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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-
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2022. The subscription index in the 
Rospechat agency is 82393. 
Founder ð Federal state educational 
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"Saint-Petersburg state University of veteri-
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The journal was founded in January 2004 

in St. Petersburg and is included in the list of 
leading peer-reviewed scientific journals in 
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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 
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The magazine is published at least 4 

times a year. It publishes papers on all major 
issues of veterinary medicine and related 
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In this magazine, you can place an adver-
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mer-cial information are published after pay-
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 5 

ʉʆɼɽʈɾɸʅʀɽ 
ʀʥʬʝʢʮʠʦʥʥʳʝ 
ʙʦʣʝʟʥʠ    

¶ ʇʦʩʪʚʘʢʮʠʥʘʣʴʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ,  
ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʮʝʣʴʥʦʚʠʨʠʦʥʥʳʤʠ, ʨʝʢʦʤʙʠʥʘʥʪʥʳʤʠ ʠ  
ʩʫʙʲʝʜʠʥʠʯʥʳʤʠ ʚʘʢʮʠʥʘʤʠ ʧʨʦʪʠʚ ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʦʛʦ ʛʨʠʧʧʘ 
ʧʪʠʮ. ʊʘʨʣʘʚʠʥ ʅ.ɺ., ɺʝʨʝʪʝʥʥʠʢʦʚ ɺ.ɺ., ɼʞʘʚʘʜʦʚ ʕ.ɼ.,  
ʂʫʜʨʷ ʂ.ʉ., ʂʨʘʩʢʦʚ ɼ.ɸ., ɼʝʛʪʷʨʝʚʘ ɸ.ɺ. 

14 

¶ ʆʮʝʥʢʘ ʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ  
ʙʘʢʪʝʨʠʦʬʘʛʦʚ ʚ ʦʪʥʦʰʝʥʠʠ Klebsiella pneumoniae,  
ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʩ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 
ʂʠʷʥʯʫʢ ʄ.ɺ., ʉʫʭʠʥʠʥ ɸ.ɸ.  

20 

¶ ʈʘʟʨʘʙʦʪʢʘ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʢʠʰʝʯʥʦʡ ʩʨʝʜʳ ʜʣʷ ʤʠʢʨʦʙʠʦʣʦ-
ʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʝ. ʐʝʙʝʢʦ ʉ.ʂ., 
ʊʠʭʤʝʥʝʚʘ ʖ.ɸ., ʉʘʥʜʫʣʷʥ ʂ.ɺ., ɽʨʤʘʢʦʚ ɸ.ʄ. 

26 

¶ ʂʦʥʪʨʦʣʴ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 
ʩʚʦʡʩʪʚ ʨʝʬʝʨʝʥʪʥʦʛʦ ʰʪʘʤʤʘ Brucella canis RM 6/66 ʧʨʠ  
ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ. ʇʘʥʢʦʚʘ ɽ.ɺ., ɸʨʪʝʤʴʝʚʘ ɽ.ɸ.,  
ʄʝʣʴʥʠʢʦʚʘ ʃ.ɸ., ʄʫʩʪʘʬʠʥʘ ʕ.ʅ., ɻʨʦʤʦʚʘ ɽ.ɸ.  

35 

¶ ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʰʪʘʤʤʦʚ ʨʦʜʘ Bacillus ʥʘ  
ʩʦʩʪʦʷʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ ʛʫʤʦʨʘʣʴʥʳʡ ʠʤʤʫʥʠʪʝʪ Coturnix 
coturnix ʠ Mus musculus. ɸʥ ʂ.ɺ., ʄʠʨʦʥʦʚʘ ʊ.ɽ., ʂʠʣʴʧ ɸ.ʉ.,  
ɸʬʦʥʶʰʢʠʥ ɺ.ʅ., ɸʬʦʥʶʰʢʠʥ ɸ.ɺ. 

43 

 ¶ ʀʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʦʟʙʫʜʠʪʝʣʷ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʛʦ 
ʵʥʪʝʨʠʪʘ ʠʥʜʝʝʢ. ʂʨʘʩʢʦʚ ɼ.ɸ., ɼʞʘʚʘʜʦʚ ʕ.ɼ.,  
ɺʝʨʝʪʝʥʥʠʢʦʚ ɺ.ɺ., ʊʘʨʣʘʚʠʥ ʅ.ɺ., ʉʠʜʦʨʝʥʢʦ ʂ.ɺ. 

52 

 ¶ ʄʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ 
ʢʠʰʝʯʥʠʢʘ ʩʦʙʘʢ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʩʤʝʰʘʥʥʦʤ ʧʠʪʘʥʠʠ.  
ʃʦʛʠʥʦʚ ʉ.ʅ., ɹʘʪʦʤʫʥʢʫʝʚ ɸ.ʉ., ʉʫʭʠʥʠʥ ɸ.ɸ., ʂʨʘʩʥʦʧʝʝʚ ɸ.ʖ., 
ɻʦʨʰʢʦʚʘ ɸ.ʉ., ɹʝʣʳʭ ʆ.ʀ., ʃʠʧʢʦ ʀ.ɸ., ʇʦʪʘʧʦʚ ʉ.ɸ.,  
ʊʠʭʦʥʦʚʘ ʀ.ɺ. 

59 

ʀʥʚʘʟʠʦʥʥʳʝ 
ʙʦʣʝʟʥʠ 

¶ ʀʭʪʠʦʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʳʙ ʦʪʢʨʳʪʳʭ ʚʦʜʦʸʤʦʚ 
ʢʨʘʡʥʝʛʦ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ. ɺʠʪʦʤʩʢʦʚʘ ɽ.ɸ., ɻʠʥʪʝʨ ɽ.ɺ. 

72 

ʌʘʨʤʘʢʦʣʦʛʠʷ, 
ʪʦʢʩʠʢʦʣʦʛʠʷ,  
ʬʘʨʤʘʮʠʷ   

¶ ɺʣʠʷʥʠʝ ɹʠʬʝʨʦʥʘ-ɹ ʠ ʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥʘ-ɹ ʥʘ ʤʠʢʨʦʙʠʦʪʫ 
ʤʘʪʦʯʥʦ-ʚʘʛʠʥʘʣʴʥʳʭ ʚʳʜʝʣʝʥʠʡ ʢʦʨʦʚ, ʙʦʣʴʥʳʭ ʵʥʜʦʤʝʪʨʠʪʦʤ. 
ʉʳʨʦʤʷʪʥʠʢʦʚ ʄ.ʖ., ɻʣʘʜʢʠʭ ʄ.ʀ., ʄʦʨʦʟʦʚʘ ʇ.ɼ.,  
ɹʫʨʘʢʦʚʘ ʀ.ʖ., ʄʠʭʘʣʝʚ ɺ.ʀ.  

82 

 ¶ ɺʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʘ çʇʨʦʩʪʠʤʫʣè ʥʘ ʢʦʩʪʥʦʤʦʟʛʦʚʦʝ  
ʢʨʦʚʝʪʚʦʨʝʥʠʝ ʧʦʨʦʩʷʪ ʩ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʛʠʧʦʪʨʦʬʠʝʡ.  
ʄʠʭʘʡʣʦʚ ɽ.ɺ. 

92 

 ¶ ʆʮʝʥʢʘ ʵʤʙʨʠʦʪʦʢʩʠʯʝʩʢʦʛʦ ʠ ʪʝʨʘʪʦʛʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʦʚʦʛʦ 
ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʪʠʤʠʢʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ. ʄʫʩʠʥ ʈ.ʈ.,  
ɻʘʥʠʝʚ ʀ.ʄ., ʊʨʝʤʘʩʦʚʘ ɸ.ʄ., ɹʠʨʶʣʷ ɺ.ɺ., ʀʜʠʷʪʦʚ ʀ.ʀ.,  
ɽʨʦʰʠʥ ɸ.ʀ., ʉʘʬʘʨʦʚʘ ʕ. ʈ.  

100 

 ¶ ɺʣʠʷʥʠʝ ʙʝʪʘʠʥʘ ʫ ʧʝʪʫʭʦʚ ʣʠʥʠʠ ʉʄ 7 ʢʨʦʩʩʘ çʉʤʝʥʘ 9è  
ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ. ʀʣʴʠʥ ɻ.ʄ., ʃʫʥʝʛʦʚ ɸ.ʄ., 
ʉʣʦʙʦʜʷʥʶʢ ɸ.ɸ. 

107 

 ¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʨʘʮʠʦʥʝ  
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ (ʦʙʟʦʨ). ʃʘʨʶʰʠʥʘ ʀ.ʕ.,  
ɹʫʢʘʨʝʚʘ ɽ.ɸ. 

113 
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6  

 ¶ ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ  
ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʬʠʪʦʙʠʦʪʠʢʦʚ ʠ ʬʠʪʦʛʝʥʠʢʦʚ.  
ɹʦʡʢʦ ʊ.ɺ., ʆʛʫʨʥʦʡ ʀ.ɺ., ʆʛʫʨʥʘʷ ʖ.ɽ. 

127 

 ¶ ʌʘʛʦʮʠʪʘʨʥʳʝ ʠʥʜʝʢʩʳ ʧʩʝʚʜʦ-ʵʦʟʠʥʦʬʠʣʦʚ ʢʨʦʚʠ ʮʳʧʣʷʪ ʧʨʠ 
ʧʨʠʤʝʥʝʥʠʠ ʎʠʧʨʦʬʣʦʢʩʘʮʠʥʘ ʠ ʕʥʨʦʬʣʦʢʩʘʮʠʥʘ. ʇʨʠʩʥʳʡ ɸ.ɸ., 
ʉʢʚʦʨʮʦʚ ɺ.ʅ., ɻʦʨʙʘʥʸʚʘ ɸ.ʉ., ʄʘʟʫʨ ɸ.ɼ., ʉʪʝʧʘʥʦʚʘ ʊ.ɺ.  

138 

 ¶ ɺʣʠʷʥʠʝ ʧʨʦʙʠʦʪʠʢʘ çɹʘʮʝʣʣ-ʄè ʥʘ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ  
ʩʦʩʪʦʷʥʠʝ ʧʝʯʝʥʠ ʢʘʨʧʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ (Cyprinus carpio).  
ʉʝʤʝʥʦʚʘ ɽ.ɺ., ʉʪʨʝʣʴʥʠʢʦʚ ʅ.ɸ., ʄʘʨʤʫʨʦʚʘ ʆ.ʄ., ʄʠʭʘʡʣʦʚ ɽ.ɺ.  

144 

 ¶  ɺʣʠʷʥʠʝ ʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥʘ ʠ ɻʝʥʪʘʙʠʬʝʨʦʥʘ-ɹ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ 
ʢʦʨʦʚ ʧʨʠ ʪʝʨʘʧʠʠ ʵʥʜʦʤʝʪʨʠʪʘ. ʉʳʨʦʤʷʪʥʠʢʦʚ ʄ.ʖ., ʐʘʙʫʥʠʥ ʉ.ɺ.,  
ʄʠʭʘʣʝʚ ɺ.ʀ., ʏʠʨʢʠʥ ɽ.ɸ., ʄʠʭʘʡʣʦʚ ɽ.ɺ.  

152 

 ¶ ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʙʘʢʪʝʨʠʡ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʄʘʩʪʠʙʣʦʢÈ DC 
49, ʄʘʩʪʠʢʘʥ-ʇ, ʄʘʩʪʠʛʘʨʜ ʧʨʠ ʤʘʩʪʠʪʘʭ ʩʫʭʦʩʪʦʡʥʳʭ ʢʦʨʦʚ.  
ɽʥʛʘʰʝʚ ʉ.ɺ., ʅʦʚʘʢ ʄ.ɼ., ʅʦʚʘʢ ɸ.ʀ., ɽʚʜʦʢʠʤʦʚʘ ʆ.ɺ.,  
ɽʥʛʘʰʝʚʘ ɽ.ʉ. 

161 

 ¶ ɺʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ɹʠʦʬʝʨʨʦʥ ʠ ɹʠʦʮʠʥʢ ʥʘ ʩʦʩʪʘʚ ʥʝʟʘʤʝʥʠʤʳʭ 
ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ ʧʝʨʝʧʝʣʦʚ. ʃʘʟʘʨʝʚʘ ʄ.ɺ., ʐʢʠʣʴ ʅ.ɸ.  172 

 ¶ ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʝʞʜʫ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʤʠ  
ʧʘʨʘʤʝʪʨʘʤʠ ʢʦʬʝʠʥʘ ʫ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ  
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʇʦʥʘʤʘʨʝʚ ɺ.ʉ., ʂʦʩʪʨʦʚʘ ɸ.ɺ.  

185 

 ¶ ʆʮʝʥʢʘ ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʯʝʯʥʦʛʦ ʢʣʠʨʝʥʩʘ ʢʦʬʝʠʥʘ 
ʥʘ ʤʦʜʝʣʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ʇʦʥʘʤʘʨʝʚ ɺ.ʉ., ʂʦʩʪʨʦʚʘ ɸ.ɺ.  

194 

 ¶ ɼʠʘʛʥʦʩʪʠʢʘ ʟʘʙʦʣʝʚʘʥʠʡ ʧʝʯʝʥʠ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩ  
ʧʦʤʦʱʴʶ ʢʣʠʨʝʥʩʘ ʢʦʬʝʠʥʘ, ʥʘ ʧʨʠʤʝʨʝ ʞʠʨʦʚʦʛʦ ʛʝʧʘʪʦʟʘ.  
ʇʦʧʦʚʘ ʆ. ʉ. 

200 

ɿʦʦʛʠʛʠʝʥʘ,  
cʘʥʠʪʘʨʠʷ,  
ʢʦʨʤʣʝʥʠʝ  

¶ ɺʣʠʷʥʠʝ ʤʝʣʘʤʠʥʘ ʠ ʤʦʯʝʚʠʥʳ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ. 
ʂʘʣʶʞʥʘʷ ʊ.ɺ., ɼʨʦʟʜ ɸ.ɺ., ɸʣʤʘʢʘʝʚʘ ɼ.ʉ., ɾʤʫʨʢʠʥʘ ʇ.ʉ.  205 

 ¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʩʪʨʘʢʪʘ Quercus cortex ʠ ʃʘʢʪʦʙʠʬʘʜʦʣʘ ʚ  
ʨʘʮʠʦʥʝ: ʨʘʩʭʦʜ ʠ ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʢʦʨʤʘ, ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ  
ʙʨʦʡʣʝʨʦʚ. ɹʫʢʘʨʝʚʘ ɽ.ɸ., ʃʘʟʝʙʥʠʢ ʂ.ʉ., ɼʫʩʢʘʝʚ ɻ.ʂ.,  
ʈʘʭʤʘʪʫʣʣʠʥ ʐ.ɻ.  

211 

 ¶ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʛʨʘʜʫʠʨʦʚʦʯʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʦʮʝʥʢʠ  
ʩʦʜʝʨʞʘʥʠʷ ʤʝʣʘʤʠʥʘ ʚ ʤʦʣʦʢʝ ʩ ʧʦʤʦʱʴʶ ʀʂ-ʬʫʨʴʝ-
ʩʧʝʢʪʨʦʤʝʪʨʘ. ʂʘʣʶʞʥʘʷ ʊ.ɺ.  

219 

 ¶ ɺʣʠʷʥʠʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʤʦʥʦʢʘʣʴʮʠʡʬʦʩʬʘʪ ʥʘ ʢʦʨʦʚ ʜʞʝʨʩʝʡ-
ʩʢʦʡ ʧʦʨʦʜʳ ʩ ʧʨʠʟʥʘʢʘʤʠ ʦʩʪʝʦʜʠʩʪʨʦʬʠʠ. ɹʠʨʶʢʦʚ ʂ.ʅ.,  
ʈʷʟʘʥʦʚ ʀ.ɻ., ʂʘʧʠʪʦʥʦʚʘ ɽ.ɸ. 

225 

 ¶ ɺʣʠʷʥʠʝ ʥʘʥʦʢʦʤʧʦʟʠʪʘ FE-C ʥʘ ʨʦʩʪ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ  
ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ. ʂʠʣʷʢʦʚʘ ʖ.ɺ.,  
ʄʠʨʦʰʥʠʢʦʚʘ ɽ.ʇ., ɸʨʠʥʞʘʥʦʚ ɸ.ɽ., ʄʠʥʛʘʟʦʚʘ ʄ.ʉ. 

231 

 ¶ ʅʝʡʨʦʩʝʪʝʚʦʡ ʘʥʘʣʠʟ ʢʘʯʝʩʪʚʘ ʩʠʣʦʩʦʚʘʥʥʳʭ ʢʦʨʤʦʚ ʧʦ ʠʥʜʝʢʩʫ 
ʙʠʦʢʦʥʩʦʣʠʜʘʮʠʠ ʙʠʦʩʠʩʪʝʤʳ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ.  
ɺʦʨʦʙʴʝʚ ʅ.ʀ., ʀʣʴʠʥʘ ʃ.ɸ., ʃʘʧʪʝʚ ɻ.ʖ., ʉʝʣʠʥʘ ʄ.ɺ.,  
ɻʫʩʝʣʴʥʠʢʦʚʘ ɸ.ɸ. 

239 

 ¶ ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ  
ʣʘʢʪʦʙʘʢʪʝʨʠʡ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʙʠʦʢʦʤʧʣʝʢʩʘ çɸʚʠʙʠʦʣʘʢʪè.  
ʆʚʯʘʨʦʚʘ ɽ.ʉ., ʄʘʩʣʦʚ ɼ.ɺ., ʅʦʚʠʢʦʚʘ ɸ.ʌ.  

251 
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 7 

 ¶ ʊʦʥʢʦʩʣʦʡʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ ʢʘʢ ʩʧʦʩʦʙ ʚʳʷʚʣʝʥʠʷ ʧʝʩʪʠʮʠʜʦʚ 

ʚ ʢʫʨʠʥʦʤ ʷʡʮʝ. ʉʦʢʦʣʦʚ ʀ.ɺ., ʊʝʨʝʭʦʚ ɸ.ɸ., ʊʦʢʘʨʝʚ ɸ.ʅ.,  
ʉʤʠʨʥʦʚ ɸ.ɺ., ʖʥʛʛʨʝʥ ɺ.ɸ.  

257 

 ¶ ɺʳʷʚʣʝʥʠʝ ʬʦʩʬʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʤʝʪʦʜʦʤ  

ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ. ʊʝʨʝʭʦʚ ɸ.ɸ., ʉʤʠʨʥʦʚ ɸ.ɺ.,  
ʊʦʢʘʨʝʚ ɸ.ʅ., ʉʦʢʦʣʦʚ ʀ.ɺ., ʖʥʛʛʨʝʥ ɺ.ɸ. 

263 

 ¶ ɸʥʘʣʠʟ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ  
ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʧʪʠʮʝʚʦʜʩʪʚʝ.  
ʂʘʟʘʯʢʦʚʘ ʅ.ʄ. 

269 

 ¶ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʠʤʝʨʥʦʛʦ ʧʦʢʨʳʪʠʷ ʢʦʨʤʦʚʦʛʦ 

ʩʪʦʣʘ ʜʣʷ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ. ɼʫʨʩʝʥʝʚ ʄ.ʉ., ʇʘʜʝʨʠʥʘ ʈ.ɺ.,  
ɺʠʥʦʛʨʘʜʦʚʘ ʅ.ɼ. 

276 

 ¶ʈʝʟʫʣʴʪʘʪʳ ʠʥʢʫʙʘʮʠʠ ʠ ʦʪʢʦʨʤʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ  
ʈʦʩʩ 308, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʢʫʨ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɺʘʩʠʣʴʝʚʘ ʃ.ʊ.,  
ɹʳʯʘʝʚ ɸ.ɻ., ɺʠʥʦʛʨʘʜʦʚʘ ʅ.ɼ. 

283 

 ¶ ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʜʦʟ çɹʫʪʦʬʘʥ ORè ʥʘ ʜʠʥʘʤʠʢʫ  
ʵʤʙʨʠʦʛʝʥʝʟʘ ʠʥʢʫʙʘʮʠʦʥʥʳʭ ʷʠʮ. ʂʦʥʦʚʘʣʦʚʘ ɽ.ʄ., ʂʦʯʠʰ ʀ.ʀ., 
ʂʘʧʠʪʦʥʦʚʘ ɽ.ɸ., ʅʝʩʪʝʨʦʚ ɺ.ʅ.  

292 

 ¶ ʆʮʝʥʢʘ ʜʝʡʩʪʚʠʷ ʢʨʫʧʢʠ ʠʟ ʣʘʤʠʥʘʨʠʠ ʥʘ ʧʦʢʘʟʘʪʝʣʠ  
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʨ-ʥʝʩʫʰʝʢ. ʂʦʯʠʰ ʀ.ʀ., ɿʠʤʠʥ ɽ.ɽ.,  
ʅʠʢʦʥʦʚ ʀ.ʅ. 

303 

 ¶ ʀʟʫʯʝʥʠʝ ʜʝʡʩʪʚʠʷ ʢʨʫʧʢʠ ʠʟ ʣʘʤʠʥʘʨʠʠ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʦʨʛʘʥʠʟʤʝ ʢʫʨ-ʥʝʩʫʰʝʢ. ʂʦʯʠʰ ʀ.ʀ.,  
ɿʠʤʠʥ ɽ.ɽ., ʅʠʢʦʥʦʚ ʀ.ʅ.  

312 

 ¶ʉʦʩʪʘʚ ʵʢʦʬʘʫʥʳ ʠʥʬʫʟʦʨʠʡ ʜʠʢʠʭ ʢʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ  
ʗʢʫʪʠʠ. ʉʣʝʧʮʦʚ ɽ.ʉ., ɸʣʬʝʨʦʚ ʀ.ɺ., ɻʘʚʨʠʣʴʝʚʘ ʃ.ʖ.,  
ɺʠʥʦʢʫʨʦʚ ʀ.ɽ., ɻʨʠʛʦʨʴʝʚʘ ʅ.ʅ. 

319 

ɹʠʦʭʠʤʠʷ, 
ʤʦʨʬʦʣʦʛʠʷ, 
ʬʠʟʠʦʣʦʛʠʷ  

¶ ʌʣʝʢʩʦʨʳ ʣʦʢʪʝʚʦʛʦ ʩʫʩʪʘʚʘ ʫ ʥʝʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ  
ʦʪʨʷʜʘ ʭʠʱʥʳʝ (Carnivora). ʂʫʭʘʨʝʚʘ ʊ.ʇ., ɹʳʣʠʥʩʢʘʷ ɼ.ʉ. 328 

 ¶ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʢʘʧʠʣʣʷʨʦʚ ʩʦʩʫʜʠʩʪʳʭ ʪʝʣ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ 
ʢʦʥʪʝʢʩʪʝ ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʠʯʝʨʝʧʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ. ʇʨʫʩʘʢʦʚ ɸ.ɺ. 

337 

 ¶ ɺʝʥʦʟʥʦʝ ʨʫʩʣʦ ʞʝʣʫʜʢʘ ʩʚʠʥʝʡ ʧʦʨʦʜʳ ʡʦʨʢʰʠʨ ʚ  
ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʦʥʪʦʛʝʥʝʟʝ. ʇʦʣʷʥʩʢʘʷ ɸ.ʀ., ɺʘʩʠʣʴʝʚ ɼ.ɺ.  

343 

 ¶ ɻʦʤʝʦʩʪʘʟ ʦʨʛʘʥʠʟʤʘ ʧʦʜʩʚʠʥʢʦʚ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʢʦʨʤʘ  
ʧʦʣʠʩʘʭʘʨʠʜʘ ʭʠʪʦʟʘʥ. ɿʠʨʫʢ ʀ.ɺ., ʂʦʧʯʝʢʯʠ ʄ.ɽ., ʌʨʦʣʦʚ ɺ.ɺ., 
ʂʦʧʯʝʢʯʠ ʂ.ɸ. 

350 

 ¶ ʇʨʦʬʠʣʘʢʪʠʢʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʫ ʢʨʳʩ ʧʨʠ  
ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʪʨʝʩʩʘ. ʂʨʷʯʢʦ ʆ.ɺ., ʃʫʢʦʷʥʦʚʘ ʃ.ɸ. 359 

 ¶ ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ ʫ ʢʨʳʩ  
ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ ʤʝʪʦʜʦʤ 5/6 ʥʝʬʨʵʢʪʦʤʠʠ. ʄʘʪʠʯʠʥʘ ɸ.ɸ., 
ʂʘʨʘʥʠʥʘ ɺ.ɼ., ʋʩʪʝʥʢʦ ɾ.ʖ., ʄʠʨʦʰʥʠʢʦʚ ʄ.ɺ., ʄʘʪʠʯʠʥ ɸ.ɸ. 

364 

 ¶ ʇʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʨʠʤʝʥʝʥʠʷ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʥʦʡ 
ʩʨʝʜʳ ʠʟ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʩʪʨʦʤʘʣʴʥʳʭ ʢʣʝʪʦʢ ʧʨʠ ʩʠʥʜʨʦʤʝ 
ʘʩʪʤʳ ʣʦʰʘʜʝʡ. ʈʦʤʘʥʦʚʘ ʆ.ɺ., ʂʨʷʯʢʦ ʆ.ɺ., ɼʦʚʛʠʡ ɸ.ʀ.  

374 
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8  

 ¶ ɸʥʘʪʦʤʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʜʦʩʪʫʧʘ ʢ ʢʦʩʪʷʤ ʪʘʟʘ 
ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʦʩʪʝʦʪʦʤʠʠ ʙʦʣʴʰʦʛʦ ʚʝʨʪʝʣʘ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʫ 
ʩʦʙʘʢ. ʉʪʨʘʪʦʥʦʚ ɸ.ʉ., ʑʠʧʘʢʠʥ ʄ.ɺ.   

380 

 ¶ ʇʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʦʪʨʦʩʪʢʘ ʯʝʣʶʩʪʥʳʭ 
ʢʦʩʪʝʡ ʫ ʩʦʙʘʢ ʧʨʠ ʦʣʠʛʦʜʝʥʪʠʠ. ʌʨʦʣʦʚ ɺ.ɺ., ɽʛʫʥʦʚʘ ɸ.ɺ.,  
ʅʦʚʠʢʦʚ ʗ.ʀ., ʀʚʘʥʮʦʚ ɺ.ɸ. 

388 

 ¶ ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʯʝʪʳʨʝʭʛʣʘʚʦʡ ʤʳʰʮʳ ʙʝʜʨʘ 
ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ çʂʦʙʙ-500è ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʢʦʨʤʦʚʳʭ 
ʜʦʙʘʚʦʢ. ʉʪʝʧʘʥʠʰʠʥ ɺ.ɺ., ʇʦʟʷʙʠʥ ʉ.ɺ., ɹʦʨʭʫʥʦʚʘ ɽ.ʅ.  

