʦʢʘʟʳ-

ʚʘʪʴ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ ʪʝʩʪʠʨʫʝʤʦʛʦ 

ʞʠʚʦʪʥʦʛʦ [23]. ʇʦ ʜʘʥʥʳʤ Ferguson S.A.,  

Gray E.P. (2005) [15], ʧʦʚʝʜʝʥʠʝ ʠʥʙʨʝʜ-

ʥʳʭ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʢʨʳʩ SHR (ʚ ʩʨʘʚʥʝ-

ʥʠʠ ʩ ʢʨʳʩʘʤʠ Wistar-Kyoto (WKY) ʠ 

Sprague-Dawley) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʝʥʴʰʠ-

ʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʪʨʝʚʦʞʥʦʩʪʠ ʚ ʪʝʩʪʘʭ 

ʦʪʢʨʳʪʦʝ ʧʦʣʝ (ʆʇ) ʠ ʧʨʠʧʦʜʥʷʪʳʡ ʢʨʝ-

ʩʪʦʦʙʨʘʟʥʳʡ ʣʘʙʠʨʠʥʪ (ʇʂʃ), ʧʨʠʯʝʤ ʵʪʠ 

ʨʘʟʣʠʯʠʷ ʫʩʠʣʠʚʘʶʪʩʷ ʧʦ ʤʝʨʝ ʩʪʘʨʝʥʠʷ 

[15].  

ʅʝʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ 

ʦʮʝʥʢʝ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ (ʋʊ) ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʛʨʳʟʫʥʦʚ ʤʦʞʝʪ ʟʘʪʨʫʜʥʠʪʴ ʘʥʘʣʠʟ 

ʠ ʧʨʠʚʝʩʪʠ ʢ (ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ) 

ʥʝʚʝʨʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ [11]. 

Bouwknecht J.A., Paylor R. (2008) ʧʦʜʯʝʨ-

ʢʠʚʘʶʪ: ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʋʊ ʥʝʚʦʟʤʦʞʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʦʜʥʦʛʦ ʪʦʣʴʢʦ ʧʘʨʘʤʝʪʨʘ ʦʜʥʦʡ 

ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʘʨʘʜʠʛʤʳ [11]. ʈʘʥʝʝ ʥʘʤʠ 

ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʥʘʣʠʯʠʝ ʘʥʢʩʠʦʣʠʪʠʯʝʩʢʦʛʦ 

ʜʝʡʩʪʚʠʷ ʜʠʧʝʧʪʠʜʘ Pro-Leu ʚ ʫʩʣʦʚʠʷʭ 

ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʦʛʦ «ʩʪʨʝʩʩʘ ʥʦʚʠʟʥʳ» ï ʚ 

ʘʧʧʘʨʘʪʘʭ «OPTO-MAX» ʠ Contextual 

Place Preference Box, ʘ ʪʘʢʞʝ ʚ ʤʝʪʦʜʠʢʝ 

ʢʦʥʬʣʠʢʪʥʦʡ ʩʠʪʫʘʮʠʠ (ʚʘʨʠʘʥʪ Vogel) ï ʚ 

ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʘ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

[8]. ʇʨʠ ʦʮʝʥʢʝ ʚʦʟʤʦʞʥʦʛʦ ʚʣʠʷʥʠʷ Pro-

Leu ʥʘ ʋʊ ʚ ʪʝʩʪʝ «ʪʝʤʥʘʷ/ʩʚʝʪʣʘʷ ʢʘʤʝʨʘ» 

ʢʨʳʩʘʤ SHR ʠ Wistar ʚʚʦʜʠʣʠ ʜʠʧʝʧʪʠʜ 

ʦʜʥʦʢʨʘʪʥʦ; ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʧʨʦʣʠʣ-

ʣʝʡʮʠʥ ʥʝ ʚʣʠʷʣ ʥʘ ʋʊ ʛʨʳʟʫʥʦʚ [8]. ʇʦ-

ʩʢʦʣʴʢʫ ʥʝʣʴʟʷ ʠʩʢʣʶʯʠʪʴ, ʯʪʦ ʦʪʩʫʪʩʪʚʠʝ 

ʵʬʬʝʢʪʘ ʜʠʧʝʧʪʠʜʘ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʚʚʝʜʝʥʠʷ,  

ʥʘʤʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ Pro-

Leu  ʥʘ ʋʊ ʢʨʳʩ SHR ʚ ʪʝʩʪʝ ʪʝʤʥʦʡ/

ʩʚʝʪʣʦʡ ʢʘʤʝʨʳ ʥʘ ʬʦʥʝ ʜʣʠʪʝʣʴʥʦʛʦ 

(ʩʚʳʰʝ 2 ʤʝʩʷʮʝʚ) ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʛʦ    

(ʚ/ʞ) ʚʚʝʜʝʥʠʷ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʘʩʴ ʦʮʝʥʢʘ 

ʚʣʠʷʥʠʷ ʜʣʠʪʝʣʴʥʦʛʦ ʚ/ʞ ʚʚʝʜʝʥʠʷ ʜʠʧʝʧ-

ʪʠʜʘ Pro-Leu ʥʘ ʫʩʧʝʰʥʦʩʪʴ ʚʳʨʘʙʦʪʢʠ ʠ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʫʩʣʦʚʥʦ ʨʝʬʣʝʢʪʦʨʥʦʛʦ 

ʥʘʚʳʢʘ ʥʘʞʘʪʠʷ ʥʘ ʨʳʯʘʛ ʚ ʦʧʝʨʘʥʪʥʦʡ 

ʢʘʤʝʨʝ ʫ ʠʥʙʨʝʜʥʳʭ ʢʨʳʩ SHR, ʘ ʪʘʢʞʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʟʤʦʞʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦ-

ʣʠʣ-ʣʝʡʮʠʥʘ ʥʘ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ (ʋʊ) 

ʢʨʳʩ SHR ʚ ʪʝʤʥʦʡ/ʩʚʝʪʣʦʡ ʢʘʤʝʨʝ. 

 



54                                                                  ʕʢʦʣʦʛʠʷ ʠ ʞʠʚʦʪʥʳʡ ʤʠʨ                                           2/2015 

 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦ-

ʚʦʜʠʣʠ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʧʝʨʘʥʪ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʨʳʩ, ʩʦʧʨʷʞʝʥʥʦʡ ʩ 

ʚʳʨʘʙʦʪʢʦʡ ʫʩʣʦʚʥʦʛʦ ʨʝʬʣʝʢʩʘ (ʋʈ) 

ʥʘʞʘʪʠʷ ʥʘ ʨʳʯʘʛ ʚ ʨʝʞʠʤʝ FR1 ʚ ʦʧʝ-

ʨʘʥʪʥʳʭ ʢʘʤʝʨʘʭ ʩ 2 ʨʳʯʘʛʘʤʠ. ɹʝʟʫʩʣʦʚ-

ʥʳʤ ʩʪʠʤʫʣʦʤ ʩʣʫʞʠʣʦ ʵʣʝʢʪʨʦʢʦʞʥʦʝ 

ʨʘʟʜʨʘʞʝʥʠʝ ʣʘʧ ʯʝʨʝʟ ʨʝʰʝʪʢʫ ʧʦʣʘ. ɽʩ-

ʣʠ ʢʨʳʩʘ ʥʝ ʥʘʞʠʤʘʣʘ ʥʘ ʧʝʜʘʣʴ, ʪʦ ʯʝʨʝʟ 

ʢʘʞʜʳʝ 1000 ʤʩ ʦʥʘ ʧʦʣʫʯʘʣʘ ʵʣʝʢʪʨʦʢʦ-

ʞʥʦʝ ʨʘʟʜʨʘʞʝʥʠʝ (10 ʠʤʧʫʣɹʩʦʚ, 0,4 ʤɸ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ï 500 ʤʩ). ɺ ʪʦʤ ʩʣʫ-

ʯʘʝ, ʝʩʣʠ ʢʨʳʩʘ ʥʘʞʠʤʘʣʘ ʥʘ ʧʝʜʘʣʴ ʚʦ 

ʚʨʝʤʷ ʜʝʡʩʪʚʠʷ ʘʚʝʨʩʠʚʥʦʛʦ ʩʪʠʤʫʣʘ, 

ʵʣʝʢʪʨʦʙʦʣʝʚʦʡ ʰʦʢ ʥʝʤʝʜʣʝʥʥʦ ʧʨʝʨʳ-

ʚʘʣʩʷ (ʯʠʩʣʦ ʧʦʣʫʯʝʥʥʳʭ ʠʤʧʫʣʴʩʦʚ ʩʥʠ-

ʞʘʣʦʩʴ, ʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʨʝ-

ʘʢʮʠʠ ʞʠʚʦʪʥʦʛʦ, ʤʦʛʣʦ ʩʦʩʪʘʚʣʷʪʴ ʦʪ 1 

ʜʦ 9) ï «ʯʠʩʣʦ ʠʟʙʘʚʣʝʥʠʡ». ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʞʠʚʦʪʥʦʝ, ʦʙʫʯʠʚʰʝʝʩʷ ʤʘʥʠʧʫʣʠʨʦ-

ʚʘʪʴ ʨʳʯʘʛʘʤʠ, ʤʦʛʣʦ ʩʦʢʨʘʪʠʪʴ ʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʦʩʪʴ ʵʣʝʢʪʨʦʢʦʞʥʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ.  ɽʩʣʠ ʞʠʚʦʪʥʦʝ ʦʩʫʱʝʩʪʚʣʷʣʦ ʤʘ-

ʥʠʧʫʣʷʮʠʶ ʣʶʙʳʤ ʠʟ ʨʳʯʘʛʦʚ ʜʦ ʧʦʜʘʯʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, ʵʪʦ ʦʪʩʪʘʚʣʷʣʦ ʫʜʘʨ 

ʪʦʢʦʤ ʥʘ 60 ʩ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʧʝʨʘʥʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʨʳʩ ʦʮʝʥʠʚʘʣʠ ʧʦ ʢʨʠʪʝʨʠ-

ʷʤ: ʘ) «ʯʠʩʣʦ ʧʨʦʧʫʱʝʥʥʳʭ ʫʜʘʨʦʚ ʪʦ-

ʢʦʤ»; ʙ) ʦʙʱʝʝ ʯʠʩʣʦ ʥʘʞʘʪʠʡ ʥʘ ʨʳʯʘʛʠ 

ʚʦ ʚʨʝʤʷ ʵʣʝʢʪʨʦʰʦʢʘ, «ʯʠʩʣʦ ʠʟʙʘʚʣʝ-

ʥʠʡ».  ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ «ʯʠʩʣʦ ʧʨʦʧʫ-

ʱʝʥʥʳʭ ʫʜʘʨʦʚ ʪʦʢʦʤ» ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʩʫʤʤʫ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʘ «ʯʠʩʣʦ 

ʠʟʙʘʚʣʝʥʠʡ» (ʚʳʨʘʙʦʪʘʥ ʠʥʩʪʨʫʤʝʥʪʘʣʴ-

ʥʳʡ ʋʈ; ʧʨʠʤʝʥʠʚ ʵʪʦʪ ʥʘʚʳʢ, ʢʨʳʩʘ ʩʦ-

ʢʨʘʱʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʣʝʢʪʨʦ-

ʢʦʞʥʦʡ ʩʪʠʤʫʣʷʮʠʠ) ʠ ʯʠʩʣʘ ʫʜʘʨʦʚ ʪʦ-

ʢʦʤ, ʥʝ ʩʦʧʨʦʚʦʞʜʘʚʰʠʭʩʷ ʤʘʥʠʧʫʣʷʮʠʝʡ 

ʨʳʯʘʛʘʤʠ». 

ʆʮʝʥʠʚʘʣʠ ʦʧʝʨʘʥʪʥʫʶ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʢʨʳʩ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 5 ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʳʭ ʜʥʝʡ ʦʙʫʯʝʥʠʷ. ʆʙʫʯʝʥʠʝ ʥʘʚʳʢʫ 

ʥʘʞʘʪʠʷ ʥʘ ʧʝʜʘʣʴ ʧʨʦʚʦʜʠʣʠ ʚ ʨʝʞʠʤʝ   

5 ʜʥʝʡ ʚ ʥʝʜʝʣʶ, ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʚʳʨʘ-

ʙʦʪʘʥʥʦʛʦ ʥʘʚʳʢʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʦʜʥʦ-

ʢʨʘʪʥʦ ʩʧʫʩʪʷ 82 ʜʥʷ (ʦʢʦʣʦ 2,7 ʤʝʩ.) ʧʦ-

ʩʣʝ 5-ʛʦ ʦʙʫʯʘʶʱʝʛʦ ʩʝʘʥʩʘ. ʇʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ ʩʝʘʥʩʦʚ  ʩʦʩʪʘʚʣʷʣʘ 

2 ʯ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʫʪʨʝʥ-

ʥʠʝ ʠ ʜʥʝʚʥʳʝ ʯʘʩʳ (ʚ ʧʝʨʠʦʜ 10.00ï

17.30). ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ 23 ʙʝ-

ʣʳʭ ʠʥʙʨʝʜʥʳʭ ʢʨʳʩʘʭ-ʩʘʤʮʘʭ SHR; ʚ 

ʥʘʯʘʣʝ ʦʙʫʯʝʥʠʷ ʥʘʚʳʢʫ ʥʘʞʘʪʠʷ ʥʘ ʧʝ-

ʜʘʣʴ ʚʦʟʨʘʩʪ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʣʷʣ 2ï2,5 

ʤʝʩʷʮʘ, ʚ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ï ʦʪ 4,7 ʤʝ-

ʩʷʮʝʚ ʜʦ 5,2 ʤʝʩʷʮʝʚ.  

