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ʅɸʋʏʅʆ-ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʁ 
ɾʋʈʅɸʃ  

ʅʦʤʝʨ ʛʦʩʨʝʛʠʩʪʨʘʮʠʠ ʉʄʀ ʇʀ ˉ 
ʌʉ77-83832 ʦʪ 02 ʩʝʥʪʷʙʨʷ 2022 ʛ. 
ʇʦʜʧʠʩʥʦʡ ʠʥʜʝʢʩ ʚ ʘʛʝʥʪʩʪʚʝ ʈʦʩʧʝʯʘʪʴ 
82393.   
ʋʯʨʝʜʠʪʝʣʴ ð ʌʝʜʝʨʘʣʴʥʦʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ 
ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʉʘʥʢʪ
-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 
ʫʥʠʚʝʨʩʠʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ 
ʤʝʜʠʮʠʥʳè (ʌɻɹʆʋ ɺʆ ʉʇʙɻʋɺʄ)  
ɾʫʨʥʘʣ ʦʩʥʦʚʘʥ ʚ ʷʥʚʘʨʝ 2004 ʛʦʜʘ ʚ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʠ ʚʭʦʜʠʪ ʚ ʩʧʠʩʦʢ 
ʚʝʜʫʱʠʭ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ 
ʞʫʨʥʘʣʦʚ, ʚ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʙʳʪʴ 
ʦʧʫʙʣʠʢʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʥʘʫʯʥʳʝ 
ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʡ ʥʘ ʩʦʠʩʢʘʥʠʝ 
ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʜʦʢʪʦʨʘ ʠ ʢʘʥʜʠʜʘʪʘ ʥʘʫʢ.  
ʄɺɺ ʚʭʦʜʠʪ ʚ ʙʘʟʫ ʜʘʥʥʳʭ Russian 

Science Citation Index.  
ɾʫʨʥʘʣ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦ ʚʩʝʤ 

ʨʝʛʠʦʥʘʤ ʈʦʩʩʠʠ ʠ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ 
(ɺʋɿʓ, ʅʀʀ, ɺɽʊɽʈʀʅɸʈʅʓɽ 
ʆʊɼɽʃʓ).  
ɾʫʨʥʘʣ ʚʳʭʦʜʠʪ ʥʝ ʤʝʥʝʝ 4 ʨʘʟ ʚ ʛʦʜ. 

ɺ ʥʝʤ ʧʫʙʣʠʢʫʶʪʩʷ ʨʘʙʦʪʳ ʧʦ ʚʩʝʤ 
ʦʩʥʦʚʥʳʤ ʚʦʧʨʦʩʘʤ ʚʝʪʝʨʠʥʘʨʠʠ ʠ 
ʩʤʝʞʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ.  
ɺ ʵʪʦʪ ʞʫʨʥʘʣ ɺʳ ʤʦʞʝʪʝ ʧʦʤʝʩʪʠʪʴ 

ʨʝʢʣʘʤʫ ɺʘʰʝʡ ʬʠʨʤʳ. ʆʙʲʷʚʣʝʥʠʷ ʠ 
ʢʦʤʤʝʨʯʝʩʢʘʷ ʨʝʢʣʘʤʘ ʧʫʙʣʠʢʫʶʪʩʷ 
ʧʦʩʣʝ ʦʧʣʘʪʳ. ʉʨʦʢ ʠʩʧʦʣʥʝʥʠʷ ï ʚ 
ʪʝʯʝʥʠʝ 3 ʤʝʩʷʮʝʚ.  
ʈʝʜʘʢʮʠʷ ʥʝ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ 

ʩʦʜʝʨʞʘʥʠʝ ʨʝʢʣʘʤʥʳʭ ʦʙʲʷʚʣʝʥʠʡ.  
ʇʨʠ ʧʝʨʝʧʝʯʘʪʢʝ ʩʩʳʣʢʘ ʥʘ ʞʫʨʥʘʣ 

ʦʙʷʟʘʪʝʣʴʥʘ.  
ʄʥʝʥʠʝ ʘʚʪʦʨʦʚ ʠ ʨʝʜʘʢʮʠʠ ʧʦ 

ʦʪʜʝʣʴʥʳʤ ʚʦʧʨʦʩʘʤ ʤʦʞʝʪ ʥʝ ʩʦʚʧʘʜʘʪʴ.  
ʇʣʘʪʘ ʩ ʘʩʧʠʨʘʥʪʦʚ ʟʘ ʧʫʙʣʠʢʘʮʠʶ 

ʨʫʢʦʧʠʩʠ ʥʝ ʚʟʠʤʘʝʪʩʷ.  
ʉʧʨʘʚʢʠ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʪʠʧʦʛʨʘʬʠʠ, ʚ ʢʦʪʦʨʦʡ ʧʝʯʘʪʘʝʪʩʷ 
ʞʫʨʥʘʣ, ʦʛʦʚʘʨʠʚʘʶʪʩʷ ʧʦ ʪʝʣʝʬʦʥʫ (812) 
387-11-58.  
ɸʜʨʝʩ ʨʝʜʘʢʮʠʠ: 196084, ʉʇʙ, ʫʣ. 

ʏʝʨʥʠʛʦʚʩʢʘʷ ʜʦʤ 5, ʉʇʙɻʋɺʄ, 
ʨʝʜʘʢʮʠʷ ʞʫʨʥʘʣʘ çʄʝʞʜʫʥʘʨʦʜʥʳʡ 
ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠè (ʄɺɺ). ʪʝʣ 8-812
-387-11-58  

RESEARCH AND PRODUCTION  
JOURNAL  

The state registration number of the me-
dia PI No. FS77-83832 dated September 02, 
2022. The subscription index in the 
Rospechat agency is 82393. 
Founder ð Federal state educational 

institution of higher professional education 
"Saint-Petersburg state University of veteri-
nary medicine" (FSEI of HPE SpbGUVM).  
The journal was founded in January 2004 

in St. Petersburg and is included in the list of 
leading peer-reviewed scientific journals in 
which the main scientific results of disserta-
tions for the degree of doctor and candidate 
of Sciences should be published.  
International Bulletin of Veterinary Medi

-cine is included in the Russian Science Ci-
tation Index database.  
The journal is distributed in all regions of 

Russia and the Republic of Belarus 
(universities, research institutions , veteri-
nary departments ).  
The magazine is published at least 4 

times a year. It publishes papers on all major 
issues of veterinary medicine and related 
disci-plines.  
In this magazine, you can place an adver-

tisement for your company. Ads and com-
mer-cial information are published after pay-
ment. The execution period is within 3 
months.  
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ʉʆɼɽʈɾɸʅʀɽ 
ʀʥʬʝʢʮʠʦʥʥʳʝ 
ʙʦʣʝʟʥʠ    

¶ɹʠʦʮʠʜʥʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢʣʦʩʪʨʠʜʠʡ: ʤʝʭʘʥʠʟʤʳ ʫʩʪʦʡʯʠʚʦ-
ʩʪʠ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʝʝ ʧʨʝʦʜʦʣʝʥʠʷ (ʦʙʟʦʨ).  
ɹʝʟʙʦʨʦʜʦʚʘ ʅ.ɸ., ʈʦʤʘʥʦʚʘ ɸ.ʉ., ʐʠʣʦʚʘ ɽ.ʅ., ʊʦʤʩʢʠʭ ʆ.ɻ., 
ʖʩʫʧʦʚʘ ʏ.ʈ., ʉʫʟʜʘʣʴʮʝʚʘ ʄ.ɸ. 

12 

¶ɺʣʠʷʥʠʝ ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʘ ʘʣʣʦʢʠʥ-ʘʣʴʬʘ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʝ  
ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʪʝʣʷʪ ʧʨʠ ʙʨʦʥʭʦʧʥʝʚʤʦ-
ʥʠʠ. ʉʫʭʠʥʠʥ ɸ.ɸ., ʉʪʝʧʘʥʦʚʘ ʅ.ɸ.  

26 

¶ʈʘʟʨʘʙʦʪʢʘ ʤʫʣʴʪʠʧʣʝʢʩʥʦʡ ʧʮʨ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 
ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʠʥʜʠʢʘʮʠʠ ʚʠʨʫʩʦʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʯʫʤʳ ʩʚʠʥʝʡ 
ʠ ʙʦʣʝʟʥʠ ʘʫʝʩʢʠ. ʍʘʤʤʘʜʦʚ ʅ.ʀ., ɻʦʨʙʫʥʦʚʘ ʄ.ɽ., ɸʣʴʤʘʥʦʚʘ ɻ.ʈ.,  
ɻʨʦʤʦʚʘ ɽ.ɸ., ʋʩʦʣʴʮʝʚ ʂ.ɺ., ɻʘʣʝʝʚʘ ɸ.ɻ., ʉʧʠʨʠʜʦʥʦʚ ɻ.ʅ.,  
ʐʘʥʛʘʨʘʝʚ ʈ.ʀ. 

38 

¶ʆʮʝʥʢʘ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʣʝʧʪʦʩʧʠʨʦʟʫ ʩʦʙʘʢ ʚ 
Cʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ. ɹʝʨʝʟʢʠʥ ɺ.ɸ., ʂʘʣʠʤʘʪʦʚʘ ɸ.ɸ., ʈʷʙʠʢʦ ɽ.ɻ,, 
ʊʦʢʘʨʝʚʠʯ ʅ.ʂ., ɻʦʣʦʜʷʝʚʘ ʄ.ʉ., ɸʡʜʠʝʚ ɸ.ɹ., ʂʦʟʳʨʝʥʢʦ ʆ.ɺ., 
ʂʫʟʥʝʮʦʚ ʖ.ɽ. 

48 

¶ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʨʦʥʭʦʘʣʴʚʝʦʣʷʨʥʦʛʦ ʣʘʚʘʞʘ 
ʫ ʙʦʣʴʥʳʭ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ ʩʦʙʘʢ. ɻʨʘʜʦʚʘ ʖ.ɺ., ʂʦʚʘʣʝʚ ʉ.ʇ.  

56 

 ¶ ʉʦʚʨʝʤʝʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʠ ʢʘʣʠʮʠʚʠʨʦ-
ʟʘ ʢʦʰʝʢ (ʦʙʟʦʨʥʘʷ ʩʪʘʪʴʷ). ɼʘʥʥʠʢʦʚ ʉ.ʇ., ʐʘʭʦʚʘ ɺ.ʅ.,  
ɻʚʦʟʜʝʮʢʠʡ ʅ.ɸ., ʂʚʦʯʢʦ ɸ.ʅ.  

62 

 ¶ʉʣʫʯʘʡ ʚʳʷʚʣʝʥʠʷ ʤʠʢʦʧʣʘʟʤʝʥʥʦʛʦ ʤʘʩʪʠʪʘ ʫ ʢʦʨʦʚ ʥʘ ʬʦʥʝ 
ʚʪʦʨʠʯʥʦʡ ʘʥʘʵʨʦʙʥʦʡ ʠʥʬʝʢʮʠʠ. ʀʩʘʢʦʚʘ ʄ.ʅ., ɹʝʟʙʦʨʦʜʦʚʘ 
ʅ.ɸ., ʄʘʨʪʳʥʦʚ ʅ.ɸ., ɿʫʙʘʨʝʚʘ ɺ.ɼ., ʂʦʞʫʭʦʚʩʢʘʷ ɺ.ɺ.  

77 

 ¶ ʆʩʥʦʚʥʳʝ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ 
ʚʠʨʫʩʥʳʤ ʣʝʡʢʦʟʦʤ ʢʦʰʝʢ. ɹʫʣʘʢʦʚʩʢʘʷ ʆ.ɸ., ʉʦʪʥʠʢʦʚʘ ʃ.ʌ.  

88 

ʌʘʨʤʘʢʦʣʦʛʠʷ, 
ʪʦʢʩʠʢʦʣʦʛʠʷ,  
ʬʘʨʤʘʮʠʷ   

¶ʆʮʝʥʢʘ ʛʝʧʘʪʦʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ çʛʝʥʪʘʙʠʬʝʨʦʥ-ʩè ʠ 
çʧʨʦʧʠʛè ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʦʤ ʚʚʝʜʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʤ ʤʳʰʘʤ 
(ʜʦʢʣʠʥʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ).  ɻʨʠʛʦʨʴʝʚʘ ʅ.ɸ., ʄʠʭʘʡʣʦʚ ɽ.ɺ.  

94 

 ¶ ʎʠʪʦʢʠʥʝʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʵʨʠʪʨʦʧʦʵʟʘ ʫ ʮʳʧʣʷʪ ʧʦʜ ʚʣʠʷ-
ʥʠʝʤ ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʩʘʣʴʤʦʥʝʣ-
ʣʸʟʘ. ʇʨʠʩʥʳʡ ɸ.ɸ., ʊʠʪʦʚʝʮ ɼ.ɺ., ʉʢʚʦʨʮʦʚ ɺ.ʅ., ʂʨʘʚʮʦʚʘ ɸ.ʈ. 

102 

ɿʦʦʛʠʛʠʝʥʘ,  
cʘʥʠʪʘʨʠʷ,  
ʢʦʨʤʣʝʥʠʝ  

¶ʆʮʝʥʢʘ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʟʣʠʯʥʳʭ ʜʦʟ  
ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çʛʘʣʣʫʘʩʦʨʙè ʧʨʠ ʩʦʯʝʪʘʥʥʦʤ ʤʠʢʦʪʦʢʩʠʢʦʟʝ. 
ʊʘʨʘʩʦʚʘ ɽ.ʖ.,  ʂʘʰʝʚʘʨʦʚ ɻ.ʉ., ʄʘʪʨʦʩʦʚʘ ʃ.ɽ.,  
ʍʘʤʤʘʜʦʚ ʅ.ʀ., ʊʘʥʘʩʝʚʘ ʉ.ɸ.  

109 

 ¶ɺʣʠʷʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʳʣʴʮʳ ʥʘ ʬʠʟʠʢʦ-
ʭʠʤʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʚʝʪʦʯʥʦʛʦ 
ʤʸʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ.  
ʂʘʣʶʞʥʘʷ ʊ.ɺ.,  ʐʘʤʦʥʦʚʘ ɸ.ɸ. 

120 

 ¶ ʇʦʩʣʝʫʙʦʡʥʘʷ ʠ ʧʨʠʞʠʟʥʝʥʥʘʷ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʜʠʥʘʤʠʢʠ 
ʤʷʩʦ-ʩʘʣʴʥʳʭ ʢʘʯʝʩʪʚ ʫ ʦʪʢʦʨʤʦʯʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʩʚʠʥʝʡ ʧʨʠ  
ʧʦʤʦʱʠ ʠʥʜʝʢʩʦʚ. ɼʦʡʣʠʜʦʚ ɺ.ɸ., ʂʘʧʠʪʦʥʦʚʘ ɽ.ɸ. 

128 

 ¶ ɿʥʘʯʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʜʣʷ ʩʥʠʞʝʥʠʷ ʵʧʠʟʦʦʪʠ-
ʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʚ ʨʳʙʦʚʦʜʩʪʚʝ. ʂʘʨʧʝʥʢʦ ʃ.ʖ., 
ʇʦʣʠʩʪʦʚʩʢʘʷ ʇ.ɸ., ʉʠʜʦʨʦʚʘ ʅ.ɸ., ʉʘʚʫʰʢʠʥ ɸ.ʀ.  
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 ¶ ʀʟʫʯʝʥʠʝ ʟʘʱʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʨʝʜʩʪʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʦʯʝʪʘʥ-
ʥʦʛʦ  
ʤʠʢʦʪʦʢʩʠʢʦʟʘ ʧʦ ʦʮʝʥʢʝ ʵʢʩʧʨʝʩʩʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ 
ʢʨʳʩ. ʊʘʨʘʩʦʚʘ ɽ.ʖ.  

148 

 ¶ʀʟʤʝʥʝʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʧʨʦʬʠʣʷ ʢʨʦʚʠ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʧʨʠ 
ʟʘʤʝʥʝ ʯʘʩʪʠ ʨʘʮʠʦʥʘ ʥʘ ʩʝʤʝʥʘ ʨʘʧʩʘ. ʂʦʣʝʩʥʠʢ ʅ.ʉ., ɿʘʡʮʝʚ ʉ. ʖ., 
ɺʦʨʦʥʠʥʘ ʆ. ɸ., ʉʘʚʠʥʘ ɸ.ɸ.  

160 

ɹʠʦʭʠʤʠʷ, 
ʤʦʨʬʦʣʦʛʠʷ, 
ʬʠʟʠʦʣʦʛʠʷ  

¶ɺʦʟʨʘʩʪʥʳʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʯʝʢ ʩʦʙʦʣʷ ʯʝʨʥʦʡ 
ʧʫʰʢʠʥʩʢʦʡ ʧʦʨʦʜʳ. ʄʘʣʝʥʴʢʠʭ ʅ.ɸ., ʑʠʧʘʢʠʥ ʄ.ɺ. 169 

 ¶ ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ ʫ ʩʚʠʥʦʤʘ-
ʪʦʢ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʘʩʢʦʨʙʘʪʘ ʣʠʪʠʷ. ʂʫʪʴʠʥ ʀ.ɺ.  178 

 ¶ ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʩʣʶʥʥʳʭ ʞʝʣʝʟ ʩʦʙʦʣʷ 
ʯʝʨʥʦʡ ʧʫʰʢʠʥʩʢʦʡ ʧʦʨʦʜʳ. ʂʘʶʤʦʚʘ ʕ.ʀ., ɿʝʣʝʥʝʚʩʢʠʡ ʅ.ɺ.  

185 

 ¶ ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʫʪʷʪ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 
ʮʠʧʨʬʣʦʢʩʘʮʠʥʘ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʩʪʘʬʠʣʦʢʦʢʢʦʚʦʡ 
ʠʥʬʝʢʮʠʠ. ʇʨʠʩʥʳʡ ɸ.ɸ., ʉʢʚʦʨʮʦʚ ɺ.ʅ., ʂʨʘʚʮʦʚʘ ɸ.ʈ., ʇʦʧʦʚʘ ɸ.ɹ.  

194 

 ¶ ʈʦʣʴ ʙʝʣʢʘ ʙʨʦʤʦʜʦʤʝʥʘ-4 (brd4) ʚ ʨʝʛʫʣʷʮʠʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʠ 
ʧʨʦʣʠʬʝʨʘʮʠʠ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ: ʤʦʣʝʢʫʣʷʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʠ ʪʝʨʘ-
ʧʝʚʪʠʯʝʩʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ. ʉʤʠʨʥʦʚʘ ɽ.ɸ., ʀʚʘʥʥʠʢʦʚʘ ʈ.ʌ.,  
ɹʫʟʤʘʢʦʚʘ ʅ.ɸ. 

203 

 ¶ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʥʘʟʫʙʥʦʛʦ ʢʘʤʥʷ ʫ ʩʦʙʘʢ. ʌʨʦʣʦʚ ɺ.ɺ.,  
ɽʛʫʥʦʚʘ ɸ.ɺ., ʀʚʘʥʮʦʚ ɺ.ɸ., ʌʦʤʠʥʘ ʖ.ɸ., ʇʫʟʘʥʦʚ ɼ.ɸ. 

210 

 ¶ ʂʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ ʥʦʢʘʨʜʠʦʟʘ ʣʸʛʢʠʭ ʫ ʜʝʣʴʬʠʥʘ (ʪʠʭʦʦʢʝʘʥʩʢʘʷ 
ʘʬʘʣʠʥʘ tursiops aduncus). ʃʶʙʯʝʥʢʦ ɽ.ʅ., ɺʦʣʢʦʚ ʉ.ɺ. 

218 

 ¶ ʄʦʨʬʦ-ʙʠʦʬʠʟʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʠʛʤʝʥʪʠʨʦʚʘʥʥʦʡ ʩʢʦʨʣʫʧʳ 
ʷʠʮ ʢʫʨ ʢʨʦʩʩʘ ʭʘʡʩʝʢʩ ʙʨʘʫʥ. ɺʘʩʠʣʴʝʚʘ ʃ.ʊ., ʉʘʬʨʦʥʦʚ ʉ.ʃ.  

225 

 ¶ ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʣʝʡʢʦʛʨʘʤʤʳ ʩʧʦʨʪʠʚʥʳʭ ʣʦʰʘʜʝʡ ʧʦʜʚʣʠʷ-
ʥʠʝʤ ʧʨʦʙʠʦʪʠʢʘ. ɺʝʣʠʢʦʜʥʘʷ ɽ.ʂ. 

233 

 ¶ʈʝʬʝʨʝʥʪʥʳʝ ʟʥʘʯʝʥʠʷ ʚʥʫʪʨʠʛʣʘʟʥʦʛʦ ʜʘʚʣʝʥʠʷ ʫ ʨʘʟʥʳʭ ʚʠʜʦʚ 
ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ. ɻʦʣʦʚʠʥʘ ɸ.ɸ., ʂʘʪʝʣʴʥʠʢʦʚʘ ɸ.ɽ.,  
ʄʘʢʘʨʦʚʘ ʄ.ʅ., ʂʘʨʘʥʠʥʘ ɺ.ɼ.   

243 

 ¶ ʆʩʦʙʝʥʥʦʩʪʠ ʚʝʪʚʣʝʥʠʷ ʚʝʥʦʟʥʳʭ ʩʦʩʫʜʦʚ ʧʠʱʝʚʦʜʘ, ʟʦʙʘ ʠ ʞʝʣʝ-
ʟʠʩʪʦʛʦ ʞʝʣʫʜʢʘ ʫ ʢʫʨʠʮʳ. ɼʠʢʠʭ ɸ.ɸ., ʌʦʤʝʥʢʦ ʃ.ɺ. 254 

 ¶ ʇʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʘʥʘʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʣʝʢʘʨʩʪʚʝʥʥʦ-
ʛʦ ʰʦʢʘ ʫ ʧʦʨʦʩʷʪ, ʚʳʟʚʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘʤʠ ʞʝʣʝʟʘ.  
ʂʦʰʢʘʨʝʚ ʄ.ɺ., ɹʦʡʢʦ ʊ.ɺ., ʃʶʙʠʤʦʚʘ ɸ.ʉ.  

261 

 ¶ ʉʝʟʦʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢ ʢʨʦʚʠ ʦʣʝʥʝʡ ʵʚʝʥʩʢʦʡ ʧʦʨʦʜʳ. ʌʝʜʦʨʦʚʘ ɽ.ʖ.,  
ʄʘʢʩʠʤʦʚ ɺ.ʀ., ʂʦʟʣʦʚʩʢʠʡ ɸ.ɼ. 

275 

 ¶ ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʣʝʡʢʦʮʠʪʘʨʥʳʭ ʠʥʜʝʢʩʦʚ ʧʨʠ ʚʦʩʧʘʣʝʥʠʠ 
ʞʝʣʝʟʠʩʪʦʡ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʝʡ ʫ ʞʠʚʦʪʥʳʭ ʩ ʣʠʤʬʦʮʠʪʘʨ-
ʥʳʤ ʧʨʦʬʠʣʝʤ ʢʨʦʚʠ. ʏʘʨʪʦʨʠʡʩʢʘʷ ɸ. ɺ., ʂʨʷʯʢʦ ʆ. ɺ. 

283 

 ¶ ʆʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʦʨʛʘʥʠʟʘʮʠʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʙʝʩʯʝʣʶʩʪʥʳʭ ʠ 
ʯʝʣʶʩʪʥʳʭ ʨʳʙ (ʦʙʟʦʨ). ʂʠʩʝʣʝʚʘ ʄ.ʅ., ʄʠʪʨʶʰʢʠʥʘ ɼ.ʂ.,  
ʃʫʢʠʥʘ ʖ.ʅ., ɸʧʘʣʠʢʦʚʘ ʆ.ɺ. 

291 
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 ¶ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʣʘʮʝʥʪʳ ʢʦʙʳʣ ʥʘ 
ʧʦʩʣʝʜʥʠʭ ʩʨʦʢʘʭ ʙʝʨʝʤʝʥʥʦʩʪʠ ʤʝʪʦʜʦʤ ʛʠʩʪʦʤʦʨʬʦʤʝʪʨʠʠ. 
ʌʝʜʦʨʦʚ ɺ. ʀ., ɸʚʜʝʝʥʢʦ ɺ.ʉ., ʅʠʬʦʥʪʦʚ ʂ. ʈ.,  ɼʦʤʘʪʦʚ ɺ. ɺ., 

ʃʫʢʘʝʚʩʢʠʡ ɸ.ɾ., ʉʘʬʨʦʥʦʚ ɼ. ʀ.  

302 

ɸʢʫʰʝʨʩʪʚʦ ʠ 
ʛʠʥʝʢʦʣʦʛʠʷ 

¶ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʢʨʠʦʬʨʘʢʮʠʡ ʩʝʣʝ-
ʟʝʥʢʠ ʠ ʧʣʘʮʝʥʪʳ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ɺʦʩʪʨʦʠʣʦʚʘ ɻ.ɸ., 
ʇʘʨʰʠʥ ʇ.ɸ., ʐʘʙʘʥʦʚ ɼ.ʀ., ʂʦʨʯʘʛʠʥʘ ɸ.ɸ.,  ʅʝʢʨʘʩʦʚ ɸ.ɺ., 
ʅʝʞʠʥʩʢʠʡ ɸ.ɸ. 

313 

 ¶ ɸʥʘʣʠʟ ʛʦʤʦʟʠʛʦʪʥʳʭ ʨʘʡʦʥʦʚ ʚ ʛʝʥʦʤʝ ʢʫʨ ʧʦʨʦʜʳ ʢʠʪʘʡʩʢʘʷ 
ʰʝʣʢʦʚʘʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʛʝʥʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʢʘʯʝ-
ʩʪʚʘ ʧʪʠʮʳ. ɼʝʤʝʥʪʴʝʚʘ ʅ.ɺ., ʑʝʨʙʘʢʦʚ ʖ.ʉ., ʅʠʢʦʣʘʝʚʘ ʆ.ɸ., 
ɺʘʭʨʘʤʝʝʚ ɸ.ɹ., ʄʠʪʨʦʬʘʥʦʚʘ ʆ.ɺ. 

323 

 ¶ʇʨʦʜʫʢʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ ʜʦʯʝʨʝʡ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʦʮʝʥʸʥ-
ʥʳʭ ʧʦ ʧʨʠʟʥʘʢʫ çʞʠʟʥʝʩʪʦʡʢʦʩʪʴ ʪʸʣʦʢè (hliv). ʂʦʚʘʣʝʚʘ ɻ.ʇ., 
ʃʘʧʠʥʘ ʄ.ʅ., ɺʠʪʦʣ ɺ.ɸ., ʉʫʣʳʛʘ ʅ.ɺ.  

332 

 ¶ ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʛʝʥʦʤʘ ʢʫʨ: ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʜʦʩʪʠ-
ʞʝʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʙʠʦʤʝ-
ʜʠʮʠʥʝ. ʂʨʫʪʠʢʦʚʘ ɸ.ɸ., ʇʣʝʤʷʰʦʚ ʂ.ɺ.  

338 

 ¶ ɺʣʠʷʥʠʝ ʩʚʝʨʭʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ʤʦʨ-
ʬʦʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʧʝʪʫʭʦʚ.  
ʂʫʨʦʯʢʠʥ ɸ.ɸ., ʂʫʟʴʤʠʥʘ ʊ.ʀ., ʇʣʝʰʘʥʦʚ ʅ.ɺ., ʇʨʠʪʫʞʘʣʦʚʘ ɸ.ʆ.  

360 

 ¶ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʫʨʦʚʥʷ ʛʦʤʦʟʠʛʦʪʥʦʩʪʠ ʠ ʛʝʥʦʤʥʦʛʦ ʠʥʙʨʠʜʠʥʛʘ 
ʛʦʣʰʪʠʥʩʢʠʭ ʠ ʯʝʨʥʦ-ʧʝʩʪʨʳʭ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘ ʧʦʢʘʟʘ-
ʪʝʣʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʜʦʯʝʨʝʡ. 
ʅʝʜʘʰʢʦʚʩʢʠʡ ʀ.ʉ., ʂʦʥʪʵ ɸ.ʌ., ʂʦʣʴʮʦʚ ɼ.ʅ., ɺʦʣʢʦʚʘ ɺ.ɺ.,  
ʉʝʨʤʷʛʠʥ ɸ.ɸ. 

369 

 ¶ ɺʣʠʷʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʛʝʥʥʦʛʦ ʩʪʠʤʫʣʷʪʦʨʘ ʠ ʮʠʪʦʢʠʥʦʚ ʥʘ 
ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ ʩ ʵʢʩʪʨʘʛʝʥʠʪʘʣʴʥʦʡ 
ʧʘʪʦʣʦʛʠʝʡ (ʘʥʝʤʠʷ). ʇʘʨʰʠʥ ʇ.ɸ., ɹʨʠʛʘʜʠʨʦʚ ʖ.ʅ.,  
ʐʘʧʦʰʥʠʢʦʚ ʀ.ʊ., ɾʫʢʦʚ ʄ.ʉ.   

396 

 ¶ ʆʮʝʥʢʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 
ʧʦ ʛʝʥʫ ʛʨʝʣʠʥ (ghrl). ʉʘʬʠʥʘ ʅ.ʖ., ʂʨʫʧʠʥ ɽ.ʆ.,  
ɻʘʡʥʫʪʜʠʥʦʚʘ ʕ.ʈ. 

406 

 ¶ɻʘʧʣʦʪʠʧ hh6: ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʥʦʩʠʪʝʣʝʡ ʫ ʛʦʣʰʪʠʥʩʢʦʛʦ ʩʢʦ-
ʪʘ. ʍʘʙʠʙʨʘʭʤʘʥʦʚʘ ʗ.ɸ., ʂʘʣʘʰʥʠʢʦʚʘ ʃ.ɸ., ʈʳʞʦʚʘ ʅ.ɺ., ɹʘ-
ʛʘʣʴ ʀ.ɽ., ʇʘʚʣʦʚʘ ʀ.ʖ., ɻʘʥʯʝʥʢʦʚʘ ʊ.ɹ., ʊʝʪʶʨʢʠʥ ɽ.ɸ.,  
ʉʝʥʠʥʘ ʈ.ʖ., ʄʘʢʘʨʦʚ ɼ.ʆ.  

414 

 ¶ ʉʝʟʦʥʥʦʩʪʴ ʦʪʸʣʦʚ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʦʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʫ ʜʦʤʘʰ-
ʥʠʭ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ ʚ ʨʝʩʧʫʙʣʠʢʝ ʩʘʭʘ (ʷʢʫʪʠʷ). ʉʣʝʧʮʦʚ ɽ. ʉ., 
ɸʣʬʝʨʦʚ ʀ.ɺ., ɺʠʥʦʢʫʨʦʚ ʀ.ɽ., ʌʝʜʦʨʦʚʘ ʇ.ʅ., ʉʪʨʫʯʢʦʚ ʅ.ɸ. 

420 

ʍʠʨʫʨʛʠʷ ¶ɸʥʝʩʪʝʟʠʷ ʛʝʨʠʘʪʨʠʯʝʩʢʠʭ ʞʠʚʦʪʥʳʭ (ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ). 
ɹʫʡʥʦʩʦʚʘ ɸ.ɸ., ʂʦʤʦʨʥʠʢʦʚ ʀ.ʉ., ʉʠʜʦʨʦʚʘ ʂ.ɸ., ʑʠʧʘʢʠʥ ʄ.ɺ. 

427 

 ¶ ʀʟʫʯʝʥʠʝ ʤʠʢʨʦʬʣʦʨʳ ʠʟ ʦʯʘʛʦʚ ʧʦʨʘʞʝʥʠʷ ʧʨʠ ʧʘʣʴʮʝʚʦʤ ʜʝʨ-
ʤʘʪʠʪʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ʅʝʥʘʰʝʚ ʀ.ɺ.  

437 

 ¶ ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʘʪʦʣʦʛʠʡ ʫ ʤʝʣ-
ʢʠʭ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʚ ʛ. ʂʦʩʪʨʦʤʘ. ʂʘʣʘʰʥʠʢʦʚʘ ʂ.ɸ.,  
ʉʪʝʢʦʣʴʥʠʢʦʚ ɸ.ɸ., ʈʝʰʝʪʥʷʢ ɺ.ɺ., ɹʫʨʜʝʡʥʳʡ ɺ.ɺ.  

448 

 ¶ ɺʣʠʷʥʠʝ ʩʝʢʨʝʪʦʤʘ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʣʦʰʘʜʠ 
ʥʘ ʘʛʨʝʛʘʮʠʶ ʪʨʦʤʙʦʮʠʪʦʚ in vitro. ʅʝʯʘʝʚ ɸ.ʖ., ɹʦʢʘʨʝʚ ɸ.ɺ., 
ʄʠʥʠʥʘ ɸ.ʆ., ʉʦʨʦʢʘ ɺ.ɸ., ɸʣʠ ʉ.ɻ. 

455 
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8  

ʅʝʟʘʨʘʟʥʳʝ  
ʙʦʣʝʟʥʠ 

¶ʆʩʣʦʞʥʝʥʥʘʷ ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʠʥʬʝʢʮʠʷ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ ʩʦʙʘ-
ʢʠ, ʚʳʟʚʘʥʥʘʷ escherichia coli: ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ. ʄʘʢʘʚʯʠʢ ʉ.ɸ., 
ʐʣʷʧʥʠʢʦʚʘ ʅ.ʀ. 

461 

 ¶ ɺʣʠʷʥʠʝ ʚʝʪʝʨʠʥʘʨʥʦʡ ʜʠʝʪʳ çɸʢʘʜʝʤʠʷè ʧʨʠ ʨʘʩʩʪʨʦʡʩʪʚʘʭ ʧʠ-
ʱʝʚʘʨʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʵʢʟʦʢʨʠʥʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʧʦʜʞʝ-
ʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʥʘ ʩʦʩʪʦʷʥʠʝ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʩʦʙʘʢ.  
ʇʨʦʢʦʬʴʝʚʘ ɺ., ʂʘʨʧʝʥʢʦ ʃ. ʖ., ɹʘʭʪʘ ɸ. ɸ. 

472 

ʂʨʘʪʢʦʝ 
ʩʦʦʙʱʝʥʠʝ 

ɼʠʘʛʥʦʩʪʠʢʘ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʙʨʦʥʭʠʪʘ ʢʫʨ (ʦʙʟʦʨʥʘʷ ʩʪʘ-
ʪʴʷ). ɸʙʛʘʨʷʥ ʉ.ʈ., ʇʨʠʭʦʜʢʦ ɽ.ʀ.  

479 
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ʢʣʶʯʘʝʪʩʷ ʚ ʠʭ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʙʦʣʴʰʠʥʩʪʚʫ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ 
ʩʨʝʜʩʪʚ, ʯʪʦ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʦʙʨʘʙʦʪʢʠ. ɺ ʜʘʥʥʦʡ 
ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʩʪʨʘʪʝʛʠʠ ʙʦʨʴʙʳ ʩ ʢʣʦʩʪʨʠʜʠʷʤʠ, ʚʢʣʶʯʘʷ ʢʦʤ-
ʙʠʥʘʮʠʶ ʭʠʤʠʯʝʩʢʠʭ, ʬʠʟʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʝʨʤʝʥʪ-
ʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʥʘʥʦʯʘʩʪʠʮ ʤʝʪʘʣʣʦʚ ʠ ʙʘʢʪʝʨʠʦʬʘʛʦʚ. ʇʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʧʦʩʣʝʜʥʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʦʧʪʠʤʠʟʘʮʠʠ ʜʝʟʠʥʬʝʢʮʠʦʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʚ ʞʠʚʦʪʥʦʚʦʜ-
ʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ. ʊʘʢʞʝ ʧʨʦʚʝʜʝʥʥʳʡ ʣʠʪʝʨʘʪʫʨʥʳʡ ʘʥʘ-
ʣʠʟ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʫʶ ʩʧʦʨʦʮʠʜʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪ ʦʛʨʘʥʠʯʝʥʥʳʡ 
ʢʨʫʛ ʭʠʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ. ʅʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ in vitro ʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 
ʫʩʣʦʚʠʷʭ ʧʦʢʘʟʘʣʠ ʦʢʠʩʣʠʪʝʣʠ: ʥʘʜʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ (PAA, 0,5-2%) ʠ ʛʠʧʦʭʣʦʨʠʪ ʥʘʪʨʠʷ 
(1-5%). ʂʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʩʪʘʣʦ ʧʨʠʤʝʥʝʥʠʝ ʦʙʷʟʘʪʝʣʴʥʦʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 
ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʪʘʢ ʢʘʢ ʦʨʛʘʥʠʯʝʩʢʠʝ ʟʘʛʨʷʟʥʝʥʠʷ (ʙʝʣʢʠ, ʞʠʨʳ) 
ʩʥʠʞʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ ʥʘ 30-50%. ʉʨʝʜʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʯʝʪ-
ʚʝʨʪʠʯʥʳʭ ʘʤʤʦʥʠʝʚʳʭ ʩʦʝʜʠʥʝʥʠʡ (ʏɸʉ) ʠ ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 
ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ ʩʧʦʨ ʙʝʟ ʢʦʤʙʠʥʘʮʠʠ ʩ ʪʝʨʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ 
(ʘʚʪʦʢʣʘʚʠʨʦʚʘʥʠʝ, ʧʘʨ). ʋʩʪʦʡʯʠʚʦʩʪʴ ʢʣʦʩʪʨʠʜʠʡ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʘ ʛʝʥʝʪʠʯʝʩʢʠ ʠ 
ʚʢʣʶʯʘʝʪ ʛʝʥʳ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ (sod, ahpC), ʩʧʦʨʫʣʷʮʠʠ (spo0A, sigK) ʠ ʙʠʦ-
ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʥʠʷ (luxS, eps). ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʚ ʙʦʨʴʙʝ ʩ ʢʣʦʩʪʨʠ-
ʜʠʷʤʠ - ʧʨʠʤʝʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʨʦʮʠʜʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (PAA, ʛʠʧʦʭʣʦʨʠʪʳ), 
ʥʝʫʢʦʩʥʠʪʝʣʴʥʦʝ ʩʦʙʣʶʜʝʥʠʝ ʜʚʫʭʵʪʘʧʥʦʛʦ ʧʨʦʪʦʢʦʣʘ (ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ ʩ ʧʦʩʣʝʜʫ-
ʶʱʝʡ ʭʠʤʠʯʝʩʢʦʡ ʜʝʟʠʥʬʝʢʮʠʝʡ), ʚʥʝʜʨʝʥʠʝ ʨʝʛʫʣʷʨʥʦʛʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠ-
ʪʦʨʠʥʛʘ ʜʣʷ ʚʝʨʠʬʠʢʘʮʠʠ ʢʘʯʝʩʪʚʘ ʜʝʟʠʥʬʝʢʮʠʠ. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʂʣʦʩʪʨʠʜʠʦʟʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʨʴʝʟ-

ʥʫʶ ʫʛʨʦʟʫ ʢʘʢ ʚ ʚʝʪʝʨʠʥʘʨʠʠ, ʪʘʢ ʠ ʚ 

ʤʝʜʠʮʠʥʝ (/ƭ. chauvoei, Cl. septicum, Cl. 

perfringens, /ƭ. sordellii, Cl. tetani, Cl. botu-

linum, /ƭ. difficile). ʕʪʠ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʝ 
ʘʥʘʵʨʦʙʳ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠ-
ʚʦʩʪʴʶ ʢ ʜʝʟʠʥʬʝʢʪʘʥʪʘʤ, ʩʧʦʩʦʙʥʦʩʪʴʶ 
ʬʦʨʤʠʨʦʚʘʪʴ ʙʠʦʧʣʝʥʢʠ ʠ ʧʨʦʜʫʮʠʨʦʚʘʪʴ 
ʪʦʢʩʠʥʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʪʷʞʝʣʳʤ ʠʥʬʝʢ-
ʮʠʷʤ ʫ ʞʠʚʦʪʥʳʭ. ʉʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ 
ʚʝʪʝʨʠʥʘʨʠʠ ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʣʦ-
ʩʪʨʠʜʠʡ ʢ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʘʤ ʜʝʟʠʥ-
ʬʝʢʮʠʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʧʦʜ-
ʭʦʜʦʚ ʢ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʶ [1]. 
C. difficile - ʫʩʣʦʚʥʦ ʧʘʪʦʛʝʥʥʘʷ ʙʘʢʪʝ-

ʨʠʷ, ʚ ʥʦʨʤʝ ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʢʠʰʝʯʥʠʢʝ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ (ʢʦʟ, 
ʢʦʨʦʚ), ʥʦ ʩʧʦʩʦʙʥʘʷ ʚʳʟʳʚʘʪʴ ʪʷʞʝʣʳʝ 
ʢʠʰʝʯʥʳʝ ʠʥʬʝʢʮʠʠ, ʚʢʣʶʯʘʷ ʘʥʪʠʙʠʦ-
ʪʠʢ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʫʶ ʜʠʘʨʝʶ. ʕʪʘ ʛʨʘʤ-
ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʘʥʘʵʨʦʙʥʘʷ ʙʘʢʪʝʨʠʷ ʤʦ-
ʞʝʪ ʧʨʠʦʙʨʝʪʘʪʴ ʪʦʢʩʠʛʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʠ 
ʦʙʨʘʟʦʚʳʚʘʪʴ ʫʩʪʦʡʯʠʚʳʝ ʩʧʦʨʳ ʚʦ ʚʥʝʰ-
ʥʝʡ ʩʨʝʜʝ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʮʠ-
ʘʣʴʥʳʭ ʤʝʨ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʜʝʟʠʥʬʝʢʮʠʠ 
ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 
[6, 7]. 

ʆʩʥʦʚʥʫʶ ʧʘʪʦʛʝʥʥʦʩʪʴ Cl. difficile 
ʦʧʨʝʜʝʣʷʶʪ ʪʨʠ ʵʢʟʦʪʦʢʩʠʥʘ (ɸ, ɺ ʠ 
CDT), ʢʦʪʦʨʳʝ ʧʦʚʨʝʞʜʘʶʪ ʩʣʠʟʠʩʪʫʶ 
ʦʙʦʣʦʯʢʫ ʢʠʰʝʯʥʠʢʘ, ʚʳʟʳʚʘʷ ʚʦʩʧʘʣʝ-
ʥʠʝ ʠ ʭʘʨʘʢʪʝʨʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝ-
ʥʠʷ. ʉʧʦʨʳ ʙʘʢʪʝʨʠʠ ʯʨʝʟʚʳʯʘʡʥʦ ʫʩʪʦʡ-
ʯʠʚʳ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶ-
ʱʝʡ ʩʨʝʜʳ ʠ ʤʦʛʫʪ ʩʦʭʨʘʥʷʪʴʩʷ ʥʘ ʧʦ-
ʚʝʨʭʥʦʩʪʷʭ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷ-
ʮʝʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ 
ʠʥʬʝʢʮʠʠ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ ʜʣʷ ʩʦʜʝʨ-
ʞʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ 
[8, 9]. 
ɻʨʫʧʧʳ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ ʟʘʨʘʞʝ-

ʥʠʷ ï ʞʠʚʦʪʥʳʝ, ʧʦʣʫʯʘʶʱʠʝ ʜʣʠʪʝʣʴ-
ʥʫʶ ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʶ, ʤʦʣʦʜʥʷʢ, 
ʙʦʣʴʥʳʝ ʦʩʦʙʠ ʩ ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʳʤʠ 
ʩʦʩʪʦʷʥʠʷʤʠ. ʆʩʥʦʚʥʦʡ ʧʫʪʴ ʧʝʨʝʜʘʯʠ ï 
ʬʝʢʘʣʴʥʦ-ʦʨʘʣʴʥʳʡ, ʯʝʨʝʟ ʟʘʛʨʷʟʥʝʥʥʳʡ 
ʨʘʙʦʯʠʡ ʠʥʚʝʥʪʘʨʴ, ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʨʝʜ-
ʤʝʪʳ ʫʭʦʜʘ [6, 10].  
Cl. perfringens ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟ-

ʥʫʶ ʫʛʨʦʟʫ ʢʘʢ ʚ ʚʝʪʝʨʠʥʘʨʠʠ, ʪʘʢ ʠ ʚ 
ʤʝʜʠʮʠʥʝ ʟʘ ʩʯʝʪ ʩʚʦʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙ-
ʨʘʟʦʚʳʚʘʪʴ ʫʩʪʦʡʯʠʚʳʝ ʙʠʦʧʣʝʥʢʠ ʠ ʩʧʦ-
ʨʳ. ʆʩʦʙʫʶ ʧʨʦʙʣʝʤʫ ʩʦʩʪʘʚʣʷʝʪ ʨʝʟʠ-
ʩʪʝʥʪʥʦʩʪʴ ʵʪʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ ʪʨʘ-
ʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʘʤ ʜʝʟʠʥʬʝʢʮʠʠ, ʯʪʦ 
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ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʜʭʦ-
ʜʦʚ ʢ ʦʙʨʘʙʦʪʢʝ ʧʦʤʝʱʝʥʠʡ ʚ ʞʠʚʦʪʥʦ-
ʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ. 
Cl. perfringens - ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʘʷ, 

ʩʧʦʨʦʦʙʨʘʟʫʶʱʘʷ, ʘʥʘʵʨʦʙʥʘʷ ʙʘʢʪʝʨʠʷ, 
ʧʨʦʜʫʮʠʨʫʶʱʘʷ ʙʦʣʝʝ 20 ʪʦʢʩʠʥʦʚ. ɽʝ 
ʧʘʪʦʛʝʥʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ: ʩʧʦʩʦʙʥʦʩʪʴʶ 
ʢ ʙʳʩʪʨʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ (ʛʝʥʝʨʘʮʠʷ ʟʘ 7
-12 ʤʠʥʫʪ); ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʝʨʤʦʫʩʪʦʡʯʠ-
ʚʳʭ ʩʧʦʨ; ʧʨʦʜʫʢʮʠʝʡ ʵʢʟʦʪʦʢʩʠʥʦʚ; ʬʦʨ-
ʤʠʨʦʚʘʥʠʝʤ ʩʣʦʞʥʳʭ ʙʠʦʧʣʝʥʦʯʥʳʭ 
ʩʪʨʫʢʪʫʨ [14, 15, 16]. 
ɹʠʦʧʣʝʥʢʠ Cl. perfringens ʜʝʤʦʥʩʪʨʠ-

ʨʫʶʪ ʫʥʠʢʘʣʴʥʳʝ ʟʘʱʠʪʥʳʝ ʤʝʭʘʥʠʟʤʳ: 
ʩʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ (ʚʥʝʢʣʝʪʦʯʥʳʡ 
ʧʦʣʠʤʝʨʥʳʡ ʤʘʪʨʠʢʩ (EPS), ʤʥʦʛʦʩʣʦʡ-
ʥʳʝ ʩʧʦʨʦʚʳʝ ʦʙʦʣʦʯʢʠ, ʢʠʩʣʦʪʦʨʘʩʪʚʦ-
ʨʠʤʳʝ ʙʝʣʢʠ (SASPs); ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 
ʦʩʦʙʝʥʥʦʩʪʠ (ʩʥʠʞʝʥʥʳʡ ʤʝʪʘʙʦʣʠʟʤ ʚ 
ʛʣʫʙʠʥʝ ʙʠʦʧʣʝʥʢʠ, ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʧʝ-
ʨʝʥʦʩ ʛʝʥʦʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʚʳʨʘʙʦʪʢʘ 
ʬʝʨʤʝʥʪʦʚ ʜʝʪʦʢʩʠʢʘʮʠʠ) [17, 18].  
ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʝʟʠʥʬʝʢ-

ʮʠʷ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʨʝʛʫʣʠʨʫʝʪʩʷ ʨʷ-
ʜʦʤ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ, ʚʢʣʶʯʘʷ ʌʝʜʝ-
ʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ 52-ʌɿ çʆ ʩʘʥʠʪʘʨʥʦ-
ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʤ ʙʣʘʛʦʧʦʣʫʯʠʠ ʥʘʩʝ-
ʣʝʥʠʷè ʠ ɻʆʉʊ ʈ 56994 [2], ʢʦʪʦʨʳʝ ʫʩʪʘ-
ʥʘʚʣʠʚʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʨʘʙʦʪʢʝ ʧʦʤʝ-
ʱʝʥʠʡ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʪʭʦʜʦʚ. 
 ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʙʦʨʴʙʳ ʩ ʢʣʦʩʪʨʠ-

ʜʠʦʟʘʤʠ ʧʨʠʤʝʥʷʶʪ ʦʬʠʮʠʘʣʴʥʦ ʨʘʟʨʝ-
ʰʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʛʨʫʧʧʝ 
ʘʥʪʠʩʝʧʪʠʢʦʚ ʠ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ 
ʩʨʝʜʩʪʚ: ʥʘʜʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ (PAA, 0,5-
2%) ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʘʥʪʠ-
ʤʠʢʨʦʙʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʬʬʝʢ-
ʪʠʚʥʘ ʧʨʦʪʠʚ ʩʧʦʨ; ʛʠʧʦʭʣʦʨʠʪ ʥʘʪʨʠʷ (1-
5%) ʧʨʦʷʚʣʷʝʪ ʬʫʥʛʠʮʠʜʥʫʶ ʠ ʩʧʨʦʮʠʜ-
ʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʦʜʥʘʢʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 
ʚʳʩʦʢʦʡ ʢʦʨʨʦʟʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ; ʛʣʫ-
ʪʘʨʘʣʴʜʝʛʠʜ (2%) ʧʨʠʤʝʥʷʝʪʩʷ ʢʘʢ ʩʪʝʨʠ-
ʣʠʟʫʶʱʝʝ ʩʨʝʜʩʪʚʦ, ʧʨʠ ʵʪʦʤ ʜʣʷ ʜʦʩʪʠ-
ʞʝʥʠʷ ʮʝʣʠ ʪʨʝʙʫʝʪʩʷ ʨʘʟʥʦʝ ʚʨʝʤʷ ʵʢʩ-
ʧʦʟʠʮʠʠ; ʯʝʪʚʝʨʪʠʯʥʳʝ ʘʤʤʦʥʠʝʚʳʝ ʩʦ-
ʝʜʠʥʝʥʠʷ (ʏɸʉ) ʦʙʣʘʜʘʶʪ ʙʘʢʪʝʨʠʮʠʜ-
ʥʦʡ, ʬʫʥʛʠʮʠʜʥʦʡ ʠ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʚʠʨʫ-
ʣʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʵʬʬʝʢʪʠʚʥʳ ʜʣʷ 
ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʦʩʪʘ ʠ ʫʥʠʯʪʦʞʝʥʠʷ 
ʧʘʪʦʛʝʥʥʳʭ ʙʠʦʧʣʝʥʦʢ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 
ʊʘʢʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʨʤʠʯʝʩʢʘʷ ʦʙ-

ʨʘʙʦʪʢʘ (ʧʘʨ 100-110ÁC, ʘʚʪʦʢʣʘʚʠʨʦʚʘ-
ʥʠʝ ʧʨʠ 121ÁC) ʠ ʋʌ-ʦʙʣʫʯʝʥʠʝ (ʜʣʷ ʚʦʟ-
ʜʫʭʘ ʠ ʧʦʚʝʨʭʥʦʩʪʝʡ) [2, 3, 4]. ʂʦʥʪʨʦʣʴ 
ʢʘʯʝʩʪʚʘ ʜʝʟʠʥʬʝʢʮʠʠ ʚʢʣʶʯʘʝʪ ʤʠʢʨʦ-
ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʤʳʚʳ (ɻʆʉʊ ISO 18593) 
ʠ ʧʨʦʚʝʨʢʫ ʦʩʪʘʪʦʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʧʨʝʧʘʨʘʪʦʚ [5]. ɼʣʷ ʢʘʞʜʦʛʦ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʈʌ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʣʦʢʘʣʴʥʳʝ ʠʥʩʪʨʫʢ-
ʮʠʠ ʩ ʫʯʝʪʦʤ ʚʠʜʘ ʞʠʚʦʪʥʳʭ ʠ ʵʧʠʜʝʤʠʦ-
ʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. ʊʘʢ ʞʝ ʵʬʬʝʢʪʠʚ-
ʥʘʷ ʜʝʟʠʥʬʝʢʮʠʷ ʪʨʝʙʫʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥ-
ʥʦʛʦ ʧʦʜʭʦʜʘ (ʭʠʤʠʯʝʩʢʠʝ + ʬʠʟʠʯʝʩʢʠʝ 
ʤʝʪʦʜʳ) ʠ ʩʪʨʦʛʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤʘʪʠ-
ʚʦʚ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ / 

ʄATERIALS AND METHODS 
ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ 
çʀʟʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 
ʧʨʠʦʨʠʪʝʪʥʳʭ ʧʘʪʦʛʝʥʦʚ ʠ ʚʦʩʧʨʠʠʤʯʠ-
ʚʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ 
ʨʘʟʨʘʙʦʪʢʘ ʘʢʪʫʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʠʘ-
ʛʥʦʩʪʠʯʝʩʢʠʭ, ʠʤʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝ-
ʧʘʨʘʪʦʚ ʠ ʧʦʜʭʦʜʦʚ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʦ-
ʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʵʧʠʟʦʦʪʠʯʝ-
ʩʢʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦ-
ʩʪʠè (0532-2026-0006).ʇʨʦʚʝʜʝʥ ʩʠʩʪʝʤʘ-
ʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ 
ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʨʝʛʣʘʤʝʥʪʠʨʫ-
ʶʱʠʭ ʜʝʟʠʥʬʝʢʮʠʶ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ. 
ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʝʭʘʥʠʟʤʳ ʫʩʪʦʡʯʠ-
ʚʦʩʪʠ, ʚʢʣʶʯʘʷ ʛʝʥʝʪʠʯʝʩʢʠʝ ʜʝʪʝʨʤʠʥʘʥ-
ʪʳ (sod, ahpC, spo0A, luxS) ʠ ʦʙʨʘʟʦʚʘʥʠʝ 
ʙʠʦʧʣʝʥʦʢ. ʀʟʫʯʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʠʟʠ-
ʯʝʩʢʠʭ ʤʝʪʦʜʦʚ (ʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ, 
ʋʌ-ʦʙʣʫʯʝʥʠʝ) ʠ ʭʠʤʠʯʝʩʢʠʭ ʜʝʟʠʥʬʝʢ-
ʪʘʥʪʦʚ (ʦʢʠʩʣʠʪʝʣʠ, ʘʣʴʜʝʛʠʜʳ, ʏɸʉ) 
ʧʨʦʪʠʚ ʚʝʛʝʪʘʪʠʚʥʳʭ ʬʦʨʤ ʠ ʩʧʦʨ ʢʣʦ-
ʩʪʨʠʜʠʡ (C. difficile, C. perfringens, C. no-
vyi). ʆʮʝʥʝʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝ-
ʥʠʷ: ʥʘʥʦʯʘʩʪʠʮʳ ʤʝʪʘʣʣʦʚ, ʙʘʢʪʝʨʠʦʬʘ-
ʛʠ, ʬʝʨʤʝʥʪʥʳʝ ʧʨʝʧʘʨʘʪʳ ʠ ʢʦʤʙʠʥʠʨʦ-
ʚʘʥʥʳʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ.  
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʋʩʪʦʡʯʠʚʦʩʪʴ ʩʧʦʨʦʚʳʭ ʬʦʨʤ ʙʘʢʪʝ-

ʨʠʡ ʦʙʫʩʣʦʚʣʝʥʘ ʥʘʣʠʯʠʝʤ ʫ ʧʘʪʦʛʝʥʥʳʭ 
ʘʛʝʥʪʦʚ ʛʝʥʦʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʬʘʢʪʦʨʘ-
ʤʠ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙ-
ʣʠʮʝ 1.  
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ʊʘʙʣʠʮʘ 1 ï ʆʩʥʦʚʥʳʝ ʛʝʥʳ ʫʩʪʦʡʯʠʚʦʩʪʠ Clostridium spp.  
ʢ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʤ ʩʨʝʜʩʪʚʘʤ 

ɻʝʥ ʌʫʥʢʮʠʷ 
ɺʠʜ Clostridiu

m 
ɼʝʟʠʥʬʝʢʪʘʥʪ 

ʀʩʪʦʯ-
ʥʠʢ 

sod 
ʅʝʡʪʨʘʣʠʟʘʮʠʷ  
ʘʢʪʠʚʥʳʭ ʬʦʨʤ  
ʢʠʩʣʦʨʦʜʘ 

C. perfringens, 
C. difficile 

ʇʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ, 
ʛʠʧʦʭʣʦʨʠʪ 

[29] 

ahpC 
ʈʘʟʨʫʰʝʥʠʝ  
ʦʨʛʘʥʠʯʝʩʢʠʭ  
ʧʝʨʦʢʩʠʜʦʚ 

C. perfringens ʇʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ [29] 

spo0A 
ɻʣʘʚʥʳʡ ʨʝʛʫʣʷʪʦʨ 
ʩʧʦʨʫʣʷʮʠʠ 

C. perfringens PAA, ʛʣʫʪʘʨʘʣʴʜʝʛʠʜ [30] 

sigK/sigE 
ʌʦʨʤʠʨʦʚʘʥʠʝ  
ʦʙʦʣʦʯʢʠ ʩʧʦʨ 

C. perfringens PAA, ʛʠʧʦʭʣʦʨʠʪ [30] 

luxS 
ʈʝʛʫʣʷʮʠʷ  
ʙʠʦʧʣʸʥʦʢ 

C. difficile ʏɸʉ, PAA [31] 

epsA-O 
ʉʠʥʪʝʟ ʤʘʪʨʠʢʩʘ ʙʠʦ-

ʧʣʸʥʢʠ 
C. perfringens ɻʠʧʦʭʣʦʨʠʪ [31] 

hrcA, 
clpB 

ɿʘʱʠʪʘ ʙʝʣʢʦʚ ʦʪ ʜʝ-
ʥʘʪʫʨʘʮʠʠ 

Clostridium spp. 
ʅʘʜʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ 

(PAA) 
[26] 

qacE, 
qacH 

ʕʬʬʣʶʢʩʥʳʝ  
ʥʘʩʦʩʳ 

Clostridium spp. 
ʏʝʪʚʝʨʪʠʯʥʳʝ ʘʤʤʦʥʠʝ-
ʚʳʝ ʩʦʝʜʠʥʝʥʠʷ (ʏɸʉ) 

[32] 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʢʣʦʩʪʨʠʜʠʠ (C. 
perfringens, C. difficile) ʦʙʣʘʜʘʶʪ ʩʣʦʞʥʦʡ 
ʩʠʩʪʝʤʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 
ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʤ ʩʨʝʜʩʪʚʘʤ, ʢʦʪʦʨʘʷ 
ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʛʨʫʧʧ ʛʝ-
ʥʦʚ. ɻʝʥʳ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ: sod 
(ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ) ʠ ahpC 
(ʘʣʢʠʣʛʠʜʨʦʧʝʨʦʢʩʠʜʘʟʘ), ʢʦʪʦʨʳʝ ʦʙʝʩ-
ʧʝʯʠʚʘʶʪ ʟʘʱʠʪʫ ʦʪ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʜʝʟ-
ʠʥʬʝʢʪʘʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦ-
ʜʘ ʠ ʛʠʧʦʭʣʦʨʠʪ. ʕʪʠ ʛʝʥʳ ʥʝʡʪʨʘʣʠʟʫʶʪ 
ʘʢʪʠʚʥʳʝ ʬʦʨʤʳ ʢʠʩʣʦʨʦʜʘ, ʧʨʝʜʦʪʚʨʘ-
ʱʘʷ ʧʦʚʨʝʞʜʝʥʠʝ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ. 
ɻʝʥʳ ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʷ: spo0A  ï ʛʣʘʚʥʳʡ 
ʨʝʛʫʣʷʪʦʨ ʧʨʦʮʝʩʩʘ ʩʧʦʨʫʣʷʮʠʠ, ʧʦʚʳʰʘ-
ʶʱʠʡ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʘʜʫʢʩʫʩʥʦʡ ʢʠʩʣʦ-
ʪʝ (PAA) ʠ ʛʣʫʪʘʨʘʣʴʜʝʛʠʜʫ; sigK ʠ sigE ï 

ʩʠʛʤʘ-ʬʘʢʪʦʨʳ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʬʦʨʤʠ-
ʨʦʚʘʥʠʝ ʟʘʱʠʪʥʦʡ ʦʙʦʣʦʯʢʠ ʩʧʦʨ, ʯʪʦ 
ʜʝʣʘʝʪ ʠʭ ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʭʠʤʠʯʝʩʢʠʤ 
ʚʦʟʜʝʡʩʪʚʠʷʤ. ɻʝʥʳ ʙʠʦʧʣʝʥʢʦʦʙʨʘʟʦʚʘ-
ʥʠʷ: luxS ʨʝʛʫʣʠʨʫʝʪ ʩʠʩʪʝʤʫ ʢʚʦʨʫʤ-
ʩʝʥʩʠʥʛʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʚʥʝʢʣʝʪʦʯʥʦʛʦ 
ʤʘʪʨʠʢʩʘ; epsA-O ʢʦʜʠʨʫʶʪ ʢʦʤʧʦʥʝʥʪʳ 
ʧʦʣʠʩʘʭʘʨʠʜʥʦʛʦ ʤʘʪʨʠʢʩʘ ʙʠʦʧʣʝʥʢʠ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʬʠʟʠʯʝʩʢʠʡ ʙʘʨʴʝʨ ʜʣʷ 
ʜʝʟʠʥʬʝʢʪʘʥʪʦʚ. ɻʝʥʳ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 
ʫʩʪʦʡʯʠʚʦʩʪʠ: spoVA ï ʧʦʚʳʰʘʝʪ ʫʩʪʦʡ-
ʯʠʚʦʩʪʴ ʩʧʦʨ ʢ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ; hrcA ʠ 
clpB (h ʘʧʝʨʦʥʳ) ʟʘʱʠʱʘʶʪ ʙʝʣʢʠ ʦʪ ʜʝ-
ʥʘʪʫʨʘʮʠʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ PAA, qacE/
qacH ï ʢʦʜʠʨʫʶʪ ʵʬʬʣʶʢʩʥʳʝ ʥʘʩʦʩʳ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʯʝʪʚʝʨ-
ʪʠʯʥʳʤ ʘʤʤʦʥʠʝʚʳʤ ʩʦʝʜʠʥʝʥʠʷʤ (ʏɸʉ) 
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[26, 29, 30, 31, 32]. 
ʋʯʠʪʳʚʘʷ ʚʳʩʦʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʣʦ-

ʩʪʨʠʜʠʡ, ʦʩʦʙʝʥʥʦ ʚ ʩʧʦʨʦʚʦʡ ʬʦʨʤʝ, ʜʣʷ 
ʵʬʬʝʢʪʠʚʥʦʡ ʙʦʨʴʙʳ ʩ ʥʠʤʠ ʥʝʦʙʭʦʜʠʤ 
ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʩʦʯʝʪʘʶʱʠʡ ʧʨʦʚʝ-
ʨʝʥʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʭʠʤʠʯʝʩʢʠʝ 
ʜʝʟʠʥʬʝʢʪʘʥʪʳ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʙʠʦʣʦʛʠ-
ʯʝʩʢʠʝ ʨʝʰʝʥʠʷ.  
ʌʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʜʣʷ ʵʬʬʝʢ-

ʪʠʚʥʦʡ ʙʦʨʴʙʳ ʩ Cl. difficile ̫ ʚʣʷʶʪʩʷ - 
ʘʚʪʦʢʣʘʚʠʨʦʚʘʥʠʝ (121ÁC, 15-20 ʤʠʥ), ʋʌ
-ʦʙʣʫʯʝʥʠʝ (254 ʥʤ), ʦʙʨʘʙʦʪʢʘ ʧʘʨʦʤ 
(>80ÁC) [6, 11, 12, 13]. ɿʘʨʫʙʝʞʥʳʡ ʠʩʩʣʝ-
ʜʦʚʘʪʝʣʴ Kenters N. ʩ ʩʦʘʚʪʦʨʘʤʠ ʚʳʷʚʠ-
ʣʠ, ʯʪʦ ʋʌ-ʦʙʣʫʯʝʥʠʝ ʪʨʝʙʦʚʘʣʦ ʜʣʠʪʝʣʴ-
ʥʦʡ ʵʢʩʧʦʟʠʮʠʠ [21]. 
ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʙʦʨʴʙʳ ʩ Cl. difficile 

ʧʨʠʤʝʥʷʝʪʩʷ ʭʠʤʠʯʝʩʢʘʷ ʜʝʟʠʥʬʝʢʮʠʷ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʧʦʭʣʦʨʠʪʘ ʥʘʪʨʠʷ 
(1000-5000 ppm), ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ (3-
7%), ʧʝʨʭʣʦʨʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ [6, 
11, 12, 13]. C. perfringens ʚ ʚʝʛʝʪʘʪʠʚʥʦʡ 
ʬʦʨʤʝ ʧʨʦʷʚʣʷʝʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʥʝʢʦ-
ʪʦʨʳʤ ʙʠʦʮʠʜʘʤ, ʥʦ ʚ ʬʦʨʤʝ ʩʧʦʨ ʦʥʘ 
ʩʪʘʥʦʚʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʫʷʟʚʠʤʦʡ. 
ʆʢʠʩʣʠʪʝʣʴʥʳʝ ʘʛʝʥʪʳ (ʥʘʧʨʠʤʝʨ, ʧʝʨʦʢ-
ʩʠʜʳ) ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳ ʧʨʦʪʠʚ ʩʧʦʨ, ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʛʝʪʘʪʠʚʥʳʤʠ ʢʣʝʪʢʘʤʠ. 
ɿʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʚ ʙʦʨʴʙʝ ʩ ʧʘʪʦʛʝ-
ʥʦʤ ʧʨʝʜʩʪʘʚʣʷʶʪ ʬʝʨʤʝʥʪʥʳʝ ʩʨʝʜʩʪʚʘ 
(ɼʅʂʘʟʳ, ʧʨʦʪʝʘʟʳ ʠ ʧʦʣʠʩʘʭʘʨʠʜʘʟʳ), 
ʩʧʦʩʦʙʥʳʝ ʨʘʟʨʫʰʘʪʴ ʚʥʝʢʣʝʪʦʯʥʳʡ ʤʘʪ-
ʨʠʢʩ ʙʠʦʧʣʝʥʢʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠʭ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʚ ʫʤʝʥʴʰʝʥʠʠ ʧʣʸʥʦʯ-
ʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ʊʘʢ ʞʝ ʥʝʦʙʭʦʜʠʤʦ 
ʦʪʤʝʪʠʪʴ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ð ɻ ʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʘ-
ʩʪʠʮ ʩʝʨʝʙʨʘ ʠ ʤʝʜʠ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠ-
ʟʫʶʪʩʷ ʦʙʰʠʨʥʳʤʠ ʘʥʪʠʤʠʢʨʦʙʥʳʤʠ 
ʜʝʡʩʪʚʠʷʤʠ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʦʥʠʢʘʪʴ ʚ 
ʩʪʨʫʢʪʫʨʫ ʙʠʦʧʣʝʥʦʢ, ʧʨʦʷʚʣʷʷ ʩʠʥʝʨʛʠʶ 
ʩ ʘʥʪʠʙʠʦʪʠʢʘʤʠ [16, 28]. 
ɺ ʜʦʩʪʫʧʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠ-

ʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʵʬʬʝʢʪʠʚʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʜʝʟʠʥʬʠʮʠ-
ʨʫʶʱʠʭ ʩʨʝʜʩʪʚ. ʅʘʧʨʠʤʝʨ, ʨʝʟʫʣʴʪʘʪʳ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ɹʘʰʘʨʦʚʘ ɸ.ɸ. (2023) ʚ ʭʦ-
ʟʷʡʩʪʚʘʭ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ ʧʦʢʘ-
ʟʘʣʠ, ʯʪʦ ʧʨʠʤʝʥʷʝʤʳʡ ʜʝʟʠʥʬʠʮʠʨʫʶ-
ʱʠʡ ʧʨʝʧʘʨʘʪ ʥʘ ʦʩʥʦʚʝ ʛʣʫʪʘʨʦʚʦʛʦ ʘʣʴ-
ʜʝʛʠʜʘ (2%) ʙʳʣ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʝʥ 

ʧʨʦʪʠʚ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ ʘʥʘʵʨʦʙʦʚ, ʦʜ-
ʥʘʢʦ ʦʙʣʘʜʘʣ ʪʦʢʩʠʯʥʦʩʪʴʶ. ʀʩʧʦʣʴʟʫʝ-
ʤʳʡ ʧʨʝʧʘʨʘʪ ʥʘ ʦʩʥʦʚʝ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦ-
ʜʘ (6 %) ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʦʧʪʠʤʘʣʴʥʳʡ 
ʙʘʣʘʥʩ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ 
ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ ʩʧʦʨ 
ʧʦʢʘʟʘʣ ʭʣʦʨʛʝʢʩʠʜʠʥ [19]. ʊʘʢʞʝ ʜʦʧʦʣ-
ʥʠʪʝʣʴʥʦ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʧʦ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ 
ʚʘʢʮʠʥ ʠ ʜʝʟʠʥʬʝʢʪʘʥʪʦʚ ʜʣʷ ʧʨʦʬʠʣʘʢ-
ʪʠʢʠ ʢʣʦʩʪʨʠʜʠʦʟʦʚ (Cl. perfringens ʠ Cl. 
botulinum) ʥʘ ʤʦʣʦʯʥʳʭ ʬʝʨʤʘʭ ʈʝʩʧʫʙ-
ʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥʘ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ 
ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʚʫʢʨʘʪʥʘʷ ʚʘʢʮʠʥʘʮʠʷ 
ʩʥʠʞʘʣʘ ʩʣʫʯʘʠ ʢʣʦʩʪʨʠʜʠʦʟʦʚ ʥʘ 62% ʩ 
ʦʙʷʟʘʪʝʣʴʥʳʤ ʧʨʦʚʝʜʝʥʠʝʤ ʜʝʟʠʥʬʝʢʮʠʠ, 
ʛʜʝ ʥʘʜʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ (1%) ʧʦʢʘʟʘʣʘ 
99% ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʪʠʚ ʩʧʦʨ ʧʨʠ ʦʙ-
ʨʘʙʦʪʢʝ ʢʦʨʤʫʰʝʢ ʠ ʧʦʣʦʚ, ʘ ʯʝʪʚʝʨʪʠʯ-
ʥʳʝ ʘʤʤʦʥʠʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ (ʏɸʉ) ʙʳʣʠ 
ʥʝʵʬʬʝʢʪʠʚʥʳ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʤʝʭʘ-
ʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʧʦʚʝʨʭʥʦʩʪʝʡ [15]. 
ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʥʘ ʧʨʠʤʝʥʝ-

ʥʠʝ ʜʝʟʠʥʬʝʢʪʘʥʪʦʚ ʛʨʫʧʧʦʡ ʦʪʝʯʝʩʪʚʝʥ-
ʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʫʩʣʦʚʠʷʭ ʪʠʧʠʯʥʳʭ 
ʦʚʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ɻʦʨʥʦʛʦ ɸʣʪʘʷ ʩ 
ʫʯʝʪʦʤ ʤʝʩʪʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥ-
ʥʦʩʪʝʡ ʚʳʷʚʠʣʠ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʡ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʴʶ ʦʙʣʘʜʘʣʠ ʛʠʧʦʭʣʦʨʠʪ ʥʘʪʨʠʷ 
(5%) ï ʧʦʣʥʘʷ ʠʥʘʢʪʠʚʘʮʠʷ ʩʧʦʨ Cl. 
perfringens ʠ Cl. novyi ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ 
ʵʢʩʧʦʟʠʮʠʠ ʠ ʥʘʜʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ (1%) ï 
ʚʳʩʦʢʘʷ ʩʧʦʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʪʝʯʝ-
ʥʠʝ 15 ʤʠʥʫʪ. ʋʤʝʨʝʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʴʶ ʦʙʣʘʜʘʣ ʬʦʨʤʘʣʴʜʝʛʠʜ ʧʨʠ ʵʢʩʧʦʟʠ-
ʮʠʠ ʚ 60 ʤʠʥʫʪ, ʛʜʝ ʬʝʥʦʣʴʥʳʝ ʩʦʝʜʠʥʝ-
ʥʠʷ ʧʦʢʘʟʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ 3% ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ [20]. 
ɿʘʨʫʙʝʞʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ Kenters N. 

ʩ ʩʦʘʚʪʦʨʘʤʠ ʚʳʷʚʠʣʠ, ʯʪʦ ʧʝʨʝʢʠʩʴ ʚʦʜʦ-
ʨʦʜʘ (1,5%) ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ ʧʨʦʪʠʚ 
Cl. difficile, ʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʧʨʝʧʘʨʘ-
ʪʳ ʥʘ ʦʩʥʦʚʝ ʯʝʪʚʝʨʪʠʯʥʳʭ ʘʤʤʦʥʠʝʚʳʭ 
ʩʦʝʜʠʥʝʥʠʡ ʦʙʣʘʜʘʣʠ ʚʘʨʠʘʙʝʣʴʥʦʡ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴʶ, ʋʌ-ʦʙʣʫʯʝʥʠʝ ʪʨʝʙʦʚʘʣʦ 
ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʦʟʠʮʠʠ [21]. 
Chojecka A. ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ 

ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʪʘʥʜʘʨʪʥʳʭ ʜʝʟ-
ʠʥʬʠʮʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ ʠ ʨʝʬʝʨʝʥʩ-
ʘʛʝʥʪʦʚ ʧʨʦʪʠʚ ʩʧʦʨ Cl. sporogenes, ʫʩʪʘ-
ʥʦʚʠʣ, ʯʪʦ ʛʣʫʪʘʨʘʣʴʜʝʛʠʜ (2% ʨʘʩʪʚʦʨ) ʠ 
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ʛʠʧʦʭʣʦʨʠʪ ʥʘʪʨʠʷ (1000-5000 ppm) ʧʦʢʘ-
ʟʘʣʠ ʚʳʩʦʢʫʶ ʩʧʦʨʦʮʠʜʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. 
ʇʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ (6-7,5%) ʪʨʝʙʦʚʘʣʘ 
ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʦʟʠʮʠʠ (>30 ʤʠʥʫʪ) ʜʣʷ 
ʧʦʣʥʦʡ ʠʥʘʢʪʠʚʘʮʠʠ ʩʧʦʨ. ʇʨʠ ʵʪʦʤ ʩʧʦ-
ʨʳ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚ 10-100 ʨʘʟ ʙʦʣʝʝ 
ʚʳʩʦʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʚʝʛʝʪʘʪʠʚʥʳʤʠ ʬʦʨʤʘʤʠ ʘʥʘʵʨʦʙʘ [22]. 
March J.K. ʩ ʩʦʘʚʪʦʨʘʤʠ ʠʟʫʯʘʣʠ ʚʣʠ-

ʥ̫ʠʝ ʪʝʧʣʦʚʦʛʦ h ʦʢʘ ʥʘ ʞʠʟʥʝʩʧʦʩʦʙ-
ʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʧʦʨ B. anthracis, B. 
subtilis ʠ Cl. sporogenes ʢ ʜʝʟʠʥʬʝʢʪʘʥʪʘʤ 
ʥʘ ʦʩʥʦʚʝ ʥʘʜʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ (PAA) ʠ 
ʛʣʫʪʘʨʘʣʴʜʝʛʠʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥ-
ʥʳʭ ʦʧʳʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʝʧʣʦʚʦʡ 
ʰʦʢ ʤʦʞʝʪ ʫʩʠʣʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʟ-
ʠʥʬʝʢʪʘʥʪʦʚ ʧʨʦʪʠʚ Bacillus, ʥʦ ʤʝʥʝʝ 
ʟʥʘʯʠʤ ʜʣʷ Clostridium, PAA ʧʨʝʜʧʦʯʪʠ-
ʪʝʣʴʥʝʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʧʦʨ ʦʩʦʙʝʥʥʦ ʚ 
ʢʦʤʙʠʥʘʮʠʠ ʩ ʥʘʛʨʝʚʦʤ, ʘ ʜʣʷ Cl. sporo-
genes ʪʨʝʙʫʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʠʣʠ ʜʣʠ-
ʪʝʣʴʥʘʷ ʵʢʩʧʦʟʠʮʠʷ [23]. 
ʇʨʠ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʤʳʰ-

ʣʝʥʥʳʭ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ ʧʨʦ-
ʪʠʚ ʫʩʪʦʡʯʠʚʳʭ ʩʧʦʨ Cl. sporogenes ʠ Cl. 
difficile ʚ ʫʩʣʦʚʠʷʭ ʤʷʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶ-
ʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʫʯʝʥʳʡ McSharry S. ʩ 
ʩʦʘʚʪʦʨʘʤʠ (2023) ʦʪʤʝʪʠʣʠ, ʯʪʦ PAA (0,5
-2%) ʠ ʛʣʫʪʘʨʘʣʴʜʝʛʠʜ (2%) ʩʥʠʟʠʣʠ ʢʦ-
ʣʠʯʝʩʪʚʦ ʩʧʦʨ Cl. sporogenes ʥʘ 99,9% 
ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʝ-
ʥʠʡ, ʛʠʧʦʭʣʦʨʠʪ (1000 ppm) ʙʳʣ ʵʬʬʝʢ-
ʪʠʚʝʥ ʪʦʣʴʢʦ ʧʦʩʣʝ ʪʱʘʪʝʣʴʥʦʡ ʤʝʭʘʥʠ-
ʯʝʩʢʦʡ ʦʯʠʩʪʢʠ, ʯʝʪʚʝʨʪʠʯʥʳʝ ʘʤʤʦʥʠʝ-
ʚʳʝ ʩʦʝʜʠʥʝʥʠʷ (ʏɸʉ) ʠ ʧʝʨʝʢʠʩʴ ʚʦʜʦ-
ʨʦʜʘ ʦʢʘʟʘʣʠʩʴ ʥʝʵʬʬʝʢʪʠʚʥʳ ʧʨʦʪʠʚ 
ʩʧʦʨ ʙʝʟ ʢʦʤʙʠʥʘʮʠʠ ʩ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘ-
ʙʦʪʢʦʡ. ʀʟʦʣʷʪʳ Cl. difficile ʜʝʤʦʥʩʪʨʠʨʦ-
ʚʘʣʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʩʨʘʚ-
ʥʝʥʠʠ ʩ Cl. sporogenes, ʦʨʛʘʥʠʯʝʩʢʠʝ 
ʦʩʪʘʪʢʠ (ʙʝʣʢʠ, ʞʠʨ) ʩʥʠʞʘʣʠ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʚʩʝʭ ʜʝʟʠʥʬʝʢʪʘʥʪʦʚ ʥʘ 30-50%, 
ʪʝʤʧʝʨʘʪʫʨʘ ʦʙʨʘʙʦʪʢʠ (Ó40ÁC) ʫʩʠʣʠʚʘ-
ʣʘ ʜʝʡʩʪʚʠʝ PAA. ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 
ʧʦʣʝʟʥʳ ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʩʘʥʠʪʘʨʥʳʭ 
ʨʝʛʣʘʤʝʥʪʦʚ ʚ ʤʷʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 
ʀʨʣʘʥʜʠʠ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ 
ʙʦʪʫʣʠʟʤʘ ʠ ʢʣʦʩʪʨʠʜʠʦʟʦʚ [24]. 
Gemein S. ʩ ʢʦʣʣʝʛʘʤʠ ʚ ʩʚʦʝʡ ʥʘʫʯ-

ʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʠʣʠ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴ-

ʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʷʪʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʜʝʟ-
ʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ ʧʨʦʪʠʚ ʩʧʦʨ Cl. 
difficile, ʠʩʭʦʜʷ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʦ ʚʳʷʚʣʝ-
ʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʢʘ-
ʟʘʣ ʛʠʧʦʭʣʦʨʠʪ ʥʘʪʨʠʷ (0,1-0,5%), ʦʙʝʩʧʝ-
ʯʠʚʘʶʱʠʡ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʧʦʨ ʚ 
ʧʷʪʴ ʨʘʟ ʚ ʩʫʩʧʝʥʟʠʦʥʥʳʭ ʪʝʩʪʘʭ ʥʘ ʨʘʟ-
ʣʠʯʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ, ʠʤʠʪʠʨʫʶʱʠʭ ʨʝ-
ʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ 
(ʩʪʘʣʴ, ʧʣʘʩʪʠʢ, ʢʝʨʘʤʠʯʝʩʢʘʷ ʧʣʠʪʢʘ, 
ʣʠʥʦʣʝʫʤ, ʩʪʝʢʣʦ, ʧʦʨʠʩʪʳʝ ʤʘʪʝʨʠʘʣʳ) 
ʧʨʠ ʵʢʩʧʦʟʠʮʠʠ ʚʩʝʛʦ 5-10 ʤʠʥʫʪ, ʦʜʥʘʢʦ 
ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʙʳʣʦ ʦʛʨʘʥʠʯʝʥʦ ʚʳʩʦ-
ʢʦʡ ʢʦʨʨʦʟʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ɸ 0,2-
0,5%-ʥʘʷ ʥʘʜʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ (PAA) ʜʝ-
ʤʦʥʩʪʨʠʨʦʚʘʣʘ ʩʪʘʙʠʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, 
ʥʦ ʪʨʝʙʦʚʘʣʘ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʦʟʠ-
ʮʠʠ (15-30 ʤʠʥʫʪ). 1-2%-ʥʳʡ ʧʝʨʦʢʩʠʤʦ-
ʥʦʩʫʣʴʬʘʪ ʢʘʣʠʷ ʠ 3%-ʥʳʡ ʢʦʤʙʠʥʠʨʦ-
ʚʘʥʥʳʡ ʧʨʝʧʘʨʘʪ (PAA + ʏɸʉ) ʧʦʢʘʟʘʣʠ 
ʫʤʝʨʝʥʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʨʠ ʵʪʦʤ ʠʭ 
ʜʝʡʩʪʚʝʥʥʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʣʘʩʴ ʚ 
ʧʨʠʩʫʪʩʪʚʠʠ ʦʨʛʘʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. 2%-
ʥʳʡ ʛʣʫʪʘʨʘʣʴʜʝʛʠʜ ʦʢʘʟʘʣʩʷ ʥʘʠʤʝʥʝʝ 
ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʠ ʪʝʩʪʠʨʫʝʤʳʭ ʩʨʝʜʩʪʚ 
ʠ ʪʨʝʙʦʚʘʣ ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʦʟʠʮʠʠ (60 
ʤʠʥʫʪ), ʯʪʦ ʩʪʘʚʠʣʦ ʧʦʜ ʩʦʤʥʝʥʠʝ ʝʛʦ 
ʩʧʦʨʠʮʠʜʥʳʝ ʩʚʦʡʩʪʚʘ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦ-
ʚʠʷʭ [25]. 
ʂʣʶʯʝʚʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʘʚʪʦʨʘ 

Augustin V. ʩ ʥʘʫʯʥʳʤʠ ʢʦʣʣʝʛʘʤʠ ʩʪʘʣʠ 
ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʙʠʦʮʠʜʦʚ ʥʘ 
ʨʘʟʣʠʯʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʩ 
ʥʘʥʝʩʸʥʥʦʡ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ ʩʫʩʧʝʥ-
ʟʠʝʡ ʩʧʦʨ (10-10 ʂʆɽ/ʩʤĮ): ʜʠʦʢʩʠʜ ʭʣʦ-
ʨʘ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʘʣ ʚʳʩʦʢʫʶ ʩʧʦʨʦʮʠʜ-
ʥʫʶ ʘʢʪʠʚʥʦʩʪʴ (ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 
ʩʧʦʨ ʜʦ 105 ʂʆɽ/ʩʤĮ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʚʝʱʝʩʪʚʘ 500 ppm ʠ ʵʢʩʧʦʟʠʮʠʠ 60 ʤʠ-
ʥʫʪ); ʥʘʜʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ (0,5%) ʙʳʣʘ 
ʵʬʬʝʢʪʠʚʥʘ ʧʨʦʪʠʚ ʚʝʛʝʪʘʪʠʚʥʳʭ ʬʦʨʤ 
(99,9% ʠʥʘʢʪʠʚʘʮʠʷ ʧʘʪʦʛʝʥʦʚ ʚ ʪʝʯʝʥʠʝ 
15 ʤʠʥʫʪ); ʛʣʫʪʘʨʘʣʴʜʝʛʠʜ ʪʨʝʙʦʚʘʣ ʜʣʠ-
ʪʝʣʴʥʦʡ ʵʢʩʧʦʟʠʮʠʠ (60 ʤʠʥ) ʜʣʷ ʜʦʩʪʠ-
ʞʝʥʠʷ ʩʥʠʞʝʥʠʷ ʩʧʦʨ ʘʥʘʵʨʦʙʦʚ ʜʦ 103 
ʂʆɽ/ʩʤĮ; ʛʠʧʦʭʣʦʨʠʪ ʥʘʪʨʠʷ (1000-5000 
ppm, ʵʢʩʧʦʟʠʮʠʷ 5-10 ʤʠʥʫʪ) ʩʥʠʞʘʣ ʢʦ-
ʣʠʯʝʩʪʚʦ ʩʧʦʨ ʜʦ 104 ʂʆɽ/ʩʤĮ; ʧʝʨʝʢʠʩʴ 
ʚʦʜʦʨʦʜʘ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 3-6% ʠ ʵʢʩ-
ʧʦʟʠʮʠʠ 30 ʤʠʥʫʪ ʙʳʣʘ ʵʬʬʝʢʪʠʚʥʘ ʚ 
ʦʪʥʦʰʝʥʠʠ ʩʧʦʨ (Ó2*103 ʂʆɽ/ʩʤĮ). ʀʩ-
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ʩʣʝʜʦʚʘʪʝʣʷʤʠ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʢʦʤʙʠʥʠ-
ʨʦʚʘʥʥʳʝ ʧʨʦʪʦʢʦʣʳ ʜʝʟʠʥʬʝʢʮʠʠ ʩ ʧʨʝʜ-
ʚʘʨʠʪʝʣʴʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʦʡ ʧʨʦ-
ʪʠʚ ʩʧʦʨ ʠ ʚʝʛʝʪʘʪʠʚʥʳʭ ʬʦʨʤ ʘʥʘʵʨʦʙʦʚ: 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʦʢʩʠʜʘ ʭʣʦʨʘ ʚ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ 500 ppm (10 ʤʠʥ) ʠʣʠ 0,5% ʥʘʜʫʢ-
ʩʫʩʥʦʡ ʢʠʩʣʦʪʳ + ʛʠʧʦʭʣʦʨʠʪ 1000 ppm, 
ʧʨʠʤʝʥʷʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩ ʧʨʦʤʝʞʫ-
ʪʦʯʥʦʡ ʧʨʦʤʳʚʢʦʡ ʧʦʚʝʨʭʥʦʩʪʝʡ [26]. 
ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʚ 

ʙʦʨʴʙʝ ʩ Cl. difficile ̫ ʚʣʷʶʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 
ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʜʝʟʠʥʬʝʢʮʠʠ, ʚʢʣʶʯʘʷ 
ʬʦʪʦʜʠʥʘʤʠʯʝʩʢʫʶ ʪʝʨʘʧʠʶ, ʧʨʠʤʝʥʝʥʠʝ 
ʙʘʢʪʝʨʠʦʬʘʛʦʚ ʠ ʥʘʥʦʯʘʩʪʠʮ ʤʝʪʘʣʣʦʚ. 
ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʦʟʜʘʥʠʶ 
ʚʘʢʮʠʥ ʠ ʥʦʚʳʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʧʦʜʭʦ-
ʜʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʥʝʡʪʨʘʣʠʟʘʮʠʶ 
ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʪʦʢʩʠʥʦʚ [6, 7, 11, 12]. ɺ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ 
ʚʳʟʳʚʘʶʪ ʙʘʢʪʝʨʠʦʬʘʛʠ, ʢʦʪʦʨʳʝ ʜʝʤʦʥ-
ʩʪʨʠʨʫʶʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʨʘʟ-
ʨʫʰʝʥʠʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ Cl. 
perfringens ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʥʫʪʨʠ ʧʘʪʦ-
ʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 
Ahmed H.A. (2022) ʩ ʩʦʘʚʪʦʨʘʤʠ ʚ 

ʩʚʦʝʡ ʨʘʙʦʪʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 
ʥʘʥʦʯʘʩʪʠʮ ʩʝʨʝʙʨʘ (AgNP) ʚ ʢʦʥʮʝʥʪʨʘ-
ʮʠʠ 100 ʤʢʛ/ʤʣ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ 
ʦʙʨʘʟʦʚʘʥʠʷ ʙʠʦʧʣʸʥʦʢ ʫ 82,8 % ʠʟʦʣʷʪʦʚ 
Cl. perfringens ʪʠʧʘ ɸ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ 
ʢʠʰʝʯʥʠʢʘ ʢʫʨ, ʟʘ ʩʯʝʪ ʧʦʚʨʝʞʜʝʥʠʷ ʢʣʝ-
ʪʦʯʥʳʭ ʤʝʤʙʨʘʥ ʠ ɼʅʂ ʘʥʘʵʨʦʙʦʚ [27]. 
ʆʪʝʯʝʩʪʚʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ 

ʧʨʝʜʣʦʞʝʥʘ ʩʦʚʨʝʤʝʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʙʦʨʴ-
ʙʳ ʩ ʙʠʦʧʣʸʥʢʘʤʠ ʙʘʢʪʝʨʠʡ, ʚʢʣʶʯʘʶʱʘʷ 
ʚ ʩʝʙʷ ʧʨʠʤʝʥʝʥʠʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʦʙʨʘ-
ʙʦʪʢʠ, ʠʥʛʠʙʠʪʦʨʦʚ ʢʚʦʨʫʤ-ʩʝʥʩʠʥʛʘ 
(ʥʘʧʨʠʤʝʨ, ʬʫʨʘʥʳ), ʬʝʨʤʝʥʪʦʚ (ɼʅʂʘʟʘ, 
ʜʠʩʧʝʨʩʠʥ B), ʥʘʥʦʯʘʩʪʠʮ ʩʝʨʝʙʨʘ (AgNP) 
ʠ ʦʢʩʠʜʘ ʮʠʥʢʘ (ZnO) [16, 28]. 
ɺʓɺʆɼʓ / CONCLUSION 
ʉʣʦʞʥʘʷ ʩʠʩʪʝʤʘ ʛʝʥʝʪʠʯʝʩʢʦʡ ʟʘʱʠ-

ʪʳ ʧʦʟʚʦʣʷʝʪ ʢʣʦʩʪʨʠʜʠʷʤ ʚʳʞʠʚʘʪʴ ʚ 
ʫʩʣʦʚʠʷʭ ʭʠʤʠʯʝʩʢʦʡ ʜʝʟʠʥʬʝʢʮʠʠ, ʯʪʦ 
ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ 
ʧʦʜʭʦʜʦʚ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ. ʀʟ 
ʜʦʩʪʫʧʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʣʠʪʝʨʘʪʫʨʳ ʠʟ-
ʚʝʩʪʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʧʦʢʘʟʳʚʘʣʠ ʢʦʤʙʠʥʘʮʠʠ ʦʢʠʩʣʠʪʝʣʴʥʳʭ 
ʜʝʟʠʥʬʝʢʪʘʥʪʦʚ (PAA, ʛʠʧʦʭʣʦʨʠʪ) ʩ ʤʝ-
ʭʘʥʠʯʝʩʢʠʤ ʫʜʘʣʝʥʠʝʤ ʙʠʦʧʣʝʥʦʢ ʠ ʪʝʨ-

ʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ [33, 34, 35, 36]. 
ɹʦʨʴʙʘ ʩ ʢʣʦʩʪʨʠʜʠʷʤʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ 
ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʠʭ 
ʩʧʦʨʳ ʦʙʣʘʜʘʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʫʩʪʦʡ-
ʯʠʚʦʩʪʴʶ ʢ ʙʦʣʴʰʠʥʩʪʚʫ ʜʝʟʠʥʬʠʮʠʨʫʶ-
ʱʠʭ ʩʨʝʜʩʪʚ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, 
ʨʘʜʠʢʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʢʣʦʩʪʨʠ-
ʜʠʦʟʘ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, 
ʩʦʯʝʪʘʶʱʝʛʦ ʣʝʯʝʙʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʩ 
ʪʱʘʪʝʣʴʥʦʡ ʜʝʟʠʥʬʝʢʮʠʝʡ ʧʦʤʝʱʝʥʠʡ, 
ʷʚʣʷʶʱʠʭʩʷ ʧʝʨʚʠʯʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘ-
ʨʘʞʝʥʠʷ [37, 38].  
ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʤʦʥ-

ʩʪʨʠʨʫʶʪ, ʯʪʦ ʭʠʤʠʯʝʩʢʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ 
ʢʣʦʩʪʨʠʜʠʡ ʢʨʘʡʥʝ ʚʳʩʦʢʘ, ʠ ʣʠʰʴ ʦʛʨʘ-
ʥʠʯʝʥʥʦʝ ʯʠʩʣʦ ʜʝʟʠʥʬʝʢʪʘʥʪʦʚ ʦʙʣʘʜʘʝʪ 
ʨʝʘʣʴʥʦʡ ʩʧʦʨʦʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 
ʅʘʜʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ (PAA) ʧʦʢʘʟʳʚʘʝʪ 
ʭʦʨʦʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʦʜʥʘʢʦ ʝʝ ʧʨʠ-
ʤʝʥʝʥʠʝ ʩʦʧʨʷʞʝʥʦ ʩ ʩʝʨʴʝʟʥʳʤʠ ʪʝʭʥʦ-
ʣʦʛʠʯʝʩʢʠʤʠ ʩʣʦʞʥʦʩʪʷʤʠ ï ʚʳʩʦʢʦʡ ʢʦʨ-
ʨʦʟʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 
ʚʟʨʳʚʦʦʧʘʩʥʦʩʪʴʶ ʧʨʠ ʭʨʘʥʝʥʠʠ [33]. 
ʏʝʪʚʝʨʪʠʯʥʳʝ ʘʤʤʦʥʠʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠ 
ʧʦʣʠʛʝʢʩʘʤʝʪʠʣʝʥʛʫʘʥʠʜʠʥʳ, ʥʝʩʤʦʪʨʷ 
ʥʘ ʯʘʩʪʳʝ ʨʝʢʣʘʤʥʳʝ ʟʘʷʚʣʝʥʠʷ, ʬʘʢʪʠʯʝ-
ʩʢʠ ʥʝʘʢʪʠʚʥʳ ʧʨʦʪʠʚ ʩʧʦʨ ʢʣʦʩʪʨʠʜʠʡ. 
ɸʣʴʜʝʛʠʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʚʢʣʶʯʘʷ ʛʣʫʪʘ-
ʨʦʚʳʡ ʘʣʴʜʝʛʠʜ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʣʠʰʴ 
ʦʛʨʘʥʠʯʝʥʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ [39]. 
ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʦʩʦʙʦʝ ʟʥʘ-

ʯʝʥʠʝ ʠʤʝʶʪ ʛʘʣʦʛʝʥʦʩʦʜʝʨʞʘʱʠʝ ʩʨʝʜ-
ʩʪʚʘ (ʚʢʣʶʯʘʷ ʭʣʦʨ-, ʙʨʦʤ-, ʡʦʜʩʦʜʝʨʞʘ-
ʱʠʝ), ʩʦʭʨʘʥʷʶʱʠʝ ʩʪʘʪʫʩ ʥʘʠʙʦʣʝʝ 
ʥʘʜʝʞʥʳʭ ʩʧʦʨʦʮʠʜʥʳʭ ʧʨʝʧʘʨʘʪʦʚ.  ʆʜ-
ʥʘʢʦ ʚ ʥʝʢʦʪʦʨʳʭ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ 
ʠʤʝʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʤʘʨʢʝʪʠʥʛʦʚʦʝ 
ʫʪʚʝʨʞʜʝʥʠʝ ʦʙ çʫʩʪʘʨʝʣʦʩʪʠè ʛʘʣʦʛʝʥʦʚ. 
ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʍʫ ɺ.ʉ. ʩ 
ʩʦʘʚʪʦʨʘʤʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʭʣʦʨʩʦʜʝʨʞʘ-
ʱʠʭ ʠ ʢʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʭ ʜʝʟʠʥʬʠʮʠ-
ʨʫʶʱʠʭ ʩʨʝʜʩʪʚ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ 
ʜʝʟʠʥʬʝʢʮʠʠ ʠ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʠ ʫʥʠʯʪʦʞʘʝʪ ʚʝʛʝʪʘʪʠʚʥʳʝ ʢʣʝʪ-
ʢʠ ʠ ʩʧʦʨʳ, ʦʜʥʘʢʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ 
ʙʠʦʧʣʝʥʢʘʭ Cl. perfringens ʚʳʜʝʣʝʥʥʳʭ ʩ 
ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʙʳ-
ʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʠʩʢʣʶʯʠʪʝʣʴʥʘʷ ʫʩʪʦʡʯʠ-
ʚʦʩʪʴ ʢ ʛʘʣʦʛʝʥʦʩʦʜʝʨʞʘʱʠʤ ʩʨʝʜʩʪʚʘʤ 
(ʚ ʯʘʩʪʥʦʩʪʠ, ʢ ʛʠʧʦʭʣʦʨʠʪʫ ʥʘʪʨʠʷ) [40]. 
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ʇʨʘʢʪʠʢʘ ʚʝʜʫʱʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ, ʚ 
ʯʘʩʪʥʦʩʪʠ ɻʝʨʤʘʥʠʠ, ʧʦʜʪʚʝʨʞʜʘʝʪ ʢʣʶ-
ʯʝʚʫʶ ʨʦʣʴ ʛʘʣʦʛʝʥʦʩʦʜʝʨʞʘʱʠʭ ʩʨʝʜʩʪʚ 
ʚ ʵʬʬʝʢʪʠʚʥʦʤ ʢʦʥʪʨʦʣʝ ʢʣʦʩʪʨʠʜʠʦʟʘ ʚ 
ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ. ʍʣʦʨʩʦʜʝʨʞʘʱʠʝ ʜʝʟʠʥ-
ʬʝʢʪʘʥʪʳ ʦʙʣʘʜʘʷ ʙʘʢʪʝʨʠʮʠʜʥʳʤ, ʚʠʨʫ-
ʣʠʮʠʜʥʳʤ, ʬʫʥʛʠʮʠʜʥʳʤ ʠ ʩʧʦʨʦʮʠʜʥʳʤ 
ʜʝʡʩʪʚʠʝʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʪʘʶʪʩʷ 
ʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 
ʩʘʥʠʪʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʤʝʱʝʥʠʡ 
[38].  
ʂʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪ-

ʩʷ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʜʝʟʠʥʬʝʢʮʠʠ. ʀʟ-
ʟʘ ʩʧʦʩʦʙʥʦʩʪʠ ʩʧʦʨ ʢʣʦʩʪʨʠʜʠʡ ʩʦʭʨʘ-
ʥʷʪʴʩʷ ʚ ʛʣʫʙʦʢʠʭ ʩʣʦʷʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 
ʦʪʣʦʞʝʥʠʡ, ʧʨʦʩʪʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦ-
ʩʪʝʡ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʆʧʪʠʤʘʣʴʥʳʝ ʨʝʟʫʣʴ-
ʪʘʪʳ ʜʦʩʪʠʛʘʶʪʩʷ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʜʚʫʭ-
ʵʪʘʧʥʦʡ ʦʙʨʘʙʦʪʢʠ: ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʤʝʭʘ-
ʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʦʶʱʝ-
ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʨʘʩʪʚʦʨʦʚ ʩ ʧʦʩʣʝʜʫ-
ʶɦ ʝʡ ʠʥʪʝʥʩʠʚʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʩʠʣɹʥrʤʠ 
ʭʣʦʨʩʦʜʝʨʞʘʱʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. ʆʙʷʟʘ-
ʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʷʨʥʳʡ 
ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʠ ʜʝʟʠʥʬʝʢʮʠʠ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪ-
ʥʳʭ ʤʝʪʦʜʠʢ ʩʤʳʚʦʚ ʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 
ʘʥʘʣʠʟʘ [41]. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʧʝʰʥʘʷ ʙʦʨʴʙʘ ʩ 

ʢʣʦʩʪʨʠʜʠʷʤʠ ʪʨʝʙʫʝʪ: 1) ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʨʦʮʠʜ-
ʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (ʧʨʝʞʜʝ ʚʩʝʛʦ ʛʘʣʦʛʝʥʩʦ-
ʜʝʨʞʘʱʠʭ); 2) ʩʪʨʦʛʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʧʨʦ-
ʪʦʢʦʣʦʚ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʠ ʜʝʟʠʥ-
ʬʝʢʮʠʠ; 3) ʨʝʛʫʣʷʨʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝ-
ʩʪʚʘ ʦʙʨʘʙʦʪʢʠ. ʊʦʣʴʢʦ ʢʦʤʧʣʝʢʩʥʳʡ 
ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʥʘʜʝʞ-
ʥʫʶ ʟʘʱʠʪʫ ʦʪ ʵʪʠʭ ʫʩʪʦʡʯʠʚʳʭ ʧʘʪʦʛʝ-
ʥʦʚ [19, 28, 38, 42, 43]. 
ʆʧʪʠʤʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ 

ʚʢʣʶʯʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ 
ʧʦʜʭʦʜʦʚ, ʩʦʯʝʪʘʶʱʠʭ ʭʠʤʠʯʝʩʢʠʝ (PAA, 
ʛʠʧʦʭʣʦʨʠʪʳ) ʠ ʬʠʟʠʯʝʩʢʠʝ (ʫʣʴʪʨʘʟʚʫʢ, 
ʋʌ-ʦʙʣʫʯʝʥʠʝ) ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ. ʇʝʨ-
ʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʧʨʦʣʦʥʛʠ-
ʨʦʚʘʥʥʳʭ ʬʦʨʤ ʜʝʟʠʥʬʝʢʪʘʥʪʦʚ ʩ ʢʦʥʪʨʦ-
ʣʠʨʫʝʤʳʤ ʚʳʩʚʦʙʦʞʜʝʥʠʝʤ ʘʢʪʠʚʥʳʭ 
ʢʦʤʧʦʥʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘ-
ʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ, ʦʙʝʩʧʝ-
ʯʠʚʘʶʱʠʭ ʪʦʯʥʦʝ ʜʦʟʠʨʦʚʘʥʠʝ ʠ ʢʦʥ-
ʪʨʦʣʴ ʧʘʨʘʤʝʪʨʦʚ ʜʝʟʠʥʬʝʢʮʠʠ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʝ 
"ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ" ʜʝʟʠʥʬʝʢʪʘʥʪʦʚ ʥʦ-
ʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʩʧʦʩʦʙʥʳʭ ʨʘʩʧʦʟʥʘʚʘʪʴ 
ʙʠʦʧʣʝʥʦʯʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʵʬʬʝʢʪʠʚʥʦ 
ʧʨʝʦʜʦʣʝʚʘʪʴ ʤʘʪʨʠʢʩ ʠ ʠʟʙʠʨʘʪʝʣʴʥʦ 
ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʩʧʦʨʳ. 
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to the unique resistance of their spores to 
external influences and the ability to form 
biofilms. The main difficulty in combating 
these pathogens is their exceptional re-
sistance to most disinfectants, which requires 
the development of specialized treatment 
protocols. The article presents data from 
recent studies on the optimization of disin-
fection protocols in livestock complexes and 
medical institutions. Also, the conducted 
literature analysis demonstrates that a lim-
ited range of chemical agents exhibit effec-
tive sporicidal activity. The highest efficien-
cy in vitro and under industrial conditions 
was demonstrated by oxidizing agents: 
peracetic acid (PAA, 0,5-2%) and sodium 
hypochlorite (1-5%). A critically important 
factor was the use of mandatory preliminary 
mechanical cleaning of surfaces, since or-
ganic contaminants (proteins, fats) reduce 
the efficiency of disinfectants by 30-50%. 
Products based on quaternary ammonium 
compounds (QACs) and hydrogen peroxide 
demonstrated insufficient efficiency against 
spores without a combination with thermal 
methods (autoclaving, steam). The resistance 
of clostridia is genetically determined and 
includes genes of antioxidant protection 
(sod, ahpC), sporulation (spo0A, sigK) and 
biofilm formation (luxS, eps). The article 
describes a comprehensive approach to com-
bating clostridia ï the use of effective spor-
icidal drugs (PAA, hypochlorites), strict ad-
herence to a two-stage protocol (mechanical 
cleaning followed by chemical disinfection), 
and the introduction of regular microbiologi-
cal monitoring to verify the quality of disin-
fection.  
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ʈɽʌɽʈɸʊ  
ɹʨʦʥʭʦʧʥʝʚʤʦʥʠʷ ʪʝʣʷʪ, ʩʚʷʟʘʥʥʘʷ ʩ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʥʝʟʨʝʣʦ-
ʩʪʴʶ ʦʨʛʘʥʠʟʤʘ, ʥʘʥʦʩʠʪ ʩʝʨʴʸʟʥʳʡ ʫʱʝʨʙ ʧʨʦʤʳʰʣʝʥʥʦʤʫ ʩʢʦ-
ʪʦʚʦʜʩʪʚʫ. ɺ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʚʦʟʙʫ-
ʜʠʪʝʣʝʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 
ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ, ʚʢʣʶʯʘʶʱʠʝ ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʳ, ʚ ʯʘʩʪʥʦʩʪʠ 
ʘʣʣʦʢʠʥ-ʘʣʴʬʘ, ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝ-

ʢʣʶʯʝʥʠʠ ʤʝʭʘʥʠʟʤʘ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʩ ʛʫʤʦʨʘʣʴʥʦʛʦ ʥʘ ʢʣʝʪʦʯʥʳʡ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʘ ʘʣʣʦʢʠʥ-ʘʣʴʬʘ ʥʘ ʙʠʦʭʠʤʠʯʝ-
ʩʢʠʝ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʪʝʣʷʪ, ʙʦʣʴʥʳʭ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ. ʀʩʩʣʝ-
ʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʚ ʧʣʝʤʝʥʥʦʤ ʟʘʚʦʜʝ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 
ʪʝʣʷʪʘʭ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʪʨʝʭʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʤʠʢʨʦʙʠʦʣʦʛʠʠ, 
ʚʠʨʫʩʦʣʦʛʠʠ ʠ ʠʤʤʫʥʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ ʉʇʙɻʋɺʄ. ɺ ʢʨʦʚʠ ʪʝʣʷʪ ʠʟʤʝʨʷʣʠ ʦʙʱʠʡ 
ʙʝʣʦʢ, ʘʣʴʙʫʤʠʥ, ʛʣʦʙʫʣʠʥ, ʤʦʯʝʚʠʥʫ, ʘʟʦʪ, ʢʨʝʘʪʠʥʠʥ, ʙʠʣʠʨʫʙʠʥ, ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩ-
ʬʝʨʘʟʫ, ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʫ, ʱʝʣʦʯʥʫʶ ʬʦʩʬʘʪʘʟʫ, ʘʤʠʣʘʟʫ, ʛʣʶʢʦʟʫ, ʭʦʣʝʩʪʝ-
ʨʠʥ, ʢʘʣʴʮʠʡ, ʬʦʩʬʦʨ ʠ ʠʭ ʩʦʦʪʥʦʰʝʥʠʝ. ʉʨʝʜʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʮʝʥʠ-
ʚʘʣʠʩʴ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʘʢ ʙʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ, ʤʠʝʣʦʧʝʨʦʢʩʠ-
ʜʘʟʘ, ʣʠʟʦʩʦʤʘʣʴʥʦ-ʢʘʪʠʦʥʥʳʝ ʙʝʣʢʠ, ʧʦʢʘʟʘʪʝʣʠ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʨʠʤʝʥʝ-
ʥʠʝ ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʘ ʫʩʢʦʨʷʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʬʫʥʢʮʠʡ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ʊʘʢ ʫʨʦ-
ʚʝʥʴ ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʳ ʦʩʪʘʸʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʚʩʝʛʦ ʥʘ 27,7 % ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ, 
ʪʦʛʜʘ ʢʘʢ ʫ ʞʠʚʦʪʥʳʭ ʙʝʟ ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 28,4 %. ʌʘʛʦ-
ʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʜʦʩʪʦʚʝʨʥʦ ʧʦʚʳʰʝʥʘ ʥʘ 30,4 %, ʥʦ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʟʥʘʯʝʥʠʷʤ 
ʥʦʨʤʳ ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʝʨʚʦʡ ʛʨʫʧʧʳ (ʚʳʰʝ ʥʘ 55,4 %). ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʘʣʣʦʢʠʥʘ-ʘʣʴʬʘ ʫ 
ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʤʝʥʴʰʠʡ ʜʝʬʠʮʠʪ ʙʝʣʢʘ (ʧʨʦʮʝʥʪ ʩʦʜʝʨʞʘʥʠʷ ʛʣʦʙʫʣʠ-
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ʥʘ ʙʣʠʟʦʢ ʢ ʥʦʨʤʝ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ, ʚʳʰʝ ʥʘ 1,1 %), ʥʦ ʩʦʭʨʘʥʷʝʪʩʷ ʧʦʨʘʞʝʥʠʝ ʧʝʯʝ-
ʥʠ (ʧʦʚʳʰʝʥʠʝ ʪʨʘʥʩʘʤʠʥʘʟ). ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʦʩʪʝʧʝʥʥʦʤ ʚʦʩʩʪʘ-
ʥʦʚʣʝʥʠʠ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʧʦʩʣʝ ʙʦʣʝʟʥʠ. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʉʨʝʜʠ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʙʦʣʝʟʥʝʡ ʤʦʣʦʜʥʷʢʘ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʥʦ-
ʩʷʪ ʛʠʧʦʢʩʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ, ʥʝʩʙʘʣʘʥʩʠ-
ʨʦʚʘʥʥʳʝ ʨʘʮʠʦʥʳ, ʫʩʢʦʨʝʥʠʝ ʪʝʤʧʦʚ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ ʚ ʧʨʦʤʳʰʣʝʥ-
ʥʦʤ ʩʢʦʪʦʚʦʜʩʪʚʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳ-
ʰʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʛʨʫʟʢʠ ʥʘ ʦʨʛʘ-
ʥʠʟʤ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʘ ʟʘʪʝʤ 
ʚʝʜʸʪ ʢ ʩʥʠʞʝʥʠʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘ-
ʥʠʟʤʘ ʪʝʣʷʪ [2,11]. ʉʥʠʞʝʥʠʝ ʝʩʪʝʩʪʚʝʥ-
ʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʥʘʨʫʰʝʥʠʝ 
ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦʜʝʨʞʘ-
ʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʧʨʠʚʦʜʠʪ ʢ 
ʧʦʜʚʝʨʞʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʪʝʣʷʪ ʚʣʠʷ-
ʥʠʶ ʥʝ ʪʦʣʴʢʦ ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʝ ʠ 
ʚʠʨʫʩʥʳʤ ʘʛʝʥʪʘʤ, ʥʦ ʠ ʚʦʟʜʝʡʩʪʚʠʶ 
ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 
[16]. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 
ʪʝʣʷʪ, ʘ ʪʘʢʞʝ ʧʦʩʣʝʜʩʪʚʠʷ ʧʝʨʝʙʦʣʝʚʘʥʠʷ 
ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ ʚʝʜʫʪ ʢ ʚʦʟʥʠʢʥʦʚʝ-
ʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʙʳʪʢʦʚ, ʩʢʣʘʜʳʚʘʶ-
ʱʠʭʩʷ ʠʟ ʧʘʜʝʞʘ ʤʦʣʦʜʥʷʢʘ, ʚʳʥʫʞʜʝʥ-
ʥʦʛʦ ʫʙʦʷ ʜʦ 50% ʧʦʛʦʣʦʚʴʷ ʪʝʣʷʪ, ʦʪʩʪʘ-
ʚʘʥʠʠ ʚ ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʠ ʠ ʩʥʠʞʝʥʠʠ 
ʥʘʙʦʨʘ ʞʠʚʦʡ ʤʘʩʩʳ [4,5,6,17,20].  
ʇʦʩʣʝ ʙʦʣʝʟʥʝʡ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʧʦʨʘʞʝʥʠʝ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʪʨʘʢ-
ʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʟʫʯʘʝʤʘʷ ʥʘʤʠ ʙʨʦʥ-
ʭʦʧʥʝʚʤʦʥʠʷ, ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ ʧʦ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ. ʋ ʙʦʣʴʥʳʭ ʞʠʚʦʪ-
ʥʳʭ ʨʝʛʠʩʪʨʠʨʫʶʪ ʨʘʟʚʠʪʠʝ ʠʤʤʫʥʦʜʝʬʠ-
ʮʠʪʘ, ʣʠʤʬʦʮʠʪʦʧʝʥʠʶ, ʩʥʠʞʝʥʠʝ ʬʘʛʦ-
ʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ [18]. ʈʘʟʚʠʪʠʝ ʘʥʪʠ-
ʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʫ ʚʦʟʙʫʜʠʪʝʣʝʡ 
ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ ʪʝʣʷʪ ʤʝʥʷʝʪ ʧʨʘʢʪʠʢʫ 
ʥʘʟʥʘʯʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʘʨʩʝ-
ʥʘʣʝ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʚʨʘʯʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 
ʩʨʝʜʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʚʩʸ 
ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʧʨʠʢʦʚʳʚʘʶʪ ʢ ʩʝʙʝ 
ʜʝʟʠʥʬʝʢʪʘʥʪʳ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʘʥʪʠ-
ʤʠʢʨʦʙʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʩʨʝʜʠ ʣʝʯʝʙʥʳʭ ï 
ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʳ, ʙʘʢʪʝʨʠʦʬʘʛʠ, ʘ 
ʩʨʝʜʠ ʩʨʝʜʩʪʚ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʚʦʝʚʳʚʘʶʪ 
ʤʝʩʪʦ ʥʦʚʳʝ ʤʝʪʦʜʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʩʩʣʝ-
ʜʦʚʘʥʠʝ ʮʠʪʦʢʠʥʦʚʦʛʦ ʧʨʦʬʠʣʷ 
[2,9,12,13,15].  
ʀʩʧʦʣʴʟʫʝʤʳʡ ʚ ʨʘʤʢʘʭ ʥʘʰʝʛʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨ ʘʣʣʦʢʠʥ-
ʘʣʴʬʘ ʷʚʣʷʝʪʩʷ ʩʠʥʪʝʪʠʯʝʩʢʠʤ ʦʣʠʛʦʧʝʧ-
ʪʠʜʦʤ, ʧʦ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʘʥʘʣʦʛʦʤ ʧʨʠ-
ʨʦʜʥʦʤʫ ʘʣʣʦʬʝʨʦʥʫ, ʘ ʧʦ ʜʝʡʩʪʚʠʶ ï 
ʠʥʪʝʨʬʝʨʦʥʫ ʘʣʴʬʘ. ʀʤʤʫʥʦʤʦʜʫʣʠʨʫʶ-
ʱʠʝ ʠ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʝ ʜʝʡʩʪʚʠʝ ʦʙʫ-
ʩʣʦʚʣʝʥʦ ʘʢʪʠʚʘʮʠʝʡ ʀʌʅ ʠ ʩʪʠʤʫʣʷʮʠʝʡ 
NK-ʢʣʝʪʦʢ [14]. ʋʩʠʣʝʥʠʝ ʧʨʦʪʠʚʦʚʠʨʫʩ-
ʥʦʛʦ ʦʪʚʝʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 
ʩʠʥʪʝʟʘ ʀʌʅ-Ŭ ʠ ʀʌʅ-ɔ, ʪʘʢʞʝ ʧʨʝʧʘʨʘʪ 
ʩʪʠʤʫʣʠʨʫʝʪ ʩʠʥʪʝʟ ʀʃ-12, ʌʅʆ-Ŭ [7]. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝ-
ʥʠʠ ʚʣʠʷʥʠʷ ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʘ ʘʣʣʦʢʠʥ
-ʘʣʴʬʘ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ ʠʤʤʫʥʦʣʦʛʠ-
ʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʪʝʣʷʪ, ʙʦʣʴʥʳʭ 
ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʇʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʫʱʝʩʪʚ-

ʣʷʣʦʩʴ ʚʝʩʥʦʡ 2025 ʛʦʜʘ ʥʘ ʙʘʟʝ ʧʣʝʤʝʥ-
ʥʦʛʦ ʟʘʚʦʜʘ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʍʦ-
ʟʷʡʩʪʚʦ ʙʣʘʛʦʧʦʣʫʯʥʦ ʧʦ ʠʥʬʝʢʮʠʦʥʥʳʤ 
ʙʦʣʝʟʥʷʤ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ɺʦ 
ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʩʩʣʝʜʫʝʤʳʝ ʪʝʣʷʪʘ 
ʚʘʢʮʠʥʠʨʦʚʘʥʳ ʦʪ ʚʦʟʙʫʜʠʪʝʣʝʡ ʠʥʬʝʢ-
ʮʠʦʥʥʦʛʦ ʨʠʥʦʪʨʘʭʝʠʪʘ, ʧʘʨʘʛʨʠʧʧʘ-3, 
ʨʝʩʧʠʨʘʪʦʨʥʦ-ʩʠʥʮʠʪʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ, 
ʚʠʨʫʩʥʦʡ ʜʠʘʨʝʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦ-
ʪʘ, ʧʘʩʪʝʨʝʣʣʝʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, 
ʪʨʠʭʦʬʠʪʠʠ. ɼʠʘʛʥʦʟ çʙʨʦʥʭʦʧʥʝʚʤʦʥʠʷè 
ʩʪʘʚʠʣʠ ʢʦʤʧʣʝʢʩʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ 
ʢʣʠʥʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘʥʘʣʠʟʘ ʚʳ-
ʜʝʣʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʟ ʥʦʩʦʛʣʦ-
ʪʦʯʥʦʡ ʩʣʠʟʠ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ. ʋ 
ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʢʦʥʩʪʘʪʠʨʦʚʘʣʠ ʘʩʩʦ-
ʮʠʠʨʦʚʘʥʥʫʶ ʠʥʬʝʢʮʠʶ. ʉʨʝʜʠ ʢʣʠʥʠʯʝ-
ʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʦʪʤʝʯʘʣʠ ʩʫʙʬʝʙʨʠʣʴʥʫʶ 
ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʣʘ, ʫʛʥʝʪʝʥʠʝ, ʦʜʳʰʢʫ, 
ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʩʫʭʦʡ ʢʘʰʝʣʴ, ʩʣʠʟʠʩʪʦ-
ʛʥʦʡʥʳʝ ʠʩʪʝʯʝʥʠʷ ʠʟ ʥʦʩʦʚʳʭ ʭʦʜʦʚ. 
ʆʪʙʦʨ ʧʨʦʙ ʥʦʩʦʛʣʦʪʦʯʥʦʡ ʩʣʠʟʠ ʧʨʦʠʟ-
ʚʦʜʠʣʩʷ ʜʦ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʪʝʨʠʣʴ-
ʥʳʤ ʪʫʧʬʝʨʦʤ, ʧʦʤʝʱʘʝʤʳʤ ʚ ʪʨʘʥʩ-
ʧʦʨʪʥʫʶ ʩʨʝʜʫ ʂʵʨʠ-ɹʣʵʡʨʘ. ʄʘʪʝʨʠʘʣ 
ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 3 ʯʘʩʦʚ ʧʦ-
ʩʣʝ ʦʪʙʦʨʘ ʧʨʦʙ. ɺʳʜʝʣʝʥʠʝ ʯʠʩʪʳʭ ʢʫʣʴ-
ʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ 
ʧʦʤʦʱʴʶ ʧʦʩʝʚʘ ʤʘʪʝʨʠʘʣʘ ʥʘ ʜʠʬʬʝʨʝʥ-
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ʮʠʘʣʴʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʠʪʘʪʝʣʴʥʳʝ 
ʩʨʝʜʳ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ-
ʩʨʝʜʩʪʚʦʤ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʠ ʙʠʦʭʠʤʠʯʝ-
ʩʢʠʭ ʤʝʪʦʜʦʚ. ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʤʠʢʨʦʦʨ-
ʛʘʥʠʟʤʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʪʘʢʠʭ ʧʠʪʘ-
ʪʝʣʴʥʳʭ ʩʨʝʜʘʭ, ʢʘʢ ʩʨʝʜʘ ʕʥʜʦ, ʢʨʦʚʷʥʦʡ 
ʘʛʘʨ, ʤʷʩʦ-ʧʝʧʪʦʥʥʳʡ ʘʛʘʨ, ʩʦʣʝʚʦʡ ʘʛʘʨ ʩ 
ʤʘʥʥʠʪʦʤ, ʞʝʣʝʟʦʩʫʣʴʬʠʪʥʳʡ ʘʛʘʨ, ʩʨʝʜʘ 
ʂʠʪʪʘ-ʊʘʨʦʮʠʠ, PALCAM. ʊʠʧʠʟʘʮʠʷ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʤʝʪʦ-
ʜʦʤ ʤʘʩʩʧʝʢʪʨʦʤʝʪʨʠʷ ʥʘ ʤʘʩʩʧʝʢʪʨʦʤʝʪ-
ʨʝ ʩ ʣʘʟʝʨʥʦʡ ʜʝʩʦʨʙʮʠʝʡ MALDI-TOF. 
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʬʦʨ-

ʤʠʨʦʚʘʣʠ 3 ʛʨʫʧʧʳ ʪʝʣʷʪ ʛʦʣʰʪʠʥʩʢʦʡ 
ʧʦʨʦʜʳ ʪʨʝʭʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʩʦʩʪʦʷʚ-
ʰʘʷ ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʠʟ 10 ʛʦʣʦʚ. ɺʩʝʛʦ 
ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʫʯʘʩʪʚʦʚʘʣʦ 30 ʞʠʚʦʪ-
ʥʳʭ. ɼʣʷ ʫʯʘʩʪʚʦʚʘʚʰʝʛʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ 
ʤʦʣʦʜʥʷʢʘ ʦʨʛʘʥʠʟʦʚʘʣʠ ʦʜʠʥʘʢʦʚʳʝ 
ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ. ɻʨʫʧ-
ʧʳ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦ-
ʛʦʚ: ʚ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ ʟʜʦʨʦ-
ʚʳʝ ʪʝʣʷʪʘ (n=10), ʚ ʧʝʨʚʫʶ ʧʦʜʦʧʳʪʥʫʶ 
ʛʨʫʧʧʫ - ʪʝʣʷʪʘ (n=10) ʩ ʧʨʠʟʥʘʢʘʤʠ 
ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ, ʣʝʯʠʚʰʠʝʩʷ ʧʦ ʩʭʝʤʝ, 
ʧʨʠʥʷʪʦʡ ʚ ʭʦʟʷʡʩʪʚʝ, ʚʦ ʚʪʦʨʫʶ ʧʦʜ-
ʦʧʳʪʥʫʶ ʛʨʫʧʧʫ ï ʪʝʣʷʪʘ (n=10) ʩ ʧʨʠʟʥʘ-
ʢʘʤʠ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ, ʣʝʯʠʚʰʠʝʩʷ ʧʦ 
ʩʭʝʤʝ, ʧʨʠʥʷʪʦʡ ʚ ʭʦʟʷʡʩʪʚʝ, ʜʦʧʦʣʥʝʥ-
ʥʦʡ ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʦʤ ʘʣʣʦʢʠʥ-ʘʣʴʬʘ. 
ɾʠʚʦʪʥʳʤ ʧʝʨʚʦʡ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʥʘ 
ʩʭʝʤʝ ʣʝʯʝʥʠʷ ʭʦʟʷʡʩʪʚʘ, ʥʘʟʥʘʯʘʣʠ: 
ʚʥʫʪʨʠʤʳʰʝʯʥʦʝ ʚʚʝʜʝʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠ-
ʘʣʴʥʦʛʦ ʩʨʝʜʩʪʚʘ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡ-
ʩʪʚʠʷ ʠʟ ʛʨʫʧʧʳ ʘʟʘʣʠʜʦʚ 
çɸʟʠʢʘʥè (ʜʝʡʩʪʚʫʶʱʝʝ ʚʝʱʝʩʪʚʦ ʘʟʠʪʨʦ-
ʤʠʮʠʥ) ʚ ʜʦʟʠʨʦʚʢʝ 1 ʤʣ ʥʘ 15 ʢʛ ʤʘʩʩʳ 
ʪʝʣʘ ʦʜʥʦʢʨʘʪʥʦ ʚ ʪʝʯʝʥʠʝ 3 ʜʥʝʡ, ʚʥʫʪ-
ʨʠʤʳʰʝʯʥʦʝ ʚʚʝʜʝʥʠʝ ʥʝʩʪʝʨʦʠʜʥʦʛʦ 
ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 
çʂʝʪʦʧʨʦʬʝʥ 10%è (ʜʝʡʩʪʚʫʶʱʝʝ ʚʝʱʝ-
ʩʪʚʦ ï ʢʝʪʦʧʨʦʬʝʥ) ʚ ʜʦʟʠʨʦʚʢʝ 3 ʤʛ ʥʘ 1 
ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʦʜʥʦʢʨʘʪʥʦ ʚ ʪʝʯʝʥʠʝ 3 
ʜʥʝʡ ʠ ʚʥʫʪʨʠʤʳʰʝʯʥʦʝ ʚʚʝʜʝʥʠʝ ʧʨʝʧʘ-
ʨʘʪʘ ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ ʢʨʠʪʠʯʝ-
ʩʢʠʭ ʠ ʰʦʢʦʚʳʭ ʩʦʩʪʦʷʥʠʡ 
çʊʦʥʦʢʘʨʜè (ʜʝʡʩʪʚʫʶʱʝʝ ʚʝʱʝʩʪʚʦ ï 
ʙʫʪʘʬʦʩʬʘʥ, ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʢʘʤ-
ʬʘʨʘ) ʚ ʜʦʟʠʨʦʚʢʝ 3 ʤʣ ʥʘ 30 ʢʛ ʤʘʩʩʳ 
ʪʝʣʘ ʦʜʥʦʢʨʘʪʥʦ ʚ ʪʝʯʝʥʠʝ 3 ʜʥʝʡ. ɾʠʚʦʪ-
ʥʳʤ ʚʪʦʨʦʡ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʦ ʢ ʩʭʝʤʝ ʣʝʯʝʥʠʷ ʥʘʟʥʘʯʘʣʠ ʠʤ-
ʤʫʥʦʩʪʠʤʫʣʷʪʦʨ. ʉʦʛʣʘʩʥʦ ʚʝʜʫʱʠʤʩʷ 
ʨʘʟʨʘʙʦʪʢʘʤ ʙʫʜʫʱʝʛʦ ʧʨʝʧʘʨʘʪʘ ʚʝʪʝʨʠ-
ʥʘʨʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ (ʜʝʡʩʪʚʫʶʱʝʝ ʚʝʱʝ-
ʩʪʚʦ ï ʘʣʣʦʬʝʨʦʥ) ʧʨʠ ʧʝʨʝʩʯʝʪʝ ʨʝʢʦ-
ʤʝʥʜʫʝʤʳʭ ʜʦʟʠʨʦʚʦʢ ʜʣʷ ʞʠʚʦʪʥʳʭ ʚ 
ʨʘʤʢʘʭ ʥʘʰʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʘʣʣʦʢʠʥ-
ʘʣʴʬʘ ʚʚʦʜʠʣʩʷ ʜʚʫʢʨʘʪʥʦ ʚ ʜʦʟʠʨʦʚʢʝ 
0,02 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʪʝʣʸʥʢʘ, ʯʪʦ ʩʦʩʪʘʚ-
ʣʷʣʦ ʚ ʩʨʝʜʥʝʤ 1 ʤʛ ʥʘ ʛʦʣʦʚʫ, ʩ ʠʥʪʝʨʚʘ-
ʣʦʤ 6 ʜʥʝʡ ʧʦʜʢʦʞʥʦ ʚ ʦʙʣʘʩʪʴ ʩʨʝʜʥʝʡ 
ʪʨʝʪʠ ʰʝʠ. ʇʨʝʧʘʨʘʪ ʚ ʬʦʨʤʝ ʣʠʦʬʠʣʠʟʘ-
ʪʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʟʚʦʜʠʣʩʷ 1 ʤʣ ʬʠ-
ʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ (0,9% NaCl). 
ʊʘʢʞʝ ʚʳʙʦʨ ʜʦʟʠʨʦʚʢʠ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʥʘ 
ʦʩʥʦʚʘʥʠʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʨʦʠʟʚʦʜʠʪʝʣʷ, 
ʥʘʨʘʙʦʪʦʢ ʢʘʬʝʜʨʳ ʤʠʢʨʦʙʠʦʣʦʛʠʠ, ʚʠʨʫ-
ʩʦʣʦʛʠʠ ʠ ʠʤʤʫʥʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ 
ʉʇʙɻʋɺʄ, ʨʘʥʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʘʬʝʜ-
ʨʳ, ʧʨʦʚʦʜʠʚʰʠʭʩʷ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʥʘʜ 
ʢʘʥʜʠʜʘʪʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʝʡ ɻʫʤʙʝʨʠʜʟʝ 
ʄ.ʄ. çʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ 
çɸʣʣʦʢʠʥ-ʘʣʴʬʘè ʧʨʠ ɸʣʝʫʪʩʢʦʡ ʙʦʣʝʟʥʠ 
ʥʦʨʦʢè [3, 19].   
ɺʩʝ ʧʣʘʥʦʚʳʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʠ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʦʩʫʱʝʩʪʚ-
ʣʷʣʠʩʴ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʧʦʜ-
ʦʧʳʪʥʳʭ ʛʨʫʧʧ. ɹʠʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦ-
ʚʘʥʠʝ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʠ ʚ ʧʝʨʚʳʡ ʜʝʥʴ 
ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʦ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʠ ʥʘ 7 
ʜʝʥʴ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ 
ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʣʝʯʝʥʠʷ). ɹʠʦʭʠʤʠʯʝ-
ʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʝ 
ʢʣʠʥʠʢʦ-ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 
ʌɻɹʆʋ ɺʆ ʉʇʙɻʋɺʄ ʥʘ ʘʚʪʦʤʘʪʠʯʝ-
ʩʢʦʤ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ Clima 
MC-15 (RAL, ʀʩʧʘʥʠʷ) ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 
ʩʠʩʪʝʤʦʡ ʨʘʩʯʝʪʘ. ɺ ʢʨʦʚʠ ʫ ʪʝʣʷʪ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʠ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʠʟʤʝʨʷʣʠ 
ʦʙʱʠʡ ʙʝʣʦʢ, ʘʣʴʙʫʤʠʥ, ʛʣʦʙʫʣʠʥ, ʤʦʯʝ-
ʚʠʥʫ, ʘʟʦʪ, ʢʨʝʘʪʠʥʠʥ, ʙʠʣʠʨʫʙʠʥ, ʘʣʘʥʠ-
ʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʫ (ɸʃʊ), ʘʩʧʘʨʪʘʪʘʤʠ-
ʥʦʪʨʘʥʩʬʝʨʘʟʫ (ɸʉʊ), ʱʝʣʦʯʥʫʶ ʬʦʩʬʘ-
ʪʘʟʫ (ʑʌ), ʘʤʠʣʘʟʫ, ʛʣʶʢʦʟʫ, ʭʦʣʝʩʪʝʨʠʥ, 
ʢʘʣʴʮʠʡ, ʬʦʩʬʦʨ ʠ ʠʭ ʩʦʦʪʥʦʰʝʥʠʝ.  
ʀʤʤʫʥʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʨʦ-

ʚʠ ʧʨʦʚʦʜʠʣʠ ʚ ʧʝʨʚʳʡ ʜʝʥʴ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘ ʜʦ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ, ʥʘ 7 ʜʝʥʴ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘ (ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʧʦʩʣʝ ʦʢʦʥʯʘ-
ʥʠʷ ʣʝʯʝʥʠʷ) ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘ 15 ʜʝʥʴ 
ʵʢʩʧʝʨʠʤʝʥʪʘ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ 
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ʞʝʣʘʥʠʝʤ ʚ ʨʘʤʢʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʦʚʝ-
ʨʠʪʴ ʟʘʷʚʣʝʥʠʝ ʨʘʟʨʘʙʦʪʯʠʢʘ. ʇʨʦʠʟʚʦʜʠ-
ʪʝʣʠ ʚ ʠʥʩʪʨʫʢʮʠʠ ʢ ʧʨʝʧʘʨʘʪʫ ʦʪʤʝʯʘʶʪ 
ʧʦʚʳʰʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 
ʧʦʢʘʟʘʪʝʣʝʡ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʚ 
ʪʝʯʝʥʠʝ 7 ʜʥʝʡ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʜʘʥʥʦʛʦ 
ʩʨʝʜʩʪʚʘ [3,10]. ɺ ʢʘʯʝʩʪʚʝ ʦʮʝʥʢʠ ʬʘʛʦ-
ʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʣʠ ʙʘʢʪʝ-
ʨʠʮʠʜʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ, 
ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʫ, ʣʠʟʦʩʦʤʘʣʴʥʦ-
ʢʘʪʠʦʥʥʳʝ ʙʝʣʢʠ, ʬʘʛʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ, 
ʘʢʪʠʚʥʦʩʪʴ ʠ ʯʠʩʣʦ. ʆʮʝʥʢʘ ʬʘʛʦʮʠʪʘʨ-
ʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʣʝʡʢʦʮʠʪʦʚ ʦʩʫʱʝʩʪʚʣʷ-
ʣʘʩʴ ʧʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦ 
ʦʮʝʥʢʝ ʠ ʢʦʨʨʝʢʮʠʠ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ 
ʞʠʚʦʪʥʳʭ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ɸ.ɻ. ʐʘʭʦʚʳʤ 
ʠ ʜʨ. (2005) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪ-
ʢʫʣʴʪʫʨʳ Staphylococcus aureus. ɹʘʢʪʝʨʠ-
ʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 
(ɹɸʉʂ) ʦʮʝʥʠʚʘʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ 
ʢʘʯʝʩʪʚʝ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ Escherichia coli 
ʬʦʪʦʵʣʝʢʪʨʦʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 
(ʧʦ ʉʤʠʨʥʦʚʦʡ ʆ.ɺ. ʠ ʂʫʟʴʤʠʥʦʡ ʊ.ɸ., 
1966) ʥʘ ʬʦʪʦʤʝʪʨʝ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʤ 
ʂʌʂ-3-çɿʆʄɿè. ʆʙʥʘʨʫʞʝʥʠʝ ʤʠʝʣʦʧʝ-
ʨʦʢʩʠʜʘʟʳ ʚ ʬʘʛʦʮʠʪʘʭ ʠ ʧʦʩʪʘʥʦʚʢʘ ʣʠ-
ʟʦʩʦʤʘʣʴʥʦ-ʢʘʪʠʦʥʥʦʛʦ ʪʝʩʪʘ ʦʩʫʱʝʩʪʚʣʷ-
ʣʠʩʴ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘ-
ʮʠʷʤ ʧʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ, 
ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʢʦʥʪʨʦʣʶ ʤʠʢʦʙʘʢʪʝʨʠ-
ʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ ʫ ʞʠʚʦʪʥʳʭ, ʨʘʟʨʘʙʦ-
ʪʘʥʥʳʤ ʅ.ɸ. ɼʝʥʛʠʩ ʠ ʜʨ. (2023) [6]. 
ʆʮʝʥʢʘ ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ 
ʧʨʝʧʘʨʘʪʘ ʘʣʣʦʢʠʥ-ʘʣʴʬʘ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ 
ʢʘʬʝʜʨʝ ʤʠʢʨʦʙʠʦʣʦʛʠʠ, ʚʠʨʫʩʦʣʦʛʠʠ ʠ 
ʠʤʤʫʥʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ ʉʇʙɻʋɺʄ. 
ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩ 
ʧʦʤʦʱʴʶ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʧʨʠ-
ʣʦʞʝʥʠʠ MicrosoftExcel 2013. ʆʧʨʝʜʝʣʷʣʠ 
ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ (ʄ), ʦʰʠʙʢʫ ʩʨʝʜʥʝʡ 
ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ (Ñ m). ɼʦʩʪʦ-
ʚʝʨʥʦʩʪʴ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʥʘ ʧʦʢʘʟʘʪʝʣʠ 
ʦʮʝʥʠʚʘʣʘʩʴ t-ʢʨʠʪʝʨʠʝʤ ʉʪʴʶʜʝʥʪʘ. ʆʪ-
ʣʠʯʠʷ ʩʯʠʪʘʣʠʩʴ ʜʦʩʪʦʚʝʨʥʳʤʠ ʥʘ ʫʨʦʚʥʝ 
ʟʥʘʯʠʤʦʩʪʠ p<0,05. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ (ʪʘʙʣ. 1) ʪʝʣʷʪ ʙʦʣʴ-
ʥʳʭ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝ-
ʥʦ ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ ʦʪʥʦʩʠʪʝʣʴ-
ʥʦ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ 15,1 % ʠ 18,5 

% ʫ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʘʢʪʠʚʘ-
ʮʠʝʡ ʩʠʥʪʝʟʘ ʙʝʣʢʘ ʚ ʧʝʯʝʥʠ ʚ ʦʪʚʝʪ ʥʘ 
ʚʦʩʧʘʣʝʥʠʝ, ʯʪʦ ʨʘʥʥʝʝ ʧʦʜʪʚʝʨʞʜʘʣʦʩʴ ʚ 
ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʝʧʘʨʘʪʘ ʠʤʤʫʥʦʬʘʥ [1]. 
ʇʨʠ ʠʟʫʯʝʥʠʠ ʙʝʣʢʦʚʳʭ ʬʨʘʢʮʠʡ ʘʣʴʙʫ-
ʤʠʥ ʙʳʣ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʝʥ, ʚ ʪʦ ʚʨʝʤʷ 
ʢʘʢ ʛʣʦʙʫʣʠʥ ʧʦʚʳʰʝʥ. ʊʘʢʘʷ ʢʘʨʪʠʥʘ 
ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʦʩʪʨʦʡ ʬʘʟʳ ʚʦʩʧʘʣʠʪʝʣʴ-
ʥʦʡ ʨʝʘʢʮʠʠ (ʤʘʨʢʝʨʳ ʚʦʩʧʘʣʝʥʠʷ), ʥʦ ʫ 
ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʤ ʧʨʠʤʝʥʷʣʠ ʠʤʤʫʥʦ-
ʩʪʠʤʫʣʷʪʦʨ, ʫʨʦʚʝʥʴ ʛʣʦʙʫʣʠʥʘ ʙʳʣ ʙʣʠ-
ʞʝ ʢ ʟʥʘʯʝʥʠʷʤ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ 
ʤʦʜʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʘʣʣʦʢʠʥʘ-ʘʣʴʬʘ, 
ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʥʘ ʬʦʥʝ ʚʦʩʧʘʣʝʥʠʷ 
ʙʝʣʢʦʚʘʷ ʬʨʘʢʮʠʷ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʩʪʨʝ-
ʤʠʣʘʩʴ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʥʦʨʤʳ.  
ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʢʨʦʚʠ ʥʘʤʠ ʥʝ ʦʪʤʝʯʘʣʦʩʴ ʜʦʩʪʦ-
ʚʝʨʥʦʝ ʨʘʟʣʠʯʠʝ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʘʢ 
ʤʦʯʝʚʠʥʘ, ʘʟʦʪ, ʙʠʣʠʨʫʙʠʥ, ʭʦʣʝʩʪʝʨʠʥ. 
ʕʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʣʦʢʘʣʴʥʦʩʪʴ ʧʘ-
ʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʝʩʤʦʪʨʷ ʥʘ 
ʦʩʪʨʦʝ ʪʝʯʝʥʠʝ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ. 
ʇʨʠ ʠʟʫʯʝʥʠʠ ʢʨʝʘʪʠʥʠʥʘ (ʤʘʨʢʝʨʘ 

ʩʥʠʞʝʥʠʷ ʤʳʰʝʯʥʦʡ ʤʘʩʩʳ) ʦʪʤʝʯʘʣʦʩʴ 
ʝʛʦ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʫ ʞʠʚʦʪʥʳʭ 
ʦʙʝʠʭ ʛʨʫʧʧ (ʥʘ 16,0 % ʫ ʧʝʨʚʦʡ ʠ 14,8 % 
ʫ ʚʪʦʨʦʡ). ʋ ʙʦʣʴʥʳʭ ʪʝʣʷʪ ʦʪʤʝʯʘʣʠ ʩʥʠ-
ʞʝʥʠʝ ʘʧʧʝʪʠʪʘ, ʯʪʦ ʥʘʨʫʰʠʣʦ ʧʦʩʪʫʧʣʝ-
ʥʠʝ ʙʝʣʢʘ ʚ ʦʨʛʘʥʠʟʤ ʩ ʢʦʨʤʦʤ.  
ʇʦʚʳʰʝʥʠʝ ʪʨʘʥʩʘʤʠʥʘʟ ʫ ʞʠʚʦʪʥʳʭ 

ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦ-
ʚʘʪʴ ʦ ʧʦʨʘʞʝʥʠʠ ʧʝʯʝʥʠ, ʢʦʪʦʨʦʝ ʨʘʥʥʝʝ 
ʜʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ: ʪʘʢ 
ʘʣʘʥʠʥʘʤʠʥʪʨʘʥʩʬʝʨʘʟʘ (ɸʃʊ) ʧʦʚʳʰʝʥʘ 
ʫ ʪʝʣʷʪ ʙʦʣʴʥʳʭ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ ʥʘ 
12,3 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-
ʧʦʡ. ɸʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ (ɸʉʊ) 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʠʞʝ ʫ ʞʠʚʦʪ-
ʥʳʭ ʧʝʨʚʦʡ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʥʘ 7,4 %, 
ʘ ʫ ʚʪʦʨʦʡ, ʥʘʦʙʦʨʦʪ, ʚʳʰʝ ʥʘ 2,5 %, ʯʪʦ 
ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʘʢʪʠʚʘʮʠʝʡ ʛʣʶʢʦ-
ʥʝʦʛʝʥʝʟʘ, ʩʚʷʟʘʥʥʦʡ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 
ʵʥʝʨʛʠʠ ʜʣʷ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝ-
ʪʦʢ. ʑʝʣʦʯʥʘʷ ʬʦʩʬʘʪʘʟʘ (ʑʌ) ʢʘʢ ʦʜʠʥ 
ʠʟ ʤʘʨʢʝʨʦʚ ʫʚʝʣʠʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 
ʥʘʛʨʫʟʢʠ ʥʘ ʧʝʯʝʥʴ [1] ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ 
ʩʥʠʞʝʥʘ ʫ ʞʠʚʦʪʥʳʭ ʦʙʝʠʭ ʧʦʜʦʧʳʪʥʳʭ 
ʛʨʫʧʧ (ʥʘ 18,8 % ʠ 17,6 % ʩʦʦʪʚʝʪʩʪʚʝʥ-
ʥʦ). 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 1, 2026 ʛ. 
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32  

ɿʥʘʯʝʥʠʝ ʛʣʶʢʦʟʳ ʜʦʩʪʦʚʝʨʥʦ ʨʘʟʣʠ-
ʯʘʣʦʩʴ ʤʝʞʜʫ ʧʦʜʦʧʳʪʥʳʤʠ ʛʨʫʧʧʘʤʠ ʥʘ 
32,3 %. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩʜʚʠʛʦʤ ʵʥʝʨʛʝ-
ʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʥʘ ʬʦʥʝ ʦʩʪʨʦʛʦ ʚʦʩʧʘ-
ʣʝʥʠʷ ʧʨʠ ʧʦʨʘʞʝʥʠʠ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ 
ʪʨʘʢʪʘ.  
ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫ-

ʥʠʪʝʪʘ ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴ-
ʥʦʡ ʠ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʚ ʜʠʥʘʤʠʢʝ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. ɼʦʩʪʦʚʝʨʥʳʭ 
ʨʘʟʣʠʯʠʡ ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʳ-
ʚʦʨʦʪʢʠ ʢʨʦʚʠ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 
ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʝ ʚʳʷʚʣʝʥʦ.  
ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʣʝʪʦʯʥʦ-

ʛʦ ʠʤʤʫʥʠʪʝʪʘ ʚ ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 
ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʨʘʟʣʠʯʠʝ ʧʦʢʘʟʘʪʝ-
ʣʷ ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʳ ʚ ʬʘʛʦʮʠʪʘʭ ʤʝʞʜʫ 
ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʧʦʜʦʧʳʪʥʳʤʠ ʛʨʫʧʧʘʤʠ: ʫ 
ʪʝʣʷʪ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʵʪʦʪ ʧʦʢʘʟʘ-
ʪʝʣʴ ʙʳʣ ʚʳʰʝ ʥʘ 34,1 %, ʫ ʚʪʦʨʦʡ ʧʦʜ-
ʦʧʳʪʥʦʡ ʛʨʫʧʧʦʡ ï ʥʘ 33,2 %. ʇʦʚʳʰʝ-
ʥʠʝ ʫʨʦʚʥʷ ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʳ ʫ ʪʝʣʷʪ 
ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 
ʧʦʚʳʰʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ ʬʘʛʦʮʠʪʦʚ, ʯʪʦ 
ʛʦʚʦʨʠʪ ʦʙ ʦʩʪʨʦʤ ʚʦʩʧʘʣʝʥʠʠ.  
ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʣʠʟʦʩʦʤʘʣʴʥʦ-

ʢʘʪʠʦʥʥʳʭ ʙʝʣʢʦʚ ʚ ʬʘʛʦʮʠʪʘʭ ʪʝʣʷʪ ʜʚʫʭ 
ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧ ʚ ʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
(ʥʘ 45,2% ʠ 42,1% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʘʥʘʵʨʦʙʥʦʤ 
ʧʫʪʠ ʫʥʠʯʪʦʞʝʥʠʷ ʙʘʢʪʝʨʠʡ ʬʘʛʦʮʠʪʘʤʠ.  
ʀʩʭʦʜʥʦʝ ʜʦʩʪʦʚʝʨʥʦʝ ʫʩʠʣʝʥʠʝ ʬʘʛʦ-

ʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ ʙʦʣʴʥʳʭ ʞʠʚʦʪ-
ʥʳʭ (ʥʘ 57,4% ʫ ʧʝʨʚʦʡ ʧʦʜʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ ʠ 53,2% ʫ ʚʪʦʨʦʡ) ʩʚʠʜʝʪʝʣʴʩʪʚʫ-
ʝʪ ʦ ʛʠʧʝʨʵʨʛʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʠʥʬʝʢ-
ʮʠʠ ʥʘ ʢʣʝʪʦʯʥʦʝ ʟʚʝʥʦ ʠʤʤʫʥʠʪʝʪʘ ʥʘ 
ʬʦʥʝ ʦʩʪʨʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ. ɺʳʷʚʣʝʥʦ 
ʜʦʩʪʦʚʝʨʥʦʝ ʨʘʟʣʠʯʠʝ ʬʘʛʦʮʠʪʘʨʥʦʛʦ ʯʠʩ-
ʣʘ ʚ ʥʘʯʘʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʝʞʜʫ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʠ ʧʝʨʚʦʡ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʦʡ ï 
ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 
ʥʘ 32,6 %, ʤʝʞʜʫ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʚʪʦʨʦʡ 
ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʦʡ ï ʥʘ 28,4 %. ʊʘʢʘʷ 
ʢʘʨʪʠʥʘ ʦʪʨʘʞʘʝʪ ʠʩʪʦʱʝʥʠʝ ʧʫʣʘ ʮʠʨʢʫ-
ʣʠʨʫʶʱʠʭ ʚ ʢʨʦʚʠ ʬʘʛʦʮʠʪʦʚ, ʯʪʦ ʷʚʣʷʝʪ-
ʩʷ ʩʣʝʜʩʪʚʠʝʤ ʦʩʪʨʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʠ ʤʘʩ-
ʩʦʚʦʡ ʤʠʛʨʘʮʠʝʡ ʬʘʛʦʮʠʪʦʚ ʚ ʝʛʦ ʦʯʘʛ.  
ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʧʦ ʦʢʦʥʯʘ-

ʥʠʠ ʪʝʨʘʧʠʠ ʩʨʝʜʠ ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ ʧʦʜ-

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʤ ʚ ʩʦʩʪʘʚʝ ʢʦʤ-
ʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ ʥʝ ʧʨʠʤʝʥʷʣʩʷ ʠʤʤʫ-
ʥʦʩʪʠʤʫʣʷʪʦʨ, ʫ ʪʨʝʭ ʦʩʦʙʝʡ ʩʦʭʨʘʥʷʣʩʷ 
ʩʫʭʦʡ ʨʝʜʢʠʡ ʢʘʰʝʣʴ ʠ ʭʨʠʧʳ ʧʨʠ 
ʘʫʩʢʫʣʴʪʘʮʠʠ. ʇʦʢʘʟʘʪʝʣʠ ʙʝʣʢʦʚʦʛʦ ʦʙ-
ʤʝʥʘ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʟʥʘʯʝ-
ʥʠʡ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ 
ʦʙʲʷʩʥʝʥʦ ʵʪʠʦʪʨʦʧʥʳʤ ʜʝʡʩʪʚʠʝʤ ʘʥʪʠ-
ʤʠʢʨʦʙʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʠ ʧʘʪʦʛʝʥʝʪʠʯʝ-
ʩʢʠʤ ʜʝʡʩʪʚʠʝʤ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 
ʩʨʝʜʩʪʚʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʚʦʩʧʘ-
ʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʙʱʠʡ 
ʫʨʦʚʝʥʴ ʙʝʣʢʦʚ ʩʥʠʞʘʝʪʩʷ, ʘ ʩʠʥʪʝʟ ʘʣʴ-
ʙʫʤʠʥʘ ʧʝʯʝʥʴʶ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʂʨʝ-
ʘʪʠʥʠʥ ʧʦ ʩʨʘʚʥʝʥʠʁ  ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʠʞʝ ʥʘ 35,2 %. ʕʪʦ 
ʦʙʲʷʩʥʷʝʪʩʷ ʩʦʭʨʘʥʷʶʱʝʡʩʷ ʪʝʥʜʝʥʮʠʝʡ 
ʢ ʧʨʝʦʙʣʘʜʘʥʠʶ ʧʨʦʮʝʩʩʦʚ ʨʘʩʧʘʜʘ ʚ ʦʨ-
ʛʘʥʠʟʤʝ. ʅʦʨʤʘʣʠʟʘʮʠʷ ʫʨʦʚʥʷ ɸʃʊ ʧʨʠ 
ʩʦʭʨʘʥʷʶʱʝʤʩʷ ʧʦʚʳʰʝʥʠʠ ɸʉʊ, ʘ ʪʘʢʞʝ 
ʩʪʦʡʢʦʝ ʩʥʠʞʝʥʠʝ ʑʌ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʦʚʘʪʴ ʦ ʩʦʭʨʘʥʝʥʠʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 
ʥʘʨʫʰʝʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ ʧʝʨʝʙʦʣʝʚʰʠʭ 
ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ ʪʝʣʷʪ. ʄʦʞʥʦ ʧʨʝʜʧʦ-
ʣʦʞʠʪʴ ʥʝ ʜʦ ʢʦʥʮʘ ʚʦʩʩʪʘʥʦʚʠʚʰʫʶʩʷ 
ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʝʯʝʥʠ, ʨʘʩ-
ʧʘʜ ʙʝʣʢʦʚ ʚ ʩʢʝʣʝʪʥʦʡ ʤʫʩʢʫʣʘʪʫʨʝ, ʦ 
ʯʝʤ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 
ʢʨʝʘʪʠʥʠʥʘ, ʩʦʭʨʘʥʷʶʱʝʝʩʷ ʠʤʤʫʥʦʜʝ-
ʬʠʮʠʪʥʦʝ ʩʦʩʪʦʷʥʠʝ. ɼʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳ-
ʰʝʥʠʝ ʘʤʠʣʘʟʳ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʧʦʜʞʝʣʫ-
ʜʦʯʥʦʡ ʞʝʣʝʟʳ ʚ ʩʚʷʟʠ ʩ ʠʥʪʦʢʩʠʢʘʮʠʝʡ, 
ʯʪʦ ʥʝ ʦʪʤʝʯʘʣʦʩʴ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʘʣʣʦ-
ʢʠʥʘ-ʘʣʴʬʘ. 
ʇʨʠ ʦʮʝʥʢʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫ-

ʩʘ ʞʠʚʦʪʥʳʭ ʚ ʧʝʨʚʦʡ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 
ʥʝʩʤʦʪʨʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʝ ʣʝʯʝʥʠʝ ʫʨʦ-
ʚʝʥʴ ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʳ ʚʩʸ ʝʱʸ ʚʳʰʝ 
ʟʥʘʯʝʥʠʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ 28,4 %. 
ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʥʠʞʝʥʠʠ ʚʦʩʧʘʣʠ-
ʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʠ ʩʦʭʨʘʥʷʶʱʝʡʩʷ ʥʘʧʨʷ-
ʞʝʥʥʦʩʪʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʠ ʩʨʘʚ-
ʥʝʥʠʠ ʫʨʦʚʥʷ ʣʠʟʦʩʦʤʘʣʴʥʦ-ʢʘʪʠʦʥʥʳʭ 
ʙʝʣʢʦʚ ʫ ʧʝʨʚʦʡ ʧʦʜʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴ-
ʥʦʡ ʛʨʫʧʧ ʥʘ 7 ʜʝʥʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʨʘʟʥʠ-
ʮʘ ʩʦʩʪʘʚʣʷʣʘ 34,8 %, ʘ ʚ ʢʦʥʮʝ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘ ï 34,4 %, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʦʢʦʥʯʘ-
ʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʚʦʟʙʫʜʠʪʝʣʷ ʠ ʧʨʦʜʦʣ-
ʞʘʶʱʝʡʩʷ ʙʦʨʴʙʝ ʬʘʛʦʮʠʪʦʚ ʩ ʥʠʤ. ʇʦ 
ʦʢʦʥʯʘʥʠʠ ʣʝʯʝʥʠʷ ʫ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʤ 
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ʧʨʝʧʘʨʘʪ ʥʝ ʚʚʦʜʠʣʩʷ, ʧʨʦʜʦʣʞʘʝʪ ʥʘʙʣʶ-
ʜʘʪʴʩʷ ʫʩʠʣʝʥʠʝ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦ-
ʩʪʠ ʢʨʦʚʠ (ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦ-
ʣʝʤ ʥʘ 55,4 %), ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ 
ʧʨʦʜʦʣʞʘʶʱʠʤʩʷ ʦʩʪʨʳʤ ʚʦʩʧʘʣʝʥʠʝʤ. 
ʅʘ 7 ʜʝʥʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʬʘʛʦʮʠʪʘʨʥʦʝ 
ʯʠʩʣʦ ʙʳʣʦ ʚʳʰʝ ʥʘ 23,3 %, ʘ ʥʘ 15 ʜʝʥʴ 
ʵʢʩʧʝʨʠʤʝʥʪʘ ï ʥʘ 27,9 %. ʅʝʩʤʦʪʨʷ ʥʘ 
ʢʦʤʧʣʝʢʩʥʫʶ ʪʝʨʘʧʠʶ ʫ ʞʠʚʦʪʥʳʭ ʧʝʨ-
ʚʦʡ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚʩʸ ʝʱʸ ʥʝ ʚʦʩ-
ʩʪʘʥʦʚʣʝʥ ʧʫʣ ʬʘʛʦʮʠʪʘʨʥʳʭ ʢʣʝʪʦʢ, ʚ ʪʦ 
ʚʨʝʤʷ ʢʘʢ ʚʳʨʘʞʝʥʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 
ʜʠʥʘʤʠʢʘ ʫ ʞʠʚʦʪʥʳʭ ʚʪʦʨʦʡ ʧʦʜʦʧʳʪ-
ʥʦʡ ʛʨʫʧʧʳ ʛʦʚʦʨʠʪ ʦ ʥʦʨʤʘʣʠʟʘʮʠʠ ʜʘʥ-
ʥʦʛʦ ʟʚʝʥʘ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. 
ʉʨʝʜʠ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʤ ʚ 

ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʧʨʠʤʝʥʷʣʩʷ 
ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨ, ʚ ʢʦʥʮʝ ʣʝʯʝʥʠʷ ʦʪ-
ʤʝʯʘʣʠ ʫ ʦʜʥʦʡ ʦʩʦʙʠ ʩʫʭʦʡ ʧʝʨʠʦʜʠʯʝ-
ʩʢʠʡ ʢʘʰʝʣʴ ʠ ʭʨʠʧʳ. ʂʘʢ ʠ ʫ ʧʝʨʚʦʡ ʧʦʜ-
ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʥʘʤʠ ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘ-
ʣʠʩʴ ʜʦʩʪʦʚʝʨʥʳʝ ʦʪʣʠʯʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 
ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ ʫ ʙʦʣʴʥʳʭ ʠ ʟʜʦʨʦʚʳʭ 
ʞʠʚʦʪʥʳʭ. ʇʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʣʦ-
ʙʫʣʠʥʘ ʫ ʞʠʚʦʪʥʳʭ ʚʪʦʨʦʡ ʧʦʜʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ ʙʳʣʦ ʙʣʠʞʝ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʟʜʦʨʦ-
ʚʳʭ ʞʠʚʦʪʥʳʭ (1,1 % ʧʨʦʪʠʚ 2,6 %), ʯʪʦ 
ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʩ ʤʦʜʫʣʠʨʫʶʱʠʤ ʵʬʬʝʢ-
ʪʦʤ ʘʣʣʦʢʠʥʘ-ʘʣʴʬʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʙʝʣʢʦ-
ʚʘʷ ʬʨʘʢʮʠʷ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʩʪʨʝʤʠʣʘʩʴ 
ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʥʦʨʤʳ. ʅʘʤʠ ʪʘʢʞʝ ʦʪʤʝ-
ʯʘʣʩʷ ʩʥʠʞʝʥʥʳʡ ʫʨʦʚʝʥʴ ʢʨʝʘʪʠʥʠʥʘ (ʥʘ 
37,5 %), ʯʪʦ, ʢʘʢ ʠ ʚ ʧʝʨʚʦʡ ʧʦʜʦʧʳʪʥʦʡ 
ʛʨʫʧʧʝ, ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʠʤʦ ʧʨʝʦʙʣʘ-
ʜʘʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʢʘʪʘʙʦʣʠʟʤʘ ʚ ʦʨʛʘʥʠʟ-
ʤʝ ʞʠʚʦʪʥʳʭ, ʧʝʨʝʥʝʩʰʠʭ ʙʨʦʥʭʦʧʥʝʚʤʦ-
ʥʠʶ.  
ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ɸʃʊ ʥʘʤʠ ʦʪʤʝʯʘ-

ʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʜʘʥʥʦʛʦ 
ʧʦʢʘʟʘʪʝʣʷ ʚ ʢʦʥʮʝ ʚʚʝʜʝʥʠʷ ʠʤʤʫʥʦʩʪʠ-
ʤʫʣʷʪʦʨʘ ï ʥʘ 52,1 %. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 
ʥʘʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 
ʧʝʯʝʥʠ ʧʦʩʣʝ ʦʩʪʨʦʛʦ ʪʝʯʝʥʠʷ ʙʨʦʥ-
ʭʦʧʥʝʚʤʦʥʠʠ. ɸʉʊ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʢʦʥʪʨʦʣʝʤ ʥʘ 56,5 %. ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ 
ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘ ʬʦʥʝ ʨʦʩʪʘ ɸʃʊ 
ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʨʠ ʩʦʭʨʘʥʷʶ-
ʱʝʤʩʷ ʧʦʨʘʞʝʥʠʠ ʧʝʯʝʥʠ ʦʨʛʘʥʠʟʤ ʞʠ-
ʚʦʪʥʳʭ ʥʫʞʜʘʝʪʩʷ ʚ ʵʥʝʨʛʠʠ. ʂʘʢ ʠ ʫ ʧʝʨ-
ʚʦʡ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʫʨʦʚʝʥʴ ʑʌ ʚ 
ʢʦʥʮʝ ʣʝʯʝʥʠʷ ʫ ʪʝʣʷʪ ʙʳʣ ʧʦʚʳʰʝʥ. 

ʅʘʤʠ ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʜʦʩʪʦʚʝʨ-
ʥʦʝ ʨʘʟʣʠʯʠʝ ʢʘʣʴʮʠʷ, ʬʦʩʬʦʨʘ ʠ ʠʭ ʩʦʦʪ-
ʥʦʰʝʥʠʷ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ 
ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʦʩʪʨʦʡ ʚʦʩʧʘʣʠʪʝʣʴ-
ʥʦʡ ʨʝʘʢʮʠʠ ʧʨʠ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ ʠ ʧʨʠ-
ʤʝʥʷʝʤʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʥʘ ʤʠʥʝ-
ʨʘʣʴʥʳʡ ʦʙʤʝʥ. 
ʇʨʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʞʠʚʦʪʥʳʭ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʢʦʥʪʨʦʣʴʥʦʡ ʠ 
ʚʪʦʨʦʡ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʘʤʠ ʧʨʠ ʠʩʩʣʝ-
ʜʦʚʘʥʠʠ ʫʨʦʚʥʷ ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʳ ʩʦʩʪʘ-
ʚʠʣʦ 27,7 %. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʫʨʦʚʥʷ ʣʠʟʦ-
ʩʦʤʘʣʴʥʦ-ʢʘʪʠʦʥʥʳʭ ʙʝʣʢʦʚ ʫ ʧʝʨʚʦʡ 
ʧʦʜʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʥʘ 7 
ʜʝʥʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʣʷʣʘ 
21,7 %, ʘ ʚ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ï 25,9 %, 
ʯʪʦ, ʢʘʢ ʠ ʫ ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ ʧʦʜʦʧʳʪ-
ʥʦʡ ʛʨʫʧʧʳ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʦʜʦʣʞʘ-
ʶʱʝʡʩʷ ʵʣʠʤʠʥʘʮʠʝʡ ʚʦʟʙʫʜʠʪʝʣʷ ʠʟ ʦʨ-
ʛʘʥʠʟʤʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ 
ʥʝʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʧʦʜʦʧʳʪ-
ʥʳʤʠ ʛʨʫʧʧʘʤʠ ʫ ʚʪʦʨʦʡ ʧʦʜʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ ʧʨʠʤʝʥʝʥʠʝ ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʘ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʙʳʩʪʨʦʡ ʥʦʨʤʘʣʠʟʘ-
ʮʠʠ ʬʘʛʦʮʠʪʘʨʥʦʛʦ ʟʚʝʥʘ ʢʣʝʪʦʯʥʦʛʦ ʠʤ-
ʤʫʥʠʪʝʪʘ. ʌʘʛʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ ʙʳʣ ʜʦ-
ʩʪʦʚʝʨʥʦ ʧʦʚʳʰʝʥ ʥʘ 30,4 %, ʯʪʦ ʫʢʘʟʳ-
ʚʘʝʪ ʥʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʘʣʣʦʢʠʥʦʤ-ʘʣʴʬʘ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʬʘʛʦʮʠʪʦʚ.  
ʇʦ ʦʢʦʥʯʘʥʠʠ ʢʫʨʩʘ ʠʤʤʫʥʦʩʪʠʤʫʣʷ-

ʪʦʨʘ ʫ ʞʠʚʦʪʥʳʭ ʚʪʦʨʦʡ ʧʦʜʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ ʬʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʚʳ-
ʰʝʥʘ ʥʘ 7,8 %, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʦʨ-
ʤʘʣʠʟʘʮʠʠ ʬʘʛʦʮʠʪʘʨʥʦʛʦ ʟʚʝʥʘ ʘʣʣʦʢʠ-
ʥʦʤ-ʘʣʴʬʘ (ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 
ʩʪʨʝʤʠʪʩʷ ʢ ʟʥʘʯʝʥʠʶ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪ-
ʥʳʭ). ʅʘ 7 ʜʝʥʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʨʘʟʣʠʯʠʝ 
ʬʘʛʦʮʠʪʘʨʥʦʛʦ ʯʠʩʣʘ ʙʳʣʦ ʚʳʰʝ ʥʘ 21,9 
% (ʧʨʦʪʠʚ 23,3 % ʫ ʧʝʨʚʦʡ ʧʦʜʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʣʦʞʠ-
ʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʝ ʪʝʨʘʧʠʠ ʚ ʦʙʝʠʭ ʛʨʫʧ-
ʧʘʭ, ʥʦ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ ʚʦ 
ʚʪʦʨʦʡ ʧʦʜʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʤʦʞʝʪ ʙʳʪʴ 
ʩʚʷʟʘʥʥʦ ʩ ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʤ ʜʝʡ-
ʩʪʚʠʝʤ ʘʣʣʦʢʠʥʘ-ʘʣʴʬʘ. ɺ ʢʦʥʮʝ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ ʨʘʟ-
ʣʠʯʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 27,9 %, 
9,9%, ʘ ʤʝʞʜʫ ʜʚʫʤʷ ʧʦʜʦʧʳʪʥʳʤʠ ʛʨʫʧ-
ʧʘʤʠ ï 25,0 %.  
ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʥʘʤʠ 

ʧʘʨʘʤʝʪʨʦʚ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʤʦʞ-
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ʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʘʣʣʦʢʠʥ-ʘʣʴʬʘ ʠʟʙʠʨʘ-
ʪʝʣʴʥʦ ʜʝʡʩʪʚʫʝʪ ʥʘ ʢʣʝʪʦʯʥʦʝ ʟʚʝʥʦ ʠʤ-
ʤʫʥʥʦʡ ʟʘʱʠʪʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʛʫʤʦʨʘʣʴ-
ʥʦʝ ʟʚʝʥʦ (ʙʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʳ-
ʚʦʨʦʪʢʠ ʢʨʦʚʠ) ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʜʦ-
ʩʪʦʚʝʨʥʦ ʥʝ ʨʘʟʣʠʯʘʣʘʩʴ. ɸʣʣʦʢʠʥ-ʘʣʴʬʘ 
ʥʝ ʧʨʦʩʪʦ ʩʪʠʤʫʣʠʨʦʚʘʣ ʢʣʝʪʦʯʥʳʡ ʠʤ-
ʤʫʥʠʪʝʪ, ʘ ʥʦʨʤʘʣʠʟʦʚʘʣ ʨʝʛʠʩʪʨʠʨʫʝʤʳʝ 
ʥʘʤʠ ʦʪʢʣʦʥʝʥʠʷ. ʀʟʥʘʯʘʣʴʥʦ ʧʦʚʳʰʝʥ-
ʥʳʝ ʠʣʠ ʧʦʥʠʞʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʪʨʝʤʠ-
ʣʠʩʴ ʢ ʟʥʘʯʝʥʠʷʤ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 
ɺʓɺʆɼʓ / CONCLUSION 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʠʤʤʫʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʣʷʪ 
ʩ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠʤʝ-
ʥʝʥʠʝ ʘʣʣʦʢʠʥ-ʘʣʴʬʘ ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩ-
ʥʦʡ ʪʝʨʘʧʠʠ ʦʢʘʟʳʚʘʝʪ ʚʳʨʘʞʝʥʥʦʝ ʢʦʨ-
ʨʝʢʪʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʢʣʝʪʦʯʥʦʝ ʟʚʝ-
ʥʦ ʠʤʤʫʥʠʪʝʪʘ, ʧʨʠʚʦʜʷ ʢ ʫʩʢʦʨʝʥʠʶ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʘʱʠʪʥʦʡ ʬʫʥʢʮʠʠ ʦʨʛʘ-
ʥʠʟʤʘ ʞʠʚʦʪʥʳʭ ʙʣʘʛʦʜʘʨʷ ʫʩʠʣʝʥʠʶ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʬʘʛʦʮʠʪʦʚ. 
ʊʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ ʠʤʤʫʥʦʩʪʠʤʫʣʷʪʦʨʘ 
ʦʢʘʟʳʚʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 
ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʠ ʙʝʣʢʦʚʳʡ ʦʙʤʝʥʳ. 
ʅʘʤʠ ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʚʣʠʷʥʠʝ ʘʣʣʦ-
ʢʠʥʘ-ʘʣʴʬʘ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʧʝʯʝʥʠ. ʋ ʪʝ-
ʣʷʪ, ʧʝʨʝʙʦʣʝʚʰʠʭ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ, ʚ 
ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʪʤʝʯʘʣʦʩʴ ʧʦʚʳʰʝ-
ʥʠʝ ʫʨʦʚʥʷ ʪʨʘʥʩʘʤʠʥʘʟ ʠ ʱʝʣʦʯʥʦʡ ʬʦʩ-
ʬʘʪʘʟʳ ʧʨʠ ʩʦʭʨʘʥʷʶʱʝʡʩʷ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʧʝʯʝʥʠ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʧʦʜʚʦʜʷ ʠʪʦʛʠ ʚʩʝʤʫ ʚʳʰʝʩʢʘ-
ʟʘʥʥʦʤʫ, ʤʳ ʤʦʞʝʤ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʩʦʟʜʘ-
ʥʠʝ ʧʨʝʧʘʨʘʪʘ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 
ʥʘ ʦʩʥʦʚʝ ʘʣʣʦʬʝʨʦʥʘ ʠ ʜʘʣʴʥʝʡʰʝʝ ʝʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩʥʦʡ 
ʪʝʨʘʧʠʠ ʙʦʣʝʟʥʝʡ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʘ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ.  
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ABSTRACT 
Bronchopneumonia of calves associated 

with the immunological immaturity of the 
body, causes serious damage to industrial 
cattle breeding. Due to the increasing antibi-
otic resistance of bronchopneumonia patho-
gens, alternative treatment methods are be-
coming more relevant including im-
munostimulants in particular allokin-alpha, 
which mechanism of action is to switch the 
mechanism of the immune response from 
humoral to cellular. The aim of the study 
was to study the effect of the immunostimu-
lator allokin-alpha on the biochemical and 
immunological parameters of the blood of 
calves with bronchopneumonia. The research 
conducted in the spring period in a breeding 
plant in the Leningrad region on calves of 
the Holstein breed at three months of age 
and on basis of the Department of Microbi-
ology, Virology and Immunology of the 
Federal State Budgetary Educational Institu-
tion of Higher Education. Total protein, al-
bumin, globulin, urea, nitrogen, creatinine, 
bilirubin, alanine aminotransferase, aspartate 
aminotransferase, alkaline phosphatase, am-
ylase, glucose, cholesterol, calcium, phos-
phorus and their ratios measured in the blood 
of calves. Among the immunological param-
eters, such parameters as bactericidal activity 
of blood serum, myeloperoxidase, lysosomal 
cationic proteins, and phagocytic activity 
evaluated. The use of an immunostimulator 
accelerates the restoration of immune system 
functions. Thus, the level of myeloperoxi-
dase remains elevated by only 27,7 % rela-
tive to the control, whereas in animals with-
out an immunostimulator this indicator is 
28,4 %. Phagocytic activity significantly 
increased by 30,4 %, but it was approaching 
normal values, unlike in the first group (55,4 
% higher). When allokin-alpha is used in 
sick animals, there is a lower protein defi-
ciency (the percentage of globulin content is 
close to the norm in healthy animals, 1,1 % 
higher), but liver damage persists (increased 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 1, 2026 ʛ. 