394 

 ¶  ɼʠʥʘʤʠʢʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʦʟʴʝʛʦ ʤʦʣʦʢʘ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ 
ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. ɿʘʡʮʝʚ ʉ.ʖ., ʉʘʚʠʥʘ ɸ.ɸ., ɺʦʨʦʥʠʥʘ ʆ.ɸ.,  
ɼʝʚʷʪʢʠʥ ɺ.ɸ.  

409 

 ¶ ʂʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʤʘ-
ʪʦʩʝʥʩʦʨʥʦʡ ʢʦʨʳ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʫ ʢʨʳʩ ʩ ʨʘʟʣʠʯʠʷ-
ʤʠ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʜʦʬʘʤʠʥʝʨʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ.  
ɸʭʤʘʜʠʝʚ ʇ.ɸ., ʃʘʩʪʦʯʢʠʥ ɸ.ɸ., ʊʘʟʝʪʜʠʥʦʚ ɸ.ʄ., ʊʘʭʠʨʦʚʘ ɿ.ʈ.,  
ʍʠʩʤʘʪʫʣʣʠʥʘ ɿ.ʈ., ʍʫʩʥʫʪʜʠʥʦʚʘ ʕ.ʂ.  

418 

ɸʢʫʰʝʨʩʪʚʦ ʠ 
ʛʠʥʝʢʦʣʦʛʠʷ 

¶ ɻʦʨʤʦʥʘʣʴʥʳʡ ʧʨʦʬʠʣʴ ʞʠʜʢʦʩʪʠ ʬʦʣʣʠʢʫʣʦʚ ʨʘʟʥʦʛʦ ʜʠʘʤʝʪʨʘ ʚ 
ʩʚʷʟʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʣʠʧʠʜʦʚ ʚ 
ʢʣʝʪʢʘʭ ʛʨʘʥʫʣʝʟʳ Sus scrofa domesticus. ʂʫʟʴʤʠʥʘ ʊ.ʀ.,  
ʇʨʠʪʫʞʘʣʦʚʘ ɸ.ʆ., ʂʫʨʦʯʢʠʥ ɸ.ɸ., ɹʘʨʘʥʦʚʘ ɽ.ʀ.  

424 

 ¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʨʛʝʪʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʜʣʷ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ 
ʦʚʝʮ ʧʦʨʦʜʳ ʤʘʥʳʯʩʢʠʡ ʤʝʨʠʥʦʩ. ʂʨʠʚʦʨʫʯʢʦ ɸ.ʖ.,  
ʂʘʥʠʙʦʣʦʮʢʘʷ ɸ.ɸ., ʉʢʦʨʳʭ ʃ.ʅ., ʉʘʬʘʨʷʥ ɽ.ʖ., ʂʨʠʚʦʨʫʯʢʦ ʆ.ʅ.  

438 

 ¶ ʇʦʣʠʤʦʨʬʠʟʤʳ ʛʝʥʘ FSHR ʫ ʩʘʤʦʢ ʩʝʚʝʨʥʦʛʦ ʦʣʝʥʷ (Rangifer  
tarandus). ʂʨʫʪʠʢʦʚʘ ɸ.ɸ., ɹʝʣʠʢʦʚʘ ɸ.ʆ., ʇʝʛʣʠʚʘʥʷʥ ɻ.ʂ.,  
ʅʠʢʠʪʢʠʥʘ ɽ.ɺ., ʄʫʩʠʜʨʘʡ ɸ.ɸ. 

453 

 ¶ ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʪʝʨʦʠʜʥʳʭ ʠ ʛʦʥʘʜʦʪʨʦʧʥʳʭ ʛʦʨʤʦʥʦʚ ʚ  
ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʩʘʤʦʢ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ ʚ ʧʦʟʜʥʝʩʪʝʣʴʥʳʡ ʠ ʨʘʥʥʠʡ 
ʧʦʩʣʝʨʦʜʦʚʦʡ ʧʝʨʠʦʜʳ. ʂʨʫʪʠʢʦʚʘ ɸ.ɸ., ʐʠʨʷʝʚ ɻ.ɺ.,  
ʅʠʢʠʪʢʠʥʘ ɽ.ɺ., ʇʝʛʣʠʚʘʥʷʥ ɻ.ʂ., ʄʫʩʠʜʨʘʡ ɸ.ɸ., ʅʠʢʠʪʠʥ ɻ.ʉ. 

459 

 ¶ ʆʩʦʙʝʥʥʦʩʪʠ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʬʦʥʘ ʩʘʤʦʢ ʩʝʚʝʨʥʦʛʦ ʦʣʝʥʷ (Rangifer 
tarandus) ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʧʦʣʦʚʦʛʦ ʮʠʢʣʘ. ʂʨʫʪʠʢʦʚʘ ɸ.ɸ.,  
ɹʝʣʠʢʦʚʘ ɸ.ʆ., ʇʝʛʣʠʚʘʥʷʥ ɻ.ʂ., ʐʠʨʷʝʚ ɻ.ɺ., ʅʠʢʠʪʢʠʥʘ ɽ.ɺ.,  
ʄʫʩʠʜʨʘʡ ɸ.ɸ., ɹʦʛʜʘʥʦʚʘ ʉ.ʉ. 

467 

 ¶ ʉʨʘʚʥʝʥʠʝ ʫʨʦʚʥʝʡ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʫ ʩʘʤʦʢ ʩʝʚʝʨʥʦʛʦ ʦʣʝʥʷ ʧʨʠ 
ʘʥʵʩʪʨʫʩʝ ʠ ʚ ʧʝʨʠʦʜ ʛʦʥʘ. ʂʨʫʪʠʢʦʚʘ ɸ.ɸ., ʐʠʨʷʝʚ ɻ.ɺ.,  
ʅʠʢʠʪʢʠʥʘ ɽ.ɺ., ʇʝʛʣʠʚʘʥʷʥ ɻ.ʂ., ɹʝʣʠʢʦʚʘ ɸ.ʆ., ʄʫʩʠʜʨʘʡ ɸ.ɸ.,  
ʅʠʢʠʪʠʥ ɻ.ʉ. 

474 

 ¶ ʂʘʥʜʠʜʘʪʥʳʝ ʛʝʥʳ ʩʚʷʟʘʥʥʳʝ ʩ ʢʘʯʝʩʪʚʦʤ ʩʧʝʨʤʳ ʞʝʨʝʙʮʦʚ. 
ʑʝʨʙʘʢʦʚ ʖ.ʉ., ʅʠʢʠʪʢʠʥʘ ɽ.ɺ., ɼʝʤʝʥʪʴʝʚʘ ʅ.ɺ.  

480 

 ¶ ʇʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʠʟʚʦʜʥʦʛʦ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʩʪʚʦʣʦʚʳʭ 
ʢʣʝʪʦʢ ʢʘʢ ʩʧʦʩʦʙʘ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʧʝʨʤʳ  
ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʂʦʨʦʯʢʠʥʘ ɽ.ɸ., ʊʨʠʬʦʥʦʚʘ ɸ.ɺ.,  
ʅʠʢʠʪʠʥ ɺ.ɺ., ɻʣʘʚʘʮʢʘʷ ɼ.ɽ., ʇʫʰʢʠʥʘ ɺ.ʉ.  

486 

 ¶ ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ 
ʧʦʩʣʝ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ ʩʧʝʨʤʳ ʢʦʟʣʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ.  
ʂʦʨʦʯʢʠʥʘ ɽ.ɸ., ʊʨʠʬʦʥʦʚʘ ɸ.ɺ., ʌʠʥʘʛʝʝʚ ɽ.ʖ., ɻʣʘʚʘʮʢʘʷ ɼ.ɽ., 
ʇʫʰʢʠʥʘ ɺ.ʉ.  
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 ¶ ʇʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʝʣʠ ʭʦʨʠʦʘʣʣʘʥʪʦʠʩʥʦʡ  

ʤʝʤʙʨʘʥʳ (ʍɸʄ) ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʨʠʦʙʘʥʢʘ ʛʝʥʝʨʘʪʠʚʥʳʭ ʢʣʝʪʦʢ 
ʩʘʤʦʢ Gallus gallus domecticus. ʉʪʘʥʠʰʝʚʩʢʘʷ ʆ.ʀ.,  
ʉʠʣʶʢʦʚʘ ʖ.ʃ., ʄʠʨʟʘʢʘʝʚʘ ʀ.ʀ. 

501 

 ¶ ʀʟʫʯʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʪʝʧʣʦʚʦʛʦ ʩʪʨʝʩʩʘ ʥʘ  

ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ  
ʩʧʦʩʦʙʘʭ ʩʦʜʝʨʞʘʥʠʷ. ʄʫʭʘʥʠʥʘ ɽ.ʅ., ʐʘʢʠʨʦʚ ʐ.ʂ.,  
ʉʘʬʠʥʘ ʅ.ʖ., ɻʘʡʥʫʪʜʠʥʦʚʘ ʕ.ʈ.  

509 

 ¶ ʇʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʨʫʧʥʦʛʦ  
ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʦ ʛʝʥʫ MC4R (ʨʝʮʝʧʪʦʨ ʄʝʣʘʥʦʢʦʨʪʠʥʘ 4).  
ʉʘʬʠʥʘ ʅ.ʖ., ʂʨʫʧʠʥ ɽ.ʆ. 

518 

 ¶ ʂʦʥʮʝʥʪʨʘʮʠʠ ʵʩʪʨʘʜʠʦʣʘ, ʵʩʪʨʦʥʘ, ʵʩʪʨʠʦʣʘ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʢʫʨ ʩ ʨʘʟʣʠʯʥʦʡ ʤʘʩʩʦʡ ʞʝʣʪʢʘ ʷʠʮ. ʇʝʨʠʥʝʢ ʆ.ʖ.,  
ʐʠʨʷʝʚ ɻ.ɺ.  

528 

 ¶ ʇʝʨʝʞʠʚʘʝʤʦʩʪʴ ʩʧʝʨʤʳ ʞʝʨʝʙʮʦʚ ʚ ʨʘʟʥʳʭ ʨʘʟʙʘʚʠʪʝʣʷʭ ʧʨʠ 
ʦʭʣʘʞʜʝʥʠʠ ʜʦ 4-50 ʉ. ʅʠʢʠʪʢʠʥʘ ɽ.ɺ. 

539 

ʍʠʨʫʨʛʠʷ ¶ ɼʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʘʛʫʣʷʮʠʠ ʠ ʢʦʥʪʨʘʢʮʠʠ  
ʪʨʦʤʙʦʮʠʪʘʨʥʦ-ʬʠʙʨʠʥʦʚʳʭ ʩʛʫʩʪʢʦʚ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʚ ʧʨʠ-
ʩʫʪʩʪʚʠʠ ʥʝʩʪʝʨʦʡʜʥʳʭ ʠ ʩʪʝʨʦʡʜʥʳʭ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 
ʧʨʝʧʘʨʘʪʦʚ. ɹʦʢʘʨʝʚ ɸ.ɺ., ʄʠʥʠʥʘ ɸ.ʆ., ʇʠʣʠʧʝʮ ɽ.ʗ.,  
ʅʘʟʘʨʦʚ ɸ.ʖ.  

547 

 ¶ ʇʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʝ ʦʩʣʦʞʥʝʥʠʷ ʧʨʠ ʘʙʦʤʘʟʦʧʝʢʩʠʠ ʫ  
ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ. ʇʣʝʤʷʰʦʚ ʂ.ɺ., ʉʝʤʝʥʦʚ ɹ.ʉ.,  
ʂʫʟʥʝʮʦʚʘ ʊ.ʐ., ʍʫʩʘʠʥʦʚʘ ɻ.ʉ., ʂʨʫʪʠʢʦʚʘ ɸ.ɸ., ɹʝʣʠʢʦʚʘ ɸ.ʆ., 
ʅʠʢʦʥʦʚʘ ʊ.ʆ. 

558 

ʅʝʟʘʨʘʟʥʳʝ  
ʙʦʣʝʟʥʠ 

¶ ɺʣʠʷʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʘʜʘʧʪʦʛʝʥʘ ɹʝʪʫʣʠʥʘ ʥʘ  
ʢʣʠʥʠʢʦ-ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʣʷʪ ʧʣʝʤʝʥʥʦʛʦ ʩʪʘʜʘ. 
ɻʥʝʟʜʠʣʦʚʘ ʃ.ɸ., ʂʨʫʛʣʦʚʘ ʖ.ʉ., ʄʫʨʘʜʷʥ ɾ.ʖ., ʈʦʟʠʥʩʢʠʡ ʉ.ʄ.  
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ʈɽʌɽʈɸʊ 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʮʳʧʣʷʪ ʢʨʦʩʩʘ ɼʦʤʠ-
ʥʘʥʪ ʥʘ ʚʘʢʮʠʥʘʮʠʶ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʠ ʟʘʨʫ-
ʙʝʞʥʳʤʠ ʚʘʢʮʠʥʘʤʠ ʧʨʦʪʠʚ ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʦ-
ʛʦ ʧʪʠʯʴʝʛʦ ʛʨʠʧʧʘ ʧʦʜʪʠʧʘ H5N1. ɺ ʢʘʯʝʩʪʚʝ 
ʚʘʢʮʠʥ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʝʧʘʨʘʪʳ: çʌʣʫ ʇʨʦ-

ʪʝʢʪ ʅ5è, çReassortant Trivalent Vaccine (H5N6(H5Re13)+H5N8(H5Re14)+H7N9(H7Re4)è 
ʠ çVolvacÈ B.E.S.T. AI+NDè. ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʘʥʪʠʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʘʢ-
ʮʠʥ ʚ ʩʳʚʦʨʦʪʢʘʭ ʢʨʦʚʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘʙʦʨʳ ID ScreenÈ Influenza H5 Indirect, 
ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʪʨʘ ʘʥʪʠʪʝʣ ʢ ʛʝʤʘʛʛʣʶʪʠʥʠʥʫ H5, ʠ ID ScreenÈ 
Influenza A Antibody Competition Multi-species, ʧʦʟʚʦʣʷʶʱʠʝ ʠʟʤʝʨʠʪʴ ʪʠʪʨ ʘʥʪʠʪʝʣ ʢ 
NP-ʙʝʣʢʫ (ʥʫʢʣʝʦʧʨʦʪʝʠʥʫ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ). ʇʦ ʠʪʦʛʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʘʢʮʠʥʘ 

https://rscf.ru/project/24-76-10044
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çReassortant Trivalent Vaccineè ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʥʘʠʙʦʣʴʰʠʡ ʩʨʝʜʥʠʡ ʪʠʪʨ ʘʥʪʠʪʝʣ 
ʩʨʝʜʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ (10709,5), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʝʸ ʚʳʩʦʢʫʶ ʠʤʤʫʥʦʛʝʥ-
ʥʦʩʪʴ. ʅʘʠʤʝʥʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʢʘʟʘʣʘ ʚʘʢʮʠʥʘ çVolvacÈ B.E.S.T. 
AI+NDè ʩ ʩʨʝʜʥʠʤ ʪʠʪʨʦʤ ʘʥʪʠʪʝʣ 2627,5. ɺʩʝ ʪʨʠ ʚʘʢʮʠʥʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚʳʩʦ-
ʢʫʶ ʟʘʱʠʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ A ʧʦʜʪʠʧʘ H5N1, ʦʜʥʘʢʦ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʚʘʨʴʠʨʦʚʘʣʠʩʴ. ʇʨʦʚʝʜʸʥʥʦʝ ʧʘʨʘʣʣʝʣʴʥʦʝ 
ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪ-ʥʘʙʦʨʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ 
ʨʘʟʣʠʯʥʳʝ ʘʥʪʠʛʝʥʳ ʚʠʨʫʩʘ ʛʨʠʧʧʘ (ʛʝʤʘʛʛʣʶʪʠʥʠʥ ʠ ʥʫʢʣʝʦʧʨʦʪʝʠʥ), ʧʦʢʘʟʘʣʦ ʚʦʟʤʦʞ-
ʥʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʠʥʬʠʮʠʨʦʚʘʥʥʦʡ ʧʪʠʮʳ ʦʪ ʚʘʢʮʠʥʠʨʦʚʘʥʥʦʡ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ 
ʦʢʘʟʘʣʩʷ ʦʩʦʙʝʥʥʦ ʨʝʟʫʣʴʪʘʪʠʚʥʳʤ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʫʙʲʝʜʠʥʠʯʥʳʭ ʚʘʢʮʠʥ, ʧʦʟʚʦʣʷʷ 
ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʪʴ ʝʩʪʝʩʪʚʝʥʥʦʝ ʠʥʬʠʮʠʨʦʚʘʥʠʝ ʦʪ ʚʘʢʮʠʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ɺʳʩʦʢʦʧʘʪʦʛʝʥʥʳʡ ʧʪʠʯʠʡ ʛʨʠʧʧ 

(ɺɻʇ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʫʛʨʦʟʫ 
ʜʣʷ ʜʦʤʘʰʥʝʡ ʠ ʜʠʢʦʡ ʧʪʠʮʳ, ʘ ʪʘʢʞʝ 
ʥʝʩʝʪ ʨʠʩʢʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ [2]. 
ɺʩʧʳʰʢʠ ɺɻʇ ʥʘʥʦʩʷʪ ʟʥʘʯʠʪʝʣʴʥʳʡ 
ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʧʪʠʮʝʚʦʜʩʪʚʫ ʠʟ-ʟʘ 
ʚʳʩʦʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʧʪʠʮʳ, ʚʳʥʫʞʜʝʥʥʦ-
ʛʦ ʫʙʦʷ, ʨʘʟʣʠʯʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʟʘʪʨʘʪ 
ʥʘ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʠ ʣʝʯʝʙʥʳʝ ʤʝʨʳ 
[6]. ɺʠʨʫʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʧʘʪʦ-
ʛʝʥʥʦʩʪʴʶ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʤʝʞʚʠʜʦʚʦʡ 
ʧʝʨʝʜʘʯʝ, ʯʪʦ ʜʝʣʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʧʦʩʪʦ-
ʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʡ 
ʩʠʪʫʘʮʠʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʨ ʙʠʦ-
ʟʘʱʠʪʳ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʚ ʧʨʦʤʳʰʣʝʥ-
ʥʦʤ ʠ ʬʝʨʤʝʨʩʢʦʤ ʧʪʠʮʝʚʦʜʩʪʚʝ [9]. ʕʬ-
ʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʵʧʠʟʦʦʪʠʡ 
ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʛʨʘʤʦʪʥʦʛʦ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʚʘʢʮʠʥ, ʩʧʦʩʦʙʥʳʭ ʬʦʨʤʠʨʦʚʘʪʴ 
ʫʩʪʦʡʯʠʚʳʡ ʠʤʤʫʥʠʪʝʪ ʧʨʦʪʠʚ ʚʠʨʫʩʘ ʠ 
ʦʛʨʘʥʠʯʠʚʘʪʴ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 
ɼʣʷ ʙʦʨʴʙʳ ʩ ɺɻʇ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟ-

ʣʠʯʥʳʝ ʚʘʢʮʠʥʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʫʩʣʦʚʥʦ 
ʨʘʟʜʝʣʠʪʴ ʥʘ ʤʦʥʦʚʘʣʝʥʪʥʳʝ ʠ ʧʦʣʠʚʘ-
ʣʝʥʪʥʳʝ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʧʨʦʪʠʚ ʥʝʩʢʦʣʴ-
ʢʠʭ ʧʦʜʪʠʧʦʚ ʚʠʨʫʩʘ [3]. ʉʨʝʜʠ ʘʢʪʫʘʣʴ-
ʥʳʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʘʢʮʠʥ ʚʳʜʝʣʷ-
ʶʪʩʷ ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʳʝ, ʪʘʢ ʠ ʟʘʨʫʙʝʞ-
ʥʳʝ ʨʘʟʨʘʙʦʪʢʠ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʩʦʟʜʘʥʠʶ ʘʥʪʠʛʝʥ-
ʥʦʡ ʟʘʱʠʪʳ ʧʨʦʪʠʚ ʚʠʨʫʩʦʚ, ʮʠʨʢʫʣʠʨʫ-
ʶɦ ʠʭ ʚ ʜʠʢʦʡ ʧʨʠʨʦʜʝ ʠ ʥʘ ʧʪʠʮʝʬʝʨʤʘʭ 
[7]. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʘʢʮʠʥʘʤ 
ʥʘ ʦʩʥʦʚʝ ʘʥʪʠʛʝʥʦʚ ʛʝʤʘʛʛʣʶʪʠʥʠʥʘ H5, 
ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʳʡ ʙʝʣʦʢ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚ-
ʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʦʨ-
ʛʘʥʠʟʤʘ ʠ ʚʘʞʝʥ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʘ-
ʪʦʛʝʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʠʟʫʯʝ-

ʥʠʝ ʘʥʪʠʪʝʣ ʢ ʥʫʢʣʝʦʧʨʦʪʝʠʥʫ (NP-ʙʝʣʢʫ) 
ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʠʥʬʠ-
ʮʠʨʦʚʘʥʠʷ ʚʠʨʫʩʦʤ ʛʨʠʧʧʘ A ʠ ʨʘʟʣʠʯʠʪʴ 
ʚʘʢʮʠʥʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʦʪ ʨʝʘʢʮʠʠ 
ʥʘ ʧʦʣʝʚʳʝ ʰʪʘʤʤʳ ʚʠʨʫʩʘ [8]. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʤʳʰʣʝʥʥʦʝ 

ʧʪʠʮʝʚʦʜʩʪʚʦ ʈʦʩʩʠʠ ʨʘʙʦʪʘʝʪ ʚ ʫʩʣʦʚʠʷʭ 
ʟʘʧʨʝʪʘ ʥʘ ʚʘʢʮʠʥʘʮʠʶ ʧʨʦʪʠʚ ɺɻʇ ʢʨʫʧ-
ʥʳʭ ʧʪʠʮʝʭʦʟʷʡʩʪʚ ʟʘʢʨʳʪʦʛʦ ʪʠʧʘ 
(ʧʪʠʮʝʬʘʙʨʠʢ). ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʟʘʧʨʝʪʘ 
ʩʣʫʞʠʪ ñʥʝʚʦʟʤʦʞʥʦʩʪʴò ʜʦʩʪʦʚʝʨʥʦ ʦʪ-
ʣʠʯʠʪʴ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ, ʚʦʟʥʠʢʘʶʱʠʡ 
ʚʩʣʝʜʩʪʚʠʝ ʚʘʢʮʠʥʘʮʠʠ ʠ ʚʩʣʝʜʩʪʚʠʝ ʧʝ-
ʨʝʙʦʣʝʚʘʥʠʷ ʧʦʣʝʚʳʤ ʰʪʘʤʤʦʤ ʚʠʨʫʩʘ 
ʛʨʠʧʧ ʧʦʜʪʠʧʘ H5 [1]. ʇʨʠʤʝʥʝʥʠʝ ʨʝ-
ʢʦʤʙʠʥʘʥʪʥʳʭ ʩʫʙʲʝʜʠʥʠʯʥʳʭ ʚʘʢʮʠʥ 
ʤʦʞʝʪ ʨʝʰʠʪʴ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ, ʯʪʦ ʜʝ-
ʤʦʥʩʪʨʠʨʫʝʪʩʷ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. 
ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʦʮʝ-

ʥʠʪʴ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ 
ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʫ ʮʳʧʣʷʪ ʢʨʦʩʩʘ ɼʦʤʠ-
ʥʘʥʪ ʥʘ ʚʘʢʮʠʥʘʮʠʶ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʠ 
ʟʘʨʫʙʝʞʥʳʤʠ ʚʘʢʮʠʥʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ 
çʌʣʫ ʇʨʦʪʝʢʪ ʅ5è, çReassortant Trivalent 
Vaccine (H5N6(H5Re13)+H5N8(H5Re14)
+H7N9(H7Re4)è [5] ʠ çVolvacÈ B.E.S.T. 
AI+NDè. ɼʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʠʤ-
ʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʘʙʦʨʳ 
ʜʣʷ ʘʥʘʣʠʟʘ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ: ID ScreenÈ 
Influenza H5 Indirect, ʧʦʟʚʦʣʷʶʱʠʡ ʠʟʤʝ-
ʨʠʪʴ ʪʠʪʨʳ ʘʥʪʠʪʝʣ ʧʨʦʪʠʚ ʛʝʤʘʛʛʣʶʪʠ-
ʥʠʥʘ H5, ʠ ID ScreenÈ Influenza A Anti-
body Competition Multi-species, ʠʩʧʦʣʴʟʫʝ-
ʤʳʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʘʥʪʠʪʝʣ ʢ 
NP-ʙʝʣʢʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʠʬʬʝʨʝʥʮʠʨʦ-
ʚʘʪʴ ʦʪʚʝʪ ʥʘ ʚʘʢʮʠʥʘʮʠʶ ʦʪ ʦʪʚʝʪʘ ʥʘ 
ʝʩʪʝʩʪʚʝʥʥʦʝ ʠʥʬʠʮʠʨʦʚʘʥʠʝ ʚʠʨʫʩʦʤ 
ʛʨʠʧʧʘ A. 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʫʪʦʯʥʝ-



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 4, 2024 ʛ. 