ʆʙʨʘʟʮʳ ʧʨʠʤʝʥʷʣʠ ʚ/ʞ ʜʣʠʪʝʣʴʥʦ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʨʝʞʠʤʝ 5ï6 ʜʥʝʡ ʚ ʥʝ-

ʜʝʣʶ; ʚ ʜʥʠ ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ 

ʦʙʨʘʟʮʳ ʧʨʠʤʝʥʷʣʠ ʟʘ 60 ʤʠʥ ʜʦ ʚʳʩʘʜʢʠ 

ʚ ʦʧʝʨʘʥʪʥʳʝ ʢʘʤʝʨʳ. ʇʨʠ ʵʪʦʤ 1ï5 ʜʥʠ 

ʦʙʫʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 25ï29 ʢʨʘʪʥʦʤʫ 

ʧʨʠʤʝʥʝʥʠʶ ʪʝʩʪʠʨʫʝʤʳʭ ʦʙʨʘʟʮʦʚ, ʘ ʚʦʩ-

ʧʨʦʠʟʚʝʜʝʥʠʝ ʥʘʚʳʢʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ-

ʩʣʝ 88 ʚʚʝʜʝʥʠʡ. ʆʩʦʙʷʤ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ 1 (n=7) ʥʘʟʥʘʯʘʣʠ ʨʘʩʪʚʦʨʠʪʝʣʴ 

(ʚʦʜʘ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ), ʢʨʳʩʘʤ ʦʩʥʦʚ-

ʥʦʡ ʛʨʫʧʧʳ 2 (n=7) ï ʧʨʦʣʠʣ-ʣʝʡʮʠʥ 

(Sigma, ʉʐɸ) ʚ ʜʦʟʝ 0,5 ʤʛ/ʢʛ, ʦʩʥʦʚʥʦʡ 

ʛʨʫʧʧʳ 3 (n=9) ï ʧʠʨʘʮʝʪʘʤ ʚ ʜʦʟʝ           

250 ʤʛ/ʢʛ. ʆʙʲʝʤ ʚʚʦʜʠʤʦʛʦ ʨʘʩʪʚʦʨʘ ʩʦ-

ʩʪʘʚʣʷʣ 1,0 ʤʣ ʥʘ 100 ʛ ʤʘʩʩʳ ʪʝʣʘ ʞʠʚʦʪ-

ʥʦʛʦ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝ-

ʣʷʣʠ ʣʘʪʝʥʪʥʳʡ ʧʝʨʠʦʜ (ʃʇ) ʟʘʭʦʜʘ ʢʨʳʩ 

SHR ʚ ʪʝʤʥʦʝ ʦʪʜʝʣʝʥʠʝ ʪʝʤʥʦʡ/ʩʚʝʪʣʦʡ 

ʢʘʤʝʨʳ. ʋʢʘʟʘʥʥʳʡ ʪʝʩʪ ï ʦʜʠʥ ʠʟ ʙʘʪʘʨʝʠ 

ʦʙʱʝʧʨʠʥʷʪʳʭ ʤʝʪʦʜʠʢ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʦʮʝʥʠʪʴ ʋʊ ʣʘʙʦʨʘʪʦʨʥʳʭ ʛʨʳʟʫʥʦʚ [1, 

22]. ʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʧʦʚʝʜʝʥʠʷ ʚ ʪʝʤʥʦʡ/

ʩʚʝʪʣʦʡ ʢʘʤʝʨʝ ʦʩʥʦʚʘʥʘ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʩʪʨʝʤʣʝʥʠʠ ʛʨʳʟʫʥʦʚ ʠʟʙʝʛʘʪʴ ʷʨʢʦ ʦʩʚʝ-

ʱʝʥʥʳʭ ʤʝʩʪ [1, 10, 23]. ʂʨʳʩʳ, ʢʦʪʦʨʳʝ  

ʧʨʝʜʧʦʯʠʪʘʶʪ ʧʨʦʚʦʜʠʪʴ ʚʨʝʤʷ ʚ ʪʝʤʥʦʪʝ 

ʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʠʟʢʫʶ ʘʤʙʫʣʘʪʦʨʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ, ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʵʤʦʮʠʦʥʘʣʴʥʦ 

ʨʝʘʢʪʠʚʥʳʤʠ [10, 23]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʘʥʢʩʠ- 

ʦʣʠʪʠʢʠ ʫʚʝʣʠʯʠʚʘʶʪ ʃʇ ʟʘʭʦʜʘ ʚ ʪʝʤʥʦʝ 

ʦʪʜʝʣʝʥʠʝ [21].  

ɼʣʷ ʦʮʝʥʢʠ ʋʊ ʢʨʳʩ SHR ʚ ʧʘʨʘʜʠʛ-

ʤʝ ʪʝʤʥʦʡ/ʩʚʝʪʣʦʡ ʢʘʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʫʩʪʘʥʦʚʢʫ «PACS-30» (Columbus Instru-

ments, ʉʐɸ). «PACS-30» ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʢʘʤʝʨʫ ʨʘʟʤʝʨʦʤ 24Ĭ23Ĭ23 ʩʤ ʩ ʵʣʝʢ-

ʪʨʦʜʥʳʤ ʧʦʣʦʤ, ʨʘʟʜʝʣʝʥʥʫʶ ʧʝʨʝʛʦʨʦʜ-

ʢʦʡ ʩʦ ʚʩʪʨʦʝʥʥʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʛʠʣʴʦ-

ʪʠʥʥʦʡ ʜʚʝʨʴʶ ʥʘ 2 ʦʪʩʝʢʘ, ʦʜʠʥ ʠʟ ʢʦ- ʪʦ-
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ʨʳʭ ʦʩʚʝʱʘʣʩʷ ʩʚʝʨʭʫ ʣʘʤʧʦʡ (150 ʣʶʢʩ). 

ʇʘʨʘʤʝʪʨʳ ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ ʘʚʝʨʩʠʚ-

ʥʦʛʦ ʧʦʜʢʨʝʧʣʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦ-

ʛʦ ʦʙʝʩʧʝʯʝʥʠʷ «Pacs-30». ʉʚʝʪʣʳʡ ʦʪʩʝʢ 

ʩʦʦʙʱʘʣʩʷ ʩ ʪʝʤʥʳʤ ʦʪʩʝʢʦʤ ʧʨʷʤʦʫʛʦʣʴ-

ʥʳʤ ʦʪʚʝʨʩʪʠʝʤ ʨʘʟʤʝʨʦʤ 7Ĭ8 ʩʤ. ɾʠʚʦʪ-

ʥʦʝ ʧʦʤʝʱʘʣʠ ʚ ʦʩʚʝʱʝʥʥʳʡ (150 ʣʶʢʩ) 

ʦʪʩʝʢ ʜʚʫʭʩʝʢʮʠʦʥʥʦʡ ʢʘʤʝʨʳ ʭʚʦʩʪʦʤ ʢ 

ʦʪʚʝʨʩʪʠʶ ʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 180 ʩ ʨʝʛʠ-

ʩʪʨʠʨʦʚʘʣʠ ʃʇ ʧʝʨʝʭʦʜʘ ʠʟ «ʦʧʘʩʥʦʛʦ» 

ʩʚʝʪʣʦʛʦ ʚ «ʙʝʟʦʧʘʩʥʳʡ» ʪʝʤʥʳʡ ʦʪʩʝʢ ï 

ʃʇʧʝʨʝʭ. ɽʩʣʠ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ ʢʨʳʩʘ ʥʝ ʧʝ-

ʨʝʭʦʜʠʣʘ ʚ ʪʝʤʥʳʡ ʦʪʩʝʢ, ʩʯʠʪʘʣʠ, ʯʪʦ 

ʃʇʧʝʨʝʭ ʩʦʩʪʘʚʣʷʝʪ 180 ʩ. ʋʚʝʣʠʯʝʥʠʝ 

ʟʥʘʯʝʥʠʡ ʥʘʟʚʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘ ʬʦʥʝ 

ʚʚʝʜʝʥʠʷ ʪʝʩʪʠʨʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʪʘʢʦʚʳʭ ʚ ʢʦʥʪʨʦʣʝ ʪʨʘʢʪʦʚʘʣʠ ʢʘʢ 

ʘʥʢʩʠʦʣʠʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ [21]. 

ɺʦʟʤʦʞʥʳʝ ʧʨʦʪʠʚʦʪʨʝʚʦʞʥʳʝ ʩʚʦʡ-

ʩʪʚʘ ʜʠʧʝʧʪʠʜʘ Pro-Leu ʠʟʫʯʘʣʠ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ 23 ʧʦʣʦʚʦʟʨʝʣʳʭ ʢʨʳʩ SHR (ʚʦʟ- 

ʨʘʩʪ ʞʠʚʦʪʥʳʭ ʚ ʧʝʨʠʦʜ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʦ-

ʩʪʘʚʣʷʣ ʦʢʦʣʦ 3,5 ʤʝʩʷʮʝʚ). ʋʊ ʚ ʪʝʤʥʦʡ/

ʩʚʝʪʣʦʡ ʢʘʤʝʨʝ ʦʧʨʝʜʝʣʷʣʠ ʫ ʚʩʝʭ ʦʩʦʙʝʡ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ ʵʢʩʧʝʨʠʤʝʥʪʳ 

ʧʦ ʚʳʨʘʙʦʪʢʝ ʋʈ ʥʘʞʘʪʠʷ ʥʘ ʧʝʜʘʣʴ ʚ ʦʧʝ-

ʨʘʥʪʥʦʡ ʢʘʤʝʨʝ. ɻʨʳʟʫʥʘʤ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ 1 (n=7) ʥʘʟʥʘʯʘʣʠ ʚ/ʞ ʨʘʩʪʚʦʨʠʪʝʣʴ 

(ʚʦʜʘ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ), ʢʨʳʩʘʤ ʦʩʥʦʚ-

ʥʦʡ ʛʨʫʧʧʳ 2 (n=7) ï ʧʨʦʣʠʣ-ʣʝʡʮʠʥ 

(Sigma, ʉʐɸ) ʚ ʜʦʟʝ 0,5 ʤʛ/ʢʛ, ʦʩʥʦʚʥʦʡ 

ʛʨʫʧʧʳ 3 (n=9) ï ʧʠʨʘʮʝʪʘʤ; ʚʩʝʛʦ ʞʠʚʦʪ-

ʥʳʤ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 56 ʚʚʝʜʝʥʠʡ ʪʝʩʪʠʨʫ-

ʝʤr ʭ ʦʙʨʘʟʮʦʚ, ʧʦʩʣʝʜʥʝʝ ʚʚʝʜʝʥʠʝ ï ʚ 

ʜʝʥʴ ʧʦʩʪʘʥʦʚʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʟʘ 1ï3 ʯ ʜʦ 

ʪʝʩʪʠʨʦʚʘʥʠʷ). 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ  

ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ  

ʉʨʘʚʥʝʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʦʙʫʯʝʥʠʶ ʫ 

ʠʥʙʨʝʜʥʳʭ ʢʨʳʩ SHR ʩ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳ-

ʤʠ ʥʘʤʠ ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʨʝʟʫʣʴʪʘ-

ʪʘʤʠ ʫ ʘʫʪʙʨʝʜʥʳʭ ʢʨʳʩ Wistar (ʫʩʣʦʚʥʘʷ 

ʥʦʨʤʘ) ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʦʧʦʩʪʘʚʠʤʦʝ ʯʠʩʣʦ 

ʧʨʦʧʫʱʝʥʥʳʭ ʫʜʘʨʦʚ ʪʦʢʦʤ ʚʦ 2 ʠ 3 ʩʝʘʥ-

ʩʘʭ ʦʙʫʯʝʥʠʷ ʫ ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʘʚʰʠʭ 

ʨʘʩʪʚʦʨʠʪʝʣʴ [4]. ʆʜʥʘʢʦ ʫ ʦʩʦʙʝʡ SHR ʦʪ- 

ʤʝʯʘʣʦʩʴ ʛʦʨʘʟʜʦ  ʙʦʣʝʝ ʥʠʟʢʦʝ (ʚ 2ï8 ʨʘʟ)

ʯʠʩʣʦ ʠʟʙʝʛʘʥʠʡ ʫʜʘʨʦʚ ʪʦʢʦʤ ʠ ʠʟʙʘʚʣʝ-

ʥʠʡ ʦʪ ʘʚʝʨʩʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʥʦʨʤʦʪʝʥʟʠʚʥʳʤʠ ʦʩʦʙʷʤʠ Wistar 

[4]. ʕʪʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʨʧʨʝʪʠʨʦ-

ʚʘʥʳ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʨʘʟʣʠʯʠʡ ʩʪʨʘʪʝʛʠʡ ʫ 

ʦʩʦʙʝʡ Wistar ʠ SHR ʚ ʫʩʣʦʚʠʷʭ ʘʚʝʨʩʠʚ-

ʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ [20].  