 

 35 

transaminases). These changes indicate a 
gradual recovery of the general condition of 
the body after the disease. 
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ʈɽʌɽʈɸʊ 
ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ 
ʦʧʝʨʘʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʩʧʳʰʝʢ ʢʣʘʩʩʠʯʝʩʢʦʡ ʯʫʤʳ 
ʩʚʠʥʝʡ (ʂʏʉ) ʠ ʙʦʣʝʟʥʠ ɸʫʝʩʢʠ (ɹɸ) ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝ-
ʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʷʚ-
ʣʷʪʴ ʠ ʣʦʢʘʣʠʟʦʚʘʪʴ ʦʯʘʛʠ ʠʥʬʝʢʮʠʠ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʢʦʥ-
ʩʪʨʫʠʨʦʚʘʥʠʝ ʤʫʣʴʪʠʧʣʝʢʩʥʦʡ ʇʎʈ-ʈɺ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʢʣʘʩ-

ʩʠʯʝʩʢʦʡ ʯʫʤʳ ʩʚʠʥʝʡ ʠ ʙʦʣʝʟʥʠ ɸʫʝʩʢʠ. ʉ ʧʦʤʦʱʴʶ ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 
ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚʠʨʫʩʘ ʂʏʉ ʠ ʚʦʟʙʫʜʠʪʝʣʷ ɹɸ, ʦʙʥʘʨʫʞʝʥʳ ʥʘʠʙʦ-
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ʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʫʯʘʩʪʢʠ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʜʘʥʥʳʭ ʧʘʪʦʛʝʥʦʚ ï ʨʘʟʤʝʨʦʤ 139 ʧʘʨ ʥʫʢ-
ʣʝʦʪʠʜʦʚ (ʧ.ʥ.) ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʦʙʣʘʩʪʠ ʛʝʥʦʤʘ ʚʠʨʫʩʘ ʂʏʉ ʠ 135 ʧ.ʥ. ʚ ʦʙʣʘʩʪʠ ʛʝʥʦ-
ʤʘ ɹɸ. ʀʩʭʦʜʷ ʠʟ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚʳʙʨʘʥʥʳʭ ʨʝʛʠʦ-
ʥʦʚ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʳ, ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʠʩʢʦʤʳʭ ʚʠʨʫʩʦʚ 
ʤʝʪʦʜʦʤ ʇʎʈ-ʈɺ ʚ ʦʜʥʦʡ ʧʨʦʙʠʨʢʝ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʥʳʝ ʢʘʥʘʣʳ ʬʣʫʦʨʝʩʮʝʥʮʠʠ. ɼʣʷ ʢʘʞ-
ʜʦʡ ʠʟ ʩʦʟʜʘʥʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦ-
ʪʘʥʥʦʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʝʥʝʪʠʯʝʩʢʫʶ ʢʦʥʩʪʨʫʢ-
ʮʠʶ ʧʣʘʟʤʠʜʥʦʡ ɼʅʂ (5827 ʧ.ʥ.), ʩʦʜʝʨʞʘʱʫʶ ʤʘʨʢʝʨʳ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʚʩʝʭ ʦʧʨʝʜʝ-
ʣʷʝʤʳʭ ʚʠʨʫʩʦʚ ʠ ʦʙʨʘʟʮʦʚ ʈʅʂ/ɼʅʂ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʚʠ-
ʥʝʡ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʤʦʥʦ- ʠ ʤʫʣʴʧʣʝʢʩʥʳʝ ʨʝʘʢʮʠʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴ-
ʪʘʪʦʚ ʦʧʨʝʜʝʣʝʥʘ ʧʨʦʛʨʘʤʤʘ ʘʤʧʣʠʬʠʢʘʮʠʠ ʠ ʦʧʪʠʤʘʣʴʥʳʡ ʩʦʩʪʘʚ ʨʝʘʢʮʠʦʥʥʦʡ ʇʎʈ-
ʈɺ ʩʤʝʩʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʘʞʜʦʤʫ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʧʘʪʦʛʝʥʫ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʠʥʜʠʚʠ-
ʜʫʘʣʴʥʘʷ ʬʣʫʦʨʝʩʮʝʥʪʥʘʷ ʤʝʪʢʘ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʇʎʈ-ʈɺ ʪʝʩʪʘ ʜʣʷ 
ʜʠʘʛʥʦʩʪʠʢʠ ʂʏʉ ʠ ɹɸ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ï 4 ʢʦʧʠʠ ɼʅʂ ʚ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ. ʇʨʠ ʘʧʨʦ-
ʙʘʮʠʠ ʩʧʦʩʦʙʘ ʤʫʣʴʪʠʧʣʝʢʩʥʦʡ ʇʎʈ-ʈɺ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʪʘʤʤʦʚ çʐʠʄʳʥʴè ʚʠʨʫʩʘ 
ʂʏʉ ʠ çɸʨʩʢʠʡè ʚʦʟʙʫʜʠʪʝʣʷ ɹɸ ʙʳʣ ʧʦʣʫʯʝʥ ʩʣʝʜʫʶʱʠʡ ʨʝʟʫʣʴʪʘʪ ï ʨʦʩʪ ʩʠʛʥʘʣʘ 
ʬʣʶʦʨʝʩʮʝʥʮʠʠ ʧʦ ʢʘʥʘʣʫ ROX (ʉt ï 18.3) ʜʣʷ ʂʏʉ ʠ ʧʦ ʢʘʥʘʣʫ R6G (ʉt ï 22,6) ï ɹɸ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦʡ 
ʇʎʈ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʛʝʥʦʤʦʚ ʠʩʢʦʤʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ɼʣʷ ʩʚʠʥʦʚʦʜʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ ʚʩʧʳʰʢʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʯʫʤʳ ʠ ʙʦ-
ʣʝʟʥʠ ɸʫʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʨʴʝʟʥʫʶ 
ʧʨʦʙʣʝʤʫ [1, 2] ʩʦʛʣʘʩʥʦ ʨʝʰʝʥʠʶ ʄʝʞ-
ʜʫʥʘʨʦʜʥʦʛʦ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʙʶʨʦ, ʦʪ-
ʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʦʧʘʩʥʳʭ ʙʦʣʝʟʥʝʡ, 
ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʩʪʨʦʛʠʤ 
ʨʝʛʫʣʷʨʥʳʤ ʢʦʥʪʨʦʣʝʤ ʚʝʪʝʨʠʥʘʨʥʦʡ 
ʩʣʫʞʙʳ [2]. 
ʂʣʘʩʩʠʯʝʩʢʘʷ ʯʫʤʘ ʩʚʠʥʝʡ (ʂʏʉ), 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʳʩʦʢʦʢʦʥʪʘʛʠʦʟʥʦʝ 
ʠʥʬʝʢʮʠʦʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʚʦʟʙʫʜʠʪʝʣʝʤ 
ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ Pestivirus ʉ, ʧʦʨʘʞʘʶ-
ʱʠʡ ʚʩʝʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ Sui-
dae. ɹʦʣʝʟʥʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʩʪʨʳʤ ʪʝ-
ʯʝʥʠʝʤ ʩ ʨʘʟʚʠʪʠʝʤ ʩʝʧʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩ-
ʩʘ ʠ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʤ ʜʠʘʪʝʟʦʤ, ʧʨʠ ʧʦ-
ʜʦʩʪʨʦʤ ʠ ʭʨʦʥʠʯʝʩʢʦʤ ï ʠʟʤʝʥʝʥʠʷʤʠ ʚ 
ʣʝʛʦʯʥʦʡ ʪʢʘʥʠ ʠ ʪʦʣʩʪʦʤ ʢʠʰʝʯʥʠʢʝ, ʯʪʦ 
ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʠ 
ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ [3, 4]. 
ʇʦ ʜʘʥʥʳʤ ʌɻɹʋ ɺʅʀʀɿɾ ʀɸʎ ʋʧʨʘʚ-
ʣʝʥʠʷ ʚʝʪʥʘʜʟʦʨʘ ʥʘ 2025 ʛ ʩʣʫʯʘʝʚ ʟʘʙʦ-
ʣʝʚʘʥʠʷ ʩʨʝʜʠ ʩʚʠʥʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ 
ʥʝ ʚʳʷʚʣʝʥʦ, ʩʠʪʫʘʮʠʷ ʙʣʘʛʦʧʦʣʫʯʥʘʷ ʥʘ 
ʬʦʥʝ ʤʘʩʩʦʚʦʡ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʚʘʢʮʠ-
ʥʘʮʠʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʣʷ ʚʘʢʮʠ-
ʥʦʧʨʦʬʠʣʘʢʪʠʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʞʠʚʳʝ 
ʚʘʢʮʠʥʳ, ʘ ʪʘʢʞʝ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʩʦ-
ʟʜʘʥʠʶ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʘʥʪʠʛʝʥʦʚ ʚʠʨʫ-

ʩʘ ʂʏʉ [5, 6]. 
ɹʦʣʝʟʥʴ ɸʫʝʩʢʠ (ɹɸ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʵʥʟʦʦʪʠʯʝʩʢʠʤ ʚʠʨʫʩʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ 
ʩʚʠʥʝʡ ʠ ʜʨʫʛʠʭ ʜʦʤʘʰʥʠʭ, ʘ ʪʘʢʞʝ ʜʠ-
ʢʠʭ ʞʠʚʦʪʥʳʭ ʩ ʚʳʩʦʢʦʡ ʣʝʪʘʣʴʥʦʩʪʴʶ 
[7]. ʉ 2014 ʛʦʜʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʦʬʠʮʠʘʣʴʥʦ ʟʘʨʝʛʠ-
ʩʪʨʠʨʦʚʘʥʥʳʭ ʚʩʧʳʰʝʢ ɹɸ ʩʨʝʜʠ ʜʦʤʘʰ-
ʥʠʭ ʩʚʠʥʝʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʝʨʦʧʦʟʠʪʠʚ-
ʥʳʝ ʩʣʫʯʘʠ ʚ ʜʠʢʦʡ ʠ ʜʦʤʘʰʥʝʡ ʧʦʧʫʣʷ-
ʮʠʠ ʞʠʚʦʪʥʳʭ ʚʳʷʚʣʷʶʪʩʷ ʝʞʝʛʦʜʥʦ, ʯʪʦ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʦʜʦʣʞʘʶʱʝʤʩʷ ʧʨʠ-
ʩʫʪʩʪʚʠʠ ʧʘʪʦʛʝʥʘ ʚ ʵʢʦʩʠʩʪʝʤʝ [8]. ɺʦʟ-
ʙʫʜʠʪʝʣʝʤ ʜʘʥʥʦʡ ʠʥʬʝʢʮʠʠ ʷʚʣʷʝʪʩʷ 
ʛʝʨʧʝʩʚʠʨʫʩ ʠʟ ʩʝʤʝʡʩʪʚʘ Herpesviridae, 
ʧʦʜʩʝʤʝʡʩʪʚʘ Alphaherpesvirinae, ʥʦʩʠʪʝ-
ʣʷʤʠ ʢʦʪʦʨʦʛʦ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʜʦʤʘʰ-
ʥʠʝ ʠ ʜʠʢʠʝ ʧʣʦʪʦʷʜʥʳʝ, ʢ ʨʝʟʝʨʚʫʘʨʥʳʤ 
ʭʦʟʷʝʚʘʤ ʦʪʥʦʩʷʪʩʷ ʤʝʣʢʠʝ ʛʨʳʟʫʥʳ, ʝʥʦ-
ʪʳ [9]. ʀʥʬʝʢʮʠʷ ʢʣʠʥʠʯʝʩʢʠ ʧʨʦʷʚʣʷʝʪʩʷ 
ʧʦʨʘʞʝʥʠʝʤ ʦʨʛʘʥʦʚ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚ-
ʥʦʡ ʩʠʩʪʝʤʳ, ʘʙʦʨʪʘʤʠ, ʨʝʩʧʠʨʘʪʦʨʥʳʤʠ 
ʷʚʣʝʥʠʷʤʠ. ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 
ʧʝʨʝʙʦʣʝʚʰʠʝ ʩʚʠʥʴʷ ʧʦʞʠʟʥʝʥʥʦ ʷʚʣʷ-
ʶʪʩʷ ʣʘʪʝʥʪʥʳʤʠ ʥʦʩʠʪʝʣʷʤʠ ʚʠʨʫʩʘ, 
ʧʨʝʜʩʪʘʚʣʷʷ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʦʛʦ ʧʦ-
ʛʦʣʦʚʴʷ [10].  
ʆʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʢʦʥʪʨʦʣʷ ʠ 

ʙʦʨʴʙʳ ʩ ʂʏʉ ʠ ɹɸ ʢʨʦʤʝ ʚʘʢʮʠʥʘʮʠʠ 
ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʘʷ ʠ ʪʦʯʥʘʷ ʧʦʩʪʘʥʦʚʢʘ 
ʜʠʘʛʥʦʟʘ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʞʠʚʦʪʥʳʭ-
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ʚʠʨʫʩʦʥʦʩʠʪʝʣʝʡ. ɼʣʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘ-
ʛʥʦʩʪʠʢʠ ʂʏʉ ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜʳ ʠʤʤʫ-
ʥʦʬʣʶʦʨʝʩʮʝʥʮʠʠ, ʪʘʢ ʞʝ ʠʟʚʝʩʪʥʳʡ ʢʘʢ 
ʤʝʪʦʜ ʬʣʫʦʨʝʩʮʠʨʫʶʱʠʭ ʘʥʪʠʪʝʣ (ʄʌɸ), 
ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ (ʀʌɸ) ʠ ʧʦ-
ʣʠʤʝʨʘʟʥʫʶ ʮʝʧʥʫʶ ʨʝʘʢʮʠʶ (ʇʎʈ). ʅʝ-
ʩʤʦʪʨʷ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 
ʂʏʉ, ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ 
ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʥʘʣʠʯʠʠ ʪʝʩʪ-ʥʘʙʦʨʦʚ, 
ʧʨʦʙʣʝʤʘ ʠʥʜʠʢʘʮʠʠ ʚʠʨʫʩʘ ʚʩʝ ʪʘʢʞʝ 
ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. ʉʣʦʞʥʦʩʪʴ ʟʘʢʣʶʯʘ-
ʝʪʩʷ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 
ʂʏʉ ʦʪ ʜʨʫʛʠʭ ʧʘʪʦʛʝʥʦʚ ʨʦʜʘ Pestivirus, 
ʥʘʧʨʠʤʝʨ, ʪʘʢʦʛʦ ʢʘʢ ʚʠʨʫʩ ʚʠʨʫʩʥʦʡ 
ʜʠʘʨʝʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʙʣʠʟʢʦ-
ʨʦʜʩʪʚʝʥʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʚʳʟʳʚʘʶʱʠʭ 
ʩʭʦʞʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʞʠʚʦʪʥʳʭ. ɼʣʷ 
ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ɹɸ ʧʨʠʤʝʥʷ-
ʶʪ ʩʝʨʦʣʦʛʠʯʝʩʢʠʡ (ʀʌɸ), ʤʦʣʝʢʫʣʷʨʥʦ-
ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ (ʇʎʈ) ʠ ʙʠʦʣʦʛʠʯʝ-
ʩʢʫʶ. ʧʨʦʙʫ, ʥʝʢʦʪʦʨʳʝ, ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷ-
ʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʦʝʤʢʠʤʠ ʠ ʜʣʠʪʝʣʴ-
ʥʳʤʠ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ 
ʨʝʘʢʮʠʠ (ʈʅɻɸ), ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 
ʪʘʢʞʝ ʠʤʝʶʪ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪ-
ʢʦʚ: ʥʝʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʚʦʟ-
ʤʦʞʥʦʩʪʴ ʧʝʨʝʢʨʝʩʪʥʳʭ ʨʝʘʢʮʠʡ.  
ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ, ʜʦʩʪʦʚʝʨʥʦʡ ʧʨʠ-

ʞʠʟʥʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 
ʤʦʥʠʪʦʨʠʥʛʘ ʚʩʝʛʦ ʧʦʛʦʣʦʚʴʷ ʞʠʚʦʪʥʦ-
ʚʦʜʯʝʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʦʧʪʠʤʘʣʴʥʦ ʧʦʜʭʦ-
ʜʷʪ ʤʝʪʦʜʠʢʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʛʝʥʝʪʠʯʝ-
ʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʘ ʠʤʝʥʥʦ ʧʨʠʤʝʥʝ-
ʥʠʝ ʇʎʈ. ʆʧʪʠʤʘʣʴʥʦ ʠ ʙʦʣʝʝ ʧʝʨʩʧʝʢ-
ʪʠʚʥʦ ʧʨʠʤʝʥʝʥʠʝ ʤʫʣʴʪʠʧʣʝʢʩʥʦʡ ʇʎʈ 
ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 
ʩʨʘʟʫ ʜʚʫʭ ʚʠʨʫʩʦʚ ʚ ʦʜʥʦʡ ʨʝʘʢʮʠʠ. 
ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʨʘʟʨʘ-

ʙʦʪʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʪʦʜʦʚ 
ʜʠʘʛʥʦʩʪʠʢʠ ʜʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʚʠʥʝʡ 
ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝ-
ʤʝʥʥʦʡ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ.  
ʎʝʣʴ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʢʦʥʩʪʨʫʠʨʦʚʘ-

ʥʠʝ ʤʫʣʴʪʠʧʣʝʢʩʥʦʡ ʇʎʈ-ʈɺ ʪʝʩʪ-
ʩʠʩʪʝʤʳ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʢʣʘʩʩʠʯʝʩʢʦʡ 
ʯʫʤʳ ʩʚʠʥʝʡ ʠ ʙʦʣʝʟʥʠ ɸʫʝʩʢʠ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʅʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʠʟʦʣʷʪʦʚ ʚʠʨʫʩʘ ʂʏʉ, ʚʦʟʙʫʜʠʪʝʣʷ ɹɸ ʠ 
ʛʝʥʘ TNF Sus scrofa ʦʧʨʝʜʝʣʝʥʳ ʧʫʪʝʤ 
ʧʦʠʩʢʦʚʳʭ ʟʘʧʨʦʩʦʚ ʙʘʟ ʜʘʥʥʳʭ ʨʝʩʫʨʩʦʚ 

NCBI (https://www.ncbi.nlm.nih.gov/). 
ʄʥʦʞʝʩʪʚʝʥʥʦʝ ʚʳʨʘʚʥʠʚʘʥʠʝ, ʜʠʟʘʡʥ 
ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʦʚ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʥ-
ʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʇʂʆ) ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Vector NTI 
9.1 (Invitrogen Corporation) ʢʘʢ ʙʳʣʦ ʦʧʠ-
ʩʘʥʦ ʨʘʥʝʝ [1, 11]. ʆʣʠʛʦʥʫʢʣʝʦʪʠʜʥʳʝ 
ʧʨʘʡʤʝʨʳ, ʟʦʥʜʳ, ʇʂʆ ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʚ 
ɿɸʆ çɽʚʨʦʛʝʥè (ʈʦʩʩʠʷ). 
ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʮʝʣʴʥʫʶ ʢʨʦʚʴ 

ʩʚʠʥʴʠ, ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʡ ʰʪʘʤʤ çʐʠ-
ʄʳʥèɹ ʚʠʨʫʩʘ ʂʏʉ (ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 
ʢʦʣʣʝʢʮʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʌɻɹʅʋ 
çʌʎʊʈɹ-ɺʅʀɺʀè), ʢʫʣʴʪʠʚʠʨʦʚʘʥʥʳʡ 
ʥʘ ʧʝʨʝʚʠʚʘʝʤʦʡ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ ʵʤʙʨʠʦ-
ʥʘʣʴʥʳʭ ʧʦʯʝʢ ʩʚʠʥʴʠ (SPEV, 473 ʧʘʩ-
ʩʘʞ), ʩ ʠʥʬʝʢʮʠʦʥʥʳʤ ʪʠʪʨʦʤ ʥʝ ʤʝʥʝʝ 
6,5 lg ʂʂʀɼ 50/ʩʤ3 ʠ ʰʪʘʤʤ çɸʨʩʢʠʡè 
ʚʦʟʙʫʜʠʪʝʣʷ ɹɸ (ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʢʦʣʣʝʢ-
ʮʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʌɻɹʅʋ çʌʎʊʈɹ-
ɺʅʀɺʀè). ɼʣʷ ʠʥʘʢʪʠʚʘʮʠʠ ʰʪʘʤʤʘ 
çʐʠʄʳʥʴè ʚʠʨʫʩʘ ʂʏʉ ʧʨʠʤʝʥʷʣʠ 
0,025%-ʥʳʡ ɓ-ʧʨʦʧʠʦʣʘʢʪʦʥ (çSigmaè, 
ʉʐɸ) ʢʦʪʦʨʳʡ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝ-
ʨʘʪʫʨʝ 4 ÁC ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ. ɺʳʜʝʣʝʥʠʝ 
ʈʅʂ/ɼʅʂ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʥʘʙʦʨʘ ʨʝʘʛʝʥʪʦʚ çʈʠʙʦ-
ʧʨʝʧè (ʌɹʋʅ ʎʅʀʀ ʕʧʠʜʝʤʠʦʣʦʛʠʠ 
ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ, ʈʦʩʩʠʷ). ʇʨʠ ʧʦʩʪʘʚʢʝ 
ʇʎʈ-ʈɺ ʧʨʠʤʝʥʷʣʠ ʛʦʪʦʚʫʶ ʨʝʘʢʮʠʦʥ-
ʥʫʶ ʩʤʝʩʴ ç5ʭ qPCRmix-HS SYBRè (ɿɸʆ 
çɽʚʨʦʛʝʥè, ʈʦʩʩʠʷ) ʠ MMLV ï ʦʙʨʘʪʥʘʷ 
ʪʨʘʥʩʢʨʠʧʪʘʟʘ (ɿɸʆ çɽʚʨʦʛʝʥè, ʈʦʩʩʠʷ). 
ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴ-
ʪʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʢʣʘʩʩʠʯʝʩʢʦʡ 
ʇʎʈ ʩ ʜʘʣʴʥʝʡʰʝʡ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʧʨʦ-
ʜʫʢʪʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ ʚ 1,5 % ʘʛʘʨʦʟʥʦʤ 
ʛʝʣʝ, ʤʘʨʢʝʨ ʜʣʠʥ ɼʅʂ 100 + bp DNA 
Ladderè (ɿɸʆ çɽʚʨʦʛʝʥè, ʄʦʩʢʚʘ) 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʇʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ ʙʣʘʛʦ-

ʜʘʨʷ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʩʧʝʮʠ-
ʬʠʯʥʦʩʪʠ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʦʜʥʠʤ ʠʟ 
ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ 
ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʢʘʢ ʂʏʉ, ʪʘʢ ʠ ɹɸ. 
ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ ʧʨʠ ʨʘʟʨʘʙʦʪ-
ʢʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʇʎʈ ʪʝʩʪ-ʩʠʩʪʝʤ ʷʚ-
ʣʷʝʪʩʷ ʧʦʜʙʦʨ ʥʘʠʙʦʣʝʝ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ 
ʣʦʢʫʩʘ ʛʝʥʦʤʘ ʚʦʟʙʫʜʠʪʝʣʷ ʩ ʮʝʣʴʶ ʜʠ-
ʟʘʡʥʘ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʥʳʭ 
ʧʨʘʡʤʝʨʦʚ ʠ ʟʦʥʜʘ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʥʝʦʙʭʦ-
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ʜʠʤʦ ʠʟʫʯʠʪʴ ʛʝʥʦʤ ʜʘʥʥʦʛʦ ʚʦʟʙʫʜʠʪʝʣʷ 
ʠ ʦʧʨʝʜʝʣʠʪʴ ʫʥʠʢʘʣʴʥʳʝ ʝʛʦ ʫʯʘʩʪʢʠ. 
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ (30.05.2025 ʛ) ʚ 

ʙʘʟʫ ʜʘʥʥʳʭ GenBank ʜʝʧʦʥʠʨʦʚʘʥʘ ʠʥ-
ʬʦʨʤʘʮʠʷ ʦ 4700 ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦ-
ʚʘʪʝʣʴʥʦʩʪʷʭ ʛʝʥʘ ʚʠʨʫʩʘ ʂʏʉ ʠ 1898 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚʦʟʙʫʜʠʪʝʣʷ ɹɸ. 
ɻʝʥʦʤ ʚʠʨʫʩʘ ʂʏʉ ʧʨʝʜʩʪʘʚʣʝʥ ʦʜʥʦʮʝ-
ʧʦʯʝʯʥʦʡ ʈʅʂ ʜʣʠʥʦʡ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 
12,3 ʪʳʩ. ʥʫʢʣʝʦʪʠʜʦʚ [12, 13], ʯʪʦ ʧʨʝʜ-
ʩʪʘʚʣʷʝʪ ʫʥʠʢʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ 
ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʥʦʛʝʥʦʤʥʦʛʦ ʘʥʘʣʠʟʘ, 
ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʚʳʷʚʣʝʥʠʝ ʩʧʝʮʠʬʠʯʝ-
ʩʢʠʭ ʣʦʢʫʩʦʚ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʠʥʜʠʢʘʮʠʠ 
ʜʘʥʥʦʛʦ ʚʦʟʙʫʜʠʪʝʣʷ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʦʣʠʛʦʥʫʢ-
ʣʝʦʪʠʜʦʚ ʟʘʜʝʡʩʪʚʦʚʘʣʠ ʧʷʪʴ ʧʦʣʥʦʛʝʥʦʤ-
ʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚʠʨʫʩʘ ʂʏʉ, 
ʩʦʭʨʘʥʝʥʥʳʭ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ GenBank, 
ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʥʬʦʨʤʘ-
ʮʠʶ ʦ ʛʝʥʝʪʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ ʰʪʘʤʤʦʚ 
JSZL, HuN23/2013, Riems, Shimen/HVRI ʠ 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʨʘʟʣʠʯʥʳʤʠ ʫʯʝʥʳʤʠ 
ʧʦʜ ʩʣʝʜʫʶʱʠʤʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘʤʠ ï 
KT119352, KP233071, AY259122, 
AY775178 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ NC 002657. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-
ʩʪʝʡ ʚ ʘʥʘʣʠʟʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʚʩʝʩʪʦ-
ʨʦʥʥʠʡ ʘʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘ-
ʟʠʷ ʚʠʨʫʩʘ ʂʏʉ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʜʣʷ 
ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ ʧʨʦ-
ʬʠʣʘʢʪʠʢʠ ʠ ʢʦʥʪʨʦʣʷ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘ-
ʥʠʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʚʳ-
ʨʘʚʥʠʚʘʥʠʷ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʠʟʦʣʷʪʦʚ 
ʂʏʉ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʫʯʘʩʪʢʦʤ ʜʣʷ ʘʤʧʣʠʬʠʢʘ-
ʮʠʠ ʜʘʥʥʦʛʦ ʚʦʟʙʫʜʠʪʝʣʷ ʷʚʣʷʝʪʩʷ ʤʘʨ-
ʢʝʨʥʳʡ ʣʦʢʫʩ ʨʘʟʤʝʨʦʤ 138 ʧʘʨ ʥʫʢʣʝʦ-
ʪʠʜʦʚ (ʧ.ʥ.) ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʦʙʣʘʩʪʠ 
ʛʝʥʦʤʘ ʦʪ 68 ʜʦ 206 ʧ.ʥ. (ʦʙʦʟʥʘʯʝʥʠʝ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʰʪʘʤʤʘ AY775178). 
ɼʣʷ ʧʦʜʙʦʨʘ ʛʝʥʦʚ ʠ ʣʦʢʫʩʦʚ ɼʅʂ, 

ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʠʥʜʠ-
ʢʘʮʠʠ ʚʠʨʫʩʘ ɹɸ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ Gen-
Bank ʙʳʣʠ ʩʦʭʨʘʥʝʥʳ ʩʝʤʴ ʥʫʢʣʝʦʪʠʜʥʳʭ 
ʧʦʩʣʝʜʦʚʘʪʝʣʝʡ ʚʦʟʙʫʜʠʪʝʣʷ, ʢʦʪʦʨʳʝ 
ʠʤʝʣʠ ʩʣʝʜʫʶʱʠʝ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ 
ʥʦʤʝʨʘ: Y15446, E05619, AF176491, 
AF176494, MN590203 MN443968 ʠ 
Y14834. ɼʘʥʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʦ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤʫ BLAST-ʘʥʘʣʠʟʫ ʭʘʨʘʢ-
ʪʝʨʠʟʦʚʘʣʠʩʴ ʥʠʟʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʘ-
ʨʠʘʙʝʣʴʥʦʩʪʠ ʩʨʝʜʠ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝ-
ʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʠʩʢʦʤʦʛʦ ʚʠʨʫʩʘ, ʥʘʨʷʜʫ 
ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʛʦʤʦʣʦʛʠʝʡ ʩ ɼʅʂ ʛʝʪʝʨʦ-
ʛʝʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʇʨʦʚʝʜʝʥʥʦʝ ʤʥʦʞʝ-
ʩʪʚʝʥʥʦʝ ʚʳʨʘʚʥʠʚʘʥʠʝ ʘʥʘʣʠʟʠʨʫʝʤʳʭ 
ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʛʝʥʦ-
ʤʘ ɹɸ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢ-
ʪʠʚʥʳʤ ʜʣʷ ʜʠʟʘʡʥʘ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʥʳʭ 
ʟʘʪʨʘʚʦʢ ʜʣʷ ʇʎʈ-ʈɺ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʦʢ 
ʨʘʟʤʝʨʦʤ 135 ʧ.ʥ ʚ ʦʙʣʘʩʪʠ ʦʪ 121057 ʧʦ 
121192 ʧ.ʥ. (ʦʪʥʦʩʠʪʝʣʴʥʦ Y14834 (gp50 
gene)). 
ɼʘʣʝʝ ʚ ʧʨʝʜʝʣʘʭ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʧʝ-

ʮʠʬʠʯʝʩʢʠʭ ʣʦʢʫʩʦʚ ʜʣʷ ʚʠʨʫʩʘ ʂʏʉ ʠ 
ʚʦʟʙʫʜʠʪʝʣʷ ʙʦʣʝʟʥʠ ɸʫʝʩʢʠ ʩʢʦʥʩʪʨʫʠ-
ʨʦʚʘʣʠ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʥʳʝ ʧʨʘʡʤʝʨʳ ʠ 
ʟʦʥʜʳ (ʪʘʙʣʠʮʘ 1).  

ʊʘʙʣʠʮʘ 1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʦʚ 

ʅʘʟʚʘʥʠʝ 
ʧʨʘʡʤʝʨʘ 

ʇʦʟʠʮʠʷ ʚ ʥʫʢʣʝʦʪʠʜ-
ʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʩʪʠ, ʧ.ʥ. 
ʅʫʢʣʝʦʪʠʜʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʚʠʨʫʩ ʢʣʘʩʩʠʯʝʩʢʦʡ ʯʫʤʳ ʩʚʠʥʝʡ (GenBank: AY775178) 

ʂʏʉ F 69 ï 85 cccctccagcgacggcc 

ʂʏʉ R 175 ï 201 cacgtcgaactactgacgactgtcctg 

ʂʏʉ P 148 ï 178 (ROX)ctccctgggtggtctaagtcctgagtacagg(BHQ2) 

ʚʦʟʙʫʜʠʪʝʣʴ ʙʦʣʝʟʥʠ ɸʫʝʩʢʠ (GenBank: Y14834) 

Auesky F 121057-121076 cactcacctgccagcgccat 

Auesky R 121171-121192 gccacgactcggtgtacgggta 

Auesky P 121089-121108 (R6G)cgctattggcggcgctggtcg(BHQ2) 
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ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1 ʦʣʠʛʦ-
ʥʫʢʣʝʦʪʠʜʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʦʧʪʠʤʘʣʴ-
ʥʳʤʠ ʜʣʷ ʇʎʈ-ʈɺ ʧʘʨʘʤʝʪʨʘʤʠ: ʧʦ ʩʦ-
ʜʝʨʞʘʥʠʶ ɻʎ-ʧʘʨ ʜʣʷ ʂʏʉ F, ʂʏʉ R ʠ 
ʂʏʉ P ï 82.4, 55.6 ʠ 58.1 % ʠ Auesky F, 
Auesky R ʠ Auesky P ï 65, 63.6 ʠ 71.4 %, 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠ-
ʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ 
ʜʣʷ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʦʚ ʂʏʉ ʩʦʩʪʘʚʠʣʦ ʦʪ 
60,6 ʜʦ 62 ʦʉ, Auesky ï ʦʪ 59.8 ʜʦ 60.6 
ʦʉ; ʥʝ ʦʙʨʘʟʦʚʳʚʘʶʪ ʪʫʛʦʧʣʘʚʢʠʭ ʰʧʠʣʝʢ 
ʩʦ ʩʚʦʙʦʜʥʦʡ ʵʥʝʨʛʠʝʡ ɻʠʙʙʩʘ ʤʝʥʝʝ ï 1,1 
ʢʢʘʣ/ʤʦʣʴ. 
ɺ ʩʦʩʪʘʚ ʣʶʙʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʧʨʦʚʝʜʝ-

ʥʠʷ ʇʎʈ ʦʙʷʟʘʪʝʣʴʥʦ ʚʭʦʜʷʪ ʜʚʘ ʢʦʥ-
ʪʨʦʣʴʥʳʭ ʦʙʨʘʟʮʘ: ʧʦʣʦʞʠʪʝʣʴʥʳʡ (ʇʂʆ) 
ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ (ʆʂʆ), ʢʦʪʦʨʳʝ ʥʝʦʙʭʦ-
ʜʠʤʳ ʜʣʷ ʧʨʦʚʝʨʢʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʨʘʙʦʪʳ 
ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ [14]. ʉʣʝʜʫʝʪ ʦʪʤʝ-
ʪʠʪʴ, ʯʪʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʇʎʈ ʚ ʩʣʫʯʘʝ 
ʚʳʷʚʣʝʥʠʷ ʈʅʂ-ʩʦʜʝʨʞʘʱʠʭ ʚʠʨʫʩʦʚ, 
ʥʘʧʨʠʤʝʨ, ʚʦʟʙʫʜʠʪʝʣʷ ʂʏʉ, ʤʝʪʦʜʦʤ 
ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 
ʇʎʈ (ʆʊ-ʇʎʈ) ʦʪʩʫʪʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʢʦʥʪʨʦʣʷ ʩʪʘʜʠʠ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ, 
ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʣʦʞʥʦʦʪʨʠʮʘʪʝʣʴ-
ʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ 
ʧʨʦʙʣʝʤʳ ʚ ʇʎʈ-ʜʠʘʛʥʦʩʪʠʢʝ ʰʠʨʦʢʦ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʥʫʪʨʝʥʥʠʡ ʢʦʥʪʨʦʣʴʥʳʡ 
ʦʙʨʘʟʝʮ (ɺʂʆ), ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʧʨʝʧʘʨʘʪ ɼʅʂ, ʦʪʣʠʯʥʳʡ ʦʪ ɼʅʂ 
ʠʩʢʦʤʦʛʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 
ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʤʧʣʠʬʠʢʘʮʠʠ 
ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʡ ɼʅʂ (ʢɼʅʂ) ʚ ʢʘʞʜʦʡ 
ʢʦʥʢʨʝʪʥʦʡ ʧʨʦʙʠʨʢʝ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʥʘʤʠ 
ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʧʨʠʤʝʥʝʥʠʠ ʚ 
ʢʘʯʝʩʪʚʝ ɺʂʆ ʈʅʂ, ʢʦʪʦʨʳʝ ʚ ʧʨʦʮʝʩʩʝ 
ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʷʪ ʩʘʤʠ ʞʠ-
ʚʦʪʥʳʝ, ʯʝʡ ʤʘʪʝʨʠʘʣ ʙʫʜʝʪ ʘʥʘʣʠʟʠʨʦ-
ʚʘʪʴʩʷ ʥʘ ʧʨʝʜʤʝʪ ʥʘʣʠʯʠʷ ʮʝʣʝʚʳʭ ʛʝʥʝ-
ʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʠ 
ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʢʦʥʪʨʦʣʷ ʘʤʧʣʠʬʠʢʘ-
ʮʠʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʙʠʦ-
ʤʘʨʢʝʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʣʦʢʫʩʳ ʚ ʨʘʤʢʘʭ 
ʵʢʟʦʥʦʚ ʛʝʥʘ ʮʠʪʦʢʠʥʦʚ, ʪʘʢʦʛʦ ʢʘʢ TNF. 
ɼʣʷ ʠʥʜʠʢʘʮʠʠ ʫʯʘʩʪʢʘ ʛʝʥʘ TNF (ɺʂʆ) 
ʨʘʟʤʝʨʦʤ 131 ʧ.ʥ ʚ ʦʙʣʘʩʪʠ ʦʪ 103 ʧʦ 234 
ʧ.ʥ. (GenBank: JF831365.1) ʙʳʣʘ ʩʢʦʥ-
ʩʪʨʫʠʨʦʚʘʥʘ ʩʣʝʜʫʶʱʘʷ ʧʨʘʡʤʝʨʥʘʷ ʢʦʤ-
ʙʠʥʘʮʠʷ ʠ ʟʦʥʜ: Sus TNF F ï 
gtgcctcagcctcttctccttcct Sus TNF R ï 
gggccagagggttgatgctc. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʚʠ-

ʟʫʘʣʠʟʘʮʠʷ ʩʠʛʥʘʣʘ ʬʣʫʦʨʝʩʮʝʥʮʠʠ, ʩʚʷ-
ʟʘʥʥʦʛʦ ʩ ʘʤʧʣʠʬʠʢʘʮʠʝʡ ɺʂʆ ʦʩʥʦʚʘʥʦ 
ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʢʨʘʩʠʪʝʣʷ Sybr green, ʘ 
ʧʘʪʦʛʝʥʦʚ-ʤʠʰʝʥʝʡ (ʂʏʉ ʠ ɹɸ) ʬʣʫʦʨʝʩ-
ʮʝʥʪʥʳʝ ʟʦʥʜʳ, ʤʝʯʝʥʥʳʝ ʧʦ ʢʘʥʘʣʘʤ 
ROX ʠ R6G, ʪʘʢ ʢʘʢ ʨʝʘʢʮʠʠ ʘʤʧʣʠʬʠʢʘ-
ʮʠʠ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʨʦʪʝʢʘʶʪ ʦʜʥʦʚʨʝ-
ʤʝʥʥʦ ʚ ʦʜʥʦʡ ʣʫʥʢʝ. 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ 

ʧʨʘʡʤʝʨʳ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʂʏʉ ʠ ɹɸ ʠʤʝ-
ʶʪ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʠʷ ʦʪ 59.8 ʜʦ 62 Á
ʉ, ʘ ʧʨʘʡʤʝʨʳ ʜʣʷ ʢʦʥʪʨʦʣʷ ʘʤʧʣʠʬʠʢʘ-
ʮʠʠ ï 55,4 Áʉ, ʪʘʢʘʷ ʨʘʟʥʠʮʘ ʪʝʤʧʝʨʘʪʫʨ 
ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 
ʫʩʣʦʚʠʷ ʘʤʧʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʬʠʯʥʳʭ 
ʧʨʘʡʤʝʨʦʚ ʠ ʤʠʥʠʤʠʟʠʨʫʝʪ ʚʣʠʷʥʠʝ ʦʣʠ-
ʛʦʥʫʢʣʝʦʪʠʜʦʚ ʜʣʷ ʢʦʥʪʨʦʣʷ ʘʤʧʣʠʬʠʢʘ-
ʮʠʠ ʥʘ ʭʦʜ ʨʝʘʢʮʠʠ. 
ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʇʂʆ ʙʳʣʘ ʠʩʧʦʣʴʟʦ-

ʚʘʥʘ ʥʫʢʣʝʦʪʠʜʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, 
ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʝʨʝʜʦʚʘʥʠʝ 
ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʭ ʧʨʘʡʤʝʨʦʚ ʠ ʟʦʥʜʦʚ 
ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʚʠʨʫʩʦʚ ʂʏʉ ʠ ɹɸ. ʉʭʝʤʘ-
ʪʠʯʥʦ ʜʘʥʥʘʷ ʚʩʪʘʚʢʘ ʚʳʛʣʷʜʠʪ ʪʘʢ: ç5` 
ʂʏʉ F, Auesky F, ʂʏʉ ʈ, Auesky ʈ, ʂʏʉ 
R, Auesky R, 3`è. ɼʘʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-
ʥʦʩʪʴ ʙʳʣʘ ʩʠʥʪʝʟʠʨʦʚʘʥʘ ʚ ʢʦʤʧʘʥʠʠ 
çɽʚʨʦʛʝʥè (ʛ. ʄʦʩʢʚʘ) ʠ ʪʘʤ ʞʝ ʢʣʦʥʠʨʦ-
ʚʘʥʘ ʚ ʚʝʢʪʦʨ pET-28a+. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʥ-
ʩʪʨʫʠʨʦʚʘʥʠʷ ʜʣʠʥʘ ʚʝʢʪʦʨʘ, ʩʦʜʝʨʞʘʱʝ-
ʛʦ ʤʘʨʢʝʨʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʣʷ 
ʠʥʜʠʢʘʮʠʠ ʚʩʝʭ ʦʧʨʝʜʝʣʷʝʤʳʭ ʚʠʨʫʩʦʚ, 
ʩʦʩʪʘʚʠʣʘ 5827 ʧ.ʥ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʢʦʥ-
ʩʪʨʫʠʨʦʚʘʥʥʦʡ ʧʣʘʟʤʠʜʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 
ʚʠʜʝ ʢʘʨʪʳ ʥʘ ʨʠʩʫʥʢʝ 1.  
ʇʦʩʣʝ ʩʠʥʪʝʟʘ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʦʚ ʠ 

ʇʂʆ ʧʨʦʚʝʣʠ ʩʝʨʠʶ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ ʇʂʆ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʧ-
ʪʠʤʠʟʘʮʠʠ ʧʨʦʪʦʢʦʣʘ ʆʊ-ʇʎʈ-ʈɺ ʠʥʜʠ-
ʢʘʮʠʠ ʚʠʨʫʩʦʚ ʂʏʉ ʠ ɹɸ ʚ ʤʫʣʴʪʠʧʣʝʢʩ-
ʥʦʤ ʬʦʨʤʘʪʝ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʥʦʡ 
ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʞʠʛʘ ʧʨʘʡʤʝʨʦʚ ʙʳʣʠ 
ʧʨʦʚʝʜʝʥʳ ʨʝʘʢʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʨʘʜʠʝʥʪʘ. ʈʝʞʠʤ ʘʤʧʣʠ-
ʬʠʢʘʮʠʠ ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ ʜʠʘʧʘʟʦʥ ʪʝʤʧʝ-
ʨʘʪʫʨ ʦʪ 55 Áʉ ʜʦ 61Áʉ. ʂʘʢ ʦʪʜʝʣʴʥʳʝ, 
ʪʘʢ ʠ ʤʫʣʴʪʠʧʣʝʢʩʥʳʝ ʚʘʨʠʘʥʪʳ ʇʎʈ ʧʦ-
ʢʘʟʘʣʠ ʠ ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 
ʦʙʥʘʨʫʞʝʥʠʶ ɼʅʂ-ʤʠʰʝʥʠ ʚ ʨʝʘʢʮʠʦʥ-
ʥʦʡ ʩʤʝʩʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪʞʠʛʘ ʧʨʘʡ-
ʤʝʨʦʚ 60 ÁC. ɺ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʝ ʧʨʠʤʝ-
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ʥʷʣʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʦ-
ʚʨʝʤʝʥʥʦʡ ʧʨʦʪʦʢʦʣ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʢʮʠʠ 
ʘʤʧʣʠʬʠʢʘʮʠʠ, ʩʦʩʪʦʷʱʠʡ ʦʙʨʘʪʥʦʡ 
ʪʨʘʥʩʢʨʠʧʮʠʠ ʧʨʠ 37 Áʉ ʚ ʪʝʯʝʥʠʝ 30 
ʤʠʥ, ʜʝʥʘʪʫʨʘʮʠʠ ʧʨʠ 95 Áʉ ï 5 ʤʠʥ, 7 
ʮʠʢʣʦʚ: ʜʝʥʘʪʫʨʘʮʠʶ ɼʅʂ ï 94 Áʉ 30 ʩ, 
ʦʪʞʠʛ ʧʨʘʡʤʝʨʦʚ ʧʨʠ 60 Áʉ ï 30 ʩ; 35 
ʮʠʢʣʦʚ: ʜʝʥʘʪʫʨʘʮʠʶ ɼʅʂ ï 94 Áʉ 30 ʩ, 
ʦʪʞʠʛ ʧʨʘʡʤʝʨʦʚ ʧʨʠ 60 Áʉ ï 30 ʩ 
(ʜʝʪʝʢʮʠʷ ʧʦ ʢʘʥʘʣʘʤ ROX, R6G, Cy5) 
ʆʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʩʦʩʪʘʚ ʨʝʘʢʮʠʦʥ-

ʥʦʡ ʩʤʝʩʠ ʚʢʣʶʯʘʣ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥ-

ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ ʧʣʘʟʤʠʜʥʦʛʦ 
ʚʝʢʪʦʨʘ pFLD, ʩʦʜʝʨʞʘʱʝʛʦ ʤʘʨʢʝʨ-
ʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʣʷ ʠʥʜʠʢʘʮʠʠ 

ʚʠʨʫʩʦʚ ʂʏʉ ʠ ɹɸ. 

ʪʳ ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʥʫ ʧʨʦʙʫ: 5ʭ gPCRmix 
HS SYBR ï 3 ʤʢʣ, ʧʨʘʡʤʝʨʳ ʠ ʟʦʥʜʳ ʧʦ 
0,3 ʤʢʣ ʢʘʞʜʦʛʦ, MMLV revertase ï 0,3 
ʤʢʣ, ɼʅʂ/ʈʅʂ ï 5 ʤʢʣ, ʅ2ʆ ï 4,3 ʤʢʣ.  
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʇʎʈ-ʈɺ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʫʢʘʟʘʥʥʦʛʦ ʚʳʰʝ ʧʨʦʪʦʢʦʣʘ ʧʦ-
ʩʪʘʥʦʚʢʠ ʤʫʣʴʪʠʧʣʝʢʩʥʦʡ ʇʎʈ-ʈɺ ʧʨʦʠʩ-
ʭʦʜʠʪ ʩʪʘʙʠʣʴʥʦʝ ʥʘʨʘʩʪʘʥʠʝ ʫʨʦʚʥʷ ʬʣʫ-
ʦʨʝʩʮʝʥʮʠʠ ʧʦ ʪʨʝʤ ʢʘʥʘʣʘʤ - ROX, R6G, 
Cy5 (ʨʠʩʫʥʦʢ 2). 

ʈʠʩʫʥʦʢ 2 ï ʇʨʦʚʝʨʢʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦ-
ʩʪʠ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʤʫʣʴʪʠʧʣʝʢʩʥʦʡ 
ʇʎʈ-ʈɺ: 1 ï ʠʥʜʠʢʘʮʠʷ ɹɸ, 2 ï ʠʥʜʠʢʘ-

ʮʠʷ ʂʏʉ, 3 ï ʠʥʜʠʢʘʮʠʷ ɺʂʆ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʇʎʈ-ʈɺ ʫʩʪʘʥʦʚʣʝ-
ʥʦ, ʯʪʦ ʩʤʝʩʴ ʦʣʠʛʦʥʢʫʣʝʦʪʠʜʥʳʭ ʟʘʪʨʘ-
ʚʦʢ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʠʩʧʦʣʴʟʫʝʤʳ-
ʤʠ ɼʅʂ-ʤʘʨʢʝʨʘʤʠ ʥʝ ʧʨʝʧʷʪʩʪʚʫʝʪ 
ʥʘʢʦʧʣʝʥʠʶ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ 
ʘʤʧʣʠʬʠʢʘʮʠʠ. ʂʘʞʜʦʤʫ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ 
ʧʘʪʦʛʝʥʫ ʠ ɺʂʆ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʠʥʜʠʚʠ-
ʜʫʘʣʴʥʘʷ ʬʣʫʦʨʝʩʮʝʥʪʥʘʷ ʤʝʪʢʘ: ʜʣʷ ʚʦʟ-
ʙʫʜʠʪʝʣʷ ʂʏʉ - ʢʘʥʘʣ ROX (ʉt ï 16,8), 
ʜʣʷ ɹɸ - ʢʘʥʘʣ R6G (ʉt ï 15,2) ʠ ʜʣʷ ɺʂʆ 
ʢʘʥʘʣ Fam (ʉt ï 14,5). ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 
ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʷʣʠ ʤʝ-
ʪʦʜ ʢʣʘʩʩʠʯʝʩʢʦʡ ʇʎʈ ʩ ʜʘʣʴʥʝʡʰʝʡ ʚʠ-
ʟʫʘʣʠʟʘʮʠʝʡ ʧʨʦʜʫʢʪʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ ʚ 
ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ 
ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʧʨʠ ʘʤʧʣʠʬʠʢʘʮʠʠ ʧʦ-
ʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩ ʧʨʘʡʤʝʨʘʤʠ ʜʣʷ 
ʠʥʜʠʢʘʮʠʠ ʂʏʉ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʘʤʧʣʠʢʦʥ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 130 ʧ.ʥ, ʜʣʷ Auesky 
ï 100 ʧ.ʥ. 
ʊʘʢʞʝ ʧʨʦʚʦʜʠʣʠ ʦʮʝʥʢʫ ʘʥʘʣʠʪʠʯʝ-

ʩʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʇʎʈ ʜʣʷ ʠʜʝʥʪʠ-
ʬʠʢʘʮʠʠ ʚʠʨʫʩʦʚ ʂʏʉ ʠ ɹɸ, ʢʦʪʦʨʫʶ 
ʦʧʨʝʜʝʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʩʷʪʠʢʨʘʪ-
ʥʳʭ ʨʘʟʚʝʜʝʥʠʡ ʇʂʆ ʠʟ ʥʘʯʘʣʴʥʦʡ ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ (7 962 038 732 ʤʦʣʝʢʫʣ/ʤʢʣ) 
ʜʦ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,08 ʤʦʣʝʢʫʣ/ʤʢʣ. ʄʠ-
ʥʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʂʏʉ ʠ ɹɸ ʚ ʦʙ-
ʨʘʟʮʝ, ʧʨʠ ʢʦʪʦʨʦʡ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 
ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ (Ct ʤʝʥʝʝ 31), 
ʩʦʩʪʘʚʣʷʝʪ 4 ʤʦʣʝʢʫʣʳ ɼʅʂ ʚ ʨʝʘʢʮʠʦʥ-
ʥʦʡ ʩʤʝʩʠ ʜʣʷ ʇʎʈ.  
ɼʣʷ ʘʧʨʦʙʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʧʦʩʦ-

ʙʘ ʤʫʣʴʪʠʧʣʝʢʩʥʦʡ ʇʎ-ʈɺ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʰʪʘʤʤʳ çʐʠʄʳʥʴè ʚʠʨʫʩʘ ʂʏʉ ʠ 
çɸʨʩʢʠʡè ʚʦʟʙʫʜʠʪʝʣʷ ɹɸ. ʇʨʠ ʘʤʧʣʠʬʠ-
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ʢʘʮʠʠ ʢɼʅʂ ʜʘʥʥʳʭ ʠʟʦʣʷʪʦʚ ʙʳʣ ʧʦʣʫ-
ʯʝʥ ʩʣʝʜʫʶʱʠʡ ʨʝʟʫʣʴʪʘʪ ï ʨʦʩʪ ʩʠʛʥʘʣʘ 
ʬʣʶʦʨʝʩʮʝʥʮʠʠ ʧʦ ʢʘʥʘʣʫ ROX (ʉt ï 
18,3) ʜʣʷ ʂʏʉ ʠ ʧʦ ʢʘʥʘʣʫ R6G (ʉt ï 22,6) 
ï ɹɸ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʧʨʦʜʝʤʦʥ-
ʩʪʨʠʨʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʦʜ-
ʥʦʚʨʝʤʝʥʥʦʡ ʇʎʈ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʛʝʥʦ-
ʤʦʚ ʠʩʢʦʤʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ. 
ɺʓɺʆɼʓ / CONCLUSION 
ʉ ʧʦʤʦʱʴʶ ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-
ʩʪʝʡ ʚʠʨʫʩʘ ʂʏʉ ʠ ʚʦʟʙʫʜʠʪʝʣʷ ɹɸ, ʧʨʝʜ-
ʩʪʘʚʣʝʥʥʳʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ GenBank, ʦʙʥʘ-
ʨʫʞʝʥʳ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʫʯʘʩʪʢʠ 
ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʜʘʥʥʳʭ ʧʘʪʦʛʝʥʦʚ ʤʝʪʦ-
ʜʦʤ ʇʎʈ-ʈɺ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʩʣʝʜʫʶ-
ʱʠʭ ʧʦʟʠʮʠʷʭ: ʨʘʟʤʝʨʦʤ 139 ʧ.ʥ. ʚ ʦʙʣʘ-
ʩʪʠ ʛʝʥʦʤʘ ʚʠʨʫʩʘ ʂʏʉ ʦʪ 68 ʜʦ 206 ʧ.ʥ. 
(ʦʙʦʟʥʘʯʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʰʪʘʤʤʘ 
AY775178) ʠ ʨʘʟʤʝʨʦʤ 135 ʧ.ʥ ʚ ʦʙʣʘʩʪʠ 
ʛʝʥʦʤʘ ɹɸ ʦʪ 121057 ʧʦ 121192 ʧ.ʥ. 
(ʦʪʥʦʩʠʪʝʣʴʥʦ Y14834 (gp50 gene)). ʀʩʭʦ-
ʜʷ ʠʟ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦ-
ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚʳʙʨʘʥʥʳʭ ʨʝʛʠʦʥʦʚ 
ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʰʪʘʤʤʦʚ, ʩʢʦʥʩʪʨʫʠʨʦʚʘ-
ʥʳ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʥʳʝ ʧʨʘʡʤʝʨʳ ʠ ʟʦʥ-
ʜʳ, ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʠʩʢʦʤʳʭ 
ʚʠʨʫʩʦʚ ʤʝʪʦʜʦʤ ʇʎʈ-ʈɺ ʚ ʦʜʥʦʡ ʧʨʦ-
ʙʠʨʢʝ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʥʳʝ ʢʘʥʘʣʳ ʬʣʫʦʨʝʩ-
ʮʝʥʮʠʠ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʘʤʧʣʠʬʠʢʘʮʠʠ ʨʘʟ-
ʨʘʙʦʪʘʥʳ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʥʳʝ ʧʨʘʡʤʝʨʳ 
ʠ ʟʦʥʜ ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʝ ʣʦʢʫʩʫ ʛʝʥʘ 
TNF. ɺ ʢʘʯʝʩʪʚʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʥ-
ʪʨʦʣʷ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʘ ʛʝʥʝʪʠʯʝʩʢʘʷ ʢʦʥ-
ʩʪʨʫʢʮʠʷ ʧʣʘʟʤʠʜʥʦʡ ɼʅʂ (5827 ʧ.ʥ.), 
ʩʦʜʝʨʞʘʱʘʷ ʤʘʨʢʝʨʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-
ʩʪʠ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʚʩʝʭ ʦʧʨʝʜʝʣʷʝʤʳʭ 
ʚʠʨʫʩʦʚ.  
ʉ ʢʘʞʜʳʤ ʠʟ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘʙʦʨʦʚ 

ʧʨʘʡʤʝʨʦʚ ʠ ʟʦʥʜʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʜʣʷ 
ʝʜʠʥʦʚʨʝʤʝʥʥʦʡ ʠʥʜʠʢʘʮʠʠ ʂʏʉ ʠ ɹɸ, 
ʧʨʦʚʝʜʝʥʳ ʤʦʥʦ- ʠ ʤʫʣʴʪʠʧʣʝʢʩʥʳʝ ʨʝʘʢ-
ʮʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʩ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝʤ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʛʦ ʧʦʣʦʞʠ-
ʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʦʙʨʘʟʮʦʚ ʈʅʂ/ɼʅʂ, 
ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘ-
ʣʘ ʩʚʠʥʴʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ 
ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʝʥʘ ʧʨʦʛʨʘʤʤʘ ʘʤ-
ʧʣʠʬʠʢʘʮʠʠ ʠ ʦʧʪʠʤʘʣʴʥʳʡ ʩʦʩʪʘʚ ʨʝʘʢ-
ʮʠʦʥʥʦʡ ʇʎʈ-ʈɺ ʩʤʝʩʠ. ʋʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʩʤʝʩʴ ʦʣʠʛʦʥʢʫʣʝʦʪʠʜʥʳʭ ʟʘʪʨʘʚʦʢ 

ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʠʩʧʦʣʴʟʫʝʤʳʤʠ 
ɼʅʂ-ʤʘʨʢʝʨʘʤʠ ʥʝ ʧʨʝʧʷʪʩʪʚʫʝʪ ʥʘʢʦʧ-
ʣʝʥʠʶ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʘʤʧʣʠ-
ʬʠʢʘʮʠʠ. 
ɼʣʷ ʘʧʨʦʙʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʧʦʩʦ-

ʙʘ ʤʫʣʴʪʠʧʣʝʢʩʥʦʡ ʇʎʈ-ʈɺ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʰʪʘʤʤʳ çʐʠʄʳʥʴè ʚʠʨʫʩʘ ʂʏʉ ʠ 
çɸʨʩʢʠʡè ʚʦʟʙʫʜʠʪʝʣʷ ɹɸ. ʇʨʠ ʘʤʧʣʠʬʠ-
ʢʘʮʠʠ ʢɼʅʂ ʜʘʥʥʳʭ ʠʟʦʣʷʪʦʚ ʙʳʣ ʧʦʣʫ-
ʯʝʥ ʩʣʝʜʫʶʱʠʡ ʨʝʟʫʣʴʪʘʪ ï ʨʦʩʪ ʩʠʛʥʘʣʘ 
ʬʣʶʦʨʝʩʮʝʥʮʠʠ ʧʦ ʢʘʥʘʣʫ ROX (ʉt ï 
18.3) ʜʣʷ ʂʏʉ ʠ ʧʦ ʢʘʥʘʣʫ R6G (ʉt ï 22,6) 
ï ɹɸ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʧʨʦʜʝʤʦʥ-
ʩʪʨʠʨʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʦʜ-
ʥʦʚʨʝʤʝʥʥʦʡ ʇʎʈ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʛʝʥʦ-
ʤʦʚ ʠʩʢʦʤʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ. 
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other organizations to support plans for the 
development of human resources in terms of 
stimulating their scientific and scientific-
pedagogical staff to defend doctoral disser-
tations and carry out research work 
(Agreement dated 22.12.2025 No. 4/2025-
PD-VNIVI). 

 
ABSTRACT 
Special attention should be paid to the 

development and implementation of innova-
tive diagnostic methods when carrying out 
preventive measures, as well as operational 
actions in the event of outbreaks of classical 
swine fever (CSF) and Aujesky's disease 
(AD), which will allow timely detection and 
localization of infection foci. The purpose of 
this work was to design a multiplex RT-PCR 
test system for the diagnosis of classical 
swine fever and Aujesky's disease. Using 
bioinformatic analysis of the nucleotide se-
quences of the CSF virus and the pathogen 
of AD, the most promising sites for the indi-
cation of these pathogens were found ï 139 
pairs of nucleotides (bp) in size located in 
the region of the CSF virus genome and 135 
bp in the region of the AD genome. Based 
on the variability of the nucleotide sequences 
of the selected regions, oligonucleotides 
were constructed that are suitable for indicat-
ing the desired viruses by RT-PCR in one 
tube using different fluorescence channels. 
Mono- and multiplex reactions were per-
formed for each of the created combinations 
of oligonucleotides using a specially devel-
oped positive control, which is a genetic 
construct of plasmid DNA (5827 bp) con-
taining markers for the detection of all de-
tectable viruses and RNA/DNA samples 
obtained from pig biological material. Based 
on the results obtained, the amplification 
program and the optimal composition of the 
reaction RT-PCR mixture were determined. 
It was found that an individual fluorescent 
label corresponded to each biological patho-
gen. The sensitivity of the developed RT-
PCR test for the diagnosis of CSF and AD 
can reach 4 copies of DNA in the reaction 
mixture. When testing the multiplex RT-
PCR method using the strains "ShImyn" of 
the CSF virus and "Arsky" of the causative 

agent AD, the following result was obtained 
ï an increase in the fluorescence signal 
along the ROX channel (Ct ï 18.3) for CSF 
and along the R6G channel (Ct ï 22.6) for 
AD. Thus, we have demonstrated the possi-
bility of simultaneous PCR to identify the 
genomes of the desired pathogens. 

 
ʉʇʀʉʆʂ ʀʉʊʆʏʅʀʂʆɺ 
1. ʍʘʤʤʘʜʦʚ ʅ.ʀ., ɻʦʨʙʫʥʦʚʘ ʄ.ɽ., ʉʘʣʴ-
ʤʘʥʦʚʘ ɻ.ʈ., ʌʘʭʨʫʪʜʠʥʦʚ ʅ.ɸ., ɻʫʣʶʢʠʥ 
ɸ.ʄ., ɻʘʣʝʝʚʘ ɸ.ɻ., ɻʨʦʤʦʚʘ ɽ.ɸ. ʂʦʥ-
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ʈɽʌɽʈɸʊ 
ʃʝʧʪʦʩʧʠʨʦʟ ï ɻ ʪʦ ʟʦʦʥʦʟʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, 
ʢʦʪʦʨʦʝ ʚ ʫʩʣʦʚʠʷʭ ʤʝʛʘʧʦʣʠʩʘ ʚʩʪʨʝʯʘʝʪʩʷ 
ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫ ʩʦʙʘʢ, ʯʪʦ ʜʝʣʘʝʪ ʢʦʥ-
ʪʨʦʣʴ ʠ ʧʨʦʬʠʣʘʢʪʠʢʫ ʵʪʦʡ ʙʦʣʝʟʥʠ ʦʩʦʙʝʥʥʦ 
ʘʢʪʫʘʣʴʥʳʤʠ ʜʣʷ ʟʘʱʠʪʳ ʟʜʦʨʦʚʴʷ ʜʦʤʘʰʥʠʭ 
ʞʠʚʦʪʥʳʭ ʠ ʥʘʩʝʣʝʥʠʷ ʚ ʮʝʣʦʤ. ɿʘʨʘʞʝʥʠʝ 

ʩʦʙʘʢ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʤʦʯʦʡ ʥʦʩʠʪʝʣʝʡ ʠʣʠ ʯʝʨʝʟ ʟʘʨʘʞʸʥʥʫʶ ʦʢʨʫʞʘʶʱʫʶ 
ʩʨʝʜʫ, ʛʜʝ ʣʝʧʪʦʩʧʠʨʳ ʩʦʭʨʘʥʷʶʪʩʷ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ [1]. ʇʨʦʚʝʜʝʥ ʩʝʨʦʣʦʛʠʯʝʩʢʠʡ 
ʤʦʥʠʪʦʨʠʥʛ ʧʦ ʚʳʷʚʣʝʥʠʶ ʜʦʤʠʥʠʨʫʶʱʝʡ ʩʝʨʦʛʨʫʧʧʳ ʣʝʧʪʦʩʧʠʨ ʫ ʩʦʙʘʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʩ 2022 ʧʦ 2024 ʛʛ. ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʦʢʘʟʘ-
ʣʘʩʴ ʩʝʨʦʛʨʫʧʧʘ Icterohaemorrhagiae (463 ʩʣʫʯʘʷ), ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʳʩʦʢʠʤʠ ʪʠʪʨʘ-
ʤʠ ʘʥʪʠʪʝʣ ʜʦ 1:1600. ʇʨʠ ʘʥʘʣʠʟʝ ʘʥʪʠʪʝʣ ʢ ʩʝʨʦʛʨʫʧʧʘʤ ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ ʜʦʤʠʥʠʨʫʶ-
ʱʝʡ ʩʝʨʦʛʨʫʧʧʦʡ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʠʩʴ Cynopteri (52 ʦʙʨʘʟʮʘ) ʠ Pomona (50 ʦʙʨʘʟ-
ʮʦʚ). ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʭʦʜʦʢ (ʧʦ 3 ʦʙʨʘʟʮʘ) ʦʪʤʝʯʝʥʦ ʜʣʷ ʩʝʨʦʛʨʫʧʧ Bataviae, 
Tarassovi ʠ Sejroe. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ʣʝʧʪʦʩʧʠʨʦʟʘ ʩʦʙʘʢ ʦʙʝʩʧʝʯʠʚʘʝʪ 
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ʟʘʱʠʪʫ ʧʨʦʪʠʚ ʥʝʢʦʪʦʨʳʭ ʩʝʨʦʛʨʫʧʧ, ʘ ʠʤʝʥʥʦ Icterohaemorrhagiae, Canicola, ʠ Grippo-
typhosa. ʆʜʥʘʢʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʦʪʩʫʪʩʪʚʫʶʪ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʚʘʢʮʠʥʳ, ʢʦʪʦʨʳʝ ʚʢʣʶ-
ʯʘʶʪ ʚ ʩʚʦʡ ʩʦʩʪʘʚ ʩʣʝʜʫʶʱʠʝ ʩʝʨʦʛʨʫʧʧʳ: Cynopteri, Pomona, Pyrogenes, Autumnalis, 
Ballum, Hebdomadis, Javanica, Australis, Bataviae, Tarassovi ʠ Sejroe, ʧʦʵʪʦʤʫ ʣʝʧʪʦʩʧʠ-
ʨʦʟ ʩʣʝʜʫʝʪ ʚʢʣʶʯʘʪʴ ʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʫ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʩʦʙʘʢ, ʜʝ-
ʤʦʥʩʪʨʠʨʫʶʱʠʭ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʊʘʢʞʝ ʘʢʪʫʘʣʴʥʦʡ 
ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʩʚʝʞʠʭ ʚʘʢʮʠʥʥʳʭ ʰʪʘʤʤʦʚ ʣʝʧʪʦʩʧʠʨ, ʪʘʢ ʢʘʢ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʪʘʤʤʳ ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʫʩʪʘʨʝʚʰʠʤʠ, ʯʪʦ ʤʦʛʣʦ ʧʨʠʚʝʩʪʠ ʢ ʯʘ-
ʩʪʠʯʥʦʡ ʧʦʪʝʨʝ ʠʭ ʠʤʤʫʥʦʛʝʥʥʳʭ ʩʚʦʡʩʪʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʪʨʝʙʫʶʪ ʫʩʠʣʝʥʠʷ ʧʨʦ-
ʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʣʫʯʰʝʥʠʝ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ 
ʣʝʧʪʦʩʧʠʨʦʟʫ ʩʦʙʘʢ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ. ɼʣʷ ʯʝʛʦ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʨʘʟʨʘʙʦʪʢʘ ʠ 
ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʠʚʘʣʝʥʪʥʳʭ ʚʘʢʮʠʥ, ʩʦʜʝʨʞʘʱʠʭ ʘʥʪʠʛʝʥʳ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ 
ʚ ʨʝʛʠʦʥʝ ʩʝʨʦʛʨʫʧʧ ʣʝʧʪʦʩʧʠʨ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʨʝʛʫʣʷʨʥʦʛʦ ʩʝʨʦʣʦʛʠʯʝʩʢʦ-
ʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʨʝʜʠ ʧʦʧʫʣʷʮʠʠ ʩʦʙʘʢ ʛʦʨʦʜʘ. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʃʝʧʪʦʩʧʠʨʦʟ ï ʟʦʦʥʦʟʥʦʝ ʟʘʙʦʣʝʚʘ-

ʥʠʝ, ʚʳʟʳʚʘʝʤʦʝ ʩʧʠʨʦʭʝʪʘʤʠ ʨʦʜʘ Lepto-
spira. ʋ ʩʦʙʘʢ ʦʩʥʦʚʥʦʡ ʧʫʪʴ ʟʘʨʘʞʝʥʠʷ ï 
ʧʨʷʤʦʡ ʠʣʠ ʦʧʦʩʨʝʜʦʚʘʥʥʳʡ ʢʦʥʪʘʢʪ ʩ 
ʤʦʯʦʡ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ-
ʨʝʟʝʨʚʫʘʨʦʚ (ʯʘʱʝ ʛʨʳʟʫʥʦʚ). ʃʝʧʪʦʩʧʠ-
ʨʳ ʧʨʦʥʠʢʘʶʪ ʚ ʢʨʦʚʦʪʦʢ ʯʝʨʝʟ ʧʦʚʨʝ-
ʞʜʸʥʥʫʶ ʢʦʞʫ ʠʣʠ ʩʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ, 
ʧʦʚʨʝʞʜʘʶʪ ʵʥʜʦʪʝʣʠʡ ʩʦʩʫʜʦʚ ʠ ʢʦʣʦʥʠ-
ʟʠʨʫʶʪ ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʝ ʦʨʛʘʥʳ, ʧʨʝʞʜʝ 
ʚʩʝʛʦ ʧʝʯʝʥʴ ʠ ʧʦʯʢʠ [2]. ʆʩʦʙʝʥʥʦʩʪʴ 
ʧʘʪʦʛʝʥʝʟʘ ï ʜʣʠʪʝʣʴʥʦʝ ʧʝʨʩʠʩʪʠʨʦʚʘʥʠʝ 
ʠ ʚʳʜʝʣʝʥʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ʩ ʤʦʯʦʡ, ʯʪʦ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʛʦ ʮʠʨʢʫʣʷʮʠʶ ʚ ʧʨʠʨʦʜʝ. 
ɹʦʣʝʟʥʴ ʦʪʣʠʯʘʝʪʩʷ ʧʦʣʠʤʦʨʬʥʦʡ, ʯʘʩʪʦ 
ʪʷʞʸʣʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ ʩ ʨʠʩʢʦʤ 
ʣʝʪʘʣʴʥʦʛʦ ʠʩʭʦʜʘ [3].  
ʆʩʥʦʚʥʳʝ ʨʝʟʝʨʚʫʘʨʥʳʝ ʭʦʟʷʝʚʘ ï 

ʛʨʳʟʫʥʳ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ Rattus norvegicus, 
ʘ ʪʘʢʞʝ ʜʦʤʘʰʥʠʝ ʞʠʚʦʪʥʳʝ [4]. ɺʦʟʙʫ-
ʜʠʪʝʣʴ ʥʝ ʦʙʣʘʜʘʝʪ ʩʪʨʦʛʦʡ ʚʠʜʦʚʦʡ ʩʧʝ-
ʮʠʬʠʯʥʦʩʪʴʶ ʠ ʩʧʦʩʦʙʝʥ ʠʥʬʠʮʠʨʦʚʘʪʴ 
ʰʠʨʦʢʠʡ ʢʨʫʛ ʭʦʟʷʝʚ. ʇʨʠ ʵʪʦʤ ʦʥʠ ʤʦʛʫʪ 
ʚʳʩʪʫʧʘʪʴ ʢʘʢ ʙʝʩʩʠʤʧʪʦʤʥʳʝ ʥʦʩʠʪʝʣʠ, 
ʠ ʷʚʣʷʪʴʩʷ ʠʩʪʦʯʥʠʢʦʤ ʚʦʟʙʫʜʠʪʝʣʷ ʠʥ-
ʬʝʢʮʠʠ [5]. ʀʥʬʝʢʮʠʦʥʥʳʡ ʘʛʝʥʪ ʚʳʜʝʣʷ-
ʝʪʩʷ ʩ ʤʦʯʦʡ ʟʘʨʘʞʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʯʝʨʝʟ 
7-10 ʜʥʝʡ ʦʪ ʥʘʯʘʣʘ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚ-
ʣʝʥʠʡ ʠ ʤʦʞʝʪ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʦʢʨʫʞʘʶ-
ʱʝʡ ʩʨʝʜʝ ʜʦ 1,5-3 ʣʝʪ [6].  
ʆʩʦʙʝʥʥʦʩʪʴʶ ʠʤʤʫʥʠʪʝʪʘ ʧʨʠ ʣʝʧ-

ʪʦʩʧʠʨʦʟʝ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʠʤʝʝʪ ʪʠʧʦ-
ʩʧʝʮʠʬʠʯʝʩʢʠʡ (ʩʝʨʦʪʠʧʦʚʦʡ) ʭʘʨʘʢʪʝʨ 
[7]. ʆʙʨʘʟʦʚʘʥʠʝ ʘʥʪʠʪʝʣ ʢ ʣʝʧʪʦʩʧʠʨʘʤ 
ʥʘʯʠʥʘʝʪʩʷ ʩ 3-5-ʛʦ ʜʥʷ ʦʪ ʥʘʯʘʣʘ ʧʨʦʷʚ-
ʣʝʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠ ʢ 11-21-

ʤʫ ʪʠʪʨʳ ʘʥʪʠʪʝʣ ʜʦʩʪʠʛʘʶʪ 1:1600. ʇʦ 
ʜʘʥʥʳʤ ʤʥʦʛʠʭ ʘʚʪʦʨʦʚ, ʘʥʪʠʪʝʣʘ ʫ ʧʝʨʝ-
ʙʦʣʝʚʰʠʭ ʩʦʙʘʢ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʪʝʯʝʥʠʝ 
ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ (2-4), ʘ ʠʥʦʛʜʘ ʠ 
ʙʦʣʴʰʝ ʛʦʜʘ [6,8]. 
ʃʝʧʪʦʩʧʠʨʦʟ ʦʩʦʙʝʥʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ 

ʚ ʨʝʛʠʦʥʘʭ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʴʰʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʛʦʜʦʚʳʭ ʦʩʘʜʢʦʚ (ʚʣʘʞʥʳʡ 
ʢʣʠʤʘʪ). ɺ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʩʝʟʦʥʥʘʷ 
ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʣʝʧʪʦʩʧʠʨʦʟʦʤ ʚʘʨʴʠʨʫʝʪ 
ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʥʳʭ 
ʨʝʞʠʤʦʚ ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʠ ʧʝʨʠʦʜʦʚ 
ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʶʪ 
ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʣʝʧʪʦʩʧʠʨ [9]. 
ʅʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʠʥʬʝʢʮʠʶ ʯʘʱʝ ʨʝʛʠʩʪʨʠʨʫʶʪ ʫ ʜʦʤʘʰ-
ʥʠʭ ʠ ʙʨʦʜʷʯʠʭ ʩʦʙʘʢ, ʪʦʛʜʘ ʢʘʢ ʢʦʰʢʠ 
ʧʦʜʚʝʨʞʝʥʳ ʵʪʦʡ ʠʥʬʝʢʮʠʠ ʚ ʟʥʘʯʠʪʝʣʴ-
ʥʦ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ. ʉʦʙʘʢʠ ʧʨʝʜʩʪʘʚʣʷ-
ʶʪ ʩʝʨʴʝʟʥʫʶ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʫʶ ʦʧʘʩ-
ʥʦʩʪʴ ʜʣʷ ʯʝʣʦʚʝʢʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʠ-
ʩʪʝʤʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ 
(ʚʘʢʮʠʥʘʮʠʷ) ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʢʨʘʡʥʝ 
ʚʘʞʥʳ ʢʘʢ ʜʣʷ ʟʘʱʠʪʳ ʟʜʦʨʦʚʴʷ ʧʠʪʦʤ-
ʮʝʚ, ʪʘʢ ʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʩʧʳʰʝʢ 
ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ [1,10]. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 
ʚʘʢʮʠʥ ʪʨʝʙʫʝʪ ʭʦʨʦʰʝʛʦ ʟʥʘʥʠʷ ʨʝʛʠʦ-
ʥʘʣʴʥʦʡ ʵʧʠʟʦʦʪʦʣʦʛʠʠ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ 
ʧʦʣʫʯʠʪʴ ʪʦʣʴʢʦ ʧʫʪʝʤ ʠʟʫʯʝʥʠʷ ʵʪʠʦʣʦ-
ʛʠʯʝʩʢʠʡ ʩʪʨʫʢʪʫʨʳ ʣʦʢʘʣʴʥʦ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʥʳʭ ʩʝʨʦʚʘʨʦʚ ʣʝʧʪʦʩʧʠʨ [11]. 
ʄʥʦʛʠʝ ʫʯʝʥʳʝ ʠʟʫʯʘʣʠ ʧʨʦʙʣʝʤʫ 

ʣʝʧʪʦʩʧʠʨʦʟʘ ʞʠʚʦʪʥʳʭ ʚ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʝ [6,7,12,13,14]. ʅʘ ʪʝʨʨʠʪʦʨʠʠ 
ʛʦʨʦʜʘ ʝʱʝ ʚ ʢʦʥʮʝ 1940-ʭ ʛʦʜʦʚ ʩʬʦʨʤʠ-
ʨʦʚʘʣʩʷ ʩʪʘʮʠʦʥʘʨʥʳʡ ʵʧʠʟʦʦʪʠʯʝʩʢʠʡ 
ʦʯʘʛ ʣʝʧʪʦʩʧʠʨʦʟʘ ʩʦʙʘʢ, ʢʦʪʦʨʳʡ ʩʦʭʨʘ-
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ʥʷʝʪ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʧʨʦʜʦʣʞʘʝʪ 
ʦʩʪʘʚʘʪʴʩʷ ʟʥʘʯʠʤʦʡ ʧʨʦʙʣʝʤʦʡ ʠ ʚ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ [15, 8, 13].  
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʨʝʜʝʣʠʪʴ ʫʨʦ-

ʚʝʥʴ ʩʝʨʦʧʨʝʚʘʣʝʥʪʥʦʩʪʠ ʠ ʠʜʝʥʪʠʬʠʮʠ-
ʨʦʚʘʪʴ ʜʦʤʠʥʠʨʫʶʱʠʝ ʩʝʨʦʛʨʫʧʧʳ ʣʝʧʪʦ-
ʩʧʠʨ, ʘ ʪʘʢʞʝ ʩʝʨʦʛʨʫʧʧʳ ʚ ʘʩʩʦʮʠʘʮʠʠ ʫ 
ʜʦʤʘʰʥʠʭ ʩʦʙʘʢ, ʧʦʜʦʟʨʠʪʝʣʴʥʳʭ ʥʘ ʣʝʧ-
ʪʦʩʧʠʨʦʟ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʘ ʪʘʢʞʝ 
ʨʘʩʩʤʦʪʨʝʪʴ ʨʳʥʦʢ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʚʘʢʮʠʥ 
ʧʨʦʪʠʚ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS  
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʢʘʬʝʜʨʝ 

ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʠʤ. ɺ.ʇ. ʋʨʙʘʥʘ ʌɻɹʆʋ 
ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥ-
ʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠ-
ʥèr ʠ ɻɹʋ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʘʷ ʛʦʨʦʜ-
ʩʢʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷè. ɺ ʢʘʯʝ-
ʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʳʚʦʨʦʪʢʠ 
ʢʨʦʚʠ ʜʦʤʘʰʥʠʭ ʩʦʙʘʢ, ʧʦʜʦʟʨʠʪʝʣʴʥʳʭ 
ʥʘ ʣʝʧʪʦʩʧʠʨʦʟ, ʜʦʩʪʘʚʣʝʥʥʳʝ ʠʟ ʢʦʤʤʝʨ-
ʯʝʩʢʠʭ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʚʝʪʝʨʠʥʘʨʥʳʭ 
ʢʣʠʥʠʢ ʛʦʨʦʜʘ ʚ ɻɹʋ çʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʘʷ ʛʦʨʦʜʩʢʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ 
ʣʘʙʦʨʘʪʦʨʠʷè ʚ ʧʝʨʠʦʜ ʩ ʷʥʚʘʨʷ 2022 ʧʦ 
ʜʝʢʘʙʨʴ 2024 ʛʦʜʘ. ɺʩʝʛʦ ʤʝʪʦʜʦʤ ʨʝʘʢ-
ʮʠʠ ʤʠʢʨʦʘʛʛʣʶʪʠʥʘʮʠʠ (ʈʄɸ) ʧʨʦʘʥʘ-
ʣʠʟʠʨʦʚʘʥ 1381 ʦʙʨʘʟʝʮ. 
ʇʨʦʚʝʜʝʥʠʝ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʥʘ ʣʝʧʪʦʩʧʠʨʦʟ ʠ ʦʮʝʥʢʫ ʨʝʟʫʣʴʪʘ-
ʪʦʚ ʈʄɸ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 
25386-91 [16]. ɼʣʷ ʧʦʩʪʘʥʦʚʢʠ ʈʄɸ ʧʨʠ-
ʤʝʥʷʣʠ ʥʘʙʦʨ ʠʟ 23 ʞʠʚʳʭ ʜʠʘʛʥʦʩʪʠʯʝ-
ʩʢʠʭ ʰʪʘʤʤʦʚ ʣʝʧʪʦʩʧʠʨ, ʧʨʝʜʩʪʘʚʣʷʶ-
ʱʠʭ ʦʩʥʦʚʥʳʝ ʩʝʨʦʛʨʫʧʧʳ, ʮʠʨʢʫʣʠʨʫʶ-
ʱʠʝ ʚ ʈʌ: Australis, Autumnalis, Ballum, 
Bataviae, Canicola, ʉelledony, Cynopteri, 
Djasiman, Grippotyphosa, Hebdomadis, 

Icterohaemorrhagiae, Javanica, Louisiana, 
Manhao, Mini, Panama, Pomona, Pyro-
genes, Ranarum, Sarmin, Sejroe, Shermani, 
Tarassovi. ʉʝʨʦʛʨʫʧʧʳ ʩ ʥʘʠʚʳʩʰʠʤʠ 
ʪʠʪʨʘʤʠ ʩʯʠʪʘʣʠ ʜʦʤʠʥʠʨʫʶʱʠʤʠ, ʘ ʩʝ-
ʨʦʛʨʫʧʧʳ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʪʠʪʨʘʤʠ ð 
ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤʠ. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS  
ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚ-

ʣʝʥ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʝʨʦʧʨʝʚʘʣʝʥʪʥʦʩʪʠ 
ʢ ʣʝʧʪʦʩʧʠʨʘʤ ʩʨʝʜʠ ʜʦʤʘʰʥʠʭ ʩʦʙʘʢ ʛ. 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ (ʪʘʙʣʠʮʘ 1). 
ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, 

ʥʘʠʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ ʩʝʨʦʧʨʝʚʘʣʝʥʪʥʦʩʪʠ 
ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʇʨʠʤʦʨʩʢʦʤ ʨʘʡʦʥʝ ï 
15,7%, ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʂʨʘʩʥʦʛʚʘʨʜʝʡ-
ʩʢʠʡ ʨʘʡʦʥ ï 13,2%, ʥʘ ʪʨʝʪʴʝʤ ï ʅʝʚʩʢʠʡ 
ʨʘʡʦʥ (9,4%). ɼʘʣʝʝ ʩʣʝʜʫʶʪ ʇʫʰʢʠʥ-
ʩʢʠʡ (8,7%), ɺʳʙʦʨʛʩʢʠʡ (7,5%), ʂʨʘʩʥʦ-
ʩʝʣʴʩʢʠʡ (6,9%), ʂʘʣʠʥʠʥʩʢʠʡ (6,8%), 
ʎʝʥʪʨʘʣʴʥʳʡ (6%), ʂʠʨʦʚʩʢʠʡ (3,6%), 
ʄʦʩʢʦʚʩʢʠʡ (3,6%), ʌʨʫʥʟʝʥʩʢʠʡ (3,5%) 
ʠ ɸʜʤʠʨʘʣʪʝʡʩʢʠʡ (2,8%) ʨʘʡʦʥʳ. ʈʝʞʝ 
ʚʩʝʛʦ ʘʥʪʠʪʝʣʘ ʢ ʚʦʟʙʫʜʠʪʝʣʷʤ ʣʝʧʪʦʩʧʠ-
ʨʦʟʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʫ ʩʦʙʘʢ ʠʟ ʇʝʪʨʦ-
ʜʚʦʨʮʦʚʦʛʦ (2,7%), ʂʦʣʧʠʥʩʢʦʛʦ (2,5%), 
ɺʘʩʠʣʝʦʩʪʨʦʚʩʢʦʛʦ (2,2%), ʂʫʨʦʨʪʥʦʛʦ 
(1,9%), ʇʝʪʨʦʛʨʘʜʩʢʦʛʦ (1,7%) ʠ ʂʨʦʥ-
ʰʪʘʜʪʩʢʦʛʦ (1,3%) ʨʘʡʦʥʦʚ (ʨʠʩ.1). ʊʝʨ-
ʨʠʪʦʨʠʘʣʴʥʳʡ ʬʘʢʪʦʨ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ 
ʚ ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʣʝʧʪʦʩʧʠʨʦʟʘ. ʂʨʦʤʝ 
ʪʦʛʦ, ʙʣʠʟʦʩʪʴ ʢ ʚʦʜʦʝʤʘʤ ʠ ʫʚʣʘʞʥʝʥ-
ʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʶ ʚʦʟʙʫʜʠʪʝʣʷ. 
ɼʘʣʴʥʝʡʰʠʤ ʵʪʘʧʦʤ ʥʘʰʝʡ ʨʘʙʦʪʳ 

ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʜʦʤʠʥʠʨʫʶʱʠʭ ʩʝʨʦ-
ʛʨʫʧʧ ʣʝʧʪʦʩʧʠʨ (ʨʠʩ. 2). ʊʘʢʞʝ ʙʳʣʠ 
ʨʘʩʩʤʦʪʨʝʥʳ ʩʝʨʦʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ ʧʨʠ-
ʩʫʪʩʪʚʫʶʪ ʚ ʘʩʩʦʮʠʘʮʠʠ (ʨʠʩ.3). 

ɻʦʜ ʀʩʩʣʝʜʦʚʘʥʦ ʞʠʚʦʪʥʳʭ,  
ʛʦʣʦʚ 

ʇʦʣʦʞʠʪʝʣʴʥʳʝ 
ʅʘʭʦʜʢʠ, ʰʪʫʢ 

% ʧʦʣʦʞʠʪʝʣʴʥʳʭ  
ʨʝʘʢʮʠʡ 

2022 270 69 25,5 

2023 396 273 69,0 

2024 715 293 41,0 

ɺʩʝʛʦ 1381 635 45,9 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʟʮʦʚ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʩʦʙʘʢ  
ʥʘ ʥʘʣʠʯʠʝ ʘʥʪʠʪʝʣ ʢ ʣʝʧʪʦʩʧʠʨʘʤ  
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ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʝ-
ʜʝʣʝʥʠʝ  ʩʝʨʦʧʨʝʚʘ-
ʣʝʥʪʥʦʩʪʠ ʢ  

ʣʝʧʪʦʩʧʠʨʘʤ ʩʨʝʜʠ 
ʩʦʙʘʢ ʧʦ ʨʘʡʦʥʘʤ 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. 

ʈʠʩʫʥʦʢ 2 ï ɼʦʤʠʥʠʨʫʶʱʠʝ ʩʝʨʦʛʨʫʧʧʳ ʣʝʧʪʦʩʧʠʨ. 

ʈʠʩʫʥʦʢ 3 ï ʉʝʨʦʛʨʫʧʧʳ ʣʝʧʪʦʩʧʠʨ ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ ʜʦʤʠʥʠʨʫʶʱʝʡ ʩʝʨʦʛʨʫʧʧʦʡ. 
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ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʩʝʨʦʣʦʛʠʯʝ-
ʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʣʝʧʪʦʩʧʠʨʦʟʘ ʫ ʩʦʙʘʢ ʚ 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʚ ʮʝʣʦʤ ʩʦʛʣʘʩʫʶʪʩʷ ʩ 
ʜʠʥʘʤʠʢʦʡ, ʧʨʦʩʣʝʞʠʚʘʝʤʦʡ ʚ ʧʨʝʜʳʜʫ-
ʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠ-
ʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ (1990ï1999 ʛʛ. ʠ 2005ï
2007 ʛʛ.) ʚ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ 
ʫʩʪʦʡʯʠʚʦ ʜʦʤʠʥʠʨʦʚʘʣʠ ʩʝʨʦʛʨʫʧʧʳ 
Icterohaemorrhagiae ʠ Canicola [12,13], 
ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʩʪʘʙʠʣʴʥʫʶ ʮʠʨʢʫʣʷ-
ʮʠʶ ʚ ʧʦʧʫʣʷʮʠʠ ʩʦʙʘʢ ʛʦʨʦʜʘ. 
ɺ ʧʦʩʣʝʜʫʶʱʝʤ (2012ï2017 ʛʛ.) ʢ 

ʯʠʩʣʫ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʜʦʙʘʚʠʣʘʩʴ ʩʝʨʦ-
ʛʨʫʧʧʘ Grippotyphosa [14], ʯʪʦ, ʦʪʨʘʞʘʝʪ 
ʨʘʩʰʠʨʝʥʠʝ ʩʧʝʢʪʨʘ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʚʦʟ-
ʤʦʞʥʦ, ʩʚʷʟʘʥʥʦʝ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʩʦʩʪʘ-
ʚʝ, ʯʠʩʣʝʥʥʦʩʪʠ ʠʣʠ ʘʨʝʘʣʝ ʨʝʟʝʨʚʫʘʨʥʳʭ 
ʭʦʟʷʝʚ (ʥʘʧʨʠʤʝʨ, ʛʨʳʟʫʥʦʚ) ʠʣʠ ʩ ʜʨʫʛʠ-

ʤʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. 
ʈʝʟʫʣʴʪʘʪʳ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʦʭʨʘʥʷʶʱʝʝʩʷ ʚʝʜʫʱʝʝ 
ʟʥʘʯʝʥʠʝ ʩʝʨʦʛʨʫʧʧʳ Icterohaemorrhagi-
ae. ʆʜʥʘʢʦ ʦʪʣʠʯʠʝʤ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ 
ʚ ʢʘʯʝʩʪʚʝ ʩʣʝʜʫʶʱʝʡ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʩʝ-
ʨʦʛʨʫʧʧʳ Cynopteri. ʕʪʦʪ ʬʘʢʪ ʧʨʝʜʩʪʘʚ-
ʣʷʝʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ, ʪʘʢ ʢʘʢ ʨʘʥʝʝ ʜʘʥ-
ʥʘʷ ʩʝʨʦʛʨʫʧʧʘ ʥʝ ʬʠʛʫʨʠʨʦʚʘʣʘ ʩʨʝʜʠ 
ʜʦʤʠʥʠʨʫʶʱʠʭ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ. 
ʊʘʢʞʝ ʤʳ ʠʟʫʯʠʣʠ ʨʳʥʦʢ ʦʪʝʯʝʩʪʚʝʥ-

ʥʳʭ ʚʘʢʮʠʥ ʧʨʦʪʠʚ ʣʝʧʪʦʩʧʠʨʦʟʘ ʩʦʙʘʢ 
(ʪʘʙʣʠʮʘ 2). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʦʩʪʘʚʝ 
ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʘʢʮʠʥ ʦʪʩʫʪʩʪʚʫʶʪ ʩʝʨʦ-
ʛʨʫʧʧʳ ʣʝʧʪʦʩʧʠʨ, ʢ ʢʦʪʦʨʳʤ ʫ ʦʙʩʣʝʜʦ-
ʚʘʥʥʳʭ ʥʘʤʠ ʞʠʚʦʪʥʳʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝ-
ʥʳ ʘʥʪʠʪʝʣʘ. 
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ʊʘʙʣʠʮʘ 2 ï ʈʦʩʩʠʡʩʢʠʝ ʚʘʢʮʠʥʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ  
ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʣʝʧʪʦʩʧʠʨʦʟʘ ʩʦʙʘʢ 

ɺʓɺʆɼʓ / CONCLUSION  
ʋʩʪʘʥʦʚʣʝʥ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʝʨʦ-

ʧʨʝʚʘʣʝʥʪʥʦʩʪʠ ʢ ʚʦʟʙʫʜʠʪʝʣʷʤ ʣʝʧʪʦ-
ʩʧʠʨʦʟʘ ʩʨʝʜʠ ʩʦʙʘʢ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. 
ɼʦʤʠʥʠʨʫʶʱʝʡ ʩʝʨʦʛʨʫʧʧʦʡ ʚ ʧʝʨʠʦʜ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʢʘʟʘʣʘʩʴ Icterohaemor-
rhagiae, ʘ ʚ ʘʩʩʦʮʠʘʮʠʠ ʯʘʱʝ ʚʩʝʛʦ ʧʨʝʦʙ-
ʣʘʜʘʣʘ ʩʝʨʦʛʨʫʧʧʘ Cynopteri. 
ɸʥʪʠʪʝʣʘ ʢ ʣʝʧʪʦʩʧʠʨʘʤ ʯʘʱʝ ʚʩʝʛʦ 

ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʫ ʩʦʙʘʢ ʠʟ ʇʨʠʤʦʨʩʢʦʛʦ 
(15,7%), ʂʨʘʩʥʦʛʚʘʨʜʝʡʩʢʦʛʦ (13,2%) ʠ 
ʅʝʚʩʢʦʛʦ ʨʘʡʦʥʦʚ (9,4%).  
ʇʨʦʚʝʜʸʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʷʚʠʣʦ 

ʜʚʝ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʚʘʢʮʠʥʦʧʨʦʬʠ-
ʣʘʢʪʠʢʠ ʣʝʧʪʦʩʧʠʨʦʟʘ ʩʦʙʘʢ ʚ ʨʝʛʠʦʥʝ. ɺʦ

-ʧʝʨʚʳʭ, ʩʧʝʢʪʨ ʩʝʨʦʛʨʫʧʧ ʚ ʩʫʱʝʩʪʚʫʶ-
ʱʠʭ ʨʦʩʩʠʡʩʢʠʭ ʚʘʢʮʠʥʘʭ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫ-
ʝʪ ʪʝʢʫʱʝʡ ʮʠʨʢʫʣʷʮʠʠ ʚʦʟʙʫʜʠʪʝʣʷ ʚ 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ. ɺʦ-ʚʪʦʨʳʭ, ʩʘʤʠ ʠʩ-
ʧʦʣʴʟʫʝʤʳʝ ʰʪʘʤʤʳ ʫʩʪʘʨʝʣʠ ʠ ʤʦʛʣʠ 
ʫʪʨʘʪʠʪʴ ʯʘʩʪʴ ʠʤʤʫʥʦʛʝʥʥʳʭ ʩʚʦʡʩʪʚ. 
ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʙʦʨʴʙʳ ʩ ʣʝʧʪʦʩʧʠʨʦʟ-
ʥʦʡ ʠʥʬʝʢʮʠʝʡ ʫ ʩʦʙʘʢ ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘ-
ʙʦʪʢʘ ʧʦʣʠʚʘʣʝʥʪʥʳʭ ʚʘʢʮʠʥ, ʢʦʪʦʨʳʝ ʚ 
ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʙʦʣʝʝ 
ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʝʨʦʛʨʫʧʧ. ʇʨʠ ʠʭ ʩʦʟʜʘ-
ʥʠʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ 
ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥ-
ʪʘ ʠʟ ʢʫʣʴʪʠʚʠʨʦʚʘʥʥʳʭ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦ-
ʚʘʥʥʳʭ ʣʦʢʘʣʴʥʳʭ ʩʝʨʦʚʘʨʦʚ ʣʝʧʪʦʩʧʠʨ. 
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ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʪʨʝʙʫʶʪ ʫʩʠʣʝ-
ʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, 
ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʣʫʯʰʝʥʠʝ ʵʧʠʟʦʦʪʠʯʝ-
ʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʣʝʧʪʦʩʧʠʨʦʟʫ ʩʦʙʘʢ ʚ 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʦʩʦʙʝʥʥʦ ʚ ʨʘʡʦʥʘʭ ʩ 
ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʝʨʦʧʨʝʚʘʣʝʥʪʥʦʩʪʠ, ʘ 
ʪʘʢʞʝ ʨʝʛʫʣʷʨʥʦʛʦ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦ-
ʥʠʪʦʨʠʥʛʘ ʧʦʧʫʣʷʮʠʠ ʞʠʚʦʪʥʳʭ ʜʣʷ ʦʪ-
ʩʣʝʞʠʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʩʝʨʦʛʨʫʧʧʦʚʦʡ 
ʩʪʨʫʢʪʫʨʳ ʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦ-
ʚʦʜʠʤʳʭ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝʨ. 
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ABSTRACT 
Leptospirosis is a zoonotic disease that 

occurs predominantly in dogs in megacities, 
which makes the control and prevention of 
this disease particularly relevant for protect-
ing the health of pets and the general popula-
tion. Dogs become infected through contact 
with the urine of carriers or through contam-
inated environments where leptospires per-
sist for long periods [1]. Serological moni-
toring was conducted to identify the domi-
nant leptospire serogroup in dogs in St. Pe-
tersburg. It was found that in the period from 
2022 to 2024, the predominant serogroup 
was Icterohaemorrhagiae (463 cases), which 
is confirmed by high antibody titers up to 
1:1600. When analyzing antibodies to 
serogroups in association with the dominant 
serogroup, Cynopteri (52 samples) and Po-
mona (50 samples) were the most common. 
The lowest number of findings (3 samples 
each) was recorded for the serogroups Bata-
viae, Tarassovi, and Sejroe. The use of a dog 
leptospirosis vaccine provides protection 
against certain serogroups, namely Ictero-
haemorrhagiae, Canicola, and Grippotypho-
sa. However, there are no domestic vaccines 
in the Russian Federation that include the 
following serogroups: Cynopteri, Pomona, 
Pyrogenes, Autumnalis, Ballum, Hebdomad-
is, Javanica, Australis, Bataviae, Tarassovi, 
and Sejroe. Therefore, leptospirosis should 
be included in the differential diagnosis of 
vaccinated dogs showing clinical signs of an 
infectious disease. Another important task is 
to find fresh vaccine strains of leptospires, as 
the currently used strains are quite outdated, 
which may have led to a partial loss of their 
immunogenic properties. The obtained data 
require strengthening of preventive measures 
aimed at improving the epizootic situation of 
leptospirosis in dogs in St. Petersburg. The 
development and use of polyvalent vaccines 
containing antigens of the most common 
leptospire serogroups in the region, as well 
as the implementation of a regular serologi-
cal monitoring system among the city's dog 
population, are of great importance. 
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ʈɽʌɽʈɸʊ  
ɺʳʜʝʣʝʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʤ ʪʠʪʨʝ ʷʚʣʷʝʪʩʷ 
ʩʫʱʝʩʪʚʝʥʥʳʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʥʘʣʠʯʠʷ ʧʥʝʚʤʦʥʠʠ, ʦʩʣʦʞʥʝʥʥʦʡ 
ʠʥʬʝʢʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ʆʧʨʝʜʝʣʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ 
ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʧʦʟʚʦʣʷʝʪ ʧʦʜʦʙʨʘʪʴ ʘʜʝʢʚʘʪʥʫʶ ʘʥʪʠ-
ʙʠʦʪʠʢʦʪʝʨʘʧʠʶ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʤʠʢʨʦʙʥʦʛʦ ʩʦʩʪʘʚʘ ʤʠʢʨʦʬʣʦʨʳ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʚ ʤʘʪʝʨʠʘʣʝ, ʧʦʣʫʯʝʥʥʦʤ ʧʫʪʝʤ 
ʙʨʦʥʭʦʘʣʴʚʝʦʣʷʨʥʦʛʦ ʣʘʚʘʞʘ ʦʪ ʙʦʣʴʥʳʭ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ ʩʦʙʘʢ, ʠ ʥʝʢʦʪʦʨʳʭ ʩʚʦʡʩʪʚ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʫ ʞʠʚʦʪʥʳʭ ʩ ʦʩʪʨʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʦʧʠʩʳʚʘʝʪ 
ʨʝʟʫʣʴʪʘʪʳ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʦʪ 72 ʩʦʙʘʢ ʩ ʧʨʠʟʥʘʢʘʤʠ 
ʦʩʪʨʦʡ ʧʥʝʚʤʦʥʠʠ. ɾʠʚʦʪʥʳʤ ʧʦʜ ʩʝʜʘʮʠʝʡ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʦʮʝʜʫʨʘ ʙʨʦʥʭʦʘʣʴʚʝʦʣʷʨʥʦ-
ʛʦ ʣʘʚʘʞʘ (ɹɸʃ), ʦʪʦʙʨʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʦʪʧʨʘʚʣʷʣʩʷ ʥʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘ-
ʥʠʝ. ʋ 65 % ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʧʥʝʚʤʦʥʠʷ ʜʦʩʪʦʚʝʨʥʦ ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ ʙʘʢʪʝʨʠʘʣʴʥʦʡ 
ʵʪʠʦʣʦʛʠʝʡ. ʋ 57 % ʩʦʙʘʢ ʚʩʪʨʝʯʘʣʠ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 
ʦʙʨʘʟʮʘʭ ɹɸʃ, ʠ ʧʦʵʪʦʤʫ ʪʝʨʘʧʠʷ ʧʦʜʙʠʨʘʣʘʩʴ ʩ ʫʯʝʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɸʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʩʪʨʝʯʘ-
ʣʠ ʚ ʢʘʞʜʦʤ ʦʙʨʘʟʮʝ ɹɸʃ, ʧʨʠʯʝʤ ʫ 5 ʩʦʙʘʢ ʙʘʢʪʝʨʠʠ ʙʳʣʠ ʨʝʟʠʩʪʝʥʪʥʳ ʢʦ ʚʩʝʤ ʠʩʩʣʝ-
ʜʦʚʘʥʥʳʤ ʛʨʫʧʧʘʤ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʵʪʠ ʩʦʙʘʢʠ ʧʦʛʠʙʣʠ. ʉʦʯʝʪʘʥʥʫʶ ʠʥ-
ʬʝʢʮʠʶ (ʥʘʣʠʯʠʝ ʙʦʣʝʝ ʦʜʥʦʛʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ ʚ ɹɸʃ) ʦʙʥʘʨʫʞʠʚʘʣʠ ʚ 51,7 % ʩʣʫʯʘʝʚ. 
ʏʘʱʝ ʚʩʝʛʦ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʳʝ ʰʪʘʤʤʳ ʙʳʣʠ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʙʝʪʘ-ʣʘʢʪʘʤʘʤ ʠ 
ʪʝʪʨʘʮʠʢʣʠʥʘʤ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʯʘʩʪʦʪʦʡ ʠʭ ʥʘʟʥʘʯʝʥʠʷ. ʀʟ 34 ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ɹɸʃ 
ʚʠʜʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 91,2 % ʚʭʦʜʠʣʦ ʚ ʩʦʩʪʘʚ ʥʦʨʤʦʬʣʦʨʳ ʠʣʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ 
ʪʨʘʥʟʠʪʦʨʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʘʧʧʘʨʘʪʘ ʜʳʭʘʥʠʷ ʠʣʠ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ, ʧʦʵʪʦʤʫ ʠʥʪʝʨʧʨʝʪʘ-
ʮʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ.  
ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʠ Pasteurella multocida, Escherichia coli, Streptococcus fryi. 
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ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ɼʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ ʥʝ ʷʚʣʷʶʪʩʷ ʩʪʝ-

ʨʠʣʴʥʳʤʠ, ʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 
ʤʠʢʨʦʬʣʦʨʘ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʩʧʦʩʦʙʥʘ 
ʦʩʣʦʞʥʠʪʴ ʪʝʯʝʥʠʝ ʧʥʝʚʤʦʥʠʠ (ʠʣʠ ʧʨʠ-
ʩʦʝʜʠʥʠʪʴʩʷ ʢ ʚʦʩʧʘʣʝʥʠʶ ʣʝʛʦʯʥʦʡ ʪʢʘ-
ʥʠ) [1, 9]. ʄʥʦʛʠʝ ʘʚʪʦʨʳ ʩʚʷʟʳʚʘʶʪ ʵʪʦ ʩ 
ʦʩʣʘʙʣʝʥʠʝʤ ʠʤʤʫʥʠʪʝʪʘ, ʚʦʟʜʝʡʩʪʚʠʝʤ 
ʩʪʨʝʩʩʘ ʠʣʠ ʧʣʦʭʠʭ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ, 
ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʦʡ ʠʣʠ ʧʨʦʪʠʚʦʨʘʢʦ-
ʚʦʡ ʪʝʨʘʧʠʝʡ, ʪʨʘʚʤʘʤʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ 
ʠʣʠ ʦʧʝʨʘʪʠʚʥʳʤʠ ʚʤʝʰʘʪʝʣʴʩʪʚʘʤʠ ʥʘ 
ʥʝʡ, ʷʪʨʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ (ʥʘʧʨʠʤʝʨ, 
ʠʥʪʫʙʘʮʠʷ ʪʨʘʭʝʠ, ʧʠʪʘʥʠʝ ʯʝʨʝʟ ʥʦʩʦʞʝ-
ʣʫʜʦʯʥʳʡ ʟʦʥʜ, ʪʨʘʭʝʦʩʪʦʤʠʷ, ʠʩʢʫʩ-
ʩʪʚʝʥʥʘʷ ʚʝʥʪʠʣʷʮʠʷ ʣʝʛʢʠʭ, ʪʦʨʘʢʘʣʴʥʘʷ 
ʠʣʠ ʘʙʜʦʤʠʥʘʣʴʥʘʷ ʭʠʨʫʨʛʠʷ, ʧʦʩʪʦʷʥ-
ʥʳʡ ʚʥʫʪʨʠʚʝʥʥʳʡ ʢʘʪʝʪʝʨ, ʟʘʛʨʷʟʥʝʥʥʳʝ 
ʠʥʬʫʟʠʦʥʥʳʝ ʨʘʩʪʚʦʨʳ). ʇʦʤʠʤʦ ʵʪʠʭ 
ʧʨʠʯʠʥ, ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʷ ʤʦʞʝʪ ʙʳʪʴ 
ʦʙʫʩʣʦʚʣʝʥʘ ʘʥʘʪʦʤʠʯʝʩʢʠʤʠ ʠʣʠ ʬʫʥʢ-
ʮʠʦʥʘʣʴʥʳʤʠ ʙʦʣʝʟʥʷʤʠ (ʥʘʧʨʠʤʝʨ, ʙʨʘ-
ʭʠʮʝʬʘʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ, ʛʠʧʦʧʣʘʟʠʷ 
ʪʨʘʭʝʠ, ʜʠʩʢʠʥʝʟʠʷ ʤʝʨʮʘʪʝʣʴʥʦʛʦ ʵʧʠʪʝ-
ʣʠʷ). ɹʦʣʝʟʥʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 
ʪʨʘʢʪʘ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʨʚʦʪʝ ʠʣʠ ʨʝʛʫʨʛʠ-
ʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʙʦʣʝʟʥʠ, 
ʧʨʠʚʦʜʷʱʠʝ ʢ ʠʩʪʦʱʝʥʠʶ (ʥʘʧʨʠʤʝʨ, 
ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʩʠʥʜʨʦʤ ʂʫʰʠʥʛʘ, ʭʨʦ-
ʥʠʯʝʩʢʘʷ ʧʦʯʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʙʦ-
ʣʝʟʥʠ ʧʝʯʝʥʠ), ʪʦʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʢʘʯʝ-
ʩʪʚʝ ʵʪʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʨʘʟʚʠʪʠʷ 
ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ [5, 7, 10, 11].   
ʉʤʝʨʪʥʦʩʪʴ ʧʨʠ ʙʦʣʴʰʠʥʩʪʚʝ ʠʥʬʝʢ-

ʮʠʡ ʘʧʧʘʨʘʪʘ ʜʳʭʘʥʠʷ ʥʝʚʳʩʦʢʘʷ, ʥʦ ʚʘ-
ʨʴʠʨʫʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʛʠʦʥʘ ʠ ʚʨʝ-
ʤʝʥʠ ʛʦʜʘ [5]. ʅʦ ʧʥʝʚʤʦʥʠʷ ʦʧʘʩʥʘ ʪʝʤ, 
ʯʪʦ ʤʦʞʝʪ ʧʨʦʪʝʢʘʪʴ ʩʚʝʨʭʦʩʪʨʦ ʠ ʚʳʟʳ-
ʚʘʪʴ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʦʩʣʦʞʥʝʥʠʷ, ʯʪʦ ʚ 
ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ (ʚʦʟʨʘʩʪ, 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʭʨʦʥʠʯʝʩʢʠʝ 
ʙʦʣʝʟʥʠ) ʤʦʞʝʪ ʙʳʪʴ ʣʝʪʘʣʴʥʦ [13]. 
ʅʘʣʠʯʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʜʠʘʛʥʦ-

ʩʪʠʯʝʩʢʠʭ ʪʠʪʨʘʭ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ 
ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʥʘʣʠʯʠʷ ʙʘʢʪʝʨʠʘʣʴʥʦʡ 
ʧʥʝʚʤʦʥʠʠ [5, 10, 11]. ʆʧʨʝʜʝʣʝʥʠʝ ʯʫʚ-
ʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʦʚ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʧʦʤʦʛʘʝʪ ʚʨʘʯʫ 
ʧʦʜʦʙʨʘʪʴ ʘʜʝʢʚʘʪʥʫʶ ʪʝʨʘʧʠʶ [11]. 
ʊʢʘʥʠ ʠ ʦʨʛʘʥʳ, ʩʦʦʙʱʘʶʱʠʝʩʷ ʩ 

ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ, ʷʚʣʷʶʪʩʷ ʩʪʝʨʠʣʴʥʳʤʠ 

ʪʦʣʴʢʦ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʘ 
ʜʘʣʝʝ ʟʘʩʝʣʷʶʪʩʷ ʩʦʙʩʪʚʝʥʥʦʡ ʤʠʢʨʦʬʣʦ-
ʨʦʡ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʤ 
ʬʘʢʪʦʨʦʤ ʟʘʱʠʪʳ, ʘ ʤʦʞʝʪ ʠ ʠʩʪʦʯʥʠʢʦʤ 
ʠʥʬʝʢʮʠʡ ʚ ʩʣʫʯʘʝ ʩʥʠʞʝʥʠʷ ʠʤʤʫʥʠʪʝ-
ʪʘ. ʊʦʣʴʢʦ ʚ ʩʘʤʦʡ ʛʣʫʙʠʥʝ ʣʝʛʢʠʭ ʤʠʢʨʦ-
ʬʣʦʨʘ ʚ ʥʦʨʤʝ ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ [6].  
ʊʝ ʚʠʜʳ ʤʠʢʨʦʙʦʚ, ʯʪʦ ʚ ʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʜʳʭʘʪʝʣʴʥʳʭ 
ʧʫʪʷʭ, ʦʙʦʟʥʘʯʘʶʪ ʢʘʢ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 
ʧʦʩʪʦʷʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ (ʦʥʘ ʞʝ ï ʠʥʜʠ-
ʛʝʥʥʘʷ, ʦʙʣʠʛʘʪʥʘʷ, ʛʣʘʚʥʘʷ), ʘ ʪʝ ʚʠʜʳ, 
ʯʪʦ ʫʩʪʫʧʘʶʪ ʧʦʩʪʦʷʥʥʳʤ ʧʦ ʧʣʦʪʥʦʩʪʠ 
ʟʘʩʝʣʝʥʠʷ, ʧʨʠʯʠʩʣʷʶʪ ʢ ʬʘʢʫʣʴʪʘʪʠʚ-
ʥʳʤ, ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʤ. ʇʨʠʤʝʨ ʬʘ-
ʢʫʣʴʪʘʪʠʚʥʦʛʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ ʫ ʩʦʙʘʢ ï 
Pasteurella multocida [6, 14, 15].  
ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ ʘʚʪʦʨʦʚ, ʚ ʩʦʩʪʘʚʝ 

ʥʦʨʤʦʙʠʦʪʳ ʪʨʘʭʝʠ ʠ ʢʨʫʧʥʳʭ ʙʨʦʥʭʦʚ 
ʚʩʪʨʝʯʘʶʪʩʷ Neisseria spp., Staphylococcus 
spp., Corinebacterium spp., Streptococcus 
spp., Micrococcus spp., Moraxella spp., Lac-
tobacillus spp., Escherichia coli, ʨʝʞʝ ʫʩʪʘ-
ʥʘʚʣʠʚʘʣʦʩʴ ʥʦʩʠʪʝʣʴʩʪʚʦ Proteus vulgar-
is, Preudomonas aeruginosa, Clostridium 
spp., ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʘʵʨʦʙʥʳʭ ʙʘʮʠʣʣ ʚ 
ʟʥʘʯʠʤʳʭ ʪʠʪʨʘʭ (ʦʪ 103). ʄʝʭʘʥʠʟʤ ʟʘ-
ʱʠʪʳ ʦʪ ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʨʘʟʥʦ-
ʦʙʨʘʟʝʥ, ʚ ʦʩʥʦʚʥʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʥʢʫ-
ʨʝʥʪʥʦʡ ʙʦʨʴʙʝ ʠ ʧʨʝʧʷʪʩʪʚʠʠ ʘʜʛʝʟʠʠ. 
ʇʦʤʠʤʦ ʵʪʦʛʦ, Streptococcus spp., Staphy-
lococcus spp., Neisseria spp., Escherichia 
coli   ʚʳʨʘʙʘʪʳʚʘʶʪ ʙʘʢʪʝʨʠʦʮʠʥʳ, ʘ Lac-
tobacillus spp. ï ʘʥʪʠʙʠʦʪʠʢʦʧʦʜʦʙʥʳʝ 
ʚʝʱʝʩʪʚʘ. ʊʘʢʞʝ ʥʦʨʤʦʬʣʦʨʘ ʧʦʛʣʦʱʘʝʪ 
ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʦʩʪʘ ʠ ʢʦʣʦʥʠʟʘʮʠʠ 
ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ (ʚ ʪʦʤ ʯʠʩʣʝ ʞʝʣʝ-
ʟʦ), ʙʝʟ ʢʦʪʦʨʳʭ ʧʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʳ ʥʝ ʩʤʦʛʫʪ ʨʘʟʤʥʦʞʘʪʴʩʷ [6, 12].  
ɺ ʨʫʢʦʚʦʜʩʪʚʝ ʧʦ ʠʥʬʝʢʮʠʦʥʥʳʤ ʙʦ-

ʣʝʟʥʷʤ ʢʦʰʝʢ ʠ ʩʦʙʘʢ ʗ. ʈʵʤʩʠ ʠ ɹ. ʊʝʥ-
ʥʘʥʪʘ (2019) ʦʧʠʩʘʥʳ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 
ʚʩʪʨʝʯʘʝʤʳʝ ʠʥʬʝʢʮʠʠ ʘʧʧʘʨʘʪʘ ʜʳʭʘʥʠʷ 
ʫ ʩʦʙʘʢ ï ɻ ʪʦ ʧʘʨʘʛʨʠʧʧ ʩʦʙʘʢ, ʘʜʝʥʦʚʠ-
ʨʦʟ ʩʦʙʘʢ, ʯʫʤʘ ʧʣʦʪʦʷʜʥʳʭ, ʤʠʢʦʧʣʘʟ-
ʤʦʟ, ʙʦʨʜʝʪʝʣʣʝʟ, ʧʘʩʪʝʨʝʣʣʝʟ. Streptococ-
cus zooepidemucus, Bordetella bronchisepti-
ca ʠ Mycobacterium spp. ʤʦʛʫʪ ʧʝʨʝʜʘ-
ʚʘʪʴʩʷ ʜʨʫʛʠʤ ʞʠʚʦʪʥʳʤ, ʥʦ ʙʦʣʴʰʠʥ-
ʩʪʚʦ ʜʨʫʛʠʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ 
ʧʨʠ ʧʦʨʘʞʝʥʠʠ ʥʠʞʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫ-
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ʪʝʡ ʙʦʣʴʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʥʝ ʟʘʨʘʟʥʳ [5, 
12]. 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʘ ʣʦʢʘʣʠʟʘʮʠʠ 

ʠʥʬʝʢʮʠʠ ʠʩʧʦʣʴʟʫʶʪ ʨʝʥʪʛʝʥʦʛʨʘʬʠʶ, 
ʵʥʜʦʩʢʦʧʠʶ [2], ʢʦʤʧʴʶʪʝʨʥʫʶ ʪʦʤʦʛʨʘ-
ʬʠʶ, ʤʘʛʥʠʪʦ-ʨʝʟʦʥʘʥʩʥʫʶ ʪʦʤʦʛʨʘʬʠʶ, 
ʫʣʴʪʨʘʟʚʫʢʦʚʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʠ ʚʟʷʪʠʝ 
ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʜʣʷ ʝʛʦ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʤʠʢʨʦʙʠʦʣʦʛʠ-
ʯʝʩʢʠʡ, ʮʠʪʦʣʦʛʠʯʝʩʢʠʡ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-
ʛʝʥʝʪʠʯʝʩʢʠʡ ʤʝʪʦʜʳ [5]. ʎʝʣʴʶ ʜʘʥʥʦʡ 
ʨʘʙʦʪʳ ̫ ʚʣʷʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʠʢʨʦʙ-
ʥʦʛʦ ʩʦʩʪʘʚʘ ʤʠʢʨʦʬʣʦʨʳ ʜʳʭʘʪʝʣʴʥʳʭ 
ʧʫʪʝʡ ʚ ʤʘʪʝʨʠʘʣʝ, ʧʦʣʫʯʝʥʥʦʤ ʧʫʪʝʤ 
ʙʨʦʥʭʦʘʣʴʚʝʦʣʷʨʥʦʛʦ ʣʘʚʘʞʘ ʦʪ ʙʦʣʴʥʳʭ 
ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ ʩʦʙʘʢ, ʠ ʥʝʢʦʪʦʨʳʭ 
ʩʚʦʡʩʪʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʫ ʞʠʚʦʪʥʳʭ ʩ 
ʦʩʪʨʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʝ ʚʝ-

ʪʝʨʠʥʘʨʥʦʡ ʢʣʠʥʠʢʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʚ 
ʧʝʨʠʦʜ ʩ ʩʝʥʪʷʙʨʷ 2023 ʛʦʜʘ ʧʦ ʬʝʚʨʘʣʴ 
2026 ʛʦʜʘ. 
ɼʣʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʦʪʦʙʨʘʥʳ 72 ʢʣʠ-

ʥʠʯʝʩʢʠʭ ʩʣʫʯʘʷ ʧʥʝʚʤʦʥʠʠ ʫ ʩʦʙʘʢ, ʚ 
ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝ-
ʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʨʦʥʭʦʘʣʴʚʝʦʣʷʨʥʦʛʦ 
ʣʘʚʘʞʘ. ʇʨʦʮʝʜʫʨʫ ʧʨʦʚʦʜʠʣʠ ʧʦʜ ʩʝʜʘ-
ʮʠʝʡ, ʧʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʚʘ ʩʧʦʩʦʙʘ 
ï çʩʣʝʧʦʡè (ʙʝʟ ʙʨʦʥʭʦʩʢʦʧʘ) ʠʣʠ ʦʙʳʯ-
ʥʳʡ (ʩ ʙʨʦʥʭʦʩʢʦʧʦʤ). ʏʝʨʝʟ ʪʨʘʭʝʘʣʴ-
ʥʫʶ ʪʨʫʙʢʫ ʚʚʦʜʠʣʠ ʪʝʧʣʳʡ ʩʪʝʨʠʣʴʥʳʡ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ (5-10 ʤʣ ʘʣʠʢ-
ʚʦʪʳ) ʚ ʢʦʣʠʯʝʩʪʚʝ ʜʦ 5 ʤʣ/ʢʛ (20-100 ʤʣ 
ʩʦʙʘʢʘʤ) ʯʝʨʝʟ ʢʘʪʝʪʝʨ, ʧʦʤʝʱʝʥʥʳʡ ʚ 
ʙʠʦʧʩʠʡʥʳʡ ʢʘʥʘʣ, ʠ ʪʫʪ ʞʝ ʦʪʩʘʩʳʚʘʣʠ 
ʦʙʨʘʪʥʦ. 
ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʙʨʦʥʭʦʘʣʴʚʝʦʣʷʨʥʦ-

ʛʦ ʣʘʚʘʞʘ ʤʘʪʝʨʠʘʣ ʧʝʨʝʥʦʩʠʣʠ ʚ ʪʨʘʥʩ-
ʧʦʨʪʥʫʶ ʩʨʝʜʫ ʕʡʤʩʘ, ʜʦʩʪʘʚʣʷʣʩʷ ʚ ʣʘ-
ʙʦʨʘʪʦʨʠʶ. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝ-
ʜʦʚʘʥʠʝ ʚʳʧʦʣʥʷʣʠ ʚ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʦʡ 
ʣʘʙʦʨʘʪʦʨʠʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ.  
ʆʙʨʘʟʮʳ ʧʝʨʚʠʯʥʦ ʚʳʩʝʠʚʘʣʠ ʚ ʦʙʲʝ-

ʤʝ 100 ʤʢʣ ʥʘ ʯʘʰʢʫ ʇʝʪʨʠ ʩ ʢʨʦʚʷʥʳʤ 
ʘʛʘʨʦʤ (ʩ ʜʦʙʘʚʣʝʥʠʝʤ 5 % ʜʝʬʠʙʨʠʥʠʨʦ-
ʚʘʥʥʦʡ ʙʘʨʘʥʴʝʡ ʢʨʦʚʠ) ʜʣʷ ʚʳʜʝʣʝʥʠʷ 
ʯʠʩʪʦʡ ʢʫʣʴʪʫʨʳ, ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʘʷ ʩʨʝʜʘ 
ʧʦʜʭʦʜʠʪ ʜʣʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʤʠʢʨʦʦʨ-
ʛʘʥʠʟʤʦʚ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ 

MALDI-TOF, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʜʝʥʪʠʬʠ-
ʮʠʨʦʚʘʥʥʳʝ ʢʫʣʴʪʫʨʳ ʠʩʩʣʝʜʦʚʘʣʠ ʩ ʧʦ-
ʤʦʱʴʶ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʛʦ ʜʠʩʢʦ-
ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʤʝʪʦʜʘ EUCAST ʜʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦ-
ʩʪʠ. ʀʩʩʣʝʜʦʚʘʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʧʨʝ-
ʧʘʨʘʪʘʤ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʩʣʝʜʫʶʱʠʤ 
ʢʣʘʩʩʘʤ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ: ʙʝʪʘ
-ʣʘʢʪʘʤʳ, ʬʪʦʨʭʠʥʦʣʦʥʳ, ʢʘʨʙʘʧʝʥʝʤʳ, 
ʪʝʪʨʘʮʠʢʣʠʥʳ, ʤʘʢʨʦʣʠʜʳ, ʘʤʠʥʦʛʣʠʢʦʟʠ-
ʜʳ, ʩʫʣʴʬʘʥʠʣʘʤʠʜʳ. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ɺ ʧʦʣʫʯʝʥʥʳʭ ɹɸʃ ʦʙʥʘʨʫʞʠʣʠ ʩʣʝ-

ʜʫʶʱʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ: Achromobacter 
xyloxidans ʫ ʦʜʥʦʡ ʩʦʙʘʢʠ, Acinetobacter 
baumannii ʫ 2 ʩʦʙʘʢ, Acinetobacter noso-
comialis ʫ ʦʜʥʦʡ ʩʦʙʘʢʠ, Acinetobacter 
pittii ʫ ʦʜʥʦʡ ʩʦʙʘʢʠ, Acinetobacter radio-
resistens ʫ ʦʜʥʦʡ ʩʦʙʘʢʠ, Bergeyella zoo-
helcum ʫ ʦʜʥʦʡ ʩʦʙʘʢʠ, Bordetella bronchi-
septica ʫ 4 ʩʦʙʘʢ, Enterobacter cloacae ʫ 
ʜʚʫʭ ʩʦʙʘʢ, Enterococcus faecalis ʫ 3 ʩʦ-
ʙʘʢ, Escherichia coli ʫ 11 ʩʦʙʘʢ, Klebsiella 
oxytoca ʫ ʦʜʥʦʡ ʩʦʙʘʢʠ, Klebsiella pneu-
moniae ʫ 6 ʩʦʙʘʢ, Moraxella canis ʫ ʦʜʥʦʡ 
ʩʦʙʘʢʠ, Neisseria weaver ʫ ʦʜʥʦʡ ʩʦʙʘʢʠ, 
Pasteurella spp. ʫ 25 ʩʦʙʘʢ, ʠʟ ʥʠʭ ʜʦ ʨʦʜʘ 
ʦʧʨʝʜʝʣʝʥʳ ʫ 8 ʩʦʙʘʢ, Pasteurella canis ʫ 
6 ʩʦʙʘʢ, Pasteurella dagmatis ʫ 2 ʩʦʙʘʢ, 
Pasteurella multocida ʫ 7 ʩʦʙʘʢ, Pasteurella 
stomatis ʫ 2 ʩʦʙʘʢ, Proteus mirabilis ʫ ʦʜ-
ʥʦʡ ʩʦʙʘʢʠ, Pseudomonas stutzeri ʫ ʦʜʥʦʡ 
ʩʦʙʘʢʠ, Raoultella ornithinolytica ʫ ʦʜʥʦʡ 
ʩʦʙʘʢʠ, Serratia marcescens ʫ ʦʜʥʦʡ ʩʦʙʘ-
ʢʠ, Staphylococcus epidermidis ʫ ʦʜʥʦʡ 
ʩʦʙʘʢʠ, Staphylococcus haemolyticus ʫ ʦʜ-
ʥʦʡ ʩʦʙʘʢʠ, Staphylococcus pseudinterme-
dius ʫ 5 ʩʦʙʘʢ, Staphylococcus schleiferi ʫ 2 
ʩʦʙʘʢ, Streptococcus agalactiae ʫ 2 ʩʦʙʘʢ, 
Streptococcus anginosus ʫ ʦʜʥʦʡ ʩʦʙʘʢʠ, 
Streptococcus canis ʫ 9 ʩʦʙʘʢ, Streptococ-
cus dysgalactiae ʫ ʦʜʥʦʡ ʩʦʙʘʢʠ, Strepto-
coccus fryi ʫ 13 ʩʦʙʘʢ, Streptococcus lute-
tiensis ʫ ʦʜʥʦʡ ʩʦʙʘʢʠ, Streptococcus minor 
ʫ ʦʜʥʦʡ ʩʦʙʘʢʠ, Streptococcus viridans ʫ 
ʦʜʥʦʡ ʩʦʙʘʢʠ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ 

ʚʳʷʚʣʝʥʦ ʤʥʦʛʦʦʙʨʘʟʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 
(34 ʚʠʜʘ). ʅʦ 17,8 % ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʦʙʘʢ 
ʧʦʩʝʚʳ ʦʢʘʟʘʣʠʩʴ ʩʪʝʨʠʣʴʥʳʤʠ (13 ʠʟ 73 
ʦʙʨʘʟʮʦʚ), ʘ ʫ 35,0 % ʞʠʚʦʪʥʳʭ (21 ʠʟ 60 
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ʦʙʨʘʟʮʦʚ) ʢʦʣʠʯʝʩʪʚʦ ʥʘʡʜʝʥʥʳʭ ʤʠʢʨʦ-
ʦʨʛʘʥʠʟʤʦʚ ʙʳʣʦ ʤʝʥʴʰʝ ʢʣʠʥʠʯʝʩʢʠ 
ʟʥʘʯʠʤʦʛʦ ʪʠʪʨʘ (ʤʝʥʝʝ 103). ʊʘʢʠʤ ʦʙʨʘ-
ʟʦʤ, ʜʦʩʪʦʚʝʨʥʦ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʥʘʣʠʯʠʠ 
ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʵʪʠʦʣʦʛʠʠ ʪʦʣʴʢʦ ʫ 65 % 
ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʩ ʢʣʠʥʠʯʝʩʢʠʤ 
ʜʠʘʛʥʦʟʦʤ çʦʩʪʨʘʷ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʷè. 
ɹʦʣʴʰʠʥʩʪʚʦ ʦʧʠʩʘʥʥʳʭ ʰʪʘʤʤʦʚ 

(91,2 %) ʚʭʦʜʠʣʦ ʚ ʩʦʩʪʘʚ ʥʦʨʤʦʬʣʦʨʳ 
ʠʣʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ ʪʨʘʥʟʠʪʦʨʥʦʡ 
ʤʠʢʨʦʬʣʦʨʳ ʘʧʧʘʨʘʪʘ ʜʳʭʘʥʠʷ ʠʣʠ ʨʦʪʦ-
ʚʦʡ ʧʦʣʦʩʪʠ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʠ 
Pasteurella multocida (7 ʦʙʨʘʟʮʦʚ) (ʨʠʩ.), 
Escherichia coli (11 ʦʙʨʘʟʮʦʚ), Streptococ-
cus fryi (13 ʦʙʨʘʟʮʦʚ), ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 
ʜʘʥʥʳʤʠ ʣʠʪʝʨʘʪʫʨʳ [14, 15].  

ʈʠʩʫʥʦʢ 1 ï ʂʫʣʴʪʫʨʘ Pasteurella  
multocida, ʧʦʣʫʯʝʥʥʘʷ ʠʟ ɹɸʃ ʙʦʣʴʥʦʡ  

ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ ʩʦʙʘʢʠ. 

ɸʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʚʩʪʨʝʯʘ-
ʣʠ ʫ 47 ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʨʠʯʝʤ ʫ 5 ʩʦ-
ʙʘʢ ʙʘʢʪʝʨʠʠ ʙʳʣʠ ʨʝʟʠʩʪʝʥʪʥʳ ʢʦ ʚʩʝʤ 
ʠʩʩʣʝʜʦʚʘʥʥʳʤ ʛʨʫʧʧʘʤ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʚ 
ʜʘʣʴʥʝʡʰʝʤ ʵʪʠ ʩʦʙʘʢʠ ʧʦʛʠʙʣʠ. ʏʘʱʝ 
ʚʩʝʛʦ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʳʝ ʰʪʘʤʤʳ 
ʙʳʣʠ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʙʝʪʘ-ʣʘʢʪʘʤʘʤ ʠ 
ʪʝʪʨʘʮʠʢʣʠʥʘʤ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʯʘʩʪʦ-
ʪʦʡ ʠʭ ʥʘʟʥʘʯʝʥʠʷ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 
ʠ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ [10-
13, 16]. 
ʉʦʯʝʪʘʥʥʫʶ ʠʥʬʝʢʮʠʶ (ʥʘʣʠʯʠʝ ʙʦ-

ʣʝʝ ʦʜʥʦʛʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ) ʦʙʥʘʨʫʞʠʚʘ-
ʣʠ ʚ 51,7 % ʩʣʫʯʘʝʚ.  
ɺʓɺʆɼʓ / CONCLUSION 
ʋ 65 % ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʧʥʝʚʤʦʥʠʷ 

ʜʦʩʪʦʚʝʨʥʦ ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ ʙʘʢʪʝʨʠʘʣʴʥʦʡ 

ʵʪʠʦʣʦʛʠʝʡ.  
ʋ 57 % ʩʦʙʘʢ ʚʩʪʨʝʯʘʣʠ ʘʥʪʠʙʠʦʪʠʢʦ-

ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʦʙʨʘʟ-
ʮʘʭ ɹɸʃ, ʠ ʧʦʵʪʦʤʫ ʪʝʨʘʧʠʷ ʜʦʣʞʥʘ ʧʦʜ-
ʙʠʨʘʪʴʩʷ ʩ ʫʯʝʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʤʠʢʨʦʙʠʦ-
ʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.  
ɸʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʚʩʪʨʝʯʘ-

ʣʠ ʫ 47 ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʨʠʯʝʤ ʫ 5 ʩʦ-
ʙʘʢ ʙʘʢʪʝʨʠʠ ʙʳʣʠ ʨʝʟʠʩʪʝʥʪʥʳ ʢʦ ʚʩʝʤ 
ʠʩʩʣʝʜʦʚʘʥʥʳʤ ʛʨʫʧʧʘʤ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʚ 
ʜʘʣʴʥʝʡʰʝʤ ʵʪʠ ʩʦʙʘʢʠ ʧʦʛʠʙʣʠ.  
ʉʦʯʝʪʘʥʥʫʶ ʠʥʬʝʢʮʠʶ (ʥʘʣʠʯʠʝ ʙʦ-

ʣʝʝ ʦʜʥʦʛʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ ʚ ɹɸʃ) ʦʙʥʘ-
ʨʫʞʠʚʘʣʠ ʚ 51,7 % ʩʣʫʯʘʝʚ.  
ʏʘʱʝ ʚʩʝʛʦ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʳʝ 

ʰʪʘʤʤʳ ʙʳʣʠ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʙʝʪʘ-
ʣʘʢʪʘʤʘʤ ʠ ʪʝʪʨʘʮʠʢʣʠʥʘʤ, ʯʪʦ ʩʦʛʣʘʩʫ-
ʝʪʩʷ ʩ ʯʘʩʪʦʪʦʡ ʠʭ ʥʘʟʥʘʯʝʥʠʷ. 
ʀʟ 34 ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ɹɸʃ ʚʠʜʦʚ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 91,2 % ʚʭʦʜʠʣʦ ʚ ʩʦ-
ʩʪʘʚ ʥʦʨʤʦʬʣʦʨʳ ʠʣʠ ʫʩʣʦʚʥʦ-
ʧʘʪʦʛʝʥʥʦʡ ʪʨʘʥʟʠʪʦʨʥʦʡ ʤʠʢʨʦʬʣʦʨʳ 
ʘʧʧʘʨʘʪʘ ʜʳʭʘʥʠʷ ʠʣʠ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ, 
ʧʦʵʪʦʤʫ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ 
ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ.  
ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʠ Pasteurella 

multocida, Escherichia coli, Streptococcus 
fryi. 
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ABSTRACT 
The isolation of microorganisms in the 

diagnostic titer is significant evidence of the 
presence of bacterial pneumonia. Determina-
tion of sensitivity to antimicrobial drugs 
allows you to select adequate antibiotic ther-
apy.  The aim of this work was to study the 
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microbial composition of the respiratory 
tract microflora in the material obtained by 
bronchoalveolar lavage from dogs with 
bronchopneumonia, and some properties of 
microorganisms in animals with acute bron-
chopneumonia. This article describes the 
results of a microbiological study of material 
from 72 dogs with signs of acute pneumonia. 
The animals underwent bronchoalveolar 
lavage (BAL) under sedation, and the select-
ed material was sent for microbiological 
examination. In 65 % of sick animals, pneu-
monia was significantly associated with bac-
terial etiology. In 57 % of dogs, antibiotic 
resistance of microorganisms was found in 
BAL samples, and therefore therapy should 
be selected taking into account the results of 
microbiological examination. Antibiotic 
resistance was found in 47 microorganisms, 
and in 5 dogs, the bacteria were resistant to 
all the studied groups of antibiotics, and 
these dogs subsequently died. A combined 
infection (the presence of more than one 
microorganism in the BAL) was detected in 
51.7 % of cases. Most often, antibiotic-
resistant strains were insensitive to beta-
lactams and tetracyclines, which is con-
sistent with the frequency of their admin-
istration. Of the 34 species of microorgan-
isms found in the BAL, 91.2 % were part of 
the normoflora or conditionally pathogenic 
transient microflora of the respiratory or oral 
apparatus, therefore, the interpretation of the 
microbiological study should take into ac-
count the clinical picture.  Pasteurella mul-
tocida, Escherichia coli, and Streptococcus 
fryi were the most common. 
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ʈɽʌɽʈɸʊ  
ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠ ʦʙʦʙʱʝʥʳ ʨʝʟʫʣʴʪʘ-
ʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʦʧʨʦʩʘʤ 
ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʢʘʣʠʮʠʚʠʨʦʟʘ ʢʦ-
ʰʝʢ. ɺʳʷʩʥʝʥʦ, ʯʪʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ 
ʵʬʬʝʢʪʠʚʥʳʭ ʥʘʙʦʨʦʚ ʧʨʘʡʤʝʨʦʚ ʜʣʷ 
ʜʠʘʛʥʦʩʪʠʢʠ FCV ʤʝʪʦʜʦʤ ʇʎʈ ʥʝʦʙʭʦ-

ʜʠʤ ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢ ʵʪʦʛʦ ʚʠʨʫʩʘ. ʈʦʪʦʚʘʷ ʧʦʣʦʩʪʴ ï ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʚʟʷʪʠʷ ʦʙʨʘʟʮʦʚ ʜʣʷ 
ʚʳʷʚʣʝʥʠʷ FCV. ʉʦʟʜʘʥ ʤʝʪʦʜ ʥʘ ʦʩʥʦʚʝ ʇʎʈ ʩ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʝʡ ʠ ʪʨʘʥʩ-
ʨʘʩʱʝʧʣʷʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴʶ CRISPR-Cas13a, ʤʝʪʦʜ ERA ʚ ʩʦʯʝʪʘʥʠʠ ʩ LFD, ʥʘʮʝʣʝʥ-
ʥʳʡ ʥʘ ʧʦʟʠʮʠʶ FCV-ORF1, ʘ ʪʘʢʞʝ ʬʣʫʦʨʝʩʮʝʥʪʥʳʡ ʠʟʦʪʝʨʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝʤ RPA ʜʣʷ ʙʳʩʪʨʦʛʦ ʚʳʷʚʣʝʥʠʷ FCV. ʈʘʟʨʘʙʦʪʘʥ ʩʚʝʨʭʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʤʝʪʦʜ 
ʚʠʟʫʘʣʴʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ FCV ʠ FHV-1 ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʧʨʦʙʠʨʦʯʥʦʛʦ ʘʥʘʣʠʟʘ dRPA-
Cas12a/Cas13a, ʤʝʪʦʜ ʪʨʦʡʥʦʡ ʥʘʥʦʇʎʈ ʜʣʷ ʚʳʷʚʣʝʥʠʷ FCV, FPV ʠ FHV-1, ʤʝʪʦʜ ʬʣʫʦ-
ʨʝʩʮʝʥʪʥʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʇʎʈ TaqMan MGB ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ FPV ʠ 
FHV-1, FCV ʠ FIPV. ʊʘʢʞʝ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʇʎʈ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʥʘ-
ʨʫʞʠʪʴ ʠ ʛʝʥʝʪʠʯʝʩʢʠ ʨʘʟʣʠʯʠʪʴ ʚʘʢʮʠʥʘʣʴʥʳʝ ʠ ʧʦʣʝʚʳʝ ʰʪʘʤʤʳ ʚʠʨʫʩʘ. ʕʬʬʝʢʪʠʚʥʘʷ 
ʩʠʩʪʝʤʥʘʷ ʧʨʦʪʠʚʦʚʠʨʫʩʥʘʷ ʪʝʨʘʧʠʷ ʧʨʠ FCV ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʝ ʨʘʟʨʘʙʦʪʘʥʘ, ʚ 
ʩʚʷʟʠ ʩ ʯʝʤ ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ ʠ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ, ʘ ʪʘʢʞʝ ʢʘʯʝʩʪʚʝʥʥʳʡ ʫʭʦʜ ʠ 
ʢʦʨʤʣʝʥʠʝ ʟʘʥʠʤʘʶʪ ʦʜʥʫ ʠʟ ʢʣʶʯʝʚʳʭ ʧʦʟʠʮʠʡ ʚ ʣʝʯʝʥʠʠ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʢʦʰʝʢ. 
ʂʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʠʪʘʟʦʢʩʘʥʠʜ, ʤʠʟʦʨʠʙʠʥ, CpG49 ʦʙʣʘʜʘʶʪ 
ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʘ ʜʣʷ ʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʭʦʨʦʰʠʡ ʵʬʬʝʢʪ ʧʦʢʘʟʘʣ 
PSSNa. ɺʚʝʜʝʥʠʝ ʘʥʪʠʪʝʣ ʧʨʦʪʠʚ FHV-1 ʠ FCV ʧʨʠʚʦʜʠʪ ʢ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʳʩʪʨʦʤʫ ʩʥʠ-
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ʞʝʥʠʶ ʪʷʞʝʩʪʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʩʠʤʧʪʦʤʦʚ ʠ ʫʣʫʯʰʝʥʠʶ ʦʙʱʝʛʦ ʩʘʤʦʯʫʚʩʪʚʠʷ. ʀʤʝʶʪ-
ʩʷ ʩʚʝʜʝʥʠʷ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʥʘ ʙʦʣʴʥʳʭ ʢʘʣʠʮʠʚʠʨʦʟʦʤ ʢʦʰʝʢ ʠ ʠʭ ʢʣʠʥʠʢʦ-
ʣʘʙʦʨʘʪʦʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʧʘʨʘʪʦʚ çʈʦʥʢʦʣʝʡʢʠʥè ʠ çɻʘʤʘʧʨʝʥè, ʘ ʧʨʠʤʝʥʝʥʠʝ ʠʥ-
ʪʨʝʬʝʨʦʥʘ ʢʦʰʢʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ çʈʝʤʘʢʩʦʣʦʤè ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 
ʙʘʣʘʥʩ ʧʨʦ- ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ in vitro ʚ ʦʪʥʦʰʝʥʠʠ FCV ʨʘʩʢʨʳʪ ʩʠʣʴ-
ʥʳʡ ʠʥʛʠʙʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʤʝʬʣʦʭʠʥʘ, AZD6244, ʩʢʣʘʨʝʦʣʘ, NTZ, 2CMC, NITD-008, 
ʭʣʦʨʠʜʘ ʤʝʜʠ ʠ ʭʣʦʨʠʜʘ ʣʠʪʠʷ. ʆʙʥʘʨʫʞʝʥʦ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʝ ʜʝʡʩʪʚʠʝ ʥʝʢʦʪʦʨʳʭ ʨʘʩ-
ʪʠʪʝʣʴʥʳʭ ʵʢʩʪʨʘʢʪʦʚ, ICA, FMN ʠ CPAE. ʉʚʝʨʭʵʢʩʧʨʝʩʩʠʷ ʩʫʨʚʠʚʠʥʘ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠ-
ʞʝʥʠʶ ʠʥʬʠʮʠʨʦʚʘʥʠʷ FCV. ʉʝʢʨʝʪʦʤ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʢʦʰʝʢ ʥʝ 
ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʚʠʨʫʩʦʚ FCV ʚ ʢʣʝʪʢʠ CRFK, ʥʦ ʦʢʘʟʳʚʘʝʪ ʧʨʦʪʠʚʦʚʠʨʫʩ-
ʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʝʧʣʠʢʘʮʠʶ ʚʠʨʫʩʘ. ʀʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʧʦʪʝʥʮʠʘʣʴʥʦʤ ʪʝʨʘʧʝʚʪʠʯʝ-
ʩʢʦʤ ʧʨʠʤʝʥʝʥʠʠ ʈʅʂ-ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʧʨʠ FCV. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʂʘʣʠʮʠʚʠʨʫʩ ʢʦʰʝʢ (FCV) ï ʦʜʠʥ ʠʟ 

ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʚʠʨʫʩʥʳʭ ʧʘʪʦ-
ʛʝʥʦʚ ʫ ʜʦʤʘʰʥʠʭ ʢʦʰʝʢ ʚʦ ʚʩʸʤ ʤʠʨʝ. 
ʇʝʨʚʦʝ ʩʦʦʙʱʝʥʠʝ ʦ FCV ʜʘʪʠʨʫʝʪʩʷ 
1957 ʛʦʜʦʤ, ʢʦʛʜʘ FCV ʙʳʣ ʚʳʜʝʣʝʥ ʠʟ 
ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʢʦʰʝʢ ʚ 
ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ. ɺ ʧʦʩʣʝʜʫʶʱʠʭ ʥʘʫʯ-
ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ FCV ̫ʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʨʝʩʧʠʨʘʪʦʨ-
ʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʢʦʰʝʢ. ʍʘʨʘʢʪʝʨ ʤʦʣʝ-
ʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʟ-
ʙʫʜʠʪʝʣʷ ʠʥʬʝʢʮʠʠ ʧʦʟʚʦʣʷʶʪ ʝʤʫ 
ʫʩʧʝʰʥʦ ʚʳʞʠʚʘʪʴ ʚ ʧʦʧʫʣʷʮʠʠ ʢʦʰʝʢ ʠ 
ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ ʚ 
ʦʪʥʦʰʝʥʠʠ ʜʠʘʛʥʦʩʪʠʢʠ, ʣʝʯʝʥʠʷ ʠ ʧʨʦ-
ʬʠʣʘʢʪʠʢʠ ʢʘʣʠʮʠʚʠʨʦʟʘ [1]. 
ʆʩʥʦʚʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘ-

ʤʠ ʢʘʣʠʮʠʚʠʨʦʟʘ ʷʚʣʷʶʪʩʷ ʷʟʚʳ ʚ ʨʦʪʦ-
ʚʦʡ ʧʦʣʦʩʪʠ, ʩʠʤʧʪʦʤʳ ʟʘʙʦʣʝʚʘʥʠʡ 
ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʠ ʧʦʚʳʰʝʥ-
ʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ. ʂʘʣʠʮʠʚʠʨʫʩ ʢʦ-
ʰʝʢ ʤʦʞʝʪ ʙʳʪʴ ʚʳʜʝʣʝʥ ʧʨʘʢʪʠʯʝʩʢʠ ʫ 
ʚʩʝʭ ʢʦʰʝʢ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʩʪʦʤʘʪʠʪʦʤ 
ʠʣʠ ʛʠʥʛʠʚʠʪʦʤ. ʋ ʢʦʰʝʢ ʩ ʚʠʨʫʣʝʥʪʥʳʤ 
ʩʠʩʪʝʤʥʳʤ ʢʘʣʠʮʠʚʠʨʦʟʦʤ (VS-FCV) 
ʥʘʙʣʶʜʘʶʪʩʷ ʣʠʭʦʨʘʜʢʘ, ʦʪʝʢ ʢʦʞʠ, ʷʟ-
ʚʝʥʥʳʝ ʧʦʨʘʞʝʥʠʷ ʥʘ ʛʦʣʦʚʝ ʠ ʢʦʥʝʯʥʦ-
ʩʪʷʭ, ʘ ʪʘʢʞʝ ʞʝʣʪʫʭʘ [2]. ɺ ʥʝʢʦʪʦʨʳʭ 
ʩʣʫʯʘʷʭ ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴʩʷ ʩʠʤʧʪʦʤʳ 
ʘʨʪʨʠʪʘ [3], ʵʥʪʝʨʠʪʘ [4] ʠ ʧʦʨʘʞʝʥʠʷ ʛʣʘʟ 
[5]. 
FCV ʧʨʦʥʠʢʘʝʪ ʚ ʦʨʛʘʥʠʟʤ ʚ ʦʩʥʦʚʥʦʤ 

ʯʝʨʝʟ ʥʦʩʦʚʳʝ ʭʦʜʳ, ʨʦʪ ʠ ʢʦʥʲʶʥʢʪʠʚʫ. 
ʈʦʪʦʛʣʦʪʢʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʤʝʩʪʦʤ 
ʨʝʧʣʠʢʘʮʠʠ ʚʠʨʫʩʘ, ʚʳʟʳʚʘʶʱʝʡ ʥʝʢʨʦʟ 
ʵʧʠʪʝʣʠʷ. ʇʦʩʣʝ ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʦʪ ʦʩʪʨʦʡ 
ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʷ ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʰʝʢ 
ʠʟʙʘʚʣʷʶʪʩʷ ʦʪ ʚʠʨʫʩʘ ʚ ʪʝʯʝʥʠʝ 30 ʜʥʝʡ. 

ʅʝʢʦʪʦʨʳʝ ʢʦʰʢʠ ʷʚʣʷʶʪʩʷ ʧʦʞʠʟʥʝʥʥʳ-
ʤʠ ʥʦʩʠʪʝʣʷʤʠ ʠʟ-ʟʘ ʝʛʦ ʢʦʣʦʥʠʟʘʮʠʠ 
FCV ʚ ʤʠʥʜʘʣʠʥʘʭ ʠ ʜʨʫʛʠʭ ʪʢʘʥʷʭ. ʆʯʝ-
ʚʠʜʥʦ, ʯʪʦ ʧʦʥʠʤʘʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦ-
ʛʝʥʝʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʪʦʛʦ ʚʠʨʫʩʘ ʠ ʝʛʦ 
ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʳʟʚʘʣʠ 
ʠʤʧʫʣʴʩ ʜʣʷ ʨʘʟʚʠʪʠʷ ʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴ-
ʥʳʭ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 
ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘ-
ʨʘʪʦʚ [6]. ʆʜʥʘʢʦ FCV ʧʦ-ʧʨʝʞʥʝʤʫ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʩʝʤʝʡʩʪʚʘ 
ʢʦʰʘʯʴʠʭ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʦʩʦʙʝʥʥʦ ʚ ʬʦʨ-
ʤʝ VS-FCV, ʢʦʪʦʨʳʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʦʚʨʝ-
ʤʝʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʪʝʨʘ-
ʧʠʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 
ʜʦʩʪʘʪʦʯʥʦ ʩʫʱʝʩʪʚʝʥʥʦʡ ʣʝʪʘʣʴʥʦʩʪʴʶ 
[7, 8]. ʉʠʩʪʝʤʥʘʷ ʧʨʦʪʠʚʦʚʠʨʫʩʥʘʷ ʪʝʨʘ-
ʧʠʷ ʧʨʠ FCV ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʢʨʘʡʥʝ 
ʦʛʨʘʥʠʯʝʥʘ, ʧʦʩʢʦʣʴʢʫ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʝ-
ʧʘʨʘʪʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʨʦʚʝʜʝʥ ʨʷʜ ʢʣʠ-
ʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʩʪʘʶʪʩʷ ʥʝʵʬ-
ʬʝʢʪʠʚʥʳʤʠ, ʦʜʥʘʢʦ ʧʦʠʩʢ ʨʝʰʝʥʠʡ ʚ 
ʦʪʥʦʰʝʥʠʠ ʵʪʠʦʪʨʦʧʥʦʡ ʪʝʨʘʧʠʠ ʵʪʦʛʦ 
ʟʘʙʦʣʝʚʘʥʠʷ ʘʢʪʠʚʥʦ ʧʨʦʜʦʣʞʘʝʪʩʷ [9]. ɺ 
ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʜʠʘ-
ʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʢʘʣʠʮʠʚʠʨʦʟʘ ʢʦʰʝʢ 
ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚʝʪʝʨʠ-
ʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ, ʪʨʝʙʫʶʱʝʡ ʩʚʦʝʚʨʝ-
ʤʝʥʥʦʡ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴ-
ʪʘʪʦʚ ʧʦʩʣʝʜʥʠʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʎʝʣʴ ʦʙʟʦʨʘ ï ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʦʙʦʙ-
ʱʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫ-
ʙʝʞʥʳʭ ʥʘʫʯʥʳʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʦʧʨʦ-
ʩʘʤ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʢʘʣʠʮʠʚʠʨʦʟʘ 
ʢʦʰʝʢ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʇʨʦʚʝʜʝʥ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ 

(ʦʙʟʦʨʥʳʝ ʠ ʦʨʠʛʠʥʘʣʴʥʳʝ ʥʘʫʯʥʳʝ ʧʫʙ-



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 1, 2026 ʛ. 

 

64  

ʣʠʢʘʮʠʠ, ʨʫʢʦʚʦʜʩʪʚʘ) ʥʘ ʨʫʩʩʢʦʤ ʠ ʘʥ-
ʛʣʠʡʩʢʦʤ ʷʟʳʢʘʭ, ʚ ʢʦʪʦʨʦʡ ʦʪʨʘʞʝʥʳ 
ʚʦʧʨʦʩʳ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ FCV. 
ʇʦʠʩʢ ʧʫʙʣʠʢʘʮʠʡ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʥʘʫʯ-
ʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʙʠʙʣʠʦʪʝʢʘʭ 
çeLIBRARY.RUè ʠ çʂʠʙʝʨʃʝʥʠʥʢʘè, ʚ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤʘʭ 
çPubMedè, çResearchGateè, çOpenAlexè ʠ 
çGoogle Scholarè. ɺʨʝʤʝʥʥʦʡ ʜʠʘʧʘʟʦʥ 
ʧʦʠʩʢʘ ʙʳʣ ʥʝʦʛʨʘʥʠʯʝʥʥʳʤ, ʚ ʦʙʟʦʨ ʥʝ 
ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʧʫʙʣʠʢʘʮʠʠ ʠʟ ʥʝ ʨʝʮʝʥ-
ʟʠʨʫʝʤʳʭ ʠʟʜʘʥʠʡ. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ɼʠʘʛʥʦʟ FCV ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʘʚʣʝʥ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʳʜʝʣʝʥʠʷ ʚʠʨʫʩʘ ʠʣʠ ʩ 
ʧʦʤʦʱʴʶ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ 
(ʇʎʈ) ʩ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʝʡ. ɺʠʨʫʩ-
ʥʫʶ ʈʅʂ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʚ ʤʘʟʢʘʭ ʩ 
ʢʦʥʲʶʥʢʪʠʚʳ ʠ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ, ʚ ʢʨʦʚʠ, 
ʩʦʩʢʦʙʘʭ ʩ ʢʦʞʠ ʠʣʠ ʚ ʪʢʘʥʷʭ ʣʸʛʢʠʭ. ʂ 
ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʇʎʈ ʩʣʝʜʫ-
ʝʪ ʦʪʥʦʩʠʪʴʩʷ ʩ ʦʩʪʦʨʦʞʥʦʩʪʴʶ, ʪʘʢ ʢʘʢ 
ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʚʳʜʝʣʝʥʠʷ 
ʚʠʨʫʩʘ ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʫ ʧʝʨʩʠ-
ʩʪʝʥʪʥʦ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʥʦʩʠʪʝʣʝʡ. ɼʠ-
ʘʛʥʦʩʪʠʢʘ VS-FCV ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʘ-
ʥʠʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠ ʚʳʜʝʣʝʥʠʷ 
ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʰʪʘʤʤʘ ʠʟ ʢʨʦʚʠ ʥʝ-
ʩʢʦʣʴʢʠʭ ʙʦʣʴʥʳʭ ʢʦʰʝʢ [2]. ʇʨʠ ʵʪʦʤ S. 
J. Kim, Y.H. Park ʠ K.T. Park (2020) [10], 
ʥʘʛʣʷʜʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʜʣʷ 
ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʜʠʘʛʥʦʩʪʠʢʠ FCV 
ʤʝʪʦʜʦʤ ʇʎʈ ʠ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʵʬʬʝʢ-
ʪʠʚʥʳʭ ʥʘʙʦʨʦʚ ʧʨʘʡʤʝʨʦʚ, ʥʝʦʙʭʦʜʠʤ 
ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʬʠʣʦʛʝʥʝʪʠʯʝ-
ʩʢʠʭ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢ ʵʪʦʛʦ ʚʠʨʫʩʘ. 
ɺ 2022 ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʜʚʘ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʳʭ ʤʝʪʦʜʘ ʦʙʥʘʨʫʞʝʥʠʷ ʥʫʢʣʝ-
ʠʥʦʚʦʡ ʢʠʩʣʦʪr FCV ʥʘ ʦʩʥʦʚʝ ʇʎʈ ʩ 
ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʝʡ ʠ ʪʨʘʥʩ-
ʨʘʩʱʝʧʣʷʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ CRISPR-
Cas13a. [11]. ɺ ʵʪʦʤ ʞʝ ʛʦʜʫ D. Liu et al. 
(2022) [12] ʨʘʟʨʘʙʦʪʘʣʠ ʠ ʧʨʝʜʩʪʘʚʠʣʠ 
ʤʝʪʦʜ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʨʝʢʦʤʙʠʥʘʟʥʦʡ 
ʘʤʧʣʠʬʠʢʘʮʠʠ (ERA) ʚ ʩʦʯʝʪʘʥʠʠ ʩ 
ʫʩʪʨʦʡʩʪʚʦʤ ʙʦʢʦʚʦʛʦ ʧʦʪʦʢʘ (LFD) ʜʣʷ 
ʦʙʥʘʨʫʞʝʥʠʷ FCV, ʥʘʮʝʣʝʥʥʳʡ ʥʘ ʦʪʥʦ-
ʩʠʪʝʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʫʶ ʧʦʟʠʮʠʶ 
FCV-ORF1. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʘʚʪʦʨʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʨʝʘʢʮʠʠ ʷʚʣʷʶʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ 
40ÁC ʠ ʚʨʝʤʷ 30 ʤʠʥʫʪ. ʄʝʪʦʜ ERA-LFD 
ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ: 
ʧʨʝʜʝʣ ʦʙʥʘʨʫʞʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 3,2 
50%-ʥʳʝ ʠʥʬʠʮʠʨʫʶʱʠʝ ʜʦʟʳ (TCID50) 
ʈʅʂ FCV ʥʘ ʨʝʘʢʮʠʶ. ɸʥʘʣʠʟ ʩʧʝʮʠʬʠʯ-
ʥʦʩʪʠ ʧʦʢʘʟʘʣ ʦʪʩʫʪʩʪʚʠʝ ʧʝʨʝʢʨʝʩʪʥʦʡ 
ʨʝʘʢʮʠʠ ʩ ʧʘʥʣʝʡʢʦʧʝʥʠʝʡ ʢʦʰʝʢ (FPV), 
ʚʠʨʫʩʦʤ ʛʝʨʧʝʩʘ ʢʦʰʝʢ 1 ʪʠʧʘ (FHV-1) ʠ 
ʚʠʨʫʩʦʤ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʝʨʠʪʦʥʠʪʘ ʢʦ-
ʰʝʢ (FIPV). ʄʝʪʦʜ ERA-LFD ʦʪʣʠʯʘʝʪʩʷ 
ʚʳʩʦʢʦʡ ʧʦʚʪʦʨʷʝʤʦʩʪʴʶ ʠ ʚʦʩʧʨʦʠʟʚʦ-
ʜʠʤʦʩʪʴʶ: ʚʥʫʪʨʠ- ʠ ʤʝʞʘʥʘʣʠʟʘʪʦʨʥʳʝ 
ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʘʨʠʘʮʠʠ ʜʣʷ ʵʪʦʛʦ ʤʝʪʦʜʘ 
ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ 7 %. 
ʇʨʠ ʧʦʠʩʢʝ ʦʧʪʠʤʘʣʴʥʳʭ ʤʝʩʪ ʦʪʙʦʨʘ 

ʧʨʦʙ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠʥʬʝʢʮʠʡ ʚʝʨʭʥʠʭ 
ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, C. Schulz et al. (2015) 
[13] ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʠʟ 104 
ʙʦʣʴʥʳʭ ʢʦʰʝʢ ʠʥʬʝʢʮʠʦʥʥʳʝ ʘʛʝʥʪʳ 
ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫ 93 (89,4 %) ʢʦʰʝʢ. ʀʟ 
ʥʠʭ ʫ 55,8 % ʙʳʣ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴ-
ʪʘʪ ʥʘ FHV-1, ʫ 50,0 % ð ʥʘ FCV ʠ ʫ 35,6 
% ð ʥʘ Chlamydia felis. ʇʨʠ ʵʪʦʤ FCV 
ʯʘʱʝ ʦʙʥʘʨʫʞʠʚʘʣʩʷ ʚ ʨʦʪʦʛʣʦʪʢʝ (92,3%) 
ʠ ʥʘ ʷʟʳʢʝ (90,4%), ʯʝʤ ʥʘ ʢʦʥʲʶʥʢʪʠʚʝ 
(38,5%). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʦʪʦʚʫʶ ʧʦʣʦʩʪʴ 
ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʧʦ-
ʯʪʠʪʝʣʴʥʦʛʦ ʤʝʩʪʘ ʜʣʷ ʚʟʷʪʠʷ ʦʜʥʦʛʦ ʦʙ-
ʨʘʟʮʘ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ FCV, FHV-1 ʠ 
Chlamydia felis, ʝʩʣʠ ʤʦʞʥʦ ʚʟʷʪʴ ʪʦʣʴʢʦ 
ʦʜʠʥ ʦʙʨʘʟʝʮ. ʆʜʥʘʢʦ ʚʟʷʪʠʝ ʦʙʨʘʟʮʦʚ ʠʟ 
ʨʘʟʥʳʭ ʤʝʩʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʚʝʨʦ-
ʷʪʥʦʩʪʴ ʚʳʷʚʣʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʘʪʦ-
ʛʝʥʦʚ. 
ɺ ʩʚʷʟʠ ʩ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ FCV ʠ FHV-

1 ̫ʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ 
ʚʠʨʫʩʥʳʤʠ ʧʘʪʦʛʝʥʘʤʠ, ʚʳʟʳʚʘʶʱʠʤʠ 
ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʢʦʰʝʢ, ʠ 
ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʩʦʯʝʪʘʥʠʠ ʜʨʫʛ ʩ 
ʜʨʫʛʦʤ, ʚ 2023 ʛʦʜʫ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ 
ʚʥʝʜʨʝʥ ʜʚʦʡʥʦʡ ʤʝʪʦʜ ʵʢʩʧʨʝʩʩ-ʘʥʘʣʠʟʘ 
ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʵʪʠʭ ʚʠʨʫʩʦʚ [14]. ʇʦʟʞʝ 
ʙʳʣ ʦʧʫʙʣʠʢʦʚʘʥ ʩʚʝʨʭʯʫʚʩʪʚʠʪʝʣʴʥʳʡ 
ʤʝʪʦʜ ʚʠʟʫʘʣʴʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ FCV ʠ 
FHV-1 ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʧʨʦʙʠʨʦʯʥʦʛʦ 
ʘʥʘʣʠʟʘ dRPA-Cas12a/Cas13a, ʯʪʦ, ʧʦ 
ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ ʧʫʙʣʠʢʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘ-
ʝʪ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʝ ʫʜʦʙʩʪʚʦ ʧʨʠ ʥʘʙʣʶ-
ʜʝʥʠʠ ʟʘ ʢʦʠʥʬʝʢʮʠʝʡ ʵʪʠʭ ʚʠʨʫʩʦʚ ʠ 
ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʧʦ ʪʘʢʪʠʢʝ ʣʝʯʝʥʠʷ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 1, 2026 ʛ. 

 

 65 

[15]. 
J. Ye et al. (2022) [16] ʧʨʝʜʣʦʞʠʣʠ ʩʧʦ-

ʩʦʙ ʤʝʪʦʜʘ ʪʨʦʡʥʦʡ ʥʘʥʦʇʎʈ ʜʣʷ ʚʳʷʚʣʝ-
ʥʠʷ FCV, FPV ʠ FHV-1, ʘ ʟʘʪʝʤ H Wang et 
al. (2025) [17] ʫʩʧʝʰʥʦ ʨʘʟʨʘʙʦʪʘʣʠ ʤʝʪʦʜ 
ʬʣʫʦʨʝʩʮʝʥʪʥʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʇʎʈ 
TaqMan MGB (Minor Groove Binder) ʜʣʷ 
ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ FPV, ʠ FHV-
1, FCV ʠ FIPV. 
ɺ 2026 ʛʦʜʫ ʦʧʫʙʣʠʢʦʚʘʥʳ ʩʚʝʜʝʥʠʷ ʦ 

ʨʘʟʨʘʙʦʪʢʝ ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʠʟʦʪʝʨʤʠʯʝ-
ʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʢʦʤʙʠ-
ʥʘʟʥʦʡ ʧʦʣʠʤʝʨʘʟʥʦʡ ʘʤʧʣʠʬʠʢʘʮʠʠ 
(RPA) ʜʣʷ ʙʳʩʪʨʦʛʦ ʚʳʷʚʣʝʥʠʷ FCV. ʈʝ-
ʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʝʜʝʣ ʦʙʥʘʨʫʞʝ-
ʥʠʷ ʧʨʠ ʘʥʘʣʠʟʝ ʈʅʂ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ 
ʩʦʩʪʘʚʣʷʝʪ 100 ʢʦʧʠʡ/ʤʢʣ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ 
ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʝʪʦʜʘ. ʂʨʦʤʝ 
ʪʦʛʦ, ʘʥʘʣʠʟ ʈʅʂ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ 
ʧʦʢʘʟʘʣ ʦʪʣʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʚʳʷʚ-
ʣʝʥʠʠ ʢʣʠʥʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʤʝʪʦʜʦʤ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʇʎʈ Taq-
Man. ʏʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ FCV ʩʦʩʪʘʚʠʣʘ 
38,5% (57/148) ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʥʘʣʠ-
ʟʘ (RPA) ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ 
ʙʳʣʘ ʥʝʤʥʦʛʦ ʚʳʰʝ, ʯʝʤ 37,2 % (55/148) 
ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʇʎʈ. 
ɺ ʮʝʣʦʤ ʘʥʘʣʠʟ RPA ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 
ʚʨʝʤʝʥʠ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʚʳʷʚʣʝ-
ʥʠʷ FCV ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʠ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʣʴʪʝʨʥʘʪʠʚʥʫʶ ʩʪʨʘ-
ʪʝʛʠʶ ʜʣʷ ʙʳʩʪʨʦʛʦ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ 
ʚʳʷʚʣʝʥʠʷ FCV ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʠ ʚʝʪʝʨʠ-
ʥʘʨʥʳʭ ʢʣʠʥʠʢʘʭ, ʦʩʦʙʝʥʥʦ ʚ ʪʝʭ, ʛʜʝ 
ʚʦʟʤʦʞʥʦʩʪʠ ʦʛʨʘʥʠʯʝʥʳ [18]. 
ʇʣʘʟʤʠʜʥʳʡ ʘʥʘʣʠʟ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝ-

ʰʝʥʠʷ ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʠ 
ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʰʪʘʤʤʦʚ FCV, ʧʨʝʜ-
ʩʪʘʚʣʝʥʥʳʡ K. Phongroop et al. (2023) 
[19], ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʇʎʈ 
ʤʦʞʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʥʘʨʫʞʠʪʴ ʠ ʛʝʥʝ-
ʪʠʯʝʩʢʠ ʨʘʟʣʠʯʠʪʴ ʚʘʢʮʠʥʘʣʴʥʳʝ ʠ ʧʦʣʝ-
ʚʳʝ ʰʪʘʤʤʳ, ʘ ʪʘʢʞʝ ʰʪʘʤʤʳ VS-FCV, 
ʯʪʦ ʚʧʝʨʚʳʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ ʚʦʟ-
ʤʦʞʥʦʩʪʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʦʤʙʠʥʠʨʦ-
ʚʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ, 
ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʇʎʈ ʠ ʛʠʙʨʠʜʠʟʘʮʠʠ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʣʫʦʨʝʩʮʝʥʪʥʳʭ ʤʝʪʦʢ 
(ʆʊ-ʢʇʎʈ-ʌʄ) ʜʣʷ ʚʳʷʚʣʝʥʠʷ FCV ʠ 
ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʰʪʘʤʤʦʚ ʫ ʢʦʰʝʢ, ʟʘʨʘ-
ʞʸʥʥʳʭ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʸʤ. 

ʇʝʨʝʭʦʜʷ ʢ ʚʦʧʨʦʩʫ ʣʝʯʝʥʠʷ ʢʘʣʠʮʠ-
ʚʠʨʦʟʘ ʫ ʢʦʰʝʢ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʘ 
ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ ʪʝʨʘʧʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ 
ʠʥʬʫʟʠʦʥʥʘʷ) ʠ ʦʧʪʠʤʘʣʴʥʳʡ ʫʭʦʜ. ʂʦ-
ʰʝʢ ʩ ʘʥʦʨʝʢʩʠʝʡ ʩʣʝʜʫʝʪ ʢʦʨʤʠʪʴ ʧʠʱʝʡ 
ʩ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʚʢʫʩʦʤ ʠ ʟʘʧʘʭʦʤ, 
ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʦʜʥʦʨʦʜʥʦʡ ʠ ʪʝʧ-
ʣʦʡ, ʧʨʠ ʵʪʦʤ ʫ ʤʥʦʛʠʭ ʞʠʚʦʪʥʳʭ ʩʪʘʥʦ-
ʚʷʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʦʧʨʘʚʜʘʥʥʳʤ ʧʨʠ-
ʤʝʥʝʥʠʝ ʩʪʠʤʫʣʷʪʦʨʦʚ ʘʧʧʝʪʠʪʘ. ʂʨʘʡʥʝ 
ʚʘʞʥʦ ʫʜʝʣʷʪʴ ʚʥʠʤʘʥʠʝ ʢʦʥʩʠʩʪʝʥʮʠʠ 
ʢʦʨʤʘ ʠ ʠʟʙʝʛʘʪʴ ʚʦʟʤʦʞʥʦʡ ʙʦʣʠ ʧʨʠ 
ʧʨʠʝʤʝ ʧʠʱʠ. ʋ ʞʠʚʦʪʥʳʭ ʩʦ ʟʥʘʯʠʪʝʣʴ-
ʥʳʤʠ ʧʦʨʘʞʝʥʠʷʤʠ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ʠ 
ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʢʘʟʘʥʘ 
ʫʩʪʘʥʦʚʢʘ ʵʟʦʬʘʛʦʩʪʦʤʳ. ʇʨʠʤʝʥʝʥʠʝ 
ʦʙʝʟʙʦʣʠʚʘʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʤʝʩʪʥʳʭ ʘʥʘʣʴʛʝʪʠʢʦʚ ʤʦʛʫʪ ʫʣʫʯʰʠʪʴ 
ʘʧʧʝʪʠʪ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʧʨʦʭʦʜʠʤʦʩʪʠ ʠ 
ʦʯʠʱʝʥʠʷ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʧʦʢʘʟʘʥʳ 
ʤʫʢʦʣʠʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ (ʥʘʧʨʠʤʝʨ, 
ʙʨʦʤʛʝʢʩʠʥʘ ʛʠʜʨʦʭʣʦʨʠʜ) ʠʣʠ ʠʥʛʘʣʷʮʠʠ 
ʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʨʘʩʪʚʦʨʦʤ. ɼʣʷ 
ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʪʦʨʠʯʥʳʭ ʙʘʢʪʝʨʠʘʣʴ-
ʥʳʭ ʠʥʬʝʢʮʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʫʛʨʦʟʫ 
ʜʣʷ ʤʦʣʦʜʳʭ ʢʦʰʝʢ ʠʣʠ ʞʠʚʦʪʥʳʭ ʩ 
ʦʩʣʘʙʣʝʥʥʳʤ ʠʤʤʫʥʠʪʝʪʦʤ, ʨʝʢʦʤʝʥʜʫʝʪ-
ʩʷ ʥʘʟʥʘʯʘʪʴ ʘʥʪʠʙʠʦʪʠʢʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢ-
ʪʨʘ ʜʝʡʩʪʚʠʷ. ʆʜʥʘʢʦ, ʩʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥ-
ʥʳʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ, ʠʭ ʧʨʠʤʝʥʝʥʠʝ 
ʦʧʨʘʚʜʘʥʦ ʪʦʣʴʢʦ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʪʝʯʝ-
ʥʠʠ ʙʦʣʝʟʥʠ (ʙʦʣʝʝ 10 ʜʥʝʡ) ʠʣʠ ʪʷʞʸʣʳʤ 
ʩʦʩʪʦʷʥʠʠ ʞʠʚʦʪʥʦʛʦ [2, 20]. ɸʥʪʠʙʠʦʪʠ-
ʢʘʤʠ ʚʳʙʦʨʘ ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʩʯʠʪʘʶʪʩʷ 
ʜʦʢʩʠʮʠʢʣʠʥ ʠʣʠ ʘʤʦʢʩʠʮʠʣʣʠʥ ʩ ʢʣʘ-
ʚʫʣʘʥʦʚʦʡ ʢʠʩʣʦʪʦʡ [21]. 
A. Synowiec et al. (2019) [22] ʧʦʧʳʪʘ-

ʣʠʩʴ ʦʮʝʥʠʪʴ ʧʨʦʪʠʚʦʚʠʨʫʩʥʫʶ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʴ ʧʦʣʠ (4-ʩʪʠʨʦʣʩʫʣʴʬʦʥʘʪʦʚ 
ʥʘʪʨʠʷ) (PSSNa) ʢʘʢ ʤʦʱʥʳʭ ʠʥʛʠʙʠʪʦ-
ʨʦʚ FHV-1 ʠ FCV ʜʣʷ ʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝ-
ʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ PSSNa 
ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʯʘʩʪʠ-
ʮʳ FHV-1, ʙʣʦʢʠʨʫʷ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 
ʢʣʝʪʢʦʡ-ʭʦʟʷʠʥʦʤ ʠ ʧʨʝʜʦʪʚʨʘʱʘʷ ʟʘʨʘ-
ʞʝʥʠʝ. ʇʨʦʪʠʚʦʚʠʨʫʩʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʞʝ ʚ ʦʪʥʦʰʝʥʠʠ FCV ʦʩʥʦʚʘʥʘ ʥʘ ʠʥʛʠʙʠ-
ʨʦʚʘʥʠʠ ʥʘ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ ʮʠʢʣʘ ʨʝʧʣʠ-
ʢʘʮʠʠ ʚʠʨʫʩʘ. Z. Cui et al. (2020) [23] ʩʦ-
ʦʙʱʘʶʪ, ʯʪʦ ʥʠʪʘʟʦʢʩʘʥʠʜ ʠ ʤʠʟʦʨʠʙʠʥ 
ʦʙʣʘʜʘʶʪ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 
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ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʰʪʘʤʤʦʚ FCV, ʘ 
ʪʘʢʞʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʩʠʥʝʨʛʝʪʠʯʝ-
ʩʢʠʡ ʵʬʬʝʢʪ ʵʪʠʭ ʜʚʫʭ ʧʨʝʧʘʨʘʪʦʚ. ʂʣʠ-
ʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦ-
ʚʘʣʠ, ʯʪʦ ʥʠʪʘʟʦʢʩʘʥʠʜ ʟʥʘʯʠʪʝʣʴʥʦ 
ʫʤʝʥʴʰʘʝʪ ʢʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʠʥ-
ʬʝʢʮʠʠ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʘʝʪ ʚʳʜʝʣʝʥʠʝ 
ʚʠʨʫʩʘ. 
ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʥʘʣʠʟʘ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʮʠʪʦʧʘʪʠʯʝʩʢʦʛʦ 
ʵʬʬʝʢʪʘ ʥʘ ʦʩʥʦʚʝ ʨʝʟʘʟʫʨʠʥʘ, P. 
McDonagh et al. (2015) [24] ʨʘʩʢʨʳʣʠ 
ʩʠʣʴʥʳʡ ʠʥʛʠʙʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʤʝʬʣʦ-
ʭʠʥʘ ʚ ʦʪʥʦʰʝʥʠʠ ʧʘʥʝʣʠ ʠʟ ʩʝʤʠ ʠʟʦʣʷ-
ʪʦʚ FCV ʠʟ ɸʚʩʪʨʘʣʠʠ, ʧʨʠ ʵʪʦʤ ʨʘʩʯʝʪ-
ʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʣʫʤʘʢʩʠʤʘʣʴʥʦʡ ʠʥʛʠʙʠ-
ʨʫʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ (IC50) ʜʣʷ ʧʦʣʝʚʳʭ 
ʠʟʦʣʷʪʦʚ ʙʳʣʠ ʧʨʠʤʝʨʥʦ ʥʘ 50% ʥʠʞʝ, 
ʯʝʤ ʧʨʦʪʠʚ ʨʝʬʝʨʝʥʩʥʦʛʦ ʰʪʘʤʤʘ FCV 
F9. ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʪʝʨʘʧʠʷ in vitro ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʠʥʪʝʨ-
ʬʝʨʦʥʘ-ɤ (IFN-ɤ) ʢʦʰʢʠ, ʤʦʜʠʬʠʢʘʪʦʨʘ 
ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ (ʄɹʆ), ʚ ʥʘʩʪʦʷ-
ʱʝʝ ʚʨʝʤʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ ʜʣʷ ʣʝʯʝ-
ʥʠʷ FCV, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʘʜʜʠʪʠʚ-
ʥʳʡ ʵʬʬʝʢʪ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ 
IC50 ʤʝʬʣʦʭʠʥʘ. ʕʪʠ ʜʘʥʥʳʝ ʷʚʣʷʶʪʩʷ 
ʧʝʨʚʳʤ ʩʦʦʙʱʝʥʠʝʤ ʦʙ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʤ 
ʜʝʡʩʪʚʠʠ ʤʝʬʣʦʭʠʥʘ ʧʨʦʪʠʚ ʢʘʣʠʮʠʚʠʨʫ-
ʩʘ ʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴ-
ʥʝʡʰʝʡ ʦʮʝʥʢʠ ʵʪʦʛʦ ʩʦʝʜʠʥʝʥʠʷ in vitro 
ʠ in vivo ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʛʦ 
ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ.  
FCV ʠʥʜʫʮʠʨʫʝʪ ʚʳʨʘʙʦʪʢʫ ʮʠʢʣʦʦʢ-

ʩʠʛʝʥʘʟʳ-2 (ʎʆɻ-2) ʯʝʨʝʟ ʩʠʛʥʘʣʴʥʳʡ 
ʧʫʪʴ MEK1-ERK1/2. ʉʢʨʠʥʠʥʛ ʙʝʣʢʦʚ 
FCV ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝʩʪʨʫʢʪʫʨʥʳʡ ʙʝʣʦʢ 
VPg ʫʚʝʣʠʯʠʚʘʝʪ ʵʢʩʧʨʝʩʩʠʶ ʤʈʅʂ ʎʆɻ-
2 ʠ ʩʠʥʪʝʟ ʙʝʣʢʘ ʚ ʢʣʝʪʢʘʭ ʢʦʰʘʯʴʝʡ ʧʦʯ-
ʢʠ ʂʨʵʥʜʝʣʣʘ-ʈʠʟʘ (CRFK) ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʠʨʫʩʘ. ɺ ʩʤʦʜʝʣʠʨʦ-
ʚʘʥʥʳʭ ʫʩʣʦʚʠʷʭ in vivo ʧʨʦʠʟʚʦʜʩʪʚʦ 
ʎʆɻ-2 ʠ ʀʃ-6, ʚʳʟʚʘʥʥʦʝ ʠʥʬʠʮʠʨʦʚʘʥʠ-
ʝʤ FCV, ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʜʘʚʣʷʣʦʩʴ ʠʥʛʠ-
ʙʠʪʦʨʦʤ MEK1 AZD6244 (ʩʝʣʫʤʝʪʠʥʠʙ), 
ʧʨʠ ʵʪʦʤ ʚʦʩʧʘʣʝʥʠʝ ʠ ʧʦʚʨʝʞʜʝʥʠʝ ʣʸʛ-
ʢʠʭ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʚʝʣʠʨʦʚʘʣʦʩʴ, ʘ ʪʝʤ-
ʧʝʨʘʪʫʨʘ ʪʝʣʘ ʚʦʟʚʨʘʱʘʣʘʩʴ ʢ ʥʦʨʤʝ. ʊʘ-
ʢʠʤ ʦʙʨʘʟʦʤ, AZD6244 ʤʦʞʝʪ ʙʳʪʴ ʠʩ-
ʧʦʣʴʟʦʚʘʥ ʚ ʢʘʯʝʩʪʚʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʪʝʨʘ-
ʧʝʚʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʜʣʷ ʣʝʯʝʥʠʷ ʠʥ-

ʬʝʢʮʠʠ FCV [25]. 
ʄʝʟʝʥʭʠʤʘʣʴʥʳʝ ʩʪʚʦʣʦʚʳʝ ʢʣʝʪʢʠ 

ʦʙʣʘʜʘʶʪ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʠ 
ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʘ 
ʪʘʢʞʝ ʦʢʘʟʳʚʘʶʪ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʚʦʟʜʝʡ-
ʩʪʚʠʝ ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʚʠʨʫʩʥʳʭ ʟʘʙʦʣʝʚʘ-
ʥʠʷʭ. T. Teshima et al. (2022) [26] ʫʩʪʘʥʦ-
ʚʠʣʠ, ʯʪʦ ʩʝʢʨʝʪ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʩʪʚʦʣʦ-
ʚʳʭ ʢʣʝʪʦʢ ʢʦʰʝʢ ʥʝ ʧʨʝʧʷʪʩʪʚʦʚʘʣ ʧʨʦ-
ʥʠʢʥʦʚʝʥʠʶ ʚʠʨʫʩʦʚ FCV ʚ ʢʣʝʪʢʠ 
CRFK, ʥʦ ʦʢʘʟʳʚʘʣ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʝ ʜʝʡ-
ʩʪʚʠʝ ʥʘ ʨʝʧʣʠʢʘʮʠʶ ʚʠʨʫʩʘ ʚ ʟʘʚʠʩʠʤʦ-
ʩʪʠ ʦʪ ʜʦʟʳ. 
ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ P. McDonagh et al. 