 

16  

ʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʘʥʥʳʭ ʚʘʢʮʠʥʥʳʭ 
ʧʨʝʧʘʨʘʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 
ʧʪʠʮʝʚʦʜʩʪʚʘ. ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʪʠʪ-
ʨʦʚ ʘʥʪʠʪʝʣ ʢ H5 ʠ NP-ʙʝʣʢʫ [4] ʧʦʟʚʦʣʷ-
ʝʪ ʦʮʝʥʠʪʴ ʩʪʦʡʢʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʠʤʤʫʥ-
ʥʦʛʦ ʦʪʚʝʪʘ ʫ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʧʪʠʮ, ʯʪʦ 
ʚʘʞʥʦ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ 
ʧʨʦʛʨʘʤʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʢʦʥʪʨʦʣʷ ɺɻʇ 
ʥʘ ʫʨʦʚʥʝ ʭʦʟʷʡʩʪʚ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʠ ʚ 2024 ʛʦʜʫ 

ʥʘ ʙʘʟʝ ʚʠʚʘʨʠʝʚ ʢʘʬʝʜʨʳ ʵʧʠʟʦʦʪʦʣʦʛʠʠ 
ʠʤ. ɺ.ʇ. ʋʨʙʘʥʘ ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 
ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʉʘʥʢʪ
-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨ-
ʩʠʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè (ʌɻɹʆʋ 
ɺʆ ʉʇʙɻʋɺʄ). ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ 80-ʜʥʝʚʥʳʝ ʮʳʧʣʷʪʘ 
ʢʨʦʩʩʘ ɼʦʤʠʥʘʥʪ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʩʦʦʪ-
ʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʢʨʦʩʩʫ. ʉʦʜʝʨ-
ʞʘʥʠʝ ʢʣʝʪʦʯʥʦʝ. ɹʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ 4 
ʛʨʫʧʧʳ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʧʪʠʮ, ʧʦ 10 
ʮʳʧʣʷʪ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ, ʧʦ ʩʣʝʜʫʶʱʝʡ 
ʩʭʝʤʝ: 

- ʛʨʫʧʧʘ ˉ1 ï ʚʘʢʮʠʥʠʨʦʚʘʥʥʘʷ ʚʘʢʮʠ-
ʥʦʡ ʌʣʫ ʇʨʦʪʝʢʪ ʅ5 (ʚʘʢʮʠʥʘ ʧʨʦʪʠʚ 
ʛʨʠʧʧʘ ʧʪʠʮ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʵʤʫʣʴʛʠ-
ʨʦʚʘʥʥʘʷ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʌʂʇ 
"ʉʪʘʚʨʦʧʦʣʴʩʢʘʷ ʙʠʦʬʘʙʨʠʢʘ", ʈʦʩʩʠʷ); 

- ʛʨʫʧʧʘ ˉ2 ï ʚʘʢʮʠʥʠʨʦʚʘʥʥʘʷ ʚʘʢʮʠ-
ʥʦʡ Reassortant Trivalent Vaccine (H5N6
(H5Re13)+H5N8(H5Re14)+H7N9(H7Re4) 
ʪʨʝʭʚʘʣʝʥʪʥʘʷ ʚʘʢʮʠʥʘ, ʨʝʢʦʤʙʠʥʘʥʪʥʘʷ 
ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ, ʧʨʦʠʟʚʦʜʩʪʚʘ 
çChongqing River Biotechnology Co.è, ʂʠ-
ʪʘʡ); 

- ʛʨʫʧʧʘ ˉ3 ï ʚʘʢʮʠʥʠʨʦʚʘʥʥʘʷ ʚʘʢʮʠ-
ʥʦʡ VolvacÈ B.E.S.T. AI+ND (ʤʘʩʣʷʥʘʷ 
ʩʫʙʲʝʜʠʥʠʯʥʘʷ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʚʘʢʮʠ-
ʥʘ, ʩʦʜʝʨʞʘʱʘʷ ʨʝʢʦʤʙʠʥʘʥʪʥʳʡ ʛʝ-
ʤʘʛʛʣʶʪʠʥʠʥ rH5, ʧʨʦʠʟʚʦʜʩʪʚʘ 
çBOEHRINGER INGELHEIM VETMEDI-
CAè, ɻʝʨʤʘʥʠʷ); 

- ʛʨʫʧʧʘ ˉ4 ï ʠʥʪʘʢʪʥʳʡ ʢʦʥʪʨʦʣʴ. 
ʉʧʫʩʪʷ 30 ʜʥʝʡ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚʘʢʮʠ-

ʥʳ ʫ ʚʩʝʭ ʧʪʠʮ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʙʳʣʠ ʦʪʦ-
ʙʨʘʥʳ ʧʨʦʙʳ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʠ ʧʨʦʚʝ-
ʜʝʥ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ (ʀʌɸ) 
ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʮʳʧʣʷʪ ʜʚʫʤʷ ʢʦʤʤʝʨ-

ʯʝʩʢʠʤʠ ʥʘʙʦʨʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ID Vet 
(ID ScreenÈ Influenza A Antibody Competi-
tion Multi-species ʠ ID ScreenÈ Influenza 
H5 Indirect). ʇʝʨʚʳʡ ʥʘʙʦʨ ʦʙʥʘʨʫʞʠʚʘʝʪ 
ʘʥʪʠʪʝʣʘ ʢ NP-ʙʝʣʢʫ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ ʠ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʚʩʝʭ ʧʦʜ-
ʪʠʧʦʚ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ. ɺʪʦʨʦʡ ʥʘʙʦʨ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʘʥʪʠʪʝʣ ʠʩ-
ʢʣʶʯʠʪʝʣʴʥʦ ʢ ʛʝʤʘʛʛʣʶʪʠʥʠʥʫ H5 ʚʠʨʫ-
ʩʘ ʛʨʠʧʧʘ ɸ. 
ʈɽɿʋʃʔʊɸʊʓ/ RESULTS 
ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʟʫʯʝ-

ʥʠʷ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ 
ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʨʷʜ 
ʚʳʚʦʜʦʚ ʢʘʩʘʪʝʣʴʥʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ 
ʧʪʠʮ ʥʘ ʚʘʢʮʠʥʳ, ʩʦʜʝʨʞʘʱʠʝ ʨʘʟʣʠʯʥʳʡ 
ʘʥʪʠʛʝʥ. 
ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ 

ʧʨʠ ʧʦʤʦʱʠ ʥʘʙʦʨʘ ID ScreenÈ Influenza 
H5 Indirect ʤʳ ʧʦʣʫʯʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʪʠʪʨʘ 
ʘʥʪʠʪʝʣ, ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʚ ʦʪʥʦʰʝʥʠʠ ʛʝ-
ʤʘʛʛʣʶʪʠʥʠʥʘ (ʥʘʠʙʦʣʝʝ ʠʤʤʫʥʦʛʝʥʥʦʛʦ 
ʙʝʣʢʘ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ) (ʈʠʩ. 1). ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʢʠʪʘʡʩʢʘʷ ʚʘʢʮʠʥʘ çReassortant 
Trivalent Vaccineè ʧʦʢʘʟʘʣʘ ʥʘʠʚʳʩʰʠʡ 
ʩʨʝʜʥʠʡ ʪʠʪʨ ʩʨʝʜʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 
(10709,5). ʉʣʝʜʫʶʱʝʡ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʩʨʘʙʦʪʘʣʘ ʚʘʢʮʠʥʘ çʌʣʫ ʇʨʦʪʝʢʪ ʅ5è 
ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (7959). 
ʅʘʠʤʝʥʴʰʫʶ ʟʘʱʠʪʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʧʦʢʘʟʘʣʘ ʚʘʢʮʠʥʘ çVolvac B.E.S.T. 
AI+NDè (2627,5). ʆʪʩʫʪʩʪʚʠʝ ʘʥʪʠʪʝʣ ʚ 
ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ ʛʦʚʦʨʠʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ 
ʢʦʥʪʘʢʪʘ ʧʪʠʮʳ ʢʘʢ ʩ ʚʘʢʮʠʥʥʳʤ, ʪʘʢ ʠ ʩ 
ʧʦʣʝʚʳʤ ʧʘʪʦʛʝʥʥʳʤ ʚʠʨʫʩʦʤ ʠ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʝʪ ʦ ʯʠʩʪʦʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɺʳʩʦ-
ʢʠʡ ʫʨʦʚʝʥʴ ʘʥʪʠʪʝʣ ʚ ʦʪʥʦʰʝʥʠʠ ʛʝ-
ʤʘʛʛʣʶʪʠʥʠʥʘ ʚ ʛʨʫʧʧʝ, ʚʘʢʮʠʥʠʨʦʚʘʥʥʦʡ 
ʚʘʢʮʠʥʦʡ çReassortant Trivalent Vaccineè 
ʤʳ ʩʚʷʟʳʚʘʝʤ ʩ ʥʘʣʠʯʠʝʤ ʚ ʚʘʢʮʠʥʝ ʥʝ 
ʦʜʥʦʛʦ, ʘ ʜʚʫʭ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʚʠʨʫʩʦʚ 
ʛʨʠʧʧʘ ʧʦʜʪʠʧʘ H5 (H5N6 ʠ H5N8). 
ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʠʤʤʫʥʥʦ-

ʛʦ ʦʪʚʝʪʘ ʥʘ ʨʘʟʣʠʯʥʳʝ ʚʘʢʮʠʥʳ ʧʦʣʫʯʠʣ-
ʩʷ ʨʘʟʥʳʡ, ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʛʦʚʦ-
ʨʠʪʴ, ʯʪʦ ʚʩʝ ʪʨʠ ʠʩʧʳʪʘʥʥʳʝ ʚʘʢʮʠʥʳ 
ʧʦʢʘʟʘʣʠ ʟʘʱʠʪʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʦʪ-
ʥʦʰʝʥʠʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʧʦʜʪʠʧʘ H5N1 ʠ 
ʧʪʠʮʘ, ʚʘʢʮʠʥʠʨʦʚʘʥʥʘʷ ʣʶʙʦʡ ʠʟ ʧʨʝʜ-
ʩʪʘʚʣʝʥʥʳʭ ʚʘʢʮʠʥ, ʙʫʜʝʪ ʥʘʜʝʞʥʦ ʟʘʱʠ-
ʱʝʥʘ ʦʪ ʟʘʙʦʣʝʚʘʥʠʷ. 
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ʆʜʥʘʢʦ, ʨʘʟʣʠʯʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʚʘʢ-
ʮʠʥ ʠ ʨʘʟʣʠʯʥʳʝ ʘʥʪʠʛʝʥʳ, ʚʭʦʜʷʱʠʝ ʚ ʠʭ 
ʩʦʩʪʘʚ, ʧʦʟʚʦʣʷʶʪ ʥʘʤ ʩʜʝʣʘʪʴ ʜʠʬʬʝʨʝʥ-
ʮʠʘʮʠʶ ʧʨʠʨʦʜʳ ʘʥʪʠʪʝʣ, ʚʦʟʥʠʢʰʠʭ ʚ 
ʦʪʚʝʪ ʥʘ ʚʘʢʮʠʥʘʮʠʶ. 
ɼʣʷ ʵʪʦʛʦ ʤʳ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʘʙʦ-

ʨʦʤ ID ScreenÈ Influenza A Antibody Com-
petition Multi-species, ʢʦʪʦʨʳʡ ʦʙʥʘʨʫʞʠ-
ʚʘʝʪ ʘʥʪʠʪʝʣʘ ʚ ʦʪʥʦʰʝʥʠʠ NP-ʙʝʣʢʘ 
(ʥʫʢʣʝʦʧʨʦʪʝʠʥʘ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ), ʢʦʪʦ-
ʨʳʡ ʦʙʣʘʜʘʝʪ ʥʠʟʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʠ 
ʥʫʢʣʝʦʪʠʜʥʳʡ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʤʝʥʷʝʪʩʷ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʜʪʠʧʘ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ 
ʣʠʰʴ ʥʘ 5-15%. 
ʊʘʙʣʠʮʘ 1 ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʧʦʩʣʝ 

ʚʘʢʮʠʥʘʮʠʠ ʮʝʣʴʥʦʚʠʨʠʦʥʥʳʤʠ ʚʘʢʮʠʥʘ-
ʤʠ çʌʣʫ ʇʨʦʪʝʢʪ ʅ5è ʠ çReassortant Tri-
valent Vaccineè ʫ ʧʪʠʮʳ ʦʙʨʘʟʫʶʪʩʷ ʩʧʝ-
ʮʠʬʠʯʝʩʢʠʝ ʘʥʪʠʪʝʣʘ ʚ ʦʪʥʦʰʝʥʠʠ NP-
ʙʝʣʢʘ, ʘ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ çVolvac 
B.E.S.T. AI+NDè ʠ ʫ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 
ï ʦʪʩʫʪʩʪʚʠʝ ʜʘʥʥʳʭ ʘʥʪʠʪʝʣ.  

ʈʠʩʫʥʦʢ 1 ï ʊʠʪʨ ʘʥʪʠʪʝʣ ʚ ʦʪʚʝʪ ʥʘ 
ʚʘʢʮʠʥʘʮʠʶ ʪʨʝʤʷ ʨʘʟʣʠʯʥʳʤʠ ʢʦʤʤʝʨ-
ʯʝʩʢʠʤʠ ʚʘʢʮʠʥʘʤʠ, ʥʘʙʦʨ ID ScreenÈ  

Influenza A Antibody Competition  
Multi-species. 

ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫ-
ʩʣʦʚʣʝʥʳ ʪʝʤ, ʯʪʦ ʚʘʢʮʠʥʳ çʌʣʫ ʇʨʦʪʝʢʪ 
ʅ5è ʠ çReassortant Trivalent Vaccineè ʷʚ-
ʣʷʶʪʩʷ ʮʝʣʴʥʦʚʠʨʠʦʥʥʳʤʠ, ʪʦ ʝʩʪʴ ʩʦ-
ʜʝʨʞʘʪ ʚʩʝ 8 ʙʝʣʢʦʚ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ, 
ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʝʩʪʴ ʠ ʛʝʤʘʛʛʣʶʪʠʥʠʥ ʠ 
ʥʫʢʣʝʦʧʨʦʪʝʠʥ. ʉʫʙʲʝʜʠʥʠʯʥʘʷ ʚʘʢʮʠʥʘ 
çVolvac B.E.S.T. AI+NDè, ʥʘʧʨʦʪʠʚ, ʩʦ-
ʜʝʨʞʠʪ ʣʠʰʴ ʨʝʢʦʤʙʠʥʘʥʪʥʳʡ ʛʝʤʘʛʛʣʶ-
ʪʠʥʠʥ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʙʘʢʫʣʦʚʠʨʫʩʥʦʡ 
ʩʠʩʪʝʤʝ ʵʢʩʧʨʝʩʩʠʠ (B.E.S.T.). 
ɼʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʨʠʨʦʜʳ ʘʥ-
ʪʠʪʝʣ, ʚʦʟʥʠʢʰʠʭ ʚ ʦʪʚʝʪ ʥʘ ʢʦʥʪʘʢʪ ʦʨʛʘ-
ʥʠʟʤʘ ʧʪʠʮʳ ʩ ʘʥʪʠʛʝʥʦʤ ʚʠʨʫʩʘ ʛʨʠʧʧʘ 
ʧʦʜʪʠʧʘ H5N1. ʃʦʛʠʯʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 
ʯʪʦ ʚ ʩʣʫʯʘʝ ʢʦʥʪʘʢʪʘ ʩ ʮʝʣʴʥʳʤ ʧʦʣʝʚʳʤ 
ʚʠʨʫʣʝʥʪʥʳʤ ʰʪʘʤʤʦʤ ʚʠʨʫʩʘ ʨʝʟʫʣʴʪʘʪ 
ʙʫʜʝʪ ʩʭʦʞ ʩ ʪʝʤ, ʯʪʦ ʤʳ ʚʠʜʠʤ ʚ ʩʣʫʯʘʝ 
ʚʘʢʮʠʥʘʮʠʠ ʧʪʠʮʳ ʚʘʢʮʠʥʘʤʠ çʌʣʫ ʇʨʦ-
ʪʝʢʪ ʅ5è ʠ çReassortant Trivalent Vac-
cineè, ʪʦ ʝʩʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚ 
ʩʣʫʯʘʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʦʠʤʠ ʥʘʙʦʨʘʤʠ. 
ɼʘʥʥʦʝ ʷʚʣʝʥʠʝ ʠʤʝʝʪ ʦʛʨʦʤʥʫʶ ʟʥʘ-

ʯʠʤʦʩʪʴ ʜʣʷ ʩʧʝʮʠʬʠʢʠ ʨʦʩʩʠʡʩʢʦʛʦ ʧʪʠ-
ʮʝʚʦʜʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʟʘʧʨʝʪʘ ʥʘ ʚʘʢʮʠʥʘ-
ʮʠʶ ʢʨʫʧʥʳʭ ʧʪʠʮʝʬʘʙʨʠʢ. ʊʘʢʠʤ ʦʙʨʘ-
ʟʦʤ, ʚ ʩʣʫʯʘʝ ʚʘʢʮʠʥʘʮʠʠ ʧʪʠʮ ʚʘʢʮʠʥʦʡ 
çVolvac B.E.S.T. AI+NDè, ʧʨʠ ʧʦʤʦʱʠ 
ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʳʚʦʨʦʪʦʢ 
ʢʨʦʚʠ ʧʪʠʮ ʚʳʰʝʦʙʦʟʥʘʯʝʥʥʳʤʠ ʥʘʙʦʨʘ-
ʤʠ ʤʦʞʥʦ ʙʫʜʝʪ ʜʦʩʪʦʚʝʨʥʦ ʛʦʚʦʨʠʪʴ, ʯʪʦ 
ʧʪʠʮʘ ʥʝ ʠʤʝʣʘ ʢʦʥʪʘʢʪʘ ʩ ʧʦʣʝʚʳʤ ʰʪʘʤ-
ʤʦʤ ʚʠʨʫʩʘ H5N1, ʘ ʥʘʣʠʯʠʝ ʘʥʪʠʪʝʣ ʚʳ-
ʟʚʘʥʦ ʚʘʢʮʠʥʘʮʠʝʡ. 

ʊʘʙʣʠʮʘ 1 ï ʊʠʪʨ ʘʥʪʠʪʝʣ ʚ ʦʪʚʝʪ ʥʘ ʚʘʢʮʠʥʘʮʠʶ ʪʨʝʤʷ ʨʘʟʣʠʯʥʳʤʠ ʢʦʤʤʝʨʯʝ-
ʩʢʠʤʠ ʚʘʢʮʠʥʘʤʠ, ʥʘʙʦʨ ID Screen

È 
Influenza A Antibody Competition Multi-species 

ʀʩʩʣʝʜʫʝʤʘʷ 
ʛʨʫʧʧʘ 

ʌʣʫ ʇʨʦʪʝʢʪ H5 
Reassortant Triva-
lent Vaccine 

Volvac 
B.E.S.T. 
AI+ND 

ʂʦʥʪʨʦʣʴ 

ʉʨʝʜʥʠʡ  
ʨʝʟʫʣʴʪʘʪ 

ʆʙʥʘʨʫʞʝʥʦ ʆʙʥʘʨʫʞʝʥʦ 
ʅʝ  

ʦʙʥʘʨʫʞʝʥʦ 
ʅʝ  

ʦʙʥʘʨʫʞʝʥʦ 

ɺʓɺʆɼʓ/ CONCLUSION 
ʀʟ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. ɺʩʝ ʪʨʠ ʠʩ-
ʧʳʪʘʥʥʳʝ ʚʘʢʮʠʥʳ (çʌʣʫ ʇʨʦʪʝʢʪ ʅ5è, 
çʌʣʫ ʇʨʦʪʝʢʪ ʅ5è, çVolvac B.E.S.T. 
AI+NDè) ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʟʘʱʠʪʥʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʚʠʨʫʩʘ ʛʨʠʧ-
ʧʘ ɸ ʧʦʜʪʠʧʘ H5N1. ʀʩʧʦʣʴʟʫʷ ʧʘʨʘʣ-
ʣʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ 
ʠʤʤʫʥʥʳʭ ʧʪʠʮ ʧʨʠ ʧʦʤʦʱʠ ʥʘʙʦʨʦʚ, 
ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʨʘʟʣʠʯʥʳʝ ʙʝʣʢʠ ʚʠʨʫʩʘ 
ʛʨʠʧʧʘ (ʛʝʤʘʛʛʣʶʪʠʥʠʥ ʠ ʥʫʢʣʝʦʧʨʦʪʝ-
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ʠʥ), ʤʦʞʥʦ ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʪʴ ʠʥʬʠʮʠ-
ʨʦʚʘʥʥʫʶ ʧʪʠʮʫ ʦʪ ʚʘʢʮʠʥʠʨʦʚʘʥʥʦʡ, ʚ 
ʩʣʫʯʘʝ ʝʩʣʠ ʚʘʢʮʠʥʘʮʠʷ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝ-
ʥʘ ʩʫʙʲʝʜʠʥʠʯʥʦʡ ʚʘʢʮʠʥʦʡ. ʇʨʦʚʦʜʠʪʴ 
ʜʘʥʥʦʝ ʨʘʟʣʠʯʠʝ ʚʦʟʤʦʞʥʦ ʧʨʠ ʧʦʤʦʱʠ 
ʨʝʛʠʩʪʨʘʮʠʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ 
ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʥʪʠʪʝʣ ʢ NP-ʙʝʣʢʫ ʠ 
ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʨʠ ʠʩʩʣʝʜʦ-
ʚʘʥʠʠ ʘʥʪʠʪʝʣ ʢ ʛʝʤʘʛʛʣʶʪʠʥʠʥʫ ʅ5. 
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ABSTRACT 
The article presents the results of a study 

of the immune response of chickens of the 
Dominant cross to vaccination with domestic 
and foreign vaccines against highly patho-
genic avian influenza subtype H5N1. The 
following drugs were used as vaccines: Flu 
Protect H5, Reassortant Trivalent Vaccine 
(H5N6(H5Re13)+H5N8(H5Re14)+H7N9
(H7Re4)" and "VolvacÈ B.E.S.T. AI+ND". 
For quantitative analysis of the antigenic 
activity of vaccines in blood sera, ID 

ScreenÈ Influenza H5 Indirect kits were 
used, designed to determine the titer of anti-
bodies to hemagglutinin H5, and ID ScreenÈ 
Influenza A Antibody Competition Multi-
species, allowing to measure the titer of anti-
bodies to NP protein (nucleoprotein of the 
influenza A virus). According to the results 
of the study, the Reassortant Trivalent Vac-
cine demonstrated the highest average anti-
body titer among the tested samples 
(10709.5), which indicates its high immuno-
genicity. The lowest efficiency indicators 
were shown by the vaccine "VolvacÈ 
B.E.S.T. AI+ND" with an average antibody 
titer of 2627.5. All three vaccines demon-
strated high protective activity against influ-
enza A virus of the H5N1 subtype, but the 
effectiveness and resistance of the immune 
response varied. A parallel study of blood 
sera using test kits focused on various influ-
enza virus antigens (hemagglutinin and nu-
cleoprotein) showed the possibility of differ-
entiating an infected bird from a vaccinated 
one. This approach proved to be particularly 
effective in the use of subunit vaccines, al-
lowing us to reliably distinguish natural in-
fection from the vaccine immune response. 
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ʈɽʌɽʈɸʊ 
ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚʦʟʨʘʩʪʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʦʦʙʱʝʥʠʡ ʦ ʨʝʟʠʩʪʝʥʪʥʦ-
ʩʪʠ ʢ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʩʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʚʦʟʙʫʜʠʪʝ-
ʣʝʡ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʙʦʣʝʟʥʝʡ, ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʚʠʪʘʣʠʟʘʮʠʷ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷ-
ʪʠʡ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʬʘʛʦʪʝʨʘʧʠʝʡ. ʆʜʥʘʢʦ ʚʳʟʳʚʘʝʪ ʩʫʱʝ-
ʩʪʚʝʥʥʦʝ ʙʝʩʧʦʢʦʡʩʪʚʦ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʜʘʥʥʳʝ ʦ ʵʬʬʝʢʪʠʚʥʦʤ ʧʨʠʤʝ-

ʥʝʥʠʠ ʬʘʛʦʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʦʛʨʘʥʠʯʝʥʳ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʥʘʯʠʪʝʣʴʥʦ ʟʘ-
ʪʨʫʜʥʷʝʪ ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʜʘʥʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʳ ʘʥʪʠʙʠʦʪʠʢʘʤ ʚ ʢʦʤʧʣʝʢʩ ʧʨʦʪʠʚʦ-
ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʠ ʞʠʜʢʠʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʙʘʢʪʝʨʠʦʬʘʛʦʚ ʧʨʠ ʦʮʝʥʢʝ ʣʠʪʠʯʝʩʢʦʡ 
ʘʢʪʠʚʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ Klebsiella pneumoniae, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʪʝʣʷʪ ʩ ʧʨʠʟʥʘʢʘʤʠ ʙʨʦʥ-
ʭʦʧʥʝʚʤʦʥʠʠ, in vitro. ʆʧʨʝʜʝʣʝʥʠʝ ʬʘʛʦʚʳʭ ʯʘʩʪʠʮ ʧʨʦʚʦʜʠʣʠ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʦʤ 
ɻʨʘʮʠʘ. ʃʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʙʘʢʪʝʨʠʦʬʘʛʦʚ ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʦʮʝʥʠʚʘʣʠ ʤʝʪʦʜʦʤ çspot-
testè. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦ-
ʛʦ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʬʘʛʦʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʩʦʩʪʘʚʝ ʩʭʝʤʳ ʪʝʨʘʧʝʚʪʠʯʝ-
ʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪ-
ʥʳʭ. ɺʳʜʝʣʝʥʥʳʝ ʠʟ ʥʦʩʦʛʣʦʪʦʯʥʦʡ ʩʣʠʟʠ ʪʝʣʷʪ ʠʟʦʣʷʪʳ Klebsiella pneumoniae ʧʨʦʷʚʠʣʠ 
ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʙʘʢʪʝʨʠʦʬʘʛʘʤ, ʚʭʦʜʷʱʠʤ ʚ ʩʦʩʪʘʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʠʦʧʨʝʧʘʨʘʪʦʚ, 
ʧʨʠʤʝʥʸʥʥʳʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ. ʇʦʩʢʦʣʴʢʫ ʚʦʟʨʘʩʪʘʝʪ ʧʨʦʙʣʝʤʘ ʥʘʨʘʩʪʘʶʱʝʡ ʘʥʪʠʙʠʦʪʠ-
ʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʩʨʝʜʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʬʘʛʦʪʝʨʘʧʠʷ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ 
ʘʣʴʪʝʨʥʘʪʠʚʦʡ. 

https://orcid
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ɺɺɽɼɽʅʀɽ / INTRODUCTION  
ɿʥʘʯʠʪʝʣʴʥʫʶ ʦʟʘʙʦʯʝʥʥʦʩʪʴ ʚʳʟʳʚʘ-

ʝʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ ʚ 
ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ, ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʘʷ ʧʨʦ-
ʙʣʝʤʘ ʧʨʠʚʦʜʠʪ ʢ ʛʣʦʙʘʣʴʥʦʤʫ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ 
ʧʘʪʦʛʝʥʦʚ ʩ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʣʝʢʘʨʩʪʚʝʥ-
ʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʚʢʣʶʯʘʷ ESKAPE 
(Enterococcus faecium, Staphylococcus au-
reus, Klebsiella pneumoniae, Acinetobacter 
baumannii, Pseudomonas aeruginosa, 
ʠ Enterobacter species. [1]  
ɹʘʢʪʝʨʠʦʬʘʛʠ, ʚ ʩʠʣʫ ʩʚʦʠʭ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ, ʷʚʣʷʶʪʩʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʘʣʴʪʝʨ-
ʥʘʪʠʚʦʡ ʘʥʪʠʙʠʦʪʠʢʘʤ. ʈʦʜ  Klebsiel-
la ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʩʝʤʝʡʩʪʚʫ  Enterobacte-
riaceae.  Klebsiella pneumoniae ï ɻ ʪʦ ʛʨʘ-
ʤʦʪʨʠʮʘʪʝʣʴʥʳʡ, ʥʝʧʦʜʚʠʞʥʳʡ, ʠʥʢʘʧʩʫ-
ʣʠʨʦʚʘʥʥʳʡ ʧʘʣʦʯʢʦ-ʚʠʜʥʳʡ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚ-
ʥʳʭ ʧʘʪʦʛʝʥʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʠʥʬʝʢʮʠʠ 
ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʢʘʢ ʫ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʠ 
ʫ ʞʠʚʦʪʥʳʭ. Klebsiella pneumoniae ʪʘʢʞʝ 
ʧʨʦʜʫʮʠʨʫʝʪ ʨʘʟʣʠʯʥʳʝ ʚʥʝʢʣʝʪʦʯʥʳʝ 
ʧʦʣʠʩʘʭʘʨʠʜʳ, ʪʘʢʠʝ ʢʘʢ ʣʠʧʦʧʦʣʠʩʘʭʘ-
ʨʠʜʳ, ʢʘʧʩʫʣʴʥʳʝ ʧʦʣʠʩʘʭʘʨʠʜʳ ʠ ʵʢʟʦ-
ʧʦʣʠʩʘʭʘʨʠʜʳ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ 
ʨʦʣʴ ʚ ʟʘʱʠʪʝ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʦʣʦʥʠʡ ʦʪ 
ʚʦʟʜʝʡʩʪʚʠʷ ʘʥʪʠʙʠʦʪʠʢʦʚ. [2]  
ʌʘʛʦʪʝʨʘʧʠʷ ï ɻʪʦ ʢʦʤʧʣʝʢʩ ʣʝʯʝʙʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʘʛʦʚ ʚ ʦʩ-
ʥʦʚʥʦʤ ʚ ʢʘʯʝʩʪʚʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ 
ʜʣʷ ʣʝʯʝʥʠʷ ʞʠʚʦʪʥʳʭ ʦʪ ʙʦʣʝʟʥʝʡ ʠʥ-
ʬʝʢʮʠʦʥʥʦʡ ʵʪʠʦʣʦʛʠʠ. [3, 4] ʅʘ ʜʘʥʥʳʡ 
ʤʦʤʝʥʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-
ʨʘʮʠʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 
ʬʘʛʦʩʦʜʝʨʞʘʱʠʝ ʧʨʝʧʘʨʘʪʳ, ʵʬʬʝʢʪʠʚ-
ʥʳʝ ʧʨʦʪʠʚ ʨʘʟʣʠʯʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʚ 
ʪʦʤ ʯʠʩʣʝ ï Klebsiella pneumoniae. ʆʜʥʘ-
ʢʦ ʬʘʛʦʪʝʨʘʧʠʷ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʙʠʦʣʦʛʠʯʝ-
ʩʢʠʤʠ, ʥʦʨʤʘʪʠʚʥʳʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ 
ʧʨʝʧʷʪʩʪʚʠʷʤʠ ʥʘ ʧʫʪʠ ʝʸ ʜʘʣʴʥʝʡʰʝʛʦ 
ʚʥʝʜʨʝʥʠʷ ʚ ʦʙʣʘʩʪʴ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʠ ʞʠʜʢʠʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʝ-
ʧʘʨʘʪʦʚ ʙʘʢʪʝʨʠʦʬʘʛʦʚ ʧʨʠ ʦʮʝʥʢʝ ʣʠʪʠ-
ʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ Klebsiella 
pneumoniae, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʪʝʣʷʪ ʩ ʧʨʠ-
ʟʥʘʢʘʤʠ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ, in vitro. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 

ɻʠʧʝʨʤʫʢʦʠʜʥʳʝ ʠʟʦʣʷʪʳ Klebsiella 
pneumoniae ʚʳʜʝʣʠʣʠ ʠʟ ʥʦʩʦʛʣʦʪʦʯʥʦʡ 
ʩʣʠʟʠ ʪʝʣʷʪ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢ-
ʩʦʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʈʘʙʦʪʫ ʩ ʧʨʝ-
ʧʘʨʘʪʘʤʠ ʙʘʢʪʝʨʠʦʬʘʛʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ 
ʩʦʛʣʘʩʥʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʘʨʤʘʢʦʧʝʡ-
ʥʦʡ ʩʪʘʪʴʝ ʆʌʉ.1.7.1.0002.15.  ʌʘʛʦʚʳʝ 
ʯʘʩʪʠʮʳ ʚ 1 ʤʣ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʨʠʤʝʥʝʥʠ-
ʝʤ ʤʝʪʦʜʘ ɻʨʘʮʠʘ (ʘʛʘʨʦʚʳʭ ʩʣʦʸʚ). 
ʄʷʩʦʧʝʧʪʦʥʥʳʡ 1,5% ʘʛʘʨ (ɻʈʄ-ʘʛʘʨ) 

ʨʘʟʣʠʚʘʣʠ ʚ ʯʘʰʢʠ ʇʝʪʨʠ (ʜʠʘʤʝʪʨʦʤ 90 
ʤʤ) ʧʦ 20 Ñ 2 ʤʣ ʠ ʧʦʜʩʫʰʠʚʘʣʠ ʚ ʩʪʝ-
ʨʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ɻʦʪʦʚʠʣʠ ʜʝʩʷʪʠʢʨʘʪ-
ʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʨʘʟʚʝʜʝʥʠʷ ʬʘʛʦ-
ʩʦʜʝʨʞʘʱʝʛʦ ʧʨʝʧʘʨʘʪʘ ʚ ʬʠʟʠʦʣʦʛʠʯʝ-
ʩʢʦʤ ʨʘʩʪʚʦʨʝ ʧʦ ʤʝʪʦʜʫ ɸʧʧʝʣʴʤʘʥʘ ʦʪ 
10-1 ʜʦ 10-5. ɺ ʩʪʝʨʠʣʴʥʫʶ ʧʨʦʙʠʨʢʫ ʚʥʦ-
ʩʠʣʠ 2,5 ʤʣ, ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʠ ʦʩʪʫʞʝʥʥʦ-
ʛʦ ʜʦ 45  0,7% ʤʷʩʦʧʝʧʪʦʥʥʦʛʦ ʘʛʘʨʘ, 
ʟʘʪʝʤ ʜʦʙʘʚʣʷʣʠ 0,1 ʤʣ ʣʠʟʘʪʘ ʬʘʛʘ ʠ 0,5 
ʤʣ ʩʫʪʦʯʥʦʡ ʙʫʣʴʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʤʠʢʨʦ-
ʦʨʛʘʥʠʟʤʘ. ʉʦʜʝʨʞʠʤʦʝ ʧʨʦʙʠʨʦʢ ʙʳʩʪʨʦ 
ʧʝʨʝʤʝʰʠʚʘʣʠ ʚʨʘʱʝʥʠʝʤ ʠ ʚʳʣʠʚʘʣʠ 
ʚʪʦʨʳʤ ʩʣʦʝʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 1,5% ʘʛʘʨʘ 
ʚ ʯʘʰʢʠ ʇʝʪʨʠ. ʇʦʩʣʝ ʟʘʩʪʳʚʘʥʠʷ ʚʝʨʭʥʝ-
ʛʦ ʩʣʦʷ ʘʛʘʨʘ ʯʘʰʢʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʯʝ-
ʥʠʝ 18 ʯ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Ñ1. ʃʠʪʠ-
ʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʙʘʢʪʝʨʠʦʬʘʛʦʚ ʦʮʝʥʠ-
ʚʘʣʠ ʤʝʪʦʜʦʤ çspot-testè. ʅʘ ʧʦʚʝʨʭʥʦʩʪʴ 
1,5% ʤʷʩʦʧʝʧʪʦʥʥʦʛʦ ʘʛʘʨʘ ʥʘʥʦʩʠʣʠ ʩʫ-
ʪʦʯʥʫʶ ʢʫʣʴʪʫʨʫ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ ʧʣʦʪ-
ʥʦʩʪʴʶ 5 ɽɼ ʧʦ ʆʉʆ 42-28-86. ʀʟʫʯʝʥʠʝ 
ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʰʪʘʤ-
ʤʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʢ ʢʦʤʤʝʨʯʝʩʢʠʤ ʣʝʢʘʨ-
ʩʪʚʝʥʥʳʤ ʧʨʝʧʘʨʘʪʘʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ 
ʪʘʙʣʠʮʝ 1. ɼʘʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʧʦʪʝʥʮʠ-
ʘʣʴʥʦ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʵʬʬʝʢ-
ʪʠʚʥʦʛʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʧʨʠ 
ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ ʞʠʚʦʪʥʳʭ. ʂʦʣʠʯʝʩʪʚʦ 
ʬʘʛʦʚʳʭ ʯʘʩʪʠʮ ʚ 1 ʤʣ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦ-
ʜʦʤ ɻʨʘʮʠʷ (ʘʛʘʨʦʚʳʭ ʩʣʦʸʚ). ɹʘʢʪʝ-
ʨʠʦʬʘʛ ʢʣʝʙʩʠʝʣʣ ʧʦʣʠʚʘʣʝʥʪʥʳʡ ʦʯʠ-
ʱʝʥʥʳʡ (Klebsiella polyvalent bacterio-
phage purified) ʠ ɹʘʢʪʝʨʠʦʬʘʛ ʢʣʝʙʩʠʝʣʣ 
ʧʥʝʚʤʦʥʠʠ ʦʯʠʱʝʥʥʳʡ (Bacteriophage 
klebsiella pneumoniae purified) ʦʮʝʥʠʚʘʣʠ 
ʩ Klebsiella pneumoniae, ʚʳʜʝʣʝʥʥʳʭ ʠʟ 
ʥʦʩʦʛʣʦʪʦʯʥʦʡ ʩʣʠʟʠ ʪʝʣʷʪ ʞʠʚʦʪʥʦʚʦʜ-
ʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘ-
ʩʪʠ. ʇʨʦʚʦʜʠʣʠ ʪʨʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʦʧʳʪʘ 
ʩ ʢʘʞʜʳʤ ʠʟʦʣʷʪʦʤ.  
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ʊʘʙʣʠʮʘ 1 ï ʂʦʤʤʝʨʯʝʩʢʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ  
ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʘ ʇʨʦʠʟʚʦʜʠʪʝʣʴ 

ɹʘʢʪʝʨʠʦʬʘʛ ʢʣʝʙʩʠʝʣʣ ʧʦʣʠʚʘʣʝʥʪʥʳʡ 
ʦʯʠʱʝʥʥʳʡ (Klebsiella polyvalent bacterio-
phage purified) 

ʅʇʆ çʄʠʢʨʦʛʝʥè, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ʇʠʦʙʘʢʪʝʨʠʦʬʘʛ ʢʦʤʧʣʝʢʩʥʳʡ 
(Pyobacteriophage complex) 

ʅʇʆ çʄʠʢʨʦʛʝʥè, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʘʛʦ-

ʚʳʭ ʯʘʩʪʠʮ ʚ ʤʘʪʦʯʥʦʤ ʬʘʛʝ ʧʦʜʩʯʠʪʳʚʘ-
ʣʠ ʢʦʣʠʯʝʩʪʚʦ ʥʝʛʘʪʠʚʥʳʭ ʢʦʣʦʥʠʡ 
(ʧʨʦʟʨʘʯʥʳʝ ʧʷʪʥʘ ʥʘ ʤʘʪʦʚʦʤ ʬʦʥʝ ʛʣʫ-
ʙʠʥʥʦʛʦ ʨʦʩʪʘ ʙʘʢʪʝʨʠʡ) ʚ ʢʘʞʜʦʡ ʯʘʰʢʝ, 
ʫʤʥʦʞʘʣʠ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʚʝʜʝʥʠʷ 
ʬʘʛʘ ʚ ʧʨʦʙʠʨʢʝ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʨʘʟ-
ʚʝʜʝʥʠʝʤ. ɿʘʪʝʤ ʚʳʯʠʩʣʷʣʠ ʩʨʝʜʥʝʝ ʟʥʘ-
ʯʝʥʠʝ 3 ʦʧʨʝʜʝʣʝʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝ-
ʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 
ʀʟʫʯʝʥʠʝ ʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʦʤ-

ʤʝʨʯʝʩʢʠʭ ʙʘʢʪʝʨʠʦʬʘʛʦʚ ʩ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʘʤʠ, ʚʳʜʝʣʝʥʥʳʤʠ ʠʟ ʥʦʩʦʛʣʦʪʦʯʥʦʡ 
ʩʣʠʟʠ ʪʝʣʷʪ, ʧʨʦʚʦʜʠʣʠ çspot-testè ʠ ʧʨʝʜ-
ʩʪʘʚʠʣʠ ʚ ʪʘʙʣʠʮʝ 3. ʈʝʘʢʮʠʶ ʦʮʝʥʠʚʘʣʠ 
ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʆʌʉ.1.7.1.0002.15. 
ɺ ʫʩʣʦʚʠʷʭ ʥʘʨʘʩʪʘʶʱʝʡ ʘʥʪʠʙʠʦʪʠ-

ʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʩʨʝʜʠ ʚʦʟʙʫʜʠʪʝʣʝʡ 

ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʙʦʣʝʟʥʝʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘ-
ʪʦʛʦ ʩʢʦʪʘ ʬʘʛʦʪʝʨʘʧʠʷ ʧʦʟʚʦʣʷʝʪ ʫʩʦʚʝʨ-
ʰʝʥʩʪʚʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ ʨʘʟʨʘʙʦ-
ʪʘʪʴ ʥʦʚʳʝ ʩʭʝʤʳ ʣʝʯʝʙʥʦ-
ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠ ʙʦ-
ʣʝʟʥʷʭ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʞʠʚʦʪʥʳʭ. 
ʇʨʠ ʧʦʜʙʦʨʝ ʧʨʝʧʘʨʘʪʘ ʥʘ ʦʩʥʦʚʝ ʙʘʢʪʝ-
ʨʠʦʬʘʛʦʚ ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʣʠʟʦʛʝʥʥʳʭ 
ʬʘʛʦʚ ʩ ʧʦʪʝʥʮʠʘʣʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 
ʧʝʨʝʥʦʩʘ ʛʝʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʪʦʢʩʠʥʘʤ 
ʠʣʠ ʘʥʪʠʙʠʦʪʠʢʘʤ ʤʝʞʜʫ ʙʘʢʪʝʨʠʷʤʠ ʚ 
ʧʦʣʴʟʫ ʚʠʨʫʣʝʥʪʥʦʛʦ ʬʘʛʘ, ʥʝʩʧʦʩʦʙʥʦʛʦ 
ʢ ʣʠʟʦʛʝʥʥʦʤʫ ʮʠʢʣʫ. In vitro ʘʥʘʣʠʟ ʣʠ-
ʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚ-
ʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʫʶ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʘʛʦʩʦʜʝʨʞʘʱʝʛʦ ʧʨʝʧʘ-
ʨʘʪʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʚʦʟʙʫ-
ʜʠʪʝʣʶ.  

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʘ ʊʝʩʪ-ʰʪʘʤʤ 
ʂʦʥʮʝʥʪʨʘʮʠʷ ʙʘʢʪʝʨʠʦʬʘʛʘ, ɹʆɽ/

ʤʣ 

ɹʘʢʪʝʨʠʦʬʘʛ ʢʣʝʙʩʠʝʣʣ ʧʦʣʠʚʘ-
ʣʝʥʪʥʳʡ ʦʯʠʱʝʥʥʳʡ (Klebsiella 
polyvalent bacteriophage puri-

fied) 

Klebsiella pneumoniae 
(ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ 

ˉ1) 
9,0 Ĭ105Ñ 0,368Ĭ105 

ɹʘʢʪʝʨʠʦʬʘʛ ʢʣʝʙʩʠʝʣʣ ʧʦʣʠʚʘ-
ʣʝʥʪʥʳʡ ʦʯʠʱʝʥʥʳʡ (Klebsiella 
polyvalent bacteriophage puri-

fied) 

Klebsiella pneumoniae 
(ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ 

ˉ2) 
4,8Ĭ105Ñ0,124Ĭ105 

ɹʘʢʪʝʨʠʦʬʘʛ ʢʣʝʙʩʠʝʣʣ ʧʦʣʠʚʘ-
ʣʝʥʪʥʳʡ ʦʯʠʱʝʥʥʳʡ (Klebsiella 
polyvalent bacteriophage puri-

fied) 

Klebsiella pneumoniae 
(ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ 

ˉ3) 
4,7Ĭ105Ñ0,216Ĭ105 

ɹʘʢʪʝʨʠʦʬʘʛ ʢʣʝʙʩʠʝʣʣ ʧʥʝʚ-
ʤʦʥʠʠ ʦʯʠʱʝʥʥʳʡ 

(Bacteriophage klebsiella pneu-
moniae purified) 

Klebsiella pneumoniae 
(ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ 

ˉ1) 
9,4Ĭ105Ñ0,125Ĭ105 

ɹʘʢʪʝʨʠʦʬʘʛ ʢʣʝʙʩʠʝʣʣ ʧʥʝʚ-
ʤʦʥʠʠ ʦʯʠʱʝʥʥʳʡ 

(Bacteriophage klebsiella pneu-
moniae purified) 

Klebsiella pneumoniae 
(ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ 

ˉ2) 
5,0Ĭ105Ñ0,163Ĭ105 

ɹʘʢʪʝʨʠʦʬʘʛ ʢʣʝʙʩʠʝʣʣ ʧʥʝʚ-
ʤʦʥʠʠ ʦʯʠʱʝʥʥʳʡ 

(Bacteriophage klebsiella pneu-
moniae purified) 

Klebsiella pneumoniae 
(ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ 

ˉ3) 
4,8Ĭ105Ñ0,125Ĭ105 

ʊʘʙʣʠʮʘ 2 ï ʂʦʥʮʝʥʪʨʘʮʠʷ ʬʘʛʦʚʳʭ ʯʘʩʪʠʮ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ  
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ʊʘʙʣʠʮʘ 3 ï ʉʧʝʢʪʨ ʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʢʪʝʨʠʦʬʘʛʦʚ  
ʚ ʦʪʥʦʰʝʥʠʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʫʣʴʪʫʨ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʥʦʩʦʛʣʦʪʦʯʥʦʡ ʩʣʠʟʠ ʪʝʣʷʪ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʘ ʊʝʩʪ-ʰʪʘʤʤ ɸʢʪʠʚʥʦʩʪʴ 

ɹʘʢʪʝʨʠʦʬʘʛ ʢʣʝʙʩʠʝʣʣ ʧʦʣʠʚʘ-
ʣʝʥʪʥʳʡ ʦʯʠʱʝʥʥʳʡ (Klebsiella 

Klebsiella pneumoniae 
(ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ 

ˉ1) 
ç++++è 

ɹʘʢʪʝʨʠʦʬʘʛ ʢʣʝʙʩʠʝʣʣ ʧʦʣʠʚʘ-
ʣʝʥʪʥʳʡ ʦʯʠʱʝʥʥʳʡ (Klebsiella 
polyvalent bacteriophage purified) 

Klebsiella pneumoniae 
(ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ 

ˉ2) 
ç++++è 

ɹʘʢʪʝʨʠʦʬʘʛ ʢʣʝʙʩʠʝʣʣ ʧʦʣʠʚʘ-
ʣʝʥʪʥʳʡ ʦʯʠʱʝʥʥʳʡ (Klebsiella 
polyvalent bacteriophage purified) 

Klebsiella pneumoniae 
(ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ 

ˉ3) 
ç+++è 

ɹʘʢʪʝʨʠʦʬʘʛ ʢʣʝʙʩʠʝʣʣ ʧʥʝʚʤʦ-
ʥʠʠ ʦʯʠʱʝʥʥʳʡ (Bacteriophage 
klebsiella pneumoniae purified) 

Klebsiella pneumoniae 
(ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ 

ˉ1) 
ç++++è 

ɹʘʢʪʝʨʠʦʬʘʛ ʢʣʝʙʩʠʝʣʣ ʧʥʝʚʤʦ-
ʥʠʠ ʦʯʠʱʝʥʥʳʡ (Bacteriophage 
klebsiella pneumoniae purified) 

Klebsiella pneumoniae 
(ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ 

ˉ2) 
ç+++è 

ɹʘʢʪʝʨʠʦʬʘʛ ʢʣʝʙʩʠʝʣʣ ʧʥʝʚʤʦ-
ʥʠʠ ʦʯʠʱʝʥʥʳʡ (Bacteriophage 
klebsiella pneumoniae purified) 

Klebsiella pneumoniae 
(ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ 

ˉ3) 
ç+++è 

ɺʓɺʆɼʓ / CONCLUSION  
ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ in 

vitro ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʝʧʘ-
ʨʘʪʦʚ ʙʘʢʪʝʨʠʦʬʘʛʦʚ (ɹʘʢʪʝʨʠʦʬʘʛ ʢʣʝʙ-
ʩʠʝʣʣ ʧʦʣʠʚʘʣʝʥʪʥʳʡ ʦʯʠʱʝʥʥʳʡ, ʇʠʦ-
ʙʘʢʪʝʨʠʦʬʘʛ ʢʦʤʧʣʝʢʩʥʳʡ). ɸʥʘʣʠʟ ʧʦʣʫ-
ʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʦʟ-
ʤʦʞʥʦʩʪʴ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 
ʚ ʩʦʩʪʘʚʝ ʩʭʝʤʳ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʝʨʦ-
ʧʨʠʷʪʠʡ ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʨʦʥʭʦʧʥʝʚ-
ʤʦʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. 
ɺʳʜʝʣʝʥʥʳʝ ʠʟ ʥʦʩʦʛʣʦʪʦʯʥʦʡ ʩʣʠʟʠ ʪʝ-
ʣʷʪ ʠʟʦʣʷʪʳ Klebsiella pneumoniae ʦʢʘʟʘ-
ʣʠʩʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ ʙʘʢʪʝʨʠʦʬʘʛʘʤ, 
ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʠʦʧʨʝ-
ʧʘʨʘʪʦʚ. ʇʦʩʢʦʣʴʢʫ ʚʦʟʨʘʩʪʘʝʪ ʧʨʦʙʣʝʤʘ 
ʥʘʨʘʩʪʘʶʱʝʡ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 
ʩʨʝʜʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʬʘʛʦʪʝʨʘʧʠʷ 
ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʘʣʴʪʝʨʥʘʪʠ-
ʚʦʡ. 
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ABSTRACT 
As the number of reports of antimicrobial 

resistance among various bacterial pathogens 
is increasing, there has been a revitalisation 
of research aimed at improving therapeutic 
measures associated with phage therapy. 
However, the fact that data on the effective 
use of phage-containing preparations are 
limited is of considerable concern, which, in 
turn, significantly hampers the active intro-
duction of this alternative to antibiotics in 
the complex of anti-epizootic measures. In 
this regard, the aim of the study is to anal-
yses the effectiveness of liquid commercial 
preparations of bacteriophages in assessing 
the lytic activity against Klebsiella pneu-
moniae isolated from calves with signs of 
bronchopneumonia, in vitro. Determination 
of phage particles was carried out by the 
conventional Gratia method (agar layers). 
The lytic activity of bacteriophages was 
evaluated by çspot-testè method. The analy-
sis of our results demonstrates the possibility 
of potential application of commercial phage
-containing preparations as part of the 
scheme of therapeutic measures in infectious 
bronchopneumonia of farm animals. 
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Klebsiella pneumoniae strains isolated from 
nasopharyngeal mucus of calves showed 
sensitivity to bacteriophages included in 
commercial biopreparations used in the 
study. As the problem of growing antibiotic 
resistance among microorganisms is increas-
ing, phage therapy becomes an attractive 
alternative. 
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ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ in vivo ʠ in vitro ʥʘ ʙʘʟʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʠʤʠʪʘʮʠʠ ɾʂʊ 
ʩʚʠʥʴʠ" (ʥʦʤʝʨ ɽɻʀʉʋ ʅʀʆʂʈ FZNE-2024-0013). 
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ʈɽʌɽʈɸʊ 
ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʢʠʰʝʯʥʳʝ ʩʨʝʜʳ ʚʳʩʦʢʦ ʚʦʩʪʨʝʙʦʚʘʥʳ ʚ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʩʬʝʨʝ ʚʝʪʝʨʠʥʘʨʠʠ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʢʘʯʝʩʪʚʝʥ-
ʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʤʠʢʨʦʙʠʦʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʝʩʪʝʩʪʚʝʥʥʳʤ 
ʫʩʣʦʚʠʷʤ. ɽʜʠʥʩʪʚʝʥʥʘʷ ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʢʠʰʝʯʥʘʷ ʩʨʝʜʘ, ʠʤʝʶʱʘʷʩʷ ʥʘ ʩʝʛʦ-
ʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʥʝ ʚʘʣʠʜʠʨʦʚʘ-
ʥʘ ʠ ʝʸ ʧʨʠʤʝʥʝʥʠʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝʤ ʣʘʢʪʦʙʘʢʪʝʨʠʡ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ, ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʟʨʘʙʦʪʢʘ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʢʠ-
ʰʝʯʥʦʡ ʩʨʝʜʳ (ʋʀʂʉ), ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʝʩʪʝʩʪʚʝʥʥʳʤ ʫʩʣʦʚʠʷʤ ʢʠʰʝʯ-
ʥʠʢʘ, ʥʘ ʧʨʠʤʝʨʝ ʢʫʨ ʧʦʨʦʜʳ ɹʨʘʫʥ ʅʠʢ, ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʤʠʢʨʦʦʨ-
ʛʘʥʠʟʤʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʚʝʪʝʨʠʥʘʨʠʠ. ɺ ʭʦʜʝ 
ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʢʠ-
ʰʝʯʥʳʝ ʩʨʝʜʳ ʠ ʚʳʙʨʘʥʳ ʢʣʶʯʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ ʋʀʂʉ, ʚʢʣʶʯʘʶʱʠʝ ʧʝʢʪʠʥ, ʢʩʠ-
ʣʘʥ, ʘʨʘʙʠʥʦʛʘʣʘʢʪʘʥ, ʘʤʠʣʦʧʝʢʪʠʥ, ʢʘʟʝʠʥ, ʢʨʘʭʤʘʣ, ʙʘʢʪʦʧʝʧʪʦʥ, ʩʦʣʠ ʠ ʚʠʪʘʤʠʥʳ, ʯʪʦ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʡ ʢʠʰʝʯʥʠʢʘ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʠ ʩʨʝʜʳ ʦʪʦʙʨʘʣʠ ʜʝʩʷʪʴ ʦʙʨʘʟʮʦʚ ʬʝʢʘʣʠʡ ʢʫʨ, ʧʷʪʴ ʠʟ ʢʦʪʦʨʳʭ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ 
ʫʩʣʦʚʠʷʭ ʋʀʂʉ, ʘ ʜʨʫʛʠʝ ʧʷʪʴ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʳ. ʇʦʣʫʯʝʥʥʳʝ ʙʘʢ-
ʪʝʨʠʘʣʴʥʳʝ ʢʫʣʴʪʫʨʳ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩ 
ʧʦʤʦʱʴʶ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ MALDI-TOF ʠ ʤʝʪʦʜʘ ʧʦʩʝʚʘ ʥʘ ʩʝʣʝʢʪʠʚʥʳʝ ʩʨʝʜʳ. ʉʪʘ-
ʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʦʪʩʫʪʩʪʚʠʝ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ ʩʦʩʪʘʚʝ ʤʠʢʨʦʙʠʦʪʳ ʤʝʞ-
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ʜʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ (ʨ>0,05), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʩʧʝʰʥʦʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ 
ʫʩʣʦʚʠʡ ʢʠʰʝʯʥʠʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʋʀʂʉ. ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 
ʧʦʪʝʥʮʠʘʣ ʋʀʂʉ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʠ ʤʦʞʝʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ 
ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʫʩʣʦʚʠʡ ʢʠʰʝʯʥʠʢʘ 
ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʢʦʨʤʦʚ ʚ ʚʝʪʝʨʠʥʘʨʠʠ. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʢʠʰʝʯʥʳʝ ʩʨʝʜʳ 