ʏʠʩʣʦ ʧʨʦʧʫʱʝʥʥʳʭ ʫʜʘʨʦʚ ʪʦʢʦʤ. 

ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʫ ʢʨʳʩ SHR ʦʙʫʯʝ-

ʥʠʝ ʥʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘ-

ʯʠʤʳʤ ʩʥʠʞʝʥʠʝʤ ʯʠʩʣʘ ʧʨʦʧʫʱʝʥʥʳʭ 

ʫʜʘʨʦʚ ʪʦʢʦʤ ʦʪ 1 ʢ 6 ʩʝʘʥʩʘʤ ʥʠ ʚ ʦʜʠʥ ʠʟ 

ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʝʨʠʦʜʦʚ ʚʨʝʤʝʥʠ (0ï     

0,5 ʯ, 0ï1,0 ʯ, 0ï1,5 ʯ, 0ï2,0 ʯ). ʋʤʝʥʴʰʝ-

ʥʠʝ ʯʠʩʣʘ ʧʨʦʧʫʱʝʥʥʳʭ ʫʜʘʨʦʚ ʪʦʢʦʤ ʦʪ  

1 ʢ 6 ʩʝʘʥʩʫ (ʚ ʧʝʨʠʦʜ 0ï2 ʯ) ʩʦʩʪʘʚʠʣʦ 

22,1% (ʪʘʙʣʠʮʘ 1). ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠ-

ʤʦʝ ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ ʧʨʦʧʫʱʝʥʥʳʭ ʫʜʘʨʦʚ 

ʪʦʢʦʤ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʚ 1 

ʩʝʘʥʩʝ ʦʙʫʯʝʥʠʷ) ʧʨʠ ʚʚʝʜʝʥʠʠ Pro-Leu 

ʦʪʤʝʯʝʥʦ ʚ ʩʝʘʥʩʝ ʦʙʫʯʝʥʠʷ 3 (ʧʝʨʠʦʜʳ 0ï

0,5 ʯ, 0ï1 ʯ), ʘ ʪʘʢʞʝ ʚ ʩʝʘʥʩʘʭ 4 (0ï1,5 ʯʘ-

ʩʦʚ), 5 (0ï1 ʯ, 0ï1,5 ʯ) ʠ 6 (0ï1,5 ʯ, 0ï2 ʯ) 

(ʪʘʙʣʠʮʘ 1). ʇʨʠʤʝʥʝʥʠʝ ʧʠʨʘʮʝʪʘʤʘ ʩʦ-

ʧʨʦʚʦʞʜʘʣʦʩʴ ʩʫʱʝʩʪʚʝʥʥʳʤ (ʦʪʥʦʩʠʪʝʣʴ- 

ʥʦ ʠʩʭʦʜʥʦʛʦ) ʫʤʝʥʴʰʝʥʠʝʤ ʯʠʩʣʘ ʧʨʦʧʫ-

ʱʝʥʥʳʭ ʫʜʘʨʦʚ ʪʦʢʦʤ ʚ ʠʥʪʝʨʚʘʣʳ ʥʘʙʣʶ-

ʜʝʥʠʷ 0ï0,5 ʯ (ʪʦʣʴʢʦ ʜʣʷ ʩʝʘʥʩʦʚ 3 ʠ 6) ʠ  

0ï2,0 ʯ (ʪʦʣʴʢʦ ʜʣʷ ʩʝʘʥʩʘ 6) (ʪʘʙʣʠʮʘ 1). 

ʉʥʠʞʝʥʠʝ ʯʠʩʣʘ ʧʨʦʧʫʱʝʥʥʳʭ ʫʜʘʨʦʚ ʪʦ-

ʢʦʤ ʟʘ 2 ʯʘʩʘ ʪʝʩʪʠʨʦʚʘʥʠʷ (ʦʪ 1 ʢ 6 ʩʝʘʥ-

ʩʫ) ʚ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ Pro-Leu ʩʦʩʪʘʚʠ-

ʣʦ 50,7%, ʧʠʨʘʮʝʪʘʤʘ ï 49,6%. ɺ ʥʘʠʙʦʣʝʝ 

«ʩʪʨʝʩʩʦʚʳʡ» ʧʝʨʠʦʜ ʵʢʩʧʝʨʠʤʝʥʪʘ 

(«ʩʪʨʝʩʩ ʥʦʚʠʟʥʳ» ï ʧʝʨʚʳʡ ʩʝʘʥʩ, ʧʝʨʚʳʝ 

ʧʦʣʯʘʩʘ ʦʙʫʯʝʥʠʷ) ʚʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʧʠʨʘʮʝʪʘ-

ʤʦʤ ʠ Pro-Leu (ʪʘʙʣʠʮʘ 1). ʏʠʩʣʦ ʧʨʦʧʫ-

ʱʝʥʥʳʭ ʫʜʘʨʦʚ ʪʦʢʦʤ ʥʘ ʬʦʥʝ ʜʠʧʝʧʪʠʜʘ ʚ 

ʠʥʪʝʨʚʘʣʝ ʦʙʫʯʝʥʠʷ 0ï0,5 ʯ ʙʳʣʦ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʠʞʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ 

ʩʪʘʥʜʘʨʪʥʳʤ ʥʦʦʪʨʦʧʦʤ (ʥʘ 19%). 

ʏʠʩʣʦ ʠʟʙʘʚʣʝʥʠʡ ʦʪ ʜʝʡʩʪʚʠʷ 

ʵʣʝʢʪʨʦʰʦʢʘ. ʋ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ, ʘ ʪʘʢʞʝ ʫ ʦʩʦʙʝʡ, ʧʦʣʫʯʘʚʰʠʭ ʧʠ-

ʨʘʮʝʪʘʤ ʚ ʧʝʨʠʦʜʳ 0ï0,5 ʯ, 0ï1,0 ʯ, 0ï     

1,5 ʯ, 0ï2,0 ʯ, ʦʪʤʝʯʝʥʦ ʩʦʧʦʩʪʘʚʠʤʦʝ  ʯʠʩ- 
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ʣʦ ʠʟʙʘʚʣʝʥʠʡ ʦʪ ʫʜʘʨʦʚ ʪʦʢʦʤ (ʪʘʙʣʠʮʘ 2). 

ʏʠʩʣʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʚʝʜʝʥʯʝʩʢʠʭ 

ʨʝʘʢʮʠʡ ʫ ʢʨʳʩ SHR, ʢʦʪʦʨʳʤ ʧʨʠʤʝʥʷʣʠ 

Pro-Leu, ʥʝʩʢʦʣʴʢʦ ʧʨʝʚʳʰʘʣʦ ʢʦʥʪʨʦʣʴ-

ʥʳʡ ʫʨʦʚʝʥʴ ʚʦ ʚʩʝ ʫʢʘʟʘʥʥʳʝ ʧʝʨʠʦʜʳ 

ʚʨʝʤʝʥʠ (P>0,05). ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠ-

ʤʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʷ «ʯʠʩʣʦ ʠʟʙʘʚ-

ʣʝʥʠʡ» ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʭʦʜʥʳʤ ʫʨʦʚʥʝʤ 

ʥʝ ʚʳʷʚʣʝʥʦ ʥʠ ʚ ʦʜʥʦʡ ʠʟ ʛʨʫʧʧ ʩʨʘʚʥʝ-

ʥʠʷ. 

ɺʣʠʷʥʠʝ ʜʠʧʝʧʪʠʜʘ ProïLeu ʥʘ ʧʦ-

ʚʝʜʝʥʠʝ ʢʨʳʩ SHR ʚ ʪʝʤʥʦʡ/ʩʚʝʪʣʦʡ ʢʘ-

ʤʝʨʝ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʠ ʜʠʧʝʧʪʠʜ, ʥʠ ʩʪʘʥ-

ʜʘʨʪʥʳʡ ʥʦʦʪʨʦʧ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʚʣʠʷʶʪ 

ʥʘ ʟʥʘʯʝʥʠʷ ʃʇʧʝʨʝʭ ʢʨʳʩ ʦʩʥʦʚʥʳʭ 

ʛʨʫʧʧ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ ï P>0,05. 

ʈʘʥʝʝ ʥʘʤʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʜʘʥʥʳʝ [8] ʢʘ-

ʩʘʪʝʣʴʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʧʦʚʝʜʝʥʠʷ 

ʚ ʪʝʤʥʦʡ/ʩʚʝʪʣʦʡ ʢʘʤʝʨʝ ʠʥʙʨʝʜʥʳʭ  ʢʨʳʩ  

SHR ʠ ʘʫʪʙʨʝʜʥʳʭ Wistar: ʦʩʦʙʠ, ʦʪʥʦʩʷ-

ʱʠʝʩʷ ʢ «ʫʩʣʦʚʥʦʡ ʥʦʨʤʝ» (ʢʨʳʩʳ Wistar), 

ʥʝʩʢʦʣʴʢʦ ʙʳʩʪʨʝʝ ʧʝʨʝʭʦʜʷʪ ʚ ʪʝʤʥʦʝ ʦʪ-

ʜʝʣʝʥʠʝ ʢʘʤʝʨʳ ʠ ʧʨʦʚʦʜʷʪ ʪʘʤ ʙʦʣʴʰʝ 

ʚʨʝʤʝʥʠ (P>0,05). ɿʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʷ 

ʩʣʝʜʫʶʱʠʡ ʬʘʢʪ: ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʳʩ SHR ʠ ʨʘʚʥʦ-ʘʢʪʠʚʥʳʭ 

ʥʦʨʤʦʪʝʥʟʠʚʥʳʭ ʢʨʳʩ Wistar EPM-1 (ʚ 

ʚʦʟʨʘʩʪʝ 4 ʤʝʩ.) ʚ ʪʝʩʪʘʭ ʆʇ ʩʦʮʠʘʣʴʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʇʂʃ «ʘʥʢʩʠʦʣʠʪʠʯʝ-

ʩʢʦʝ ʧʦʚʝʜʝʥʠʝ» ʢʨʳʩ SHR (ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʥʦʨʤʦʪʝʥʟʠʚʥʳʤ ʢʦʥʪʨʦʣʝʤ) ʥʝ ʩʚʷʟʘʥʦ ʩ 

ʨʘʟʣʠʯʠʷʤʠ ʚ ʫʨʦʚʥʝ ʧʦʜʚʠʞʥʦʩʪʠ [16]. ʅʝ 

ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʪʝʥʜʝʥʮʠʷ ʢ ʙʦʣʝʝ ʤʝʜʣʝʥ-

ʥʦʤʫ ʧʝʨʝʭʦʜʫ ʚ ʪʝʤʥʦʝ ʦʪʜʝʣʝʥʠʝ ʢʨʳʩ 

SHR (P>0.05) ʥʘ ʬʦʥʝ ʚʚʝʜʝʥʠʷ Pro-Leu 

ʤʦʞʝʪ ʢʦʩʚʝʥʥʦ ʫʢʘʟʳʚʘʪʴ ʥʘ ʘʥʢʩʠʦʣʠʪʠ-

ʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʜʠʧʝʧʪʠʜʘ (ʯʪʦ ʩʦʛʣʘʩʫʝʪ-

ʩʷ ʩ ʜʘʥʥʳʤʠ [7, 8]). 

ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ Pro-Leu ʥʘ ʜʠʥʘʤʠʢʫ ʩʥʠʞʝʥʠʷ ʯʠʩʣʘ ʧʨʦʧʫʱʝʥʥʳʭ ʫʜʘʨʦʚ ʪʦʢʦʤ 

ʏʠʩʣʦ ʧʨʦʧʫʱʝʥʥʳʭ 

ʫʜʘʨʦʚ ʪʦʢʦʤ/ʛʨʫʧʧʘ 

ʇʨʠʦʙʨʝʪʝʥʠʝ ʥʘʚʳʢʘ ʥʘʞʘʪʠʷ ʥʘ ʨʳʯʘʛ 
ɺʦʩʧʨʦʠʟʚʝʜʝʥʠʝ 

ʥʘʚʳʢʘ 

1 ʩʝʘʥʩ 2 ʩʝʘʥʩ 3 ʩʝʘʥʩ 4 ʩʝʘʥʩ 5 ʩʝʘʥʩ 6 ʩʝʘʥʩ 

0 ï 0,5 ʯʘʩʘ 

ʈʘʩʪʚʦʨʠʪʝʣʴ (n=7) 22,9Ñ1,3 22,6Ñ1,5 19,7Ñ2,0 20,4Ñ2,7 21,0Ñ2,6 18,0Ñ3,9 

ʇʨʦʣʠʣ-ʣʝʡʮʠʥ (n=7) 
21,0Ñ1,2 

 
19,9Ñ1,7 15,0Ñ2,0* 15,3Ñ2,6 15,9Ñ1,8 16,9Ñ2,4 

ʇʠʨʘʮʝʪʘʤ (n=9) 25,1Ñ0,7+ 22,2Ñ2,1 19,3Ñ1,9* 21,4Ñ2,1 20,3Ñ2,1 18,9Ñ2,5* 

0 ï 1 ʯʘʩ 

ʈʘʩʪʚʦʨʠʪʝʣʴ (n=7) 45,6Ñ2,3 43,7Ñ4,0 40,9Ñ5,0 42,3Ñ5,5 39,6Ñ4,7 38,3Ñ8,6 

ʇʨʦʣʠʣ-ʣʝʡʮʠʥ (n=7) 41,6Ñ1,7 41,1Ñ3,1 31,9Ñ4,2* 29,4Ñ5,3 31,3Ñ3,6* 32,1Ñ5,1 

ʇʠʨʘʮʝʪʘʤ (n=9) 46,0Ñ1,8 45,0Ñ3,9 39,4Ñ4,1 43,3Ñ4,50 39,6Ñ3,8 34,9Ñ5,4 

0 ï 1,5 ʯʘʩʘ 

ʈʘʩʪʚʦʨʠʪʝʣʴ (n=7) 67,6Ñ3,6 65,0Ñ5,8 61,7Ñ7,9 61,1Ñ7,5 61,1Ñ7,2 56,7Ñ11,9 

ʇʨʦʣʠʣ-ʣʝʡʮʠʥ (n=7) 65,9Ñ4,4 56,1Ñ5,7 51,1Ñ5,9 42,6Ñ6,9* ʭ 48,7Ñ5,8* 48,7Ñ7,4* 

ʇʠʨʘʮʝʪʘʤ (n=9) 67,7Ñ2,7 66,6Ñ6,2 59,1Ñ6,8 59,8Ñ6,1 62,0Ñ5,2 
49,0Ñ8,1 ʭ @ 

  