(2015) [27] ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʘʥʝʣʴ ʠʟ 
ʚʦʩʴʤʠ ʤʘʣʳʭ ʠʥʪʝʨʬʝʨʠʨʫʶʱʠʭ ʈʅʂ 
(ʤʠʈʅʂ), ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʯʝʪʳʨʝ ʢʦʥʩʝʨ-
ʚʘʪʠʚʥʳʭ ʨʝʛʠʦʥʘ ʛʝʥʦʤʘ FCV. ʕʬʬʝʢ-
ʪʠʚʥʦʩʪʴ ʤʠʈʅʂ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʦʪʠʚʦʚʠ-
ʨʫʩʥʦʛʦ ʜʝʡʩʪʚʠʷ in vitro ʧʨʦʪʠʚ ʨʝʬʝ-
ʨʝʥʩʥʦʛʦ ʰʪʘʤʤʘ FCV F9 ʦʮʝʥʠʚʘʣʘʩʴ 
ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʚʥʝʢʣʝʪʦʯʥʳʭ ʪʠʪʨʦʚ 
ʚʠʨʫʩʘ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʟʘʱʠ-
ʪʳ ʦʪ ʮʠʪʦʧʘʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. ʊʨʠ ʠʟ 
ʤʠʈʅʂ (FCV3.7, FCV4.1 ʠ FCV4.2) ʧʨʦ-
ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚʳʨʘʞʝʥʥʳʡ ʧʨʦʪʠʚʦ-
ʚʠʨʫʩʥʳʡ ʵʬʬʝʢʪ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʚʥʝʢʣʝ-
ʪʦʯʥʦʛʦ ʪʠʪʨʘ ʚʠʨʫʩʘ ʙʦʣʝʝ ʯʝʤ ʥʘ 99%. 
ʊʠʪʨʦʚʘʥʠʝ ʵʪʠʭ ʵʬʬʝʢʪʠʚʥʳʭ ʤʠʈʅʂ 
ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ ʯʝʪʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ 
ʢʦʥʮʝʥʪʨʘʮʠʷ-ʵʬʬʝʢʪ, ʩʦ ʟʥʘʯʝʥʠʷʤʠ IC50 
ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 1 ʥʄ, ʘ ʢʦʤʙʠʥʠʨʦʚʘʥ-
ʥʦʝ ʣʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʤʠ ʤʠʈʅʂ ʧʦʢʘʟʘ-
ʣʦ ʘʜʜʠʪʠʚʥʳʡ ʠʣʠ ʩʠʥʝʨʛʠʯʝʩʢʠʡ ʵʬ-
ʬʝʢʪ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʪʠ ʜʘʥʥʳʝ ʧʨʝʜʧʦ-
ʣʘʛʘʶʪ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ 
ʧʨʠʤʝʥʝʥʠʝ ʈʅʂ-ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʜʣʷ ʣʝ-
ʯʝʥʠʷ FCV. 
ʏʪʦʙʳ ʨʘʟʨʘʙʦʪʘʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʩʨʝʜ-

ʩʪʚʦ ʜʣʷ ʣʝʯʝʥʠʷ FCV, J. Wu et al. (2025) 
[28] ʩʤʦʜʝʣʠʨʦʚʘʣʠ ʠʥʬʝʢʮʠʦʥʥʳʡ ʧʨʦ-
ʮʝʩʩ ʫ ʢʦʰʝʢ, ʠʩʧʦʣʴʟʫʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-
ʥʳʡ ʰʪʘʤʤ FCV (FG24-1), ʚʳʜʝʣʝʥʥʳʡ ʠʟ 
ʢʣʠʥʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ, ʠ ʦʮʝʥʠʣʠ ʪʝʨʘ-
ʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʘʛʦʥʠʩʪʘ ʪʦʣʣ-
ʧʦʜʦʙʥʦʛʦ ʨʝʮʝʧʪʦʨʘ 9 (TLR9) CpG49 
(ʧʣʘʟʤʠʜʳ CpG ʩ ʚʳʩʦʢʦʡ ʠʤʤʫʥʦʩʪʠʤʫ-
ʣʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ). ɸʚʪʦʨʘʤʠ ʙʳ-
ʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ CpG49 ʚʳʟʳʚʘʝʪ 
ʩʠʣʴʥʳʝ Th1-ʦʧʦʩʨʝʜʦʚʘʥʥʳʝ ʠʥʪʝʨʬʝʨʦ-
ʥʦʚʳʝ (I ʠ II) ʦʪʚʝʪʳ, ʪʝʤ ʩʘʤʳʤ ʟʥʘʯʠ-
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ʪʝʣʴʥʦ ʠʥʛʠʙʠʨʫʷ ʨʝʧʣʠʢʘʮʠʶ FCV ʢʘʢ in 
vitro, ʪʘʢ ʠ in vivo. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ 
CpG49 ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣ ʚ ʩʳʚʦʨʦʪʢʝ 
ʢʨʦʚʠ ʫʨʦʚʝʥʴ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʘʤʠʣʦʠʜʘ 
ɸ ʢʦʰʝʢ (fSAA), ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʚʳʩʠʚ 
ʫʨʦʚʝʥʴ ʠʥʪʝʨʬʝʨʦʥʘ-ɔ (IFN-ɔ), ʯʪʦ ʫʢʘ-
ʟʳʚʘʝʪ ʥʘ ʝʛʦ ʧʦʪʝʥʮʠʘʣ ʚ ʫʤʝʥʴʰʝʥʠʠ 
ʯʨʝʟʤʝʨʥʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʦʚʨʝʞʜʝ-
ʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. 
ʕʪʠ ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʝ ʵʬʬʝʢʪʳ 
CpG49 ʫʤʝʥʴʰʠʣʠ ʢʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦ-
ʤʳ, ʫʩʢʦʨʠʣʠ ʚʳʟʜʦʨʦʚʣʝʥʠʝ ʠ ʫʤʝʥʴʰʠ-
ʣʠ ʚʳʜʝʣʝʥʠʝ ʚʠʨʫʩʘ ʫ ʢʦʰʝʢ, ʠʥʬʠʮʠʨʦ-
ʚʘʥʥʳʭ FCV. ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨ-
ʞʜʘʝʪ ʧʦʪʝʥʮʠʘʣ CpG49 ʢʘʢ ʤʥʦʛʦʦʙʝʱʘ-
ʶʱʝʛʦ ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ 
ʩʨʝʜʩʪʚʘ ʧʨʦʪʠʚ FCV, ʦʪʢʨʳʚʘʷ ʥʦʚʦʝ 
ʥʘʧʨʘʚʣʝʥʠʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʵʢʦʥʦʤʠʯʝ-
ʩʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ.  
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʘʥʪʠʘʧʦʧʪʦʪʠ-

ʯʝʩʢʦʛʦ ʙʝʣʢʘ ʩʫʨʚʠʚʠʥʘ ʩʥʠʞʘʝʪʩʷ ʚʦ 
ʚʨʝʤʷ ʟʘʨʘʞʝʥʠʷ ʢʘʣʠʮʠʚʠʨʦʟʦʤ ʚ ʨʘʤʢʘʭ 
ʧʨʦʮʝʩʩʘ ʘʧʦʧʪʦʟʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ 
ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʚʠʨʫʩʘ ʠ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ ʭʦʟʷʠʥʘ. O.S. Barrera-
V§zquez et al. (2019) [29] ʩʦʦʙʱʘʶʪ, ʯʪʦ 
ʩʚʝʨʭʵʢʩʧʨʝʩʩʠʷ ʩʫʨʚʠʚʠʥʘ ʧʨʠʚʦʜʠʪ ʢ 
ʩʥʠʞʝʥʠʶ ʩʠʥʪʝʟʘ ʙʝʣʢʘ FCV ʠ ʢʦʣʠʯʝ-
ʩʪʚʘ ʚʠʨʫʩʥʦʛʦ ʧʦʪʦʤʩʪʚʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 
ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʫʨʚʠʚʠʥ ʤʦʞʝʪ ʚʣʠ-
ʷʪʴ ʥʘ ʨʘʥʥʠʝ ʵʪʘʧʳ ʨʝʧʣʠʢʘʪʠʚʥʦʛʦ ʮʠʢ-
ʣʘ. ʉ ʧʦʤʦʱʴʶ ʠʤʤʫʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ 
ʘʥʘʣʠʟʘ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʩʚʝʨʭʵʢʩʧʨʝʩʩʠʷ 
ʩʫʨʚʠʚʠʥʘ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʠʥʬʠʮʠ-
ʨʦʚʘʥʠʷ FCV ʥʝ ʪʦʣʴʢʦ ʚ ʪʨʘʥʩʬʠʮʠʨʦ-
ʚʘʥʥʳʭ, ʥʦ ʠ ʚ ʩʦʩʝʜʥʠʭ ʥʝʪʨʘʥʩʬʠʮʠʨʦ-
ʚʘʥʥʳʭ ʢʣʝʪʢʘʭ CRFK, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 
ʘʫʪʦʢʨʠʥʥʳʡ ʠ ʧʘʨʘʢʨʠʥʥʳʡ ʟʘʱʠʪʥʳʡ 
ʵʬʬʝʢʪ. ɺʩʝ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʚ ʩʦʚʦʢʫʧʥʦ-
ʩʪʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʢʣʝʪʢʠ, ʵʢʩʧʨʝʩ-
ʩʠʨʫʶʱʠʝ ʩʫʨʚʠʚʠʥ ʚ ʠʟʙʳʪʢʝ, ʠʣʠ ʢʣʝʪ-
ʢʠ, ʦʙʨʘʙʦʪʘʥʥʳʝ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʥʦʡ 
ʩʨʝʜʦʡ ʠʟ ʥʠʭ, ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʢʦ-
ʣʠʯʝʩʪʚʘ ʤʦʣʝʢʫʣ ʢʣʝʪʦʯʥʦʡ ʘʜʛʝʟʠʠ ʢʦ-
ʰʝʢ-1 (fJAM-1) ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢ ʩʧʝ-
ʮʠʬʠʯʝʩʢʦʤʫ ʩʥʠʞʝʥʠʶ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠ 
ʠʥʬʠʮʠʨʦʚʘʥʠʷ FCV. 
ʉʢʣʘʨʝʦʣ ï ɻ ʪʦ ʜʠʪʝʨʧʝʥʦʠʜʥʦʝ ʧʨʠ-

ʨʦʜʥʦʝ ʘʨʦʤʘʪʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ ʪʠʧʘ 
ʣʘʙʜʘʥʦʚʳʭ, ʦʙʣʘʜʘʶʱʝʝ ʰʠʨʦʢʠʤ ʩʧʝʢ-
ʪʨʦʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʪʘʢʠʭ ʢʘʢ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ, ʘʥʪʠʤʠʢʨʦʙʥʳʝ 
ʠ ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʳʝ ʩʚʦʡʩʪʚʘ. ʀʩʩʣʝʜʦʚʘ-
ʥʠʝ Y. Yan et al. (2025) [30] ʧʦʢʘʟʘʣʦ, ʯʪʦ 
ʩʢʣʘʨʝʦʣ ʵʬʬʝʢʪʠʚʥʦ ʧʦʜʘʚʣʷʝʪ ʨʝʧʣʠʢʘ-
ʮʠʶ FCV ʚ CRFK. ʈʝʟʫʣʴʪʘʪʳ ʩʝʢʚʝʥʠʨʦ-
ʚʘʥʠʷ ʈʅʂ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʢʣʘʨʝʦʣ ʤʦʞʝʪ 
ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʜʘʚʣʷʪʴ ʨʘʟʤʥʦʞʝʥʠʝ ʚʠ-
ʨʫʩʘ, ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʩʠʛʥʘʣʴʥʳʡ ʧʫʪʴ 
TNF-Ŭ. ɹʦʣʝʝ ʪʦʛʦ, ʧʦʜʘʚʣʝʥʠʝ ʨʝʮʝʧʪʦʨʘ 
TNFR, ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʩ TNF, ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʝʛʦ ʨʝʧʣʠʢʘʮʠʶ. ʋʩʪʘ-
ʥʦʚʣʝʥʦ, ʯʪʦ ʩʢʣʘʨʝʦʣ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʜʘʚ-
ʣʷʝʪ ʘʧʦʧʪʦʟ, ʚʳʟʚʘʥʥʳʡ FCV, ʘ ʘʢʪʠʚʘ-
ʪʦʨ ʘʧʦʧʪʦʟʘ ʧʨʦʢʘʩʧʘʟ-ʘʢʪʠʚʠʨʫʶʱʝʛʦ 
ʩʦʝʜʠʥʝʥʠʷ 1 (PAC-1) ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 
ʫʩʠʣʠʪʴ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʡ ʵʬʬʝʢʪ ʩʢʣʘʨʝ-
ʦʣʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ in 
vivo ʘʚʪʦʨʳ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʥʘ-
ʨʫʞʠʣʠ, ʯʪʦ ʩʢʣʘʨʝʦʣ ʫʤʝʥʴʰʘʝʪ ʚʦʩʧʘʣʝ-
ʥʠʝ ʚ ʣʸʛʢʠʭ ʠ ʩʥʠʞʘʝʪ ʘʧʦʧʪʦʟ, ʠʥʬʠʣʴ-
ʪʨʘʮʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ ʠ 
ʦʪʸʢ ʣʸʛʢʠʭ, ʚʳʟʚʘʥʥʳʝ FCV.  
ʀʥʪʝʨʬʝʨʦʥʳ ʤʦʛʫʪ ʧʦʜʘʚʣʷʪʴ ʙʦʣʴ-

ʰʠʥʩʪʚʦ, ʝʩʣʠ ʥʝ ʚʩʝ, ʚʠʨʫʩʥʳʝ ʠʥʬʝʢ-
ʮʠʠ, ʩʪʠʤʫʣʠʨʫʷ ʪʨʘʥʩʢʨʠʧʮʠʶ ʩʦʪʝʥ 
ʠʥʪʝʨʬʝʨʦʥ-ʠʥʜʫʮʠʨʫʝʤʳʭ ʛʝʥʦʚ (ISG). 
ʀʥʪʝʨʬʝʨʦʥ ʵʬʬʝʢʪʠʚʥʦ ʧʦʜʘʚʣʷʝʪ ʨʝ-
ʧʣʠʢʘʮʠʶ FCV, ʥʦ ʤʝʭʘʥʠʟʤ ʝʛʦ ʧʨʦʪʠʚʦ-
ʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʟʫʯʝʥ ʧʣʦʭʦ. Y. 
Liu et al. (2018) [31] ʦʮʝʥʠʣʠ ʧʨʦʪʠʚʦʢʘ-
ʣʠʮʠʚʠʨʫʩʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʜʝʩʷʪʠ ISG, ʦ 
ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʦʪʦʨʳʭ 
ʩʦʦʙʱʘʣʦʩʴ ʨʘʥʝʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʝʛʫʣʷʪʦʨʥʳʡ ʬʘʢʪʦʨ 
ʠʥʪʝʨʬʝʨʦʥʘ 1 (IRF1) ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 
ʧʦʜʘʚʣʷʪʴ ʨʝʧʣʠʢʘʮʠʶ FCV, ʚ ʪʦ ʚʨʝʤʷ 
ʢʘʢ ʜʨʫʛʠʝ ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʳʝ ʨʝʛʫʣʷʪʦʨ-
ʥʳʝ ʬʘʢʪʦʨʳ ʠʥʪʝʨʬʝʨʦʥʘ ʥʝ ʩʧʨʘʚʠʣʠʩʴ 
ʩ ʵʪʦʡ ʟʘʜʘʯʝʡ. ʂʨʦʤʝ ʪʦʛʦ, IRF1 ʣʦʢʘʣʠ-
ʟʫʝʪʩʷ ʚ ʷʜʨʝ ʠ ʵʬʬʝʢʪʠʚʥʦ ʘʢʪʠʚʠʨʫʝʪ 
IFN-ɓ ʠ ʧʨʦʤʦʪʦʨ ʠʥʪʝʨʬʝʨʦʥ-
ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʦʪʚʝʪʘ (ISRE). 
IRF1 ʤʦʞʝʪ ʟʘʧʫʩʢʘʪʴ ʚʳʨʘʙʦʪʢʫ ʵʥʜʦ-
ʛʝʥʥʦʛʦ ʠʥʪʝʨʬʝʨʦʥʘ ʠ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ-
ʠʥʜʫʢʪʦʨʦʚ ʠʥʪʝʨʬʝʨʦʥʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 
ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ IRF1 ʤʦʞʝʪ ʧʦʣʦʞʠ-
ʪʝʣʴʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʦʚ 
ʠʥʪʝʨʬʝʨʦʥʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʝʥʳʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ-
ʤʝʥʝʥʠʝ ʠʥʪʨʝʬʝʨʦʥʘ ʢʦʰʢʠ (ʌʣʠʬʝʨʦʥ, 
ʆʆʆ çʅʊʎ ɹʠʦʀʥʚʝʩʪè, ʈʦʩʩʠʷ) ʚ ʩʦʯʝ-
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ʪʘʥʠʠ ʩ ʧʨʝʧʘʨʘʪʦʤ çʈʝʤʘʢʩʦʣè (ʆʆʆ 
çʅʊʌʌ ʇʆʃʀʉɸʅè, ʈʦʩʩʠʷ) ʧʨʦʜʝʤʦʥ-
ʩʪʨʠʨʦʚʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 
ʙʘʣʘʥʩ ʧʨʦ- ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʫ ʞʠʚʦʪ-
ʥʳʭ ʩ ʢʣʘʩʩʠʯʝʩʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠ-
ʥʦʡ FCV [32]. 
ʉʦʛʣʘʩʥʦ ʩʚʝʜʝʥʠʷʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ 

M. Umehashi et al. (2002) [33] ʚʥʫʪʨʠʚʝʥ-
ʥʦʝ ʚʚʝʜʝʥʠʝ ʢʦʰʢʘʤ ʘʥʪʠʪʝʣ ʧʨʦʪʠʚ 
FHV-1 ʠ FCV, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʟʘʨʘ-
ʞʝʥʥʳʭ ʵʪʠʤʠ ʚʠʨʫʩʘʤʠ, ʧʨʠʚʦʜʠʣʦ ʢ 
ʢʣʠʥʠʯʝʩʢʦʤʫ ʫʣʫʯʰʝʥʠʶ ʫ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥ-
ʪʨʦʣʴʥʦʡ. Y. Friedl et al. (2014) [34] ʧʨʦ-
ʚʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ 22 ʢʦʰʝʢ, ʠʥʬʠʮʠʨʦ-
ʚʘʥʥʳʭ FHV-1 ʠ/ʠʣʠ FCV ʠ ʠʤʝʶʱʠʭ 
ʦʩʪʨʦʝ ʪʝʯʝʥʠʝ ʙʦʣʝʟʥʠ, ʢʦʪʦʨʳʤ ʚʚʦʜʠʣʠ 
ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ (ʌʝʣʠʟʝʨʠʥ, IDT) ʦʜʠʥ 
ʨʘʟ ʚ ʜʝʥʴ ʧʦʜʢʦʞʥʦ ʠ ʪʨʠ ʨʘʟʘ ʚ ʜʝʥʴ 
ʧʨʠʤʝʥʷʣʠ ʤʝʩʪʥʦ (ʚ ʛʣʘʟʘ, ʥʦʩʦʚʳʝ ʭʦʜʳ 
ʠ ʨʦʪʦʚʫʶ ʧʦʣʦʩʪʴ) ʚ ʪʝʯʝʥʠʝ 3 ʧʦʩʣʝʜʦ-
ʚʘʪʝʣʴʥʳʭ ʜʥʝʡ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʛʨʫʧʧʝ ʢʦʰʝʢ, ʫ ʢʦʪʦ-
ʨʳʭ ʚ ʣʝʯʝʥʠʠ ʧʨʠʤʝʥʷʣʩʷ ʠʤʤʫʥʦʛʣʦʙʫ-
ʣʠʥ ʩʥʠʟʠʣʘʩʴ ʪʷʞʝʩʪʴ ʨʝʩʧʠʨʘʪʦʨʥʳʭ 
ʩʠʤʧʪʦʤʦʚ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʣʦʩʴ 
ʦʙʱʝʝ ʩʘʤʦʯʫʚʩʪʚʠʝ ʫʞʝ ʥʘ 3-ʡ ʜʝʥʴ, ʚ ʪʦ 
ʚʨʝʤʷ ʢʘʢ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʢʦʰʝʢ, ʧʦʣʫʯʘʚ-
ʰʠʭ ʪʦʣʴʢʦ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ, 
ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ 
ʪʦʣʴʢʦ ʥʘ 7-ʡ ʜʝʥʴ. ʆʜʥʘʢʦ ʢ 7-ʤʫ ʜʥʶ 
ʣʝʯʝʥʠʷ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʢʦʥʪʨʦʣʴʥʳʤʠ ʠ 
ʦʧʳʪʥʳʤʠ ʢʦʰʢʘʤʠ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ, 
ʪʘʢ ʢʘʢ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʳʭ ʫʣʫʯʰʠʣʦʩʴ 
ʦʜʠʥʘʢʦʚʦ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ. 
ɺʦ ʚʨʝʤʷ ʪʨʸʭ ʚʩʧʳʰʝʢ VS-FCV ʚ 

ɸʚʩʪʨʘʣʠʠ, M. Bordicchia et al. (2021) [35] 
ʦʮʝʥʠʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʠʪʘʟʦʢʩʘʥʠʜʘ 
(NTZ), 2'-C-ʤʝʪʠʣʮʠʪʠʜʠʥʘ (2CMC) ʠ 7-
ʜʝʘʟʘ-2'-C-ʘʮʝʪʠʣʝʥ-ʘʜʝʥʦʟʠʥ (NITD-008) 
ʧʨʦʪʠʚ ʵʪʦʛʦ ʚʠʨʫʩʘ in vitro. ʇʨʠ ʘʥʘʣʠʟʝ 
ʠʥʬʝʢʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʷ 
ʤʝʪʦʜʦʤ ʙʣʷʰʢʦʦʙʨʘʟʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚ-
ʣʝʥʦ ʠʥʛʠʙʠʨʦʚʘʥʠʝ VS-FCV ʚ ʟʘʚʠʩʠʤʦ-
ʩʪʠ ʦʪ ʜʦʟʳ ʚʩʝʤʠ ʚʳʰʝʫʢʘʟʘʥʥʳʤʠ ʧʨʝ-
ʧʘʨʘʪʘʤʠ ʧʨʠ ʥʠʟʢʠʭ ʤʠʢʨʦʤʦʣʷʨʥʳʭ 
ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʯʪʦ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ 
ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʝʜʧʦʩʳʣʢʦʡ 
ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ. 
ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ 

ʩʚʝʜʝʥʠʷ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʥʘ 
ʙʦʣʴʥʳʭ ʢʘʣʠʮʠʚʠʨʦʟʦʤ ʢʦʰʝʢ ʧʨʝʧʘʨʘ-
ʪʦʚ çʈʦʥʢʦʣʝʡʢʠʥè (ʆʆʆ çʅʇʂè 
çɹʀʆʊɽʍè, ʈʦʩʩʠʷ), ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʚ 
ʩʦʩʪʘʚʝ ʨʝʢʦʤʙʠʥʘʥʪʥʳʡ ʠʥʪʝʨʣʝʡʢʠʥ-2 
(ʀʃ-2) ʯʝʣʦʚʝʢʘ, ʚʳʜʝʣʝʥʥʳʡ ʠʟ ʢʣʝʪʦʢ 
ʜʨʦʞʞʝʡ Saccharomyces cerevisiae [36] ʠ 
çɻʘʤʘʧʨʝʥè (ʆʆʆ çɻʘʤʘɺʝʪʌʘʨʤè, ʈʦʩ-
ʩʠʷ), ʩʦʜʝʨʞʘʱʠʡ ʚ ʢʘʯʝʩʪʚʝ ʜʝʡʩʪʚʫʶ-
ʱʝʛʦ ʚʝʱʝʩʪʚʘ ʜʠʥʘʪʨʠʝʚʫʶ ʩʦʣʴ ʬʦʩʬʘ-
ʪʘ ʧʦʣʠʧʨʝʥʦʣʦʚ [37]. ɸʚʪʦʨʳ ʜʘʥʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʷʚʣʷʶʪ, ʯʪʦ ʠʩʯʝʟʥʦʚʝʥʠʝ 
ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ FCV ʠ ʚʦʟʚʨʘʪ 
ʥʝʢʦʪʦʨʳʭ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘ-
ʟʘʪʝʣʝʡ ʢʨʦʚʠ ʜʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ 
ʥʘʩʪʫʧʘʣʠ ʚ ʙʦʣʝʝ ʨʘʥʥʠʝ ʩʨʦʢʠ. 
ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ in vitro ʥʘ ʢʣʝʪʢʘʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʪʢʘʥʠ ʧʦʯʝʢ ʢʦʰʝʢ (F81), 
ʙʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʜʦʟʦʟʘʚʠʩʠʤʦʝ 
ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ FCV ʭʣʦʨʠ-
ʜʘ ʤʝʜʠ [38] ʠ ʭʣʦʨʠʜʘ ʣʠʪʠʷ [39] ʩ ʥʠʟ-
ʢʠʤ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ, ʯʪʦ ʤʦ-
ʞʝʪ ʙʳʪʴ ʘʢʪʫʘʣʴʥʳʤ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ 
ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ in vivo. 
ʅʝʢʦʪʦʨʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʵʢʩʪʨʘʢʪʳ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʬʠʪʦʧʨʝʧʘʨʘʪʳ ʧʨʠ 
ʣʝʯʝʥʠʠ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ ʠʟ-ʟʘ ʠʭ 
ʙʠʦʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. D.J. Seo ʠ C. 
Choi (2017) [40] ʠʟʫʯʘʣʠ ʠʥʛʠʙʠʨʫʶʱʝʝ 
ʜʝʡʩʪʚʠʝ 29 ʧʠʱʝʚʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʵʢʩ-
ʪʨʘʢʪʦʚ ʥʘ FCV, ʢʦʪʦʨʳʡ ʙʳʣ ʟʥʘʯʠʪʝʣʴ-
ʥʦ ʠʥʛʠʙʠʨʦʚʘʥ ʜʦ 86,89 Ñ 2,01 ʠ 48,71 Ñ 
7,38% ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 100 ʤʢʛ/ʤʣ Ca-
mellia sinensis ʠ Ficus carica ʩʦʦʪʚʝʪʩʪʚʝʥ-
ʥʦ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʨʠʙʘʚʠʨʠʥ ʚ 
ʢʦʥʮʝʥʪʨʘʮʠʠ 100 ʤʢʄ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠ-
ʞʘʣ ʪʠʪʨ FCV ʥʘ 77,69 Ñ 10,40%. Pleurop-
terus multiflorus (20 ʤʢʛ/ʤʣ) ʧʨʦʜʝʤʦʥ-
ʩʪʨʠʨʦʚʘʣ ʧʨʦʪʠʚʦʚʠʨʫʩʥʫʶ ʘʢʪʠʚʥʦʩʪʴ 
53,33 Ñ 5,77%, ʘ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 20 ʤʢʛ/
ʤʣ Alnus japonica ʥʘʙʣʶʜʘʣʦʩʴ ʠʥʛʠʙʠʨʦ-
ʚʘʥʠʝ ʥʘ 50,00 Ñ 16,67%. ʆʜʥʘʢʦ ʵʪʦ ʠʩ-
ʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩ ʮʝʣʴʶ ʚʳ-
ʷʚʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 
ʨʘʩʪʠʪʝʣʴʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ʚ ʙʦʨʴʙʝ ʩ ʥʦʨʦ-
ʚʠʨʫʩʘʤʠ ʙʝʟ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡ-
ʩʪʚʠʷ, ʘ FCV ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʘʢ ʩʫʨʨʦʛʘʪ-
ʥʘʷ ʤʦʜʝʣʴ ʙʝʟ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʷ ʫ ʢʦʰʝʢ. ʇʦʜʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ M.S. Sabrin et al. (2021) 
[41] ʚ ʦʪʥʦʰʝʥʠʠ ʚʠʨʫʣʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦ-
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ʩʪʠ ʭʠʤʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʩʪʝʥʠʡ 
ʨʦʜʘ Dracocephalum, ʙʦʛʘʪʳʭ ʬʣʘʚʦʥʦʠ-
ʜʘʤʠ ʠ ʬʝʥʠʣʧʨʦʧʘʥʦʠʜʥʳʤʠ ʦʣʠʛʦʤʝʨʘ-
ʤʠ. 
H. Wu et al. (2016) [42] ʦʙʥʘʨʫʞʠʣʠ, 

ʯʪʦ ʛʝʨʤʘʢʨʦʥ (ʕʬʠʨʥʦʝ ʤʘʩʣʦ Geranium 
macrorrhizum), ʩʧʦʩʦʙʝʥ ʵʬʬʝʢʪʠʚʥʦ ʧʦ-
ʜʘʚʣʷʪʴ ʨʦʩʪ ʰʪʘʤʤʘ F9 FCV in vitro. ʕʪʦ 
ʩʦʝʜʠʥʝʥʠʝ ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʦʝ ʧʨʦʪʠʚʦ-
ʚʠʨʫʩʥʦʝ ʜʝʡʩʪʚʠʝ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʨʘʥʥʝʡ 
ʩʪʘʜʠʠ ʟʘʨʘʞʝʥʠʷ ʚʠʨʫʩʦʤ. ʇʨʦʪʠʚʦʚʠ-
ʨʫʩʥʳʡ ʵʬʬʝʢʪ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʧʨʝʧʘʨʘʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʛʝʨʤʘʢʨʦʥ ʦʢʘʟʘʣ 
ʟʥʘʯʠʪʝʣʴʥʦʝ ʠʥʛʠʙʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ 
ʜʚʘ ʜʨʫʛʠʭ ʵʪʘʣʦʥʥʳʭ ʰʪʘʤʤʘ ï 2280 ʠ 
Bolin, ʘ ʪʘʢʞʝ ʧʨʠʚʝʣ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 
ʩʥʠʞʝʥʠʶ ʨʝʧʣʠʢʘʮʠʠ ʰʪʘʤʤʦʚ WZ-1 ʠ 
HRB-SS, ʢʦʪʦʨʳʝ ʙʳʣʠ ʥʝʜʘʚʥʦ ʚʳʜʝʣʝ-
ʥʳ ʚ ʂʠʪʘʝ. ʂ ʪʦʤʫ ʞʝ Z. Cui et al. (2021) 
[43] ʚ ʭʦʜʝ ʩʚʦʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʠ-
ʣʠ, ʯʪʦ ʠʢʘʨʠʠʥ (ICA), ʬʦʨʤʦʥʦʥʝʪʠʥ 
(FMN) ʠ ʬʝʥʠʣʵʪʠʣʦʚʳʡ ʵʬʠʨ ʢʦʬʝʡʥʦʡ 
ʢʠʩʣʦʪʳ (CPAE) ʦʢʘʟʳʚʘʶʪ ʟʘʤʝʪʥʦʝ ʧʨʦ-
ʪʠʚʦʚʠʨʫʩʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ FCV in vitro, 
ʦʙʣʘʜʘʷ ʥʠʟʢʦʡ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴʶ ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʢʣʝʪʢʘʤ F81. ɼʘʣʝʝ ʙʳʣʦ 
ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ICA ʠ FMN ʚ ʦʩʥʦʚʥʦʤ 
ʜʝʡʩʪʚʫʶʪ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʟʘʨʘʞʝʥʠʷ 
FCV, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ CAPE ʤʦʞʝʪ ʜʝʡ-
ʩʪʚʦʚʘʪʴ ʢʘʢ ʥʘ ʨʘʥʥʝʡ, ʪʘʢ ʠ ʥʘ ʧʦʟʜʥʝʡ 
ʩʪʘʜʠʠ ʟʘʨʘʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ ICA ʦʢʘʟʳʚʘ-
ʝʪ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʘ FMN ʠ 
CAPE ʧʨʠ ʟʘʨʘʞʝʥʠʠ ʚʠʨʫʩʦʤ, ʘ FMN 
ʦʢʘʟʳʚʘʝʪ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʩ 
CAPE. ʆʜʥʘʢʦ ʜʣʷ ʦʮʝʥʢʠ ʵʪʠʭ ʩʨʝʜʩʪʚ 
ʢʘʢ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ 
ʣʝʯʝʥʠʠ FCV ʥʝʦʙʭʦʜʠʤʳ ʤʘʩʰʪʘʙʥʳʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ in vivo. 
ɺʓɺʆɼʓ / CONCLUSION 
ʕʪʘʣʦʥʥʳʤ ʩʧʦʩʦʙʦʤ ʜʠʘʛʥʦʩʪʠʢʠ 

FCV ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʤʝʪʦʜ ʇʎʈ, 
ʦʜʥʘʢʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ 
ʥʘʙʦʨʦʚ ʧʨʘʡʤʝʨʦʚ, ʥʝʦʙʭʦʜʠʤ ʥʝʧʨʝʨʳʚ-
ʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʤʦ-
ʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʵʪʦʛʦ ʚʠʨʫʩʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʦʪʦʚʘʷ 
ʧʦʣʦʩʪʴ ï ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʜʣʷ 
ʚʟʷʪʠʷ ʦʙʨʘʟʮʦʚ ʜʣʷ ʚʳʷʚʣʝʥʠʷ FCV. 
ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ 

ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʩʣʫʞʠʣʘ ʟʘʜʝʣʦʤ ʜʣʷ ʩʦ-
ʟʜʘʥʠʷ ʤʝʪʦʜʘ ʥʘ ʦʩʥʦʚʝ ʇʎʈ ʩ ʦʙʨʘʪʥʦʡ 

ʪʨʘʥʩʢʨʠʧʮʠʝʡ ʠ ʪʨʘʥʩ-ʨʘʩʱʝʧʣʷʶʱʝʡ 
ʘʢʪʠʚʥʦʩʪʠ CRISPR-Cas13a, ʤʝʪʦʜʘ ERA 
ʚ ʩʦʯʝʪʘʥʠʠ ʩ LFD, ʥʘʮʝʣʝʥʥʳʡ ʥʘ ʧʦʟʠ-
ʮʠʶ FCV-ORF1, ʘ ʪʘʢʞʝ ʬʣʫʦʨʝʩʮʝʥʪʥʦ-
ʛʦ ʠʟʦʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝʤ RPA ʜʣʷ ʙʳʩʪʨʦʛʦ ʚʳʷʚʣʝʥʠʷ FCV. 
ɺ ʩʚʷʟʠ ʩ ʚʦʟʨʘʩʪʘʶʱʝʡ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʴʶ ʢʦʤʧʣʝʢʩʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʚʠʨʫʩʥʳʭ 
ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʰʝʢ, ʢʦʪʦʨʳʝ ʟʘʯʘʩʪʫʶ 
ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ FCV, ʩʪʘʣʘ ʘʢʪʫʘʣʴʥʦʡ 
ʨʘʟʨʘʙʦʪʢʘ ʩʚʝʨʭʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʤʝʪʦʜʘ 
ʚʠʟʫʘʣʴʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ FCV ʠ FHV-1 ʩ 
ʧʦʤʦʱʴʶ ʦʜʥʦʧʨʦʙʠʨʦʯʥʦʛʦ ʘʥʘʣʠʟʘ 
dRPA-Cas12a/Cas13a, ʤʝʪʦʜʘ ʪʨʦʡʥʦʡ 
ʥʘʥʦʇʎʈ ʜʣʷ ʚʳʷʚʣʝʥʠʷ FCV, FPV ʠ FHV
-1 ʠ ʤʝʪʦʜʘ ʬʣʫʦʨʝʩʮʝʥʪʥʦʡ ʢʦʣʠʯʝʩʪʚʝʥ-
ʥʦʡ ʇʎʈ TaqMan MGB ʜʣʷ ʦʜʥʦʚʨʝʤʝʥ-
ʥʦʛʦ ʚʳʷʚʣʝʥʠʷ FPV ʠ FHV-1, FCV ʠ 
FIPV. ʊʘʢʞʝ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʇʎʈ ʩʪʘʣʦ 
ʚʦʟʤʦʞʥʳʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʥʘʨʫʞʠʪʴ ʠ 
ʛʝʥʝʪʠʯʝʩʢʠ ʨʘʟʣʠʯʠʪʴ ʚʘʢʮʠʥʘʣʴʥʳʝ ʠ 
ʧʦʣʝʚʳʝ ʰʪʘʤʤʳ ʙʣʘʛʦʜʘʨʷ ʢʦʤʙʠʥʠʨʦ-
ʚʘʥʥʦʤʫ ʘʥʘʣʠʟʫ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ, 
ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʇʎʈ ʠ ʛʠʙʨʠʜʠʟʘʮʠʠ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʣʫʦʨʝʩʮʝʥʪʥʳʭ ʤʝʪʦʢ. 
ʕʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʥʘʷ ʧʨʦʪʠʚʦʚʠ-

ʨʫʩʥʘʷ ʪʝʨʘʧʠʷ ʧʨʠ FCV ʚ ʥʘʩʪʦʷʱʠʡ 
ʤʦʤʝʥʪ ʥʝ ʨʘʟʨʘʙʦʪʘʥʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʧʦʜ-
ʜʝʨʞʠʚʘʶʱʘʷ ʠ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʘʷ ʪʝʨʘ-
ʧʠʷ, ʘ ʪʘʢʞʝ ʢʘʯʝʩʪʚʝʥʥʳʡ ʫʭʦʜ ʠ ʢʦʨʤ-
ʣʝʥʠʝ ʟʘʥʠʤʘʶʪ ʦʜʥʫ ʠʟ ʢʣʶʯʝʚʳʭ ʧʦʟʠ-
ʮʠʡ ʚ ʣʝʯʝʥʠʠ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʢʦʰʝʢ. 
ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʘʚʜʘʥʦ 
ʧʨʠʤʝʥʝʥʠʝ ʤʫʢʦʣʠʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, 
ʘʥʘʣʴʛʝʪʠʢʦʚ ʠ ʩʪʠʤʫʣʷʪʦʨʦʚ ʘʧʧʝʪʠʪʘ. 
ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʪʦʨʠʯʥʳʭ ʙʘʢʪʝʨʠ-
ʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ ʧʨʠʤʝʥʷʶʪ ʜʦʢʩʠʮʠʢ-
ʣʠʥ ʠʣʠ ʘʤʦʢʩʠʮʠʣʣʠʥ ʩ ʢʣʘʚʫʣʘʥʦʚʦʡ 
ʢʠʩʣʦʪʦʡ. 
ʂʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʥʠʪʘʟʦʢʩʘʥʠʜ ʠ ʤʠʟʦʨʠʙʠʥ ʦʙʣʘʜʘʶʪ 
ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝ-
ʥʠʠ FCV ʠ ʤʦʛʫʪ ʫʤʝʥʴʰʘʪʴ ʢʣʠʥʠʯʝʩʢʠʝ 
ʩʠʤʧʪʦʤʳ ʙʦʣʝʟʥʠ, ʘ ʪʘʢʞʝ ʫʩʢʦʨʷʪʴ ʚʳ-
ʟʜʦʨʦʚʣʝʥʠʝ. CpG49 ʚʳʟʳʚʘʝʪ ʩʠʣʴʥʳʝ 
Th1-ʦʧʦʩʨʝʜʦʚʘʥʥʳʝ ʠʥʪʝʨʬʝʨʦʥʦʚʳʝ (I ʠ 
II) ʦʪʚʝʪʳ, ʪʝʤ ʩʘʤʳʤ ʟʥʘʯʠʪʝʣʴʥʦ ʠʥʛʠ-
ʙʠʨʫʷ ʨʝʧʣʠʢʘʮʠʶ FCV ʢʘʢ in vitro, ʪʘʢ ʠ 
in vivo. ɺ ʢʘʯʝʩʪʚʝ ʤʝʩʪʥʦʡ ʧʨʦʪʠʚʦʚʠ-
ʨʫʩʥʦʡ ʪʝʨʘʧʠʠ ʭʦʨʦʰʠʡ ʵʬʬʝʢʪ ʧʦʢʘʟʘʣ 
PSSNa, ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪ ʢ ʠʥʛʠʙʠʨʦʚʘ-
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ʥʠʶ ʥʘ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ ʮʠʢʣʘ ʨʝʧʣʠʢʘ-
ʮʠʠ FCV. 
ɺʥʫʪʨʠʚʝʥʥʦʝ ʚʚʝʜʝʥʠʝ ʢʦʰʢʘʤ ʘʥʪʠ-

ʪʝʣ ʧʨʦʪʠʚ FHV-1 ʠ FCV ʧʨʠʚʦʜʠʪ ʢ ʙʦ-
ʣʝʝ ʙʳʩʪʨʦʤʫ ʩʥʠʞʝʥʠʶ ʪʷʞʝʩʪʠ ʨʝʩʧʠ-
ʨʘʪʦʨʥʳʭ ʩʠʤʧʪʦʤʦʚ ʠ ʫʣʫʯʰʝʥʠʶ ʦʙʱʝ-
ʛʦ ʩʘʤʦʯʫʚʩʪʚʠʷ ʫʞʝ ʥʘ 3-ʡ ʜʝʥʴ, ʦʜʥʘʢʦ 
ʢ 7-ʤʫ ʜʥʶ ʣʝʯʝʥʠʷ ʨʘʟʥʠʮʳ ʚ ʩʦʩʪʦʷʥʠʠ 
ʤʝʞʜʫ ʢʦʰʢʘʤʠ, ʢʦʪʦʨʳʤ ʙʳʣʠ ʚʚʝʜʝʥʳ 
ʠ ʥʝ ʚʚʝʜʝʥʳ ʘʥʪʠʪʝʣʘ, ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 
ʀʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠ-
ʥ̫ʠʠ ʥʘ ʙʦʣɹʥrʭ ʢʘʣʠʮʠʚʠʨʦʟʦʤ ʢʦh ʝʢ ʠ 
ʠʭ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 
ʧʨʝʧʘʨʘʪʦʚ çʈʦʥʢʦʣʝʡʢʠʥè ʠ çɻʘʤʘʧʨʝʥè, 
ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʦʣʝʝ ʨʘʥ-
ʥʝʤʫ ʠʩʯʝʟʥʦʚʝʥʠʶ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘ-
ʢʦʚ, ʘ ʧʨʠʤʝʥʝʥʠʝ ʠʥʪʨʝʬʝʨʦʥʘ ʢʦʰʢʠ ʚ 
ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʝʧʘʨʘʪʦʤ çʈʝʤʘʢʩʦʣè ʦʢʘ-
ʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʙʘʣʘʥʩ 
ʧʨʦ- ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ. 
ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ in vitro ʨʘʩʢʨʳʪ ʩʠʣʴ-

ʥʳʡ ʠʥʛʠʙʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʤʝʬʣʦʭʠʥʘ, 
AZD6244 ʩʢʣʘʨʝʦʣʘ, NTZ, 2CMC, NITD-
008, ʭʣʦʨʠʜʘ ʤʝʜʠ ʠ ʭʣʦʨʠʜʘ ʣʠʪʠʷ. ʊʘʢ-
ʞʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʝ 
ʜʝʡʩʪʚʠʝ ʥʝʢʦʪʦʨʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʵʢʩ-
ʪʨʘʢʪʦʚ, ICA, FMN ʠ CPAE, ʦʜʥʘʢʦ ʜʣʷ 
ʦʮʝʥʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʚʥʝʜʨʝʥʠʷ ʵʪʠʭ 
ʩʦʝʜʠʥʝʥʠʡ ʚ ʩʭʝʤʳ ʣʝʯʝʥʠʷ FCV ʥʝʦʙ-
ʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ in vitro 
ʠ in vivo. ʀʤʤʫʥʦʬʣʫʦʨʝʩʮʝʥʪʥʳʡ ʘʥʘʣʠʟ 
ʧʦʢʘʟʘʣ, ʯʪʦ ʩʚʝʨʭʵʢʩʧʨʝʩʩʠʷ ʩʫʨʚʠʚʠʥʘ 
ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʠʥʬʠʮʠʨʦʚʘʥʠʷ 
FCV. ʉʝʢʨʝʪ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʩʪʚʦʣʦʚʳʭ 
ʢʣʝʪʦʢ ʢʦʰʝʢ ʥʝ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʨʦʥʠʢʥʦ-
ʚʝʥʠʶ ʚʠʨʫʩʦʚ FCV ʚ ʢʣʝʪʢʠ CRFK, ʥʦ 
ʦʢʘʟʳʚʘʝʪ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ 
ʨʝʧʣʠʢʘʮʠʶ ʚʠʨʫʩʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦ-
ʟʳ. ʊʨʠ ʠʟ ʤʠʈʅʂ (FCV3.7, FCV4.1 ʠ 
FCV4.2) ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚʳʨʘʞʝʥ-
ʥʳʡ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʡ ʵʬʬʝʢʪ ʩ ʫʤʝʥʴʰʝ-
ʥʠʝʤ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʪʠʪʨʘ ʚʠʨʫʩʘ ʙʦʣʝʝ 
ʯʝʤ ʥʘ 99%, ʯʪʦ ʩʦʟʜʘʣʦ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ 
ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝ-
ʥʝʥʠʷ ʈʅʂ-ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʧʨʠ FCV. 
ʉʇʀʉʆʂ ʉʆʂʈɸʑɽʅʀʁ: 
ʇʎʈ ï ʧʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ 
ʎʆɻ-2 ï ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʘ-2 
CPAE ï ʬʝʥʠʣʵʪʠʣʦʚʳʡ ʵʬʠʨ ʢʦʬʝʡ-

ʥʦʡ ʢʠʩʣʦʪʳ  
CpG49 ï ʧʣʘʟʤʠʜʳ CpG ʩ ʚʳʩʦʢʦʡ 

ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 
CRFK ï ʢʣʝʪʢʠ ʢʦʰʘʯʴʝʡ ʧʦʯʢʠ ʂʨʵʥ-

ʜʝʣʣʘ-ʈʠʟʘ 
ERA ï ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʨʝʢʦʤʙʠʥʘʟʥʘʷ 

ʘʤʧʣʠʬʠʢʘʮʠʷ 
ERK1/2 ï ʚʥʝʢʣʝʪʦʯʥʘʷ ʩʠʛʥʘʣʴʥʘʷ 

ʢʠʥʘʟʘ 1/2  
F81 ï ʢʣʝʪʦʯʥʘʷ ʣʠʥʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʠʟ 

ʪʢʘʥʠ ʧʦʯʝʢ ʢʦʰʝʢ 
FCV ï ʢʘʣʠʮʠʚʠʨʫʩ ʢʦʰʝʢ 
FHV-1 ï ʛʝʨʧʝʩ ʚʠʨʫʩ ʢʦʰʝʢ 1 ʪʠʧʘ 
FIPV ï ʚʠʨʫʩ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʝʨʠʪʦ-

ʥʠʪʘ ʢʦʰʝʢ 
fJAM-1 ï ʤʦʣʝʢʫʣʘ ʢʣʝʪʦʯʥʦʡ ʘʜʛʝʟʠʠ 

ʢʦʰʝʢ-1 
FMN ï ʬʦʨʤʦʥʦʥʝʪʠʥ  
FPV ï ʚʠʨʫʩ ʧʘʥʣʝʡʢʦʧʝʥʠʠʠ ʢʦʰʝʢ 
fSAA ï ʩʳʚʦʨʦʪʦʯʥʚʡ ʘʤʠʣʦʠʜ ɸ ʢʦ-

ʰʝʢ 
IC50 ï ʧʦʣʫʤʘʢʩʠʤʘʣʴʥʘʷ ʠʥʛʠʙʠʨʫʶ-

ʱʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 
ICA ï ʠʢʘʨʠʠʥ,  
IFN-ɓ - ʠʥʪʝʨʬʝʨʦʥ-ɓ 
IFN-ɔ ï ʠʥʪʝʨʬʝʨʦʥ-ɔ 
IFN-ɤ ï ʠʥʪʝʨʬʝʨʦʥ-ɤ 
IRF1 ï ʨʝʛʫʣʷʪʦʨʥʳʡ ʬʘʢʪʦʨ ʠʥʪʝʨʬʝ-

ʨʦʥʘ 1 
ISG ï ʠʥʪʝʨʬʝʨʦʥ-ʠʥʜʫʮʠʨʫʝʤʳʝ ʛʝʥʳ 
ISRE ï ʠʥʪʝʨʬʝʨʦʥ-ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ 

ʵʣʝʤʝʥʪ ʦʪʚʝʪʘ 
LFD ï ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʙʦʢʦʚʦʛʦ ʧʦʪʦʢʘ 
MEK1 ï ʤʠʪʦʛʝʥ-ʘʢʪʠʚʠʨʫʝʤʘʷ ʧʨʦʪʝ-

ʠʥʢʠʥʘʟʘ 1 
ORF1 ï ʦʪʢʨʳʪʘʷ ʨʘʤʢʘ ʩʯʠʪʳʚʘʥʠʷ 1 
PAC-1 ï ʧʨʦʢʘʩʧʘʟ-ʘʢʪʠʚʠʨʫʶʱʝʝ 

ʩʦʝʜʠʥʝʥʠʝ 1 
PSSNa ï ʧʦʣʠ(4-ʩʪʠʨʦʣʩʫʣʴʬʦʥʘʪʦʚ 

ʥʘʪʨʠʷ) 
RPA ï ʨʝʢʦʤʙʠʥʘʟʥʘʷ ʧʦʣʠʤʝʨʘʟʥʘʷ 

ʘʤʧʣʠʬʠʢʘʮʠʷ 
TCID50 ï 50%-ʥʳʝ ʠʥʬʠʮʠʨʫʶʱʠʝ 

ʜʦʟʳ  
TLR9 ï ʪʦʣʣ-ʧʦʜʦʙʥʳʡ ʨʝʮʝʧʪʦʨ 9  
TNF ï ʬʘʢʪʦʨʳ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ 
TNF-Ŭ ï ʬʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ-Ŭ 
VS-FCVï ʚʠʨʫʣʝʥʪʥʳʡ ʩʠʩʪʝʤʥʳʡ 

ʢʘʣʠʮʠʚʠʨʦʟ ʢʦʰʝʢ 
ʀʃ-6 ï ʠʥʪʝʨʣʝʡʢʠʥ 6 
ʄɹʆ ï ʤʦʜʠʬʠʢʘʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʪʚʝʪʘ 
ʤʠʈʅʂ ï ʤʘʣʳʝ ʠʥʪʝʨʬʝʨʠʨʫʶʱʠʝ 
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ABSTRACT 
This review summarizes and analyzes the 

results of scientific research on the diagnosis 
and treatment of feline calicivirus (FCV) 
infection. It has been established that contin-
uous monitoring of the phylogenetic and 
molecular-genetic characteristics of FCV is 
essential for developing new effective primer 
sets for its PCR-based diagnosis. The oral 
cavity is identified as the preferred site for 
sample collection for FCV detection. Vari-
ous advanced diagnostic methods have been 
developed, including a reverse transcription 
PCR (RT-PCR) method with CRISPR-
Cas13a trans-cleavage activity, the ERA 
method combined with LFD (Lateral Flow 
Device) targeting the FCV-ORF1 region, 
and fluorescent isothermal analysis using 
Recombinase Polymerase Amplification 
(RPA) for rapid FCV detection. Additional-
ly, an ultrasensitive visual detection method 
for FCV and FHV-1 using a single-tube 
dRPA-Cas12a/Cas13a assay, a triple na-
noPCR method for FCV, FPV, and FHV-1 
detection, and a TaqMan MGB fluorescent 

quantitative PCR method for simultaneous 
detection of FPV, FHV-1, FCV, and FIPV 
have been developed. Furthermore, a single 
PCR assay has enabled the simultaneous 
detection and genetic differentiation of vac-
cine and field strains of the virus. Effective 
systemic antiviral therapy for FCV is cur-
rently not developed. Consequently, support-
ive and symptomatic therapy, along with 
high-quality nursing care and feeding, play a 
key role in the management of infected cats. 
Clinical studies have shown that nitazoxa-
nide, mizoribine, and CpG49 possess antivi-
ral activity, while PSSNa has demonstrated 
good efficacy for topical application. Ad-
ministration of antibodies against FHV-1 
and FCV leads to a relatively rapid reduction 
in the severity of respiratory symptoms and 
overall improvement in well-being. There is 
evidence of a positive effect of 
"Roncoleukin" and "Gamapren" on FCV-
infected cats and their clinical and laboratory 
parameters, while the administration of fe-
line interferon combined with "Remaxol" 
positively influences the pro- and antioxi-
dant balance. In vitro studies have revealed a 
strong inhibitory effect against FCV by mef-
loquine, AZD6244, sclareol, NTZ, 2CMC, 
NITD-008, copper chloride, and lithium 
chloride. Antiviral activity has also been 
observed for certain plant extracts, ICA, 
FMN, and CPAE. Survivin overexpression 
leads to reduced FCV infection. The secre-
tome of feline mesenchymal stem cells does 
not prevent FCV entry into CRFK cells but 
exerts an antiviral effect on viral replication. 
There is also evidence regarding the poten-
tial therapeutic application of RNA interfer-
ence in FCV. 
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ʈɽʌɽʈɸʊ 
 ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʩʦʯʝʪʘʥʥʦʤ ʧʦʨʘʞʝʥʠʠ ʤʦʣʦʯʥʦʛʦ ʩʪʘʜʘ 
ʢʦʨʦʚ ʤʠʢʦʧʣʘʟʤʦʟʦʤ ʠ ʢʣʦʩʪʨʠʜʠʦʟʦʤ, ʚʳʟʳʚʘʶʱʠʭ ʫ ʞʠʚʦʪʥʳʭ ʩʪʦʡʢʫʶ 
ʭʨʦʥʠʟʘʮʠʶ ʤʘʩʪʠʪʘ, ʛʥʦʡʥʫʶ ʬʦʨʤʫ ʩ ʘʙʩʮʝʩʩʘʤʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʦʪʸʢ ʠ 
ʛʥʠʣʦʩʪʥʦʝ ʨʘʟʣʦʞʝʥʠʝ ʤʳʰʮ ʟʘʜʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ. ʇʨʦʚʝʜʸʥʥʘʷ ʢʦʤʧʣʝʢʩʥʘʷ 
ʣʘʙʦʨʘʪʦʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ (ʢʫʣʴʪʫʨʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, MALDI-TOF ʤʘʩʩ-
ʩʧʝʢʪʨʦʤʝʪʨʠʷ, ʇʎʈ) ʚʳʷʚʠʣʘ ʚʳʩʦʢʫʶ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʭʨʦʥʠʯʝʩʢʠʭ 

(5,3%) ʠ ʩʫʙʢʣʠʥʠʯʝʩʢʠʭ (53,3%) ʤʘʩʪʠʪʦʚ, ʘ ʪʘʢʞʝ ʛʥʦʡʥʦ-ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ 
ʤʳʰʮ (16,6%). ʆʩʥʦʚʥʳʤʠ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʤʘʩʪʠʪʦʚ ʩʪʘʣʠ M. bovigenitalium (22,2%), S. 
aureus (16,7ï60%) ʠ T. pyogenes, ʘ ʛʥʦʡʥʳʭ ʠʥʬʝʢʮʠʡ ð B. pyogenes (21,4%) ʠ Clostridi-
um perfringens ʪʠʧ A. ɺʳʷʚʣʝʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ: 75% E. coli 
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ʫʩʪʦʡʯʠʚʳ ʢ ʬʪʦʨʭʠʥʦʣʦʥʘʤ ʠ ʮʝʬʘʣʦʩʧʦʨʠʥʘʤ I ʧʦʢʦʣʝʥʠʷ, 33,3% S. aureus ð ʢ ʮʝʬʘ-
ʣʦʩʧʦʨʠʥʘʤ II ʧʦʢʦʣʝʥʠʷ (MecA), S. agalactiae ʠ Staphylococcus spp. ð ʢ ʤʘʢʨʦʣʠʜʘʤ 
(ErmB). ʈʝʢʦʤʝʥʜʦʚʘʥʳ ʧʨʝʧʘʨʘʪʳ ʚʳʙʦʨʘ: ʮʝʬʪʠʦʬʫʨ ð ʧʨʦʪʠʚ T. pyogenes ʠ ʯʫʚʩʪʚʠ-
ʪʝʣʴʥʳʭ S. aureus, ʛʝʥʪʘʤʠʮʠʥ ð ʧʨʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠʥʬʝʢʮʠʷʭ, ʪʠʣʦʟʠʥ ð ʧʨʠ 
ʤʠʢʦʧʣʘʟʤʝʥʥʳʭ ʤʘʩʪʠʪʘʭ, ʬʪʦʨʭʠʥʦʣʦʥʳ ð ʧʨʠ ʢʣʦʩʪʨʠʜʠʦʟʘʭ. ʃʝʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ 
ʦʩʥʦʚʘʥʦ ʥʘ ʪʝʩʪʠʨʦʚʘʥʠʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʩ ʩʪʨʦʛʠʤ ʩʦʙʣʶʜʝʥʠʝʤ ʜʦʟʠʨʦʚʦʢ ʠ ʢʫʨʩʘ. 
ʂʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʧʨʦʬʠʣʘʢʪʠʢʘ (ʛʠʛʠʝʥʘ ʜʦʝʥʠʷ, ʚʘʢʮʠʥʘʮʠʷ, ʜʝʟʠʥʬʝʢʮʠʷ) ʠ 
ʨʝʛʫʣʷʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʄʠʢʦʧʣʘʟʤʝʥʥʘʷ ʠʥʬʝʢʮʠʷ ʫ ʢʦʨʦʚ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ ʚ ʤʦ-
ʣʦʯʥʦʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ, ʧʨʠʚʦʜʷ ʢ ʩʥʠ-
ʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʫʭʫʜʰʝʥʠʶ ʢʘ-
ʯʝʩʪʚʘ ʤʦʣʦʢʘ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ 
[12, 13, 25]. ʅʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ 
ʤʦʣʦʯʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʥʘʥʦʩʷʪ ʪʘʢʠʝ 
ʚʠʜʳ ʤʠʢʦʧʣʘʟʤ ʢʘʢ M. bovigenitalium, M. 
bovimastitidis, M. agalactiae, M.bovis, ʚʳ-
ʟʳʚʘʷ ʧʦʨʘʞʝʥʠʷ ʚ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʝ ʠ 
ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʘʭ ʫ ʢʦʨʦʚ [4, 8, 
18,]. ʆʩʦʙʳʡ ʨʠʩʢ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʨʘʟʚʠʪʠʝ ʚʪʦʨʠʯʥʳʭ ʘʥʘʵʨʦʙʥʳʭ ʠʥʬʝʢ-
ʮʠʡ (ʥʘʧʨʠʤʝʨ, Trueperella pyogenes, Bac-
teroides pyogenes, Clostridium perfringens, 
Clostridium dificille), ʫʩʫʛʫʙʣʷʶʱʠʭ ʪʝʯʝ-
ʥʠʝ ʙʦʣʝʟʥʠ ʠ ʧʦʚʳʰʘʶʱʠʭ ʨʠʩʢ ʚʦʟʥʠʢ-
ʥʦʚʝʥʠʷ ʛʘʥʛʨʝʥʦʟʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʚʳʤʝ-
ʥʠ [11, 16].  
ʀʟ ʟʘʨʫʙʝʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʣʠʪʝʨʘʪʫ-

ʨʳ ʠʟʚʝʩʪʥʦ, ʯʪʦ Mycoplasma spp. ʚʳʷʚʣʷ-
ʶʪʩʷ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʢʘʢ ʚʪʦ-
ʨʠʯʥʘʷ ʠʥʬʝʮʠʷʭ ʧʨʠ ʤʘʩʪʠʪʘʭ, ʘʨʪʨʠʪʘʭ, 
ʧʥʝʚʤʦʥʠʷʭ, ʦʪʠʪʘʭ, ʚʫʣʴʚʦʚʘʛʠʥʠʪʘʭ ʠ 
ʵʥʜʦʤʝʨʠʪʘʭ [5, 9, 14, 19]. ʈʘʥʝʝ ʩʯʠʪʘ-
ʣʦʩʴ, ʯʪʦ ʤʠʢʦʧʣʘʟʤʳ ʢʘʢ ʧʨʘʚʠʣʦ, ʠʛʨʘ-
ʶʪ ʚʪʦʨʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʨʘʟʚʠʪʠʠ 
ʠʥʬʝʢʮʠʡ, ʫʩʫʛʫʙʣʷʷ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʝ 
ʟʘʙʦʣʝʚʘʥʠʝ [19]. ʆʜʥʘʢʦ ʧʦʟʞʝ ʙʳʣʦ 
ʜʦʢʘʟʘʥʦ, ʯʪʦ ʤʠʢʦʧʣʘʟʤʳ ʤʦʛʫʪ ʠʛʨʘʪʴ 
ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦ-
ʛʦ ʧʨʦʮʝʩʩʘ ʨʘʟʣʠʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ [23]. 
ʄʠʢʦʧʣʘʟʤʳ, ʢʘʢ ʧʨʘʚʠʣʦ ʷʚʣʷʶʪʩʷ ʚʳ-
ʩʦʢʦʢʦʥʪʘʛʠʦʟʥʳʤʠ ʧʘʪʦʛʝʥʘʤʠ, ʩʧʦʩʦʙ-
ʥʳʤʠ ʚʳʟʳʚʘʪʴ ʪʷʞʝʣʦʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝ-
ʚʘʥʠʡ, ʧʣʦʭʦ ʧʦʜʜʘʶʱʠʭʩʷ ʘʥʪʠʙʠʦʪʠʢʦ-
ʪʝʨʘʧʠʠ, ʟʘ ʩʯʝʪ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʨʘʟʦʚʳ-
ʚʘʪʴ ʙʠʦʧʣʝʥʢʠ [1, 10, 17]. 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʣʦʩʪʨʠʜʠʦʟʳ ʤʦʛʫʪ 

ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʦʩʪʨʳʭ 
ʤʘʩʪʠʪʦʚ ʫ ʢʦʨʦʚ, ʚʦʟʙʫʜʠʪʝʣʝʤ ʢʦʪʦʨʳʭ 
ʷʚʣʷʝʪʩʷ Clostridium perfringens ʠ Clos-

tridium difficile, ʦʩʦʙʝʥʥʦ ʫ ʞʠʚʦʪʥʳʭ ʚ 
ʨʘʥʥʠʡ ʣʘʢʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʧʦʩʣʝ ʘʥ-
ʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʠ, ʘ ʪʘʢʞʝ ʚ ʩʪʘʜʘʭ ʩ 
ʥʘʨʫʰʝʥʠʝʤ ʛʠʛʠʝʥʳ ʜʦʝʥʠʷ [2, 6, 24]. 
ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʩʧʳʰʝʢ ʟʘʙʦʣʝ-

ʚʘʥʠʡ ʚʳʟʚʘʥʥʳʭ Mycoplasma spp. ʠ Clos-
tridium spp. ʥʝʦʙʭʦʜʠʤʘ ʙʳʩʪʨʘʷ ʠ ʪʦʯʥʘʷ 
ʢʦʤʧʣʝʢʩʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ 
ʮʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʩʪʘʣʦ ʢʦʤʧʣʝʢʩʥʦʝ 
ʠʟʫʯʝʥʠʝ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʤʘ-
ʩʪʠʪʦʚ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʠʥʬʝʢʮʠʦʥʥʳʭ 
ʧʦʨʘʞʝʥʠʡ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩ 
ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʧʝʢʪʨʘ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʠʭ 
ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʨʘʟʨʘʙʦʪ-
ʢʦʡ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝ-
ʥʠʶ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ.  
ɹʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ʧʨʦʚʝʩʪʠ ʢʣʠʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ ʧʦʛʦʣʦʚʴʷ 
ʩʪʘʜʘ; ʦʮʝʥʠʪʴ ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ, 
ʢʦʨʤʣʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʥʦʛʦ ʜʦʝ-
ʥʠʷ ʢʦʨʦʚ; ʧʨʦʠʟʚʝʩʪʠ ʦʪʙʦʨ ʧʨʦʙ ʦʪ ʞʠ-
ʚʦʪʥʳʭ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ; ʧʨʦ-
ʚʝʩʪʠ ʣʘʙʦʨʘʪʦʨʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʙʠʦʣʦ-
ʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʩʝʢʨʝʪ ʤʦʣʦʯʥʦʡ 
ʞʝʣʝʟʳ, ʨʘʥʝʚʦʝ ʦʪʜʝʣʷʝʤʦʝ, ʩʦʜʝʨʞʠʤʦʝ 
ʧʦʣʦʩʪʠ ʘʙʩʮʝʩʩʘ, ʬʝʢʘʣʠʠ) ʠ ʧʘʪʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ; ʦʧʨʝʜʝʣʠʪʴ ʯʫʚʩʪʚʠ-
ʪʝʣʴʥʦʩʪʴ ʢ ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘʨʘʪʘʤ; 
ʫʩʪʘʥʦʚʠʪʴ ʥʘʣʠʯʠʝ ʛʝʥʦʚ ʨʝʟʠʩʪʝʥʪʥʦ-
ʩʪʠ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʘʟ-
ʥʳʤ ʛʨʫʧʧʘʤ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 

2023 ʛʦʜʘ ʚ ʦʪʜʝʣʝ ʛʝʥʦʤʥʳʭ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ ʠ ʩʝʣʝʢʮʠʠ ʞʠʚʦʪʥʳʭ, ʦʪʜʝʣʝ ʨʝʧʨʦ-
ʜʫʢʪʠʚʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʥʝʦʥʘʪʦʣʦʛʠʠ ʠ ʚ 
ʣʘʙʦʨʘʪʦʨʠʠ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ ʋʨʘʣʴ-
ʩʢʦʛʦ ʅʀɺʀ ï ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝ-
ʥʠʷ ʌɻɹʅʋ ʋʨʌɸʅʀʎ ʋʨʆ ʈɸʅ ʚ ʨʘʤ-
ʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʄʠʥʦʙʨʥʘ-
ʫʢʠ ʈʦʩʩʠʠ ʧʦ ʪʝʤʝ çʀʟʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥ-
ʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠʦʨʠʪʝʪʥʳʭ ʧʘʪʦʛʝ-
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ʥʦʚ ʠ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-
ʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʨʘʟʨʘʙʦʪʢʘ ʘʢʪʫʘʣʴʥʦʛʦ 
ʢʦʤʧʣʝʢʩʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ, ʠʤʤʫʥʦʙʠʦ-
ʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʧʦʜʭʦʜʦʚ ʜʣʷ 
ʫʧʨʘʚʣʝʥʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʦʙʝʩʧʝʯʝ-
ʥʠʷ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠè (0532-2026-0006). 
ʈʘʙʦʪʫ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʝ ʤʦʣʦʯʥʦ-

ʪʦʚʘʨʥʦʡ ʬʝʨʤʳ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ɸʨ-
ʪʠʥʩʢʦʤ ʨʘʡʦʥʝ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ 
ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʠʪʩʷ 945 ʢʦʨʦʚ ʩ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʴʶ ʙʦʣʝʝ 5500 ʢʛ ʠ 595 ʛʦʣʦʚ ʤʦ-
ʣʦʜʥʷʢʘ. 
ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʠʟʫʯʘʣʠ ʞʫʨʥʘʣʳ 

ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʫʯʝʪʘ ʠ ʬʦʨʤʳ ʦʪʯʝʪʥʦʩʪʠ. 
ɸ ʠʤʝʥʥʦ ʞʫʨʥʘʣ ʨʝʛʠʩʪʨʘʮʠʠ ʙʦʣʴʥʳʭ 
ʞʠʚʦʪʥʳʭ ʠ ʞʫʨʥʘʣ ʫʯʝʪʘ ʧʨʦʪʠʚʦʵʧʠʟʦʦ-
ʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʬʦʨʤʘ ˉ1-ʚʝʪ 
çʆʪʯʝʪ ʦ ʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʷʭ ʞʠʚʦʪʥʳʭè ʠ 
ʬʦʨʤʘ ˉ2-ʚʝʪ çʆʪʯʝʪ ʦ ʥʝʟʘʨʘʟʥʳʭ ʙʦ-
ʣʝʟʥʷʭ ʞʠʚʦʪʥʳʭè. 
ɿʘʪʝʤ ʧʨʦʚʦʜʠʣʠ ʦʩʤʦʪʨ ʧʦʛʦʣʦʚʴʷ 

ʞʠʚʦʪʥʳʭ ʠ ʫʩʣʦʚʠʡ ʠʭ ʩʦʜʝʨʞʘʥʠʷ, 
ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʨʦʮʝʩʩʘ 
ʜʦʝʥʠʷ ʢʦʨʦʚ. ʄʘʩʪʠʪ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʅʘʩʪʘʚʣʝʥʠʝʤ ʧʦ ʜʠʘʛʥʦ-
ʩʪʠʢʝ ʪʝʨʘʧʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʤʘʩʪʠʪʘ ʫ 
ʢʦʨʦʚ (ʉʝʤʠʚʦʣʦʩ ɸ.ʄ. ʠ ʜʨ., 2009). ʂʣʠ-
ʥʠʯʝʩʢʫʶ ʬʦʨʤʫ ʤʘʩʪʠʪʘ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʩ 
ʧʦʤʦʱʴʶ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ 
ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ. ɼʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʩʫʙ-
ʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʳ ʤʘʩʪʠʪʘ ʠʩʧʦʣʴʟʦʚʘ-
ʣʠ ʵʢʩʧʨʝʩʩ-ʪʝʩʪ çʂʝʥʦʪʝʩʪè (CID LINES, 
ɹʝʣʴʛʠʷ). ɸʙʩʮʝʩʩʳ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠ ʥʘ 
ʦʩʥʦʚʘʥʠʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ, ʧʘʣʴʧʘ-
ʮʠʠ ʠ ʧʨʦʙʥʦʛʦ ʧʨʦʢʦʣʘ. ɸʥʘʣʠʟ ʫʩʣʦʚʠʡ 
ʩʦʜʝʨʞʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʜʦʝ-
ʥʠʷ ʚʳʧʦʣʥʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʟʫ-
ʘʣʴʥʦʛʦ ʤʝʪʦʜʘ, ʚʳʷʚʣʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ 
ʬʠʢʩʠʨʦʚʘʣʠ ʥʘ ʙʫʤʘʞʥʦʤ ʥʦʩʠʪʝʣʝ.  
ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦ-

ʩʪʠʢʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʦʪʙʦʨ ʙʠʦʣʦʛʠʯʝʩʢʦ-
ʛʦ ʤʘʪʝʨʠʘʣʘ: ʩʝʢʨʝʪ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʦʪ 
ʢʦʨʦʚ ʩ ʧʨʠʟʥʘʢʘʤʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ ʤʘ-
ʩʪʠʪʘ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝ-
ʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʧʦʤʦʱʴʶ ʢʫʣʴʪʫ-
ʨʘʣʴʥʦʛʦ ʤʝʪʦʜʘ (10 ʧʨʦʙ); ʩʝʢʨʝʪ ʤʦʣʦʯ-
ʥʦʡ ʞʝʣʝʟʳ ʦʪ ʢʦʨʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʤʘ-
ʩʪʠʪʦʤ (5 ʧʨʦʙ) ʠ ʵʢʩʩʫʜʘʪ ʠʟ ʘʙʩʮʝʩʩʘ 
ʚʳʤʝʥʠ ʧʨʠ ʛʥʦʡʥʦʡ ʬʦʨʤʝ ʢʣʠʥʠʯʝʩʢʦʛʦ 
ʤʘʩʪʠʪʘ (1 ʧʨʦʙʘ), ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʠʢʨʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝʤ ʤʝʪʦʜʘ MALDI-TOF ʤʘʩʩ-
ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʠ ʇʎʈ ï ʜʠʘʛʥʦʩʪʠʢʠ; 
ʨʘʥʝʚʦʝ ʦʪʜʝʣʷʝʤʦʝ ʩ ʤʳʰʮ ʙʝʜʨʘ, ʜʣʷ 
ʧʨʦʚʝʜʝʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ MAL-
DI-TOF ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʠ ʇʎʈ (5 ʠ 7 
ʧʨʦʙ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ); ʙʠʦʣʦʛʠʯʝʩʢʠʝ 
ʧʨʦʙʳ ʦʪ ʢʦʨʦʚ ʩ ʛʥʠʣʦʩʪʥʳʤ ʨʘʟʣʦʞʝʥʠ-
ʝʤ ʤʳʰʮ ʙʝʜʝʨ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ (7 ʧʨʦʙ). ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʧʫ-
ʪʝʡ ʧʝʨʝʜʘʯʠ ʚʦʟʙʫʜʠʪʝʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 
ʦʪʙʠʨʘʣʠʩʴ ʧʨʦʙʳ ʬʝʢʘʣʠʡ ʦʪ ʞʠʚʦʪʥʳʭ 
(n=10, ʦʙʲʝʜʠʥʸʥʥʘʷ ʧʨʦʙʘ). ɹʠʦʤʘʪʝʨʠʘʣ 
ʩʦʙʠʨʘʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷ-
ʤʠ ʧʦ ʟʘʙʦʨʫ ʧʨʦʙ ʩ ʧʨʠʤʝʥʷʝʤ ʧʨʘʚʠʣ 
ʘʩʝʧʪʠʢʠ [3]. 
ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ ʤʝʪʦʜʘ 
ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʯʝʩʢʠ-
ʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ çʄʝʪʦʜʳ ʙʘʢʪʝʨʠʦ-
ʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʣʦʚʥʦ-
ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʢʣʠʥʠʯʝ-
ʩʢʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʦʪ 19.12.1991 ʛ.è. ʀʟ 
ʧʨʦʙ ʜʝʣʘʣʠ ʧʦʩʝʚʳ ʥʘ ʞʠʜʢʠʝ ʠ ʧʣʦʪʥʳʝ 
ʘʛʘʨʠʟʦʚʘʥʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ: ʕʥʜʦ, 
ʉʘʙʫʨʦ, ʏʘʧʝʢʘ, ʃʝʚʠʥʘ, ʇʣʦʩʢʠʨʝʚʘ, 
ˉ10, ʤʷʩʦ-ʧʝʧʪʦʥʥʳʡ ʙʫʣʴʦʥ (ʄʇɹ), 
ʙʫʣʴʦʥ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʩʪʨʝʧʪʦʢʦʢʢʦʚ, 
ʕʥʪʝʨʦʢʦʢʢʘʛʘʨ, ɺʠʩʤʫʪ-ʩʫʣʴʬʠʪ ʘʛʘʨ, 
ʎʝʪʨʠʤʠʜʥʳʡ ʘʛʘʨ (ʌɹʋʅ ɻʅʎ ʇʄɹ, 
ʈʦʩʩʠʷ). ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʚʳʜʝʣʝʥʥʳʭ 
ʠʟʦʣʷʪʦʚ ʧʨʦʚʦʜʠʣʠ ʧʫʪʝʤ ʧʝʨʝʩʝʚʘ ʥʘ 
ʩʨʝʜʳ ɻʠʩʩʘ ʩ ʩʘʭʘʨʘʤʠ, ʨʫʢʦʚʦʜʩʪʚʦʚʘ-
ʣʠʩʴ ʦʧʨʝʜʝʣʠʪʝʣʝʤ ʙʘʢʪʝʨʠʡ ʧʦ ɹʝʨʜʞʠ 
[7] ʠ ʦʧʨʝʜʝʣʠʪʝʣʝʤ ʧʘʪʦʛʝʥʥʳʭ ʠ ʫʩʣʦʚ-
ʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ [15]. ɼʣʷ ʜʠʬʬʝ-
ʨʝʥʮʠʘʮʠʠ ʚʳʜʝʣʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 
ʧʨʠʤʝʥʷʣʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-
ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʪʝʩʪ ʩʠʩʪʝʤʳ (ʆʆʆ 
çʅʇʆ çɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳè, ʈʦʩ-
ʩʠʷ). 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦ-

ʜʘ MALDI-TOF ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʧʨʦ-
ʚʦʜʠʣʠ ʥʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʠ ʤʝʜʠʮʠʥʩʢʦ-
ʛʦ ʮʝʥʪʨʘ ʆʆʆ çʂʚʦʣʠʪʠ ʄʝʜè. ʇʦʩʝʚ ʥʘ 
ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʦʩʫʱʝʩʪʚʣʷʣʠ ʤʝʪʦ-
ʜʦʤ ʠʩʪʦʱʘʶʱʝʛʦ ʧʦʩʝʚʘ ʥʘ ʩʣʝʜʫʶʱʠʝ 
ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ: 5% ʘʛʘʨ c ʢʨʦʚʴʶ 
ʙʘʨʘʥʘ (ʦʩʥʦʚʘ ʂʦʣʫʤʙʠʡʩʢʠʡ ʘʛʘʨ, Bio-
Rad, ʧʨ-ʚʦ ʌʨʘʥʮʠʷ; ʢʨʦʚʴ ʙʘʨʘʥʘ ʜʝʬʠ-



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 1, 2026 ʛ. 

 

80  

ʙʨʠʥʠʨʦʚʘʥʥʘʷ, E&O Laboratories, ʧʨ-ʚʦ 
ʐʦʪʣʘʥʜʠʷ), ʞʝʣʪʦʯʥʦ-ʩʦʣʝʚʦʡ ʘʛʘʨ 
(ʧʠʪʘʪʝʣʴʥʳʡ ʘʛʘʨ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ɻʈʄ-ʘʛʘʨ, ʌɹʋʅ ɻʅʎ 
ʇʄɹ, ʧʨ-ʚʦ ʈʦʩʩʠʷ), ʭʨʦʤʦʛʝʥʥʳʡ ʘʛʘʨ 
(UriSelect 4, Bio-Rad, ʧʨ-ʚʦ ʌʨʘʥʮʠʷ), 
ʘʛʘʨ ʉʘʙʫʨʦ ʩ 2% ʛʣʶʢʦʟʳ ʠ ʭʣʦʨʘʤʬʝʥʠ-
ʢʦʣʦʤ (SIFIN diagnostics, ʧʨ-ʚʦ ɻʝʨʤʘ-
ʥʠʷ). ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʚʳʨʦʩʰʠʭ ʢʦʣʦʥʠʡ 
ʧʨʦʠʟʚʦʜʠʣʠ ʤʝʪʦʜʦʤ MALDI-TOF ʤʘʩʩ-
ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʥʘ ʧʨʠʙʦʨʝ Vitek MS 
(BioMerieux, ʧʨ-ʚʦ ʌʨʘʥʮʠʷ).  
ʆʧʨʝʜʝʣʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʘʥ-

ʪʠʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʦʧʨʝʜʝʣʷʣʠ ʫ 
ʚʳʜʝʣʝʥʥʳʭ ʠʟʦʣʷʪʦʚ ʢʫʣʴʪʫʨʘʣʴʥʳʤ 
ʤʝʪʦʜʦʤ ʠ ʤʝʪʦʜʦʤ MALDI-TOF ʤʘʩʩ-
ʩʧʝʢʪʨʦʤʝʪʨʠʠ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʘʥʪʠ-
ʙʠʦʪʠʢʘʤ ʦʧʨʝʜʝʣʷʣʠ ʜʠʩʢʦ-
ʜʠʬʬʫʟʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ 
ʤʝʪʦʜʠʢʝ, ʦʧʠʩʘʥʥʦʡ EUCAST, ʘ ʪʘʢʞʝ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʪʨʫʢʮʠʡ ʢ ʪʝʩʪ-
ʩʠʩʪʝʤʘʤ.  
ɼʅʂ ʚʳʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʦʚ 

çDiatom DNA Prep 200è (ʆʆʆ çʀʟʦɻʝʥè, 
ʄʦʩʢʚʘ). ʇʎʈ-ʜʠʘʛʥʦʩʪʠʢʫ ʧʨʦʚʦʜʠʣʠ ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʩʪ-ʩʠʩʪʝʤ çʈʝʘʣɹʝʩʪ-ɺʝʪ 
ɼʅʂ Clostridium difficile/Clostridium 
perfringensè, çʈʝʘʣɹʝʩʪ-ɺʝʪ ɼʅʂ 
M.bovigenitalium, M.bovisè (ʈʦʩʩʠʷ). ʊʠ-
ʧʠʟʘʮʠʶ ʢʣʦʩʪʨʠʜʠʡ ʥʘ ʥʘʙʦʨʝ ʨʝʘʛʝʥʪʠ-
ʢʠ çʈʝʘʣɹʝʩʪ-ɺʝʪ ɼʅʂ Clostridium dif-
ficile tcdA/tcdB/CDTè (ɸʆ çɺʝʢʪʦʨ-ɹʝʩʪè, 
ʄʦʩʢʚʘ). ɸʤʧʣʠʬʠʢʘʮʠʶ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴ-
ʥʦʛʦ ʚʨʝʤʝʥʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʧʨʠʙʦʨʝ 
QuantStudio 5 (Thermo FS, ʉʐɸ), ʪʝʨʤʦ-
ʮʠʢʣʝʨʝ ʤʦʜʝʣʠ 2720 (Applied Biosystems, 
ʉʠʥʛʘʧʫʨ).   
ʊʦʢʩʠʥʦʪʠʧʳ C. perfringens ʦʧʨʝʜʝʣʷ-

ʣʠ ʤʝʪʦʜʦʤ ʇʎʈ ʥʘ ʦʩʥʦʚʘʥʠʠ ʥʘʣʠʯʠʷ 
ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ Ů-ʪʦʢʩʠʥ ï etx, ɘ-
ʪʦʢʩʠʥ ï iap, ʬʦʩʬʦʣʠʧʘʟʫ C ï plc, ɻʥʪʝ-
ʨʦʪʦʢʩʠʥ ï cpe ʠ ɓ-ʪʦʢʩʠʥ ï cpb ʧʦ ʧʨʦʪʦ-
ʢʦʣʫ, ʧʨʝʜʣʦʞʝʥʥʦʤʫ Julian I. Rood [21]. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʇʦ ʜʘʥʥʳʤ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʫʯʝʪʘ ʠ 

ʦʪʯʝʪʥʦʩʪʠ ʥʘ ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ 
5,3% ʢʦʨʦʚ ʫʩʪʘʥʦʚʠʣʠ ʭʨʦʥʠʯʝʩʢʠʡ ʤʘ-
ʩʪʠʪ, ʨʝʮʠʜʠʚʳ ʢʦʪʦʨʦʛʦ ʥʘʙʣʶʜʘʶʪʩʷ ʚ 
ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ, 6,7% ʞʠʚʦʪʥʳʭ ʠʤʝʣʠ 
ʦʪʝʢ ʙʝʜʨʘ ʠ ʦʙʣʘʩʪʠ ʧʷʪʦʯʥʦʛʦ ʩʫʩʪʘʚʘ, 
ʧʨʠ ʚʩʢʨʳʪʠʠ ʢʦʪʦʨʦʛʦ ʥʘʙʣʶʜʘʣʠ ʦʪʩʫʪ-

ʩʪʚʠʝ ʛʥʦʡʥʳʭ ʠʣʠ ʛʥʠʣʦʩʪʥʳʭ ʚʳʜʝʣʝ-
ʥʠʡ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʟʨʝʟʘ ʜʠʘʛʥʦʩʪʠ-
ʨʦʚʘʣʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʝʪʣʦʡ ʞʠʜ-
ʢʦʩʪʠ, ʚʦʟʜʫʭ ʤʝʞʜʫ ʤʳʰʮʘʤʠ; ʤʳʰʮʳ 
ʧʣʦʪʥʳʝ, ʦʪʝʯʥʳʝ ʠ ʚ ʬʘʩʮʠʷʭ. ʀʟ ʞʫʨʥʘ-
ʣʘ ʫʯʝʪʘ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝʨʦ-
ʧʨʠʷʪʠʡ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʠʤʤʫʥʠʟʘʮʠʷ 
ʞʠʚʦʪʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʘʢʮʠʥ 
çʍʠʧʨʘʙʦʚʠʩ-4è ʠ çʊʦʢʩʠʧʨʘ ʇʣʶʩè ʧʨʦ-
ʭʦʜʠʪ ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ ʚʘʢʮʠʥʘʮʠʠ, ʥʦ ʩ 
ʥʘʨʫʰʝʥʠʝʤ ʩʨʦʢʦʚ ʚʘʢʮʠʥʘʮʠʠ, ʠʟ-ʟʘ 
ʩʤʝʥʳ ʚʘʢʮʠʥʳ çʂʦʛʣʦʚʘʢʩ-8è ʦʪ ʘʥʘʵ-
ʨʦʙʥʦʡ ʠʥʬʝʢʮʠʠ ʥʘ çʊʦʢʩʠʧʨʘ ʇʣʶʩè. 
ʂʣʠʥʠʯʝʩʢʠʤ ʦʩʤʦʪʨʦʤ ʫ 30 ʞʠʚʦʪ-

ʥʳʭ ʫʩʪʘʥʦʚʣʝʥ ʩʫʙʢʣʠʥʠʯʝʩʢʠʡ (53,3%) 
ʠ ʢʣʠʥʠʯʝʩʢʠʡ (16,7%) ʤʘʩʪʠʪ, ʧʨʠ ʢʦʪʦ-
ʨʦʤ ʫ 6,6% ʥʘʙʣʶʜʘʣʠ ʛʥʦʡʥʫʶ ʬʦʨʤʫ, 
ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʙ-
ʩʮʝʩʩʦʚ ʚʳʤʝʥʠ. ʊʘʢʞʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 
ʘʙʩʮʝʩʩʳ ʤʳʰʮ ʙʝʜʝʨ ʩ ʛʥʦʡʥʳʤʠ ʚʦʩʧʘ-
ʣʝʥʠʷʤʠ (16,6%), ʧʨʠ ʚʩʢʨʳʪʠʠ ʢʦʪʦʨʳʭ 
ʥʘʙʣʶʜʘʣʠ ʠʭʦʨʦʟʥʳʡ ʟʘʧʘʭ, ʥʘʣʠʯʠʝ 
ʧʫʟʳʨʴʢʦʚ ʚʦʟʜʫʭʘ, ʞʠʜʢʠʝ ʛʥʠʣʦʩʪʥʳʝ 
ʤʘʩʩʳ.  
ʇʨʠ ʧʨʦʚʝʜʝʥʥʦʤ ʘʥʘʣʠʟʝ ʫʩʣʦʚʠʡ 

ʩʦʜʝʨʞʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʜʦʝ-
ʥʠʷ ʙʳʣ ʚʳʷʚʣʝʥ ʨʷʜ ʥʘʨʫʰʝʥʠʡ, ʩʧʦʩʦʙ-
ʥʳʡ ʧʨʠʚʦʜʠʪʴ ʢ ʠʥʬʝʢʮʠʦʥʥʳʤ ʟʘʙʦʣʝ-
ʚʘʥʠʷʤ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷʤ ʚ ʩʪʘʜʝ. ʆʩʥʦʚ-
ʥʳʝ ʠʟ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʭʝʤʝ 1.  
ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʦʙʰʠʨʥʳʭ ʜʘʥ-

ʥʳʭ ʦ ʚʦʟʙʫʜʠʪʝʣʷʭ ʩʧʦʩʦʙʥʳʭ ʧʨʦʷʚʣʷʪʴ 
ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʚ 
ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʝ ʠ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʙʝ-
ʜʝʨ, ʘ ʪʘʢʞʝ ʧʦʜʙʦʨʘ ʨʘʮʠʦʥʘʣʴʥʦʡ ʪʝʨʘ-
ʧʠʠ ʧʨʠʤʝʥʷʣʠ ʨʘʟʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʠʩʧʦʣʴʟʫ-
ʝʤr ʝ ʜʣ̫ ʚrʜʝʣʝʥʠ̫ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 
ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 1, ʥʘ ʨʠʩʫʥʢʝ 
1.  
ʀʟ ʪʘʙʣʠʮʳ ˉ1 ʚʠʜʥʦ, ʯʪʦ ʠʟ 5 ʧʨʦʙ 

ʩʝʢʨʝʪʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʢʦʨʦʚ ʩ ʭʨʦʥʠ-
ʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ ʤʝʪʦʜʦʤ ʇʎʈ ʚ ʦʜʠʥʘ-
ʢʦʚʦʤ ʢʦʣʠʯʝʩʪʚʝ (22,2%) ʙʳʣʠ ʚʳʜʝʣʝʥʳ 
ʛʝʥʳ Mycoplasma bovigenitalium, Clostridi-
oides difficile ʪʠʧʘ A, ɺ, CDT, Escherichia 
coli. ɺ 16,7% ʠ 11,1% ʧʨʦʙ ʚʳʷʚʣʝʥʳ 
ɼʅʂ Staphylococcus aureus ʠ Staphylococ-
cus spp. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɻʝʥʳ Streptococ-
cus agalactiae ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ 
ʥʘʠʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʚ 5,6% ʧʨʦʙ. 
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ʊʘʢʞʝ ʇʎʈ-ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʳʣʦ ʫʩʪʘ-
ʥʦʚʣʝʥʦ, ʯʪʦ 75,0% E.coli ʠʤʝʣʠ ʛʝʥʳ ʨʝ-
ʟʠʩʪʝʥʪʥʦʩʪʠ blaCTX-M/ blaOXA-10, ʦʪʚʝ-
ʯʘʶʱʠʝ ʟʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʬʪʦʨʭʠʥʦʣʦ-
ʥʘʤ, ʮʝʬʘʣʦʩʧʦʨʠʥʘʤ I ʧʦʢʦʣʝʥʠʷ ʠ ʘʤ-
ʧʠʮʠʣʣʠʥʘʤ. ʋ ʚʳʷʚʣʝʥʥʦʛʦ ʠʟʦʣʷʪʘ S. 
agalactiae ʦʙʥʘʨʫʞʠʣʠ ʛʝʥ ErmB, ʦʧʨʝʜʝ-
ʣʷʶʱʠʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʛʨʫʧʧʝ ʤʘʢʨʦ-
ʣʠʜʦʚ, ʣʠʥʢʦʟʘʤʠʜʦʚ ʠ ʩʪʨʝʧʪʦʛʨʘʤʠʥʫ ɺ. 
ɺʳʷʚʣʝʥʥʳʝ ɼʅʂ S. aureus ʠʤʝʣʠ ʛʝʥʳ 
ʫʩʪʦʡʯʠʚʦʩʪʠ (MecA) ʢ ʮʝʬʘʣʦʩʧʦʨʠʥʘʤ 2 

ʧʦʢʦʣʝʥʠʷ ʚ 33,3% ʧʨʦʙ. ɺʩʝ ʠʟʦʣʷʪʳ 
Staphylococcus spp. ʦʙʣʘʜʘʣʠ ʛʝʥʘʤʠ-
ʤʫʪʘʮʠʠ (ErmB), ʦʪʚʝʯʘʶʱʠʤʠ ʟʘ ʨʝʟʠ-
ʩʪʝʥʪʥʦʩʪʴ ʢ ʛʨʫʧʧʝ ʤʘʢʨʦʣʠʜʦʚ, ʣʠʥʢʦ-
ʟʘʤʠʜʦʚ ʠ ʩʪʨʝʧʪʦʛʨʘʤʠʥʫ ɺ. ɺ ʪʦ ʞʝ ʚʨʝ-
ʤʷ ʢʘʢ ʚʦ ʚʩʝʭ ʠʟʦʣʷʪʘʭ Staphylococcus 
spp. ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʛʝʥʝʪʠʯʝʩʢʠʝ ʜʝʪʝʨ-
ʤʠʥʘʥʪʳ (ErmB), ʦʧʦʩʨʝʜʫʶʱʠʝ ʫʩʪʦʡʯʠ-
ʚʦʩʪʴ ʢ ʛʨʫʧʧʝ ʤʘʢʨʦʣʠʜʦʚ, ʣʠʥʢʦʟʘʤʠʜʦʚ 
ʠ ʩʪʨʝʧʪʦʛʨʘʤʠʥʫ ɺ. 

ʊʘʙʣʠʮʘ 1 ï ɺʳʜʝʣʝʥʥʳʝ ʠʟʦʣʷʪʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʟ ʧʨʦʙ  
ʩʝʢʨʝʪʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʢʦʨʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  

ʨʘʟʥʳʭ ʤʝʪʦʜʦʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (n=5) 

ɹʠʦʣʦʛʠʯʝ-
ʩʢʠʡ ʤʘʪʝʨʠ-

ʘʣ 

ʄʝʪʦʜ MALDI-TOF  
ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ 

ʄʝʪʦʜ ʇʎʈ 

ʀʟʦʣʷʪʳ 
ʂʆɽ
/ʤʣ 

% ɼʅʂ % 

ʉʝʢʨʝʪ ʚʳʤʝ-
ʥʠ ʦʪ ʢʦʨʦʚ ʩ 
ʭʨʦʥʠʯʝʩʢʠʤ 
ʤʘʩʪʠʪʦʤ 

Enterococcus faecalis  105 12,5 
Mycoplasma bovigenita-

lium 
22,2 

Acinetobacter lwoffii 102 12,5 
Clostridioides difficile 
ʪʠʧʘ A, ɺ, CDT 

22,2 

Empedobacter brevis 102 12,5 Escherichia coli  22,2 

Aerococcus viridans 102 12,5 Staphylococcus aureus 16,7 

Candida catenulata 103 12,5 Staphylococcus spp.  11,1 

Staphylococcus sciuri  102 12,5 Streptococcus agalactiae 5,6 

Bacillus altitudinis/
pumilus 

102 
  

12,5 
  

    
Corynebacterium bo-

vis 
104 12,5 

ʉ ʧʦʤʦʱʴʶ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʠʢʨʦʙʠʦ-
ʣʦʛʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ MALDI-
TOF ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʠʟ ʧʨʦʙ ʩʝʢʨʝʪʘ 
ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 8 ʠʟʦʣʷ-
ʪʦʚ ʩ ʯʘʩʪʦʪʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 12,5% ʢʘʞ-
ʜʳʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʪʠʪʨʘ ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ ʝʜʠʥʠʮ ʫʩʪʘ-
ʥʦʚʣʝʥʳ ʵʪʠʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʚ ʨʘʟ-
ʚʠʪʠʠ ʤʘʩʪʠʪʘ ʫ ʢʦʨʦʚ ʠʟʦʣʷʪʳ: Entero-
coccus faecalis (105 ʂʆɽ/ʤʣ) ʠ Corynebac-
terium bovis (104 ʂʆɽ/ʤʣ). ʇʨʠ ʵʪʦʤ ʫ 
Enterococcus faecalis ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʯʫʚ-
ʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʤ ʜʦʟʠʨʦʚʘ-
ʥʠʠ ʢ ʣʝʚʦʬʣʦʢʩʘʮʠʥʫ ʠ ʮʠʧʨʦʬʣʦʢʩʘʮʠ-
ʥʫ (ʛʨʫʧʧʘ ʬʪʦʨʭʠʥʦʣʦʥʳ), ʘʤʧʠʮʠʣʣʠʥʫ 
(ʛʨʫʧʧʘ ʧʝʥʠʮʠʣʣʠʥʳ) ʠ ʛʝʥʪʘʤʠʮʠʥʫ 
(ʘʤʠʥʦʛʣʠʢʦʟʠʜʳ). ʋ ʠʟʦʣʷʪʘ Corynebac-
terium bovis ʦʧʨʝʜʝʣʝʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʢ ʧʝʥʠʮʠʣʣʠʥʘʤ, ʮʝʬʘʣʦʩʧʦʨʠʥʘʤ ʠ 
ʬʪʦʨʭʠʥʦʣʦʥʘʤ. Bacillus altitudinis/
pumilus, Acinetobacter lwoffii, Empedobac-
ter brevis, Aerococcus viridans, Staphylo-
coccus sciuri ʚ ʪʠʪʨʝ 102 ʂʆɽ/ʤʣ ʠ ʜʨʦʞ-
ʞʝʚʳʝ ʛʨʠʙʳ Candida catenulata (103 
ʂʆɽ/ʤʣ) ʥʝ ʷʚʣʷʣʠʩʴ ʟʥʘʯʠʤʦʡ ʧʨʠʯʠʥʦʡ 
ʚ ʨʘʟʚʠʪʠʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ 
ʧʨʠʟʥʘʢʦʚ.  
ʇʨʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘ-

ʥʠʠ 10 ʧʨʦʙ ʩʝʢʨʝʪʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʦʪ 
ʞʠʚʦʪʥʳʭ, ʠʤʝʶʱʠʭ ʩʫʙʢʣʠʥʠʯʝʩʢʦʝ 
ʪʝʯʝʥʠʝ ʤʘʩʪʠʪʘ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʫʣʴ-
ʪʫʨʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 39 ʠʟʦ-
ʣʷʪʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɺ ʧʦʜʘʚʣʷʶʱʝʤ 
ʩʣʫʯʘʝ (25,6%) ʢʫʣʴʪʠʚʠʨʦʚʘʥʳ ʠʟʦʣʷʪʳ 
Staphylococcus aureus. ʂʦʣʠʯʝʩʪʚʦ ʠʟʦʣʷ-
ʪʦʚ ʥʝʧʘʪʦʛʝʥʥʦʛʦ ʪʠʧʘ E. coli ʠ ʫʩʣʦʚʥʦ-
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ʧʘʪʦʛʝʥʥʦʡ ʛʨʫʧʧʳ Streptococcus spp. ʩʦ-
ʩʪʘʚʠʣʦ 17,9%. ʂʦʣʠʯʝʩʪʚʦ ʠʟʦʣʷʪʦʚ, ʦʪ-
ʥʦʩʷʱʠʭʩʷ ʢ ʨʦʜʫ ʛʨʠʙʦʚ-ʘʩʢʦʤʠʮʝʪʦʚ 
Penicillium spp. ʩʦʩʪʘʚʠʣʦ 12,8%. ʀʟʦʣʷʪʳ 

Enterococcus faecium ʚʳʜʝʣʠʣʠ ʚ 5,1%. 
ʋʩʪʘʥʦʚʠʣʠ ʪʘʢʞʝ ʝʜʠʥʠʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
(2,6%) ʠʟʦʣʷʪʦʚ Enterobacter spp. ʠ ʧʣʝʩ-
ʥʝʚʳʭ ʛʨʠʙʦʚ Mucor (ʨʠʩʫʥʦʢ 1). 

ʈʠʩʫʥʦʢ 1 ï ɺʳʜʝʣʝʥʥʳʝ ʠʟʦʣʷʪʳ ʠʟ ʧʨʦʙ ʩʝʢʨʝʪʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʢʦʨʦʚ  
ʩ ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

n=39. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ 
ʘʥʪʠʙʠʦʪʠʢʘʤ ʫ ʚʩʝʭ ʚʳʜʝʣʝʥʥʳʭ ʠʟʦʣʷ-
ʪʦʚ E. coli ʠ ʫ 90% ʠʟʦʣʷʪʦʚ S. aureus, E. 
faecalis ʠ E.faecium ʚʳʷʚʣʝʥʘ ʯʫʚʩʪʚʠ-
ʪʝʣʴʥʦʩʪʴ ʢ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘ-
ʪʘʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʪʠʧʘ 
(ʘʤʧʠʮʠʣʣʠʥ/ʢʣʦʢʩʘʮʠʣʣʠʥ, ʮʝʬʦʪʘʢʩʠʤ/
ʥʝʦʤʠʮʠʥʘ ʩʫʣʴʬʘʪ, ʥʝʦʤʠʮʠʥ/
ʪʝʪʨʘʮʠʢʣʠʥ) ʧʨʠʤʝʥʷʝʤʳʤ ʥʘ ʤʦʣʦʯʥʦ-
ʪʦʚʘʨʥʦʡ ʬʝʨʤʝ. 
ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʦʜʝʨʞʠʤʦʛʦ ʧʦʣʦ-

ʩʪʠ ʘʙʩʮʝʩʩʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʚʳʜʝʣʝʥʳ 
ʩʣʝʜʫʶʱʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ: Bacillus 
altitudinis/pumilus (102 KOE/ʤʣ), Bac-
teroides pyogenes (104 KOE/ʤʣ), Candida 
catenulata (103 KOE/ʤʣ), Leuconostoc mes-
enteroides (102 KOE/ʤʣ) ʠ Trueperella py-
ogenes (105 KOE/ʤʣ). ʀʟʚʝʩʪʥʦ, ʯʪʦ 
Trueperella pyogenes ̫ ʚʣʷʝʪʩʷ ʵʪʠʦʣʦʛʠʯʝ-
ʩʢʠ ʟʥʘʯʠʤʳʤ ʚ ʨʘʟʚʠʪʠʠ ʚʦʩʧʘʣʠʪʝʣʴ-
ʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʝ [20]. 
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʵʢʩʩʫʜʘʪʘ ʘʙʩʮʝʩʩʘ ʤʝʪʦʜʦʤ ʇʎʈ 
ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʛʝʥʳ C.dificille ʪʠʧ ɸ. 
ʇʎʈ-ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʤʘʪʝʨʠʘʣʘ ʩ 

ʨʘʥʝʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʪ ʢʦʨʦʚ ʧʦʢʘʟʘʣʠ 
ʧʨʠʩʫʪʩʪʚʠʝ ʚʦ ʚʩʝʭ ɼʅʂ C. dificille ʥʝ-
ʪʦʢʩʠʛʝʥʥʦʛʦ ʪʠʧʘ.  
ʂʫʣʴʪʫʨʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʩ 

ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʤʝʪʦ-
ʜʦʤ MALDI-TOF ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʝʡ ʠʟ 
ʵʪʠʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʦʚ ʚ ʧʨʝʚʘʣʠʨʫʶʱʠʤ ʢʦʣʠʯʝʩʪʚʝ 
(21,4%) ʚʳʜʝʣʝʥʳ ʠʟʦʣʷʪʳ Bacteroides 
pyogenes (104-105 ʂʆɽ/ʤʣ) ʢʦʪʦʨʳʝ ʷʚʣʷ-
ʶʪʩʷ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʛʥʦʡʥʦ-
ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʂʦʣʠʯʝʩʪʚʦ 
ʦʙʥʘʨʫʞʝʥʥʳʭ ʠʟʦʣʷʪʦʚ T. pyogenes 
(ʂʆɽ/ʤʣ 104-105) ʠ Proteus mirabilis 
(ʂʆɽ/ʤʣ 103-106), ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʷʚʣʷʶʪ-
ʩʷ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʛʥʦʡʥʳʭ ʠʥʬʝʢʮʠʡ ʫ 
ʢʦʨʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʤʝʪʨʠʪʘ, ʵʥʜʦʤʝʪʨʠʪʘ, 
ʤʘʩʪʠʪʘ), ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʩʝʧʪʠʯʝ-
ʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʠ ʨʘʟʚʠʪʠʝʤ ʘʙʩʮʝʩʩʦʚ 
ʨʘʟʣʠʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʩʦʩʪʘʚʠʣʦ ʧʦ 
10,7%. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟʦʣʷʪʳ T. py-
ogenes ʦʙʣʘʜʘʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ 
ʮʝʬʪʠʦʬʫʨʫ (ʮʝʬʘʣʦʩʧʠʨʠʥʳ) ʠ ʛʝʥʪʘʤʠ-
ʮʠʥʫ (ʘʤʠʥʦʛʣʠʢʦʟʠʜʳ). ʂ ʢʣʠʥʠʯʝʩʢʠ 
ʟʥʘʯʠʤʳʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ ʪʘʢʞʝ ʙʳʣʠ 
ʦʪʥʝʩʝʥʳ ʚʳʜʝʣʝʥʥʳʝ ʠʟʦʣʷʪʳ Klebsiella 
oxytoca (7,1%) ʩ KOE/ʤʣ 103, ʢʦʪʦʨʳʝ 
ʦʙʣʘʜʘʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʧʨʠ ʩʪʘʥ-
ʜʘʨʪʥʦʤ ʜʦʟʠʨʦʚʘʥʠʠ ʢ ʛʝʥʪʘʤʠʮʠʥʫ 
(ʘʤʠʥʦʛʣʠʢʦʟʠʜʳ), ʣʝʚʦʬʣʦʢʩʘʮʠʥʫ ʠ 
ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʫ (ʬʪʦʨʭʠʥʦʣʦʥʳ) 
(ʪʘʙʣʠʮʘ 2).      
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ʊʘʙʣʠʮʘ 2 ï ɺʳʜʝʣʝʥʥʳʝ ʠʟʦʣʷʪʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʟ ʧʨʦʙ ʨʘʥʝʚʦʛʦ  
ʦʪʜʝʣʷʝʤʦʛʦ ʤʳʰʮ ʙʝʜʨʘ ʢʦʨʦʚ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʥʳʭ ʤʝʪʦʜʦʚ  

ʠʜʝʥʪʠʬʠʢʘʮʠʠ, n=12 

ʄʝʪʦʜ  
ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʂʦʣʠʯʝʩʪʚʦ 
ʧʨʦʙ 

ʂʦʣʠʯʝʩʪʚʦ 
ʠʟʦʣʷʪʦʚ 

ʀʟʦʣʷʪ % 

MALDI-TOF 
ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʷ 
7 28 

Aerococcus viridans 7,1 

Bacteroides pyogenes 21,4 

Candida catenulata 17,9 

Klebsiella oxytoca 7,1 

Empedobacter brevis 3,6 

Prevotella melaninogenica 10,7 

Trueperella pyogenes 10,7 

Helcococcus kunzii 3,6 

Proteus mirabilis 10,7 

Candida rugosa 3,6 

Streptococcus sanguinis 3,6 

ʇʎʈ 5 5 

Clostridium difficile ʥʝʪʦʢʩʠ-
ʛʝʥʥʦʛʦ ʪʠʧʘ 

100,0 
  

C.perfringens ʪʠʧ A 100,0 

ɺ 100% ʧʨʦʙ ʦʪ ʢʦʨʦʚ ʩ ʛʥʠʣʦʩʪʥʳʤ 
ʨʘʟʣʦʞʝʥʠʝʤ ʤʳʰʮ ʙʝʜʝʨ ʦʙʥʘʨʫʞʝʥʳ 
ɼʅʂ C.perfringens ʪʠʧ A ʠ C. dificille ʥʝ-
ʪʦʢʩʠʛʝʥʥʦʛʦ ʪʠʧʘ.  
ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʬʝʢʘʣʠʡ ʚʳʜʝʣʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʠʟʦʣʷʪʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ: 
Aspergillus niger (103 KOE/ʤʣ), Candida 
rugosa (103 KOE/ʤʣ), Bacillus subtilis (105 
KOE/ʤʣ), Proteus mirabilis (105 KOE/ʤʣ) ʩ 
ʧʨʝʚʳʰʝʥʠʝʤ ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ ʝʜʠ-
ʥʠʮ (KOE), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʠʩʙʠʦ-
ʟʝ ʥʘ ʬʦʥʝ ʤʠʢʦʧʣʘʟʤʝʥʥʦʡ ʠ ʢʣʦʩʪʨʠ-
ʜʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ. ʀʟʦʣʷʪʳ Proteus mi-
rabilis ʦʙʣʘʜʘʣʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʢ ʘʥʪʠ-
ʙʠʦʪʠʢʘʤ ʛʨʫʧʧʳ ʮʝʬʘʣʦʩʧʦʨʠʥʦʚ II ʧʦ-
ʢʦʣʝʥʠʷ ʠ ʧʦʣʫʩʠʥʪʝʪʠʯʝʩʢʠʤ ʘʥʪʠʙʠʦʪʠ-
ʢʘʤ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ ʛʨʫʧʧʳ 
ʧʝʥʠʮʠʣʣʠʥʦʚ ʚ ʢʦʤʙʠʥʘʮʠʠ. ɼʘʥʥʳʝ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʙʳʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ 
ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʤ ʜʦʟʠʨʦʚʘʥʠʠ ʢ ʛʝʥʪʘʤʠ-
ʮʠʥʫ (ʘʤʠʥʦʛʣʠʢʦʟʠʜʳ), ʣʝʚʦʬʣʦʢʩʘʮʠʥʫ 
ʠ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʫ (ʬʪʦʨʭʠʥʦʣʦʥʳ).  
ɺʓɺʆɼʓ / CONCLUSION 
ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʝʢʨʝʪʘ 

ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʢʦʨʦʚ ʚʳʷʚʠʣʠ, ʯʪʦ 
ʦʩʥʦʚʥʳʤʠ ʵʪʠʦʣʦʛʠʯʝʩʢʠʤʠ ʘʛʝʥʪʘʤʠ 
ʤʘʩʪʠʪʘ ʷʚʣʷʣʠʩʴ Mycoplasma bovigenita-
lium (ʦʙʥʘʨʫʞʝʥ ʚ 80% ʧʨʦʙ), Staphylo-

coccus aureus (60%) ʠ Streptococcus aga-
lactiae (20%). ʆʩʥʦʚʥʦʡ ʧʫʪʴ ʧʝʨʝʜʘʯʠ 
ʵʪʠʭ ʧʘʪʦʛʝʥʦʚ ð ʢʦʥʪʘʢʪʥʳʡ (ʯʝʨʝʟ ʜʦ-
ʠʣʴʥʳʡ ʘʧʧʘʨʘʪ, ʨʫʢʠ ʦʧʝʨʘʪʦʨʘ, ʧʦʜ-
ʩʪʠʣʢʫ). Trueperella pyogenes, ʘʩʩʦʮʠʠʨʦ-
ʚʘʥʥʳʡ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʤʦʛ ʨʘʩ-
ʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʘʩʝʢʦʤʳʤʠ ʠʣʠ ʧʨʠ ʢʦʥ-
ʪʘʢʪʝ ʩ ʟʘʛʨʷʟʥʸʥʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ. 
ɺʪʦʨʠʯʥʘʷ ʤʠʢʨʦʬʣʦʨʘ, ʦʩʣʦʞʥʷʶ-

ʱʘʷ ʚʦʩʧʘʣʝʥʠʝ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ - E. 
coli, ɻʥʪʝʨʦʢʦʢʢʠ (E. faecalis, E. faecium), 
Clostridium difficile ʠ ʜʨʫʛʠʝ. ʀʩʪʦʯʥʠʢʦʤ 
ʢʣʦʩʪʨʠʜʠʡ ʚ ʤʦʣʦʢʝ ʷʚʣʷʣʠʩʴ ʟʘʛʨʷʟʥʸʥ-
ʥʳʝ ʥʘʚʦʟʦʤ ʧʦʤʝʱʝʥʠʷ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ. 
ʆʩʥʦʚʥʳʤʠ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʨʘʥʝʚʳʭ ʠʥ-
ʬʝʢʮʠʡ ʩʪʘʣʠ Bacteroides pyogenes, T. 
pyogenes ʠ C. perfringens ʪʠʧ A. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʨʘʩ-

ʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪ-
ʥʦʩʪʠ: 75% E. coli ʙʳʣʠ ʨʝʟʠʩʪʝʥʪʥʳ ʢ 
ʬʪʦʨʭʠʥʦʣʦʥʘʤ ʠ ɓ-ʣʘʢʪʘʤʘʤ, 33,3% S. 
aureus ð ʢ ʮʝʬʘʣʦʩʧʦʨʠʥʘʤ II ʧʦʢʦʣʝʥʠʷ. 
S. agalactiae ʠ Staphylococcus spp. ʧʨʦʷʚ-
ʣʷʣʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʤʘʢʨʦʣʠʜʘʤ. M. bo-
vigenitalium ʧʨʠʨʦʜʥʦ ʫʩʪʦʡʯʠʚʘ ʢ ɓ-
ʣʘʢʪʘʤʘʤ, C. difficile ð ʢʦ ʤʥʦʛʠʤ ʩʪʘʥ-
ʜʘʨʪʥʳʤ ʘʥʪʠʙʠʦʪʠʢʘʤ. 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʯʫʚʩʪʚʠʪʝʣʴʥʦ-
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ʩʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʪʘʨʛʝʪʥʘʷ ʪʝʨʘʧʠʷ: 
ʮʝʬʪʠʦʬʫʨ ð ʧʨʦʪʠʚ T. pyogenes ʠ S. au-
reus; ʛʝʥʪʘʤʠʮʠʥ ð ʧʨʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴ-
ʥʳʭ ʠʥʬʝʢʮʠʷʭ; ʪʠʣʦʟʠʥ ð ʧʨʠ ʤʠʢʦ-
ʧʣʘʟʤʝʥʥʳʭ ʤʘʩʪʠʪʘʭ; ʬʪʦʨʭʠʥʦʣʦʥʳ ð 
ʧʨʠ ʢʣʦʩʪʨʠʜʠʦʟʘʭ. ʂʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ 
ʠʤʝʶʪ ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʢʫʨʩʘ ʣʝʯʝ-
ʥʠʷ, ʨʝʛʫʣʷʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʨʝʟʠʩʪʝʥʪ-
ʥʦʩʪʠ ʠ ʫʩʠʣʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ 
(ʛʠʛʠʝʥʘ ʜʦʝʥʠʷ, ʚʘʢʮʠʥʘʮʠʷ). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʦʡ 

ʬʝʨʤʝ ʫ ʢʦʨʦʚ ʫʩʪʘʥʦʚʠʣʠ ʥʘʩʣʦʝʥʠʝ 
ʜʚʫʭ ʠʥʬʝʢʮʠʡ, ʢʦʪʦʨʦʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ 
ʩʤʝʰʘʥʥʦʤ ʪʝʯʝʥʠʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʟʘʙʦ-
ʣʝʚʘʥʠʡ, ʚʳʟʚʘʥʥʳʭ Mycoplasma bovigeni-
talium ʠ Clostridium spp. (C. perfringens, C. 
dificille) ʩ ʧʨʠʩʦʝʜʠʥʝʥʠʝʤ ʚʪʦʨʠʯʥʦʡ 
ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ. ʂʣʶʯʝʚʳʤʠ 
ʬʘʢʪʦʨʘʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʡ 
ʩʪʘʣʦ ï ʥʘʨʫʰʝʥʠʝ ʛʠʛʠʝʥʳ ʜʦʝʥʠʷ, ʟʘ-
ʛʨʷʟʥʝʥʥʘʷ ʧʦʜʩʪʠʣʢʘ, ʥʝʩʦʙʣʶʜʝʥʠʝ ʩʨʦ-
ʢʦʚ ʨʝʛʣʘʤʝʥʪʦʚ ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʠ 
ʢʣʦʩʪʨʠʜʠʦʟʦʚ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ.  
ʄʠʢʦʧʣʘʟʤʝʥʥʳʡ ʤʘʩʪʠʪ ʦʙʫʩʣʘʚʣʠ-

ʚʘʝʪ ʜʣʠʪʝʣʴʥʦʝ ʭʨʦʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ 
ʚʦʩʧʘʣʝʥʠʷ, ʥʘʣʠʯʠʝ ʘʙʩʮʝʩʩʦʚ ʚ ʤʦʣʦʯ-
ʥʦʡ ʞʝʣʝʟʝ. ʂʣʦʩʪʨʠʜʠʦʟ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 
ʢʣʠʥʠʯʝʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʚ ʚʠʜʝ ʥʘʣʠʯʠʷ 
ʛʥʦʡʥʳʭ ʧʦʨʘʞʝʥʠʡ ʤʳʰʮ ʙʝʜʨʘ ʠ ʘʙ-
ʩʮʝʩʩʦʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʟʘʜʥʠʭ ʢʦʥʝʯʥʦ-
ʩʪʝʡ. ɿʘʨʘʞʝʥʠʝ ʢʦʨʦʚ ʥʝʩʢʦʣʴʢʠʤʠ ʧʘʪʦ-
ʛʝʥʘʤʠ ʫʩʫʛʫʙʣʷʝʪ ʢʣʠʥʠʯʝʩʢʦʝ ʧʨʦʷʚʣʝ-
ʥʠʝ ʠ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʧʨʠʤʝʥʝʥʠʷ 
ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʩʭʝʤ ʣʝʯʝʙʥʳʭ ʠ ʧʨʦʬʠ-
ʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʚʢʣʶʯʘʶʱʠʭ 
ʧʨʝʞʜʝʚʨʝʤʝʥʥʫʶ ʚʳʙʨʘʢʦʚʢʫ ʭʨʦʥʠʯʝ-
ʩʢʠ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʩ ʧʦʜʪʚʝʨʞʜʝʥ-
ʥʳʤ ʜʠʘʛʥʦʟʦʤ, ʪʱʘʪʝʣʴʥʫʶ ʜʝʟʠʥʬʝʢ-
ʮʠʶ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʡ, ʨʝʛʫ-
ʣʷʨʥʫʶ ʯʠʩʪʢʫ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ ʞʠʚʦʪ-
ʥʳʭ ʜʣʷ ʩʥʠʞʝʥʠʷ ʢʦʥʪʘʤʠʥʘʮʠʠ ʢʦʞʥʳʭ 
ʧʦʢʨʦʚʦʚ ʚʝʨʦʷʪʥʳʤʠ ʧʘʪʦʛʝʥʘʤʠ, ʧʦʜ-
ʙʦʨ ʠ ʨʦʪʘʮʠʶ ʨʘʟʥʳʭ ʩʭʝʤ ʘʥʪʠʙʠʦʪʠʢʦ-
ʪʝʨʘʧʠʠ, ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʪʝʭʥʦʣʦʛʠ-
ʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʜʦʝʥʠʷ ʢʦʨʦʚ. 
ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʯʝʨ-

ʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ 
ʧʦʜʭʦʜʘ ʢ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ʤʘʩʪʠ-
ʪʦʚ ʠ ʛʥʦʡʥʦ-ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ ʫ 
ʢʦʨʦʚ. 
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ABSTRACT 
The article presents data on the concur-

rent infection of a dairy herd with mycoplas-
mosis and clostridiosis, leading to persistent 
chronic mastitis, a purulent form with mam-
mary gland abscesses, edema, and putrefac-
tive decomposition of the muscles in the 
hind limbs. Comprehensive laboratory diag-
nostics (cultural studies, MALDI-TOF mass 
spectrometry, PCR) revealed a high preva-
lence of chronic (5.3%) and subclinical 
(53.3%) mastitis cases, as well as purulent-
necrotic muscle lesions (16.6%). The prima-
ry causative agents of mastitis were M. bo-
vigenitalium (22.2%), S. aureus (16.7ï60%), 
and T. pyogenes, while purulent infections 
were predominantly caused by B. pyogenes 
(21.4%) and Clostridium perfringens type A. 
Significant antibiotic resistance was identi-
fied: 75% of E. coli isolates were resistant to 
fluoroquinolones and first-generation cepha-
losporins, 33.3% of S. aureus were resistant 
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to second-generation cephalosporins (MecA 
gene), and S. agalactiae and Staphylococcus 
spp. showed resistance to macrolides (ErmB 
gene). The following first-line treatments are 
recommended: ceftiofur for T. pyogenes and 
susceptible S. aureus, gentamicin for Gram-
negative infections, tilmicosin or tylosin for 
mycoplasmal mastitis, and fluoroquinolones 
for clostridial infections. Antimicrobial ther-
apy must be based on sensitivity testing, 
with strict adherence to dosages and treat-
ment duration. Prophylaxis (milking hy-
giene, vaccination, disinfection) and regular 
monitoring of resistance are of paramount 
importance. 
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ʈɽʌɽʈɸʊ  
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʦʩʥʦʚʥʳʭ ʛʝʤʘ-
ʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʰʝʢ, ʩ ʜʠʘʛʥʦʟʦʤ ï ʚʠʨʫʩʥʘʷ ʣʝʡʢʝʤʠʷ. ʉʠʩʪʝʤʘ-
ʪʠʟʘʮʠʷ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʜʘʣʴʥʝʡʰʠʡ 
ʧʦʜʙʦʨ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʠ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ, ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʪʷʞʝʩʪʴ 
ʧʨʦʷʚʣʝʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʠ ʩʦʩʪʘʚʠʪʴ ʧʣʘʥ ʪʝʨʘʧʠʠ. ʄʘʪʝʨʠʘʣʦʤ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʝʡ 109 ʢʦʰʝʢ ʩ ʜʠʘʛʥʦʟʦʤ ʚʠʨʫʩʥʘʷ ʣʝʡʢʝ-
ʤʠʷ ʢʦʰʝʢ ʚ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʬʦʨʤʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʨʦʛʨʝʩʩʠʚʥʘʷ ʬʦʨʤʘ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʜ-
ʪʚʝʨʞʜʘʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʇʎʈ ʈʅʂ ʚʠʨʫʩʘ 
(ʧʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ ʩ ʜʝʪʝʢʮʠʝʡ ʨʠʙʦʥʫʢʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ) ʠʣʠ ʀʌɸ ʨ 27
(ʦʧʨʝʜʝʣʝʥʠʝʤ ʠʤʤʫʥʦʬʣʶʦʨʝʩʮʝʥʪʥʳʤ ʘʥʘʣʠʟʦʤ ʚʠʨʫʩʥʦʛʦ ʩʧʝʮʠʬʠʯʥʦʛʦ ʙʝʣʢʘ ʨ27). 
ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ 88% ʩʣʫʯʘʝʚ (96 ʛʦʣʦʚ) ʠʟ 109. ɺ ʛʨʫʧ-
ʧʝ ʞʠʚʦʪʥʳʭ ʚ ʚʦʟʨʘʩʪʝ 1-4ʛʦʜʘ ʧʨʝʚʘʣʠʨʦʚʘʣʠ ʵʨʠʪʨʦʧʝʥʠʷ ʩ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʝʡ 33,33 
% ʩʣʫʯʘʝʚ (19 ʛʦʣʦʚ) ʠ ʮʠʪʦʧʝʥʠʷ ʩ ʙʣʘʩʪʘʤʠ 28,07% ʩʣʫʯʘʝʚ (16 ʛʦʣʦʚ), ɺ ʛʨʫʧʧʝ ʚ ʚʦʟ-
ʨʘʩʪʝ 5-8 ʣʝʪ ʵʨʠʪʨʦʧʝʥʠʷ ʩ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʝʡ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚ 33,33% ʩʣʫʯʘʝʚ (10 
ʛʦʣʦʚ), ʧʘʥʮʠʪʦʧʝʥʠʷ ʚ 26,67% ʩʣʫʯʘʝʚ (8 ʛʦʣʦʚ). ɺ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʚ ʚʦʟʨʘʩʪʝ ʩʪʘʨʰʝ 
8 ʣʝʪ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʵʨʠʪʨʦʧʝʥʠʷ ʩ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʝʡ ʚ 55,56% ʩʣʫʯʘʝʚ (5 ʛʦʣʦʚ), ʧʘʥ-
ʮʠʪʦʧʝʥʠʷ 33,33% ʩʣʫʯʘʝʚ (3 ʛʦʣʦʚʳ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʧʨʝʚʘʣʠʨʫʶʱʠʤ ʛʝʤʘ-
ʪʦʣʦʛʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʙʳʣʦ ʩʦʯʝʪʘʥʠʝ ʵʨʠʪʨʦʧʝʥʠʠ ʠ 
ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʠ, ʢʦʪʦʨʳʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʚ 35.4% ʩʣʫʯʘʝʚ (34ʛʦʣʦʚʳ) ʦʪ ʚʩʝʭ ʦʙʩʣʝʜʦ-
ʚʘʥʥʳʭ ʢʦʰʝʢ ʩ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠʟ 96 ʛʦʣʦʚ.  ʆʧʨʝʜʝʣʝʥʠʝ ʪʠʧʘ ʮʠ-
ʪʦʧʝʥʠʠ (ʩʥʠʞʝʥʠʷ ʢʣʝʪʦʢ ʢʨʦʚʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʣʠʥʠʠ) ʠʣʠ ʢʦʤʙʠʥʘ-
ʮʠʠ ʮʠʪʦʧʝʥʠʡ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʚʝʜʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʨʘ-
ʧʠʠ. ɼʣʷ ʢʦʨʨʝʢʮʠʠ ʩʦʯʝʪʘʥʠʷ ʘʥʝʤʠʠ ʠ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʠ ʧʨʝʧʘʨʘʪʘʤʠ ʚʳʙʦʨʘ ʙʫʜʝʪ 
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ʮʝʣʴʥʘʷ ʢʨʦʚʴ ʠʣʠ ʩʦʯʝʪʘʥʥʘʷ ʛʝʤʦʪʨʘʥʩʬʫʟʠʷ ʢʦʥʮʝʥʪʨʘʪʦʤ ʵʨʠʪʨʦʮʠʪʦʚ 
(ʵʨʠʪʨʦʮʠʪʘʨʥʦʡ ʤʘʩʩʳ) ʠ ʚʚʝʜʝʥʠʝ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʘ. ʊ.ʢ ʪʝʨʘʧʠʷ ʜʦʣʞʥʘ ʙʳʪʴ 
ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʚʦʩʧʦʣʥʝʥʠʝ 2 ʢʣʝʪʦʯʥʳʭ ʣʠʥʠʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ.  

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʀʟʫʯʝʥʠʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, 
ʚ ʯʘʩʪʥʦʩʪʠ ʥʘʨʫʰʝʥʠʝ ʛʝʤʦʧʦʵʟʘ, ʧʨʠ 
ʚʠʨʫʩʥʦʤ ʣʝʡʢʦʟʝ ʢʦʰʝʢ ʷʚʣʷʝʪʩʷ ʘʢʪʫ-
ʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠ-
ʥʳ. ʈʝʪʨʦʚʠʨʫʩʳ ʦʩʪʘʶʪʩʷ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʥʳʤʠ ʠ ʦʧʘʩʥʳʤʠ ʧʘʪʦʛʝʥʘʤʠ ʜʣʷ 
ʜʦʤʘʰʥʠʭ ʠ ʥʝʢʦʪʦʨʳʭ ʜʠʢʠʭ ʢʦʰʘʯʴʠʭ 
ʧʦ ʚʩʝʤʫ ʤʠʨʫ [4]. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 
ʚʠʨʫʩʥʳʡ ʣʝʡʢʦʟ ʞʠʚʦʪʥʳʭ ʠʟʚʝʩʪʝʥ 
ʩ1858 [3], ʘ ʚʠʨʫʩ ʣʝʡʢʦʟʘ ʢʦʰʝʢ ʙʳʣ ʦʧʠ-
ʩʘʥ ʚ 1964 ʛ [2], ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʶʪʩʷ 
ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤʠ ʦʩʥʦʚʥʳʝ ʛʝ-
ʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʨʘʟʚʠʚʘʶ-
ʱʠʝʩʷ ʥʘ ʬʦʥʝ ʠʥʬʝʢʮʠʠ [6].ʅʘʨʫʰʝʥʠʝ 
ʛʝʤʦʧʦʵʟʘ ʨʘʟʚʠʚʘʶʪʩʷ ʫ 30-40% ʢʦʰʝʢ, 
ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʚʠʨʫʩʦʤ ʢʦʰʘʯʴʝʡ ʣʝʡ-
ʢʝʤʠʠ (FeLV), ʘ ʩ ʨʘʟʚʠʪʠʝʤ ʧʨʦʛʨʝʩʩʠʚ-
ʥʦʡ ʬʦʨʤʳ ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ ʣʝʪʘʣʴʥʦʩʪʴ 
ʩʦʩʪʘʚʣʷʝʪ 70-90% [5]. ʀʤʤʫʥʦʙʠʦʣʦʛʠ-
ʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʧʨʠ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʬʦʨ-
ʤʝ ʪʝʯʝʥʠʷ ʚʠʨʫʩʥʦʛʦ ʣʝʡʢʦʟʘ ʨʘʟʥʦʦʙ-
ʨʘʟʥʳ, ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʫ ʤʦʣʦ-
ʜʳʭ ʞʠʚʦʪʥʳʭ ʜʦ 4 ʣʝʪ ʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 
ʢʘʢ ʮʠʪʦʧʨʦʣʠʬʝʨʘʪʠʚʥʳʝ ʧʘʪʦʣʦʛʠʠ 
(ʣʝʡʢʦʟ), ʪʘʢ ʠ ʮʠʪʦʩʫʧʨʝʩʩʠʶ ʢʣʝʪʦʯʥʳʭ 
ʣʠʥʠʡ ʚ ʧʦʧʫʣʷʮʠʠ ʣʠʤʬʦʮʠʪʦʚ ʠ ʛʝʤʦ-
ʧʦʵʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʷ ʧʨʦ-
ʣʠʬʝʨʘʮʠʶ ʠʣʠ ʮʠʪʦʧʝʥʠʶ ʢʣʝʪʦʯʥʳʭ 
ʣʠʥʠʡ ʚ ʘʥʘʣʠʟʝ ʢʨʦʚʠ [7]. ɼʣʷ ʢʦʨʨʝʢʮʠʠ 
ʩʪʦʡʢʠʭ ʮʠʪʦʧʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʘʥʝʤʠʠ 
ʧʨʦʚʦʜʷʪ ʪʨʘʥʩʬʫʟʠʶ ʧʨʝʧʘʨʘʪʦʤ ʢʨʦʚʠ. 
ʇʦʜʙʦʨ ʧʨʝʧʘʨʘʪʘ ʢʨʦʚʠ ʠ ʩʦʧʫʪʩʪʚʫʶ-
ʱʫʶ ʪʝʨʘʧʠʶ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚ ʟʘʚʠʩʠʤʦ-
ʩʪʠ ʦʪ ʪʠʧʘ ʮʠʪʦʧʝʥʠʠ, ʪʘʢ ʧʨʠ ʵʨʠʪʨʦʧʝ-
ʥʠʠ ʪʨʘʥʩʬʫʟʠʶ ʧʨʦʚʦʜʷʪ ʵʨʠʪʨʦʮʠʪʘʨ-
ʥʦʡ ʤʘʩʩʦʡ ʧʨʠ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʠ ï ʪʨʦʤ-
ʙʦʢʦʥʮʝʥʪʨʘʪʦʤ, ʧʨʠ ʢʦʤʙʠʥʘʮʠʠ ʮʠʪʦʧʝ-
ʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʝʧʘʨʘʪ ʮʝʣʴʥʦʡ ʜʦ-
ʥʦʨʩʢʦʡ ʢʨʦʚʠ ʠʣʠ ʩʦʯʝʪʘʥʠʝ ʪʨʦʤʙʦʢʦʥ-
ʮʝʥʪʨʘʪʘ ʠ ʢʦʥʮʝʥʪʨʘʪʘ ʵʨʠʪʨʦʮʠʪʦʚ [8]. 
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʨʘʥʩʬʫʟʠʦʥʥʦʡ ʪʝʨʘʧʠʠ 
ʟʘʯʘʩʪʫʶ ʚʦʟʥʠʢʘʝʪ ʛʝʤʦʣʠʪʠʯʝʩʢʘʷ 
ʪʨʘʥʩʬʫʟʠʦʥʥʘʷ ʨʝʘʢʮʠʷ. ɻʝʤʦʪʨʘʥʩʬʫʟʠ-
ʦʥʥʳʝ ʨʝʘʢʮʠʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʧʦʤʠʤʦ 
ʦʩʪʨʦʛʦ ʛʝʤʦʣʠʟʘ, ʪʘʢ ʞʝ ʦʩʪʨʦʝ ʧʦʚʨʝ-
ʞʜʝʥʠʝ ʣʝʛʢʠʭ ʠ ʧʝʨʝʛʨʫʟʢʫ ʦʙʲʝʤʦʤ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʛʝ-

ʤʦʪʨʘʥʩʬʫʟʠʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ 
ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʮʠʪʦʧʝʥʠʝʡ [1]. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʝʥʠʝ ʥʘʠʙʦ-

ʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʛʝʤʘʪʦʣʦʛʠʯʝ-
ʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘ ʬʦʥʝ ʚʠʨʫʩʥʦʛʦ ʣʝʡ-
ʢʦʟʘ ʢʦʰʝʢ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦ-
ʛʦ ʧʦʜʙʦʨʘ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʠ ʧʘʪʦʛʝʥʝʪʠ-
ʯʝʩʢʦʡ ʪʝʨʘʧʠʠ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS  
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʢʘʬʝʜ-

ʨʝ ʙʦʣʝʟʥʝʡ ʤʝʣʢʠʭ ʜʦʤʘʰʥʠʭ ʣʘʙʦʨʘʪʦʨ-
ʥʳʭ ʠ ʵʢʟʦʪʠʯʝʩʢʠʭ ʞʠʚʦʪʥʳʭ ʌɻɹʆʋ 
ɺʆ ʈʦʩʩʠʡʩʢʦʛʦ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ çʈʆʉɹʀʆʊɽʍè. ʄʘʪʝʨʠʘ-
ʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ 109 ʠʩʪʦ-
ʨʠʡ ʙʦʣʝʟʥʠ ʢʦʰʝʢ ʩ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ 
ʜʠʘʛʥʦʟʦʤ ʚʠʨʫʩʥʳʡ ʣʝʡʢʦʟ ʢʦʰʝʢ, ʧʦ-
ʩʪʫʧʠʚʰʠʭ ʥʘ ʧʨʠʝʤ ʚ ʢʣʠʥʠʢʠ çʚ ɼʦʙ-
ʨʳʝ ʈʫʢʠè ʠ çɿʦʦʘʢʘʜʝʤʠʷè ʚ ʧʝʨʠʦʜ 
2021 ï 2024 ʛ. ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʠʘʛʥʦʟʘ 
ʚʠʨʫʩʥʳʡ ʣʝʡʢʦʟ ʢʦʰʝʢ ʙʳʣʦ ʧʝʨʚʠʯʥʦ 
ʦʩʫʱʝʩʪʚʣʷʣʠ ʠʤʤʫʥʦʭʨʦʤʘʪʦʛʨʘʬʠʯʝ-
ʩʢʠʡ ʘʥʘʣʠʟ (ʀʍɸ) ʪʝʩʪ ʩʠʩʪʝʤʘ Qucking 
ʩʪʨʘʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʂʠʪʘʡ. ɼʘʣʝʝ ʧʘʮʠ-
ʝʥʪʦʚ ʪʝʩʪʠʨʦʚʘʣʠ ʤʝʪʦʜʦʤ   ʧʦʣʠʤʝʨʘʟ-
ʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ (ʇʎʈ).  ɼʣʷ ʚʳʷʚʣʝ-
ʥʠʷ ʈʅʂ ʠ ɼʅʂ ʧʨʦʚʠʨʫʩʘ ʚ ʨʝʘʣʴʥʦʤ 
ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʪʝʩʪ ʩʠʩʪʝʤʘ 
çɺʝʪʩʢʨʠʥè ʢʦʤʧʘʥʠʠ ʃʠʪʝʢʩ, ʩʪʨʘʥʘ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʈʦʩʩʠʷ. ʊʘʢ ʞʝ ʧʨʦʚʦʜʠʣʠ 
ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠ-
ʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ ʪʝʩʪʠʨʦʚʘ-
ʥʠʝ ʤʝʪʦʜʦʤ ʀʌɸ ʥʘ ʚʠʨʫʩʥʳʡ ʩʧʝʮʠ-
ʬʠʯʥʳʡ ʙʝʣʦʢ ʨ 27 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪ 
ʩʠʩʪʝʤʳ çVetLine Elisaè ʩʪʨʘʥʘ ʧʨʦʠʟʚʦ-
ʜʠʪʝʣʴ ɻʝʨʤʘʥʠʷ.ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʛʝʤʘʪʦ-
ʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ: ʛʝʤʘʪʦʢʨʠʪʘ, 
ʛʝʤʦʛʣʦʙʠʥʘ, ʵʨʠʪʨʦʮʠʪʦʚ, ʣʝʡʢʦʮʠʪʦʚ, 
ʪʨʦʤʙʦʮʠʪʦʚ, ʘ ʪʘʢʞʝ ʧʦʜʩʯʝʪ ʵʨʠʪʨʦʮʠ-
ʪʘʨʥʳʭ ʠʥʜʝʢʩʦʚ (MCHC, MCV), ʢʦʪʦʨʳʝ 
ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘ-
ʪʦʨʝ Biocode-Hycel Celly (ʌʨʘʥʮʠʷ). ʀʩ-
ʩʣʝʜʦʚʘʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 
ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʠ ʧʦʩʣʝ ʦʢʨʘʰʠʚʘʥʠʷ ʧʨʝ-
ʧʘʨʘʪʘ ʢʨʦʚʠ ʧʦ ʤʝʪʦʜʠʢʝ ʈʘʡʪʘ-ɻʠʤʟʳ ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ ʢʨʘʩʠʪʝʣʝʡ Diff-Quik 
(ʈʦʩʩʠʷ), ʜʘʣʝʝ ʧʨʦʚʦʜʠʣʠ ʤʠʢʨʦʩʢʦʧʠʶ 
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ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʩʢʦʧʘ Olympus 
(ʗʧʦʥʠʷ), ʧʦʜʩʯʝʪ ʣʝʡʢʦʛʨʘʤʤʳ ʥʘ 100 
ʢʣʝʪʦʢ, ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʢʣʝ-
ʪʦʯʥʳʭ ʣʠʥʠʡ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʙʣʘʩʪʥʳʭ 
ʬʦʨʤ.  
ɺʩʝ ʢʦʰʢʠ ʙʳʣʘ ʨʘʟʜʝʣʝʥʳ ʥʘ ʛʨʫʧʧʳ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʛʨʫʧʧʘ ʤʦʣʦ-
ʜʳʭ ʞʠʚʦʪʥʳʭ  1-4ʛʦʜʘ ʚʩʝʛʦ 57 ʛʦʣʦʚ 
(59.38%) ʦʪ ʚʩʝʭ ʟʘʙʦʣʝʚʰʠʭ ʩ ʛʝʤʘʪʦʣʦ-
ʛʠʯʝʩʢʠʤʠ ʧʘʪʦʣʦʛʠʷʤʠ, ʛʨʫʧʧʘ ʞʠʚʦʪ-
ʥʳʭ ʩʨʝʜʥʝʡ ʚʦʟʨʘʩʪʥʦʡ ʢʘʪʝʛʦʨʠʠ 5-8ʣʝʪ 
30 ʛʦʣʦʚ (31.25% ʩʣʫʯʘʝʚ), ʛʨʫʧʧʘ ʞʠʚʦʪ-
ʥʳʭ ʩʪʘʨʰʝ 8ʣʝʪ 9 ʛʦʣʦʚ (9.37% ʩʣʫʯʘʝʚ) 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝ-

ʥʠʶ ʦʩʥʦʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʨʦʚʠ ʧʨʝʜ-
ʩʪʘʚʣʝʥʦ ʥʘ ʪʘʙʣʠʮʝ ˉ 1 ʠʟ ʢʦʪʦʨʦʡ ʩʣʝ-
ʜʫʝʪ. ʯʪʦ ʚʳʷʚʣʝʥʦ 6 ʦʩʥʦʚʥʳʭ ʛʝʤʘʪʦʣʦ-
ʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʵʨʠʪʨʦʧʝʥʠʷ ʩ 
ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʝʡ, ʵʨʠʪʨʦʧʝʥʠʷ ʩ ʣʝʡʢʦ-
ʮʠʪʦʟʦʤ, ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʷ, ʧʘʥʮʠʪʦʧʝ-
ʥʠʷ, ʮʠʪʦʧʝʥʠʷ ʩ ʙʣʘʩʪʘʤʠ, ʪʨʦʤʙʦʮʠʪʦ-
ʧʝʥʠʷ ʩ ʣʝʡʢʦʮʠʪʦʧʝʥʠʝʡ). ɻʝʤʘʪʦʣʦʛʠʯʝ-
ʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫ 96 
ʢʦʰʝʢ ʠʟ 109, ʯʪʦ ʩʦʩʪʘʚʠʣʦ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ 88% ʧʘʮʠʝʥʪʦʚ, ʠʤʝʶʱʠʭ ʥʘʨʫ-
ʰʝʥʠʷ ʛʝʤʦʧʦʵʟʘ ʠ 13 ʙʝʟ ʥʘʨʫʰʝʥʠʡ ʥʘ 
ʤʦʤʝʥʪ ʠʥʜʠʢʘʮʠʠ ʫ ʥʠʭ ʚʠʨʫʩʥʦʛʦ ʣʝʡ-
ʢʦʟʘ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ ʚʩʝʛʦ 12% ʧʘʮʠʝʥʪʦʚ 
ʥʝ ʠʤʝʶʱʠʭ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʘʪʦʣʦ-
ʛʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʥʳʭ ʘʥʘʣʠʟʦʚ ʢʨʦ-
ʚʠ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʢʦʰʝʢ, ʠʤʝʶʱʠʭ 
ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʙʝʟ ʧʨʝʜ-
ʩʪʘʚʣʝʥʳ ʚ ʜʠʘʛʨʘʤʤʝ 1. 

ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ 
ʟʘʙʦʣʝʚʘʥʠʷ 

ɺʦʟʨʘʩʪ 1-4 ʛ. ɺʦʟʨʘʩʪ5-8ʛ. ɺʦʟʨʘʩʪ ʩʪʘʨʰʝ 8 ʣ. 

ɸʙʩ. 
ʟʥʘʯ., 
(ʛʦʣʦʚʳ) 

ʆʪʥ. 
ʟʥʘʯ., (%) 

ɸʙʩ. 
ʟʥʘʯ., 
(ʛʦʣʦʚʳ) 

ʆʪʥ. 
ʟʥʘʯ., (%) 

ɸʙʩ. 
ʟʥʘʯ., 
(ʛʦʣʦʚʳ) 

ʆʪʥ. 
ʟʥʘʯ., 
(%) 

ʕʨʠʪʨʦʧʝʥʠʷ ʩ 
ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʝʡ 

19 33,33 10 33,33 5 55,56 

ʕʨʠʪʨʦʧʝʥʠʷ ʩ 
ʙʣʘʩʪʘʤʠ 

16 28,07 6 20,00 0 0 

ʕʨʠʪʨʦʧʝʥʠʷ ʩ 
ʣʝʡʢʦʮʠʪʦʟʦʤ 

15 26,32 3 10,00 1 11,11 

ʇʘʥʮʠʪʦʧʝʥʠʷ 4 7,02 8 26,67 3 33,33 

ʊʨʦʤʙʦʮʠʪʦʧʝʥʠʷ 3 5,26 0 0 0 0 

ʃʝʡʢʦʮʠʪʦʧʝʥʠʷ ʩ 
ʪʨʦʤʙʦʮʠʪʦʧʝʥʠ-

ʝʡ 
0 0 3 10,00 0 0 

ɺʩʝʛʦ: 57   30   9   

ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ  
ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʢʦʰʝʢ 

ʙʦʣʴʥʳʭ ʚʠʨʫʩʥʦʡ ʣʝʡʢʝʤʠʝʡ. 

ʊʘʙʣʠʮʘ 1ï ɺʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ ʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, n=96 
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ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 
ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʨʠ ʚʠ-
ʨʫʩʥʦʡ ʣʝʡʢʝʤʠʠ ʢʦʰʝʢ ʫ ʞʠʚʦʪʥʳʭ ʚ 
ʚʦʟʨʘʩʪʝ 1-4 ʣʝʪ 59, 38 % ʩʣʫʯʘʝʚ (57 ʛʦ-
ʣʦʚ), ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚ ʛʨʫʧʧʝ ʢʦʰʝʢ ʚ 
ʚʦʟʨʘʩʪʝ 5-8 ʣʝʪ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪ-
ʚʝʪʩʪʚʫʝʪ 31,25 % ʩʣʫʯʘʝʚ (30 ʛʦʣʦʚ) ʘ 
ʩʨʝʜʠ ʢʦʰʝʢ ʩʪʘʨʰʝ 8 ʣʝʪ ʚʩʝʛʦ 11,37 % 
ʩʣʫʯʘʝʚ (9 ʛʦʣʦʚ).  
ɺ ʛʨʫʧʧʝ ʢʦʰʝʢ ʚ ʚʦʟʨʘʩʪʝ 1-4 ʣʝʪ 

ʙʳʣʠ ʚʳʷʚʣʝʥ ʩʣʝʜʫʶʱʠʝ ʛʝʤʘʪʦʣʦʛʠʯʝ-
ʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ: ʵʨʠʪʨʦʧʝʥʠʷ ʩ ʪʨʦʤʙʦ-
ʮʠʪʦʧʝʥʠʝʡ 33.33% ʩʣʫʯʘʝʚ (19 ʛʦʣʦʚ), 
ʕʨʠʪʨʦʧʝʥʠʷ ʩ ʙʣʘʩʪʘʤʠ 28.07% ʩʣʫʯʘʝʚ 
(16 ʛʦʣʦʚ), ʵʨʠʪʨʦʧʝʥʠʷ ʩ ʣʝʡʢʦʮʠʪʦʟʦʤ 
26.32% ʩʣʫʯʘʝʚ (15ʛʦʣʦʚ), ʧʘʥʮʠʪʦʧʝʥʠʷ 
7.02% ʩʣʫʯʘʝʚ (4 ʛʦʣʦʚʳ), ʪʨʦʤʙʦʮʠʪʦʧʝ-
ʥʠʷ 5.26%ʩʣʫʯʘʝʚ (3ʛʦʣʦʚʳ). ɺ ʛʨʫʧʧʝ 
ʢʦʰʝʢ ʚ ʚʦʟʨʘʩʪʝ 5-8 ʣʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ 
ʵʨʠʪʨʦʧʝʥʠʶ ʩ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʝʡ 33.33% 
ʩʣʫʯʘʝʚ (10 ʛʦʣʦʚ), ʵʨʠʪʨʦʧʝʥʠʶ ʩ ʙʣʘʩʪʘ-
ʤʠ 20.00% ʩʣʫʯʘʝʚ (6 ʛʦʣʦʚ), ʧʘʥʮʠʪʦʧʝ-
ʥʠʶ 26.67%ʩʣʫʯʘʝʚ (8 ʛʦʣʦʚ), ʵʨʠʪʨʦʧʝ-
ʥʠʶ ʩ ʣʝʡʢʦʮʠʪʦʟʦʤ 10.00% ʩʣʫʯʘʝʚ (3 
ʛʦʣʦʚʳ), ʣʝʡʢʦʧʝʥʠʶ ʩ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠ-
ʝʡ 10.00% ʩʣʫʯʘʝʚ (3ʛʦʣʦʚʳ). ɺ ʛʨʫʧʧʝ 
ʢʦʰʝʢ ʩʪʘʨʰʝ 8 ʣʝʪ ʙʳʣʠ ʚʳʷʚʣʝʥʳ: 
ʵʨʠʪʨʦʧʝʥʠʷ ʩ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʝʡ ʚ 
55.56% ʩʣʫʯʘʝʚ (5ʛʦʣʦʚ), ʧʘʥʮʠʪʦʧʝʥʠʷ ʚ 
33.33%ʩʣʫʯʘʝʚ (3ʛʦʣʦʚʳ), ʵʨʠʪʨʦʧʝʥʠʷ ʩ 
ʣʝʡʢʦʮʠʪʦʟʦʤ 11.11%ʩʣʫʯʘʝʚ (1ʛʦʣʦʚʘ). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʠ ʚʠʨʫʩʥʦʤ ʣʝʡʢʦʟʝ 
ʦʪʤʝʯʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʢʦʤʙʠʥʘʮʠʷ ʛʝʤʘ-
ʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɼʣʷ ʢʦʨʨʝʢ-
ʮʠʠ ʥʝ ʨʝʛʝʥʝʨʘʪʦʨʥʦʡ ʩʪʦʡʢʦʡ ʵʨʠʪʨʦʧʝ-
ʥʠʠ ʩ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʝʡ ʠʩʧʦʣʴʟʫʶʪ ʩʪʠ-
ʤʫʣʷʪʦʨʳ ʵʨʠʪʨʦʧʦʵʟʘ ʠ ʧʨʝʜʥʠʟʦʣʦʥ, ʚ 
ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʵʨʠʪʨʦʧʝʥʠʠ ʩ ʙʣʘʩʪʘʤʠ 
ʫʞʝ ʧʦʢʘʟʘʥʦ ʭʠʤʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʣʝ-
ʯʝʥʠʝ. 
ɺʓɺʆɼʓ / CONCLUSION 
 ɺ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʬʦʨʤʝ ʚʠʨʫʩʥʦʛʦ 

ʣʝʡʢʦʟʘ ʠʥʮʠʜʝʥʪʥʦʩʪʴ ʚʠʨʫʩ ʠʥʜʫʮʠʨʦ-
ʚʘʥʥʳʭ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 
ʩʦʩʪʘʚʠʣʘ 88% ʩʣʫʯʘʝʚ. 
 ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʛʝʤʘʪʦʣʦʛʠʯʝ-

ʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʢʦʰʝʢ ʙʦʣʴʥʳʭ ʚʠ-
ʨʫʩʥʦʡ ʣʝʡʢʝʤʠʝʡ ʩʦʩʪʘʚʠʣʦ 96%. ʇʦ 
ʜʘʥʥʳʤ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʪʠ ʧʦʢʘʟʘ-
ʪʝʣʠ ʨʘʟʥʷʪʴʩʷ ʦʪ 30-40% ʩʣʫʯʘʝʚ 

 ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʝ-
ʚʘʣʠʨʦʚʘʣʠ ʚ ʛʨʫʧʧʝ ʤʦʣʦʜʳʭ ʞʠʚʦʪʥʳʭ 
ʚ ʚʦʟʨʘʩʪʝ 1-4 ʛʦʜʘ ʠ ʩʦʩʪʘʚʣʷʣʠ 59,38 % 
ʩʣʫʯʘʝʚ (57 ʛʦʣʦʚ) , ʚ ʚʦʟʨʘʩʪʝ 5-8 ʣʝʪ 
31,25 % ʩʣʫʯʘʝʚ (30 ʛʦʣʦʚ), ʘ ʚ ʛʨʫʧʧʝ 
ʩʪʘʨʰʝ 8 ʣʝʪ ʚʩʝʛʦ 11,37 % ʩʣʫʯʘʝʚ (9 
ʛʦʣʦʚ). ʏʪʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʜʘʥʥʳʤʠ ʣʠʪʝ-
ʨʘʪʫʨʳ ʧʦ ʧʨʝʚʘʣʠʨʦʚʘʥʠʶ ʧʨʦʛʨʝʩʩʠʚ-
ʥʦʡ ʬʦʨʤʳ ʙʦʣʝʟʥʠ ʚ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ. 
ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʙʫʜʫʪ ʪʨʝʙʦʚʘʪʴ ʢʦʨʨʝʢ-
ʮʠʠ ʩʦʯʝʪʘʥʠʝ ʘʥʝʤʠʠ ʠ ʪʨʦʤʙʦʮʠʪʦʧʝ-
ʥʠʠ.   
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ABSTRACT 
The article presents the results of a study 

on the main hematological diseases in cats 
diagnosed with viral leukemia. The systema-
tization of hematological diseases allows for 
further selection of replacement and patho-
genetic therapy, prediction of the severity of 
clinical symptoms, and development of a 
treatment plan. The study was based on the 
medical records of 109 cats diagnosed with 
progressive viral leukemia. The progressive 
form of the disease was confirmed in accord-
ance with international recommendations for 
PCR of the virus RNA (polymerase chain 
reaction with detection of the virus ribonu-
cleic acid) or ELISA p 27 (determination of 
the viral specific protein p27 by immunoflu-
orescence analysis). Hematological diseases 
were detected in 88% of cases (96 heads) out 
of 109. In the group of animals aged 1-4 
years, erythropenia with thrombocytopenia 
was observed in 33.33% of cases (19 ani-
mals), and cytopenia with blasts was ob-
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served in 28.07% of cases (16 animals). In 
the group of animals aged 5-8 years, erythro-
penia with thrombocytopenia was observed 
in 33.33% of cases (10 animals), and pancyt-
openia was observed in 26.67% of cases (8 
animals). In the group of animals over 8 
years of age, erythropenia with thrombocyto-
penia was detected in 55.56% of cases (5 
animals), and pancytopenia in 33.33% of 
cases (3 animals). Thus, the most prevalent 
hematological disease in all age groups was 
a combination of erythropenia and thrombo-
cytopenia, which was detected in 35.4% of 
cases (34 heads) from all examined cats with 
hematological diseases of 96 heads. Deter-
mining the type of cytopenia (decreased 
blood cells of a specific morphological line) 
or a combination of cytopenias is necessary 
for further effective therapy. To correct the 
combination of anemia and thrombocytope-
nia, the preferred treatment options are 
whole blood or combined hematotransfusion 
with red blood cell concentrate (erythrocyte 
mass) and platelet concentrate. This is be-
cause the therapy should focus on replenish-
ing the two cellular lines of morphological 
elements. 
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ʈɽʌɽʈɸʊ   
ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʠʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʛʦ ʪʦʢʩʠʢʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʝʯʝʥʴ ʙʝʣʳʭ ʤʳʰʝʡ (n=12) çɻʝʥʪʘʙʠʬʝʨʦʥʘ-
ʉè ʠ çʇʨʦʧʠʛʘè. ɺʚʝʜʝʥʠʝ ʩʫʙʩʪʘʥʮʠʡ ʧʨʦʚʦʜʠʣʠ ʚʥʫʪʨʠʤʳʰʝʯʥʦ 1 
ʨʘʟ ʚ ʜʝʥʴ ʚ ʪʝʯʝʥʠʝ 14 ʜʥʝʡ ʚ ʜʦʟʠʨʦʚʢʘʭ  1/10 LD50  (550 ʤʛ/ʢʛ ʠ 641 
ʤʛ/ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ 1/50 LD50 (110 ʤʛ/ʢʛ ʠ 128 ʤʛ/ʢʛ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ), ʞʠʚʦʪʥʳʝ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʵʢʚʠʦʙʲʝʤʥʦ ʧʦʣʫʯʘʣʠ ʩʪʝ-

ʨʠʣʴʥʳʡ ʨʘʩʪʚʦʨ 0,9% NaCl. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʘ ʧʝʯʝʥʴ ʤʳʰʝʡ, ʢʦ-
ʪʦʨʫʶ ʚʳʜʝʣʷʣʠ, ʧʨʦʚʦʜʠʣʠ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʟʚʝʰʠʚʘʥʠʝʤ, 
ʦʧʨʝʜʝʣʝʥʠʝʤ ʤʘʩʩʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ 
ʧʨʦʚʝʜʸʥʥʦʛʦ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʝʯʝʥʠ ʤʳʰʝʡ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧ ʥʝ ʚʳʷʚʣʝʥʦ ʚʳʨʘʞʝʥʥʳʭ ʦʙʱʝʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʜʝʩʪʨʫʢʪʠʚʥʳʭ 
ʠʟʤʝʥʝʥʠʡ. ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʦʯʘʛʦʚʳʭ ʠʟʤʝʥʝ-
ʥʠʡ ʫ ʞʠʚʦʪʥʳʭ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ. ʉʪʝʧʝʥʴ ʧʨʦʷʚʣʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 
ʥʘʧʨʷʤʫʶ ʟʘʚʝʩʠʣʘ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʦʟʳ. ʇʨʠʩʫʪʩʪʚʦʚʘʣʠ ʣʝʡʢʦʮʠʪʘʨʥʳʝ ʠʥʬʠʣʴʪʨʘ-
ʪʳ, ʦʪʤʝʯʘʣʠ ʧʨʠʟʥʘʢʠ ʧʦʣʠʤʦʨʬʠʟʤʘ ʷʜʝʨ ʛʝʧʘʪʦʮʠʪʦʚ ʠ ʦʯʘʛʦʚʦʡ ʚʘʢʫʦʣʠʟʘʮʠʠ ʮʠʪʦ-
ʧʣʘʟʤʳ, ʣʝʛʢʠʡ ʛʠʜʨʦʧʠʯʝʩʢʠʡ ʦʪʝʢ, ʯʪʦ ʚ ʢʦʤʧʣʝʢʩʝ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʧʨʦʷʚʣʝʥʠʝ ʩʣʘʙʦ-
ʚʳʨʘʞʝʥʥʦʡ ʜʠʩʪʨʦʬʠʠ. ɺʩʪʨʝʯʘʣʠʩʴ ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʝ "ʤʫʬʪʳ", ʤʝʣʢʠʝ ʦʯʘʞʢʠ ʧʨʦʣʠ-
ʬʝʨʘʮʠʠ ʬʠʙʨʦʙʣʘʩʪʦʚ ʠ ʦʪʣʦʞʝʥʠʷ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʥʘʯʘʣʦ 
ʬʠʙʨʦʟʘ. ʇʦ ʠʩʪʝʯʝʥʠʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ (10 ʜʥʝʡ) ʥʘʙʣʶʜʘʣʠ ʧʦʣʦʞʠʪʝʣʴ-
ʥʫʶ ʜʠʥʘʤʠʢʫ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʧʘʨʝʥʭʠʤʘʪʦʟʥʦʡ ʪʢʘʥʠ ʧʝʯʝʥʠ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝ-
ʟʫʣʴʪʘʪʘʤʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ɺ ʛʨʫʧʧʝ ʩ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ 
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(çɻʝʥʪʘʙʠʬʝʨʦʥ-ʉè, 1/10 LD) ʢʦʣʠʯʝʩʪʚʦ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʦʯʘʛʦʚ ʩʥʠʟʠʣʦʩʴ ʥʘ 81,0%, 
ʬʠʙʨʦʟʥʳʭ ð ʥʘ 73,0% (p<0,05), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʦʙʨʘʪʠʤʦʩʪʴ ʠʟʤʝʥʝ-
ʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʛʝʧʘʪʦʪʦʢʩʠʯʝʩʢʠʡ 
ʵʬʬʝʢʪ ʷʚʣʷʝʪʩʷ ʜʦʟʦʟʘʚʠʩʠʤʳʤ, ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥ ʫ çɻʝʥʪʘʙʠʬʝʨʦʥʘ-ʉè ʚ ʚʳʩʦʢʦʡ 
ʜʦʟʝ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʙʨʘʪʠʤ ʧʦʩʣʝ ʦʪʤʝʥʳ ʧʨʝʧʘʨʘʪʦʚ. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʦʜ-

ʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʷʚʣʷʶʪʩʷ ʙʘʢ-
ʪʝʨʠʘʣʴʥʳʝ ʠ ʚʠʨʫʩʥʳʝ ʠʥʬʝʢʮʠʠ. ʇʨʠ 
ʵʪʦʤ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʢʦʤ-
ʙʠʥʠʨʦʚʘʥʥʳʝ ʠʥʬʝʢʮʠʠ, ʢʦʛʜʘ ʥʘ ʬʦʥʝ 
ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʚʠʨʫʩʥʦʡ ʵʪʠʦʣʦʛʠʝʡ ʧʨʦ-
ʠʩʭʦʜʠʪ ʨʘʟʚʠʪʠʝ ʧʘʪʦʛʝʥʥʦʡ ʙʘʢʪʝʨʠʘʣʴ-
ʥʦʡ ʤʠʢʨʦʬʣʦʨʳ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʤʦʞʝʪ 
ʙʳʪʴ ʩʚʷʟʘʥ ʩʦ ʩʥʠʞʝʥʠʝʤ ʦʙʱʝʡ ʨʝʟʠ-
ʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʚʦ ʚʨʝʤʷ ʙʦʣʝʟʥʠ, 
ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ 
ʦʨʛʘʥʠʟʤʘ ʢ ʠʥʬʝʢʮʠʦʥʥʳʤ ʘʛʝʥʪʘʤ. ʈʘʟ-
ʚʠʪʠʝ ʢʦʠʥʬʝʢʮʠʡ ʠ ʨʘʩʪʫʱʘʷ ʫʩʪʦʡʯʠ-
ʚʦʩʪʴ ʙʘʢʪʝʨʠʡ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʩʠʣʴʥʦ 
ʦʩʣʦʞʥʷʝʪ ʣʝʯʝʥʠʝ ʧʦʛʦʣʦʚʴʷ ʠ ʧʨʠʚʦʜʠʪ 
ʢ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ [1]. ɺ ʩʚʷʟʠ ʩ 
ʵʪʠʤ ʧʦʠʩʢ ʥʦʚʳʭ ʧʫʪʝʡ ʬʘʨʤʘʢʦʢʦʨʨʝʢ-
ʮʠʠ ʦʩʪʘʸʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ ʚʦʩʪʨʝʙʦʚʘʥ-
ʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʚʝʪʝʨʠ-
ʥʘʨʠʠ. ʅʝʦʙʭʦʜʠʤʳ ʢʦʤʧʣʝʢʩʥʳʝ ʧʨʝʧʘ-
ʨʘʪʳ, ʦʙʣʘʜʘʶʱʠʝ ʢʘʢ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴ-
ʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʪʘʢ ʠ ʧʦʚʳʰʘʶʱʠʝ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʧʨʠ ʚʠʨʫʩʥʳʭ ʠʥ-
ʬʝʢʮʠʷʭ. ʇʨʠ ʵʪʦʤ ʙʳʪʴ ʙʝʟʦʧʘʩʥʳʤʠ, 
ʦʙʣʘʜʘʪʴ ʥʠʟʢʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ ʠ ʚʳʩʦʢʦʡ 
ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ [2, 3]. 
ɺʦʟʤʦʞʥʳʤʠ ʧʫʪʷʤʠ ʨʝʰʝʥʠʷ ʧʨʦ-

ʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʥʘ 
ʦʩʥʦʚʝ ʘʥʪʠʙʠʦʪʠʢʦʚ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʠʥ-
ʪʝʨʬʝʨʦʥʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪ ʘʥʪʠʚʠ-
ʨʫʩʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʤʤʫ-
ʥʦʨʝʛʫʣʠʨʫʶʱʝʝ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ 
ʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʝ 
ʜʝʡʩʪʚʠʝ, ʧʦʚʳʰʘʷ ʧʦʛʣʦʪʠʪʝʣʴʥʫʶ ʘʢ-
ʪʠʚʥʦʩʪʴ ʬʘʛʦʮʠʪʦʚ [4-6]. 
ʇʨʠʤʝʨʦʤ ʪʘʢʠʭ ʩʨʝʜʩʪʚ ʷʚʣʷʶʪʩʷ 

çɻʝʥʪʘʙʠʬʝʨʦʥ-ʉè ʠ çʇʨʦʧʠʛè ʥʘ ʦʩʥʦʚʝ 
ʘʣʴʬʘ- ʠ ʛʘʤʤʘ- ʠʥʪʝʨʬʝʨʦʥʦʚ ʩʚʠʥʳʭ 
ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ. ɺ ʩʦʩʪʘʚ ʧʝʨʚʦʛʦ ʧʨʝʧʘ-
ʨʘʪʘ ʪʘʢ ʞʝ ʚʭʦʜʠʪ ʛʝʥʪʘʤʠʮʠʥʘ ʩʫʣʴʬʘʪ, 
ʚʪʦʨʦʛʦ - ʘʟʠʪʨʦʤʠʮʠʥ, ʣʝʚʦʬʣʦʢʩʘʮʠʥ, 
ʚʠʪʘʤʠʥʳ ɸ ʠ ɽ.  
ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʦʩʚʷʱʝʥʦ 

ʠʟʫʯʝʥʠʶ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʥʘ ʧʝʯʝʥʴ ʙʝʣʳʭ ʤʳʰʝʡ 
çɻʝʥʪʘʙʠʬʝʨʦʥʘ-ʉè ʠ çʇʨʦʧʠʛʘè ʧʨʠ ʠʭ 
ʤʥʦʛʦʢʨʘʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʙʳʣʘ ʚʳ-

ʧʦʣʥʝʥʘ ʚ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ ʌɻɹʅʋ 
çɺʅʀɺʀʇʌʠʊè ʥʘ ʢʦʥʚʝʥʮʠʦʥʘʣʴʥʳʭ 
ʙʝʣʳʭ ʤʳʰʘʭ, ʩʦʜʝʨʞʘʚʰʠʭʩʷ ʚ ʩʪʘʥ-
ʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘ-
ʚʠʣʘʤʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʘʢʪʠʢʠ, ʧʨʠʤʝʥʷ-
ʝʤr ʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-
ʨʘʮʠʠ (ETS 123, Strasbourg, 1986; ɼʠʨʝʢ-
ʪʠʚʘ 2010/63/EU ʦʪ 22.09.2010 ʛ; ɻʆʉʊ 
33216-2014, ɻʆʉʊ 33215-2014). ʆʨʛʘʥʠ-
ʟʘʮʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩʦʦʪ-
ʚʝʪʩʪʚʦʚʘʣʘ ʪʨʝʙʦʚʘʥʠʷʤ ɼʠʨʝʢʪʠʚʳ 
2010/63/ɽU ɽʚʨʦʧʝʡʩʢʦʛʦ ʇʘʨʣʘʤʝʥʪʘ ʠ 
ʉʦʚʝʪʘ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ ʦʪ 22 ʩʝʥʪʷʙ-
ʨʷ 2010 ʛʦʜʘ ʧʦ ʦʭʨʘʥʝ ʞʠʚʦʪʥʳʭ, ʠʩ-
ʧʦʣʴʟʫʝʤʳʭ ʚ ʥʘʫʯʥʳʭ ʮʝʣʷʭ, ʠ ʙʳʣʘ 
ʦʜʦʙʨʝʥʘ ʙʠʦʵʪʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʝʡ ʠʥʩʪʠ-
ʪʫʪʘ. 
ɾʠʚʦʪʥʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 5 ʛʨʫʧʧ 

(n=12) ʧʦ ʧʨʠʥʮʠʧʫ ʧʘʨʥʳʭ ʘʥʘʣʦʛʦʚ. 
ɺʚʝʜʝʥʠʝ ʩʫʙʩʪʘʥʮʠʡ ʧʨʦʚʦʜʠʣʠ ʚʥʫʪʨʠ-
ʤʳʰʝʯʥʦ 1 ʨʘʟ ʚ ʜʝʥʴ ʚ ʪʝʯʝʥʠʝ 14 ʜʥʝʡ 
(ʪʘʙʣʠʮʘ 1) ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʦ-
ʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ [7].  
ʆʪʙʦʨ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦ-

ʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 2 ʵʪʘʧʘ: ʥʘ 
ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʢʫʨʩʘ 
ʧʨʠʤʝʥʝʥʠʷ ʠ ʧʦ ʧʨʦʰʝʩʪʚʠʠ ʝʱʸ 10 ʜʥʝʡ 
ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ, ʚʳʚʦʜʷ ʞʠ-
ʚʦʪʥʳʭ ʠʟ ʦʧʳʪʘ ʩ ʧʦʤʦʱʴʶ ʉʆ2-ʢʘʤʝʨʳ 
ʧʦ 6 ʛʦʣʦʚ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ, ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ.  
ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʘ ʧʝʯʝʥʴ ʤʳʰʝʡ, 
ʢʦʪʦʨʫʶ ʚʳʜʝʣʷʣʠ, ʧʨʦʚʦʜʠʣʠ ʤʘʢʨʦʩʢʦ-
ʧʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʟʚʝ-
ʰʠʚʘʥʠʝʤ, ʦʧʨʝʜʝʣʝʥʠʝʤ ʤʘʩʩʦʚʦʛʦ ʢʦ-
ʵʬʬʠʮʠʝʥʪʘ (ʚʝʩ ʦʨʛʘʥʘ, ʛ/ ʚʝʩ ʞʠʚʦʪʥʦʛʦ, 
ʛ) ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ. ɻʠ-
ʩʪʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʚʦʜʢʘ ʧʦʣʫʯʝʥʥʦʛʦ ʤʘ-
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ʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ 
ʤʝʪʦʜʠʢʘʤ. ʆʙʨʘʟʮʳ ʧʝʯʝʥʠ ʬʠʢʩʠʨʦʚʘʣʠ 
ʚ 10%ʥʦʤ ʨʘʩʪʚʦʨʝ ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘ-
ʣʠʥʘ, ʧʦʜʚʝʨʛʘʣʠ ʦʙʝʟʚʦʞʠʚʘʥʠʶ ʧʫʪʸʤ 
ʧʦʤʝʱʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʚ ʩʧʠʨʪʳ ʩ ʚʦʟʨʘʩ-
ʪʘʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʠ ʟʘʣʠʚʘʣʠ ʚ ʧʘ-
ʨʘʬʠʥ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʧʝʨʝʯʥʳʝ ʩʨʝ-
ʟʳ ʪʦʣʱʠʥʦʡ 4ð5 ʤʢʤ ʦʢʨʘʰʠʚʘʣʠ ʛʝ-
ʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ [8]. ʄʦʨʬʦʣʦʛʠʯʝ-
ʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝ-
ʧʘʨʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʤʠʢʨʦʩʢʦʧʝ 
çɹʠʦʤʝʜ5è ʩ ʮʠʬʨʦʚʦʡ ʮʚʝʪʥʦʡ ʢʘʤʝʨʦʡ. 
ʄʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʧʝ-

ʯʝʥʦʯʥʦʡ ʪʢʘʥʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʦʩʥʦʚʝ 
ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʠʩʪʦ-
ʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʦʚ.  
ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥ-

ʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʢʦʤ-
ʧʴʶʪʝʨʥʦʛʦ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ Statistica, 
ʚʝʨʩʠʷ v10. ʈʘʩʩʯʠʪʳʚʘʣʠ ʩʨʝʜʥʶʶ ʘʨʠʬ-
ʤʝʪʠʯʝʩʢʫʶ (ʄ) ʠ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝ-
ʥʠʝ (SD), ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 
ʚʳʙʦʨʢʘʤʠ (p) ʦʮʝʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ t-
ʢʨʠʪʝʨʠʷ Cʪʴʶʜʝʥʪʘ. ɼʦʩʪʦʚʝʨʥʳʤʠ ʩʯʠ-
ʪʘʣʠ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ  p < 0,05. 