(ʀʂʉ) ï ɻ ʪʦ ʦʩʦʙʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ, 
ʢʦʪʦʨʳʝ ʠʤʠʪʠʨʫʶʪ ʚʥʫʪʨʝʥʥʝʝ ʢʠʰʝʯ-
ʥʦʝ ʩʦʜʝʨʞʠʤʦʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ 
ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ 
ʤʠʢʨʦʙʠʦʪʳ ʚ ʪʘʢʠʭ ʩʦʦʪʥʦʰʝʥʠʷʭ, ʚ 
ʢʦʪʦʨʳʭ ʦʥʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʥʘʩʪʦʷʱʝʤ 
ʢʠʰʝʯʥʠʢʝ. ʇʨʠʤʝʥʝʥʠʝ ʀʂʉ ʧʦʟʚʦʣʷʝʪ 
ʠʟʫʯʘʪʴ ʚʣʠʷʥʠʝ ʤʠʢʨʦʙʠʦʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʧʘʪʦʛʝʥʥʳʭ ʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦ-
ʦʨʛʘʥʠʟʤʦʚ, ʜʨʫʛ ʥʘ ʜʨʫʛʘ, ʘ ʪʘʢʞʝ ʣʝʢʘʨ-
ʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʥʠʭ. ʇʦʵʪʦʤʫ ʘʢʪʫ-
ʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʚʘʣʠʜʠʨʦʚʘʥ-
ʥʳʭ ʢʠʰʝʯʥʳʭ ʩʨʝʜ ʜʣʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝ-
ʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  
ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2023 ʛʦʜ ʚ ʈʦʩʩʠʠ 

ʩʫʱʝʩʪʚʦʚʘʣʘ ʪʦʣʴʢʦ ʦʜʥʘ ʀʂʉ, ʠʤʠʪʠʨʫ-
ʶʱʘʷ ʫʩʣʦʚʠʷ ʢʠʰʝʯʥʠʢʘ ʢʫʨʠʮʳ [1]. 
ʆʜʥʘʢʦ ʝʸ ʚʘʣʠʜʘʮʠʷ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ lux-ʙʠʦʩʝʥʩʦʨʦʚ, ʢʦʪʦ-
ʨʳʝ ʥʝ ʩʯʠʪʘʶʪʩʷ ʧʨʠʟʥʘʥʥʳʤ ʤʝʪʦʜʦʤ 
ʜʣʷ ʠʟʫʯʝʥʠʷ ʤʠʢʨʦʙʠʦʪʳ. ʇʦʵʪʦʤʫ ʥʝʣʴ-
ʟʷ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʀʂʉ ʧʨʦʰʣʘ 
ʧʦʣʥʦʮʝʥʥʫʶ ʚʘʣʠʜʘʮʠʶ. ɹʦʣʝʝ ʪʦʛʦ, ʚ 
ʨʘʤʢʘʭ ʠʩʭʦʜʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʵʪʦʡ 
ʩʨʝʜʝ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 
ʣʘʢʪʦʙʘʮʠʣʣʳ, ʪʦʛʜʘ ʢʘʢ ʤʠʢʨʦʙʠʦʪʘ ʢʠ-
ʰʝʯʥʠʢʘ ʢʫʨʠʮʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠ ʜʨʫ-
ʛʠʝ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʨʦʜʳ. ʕʪʦ ʟʘʪʨʫʜʥʷʝʪ 
ʦʮʝʥʢʫ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʫʩʣʦʚʠʷ ʚ ʀʂʉ 
ʦʪʚʝʯʘʶʪ ʧʦʪʨʝʙʥʦʩʪʷʤ ʦʩʪʘʣʴʥʳʭ ʧʨʝʜ-
ʩʪʘʚʠʪʝʣʝʡ ʤʠʢʨʦʙʠʦʪʳ. 
ʉʪʘʥʜʘʨʪʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ 

(ɹʣʘʫʨʦʢʢʘ, ʘʛʘʨ ʜʣʷ ʘʥʘʵʨʦʙʦʚ ʩ ʘʥʪʠ-
ʙʠʦʪʠʢʘʤʠ, ɺʠʣʴʩʦʥʘ-ɹʣʵʨʘ, MRS, ʕʥʜʦ, 
ʇʣʦʩʢʠʨʝʚʘ, ʵʥʪʝʨʦʢʦʢʢʦʚʳʡ ʘʛʘʨ, ʢʨʦʚʷ-
ʥʦʡ ʘʛʘʨ, ʞʝʣʪʦʯʥʦ-ʩʦʣʝʚʦʡ ʘʛʘʨ, ʩʢʦʰʝʥ-
ʥʳʡ ʄʇɸ, ʉʘʙʫʨʦ) ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ 
ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘ-
ʥʠʡ, ʚʢʣʶʯʘʷ ʧʦʨʘʞʝʥʠʷ ʧʠʱʝʚʘʨʠʪʝʣʴ-
ʥʦʛʦ ʪʨʘʢʪʘ. ʆʜʥʘʢʦ ʢʘʞʜʘʷ ʠʟ ʥʠʭ ʧʦʜ-
ʜʝʨʞʠʚʘʝʪ ʨʦʩʪ ʣʠʰʴ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴ-
ʢʠʭ ʨʦʜʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʊʘʢ, ʥʘʧʨʠ-
ʤʝʨ, ʥʘ ʩʨʝʜʝ ʕʥʜʦ ʤʦʞʥʦ ʚʳʨʘʱʠʚʘʪʴ 
ʪʦʣʴʢʦ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ ʵʥʪʝ-

ʨʦʙʘʢʪʝʨʠʡ [2]. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʜʠʥʩʪʚʝʥʥʘʷ ʀʂʉ, 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʈʦʩʩʠʠ, ʥʝ ʷʚʣʷʝʪʩʷ ʚʘʣʠ-
ʜʠʨʦʚʘʥʥʦʡ, ʠ ʝʸ ʧʨʠʤʝʥʝʥʠʝ ʦʛʨʘʥʠʯʠʚʘ-
ʝʪʩʷ ʣʘʢʪʦʙʘʮʠʣʣʘʤʠ. ʉʪʘʥʜʘʨʪʥʳʝ ʞʝ 
ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʥʝ ʧʦʟʚʦʣʷʶʪ ʢʫʣʴʪʠ-
ʚʠʨʦʚʘʪʴ ʚʩʶ ʢʠʰʝʯʥʫʶ ʤʠʢʨʦʙʠʦʪʫ ʚ 
ʦʜʥʦʡ ʧʨʦʙʠʨʢʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʫʯʥʳʡ 
ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʟʨʘʙʦʪʢʘ ʢʠʰʝʯ-
ʥʦʡ ʩʨʝʜʳ ʜʣʷ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ 
ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ 
ʩʬʝʨʝ ʚʝʪʝʨʠʥʘʨʠʠ. 
ʎʝʣʴʶ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘ-

ʙʦʪʳ ʩʪʘʣʘ ʨʘʟʨʘʙʦʪʢʘ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ 
ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʢʠʰʝʯʥʦʡ ʩʨʝʜʳ (ʋʀʂʉ) 
ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʥʦʛʦ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ 
ʩʦʩʪʘʚʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʢʠʰʝʯʥʦʛʦ ʩʦʜʝʨ-
ʞʠʤʦʛʦ ʢʫʨ ʧʦʨʦʜʳ ɹʨʘʫʥ ʅʠʢ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 1 ʣ ʋʀʂʉ ʢ 1 ʣ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʜʦʙʘʚʣʷʣʠ (ʚ 
ʛʨʘʤʤʘʭ) 9,0 ʧʝʢʪʠʥʘ, 9,0 ʢʩʠʣʘʥʘ, 9,0 
ʘʨʘʙʠʥʦʛʘʣʘʢʪʘʥʘ, 9,0 ʘʤʠʣʦʧʝʢʪʠʥʘ, 43,7 
ʢʘʟʝʠʥʘ, 74,6 ʢʨʘʭʤʘʣʘ, 31,5 ʪʚʠʥʘ 80, 
43,7 ʙʘʢʪʦʧʝʧʪʦʥʘ, 0,7 ʙʳʯʴʝʡ ʞʝʣʯʠ ʩʪʝ-
ʨʠʣʴʥʦʡ, 4,7 K2HPO4Å3H2ʆ, 8,4 NaCl, 
0,009 FeSO4Å7H2ʆ, 0,7 ʄgSʆ4Å7 H2ʆ, 0,8 
CaClÅ2H2ʆ, 0,02 ʛʝʤʠʥʘ, 0,2 ʧ-
ʘʤʠʥʦʙʝʥʟʦʡʥʦʡ ʢʠʩʣʦʪʳ. ɿʘʪʝʤ ʧʦʣʫʯʝʥ-
ʥʫʶ ʩʤʝʩʴ ʘʚʪʦʢʣʘʚʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘ-
ʪʫʨʝ 134 Áʉ ʠ ʜʘʚʣʝʥʠʠ 2 ʘʪʤʦʩʬʝʨʳ ʚ 
ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ. ʇʦʩʣʝ ʘʚʪʦʢʣʘʚʠʨʦʚʘ-
ʥʠʷ ʜʦʙʘʚʣʷʣʠ 4,0 ʛ ʩʪʝʨʠʣʴʥʦʛʦ ʢʦʤʤʝʨ-
ʯʝʩʢʦʛʦ ʤʫʮʠʥʘ ʞʝʣʫʜʢʘ ʩʚʠʥʴʠ, 2,5 ʛ 
ʥʠʢʦʪʠʥʘʤʠʜʘ, 4 ʤʛ ʪʠʘʤʠʥʘ ʠ 3 ʤʛ ʮʠʩʪʝ-
ʠʥ-HCl ʜʣʷ ʠʟʙʝʛʘʥʠʷ ʠʭ ʨʘʟʨʫʰʝʥʠʷ. ɺ 
ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʋʀʂʉ ʩʚʳʰʝ 72 
ʯʘʩʦʚ ʚ ʥʝʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʚʦʜʠʣʠ 1,5 
ʤʣ ʚʠʪʘʤʠʥʥʦʡ ʩʤʝʩʠ, ʩʦʜʝʨʞʘʱʝʡ (ʥʘ 1 
ʣ): 1 ʤʛ ʤʝʥʘʜʠʦʥʘ, 2 ʤʛ D-ʙʠʦʪʠʥʘ, 0,5 ʤʛ 
ʚʠʪʘʤʠʥʘ B12, 10 ʤʛ ʧʘʥʪʦʪʝʥʦʚʦʡ ʢʠʩʣʦ-
ʪʳ, 4 ʤʛ ʪʠʘʤʠʥʘ ʠ 5 ʤʛ ʥʠʢʦʪʠʥʘʤʠʜʥʦʡ 
ʢʠʩʣʦʪʳ. 
ʆʙʨʘʟʮʳ ʭʨʘʥʠʣʠ ʧʨʠ ʜʚʫʭ ʪʝʤʧʝʨʘ-

ʪʫʨʥʳʭ ʨʝʞʠʤʘʭ: ʯʘʩʪʴ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ 
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ʧʨʠ 4 ÁC ʚ ʪʝʯʝʥʠʝ 72 ʯʘʩʦʚ, ʜʨʫʛʫʶ ʯʘʩʪʴ 
ð ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ 35 ÁC ʚ ʪʝʯʝʥʠʝ ʪʦʛʦ 
ʞʝ ʚʨʝʤʝʥʠ. ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʠ ʘʚʪʦʢʣʘʚʠʨʦʚʘʥʠʷ ʙʳʣ ʧʨʦʚʝʜʸʥ 
ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʩʪʝʨʠʣʴʥʦ-
ʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 28085-2013 
çʉʨʝʜʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 
ʜʣʷ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʄʝʪʦʜ 
ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʩʪʝʨʠʣʴ-
ʥʦʩʪʠè, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʨʦʩʪʘ ʙʘʢ-
ʪʝʨʠʘʣʴʥʳʭ ʢʫʣʴʪʫʨ ʚ ʦʙʨʘʟʮʘʭ ʚʳʷʚʣʝʥʦ 
ʥʝ ʙʳʣʦ. 
 ɼʝʩʷʪʴ ʦʙʨʘʟʮʦʚ ʬʝʢʘʣʠʡ ʢʫʨ ʧʦʨʦʜʳ 

ɹʨʘʫʥ ʅʠʢ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʠʟ ʢʦʣʣʝʢʮʠʠ 
ʣʘʙʦʨʘʪʦʨʠʠ çʎʝʥʪʨ ɸʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʠè 
ɼɻʊʋ. ʇʷʪʴ ʠʟ ʥʠʭ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʥʝʧʦ-
ʩʨʝʜʩʪʚʝʥʥʦ ʚ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʋʀʂʉ, 
ʦʩʪʘʣʴʥʳʝ ð ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʢʫʣʴ-
ʪʠʚʠʨʦʚʘʥʠʷ. ɼʣʷ ʩʝʣʝʢʪʠʚʥʦʛʦ ʚʳʨʘʱʠ-
ʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʛʨʫʧʧ 
ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʠʪʘʪʝʣʴʥʳʝ 
ʩʨʝʜʳ: 

- ʙʠʬʠʜʦʙʘʢʪʝʨʠʠ ð ʤʦʣʦʯʥʦ-
ʨʘʩʪʠʪʝʣʴʥʘʷ ʩʨʝʜʘ; 

- ɻ ʥʪʝʨʦʢʦʢʢʠ ð ɻʥʪʝʨʦʢʦʢʢʦʚʳʡ ʘʛʘʨ; 
- ʢʠʰʝʯʥʳʝ ʧʘʣʦʯʢʠ ʠ ʣʘʢʪʦʟʦʧʦʟʠ-

ʪʠʚʥʳʝ ʙʘʢʪʝʨʠʠ ð ʩʨʝʜʘ ʕʥʜʦ. 
ʇʦʩʝʚ ʧʨʦʚʦʜʠʣʩʷ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝ-

ʩʢʠʤ ʫʢʘʟʘʥʠʷʤ ʄʋʂ 4.2.2316-08 
çʄʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ 
ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜè. ʄʝʪʦʜʠʢʘ ʧʦʩʝʚʘ 
ʚʢʣʶʯʘʣʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ 
ʪʠʧʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʠ ʥʦʤʝʨʘ ʦʙʨʘʟʮʘ 
ʥʘ ʜʥʝ ʯʘʰʢʠ ʇʝʪʨʠ. ɿʘʪʝʤ ʙʘʢʪʝʨʠʦʣʦʛʠ-
ʯʝʩʢʫʶ ʧʝʪʣʶ ʩʪʝʨʠʣʠʟʦʚʘʣʠ ʥʘʜ ʩʧʠʨ-
ʪʦʚʢʦʡ, ʦʪʢʨʳʚʘʣʠ ʧʨʦʙʠʨʢʫ ʩ ʦʙʨʘʟʮʦʤ 
ʬʝʢʘʣʠʡ, ʧʨʦʢʘʣʠʚʘʣʠ ʝʝ ʢʨʘʷ, ʦʭʣʘʞʜʘʣʠ 
ʧʝʪʣʶ ʦ ʩʪʝʥʢʠ ʧʨʦʙʠʨʢʠ ʠ ʧʝʨʝʥʦʩʠʣʠ 
ʠʩʩʣʝʜʫʝʤʳʡ ʤʘʪʝʨʠʘʣ ʥʘ ʧʠʪʘʪʝʣʴʥʫʶ 
ʩʨʝʜʫ, ʨʘʩʧʨʝʜʝʣʷʷ ʝʛʦ ʧʦ ʩʝʢʪʦʨʘʤ. ʇʦ-
ʩʣʝ ʟʘʢʨʳʪʠʷ ʯʘʰʢʠ ʇʝʪʨʠ ʧʦʩʝʚʳ ʧʦʤʝ-
ʱʘʣʠ ʚ ʘʥʘʵʨʦʩʪʘʪ, ʧʦʜʜʝʨʞʠʚʘʷ ʪʝʤʧʝʨʘ-
ʪʫʨʫ 37ÁC ʚ ʪʝʯʝʥʠʝ 72 ʯʘʩʦʚ, ʩ ʩʦʟʜʘʥʠʝʤ 
ʘʥʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʡ ʩ ʧʦʤʦʱʴʶ ʛʘʟʦʚʦʡ 
ʩʤʝʩʠ (80% ʘʟʦʪʘ, 10% ʚʦʜʦʨʦʜʘ ʠ 10% 
ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ). 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʙʘʢʪʝʨʠʡ ʧʨʠʤʝʥʷʣʠ MALDI-TOF ʤʘʩʩ-
ʩʧʝʢʪʨʦʤʝʪʨʠʶ. ʈʘʟʤʥʦʞʝʥʠʝ ʙʘʮʠʣʣ 
ʧʨʦʚʦʜʠʣʠ ʥʘ ʘʛʘʨʝ ʃʫʨʠʷ, ʘ ʢʦʣʠʯʝʩʪʚʦ 
ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ ʝʜʠʥʠʮ (ʂʆɽ) ʥʘ 

ʛʨʘʤʤ ʨʘʩʩʯʠʪʳʚʘʣʠ ʥʘ ʬʫʥʪ-ʘʛʘʨʝ. ɺ 
ʭʦʜʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ 
ʥʘʙʣʶʜʘʣʠ ʢʦʣʦʥʠʠ ʙʘʮʠʣʣ ʩʨʝʜʠ ʜʨʫʛʠʭ 
ʚʠʜʦʚ. ʂʦʣʦʥʠʠ ʙʘʮʠʣʣ ʠʩʩʣʝʜʦʚʘʣʠ ʧʦʜ 
ʤʠʢʨʦʩʢʦʧʦʤ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝ-
ʩʪʚʘ ʩʧʦʨ ʚ ʦʙʨʘʟʮʝ ʙʘʮʠʣʣ ʚʳʜʝʣʷʣʠ ʜʚʝ 
ʘʣʠʢʚʦʪʳ: ʦʜʥʫ ʧʘʩʪʝʨʠʟʦʚʘʣʠ ʧʨʠ 90ÁC ʚ 
ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ, ʯʪʦʙʳ ʫʙʠʪʴ ʚʝʛʝʪʘʪʠʚ-
ʥʳʝ ʢʣʝʪʢʠ ʠ ʦʩʪʘʚʠʪʴ ʪʦʣʴʢʦ ʩʧʦʨʳ, ʢʦ-
ʪʦʨʳʝ ʟʘʪʝʤ ʚʳʩʝʚʘʣʠ ʥʘ ʘʛʘʨ ʃʫʨʠʷ ʜʣʷ 
ʧʦʜʩʯʝʪʘ ʂʆɽ/ʛ. ɺʪʦʨʫʶ ʘʣʠʢʚʦʪʫ ʠʥʢʫ-
ʙʠʨʦʚʘʣʠ ʧʨʠ +4ÁC ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ ʜʣʷ 
ʩʪʠʤʫʣʷʮʠʠ ʩʧʦʨʫʣʷʮʠʠ, ʟʘʪʝʤ ʩʥʦʚʘ ʧʘ-
ʩʪʝʨʠʟʦʚʘʣʠ ʠ ʩʯʠʪʘʣʠ ʩʧʦʨʳ, ʧʨʦʨʦʩʰʠʝ 
ʠʟ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ ʙʘʮʠʣʣ. ʈʘʟʥʦʩʪʴ 
ʤʝʞʜʫ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ 
ʘʣʠʢʚʦʪ ʧʦʟʚʦʣʠʣʘ ʦʮʝʥʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 
ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʭ ʙʘʮʠʣʣ, ʘ ʦʙʱʠʡ ʧʦʩʝʚ 
ʥʝʧʘʩʪʝʨʠʟʦʚʘʥʥʦʛʦ ʦʙʨʘʟʮʘ ʜʘʚʘʣ ʦʙʱʠʡ 
ʧʦʢʘʟʘʪʝʣʴ ʂʆɽ/ʛ. 
ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʘʪʳʚʘʣʠ ʤʝʪʦʜʘʤʠ 

ʦʧʠʩʘʪʝʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʠ ʧʨʦʚʝʨʷʣʠ ʥʘ 
ʥʦʨʤʘʣʴʥʦʩʪʴ ʧʦ ʢʨʠʪʝʨʠʶ ʐʘʧʠʨʦ-
ʋʠʣʢʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʝʞʛʨʫʧ-
ʧʦʚʳʭ ʨʘʟʣʠʯʠʡ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ 
ANOVA ʩ ʘʧʦʩʪʝʨʠʦʨʥʳʤ ʪʝʩʪʦʤ ʊʴʶʢʠ 
ʜʣʷ ʥʦʨʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʜʘʥʥʳʭ 
ʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝʨʠʷ ʄʘʥʥʘ-
ʋʠʪʥʠ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʩʣʫʯʘʝ. ɺʳ-
ʯʠʩʣʝʥʠʷ ʧʨʦʠʟʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦ-
ʛʨʘʤʤ IBM SPSS Statistics v. 22 ("IBM 
ʉorp.", ʉʐɸ) ʠ MS Excel 2016 ("Microsoft 
Corp.", ʉʐɸ). ʈʘʟʣʠʯʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʯʠ-
ʪʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʧʨʠ 
ʫʨʦʚʥʝ ʚʝʨʦʷʪʥʦʩʪʠ p<0,05. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘ-

ʪʫʨʳ ʙʳʣ ʧʦʜʦʙʨʘʥ ʩʣʝʜʫʶʱʠʡ ʩʦʩʪʘʚ 
ʋʀʂʉ (ʛ/ʣ): ʧʝʢʪʠʥ ï 9,0, ʢʩʠʣʘʥ ï 9,0, 
ʘʨʘʙʠʥʦʛʘʣʘʢʪʘʥ ï 9,0, ʘʤʠʣʦʧʝʢʪʠʥ ï 9,0, 
ʢʘʟʝʠʥ ï 43,7, ʢʨʘʭʤʘʣ ï 74,6, ʪʚʠʥ-80 ï 
31,5, ʙʘʢʪʦʧʝʧʪʦʥ ï 43,7, ʙʳʯʴʷ ʞʸʣʯʴ 
ʩʪʝʨʠʣʴʥʘʷ ï 0,7, K2HPO4Å3H2ʆ ï 4,7, 
NaCl ï 8,4, FeSO4Å7H2ʆ ï 0,009, ʄgSʆ4Å7 
H2ʆ ï 0,7, CaClÅ2H2ʆ ï 0,8, ʛʝʤʠʥ ï 0,02, 
ʧ-ʘʤʠʥʦʙʝʥʟʦʡʥʘʷ ʢʠʩʣʦʪʘ ï 0,2. ʇʦʩʣʝ 
ʘʚʪʦʢʣʘʚʠʨʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʦʡ ʩʤʝʩʠ ʚ 
ʥʝʝ ʜʦʙʘʚʣʷʣʠ 4,0 ʛ ʩʪʝʨʠʣʴʥʦʛʦ ʢʦʤʤʝʨ-
ʯʝʩʢʦʛʦ ʤʫʮʠʥʘ ʞʝʣʫʜʢʘ ʩʚʠʥʴʠ, 2,5 ʛ 
ʥʠʢʦʪʠʥʘʤʠʜʘ, 4 ʤʛ ʪʠʘʤʠʥʘ ʠ 3 ʤʛ ʮʠʩʪʝ-
ʠʥ-HCl ʜʣʷ ʠʟʙʝʛʘʥʠʷ ʠʭ ʨʘʟʨʫʰʝʥʠʷ. ɺ 
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ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʋʀʂʉ ʩʚʳʰʝ 72 
ʯʘʩʦʚ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʚ ʥʝʝ ʮʝʣʝʩʦ-
ʦʙʨʘʟʥʦ ʜʦʙʘʚʣʷʪʴ 1,5 ʤʣ ʚʠʪʘʤʠʥʥʦʡ 
ʩʤʝʩʠ, ʩʦʜʝʨʞʘʱʝʡ (ʥʘ 1 ʣ): 1 ʤʛ ʤʝʥʘʜʠ-
ʦʥʘ, 2 ʤʛ D-ʙʠʦʪʠʥʘ, 0,5 ʤʛ ʚʠʪʘʤʠʥʘ B12, 
10 ʤʛ ʧʘʥʪʦʪʝʥʦʚʦʡ ʢʠʩʣʦʪʳ, 4 ʤʛ ʪʠʘʤʠ-
ʥʘ ʠ 5 ʤʛ ʥʠʢʦʪʠʥʘʤʠʜʥʦʡ ʢʠʩʣʦʪʳ. 
ʇʨʠ ʧʦʜʙʦʨʝ ʩʦʩʪʘʚʘ ʋʀʂʉ ʠʩʭʦʜʠʣʠ 