0ï2 ʯʘʩʘ 

ʈʘʩʪʚʦʨʠʪʝʣʴ (n=7) 90,7Ñ6,0 87,3Ñ7,8 81,6Ñ11,0 81,3Ñ10,1 82,3Ñ9,9 74,3Ñ15,7 

ʇʨʦʣʠʣ-ʣʝʡʮʠʥ (n=7) 87,4Ñ3,3 74,3Ñ7,9 66,7Ñ7,8 56,6Ñ10,1* ʭ 66,0Ñ7,7 58,0Ñ8,3* ʭ 

ʇʠʨʘʮʝʪʘʤ (n=9) 90,2Ñ4,5 88,1Ñ8,0 79,0Ñ9,0 79,8Ñ8,2 82,0Ñ6,8 60,3Ñ10,4* ʭ0#@ 

ʇʨʠʤʝʯʘʥʠʷ:  

1 ʨʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ ʧʦ ʩʨʘʚʥʝʥʠʶ: * ï ʩ ʠʩʭʦʜʥʳʤ ʫʨʦʚʥʝʤ, ʢʨʠʪʝʨʠʡ ɼʘʥʥʝ-

ʪʘ, ʭï ʩ ʫʨʦʚʥʝʤ ʚ ʜʝʥʴ 2; 0ïʩ ʫʨʦʚʥʝʤ ʚ ʜʝʥʴ 3; #ï ʩ ʫʨʦʚʥʝʤ ʚ ʜʝʥʴ 4; @ï ʩ ʫʨʦʚʥʝʤ ʚ ʜʝʥʴ 5 (ʜʣʷ 

ʜʥʝʡ 2ï5 ʧʨʠʤʝʥʝʥ ʢʨʠʪʝʨʠʡ ʅʴʶʤʝʥʘ-ʂʝʡʣʩʘ); + ï ʩ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʦʡ 2 (ʧʨʦʣʠʣ-ʣʝʡʮʠʥ);  

2 ʦʩʫʱʝʩʪʚʣʷʣʠ 25ï29 ʚʚʝʜʝʥʠʡ (ʩʝʘʥʩʳ 1ï5, ʚʳʨʘʙʦʪʢʘ ʋʈ) ʠʣʠ 88 ʚʚʝʜʝʥʠʡ 

(ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʋʈ) ʪʝʩʪʠʨʫʝʤʳʭ ʦʙʨʘʟʮʦʚ: ʨʘʩʪʚʦʨʠʪʝʣʷ (ʚ/ʞ), ʧʨʦʣʠʣ-ʣʝʡʮʠʥʘ (0,5 ʤʛ/ʢʛ, ʚ/ʞ) 

ʠʣʠ ʧʠʨʘʮʝʪʘʤʘ (250 ʤʛ/ʢʛ, ʚ/ʞ). 
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ɺʳʷʚʣʝʥʥʦʝ ʥʘʤʠ ʦʙʣʝʛʯʝʥʠʝ ʦʙʫʯʝ-

ʥʠʷ ʦʧʝʨʘʥʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʬʦʥʝ 

ʧʨʠʤʝʥʝʥʠʷ Pro-Leu ʤʦʞʝʪ ʦʙʲʷʩʥʷʪʴʩʷ 

ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴʶ ʜʠʧʝʧʪʠʜʘ ʥʦʨʤʘʣʠʟʦ-

ʚʘʪʴ ʥʘʨʫʰʝʥʥʫʶ ʭʦʣʠʥʝʨʛʠʯʝʩʢʫʶ ʥʝʡ- 

ʨʦʪʨʘʥʩʤʠʩʩʠʶ [6], ʪʘʢ ʠ ʜʨʫʛʠʤʠ ʩʚʦʡʩʪ-

ʚʘʤʠ ï ʚ ʯʘʩʪʥʦʩʪʠ, ʠʥʛʠʙʠʨʦʚʘʥʠʝʤ ʘʢ-

ʪʠʚʥʦʩʪʠ ʘʥʛʠʦʪʝʥʟʠʥ-ʧʨʝʚʨʘʱʘʶʱʝʛʦ 

ʬʝʨʤʝʥʪʘ (ɸʇʌ) [12]. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʠʥʛʠ-

ʙʠʪʦʨʳ ɸʇʌ ʧʨʝʧʷʪʩʪʚʫʶʪ ʦʙʨʘʟʦʚʘʥʠʶ 

ʘʥʛʠʦʪʝʥʟʠʥʘ II [ 25] ʠ ʦʙʣʘʜʘʶʪ ʥʦʦʪʨʦʧ-

ʥʳʤ ʜʝʡʩʪʚʠʝʤ [25]. ɸʥʛʠʦʪʝʥʟʠʥ II ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʛʘʪʠʚʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʘʤʷʪʠ ʚ ʫʩʣʦʚʠʷʭ ʥʝʘʩʩʦ-

ʮʠʘʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ [13] ʠ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʚʳʩʚʦʙʦʞʜʝʥʠʶ ʘʮʝʪʠʣʭʦʣʠʥʘ ʚ ʢʦʨʝ ʛʦ-

ʣʦʚʥʦʛʦ ʤʦʟʛʘ [14].  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦ-

ʣʝʟʥʳ ʪʘʢʞʝ ʠ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʠʥʙʨʝʜ-

ʥʳʝ ʢʨʳʩʳ SHR ʷʚʣʷʶʪʩʷ ʤʦʜʝʣʴʶ ʩʠʥ-

ʜʨʦʤʘ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚ-

ʥʦʩʪʠ (ʉɼɺɻ) [9, 18, 24]; ʫʢʘʟʘʥʥʦʝ ʟʘʙʦ-

ʣʝʚʘʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʘʨʫʰʝʥʠʷʤʠ 

ʧʨʦʮʝʩʩʦʚ ʢʦʜʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠʟʤʝʥʝʥʠʷʤʠ ʨʘʙʦʯʝʡ ʠʣʠ ʢʨʘʪ- 

ʢʦʩʨʦʯʥʦʡ ʧʘʤʷʪʠ [18, 19]. 

 

ɿɸʂʃʖʏɽʅʀɽ 

ɼʣʠʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʣʠʣ-

ʣʝʡʮʠʥʘ (ʀʌɹ-30; 25ï29 ʠʣʠ 88 ʚʚʝʜʝʥʠʡ, 

ʚ/ʞ, 0,5 ʤʛ/ʢʛ) ʦʙʣʝʛʯʘʝʪ ʦʙʫʯʝʥʠʝ  ʢʨʳʩ 

SHR ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʤʫ ʫʩʣʦʚʥʦʤʫ ʨʝ-

ʬʣʝʢʩʫ ʥʘʞʘʪʠʷ ʥʘ ʧʝʜʘʣʴ ʚ ʦʧʝʨʘʥʪʥʦʡ 

ʢʘʤʝʨʝ (ʩ ʘʚʝʨʩʠʚʥʳʤ ʵʣʝʢʪʨʦʙʦʣʝʚʳʤ 

ʧʦʜʢʨʝʧʣʝʥʠʝʤ) ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʥʘʚʳ-

ʢʘ ʦʧʝʨʘʥʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʘʣʦʥʥʳʡ 

ʥʦʦʪʨʦʧ ʧʠʨʘʮʝʪʘʤ (25ï29 ʠʣʠ 88 ʚʚʝʜʝ-

ʥʠʡ, ʚ/ʞ, 250 ʤʛ/ʢʛ) ʦʢʘʟʳʚʘʝʪ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠ ʟʥʘʯʠʤʦ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʦʝ ʜʝʡʩʪʚʠʝ, 

ʯʝʤ ʧʨʦʣʠʣ-ʣʝʡʮʠʥ. ʇʨʠ ʵʪʦʤ ʵʬʬʝʢʪʠʚ-

ʥʘʷ ʜʦʟʘ ʧʠʨʘʮʝʪʘʤʘ ʚ 500 ʨʘʟ ʧʨʝʚʳʰʘʝʪ 

ʪʘʢʦʚʫʶ ʪʝʩʪʠʨʫʝʤʦʛʦ ʜʠʧʝʧʪʠʜʘ. 

ɺ ʫʩʣʦʚʠʷʭ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

(56 ʚʚʝʜʝʥʠʡ ʚ/ʞ) ʥʠ ʜʠʧʝʧʪʠʜ Pro-Leu 

(0,5 ʤʛ/ʢʛ), ʥʠ ʧʠʨʘʮʝʪʘʤ (250 ʤʛ/ʢʛ) ʚ ʪʝ-

ʩʪʝ ʪʝʤʥʦʡ/ʩʚʝʪʣʦʡ ʢʘʤʝʨʳ ʥʝ ʦʢʘʟʳʚʘʣʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ ʘʥʢʩʠʦʣʠʪʠʯʝ-

ʩʢʦʛʦ ʵʬʬʝʢʪʘ (ʪ.ʝ. ʥʝ ʩʥʠʞʘʣʠ ʫʨʦʚʝʥʴ 

ʪʨʝʚʦʞʥʦʩʪʠ).  
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ʈʝʟʶʤʝ 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʩʣʝʜʦʚʘʥʠʡ ʦʚʝʮ ʠ ʢʦʟ ʣʠʯʥʳʭ ʧʦʜʩʦʙʥʳʭ 

ʭʦʟʷʡʩʪʚ ʛʨʘʞʜʘʥ, ʤʘʣʳʭ ʬʝʨʤʝʨʩʢʠʭ ʠ ʢʨʫʧʥʳʭ ʦʚʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ʪʨʝʭ ʦʙʣʘʩʪʝʡ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ 

ʋʢʨʘʠʥʳ. ʋʩʪʘʥʦʚʣʝʥʦ ʚ ʦʨʛʘʥʠʟʤʝ ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʳʝ ʧʘʨʘ-

ʟʠʪʘʨʥʳʝ ʩʠʩʪʝʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʢʣʘʩʘʤʠ ʛʝʣʴʤʠʥʪʦʚ Nematoda ʕʀ 2,5ï91 %, Trematoda ï 4,7ï80 %, 

Cestoda ï 22ï80 % ʠ ʧʨʦʩʪʝʡʰʠʤʠ ʩʝʤʝʡʩʪʚʘ Eimeriidae ï 34ï100 %. ɼʦʤʠʥʠʨʫʶʱʠʤʠ ʩʦʯʣʝʥʘʤʠ ʬʫʥʢʮʠʦ-

ʥʠʨʫʶʱʠʭ ʧʘʨʘʟʠʪʘʨʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ ʩʪʨʦʥʛʠʣʷʪʳ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ ʕʀï 34ï100 % ʚ ʘʩʩʦʮʠ-

ʘʮʠʠ ʩ ʵʡʤʝʨʠʷʤʠ ï 24ï100 %, ʫ ʤʦʣʦʜʥʷʢʘ ʭʦʟʷʡʩʪʚ ʶʞʥʳʭ ʨʘʡʦʥʦʚ ʩʪʨʦʥʛʠʣʷʪʳ ʠ ʤʦʥʠʝʟʠʠ ʩʦʦʪʚʝʪʩ-

ʪʝʥʥʦ 88ï95% ʠ 22ï80 %. ʇʘʨʘʟʠʪʘʨʥʳʝ ʩʠʩʪʝʤʳ ʚ ʧʦʧʫʣʷʮʠʷʭ ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʬʫʥʢʮʠʦʥʠʨʫʶʪ 

ʢʨʫʛʣʦʛʦʜʠʯʥʦ ʙʝʟ ʚʳʨʘʞʝʥʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʦʪʝʣʴʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 

 

Summary 
The article presents the results of parasitological research of sheep and goats of private farms of citizens, 

small farms and large farms of the three areas of the forest-steppe zone of Ukraine. It has been established that  in 

the body of small ruminants the relatively stable parasitic system represented by the class of worms Nematoda EI 

(2,5ï91)%, Trematoda ï (4,7ï80)%, Cestoda ï (22ï80)% and the elementary family Eimeriidae ï (34ï100)% is 

functioning. Dominating articulated parasitic systems which functioning are digestive tract EIï strongylatos (34ï

100)% in association with eimerias ï (24ï100)% in juveniles cattle of the households in southern regions strongyla-

tos and moniezioze (88ï95)% and (22ï80)% respectively. The parasitic systems in the populations of small rumi-

nants are preset all year round without the expressed clinical symptoms which are typical for the separate disease. 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 04.12.2015 ʛ. 