ʊʘʙʣʠʮʘ 1 ï ɼʠʟʘʡʥ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ˉ ʛʨʫʧʧʳ ʅʘʟʚʘʥʠʝ ʧʨʝʧʘʨʘʪʘ ʀʩʧʦʣʴʟʫʝʤʘʷ ʜʦʟʠʨʦʚʢʘ 

1 ʂʦʥʪʨʦʣʴ - ʧʨʝʧʘʨʘʪ ʥʝ ʧʦʣʫʯʘʣʠ 
ʩʪʝʨʠʣʴʥʳʡ ʨʘʩʪʚʦʨ 0,9% 
NaCl ʵʢʚʠʦʙʲʝʤʥʦ 

2 çɻʝʥʪʘʙʠʬʝʨʦʥ-ʉè 1/10 LD50 

3 çɻʝʥʪʘʙʠʬʝʨʦʥ-ʉè 1/50 LD50 

4 çʇʨʦʧʠʛè 1/10 LD50 

5 çʇʨʦʧʠʛè 1/50 LD50 

ʇʨʠʤʝʯʘʥʠʝ: çɻʝʥʪʘʙʠʬʝʨʦʥ-ʉè 1/10 LD50  - 550 ʤʛ/ʢʛ, 1/50 LD50 - 110 ʤʛ/ʢʛ; 
çʇʨʦʧʠʛè 1/10 LD50  - 641 ʤʛ/ʢʛ, 1/50 LD50 - 128 ʤʛ/ʢʛ, ʫʩʪʘʥʦʚʣʝʥʳ ʜʦ ʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ.  

ʈɽɿʋʃʔʊɸʊʓ / RESULTS  
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʤʘʢʨʦʩʢʦ-

ʧʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʝʯʝʥʠ ʤʳʰʝʡ 
ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʥʝ ʚʳʷʚʣʝ-
ʥʦ ʚʳʨʘʞʝʥʥʳʭ ʦʙʱʝʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠ 
ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʠʟʤʝʥʝ-
ʥʠʡ. ɺʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʨʛʘʥʦʚ ʚʦ 
ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ 
ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʢʦʥʪʨʦʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 
(ʪʘʙʣʠʮʘ 2). 
ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʝ ʚʳʷʚʠʣʦ ʨʷʜ ʠʟʤʝʥʝʥʠʡ ʚ ʧʝʯʝʥʠ 
ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ, ʟʘʚʠʩʷʱʠʭ ʦʪ ʜʦʟʳ 
ʠʩʩʣʝʜʫʝʤʳʭ ʩʫʙʩʪʘʥʮʠʡ ʠ ʥʘʣʠʯʠʷ ʚʦʩ-
ʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ. 
ɺ ʧʝʨʚʳʡ ʵʪʘʧ ʦʪʙʦʨʘ ʤʘʪʝʨʠʘʣʘ 

(ʩʨʘʟʫ ʧʦʩʣʝ ʢʫʨʩʘ ʠʥʲʝʢʮʠʡ) ʚ ʛʨʫʧʧʝ 1 
(ʢʦʥʪʨʦʣʴ) ʦʪʤʝʯʘʣʠ ʩʦʭʨʘʥʝʥʠʝ ʘʨʭʠʪʝʢ-
ʪʦʥʠʢʠ ʧʝʯʝʥʠ. ʇʝʯʸʥʦʯʥʳʝ ʜʦʣʴʢʠ ʠʤʝ-
ʣʠ ʯʸʪʢʠʝ ʢʦʥʪʫʨʳ, ʛʝʧʘʪʦʮʠʪʳ ʙʳʣʠ ʨʘʩ-
ʧʦʣʦʞʝʥʳ ʨʘʜʠʘʣʴʥʳʤʠ ʙʘʣʢʘʤʠ ʚʦʢʨʫʛ 
ʮʝʥʪʨʘʣʴʥʳʭ ʚʝʥ. ʎʠʪʦʧʣʘʟʤʘ ʛʝʧʘʪʦʮʠ-
ʪʦʚ ʦʧʪʠʯʝʩʢʠ ʩʚʝʪʣʘʷ, ʷʜʨʘ ʦʢʨʫʛʣʳʝ, 
ʚʝʟʠʢʫʣʷʨʥʳʝ, ʨʘʩʧʦʣʦʞʝʥʳ ʮʝʥʪʨʘʣʴ-

ʥʦ. ʇʦʨʪʘʣʴʥʳʝ ʪʨʘʢʪʳ ʥʝ ʠʟʤʝʥʝʥʳ, 
ʞʝʣʯʥʳʝ ʧʨʦʪʦʢʠ ʙʝʟ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʉʦ-
ʩʫʜʠʩʪʳʝ ʩʪʨʫʢʪʫʨʳ ʟʘʧʫʩʪʝʚʰʠʝ. ɺ ʛʨʫʧ-
ʧʝ 3 ʠ 5 (çɻʝʥʪʘʙʠʬʝʨʦʥ-ʉè ʠ çʇʨʦʧʠʛè, 
1/50 LD) ʢʘʨʪʠʥʘ ʚ ʮʝʣʦʤ ʙʳʣʘ ʩʦʧʦʩʪʘ-
ʚʠʤʘ ʩ ʢʦʥʪʨʦʣʝʤ. ʋ ʝʜʠʥʠʯʥʳʭ ʞʠʚʦʪ-
ʥʳʭ ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʠʩʴ ʤʠʥʠʤʘʣʴʥʳʝ 
ʧʨʠʟʥʘʢʠ ʧʦʣʠʤʦʨʬʠʟʤʘ ʷʜʝʨ ʛʝʧʘʪʦʮʠ-
ʪʦʚ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʦʯʘʛʦʚʘʷ ʚʘʢʫʦʣʠʟʘ-
ʮʠʷ ʮʠʪʦʧʣʘʟʤʳ, ʯʪʦ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʧʨʦ-
ʷʚʣʝʥʠʝ ʩʣʘʙʦʚʳʨʘʞʝʥʥʦʡ ʜʠʩʪʨʦʬʠʠ. 
ɻʨʫʧʧʘ 4 (çʇʨʦʧʠʛè, 1/10 LD): ʥʘ ʬʦʥʝ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʭʨʘʥʥʦʡ ʘʨʭʠʪʝʢʪʦʥʠʢʠ 
ʦʪʤʝʯʘʣʠʩʴ ʦʯʘʛʦʚʳʝ ʠʟʤʝʥʝʥʠʷ. ɺ ʧʝʨʠ-
ʧʦʨʪʘʣʴʥʳʭ ʟʦʥʘʭ ʠ ʚʦʢʨʫʛ ʮʝʥʪʨʘʣʴʥʳʭ 
ʚʝʥ ʥʘʙʣʶʜʘʣʠʩʴ ʥʝʙʦʣʴʰʠʝ ʣʝʡʢʦʮʠʪʘʨ-
ʥʳʝ ʠʥʬʠʣʴʪʨʘʪʳ ʩʦʧʦʩʪʘʚʠʤʳʤ ʩ ʨʘʟʤʝ-
ʨʦʤ 3-5 ʛʝʧʘʪʦʮʠʪʦʚ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 
ʣʠʤʬʦʛʠʩʪʠʦʮʠʪʘʨʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɺ ʧʘ-
ʨʝʥʭʠʤʝ ʤʝʩʪʘʤʠ ʚʳʷʚʣʷʣʠʩʴ ʝʜʠʥʠʯʥʳʝ 
ʤʝʣʢʦʦʯʘʛʦʚʳʝ ʥʝʢʨʦʟʳ ʛʝʧʘʪʦʮʠʪʦʚ ʩ 
ʧʦʩʣʝʜʫʶʱʠʤ ʣʠʟʠʩʦʤ ʠ ʩʣʘʙʦʡ ʤʘʢʨʦ-
ʬʘʛʘʣʴʥʦʡ ʨʝʘʢʮʠʝʡ. ɺ ʛʨʫʧʧʝ 2 
(çɻʝʥʪʘʙʠʬʝʨʦʥ-ʉè, 1/10 LD) ʥʘʙʣʶʜʘ-
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ʣʠ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʇʦ-
ʤʠʤʦ ʦʧʠʩʘʥʥʳʭ ʜʣʷ ʛʨʫʧʧʳ 4 ʠʥʬʠʣʴ-
ʪʨʘʪʦʚ, ʟʜʝʩʴ ʨʝʛʫʣʷʨʥʦ ʚʩʪʨʝʯʘ-
ʣʠʩʴ ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʝ "ʤʫʬʪʳ" ð ʟʥʘʯʠ-
ʪʝʣʴʥʳʝ ʩʢʦʧʣʝʥʠʷ ʣʠʤʬʦʠʜʥʳʭ ʢʣʝʪʦʢ 
ʚʦʢʨʫʛ ʤʝʣʢʠʭ ʩʦʩʫʜʦʚ, ʠʥʦʛʜʘ ʩʫʞʠʚʘʶ-
ʱʠʝ ʠʭ ʧʨʦʩʚʝʪ. ʍʘʨʘʢʪʝʨʥʳʤ ʥʘʭʦʜʢʘʤʠ 
ʙʳʣʠ ʤʝʣʢʠʝ ʦʯʘʞʢʠ ʧʨʦʣʠʬʝʨʘʮʠʠ ʬʠʙ-
ʨʦʙʣʘʩʪʦʚ ʠ ʦʪʣʦʞʝʥʠʷ ʢʦʣʣʘʛʝʥʦʚʳʭ 
ʚʦʣʦʢʦʥ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʥʘʯʘʣʦ ʬʠʙʨʦ-
ʟʘ. ʎʠʪʦʧʣʘʟʤʘ ʯʘʩʪʠ ʛʝʧʘʪʦʮʠʪʦʚ ʙʳʣʘ 
ʫʤʝʨʝʥʥʦ ʚʘʢʫʦʣʠʟʠʨʦʚʘʥʘ, ʦʪʤʝʯʘʣʩʷ 
ʣʝʛʢʠʡ ʛʠʜʨʦʧʠʯʝʩʢʠʡ ʦʪʝʢ. 
ɺʦ ʚʪʦʨʦʤ ʵʪʘʧʝ ʦʪʙʦʨʘ ʤʘʪʝʨʠʘʣʘ 

(ʧʦʩʣʝ 10-ʜʥʝʚʥʦʛʦ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ 
ʧʝʨʠʦʜʘ) ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝ-
ʥʠʷ ʥʘʙʣʶʜʘʣʠ ʚ ʛʨʫʧʧʝ 2 
(çɻʝʥʪʘʙʠʬʝʨʦʥ-ʉè, 1/10 LD). ʆʪʤʝʯʘʣʠ 
ʥʘʣʠʯʠʝ ʤʝʣʢʠʭ ʦʯʘʞʢʦʚ ʧʨʦʣʠʬʝʨʘʮʠʠ 
ʬʠʙʨʦʙʣʘʩʪʦʚ ʠ ʦʪʣʦʞʝʥʠʷ ʢʦʣʣʘʛʝʥʦʚʳʭ 
ʚʦʣʦʢʦʥ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʥʘʯʘʣʦ ʬʠʙʨʦʟʘ 
(ʨʠʩ. 1ʘ), ʚʩʪʨʝʯʘʣʠʩʴ ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʝ 
"ʤʫʬʪʳ" (ʨʠʩ. 1ʙ). ʎʠʪʦʧʣʘʟʤʘ ʯʘʩʪʠ ʛʝ-

ʧʘʪʦʮʠʪʦʚ ʙʳʣʘ ʫʤʝʨʝʥʥʦ ʚʘʢʫʦʣʠʟʠʨʦʚʘ-
ʥʘ, ʚʳʷʚʣʝʥ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʛʠʜʨʦʧʠʯʝ-
ʩʢʠʡ ʦʪʝʢ. ɺ ʛʨʫʧʧʝ 4 (çʇʨʦʧʠʛè, 1/10 
LD ) ʦʪʤʝʯʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ: 
ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʠʥʬʠʣʴʪʨʘʪʳ ʟʥʘʯʠʪʝʣʴ-
ʥʦ ʫʤʝʥʴʰʠʣʠʩʴ ʚ ʨʘʟʤʝʨʘʭ ʠ ʢʣʝʪʦʯʥʦʡ 
ʧʣʦʪʥʦʩʪʠ (ʨʠʩ. 1ʚ), ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʦʣʝʡ 
ʟʨʝʥʠʷ ʥʝ ʦʧʨʝʜʝʣʷʣʠʩʴ. ʅʘ ʤʝʩʪʝ ʥʝʢʨʦ-
ʟʦʚ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʝʞʥʳʝ ʨʫʙʯʠʢʠ ʠʟ 
ʩʦʟʨʝʚʘʶʱʝʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʠʣʠ 
ʧʨʦʠʩʭʦʜʠʣʘ ʨʝʛʝʥʝʨʘʮʠʷ ʛʝʧʘʪʦʮʠʪʦʚ. ɺ 
ʛʨʫʧʧʝ 2 (çɻʝʥʪʘʙʠʬʝʨʦʥ-ʉè, 1/10 LD), 
ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʨʘʞʝʥʥʫʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ 
ʜʠʥʘʤʠʢʫ, ʦʩʪʘʪʦʯʥʳʝ ʷʚʣʝʥʠʷ ʙʳʣʠ 
ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʤʠ. ʇʝʨʠʚʘʩʢʫʣʷʨʥʳʝ 
ʠʥʬʠʣʴʪʨʘʪʳ ʩʦʭʨʘʥʷʣʠʩʴ, ʥʦ ʩʪʘʥʦʚʠ-
ʣʠʩʴ ʤʝʥʝʝ ʧʣʦʪʥʳʤʠ (ʨʠʩ. 1ʛ). ɺ ʧʘʨʝʥ-
ʭʠʤʝ ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʠʩʴ ʜʠʩʢʨʝʪʥʳʝ ʤʠʢ-
ʨʦʦʯʘʛʠ ʬʠʙʨʦʟʘ ʢʘʢ ʠʩʭʦʜ ʘʢʪʠʚʥʦʛʦ 
ʚʦʩʧʘʣʝʥʠʷ (ʨʠʩ. 1ʜ). ɺʘʢʫʦʣʠʟʘʮʠʷ ʮʠʪʦ-
ʧʣʘʟʤʳ ʛʝʧʘʪʦʮʠʪʦʚ ʙʳʣʘ ʥʝʟʥʘʯʠʪʝʣʴ-
ʥʦʡ. 

ʊʘʙʣʠʮʘ 2 ï ʄʘʩʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʝʯʝʥʠ ʤʳʰʝʡ ʧʦʩʣʝ ʤʥʦʛʦʢʨʘʪʥʦʛʦ  
ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ ʮʠʪʦʢʠʥʦʚ 

ˉ ʛʨʫʧʧʳ 
ʕʪʘʧ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ ʧʝʯʝʥʠ 

1-ʡ 2-ʡ 

1 0,05Ñ0,0 0,05Ñ0,003 

2 0,06Ñ0,002 0,05Ñ0,002 

3 0,06Ñ0,002 0,05Ñ0,002 

4 0,06Ñ0,002 0,05Ñ0,002 

5 0,06Ñ0,002 0,05Ñ0,002 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘ-
ʣʠʟʘ (ʪʘʙʣʠʮʘ 3) ʦʙʲʝʢʪʠʚʥʦ ʧʦʜʪʚʝʨʜʠʣʠ 
ʪʝʥʜʝʥʮʠʠ, ʚʳʷʚʣʝʥʥʳʝ ʧʨʠ ʢʘʯʝʩʪʚʝʥ-
ʥʦʤ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʠ 
ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʜʦʟʦʟʘʚʠʩʠʤʳʡ ʠ 
ʦʙʨʘʪʠʤʳʡ ʭʘʨʘʢʪʝʨ ʛʝʧʘʪʦʪʦʢʩʠʯʥʦʩʪʠ 
ʠʟʫʯʘʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ. 
 ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ, ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ, ʙʳʣʠ 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʪʦʣʴʢʦ ʚ ʛʨʫʧʧʝ 2 
(ʧʦʣʫʯʘʚʰʝʡ çɻʝʥʪʘʙʠʬʝʨʦʥ-ʉè ʚ ʚʳʩʦ-
ʢʦʡ ʜʦʟʝ (1/10 LD )) ʥʘ ʧʝʨʚʦʤ ʵʪʘ-
ʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʪʦ-
ʣʦʛʠʯʝʩʢʠʭ ʦʯʘʛʦʚ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠ-
ʣʦ 3,2Ñ0,5 ʚ ʧʦʣʝ ʟʨʝʥʠʷ, ʧʨʠʯʸʤ ʙʦʣʴʰʘʷ 
ʯʘʩʪʴ ʠʟ ʥʠʭ (2,1Ñ0,3) ʧʨʠʭʦʜʠʣʘʩʴ ʥʘ 

ʦʯʘʛʠ ʚʦʩʧʘʣʝʥʠʷ, ʘ ʤʝʥʴʰʘʷ (1,1Ñ0,2) ð 
ʥʘ ʦʯʘʛʠ ʬʠʙʨʦʟʘ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, 
ʯʪʦ ʪʦʢʩʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʨʦʷʚʣʷʣʩʷ ʥʝ 
ʪʦʣʴʢʦ ʦʩʪʨʳʤ ʚʦʩʧʘʣʝʥʠʝʤ, ʥʦ ʠ ʟʘʧʫʩ-
ʢʘʣ ʧʨʦʮʝʩʩʳ ʧʝʨʝʩʪʨʦʡʢʠ ʩʦʝʜʠʥʠʪʝʣʴ-
ʥʦʡ ʪʢʘʥʠ.  
ʈʝʟʫʣʴʪʘʪʳ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘ-

ʣʠʟʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʜʦʟʦʟʘʚʠʩʠʤʦʡ 
ʨʝʛʨʝʩʩʠʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ 
ʧʝʯʝʥʠ ʧʦʩʣʝ 10-ʜʥʝʚʥʦʛʦ ʚʦʩʩʪʘʥʦʚʠ-
ʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ. ɺ ʛʨʫʧʧʝ ʩ ʥʘʠʙʦʣʝʝ 
ʚʳʨʘʞʝʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ (çɻʝʥʪʘʙʠʬʝʨʦʥ-
ʉè, 1/10 LD) ʢʦʣʠʯʝʩʪʚʦ ʚʦʩʧʘʣʠʪʝʣʴ-
ʥʳʭ ʦʯʘʛʦʚ ʩʥʠʟʠʣʦʩʴ ʥʘ 81,0%, ʬʠʙʨʦʟ-
ʥʳʭ ð ʥʘ 73,0% (p<0,05). ɺʳʷʚʣʝʥʥʘʷ 
ʪʝʥʜʝʥʮʠʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʫʶ 
ʦʙʨʘʪʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʡ, ʦʜʥʘʢʦ ʜʣʷ ʧʦʜ-
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ʪʚʝʨʞʜʝʥʠʷ ʧʦʣʥʦʡ ʨʝʟʦʨʙʮʠʠ ʬʠʙʨʦʟ-
ʥʳʭ ʩʪʨʫʢʪʫʨ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʧʨʠʤʝ-
ʥʝʥʠʝʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʢʨʘʩʠʪʝʣʝʡ ʢʦʣʣʘ-
ʛʝʥʘ ʠ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʤ ʧʝʨʠʦʜʦʤ 
ʥʘʙʣʶʜʝʥʠʷ. 
 ɺ ʛʨʫʧʧʝ 4 (çʇʨʦʧʠʛè, 1/10 LD) ʥʘ 

ʧʝʨʚʦʤ ʵʪʘʧʝ ʪʘʢʞʝ ʬʠʢʩʠʨʦʚʘʣʦʩʴ ʧʦʚʳ-
ʰʝʥʥʦʝ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʯʘʛʦʚ 
(2,0Ñ0,3), ʦʜʥʘʢʦ ʦʥʦ ʥʝ ʜʦʩʪʠʛʘʣʦ ʩʪʘʪʠ-
ʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʢʦʥʪʨʦʣʝʤ ʠ ʙʳʣʦ ʥʠʞʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ 2. 
ʇʦʩʣʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʧʦʢʘ-
ʟʘʪʝʣʠ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʥʦʨʤʘʣʠʟʦʚʘʣʠʩʴ ʜʦ 

ʫʨʦʚʥʷ 0,4Ñ0,1, ʯʪʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʭʦʨʦ-
ʰʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʝʯʝʥʠ ʢ ʨʝʛʝʥʝʨʘʮʠʠ ʠ 
ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʚʳʩʦʢʦʡ ʜʦʟʳ 
çʇʨʦʧʠʛʘè. ɻʨʫʧʧʳ 3 ʠ 5, ʧʦʣʫʯʘʚʰʠʝ 
ʧʨʝʧʘʨʘʪʳ ʚ ʥʠʟʢʠʭ ʜʦʟʠʨʦʚʢʘʭ (1/50 
LD ), ʥʘ ʦʙʦʠʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ 
ʧʦʢʘʟʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʦʪʣʠ-
ʯʠʡ ʦʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʂʦʣʠʯʝʩʪʚʦ 
ʦʯʘʛʦʚ ʚ ʥʠʭ ʙʳʣʦ ʤʠʥʠʤʘʣʴʥʳʤ (0,1ï
0,3), ʯʪʦ ʢʣʠʥʠʯʝʩʢʠ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠ-
ʨʦʚʘʪʴ ʢʘʢ ʦʪʩʫʪʩʪʚʠʝ ʩʫʱʝʩʪʚʝʥʥʦʡ ʛʝʧʘ-
ʪʦʪʦʢʩʠʯʥʦʩʪʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚ ʜʘʥʥʳʭ 
ʜʦʟʘʭ. 

ɸ ɹ ɺ 

ɻ ɼ ɽ 

ʈʠʩʫʥʦʢ 1 ï ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʧʝʯʝʥʠ ʤʳʰʝʡ ʧʦʩʣʝ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 
ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ ʮʠʪʦʢʠʥʦʚ. ɸ ï ʦʯʘʛ ʧʨʦʣʠʬʝʨʘʮʠʠ ʬʠʙʨʦʙʣʘ-
ʩʪʦʚ ʠ ʦʪʣʦʞʝʥʠʷ ʢʦʣʣʘʛʝʥʘ ʚ ʧʘʨʝʥʭʠʤʝ (ʛʨʫʧʧʘ 2, 1-ʡ ʵʪʘʧ); ɹ ï ʧʣʦʪʥʳʡ ʣʠʤʬʦʛʠ-
ʩʪʠʦʮʠʪʘʨʥʳʡ ʠʥʬʠʣʴʪʨʘʪ, ʬʦʨʤʠʨʫʶʱʠʡ ʧʝʨʠʚʘʩʢʫʣʷʨʥʫʶ "ʤʫʬʪʫ"  (ʛʨʫʧʧʘ 2, 1-ʡ 
ʵʪʘʧ); ɺ ï ʫʤʝʥʴʰʝʥʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʧʦʩʣʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠ-
ʦʜʘ (ʛʨʫʧʧʘ 4, 2-ʡ ɻʪʘʧ); ɻ ï ʦʩʪʘʪʦʯʥʘʷ ʧʝʨʠʚʘʩʢʫʣʷʨʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ (ʛʨʫʧʧʘ 2, 2-ʡ 
ʵʪʘʧ); ɼ ï ʤʠʢʨʦʦʯʘʛ ʬʠʙʨʦʟʘ ʚ ʧʘʨʝʥʭʠʤʝ ʧʝʯʝʥʠ (ʛʨʫʧʧʘ 2, 2-ʡ ʵʪʘʧ); ɽ - ʥʦʨʤʘʣʴʥʦʝ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʧʝʯʝʥʠ (ʛʨʫʧʧʘ 1, ʢʦʥʪʨʦʣʴ). 
ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ ʫʚ. ʍ400.  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʝ ʤʦʨʬʦʤʝʪʨʠʠ 
ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʛʝʧʘʪʦʪʦʢʩʠʯʝ-
ʩʢʠʡ ʵʬʬʝʢʪ ʷʚʣʷʝʪʩʷ ʜʦʟʦʟʘʚʠʩʠʤʳʤ, 
ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥ ʫ çɻʝʥʪʘʙʠʬʝʨʦʥʘ-ʉè 
ʚ ʚʳʩʦʢʦʡ ʜʦʟʝ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 
ʦʙʨʘʪʠʤ ʧʦʩʣʝ ʦʪʤʝʥʳ ʧʨʝʧʘʨʘʪʘ. 
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ABSTRACT 
The study was aimed at investigating the 

possible toxicological effect of Gentabiferon
-ʉ and Propig on the liver of white mice 
(n=12). The substances were administered 

ʊʘʙʣʠʮʘ 3 ï ʈʝʟʫʣʴʪʘʪʳ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ  
ʠʟʤʝʥʝʥʠʡ ʚ ʧʝʯʝʥʠ ʤʳʰʝʡ 

ˉ 
ʛʨʫʧ-
ʧ  r

ʇʨʝʧʘʨʘʪ, ʜʦʟʘ 
ʕʪʘʧ ʦʪʙʦʨʘ 
ʦʙʨʘʟʮʦʚ 
ʧʝʯʝʥʠƴ 

ʂʦʣʠʯʝʩʪʚʦ 
ʦʯʘʛʦʚ ʚʦʩ-
ʧʘʣʝʥʠʷ 

ʂʦʣʠʯʝʩʪʚʦ 
ʦʯʘʛʦʚ ʬʠʙ-
ʨʦʟʘ 

ʆʙʱʝʝ ʢʦ-
ʣʠʯʝʩʪʚʦ 
ʦʯʘʛʦʚ 

1 ʂʦʥʪʨʦʣʴ 
1-ʡ 0 0 0 

2-ʡ 0 0 0 

2 
çɻʝʥʪʘʙʠʬʝʨʦʥ-
ʉè, 1/10 LD50 

1-ʡ 2,1 Ñ 0,3 1,1 Ñ 0,2 3,2 Ñ 0,5ǒ 

2-ʡ 0,4 Ñ 0,1 0,3 Ñ 0,1 0,7 Ñ 0,2 

3 
çɻʝʥʪʘʙʠʬʝʨʦʥ-
ʉè, 1/50 LD50 

1-ʡ 0,2 Ñ 0,1 0,1 Ñ 0,0 0,3 Ñ 0,1 

2-ʡ 0,1 Ñ 0,0 0,2 Ñ 0,1 0,3 Ñ 0,1 

4 
çʇʨʦʧʠʛè, 
1/10 LD50 

1-ʡ 1,5 Ñ 0,2 0,5 Ñ 0,1 2,0 Ñ 0,3 

2-ʡ 0,2 Ñ 0,1 0,2 Ñ 0,1 0,4 Ñ 0,1 

5 
çʇʨʦʧʠʛè, 
1/50 LD50 

1-ʡ 0,1 Ñ 0,0 0,1 Ñ 0,0 0,2 Ñ 0,1 

2-ʡ 0 0,1 Ñ 0,0 0,1 Ñ 0,0 

ʇʨʠʤʝʯʘʥʠʝ: ǒ ï ʜʦʩʪʦʚʝʨʥʦʝ ʨʘʟʣʠʯʠʝ (p <0,05) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-
ʧʦʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʛʨʫʧʧʘʤʠ ʥʘ ʥʠʟʢʠʭ ʜʦʟʠʨʦʚʢʘʭ ʥʘ ʪʦʤ ʞʝ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ. ƴ ï 1-ʡ ʵʪʘʧ ʦʪʙʦʨʘ - ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ, 2-ʡ ʵʪʘʧ - 
ʧʦʩʣʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ. 

intramuscularly once a day for 14 days at 
dosages of 1/10 LD50 (550 mg/kg and 641 
mg/kg, respectively) and 1/50 LD50 (110 mg/
kg and 128 mg/kg, respectively). The control 
group animals received an equal volume of 
sterile 0,9% NaCl solution. The mouse liver 
served as the material for the study. It was 
isolated, macroscopically assessed, then 
weighed, the mass coefficient was deter-
mined, and the liver was histologically ex-
amined. Macroscopic examination of the 
liver of mice from the experimental and con-
trol groups did not reveal any pronounced 
general pathological or specific destructive 
changes. The organ mass coefficients did not 
statistically differ from the control values. 
Histological examination revealed the pres-
ence of focal changes in animals from the 
experimental groups. The severity of the 
adverse effects was directly dependent on 
the dose used. Leukocyte infiltrates were 
present, signs of hepatocyte nuclear poly-
morphism and focal cytoplasmic vacuoliza-
tion were noted, as well as mild hydropic 
edema, which, taken together, is interpreted 
as a manifestation of mild dystrophy. Peri-
vascular "cuffs", small foci of fibroblast pro-
liferation, and collagen fiber deposits were 
observed, indicating the onset of fibrosis. 
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After the recovery period (10 days), positive 
dynamics in the restoration of liver paren-
chymal tissue were observed, confirmed by 
the results of morphometric analysis. In the 
group with the most severe pathology 
("Gentabiferon-ʉ", 1/10 LD), the number 
of inflammatory foci decreased by 81,0%, 
and fibrotic foci by 73,0% (p<0,05), indicat-
ing potential reversibility of the changes. 
Thus, the data obtained clearly demonstrate 
that the hepatotoxic effect is dose-dependent, 
is most pronounced with high doses of 
"Gentabiferon-ʉ", and is largely reversible 
after discontinuation of the drug. 
ɺʓɺʆɼʓ / CONCLUSION 
ʀʩʩʣʝʜʫʝʤʳʝ ʧʨʝʧʘʨʘʪʳ ʦʙʣʘʜʘʶʪ 

ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʦʡ ʛʝʧʘʪʦʪʦʢʩʠʯʥʦʩʪʴʶ, 
ʧʨʠ ʵʪʦʤ ʩʪʝʧʝʥʴ ʧʨʦʷʚʣʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʠʩ-
ʧʦʣʴʟʫʝʤʦʡ ʜʦʟʝ. ʇʦ ʠʩʪʝʯʝʥʠʠ ʚʦʩʩʪʘʥʦ-
ʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʦʪʤʝʯʝʥʦ ʚʦʩʩʪʘʥʦʚ-
ʣʝʥʠʝ ʧʘʨʝʥʭʠʤʘʪʦʟʥʦʡ ʪʢʘʥʠ ʧʝʯʝʥʠ, ʯʪʦ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʙʨʘʪʠʤʦʩʪʠ ʚʦʟʥʠʢ-
ʰʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʥʦʛʦ-
ʢʨʘʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʫʙʩʪʘʥʮʠʡ.  

 
ʉʇʀʉʆʂ ʀʉʊʆʏʅʀʂʆɺ 
1.  ɻʫʩʝʚ ɸ.ɸ., ɸʚʠʣʦʚ ɺ.ʄ., ʉʪʝʢʦʣʴʥʠ-
ʢʦʚ ɸ.ɸ., ɽʥʛʘʰʝʚ ʉ.ɺ. ɸʥʪʠʙʠʦʪʠʢʦʨʝ-
ʟʠʩʪʝʥʪʥʦʩʪʴ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʝʪʦʜʳ 
ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʙʦʨʴʙʳ ʩ ʙʘʢʪʝʨʠʘʣʴʥʳ-
ʤʠ ʠʥʬʝʢʮʠʷʤʠ. ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪ-
ʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ. 2025. -ˉ2. -ʉ.62-74. 
DOI: 10.52419/issn2072-2419.2025.2.62. 
2. ɻʨʠʛʦʨʴʝʚʘ ʅ.ɸ. ʇʨʠʤʝʥʝʥʠʝ ʠʥʪʝʨ-
ʬʝʨʦʥʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʪʝʨʘʧʠʠ 
ʠʥʬʝʢʮʠʦʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʄʘʪʝʨʠʘʣʳ ʥʘʫʯʥʦ-
ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʊʝʦʨʠʷ ʠ 
ʧʨʘʢʪʠʢʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 
ɸʇʂè. ɺʦʨʦʥʝʞ, 2021. ʉ. 67-69. ʊʦʯʢʘ 
ʜʦʩʪʫʧʘ: https://www.elibrary.ru/item.asp?
id=46954690.  
3. ɹʠʨʶʢʦʚʘ ʅ. ʇ., ʈʫʩʘʢʦʚ ʉ. ɺ., ʅʘʧʘʣ-
ʢʦʚʘ ɺ. ɺ. ʆʙʱʠʝ ʧʨʠʥʮʠʧʳ ʜʦʢʣʠʥʠʯʝ-
ʩʢʦʡ ʦʮʝʥʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʬʘʨʤʘʢʦʣʦʛʠ-
ʯʝʩʢʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʚʝʪʝ-
ʨʠʥʘʨʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ɺʝʪʝʨʠʥʘʨʥʳʡ 
ʚʨʘʯ. 2018; 1: 3-9. ʊʦʯʢʘ ʜʦʩʪʫʧʘ: https://
cyberleninka.ru/article/n/obschie-printsipy-
doklinicheskoy-otsenki-bezopasnosti-

farmakologicheskih-lekarstvennyh-sredstv-
dlya-veterinarnogo-primeneniya/viewer.  
4. ʏʝʩʢʠʜʦʚʘ ʃ.ɺ., ɹʨʶʭʦʚʘ ʀ.ɺ., ɻʨʠʛʦ-
ʨʴʝʚʘ ʅ.ɸ. ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 
ʩʦʟʜʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʥʦʚʦʛʦ 
ʧʦʢʦʣʝʥʠʷ ʜʣʷ ʞʠʚʦʪʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 
ʙʠʦʪʝʭʥʦʣʦʛʠʡ (ʦʙʟʦʨ). ɺʝʪʝʨʠʥʘʨʥʳʡ 
ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ. 2019.- ̄  2
(7).- ʉ. 29-38. DOI: 10.17238/issn2541-
8203.2019.2.29. 
5. ʐʘʙʫʥʠʥ ʉ. ɺ., ɺʦʩʪʨʦʠʣʦʚʘ ɻ. ɸ., 
ɻʨʠʛʦʨʴʝʚʘ ʅ. ɸ., ɾʫʢʦʚ ʄ. ʉ., ɻʨʠʮʶʢ 
ɺ. ɸ. ʀʥʪʝʨʬʝʨʦʥʳ-Ŭ ʠ -ɔ ʚ ʢʣʠʥʠʯʝʩʢʦʡ 
ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʝ ʧʨʠ ʧʨʦʬʠʣʘʢʪʠʢʝ 
ʠ ʣʝʯʝʥʠʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʩʚʠʥʝʡ (ʦʙʟʦʨ). 
ɸʛʨʘʨʥʘʷ ʥʘʫʢʘ ɽʚʨʦ-ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ. 
2022. 23(1): 16-35. DOI 10.30766/2072-
9081.2022.23.1.16-35. 
6. Kishko Ia. G., Vasylenko M. I. Action of 
natural gamma-interferons on functional 
activity of phagocytes and antibody synthe-
sis after vaccination. Mikrobiologichnii 
Zhurnal. 2000;62(6):26-32. URL: https://
pubmed.ncbi.nlm.nih.gov/11247346/. 
7. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʜʦʢʣʠʥʠ-
ʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 
ʩʨʝʜʩʪʚ. ʏʘʩʪʴ ʧʝʨʚʘʷ / ʇʦʜ ʨʝʜ. ɸ.ʅ. ʄʠ-
ʨʦʥʦʚʘ. ð ʄ.: ʠʟʜ-ʚʦ ɻʨʠʬ ʠ ʂ, 2012. - 
944 ʩ. 
8. ʄʝʪʦʜʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ / ʉ. ʄ. ʉʫʣʝʡʤʘʥʦʚ, ɸ. ɺ. ɻʨʝʙʝʥʱʠ-
ʢʦʚ, ɽ. ɺ. ʄʠʭʘʡʣʦʚ, ʀ. ʉ. ʊʦʣʢʘʯʝʚ ʠ 
ʜʨ. // 2 ʝ ʠʟʜʘʥʠʝ, ʠʩʧʨʘʚʣʝʥʥʦʝ ʠ ʜʦʧʦʣ-
ʥʝʥʥʦʝ, ɻʅʋ ɺʅʀɺʀʇʌʠʊ: ɺʦʨʦʥʝʞ, 
2007. ð 87 ʩ. 
 
REFERENCE 
1. Gusev A.A., Avilov V.M., Stekolnikov 
A.A., Engashev S.V. Antibiotic resistance 
and alternative methods of prevention and 
control of bacterial infections. International 
Journal of Veterinary Medicine. 2025;(2):62
-74. (In Russ.) DOI: 10.52419/issn2072-
2419.2025.2.62 
2. Grigorieva N.A. "Use of interferon-
containing drugs in the treatment of infec-
tious diseases in farm animals." Proceedings 
of the scientific and practical conference 
"Theory and Practice of Innovative Technol-
ogies in the Agricultural Sector." Voronezh, 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 1, 2026 ʛ. 

 

 101 

2021. pp. 67-69.  URL: https://
www.elibrary.ru/item.asp?id=46954690.  
3. Birukova N.P., Rusakov S.V., Napalkova 
V.V. General principles of preclinical safety 
evaluation of pharmacological drugs for vet-
erinary use. Veterinarian. 2018; 1: 3-9. URL: 
https://cyberleninka.ru/article/n/obschie-
printsipy-doklinicheskoy-otsenki-
bezopasnosti-farmakologicheskih-
lekarstvennyh-sredstv-dlya-veterinarnogo-
primeneniya/viewer. 
4. Cheskidova L. V., Briukhova I. V., Grigo-
reva N. A. Perspektivnye napravleniya soz-
daniya lekarstvennykh sredstv novogo 
pokoleniya dlya zhivotnykh s primeneniem 
biotekhnologiy (obzor). Veterinarnyy farma-
kologicheskiy vestnik. 2019;(2):29-38. (In 
Russ.). DOI: 10.17238/issn2541-
8203.2019.2.29 
5. Shabunin S. V., Vostroilova G. A., Grigo-
ryeva N. A., Zhukov M. S., Gritsyuk V. A. 

Interferons-Ŭ and -ɔ in clinical veterinary 
practice in the prevention and treatment of 
infectious diseases in cattle and pigs 
(review). Agrarnaya nauka Evro-Severo-
Vostoka = Agricultural Science Euro-North-
East. 2022;23(1):16-35. (In Russ.). DOI: 
10.30766/2072-9081.2022.23.1.16-35 
6. Kishko Ia. G., Vasylenko M. I. Action of 
natural gamma-interferons on functional 
activity of phagocytes and antibody synthe-
sis after vaccination. Mikrobiologichnii 
Zhurnal. 2000;62(6):26-32. URL: https://
pubmed.ncbi.nlm.nih.gov/11247346/ 
7. Guidelines for conducting preclinical drug 
trials / edited by A. N. Mironova. M.: Griff. 
and K, 2012. P. 1.ð 944 p 
8. Morphological research methods/ S. M. 
Suleymanov, A. V. Grebenshikov, E. V. 
Mikhailov, I. S. Tolkachev et al. // 2nd edi-
tion, corrected and supplemented, VNIVIP-
PHiT: Voronezh, 2007. ð 8. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 1, 2026 ʛ. 

 

102  

ʋɼʂ: 591.111.1: 636.5.034 
DOI: 10.52419/issn2072-2419.2026.1.102 

 
ʎʀʊʆʂʀʅɽʊʀʏɽʉʂʀɽ ʇɸʈɸʄɽʊʈʓ  

ʕʈʀʊʈʆʇʆʕɿɸ ʋ ʎʓʇʃʗʊ ʇʆɼ ɺʃʀʗʅʀɽʄ  
ʕʅʈʆʌʃʆʂʉɸʎʀʅɸ ɺ ʋʉʃʆɺʀʗʍ  

ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɻʆ ʉɸʃʔʄʆʅɽʃʃɪɿɸ 
 
ʇʨʠʩʥʳʡ ɸ.ɸ.,* ʜ. ʙʠʦʣ. ʥʘʫʢ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ɹʝʣʛʦʨʦʜʩʢʦʛʦ ʬʠ-

ʣʠʘʣʘ ɺʀʕɺ (ORCID 0000-0001-5229-8337); ʊʠʪʦʚʝʮ ɼ.ɺ., ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ 
ʅʀʋ çɹʝʣɻʋè (ORCID 0009-0006-8628-9758) ʉʢʚʦʨʮʦʚ ɺ.ʅ., ʜ. ʚʝʪ. ʥʘʫʢ, ʨʫʢʦʚʦʜʠʪʝʣʴ 
ɹʝʣʛʦʨʦʜʩʢʦʛʦ ʬʠʣʠʘʣʘ ɺʀʕɺ (ORCID 0000-0002-9629-0000); ʂʨʘʚʮʦʚʘ ɸ.ʈ., ʤʣ. ʥʘʫʯ. 
ʩʦʪʨ. (ORCID 0009-0009-9768-953X);  

 
ʌɻɹʅʋ çʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ï ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ -  

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤʝʥʠ ʂ.ʀ. ʉʢʨʷʙʠʥʘ  
ʠ ʗ.ʈ. ʂʦʚʘʣʝʥʢʦ ʈɸʅè 

ʌɻɸʆʋ ɺʆ çɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ  
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè (ʅʀʋ çɹʝʣɻʋè) 

 
andreyprisny@gmail.com 
 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʳʧʣʷʪʘ, ʢʨʦʚʴ, ʨʝʪʠʢʫʣʦʮʠʪʳ, ʩʘʣʴʤʦʥʝʣʣʸʟ, ʵʥʨʦʬʣʦʢʩʘ-

ʮʠʥ 
Key words: chickens, blood, reticulocytes, salmonellosis, enrofloxacin 
 

ʇʦʩʪʫʧʠʣʘ: 01.01.2026                        ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ: 05.03.2026 
                                                                  ʆʧʫʙʣʠʢʦʚʘʥʘ ʦʥʣʘʡʥ: 01.04.2026 
 

ʈɽʌɽʈɸʊ 
ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ ʥʘ ʮʠʪʦʢʠʥʝʪʠʯʝʩʢʠʝ ʧʘʨʘ-
ʤʝʪʨʳ ʵʨʠʪʨʦʧʦʵʟʘ ʫ ʮʳʧʣʷʪ ʢʨʦʩʩʘ çʍʘʡʩʝʢʩ ɹʨʘʫʥè ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʦʛʦ ʩʘʣʴʤʦʥʝʣʣʝʟʘ. ʕʥʨʦʬʣʦʢʩʘʮʠʥ, ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʬʪʦʨʭʠʥʦʣʦʥʦʚ, 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʡ ʧʨʝʧʘʨʘʪ ʩ ʚʳʨʘʞʝʥʥʦʡ ʙʘʢʪʝʨʠʮʠʜ-
ʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʨʦʪʠʚ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, ʥʘʭʦʜʷʱʠʡ ʰʠʨʦ-

ʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʝ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʵʥ-
ʨʦʬʣʦʢʩʘʮʠʥʘ ʥʘ ʮʠʪʦʢʠʥʝʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʵʨʠʪʨʦʧʦʵʟʘ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-
ʥʦʛʦ ʩʘʣʴʤʦʥʝʣʣʝʟʘ, ʚʳʟʚʘʥʥʦʛʦ ʢʫʣʴʪʫʨʦʡ Salmonella Typhimurium. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʙʳ-
ʣʦ ʟʘʜʝʡʩʪʚʦʚʘʥʦ ʪʨʠ ʛʨʫʧʧʳ ʩʫʪʦʯʥʳʭ ʮʳʧʣʷʪ: ʠʥʪʘʢʪʥʳʡ ʢʦʥʪʨʦʣʴ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʡ 
ʢʦʥʪʨʦʣʴ (ʟʘʨʘʞʝʥʠʝ Salmonella Typhimurium) ʠ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ (ʠʥʬʠʮʠʨʦʚʘʥʠʝ ʥʘ ʬʦʥʝ 
ʧʨʠʤʝʥʝʥʠʷ ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ ʚ ʜʦʟʝ 200 ʤʛ/ʣ ʩ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ ʩʫʪʦʢ). 
ʇʦʩʣʝ ʦʪʤʝʥʳ ʧʨʝʧʘʨʘʪʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʦʪʙʦʨ ʢʨʦʚʠ ʥʘ ʚʪʦʨʳʝ ʠ ʰʝʩʪʳʝ ʩʫʪʢʠ. ʂʦʣʠʯʝ-
ʩʪʚʦ ʨʝʪʠʢʫʣʦʮʠʪʦʚ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʩʫʧʨʘʚʠʪʘʣʴʥʦʛʦ ʦʢʨʘʰʠʚʘʥʠʷ ʙʨʠʣʣʠʘʥʪʦʚʳʤ 
ʢʨʝʟʠʣʦʚʳʤ ʩʠʥʠʤ. ʀʩʩʣʝʜʦʚʘʣʠ ʜʠʥʘʤʠʢʫ ʧʝʨʠʦʜʘ ʧʦʣʫʚʳʚʝʜʝʥʠʷ ʨʝʪʠʢʫʣʦʮʠʪʦʚ, ʧʨʦ-
ʜʫʢʮʠʶ ʨʝʪʠʢʫʣʦʮʠʪʦʚ, ʧʝʨʠʦʜ ʧʦʣʫʚʳʚʝʜʝʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʧʨʦʜʫʢʮʠʶ ʵʨʠʪʨʦʮʠʪʦʚ. 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʩʘʣʴʤʦʥʝʣʣʸʟ ʠʥʜʫʮʠʨʦʚʘʣ ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʢʠʥʝʪʠʢʠ ʢʣʝ-
ʪʦʯʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʵʨʠʪʨʦʥʘ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʜʠʩʙʘʣʘʥʩʦʤ ʤʝʞʜʫ ʧʨʦʮʝʩʩʘʤʠ ʧʨʦʣʠ-
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ʬʝʨʘʮʠʠ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʠ ʵʣʠʤʠʥʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʢʨʘʩʥʦʡ ʢʨʦʚʠ. ʇʨʠʤʝʥʝʥʠʝ ʵʥʨʦ-
ʬʣʦʢʩʘʮʠʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʢʦʨʨʝʢʮʠʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʝʨʠʦʜʘ ʧʦʣʫʚʳʚʝʜʝʥʠʷ ʨʝʪʠʢʫʣʦ-
ʮʠʪʦʚ ʠ ʜʠʩʙʘʣʘʥʩʘ ʤʝʞʜʫ ʧʨʦʜʫʢʮʠʝʡ ʠ ʵʣʠʤʠʥʘʮʠʝʡ ʢʣʝʪʦʢ ʵʨʠʪʨʦʠʜʥʦʛʦ ʨʷʜʘ. ʂʣʶ-
ʯʝʚʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʷʚʠʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʢʦʨʦʯʝʥʠʝ 
ʧʝʨʠʦʜʘ ʧʦʣʫʚʳʚʝʜʝʥʠʷ ʨʝʪʠʢʫʣʦʮʠʪʦʚ ʢ ʰʝʩʪʳʤ ʩʫʪʢʘʤ, ʦʪʨʘʞʘʶʱʝʝ ʥʦʨʤʘʣʠʟʘʮʠʶ 
ʙʘʣʘʥʩʘ ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʚ ʵʨʠʪʨʦʠʜʥʦʤ ʨʦʩʪʢʝ. ʇʨʠʤʝʥʝʥʠʝ ʵʥʨʦ-
ʬʣʦʢʩʘʮʠʥʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʨʦʪʝʢʪʦʨʥʳʡ ʵʬʬʝʢʪ ʥʘ ʩʠʩʪʝʤʫ ʵʨʠʪʨʦʥʘ ʮʳʧʣʷʪ ʧʨʠ ʩʘʣʴ-
ʤʦʥʝʣʣʸʟʝ, ʩʥʠʞʘʷ ʙʘʢʪʝʨʠʘʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʠ ʢʦʨʨʠʛʠʨʫʷ ʥʘʨʫʰʝʥʠʷ ʵʨʠʪʨʦʧʦʵʟʘ. ʅʘ 
ʬʦʥʝ ʪʝʨʘʧʠʠ ʦʪʤʝʯʘʝʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʧʨʦʜʫʢʮʠʝʡ ʠ ʢʣʠʨʝʥʩʦʤ ʵʨʠʪ-
ʨʦʮʠʪʦʚ. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʇʪʠʮʝʚʦʜʩʪʚʦ, ʷʚʣʷʷʩʴ ʢʣʶʯʝʚʦʡ ʦʪ-

ʨʘʩʣʴʶ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, 
ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʵʢʦʥʦʤʠ-
ʯʝʩʢʠʤʠ ʧʦʪʝʨʷʤʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʠʥ-
ʬʝʢʮʠʦʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʩʨʝʜʠ ʢʦʪʦ-
ʨʳʭ ʦʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʘʣʴ-
ʤʦʥʝʣʣʸʟ [1]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʙʘʢʪʝʨʠʘʣʴ-
ʥʘʷ ʠʥʚʘʟʠʷ ʠ ʵʥʜʦʪʦʢʩʝʤʠʷ ʧʨʠ ʩʘʣʴʤʦ-
ʥʝʣʣʸʟʝ ʧʨʦʚʦʮʠʨʫʶʪ ʩʠʩʪʝʤʥʫʶ ʚʦʩʧʘ-
ʣʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ, ʢʦʪʦʨʘʷ ʢʘʩʢʘʜʥʦ 
ʥʘʨʫʰʘʝʪ ʧʨʦʮʝʩʩʳ ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ ʜʠʬ-
ʬʝʨʝʥʮʠʨʦʚʢʠ ʢʣʝʪʦʢ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʮ ʚ 
ʢʦʩʪʥʦʤ ʤʦʟʛʝ [2]. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʜʠʩʨʝ-
ʛʫʣʷʮʠʠ ʮʠʪʦʢʠʥʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 
ʵʨʠʪʨʦʧʦʵʟʘ ï ʠʟʤʝʥʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴ-
ʥʦʩʪʠ ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ, ʤʠʪʦʪʠʯʝʩʢʦʛʦ 
ʨʝʞʠʤʘ ʠ ʢʠʥʝʪʠʢʠ ʩʦʟʨʝʚʘʥʠʷ ʵʨʠʪʨʦʠʜ-
ʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʯʪʦ ʚ ʠʪʦʛʝ ʢʣʠʥʠʯʝʩʢʠ 
ʤʘʥʠʬʝʩʪʠʨʫʝʪ ʢʘʢ ʘʥʝʤʠʷ [3]. ɼʣʷ ʙʦʨʴ-
ʙʳ ʩ ʠʥʬʝʢʮʠʝʡ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʪʠʮʝ-
ʚʦʜʩʪʚʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʘʥʪʠʙʘʢʪʝʨʠ-
ʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʬʪʦʨʭʠʥʦʣʦʥʦʚʦʛʦ ʨʷ-
ʜʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʵʥʨʦʬʣʦʢʩʘʮʠʥ, ʜʝʤʦʥ-
ʩʪʨʠʨʫʶʱʠʡ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʧʨʦʪʠʚ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ 
[4, 5, 6]. ʆʜʥʘʢʦ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʮʝʩʩʳ 
ʢʨʦʚʝʪʚʦʨʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʫʞʝ 
ʨʘʟʚʠʚʰʝʛʦʩʷ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, 
ʠʟʫʯʝʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠ ʯʘʩʪʦ ʦʩʪʘʝʪʩʷ ʟʘ 
ʨʘʤʢʘʤʠ ʩʪʘʥʜʘʨʪʥʳʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ, ʬʦʢʫʩʠʨʫʶʱʠʭʩʷ ʠʩʢʣʶ-
ʯʠʪʝʣʴʥʦ ʥʘ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʠ [7, 8]. 
ʎʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ 

ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ ʥʝ ʪʦʣʴʢʦ ʥʘ ʚʦʟʙʫʜʠʪʝ-
ʣʷ, ʥʦ ʠ ʥʘ ʢʣʶʯʝʚʳʝ ʮʠʪʦʢʠʥʝʪʠʯʝʩʢʠʝ 
ʧʦʢʘʟʘʪʝʣʠ ʵʨʠʪʨʦʧʦʵʟʘ ʧʦʟʚʦʣʠʪ ʦʮʝʥʠʪʴ 
ʝʛʦ ʨʦʣʴ ʚ ʢʦʨʨʝʢʮʠʠ ʘʥʝʤʠʠ ʠ ʧʦʩʪʠʥ-
ʬʝʢʮʠʦʥʥʦʡ ʨʝʛʝʥʝʨʘʮʠʠ ʢʨʦʚʠ [9, 10]. 
ʇʦʣʫʯʝʥʠʝ ʪʘʢʠʭ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʩʫʱʝ-

ʩʪʚʝʥʥʳʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦʣʝʝ ʢʦʤ-
ʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʣʝʯʝʥʠʶ, ʥʘʧʨʘʚʣʝʥ-
ʥʦʛʦ ʥʝ ʪʦʣʴʢʦ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʚʦʟʙʫʜʠʪʝ-
ʣʷ, ʥʦ ʠ ʥʘ ʘʢʪʠʚʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʛʦ-
ʤʝʦʩʪʘʟʘ ʦʨʛʘʥʠʟʤʘ ʧʪʠʮʳ. 
ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚ-

ʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʢʫʨ-
ʩʦʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ ʥʘ 
ʮʠʪʦʢʠʥʝʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʵʨʠʪʨʦʧʦ-
ʵʟʘ ʫ ʧʝʪʫʰʢʦʚ ʧʦʨʦʜʳ çʍʘʡʩʝʢʩ ɹʨʘʫʥè ʚ 
ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʩʘʣʴʤʦʥʝʣ-
ʣʸʟʘ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʥʘ ʩʫʪʦʯʥʳʭ 

ʧʝʪʫʰʢʘʭ ʢʨʦʩʩʘ çʍʘʡʩʝʢʩ ɹʨʘʫʥè, ʚʳ-
ʙʨʘʥʥʳʭ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʚ ʩʚʷʟʠ ʩ ʠʭ 
ʰʠʨʦʢʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʧʨʦʤʳʰʣʝʥ-
ʥʦʤ ʧʪʠʮʝʚʦʜʩʪʚʝ ʠ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴ-
ʥʦʩʪʴʶ ʢ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʠʥʬʝʢʮʠʷʤ. ɹʳ-
ʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʪʨʠ ʛʨʫʧʧʳ: ʠʥʪʘʢʪʥʳʡ 
ʢʦʥʪʨʦʣʴ (ʙʝʟ ʟʘʨʘʞʝʥʠʷ ʠ ʣʝʯʝʥʠʷ) ï 
ʛʨʫʧʧʘ I, ʠʥʬʠʮʠʨʦʚʘʥʥʳʡ ʢʦʥʪʨʦʣʴ 
(ʟʘʨʘʞʝʥʠʝ Salmonella Typhimurium) ï 
ʛʨʫʧʧʘ II, ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ (ʟʘʨʘʞʝʥʠʝ ʩ 
ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʵʥʨʦʬʣʦʢ-
ʩʘʮʠʥʘ) ï ʛʨʫʧʧʘ III. ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʮʳʧʣʷʪʘ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦʜʚʝʨʛʘ-
ʣʠʩʴ ʝʞʝʜʥʝʚʥʦʤʫ ʧʝʨʦʨʘʣʴʥʦʤʫ ʚʚʝʜʝ-
ʥʠʶ ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ ʚ ʜʦʟʝ 200 ʤʛ/ʣ ʩ 
ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʧʷʪʠ 
ʩʫʪʦʢ ʞʠʟʥʠ, ʧʨʠ ʵʪʦʤ ʥʘ ʚʪʦʨʳʝ ʩʫʪʢʠ 
ʧʨʦʚʦʜʝʥʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʠʥʬʠʮʠʨʦ-
ʚʘʥʠʝ ʧʪʠʮ ʛʨʫʧʧ II ʠ III ʩʫʩʧʝʥʟʠʝʡ S. 
Typhimurium ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 1,17Ĭ10 
ʂʆɽ/ʤʣ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʥʬʝʢʮʠʦʥ-
ʥʦʛʦ ʧʨʦʮʝʩʩʘ. 
ɿʘʙʦʨ ʢʨʦʚʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʤʝʪʦʜʦʤ 

ʚʥʫʪʨʠʩʝʨʜʝʯʥʦʡ ʧʫʥʢʮʠʠ ʩ ʛʝʧʘʨʠʥʦʤ ʚ 
ʢʘʯʝʩʪʚʝ ʘʥʪʠʢʦʘʛʫʣʷʥʪʘ ʥʘ ʩʝʜʴʤʳʝ ʠ 
ʦʜʠʥʥʘʜʮʘʪʳʝ ʩʫʪʢʠ ʞʠʟʥʠ, ʯʪʦ ʩʦʦʪʚʝʪ-
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ʩʪʚʦʚʘʣʦ 24 ʯʘʩʘʤ ʠ ʰʝʩʪʳʤ ʩʫʪʢʘʤ ʧʦʩʣʝ 
ʦʪʤʝʥʳ ʧʨʝʧʘʨʘʪʘ. ʋʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ 
ʚʩʝʭ ʛʨʫʧʧ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʟʦʦʛʠʛʠʝʥʠ-
ʯʝʩʢʠʤ ʥʦʨʤʘʪʠʚʘʤ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʪʠ-
ʮʝʚʦʜʩʪʚʘ: ʧʦʜʜʝʨʞʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 
ʜʠʘʧʘʟʦʥʝ 32-34ÁC ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʣʘʚ-
ʥʳʤ ʩʥʠʞʝʥʠʝʤ ʜʦ 28ÁC, ʚʣʘʞʥʦʩʪʠ 60-
70%, 16-ʯʘʩʦʚʦʛʦ ʩʚʝʪʦʚʦʛʦ ʜʥʷ ʧʨʠ ʦʙʝʩ-
ʧʝʯʝʥʠʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʚʦʜʝ 
ʠ ʩʪʘʥʜʘʨʪʥʦʤʫ ʨʘʮʠʦʥʫ. ʂʦʣʠʯʝʩʪʚʦ ʨʝ-
ʪʠʢʫʣʦʮʠʪʦʚ ʦʧʨʝʜʝʣʷʣʠ ʩʪʘʥʜʘʨʪʥʳʤ 
ʤʝʪʦʜʦʤ ʩʫʧʨʘʚʠʪʘʣʴʥʦʛʦ ʦʢʨʘʰʠʚʘʥʠʷ 
ʙʨʠʣʣʠʘʥʪʦʚʳʤ ʢʨʝʟʠʣʦʚʳʤ ʩʠʥʠʤ [11]. 
ʇʝʨʠʬʝʨʠʯʝʩʢʫʶ ʢʨʦʚʴ ʩʤʝʰʠʚʘʣʠ ʩ ʢʨʘ-
ʩʠʪʝʣʝʤ ʚ ʨʘʚʥʳʭ ʦʙʲʝʤʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʢʘʧʠʣʣʷʨʥʳʭ ʪʨʫʙʦʢ. 
ʇʦʩʣʝ ʪʱʘʪʝʣʴʥʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʧʨʦ-
ʙʳ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘ-
ʪʫʨʝ ʚ ʪʝʯʝʥʠʝ 1,5 ʯʘʩʦʚ, ʧʨʠ 40ÁC ï ʚ 
ʪʝʯʝʥʠʝ ʯʝʪʳʨʸʭ ʯʘʩʦʚ. ʇʨʠʛʦʪʦʚʣʝʥʠʝ 
ʤʘʟʢʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʧʨʝʜʤʝʪʥʳʭ 
ʩʪʝʢʣʘʭ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʦʤ ʨʘʩʪʝʢʘʥʠʷ 
ʢʘʧʣʠ ʧʦʜ ʫʛʣʦʤ 45Á. ʇʨʠʛʦʪʦʚʣʝʥʥʳʝ 
ʤʘʟʢʠ ʧʦʜʚʝʨʛʘʣʠ ʚʦʟʜʫʰʥʦʡ ʩʫʰʢʝ ʩ ʧʦ-
ʩʣʝʜʫʶʱʝʡ ʤʠʢʨʦʩʢʦʧʠʝʡ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʡ 
ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʥʝ ʤʝʥʝʝ 1000 ʢʣʝʪʦʢ 
ʵʨʠʪʨʦʠʜʥʦʛʦ ʨʷʜʘ ʚ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʧʦ-
ʣʷʭ ʟʨʝʥʠʷ ʩ ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ ʵʣʝʤʝʥʪʦʚ, 
ʩʦʜʝʨʞʘʱʠʭ ʛʨʘʥʫʣʦ-ʨʝʪʠʢʫʣʷʨʥʳʝ ʚʢʣʶ-
ʯʝʥʠʷ. ʂʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʨʝʟʫʣʴʪʘ-
ʪʦʚ ʧʨʦʚʦʜʠʣʠ ʧʫʪʝʤ ʨʘʩʯʝʪʘ ʧʨʦʮʝʥʪʥʦʛʦ 
ʩʦʦʪʥʦʰʝʥʠʷ ʨʝʪʠʢʫʣʦʮʠʪʦʚ ʢ ʦʙʱʝʤʫ 
ʧʫʣʫ ʵʨʠʪʨʦʮʠʪʦʚ. 
ɼʣʷ ʫʛʣʫʙʣʝʥʥʦʡ ʦʮʝʥʢʠ ʵʨʠʪʨʦʧʦʵʟʘ 

ʧʨʠʤʝʥʷʣʠ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʮʠʪʦʢʠʥʝʪʠʯʝ-
ʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʦʩʥʦʚʝ ʜʠʥʘʤʠʢʠ ʨʝ-
ʪʠʢʫʣʦʮʠʪʦʚ ʚ ʠʥʢʫʙʠʨʦʚʘʥʥʦʡ ʢʨʦʚʠ. 
ʆʩʥʦʚʫ ʤʝʪʦʜʘ ʩʦʩʪʘʚʣʷʝʪ ʨʘʩʯʸʪ ʮʠʪʦʢʠ-
ʥʝʪʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ (ʎʂʇ), ʢʦʪʦʨʳʡ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝ-
ʥʠʝʤ: 

, 

ʛʜʝ ʊ1/2p ï ʧʝʨʠʦʜ ʧʦʣʫʚʳʚʝʜʝʥʠʷ ʨʝ-
ʪʠʢʫʣʦʮʠʪʦʚ ʠʟ ʧʨʦʙʳ ʧʨʠ ʩʦʟʨʝʚʘʥʠʠ, Np 
ī ʪʝʢʫʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʪʠʢʫʣʦʮʠʪʦʚ. 
ʀʥʪʝʛʨʠʨʦʚʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʦʧʠʩʳʚʘ-

ʝʪ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝ-
ʥʠʷ ʧʦʧʫʣʷʮʠʠ ʨʝʪʠʢʫʣʦʮʠʪʦʚ ʚʦ ʚʨʝʤʝ-
ʥʠ: 

, 

ʛʜʝ Np0 ī ʢʦʣʠʯʝʩʪʚʦ ʨʝʪʠʢʫʣʦʮʠʪʦʚ 
ʧʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘ-
ʪʫʨʝ ʚ ʪʝʯʝʥʠʝ 1,5 ʯʘʩʦʚ. 
ʇʝʨʠʦʜ ʧʦʣʫʚʳʚʝʜʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʶʪ 

ʯʝʨʝʟ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ: 

, 

ʛʜʝ t ï ʚʨʝʤʷ ʠʥʢʫʙʘʮʠʠ; Np0 ï ʢʦʣʠʯʝ-
ʩʪʚʦ ʨʝʪʠʢʫʣʦʮʠʪʦʚ ʚ ʧʨʦʙʝ ʧʦʩʣʝ ʠʥʢʫʙʘ-
ʮʠʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ 
1,5 ʯʘʩʦʚ, %; Npt ï ʢʦʣʠʯʝʩʪʚʦ ʨʝʪʠʢʫʣʦ-
ʮʠʪʦʚ ʚ ʧʨʦʙʝ ʧʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʧʨʠ 40ÁC 
ʚ ʪʝʯʝʥʠʝ ʯʝʪʳʨʸʭ ʯʘʩʦʚ, %. 
ʇʨʦʜʫʢʮʠʶ ʨʝʪʠʢʫʣʦʮʠʪʦʚ ʚ 1 ʤʢʣ 

ʢʨʦʚʠ ʟʘ 24 ʯʘʩʘ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

, 

ʛʜʝ Nɻ ʨ ī ʦʙʱʝʝ ʯʠʩʣʦ ʵʨʠʪʨʦʮʠʪʦʚ. 
ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʫ-

ʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣ ʧʨʠʤʝʥʝʥ ʥʝʧʘʨʘʤʝʪ-
ʨʠʯʝʩʢʠʡ U-ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ, ʧʨʠ 
ʵʪʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʤʠ ʩʯʠʪʘ-
ʣʠ ʨʘʟʣʠʯʠʷ ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ p < 
0,05. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʠʥʬʝʢʮʠʷ ʠʥʜʫ-

ʮʠʨʦʚʘʣʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʢʠʥʝ-
ʪʠʢʠ ʢʣʝʪʦʯʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʵʨʠʪʨʦʥʘ, 
ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʜʠʩʙʘʣʘʥʩʦʤ ʤʝʞʜʫ ʧʨʦ-
ʮʝʩʩʘʤʠ ʧʨʦʣʠʬʝʨʘʮʠʠ, ʜʠʬʬʝʨʝʥʮʠʨʦʚ-
ʢʠ ʠ ʵʣʠʤʠʥʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʢʨʘʩʥʦʡ ʢʨʦ-
ʚʠ.  
ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʝʨʠʦʜʘ ʧʦʣʫʚʳʚʝ-

ʜʝʥʠʷ ʨʝʪʠʢʫʣʦʮʠʪʦʚ (T / ) ʚʳʷʚʠʣ ʚʳʨʘ-
ʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʵʨʠʪʨʦʧʦʵʟʘ: ʚ ʠʥʪʘʢʪ-
ʥʦʡ ʛʨʫʧʧʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʬʠʟʠʦʣʦʛʠʯʝ-
ʩʢʠ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ T / , ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 
ʘʢʪʠʚʥʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʢʣʝʪʦʢ, ʪʦʛʜʘ ʢʘʢ ʚ 
ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʛʨʫʧʧʘʭ ʦʪʤʝʯʝʥʦ ʜʦ-
ʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʚ 3 ʠ 7 
ʨʘʟ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 
ʪʦʢʩʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʧʘʪʦʛʝʥʘ ʥʘ ʧʨʦ-
ʮʝʩʩʳ ʩʦʟʨʝʚʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ (ʪʘʙʣʠʮʘ 
1). 
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ʂ ʰʝʩʪʳʤ ʩʫʪʢʘʤ ʥʘʙʣʶʜʝʥʠʷ ʚ ʠʥ-
ʪʘʢʪʥʦʡ ʛʨʫʧʧʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʩʥʠʞʝʥʠʝ 
T /  ʥʘ 36%, ʦʪʨʘʞʘʶʱʝʝ ʩʪʨʝʩʩ-
ʠʥʜʫʮʠʨʦʚʘʥʥʫʶ ʘʢʪʠʚʘʮʠʶ ʵʨʠʪʨʦʧʦʵʟʘ. 
ɺ ʛʨʫʧʧʝ ʠʥʬʠʮʠʨʦʚʘʥʥʦʛʦ ʢʦʥʪʨʦʣʷ 
ʫʤʝʥʴʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 24% ʩʦʧʨʦ-
ʚʦʞʜʘʣʦʩʴ ʩʦʭʨʘʥʝʥʠʝʤ ʨʝʪʠʢʫʣʦʮʠʪʦʟʘ, 

ʫʢʘʟʳʚʘʷ ʥʘ ʯʘʩʪʠʯʥʫʶ ʢʦʤʧʝʥʩʘʮʠʶ 
ʥʘʨʫʰʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʘʷ ʜʠʥʘ-
ʤʠʢʘ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʛʜʝ 
ʩʦʢʨʘʱʝʥʠʝ T /  ʥʘ 82% ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ 
ʵʢʩʪʨʝʥʥʫʶ ʤʦʙʠʣʠʟʘʮʠʶ ʢʦʩʪʥʦʤʦʟʛʦʚʦ-
ʛʦ ʨʝʟʝʨʚʘ ʯʝʨʝʟ ʫʩʢʦʨʝʥʥʦʝ ʩʦʟʨʝʚʘʥʠʝ 
ʨʝʪʠʢʫʣʦʮʠʪʦʚ (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1- ɼʠʥʘʤʠʢʘ ʟʥʘʯʝʥʠʡ ʮʠʪʦʢʠʥʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ  
ʵʨʠʪʨʦʧʦʵʟʘ ʢʨʦʚʠ ʮʳʧʣʷʪ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ 

(MÑm) 

ʉʫʪ-
ʢʠ 

ɻʨʫʧ-
ʧʘ 

ʇʝʨʠʦʜ ʧʦʣʫ-
ʚʳʚʝʜʝʥʠʷ ʨʝ-
ʪʠʢʫʣʦʮʠʪʦʚ 
(T1/2), ʯ 

ʇʨʦʜʫʢʮʠʷ ʨʝ-
ʪʠʢʫʣʦʮʠʪʦʚ, 
ʝʜ/(ʤʢʣ*ʩʫʪ) 

ʇʝʨʠʦʜ ʧʦʣʫ-
ʚʳʚʝʜʝʥʠʷ 
ʵʨʠʪʨʦʮʠʪʦʚ 
(T1/2), ʯ 

ʇʨʦʜʫʢʮʠʷ 
ʵʨʠʪʨʦʮʠʪʦʚ, 
ʪʳʩ/(ʤʢʣ*ʩʫʪ) 

1 

I 3,22Ñ1,25 1534,9Ñ490,21 1,43Ñ0,61 1,53Ñ0,49 

II 9,88Ñ5,77 2121,6Ñ1337,49 2,69Ñ1,52 2,12Ñ1,35 

III 24,94Ñ12,89 1249,3Ñ534,40 4,98Ñ2,65 1,25Ñ0,53 

5 

I 2,05Ñ0,89 2490,7Ñ719,35 1,60Ñ0,74 2,49Ñ0,72 

II 7,50Ñ2,28 1736,5Ñ1297,52 9,02Ñ4,29 1,74Ñ1,30 

III 4,45Ñ1,26 1872,36Ñ484,17 1,16Ñ0,50 1,87Ñ0,48 

ʈʠʩʫʥʦʢ  1- ʇʝʨʠʦʜ ʧʦʣʫʚʳʚʝʜʝʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʮʳʧʣʷʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ. 
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ʈʠʩʫʥʦʢ 2- ʇʨʦʜʫʢʮʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʮʳʧʣʷʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ  
ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ. 

ɸʥʘʣʠʟ ʮʠʪʦʢʠʥʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪ-
ʨʦʚ ʵʨʠʪʨʦʧʦʵʟʘ ʚʳʷʚʠʣ ʛʝʪʝʨʦʛʝʥʥʳʡ 
ʦʪʚʝʪ ʢʦʩʪʥʦʤʦʟʛʦʚʦʛʦ ʢʨʦʚʝʪʚʦʨʝʥʠʷ ʥʘ 
ʠʥʬʝʢʮʠʦʥʥʦʝ ʧʦʨʘʞʝʥʠʝ. ʂ 5-ʤ ʩʫʪʢʘʤ 
ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʝ ʟʘʨʝʛʠ-
ʩʪʨʠʨʦʚʘʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ ʧʨʦʜʫʢ-
ʮʠʠ ʨʝʪʠʢʫʣʦʮʠʪʦʚ ʥʘ 62%, ʦʪʨʘʞʘʶʱʠʡ 
ʢʦʤʧʝʥʩʘʪʦʨʥʫʶ ʘʢʪʠʚʘʮʠʶ ʵʨʠʪʨʦʧʦʵʟʘ 
ʚ ʦʪʚʝʪ ʥʘ ʨʘʟʚʠʚʘʶʱʫʶʩʷ ʘʥʝʤʠʶ. ɺ 
ʛʨʫʧʧʝ ʠʥʬʠʮʠʨʦʚʘʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʦʪʤʝ-
ʯʝʥʦ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 18%, ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʶʱʝʝ ʦʙ ʫʛʥʝʪʝʥʠʠ ʨʝʛʝʥʝʨʘʪʦʨ-
ʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʠʥʬʝʢʮʠ-
ʦʥʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ. ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 
ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʜʠʥʘ-
ʤʠʢʫ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʜʫʢʮʠʠ ʥʘ 49%, 
ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʯʘʩʪʠʯʥʦʝ ʩʦʭʨʘʥʝʥʠʝ 
ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʝʨʠʦʜʘ ʧʦʣʫʚʳʚʝʜʝ-

ʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʚʳʷʚʠʣʦ ʩʫʱʝʩʪʚʝʥʥʳʝ 
ʤʝʞʛʨʫʧʧʦʚʳʝ ʨʘʟʣʠʯʠʷ (ʨʠʩ. 1). ɺ ʠʥ-
ʪʘʢʪʥʦʡ ʛʨʫʧʧʝ ʥʘʙʣʶʜʘʣʠ ʬʠʟʠʦʣʦʛʠʯʝ-
ʩʢʠ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ T / , ʩʦʦʪʚʝʪʩʪʚʫʶ-
ʱʠʝ ʘʢʪʠʚʥʦʤʫ ʢʣʝʪʦʯʥʦʤʫ ʦʙʥʦʚʣʝʥʠʶ, 
ʪʦʛʜʘ ʢʘʢ ʚ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʛʨʫʧʧʘʭ ʦʪ-
ʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 88% ʠ 
200% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫ-
ʝʪ ʦ ʥʘʨʫʰʝʥʠʠ ʢʣʠʨʝʥʩʥʦʡ ʬʫʥʢʮʠʠ ʨʝ-
ʪʠʢʫʣʦʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ. 
ʂ ʰʝʩʪʳʤ ʩʫʪʢʘʤ ʚ ʛʨʫʧʧʝ ʠʥʬʠʮʠʨʦ-

ʚʘʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘʬʠʢʩʠʨʦʚʘʥ ʨʦʩʪ T /  

ʥʘ 100%, ʦʪʨʘʞʘʶʱʠʡ ʙʣʦʢʘʜʫ ʬʘʛʦʮʠ-
ʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʪʦʛʜʘ ʢʘʢ ʚ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʝ ʦʪʤʝʯʝʥʦ ʩʦʢʨʘʱʝʥʠʝ ʧʝʨʠʦʜʘ 
ʧʦʣʫʚʳʚʝʜʝʥʠʷ ʥʘ 76%, ʜʝʤʦʥʩʪʨʠʨʫʶ-
ʱʝʝ ʘʢʪʠʚʘʮʠʶ ʤʝʭʘʥʠʟʤʦʚ ʫʩʪʨʘʥʝʥʠʷ 
ʧʦʚʨʝʞʜʝʥʥʳʭ ʢʣʝʪʦʢ. 
ʆʮʝʥʢʘ ʧʨʦʜʫʢʮʠʠ ʵʨʠʪʨʦʮʠʪʦʚ ʚʳ-

ʷʚʠʣʘ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʫʶ ʜʠʥʘʤʠʢʫ: ʚ 
ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʝ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚʳʨʘʞʝʥ-
ʥʳʡ ʧʨʠʨʦʩʪ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 62%, ʭʘʨʘʢʪʝ-
ʨʠʟʫʶʱʠʡ ʢʦʤʧʝʥʩʘʪʦʨʥʫʶ ʛʠʧʝʨʧʣʘʟʠʶ 
ʵʨʠʪʨʦʠʜʥʦʛʦ ʨʦʩʪʢʘ, ʪʦʛʜʘ ʢʘʢ ʚ ʛʨʫʧʧʝ 
ʠʥʬʠʮʠʨʦʚʘʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʦʪʤʝʯʝʥʦ ʩʥʠ-
ʞʝʥʠʝ ʥʘ 17%, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʝ ʦʙ 
ʫʛʥʝʪʝʥʠʠ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 
(ʨʠʩ. 2).  
ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʫʤʝ-

ʨʝʥʥʳʡ ʧʨʠʨʦʩʪ ʧʨʦʜʫʢʮʠʠ ʥʘ 49%, ʧʦʜ-
ʪʚʝʨʞʜʘʶʱʠʡ ʯʘʩʪʠʯʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʨʝʛʝ-
ʥʝʨʘʪʦʨʥʦʛʦ ʨʝʟʝʨʚʘ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʠʥ-
ʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 
ʂ ʰʝʩʪʳʤ ʩʫʪʢʘʤ ʟʥʘʯʝʥʠʷ ʮʠʪʦʢʠʥʝ-

ʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʵʨʠʪʨʦʧʦʵʟʘ ʢʨʦʚʠ 
ʮʳʧʣʷʪ ʚʝʨʥʫʣʠʩʴ ʢ ʠʩʭʦʜʥʦʤʫ ʫʨʦʚʥʶ. 
ɺʓɺʆɼʓ / CONCLUSION 
ʇʨʠʤʝʥʝʥʠʝ ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ ʚ ʜʦʟʝ 

200 ʤʛ/ʣ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʨʦʪʝʢʪʦʨʥʳʡ 
ʵʬʬʝʢʪ ʥʘ ʩʠʩʪʝʤʫ ʵʨʠʪʨʦʥʘ ʮʳʧʣʷʪ ʧʨʠ 
ʩʘʣʴʤʦʥʝʣʣʸʟʝ, ʩʥʠʞʘʷ ʙʘʢʪʝʨʠʘʣʴʥʫʶ 
ʥʘʛʨʫʟʢʫ ʠ ʢʦʨʨʠʛʠʨʫʷ ʥʘʨʫʰʝʥʠʷ ʵʨʠʪʨʦ-
ʧʦʵʟʘ. ʅʘ ʬʦʥʝ ʪʝʨʘʧʠʠ ʦʪʤʝʯʘʝʪʩʷ ʚʦʩ-
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ʩʪʘʥʦʚʣʝʥʠʝ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʧʨʦʜʫʢʮʠʝʡ ʠ 
ʢʣʠʨʝʥʩʦʤ ʵʨʠʪʨʦʮʠʪʦʚ. ɹʝʟ ʣʝʯʝʥʠʷ ʩʦ-
ʭʨʘʥʷʶʪʩʷ ʧʨʠʟʥʘʢʠ ʘʥʝʤʠʠ, ʤʘʢʨʦʮʠʪʦʟʘ 
ʠ ʛʠʧʝʨʭʨʦʤʠʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʝʦʙʭʦ-
ʜʠʤʦʩʪʴ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʢʦʨʨʝʢʮʠʠ ʜʣʷ 
ʤʠʥʠʤʠʟʘʮʠʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝ-
ʥʠʡ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʢʠʩʣʦʨʦʜʪʨʘʥʩʧʦʨʪ-
ʥʦʡ ʬʫʥʢʮʠʠ ʢʨʦʚʠ. 
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ABSTRACT 
A study was conducted on the effect of 

enrofloxacin on the cytokinetic parameters 
of erythropoiesis in chickens of the Highsex 
Brown cross under conditions of experi-
mental salmonellosis. Enrofloxacin, a mem-
ber of the fluoroquinolones, is an antibacteri-
al drug with pronounced bactericidal activity 
against gram-negative microflora, which is 
widely used in veterinary practice. The aim 
of the work is to study the effect of enroflox-
acin on the cytokinetic parameters of eryth-
ropoiesis in the conditions of experimental 
salmonellosis caused by Salmonella Typhi-
murium culture. The experiment involved 
three groups of day-old chicks: intact con-

trol, infected control (infection with Salmo-
nella Typhimurium) and the experimental 
group (infection against the background of 
the use of enrofloxacin at a dose of 200 mg/l 
with drinking water for five days). After the 
drug was discontinued, blood samples were 
taken on the second and sixth days. The 
number of reticulocytes was determined by 
the supravital staining with brilliant cresyl 
blue. The dynamics of the half-life of reticu-
locytes, the production of reticulocytes, the 
half-life of erythrocytes, and the production 
of erythrocytes were studied. Experimental 
salmonellosis induced significant disturb-
ances in the kinetics of erythrocyte cell re-
newal, manifested by an imbalance between 
the processes of proliferation, differentiation, 
and elimination of red blood cells. The use 
of enrofloxacin contributed to the correction 
of the duration of the half-life of reticulo-
cytes and the imbalance between the produc-
tion and elimination of erythroid cells. The 
key result of the study in the experimental 
group was a significant shortening of the 
half-life of reticulocytes by the sixth day, 
which reflects the normalization of the bal-
ance between proliferation and differentia-
tion in the erythroid lineage. The use of en-
rofloxacin demonstrates a protective effect 
on the erythron system of chickens with sal-
monellosis, reducing the bacterial load and 
correcting erythropoiesis disorders. Against 
the background of therapy, the balance be-
tween the production and clearance of eryth-
rocytes is restored. 
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ʥʠʷ, ʥʘʫʯʥʳʤ ʠ ʠʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʥʘ ʧʦʜʜʝʨʞʢʫ ʧʣʘʥʦʚ ʨʘʟʚʠʪʠʷ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘ-
ʣʘ ʚ ʯʘʩʪʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʭ ʥʘʫʯʥʳʭ ʠ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʢ ʟʘʱʠʪʝ 
ʜʦʢʪʦʨʩʢʠʭ ʜʠʩʩʝʨʪʘʮʠʡ ʠ ʚʳʧʦʣʥʝʥʠʶ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ. (ʉʦʛʣʘʰʝʥʠʝ 
ʦʪ 22.12.2025 ˉ 4/2025-ʇɼ-ɺʅʀɺʀ). 
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ʈɽʌɽʈɸʊ 
ɺ ʌɻɹʅʋ çʌʎʊʈɹ-ɺʅʀɺʀè ʥʘ ʦʩʥʦʚʝ ʛʘʣʣʫʘʟʠʪʘ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʤʝʩʪʦ-
ʨʦʞʜʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ çɻʘʣʣʫʘʩʦʨʙè, ʦʙʣʘʜʘʶʱʘʷ ʧʦʣʠ-
ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʜʝʡʩʪʚʠʝʤ. ʉʦʩʪʘʚ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʪʱʘʪʝʣʴʥʦ ʧʨʦʨʘʙʦ-
ʪʘʥ, ʠʩʭʦʜʷ ʠʟ ʧʘʪʦʛʝʥʝʟʘ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ ʠ ʚʢʣʶʯʘʝʪ, ʢʨʦʤʝ ʛʘʣʣʫʘʟʠʪʘ, 
ʤʝʪʠʦʥʠʥ, ʰʨʦʪ ʨʘʩʪʦʨʦʧʰʠ ʠ ɓ-ʛʣʶʢʘʥʳ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʘʩʴ 
ʦʮʝʥʢʘ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚ-

ʢʠ çɻʘʣʣʫʘʩʦʨʙè ʧʨʠ ʩʦʯʝʪʘʥʥʦʤ ʤʠʢʦʪʦʢʩʠʢʦʟʝ ʙʝʣʳʭ ʢʨʳʩ. ʆʧʳʪʳ ʧʨʦʚʝʜʝʥʳ ʥʘ 60 
ʙʝʣʳʭ ʢʨʳʩʘʭ ʩ ʤʘʩʩʦʡ ʪʝʣʘ 150-170 ʛ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ ʧʷʪʴ ʛʨʫʧʧ ʧʦ 
ʜʚʝʥʘʜʮʘʪʴ ʢʨʳʩ ʚ ʢʘʞʜʦʡ. ɼʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʤʠʢʦʪʦʢʩʠʢʦʟʘ ʠ ʦʮʝʥʢʠ ʠʤʤʫʥʦʤʦʜʫ-

mailto:evgenechka1885@gmail.com


ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 1, 2026 ʛ. 

 

110  

ʣʠʨʫʶʱʝʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ, ʢʨʳʩʘʤ ʚʪʦʨʦʡ-ʧʷʪʦʡ ʛʨʫʧʧ ʩ ʙʘʟʦʚʳʤ ʨʘʮʠʦ-
ʥʦʤ ʚ ʪʝʯʝʥʠʝ 21 ʩʫʪʦʢ ʟʘʜʘʚʘʣʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʤʠʢʦʪʦʢʩʠʥʳ: ʘʬʣʘʪʦʢʩʠʥ ɺ1 ï 2,5 ʤʛ/
ʢʛ; ʊ-2 ʪʦʢʩʠʥ ï 5 ʤʛ/ʢʛ; ʟʝʘʨʘʣʝʥʦʥ ï 2,0 ʤʛ/ʢʛ ʢʦʨʤʘ, ʢʨʳʩʘʤ ʪʨʝʪʴʝʡ, ʯʝʪʚʝʨʪʦʡ, ʧʷʪʦʡ 
ʛʨʫʧʧ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 0,1, 0,25 ʠ 0,5 % ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʦʪ ʨʘʮʠʦʥʘ. ʅʘ 7, 14 ʠ 21 ʩʫʪʢʠ 
ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʛʫʤʦʨʘʣʴʥʦʡ (ɺ-ʣʠʤʬʦʮʠʪʳ, ʙʘʢʪʝʨʠʮʠʜʥʘʷ, 
ʣʠʟʦʮʠʤʥʘʷ ʘʢʪʠʚʥʦʩʪʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ) ʠ ʢʣʝʪʦʯʥʦʡ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ (ʩʦʜʝʨʞʘʥʠʝ ʊ
- ʣʠʤʬʦʮʠʪʦʚ, ʣʝʡʢʦʮʠʪʦʚ, ʣʠʤʬʦʮʠʪʦʚ, ʬʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʝʡʪʨʦʬʠʣʦʚ, ʚ ʪʦʤ 
ʯʠʩʣʝ, ʬʘʛʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ, ʬʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ, ʬʘʛʦʮʠʪʘʨʥʘʷ ʝʤʢʦʩʪʴ). ʇʦʢʘʟʘʥʦ, 
ʯʪʦ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ çɻʘʣʣʫʘʩʦʨʙè ʦʙʣʘʜʘʝʪ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʧʨʠ 
ʩʦʯʝʪʘʥʥʦʤ ʤʠʢʦʪʦʢʩʠʢʦʟʝ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʩʥʠʞʝʥʠʠ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ 
ʊ-2 ʪʦʢʩʠʥʘ, ʟʝʘʨʘʣʝʥʦʥʘ ʠ ʘʬʣʘʪʦʢʩʠʥʘ ɺ1 ̫ ʚʣʷʣʠʩʴ ʜʦʟʳ 0,25-0,5 % ʦʪ ʨʘʮʠʦʥʘ.  ʆʜʥʘ-
ʢʦ ʜʦʙʘʚʣʝʥʠʝ ʧʨʠ ʧʦʜʦʩʪʨʦʤ ʤʠʢʦʪʦʢʩʠʢʦʟʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çɻʘʣʣʫʘʩʦʨʙè ʚ ʜʦʟʝ 
0,25 % ʦʪ ʨʘʮʠʦʥʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʪʘʢ 
ʢʘʢ ʫʚʝʣʠʯʝʥʠʝ ʜʦʟʳ ʩ 0,25 % ʜʦ 0,5 % ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ.  

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ɺ ʩʚʷʟʠ ʩ ʛʣʦʙʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʝʤ 

ʢʣʠʤʘʪʘ ʟʘʛʨʷʟʥʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-
ʥʳʭ ʢʫʣʴʪʫʨ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʛʨʠʙʘ-
ʤʠ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤ ʨʠʩʢʠ ʜʣʷ ʟʜʦʨʦʚʴʷ 
ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ ʩʪʘʣʠ ʘʢʪʫʘʣʴʥʦʡ 
ʧʨʦʙʣʝʤʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠ 
ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ [1, 2]. 
ʅʝʜʘʚʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʣʠ ʟʥʘʯʠ-
ʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʦʙʥʘʨʫʞʝʥʠʷ 
ʤʠʢʦʪʦʢʩʠʥʦʚ ʚ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ ʠ ʢʦʨ-
ʤʘʭ, ʜʦʩʪʠʛʥʫʚ ʪʨʝʚʦʞʥʳʭ 60-80 %, ʯʪʦ 
ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʩʢʘʯʢʦʤ ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʨʘʥʝʝ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʤʠ 25 % 
[3]. 
ʉʨʝʜʠ ʤʠʢʦʪʦʢʩʠʥʦʚ, ʧʨʦʜʫʮʠʨʫʝʤʳʭ 

ʧʣʝʩʥʝʚʳʤʠ ʛʨʠʙʘʤʠ ʨʦ-
ʜʘ Fusarium, ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʦ-
ʙʣʝʤʥʳʭ ʷʚʣʷʶʪʩʷ ʊ-2 ʪʦʢʩʠʥ ʠ ʟʝʘʨʘʣʝ-
ʥʦʥ [4-6].   
ʂʘʢ ʥʘʠʙʦʣʝʝ ʪʦʢʩʠʯʥʳʡ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʴ ʪʨʠʭʦʪʝʮʝʥʦʚ, ʊ-2 ʪʦʢʩʠʥ ʚʳʟʳʚʘʝʪ 
ʟʘʤʝʜʣʝʥʠʝ ʨʦʩʪʘ ʠ ʩʫʙʣʝʪʘʣʴʥʳʡ, ʘ ʠʥʦ-
ʛʜʘ ʠ ʣʝʪʘʣʴʥʳʡ ʪʦʢʩʠʢʦʟ ʫ ʣʶʜʝʡ ʠ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʊ-2 ʪʦʢʩʠʥ 
ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʙʠʦʣʦʛʠʯʝ-
ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʤʦʞʝʪ ʧʨʦʥʠʢʘʪʴ ʚ 
ʦʨʛʘʥʠʟʤ ʨʘʟʣʠʯʥʳʤʠ ʧʫʪʷʤʠ, ʚʳʟʳʚʘʷ 
ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʪʦʢʩʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʚ 
ʪʢʘʥʷʭ ʠ ʦʨʛʘʥʘʭ [7, 8].  
ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʚ ʢʦʪʦʨʳʭ ʠʟʫʯʘʣʦʩʴ ʚʦʟʜʝʡʩʪʚʠʝ ʟʝʘʨʘʣʝ-
ʥʦʥʘ ʢʘʢ in vivo, ʪʘʢ ʠ in vitro ʜʣʷ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢʠ ʝʛʦ ʵʩʪʨʦʛʝʥʥʦʛʦ ʵʬʬʝʢʪʘ. ʊʘʢʞʝ 
ʩʦʦʙʱʘʝʪʩʷ, ʯʪʦ ʦʥ ʦʢʘʟʳʚʘʝʪ ʚʨʝʜʥʦʝ 
ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʟʜʦʨʦʚʴʝ, ʩʥʠʞʘʷ ʬʝʨ-

ʪʠʣʴʥʦʩʪʴ, ʫʚʝʣʠʯʠʚʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʩʩʘ-
ʩʳʚʘʥʠʷ ʧʣʦʜʦʚ, ʠʟʤʝʥʷʷ ʚʝʩ ʵʥʜʦʢʨʠʥ-
ʥʳʭ ʞʝʣʝʟ ʠ ʫʨʦʚʝʥʴ ʛʦʨʤʦʥʦʚ ʚ ʩʳʚʦʨʦʪ-
ʢʝ ʢʨʦʚʠ. ʆʜʥʘʢʦ ʚʦʟʜʝʡʩʪʚʠʝ ʟʝʘʨʘʣʝʥʦ-
ʥʘ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʝʛʦ ʵʩʪʨʦ-
ʛʝʥʥʳʤ ʵʬʬʝʢʪʦʤ, ʚʢʣʶʯʘʷ ʜʨʫʛʠʝ ʤʝʭʘ-
ʥʠʟʤʳ, ʪʘʢʠʝ ʢʘʢ ʠʤʤʫʥʦʪʦʢʩʠʯʥʦʩʪʴ, 
ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ, ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ ʠ 
ʧʦʚʨʝʞʜʝʥʠʝ ɼʅʂ [9, 10].  
ɸʬʣʘʪʦʢʩʠʥ B1 ̫ ʚʣʷʝʪʩʷ ʪʦʢʩʠʯʥʳʤ 

ʚʪʦʨʠʯʥʳʤ ʤʝʪʘʙʦʣʠʪʦʤ, ʧʨʦʜʫʮʠʨʫʝʤʳʤ 
ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʛʨʠʙʦʚ ʨʦ-
ʜʘ Aspergillus. ʕʪʦ ʩʦʝʜʠʥʝʥʠʷ ʤʦʞʝʪ, 
ʪʘʢʞʝ ʢʘʢ ʊ-2 ʪʦʢʩʠʥ ʠ ʟʝʘʨʘʣʝʥʦʥ, ʟʘ-
ʛʨʷʟʥʷʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘ-
ʥʠʷ, ʦʩʦʙʝʥʥʦ ʟʝʨʥʦʚʳʭ ʠ ʧʨʦʜʫʢʪʦʚ ʥʘ 
ʦʩʥʦʚʝ ʟʝʨʥʦʚʳʭ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ ʩʝʨʴ-
ʝʟʥʫʶ ʧʨʦʙʣʝʤʫ ʜʣʷ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ ʠ 
ʯʝʣʦʚʝʢʘ. ʇʦʩʣʝ ʚʩʘʩʳʚʘʥʠʷ ʘʬʣʘʪʦʢʩʠʥ 
B1 ʤʝʪʘʙʦʣʠʟʠʨʫʝʪʩʷ ʚ ʧʝʯʝʥʠ ʩ ʦʙʨʘʟʦʚʘ-
ʥʠʝʤ ʨʝʘʢʪʠʚʥʦʛʦ ʵʧʦʢʩʠʜʘ, ʢʦʪʦʨʳʡ ʷʚ-
ʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʛʝʧʘʪʦʪʦʢʩʠʯ-
ʥʦʩʪʠ, ʥʝʬʨʦʪʦʢʩʠʯʥʦʩʪʠ, ʠʤʤʫʥʦʪʦʢʩʠʯ-
ʥʦʩʪʠ ʠ ʢʘʥʮʝʨʦʛʝʥʝʟʘ ʚ ʤʦʜʝʣʷʭ ʥʘ ʣʶ-
ʜʷʭ ʠ ʞʠʚʦʪʥʳʭ. ʆʪʨʘʚʣʝʥʠʝ ʘʬʣʘʪʦʢʩʠ-
ʥʦʤ B1 ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʧʝʯʝʥʠ, 
ʥʘʨʫʰʝʥʠʶ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 
ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ, ʧʦʜʘʚʣʝʥʠʶ ʠʤʤʫʥʠʪʝ-
ʪʘ, ʜʠʩʬʫʥʢʮʠʠ ʢʠʰʝʯʥʠʢʘ ʠ ʚʦʩʧʘʣʝʥʠʶ, 
ʯʪʦ ʧʦʚʳʰʘʝʪ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʟʘʙʦʣʝ-
ʚʘʥʠʷʤ ʠ ʩʥʠʞʘʝʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ [11, 
12]. 
ʀʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʦʩʥʦʚʥʳʭ ʤʠʰʝʥʝʡ ʤʠʢʦʪʦʢʩʠʥʦʚ. ʆʥʠ 
ʚʳʟʳʚʘʝʪ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʳʝ ʷʚʣʝʥʠʷ, 
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ʪʘʢʠʝ ʢʘʢ ʘʪʨʦʬʠʷ ʪʠʤʫʩʘ ʠ ʘʧʦʧʪʦʟ ʣʠʤ-
ʬʦʮʠʪʦʚ, ʘ ʪʘʢʞʝ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʛʠʙʝ-
ʣʠ ʣʠʤʬʦʮʠʪʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʤʠʪʦʭʦʥʜʨʠ-
ʘʣʴʥʦ-ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ʘʧʦʧʪʦʟʘ, ʪʝʤ 
ʩʘʤʳʤ ʫʩʫʛʫʙʣʷʷ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʶ ʠ 
ʥʘʨʫʰʘʷ ʠʤʤʫʥʥʳʡ ʛʦʤʝʦʩʪʘʟ. ɼʦʣʛʦ-
ʩʨʦʯʥʳʡ ʘʥʘʣʠʟ ʦʙʨʘʟʮʦʚ ʟʝʨʥʘ ʠ ʢʦʨʤʦʚ 
ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʧʦʢʘʟʘʣ, ʯʪʦ ʟʝʨʥʦ ʤʦʞʝʪ 
ʩʦʜʝʨʞʘʪʴ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ ʤʠʢʦʪʦʢʩʠʥʦʚ. ʊʘʢʞʝ ʧʦʢʘʟʘʥʦ, 
ʯʪʦ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘʛʨʷʟʥʝʥʥʦʝ 
ʤʠʢʦʪʦʢʩʠʥʘʤʠ ʟʝʨʥʦ ʦʙʳʯʥʦ ʩʦʜʝʨʞʠʪ 
ʙʦʣʝʝ ʦʜʥʦʛʦ ʤʠʢʦʪʦʢʩʠʥʘ [3]. 
ʍʦʪʷ ʠʤʤʫʥʦʪʦʢʩʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ 

ʙʳʣʠ ʠʟʫʯʝʥʳ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷʭ, ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ʦʩʥʦʚʥʦʤ ʥʘ 
ʚʦʟʜʝʡʩʪʚʠʠ ʦʜʥʦʛʦ ʤʠʢʦʪʦʢʩʠʥʘ ʚ ʥʠʟ-
ʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʥʝ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨ-
ʤʘʮʠʠ ʦ ʚʣʠʷʥʠʠ ʚʳʩʦʢʠʭ ʜʦʟ ʩʨʘʟʫ ʪʨʝʭ 
ʤʠʢʦʪʦʢʩʠʥʦʚ (ʊ-2 ʪʦʢʩʠʥʘ, ʟʝʘʨʘʣʝʥʦʥʘ 
ʠ ʘʬʣʘʪʦʢʩʠʥʘ B1). ʀʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ, 
ʷʚʣʷʷʩʴ ʦʩʥʦʚʥʳʤ ʟʘʱʠʪʥʳʤ ʤʝʭʘʥʠʟʤʦʤ 
ʦʨʛʘʥʠʟʤʘ, ʦʩʦʙʝʥʥʦ ʫʷʟʚʠʤʘ ʢ ʧʘʛʫʙʥʦʤʫ 
ʚʦʟʜʝʡʩʪʚʠʶ ʤʠʢʦʪʦʢʩʠʥʦʚ. ʅʝʜʘʚʥʠʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʤʤʫʥʦʪʦʢ-
ʩʠʯʥʦʩʪʴ, ʤʦʞʝʪ ʙʳʪʴ, ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 
ʢʨʠʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʠʤʝʶʱʠʭ ʜʘʣʝʢʦ 
ʠʜʫʱʠʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʟʥʘ-
ʯʠʪʝʣʴʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ ʚ 
ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʦʪʨʘʩʣʠ [3, 9]. 
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ 

ʧʦʠʩʢ ʟʘʱʠʪʥʳʭ ʩʪʨʘʪʝʛʠʡ ʧʨʦʪʠʚ ʠʤʤʫ-
ʥʦʪʦʢʩʠʯʥʦʩʪʠ, ʚʳʟʳʚʘʝʤʦʡ ʦʜʥʦʚʨʝʤʝʥ-
ʥʳʤ ʧʨʠʩʫʪʩʪʚʠʝʤ ʚ ʢʦʨʤʘʭ ʜʣʷ ʞʠʚʦʪ-
ʥʳʭ ʩʨʘʟʫ ʪʨʝʭ ʠʟ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʤʠ-
ʢʦʪʦʢʩʠʥʦʚ. ɺ ʌɻɹʅʋ çʌʎʊʈɹ-ɺʅʀɺʀè 
ʥʘ ʦʩʥʦʚʝ ʛʘʣʣʫʘʟʠʪʘ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʤʝ-
ʩʪʦʨʦʞʜʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʨʤʦʚʘʷ ʜʦ-
ʙʘʚʢʘ çɻʘʣʣʫʘʩʦʨʙè, ʦʙʣʘʜʘʶʱʘʷ ʧʦʣʠ-
ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʜʝʡʩʪʚʠʝʤ 
(ʘʜʩʦʨʙʮʠʦʥʥʳʤ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ, ʛʝʧʘ-
ʪʦʧʨʦʪʝʢʪʦʨʥʳʤ, ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶ-
ʱʠʤ). ʉʦʩʪʘʚ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʪʱʘʪʝʣʴ-
ʥʦ ʧʨʦʨʘʙʦʪʘʥ, ʠʩʭʦʜʷ ʠʟ ʧʘʪʦʛʝʥʝʟʘ ʤʠ-
ʢʦʪʦʢʩʠʢʦʟʦʚ, ʠ ʚʢʣʶʯʘʝʪ, ʢʨʦʤʝ ʛʘʣʣʫʘ-
ʟʠʪʘ, ʤʝʪʠʦʥʠʥ, ʰʨʦʪ ʨʘʩʪʦʨʦʧʰʠ ʠ ɓ-
ʛʣʶʢʘʥʳ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʘʩʴ 
ʦʮʝʥʢʘ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʛʦ ʧʦʪʝʥʮʠʘ-
ʣʘ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 
çɻʘʣʣʫʘʩʦʨʙè ʧʨʠ ʩʦʯʝʪʘʥʥʦʤ ʤʠʢʦʪʦʢʩʠ-

ʢʦʟʝ ʙʝʣʳʭ ʢʨʳʩ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʘ ʩʦʟʜʘʥʘ 

21-ʜʥʝʚʥʘʷ ʤʦʜʝʣʴ ʧʦʜʦʩʪʨʦʛʦ ʚʦʟʜʝʡ-
ʩʪʚʠʷ ʩʨʘʟʫ ʪʨʝʭ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʤʠʢʦ-
ʪʦʢʩʠʥʦʚ ʊ-2 ʪʦʢʩʠʥʘ, ʟʝʘʨʘʣʝʥʦʥʘ ʠ 
ʘʬʣʘʪʦʢʩʠʥʘ ɺ1 ʥʘ ʙʝʣʳʭ ʢʨʳʩʘʭ ʤʘʩʩʦʡ 
150-170 ʛ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ 
ʧʷʪʴ ʛʨʫʧʧ ʧʦ ʜʚʝʥʘʜʮʘʪʴ ʢʨʳʩ ʚ ʢʘʞʜʦʡ.  
ʕʢʩʧʝʨʠʤʝʥʪ ʙʳʣ ʩʧʣʘʥʠʨʦʚʘʥ ʩʣʝʜʫ-

ʶʱʠʤ ʦʙʨʘʟʦʤ: 
ɻʨʫʧʧʘ 1: ɹʘʟʦʚʳʡ ʨʘʮʠʦʥ. 
ɻʨʫʧʧʘ 2: ɹʘʟʦʚʳʡ ʨʘʮʠʦʥ + ʢʨʠʩʪʘʣ-

ʣʠʯʝʩʢʠʝ ʤʠʢʦʪʦʢʩʠʥʳ (ʘʬʣʘʪʦʢʩʠʥ ɺ1 ï 
2,5 ʤʛ/ʢʛ, ʊ-2 ʪʦʢʩʠʥ ï 5 ʤʛ/ʢʛ, ʟʝʘʨʘʣʝʥʦʥ 
ï 2,0 ʤʛ/ʢʛ ʢʦʨʤʘ).  
ɻʨʫʧʧʘ 3: ɹʘʟʦʚʳʡ ʨʘʮʠʦʥ + ʤʠʢʦʪʦʢ-

ʩʠʥʳ + 0,1 % ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 
çɻʘʣʣʫʘʩʦʨʙè. 
ɻʨʫʧʧʘ 4: ɹʘʟʦʚʳʡ ʨʘʮʠʦʥ + ʤʠʢʦʪʦʢ-

ʩʠʥʳ + 0,25 % ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 
çɻʘʣʣʫʘʩʦʨʙè. 
ɻʨʫʧʧʘ 5: ɹʘʟʦʚʳʡ ʨʘʮʠʦʥ + ʤʠʢʦʪʦʢ-

ʩʠʥʳ + 0,5 % ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 
çɻʘʣʣʫʘʩʦʨʙè. 
ɾʠʚʦʪʥʳʝ ʚ ʛʨʫʧʧʘʭ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ 

ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ. ʅʘ ʚʩʝʤ ʧʨʦʪʷʞʝ-
ʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʝʣʳʝ ʢʨʳʩʳ ʩʦʜʝʨʞʘ-
ʣʠʩʴ ʩʦʛʣʘʩʥʦ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘ-
ʥʠʷʤ, ʧʦʣʫʯʘʝʤʳʡ ʨʘʮʠʦʥ ʙʳʣ ʩʙʘʣʘʥʩʠ-
ʨʦʚʘʥʥʳʤ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʬʠʟʠʦʣʦʛʠʯʝ-
ʩʢʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʞʠʚʦʪʥʳʭ. ɺʦʜʘ 
ʧʨʝʜʦʩʪʘʚʣʷʣʠʩʴ ʚ ʥʝʦʛʨʘʥʠʯʝʥʥʦʤ ʢʦʣʠ-
ʯʝʩʪʚʝ ʚ ʪʝʯʝʥʠʝ 3-ʥʝʜʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 
ʵʢʩʧʝʨʠʤʝʥʪʘ. 
ʆʙʨʘʟʮʳ ʢʨʦʚʠ ʢʨʳʩ ʜʣʷ ʛʝʤʘʪʦʣʦʛʠ-

ʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʙʠʨʘʣʠ ʚ ʚʘʢʫʫʤ-
ʥʳʝ ʧʨʦʙʠʨʢʠ ʄʠʥʠʄʝʜ ʩ ʂ3-ʕɼʊɸ 
(ʧʦʩʣʝ ʚʟʷʪʠʷ ʧʨʦʙʠʨʢʫ ʩ ʦʙʨʘʟʮʦʤ ʤʝʜ-
ʣʝʥʥʦ ʧʝʨʝʚʦʨʘʯʠʚʘʣʠ 8-10 ʨʘʟ ʜʣʷ ʧʝʨʝ-
ʤʝʰʠʚʘʥʠʷ ʢʨʦʚʠ ʩ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʤ), ʜʣʷ 
ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʚʘʢʫʫʤ-
ʥʳʝ ʧʨʦʙʠʨʢʠ Lab-Vac ʩ ʘʢʪʠʚʘʪʦʨʦʤ 
ʩʚʝʨʪʳʚʘʥʠʷ ʠ ʛʝʣʝʤ ʥʘ 7; 14; 21 ʩʫʪʢʠ. 
ɺ ʧʦʣʫʯʝʥʥʳʭ ʧʨʦʙʘʭ ʢʨʦʚʠ ʠʩʩʣʝʜʦ-

ʚʘʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʛʫʤʦʨʘʣʴʥʦʡ (ɺ-
ʣʠʤʬʦʮʠʪʳ, ʙʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 
ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ (ɹɸʉʂ), ʣʠʟʦʮʠʤʥʘʷ 
ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ (ʃɸʉʂ)) ʠ 
ʢʣʝʪʦʯʥʦʡ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ 
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(ʩʦʜʝʨʞʘʥʠʝ ʊ- ʣʠʤʬʦʮʠʪʦʚ, ʣʝʡʢʦʮʠʪʦʚ, 
ʣʠʤʬʦʮʠʪʦʚ, ʬʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 
(ʌɸ) ʥʝʡʪʨʦʬʠʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ, ʬʘʛʦʮʠ-
ʪʘʨʥʳʡ ʠʥʜʝʢʩ (ʌʀ), ʬʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ 
(ʌʏ), ʬʘʛʦʮʠʪʘʨʥʘʷ ʝʤʢʦʩʪʴ (ʌɽ)). 
ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ, ʘ 

ʠʤʝʥʥʦ, ʦʧʨʝʜʝʣʝʥʠʝ ʘʙʩʦʣʶʪʥʦʛʦ ʢʦʣʠ-
ʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʣʠʤ-
ʬʦʮʠʪʦʚ, ʧʨʦʚʦʜʠʣʠ ʥʘ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʤ 
ʘʥʘʣʠʟʘʪʦʨʝ çMindray BC 2800è.  
ʋʨʦʚʝʥʴ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʚ ʧʝʨʠʬʝʨʠ-

ʯʝʩʢʦʡ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʩʧʦʥ-
ʪʘʥʥʦʛʦ ʨʦʟʝʪʢʦʦʙʨʘʟʦʚʘʥʠʷ ʩ ʛʝʪʝʨʦʛʝʥ-
ʥʳʤʠ ʵʨʠʪʨʦʮʠʪʘʤʠ (ɽ-ʈʆʂ), ɺ- ʣʠʤʬʦ-
ʮʠʪʦʚ ï ʤʝʪʦʜʦʤ ɽɸʉ-ʨʦʟʝʪʦʢ ʧʦ ʌʨʠʤʝ-
ʣʶ [13].  
ʆʧʨʝʜʝʣʝʥʠʝ ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦ-

ʩʪʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ (ɹɸʉʂ) ʧʨʦʚʦʜʠʣʠ 
ʧʦ ʤʝʪʦʜʠʢʝ ʉʤʠʨʥʦʚʦʡ ʆ.ɺ., ʂʫʟʴʤʠʥʦ-
ʚʦʡ ʊ.ɸ. (1966) [14]. ɸʢʪʠʚʥʦʩʪʴ ʣʠʟʦʮʠ-
ʤʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫʩʪʘʥʘʚʣʠʚʘʣʠ 
ʥʝʬʝʣʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʦ ɺ.ɻ ɼʦ-
ʨʦʬʝʡʯʫʢʫ (1968) [15], ʘ ʬʘʛʦʮʠʪʘʨʥʦʡ 
ʘʢʪʠʚʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ ï ʧʦ ʤʝʪʦʜʠʢʝ 
ʉ.ɸ. ʂʦʩʪ ʠ ʄ.ʀ. ʉʪʝʥʢʦ (1968) [16]. ʆ 
ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ 
ʩʫʜʠʣʠ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʬʘʛʦ-
ʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ (ʌʀ) ï ʧʨʦʮʝʥʪ ʢʣʝʪʦʢ, 
ʚʩʪʫʧʠʚʰʠʭ ʚ ʬʘʛʦʮʠʪʦʟ, ʦʪ ʦʙʱʝʛʦ ʠʭ 
ʯʠʩʣʘ ʧʦʩʣʝ 30 ï ʤʠʥʫʪʥʦʡ ʠʥʢʫʙʘʮʠʠ, 
ʬʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ (ʌʏ) ï ʩʨʝʜʥʝʝ ʯʠʩʣʦ 
ʙʘʢʪʝʨʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦ 
(ʯʘʩʪʥʦʝ ʦʪ ʜʝʣʝʥʠʷ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʦʛʣʦ-
ʱʝʥʥʳʭ ʙʘʢʪʝʨʠʡ ʥʘ ʯʠʩʣʦ ʢʣʝʪʦʢ, ʚʩʪʫ-
ʧʠʚʰʠʭ ʚ ʬʘʛʦʮʠʪʦʟ) ʧʦʩʣʝ 30- ʤʠʥʫʪʥʦʡ 
ʠʥʢʫʙʘʮʠʠ, ʬʘʛʦʮʠʪʘʨʥʘʷ ʝʤʢʦʩʪʴ ï ʧʨʦ-
ʠʟʚʝʜʝʥʠʝ ʬʘʛʦʮʠʪʘʨʥʦʛʦ ʯʠʩʣʘ ʥʘ ʘʙʩʦ-
ʣʶʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ ʢʨʦʚʠ.  ɺ 
ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦ-
ʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʫʪʦʯʥʫʶ ʢʫʣʴʪʫʨʫ ʙʘʢ-
ʪʝʨʠʡ Staphylococcus aureus ʩ ʢʦʥʮʝʥʪʨʘ-
ʮʠʝʡ 1 ʤʠʣʣʠʘʨʜ ʢʣʝʪʦʢ ʥʘ 1 ʤʣ ʩʫʩʧʝʥ-
ʟʠʠ. 
ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ 

ʚʳʯʠʩʣʷʣʠ ʩʣʝʜʫʶʱʠʝ ʦʧʠʩʘʪʝʣʴʥʳʝ ʩʪʘ-
ʪʠʩʪʠʢʠ: ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʫʶ (ʄ) ʠ 
ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (ÑSd). ʉʪʘʪʠʩʪʠ-
ʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʤʝʞʛʨʫʧʧʦʚʳʭ ʦʪʣʠ-
ʯʠʡ ʦʮʝʥʠʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪʘ 
ʄʘʥʥʘïʋʠʪʥʠ (Ŭ = 0,05) ʩ ʢʦʨʨʝʢʮʠʝʡ p-
ʢʨʠʪʝʨʠʷ ʧʨʠ ʧʦʤʦʱʠ ʧʦʧʨʘʚʢʠ ʥʘ ʤʥʦ-

ʞʝʩʪʚʝʥʥʳʝ ʩʨʘʚʥʝʥʠʷ ɹʦʥʬʝʨʨʦʥʠ. ʇʨʠ 
ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʛʨʘʤ-
ʤʳ Statistica 6.0 ʠ MS Excel. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʂʣʶʯʝʚʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ, ʦʪʨʘʞʘʶ-

ʱʠʤʠ ʩʧʦʩʦʙʥʦʩʪʴ ʞʠʚʦʪʥʦʛʦ ʢ ʘʜʘʧʪʘ-
ʮʠʠ, ʝʛʦ ʚʳʞʠʚʘʝʤʦʩʪʴ ʠ ʟʜʦʨʦʚʴʝ, ʚʳʩʪʫ-
ʧʘʶʪ ʧʘʨʘʤʝʪʨʳ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪ-
ʥʦʩʪʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʬʘ-
ʛʦʮʠʪʘʨʥʘʷ ʬʫʥʢʮʠʷ ʥʝʡʪʨʦʬʠʣʦʚ, ʙʘʢʪʝ-
ʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʠ 
ʣʠʟʦʮʠʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ. 
ɹʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ 

ʢʨʦʚʠ ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʠʩʫʪʩʪʚʠʝʤ ʚ ʥʝʡ 
ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʢʦʪʦ-
ʨʳʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʤ, 
ʦʢʘʟʳʚʘʶʪ ʥʘ ʥʝʛʦ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʝ 
ʠʣʠ ʙʘʢʪʝʨʠʮʠʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. 
ʃʠʟʦʮʠʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʢʠ 

ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʝʡʩʪʚʠʝʤ ʬʝʨʤʝʥʪʘ 
ʣʠʟʦʮʠʤʘ, ʨʘʩʱʝʧʣʷʶʱʝʛʦ ʤʫʢʦʧʦʣʠʩʘ-
ʭʘʨʠʜʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʪʨʫʢʪʫʨʫ ʢʣʝʪʦʯ-
ʥʦʡ ʩʪʝʥʢʠ ʤʠʢʨʦʙʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫ-
ʰʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʦʙʦʣʦʯʢʠ ʢʣʝʪʢʠ ʠʟ-
ʤʝʥʷʝʪʩʷ ʚʥʫʪʨʝʥʥʝʝ ʦʩʤʦʪʠʯʝʩʢʦʝ ʜʘʚʣʝ-
ʥʠʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʝʸ ʨʘʟʨʫʰʝʥʠʶ 
(ʣʠʟʠʩʫ). ʇʦʤʠʤʦ ʵʪʦʛʦ, ʣʠʟʦʮʠʤ ʚ ʫʩʣʦ-
ʚʠʷʭ ʠʥʬʝʢʮʠʠ ʩʪʠʤʫʣʠʨʫʝʪ ʧʨʦʮʝʩʩʳ 
ʬʘʛʦʮʠʪʦʟʘ [17]. 
ʀʟʫʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʣʠʟʦʮʠʤʥʦʡ ʠ 

ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʝʡ ʩʳʚʦʨʦʪʢʠ 
ʢʨʦʚʠ ʙʝʣʳʭ ʢʨʳʩ ʧʨʠ ʩʦʯʝʪʘʥʥʦʤ ʤʠʢʦ-
ʪʦʢʩʠʢʦʟʝ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 
ʜʦʟ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çɻʘʣʣʫʘʩʦʨʙè ʧʦ-
ʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 1. 
ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʩʦʯʝʪʘʥʥʦʤ ʤʠʢʦ-

ʪʦʢʩʠʢʦʟʝ ʧʨʦʠʩʭʦʜʠʣʦ ʫʛʥʝʪʝʥʠʝ ʧʦʢʘʟʘ-
ʪʝʣʝʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 
ʞʠʚʦʪʥʳʭ, ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʩʥʠʞʝʥʠʝʤ 
ʣʠʟʦʮʠʤʥʦʡ ʠ ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 
ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʠʣʦ 
10,17 %, 15,43 % (p< 0,05), 22,07 % (p< 
0,01) ʠ 13,20 %, 20,53 % (p< 0,01), 28,60 % 
(p< 0,01) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʛʨʫʧʧʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘ 7, 14 
ʠ 21 ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ 
ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʧʦʜʦʧʳʪʥʳʤʠ ʛʨʫʧʧʘ-
ʤʠ ʧʦʢʘʟʘʥʦ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠ 
ʧʦʚʳʰʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʳʩ ʪʦʢʩʠʯʝ-
ʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɸʢʪʠʚ-
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ʥʦʩʪʴ ʣʠʟʦʮʠʤʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʢʨʳʩ 
ʪʨʝʪʴʝʡ, ʯʝʪʚʝʨʪʦʡ ʠ ʧʷʪʦʡ ʛʨʫʧʧ ʚ ʦʪʥʦ-
ʰʝʥʠʠ ʪʝʩʪ ʢʫʣʴʪʫʨʳ  Micrococcus lyso-
deikticus ʙʳʣʘ ʚʳʰʝ ʥʘ 10,72 %, 19,73 % 
(p< 0,05), 16,87 % (p< 0,05) ʥʘ 21 ʩʫʪʢʠ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʢʘʟʘʪʝʣʝʡ 
ʛʨʫʧʧʳ ʪʦʢʩʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. ɼʦʟʳ ʢʦʨ-
ʤʦʚʦʡ ʜʦʙʘʚʢʠ 0,25 ʠ 0,5 % ʦʙʣʘʜʘʣʠ 
ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ ʧʨʦʪʝʢʪʠʚʥʳʤ 

ʵʬʬʝʢʪʦʤ. ɺ ʦʪʥʦʰʝʥʠʠ ʙʘʢʪʝʨʠʮʠʜʥʦʡ 
ʘʢʪʠʚʥʦʩʪʠ ʥʘʙʣʶʜʘʣʠʩʴ ʪʝ ʞʝ ʪʝʥʜʝʥ-
ʮʠʠ. ʂ 21 ʩʫʪʢʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʥʠʞʝʥʠʝ 
ʚ ʪʦʢʩʠʯʝʩʢʦʤ ʢʦʥʪʨʦʣʝ ʩʦʩʪʘʚʠʣʦ 28,60 
% (p< 0,01), ʛʨʫʧʧʝ, ʧʦʣʫʯʘʚʰʝʡ ʢʦʨʤʦ-
ʚʫʶ ʜʦʙʘʚʢʫ ʚ ʜʦʟʝ 0,1 % ï 16,15 % (p< 
0,05); 0,25 % ï 8,58 %; 0,5 % ï9,42 % ʦʪ-
ʥʦʩʠʪʝʣʴʥʦ ʛʨʫʧʧʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥ-
ʪʨʦʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʘʙʣʠʮʘ 1 ï ʀʟʫʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʣʠʟʦʮʠʤʥʦʡ ʠ ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʝʡ  
ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʙʝʣʳʭ ʢʨʳʩ ʧʨʠ ʩʦʯʝʪʘʥʥʦʤ ʤʠʢʦʪʦʢʩʠʢʦʟʝ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çɻʘʣʣʫʘʩʦʨʙè (n=6) 

ʉʫʪʢʠ 
ɻʨʫʧʧʘ/ʇʦʢʘʟʘʪʝʣʴ 

1 2 3 4 5 
ʃʠʟʦʮʠʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, % 

7 44,99Ñ1,68 40,42Ñ2,13 43,14Ñ2,01 44,66Ñ1,22 43,77Ñ1,72 
14 43,55Ñ1,86 36,83Ñ1,37* 39,85Ñ1,26 42,06Ñ1,63 40,84Ñ1,86 
21 45,72Ñ1,92 35,63Ñ1,65** 39,45Ñ1,40* 42,66Ñ1,34 41,64Ñ1,96 
  ɹʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, % 
7 22,05Ñ1,74 19,14Ñ0,94 20,38Ñ1,23 21,37Ñ1,18 20,88Ñ1,04 
14 23,48Ñ1,7 18,66Ñ1,05** 20,51Ñ1,06 22,01Ñ1,08 21,58Ñ1,13 
21 23,22Ñ1,35 16,58Ñ0,74** 19,47Ñ1,34* 21,23Ñ1,14 21,03Ñ1,52 

ʇʨʠʤʝʯʘʥʠʷ: 1 * ï p< 0,05; 2 ** ï p< 0,01; 3 *** ï p< 0,001. 

ʉʫʪʢʠ 
ɻʨʫʧʧʘ/ʇʦʢʘʟʘʪʝʣʴ 

1 2 3 4 5 
ʌʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʌɸ), % 

7 64,67Ñ2,42 59,17Ñ2,48 61,33Ñ2,66 63,17Ñ2,79 61,83Ñ2,14 
14 62,17Ñ2,32 51,50Ñ2,07* 56,00Ñ2,45 60,00Ñ1,10 57,17Ñ1,47 
21 64,00Ñ1,79 48,33Ñ1,75** 54,83Ñ1,47* 58,67Ñ1,37 58,00Ñ2,28 

ʌʘʛʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ (ʌʀ), % 
7 8,28Ñ0,43 7,71Ñ0,25 8,00Ñ0,26 8,19Ñ0,37 8,11Ñ0,31 
14 8,61Ñ0,62 7,47Ñ0,18* 8,02Ñ0,32 8,32Ñ0,19 8,18Ñ0,25 
21 8,39Ñ0,19 6,92Ñ0,15* 7,77Ñ0,23 7,96Ñ0,23 7,87Ñ0,20 

ʌʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ (ʌʏ) 
7 5,35Ñ0,22 4,56Ñ0,28* 4,91Ñ0,32 5,18Ñ0,35 5,02Ñ0,33 
14 5,34Ñ0,21 3,85Ñ0,22** 4,49Ñ0,10* 4,99Ñ0,11 4,68Ñ0,11 
21 5,37Ñ0,07 3,34Ñ0,09*** 4,26Ñ0,13** 4,67Ñ0,18 4,56Ñ0,22* 

ʌʘʛʦʮʠʪʘʨʥʘʷ ʝʤʢʦʩʪʴ (ʌɽ) 
7 77,17Ñ6,52 55,79Ñ7,30* 66,94Ñ7,41 71,93Ñ4,08 68,31Ñ7,14 

14 79,80Ñ3,23 42,41Ñ5,88*** 60,12Ñ4,34*
* 68,95Ñ5,36 63,77Ñ3,99 

21 75,11Ñ1,92 40,24Ñ2,43*** 51,80Ñ2,37* 59,54Ñ5,77 57,39Ñ5,59 

ʊʘʙʣʠʮʘ 2 ï ʀʟʫʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʬʘʛʦʮʠʪʘʨʥʦʡ ʢʨʦʚʠ ʙʝʣʳʭ ʢʨʳʩ ʧʨʠ  
ʩʦʯʝʪʘʥʥʦʤ ʤʠʢʦʪʦʢʩʠʢʦʟʝ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

çɻʘʣʣʫʘʩʦʨʙè(n=6) 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʨʤʦ-
ʚʦʡ ʜʦʙʘʚʢʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ 
ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘ-
ʥʠʟʤʘ ʢʨʳʩ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʣʠʟʦʮʠʤʥʦʡ ʠ 
ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʳʚʦʨʦʪʢʠ 
ʢʨʦʚʠ. 
ʇʦʢʘʟʘʪʝʣʠ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʢʨʦʚʠ ʙʝʣʳʭ ʢʨʳʩ ʧʨʠ ʩʦʯʝʪʘʥʥʦʤ ʤʠʢʦ-
ʪʦʢʩʠʢʦʟʝ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 
ʜʦʟ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çɻʘʣʣʫʘʩʦʨʙè 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 
ʆʮʝʥʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʥʝʡʪʨʦʬʠʣʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʘʥʘ-
ʣʠʟʘ ʧʦʢʘʟʘʪʝʣʝʡ ʬʘʛʦʮʠʪʦʟʘ. ʂ ʥʠʤ ʦʪʥʦ-
ʩʠʣʠʩʴ: ʧʨʦʮʝʥʪ ʥʝʡʪʨʦʬʠʣʦʚ, ʧʨʦʷʚʣʷʶ-
ʱʠʭ ʬʘʛʦʮʠʪʘʨʥʫʶ ʘʢʪʠʚʥʦʩʪʴ (ʪʦ ʝʩʪʴ 
ʘʢʪʠʚʥʦ ʧʦʛʣʦʱʘʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ); 
ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʙʥʳʭ ʯʘʩʪʠʮ, 
ʧʨʠʭʦʜʷʱʠʭʩʷ ʥʘ ʦʜʠʥ ʥʝʡʪʨʦʬʠʣ 
(ʬʘʛʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ); ʩʨʝʜʥʝʝ ʯʠʩʣʦ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚʥʫʪʨʠ 
ʘʢʪʠʚʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ (ʬʘʛʦʮʠʪʘʨʥʦʝ 
ʯʠʩʣʦ), ʠ ʦʙʱʘʷ ʬʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚ-
ʥʦʩʪʴ, ʦʮʝʥʠʚʘʝʤʘʷ ʯʝʨʝʟ ʬʘʛʦʮʠʪʘʨʥʫʶ 
ʝʤʢʦʩʪʴ. 
ʀʟ ʪʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʩʦʯʝʪʘʥʥʳʡ 

ʤʠʢʦʪʦʢʩʠʢʦʟ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʫʛʥʝʪʝʥʠʝʤ 
ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʞʠʚʦʪʥʳʭ. 
ʊʘʢ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʢʨʳʩ ʧʦʢʘʟʘʪʝʣʠ 
ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʦʩʪʘʚʠʣʠ ʥʘ 7, 
14 ʠ 21 ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ 59,17Ñ2,48, 
51,50Ñ2,07, 48,33Ñ1,75, ʬʘʛʦʮʠʪʘʨʥʦʛʦ 
ʯʠʩʣʘ 4,56Ñ0,28, 3,85Ñ0,22, 3,34Ñ0,09, 
ʬʘʛʦʮʠʪʘʨʥʦʛʦ ʠʥʜʝʢʩʘ 7,71Ñ0,25, 
7,47Ñ0,18, 6,92Ñ0,15 ʠ ʬʘʛʦʮʠʪʘʨʥʦʡ ʝʤ-
ʢʦʩʪʠ 55,79Ñ7,30, 42,41Ñ5,88, 40,24Ñ2,43, 
ʯʪʦ ʥʠʞʝ ʥʘ 8,51 %, 17,16 % (p< 0,05) ʠ 
24,48 % (p< 0,01); 14,76 % (p< 0,05), 28,04 
% (p< 0,01), 37,68 % (p< 0,001); 6,92 %, 
13,33 % (p< 0,05) , 17,47 % (p< 0,05)  ʠ 
27,71 (p< 0,05) %, 46,86 (p< 0,001) %, 
46,63 (p< 0,001) % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʢʘʟʘ-
ʪʝʣʝʡ ʢʨʳʩ ʛʨʫʧʧʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥ-
ʪʨʦʣʷ. ʉʥʠʞʝʥʠʝ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦ-
ʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ ʙʳʣʦ ʩʦʧʨʷʞʝʥʦ ʩ ʧʦ-
ʜʘʚʣʝʥʠʝʤ ʠʭ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦ-
ʩʪʠ ʠ ʝʤʢʦʩʪʠ. 
ɼʦʙʘʚʣʝʥʠʝ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ 

ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʥʠʚʝʣʠʨʦʚʘʣʦ ʠʤʤʫʥʦ-
ʩʫʧʨʝʩʩʠʚʥʦʝ ʚʣʠʷʥʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ ʩ 
ʦʧʪʠʤʫʤʦʤ ʚ ʜʦʟʝ 0,25-0,5 %.  

ʃʝʡʢʦʮʠʪʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 
ʧʦʜʜʝʨʞʘʥʠʠ ʛʦʤʝʦʩʪʘʟʘ ʚʥʫʪʨʠ ʠ ʚʥʝ 
ʢʣʝʪʦʢ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ, ʫʯʘʩʪʚʫʷ ʚ 
ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʵʢʟʦ- ʠ 
ʵʥʜʦʪʦʢʩʠʥʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʣʝʡʢʦʮʠʪʘʨ-
ʥʦʛʦ ʧʨʦʬʠʣʷ ʢʨʦʚʠ ʩʣʫʞʠʪ ʦʜʥʠʤ ʠʟ 
ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʚʳʨʘʞʝʥʥʦʩʪʠ 
ʠʥʪʦʢʩʠʢʘʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʠ 
ʣʶʜʝʡ, ʜʘʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʣʘʪʴ ʚʳʚʦʜʳ 
ʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʠʤʤʫʥʠʪʝʪʘ ʠ ʨʘʟ-
ʚʠʪʠʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʜʘʧʪʘʮʠʦʥʥʳʭ 
ʤʝʭʘʥʠʟʤʦʚ. 
ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʠʢʦʪʦʢʩʠʥʳ ʚʳ-

ʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ 
ʠʟʤʝʥʝʥʠʷ ʚ ʦʨʛʘʥʘʭ ʣʝʡʢʦʧʦʵʟʘ, ʧʨʠʚʦʜʷ 
ʢ ʫʛʥʝʪʝʥʠʶ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʥʘʨʫʰʝ-
ʥʠʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʠʤʬʦʮʠʪʦʚ ʠ ʠʭ ʩʥʠ-
ʞʝʥʠʶ.  ʈʘʟʚʠʚʘʶʱʘʷ ʣʝʡʢʦʧʝʥʠʷ 
(ʪʘʙʣʠʮʘ 3) ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʥʘ ʬʦʥʝ 
ʥʠʟʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʣʠʤʬʦʮʠʪʦʚ, ʯʪʦ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʛʥʝʪʝʥʠʠ ʢʦʩʪʥʦʤʦʟ-
ʛʦʚʦʛʦ ʣʝʡʢʦʧʦʵʟʘ. ʉʥʠʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴ-
ʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʣʠʤʬʦʮʠʪʦʚ ʚ ʛʨʫʧʧʝ 
ʪʦʢʩʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʩʦʩʪʘʚʠʣʦ 11,22 
%, 29,57 % (ʨ < 0,01) ʠ 43,25 % (ʨ < 0,001)  
ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʢʨʳʩ ʥʘ 7, 
14 ʠ 21 ʩʫʪʢʠ ʦʧʳʪʘ. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥ-
ʥʳʡ ʵʬʬʝʢʪ ʦʪ ʜʦʙʘʚʣʝʥʠʷ ʢʦʨʤʦʚʦʡ ʜʦ-
ʙʘʚʢʠ ʦʪʤʝʯʝʥ ʚ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʝ, ʪʦʛʜʘ 
ʢʘʢ ʜʦʟʘ 0,1 % ʦʪ ʨʘʮʠʦʥʘ ʧʨʠʚʦʜʠʣʘ ʢ 
ʜʦʩʪʦʚʝʨʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝ-
ʣʷ ʢ 21 ʩʫʪʢʘʤ ʥʘ 18,29 % (ʨ < 0,05). 
ʀʟ ʪʘʙʣʠʮʳ 3 ʚʠʜʥʦ, ʯʪʦ ʚʦ ʚʪʦʨʦʡ 

ʛʨʫʧʧʝ ʦʪʤʝʯʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʧʨʦʛʨʝʩʩʠ-
ʨʫʶʱʝʝ ʩʥʠʞʝʥʠʝ ʘʙʩʦʣʶʪʥʦʛʦ ʢʦʣʠʯʝ-
ʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ, ʥʘʯʠʥʘʷ ʩ 14 ʩʫʪʦʢ ʦʧʳ-
ʪʘ, ʢʦʪʦʨʦʝ ʢ 21 ʩʫʪʢʘʤ ʜʦʩʪʠʛʘʣʦ 39,88 % 
(p< 0,001). ɺ ʧʦʜʦʧʳʪʥʳʭ ʪʨʝʪʴʝʡ, ʯʝʪ-
ʚʝʨʪʦʡ ʠ ʧʷʪʦʡ ʛʨʫʧʧʘʭ ʦʪʤʝʯʘʣʩʷ ʜʦʟʦʟʘ-
ʚʠʩʠʤʳʡ ʵʬʬʝʢʪ, ʧʨʠ ʵʪʦʤ ʥʘʠʤʝʥʝʝ ʚʳ-
ʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝ ʣʝʡʢʦ-
ʮʠʪʦʚ ʦʪʤʝʯʝʥʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʨ-
ʤʦʚʦʡ ʜʦʙʘʚʢʠ ʚ ʜʦʟʝ 0,25%, ʩʦʩʪʘʚʠʚʰʠʝ 
3,43, 7,37 ʠ 8,81 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 7, 
14 ʠ 21 ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ.  
ʅʘʨʫʰʝʥʠʝ ʠʤʤʫʥʦʛʝʥʝʟʘ ʩʦʧʨʦʚʦʞ-

ʜʘʣʦʩʴ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʳʤ ʩʥʠʞʝʥʠʝʤ 
ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʊ ʠ ɹ ʣʠʤʬʦ-
ʮʠʪʦʚ ʢ 21 ʩʫʪʢʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʛʨʫʧʧʝ 
ʪʦʢʩʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʠ-
ʣʦ 21,10 % (p< 0,01) ʠ 20,76 % (p< 0,01) 
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ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʥʠʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ-
ʛʦ ʢʦʣʠʯʝʩʪʚʘ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʤʦʞʝʪ ʩʚʠ-
ʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʢʣʝʪʦʯ-
ʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʘ ʠʤʝʥʥʦ ʢʣʝʪʦʯʥʦ-
ʵʬʬʝʢʪʦʨʥʦʛʦ ʟʚʝʥʘ. ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ 
ʢʦʨʤ ʛʘʣʣʫʘʩʦʨʙʘ ʚ ʜʦʟʝ 0,1 % ʢ 21 ʩʫʪ-
ʢʘʤ ʪʘʢʞʝ ʦʪʤʝʯʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠ-

ʞʝʥʠʝ (p< 0,05) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 12,75 ʠ 
11,31 %. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚ-
ʢʠ ʚ ʜʦʟʘʭ 0,25-0,5 % ʥʝ ʧʨʠʚʦʜʠʣʦ ʢ ʜʦ-
ʩʪʦʚʝʨʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʧʨʦʮʝʥʪʥʦʤ 
ʩʦʜʝʨʞʘʥʠʠ ʊ ʠ ɹ ʣʠʤʬʦʮʠʪʦʚ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ.  

ʉʫʪʢʠ 
ɻʨʫʧʧʘ/ʇʦʢʘʟʘʪʝʣʴ 

1 2 3 4 5 
ʃʝʡʢʦʮʠʪʳ, 109/ʣ 

7 14,43Ñ1,27 12,20Ñ1,03* 13,63Ñ1,03 13,93Ñ0,92 13,63Ñ1,42 
14 14,92Ñ0,93 11,00Ñ1,07** 13,40Ñ0,84 13,82Ñ1,00 13,65Ñ0,97 
21 14,00Ñ0,34 8,42Ñ0,89*** 12,03Ñ0,62* 12,77Ñ1,30 12,57Ñ0,88 

ʃʠʤʬʦʮʠʪʳ, % 
7 60,77Ñ1,92 53,95Ñ2,32 57,02Ñ2,04 59,18Ñ1,88 58,38Ñ2,45 
14 61,88Ñ1,93 43,58Ñ1,53** 54,20Ñ2,32 59,78Ñ1,83 56,85Ñ2,25 
21 60,50Ñ1,47 34,33Ñ1,49*** 50,17Ñ1,68* 55,70Ñ2,38 53,08Ñ2,18 

ʊ-ʣʠʤʬʦʮʠʪʳ, % 
7 42,73Ñ2,32 39,00Ñ1,50 42,02Ñ1,85 42,58Ñ2,01 42,22Ñ2,30 
14 41,98Ñ1,00 36,23Ñ1,46 37,57Ñ1,78 40,37Ñ1,78 39,35Ñ2,10 
21 40,92Ñ1,04 32,28Ñ1,85** 35,70Ñ1,45* 37,93Ñ2,10 36,67Ñ2,03 

ɺ-ʣʠʤʬʦʮʠʪʳ, % 
7 16,53Ñ1,35 15,33Ñ1,08 16,33Ñ0,41 16,30Ñ0,73 16,65Ñ0,79 
14 18,57Ñ1,25 16,40Ñ0,87 17,20Ñ1,00 18,12Ñ1,35 17,57Ñ0,73 
21 17,98Ñ0,9 14,25Ñ1,16** 15,95Ñ1,18* 16,65Ñ0,57 16,22Ñ0,95 

ʇʨʠʤʝʯʘʥʠʷ: 1 * ï p< 0,05; 2 ** ï p< 0,01; 3 *** ï p< 0,001. 

ʊʘʙʣʠʮʘ 3 ï ʀʟʫʯʝʥʠʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʙʝʣʳʭ ʢʨʳʩ ʧʨʠ  
ʩʦʯʝʪʘʥʥʦʤ ʤʠʢʦʪʦʢʩʠʢʦʟʝ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 

çɻʘʣʣʫʘʩʦʨʙè (n=6) 

ɺʓɺʆɼʓ / CONCLUSION 
ʇʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ 

çɻʘʣʣʫʘʩʦʨʙè ʦʙʣʘʜʘʝʪ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫ-
ʶʱʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʧʨʠ ʩʦʯʝʪʘʥʥʦʤ ʤʠ-
ʢʦʪʦʢʩʠʢʦʟʝ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ 
ʩʥʠʞʝʥʠʠ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʊ-2 ʪʦʢ-
ʩʠʥʘ, ʟʝʘʨʘʣʝʥʦʥʘ ʠ ʘʬʣʘʪʦʢʩʠʥʘ ɺ1 ʧʦ 
ʧʘʨʘʤʝʪʨʫ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʛʦ ʧʦʪʝʥ-
ʮʠʘʣʘ ʷʚʣʷʣʠʩʴ ʜʦʟʳ 0,25-0,5 % ʦʪ ʨʘʮʠʦ-
ʥʘ.  
ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʟʘʱʠʪʥʳʡ ʵʬʬʝʢʪ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʟʳ 0,5 % ʜʦʩʪʦʚʝʨ-
ʥʦ ʥʝ ʦʪʣʠʯʘʣʩʷ ʦʪ ʜʦʟʳ 0,25 %, ʙʳʣ ʩʜʝ-
ʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ ʧʨʠ ʧʦʜʦʩʪʨʦʤ 
ʤʠʢʦʪʦʢʩʠʢʦʟʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 
çɻʘʣʣʫʘʩʦʨʙè ʚ ʜʦʟʝ 0,25 % ʦʪ ʨʘʮʠʦʥʘ 
ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʩ ʵʢʦʥʦ-
ʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʪʘʢ ʢʘʢ ʫʚʝʣʠʯʝ-
ʥʠʝ ʜʦʟʳ ʩ 0,25 % ʜʦ 0,5 % ʥʝ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʆʜʥʘʢʦ 
ʥʝʦʙʭʦʜʠʤʘ ʜʘʣʴʥʝʡʰʘʷ ʦʪʨʘʙʦʪʢʘ ʜʦʟʳ 
ʥʘ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʨʤʦ-

ʚʦʡ ʜʦʙʘʚʢʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ 
ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘ-
ʥʠʟʤʘ ʢʨʳʩ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʛʫʤʦʨʘʣʴʥʦʡ 
ʠ ʢʣʝʪʦʯʥʦʡ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ. ʕʬʬʝʢ-
ʪʠʚʥʦʩʪʴ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʛʦ ʧʦʪʝʥ-
ʮʠʘʣʘ ʠʤʝʣʘ ʜʦʟʦʟʘʚʠʩʠʤʳʡ ʵʬʬʝʢʪ ʠ 
ʧʦʚʳʰʘʣʘʩʴ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʟʳ ʛʘʣʣʫʘ-
ʩʦʨʙʘ ʩ 0,1 % ʜʦ 0,25 %. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ 
ʧʦʜʪʚʝʨʞʜʘʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʌɻɹʅʋ 
çʌʎʊʈɹ-ɺʅʀɺʀè ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ 
çɻʘʣʣʫʘʩʦʨʙè ʜʣʷ ʩʤʷʛʯʝʥʠʷ ʚʳʟʚʘʥʥʦʡ 
ʤʠʢʦʪʦʢʩʠʥʘʤʠ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʠ, ʦʪʢʨʳ-
ʚʘʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ 
ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʦʯʝʪʘʥʥʳʭ ʧʦʜʦʩʪʨʳʭ 
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ABSTRACT 
Immunotoxicity can be one of the most 

critical factors, with far-reaching conse-
quences, leading to significant economic 
losses in the livestock industry. Therefore, 
the search for protective strategies against 
immunotoxicity caused by the simultaneous 
presence of several of the most dangerous 
mycotoxins in animal feed is urgent. The 

Federal Center for Toxicological, Radiation 
and Biological Safety has developed a multi-
functional feed additive, "Galluasorb," based 
on halloysite from a domestic deposit. The 
composition of the feed additive has been 
carefully developed based on the pathogene-
sis of mycotoxicoses and includes, in addi-
tion to halloysite, methionine, milk thistle 
meal and ɓ-glucans. The aim of the study 
was to evaluate the immunomodulatory po-
tential of various doses of the feed additive 
"Galluasorb" in combined mycotoxicosis of 
white rats. The experiments were conducted 
on 60 white rats weighing 150-170 g, which 
were divided into five groups of twelve rats 
each. To reproduce mycotoxicosis and eval-
uate the immunomodulatory potential of the 
feed additive, rats of the second through fifth 
groups with a basic diet were given crystal-
line mycotoxins for 21 days: aflatoxin B1 - 
2.5 mg/kg; T-2 toxin - 5 mg/kg; Zearalenone 
ï 2.0 mg/kg of feed, rats of the third, fourth, 
and fifth groups additionally received 0.1, 
0.25, and 0.5% of the feed additive from the 
diet. On days 7, 14, and 21 of the experi-
ment, the parameters of humoral (B-
lymphocytes, bactericidal, and lysozyme 
activity of blood serum) and cellular defense 
of the body (the content of T-lymphocytes, 
leukocytes, and lymphocytes, phagocytic 
activity of neutrophils, including the phago-
cytic index, phagocytic number, and phago-
cytic capacity) were studied. It was shown 
that the feed additive "Galluasorb" has an 
immunomodulatory potential in combined 
mycotoxicosis. Doses of 0.25-0.5% of the 
diet were the most effective in reducing the 
toxic effects of T-2 toxin, zearalenone, and 
aflatoxin B1. However, in case of subacute 
mycotoxicosis, adding the feed additive 
"Galluasorb" at a dose of  0.25% of the diet 
is the most optimal from an economic point 
of view, since increasing the dose from 
0.25% to 0.5% does not lead to increased 
effectiveness. 
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ʈɽʌɽʈɸʊ 
ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 75 ʦʙʨʘʟʮʦʚ ʮʚʝʪʦʯʥʦ-
ʛʦ ʤʸʜʘ ʨʘʟʣʠʯʥʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʛʨʝʯʠʰʥʦʛʦ, ʧʦʜʩʦʣʥʝʯ-
ʥʠʢʦʚʦʛʦ, ʣʠʧʦʚʦʛʦ, ʨʘʟʥʦʪʨʘʚʴʷ ʣʝʩʥʦʛʦ ʠ ʣʫʛʦʚʦʛʦ) ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ 
ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʧʳʣʴʮʝʚʳʤ ʩʦʩʪʘʚʦʤ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 
ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʄʝʪʦʜʦʤ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʧʳʣʴʮʝʚʦʛʦ 

ʘʥʘʣʠʟʘ ʦʧʨʝʜʝʣʝʥʦ ʜʦʤʠʥʠʨʫʶʱʝʝ ʙʦʪʘʥʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʧʦʜʩʯʠʪʘʥʦ ʦʙʱʝʝ 
ʩʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ (ʆʉʇɿ) ʠ ʫʩʪʘʥʦʚʣʝʥ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʧʳʣʴʮʳ, ʚʭʦʜʷ-
ʱʝʡ ʚ ʩʦʩʪʘʚ ʦʙʨʘʟʮʦʚ ʤʝʜʘ. ʇʘʨʘʣʣʝʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 
ʧʘʨʘʤʝʪʨʳ: ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʚʦʜʳ, ʘʢʪʠʚʥʦʩʪʴ ʚʦʜʳ (Aw), ʢʠʩʣʦʪʥʦʩʪʴ, ʜʠʘʩʪʘʟʥʦʝ ʯʠʩʣʦ, 
ʩʦʜʝʨʞʘʥʠʝ ʛʠʜʨʦʢʩʠʤʝʪʠʣʬʫʨʬʫʨʘʣʷ (ɻʄʌ) ʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ 
ʦʮʝʥʢʘ ʚʢʣʶʯʘʣʘ ʦʧʨʝʜʝʣʝʥʠʝ ʮʚʝʪʘ, ʘʨʦʤʘʪʘ, ʚʢʫʩʘ, ʢʦʥʩʠʩʪʝʥʮʠʠ ʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʤʦʥʦʬʣʦʨʥʳʝ ʤʝʜʳ (ʛʨʝʯʠʰʥʳʡ, 
ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʳʡ, ʣʠʧʦʚʳʡ) ʠʤʝʶʪ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʡ ʧʳʣʴʮʝʚʦʡ ʩʦʩʪʘʚ ʩ ʜʦʣʝʡ ʜʦ-
ʤʠʥʠʨʫʶʱʝʡ ʧʳʣʴʮʳ ʙʦʣʝʝ 45% ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺʳʩʦʢʦʝ 
ʆʉʇɿ (>80 000 ʟʝʨʝʥ/ 10 ʛ) ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʟʦʣʳ ʠ ʵʣʝʢʪʨʦ-
ʧʨʦʚʦʜʥʦʩʪʴʶ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʤʝʜʦʚ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʳʣʴʮʳ ʨʘʩʪʝʥʠʡ 
ʩʝʤʝʡʩʪʚ Asteraceae ʠ Fabaceae. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʮʝʥʢʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʦʙʨʘʟʮʦʚ ʤʝʜʘ ʙʳʣ ʩʚʦʡʩʪʚʝʥʝʥ ʩʧʝʮʠʬʠʯʝʩʢʠʡ 
ʧʨʦʬʠʣʴ. ʂʨʦʤʝ ʪʦʛʦ, ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʧʳʣʴʮʝʚʦʡ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʝʥ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 
ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʦʥʦʬʣʦʨʥʳʭ ʤʝʜʦʚ, ʥʦ ʠ ʜʣʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʠʚʷʟʢʠ ʧʦʣʠʬʣʦʨʥʳʭ 
ʦʙʨʘʟʮʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʘʮʠʦ-
ʥʘʣʴʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʤʸʜ, ʘ ʪʘʢʞʝ ʜʣʷ ʙʦʨʴʙʳ ʩ ʬʘʣʴʩʠʬʠʢʘʮʠʝʡ. 
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ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʅʘʪʫʨʘʣʴʥʳʡ ʮʚʝʪʦʯʥʳʡ ʤʸʜ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʧʦʣʠʢʦʤʧʦʥʝʥʪ-
ʥʫʶ ʩʠʩʪʝʤʫ, ʷʚʣʷʶʱʫʶʩʷ ʨʝʟʫʣʴʪʘʪʦʤ 
ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʢʪʘʨʘ ʤʝʜʦʥʦʩʥʳʤʠ ʧʯʝʣʘ-
ʤʠ (Apis mellifera L.) [1, 2]. ɽʛʦ ʢʘʯʝʩʪʚʦ, 
ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʙʠʦʘʢʪʠʚʥʳʡ 
ʧʦʪʝʥʮʠʘʣ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʙʦʪʘʥʠ-
ʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʪʦʨʦʝ, ʚ ʩʚʦʶ 
ʦʯʝʨʝʜʴ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʠʜʦʚʳʤ ʩʦʩʪʘʚʦʤ 
ʤʝʜʦʥʦʩʦʚ ʚ ʨʘʜʠʫʩʝ ʣʸʪʘ ʧʯʝʣʠʥʦʡ ʩʝʤʴʠ 
[3, 4]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʦʙʲʝʢʪʠʚʥʘʷ ʠ ʪʦʯ-
ʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʤʸʜʘ 
ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʟʘʜʘʯʝʡ, ʢʘʢ ʜʣʷ 
ʥʘʫʢʠ, ʪʘʢ ʠ ʜʣʷ ʧʨʘʢʪʠʢʠ ʧʯʝʣʦʚʦʜʩʪʚʘ ʠ 
ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ [5, 
6, 7]. 
ʊʨʘʜʠʮʠʦʥʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ (ʦʧʨʝʜʝʣʝʥʠʝ ʜʠʘʩʪʘʟʥʦʛʦ ʯʠʩʣʘ, 
ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ, ʩʦʦʪʥʦʰʝʥʠʷ ʩʘʭʘ-
ʨʦʚ) ʭʦʪʷ ʠ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ ʩʪʘʥʜʘʨʪʘ-
ʤʠ (ʥʘʧʨʠʤʝʨ, ɻʆʉʊ 19792-2017), ʟʘʯʘ-
ʩʪʫʶ ʥʝ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦʡ ʩʝʣʝʢʪʠʚ-
ʥʦʩʪʴʶ ʜʣʷ ʦʜʥʦʟʥʘʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 
ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʠʩʪʦʯʥʠʢʘ [8, 9]. ɺ ʵʪʦʡ 
ʩʚʷʟʠ çʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤè ʠʜʝʥʪʠʬʠʢʘ-
ʮʠʠ ʚʳʩʪʫʧʘʝʪ ʤʝʣʠʩʩʦʧʘʣʠʥʦʣʦʛʠʷ ï 
ʤʝʪʦʜ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʳʣʴ-
ʮʝʚʳʭ ʟʝʨʝʥ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʤʸʜʝ [10, 
11]. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ 
ʫʩʪʘʥʦʚʠʪʴ ʜʦʤʠʥʠʨʫʶʱʝʝ ʨʘʩʪʝʥʠʝ (ʜʣʷ 
ʤʦʥʦʬʣʦʨʥʳʭ ʤʝʜʦʚ) ʠʣʠ ʩʧʝʢʪʨ ʨʘʩʪʝ-
ʥʠʡ (ʜʣʷ ʧʦʣʠʬʣʦʨʥʳʭ), ʥʦ ʠ ʦʮʝʥʠʪʴ 
ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʧʨʦʜʫʢʪʘ 
ʧʦ ʥʘʣʠʯʠʶ ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʨʝʛʠʦʥʘ 
ʧʳʣʴʮʳ [12, 13]. 
ʂʦʣʠʯʝʩʪʚʦ ʧʳʣʴʮʳ ʚ ʤʸʜʝ, ʚʳʨʘʞʘʝ-

ʤʦʝ ʢʘʢ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʝʚʳʭ 
ʟʝʨʝʥ (ʆʉʇɿ), ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 
ʧʘʨʘʤʝʪʨʦʤ. ʆʥʦ ʚʘʨʴʠʨʫʝʪ ʚ ʰʠʨʦʢʠʭ 
ʧʨʝʜʝʣʘʭ ʠ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦ-
ʨʦʚ: ʚʠʜʘ ʨʘʩʪʝʥʠʷ-ʤʝʜʦʥʦʩʘ, ʧʦʛʦʜʥʳʭ 
ʫʩʣʦʚʠʡ ʚʦ ʚʨʝʤʷ ʩʙʦʨʘ, ʧʦʨʦʜʳ ʧʯʝʣ ʠ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʦʪʢʘʯʢʠ [14]. 
ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʆʉʇɿ ʠ ʩʦʩʪʘʚ ʧʳʣʴ-
ʮʝʚʦʛʦ ʩʧʝʢʪʨʘ ʦʢʘʟʳʚʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥ-
ʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʘʢ 
ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ 
ʘʢʪʠʚʥʦʩʪʴ, ʮʚʝʪ ʠ ʚʢʫʩ ʤʸʜʘ [15]. 
ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝ-

ʩʪʚʝʥʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʧʳʣʴʮʝ-
ʚʳʤ ʩʦʩʪʘʚʦʤ (ʚʠʜʦʤ ʠ ʢʦʣʠʯʝʩʪʚʦʤ 
ʧʳʣʴʮʳ) ʠ ʢʦʤʧʣʝʢʩʦʤ ʬʠʟʠʢʦ-
ʭʠʤʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘ-
ʪʝʣʝʡ ʮʚʝʪʦʯʥʦʛʦ ʤʸʜʘ ʨʘʟʣʠʯʥʦʛʦ ʙʦʪʘ-
ʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʦʵʪʘʧʥʦ ʥʘ 

ʙʘʟʝ ʫʯʝʙʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ 
ʵʢʩʧʝʨʪʠʟʳ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʢʦʨʤʦʚ 
ʜʣʷ ʞʠʚʦʪʥʳʭ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠ-
ʚʝʨʩʠʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè ʚ 
2025 ʛ. ɺ ʨʘʙʦʪʝ ʠʟʫʯʝʥʦ 75 ʦʙʨʘʟʮʦʚ 
ʥʘʪʫʨʘʣʴʥʦʛʦ ʮʚʝʪʦʯʥʦʛʦ ʤʸʜʘ, ʦʪʦʙʨʘʥ-
ʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʧʘʩʝʢ ʩʣʝʜʫʶʱʠʭ 
ʨʝʛʠʦʥʦʚ ʎʝʥʪʨʘʣʴʥʦʡ ʈʦʩʩʠʠ: ʄʦʩʢʦʚ-
ʩʢʘʷ, ʗʨʦʩʣʘʚʩʢʘʷ, ɺʦʨʦʥʝʞʩʢʘʷ, ʊʫʣʴ-
ʩʢʘʷ ʠ ʂʘʣʫʞʩʢʘʷ ʦʙʣʘʩʪʠ ʚ ʩʝʟʦʥ 2025 ʛ. 
ʆʙʨʘʟʮʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦ-
ʚʘʥʳ ʧʯʝʣʦʚʦʜʘʤʠ ʢʘʢ: ʛʨʝʯʠʰʥʳʡ 
(n=15), ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʳʡ (n=15), ʣʠʧʦ-
ʚʳʡ (n=15), ʣʝʩʥʦʝ ʨʘʟʥʦʪʨʘʚʴʝ (n=15) ʠ 
ʣʫʛʦʚʦʝ ʨʘʟʥʦʪʨʘʚʴʝ (n=15). 
ʇʳʣʴʮʝʚʦʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩ-

ʥʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ [8]. ʊʘʢ, 10 ʛ 
ʤʸʜʘ ʨʘʩʪʚʦʨʷʣʠ ʚ 20 ʤʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥ-
ʥʦʡ ʚʦʜʳ (40ÁC) ʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ 
(4500 ʦʙ/ʤʠʥ, 10 ʤʠʥ). ʆʩʘʜʦʢ, ʩʦʜʝʨʞʘ-
ʱʠʡ ʧʳʣʴʮʫ, ʦʙʨʘʙʘʪʳʚʘʣʠ ʫʢʩʫʩʥʳʤ 
ʘʥʛʠʜʨʠʜʦʤ ʠ ʩʝʨʥʦʡ ʢʠʩʣʦʪʦʡ (ʘʮʝʪʦʣʠʟ) 
ʜʣʷ ʦʯʠʩʪʢʠ ʠ ʦʢʨʘʰʠʚʘʥʠʷ. ʇʨʝʧʘʨʘʪʳ 
ʛʦʪʦʚʠʣʠ ʚ ʛʣʠʮʝʨʠʥʦʚʦʤ ʞʝʣʝ. ʀʜʝʥʪʠ-
ʬʠʢʘʮʠʶ ʠ ʧʦʜʩʯʝʪ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ (ʇɿ) 
ʧʨʦʚʦʜʠʣʠ ʧʦʜ ʩʚʝʪʦʚʳʤ ʤʠʢʨʦʩʢʦʧʦʤ 
ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 400ʭ. ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ 
ʠʟʫʯʝʥʠʷ ʤʦʨʬʦʣʦʛʠʠ ʵʢʟʠʥʳ ʧʳʣʴʮʳ 
ʩʣʦʞʥʳʭ ʪʘʢʩʦʥʦʚ (ʥʘʧʨʠʤʝʨ, Brassica 
spp., ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ Rosaceae) 
ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ 1000Ĭ ʩ ʠʤ-
ʤʝʨʩʠʦʥʥʳʤ ʤʘʩʣʦʤ. ɼʣʷ ʢʘʞʜʦʛʦ ʦʙʨʘʟ-
ʮʘ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʥʝ ʤʝʥʝʝ 500 ʇɿ ʠ ʨʘʩ-
ʩʯʠʪʳʚʘʣʠ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʝʚʳʭ 
ʟʝʨʝʥ (ʆʉʇɿ) ï (ʢʦʣʠʯʝʩʪʚʦ ʇɿ ʚ 10 ʛ 
ʤʸʜʘ); ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʳʣʴʮʳ 
(%) ʜʣʷ ʢʘʞʜʦʛʦ ʪʘʢʩʦʥʘ. ʂʨʦʤʝ ʪʦʛʦ, 
ʦʧʨʝʜʝʣʷʣʠ ʙʦʪʘʥʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ 
ʧʨʠ ʵʪʦʤ ʤʦʥʦʬʣʦʨʥʳʤ ʩʯʠʪʘʣʠ ʤʸʜ, ʩʦ-
ʜʝʨʞʘʱʠʡ Ó45% ʧʳʣʴʮʳ ʦʜʥʦʛʦ ʚʠʜʘ 
(ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ, ʥʘʧʨʠʤʝʨ, ʣʠʧʳ, 
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ʧʦʨʦʛ ʩʥʠʞʘʣʠ ʜʦ 30% ʠʟ-ʟʘ ʥʠʟʢʦʡ ʧʳʣʴ-
ʮʝʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ) [9]. 
ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʧʨʦʚʦʜʠʣʠ ʬʠ-

ʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʦʧʨʝʜʝʣʷʷ ʤʘʩ-
ʩʦʚʫʶ ʜʦʣʶ ʚʦʜʳ ʨʝʬʨʘʢʪʦʤʝʪʨʠʯʝʩʢʠʤ 
ʤʝʪʦʜʦʤ ʠʩʧʦʣʴʟʫʷ ʨʝʬʨʘʢʪʦʤʝʪʨ ʀʈʌ-
454 ɹ2ʄ (ɸʆ çʂʆʄɿè), ʘʢʪʠʚʥʦʩʪʴ ʚʦʜʳ 
(Aw) ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘʪʦʨʘ LabMaster-
aw (Novasina AG), ʩʚʦʙʦʜʥʫʶ ʢʠʩʣʦʪ-
ʥʦʩʪʴ ʪʠʪʨʦʚʘʥʠʝʤ, ʜʠʘʩʪʘʟʥʦʝ ʯʠʩʣʦ ʧʦ 
ʤʝʪʦʜʠʢʝ ɻʦʪʝ, ʩʦʜʝʨʞʘʥʠʝ ʛʠʜʨʦʢʩʠʤʝ-
ʪʠʣʬʫʨʬʫʨʘʣʷ (ɻʄʌ) ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠ-
ʯʝʩʢʠʤ ʤʝʪʦʜʦʤ (ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨ UNI-
CO 2100, UNICO Instrument Co. Ltd) ʠ 
ʫʜʝʣʴʥʫʶ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʢʦʥʜʫʢʪʦ-
ʤʝʪʨʠʯʝʩʢʠ ʧʨʠ 20ÁC. 
ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ 

ʦʮʝʥʢʠ ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʮʚʝʪ (ʧʦ 
ʰʢʘʣʝ ʇʬʫʥʜʘ), ʘʨʦʤʘʪ (ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ 
ʪʦʥʘ), ʚʢʫʩ (ʩʣʘʜʦʩʪʴ, ʢʠʩʣʦʪʥʦʩʪʴ, ʛʦ-
ʨʝʯʴ, ʧʦʩʣʝʚʢʫʩʠʝ) ʠ ʢʦʥʩʠʩʪʝʥʮʠʶ. 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʧʨʦʙ ʤʝʜʘ ʦʙʨʘʙʘʪʳʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Statistica 10.0. ʂʨʦʤʝ 
ʪʦʛʦ, ʧʨʠʤʝʥʷʣʠ ʦʜʥʦʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨ-
ʩʠʦʥʥʳʡ ʘʥʘʣʠʟ (ANOVA) ʠ ʢʦʨʨʝʣʷʮʠ-
ʦʥʥʳʡ ʘʥʘʣʠʟ ʇʠʨʩʦʥʘ. ʈʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠ 
ʜʦʩʪʦʚʝʨʥʳʤʠ ʧʨʠ p<0.05. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟ ʧʨʦʙ 

ʤʝʜʘ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʠʣʠ ʫʪʦʯʥʝʥʦ 
ʝʛʦ ʟʘʷʚʣʝʥʥʦʝ ʙʦʪʘʥʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝ-
ʥʠʝ (ʪʘʙʣʠʮʘ 1). ʊʘʢ, ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 
ʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ ʟʘʷʚʣʝʥʥʦʝ ʙʦʪʘʥʠʯʝ-
ʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʧʦʜʪʚʝʨʜʠʣʦʩʴ ʜʣʷ 
68 ʠʟ 75 ʦʙʨʘʟʮʦʚ (90,7%). ɺ ʯʘʩʪʥʦʩʪʠ, 
ʠʟ 15 ʦʙʨʘʟʮʦʚ, ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʯʝ-
ʣʦʚʦʜʘʤʠ ʢʘʢ ʛʨʝʯʠʰʥʳʝ, 13 ʩʦʦʪʚʝʪʩʪʚʦ-
ʚʘʣʠ ʢʨʠʪʝʨʠʶ ʤʦʥʦʬʣʦʨʥʦʩʪʠ (Ó45% 
ʧʳʣʴʮʳ ʛʨʝʯʠʭʠ); ʜʣʷ ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʦʛʦ 
ʤʝʜʘ ʧʦʜʪʚʝʨʞʜʝʥʦ 14 ʦʙʨʘʟʮʦʚ; ʜʣʷ ʣʠ-
ʧʦʚʦʛʦ ð 12 (ʩ ʫʯʝʪʦʤ ʧʦʥʠʞʝʥʥʦʛʦ ʧʦ-
ʨʦʛʘ 30%). ʇʦʣʠʬʣʦʨʥʳʝ ʦʙʨʘʟʮʳ (ʣʝʩʥʦʝ 
ʠ ʣʫʛʦʚʦʝ ʨʘʟʥʦʪʨʘʚʴʝ) ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 
ʟʘʷʚʣʝʥʥʦʤʫ ʪʠʧʫ ʧʦ ʩʦʩʪʘʚʫ ʧʳʣʴʮʝʚʦʛʦ 
ʩʧʝʢʪʨʘ. 

ɻʨʫʧʧʘ  
ʦʙʨʘʟʮʦʚ 

ʇʦʢʘʟʘʪʝʣʴ 

ʇʦʜʪʚʝʨʞʜʝʥʥʦʝ 
ʜʦʤʠʥʠʨʫʶʱʝʝ 
ʨʘʩʪʝʥʠʝ (ʨʦʜ/ʚʠʜ) 

ʉʨʝʜʥʷʷ ʜʦʣʷ 
ʜʦʤʠʥʠʨʫʶʱʝʡ 
ʧʳʣʴʮʳ, % 

ɼʠʘʧʘʟʦʥ 
ʆʉʇɿ 
(ʪʳʩ. ʟʝ-
ʨʝʥ/10 ʛ) 

ʆʩʥʦʚʥʳʝ ʢʦʤ-
ʧʦʥʝʥʪʳ ʧʳʣʴ-
ʮʝʚʦʛʦ ʩʧʝʢʪʨʘ 

ɻʨʝʯʠʰʥʳʡ 
Fagopyrum esculen-

tum 
52,4 Ñ 6,1 18,5 ï 35,2 

Brassica spp., 
Trifolium spp., 
Asteraceae 

ʇʦʜʩʦʣʥʝʯʥʠ-
ʢʦʚʳʡ 

Helianthus annuus 68,9 Ñ 8,5 25,0 ï 45,8 
Centaurea spp., 
Fabaceae, ʨʘʟ-
ʥʦʪʨʘʚʴʝ 

ʃʠʧʦʚʳʡ 
Tilia cordata/
platyphyllos 

31,7 Ñ 4,2* 8,2 ï 15,7 
Rubus spp., Fili-
pendula ul-

maria, Rosaceae 

ʃʝʩʥʦʝ  
ʨʘʟʥʦʪʨʘʚʴʝ 

ʇʦʣʠʜʦʤʠʥʘʥʪʥʳʡ - 
45,6 ï 
102,3 

Rubus, Calluna, 
Salix, Tilia, 
Quercus 

ʃʫʛʦʚʦʝ  
ʨʘʟʥʦʪʨʘʚʴʝ 

ʇʦʣʠʜʦʤʠʥʘʥʪʥʳʡ - 60,1 ï 88,9 

Trifolium, Medi-
cago, Phacelia, 
Onobrychis, 
Asteraceae 

ʇʨʠʤʝʯʘʥʠʝ: * ï ʜʣʷ ʣʠʧʳ ʭʘʨʘʢʪʝʨʥʘ ʥʠʟʢʘʷ ʧʳʣʴʮʝʚʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʧʦʨʦʛ ʜʦ-
ʤʠʥʠʨʦʚʘʥʠʷ ʧʨʠʥʷʪ ʟʘ 30%. 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ ʦʙʨʘʟʮʦʚ ʤʸʜʘ (MÑm, n=15) 
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ʊʘʢ, ʥʘʠʙʦʣʴʰʝʝ ʆʉʇɿ ʟʘʬʠʢʩʠʨʦʚʘ-
ʥʦ ʚ ʧʦʣʠʬʣʦʨʥʳʭ ʤʝʜʘʭ, ʦʩʦʙʝʥʥʦ ʣʫʛʦ-
ʚʳʭ, ʛʜʝ ʧʨʝʦʙʣʘʜʘʣʘ ʧʳʣʴʮʘ ʙʦʙʦʚʳʭ 
(Fabaceae) ʠ ʩʣʦʞʥʦʮʚʝʪʥʳʭ (Asteraceae), 
ʦʪʣʠʯʘʶʱʠʭʩʷ ʚʳʩʦʢʦʡ ʧʳʣʴʮʝʚʦʡ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʴʶ. ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 
ʆʉʇɿ ʙʳʣʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʧʨʦʙ ʣʠʧʦʚʦ-
ʛʦ ʤʸʜʘ. 

ʀʟʫʯʘʷ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠ-
ʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʙ ʤʝʜʘ, 
ʫʩʪʘʥʦʚʠʣʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 
ʛʨʫʧʧʘʤʠ ʤʸʜʘ ʧʦ ʚʩʝʤ ʠʟʫʯʝʥʥʳʤ ʬʠʟʠ-
ʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ (p<0,05) 
(ʪʘʙʣʠʮʘ 2). 

ʊʘʙʣʠʮʘ 2 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʨʘʟʮʦʚ ʤʸʜʘ (MÑm, n=15) 

ʇʦʢʘʟʘʪʝʣʴ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʛʨʫʧʧ ʦʙʨʘʟʮʦʚ 

ɻʨʝʯʠʰ-
ʥʳʡ 

ʇʦʜʩʦʣ-
ʥʝʯʥʠʢʦʚ
ʳʡ 

ʃʠʧʦʚʳʡ 
ʃʝʩʥʦʝ 
ʨʘʟʥʦ-
ʪʨʘʚʴʝ 

ʃʫʛʦ-
ʚʦʝ 
ʨʘʟʥʦ-
ʪʨʘʚʴʝ 

ɺʦʜʘ, % 18,1Ñ0,3 17,5Ñ0,4 18,8Ñ0,5 18,3Ñ0,6 17,9Ñ0,4 

ʕʣʝʢʪʨʦʧʨʦʚʦʜ-
ʥʦʩʪʴ, ʤʉʤ/ʩʤ 

0,75Ñ0,05a 0,55Ñ0,03b 0,45Ñ0,04c 0,65Ñ0,06ab 0,80Ñ0,07a 

ʉʚʦʙʦʜʥʘʷ  
ʢʠʩʣʦʪʥʦʩʪʴ,  
ʤʵʢʚ/ʢʛ 

35,2Ñ2,1 28,5Ñ1,8 22,1Ñ1,5 30,8Ñ2,4 32,5Ñ2,0 

ɼʠʘʩʪʘʟʥʦʝ  
ʯʠʩʣʦ, ʝʜ. ɻʦʪʝ 

24,5Ñ1,5 18,2Ñ1,2 10,8Ñ0,9d 20,1Ñ1,8 22,4Ñ1,6 

ɻʄʌ, ʤʛ/ʢʛ 5,2Ñ0,8 7,5Ñ1,1 7,3Ñ0,5 4,8Ñ0,7 6,1Ñ0,9 

ʇʨʠʤʝʯʘʥʠʝ: ʈʘʟʥʳʝ ʙʫʢʚʳ ʚ ʚʝʨʭʥʝʤ ʠʥʜʝʢʩʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ 
ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʧʦ ʩʪʨʦʢʝ (p<0,05). 

ʀʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ, ʠʟʣʦʞʝʥʥʳʭ ʚ 
ʪʘʙʣʠʮʝ 2, ʫʩʪʘʥʦʚʠʣʠ ʩʠʣʴʥʫʶ ʧʦʣʦʞʠ-
ʪʝʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʶ ʤʝʞʜʫ ʆʉʇɿ ʠ 
ʫʜʝʣʴʥʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴʶ (r=0,82, 
p<0,01). ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʵʣʝʢʪʨʦʧʨʦ-
ʚʦʜʥʦʩʪʴʶ ʠ ʢʠʩʣʦʪʥʦʩʪʴʶ ʦʙʣʘʜʘʣʠ ʛʨʝ-
ʯʠʰʥʳʡ ʠ ʣʫʛʦʚʦʡ ʤʝʜʳ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 
ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩ-
ʣʦʪ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʧʨʠʚʥʦʩʠ-
ʤʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ, ʩ ʧʳʣʴʮʦʡ. ɼʣʷ ʧʨʦʙ 
ʣʠʧʦʚʦʛʦ ʤʸʜʘ ʭʘʨʘʢʪʝʨʥʳ ʤʠʥʠʤʘʣʴʥʳʝ 
ʟʥʘʯʝʥʠʷ ʜʠʘʩʪʘʟʥʦʛʦ ʯʠʩʣʘ ʠ ʵʣʝʢʪʨʦʧʨʦ-
ʚʦʜʥʦʩʪʠ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʮʝʥʢʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝ-

ʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ ʜʣʷ 
ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʦʙʨʘʟʮʦʚ ʤʝʜʘ ʙʳʣ ʩʚʦʡ-
ʩʪʚʝʥʝʥ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ. ʊʘʢ, ʜʣʷ 
ʛʨʝʯʠʰʥʦʛʦ ʤʝʜʘ ʙʳʣ ʭʘʨʘʢʪʝʨʝʥ ʪʝʤʥʦ-
ʷʥʪʘʨʥʳʡ ʮʚʝʪ (138 Ñ 5 ʤʤ ʧʦ ʰʢʘʣʝ 
ʇʬʫʥʜʘ), ʠʥʪʝʥʩʠʚʥʳʡ ʧʨʷʥʳʡ ʘʨʦʤʘʪ, 
ʚʳʨʘʞʝʥʥʳʡ ʪʝʨʧʢʠʡ ʚʢʫʩ ʠ ʙʳʩʪʨʘʷ ʢʨʠ-
ʩʪʘʣʣʠʟʘʮʠʷ ʚ ʤʝʣʢʦʟʝʨʥʠʩʪʫʶ ʤʘʩʩʫ. ɼʣʷ 
ʧʦʜʩʦʣʥʝʯʥʠʢʦʚʦʛʦ ʤʝʜʘ ʭʘʨʘʢʪʝʨʝʥ ʩʚʝʪ-
ʣʦ-ʷʥʪʘʨʥʳʡ ʮʚʝʪ (78 Ñ 4 ʤʤ ʧʦ ʰʢʘʣʝ 

ʇʬʫʥʜʘ), ʥʝʞʥʳʡ ʮʚʝʪʦʯʥʦ-ʤʝʜʦʚʳʡ ʘʨʦ-
ʤʘʪ, ʩʣʘʜʢʠʡ ʤʷʛʢʠʡ ʚʢʫʩ, ʦʯʝʥʴ ʙʳʩʪʨʘʷ 
ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʨʫʧʥʳʭ 
ʢʨʠʩʪʘʣʣʦʚ. ɼʣʷ ʣʠʧʦʚʦʛʦ ʤʝʜʘ ï ɻ ʢʩʪʨʘ 
ʩʚʝʪʣʦ-ʷʥʪʘʨʥʳʡ ʮʚʝʪ (42 Ñ 8 ʤʤ ʧʦ ʰʢʘ-
ʣʝ ʇʬʫʥʜʘ), ʭʘʨʘʢʪʝʨʥʳʡ ʘʨʦʤʘʪ ʣʠʧʳ ʩ 
ʤʷʪʥʳʤʠ ʥʦʪʘʤʠ, ʷʨʢʠʡ ʩʣʘʜʢʠʡ ʚʢʫʩ ʩ 
ʣʝʛʢʦʡ ʛʦʨʯʠʥʢʦʡ ʚ ʧʦʩʣʝʚʢʫʩʠʠ, ʤʝʜʣʝʥ-
ʥʘʷ ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ. ʇʦʣʠʬʣʦʨʥʳʝ ʤʝʜʳ 
ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʦʩʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʤʝʜʘ 
ʪʝʤ, ʯʪʦ ʠʭ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʠ ʚʘʨʴʠʨʦʚʘʣʠ. ʊʘʢ, ʠʭ ʮʚʝʪ ʚ ʟʘʚʠʩʠ-
ʤʦʩʪʠ ʦʪ ʦʙʨʘʟʮʘ ʙʳʣ ʦʪ ʩʚʝʪʣʦ-ʷʥʪʘʨʥʦʛʦ 
ʜʦ ʪʝʤʥʦ-ʷʥʪʘʨʥʦʛʦ.  
ɺʓɺʆɼʓ / CONCLUSION 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʟʘʠʤʦʩʚʷʟʴ ʧʳʣʴʮʝ-
ʚʦʛʦ ʩʧʝʢʪʨʘ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ 
ʤʸʜʘ. ʊʘʢ, ʚʳʩʦʢʦʝ ʆʉʇɿ ʚ ʣʫʛʦʚʦʤ ʠ 
ʣʝʩʥʦʤ ʨʘʟʥʦʪʨʘʚʴʝ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ 
ʙʦʛʘʪʦʛʦ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʵʥʪʦʤʦʬʠʣʴ-
ʥʳʭ ʨʘʩʪʝʥʠʡ ʩ ʚʳʩʦʢʦʡ ʧʳʣʴʮʝʚʦʡ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʴʶ. ʂʨʦʤʝ ʪʦʛʦ, ʩʠʣʴʥʘʷ ʢʦʨ-
ʨʝʣʷʮʠʷ ʆʉʇɿ ʩ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴʶ 
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ʦʙʲʷʩʥʠʤʘ, ʪʘʢ ʢʘʢ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʷʚʣʷ-
ʶʪʩʷ ʥʦʩʠʪʝʣʷʤʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ 
(ʢʘʣʠʡ, ʢʘʣʴʮʠʡ, ʤʘʛʥʠʡ), ʦʧʨʝʜʝʣʷʶʱʠʭ 
ʟʦʣʴʥʦʩʪʴ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʣʝʢʪʨʦʧʨʦ-
ʚʦʜʥʦʩʪʴ ʧʨʦʜʫʢʪʘ. ʕʪʦ ʜʝʣʘʝʪ ʵʣʝʢʪʨʦ-
ʧʨʦʚʦʜʥʦʩʪʴ ʢʦʩʚʝʥʥʳʤ, ʥʦ ʥʘʜʝʞʥʳʤ 
ʤʘʨʢʝʨʦʤ ʢʘʢ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝ-
ʥʠʷ (ʥʠʟʢʘʷ ʫ ʣʠʧʳ, ʘʢʘʮʠʠ; ʚʳʩʦʢʘʷ ʫ 
ʚʝʨʝʩʢʘ, ʛʨʝʯʠʭʠ), ʪʘʢ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ï 
ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 
ʇʨʠ ʵʪʦʤ, ʥʠʟʢʦʝ ʆʉʇɿ ʠ ʜʠʘʩʪʘʟʥʦʝ 

ʯʠʩʣʦ ʚ ʣʠʧʦʚʦʤ ʤʸʜʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʝʛʦ 
ʚʳʩʦʢʠʝ ʚʢʫʩʦʚʳʝ ʜʦʩʪʦʠʥʩʪʚʘ, ʩʦʛʣʘʩʫ-
ʝʪʩʷ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʦʙʲʷʩ-
ʥʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʬʠʟʠʦʣʦʛʠʠ ʣʠʧʳ 
ʢʘʢ ʤʝʜʦʥʦʩʘ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠ-
ʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʥʠʞʝʥʥʳʭ ʧʦʨʦ-
ʛʦʚʳʭ ʟʥʘʯʝʥʠʡ ʜʦʣʠ ʧʳʣʴʮʳ ʧʨʠ ʠʜʝʥʪʠ-
ʬʠʢʘʮʠʠ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʤʦʥʦʬʣʦʨʥʳʭ 
ʤʝʜʦʚ. 
ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

ʨʘʟʣʠʯʠʷ ʠʤʝʶʪ ʧʨʷʤʫʶ ʩʚʷʟʴ ʩ ʧʳʣʴʮʝ-
ʚʳʤ ʩʦʩʪʘʚʦʤ. ʅʘʧʨʠʤʝʨ, ʪʝʤʥʳʡ ʮʚʝʪ ʠ 
ʪʝʨʧʢʦʩʪʴ ʛʨʝʯʠʰʥʦʛʦ ʤʸʜʘ ʘʩʩʦʮʠʠʨʦʚʘ-
ʥʳ ʩ ʧʦʣʠʬʝʥʦʣʴʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ, 
ʠʩʪʦʯʥʠʢʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 
ʥʝʢʪʘʨ, ʥʦ ʠ ʧʳʣʴʮʘ ʛʨʝʯʠʭʠ. ʉʧʝʮʠʬʠʯʝ-
ʩʢʠʡ ʘʨʦʤʘʪ ʣʠʧʦʚʦʛʦ ʤʸʜʘ ʦʙʫʩʣʦʚʣʝʥ 
ʣʝʪʫʯʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʥʝʢʪʘʨʘ, ʦʜʥʘʢʦ 
ʥʘʣʠʯʠʝ ʧʳʣʴʮʳ ʜʨʫʛʠʭ ʨʘʩʪʝʥʠʡ 
(ʤʘʣʠʥʳ, ʠʚʳ) ʚ ʩʧʝʢʪʨʝ ʦʙʦʛʘʱʘʝʪ ʝʛʦ 
ʦʪʪʝʥʢʘʤʠ. 
ʇʳʣʴʮʝʚʦʡ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʝʥ ʥʝ 

ʪʦʣʴʢʦ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʦʥʦʬʣʦʨʥʳʭ 
ʤʝʜʦʚ, ʥʦ ʠ ʜʣʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʠʚʷʟʢʠ 
ʧʦʣʠʬʣʦʨʥʳʭ ʦʙʨʘʟʮʦʚ (ʥʘʣʠʯʠʝ ʧʳʣʴʮʳ 
Calluna vulgaris ʜʣʷ ʚʝʨʝʩʢʦʚʳʭ ʫʛʦʜʠʡ, 
Quercus ʜʣʷ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ). 
ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠʤʝʶʪ ʧʨʘʢʪʠʯʝ-

ʩʢʫʶ ʮʝʥʥʦʩʪʴ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʘʮʠʦʥʘʣʴ-
ʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʤʸʜ, 
ʘ ʪʘʢʞʝ ʜʣʷ ʙʦʨʴʙʳ ʩ ʬʘʣʴʩʠʬʠʢʘʮʠʝʡ. 
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ABSTRACT 
In this work, a comprehensive study of 

75 samples of floral honey of various botani-
cal origin (buckwheat, sunflower, lime, for-
est and meadow grasses) was carried out in 
order to establish a correlation between pol-
len composition, physico-chemical parame-
ters and organoleptic properties. Microscop-
ic pollen analysis was used to determine the 
dominant botanical origin, calculate the total 
content of pollen grains (OSPZ), and deter-
mine the qualitative composition of pollen in 
honey samples. In parallel, the main physico
-chemical parameters were determined: wa-
ter mass fraction, water activity (Aw), acidi-
ty, diastase number, hydroxymethylfurfural 
(HMP) content and electrical conductivity. 
The organoleptic assessment included the 
determination of color, aroma, taste, con-
sistency and crystallization. As a result of 
the conducted research, it was established 
that monoflora honeys (buckwheat, sunflow-
er, lime) have a clearly defined pollen com-
position with a dominant pollen content of 
more than 45% and a specific set of charac-
teristics. A high WSP (>80,000 grains/ 10 g) 
correlates with an increased ash content and 
electrical conductivity, which is especially 
typical for honey with a predominance of 
pollen from plants of the Asteraceae and 
Fabaceae families. As a result of the evalua-
tion of organoleptic characteristics, it was 
determined that each group of honey sam-
ples had a specific profile. In addition, pol-
len analysis is effective not only for authen-
ticating monoflora honeys, but also for geo-
graphically linking polyflora samples. The 
data obtained are of practical value for the 
development and refinement of national and 
international standards for honey, to combat 
counterfeiting. 
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ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʩʚʠʥʦʚʦʜʩʪʚʝ ʙʳʩʪʨʦ-

ʛʦ ʧʦʚʳʰʝʥʠʷ ʤʷʩʥʦʩʪʠ ʦʪʢʘʨʤʣʠʚʘʝʤʦʛʦ 
ʧʦʤʝʩʥʦʛʦ ʤʦʣʦʜʥʷʢʘ, ʯʪʦ ʚ ʦʩʦʙʝʥʥʦʩʪʠ 
ʚʘʞʥʦ ʥʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʦʪʢʦʨʤʘ, 
ʢʦʛʜʘ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ 
ʢʘʯʝʩʪʚʝʥʥʳʝ ʤʷʩʥʳʝ ʪʫʰʠ ʧʦ ʜʦʩʪʠʞʝ-
ʥʠʠ ʞʠʚʦʪʥʳʤʠ ʞʠʚʦʡ ʤʘʩʩʳ ʩʚʳʰʝ 100 
ʢʛ, ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘ 
ʬʠʥʘʣʴʥʦʤ ʵʪʘʧʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʢʨʝ-
ʱʠʚʘʥʠʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʦʪʮʦʚʩʢʠʭ ʧʦ-
ʨʦʜ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚ-
ʥʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʘʯʝʩʪʚ [9].  ʇʨʠ 
ʵʪʦʤ ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʤʷʩʥʦʡ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʪʦʤʢʦʚ ʛʣʘʚʝʥʩʪʚʫʶ-
ʱʝʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʛʝʥʦʪʠʧ ʚʚʦʜʠʤʳʭ 
ʚ ʩʭʝʤʫ ʩʢʨʝʱʠʚʘʥʠʷ ʨʦʜʠʪʝʣʝʡ, ʥʘʭʦʜʷ-
ʱʠʡ ʩʚʦʝ ʚʳʨʘʞʝʥʠʝ ʚ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 
ʠʭ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʦʨʦʜʘʤ [1, 2]. 
ʋʣʫʯʰʝʥʠʝ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʚʳ-

ʚʝʜʝʥʠʝ ʥʦʚʳʭ ʧʦʨʦʜ ʩʚʠʥʝʡ, ʚʩʝ ʙʦʣʝʝ 
ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦ ʚʳʨʘʞʝʥʥʦʩʪʠ ʠʭ 
ʤʷʩʥʳʭ ʢʘʯʝʩʪʚ, ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ 
ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʨʦʜʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 
ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʪʨʘ-
ʥʘʭ ʩ ʨʘʟʚʠʪʳʤ ʩʚʠʥʦʚʦʜʩʪʚʦʤ ʚ ʧʨʦʜʦʣ-
ʞʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʪʨʝʭ ʜʝʩʷʪʠʣʝʪʠʡ [4, 7].   
ɺ ʩʚʝʪʝ ʵʪʦʛʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʘʣʴ-

ʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʩʚʠʥʦʚʦʜʩʪʚʘ ɹʝʣʘʨʫʩʠ 
ʩʘʤʳʤ ʥʠʟʢʦʟʘʪʨʘʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 
ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʤʠʨʦʚʳʭ ʜʦʩʪʠʞʝ-
ʥʠʡ ʚ ʵʪʦʡ ʦʪʨʘʩʣʠ ʚ ʨʘʙʦʪʝ ʧʦ ʧʦʚʳʰʝ-
ʥʠ ʁʧʨʦʜʫʢʪʠʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʞʠʚʦʪʥʳʭ 
ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ [10].  ɸ ʟʥʘʯʠʪ, 
ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʩʪʫʱʝʡ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʪʨʝ-
ʙʠʪʝʣʝʡ ʚ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʤʷʩʥʦʡ 
ʩʚʠʥʠʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʦʩʥʦʚʘʥʦ ʥʘ ʚʚʝʜʝ-
ʥʠʠ ʚ ʩʭʝʤʳ ʩʢʨʝʱʠʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʠʥʦ-
ʩʪʨʘʥʥʳʭ ʚʳʩʦʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 
ʧʦʨʦʜ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘ-ʤʠ ʨʦʩʪʘ 
ʧʦʣʫʯʘʝʤʦʛʦ ʤʦʣʦʜʥʷʢʘ ʚ ʠʩʢʦʤʦʤ 
ʥʘʧʨʘʚʣʝʥʠʠ [8]. ʆʯʝʥʴ ʚʘʞʥʦʡ ʧʨʠ ʵʪʦʤ 
ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʘʷ ʦʮʝʥʢʘ ʦʩʦʙʝʥʥʦʩʪʝʡ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʷʩʥʳʭ ʢʘʯʝʩʪʚ ʨʘʩʪʫʱʝʛʦ 
ʧʦʤʝʩʥʦʛʦ ʤʦʣʦʜʥʷʢʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 
ʚʘʨʴʠʨʦʚʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʩʧʝ-
ʮʠʘʣʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʢʨʝʱʠʚʘʥʠʠ 
ʧʦʨʦʜ. ʀ ʦʩʦʙʝʥʥʦ ï ʬʠʥʘʣʴʥʦʡ ʦʪʮʦʚ-
ʩʢʦʡ [5]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʨʦʚʝʜʝʥʠʝ ʪʘʢʦʡ 
ʦʮʝʥʢʠ ʢʣʘʩʩʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ, ʧʦ ʟʥʘʯʝ-
ʥʠʷʤ ʧʦʢʘʟʘʪʝʣʝʡ ʤʷʩʥʳʭ ʢʘʯʝʩʪʚ ʫ ʧʦʣʫ-

ʯʝʥʥʳʭ ʧʨʠ ʩʢʨʝʱʠʚʘʥʠʠ ʞʠʚʦʪʥʳʭ ʧʦ 
ʜʦʩʪʠʞʝʥʠʠ ʠʤʠ ʧʨʝʜʫʙʦʡʥʦʡ ʤʘʩʩʳ 100 
ʢʛ, ʥʝ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʚʩʝ ʦʩʦʙʝʥʥʦʩʪʠ 
ʜʠʥʘʤʠʢʠ ʨʦʩʪʘ ʤʳʰʝʯʥʦʡ ʠ ʦʪʣʦʞʝʥʠʷ 
ʞʠʨʦʚʦʡ ʪʢʘʥʝʡ.  
ʆʯʝʚʠʜʥʦ, ʯʪʦ ʪʦʯʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨ-

ʥʦʩʪʴ ʦʮʝʥʢʠ ʤʷʩʥʳʭ ʢʘʯʝʩʪʚ ʧʦʚʳʩʠʪʩʷ 
ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʧʦʜʭʦʜʝ ʢ ʜʘʥʥʦʡ ʧʨʦ-
ʙʣʝʤʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʤ ʦʜʥʦʚʨʝʤʝʥʥʳʡ 
ʫʯʝʪ ʜʠʥʘʤʠʢʠ ʨʦʩʪʘ ʤʳʰʝʯʥʦʡ ʞʠʨʦʚʦʡ 
ʪʢʘʥʝʡ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʮʝʥʠʚʘʝʤʳʭ 
ʤʝʞʧʦʨʦʜʥʳʭ ʩʦʯʝʪʘʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʧʦ-
ʚʳʰʝʥʠʷ ʞʠʚʦʡ ʤʘʩʩʳ ʩʘʤʠʭ ʦʪʢʘʨʤʣʠʚʘ-
ʝʤʳʭ ʞʠʚʦʪʥʳʭ.  
ɺ ʰʠʨʦʢʦʤ ʩʧʝʢʪʨʝ ʦʙʣʘʩʪʝʡ ʥʘʫʢʠ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʙʠʦʣʦʛʠʠ, ʯʪʦʙʳ ʚʳʷʚʠʪʴ 
ʩʫʱʝʩʪʚʫʶʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʦʧʨʝʜʝ-
ʣʠʪʴ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʦ-
ʮʝʩʩʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 
ʤʝʪʦʜʳ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ [3, 
6].  
ɺʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʷʚʣʝʥʠʷ, ʩʚʷʟʘʥ-

ʥʳʝ ʩ ʨʦʩʪʦʤ ʤʳʰʝʯʥʦʡ ʠ ʥʘʢʦʧʣʝʥʠʝʤ 
ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʚ ʪʝʣʝ ʫ ʦʪʢʘʨʤʣʠʚʘʝʤʳʭ 
ʩʚʠʥʝʡ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʨʦʩʪʘ, ʠʤʝʶʪ ʚ ʧʨʠ-
ʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ, ʚ ʨʝ-
ʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʪʢʣʦʥʝʥʠʝ ʚ ʪʫ ʠʣʠ ʠʥʫʶ 
ʩʪʦʨʦʥʫ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʠʚ-
ʥʦʛʦ ʧʨʠʟʥʘʢʘ ʦʙʫʩʣʦʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝʤ 
ʩʚʷʟʘʥʥʦʛʦ ʩ ʥʠʤ ʬʘʢʪʦʨʥʦʛʦ, ʫʩʪʘʥʦʚʠʪʴ 
ʚʝʨʦʷʪʥʳʝ ʟʥʘʯʝʥʠʷ ʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩ 
ʧʦʤʦʱʴʶ ʠʟʚʝʩʪʥʳʭ ʟʥʘʯʝʥʠʡ ʜʨʫʛʦʛʦ 
ʧʦʤʦʛʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʨʝʛʨʝʩʩʠʦʥ-
ʥʦʛʦ ʘʥʘʣʠʟʘ [3, 5]. 
ʎʝʣʴʶ ʨʘʙʦʪʳ ̫ ʚʠʣʦʩʴ ʧʨʦʚʝʜʝʥʠʝ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 
ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʫ ʦʪʢʘʨʤʣʠʚʘʝ-
ʤʦʛʦ ʤʦʣʦʜʥʷʢʘ ʩʚʠʥʝʡ ʚ ʜʠʥʘʤʠʢʝ ʧʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ 
ʘʥʘʣʠʟʘ, ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯʠʡ ʚ ʜʠʥʘʤʠʢʝ 
ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʦʦʪʥʦʰʝʥʠʷ ʚ 
ʪʫʰʘʭ ʤʳʰʝʯʥʦʡ ʠ ʞʠʨʦʚʦʡ ʪʢʘʥʝʡ ʚ 
ʧʨʦʮʝʩʩʝ ʫʚʝʣʠʯʝʥʠʷ ʞʠʚʦʡ ʤʘʩʩʳ ʞʠ-
ʚʦʪʥʳʭ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʟʨʘʙʦʪʢʦʡ ʩʝ-
ʣʝʢʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ ʧʦʩʣʝʫʙʦʡʥʦʡ ʠ 
ʧʨʠʞʠʟʥʝʥʥʦʡ ʦʮʝʥʢʠ ʝʛʦ ʤʷʩʥʳʭ ʢʘ-
ʯʝʩʪʚ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ / MA-
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ʤʷʩʥʳʭ ʢʘʯʝʩʪʚ ʫ ʧʦʜʦʧʳʪʥʦʛʦ ʤʦʣʦʜʥʷ-
ʢʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʭʦʜʝ ʢʦʥʪʨʦʣʴʥʳʭ 
ʫʙʦʝʚ ʞʠʚʦʪʥʳʭ, ʦʪʢʦʨʤʣʝʥʥʳʭ ʚ ʜʚʫʭ 
ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ï ʩʚʠʥʦʚʦʜʯʝ-
ʩʢʦʤ ʢʦʤʧʣʝʢʩʝ ʂʋʉʍʇ çɻʦʨʦʜʝʮè ʐʘʨ-
ʢʦʚʱʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʩʝʣʝʢʮʠʦʥʥʦ-
ʛʠʙʨʠʜʥʦʤ ʮʝʥʪʨʝ çɿʘʜʥʝʧʨʦʚʩʢʠʡè ʆʨ-
ʰʘʥʩʢʦʛʦ ʨʘʡʦʥʘ.  
ʆʙʲʝʢʪʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʩʣʫʞʠʣ, ʢʘʢ ʯʠʩʪʦʧʦʨʦʜʥʳʡ ʤʦʣʦʜ-
ʥʷʢ, ʧʨʠʥʘʜʣʝʞʘʱʠʡ ʢ ʤʘʪʝʨʠʥʩʢʠʤ ʧʦ-
ʨʦʜʘʤ ï ʙʝʣʦʨʫʩʩʢʦʡ ʤʷʩʥʦʡ (ɹʄ) ʠ ʙʝʣʦ-
ʨʫʩʩʢʦʡ ʢʨʫʧʥʦʡ ʙʝʣʦʡ (ɹʂɹ), ʪʘʢ ʠ ʜʚʫʭ-
ʧʦʨʦʜʥʳʝ ʧʦʤʝʩʠ ʦʪ ʩʦʯʝʪʘʥʠʷ ɹʂɹʭɹʄ, 
ʘ ʪʘʢʞʝ ʪʨʝʭʧʦʨʦʜʥʳʝ ʧʦʤʝʩʠ, ʧʦʣʫʯʝʥ-
ʥʳʝ ʧʨʠ ʧʦʢʨʳʪʠʠ ʤʘʪʦʢ ɹʂɹʭɹʄ ʬʠ-
ʥʘʣʴʥʳʤʠ ʭʨʷʢʘʤʠ ʧʦʨʦʜ ʥʝʤʝʮʢʠʡ ʡʦʨʢ-
ʰʠʨ (ʅʁ), ʢʘʥʘʜʩʢʠʡ ʡʦʨʢʰʠʨ (ʂʁ), 
ʥʝʤʝʮʢʠʡ ʣʘʥʜʨʘʩ (ʅʃ), ʢʘʥʘʜʩʢʠʡ ʣʘʥʜ-
ʨʘʩ (ʂʃ), ʘ ʪʘʢʞʝ ʥʝʤʝʮʢʠʡ ʜʶʨʦʢ (ʅɼ) ʠ 
ʢʘʥʘʜʩʢʠʡ ʜʶʨʦʢ (ʂɼ). ʄʦʣʦʜʥʷʢ ʦʪ ʢʘʞ-
ʜʦʛʦ ʠʟ ʠʟʫʯʝʥʥʳʭ ʧʦʨʦʜʥʳʭ ʩʦʯʝʪʘʥʠʡ 
ʠʤʝʣ ʧʨʝʜʫʙʦʡʥʫʶ ʞʠʚʫʶ ʤʘʩʩʫ ʦʪ 90 ʜʦ 
130 ʢʛ. ʂʦʣʠʯʝʩʪʚʦ ʛʦʣʦʚ ʚ ʛʨʫʧʧʘʭ ʢʦʣʝ-
ʙʘʣʦʩʴ ʦʪ 22 ʜʦ 71. 
ʊʝʭʥʦʣʦʛʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷ-

ʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʘʤʠ, ʨʘʟ-
ʨʘʙʦʪʘʥʥʳʤʠ ʫʯʝʥʳʤʠ ʈʋʇ çʅʘʫʯʥʦ-
ʧʨʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝ-
ʤʠʠ ʥʘʫʢ ɹʝʣʘʨʫʩʠ ʧʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʫè. 
ʂʦʨʤʣʝʥʠʝ ʞʠʚʦʪʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 
ʧʦʣʥʦʨʘʮʠʦʥʥʳʤʠ ʢʦʤʙʠʢʦʨʤʘʤʠ ʤʘʨʢʠ 
ʉʂ, ʧʦ ʝʜʠʥʳʤ ʩʪʘʥʜʘʨʪʥʳʤ ʨʝʮʝʧʪʫʨʘʤ, 
ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 
ʧʦʣʦʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ.  
ʄʷʩʥʳʝ ʢʘʯʝʩʪʚʘ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪ-

ʥʳʭ ʙʳʣʠ ʠʟʫʯʝʥʳ ʧʨʠʞʠʟʥʝʥʥʦ ʚ ʦʙʦʠʭ 
ʭʦʟʷʡʩʪʚʘʭ ʠ ʧʦʩʣʝ ʫʙʦʷ ï ʫ ʤʦʣʦʜʥʷʢʘ, 
ʦʪʢʦʨʤʣʝʥʥʦʛʦ ʚ ʫʩʣʦʚʠʷʭ ʉɻʎ 
çɿʘʜʥʝʧʨʦʚʩʢʠʡè. 
ʇʨʠʞʠʟʥʝʥʥʘʷ ʦʮʝʥʢʘ ʚʳʨʘʞʝʥʥʦʩʪʠ 

ʤʷʩʥʳʭ ʢʘʯʝʩʪʚ ʫ ʤʦʣʦʜʥʷʢʘ ʧʨʦʚʝʜʝʥʘ 
ʧʨʠ ʧʦʤʦʱʠ ʧʨʠʙʦʨʘ Piglog 105. ʇʨʠ 
ʵʪʦʤ ʠʟʤʝʨʷʣʘʩʴ ʪʦʣʱʠʥʘ ʧʦʜʢʦʞʥʦʛʦ 
ʰʧʠʢʘ ʠ ʚʳʩʦʪʘ ʜʣʠʥʥʝʡʰʝʡ ʤʳʰʮʳ ʩʧʠ-
ʥʳ ʚʦ II ʪʦʯʢʝ (ʥʘ ʫʨʦʚʥʝ ʪʨʝʪʴʝʛʦ-
ʯʝʪʚʝʨʪʦʛʦ ʨʝʙʨʘ ʦʪ ʟʘʜʥʝʡ ʯʘʩʪʠ ʛʨʫʜʥʦʡ 
ʢʣʝʪʢʠ ʧʨʠ ʦʪʩʪʫʧʝ ʦʪ ʩʝʨʝʜʠʥʳ ʩʧʠʥʳ ʚ 
7 ʩʤ).  
ɼʠʥʘʤʠʢʘ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʧʦʚʳ-

ʰʘʶʱʝʡʩʷ ʞʠʚʦʡ ʤʘʩʩʦʡ ʠ ʟʥʘʯʝʥʠʷʤʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʮʝʥʪʥʦʡ ʜʦʣʠ ʪʦʣʱʠʥʳ 
ʰʧʠʢʘ ʚ ʩʫʤʤʝ ʝʛʦ ʪʦʣʱʠʥʳ ʠ ʚʳʩʦʪʳ 
ʜʣʠʥʥʝʡʰʝʡ ʤʳʰʮʳ ʩʧʠʥʳ (ʚ ʤʤ) ʚ ʪʦʯʢʝ 
ʠʟʤʝʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʮʝʥʪʥʦʡ ʜʦʣʠ ʚʳ-
ʩʦʪʳ ʜʣʠʥʥʝʡʰʝʡ ʤʳʰʮʳ ʚ ʵʪʦʡ ʞʝ ʩʫʤ-
ʤʝ ʙʳʣʘ ʦʪʨʘʞʝʥʘ ʚ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ, 
ʚʳʚʝʜʝʥʥʳʭ ʜʣʷ ʢʘʞʜʦʛʦ ʩʦʯʝʪʘʥʠʷ ʧʦ-
ʨʦʜ. 
ʇʦʩʣʝ ʫʙʦʷ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʙʚʘʣʢʘ ʠʭ ʪʫʰ ʩ ʦʧʨʝʜʝ-
ʣʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʚ ʥʠʭ ʤʳʰʝʯʥʦʡ ʠ 
ʞʠʨʦʚʦʡ ʪʢʘʥʝʡ. ʏʪʦʙʳ ʜʠʬʬʝʨʝʥʮʠʨʦ-
ʚʘʪʴ ʚʣʠʷʥʠʝ ʧʦʨʦʜʳ ʦʪʮʘ ʥʘ ʜʠʥʘʤʠʢʫ 
ʤʷʩʥʳʭ ʢʘʯʝʩʪʚ ʦʪʢʦʨʤʦʯʥʦʛʦ ʤʦʣʦʜʥʷʢʘ 
ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʝʛʦ ʞʠʚʦʡ ʤʘʩʩʳ, ʤʳ ʧʨʦ-
ʚʝʣʠ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʠʟʫʯʘʝʤʳʭ ʧʦʨʦʜʥʳʭ 
ʩʦʯʝʪʘʥʠʡ ʦʜʥʦʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥ-
ʥʳʡ ʘʥʘʣʠʟ, ʚ ʢʦʪʦʨʦʤ ʜʝʡʩʪʚʫʶʱʠʤ ʬʘʢ-
ʪʦʨʦʤ ʚʳʩʪʫʧʘʣʘ ʠʟʤʝʥʷʶʱʘʷʩʷ ʧʨʝʜ-
ʫʙʦʡʥʘʷ ʤʘʩʩʘ ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ (ʦʪ 
90 ʜʦ 125 ʢʛ), ʘ ʢʘʢ ʨʝʟʫʣʴʪʘʪʠʚʥʳʝ ʧʨʠ-
ʟʥʘʢʠ ʫʯʠʪʳʚʘʣʠʩʴ ʬʘʢʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘ-
ʥʠʝ ʚ ʪʫʰʘʭ ʤʷʩʘ (ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ) ʠ 
ʩʘʣʘ (ʞʠʨʦʚʦʡ ʪʢʘʥʠ). 
ɿʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚ 

ʪʫʰʘʭ ʤʦʣʦʜʥʷʢʘ ʠʟʫʯʘʝʤʳʭ ʩʦʯʝʪʘʥʠʡ 
ʤʳʰʝʯʥʦʡ ʠ ʞʠʨʦʚʦʡ ʪʢʘʥʝʡ ʦʪ ʧʦʚʳʰʝ-
ʥʠʷ ʝʛʦ ʧʨʝʜʫʙʦʡʥʦʡ ʤʘʩʩʳ ʩ 90 ʜʦ 130 ʢʛ 
ʚ ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʦʪʢʦʨʤʘ ʙʳʣʘ 
ʦʪʨʘʞʝʥʘ ʠ ʚ ʚʳʚʝʜʝʥʥʳʭ ʫʨʘʚʥʝʥʠʷʭ 
ʨʝʛʨʝʩʩʠʠ, ʧʨʠʚʝʜʝʥʥʳʭ ʢ ʝʜʠʥʦʡ ʩʠʩʪʝʤʝ 
ʢʦʦʨʜʠʥʘʪ. ɼʣʷ ʵʪʦʛʦ ʥʘʠʚʳʩʰʠʤ ʟʥʘʯʝ-
ʥʠʷʤ ʚ ʚʳʙʦʨʢʘʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʜʝʣʴʥʦʛʦ 
ʚʝʩʘ ʤʳʰʝʯʥʦʡ ʠ ʞʠʨʦʚʦʡ ʪʢʘʥʝʡ ʙʳʣʦ 
ʧʨʠʩʚʦʝʥʦ ʟʥʘʯʝʥʠʝ 100 %, ʘ ʦʩʪʘʣʴʥʳʤ ï 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʠʞʝ, ʩʦʦʙʨʘʟʥʦ ʠʭ ʚʝʣʠ-
ʯʠʥʝ. ɺʩʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʧʨʦʚʦ-
ʜʠʣʠʩʴ ʥʘ ʇʕɺʄ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ 
çMicrosoft Office Excelè. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʚʣʠʷʥʠʷ ʞʠʚʦʡ ʤʘʩʩʳ ʯʠʩʪʦʧʦʨʦʜʥʦʛʦ ʠ 
ʧʦʤʝʩʥʦʛʦ ʤʦʣʦʜʥʷʢʘ, ʦʪʢʦʨʤʣʝʥʥʦʛʦ ʚ 
ʫʩʣʦʚʠʷʭ ʉɻʎ çɿʘʜʥʝʧʨʦʚʩʢʠʡè ʧʨʝʜ-
ʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

(ʪʘʙʣʠʮʘ 1), ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦʣʷ ʚʣʠʷ-
ʥʠʷ ʠʟʤʝʥʝʥʠʷ ʧʨʝʜʫʙʦʡʥʦʡ ʤʘʩʩʳ ʯʠʩʪʦ-
ʧʦʨʦʜʥʳʭ ʞʠʚʦʪʥʳʭ ɹʄ ʠ ʪʨʝʭʧʦʨʦʜʥʳʭ 
ʧʦʤʝʩʝʡ (ɹʂɹʭɹʄ)ʭɹɼ ʩ 95 ʜʦ 125 ʢʛ ʥʘ 
ʢʦʣʠʯʝʩʪʚʦ ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʪʫʰʝ ʤʷʩʘ 
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ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʞʠʚʦʡ ʤʘʩʩʳ  
ʯʠʩʪʦʧʦʨʦʜʥʦʛʦ ʠ ʧʦʤʝʩʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʨʘʟʥʳʭ ʧʦʨʦʜʥʳʭ ʩʦʯʝʪʘʥʠʡ  

ʥʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʤʷʩʥʳʭ ʢʘʯʝʩʪʚ (ʉɻʎ çɿʘʜʥʝʧʨʦʚʩʢʠʡè) 

ʈʝʟʫʣʴʪʘʪʠʚʥʳʝ 
ʧʨʠʟʥʘʢʠ 

  

ʇʦʢʘʟʘʪʝʣʠ 

ʜʦʣʷ ʚʣʠʷʥʠʷ 
ʫʯʪʝʥʥʦʛʦ  
ʬʘʢʪʦʨʘ (ɖ2) 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ 
ʚʣʠʷʥʠʷ 
ʫʯʪʝʥʥʦʛʦ 
ʬʘʢʪʦʨʘ (F) 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ 
(ʈ) 

ʉɻʎ çɿʘʜʥʝʧʨʦʚʩʢʠʡè 

ɹʂɹ (n=37) 

ʂʦʣʠʯʝʩʪʚʦ ʤʷʩʘ ʚ ʪʫʰʝ, ʢʛ 0,91 59,46 ʈÒ0,001 

ʂʦʣʠʯʝʩʪʚʦ ʩʘʣʘ ʚ ʪʫʰʝ, ʢʛ 0,94 104,55 ʈÒ0,001 

ɹʄ (n=34) 

ʂʦʣʠʯʝʩʪʚʦ ʤʷʩʘ ʚ ʪʫʰʝ, ʢʛ 0,94 82,95 ʈÒ0,001 

ʂʦʣʠʯʝʩʪʚʦ ʩʘʣʘ ʚ ʪʫʰʝ, ʢʛ 0,93 74,77 ʈÒ0,001 

ɹʂɹʭɹʄ (n=33) 

ʂʦʣʠʯʝʩʪʚʦ ʤʷʩʘ ʚ ʪʫʰʝ, ʢʛ 0,88 41,17 ʈÒ0,001 

ʂʦʣʠʯʝʩʪʚʦ ʩʘʣʘ ʚ ʪʫʰʝ, ʢʛ 0,89 43,32 ʈÒ0,001 

(ɹʂɹʭɹʄ)ʭɹɼ (n=33) 

ʂʦʣʠʯʝʩʪʚʦ ʤʷʩʘ ʚ ʪʫʰʝ, ʢʛ 0,87 36,17 ʈÒ0,001 

ʂʦʣʠʯʝʩʪʚʦ ʩʘʣʘ ʚ ʪʫʰʝ, ʢʛ 0,80 20,23 ʈÒ0,001 

ʂʋʉʍʇ çɻʦʨʦʜʝʮè: 

(ɹʂɹʭɹʄ)ʭʅʁ (n=22) 

ʂʦʣʠʯʝʩʪʚʦ ʤʷʩʘ ʚ ʪʫʰʝ, ʢʛ 0,80 12,8 ʈÒ0,001 

ʂʦʣʠʯʝʩʪʚʦ ʩʘʣʘ ʚ ʪʫʰʝ, ʢʛ 0,75 9,7 ʈÒ0,001 

(ɹʂɹʭɹʄ)ʭʅʃ (n=22) 

ʂʦʣʠʯʝʩʪʚʦ ʤʷʩʘ ʚ ʪʫʰʝ, ʢʛ 0,80 12,5 ʈÒ0,001 

ʂʦʣʠʯʝʩʪʚʦ ʩʘʣʘ ʚ ʪʫʰʝ, ʢʛ 0,67 6,5 ʈÒ0,01 

(ɹʂɹʭɹʄ)ʭʅɼ (n=22) 

ʂʦʣʠʯʝʩʪʚʦ ʤʷʩʘ ʚ ʪʫʰʝ, ʢʛ 0,84 16,8 ʈÒ0,001 

ʂʦʣʠʯʝʩʪʚʦ ʩʘʣʘ ʚ ʪʫʰʝ, ʢʛ 0,71 7,9 ʈÒ0,001 

(ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ) ʚʳʰʝ ʥʘ 1-7 ʧ. ʧ., ʯʝʤ 
ʝʝ ʜʦʣʷ ʚʣʠʷʥʠʷ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʩʘʣʘ 
(ʞʠʨʦʚʦʡ ʪʢʘʥʠ). ʊʦ ʝʩʪʴ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 
ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚʳʨʘʞʝʥʥʦʝ ʚʣʠʷʥʠʝ ʛʝ-
ʥʦʪʠʧʘ, ʘ ʚ ʯʘʩʪʥʦʩʪʠ ï ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ 
ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʪʨʝʭʧʦʨʦʜʥʦʛʦ 
ʩʢʨʝʱʠʚʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʷʩ-
ʥʦʡ ʧʦʨʦʜʳ ʜʶʨʦʢ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʷʩ-
ʥʳʭ ʢʘʯʝʩʪʚ ʞʠʚʦʪʥʳʭ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʫ 

ʤʦʣʦʜʥʷʢʘ ɹʂɹ ʠ ʜʚʫʭʧʦʨʦʜʥʳʭ ʞʠʚʦʪ-
ʥʳʭ ɹʂɹʭɹʄ ʫʩʪʘʥʦʚʣʝʥʘ ʦʙʨʘʪʥʘʷ ʪʝʥ-
ʜʝʥʮʠʷ, ʪ. ʝ. ʜʦʣʷ ʚʣʠʷʥʠʷ ʞʠʚʦʡ ʤʘʩʩʳ 
ʞʠʚʦʪʥʳʭ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʩʦʜʝʨʞʘʱʝʛʦʩʷ 
ʚ ʪʫʰʝ ʤʷʩʘ ʥʠʞʝ ʥʘ 1-3 ʧ. ʧ., ʯʝʤ ʜʦʣʷ ʝʝ 
ʚʣʠʷʥʠʷ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʩʘʣʘ. ʕʪʦ ʫʢʘʟʳ-
ʚʘʝʪ ʥʘ ʩʢʣʦʥʥʦʩʪʴ ʜʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʢ 
ʙʦʣʴʰʝʤʫ ʦʩʘʣʠʚʘʥʠʶ ʚ ʭʦʜʝ ʟʘʢʣʶʯʠ-
ʪʝʣʴʥʦʛʦ ʵʪʘʧʘ ʦʪʢʦʨʤʘ. 

ɺ ʪʨʝʭʧʦʨʦʜʥʦʤ ʩʦʯʝʪʘʥʠʠ, ʛʜʝ ʥʘ 
ʬʠʥʘʣʴʥʦʤ ʵʪʘʧʝ ʩʢʨʝʱʠʚʘʥʠʷ ʠʩʧʦʣʴʟʦ-
ʚʘʣʠʩʴ ʭʨʷʢʠ ʧʦʨʦʜ ʥʝʤʝʮʢʠʡ ʜʶʨʦʢ, ʜʦ-
ʣʷ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʷ ʧʨʝʜʫʙʦʡʥʦʡ ʤʘʩ-
ʩʳ ʞʠʚʦʪʥʳʭ ʩ 95 ʜʦ 125 ʢʛ ʥʘ ʢʦʣʠʯʝʩʪʚʦ 
ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʪʫʰʝ ʤʷʩʘ (ʤʳʰʝʯʥʦʡ 
ʪʢʘʥʠ) ʚʳʰʝ ʥʘ 4 ʧ. ʧ., ʯʝʤ ʚ ʩʦʯʝʪʘʥʠʷʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʭʨʷʢʦʚ ʧʦʨʦʜ ʥʝʤʝʮʢʠʡ 
ʡʦʨʢʰʠʨ ʠ ʥʝʤʝʮʢʠʡ ʣʘʥʜʨʘʩ. ʋʩʪʘʥʦʚʣʝ-
ʥʘ ʪʘʢʞʝ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʜʦʣʠ 
ʚʣʠʷʥʠʷ ʫʚʝʣʠʯʠʚʘʶʱʝʡʩʷ ʞʠʚʦʡ ʤʘʩʩʳ 
ʞʠʚʦʪʥʳʭ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʩʘʣʘ (ʞʠʨʦʚʦʡ 
ʪʢʘʥʠ) ʚ ʩʦʯʝʪʘʥʠʠ, ʛʜʝ ʥʘ ʬʠʥʘʣʴʥʦʤ 
ʵʪʘʧʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʭʨʷʢʠ ʧʦʨʦʜ 
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ʜʶʨʦʢ ʠ ʣʘʥʜʨʘʩ ï ʥʘ 4-8 ʧ. ʧ., ʚ ʩʨʘʚʥʝ-
ʥʠʠ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʭʨʷ-
ʢʦʚ ʧʦʨʦʜʳ ʡʦʨʢʰʠʨ. 
ɸʥʘʣʠʟ ʫʨʘʚʥʝʥʠʡ ʨʝʛʨʝʩʩʠʠ, ʦʪʨʘʞʘ-

ʶʱʠʭ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ 
ʧʨʝʜʫʙʦʡʥʦʡ ʞʠʚʦʡ ʤʘʩʩʳ ʤʦʣʦʜʥʷʢʘ ʩ 
ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʪʫʰʘʭ ʞʠʚʦʪʥʳʭ ʤʳʰʝʯ-
ʥʦʡ ʠ ʞʠʨʦʚʦʡ ʪʢʘʥʝʡ, ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦ-
ʚʠʪʴ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʥʠʞʝʥʠʷ ʫʜʝʣʴ-
ʥʦʛʦ ʚʝʩʘ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʠ ʫʚʝʣʠʯʝʥʠʝ 
ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʞʠʨʦʚʦʡ ʚ ʪʫʰʘʭ ʞʠʚʦʪ-
ʥʳʭ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʠʭ ʞʠʚʦʡ ʤʘʩʩʳ ʜʝ-
ʪʝʨʤʠʥʠʨʫʝʪʩʷ ʤʝʞʧʦʨʦʜʥʳʤ ʩʦʯʝʪʘʥʠ-
ʝʤ.  
ɻʨʘʬʠʢʠ, ʦʧʠʩʳʚʘʝʤʳʝ ʫʨʘʚʥʝʥʠʷʤʠ 

ʨʝʛʨʝʩʩʠʠ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʪʫ-
ʰʘʭ ʤʳʰʝʯʥʦʡ ʠ ʞʠʨʦʚʦʡ ʪʢʘʥʝʡ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʧʦʚʳʰʝʥʠʷ ʞʠʚʦʡ ʤʘʩʩʳ ʤʦʣʦʜ-

ʥʷʢʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʝʜʠʥʦʡ ʩʠʩʪʝʤʝ ʢʦ-
ʦʨʜʠʥʘʪ, ʦʙʷʟʘʪʝʣʴʥʦ ʙʫʜʫʪ ʧʝʨʝʩʝʢʘʪʴʩʷ. 
ʇʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ 
ʧʝʨʝʩʝʯʝʥʠʷ ʛʨʘʬʠʢʦʚ ʧʦ ʦʩʠ ʍ ʟʘʚʠʩʠʪ 
ʦʪ ʫʛʣʦʚ ʠʭ ʧʘʜʝʥʠʷ ʠ ʚʦʩʭʦʞʜʝʥʠʷ, ʚ 
ʚʝʣʠʯʠʥʝ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪ ʩʚʦʝ ʤʘʪʝʤʘ-
ʪʠʯʝʩʢʦʝ ʦʪʨʘʞʝʥʠʝ ʩʧʦʩʦʙʥʦʩʪʴ ʞʠʚʦʪ-
ʥʳʭ ʠʟʫʯʘʝʤʳʭ ʩʦʯʝʪʘʥʠʡ ʩʦʭʨʘʥʷʪʴ ʩʚʦʠ 
ʤʷʩʥʳʝ ʢʘʯʝʩʪʚʘ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʣʠʙʦ 
ʩʥʠʞʘʪʴ ʠʭ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʞʠʚʦʡ 
ʤʘʩʩʳ. ʏʪʦʙʳ ʩʥʠʟʠʪʴ ʛʨʦʤʦʟʜʢʦʩʪʴ ʪʝʢ-
ʩʪʘ ʩʪʘʪʴʠ ʤʳ ʥʝ ʧʨʠʚʦʜʠʤ ʛʨʘʬʠʢʠ ʧʦ 
ʚʩʝʤ ʩʦʯʝʪʘʥʠʷʤ, ʦʛʨʘʥʠʯʠʚʰʠʩʴ ʜʣʷ 
ʧʨʠʤʝʨʘ ʛʨʘʬʠʢʘʤʠ ʧʦ ʪʨʝʭʧʦʨʦʜʥʳʤ 
ʧʦʤʝʩʷʤ ʠʟ ʂʋʉʍʇ çɻʦʨʦʜʝʮè, ʥʘ ʢʦʪʦ-
ʨʳʭ ʷʚʩʪʚʝʥʥʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚʳʷʚʣʝʥ-
ʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ (ʈʠʩʫʥʦʢ 1). 

            (ɹʂɹʭɹʄ)ʭʅʁ                                                (ɹʂɹʭɹʄ)ʭʅʃ 

 
                                                  (ɹʂɹʭɹʄ)ʭʅɼ            

 
ʈʠʩʫʥʦʢ 1 ï ʉʦʦʪʥʦʰʝʥʠʝ ʜʠʥʘʤʠʢʠ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʤʷʩʘ ʠ ʩʘʣʘ ʚ ʪʫʰʘʭ  
ʪʨʝʭʧʦʨʦʜʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʞʠʚʦʡ ʤʘʩʩʳ (ʂʋʉʍʇ çɻʦʨʦʜʝʮè) 
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ʉɻʎ çɿʘʜʥʝʧʨʦʚʩʢʠʡè: 

ɹʂɹ 
ʫ1 = 0,9459ʭ - 
21,543 

ʫ2 = -0,4605ʭ + 
143,54 
ʭ = 117 

ɹʄ 
ʫ1 = 0,7063ʭ + 
10,072 

ʫ2 = -0,2854ʭ + 
126,16 
ʭ = 117 

ɹʂɹʭɹʄ 
ʫ1 = 0,8355ʭ - 
5,8645 

ʫ2 = -0,3766ʭ + 
134,73 
ʭ = 116 

(ɹʂɹʭɹʄ) 
ʫ1 = 0,6203ʭ + 
14,424 

ʫ2 = -0,1962ʭ + 
114,01 
ʭ = 122 

(ɹʂɹʭɹʄ)ʭʅʁ 
ʫ1 = 0,8902ʭ - 17,736 
ʫ2 = -0,3123ʭ + 127,02 

ʭ = 121 

(ɹʂɹʭɹʄ)ʭʅʃ 
ʫ1 = 0,8475ʭ - 14,093 
ʫ2 = -0,3309ʭ + 129,61 

ʭ = 122 

(ɹʂɹʭɹʄ)ʭʅɼ 
ʫ1 = 1,0598ʭ - 45,749 
ʫ2 = -0,3459ʭ + 130,93 

ʭ = 125 

ʂʋʉʍʇ çɻʦʨʦʜʝʮè: 

ʉʪʨʝʤʣʝʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʦʨʜʠʥʘʪʳ ʍ 
ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʛʨʘʬʠʢʦʚ ʢ ʧʦʚʳʰʝ-
ʥʠʶ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʧʦʩʦʙʥʦʩʪʠ ʞʠ-
ʚʦʪʥʳʭ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʩʦʭʨʘ-
ʥʷʪʴ ʤʷʩʥʳʝ ʢʘʯʝʩʪʚʘ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ 
ʚ ʭʦʜʝ ʧʦʚʳʰʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʞʠʚʦʡ 
ʤʘʩʩʳ, ʠ ʥʘʦʙʦʨʦʪ. 
ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʠʪʴ ʪʦʯʥʦʝ 

ʟʥʘʯʝʥʠʝ ʢʦʦʨʜʠʥʘʪʳ ʍ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝ-
ʥʠʷ ʛʨʘʬʠʢʦʚ ʧʦʟʚʦʣʠʣʦ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤ 
ʫʨʘʚʥʝʥʠʡ ʨʝʛʨʝʩʩʠʠ ʠʟʤʝʥʝʥʠʷ ʫʜʝʣʴʥʦ-
ʛʦ ʚʝʩʘ ʤʳʰʝʯʥʦʡ ʠ ʞʠʨʦʚʦʡ ʪʢʘʥʝʡ ʧʨʠ 
ʫʚʝʣʠʯʝʥʠʠ ʞʠʚʦʡ ʤʘʩʩʳ ʞʠʚʦʪʥʳʭ, ʚʳ-
ʚʝʜʝʥʥʳʭ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʧʦʨʦʜʥʳʭ ʩʦʯʝ-
ʪʘʥʠʡ.  
ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʢʦʦʨʜʠ-

ʥʘʪ ʍ ʫ ʤʦʣʦʜʥʷʢʘ ʨʘʟʥʳʭ ʩʦʯʝʪʘʥʠʡ ʧʦʟ-
ʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʪʨʝʭʧʦʨʦʜʥʳʝ ʞʠ-
ʚʦʪʥʳʝ (ɹʂɹʭɹʄ)ʭʅʁ, (ɹʂɹʭɹʄ)ʭʅʃ, 
(ɹʂɹʭɹʄ)ʭɹɼ ʠ (ɹʂɹʭɹʄ)ʭʅɼ ʠʤʝʶʪ 
ʧʦʚʳʰʝʥʠʝ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʦ 
121-125, ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʚ 
ʦʩʪʘʣʴʥʳʭ ʧʦʨʦʜʥʳʭ ʩʦʯʝʪʘʥʠʷʭ ï 116-
117, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʢ 
ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʤʫ ʩʦʭʨʘʥʝʥʠʶ ʚʳʩʦʢʦʛʦ 
ʫʨʦʚʥʷ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʠ ʦʜʥʦ-
ʚʨʝʤʝʥʥʦʤ ʧʦʥʠʞʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 
ʦʩʘʣʠʚʘʥʠʷ ʩ ʧʦʚʳʰʝʥʠʝʤ ʞʠʚʦʡ ʤʘʩʩʳ. 
ʅʘʠʣʫʯʰʠʤ ʧʦ ʚʳʨʘʞʝʥʥʦʩʪʠ ʤʷʩʥʳʭ 
ʢʘʯʝʩʪʚ ʩʨʝʜʠ ʩʦʯʝʪʘʥʠʡ ʠʟ ʂʉʋʇ ʉɻʎ 
çɿʘʜʥʝʧʨʦʚʩʢʠʡè ʙʳʣʦ (ɹʂɹʭɹʄ)ʭɹɼ, ʘ 
ʩʨʝʜʠ ʩʦʯʝʪʘʥʠʡ ʠʟ ʩʚʠʥʦʢʦʤʧʣʝʢʩʘ 
çɻʦʨʦʜʝʮè ï (ɹʂɹʭɹʄ)ʭʅɼ.  
ɺ ʠʪʦʛʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ 

ʯʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʠʝ ʢʦʦʨʜʠʥʘʪʳ ʍ ʪʦʯʢʠ 
ʧʝʨʝʩʝʯʝʥʠʷ ʛʨʘʬʠʢʦʚ ʨʝʛʨʝʩʩʠʠ ʫʜʝʣʴʥʦ-
ʛʦ ʚʝʩʘ ʤʳʰʝʯʥʦʡ ʠ ʞʠʨʦʚʦʡ ʪʢʘʥʝʡ ʚ 

ʪʫʰʘʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʝʜʫʙʦʡʥʦʡ ʤʘʩ-
ʩʝ ʞʠʚʦʪʥʳʭ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʢʨʠʪʝʨʠʝʤ 
ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ʤʷʩʥʳʭ ʢʘʯʝʩʪʚ ʩʚʠʥʝʡ 
ʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʮʠʬʨʦʚʦʛʦ 
ʠʥʜʝʢʩʘ ʧʨʠ ʦʪʙʦʨʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʤʷʩʥʦ-
ʩʪʠ. 
ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʨʦʚʝʜʝʥʠʝ ʪʘʢʦʡ 

ʦʮʝʥʢʠ ʩʚʷʟʘʥʦ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʪʨʫʜʦ-
ʟʘʪʨʘʪʘʤʠ. ɿʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʠʪʴ ʧʨʦ-
ʮʝʩʩ ʚʳʷʚʣʝʥʠʷ ʣʫʯʰʠʭ ʧʦ ʧʨʦʷʚʣʝʥʠʶ 
ʤʷʩʥʳʭ ʢʘʯʝʩʪʚ ʩʦʯʝʪʘʥʠʡ ʠ ʦʪʜʝʣʴʥʳʭ 
ʧʦʨʦʜ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʞʠʟ-
ʥʝʥʥʦ ʚʟʷʪʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʩʦʪʳ ʜʣʠʥ-
ʥʝʡʰʝʡ ʤʳʰʮʳ ʩʧʠʥʳ ʠ ʪʦʣʱʠʥʳ ʧʦʜ-
ʢʦʞʥʦʛʦ ʰʧʠʢʘ, ʧʦʩʢʦʣʴʢʫ ʜʦʢʘʟʘʥʦ, ʯʪʦ 
ʫ ʩʚʠʥʝʡ ʦʥʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʩʦʜʝʨʞʘʥʠ-
ʝʤ ʚ ʪʝʣʝ ʞʠʚʦʪʥʳʭ ʞʠʨʦʚʦʡ ʠ ʤʳʰʝʯʥʦʡ 
ʪʢʘʥʝʡ 
ʅʘʤʠ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʨʘʟʨʘʙʦʪʘʥ-

ʥʳʝ ʥʘʤʠ ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʘʙʠʣʴʥʦʩʪʠ 
ʤʷʩʥʦʩʪʠ (ʂʉʄ) ʠʥʜʝʢʩ ʤʷʩʥʳʭ ʢʘʯʝʩʪʚ 
ʩʚʠʥʝʡ (ʀʄʂ). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 2 ʠ 3. 
ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʪʘʙʣʠʮʝ 2 ʧʦʟ-

ʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʡ ʧʨʦ-
ʮʝʥʪʥʦʡ ʜʦʣʝʡ ʚʳʩʦʪʳ ʜʣʠʥʥʝʡʰʝʡ ʤʳʰ-
ʮʳ ʩʧʠʥʳ, ʧʨʠ ʞʠʚʦʡ ʤʘʩʩʝ 90 ʢʛ ï 81,7 
%, ʘ ʟʥʘʯʠʪ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤʠ ʤʷʩʥʳʤʠ 
ʢʘʯʝʩʪʚʘʤʠ ʩʨʝʜʠ ʧʦʨʦʜʥʳʭ ʩʦʯʝʪʘʥʠʡ, 
ʦʪʢʦʨʤʣʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʉɻʎ 
çɿʘʜʥʝʧʨʦʚʩʢʠʡè, ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʤʦ-
ʣʦʜʥʷʢ ʩʦʯʝʪʘʥʠʷ (ɹʂɹʭɹʄ)ʭɹɼ. ɽʛʦ 
ʩʚʝʨʩʪʥʠʢʠ ʙʝʣʦʨʫʩʩʢʦʡ ʤʷʩʥʦʡ ʧʦʨʦʜʳ, 
ʠʤʝʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ 
ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʮʝʥʪʥʦʡ ʜʦʣʝʡ ʚʳʩʦʪʳ 
ʜʣʠʥʥʝʡʰʝʡ ʤʳʰʮʳ ʩʧʠʥʳ ʧʨʠ ʞʠʚʦʡ 
ʤʘʩʩʝ 90 ʢʛ ï 80,2 % ï ʩʫʱʝʩʪʚʝʥʥʦ ʝʛʦ 
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ʧʦʥʠʟʠʣʠ, ʜʦʩʪʠʛʥʫʚ ʤʘʩʩʳ 110 ʢʛ ï ʥʘ 
8,5 ʧ. ʧ. ʋ ʤʦʣʦʜʥʷʢʘ ʞʝ (ɹʂɹʭɹʄ)ʭɹɼ 
ʩʥʠʞʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʠ ʜʦʩʪʠ-
ʞʝʥʠʠ ʤʘʩʩʳ 110 ʢʛ ʙʳʣʦ ʤʝʥʴʰʠʤ ï 6,3 
ʧ. ʧ., ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʣʫʯʰʫʶ ʩʪʘʙʠʣʴ-
ʥʦʩʪʠ ʫ ʥʝʛʦ ʤʷʩʥʳʭ ʢʘʯʝʩʪʚ.  
ʀʟ ʤʝʞʧʦʨʦʜʥʳʭ ʩʦʯʝʪʘʥʠʡ, ʦʪʢʦʨʤ-

ʣʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʂʋʉʍʇ çɻʦʨʦʜʝʮè ʧʦ 
ʪʦʤʫ ʞʝ ʧʦʢʘʟʘʪʝʣʶ ʣʠʜʝʨʘʤʠ, ʦʢʘʟʘʣʠʩʴ 
ʪʨʝʭʧʦʨʦʜʥʳʝ ʞʠʚʦʪʥʳʝ ʩʦʯʝʪʘʥʠʡ 
(ɹʂɹʭɹʄ)ʭʅɼ ʠ (ɹʂɹʭɹʄ)ʭʂɼ. 
ʅʘʠʤʝʥʴʰʝʝ ʝʛʦ ʟʥʘʯʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʦ ʫ 
ʠʭ ʩʚʝʨʩʪʥʠʢʦʚ ʩʦʯʝʪʘʥʠʷ (ɹʂɹʭɹʄ)ʭʅʃ.  

ʊʘʙʣʠʮʘ 2 ï ʋʜʝʣʴʥʳʡ ʚʝʩ ʪʦʣʱʠʥʳ ʰʧʠʢʘ ʠ ʚʳʩʦʪʳ  
ʜʣʠʥʥʝʡʰʝʡ ʤʳʰʮʳ ʩʧʠʥʳ ʚ ʠʭ ʩʫʤʤʝ ʧʨʠ ʞʠʚʦʡ ʤʘʩʩʝ 90 ʢʛ ʠ 110 ʢʛ 

ʇʦʨʦʜʥʳʝ 
ʩʦʯʝʪʘʥʠʷ 

  
n 

ʋʨʘʚʥʝʥʠʷ 
ʨʝʛʨʝʩʩʠʠ 

ʇʨʠ ʞʠʚʦʡ ʤʘʩʩʝ  
90 ʢʛ 

ʇʨʠ ʞʠʚʦʡ ʤʘʩʩʝ 110 
ʢʛ 

ʚʳʩʦʪʘ ʜʣ. 
ʤʳʰʮʳ, 
% 

ʪʦʣʱʠʥʘ 
ʰʧʠʢʘ, 
% 

ʚʳʩʦʪʘ 
ʜʣ. ʤʳʰ-
ʮʳ, % 

ʪʦʣʱʠʥʘ 
ʰʧʠʢʘ, 
% 

ʉɻʎ çɿʘʜʥʝʧʨʦʚʩʢʠʡè 

ɹʂɹʭɹʂɹ 50 
ʫ1 = 0,2628ʭ + 93,718 
ʫ2 = 0,2628ʭ + 6,2822 

70,1 29,9 64,8 35,2 

ɹʄʭɹʄ 45 
ʋ1 = -0,4262ʭ + 118,77 
ʋ2 = 0,4262ʭ ï 18,771 

80,4 19,6 71,9 28,1 

ɹʂɹʭɹʄ 44 
ʋ1 = -0,2853ʭ + 98,075 
ʋ2 = 0,2853ʭ + 1,9255 

72,4 27,6 66,7 33,3 

(ɹʂɹʭɹʄ)ʭɹɼ 49 
ʋ1 = -0,3114ʭ + 109,69 
ʋ2 = 0,3114ʭ ï 9,6893 

81,7 18,3 75,4 
24,6 

  

ʂʋʉʍʇ çɻʦʨʦʜʝʮè 

(ɹʂɹʭɹʄ)ʭʅʁ 57 
ʋ1 = -0,238ʭ + 97,192 
ʋ2 = 0,238ʭ + 2,8081 

75,8 24,2 71,0 29,0 

(ɹʂɹʭɹʄ)ʭʅʃ 71 
ʋ1 = -0,2712ʭ + 100,12 
ʋ2 = 0,2712ʭ ï 0,1234 

75,7 24,3 70,3 29,7 

(ɹʂɹʭɹʄ)ʭʅɼ 61 
ʋ1 = -0,2268ʭ + 100,63 
ʋ2 = 0,2268ʭ ï 0,6294 

80,2 19,8 75,7 24,3 

(ɹʂɹʭɹʄ)ʭʂʁ 22 
ʋ1 = -0,1196ʭ + 87,442 
ʋ2 = 0,1196ʭ + 12,558 

76,7 23,3 74,3 25,7 

(ɹʂɹʭɹʄ)ʭʂʃ 22 
ʋ1 = -0,0606ʭ + 81,437 
ʋ2 = 0,0606ʭ + 18,563 

76,0 24,0 74,8 25,2 

(ɹʂɹʭɹʄ)ʭʂɼ 24 
ʋ1 = -0,1126ʭ + 89,154 
ʋ2 = 0,1126ʭ + 10,846 

79,0 21,0 76,8 23,2 

ʇʨʠʤʝʯʘʥʠʝ: ʫ1 ï ʫʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ ʜʣʷ ʚʳʩʦʪʳ ʜʣʠʥʥʝʡʰʝʡ ʤʳʰʮʳ; ʫ2 ï ʫʨʘʚʥʝ-
ʥʠʝ ʨʝʛʨʝʩʩʠʠ ʜʣʷ ʪʦʣʱʠʥʳ ʰʧʠʢʘ. 

ɸʥʘʣʠʟʝ ʪʘʙʣʠʮʳ 3 ʧʦʢʘʟʘʣ ʧʨʝʚʦʩ-
ʭʦʜʩʪʚʦ ʪʨʝʭʧʦʨʦʜʥʦʛʦ ʤʦʣʦʜʥʷʢʘ 
(ɹʂɹʭɹʄ)ʭɹɼ ʥʘʜ ʩʚʝʨʩʪʥʠʢʘʤʠ ʜʨʫʛʠʭ 
ʩʦʯʝʪʘʥʠʡ, ʦʪʢʦʨʤʣʝʥʥʳʤʠ ʚ ʫʩʣʦʚʠʷʭ 
ʉɻʎ çɿʘʜʥʝʧʨʦʚʩʢʠʡè ʧʦ ʟʥʘʯʝʥʠʶ ʧʦʢʘ-
ʟʘʪʝʣʷ ʂʉʄ ï 0,801, ʧʦʚʳʰʝʥʠʝ ʢʦʪʦʨʦʛʦ 
ʦʪʨʘʞʘʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʩʧʦʩʦʙʥʦʩʪʴ 
ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʤʠʥʠʤʘʣʴʥʦ ʩʥʠ-
ʞʘʪʴ ʫʨʦʚʝʥʴ ʩʚʦʠʭ ʤʷʩʥʳʭ ʢʘʯʝʩʪʚ ʧʦ 
ʤʝʨʝ ʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʚ ʟʘʢʣʶʯʠʪʝʣʴ-

ʥʳʡ ʧʝʨʠʦʜ ʦʪʢʦʨʤʘ. ɾʠʚʦʪʥʳʝ ʵʪʦʛʦ ʞʝ 
ʩʦʯʝʪʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʠ ʥʘʠʙʦʣʝʝ 
ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʝʤ ʀʄʂ ï 63.  
ʀʭ ʩʚʝʨʩʪʥʠʢʠ ʙʝʣʦʨʫʩʩʢʦʡ ʤʷʩʥʦʡ 

ʧʦʨʦʜʳ ʚʩʣʝʜʩʪʚʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʥʠʞʝ-
ʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʂʉʄ ʠʤʝʣʠ ʟʥʘʯʝʥʠʝ 
ʀʄʂ ʥʘ 8 ʧʫʥʢʪʦʚ ʥʠʞʝ, ʯʝʤ ʣʠʜʠʨʫʶ-
ʱʝʝ ʩʦʯʝʪʘʥʠʝ. 
ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠ ʚʳʩʦʢʦʡ ʚʳʨʘ-

ʞʝʥʥʦʩʪʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʤʷʩʥʳʭ ʢʘʯʝʩʪʚ, 
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ʩʨʝʜʠ ʧʦʤʝʩʝʡ ʠʟ ʂʋʉʍʇ çɻʦʨʦʜʝʮè ʣʠ-
ʜʠʨʦʚʘʣ ʤʦʣʦʜʥʷʢ ʩʣʝʜʫʶʱʠʭ ʩʦʯʝʪʘʥʠʡ: 
(ɹʂɹʭɹʄ)ʭʂɼ, (ɹʂɹʭɹʄ)ʭʂʃ, (ɹʂɹʭɹʄ)
ʭʂʁ ʠ (ɹʂɹʭɹʄ)ʭʅɼ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝ-
ʨʠʟʦʚʘʣʩʷ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠʥʜʝʢʩʘ ʤʷʩʥʳʭ 
ʢʘʯʝʩʪʚ ʦʪ 72 ʜʦ 66.  
ʋ ʩʚʝʨʩʪʥʠʢʦʚ ʩʦʯʝʪʘʥʠʡ (ɹʂɹʭɹʄ)

ʭʅʁ ʠ (ɹʂɹʭɹʄ)ʭʅʃ, ʚʩʣʝʜʩʪʚʠʝ ʩʫʱʝ-
ʩʪʚʝʥʥʦʛʦ ʧʦʥʠʞʝʥʠʠ ʯʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʠʷ 
ʦʜʥʦʡ ʣʠʙʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʚʫʭ ʩʦʩʪʘʚʣʷ-
ʶʱʠʭ ʠʥʜʝʢʩʘ ʀʄʂ, ʝʛʦ ʧʦʢʘʟʘʪʝʣʴ ʦʢʘ-
ʟʘʣʩʷ ʥʘ 6-14 ʧʫʥʢʪʦʚ ʥʠʞʝ, ʥʝʞʝʣʠ ʫ 
ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʣʠʜʠʨʫʶʱʠʭ ʩʦʯʝʪʘʥʠʡ. 

ʊʘʙʣʠʮʘ 3 ï ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʪʘʙʠʣʴʥʦʩʪʠ ʤʷʩʥʦʩʪʠ ʠ ʠʥʜʝʢʩʘ ʤʷʩʥʳʭ 
ʢʘʯʝʩʪʚ ʜʣʷ ʦʪʢʦʨʤʣʝʥʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʨʘʟʥʳʭ ʧʦʨʦʜʥʳʭ ʩʦʯʝʪʘʥʠʡ 

ʇʦʨʦʜʥʳʝ 
ʩʦʯʝʪʘʥʠʷ 

  
n 

ʈʘʟʥʠʮʘ  
(ʤʳʮʘïh ʧʠʢ) 
ʧʨʠ ʤʘʩʩʝ 
90 ʢʛ 

ʈʘʟʥʠʮʘ 
(ʤʳʮʘïh ʧʠʢ) 
ʧʨʠ ʤʘʩʩʝ 110 

ʢʛ 

 ʂʉʄ 

ɺʳʩʦʪʘ ʜʣ. 
ʤʳʰʮʳ  

ʧʨʠ ʤʘʩʩʝ 100 
ʢʛ, % 

 ʀʄʂ 

ʉɻʎ çɿʘʜʥʝʧʨʦʚʩʢʠʡè 

ɹʂɹʭɹʂɹ 50 40,2 29,6 0,736 67,2 50 

ɹʄʭɹʄ 45 60,8 43,8 0,720 76,2 55 

ɹʂɹʭɹʄ 44 44,8 33,4 0,746 69,5 52 

(ɹʂɹʭɹʄ)ʭɹɼ 49 63,4 50,8 0,801 78,6 63 

ʂʋʉʍʇ çɻʦʨʦʜʝʮè 

(ɹʂɹʭɹʄ)ʭʅʁ 57 51,6 42,0 0,813 73,4 60 

(ɹʂɹʭɹʄ)ʭʅʃ 71 51,4 40,6 0,790 73,0 58 

(ɹʂɹʭɹʄ)ʭʅɼ 61 60,4 51,4 0,851 78,0 66 

(ɹʂɹʭɹʄ)ʭʂʁ 22 53,4 48,6 0,910 75,8 69 

(ɹʂɹʭɹʄ)ʭʂʃ 22 52,0 49,6 0,954 75,4 72 

(ɹʂɹʭɹʄ)ʭʂɼ 24 58,0 53,6 0,924 77,9 72 

ɺʓɺʆɼʓ / CONCLUSION 
ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʧʨʦ-

ʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʟʚʦʣʷʶʪ 
ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ: 
1.  ʇʨʦʚʝʜʝʥʥʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ 

ʜʠʥʘʤʠʢʠ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʦʦʪ-
ʥʦʰʝʥʠʷ ʚ ʪʫʰʘʭ ʤʳʰʝʯʥʦʡ ʠ ʞʠʨʦʚʦʡ 
ʪʢʘʥʝʡ ʚ ʧʨʦʮʝʩʩʝ ʫʚʝʣʠʯʝʥʠʷ ʞʠʚʦʡ ʤʘʩ-
ʩʳ ʦʪʢʘʨʤʣʠʚʘʝʤʦʛʦ ʤʦʣʦʜʥʷʢʘ ʩʚʠʥʝʡ 
ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝ-
ʥʠʝ ʢʦʦʨʜʠʥʘʪʳ ʍ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ 
ʛʨʘʬʠʢʦʚ ʨʝʛʨʝʩʩʠʠ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨ-
ʞʘʥʠʷ ʤʳʰʝʯʥʦʡ ʠ ʞʠʨʦʚʦʡ ʪʢʘʥʝʡ ʚ 
ʪʫʰʘʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʝʜʫʙʦʡʥʦʡ ʤʘʩ-
ʩʝ ʞʠʚʦʪʥʳʭ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʥʜʝʢʩʦʤ 
ʧʨʠ ʦʮʝʥʢʝ ʫʨʦʚʥʷ ʤʷʩʥʳʭ ʢʘʯʝʩʪʚ ʞʠ-
ʚʦʪʥʳʭ. ɺ ʫʩʣʦʚʠʷʭ ʉɻʎ 
çɿʘʜʥʝʧʨʦʚʩʢʠʡè ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ ʦʢʘ-
ʟʘʣʩʷ ʧʦʢʘʟʘʪʝʣʴ ʠʥʜʝʢʩʘ ʫ ʤʦʣʦʜʥʷʢʘ, 
ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘ ʜʚʫʭ-
ʧʦʨʦʜʥʳʭ ʩʚʠʥʦʤʘʪʢʘʭ ɹʂɹʭɹʄ ʭʨʷʢʦʚ 

ʙʝʣʦʨʫʩʩʢʦʛʦ ʪʠʧʘ ʚ ʧʦʨʦʜʝ ʜʶʨʦʢ ï ʩʦ 
ʟʥʘʯʝʥʠʝʤ 122. ɺ ʫʩʣʦʚʠʷʭ ʂʋʉʍʇ 
çɻʦʨʦʜʝʮè ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʦʢʘʟʘʣʩʷ ʧʦʢʘ-
ʟʘʪʝʣʴ ʠʥʜʝʢʩʘ ï 125 ï ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʥʘ ʜʚʫʭʧʦʨʦʜʥʳʭ ʩʚʠʥʦʤʘʪʢʘʭ ɹʂɹʭɹʄ 
ʭʨʷʢʦʚ ʧʦʨʦʜʳ ʥʝʤʝʮʢʠʡ ʜʶʨʦʢ. 
2. ɺʝʣʠʯʠʥʘ ʟʥʘʯʝʥʠʷ çʀʥʜʝʢʩʘ ʤʷʩ-

ʥʳʭ ʢʘʯʝʩʪʚè (ʀʄʂ), ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʥʘ 
ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʢʠ 
ʠʭ ʧʨʦʷʚʣʝʥʠʷ ʧʨʠ ʧʨʠʞʠʟʥʝʥʥʦʡ ʦʮʝʥʢʝ, 
ʦʪʨʘʞʘʝʪ ʚʳʨʘʞʝʥʥʦʩʪʴ ʜʘʥʥʳʭ ʢʘʯʝʩʪʚ ʫ 
ʠʟʫʯʘʝʤʦʛʦ ʦʪʢʦʨʤʦʯʥʦʛʦ ʤʦʣʦʜʥʷʢʘ. 
ʇʨʠ ʵʪʦʤ ʪʨʝʭʧʦʨʦʜʥʳʝ ʧʦʪʦʤʢʠ ʭʨʷʢʦʚ 
ʧʦʨʦʜ ʥʝʤʝʮʢʠʡ ʜʶʨʦʢ ʠ ʢʘʥʘʜʩʢʠʡ ʜʶ-
ʨʦʢ, ʢʘʥʘʜʩʢʠʡ ʡʦʨʢʰʠʨ, ʢʘʥʘʜʩʢʠʡ ʣʘʥʜ-
ʨʘʩ, ʠ ʙʝʣʦʨʫʩʩʢʦʛʦ ʪʠʧʘ ʚ ʧʦʨʦʜʝ ʜʶʨʦʢ, 
ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤʠ 
ʧʦʢʘʟʘʪʝʣʷʤʠ ʀʄʂ ï 60-72 ï ʠʟ ʚʩʝʭ ʠʟʫ-
ʯʝʥʥʳʭ ʧʦʨʦʜʥʳʭ ʩʦʯʝʪʘʥʠʡ.  
3. ʉʨʘʚʥʝʥʠʝ ʚʝʣʠʯʠʥ ʟʥʘʯʝʥʠʡ ʀʄʂ 

ʫ ʤʦʣʦʜʥʷʢʘ ʦʪ ʨʘʟʥʳʭ ʩʦʯʝʪʘʥʠʡ ʤʦʞʝʪ 
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ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠ ʧʦʜʙʦʨʝ ʣʫʯʰʝʡ 
ʬʠʥʘʣʴʥʦʡ ʦʪʮʦʚʩʢʦʡ ʧʦʨʦʜʳ, ʦʙʝʩʧʝʯʠ-
ʚʘʶʱʝʡ ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʤʷʩ-
ʥʳʭ ʢʘʯʝʩʪʚ ʫ ʧʦʣʫʯʘʝʤʳʭ ʧʦʪʦʤʢʦʚ. 
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ABSTRACT 
The aim of this study was to conduct a 

comprehensive analysis of the development 
of meat productivity in fattened young pigs 
over time using regression analysis, taking 
into account differences in the dynamics of 
structural changes in the ratio of muscle and 
fat tissue in carcasses as the animals gain 
live weight. This was followed by the devel-
opment of selection indices for post-mortem 
and intramortem assessment of meat quality. 
During the post-mortem analysis of the dy-
namics of meat quality development in pigs, 
the numerical value of the X-coordinate at 
the intersection of the regression graphs of 
the percentage of muscle and fat tissue in 
carcasses relative to the animals' pre-
slaughter weight can serve as a criterion for 
assessing the dynamics of meat quality in 
pigs and can be used as a digital index to 
identify the best final sire breed ensuring 
maximum meat quality in crossbred young 
pigs. The highest index valueð125ðwas 
obtained when German Duroc boars were 
used on two-breed BKBxBM sows. A scien-

tifically substantiated and developed selec-
tion method for identifying the best final 
paternal strains for industrial crossbreeding 
has been developed based on the expression 
of meat qualities in the resulting young ani-
mals. This expression is determined based 
on the Meat Quality Index (MQI) value, de-
veloped through a comprehensive analysis of 
the dynamics of these traits during in vivo 
assessment. Three-breed young animals, 
produced using German Duroc and Canadian 
Duroc boars, Canadian Yorkshire boars, 
Canadian Landrace boars, and Belarusian-
type Duroc boars in the final crossbreeding 
stage, demonstrated the highest MQI values 
ï 60-72. 
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ʈɽʌɽʈɸʊ 
 ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʪʝʛʨʠ-
ʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ 
ʚʦʜʥʦʡ ʩʨʝʜʳ ʩ ʮʝʣʴʶ ʢʦʥʪʨʦʣʷ ʥʘʜ ʵʧʠʟʦʦʪʠʯʝʩʢʠʤʠ ʠ ʵʢʦʣʦʛʠ-
ʯʝʩʢʠʤʠ ʨʠʩʢʘʤʠ ʚ ʨʳʙʦʚʦʜʩʪʚʝ. ʅʘ ʧʨʠʤʝʨʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 
ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ, ʩʦʜʝʨʞʘʱʝʡ ʰʪʘʤʤ Chlorella vulgaris ʰʪʘʤʤ 
GKO ɺʂʇʄ Al-24, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʳʙ, ʫʩʚʦʷʝ-
ʤʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʩʥʠʞʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝ-
ʥʦ ʠʭʪʠʦʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʠ ʩʦʜʝʨʞʘʥʠʶ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʘʟʦʪʘ ʠ 
ʬʦʩʬʦʨʘ) ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘʜ ʫʩʣʦʚʠʷʤʠ ʩʦʜʝʨʞʘʥʠʷ ʦʙʲʝʢʪʦʚ ʘʢʚʘʢʫʣʴʪʫ-
ʨʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʩʦʯʝʪʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʠ 
ʤʦʥʠʪʦʨʠʥʛʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʜʥʳʝ ʵʢʦʩʠʩʪʝ-
ʤʳ, ʧʦʚʳʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʳʙʦʚʦʜʩʪʚʘ. ʇʨʝʜ-
ʣʦʞʝʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʠʥ-
ʪʝʥʩʠʚʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʨʦʜ ʨʳʙ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡ-
ʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʘʢʚʘʢʫʣʴʪʫʨʳ. 
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ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʉ ʨʦʩʪʦʤ ʦʙʲʸʤʦʚ ʘʢʚʘʢʫʣʴʪʫʨʳ ʠ 

ʫʩʠʣʝʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ 
ʚʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʚʦʟʨʘʩʪʘʝʪ ʧʦʪʨʝʙ-
ʥʦʩʪʴ ʚ ʫʩʪʦʡʯʠʚʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟ-
ʦʧʘʩʥʳʭ ʤʝʪʦʜʘʭ ʫʧʨʘʚʣʝʥʠʷ ʨʳʙʦʚʦʜʥʳ-
ʤʠ ʦʙʲʝʢʪʘʤʠ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʩʪʨʘʪʝʛʠʡ 
ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʢʦʨʤʣʝʥʠʝ, 
ʧʨʠʤʝʥʝʥʠʝ ʢʦʨʤʦʚ ʠ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, 
ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ, ʠʤʤʫʥʠʪʝʪʘ ʠ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʳʙ [4,9]. ʂ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʳʤ ʜʦʙʘʚʢʘʤ ʦʪʥʦʩʷʪ ʧʨʦ- ʠ ʧʨʝʙʠʦ-
ʪʠʢʠ, ʬʠʪʦʛʝʥʳ, ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʳ, 
ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʳ, ʨʷʜ ʜʨʫʛʠʭ ʙʠʦ-
ʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʀʩʩʣʝ-
ʜʦʚʘʥʠʷʤʠ ʧʦʜʪʚʝʨʞʜʝʥʦ ʠʭ ʧʦʣʦʞʠʪʝʣʴ-
ʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ, ʚʳʞʠʚʘʝʤʦʩʪʴ ʠ ʨʝ-
ʟʠʩʪʝʥʪʥʦʩʪʴ ʦʙʲʝʢʪʦʚ ʘʢʚʘʢʫʣʴʪʫʨʳ ʢ 
ʧʘʪʦʛʝʥʘʤ [6]. ʆʜʥʘʢʦ, ʤʘʩʰʪʘʙʥʦʝ ʧʨʠ-
ʤʝʥʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦ-
ʙʘʚʦʢ ʚ ʧʨʘʢʪʠʢʝ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʨʳʙʦ-
ʚʦʜʩʪʚʘ ʚʩʝ ʝʱʝ ʦʩʪʘʸʪʩʷ ʦʛʨʘʥʠʯʝʥʥʳʤ. 
ɺʦ ʤʥʦʛʦʤ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʩʦʚʝʨʰʝʥ-
ʩʪʚʦʤ ʩʠʩʪʝʤʳ ʢʦʨʤʣʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 
ʨʳʙʦʚʦʜʩʪʚʝ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʩʢʣʘʜʳ-
ʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʠʟ ʧʨʦʮʝʩʩʦʚ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʙʠʢʦʨʤʦʚ 
ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʳʙʳ ʥʝʦʙʭʦʜʠʤʳʤ ʨʘ-
ʮʠʦʥʦʤ, ʥʦ ʠ ʠʟ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʨʤʣʝʥʠʷ 
ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ ʢʦʨʤʘ ʚ ʧʨʦʮʝʩ-
ʩʝ ʚʳʨʘʱʠʚʘʥʠʷ ʨʳʙʳ ʠ ʫʚʝʣʠʯʝʥʠʷ ʝʛʦ 
ʫʩʚʦʷʝʤʦʩʪʠ. ʀʟʙʳʪʦʢ ʢʦʨʤʘ ʤʦʞʝʪ ʧʦ-
ʩʪʫʧʘʪʴ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʯʪʦ ʧʨʠʚʦ-
ʜʠʪ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʨʠʩʢʘʤ ʜʣʷ ʚʦʜʥʳʭ 
ʵʢʦʩʠʩʪʝʤ ʠʟ-ʟʘ ʥʘʢʦʧʣʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ 
ʚʝʱʝʩʪʚ, ʦʨʛʘʥʠʢʠ, ʪʝʥʜʝʥʮʠʠ ʢ ʵʚʪʨʦʬʠ-
ʢʘʮʠʠ [5]. ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʪʦʣʴʢʦ 20-
30% ʬʦʩʬʦʨʘ ʠ 25-40% ʘʟʦʪʘ ʚ ʩʦʩʪʘʚʝ 
ʢʦʨʤʘ ʫʩʚʘʠʚʘʶʪʩʷ ʨʳʙʦʡ, ʦʩʪʘʣʴʥʦʝ ʢʦ-
ʣʠʯʝʩʪʚʦ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʩʪʫʧʘʝʪ 
ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ [2]. ʀʟʙʳʪʦʢ ʢʦʨʤʘ, 
ʤʝʪʘʙʦʣʠʪʳ ʨʳʙ ʪʘʢʞʝ ʤʦʛʫʪ ʦʩʝʜʘʪʴ ʥʘ 
ʜʥʦ ʚʦʜʦʝʤʦʚ, ʯʪʦ ʯʘʩʪʦ ʧʨʦʚʦʮʠʨʫʝʪ 
ʧʦʣʥʫʶ ʩʤʝʥʫ ʩʦʩʪʘʚʘ ʙʝʥʪʠʯʝʩʢʠʭ ʩʦʦʙ-
ʱʝʩʪʚ, ʠʩʯʝʟʥʦʚʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʚʠ-
ʜʦʚ ʠ ʤʘʩʩʦʚʦʝ ʨʘʟʚʠʪʠʝ ʛʠʜʨʦʙʠʦʥʪʦʚ 
ʧʦʣʠʩʘʧʨʦʙʥʦʡ ʛʨʫʧʧʳ [7,11]. ʈʷʜ ʘʚʪʦ-
ʨʦʚ ʦʪʤʝʯʘʝʪ ʩʝʨʴʝʟʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ 
ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʣʝʯʝʙʥʳʭ ʠ ʧʨʦʬʠʣʘʢ-
ʪʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ ʢ ʢʦʨʤʘʤ, ʩʦʜʝʨʞʘ-
ʱʠʭ ʘʥʪʠʙʠʦʪʠʢʠ, ʬʫʥʛʠʮʠʜʳ ʠ ʪʷʞʝʣʳʝ 

ʤʝʪʘʣʣʳ (ʮʠʥʢ, ʤʝʜʴ, ʢʘʜʤʠʡ), ʢʦʪʦʨʳʝ 
ʯʘʩʪʦ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʩʦʩʪʘʚʝ ʨʳʙʥʦʡ 
ʤʫʢʠ [3,15].  
ʕʧʠʟʦʦʪʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩ-

ʢʠ ʚʦʟʤʦʞʥʦ ʩʦʢʨʘʪʠʪʴ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʬʫʥʢʮʠ-
ʦʥʘʣɹʥʦʛʦ ʢʦʨʤʣʝʥʠ̫ (ʀʉʌʂ) ʨrʙr, ʧʦʜ 
ʢʦʪʦʨʦʡ ʧʦʥʠʤʘʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʪʝʭʥʦ-
ʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ, ʦʙʲ-
ʝʜʠʥʷʶʱʠʡ ʚ ʝʜʠʥʫʶ ʫʧʨʘʚʣʷʝʤʫʶ ʩʠ-
ʩʪʝʤʫ ʧʨʠʤʝʥʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʦʨ-
ʤʦʚʳʭ ʜʦʙʘʚʦʢ, ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ 
ʦʨʛʘʥʠʟʤʘ ʨʳʙʳ ʠ ʚʦʜʥʦʡ ʩʨʝʜʳ ʠ ʘʣʛʦ-
ʨʠʪʤ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦ-
ʮʝʩʩʦʤ ʢʦʨʤʣʝʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 
ʎʝʣʴ ʀʌʉʂ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʮʠʦʥʘʣʴʥʦʡ 
ʠ ʙʝʟʦʧʘʩʥʦʡ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʪʝʭ-
ʥʦʣʦʛʠʠ ʢʦʨʤʣʝʥʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʦʟ-
ʤʦʞʥʦʩʪʴʶ ʫʧʨʘʚʣʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ 
ʩʦʩʪʦʷʥʠʝʤ ʦʙʲʝʢʪʦʚ ʘʢʚʘʢʫʣʴʪʫʨʳ ʠ ʢʘ-
ʯʝʩʪʚʦʤ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʨʳʙʳ. ʀʥʪʝʛʨʘ-
ʮʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʩ ʩʠʩʪʝ-
ʤʦʡ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʜʠʥʘʤʠʢʦʡ ʠʭʪʠʦʛʝ-
ʤʘʪʦʣʦʛʠʯʝʩʢʠʭ, ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʠ ʛʠʜ-
ʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʟʚʦʣʷʝʪ 
ʩʦʟʜʘʪʴ ʘʜʘʧʪʠʚʥʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ, 
ʤʠʥʠʤʠʟʠʨʫʶʱʫʶ ʵʧʠʟʦʦʪʠʯʝʩʢʠʝ ʠ ʵʢʦ-
ʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʚʳ-
ʩʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʙʲʝʢʪʦʚ ʘʢʚʘʢʫʣʴʪʫ-
ʨʳ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʩʨʝʜʦʚʳʤ ʬʘʢʪʦ-
ʨʘʤ.  
ʄʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʥʘ 
ʦʩʥʦʚʝ Chlorella vulgaris ʧʦʟʚʦʣʷʝʪ ʦʜʥʦ-
ʚʨʝʤʝʥʥʦ ʨʝʰʠʪʴ ʜʚʝ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ: 
ʧʦʚʳʩʠʪʴ ʥʝʩʧʝʮʠʬʠʯʝʩʢʫʶ ʨʝʟʠʩʪʝʥʪ-
ʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʨʳʙ (ʩʥʠʞʝʥʠʝ ʵʧʠʟʦʦ-
ʪʠʯʝʩʢʦʛʦ ʨʠʩʢʘ) ʟʘ ʩʯʝʪ ʦʧʪʠʤʠʟʘʮʠʠ 
ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ ʠ ʩʪʠʤʫʣʷʮʠʠ ʢʣʝʪʦʯ-
ʥʳʭ ʬʘʢʪʦʨʦʚ ʟʘʱʠʪʳ; ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ 
ʥʘ ʚʦʜʥʫʶ ʵʢʦʩʠʩʪʝʤʫ (ʩʥʠʞʝʥʠʝ ʵʢʦʣʦ-
ʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ) ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʫʩʚʦ-
ʷʝʤʦʩʪʠ ʢʦʨʤʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʤʝʥʴʰʝ-
ʥʠʷ ʚʳʜʝʣʝʥʠʷ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ ʚ ʚʦʜʫ. 
ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʢʦʤʧʣʝʢʩʥʦʡ 
ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ 
ʩʠʩʪʝʤʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʠ 
ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʦʡ ʩʨʝʜʳ ʜʣʷ ʢʦʥʪʨʦʣʷ 
ʥʘʜ ʚʦʟʤʦʞʥʳʤʠ ʨʠʩʢʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʘʢ-
ʚʘʨʠʘʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. 
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ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  
MATERIALS AND METHODS 
ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʝʜʝʥ ʢʦʨʤʣʝʥʯʝʩʢʠʡ ʦʧʳʪ, ʚ ʨʘʤʢʘʭ 
ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʝʥʘ ʘʧʨʦʙʘʮʠʷ ʚʚʝʜʝʥʠʷ 
ʚ ʨʘʮʠʦʥ ʤʦʣʦʜʠ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ 
(Oncorhynchus mykiss) ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 
ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ, ʩʦʜʝʨʞʘʱʝʡ Chlorella 
vulgaris ʰʪʘʤʤ GKO ɺʂʇʄ Al-24 ʚ ʢʦʣʠ-
ʯʝʩʪʚʝ 500 ʤʣʥ.  ʢʣʝʪʦʢ ʚ 1 ʤʣ ʢʦʥʮʝʥʪʨʘ-
ʪʘ. ʂʘʢ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʜʦʙʘʚʢʘ ʢ ʢʦʨʤʫ, 
ʭʣʦʨʝʣʣʘ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʮʝʥʥʳʤ ʠʩʪʦʯʥʠ-
ʢʦʤ ʙʝʣʢʦʚ (ʜʦ 61.6 %), ʞʠʨʦʚ (12.5 %), 
ʫʛʣʝʚʦʜʦʚ (13.7 %), ʨʷʜʘ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, 
ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ, ʉ, ɽ, D, K, ʧʠʛʤʝʥ-
ʪʦʚ [1]. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʘ 
ʤʦʣʦʜʴ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ ʚ ʚʦʟʨʘʩʪʝ 4 
ʤʝʩʷʮʝʚ, ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ 5,5ï5,9 ʛ (ʪʘʙʣ. 
2). ʈʳʙʫ ʩʦʜʝʨʞʘʣʠ ʚ ʘʢʚʘʨʠʘʣʴʥʦʡ ʫʩʪʘ-
ʥʦʚʢʝ ʟʘʤʢʥʫʪʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ (ʋɿɺ) 
ʦʙʲʝʤʦʤ 100 ʣ, ʩ ʧʦʩʪʦʷʥʥʦʡ ʘʵʨʘʮʠʝʡ ʠ 
ʙʠʦʬʠʣʴʪʨʘʮʠʝʡ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʧʦʜ-

ʜʝʨʞʠʚʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 14,7Ñ0,3Áʉ, pH 
6,64Ñ0,3, ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ï ʥʝ ʤʝ-
ʥʝʝ 8 ʤʛ/ʣ. ʉʚʝʪʦʚʦʡ ʨʝʞʠʤ: 12 ʯ ʩʚʝʪ / 12 
ʯ ʪʝʤʥʦʪʘ.  
ʆʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʭʣʦ-
ʨʝʣʣʳ ʠ ʤʦʥʠʪʦʨʠʥʛ ʚʦʜʥʦʡ ʩʨʝʜʳ ʧʨʦʚʦ-
ʜʠʣʠ ʥʘ ʙʘʟʝ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 
ʮʝʥʪʨʘ ʧʦ ʘʢʚʘʢʫʣʴʪʫʨʝ ʀʥʩʪʠʪʫʪʘ ʙʠʦʣʦ-
ʛʠʠ, ʵʢʦʣʦʛʠʠ ʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʇʝʪʨʦʟʘ-
ʚʦʜʩʢʦʛʦ ʛʦʩʫʥʠʚʝʨʩʠʪʝʪʘ ʩ ʧʨʠʚʣʝʯʝʥʠ-
ʝʤ ʨʝʩʫʨʩʦʚ ʆʆʆ çʄʠʢʨʦʙʠʦʤè ʠʥʥʦʚʘ-
ʮʠʦʥʥʦʛʦ ʩʝʢʪʦʨʘ ʇʝʪʨʦʟʘʚʦʜʩʢʦʛʦ ʛʦʩ-
ʫʥʠʚʝʨʩʠʪʝʪʘ. ɼʣʷ ʦʧʳʪʘ ʨʳʙʫ ʦʪʙʠʨʘʣʠ 
ʨʘʥʜʦʤʥʦ ʠ ʨʘʩʧʨʝʜʝʣʷʣʠ ʧʦ 3 ʛʨʫʧʧʘʤ (2 
ʢʦʥʪʨʦʣʴʥʳʝ ʛʨʫʧʧʳ ʠ 1 ʦʧʳʪʥʘʷ) ʧʦ 20 
ʦʩʦʙʝʡ ʚ ʢʘʞʜʦʡ. ɺ ʢʘʯʝʩʪʚʝ ʦʪʨʠʮʘʪʝʣʴ-
ʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʢʦʥʪʨʦʣʴ 1) ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʩʪʘʨʪʦʚʳʡ ʢʦʨʤ ʜʣʷ ʤʦʣʦʜʠ ʬʦʨʝʣʠ 
çɸʢʚʘ ʌʠʜè ʨʘʟʤʝʨ ʛʨʘʥʫʣ 2 ʤʤ. ʉʦʩʪʘʚ 
ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʢʦʨʤʘ ʦʪʦʙʨʘʞʝʥ ʚ ʪʘʙʣʠ-
ʮʝ 1. 

ʊʘʙʣʠʮʘ 1 ï ʉʦʩʪʘʚ ʩʪʘʨʪʦʚʦʛʦ ʢʦʨʤʘ ʜʣʷ ʤʦʣʦʜʠ ʬʦʨʝʣʠ  
ʧʨʦʠʟʚʦʜʩʪʚʘ çɸʢʚʘ ʌʠʜè 

ʉʦʩʪʘʚ ʢʦʨʤʘ 
ʈʘʟʤʝʨ ʛʨʘʥʫʣ, ʤʤ 

0.1 0.2 0.4 

ʇʨʦʪʝʠʥ (%) 64 64 64 

ɾʠʨ (%) 8 8 8 

ʋʛʣʝʚʦʜʳ (%) 8,9 8,9 8,9 

ɿʦʣʘ (%) 12,1 12,1 12,1 

ɺʦʣʦʢʥʦ (%) 1,0 1,0 1,0 

ʌʦʩʬʦʨ (%) 1,4 1,4 1,4 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ (ʄɼʞ) 19,4 19,4 19,4 

ʋʩʚʘʠʚʘʝʤʘʷ ʵʥʝʨʛʠʷ (ʄɼʞ) 18,0 18,0 18,0 

ɺ ʢʘʯʝʩʪʚʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ 
(ʢʦʥʪʨʦʣʴ 2) ï ʪʦʪ ʞʝ ʢʦʨʤ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 
ʧʨʦʙʠʦʪʠʢʘ çɺʝʪʦʤ 1.1è ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʆʆʆ ʅʇʌ çʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨè, 
ʩʦʜʝʨʞʘʱʠʡ ʰʪʘʤʤ Bacillus subtilis 
ɺʂʇʄ ɺ-10641 (DSM 24613) ʚ ʢʦʣʠʯʝ-

ʩʪʚʝ 1Ȱ106 ʂʆɽ (ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ ʝʜʠ-
ʥʠʮ) ʚ 1 ʛ ʧʨʝʧʘʨʘʪʘ. ʇʨʦʙʠʦʪʠʢ ʚʥʦʩʠʣʠ 
ʚ ʢʦʨʤ ʚ ʚʠʜʝ ʚʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ ʠʟ ʨʘʩʯʸ-
ʪʘ 10 ʤʣ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʥʘ 1 ʢʛ ʢʦʨʤʘ 
(ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 1 ʛ ʧʦʨʦʰʢʘ ʨʘʩʪʚʦʨʷʣʠ 

ʚ 10 ʤʣ ʚʦʜʳ). ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʢ ʢʦʨʤʫ 
ʜʦʙʘʚʣʷʣʠ ʢʦʥʮʝʥʪʨʘʪ ʭʣʦʨʝʣʣʳ 
çɸʣʴʛʦɹʫʩʪʝʨè ʠʟ ʨʘʩʯʸʪʘ 10 ʤʣ ʥʘ 1 ʢʛ 
ʢʦʨʤʘ. ʆʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʦʨʤ-
ʣʝʥʯʝʩʢʦʛʦ ʦʧʳʪʘ ʩʦʩʪʘʚʠʣʘ 40 ʩʫʪʦʢ. 
ʂʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ ʚʥʦʩʠʣʠ ʚ ʨʘʮʠʦʥ ʨʳ-
ʙʳ ʧʨʠ ʢʘʞʜʦʤ ʢʦʨʤʣʝʥʠʠ ʠʟ ʨʘʩʯʝʪʘ 10 
ʤʣ ʥʘ 1 ʢʛ ʢʦʨʤʘ. ʂʦʨʤʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷ-
ʣʠ ʝʞʝʜʥʝʚʥʦ, 2 ʨʘʟʘ ʚ ʩʫʪʢʠ. ʉʫʪʦʯʥʳʡ 
ʨʘʮʠʦʥ ʜʣʷ ʨʳʙʳ, ʩ ʫʯʝʪʦʤ ʤʦʱʥʦʩʪʠ 
ʙʠʦʬʠʣʴʪʨʘ, ʩʦʩʪʘʚʣʷʣ 1,0 % ʦʪ ʦʙʱʝʡ 
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ʙʠʦʤʘʩʩʳ. ʇʝʨʝʩʯʝʪ ʥʦʨʤʳ ʢʦʨʤʣʝʥʠʷ ʧʦ 
ʤʝʨʝ ʨʦʩʪʘ ʤʘʣʴʢʦʚ ʚʳʧʦʣʥʷʣʠ 1 ʨʘʟ ʟʘ 14 
ʩʫʪʦʢ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʥ-
ʪʨʦʣʴʥʳʭ ʚʟʚʝʰʠʚʘʥʠʡ. ʇʝʨʝʜ ʧʨʦʚʝʜʝ-
ʥʠʝʤ ʦʧʳʪʘ ʨʳʙʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʘʢʢʣʠ-
ʤʘʪʠʟʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 14 ʩʫʪʦʢ. ɺʦ ʚʨʝ-
ʤʷ ʦʧʳʪʘ ʦʮʝʥʠʚʘʣʠ ʠʭʪʠʦʛʝʤʘʪʦʣʦʛʠʯʝ-
ʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ 
ʩʨʝʜʳ ʚʳʨʘʱʠʚʘʥʠʷ ʨʳʙʳ, ʨʳʙʦʚʦʜʥʦ-
ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 
(ʚʳʞʠʚʘʝʤʦʩʪʴ, ʨʦʩʪ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ) ʠ 
ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ. ʆʪʙʦʨ ʧʨʦʙ ʢʨʦ-
ʚʠ ʫ ʨʳʙ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩʦʛʣʘʩʥʦ ʫʩʪʘ-
ʥʦʚʣʝʥʥʦʡ ʤʝʪʦʜʠʢʝ [14]. ɹʠʦʭʠʤʠʯʝʩʢʠʝ 
ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʘʚʪʦʤʘ-
ʪʠʯʝʩʢʦʤ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ 
Chem Well (Awareness Technology, ʉʐɸ): 
ʘʣʘʥʠʥʪʨʘʥʩʬʝʨʘʟʘ (ɸʃʊ) ï ʋʌ-
ʢʠʥʝʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʘʩʧʘʨʪʘʪʘʤʠʥʦ-
ʪʨʘʥʩʬʝʨʘʟʘ (ɸʉʊ) ï ʋʌ-ʢʠʥʝʪʠʯʝʩʢʠʤ 
ʤʝʪʦʜʦʤ, ʱʝʣʦʯʥʘʷ ʬʦʩʬʘʪʘʟʘ ï ʢʠʥʝʪʠ-
ʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʦʙʱʠʡ ʙʝʣʦʢ ï ʙʠʫʨʝʪʦ-
ʚʳʤ ʤʝʪʦʜʦʤ, ʘʣʴʙʫʤʠʥʳ - ʢʦʣʦʨʠʤʝʪʨʠ-
ʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʢʨʝʘʪʠʥʠʥ ï ʢʠʥʝʪʠʯʝ-
ʩʢʠʤ ʤʝʪʦʜʦʤ ʗʬʬʝ, ʤʦʯʝʚʠʥʘ ï ʬʝʨʤʝʥ-
ʪʘʪʠʚʥʳʤ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 
ʧʦ ɹʝʨʪʝʣʦʪʫ, ʛʣʶʢʦʟʘ ï ʬʝʨʤʝʥʪʘʪʠʚʥʳʤ 
ʛʣʶʢʦʟʦʢʩʠʜʘʟʥʳʤ ʤʝʪʦʜʦʤ, ʦʙʱʠʡ ʙʠʣʠ-
ʨʫʙʠʥ ï ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʦʧʨʝʜʝʣʝʥʠʝʤ 
ʤʝʪʦʜʦʤ Walters ʠ Gerarde, ʦʙʱʠʡ ʭʦʣʝ-
ʩʪʝʨʠʥ ï ʬʝʨʤʝʥʪʘʪʠʚʥʦ-
ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ.  
ɼʣʷ ʦʮʝʥʢʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷ ʨʳʙ ʦʧʨʝʜʝʣʷʣʠ ʩʣʝʜʫʶʱʠʝ ʛʝʤʘʪʦ-
ʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪ-
ʨʦʮʠʪʦʚ ʠ ʣʝʡʢʦʮʠʪʦʚ, ʢʦʥʮʝʥʪʨʘʮʠʶ 
ʛʝʤʦʛʣʦʙʠʥʘ, ʛʝʤʘʪʦʢʨʠʪ, ʣʝʡʢʦʮʠʪʘʨʥʫʶ 
ʬʦʨʤʫʣʫ [14]. ʇʦʜʩʯʸʪ ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪ-
ʨʦʮʠʪʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʢʘʤʝʨʝ ɻʦʨʷʝʚʘ, 
ʣʝʡʢʦʮʠʪʦʚ ï ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʢ ʵʨʠʪʨʦ-
ʮʠʪʘʤ ʚ ʤʘʟʢʘʭ ʢʨʦʚʠ [15], ʛʝʤʘʪʦʢʨʠʪ 
ʦʧʨʝʜʝʣʷʣʠ ʤʠʢʨʦʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʩ 
ʧʦʤʦʱʴʶ ʤʠʢʨʦʮʝʥʪʨʠʬʫʛʠ Hettich 
Haematokrit 200, ʛʝʤʦʛʣʦʙʠʥ ï ʛʝʤʠʭʨʦʤ-
ʥʳʤ ʤʝʪʦʜʦʤ ʥʘ ʬʦʪʦʤʝʪʨʝ ʌɹʉ-01-2 
("ʄʠʢʨʦʣʘʙ 540"). 
ʂ ʢʣʶʯʝʚʳʤ ʧʘʨʘʤʝʪʨʘʤ ʚʦʜʥʦʡ ʩʨʝ-

ʜʳ ʦʪʥʦʩʠʣʠ ʪʝʤʧʝʨʘʪʫʨʫ, ʨʅ, ʩʦʜʝʨʞʘ-
ʥʠʝ ʘʤʤʠʘʢʘ, ʥʠʪʨʠʪʦʚ, ʬʦʩʬʘʪʦʚ, ʢ ʨʳ-
ʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤ - ʚʳʞʠʚʘʝʤʦʩʪʴ, 
ʨʦʩʪ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʕʢʦʣʦʛʠʯʝʩʢʠʡ 

ʩʣʝʜ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʙʠʦʛʝʥʥʳʤ ʵʣʝʤʝʥ-
ʪʘʤ ï ʘʟʦʪʫ (N) ʠ ʬʦʩʬʦʨʫ (ʈ). ɼʣʷ ʨʘʩʯʝ-
ʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʘʥʥʳʝ ʟʘ ʧʝʨʠʦʜ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ: ʦʙʱʫʶ ʤʘʩʩʫ ʚʥʝʩʝʥʥʦʛʦ 
ʢʦʨʤʘ (ʄ ʢʦʨʤʘ, ʛ), ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚ 
ʢʦʨʤʝ (ʤʛ/ʛ), ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ ʚ ʢʦʨ-
ʤʝ (ʤʛ/ʛ), ʤʘʩʩʫ ʚʳʨʘʱʝʥʥʦʡ ʨʳʙʳ (ʄ 
ʨʳʙʘ, ʛ), ʥʘʯʘʣʴʥʫʶ ʤʘʩʩʫ ʨʳʙʳ (ʄ 
ʥʘʯʘʣʴʥʘʷ, ʛ), ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚ ʨʳʙʝ (N  
ʚ ʨʳʙʝ 2.5-3.2% ʦʪ ʩʳʨʦʡ ʤʘʩʩʳ), ʩʦʜʝʨ-
ʞʘʥʠʝ ʬʦʩʬʦʨʘ ʚ ʨʳʙʝ (ʈ  ʚ ʨʳʙʝ 0.4-0.7% 
ʦʪ ʩʳʨʦʡ ʤʘʩʩʳ) [8]. ɼʣʷ ʦʮʝʥʢʠ ʨʘʟʣʠʯʠʡ 
ʤʝʞʜʫ ʪʨʝʤʷ ʛʨʫʧʧʘʤʠ ʧʦ ʨʳʙʦʚʦʜʥʦ-
ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ (ʪʘʙʣ.2) ʧʨʠ-
ʤʝʥʷʣʠ ʦʜʥʦʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ 
ʘʥʘʣʠʟ (ANOVA) ʩ ʧʦʩʣʝʜʫʶʱʠʤ post-
hoc ʪʝʩʪʦʤ ʊʴʶʢʠ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʜʚʫʭ 
ʛʨʫʧʧ (ʢʦʥʪʨʦʣʴ 1 ʠ ʦʧʳʪ) ʧʦ ʛʝʤʘʪʦʣʦʛʠ-
ʯʝʩʢʠʤ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 
(ʪʘʙʣ. 3, 4) ʠʩʧʦʣʴʟʦʚʘʣʠ t-ʢʨʠʪʝʨʠʡ ʉʪʴ-
ʜʁʝʥʪʘ ʜʣ̫ ʥʝʟʘʚʠʩʠʤr ʭ ʚrʙʦʨʦʢ ʧʦʩʣʝ 
ʧʨʦʚʝʨʢʠ ʥʦʨʤʘʣʴʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 
(ʢʨʠʪʝʨʠʡ ʐʘʧʠʨʦïʋʠʣʢʘ). ʈʘʟʣʠʯʠʷ ʩʯʠ-
ʪʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʧʨʠ 
pÒ0,05. ɺ ʪʘʙʣʠʮʘʭ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 
ʢʘʢ MÑm. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ɿʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʞʠʚʘʝ-

ʤʦʩʪʴ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʩʦʩʪʘʚʠʣʘ 90%, 
ʤʦʣʦʜʴ ʬʦʨʝʣʠ ʘʢʪʠʚʥʦ ʧʠʪʘʣʘʩʴ. ʈʝʟʫʣʴ-
ʪʘʪʳ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ 
ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 
ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʧʦ 
ʢʦʥʝʯʥʦʡ ʤʘʩʩʝ, ʘʙʩʦʣʶʪʥʦʤʫ ʠ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦʤʫ ʧʨʠʨʦʩʪʫ, ʢʦʨʤʦʚʦʤʫ ʢʦʵʬʬʠ-
ʮʠʝʥʪʫ (p<0,001). Post-hoc ʪʝʩʪ ʊʴʶʢʠ 
ʚʳʷʚʠʣ, ʯʪʦ ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ ʜʦʩʪʦʚʝʨʥʦ 
ʧʨʝʚʦʩʭʦʜʠʣʘ ʦʙʝ ʢʦʥʪʨʦʣʴʥʳʝ ʛʨʫʧʧʳ ʧʦ 
ʚʩʝʤ ʨʦʩʪʦʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ (p<0,05), ʪʦ-
ʛʜʘ ʢʘʢ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʢʦʥʪʨʦʣʴʥʳʤʠ 
ʛʨʫʧʧʘʤʠ 1 ʠ 2 ʥʝ ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 
ʟʥʘʯʠʤʳʤʠ (p>0,05).  ʄʘʢʩʠʤʘʣʴʥʳʝ ʨʳ-
ʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʩʪʘ-
ʥʦʚʣʝʥʳ ʜʣʷ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʤʦʣʦʜʠ 
ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ, ʧʦʣʫʯʘʚʰʝʡ ʩ ʢʦʨʤʦʤ 

ʢʦʥʮʝʥʪʨʘʪ ʭʣʦʨʝʣʣʳ (ʨғ0,05) (ʪʘʙʣ. 2). 
ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʙʳʣ ʚʳʧʦʣ-

ʥʝʥ ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 1 
(ʩʪʘʥʜʘʨʪʥʳʡ ʢʦʨʤ) ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, 
ʪʘʢ ʢʘʢ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ 
ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 
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ʢʦʥʪʨʦʣʝʤ 1 ʠ ʢʦʥʪʨʦʣʝʤ 2 ʧʦ ʠʟʫʯʘʝʤʳʤ 
ʧʘʨʘʤʝʪʨʘʤ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ 
ʨʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʤʘʪʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʩʪʘʪʫʩʘ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ ʧʨʝʜʩʪʘʚ-
ʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 2 ï ʈʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ  
ʤʦʣʦʜʠ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ (Oncorhynchus mykiss) 

  
ʇʦʢʘʟʘʪʝʣʴ 

ɻʨʫʧʧʘ 

1 ʛʨʫʧʧʘ 
ʢʦʥʪʨʦʣʴ 

2 ʛʨʫʧʧʘ ʢʦʥ-
ʪʨʦʣʴ 

ʦʧʳʪʥʘʷ 
ʛʨʫʧʧʘ 

ʄ ʥʘʯʘʣʴʥʘʷ, ʛ 5,8Ñ0,3 5,5Ñ0,5 5,9Ñ0,3 

ʄ ʢʦʥʝʯʥʘʷ, ʛ 12,5Ñ0,4 13,1Ñ0,2 15,3Ñ0,4*# 

ʅʘʯʘʣʴʥʘʷ ʙʠʦʤʘʩʩʘ, ʛ 117,4Ñ1,7 112,7Ñ2,3 119,3Ñ1,9 

ʂʦʥʝʯʥʘʷ ʙʠʦʤʘʩʩʘ, ʛ 224,1Ñ2,6 235,3Ñ2,1 273,3Ñ2,7*# 

ɸʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ, ʛ 6,6Ñ0,2 7,6Ñ0,4 9,2Ñ0,3*# 

ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ, % 113,7Ñ1,9 138,2Ñ2,9 154,2Ñ2,4*# 

ʅʦʨʤʘ ʢʦʨʤʣʝʥʠʷ, % 1,0 1,0 1,0 

ʂʦʨʤʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ 0,65Ñ0,02 0,75Ñ0,01 0,79Ñ0,01*# 

ʉʲʝʜʝʥʦ ʢʦʨʤʘ ʟʘ 40 ʩʫʪʦʢ, ʛ 34,8 35,8 35,8 

ʇʨʠʤʝʯʘʥʠʝ: * ï ʨʘʟʣʠʯʠʷ ʜʦʩʪʦʚʝʨʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 1 (p<0,05);  
# ï ʨʘʟʣʠʯʠʷ ʜʦʩʪʦʚʝʨʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 2 (p<0,05).* 

ʊʘʙʣʠʮʘ 3 ï ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧ  
ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ (Oncorhynchus mykiss), (MÑm) 

ʇʦʢʘʟʘʪʝʣʴ, ʝʜ.ʠʟʤ. 
ʈʝʬʝʨʝʥʪʥʳʝ 
ʟʥʘʯʝʥʠʷ1 

ʇʦʜʦʧʳʪʥʳʝ ʛʨʫʧʧʳ 

ʂʦʥʪʨʦʣʴʥʘʷ 
ʛʨʫʧʧʘ 

ʆʧʳʪʥʘʷ 
ʛʨʫʧʧʘ 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 75-100 71,70Ñ1,87 76,20Ñ2,09* 

ʕʨʠʪʨʦʮʠʪʳ, ʤʣʥ/ʤʢʣ 1,2-1,92 1,108Ñ0,060 1,219Ñ0,070* 

ʃʝʡʢʦʮʠʪʳ, ʤʣʥ/ʤʢʣ 20-26 21,40Ñ0,65 23,20Ñ0,66 

ɻʝʤʘʪʦʢʨʠʪ, ʣ/ʣȰ102 28-35 23,5Ñ1,0 28,10Ñ0,64* 

MCV, ʬʣ 145,8ï291,7 212,1Ñ5,5 230,5Ñ12,4 

MCH, ʧʛ 39,1ï83,3 64,7Ñ2,3 62,5Ñ2,7 

ʎʚʝʪʦʚʦʡ ʧʦʢʘʟʘʪʝʣʴ 1,17ï2,50 1,94Ñ0,07 1,88Ñ0,08 

ʇʨʠʤʝʯʘʥʠʝ: ĭʈʝʬʝʨʝʥʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʧʦ [15, 16]. 
* ï pÒ0,05 ʧʦ t-ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ 1. 

ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 
ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ Hb ʥʘ 
6,3% (76,2 ʛ/ʣ ʧʨʦʪʠʚ 71,7 ʛ/ʣ ʚ ʢʦʥʪʨʦʣʝ). 
ʇʨʠ ʵʪʦʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʨʝʜʥʝʝ 
ʟʥʘʯʝʥʠʝ ʥʘʭʦʜʠʣʦʩʴ ʥʠʞʝ ʬʠʟʠʦʣʦʛʠʯʝ-
ʩʢʦʡ ʥʦʨʤʳ, ʪʦʛʜʘ ʢʘʢ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 
ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʠʛ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʥʦʨ-
ʤʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʣʫʯʰʝʥʠʠ 
ʩʠʥʪʝʟʘ ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʫʩʠʣʝʥʠʠ ʢʠʩʣʦ-
ʨʦʜʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʨʦʚʠ [13, 
14]. 
ɸʥʘʣʦʛʠʯʥʘʷ ʜʠʥʘʤʠʢʘ ʥʘʙʣʶʜʘʣʘʩʴ 

ʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʵʨʠʪʨʦʮʠʪʦʚ: ʚ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʫʚʝʣʠʯʝʥʠʝ ʥʘ 
10% (1,219 ʤʣʥ/ʤʢʣ ʧʨʦʪʠʚ 1,108 ʤʣʥ/
ʤʢʣ), ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚʳʚʝʩʪʠ ʵʪʦʪ ʧʦʢʘʟʘ-
ʪʝʣʴ ʚ ʟʦʥʫ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ʕʪʦ 
ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʪʠʤʫʣʷʮʠʶ ʵʨʠʪʨʦʧʦʵʟʘ 
ʧʦʜ ʚʣʠʷʥʠʝʤ ʜʦʙʘʚʢʠ [14]. ʅʘʠʙʦʣʝʝ 
ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʪʤʝʯʝʥʳ ʧʦ ʚʝ-
ʣʠʯʠʥʝ ʛʝʤʘʪʦʢʨʠʪʘ: ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 
ʧʦʢʘʟʘʪʝʣʴ Ht ʫʚʝʣʠʯʠʣʩʷ ʥʘ 19,6% 
(28,1% ʧʨʦʪʠʚ 23,5%) ʠ ʜʦʩʪʠʛ ʥʠʞʥʝʡ 
ʛʨʘʥʠʮʳ ʥʦʨʤʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 
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ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ ʠ 
ʫʣʫʯʰʝʥʠʠ ʠʭ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʦʪʤʝʯʘ-
ʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ MCV, ʯʪʦ 
ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʘʢʪʠʚʘʮʠʶ ʵʨʠʪʨʦʧʦ-
ʵʟʘ ʩ ʚʳʭʦʜʦʤ ʚ ʢʨʦʚʦʪʦʢ ʙʦʣʝʝ ʤʦʣʦʜʳʭ 
ʬʦʨʤ ʵʨʠʪʨʦʮʠʪʦʚ [13]. ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘ-
ʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʵʨʠʪʨʦʮʠʪʝ (MCH) 
ʦʩʪʘʚʘʣʦʩʴ ʩʪʘʙʠʣʴʥʳʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʝʪ ʦ ʥʦʨʤʘʣʴʥʦʤ ʥʘʩʳʱʝʥʠʠ ʵʨʠʪʨʦ-
ʮʠʪʦʚ ʛʝʤʦʛʣʦʙʠʥʦʤ. ʎʚʝʪʦʚʦʡ ʧʦʢʘʟʘ-
ʪʝʣʴ ʦʩʪʘʚʘʣʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ ʚʦ ʚʩʝʭ 
ʛʨʫʧʧʘʭ, ʫʢʘʟʳʚʘʷ ʥʘ ʥʦʨʤʦʭʨʦʤʥʳʡ ʭʘ-
ʨʘʢʪʝʨ ʵʨʠʪʨʦʧʦʵʟʘ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʣʝʢʩʥʦʝ ʫʣʫʯʰʝ-

ʥʠʝ ʵʨʠʪʨʦʮʠʪʘʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʦʧʳʪ-
ʥʦʡ ʛʨʫʧʧʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴ-
ʥʦʤ ʫʩʠʣʝʥʠʠ ʢʠʩʣʦʨʦʜʪʨʘʥʩʧʦʨʪʥʦʡ 
ʬʫʥʢʮʠʠ ʢʨʦʚʠ, ʯʪʦ ʩʦʟʜʘʸʪ ʙʣʘʛʦʧʨʠʷʪ-
ʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʤʝʪʘʙʦ-
ʣʠʟʤʘ ʠ ʨʦʩʪʘ ʨʳʙ. 
 ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʦʪʤʝʯʝʥʦ ʜʦʩʪʦ-

ʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʣʝʡʢʦʮʠʪʦʚ ʥʘ 8.4% (23,2 ʤʣʥ/ʤʢʣ ʧʨʦʪʠʚ 
21,4 ʤʣʥ/ʤʢʣ ʚ ʢʦʥʪʨʦʣʝ). ʋʚʝʣʠʯʝʥʠʝ 
ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ, ʭʦʪʷ ʠ ʥʝ 
ʜʦʩʪʠʛʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ, 
ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʪʝʥʜʝʥʮʠʷ ʢ 
ʘʢʪʠʚʘʮʠʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʢʣʝʪʦʯʥʦʛʦ 
ʠʤʤʫʥʠʪʝʪʘ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʨʝʘʣʴʥʦʛʦ 
ʧʨʦʠʟʚʦʜʩʪʚʘ (ʧʨʠ ʥʝʠʟʙʝʞʥʦʤ ʢʦʥʪʘʢʪʝ ʩ 
ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ) ʩʧʦ-
ʩʦʙʥʦ ʧʦʚʳʩʠʪʴ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʨʛʘʥʠʟ-
ʤʘ ʢ ʠʥʬʝʢʮʠʦʥʥʳʤ ʘʛʝʥʪʘʤ ʠ ʩʥʠʟʠʪʴ 
ʨʠʩʢ ʚʩʧʳʰʝʢ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘ-
ʥʠʡ [10]. 
ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʳʚʦʨʦʪʢʠ 

ʢʨʦʚʠ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʠʥʬʦʨʤʘʪʠʚʥʳʤ 
ʤʝʪʦʜʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʦʮʝʥʠʪʴ ʬʫʥʢʮʠ-
ʦʥʘʣɹʥʦʝ ʩʦʩʪʦ̫ʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ 
ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 
ʚ ʦʨʛʘʥʠʟʤʝ ʨʳʙ. ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 
ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʚʳʧʦʣʥʝʥ ʜʣʷ ʪʝʭ ʞʝ 
ʛʨʫʧʧ (ʢʦʥʪʨʦʣʴ 1 ʠ ʦʧʳʪ), ʨʝʟʫʣʴʪʘʪʳ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 

ʊʘʙʣʠʮʘ 4 ï ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʦʥʪʨʦʣʴʥʦʡ  
ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ (Oncorhynchus mykiss), (MÑm) 

ʇʦʢʘʟʘʪʝʣʴ, ʝʜ.ʠʟʤʝʨʝʥʠʷ ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 

ɸʣɸʊ, ʄɽ\ʣ 8,26Ñ0,14 8,38Ñ0,16 

ɸʩɸʊ, ʄɽ\ʣ 12,92Ñ0,14 12,97Ñ0,24 

ʑʌ, ʄɽ\ʣ 34,54Ñ0,70 34,41Ñ0,59 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 31,94 Ñ0,53 33,56 Ñ0,87 

ɸʣʴʙʫʤʠʥʳ, ʛ/ʣ 11,91Ñ0,17 12,16Ñ0,3 

ʂʨʝʘʪʠʥʠʥ, ʤʢʤʦʣʴ/ʣ 60,50Ñ0,48 59,52Ñ0,79 

ʄʦʯʝʚʠʥʘ, ʤʤʦʣʴ/ʣ 1,31Ñ0,06 1,30Ñ0,04 

ɻʣʶʢʦʟʘ, ʤʤʦʣʴ/ʣ 4,47Ñ0,12 4,11Ñ0,12* 

ɹʠʣʠʨʫʙʠʥ, ʤʢʤʦʣʴ/ʣ 1,371 Ñ 0,001 1,200 Ñ 0,001* 

ʍʦʣʝʩʪʝʨʠʥ, ʤʤʦʣʴ/ʣ 0,065 Ñ 0,003 0,067 Ñ 0,002 

ʇʨʠʤʝʯʘʥʠʝ: * ï pÒ0,05 ʧʦ t-ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ. 

ʇʦʢʘʟʘʪʝʣʠ ʮʠʪʦʣʠʟʘ ʠ ʬʫʥʢʮʠʠ ʧʝʯʝ-
ʥʠ (ɸʣɸʊ, ɸʩɸʊ, ʑʌ) ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝ-
ʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʠ ʥʝ ʠʤʝʣʠ 
ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ. 
ɸʢʪʠʚʥʦʩʪʴ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʬʝʨʤʝʥʪʦʚ 
ʙʳʣʘ ʩʪʘʙʠʣʴʥʦʡ ʠ ʥʠʟʢʦʡ. ʆʪʩʫʪʩʪʚʠʝ 
ʧʦʚʳʰʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ɸʩɸʊ, ʢʦʪʦʨʘʷ 
ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʩʪʨʝʩʩ ʠʣʠ ʧʦʚʨʝʞʜʝ-
ʥʠʝ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ [4], ʷʚʣʷʝʪʩʷ ʙʣʘʛʦ-
ʧʨʠʷʪʥʳʤ ʧʨʠʟʥʘʢʦʤ. ʋʨʦʚʝʥʴ ʱʝʣʦʯʥʦʡ 

ʬʦʩʬʘʪʘʟʳ, ʬʝʨʤʝʥʪʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʧʨʦ-
ʮʝʩʩʘʤʠ ʨʦʩʪʘ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʠ ʤʝʤʙʨʘʥʘ-
ʤʠ ʞʝʣʯʥʳʭ ʧʨʦʪʦʢʦʚ, ʪʘʢʞʝ ʦʩʪʘʚʘʣʩʷ 
ʩʪʘʙʠʣʴʥʳʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪ-
ʩʫʪʩʪʚʠʠ ʭʦʣʝʩʪʘʪʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʠ ʥʦʨ-
ʤʘʣʴʥʦʤ ʬʦʩʬʦʨʥʦ-ʢʘʣʴʮʠʝʚʦʤ ʦʙʤʝʥʝ 
[4]. ʂʦʥʮʝʥʪʨʘʮʠʷ ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ 
ʙʳʣʘ ʤʠʥʠʤʘʣʴʥʦʡ; ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝ-
ʥʠʝ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ (1,200 ʧʨʦʪʠʚ 1,371 
ʤʢʤʦʣʴ/ʣ) ʥʝ ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ ʨʝʬʝ-
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ʨʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ ʠ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ 
ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ. 
ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʪʝʥ-

ʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙ-
ʱʝʛʦ ʙʝʣʢʘ (ʩ 31,94 ʜʦ 33,56 ʛ/ʣ, +5.1%) ʠ 
ʘʣʴʙʫʤʠʥʦʚ (ʩ 11,91 ʜʦ 12,16 ʛ/ʣ, +2,1%), 
ʦʜʥʘʢʦ ʨʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʟʥʘʯʠ-
ʤʳ (p>0,05). ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʘʣʴʙʫʤʠ-
ʥʦʚ ʢʦʩʚʝʥʥʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʠʥʪʝʥ-
ʩʠʬʠʢʘʮʠʶ ʙʝʣʢʦʚʦʛʦ ʩʠʥʪʝʟʘ ʚ ʧʝʯʝʥʠ, 
ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʪʝʤʧʘ-
ʤʠ ʨʦʩʪʘ ʚ ʵʪʦʡ ʛʨʫʧʧʝ [1, 4]. ʇʦʚʳʰʝʥʠʝ 
ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ ʘʣʴʙʫʤʠʥʦʚ ʩʦʟʜʘ-
ʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʙʝʣʢʦʚʳʡ ʬʦʥ ʜʣʷ ʩʠʥ-
ʪʝʟʘ ʟʘʱʠʪʥʳʭ ʙʝʣʢʦʚ 
(ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ, ʣʠʟʦʮʠʤʘ, ʬʘʢʪʦʨʦʚ 
ʢʦʤʧʣʝʤʝʥʪʘ) ʛʝʧʘʪʦʮʠʪʘʤʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ 
ʚʘʞʥʳʤ ʟʚʝʥʦʤ ʚ ʩʠʩʪʝʤʝ ʛʫʤʦʨʘʣʴʥʦʛʦ 
ʠʤʤʫʥʠʪʝʪʘ [12]. 
ʋʨʦʚʝʥʴ ʤʦʯʝʚʠʥʳ ʠ ʢʨʝʘʪʠʥʠʥʘ ʦʩʪʘ-

ʚʘʣʩʷ ʩʪʘʙʠʣʴʥʳʤ ʠ ʥʝ ʠʤʝʣ ʜʦʩʪʦʚʝʨʥʳʭ 
ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ. ʉʪʘʙʠʣʴʥʦʩʪʴ 
ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʦ-
ʭʨʘʥʝʥʠʠ ʚʳʜʝʣʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʧʦʯʝʢ 
ʠ ʦʪʩʫʪʩʪʚʠʠ ʥʘʨʫʰʝʥʠʡ ʘʟʦʪʠʩʪʦʛʦ ʦʙʤʝ-
ʥʘ [4]. ʆʪʩʫʪʩʪʚʠʝ ʫʚʝʣʠʯʝʥʠʷ ʤʦʯʝʚʠʥʳ 
ʥʘ ʬʦʥʝ ʪʝʥʜʝʥʮʠʠ ʢ ʧʦʚʳʰʝʥʠʶ ʦʙʱʝʛʦ 
ʙʝʣʢʘ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʜʦ-
ʧʦʣʥʠʪʝʣʴʥʳʡ ʘʟʦʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʝʠʤʫ-
ʱʝʩʪʚʝʥʥʦ ʥʘ ʧʣʘʩʪʠʯʝʩʢʠʝ ʥʫʞʜʳ, ʘ ʥʝ 
ʢʘʪʘʙʦʣʠʟʠʨʫʝʪʩʷ. 

ʋʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ ʙʳʣ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ (4,11 ʧʨʦ-
ʪʠʚ 4,47 ʤʤʦʣʴ/ʣ, p<0,05), ʦʩʪʘʚʘʷʩʴ ʚ 
ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ʕʪʦ 
ʤʦʞʝʪ ʦʙʲʷʩʥʷʪʴʩʷ ʙʦʣʝʝ ʘʢʪʠʚʥʳʤ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʛʣʶʢʦʟʳ ʚ ʢʘʯʝʩʪʚʝ ʵʥʝʨʛʝ-
ʪʠʯʝʩʢʦʛʦ ʩʫʙʩʪʨʘʪʘ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠ-
ʬʠʢʘʮʠʠ ʤʝʪʘʙʦʣʠʟʤʘ [4]. ʂʦʥʮʝʥʪʨʘʮʠʷ 
ʭʦʣʝʩʪʝʨʠʥʘ ʙʳʣʘ ʩʦʧʦʩʪʘʚʠʤʘ ʚ ʦʙʝʠʭ 
ʛʨʫʧʧʘʭ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʣʫʯʰʝʥʠʝ ʢʣʶʯʝʚʳʭ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘ-
ʤʝʪʨʦʚ (ʵʨʠʪʨʦʧʦʵʟ, ʣʝʡʢʦʮʠʪʘʨʥʳʡ ʧʨʦ-
ʬʠʣʴ, ʙʝʣʢʦʚʳʡ ʦʙʤʝʥ) ʧʦʜ ʜʝʡʩʪʚʠʝʤ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʩʚʠ-
ʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʚʳʰʝʥʠʠ ʥʝʩʧʝʮʠʬʠʯʝ-
ʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʬʦʨʝʣʠ. 
ʕʪʦ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʦʩʥʦʚʦʡ 
ʜʣʷ ʩʥʠʞʝʥʠʷ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʨʠʩʢʘ, ʪʘʢ 
ʢʘʢ ʟʜʦʨʦʚʳʡ ʦʨʛʘʥʠʟʤ ʩ ʚʳʩʦʢʠʤ ʠʤʤʫʥ-
ʥʳʤ ʩʪʘʪʫʩʦʤ ʤʝʥʝʝ ʚʦʩʧʨʠʠʤʯʠʚ ʢ ʧʘʪʦ-
ʛʝʥʘʤ. 
ɺ ʪʝʯʝʥʠʝ ʢʦʨʤʣʝʥʯʝʩʢʦʛʦ ʦʧʳʪʘ 

ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚʦ ʚʩʝʭ ʨʳʙʦ-
ʚʦʜʥʳʭ ʸʤʢʦʩʪʷʭ ʥʘʭʦʜʠʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 
14,7Ñ0,3Áʉ, ʨʅ ï 6,64Ñ0,3, ʩʦʜʝʨʞʘʥʠʝ 
NH4

+ ʠʟʤʝʥʷʣʦʩʴ ʦʪ 0 ʜʦ 0,003 ʤʛ/ʣ, NO2
- 

ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʥʫʣʝʚʳʭ ʟʥʘʯʝʥʠʡ, 
ʩʦʜʝʨʞʘʥʠʝ NO3

- ʠʟʤʝʥʷʣʦʩʴ ʦʪ 0 ʜʦ 5 ʤʛ/
ʣ, ʩʦʜʝʨʞʘʥʠʝ PO4

+ ï ʦʪ 1,5 ʜʦ 5,0 ʤʛ/ʣ.  

ʇʦʢʘʟʘʪʝʣʠ 

ʇʦʜʦʧʳʪʥʳʝ ʛʨʫʧʧʳ 

1 ʛʨʫʧʧʘ ʢʦʥʪʨʦʣʴ 
2 ʛʨʫʧʧʘ  
ʢʦʥʪʨʦʣʴ 

ʆʧʳʪʥʘʷ  
ʛʨʫʧʧʘ 

ʇʦʩʪʫʧʣʝʥʠʝ N ʠ ʈ ʩ ʢʦʨʤʦʤ 

ʄ N, ʤʛ/ʛ 3,2Ñ0,1 3,3Ñ0,1 3,3Ñ0,1 

ʄ ʈ, ʤʛ/ʛ 0,90Ñ0,02 0,90Ñ0,02 0,90Ñ0,02 

ɸʢʢʫʤʫʣʷʮʠʷ N ʠ ʈ ʚ ʨʳʙʝ 

ʄ N, ʤʛ/ʛ 2,9Ñ0,3 3,4Ñ0,2 4,3Ñ0,2 

ʄ ʈ, ʤʛ/ʛ 0,50Ñ0,03 0,60Ñ0,01 0,80Ñ0,02 

ʇʦʩʪʫʧʣʝʥʠʝ ʠʟʙʳʪʢʘ N ʠ ʈ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

ʄ N, ʤʛ/ʣ 0,30Ñ0,01 -0,10Ñ0,01 -1,00Ñ0,01 

ʄ ʈ, ʤʛ/ʣ 0,40Ñ0,02 0,30Ñ0,01 0,10Ñ0,01 

ʊʘʙʣʠʮʘ 5 ï ʇʦʢʘʟʘʪʝʣʠ ʙʠʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ  
ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʨʤʣʝʥʯʝʩʢʦʛʦ ʦʧʳʪʘ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 1, 2026 ʛ. 

 

 145 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 
ʩʣʝʜʘ ʧʦ ʙʠʦʛʝʥʥʳʤ ʵʣʝʤʝʥʪʘʤ ʧʨʝʜʩʪʘʚ-
ʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 5. ɼʣʷ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ 
ʢʦʨʤʣʝʥʯʝʩʢʦʛʦ ʦʧʳʪʘ ʨʘʩʩʯʠʪʘʥ ʤʘʩʩʦ-
ʚʳʡ ʙʘʣʘʥʩ ʩ ʫʯʝʪʦʤ ʢʦʣʠʯʝʩʪʚʘ ʘʟʦʪʘ (N) 
ʠ ʬʦʩʬʦʨʘ (P), ʢʦʪʦʨʳʝ ʧʦʩʪʫʧʠʣʠ ʚ ʩʠ-
ʩʪʝʤʫ ʩ ʢʦʨʤʦʤ ʠ ʢʦʣʠʯʝʩʪʚʦʤ, ʢʦʪʦʨʦʝ 
ʙʳʣʦ ʫʩʚʦʝʥʦ ʨʳʙʦʡ. ɺ ʢʦʥʪʨʦʣʝ 1 ʠʟʙʳ-
ʪʦʢ ʘʟʦʪʘ, ʚ ʩʨʝʜʥʝʤ, ʩʦʩʪʘʚʠʣ 0,3 ʤʛ/ʣ, ʘ 
ʈ ï 0,4 ʤʛ/ʣ. ɺ ʢʦʥʪʨʦʣʝ 2 ʠ ʚ ʦʧʳʪʝ ʚʝʩʴ 
ʘʟʦʪ ʘʢʢʫʤʫʣʠʨʦʚʘʣʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʨʳʙʳ. 
ʀʟʙʳʪʦʢ ʈ ʚ ʢʦʥʪʨʦʣʝ 2 ʩʦʩʪʘʚʠʣ 0,3 ʤʛ/ʣ, 
ʘ ʚ ʦʧʳʪʝ ï 0,1 ʤʛ/ʣ.  
ɺʓɺʆɼʓ / CONCLUSION 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʚ ʨʘʮʠʦʥ 
ʤʦʣʦʜʠ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦ-
ʚʦʜʦʨʦʩʣʠ Chlorella vulgaris (ʧʨʝʧʘʨʘʪ 
çɸʣʴʛʦɹʫʩʪʝʨè) ʚ ʜʦʟʝ 10 ʤʣ/ʢʛ ʢʦʨʤʘ 
ʩʧʦʩʦʙʩʪʚʫʝʪ: 
1. ɼʦʩʪʦʚʝʨʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʨʳʙʦ-

ʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʢʦʥʝʯ-
ʥʦʡ ʤʘʩʩʳ, ʘʙʩʦʣʶʪʥʦʛʦ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ-
ʛʦ ʧʨʠʨʦʩʪʘ, ʢʦʨʤʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (ʩʪʘʥʜʘʨʪʥʳʡ 
ʢʦʨʤ) ʠ ʛʨʫʧʧʦʡ, ʧʦʣʫʯʘʚʰʝʡ ʧʨʦʙʠʦʪʠʢ 
çɺʝʪʦʤ 1.1è. 
2. ʋʣʫʯʰʝʥʠʶ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʘ-

ʨʘʤʝʪʨʦʚ: ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʚʥʷ ʛʝʤʦʛʣʦʙʠ-
ʥʘ, ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʛʝʤʘʪʦʢʨʠ-
ʪʘ ʜʦ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 
ʥʦʨʤʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʠʚʘʮʠʠ 
ʵʨʠʪʨʦʧʦʵʟʘ ʠ ʫʩʠʣʝʥʠʠ ʢʠʩʣʦʨʦʜʪʨʘʥʩ-
ʧʦʨʪʥʦʡ ʬʫʥʢʮʠʠ ʢʨʦʚʠ. 
3. ʆʪʩʫʪʩʪʚʠʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ 

ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʝʯʝʥʠ ʠ 
ʧʦʯʝʢ, ʧʦʜʪʚʝʨʞʜʸʥʥʦʤʫ ʩʪʘʙʠʣʴʥʦʩʪʴʶ 
ʬʝʨʤʝʥʪʦʚ (ɸʣɸʊ, ɸʩɸʊ, ʑʌ), ʢʨʝʘʪʠʥʠ-
ʥʘ ʠ ʤʦʯʝʚʠʥʳ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. ɼʦʩʪʦ-
ʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʛʣʶʢʦʟʳ ʚ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʝ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʙʦʣʝʝ ʘʢʪʠʚ-
ʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨ-
ʩʦʚ ʚ ʫʩʣʦʚʠʷʭ ʫʩʢʦʨʝʥʥʦʛʦ ʨʦʩʪʘ. 
4. ʉʥʠʞʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ 

ʟʘ ʩʯʸʪ ʙʦʣʝʝ ʧʦʣʥʦʡ ʘʩʩʠʤʠʣʷʮʠʠ ʘʟʦʪʘ ʠ 
ʬʦʩʬʦʨʘ: ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʦʪʤʝʯʝʥʘ 
ʤʘʢʩʠʤʘʣʴʥʘʷ ʘʢʢʫʤʫʣʷʮʠʷ ʙʠʦʛʝʥʦʚ ʚ 
ʪʝʣʝ ʨʳʙʳ ʠ ʤʠʥʠʤʘʣʴʥʳʡ ʠʭ ʚʳʙʨʦʩ ʚ 
ʚʦʜʫ (ʠʟʙʳʪʦʢ ʬʦʩʬʦʨʘ 0,1 ʤʛ/ʣ, ʦʪʨʠʮʘ-
ʪʝʣʴʥʳʡ ʙʘʣʘʥʩ ʘʟʦʪʘ). ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ, 

ʯʪʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʢʦʨʤʣʝʥʠʝ ʩ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝʤ ʭʣʦʨʝʣʣʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳ-
ʰʝʥʠʶ ʫʩʚʦʷʝʤʦʩʪʠ ʢʦʨʤʘ ʠ ʩʥʠʞʝʥʠʶ 
ʨʠʩʢʘ ʵʚʪʨʦʬʠʢʘʮʠʠ ʩʨʝʜʳ ʚʳʨʘʱʠʚʘʥʠʷ 
ʨʳʙʳ. 
5. ʉʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʵʧʠʟʦʦʪʠ-

ʯʝʩʢʠʭ ʨʠʩʢʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʘʢʪʠ-
ʚʘʮʠʝʡ ʵʨʠʪʨʦ- ʠ ʣʝʡʢʦʧʦʵʟʘ, ʘ ʪʘʢʞʝ ʦʧ-
ʪʠʤʠʟʘʮʠʝʡ ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ ʫ ʨʘʜʫʞ-
ʥʦʡ ʬʦʨʝʣʠ. ɼʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʣʝʞʘʪ ʚ 
ʦʩʥʦʚʝ ʧʦʚʳʰʝʥʠʷ ʦʙʱʝʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 
ʦʨʛʘʥʠʟʤʘ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʥʝʙʣʘʛʦʧʨʠʷʪ-
ʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʘʪʦʛʝ-
ʥʦʚ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʩʪʨʘʪʝ-

ʛʠʷ ʠʥʪʝʛʨʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʢʦʨʤʣʝ-
ʥʠʷ ʩ ʧʦʩʪʦʷʥʥʳʤ ʤʦʥʠʪʦʨʠʥʛʦʤ ʠʭ-
ʪʠʦʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ 
ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʫʯʥʦ 
ʦʙʦʩʥʦʚʘʥʥʳʡ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʳʡ 
ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʡ ʧʦʜʭʦʜ ʢ 
ʫʧʨʘʚʣʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʤʠ ʘʢʚʘʢʫʣʴʪʫʨ-
ʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʦʪʢʨʳʚʘʶʪ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʰʠʨʦʢʦ-
ʛʦ ʚʥʝʜʨʝʥʠʷ ʧʦʜʦʙʥʳʭ ʨʝʰʝʥʠʡ ʚ ʧʨʘʢ-
ʪʠʢʫ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʳʙʦʚʦʜʩʪʚʘ, ʦʩʦʙʝʥ-
ʥʦ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʮʝʥʥʳʭ ʧʦʨʦʜ, ʪʘ-
ʢʠʭ ʢʘʢ ʨʘʜʫʞʥʘʷ ʬʦʨʝʣʴ, ʚ ʫʩʣʦʚʠʷʭ 
ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʘʢʚʘ-
ʢʫʣʴʪʫʨʳ. ʇʦʣʫʯʝʥʥʳʝ ʧʝʨʚʠʯʥʳʝ ʜʘʥ-
ʥʳʝ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 
ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʠ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʘ 
ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʣʝʜʘ ʧʦ ʙʠʦʛʝʥʥʳʤ ʵʣʝ-
ʤʝʥʪʘʤ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘ-
ʙʦʪʢʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ 
ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝ-
ʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʩʪʦʡ-
ʯʠʚʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚʳʨʘ-
ʱʠʚʘʥʠʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ 
ʘʢʚʘʢʫʣʴʪʫʨʳ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʜʣʷ 
ʫʤʝʥʴʰʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 
ʚʦʜʦʝʤʳ ʟʘ ʩʯʸʪ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʨʤʣʝʥʠʷ 
ʠ ʩʥʠʞʝʥʠʷ ʵʢʩʢʨʝʮʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝ-
ʱʝʩʪʚ. ɺʦʟʤʦʞʥʦʩʪʴ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ 
ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʥʘ ʧʨʫʜʦʚʳʝ, ʩʘʜʢʦʚʳʝ ʠ 
ʟʘʤʢʥʫʪʳʝ ʩʠʩʪʝʤʳ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʤʦ-
ʞʝʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʧʝʨʝʭʦʜʘ ʢ 
çʟʝʣʸʥʦʤʫè ʨʳʙʦʚʦʜʩʪʚʫ ʚ ʨʘʤʢʘʭ ʥʘʮʠʦ-
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ʥʘʣʴʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʵʢʦʣʦʛʠʯʝ-
ʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ. 
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ʈɽʌɽʈɸʊ 
ʄʠʢʦʪʦʢʩʠʥʳ ʷʚʣʷʶʪʩʷ ʯʘʩʪʳʤʠ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʢʦʨʤʦʚ ʜʣʷ ʞʠʚʦʪʥʳʭ. 
ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʤʠʢʦʪʦʢʩʠʥʘʤʠ ʚ ʢʦʨʤʘʭ ʜʣʷ ʞʠʚʦʪʥʳʭ ʷʚʣʷ-
ʶʪʩʷ ʟʝʘʨʘʣʝʥʦʥ, ʊ-2 ʪʦʢʩʠʥ, ʜʝʟʦʢʩʠʥʠʚʘʣʝʥʦʣ, ʘʬʣʘʪʦʢʩʠʥʳ ʠ ʪ.ʜ. ɺ ʵʪʦʡ 
ʩʪʘʪʴʝ ʙʳʣ ʨʘʩʩʤʦʪʨʝʥ ʤʦʣʝʢʫʣʷʨʥʳʡ ʤʝʭʘʥʠʟʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʥʦʛʦ ʚʦʟʜʝʡ-
ʩʪʚʠʷ ʊ-2 ʪʦʢʩʠʥʘ, ʘʬʣʘʪʦʢʩʠʥʘ ɺ1 ʠ ʟʝʘʨʘʣʝʥʦʥʘ. ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʢʦʤʧʣʝʢʩʘ ʤʠʢʦʪʦʢʩʠʥʦʚ ʥʘ ʩʪʝʧʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʧʨʦʚʦʩ-
ʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ (IL-1ɓ, IL-6, IFN-ɔ) ʤʈʅʂ ʩʝʣʝʟʝʥʢʠ ʙʝʣʳʭ ʢʨʳʩ ʠ ʦʮʝʥʢʘ ʟʘ-
ʱʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʩʥʠʞʝʥʠʷ ʠʥʜʫʢʮʠʠ ʚʦʩ-
ʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʆʧʳʪʳ ʧʨʦʚʝʜʝʥʳ ʥʘ 80 ʙʝʣʳʭ ʢʨʳʩʘʭ. ɼʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ 
ʤʠʢʦʪʦʢʩʠʢʦʟʘ ʞʠʚʦʪʥʳʝ ʩ ʦʩʥʦʚʥʳʤ ʨʘʮʠʦʥʦʤ ʚ ʪʝʯʝʥʠʝ 21 ʩʫʪʦʢ ʧʦʣʫʯʘʣʠ ʢʨʠʩʪʘʣʣʠ-
ʯʝʩʢʠʝ ʤʠʢʦʪʦʢʩʠʥʳ: ʘʬʣʘʪʦʢʩʠʥ ɺ1 ï 2,5 ʤʛ/ʢʛ; ʊ-2 ʪʦʢʩʠʥ ï 5 ʤʛ/ʢʛ; ʟʝʘʨʘʣʝʥʦʥ ï 2,0 
ʤʛ/ʢʛ ʢʦʨʤʘ. ɺ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʨʠ ʨʝʮʝʧʪʫʨʳ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 
ʢʦʤʧʣʝʢʩʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʩʦʨʙʮʠʦʥʥʳʤʠ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ, ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʤʠ ʠ 
ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʕʢʩʧʨʝʩʩʠʶ ʤʈʅʂ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ 
(IL-1ɓ, IL-6, IFN-Ὓ) ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʇʎʈ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʚ ʦʙ-
ʨʘʟʮʘʭ ʩʝʣʝʟʝʥʢʠ. ʕʢʩʧʨʝʩʩʠʷ ʛʝʥʦʚ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʢʦʧʠʡ ʢɼʅʂ ʚ ʠʩʩʣʝʜʫʝ-
ʤʦʤ ʤʘʪʝʨʠʘʣʝ ʩ ʫʯʸʪʦʤ ʥʦʨʤʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʧʠʡ ɼʅʂ 
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ʚ ʪʦʡ ʞʝ ʧʨʦʙʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚʳʟʳʚʘʝʪ 
ʫʩʠʣʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʥʘ ʫʨʦʚʥʝ ʤʈʅʂ ʩʝʣʝʟʝʥʢʠ. 
ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʤʦʜʫʣʠʨʦʚʘʣʠ ʚʳʨʘʙʦʪʢʫ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ. 
ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʡ ʧʦʪʝʥʮʠʘʣ ʧʦʢʘʟʘʣ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ 
ʢʦʤʧʣʝʢʩ ʥʘ ʦʩʥʦʚʝ ʛʘʣʣʫʘʟʠʪʘ, ʩʠʣʠʤʘʨʠʥʘ, ɓ-ʛʣʶʢʘʥʦʚ ʠ ʤʝʪʠʦʥʠʥʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥ-
ʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʜʘʥʥʳʡ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 
ʠ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʤʝʰʘʥʥʳʭ ʤʠʢʦ-
ʪʦʢʩʠʢʦʟʦʚ ʫ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʄʠʢʦʪʦʢʩʠʥʳ ï ɻ ʪʦ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨ-

ʥʳʝ, ʚʳʩʦʢʦʩʪʘʙʠʣʴʥʳʝ ʚʪʦʨʠʯʥʳʝ ʤʝʪʘ-
ʙʦʣʠʪʳ, ʧʨʦʜʫʮʠʨʫʝ-
ʤʳʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʛʨʠʙʘ-
ʤʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʤʠ ʢ ʨʦ-
ʜʘʤ Aspergillus, Fusarium, Penicillium ʠ 
ʪ.ʜ. ʕʪʠ ʩʦʝʜʠʥʝʥʠʷ ʦʙʣʘʜʘʶʪ ʰʠʨʦʢʠʤ 
ʩʧʝʢʪʨʦʤ ʭʠʤʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʠ ʪʦʢʩʠʯ-
ʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʪʝʨʘʪʦʛʝʥʥʦʝ, ʤʫʪʘʛʝʥʥʦʝ, 
ʢʘʥʮʝʨʦʛʝʥʥʦʝ, ʥʝʬʨʦʪʦʢʩʠʯʝʩʢʦʝ, ʛʝʧʘ-
ʪʦʪʦʢʩʠʯʝʩʢʦʝ, ʠʤʤʫʥʦʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡ-
ʩʪʚʠʝ ʠ ʧʨʝʜʩʪʘʚʣʷʷ ʟʥʘʯʠʪʝʣʴʥʫʶ ʦʧʘʩ-
ʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ 
[1-3]. 
ɺ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʦʪ 60% ʜʦ 

80% ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʟʘ-
ʛʨʷʟʥʝʥʳ ʤʠʢʦʪʦʢʩʠʥʘʤʠ ʧʦ ʚʩʝʡ ʧʠʱʝ-
ʚʦʡ ʮʝʧʠ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʤʠʢʦʪʦʢʩʠ-
ʥʘʤ ʚʘʨʴʠʨʫʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʠ 
ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ, ʧʨʠ ʵʪʦʤ ʤʦʣʦʜʳʝ 
ʦʩʦʙʠ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʠʟ-ʟʘ ʥʝʧʦʣ-
ʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʦʚ [4].  
ʋʯʠʪʳʚʘʷ ʛʣʦʙʘʣʴʥʳʡ ʨʦʩʪ ʩʦʜʝʨʞʘ-

ʥʠʷ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚ ʢʦʨʤʘʭ ʠ ʧʠʱʝʚʳʭ 
ʧʨʦʜʫʢʪʘʭ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʟʘ ʧʦʩʣʝʜ-
ʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ, ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʦʩʪʘ-
ʝʪʩʷ ʧʦʠʩʢ ʵʬʬʝʢʪʠʚʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ 
ʩʨʝʜʩʪʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ 
[5].  
 ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʠ ʚʥʝʜʨʝʥʠʝ ʧʝʨʝʜʦʚʳʭ ʤʝʪʦʜʦʚ ʚʝʜʝ-
ʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 
ʧʠʱʝʚʦʡ ʮʝʧʠ, ʥʘʣʠʯʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ 
ʦʩʪʘʝʪʩʷ ʟʥʘʯʠʤʦʡ ʧʨʦʙʣʝʤʦʡ. ɺʩʝ ʯʘʱʝ 
ʠʟʫʯʘʶʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʪʦʢʩʠʢʦʣʦ-
ʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʦʪ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ ʤʠʢʦʪʦʢʩʠʥʦʚ.  ɺ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ ʘʬʣʘʪʦʢʩʠʥʳ, ʊ-2 ʪʦʢʩʠʥ, ʟʝʘʨʘʣʝ-
ʥʦʥ, ʜʝʟʦʢʩʠʥʠʚʘʣʝʥʦʣ ʠ ʪ.ʜ. ʩʯʠʪʘʶʪʩʷ 
ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʤʠʢʦʪʦʢʩʠʥʘʤʠ ʩ ʪʦʯ-
ʢʠ ʟʨʝʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ [6-9].  

ɸʬʣʘʪʦʢʩʠʥ ɺ1 ʩʯʠʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ 
ʦʧʘʩʥʳʤ ʤʠʢʦʪʦʢʩʠʥʦʤ ʠʟ-ʟʘ ʝʛʦ ʛʝʥʦʪʦʢ-
ʩʠʯʝʩʢʠʭ, ʢʘʥʮʝʨʦʛʝʥʥʳʭ ʩʚʦʡʩʪʚ. ʆʥ 
ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʭ ʤʫ-
ʪʘʛʝʥʥʳʭ ʠ ʢʘʥʮʝʨʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ. ʍʨʦ-
ʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʟʳʚʘʝʪ ʨʘʢ ʧʝʯʝ-
ʥʠ, ʩʥʠʞʝʥʠʝ ʠʤʤʫʥʠʪʝʪʘ ʠ ʟʘʜʝʨʞʢʫ 
ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʳʩʦʢʠʝ 
ʜʦʟʳ ʚʳʟʳʚʘʶʪ ʦʩʪʨʳʝ ʩʠʤʧʪʦʤʳ, ʚʧʣʦʪʴ 
ʜʦ ʣʝʪʘʣʴʥʦʛʦ ʠʩʭʦʜʘ [1, 10].  
ʊ-2 ʠ HT-2 ʪʦʢʩʠʥʳ ʪʘʢʞʝ ʨʝʛʫʣʷʨʥʦ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨʘʭ. 
ʀʭ ʭʨʦʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʟʳʚʘʝʪ 
ʦʙʱʫʶ ʪʦʢʩʠʯʥʦʩʪʴ, ʛʝʤʘʪʦ- ʠ ʠʤʤʫʥʦ-
ʪʦʢʩʠʯʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʨʚʦʪʫ ʫ ʞʠʚʦʪʥʳʭ 
ʧʨʠ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʊʠʦʣʴʥʘʷ 
ʛʨʫʧʧʘ ʚ ʊ-2 ʪʦʢʩʠʥʝ ʜʝʣʘʝʪ ʵʪʦ ʩʦʝʜʠʥʝ-
ʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʠʥʛʠʙʠʪʦʨʦʤ ʪʨʘʥ-
ʩʢʨʠʧʮʠʠ ʈʅʂ ʠ ʪʨʘʥʩʣʷʮʠʠ ʙʝʣʢʦʚ. ʆʥ 
ʪʘʢʞʝ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʨʦʣʠʬʝʨʘʮʠʶ ʣʠʤ-
ʬʦʮʠʪʦʚ, ʠʟʤʝʥʷʷ ʬʠʟʠʦʣʦʛʠʶ ʤʝʤʙʨʘʥʳ, 
ʥʘʨʫʰʘʷ ʚʳʨʘʙʦʪʢʫ ʘʥʪʠʪʝʣ ʠ ʠʟʤʝʥʷʷ 
ʨʦʩʪ ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʦʢ [3]. ʉʯʠʪʘʝʪʩʷ, 
ʯʪʦ ʊ-2 ʪʦʢʩʠʥ  ʩʚʷʟʳʚʘʝʪ ʠ ʠʥʘʢʪʠʚʠʨʫʝʪ 
ʬʫʥʢʮʠʶ ʧʝʧʪʠʜʠʣʪʨʘʥʩʬʝʨʘʟʳ ʚ ʤʝʩʪʝ 
ʪʨʘʥʩʢʨʠʧʮʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʜʘʚʣʝ-
ʥʠʶ ʩʠʥʪʝʟʘ ʙʝʣʢʘ. 60S ʨʠʙʦʩʦʤʘʣʴʥʘʷ 
ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʦʡ ʤʦ-
ʣʝʢʫʣʷʨʥʦʡ ʤʠʰʝʥʴʶ ʪʨʠʭʦʪʝʮʝʥʦʚ, ʦʩʦ-
ʙʝʥʥʦ ʊ-2 ʪʦʢʩʠʥʘ, ʠ ʙʣʦʢʠʨʫ-
ʝʪ ʠʥʠʮʠʘʮʠʶ ʧʦʣʠʧʝʧʪʠʜʥʦʡ ʮʝʧʠ. ʀʥ-
ʛʠʙʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʊ-2 ʪʦʢʩʠʥʘ ʥʘ 
ʫʨʦʚʥʝ ʪʨʘʥʩʢʨʠʧʮʠʠ ʠ ʪʨʘʥʩʣʷʮʠʠ ʦʢʘ-
ʟʳʚʘʝʪ ʟʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʪʫʱʠʝ 
ʢʣʝʪʢʠ, ʥʘʧʨʠʤʝʨ, ʢʣʝʪʢʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦ-
ʣʦʯʢʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, 
ʢʦʩʪʥʳʡ ʤʦʟʛ, ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʝ ʩʪʚʦʣʦ-
ʚʳʝ ʢʣʝʪʢʠ ʠ ʪ.ʜ. [11].  
ɿʝʘʨʘʣʝʥʦʥ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʳʤ ʟʘʛʨʷʟʥʠʪʝʣʝʤ ʢʫʢʫʨʫʟʳ ʠ ʜʨʫʛʠʭ 
ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ʉʚʠʥʦʤʘʪʢʠ ʷʚʣʷʶʪʩʷ 
ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʚʠʜʦʤ ʢ ʝʛʦ 
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ʵʩʪʨʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʉʪʨʫʢʪʫʨʘ ʟʝ-
ʘʨʘʣʝʥʦʥʘ ʘʥʘʣʦʛʠʯʥʘ ʵʩʪʨʦʛʝʥʫ, ʠ ʦʥ 
ʢʦʥʢʫʨʠʨʫʝʪ ʩ 17ɓ-ʵʩʪʨʘʜʠʦʣʦʤ ʟʘ ʩʚʷʟʳ-
ʚʘʥʠʝ ʩ ʮʠʪʦʟʦʣʴʥʳʤʠ ʵʩʪʨʦʛʝʥʥʳʤʠ ʨʝ-
ʮʝʧʪʦʨʘʤʠ, ʚʳʟʳʚʘʷ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʧʨʦ-
ʙʣʝʤʳ ʠ ʙʝʩʧʣʦʜʠʝ. ɹʦʣʝʝ ʪʦʛʦ, ʦʥ ʦʙʣʘ-
ʜʘʝʪ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʤ ʠ ʛʝʥʦʪʦʢʩʠʯʝʩʢʠʤ 
ʜʝʡʩʪʚʠʝʤ in vivo ʠ in vitro, ʚʳʟʳʚʘʝʪ 
ʬʨʘʛʤʝʥʪʘʮʠʶ ɼʅʂ, ʦʙʨʘʟʦʚʘʥʠʝ ʤʠʢʨʦ-
ʷʜʝʨ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʠ ʭʨʦʤʦʩʦʤʥʳʝ 
ʘʙʝʨʨʘʮʠʠ, ʚʳʟʳʚʘʝʪ ʛʝʧʘʪʦʪʦʢʩʠʯʥʦʩʪʴ, 
ʥʝʬʨʦʪʦʢʩʠʯʥʦʩʪʴ ʠ ʥʘʨʫʰʝʥʠʷ ʚ ʨʘʙʦʪʝ 
ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ [12].  
ʋʯʠʪʳʚʘʷ ʤʥʦʞʝʩʪʚʦ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʵʬʬʝʢʪʦʚ ʤʠʢʦʪʦʢʩʠʥʦʚ, ʢʨʘʡʥʝ ʚʘʞʥʦ 
ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʧʦ ʟʘʱʠʪʝ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʦʪ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ. 
ʅʘʢʦʧʣʝʥʠʝ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚ ʟʝʨʥʝ ʠ ʢʦʤ-
ʙʠʢʦʨʤʘʭ ʩʣʝʜʫʝʪ ʩʚʦʜʠʪʴ ʢ ʤʠʥʠʤʫʤʫ 
ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʥʘʜʣʝʞʘʱʠʭ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʭ ʧʨʘʢʪʠʢ ʠ ʧʦʜʭʦʜʷʱʠʭ ʫʩʣʦ-
ʚʠʡ ʭʨʘʥʝʥʠʷ, ʥʦ ʧʦʣʥʦʝ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 
ʦʙʨʘʟʦʚʘʥʠʷ ʤʠʢʦʪʦʢʩʠʥʦʚ ʧʨʘʢʪʠʯʝʩʢʠ 
ʥʝʚʦʟʤʦʞʥʦ [13]. ʕʬʬʝʢʪʠʚʥʘʷ ʙʦʨʴʙʘ ʩ 
ʤʠʢʦʪʦʢʩʠʢʦʟʘʤʠ ʞʠʚʦʪʥʳʭ ʚ ʟʥʘʯʠʪʝʣʴ-
ʥʦʡ ʩʪʝʧʝʥʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʫʯʝʥʠʠ ʦʪ-
ʚʝʪʘ ʦʨʛʘʥʠʟʤʘ ʥʘ ʠʥʪʦʢʩʠʢʘʮʠʶ ʠ ʧʨʠ-
ʤʝʥʝʥʠʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʪʝʨʘʧʝʚʪʠ-
ʯʝʩʢʠʭ ʩʨʝʜʩʪʚ [14]. ʂʨʦʤʝ ʢʣʘʩʩʠʯʝʩʢʠʭ 
ʧʦʜʭʦʜʦʚ ʚʳʷʚʣʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʠʥʪʦʢ-
ʩʠʢʘʮʠʠ ʠ ʠʭ ʩʥʠʞʝʥʠʷ ʩʫʱʝʩʪʚʫʶʪ ʤʝʪʦ-
ʜʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʪʨʝ-
ʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʦʙʣʘʩʪʠ ʥʘʫʢʠ 
çʤʝʪʘʙʦʣʦʤʠʢʝè [15, 16]. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ 
ʚʳʙʨʘʥ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʫʨʦʚʥʷ ʵʢʩ-
ʧʨʝʩʩʠʠ ʤʘʨʢʝʨʦʚ ʨʘʟʚʠʪʠʷ ʚʦʩʧʘʣʠʪʝʣʴ-
ʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʠʤʝʥʥʦ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴ-
ʥʳʭ ʮʠʪʦʢʠʥʦʚ.  
ʉʠʩʪʝʤʘ ʮʠʪʦʢʠʥʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʫʥʠʚʝʨʩʘʣʴʥʫʶ, ʧʦʣʠʤʦʨʬʥʫʶ, ʨʝʛʫ-
ʣʷʪʦʨʥʫʶ ʩʝʪʴ ʤʝʜʠʘʪʦʨʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥ-
ʥʳʭ ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʨʦʮʝʩʩʦʚ ʧʨʦʣʠʬʝʨʘ-
ʮʠʠ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ 
ʢʨʦʚʝʪʚʦʨʥʦʡ, ʠʤʤʫʥʥʦʡ ʠ ʚ ʜʨʫʛʠʭ ʛʦ-
ʤʝʦʩʪʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʦʨʛʘʥʠʟʤʘ [17]. 
ɺʩʝ ʮʠʪʦʢʠʥʳ, ʘ ʠʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʠʟʚʝʩʪʥʦ ʙʦʣʝʝ 30, ʧʦ ʩʪʨʫʢʪʫʨʥʳʤ ʦʩʦ-
ʙʝʥʥʦʩʪʷʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʜʝʡʩʪʚʠʶ 
ʜʝʣʷʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ 
ʛʨʫʧʧ, ʠʟ ʥʠʭ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠ-

ʥʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʠʤʤʫʥʥʦʤ ʦʪ-
ʚʝʪʝ ʪʢʘʥʝʡ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʦʙʠʣʠʟʘʮʠʶ 
ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ [18]. ʆʜʥʘʢʦ ʠʥ-
ʬʦʨʤʘʮʠʷ ʦ ʚʣʠʷʥʠʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʨʘʟʫ 
ʥʝʩʢʦʣʴʢʠʤʠ ʤʠʢʦʪʦʢʩʠʥʘʤʠ 
(ʘʬʣʘʪʦʢʩʠʥʦʤ ɺ1, ʟʝʘʨʘʣʝʥʦʥʦʤ ʠ ʊ-2 
ʪʦʢʩʠʥʦʤ) ʨʘʮʠʦʥʦʚ ʥʘ ʵʢʩʧʨʝʩʩʠʶ, ʩʚʷ-
ʟʘʥʥʳʭ ʩ ʚʦʩʧʘʣʝʥʠʝʤ ʛʝʥʦʚ ʩʝʣʝʟʝʥʢʠ, 
ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟ-
ʣʦʞʝʥʥʦʛʦ ʚʘʞʥʳʤ ʚʦʧʨʦʩʦʤ ʚ ʦʪʥʦʰʝ-
ʥʠʠ ʤʠʢʦʪʦʢʩʠʥʦʚ ʷʚʣʷʝʪʩʷ ʜʝʪʘʣʴʥʘʷ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʭ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʤʝʭʘ-
ʥʠʟʤʘ ʜʝʡʩʪʚʠʷ ʠ ʚʣʠʷʥʠʷ ʥʘ ʟʜʦʨʦʚʴʝ 
ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ 
ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʩʪʨʘʪʝʛʠʠ ʧʨʦ-
ʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ [19, 
20].  
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʢʦʤ-
ʧʣʝʢʩʘ ʤʠʢʦʪʦʢʩʠʥʦʚ ʥʘ ʩʪʝʧʝʥʴ ʵʢʩʧʨʝʩ-
ʩʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ (IL-
1ɓ, IL-6, IFN-ɔ) ʤʈʅʂ ʩʝʣʝʟʝʥʢʠ ʙʝʣʳʭ 
ʢʨʳʩ ʠ ʦʮʝʥʢʘ ʟʘʱʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʟ-
ʨʘʙʦʪʘʥʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ 
ʩʥʠʞʝʥʠʷ ʠʥʜʫʢʮʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦ-
ʮʝʩʩʦʚ.  ʈʘʥʝʝ ʥʘʤʠ ʙʳʣʦ ʠʟʫʯʝʥʦ ʜʝʡ-
ʩʪʚʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 
ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʢʣʠʥʠʯʝʩʢʠʡ ʩʪʘʪʫʩ, ʛʝ-
ʤʘʪʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ, 
ʩʪʨʫʢʪʫʨʫ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʞʠʚʦʪʥʳʭ 
ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʤʠʢʦʪʦʢʩʠʥʦʚ [21, 22].  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ 
ʢʦʤʧʣʝʢʩʳ ʧʨʝʧʘʨʘʪʦʚ, ʦʙʣʘʜʘʶʱʠʝ 
ʩʦʨʙʮʠʦʥʥʳʤʠ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ, ʠʤ-
ʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʤʠ, ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨ-
ʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʤʠʢʦʪʦʢʩʠʥʳ (ʊ-2 ʪʦʢ-
ʩʠʥ, ʘʬʣʘʪʦʢʩʠʥ ɺ1, ʟʝʘʨʘʣʝʥʦʥ), ʧʦʜ-
ʦʧʳʪʥʳʝ ʞʠʚʦʪʥʳʝ (ʙʝʣʳʝ ʢʨʳʩʳ). 
ɹʝʣʳʝ ʢʨʳʩʳ ʤʘʩʩʦʡ 150-170 ʛ ʙʳʣʠ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ ʚʦʩʝʤʴ ʛʨʫʧʧ ʧʦ ʜʝʩʷʪʴ 
ʢʨʳʩ ʚ ʢʘʞʜʦʡ. ɹʠʦʣʦʛʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ 
ʩʣʫʞʠʣʘ ʧʝʨʚʘʷ ʛʨʫʧʧʘ ʢʨʳʩ, ʢʨʳʩʘʤ ʚʪʦ-
ʨʦʡ-ʧʷʪʦʡ ʛʨʫʧʧ ʩ ʢʦʨʤʦʤ ʟʘʜʘʚʘʣʠ ʤʠʢʦ-
ʪʦʢʩʠʥʳ: ʘʬʣʘʪʦʢʩʠʥ ɺ1 ï 2,5 ʤʛ/ʢʛ; ʊ-2 
ʪʦʢʩʠʥ ï 5 ʤʛ/ʢʛ; ʟʝʘʨʘʣʝʥʦʥ ï 2,0 ʤʛ/ʢʛ 
ʢʦʨʤʘ. ɼʦʟʳ ʤʠʢʦʪʦʢʩʠʥʦʚ ʚʳʙʨʘʥʳ ʜʣʷ 
ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʧʦʜʦʩʪʨʦʛʦ ʊ-2-, ʘʬʣʘ-, 
ʟʝʘʨʘʣʝʥʦʥʤʠʢʦʪʦʢʩʠʢʦʟʘ ʩ ʷʨʢʦ ʚʳʨʘ-
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ʞʝʥʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ. ʂʨʳʩʳ 
ʪʨʝʪʴʝʡ-ʧʷʪʦʡ ʛʨʫʧʧ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ 
ʪʦʢʩʠʯʥʦʤʫ ʨʘʮʠʦʥʫ ʧʦʣʫʯʘʣʠ ʨʘʟʨʘʙʦ-
ʪʘʥʥʳʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ  
(ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʝʨʚʘʷ (ɓ-ʛʣʶʢʘʥʳ, ʰʨʦʪ 
ʨʘʩʪʦʨʦʧʰʠ, ʚʠʪʘʤʠʥ ɽ, ʘʩʢʦʨʙʠʥʦʚʘʷ 
ʢʠʩʣʦʪʘ, ʣʝʚʘʤʠʟʦʣ), ʚʪʦʨʘʷ (ʙʝʥʪʦʥʠʪ, 
ʷʥʪʘʨʥʘʷ ʢʠʩʣʦʪʘ, ʤʝʪʠʣʫʨʘʮʠʣ; ʚʠʪʘʤʠʥ 
ɸ, ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ çʌʣʦʨʠʥè), 
ʪʨʝʪʴʷ (ʛʘʣʣʫʘʟʠʪ, ʤʝʪʠʦʥʠʥ, ɓ-ʛʣʶʢʘʥʳ, 
ʰʨʦʪ ʨʘʩʪʦʨʦʧʰʠ)) ʚ ʜʦʟʝ 0,25 % ʦʪ ʨʘʮʠ-
ʦʥʘ. ʐʝʩʪʦʡ - ʚʦʩʴʤʦʡ ʛʨʫʧʧʝ ʢʨʳʩ ʟʘʜʘ-
ʚʘʣʠ ʧʝʨʚʳʡ, ʚʪʦʨʦʡ, ʪʨʝʪʠʡ ʧʨʦʬʠʣʘʢʪʠ-
ʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʚ ʜʦʟʝ 0,25 % ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʦ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ ʩ ʮʝʣʴʶ 
ʦʮʝʥʢʠ ʙʝʟʚʨʝʜʥʦʩʪʠ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ 
ʫʨʦʚʥʝ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʧʝʨʠʦʜ 
ʜʣʠʣʩʷ ʪʨʠ ʥʝʜʝʣʠ. 
ʕʢʩʧʨʝʩʩʠʶ ʤʈʅʂ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴ-

ʥʳʭ ʮʠʪʦʢʠʥʦʚ (IL-1ɓ, IL-6, ʠ IFN-ɔ) 
ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʆʊ-ʇʎʈ ʚ ʨʝʘʣʴʥʦʤ 
ʚʨʝʤʝʥʠ ʚ ʦʙʨʘʟʮʘʭ ʩʝʣʝʟʝʥʢʠ, ʠʟʚʣʝʯʝʥ-
ʥʳʭ ʚ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʧʦʜʚʝʨʛʥʫ-
ʪʳʭ ʟʘʤʦʨʦʟʢʝ (ʤʠʥʫʩ 70 ÁC). ɼʣʷ ʦʧʨʝʜʝ-
ʣʝʥʠʷ ʠʥʜʫʢʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠ-
ʪʦʢʠʥʦʚ ʙʳʣʘ ʚʳʙʨʘʥʘ ʩʝʣʝʟʝʥʢʘ, ʧʦʪʦʤʫ 
ʯʪʦ ʦʥʘ ʷʚʣʷʝʪʩʷ ʚʪʦʨʠʯʥʳʤ 
(ʧʝʨʠʬʝʨʠʯʝʩʢʠʤ) ʣʠʤʬʦʠʜʥʳʤ ʦʨʛʘʥʦʤ, 

ʠʛʨʘʶʱʠʤ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ʚʦʩʧʘʣʠʪʝʣʴ-
ʥʦʡ ʨʝʘʢʮʠʠ ʠ ʨʘʟʚʠʪʠʠ ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ 
ʠʤʤʫʥʠʪʝʪʘ. ʊʢʘʥʝʚʫʶ ʈʅʂ ʵʢʩʪʨʘʛʠʨʦ-
ʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ ʜʣʷ ʵʢʩʪʨʘʢʮʠʠ 
ʈʅʂ çʈʠʙʦ-ʧʨʝʧè (ʌɹʋʅ ʎʅʀʀ ʕʧʠʜʝ-
ʤʠʦʣʦʛʠʠ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ, ʈʦʩʩʠʷ). 
ʃʠʟʠʩ ʦʩʪʘʪʢʦʚ ɼʅʂ ʚ ʨʘʩʪʚʦʨʝ ʈʅʂ ʧʦ-
ʩʣʝ ʚʳʜʝʣʝʥʠʷ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʦʩʫ-
ʱʝʩʪʚʣʷʣʠ ʧʫʪʸʤ ʜʦʙʘʚʣʝʥʠʷ ʬʝʨʤʝʥʪʘ 
çɼʅʂʘʟʳè ʚ ʧʨʝʧʘʨʘʪ, ʚʳʜʝʣʝʥʥʳʭ ʥʫʢ-
ʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ. 
ʅʦʨʤʘʣʠʟʘʮʠʶ ʢʦʣʠʯʝʩʪʚʘ ʥʫʢʣʝʠʥʦ-

ʚʳʭ ʢʠʩʣʦʪ ʧʨʦʠʟʚʦʜʠʣʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 
ʘʤʧʣʠʬʠʢʘʮʠʠ ʭʨʦʤʦʩʦʤʥʦʡ ɼʅʂ (ʛʝʥ 
ʛʘʤʤʘ-ʠʥʪʝʨʬʝʨʦʥʘ). ʉʭʦʞʠʡ ʧʦʜʭʦʜ ʙʳʣ 
ʨʝʘʣʠʟʦʚʘʥ ʚ ʨʘʙʦʪʘʭ W.T. Porter ʠ ʩʦʘʚʪ. 
(2021) ʠ A.A. Kojabad ʠ ʩʦʘʚʪ. (2021) [23, 
24]. ʆʙʨʘʪʥʫʶ ʪʨʘʥʩʢʨʠʧʮʠʶ ʦʙʱʝʡ ʈʅʂ 
ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʬʠʯʝ-
ʩʢʦʛʦ ʦʙʨʘʪʥʦʛʦ ʧʨʘʡʤʝʨʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 
ʚ ʦʩʥʦʚʥʫʶ ʩʤʝʩʴ ʜʣʷ ʇʎʈ ʬʝʨʤʝʥʪʘ 
MMLV-ʨʝʚʝʨʪʘʟʳ (ʥʘʙʦʨ çʈʠʚʝʨʪʘ-
Lè (ʎʅʀʀ ʕʧʠʜʝʤʠʦʣʦʛʠʠ, ʈʦʩʩʠʷ)). 
ʈʝʘʢʮʠʠ ʇʎʈ ʩ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧ-

ʮʠʝʡ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʧʨʦʚʦʜʠʣʠ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ ʨʝʘʛʝʥʪʦʚ ʜʣʷ 
ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ-ʈɺ (ɿɸʆ çʉʠʥʪʦʣè, ʈʦʩ-
ʩʠʷ).  