ʠʟ ʪʦʛʦ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʧʠʪʘʥʠʷ ʢʫʨ ʠ ʚʝʱʝ-
ʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʦʩʪʫʧʘʶʪ ʚ ʠʭ ʢʠʰʝʯʥʠʢ, 
ʨʝʛʫʣʠʨʫʶʪ ʨʦʩʪ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʫʶ ʘʢ-
ʪʠʚʥʦʩʪʴ ʤʠʢʨʦʙʠʦʪʳ, ʦʙʫʩʣʘʚʣʠʚʘʶʪ 
ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ 
ʜʦʣʞʥʳ ʙʳʪʴ ʩʳʤʠʪʠʨʦʚʘʥʳ ʚ ʧʨʝʜʩʪʘʚ-
ʣʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʝ.  
ɿʘ ʦʩʥʦʚʫ ʨʘʟʨʘʙʦʪʢʠ ʙʳʣʘ ʚʟʷʪʘ ʟʘʨʫ-

ʙʝʞʥʘʷ ʚʘʣʠʜʠʨʦʚʘʥʥʘʷ ʢʠʰʝʯʥʘʷ ʩʨʝʜʘ 
SIEM, ʢʦʪʦʨʘʷ ʭʦʨʦʰʦ ʩʝʙʷ ʟʘʨʝʢʦʤʝʥʜʦ-
ʚʘʣʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ 
ʤʦʜʝʣʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ TIM-2 [3]. SIEM 
ʩʦʩʪʦʠʪ ʠʟ 2,5 ʛ/ʣ K2HPO4Å3H2O, 4,5 ʛ/ʣ 
NaCl, 0,005 ʛ/ʣ FeSO4Å7H2O, 0,5 ʛ/ʣ 
MgSO4Å7H2O, 0,45 ʛ/ʣ CaCl2Å2H2O, 0,05 ʛ/
ʣ ʞʝʣʯʠ ʠ 0,4 ʛ/ʣ ʮʠʩʪʝʠʥ-HCl. ʊʘʢʞʝ ʚ 
ʥʝʝ ʜʦʙʘʚʣʷʝʪʩʷ 1 ʤʣ ʚʠʪʘʤʠʥʥʦʡ ʩʤʝʩʠ, 
ʩʦʜʝʨʞʘʱʝʡ 1 ʤʛ/ʣ ʤʝʥʘʜʠʦʥʘ, 2 ʤʛ/ʣ D-
ʙʠʦʪʠʥʘ, 0,5 ʤʛ/ʣ ʚʠʪʘʤʠʥʘ B12, 10 ʤʛ/ʣ 
ʧʘʥʪʦʪʝʥʘʪʘ, 5 ʤʛ/ʣ ʥʠʢʦʪʠʥʘʤʠʜʘ, 5 ʤʛ/ʣ 
ʧ-ʘʤʠʥʦʙʝʥʟʦʡʥʦʡ ʢʠʩʣʦʪʳ ʠ 4 ʤʛ/ʣ ʪʠʘ-
ʤʠʥʘ. ɼʘʥʥʘʷ ʩʨʝʜʘ ʧʦʟʠʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ 
ʝʩʪʝʩʪʚʝʥʥʳʡ ʙʘʣʘʥʩ ʤʠʢʨʦʙʥʦʛʦ ʩʦʦʙʱʝ-
ʩʪʚʘ, ʧʦʟʚʦʣʷʷ ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʠʟʢʦ ʚʦʩ-
ʧʨʦʠʟʚʝʩʪʠ ʥʦʨʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʪʦʣʩʪʦʛʦ 
ʢʠʰʝʯʥʠʢʘ. ʆʜʥʘʢʦ ʞʝ ʩʦʩʪʘʚ SIEM ʥʝ 
ʫʯʠʪʳʚʘʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʩʦʙʝʥʥʦʩʪʠ 
ʧʠʪʘʥʠʷ ʢʫʨ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʥʝʝ ʮʝʣʝʩʦ-
ʦʙʨʘʟʥʦ ʙʳʣʦ ʚʢʣʶʯʠʪʴ ʥʠʞʝʦʧʠʩʘʥʥʳʝ 
ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʧʨʝʜʝʣʝʥ-
ʥʳʭ ʩʚʦʡʩʪʚ ʋʀʂʉ. 
ɺ ʢʘʯʝʩʪʚʝ ʫʛʣʝʚʦʜʘ ʙʳʣ ʚʳʙʨʘʥ ʢʩʠ-

ʣʘʥ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʟʣʘʢʦ-
ʚʳʭ ʠ ʷʚʣʷʝʪʩʷ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʞʠʟʥʝʜʝʷ-
ʪʝʣʴʥʦʩʪʠ ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ, ʥʘʧʨʠʤʝʨ, 
Bifidobacterium longum ʠ ʧʨʦʜʫʮʝʥʪʦʚ 
ʙʫʪʠʨʘʪʘ, ʥʘʧʨʠʤʝʨ, Faecalibacterium 
prausnitzii [4]. ʇʝʢʪʠʥ ʷʚʣʷʝʪʩʷ ʩʫʙʩʪʨʘ-
ʪʦʤ ʜʣʷ ʩʝʤʝʡʩʪʚʘ Firmicutes [5], ʘ ʘʨʘʙʠ-
ʥʦʛʘʣʘʢʪʘʥ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʪʚʝʨʜʳʭ ʯʘ-
ʩʪʷʭ ʨʘʩʪʝʥʠʡ ʠ ʚʭʦʜʷʱʠʡ ʚ ʨʘʮʠʦʥ ʞʠ-

ʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ, ʩʪʠʤʫʣʠʨʫʝʪ ʨʦʩʪ 
ʧʨʦʙʠʦʪʠʯʝʩʢʦʡ ʤʠʢʨʦʙʠʦʪʳ [6]. ɸʤʠʣʦ-
ʧʝʢʪʠʥ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʨʦʩʪ ʦʙʣʠʛʘʪʥʦʡ 
ʤʠʢʨʦʙʠʦʪʳ [7]. ʂʘʟʝʠʥ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯ-
ʥʠʢʦʤ ʘʤʠʥʦʢʠʩʣʦʪ ʜʣʷ ʤʠʢʨʦʙʠʦʪʳ, ʢʦ-
ʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʙʘʢʪʝʨʠʘʣʴʥʳʭ 
ʙʝʣʢʦʚ, ʬʝʨʤʝʥʪʦʚ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚ-
ʥʳʭ ʚʝʱʝʩʪʚ [8]. ʂʨʘʭʤʘʣ ʷʚʣʷʝʪʩʷ ʧʨʝʜ-
ʰʝʩʪʚʝʥʥʠʢʦʤ ʘʤʠʣʦʧʝʢʪʠʥʘ, ʤʦʜʫʣʠʨʫʝʪ 
ʨʦʩʪ ʨʝʟʠʜʝʥʪʥʦʡ ʤʠʢʨʦʙʠʦʪʳ [9]. ʊʚʠʥ-
80 ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʚʩʧʝʥʠ-
ʚʘʥʠʷ ʋʀʂʉ, ʷʚʣʷʝʪʩʷ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ 
ʤʠʢʨʦʙʠʦʪʳ, ʚʳʧʦʣʥʷʝʪ ʜʝʟʠʥʪʦʢʩʠʢʘʮʠ-
ʦʥʥʫʶ ʬʫʥʢʮʠʶ [10]. ɹʘʢʪʦʧʝʧʪʦʥ ʚ ʧʨʦ-
ʮʝʩʩʝ ʤʝʪʘʙʦʣʠʟʤʘ ʦʙʦʛʘʱʘʝʪ ʤʠʢʨʦʙʠʦʪʫ 
ʘʟʦʪʦʤ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʩʠʥʪʝʟʘ 
ʧʫʨʠʥʦʚ ʠ ʧʠʨʠʤʠʜʠʥʦʚ [11]. ʉʪʝʨʠʣʴʥʘʷ 
ʙʳʯʴʷ ʞʝʣʯʴ ï ʩʫʙʩʪʨʘʪ ʜʣʷ ʩʠʥʪʝʟʘ ʙʘʢ-
ʪʝʨʠʘʣʴʥʳʭ ʩʪʝʨʦʠʜʦʚ, ʧʨʝʧʷʪʩʪʚʫʝʪ ʠʟ-
ʙʳʪʦʯʥʦʤʫ ʨʦʩʪʫ ʤʠʢʨʦʙʠʦʪʳ [12]. ʄʝʥʘ-
ʜʠʦʥ ʫʯʘʩʪʚʫʝʪ ʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʧʘʪʦ-
ʛʝʥʥʦʡ ʤʠʢʨʦʙʠʦʪʳ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʧʨʠ-
ʩʫʪʩʪʚʫʝʪ ʚ ʢʠʰʝʯʥʠʢʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ 
ʢʦʣʠʯʝʩʪʚʝ. ɻʝʤʠʥ ʫʯʘʩʪʚʫʝʪ ʚ ʦʙʨʘʟʦʚʘ-
ʥʠʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʫʨʦʣʠʪʠʥʦʚ, ʠʤʝʝʪ 
ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʩʚʦʡʩʪʚʘ [13]. ʇʘʨʘ-
ʘʤʠʥʦʙʝʥʟʦʡʥʘʷ ʢʠʩʣʦʪʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ 
ʨʝʘʢʮʠʡ ʤʘʪʨʠʯʥʦʛʦ ʩʠʥʪʝʟʘ ʚ ʙʘʢʪʝʨʠ-
ʘʣʴʥʦʡ ʢʣʝʪʢʝ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʙʠʦʧʣʝʥʦʢ 
[14]. ʊʠʘʤʠʥ ï ɻ ʢʟʦʛʝʥʥʳʡ ʢʦʬʝʨʤʝʥʪ, 
ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʩʠʥʪʝʟʘ ʜʝʢʘʨʙʦʢʩʠʣʘʟ 
[15]. ʅʠʢʦʪʠʥʘʤʠʜʥʘʷ ʢʠʩʣʦʪʘ ʥʝʦʙʭʦʜʠ-
ʤʘ ʜʣʷ ʨʝʧʘʨʘʮʠʠ ɼʅʂ, ʷʚʣʷʝʪʩʷ ʢʦʬʘʢʪʦ-
ʨʦʤ ʬʝʨʤʝʥʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ [16]. ʂʦʤ-
ʤʝʨʯʝʩʢʠʡ ʤʫʮʠʥ ʞʝʣʫʜʢʘ ʩʚʠʥʴʠ ʥʝʦʙʭʦ-
ʜʠʤ ʜʣʷ ʠʤʠʪʘʮʠʠ ʥʦʨʤʘʣʴʥʦʡ ʩʣʠʟʠ. 
ʎʠʩʪʝʠʥ ï ʜʦʥʦʨ ʩʫʣʴʬʛʠʜʨʠʣʴʥʳʭ ʛʨʫʧʧ, 
ʚʦʩʩʪʘʥʦʚʠʪʝʣʴ, ʦʙʨʘʟʫʝʪ ʨʝʛʫʣʷʪʦʨʥʳʝ 
ʢʦʤʧʣʝʢʩʳ [17]. D-ʙʠʦʪʠʥ ʫʯʘʩʪʚʫʝʪ ʚ 
ʩʠʥʪʝʟʝ ʢʘʨʙʦʢʩʠʣʘʟ, ʦʙʨʘʟʦʚʘʥʠʠ ʟʘʨʦ-
ʜʳʰʝʚʳʭ ʪʨʫʙʦʢ ʠ ʛʨʠʙʢʦʚ [18]. ɺʠʪʘʤʠʥ 
B12 ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʘʢʮʠʷʭ ʪʨʘʥʩʤʝʪʠʣʠʨʦ-
ʚʘʥʠʷ ʠ ʩʠʥʪʝʟʝ ʥʫʢʣʝʦʪʠʜʦʚ [19]. ʇʘʥʪʦ-
ʪʝʥʘʪ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʪʨʘʥʩʬʝʨʘʟ ʠ ʘʮʝ-
ʪʠʣ-ʂʦɸ [20]. 
ʉ ʮʝʣʴʶ ʪʝʩʪʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʋʀʂʉ ʠʟ ʢʦʣʣʝʢʮʠʠ ʥʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ çʎʝʥʪʨ 
ɸʛʨʦʙʠʦʪʝʭʥʦʣʦʛʠʠè ɼɻʊʋ ʙʳʣʠ ʦʪʦʙʨʘ-
ʥʳ ʜʝʩʷʪʴ ʦʙʨʘʟʮʦʚ ʬʝʢʘʣʠʡ ʢʫʨ ʧʦʨʦʜʳ 
ɹʨʘʫʥ ʅʠʢ. ʇʷʪʴ ʦʙʨʘʟʮʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ 
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ʜʣʷ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʩʝʚʘ ʙʝʟ ʧʨʝʜ-
ʚʘʨʠʪʝʣʴʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚ ʨʘʟʨʘʙʘ-
ʪʳʚʘʝʤʦʡ ʋʀʂʉ, ʘ ʦʩʪʘʣʴʥʳʝ ʧʷʪʴ ð ʜʣʷ 
ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʠʰʝʯʥʳʭ ʙʘʢʪʝʨʠʡ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʋʀʂʉ. 
ɼʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʤʦʣʦʯʥʦʢʠʩʣʳʭ 

ʙʘʢʪʝʨʠʡ ʧʨʠʤʝʥʷʣʠ ʩʝʣʝʢʪʠʚʥʳʝ ʧʠʪʘ-
ʪʝʣʴʥʳʝ ʩʨʝʜʳ: ʙʠʬʠʜʦʙʘʢʪʝʨʠʠ ʚʳʨʘʱʠ-

ʚʘʣʠ ʥʘ ʤʦʣʦʯʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʡ ʩʨʝʜʝ, ʵʥ-
ʪʝʨʦʢʦʢʢʠ ð ʥʘ ʵʥʪʝʨʦʢʦʢʢʦʚʦʤ ʘʛʘʨʝ, ʘ 
ʢʠʰʝʯʥʳʝ ʧʘʣʦʯʢʠ ʠ ʣʘʢʪʦʟʦʧʦʟʠʪʠʚʥʳʝ 
ʙʘʢʪʝʨʠʠ ð ʥʘ ʩʨʝʜʝ ʕʥʜʦ. 
ʇʦ ʠʪʦʛʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʧʨʝʜʝ-

ʣʝʥʳ ʨʦʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʙʘʢ-
ʪʝʨʠʡ ʚ ʦʙʨʘʟʮʘʭ ʬʝʢʘʣʠʡ ʢʫʨ, ʢʦʪʦʨʳʝ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 ï ʈʦʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʙʠʦʪʳ, ʚʳʨʘʱʝʥʥʦʡ  
ʥʘ ʩʝʣʝʢʪʠʚʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ 

ʈʦʜ ʂʆɽ/ʛ ʉʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ 

Lactobacillus 3,5Ŀ108 0,4 

Bifidobacterium 1,0Ŀ107 0,0 

Enterococcus 1,4Ŀ107 0,3 

Escherichia coli 4,8Ŀ106 1,1 

ʃʘʢʪʦʟʦ-ʧʦʟʠʪʠʚʥʳʝ ʙʘʢʪʝʨʠʠ 4,4Ŀ105 1,1 

Bacillus 0 0 

ʊʘʙʣʠʮʘ 2 ï ʈʦʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʙʠʦʪʳ, ʚʳʨʘʱʝʥʥʦʡ ʥʘ ʋʀʂʉ 

ʈʦʜ ʂʆɽ/ʛ ʉʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ 

Lactobacillus 3,8Ŀ108 0,5 

Bifidobacterium 1,0Ŀ107 0,0 

Enterococcus 1,4Ŀ107 0,1 

Escherichia coli 4,8Ŀ106 1,3 

ʃʘʢʪʦʟʦ-ʧʦʟʠʪʠʚʥʳʝ ʙʘʢʪʝʨʠʠ 4,3Ŀ105 1,2 

Bacillus 0 0 

ɼʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʢʠʰʝʯʥʳʭ ʙʘʢ-
ʪʝʨʠʡ ʧʨʠ ʧʦʤʦʱʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʨʝ-
ʜʳ ʧʷʪʴ ʦʙʨʘʟʮʦʚ ʬʝʢʘʣʠʡ ʢʫʨ ʙʳʣʠ ʧʦ-
ʤʝʱʝʥʳ ʚ ʩʪʝʢʣʷʥʥʫʶ ʢʦʣʙʫ ʩ ʘʚʪʦʢʣʘʚʠ-
ʨʦʚʘʥʥʦʡ ʋʀʂʉ ʠ ʠʢʫʙʠʨʦʚʘʣʠʩʴ 24 ʯʘʩʘ 
ʚ ʘʥʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ 
ʪʝʤʧʝʨʘʪʫʨʝ 41 ÁC ʩ ʢʦʥʪʨʦʣʝʤ pH ʚ ʜʠʘ-
ʧʘʟʦʥʝ ʦʪ 6,8 ʜʦ 7,6, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʥʦʨʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ pH ʩʣʝʧʦʡ 
ʢʠʰʢʠ ʢʫʨʠʮʳ. ɼʘʣʝʝ ʧʦʣʫʯʝʥʥʦʝ ʩʦʜʝʨ-
ʞʠʤʦʝ ʙʳʣʦ ʨʘʟʘʣʠʢʚʦʪʠʨʦʚʘʥʦ ʚ ʘʩʝʧʪʠ-
ʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʦʩʝ-
ʚʦʚ, ʨʦʜʦʚʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʢʦʣʠʯʝ-
ʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʰʝ-
ʦʧʠʩʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʫ ʦʙʨʘʟʮʦʚ, ʢʫʣʴʪʠʚʠʨʦ-

ʚʘʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ 
ʋʀʂʉ ʪʘʢʞʝ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʨʦʜʦʚʦʡ ʩʦ-
ʩʪʘʚ ʢʠʰʝʯʥʳʭ ʙʘʢʪʝʨʠʡ (ʪʘʙʣʠʮʘ 2). 
ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʳ ʜʣʷ ʧʨʦʚʝʨʢʠ ʨʘʟʣʠʯʠʡ ʚ ʩʦʩʪʘʚʝ ʢʠ-
ʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʚ ʦʙʨʘʟʮʘʭ ʩ ʧʨʝʜʚʘ-

ʨʠʪʝʣʴʥʳʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝʤ ʩ ʧʨʠʤʝʥʝ-
ʥʠʝʤ ʋʀʂʉ ʠ ʙʝʟ. ʉʦʛʣʘʩʥʦ ʢʨʠʪʝʨʠʶ 
ʐʘʧʠʨʦ-ʋʠʣʢʘ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʥʝ 
ʧʦʜʯʠʥʷʣʠʩʴ ʥʦʨʤʘʣʴʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝ-
ʥʠʶ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʜʣʷ ʧʨʦʚʝʨʢʠ ʨʘʟʥʠʮʳ 
ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʩʦʩʪʘʚʝ ʨʦʜʦʚ ʢʠʰʝʯ-
ʥʳʭ ʙʘʢʪʝʨʠʡ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʢʨʠʪʝʨʠʡ 
ʄʘʥʥʘ-ʋʠʪʥʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʨʢʠ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ ʟʥʘʯʠʤʦʡ ʨʘʟʥʠ-
ʮʳ ʤʝʞʜʫ ʩʦʩʪʘʚʦʤ ʤʠʢʨʦʙʠʦʪʳ ʦʙʥʘʨʫ-
ʞʝʥʦ ʥʝ ʙʳʣʦ (ʨ>0,05), ʯʪʦ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʝʪ ʦʙ ʫʩʧʝʰʥʦʩʪʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ 
ʢʠʰʝʯʥʳʭ ʫʩʣʦʚʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʨʘ-
ʙʘʪʳʚʘʝʤʦʡ ʋʀʂʉ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʋʀʂʉ 

ʩʦʩʪʦʠʪ ʠʟ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʙʝʣʢʦʚ, ʞʠ-
ʨʦʚ, ʫʛʣʝʚʦʜʦʚ, ʩʦʣʝʡ ʠ ʚʠʪʘʤʠʥʦʚ, ʟʘ 
ʩʯʝʪ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ 
ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʰʠ-
ʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʙʘʢʪʝʨʠʡ, ʢʫʣʴʪʠʚʠʨʫʝ-
ʤʳʭ ʚ ʢʠʰʝʯʥʠʢʝ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʦ 
ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʨʦʩʪ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 
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ʬʠʣ ʙʘʢʪʝʨʠʡ. ɺʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʜʝʣʘ-
ʝʪ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʋʀʂʉ ʙʦʣʝʝ ʪʦʯʥʦʡ 
ʤʦʜʝʣʴʶ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʩʨʝʜʝ ʢʠʰʝʯʥʠ-
ʢʘ. 
ɺʓɺʆɼʓ / CONCLUSION 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʙʳʣ ʧʦʜʦʙʨʘʥ ʩʦʩʪʘʚ ʠ ʩʦʟʜʘʥ ʵʢʩʧʝ-
ʨʠʤʝʥʪʘʣʴʥʳʡ ʦʙʨʘʟʝʮ ʋʀʂʉ ʩ ʫʯʝʪʦʤ 
ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʠʪʘʥʠʷ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 
ʧʘʨʘʤʝʪʨʦʚ ʢʠʰʝʯʥʠʢʘ ʢʫʨ ʧʦʨʦʜʳ ɹʨʘʫʥ 
ʅʠʢ. ɹʳʣʘ ʘʧʨʦʙʠʨʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 
ʘʚʪʦʢʣʘʚʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 
ʦʙʨʘʟʮʘ ʋʀʂʉ. ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ 
ʩʦʣʠ, ʙʝʣʢʠ ʠ ʫʛʣʝʚʦʜʳ ʚʳʜʝʨʞʠʚʘʶʪ 
ʘʚʪʦʢʣʘʚʠʨʦʚʘʥʠʝ, ʘ ʩʚʠʥʦʡ ʞʝʣʫʜʦʯʥʳʡ 
ʤʫʮʠʥ ʠ ʚʠʪʘʤʠʥʥʳʡ ʢʦʤʧʣʝʢʩ ʜʦʣʞʥʳ 
ʚʚʦʜʠʪʴʩʷ ʚ ʩʪʝʨʠʣʴʥʦʤ ʚʠʜʝ ʧʦʩʣʝ ʵʪʦʛʦ. 
ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʋʀʂʉ ʙʳʣʘ ʧʨʦʪʝʩʪʠʨʦʚʘ-
ʥʘ ʧʫʪʝʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚ ʥʝʡ ʤʠʢʨʦ-
ʙʠʦʪʳ ʠʟ ʦʙʨʘʟʮʦʚ ʬʝʢʘʣʠʡ ʢʫʨ ʚ ʩʨʘʚʥʝ-
ʥʠʠ ʩ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝʤ ʥʘ ʩʝʣʝʢʪʠʚʥʳʭ 
ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘ-
ʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʯʠʩʣʝʥʥʦʩʪʴʶ 
ʙʘʢʪʝʨʠʡ, ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʩʝʣʝʢʪʠʚʥʳʭ 
ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʠ ʋʀʂʉ ʚʳʷʚʣʝʥʦ ʥʝ 
ʙʳʣʦ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʢʘʯʝʩʪʚʝʥʥʦʤ ʚʦʩ-
ʧʨʦʠʟʚʝʜʝʥʠʠ ʫʩʣʦʚʠʡ ʢʠʰʝʯʥʠʢʘ ʢʫʨ ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʋʀʂʉ. 
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ABSTRACT 
Artificial intestinal media are in high 

demand in microbiological research in the 
field of veterinary medicine, since they allow 
obtaining a qualitative and quantitative com-
position of microbiota corresponding to the 
natural conditions. The only artificial intesti-
nal medium currently available in domestic 
microbiological practice has not been vali-
dated and its use is limited to the cultivation 
of lactobacilli. In this regard, the develop-
ment of a unified artificial intestinal medium 
(UAIM) that best matches the natural condi-
tions of the intestine, using the example of 
Brown Nick chickens, is of scientific interest 
for the effective cultivation of microorgan-
isms during microbiological research in vet-
erinary medicine. In the course of the stud-
ies, existing artificial intestinal media were 
analyzed and key components were selected, 
including pectin, xylan, arabinogalactan, 
amylopectin, casein, starch, bactopeptone, 
salts and vitamins, which ensures the repro-
duction of natural intestinal conditions. To 
test the effectiveness of the medium, ten 
samples of chicken feces were selected, five 
of which were incubated under UAIM condi-
tions, and the other five were cultured with-
out the use of the medium. The resulting 
bacterial cultures were identified and quanti-
tatively analyzed using MALDI-TOF mass 
spectrometry and the method of seeding on 
selective media. Statistical analysis showed 
no significant differences in the microbiota 
composition between the experimental 
groups (p>0.05), indicating that the intestinal 
conditions were successfully reproduced 
using UAIM. This study demonstrates the 
potential of UAIM for culturing intestinal 
microbiota and can serve as a basis for fur-
ther studies aimed at modeling intestinal 
conditions in the development of veterinary 
drugs and feeds. 
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ʈɽʌɽʈɸʊ  
ɹʨʫʮʝʣʣʝʟ ʩʦʙʘʢ, ʚʳʟʳʚʘʝʤʳʡ ʙʨʫʮʝʣʣʦʡ ʚʠʜʘ canis, ʚʩʝ ʙʦʣʴʰʝ 
ʧʨʠʦʙʨʝʪʘʝʪ ʚʘʞʥʦʝ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʝ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘ-
ʯʝʥʠʝ ʚʦ ʚʩʝʤ ʤʠʨʝ ʠ ʥʘʥʦʩʠʪ ʙʦʣʴʰʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʩʦʙʘ-
ʢʦʚʦʜʩʪʚʫ. ʉʦʭʨʘʥʝʥʠʝ ʧʘʪʦʛʝʥʦʚ ʚ ʞʠʟʥʝʩʧʦʩʦʙʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩ ʠʭ 
ʧʝʨʚʦʥʘʯʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠʤʝʝʪ 
ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʠʦʧʨʝʧʘ-

ʨʘʪʦʚ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʠ ʣʝʯʝʙʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɼʘʥʥʫʶ ʬʫʥʢʮʠʶ 
ʚʳʧʦʣʥʷʶʪ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʢʦʣʣʝʢʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ 
ʠʟʫʯʠʪʴ ʨʝʬʝʨʝʥʪʥʳʡ ʰʪʘʤʤ Brucella canis RM 6/66, ʭʨʘʥʠʚʰʠʡʩʷ ʙʦʣʝʝ 20 ʣʝʪ ʚ ʣʠʦʬʠ-
ʣʠʟʠʨʦʚʘʥʥʦʤ ʚʠʜʝ, ʦʧʨʝʜʝʣʠʚ ʝʛʦ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ʠʟʫʯʠʚ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, 
ʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʩʣʝ-
ʜʫʝʤʳʡ ʰʪʘʤʤ ʧʨʠ ʧʦʩʝʚʝ ʥʘ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʘʥʥʦʤʫ ʚʠʜʫ ʚʦʟ-
ʙʫʜʠʪʝʣʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʩ ʧʦʤʦʱʴʶ ʪʝʩʪʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 
ʜʠʩʩʦʮʠʘʮʠʠ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʰʪʘʤʤ ʜʠʩʩʦʮʠʠʨʦʚʘʥ, ʚ ʚʠʜʫ ʯʝʛʦ ʧʨʦʚʝʜʝʥ ʦʪʙʦʨ ʠ ʦʪʩʝʚ 
ʢʦʣʦʥʠʡ, ʦʢʨʘʰʝʥʥʳʭ ʧʦ ʋʘʡʪ-ɺʠʣʩʦʥʫ. ʇʦʣʫʯʝʥʘ ʯʠʩʪʘʷ ʢʫʣʴʪʫʨʘ ʰʪʘʤʤʘ Brucʝlla 
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canis RM 6/66 ʚ R-ʬʦʨʤʝ (ʢʦʣʦʥʠʠ ʪʝʤʥʦ-ʬʠʦʣʝʪʦʚʳʝ, ʩ ʨʦʚʥʳʤʠ ʢʨʘʷʤʠ ʠ ʥʝʨʦʚʥʦʡ 
ʧʦʚʝʨʭʥʦʩʪʴʶ). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʇʎʈ-ʈɺ ʤʝʪʦʜʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʠʜʦʩʧʝ-
ʮʠʬʠʯʥʳʭ ʧʨʘʡʤʝʨʦʚ ʠ TagMan-ʟʦʥʜʘ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʰʪʘʤʤ B. canis RM 6/66 ʧʦ ʚʩʝʤ 
ʜʝʩʷʪʠ ʣʦʢʫʩʘʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʙʘʟʘʭ, ʜʘʥʥʳʭ ʨʝʬʝ-
ʨʝʥʪʥʦʤʫ ʰʪʘʤʤʫ.  