ɺɺɽɼɽʅʀɽ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦ-

ʙʘʣʴʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-

ʜʳ ʨʝʟʢʦ ʥʘʨʫʰʘʶʪʩʷ ʩʪʨʫʢʪʫʨʘ ʠ ʬʫʥʢ-

ʮʠʠ ʵʚʦʣʶʮʠʦʥʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʧʘʨʘ-

ʟʠʪʘʨʥʳʭ ʩʠʩʪʝʤ, ʚʦʟʥʠʢʘʶʪ ʥʦʚʳʝ ʟʘʢʦ-

ʥʦʤʝʨʥʦʩʪʠ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʤʝʥʷʶʪʩʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʦʤʧʦʥʝʥʪʦʚ ʧʘ-

ʨʘʟʠʪʦʮʝʥʦʟʘ, ʨʦʩʪ ʠʥʚʘʟʠʨʦʚʘʥʥʦʩʪʠ ʭʦ-

ʟʷʝʚ ʠ ʦʙʦʩʪʨʝʥʠʝ ʧʘʨʘʟʠʪʘʨʥʦʡ ʩʠʪʫʘʮʠʠ 

ʥʘ ʦʪʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ [3]. ʆ ʨʘʩʧʨʦʩʪ-

ʨʘʥʝʥʠʠ ʧʦʣʠʠʥʚʘʟʠʡ ʩʨʝʜʠ ʧʦʛʦʣʦʚʴʷ  

ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʩʦʦʙʱʝʥʠʷ   ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ   ʠʟ  ʋʢʨʘʠʥʳ,  

ɹʝʣʦʨʫʩʩʠʠ, ʈʦʩʩʠʠ, ʌʨʘʥʮʠʠ, ʂʝʥʠʠ ʠ 

ʜʨʫʛʠʭ ʩʪʨʘʥ [2, 4, 5, 7ï9]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʦʛʦʣʦʚʴʷ ʦʚʝʮ ʠ ʢʦʟ ʣʝ-

ʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʋʢʨʘʠʥʳ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦ-

ʜʳ ʩʦʜʝʨʞʠʪʩʷ ʚ ʤʘʣʳʭ ʬʝʨʤʝʨʩʢʠʭ ʠ ʣʠʯ-

ʥʳʭ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʥʘʩʝʣʝʥʠʷ, ʛʜʝ 

ʫʨʦʚʝʥʴ ʠʥʚʘʟʠʨʦʚʘʥʥʦʩʪʠ ʩʢʦʪʘ ʦʩʪʘʝʪʩʷ 

ʤʘʣʦʠʟʚʝʩʪʥʳʤ. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʥʘʤʠ ʧʦ-

ʩʪʘʚʣʝʥʘ ʮʝʣʴ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʝ ʚʦʟʙʫʜʠʪʝʣʝʡ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʦ 

ʟʥʘʯʠʤʳʭ ʛʝʣʴʤʠʥʪʦʟʥʦ-ʵʡʤʝʨʠʦʟʥʳʭ ʘʩ-

ʩʦʮʠʘʮʠʡ ʩʨʝʜʠ ʦʚʝʮ ʠ ʢʦʟ ʣʝʩʦʩʪʝʧʥʦʡ 

ʟʦʥʳ ʋʢʨʘʠʥʳ. 
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ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ  
ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫ-

ʞʠʣʠ ʬʝʢʘʣʠʠ ʦʚʝʮ ʠ ʢʦʟ, ʢʦʪʦʨʳʝ ʧʦʩʪʦ-

ʷʥʥʦ ʩʦʜʝʨʞʘʣʠʩʴ ʥʘ ʧʘʩʪʙʠʱʘʭ ʨʘʟʣʠʯʥʦ-

ʛʦ ʪʠʧʘ ʇʦʣʪʘʚʩʢʦʡ, ʍʘʨʴʢʦʚʩʢʦʡ ʠ ɼʦʥʝ-

ʮʢʦʡ ʦʙʣʘʩʪʝʡ. ʆʪʦʙʨʘʥʥrʝ ʧʨʦʙr  ʬʝʢʘ-

ʣʠʡ, ʪʨʘʚʳ ʠ ʧʦʯʚʳ ʥʘ ʧʘʩʪʙʠʱʘʭ ʠʩʩʣʝʜʦ-

ʚʘʣʠ ʥʘ ʥʘʣʠʯʠʝ ʷʠʮ ʠ ʣʠʯʠʥʦʢ ʛʝʣʴʤʠʥ-

ʪʦʚ, ʠʩʧʦʣʴʟʫʷ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʝ ʦʙʱʝʠ-

ʟʚʝʩʪʥrʝ ʤʝʪʦʜr  [7]. ɺr ʚ̫ʣʝʥʥrʝ ʧʨʠ ʠʩʩ-

ʣʝʜʦʚʘʥʠʠ ʚʠʜʳ ʷʠʮ ʠ ʣʠʯʠʥʦʢ ʛʝʣʴʤʠʥ-

ʪʦʚ ʠ ʦʦʮʠʩʪʳ ʵʡʤʝʨʠʡ ʦʧʨʝʜʝʣʷʣʠ ʠʩʧʦ-

ʣʴʟʫʷ ʩʧʨʘʚʦʯʥʫʶ ʣʠʪʝʨʘʪʫʨʫ [1, 10]. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʥʘʣʠʟʠʨʦʚʘʣʠ 

ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ 

ʛʝʣʴʤʠʥʪʘʤʠ ʠ ʵʡʤʝʨʠʷʤʠ ʩ ʫʯʝʪʦʤ ʢʦʣʠ-

ʯʝʩʪʚʘ ʞʠʚʦʪʥʳʭ ʥʘ ʚʳʧʘʩʘʝʤʳʭ ʫʯʘʩʪʢʘʭ. 

ʆʙʩʣʝʜʫʝʤʳʝ ʧʘʩʪʙʠʱʘ ʧʦ ʛʠʜʨʦʣʦʛʠʯʝʩ-

ʢʠʤ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʫʩʣʦʚ-

ʥʦ ʨʘʟʜʝʣʠʣʠ ʥʘ ʜʚʘ ʪʠʧʘ: 

- ʥʠʟʠʥʥʳʝ ï ʜʦʣʠʥʳ ʨʝʢ ʠ ʫʯʘʩʪʢʠ 

ʣʫʛʦʚ, ʛʜʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ 

ʩʦʭʨʘʥʷʶʪʩʷ ʚʣʘʞʥʳʝ, ʘ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫ-

ʯʘʷʭ ʠ ʟʘʙʦʣʦʯʝʥʥʳʝ ʫʯʘʩʪʢʠ ʟʘ ʩʯʝʪ ʧʘ-

ʚʦʜʢʦʚʳʭ, ʛʨʫʥʪʦʚʳʭ ʠ ʘʪʤʦʩʬʝʨʥʳʭ ʚʦʜ ʩ 

ʙʦʛʘʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʧʘʩʪʙʠʱʥʦʛʦ ʩʝʟʦʥʘ; 

- ʩʫʭʦʜʦʣʴʥʳʝ ï ʨʘʟʤʝʱʝʥʳ ʥʘ ʚʦʟ-

ʚʳʰʝʥʥʳʭ ʩʫʭʠʭ ʙʝʨʝʛʘʭ ʤʘʣʳʭ ʨʝʢ, ʥʘ 

ʩʫʧʝʩʯʘʥʳʭ ʠ ʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ, ʭʦʣʤʘʭ, 

ʛʜʝ ʪʘʣʳʝ ʠ ʜʦʞʜʝʚʳʝ ʚʦʜʳ ʥʝ ʟʘʜʝʨʞʠʚʘ-

ʶʪʩʷ, ʘ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʘʩʪʙʠʱ 

ʭʘʨʘʢʪʝʨʥʘ ʙʝʜʥʦʩʪʴ ʪʨʘʚʦʩʪʦʷ, ʦʩʦʙʝʥʥʦ 

ʚ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʧʦʨʘ-

ʞʝʥʠʷ ʞʠʚʦʪʥʳʭ ʚ ʪʝʯʝʥʠʝ 2006ï2015 ʛʛ. 

ʠʩʩʣʝʜʦʚʘʣʠ 14488 ʦʙʨʘʟʮʦʚ ʬʝʢʘʣʠʡ ʦʪ 

ʦʚʝʮ ʠ ʢʦʟ ʜʚʫʭ ʢʨʫʧʥʳʭ (ʙʦʣʝ 4 ʪʳʩ. ʛʦʣ. 

ʦʚʝʮ), 5 ʬʝʨʤʝʨʩʢʠʭ (150ï500 ʛʦʣ.) ʠ 45 

ʧʨʠʫʩʘʜʝʙʥʳʭ ʭʦʟʷʡʩʪʚ (3ï15 ʛʦʣ. ʦʚʝʮ ʠʣʠ 

ʢʦʟ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʧʨʦʣʘʨʚʦʩʢʦʧʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ 60 ʛʝʣʴʤʠʥʪʦʣʦʛʠ-

ʯʝʩʢʠʭ ʚʩʢʨʳʪʠʡ ʢʠʰʝʯʥʠʢʘ, ʣʝʛʢʠʭ ʠ ʧʝ-

ʯʝʥʠ ʦʪ ʧʘʚʰʠʭ ʠ ʚʳʥʫʞʜʝʥʥʦ ʫʙʠʪʳʭ ʞʠ-

ʚʦʪʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʦʨʛʘʥʠʟʤʝ  ʦʚʝʮ 

ʠ ʢʦʟ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʭʦʟʷʡʩʪʚ ʣʝʩʦʩʪʝʧʥʦʡ 

ʟʦʥʳ  ʋʢʨʘʠʥʳ  ʧʘʨʘʟʠʪʠʨʫʝʪ  24 ʚʠʜʘ ʥʘʠ- 

ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʵʥʜʦʧʘʨʘʟʠʪʦʚ, 

ʠʟ ʢʦʪʦʨʳʭ ʢʣʘʩʩ Nematʦda ʚʢʣʶʯʘʣ 15 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʦʜʨʷʜʘ Strongylata, ʦʜʠʥ 

ʧʦʜʨʷʜ Trichocephalata ʠ Rhabdidata, ʜʚʘ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʢʣʘʩʩʘ Cestoda; ʧʦʜʨʷʜʘ 

Anoplocephalata ʨʦʜʘ Moniezia expansa ʠ 

ʧʦʜʨʷʜʘ Taenia (larvaʝ) Coenurus cerebralis 

ʨʦʜʘ Multiceps multiceps. ʂʣʘʩʩ Trematoda 

ʧʨʝʜʩʪʘʚʣʝʥ Fasciola hepatica, Dicrocoeli-

um lanceatum, ʧʦʨʘʞʘʶʱʠʝ ʧʝʯʝʥʴ ʠ 

Paramphistomum ichikawai, ʧʘʨʘʟʠʪʠʨʫʶ-

ʱʠʭ ʚ ʨʫʙʮʝ ʞʠʚʦʪʥʳʭ. ʂʨʦʤʝ ʛʝʣʴʤʠʥʪʦ-

ʬʘʫʥʳ, ʢʘʢ ʩʦʯʣʝʥʦʚ ʧʘʨʘʟʠʪʘʨʥʦʡ ʩʠʩʪʝ-

ʤʳ, ʚʳʷʚʣʝʥʳ ʧʨʦʩʪʝʡʰʠʝ ʩʝʤʝʡʩʪʚʘ 

Eimeriidae, ʠʟ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʳʤʠ ʙʳʣʠ E. arloingi, E. intricata 

E. faurei, E. ninaekohljakimove.  

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ 

ʣʠʯʥʳʭ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʛʨʘʞʜʘʥ,  

ʥʝʙʦʣʴʰʠʭ ʬʝʨʤʝʨʩʢʠʭ, ʘ ʪʘʢʞʝ ʧʦʜʩʦʙ-

ʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷ-

ʪʠʡ ʠ ʢʨʫʧʥʳʭ ʦʚʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ 

ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʋʢʨʘʠʥʳ ʵʧʠʟʦʦʪʦʣʦʛʠʷ 

ʦʩʥʦʚʥʳʭ ʵʥʜʦʧʘʨʘʟʠʪʦʟʦʚ ʠʤʝʝʪ ʩʚʦʠ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʝʥʳ ʩʠʩʪʝ-

ʤʦʡ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʪʠʚʦʧʘʨʘʟʠʪʘʨʥʳʭ ʤʝ-

ʨʦʧʨʠʷʪʠʡ, ʧʣʦʪʥʦʩʪʴʶ ʧʨʝʙʳʚʘʥʠʷ ʞʠ-

ʚʦʪʥʳʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʘʩʪʙʠʱʘʭ.  

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʪʝʥʩʠʚʥʦʩʪʠ ʠʥʚʘʟʠʠ ʫ 

ʦʚʝʮʴ ʬʝʨʤʝʨʩʢʠʭ ʠ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚ 

ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʠ ʧʘʩʴʙʝ ʞʠʚʦʪʥʳʭ ʥʘ ʩʫ-

ʭʦʜʦʣʴʥʳʭ ʧʘʩʪʙʠʱʘʭ ʦʪʜʝʣʴʥʳʭ ʦʙʣʘʩʪʝʡ 

ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʋʢʨʘʠʥʳ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1.  

ʉʫʭʦʜʦʣʴʥʳʝ ʧʘʩʪʙʠʱʘ ʏɸʌ «ʇʦʜʦ-

ʣʷʢʘ» ʟʘʥʠʤʘʶʪ ʧʨʠʬʝʨʤʩʢʠʝ ʪʝʨʨʠʪʦʨʠʠ , 

ʥʝʧʨʠʛʦʜʥʳʝ ʜʣʷ ʟʝʤʣʝʜʝʣʠʷ, ʇʍ «ʉʘʚʠʥ- 

ʩʢʦʝ ʍʇʇ» ï ʥʘ ʦʧʫʰʢʘʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝ-

ʥʠʡ ʩ ʩʫʧʝʩʯʘʥʦʡ ʧʦʯʚʦʡ, ʥʝʚʜʘʣʝʢʝ ʦʪ ʚʦ-

ʜʦʝʤʦʚ ʩ ʥʠʟʢʠʤʠ ʙʝʨʝʛʘʤʠ. ʅʘ 1 ʛʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ʜʘʥʥʳʭ ʧʘʩʪʙʠʱ ʥʘʩʯʠʪʳʚʘʣʠ ʦʪ 10 

ʜʦ 60 ʤʫʨʘʚʝʡʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʥʘʭʦʜʠʣʠ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʤʦʣʶʩʢʦʚ (3ï8) ʵʢʟ. ʥʘ 

ʧʣʦʱʘʜʠ ʚ 10 ʤĮ. ʆʚʮʳ ʌʍ «ɽʣʝʥʘ» ʩʦʜʝʨ-

ʞʘʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʦʡ 

ʬʝʨʤʳ ʠ ʚʳʧʘʩʘʶʪʩʷ ʦʪʜʝʣʴʥʦʡ ʛʨʫʧʧʦʡ 

ʥʘ ʧʨʠʨʦʜʥʳʭ ʩʫʭʠʭ ʫʯʘʩʪʢʘʭ, ʥʝ ʠʤʝʶ-

ʱʠʭ ʚʦʜʦʝʤʦʚ. ʇʘʩʪʙʠʱʥʳʝ ʫʛʦʜʠʷ ʜʘʥʥʦ- 
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ʛʦ ʭʦʟʷʡʩʪʚʘ ʧʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʘʩʧʦʣʦ-

ʞʝʥʠʶ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʚʝʨʥʳʝ ʨʘʡʦʥʳ 

ɼʦʥʝʮʢʦʡ ʦʙʣʘʩʪʠ, ʧʨʠʣʝʛʘʶʱʠʝ ʩ ʶʛʘ ʢ 

ʍʘʨʴʢʦʚʩʢʦʡ. ɾʠʚʦʪʥʳʝ ʌʍ «ɽʣʝʥʘ» ʙʳ-

ʣʠ ʩʚʦʙʦʜʥʳ ʦʪ ʜʠʢʨʦʮʝʣʠʡ ʠ ʪʨʠʭʫʨʠʩʦʚ, 

ʥʦ ʧʦʨʘʞʝʥʳ ʤʦʥʠʝʟʠʷʤʠ ʕʀ (42 %), ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʟʘʩʝʣʝ-

ʥʠʠ ʙʠʦʪʦʧʦʚ ʶʞʥʳʭ ʧʘʩʪʙʠʱ ʘʨʠʙʘʪʠʪ-

ʥʳʤʠ ʢʣʝʱʘʤʠ M. expansa ʠ ʄ. benedeni, 

(ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ   ʭʦʟʷʝʚʘʤʠ   ʤʦʥʠʝʟʠʡ) 

ʧʨʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʟʢʦʤ ʢʦʣʠʯʝʩʪʚʝ ʤʦʣ-

ʣʶʩʢʦʚ (ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʭʦʟʷʝʚ ʜʠʢʨʦʮʝ-

ʣʠʡ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʠʦʪʦʧʘʤʠ ʧʘʩʪʙʠʱ ʚ 

ʙʦʣʝʝ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ʍʘʨʴʢʦʚʩʢʦʡ ʠ 

ʇʦʣʪʘʚʩʢʦʡ ʦʙʣʘʩʪʝʡ. ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥ-

ʚʘʟʠʠ ʦʚʝʮ ʵʡʤʝʨʠʷʤʠ ʚ ʭʦʟʷʡʩʪʚʘʭ ʪʨʝʭ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʦʙʣʘʩʪʝʡ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ 

ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ (ʪʘʙʣʠʮʘ 1). ʉʪʝʧʝʥʴ 

ʠʥʚʘʟʠʨʦʚʘʥʥʦʩʪʠ ʦʚʝʮ ʥʘ ʥʠʟʠʥʥʳʭ ʧʘʩʪ-

ʙʠʱʘʭ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 1 ï ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʫ ʦʚʝʮ ʬʝʨʤʝʨʩʢʠʭ ʠ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚ ʥʘ ʩʫʭʦʜʦ-

ʣʴʥʳʭ ʧʘʩʪʙʠʱʘʭ 

ʍʦʟʷʡʩʪʚʘ 

ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ, % 

ʜʠʢʨʦʮʝʣʠʠ 

ʩʪʨʦʥʛʠʣʷʪʳ  

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ  

ʢʘʥʘʣʘ 

ʪʨʠʭʫʨʠʩʳ ʤʦʥʠʝʟʠʠ ʵʡʤʝʨʠʠ 

ʇʦʣʪʘʚʩʢʘʷ ʦʙʣʘʩʪʴ 

ʯʘʩʪʥʘʷ ʘʛʨʦʬʠʨʤʘ 

«ʇʦʜʦʣʷʢʘ» 
73Ñ0,4 100 75Ñ1,02 ï 100 

ʍʘʨɹʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 

ʧʦʜʩʦʙʥʦʝ ʭʦʟʷʡʩʪʚʦ 

«ʉʘʚʠʥʩʢʦʝ ʍʇʇ» 
61,5Ñ1,3 100 23,0Ñ1,01 ï 60Ñ0,11 

ɼʦʥʝʮʢʘʷ ʦʙʣʘʩʪʴ 

ʬʝʨʤʝʨʩʢʦʝ ʭʦʟʷʡʩʪʚʦ 

«ɽʣʝʥʘ» 
ï 85Ñ0,32 ï 42Ñ0,26 78Ñ0,14 

ʊʘʙʣʠʮʘ 2 ï ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʫ ʦʚʝʮ ʬʝʨʤʝʨʩʢʠʭ ʠ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚ ʥʘ ʥʠʟʠʥ-

ʥʳʭ ʧʘʩʪʙʠʱʘʭ  

ʍʦʟʷʡʩʪʚʘ 

ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ, % 

ʜʠʢʨʦ- 

ʮʝʣʠʠ 

ʬʘʩʮʠʦ- 

ʣ  r

ʧʘʨʘʤʬʠ-

ʩʪʦʤʳ 

ʩʪʨʦʥʛʠʣʷʪʳ 

ʧʠʱʝʚʘʨʠ- 

ʪʝʣʴʥʦʛʦ  

ʢʘʥʘʣʘ 

 

ʜʠʢʪʠʦ-

ʢʘʫʣʳ 

  

 

ʤʶʣ-

ʣʝʨʠʠ 

  

ʩʪʨʦʥʛʠ-

ʣʦʠʜʳ 
ʡɻʤʝʨʠʠ 

ʇʦʣʪʘʚʩʢʘʷ ʦʙʣʘʩʪʴ 

ʌʍ«ʋʢʨʘʠʥʘ» ï ï 14Ñ0,2 100 2,2Ñ0,3 20Ñ0,3 ï 100 

ʍʘʨʴʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 

ʌʍ«ɹʦʨʱʠʚʢʘ» 28Ñ0,3 4,7Ñ0,2 ï 56Ñ0,3 66Ñ0,2 ï 33Ñ0,3 24Ñ0,3 

ɺ ʧʨʦʙʘʭ ʬʝʢʘʣʠʡ ʦʚʝʮ ʌʍ «ʋʢʨʘ- 

ʠʥʘ» ʇʦʣʪʘʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʝ ʧʘʩʫʪ-

ʩʷ ʥʘ ʥʠʟʠʥʥʳʭ ʟʘʙʦʣʦʯʝʥʥʳʭ ʣʫʛʘʭ ʫ 

ʦʧʫʰʢʠ ʣʝʩʘ, ʚ ʘʩʩʦʮʠʘʮʠʠ ʧʘʨʘʟʠʦʪʦʬʘʫ-

ʥʳ ʜʦʤʠʥʠʨʦʚʘʣʠ ʩʪʨʦʥʛʠʣʷʪʳ ʧʠʱʝʚʘʨʠ-

ʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ ʠ ʵʡʤʝʨʠʠ ï 100 %, ʤʶʣ-

ʣʝʨʠʠ ï 20 %. ɺ ʬʝʢʘʣʠʷʭ 14 % ʦʙʩʣʝʜʦ-

ʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚʳʷʚʣʷʣʠ ʷʡʮʘ ʧʘʨʘʤ-

ʬʠʩʪʦʤ. ʋ ʦʚʝʮ ʌʍ «ɹʦʨʱʠʚʢʘ», ʢʦʪʦʨʳʝ 

ʧʦ ʧʦʩʪʦʷʥʥʦ ʩʦʜʝʨʞʘʪʩʷ ʥʘ ʥʠʟʠʥʥʳʭ ʣʫ-

ʛʘʭ ʚ ʧʦʡʤʝ ʨʝʯʢʠ ɹʘʣʘʢʣʝʡʢʘ ʍʘʨʴʢʦʚ-

ʩʢʦʡ ʦʙʣʘʩʪʠ, ʜʦʤʠʥʠʨʦʚʘʣʠ ʣʝʛʦʯʥʳʝ ʠ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʝ   ʩʪʨʦʥʛʠʣʷʪʦʟʳ  ʕʀ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 66 % ʠ 56 %, ʘ ʟʘʪʝʤ ʜʠʢ-

ʨʦʮʝʣʠʠ ï 28 %. ɺʦ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʭʦʟʷʡʩʪʚʘʭ ʩʨʝʜʠ ʘʩʩʦʮʠʘʮʠʠ ʛʝʣʴʤʠʥʪʦʚ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʵʡʤʝʨʠʦʟʥʫʶ ʠʥʚʘʟʠʶ, 

ʕʀ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʣʘ 24ï100%.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʙ 

ʬʝʢʘʣʠʡ ʦʪ ʦʚʝʮ ʢʨʫʧʥʳʭ ʭʦʟʷʡʩʪʚ ʆʆʆ 

ɸʛʨʦʬʠʨʤʘ «ɹʘʨʚʠʥʢʠʚʩʴʢʘ» ɹʘʨʚʝʥʢʦʚ-

ʩʢʦʛʦ  ʨʘʡʦʥʘ  ʍʘʨʴʢʦʚʩʢʦʡ  ʦʙʣʘʩʪʠ ʠ ʬʠ- 

ʣʠʘʣʘ «ʀʣʴʠʯʝʚʢʘ» ɼʇ ɸʛʨʦʬʠʨʤʘ «ʐʘʭ- 

ʪʝʨ», ɸʇ «ʐʘʭʪʘ ʠʤ. ɸ.ʌ. ɿʘʩʷʜʴʢʦ» ʉʣʘ-

ʚʷʥʩʢʦʛʦ ʨʘʡʦʥʘ ɼʦʥʝʮʢʦʡ ʦʙʣʘʩʪʠ ʨʝʛʠ-

ʩʪʨʠʨʦʚʘʣʠ ʯʝʪʳʨʥʘʜʮʘʪʴ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠ- 
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ʘʥʪʦʚ ʘʩʩʦʮʠʘʮʠʡ ʛʝʣʴʤʠʥʪʦʚ ʚ ʩʦʯʝʪʘʥʠʠ 

ʩ ʵʡʤʝʨʠʷʤʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʚ ʢʨʫʧʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʧʨʠ ʜʦ-

ʚʦʣʴʥʦ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʚʝʮ ʥʘ 

ʧʨʠʨʦʜʥʳʭ ʧʘʩʪʙʠʱʘʭ ʵʧʠʟʦʦʪʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ ʨʘʟʚʠʚʘʝʪʩʷ ʩ  ʫʯʘʩʪʠʝʤ  ʥʘʠʙʦʣʝʝ  

ʵʢʦʥʦʤʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʛʝʣʴʤʠʥʪʦʚ ʠ ʵʡ-

ʤʝʨʠʡ ʪʝʭ ʞʝ ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʚʳʷʚʣʝʥʳ ʫ 

ʞʠʚʦʪʥʳʭ ʧʨʠʫʩʘʜʝʙʥʳʭ ʠ ʬʝʨʤʝʨʩʢʠʭ ʭʦ-

ʟʷʡʩʪʚ, ʪʦʣʴʢʦ ʩ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʴʶ ʵʢʩʪʝʥ-

ʩʠʚʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʥʚʘʟʠʠ. ɼʘʥ-

ʥʳʝ ʧʦʜʘʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3 ï ʇʦʣʠʠʥʚʘʟʠʠ ʫ ʦʚʝʮ ʢʨʫʧʥʳʭ ʭʦʟʷʡʩʪʚ 