ʉʧʝʮʠʬʠʯʥʦʩʪʴ 
ʛʝʥʦʚ 

ʆʣʠʛʦʥʫʢʣʝʦʪʠʜʥʳʝ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ(5'-ü3') 

ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ 
ʥʦʤʝʨ 

ʀʥʪʝʨʣʝʡʢʠʥ 1-ɓ F tctccagtcaggcttccttgtg 

NM_031512.2 ʀʥʪʝʨʣʝʡʢʠʥ 1-ɓ R ctcctcactgtcgaaagctgcta 

ʀʥʪʝʨʣʝʡʢʠʥ 1-ɓ ʈ (ROX) tgaagcagctatggcaactgtccc (BHQ2) 

ʀʥʪʝʨʣʝʡʢʠʥ-6 F aggaacgaaagtcaactccatctg 

NM_012589.2 ʀʥʪʝʨʣʝʡʢʠʥ-6 R ttccttgtgatcactaacttcttcagca 

ʀʥʪʝʨʣʝʡʢʠʥ-6 ʈ (R6G) agacttccagccagttgccttcttg (BHQ1) 

ʀʥʪʝʨʬʝʨʦʥ-ɔ F ccatcagcaacaacataagtgtcat 

NM_138880.3 ʀʥʪʝʨʬʝʨʦʥ-ɔ R tcgaacttggcgatgctca 

ʀʥʪʝʨʬʝʨʦʥ-ɔ ʈ 
(FAM) atcactaacttcttcagcaacagtaaagcaaa 

(BHQ1) 

ʇʨʠʤʝʯʘʥʠʝ: 1 F ï ʧʨʷʤʦʡ ʧʨʘʡʤʝʨ; 2 R ï ʦʙʨʘʪʥʳʡ ʧʨʘʡʤʝʨ; 3 ʈ ï ʟʦʥʜ. 

ʊʘʙʣʠʮʘ 1- ʆʣʠʛʦʥʫʢʣʝʦʪʠʜʥʳʝ ʧʨʘʡʤʝʨʳ ʜʣʷ ʚʳʙʨʘʥʥʳʭ ʮʠʪʦʢʠʥʦʚ 
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ʋʩʣʦʚʠʷ ʘʤʧʣʠʬʠʢʘʮʠʠ ʙʳʣʠ ʩʣʝʜʫʶ-
ʱʠʤʠ: 37 ÁC ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ, 95 ÁC ʚ 
ʪʝʯʝʥʠʝ 5 ʤʠʥ, 40 ʮʠʢʣʦʚ 95 ÁC ʚ ʪʝʯʝʥʠʝ 
15 ʩ, 55 ÁC ʚ ʪʝʯʝʥʠʝ 30 ʩ, 72 ÁC ʚ ʪʝʯʝʥʠʝ 
5 ʩ. ʕʢʩʧʨʝʩʩʠʷ ʛʝʥʦʚ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ 
ʢʦʣʠʯʝʩʪʚʫ ʢʦʧʠʡ ʢɼʅʂ ʚ ʠʩʩʣʝʜʫʝʤʦʤ 
ʤʘʪʝʨʠʘʣʝ. 
ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ ʇʎʈ 

ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʠ ʠʥʪʝʨʣʝʡʢʠʥʦʚ ʠ ʠʥʪʝʨʬʝʨʦʥʘ 
ʙʝʣʳʭ ʢʨʳʩ.  
ʅʫʢʣʝʦʪʠʜʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʦʚ, ʧʦʢʘʟʘ-
ʥʘ ʚ ʪʘʙʣʠʮʝ 1. 
ʆʊ-ʇʎʈ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʝʪʝʢʪʠʨʫʶʱʝʛʦ ʘʤʧʣʠʬʠʢʘʪʦʨʘ CFX 96 
çBio-Radè.  
ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʚʳ-

ʯʠʩʣʷʣʠ ʩʣʝʜʫʶʱʠʝ ʦʧʠʩʘʪʝʣʴʥʳʝ ʩʪʘʪʠ-
ʩʪʠʢʠ: ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʫʶ (ʄ) ʠ 
ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (ÑSd). ʉʪʘʪʠʩʪʠ-
ʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʤʝʞʛʨʫʧʧʦʚʳʭ ʦʪʣʠ-
ʯʠʡ ʦʮʝʥʠʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪʘ 
ʄʘʥʥʘïʋʠʪʥʠ (Ŭ = 0,05) ʩ ʢʦʨʨʝʢʮʠʝʡ p-
ʢʨʠʪʝʨʠʷ ʧʨʠ ʧʦʤʦʱʠ ʧʦʧʨʘʚʢʠ ʥʘ ʤʥʦ-
ʞʝʩʪʚʝʥʥʳʝ ʩʨʘʚʥʝʥʠʷ ɹʦʥʬʝʨʨʦʥʠ. ʇʨʠ 
ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʛʨʘʤ-
ʤʳ Statistica 6.0 ʠ MS Excel. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʋ ʢʨʳʩ, ʧʦʣʫʯʘʚʰʠʭ ʢʦʨʤ, ʢʦʥʪʘʤʠ-

ʥʠʨʦʚʘʥʥʳʡ ʤʠʢʦʪʦʢʩʠʥʘʤʠ, ʵʢʩʧʨʝʩʩʠʷ 
ʤʈʅʂ IL-1ɓ, IL-6, IFN-ɔ ʙʳʣʘ ʧʦʚʳʰʝʥʘ 

ɻʨʫʧʧʘ 
ʎʠʢʣ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʚ ʇʎʈ-ʈɺ 

IL-1ɓ IL-6 IFN-ɔ 

1 18,89Ñ0,95 17,41Ñ0,61 19,66Ñ1,12 

2 16,42Ñ0,74** 14,80Ñ0,23** 16,02Ñ0,87** 

3 17,18Ñ0,86* 15,84Ñ0,38* 17,64Ñ0,96* 

4 17,42Ñ0,96 15,53Ñ0,67* 18,08Ñ0,72 

5 18,05Ñ0,73 16,52Ñ0,22 18,66Ñ0,54 

6 18,47Ñ1,02 17,53Ñ0,75 19,08Ñ1,08 

7 18,51Ñ0,99 17,25Ñ0,91 19,03Ñ0,79 

8 18,54Ñ0,82 17,34Ñ0,89 19,24Ñ0,55 

ʇʨʠʤʝʯʘʥʠʝ: 1 * ï p < 0,05; 2 ** ï p < 0,01. 

(p < 0,01), ʯʪʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʧʦʥʠʞʝʥʥʳ-
ʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʦʨʦʛʦʚʦʛʦ ʮʠʢʣʘ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʛʨʫʧʧʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ 
(ʪʘʙʣʠʮʘ 2). 
ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʝʜʣʘʛʘʝʤʳʝ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʠʥʛʠʙʠʨʫ-
ʶʪ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ IL-1ɓ, IL-6 ʠ IFN-ɔ 
ʩʝʣʝʟʝʥʢʠ ʙʝʣʳʭ ʢʨʳʩ, ʧʦʣʫʯʘʚʰʠʭ ʊ-2 
ʪʦʢʩʠʥ, ʟʝʘʨʘʣʝʥʦʥ ʠ ʘʬʣʘʪʦʢʩʠʥ ɺ1. ʇʦ 
IL-1ɓ ʟʥʘʯʝʥʠʝ ʧʦʨʦʛʦʚʦʛʦ ʮʠʢʣʘ ʩʥʠʟʠ-
ʣʦʩʴ ʚ ʪʨʝʪʴʝʡ, ʯʝʪʚʝʨʪʦʡ ʠ ʧʷʪʦʡ ʛʨʫʧʧʘʭ 
ʥʘ 14,38 % (ʨ < 0,05), 12,36 % ʠ 7,06 % 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʫʧʧʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 
ʢʦʥʪʨʦʣʷ, ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ï 20,77 % (p < 
0,01) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʧʦ IL-6 ʠ IFNy ï 
15,0 % (ʨ < 0,05), 17,9 % (ʨ < 0,05), 8,7 % 
ʠ 15,9 % (ʨ < 0,05), 12,48 %, 7,89 %, ʚ 
ʛʨʫʧʧʝ ʪʦʢʩʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ï 25,0 % (p 
< 0,01) ʠ 28,75 % (p < 0,01).  
ʈʝʟʫʣʴʪʘʪʳ ʘʤʧʣʠʬʠʢʘʮʠʠ ʤʈʅʂ ʧʨʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ 
ʥʘ ʨʠʩʫʥʢʝ 1. 
ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʘʣʠ-

ʯʠʝ ʫ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 
ʢʦʤʧʣʝʢʩʦʚ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʵʬ-
ʬʝʢʪʦʚ, ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʭ ʫ ʢʦʤʧʣʝʢ-
ʩʘ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʪ ʛʘʣʣʫʘʟʠʪ, 
ʤʝʪʠʦʥʠʥ, ɓ-ʛʣʶʢʘʥʳ, ʰʨʦʪ ʨʘʩʪʦʨʦʧʰʠ. 
ɺʣʠʷʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʬʠʣʘʢʪʠ-

ʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʤʈʅʂ 
ʛʝʥʦʚ ʩʝʣʝʟʝʥʢʠ ʙʝʣʳʭ ʢʨʳʩ, ʩʚʷʟʘʥʥʳʭ ʩ 
ʚʦʩʧʘʣʝʥʠʝʤ ʧʨʠ ʩʤʝʰʘʥʥʦʤ ʤʠʢʦʪʦʢʩʠ-
ʢʦʟʝ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 2. 

ʊʘʙʣʠʮʘ 2- ʎʠʢʣʳ ʵʢʩʧʨʝʩʩʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ 
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ɸ - ʘʤʧʣʠʬʠʢʘʮʠʷ IL-1ɓ; ɹ - ʘʤʧʣʠʬʠʢʘʮʠʷ IL-6; ɺ - ʘʤʧʣʠʬʠʢʘʮʠʷ IFNy 
 

ʈʠʩʫʥʦʢ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʆʊ-ʇʎʈ ʤʈʅʂ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ. 

ʈʠʩʫʥʦʢ 2 ï ɿʥʘʯʝʥʠʷ ʵʢʩʧʨʝʩʩʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʫ ʙʝʣʳʭ ʢʨʳʩ,  
ʚʳʨʘʞʝʥʥʳʝ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʝʜʠʥʠʮʘʭ [AU]. 

ʀʟ ʨʠʩʫʥʢʘ 2 ʚʠʜʥʦ, ʯʪʦ ʚʳʨʘʙʦʪʢʘ 
ʮʠʪʦʢʠʥʦʚ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ ʩʝ-
ʣʝʟʝʥʢʠ ʚʳʟʚʘʥʳ ʧʦʪʨʝʙʣʝʥʠʝʤ ʢʦʨʤʘ, 
ʩʦʜʝʨʞʘʱʝʛʦ ʊ-2 ʪʦʢʩʠʥ, ʟʝʘʨʘʣʝʥʦʥ ʠ 
ʘʬʣʘʪʦʢʩʠʥ ɺ1. ɼʦʙʘʚʣʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠ-
ʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʤʦʜʫʣʠʨʫʝʪ ʚʦʩʧʘʣʠ-
ʪʝʣʴʥʳʡ ʦʪʚʝʪ ʫ ʙʝʣʳʭ ʢʨʳʩ ʟʘ ʩʯʝʪ ʠʟʤʝ-
ʥʝʥʠʷ ʵʢʩʧʨʝʩʩʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 
ʮʠʪʦʢʠʥʦʚ ʩʝʣʝʟʝʥʢʠ. 
Pistol G.C. ʠ ʩʦʘʚʪ. (2015) ʦʙʥʘʨʫʞʠ-

ʣʠ, ʯʪʦ ʟʝʘʨʘʣʝʥʦʥ ʧʦʚʳʰʘʣ ʵʢʩʧʨʝʩʩʠʶ 
ʠ ʩʠʥʪʝʟ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ 
(TNF-Ŭ, IL-8, IL-6, IL-1ɓ) ʠ ʥʝ ʚʣʠʷʣ ʥʘ 
ʮʠʪʦʢʠʥʳ IFN-ɔ, IL-4 ʠ IL-10 ʚ ʩʝʣʝʟʝʥ-
ʢʝ. ɸʚʪʦʨʳ ʜʝʣʘʶʪ ʚʳʚʦʜ, ʯʪʦ ʚʦʩʧʘʣʠ-
ʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ 
ʘʢʪʠʚʘʮʠʠ ʩʠʛʥʘʣʴʥʦʛʦ ʧʫʪʠ JNK, ʘ ʥʝ p-
38MAPK ʠ NF-kB, ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʦʚ ʠ 
ʙʝʣʢʦʚ ʢʦʪʦʨʳʭ ʧʦʜʘʚʣʷʝʪʩʷ ʜʝʡʩʪʚʠʝʤ 
ʟʝʘʨʘʣʝʥʦʥʘ [25].   
ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ Wang Y.C. ʠ ʩʦʘʚʪ. 

(2012) ʟʝʘʨʘʣʝʥʦʥ ʧʨʠʚʦʜʠʣ ʢ ʧʦʚʳʰʝ-

ʥʠʶ ʫʨʦʚʥʷ IL-2 ʠ IFN-ɔ ʠ ʩʥʠʞʝʥʠʶ ʵʢʩ-
ʧʨʝʩʩʠʠ ʛʝʥʘ IL-6 ʚ ʩʪʠʤʫʣʠʨʦʚʘʥʥʳʭ 
ʣʠʤʬʦʮʠʪʘʭ ʩʝʣʝʟʸʥʢʠ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ 
[26], Choi et al. (2012) ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ 
IL-1, IL-10 ʠ IFN-ɔ ʚ ʩʝʣʝʟʸʥʢʝ ʢʨʳʩ, ʚʘʢ-
ʮʠʥʠʨʦʚʘʥʥʳʭ ʠʣʠ ʥʝʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ 
ʧʨʦʪʠʚ ʧʘʨʚʦʚʠʨʫʩʘ [27]. 
ʈʝʟʫʣʴʪʘʪʳ J. Wang ʠ ʩʦʘʚʪ. (2025) 

[28] ʚʳʷʚʠʣʠ ʚʳʨʘʞʝʥʥʫʶ ʪʦʢʩʠʯʥʦʩʪʴ 
ʠ ʢʘʥʮʝʨʦʛʝʥʥʦʩʪʴ ʘʬʣʘʪʦʢʩʠʥʘ ɺ1, ʧʦʜ-
ʪʚʝʨʞʜʝʥʥʳʝ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ TNF-Ŭ 
ʠ IL-6. 
ʀʩʩʣʝʜʦʚʘʥʠʷ [29-31] ʛʝʥʦʪʦʢʩʠʯʥʦ-

ʩʪʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ in vitro ʪʦʢʩʠʯʥʦʩʪʴ ʊ-2 
ʚʳʟʳʚʘʝʪ ʦʜʥʦʮʝʧʦʯʝʯʥʳʝ ʨʘʟʨʳʚʳ ɼʅʂ, 
ʢʦʪʦʨʳʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʚ ʧʝʨʚʠʯʥʳʭ 
ʣʠʤʬʦʮʠʪʘʭ ʪʠʤʫʩʘ, ʛʝʧʘʪʦʮʠʪʦʚ ʠ ʩʝʣʝ-
ʟʝʥʢʠ ʤʳʰʝʡ BALB/c.  
ʇʦʩʣʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʨ ʚ ʧʣʘʟʤʘʪʠʯʝ-

ʩʢʦʡ ʤʝʤʙʨʘʥʝ ʢʣʝʪʦʢ ʧʝʯʝʥʠ ʧʦʜ ʚʦʟʜʝʡ-
ʩʪʚʠʝʤ ʘʬʣʘʪʦʢʩʠʥʘ ɺ1 ʚʳʩʚʦʙʦʞʜʘʶʪʩʷ 
ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʤʝʜʠʘʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ 

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/carcinogenicity
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/genotoxicity
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/genotoxicity
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IL-1ɓ ʠ IL-18, ʢʦʪʦʨʳʝ ʩʪʠʤʫʣʠʨʫʶʪ ʠ 
ʧʨʠʚʣʝʢʘʶʪ ʥʝʡʪʨʦʬʠʣʳ ʚ ʪʢʘʥʴ. ʕʪʦʪ 
ʧʨʦʮʝʩʩ ʧʨʠʚʦʜʠʪ ʢ ʠʥʬʠʣʴʪʨʘʮʠʠ 
ʥʝʡʪʨʦʬʠʣʦʚ, ʥʘʙʫʭʘʥʠʶ ʢʣʝʪʦʢ, ʛʠʙʝʣʠ 
ʢʣʝʪʦʢ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʤʫ ʧʦʨʘʞʝʥʠʶ 
ʧʝʯʝʥʠ, ʠʟʚʝʩʪʥʦʤʫ ʢʘʢ ʧʠʨʦʧʪʦʪʠʯʝʩʢʦʝ 
ʧʦʨʘʞʝʥʠʝ ʧʝʯʝʥʠ. ɹʦʣʝʝ ʪʦʛʦ, ʥʘʙʣʶʜʘ-
ʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ IL-1ɓ 
ʠ ʨʘʩʱʝʧʣʝʥʥʦʡ ʢʘʩʧʘʟʳ-1, ʯʪʦ ʫʢʘʟʳʚʘʝʪ 
ʥʘ ʪʦ, ʯʪʦ AFB1 ʥʝ ʪʦʣʴʢʦ ʚʳʟʳʚʘʣ 
ʥʝʢʨʦʟ ʧʝʯʝʥʦʯʥʦʡ ʪʢʘʥʠ, ʥʦ ʠ ʟʘʧʫʩʢʘʣ 
ʧʠʨʦʧʪʦʟ ʚ ʛʝʧʘʪʦʮʠʪʘʭ [10, 28]. 
ɺʳʷʚʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʥʘʙʣʶʜʘʝʤʳʭ 

ʵʬʬʝʢʪʘʭ ʦʪ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʚʳʟʚʘʥʳ ʨʘʟʣʠʯʥʦʡ 
ʪʦʢʩʠʯʥʦʩʪʴʶ ʠʩʩʣʝʜʫʝʤʳʭ ʤʠʢʦʪʦʢʩʠ-
ʥʦʚ, ʠʭ ʩʦʯʝʪʘʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʚʳʩʦ-
ʢʠʤʠ ʜʦʟʘʤʠ ʠ ʚʠʜʦʤ ʞʠʚʦʪʥʳʭ.  
ɺʓɺʆɼʓ / CONCLUSION 
ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʚ ʩʥʠʞʝʥʠʠ 

ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʊ-2 ʪʦʢʩʠʥʘ, ʟʝ-
ʘʨʘʣʝʥʦʥʘ ʠ ʘʬʣʘʪʦʢʩʠʥʘ ɺ1 ʧʦ ʧʘʨʘʤʝʪ-
ʨʘʤ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʧʨʦ-
ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʚ ʩʝʣʝʟʝʥʢʝ 
ʦʢʘʟʘʣʩʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, 
ʚʢʣʶʯʘʶʱʠʡ ʛʘʣʣʫʘʟʠʪ, ʤʝʪʠʦʥʠʥ, ɓ-
ʛʣʶʢʘʥʳ, ʰʨʦʪ ʨʘʩʪʦʨʦʧʰʠ. 
ɿʘʱʠʪʥʳʡ ʵʬʬʝʢʪ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʥʘʤʠ ʢʦʤʧʦʟʠʮʠʠ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʩʦʨʙ-
ʮʠʦʥʥʳʤʠ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ, ʠʤʤʫʥʦ-
ʤʦʜʫʣʠʨʫʶʱʠʤʠ, ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʤʠ 
ʩʚʦʡʩʪʚʘʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ ʝʝ ʩʦʩʪʘʚ ʢʦʤ-
ʧʦʥʝʥʪʦʚ. 
ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʦ ʪʦʤ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʌɻɹʅʋ 
çʌʎʊʈɹ-ɺʅʀɺʀè ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ 
ʢʦʤʧʣʝʢʩ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠ ʪʨʝ-
ʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 
ʩʨʝʜʩʪʚʘ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʤʝʰʘʥʥʳʭ ʤʠʢʦ-
ʪʦʢʩʠʢʦʟʦʚ ʫ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ. 
ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʥʝ ʦʢʘʟʳʚʘʣʠ 
ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʠʥʜʫʢʮʠʶ ʧʨʦ-
ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʧʨʠ ʜʦʙʘʚʣʝ-
ʥʠʠ ʠʭ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ ʩ ʮʝʣʴʶ ʠʟʫ-
ʯʝʥʠʷ ʙʝʟʚʨʝʜʥʦʩʪʠ. 
ɺʳʧʦʣʥʝʥʠʝ ʪʝʢʫʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʟʚʦʣʠʣʦ ʧʦʜʦʙʨʘʪʴ ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʘʨʢʝ-
ʨʳ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʠ ʘʧʨʦ-
ʙʠʨʦʚʘʪʴ ʠʭ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʘʭ 
ʞʠʚʦʪʥʳʭ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʚʳ-
ʷʚʣʝʥʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ ʧʨʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʠ ʚʦʟʜʝʡʩʪʚʠʷ ʤʠʢʦʪʦʢʩʠʥʦʚ ʥʘ 
ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ, ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʪʝʨʘʧʠʠ 
ʤʠʢʦʪʦʢʩʠʢʦʟʦʚ. ʀʥʪʝʛʨʘʮʠʷ ʵʪʦʛʦ ʧʦʜʭʦ-
ʜʘ ʚ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʩʪʨʘʪʝʛʠʠ ʠʤʝʝʪ 
ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʩʥʠʞʝʥʠʷ 
ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʤʠʢʦʪʦʢʩʠʥʦʚ.  
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ABSTRACT 
Mycotoxins are common contaminants 

in animal feed. The most common mycotox-
ins in animal feed include zearalenone, T-2 
toxin, deoxynivalenol, aflatoxins, and others. 
This article examined the molecular mecha-
nism of the combined effects of T-2 toxin, 
aflatoxin B1, and zearalenone. The aim of 
this study was to investigate the effect of a 
mycotoxin complex on the expression level 
of proinflammatory cytokines (IL-1ɓ, IL-6, 
IFN-ɔ) mRNA in the spleen of white rats and 
to evaluate the protective potential of the 
developed complex agents to reduce the in-
duction of inflammatory processes. The ex-
periments were conducted on 80 white rats. 
To reproduce mycotoxicosis, animals re-
ceived crystalline mycotoxins with their ba-
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sal diet for 21 days: aflatoxin B1 - 2.5 mg/
kg; T-2 toxin - 5 mg/kg; zearalenone - 2.0 
mg/kg of feed. Three formulations of 
prophylactic complexes with sorption, anti-
oxidant, hepatoprotective and immunomodu-
latory properties were used as protective 
agents. Expression of mRNA of proinflam-
matory cytokines (IL-1ɓ, IL-6, IFNὛ) was 
determined by quantitative real-time PCR in 
spleen samples. Gene expression was as-
sessed based on the number of cDNA copies 
in the studied material, normalizing the indi-
cator relative to the number of DNA copies 
in the same sample. It was found that associ-
ated exposure to mycotoxins causes in-
creased expression of proinflammatory cyto-
kine genes at the mRNA level in the spleen. 
The developed complexes modulated the 
production of proinflammatory cytokines. 
The prophylactic complex based on hal-
loysite, silymarin, ɓ-glucans, and methionine 
demonstrated the most pronounced immuno-
modulatory potential. The obtained data in-
dicate that this prophylactic complex is 
promising and requires further study as a 
means of preventing mixed mycotoxicoses 
in food-producing animals. 
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ɸʅʅʆʊɸʎʀʗ 
ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʧʦ ʘʤʠʥʦʢʠʩʣʦʪʥʦ-
ʤʫ ʩʦʩʪʘʚʫ çʧʨʦʪʝʠʥè ̫ʚʣʷʝʪʩʷ ʢʣʶʯʝ-
ʚʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʢʦʨʤʣʝʥʠʠ ʩʝʣʴʩʢʦ-
ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʪʠʮʳ, ʥʝʦʙʭʦʜʠʤʳʤ 
ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʘ ʠ ʚʳʩʦʢʦʡ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʠ. ɼʝʬʠʮʠʪ ʣʠʤʠʪʠʨʫʶʱʠʭ 

ʘʤʠʥʦʢʠʩʣʦʪ (ɸʂ) ʚ ʨʘʮʠʦʥʝ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʷʤ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʟʘʤʝʜ-
ʣʝʥʠʶ ʪʝʤʧʦʚ ʨʦʩʪʘ ʠ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚ ʧʪʠʮʳ. ɹʝʣʢʠ ʨʘʧʩʘ ʭʦʨʦʰʦ ʩʙʘ-
ʣʘʥʩʠʨʦʚʘʥʳ ʧʦ ʘʤʠʥʦʢʠʩʣʦʪʥʦʤʫ ʩʦʩʪʘʚʫ, ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʣʠʟʠʥʘ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʩʦʝ, 
ʘ ʧʦ ʤʝʪʠʦʥʠʥʫ ʠ ʮʠʩʪʝʠʥʫ, ʢʘʣʴʮʠʶ ʠ ʬʦʩʬʦʨʫ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʷʪ ʝʸ. ʎʝʣʴʶ 
ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʟʘʤʝʥʳ ʯʘʩʪʠ ʢʦʨʤʘ ʩʝʤʝʥʘʤʠ ʨʘʧʩʘ ʚ ʢʦʣʠʯʝ-
ʩʪʚʝ 25-75% ʦʪ ʨʘʮʠʦʥʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʥʘ ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʧʨʦʬʠʣʴ ʦʨʛʘʥʠʟʤʘ. ɺ 
ʵʢʩʧʝʨʠʤʝʥʪʝ ʟʘʜʝʡʩʪʚʦʚʘʥʦ 4 ʛʨʫʧʧʳ ʬʠʩʪʫʣʴʥʳʭ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ ʉʤʝʥʘ 9 
(N=20, n=5): A ï ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ (ʆʈ) ʩ ʩʳʨʳʤ ʞʠʨʦʤ (ʉɾ) 5%;Bï ʆʈ ʩ 25% ʩʝʤʷʥ 
ʨʘʧʩʘ (ʉʈ) (9,5% ʉɾ); C ï ʆʈ ʩ 50% ʉʈ (19% ʉɾ); D ï ʆʈ ʩ 75% ʉʈ (28,5% ʉɾ). ɸʤʠ-
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ʥʦʢʠʩʣʦʪʥʳʡ ʘʥʘʣʠʟ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʠʦʥʦʦʙʤʝʥʥʦʡ ʭʨʦʤʘʪʦʛʨʘ-
ʬʠʠ ʩ ʧʦʩʪʢʦʣʦʥʦʯʥʦʡ ʜʝʨʠʚʘʪʠʟʘʮʠʝʡ ʥʠʥʛʠʜʨʠʥʦʤ. ɺʚʝʜʝʥʠʝ ʩʝʤʷʥ ʨʘʧʩʘ ʚ ʨʘʮʠʦʥ 
ʙʨʦʡʣʝʨʦʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʜʦʩʪʦʚʝʨʥʦʤʫ (pÒ0,05) ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʨʦʚʠ ʮʳʧ-
ʣʷʪ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ɺʘʣ, ɻʣʠ, ʉʝʨ, ʘ ʪʘʢʞʝ ʚʳʨʘʞʝʥʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ɸʨʛ, ɸʣʘ, 
ʎʠʩ, ʄʝʪ ʠ ʃʠʟ. 2-ʘʷ ʛʨʫʧʧʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʨʷʜʘ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ: ɸʩʧ, ʊʨʝ, ʉʝʨ, ɻʣʫ, ɻʣʠ, ɸʣʘ, ɺʘʣ ʠ ʃʝʡ, ʦʜʥʘʢʦ ʩʦʦʪʥʦʰʝʥʠʝ 
ʩʫʤʤʳ ʥʝʟʘʤʝʥʠʤʳʭ ɸʂ ʢ ʟʘʤʝʥʠʤʳʤ ʙʳʣʦ ʥʘʠʣʫʯʰʠʤ ʚ 4-ʦʡ ʛʨʫʧʧʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 
ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʄʝʪ, ʀʣʝ, ɻʠʩ, ʃʠʟ ʠ ɸʨʛ ʥʘʨʷʜʫ ʩ ʤʝʥʴʰʝʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʨʷʜʘ 
ʟʘʤʝʥʠʤʳʭ ɸʂ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʤʝʥʘ ʚ ʨʘʮʠʦʥʝ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʟʝʨʥʦʚʦʡ ʯʘʩʪʠ ʥʘ 
ʩʝʤʝʥʘ ʨʘʧʩʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 25-75% ʦʢʘʟʳʚʘʝʪ ʚʳʨʘʞʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʱʠʡ ʘʤʠʥʦʢʠʩ-
ʣʦʪʥʳʡ ʧʨʦʬʠʣʴ ʢʨʦʚʠ.  

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʤʠʥʦʢʠʩʣʦʪʳ 

(ɸʂ), ʢʘʢ ʦʜʥʠ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʙʠʦ-
ʣʦʛʠʯʝʩʢʠ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ɹɸɺ), ʘʢ-
ʪʠʚʥʦ ʠʟʫʯʘʶʪʩʷ ʚ ʤʠʨʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 
ʢʦʣʦʩʩʘʣʴʥʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʟʥʘʯʝʥʠʝʤ 
ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦ-
ʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ - ʚ ʧʨʠʨʦʜʝ ʚ 
ʮʝʣʦʤ. ɸʤʠʥʦʢʠʩʣʦʪʳ ʚʳʧʦʣʥʷʶʪ ʮʝʣʳʡ 
ʨʷʜ ʬʫʥʢʮʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʩʪʘʙʠʣʴ-
ʥʦʡ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʤʘ. ʕʪʦ ʵʣʝʤʝʥʪʘʨʥʘʷ 
ʝʜʠʥʠʮʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʚʩʝʭ ʙʝʣʢʦʚʳʭ 
ʤʦʣʝʢʫʣ ʦʨʛʘʥʠʟʤʘ, ʦʪ ʙʝʣʢʦʚ, ʬʦʨʤʠʨʫ-
ʶɦ ʠʭ ʤr ʝhʯʥrʝ ʪʢʘʥʠ ʜʦ ʛʦʨʤʦʥʦʚ ʙʝʣ-
ʢʦʚʦʡ ʧʨʠʨʦʜʳ. ʆʪʜʝʣʴʥʳʝ ʘʤʠʥʦʢʠʩʣʦ-
ʪʳ ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ, 
ʥʘʧʨʠʤʝʨ, ʛʣʫʪʘʤʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ï ʢʦʪʦ-
ʨʘʷ ʦʪʚʝʯʘʝʪ ʟʘ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ 
ʦʙʫʯʝʥʠʝʤ ʠ ʧʘʤʷʪʴʶ, ʪʠʨʦʟʠʥ ʠʩʧʦʣʴʟʫ-
ʶʪʩʷ ʢʘʢ ʦʩʥʦʚʘ ʜʣʷ ʩʠʥʪʝʟʘ ʜʦʬʘʤʠʥʘ, 
ʥʦʨʘʜʨʝʥʘʣʠʥʘ ʠ ʘʜʨʝʥʘʣʠʥʘ. ɸʤʠʥʦʢʠʩ-
ʣʦʪʳ ʫʯʫʚʩʪʚʫʶʪ ʚ ʫʛʣʝʚʦʜʥʦʤ, ʣʠʧʠʜʥʦʤ 
ʠ ʚʦʜʥʦ-ʩʦʣʝʚʦʤ ʦʙʤʝʥʘʭ [1,2]. ʇʨʠ ʵʪʦʤ, 
ʥʝʢʦʪʦʨʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ ʤʦʛʫʪ ʥʝʧʦ-
ʩʨʝʜʩʪʚʝʥʥʦ ʩʥʘʙʞʘʪʴ ʵʥʝʨʛʠʝʡ ʤʳʰʝʯ-
ʥʫʶ ʪʢʘʥʴ, ʠʟ ʯʝʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʫʥʠʢʘʣʴ-
ʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʘʤʠʥʦʢʠʩʣʦʪ 
ʧʦʟʚʦʣʷʶʪ ʦʨʛʘʥʠʟʤʫ, ʨʘʩʪʠ, ʨʘʟʚʠʚʘʪʴʩʷ 
ʠ ʥʦʨʤʘʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʥʘ ʧʨʦʪʷ-
ʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ, ʪʘʢ ʢʘʢ ʦʥʠ 
çʥʝʟʘʤʝʥʠʤʳ ʚʦ ʚʩʝʭ ʧʨʦʮʝʩʩʘʭ ʞʠʟʥʝʜʝ-
ʪ̫ʝʣɹʥʦʩʪʠè [3,4]. 
ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʨʷʜ ʘʤʠʥʦʢʠʩ-

ʣʦʪ ʩ ʨʘʟʚʝʪʚʣʝʥʥʦʡ ʮʝʧʴʶ (ʥʘʧʨʠʤʝʨ, 
ʠʟʦʣʝʡʮʠʥ, ʣʝʡʮʠʥ ʠ ʚʘʣʠʥ) ʩʧʦʩʦʙʩʪʚʫ-
ʶʪ ʨʦʩʪʫ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ, ʫʩʠʣʠʚʘʶʪ 
ʨʘʟʚʠʪʠʝ ʢʠʰʝʯʥʠʢʘ ʠ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʪ 
ʚ ʨʝʛʫʣʷʮʠʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ [5]. ʀʤʝ-
ʶʪʩʷ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʩʚʦ-
ʙʦʜʥʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ (ʪ.ʝ. ʥʝ ʩʚʷʟʘʥʥʳʝ 

ʚ ʙʝʣʢʦʚʳʝ ʤʦʣʝʢʫʣʳ), ʘ ʪʘʢʞʝ ʠʭ ʧʨʦʠʟ-
ʚʦʜʥʳʝ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʚ ʨʦʣʠ ʨʝʛʫʣʷ-
ʪʦʨʥʳʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʦʩʥʦʚ-
ʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘ-
ʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ [5]. ʅʘʧʨʠ-
ʤʝʨ, ʤʝʪʘʙʦʣʠʪʳ ʘʣʘʥʠʥʘ, 4-
ʛʠʜʨʦʢʩʠʧʨʦʣʠʥʘ, ʪʠʨʦʟʠʥʘ, ʤʝʪʠʦʥʠʥʘ ʠ 
ʪ. ʜ. ʩʚʷʟʘʥʳ ʩ ʮʠʢʣʦʤ ʂʨʝʙʩʘ, ʢʦʪʦʨʳʡ 
ʷʚʣʷʝʪʩʷ ʩʚʷʟʫʶʱʠʤ ʜʣʷ ʤʥʦʛʠʭ ʤʝʪʘʙʦ-
ʣʠʯʝʩʢʠʭ ʧʫʪʝʡ [4,6]. 
ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʧʦ ʘʤʠʥʦʢʠʩʣʦʪ-

ʥʦʤʫ ʩʦʩʪʘʚʫ çʧʨʦʪʝʠʥè (ʠʤʝʝʪʩʷ ʚʚʠʜʫ 
ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʩʝʭ ʙʝʣʢʦʚ) ʷʚʣʷ-
ʝʪʩʷ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʢʦʨʤʣʝʥʠʠ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʪʠʮʳ, ʥʝʦʙʭʦʜʠ-
ʤʳʤ ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʘ ʠ ʚʳʩʦʢʦʡ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʂʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 
ʠʤʝʝʪ ʙʘʣʘʥʩ ʨʘʮʠʦʥʘ ʙʨʦʡʣʝʨʦʚ ʧʦ ʣʠ-
ʤʠʪʠʨʫʶʱʠʤ ʘʤʠʥʦʢʠʩʣʦʪʘʤ: ʤʝʪʠʦʥʠ-
ʥʫ, ʣʠʟʠʥʫ, ʪʨʝʦʥʠʥʫ, ʪʨʠʧʪʦʬʘʥʫ, ʚʘʣʠʥʫ 
[7]. ɼʝʬʠʮʠʪ ʣʠʤʠʪʠʨʫʶʱʠʭ ʘʤʠʥʦʢʠʩ-
ʣʦʪ ʚ ʨʘʮʠʦʥʝ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʦʜʠʪ ʢ 
ʥʘʨʫʰʝʥʠʷʤ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʟʘʤʝʜʣʝʥʠʶ 
ʪʝʤʧʦʚ ʨʦʩʪʘ ʠ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʳʭ 
ʢʘʯʝʩʪʚ ʧʪʠʮʳ. ʃʫʯʰʝʝ ʧʦʥʠʤʘʥʠʝ ʧʦ-
ʪʨʝʙʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ ʙʨʦʡʣʝʨʦʚ ʚ ʦʧʨʝ-
ʜʝʣʝʥʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪʘʭ ʧʦʟʚʦʣʠʪ ʦʧʪʠ-
ʤʠʟʠʨʦʚʘʪʴ ʨʝʮʝʧʪʳ ʢʦʤʙʠʢʦʨʤʦʚ ʠ ʩʥʠ-
ʟʠʪʴ ʠʟʙʳʪʦʢ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʥʠʭ, ʯʪʦ 
ʧʨʠʚʝʜʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ ʢʦʨʤʦʚ, ʚʳʙʨʦʩʦʚ ʘʟʦʪʘ ʚ ʦʢʨʫ-
ʞʘʶʱʫʶ ʩʨʝʜʫ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʝʥʠʶ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʠ [8,9]. 
ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣ ʧʦʩʪʘʚ-

ʣʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʯʘʩʪʠʯʥʦʡ ʟʘʤʝʥʦʡ 
ʟʝʨʥʦʚʦʡ ʯʘʩʪʠ ʨʘʮʠʦʥʘ ʮʳʧʣʷʪ-
ʙʨʦʡʣʝʨʦʚ ʩʝʤʝʥʘʤʠ. ʇʦʩʢʦʣʴʢʫ ʨʘʧʩ 
ʦʪʥʦʩʠʪʩʷ ʢ ʚʘʞʥʝʡʰʠʤ ʤʘʩʣʠʯʥʳʤ ʢʦʨ-
ʤʦʚʳʤ ʢʫʣʴʪʫʨʘʤ, ʪʘʢ ʢʘʢ ʩʦʜʝʨʞʘʪ ʜʦ 
50% ʞʠʨʘ ʠ 23% ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʩʚʦʝʤ 
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ʩʦʩʪʘʚʝ [10]. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʲʝʤʳ ʝʛʦ ʧʨʦ-
ʠʟʚʦʜʩʪʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-
ʜʝʨʘʮʠʠ ʥʘʨʘʩʪʘʶʪ [11]. ɹʝʣʢʠ ʨʘʧʩʘ ʭʦ-
ʨʦʰʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʳ ʧʦ ʘʤʠʥʦʢʠʩʣʦʪʥʦ-
ʤʫ ʩʦʩʪʘʚʫ, ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʣʠʟʠʥʘ ʧʨʠ-
ʙʣʠʞʘʶʪʩʷ ʢ ʩʦʝ, ʘ ʧʦ ʤʝʪʠʦʥʠʥʫ ʠ ʮʠ-
ʩʪʠʥʫ, ʢʘʣʴʮʠʶ ʠ ʬʦʩʬʦʨʫ ʟʥʘʯʠʪʝʣʴʥʦ 
ʧʨʝʚʦʩʭʦʜʷʪ ʝʸ. 
ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʮʝʥ-

ʢʘ ʚʣʠʷʥʠʷ ʩʝʤʷʥ ʨʘʧʩʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 25-
75% ʦʪ ʟʝʨʥʦʚʦʡ ʯʘʩʪʠ ʨʘʮʠʦʥʘ ʮʳʧʣʷʪ-
ʙʨʦʡʣʝʨʦʚ ʥʘ ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʧʨʦʬʠʣʴ 
ʦʨʛʘʥʠʟʤʘ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ 2025 ʛʦʜʫ 

ʥʘ ʢʘʬʝʜʨʝ ʬʠʟʠʦʣʦʛʠʠ, ʵʪʦʣʦʛʠʠ ʠ ʙʠʦ-
ʭʠʤʠʠ ʞʠʚʦʪʥʳʭ ʄʉʍɸ ʠʤʝʥʠ ʂ. ɸ. ʊʠ-
ʤʠʨʷʟʝʚʘ ʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʬʠʟʠʦʣʦʛʠʠ ʠ 
ʙʠʦʭʠʤʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪ-
ʥʳʭ ʌɻɹʅʋ ʌʀʎ ɺʀɾ ʠʤ. ʃ.ʂ. ʕʨʥʩʪʘ. 
ʋʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ 
(ʪʝʤʧʝʨʘʪʫʨʥʳʡ, ʚʣʘʞʥʦʩʪʥʳʡ ʩʚʝʪʦʚʦʡ 
ʨʝʞʠʤʳ ʠ ʛʘʟʦʚʳʡ ʩʦʩʪʘʚ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝ-
ʱʝʥʠʠ) ʚ ʠʩʩʣʝʜʫʝʤʳʝ ʧʝʨʠʦʜʳ ʙʳʣʠ 
ʦʜʠʥʘʢʦʚʳ ʠ ʚ ʧʨʝʜʝʣʘʭ ʟʦʦʛʠʛʠʝʥʠʯʝ-
ʩʢʠʭ ʥʦʨʤ. ʇʨʦʪʦʢʦʣ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 
ʞʠʚʦʪʥʳʭ ʙʳʣ ʦʜʦʙʨʝʥ ʙʠʦʵʪʠʯʝʩʢʦʡ 
ʢʦʤʠʩʩʠʝʡ ʌɻɹʅʋ ʌʀʎ ɺʀɾ ʠʤʝʥʠ 
ʃ.ʂ. ʕʨʥʩʪʘ (ʧʨʦʪʦʢʦʣ ˉ 2, ʦʪ 20 ʤʘʨʪʘ 
2023 ʛʦʜʘ). ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʝʜʝʥʳ ʩ 
ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ, ʠʟʣʦʞʝʥʥʳʭ ʚ 

ɼʠʨʝʢʪʠʚʝ ɽʚʨʦʧʝʡʩʢʦʛʦ ʧʘʨʣʘʤʝʥʪʘ ʠ 
ʉʦʚʝʪʘ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ 2010/63/ɽʉ 
ʦʪ 22 ʩʝʥʪʷʙʨʷ 2010 ʛʦʜʘ ʦ ʟʘʱʠʪʝ ʞʠʚʦʪ-
ʥʳʭ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʜʣʷ ʥʘʫʯʥʳʭ ʮʝʣʝʡ 
ʠ ʧʨʠʥʮʠʧʘʤ ʦʙʨʘʱʝʥʠʷ ʩ ʞʠʚʦʪʥʳʤʠ, 
ʩʦʛʣʘʩʥʦ ʩʪʘʪʴʝ 4 ʌɿ ʈʌ N 498-ʌɿ. 
ʇʦʜʛʦʪʦʚʢʘ ʢ ʵʢʩʧʝʨʠʤʝʥʪʫ. ɺ ʵʢʩʧʝ-

ʨʠʤʝʥʪʝ ʟʘʜʝʡʩʪʚʦʚʘʥʦ 4 ʛʨʫʧʧʳ ʮʳʧʣʷʪ-
ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ ʉʤʝʥʘ 9. ɺʩʝ ʟʘʜʝʡʩʪʚʦ-
ʚʘʥʥʳʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʮʳʧʣʷʪʘ ʧʨʝʜʚʘ-
ʨʠʪʝʣʴʥʦ ʧʨʦʦʧʝʨʠʨʦʚʘʥʳ ʩ ʮʝʣʴʶ ʧʦʩʪʘ-
ʥʦʚʢʠ ʢʠʰʝʯʥʦʡ ʬʠʩʪʫʣʳ. ʂʘʥʶʣʶ ʚʞʠʚ-
ʣʷʣʠ ʚ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʫʶ ʢʠʰʢʫ 20 
ʮʳʧʣʷʪʘʤ-ʙʨʦʡʣʝʨʘʤ 15-20-ʩʫʪʦʯʥʦʛʦ 
ʚʦʟʨʘʩʪʘ ʧʦ ʤʝʪʦʜʫ ɺʝʨʪʠʧʨʘʭʦʚʘ (2022) ʚ 
ʫʯʘʩʪʦʢ ʢʠʰʢʠ ʥʘʧʨʦʪʠʚ ʚʧʘʜʝʥʠʷ ʧʘʥ-
ʢʨʝʘʪʠʯʝʩʢʠʭ ʧʨʦʪʦʢʦʚ. ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ 
ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʜʫʦʜʝʥʘʣʴʥʳʡ ʭʠʤʫʩ, 
ʩʦʩʪʦʷʱʠʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʧʘʥʢʨʝʘ-
ʪʠʯʝʩʢʦʛʦ ʩʦʢʘ ʠ ʞʝʣʯʠ ʠ ʦʪʨʘʞʘʝʪ ʨʝʛʫ-
ʣʷʪʦʨʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʧʦʜ-
ʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʝ ʚ ʜʦ- ʠ ʧʦʩʪʧʨʘʥʜʠ-
ʘʣʴʥʳʡ ʧʝʨʠʦʜ, ʘ ʪʘʢʞʝ ʧʨʠ ʚʚʝʜʝʥʠʠ 
ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʠ ʨʘʟʣʠʯʥʳʭ ʙʠʦʣʦʛʠ-
ʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. 
ʉʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʬʠʩʪʫʣʠʨʦʚʘʥʥʳʝ ʮʳʧʣʷʪʘ ʙʳʣʠ ʨʘʟʜʝʣʝ-
ʥʳ ʥʘ 4 ʛʨʫʧʧʳ, ʧʦ 5 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. 1 
ʛʨʫʧʧʘ ï ʢʦʥʪʨʦʣʴʥʘʷ ʠ 3 ʦʧʳʪʥʳʭ ʛʨʫʧ-
ʧʳ, ʚ ʨʘʮʠʦʥ ʢʦʪʦʨʳʭ ʚʚʦʜʠʣʠ ʩʝʤʝʥʘ 
ʨʘʧʩʘ, ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1-ʉʭʝʤʘ ʦʧʳʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʨʘʟʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʝʤʷʥ ʨʘʧʩʘ  
ʥʘ ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʧʨʦʬʠʣʴ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 

ʈʘʮʠʦʥ 
ɻʨʫʧʧʘ 

A B C D 

ʆʈ 100% 75% 50% 25% 

ʉʈ ɹʝʟ ʜʦʙʘʚʣʝʥʠʷ +25,0% +50,0% +75% 

ʇʨʠʤʝʯʘʥʠʝ: ʆʈ ï ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ, ʢʦʤʙʠʢʦʨʤ ʧʦʣʥʦʨʘʮʠʦʥʥʳʡ ʜʣʷ ʙʨʦʡʣʝʨʦʚ ʇʂ-5-
2, ʉʈ ï ʩʝʤʝʥʘ ʨʘʧʩʘ, ɸ ï 1 ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ, ɺ ï 2 ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ, ʉ ï 3 ʦʧʳʪʥʘʷ 
ʛʨʫʧʧʘ, ɺ ï 4 ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ. 

ʂʨʦʚʴ ʧʦʣʫʯʘʣʠ ʦʪ ʮʳʧʣʷʪ ʫʪʨʦʤ 
(ʥʘʪʦʱʘʢ) ʠʟ ʧʦʜʢʨʳʣʴʮʦʚʦʡ ʚʝʥʳ ʚ ʧʨʦ-
ʙʠʨʢʠ ʜʣʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʙʠʦʭʠʤʠ-
ʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʉʳʚʦʨʦʪʢʫ ʦʪʜʝʣʷʣʠ 
ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ ʧʨʠ 
5000 ʦʙ/ʤʠʥ (ʣʘʙʦʨʘʪʦʨʥʘʷ ʮʝʥʪʨʠʬʫʛʘ 
ʉʄ-12, ʈʦʩʩʠʷ). 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʤʠʥʦʢʠʩ-
ʣʦʪ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 
ʤʝʪʦʜʦʤ ʠʦʥʦʦʙʤʝʥʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʩ 
ʧʦʩʪʢʦʣʦʥʦʯʥʦʡ ʜʝʨʠʚʘʪʠʟʘʮʠʝʡ ʧʨʦʙ 
ʥʠʥʛʠʜʨʠʥʦʤ. ɼʣʷ ʵʪʦʛʦ ʚ ʦʪʜʝʣʝ ʬʠʟʠʦ-
ʣʦʛʠʠ ʠ ʙʠʦʭʠʤʠʠ ʩ/ʭ ʞʠʚʦʪʥʳʭ ʌɻɹʅʋ 
ʌʀʎ ɺʀɾ ʠʤ. ʃ.ʂ. ʕʨʥʩʪʘ ʠʤʝʝʪʩʷ ʩʠ-
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ʩʪʝʤʘ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ 
ʭʨʦʤʘʪʦʛʨʘʬʠʠ LC-20 Prominence 
(Shimadzu, ʗʧʦʥʠʷ), ʦʩʥʘʱʝʥʥʘʷ ʨʝʘʢʮʠ-
ʦʥʥʳʤ ʤʦʜʫʣʝʤ ʜʣʷ ʧʦʩʪ-ʢʦʣʦʥʦʯʥʦʡ 
ʜʝʨʠʚʘʪʠʟʘʮʠʠ ʥʠʥʛʠʜʨʠʥʦʤ ɸʈʄ-1000 
(Sevko&Co, ʈʦʩʩʠʷ) ʠ ʢʦʣʦʥʢʘ ʩ ʠʦʥʦʦʙ-
ʤʝʥʥʦʡ ʩʤʦʣʦʡ (Sevko&Co, ʈʦʩʩʠʷ) [4]. 
ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʙ ʢ ʘʥʘʣʠʟʫ ʠʩʧʦʣʴʟʦ-
ʚʘʣʠ ʢʠʩʣʳʡ ʛʠʜʨʦʣʠʟ ʚ 6 ʅ HCl ʜʣʷ ʨʘʟ-
ʣʦʞʝʥʠʷ ʙʝʣʢʦʚ ʥʘ ʦʪʜʝʣʴʥʳʝ ʘʤʠʥʦʢʠʩ-
ʣʦʪʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʥʦʨʣʝʡʮʠʥʘ ʚ ʢʘʯʝ-
ʩʪʚʝ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʘʥʜʘʨʪʘ. ɻʠʜʨʦʣʠʟ 
ʚʳʧʦʣʥʷʣʠ ʚ ʬʪʦʨʦʧʣʘʩʪʦʚʳʭ ʩʪʘʢʘʥʘʭ c 
ʟʘʚʠʥʯʠʚʘʶʱʝʡʩʷ ʢʨʳʰʢʦʡ (CEM, 
ʉʐɸ), ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ 110 Áʉ ʚ ʪʝʯʝʥʠʝ 
24 ʯʘʩʦʚ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʝʨʦʩʦʜʝʨʞʘ-
ʱʠʭ ʘʤʠʥʦʢʠʩʣʦʪ (ʤʝʪʠʦʥʠʥ, ʮʠʩʪʝʠʥ) 
ʧʨʦʙʳ ʧʝʨʝʜ ʛʠʜʨʦʣʠʟʦʤ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ 
ʩʤʝʩʴʶ ʜʣʷ ʦʢʠʩʣʝʥʠʷ (ʥʘʜʤʫʨʘʚʴʠʥʘʷ 
ʢʠʩʣʦʪʘ ʩ ʬʝʥʦʣʦʤ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʩʝʨʚʘʥ-
ʪʘ). ʊʨʠʧʪʦʬʘʥ ʨʘʟʨʫʰʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 
ʢʠʩʣʦʪʥʦʛʦ ʛʠʜʨʦʣʠʟʘ, ʘ ʧʦʪʦʤʫ ʥʘʤʠ ʥʝ 
ʦʧʨʝʜʝʣʷʣʩʷ. ʘʩʧʘʨʘʛʠʥ ʠ ʛʣʫʪʘʤʠʥ ʚ 
ʫʩʣʦʚʠʷʭ ʛʠʜʨʦʣʠʟʘ ʧʝʨʝʭʦʜʷʪ ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʠʝ ʢʠʩʣʦʪʳ ʠ ʥʘ ʭʨʦʤʘʪʦʛʨʘʤʤʝ 
ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʤʝʩʪʝ ʩ ʘʩʧʘʨʘʛʠʥʦʚʦʡ ʠ 
ʛʣʫʪʘʤʠʥʦʚʦʡ ʢʠʩʣʦʪʘʤʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
ʆʪʥʦʰʝʥʠʝ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʢ 
ʟʘʤʝʥʠʤʳʤ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʫʪʸʤ ʜʝʣʝʥʠʷ 
ʩʫʤʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʘʤʠʥʦʢʠʩʣʦʪ. 
ʆʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʚʳʧʦʣʥʷʣʠ ʚ ʧʨʦʛʨʘʤʤʘʭ çRè ʠ Microsoft 
Exel ʩ ʨʘʩʰʠʨʝʥʥʳʤ ʧʘʢʝʪʦʤ ʘʥʘʣʠʟʘ 
ʜʘʥʥʳʭ. ɼʘʥʥʳʝ ʧʦ ʘʤʠʥʦʢʠʩʣʦʪʥʦʤʫ 
ʧʨʦʬʠʣʶ ʢʨʦʚʠ ʮʳʧʣʷʪ ʧʨʦʚʝʨʷʣʠʩʴ ʥʘ 
ʥʦʨʤʘʣʴʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʤʝʪʦʜʫ 
ʐʘʧʠʨʦ-ʋʠʣʢʘ ʠ ʦʜʥʦʨʦʜʥʦʩʪʴ ʜʠʩʧʝʨ-
ʩʠʠ ʪʝʩʪʦʤ ʃʝʚʝʥʘ. ɼʘʣʝʝ ʧʨʦʚʦʜʠʣʠ ʦʜ-
ʥʦʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʩ 
ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʦʮʝʜʫʨʦʡ ʧʦʧʘʨʥʳʭ 
ʩʨʘʚʥʝʥʠʡ ʧʦ ʊʴʶʢʠ-ʂʨʘʤʝʨʫ [12].  
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʠʟʫʯʝʥʠʶ 

ʚʣʠʷʥʠʷ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʩʝʤʷʥ ʨʘʧʩʘ ʚ 
ʨʘʮʠʦʥʝ ʥʘ ʦʙʱʠʡ ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦ-
ʩʪʘʚ ʢʨʦʚʠ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ ʉʤʝ-
ʥʘ 9 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 
ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʘʤʠʥʦʢʠʩʣʦʪ ʟʘ ʠʩ-

ʢʣʶʯʝʥʠʝʤ ʘʩʧʘʨʘʛʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʛʣʫ-
ʪʘʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʛʣʠʮʠʥʘ, ʪʠʨʦʟʠʥʘ ʠ 
ʧʨʦʣʠʥʘ  ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʯʸʪʢʘʷ ʪʝʥʜʝʥ-

ʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʨʦʚʠ 
ʮʳʧʣʷʪ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʢʦʥʪʨʦʣʷ. ʃʠʥʝʡʥʳʡ ʨʦʩʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʘʨʛʠʥʠʥʘ, ʚʝʨʦʷʪʥʦ, ʚʟʘʠʤʦʩʚʷʟʘʥ ʩ ʪʘʢʠ-
ʤʠ ʬʘʢʪʦʨʘʤʠ, ʢʘʢ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʛʦ 
ʙʝʣʢʘ ʠ ʥʝʢʦʪʦʨʦʝ ʩʥʠʞʝʥʠʝ ʣʠʧʠʜʥʳʭ 
ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ. ʊʘʢ, ʚ ʨʘʙʦʪʝ ʉʤʫʛʣʦ-
ʚʘ ɽ.ʇ. (2015)  ʩʦʦʙʱʘʝʪʩʷ, ʯʪʦ ʘʨʛʠʥʠʥ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʦʙʱʝʛʦ 
ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʪʨʠʛʣʠʮʝʨʠʜʦʚ [13,14]. 
ɸʥʘʣʦʛʠʯʥʦ, ʚ ʢʨʦʚʠ ʚʦʟʨʘʩʪʘʝʪ ʩʦʜʝʨʞʘ-
ʥʠʝ ʨʷʜʘ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ: ʬʝ-
ʥʠʣʘʣʘʥʠʥʘ, ʣʠʟʠʥʘ, ʪʠʨʦʟʠʥʘ, ʤʝʪʠʦʥʠ-
ʥʘ, ʠʟʦʣʝʡʮʠʥʘ, ʣʝʡʮʠʥʘ.  
ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʙʣʠʟʢʫʶ ʢ ʜʦʩʪʦʚʝʨ-

ʥʦʡ ʨʘʟʥʠʮʫ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʘʣʘʥʠʥʘ ʚ 1 ʠ 
2 ʛʨʫʧʧʘʭ (0,182 ʛ/100ʤʣ ʧʨʦʪʠʚ 0,209 
ʛ/100ʤʣ, p = 0,069). ʊʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ 
ʜʦʩʪʦʚʝʨʥʘʷ (p = 0,012) ʨʘʟʥʠʮʘ ʧʦ ʫʨʦʚ-
ʥʶ ʛʣʠʮʠʥʘ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ, ʧʨʠʯʝʤ 
ʚʦ 2-ʦʡ ʛʨʫʧʧʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʤʘʢʩʠ-
ʤʘʣʴʥʳʡ (0,148 ʛ/100ʤʣ), ʘ ʚ 3-ʝʡ ʠ 4-ʦʡ 
ʛʨʫʧʧʘʭ ʣʠʥʝʡʥʦ ʩʥʠʞʘʝʪʩʷ (0,139 ʠ 0,119 
ʛ/100ʤʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɻʣʠʮʠʥ ʫʯʘʩʪʚʫ-
ʝʪ ʚ ʩʠʥʪʝʟʝ ʧʦʨʬʠʨʠʥʦʚ, ʠʥʦʟʠʥʦʚʦʡ 
ʢʠʩʣʦʪʳ ï ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʧʫʨʠʥʦʚʳʭ 
ʥʫʢʣʝʦʪʠʜʦʚ ʚ ʩʦʩʪʘʚʝ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩ-
ʣʦʪ, ʛʣʫʪʘʪʠʦʥʘ, ʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʥʝʡʨʦ-
ʤʝʜʠʘʪʦʨʦʤ. ɸʥʘʣʦʛʠʯʥʘʷ ʜʦʩʪʦʚʝʨʥʘʷ (p 
= 0,006) ʪʝʥʜʝʥʮʠʷ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʩʝʨʠ-
ʥʘ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʴʶ 
ʠ ʚʟʘʠʤʥʳʤʠ ʧʨʝʚʨʘʱʝʥʠʷʤʠ ʵʪʠʭ ʧʨʦʪʝ-
ʠʥʦʛʝʥʥrʭ ʘʤʠʥʦʢʠʩʣʦʪ [15]. 
ɺʘʣʠʥ ʙʳʣ ʤʘʢʩʠʤʘʣʴʥʳʤ ʚʦ 2-ʦʡ ʠ 3-

ʝʡ ʛʨʫʧʧʘʭ (0,198 ʛ/100ʤʣ) ʠ ʙʳʣ ʜʦʩʪʦ-
ʚʝʨʥʦ ʚʳʰʝ (p = 0,006) 1-ʦʡ ʠ 4-ʦʡ ʛʨʫʧʧ. 
ɺ ʢʦʨʤʣʝʥʠʠ ʙʨʦʡʣʝʨʦʚ ʚʘʣʠʥ ʷʚʣʷʝʪʩʷ 
ʯʝʪʚʝʨʪʦʡ ʣʠʤʠʪʠʨʫʶʱʝʡ ʘʤʠʥʦʢʠʩʣʦʪʦʡ 
ʧʦʩʣʝ ʤʝʪʠʦʥʠʥʘ, ʣʠʟʠʥʘ ʠ ʪʨʝʦʥʠʥʘ [8]. 
ʉʦʦʙʱʘʝʪʩʷ, ʯʪʦ ʜʝʬʠʮʠʪ ʚʘʣʠʥʘ ʚ ʢʦʤ-
ʙʠʢʦʨʤʝ ʩʥʠʞʘʝʪ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ 
ʮʳʧʣʷʪ, ʢʦʥʚʝʨʩʠʶ ʢʦʨʤʘ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ 
ʧʨʠʚʦʜʠʪʴ ʢ ʨʘʟʚʠʪʠʶ ʘʥʦʤʘʣʠʡ ʦʧʝʨʝʥʠʷ 
ʠ ʥʦʛ [8]. 
ʂʦʣʠʯʝʩʪʚʦ ʣʠʟʠʥʘ ʚ ʢʨʦʚʠ ʪʘʢʞʝ ʣʠ-

ʥʝʡʥʦ ʚʦʟʨʘʩʪʘʣʦ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʦʪ-
ʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ (ʦʪ 0,203 ʛ/100ʤʣ ʚ 
ʢʦʥʪʨʦʣʝ ʜʦ 0,266 ʛ/100ʤʣ ʚ ʛʨʫʧʧʝ 4ʦ). 
ʃʠʟʠʥ ʷʚʣʷʝʪʩʷ ʥʝʟʘʤʝʥʠʤʦʡ ɸʂ, ʥʝʦʙʭʦ-
ʜʠʤʦʡ ʜʣʷ ʩʠʥʪʝʟʘ ʚʩʝʭ ʙʝʣʢʦʚ ʦʨʛʘʥʠʟʤʘ, 
ʚʢʣʶʯʘʷ ʬʝʨʤʝʥʪʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝ-
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ʥʠʶ ʧʠʱʝʚʘʨʝʥʠʷ, ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ 
ʬʫʥʢʮʠʠ ʠ ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʂʘʢ 
ʥʝʟʘʤʝʥʠʤʘʷ ʘʤʠʥʦʢʠʩʣʦʪʘ, ʣʠʟʠʥ ʠʛʨʘʝʪ 
ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʨʦʣʴ ʚ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 
ʧʨʦʮʝʩʩʘʭ: ʩʣʫʞʠʪ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʩʠʥʪʝ-
ʟʘ ʢʦʣʣʘʛʝʥʘ, ʚʦʚʣʝʯʸʥ ʚ ʙʠʦʛʝʥʝʟ ʢʘʨʥʠ-
ʪʠʥʘ (ʢʣʶʯʝʚʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ ʞʠʨʥʳʭ 

ʢʠʩʣʦʪ ʚ ʤʠʪʦʭʦʥʜʨʠʠ, ʛʜʝ ʦʥʠ ʚʢʣʶʯʘ-
ʶʪʩʷ ʚ ʧʨʦʮʝʩʩʳ ɓ-ʦʢʠʩʣʝʥʠʷ). ʘʢʪʠʚʠʨʫ-
ʝʪ ʧʨʦʮʝʩʩʳ ʛʝʤʦʧʦʵʟʘ, ʧʦʚʳʰʘʝʪ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʴ ʢʠʰʝʯʥʦʡ ʘʙʩʦʨʙʮʠʠ ʠʦʥʦʚ 
ʢʘʣʴʮʠʷ. ʊʘʢʞʝ ʣʠʟʠʥ ʤʦʜʫʣʠʨʫʝʪ ʙʝʣʢʦ-
ʚʳʡ ʦʙʤʝʥ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʝʡʨʦʪʨʦʬʠ-
ʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ [16]. 

ʊʘʙʣʠʮʘ 2- ʆʙʱʠʡ ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʧʨʦʬʠʣʴ ʢʨʦʚʠ ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ ʉʤʝʥʘ 9 
(N=20, n=5, MÑm) 

ʇʦʢʘʟʘ-
ʪʝʣʴ, 
ʛ/100ʤʣ 

A B C D 
p -
ʟʥʘʯʝ-
ʥʠʝ 

ʄʝʞ-
ʛʨʫʧʧʦʚ
ʳʝ ʨʘʟ-
ʣʠʯʠʷ 

ɸʩʧ 0,349Ñ0,004 0,370Ñ0,022 0,368Ñ0,027 0,338Ñ0,029 0,600   
ʊʨʝ 0,159Ñ0,004 0,178Ñ0,008 0,171Ñ0,012 0,164Ñ0,001 0,319   
ʉʝʨ 

0,191Ñ0,001 0,226Ñ0,013 0,209Ñ0,015 0,202Ñ0,003 0,006 
AB, AC, 
BC, BD 

ɻʣʫ 0,552Ñ0,004 0,590Ñ0,039 0,582Ñ0,034 0,543Ñ0,043 0,575   
ɻʣʠ 0,133Ñ0,007 0,148Ñ0,005 0,139Ñ0,008 0,119Ñ0,009 0,012 BD, CD 
ɸʣʘ 0,182Ñ0,004 0,209Ñ0,015 0,191Ñ0,009 0,185Ñ0,005 0,069 AB 
ʎʠʩ 0,086Ñ0,005 0,098Ñ0,017 0,097Ñ0,006 0,142Ñ0,043 0,223   
ɺʘʣ 

0,180Ñ0,003 0,198Ñ0,008 0,198Ñ0,013 0,185Ñ0,002 0,006 
AB, AC, 
BD, CD 

ʄʝʪ 0,078Ñ0,003 0,086Ñ0,012 0,087Ñ0,008 0,124Ñ0,036 0,234   
ʀʣʝ 0,112Ñ0,001 0,119Ñ0,003 0,127Ñ0,011 0,133Ñ0,008 0,216   
ʃʝʡ 0,279Ñ0,002 0,307Ñ0,013 0,303Ñ0,017 0,282Ñ0,004 0,188   
ʊʠʨ 0,172Ñ0,012 0,166Ñ0,014 0,189Ñ0,008 0,173Ñ0,009 0,243   
ʌʝʥ 0,187Ñ0,002 0,207Ñ0,006 0,214Ñ0,012 0,204Ñ0,002 0,027   
ɻʠʩ 0,079Ñ0,003 0,078Ñ0,003 0,088Ñ0,010 0,095Ñ0,016 0,322   
ʃʠʟ 0,203Ñ0,001 0,213Ñ0,011 0,249Ñ0,041 0,266Ñ0,035 0,146   
ɸʨʛ 0,150Ñ0,006 0,153Ñ0,006 0,186Ñ0,033 0,209Ñ0,054 0,361   
ʇʨʦ 0,122Ñ0,004 0,120Ñ0,004 0,126Ñ0,008 0,112Ñ0,005 0,298   
ʅɸʂ/
ɿɸʂ 

0,80Ñ0,03 0,80Ñ0,02 0,85Ñ0,03 0,92Ñ0,04 0,087   

ʇʨʠʤʝʯʘʥʠʷ: A ï 1 ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ, B ï 2 ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ; C ï  3 ʦʧʳʪʥʘʷ 
ʛʨʫʧʧʘ; D ï 4 ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ; p ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ; ɸʩʧ ï ʘʩ-
ʧʘʨʛʠʥʦʚʘʷ ʢʠʩʣʦʪʘ; ʊʨʝ ï ʪʨʝʦʥʠʥ; ʉʝʨ ï ʩʝʨʠʥ; ɻʣʫ ï ʛʣʫʪʘʤʠʥʦʚʘʷ ʢʠʩʣʦʪʘ; ɻʣʠ ï 
ʛʣʠʮʠʥ; ɸʣʘ ï ʘʣʘʥʠʥ; ʎʠʩ ï ʮʠʩʪʝʠʥ; ɺʘʣ ï ʚʘʣʠʥ; ʄʝʪ ï ʤʝʪʠʦʥʠʥ; ʀʣʝ ï ʠʟʦʣʝʡʮʠʥ; 
ʃʝʡ ï ʣʝʡʮʠʥ; ʊʠʨ ï ʪʠʨʦʟʠʥ; ʌʝʥ ï ʬʝʥʠʣʘʣʘʥʠʥ; ɻʠʩ ï ʛʠʩʪʠʜʠʥ; ʃʠʟ ï ʣʠʟʠʥ; ɸʨʛ ï 
ʘʨʛʠʥʠʥ; ʇʨʦ ï ʧʨʦʣʠʥ, ʅɸʂ ï ʩʫʤʤʘ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ɿɸʂ ï ʩʫʤʤʘ ʟʘʤʝʥʠ-
ʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ. 

ɺ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʮʳʧʣʷʪ ʧʨʦʩʣʝʞʠ-
ʚʘʝʪʩʷ ʚʳʨʘʞʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝ-
ʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʦʩʦʜʝʨʞʘʱʠʭ ʤʝʪʠʦ-
ʥʠʥʘ ʠ ʮʠʩʪʝʠʥʘ. ʄʝʪʠʦʥʠʥ ʦʙʳʯʥʦ ʷʚʣʷ-
ʝʪʩʷ ʧʝʨʚʦʡ ʣʠʤʠʪʠʨʫʶʱʝʡ ʘʤʠʥʦʢʠʩʣʦ-
ʪʦʡ ʜʣʷ ʙʨʦʡʣʝʨʦʚ [17]. ʆʙʝ ʵʪʠ ɸʂ 

ʫʯʘʩʪʚʫʶʪ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʧʝʨʘ, ʨʷʜʘ ʛʦʨ-
ʤʦʥʦʚ, ʚʠʪʘʤʠʥʦʚ. ɺʚʝʜʝʥʠʝ ʤʝʪʠʦʥʠʥʘ ʚ 
ʨʘʮʠʦʥ ʙʨʦʡʣʝʨʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝ-
ʥʠʶ ʫʨʦʚʥʷ ʞʠʨʘ, ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʚʥʷ 
ʧʨʦʪʝʠʥʘ ʠ ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʚʣʘ-
ʛʠ ʚ ʛʨʫʜʥʳʭ ʤʳʰʮʘʭ [17]. ʊʘʢʞʝ ʤʝʪʠʦ-
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ʥʠʥ ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʤʝʜʠʘʪʦʨʦʤ 
ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʘ ʜʦʙʘʚʢʠ ʩ ʤʝʪʠʦʥʠ-
ʥʦʤ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʷʡʮʝʥʦʩʢʦʩʪʠ ʠ 
ʫʣʫʯʰʝʥʠʶ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ 
ʢʨʦʚʠ [18]. ɺ ʨʘʙʦʪʝ Gene M. Pesti ʠ 
Mingan Choct (2023) ʩʦʦʙʱʘʝʪʩʷ ʦ ʧʦʪʨʝʙ-
ʥʦʩʪʠ ʮʳʧʣʷʪ ʚ ʮʠʩʪʝʠʥʝ ʠ ʥʝʚʦʟʤʦʞʥʦ-
ʩʪʠ ʧʦʣʫʯʝʥʠʷ ʥʘʠʣʫʯʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 
ʨʦʩʪʘ ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʤʝʪʠʦʥʠʥʘ [19]. 
ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 2-ʘʷ ʛʨʫʧʧʘ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 
(ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ) ʨʷʜʘ ʟʘʤʝʥʠ-
ʤʳʭ (ʘʩʧʘʨʘʛʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʛʣʫʪʘʤʠʥʦ-
ʚʦʡ ʢʠʩʣʦʪʳ, ʛʣʠʮʠʥʘ, ʩʝʨʠʥʘ) ʠ ʥʝʟʘʤʝ-
ʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ (ʪʨʝʦʥʠʥʘ, ʘʣʘʥʠʥʘ, 
ʚʘʣʠʥʘ ʠ ʣʝʡʮʠʥʘ), ʦʜʥʘʢʦ ʩʦʦʪʥʦʰʝʥʠʝ 
ʩʫʤʤʳ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʢ ʟʘʤʝ-
ʥʠʤʳʤ (ʅɸʂ\ɿɸʂ) ʙʳʣʦ ʥʘʠʣʫʯʰʠʤ ʚ 4-
ʦʡ ʛʨʫʧʧʝ ʠ ʩʦʩʪʘʚʠʣʦ 0,92 ʧʨʦʪʠʚ 0,80 ʚ 
1-ʦʡ ʠ 2-ʦʡ, ʘ ʪʘʢʞʝ 0,85 ʚ 3-ʝʡ 
(ʛʠʩʪʠʜʠʥʘ ʠ ʘʨʛʠʥʠʥʘ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦ-
ʚʘʥʠʠ ʦʪʥʦʩʠʣʠ ʢ ʥʝʟʘʤʝʥʠʤʳʤ ɸʂ). ʕʪʦ 
ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʥʝʟʘ-
ʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ (ʤʝʪʠʦʥʠʥʘ, ʠʟʦ-
ʣʝʡʮʠʥʘ, ʛʠʩʪʠʜʠʥʘ, ʣʠʟʠʥʘ ʠ ʘʨʛʠʥʠʥʘ) 
ʥʘʨʷʜʫ ʩ ʤʝʥʴʰʝʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʨʷʜʘ 
ʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ. ʇʦ ʤʥʝʥʠʶ ʘʚ-
ʪʦʨʦʚ, ʩʦʦʪʥʦʰʝʥʠʝ ʅɸʂ\ɿɸʂ ʤʦʞʝʪ ʩʣʫ-
ʞʠʪʴ ʦʜʥʠʤ ʠʟ ʢʨʠʪʝʨʠʝʚ ʮʝʥʥʦʩʪʠ ʢʦʨʤʘ 
ʜʣʷ ʨʦʩʪʘ ʦʨʛʘʥʠʟʤʘ ʮʳʧʣʷʪ.   
ɺʓɺʆɼʓ / CONCLUSION 
ɿʘʤʝʥʘ ʚ ʨʘʮʠʦʥʝ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ 

ʟʝʨʥʦʚʦʡ ʯʘʩʪʠ ʥʘ ʩʝʤʝʥʘ ʨʘʧʩʘ ʚ ʢʦʣʠʯʝ-
ʩʪʚʝ 25-75% ʦʢʘʟʳʚʘʝʪ ʚʳʨʘʞʝʥʥʦʝ ʚʣʠʷ-
ʥʠʝ ʥʘ ʦʙʱʠʡ ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʧʨʦʬʠʣʴ 
ʢʨʦʚʠ.  
ɺʦ ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʘʤʠʥʦʢʠʩ-
ʣʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʟʘ ʠʩʢʣʶʯʝʥʠ-
ʝʤ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʘʩʧʘʨʘʛʠʥʦʚʦʡ ʢʠʩʣʦ-
ʪʳ, ʛʣʫʪʘʤʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʛʣʠʮʠʥʘ, ʪʠ-
ʨʦʟʠʥʘ ʠ ʧʨʦʣʠʥʘ. ɼʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ 
ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʜʣʷ 4 ʬʫʥʢ-
ʮʠʦʥʘʣʴʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ: ʩʝʨʠʥ, ʛʣʠʮʠʥ, 
ʘʣʘʥʠʥ, ʚʘʣʠʥ. 
ɼʦʙʘʚʣʝʥʠʝ ʩʝʤʷʥ ʨʘʧʩʘ ʚ ʨʘʮʠʦʥ 

ʙʨʦʡʣʝʨʦʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ 
ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʨʦʚʠ ʣʠʤʠʪʠʨʫʶʱʠʭ ʘʤʠ-
ʥʦʢʠʩʣʦʪ ʤʝʪʠʦʥʠʥʘ, ʣʠʟʠʥʘ ʠ ʚʘʣʠʥʘ, ʯʪʦ 
ʛʦʚʦʨʠʪ ʦ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦ-
ʩʪʠ ʠʟʫʯʘʝʤʦʛʦ ʘʣʠʤʝʥʪʘʨʥʦʛʦ ʬʘʢʪʦʨʘ. 

2-ʘʷ ʛʨʫʧʧʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʙʦʣʴ-
ʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʨʷʜʘ ʟʘʤʝʥʠʤʳʭ ʠ ʥʝ-
ʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ (ʘʩʧʘʨʘʛʠʥʦʚʘʷ 
ʢʠʩʣʦʪʘ, ʪʨʝʦʥʠʥ, ʩʝʨʠʥ, ʛʣʫʪʘʤʠʥʦʚʘʷ 
ʢʠʩʣʦʪʘ, ʛʣʠʮʠʥ, ʘʣʘʥʠʥ, ʚʘʣʠʥ ʠ ʣʝʡʮʠʥ), 
ʦʜʥʘʢʦ ʩʦʦʪʥʦʰʝʥʠʝ ʩʫʤʤʳ ʥʝʟʘʤʝʥʠʤʳʭ 
ʘʤʠʥʦʢʠʩʣʦʪ ʢ ʟʘʤʝʥʠʤʳʤ ʙʳʣʦ ʥʘʠʣʫʯ-
ʰʠʤ ʚ 4-ʦʡ ʛʨʫʧʧʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʴ-
ʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʥʝʟʘʤʝʥʠʤʳʭ 
(ʤʝʪʠʦʥʠʥ, ʠʟʦʣʝʡʮʠʥ, ʛʠʩʪʠʜʠʥ, ʣʠʟʠʥ ʠ 
ʘʨʛʠʥʠʥ) ʘʤʠʥʦʢʠʩʣʦʪ ʥʘʨʷʜʫ ʩ ʤʝʥʴʰʝʡ 
ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʨʷʜʘ ʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦ-
ʢʠʩʣʦʪ.  
ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʩʦʦʪʥʦʰʝʥʠʝ 

ʅɸʂ\ɿɸʂ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʜʥʠʤ ʠʟ ʢʨʠ-
ʪʝʨʠʝʚ ʮʝʥʥʦʩʪʠ ʢʦʨʤʘ ʜʣʷ ʨʦʩʪʘ ʦʨʛʘʥʠʟ-
ʤʘ ʮʳʧʣʷʪ. 

 
AMINO ACID PROFILE OF BLOOD 

IN BROILER CHICKENS WHEN RE-
PLACING CERTAIN PROTEIN COM-
PONENTS IN THE DIET 
Kolesnik N. S. ï Candidate of Biological 

Sciences, Senior Researcher of the Laborato-
ry of Fundamental Principles of Nutrition of 
Agricultural Animals and Fish (ORCID 
0000-0002-4267-5300); Zaitsev S. Yu. ï 
Doctor of Chemical Sciences, Doctor of Bio-
logical Sciences, leading researcher of the 
Department of Physiology and Biochemistry 
of farm animals (ORCID 0000-0003-1533-
8680); Voronina ʆ. ɸ. ï Candidate of Bio-
logical Sciences, Senior Researcher of the 
Department of Physiology and Biochemistry 
of farm animals (ORCID 0000-0002-6774-
4288); Savina A. A. ï Researcher, of the 
Department of Physiology and Biochemistry 
of farm animals (ORCID 0000-0003-0257-
1643) 
Federal Research Center for Animal Hus-

bandry named after Academy Member L.K. 
Ernst 

 
* s.y.zaitsev@mail.ru 
 
Funding: This work was supported by 

the Russian Science Foundation, grant No. 
25-16-00095 (dated May30, 2025 ). The 
authors are grateful to Doctor of Biological 
Sciences, Professor V.G. Vertiprakhov 
(Head of the Department of Animal Physiol-



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 1, 2026 ʛ. 

 

166  

ogy, Ethology and Biochemistry, Russian 
State Agrarian University ï Moscow 
Timiryazev Agricultural Academy, Moscow) 
for his great assistance in this work. 

 
ABSTRACT 
A protein with a balanced amino acid 

composition is a key element in poultry 
feeding, necessary for intensive growth and 
high productivity. Deficiency of limiting 
amino acids (AA) in the diet inevitably leads 
to metabolic disorders, slower growth rates 
and a decrease in the productive qualities of 
poultry. Rapeseed proteins are well balanced 
in amino acid composition; in lysine content 
they are close to soybeans, and in methio-
nine and cysteine, calcium and phosphorus 
they are significantly superior to it. The aim 
of this work is to evaluate the effect of re-
placement of some feed with rapeseed in the 
amount of 25-75% of the broiler chicken diet 
on the amino acid profile of the body. The 
experiment involved 4 groups of fistula 
broiler chickens of the Smena 9 cross (N = 
20, n = 5): 1 (k) - basic diet (BD) + crude fat 
(CF) 5%; 2 (o) - BD + 25% rapeseed (RS) 
(9.5% CF); 3(o) ï OR with 50% RS (19% 
CF); 4(o) ï OR with 75% RS (28.5% CF). 
Amino acid analysis of blood serum was 
performed by ion-exchange chromatography 
with post-column derivatization with ninhy-
drin. The introduction of rapeseed into the 
broiler diet contributed to a reliable (pÒ0.05) 
increase in the content of Val, Gly, Ser in the 
blood of chickens from the experimental 
groups, as well as a marked increase in the 
level of Arg, Ala, Cys, Met and Lys. The 
2nd group is characterized by the highest 
content of a number of functional amino 
acids: Asp, Thr, Ser, Glu, Gly, Ala, Val and 
Leu, however, the ratio of the sum of essen-
tial AAs to replaceable AAs was the best in 
the 4th group, which is due to the high con-
tent of Met, Ile, His, Lys and Arg along with 
a lower concentration of a number of re-
placeable AAs. Thus, replacing the grain 
portion of the broiler chicken diet with rape-
seed in an amount of 25-75% has a pro-
nounced effect on the overall amino acid 
profile of the blood. 
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ʈɽʌɽʈɸʊ 
ʉʦʙʦʣʴ ʯʝʨʥʦʡ ʧʫʰʢʠʥʩʢʦʡ ʧʦʨʦʜʳ ï ɻʪʦ ʚʳʜʘʶʱʝʝʩʷ ʜʦʩʪʠʞʝʥʠʝ 
ʩʝʣʝʢʮʠʦʥʝʨʦʚ ʚ ʦʙʣʘʩʪʠ ʟʚʝʨʦʚʦʜʩʪʚʘ. ɽʛʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥ-
ʥʦʩʪʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʩʝʣʝʢʮʠʠ, 
ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʫʯʝʥʠʝ ʰʢʫʨʦʢ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ: ʛʣʫ-
ʙʦʢʠʡ ʯʝʨʥʳʡ ʮʚʝʪ, ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ, ʰʝʣʢʦʚʠʩʪʦʩʪʴ ʠ ʙʣʝʩʢ. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʯʝʢ 

ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʯʝʨʥʦʡ ʧʫʰʢʠʥʩʢʦʡ ʧʦʨʦʜʳ ʚ ʚʦʟʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ 
ʠʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ. ɻʠʩʪʦʣʦʛʠʯʝ-
ʩʢʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʦʙʨʘʟʮʳ ʧʦʯʢʠ. ʄʘʪʝʨʠʘʣ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10% 
ʨʘʩʪʚʦʨʝ ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʠʥʘ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝ-
ʪʦʜʠʢʝ ʟʘʣʠʚʘʣʠ ʚ ʧʘʨʘʬʠʥ. ɿʘʪʝʤ ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʩʨʝʟʳ ʪʦʣʱʠʥʦʡ 5-7 ʤʢʤ, ʢʦʪʦʨʳʝ 
ʦʢʨʘʰʠʚʘʣʠ. ɸʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʦʩʦʙʝʥ-
ʥʦʩʪʷʤ ʧʦʯʝʢ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʦʩʦʙʝʡ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʯʝʪʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʦʩʪʘ 
ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʩʪʨʫʢʪʫʨ ʩ ʚʦʟʨʘʩʪʦʤ, ʘ ʪʘʢʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ. ʇʦ 
ʚʩʝʤ ʠʩʩʣʝʜʫʝʤʳʤ ʧʘʨʘʤʝʪʨʘʤ ʥʘʙʣʶʜʘʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʫʚʝʣʠʯʝʥʠʝ ʟʥʘʯʝ-
ʥʠʡ ʫ ʞʠʚʦʪʥʳʭ ʚʪʦʨʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʡ. ʕʪʦ ʢʘʩʘʝʪʩʷ ʢʘʢ 
ʪʦʣʱʠʥʳ ʦʙʱʠʭ ʩʣʦʝʚ ʦʨʛʘʥʘ (ʢʘʧʩʫʣʘ, ʢʦʨʢʦʚʳʡ ʠ ʤʦʟʛʦʚʦʡ ʩʣʦʡ), ʪʘʢ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝ-
ʩʢʠʭ ʩʪʨʫʢʪʫʨ (ʵʧʠʪʝʣʠʡ ʢʘʥʘʣʴʮʝʚ, ʩʦʩʫʜʠʩʪʳʡ ʢʣʫʙʦʯʝʢ, ʧʦʯʝʯʥʦʝ ʪʝʣʴʮʝ, ʩʦʙʠʨʘʪʝʣʴ-
ʥʳʝ ʪʨʫʙʦʯʢʠ). ɼʘʥʥʳʡ ʨʦʩʪ ʷʚʣʷʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʳʤ ʩʣʝʜʩʪʚʠʝʤ ʦʙʱʝʛʦ ʩʦʤʘʪʠʯʝʩʢʦʛʦ 
ʨʘʟʚʠʪʠʷ ʠ ʩʦʟʨʝʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ. ʋʚʝʣʠʯʝʥʠʝ ʪʦʣʱʠʥʳ ʩʣʦʝʚ ʧʘʨʝʥʭʠʤʳ (ʢʦʨʢʦʚʦʛʦ ʠ 
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ʤʦʟʛʦʚʦʛʦ) ʩʚʷʟʘʥʦ ʩ ʧʨʦʜʦʣʞʘʶʱʠʤʩʷ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʧʨʦʮʝʩʩʦʤ ʨʦʩʪʘ ʠ 
ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʥʝʬʨʦʥʦʚ, ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʤʝʨʦʚ ʧʦʯʝʯʥʳʭ ʢʘʥʘʣʴʮʝʚ ʠ ʢʣʫʙʦʯʢʦʚ. 
ʈʦʩʪ ʜʠʘʤʝʪʨʘ ʩʦʩʫʜʠʩʪʦʛʦ ʢʣʫʙʦʯʢʘ ʠ ʧʦʯʝʯʥʦʛʦ ʪʝʣʴʮʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʚʠʪʠʠ 
ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʧʦ-
ʪʨʝʙʥʦʩʪʠ ʚ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʡ ʦʯʠʩʪʢʝ ʢʨʦʚʠ ʫ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ. ʋʪʦʣʱʝʥʠʝ ʢʘʧʩʫʣʳ 
ʧʦʯʢʠ ʠ ʩʪʝʥʦʢ ʢʘʥʘʣʴʮʝʚ (ʦʜʥʦʩʣʦʡʥʦʛʦ ʢʫʙʠʯʝʩʢʦʛʦ ʵʧʠʪʝʣʠʷ) ʪʘʢʞʝ ʦʪʨʘʞʘʝʪ ʩʪʨʫʢ-
ʪʫʨʥʦʝ ʫʢʨʝʧʣʝʥʠʝ ʦʨʛʘʥʘ ʚ ʧʨʦʮʝʩʩʝ ʦʥʪʦʛʝʥʝʟʘ. ʊʘʢʞʝ ʚ ʦʙʝʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ 
ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ʫ ʩʘʤʮʦʚ ʩʪʘ-
ʙʠʣʴʥʦ ʧʨʝʚʳʰʘʶʪ ʧʘʨʘʤʝʪʨʳ ʩʘʤʦʢ. ʕʪʘ ʨʘʟʥʠʮʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʢʘʢ ʫ 15-20 ʤʝʩʷʯʥʳʭ 
ʞʠʚʦʪʥʳʭ, ʪʘʢ ʠ ʚ ʚʦʟʨʘʩʪʝ 36-40 ʤʝʩʷʮʝʚ. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ʠʤʝʝʪ ʦʜʥʫ ʠʟ 

ʣʠʜʠʨʫʶʱʠʭ ʧʦʟʠʮʠʡ ʥʘ ʨʳʥʢʝ ʚ ʥʘʧʨʘʚ-
ʣʝʥʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʈʘʟʚʠʪʠʝ ʟʚʝ-
ʨʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ 
ʧʫʰʥʠʥʳ ʦʩʪʘʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʜʘʞʝ ʚ 
ʥʘʰʝ ʚʨʝʤʷ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 
ʚʠʜʦʤ ʚʳʨʘʱʠʚʘʝʤʳʭ ʞʠʚʦʪʥʳʭ ʚ ʫʩʣʦ-
ʚʠʷʭ ʟʚʝʨʦʬʝʨʤ ʷʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 
ʩʝʤʝʡʩʪʚʘ ʢʫʥʴʠʭ, ʘ ʠʤʝʥʥʦ ï ʩʦʙʦʣʴ. 
ʉʦʙʦʣʴ ʯʝʨʥʦʡ ʧʫʰʢʠʥʩʢʦʡ ʧʦʨʦʜʳ ï ɻ ʪʦ 
ʚʳʜʘʶʱʝʝʩʷ ʜʦʩʪʠʞʝʥʠʝ ʩʝʣʝʢʮʠʦʥʝʨʦʚ ʚ 
ʦʙʣʘʩʪʠ ʟʚʝʨʦʚʦʜʩʪʚʘ. ɽʛʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 
ʦʩʦʙʝʥʥʦʩʪʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ ʨʝʟʫʣʴ-
ʪʘʪʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʩʝʣʝʢʮʠʠ, ʦʙʝʩʧʝ-
ʯʠʚʘʶʪ ʧʦʣʫʯʝʥʠʝ ʰʢʫʨʦʢ ʩ ʫʥʠʢʘʣʴʥʳ-
ʤʠ ʢʘʯʝʩʪʚʘʤʠ: ʛʣʫʙʦʢʠʡ ʯʝʨʥʳʡ ʮʚʝʪ, 
ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ, ʰʝʣʢʦʚʠʩʪʦʩʪʴ ʠ 
ʙʣʝʩʢ. ʇʨʠ ʵʪʦʤ ʧʦʨʦʜʘ ʩʦʭʨʘʥʷʝʪ ʭʦʨʦ-
ʰʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʚʳʩʦ-
ʢʫʶ ʘʜʘʧʪʠʚʥʦʩʪʴ ʢ ʢʣʝʪʦʯʥʦʤʫ ʩʦʜʝʨʞʘ-
ʥʠʶ, ʯʪʦ ʜʝʣʘʝʪ ʝʝ ʵʪʘʣʦʥʥʦʡ ʜʣʷ ʩʦʚʨʝ-
ʤʝʥʥʦʛʦ ʩʦʙʦʣʝʚʦʜʩʪʚʘ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ 
ʮʝʥʥʦʩʪʴ ʥʘʫʯʥʳʭ ʧʦʜʭʦʜʦʚ ʚ ʨʘʟʚʠʪʠʠ 
ʧʫʰʥʦʡ ʠʥʜʫʩʪʨʠʠ [1-4]. 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʦʯʝʚʳʜʝʣʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ, ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʯʝʢ, ʠʤʝʝʪ 
ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʚʝʪʝʨʠ-
ʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʟʚʝʨʦʚʦʜ-
ʩʪʚʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʨʝʜʠ ʧʫʰʥʳʭ 
ʟʚʝʨʝʡ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʟʘʙʦʣʝʚʘ-
ʥʠʷ ʤʦʯʝʚʳʜʝʣʠʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʨʘʟ-
ʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ ʥʝʬʨʠʪ, 
ʥʝʬʨʦʟ, ʧʠʝʣʦʥʝʬʨʠʪ ʠ ʥʝʜʝʨʞʘʥʠʝ ʤʦʯʠ. 
ʕʪʠ ʧʘʪʦʣʦʛʠʠ ʥʝ ʪʦʣʴʢʦ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘ-
ʞʘʶʪʩʷ ʥʘ ʦʙʱʝʤ ʨʘʟʚʠʪʠʠ ʠ ʟʜʦʨʦʚʴʝ 
ʞʠʚʦʪʥʳʭ, ʥʦ ʠ ʥʘʧʨʷʤʫʶ ʚʝʜʫʪ ʢ ʫʭʫʜ-
ʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʦʡ ʤʝʭʦʚʦʡ 
ʧʨʦʜʫʢʮʠʠ, ʥʘʥʦʩʷ ʪʝʤ ʩʘʤʳʤ ʩʫʱʝʩʪʚʝʥ-
ʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʧʨʝʜʧʨʠʷʪʠʷʤ. 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʧʨʦʙʣʝʤ ʚ ʙʦʨʴʙʝ ʩ ʜʘʥ-
ʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘ-
ʪʦʯʥʦʩʪʴ ʟʥʘʥʠʡ ʦ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴ-
ʥʳʭ ʦʩʥʦʚʘʭ ʦʨʛʘʥʦʚ ʤʦʯʝʚʳʜʝʣʝʥʠʷ ʚ 
ʚʦʟʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘ-
ʪʨʫʜʥʷʝʪ ʨʘʥʥʶʶ ʜʠʘʛʥʦʩʪʠʢʫ, ʪʦʯʥʦʝ 
ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʪʦʣʦʛʠʡ ʠ ʧʨʦʚʝʜʝʥʠʝ 
ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʨʘʧʠʠ ʫ 
ʞʠʚʦʪʥʳʭ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʚʝʜʝʥʠʝ 
ʪʱʘʪʝʣʴʥʦʛʦ ʠ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʘʥʘʪʦʤʦ-ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦ-
ʩʪʝʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʤʦʯʝʚʳʜʝʣʠʪʝʣʴ-
ʥʦʡ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʤʦʯʝʦʪʜʝʣʝʥʠʷ ʫ 
ʩʦʙʦʣʝʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘ-
ʥʠʯʝʥʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 
ʥʘʩʫʱʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ. ʊʘʢʦʝ ʠʩʩʣʝ-
ʜʦʚʘʥʠʝ ʟʘʣʦʞʠʪ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʫʶ 
ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 
ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʬʠʣʘʢ-
ʪʠʢʠ, ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘ-
ʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʩʦʭʨʘʥʝʥʠʝ 
ʟʜʦʨʦʚʴʷ ʧʦʛʦʣʦʚʴʷ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʚʳʩʦ-
ʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʢʘʯʝʩʪʚʘ ʧʫʰʥʦʡ ʧʨʦʜʫʢ-
ʮʠʠ [5-8]. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ ʛʠʩʪʦ-

ʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʯʝʢ ʩʘʤʮʦʚ ʠ 
ʩʘʤʦʢ ʯʝʨʥʦʡ ʧʫʰʢʠʥʩʢʦʡ ʧʦʨʦʜʳ ʚ ʚʦʟ-
ʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʠʭ 
ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʧʨʦʘʥʘʣʠ-
ʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʘʬʝʜʨʝ 

ʘʥʘʪʦʤʠʠ ʞʠʚʦʪʥʳʭ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨ-
ʩʠʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè. ʊʨʫʧʥʳʡ 
ʤʘʪʝʨʠʘʣ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʜʦʩʪʘʚ-
ʣʝʥ ʥʘ ʢʘʬʝʜʨʫ ʘʥʘʪʦʤʠʠ ʞʠʚʦʪʥʳʭ 
ʌɻɹʆʋ ɺʆ ʉʇʙɻʋɺʄ ʩʦ ʟʚʝʨʦʚʦʜʯʝʩʢʦ-
ʛʦ ʭʦʟʷʡʩʪʚʘ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ.  ʆʙʲʝʢ-
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ʪʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʩʘʤʮʳ ʠ 
ʩʘʤʢʠ ʩʦʙʦʣʝʡ ʯʝʨʥʦʡ ʧʫʰʢʠʥʩʢʦʡ ʧʦʨʦ-
ʜʳ ʚ ʚʦʟʨʘʩʪʝ 15-20 ʠ 36-40 ʤʝʩʷʮʝʚ ʦʪ 
ʨʦʞʜʝʥʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝ ʧʦ 10 ʛʦʣʦʚ ʚ ʢʘʞ-
ʜʦʡ ʛʨʫʧʧʝ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʤʫ ʠʩʩʣʝʜʦʚʘ-
ʥʠʶ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʦʙʨʘʟʮʳ ʧʦʯʢʠ. 
ʄʘʪʝʨʠʘʣ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10% ʨʘʩʪʚʦʨʝ 
ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʠʥʘ ʚ ʪʝʯʝʥʠʝ 24 
ʯʘʩʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦ-
ʜʠʢʝ ʟʘʣʠʚʘʣʠ ʚ ʧʘʨʘʬʠʥ. ɿʘʪʝʤ ʠʟʛʦʪʘʚ-
ʣʠʚʘʣʠ ʩʨʝʟʳ ʪʦʣʱʠʥʦʡ 5-7 ʤʢʤ, ʢʦʪʦʨʳʝ 
ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, 
ʧʠʢʨʦʬʫʢʩʠʥʦʤ ʧʦ ɺʘʥ-ɻʠʟʦʥʫ ʠ ʪʨʠʭʨʦ-
ʤʦʤ ʧʦ ʄʘʩʩʦʥʫ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʢʦʣ-
ʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ. ɸʥʘʣʠʟ ʛʠʩʪʦʣʦʛʠʯʝ-
ʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʚʦʜʠʣʩʷ ʧʨʠ ʧʦʤʦʱʠ 
ʩʚʝʪʦʦʧʪʠʯʝʩʢʦʛʦ ʤʠʢʨʦʩʢʦʧʘ Carl Zeiss 
AxioSkop 2 plus (ɻʝʨʤʘʥʠʷ) ʧʨʠ ʫʚʝʣʠʯʝ-
ʥʠʠ 400. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʨʦʚʦ-
ʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʮʠʬʨʦʚʦʡ ʬʦʪʦʢʘʤʝʨʳ 
AxioCam ERc5s ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-
ʯʝʥʠʷ AxioVision Rel. 4.8 (ɻʝʨʤʘʥʠʷ). 
ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠ 
ʚʨʫʯʥʫʶ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ AxioVision Rel. 4.8 [9-16]. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ɺ ʦʙʝʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʩʦʙʦʣʝʡ 

ʯʝʨʥʦʡ ʧʫʰʢʠʥʩʢʦʡ ʧʦʨʦʜʳ ʧʦʯʢʘ ʩʥʘʨʫ-
ʞʠ ʧʦʢʨʳʪʘ ʪʦʥʢʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥ-
ʥʦʡ ʢʘʧʩʫʣʦʡ. ʊʦʣʱʠʥʘ ʢʘʧʩʫʣʳ ʧʦʯʢʠ ʫ 
ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʩʦ-
ʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ: ʫ ʩʘʤʮʦʚ 15,80Ñ1,65 
ʤʢʤ, ʫ ʩʘʤʦʢ ï 15,10Ñ1,70 ʤʢʤ. ʋ ʚʪʦʨʦʡ 
ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ: ʩʘʤʮʳ 19,20Ñ2,60 
ʤʢʤ, ʫ ʩʘʤʢʠ ï 18,90Ñ2,10 ʤʢʤ. ɺ ʧʘʨʝʥ-
ʭʠʤʝ ʦʨʛʘʥʘ ʭʦʨʦʰʦ ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ 
ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʦʝ ʢʦʨʢʦʚʦʝ ʠ ʤʦʟʛʦʚʦʝ 
ʚʝʱʝʩʪʚʦ ʧʦʯʢʠ. ɻʨʘʥʠʮʘ ʤʝʞʜʫ ʢʦʨʢʦ-
ʚʳʤ ʠ ʤʦʟʛʦʚʳʤ ʚʝʱʝʩʪʚʘʤʠ ʭʦʨʦʰʦ ʚʳ-
ʨʘʞʝʥʘ, ʪʦʣʱʠʥʘ ʢʦʨʢʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʚʘ-
ʨʴʠʨʦʚʘʣʘ ʚ ʧʨʝʜʝʣʘʭ 1800-2200 ʤʢʤ ʠ 
ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ ʫ ʞʠʚʦʪʥʳʭ ʚ ʚʦʟ-
ʨʘʩʪʝ 15-20 ʤʝʩʷʮʝʚ ʦʪ ʨʦʞʜʝʥʠʷ: ʩʘʤʮʳ 
1690,10Ñ156,40 ʤʢʤ, ʫ ʩʘʤʦʢ ï 
1615,80Ñ149,70 ʤʢʤ; ʫ ʩʦʙʦʣʝʡ ʚ ʚʦʟʨʘʩʪʝ 
36-40 ʤʝʩʷʮʝʚ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʩʨʝʜ-
ʥʝʤ ʩʦʩʪʘʚʠʣ: ʩʘʤʮʳ 1940,40Ñ206,50 ʤʢʤ, 
ʫ ʩʘʤʦʢ ï 1880,60Ñ206,50 ʤʢʤ. ʊʦʣʱʠʥʘ 
ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʫ ʩʦʙʦʣʝʡ ʯʝʨʥʦʡ 
ʧʫʰʢʠʥʩʢʦʡ ʧʦʨʦʜʳ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 
ʚ ʚʦʟʨʘʩʪʝ 15-20 ʤʝʩʷʮʝʚ: ʩʘʤʮʳ 

1782,30Ñ161,10 ʤʢʤ, ʫ ʩʘʤʦʢ ï 
1705,60Ñ173,00 ʤʢʤ. ʋ ʞʠʚʦʪʥʳʭ ʚ ʚʦʟ-
ʨʘʩʪʝ 36-40 ʤʝʩʷʮʝʚ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ 
ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣ: ʩʘʤʮʳ 2023,50Ñ256,40 
ʤʢʤ, ʫ ʩʘʤʦʢ ï 1995,80Ñ221,10 ʤʢʤ. ʇʨʠ 
ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʨ-
ʢʦʚʦʝ ʚʝʱʝʩʪʚʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʥʘʣʠ-
ʯʠʝʤ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʢʘʥʘʣʴʮʝʚ, ʦʙ-
ʨʘʟʫʶʱʠʭ ʧʦʯʝʯʥʳʡ ʣʘʙʠʨʠʥʪ, ʚ ʢʦʪʦʨʦʤ 
ʦʧʨʝʜʝʣʷʣʠʩʴ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʝ ʧʦʯʝʯʥʳʝ 
ʪʝʣʴʮʘ. ʂʘʥʘʣʴʮʘ ʧʦʯʢʠ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝ-
ʥʠʠ ʙʳʣʠ ʦʙʨʘʟʦʚʘʥʳ ʦʜʥʦʩʣʦʡʥʳʤ ʢʫʙʠ-
ʯʝʩʢʠʤ ʵʧʠʪʝʣʠʝʤ. ʊʦʣʱʠʥʘ ʵʧʠʪʝʣʠʷ 
ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʨʘʟʥʳʭ ʦʪ-
ʜʝʣʘʭ ʠ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ ʫ ʧʝʨʚʦʡ 
ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ: ʩʘʤʮʳ 13,10Ñ1,35 
ʤʢʤ, ʫ ʩʘʤʦʢ ï 12,65Ñ1,25 ʤʢʤ. ʋ ʞʠʚʦʪ-
ʥʳʭ ʚʪʦʨʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʵʪʦʪ ʧʦʢʘ-
ʟʘʪʝʣʴ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣ: ʩʘʤʮʳ 
14,40Ñ1,50 ʤʢʤ, ʫ ʩʘʤʦʢ ï 14,05Ñ1,35 ʤʢʤ. 
ʅʝʬʨʦʥʳ ʧʦʯʢʠ ʙʳʣʠ ʦʙʨʘʟʦʚʘʥʳ ʧʦʯʝʯ-
ʥʳʤ ʪʝʣʴʮʝʤ, ʩʦʩʪʦʷʱʠʤ ʠʟ ʩʦʩʫʜʠʩʪʦʛʦ 
ʢʣʫʙʦʯʢʘ ʠ ʢʘʧʩʫʣʳ ɹʦʫʤʝʥʘ, ʧʨʦʢʩʠ-
ʤʘʣʴʥʳʤ ʠʟʚʠʪʳʤ ʢʘʥʘʣʴʮʝʤ, ʪʦʥʢʦʡ ʠ 
ʪʦʣʩʪʦʡ ʯʘʩʪʷʤʠ ʧʝʪʣʠ ɻʝʥʣʝ, ʜʠʩʪʘʣʴ-
ʥʳʤ ʠʟʚʠʪʳʤ ʢʘʥʘʣʴʮʝʤ, ʩʦʙʠʨʘʪʝʣʴʥʳ-
ʤʠ ʪʨʫʙʦʯʢʘʤʠ ʠ ʧʨʦʪʦʢʘʤʠ. ɼʠʘʤʝʪʨ 
ʧʦʯʝʯʥʦʛʦ ʪʝʣʴʮʘ ʩʦʩʪʘʚʠʣ ʚ ʩʨʝʜʥʝʤ ʫ 
ʞʠʚʦʪʥʳʭ ʚ ʚʦʟʨʘʩʪʝ 15-20 ʤʝʩʷʮʝʚ ʦʪ 
ʨʦʞʜʝʥʠʷ: ʩʘʤʮʳ 102,90Ñ10,80 ʤʢʤ, ʫ 
ʩʘʤʦʢ ï 101,70Ñ10,10 ʤʢʤ; ʫ ʩʦʙʦʣʝʡ ʚ 
ʚʦʟʨʘʩʪʝ 36-40 ʤʝʩʷʮʝʚ ʜʘʥʥʳʡ ʧʦʢʘʟʘ-
ʪʝʣʴ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣ: ʩʘʤʮʳ 
116,40Ñ15,70 ʤʢʤ, ʫ ʩʘʤʦʢ ï 115,30Ñ13,20 
ʤʢʤ. ɼʠʘʤʝʪʨ ʩʦʩʫʜʠʩʪʦʛʦ ʢʣʫʙʦʯʢʘ ʩʦ-
ʩʪʘʚʠʣ ʚ ʩʨʝʜʥʝʤ ʫ ʧʝʨʚʦʡ ʚʦʟʨʘʩʪʥʦʡ 
ʛʨʫʧʧʳ: ʩʘʤʮʳ 77,20Ñ7,10 ʤʢʤ, ʫ ʩʘʤʦʢ ï 
76,70Ñ7,05 ʤʢʤ. ʋ ʞʠʚʦʪʥʳʭ ʚʪʦʨʦʡ ʚʦʟ-
ʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚ ʩʨʝʜ-
ʥʝʤ ʩʦʩʪʘʚʠʣ: ʩʘʤʮʳ 92,60Ñ8,50 ʤʢʤ, ʫ 
ʩʘʤʦʢ ï 91,80Ñ9,00 ʤʢʤ. ɺ ʧʦʯʝʯʥʳʭ ʪʝʣʴ-
ʮʘʭ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩʦʩʫʜʠʩʪʳʡ ʧʦʣʶʩ (ʩ 
ʧʨʠʥʦʩʷʱʝʡ ʠ ʚʳʥʦʩʷʱʝʡ ʘʨʪʝʨʠʦʣʘʤʠ) ʠ 
ʤʦʯʝʚʦʡ ʧʦʣʶʩ. ɺ ʩʪʝʥʢʝ ʧʨʠʥʦʩʷʱʝʡ 
ʘʨʪʝʨʠʦʣʳ ʚʳʷʚʣʷʣʠʩʴ ʶʢʩʪʘʛʣʦʤʝʨʫʣʷʨ-
ʥʳʝ ʢʣʝʪʢʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʩʧʦʣʦʞʝʥʳ 
ʤʝʞʜʫ ʘʨʪʝʨʠʦʣʘʤʠ ʢʣʫʙʦʯʢʘ ʠ ʧʣʦʪʥʳʤ 
ʧʷʪʥʦʤ, ʟʜʝʩʴ ʞʝ ʦʥʠ ʧʝʨʝʭʦʜʠʣʠ ʚ ʢʣʝʪ-
ʢʠ ʤʝʟʘʥʛʠʷ. ɺ ʵʧʠʪʝʣʠʠ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ 
ʠʟʚʠʪʦʛʦ ʢʘʥʘʣʴʮʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʱʝʪʦʯ-
ʥʘʷ ʢʘʝʤʢʘ, ʦʙʨʘʟʦʚʘʥʥʘʷ ʤʥʦʛʦʯʠʩʣʝʥ-
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ʥʳʤʠ ʤʠʢʨʦʚʦʨʩʠʥʢʘʤʠ. ɺ ʩʪʝʥʢʝ ʜʠ-
ʩʪʘʣʴʥʳʭ ʢʘʥʘʣʴʮʝʚ ʚʳʷʚʣʷʣʦʩʴ ʧʣʦʪʥʦʝ 
ʧʷʪʥʦ, ʦʙʨʘʟʦʚʘʥʥʦʝ ʧʣʦʪʥʦ ʨʘʩʧʦʣʦʞʝʥ-
ʥʳʤʠ ʵʧʠʪʝʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ ʠ ʷʚʣʷʶ-
ʱʝʝʩʷ ʩʦʩʪʘʚʣʷʶʱʝʡ ʯʘʩʪʴʶ ʶʢʩʪʘʛʣʦʤʝ-
ʨʫʣʷʨʥʦʛʦ ʘʧʧʘʨʘʪʘ. ɺ ʩʦʩʪʘʚ ʧʦʩʣʝʜʥʝʛʦ 
ʚʭʦʜʷʪ ʩʝʢʨʝʪʦʨʥʳʝ ʢʣʝʪʢʠ (ʤʠʦʠʜʥʳʝ 
ʵʥʜʦʢʨʠʥʦʮʠʪʳ), ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ 
ʩʨʝʜʥʝʡ ʦʙʦʣʦʯʢʝ ʧʨʠʥʦʩʷʱʝʡ ʘʨʪʝʨʠʦ-
ʣʳ, ʶʢʩʪʘʚʘʩʢʫʣʷʨʥʳʝ ʢʣʝʪʢʠ, ʨʘʩʧʦʣʦ-
ʞʝʥʥʳʝ ʚ ʪʨʝʫʛʦʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚ 
ʦʙʣʘʩʪʠ ʩʦʩʫʜʠʩʪʦʛʦ ʧʦʣʶʩʘ ʧʦʯʝʯʥʦʛʦ 
ʪʝʣʴʮʘ ʥʝʬʨʦʥʘ. ɺ ʧʘʨʝʥʭʠʤʝ ʢʦʨʢʦʚʦʛʦ ʠ 
ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ 
ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʩʦʙʠʨʘʪʝʣʴʥʳʝ ʪʨʫʙʦʯʢʠ, 

ʜʠʘʤʝʪʨ ʢʦʪʦʨʳʭ ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ 
25-40 ʤʢʤ. ɼʠʘʤʝʪʨ ʩʦʙʠʨʘʪʝʣʴʥʳʭ ʪʨʫ-
ʙʦʯʝʢ ʩʦʩʪʘʚʠʣ ʚ ʩʨʝʜʥʝʤ ʫ ʩʦʙʦʣʝʡ ʚ 
ʚʦʟʨʘʩʪʝ 15-20 ʤʝʩʷʮʝʚ: ʩʘʤʮʳ 34,50Ñ3,70 
ʤʢʤ, ʫ ʩʘʤʦʢ ï 34,10Ñ3,10 ʤʢʤ. ʋ ʞʠʚʦʪ-
ʥʳʭ ʚ ʚʦʟʨʘʩʪʝ 36-40 ʤʝʩʷʮʝʚ ʵʪʦʪ ʧʦʢʘʟʘ-
ʪʝʣʴ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣ: ʩʘʤʮʳ 
38,00Ñ3,50 ʤʢʤ, ʫ ʩʘʤʦʢ ï 37,65Ñ3,45 ʤʢʤ.  
ʀʥʪʝʨʩʪʠʮʠʘʣʴʥʘʷ ʪʢʘʥʴ ʧʦʯʢʠ ʫʤʝʨʝʥʥʦ 
ʨʘʟʚʠʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠ-
ʯʝʩʪʚʦʤ ʨʳʭʣʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, 
ʩʦʜʝʨʞʘʱʝʡ ʪʦʥʢʠʝ ʢʦʣʣʘʛʝʥʦʚʳʝ ʚʦʣʦʢ-
ʥʘ, ʦʢʨʘʰʝʥʥʳʝ ʪʨʠʭʨʦʤʦʤ ʧʦ ʄʘʩʩʦʥʫ ʚ 
ʩʠʥʠʡ ʮʚʝʪ (ʈʠʩ. 1). 

ʈʠʩʫʥʦʢ 1 ï ʇʦʯʢʘ ʩʦʙʦʣʷ ʯʝʨʥʦʡ ʧʫʰʢʠʥʩʢʦʡ ʧʦʨʦʜʳ. ɺʦʟʨʘʩʪ 36-40 ʤʝʩʷʮʝʚ.  
ʆʙʦʟʥʘʯʝʥʠʷ: ʄ ï ʤʦʟʛʦʚʦʝ ʚʝʱʝʩʪʚʦ; ʉʂ ï ʩʦʩʫʜʠʩʪʳʡ ʢʣʫʙʦʯʝʢ; ʇʇ ï ʧʣʦʪʥʦʝ ʧʷʪ-
ʥʦ; ʇɸ ï ʧʨʠʥʦʩʷʱʘʷ ʘʨʪʝʨʠʦʣʘ; ʉʊ ï ʩʦʙʠʨʘʪʝʣʴʥʳʝ ʪʨʫʙʦʯʢʠ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠ-
ʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ (1, 3), ʪʨʠʭʨʦʤʦʤ ʧʦ ʄʘʩʩʦʥʫ (2), ʧʠʢʨʦʬʫʢʩʠʥʦʤ ʧʦ ɺʘʥ-ɻʠʟʦʥʫ (4). 

ʋʚ. 400. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ 
ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠʚʝʜʝʥʥʦʛʦ ʚ ʪʘʙʣʠʮʝ 1, 
ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʦʣʱʠʥʘ ʢʘʧʩʫʣʳ 
ʧʦʯʢʠ ʫ ʩʦʙʦʣʝʡ ʯʝʨʥʦʡ ʧʫʰʢʠʥʩʢʦʡ ʧʦ-

ʨʦʜʳ ʧʦʜʚʝʨʞʝʥʘ ʚʦʟʨʘʩʪʥʳʤ ʠʟʤʝʥʝʥʠ-
ʷʤ. ʊʘʢ, ʢ ʚʦʟʨʘʩʪʫ 36-40 ʤʝʩʷʮʝʚ ʫ ʩʘʤ-
ʮʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʜʘʥʥʦʛʦ 
ʧʘʨʘʤʝʪʨʘ ʥʘ 22%, ʫ ʩʘʤʦʢ ʥʘ 25% ʦʪʥʦ-
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ʩʠʪʝʣʴʥʦ ʧʦʢʘʟʘʪʝʣʝʡ ʦʩʦʙʝʡ 15-20 ʤʝʩʷ-
ʮʝʚ. ɸʥʘʣʠʟ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʧʦʢʘ-
ʟʘʣ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʪʦʣʱʠʥʳ 
ʢʘʧʩʫʣʳ ʧʦʯʢʠ ʫ ʩʘʤʮʦʚ ʩʦʙʦʣʝʡ 15-20 
ʤʝʩʷʮʝʚ ʞʠʟʥʠ ʚ 1,04 ʨʘʟʘ, ʘ ʫ 36-40 ʤʝ-
ʩʷʯʥʳʭ ï ʚ 1,02 ʨʘʟʘ. ʋ ʦʩʦʙʝʡ ʚ ʚʦʟʨʘʩʪʝ 
36-40 ʤʝʩʷʮʝʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ 15
-20 ʤʝʩʷʮʝʚ ʪʦʣʱʠʥʘ ʢʦʨʢʦʚʦʛʦ ʩʣʦʷ ʧʦʯ-
ʢʠ ʙʳʣʘ ʚʳʰʝ ʚ ʩʨʝʜʥʝʤ ʥʘ 15% ʫ ʩʘʤʮʦʚ 
ʠ ʥʘ 16% ʫ ʩʘʤʦʢ. ʇʦʣʦʚʦʡ ʜʠʤʦʨʬʠʟʤ ʚ 
ʪʦʣʱʠʥʝ ʢʦʨʢʦʚʦʛʦ ʩʣʦʷ ʧʦʯʢʠ ʙʳʣ ʚʳʨʘ-
ʞʝʥ ʩʣʘʙʦ: ʫ ʩʦʙʦʣʝʡ 15-20 ʤʝʩʷʮʝʚ ʞʠʟ-
ʥʠ ʟʥʘʯʝʥʠʷ ʩʘʤʮʦʚ ʧʨʝʚʳʰʘʣʠ ʪʘʢʦʚʳʝ ʫ 
ʩʘʤʦʢ ʚ 1,04 ʨʘʟʘ, ʘ ʫ 36-40 ʤʝʩʷʯʥʳʭ ʞʠ-
ʚʦʪʥʳʭ ï ʚ 1,03 ʨʘʟʘ. ʆʪʤʝʯʝʥ ʨʦʩʪ ʪʦʣ-
ʱʠʥʳ ʤʦʟʛʦʚʦʛʦ ʩʣʦʷ ʧʦʯʢʠ ʢ ʚʦʟʨʘʩʪʫ 36
-40 ʤʝʩʷʮʝʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ 15-
20 ʤʝʩʷʮʝʚ ʠ ʩʦʩʪʘʚʣʷʝʪ 14% ʜʣʷ ʩʘʤʮʦʚ 
ʠ 17% ʜʣʷ ʩʘʤʦʢ. ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʘʤʮʘ-
ʤʠ ʠ ʩʘʤʢʘʤʠ ʧʦ ʜʘʥʥʦʤʫ ʧʘʨʘʤʝʪʨʫ ʷʚ-
ʣʷʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ. 
ɺ ʛʨʫʧʧʝ 15-20 ʤʝʩʷʮʝʚ ʪʦʣʱʠʥʘ ʤʦʟʛʦʚʦ-
ʛʦ ʩʣʦʷ ʧʦʯʢʠ ʫ ʩʘʤʮʦʚ ʙʦʣʴʰʝ ʚ 1,04 ʨʘ-
ʟʘ, ʘ ʚ ʛʨʫʧʧʝ 36-40 ʤʝʩʷʮʝʚ ʞʠʟʥʠ ʩʦʙʦ-
ʣʝʡ ʚ 1,02 ʨʘʟʘ. ʋ ʩʘʤʮʦʚ ʩʦʙʦʣʝʡ ʚ ʚʦʟ-
ʨʘʩʪʝ 36-40 ʤʝʩʷʮʝʚ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠ-
ʯʝʥʠʝ ʪʦʣʱʠʥʳ ʦʜʥʦʩʣʦʡʥʦʛʦ ʢʫʙʠʯʝʩʢʦ-
ʛʦ ʵʧʠʪʝʣʠʷ ʢʘʥʘʣʴʮʝʚ ʧʦʯʢʠ ʥʘ 10%, ʫ 
ʩʘʤʦʢ ʥʘ 11% ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘʥʥʦʛʦ ʧʘʨʘ-
ʤʝʪʨʘ ʩ ʦʩʦʙʷʤʠ 15-20 ʤʝʩʷʮʝʚ. ɸʥʘʣʠʟʠ-
ʨʫʷ ʧʦʣʦʚʦʡ ʜʠʤʦʨʬʠʟʤ ʧʦ ʜʘʥʥʦʤʫ ʧʦ-

ʢʘʟʘʪʝʣʶ, ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʫ ʩʘʤʮʦʚ 
ʩʦʙʦʣʝʡ 15-20 ʤʝʩʷʮʝʚ ʞʠʟʥʠ ʦʪʤʝʯʘʝʪʩʷ 
ʫʚʝʣʠʯʝʥʠʝ ʚ 1,04 ʨʘʟʘ, ʘ ʫ 36-40 ʤʝʩʷʯ-
ʥʳʭ ʦʩʦʙʝʡ ï ʚ 1,03 ʨʘʟʘ. ʋ ʩʘʤʮʦʚ ʠ ʩʘ-
ʤʦʢ ʩʦʙʦʣʝʡ ʯʝʨʥʦʡ ʧʫʰʢʠʥʩʢʦʡ ʧʦʨʦʜʳ 
ʚ ʚʦʟʨʘʩʪʝ 36-40 ʤʝʩʷʮʝʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʛʨʫʧʧʦʡ 15-20 ʤʝʩʷʮʝʚ ʜʠʘʤʝʪʨ ʧʦʯʝʯʥʦ-
ʛʦ ʪʝʣʴʮʘ ʙʳʣ ʚʳʰʝ ʚ ʩʨʝʜʥʝʤ ʥʘ 13%. 
ʇʦʣʦʚʦʡ ʜʠʤʦʨʬʠʟʤ ʜʠʘʤʝʪʨʘ ʧʦʯʝʯʥʦʛʦ 
ʪʝʣʴʮʘ ʙʳʣ ʚʳʨʘʞʝʥ ʥʝʟʥʘʯʠʪʝʣʴʥʦ: ʫ 
ʩʦʙʦʣʝʡ 15-20 ʠ 36-40 ʤʝʩʷʯʥʳʭ ʦʩʦʙʝʡ 
ʟʥʘʯʝʥʠʷ ʩʘʤʮʦʚ ʧʨʝʚʳʰʘʣʠ ʪʘʢʦʚʳʝ ʩʘ-
ʤʦʢ ʚ 1,01 ʨʘʟʘ. ʅʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 
ʜʠʘʤʝʪʨʘ ʩʦʩʫʜʠʩʪʦʛʦ ʢʣʫʙʦʯʢʘ ʫ ʩʘʤʮʦʚ 
ʠ ʩʘʤʦʢ ʢ ʚʦʟʨʘʩʪʫ 36-40 ʤʝʩʷʮʝʚ ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ 15-20 ʤʝʩʷʮʝʚ ʥʘ 19%. 
ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʘʤʮʘʤʠ ʠ ʩʘʤʢʘʤʠ ʧʦ 
ʜʘʥʥʦʤʫ ʧʘʨʘʤʝʪʨʫ ʷʚʣʷʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝ-
ʩʢʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ. ɺ ʦʙʝʠʭ ʚʦʟʨʘʩʪ-
ʥʳʭ ʛʨʫʧʧʘʭ ʜʠʘʤʝʪʨ ʩʦʩʫʜʠʩʪʦʛʦ ʢʣʫ-
ʙʦʯʢʘ ʫ ʩʘʤʮʦʚ ʙʦʣʴʰʝ ʚ 1,01 ʨʘʟʘ. ʂ ʚʦʟ-
ʨʘʩʪʫ 36-40 ʤʝʩʷʮʝʚ ʫ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ 
ʩʦʙʦʣʝʡ ʜʘʥʥʦʡ ʧʦʨʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝ-
ʣʠʯʝʥʠʝ ʜʠʘʤʝʪʨʘ ʩʦʙʠʨʘʪʝʣʴʥʳʭ ʪʨʫʙʦ-
ʯʝʢ ʥʘ 10% ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʢʘʟʘʪʝʣʝʡ 
ʛʨʫʧʧʳ 15-20 ʤʝʩʷʮʝʚ. ɸʥʘʣʠʟ ʧʦʣʦʚʦʛʦ 
ʜʠʤʦʨʬʠʟʤʘ ʧʦʢʘʟʘʣ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝ-
ʚʳʰʝʥʠʝ ʜʠʘʤʝʪʨʘ ʩʦʙʠʨʘʪʝʣʴʥʳʭ ʪʨʫʙʦ-
ʯʝʢ ʫ ʩʘʤʮʦʚ ʩʦʙʦʣʝʡ 15-20 ʤʝʩʷʮʝʚ ʠ 36-
40 ʤʝʩʷʮʝʚ ʞʠʟʥʠ ʚ 1,01 ʨʘʟʘ (ʊʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 ï ɺʦʟʨʘʩʪʥʳʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʦʣʱʠʥʳ ʩʣʦʝʚ ʧʦʯʢʠ  
ʫ ʩʦʙʦʣʝʡ ʯʝʨʥʦʡ ʧʫʰʢʠʥʩʢʦʡ ʧʦʨʦʜʳ  

ʅʘʟʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʇʦʣ 
ʉʦʙʦʣʴ 15-20  
ʤʝʩʷʮʝʚ 

ʉʦʙʦʣʴ 36-40  
ʤʝʩʷʮʝʚ 

ʊʦʣʱʠʥʘ ʢʘʧʩʫʣʳ ʧʦʯʢʠ (ʤʢʤ) 
 15,80Ñ1,65 19,20Ñ2,60* 

 15,10Ñ1,70 18,90Ñ2,10* 

ʊʦʣʱʠʥʘ ʢʦʨʢʦʚʦʛʦ ʩʣʦʷ ʧʦʯʢʠ 
(ʤʢʤ) 

 1690,10Ñ156,40 1940,40Ñ206,50* 

 1615,80Ñ149,70 1880,60Ñ206,50* 

ʊʦʣʱʠʥʘ ʤʦʟʛʦʚʦʛʦ ʩʣʦʷ ʧʦʯʢʠ 
(ʤʢʤ) 

 1782,30Ñ161,10 2023,50Ñ256,40* 

 1705,60Ñ173,00 1995,80Ñ221,10* 

ʊʦʣʱʠʥʘ ʦʜʥʦʩʣʦʡʥʦʛʦ ʢʫʙʠʯʝʩʢʦ-
ʛʦ ʵʧʠʪʝʣʠʷ ʢʘʥʘʣʴʮʝʚ ʧʦʯʢʠ (ʤʢʤ) 

 13,10Ñ1,35 14,40Ñ1,50* 

 12,65Ñ1,25 14,05Ñ1,35* 

ɼʠʘʤʝʪʨ ʩʦʩʫʜʠʩʪʦʛʦ ʢʣʫʙʦʯʢʘ 
(ʤʢʤ) 

 77,20Ñ7,10 92,60Ñ8,50* 

 76,70Ñ7,05 91,80Ñ9,00* 

ɼʠʘʤʝʪʨ ʧʦʯʝʯʥʦʛʦ ʪʝʣʴʮʘ (ʤʢʤ) 
 102,90Ñ10,80 116,40Ñ15,70* 

 101,70Ñ10,10 115,30Ñ13,20* 

ɼʠʘʤʝʪʨ ʩʦʙʠʨʘʪʝʣʴʥʳʭ ʪʨʫʙʦʯʝʢ 
(ʤʢʤ) 

 34,50Ñ3,70 38,00Ñ3,50* 

 34,10Ñ3,10 37,65Ñ3,45* 
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* ʈ<0,05 ʫʨʦʚʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʠ 
ʩʨʘʚʥʝʥʠʠ ʩ ʩʦʙʦʣʷʤʠ 15-20 ʤʝʩʷʯʥʦʛʦ 
ʚʦʟʨʘʩʪʘ. 

 
ɺʓɺʆɼʓ / CONCLUSION  
ɸʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʦʨʬʦʤʝʪʨʠ-

ʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʦʩʦʙʝʥʥʦ-
ʩʪʷʤ ʧʦʯʝʢ ʫ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʩʦʙʦʣʝʡ ʯʝʨ-
ʥʦʡ ʧʫʰʢʠʥʩʢʦʡ ʧʦʨʦʜʳ ʧʦʟʚʦʣʷʝʪ ʚʳ-
ʷʚʠʪʴ ʯʝʪʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʦʩʪʘ ʚʩʝʭ 
ʠʩʩʣʝʜʫʝʤʳʭ ʩʪʨʫʢʪʫʨ ʩ ʚʦʟʨʘʩʪʦʤ, ʘ ʪʘʢ-
ʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ. ʇʦ 
ʚʩʝʤ ʠʩʩʣʝʜʫʝʤʳʤ ʧʘʨʘʤʝʪʨʘʤ ʥʘʙʣʶʜʘ-
ʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʫʚʝʣʠʯʝʥʠʝ 
ʟʥʘʯʝʥʠʡ ʫ ʞʠʚʦʪʥʳʭ ʚʪʦʨʦʡ ʚʦʟʨʘʩʪʥʦʡ 
ʛʨʫʧʧʳ (ʩʦʙʦʣʠ 36-40 ʤʝʩʷʮʝʚ ʦʪ ʨʦʞʜʝ-
ʥʠʷ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʡ (ʩʦʙʦʣʠ 15-
20 ʤʝʩʷʮʝʚ ʦʪ ʨʦʞʜʝʥʠʷ). ʕʪʦ ʢʘʩʘʝʪʩʷ 
ʢʘʢ ʪʦʣʱʠʥʳ ʦʙʱʠʭ ʩʣʦʝʚ ʦʨʛʘʥʘ 
(ʢʘʧʩʫʣʘ, ʢʦʨʢʦʚʳʡ ʠ ʤʦʟʛʦʚʦʡ ʩʣʦʡ), ʪʘʢ 
ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ (ʵʧʠʪʝʣʠʡ 
ʢʘʥʘʣʴʮʝʚ, ʩʦʩʫʜʠʩʪʳʡ ʢʣʫʙʦʯʝʢ, ʧʦʯʝʯ-
ʥʦʝ ʪʝʣʴʮʝ, ʩʦʙʠʨʘʪʝʣʴʥʳʝ ʪʨʫʙʦʯʢʠ). 
ɼʘʥʥʳʡ ʨʦʩʪ ʷʚʣʷʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʳʤ 
ʩʣʝʜʩʪʚʠʝʤ ʦʙʱʝʛʦ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʟʚʠ-
ʪʠʷ ʠ ʩʦʟʨʝʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ. ʋʚʝʣʠʯʝʥʠʝ 
ʪʦʣʱʠʥʳ ʩʣʦʝʚ ʧʘʨʝʥʭʠʤʳ (ʢʦʨʢʦʚʦʛʦ ʠ 
ʤʦʟʛʦʚʦʛʦ) ʩʚʷʟʘʥʦ ʩ ʧʨʦʜʦʣʞʘʶʱʠʤʩʷ ʚ 
ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʧʨʦʮʝʩʩʦʤ ʨʦʩʪʘ 
ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʥʝʬʨʦʥʦʚ, ʫʚʝʣʠʯʝ-
ʥʠʝʤ ʨʘʟʤʝʨʦʚ ʧʦʯʝʯʥʳʭ ʢʘʥʘʣʴʮʝʚ ʠ 
ʢʣʫʙʦʯʢʦʚ. ʈʦʩʪ ʜʠʘʤʝʪʨʘ ʩʦʩʫʜʠʩʪʦʛʦ 
ʢʣʫʙʦʯʢʘ ʠ ʧʦʯʝʯʥʦʛʦ ʪʝʣʴʮʘ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʝʪ ʦ ʨʘʟʚʠʪʠʠ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʘʧʧʘ-
ʨʘʪʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚ-
ʥʷ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʙʦʣʝʝ 
ʠʥʪʝʥʩʠʚʥʦʡ ʦʯʠʩʪʢʝ ʢʨʦʚʠ ʫ ʚʟʨʦʩʣʳʭ 
ʦʩʦʙʝʡ. ʋʪʦʣʱʝʥʠʝ ʢʘʧʩʫʣʳ ʧʦʯʢʠ ʠ ʩʪʝ-
ʥʦʢ ʢʘʥʘʣʴʮʝʚ (ʦʜʥʦʩʣʦʡʥʦʛʦ ʢʫʙʠʯʝʩʢʦ-
ʛʦ ʵʧʠʪʝʣʠʷ) ʪʘʢʞʝ ʦʪʨʘʞʘʝʪ ʩʪʨʫʢʪʫʨʥʦʝ 
ʫʢʨʝʧʣʝʥʠʝ ʦʨʛʘʥʘ ʚ ʧʨʦʮʝʩʩʝ ʦʥʪʦʛʝʥʝʟʘ. 
ʊʘʢʞʝ ʚ ʦʙʝʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʘʙʩʦ-
ʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦ-
ʢʘʟʘʪʝʣʝʡ ʜʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ʫ ʩʘʤʮʦʚ ʩʪʘ-
ʙʠʣʴʥʦ ʧʨʝʚʳʰʘʶʪ ʧʘʨʘʤʝʪʨʳ ʩʘʤʦʢ. ʕʪʘ 
ʨʘʟʥʠʮʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʢʘʢ ʫ 15-20 ʤʝ-
ʩʷʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʪʘʢ ʠ ʚ ʚʦʟʨʘʩʪʝ 36-40 
ʤʝʩʷʮʝʚ. 
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ABSTRACT 
The sable of the black Pushkin breed is 

an outstanding achievement of breeders in 
the field of animal husbandry. Its biological 
features, formed as a result of targeted 
breeding, ensure the production of skins with 
unique qualities: deep black color, high den-
sity, silkiness and shine. The purpose of the 
study was to study the histological features 
of the kidneys of males and females of the 
black Pushkin breed in the age aspect, as 
well as to determine their morphometric 
parameters, and analyze the data obtained. 
Kidney samples were subjected to histologi-
cal examination. The material was fixed in a 
10% solution of neutral formalin for 24 
hours, after which it was poured into paraffin 
according to the generally accepted method. 
Then sections 5-7 microns thick were made, 
which were stained. The analysis of the pre-
sented morphometric data on the age-related 
features of the kidneys in the studied indi-
viduals makes it possible to identify clear 
patterns of growth of all the studied struc-
tures with age, as well as minor sex differ-
ences. According to all the parameters stud-
ied, there is a statistically significant in-
crease in values in animals of the second age 
group compared with the first. This applies 
both to the thickness of the general layers of 
the organ (capsule, cortical and cerebral lay-
er) and microscopic structures (tubule epi-
thelium, vascular glomerulus, renal corpus-
cle, collecting tubules). This growth is a nat-
ural consequence of the general somatic de-
velopment and maturation of the body. An 
increase in the thickness of parenchymal 
layers (cortical and cerebral) is associated 
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with the ongoing process of growth and dif-
ferentiation of nephrons in the postnatal peri-
od, an increase in the size of renal tubules 
and glomeruli. An increase in the diameter 
of the vascular glomerulus and the renal cor-
puscle indicates the development of a filtra-
tion apparatus, which corresponds to an in-
crease in the level of metabolism and the 
need for more intensive blood purification in 
adults. The thickening of the kidney capsule 
and the walls of the tubules (single-layered 
cubic epithelium) also reflects the structural 
strengthening of the organ during ontogene-
sis. Also, in both age groups, the absolute 
values of the morphometric parameters of 
these structures in males consistently exceed 
the parameters of females. This difference 
can be traced both in 15-20-month-old ani-
mals and at the age of 36-40 months. 
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ʈɽʌɽʈɸʊ  
ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʩʧʝʰʥʦʩʪʴ 
ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʦʢʩʠʜʘʪʠʚʥʳʡ ʩʪʘʪʫʩ ʦʨʛʘʥʠʟʤʘ, ʧʦʩʢʦʣʴʢʫ ʚ ʧʝʨʠ-
ʦʜ ʩʫʧʦʨʦʩʥʦʩʪʠ, ʦʧʦʨʦʩʘ ʠ ʣʦʢʘʮʠʠ ʫ ʩʚʠʥʦʤʘʪʦʢ ʚʦʟʨʘʩʪʘʝʪ ʫʨʦʚʝʥʴ ʤʝʪʘʙʦ-
ʣʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʛʦʩʷ ʫʩʠʣʝʥʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʚʦʙʦʜʥʳʭ 
ʨʘʜʠʢʘʣʦʚ ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʩʢʦʨʙʘʪʘ 

ʣʠʪʠʷ ʚ ʤʦʜʫʣʷʮʠʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ ʩʚʠʥʦʤʘʪʦʢ ʚ ʜʠʥʘʤʠʢʝ ʩʫʧʦʨʦʩʥʦʩʪʠ. 
ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʝʜʸʥ ʥʘ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʩʚʠʥʦʤʘʪʢʘʭ, ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʥʘ ʢʦʥ-
ʪʨʦʣʴʥʫʶ ʠ ʦʧʳʪʥʫʶ ʛʨʫʧʧʳ. ɾʠʚʦʪʥʳʝ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ ʧʝʨʦʨʘʣʴʥʦ ʘʩʢʦʨ-
ʙʘʪ ʣʠʪʠʷ ʚ ʜʦʟʝ 10 ʤʛ/ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ ʝʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʮʠʢ-
ʣʘ (ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ, ʧʝʨʠʦʜʘ ʩʫʧʦʨʦʩʥʦʩʪʠ, ʧʝʨʠʦʜʘ ʣʘʢʪʘʮʠʠ). ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʜʦ-
ʙʘʚʢʫ ʥʝ ʧʦʣʫʯʘʣʘ. ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʩʪʘʪʫʩʘ ʥʘ 30-ʝ ʠ 110-ʝ ʩʫʪʢʠ 
ʩʫʧʦʨʦʩʥʦʩʪʠ ʦʧʨʝʜʝʣʷʣʠ: ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ (GSH) ʠ ʦʢʠʩʣʝʥʥʦʛʦ 
(GSSG) ʛʣʫʪʘʪʠʦʥʘ, ʨʘʩʩʯʠʪʳʚʘʣʠ ʪʠʦʣ-ʜʠʩʫʣʴʬʠʜʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ (GSH/GSSG) ʠ ʫʨʦ-
ʚʝʥʴ ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ (ʄɼɸ) ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʘʩ-
ʢʦʨʙʘʪʘ ʣʠʪʠʷ ʚʳʟʚʘʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʦʢʠʩʣʠʪʝʣʴʥʦ-
ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ. ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ GSH ʠ 
ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ GSSG, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʫʣʫʯʰʝʥʠʶ ʪʠʦʣ-ʜʠʩʫʣʴʬʠʜʥʦʛʦ ʩʦʦʪʥʦʰʝ-
ʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʇʘʨʘʣʣʝʣʴʥʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʄɼɸ. ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʙʳʣ ʙʦʣʝʝ ʚʳʨʘʞʝʥ ʥʘ 110-ʝ ʩʫʪʢʠ ʩʫʧʦʨʦʩʥʦʩʪʠ, ʯʪʦ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʠʦʜʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ɸʩʢʦʨʙʘʪ ʣʠʪʠʷ 
ʧʨʦʷʚʣʷʝʪ ʚʳʨʘʞʝʥʥʫʶ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʫ ʩʫʧʦʨʦʩʥʳʭ ʩʚʠʥʦʤʘʪʦʢ, ʧʨʦʷʚ-
ʣʷʶʱʫʶʩʷ ʚ ʘʢʪʠʚʘʮʠʠ ʛʣʫʪʘʪʠʦʥʦʚʦʡ ʩʠʩʪʝʤʳ ʠ ʠʥʛʠʙʠʨʦʚʘʥʠʠ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝ-
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ʥʠʷ ʣʠʧʠʜʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʦʩʥʦʚʳʚʘʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʷ ʚ ʩʭʝʤʘʭ ʢʦʨʤʣʝʥʠʷ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʨʝ-
ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ ʩʚʠʥʦʤʘʪʦʢ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦ-
ʣʦʛʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʉʦʚʨʝʤʝʥʥʦʝ ʩʚʠʥʦʚʦʜʩʪʚʦ ʦʨʠʝʥʪʠ-

ʨʦʚʘʥʦ ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 
ʞʠʚʦʪʥʳʭ, ʯʪʦ ʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦʚʝʨ-
ʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʢʦʨʤʣʝʥʠʷ ʠ 
ʩʦʜʝʨʞʘʥʠʷ, ʥʦ ʠ ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʣʠʷʶʱʠʭ 
ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʬʫʥʢʮʠʶ ʩʚʠʥʦʤʘ-
ʪʦʢ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʠʟʠʦʣʦʛʠʯʝ-
ʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʩʧʝʰ-
ʥʦʩʪʴ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʦʢʩʠʜʘ-
ʪʠʚʥʳʡ ʩʪʘʪʫʩ ʦʨʛʘʥʠʟʤʘ, ʧʦʩʢʦʣʴʢʫ ʚ 
ʧʝʨʠʦʜ ʩʫʧʦʨʦʩʥʦʩʪʠ, ʦʧʦʨʦʩʘ ʠ ʣʦʢʘʮʠʠ 
ʫ ʩʚʠʥʦʤʘʪʦʢ ʚʦʟʨʘʩʪʘʝʪ ʫʨʦʚʝʥʴ ʤʝʪʘʙʦ-
ʣʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʛʦʩʷ 
ʫʩʠʣʝʥʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʚʦʙʦʜʥʳʭ ʨʘ-
ʜʠʢʘʣʦʚ [1]. 
ɸʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʩʠʩʪʝʤʘ ʠʛʨʘʝʪ ʚʘʞ-

ʥʫʶ ʨʦʣʴ ʚ ʟʘʱʠʪʝ ʢʣʝʪʦʢ ʦʪ ʦʢʠʩʣʠʪʝʣʴ-
ʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʪʘʙʠʣʴ-
ʥʦʩʪʴ ʤʝʤʙʨʘʥ, ɼʅʂ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 
ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ. ʆʜʥʘʢʦ ʚ ʫʩʣʦʚʠ-
ʷʭ ʧʦʚʳʰʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʥʘʧʨʠʤʝʨ, ʚ 
ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʮʠʢʣʝ, ʵʥʜʦʛʝʥʥʳʭ ʘʥʪʠ-
ʦʢʩʠʜʘʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦ, 
ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ 
ʩʪʨʝʩʩʘ ʠ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʟʜʦ-
ʨʦʚʴʝ ʩʚʠʥʦʤʘʪʦʢ, ʩʦʭʨʘʥʥʦʩʪʠ ʧʨʠʧʣʦʜʘ 
ʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ [2]. 
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʧʦʠʩʢʫ ʵʬʬʝʢʪʠʚʥʳʭ ʘʥʪʠʦʢʩʠ-
ʜʘʥʪʥʳʭ ʜʦʙʘʚʦʢ, ʩʧʦʩʦʙʥʳʭ ʤʦʜʫʣʠʨʦ-
ʚʘʪʴ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ 
ʙʘʣʘʥʩ ʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪ-
ʥʳʭ. ɸʩʢʦʨʙʘʪ ʣʠʪʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʩʦʯʝʪʘʶʱʝʝ 
ʩʚʦʡʩʪʚʘ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ 
(ʤʦʱʥʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʘ) ʠ ʣʠʪʠʷ 
(ʵʣʝʤʝʥʪʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨ-
ʥʳʤ ʠ ʘʥʪʠʩʪʨʝʩʩʦʚʳʤ ʜʝʡʩʪʚʠʝʤ). ʇʨʝʜ-
ʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʤʦʞʝʪ 
ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦ-
ʩʪʠ ʩʚʠʥʦʤʘʪʦʢ ʢ ʦʢʠʩʣʠʪʝʣʴʥʦʤʫ ʩʪʨʝʩʩʫ 
ʚ ʢʣʶʯʝʚʳʝ ʧʝʨʠʦʜʳ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 
ʮʠʢʣʘ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʚ 2020 ʛʦʜʫ, ʚ ʩʚʠʥʦʚʦʜ-
ʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ çʊʦʤʩʢʠʡè ɸʆ 
çʉʀɹɸɻʈʆè ʚ ʧʦʩʝʣʢʝ ʉʚʝʪʣʳʡ ʊʦʤʩʢʦʡ 
ʦʙʣʘʩʪʠ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷ-
ʣʠʩʴ ʩʚʠʥʦʤʘʪʢʠ ʧʦʨʦʜʳ ʀʨʣʘʥʜʩʢʠʡ 
ʣʘʥʜʨʘʩ ʚ ʧʝʨʠʦʜ ʩʫʧʦʨʦʩʥʦʩʪʠ. ɹʳʣʦ 
ʩʬʦʨʤʠʨʦʚʘʥʦ 2 ʛʨʫʧʧʳ ʧʦ 20 ʛʦʣʦʚ ʚ 
ʢʘʞʜʦʡ. ʇʦʜʦʧʳʪʥʳʝ ʛʨʫʧʧʳ ʩʬʦʨʤʠʨʦ-
ʚʘʥʳ ʠʟ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʞʠʚʦʪʥʳʭ ʭʦ-
ʟʷʡʩʪʚʘ. ɼʦʟʘ ʘʩʢʦʨʙʘʪʘ ʣʠʪʠʷ ʜʣʷ ʚʚʝʜʝ-
ʥʠʷ ʚ ʨʘʮʠʦʥ ʙʳʣʘ ʚʳʙʨʘʥʘ ʥʘ ʦʩʥʦʚʝ 
ʘʥʘʣʠʟʘ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
[1, 3, 4], ʧʦʢʘʟʘʚʰʠʭ ʝʛʦ ʤʘʢʩʠʤʘʣʴʥʫʶ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʩʪʨʝʩʩ-
ʧʨʦʪʝʢʪʦʨʥʦʛʦ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʜʝʡ-
ʩʪʚʠʷ ʫ ʩʚʠʥʝʡ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ɸʃ ʚʚʦ-
ʜʠʣʠ ʚ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 
ʚ ʜʦʟʝ 10 ʤʛ/ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ 1 ʨʘʟ ʚ ʩʫʪʢʠ 
ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 
ʮʠʢʣʘ (ʩʝʨʚʠʩ-ʧʝʨʠʦʜʘ, ʧʝʨʠʦʜʘ ʩʫʧʦʨʦʩ-
ʥʦʩʪʠ, ʧʝʨʠʦʜʘ ʣʘʢʪʘʮʠʠ). 
ɼʣʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʘʥʪʠʦʢʩʠ-

ʜʘʥʪʥʦʛʦ ʩʪʘʪʫʩʘ ʫ ʚʩʝʭ ʞʠʚʦʪʥʳʭ, ʚʦʚʣʝ-
ʯʝʥʥʳʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪ (ʩʚʠʥʦʤʘʪʢʠ ʦʧʳʪ-
ʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ), ʧʨʦʚʦʜʠʣʠ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʦʪʙʦʨ ʧʨʦʙ ʢʨʦʚʠ. ɿʘ-
ʙʦʨ ʢʨʦʚʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʢʨʠʪʠʯʝʩʢʠʝ 
ʪʦʯʢʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʮʠʢʣʘ: ʟʘ ʩʫʪʢʠ ʜʦ 
ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ, ʥʘ 30-ʝ ʠ 110
-ʝ ʩʫʪʢʠ ʩʫʧʦʨʦʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʥʘ 20-ʡ 
ʜʝʥʴ ʣʘʢʪʘʮʠʠ. ʇʨʦʮʝʜʫʨʫ ʧʨʦʚʦʜʠʣʠ 
ʩʪʘʥʜʘʨʪʥʳʤ ʚʝʥʦʟʥʳʤ ʤʝʪʦʜʦʤ ʚ ʫʩʣʦ-
ʚʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 
ɺ ʧʦʣʫʯʝʥʥʳʭ ʦʙʨʘʟʮʘʭ  ʢʨʦʚʠ ʦʧʨʝ-

ʜʝʣʷʣʠ ʢʦʤʧʣʝʢʩ ʢʣʶʯʝʚʳʭ ʙʠʦʭʠʤʠʯʝ-
ʩʢʠʭ ʤʘʨʢʝʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʦʩʪʦʷ-
ʥʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ ʠ ʫʨʦʚʝʥʴ 
ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʩʘ: ʢʦʥʮʝʥʪʨʘʮʠʶ 
ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʡ (GSH) ʠ ʦʢʠʩʣʝʥʥʦʡ 
(GSSG) ʬʦʨʤ ʛʣʫʪʘʪʠʦʥʘ (ʤʢʤʦʣʴ/ʤʣ) ï 
ʮʝʥʪʨʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʪʠʦʣ-
ʟʘʚʠʩʠʤʦʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ, ʪʠʦʣ
-ʜʠʩʫʣʴʬʠʜʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ (SH/SS), 
ʨʘʩʩʯʠʪʳʚʘʝʤʦʝ ʢʘʢ GSH/GSSG-
ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʝʜʦʢʩ-
ʛʦʤʝʦʩʪʘʟʘ ʢʣʝʪʢʠ, ʘ ʪʘʢ ʞʝ ʫʨʦʚʝʥʴ ʤʘʣʦ-
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ʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ (ʄɼɸ) (ʥʤʦʣʴ/ʤʣ) ï 
ʦʩʥʦʚʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝ-
ʥʠʷ ʣʠʧʠʜʦʚ, ʩʣʫʞʘʱʠʡ ʤʘʨʢʝʨʦʤ ʩʪʝʧʝ-
ʥʠ ʧʦʚʨʝʞʜʝʥʠʷ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ. 
ʂʦʥʮʝʥʪʨʘʮʠʶ GSH ʠ ʦʢʠʩʣʝʥʥʦʛʦ GSSG 
ʛʣʫʪʘʪʠʦʥʘ ʚ ʵʨʠʪʨʦʮʠʪʘʭ ʠʟʤʝʨʷʣʠ ʩʧʝʢ-
ʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʥʘ ʩʧʝʢ-
ʪʨʦʬʦʪʦʤʝʪʨʝ ʉʇɽʂʉ 705 
(çʉʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳè, ʈʦʩʩʠʷ) 
ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ [5]. ʅʘ ʦʩʥʦ-
ʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʨʘʩʩʯʠʪʳʚʘʣʠ 
ʪʠʦʣ-ʜʠʩʫʣʴʬʠʜʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ. ʂʦʥ-
ʮʝʥʪʨʘʮʠʶ ʄɼɸ ʚ ʧʣʘʟʤʝ, ʦʧʨʝʜʝʣʷʣʠ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʥʘʙʦʨʘ 
ʨʝʘʛʝʥʪʦʚ çHuman Malondialdehyde ELI-
SA kitè (ʉʐɸ) ʚ ʤʠʢʨʦʧʣʘʥʰʝʪʥʦʤ ʬʦʨ-
ʤʘʪʝ ʥʘ ʘʥʘʣʠʟʘʪʦʨʝ ɸʀʌʈ-01 
ʋʅʀʇʃɸʅ (ɿɸʆ çʇʠʢʦʥè, ʈʦʩʩʠʷ). 

 ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʈʘʥʥʠʡ ʧʝʨʠʦʜ ʩʫʧʦʨʦʩʥʦʩʪʠ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʫʶ ʬʘʟʫ 
ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʮʠʢʣʘ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʷʪ 
ʢʣʶʯʝʚʳʝ ʧʨʦʮʝʩʩʳ ʠʤʧʣʘʥʪʘʮʠʠ ʵʤʙʨʠ-
ʦʥʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠ̫ ʧʣʘʮʝʥʪr. ɺ ɻʪʦ 
ʚʨʝʤʷ ʚ ʦʨʛʘʥʠʟʤʝ ʩʚʠʥʦʤʘʪʦʢ ʥʘʙʣʶʜʘ-
ʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠʟʤʝ-
ʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʝʨʝʩʪʨʦʡʢʦʡ ʛʦʨʤʦ-
ʥʘʣʴʥʦʛʦ ʬʦʥʘ ʠ ʧʦʚʳʰʝʥʥʳʤ ʵʥʝʨʛʝʪʠ-
ʯʝʩʢʠʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 
ʵʤʙʨʠʦʥʦʚ. 
ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʵʬʬʝʢʪʦʤ ʧʨʠʤʝ-

ʥʝʥʠʷ ʘʩʢʦʨʙʘʪʘ ʣʠʪʠʷ ʩʪʘʣʦ ʫʚʝʣʠʯʝʥʠʝ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʛʣʫʪʘʪʠ-
ʦʥʘ ʥʘ 21.74% ʧʦ ʩʨʘʚʥʝʥʠʁ  ʩ ʢʦʥʪʨʦʣɹ -
ʥʦʡ ʛʨʫʧʧʦʡ. ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ ʦʩʦʙʝʥʥʦ 
ʚʘʞʝʥ, ʪʘʢ ʢʘʢ GSH ʠʛʨʘʝʪ ʮʝʥʪʨʘʣʴʥʫʶ 
ʨʦʣʴ ʚ ʟʘʱʠʪʝ ʙʳʩʪʨʦʜʝʣʷʱʠʭʩʷ ʢʣʝʪʦʢ 
ʵʤʙʨʠʦʥʦʚ ʦʪ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʧʦʚʨʝʞʜʝ-
ʥʠʷ [6, 7]. ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʘʩʢʦʨʙʘʪʘ 
ʣʠʪʠʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʚʷʟʘʥ ʩ ʝʛʦ ʩʧʦ-
ʩʦʙʥʦʩʪʴʶ ʘʢʪʠʚʠʨʦʚʘʪʴ ʬʝʨʤʝʥʪʳ ʩʠʥʪʝ-
ʟʘ ʛʣʫʪʘʪʠʦʥʘ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʜʦ-
ʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʵʢʚʠʚʘ-
ʣʝʥʪʳ ʯʝʨʝʟ ʘʩʢʦʨʙʠʥʦʚʳʡ ʢʦʤʧʦʥʝʥʪ [1, 
4]. ʆʜʥʦʚʨʝʤʝʥʥʦ ʤʳ ʥʘʙʣʶʜʘʣʠ ʩʥʠʞʝ-
ʥʠʝ ʫʨʦʚʥʷ ʦʢʠʩʣʝʥʥʦʛʦ ʛʣʫʪʘʪʠʦʥʘ ʥʘ 
32,08%, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ 
ʫʤʝʥʴʰʝʥʠʝ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 
ʢʣʝʪʦʯʥʳʝ ʩʪʨʫʢʪʫʨʳ. ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ 
ʟʘʩʣʫʞʠʚʘʝʪ ʜʠʥʘʤʠʢʘ ʪʠʦʣ-
ʜʠʩʫʣʴʬʠʜʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ, ʢʦʪʦʨʦʝ ʚ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʨʝʚʳʰʘʣʦ ʢʦʥʪʨʦʣʴʥʳʝ 
ʟʥʘʯʝʥʠʷ ʥʘ 86,13%. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ, 
ʦʪʨʘʞʘʶʱʠʡ ʦʙʱʠʡ ʨʝʜʦʢʩ-ʧʦʪʝʥʮʠʘʣ 
ʢʣʝʪʦʢ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʦʟʜʘʥʠʝ ʦʧʪʠ-
ʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʧʨʦʪʝ-
ʢʘʥʠʷ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ 
ʧʦʜʜʝʨʞʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦ-
ʩʪʠ ʙʝʣʢʦʚ [1, 8]. ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʦʩʦ-
ʙʝʥʥʦ ʚʘʞʥʳ ʚ ʢʦʥʪʝʢʩʪʝ ʧʣʘʮʝʥʪʘʮʠʠ, 
ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʥʦʝ ʬʦʨʤʠʨʦʚʘ-
ʥʠʝ ʥʦʚʳʭ ʩʦʩʫʜʦʚ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ 
ʪʨʦʬʦʙʣʘʩʪʦʚ. ʉʥʠʞʝʥʠʝ ʤʘʣʦʥʦʚʦʛʦ 
ʜʠʘʣʴʜʝʛʠʜʘ (ʄɼɸ) ʥʘ 33,98% ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʝʪ ʦ ʚʳʨʘʞʝʥʥʦʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʤ 
ʵʬʬʝʢʪʝ ʘʩʢʦʨʙʘʪʘ ʣʠʪʠʷ ʚ ʦʪʥʦʰʝʥʠʠ 
ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ [9, 3]. 
ʕʪʦʪ ʘʩʧʝʢʪ ʠʤʝʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 
ʨʘʥʥʝʛʦ ʵʤʙʨʠʦʛʝʥʝʟʘ, ʪʘʢ ʢʘʢ ʮʝʣʦʩʪ-
ʥʦʩʪʴ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ ʥʘʧʨʷʤʫʶ ʚʣʠ-
ʝ̫ʪ ʥʘ ʧʨʦʮʝʩʩr ʜʝʣʝʥʠ̫ ʠ ʜʠʬʬʝʨʝʥʮʠ-
ʨʦʚʢʠ ʢʣʝʪʦʢ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʵʤʙʨʠʦʥʘ. 
ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʨʝ-
ʟʫʣʴʪʘʪʘʤʠ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʢʘʟʳ-
ʚʘʶʱʠʭ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʧʝ-
ʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʠ ʯʘʩʪʦʪʦʡ 
ʨʘʥʥʠʭ ʵʤʙʨʠʦʥʘʣʴʥʳʭ ʧʦʪʝʨʴ [2, 6, 7]. 
ʌʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʥʘʙʣʶʜʘʝ-

ʤʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʜʘʥʥʳʡ ʧʝʨʠʦʜ, ʟʘʢʣʶ-
ʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ 
ʜʣʷ ʫʩʧʝʰʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ ʠ ʨʘʥʥʝʛʦ 
ʨʘʟʚʠʪʠʷ ʵʤʙʨʠʦʥʦʚ. ʋʣʫʯʰʝʥʠʝ ʘʥʪʠʦʢ-
ʩʠʜʘʥʪʥʦʛʦ ʩʪʘʪʫʩʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʦʨ-
ʤʘʣʴʥʦʤʫ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʣʘʮʝʥʪʳ, ʦʙʝʩ-
ʧʝʯʠʚʘʷ ʘʜʝʢʚʘʪʥʦʝ ʩʥʘʙʞʝʥʠʝ ʨʘʟʚʠʚʘʶ-
ʱʠʭʩʷ ʧʣʦʜʦʚ ʢʠʩʣʦʨʦʜʦʤ ʠ ʧʠʪʘʪʝʣʴʥʳ-
ʤʠ ʚʝʱʝʩʪʚʘʤʠ [10, 11]. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʘ-
ʙʠʣʠʟʘʮʠʷ ʦʢʠʩʣʠʪʣʴʥʦ-
ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʧʦʣʦʞʠʪʝʣʴ-
ʥʦ ʚʣʠʷʝʪ ʥʘ ʛʦʨʤʦʥʘʣʴʥʳʡ ʬʦʥ, ʯʪʦ ʦʩʦ-
ʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʩʫʧʦʨʦʩʥʦ-
ʩʪʠ ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ. 
ʇʦʟʜʥʠʡ ʧʝʨʠʦʜ ʩʫʧʦʨʦʩʥʦʩʪʠ (110-ʝ 

ʩʫʪʢʠ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ ʨʦ-
ʩʪʦʤ ʧʣʦʜʦʚ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʦʡ 
ʥʘ ʦʨʛʘʥʠʟʤ ʩʚʠʥʦʤʘʪʢʠ. ɺ ʵʪʦ ʚʨʝʤʷ 
ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʚʳʰʝʥʠʝ 
ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʩʦʧʨʦʚʦʞʜʘʶ-
ʱʠʝʩʷ ʫʩʠʣʝʥʠʝʤ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩ-
ʩʦʚ.  
ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʠʟʤʝʥʝʥʠʝʤ ʩʣʝ-

ʜʫʝʪ ʦʪʥʝʩʪʠ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʚʦʩʩʪʘ-
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ʥʦʚʣʝʥʥʦʛʦ ʛʣʫʪʘʪʠʦʥʘ ʥʘ 42,68% ʚ ʦʧʳʪ-
ʥʦʡ ʛʨʫʧʧʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʦʡ. ʕʪʦʪ ʵʬʬʝʢʪ ʠʤʝʝʪ ʦʩʦʙʦʝ ʬʠ-
ʟʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ GSH 
ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʟʘʱʠʪʝ ʧʣʘʮʝʥ-
ʪʘʨʥʦʡ ʪʢʘʥʠ ʦʪ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʧʦʚʨʝ-
ʞʜʝʥʠʷ. ʇʦʚʳʰʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʣʫ-
ʪʘʪʠʦʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʤʘʪʦʯ-
ʥʦ-ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʯʪʦ 
ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʧʦʢʘ-
ʟʘʚʰʠʤʠ ʧʨʷʤʫʶ ʢʦʨʨʝʣʷʮʠʶ ʤʝʞʜʫ 
ʫʨʦʚʥʝʤ GSH ʠ ʧʣʘʮʝʥʪʘʨʥʦʡ ʧʝʨʬʫʟʠʝʡ 
[4, 6]. ʆʜʥʦʚʨʝʤʝʥʥʦ ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝ-
ʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʢʠʩʣʝʥʥʦʛʦ ʛʣʫʪʘʪʠʦʥʘ 
ʥʘ 19,64%, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠ-
ʪʝʣʴʥʦʤ ʫʤʝʥʴʰʝʥʠʠ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ 
ʩʪʨʝʩʩʘ. ʉʦ ʩʪʦʨʦʥʳ ʪʠʦʣ-ʜʠʩʫʣʴʬʠʜʥʦʛʦ 
ʙʘʣʘʥʩʘ, ʧʦʢʘʟʘʪʝʣʴ SH/SS ʚ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʝ ʧʨʝʚʳʰʘʣ ʢʦʥʪʨʦʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 
ʥʘ 76.87%. ʊʘʢʦʝ ʠʟʤʝʥʝʥʠʝ ʨʝʜʦʢʩ-
ʩʪʘʪʫʩʘ ʩʦʟʜʘʝʪ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʣʘʮʝʥʪʘʨʥʳʭ ʬʝʨ-
ʤʝʥʪʦʚ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝ-
ʯʠʚʘʶʱʠʭ ʩʥʘʙʞʝʥʠʝ ʧʣʦʜʦʚ ʥʝʦʙʭʦʜʠ-
ʤʳʤʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʚ ʢʦʥ-
ʪʝʢʩʪʝ ʧʨʦʬʠʣʘʢʪʠʢʠ ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ 
ʟʘʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ʧʣʦʜʦʚ, ʯʘʩʪʦ ʩʚʷʟʘʥ-
ʥʦʡ ʩ ʦʢʩʠʜʘʪʠʚʥʳʤ ʩʪʨʝʩʩʦʤ ʚ ʧʦʟʜʥʠʝ 
ʩʨʦʢʠ ʩʫʧʦʨʦʩʥʦʩʪʠ [1, 4]. 
ʉʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʄɼɸ ʥʘ 

33.98% ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʳʨʘʞʝʥʥʳʡ ʘʥʪʠ-
ʧʝʨʝʢʠʩʥʳʡ ʵʬʬʝʢʪ ʘʩʢʦʨʙʘʪʘ ʣʠʪʠʷ. 
ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʠʤʝʝʪ ʦʙʱʫʶ ʢʣʠʥʠʯʝ-
ʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʪʘʢ ʢʘʢ ʧʝʨʝʢʠʩʥʦʝ ʧʦ-
ʚʨʝʞʜʝʥʠʝ ʣʠʧʠʜʦʚ ʚ ʧʦʟʜʥʠʡ ʧʝʨʠʦʜ 
ʩʫʧʦʨʦʩʥʦʩʪʠ ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ ʨʠʩʢʦʤ 
ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʦʧʦʨʦʩʦʚ ʠ ʨʦʞʜʝʥʠʷ 
ʦʩʣʘʙʣʝʥʥʦʛʦ ʧʦʪʦʤʩʪʚʘ [3, 6, 10]. 
ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʜʝʡʩʪʚʠʷ ʘʩʢʦʨʙʘʪʘ 

ʣʠʪʠʷ ʷʚʣʷʝʪʩʷ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʠʤʤʫʥʥʳʡ 
ʩʪʘʪʫʩ. ʇʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ GSH ʩʧʦ-
ʩʦʙʩʪʚʫʝʪ ʫʩʠʣʝʥʠʶ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚ-
ʥʦʩʪʠ ʤʘʢʨʦʬʘʛʦʚ ʠ ʧʨʦʜʫʢʮʠʠ ʮʠʪʦʢʠ-
ʥʦʚ, ʯʪʦ ʠʤʝʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʜ-
ʜʝʨʞʘʥʠʷ ʠʤʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ ʚ ʫʩʣʦ-
ʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʘʥʪʠʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ 
ʢʦʥʮʝ ʩʫʧʦʨʦʩʥʦʩʪʠ [4, 6]. ʂʘʢ ʦʪʤʝʯʝʥʦ 
ʥʝʢʦʪʦʨʳʤʠ ʘʚʪʦʨʘʤʠ, ʛʣʫʪʘʪʠʦʥ ʠʛʨʘʝʪ 
ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ ʠʤʤʫʥʥʦʛʦ 
ʦʪʚʝʪʘ ʫ ʩʫʧʦʨʦʩʥʳʭ ʩʚʠʥʦʤʘʪʦʢ [4]. 
ʄʝʪʘʙʦʣʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ɸʃ ʚ ʜʘʥ-

ʥʦʤ ʧʝʨʠʦʜʝ ʧʨʦʷʚʣʷʣʠʩʴ ʚ ʦʧʪʠʤʠʟʘʮʠʠ 
ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ, ʯʪʦ ʦʩʦʙʝʥʥʦ 
ʚʘʞʥʦ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʳʭ ʵʥʝʨʛʝʪʠ-
ʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʢʦʥʮʝ ʩʫʧʦʨʦʩʥʦ-
ʩʪʠ. ʋʣʫʯʰʝʥʠʝ ʫʪʠʣʠʟʘʮʠʠ ʧʠʪʘʪʝʣʴʥʳʭ 
ʚʝʱʝʩʪʚ ʩʪʘʙʠʣʠʟʘʮʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 
ʙʘʣʘʥʩʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʦʨʤʘʣʴʥʦʤʫ ʨʘʟ-
ʚʠʪʠʶ ʧʣʦʜʦʚ ʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʧʨʝʜʩʪʦʷ-
ʱʝʤʫ ʦʧʦʨʦʩʫ [8, 9, 10]. 

ʊʘʙʣʠʮʘ 1 ï ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ  
ʫ ʩʚʠʥʦʤʘʪʦʢ ʚ ʪʝʯʝʥʠʠ ʩʫʧʦʨʦʩʥʦʩʪʠ 

ʇʦʢʘʟʘʪʝʣʠ GSH, 
ʤʢʤʦʣʴ/ʤʣ 

GSSG, 
ʤʢʤʦʣʴ/ʤʣ 

SH/SS ʄɼɸ 
ʥʤʦʣʴ/ʤʣ 

ʈʘʥʥʷʷ ʩʫʧʦʨʦʩʥʦʩʪʴ 30 ʩʫʪʦʢ 

ʆʧʳʪ 1,12Ñ0,1 0,36Ñ0,07* 3,22Ñ0,77 5,13Ñ0,62* 

ʂʦʥʪʨʦʣʴ 0,92Ñ0,43 0,53Ñ0,02 1,73Ñ0,81 7,77Ñ0,7 

ʇʦʟʜʥʷʷ ʩʫʧʦʨʦʩʥʦʩʪʴ 110 ʩʫʪʢʠ 

ʆʧʳʪ 1,17Ñ0,09* 0,45Ñ0,03* 2,6Ñ0,27* 6,19Ñ0,71* 

ʂʦʥʪʨʦʣʴ 0,82Ñ0,08 0,56Ñ0,04 1,47Ñ0,21 8,89Ñ0,88 

ʇʨʠʤʝʯʘʥʠʷ: *ʈÒ0,05 ʧʦ t - ʢʨʠʪʝʨʠʶ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ 

ɺʓɺʆɼʓ / CONCLUSION 
ʅʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤ ʠ ʟʥʘʯʠʤʳʤ 

ʵʬʬʝʢʪʦʤ ʧʨʠʤʝʥʝʥʠʷ ʘʩʢʦʨʙʘʪʘ ʣʠʪʠʷ ʥʘ 
ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʮʠʢʣʘ 
ʩʚʠʥʦʤʘʪʦʢ ʩʪʘʣʦ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝ-

ʥʠʝ ʫʨʦʚʥʷ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʛʣʫʪʘʪʠʦʥʘ, 
ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʩʥʠʞʝʥʠʝʤ ʝʛʦ ʦʢʠʩ-
ʣʝʥʥʦʡ ʬʦʨʤʳ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʣʫʯʰʝ-
ʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʨʝʜʦʢʩ-ʙʘʣʘʥʩʘ ʠ ʫʩʠʣʝ-
ʥʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ. ʇʦʜʜʝʨʞʘ-
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ʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʪʠʦʣ-ʜʠʩʫʣʴʬʠʜʥʦʛʦ 
ʩʦʦʪʥʦʰʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʣʘʛʦ-
ʧʨʠʷʪʥʦʤ ʚʣʠʷʥʠʠ ɸʃ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʪʠʦʣ
-ʟʘʚʠʩʠʤʳʭ ʬʝʨʤʝʥʪʦʚ ʠ ʦʙʤʝʥʥʳʝ ʧʨʦ-
ʮʝʩʩʳ. ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʤʘʣʦʥʦʚʦʛʦ 
ʜʠʘʣʴʜʝʛʠʜʘ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʩʫʧʦʨʦʩ-
ʥʦʩʪʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʡ ʠ 
ʤʝʤʙʨʘʥʦʧʨʦʪʝʢʪʦʨʥʳʡ ʵʬʬʝʢʪ ɸʃ, ʦʩʦ-
ʙʝʥʥʦ ʚʳʨʘʞʝʥʥʳʡ ʚ ʫʩʣʦʚʠʷʭ ʤʘʢʩʠ-
ʤʘʣʴʥʦʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʧʝʨʝʜ 
ʦʧʦʨʦʩʦʤ.  
ɺ ʮʝʣʦʤ, ʧʨʠʤʝʥʝʥʠʝ ɸʃ ʩʧʦʩʦʙʩʪʚʫ-

ʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʦʢʠʩʣʠʪʝʣʴʥʦ-
ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʩʪʘʪʫʩʘ, ʩʥʠʞʝʥʠʶ 
ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʩʦʟʜʘʥʠʶ ʫʩʣʦ-
ʚʠʡ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʪʝʯʝʥʠʷ ʛʝʩʪʘʮʠʠ. 
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ABSTRACT 
One of the key physiological factors 

determining the success of reproduction is 
the oxidative status of the body, since during 
gestation, farrowing and location, the level 
of metabolic stress in sows increases, ac-
companied by increased formation of free 
radicals. The aim of the study was to com-
prehensively evaluate the effectiveness of 
lithium ascorbate in modulating the antioxi-
dant system of sows during gestation. For 
this purpose, an experiment was conducted 
on clinically healthy sows, which were di-
vided into two groups: control and experi-
mental. The animals in the experimental 
group were given lithium ascorbate orally at 

a dose of 10 mg/kg body weight per day 
throughout the entire reproductive cycle, 
including the service period, gestation, and 
lactation. The control group did not receive 
any supplement. To assess the antioxidant 
status, blood samples were collected from 
the sows on days 30 and 110 of gestation to 
measure the concentrations of glutathione 
(GSH and GSSG), calculate the thiol-
disulfide ratio (GSH/GSSG), and determine 
the level of malondialdehyde (MDA). It has 
been established that the use of lithium 
ascorbate causes statistically significant 
changes in indicators of oxidative-
antioxidant homeostasis in pregnant sows. In 
the experimental group, there was an in-
crease in glutathione (GSH) levels and a 
decrease in glutathione disulfide (GSSG) 
content, leading to an improvement in the 
GSH/GSSG ratio compared to the control 
group. Additionally, a reduction in 
malondialdehyde (MDA) concentration was 
observed. The positive effects were more 
pronounced on day 110 of gestation, which 
corresponds to the period of maximum phys-
iological stress. The results suggest that lithi-
um ascorbate has antioxidant activity in 
sows during pregnancy, possibly through 
activation of the glutathione system and inhi-
bition of lipid peroxidation. These findings 
support the potential use of lithium ascorbate 
in feeding schemes to prevent oxidative 
stress and support the reproductive health of 
sows in conditions of increased physiologi-
cal and environmental stress. 
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ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ʩʣʶʥʥʳʭ ʞʝʣʝʟ ʩʦʙʦʣʷ ʯʝʨʥʦʡ ʧʫʰʢʠʥʩʢʦʡ ʧʦʨʦʜʳ ʠ ʦʧʨʝʜʝʣʠʪʴ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ 
ʧʦʢʘʟʘʪʝʣʠ ʵʪʠʭ ʦʨʛʘʥʦʚ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʦʙʨʘʟʮʳ 
ʥʠʞʥʝʯʝʣʶʩʪʥʦʡ, ʦʢʦʣʦʫʰʥʦʡ ʠ ʧʦʜʲʷʟʳʯʥʦʡ ʩʣʶʥʥʳʭ ʞʝʣʝʟ. ʄʘʪʝʨʠʘʣ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 
10% ʨʘʩʪʚʦʨʝ ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʠʥʘ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ 
ʤʝʪʦʜʠʢʝ ʟʘʣʠʚʘʣʠ ʚ ʧʘʨʘʬʠʥ. ɿʘʪʝʤ ʠʟʛʦʪʘʚʣʠʚʘʣʠ ʩʨʝʟʳ ʪʦʣʱʠʥʦʡ 5-7 ʤʢʤ, ʢʦʪʦʨʳʝ 
ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʧʠʢʨʦʬʫʢʩʠʥʦʤ ʧʦ ɺʘʥ-ɻʠʟʦʥʫ ʠ ʪʨʠʭʨʦʤʦʤ ʧʦ 
ʄʘʩʩʦʥʫ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ. ʏʘʩʪʴ ʩʨʝʟʦʚ ʦʢʨʘʰʠʚʘʣʠ ɸʣʴʮʠʘ-
ʥʦʚʳʤ ʩʠʥʠʤ (pH 2,5) ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʜʦʢʨʘʩʢʦʡ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʄʘʡʝʨʘ. ɸʥʘʣʠʟ ʛʠʩʪʦ-
ʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʚʦʜʠʣʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʚʝʪʦʦʧʪʠʯʝʩʢʦʛʦ ʤʠʢʨʦʩʢʦ-
ʧʘ Carl Zeiss AxioSkop 2 plus (ɻʝʨʤʘʥʠʷ) ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 40, 100, 200 ʠ 400. ʄʠʢʨʦʬʦʪʦ-
ʛʨʘʬʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʮʠʬʨʦʚʦʡ ʬʦʪʦʢʘʤʝʨʳ AxioCam ERc5s ʠ ʧʨʦ-
ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ AxioVision Rel. 4.8 (ɻʝʨʤʘʥʠʷ). ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ 
ʧʨʦʚʦʜʠʣʠ ʚʨʫʯʥʫʶ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ AxioVision Rel. 4.8. ɺʩʝ 
ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʪʝʨʤʠʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ çʄʝʞʜʫʥʘʨʦʜʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʘʥʘʪʦʤʠʯʝʩʢʦʡ 
ʥʦʤʝʥʢʣʘʪʫʨʝè, ʧʷʪʘʷ ʨʝʜʘʢʮʠʷ, ʧʝʨʝʚʦʜ ʠ ʨʫʩʩʢʘʷ ʪʝʨʤʠʥʦʣʦʛʠʷ ʧʨʦʬʝʩʩʦʨʘ ɿʝʣʝʥʝʚ-
ʩʢʦʛʦ ʅ. ɺ. (2013). ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʛʠʩʪʦʣʦʛʠʯʝ-
ʩʢʠʝ ʩʪʨʦʝʥʠʷ ʩʣʶʥʥʳʭ ʞʝʣʝʟ ʩʦʙʦʣʝʡ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʳ ʠʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘ-
ʟʘʪʝʣʠ. 
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ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʄʝʭ ʩʦʙʦʣʷ ʯʝʨʥʦʡ ʧʫʰʢʠʥʩʢʦʡ ʧʦʨʦ-

ʜʳ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʚʠʜʦʚ 
ʧʫʰʥʠʥʳ [1]. ʂʘʯʝʩʪʚʦ ʤʝʭʘ ʟʘʚʠʩʠʪ ʦʪ 
ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ ʠ ʨʝʞʠʤʘ ʢʦʨʤʣʝ-
ʥʠʷ, ʘ ʪʘʢʞʝ ʦʪ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ, ʚ 
ʯʘʩʪʥʦʩʪʠ, ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. 
ʉʣʶʥʥʳʝ ʞʝʣʝʟʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʧʝʨ-
ʚʦʥʘʯʘʣʴʥʳʭ ʟʚʝʥʴʝʚ, ʫʯʘʩʪʚʫʶʱʠʡ ʚ 
ʦʙʨʘʙʦʪʢʝ ʢʦʨʤʘ [2-4]. ʇʨʠ ʠʭ ʧʦʨʘʞʝʥʠʠ 
ʫ ʩʦʙʦʣʝʡ ʚʦʟʥʠʢʘʶʪ ʪʨʫʜʥʦʩʪʠ ʩ ʧʨʠʥʷ-
ʪʠʝʤ ʢʦʨʤʘ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʝ 
ʥʦʨʤʘʣʴʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠ-
ʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʰʢʫʨʢʠ. ʀʟʫʯʝʥʠʝ ʘʥʘʪʦ-
ʤʦ-ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʦʝ-
ʥʠʷ ʩʣʶʥʥʳʭ ʞʝʣʝʟ ʩʦʙʦʣʷ ʧʦʩʧʦʩʦʙʩʪʚʫ-
ʝʪ ʩʦʭʨʘʥʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʙʦʣʝʡ ʠ 
ʫʚʝʣʠʯʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʠ [5-7]. 
ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʩʣʶʥʥʳʭ ʞʝ-
ʣʝʟ ʩʦʙʦʣʷ ʯʝʨʥʦʡ ʧʫʰʢʠʥʩʢʦʡ ʧʦʨʦʜʳ ʠ 
ʦʧʨʝʜʝʣʠʪʴ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝ-
ʣʠ ʵʪʠʭ ʦʨʛʘʥʦʚ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ 

ʢʘʬʝʜʨʳ ʘʥʘʪʦʤʠʠ ʞʠʚʦʪʥʳʭ ʌɻɹʆʋ ɺʆ 
ñʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳò. 
ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʙʳʣʠ 
ʧʦʜʚʝʨʛʥʫʪʳ ʦʙʨʘʟʮʳ ʥʠʞʥʝʯʝʣʶʩʪʥʦʡ, 
ʦʢʦʣʦʫʰʥʦʡ ʠ ʧʦʜʲʷʟʳʯʥʦʡ ʩʣʶʥʥʳʭ 
ʞʝʣʝʟ. ʄʘʪʝʨʠʘʣ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10% ʨʘʩ-
ʪʚʦʨʝ ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʠʥʘ ʚ ʪʝʯʝʥʠʝ 
24 ʯʘʩʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ 
ʤʝʪʦʜʠʢʝ ʟʘʣʠʚʘʣʠ ʚ ʧʘʨʘʬʠʥ. ɿʘʪʝʤ ʠʟʛʦ-
ʪʘʚʣʠʚʘʣʠ ʩʨʝʟʳ ʪʦʣʱʠʥʦʡ 5-7 ʤʢʤ, ʢʦʪʦ-
ʨʳʝ ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠ-
ʥʦʤ, ʧʠʢʨʦʬʫʢʩʠʥʦʤ ʧʦ ɺʘʥ-ɻʠʟʦʥʫ ʠ 
ʪʨʠʭʨʦʤʦʤ ʧʦ ʄʘʩʩʦʥʫ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝ-
ʥʠʷ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ. ʏʘʩʪʴ ʩʨʝʟʦʚ 
ʦʢʨʘʰʠʚʘʣʠ ɸʣʴʮʠʘʥʦʚʳʤ ʩʠʥʠʤ (pH 2,5) 
ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʜʦʢʨʘʩʢʦʡ ʛʝʤʘʪʦʢʩʠʣʠ-
ʥʦʤ ʄʘʡʝʨʘ. ɸʥʘʣʠʟ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ 
ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʚʦʜʠʣʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʚʝ-
ʪʦʦʧʪʠʯʝʩʢʦʛʦ ʤʠʢʨʦʩʢʦ-
ʧʘ Carl Zeiss AxioSkop 2 plus (ɻʝʨʤʘʥʠʷ) 
ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 40, 100, 200 ʠ 400 [10]. 
ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʧʨʠ 
ʧʦʤʦʱʠ ʮʠʬʨʦʚʦʡ ʬʦʪʦʢʘʤʝʨʳ AxioCam 

ERc5s ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Axio-
Vision Rel. 4.8 (ɻʝʨʤʘʥʠʷ). ʄʦʨʬʦʤʝʪʨʠ-
ʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚʨʫʯʥʫʶ 
ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 
AxioVision Rel. 4.8 [11, 12]. 
ɺʩʝ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʪʝʨʤʠʥʳ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ çʄʝʞʜʫʥʘʨʦʜʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ 
ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʥʦʤʝʥʢʣʘʪʫʨʝè, ʧʷʪʘʷ ʨʝ-
ʜʘʢʮʠʷ, ʧʝʨʝʚʦʜ ʠ ʨʫʩʩʢʘʷ ʪʝʨʤʠʥʦʣʦʛʠʷ 
ʧʨʦʬʝʩʩʦʨʘ ɿʝʣʝʥʝʚʩʢʦʛʦ ʅ. ɺ. (2013). 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʅʠʞʥʝʯʝʣʶʩʪʥʘʷ ʩʣʶʥʥʘʷ ʞʝʣʝʟʘ ʩʦ-

ʙʦʣʷ ʯʝʨʥʦʡ ʧʫʰʢʠʥʩʢʦʡ ʧʦʨʦʜʳ ʘʣʴʚʝʦ-
ʣʷʨʥʦ-ʪʨʫʙʯʘʪʦʛʦ ʩʪʨʦʝʥʠʷ, ʩʤʝʰʘʥʥʦʛʦ 
ʪʠʧʘ, ʩʥʘʨʫʞʠ ʦʢʨʫʞʝʥʘ ʪʦʥʢʦʡ ʩʦʝʜʠʥʠ-
ʪʝʣʴʥʦʪʢʘʥʥʦʡ ʢʘʧʩʫʣʦʡ, ʦʪ ʢʦʪʦʨʦʡ 
ʚʛʣʫʙʴ ʦʨʛʘʥʘ ʦʪʭʦʜʷʪ ʪʨʘʙʝʢʫʣʳ, ʜʝʣʷ-
ʱʠʝ ʞʝʣʝʟʫ ʥʘ ʢʨʫʧʥʳʝ ʜʦʣʴʢʠ.  
ʂʘʧʩʫʣʘ ʞʝʣʝʟʳ ʤʘʣʦʢʣʝʪʦʯʥʘ, ʩʦʜʝʨ-

ʞʠʪ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʪʦʥʢʦʩʪʝʥʥʳʝ 
ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ, ʩʥʘʨʫʞʠ ʧʦʢʨʳʪʘ 
ʞʠʨʦʚʦʡ ʪʢʘʥʴʶ. ʊʦʣʱʠʥʘ ʢʘʧʩʫʣʳ ʚ 
ʩʨʝʜʥʝʤ 178,5Ñ19,4 ʤʢʤ.  
ʇʘʨʝʥʭʠʤʘ ʞʝʣʝʟʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʩʤʝʰʘʥʥʳʤʠ (ʩʝʨʦʟʥʦ-
ʤʫʢʦʟʥʳʤʠ) ʘʮʠʥʫʩʘʤʠ, ʦʪʛʨʘʥʠʯʝʥʥʳʤʠ 
ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʦʯʝʥʴ ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʡʢʘ-
ʤʠ ʨʳʭʣʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ. ʉʤʝ-
ʰʘʥʥʳʝ ʘʮʠʥʫʩʳ ʢʨʫʧʥʝʝ ʩʝʨʦʟʥʳʭ, ʩʦ-
ʩʪʦʷʪ ʠʟ ʩʝʨʦʮʠʪʦʚ, ʤʫʢʦʮʠʪʦʚ ʠ ʣʝʞʘʱʠʭ 
ʥʘ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʝ ʤʠʦʵʧʠʪʝʣʠʘʣʴ-
ʥʳʭ ʢʣʝʪʦʢ. ɺ ʘʮʠʥʫʩʘʭ ʩʤʝʰʘʥʥʦʛʦ ʪʠʧʘ 
ʩʝʨʦʮʠʪʳ ʦʢʨʫʞʘʶʪ ʩʣʠʟʠʩʪʳʝ ʢʣʝʪʢʠ ʚ 
ʚʠʜʝ ʧʦʣʫʣʫʥʠʡ (ʧʦʣʫʣʫʥʠʷ ɼʞʠʘʥʫʮʮʠ).  
ʉʣʠʟʠʩʪʳʝ ʢʣʝʪʢʠ ʠʤʝʶʪ ʢʫʙʠʯʝʩʢʫʶ 

ʠʣʠ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʬʦʨʤʫ ʠ ʦʨʛʘʥʠʟʦ-
ʚʘʥʳ ʚ ʪʨʫʙʦʯʢʠ ʩ ʦʪʯʝʪʣʠʚʳʤ ʧʨʦʩʚʝʪʦʤ, 
ʷʜʨʘ ʢʣʝʪʦʢ ʫʧʣʦʱʝʥʥʦʡ ʬʦʨʤʳ, ʩʤʝʱʝ-
ʥʳ ʢ ʧʝʨʠʬʝʨʠʠ. ɺ ʘʧʠʢʘʣʴʥʦʡ ʯʘʩʪʠ ʩʝ-
ʨʦʟʥʳʭ ʠ ʩʣʠʟʠʩʪʳʭ ʢʣʝʪʦʢ ʚʳʷʚʣʷʶʪʩʷ 
ʩʝʢʨʝʪʦʨʥʳʝ ʛʨʘʥʫʣʳ, ʠʤʝʶʱʠʝ ʚ ʤʫʢʦ-
ʮʠʪʘʭ ʭʘʨʘʢʪʝʨʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʧʨʠ ʧʨʠ-
ʤʝʥʝʥʠʠ ʘʣʴʮʠʘʥʦʚʦʛʦ ʩʠʥʝʛʦ ʠ ʐʠʬʬ-
ʡʦʜʥʦʡ ʢʠʩʣʦʪʳ.  
ʉʥʘʨʫʞʠ ʘʮʠʥʫʩʳ ʦʢʨʫʞʝʥʳ ʤʠʦʵʧʠ-

ʪʝʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ. ʇʣʦʱʘʜʴ ʘʮʠʥʫʩʘ 
ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 2027,2Ñ240,4 ʤʢʤ2, 
ʧʣʦʱʘʜʴ ʩʝʨʦʮʠʪʘ ï 117,6Ñ12,5 ʤʢʤ2, ʤʫ-
ʢʦʮʠʪʘ ï 243,2Ñ15,8 ʤʢʤ2. ʇʣʦʱʘʜʴ ʷʜʨʘ 
ʩʝʨʦʮʠʪʦʚ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 15,8Ñ2,1 
ʤʢʤ2, ʧʣʦʱʘʜʴ ʷʜʨʘ ʤʫʢʦʮʠʪʘ ï 17,4Ñ2,2 
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ʤʢʤ2.  
ɺ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʭ ʧʝʨʝʛʦʨʦʜ-

ʢʘʭ ʩʪʨʦʤʳ ʦʨʛʘʥʘ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʢʨʦ-
ʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ, ʥʝʨʚʥʳʝ ʩʪʚʦʣʳ, ʘ ʪʘʢ-
ʞʝ ʚʩʪʘʚʦʯʥʳʝ, ʠʩʯʝʨʯʝʥʥʳʝ ʠ ʤʝʞʜʦʣʴ-
ʢʦʚʳʝ ʚʳʚʦʜʥʳʝ ʧʨʦʪʦʢʠ, ʦʙʲʝʜʠʥʷʶʱʠ-
ʝʩ̫ ʚ ʦʙɦ ʠʡ ʚrʚʦʜʥʦʡ ʧʨʦʪʦʢ.  

ɼʠʘʤʝʪʨ ʚʩʪʘʚʦʯʥʳʭ ʠ ʚʥʫʪʨʠʜʦʣʴʢʦ-
ʚʳʭ ʧʨʦʪʦʢʦʚ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 40-50 
ʤʢʤ ʠ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 49,7Ñ3,6 ʤʢʤ. 
ɼʠʘʤʝʪʨ ʤʝʞʜʦʣʴʢʦʚʳʭ ʚʳʚʦʜʥʳʭ ʧʨʦʪʦ-
ʢʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʠ ʩʦʩʪʘʚʣʷʝʪ 
523,3Ñ51,8 ʤʢʤ.  

ʈʠʩʫʥʦʢ 1 ï ʅʠʞʥʝʯʝʣʶʩʪʥʘʷ ʩʣʶʥʥʘʷ ʞʝʣʝʟʘ. ɺ ʩʤʝʰʘʥʥʳʭ ʘʮʠʥʫʩʘʭ ʦʧʨʝʜʝʣʷʶʪʩʷ 
ʤʫʢʦʮʠʪʳ (ŷ) ʠ ʩʝʨʦʮʠʪʳ, ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʚ ʚʠʜʝ ʧʦʣʫʣʫʥʠʡ (ŷ). ʎʠʪʦʧʣʘʟʤʘ ʤʫʢʦ-
ʮʠʪʦʚ ʩʦʜʝʨʞʠʪ ʩʝʢʨʝʪ, ʠʥʪʝʥʩʠʚʥʦ ʦʢʨʘʰʝʥʥʳʡ ʘʣʴʮʠʘʥʦʚʳʤ ʩʠʥʠʤ. ɺʩʪʘʚʦʯʥʳʝ 
ʧʨʦʪʦʢʠ ʪʘʢʞʝ ʦʪʤʝʯʝʥʳ ʩʪʨʝʣʢʘʤʠ (ŷ). ʆʢʨ.  ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ (1), ʪʨʠʭʨʦ-
ʤʦʤ ʧʦ ʄʘʩʩʦʥʫ (2), ʧʠʢʨʦʬʫʢʩʠʥʦʤ ʧʦ ɺʘʥ-ɻʠʟʦʥʫ (3), ʘʣʴʮʠʘʥʦʚʳʤ ʩʠʥʠʤ (4).  

ʋʚ. 400. 

ʉʠʩʪʝʤʘ ʚʳʚʦʜʥʳʭ ʧʨʦʪʦʢʦʚ ʥʘ ʚʩʝʭ 
ʫʨʦʚʥʷʭ ʦʢʨʫʞʝʥʘ ʭʦʨʦʰʦ ʦʬʦʨʤʣʝʥʥʦʡ 
ʙʦʛʘʪʦʡ ʢʦʣʣʘʛʝʥʦʚʳʤʠ ʚʦʣʦʢʥʘʤʠ ʩʦʝʜʠ-
ʥʠʪʝʣʴʥʦʡ ʪʢʘʥʴʶ, ʪʦʣʱʠʥʘ ʢʦ-
ʪʦʨʦʡ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 10- 50 
ʤʢʤ. ɺ ʵʧʠʪʝʣʠʠ, ʚʳʩʪʠʣʘʶ-
ʱʝʤ ʤʝʞʜʦʣʴʢʦʚʳʝ ʠ ʦʙʱʠʡ ʚʳ-
ʚʦʜʥʦʡ ʧʨʦʪʦʢʠ, ʚʳʷʚʣʷʶʪʩʷ ʦʜʠʥʦʯʥʦ 
ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʙʦʢʘʣʦʚʠʜʥʳʝ ʢʣʝʪʢʠ. 

ʕʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʧʨʦʪʦʢʦʚ ʢʫʙʠʯʝ-
ʩʢʦʡ ʬʦʨʤʳ ʩ ʦʢʨʫʛʣʳʤʠ ʩʚʝʪʣʳʤʠ ʙʦʛʘ-
ʪʳʤʠ ʵʫʭʨʦʤʘʪʠʥʦʤ ʷʜʨʘʤʠ. ɺʳʩʦʪʘ ʵʧʠ-
ʪʝʣʠʷ ʦʪ ʚʩʪʘʚʦʯʥʳʭ ʜʦ ʤʝʞʜʦʣʴʢʦʚʳʭ 
ʧʨʦʪʦʢʦʚ ʨʘʚʥʦʤʝʨʥʦ ʩʥʠʞʘʝʪʩʷ ʠ ʚʘʨʴʠ-
ʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 15-35 ʤʢʤ. 
ʆʢʦʣʦʫʰʥʘʷ ʩʣʶʥʥʘʷ ʞʝʣʝʟʘ ʩʦʙʦʣʷ 

ʯʝʨʥʦʡ ʧʫʰʢʠʥʩʢʦʡ ʧʦʨʦʜʳ ʘʣʴʚʝʦʣʷʨʥʦ-
ʪʨʫʙʯʘʪʦʛʦ ʩʪʨʦʝʥʠʷ, ʩʝʨʦʟʥʦʛʦ ʪʠʧʘ, ʩʥʘ-

1 
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ʨʫʞʠ ʦʢʨʫʞʝʥʘ ʪʦʥʢʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪ-
ʢʘʥʥʦʡ ʢʘʧʩʫʣʦʡ, ʦʪ ʢʦʪʦʨʦʡ ʚʛʣʫʙʴ ʦʨʛʘ-
ʥʘ ʦʪʭʦʜʷʪ ʪʨʘʙʝʢʫʣʳ, ʜʝʣʷʱʠʝ ʞʝʣʝʟʫ ʥʘ 
ʢʨʫʧʥʳʝ ʜʦʣʴʢʠ, ʩ ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʚʥʫʪ-
ʨʠʜʦʣʴʢʦʚʦʡ ʞʠʨʦʚʦʡ ʪʢʘʥʴʶ.  

ʂʘʧʩʫʣʘ ʞʝʣʝʟʳ ʤʘʣʦʢʣʝʪʦʯʥʘ, ʩʦʜʝʨ-
ʞʠʪ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʪʦʥʢʦʩʪʝʥʥʳʝ 
ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ, ʩʥʘʨʫʞʠ ʧʦʢʨʳʪʘ 
ʞʠʨʦʚʦʡ ʪʢʘʥʴʶ. ʊʦʣʱʠʥʘ ʢʘʧʩʫʣʳ ʚ 

ʈʠʩʫʥʦʢ 2 ï ʆʢʦʣʦʫʰʥʘʷ ʩʣʶʥʥʘʷ ʞʝʣʝʟʘ. ɺ ʘʮʠʥʫʩʘʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʝʨʦʮʠʪʳ (ŷ). 
ɺʩʪʘʚʦʯʥʳʝ ʧʨʦʪʦʢʠ ʪʘʢʞʝ ʦʪʤʝʯʝʥʳ ʩʪʨʝʣʢʘʤʠ (ŷ). ʆʧʨʝʜʝʣʷʶʪʩʷ ʠʩʯʝʨʯʝʥʥʳʝ 
(ʀ) ʠ ʤʝʞʜʦʣʴʢʦʚʳʝ ʚʳʚʦʜʥʳʝ ʧʨʦʪʦʢʠ (ʄ). ʆʢʨ.  ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ (1, 3), 

ʧʠʢʨʦʬʫʢʩʠʥʦʤ ʧʦ ɺʘʥ-ɻʠʟʦʥʫ (2, 5), ʪʨʠʭʨʦʤʦʤ ʧʦ ʄʘʩʩʦʥʫ (4), ʘʣʴʮʠʘʥʦʚʳʤ ʩʠʥʠʤ 

(6). ʋʚ. 100 (1, 2) ʠ 400 (3-6). 
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ʩʨʝʜʥʝʤ 212,5Ñ32,8 ʤʢʤ. 
ʇʘʨʝʥʭʠʤʘ ʞʝʣʝʟʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʝ-

ʨʦʟʥʳʤʠ ʘʮʠʥʫʩʘʤʠ, ʩʦʩʪʦʷʚʰʘʷ ʠʟ ʩʝʨʦ-
ʮʠʪʦʚ ʢʦʥʠʯʝʩʢʦʡ ʬʦʨʤʳ ʩ ʦʢʨʫʛʣʳʤʠ ʠ 
ʦʚʘʣʴʥʳʤʠ ʷʜʨʘʤʠ, ʙʦʛʘʪʳʤʠ ʵʫʭʨʦʤʘʪʠ-
ʥʦʤ. ʉʥʘʨʫʞʠ ʘʮʠʥʫʩʳ ʦʢʨʫʞʝʥʳ ʤʠʦ-
ʵʧʠʪʝʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ. ʇʣʦʱʘʜʴ ʘʮʠ-
ʥʫʩʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 1300,5Ñ129,6 
ʤʢʤ2, ʧʣʦʱʘʜʴ ʩʝʨʦʮʠʪʘ ï 116,4Ñ12,1 

ʤʢʤ2, ʷʜʨʘ ʩʝʨʦʮʠʪʦʚ ï 26,8Ñ2,4 ʤʢʤ2.  
ɺ ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʭ ʧʝʨʝʛʦʨʦʜ-

ʢʘʭ ʩʪʨʦʤʳ ʦʨʛʘʥʘ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʤʥʦ-
ʞʝʩʪʚʝʥʥʳʝ ʘʜʠʧʦʮʠʪʳ, ʢʨʦʚʝʥʦʩʥʳʝ 
ʩʦʩʫʜʳ, ʥʝʨʚʥʳʝ ʩʪʚʦʣʳ, ʘ ʪʘʢʞʝ ʚʩʪʘʚʦʯ-
ʥʳʝ, ʠʩʯʝʨʯʝʥʥʳʝ ʠ ʤʝʞʜʦʣʴʢʦʚʳʝ ʚʳ-
ʚʦʜʥʳʝ ʧʨʦʪʦʢʠ, ʦʙʲʝʜʠʥʷʶʱʠʝʩʷ ʚ ʦʙ-
ʱʠʡ ʚʳʚʦʜʥʦʡ ʧʨʦʪʦʢ  

ʈʠʩʫʥʦʢ 3 ï ʇʦʜʲʷʟʳʯʥʘʷ ʩʣʶʥʥʘʷ ʞʝʣʝʟʘ. ʆʧʨʝʜʝʣʷʶʪʩʷ ʤʫʢʦʮʠʪʳ (ŷ) ʠ ʥʝʤʥʦʛʦʯʠʩ-
ʣʝʥʥʳʝ ʩʝʨʦʮʠʪʳ (ŷ). ʎʠʪʦʧʣʘʟʤʘ ʤʫʢʦʮʠʪʦʚ ʩʦʜʝʨʞʠʪ ʩʝʢʨʝʪ, ʠʥʪʝʥʩʠʚʥʦ ʦʢʨʘ-
ʰʝʥʥʳʡ ʘʣʴʮʠʘʥʦʚʳʤ ʩʠʥʠʤ. ɺʩʪʘʚʦʯʥʳʝ ʧʨʦʪʦʢʠ ʪʘʢʞʝ ʦʪʤʝʯʝʥʳ ʩʪʨʝʣʢʘʤʠ (ŷ). 
ʆʧʨʝʜʝʣʷʶʪʩʷ ʠʩʯʝʨʯʝʥʥʳʝ (ʀ) ʠ ʤʝʞʜʦʣʴʢʦʚʳʝ ʚʳʚʦʜʥʳʝ ʧʨʦʪʦʢʠ (ʄ). ʆʢʨ.  ʛʝ-
ʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ (1, 3), ʪʨʠʭʨʦʤʦʤ ʧʦ ʄʘʩʩʦʥʫ (2, 4), ʧʠʢʨʦʬʫʢʩʠʥʦʤ ʧʦ ɺʘʥ-

ɻʠʟʦʥʫ (5), ʘʣʴʮʠʘʥʦʚʳʤ ʩʠʥʠʤ (6). ʋʚ. 100 (1) ʠ 400 (2-6). 
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ɼʠʘʤʝʪʨ ʚʩʪʘʚʦʯʥʳʭ ʠ ʚʥʫʪʨʠʜʦʣʴʢʦ-
ʚʳʭ ʧʨʦʪʦʢʦʚ ʚʘʨʴʠʨʦʚʘʣ ʚ ʧʨʝʜʝʣʘʭ 45-
80 ʤʢʤ ʠ ʩʦʩʪʘʚʠʣ ʚ ʩʨʝʜʥʝʤ 64,1Ñ13,2 
ʤʢʤ. ɼʠʘʤʝʪʨ ʤʝʞʜʦʣʴʢʦʚʳʭ ʚʳʚʦʜʥʳʭ 
ʧʨʦʪʦʢʦʚ ʙʳʣ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʠ ʩʦ-
ʩʪʘʚʠʣ 862,3Ñ97,5 ʤʢʤ. ʉʠʩʪʝʤʘ ʚʳʚʦʜ-
ʥʳʭ ʧʨʦʪʦʢʦʚ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʦʢʨʫʞʝʥʘ 
ʭʦʨʦʰʦ ʦʬʦʨʤʣʝʥʥʦʡ ʙʦʛʘʪʦʡ ʢʦʣʣʘʛʝʥʦ-
ʚʳʤʠ ʚʦʣʦʢʥʘʤʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʴʶ, 
ʪʦʣʱʠʥʘ ʢʦʪʦʨʦʡ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 10
-80 ʤʢʤ.  
ʕʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʧʨʦʪʦʢʦʚ ʢʫʙʠ-

ʯʝʩʢʦʡ ʬʦʨʤʳ ʩ ʦʢʨʫʛʣʳʤʠ ʩʚʝʪʣʳʤʠ 
ʙʦʛʘʪʳʤʠ ʵʫʭʨʦʤʘʪʠʥʦʤ ʷʜʨʘʤʠ. ɺ ʵʧʠʪʝ-
ʣʠʠ, ʚʳʩʪʠʣʘʶʱʝʤ ʤʝʞʜʦʣʴʢʦʚʳʝ ʠ ʦʙ-
ʱʠʡ ʚʳʚʦʜʥʦʡ ʧʨʦʪʦʢʠ, ʚʳʷʚʣʷʣʠʩʴ ʤʥʦ-
ʛʦʯʠʩʣʝʥʥʳʝ ʙʦʢʘʣʦʚʠʜʥʳʝ ʢʣʝʪʢʠ. ɺʳʩʦ-
ʪʘ ʵʧʠʪʝʣʠʷ ʦʪ ʚʩʪʘʚʦʯʥʳʭ ʜʦ ʤʝʞʜʦʣʴʢʦ-
ʚʳʭ ʧʨʦʪʦʢʦʚ ʨʘʚʥʦʤʝʨʥʦ ʚʦʟʨʘʩʪʘʝʪ, 
ʚʘʨʴʠʨʫʝʪ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ (ʦʪ 15 ʜʦ 
45 ʤʢʤ). 
ʇʦʜʲʷʟʳʯʥʘʷ ʩʣʶʥʥʘʷ ʞʝʣʝʟʘ ʩʦʙʦʣʷ 

ʯʝʨʥʦʡ ʧʫʰʢʠʥʩʢʦʡ ʧʦʨʦʜʳ ʘʣʴʚʝʦʣʷʨʥʦ-
ʪʨʫʙʯʘʪʦʛʦ ʩʪʨʦʝʥʠʷ, ʩʤʝʰʘʥʥʦʛʦ ʪʠʧʘ ʩ 
ʚʳʨʘʞʝʥʥʳʤ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʣʠʟʠʩʪʦʛʦ 
ʢʦʤʧʦʥʝʥʪʘ, ʩʥʘʨʫʞʠ ʦʢʨʫʞʝʥʘ ʪʦʥʢʦʡ 
ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʦʡ ʢʘʧʩʫʣʦʡ, ʦʪ ʢʦʪʦ-
ʨʦʡ ʚʛʣʫʙʴ ʦʨʛʘʥʘ ʦʪʭʦʜʷʪ ʪʨʘʙʝʢʫʣʳ, 
ʜʝʣʷʱʠʝ ʞʝʣʝʟʫ ʥʘ ʢʨʫʧʥʳʝ ʜʦʣʴʢʠ, ʩ 
ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʚʥʫʪʨʠʜʦʣʴʢʦʚʦʡ ʞʠʨʦ-
ʚʦʡ ʪʢʘʥʴʶ.  
ʂʘʧʩʫʣʘ ʞʝʣʝʟʳ ʤʘʣʦʢʣʝʪʦʯʥʘ, ʩʦʜʝʨ-

ʞʠʪ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʪʦʥʢʦʩʪʝʥʥʳʝ 
ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ, ʩʥʘʨʫʞʠ ʧʦʢʨʳʪʘ 
ʞʠʨʦʚʦʡ ʪʢʘʥʴʶ. ʊʦʣʱʠʥʘ ʢʘʧʩʫʣʳ ʩʦ-
ʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 264,3Ñ35,1 ʤʢʤ.  
ʇʘʨʝʥʭʠʤʘ ʞʝʣʝʟʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝ-

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʝʨʦʟʥʳʤʠ, ʩʤʝʰʘʥʥʳ-
ʤʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʣʠʟʠʩʪʳʤʠ, ʟʘʥʠ-
ʤʘʶʱʠʤʠ ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ʞʝʣʝʟʳ. ʉʤʝ-
ʰʘʥʥʳʝ ʘʮʠʥʫʩʳ ʢʨʫʧʥʝʝ ʩʝʨʦʟʥʳʭ, ʩʦ-
ʩʪʦʷʪ ʠʟ ʩʝʨʦʮʠʪʦʚ, ʤʫʢʦʮʠʪʦʚ ʠ ʣʝʞʘʱʠʭ 
ʥʘ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʝ ʤʠʦʵʧʠʪʝʣʠʘʣʴ-
ʥʳʭ ʢʣʝʪʦʢ. ʉʝʨʦʮʠʪʳ ʬʦʨʤʠʨʫʶʪ ʧʦʣʫ-
ʣʫʥʠʷ ʚ ʩʦʩʪʘʚʝ ʩʤʝʰʘʥʥʳʭ ʘʮʠʥʫʩʦʚ ʠʣʠ 
ʦʪʜʝʣʴʥʳʝ ʘʮʠʥʫʩʳ, ʘ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫ-
ʶʪ ʚʦ ʚʩʪʘʚʦʯʥʳʭ ʧʨʦʪʦʢʘʭ.  
ʉʣʠʟʠʩʪʳʝ ʢʣʝʪʢʠ ʠʤʝʶʪ ʢʫʙʠʯʝʩʢʫʶ 

ʠʣʠ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʬʦʨʤʫ ʠ ʦʨʛʘʥʠʟʦ-
ʚʘʥʳ ʚ ʪʨʫʙʦʯʢʠ ʩ ʦʪʯʝʪʣʠʚʳʤ ʧʨʦʩʚʝʪʦʤ, 
ʷʜʨʘ ʢʣʝʪʦʢ ʫʧʣʦʱʝʥʥʦʡ ʬʦʨʤʳ, ʩʤʝʱʝ-

ʥʳ ʢ ʧʝʨʠʬʝʨʠʠ.  
ɺ ʘʧʠʢʘʣʴʥʦʡ ʯʘʩʪʠ ʩʝʨʦʟʥʳʭ ʠ ʩʣʠʟʠ-

ʩʪʳʭ ʢʣʝʪʦʢ ʚʳʷʚʣʷʶʪʩʷ ʩʝʢʨʝʪʦʨʥʳʝ 
ʛʨʘʥʫʣʳ, ʠʤʝʶʱʠʝ ʚ ʤʫʢʦʮʠʪʘʭ ʭʘʨʘʢʪʝʨ-
ʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʘʣʴʮʠ-
ʘʥʦʚʦʛʦ ʩʠʥʝʛʦ. ʉʥʘʨʫʞʠ ʘʮʠʥʫʩr ʦʢʨʫ-
ʞʝʥʳ ʤʠʦʵʧʠʪʝʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ. 
ʇʣʦʱʘʜʴ ʩʣʠʟʠʩʪʳʭ ʘʮʠʥʫʩʦʚ ʚ ʩʨʝʜʥʝʤ 
ʩʦʩʪʘʚʣʷʝʪ 2884,3Ñ306,7 ʤʢʤ2, ʩʝʨʦʟʥʳʭ ï 
1406,2Ñ111,6 ʤʢʤ2, ʩʤʝʰʘʥʥʳʭ ʩʝʨʦʟʥʦ-
ʩʣʠʟʠʩʪʳʭ ï 3041,2Ñ281,9 ʤʢʤ2. ʇʣʦʱʘʜʴ 
ʩʝʨʦʮʠʪʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ ï 
116,5Ñ12,8 ʤʢʤ2, ʤʫʢʦʮʠʪʘ ï 262,1Ñ23,2 
ʤʢʤ2. ʇʣʦʱʘʜʴ ʷʜʨʘ ʩʝʨʦʮʠʪʦʚ ʩʦʩʪʘʚʠʣʘ 
ʚ ʩʨʝʜʥʝʤ 24,3Ñ1,4 ʤʢʤ2, ʧʣʦʱʘʜʴ ʷʜʨʘ 
ʤʫʢʦʮʠʪʘ ï 15,9Ñ2,2 ʤʢʤ2. ɺ ʩʦʝʜʠʥʠʪʝʣʴ-
ʥʦʪʢʘʥʥʳʭ ʧʝʨʝʛʦʨʦʜʢʘʭ ʩʪʨʦʤʳ ʦʨʛʘʥʘ 
ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʘʜʠʧʦ-
ʮʠʪʳ, ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ, ʥʝʨʚʥʳʝ ʩʪʚʦ-
ʣʳ, ʘ ʪʘʢʞʝ ʚʩʪʘʚʦʯʥʳʝ, ʠʩʯʝʨʯʝʥʥʳʝ ʠ 
ʤʝʞʜʦʣʴʢʦʚʳʝ ʚʳʚʦʜʥʳʝ ʧʨʦʪʦʢʠ, ʦʙʲ-
ʝʜʠʥʷʶʱʠʝʩʷ ʚ ʦʙʱʠʡ ʚʳʚʦʜʥʦʡ ʧʨʦʪʦʢ. 
ɼʠʘʤʝʪʨ ʚʩʪʘʚʦʯʥʳʭ ʠ ʚʥʫʪʨʠʜʦʣʴʢʦʚʳʭ 
ʧʨʦʪʦʢʦʚ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 50-90 ʤʢʤ 
ʠ ʩʦʩʪʘʚʠʣ ʚ ʩʨʝʜʥʝʤ 62,6Ñ16,2 ʤʢʤ. ɼʠʘ-
ʤʝʪʨ ʤʝʞʜʦʣʴʢʦʚʳʭ ʚʳʚʦʜʥʳʭ ʧʨʦʪʦʢʦʚ 
ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʠ ʩʦʩʪʘʚʣʷʝʪ 
723,4Ñ107,6 ʤʢʤ.  
ʉʠʩʪʝʤʘ ʚʳʚʦʜʥʳʭ ʧʨʦʪʦʢʦʚ ʥʘ ʚʩʝʭ 

ʫʨʦʚʥʷʭ ʦʢʨʫʞʝʥʘ ʭʦʨʦʰʦ ʦʬʦʨʤʣʝʥʥʦʡ 
ʙʦʛʘʪʦʡ ʢʦʣʣʘʛʝʥʦʚʳʤʠ ʚʦʣʦʢʥʘʤʠ ʩʦʝʜʠ-
ʥʠʪʝʣʴʥʦʡ ʪʢʘʥʴʶ, ʪʦʣʱʠʥʘ ʢʦʪʦʨʦʡ ʚʘ-
ʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 10-90 ʤʢʤ. ʕʧʠʪʝʣʠ-
ʘʣʴʥʳʝ ʢʣʝʪʢʠ ʧʨʦʪʦʢʦʚ ʢʫʙʠʯʝʩʢʦʡ ʬʦʨ-
ʤʳ ʩ ʦʢʨʫʛʣʳʤʠ ʩʚʝʪʣʳʤʠ ʙʦʛʘʪʳʤʠ ʵʫʭ-
ʨʦʤʘʪʠʥʦʤ ʷʜʨʘʤʠ. ɺʳʩʦʪʘ ʵʧʠʪʝʣʠʷ ʦʪ 
ʚʩʪʘʚʦʯʥʳʭ ʜʦ ʤʝʞʜʦʣʴʢʦʚʳʭ ʧʨʦʪʦʢʦʚ 
ʨʘʚʥʦʤʝʨʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʩʦʩʪʘʚʣʷʝʪ 
16,5Ñ4,9 ʤʢʤ. 

 
ɺʓɺʆɼʓ / CONCLUSION  
ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ 

ʜʝʪʘʣʴʥʦ ʠʟʫʯʠʪʴ ʠ ʦʧʠʩʘʪʴ ʚʠʜʦʚʳʝ ʛʠ-
ʩʪʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʣʶʥʥʳʭ ʞʝ-
ʣʝʟ ʩʦʙʦʣʷ ʯʝʨʥʦʡ ʧʫʰʢʠʥʩʢʦʡ ʧʦʨʦʜʳ, ʘ 
ʪʘʢʞʝ ʫʩʪʘʥʦʚʠʪʴ ʠʭ ʦʩʥʦʚʥʳʝ ʤʦʨʬʦʤʝʪ-
ʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʯʪʦ ʩʫʱʝʩʪʚʝʥ-
ʥʦ ʜʦʧʦʣʥʷʝʪ ʩʫʱʝʩʪʚʫʶʱʠʝ ʜʘʥʥʳʝ 
ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʤʦʨʬʦʣʦʛʠʠ ʧʫʰʥʳʭ ʟʚʝ-
ʨʝʡ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʬʦʨʤʠʨʫʶʪ 
ʥʝʦʙʭʦʜʠʤʫʶ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʙʘʟʫ ʜʣʷ 
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ʤʦʨʬʦʣʦʛʦʚ ʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠ-
ʩʪʦʚ, ʨʘʩʰʠʨʷʷ ʧʦʥʠʤʘʥʠʝ ʛʠʩʪʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʪʦʧʦʛʨʘʬʠʠ ʜʘʥʥʳʭ 
ʩʪʨʫʢʪʫʨ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʫʥʴʠʭ. ʇʨʘʢ-
ʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ 
ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥ-
ʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 
ʨʘʮʠʦʥʦʚ ʢʦʨʤʣʝʥʠʷ ʩ ʫʯʝʪʦʤ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʠ ʩʣʶʥʥʳʭ ʞʝʣʝʟ, ʘ 
ʪʘʢʞʝ ʚ ʩʦʟʜʘʥʠʠ ʦʩʥʦʚʳ ʜʣʷ ʩʦʚʝʨʰʝʥ-
ʩʪʚʦʚʘʥʠʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʙʥʳʭ ʧʦʜ-
ʭʦʜʦʚ ʧʨʠ ʪʨʘʚʤʘʪʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʷʭ 
ʠ ʧʘʪʦʣʦʛʠʷʭ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ʫ ʩʦʙʦʣʷ. 
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ABSTRACT 
The study of the anatomical features of 

the oral apparatus of fur-bearing animals, as 
one of the promising branches of agriculture, 
contributes to improving the conditions of 
their captivity and improving the quality of 
furs. 10 preparations of salivary glands of 
physiologically mature black Pushkin sables 
were studied. The aim of the work is to study 
the features of the histological structure of 
the salivary glands of the black Pushkin sa-
ble and to determine the morphometric pa-
rameters of these organs. Samples of the 
mandibular, parotid, and sublingual salivary 
glands were subjected to histological exami-
nation. The material was fixed in a 10% so-
lution of neutral formalin for 24 hours, after 
which it was poured into paraffin according 
to the generally accepted method. Then sec-
tions 5-7 microns thick were made, which 
were stained with hematoxylin and eosin, 
picrofuxin according to Van Gieson and 
trichrome according to Masson in order to 
identify collagen fibers. Some of the sections 

were stained with Alcian blue (pH 2.5), fol-
lowed by additional staining with Mayer's 
hematoxylin. Histological preparations were 
analyzed using a Carl Zeiss AxioSkop 2 plus 
light-optical microscope (Germany) at mag-
nifications of 40, 100, 200 and 400. Micro-
photography was performed using an Axio-
Cam ERc5s digital camera and AxioVision 
Rel software. 4.8 (Germany). Morphometric 
measurements were performed manually 
using the AxioVision Rel software. 4.8. All 
anatomical terms correspond to the 
"International Veterinary Anatomical No-
menclature", fifth edition, translation and 
Russian terminology by Professor Zelenev-
sky N. V. (2013). As a result of the study, 
the features of the histological structure of 
the salivary glands of sables were revealed, 
as well as their morphometric parameters 
were determined. 
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ʈɽʌɽʈɸʊ 
ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦ-
ʚʠ ʫʪʷʪ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʩʪʘʬʠʣʦʢʦʢʢʦʟʘ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʭʠʤʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ, ʦʙʣʘʜʘʶʱʝʛʦ ʰʠʨʦʢʠʤ 
ʩʧʝʢʪʨʦʤ ʜʝʡʩʪʚʠʷ. ɹʦʣʝʝ ʘʢʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ ʦʢʘʟʳʚʘʝʪ 
ʥʘ ʘʵʨʦʙʥʳʝ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʙʘʢʪʝʨʠʠ, ʘ ʪʘʢʞʝ ʥʘ ʩʪʘʬʠʣʦʢʦʢʢʠ. ɼʣʷ 
ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʬʦʨʤʠʨʦʚʘʥʦ ʪʨʠ ʛʨʫʧʧʳ ʫʪʷʪ (I ï ʢʦʥʪʨʦʣʴʥʘʷ, 

II ʠ III ï ʦʧʳʪʥʳʝ). ʆʩʫʱʝʩʪʚʣʝʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʟʘʨʘʞʝʥʠʝ ʫʪʷʪ II ʠ III ʛʨʫʧʧ ʢʫʣʴ-
ʪʫʨʦʡ Staphylococcus aureus. ɿʘ ʩʫʪʢʠ ʜʦ ʠ ʚ ʪʝʯʝʥʠʝ ʯʝʪʳʨʝʭ ʩʫʪʦʢ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʫʪʷ-
ʪʘ III ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ ʚʤʝʩʪʝ ʩ ʚʦʜʦʡ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ ʚ ʜʦʟʝ 200 ʤʛ/ʣ. ʆʪʙʦʨ ʢʨʦʚʠ ʫ 
ʚʩʝʭ ʧʦʜʦʧʳʪʥʳʭ ʧʪʠʮ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʝʨʚʳʝ, ʪʨʝʪʴʠ, ʰʝʩʪʳʝ, ʜʝʚʷʪʳʝ ʠ ʪʨʠʥʘʜʮʘʪʳʝ 
ʩʫʪʢʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʩʠʩʪʝʤʳ ʵʨʠʪʨʦʥʘ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ 
ʣʝʡʢʦʮʠʪʦʚ ʠ ʣʝʡʢʦʮʠʪʘʨʥʘʷ ʬʦʨʤʫʣʘ, ʦʩʫʱʝʩʪʚʣʝʥ ʨʘʩʯʝʪ ʣʝʡʢʦʮʠʪʘʨʥʳʭ ʠʥʜʝʢʩʦʚ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʘ 
ʥʘ ʦʨʛʘʥʠʟʤ ʫʪʷʪ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʩʪʘʬʠʣʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʠ. ɿʘʬʠʢʩʠ-
ʨʦʚʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʢʨʘʩʥʦʡ ʢʨʦʚʠ ʙʳʣʠ ʦʙʨʘʪʠʤʳʤʠ, ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤʠ 
ʠ ʥʝ ʦʢʘʟʳʚʘʣʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʫʪʷʪ. ɺ ʨʝʟʫʣʴʪʘ-
ʪʝ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦ-
ʢʘʟʘʪʝʣʝʡ ʙʝʣʦʡ ʢʨʦʚʠ ʚʦ II ʠ III ʛʨʫʧʧʘʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʦʡ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ 
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ʟʘʨʘʞʝʥʠʝ ʚʳʟʚʘʣʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʡ ʣʝʡʢʦʮʠʪʦʟ, ʧʨʦʷʚʠʚʰʠʡʩʷ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʦʧʳʪʘ. 
ʋʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʜʦʩʪʦʚʝʨʥʳʤ ʫʚʝʣʠ-
ʯʝʥʠʝʤ ʘʙʩʦʣʶʪʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʦʚ ʠ ʤʦʥʦʮʠʪʦʚ ʚ ʛʨʫʧʧʝ II ʠ III ʚ ʩʨʘʚ-
ʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʚ III ʛʨʫʧʧʝ ʙʳʣʠ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʠʞʝ ʢ ʘʥʘʣʦʛʠʯʥʳʤ ʟʥʘʯʝʥʠʷʤ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ɼʠʥʘʤʠʯʝʩʢʠʝ 
ʩʜʚʠʛʠ ʠʥʜʝʢʩʦʚ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʠ ʵʥʜʦʛʝʥʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ ʥʘʠʙʦʣʝʝ 
ʠʥʬʦʨʤʘʪʠʚʥʳ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳ ʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʟʘʨʘʞʝʥʥʳʭ ʫʪʷʪ, ʥʝ ʧʦʣʫʯʘʚʰʠʭ 
ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʧʨʝ-

ʧʘʨʘʪʦʚ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ ï ʚʘʞʥʳʡ ʢʦʤʧʦ-
ʥʝʥʪ ʧʨʦʮʝʩʩʘ ʚʳʨʘʱʠʚʘʥʠʷ ʧʦʛʦʣʦʚʴʷ, 
ʧʦʩʢʦʣʴʢʫ ʥʝʦʙʭʦʜʠʤʦ ʥʠʚʝʣʠʨʦʚʘʪʴ ʥʝʛʘ-
ʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʢʦʤʧʣʝʢʩʘ ʪʝʭʥʦʣʦʛʠ-
ʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʧʦʚʳ-
ʰʝʥʠʷ ʫʨʦʚʥʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʠʤʝʥʷʶʪ ʚʳʩʦʢʫʶ 
ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ʧʪʠʮʝʧʦʛʦʣʦʚʴʷ, ʯʪʦ, 
ʟʘʯʘʩʪʫʶ, ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʠ 
ʧʦʩʣʝʜʫʶʱʝʤʫ ʙʳʩʪʨʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝ-
ʥʠʶ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [1, 2, 3]. 
ʉʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʩʪʘʬʠ-

ʣʦʢʦʢʢʦʟ, ʢʦʪʦʨʳʡ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ 
ʚʣʠʷʥʠʝ ʠ ʥʘ ʚʟʨʦʩʣʫʶ ʧʪʠʮʫ, ʠ ʥʘ ʧʪʝʥ-
ʮʦʚ ʝʱʝ ʚ ʪʝʯʝʥʠʝ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦ-
ʜʘ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʵʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 
ʨʦʩʪ ʧʘʜʝʞʘ ʚ ʧʝʨʚʳʝ ʥʝʩʢʦʣʴʢʦ ʩʫʪʦʢ 
ʧʦʩʣʝ ʚʳʣʫʧʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʯʪʦ ʩʪʘ-
ʬʠʣʦʢʦʢʢʠ ʠʟʚʝʩʪʥʳ, ʢʘʢ ʦʩʥʦʚʥʳʝ ʧʘʪʦ-
ʛʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʜʣʷ ʧʪʠʮ, ʦʢʦʣʦ 
50% ʘʪʠʧʠʯʥʳʭ ʠ ʪʠʧʠʯʥʳʭ ʚʠʜʦʚ ʵʪʠʭ 
ʙʘʢʪʝʨʠʡ ʚʳʨʘʙʘʪʳʚʘʶʪ ʵʥʪʝʨʦʪʦʢʩʠʥʳ, 
ʷʚʣʷʶʱʠʝʩʷ ʧʨʠʯʠʥʦʡ ʧʠʱʝʚʳʭ ʦʪʨʘʚʣʝ-
ʥʠʡ ʫ ʣʶʜʝʡ [4]. 
ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʘʟʚʠʪʠʷ ʧʘʪʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʵʪʠʦʣʦ-
ʛʠʠ ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʶʪ ʤʥʦʞʝʩʪʚʦ 
ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʭ ʩʨʝʜʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʧʨʝʧʘʨʘʪʳ ʛʨʫʧʧʳ ʬʪʦʨʭʠʥʦʣʦʥʦʚ, ʭʘʨʘʢ-
ʪʝʨʠʟʫʶʱʠʭʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ 
ʜʝʡʩʪʚʠʷ ʥʘ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʠ ʛʨʘʤʧʦ-
ʣʦʞʠʪʝʣʴʥʳʝ ʙʘʢʪʝʨʠʠ [5,6]. ɺʘʞʥʳʤ 
ʩʚʦʡʩʪʚʦʤ ʬʪʦʨʭʠʥʦʣʦʥʦʚ ʷʚʣʷʝʪʩʷ ʚʳʩʦ-
ʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʣʝʯʝʥʠʠ ʠʥʬʝʢʮʠ-
ʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʳʟʚʘʥʥʳʭ ʚʦʟʙʫʜʠ-
ʪʝʣʷʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ ʜʦʢʘʟʘʥʥʦʡ ʘʥʪʠ-
ʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ [7,8]. ʎʠʧʨʦ-
ʬʣʦʢʩʘʮʠʥ ï ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʡ ʧʨʝʧʘʨʘʪ 
ʠʟ ʛʨʫʧʧʳ ʬʪʦʨʭʠʥʦʣʦʥʦʚ ʚʪʦʨʦʛʦ ʧʦʢʦ-
ʣʝʥʠʷ, ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʘʥʪʠ-
ʤʠʢʨʦʙʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʦʜʥʘʢʦ ʝʛʦ ʚʣʠʷ-

ʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʢʨʦʚʠ ʧʪʠʮ 
ʠʟʫʯʝʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ [9].  
ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʫʪʷʪ 
ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʘ ʚ 
ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʩʪʘʬʠʣʦ-
ʢʦʢʢʦʟʘ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʝʥʳ ʥʘ ʙʘʟʝ 

ʚʠʚʘʨʠʷ ʠ ʣʘʙʦʨʘʪʦʨʠʠ ɹʝʣʛʦʨʦʜʩʢʦʛʦ 
ʬʠʣʠʘʣʘ ʌɻɹʅʋ çʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ 
ʮʝʥʪʨ ï ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʂ.ʀ. ʉʢʨʷʙʠʥʘ ʠ 
ʗ.ʈ. ʂʦʚʘʣʝʥʢʦ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ 
ʥʘʫʢè. ʇʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ, ʙʳʣʠ ʩʬʦʨ-
ʤʠʨʦʚʘʥʳ ʪʨʠ ʛʨʫʧʧʳ ʫʪʷʪ (ʧʦ 60 ʛʦʣʦʚ) 
ʙʘʰʢʠʨʩʢʦʡ ʧʦʨʦʜʳ ʚ ʚʦʟʨʘʩʪʝ 21 ʩʫʪʦʢ. 
ʇʪʠʮʳ ʧʦʣʫʯʘʣʠ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʧʦ 
ʚʩʝʤ ʢʦʤʧʦʥʝʥʪʘʤ, ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ. 
ʋʪʷʪʘʤ ʛʨʫʧʧʳ III ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘ ʧʨʦ-
ʪʷʞʝʥʠʠ ʧʷʪʠ ʩʫʪʦʢ ʚʳʧʘʠʚʘʣʠ ʮʠʧʨʦ-
ʬʣʦʢʩʘʮʠʥ ʚ ʜʦʟʝ 200 ʤʛ/ʣ. ʏʝʨʝʟ ʩʫʪʢʠ 
ʧʦʩʣʝ ʥʘʯʘʣʘ ʚʳʧʘʠʚʘʥʠʷ ʘʥʪʠʤʠʢʨʦʙʥʦ-
ʛʦ ʧʨʝʧʘʨʘʪʘ ʦʩʫʱʝʩʪʚʣʝʥʦ ʚʥʫʪʨʠʙʨʶ-
ʰʠʥʥʦʝ ʟʘʨʘʞʝʥʠʝ ʫʪʷʪ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ 
ʛʨʫʧʧ ʢʫʣʴʪʫʨʦʡ Staphylococcus aureus ʚ 
ʢʦʥʮʝʥʪʨʘʮʠʠ 5 ʧʦ McF/ 
ʆʪʙʦʨ ʢʨʦʚʠ ʦʩʫʱʝʩʪʚʣʝʥ ʥʘ ʧʝʨʚʳʝ, 

ʪʨʝʪʴʠ, ʰʝʩʪʳʝ, ʜʝʚʷʪʳʝ ʠ ʪʨʠʥʘʜʮʘʪʳʝ 
ʩʫʪʢʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʫ 12 ʫʪʷʪ ʠʟ ʢʘʞ-
ʜʦʡ ʛʨʫʧʧʳ. 
ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʦʧʨʝʜʝʣʷʣʠ ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪ-
ʨʦʮʠʪʦʚ ʠ ʣʝʡʢʦʮʠʪʦʚ, ʛʝʤʘʪʦʢʨʠʪ, ʮʚʝʪ-
ʥʦʡ ʧʦʢʘʟʘʪʝʣʴ, ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ, 
ʣʝʡʢʦʮʠʪʘʨʥʫʶ ʬʦʨʤʫʣʫ, ʘ ʪʘʢʞʝ ʧʨʦʚʦ-
ʜʠʣʠ ʨʘʩʯʝʪ ʵʨʠʪʨʦʮʠʪʘʨʥʳʭ ʠ ʣʝʡʢʦʮʠ-
ʪʘʨʥʳʭ ʠʥʜʝʢʩʦʚ. ʂʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠ-
ʪʦʚ ʠ ʣʝʡʢʦʮʠʪʦʚ ʧʦʜʩʯʠʪʳʚʘʣʠ ʩ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝʤ ʢʘʤʝʨʳ ɻʦʨʷʝʚʘ. ʉʦʜʝʨʞʘʥʠʝ 
ʛʝʤʦʛʣʦʙʠʥʘ ï ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠ ʛʝʤʘʪʠ-
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ʥʦʚʳʤ ʤʝʪʦʜʦʤ. ɻʝʤʘʪʦʢʨʠʪ ʦʧʨʝʜʝʣʝʥ 
ʨʘʩʯʝʪʥʳʤ ʤʝʪʦʜʦʤ ʧʦ ʉ.ɸ. ɸʢʫʣʦʚʫ ʩ 
ʩʦʘʚʪ. ʈʘʩʯʝʪ ʣʝʡʢʦʬʦʨʤʫʣʳ ʦʩʫʱʝʩʪʚʣʝʥ 
ʚ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʷʭ, ʧʦʩʣʝ ʯʝʛʦ ʦʧʨʝ-
ʜʝʣʝʥʳ ʣʝʡʢʦʮʠʪʘʨʥʳʝ ʠʥʜʝʢʩʳ: ʣʠʤʬʦ-
ʮʠʪʘʨʥʦ-ʛʨʘʥʫʣʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ, ʠʥʜʝʢʩ 
ʂʨʝʙʩʘ (ʠʥʜʝʢʩ ʩʦʦʪʥʦʰʝʥʠʷ ʥʝʡʪʨʦʬʠ-
ʣʦʚ ʠ ʣʠʤʬʦʮʠʪʦʚ), ʣʝʡʢʦʮʠʪʘʨʥʳʡ ʠʥ-
ʜʝʢʩ, ʣʝʡʢʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ ʠʥʪʦʢʩʠʢʘ-
ʮʠʠ, ʠʥʜʝʢʩ ʩʜʚʠʛʘ ʣʝʡʢʦʮʠʪʦʚ ʢʨʦʚʠ, 
ʠʥʜʝʢʩ ʠʤʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʠ [5, 6]. 
ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʦ-

ʛʦ ʮʠʬʨʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ SPSS Statistic 
17.0. ɺ ʩʚʷʟʠ ʩ ʥʝʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʚʳ-
ʙʦʨʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʦʣʫ-
ʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʠʚʘʣʠ ʧʨʠ ʧʦʤʦ-
ʱʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʢʨʠʪʝʨʠʷ ʄʘʥʥʘ-
ʋʠʪʥʠ. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʷʚʣʷʶʪ-

ʩʷ ʚʘʞʥʳʤʠ ʠ ʦʯʝʥʴ ʣʘʙʠʣʴʥʳʤʠ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢʘʤʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 
ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ ʠ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʚ ʯʘʩʪʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʩ 
ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʨʝʘʛʠʨʫʶʪ ʥʘ ʧʦʧʘʜʘ-
ʥʠʝ ʚ ʦʨʛʘʥʠʟʤ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥ-
ʪʦʚ [10]. 
ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʝʤʦʛʣʦʙʠʥʘ, ʢʦʣʠʯʝʩʪʚʘ 
ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʧʦʢʘʟʘʪʝʣʷ ʛʝʤʘʪʦʢʨʠʪʘ ʚ 
ʛʨʫʧʧʝ II ʚʳʷʚʣʝʥʦ ʥʘ ʪʨʝʪʴʠ ʩʫʪʢʠ ʵʢʩʧʝ-
ʨʠʤʝʥʪʘ (ʪʘʙʣʠʮʘ 1). ʅʘ ʰʝʩʪʳʝ, ʜʝʚʷʪʳʝ 
ʠ ʪʨʠʥʘʜʮʘʪʳʝ ʩʫʪʢʠ ʧʦʢʘʟʘʪʝʣʠ ʩʠʩʪʝʤʳ 
ʵʨʠʪʨʦʥʘ ʫʪʷʪ ʥʝ ʧʨʝʪʝʨʧʝʚʘʣʠ ʩʫʱʝ-
ʩʪʚʝʥʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ. ʉʣʝʜʫʝʪ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʮʠʧʨʦʬʣʦʢʩʘ-
ʮʠʥʘ ʧʦʟʚʦʣʠʣʦ ʥʠʚʝʣʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ 
ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʵʬʬʝʢʪʳ ʩʪʘʬʠʣʦʢʦʢʢʦʟʘ 
ʥʘ ʜʳʭʘʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ ʢʨʦʚʠ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʙʝʣʦʡ ʢʨʦʚʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʫʚʝʣʠ-
ʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ ʚ ʛʨʫʧʧʝ II ʚ 
ʧʝʨʚʳʝ, ʪʨʝʪʴʠ, ʰʝʩʪʳʝ ʠ ʜʝʚʷʪʳʝ ʩʫʪʢʠ 
ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ 38%, 51%, 18% ʠ 11% 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂ ʪʨʠʥʘʜʮʘʪʳʤ ʩʫʪʢʘʤ 
ʯʠʩʣʦ ʣʝʡʢʦʮʠʪʦʚ ʚʝʨʥʫʣʦʩʴ ʢ ʢʦʥʪʨʦʣʴ-
ʥʳʤ ʟʥʘʯʝʥʠʷʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʧʨʦ-
ʬʣʦʢʩʘʮʠʥʘ ʚ ʛʨʫʧʧʝ III ʧʨʠʚʝʣʦ ʢ ʤʝʥʴ-
ʰʝʡ ʚʳʨʘʞʝʥʥʦʩʪʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʣʝʡ-
ʢʦʮʠʪʦʟʘ. ʈʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ 

ʟʘʬʠʢʩʠʨʦʚʘʥ ʥʘ ʧʝʨʚʳʝ, ʪʨʝʪʴʠ ʠ ʰʝʩʪʳʝ 
ʩʫʪʢʠ ʠ ʩʦʩʪʘʚʠʣ 36%, 24% ʠ 17% ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ. ʅʘ ʜʝʚʷʪʳʝ ʠ ʪʨʠʥʘʜʮʘʪʳʝ 
ʩʫʪʢʠ ʧʨʦʷʚʣʝʥʠʷ ʣʝʡʢʦʮʠʪʦʟʘ ʠʩʯʝʟʣʠ 
(ʪʘʙʣʠʮʘ 2). 
ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝ ʫʜʘ-

ʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ ʨʝʛʫʣʷʨʥʳʭ ʩʪʘʪʠʩʪʠʯʝ-
ʩʢʠ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʘʙʩʦʣʶʪʥʦʡ 
ʯʠʩʣʝʥʥʦʩʪʠ ʙʘʟʦʬʠʣʦʚ. ʀʩʢʣʶʯʝʥʠʝʤ 
ʷʚʣʷʝʪʩʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʡ ʨʦʩʪ ʢʦʣʠʯʝ-
ʩʪʚʘ ʵʪʠʭ ʢʣʝʪʦʢ ʚ ʢʨʦʚʠ ʫʪʷʪ ʛʨʫʧʧʳ III. 
ʆʜʥʘʢʦ ʧʦʩʣʝʜʫʶʱʠʝ ʦʪʙʦʨʳ ʢʨʦʚʠ ʥʝ 
ʚʳʷʚʠʣʠ ʢʘʢʦʡ-ʣʠʙʦ ʜʠʥʘʤʠʢʠ ʢʦʣʠʯʝʩʪʚʘ 
ʙʘʟʦʬʠʣʴʥʳʭ ʢʣʝʪʦʢ (ʪʘʙʣʠʮʘ 2).  
ʆʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʘʙʩʦʣʶʪʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʦʚ ʚ ʧʝʨʠʦʜ 
ʩ ʧʝʨʚʳʭ ʧʦ ʪʨʠʥʘʜʮʘʪʳʝ ʩʫʪʢʠ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘ ʚ ʛʨʫʧʧʘʭ II ʠ III. ʉʣʝʜʫʝʪ ʦʪʤʝ-
ʪʠʪʴ, ʯʪʦ ʚ ʛʨʫʧʧʝ, ʧʦʣʫʯʘʚʰʝʡ ʮʠʧʨʦ-
ʬʣʦʢʩʘʮʠʥ, ʫʨʦʚʝʥʴ ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʝʟʘ 
ʩʥʠʞʘʣʩʷ ʢ ʢʦʥʮʫ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʦʣʝʝ 
ʩʫʱʝʩʪʚʝʥʥʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯ-
ʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʛʨʫʧʧʝ II. ʂʨʦʤʝ 
ʪʦʛʦ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ 
ʫʤʝʥʴʰʝʥʠʝ ʘʙʩʦʣʶʪʥʦʛʦ ʯʠʩʣʘ ʵʦʟʠʥʦ-
ʬʠʣʦʚ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʥʘ ʰʝʩʪʳʝ, 
ʜʝʚʷʪʳʝ ʠ ʪʨʠʥʘʜʮʘʪʳʝ ʩʫʪʢʠ ʚ ʛʨʫʧʧʝ II 
ʠ ʥʘ ʰʝʩʪʳʝ ʠ ʜʝʚʷʪʳʝ ʩʫʪʢʠ ʚ ʛʨʫʧʧʝ III. 
ʇʨʠ ʵʪʦʤ, ʚ ʨʘʟʥʳʝ ʜʥʠ ʚ ʛʨʫʧʧʘʭ ʦʧʳʪʘ 
ʥʘʙʣʶʜʘʣʠ ʧʘʜʝʥʠʝ ʫʨʦʚʥʷ ʵʦʟʠʥʦʬʠʣʦʚ ʚ 
3-4 ʨʘʟʘ (ʪʘʙʣʠʮʘ 2). 
ɼʣʠʪʝʣʴʥʳʝ ʥʝʨʝʛʫʣʷʨʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʧʨʦʠʟʦʰʣʠ ʚ ʘʙʩʦʣʶʪʥʦʤ ʩʦʜʝʨʞʘʥʠʠ 
ʣʠʤʬʦʮʠʪʦʚ (ʪʘʙʣʠʮʘ 2). ʋʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʚ ʢʨʦʚʠ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʫʪʷʪ, ʧʦʣʫ-
ʯʘʚʰʠʭ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ, ʩʥʠʞʝʥʠʝ ʫʨʦʚ-
ʥʷ ʣʠʤʬʦʮʠʪʦʚ ʙʳʣʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʝʝ ʠ 
ʫʩʪʦʡʯʠʚʝʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦʚʳʤʠ 
ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʛʨʫʧʧʝ III. ʇʦʢʘʟʘʪʝʣʴʥʦ, 
ʯʪʦ ʧʨʠʟʥʘʢʠ ʣʠʤʬʦʧʝʥʠʠ ʪʘʢ ʠ ʥʝ ʠʩʯʝʟ-
ʣʠ ʜʦ ʢʦʥʮʘ ʵʢʩʧʝʨʠʤʝʥʪʘ.  
ɸʙʩʦʣʶʪʥʳʡ ʤʦʥʦʮʠʪʦʟ ʜʦʩʪʦʚʝʨʥʦ 

ʚʳʷʚʣʝʥ ʥʘ ʧʝʨʚʳʝ, ʪʨʝʪʴʠ ʠ ʰʝʩʪʳʝ ʩʫʪ-
ʢʠ ʚ ʛʨʫʧʧʝ II, ʘ ʪʘʢʞʝ ʥʘ ʧʝʨʚʳʝ ʠ ʪʨʝʪʴʠ 
ʩʫʪʢʠ ʚ ʛʨʫʧʧʝ III. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢ ʪʨʠʥʘʜʮʘʪʳʤ ʩʫʪ-
ʢʘʤ ʢʦʣʠʯʝʩʪʚʦ ʤʦʥʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʫʪʷʪ 
ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʚʦʟʚʨʘʱʘʣʦʩʴ ʢ ʢʦʥʪʨʦʣʴ-
ʥʳʤ ʟʥʘʯʝʥʠʷʤ. 
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ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʩʠʩʪʝʤʳ ʵʨʠʪʨʦʥʘ ʫʪʷʪ ʧʦʜ ʚʣʠʷʥʠʝʤ ʮʠʧʨʦʬʣʦʩʢʘʮʠʥʘ 
ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʩʪʘʬʠʣʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʠ (n=12) 

ʇʦʢʘʟʘʪʝʣʠ ʉʫʪʢʠ ɻʨʫʧʧʘ I ɻʨʫʧʧʘ II ɻʨʫʧʧʘ III 

ɻʝʤʦʛʣʦʙʠʥ,  
ʛĿʣ-1 

1 107,0Ñ8,47 91,7Ñ6,88 99,3Ñ5,46 

3 113,7Ñ6,97   92,3Ñ6,84* 107,0Ñ6,17 

6 119,3Ñ10,1 112,3Ñ5,47 98,0Ñ8,33 

9 117,7Ñ3,71 119,7Ñ5,55 108,3Ñ11,1 

13 127,3Ñ6,25 120,7Ñ3,64 120,3Ñ4,18 

ʕʨʠʪʨʦʮʠʪʳ, 
1012Ŀʣ-1 

1 1,80Ñ0,04 1,61Ñ0,18     2,13Ñ0,09** 

3 1,87Ñ0,08     1,27Ñ0,09**     1,37Ñ0,09** 

6 1,65Ñ0,13 1,49Ñ0,15 1,73Ñ0,16 

9 1,46Ñ0,09 1,45Ñ0,14 1,49Ñ0,13 

13 1,60Ñ0,07 1,51Ñ0,08 1,54Ñ0,09 

ʎʚʝʪʥʦʡ  
ʧʦʢʘʟʘʪʝʣʴ, ʫ.ʝ. 

1 1,79Ñ0,16 1,80Ñ0,24 1,40Ñ0,05 

3 1,85Ñ0,16 2,28Ñ0,28 2,38Ñ0,16 

6 2,26Ñ0,29 2,39Ñ0,29 1,79Ñ0,23 

9 2,49Ñ0,22 2,56Ñ0,21 2,23Ñ0,27 

13 2,41Ñ0,17 2,43Ñ0,16 2,37Ñ0,13 

ɻʝʤʘʪʦʢʨʠʪ, % 

1 32,2Ñ2,55 27,6Ñ2,07 29,9Ñ1,64 

3 34,2Ñ2,11   27,8Ñ2,06* 32,2Ñ1,86 

6 35,9Ñ3,05 33,8Ñ1,65 29,5Ñ2,51 

9 35,4Ñ1,12 36,0Ñ1,67 32,6Ñ3,35 

13 38,3Ñ1,88 36,3Ñ1,09 36,2Ñ1,26 

ʄʉʅ, ʧʛ 

1 59,7Ñ5,23 60,0Ñ7,89 46,7Ñ1,72 

3 61,7Ñ5,31 75,9Ñ9,51 79,4Ñ5,36 

6 75,2Ñ9,95 79,7Ñ9,71 59,7Ñ7,82 

9 82,9Ñ7,36 85,4Ñ7,09 74,3Ñ9,01 

13 80,4Ñ5,66 81,1Ñ5,19 79,0Ñ4,23 

MCV, ʤʢʤ3 

1 179,9Ñ15,7 180,8Ñ23,8 140,7Ñ5,17 

3 185,7Ñ15,9 228,7Ñ28,6 239,1Ñ16,2 

6 226,6Ñ29,9 239,9Ñ29,2 179,9Ñ23,6 

9 249,8Ñ22,2 257,4Ñ21,4 223,6Ñ27,1 

13 242,1Ñ17,1 244,3Ñ15,6 238,0Ñ12,7 

ʇʨʠʤʝʯʘʥʠʝ: ** ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘ-
ʤʝʪʨʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʠ ʛʨʫʧʧʘʭ ʦʧʳʪʘ ʧʦ U-ʢʨʠʪʝʨʠʶ ʄʘʥʥʘ-ʋʠʪʥʠ ʧʨʠ 
p<0,01. 
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ʊʘʙʣʠʮʘ 2 ï ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʣʦʡ ʢʨʦʚʠ ʫʪʷʪ ʧʦʜ ʚʣʠʷʥʠʝʤ  
ʮʠʧʨʦʬʣʦʩʢʘʮʠʥʘ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʩʪʘʬʠʣʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʠ, 

10
9
Ŀʣ

-1
 (n=12) 

ʇʦʢʘʟʘʪʝʣʠ ʉʫʪʢʠ ɻʨʫʧʧʘ I ɻʨʫʧʧʘ II ɻʨʫʧʧʘ III 

ʃʝʡʢʦʮʠʪʳ 

1 23,7Ñ1,21     32,7Ñ1,33**     32,3Ñ1,49** 

3 28,0Ñ0,52     42,3Ñ2,33**     34,7Ñ1,12** 

6 25,0Ñ0,86   29,7Ñ1,08*   29,3Ñ1,23* 

9 26,0Ñ0,73   29,0Ñ0,86* 28,0Ñ1,26 

13 26,0Ñ0,73 27,3Ñ1,12 26,7Ñ1,12 

ɹʘʟʦʬʠʣʳ 

1 0,53Ñ0,09 0,46Ñ0,13 0,75Ñ0,18 

3 0,54Ñ0,13 1,24Ñ0,48 1,22Ñ0,35 

6 0,54Ñ0,13 0,73Ñ0,16   1,12Ñ0,15* 

9 0,46Ñ0,08 0,83Ñ0,15 0,82Ñ0,23 

13 0,46Ñ0,09 0,36Ñ0,05 0,48Ñ0,11 

ʕʦʟʠʥʦʬʠʣʳ 

1 1,22Ñ0,23 0,64Ñ0,13     0,32Ñ0,01** 

3 1,09Ñ0,21 1,64Ñ0,41   2,72Ñ0,58* 

6 2,09Ñ0,53   0,68Ñ0,18*     0,44Ñ0,11** 

9 3,32Ñ0,55     1,17Ñ0,27**     0,89Ñ0,23** 

13 2,67Ñ0,26     0,73Ñ0,18** 2,74Ñ0,93 

ʇʩʝʚʜʦ-
ʵʦʟʠʥʦʬʠʣʳ 

1 11,3Ñ0,95     25,5Ñ1,46**     27,9Ñ1,66** 

3 18,6Ñ0,57     32,9Ñ1,84**     24,7Ñ1,45** 

6 14,8Ñ0,99     20,4Ñ0,94**     21,7Ñ1,09** 

9 13,3Ñ0,84     19,1Ñ0,95**     21,7Ñ0,95** 

13 15,5Ñ0,61     20,4Ñ0,89**   18,1Ñ0,73* 

ʃʠʤʬʦʮʠʪʳ 

1 10,4Ñ1,21     5,53Ñ0,55**     2,77Ñ0,44** 

3 7,36Ñ0,48   5,06Ñ0,82*     3,84Ñ0,36** 

6 7,28Ñ0,41 7,25Ñ0,42   5,59Ñ1,04* 

9 8,62Ñ0,93 7,56Ñ0,32     4,27Ñ0,75** 

13 7,11Ñ0,52   5,49Ñ0,49*     5,02Ñ0,26** 

ʄʦʥʦʮʠʪʳ 

1 0,25Ñ0,01     0,57Ñ0,09**     0,56Ñ0,19** 

3 0,41Ñ0,14     1,46Ñ0,21**     2,22Ñ0,35** 

6 0,29Ñ0,03   0,64Ñ0,24* 0,45Ñ0,12 

9 0,30Ñ0,05 0,34Ñ0,04 0,32Ñ0,03 

13 0,26Ñ0,01 0,32Ñ0,06 0,36Ñ0,07 

ʇʨʠʤʝʯʘʥʠʝ: ** ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘ-
ʤʝʪʨʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʠ ʛʨʫʧʧʘʭ ʦʧʳʪʘ ʧʦ U-ʢʨʠʪʝʨʠʶ ʄʘʥʥʘ-ʋʠʪʥʠ ʧʨʠ 
p<0,01; * ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʚ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʠ ʛʨʫʧʧʘʭ ʦʧʳʪʘ ʧʦ U-ʢʨʠʪʝʨʠʶ ʄʘʥʥʘ-ʋʠʪʥʠ ʧʨʠ p<0,05. 
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ʊʘʙʣʠʮʘ 3 ï ʃʝʡʢʦʮʠʪʘʨʥʳʝ ʠʥʜʝʢʩʳ ʢʨʦʚʠ ʫʪʷʪ ʧʦʜ ʚʣʠʷʥʠʝʤ ʮʠʧʨʦʬʣʦʩʢʘʮʠʥʘ 
ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʩʪʘʬʠʣʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʠ, ʫ.ʝ. (n=12) 

ʇʦʢʘʟʘʪʝʣʠ ʉʫʪʢʠ ɻʨʫʧʧʘ I ɻʨʫʧʧʘ II ɻʨʫʧʧʘ III 

ʃʝʡʢʦʮʠʪʘʨʥʳʡ 
ʠʥʜʝʢʩ ʠʥʪʦʢʩʠʢʘ-

ʮʠʠ 

1 0,96Ñ0,13     3,75Ñ0,45**     6,71Ñ0,93** 

3 1,99Ñ0,12     3,59Ñ0,29** 2,55Ñ0,26 

6 1,51Ñ0,18   2,22Ñ0,17*     3,18Ñ0,45** 

9 1,07Ñ0,12     1,94Ñ0,13**     3,89Ñ0,64** 

13 1,48Ñ0,08     3,03Ñ0,21**     2,23Ñ0,27** 

ʀʥʜʝʢʩ ʩʜʚʠʛʘ ʣʝʡ-
ʢʦʮʠʪʦʚ ʢʨʦʚʠ 

1 1,32Ñ0,19     4,58Ñ0,49**     9,29Ñ1,32** 

3 2,65Ñ0,19     5,78Ñ0,68**     4,83Ñ0,41** 

6 2,33Ñ0,11     2,77Ñ0,11**   4,45Ñ0,71* 

9 2,07Ñ0,31 2,70Ñ0,19     5,74Ñ0,87** 

13 2,60Ñ0,24   3,83Ñ0,31*     3,98Ñ0,26** 

ʃʠʤʬʦʮʠʪʘʨʥʦ-
ʛʨʘʥʫʣʦʮʠʪʘʨʥʳʡ 

ʠʥʜʝʢʩ 

1 0,85Ñ0,16     0,21Ñ0,03**     0,09Ñ0,02** 

3 0,37Ñ0,03     0,14Ñ0,02**     0,13Ñ0,01** 

6 0,42Ñ0,02   0,33Ñ0,02*   0,25Ñ0,06* 

9 0,52Ñ0,07 0,36Ñ0,02     0,18Ñ0,03** 

13 0,38Ñ0,03   0,26Ñ0,02*     0,24Ñ0,02** 

ʀʥʜʝʢʩ ʂʨʝʙʩʘ 

1 1,17Ñ0,17     4,90Ñ0,62**     12,8Ñ3,73** 

3 2,60Ñ0,24     7,73Ñ1,76**     6,59Ñ0,44** 

6 2,06Ñ0,14   2,84Ñ0,19*   4,54Ñ0,74* 

9 1,65Ñ0,22     2,55Ñ0,19**     5,99Ñ1,15** 

13 2,24Ñ0,19     3,85Ñ0,31**     3,65Ñ0,27** 

ʃʝʡʢʦʮʠʪʘʨʥʳʡ 
ʠʥʜʝʢʩ 

1 0,98Ñ0,19     0,22Ñ0,03**     0,10Ñ0,02** 

3 0,40Ñ0,03     0,15Ñ0,02**     0,15Ñ0,01** 

6 0,49Ñ0,03   0,36Ñ0,02*   0,27Ñ0,06* 

9 0,67Ñ0,09     0,40Ñ0,03**     0,19Ñ0,04** 

13 0,46Ñ0,04     0,27Ñ0,02**     0,28Ñ0,02** 

ʀʥʜʝʢʩ ʠʤʤʫʥʦʨʝ-
ʘʢʪʠʚʥʦʩʪʠ 

1 49,0Ñ3,88     13,9Ñ2,97**     8,42Ñ2,01** 

3 27,2Ñ4,37     5,66Ñ1,67**     3,91Ñ1,34** 

6 33,8Ñ3,27     19,0Ñ4,01**     16,6Ñ4,14** 

9 41,8Ñ4,22   27,7Ñ2,96*     17,4Ñ3,39** 

13 37,7Ñ1,45     20,9Ñ2,45**     23,9Ñ3,43** 

ʇʨʠʤʝʯʘʥʠʝ: ** ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘ-
ʤʝʪʨʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʠ ʛʨʫʧʧʘʭ ʦʧʳʪʘ ʧʦ U-ʢʨʠʪʝʨʠʶ ʄʘʥʥʘ-ʋʠʪʥʠ ʧʨʠ 
p<0,01; * ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʚ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʠ ʛʨʫʧʧʘʭ ʦʧʳʪʘ ʧʦ U-ʢʨʠʪʝʨʠʶ ʄʘʥʥʘ-ʋʠʪʥʠ ʧʨʠ p<0,05. 

ʉʫʱʝʩʪʚʝʥʥʳʤʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤʠ 
ʙʳʣʠ ʚʳʷʚʣʝʥʥʳʝ ʦʪʣʠʯʠʷ ʣʝʡʢʦʮʠʪʘʨ-
ʥʳʭ ʠʥʜʝʢʩʦʚ (ʪʘʙʣʠʮʘ 3). ʊʘʢ, ʣʝʡʢʦʮʠ-
ʪʘʨʥʳʡ ʠʥʜʝʢʩ ʠʥʪʦʢʩʠʢʘʮʠʠ ʧʦʚʳʰʝʥ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʚ 
ʛʨʫʧʧʘʭ II ʠ III ʚ ʧʝʨʚʳʝ (ʚ 4-5 ʨʘʟ), ʪʨʝ-
ʪʴʠ (ʥʘ 80% ʠ 28%), ʰʝʩʪʳʝ (ʥʘ 47% ʠ 

110%), ʜʝʚʷʪʳʝ (ʥʘ 81% ʠ 263%), ʘ ʪʘʢʞʝ 
ʪʨʠʥʘʜʮʘʪʳʝ ʩʫʪʢʠ (ʥʘ 104 % ʠ 51 %). 
ɿʘʬʠʢʩʠʨʦʚʘʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝ-

ʥʠʝ ʠʥʜʝʢʩʘ ʩʜʚʠʛʘ ʣʝʡʢʦʮʠʪʦʚ ʢʨʦʚʠ ʚʦ 
II ʠ III ʛʨʫʧʧʘʭ, ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʳʭ ʩʫʪʦʢ, 
ʯʪʦ ʧʨʦʜʦʣʞʘʣʦʩʴ ʥʘ ʪʨʝʪʴʠ, ʰʝʩʪʳʝ, ʜʝ-
ʚʷʪʳʝ ʠ ʪʨʠʥʘʜʮʘʪʳʝ ʩʫʪʢʠ. ʉ ʧʝʨʚʳʭ 
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ʩʫʪʦʢ ʠ ʜʦ ʟʘʚʝʨʰʝʥʠʷ ʦʧʳʪʘ ʚʳʷʚʣʝʥʦ 
ʩʥʠʞʝʥʠʝ ʣʠʤʬʦʮʠʪʘʨʥʦ-
ʛʨʘʥʫʣʦʮʠʪʘʨʥʦʛʦ ʠʥʜʝʢʩʘ ʠʥʜʝʢʩʘ ʀʃɻ 
ʚʦ II ʠ III ʛʨʫʧʧʘʭ (ʪʘʙʣʠʮʘ 3). 
ʋʩʪʘʥʦʚʣʝʥʦ ʪʘʢʞʝ ʜʣʠʪʝʣʴʥʦʝ ʧʦʚʳ-

ʰʝʥʠʝ ʠʥʜʝʢʩʘ ʂʨʝʙʩʘ, ʨʝʛʠʩʪʨʠʨʫʝʤʦʝ 
ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʥʠ-
ʞʝʥʠʝ ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʠʥʜʝʢʩʘ ʧʨʦʠʩʭʦ-
ʜʠʣʦ ʚ ʦʙʝʠʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʚ ʧʝʨʠʦʜ ʩ ʧʝʨʚʳʭ ʧʦ 
ʪʨʠʥʘʜʮʘʪʳʝ ʩʫʪʢʠ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ 
ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠʥʜʝʢʩʘ ʠʤ-
ʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʠ, ʜʦʩʪʦʚʝʨʥʦʝ ʠʟʤʝʥʝ-
ʥʠʝ ʢʦʪʦʨʦʛʦ ʙʳʣʦ ʩʘʤʳʤ ʩʫʱʝʩʪʚʝʥʥʳʤ. 
ɺʓɺʆɼʓ / CONCLUSION 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ, ʚ ʮʝʣʦʤ, ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷ-
ʥʠʠ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʘ ʥʘ ʦʨʛʘʥʠʟʤ ʫʪʷʪ ʚ 
ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʩʪʘʬʠʣʦʢʦʢ-
ʢʦʚʦʡ ʠʥʬʝʢʮʠʠ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʟʘ-
ʨʘʞʝʥʠʝ ʚʳʟʚʘʣʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʡ ʣʝʡʢʦ-
ʮʠʪʦʟ, ʘʥʘʣʦʛʠʯʥʦ ʧʨʦʷʚʠʚʰʠʡʩʷ ʚʦ ʚʩʝʭ 
ʛʨʫʧʧʘʭ ʦʧʳʪʘ, ʯʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʩʚʷʟʘʥʦ ʩ 
ʚʣʠʷʥʠʝʤ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʘʛʝʥʪʦʚ. 
ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʳʷʚʣʝ-

ʥʳ ʚ ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʬʦʨʤʫʣʝ. ʇʨʦʜʦʣʞʠ-
ʪʝʣʴʥʘʷ ʵʦʟʠʥʦʧʝʥʠʷ, ʷʚʣʷʶʱʘʷʩʷ ʚʘʞ-
ʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʷʚʣʝʥʠʝʤ, ʟʘʨʝʛʠ-
ʩʪʨʠʨʦʚʘʥʘ ʚ ʛʨʫʧʧʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 
ʟʘʨʘʞʝʥʥʳʭ ʫʪʷʪ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʝʢʦʪʦ-
ʨʳʝ ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʥʘʯʘʣʴ-
ʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 
ʨʝʟʢʠʤ ʩʥʠʞʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʵʦʟʠʥʦʬʠ-
ʣʦʚ. ɺʦʟʚʨʘʱʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʵʪʠʭ ʢʣʝ-
ʪʦʢ ʢ ʥʦʨʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʩʦʦʪʥʦʩʷʪ ʩ 
ʦʩʣʘʙʣʝʥʠʝʤ ʙʦʣʝʟʥʠ ʠ ʥʘʯʘʣʦʤ ʬʘʟʳ 
ʚʳʟʜʦʨʦʚʣʝʥʠʷ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 
ʵʦʟʠʥʦʧʝʥʠʶ ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴ ʧʩʝʚ-
ʜʦʵʦʟʠʥʦʬʠʣʠʷ, ʘ ʪʘʢʞʝ ʣʠʤʬʦʧʝʥʠʷ [11], 
ʯʪʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠ ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷʭ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʧʩʝʚʜʦʵʦʟʠʥʦʬʠ-
ʣʠʷ ʦʙʥʘʨʫʞʝʥʘ ʚʦ ʚʩʝʭ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ 
ʛʨʫʧʧʘʭ, ʪʘʢ ʢʘʢ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʩʝʚ-
ʜʦʵʦʟʠʥʦʬʠʣʳ ʧʝʨʚʳʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ 
ʩ ʧʨʦʥʠʢʥʫʚʰʠʤʠ ʚ ʦʨʛʘʥʠʟʤ ʤʠʢʨʦʙʘʤʠ, 
ʘʢʪʠʚʠʨʫʷ ʪʝʤ ʩʘʤʳʤ ʨʷʜ ʦʪʚʝʪʥʳʭ ʠʤ-
ʤʫʥʥʳʭ ʨʝʘʢʮʠʡ [12]. ʇʨʠʤʝʥʝʥʠʝ ʮʠʧʨʦ-
ʬʣʦʢʩʘʮʠʥʘ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʝʝ ʚʦʟʚʨʘ-
ʱʘʪʴ ʠʟʤʝʥʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢ ʥʦʨʤʘʣʴ-
ʥʳʤ ʟʥʘʯʝʥʠʷʤ. ʄʦʥʦʮʠʪʦʟ ʥʘʠʙʦʣʝʝ ʷʨʢʦ 
ʧʨʦʷʚʠʣʩʷ ʚ ʠʥʬʠʮʠʨʦʚʘʥʥʦʡ ʛʨʫʧʧʝ, ʥʝ 

ʧʦʣʫʯʘʚʰʝʡ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ, ʯʪʦ ʤʦʞʝʪ 
ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʨʘʟʜʨʘʞʘʶʱʝʤ ʚʣʠʷ-
ʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ ʥʘ ʨʝ-
ʪʠʢʫʣʦ-ʵʥʜʦʪʝʣʠʘʣʴʥʫʶ ʩʠʩʪʝʤʫ.  
ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʜʠʥʘʤʠʯʝʩʢʠʝ 

ʩʜʚʠʛʠ ʠʥʜʝʢʩʦʚ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʘʢ-
ʪʠʚʥʦʩʪʠ ʠ ʵʥʜʦʛʝʥʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ, 
ʧʨʠ ʵʪʦʤ ʦʙʥʘʨʫʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 
ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴ-
ʥʳ ʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʟʘʨʘʞʝʥʥʳʭ ʫʪʷʪ, 
ʥʝ ʧʦʣʫʯʘʚʰʠʭ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ. 
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ABSTRACT 
The purpose of this work is to study the 

hematological parameters of ducklings' 
blood in conditions of experimental Staphy-
lococcosis, using the chemotherapeutic drug 
ciprofloxacin, which has a wide spectrum of 
action. Ciprofloxacin has a more active ef-
fect on aerobic gram-negative bacteria, as 
well as on staphylococci. To conduct the 
study, three groups of ducklings were 
formed (I ï control, II and III ï experi-
mental). Experimental infection of ducklings 
of groups II and III with Staphylococcus 
aureus culture was carried out. The day be-
fore and for four days after infection, duck-
lings of group III received ciprofloxacin at a 
dose of 200 mg/l together with water. Blood 
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sampling from all experimental birds was 
carried out on the first, third, sixth, ninth and 
thirteenth days after infection. The parame-
ters of the erythron system, as well as the 
number of leukocytes and the leukocyte for-
mula, were studied, and the leukocyte indi-
ces were calculated. The research results 
indicate a positive effect of ciprofloxacin on 
ducklings in experimental staphylococcal 
infection. The recorded changes in red blood 
counts were reversible, short-term, and did 
not adversely affect the ducklings' physio-
logical condition. As a result of the analysis 
of the data obtained, statistically significant 
changes in white blood parameters in groups 
II and III were noted relative to the control 
group. Experimental infection caused short-
term leukocytosis, which manifested itself in 
all experimental groups. The presence of an 
inflammatory reaction was found, character-
ized by a significant increase in the absolute 
number of pseudoeosinophils and monocytes 
in groups II and III in comparison with the 
control. Nevertheless, the hematological 
parameters of blood in group III were rela-
tively closer to those of the control group. 
Dynamic shifts in the indices of nonspecific 
reactivity and endogenous intoxication are 
most informative and prolonged in experi-
mentally infected ducklings that did not re-
ceive ciprofloxacin. 
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ʈɽʌɽʈɸʊ 
ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʦʙʟʦʨʘ ʷʚʠʣʦʩʴ ʧʦʥʠʤʘʥʠʝ, ʚ ʢʘʢʠʭ 
ʩʠʪʫʘʮʠʷʭ ʙʣʦʢʘʜʘ ʙʝʣʢʘ BRD4 ʜʘʸʪ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝ-
ʚʳʡ ʠʣʠ ʘʥʪʠʬʠʙʨʦʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʘ ʢʦʛʜʘ ʦʥʘ ʤʦʞʝʪ 
ʤʝʰʘʪʴ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ. ɺʳʧʦʣʥʝʥ 
ʮʝʣʝʚʦʡ ʦʙʟʦʨ ʧʫʙʣʠʢʘʮʠʡ ʚ PubMed, Scopus ʠ Web of 
Science ʦʨʠʛʠʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʠ ʢʣʠ-

ʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ. ɺ ʘʥʘʣʠʟ ʚʢʣʶʯʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦ ʨʦʣʠ BRD4 ʚ 
çʩʫʧʝʨʵʥʭʘʥʩʝʨʘʭè ʫʯʘʩʪʢʘʭ ɼʅʂ, ʢʦʪʦʨʳʝ ʫʩʠʣʠʚʘʶʪ ʨʘʙʦʪʫ ʛʝʥʦʚ, ʜʘʥʥʳʝ ʧʦ ʨʝʛʝʥʝ-
ʨʘʮʠʠ ʠ ʬʠʙʨʦʟʫ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʠʥʛʠʙʠʪʦʨʦʚ ʩʝʤʝʡʩʪʚʘ BET ʠ ʜʝʛʨʘ-
ʜʸʨʦʚ BRD4. BRD4 ð ʢʣʶʯʝʚʦʡ ʫʟʝʣ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʘʢʪʠʚʥʦʩʪʴ ʛʝʥʦʚ, ʦʧʨʝʜʝʣʷʶ-
ʱʠʭ çʧʦʚʝʜʝʥʠʝè ʢʣʝʪʢʠ; ʠʟ-ʟʘ ʵʪʦʛʦ ʤʥʦʛʠʝ ʦʧʫʭʦʣʠ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʩʫʧʝʨʵʥʭʘʥʩʝʨʦʚ, 
ʩʪʘʥʦʚʷʪʩʷ ʫʷʟʚʠʤʳʤʠ ʢ ʚʤʝʰʘʪʝʣʴʩʪʚʫ ʚ BRD4. ʅʘʠʙʦʣʝʝ ʫʙʝʜʠʪʝʣʴʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ 
ʵʬʬʝʢʪ ʧʦʢʘʟʘʥ ʧʨʠ ʤʠʝʣʦʬʠʙʨʦʟʝ: ʜʦʙʘʚʣʝʥʠʝ BET-ʠʥʛʠʙʠʪʦʨʘ ʢ ʨʫʢʩʦʣʠʪʠʥʠʙʫ ʧʨʝ-
ʚʦʩʭʦʜʠʪ ʩʪʘʥʜʘʨʪʥʫʶ ʤʦʥʦʪʝʨʘʧʠʶ ʧʦ ʦʩʥʦʚʥʳʤ ʠʩʭʦʜʘʤ. ʇʨʠ ʨʘʢʝ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ 
ʞʝʣʝʟʳ ʢʦʤʙʠʥʘʮʠʠ ʩ BET-ʠʥʛʠʙʠʪʦʨʘʤʠ ʜʘʶʪ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʡ ʩʠʛʥʘʣ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʚ ʦʪʦʙʨʘʥʥʳʭ ʧʦʜʛʨʫʧʧʘʭ, ʪʦʛʜʘ ʢʘʢ ʤʦʥʦʪʝʨʘʧʠʷ ʯʘʩʪʦ ʦʛʨʘʥʠʯʝʥʥʦ ʘʢʪʠʚʥʘ. ʆʜʥʦʚʨʝ-
ʤʝʥʥʦ ʫʤʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʠʪʝʣʴʥʘʷ ʠʣʠ çʪʦʪʘʣʴʥʘʷè ʙʣʦʢʘʜʘ BRD4 ʤʦʞʝʪ ʫʭʫʜʰʘʪʴ 
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ʬʫʥʢʮʠʠ ʪʢʘʥʝʡ, ʛʜʝ ʦʥ ʥʫʞʝʥ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʛʦʤʝʦʩʪʘʟʘ (ʥʘʧʨʠʤʝʨ, ʩʝʨʜʮʘ ʠ ʬʦʨʤʠ-
ʨʫʶʱʝʡʩʷ ʢʦʩʪʥʦʡ ʪʢʘʥʠ), ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʢʦʞʥʦʤ ʬʠʙʨʦʟʝ BET-ʠʥʛʠʙʠʮʠʷ ʫʤʝʥʴʰʘʝʪ 
ʘʢʪʠʚʥʦʩʪʴ ʤʠʦʬʠʙʨʦʙʣʘʩʪʦʚ ʠ ʚʳʨʘʞʝʥʥʦʩʪʴ ʬʠʙʨʦʟʘ. ʉʫʱʝʩʪʚʝʥʝʥ ʠ ʚʳʙʦʨ ʧʦʜʭʦʜʘ: 
ʧʘʥ-BET/BD1-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʨʝʞʠʤʳ ʙʦʣʝʝ ʫʤʝʩʪʥʳ ʚ ʦʥʢʦʣʦʛʠʠ; BD2-ʩʝʣʝʢʪʠʚʥʳʝ 
ð ʧʨʠ ʚʦʩʧʘʣʝʥʠʷʭ ʠ ʬʠʙʨʦʟʝ; PROTAC-ʧʦʜʭʦʜʳ ʧʝʨʩʧʝʢʪʠʚʥʳ, ʥʦ ʪʨʝʙʫʶʪ ʘʜʨʝʩʥʦʡ 
ʜʦʩʪʘʚʢʠ ʠ ʪʱʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɹʣʦʢʘʜʘ BRD4 ʦʧʨʘʚʜʘʥʘ ʪʘʤ, ʛʜʝ ʜʦʤʠ-
ʥʠʨʫʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʘʷ ʩʫʧʝʨʵʥʭʘʥʩʝʨ-ʟʘʚʠʩʠʤʘʷ ʪʨʘʥʩʢʨʠʧʮʠʷ, ʠ ʵʬʬʝʢʪʠʚʥʝʝ ʨʘʙʦʪʘʝʪ 
ʚ ʩʦʩʪʘʚʝ ʧʨʦʜʫʤʘʥʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʠ ʧʨʠ ʙʠʦʤʘʨʢʝʨʥʦʤ ʦʪʙʦʨʝ ʧʘʮʠʝʥʪʦʚ. ɼʣʠʪʝʣʴʥʫʶ 
ʩʠʩʪʝʤʥʫʶ ʵʢʩʧʦʟʠʮʠʶ ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʚ ʬʘʟʘʭ ʘʢʪʠʚʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʢʘʥʝʡ, ʦʪ-
ʜʘʚʘʷ ʧʨʝʜʧʦʯʪʝʥʠʝ ʢʨʘʪʢʠʤ, ʣʦʢʘʣʴʥʳʤ ʠʣʠ ʜʦʤʝʥʥʦ-ʩʝʣʝʢʪʠʚʥʳʤ ʩʭʝʤʘʤ. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ɹʨʦʤʦʜʦʤʝʥ-ʩʦʜʝʨʞʘʱʠʡ ʙʝʣʦʢ 4 

(BRD4) ð ʢʣʶʯʝʚʦʡ çʨʠʜʝʨè ʘʮʝʪʠʣʠʨʦ-
ʚʘʥʥʳʭ ʛʠʩʪʦʥʦʚ ʩʝʤʝʡʩʪʚʘ BET, ʢʦʪʦʨʳʡ 
ʦʨʛʘʥʠʟʫʝʪ ʘʢʪʠʚʥʦʩʪʴ ʩʫʧʝʨʵʥʭʘʥʩʝʨʦʚ 
(ʉʕ), ʩʥʠʤʘʝʪ ʧʘʫʟʫ ʈʅʂ-ʧʦʣʠʤʝʨʘʟʳ II ʠ 
ʪʝʤ ʩʘʤʳʤ ʧʦʜʜʝʨʞʠʚʘʝʪ ʵʢʩʧʨʝʩʩʠʶ ʛʝ-
ʥʦʚ ʢʣʝʪʦʯʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʠ ʦʥʢʦʛʝʥ-
ʥʳʭ ʜʨʘʡʚʝʨʦʚ (ʥʘʧʨʠʤʝʨ, MYC) [1ï3]. 
ʕʪʘ ʜʚʦʡʥʘʷ ʨʦʣʴ, ʪ.ʝ. ʧʦʜʜʝʨʞʢʘ ʥʦʨ-

ʤʘʣʴʥʳʭ ʨʝʛʝʥʝʨʘʪʠʚʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʧʦʜ-
ʧʠʪʢʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʉʕ-ʩʝʪʝʡ ʚ ʦʧʫʭʦ-
ʣʷʭ ð ʜʝʣʘʝʪ BRD4 ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ, ʥʦ 
ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʤʠʰʝʥʴʶ ʩ ʫʟʢʠʤ ʦʢʥʦʤ 
ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʝʣʝʢʪʠʚʥʘʷ ʙʣʦʢʘ-
ʜʘ BRD4 (ʚ ʪ.ʯ. ʧʦ ʜʦʤʝʥʘʤ BD1/BD2) 
ʤʦʞʝʪ ʠʟʙʠʨʘʪʝʣʴʥʦ ʧʦʜʘʚʣʷʪʴ ʦʥʢʦʛʝʥ-
ʥʳʝ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʝ ʫʟʣʳ ʧʨʠ ʙʦʣʝʝ 
ʱʘʜʷʱʝʤ ʚʣʠʷʥʠʠ ʥʘ ʥʦʨʤʘʣʴʥʳʝ ʪʢʘʥʠ, 
ʝʩʣʠ ʫʯʠʪʳʚʘʪʴ ʜʦʟʫ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʠ ʪʢʘ-
ʥʝʚʳʡ ʢʦʥʪʝʢʩʪ [4]. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩʠ-
ʩʪʝʤʥʦʝ ʧʦʜʘʚʣʝʥʠʝ BRD4 ʥʝʩʸʪ ʨʠʩʢʠ 
ʜʣʷ ʨʝʛʝʥʝʨʘʮʠʠ ʠ ʛʦʤʝʦʩʪʘʟʘ. ɺ ʩʝʨʜʮʝ 
ʢʘʨʜʠʦʤʠʦʮʠʪ-ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʫʪʨʘʪʘ 
BRD4 ʫ ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ ʚʝʜʸʪ ʢ ʙʳʩʪ-
ʨʦʡ ʧʦʪʝʨʝ ʩʦʢʨʘʪʠʤʦʩʪʠ ʠ ʤʠʪʦʭʦʥʜʨʠ-
ʘʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʠ, ʪʦʛʜʘ ʢʘʢ ʬʘʨʤʘʢʦʣʦ-
ʛʠʯʝʩʢʘʷ BET-ʠʥʛʠʙʠʮʠʷ ʩʧʦʩʦʙʥʘ ʦʩʣʘʙ-
ʣʷʪʴ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ [5]. 
ɺ ʢʦʞʝ ʠʥʛʠʙʠʨʦʚʘʥʠʝ BET ʧʨʝʜʦʪʚʨʘʱʘ-
ʝʪ ʬʠʙʨʦʟ ʚ bleomycin-ʤʦʜʝʣʠ, ʘ ʚ ʢʦʩʪʥʦʡ 
ʪʢʘʥʠ BRD4, ʥʘʧʨʦʪʠʚ, ʧʦʜʜʝʨʞʠʚʘʝʪ 
ʦʩʪʝʦʛʝʥʥʫʶ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ hBMSC 
[6,7]. 
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʘʥʘ-

ʣʠʟʦʤ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʫʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪʩʷ ʚ 
ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʨʝʞʠʤʘʭ. ʅʘʠʙʦʣʝʝ 
ʧʦʟʜʥʠʝ ʜʘʥʥʳʝ ð ʧʨʠ ʤʠʝʣʦʬʠʙʨʦʟʝ: 

ʜʦʙʘʚʣʝʥʠʝ ʠʥʛʠʙʠʪʦʨʘ BET ʢ ʨʫʢʩʦʣʠʪʠ-
ʥʠʙʫ ʧʨʝʚʦʩʭʦʜʠʣʦ ʩʪʘʥʜʘʨʪ JAK-
ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʧʦ ʢʣʠʥʠʯʝʩʢʠʤ ʠʩʭʦʜʘʤ 
ʠ ʧʨʠʟʥʘʢʘʤ ʤʦʜʠʬʠʢʘʮʠʠ ʟʘʙʦʣʝʚʘʥʠʷ 
(MANIFEST-2; Nature Medicine, 2025) [8].  
ʎʝʣʴ ʦʙʟʦʨʘ: ʢʨʠʪʠʯʝʩʢʠʡ ʨʘʟʙʦʨ, ʢʦ-

ʛʜʘ ʠ ʢʘʢ ʙʣʦʢʘʜʘ BRD4 ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʡ/ʘʥʪʠʬʠʙʨʦʪʠʯʝʩʢʠʡ 
ʵʬʬʝʢʪ ʠ ʚ ʢʘʢʠʭ ʩʠʪʫʘʮʠʷʭ ʦʥʘ ʤʦʞʝʪ 
ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʨʝʛʝʥʝʨʘʮʠʠ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʜʘʥʥʦʛʦ ʘʥʘʣʠʪʠʯʝ-

ʩʢʦʛʦ ʦʙʟʦʨʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʠʩʪʝʤʘʪʠʯʝ-
ʩʢʠʡ ʧʦʠʩʢ ʠ ʘʥʘʣʠʟ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ. 
ʇʦʠʩʢ ʧʫʙʣʠʢʘʮʠʡ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʵʣʝʢ-
ʪʨʦʥʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ Scopus ʠ PubMed. 
ʂʨʠʪʝʨʠʷʤʠ ʚʢʣʶʯʝʥʠʷ ʧʫʙʣʠʢʘʮʠʡ ʷʚʣʷ-
ʣʠʩʴ ʦʨʠʛʠʥʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ 
ʩʪʘʪʴʠ ʠ ʦʙʟʦʨʳ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʚ ʨʝ-
ʮʝʥʟʠʨʫʝʤʳʭ ʞʫʨʥʘʣʘʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 
ʟʘ ʧʝʨʠʦʜ 2000-2023 ʛʛ., ʩʦʜʝʨʞʘʱʠʝ ʵʢʩ-
ʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ in vitro ʠ in vivo 
ʦ ʨʦʣʠ BRD4 ʚ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʢʘʭ. ɹʳʣʠ 
ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʝʭʘʥʠʩʪʠʯʝʩʢʠʝ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ, ʜʘʥʥʳʝ ʧʦ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, 
ʨʝʟʫʣʴʪʘʪʳ ʥʦʢʜʘʫʥʘ/ʥʦʢʘʫʪʘ BRD4, ʧʨʠ-
ʤʝʥʝʥʠʷ ʠʥʛʠʙʠʪʦʨʦʚ BET (ʥʘʧʨʠʤʝʨ, 
JQ1, iBET), ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʷʟʳ-
ʚʘʶʱʠʝ ʬʫʥʢʮʠʠ BRD4 ʩ ʦʥʢʦʛʝʥʝʟʦʤ ʠ 
ʨʝʛʝʥʝʨʘʪʠʚʥʦʡ ʤʝʜʠʮʠʥʦʡ. ʆʪʙʦʨ, ʦʮʝʥ-
ʢʘ ʢʘʯʝʩʪʚʘ, ʩʠʥʪʝʟ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʙʦʙ-
ʱʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʘʚʪʦʨʘʤʠ 
ʦʙʟʦʨʘ. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ɺʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʝ ʧʨʦʬʠʣʠʨʦʚʘ-

ʥʠʝ ʪʨʘʥʩʢʨʠʧʮʠʠ (HiS-NET-seq) ʧʦʢʘʟʘ-
ʣʦ, ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ ʵʥʭʘʥʩʝʨʦʚ ʠ ʮʝʣʝʚʳʭ 
ʛʝʥʦʚ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ BRD4, ʧʨʠ-
ʯʸʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ BRD4 ʚʝʜʸʪ ʢ ʰʠʨʦ-
ʢʦʤʫ ʧʦʜʘʚʣʝʥʠʶ ʪʨʘʥʩʢʨʠʧʮʠʠ ʠʤʝʥʥʦ 
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ʥʘ ʩʫʧʝʨʵʥʭʘʥʩʝʨʥʳʭ ʫʟʣʘʭ ð ʪʝʭ ʩʘʤʳʭ, 
ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʛʝʥʳ ʢʣʝʪʦʯʥʦʡ 
ʠʜʝʥʪʠʯʥʦʩʪʠ ʠ ʦʥʢʦʛʝʥʥʳʝ ʜʨʘʡʚʝʨʳ [9].  
ɺ ʦʥʢʦʪʝʨʘʧʠʠ ʧʨʠ ʤʠʠʝʣʦʬʠʙʨʦʟʝ ʚ 

ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ III 
ʬʘʟʳ MANIFEST-2 ʢʦʤʙʠʥʘʮʠʷ pelabresib 
+ ʨʫʢʩʦʣʠʪʠʥʠʙ ʧʨʝʚʟʦʰʣʘ ʤʦʥʦʪʝʨʘʧʠʶ 
JAK-ʠʥʛʠʙʠʪʦʨʦʤ ʧʦ ʢʣʠʥʠʯʝʩʢʦʡ ʧʦʣʴ-
ʟʝ. ɺ ʪʝʨʘʧʠʠ ʨʘʢʘ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝ-
ʟʳ (ʤʂʈʈʇɾ) ʚ ʬʘʟʝ Ib/IIa ʜʦʙʘʚʣʝʥʠʝ 
ʧʘʥ-BET-ʠʥʛʠʙʠʪʦʨʘ ZEN-3694 ʢ ʵʥʟʘʣʫ-
ʪʘʤʠʜʫ ʫ ʧʨʝʜʣʝʯʝʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʧʦʢʘ-
ʟʘʣʦ ʧʨʠʝʤʣʝʤʫʶ ʧʝʨʝʥʦʩʠʤʦʩʪʴ ʠ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴ (ʦʩʦʙʝʥʥʦ ʚ ʧʦʜʛʨʫʧʧʘʭ ʩ 
ʥʠʟʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ AR-ʩʠʛʥʘʪʫʨʳ), ʯʪʦ 
ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʪʨʘʪʝʛʠʶ ʙʠʦʤʘʨʢʝʨʥʦʛʦ 
ʦʪʙʦʨʘ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʜʣʷ ʧʨʝʦʜʦʣʝ-
ʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʘʥʪʠʘʥʜʨʦʛʝʥʥʦʡ 
ʪʝʨʘʧʠʠ [16]. 
ɻʝʥʝʪʠʯʝʩʢʘʷ ʫʪʨʘʪʘ BRD4 ʚ ʟʨʝʣʳʭ 

ʢʘʨʜʠʦʤʠʦʮʠʪʘʭ ʥʘʨʫʰʘʝʪ ʤʠʪʦʭʦʥʜʨʠ-
ʘʣʴʥʳʡ ʛʦʤʝʦʩʪʘʟ ʠ ʚʝʜʸʪ ʢ ʙʳʩʪʨʦʡ ʜʝ-
ʢʦʤʧʝʥʩʘʮʠʠ ʬʫʥʢʮʠʠ ʩʝʨʜʮʘ [10]. ʌʘʨ-
ʤʘʢʦʣʦʛʠʯʝʩʢʘʷ BET-ʠʥʛʠʙʠʮʠʷ (JQ1) ʚ 
ʤʦʜʝʣʠ bleomycin ʧʨʝʜʦʪʚʨʘʱʘʝʪ 
ʜʝʨʤʘʣʴʥʳʡ ʬʠʙʨʦʟ ʠ ʫʤʝʥʴʰʘʝʪ Ŭ-SMA-
ʧʦʟʠʪʠʚʥʳʝ ʤʠʦʬʠʙʨʦʙʣʘʩʪʳ ʠ ʚʦʩʧʘʣʠ-
ʪʝʣʴʥʫʶ ʠʥʬʠʣʴʪʨʘʮʠʶ ð ʙʣʦʢʘʜʘ BRD4 
ʜʘʸʪ ʘʥʪʠʬʠʙʨʦʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ [11]. ɺ 
hBMSC BRD4 ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʩʪʝʦʛʝʥʝʟʫ 
(ʯʝʨʝʟ ʦʩʴ WNT4 ʠ ʪʦʨʤʦʞʝʥʠʝ NF-əB); 
ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʦʪʘʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴ-
ʥʘʷ ʙʣʦʢʘʜʘ ʚ ʬʘʟʝ ʘʢʪʠʚʥʦʛʦ ʢʦʩʪʝʦʙʨʘ-
ʟʦʚʘʥʠʷ ʥʝʞʝʣʘʪʝʣʴʥʘ [12]. 
ʉʝʣʝʢʪʠʚʥʦʩʪʴ ʧʦ ʜʦʤʝʥʘʤ ʠ ʛʣʫʙʠʥʘ 

ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʨʝʜʝʣʷʶʪ ʙʘʣʘʥʩ 
çɻ ʬʬʝʢʪʠʚʥʦʩʪʴ/ʙʝʟʦʧʘʩʥʦʩʪʴè. BD1-
ʠʥʛʠʙʠʪʦʨʳ ʯʘʱʝ ʬʝʥʦʢʦʧʠʨʫʶʪ ʧʘʥ-
BET-ʵʬʬʝʢʪʳ ʚ ʦʥʢʦʤʦʜʝʣʷʭ, ʪʦʛʜʘ ʢʘʢ 
BD2-ʠʥʛʠʙʠʪʦʨʳ ʧʨʦʷʚʣʷʶʪ ʧʨʝʠʤʫʱʝ-
ʩʪʚʝʥʥʦ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ/
ʘʥʪʠʬʠʙʨʦʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ð ʱʘʜʷ 
ʨʝʛʝʥʝʨʘʮʠʶ [13]. PROTAC-ʜʝʛʨʘʜʸʨʳ 
(ʥʘʧʨʠʤʝʨ, ARV-771) ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦ-
ʣʝʝ ʛʣʫʙʦʢʦʝ ʠ ʫʩʪʦʡʯʠʚʦʝ ʧʦʜʘʚʣʝʥʠʝ 
BRD4-ʟʘʚʠʩʠʤʳʭ ʩʝʪʝʡ ʩ ʨʝʛʨʝʩʩʠʝʡ ʦʧʫ-
ʭʦʣʠ ʚ ʧʨʝʜʢʣʠʥʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ ʨʝʟʠ-
ʩʪʝʥʪʥʦʛʦ ʈʇɾ, ʥʦ ʪʨʝʙʫʶʪ ʦʩʦʙʦʛʦ ʚʥʠ-
ʤʘʥʠʷ ʢ ʪʦʢʩʠʯʥʦʩʪʠ ʠ ʘʜʨʝʩʥʦʡ ʜʦʩʪʘʚʢʝ 
[14]. 
ʉʫʤʤʘʨʥʘʷ ʢʘʨʪʠʥʘ, ʚʳʪʝʢʘʶʱʘʷ ʠʟ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ 
ʪʦʤ, ʯʪʦ BRD4 ʚʳʩʪʫʧʘʝʪ ʥʝ ʧʨʦʩʪʦ 
çʫʩʠʣʠʪʝʣʝʤè ʪʨʘʥʩʢʨʠʧʮʠʠ, ʘ ʮʝʥʪʨʘʣʴ-
ʥʳʤ ʫʟʣʦʤ, ʢʦʪʦʨʳʡ ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʙʦ-
ʪʫ ʩʫʧʝʨʵʥʭʘʥʩʝʨʦʚ, ʦʪ ʢʦʪʨʳʭ ʟʘʚʠʩʷʪ 
ʢʘʢ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʥʢʦʛʝʥʥʳʭ ʧʨʦʛʨʘʤʤ, 
ʪʘʢ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʝʛʝʥʝʨʘʪʠʚʥʳʭ ʩʝʪʝʡ 
ʪʢʘʥʝʡ; ʧʦʵʪʦʤʫ ʣʶʙʘʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʘʷ 
ʠʥʪʝʨʚʝʥʮʠʷ ʚ BRD4 ʥʝʠʟʙʝʞʥʦ ʙʘʣʘʥʩʠ-
ʨʫʝʪ ʤʝʞʜʫ ʞʝʣʘʪʝʣʴʥʦʡ ʩʫʧʨʝʩʩʠʝʡ ʧʘ-
ʪʦʣʦʛʠʯʝʩʢʠʭ ʫʟʣʦʚ ʠ ʨʠʩʢʦʤ ʧʦʜʨʳʚʘ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʛʦʤʝʦʩʪʘʟʘ, ʦʩʦʙʝʥʥʦ ʚ 
ʫʩʣʦʚʠʷʭ ʘʢʪʠʚʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʢʘ-
ʥʝʡ [9ï12,13]. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 
ʨʝʟʫʣʴʪʘʪʳ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʧʨʦ-
ʬʠʣʠʨʦʚʘʥʠʷ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʛʜʝ ʚʤʝʰʘ-
ʪʝʣʴʩʪʚʦ BRD4 ʜʠʩʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 
çʛʣʫʰʠʪè ʩʫʧʝʨʵʥʭʘʥʩʝʨʥʳʝ ʤʦʜʫʣʠ, ʘ 
ʪʘʢʞʝ ʜʦʤʝʥʥʘʷ ʩʝʣʝʢʪʠʚʥʦʩʪʴ BET-
ʙʝʣʢʦʚ: BD1 ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ çʜʝʨʞʠʪè 
ʢʦʥʩʪʠʪʫʪʠʚʥʳʝ ʫʟʣʳ ʠ ʦʥʢʦʛʝʥʥʫʶ ʵʢʩ-
ʧʨʝʩʩʠʶ, ʪʦʛʜʘ ʢʘʢ BD2 ʢʨʠʪʠʯʝʥ ʜʣʷ 
ʠʥʜʫʮʠʨʫʝʤʳʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʦʪʚʝʪʦʚ, 
ʯʪʦ ʣʦʛʠʯʥʦ ʩʤʝʱʘʝʪ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ 
ʧʨʠʦʨʠʪʝʪʳ ð BD1/ʧʘʥ-BET ʜʣʷ ʦʧʫʭʦ-
ʣʝʡ ʩ ʚʳʨʘʞʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʦʪ ʉʕ ʠ 
BD2-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʨʝʞʠʤʳ ʜʣʷ ʧʨʦ-
ʮʝʩʩʦʚ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚʦʩʧʘʣʠʪʝʣʴʥʦ-
ʬʠʙʨʦʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ [9, 13]. 
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʦʡ 

ʨʘʟʥʠʮʘ ʤʝʞʜʫ çʩʠʛʥʘʣʦʤè ʠ çʨʝʘʣʴʥʦʡ 
ʧʦʣʴʟʦʡè ʚ ʢʣʠʥʠʢʝ: ʧʨʠ ʤʠʝʣʦʬʠʙʨʦʟʝ 
ʢʦʤʙʠʥʘʮʠʷ ʩ ʨʫʢʩʦʣʠʪʠʥʠʙʦʤ ʦʙʝʩʧʝʯʠ-
ʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʝʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ 
ʧʦʢʘʟʘʪʝʣʝʡ (ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʩʝʣʝ-
ʟʸʥʢʠ, ʩʥʠʞʝʥʠʝ ʩʠʤʧʪʦʤʘʪʠʢʠ), ʥʦ ʠ 
ʧʨʠʟʥʘʢʦʚ ʤʦʜʠʬʠʢʘʮʠʠ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠ-
ʥʳ ʙʦʣʝʟʥʠ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʘʜʨʝʩʥʦʝ 
ʧʦʜʘʚʣʝʥʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʨʘʥʩʢʨʠʧ-
ʮʠʦʥʥʦʛʦ ʜʨʘʡʚʘ ʥʘ ʬʦʥʝ JAK-
ʠʥʛʠʙʠʨʦʚʘʥʠʷ; ʧʨʠ ʵʪʦʤ ʧʨʦʬʠʣʴ ʪʦʢ-
ʩʠʯʥʦʩʪʠ ʦʩʪʘʸʪʩʷ ʦʞʠʜʘʝʤʳʤ ʠ ʧʨʦʷʚʣʷ-
ʝʪʩʷ ʘʥʝʤʠʝʡ, ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʝʡ, ʯʪʦ 
ʢʦʩʚʝʥʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʜʦʩʪʠʞʠʤʦʩʪʴ 
ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʦʢʥʘ ʧʨʠ ʢʦʤʙʠʥʠʨʦ-
ʚʘʥʥʳʭ ʵʢʩʧʦʟʠʮʠʷʭ [15]. ɺ ʦʧʫʭʦʣʷʭ (ʥʘ 
ʧʨʠʤʝʨʝ ʤʂʈʈʇɾ) ʥʘʙʣʶʜʘʝʪʩʷ ʚʦʩʧʨʦ-
ʠʟʚʦʜʠʤʳʡ çʩʠʛʥʘʣè ɻʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ 
ʜʦʙʘʚʣʝʥʠʠ ZEN-3694 ʢ ʘʥʪʠʘʥʜʨʦʛʝʥʥʦʡ 
ʪʝʨʘʧʠʠ, ʧʨʠʯʸʤ ʥʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ 
ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʦʜʛʨʫʧʧʘʭ ʩ ʥʠʟʢʦʡ AR-
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ʘʢʪʠʚʥʦʩʪʴʶ ð ʪʦ ʝʩʪʴ ʪʘʤ, ʛʜʝ ʦʧʫʭʦʣʴ 
ʤʝʥʴʰʝ çʜʝʨʞʠʪʩʷè ʥʘ ʢʣʘʩʩʠʯʝʩʢʦʤ AR-
ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʤ ʢʦʥʪʫʨʝ ʠ ʙʦʣʴʰʝ ʫʷʟ-
ʚʠʤʘ ʢ ʩʫʧʨʝʩʩʠʠ ʉʕ-ʫʟʣʦʚ, ʯʪʦ ʚʥʦʚʴ 
ʧʦʜʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʠʦʤʘʨʢʝʨʥʦ-
ʛʦ ʦʪʙʦʨʘ ʠ ʨʘʮʠʦʥʘʣʴʥʳʭ ʢʦʤʙʠʥʘʮʠʡ 
[16]. ʊʘʢ ʚʳʩʪʨʘʠʚʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠʡ 
ʧʨʠʥʮʠʧ: ʯʝʤ ʚʳʨʘʞʝʥʥʝʝ ʟʘʚʠʩʠʤʦʩʪʴ 
ʦʧʫʭʦʣʠ ʦʪ ʩʫʧʝʨʵʥʭʘʥʩʝʨʥʳʭ ʩʝʪʝʡ (ʠ 
ʯʝʤ ʙʦʣʝʝ ʨʘʟʦʙʱʝʥʳ ʜʦʤʠʥʠʨʫʶʱʠʝ 
ʜʨʘʡʚʝʨʳ ʩʠʛʥʘʣʴʥʦ-ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʡ 
ʦʩʠ), ʪʝʤ ʚʳʰʝ ʰʘʥʩʳ ʧʦʣʫʯʠʪʴ ʢʣʠʥʠʯʝ-
ʩʢʫʶ ʧʦʣʴʟʫ ʦʪ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ BRD4 ð 
ʥʦ ʩʢʦʨʝʝ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ 
ʨʝʞʠʤʦʚ, ʯʝʤ ʚ ʚʠʜʝ ʤʦʥʦʪʝʨʘʧʠʠ [9, 13, 
15ï16]. 
ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʘʢʦʧʣʝʥʥʳʝ ʜʘʥ-

ʥʳʝ ʧʦ ʨʝʛʝʥʝʨʘʮʠʠ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠ-
ʨʫʶʪ ʫʟʦʩʪʴ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʦʢʥʘ ʜʣʷ 
ʩʠʩʪʝʤʥʦʡ ʠ ʛʣʫʙʦʢʦʡ (ʪʦʪʘʣʴʥʦʡ) ʙʣʦʢʘ-
ʜʳ BRD4: ʢʘʨʜʠʦʤʠʦʮʠʪʘʨʥʳʡ ʛʦʤʝʦʩʪʘʟ 
ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʧʦʣʥʦʡ ʫʪʨʘʪʝ BRD4 (ʥʘ 
ʫʨʦʚʥʝ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ 
ʠ ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ), ʯʪʦ ʜʠʢʪʫʝʪ 
ʦʩʪʦʨʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʜʣʠʪʝʣʴ-
ʥʳʭ ʵʢʩʧʦʟʠʮʠʷʭ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʢʘʨʜʠʘʣʴ-
ʥʳʤʠ ʨʠʩʢʘʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʜʝʨʤʘʣʴ-
ʥʦ-ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝ-
ʩʢʘʷ ʠʥʛʠʙʠʮʠʷ BET ʩʧʦʩʦʙʥʘ ʵʬʬʝʢʪʠʚ-
ʥʦ ʨʘʟʨʳʚʘʪʴ ʬʠʙʨʦʪʠʯʝʩʢʠʝ ʧʝʪʣʠ 
(ʫʤʝʥʴʰʝʥʠʝ ʪʦʣʱʠʥʳ ʜʝʨʤʳ, Ŭ-SMA-
ʧʦʟʠʪʠʚʥʳʭ ʤʠʦʬʠʙʨʦʙʣʘʩʪʦʚ ʠ ʚʦʩʧʘʣʠ-
ʪʝʣʴʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ ʚ bleomycin-
ʤʦʜʝʣʠ) [10,11]. ɽʱʸ ʙʦʣʝʝ ʪʦʥʢʠʡ ʙʘʣʘʥʩ 
ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ: BRD4 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʩʪʝʦʛʝʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠ-
ʨʦʚʢʝ hBMSC ʯʝʨʝʟ ʦʩʴ WNT4/NF-əB, ʠ, 
ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʣʥʘʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴ-
ʥʘʷ ʙʣʦʢʘʜʘ ʚ ʬʘʟʝ ʘʢʪʠʚʥʦʛʦ ʦʩʪʝʦʛʝʥʝʟʘ 
ʥʝʞʝʣʘʪʝʣʴʥʘ, ʪʦʛʜʘ ʢʘʢ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ 
ʨʝʞʠʤʳ ʪʝʦʨʝʪʠʯʝʩʢʠ ʤʦʛʫʪ ʩʦʭʨʘʥʠʪʴ 
ʨʝʛʝʥʝʨʘʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʦʜʥʦʚʨʝʤʝʥ-
ʥʦ ʧʦʜʘʚʣʷʷ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ 
ʠʣʠ ʬʠʙʨʦʟ [12]. ɺ ʩʫʤʤʝ ʵʪʦ ʦʟʥʘʯʘʝʪ, 
ʯʪʦ ʥʝ ʪʦʣʴʢʦ çʩʠʣʘ ʫʜʘʨʘè, ʥʦ ʠ çʪʦʯʢʘ 
ʧʨʠʣʦʞʝʥʠʷè (ʜʦʤʝʥʥʘʷ ʩʝʣʝʢʪʠʚʥʦʩʪʴ, 
ʜʣʠʪʝʣʴʥʦʩʪʴ, ʣʦʢʘʣʴʥʦʩʪʴ) ʦʧʨʝʜʝʣʷʶʪ 
ʢʣʠʥʠʯʝʩʢʠʡ ʠʩʭʦʜ [10ï12]. 
ɺʳʙʦʨ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʤʦʜʘʣʴʥʦʩʪʠ 

ʪʘʢʞʝ ʜʦʣʞʝʥ ʧʦʜʯʠʥʷʪʴʩʷ ʧʨʠʥʮʠʧʫ 
çʜʦʩʪʘʪʦʯʥʦ, ʥʦ ʥʝ ʯʨʝʟʤʝʨʥʦè: BD1-

ʩʝʣʝʢʪʠʚʥʳʝ ʠʥʛʠʙʠʪʦʨʳ ʬʝʥʦʢʦʧʠʨʫʶʪ 
ʧʘʥ-BET-ʵʬʬʝʢʪʳ ʥʘ ʦʥʢʦʛʝʥʥʳʝ ʩʝʪʠ ʠ 
ʧʦʵʪʦʤʫ ʧʝʨʩʧʝʢʪʠʚʥʳ ʪʘʤ, ʛʜʝ ʢʨʠʪʠʯʥʳ 
ʢʦʥʩʪʠʪʫʪʠʚʥʳʝ ʉʕ-ʫʟʣʳ, ʪʦʛʜʘ ʢʘʢ BD2-
ʩʝʣʝʢʪʠʚʥʦʩʪʴ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʧʦʟʚʦ-
ʣʷʝʪ ʜʦʙʠʚʘʪʴʩʷ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 
ʠ ʘʥʪʠʬʠʙʨʦʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʩ ʤʝʥʴ-
ʰʠʤ ʜʘʚʣʝʥʠʝʤ ʥʘ ʨʝʛʝʥʝʨʘʮʠʶ; ʥʘʧʨʦ-
ʪʠʚ, PROTAC-ʜʝʛʨʘʜʸʨʳ BRD4 (ʪʠʧʘ 
ARV-771), ʦʙʝʩʧʝʯʠʚʘʷ ʛʣʫʙʦʢʦʝ ʠ ʫʩʪʦʡ-
ʯʠʚʦʝ çʚʳʢʣʶʯʝʥʠʝè BET-ʩʝʪʠ ʠ ʨʝʛʨʝʩ-
ʩʠʶ ʦʧʫʭʦʣʝʚʳʭ ʤʦʜʝʣʝʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 
ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʘʜʨʝʩʥʫʶ ʜʦ-
ʩʪʘʚʢʫ ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ ʪʦʢʩʠʯʥʦʩʪʠ [13ï
14]. ʉ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʪʦʨʦʥʳ ʵʪʦ ʪʨʘʥʩ-
ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʨʝʞʠʤʦʚ 
çʧʫʣʴʩ-ʠʥʛʠʙʠʨʦʚʘʥʠʷè ʠʣʠ ʣʦʢʘʣʴʥʦʡ 
ʵʢʩʧʦʟʠʮʠʠ, ʛʜʝ ʛʣʫʙʠʥʘ ʵʬʬʝʢʪʘ ʜʦʩʪʘ-
ʪʦʯʥʘ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ ʦʥʢʦʧʨʦʛʨʘʤʤ, ʥʦ 
ʚʨʝʤʷ ʵʢʩʧʦʟʠʮʠʠ ʠ ʪʢʘʥʝʚʘʷ ʩʝʣʝʢʪʠʚ-
ʥʦʩʪʴ ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʦ-
ʮʝʩʩʳ ʨʝʛʝʥʝʨʘʮʠʠ; ʢʣʠʥʠʯʝʩʢʠ ʵʪʦ ʩʦʯʝ-
ʪʘʝʪʩʷ ʩ ʙʠʦʤʘʨʢʝʨʥʳʤ ʦʪʙʦʨʦʤ 
(ʩʠʛʥʘʪʫʨʳ ʉʕ-ʟʘʚʠʩʠʤʦʩʪʠ, ʪʨʘʥʩʢʨʠʧ-
ʮʠʦʥʥʳʝ ʧʨʦʬʠʣʠ ʜʨʘʡʚʝʨʦʚ) ʠ ʩʦʯʝʪʘʥʠ-
ʝʤ ʩ ʪʘʨʛʝʪʘʤʠ, ʫʩʪʨʘʥʷʶʱʠʤʠ 
çʨʝʟʝʨʚʥʳʝ ʧʫʪʠè (ʥʘʧʨʠʤʝʨ, JAK ʚ ʤʠʝ-
ʣʦʬʠʙʨʦʟʝ, AR-ʦʩʴ ʚ ʈʇɾ) [13, 15,16]. 
ʂʨʦʤʝ ʪʦʛʦ, ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʤʦʜʝʣʝʡ ʠ 

ʢʦʥʝʯʥʳʭ ʪʦʯʝʢ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʥʦʩʠʪʴ 
ʨʝʟʫʣʴʪʘʪʳ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ, 
ʧʨʦʚʝʜʝʥʥʳʭ in vitro ʠ in vivo ʩ ʫʯʘʩʪʠʝʤ 
ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, ʥʘ ʪʘʨʛʝʪʥʳʭ 
ʞʠʚʦʪʥʳʭ, ʘ ʩʫʨʨʦʛʘʪʥʳʝ ʤʘʨʢʝʨʳ 
çʧʦʧʘʜʘʥʠʷ ʚ ʮʝʣʴè (ʥʘʧʨʠʤʝʨ, ʪʨʘʥ-
ʩʢʨʠʧʪʦʤʥʳʝ ʩʠʛʥʘʪʫʨʳ ʉʕ-ʘʢʪʠʚʥʦʩʪʠ) 
ʧʦʢʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʳ; ʪʝʤ 
ʥʝ ʤʝʥʝʝ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʥʘʧʨʘʚʣʝʥʥʦ-
ʩʪʠ ʵʬʬʝʢʪʦʚ ð ʦʪ ʧʦʜʘʚʣʝʥʠʷ ʪʨʘʥ-
ʩʢʨʠʧʮʠʠ ʥʘ ʩʫʧʝʨʵʥʭʘʥʩʝʨʘʭ ʜʦ ʢʣʠʥʠ-
ʯʝʩʢʠʭ ʫʣʫʯʰʝʥʠʡ ʩ ʧʦʜʪʚʝʨʞʜʸʥʥʳʤ 
ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʜʨʘʡʚʦʤ ð ʫʢʘʟʳʚʘʝʪ, 
ʯʪʦ ʜʘʣʴʥʝʡʰʠʡ ʧʨʦʛʨʝʩʩ ʟʘʚʠʩʠʪ ʥʝ ʦʪ 
çʝʱʸ ʦʜʥʦʛʦè ʧʘʥ-BET-ʠʥʛʠʙʠʪʦʨʘ, ʘ ʦʪ 
ʪʦʯʥʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʧʘʮʠʝʥʪʦʚ, ʧʦʜʙʦ-
ʨʘ ʜʦʤʝʥʥʦʡ/ʤʦʜʘʣʴʥʦʡ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʠ 
ʨʘʟʫʤʥʦʛʦ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʩ ʫʯʸʪʦʤ ʪʢʘ-
ʥʝʚʦʡ ʬʠʟʠʦʣʦʛʠʠ ʠ ʬʘʟʳ ʟʘʙʦʣʝʚʘʥʠʷ 
[9,16]. 
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ɺʓɺʆɼʓ / CONCLUSION 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʘʥʥʳʭ 

ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ BRD4 ̫ʚʣʷʝʪʩʷ ʮʝʥ-
ʪʨʘʣʴʥʳʤ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤ ʠʥʪʝʛʨʘʪʦʨʦʤ 
ʩʫʧʝʨʵʥʭʘʥʩʝʨʥʳʭ ʩʝʪʝʡ, ʦʪ ʢʦʪʦʨʳʭ ʟʘ-
ʚʠʩʷʪ ʢʘʢ ʦʥʢʦʛʝʥʥʳʝ ʜʨʘʡʚʝʨʳ, ʪʘʢ ʠ 
ʨʝʛʝʥʝʨʘʪʠʚʥʳʝ ʧʨʦʛʨʘʤʤʳ ʥʦʨʤʘʣʴʥʳʭ 
ʪʢʘʥʝʡ. ʉʝʣʝʢʪʠʚʥʘʷ ʙʣʦʢʘʜʘ ʩʧʦʩʦʙʥʘ 
ʠʟʙʠʨʘʪʝʣʴʥʦ ʧʦʜʘʚʣʷʪʴ ʉʕ-ʟʘʚʠʩʠʤʳʝ 
ʦʥʢʦʢʦʥʪʫʨʳ, ʥʦ ʪʨʝʙʫʝʪ ʪʦʯʥʦʛʦ ʜʦʟʦ-
ʚʨʝʤʝʥʥʦʛʦ ʠ ʪʢʘʥʝʚʦʛʦ ʢʦʥʪʨʦʣʷ, ʯʪʦʙʳ 
ʥʝ ʧʦʜʦʨʚʘʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʛʦʤʝʦʩʪʘʟ 
[9,13]. ʅʘʠʙʦʣʴʰʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ 
ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʩ ʧʦʜʪʚʝʨʞʜʸʥʥʳʤ 
ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʤ ʜʨʘʡʚʦʤ ʠ ʨʘʮʠʦʥʘʣʴ-
ʥʳʤʠ ʢʦʤʙʠʥʘʮʠʷʤʠ: ʧʨʠ ʤʠʝʣʦʬʠʙʨʦʟʝ 
ʜʦʙʘʚʣʝʥʠʝ pelabresib ʢ ʨʫʢʩʦʣʠʪʠʥʠʙʫ 
ʧʨʝʚʦʩʭʦʜʠʪ ʩʪʘʥʜʘʨʪ JAK-
ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʧʦ ʢʣʶʯʝʚʳʤ ʠʩʭʦʜʘʤ, 
ʪʦʛʜʘ ʢʘʢ ʚ ʤʂʈʈʇɾ ʧʘʥ-BET-ʠʥʛʠʙʠʪʦʨ 
ZEN-3694 ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʘʥʪʠʘʥʜʨʦʛʝʥʥʦʡ 
ʪʝʨʘʧʠʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʡ 
ʩʠʛʥʘʣ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʙʠʦʤʘʨʢʝʨʥʦ 
ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʦʜʛʨʫʧʧʘʭ; ʚʤʝʩʪʝ ʵʪʦ 
ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʦʤʙʠʥʘʮʠʠ, ʧʦʜʦʙʨʘʥʥʳʝ 
ʧʦ ʙʠʦʤʘʨʢʝʨʘʤ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʤʦʥʦ-
ʪʝʨʘʧʠʠ [15,16]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʪʢʘʥʝʩʧʝ-
ʮʠʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʨʝʜʫʧʨʝʞʜʘʶʪ ʦ 
ʫʟʢʦʤ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʤ ʦʢʥʝ: ʧʦʣʥʘʷ ʙʣʦ-
ʢʘʜʘ BRD4 ʥʝʙʣʘʛʦʧʨʠʷʪʥʘ ʜʣʷ ʢʘʨʜʠʦ-
ʤʠʦʮʠʪʘʨʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ ʠ ʘʢʪʠʚʥʦʛʦ 
ʦʩʪʝʦʛʝʥʝʟʘ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʬʠʙʨʦʟʝ ʢʦʞʠ 
BET-ʠʥʛʠʙʠʮʠʷ ʜʘʸʪ ʚʳʨʘʞʝʥʥʳʡ ʘʥʪʠ-
ʬʠʙʨʦʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ð ʯʪʦ ʜʠʢʪʫʝʪ 
ʚʳʙʦʨ ʱʘʜʷʱʠʭ ʵʢʩʧʦʟʠʮʠʡ, ʣʦʢʘʣʴʥʦʡ 
ʜʦʩʪʘʚʢʠ ʠ ʜʦʤʝʥʥʦʡ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʧʨʠ 
ʚʦʩʧʘʣʠʪʝʣʴʥʦ-ʬʠʙʨʦʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʥʠ-
ʷʭ [10ï12]. 
ʇʨʘʢʪʠʯʝʩʢʠ ʵʪʦ ʦʟʥʘʯʘʝʪ ʩʣʝʜʫʶʱʝʝ:  
1) ʜʣʷ ʦʧʫʭʦʣʝʡ ʩ ʚʳʨʘʞʝʥʥʦʡ ʉʕ-

ʟʘʚʠʩʠʤʦʩʪʴʶ ʮʝʣʝʩʦʦʙʨʘʟʥʳ ʧʘʥ-BET/
BD1-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʩʪʨʘʪʝʛʠʠ ʚ ʩʦʩʪʘ-
ʚʝ ʢʦʤʙʠʥʘʮʠʡ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ 
çʨʝʟʝʨʚʥʳʝ ʧʫʪʠè (JAK-ʦʩʴ ʚ ʄʌ, AR-ʦʩʴ 
ʚ ʈʇɾ);  
2) ʜʣʷ ʩʦʩʪʦʷʥʠʡ, ʛʜʝ ʚʘʞʝʥ ʧʨʦʪʠʚʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ/ʘʥʪʠʬʠʙʨʦʪʠʯʝʩʢʠʡ ʵʬ-
ʬʝʢʪ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʨʝʛʝʥʝʨʘʮʠʠ, ʧʨʠʦ-
ʨʠʪʝʪʥʳ BD2-ʩʝʣʝʢʪʠʚʥʳʝ ʨʝʞʠʤʳ;  
3) PROTAC-ʜʝʛʨʘʜʸʨʳ ʫʤʝʩʪʥʳ ʧʨʠ 

ʥʘʣʠʯʠʠ ʘʜʨʝʩʥʦʡ ʜʦʩʪʘʚʢʠ ʠ ʩʪʨʦʛʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʪʦʢʩʠʯʥʦʩʪʠ, ʫʯʠʪʳʚʘʷ ʠʭ 
ʛʣʫʙʠʥʫ ʧʦʜʘʚʣʝʥʠʷ BRD4-ʩʝʪʝʡ 
[13,14,15,16]. 
ʂʣʶʯʝʚʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʩʘʛʦʜʥʷʰ-

ʥʠʡ ʜʝʥʴ ð ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʤʦʜʝʣʝʡ ʠ 
ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʙʠʦʤʘʨʢʝ-
ʨʦʚ çʧʦʧʘʜʘʥʠʷ ʚ ʮʝʣʴè ð ʟʘʜʘʶʪ ʧʦʚʝʩʪ-
ʢʫ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʩʪʘʥʜʘʨʪʠ-
ʟʠʨʦʚʘʪʴ ʩʠʛʥʘʪʫʨʳ ʉʕ-ʟʘʚʠʩʠʤʦʩʪʠ, ʚʘ-
ʣʠʜʠʨʦʚʘʪʴ ʨʝʞʠʤʳ çʧʫʣʴʩ-
ʠʥʛʠʙʠʨʦʚʘʥʠʷè ʠ ʣʦʢʘʣʴʥʦʡ ʜʦʩʪʘʚʢʠ ʠ 
ʧʨʦʚʦʜʠʪʴ ʧʨʦʩʧʝʢʪʠʚʥʳʝ ʙʠʦʤʘʨʢʝʨ-
ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʠʩʧʳʪʘʥʠʷ. ɺ ʮʝʣʦʤ 
ʦʪʚʝʪ ʥʘ ʧʦʩʪʘʚʣʝʥʥʫʶ ʮʝʣʴ ʬʦʨʤʫʣʠʨʫ-
ʝʪʩʷ ʪʘʢ: ʙʣʦʢʠʨʦʚʘʪʴ BRD4 ʨʘʮʠʦʥʘʣʴʥʦ 
ʪʘʤ, ʛʜʝ ʜʦʤʠʥʠʨʫʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʘʷ ʉʕ-
ʟʘʚʠʩʠʤʘʷ ʪʨʘʥʩʢʨʠʧʮʠʷ (ʨʘʢ/ʬʠʙʨʦʟ) ʠ 
ʛʜʝ ʢʦʤʙʠʥʘʮʠʠ ʧʦʟʚʦʣʷʶʪ ʨʘʩʰʠʨʠʪʴ 
ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʦʢʥʦ, ʠʟʙʝʛʘʷ ʜʣʠʪʝʣʴ-
ʥʦʡ ʩʠʩʪʝʤʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʚ ʬʘʟʘʭ ʘʢʪʠʚ-
ʥʦʡ ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ [9ï16]. 
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logical tissue regeneration. A targeted search 
of PubMed, Scopus, and Web of Science 
identified original research and clinical tri-
als. We included studies on BRD4 function 
at super-enhancers (genomic regions that 
strongly amplify gene transcription), data on 
regeneration and fibrosis, and reports on 
BET inhibitors and BRD4 degraders. BRD4 
is a key node sustaining the activity of genes 
that determine cellular ñbehaviorò; conse-
quently, tumors dependent on super-
enhancers are vulnerable to BRD4-directed 
interventions. The most convincing clinical 
effect has been shown in myelofibrosis: add-
ing a BET inhibitor to ruxolitinib outper-
forms standard monotherapy on major end-
points. In prostate cancer, combinations with 
BET inhibitors show a reproducible signal of 
efficacy in selected subgroups, whereas BET 
monotherapy in solid tumors is often only 
modestly active. At the same time, pro-
longed or ñtotalò BRD4 blockade can impair 
functions of tissues that require BRD4 for 
homeostasis (e.g., the heart and actively 
forming bone), while BET inhibition reduces 
myofibroblast activity and dermal fibrosis in 
preclinical models. Modality matters: pan-
BET/BD1-oriented regimens are more ap-
propriate in oncology; BD2-selective strate-
gies fit inflammatory/fibrotic contexts; 
PROTAC-based approaches are promising 
but require targeted delivery and careful 
safety monitoring. BRD4 inhibition is justi-
fied where pathological super-enhancerï
dependent transcription predominates and is 
more effective as part of well-designed com-
bination regimens with biomarker-guided 
patient selection. Prolonged systemic expo-
sure should be avoided during active tissue 
repair, favoring short, local, and/or domain-
selective regimens. 
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ʂɸʄʅʗ ʋ ʉʆɹɸʂ 
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ʥʘʯʘʣʴʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʠ ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ; 
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1 ʌɻɹʆʋ ɺʆ ɺʘʚʠʣʦʚʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

2 ʌɻɹʆʋ ɺʆ ʄɻɸɺʄʠɹ ï ʄɺɸ ʠʤʝʥʠ ʂ.ʀ. ʉʢʨʷʙʠʥʘ 
3 ʌɻɹʆʋ ɺʆ ʉʘʨʘʪʦʚʩʢʠʡ ɻʄʋ ʠʤ. ɺ. ʀ. ʈʘʟʫʤʦʚʩʢʦʛʦ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ 
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ʈɽʌɽʈɸʊ  
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʥʘʪʠʚʥʦʛʦ ʥʘʟʫʙʥʦʛʦ ʢʘʤʥʷ ʫ ʩʦ-
ʙʘʢ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ ʠ ʚʝʪʝ-
ʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʌɻɹʆʋ ɺʆ ɺʘʚʠʣʦʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʥʘ 
ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʠ ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 
ʩʨʝʜʩʪʚ ʌɻɹʆʋ ɺʆ ʉʘʨʘʪʦʚʩʢʠʡ ɻʄʋ ʠʤ. ɺ. ʀ. ʈʘʟʫʤʦʚʩʢʦʛʦ ʄʠʥʟʜʨʘʚʘ 
ʈʦʩʩʠʠ ʠ ʢʘʬʝʜʨʝ ʘʥʘʪʦʤʠʠ ʠ ʛʠʩʪʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʠʤʝʥʠ ʧʨʦʬʝʩʩʦʨʘ ɸ.ʌ. 

ʂʣʠʤʦʚʘ ʌɻɹʆʋ ɺʆ ʄɻɸɺʄʠɹ ï ʄɺɸ ʠʤʝʥʠ ʂ.ʀ. ʉʢʨʷʙʠʥʘ. ʆʙʲʝʢʪʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʩʣʫʞʠʣʠ ʩʦʙʘʢʠ (n=300) ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʩʷ ʥʘʪʠʚʥʳʡ ʥʘʟʫʙʥʳʡ 
ʢʘʤʝʥʴ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʘʣʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʷ ʩʘʥʘʮʠʠ ʟʫʙʦʯʝʣʶʩʪʥʦʡ ʩʠʩʪʝʤʳ ʫ ʩʦʙʘʢ ʚ 
ʚʝʪʝʨʠʥʘʨʥʦʡ ʢʣʠʥʠʢʝ çʎʝʥʪʨʘʣʴʥʘʷ ʥʘ ʄʦʩʢʦʚʩʢʦʡè (ʛ. ʉʘʨʘʪʦʚ). ʇʨʠʤʝʥʷʣʠ ʣʘʙʦʨʘ-
ʪʦʨʥʳʡ ʤʝʪʦʜ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, 
ʢʦʪʦʨʳʡ ʫʩʪʘʥʦʚʠʣ ʨʘʟʥʦʦʙʨʘʟʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʥʝʨʘʣʴʥʳʭ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʦʙʨʘʟʦʚʘ-
ʥʠʡ. ʊʘʢ, ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʦʩʪʠʛʘʣ ʢʘʣʴʮʠʡ - 384,67Ñ6,51 ʤʛ/ʛ ʠ ʫʛʣʝʢʠʩʣʳʡ 
ʛʘʟ - 154,84Ñ2,56 ʤʛ/ʛ, ʘ ʤʠʥʠʤʘʣʴʥʳʭ ï ʬʦʩʬʦʨ - 1,15Ñ0,02 ʤʛ/ʛ ʠ ʬʪʦʨʠʜ-ʠʦʥʳ - 
0,23Ñ0,04 ʤʛ/ʛ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʥʘ ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʥʘʟʫʙʥʦʛʦ ʢʘʤʥʷ ʩʧʦʩʦʙʥʦ 
ʚʣʠʷʪʴ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʝ ʢʘʢ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ, ʚʨʝʤʷ 
ʥʘʭʦʞʜʝʥʠʷ ʜʘʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʫʙʦʚ, ʩʪʝʧʝʥʴ ʝʛʦ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, 
ʚʦʟʨʘʩʪ ʞʠʚʦʪʥʦʛʦ, ʧʦʨʦʜʘ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʪʠʧ ʛʦʣʦʚʳ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘʤʠ ʜʘʥ-
ʥʳʝ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʵʢʩʪʨʘʧʦʣʷʮʠʦʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʩʦ-
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ʟʜʘʪʴ ʙʦʣʝʝ ʧʦʣʥʫʶ ʢʘʨʪʠʥʫ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʥʘʟʫʙʥʦʛʦ ʢʘʤʥʷ ʫ ʩʦʙʘʢ, ʯʪʦ ʚʘʞʥʦ 
ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʩʘʥʘʮʠʠ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʀʟʫʯʝʥʠʝ ʙʠʦʛʝʥʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ 

ʤʠʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩ ʤʠʢʨʦʬʣʦʨʦʡ 
ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ, ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʬʫʥ-
ʜʘʤʝʥʪʘʣʴʥʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʡ ʚʝʪʝʨʠ-
ʥʘʨʥʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ [8, 10-15]. ʂ ʦʙʲʝʢ-
ʪʘʤ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʥʦʩʷʪʩʷ ʙʠʦʤʠ-
ʥʝʨʘʣʳ, ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʦ ʩ 
ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴʶ ʦʨʛʘʥʠʟʤʘ [1]. ɺ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫ ʯʝʣʦʚʝʢʘ ʥʘʩʯʠʪʳʚʘʶʪ 
ʧʦʨʷʜʢʘ 200 ʙʠʦʤʠʥʝʨʘʣʦʚ, ʩʦʜʝʨʞʘʱʠʭ-
ʩʷ ʚ ʥʘʟʫʙʥʦʤ ʢʘʤʥʝ [2, 3]. ʆʜʥʘʢʦ ʪʘʢʠʭ 
ʜʘʥʥʳʭ ʧʦ ʩʦʩʪʘʚʫ ʥʘʟʫʙʥʦʛʦ ʢʘʤʥʷ ʫ 
ʤʝʣʢʠʭ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʚ ʜʦʩʪʫʧʥʦʡ 
ʥʘʤ ʣʠʪʝʨʘʪʫʨʝ ʥʝ ʦʙʥʘʨʫʞʝʥʦ [8, 10-15].  
ɺ ʜʦʩʪʫʧʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠ-

ʢʘʭ ʫʢʘʟʘʥʦ, ʯʪʦ ʥʘʟʫʙʥʳʡ ʢʘʤʝʥʴ ʵʪʦ 
ʟʘʪʚʝʨʜʝʚʰʠʡ ʠ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʡ 
ʥʘʟʫʙʥʳʡ ʥʘʣʝʪ [1, 2, 6, 11-13], ʧʨʦʮʝʩʩ 
ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʢʦʪʦʨʦʛʦ ʚʦʟʥʠʢʘʝʪ ʚ ʨʝ-
ʟʫʣʴʪʘʪʝ ʦʩʘʞʜʝʥʠʷ ʥʝʦʨʛʘʥʠʯʯʝʩʢʠʭ ʚʝ-
ʱʝʩʪʚ ʚ ʥʘʟʫʙʥʦʤ ʥʘʣʝʪʝ, ʢʦʪʦʨʳʝ ʧʦʩʪʫ-
ʧʘʶʪ ʠʟ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ [2, 7, 10, 13]. 
ʄʥʦʛʠʝ ʘʚʪʦʨʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʥʘʟʫʙʥʳʡ 
ʢʘʤʝʥʴ, ʢʘʢ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʟʘʱʠʪʥʦʡ ʘʥ-
ʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʨʝʘʢʮʠʠ ʚʥʫʪʨʝʥʥʝʡ 
ʩʨʝʜʳ ʧʦʣʦʩʪʠ ʨʪʘ, ʪʘʢ ʢʘʢ ʧʨʦʮʝʩʩ ʤʠʥʝ-
ʨʘʣʠʟʘʮʠʠ ʥʘʟʫʙʥʦʛʦ ʥʘʣʝʪʘ ʩʧʦʩʦʙʝʥ 
ʩʦʟʜʘʚʘʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 
ʨʘʟʚʠʪʠʷ ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ [3, 6, 
13].   
ɺ ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʥʘʟʫʙ-

ʥʳʡ ʢʘʤʝʥʴ ʫ ʩʦʙʘʢ ʦʪʥʦʩʷʪ ʢ ʧʨʠʦʙʨʝ-
ʪʸʥʥʳʤ ʦʜʦʥʪʦʛʝʥʥʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ, 
ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ 
ʞʠʟʥʠ ʞʠʚʦʪʥʳʭ [8, 10-15], ʠ ʷʚʣʷʝʪʩʷ 
ʦʜʥʠʤ ʠʟ ʵʪʘʧʦʚ ʧʘʪʦʤʦʨʬʦʛʝʥʝʟʘ ʚʩʝʭ 
ʘʜʛʝʟʠʚʥʦ-ʢʫʤʫʣʷʪʠʚʥʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, 
ʚʦʟʥʠʢʘʶʱʠʭ ʩ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʧʨʦʮʝʩʩʘ 
ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʥʘʟʫʙʥʦʛʦ ʥʘʣʝʪʘ [7, 10, 
15].  
ʀʟ ʜʦʩʪʫʧʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠ-

ʢʦʚ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʧʘʪʦʣʦʛʠʯʝʩʢʦ-
ʛʦ ʨʘʟʚʠʪʠʷ ʥʘʟʫʙʥʦʛʦ ʢʘʤʥʷ ʫ ʩʦʙʘʢ ʟʘ-
ʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ [12, 13, 15]. 
ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʳʜʝʣʷʶʪ ʧʦʨʦʜʥʫʶ 
ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʩʦʙʘʢ ʢ ʝʛʦ ʬʦʨʤʠ-
ʨʦʚʘʥʠʶ [6, 7]. ʕʪʦ ʢʘʨʣʠʢʦʚʳʝ ʠ ʤʝʣʢʠʝ 
ʧʦʨʦʜʳ ʩʦʙʘʢ, ʫ ʢʦʪʦʨʳʭ ʜʘʥʥʘʷ ʧʘʪʦʣʦ-

ʛʠʷ ʤʦʞʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʚ 100 % ʩʣʫ-
ʯʘʝʚ. ʈʷʜ ʘʚʪʦʨʦʚ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘʟʫʙʥʦʛʦ ʢʘʤʥʷ, ʢʘʢ ʠ 
ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʤʫ, ʩʨʝʜʠ ʢʘʨʣʠʢʦʚʳʭ ʠ 
ʤʝʣʢʠʭ ʧʦʨʦʜ ʠʤʝʝʪ ʧʦʨʦʜʥʫʶ ʟʘʚʠʩʠ-
ʤʦʩʪʴ [11-13].  
ɹʦʣʴʰʫʶ ʨʦʣʴ ʦʪʚʦʜʷʪ ʦʩʦʙʝʥʥʦʩʪʷʤ 

ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʜʦʤʘʰʥʠʭ ʞʠ-
ʚʦʪʥʳʭ [5, 10-15]. ʉʨʝʜʠ ʩʦʙʘʢ, ʧʦʣʫʯʘʶ-
ʱʠʭ ʤʷʛʢʠʝ ʢʦʨʤʘ ʚ ʨʘʮʠʦʥʝ, ʩ ʧʨʝʦʙʣʘ-
ʜʘʥʠʝʤ ʢʘʰ ʠʣʠ ʭʣʝʙʘ, ʚʩʝ ʥʘʟʫʙʥʳʝ ʦʙ-
ʨʘʟʦʚʘʥʠʷ ʫʩʢʦʨʝʥʥʦ ʨʘʟʚʠʚʘʶʪʩʷ, ʘ ʠʭ 
ʧʨʦʮʝʩʩ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʫʩʠʣʝʥʥʦ ʧʨʦʪʝ-
ʢʘʝʪ [10]. ʋ ʞʠʚʦʪʥʳʭ, ʥʝ ʩʧʦʩʦʙʥʳʭ ʢ 
ʧʦʣʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʢʦʨʤʘ, 
ʦʪʤʝʯʘʝʪʩʷ ʥʘ 30-40 % ʚʳʰʝ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʥʦʩʪʴ ʥʘʟʫʙʥʦʛʦ ʢʘʤʥʷ.  
ʇʦʨʦʜʥʳʡ ʤʦʨʬʦʪʠʧ ʛʦʣʦʚʳ ʩʦʙʘʢ 

ʠʛʨʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ 
ʤʥʦʛʠʭ ʦʜʦʥʪʦʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ʊʘʢ, 
ʧʦ ʤʥʝʥʠʶ ʉʣʝʩʘʨʝʥʢʦ ʅ.ɸ., ʀʚʘʥʮʦʚʘ 
ɺ.ɸ. (2024) ʫ ʩʦʙʘʢ ʩ ʤʝʟʦʮʝʬʘʣʠʯʝʩʢʠʤ 
ʪʠʧʦʤ ʛʦʣʦʚʳ ʥʘʟʫʙʥʳʡ ʢʘʤʝʥʴ ʚʩʪʨʝʯʘ-
ʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʯʘʱʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʩʦʙʘʢʘʤʠ ʠʤʝʶʱʠʝ ʜʦʣʠʭʦ- ʠʣʠ ʙʨʘʭʠʮʝ-
ʬʘʣʠʯʝʩʢʠʡ ʪʠʧ ʛʦʣʦʚʳ [8, 15]. 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʘʟʫʙʥʦʛʦ ʢʘʤʥʷ ʫ ʯʝʣʦʚʝʢʘ ʪʨʝʙʫʝʪʩʷ 
ʥʘʣʠʯʠʝ ʟʫʙʥʦʛʦ ʥʘʣʝʪʘ ʠ ʧʦʷʚʣʝʥʠʝ ʥʘ 
ʥʝʤ ʮʝʥʪʨʦʚ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. ʆʢʦʣʦ 90% 
ʤʘʩʩʳ ʟʫʙʥʦʛʦ ʢʘʤʥʷ ʩʦʩʪʘʚʣʷʶʪ ʨʘʟʣʠʯ-
ʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ [1, 3, 6]. ʉʨʝ-
ʜʠ ʥʠʭ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʢʘʣʴ-
ʮʠʡ, ʤʘʛʥʠʡ ʠ ʬʦʩʬʘʪʳ. ʆʢʦʣʦ 50% ʚʩʝʭ 
ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʟʫʙʥʦʛʦ ʢʘʤʥʷ 
ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣʶ ʬʦʩʬʘʪʘ ʢʘʣʴʮʠʷ [2, 
7]. ɽʛʦ ʥʘʢʦʧʣʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘ-
ʥʠʶ ʩʣʘʙʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ ʠ ʧʣʦʭʦ 
ʘʜʛʝʟʠʚʥʦʛʦ ʥʘʟʫʙʥʦʛʦ ʢʘʤʥʷ, ʢʦʪʦʨʳʡ 
ʤʦʞʥʦ ʣʝʛʢʦ ʫʜʘʣʠʪʴ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦ-
ʨʦʥʢʠ ʟʫʙʘ. ɺ ʩʦʩʪʘʚʝ ʪʘʢʦʛʦ ʢʘʤʥʷ ʚʩʪʨʝ-
ʯʘʶʪʩʷ ʪʘʢʞʝ ʩʦʝʜʠʥʝʥʠʷ ʬʪʦʨʘ ʚ ʚʠʜʝ 
ʬʪʦʨʘʧʘʪʠʪʘ ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʬʪʦʨ ʩʦʜʝʨ-
ʞʘʱʠʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʀʟ ʦʨʛʘʥʠʯʝʩʢʠʭ 
ʚʝʱʝʩʪʚ ʚ ʟʫʙʥʦʤ ʢʘʤʥʝ ʧʨʠʩʫʪʩʪʚʫʶʪ 
ʙʝʣʢʠ, ʩʚʦʙʦʜʥʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ ʠ ʫʛʣʝ-
ʚʦʜʳ [1, 3, 6]. 
ʈʘʟʣʠʯʘʶʪ ʥʘʜʜʝʩʥʝʚʦʡ ʠ ʧʦʜʜʝʩʥʝ-

ʚʦʡ ʥʘʟʫʙʥʳʡ ʢʘʤʝʥʴ. ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʧʦ 
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ʣʦʢʘʣʠʟʘʮʠʠ, ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʠ ʧʦ 
ʧʨʦʮʝʩʩʫ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʪ ʢʦʣʠʯʝʩʪʚʘ 
ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʥʘʟʫʙʥʦʤ ʢʘʤʥʝ 
ʟʘʚʠʩʠʪ ʝʛʦ ʮʚʝʪ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝ-
ʩʪʚʦ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʨʠʜʘʝʪ ʪʘʢʦ-
ʤʫ ʢʘʤʥʶ ʪʝʤʥʳʡ ʮʚʝʪ, ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ï ʩʚʝʪʣʳʡ. ʏʝʤ ʙʦʣʴʰʝ ʤʠʥʝʨʘʣʠʟʦʚʘʥ 
ʢʘʤʝʥʴ, ʪʝʤ ʙʦʣʴʰʝ ʚ ʥʝʤ ʤʘʛʥʠʷ, ʩʝʣʝʥʘ, 
ʩʚʠʥʮʘ ʠ ʪ.ʜ. [2, 10, 12, 14]. 
ɺ ʣʠʪʝʨʘʪʫʨʝ, ʧʦʩʚʷʱʝʥʥʦʡ ʤʝʜʠʮʠʥ-

ʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 
ʥʘʟʫʙʥʦʛʦ ʢʘʤʥʷ ʭʦʨʦʰʦ ʦʩʚʝʱʝʥ [1-3, 6-
8, 16], ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ ʞʠ-
ʚʦʪʥʳʭ ʥʝ ʧʦʣʫʯʠʣ ʜʦʣʞʥʦʛʦ ʦʧʠʩʘʥʠʷ [8, 
10-15]. 
ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ - ʮʝʣʴ 

ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʝʜʩʪʘʚʠʪʴ 
ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʥʘʪʠʚʥʦʛʦ ʥʘʟʫʙʥʦʛʦ 
ʢʘʤʥʷ ʫ ʩʦʙʘʢ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʥʘ ʙʘʟʝ ʢʘ-

ʬʝʜʨʳ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ ʠ ʚʝʪʝʨʠʥʘʨʥʦ
-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʌɻɹʆʋ ɺʆ ɺʘ-
ʚʠʣʦʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʥʘ ʙʘʟʝ ʣʘʙʦʨʘ-
ʪʦʨʠʠ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʠ ʢʦʥʪʨʦʣʶ ʢʘʯʝ-
ʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʌɻɹʆʋ ɺʆ 
ʉʘʨʘʪʦʚʩʢʠʡ ɻʄʋ ʠʤ. ɺ. ʀ. ʈʘʟʫʤʦʚʩʢʦʛʦ 
ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʠ ʢʘʬʝʜʨʝ ʘʥʘʪʦʤʠʠ ʠ 
ʛʠʩʪʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʠʤʝʥʠ ʧʨʦʬʝʩʩʦʨʘ 
ɸ.ʌ. ʂʣʠʤʦʚʘ ʌɻɹʆʋ ɺʆ ʄɻɸɺʄʠɹ ï 
ʄɺɸ ʠʤʝʥʠ ʂ.ʀ. ʉʢʨʷʙʠʥʘ. ʆʙʲʝʢʪʦʤ 
ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʩʦʙʘʢʠ 
(n=300) ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʩʣʫʞʠʣ ʥʘʪʠʚʥʳʡ ʥʘʟʫʙʥʳʡ ʢʘʤʝʥʴ 
(ʨʠʩʫʥʦʢ 1), ʢʦʪʦʨʳʡ ʙʳʣ ʧʦʣʫʯʝʥ ʧʨʠ 
ʧʨʦʚʝʜʝʥʠʷ ʩʘʥʘʮʠʠ ʟʫʙʦʯʝʣʶʩʪʥʦʡ ʩʠ-
ʩʪʝʤʳ ʫ ʩʦʙʘʢ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʢʣʠʥʠʢʝ 
çʎʝʥʪʨʘʣʴʥʘʷ ʥʘ ʄʦʩʢʦʚʩʢʦʡè (ʛ. ʉʘʨʘ-
ʪʦʚ). ʇʨʠʤʝʥʷʣʠ ʣʘʙʦʨʘʪʦʨʥʳʡ ʤʝʪʦʜ, 
ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦ-
ʣʠʯʝʩʪʚʝʥʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. 
ʆʙʨʘʟʮʳ ʟʫʙʥʦʛʦ ʧʦʜʚʝʨʛʘʣʠʩʴ ʟʘʤʦ-

ʨʦʟʢʝ ʧʨʠ ï 18oC [16] ʠ ʧʝʨʝʜ ʘʥʘʣʠʟʦʤ 
ʠʟʤʝʣʴʯʘʣʠʩʴ ʚ ʩʪʫʧʢʝ ʜʦ ʧʦʨʦʰʢʦʦʙʨʘʟ-
ʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 
ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʚʣʘʛʠ 

ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʠʥʬʨʘʢʨʘʩʥʦʛʦ 
ʪʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ 
ʚʣʘʞʥʦʩʪʠ SartoriusMA-35 (ɻʝʨʤʘʥʠʷ) 
(ʨʠʩʫʥʦʢ 2), ʜʣʷ ʵʪʦʛʦ ʧʦʨʦʰʦʢ ʥʘʟʫʙʥʦʛʦ 

ʢʘʤʥʷ ʚʳʩʫʰʠʚʘʣʠ ʧʨʠ 130ʦʉ ʚ ʪʝʯʝʥʠʝ 
15 ʤʠʥʫʪ.  
ʆʮʝʥʢʫ ʩʦʜʝʨʞʘʥʠʷ ʙʠʦʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʨʘʟʥʦʩʪʠ ʤʘʩʩ ʜʦ ʠ 
ʧʦʩʣʝ ʦʟʦʣʝʥʠʷ ʚʳʩʫʰʝʥʥʳʭ ʦʙʨʘʟʮʦʚ 
ʥʘʟʫʙʥʦʛʦ ʢʘʤʥʷ (ʛʨʫʙʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 
ʩʦʜʝʨʞʘʥʠʷ CO2), ʧʨʠ 900

oC ʚ ʤʫʬʝʣʴʥʦʡ 
ʧʝʯʠ ʇʄ-12ʄ3-1250ʊ-ɺ (ʕʣʝʢʪʨʦʧʨʠʙʦʨ, 
ʈʦʩʩʠʷ) [16].  
ʇʦʣʫʯʝʥʥʳʡ ʦʩʪʘʪʦʢ ʧʦʩʣʝ ʦʟʦʣʝʥʠʷ 

ʧʨʠʤʝʥʷʣʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 
ʬʦʩʬʦʨʘ, ʬʪʦʨʘ, ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ. ɿʦʣʫ 
ʨʘʩʪʚʦʨʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʦʜʠʬʠʮʠ-
ʨʦʚʘʥʥʦʡ ʥʘʤʠ ʤʝʪʦʜʠʢʦʡ [16]: ʧʦʤʝʱʘʣʠ 
ʚ ʤʝʨʥʳʝ ʢʦʣʙʳ ʚʤʝʩʪʠʤʦʩʪʴʶ 10 ʤʣ, 
ʜʦʙʘʚʣʷʣʠ 2 ʤʣ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʩʦʣʷ-
ʥʦʡ ʢʠʩʣʦʪʳ ʠ ʚʳʜʝʨʞʠʚʘʣʠ ʥʘ ʫʣʴʪʨʘ-
ʟʚʫʢʦʚʦʡ ʚʘʥʥʝ 1,5 ʯʘʩʘ ʧʨʠ 55ʦʉ. ʇʦʣʫ-
ʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʚ ʢʦʣʙʝ ʜʦʚʦʜʠʣʠ ʜʠʩʪʠʣ-
ʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʜʦ ʤʝʪʢʠ, ʩ ʧʦʩʣʝʜʫʶ-
ʱʠʤ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʧʨʠ 4000 ʦʙʦ-
ʨʦʪʦʚ ʚ ʪʝʯʝʥʠʠ 10 ʤʠʥʫʪ (ʨʘʩʪʚʦʨ ɸ).  
ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ (ʚ ʚʠʜʝ ʢʘʪʠʦʥʦʚ ʢʘʣʴ-
ʮʠʷ ʠ ʤʘʛʥʠʷ) ʧʨʦʚʦʜʠʣʠ ʪʠʪʨʦʤʝʪʨʠʯʝ-
ʩʢʠʤ ʤʝʪʦʜʦʤ [9]: 10 ʤʣ ʨʘʩʪʚʦʨʘ ɸ ʧʦʤʝ-
ʱʘʣʠ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 
ʤʣ ʠ ʜʦʚʦʜʠʣʠ ʜʦ ʤʝʪʢʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥ-
ʥʦʡ ʚʦʜʦʡ (ʨʘʩʪʚʦʨ ɹ). ʂ 10 ʤʣ ʨʘʩʪʚʦʨʘ ɹ 
ʜʦʙʘʚʣʷʣʠ 2 ʤʣ 1 ʄ ʨʘʩʪʚʦʨʘ NaOH ʜʦ 
ʜʦʩʪʠʞʝʥʠʷ pHå7,0, ʜʦʙʘʚʣʷʣʠ 3 ʤʣ ʘʤ-
ʤʠʘʯʥʦʛʦ ʙʫʬʝʨʥʦʛʦ ʨʘʩʪʚʦʨʘ (pH 10,0) ʠ 
ʪʠʪʨʦʚʘʣʠ 0,05 ʄ ʨʘʩʪʚʦʨʦʤ ʪʨʠʣʦʥʘ ɹ ʜʦ 
ʠʟʤʝʥʝʥʠʷ ʦʢʨʘʩʢʠ ʨʘʩʪʚʦʨʘ ʩ ʬʠʦʣʝʪʦ-
ʚʦʡ ʥʘ ʛʦʣʫʙʫʶ (ʠʥʜʠʢʘʪʦʨ - ʢʠʩʣʦʪʥʳʡ 
ʭʨʦʤ ʯʸʨʥʳʡ).  
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʢʘʣʴʮʠʷ 

ʢ 10 ʤʣ ʨʘʩʪʚʦʨʘ ɹ ʧʨʠʙʘʚʣʷʣʠ 10 ʤʣ 1 ʄ 
ʨʘʩʪʚʦʨʘ NaOH ʜʦ pHå12,0 ʠ ʪʠʪʨʦʚʘʣʠ 
0,05 ʄ ʨʘʩʪʚʦʨʦʤ ʪʨʠʣʦʥʘ ɹ ʜʦ ʠʟʤʝʥʝ-
ʥʠʷ ʦʢʨʘʩʢʠ ʨʘʩʪʚʦʨʘ ʩ ʷʨʢʦ-ʬʠʦʣʝʪʦʚʦʡ 
ʥʘ ʨʦʟʦʚʫʶ (ʠʥʜʠʢʘʪʦʨ ï ʤʫʨʝʢʩʠʜ). 
ʆʧʨʝʜʝʣʝʥʠʝ ʬʪʦʨʠʜ-ʠʦʥʦʚ ʧʨʦʚʦʜʠ-

ʣʠ ʤʝʪʦʜʦʤ ʧʨʷʤʦʡ ʧʦʪʝʥʮʠʦʤʝʪʨʠʠ ʩ 
ʧʦʤʦʱʴʶ ʠʦʥʩʝʣʝʢʪʠʚʥʦʛʦ ʵʣʝʢʪʨʦʜʘ 
ʕʃʀʉ-131F. ʆʧʦʨʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʦʟʜʘ-
ʚʘʣʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʭʣʦʨʩʝʨʝʙʨʷʥʦʛʦ 
ʵʣʝʢʪʨʦʜʘ ʩʨʘʚʥʝʥʠʷ ï ʕʩʨ-10101-3,5 ʥʘ 
ʣʘʙʦʨʘʪʦʨʥʦʤ ʘʥʘʣʠʟʘʪʦʨʝ ɸʅʀʆʅ-4100 
(ʀʥʬʨʘʩʧʘʢ-ɸʥʘʣʠʪ, ʈʦʩʩʠʷ). 10 ʤʣ ʨʘʩ-
ʪʚʦʨʘ ɸ ʧʦʤʝʱʘʣʠ ʚ ʩʪʘʢʘʥ ʚʤʝʩʪʠʤʦ-
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ʩʪʴʶ 100 ʤʣ, ʜʦʙʘʚʣʷʣʠ 10% ʨʘʩʪʚʦʨ 
NaOH ʜʦ pHå5,0, 10 ʤʣ ʙʫʬʝʨʥʦʛʦ ʨʘʩ-
ʪʚʦʨʘ ɹʈʆʀʉ, ʠ ʨʘʟʙʘʚʣʷʣʠ ʜʦ 60 ʤʣ ʜʠ-
ʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ [4]. 
ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʙʫʬʝʨʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ɹʈʆʀʉ: 51,00 ʛ ʪʨʸʭʚʦʜʥʦʛʦ ʘʮʝʪʘʪʘ, 
29,25 ʛ ʭʣʦʨʠʜʘ ʠ 0,13 ʛ ʮʠʪʨʘʪʘ ʥʘʪʨʠʷ 
ʧʦʤʝʱʘʣʠ ʚ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 
500 ʤʣ, ʜʦʙʘʚʣʷʣʠ 350 ʤʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥ-
ʥʦʡ ʚʦʜʳ, 7,15 ʤʣ ʣʝʜʷʥʦʡ ʫʢʩʫʩʥʦʡ ʢʠʩ-
ʣʦʪʳ, ʧʝʨʝʤʝʰʠʚʘʣʠ ʠ ʜʦʚʦʜʠʣʠ ʨʘʩʪʚʦʨ 
ʜʦ ʤʝʪʢʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ. 
ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʬʪʦʨʠʜ-

ʠʦʥʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʛʨʘʜʫʠʨʦʚʦʯʥʦʡ ʧʨʷ-
ʤʦʡ, ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʦʚʘ-
ʣʠ ʩʝʨʠʶ ʨʘʩʪʚʦʨʦʚ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʬʪʦ-
ʨʠʜ-ʠʦʥʦʚ ʚ ʜʠʘʧʘʟʦʥʝ 10-2ï10-5 ʤʦʣʴ/ʣ, 
ʧʦʣʫʯʝʥʥʳʭ ʧʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ 
ʨʘʟʚʝʜʝʥʠʷ 0,1 ʄ ʨʘʩʪʚʦʨʘ ʬʪʦʨʠʜʘ 
ʥʘʪʨʠʷ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ɹʈʆʀʉ (20% ʧʦ 
ʦʙʲʝʤʫ). 
ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʬʦʩʬʦʨʘ (ʚ ʚʠʜʝ ʦʨʪʦʬʦʩʬʘʪ-ʠʦʥʘ) ʧʨʦʚʦ-
ʜʠʣʠ ʤʝʪʦʜʦʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʧʦ ʦʙ-
ʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ [5]: 1 ʤʣ ʨʘʩʪʚʦ-
ʨʘ ɸ ʧʦʤʝʱʘʣʠ ʚ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦʩʪʴʶ 50 
ʤʣ, ʜʦʙʘʚʣʷʣʠ ʧʦ ʢʘʧʣʷʤ 30 % ʨʘʩʪʚʦʨ 
NaOH (ʜʦ pH=7,0), 4 ʤʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥ-
ʥʦʡ ʚʦʜʳ, 2 ʤʣ 0,5 ʄ ʨʘʩʪʚʦʨʘ H2SO4, 
0,1 ʛ ʧʝʨʩʫʣʴʬʘʪʘ ʘʤʤʦʥʠʷ. ʂʦʣʙʫ ʧʨʠʩʦ-
ʝʜʠʥʷʣʠ ʢ ʦʙʨʘʪʥʦʤʫ ʭʦʣʦʜʠʣʴʥʠʢʫ ʠ 

ʈʠʩʫʥʦʢ 1 ï ʆʙʨʘʟʮʳ ʥʘʪʠʚʥʦʛʦ  
ʥʘʟʫʙʥʦʛʦ ʢʘʤʥʷ ʩʦʙʘʢ  

ʈʠʩʫʥʦʢ 2 ï ʊʝʨʤʦʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʡ 
ʘʥʘʣʠʟʘʪʦʨ ʚʣʘʞʥʦʩʪʠ  
Sartorius MA-35.  