ʇʦʣʦʚʦʟʨʘʩʪʥʳʝ  

ʛʨʫʧʧʳ 

ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ, % 

ʜʠʢʨʦ-

ʮʝʣʠʠ 

ʩʪʨʦʥʛʠʣʷ-

ʪʳ ʞʢʪ 

ʥʝʤʘ- 

ʪʦʜʠʨʳ 
ʪʨʠʭʫʨʠʩʳ 

ʩʪʨʦʥ- 

ʛʠʣʦʠʜʳ 
ʤʦʥʠʝʟʠʠ ʵʡʤʝʨʠʠ 

ɸʌ «ɹʘʨʚʠʥʢʠʚʩʴʢʘ» ʍʘʨʴʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʦʚʮʝʤʘʪʢʠ 80Ñ1,32 30Ñ1,22 50Ñ0,13 ï ï 35Ñ0,18 53Ñ0,42 

ʨʝʤʙʘʨʘʥʳ 43Ñ1,12 63Ñ0,42 74Ñ0,24 10Ñ1,22 ï 80Ñ1,26 43 Ñ1,14 

ʤʦʣʦʜʥʷʢ 10 ʤʝʩ. 65Ñ0,46 88Ñ0,12 23Ñ1,32 90Ñ0,42 10Ñ0,22 80Ñ3,28 85Ñ0,32 
ʌʠʣʠʘʣ «ʀʣʴʠʯʥʝʚʢʘ» ɼʇ ɸʌ «ʐʘʭʪʝʨ» ɼʦʥʝʮʢʦʡ ʦʙʣʘʩʪʠ 

ʦʚʮʝʤʘʪʢʠ 84Ñ1,02 100 50Ñ0,18 7,6Ñ1,44 ï 22Ñ3,32 84Ñ0,44 

ʧʣʝʤʙʘʨʘʥʳ 66Ñ1,08 86Ñ4,22 49Ñ1,3 6,6Ñ1,02 20Ñ2,02 ï 53Ñ0,12 

ʤʦʣʦʜʥʷʢ 

10 ʤʝʩ 
14Ñ0,02 95Ñ3,12 71Ñ2,16 10Ñ1,12 23Ñ1,64 ï 95Ñ1,26 

ʋ ʦʚʮʝʤʘʪʦʢ ʠ ʧʣʝʤʝʥʥʳʭ ʙʘʨʘʥʦʚ ʚ 

ʢʦʥʮʝ ʧʘʩʪʙʠʱʥʦʛʦ ʩʝʟʦʥʘ ʜʦʤʠʥʠʨʦʚʘʣʘ 

ʧʦʣʠʠʥʚʘʟʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ 5ï6 ʚʠʜʦʚ 

ʛʝʣʴʤʠʥʪʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʵʡʤʝʨʠʷʤʠ. ʏʘ-

ʱʝ ʘʩʩʦʮʠʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʣʠ: ʩʪʨʦʥʛʠʣʷʪʳ 

ʞʢʪ+ʵʡʤʝʨʠʠ ï 51 %, ʜʠʢʨʦʮʝʣʠʠ+ ʩʪʨʦʥ-

ʛʠʣʷʪʳ+ʪʨʠʭʫʨʠʩʳ+ʩʪʨʦʥʛʠʣʦʠʜʳ+ ʤʦʥʠ-

ʝʟʠʠ+ʵʡʤʝʨʠʠ ï 15 %, ʜʠʢʨʦʮʝʣʠʠ+ ʩʪʨʦʥ-

ʛʠʣʷʪ+ʩʪʨʦʥʛʠʣʦʠʜʳ+ʤʦʥʠʝʟʠʠ+ʵʡʤʝʨʠʠï 

18%, ʩʪʨʦʥʛʠʣʷʪʳ+ʪʨʠʭʫʨʠʩʳ+ʤʦʥʠʝʟʠʠ+ 

ʵʡʤʝʨʠʠ ï 16 %. 

ʂʨʦʤʝ ʛʝʣʴʤʠʥʪʦʟʦʚ ʩʠʩʪʝʤʳ ʧʠʱʝ-

ʚʘʨʝʥʠʷ ʫ 10 % ʷʛʥʷʪ ʪʝʢʫʱʝʛʦ ʛʦʜʘ ʨʦʞ-

ʜʝʥʠʷ, ʥʘʯʠʥʘʷ ʩ ʦʢʪʷʙʨʷ ʤʝʩʷʮʘ, ʨʝʛʠ-

ʩʪʨʠʨʦʚʘʣʠ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʥʘʨʫ-

ʰʝʥʠʷ ʢʦʦʨʜʠʥʘʮʠʠ ʜʚʠʞʝʥʠʷ. ʇʨʠ ʚʩʢʨʳ-

ʪʠʠ ʯʝʨʝʧʘ ʦʪ ʚʳʥʫʞʜʝʥʦ ʫʙʠʪʳʭ ʞʠʚʦʪ-

ʥʳʭ ʥʘʭʦʜʠʣʠ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ (ʦʪ 5 

ʤʤ ʜʦ 12 ʤʤ) ʧʫʟʳʨʠ ï larvaʝ Coenurus 

cerebralis ʧʦʜʨʷʜʘ Taenia ʨʦʜʘ Multiceps 

multiceps.  

ɺʦ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʫ 

ʦʚʝʮ ʨʘʟʣʠʯʥʳʭ ʧʦʣʦʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʢʦ-

ʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʚʦʟ-

ʙʫʜʠʪʝʣʝʡ ʠʥʚʘʟʠʠ ʠʟʤʝʥʷʣʩʷ ʧʦ ʩʝʟʦʥʘʤ-

ʛʦʜʘ. ɿʠʤʦʡ ʜʦʤʠʥʠʨʦʚʘʣʘ ʪʝʪʨʘʠʥʚʘʟʠʷ 

ʜʠʢʨʦʮʝʣʠʷʤʠ, ʩʪʨʦʥʛʠʣʷʪʘʤʠ ʠ ʤʦʥʠʝʟʠʷ-

ʤʠ ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ ʵʡʤʝʨʠʷʤʠ: ʜʠʢʨʦʮʝ-

ʣʠʠ+ʩʪʨʦʥʛʠʣʷʪʳ+ʵʡʤʝʨʠʠ ï 50 %, ʜʠʢʨʦ-

ʮʝʣʠʠ + ʩʪʨʦʥʛʠʣʷʪʳ + ʪʨʠʭʫʨʠʩʳ + ʵʡʤʝ- 

ʨʠʠ ï 50 %. ɺʝʩʥʦʡ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʦʢʦʪʘ 

ʩ ʤʘʷ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʠʥʚʘʟʠʠ ʜʠʢʨʦ-

ʮʝʣʠʷʤʠ ʚ ʩʨʝʜʥʝʤ ʜʦ 12,5 %, ʷʠʮ ʤʦʥʠʝ-

ʟʠʡ ʥʝ ʚʳʷʚʣʷʣʠ ʜʦ ʠʶʥʷ. 

ʀʥʚʘʟʠʷ ʩʪʨʦʥʛʠʣʷʪʘʤʠ ʧʠʱʝʚʘʨʠ-

ʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ ʠ ʵʡʤʝʨʠʷʤʠ ʩʪʘʙʠʣʴʥʦ 

ʦʩʪʘʝʪʩʷ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ (94ï100%). ɺ 

ʪʘʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʥʦʚʦʨʦʞʜʝʥʥʳʡ ʤʦʣʦʜ-

ʥʷʢ ʦʚʝʮ ʧʝʨʝʙʦʣʝʚʘʝʪ ʦʩʪʨʦʡ ʬʦʨʤʦʡ ʵʡ-

ʤʝʨʠʦʟʘ. ʋ ʷʛʥʷʪ ʪʨʝʭʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʫʞʝ ʜʦ ʚʳʭʦʜʘ ʥʘ ʧʘʩʪʙʠʱʘ ʨʝʛʠʩʪʨʠʨʦʚʘ-

ʣʠ ʜʚʘ ʚʠʜʘ ʚʦʟʙʫʜʠʪʝʣʝʡ ʠʥʚʘʟʠʠ: ʵʡʤʝ-

ʨʠʠ ï 15ï30 %, ʠ ʩʪʨʦʥʛʠʣʦʠʜʳ 13ï16 %. 

ɺ ʢʦʥʮʝ ʤʘʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ, ʫ ʤʦʣʦʜʥʷʢʘ ʪʝʢʫʱʝʛʦ ʛʦʜʘ ʨʦʞ-

ʜʝʥʠʷ ʢʣʠʥʠʯʝʩʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʦʩʪʨʘʷ ʬʦʨ-

ʤʘ ʤʦʥʠʝʟʠʦʟʘ. ɺ ʵʪʦ ʚʨʝʤʷ ʠʟ ʬʝʢʘʣʠʡ  

(18ï45%) ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʚʳʜʝʣʷʣʠ 

ʪʦʣʴʢʦ ʦʜʠʥʦʯʥʳʝ ʷʡʮʘ ʩʪʨʦʥʛʠʣʷʪ ʧʠʱʝ-

ʚʘʨʠʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ ʠ ʦʦʮʠʩʪʳ ʵʡʤʝʨʠʡ. 

ʇʨʠ ʚʩʢʨʳʪʠʠ ʧʦʛʠʙʰʠʭ ʠʣʠ ʚʳʥʫʞʜʝʥʦ 

ʫʙʠʪʳʭ ʷʛʥʷʪ ʚ ʪʦʥʢʦʤ ʦʪʜʝʣʝ ʢʠʰʝʯʥʠʢʘ 

ʥʘʭʦʜʠʣʠ ʥʝʧʦʣʦʚʦʟʨʝʣʳʭ ʤʦʥʠʝʟʠʡ, ʜʦ-

ʩʪʠʛʰʠʭ ʜʣʠʥʳ 50ï80 ʩʤ. ɺ ʧʝʨʚʦʡ ʜʝʢʘʜʝ 

ʠʶʥʷ ʠʟ ʬʝʢʘʣʠʡ 93ï100 % ʠʥʚʘʟʠʨʦʚʘʥ-

ʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʚʳʜʝʣʷʣʠ ʷʡʮʘ ʠ ʯʣʝʥʠʢʠ 

ʤʦʥʠʝʟʠʡ. ʀʥʚʘʟʠʷ ʥʝʤʘʪʦʜʘʤʠ ʠ ʮʝʩʪʦʜʘ-

ʤʠ ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ ʵʡʤʝʨʠʷʤʠ ʜʦʩʪʠʛʘʣʘ 

ʧʠʢʘ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʘʚʛʫʩʪʘ. ɺ ʩʝʥ-

ʪʷʙʨʝ ʠʟ ʬʝʢʘʣʠʡ (1,2ï3 %) ʦʚʝʮ  ʪʝʢʫʱʝʛʦ 
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ʛʦʜʘ ʨʦʞʜʝʥʠʷ ʚʳʜʝʣʷʣʠ ʧʝʨʚʳʝ ʷʡʮʘ ʜʠʢ-

ʨʦʮʝʣʠʡ. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʡ 

ʘʩʩʦʮʠʘʮʠʝʡ ʵʥʜʦʧʘʨʘʟʠʪʦʚ  ʷʚʣʷʝʪʩʷ ʩʦ-

ʯʝʪʘʥʠʝ ʩʪʨʦʥʛʠʣʷʪ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʢʘ-

ʥʘʣʘ ʠ ʵʡʤʝʨʠʡ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʩ ʪʝʥʜʝʥʮʠʝʡ ʢ ʞʘʨʢʦʤʫ ʠ ʩʫʭʦʤʫ ʣʝ-

ʪʫ,  ʥʘʯʠʥʘʷ  ʩ  2011  ʛʦʜʘ,  ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ 

ʠʥʚʘʟʠʠ ʬʘʩʮʠʦʣʘʤʠ ʠ ʧʘʨʘʤʬʠʩʪʦʤʘʤʠ 

ʟʘʤʝʪʥʦ ʩʥʠʞʘʣʘʩʴ ʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 2014ï

2015 ʛʛ. ʷʠʮ ʜʘʥʥʳʭ ʪʨʝʤʘʪʦʜ ʠʟ ʬʝʢʘʣʠʡ 

ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʝ ʚʳʜʝʣʷʣʠ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦʟʙʫʜʠʪʝʣʝʡ ʠʥʚʘ-

ʟʠʠ ʫ ʢʦʟ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚ ʛʨʘʞʜʘʥ ʥʘ 

ʩʫʭʦʜʦʣʴʥʳʭ ʧʘʩʪʙʠʱʘʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʪʘʙʣʠʮʝ 4. 

ʊʘʙʣʠʮʘ 4 ï ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʧʨʠ ʧʘʩʴʙʝ ʢʦʟ ʥʘ ʩʫʭʦʜʦʣʴʥʳʭ ʧʘʩʪʙʠʱʘʭ  

ʆʙʣʘʩʪʠ 

ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʧʦ ʚʠʜʘʤ ʧʘʨʘʟʠʪʦʚ, % 

ʜʠʢʨʦʮʝʣʠʠ 
ʩʪʨʦʥʛʠʣʷʪʳ 

ʞʢʪ 
ʪʨʠʭʫʨʠʩʳ ʜʠʢʪʠʦʢʘʫʣʳ ʤʦʥʠʝʟʠʠ ʵʡʤʝʨʠʠ 

ʇʦʣʪʘʚʩʢʘʷ ï 11,5Ñ3,16 10Ñ1,12 ï ï 80Ñ1,26 

ʍʘʨʢʦʚʩʢʘʷ 37,5Ñ3,1 100 33Ñ2,06 85,7Ñ1,02 14Ñ3,06 83Ñ1,16 

ɼʦʥʝʮʢʘʷ ï 100 15Ñ3,14 12Ñ1,24 20Ñ3,22 45Ñ1,24 

ɺ ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʝ ʢʦʟ, ʢʘʢ ʧʨʘʚʠ-

ʣʦ, ʚʳʧʘʩʘʶʪ ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʘʩʝʣʝʥ-

ʥʳʤ ʧʫʥʢʪʘʤ ʧʫʩʪʳʨʷʭ, ʧʘʨʢʦʚʳʭ ʟʦʥʘʭ. ɺ 

ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʢʦʟ ʥʘ ʧʘʩʪʙʠʱʘʭ ʩʦ-

ʜʝʨʞʘʪ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʠʚʷʟʷʭ ʠʣʠ 

ʧʘʩʫʪ ʥʝʙʦʣʴʰʠʤʠ ʧʦ 5ï10 ʛʦʣʦʚ ʛʨʫʧʧʘ-

ʤʠ ʫ ʨʝʢ, ʧʨʫʜʦʚ, ʧʦ ʦʙʦʯʠʥʘʤ ʜʦʨʦʛ ʠʣʠ 

ʥʘ ʧʦʣʷʭ ʧʦʩʣʝ ʩʙʦʨʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. 

ɸʩʩʦʮʠʘʮʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʩʪʨʦʥʛʠ-

ʣʷʪ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ+ ʜʠʢʪʠʦʢʘʫ-

ʣʳ+ʪʨʠʭʫʨʠʩʳ+ʜʠʢʨʦʮʝʣʠʠ+ʵʡʤʝʨʠʠ ʩʦ-

ʩʪʘʚʣʷʣʠ  15,1 %,  ʩʪʨʦʥʛʠʣʷʪʳ  ʧʠʱʝʚʘʨʠ- 

ʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ + ʪʨʠʭʫʨʠʩʳ + ʜʠʢʪʠʦʢʘʫ- 

ʣʳ + ʤʦʥʠʝʟʠʠ + ʵʡʤʝʨʠʠ ï 13,3 %; ʩʪʨʦʥ-

ʛʠʣʷʪ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ+ʪʨʠʭʫʨʠ- 

ʩʳ + ʵʡʤʝʨʠʠ ï 9,1%; ʩʪʨʦʥʛʠʣʷʪ ʧʠʱʝʚʘ-

ʨʠʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ + ʜʠʢʨʦʮʝʣʠʠ + ʵʡʤʝ-    

ʨʠʠ ï20,5 %; ʩʪʨʦʥʛʠʣʷʪ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦ-

ʛʦ ʢʘʥʘʣʘ+ʜʠʢʪʠʦʢʘʫʣʳ ï 13,7%; ʩʪʨʦʥʛʠ-

ʣʷʪʳ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ+ʵʡʤʝʨʠʠ ï 

28,3 %.  

ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʩʦʯʣʝʥʦʚ ʧʘ-

ʨʘʟʠʪʘʨʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʧʘʩʴʙʝ ʢʦʟ ʥʘ ʥʠ-

ʟʠʥʥʳʭ ʧʘʩʪʙʠʱʘʭ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 5.  

ʊʘʙʣʠʮʘ 5 ï ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʧʨʠ ʧʘʩʴʙʝ ʢʦʟ ʥʘ ʥʠʟʠʥʥʳʭ ʧʘʩʪʙʠʱʘʭ  

ʈʘʡʦʥʳ 

ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʧʦ ʚʠʜʘʤ ʧʘʨʘʟʠʪʦʚ, % 

ʜʠʢʨʦ-  

ʮʝʣʠʠ 
ʬʘʩʮʠʦʣʳ 

ʩʪʨʦʥʛʠʣʷʪʳ  

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ  

ʢʘʥʘʣʘ 

ʜʠʢʪʠʦ-

ʢʘʫʣʳ 

ʮʠʩʪʦ-  

ʢʘʫʣʳ 

  

ʤʶʣʣʝʨʠʠ 

ʩʪʨʦʥʛʠ- 

ʣʦʠʜʳ 
ʡɻʤʝʨʠʠ 

ʇʦʣʪʘʚʩʢʘʷ ʦʙʘʩʪʴ 

ʐʠʰʘʮʢʠʡ ï ï 70Ñ0,2 ï ï 96Ñ1,6 ï 58Ñ0,4 

ɻʘʜʷʮʢʠʡ ï ï 68Ñ0,8 ï ï 85Ñ2,2 ï 88Ñ1,2 

ʍʘʨʴʢʦʚʩʢʘʷ ʦʙʘʩʪʴ 

ʍʘʨʴʢʦʚʩʢʠʡ 30Ñ1,1 80Ñ0,1 100 15Ñ2,1 20Ñ1,6 ï 10Ñ2,4 100 

ɹʘʣʘʢʣʝʡʩʢʠʡ ï 60Ñ3,1 66Ñ0,4 ï 25Ñ4,2 ï 15Ñ1,6 25Ñ0,2 

ʅʘ ʥʠʟʠʥʥʳʭ ʧʘʩʪʙʠʱʘʭ ʘʩʩʦʮʠʘʮʠʠ 

ʛʝʣʴʤʠʥʪʦʚ ʫ ʢʦʟ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʪʨʘʠʥʚʘ-

ʟʠʝʡ: ʬʘʩʮʠʦʣʳ+ʩʪʨʦʥʛʠʣʷʪʳ ʧʠʱʝʚʘʨʠ-

ʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ+ ʜʠʢʪʠʦʢʘʫʣʳ+ʵʡʤʝʨʠʠ ï  

30,4%, ʩʪʨʦʥʛʠʣʷʪʳ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʢʘ- 

ʥʘʣʘ+ʩʪʨʦʥʛʠʣʦʠʜʳ+ʬʘʩʮʠʦʣʳ+ʵʡʤʝʨʠʠ ï 

15,6 %; ʪʨʠʠʥʚʘʟʠʝʡ ï ʩʪʨʦʥʛʠʣʷʪʳ ʧʠʱʝ-

ʚʘʨʠʪʝʣʴʥʦʛʦ  ʢʘʥʘʣʘ  + ʤʶʣʣʝʨʠʠ + ʵʡʤʝ- 

ʨʠʠ ï 32,2%, ʩʪʨʦʥʛʠʣʷʪʳ ʧʠʱʝʚʘʨʠʪʝʣʴ-

ʥʦʛʦʢʘʥʘʣʘ+ʬʘʩʮʠʦʣʳ+ʮʠʩʪʦʢʘʫʣʳï 8,8%, 

ʜʚʦʡʥʦʡ ʠʥʚʘʟʠʝʡ ï ʬʘʩʮʠʦʣʳ + ʮʠʩʪʦʢʘʫ-

ʣʳ ï 4,7%, ʬʘʩʮʠʦʣʳ+ʩʪʨʦʥʛʠʣʷʪ ʧʠʱʝʚʘ-

ʨʠʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ ï 8,3 %.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʩʪʙʠʱ-

ʥʳʭ ʙʠʦʪʦʧʦʚ ʥʘ ʧʣʦʱʘʜʠ 1 ʤĮ ʦʙʥʘʨʫʞʠ-

ʚʘʣʠ  ʦʪ  2  ʜʦ  6 ʵʢʟ. ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʤʦʣ- 
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ʣʶʩʢʦʚ: Derocerum reticulatum, Zonitoides 

nitidus, Succinea putris, Chondrula tridens, 

Trichiahispida ʠ ʜʨʫʛʠʝ. 

ʇʘʨʘʟʠʪʘʨʥʘʷ ʩʠʩʪʝʤʘ ʫ ʢʦʟ, ʩʦʜʝʨ-

ʞʘʚʰʠʭʩʷ ʚ ʧʨʠʫʩʘʜʝʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʥʘ- 

ʩʝʣʝʥʠʷ ʙʝʟ ʚʳʧʘʩʘ, ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʣʘʩʴ ʦʪ 

ʪʘʢʦʚʦʡ ʥʘ ʧʘʩʪʙʠʱʘʭ ʠ ʩʦʩʪʦʷʣʘ ʠʟ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʝʡ ʩʪʨʦʥʛʠʣʷʪ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ 

ʢʘʥʘʣʘ ï ʙʫʥʦʩʪʦʤ ï 80% ʠ ʩʪʨʦʥʛʠʣʦʠ-  

ʜʦʚ ï 7,6Ñ3,16 % ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʥʚʘ-

ʟʠʠ 12Ñ0,22 ʵʢʟ. ʷʠʮ ʛʝʣʴʤʠʥʪʦʚ ʚ 1 ʛ ʬʝʢʘ-

ʣʠʡ, ʘ ʪʘʢ ʞʝ ʵʡʤʝʨʠʡ, ʕʀ ï 20Ñ 0,32 %, 

ʀʀ ï 12Ñ0,1 ʵʢʟ. ʦʦʮʠʩʪ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʤʠʢ-

ʨʦʩʢʦʧʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʛʝʣʴʤʠʥʪʦʟʳ ʠ ʵʡʤʝ-

ʨʠʦʟʳ ʦʚʝʮ ʠ ʢʦʟ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ʋʢʨʘ-

ʠʥr  ʯʘɦʝ ʚʩʪʨʝʯʘʁʪʩ̫ ʚ ʚʠʜʝ ʘʩʩʦʮʠʘʮʠʡ 

ʠ ʦʩʪʘʶʪʩʷ ʩʝʨʴʝʟʥʦʡ ʧʨʝʛʨʘʜʦʡ ʜʣʷ ʵʬ-

ʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʙʠʱ ʞʚʘʯ-

ʥʳʤʠ ʞʠʚʦʪʥʳʤʠ. 
 

ɺʓɺʆɼʓ 
1 ʋ ʦʚʝʮ ʠ ʢʦʟ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʫʩʣʦ-

ʚʠʷʭ ʣʠʯʥʳʭ  ʧʦʜʩʦʙʥʳʭ, ʤʘʣʳʭ  ʬʝʨʤʝʨʩ- 

ʢʠʭ ʠ ʢʨʫʧʥʳʭ ʭʦʟʷʡʩʪʚ, ʬʫʥʢʮʠʦʥʠʨʫʶʪ 

ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʳʝ ʧʘʨʘʟʠʪʘʨʥʳʝ ʩʠ-

ʩʪʝʤʳ, ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ 

ʢʣʘʩʩʳ ʛʝʣʴʤʠʥʪʦʚ Nematoda ʕʀ ï 2,5ï 

100 %, Trematoda ï 4,7ï80 % ʠ Cestoda ï 

22ï80 %, ʧʨʦʩʪʝʡʰʠʝ ʩʝʤʝʡʩʪʚʘ ï Eime-

riidae ï 34ï100 %.  

2 ʇʨʠ ʚʩʝʭ ʪʠʧʘʭ ʩʦʜʝʨʞʘʥʠʷ ʦʚʝʮ ʠ 

ʢʦʟ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʩʦʯʣʝʥʘʤʠ ʬʫʥʢʮʠʦ-

ʥʠʨʫʶʱʠʭ ʧʘʨʘʟʠʪʘʨʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ 

ʩʪʨʦʥʛʠʣʷʪʳ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ   

ʕʀ ï 34ï100 % ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ ʵʡʤʝʨʠʷ-  

ʤʠ ï 24ï100 %. ɺ ʭʦʟʷʡʩʪʚʘʭ ʶʞʥʳʭ ʨʘʡʦ-

ʥʦʚ ʃʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʋʢʨʘʠʥʳ  ʜʦʤʠʥʠ-

ʨʫʶʱʠʤʠ ʩʦʯʣʝʥʘʤʠ ʧʘʨʘʟʠʪʘʨʥʦʡ ʩʠʩʪʝ-

ʤʳ ʫ ʤʦʣʦʜʥʷʢʘ ʚ ʧʘʩʪʙʠʱʥʳʡ ʩʝʟʦʥ ʷʚʣʷ-

ʶʪʩʷ ʩʪʨʦʥʛʠʣʷʪʳ ʠ ʤʦʥʠʝʟʠʠ ʩʦʦʪʚʝʪ-

ʩʪʝʥʥʦ ʕʀ ï 88ï95 % ʠ 22ï80%.  

3 ʇʘʨʘʟʠʪʘʨʥʳʝ ʩʠʩʪʝʤʳ ʦʚʝʮ ʠ ʢʦʟ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʢʨʫʛʣʦʛʦʜʠʯʥʦ, ʯʘʱʝ ʚ 

ʭʨʦʥʠʯʝʩʢʦʡ ʬʦʨʤʝ ʙʝʟ ʚʳʨʘʞʝʥʥʳʭ ʢʣʠ-

ʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʦʪ-

ʜʝʣʴʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 
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