ʥʘʛʨʝʚʘʣʠ ʥʘ ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ ʙʘʥʝ ʚ 
ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ. ʇʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ ʢ 
ʧʦʣʫʯʝʥʥʦʤʫ ʨʘʩʪʚʦʨʫ ʜʦʙʘʚʣʷʣʠ 2 ʤʣ 
1 ʄ ʨʘʩʪʚʦʨʘ NaOH, 0,5 ʤʣ ʩʤʝʰʘʥʥʦʛʦ 
ʤʦʣʠʙʜʝʥʦʚʦ-ʢʠʩʣʦʛʦ ʨʝʘʢʪʠʚʘ (ʨʘʩʪʚʦʨʳ 
ʤʦʣʠʙʜʘʪʘ ʘʤʤʦʥʠʷ, ʭʣʦʨʠʜʘ ʩʫʨʴʤʳ, 
ʩʝʨʥʦʡ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ, ʚʠʥʥʦʡ ʠ 
ʩʫʣʴʬʘʤʠʥʦʚʦʡ ʢʠʩʣʦʪ). ɺʳʜʝʨʞʠʚʘʣʠ ʥʝ 
ʤʝʥʝʝ ʪʨʝʭ ʤʠʥʫʪ, ʟʘʪʝʤ ʧʨʠʙʘʚʣʷʣʠ 0,5 
ʤʣ ʨʘʩʪʚʦʨʘ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʧʝ-
ʨʝʤʝʰʠʚʘʣʠ. ɺ ʤʝʨʥʫʶ ʢʦʣʙʫ ʚʤʝʩʪʠʤʦ-
ʩʪʴʶ 10 ʤʣ ʧʦʤʝʱʘʣʠ 2,5 ʤʣ ʧʦʣʫʯʝʥʥʦʛʦ 
ʨʘʩʪʚʦʨʘ ʠ ʜʦʚʦʜʠʣʠ ʜʦ ʤʝʪʢʠ ʜʠʩʪʠʣʣʠ-
ʨʦʚʘʥʥʦʡ ʚʦʜʦʡ, ʜʘʣʝʝ ʝʛʦ ʩʧʝʢʪʨʦʬʦʪʦ-
ʤʝʪʨʠʨʦʚʘʣʠ ʧʨʠ 890 ʥʤ. ʈʘʩʪʚʦʨ ʩʨʘʚʥʝ-
ʥʠʷ ï ʭʦʣʦʩʪʦʡ ʦʙʨʘʟʝʮ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ 
ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ. 

ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʅʘʰʠ ʨʝʟʫʣʴʪʘʪʳ ʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʥʘʟʫʙʥʦʛʦ ʢʘʤʥʷ ʫ ʩʦʙʘʢ ʧʨʝʜ-
ʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥ-

ʥʳʝ ʫ ʯʝʣʦʚʝʢʘ [1-3, 6-8, 16] ʚ ʥʘʟʫʙʥʦʤ 
ʢʘʤʥʝ ʩʦʜʝʨʞʠʪʩʷ ʜʦ 10% ʚʦʜʳ, 13ï25 % 
ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ 72ï82 % ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ 
ʚʝʱʝʩʪʚ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 
ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʩʪʚʦʨʝʥʥʦʤ ʩʦ-
ʩʪʦʷʥʠʠ ʚ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ ʠ ʥʘ ʧʦʚʝʨʭ-
ʥʦʩʪʠ ʚʩʝʭ ʦʨʛʘʥʦʚ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ. ʆʜ-
ʥʘʢʦ, ʦʥʠ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʚʘʨʠʘ-
ʙʝʣʴʥʦʩʪʠ, ʪ.ʢ. ʟʘʚʠʩʷʪ ʦʪ ʣʦʢʘʣʠʟʘʮʠʠ ʥʘ 
ʟʫʙʘʭ, ʚʦʟʨʘʩʪʘ ʯʝʣʦʚʝʢʘ, ʦʩʦʙʝʥʥʦʩʪʝʡ 
ʧʠʪʘʥʠʷ ʠ ʪ.ʜ. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʠ ʫ ʩʦ-
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ʙʘʢ ʠʤʝʝʪʩʷ ʩʭʦʞʘʷ ʢʘʨʪʠʥʘ ʧʦ ʭʠʤʠʯʝ-
ʩʢʦʤʫ ʩʦʩʪʘʚʫ ʥʘʟʫʙʥʦʛʦ ʢʘʤʥʷ.   
ʅʘʟʫʙʥʳʡ ʢʘʤʝʥʴ ʫ ʩʦʙʘʢ ʠʤʝʝʪ ʧʦ-

ʩʪʦʷʥʥʳʡ ʢʦʥʪʘʢʪ ʩʦ ʩʣʶʥʥʦʡ ʞʠʜʢʦ-
ʩʪʴʶ, ʯʪʦ ʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʣʘʞʥʦʩʪʠ. 
ʂʘʢ ʧʦʢʘʟʘʣʠ ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʦ ʚʟʷ-
ʪʳʭ ʧʨʦʙʘʭ ʥʘʟʫʙʥʦʛʦ ʢʘʤʥʷ ʫ ʨʘʟʣʠʯʥʳʭ 
ʧʦʨʦʜ ʩʦʙʘʢ, ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʚʣʘʛʠ ʩʦʩʪʘʚ-
ʣʷʣʘ 78,15Ñ2,05 ʤʛ/ʛ. 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʦʙʨʘʟʫ-

ʝʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʢʘʢ ʧʨʦʜʫʢʪ ʤʥʦʛʠʭ ʤʝ-
ʪʘʙʦʣʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʘ ʪʘʢʞʝ ʧʨʠ ʜʳʭʘ-
ʥʠʠ, ʨʘʩʱʝʧʣʝʥʠʠ ʞʠʨʦʚ ʠ ʙʝʣʢʦʚ. ʅʘʟʫʙ-
ʥʳʡ ʥʘʣʝʪ ʷʚʣʷʝʪʩʷ ʤʝʩʪʦʤ ʩʦʩʨʝʜʦʪʦʯʝ-
ʥʠʝ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʯʫʞʝʨʦʜʥʦʡ 
ʤʠʢʨʦʬʣʦʨʳ. ʇʦ ʤʝʨʝ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 
ʥʘʟʫʙʥʦʛʦ ʥʘʣʝʪʘ ʠ ʧʨʝʚʨʘʱʝʥʠʝ ʝʛʦ ʚ 
ʢʘʤʝʥʴ, ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʬʣʦʨʳ ʩʥʠʞʘ-
ʝʪʩʷ, ʘ ʚʩʝ ʧʨʦʜʫʢʪʳ ʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦ-
ʩʪʠ ʘʢʢʫʤʫʣʠʨʫʶʪʩʷ ʚ ʝʛʦ ʩʦʩʪʘʚʝ [1-3, 6-
8, 16]. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʥʘʣʠʯʠʝ ʫʛʣʝʢʠʩ-
ʣʦʛʦ ʛʘʟʘ ʚʩʝʛʜʘ ʙʫʜʝʪ ʠʤʝʪʴ ʤʝʩʪʦ ʚ ʥʝʤ. 
ʂʘʢ ʧʦʢʘʟʘʣʠ ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʨʦʚʝʥʴ 
ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʧʨʦʙʘʭ ʥʘʟʫʙʥʦʛʦ ʢʘʤ-
ʥʷ ʩʦʙʘʢ ʩʦʩʪʘʚʣʷʣ 154,84Ñ2,56ʤʛ/ʛ.  
ɺ ʠʩʪʦʯʥʠʢʘʭ ʤʝʜʠʮʠʥʩʢʦʡ ʣʠʪʝʨʘʪʫ-

ʨʳ ʫʢʘʟʳʚʘʝʪʩʷ ʦ ʚʳʩʦʢʦʤ ʩʦʜʝʨʞʘʥʠʠ 
ʢʘʣʴʮʠʷ ʠ ʨʘʟʣʠʯʥʳʭ ʝʛʦ ʩʦʣʝʡ ʚ ʧʨʠʦʙ-
ʨʝʪʝʥʥʳʭ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠ-
ʷʭ ʥʘ ʟʫʙʘʭ ʫ ʯʝʣʦʚʝʢʘ. ʉʚʷʟʘʥʦ ʵʪʦ ʩ ʪʝʤ, 
ʯʪʦ ʩʘʤ ʢʘʣʴʮʠʡ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ 
ʠʤʝʝʪʩʷ ʚ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ, ʧʠʱʝ ʠ ʢʨʦ-
ʚʠ. ʆʥ ʩ ʣʝʛʢʦʩʪʴʶ ʧʨʠʥʠʢʘʝʪ ʚ ʥʘʟʫʙʥʳʡ 
ʢʘʤʝʥʴ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʛʜʝ ʭʦ-
ʨʦʰʦ ʘʢʢʫʤʫʣʠʨʫʝʪʩʷ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ 
ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʩʦʩʪʘʚʣʷʝʪ 50 ʠ ʙʦ-
ʣʝʝ % ʦʪ ʚʩʝʭ ʤʠʥʝʨʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ 
ʥʘʟʫʙʥʦʤ ʢʘʤʥʝ ʫ ʯʝʣʦʚʝʢʘ 1-3, 6-8, 16]. 
ʇʦ ʨʝʟʫʣʴʪʘʪʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʦ-
ʜʝʨʞʘʥʠʷ ʢʘʣʴʮʠʷ ʚ ʧʦʣʫʯʝʥʥʳʭ ʦʙʨʘʟʮʘʭ 
ʥʘʟʫʙʥʦʛʦ ʢʘʤʥʷ ʩʦʙʘʢ ʩʦʩʪʘʚʠʣʦ 

384,67Ñ6,51 ʤʛ/ʛ, ʯʪʦ ʩʦʩʪʘʚʣʷʣʦ 38,9%. 
ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʚ ʧʨʦʮʝʥʪʥʦʤ ʚʳʨʘ-
ʞʝʥʠʠ ʧʦʢʘʟʘʪʝʣʴ ʢʘʣʴʮʠʷ ʚ ʠʟʫʯʘʝʤʦʤ 
ʦʜʦʥʪʦʛʝʥʥʦʤ ʦʪʣʦʞʝʥʠʠ ʙʳʣ ʥʠʞʝ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦʚʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʫ ʯʝ-
ʣʦʚʝʢʘ.  
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʥʘʟʫʙʥʦʤ ʢʘʤʥʝ 
ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʝʛʦ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. 
ʊʘʢ, ʫ ʯʝʣʦʚʝʢʘ ʫʨʦʚʝʥʴ ʬʦʩʬʦʨʘ ʚ ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʤ ʥʘʟʫʙʥʦʤ 
ʢʘʤʥʝ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʜʦ 1/3 ʦʪ ʚʩʝʛʦ 
ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʜʘʥʥʦʛʦ ʦʙʨʘʟʦʚʘ-
ʥʠʷ 1-3, 6-8, 16]. ʆʧʠʨʘʷʩʴ ʥʘ ʥʘʰʠ ʧʦʣʫ-
ʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ 
ʥʘʟʫʙʥʦʛʦ ʢʘʤʥʷ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ ʦ 
ʝʛʦ ʚʝʩʴʤʘ ʥʠʟʢʦʤ ʩʦʜʝʨʞʘʥʠʶ, ʧʦʢʘʟʘ-
ʪʝʣʴ ʢʦʪʦʨʦʛʦ ʙʳʣ ʥʘ ʫʨʦʚʥʝ 1,15Ñ0,02 
ʤʛ/ʛ, ʯʪʦ ʩʠʣʴʥʦ ʫʩʪʫʧʘʝʪ ʢʘʣʴʮʠʶ.  
ʇʦʤʠʤʦ ʫʨʦʚʥʷ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʘʪʦʚ 

ʚ ʥʘʟʫʙʥʦʤ ʢʘʤʥʝ ʤʳ ʦʧʨʝʜʝʣʷʣʠ ʝʛʦ ʠ ʫ 
ʤʘʛʥʠʷ. ʀʟ ʤʝʜʠʮʠʥʩʢʠʭ ʣʠʪʝʨʘʪʫʨʥʳʭ 
ʠʩʪʦʯʥʠʢʦʚ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʤʘʛʥʠʷ 
ʚ ʥʘʟʫʙʥʦʤ ʢʘʤʥʝ ʯʝʣʦʚʝʢʘ ʠʤʝʝʪ ʟʘʚʠʩʠ-
ʤʦʩʪʴ ʦʪ ʩʪʝʧʝʥʠ ʝʛʦ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʯʝʤ 
ʙʦʣʝʝ ʤʠʥʝʨʘʣʠʟʦʚʘʥ ʥʘʟʫʙʥʳʡ ʢʘʤʝʥʴ, 
ʪʝʤ ʤʝʥʴʰʝ ʚ ʥʝʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʛʥʠʡ 1
-3, 6-8, 16]. ʉʦʜʝʨʞʘʥʠʝ ʤʘʛʥʠʷ ʚ ʧʦʣʫ-
ʯʝʥʥʳʭ ʥʘʤʠ ʦʙʨʘʟʮʘʭ ʙʳʣ ʥʘ ʫʨʦʚʥʝ 
59,57Ñ2,62 ʤʛ/ʛ. 
ʉʦʜʝʨʞʘʥʠʝ ʬʪʦʨʠʜ-ʠʦʥʦʚ ʚʦ ʚʩʝʭ 

ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʟʫʙʘʭ ʫ 
ʯʝʣʦʚʝʢʘ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ. 
ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ ʘʚʪʦʨʦʚ, ʵʪʦ ʟʘʚʠʩʠʪ ʦʪ 
ʪʦʛʦ ʯʪʦ ʯʘʩʪʴ ʬʪʦʨʘ ʩʚʷʟʘʥʘ ʩ ʜʨʫʛʠʤʠ 
ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʠ ʣʠʰʴ ʥʝ-
ʙʦʣʴʰʦʝ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘʭʦʜʠʪʩʷ ʚ ʠʦʥ-
ʥʦʡ ʬʦʨʤʝ 1-3, 6-8, 16]. ʂʘʢ ʧʦʢʘʟʘʣʠ 
ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫ ʩʦʙʘʢ ʫʨʦʚʝʥʴ ʬʪʦ-
ʨʠʜ-ʠʦʥʦʚ ʚ ʧʨʦʙʘʭ ʥʘʟʫʙʥʦʛʦ ʢʘʤʥʷ ʩʦ-
ʩʪʘʚʣʷʣ 0,23Ñ0,04 ʤʛ/ʛ.  

ʆʧʨʝʜʝʣʷʝʤʳʝ ʧʘʨʘʤʝʪʨʳ 
ʈʝʟʫʣʴʪʘʪ 

ʤʛ/ʛ (ʥʘ 1 ʛ ʟʫʙʥʦʛʦ ʢʘʤʥʷ) 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʚʣʘʛʠ 78,15Ñ2,05 

ʋʛʣʝʢʠʩʣʳʡ ʛʘʟ (CO2) 154,84Ñ2,56 

ʂʘʣʴʮʠʡ (ʉʘ2+) 384,67Ñ6,51 

ʌʦʩʬʦʨ (F2+) 1,15Ñ0,02 

ʄʘʛʥʠʡ (Mg2+) 59,57Ñ2,62 

ʌʪʦʨʠʜ-ʠʦʥʳ 0,23Ñ0,04 

ʊʘʙʣʠʮʘ 1 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʥʘʟʫʙʥʦʛʦ ʢʘʤʥʷ ʫ ʩʦʙʘʢ 
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ɺʓɺʆɼʓ / CONCLUSION 
ɺ ʠʤʝʶʱʠʭʩʷ ʧʨʦʙʘʭ ʥʘʟʫʙʥʦʛʦ ʢʘʤʥʷ 

ʩʦʙʘʢ ʩʦʜʝʨʞʠʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʦʝ ʢʦʣʠʯʝ-
ʩʪʚʦ ʤʠʥʝʨʘʣʴʥʳʭ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʦʙʨʘ-
ʟʦʚʘʥʠʡ. ʀʟ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 
ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʜʦʩʪʠʛʘʣʠ: ʢʘʣʴ-
ʮʠʡ - 384,67Ñ6,51 ʤʛ/ʛ ʠ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ - 
154,84Ñ2,56 ʤʛ/ʛ, ʘ ʤʠʥʠʤʘʣʴʥʳʭ ï ʬʦʩ-
ʬʦʨ - 1,15Ñ0,02 ʤʛ/ʛ ʠ ʬʪʦʨʠʜ-ʠʦʥʳ - 
0,23Ñ0,04 ʤʛ/ʛ. ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʥʘ ʤʠʥʝ-
ʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʥʘʟʫʙʥʦʛʦ ʢʘʤʥʷ ʩʧʦʩʦʙ-
ʥʦ ʚʣʠʷʪʴ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʝ ʢʘʢ 
ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ, 
ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʜʘʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 
ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʫʙʦʚ, ʩʪʝʧʝʥʴ ʤʠʥʝʨʘʣʠ-
ʟʘʮʠʠ, ʚʦʟʨʘʩʪ ʞʠʚʦʪʥʦʛʦ, ʧʦʨʦʜʘ ʠ ʤʦʨ-
ʬʦʣʦʛʠʯʝʩʢʠʡ ʪʠʧ ʛʦʣʦʚʳ. ʇʨʝʜʩʪʘʚʣʝʥ-
ʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʵʢʩʪʨʘ-
ʧʦʣʷʮʠʦʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʙʣʘʛʦʜʘʨʷ 
ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʙʦʣʝʝ ʧʦʣʥʫʶ 
ʢʘʨʪʠʥʫ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʥʘʟʫʙʥʦʛʦ 
ʢʘʤʥʷ ʫ ʩʦʙʘʢ, ʯʪʦ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ 
ʩʘʥʘʮʠʠ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ. 
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ABSTRACT 
The article presents the chemical compo-

sition of native dental calculus in dogs. The 
study was carried out on the basis of the De-
partment of Animal Diseases and Veterinary 
and Sanitary Examination of the Federal 
State Budgetary Educational Institution of 
Higher Professional Education Vavilov Uni-
versity and Quality Control of Medicines of 
the Saratov State Medical University named 
after V. I. Razumovsky of the Ministry of 
Health of the Russian Federation and the 
Department of Anatomy and Histology of 
Animals named after Prof. A.F. Klimov, 
Moscow State Academy of Veterinary Medi-
cine and Biotechnology ï MVA by K.I. 
Skryabin. The object of the study was dogs 
(n=300). The material for the study was a 
native dental stone, which was obtained dur-
ing the rehabilitation of the maxillary system 
in dogs at the Tsentralnaya na Moskovskaya 
veterinary clinic (Saratov). A laboratory 
method was used, which includes qualitative 
and quantitative chemical analysis, which 
established a diverse number of mineral ac-
cumulative formations. Thus, the maximum 
values were reached by calcium - 
384.67Ñ6.51 mg/g and carbon dioxide - 
154.84Ñ2.56 mg/g, and the minimum values 
were phosphorus ï 1.15Ñ0.02 mg/g and fluo-
ride ions - 0.23Ñ0.04 mg/g. In our opinion, 
the mineral composition of the dental calcu-
lus can be influenced by many factors, such 
as the characteristics of feeding and mainte-
nance, the time of residence of this formation 
on the surface of the teeth, the degree of its 
mineralization, the age of the animal, the 
breed and morphological type of the head. 
The data presented by us can serve as extrap-
olation results, thanks to which it is possible 
to create a more complete picture of the 
chemical composition of dental calculus in 
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dogs, which is important to take into account 
when rehabilitating the oral cavity. 
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ʩʦʙʘʢ ʧʨʠ ʭʨʦʥʠʯʝʩʢʠʭ ʦʜʦʥʪʦʛʝʥʥʳʭ 
ʙʦʣʝʟʥʷʭ/ ɺ.ɺ. ʌʨʦʣʦʚ // ɺʝʪʝʨʠʥʘʨʥʘʷ 
ʤʝʜʠʮʠʥʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʧʝʨ-
ʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ. ʄʘʪʝʨʠʘʣʳ VIII ɺʩʝ-
ʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝ-
ʨʝʥʮʠʠ. ʉʘʨʘʪʦʚ: çʅʘʫʯʥʘʷ ʢʥʠʛʘè. ï 
2008. ï ʉ. 424ï427. 
14. ʌʨʦʣʦʚ ɺ.ɺ. ʄʠʥʝʨʘʣʠʟʫʶʱʘʷ ʬʫʥʢ-
ʮʠʷ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ ʫ ʩʦʙʘʢ /ɺ.ɺ. ʌʨʦ-
ʣʦʚ, ɸ.ɺ. ɽʛʫʥʦʚʘ// ʈʦʩʩʠʡʩʢʠʡ ʚʝʪʝʨʠ-
ʥʘʨʥʳʡ ʞʫʨʥʘʣ ï 2019. ï ̄  4. ï ʉ. 9ï12. 
15. ʌʨʦʣʦʚ ɺ.ɺ. ʂʣʠʥʠʢʦ-
ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʫʙʥʦʛʦ 
ʦʨʛʘʥʘ ʩʦʙʘʢ ʧʨʠ ʦʜʦʥʪʦʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘ-
ʥʠʷʭ / ɺ.ɺ. ʌʨʦʣʦʚ, ɸ.ɺ. ɽʛʫʥʦʚʘ, ɺ.ɸ. 
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ʈɽʌɽʈɸʊ  
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʚʩʢʨʳ-
ʪʠʷ ʪʨʫʧʘ ʪʝʣʝʥʢʘ ʜʝʣʴʬʠʥʘ ʪʠʭʦʦʢʝʘʥʩʢʦʡ ʘʬʘʣʠʥʳ (Tursiops 
aduncus) ʠ ʨʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʦʪʦʙʨʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʦʨʛʘʥʦʚ. ʅʘʤʠ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʜʠʘ-
ʛʥʦʟ ʥʦʢʘʨʜʠʦʟ ʣʝʛʢʠʭ. ʅʦʢʘʨʜʠʦʟ ð ɻ ʪʦ ʠʥʬʝʢʮʠʦʥʥʦʝ ʟʘʙʦʣʝʚʘ-

ʥʠʝ, ʚʳʟʳʚʘʝʤʦʝ ʨʘʟʣʠʯʥʳʤʠ ʘʵʨʦʙʥʳʤʠ ʧʦʯʚʝʥʥʳʤʠ ʩʘʧʨʦʬʠʪʘʤʠ ð ʛʨʘʤʧʦʣʦʞʠʪʝʣʴ-
ʥʳʤʠ ʧʘʣʦʯʢʘʤʠ ʨʦʜʘ Nocardia. ɿʘʙʦʣʝʚʘʥʠʝ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʚʠʜʝ ʦʩʪʨʦʡ, ʧʦʜʦ-
ʩʪʨʦʡ ʠʣʠ ʭʨʦʥʠʯʝʩʢʦʡ ʠʥʬʝʢʮʠʠ, ʯʘʩʪʦ ʚ ʢʦʞʥʦʡ, ʣʸʛʦʯʥʦʡ ʠʣʠ ʜʠʩʩʝʤʠʥʠʨʦʚʘʥʥʦʡ 
ʬʦʨʤʝ. Nocardia spp. ʚʳʟʳʚʘʶʪ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʠʦʛʨʘʥʫʣʝʤʘʪʦʟʥʳʝ ʧʦʨʘʞʝʥʠʷ ʨʘʟ-
ʣʠʯʥʳʭ ʦʨʛʘʥʦʚ, ʯʘʱʝ ʚʩʝʛʦ ʣʸʛʢʠʭ. ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʨʘʟʣʠʯʘʶʪ ʫʟʝʣʢʦʚʫʶ, ʘʙʩʮʝʜʠʨʫ-
ʶʱʫʶ, ʵʨʦʟʠʚʥʫʶ, ʷʟʚʝʥʥʫʶ, ʬʫʥʛʦʟʥʫʶ (ʛʨʠʙʦʚʠʜʥʫʶ) ʠ ʜʠʬʬʫʟʥʫʶ ʬʦʨʤʳ ʘʢʪʠʥʦ-
ʤʠʢʦʟʦʚ. ʂ ʘʢʪʠʥʦʤʠʢʦʟʫ ʠ ʥʦʢʘʨʜʠʦʟʫ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ, ʨʝʞʝ ð 
ʩʚʠʥʴʠ, ʦʚʮʳ, ʢʦʟʳ ʠ ʣʦʰʘʜʠ ʠ ʤʦʨʩʢʠʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ. ɿʘʨʘʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ 
ʚʜʳʭʘʥʠʠ ʧʳʣʠ, ʩʦʜʝʨʞʘʱʝʡ ʙʘʢʪʝʨʠʠ, ʠʣʠ ʧʨʠ ʧʨʷʤʦʤ ʧʦʧʘʜʘʥʠʠ ʙʘʢʪʝʨʠʡ ʚ ʦʨʛʘʥʠʟʤ 
ʯʝʨʝʟ ʧʦʨʝʟʳ ʠʣʠ ʮʘʨʘʧʠʥʳ, ʢʦʛʜʘ ʚ ʥʠʭ ʧʦʧʘʜʘʝʪ ʟʘʛʨʷʟʥʸʥʥʘʷ ʧʦʯʚʘ ʠʣʠ ʚʦʜʘ. ʀʩʩʣʝʜʦ-
ʚʘʥʠʷ ʤʦʨʩʢʦʡ ʚʦʜʳ ʠ ʤʦʨʩʢʦʛʦ ʜʥʘ ʚʳʷʚʠʣʠ ʥʘʣʠʯʠʝ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ ʨʘʟʥʳʭ ʨʦʜʦʚ ʠ 
ʚʠʜʦʚ. ʂʘʢ ʫ ʣʘʩʪʦʥʦʛʠʭ, ʪʘʢ ʠ ʫ ʢʠʪʦʦʙʨʘʟʥʳʭ ʯʘʱʝ ʟʘʙʦʣʝʚʘʶʪ ʤʦʣʦʜʳʝ ʞʠʚʦʪʥʳʝ, ʯʝʤ 
ʚʟʨʦʩʣʳʝ. ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʘ ʪʘʢʞʝ ʧʦ 
ʤʝʪʦʜʫ ʢʠʩʣʦʪʦʫʩʪʦʡʯʠʚʦʛʦ ʦʢʨʘʰʠʚʘʥʠʷ, ʥʝʚʦʟʤʦʞʥʦ ʜʦʩʪʦʚʝʨʥʦ ʦʧʨʝʜʝʣʠʪʴ ʙʘʢʪʝʨʠʠ 
ʢʣʘʩʩʘ Actinobacteria. ʆʜʥʘʢʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʝ ʢʠʩʣʦʪʦʫʩʪʦʡʯʠʚʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʠ 
ʤʝʪʦʜ ɻʨʦʢʦʪʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʝʥʘʤʠʥʘ ʩʝʨʝʙʨʘ ʥʝ ʪʦʣʴʢʦ ʚʳʷʚʣʷʝʪ ʭʘʨʘʢʪʝʨʥʳʝ 
ʧʨʠʟʥʘʢʠ ʘʢʪʠʥʦʙʘʢʪʝʨʠʡ, ʥʦ ʠ ʧʦʟʚʦʣʷʝʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʅʦʢʘʨʜʠʠ ʦʪ ɸʢʪʠʥʦʤʠʮʝ-
ʪʦʚ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʦ ʣʝʛʦʯʥʦʤ ʥʦʢʘʨʜʠʦʟʝ ʫ ʪʠʭʦʦʢʝʘʥ-
ʩʢʦʡ ʘʬʘʣʠʥʳ (Tursiops aduncus), ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʩʯʠʪʘʝʤ, ʯʪʦ ʥʘʰ ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ 
ʟʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʷ. 
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ɺɺɽɼɽʅʀɽ / INTRODUCTION  
ʅʦʢʘʨʜʠʦʟ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜ-

ʢʠʤ, ʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠ ʭʦ-
ʨʦʰʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ 
ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ʆʥʦ ʚʳʟʳʚʘʝʪʩʷ 
ʧʦʚʩʝʤʝʩʪʥʳʤʠ, ʩʘʧʨʦʬʠʪʥʳʤʠ, ʛʨʘʤʧʦ-
ʣʦʞʠʪʝʣʴʥʳʤʠ, ʢʠʩʣʦʪʦʫʩʪʦʡʯʠʚʳʤʠ, 
ʥʠʪʝʚʠʜʥʳʤʠ, ʘʵʨʦʙʥʳʤʠ, ʥʝʧʦʜʚʠʞʥʳ-
ʤʠ, ʥʝʩʧʦʨʦʦʙʨʘʟʫʶʱʠʤʠ ʙʘʢʪʝʨʠʷʤʠ, 
ʧʨʠʥʘʜʣʝʞʘʱʠʤʠ ʢ ʨʦʜʫ Nocardia. Nocar-
dia sp. ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚ-
ʥʦʛʦ ʧʘʪʦʛʝʥʘ, ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʦʧ-
ʧʦʨʪʫʥʠʩʪʠʯʝʩʢʠʝ ʠʥʬʝʢʮʠʠ, ʢʦʪʦʨʳʝ 
ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʧʫʪʷʤʠ 
ʠʥʬʠʮʠʨʦʚʘʥʠʷ: ʚʜʳʭʘʥʠʝʤ, ʧʨʦʛʣʘʪʳʚʘ-
ʥʠʝʤ ʠʣʠ ʟʘʛʨʷʟʥʝʥʠʝʤ ʨʘʥʳ ʩ ʧʦʩʣʝʜʫʶ-
ʱʠʤ ʨʠʩʢʦʤ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʩʦʩʫʜʠʩʪʦʡ 
ʠʥʚʘʟʠʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʨʘʟʚʠʪʠʝ ʛʝʥʝʨʘ-
ʣʠʟʦʚʘʥʥʦʡ ʠʥʬʝʢʮʠʠ. [5, 6] ʋ ʤʣʝʢʦʧʠ-
ʪʘʶʱʠʭ ʦʧʠʩʘʥʳ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʧʨʦʷʚʣʝ-
ʥʠʡ, ʘ ʠʤʝʥʥʦ: ʣʝʛʦʯʥʳʝ; ʢʦʞʥʳʝ, ʢʦʪʦ-
ʨʳʝ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʝ, 
ʧʦʜʢʦʞʥʳʝ ʠ ʤʠʮʝʪʦʤʳ; ʥʝʨʚʥʳʝ (ʙʝʟ 
ʚʦʚʣʝʯʝʥʠʷ ʣʝʛʢʠʭ); ʩʠʩʪʝʤʥʳʝ 
(ʦʭʚʘʪʳʚʘʶʱʠʝ ʜʚʘ ʠʣʠ ʙʦʣʝʝ ʦʨʛʘʥʦʚ); 
ʤʘʩʪʠʪʳ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʫ ʤʦʣʦʯʥʦʛʦ 
ʩʢʦʪʘ) [9]. 
ʂ ʥʦʢʘʨʜʠʦʟʫ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢʨʫʧʥʳʡ 

ʨʦʛʘʪʳʡ ʩʢʦʪ, ʨʝʞʝ ð ʩʚʠʥʴʠ, ʦʚʮʳ, ʢʦʟʳ 
ʠ ʣʦʰʘʜʠ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʩʣʫʯʘʠ ʥʦ-
ʢʘʨʜʠʦʟʘ ʠ ʫ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, 
ʞʠʚʫʱʠʭ ʢʘʢ ʥʘ ʩʚʦʙʦʜʝ, ʪʘʢ ʠ ʚ ʥʝʚʦʣʝ 
ʧʦʚʩʝʤʝʩʪʥʦ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʦʨʩʢʦʡ ʚʦ-
ʜʳ ʠ ʤʦʨʩʢʦʛʦ ʜʥʘ ʚʳʷʚʠʣʠ ʥʘʣʠʯʠʝ ʘʢʪʠ-
ʥʦʙʘʢʪʝʨʠʡ ʨʘʟʥʳʭ ʨʦʜʦʚ ʠ ʚʠʜʦʚ. ʂʘʢ ʫ 
ʣʘʩʪʦʥʦʛʠʭ, ʪʘʢ ʠ ʫ ʢʠʪʦʦʙʨʘʟʥʳʭ ʯʘʱʝ 
ʟʘʙʦʣʝʚʘʶʪ ʤʦʣʦʜʳʝ ʞʠʚʦʪʥʳʝ, ʯʝʤ 
ʚʟʨʦʩʣʳʝ. ʉʨʝʜʠ ʢʠʪʦʦʙʨʘʟʥʳʭ ʥʦʢʘʨʜʠʦʟ 
ʧʨʦʪʝʢʘʝʪ ʯʘʱʝ ʚ ʚʠʜʝ ʩʠʩʪʝʤʥʦʡ ʬʦʨʤʳ, 
ʚʦʚʣʝʢʘʶʱʝʡ ʜʚʘ ʠ ʙʦʣʝʝ ʦʨʛʘʥʦʚ [1, 3]. 
ʃʝʛʦʯʥʳʡ ʥʦʢʘʨʜʠʦʟ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʥʳʤ ʷʚʣʝʥʠʝʤ ʦʩʦʙʝʥʥʦ ʫ ʧʦʣʦʩʘ-
ʪʳʭ ʜʝʣʴʬʠʥʦʚ (Stenella coeruleoalba), 
ʢʦʨʦʪʢʦʧʣʘʚʥʠʢʦʚʳʭ ʛʨʠʥʜ (Globicephala 
macrorhynchus), ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʘʬʘʣʠʥ 
(Tursiops gilli), ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʘʬʘʣʠʥ 
(Tursiops truncatus), ʢʦʩʘʪʦʢ (Orcinus orca) 
ʠ ʙʝʣʫʭ (Delphinapterus leucas), ʞʠʚʫʱʠʭ 
ʥʘ ʩʚʦʙʦʜʝ. [1, 5]. ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ 
ʝʜʠʥʠʯʥʳʝ ʩʦʦʙʱʝʥʠʷ ʦ ʣʝʛʦʯʥʦʤ ʥʦʢʘʨ-
ʜʠʦʟʝ ʫ ʪʠʭʦʦʢʝʘʥʩʢʦʡ ʘʬʘʣʠʥʳ (Tursiops 

aduncus), ʞʠʚʫʱʝʡ ʚ ʥʝʚʦʣʝ [6]. ʇʨʠ ʵʪʦʤ 
ʤʥʦʛʠʝ ʘʚʪʦʨʳ ʩʢʣʦʥʷʶʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ 
ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ ʥʦʢʘʨʜʠʦʟʘ ʠ ʧʨʦʯʠʭ 
ʛʨʠʙʢʦʚʳʭ ʠʥʬʝʢʮʠʡ ʷʚʣʷʝʪʩʷ ʠʤʤʫʥʦʜʝ-
ʬʠʮʠʪ, ʚʦʟʥʠʢʰʠʡ ʥʘ ʬʦʥʝ ʤʦʨʙʠʣʠʚʠ-
ʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. [4, 7]. ʀʤʤʫʥʦʜʝʬʠ-
ʮʠʪʥʦʝ ʩʦʩʪʦʷʥʠʝ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʧʨʠ 
ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʣʠʤʬʦʠʜ-
ʥʦʡ ʪʢʘʥʠ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʠ ʩʝʣʝ-
ʟʝʥʢʠ. ʆʪʤʝʯʘʣʘʩʴ ʧʦʪʝʨʷ ʘʨʭʠʪʝʢʪʫʨʳ 
ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʩ ʘʪʨʦʬʠʝʡ ʣʠʤʬʦ-
ʠʜʥʦʡ ʪʢʘʥʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʩʝʣʝʟʸʥʢʝ 
ʦʪʤʝʯʘʣʠ ʛʠʧʝʨʧʣʘʟʠʶ ʙʝʣʦʡ ʧʫʣʴʧʳ. [2, 
7] 
Nocardia spp. ʚʳʟʳʚʘʝʪ ʫ ʤʣʝʢʦʧʠʪʘʶ-

ʱʠʭ ʧʠʦʛʨʘʥʫʣʝʤʘʪʦʟʥʳʝ ʧʦʨʘʞʝʥʠʷ ʨʘʟ-
ʣʠʯʥʳʭ ʦʨʛʘʥʦʚ, ʯʘʱʝ ʚʩʝʛʦ ʣʸʛʢʠʭ. ʄʘʢ-
ʨʦʩʢʦʧʠʯʝʩʢʠ ʨʘʟʣʠʯʘʶʪ ʫʟʝʣʢʦʚʫʶ, ʘʙ-
ʩʮʝʜʠʨʫʶʱʫʶ, ʵʨʦʟʠʚʥʫʶ, ʷʟʚʝʥʥʫʶ, 
ʬʫʥʛʦʟʥʫʶ (ʛʨʠʙʦʚʠʜʥʫʶ) ʠ ʜʠʬʬʫʟʥʫʶ 
ʬʦʨʤʳ ʘʢʪʠʥʦʤʠʢʦʟʦʚ. ɼʣʷ ʫʟʝʣʢʦʚʦʡ 
ʬʦʨʤʳ ʭʘʨʘʢʪʝʨʥʳ ʦʢʨʫʛʣʳʝ ʠʣʠ ʤʥʦʞʝ-
ʩʪʚʝʥʥʳʝ (ʚʝʣʠʯʠʥʦʡ ʜʦ ʛʦʨʦʰʠʥʳ) ʩʝʨʦ-
ʞʝʣʪʳʝ ʠʣʠ ʙʝʣʦ-ʞʝʣʪʳʝ ʧʣʦʪʥʳʝ ʛʨʘʥʫ-
ʣʝʤʳ. ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘ-
ʥʠʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 
ʜʨʫʟʳ (ʢʦʣʦʥʠʠ ʚ ʚʠʜʝ ʣʫʯʠʩʪʦʡ ʨʦʟʝʪʢʠ), 
ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟ-
ʨʘʩʪʘ ʢʦʣʦʥʠʡ ʩʦʩʪʘʚʣʷʶʪ 20 ð 250 ʤʢʤ; 
ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʜʨʫʟ 60 ð 80 ʤʢʤ. ʏʘʩʪʦ, 
ʢʦʣʦʥʠʠ ʦʢʨʫʞʝʥʳ ʥʝʡʪʨʦʬʠʣʴʥʳʤ ʵʢʩ-
ʩʫʜʘʪʦʤ. ʂʘʢ ʧʨʘʚʠʣʦ ʠʥʬʝʢʮʠʷ ʨʘʟʚʠʚʘ-
ʝʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʘʜʠʝʡ 
ʧʦʜʘʚʣʝʥʠʷ ʠʤʤʫʥʠʪʝʪʘ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʫ 
ʞʠʚʦʪʥʳʭ ʠʣʠ ʯʝʣʦʚʝʢʘ ʩ ʥʠʟʢʠʤ ʢʦʣʠʯʝ-
ʩʪʚʦʤ ʊ-ʢʣʝʪʦʢ ʠʣʠ ʜʨʫʛʠʤʠ ʦʩʣʦʞʥʝʥʠʷ-
ʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʊ-ʢʣʝʪʢʘʤʠ, ʤʦʛʫʪ ʙʳʪʴ 
ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʰʘʥʩʳ ʟʘʨʘʟʠʪʴʩʷ [1, 5]. 
ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩ 

ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ, ʘ ʪʘʢʞʝ ʧʦ 
ʤʝʪʦʜʫ ʢʠʩʣʦʪʦʫʩʪʦʡʯʠʚʦʛʦ ʦʢʨʘʰʠʚʘ-
ʥʠʷ, ʥʝʚʦʟʤʦʞʥʦ ʜʦʩʪʦʚʝʨʥʦ ʦʧʨʝʜʝʣʠʪʴ 
ʙʘʢʪʝʨʠʠ ʢʣʘʩʩʘ Actinobacteria. ʆʜʥʘʢʦ 
ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʝ ʢʠʩʣʦʪʦʫʩʪʦʡʯʠʚʦʝ 
ʦʢʨʘʰʠʚʘʥʠʝ ʠ ʤʝʪʦʜ ɻʨʦʢʦʪʪʘ ʩ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝʤ ʤʝʪʝʥʘʤʠʥʘ ʩʝʨʝʙʨʘ ʥʝ ʪʦʣʴʢʦ 
ʚʳʷʚʣʷʝʪ ʭʘʨʘʢʪʝʨʥʳʝ ʧʨʠʟʥʘʢʠ ʘʢʪʠʥʦ-
ʙʘʢʪʝʨʠʡ, ʥʦ ʠ ʧʦʟʚʦʣʷʝʪ ʜʠʬʬʝʨʝʥʮʠʨʦ-
ʚʘʪʴ ʅʦʢʘʨʜʠʠ ʦʪ ɸʢʪʠʥʦʤʠʮʝʪʦʚ [1, 5]. 
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ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  
MATERIALS AND METHODS  
ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʦ 

ʚʩʢʨʳʪʠʝ ʪʝʣʝʥʢʘ ʜʝʣʴʬʠʥʘ 
(ʪʠʭʦʦʢʝʘʥʩʢʘʷ ʘʬʘʣʠʥʘ Tursiops adun-
cus), ʞʠʚʰʝʛʦ ʠ ʧʦʛʠʙʰʝʛʦ ʚ ʥʝʚʦʣʝ.  
ɺʩʢʨʳʪʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʩʪʘʥʜʘʨʪʥʦ-

ʤʫ ʧʨʦʪʦʢʦʣʫ. ʆʨʛʘʥʳ ʩ ʥʘʠʙʦʣʝʝ ʚʳʨʘ-
ʞʝʥʥʳʤʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ 
ï ʣʝʛʢʠʝ, ʩʝʣʝʟʝʥʢʘ, ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ 
ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʛʠʩʪʦʣʦ-
ʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʘʪʦʣʦʛʠʯʝʩʢʠʡ 
ʤʘʪʝʨʠʘʣ (ʢʫʩʦʯʢʠ ʦʪʦʙʨʘʥʥʳʭ ʦʨʛʘʥʦʚ) 
ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ 10% ʬʦʨʤʘʣʠʥʝ 
ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʛʠʩʪʦʣʦ-
ʛʠʯʝʩʢʠʭ ʤʠʢʨʦʧʨʝʧʘʨʘʪʦʚ. ɼʣʷ ʦʙʱʝʡ 
ʦʮʝʥʢʠ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʩ-
ʧʦʣʴʟʦʚʘʣʠ ʩʪʘʥʜʘʨʪʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ 
ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ɼʣʷ ʜʠʬʬʝ-
ʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʩʧʝʮʠʘʣʴʥʳʝ ʛʠʩʪʦʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 
ʦʢʨʘʰʠʚʘʥʠʷ ʧʦ ɻʨʦʢʦʪʪʫ, ʎʠʣʶ-
ʅʠʣʴʩʝʥʫ ʠ PAS.  
ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʙʳʣʠ ʧʝ-

ʨʝʚʝʜʝʥʳ ʚ ʮʠʬʨʦʚʳʝ ʧʨʠ ʧʦʤʦʱʠ ʘʚʪʦ-
ʤʘʪʠʯʝʩʢʦʡ ʩʢʘʥʠʨʫʶʱʝʡ ʩʠʩʪʝʤʳ Vision 
A1É ʦʪ ʢʦʤʧʘʥʠʠ ʄʝʜʠʢʘ ʇʨʦʜʘʢʪ, ʈʦʩ-
ʩʠʷ (West Medica) ʠ ʜʘʣʝʝ ʧʨʦʩʤʦʪʨʝʥʳ ʩ 
ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ 
ʧʨʦʩʤʦʪʨʘ ʮʠʬʨʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ VisionÉ 
ʦʪ ʢʦʤʧʘʥʠʠ ʄʝʜʠʢʘ ʇʨʦʜʘʢʪ, ʈʦʩʩʠʷ. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS  
ʅʘ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʝ ʚʩʢʨʳʪʠʝ 

ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʧʨʠʯʠʥ ʩʤʝʨʪʠ ʧʦʩʪʫʧʠʣ 
ʪʝʣʝʥʦʢ ʪʠʭʦʦʢʝʘʥʩʢʦʡ ʘʬʘʣʠʥʳ (Tursiops 
aduncus) ʩ ʝʜʠʥʩʪʚʝʥʥʳʤʠ ʘʥʘʤʥʝʩʪʠʯʝ-
ʩʢʠʤʠ ʜʘʥʥʳʤʠ: ʘʧʘʪʠʷ, ʘʥʦʨʝʢʩʠʷ. ʃʝ-
ʪʘʣʴʥʳʡ ʠʩʭʦʜ ʥʘʩʪʫʧʠʣ ʚ ʪʝʯʝʥʠʝ 2 ʩʫ-
ʪʦʢ ʧʦʩʣʝ ʧʨʦʷʚʣʝʥʠʷ ʜʘʥʥʳʭ ʩʠʤʧʪʦʤʦʚ. 
ʅʘʨʫʞʥʳʡ ʦʩʤʦʪʨ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ 
ʧʝʥʠʩʪʫʶ ʞʠʜʢʦʩʪʴ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʦʛʦ 
ʮʚʝʪʘ, ʚʳʜʝʣʷʚʰʫʶʩʷ ʠʟ ʜʳʭʘʣʘ. 
ʄʘʢʨʦʢʘʨʪʠʥʘ ʦʨʛʘʥʦʚ ʩ ʚʳʨʘʞʝʥʥʳ-

ʤʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ: 
- ʃʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʩʨʝʜʦʩʪʝʥʠʷ 

ʢʨʘʩʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ, ʛʠʧʝʨʧʣʘʟʠʨʦʚʘʥ-
ʥʳʝ, ʠʭ ʢʦʥʩʠʩʪʝʥʮʠʷ ʧʣʦʪʥʘʷ, ʥʘ ʨʘʟʨʝʟʝ 
ʙʣʝʩʪʷʱʠʝ; 

- ɺ ʣʝʛʢʠʭ ʧʨʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝ-
ʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʙʥʘʨʫʞʠʣʠ ʧʨʠʟʥʘʢʠ 
ʛʥʦʡʥʦ - ʬʠʙʨʠʥʦʟʥʦʡ ʣʦʙʘʨʥʦʡ ʧʥʝʚʤʦ-

ʥʠʠ. ɺ ʛʨʫʜʥʦʡ ʧʦʣʦʩʪʠ ʤʝʞʜʫ ʣʝʛʦʯʥʦʡ 
ʠ ʢʦʩʪʘʣʴʥʦʡ ʧʣʝʚʨʘʤʠ ʩʣʝʚʘ ʠʤʝʣʩʷ ʦʙ-
ʰʠʨʥʳʡ ʫʯʘʩʪʦʢ ʩʝʨʦʟʥʦ-ʬʠʙʨʠʥʦʟʥʦʛʦ 
ʩʣʠʧʯʠʚʦʛʦ ʚʦʩʧʘʣʝʥʠʷ, ʘ ʩʧʨʘʚʘ ʬʠʙʨʠ-
ʥʦʟʥʦʝ ʚʦʩʧʘʣʝʥʠʝ ʣʝʛʦʯʥʦʡ ʧʣʝʚʨʳ - ʦʥʘ 
ʙʳʣʘ ʤʘʪʦʚʦʡ, ʩʝʨʦ-ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ, ʩ 
ʥʘʣʦʞʝʥʠʷʤʠ ʬʠʙʨʠʥʘ. ʃʝʛʢʠʝ ʠʤʝʣʠ 
ʧʣʦʪʥʫʶ ʢʦʥʩʠʩʪʝʥʮʠʶ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 
ʨʘʟʨʝʟʝ ʣʝʛʦʯʥʘʷ ʪʢʘʥʴ ʙʳʣʘ ʢʨʘʩʥʦʛʦ 
ʮʚʝʪʘ. ʃʝʚʘʷ ʠ ʧʨʘʚʘʷ ʩʨʝʜʥʷʷ ʠ ʜʠʘʬʨʘʛ-
ʤʘʣʴʥʘʷ ʜʦʣʠ ʣʝʛʢʦʛʦ ʥʘ ʨʘʟʨʝʟʝ ʪʝʤʥʦ-
ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ (ʈʠʩ. 1.). ɺ ʜʘʥʥʳʭ ʜʦʣʷʭ 
ʣʝʛʢʦʛʦ ʩ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦ-
ʥʳ ʠʤʝʣʠʩʴ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʠʥʢʘʧʩʫʣʠ-
ʨʦʚʘʥʥʳʝ ʦʯʘʛʠ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ ʨʘʟʤʝ-
ʨʦʤ ʦʪ 2 ʜʦ 10 ʩʤ ʩ ʛʥʦʡʥʦ-ʬʠʙʨʠʥʦʟʥʳʤ 
ʩʦʜʝʨʞʠʤʳʤ (ʈʠʩ. 2.).   

- ʉʝʣʝʟʝʥʢʘ ʪʝʤʥʦ-ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ, 
ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʩ ʧʝʨʝʧʦʣʥʝʥʥʳʤʠ ʢʨʦ-
ʚʴʶ ʩʦʩʫʜʘʤʠ ʠ ʩʫʭʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʘ-
ʨʝʥʭʠʤʳ ʥʘ ʨʘʟʨʝʟʝ. 
ʈʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʦʪʦʙʨʘʥʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʦʨʛʘʥʦʚ:  
ʉʝʣʝʟʝʥʢʘ: ʢʘʧʩʫʣʘ ʫʪʦʣʱʝʥʥʘʷ, ʢʨʘʩ-

ʥʘʷ ʧʫʣʴʧʘ ʫʤʝʨʝʥʥʘʷ, ʩʦʩʪʦʠʪ ʙʦʣʝʝ ʯʝʤ 
ʥʘ 90% ʠʟ ʵʨʠʪʨʦʮʠʪʦʚ. ɹʝʣʘʷ ʧʫʣʴʧʘ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ, ʢʨʫʧʥʳ-
ʤʠ ʣʠʤʬʦʠʜʥʳʤʠ ʬʦʣʣʠʢʫʣʘʤʠ ʩ ʯʝʪʢʦʡ 
ʩʪʨʘʪʠʬʠʢʘʮʠʝʡ ʩʣʦʝʚ. ɻʝʨʤʠʥʘʪʠʚʥʳʝ 
ʮʝʥʪʨʳ ʢʨʫʧʥʳʝ, ʩʦʩʪʦʷʪ ʠʟ ʢʨʫʧʥʳʭ ʠ 
ʤʝʣʢʠʭ ʣʠʤʬʦʮʠʪʦʚ, ʜʘʣʝʝ ʯʝʪʢʘʷ ʤʘʥ-
ʪʠʡʥʘʷ ʟʦʥʘ, ʩʦʩʪʦʷʱʘʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 
ʠʟ ʤʝʣʢʠʭ ʣʠʤʬʦʮʠʪʦʚ ʠ ʰʠʨʦʢʘʷ ʤʘʨʛʠ-
ʥʘʣʴʥʘʷ ʟʦʥʘ. (ʈʠʩ. 3.) 
ʃʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ: ʩʪʨʫʢʪʫʨʘ ʥʘʨʫ-

ʰʝʥʘ, ʩʪʨʘʪʠʬʠʢʘʮʠʷ ʩʪʝʨʪʘ, ʚʳʨʘʞʝʥʥʘʷ 
ʘʪʨʦʬʠʷ ʤʘʨʛʠʥʘʣʴʥʦʛʦ ʠ ʤʘʥʪʠʡʥʦʛʦ 
ʩʣʦʸʚ ʣʠʤʬʦʠʜʥʳʭ ʬʦʣʣʠʢʫʣʦʚ, ʪʦʪʘʣʴ-
ʥʳʡ ʩʠʥʫʩʦʚʳʡ ʛʠʩʪʠʦʮʠʪʦʟ. (ʈʠʩ. 4.) 
ʃʝʛʢʠʝ: ʩʪʨʫʢʪʫʨʘ ʦʨʛʘʥʘ ʥʘʨʫʰʝʥʘ, 

ʣʸʛʦʯʥʘʷ ʪʢʘʥʴ ʙʝʟʚʦʟʜʫʰʥʘʷ: ʥʘ ʬʦʥʝ 
ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʛʦ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʦʪʸʢʘ, 
ʧʨʦʩʚʝʪʳ ʘʣʴʚʝʦʣ ʟʘʧʦʣʥʝʥʳ ʩʝʨʦʟʥʦ-
ʬʠʙʨʠʥʦʟʥʳʤ ʵʢʩʩʫʜʘʪʦʤ ʩ ʧʨʠʤʝʩʴʶ 
ʢʣʝʪʦʯʥʦʛʦ ʜʝʪʨʠʪʘ. ʄʥʦʛʦʦʯʘʛʦʚʳʡ ʚʳ-
ʨʘʞʝʥʥʳʡ ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʡ ʦʪʸʢ. ɺ ʧʨʦ-
ʩʚʝʪʘʭ ʢʨʫʧʥʳʭ ʙʨʦʥʭʦʚ ʧʣʦʪʥʳʡ ʥʝʡʪʨʦ-
ʬʠʣʴʥʳʡ ʠʥʬʠʣʴʪʨʘʪ. ʇʣʝʚʨʘ ʨʘʟʨʳʭʣʝ-
ʥʘ, ʦʪʸʯʥʘ, ʩʦ ʩʣʘʙʦ-ʫʤʝʨʝʥʥʦʡ ʣʝʡʢʦʮʠ-
ʪʘʨʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʝʡ. ɺ ʢʘʞʜʦʤ ʦʙʨʘʟʮʝ 
ʣʸʛʢʠʭ ʚʳʷʚʣʝʥʳ ʢʨʫʧʥʳʝ ʠʥʢʘʧʩʫʣʠʨʦ-
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ʚʘʥʥʳʝ ʘʙʩʮʝʩʩʳ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 
ʤʘʢʨʦʬʘʛʦʚ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʘʢʨʦʬʘʛʘʣʴ-
ʥʳʭ ʛʨʘʥʫʣʸʤ ʠ ʤʥʦʞʝʩʪʚʦʤ ʩʪʨʫʢʪʫʨ ʩ 
ʙʘʟʦʬʠʣʴʥʳʤ ʮʝʥʪʨʦʤ ʠ ʵʦʟʠʥʦʬʠʣʴʥʦʡ, 
ʠʛʦʣʴʯʘʪʦʡ ʧʝʨʠʬʝʨʠʝʡ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ 
ʜʣʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 
ʪʠʧʫ Actinobacteria. (ʈʠʩ. 5).  
ɼʣʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʘʢʪʠʥʦʤʠʢʦʟʘ ʠ ʥʦʢʘʨʜʠʦʟʘ ʙʳʣʦ ʧʨʦʚʝ-

ʜʝʥʦ ʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʧʦ 
ɻʨʦʢʦʪʪʫ, ʎʠʣʶ-ʅʠʣʴʩʝʥʫ ʠ PAS. ʈʝʟʫʣʴ-
ʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʪʨʫʢʪʫʨʳ ʠʤʝʣʠ ʧʦ-
ʣʦʞʠʪʝʣʴʥʫʶ ʦʢʨʘʩʢʫ PAS ʠ ʧʦ ʎʠʣʶ-
ʅʠʣʴʩʝʥʫ, ʥʦ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ ʧʦ 
ɻʨʦʢʦʪʪʫ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʥʦʢʘʨʜʠʡ ʠ 
ʥʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʘʢʪʠʥʦʤʠʮʝʪʦʚ (ʈʠʩ. 
6.). 

ʈʠʩʫʥʦʢ 1 ï ɻʨʫʜʥʘʷ ʧʦʣʦʩʪʴ. ʆʙʰʠʨʥʳʡ 
ʫʯʘʩʪʦʢ ʩʝʨʦʟʥʦ-ʬʠʙʨʠʥʦʟʥʦʛʦ 
ʩʣʠʧʯʠʚʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʧʣʝʚʨʳ. 

ʈʠʩʫʥʦʢ 2 ï ʄʥʦʞʝʩʪʚʝʥʥʳʝ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʳʝ ʦʯʘʛʠ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ  
ʩ ʛʥʦʡʥʦ-ʬʠʙʨʦʟʥʳʤ ʩʦʜʝʨʞʠʤʳʤ. 

ʈʠʩʫʥʦʢ 3 ï ɹʝʣʘʷ ʧʫʣʴʧʘ ʩʝʣʝʟʝʥʢʠ.  
ʄʥʦʞʝʩʪʚʝʥʥʳʝ ʢʨʫʧʥʳʝ ʣʠʤʬʦʠʜʥʳʝ 
ʬʦʣʣʠʢʫʣʳ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ ʵʦʟʠʥ, 

ʫʚʝʣʠʯʝʥʠʝ ʭ100. 
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ʈʠʩʫʥʦʢ 4 ï ʃʠʤʬʘʪʠʯʝʩʢʠʡ ʫʟʝʣ.  
ɺʳʨʘʞʝʥʥʘʷ ʘʪʨʦʬʠʷ ʤʘʨʛʠʥʘʣʴʥʦʛʦ ʠ 
ʤʘʥʪʠʡʥʦʛʦ ʩʣʦʷ ʣʠʤʬʦʠʜʥʳʭ ʬʦʣʣʠʢʫ-
ʣʦʚ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ ʵʦʟʠʥ,  

ʫʚʝʣʠʯʝʥʠʝ ʭ100. 

ʈʠʩʫʥʦʢ 5 ï ʉʣʝʚʘ, ʢʨʫʧʥʳʡ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʳʡ ʘʙʩʮʝʩʩ ʚ ʣʝʛʢʦʤ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ 
ʵʦʟʠʥ, ʫʚʝʣʠʯʝʥʠʝ ʭ40. ʉʧʨʘʚʘ ʩʦʜʝʨʞʠʤʦʝ ʘʙʩʮʝʩʩʘ ʣʝʛʢʦʛʦ ʩ ʤʥʦʞʝʩʪʚʦʤ ʩʪʨʫʢʪʫʨ ʩ 
ʙʘʟʦʬʠʣʴʥʳʤ ʮʝʥʪʨʦʤ ʠ ʵʦʟʠʥʦʬʠʣʴʥʦʡ, ʠʛʦʣʴʯʘʪʦʡ ʧʝʨʠʬʝʨʠʝʡ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠ-

ʣʠʥ ʵʦʟʠʥ, ʫʚʝʣʠʯʝʥʠʝ ʭ400. 

ʈʠʩʫʥʦʢ 6 ï ʈʝʟʫʣʴʪʘʪ ʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ ʦʢʨʘʰʠʚʘʥʠʷ. ɸ) ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʦʢʨʘʩʢʘ ʧʦ 
ʎʠʣʶ-ʅʠʣʴʩʝʥʫ; ɹ) ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʦʢʨʘʩʢʘ PAS; ɺ) ʆʪʨʠʮʘʪʝʣʴʥʘʷ ʦʢʨʘʩʢʘ  

ʧʦ ɻʨʦʢʦʪʪʫ. ʋʚʝʣʠʯʝʥʠʝ ʭ400. 

ɺʓɺʆɼʓ / CONCLUSION 
ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʘʥʥʳʭ ʧʘʪʦʣʦʛʦʘʥʘ-

ʪʦʤʠʯʝʩʢʦʛʦ ʚʩʢʨʳʪʠʷ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʨ-
ʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʦ ʟʘʢʣʶʯʝʥʦ, ʯʪʦ ʩʤʝʨʪʴ 
ʜʝʣʴʬʠʥʘ ʥʘʩʪʫʧʠʣʘ ʦʪ ʜʳʭʘʪʝʣʴʥʦʡ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʥʘʩʪʫʧʠʚʰʝʡ ʚ ʩʣʝʜʩʪʚʠʠ 
ʛʥʦʡʥʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ, ʚʦʟʥʠʢʰʝʡ ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʥʦʢʘʨʜʠʦʟʘ ʣʝʛʢʠʭ ʥʘ ʬʦʥʝ 
ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ, ʯʪʦ ʩʦʛʣʘʩʥʦ ʣʠʪʝʨʘ-
ʪʫʨʥʳʤ ʜʘʥʥʳʤʠ, ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʚʠ-
ʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ Dolphin Morbillivirus. 
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ABSTRACT 
The article presents the results of a 

pathoanatomical autopsy of a calf of a Pacif-
ic bottlenose dolphin (Tursiops aduncus) and 
the results of histological and histochemical 
examination of selected organ samples. We 
have been diagnosed with pulmonary nocar-
diosis. Nocardiosis is an infectious disease 
caused by various aerobic soil saprophytes, 
gram-positive rods of the genus Nocardia. 
The disease can manifest itself as an acute, 
subacute, or chronic infection, often in a 
cutaneous, pulmonary, or disseminated form. 
Nocardia spp. They cause pyogranulomatous 
lesions of various organs in mammals, most 
often the lungs. Macroscopically, nodular, 
abscessing, erosive, ulcerative, fungous 
(fungal) and diffuse forms of actinomycosis 
are distinguished. Cattle are susceptible to 
actinomycosis and nocardiosis, less often 
pigs, sheep, goats and horses, and marine 
mammals. Infection occurs when dust con-
taining bacteria is inhaled, or when bacteria 
enter the body directly through cuts or 
scratches, when contaminated soil or water 
enters them. Studies of seawater and the 
seabed have revealed the presence of actino-
bacteria of different genera and species. In 
both pinnipeds and cetaceans, young animals 
are more likely to become ill than adults. 
During histological examination with hema-

toxylin and eosin, as well as by the method 
of acid-resistant staining, it is impossible to 
reliably identify bacteria of the Actinobacte-
ria class. However, modified acid-resistant 
staining and the Grokott method using silver 
methenamine not only reveals the character-
istic features of actinobacteria, but also 
makes it possible to differentiate Nocardia 
from Actinomycetes. There is only one re-
port in the literature about pulmonary nocar-
diosis in the Pacific bottlenose dolphin 
(Tursiops aduncus), and therefore we believe 
that our clinical case deserves attention. 
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ʈɽʌɽʈɸʊ  
ɺ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʮʠʠ ʧʪʠʮʝʚʦʜʩʪʚʘ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʧʪʠʮʘ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ 
ʪʨʝʙʦʚʘʥʠʷʤ ï ʫʨʦʚʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 
ʩʚʦʡʩʪʚʘʤ. ʊʦʚʘʨʥʦʝ ʧʪʠʮʝʚʦʜʩʪʚʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʝʪ ʚ 
ʩʚʦʝʤ ʘʨʩʝʥʘʣʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʢʨʦʩʩʳ ʢʫʨ, ʦʪ ʢʦʪʦʨʳʭ 

ʧʦʣʫʯʘʶʪ ʷʡʮʘ ʩ ʙʝʣʦʡ ʠʣʠ ʢʦʨʠʯʥʝʚʦʡ ʩʢʦʨʣʫʧʦʡ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʚ ʦʢʨʘʩʢʝ ʩʢʦʨʣʫʧʳ 
ʷʠʮ ʦʙʫʩʣʦʚʣʝʥʦ ʩʧʨʦʩʦʤ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʨʳʥʢʝ ʠ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʩʘ-
ʤʠʭ ʢʨʦʩʩʦʚ. ʄʥʦʛʠʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʧʨʝʠʤʫʱʝʩʪʚ ʷʠʮ ʩ ʢʦʨʠʯʥʝʚʦʡ ʩʢʦʨʣʫʧʦʡ 
ʷʚʣʷʝʪʩʷ ʠʭ ʪʦʣʩʪʘʷ ʠ ʧʨʦʯʥʘʷ ʩʢʦʨʣʫʧʘ. ʆʜʥʘʢʦ ʫʜʝʣʴʥʳʡ ʚʝʩ ʜʦʣʠ ʚʩʝʭ ʧʦʚʨʝʞʜʝʥʥʳʭ 
ʷʠʮ ʚ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʧʦʚʨʝʞʜʘʝʤʦʩʪʠ ʩʢʦʨʣʫʧʳ 
ʠʭ ʢʘʢ ʙʝʣʦʡ, ʪʘʢ ʠ ʩ ʢʦʨʠʯʥʝʚʦʡ ʦʢʨʘʩʢʦʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʠ ʠʟʫʯʝʥʳ ʤʦʨʬʦ-
ʙʠʦʬʠʟʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʩʢʦʨʣʫʧʳ ʷʠʮ ʢʫʨ ʢʨʦʩʩʘ ʍʘʡʩʝʢʩ ʙʨʘʫʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥ-
ʪʝʥʩʠʚʥʦʩʪʠ (ʩʣʘʙʦʡ, ʩʨʝʜʥʝʡ ʠ ʩʠʣʴʥʦʡ) ʧʠʛʤʝʥʪʘʮʠʠ ʠʭ ʩʢʦʨʣʫʧʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʠʢ ʠ ʧʨʠʙʦʨʦʚ. ɺʩʝ ʢʫʨʳ ʢʨʦʩʩʘ ʍʘʡʩʝʢʩ ʙʨʘʫʥ ʥʘʭʦʜʠʣʠʩʴ ʚ ʦʜʠʥʘ-
ʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʣʫʯʰʘʷ 
ʩʢʦʨʣʫʧʘ ʦʢʘʟʘʣʘʩʴ ʫ ʷʠʮ ʩʦ ʩʚʝʪʣʦ ʢʦʨʠʯʥʝʚʦʡ ʠ ʢʦʨʠʯʥʝʚʦʡ ʩʢʦʨʣʫʧʦʡ. ʉʢʦʨʣʫʧʘ ʵʪʠʭ 
ʷʠʮ ʙʳʣʘ ʪʦʣʱʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 2-2,5 % ʠ ʪʷʞʝʣʝʝ ʥʘ 5,1% ʠ 1,15% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʷʡʮʘʤʠ, 
ʠʤʝʶʱʠʤʠ ʩʣʘʙʫʶ ʠ ʩʠʣʴʥʫʶ ʧʠʛʤʝʥʪʘʮʠʶ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʪʦ ʦʧʨʝʜʝʣʠʣʦ ʩʥʠʞʝʥʠʝ 
ʧʦʢʘʟʘʪʝʣʷ ʫʧʨʫʛʦʡ ʜʝʬʦʨʤʘʮʠʠ ʙʦʣʝʝ ʯʝʤ ʥʘ 4% ʥʠʞʝ, ʘ ʧʨʦʯʥʦʩʪʴ ʩʢʦʨʣʫʧʳ ï ʚʳʰʝ ʥʘ 
12,83% (ʈÒ0,1) ʠ 1,57%, ʯʝʤ ʚ ʛʨʫʧʧʘʭ ʩʦ ʩʣʘʙʦʡ ʠ ʩʠʣʴʥʦʡ ʧʠʛʤʝʥʪʘʮʠʝʡ.  
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ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʊʦʚʘʨʥʦʝ ʧʪʠʮʝʚʦʜʩʪʚʦ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʠʤʝʝʪ ʚ ʩʚʦʝʤ ʘʨʩʝʥʘʣʝ ʚʳʩʦʢʦʧʨʦ-
ʜʫʢʪʠʚʥʳʝ ʢʨʦʩʩʳ ʩ ʨʘʟʣʠʯʥʦʡ ʧʠʛʤʝʥʪʘ-
ʮʠʝʡ ʩʢʦʨʣʫʧʳ: ʙʝʣʦʡ, ʢʦʨʠʯʥʝʚʦʡ ʠ ʢʨʝ-
ʤʦʚʦʡ. çʂʨʝʤʦʚʳʝè ʢʨʦʩʩʳ ʧʨʘʢʪʠʯʝʩʢʠ 
ʫʞʝ ʠʩʯʝʟʣʠ, ʧʦʛʣʦʱʝʥʥʳʝ ʢʦʨʠʯʥʝʚʦʩ-
ʢʦʨʣʫʧʥʳʤʠ, ʯʪʦ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʝʝ 
ʚʳʩʦʢʦʡ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴʶ ʧʦʪʨʝʙʠʪʝ-
ʣʝʡ ʥʘ ʷʠʯʥʦʤ ʨʳʥʢʝ ʷʠʮ ʩ ʙʝʣʦʡ ʠʣʠ ʢʦ-
ʨʠʯʥʝʚʦʡ ʩʢʦʨʣʫʧʦʡ, ʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ï 
ʵʢʦʥʦʤʠʢʦʡ [1, 2, 3, 4]. ʊʘʢ, ʚ ɻʝʨʤʘʥʠʠ, 
ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʷʠʮ ʨʝʘʣʠʟʫʝʪʩʷ ʩ ʙʝʣʦʡ 
ʩʢʦʨʣʫʧʦʡ, ʘ ʚʦ ʌʨʘʥʮʠʠ, ʥʘʦʙʦʨʦʪ, ʩ 
ʢʦʨʠʯʥʝʚʦʡ. ɺ ʈʦʩʩʠʠ ʚʳʙʦʨ ʧʦʪʨʝʙʠʪʝ-
ʣʝʡ ʨʘʟʜʝʣʠʣʩʷ ʧʨʠʤʝʨʥʦ ʧʦʨʦʚʥʫ ʤʝʞʜʫ 
ʷʡʮʘʤʠ ʩ ʢʦʨʠʯʥʝʚʦʡ ʠ ʙʝʣʦʡ ʩʢʦʨʣʫʧʦʡ. 
ʉʨʝʜʠ ʣʶʙʠʪʝʣʝʡ ʷʠʮ ʩ ʢʦʨʠʯʥʝʚʦʡ ʩʢʦʨ-
ʣʫʧʦʡ ʙʳʪʫʝʪ ʤʥʝʥʠʝ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʪʘʢʠʭ 
ʷʠʮ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʠ ʯʝʤ ʠʥʪʝʥʩʠʚʥʝʝ 
ʦʢʨʘʰʝʥʘ ʩʢʦʨʣʫʧʘ ʚ ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ, 
ʪʝʤ ʣʫʯʰʝ ʥʝ ʪʦʣʴʢʦ ʚʥʫʪʨʝʥʥʝʝ ʩʦʜʝʨ-
ʞʠʤʦʝ ʠʭ, ʥʦ ʠ ʪʦʣʱʝ ʠ ʧʨʦʯʥʝʝ ʩʢʦʨʣʫʧʘ 
[1, 3, 5, 6, 7, 8]. ɹʝʟʫʩʣʦʚʥʦ ʚʥʫʪʨʝʥʥʝʝ 
ʩʦʜʝʨʞʠʤʦʝ ʷʠʮ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ 
ʢʘʯʝʩʪʚʘ ʩʢʦʨʣʫʧʳ. ʆʜʥʘʢʦ ʜʦʣʷ ʧʦʚʨʝ-
ʞʜʝʥʥʳʭ ʷʠʮ ʥʘ ʧʪʠʮʝʬʘʙʨʠʢʘʭ, ʨʘʙʦʪʘʶ-
ʱʠʭ ʩ ʢʦʨʠʯʥʝʚʦʩʢʦʨʣʫʧʥʳʤʠ ʢʨʦʩʩʘʤʠ, 
ʧʦʨʦʡ ʙʳʚʘʝʪ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝ ʷʠʮ ʩ ʙʝʣʦʡ ʩʢʦʨʣʫʧʦʡ ʜʦʩʪʠʛʘʷ ʧʦ-
ʨʦʡ 15-20% [2, 4, 6, 8, 9, 10].  
ʋ ʩʦʚʨʝʤʝʥʥʳʭ ʷʠʯʥʳʭ ʢʨʦʩʩʦʚ ʧʨʦ-

ʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʩʢʦʨʣʫʧʳ, ʧʨʦʠʩʭʦʜʷ-
ʱʠʡ ʚ ʤʘʪʢʝ ʷʡʮʝʚʦʜʘ (ʩʢʦʨʣʫʧʦʚʦʡ ʯʘ-
ʩʪʠ), ʧʨʦʜʦʣʞʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 17-18 
ʯʘʩʦʚ ʚʤʝʩʪʦ 19-20 ʫ ʢʨʦʩʩʦʚ, ʩʦʟʜʘʥʥʳʭ 
ʚ ʧʨʝʞʥʠʝ ʛʦʜʳ ʠ 22-23 ʯʘʩʦʚ ʠ ʙʦʣʝʝ ʫ 
ʧʦʨʦʜʥʦʡ ʧʪʠʮʳ. ʆʥ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥ ʩ 
ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʬʘʢʪʦʨʦʚ: ʛʝʥʝʪʠ-
ʢʦʡ ʧʪʠʮʳ, ʝʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 
(ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʢʣʘʜʢʠ), ʚʦʟʨʘʩʪʦʤ, ʟʜʦ-
ʨʦʚʴʝʤ ʠ ʪ.ʜ. [2, 3, 4, 7, 8, 9]. ɽʩʪʝʩʪʚʝʥʥʦ, 
ʦʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ 
ʷʡʮʘ ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʝʛʦ 
ʚ ʤʘʪʢʝ, ʚʣʠʷʝʪ ʥʘ ʥʘʢʘʧʣʠʚʘʥʠʝ ʧʠʛʤʝʥ-
ʪʘ, ʘ ʚ ʮʝʣʦʤ ʥʘ ʧʠʛʤʝʥʪʘʮʠʶ ʩʢʦʨʣʫʧʳ 
[4, 5, 6]. ʂʦʨʠʯʥʝʚʘʷ ʩʢʦʨʣʫʧʘ ï ʨʝʟʫʣʴʪʘʪ 
ʦʪʣʦʞʝʥʠʷ ʧʠʛʤʝʥʪʘ ʧʨʦʪʦʧʦʨʬʠʨʠʥʘ, 
ʚʳʜʝʣʷʝʤʦʛʦ ʞʝʣʝʟʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ 
ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʤʘʪʢʠ, ʧʨʠʯʝʤ 
ʥʘʩʳʱʝʥʠʝ ʙʝʣʢʦʚʦʡ ʤʘʪʨʠʮʳ ʷʡʮʘ ʢʘʣʴ-

ʮʠʝʤ ʠ ʝʝ ʧʠʛʤʝʥʪʘʮʠʷ ʧʨʦʠʩʭʦʜʷʪ ʦʜʥʦ-
ʚʨʝʤʝʥʥʦ [1, 6, 9]. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʠʛʤʝʥʪʘʮʠʠ ʩʢʦʨʣʫʧʳ 
ʩʫʜʠʪʴ ʠ ʦʙ ʫʨʦʚʥʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʧʨʘ-
ʚʠʣʴʥʦʩʪʠ ʢʦʨʤʣʝʥʠʷ, ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦ-
ʚʴʷ ʧʪʠʮʳ, ʚʦʟʨʘʩʪʝ ʢʫʨ ʠ, ʚʝʨʦʷʪʥʦ, ʦ 
ʢʘʯʝʩʪʚʝ ʩʢʦʨʣʫʧʳ ʧʦʣʫʯʘʝʤʳʭ ʷʠʮ. 
ʇʦʵʪʦʤʫ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʝʥʥʳʭ 

(ʤʦʨʬʦ-ʙʠʦʬʠʟʠʯʝʩʢʠʭ) ʧʦʢʘʟʘʪʝʣʝʡ ʧʠʛ-
ʤʝʥʪʠʨʦʚʘʥʥʦʡ ʩʢʦʨʣʫʧʳ ʷʠʮ ʷʚʣʷʝʪʩʷ 
ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʧʨʝʜʧʨʠ-
ʪ̫ʠʡ ʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝ-
ʥʠʝ ʚ ʩʝʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʩ ʷʠʯʥʳʤʠ 
ʢʦʨʠʯʥʝʚʦʩʢʦʨʣʫʧʥʳʤʠ ʢʨʦʩʩʘʤʠ. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʨʘʚʥʠʪʴ ʤʦʨʬʦ-

ʙʠʦʬʠʟʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʩʢʦʨ-
ʣʫʧʳ ʷʠʮ ʨʘʟʥʦʡ ʧʠʛʤʝʥʪʘʮʠʠ ʦʪ ʢʫʨ 
ʢʨʦʩʩʘ ʍʘʡʩʝʢʩ ʙʨʘʫʥ.  
ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʵʪʠʤ ʙʳʣʠ ʧʦʩʪʘʚʣʝ-

ʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
1. ʀʟʫʯʠʪʴ ʤʦʨʬʦ-ʙʠʦʬʠʟʠʯʝʩʢʠʝ 

ʢʘʯʝʩʪʚʘ ʩʢʦʨʣʫʧʳ ʷʠʮ ʠʩʩʣʝʜʫʝʤʦʛʦ 
ʢʨʦʩʩʘ ʩʦ ʩʣʘʙʦʡ, ʩʨʝʜʥʝʡ ʠ ʩʠʣʴʥʦʡ ʝʝ 
ʧʠʛʤʝʥʪʘʮʠʝʡ. 
2. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝ-

ʟʫʣʴʪʘʪʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʢʘʯʝʩʪʚʦ 
ʩʢʦʨʣʫʧʳ ʷʠʮ ʩ ʨʘʟʥʦʡ ʧʠʛʤʝʥʪʘʮʠʝʡ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ / MA-

TERIALS AND METHODS  
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʫʯʝʙʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʦʮʝʥʢʠ 
ʢʘʯʝʩʪʚʘ ʷʠʮ ʠʥʩʪʠʪʫʪʘ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ 
ʘʢʚʘʢʫʣʴʪʫʨʳ ʠʤ. ɺ.ʀ. ʅʘʫʤʦʚʘ ʌɻɹʆʋ 
ɺʆ ʉʇʙɻɸʋ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʷʚʠʣʠʩʴ ʷʡʮʘ ʢʫʨ ʢʨʦʩʩʘ ʍʘʡʩʝʢʩ ʙʨʘʫʥ ʩ 
ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ (ʩʣʘʙʦʡ, ʩʨʝʜʥʝʡ 
ʠ ʩʠʣʴʥʦʡ) ʧʨʦʷʚʣʝʥʠʷ ʢʦʨʠʯʥʝʚʦʛʦ ʧʠʛ-
ʤʝʥʪʘ ʩʢʦʨʣʫʧʳ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʢʫʨ ʦʜʠ-
ʥʘʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ, ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ ʠ 
ʢʦʨʤʣʝʥʠʷ. ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʧʨʝʜ-
ʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
ʇʨʠ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʠʢʠ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘ ʢʘʬʝʜʨʝ ʧʪʠʮʝʚʦʜʩʪʚʘ 
ʠ ʤʝʣʢʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠʤ. ʇ.ʇ. ʎʘ-
ʨʝʥʢʦ ʠʥʩʪʠʪʫʪʘ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʘʢʚʘ-
ʢʫʣʴʪʫʨʳ ʠʤ. ɺ.ʀ. ʅʘʫʤʦʚʘ ʌɻɹʆʋ ɺʆ 
ʉʇʙɻɸʋ.  
ʇʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʜʘʥʥʳʝ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʩ ʧʦʤʦʱʴʶ 
ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʥʘ ʇʂ ʩ ʧʨʦ-
ʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ MS Excel. 
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ʊʘʙʣʠʮʘ 1 ï ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʥʪʝʥʩʠʚ-
ʥʦʩʪʴ ʧʠʛʤʝʥ-
ʪʘʮʠʠ ʩʢʦʨʣʫ-

ʧ  r

ʆʢʨʘʩʢʘ 
ʩʢʦʨʣʫʧʳ 

ʂʦʣʠʯʝ-
ʩʪʚʦ 
ʷʠʮ, ʰʪ. 

ʀʩʩʣʝʜʫʝʤʳʝ 
ʧʦʢʘʟʘʪʝʣʠ 

ʀʩʧʦʣʴʟʫʝʤʳʝ 
ʧʨʠʙʦʨʳ ʠ ʤʝʪʦʜʠʢʠ 

ʉʣʘʙʘʷ 
ʉʚʝʪʣʦ ʙʝʞʝ-
ʚʘʷ, ʙʝʞʝʚʘʷ 

60 ʄʘʩʩʘ ʷʡʮʘ ʠ 
ʩʢʦʨʣʫʧʳ (ʛ, 
%), ʫʧʨʫʛʘʷ 
ʜʝʬʦʨʤʘʮʠʷ 
ʩʢʦʨʣʫʧʳ 

(ʤʢʤ), ʤʨʘʤʦʨ-
ʥʦʩʪʴ ʩʢʦʨʣʫʧʳ 
(ʙʘʣʣ), ʪʦʣʱʠ-
ʥʘ ʩʢʦʨʣʫʧʳ 
(ʤʢʤ.), ʧʨʦʯ-
ʥʦʩʪʴ ʩʢʦʨʣʫʧʳ 
(ʫʩʣ. ʝʜ.) 

ɺʝʩʳ ɺʂ 600; ʧʨʠ-
ʙʦʨ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 
ʫʧʨʫʛʦʡ ʜʝʬʦʨʤʘʮʠʠ 
ʩʢʦʨʣʫʧʳ ʇʋɼ-500; 
ʦʚʦʩʢʦʧ EGG TEST-
ER ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 
ʤʨʘʤʦʨʥʦʩʪʠ ʩʢʦʨ-
ʣʫʧʳ; ʧʨʠʙʦʨ ʜʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʣʱʠ-
ʥʳ ʩʢʦʨʣʫʧʳ ʊʉ-1; 
ʧʨʠʙʦʨ ʜʣʷ ʦʧʨʝʜʝ-
ʣʝʥʠʷ ʧʨʦʯʥʦʩʪʠ 
ʩʢʦʨʣʫʧʳ ʥʘ ʫʜʘʨ 

ʇʉʋ-1. 

ʉʨʝʜʥʷʷ 
ʉʚʝʪʣʦ ʢʦʨʠʯ-
ʥʝʚʘʷ, ʢʦʨʠʯʥʝ-

ʚʘʷ 
60 

ʉʠʣʴʥʘʷ 
ʊʝʤʥʦ ʢʦʨʠʯʥʝ-

ʚʘʷ 
60 

ʈɽɿʋʃʔʊɸʊʓ / RESULTS  
ɼʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʤʦʨʬʦ-

ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʩʢʦʨʣʫʧʳ, ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʙʳʣʠ ʥʘʯʘʪʳ ʩ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝ-
ʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʢʦʨʣʫʧʳ ʚʩʝʛʦ 
ʤʘʩʩʠʚʘ ʷʠʮ (180 ʰʪ.). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʤʘʩʩʘ ʷʠʮ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ 60,31 ʛ, ʫʧʨʫ-
ʛʘʷ ʜʝʬʦʨʤʘʮʠʷ ʩʢʦʨʣʫʧʳ ï 23,06 ʤʢʤ 
ʤʨʘʤʦʨʥʦʩʪʴ ʩʢʦʨʣʫʧʳ ï 2,84 ʙʘʣʣʘ, ʘ ʝʝ 
ʧʨʦʯʥʦʩʪʴ ï 3,70 ʫʩʣ. ʝʜ. ʧʨʠ ʩʨʝʜʥʝʡ ʪʦʣ-
ʱʠʥʝ ʩʢʦʨʣʫʧʳ ʚʩʝʭ ʷʠʮ 375,2 ʤʢʤ ʠ ʘʙ-
ʩʦʣʶʪʥʦʡ ʝʝ ʤʘʩʩʝ 6,87 ʛ. 
ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʷʠʮ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʢʨʦʩʩʘ ʷʡʮʘ ʩʦ ʩʣʘʙʦʡ ʧʠʛʤʝʥʪʘʮʠʝʡ 
ʚʩʪʨʝʯʘʶʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ, ʭʦʪʷ ʧʨʦʠʟʚʦ-
ʜʠʪʩʷ ʠʭ ʚ ʭʦʟʷʡʩʪʚʘʭ ʥʝ ʪʘʢ ʤʘʣʦ 
(17,0%). ʇʨʠʯʠʥʳ ʦʩʚʝʪʣʝʥʠʷ ʩʢʦʨʣʫʧʳ 
ʷʠʮ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʤʠ, ʥʦ ʵʪʦ ʯʘʱʝ 
ʚʩʝʛʦ ʦʩʣʘʙʣʝʥʠʝ ʨʘʙʦʪʳ ʞʝʣʝʟ, ʚʳʨʘʙʘ-
ʪʳʚʘʶʱʠʭ ʧʠʛʤʝʥʪ ʣʠʙʦ ʢʨʘʪʢʦʚʨʝʤʝʥ-
ʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʷʠʮ ʚ ʩʢʦʨʣʫʧʦʚʦʤ ʦʪ-
ʜʝʣʝ ʷʡʮʝʚʦʜʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʘ ʧʨʦ-
ʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʤʦʨʬʦ-ʙʠʦʬʠʟʠʯʝʩʢʠʭ 
ʢʘʯʝʩʪʚ ʷʠʮ ʩʦ ʩʣʘʙʦʡ ʧʠʛʤʝʥʪʘʮʠʝʡ 
(ʪʘʙʣʠʮʘ 2). 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʘʩʩʘ 

ʷʠʮ ʥʘ 1,35 ʛ (2,24%), ʘ ʤʘʩʩʘ ʩʢʦʨʣʫʧʳ 
ʥʘ 0,22 ʛ (2,92%) ʦʢʘʟʘʣʠʩʴ ʥʠʞʝ ʩʨʝʜʥʠʭ 
ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʚʩʝʤʫ ʠʩʩʣʝʜʫʝʤʦʤʫ ʤʘʩ-
ʩʠʚʫ ʷʠʮ. ʋʧʨʫʛʘʷ ʜʝʬʦʨʤʘʮʠʷ ʩʢʦʨʣʫʧʳ 
ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʥʘ 1,39%, ʠʣʠ ʥʘ 0,32 ʤʢʤ 

ʧʨʝʚʳʰʘʣʘ ʩʨʝʜʥʶʶ, ʯʪʦ ʚʝʨʦʷʪʥʦ ʦʢʘʟʘ-
ʣʦʩʴ ʩʣʝʜʩʪʚʠʝʤ ʙʦʣʝʝ ʥʠʟʢʠʭ ʝʝ ʤʘʩʩʳ ʠ 
ʪʦʣʱʠʥʳ (- 4,04 ʤʢʤ). ɺʩʝ ʵʪʦ ʦʢʘʟʘʣʦ 
ʚʣʠʷʥʠʝ ʥʘ ʥʠʟʢʫʶ ʧʨʦʯʥʦʩʪʴ ʩʢʦʨʣʫʧʳ 
ʷʠʮ, ʢʦʪʦʨʘʷ ʥʘ 7,3% ʙʳʣʘ ʥʠʞʝ ʩʨʝʜʥʝʡ 
(3,70) ʧʦ ʚʩʝʤ ʠʩʩʣʝʜʫʝʤʳʤ ʷʡʮʘʤ.  
ɸʥʘʣʠʟ ʤʦʨʬʦ-ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʢʘ-

ʯʝʩʪʚ ʩʢʦʨʣʫʧʳ ʷʠʮ ʢʨʦʩʩʘ ʍʘʡʩʝʢʩ ʙʨʘʫʥ 
ʩʦ ʩʨʝʜʥʝʡ ʝʝ ʧʠʛʤʝʥʪʘʮʠʝʡ ʧʨʝʜʩʪʘʚʣʝʥ 
ʚ ʪʘʙʣʠʮʝ 3. 
ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʦʚʘʣ ʦ ʥʘʣʠʯʠʝ ʚ ʛʨʫʧʧʝ ʷʠʮ ʩ ʙʦ-
ʣʝʝ ʪʦʣʩʪʦʡ 380,83 ʤʢʤ, ʜʦʩʪʠʛʘʶʱʝʡ ʫ 
ʥʝʢʦʪʦʨʳʭ ʷʠʮ 415,0 ʤʢʤ ʩʢʦʨʣʫʧʦʡ. ʉʣʝ-
ʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʷʠʮ ʩ ʪʦʣʱʠʥʦʡ ʩʢʦʨʣʫ-
ʧʳ 400 ʤʢʤ ʠ ʚʳʰʝ ʚ ʛʨʫʧʧʝ ʦʢʘʟʘʣʦʩʴ 
13,3%, ʯʪʦ ʧʦʚʣʠʷʣʦ ʥʝ ʪʦʣʴʢʦ ʥʘ ʪʦʣʱʠ-
ʥʫ ʩʢʦʨʣʫʧʳ, ʥʦ ʠ ʥʘ ʘʙʩʦʣʶʪʥʫʶ, ʦʪʥʦ-
ʩʠʪʝʣʴʥʫʶ ʝʝ ʤʘʩʩʫ ʠ ʚ ʮʝʣʦʤ ʥʘ ʤʘʩʩʫ 
ʷʠʮ, ʢʦʪʦʨʘʷ ʥʝʤʥʦʛʦ ʧʨʝʚʳʰʘʣʘ ʤʘʩʩʫ 
ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʷʠʮ. ʅʝʩʦʤʥʝʥʥʦ, ʯʪʦ 
ʫʪʦʣʱʝʥʠʝ ʩʢʦʨʣʫʧʳ ʷʠʮ ʵʪʦʡ ʛʨʫʧʧʳ 
ʫʣʫʯʰʠʣʦ ʠ ʜʨʫʛʠʝ ʝʝ ʢʘʯʝʩʪʚʘ. ʊʘʢ ʫʧʨʫ-
ʛʘʷ ʜʝʬʦʨʤʘʮʠʷ ʩʥʠʟʠʣʘʩʴ ʥʘ 0,66 ʤʢʤ, ʪʦ 
ʝʩʪʴ ʧʦʯʪʠ ʥʘ 3%, ʘ ʧʨʦʯʥʦʩʪʴ ʩʢʦʨʣʫʧʳ 
ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 4,6% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 
ʩʨʝʜʥʠʤʠ ʜʘʥʥʳʤʠ ʚʩʝʡ ʧʘʨʪʠʠ. 
ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʤʦʨʬʦ-

ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʩ ʩʠʣʴʥʦ ʧʠʛʤʝʥ-
ʪʠʨʦʚʘʥʥʦʡ ʩʢʦʨʣʫʧʦʡ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 
ʪʘʙʣʠʮʝ 4. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 1, 2026 ʛ. 

 

228  

ʊʘʙʣʠʮʘ 2 ï ʆʮʝʥʢʘ ʤʦʨʬʦ-ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʩʢʦʨʣʫʧʳ  
ʷʠʮ ʩʦ ʩʣʘʙʦʡ ʧʠʛʤʝʥʪʘʮʠʝʡ  

ʇʦʢʘʟʘʪʝʣʴ 
ɽʜ. 
ʠʟʤ. 

ʄÑm Cv % 
Lim 

min max 

ʄʘʩʩʘ ʷʡʮʘ ʛ 58,96Ñ0,37 4,90 54,80 63,46 

ʋʧʨʫʛʘʷ ʜʝʬʦʨʤʘʮʠʷ ʩʢʦʨʣʫʧʳ ʤʢʤ 23,38Ñ0,62 20,78 16 35 

ʇʨʦʯʥʦʩʪʴ ʩʢʦʨʣʫʧʳ ʫʩʣ. ʝʜ 3,43Ñ0,16 36,27 1 6 

ʄʨʘʤʦʨʥʦʩʪʴ ʩʢʦʨʣʫʧʳ ʙʘʣʣ 2,7Ñ0,15 43,28 1 5 

ʊʦʣʱʠʥʘ ʩʢʦʨʣʫʧʳ ʤʢʤ 371,16Ñ4,18 8,73 310 425 

ʄʘʩʩʘ ʩʢʦʨʣʫʧʳ 
ʛ 6,67Ñ0,09 10,69 5,05 8,33 

% 11,31Ñ0,12 8,53 9,01 12,76 

ʊʘʙʣʠʮʘ 3 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʨʬʦ-ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ  
ʩʢʦʨʣʫʧʳ ʷʠʮ ʩʦ ʩʨʝʜʥʝʡ ʧʠʛʤʝʥʪʘʮʠʝʡ  

ʇʦʢʘʟʘʪʝʣʴ 
ɽʜ. 
ʠʟʤ. 

ʄÑm Cv % 
Lim 

min max 

ʄʘʩʩʘ ʷʡʮʘ ʛ 60,75Ñ0,39 5,01 56,72 65,42 

ʋʧʨʫʛʘʷ ʜʝʬʦʨʤʘʮʠʷ ʩʢʦʨʣʫʧʳ ʤʢʤ 22,4Ñ0,46 16,08 17 34 

ʇʨʦʯʥʦʩʪʴ ʩʢʦʨʣʫʧʳ ʫʩʣ.ʝʜ. 3,87Ñ0,16 38,17 1 5 

ʄʨʘʤʦʨʥʦʩʪʴ ʩʢʦʨʣʫʧʳ ʙʘʣʣ 2,76Ñ0,13 32,27 1 5 

ʊʦʣʱʠʥʘ ʩʢʦʨʣʫʧʳ ʤʢʤ 380,83Ñ2,41 4,91 345 415 

ʄʘʩʩʘ ʩʢʦʨʣʫʧʳ 
ʛ 7,01Ñ0,04 4,63 6,6 7,68 

% 11,53Ñ0,07 5,14 10,74 12,96 

ʊʘʙʣʠʮʘ 4 ï ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʦʨʬʦ-ʙʠʦʬʠʟʠʯʝʩʢʠʭ 
ʧʦʢʘʟʘʪʝʣʝʡ ʩʢʦʨʣʫʧʳ ʫ ʷʠʮ ʩ ʩʠʣʴʥʦʡ ʧʠʛʤʝʥʪʘʮʠʝʡ  

ʇʦʢʘʟʘʪʝʣʴ ɽʜ. ʠʟʤ. ʄÑm Cv % 
Lim 

min max 

ʄʘʩʩʘ ʷʡʮʘ ʛ 61,20Ñ0,33 4,23 55,76 64,37 

ʋʧʨʫʛʘʷ ʜʝʬʦʨʤʘʮʠʷ ʩʢʦʨʣʫʧʳ ʤʢʤ 23,4Ñ0,47 15,74 16 32 

ʇʨʦʯʥʦʩʪʴ ʩʢʦʨʣʫʧʳ ʫʩʣ. ʝʜ. 3,81Ñ0,17 39,90 1 6 

ʄʨʘʤʦʨʥʦʩʪʴ ʩʢʦʨʣʫʧʳ ʙʘʣʣ 3,06Ñ0,08 20,68 1 4 

ʊʦʣʱʠʥʘ ʩʢʦʨʣʫʧʳ ʤʢʤ 373,5Ñ2,84 5,90 330 420 

ʄʘʩʩʘ ʩʢʦʨʣʫʧʳ 
ʛ 6,93Ñ0,05 6,15 5,98 7,86 

% 11,33Ñ0,09 6,28 10,49 12,37 
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ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘ-
ʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʚʳʩʦʢʦʡ ʤʘʩʩʝ ʷʠʮ ʚ 
ʵʪʦʡ ʛʨʫʧʧʝ, ʢʦʪʦʨʘʷ ʧʨʝʚʳʰʘʣʘ ʩʨʝʜʥʝʝ 
ʟʥʘʯʝʥʠʝ ʚʩʝʛʦ ʤʘʩʩʠʚʘ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘ-
ʪʝʣʶ ʥʘ 1,5%, ʥʝʢʦʪʦʨʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ 
ʧʦʢʘʟʘʪʝʣʠ ʩʢʦʨʣʫʧʳ ʫʩʪʫʧʘʣʠ ʩʨʝʜʥʠʤ 
ʟʥʘʯʝʥʠʷʤ, ʥʘʧʨʠʤʝʨ, ʧʦ ʫʧʨʫʛʦʡ ʜʝʬʦʨ-
ʤʘʮʠʠ ʥʘ 0,34 ʤʢʤ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʙʦʣʝʝ 
ʪʦʥʢʦʡ ʩʢʦʨʣʫʧʳ ï ʥʘ 0,54%. ʉʥʠʞʝʥʠʝ 
ʧʦʩʣʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 
ʫʢʨʫʧʥʝʥʠʝʤ ʷʠʮ ʚ ʵʪʦʡ ʛʨʫʧʧʝ. ʉʣʝʜʫʝʪ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʷʡʮʘ ʩ ʩʠʣʴʥʦʡ ʧʠʛʤʝʥʪʘ-
ʮʠʝʡ ʩʢʦʨʣʫʧʳ ʦʙʣʘʜʘʣʠ ʙʦʣʝʝ ʢʨʝʧʢʦʡ ʠ 
ʧʨʦʯʥʦʡ ʩʢʦʨʣʫʧʦʡ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʣʘ ʚ 
ʵʪʦʡ ʛʨʫʧʧʝ 3,81 ʫʩʣ. ʝʜ. ʠ ʧʨʝʚʦʩʭʦʜʠʣʘ 
ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ 
ʷʠʮ ʥʘ 3,0%, ʯʪʦ ʜʘʩʪ ʧʦʪʝʥʮʠʘʣʴʥʫʶ 
ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʠʪʴ ʮʝʣʦʩʪʥʦʩʪʴ 
ʩʢʦʨʣʫʧʳ ʷʠʮ ʚ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʤʳʰʣʝʥ-
ʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʧʨʠ ʠʭ ʩʙʦʨʝ, ʩʦʨʪʠ-
ʨʦʚʢʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ. ʆ ʙʦʣʝʝ ʚʳʩʦ-
ʢʦʤ ʢʘʯʝʩʪʚʝ ʩʢʦʨʣʫʧʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 
ʝʝ ʤʨʘʤʦʨʥʦʩʪʴ. ɺ ʛʨʫʧʧʝ ʷʠʮ ʩ ʩʠʣʴʥʦʡ 
ʧʠʛʤʝʥʪʘʮʠʝʡ ʤʨʘʤʦʨʥʦʩʪʴ ʩʢʦʨʣʫʧʳ 
(ʧʦʢʘʟʘʪʝʣʴ ʝʝ ʦʜʥʦʨʦʜʥʦʡ ʩʪʨʫʢʪʫʨʳ) 
ʩʥʠʟʠʣʘʩʴ ʥʘ 7,75%, ʪ.ʝ. ʦʜʥʦʨʦʜʥʦʩʪʴ 
ʚʠʜʠʤʦʡ ʩʪʨʫʢʪʫʨʳ ʩʢʦʨʣʫʧʳ ʧʦʚʳʩʠʣʘʩʴ 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʠ 
ʦʮʝʥʢʝ ʚʩʝʛʦ ʤʘʩʩʠʚʘ ʷʠʮ, ʯʪʦ ʪʘʢʞʝ ʤʦ-
ʞʝʪ ʚʣʠʷʪʴ ʥʘ ʧʨʦʯʥʦʩʪʴ ʩʢʦʨʣʫʧʳ. ʕʪʦ 
ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʥʘʣʠʯʠʝʤ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʡ ʠ ʜʦʩʪʦʚʝʨʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʵʪʠ-
ʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ (r=0,35; ʈÒ0,01), ʯʪʦ 
ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤ ʜʨʫ-
ʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ, ʠʟʫʯʘʶʱʠʤʠ ʢʘ-
ʯʝʩʪʚʦ ʩʢʦʨʣʫʧʳ [4, 7].  
ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦ-

ʵʬʬʠʮʠʝʥʪʳ ʠʟʤʝʥʯʠʚʦʩʪʠ ʫ ʧʦʢʘʟʘʪʝʣʝʡ 
ʤʘʩʩʳ ʷʠʮ, ʩʢʦʨʣʫʧʳ, ʘ ʪʘʢʞʝ ʝʝ ʪʦʣʱʠʥʳ 
ʙʳʣʠ ʥʝʚʳʩʦʢʠʤʠ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ 
ʛʨʫʧʧʘʭ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 
ʟʘʤʝʯʝʥʦ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ 
ʫʧʨʫʛʦʡ ʜʝʬʦʨʤʘʮʠʠ ʙʳʣ ʚʳʩʦʢʠʤ ʚʦ 
ʚʩʝʭ ʛʨʫʧʧʘʭ, ʦʜʥʘʢʦ ʧʦ ʤʝʨʝ ʥʘʨʘʩʪʘʥʠʷ 
ʧʠʛʤʝʥʪʘ ʚ ʩʢʦʨʣʫʧʝ ʧʨʦʠʩʭʦʜʠʣʦ ʥʝʢʦ-
ʪʦʨʦʝ ʝʛʦ ʩʥʠʞʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ ʚ ʧʨʦ-
ʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʦʢʠʝ ʢʦʵʬʬʠʮʠʝʥ-
ʪʳ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʯʥʦʩʪʠ 
ʠ ʤʨʘʤʦʨʥʦʩʪʠ ʩʢʦʨʣʫʧʳ ʤʦʞʥʦ ʦʙʲʷʩ-
ʥʠʪʴ ʚʳʩʦʢʠʤ ʫʜʝʣʴʥʳʤ ʚʝʩʦʤ ʢʘʞʜʦʛʦ 
ʧʦʣʫʯʝʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʠ ʠʟʤʝʨʝʥʠʠ 
ʧʨʠʟʥʘʢʦʚ.  
 ʀʪʦʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʨʬʦ-

ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚʘ ʩʢʦʨʣʫʧʳ ʷʠʮ 
ʢʨʦʩʩʘ ʍʘʡʩʝʢʩ ʙʨʘʫʥ ʷʚʠʣʩʷ ʩʨʘʚʥʠʪʝʣʴ-
ʥʳʡ ʘʥʘʣʠʟ ʢʘʯʝʩʪʚʘ ʩʢʦʨʣʫʧʳ ʫ ʷʠʮ ʩʦ 
ʩʣʘʙʦʡ, ʩʨʝʜʥʝʡ ʠ ʩʠʣʴʥʦʡ ʝʝ ʧʠʛʤʝʥʪʘ-
ʮʠʝʡ. ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢʠ ʤʦʨʬʦ-ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝ-
ʣʝʡ ʩʢʦʨʣʫʧʳ ʷʠʮ ʩ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦ-
ʩʪʴʶ ʠʭ ʧʠʛʤʝʥʪʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 
ʪʘʙʣʠʮʝ 5.   

ʊʘʙʣʠʮʘ 5 ï ɺʣʠʷʥʠʝ ʧʠʛʤʝʥʪʘʮʠʠ ʩʢʦʨʣʫʧʳ  
ʥʘ ʝʝ ʤʦʨʬʦ-ʙʠʦʬʠʟʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʇʦʢʘʟʘʪʝʣʴ ɽʜ. ʠʟʤ. 
ʇʠʛʤʝʥʪʘʮʠʠ ʩʢʦʨʣʫʧʳ 

ʩʣʘʙʘʷ ʩʨʝʜʥʷʷ ʩʠʣʴʥʘʷ 

ʄʘʩʩʘ ʷʡʮʘ ʛ 58,96Ñ0,37 60,75Ñ0,39 61,20Ñ0,33 

ʋʧʨʫʛʘʷ ʜʝʬʦʨʤʘʮʠʷ ʩʢʦʨʣʫʧʳ ʤʢʤ 23,4Ñ0,62 22,4Ñ0,46 23,4Ñ0,47 

ʇʨʦʯʥʦʩʪʴ ʩʢʦʨʣʫʧʳ ʫʩʣ. ʝʜ. 3,43Ñ0,16 3,87Ñ0,16 3,81Ñ0,17 

ʄʨʘʤʦʨʥʦʩʪʴ ʩʢʦʨʣʫʧʳ ʙʘʣʣ 2,7Ñ0,15 2,76Ñ0,13 3,06Ñ0,08 

ʊʦʣʱʠʥʘ ʩʢʦʨʣʫʧʳ ʤʢʤ 371,16Ñ4,18 380,83Ñ2,41 373,5Ñ2,84 

ʄʘʩʩʘ ʩʢʦʨʣʫʧʳ ʛ 6,67Ñ0,09 7,01Ñ0,04 6,93Ñ0,05 
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ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʢʦʪʦ-
ʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 5, ʧʦʟʚʦʣʠʣ 
ʚʳʷʚʠʪʴ ʪʝʥʜʝʥʮʠʶ ʫʤʝʥʴʰʝʥʠʷ ʤʘʩʩʳ 
ʷʠʮ ʠ ʩʢʦʨʣʫʧʳ ʧʨʠ ʥʠʟʢʦʡ ʚʝʣʠʯʠʥʝ 
ʧʨʦʯʥʦʩʪʠ ʠ ʤʨʘʤʦʨʥʦʩʪʠ ʫ ʷʠʮ ʩʦ ʩʚʝʪ-
ʣʦʡ ʧʠʛʤʝʥʪʘʮʠʝʡ ʩʢʦʨʣʫʧʳ. ɺ ʵʪʦʡ ʛʨʫʧ-
ʧʝ ʷʡʮʘ ʠʤʝʣʠ ʩʘʤʫʶ ʪʦʥʢʫʶ ʩʢʦʨʣʫʧʫ 
(371,16Ñ4,18 ʤʢʤ) ʩ ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ 
ʫʧʨʫʛʦʡ ʜʝʬʦʨʤʘʮʠʠ ʠ ʠʟʤʝʥʯʠʚʦʩʪʴʶ 
ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ ʚʥʫʪʨʠ ʛʨʫʧʧʳ (23,4Ñ0,62 
ʤʢʤ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʚʫʤʷ ʜʨʫʛʠʤʠ ʠʩ-
ʩʣʝʜʫʝʤʳʤʠ ʛʨʫʧʧʘʤʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 
ʯʪʦ ʥʘʣʠʯʠʝ ʩʢʦʨʣʫʧʳ ʪʘʢʦʛʦ ʢʘʯʝʩʪʚʘ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʫʛʨʦʟʘ ʚʳ-
ʩʦʢʦʡ ʧʦʚʨʝʞʜʘʝʤʦʩʪʠ ʩʢʦʨʣʫʧʳ ʷʠʮ ʥʘ 
ʣʶʙʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʵʪʘʧʝ ʠʭ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ. ʉʘʤʳʤʠ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 
ʢʘʯʝʩʪʚʘ ʩʢʦʨʣʫʧʳ ʦʙʣʘʜʘʣʠ ʷʡʮʘ ʢʫʨ 
ʢʨʦʩʩʘ ʍʘʡʩʝʢʩ ʙʨʘʫʥ, ʠʤʝʶʱʠʝ ʩʨʝʜʥʶʶ 
ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʠʛʤʝʥʪʘʮʠʠ. ʉʢʦʨʣʫʧʘ 
ʵʪʠʭ ʷʠʮ ʙʳʣʘ ʪʦʣʱʝ ʥʘ 2,61% ʠ 1,96% ʠ 
ʙʦʣʴʰʝʡ ʤʘʩʩʳ ʥʘ 5,1% ʠ 1,15% ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʷʡʮʘʤʠ, ʠʤʝʶʱʠʤʠ ʩʣʘʙʫʶ ʠ 
ʩʠʣʴʥʫʶ ʧʠʛʤʝʥʪʘʮʠʶ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʋʚʝʣʠʯʝʥʠʝ ʪʦʣʱʠʥʳ ʩʢʦʨʣʫʧʳ ʦʢʘʟʘʣʦ 
ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʝʣʠʯʠʥʫ ʝʝ 
ʫʧʨʫʛʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʤʝʥʴ-
ʰʝ ʥʘ 4%, ʘ ʧʨʦʯʥʦʩʪʴ ʩʢʦʨʣʫʧʳ ï ʚʳʰʝ 
ʥʘ 12,83% (ʈÒ0,1) ʠ 1,57%, ʯʝʤ ʚ 1 ʠ 3 
ʛʨʫʧʧʘʭ. 
ɺʓɺʆɼʓ / CONCLUSION  
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘʠʙʦ-
ʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʢʦʨʣʫʧʦʡ ʦʙʣʘʜʘʣʠ 
ʷʡʮʘ ʩʦ ʩʨʝʜʥʝʡ ʧʠʛʤʝʥʪʘʮʠʝʡ (ʩʚʝʪʣʦ 
ʢʦʨʠʯʥʝʚʦʛʦ ʠ ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ) ʧʦʣʫ-
ʯʝʥʥʳʝ ʦʪ ʢʫʨ ʢʨʦʩʩʘ ʍʘʡʩʝʢʩ ʙʨʘʫʥ ʚ 
ʚʦʟʨʘʩʪʝ 40 ʥʝʜʝʣʴ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ 
ʷʠʮ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʧʦʚʨʝʞʜʘʝʤʦʩʪʴ 
ʩʢʦʨʣʫʧʳ ʧʨʠ ʩʥʝʩʝʥʠʠ ʠ ʥʘ ʚʩʝʭ ʫʯʘʩʪ-
ʢʘʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʠʥʠʠ ʠʭ ʧʦʣʫʯʝ-
ʥʠʷ. ʗʡʮʘ ʩʦ ʩʣʘʙʦ ʦʢʨʘʰʝʥʥʦʡ ʩʢʦʨʣʫ-
ʧʦʡ, ʫʯʠʪʳʚʘʷ ʝʝ ʤʦʨʬʦ-ʙʠʦʬʠʟʠʯʝʩʢʠʝ 
ʢʘʯʝʩʪʚʘ ʣʫʯʰʝ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʚ ʧʪʠʮʝ-
ʚʦʜʯʝʩʢʦʤ ʧʨʝʜʧʨʠʷʪʠʠ, ʧʨʠ ʫʩʣʦʚʠʠ ʠʭ 
ʧʦʣʫʯʝʥʠʷ ʦʪ ʟʜʦʨʦʚʦʡ ʧʪʠʮʳ.  
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ABSTRACT  
In the industrial production of poultry 

products, agricultural poultry must meet 
certain requirements ï the level of productiv-
ity and technological properties. Commercial 
poultry farming currently has highly produc-
tive chicken crosses in its arsenal, from 
which eggs with white or brown shells are 
obtained. The variety in eggshell coloring is 
due to the demand in the consumer market 
and the productive qualities of the crosses 
themselves. Many people believe that one of 
the advantages of brown-shelled eggs is their 
thick and durable shells. However, the pro-
portion of all damaged eggs in poultry farms 
indicates a high degree of damage to their 
shells, both white and brown. In this regard, 
the morpho-biophysical qualities of the egg 
shells of Hisex Brown cross chickens were 
studied depending on the intensity (weak, 
medium and strong) pigmentation of their 
shells using special techniques and devices. 
All the hens of the Hisex Brown cross were 
in the same feeding and maintenance condi-
tions. Studies have shown that eggs with 
light brown and brown shells have the best 
shells. The shells of these eggs were thicker 
by more than 2-2.5% and heavier by 5.1% 
and 1.15% compared to eggs with weak and 
strong pigmentation, respectively. This de-
termined a decrease in the elastic defor-
mation index by more than 4% lower, and 
the shell strength was higher by 12.83% 
(PÒ0.1) and 1.57% than in the groups with 
weak and strong pigmentation. 
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ʈɽʌɽʈɸʊ  
ʇʨʦʙʠʦʪʠʢʠ ʦʙʣʘʜʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʚ ʢʦʥʥʦʤ ʩʧʦʨʪʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫ-
ʛʠʤʠ ʘʜʘʧʪʦʛʝʥʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʪʨʝʙʫʶʪ ʥʘʨʫʰʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʢʦʞʥʳʭ 
ʧʦʢʨʦʚʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʪ.ʢ. ʧʨʠʤʝʥʷʶʪʩʷ ʧʝʨʦʨʘʣʴʥʦ ʩ ʢʦʨʤʦʤ, ʠ ʧʦʜ-
ʜʝʨʞʠʚʘʶʪ ʙʘʣʘʥʩ ʤʠʢʨʦʬʣʦʨʳ ʚ ʢʠʰʝʯʥʠʢʝ, ʧʨʦʬʠʣʘʢʪʠʨʫʷ ʪʝʤ ʩʘʤʳʤ ʚʦʟ-
ʥʠʢʥʦʚʝʥʠʝ ʢʦʣʠʢ ʫ ʣʦʰʘʜʝʡ. ʊʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʙʠʦʪʠʢʘ ʠʩʢʣʶʯʘʝʪ ʨʠʩʢ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʧʨʝʱʝʥʥʳʭ ʚ ʩʧʦʨʪʝ ʧʨʝʧʘʨʘʪʦʚ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ. ʇʦʠʩʢ ʩʨʝʜʩʪʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞ-
ʥʦʩʪʝʡ ʢ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ ʫ ʣʦʰʘʜʝʡ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. 
ʎʝʣʴ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʧʨʦʙʠʦʪʠʢʘ ʥʘ ʣʝʡʢʦʛʨʘʤʤʫ ʩʧʦʨʪʠʚʥʳʭ 
ʣʦʰʘʜʝʡ. ʅʘʰʘ ʨʘʙʦʪʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʙʠʦʪʠʢʘ çɹʦʥʘʢʘ-ɸʇʂè ʚ ʢʘʯʝʩʪʚʝ 
ʘʜʘʧʪʦʛʝʥʘ ʜʣʷ ʣʦʰʘʜʝʡ ʘʨʘʙʩʢʦʡ ʧʦʨʦʜʳ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʧʨʦʙʝʛʘʭ. 
ʃʝʡʢʦʛʨʘʤʤʫ ʚʳʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʦʜʩʯʝʪʘ ʬʦʨʤ ʣʝʡʢʦʮʠʪʦʚ ʚ ʤʘʟʢʘʭ ʢʨʦʚʠ, ʦʢʨʘʰʝʥ-
ʥʳʭ ʤʝʪʦʜʦʤ ʄʘʡ-ɻʨʶʥʚʘʣʴʜʘ. ʇʦʜʩʯʝʪ ʣʝʡʢʦʮʠʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʩʯʝʪʥʦʡ ʢʘʤʝʨʝ ʩ 
ʩʝʪʢʦʡ ɻʦʨʷʝʚʘ. ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʤʳ ʥʘʙʣʶʜʘʣʠ 
ʤʝʥʴʰʝʝ ʥʘʨʘʩʪʘʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʦʪʚʝʪ 
ʥʘ ʬʠʟʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʠ ʘʙʩʦʣʶʪʥʦʝ ʢʦʣʠʯʝ-
ʩʪʚʦ ʣʠʤʬʦʮʠʪʦʚ. ʅʝʡʪʨʦʬʠʣʳ ʠ ʣʠʤʬʦʮʠʪʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʝʘʢʪʠʚʥʳʤʠ ʢʣʝʪʢʘʤʠ, 
ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦ ʦʪʚʝʯʘʶʱʠʤʠ ʥʘ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʦʨʛʘʥʠʟʤʝ ʧʨʠ ʬʠʟʠʯʝ-
ʩʢʦʡ ʥʘʛʨʫʟʢʝ. ʀʩʭʦʜʷ ʠʟ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʙʠʦʪʠʢ çɹʦʥʘʢʘ-ɸʇʂè ʧʦʟʚʦʣʠʣ ʧʦ-
ʚʳʩʠʪʴ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʣʦʰʘʜʝʡ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʤʝʥʝʝ ʥʘʧʨʷʞʝʥ-
ʥʦʡ ʨʝʘʢʮʠʠ ʢʣʝʪʦʯʥʦʛʦ ʟʚʝʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʛʦ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʢ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʶ ʜʣʷ ʩʧʦʨʪʠʚʥʳʭ ʣʦʰʘʜʝʡ ʚ ʢʘʯʝʩʪʚʝ ʘʜʘʧʪʦʛʝʥʘ ʢ ʬʠʟʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ, ʩʧʦʩʦʙ-
ʩʪʚʫʷ ʧʨʠ ʵʪʦʤ ʧʦʜʜʝʨʞʘʥʠʶ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʠ ʩʥʠʞʘʷ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦ-
ʣʠʢ, ʯʪʦ ʪʘʢʞʝ ʚʘʞʥʦ ʚ ʢʦʥʥʦʤ ʩʧʦʨʪʝ.  
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ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʃʦʰʘʜʴ ï ɻ ʪʦ ʤʣʝʢʦʧʠʪʘʶʱʝʝ ʩʝʤʝʡ-

ʩʪʚʘ ʣʦʰʘʜʠʥʳʭ ʦʪʨʷʜʘ ʥʝʧʘʨʥʦʢʦʧʳʪ-
ʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 
ʆʜʥʘʢʦ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʦʰʘʜʝʡ ʯʘʱʝ 
ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʧʦʨʪʠʚʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 
ʆʥʠ ʚʳʩʪʫʧʘʶʪ ʚ ʨʘʟʣʠʯʥʳʭ ʜʠʩʮʠʧʣʠ-
ʥʘʭ ʢʦʥʥʦʛʦ ʩʧʦʨʪʘ, ʪʘʢʠʭ ʢʘʢ ʢʦʥʢʫʨ, 
ʚʳʝʟʜʢʘ, ʪʨʦʝʙʦʨʴʝ, ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʧʨʦ-
ʙʝʛʠ ʠ ʜʨ. ʉʧʦʨʪʠʚʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟ-
ʢʘ ʷʚʣʷʝʪʩʷ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʦʤ, ʢ ʢʦʪʦʨʦʤʫ 
ʦʨʛʘʥʠʟʤ ʜʦʣʞʝʥ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ [1; 12].  
ɹʦʣʴʰʠʥʩʪʚʦ ʜʠʩʮʠʧʣʠʥ ʢʦʥʥʦʛʦ 

ʩʧʦʨʪʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʚʝʨʰʝʥʠʝ ʣʦʰʘ-
ʜʴʶ ʘʢʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ ʧʦ ʧʝʨʝʤʝʱʝʥʠʶ 
ʩʚʦʝʛʦ ʪʝʣʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɼʣʷ ʵʪʦʛʦ 
ʧʦʩʨʝʜʩʪʚʦʤ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ 
ʜʦʩʪʠʛʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʩʣʦʚʥʳʭ ʨʝ-
ʬʣʝʢʩʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʘʢʪʠʚʘʮʠʶ 
ʤʳʰʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ 
ʩʦʚʝʨʰʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʜʚʠʞʝʥʠʷ. ʈʘʟ-
ʜʨʘʞʘʷ ʤʝʭʘʥʦʨʝʮʝʧʪʦʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶ-
ʱʠʭ ʟʦʥ, ʚʩʘʜʥʠʢ ʘʢʪʠʚʠʨʫʝʪ ʨʝʬʣʝʢʪʦʨ-
ʥʳʝ ʜʫʛʠ, ʧʨʠʚʦʜʷʱʠʝ ʣʦʰʘʜʴ ʚ ʜʚʠʞʝ-
ʥʠʝ. ɺ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʣʦʰʘʜʠ ʧʨʦʠʩʭʦ-
ʜʠʪ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ 
ʦʪ ʵʢʩʪʨʦ-, ʠʥʪʝʨʦʨʝʮʝʧʪʦʨʦʚ, ʦʩʫʱʝʩʪʚ-
ʣʷʝʪʩʷ ʘʥʘʣʠʟ ʥʝʨʚʥʳʭ ʠ ʛʫʤʦʨʘʣʴʥʳʭ 
ʚʣʠʷʥʠʡ. ʉʬʦʨʤʠʨʦʚʘʚʰʠʡʩʷ ʦʪʚʝʪ ʧʝʨʝ-
ʜʘʝʪʩʷ ʦʨʛʘʥʘʤ-ʤʠʰʝʥʷʤ, ʢʦʪʦʨʳʝ ʦʙʝʩ-
ʧʝʯʠʚʘʶʪ ʨʘʟʚʠʪʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʜʣʷ 
ʜʘʥʥʦʛʦ ʩʪʨʝʩʩʦʨʘ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ 
[6].  
ʈʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʪ-

ʚʝʪʘ ʥʘ ʩʪʨʝʩʩ ʙʫʜʝʪ ʠʛʨʘʪʴ ʛʠʧʦʪʘʣʘʤʫʩ, 
ʘʢʪʠʚʘʮʠʷ ʢʦʪʦʨʦʛʦ ʥʘʩʪʫʧʘʝʪ ʚ ʪʦʤ ʯʠʩʣʝ 
ʧʦʜ ʚʣʠʷʥʠʝʤ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ.  ʆʥ, 
ʧʦʣʫʯʠʚ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʷʚʣʝʥʠʠ ʩʪʨʝʩ-
ʩʦʨʘ, ʟʘʧʫʩʢʘʝʪ ʨʘʙʦʪʫ ʚʩʝʡ ʩʪʨʝʩʩ-
ʩʠʩʪʝʤʳ, ʢʦʦʨʜʠʥʠʨʫʝʪ ʵʥʜʦʢʨʠʥʥʳʝ, 
ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʨʝʘʢʮʠʠ 
ʦʨʛʘʥʠʟʤʘ ʥʘ ʩʪʨʝʩʩʦʨʳ. ɸʢʪʠʚʘʮʠʷ ʧʝ-
ʨʝʜʥʠʭ ʠ ʩʨʝʜʥʠʭ ʷʜʝʨ ʛʠʧʦʪʘʣʘʤʫʩʘ ʧʨʠ-
ʚʦʜʠʪ ʢ ʦʩʚʦʙʦʞʜʝʥʠʶ ʨʠʣʠʟʠʥʛ-
ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʷʶʪ ʬʫʥʢʮʠʶ 
ʧʝʨʝʜʥʝʛʦ ʛʠʧʦʬʠʟʘ, ʝʛʦ ʩʝʢʨʝʮʠʶ ʪʨʦʧ-
ʥʳʭ ʛʦʨʤʦʥʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʘʢʪʠʚʘ-
ʮʠʠ ʥʝʡʨʦʥʦʚ ʧʘʨʘʚʝʥʪʨʠʢʫʣʷʨʥʦʛʦ ʷʜʨʘ 
ʛʠʧʦʪʘʣʘʤʫʩʘ ʦʩʚʦʙʦʞʜʘʝʪʩʷ ʢʦʨʪʠʢʦʪʨʦ-
ʧʠʥ-ʨʠʣʠʟʠʥʛ-ʛʦʨʤʦʥ, ʩʪʠʤʫʣʠʨʫʶʱʠʡ 
ʩʠʥʪʝʟ ʠ ʩʝʢʨʝʮʠʶ ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʦ-

ʛʦ ʛʦʨʤʦʥʘ. ʇʦʩʣʝʜʥʠʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 
ʩʪʠʤʫʣʠʨʫʝʪ ʧʦʚʳʰʝʥʥʦʝ ʚʳʜʝʣʝʥʠʝ 
ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʠʟ ʧʫʯʢʦʚʦʡ ʟʦʥʳ ʢʦ-
ʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ï ʢʦʨʪʠʟʦʣʘ ʠ ʢʦʨʪʠʢʦ-
ʩʪʝʨʦʥʘ [8].  
ɸʢʪʠʚʘʮʠʷ ʟʘʜʥʝʡ ʯʘʩʪʠ ʛʠʧʦʪʘʣʘʤʫʩʘ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʪʦʥʫʩʘ ʩʠʤʧʘʪʠ-
ʢʦ-ʘʜʨʝʥʘʣʦʚʦʡ ʩʠʩʪʝʤʳ. ʇʨʠ ʵʪʦʤ ʧʦʚʳ-
ʰʘʝʪʩʷ ʪʦʥʫʩ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ 
ʩʠʩʪʝʤʳ, ʫʩʠʣʠʚʘʝʪʩʷ ʦʩʚʦʙʦʞʜʝʥʠʝ ʥʦ-
ʨʘʜʨʝʥʘʣʠʥʘ ʠʟ ʩʠʤʧʘʪʠʯʝʩʢʠʭ ʥʝʨʚʥʳʭ 
ʦʢʦʥʯʘʥʠʡ, ʘ ʠʟ ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ 
ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʚʳʜʝʣʷʝʪʩʷ ʚ ʢʨʦʚʴ ʘʜʨʝ-
ʥʘʣʠʥ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 
ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʢʘʪʝʭʦʣʘʤʠʥʦʚ ʚ ʢʨʦ-
ʚʠ. ɺʳʩʚʦʙʦʞʜʝʥʠʶ ʘʜʨʝʥʘʣʠʥʘ ʩʧʦʩʦʙ-
ʩʪʚʫʝʪ ʩʥʠʞʝʥʠʝ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ, ʨʘʩʭʦ-
ʜʫʝʤʦʡ ʥʘ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʝ ʜʚʠʛʘʪʝʣʴ-
ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʢʝʣʝʪʥʳʭ ʤʳʰʮ [8].  
ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʯʘʩʪʦʪʳ 

ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ, ʯʘʩʪʦʪʳ ʜʳʭʘ-
ʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ, ʯʪʦ ʫʣʫʯʰʘʝʪ ʜʦʩʪʘʚ-
ʢʫ ʢʠʩʣʦʨʦʜʘ ʢ ʪʢʘʥʷʤ, ʘ ʪʘʢʞʝ ʢ ʧʝʨʝʨʘʩ-
ʧʨʝʜʝʣʝʥʠʶ ʢʨʦʚʠ ʚ ʧʦʣʴʟʫ ʩʢʝʣʝʪʥʳʭ 
ʤʳʰʮ, ʚʳʭʦʜʫ ʚ ʢʨʦʚʴ ʛʣʶʢʦʟʳ ʠ ʞʠʨʥʳʭ 
ʢʠʩʣʦʪ ʠ ʢ ʟʘʧʫʩʢʫ ʛʣʠʢʦʛʝʥʦʣʠʟʘ ʯʝʨʝʟ 
ʘʢʪʠʚʘʮʠʶ ʘʜʨʝʥʘʣʠʥʦʤ ʬʦʩʬʦʨʠʣʘʟʳ.   
ʉʦʢʨʘʱʝʥʠʝ ʤʳʰʮ ʪʨʝʙʫʝʪ ʨʘʩʭʦʜʘ ɸʊʌ, 
ʟʘʧʘʩʳ ʢʦʪʦʨʦʛʦ ʙʳʩʪʨʦ ʠʩʪʦʱʘʶʪʩʷ ʚ 
ʩʘʤʦʤ ʥʘʯʘʣʝ ʨʘʙʦʪʳ. ɿʘʪʝʤ ʨʘʩʭʦʜʫʶʪʩʷ 
ʟʘʧʘʩʳ ʢʨʝʘʪʠʥʬʦʩʬʘʪʘ ʠ ʛʣʠʢʦʛʝʥʘ ʩ 
ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ɸʊʌ. ɼʘʣʝʝ ʘʢʪʠʚʠʨʫ-
ʶʪʩʷ ʨʝʘʢʮʠʠ ʘʥʘʵʨʦʙʥʦʛʦ ʠ ʘʵʨʦʙʥʦʛʦ 
ʛʣʠʢʦʣʠʟʘ [3; 19; 21].     
ʂʣʝʪʦʯʥʳʝ ʨʝʘʢʮʠʠ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʝ ʨʝʘʣʠʟʫʶʪʩʷ ʪʘʢʞʝ ʯʝʨʝʟ ʩʠʤʧʘ-
ʪʦʘʜʨʝʥʘʣʦʚʫʶ ʠ ʛʠʧʦʪʘʣʘʤʦ-
ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʫʶ ʩʠʩʪʝʤʳ 
ʧʫʪʝʤ ʚʣʠʷʥʠʷ ʥʘ ʢʣʝʪʢʠ ʛʦʨʤʦʥʦʚ ʘʜʨʝ-
ʥʘʣʠʥʘ ʠ ʢʦʨʪʠʟʦʣʘ, ʘ ʪʘʢʞʝ ʥʝʜʦʦʢʠʩʣʝʥ-
ʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. ʂʘʪʝʭʦ-
ʣʘʤʠʥʳ ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʛʨʘʥʫʣʦʮʠʪʦʟ ʠ 
ʣʠʤʬʦʮʠʪʦʟ, ʘ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʳ ï ʟʘ 
ʣʠʤʬʦʧʝʥʠʶ [14].    
ʇʦʩʣʝ ʜʣʠʪʝʣʴʥʦʡ ʘʵʨʦʙʥʦʡ ʥʘʛʨʫʟʢʠ 

ʧʦʚʳʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʤʦʥʦʮʠʪʦʚ ʠ ʣʝʡ-
ʢʦʮʠʪʦʚ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦ-
ʩʣʝʜʥʠʭ ʥʘʙʣʶʜʘʝʪʩʷ ʯʝʨʝʟ 3 ʯʘʩʘ ʧʦʩʣʝ 
ʥʘʛʨʫʟʢʠ. ʇʦʩʣʝ ʙʝʛʘ ʥʘ 30 ʢʤ ʥʘʙʣʶʜʘʝʪ-
ʩʷ ʥʝʡʪʨʦʬʠʣʠʷ, ʣʠʤʬʦʧʝʥʠʷ, ʩʥʠʞʝʥʠʝ 
ʵʦʟʠʥʦʬʠʣʦʚ. ʉʨʘʟʫ ʧʦʩʣʝ ʥʘʛʨʫʟʢʠ ʢʦʣʠ-
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ʯʝʩʪʚʦ ʣʠʤʬʦʮʠʪʦʚ ʚʦʟʨʘʩʪʘʝʪ ʠ ʩʥʠʞʘʝʪ-
ʩʷ ʚ ʧʝʨʠʦʜ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʚ ʥʝʢʦʪʦʨʳʭ 
ʩʣʫʯʘʷʭ ʦʧʫʩʢʘʝʪʩʷ ʥʠʞʝ ʩʦʩʪʦʷʥʠʷ ʧʦʢʦʷ 
[23].   
ʄʠʦʛʝʥʥʳʡ ʣʝʡʢʦʮʠʪʦʟ ʚʳʟʚʘʥ, ʢʘʢ 

ʦʩʚʦʙʦʞʜʝʥʠʝʤ ʥʝʡʪʨʦʬʠʣʦʚ ʠʟ ʦʨʛʘʥʦʚ 
ʜʝʧʦ, ʪʘʢ ʠ ʠʟʤʝʥʝʥʠʝʤ ʤʘʨʛʠʥʘʣʴʥʦʛʦ 
ʧʫʣʘ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʣʝʡʢʦʮʠʪʦʚ [4].  
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ 

ʥʘ ʣʶʙʦʝ ʩʪʨʝʩʩʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʛʠʧʦ-
ʢʩʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚ ʨʘʥʥʠʝ ʩʨʦʢʠ ʠ ʧʦ 
ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʪʢʘʥʝʚʦʡ ʛʠʧʦʢʩʠʠ ʠʜʝʪ 
ʘʢʪʠʚʘʮʠʷ ʤʦʥʦʥʫʢʣʝʘʨʥʳʭ ʬʘʛʦʮʠʪʦʚ 
ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʠ ʧʦʵʪʦʤʫ ʤʦʥʦʮʠʪʦʟ 
ʷʚʣʷʝʪʩʷ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʘʢʮʠʝʡ ʦʨʛʘ-
ʥʠʟʤʘ ʥʘ ʣʶʙʦʝ ʩʪʨʝʩʩʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 
[13].   
ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʙʠʦʪʠʢʦʚ ʜʣʷ ʧʦʚʳ-

ʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʤʥʦ-
ʛʠʤʠ ʨʦʩʩʠʡʩʢʠʤʠ ʫʯʝʥʳʤʠ. ʇʦʚʳʰʝʥʠʝ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʦʰʘʜʝʡ ʚʳʨʘʞʘʝʪʩʷ ʚ 
ʧʦʚʳʰʝʥʠʠ ʠʭ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ [15; 
17; 18; 22].     
ʅʦʚʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ ʩʚʷʟʴ ʤʝʞʜʫ 

ʩʦʩʪʘʚʦʤ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ 
ʠ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʧʨʝʜʧʦʣʘʛʘʷ, 
ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʤʠʢʨʦʙʠʦʪʳ ʢʠ-
ʰʝʯʥʠʢʘ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʣʠ ʫʭʫʜ-
ʰʘʪʴ ʬʠʟʠʯʝʩʢʫʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ 
ʩʧʦʨʪʩʤʝʥʘ. ʉʦʩʪʘʚ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʘʷ 
ʘʢʪʠʚʥʦʩʪʴ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʤʦʛʫʪ 
ʧʦʤʦʛʘʪʴ ʚ ʧʝʨʝʚʘʨʠʚʘʥʠʠ ʧʠʱʠ, ʫʣʫʯ-
ʰʘʪʴ ʩʢʦʨʦʩʪʴ ʠ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʴʥʳʭ 
ʜʝʡʩʪʚʠʡ ʚʦ ʚʨʝʤʷ ʪʨʝʥʠʨʦʚʦʢ, ʦʙʝʩʧʝʯʠ-
ʚʘʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ 
ʚʦ ʚʨʝʤʷ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʳʭ ʫʧʨʘʞʥʝ-
ʥʠʡ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʧʦʨʪʩʤʝʥʘ [2].  
ɺʦ ʚʨʝʤʷ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ 

ʩʫʱʝʩʪʚʫʝʪ ʚʟʘʠʤʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʘʚʪʦ-
ʥʦʤʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʦʡ ʠ ʞʝʣʫʜʦʯʥʦ-
ʢʠʰʝʯʥʳʤ ʪʨʘʢʪʦʤ, ʢʦʪʦʨʘʷ ʫʯʘʩʪʚʫʝʪ 
ʚ ʨʝʘʢʮʠʠ ʥʘ ʩʪʨʝʩʩ ʠ, ʢʘʢ ʧʨʝʜʧʦʣʘʛʘʝʪ-
ʩʷ, ʯʘʩʪʠʯʥʦ ʦʧʦʩʨʝʜʦʚʘʥʘ ʚʳʩʚʦʙʦʞʜʝ-
ʥʠʝʤ ʛʦʨʤʦʥʦʚ ʢʠʰʝʯʥʠʢʘ ʠ ʤʦʣʝʢʫʣ, 
ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ 
[2]. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʢʨʳʚʘʝʪʩʷ ʧʝʨʩʧʝʢ-

ʪʠʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʧʨʝ-
ʧʘʨʘʪʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʘʜʘʧʪʘʮʠʦʥʥʳʭ 
ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʧʦʨʪʠʚʥʳʭ ʣʦʰʘʜʝʡ, ʯʪʦ 

ʜʝʣʘʝʪ ʥʘʰʫ ʨʘʙʦʪʫ ʘʢʪʫʘʣʴʥʦʡ.  
ʇʨʦʙʠʦʪʠʢʠ ʦʙʣʘʜʘʶʪ ʧʨʝʠʤʫʱʝ-

ʩʪʚʦʤ ʚ ʢʦʥʥʦʤ ʩʧʦʨʪʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʜʨʫʛʠʤʠ ʘʜʘʧʪʦʛʝʥʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʪʨʝ-
ʙʫʶʪ ʥʘʨʫʰʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʢʦʞʥʳʭ 
ʧʦʢʨʦʚʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʪ.ʢ. ʧʨʠʤʝ-
ʥʷʶʪʩʷ ʧʝʨʦʨʘʣʴʥʦ ʩ ʢʦʨʤʦʤ, ʠ ʧʦʜʜʝʨ-
ʞʠʚʘʶʪ ʙʘʣʘʥʩ ʤʠʢʨʦʬʣʦʨʳ ʚ ʢʠʰʝʯʥʠ-
ʢʝ, ʧʨʦʬʠʣʘʢʪʠʨʫʷ ʪʝʤ ʩʘʤʳʤ ʚʦʟʥʠʢʥʦ-
ʚʝʥʠʝ ʢʦʣʠʢ ʫ ʣʦʰʘʜʝʡ. ʊʘʢʞʝ ʧʨʠʤʝʥʝ-
ʥʠʝ ʧʨʦʙʠʦʪʠʢʘ ʠʩʢʣʶʯʘʝʪ ʨʠʩʢ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʷ ʟʘʧʨʝʱʝʥʥʳʭ ʚ ʩʧʦʨʪʝ ʧʨʝʧʘʨʘ-
ʪʦʚ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʘʩʪʠʪʝʣʴʥʳʭ ʙʠʦʣʦʛʠ-
ʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ.  
ʎʝʣʴ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʠʪʴ 

ʚʣʠʷʥʠʝ ʧʨʦʙʠʦʪʠʢʘ ʥʘ ʣʝʡʢʦʛʨʘʤʤʫ 
ʩʧʦʨʪʠʚʥʳʭ ʣʦʰʘʜʝʡ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ 

ʢʦʥʥʦʛʦ ʟʘʚʦʜʘ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 
ɼʣʷ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 15 
ʤʝʨʠʥʦʚ ʠ 15 ʢʦʙʳʣ ʘʨʘʙʩʢʦʡ ʧʦʨʦʜʳ ʚ 
ʚʦʟʨʘʩʪʝ 6-12 ʣʝʪ, ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʠʣʠ 
ʟʘʚʦʜʩʢʦʡ ʪʨʝʥʠʥʛ ʩʦʛʣʘʩʥʦ ʚʦʟʨʘʩʪʫ ʠ 
ʧʦʣʫʯʘʣʠ ʦʜʠʥʘʢʦʚʳʡ ʨʘʮʠʦʥ, ʩʦʩʪʦʷʱʠʡ 
ʠʟ ʩʝʥʘ, ʢʦʤʙʠʢʦʨʤʘ, ʢʦʨʥʝʧʣʦʜʦʚ, ʣʴʥʷ-
ʥʦʛʦ ʤʘʩʣʘ ʠ ʜʦʙʘʚʦʢ, ʤʘʢʨʦ/
ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʩʦʣʠ, ʘ ʪʘʢʞʝ ʝʞʝʜʥʝʚ-
ʥʦ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʚʳʛʫʣʝ ʚ ʪʝʯʝʥʠʝ 5 ʯʘ-
ʩʦʚ.  
ʃʦʰʘʜʠ ʧʦ ʧʨʠʥʮʠʧʫ ʧʘʨ-ʘʥʘʣʦʛʦʚ 

ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ ʧʦ 5 ʣʦʰʘ-
ʜʝʡ ʚ ʢʘʞʜʦʡ (ʦʧʳʪʥʫʶ ʠ ʢʦʥʪʨʦʣʴʥʫʶ). 
ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʧʦʣʫʯʘ-
ʣʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʨʘʮʠʦʥʫ 50,0 ʛ ʧʨʦ-
ʙʠʦʪʠʢʘ çɹʆʅɸʂɸ-ɸʇʂè ʩ ʚʝʯʝʨʥʝʡ 
ʧʦʨʮʠʝʡ ʢʦʨʤʘ. ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʧʦ-
ʣʫʯʘʣʘ ʩʪʘʥʜʘʨʪʥʳʡ ʨʘʮʠʦʥ.  
ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ 

çɹʦʥʘʢʘ-ɸʇʂè ʚ 1000 ʛ ʩʦʜʝʨʞʠʪ ʜʝʡ-
ʩʪʚʫʶʱʠʝ ʚʝʱʝʩʪʚʘ: ʢʦʤʧʣʝʢʩ ʞʠʚʳʭ 
ʰʪʘʤʤʦʚ ʣʠʦʬʠʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʙʠʦʪʠ-
ʯʝʩʢʠʭ ʙʘʢʪʝʨʠʡ ʚ ʢʦʣʠʯʝʩʪʚʝ: Lactococ-
cus lactis subsp. lactis ï ʥʝ ʤʝʥʝʝ 5Ĭ108 
ʂʆɽ/ʛ, ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ 
(Lactobacillus delbrueckii subsp.bulgaricus, 
Lactobacillus acidophilus, Lactobacillus 
casei, Lactobacillus plantarum) ï ʥʝ ʤʝʥʝʝ 
1Ĭ109 ʂʆɽ/ʛ, ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ 
(Bifidobacterium bifidum, Bifidobacterium 
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longum, Bifidobacterium adolescentis) ï ʥʝ 
ʤʝʥʝʝ 2Ĭ107 ʂʆɽ/ʛ, ʧʨʦʧʠʦʥʦʚʦʢʠʩʣʳʭ 
ʙʘʢʪʝʨʠʡ (Propionibacterium shermanii, 
Propionibacterium freudenrechii) ï ʥʝ ʤʝʥʝʝ 
5Ĭ108 ʂʆɽ/ʛ.  
ʊʘʢʞʝ ʚ ʝʛʦ ʩʦʩʪʘʚ ʚʭʦʜʷʪ ʚʩʧʦʤʦʛʘ-

ʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ (ʥʘʧʦʣʥʠʪʝʣʠ): ʩʳʚʦ-
ʨʦʪʢʘ ʤʦʣʦʯʥʘʷ ʩʫʭʘʷ 100,0 ʛ, ʩʦʨʙʝʥʪ 
ʤʠʥʝʨʘʣʴʥʳʡ ʥʘ ʦʩʥʦʚʝ ʮʝʦʣʠʪʘ (ʪʨʝʧʝʣʘ) 
ʦʪ 200 ʜʦ 350 ʛ, ʟʘʤʝʥʠʪʝʣʴ ʩʫʭʦʛʦ ʦʙʝʟ-
ʞʠʨʝʥʥʦʛʦ ʤʦʣʦʢʘ ï ʜʦ 1000 ʛ. 
ʇʨʦʙʠʦʪʠʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʨʦ-

ʰʦʢ ʦʪ ʙʝʣʦʛʦ ʜʦ ʢʨʝʤʦʚʦʛʦ ʮʚʝʪʘ. 
ɺʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ çɹʆʅɸʂɸ-ɸʇʂè 

ʤʦʣʦʯʥʦʢʠʩʣʳʝ, ʧʨʦʧʠʦʥʦʚʦʢʠʩʣʳʝ ʠ 
ʙʠʬʠʜʦʙʘʢʪʝʨʠʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʘʥʪʘ-
ʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʦ ʦʪʥʦʰʝ-
ʥʠʶ ʢ ʧʘʪʦʛʝʥʥʦʡ ʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ 
ʤʠʢʨʦʬʣʦʨʝ, ʧʦʜʘʚʣʷʷ ʝʝ ʨʦʩʪ. 
ʇʨʦʙʳ ʢʨʦʚʠ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʠ ʧʦ-

ʩʣʝ ʩʪʘʥʜʘʨʪʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ 
ʦʪʙʠʨʘʣʠ ʚ ʚʘʢʫʫʤʥʳʝ ʧʨʦʙʠʨʢʠ ʩ ʪʨʠʢʘ-
ʣʠʝʚʦʡ ʩʦʣʴʶ ʵʪʠʣʝʥʜʠʘʤʠʥʪʝʪʨʘʫʢʩʫʩ-
ʥʦʡ ʢʠʩʣʦʪʳ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʘʚʠʣ ʘʩʝʧ-
ʪʠʢʠ ʠ ʘʥʪʠʩʝʧʪʠʢʠ ʠʟ ʷʨʝʤʥʦʡ ʚʝʥʳ ʚ 
ʧʦʢʦʝ ʠ ʧʦʩʣʝ ʩʪʘʥʜʘʨʪʥʦʡ ʬʠʟʠʯʝʩʢʦʡ 
ʥʘʛʨʫʟʢʠ ʜʦ ʠʟʤʝʥʝʥʠʷ ʨʘʮʠʦʥʘ, ʯʝʨʝʟ 15 
ʠ ʯʝʨʝʟ 30 ʜʥʝʡ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʧʨʦʙʠʦʪʠ-

ʢʘ ʚ ʨʘʮʠʦʥ. ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʧʨʦʙ ʜʦ 
ʣʘʙʦʨʘʪʦʨʠʠ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʨʠ ʪʝʤʧʝ-
ʨʘʪʫʨʝ +2 ï +8Áʉ ʚ ʪʝʯʝʥʠʝ ʥʝ ʙʦʣʝʝ ʯʘʩʘ 
[10]. ɺ ʧʦʢʦʝ ʢʨʦʚʴ ʦʪʙʠʨʘʣʘʩʴ ʧʦʩʣʝ ʜʥʷ 
ʦʪʜʳʭʘ ʚ 6 ʯʘʩʦʚ ʫʪʨʘ ʜʦ ʢʦʨʤʣʝʥʠʷ. 
ʉʪʘʥʜʘʨʪʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʧʨʝʜ-
ʧʦʣʘʛʘʣʘ ʯʘʩ ʨʘʙʦʪʳ ʧʦʜ ʚʩʘʜʥʠʢʦʤ, 
ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ 10 ʤʠʥʫʪ ʰʘʛʘ, 10 
ʤʠʥʫʪ ʨʳʩʠ, 10 ʤʠʥʫʪ ʰʘʛʘ, 10 ʤʠʥʫʪ 
ʨʳʩʠ, 5 ʤʠʥʫʪ ʰʘʛʘ, 5 ʤʠʥʫʪ ʛʘʣʦʧʘ, 10 
ʤʠʥʫʪ ʰʘʛʘ  
ʄʘʟʢʠ ʢʨʦʚʠ ʜʣʷ ʚʳʚʝʜʝʥʠʷ ʣʝʡʢʦ-

ʛʨʘʤʤʳ ʦʢʨʘʰʠʚʘʣʠ ʤʝʪʦʜʦʤ ʄʘʡ-
ɻʨʶʥʚʘʣʴʜʘ, ʧʦʜʩʯʝʪ ʣʝʡʢʦʮʠʪʦʚ ʦʩʫ-
ʱʝʩʪʚʣʷʣʩʷ ʥʘ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘ-
ʪʦʨʝ HumanCount30TS.  
ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥ-

ʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʠ-
ʣʦʞʝʥʠʷ MicrosoftExcel 2013. ʇʨʦʚʦʜʠʣʠ 
ʨʘʩʯʸʪ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ (M), 
ʦʰʠʙʢʠ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ (Ñm), 
ʘ ʪʘʢʞʝ ʩ ʧʦʤʦʱʴʶ t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ 
ʦʧʨʝʜʝʣʷʣʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʚʣʠʷʥʠʷ ʧʨʦ-
ʙʠʦʪʠʢʘ ʠʟʤʝʥʝʥʠʷ ʣʝʡʢʦʛʨʘʤʤʳ 
(ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʨÒ0,05). 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝ-

ʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʇʦʢʘʟʘʪʝʣʴ 

ʈʝʬʝʨʝ- 
ʥʩʥʳʝ 
ʟʥʘʯʝ-
ʥʠʷ 

[7;11;16;
20] 

ʅʘʛʨʫʟʢʘ 
(ʜʦ ʥʘʯʘʣʘ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʦʙʠʦʪʠʢʘ) 

ʅʘʛʨʫʟʢʘ 
(ʯʝʨʝʟ 15 ʜʥʝʡ) 

ʅʘʛʨʫʟʢʘ 
(ʯʝʨʝʟ 30 ʜʥʝʡ) 

ʂʦʥʪʨʦʣʴ 
(n=5) 
MÑm 

ʆʧʳʪ 
(n=5) 
MÑm 

ʂʦʥʪʨʦʣʴ 
(n=5) 
MÑm 

ʆʧʳʪ 
(n=5) 
MÑm 

ʂʦʥʪʨʦʣʴ 
(n=5) 
MÑm 

ʆʧʳʪ 
(n=5) 
MÑm 

ʃʝʡʢʦʮʠʪʳ 
(ɻ/ʣ) 

7,00-
12,00 

7,13Ñ 
1,11 

8,45Ñ 
1,35 

9,92Ñ 
1,81 

11,55Ñ 
0,43 

8,82Ñ 
0,73 

9,93Ñ 
0,33 

ʄʠʝʣʦʮʠʪʳ 
(%) 

0,00 0,00 0,00 0,00 0,00 0,00 0,00 

ʄʠʝʣʦʮʠʪʳ 
(ɻ/ʣ) 

0,00 0,00 0,00 0,00 0,00 0,00 0,00 

ʖʥʳʝ 
ʥʝʡʪʨʦʬʠʣʳ 
 (%) 

0,00 0,00 0,00 0,00 0,00 0,00 0,00 

ʖʥʳʝ 
ʥʝʡʪʨʦʬʠʣʳ 
(ɻ/ʣ) 

0,00 0,00 0,00 0,00 0,00 0,00 0,00 

ʊʘʙʣʠʮʘ 1 ï ʀʟʤʝʥʝʥʠʝ ʣʝʡʢʦʛʨʘʤʤʳ ʢʨʦʚʠ ʣʦʰʘʜʝʡ  



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 1, 2026 ʛ. 

 

 237 

ʇʦʢʘʟʘʪʝʣʴ 

ʈʝʬʝʨʝ- 
ʥʩʥʳʝ 
ʟʥʘʯʝ-
ʥʠʷ 

[7;11;16;
20] 

ʅʘʛʨʫʟʢʘ 
(ʜʦ ʥʘʯʘʣʘ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʦʙʠʦʪʠʢʘ) 

ʅʘʛʨʫʟʢʘ 
(ʯʝʨʝʟ 15 ʜʥʝʡ) 

ʅʘʛʨʫʟʢʘ 
(ʯʝʨʝʟ 30 ʜʥʝʡ) 

ʂʦʥʪʨʦʣʴ 
(n=5) 
MÑm 

ʆʧʳʪ 
(n=5) 
MÑm 

ʂʦʥʪʨʦʣʴ 
(n=5) 
MÑm 

ʆʧʳʪ 
(n=5) 
MÑm 

ʂʦʥʪʨʦʣʴ 
(n=5) 
MÑm 

ʆʧʳʪ 
(n=5) 
MÑm 

ʇʘʣʦʯʢʦ- 
ʷʜʝʨʥʳʝ 
ʥʝʡʪʨʦʬʠʣʳ 
(%) 

1,00- 
6,00 

2,75Ñ 
0,25 

2,67Ñ 
0,88 

3,33Ñ 
0,88 

2,33Ñ 
0,88 

1,67Ñ 
0,33 

2,00Ñ 
0,58 

ʇʘʣʦʯʢʦ- 
ʷʜʝʨʥʳʝ 
ʥʝʡʪʨʦʬʠʣʳ 
(ɻ/ʣ) 

0,05- 
0,60 

0,19Ñ 
0,04 

0,18Ñ 
0,11 

0,36Ñ 
0,16 

0,26Ñ 
0,09 

0,14Ñ 
0,03 

0,17Ñ 
0,04 

ʉʝʛʤʝʥʪʦ- 
ʷʜʝʨʥʳʝ 
ʥʝʡʪʨʦʬʠʣʳ 
(%) 

45,00- 
70,00 

49,00Ñ 
5,69 

48,33Ñ 
10,41 

65,00Ñ 
2,65* 

55,00Ñ 
2,65 

56,67Ñ 
4,10 

50,00Ñ 
3,22 

ʉʝʛʤʝʥʪʦ- 
ʷʜʝʨʥʳʝ 
ʥʝʡʪʨʦʬʠʣʳ 
(ɻ/ʣ) 

2,25- 
7,00 

3,07Ñ 
0,46 

3,40Ñ 
1,20 

6,38Ñ 
0,96 

6,34Ñ 
0,26 

5,05Ñ 
0,72 

4,94Ñ 
0,19 

ʕʦʟʠʥʦʬʠ-
ʣ  r
(%) 

1,00- 
8,00 

2,00Ñ 
0,57 

2,50Ñ 
0,50 

3,33Ñ 
0,88 

2,33Ñ 
0,88 

2,33Ñ 
1,33 

2,33Ñ 
0,33 

ʕʦʟʠʥʦʬʠ-
ʣʳ (ɻ/ʣ) 

0,05- 
0,80 

0,12Ñ 
0,02 

0,21Ñ 
0,01 

0,36Ñ 
0,16 

0,26Ñ 
0,09 

0,22Ñ 
0,13 

0,23Ñ 
0,02 

ɹʘʟʦʬʠʣʳ 
(%) 

0-1,00 0,00 0,00 0,00 0,00 0,00 0,00 

ɹʘʟʦʬʠʣʳ 
(ɻ/ʣ) 

0-0,10 0,00 0,00 0,00 0,00 0,00 0,00 

ʄʦʥʦʮʠʪʳ 
(%) 

0-10,00 
4,00Ñ 
1,53 

3,67Ñ 
0,33 

6,00Ñ 
1,15 

4,33Ñ 
0,88 

5,00Ñ 
0,58 

4,67Ñ 
0,88 

ʄʦʥʦʮʠʪʳ 
(ɻ/ʣ) 

0-1,00 
0,28Ñ 
0,15 

0,34Ñ 
0,05 

0,63Ñ 
0,23 

0,51Ñ 
0,12 

0,44Ñ 
0,07 

0,46Ñ 
0,08 

ʃʠʤʬʦʮʠʪʳ 
(%) 

20,00- 
45,00 

42,00Ñ 
4,73 

42,67Ñ 
10,99 

23,33Ñ 
1,45 

35,33Ñ 
3,93** 

34,33Ñ 
4,33 

41,33Ñ 
3,18 

ʃʠʤʬʦʮʠʪʳ 
(ɻ/ʣ) 

1,00- 
4,50 

2,80Ñ 
0,86 

4,32Ñ 
0,01 

2,31Ñ 
0,42 

3,99Ñ 
0,49*** 

2,97Ñ 
0,11 

4,13Ñ 
0,47*** 

ʀʩʭʦʜʷ ʠʟ ʦʪʦʙʨʘʞʝʥʥʳʭ ʚ ʥʝʡ ʜʘʥ-
ʥʳʭ ʚ ʧʦʢʦʝ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʣʝʡʢʦʛʨʘʤʤʳ 
ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʨʝʬʝʨʝʥʩ-
ʥʳʭ ʟʥʘʯʝʥʠʡ. ʇʘʪʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʣʝʡ-

ʇʨʠʤʝʯʘʥʠʝ: * ī ʜʦʩʪʦʚʝʨʥʦ ʧʨʠ ʨÒ0,05 ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʫʧʧʳ ʦʧʳʪʘ ʯʝʨʝʟ 15 
ʜʥʝʡ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʙʠʦʪʠʢʘ; ** ï ʜʦʩʪʦʚʝʨʥʦ ʧʨʠ ʨÒ0,05 ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʫʧʧʳ ʢʦʥ-
ʪʨʦʣʷ ʯʝʨʝʟ 15 ʜʥʝʡ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʙʠʦʪʠʢʘ; *** ï ʜʦʩʪʦʚʝʨʥʦ ʧʨʠ ʨÒ0,05 ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ ʯʝʨʝʟ 15 ʠ 30 ʜʥʝʡ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʙʠʦʪʠʢʘ. 

ʢʦʮʠʪʦʚ ʚ ʤʘʟʢʘʭ ʢʨʦʚʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ.  
ɺ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʘʙʩʦʣʶʪʥʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʵʦʟʠʥʦʬʠʣʦʚ ʚ ʢʨʦʚʠ ʣʦʰʘʜʝʡ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ 
ʥʘ 49,9% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ. 
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ʆʜʥʘʢʦ, ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʧʨʠʤʝʥʝʥʠʷ 
ʧʨʦʙʠʦʪʠʢʘ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʥʠ ʘʙʩʦ-
ʣʶʪʥʦʝ, ʥʠ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʵʦʟʠʥʦʬʠʣʦʚ ʥʝ ʠʟʤʝʥʷʣʦʩʴ, ʥʦ ʫʚʝʣʠʯʠ-
ʣʦʩʴ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʀʟ ʯʝʛʦ ʤʦʞ-
ʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʣʠʷʥʠʝ ʧʨʦʙʠʦʪʠ-
ʢʘ ʧʨʠ ʜʘʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʠʟʠʯʝʩʢʦʡ 
ʥʘʛʨʫʟʢʠ ʦʮʝʥʠʪʴ ʥʝʚʦʟʤʦʞʥʦ.  
ʏʝʨʝʟ 15 ʜʥʝʡ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʙʠʦʪʠʢʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʛʤʝʥʪʦʷʜʝʨ-
ʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 
ʩʪʘʣʦ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʦʧʳʪʥʦʡ ʥʘ 
15,4%. 
ʏʝʨʝʟ 15 ʜʥʝʡ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʙʠʦʪʠʢʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʤʬʦʮʠʪʦʚ ʚ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʪʘʣʦ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, 
ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʥʘ 34%. 
ʏʝʨʝʟ 15 ʠ 30 ʜʥʝʡ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦ-

ʙʠʦʪʠʢʘ ʘʙʩʦʣʶʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʤʬʦ-
ʮʠʪʦʚ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʪʘʣʦ ʚʳʰʝ, ʯʝʤ 
ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʥʘ 42,1% ʠ 28,1% ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ. 
ɺʓɺʆɼʓ / CONCLUSION 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʳʝ 

ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʨʘʟ-
ʚʠʪʠʝ ʩʪʨʝʩʩʦʚʦʡ ʣʝʡʢʦʛʨʘʤʤʳ, ʭʘʨʘʢʪʝ-
ʨʠʟʫʶʱʝʡʩʷ ʥʝʡʪʨʦʬʠʣʠʝʡ, ʤʦʥʦʮʠʪʦ-
ʟʦʤ, ʵʦʟʠʥʦʧʝʥʠʝʡ ʠ ʣʠʤʬʦʮʠʪʦʧʝʥʠʝʡ. 
ʉʨʝʜʠ ʢʣʝʪʦʢ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʧʝʨ-
ʚʳʤʠ ʥʘ ʬʠʟʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʨʝʘʛʠʨʫʶʪ 
ʥʝʡʪʨʦʬʠʣʳ. ʌʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ 
ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʠʭ ʢʦʣʠʯʝ-
ʩʪʚʘ. ʊʘʢʞʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʬʠʟʠʯʝʩʢʦʡ 
ʥʘʛʨʫʟʢʝ ʣʠʤʬʦʮʠʪʳ [9].  
ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʬʠ-

ʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʤʳ ʥʘʙʣʶʜʘʝʤ ʤʝʥʴ-
ʰʝʝ ʥʘʨʘʩʪʘʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝ-
ʩʪʚʘ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʚ 
ʦʪʚʝʪ ʥʘ ʬʠʟʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ, ʘ ʪʘʢʞʝ 
ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʠ ʘʙʩʦʣʶʪ-
ʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʤʬʦʮʠʪʦʚ. ʋʯʠʪʳʚʘʷ, 
ʯʪʦ ʥʝʡʪʨʦʬʠʣʳ ʠ ʣʠʤʬʦʮʠʪʳ ʷʚʣʷʶʪʩʷ 
ʥʘʠʙʦʣʝʝ ʨʝʘʢʪʠʚʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʦʪʚʝʯʘ-
ʶɦ ʠʤʠ ʥʘ ʠʟʤʝʥʝʥʠ̫, ʧʨʦʠʩʭʦʜ̫ ʠɦʝ ʚ 
ʦʨʛʘʥʠʟʤʝ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ, ʤʦʞ-
ʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʨʦʙʠʦʪʠʢ çɹʦʥʘʢʘ-
ɸʇʂè ʧʦʟʚʦʣʠʣ ʧʦʚʳʩʠʪʴ ʘʜʘʧʪʘʮʠʦʥʥʳʝ 
ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʣʦʰʘʜʝʡ, ʯʪʦ 
ʧʨʠʚʝʣʦ ʢ ʤʝʥʝʝ ʥʘʧʨʷʞʝʥʥʦʡ ʨʝʘʢʮʠʠ 
ʢʣʝʪʦʯʥʦʛʦ ʟʚʝʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʛʦ 
ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʘʜʘʧʪʦʛʝ-

ʥʘ ʢ ʬʠʟʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ, ʧʦʟʚʦʣʷʶʱʝ-
ʛʦ ʠʭ ʫʩʠʣʝʥʠʝ ʙʝʟ ʚʨʝʜʘ ʜʣʷ ʦʨʛʘʥʠʟʤʘ 
ʣʦʰʘʜʠ ʠ ʧʦʣʫʯʝʥʠʝ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʩʧʦʨ-
ʪʠʚʥʳʝ ʨʝʟʫʣʴʪʘʪʦʚ. 
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ABSTRACT 
Probiotics offer advantages over other 

adaptogens in equestrian sports, as they are 
administered orally with feed without requir-
ing skin penetration. They also maintain 
intestinal microflora balance, thereby pre-
venting colic in horses. Furthermore, probi-
otic use eliminates the risk of using prohibit-
ed drugs in sports, unlike herbal dietary sup-
plements. The search for ways to enhance 
horses' adaptability to physical exercise re-
mains relevant today. The aim of our study 
was to evaluate the effect of a probiotic on 
the leukogram of sport horses. Our study 
examines the use of the probiotic "Bonaca-
APC" as an adaptogen for Arabian horses 
participating in endurance racing. The leu-
kogram was calculated by counting the leu-
kocyte forms in blood smears stained with 
the May-Gr¿nwald method. Leukocyte 
counting was performed in a counting cham-
ber with a Goryaev grid. In the experimental 
group, we observed a smaller increase in the 
relative number of segmented neutrophils in 
response to physical exercise, as well as a 
higher relative and absolute number of lym-
phocytes. Neutrophils and lymphocytes are 
the most reactive cells, responding most 
quickly to changes occurring in the body 
during physical exercise. Based on our re-
search, the probiotic "Bonaca-APK" in-
creased the adaptive capacity of horses, re-
sulting in a less stressful cellular response. 
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Therefore, it can be recommended for use in 
sport horses as an adaptogen to physical ex-
ercise, while also helping to maintain intesti-
nal microflora and reducing the risk of colic, 
which is also important in equestrian sports. 
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ʈɽʌɽʈɸʊ  
ʆʬʪʘʣʴʤʦʪʦʥʦʤʝʪʨʠʷ ʷʚʣʷʝʪʩʷ ʥʝʠʥʚʘʟʠʚʥʳʤ 
ʤʝʪʦʜʦʤ ʨʝʛʠʩʪʨʘʮʠʠ ʚʥʫʪʨʠʛʣʘʟʥʦʛʦ ʜʘʚʣʝʥʠʷ 
(ɺɻɼ) ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʜʦʢʣʠʥʠʯʝʩʢʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩ ʮʝʣʴʶ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʪʦʢʩʠ-
ʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʠ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʬʘʨʤʘʢʦ-

ʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʬʝʨʝʥʪʥʳʝ ʠʥʪʝʨʚʘʣʳ 
ʚʥʫʪʨʠʛʣʘʟʥʦʛʦ ʜʘʚʣʝʥʠʷ ʷʚʘʥʩʢʠʭ ʤʘʢʘʢ, ʢʘʨʣʠʢʦʚʳʭ ʩʚʠʥʝʡ, ʢʨʳʩ ʠ ʢʨʦʣʠʢʦʚ ʧʦʨʦʜʳ 
ʧʘʥʥʦʥ ʠ ʩʦʚʝʪʩʢʘʷ ʰʠʥʰʠʣʣʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʬʝʨʝʥʪʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 
ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʙʘʟʝ ɸʆ çʅʇʆ çɼʆʄ ʌɸʈʄɸʎʀʀè ʦʪ ʟʜʦʨʦʚʳʭ ʷʚʘʥʩʢʠʭ ʤʘ-
ʢʘʢ (n=50), ʢʨʳʩ Wistar (n=80), ʢʘʨʣʠʢʦʚʳʭ ʩʚʠʥʝʡ (n=36), ʢʨʦʣʠʢʦʚ ʧʦʨʦʜʳ ʩʦʚʝʪʩʢʘʷ 
ʰʠʥʰʠʣʣʘ (n=80) ʠ ʙʝʣʳʡ ʧʘʥʥʦʥ (n=62) ʚ ʧʝʨʠʦʜ ʩ ʤʘʷ 2024 ʧʦ ʠʶʣʴ 2025 ʛʦʜʘ. ʀʟʤʝ-
ʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʫ ʧʦʣʦʚʦʟʨʝʣʳʭ ʠ ʥʝʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ (ʥʝʙʝʨʝʤʝʥʥʳʝ ʠ 
ʥʝʨʦʞʘʚʰʠʝ, ʙʝʟ ʫʯʝʪʘ ʬʘʟʳ ʵʩʪʨʘʣʴʥʦʛʦ ʮʠʢʣʘ). ʀʟʤʝʨʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʚʝʪʝ-
ʨʠʥʘʨʥʦʛʦ ʪʦʥʦʤʝʪʨʘ TonoVet ʥʘ ʩʘʤʮʘʭ ʠ ʩʘʤʢʘʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʨʘʟʥʦʛʦ ʚʦʟ-
ʨʘʩʪʘ. ʅʘʠʤʝʥʴʰʠʡ ʨʘʟʙʨʦʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ɺɻɼ ʥʘʙʣʶʜʘʣʠ ʫ ʢʨʦʣʠʢʦʚ ʧʦ-
ʨʦʜʳ ʩʦʚʝʪʩʢʘʷ ʰʠʥʰʠʣʣʘ ʠ ʙʝʣʳʡ ʧʘʥʥʦʥ, ʦʥ ʥʝ ʧʨʝʚʳʰʘʣ 10,5%. ɺ ʧʦʜʘʚʣʷʶʱʝʤ 
ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʙʦʪ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʬʪʘʣʴʤʦʣʦʛʠʠ, ʚʳʙʠʨʘʶʪ 
ʥʦʚʦʟʝʣʘʥʜʩʢʠʭ ʢʨʦʣʠʢʦʚ-ʘʣʴʙʠʥʦʩʦʚ (ʥʦʚʦʟʝʣʘʥʜʩʢʘʷ ʧʦʨʦʜʘ). ʆʜʥʘʢʦ ʦʪʢʘʟ ʦʪ ʞʠʚʦʪ-
ʥʳʭ ʩ ʩʦʜʝʨʞʘʱʠʤʠ ʤʝʣʘʥʠʥ ʛʣʘʟʘʤʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʪʨʘʥʩʣʷʮʠʦʥʥʦʩʪʴ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʣʶʜʝʡ ʛʣʘʟʘ ʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʝ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘ-
ʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʪʦʢʩʠʯʥʦʩʪʠ ʣʝʢʘʨʩʪʚʝʥ-
ʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʠ ʦʮʝʥʢʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʠʧʦʪʝʥʟʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ 
ʤʦʜʝʣʷʭ ʛʣʘʫʢʦʤʳ in vivo, ʘ ʪʘʢʞʝ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʡ ʵʢʟʦʪʠʯʝʩʢʠʭ ʞʠʚʦʪʥʳʭ. 
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