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ɹʨʫʮʝʣʣʝʟ ʩʦʙʘʢ, ʚʳʟʳʚʘʝʤʳʡ ʙʨʫʮʝʣ-

ʣʦʡ ʚʠʜʘ canis, ʚʩʝ ʙʦʣʴʰʝ ʧʨʠʦʙʨʝʪʘʝʪ 
ʚʘʞʥʦʝ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʝ ʠ ʵʧʠʜʝʤʠʦ-
ʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʚʦ ʚʩʝʤ ʤʠʨʝ ʠ ʥʘʥʦ-
ʩʠʪ ʙʦʣʴʰʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʩʦʙʘ-
ʢʦʚʦʜʩʪʚʫ. ɼʘʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʰʠʨʦʢʦ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʥʘ ʚʩʝʭ ʢʦʥʪʠʥʝʥʪʘʭ ʟʝʤ-
ʥʦʛʦ ʰʘʨʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʅʦʚʦʡ ɿʝʣʘʥ-
ʜʠʠ ʠ ɸʚʩʪʨʘʣʠʠ [1]. 
ʉʣʫʯʘʠ ʟʘʙʦʣʝʚʘʥʠʷ ʙʨʫʮʝʣʣʝʟʦʤ ʩʦ-

ʙʘʢ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚʳʷʚʣʝʥʳ ʥʘʯʠʥʘʷ ʩ 
50-ʭ ʛʛ. ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʧʝʨʚʳʝ ʩʦʦʙ-
ʱʝʥʠʷ ʧʨʠʚʦʜʷʪ ʇ.ɸ. ɺʝʨʰʠʣʦʚʘ (1972), 
ʀ.ɸ. ʀʟʤʘʡʣʦʚ (1950), ʈ.ɿ. ʀʩʣʘʤʦʚ ʩ ʩʦ-
ʘʚʪ. (1970) ʠ ʜʨ. [2, 3, 4]. 
ɺ ʈʌ, ʚ 1994 ʛʦʜʫ ʚʧʝʨʚʳʝ ʙʳʣʘ ʚʳʜʝ-

ʣʝʥʘ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʘ ʢʫʣʴʪʫʨʘ Bru-
cella canis ʠʟ ʘʙʦʨʪʠʨʦʚʘʥʥʦʛʦ ʧʣʦʜʘ 
ʩʪʘʬʬʦʨʜʰʠʨʩʢʦʛʦ ʪʝʨʴʝʨʘ. ɿʘʪʝʤ ʚ 1998 
ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʩʣʫʯʘʡ ʟʘʙʦʣʝʚʘʥʠʷ 
ʚ ʄʦʩʢʚʝ, ʘ ʚ 1999 ʛʦʜʫ ʚʳʜʝʣʝʥʘ ʢʫʣʴʪʫ-
ʨʘ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ 
[3]. 
ɹʨʫʮʝʣʣʝʟ ʩʦʙʘʢ ʩʯʠʪʘʝʪʩʷ ʟʦʦʘʥʪʨʦ-

ʧʦʥʦʟʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʠ ʷʚʣʷʝʪʩʷ ʩʦʮʠ-
ʘʣʴʥʦ ʟʥʘʯʠʤʦʡ ʠʥʬʝʢʮʠʝʡ, ʧʝʨʝʜʘʶʱʝʡ-
ʩʷ ʦʪ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʢ ʯʝʣʦʚʝʢʫ [3,6].  
ɼʣʷ ʢʦʥʪʨʦʣʷ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʙʣʘʛʦ-

ʧʦʣʫʯʠʷ ʈʌ ʧʦ ʜʘʥʥʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ, 
ʥʝʦʙʭʦʜʠʤʳ ʥʘʜʝʞʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠ 
ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʚʝʪʝʨʠʥʘʨʥʳʝ ʧʨʝʧʘ-
ʨʘʪʳ [7]. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʜʣʷ ʜʠʘʛʥʦ-
ʩʪʠʢʠ ʙʨʫʮʝʣʣʝʟʘ ʩʦʙʘʢ ʚ ʨʝʘʢʮʠʠ ʘʛʛʣʶ-
ʪʠʥʘʮʠʠ (ʈɸ) ʠ ʨʝʘʢʮʠʠ ʩʚʷʟʳʚʘʥʠʷ ʢʦʤ-
ʧʣʠʤʝʥʪʘ (ʈʉʂ) ʨʘʟʨʘʙʦʪʘʥʳ ʘʥʪʠʛʝʥʳ ʠʟ 
ʨʝʬʝʨʝʥʪʥʦʛʦ ʰʪʘʤʤʘ RM 6/66, ʪʘʢʞʝ 
ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ 
ʩʦʟʜʘʥʠʶ ʘʥʪʠʛʝʥʘ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʙʨʫʮ-
ʝʣʣʝʟʘ ʩʦʙʘʢ ʚ ʨʝʘʢʮʠʷ ʠʤʤʫʥʦʜʠʬʬʫʟʠʠ 
(ʈʀɼ) [8].  
ɺ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʣʣʝʢʮʠʠ ʰʪʘʤ-

ʤʦʚ - ʚʦʟʙʫʜʠʪʝʣʝʡ ʦʩʦʙʦ ʦʧʘʩʥʳʭ ʙʦʣʝʟ-
ʥʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʚʝʪʝʨʠʥʘʨʠʠ ʠ ʞʠ-
ʚʦʪʥʦʚʦʜʩʪʚʝ ʭʨʘʥʷʪʩʷ ʠ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ 

ʙʦʣʝʝ 300 ʰʪʘʤʤʦʚ ʚʦʟʙʫʜʠʪʝʣʷ ʙʨʫʮʝʣ-
ʣʝʟʘ 6 ʚʠʜʦʚ, ʢʫʜʘ ʚ ʪʦʤ ʯʠʩʣʝ, ʚʭʦʜʠʪ ʠ 
Brucella canis [9]. 
ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʂʦʣʣʝʢʮʠʠ ʧʘʪʦʛʝ-

ʥʦʚ ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʘʥʠʝ ʰʪʘʤʤʦʚ ʚ 
ʞʠʟʥʝʩʧʦʩʦʙʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩ ʩʦʭʨʘʥʝʥʠ-
ʝʤ ʠʭ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 
ʩʚʦʡʩʪʚ ʚ ʪʝʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞ-
ʥʦʛʦ ʚʨʝʤʝʥʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʧʨʘʚʠʣʴ-
ʥʦʤ ʦʪʙʦʨʝ ʠ ʧʦʜʜʝʨʞʘ-
ʥʠʠ ʰʪʘʤʤʘ ʢʫʣʴʪʫʨʳ ʜʦʣʞʥʳ ʩʦʭʨʘʥʷʪʴ 
ʦʜʥʦʨʦʜʥʦʩʪʴ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʠ 
ʢʫʣʴʪʫʨʘʣʴʥʳʤ ʩʚʦʡʩʪʚʘʤ ʠ ʥʝ ʧʨʦʷʚʣʷʪʴ 
ʧʨʠʟʥʘʢʦʚ ʜʠʩʩʦʮʠʘʮʠʠ ʢʣʝʪʦʢ ʠ ʢʦʣʦʥʠʡ 
[10]. ʆʪ ʩʦʭʨʘʥʥʦʩʪʠ ʰʪʘʤʤʦʚ ʚ ʥʝʠʟʤʝʥ-
ʥʦʤ ʚʠʜʝ ʟʘʚʠʩʠʪ ʨʘʟʨʘʙʦʪʢʘ ʠ ʠʟʛʦʪʦʚʣʝ-
ʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʦʬʠʣʘʢ-
ʪʠʯʝʩʢʠʭ, ʣʝʯʝʙʥʳʭ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 
ʧʨʝʧʘʨʘʪʦʚ [11]. ɼʣʷ ʨʝʰʝʥʠʷ ʚʳʰʝʧʝʨʝ-
ʯʠʩʣʝʥʥʳʭ ʟʘʜʘʯ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʣ-
ʣʝʢʮʠʠ ʧʘʪʦʛʝʥʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʦʜʠʥ ʠʟ 
ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʦʚ ʜʣʠʪʝʣʴ-
ʥʦʡ ʢʦʥʩʝʨʚʘʮʠʠ ʰʪʘʤʤʦʚ ï ʣʠʦʬʠʣʠʟʘ-
ʮʠʷ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʣʠʦʬʠʣʠʟʠʨʦʚʘʥʥʳʝ 
ʰʪʘʤʤʳ ʤʦʛʫʪ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩʦʭʨʘ-
ʥʷʪʴʩʷ ʚ ʞʠʟʥʝʩʧʦʩʦʙʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʥʝ 
ʪʝʨʷʷ ʩʚʦʠʭ ʠʟʥʘʯʘʣʴʥʳʭ ʩʚʦʡʩʪʚ. ʕʪʦ 
ʦʪʤʝʯʘʶʪ ʜʨʫʛʠʝ ʘʚʪʦʨʳ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ, 
ʫʢʘʟʳʚʘʷ, ʯʪʦ ʣʠʦʬʠʣʠʟʠʨʦʚʘʥʥʳʝ ʰʪʘʤ-
ʤʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩʦʭʨʘʥʷʶʪ ʩʚʦʠ 
ʢʫʣʴʪʫʨʘʣʴʥʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ, ʬʠʟʠʦ-
ʣʦʛʠʯʝʩʢʠʝ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ [12, 
13].  ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 
ʧʨʠ ʧʨʦʮʝʜʫʨʝ ʣʠʦʬʠʣʠʟʘʮʠʠ ʠ ʜʘʣʴʥʝʡ-
ʰʝʛʦ ʭʨʘʥʝʥʠʷ ʰʪʘʤʤʘ, ʝʛʦ ʚʳʞʠʚʘʝ-
ʤʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʦʩʦ-
ʙʝʥʥʦʩʪʠ ʚʠʜʘ ʠ ʰʪʘʤʤʘ, ʩʪʘʜʠʷ ʨʦʩʪʘ 
ʧʘʪʦʛʝʥʘ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʣʝʪʦʢ, ʫʩʣʦʚʠʷ 
ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʚʳʙʦʨ ʨʝʞʠʤʘ ʣʠʦʬʠ-
ʣʠʟʘʮʠʠ, ʫʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ ʠ ʜʨʫʛʠʝ.   
ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʚʳʰʝʩʢʘʟʘʥ-

ʥʦʝ, ʮʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʠʪʴ ʨʝʬʝ-
ʨʝʥʪʥʳʡ ʰʪʘʤʤ Brucella canis RM 6/66, 
ʭʨʘʥʠʚʰʠʡʩʷ ʙʦʣʝʝ 20 ʣʝʪ ʚ ʣʠʦʬʠʣʠʟʠ-
ʨʦʚʘʥʥʦʤ ʚʠʜʝ, ʦʧʨʝʜʝʣʠʚ ʝʛʦ ʞʠʟʥʝʩʧʦ-
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ʩʦʙʥʦʩʪʴ ʠ ʠʟʫʯʠʚ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡ-
ʩʪʚʘ, ʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʫʶ ʧʨʠʥʘʜʣʝʞ-
ʥʦʩʪʴ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
 ʈʘʙʦʪʘ ʩ ʨʝʬʝʨʝʥʪʥʳʤ ʰʪʘʤʤʦʤ Bru-

cella canis RM6/66 ʠ ʚʝʜʝʥʠʝ ʟʘʧʠʩʝʡ ʚ 
ʬʦʨʤʘʭ ʫʯʝʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 
ʩ ʉʘʥʇʠʅ 3.3686-21 ʠ ɻʆʉʊ 33675-2015 
[5, 14]. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦ-
ʩʪʠ ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 
ʧʨʦʚʦʜʠʣʠ ʧʦʩʝʚ ʢʫʣʴʪʫʨʳ ʥʘ ʧʝʯʝʥʦʯʥʦ-
ʧʝʧʪʦʥʥʳʡ ʛʣʶʢʦʟʦ-ʛʣʠʮʝʨʠʥʦʚʳʡ ʘʛʘʨ 
(ʇʇɻɻɸ) ʠ ʧʝʯʝʥʦʯʥʦ-ʧʝʧʪʦʥʥʳʡ ʛʣʶ-
ʢʦʟʦ-ʛʣʠʮʝʨʠʥʦʚʳʡ ʙʫʣʴʦʥ (ʇʇɻɻɹ). ʉ 
ʚʳʨʦʩʰʠʭ ʢʫʣʴʪʫʨ ʜʝʣʘʣʠ ʧʦʩʝʚʳ, ʧʦʣʫ-
ʯʘʣʠ 2 ʛʝʥʝʨʘʮʠʶ, ʝʝ ʧʨʦʚʝʨʷʣʠ ʥʘ ʭʘʨʘʢ-
ʪʝʨʥʦʩʪʴ ʨʦʩʪʘ ʥʘ ʜʘʥʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ 
ʩʨʝʜʘʭ. ɼʠʩʩʦʮʠʘʮʠʶ ʠʟʫʯʘʣʠ ʚ ʨʝʘʢʮʠʠ 
ʪʝʨʤʦʘʛʛʣʶʪʠʥʘʮʠʠ, ʧʨʦʙʦʡ ʥʘ ʧʨʝʜʤʝʪ-
ʥʦʤ ʩʪʝʢʣʝ ʩ ʨʘʩʪʚʦʨʦʤ ʘʢʨʠʬʣʘʚʠʥʘ ʠ 
ʦʢʨʘʩʢʦʡ ʢʦʣʦʥʠʡ ʧʦ ʋʘʡʪ-ʋʠʣʩʦʥʘ [14]. 
ɸʛʛʣʶʪʠʥʦʛʝʥʥʦʩʪʴ ʠ ʘʛʛʣʶʪʠʥʘʙʝʣʴ-
ʥʦʩʪʴ ʧʨʦʚʝʨʷʣʠ ʚ ʨʝʘʢʮʠʠ ʘʛʛʣʶʪʠʥʘʮʠʠ 
ʥʘ ʧʨʝʜʤʝʪʥʦʤ ʩʪʝʢʣʝ ʩ S-, ʠ R- ʙʨʫʮʝʣ-
ʣʝʟʥʳʤʠ ʘʛʛʣʶʪʠʥʠʨʫʶʱʠʤʠ ʩʳʚʦʨʦʪʢʘ-
ʤʠ. ʋʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝ-
ʥʠʝ 1-3 ʤʠʥ ʠ ʦʮʝʥʠʚʘʣʠ ʚ ʢʨʝʩʪʘʭ. ʊʠʥʢ-
ʪʦʨʠʘʣʴʥʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 
ʠʟʫʯʘʣʠ ʤʝʪʦʜʦʤ ʤʠʢʨʦʩʢʦʧʠʠ ʤʘʟʢʦʚ, 
ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʠʟ 2-ʭ ʩʫʪʦʯʥʦʡ ʘʛʘʨʦʚʦʡ 
ʢʫʣʴʪʫʨʳ ʥʘ ʧʨʝʜʤʝʪʥʦʤ ʩʪʝʢʣʝ, ʬʠʢʩʠ-
ʨʦʚʘʥʥʫʶ ʩʤʝʩʴʶ ʅʠʢʠʬʦʨʦʚʘ ʠ ʦʢʨʘ-
ʰʝʥʥʫʶ ʧʦ ɻʨʘʤʫ ʠ ʂʦʟʣʦʚʩʢʦʤʫ. ʇʦ-
ʜʚʠʞʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʚʠʩʷʯʝʡ 
ʢʘʧʣʠ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ. ʈʝʜʫʮʠʨʫʶʱʫʶ 
ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʢʨʘʩʦʢ ʧʨʦʚʦʜʠ-
ʣʠ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ. ʆʙʨʘʟʦʚʘʥʠʝ ʩʝʨʦʚʦ-
ʜʦʨʦʜʘ ʠʟʫʯʘʣʠ ʧʫʪʝʤ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 
ʜʚʫʭʩʫʪʦʯʥʦʡ ʚʟʚʝʩʠ ʢʫʣʴʪʫʨʳ ʚ ʬʠʟʠʦ-
ʣʦʛʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ. ʈʝʟʫʣʴʪʘʪʳ ʫʯʠʪʳ-
ʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 6 ʩʫʪʦʢ, ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 2 
ʜʥʷ.  
ɼʣʷ ʚʳʜʝʣʝʥʠʷ ɼʅʂ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʥʘʙʦʨ çɼʅʂ-ʩʦʨʙ-ɺè (ʌɹʋʅ ʎʅʀʀ ʵʧʠ-
ʜʝʤʠʦʣʦʛʠʠ, ʈʦʩʩʠʷ) ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢ-
ʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʇʎʈ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝ-
ʤʝʥʠ (ʇʎʈ-ʈɺ) ʧʨʦʚʦʜʠʣʠ ʥʘ ɼʅʂ-
ʘʤʧʣʠʬʠʢʘʪʦʨʝ ʉ1000 ʩ ʦʧʪʠʯʝʩʢʠʤ ʙʣʦ-
ʢʦʤ CFX96 (çBio-Radè, ʉʠʥʛʘʧʫʨ) ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʜʦʩʧʝʮʠʬʠʯʥʳʭ ʧʨʘʡʤʝ-

ʨʦʚ, ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʠ ʧʨʦʛʨʘʤʤʳ 
ʘʤʧʣʠʬʠʢʘʮʠʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘʤʠ ʚ 
ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [15, 16].   
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʴʶ, 

ʧʨʦʚʝʜʝʥʘ ʨʘʙʦʪʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʞʠʟʥʝ-
ʩʧʦʩʦʙʥʦʩʪʠ ʨʝʬʝʨʝʥʪʥʦʛʦ ʰʪʘʤʤʘ 
Brucʝlla canis RM 6/66 ʠ ʠʟʫʯʝʥʳ ʝʛʦ ʙʠʦ-
ʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫ-
ʯʝʥʥʳʝ ʧʨʠ ʵʪʦʤ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʰʪʘʤʤ 
ʞʠʟʥʝʩʧʦʩʦʙʝʥ, ʜʘʝʪ ʨʦʩʪ ʥʘ 4-6 ʩʫʪ ʥʘ 
ʇʇɻɻɸ ʚ ʚʠʜʝ ʤʝʣʢʠʭ, ʚʳʧʫʢʣʳʭ, ʥʝʛʣʘʜ-
ʢʠʭ ʢʦʣʦʥʠʡ, ʙʝʣʦʛʦ ʮʚʝʪʘ. ʅʘ ʇʇɻɻɹ 
ʥʘʙʣʶʜʘʣʦʩʴ - ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʤʫʪʥʝʥʠʝ ʠ 
ʧʨʠʩʪʝʥʦʯʥʦʝ ʢʦʣʴʮʦ.  
ʀʩʩʣʝʜʦʚʘʥʠʷ ʝʛʦ ʥʘ ʜʠʩʩʦʮʠʘʮʠʶ 

ʧʦʢʘʟʘʣʠ ʩʣʝʜʫʶʱʝʝ -  ʚ ʧʦʩʪʘʚʣʝʥʥʦʡ   
ʨʝʘʢʮʠʠ ʪʝʨʤʦʘʛʛʣʶʪʠʥʘʮʠʠ ʚʟʚʝʩʴ ʦʩʪʘ-
ʝʪʩʷ ʛʦʤʦʛʝʥʥʦʡ, ʥʘ ʜʥʝ ʧʨʦʙʠʨʢʠ ʥʝʟʥʘ-
ʯʠʪʝʣʴʥʳʡ ʦʩʘʜʦʢ; ʚ ʧʨʦʙʝ ʩ ʨʘʩʪʚʦʨʦʤ 
ʘʢʨʠʬʣʘʚʠʥʘ ʥʘ ʧʨʝʜʤʝʪʥʦʤ ʩʪʝʢʣʝ - ʘʛ-
ʛʣʶʪʠʥʘʮʠʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʭʣʦʧʴʝʚ ʠ 
ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʛʦʤʦʛʝʥʥʦʩʪʴʶ; ʧʨʠ 
ʦʢʨʘʩʢʝ ʢʦʣʦʥʠʡ ʧʦ ʋʘʡʪ-ɺʠʣʩʦʥʫ 
ʥʘʙʣʶʜʘʣʠ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʢʦʣʦʥʠʠ ʩʚʝʪʣʦ 
- ʞʝʣʪʦʛʦ ʮʚʝʪʘ, ʪʝʤʥʦ-ʬʠʦʣʝʪʦʚʳʝ ʠ ʨʘ-
ʜʠʘʣʴʥʦ ʠʩʯʝʨʯʝʥʥʳʝ (ʈʠʩ. 1 ʘ, ʙ). ɼʘʥʥʘʷ 
ʢʘʨʪʠʥʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʜʠʪʴ ʦʙ ʠʟ-
ʤʝʥʝʥʠʠ ʩʦʩʪʘʚʘ ʧʦʧʫʣʷʮʠʠ ʠʟʫʯʘʝʤʦʛʦ 
ʰʪʘʤʤʘ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʠ ʜʘʥʥʳʝ ʈɸ 
ʥʘ ʩʪʝʢʣʝ ʩ R- ʩʳʚʦʨʦʪʢʦʡ, ʰʪʘʤʤ ʜʘʣ 
ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ ʥʘ ʪʨʠ ʢʨʝʩʪʘ 
(ç+++è) ï ʦʙʨʘʟʦʚʘʥʠʝ ʘʛʛʣʶʪʠʥʘʪʘ ʠ ʥʝ 
ʧʦʣʥʦʝ ʧʨʦʩʚʝʪʣʝʥʠʝ ʞʠʜʢʦʩʪʠ, ʩ S- ʩʳ-
ʚʦʨʦʪʢʦʡ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ (ç+è), 
ʙʝʟ ʧʨʦʩʚʝʪʣʝʥʠʷ ʞʠʜʢʦʩʪʠ, ʩʤʝʩʴ ʦʩʪʘ-
ʣʘʩʴ ʛʦʤʦʛʝʥʥʘʷ. ɺ ʢʦʥʪʨʦʣʝ ʩ ʬʠʟʠʦʣʦʛʠ-
ʯʝʩʢʠʤ ʨʘʩʪʚʦʨʦʤ ʩʘʤʦʘʛʛʣʶʪʠʥʘʮʠʷ ʦʪ-
ʩʫʪʩʪʚʦʚʘʣʘ. 
ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ 

ʧʦʩʪʘʥʦʚʢʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʪʝʩʪʦʚ ʧʦʢʘ-
ʟʘʣ, ʯʪʦ ʰʪʘʤʤ ʜʠʩʩʦʮʠʠʨʦʚʘʥ. ʈʘʥʝʝ ʚ 
ʨʘʙʦʪʘʭ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ ʦʧʠʩʳʚʘʣʦʩʴ ʷʚ-
ʣʝʥʠʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʙʨʫʮʝʣʣ ʩ ʦʙʨʘʟʦʚʘ-
ʥʠʝʤ R- ʠ S-ʬʦʨʤʳ [3, 17]. ʇʨʦʜʝʣʘʥʥʘʷ 
ʥʘʤʠ ʨʘʙʦʪʘ ʧʦ ʦʪʙʦʨʫ ʠ ʦʪʩʝʚʫ ʢʦʣʦʥʠʡ, 
ʥʝ ʠʤʝʶʱʠʭ ʢʘʢʠʭ-ʣʠʙʦ ʜʝʬʝʢʪʦʚ, ʦʪʣʠ-
ʯʘʶʱʠʭ ʠʭ ʦʪ ʢʦʣʦʥʠʡ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 
R-ʬʦʨʤ (ʪʝʤʥʦ-ʬʠʦʣʝʪʦʚʳʝ, ʩ ʨʦʚʥʳʤʠ 
ʢʨʘʷʤʠ ʥʝʨʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ) ʥʘ ʩʢʦ-
ʰʝʥʥʳʡ ʘʛʘʨ ʚ ʧʨʦʙʠʨʢʠ, ʘ ʟʘʪʝʤ ʥʘ ʯʘʰ-
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ʢʠ ʇʝʪʨʠ, ʧʦʟʚʦʣʠʣʘ ʧʦʣʫʯʠʪʴ ʯʠʩʪʫʶ 
ʢʫʣʴʪʫʨʫ ʨʝʬʝʨʝʥʪʥʦʛʦ ʰʪʘʤʤʘ Brucʝlla 
canis RM 6/66 ʚ R-ʬʦʨʤʝ (ʈʠʩ.1 ʘ).  
ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʝʝ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʚ ʧʘʩ-
ʧʦʨʪʝ ʥʘ  ʰʪʘʤʤ, ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 
ʜʘʥʥʳʝ: ʢʫʣʴʪʫʨʘ ʜʘʝʪ ʨʦʩʪ ʥʘ ʇʇɻɻɸ ʚ 
ʚʠʜʝ ʤʝʣʢʠʭ,  ʚʳʧʫʢʣʳʭ, ʥʝʛʣʘʜʢʠʭ ʢʦʣʦ-
ʥʠʡ, ʙʝʣʦʛʦ ʮʚʝʪʘ; ʥʘ ʇʇɻɻɹ ʨʘʚʥʦʤʝʨ-
ʥʦʝ ʧʦʤʫʪʥʝʥʠʝ ʠ ʧʨʠʩʪʝʥʦʯʥʦʝ ʢʦʣʴʮʦ;  
ʚ ʦʢʨʘʰʝʥʥʳʭ ʤʘʟʢʘʭ ʤʝʣʢʠʝ, ʧʦʭʦʞʠʝ ʥʘ 
ʢʦʢʢʠ ʙʘʢʪʝʨʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʦʪʜʝʣʴ-
ʥʦ, ʧʦʧʘʨʥʦ ʠ ʢʫʯʥʦ, ʦʢʨʘʰʝʥʳ ʚ ʨʦʟʦʚʳʡ 
ʮʚʝʪ (ʧʦ ɻʨʘʤʫ) ʠ ʚ ʢʨʘʩʥʳʡ ʮʚʝʪ (ʧʦ ʂʦʟ-
ʣʦʚʩʢʦʤʫ); ʚ ʧʦʩʪʘʚʣʝʥʥʦʡ ʨʝʘʢʮʠʠ  ʪʝʨ-
ʤʦʘʛʛʣʶʪʠʥʘʮʠʠ ʥʘ ʜʥʝ ʧʨʦʙʠʨʢʠ ʢʣʝʪʢʠ 
ʙʨʫʮʝʣʣ, ʥʘʜʦʩʘʜʦʯʥʘʷ ʞʠʜʢʦʩʪʴ ʧʨʦʩʚʝʪ-
ʣʝʥʥʘʷ; ʚ ʧʨʦʙʝ ʩ ʨʘʩʪʚʦʨʦʤ ʘʢʨʠʬʣʘʚʠʥʘ 
ʥʘ ʧʨʝʜʤʝʪʥʦʤ ʩʪʝʢʣʝ ï ʭʦʨʦʰʦ ʚʳʨʘʞʝʥ-
ʥʳʝ ʭʣʦʧʴʷ, ʞʠʜʢʦʩʪʴ ʧʨʦʩʚʝʪʣʝʥʥʘʷ; ʧʨʠ 
ʦʢʨʘʩʢʝ ʢʦʣʦʥʠʡ ʧʦ ʋʘʡʪ-ɺʠʣʩʦʥʫ ʚ ʧʦʣʝ 
ʟʨʝʥʠʷ ʢʦʣʦʥʠʠ ʪʝʤʥʦ-ʬʠʦʣʝʪʦʚʦʛʦ ʮʚʝ-

ʪʘ;  ʈɸ ʥʘ ʩʪʝʢʣʝ ʩ R- ʩʳʚʦʨʦʪʢʦʡ, ʰʪʘʤʤ  
ʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ ʥʘ ʯʝʪʳʨʝ 
ʢʨʝʩʪʘ (ç++++è) ï ʦʙʨʘʟʦʚʘʥʠʝ ʘʛʛʣʶʪʠ-
ʥʘʪʘ ʠ ʧʦʣʥʦʝ ʧʨʦʩʚʝʪʣʝʥʠʝ ʞʠʜʢʦʩʪʠ, ʩ S
-ʩʳʚʦʨʦʪʢʦʡ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ (ç-
è) ʧʨʠ ʵʪʦʤ ʞʠʜʢʦʩʪʴ ʛʦʤʦʛʝʥʥʘʷ, ʦʩʘʜʦʢ 
ʦʪʩʫʪʩʪʚʫʝʪ. ɺ ʢʦʥʪʨʦʣʝ ʩ ʬʠʟʠʦʣʦʛʠʯʝ-
ʩʢʠʤ ʨʘʩʪʚʦʨʦʤ ʩʘʤʦʘʛʛʣʶʪʠʥʘʮʠʷ ʦʪʩʫʪ-
ʩʪʚʫʝʪ; ʢʫʣʴʪʫʨʘ ʰʪʘʤʤʘ ʚ ʧʨʝʧʘʨʘʪʝ ʚʠ-
ʩʷʯʝʡ ʢʘʧʣʠ, ʧʨʦʩʤʦʪʨʝʥʥʘʷ ʧʦʜ ʤʠʢʨʦ-
ʩʢʦʧʦʤ ï ʥʝʧʦʜʚʠʞʥʘʷ; ʰʪʘʤʤ ʘʢʪʠʚʝʥ ʚ 
ʦʪʥʦʰʝʥʠʠ ʪʠʦʥʠʥʘ, ʚ ʨʘʟʚʝʜʝʥʠʠ 1:25 
ʪʳʩ. ʩʣʘʙʳʡ ʩʧʣʦʰʥʦʡ ʨʦʩʪ ʚ ʧʝʨʚʳʭ 
ʜʚʫʭ ʰʪʨʠʭʘʭ, ʚ ʨʘʟʚʝʜʝʥʠʠ 1:50 ʪʳʩ. ʠ 
1:100 ʪʳʩ. ʚʳʨʘʞʝʥʥʳʡ ʨʦʩʪ ʢʫʣʴʪʫʨʳ ʚʦ 
ʚʩʝʭ ʰʪʨʠʭʘʭ, ʚ ʦʪʥʦʰʝʥʠʠ ʬʫʢʩʠʥʘ ʥʝ 
ʘʢʪʠʚʝʥ, ʚ ʨʘʟʚʝʜʝʥʠʠ 1:50 ʪʳʩ. ʠ 1:100 
ʪʳʩ. ʨʦʩʪ ʢʫʣʴʪʫʨʳ ʦʪʩʫʪʩʪʚʫʝʪ; ʦʙʨʘʟʫʝʪ 
ʩʝʨʦʚʦʜʦʨʦʜ, ʪʘʢ ʢʘʢ ʩʚʦʙʦʜʥʳʡ ʢʨʘʡ ʠʥ-
ʜʠʢʘʪʦʨʥʦʡ ʙʫʤʘʞʢʠ ʧʨʦʧʠʪʘʥʥʦʡ ʘʮʝʪʘ-
ʪʦʤ ʩʚʠʥʮʘ ʧʨʠʦʙʨʝʪʘʝʪ ʯʝʨʥʫʶ ʦʢʨʘʩʢʫ. 

ɸ ɹ 

ʈʠʩʫʥʦʢ 1 ï ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ R- ʠ S - ʬʦʨʤ ʢʦʣʦʥʠʡ Brucʝlla canis RM 
6/66, ʦʢʨʘʰʝʥʥʳʭ ʧʦ ʤʝʪʦʜʫ ʋʘʡʪ-ʋʠʣʩʦʥʘ. ʄʠʢʨʦʬʦʪʦʩʲʝʤʢʘ ʚ ʧʘʜʘʶʱʝʤ ʩʚʝʪʝ. ʭ 13. 

ɸ ï ʧʦʣʥʦʝ ʧʨʦʢʨʘʰʠʚʘʥʠʝ; ɹ ï ʯʘʩʪʠʯʥʦʝ. 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ 
ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʰʪʘʤʤʘ 
ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʇʎʈ-ʈɺ ʤʝʪʦʜ ʠʜʝʥʪʠ-
ʬʠʢʘʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʠʜʦʩʧʝʮʠʬʠʯ-
ʥʳʭ ʧʨʘʡʤʝʨʦʚ ʠ TagMan-ʟʦʥʜʘ, ʨʘʟʨʘʙʦ-
ʪʘʥʥʳʡ ʥʘʤʠ ʨʘʥʝʝ ʥʘ ʦʩʥʦʚʝ ʩʧʝʮʠʬʠʯʝ-
ʩʢʠʭ ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʠʜʘ B. canis 
ɼʅʂ-ʤʘʨʢʝʨʦʚ [15, 16].  ʋʯʝʪ ʬʣʫʦʨʝʩ-

ʮʝʥʪʥʦʛʦ ʩʠʛʥʘʣʘ ʧʨʦʚʦʜʠʣʠ ʧʦ ʢʘʥʘʣʫ 
Cy5. ʇʎʈ-ʈɺ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɼʅʂ 
ʰʪʘʤʤʘ B. canis RM 6/66 ʧʦʢʘʟʘʣʘ ʨʦʩʪ 
ʩʠʛʥʘʣʘ ʬʣʶʦʨʝʩʮʝʥʮʠʠ ʧʦ ʢʘʥʘʣʫ Cy5, 
ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʨʝ-
ʟʫʣʴʪʘʪʫ ʧʨʦʚʝʜʝʥʥʦʡ ʇʎʈ-
ʘʤʧʣʠʬʠʢʘʮʠʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 
ʰʪʘʤʤ B. canis RM 6/66 ʷʚʣʷʝʪʩʷ ʨʝʬʝ-
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ʨʝʥʪʥʳʤ, ʘ ʝʛʦ ʛʝʥʦʤ ʧʦʣʥʦʩʪʴʶ ʩʝʢʚʝʥʠ-
ʨʦʚʘʥ ʠ ʘʥʥʦʪʠʨʦʚʘʥ ʚ ʙʘʟʝ ʜʘʥʥʳʭ Gen-
Bank: CP007758.1 (I ʭʨʦʤʦʩʦʤʘ), 
CP007759.1 (II ʭʨʦʤʦʩʦʤʘ). ɺ ʧʨʝʜʳʜʫ-
ʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ MLVA
-10 ʘʥʘʣʠʟʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩ-
ʧʦʣʴʟʫʝʤʳʡ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʨʝʬʝʨʝʥʪʥʳʡ ʰʪʘʤʤ B. canis RM 6/66 
ʧʦ ʚʩʝʤ ʜʝʩʷʪʠ ʣʦʢʫʩʘʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʙʘ-
ʟʘʭ, ʜʘʥʥʳʭ ʨʘʥʝʝ ʠʟʫʯʝʥʥʦʤʫ ʨʝʬʝʨʝʥʪ-
ʥʦʤʫ ʰʪʘʤʤʫ [18]. ʊʘʢʞʝ ʥʘ ʦʩʥʦʚʘʥʠʠ 
ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʜʝʩʷʪʠ VNTR-
ʣʦʢʫʩʦʚ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʰʪʘʤʤ B. 
canis RM 6/66 ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʜʝʥʜʨʦʛʨʘʤ-
ʤʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʛʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʤ 
ʧʦʣʦʞʝʥʠʝʤ [18]. 
ɺʓɺʆɼʓ /CONCLUSION  
 ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʨʝʬʝʨʝʥʪʥʳʡ ʰʪʘʤʤ Brucʝlla canis RM 
6/66   ʭʨʘʥʠʚʰʠʡʩʷ ʚ ʪʝʯʝʥʠʝ 20 ʣʝʪ ʚ 
ʣʠʦʬʠʣʠʟʠʨʦʚʘʥʥʦʤ ʚʠʜʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫ-
ʨʝ ʧʣʶʩ 40ʉ ï ʞʠʟʥʝʩʧʦʩʦʙʝʥ, ʥʦ ʧʨʠ ʠʩ-
ʩʣʝʜʦʚʘʥʠʠ ʪʝʩʪʘʤʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤʠ 
ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʩʩʦʮʠʘʮʠʠ, ʫʩʪʘʥʦʚʠ-
ʣʠ, ʯʪʦ ʦʥ ʜʠʩʩʦʮʠʠʨʦʚʘʥ. ɺ ʨʝʟʫʣʴʪʘʪʝ 
ʦʪʙʦʨʘ ʠ ʦʪʩʝʚʘ ʢʦʣʦʥʠʡ, ʥʝ ʠʤʝʶʱʠʭ 
ʢʘʢʠʭ-ʣʠʙʦ ʜʝʬʝʢʪʦʚ, ʦʪʣʠʯʘʶʱʠʭ ʠʭ ʦʪ 
ʢʦʣʦʥʠʡ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ R-ʬʦʨʤ (ʪʝʤʥʦ-
ʬʠʦʣʝʪʦʚʳʝ, ʩ ʨʦʚʥʳʤʠ ʢʨʘʷʤʠ ʥʝʨʦʚʥʦʡ 
ʧʦʚʝʨʭʥʦʩʪʴʶ) ʥʘ ʩʢʦʰʝʥʥʳʡ ʘʛʘʨ ʚ ʧʨʦ-
ʙʠʨʢʠ, ʘ ʟʘʪʝʤ ʥʘ ʯʘʰʢʠ ʇʝʪʨʠ ʧʦʣʫʯʠʣʠ 
ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʫ ʨʝʬʝʨʝʥʪʥʦʛʦ ʰʪʘʤʤʘ 
Brucʝlla canis RM 6/66 ʚ R-ʬʦʨʤʝ. ʄʦʣʝ-
ʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥ-
ʥʦʛʦ ʰʪʘʤʤʘ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʥ ʧʦ ʚʩʝʤ 
ʜʝʩʷʪʠ ʣʦʢʫʩʘʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʝʜʩʪʘʚ-
ʣʝʥʥʦʤʫ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʙʘʟʘʭ, ʜʘʥʥʳʭ 
ʨʝʬʝʨʝʥʩʥʦʤʫ ʰʪʘʤʤʫ. ʇʦʣʫʯʝʥʥʘʷ ʢʫʣʴ-
ʪʫʨʘ ʰʪʘʤʤʘ Brucʝlla canis RM 6/66 ʙʫʜʝʪ 
ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʩʨʘʚʥʠ-
ʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʞʠʚʘʝʤʦʩʪʠ 
ʢʫʣʴʪʫʨ ʚʦʟʙʫʜʠʪʝʣʝʡ ʦʩʦʙʦ ʦʧʘʩʥʳʭ ʙʦ-
ʣʝʟʥʝʡ ʚ ʧʨʦʮʝʩʩʝ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ, 
ʩ ʫʯʸʪʦʤ ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ ʙʘʢʪʝʨʠʠ, ʫʩʣʦ-
ʚʠʡ ʠ ʟʘʱʠʪʥʳʭ ʩʨʝʜ. 
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ABSTRACT 
Brucellosis is a particularly dangerous 

infectious disease that causes enormous eco-
nomic damage to livestock farms specializ-
ing in the breeding of cattle, sheep and pigs. 
Preservation of pathogens in a viable state 
with their original properties over a long 
period is one of the main tasks of the State 
collections of microorganisms. The aim of 
this paper was to study the reference strain 
Brucella canis RM 6/66, stored for more 
than 20 years in lyophilized form, determin-
ing its viability and investigating its biologi-
cal properties and taxonomic affiliation. The 
obtained results are showed that the studied 
strain, when seeded on nutrient media corre-
sponding to this species of pathogen, is via-
ble. The study of its biological properties, 
using tests to determine dissociation, showed 
that the strain was dissociated, due to which 
a selection and cultivation of colonies ac-
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cording to White-Wilson. The pure culture 
of the strain of Brucʝlla canis RM 6/66 in 
the R-form was obtained, (colonies are dark 
purple, with smooth edges and an uneven 
surface). The use of the RT-PCR identifica-
tion method using species-specific primers 
and a TagMan probe showed that the strain 
B. canis RM 6/66 corresponds to the refer-
ence strain presented in international data-
bases at all ten loci.  
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ʐʊɸʄʄʆɺ ʈʆɼɸ BACILLUS ʅɸ ʉʆʉʊʆʗʅʀɽ  
ɺʅʋʊʈɽʅʅʀʍ ʆʈɻɸʅʆɺ ʀ ɻʋʄʆʈɸʃʔʅʓʁ  
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʢʪʝʨʠʠ, Bacillus, ʩʧʦʨʦʚʳʝ ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ, 

ʵʥʪʝʨʦʠʥʚʘʟʠʚʥʦʩʪʴ, ʠʤʤʫʥʦʛʝʥʥʦʩʪʴ, ʠʤʤʫʥʦʬʣʫʦʨʝʩʮʝʥʪʥʘʷ ʨʝʘʢʮʠʷ ʘʛʛʣʶʪʠʥʘʮʠʠ. 
Keywords: bacteria, Bacillus, spore probiotic preparations, enteroinvasiveness, 

immunogenicity, immunofluorescence agglutination reaction. 
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                                                            ʆʧʫʙʣʠʢʦʚʘʥʘ ʦʥʣʘʡʥ:16.12.2024 
 
ʈɽʌɽʈɸʊ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʦʜʘ Bacillus ʦʪʢʨʳʚʘʶʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦ-
ʩʪʠ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʰʪʘʤʤʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʙʠʦʪʝʭ-
ʥʦʣʦʛʠʠ. ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ ʨʦʜʘ Bacillus ʧʨʦʷʚʣʷʶʪ ʧʨʦʪʠʚʦʘʣʣʝʨʛʠʯʝʩʢʦʝ ʠ 
ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʝ ʜʝʡʩʪʚʠʝ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʷʪ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, 
ʙʘʢʪʝʨʠʦʮʠʥʳ ʠ ʬʝʨʤʝʥʪʳ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ 
ʢʘʯʝʩʪʚʝ ʙʠʦʜʦʙʘʚʦʢ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʨʦ-

ʙʠʦʪʠʢʠ ʥʘ ʦʩʥʦʚʝ Bacillus, ʦʩʦʙʝʥʥʦ ʚ ʩʧʦʨʦʚʦʡ ʬʦʨʤʝ, ʦʙʣʘʜʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 
ʘʛʨʝʩʩʠʚʥʳʤ ʫʩʣʦʚʠʷʤ ʠ ʩʧʦʩʦʙʥʳ ʘʢʪʠʚʠʨʦʚʘʪʴ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥ-
ʥʳʡ ʦʪʚʝʪ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʦʮʝʥʠʚʘʣʠ 5 ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʦʜʘ Bacil-
lus ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʩ ʬʦʢʫʩʦʤ ʥʘ ʩʪʠʤʫʣʷʮʠʶ ʛʫʤʦʨʘʣʴʥʦʛʦ 
ʘʥʪʠʛʝʥʥʦʛʦ ʦʪʚʝʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʝʨʝʧʝʣʘʭ Coturnix coturnix ʧʦʨʦʜʳ ʊʝ-
ʭʘʩ (ʚ ʚʦʟʨʘʩʪʝ 14 ʩʫʪʦʢ), ʧʪʠʮ ʨʘʟʜʝʣʠʣʠ ʥʘ 5 ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʠ 1 ʢʦʥʪʨʦʣʴʥʫʶ(n=7), ʘ 
ʪʘʢʞʝ ʥʘ ʤʳʰʘʭ ICR (CD-1), ʢʦʪʦʨʳʭ ʜʝʣʠʣʠ ʥʘ ʦʜʥʫ ʦʧʳʪʥʫʶ ʛʨʫʧʧʫ ʠ ʦʜʥʫ ʢʦʥʪʨʦʣʴ-
ʥʫʶ (n=8). ʀʟʫʯʘʣʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʫʶ, ʛʝʤʦʣʠʪʠʯʝʩʢʫʶ, ʛʘʣʘʢʪʦʟʠʜʘʟʥʫʶ ʠ ɼʅʂʘʟʥʫʶ 
ʘʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʢʘʥʘʤʠʮʠʥʫ. ʇʨʦʚʦʜʠʣʠ ʩʢʨʠʥʠʥʛ ʠʤʤʫʥʦʛʝʥ-
ʥʦʩʪʠ ʠ ʠʥʚʘʟʠʚʥʦʩʪʠ ʢʫʣʴʪʫʨ ʤʝʪʦʜʦʤ ʦʮʝʥʢʠ ʩʳʚʦʨʦʪʦʢ ʚ ʠʤʤʫʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʡ ʨʝ-
ʘʢʮʠʠ ʘʛʛʣʶʪʠʥʘʮʠʠ. ʆʧʨʝʜʝʣʷʣʠ ʜʣʠʥʫ ʢʠʰʝʯʥʳʭ ʚʦʨʩʠʥʦʢ ʫ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ, ʘ 
ʪʘʢʞʝ ʚʟʚʝʰʠʚʘʣʠ ʦʨʛʘʥʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. ɺʳʷʚʣʝʥʦ, ʯʪʦ 
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ʰʪʘʤʤ B. halotolerans ˉ5.6 ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʜʣʠʥʳ ʢʠʰʝʯʥʳʭ ʚʦʨʩʠʥʦʢ ʫ ʧʝ-
ʨʝʧʝʣʦʚ, ʥʦ ʥʝ ʚʣʠʷʝʪ ʥʘ ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ ʫ ʤʳʰʝʡ. ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠ-
ʣʠ, ʯʪʦ ʤʥʦʛʠʝ ʰʪʘʤʤʳ B. subtilis ʦʙʣʘʜʘʶʪ ʠʥʚʘʟʠʚʥʦʩʪʴʶ, ʯʪʦ ʩʯʠʪʘʝʪʩʷ ʦʩʥʦʚʥʳʤ 
ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʠʭ ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʝ ʵʬʬʝʢʪʳ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʪʘʢʞʝ ʧʦ-
ʣʝʟʥʦ ʜʣʷ ʜʦʩʪʘʚʢʠ ʚʘʢʮʠʥʥʳʭ ʘʥʪʠʛʝʥʦʚ ʯʝʨʝʟ ʩʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ, ʦʜʥʘʢʦ ʨʝʟʫʣʴʪʘʪʳ 
ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʤʤʫʥʦʛʝʥʥʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʦʜʦʣʝʚʘʪʴ ʧʠʱʝʚʫʶ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʫ B. 
subtilis ʥʝ ʟʘʚʠʩʷʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʦʪ ʠʥʚʘʟʠʚʥʦʩʪʠ. ɼʨʫʛʠʝ ʚʠʜʳ Bacillus, ʪʘʢʠʝ ʢʘʢ B. 
halotolerans, ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʙʠʦʪʠʢʦʚ. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ɼʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ 

ʘʵʨʦʙʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʨʦʜʘ Bacillus, 
ʩʧʦʩʦʙʥʳʝ ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʩʧʦʨʳ ʠ ʙʠʦʣʦ-
ʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʷʚʣʷʶʪʩʷ 
ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ. ɺʘʞʥʳʡ ʬʘʢʪʦʨ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 
ʧʨʠʤʝʥʝʥʠʷ - ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʙʨʘʟʫʶʱʠʭ-
ʩʷ ʩʧʦʨ ʧʨʠ ʭʨʘʥʝʥʠʠ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʚʦ 
ʤʥʦʛʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʩʥʦʚʘʥʥʳʭ ʥʘ 
ʥʠʭ ʧʨʝʧʘʨʘʪʦʚ. ʈʘʟʥʳʝ ʰʪʘʤʤʳ Bacillus 
ʦʢʘʟʳʚʘʶʪ ʧʨʦʪʠʚʦʘʣʣʝʨʛʠʯʝʩʢʦʝ ʠ ʘʥʪʠ-
ʦʢʩʠʜʘʥʪʥʦʝ ʜʝʡʩʪʚʠʝ, ʘ ʪʘʢʞʝ ʧʨʦʜʫʮʠ-
ʨʫʶʪ ʘʥʪʠʙʠʦʪʠʢʠ ʯʝʪʳʨʝʭ ʢʣʘʩʩʦʚ [1, 2]. 
ʂʨʦʤʝ ʪʦʛʦ, ʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʝ ʦʙʨʘʟʫ-
ʶʪ ʙʠʦʧʣʝʥʢʠ ʥʘ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʢʘʭ ʠ 
ʧʦʵʪʦʤʫ ʥʝ ʤʦʛʫʪ ʙʝʩʢʦʥʪʨʦʣʴʥʦ ʧʝʨʩʠ-
ʩʪʠʨʦʚʘʪʴ ʚ ʦʨʛʘʥʠʟʤʝ. ʂ ʧʦʣʝʟʥʳʤ ʩʚʦʡ-
ʩʪʚʘʤ ʦʨʛʘʥʠʟʤʦʚ ʪʘʢʞʝ ʦʪʥʦʩʷʪ ʩʧʦʩʦʙ-
ʥʦʩʪʴ ʚʳʨʘʙʘʪʳʚʘʪʴ ʙʘʢʪʝʨʠʦʮʠʥʳ ï ʧʝʧ-
ʪʠʜʳ, ʧʦʜʘʚʣʷʶʱʠʝ ʨʦʩʪ ʧʘʪʦʛʝʥʦʚ [3, 4]. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʝʨʦʨʘʣʴʥʦʤ ʚʚʝʜʝ-
ʥʠʠ ʙʘʢʪʝʨʠʠ ʘʢʪʠʚʠʨʫʶʪ ʥʝʩʧʝʮʠʬʠʯʝ-
ʩʢʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ-ʥʦʩʠʪʝʣʷ 
ʠ ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʷ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʜʦʙʘʚʦʢ ʚ ʩʝʣʴ-
ʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦ-
ʩʪʠ [5].  
ʇʨʦʙʠʦʪʠʢʠ ï ɻʪʦ ʙʠʦʤʘʩʩʘ ʙʘʢʪʝʨʠʡ ʚ 

ʚʝʛʝʪʘʪʠʚʥʦʡ ʠʣʠ ʩʧʦʨʦʚʦʡ ʬʦʨʤʝ ʩ ʯʝʪʢʦ 
ʚʳʨʘʞʝʥʥʦʡ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦ-
ʩʪʴʶ ʢ ʧʘʪʦʛʝʥʥʦʡ ʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ 
ʤʠʢʨʦʬʣʦʨʝ, ʢʦʪʦʨʘʷ ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠ-
ʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʥʘ ʦʨʛʘʥʠʟʤ ʭʦʟʷʠʥʘ ʧʨʠ 
ʚʚʝʜʝʥʠʠ ʚ ʘʜʝʢʚʘʪʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. ʂ 
ʦʩʦʙʝʥʥʦʩʪʷʤ ʩʧʦʨʦʚʳʭ ʧʨʦʙʠʦʪʠʢʦʚ ʦʪ-
ʥʦʩʷʪ: ʩʦʭʨʘʥʝʥʠʝ ʠʭ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ 
ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 
ʘʛʨʝʩʩʠʚʥʳʭ ʬʘʢʪʦʨʦʚ (ʘʥʪʠʙʠʦʪʠʢʠ, ʧʦ-
ʚʳʰʝʥʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ, ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘ-
ʪʫʨʳ); ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʢʠʩ-
ʣʫʶ ʩʨʝʜʫ ʞʝʣʫʜʢʘ ʚ ʪʦʥʢʠʡ ʢʠʰʝʯʥʠʢ, 

ʥʝ ʨʘʟʨʫʰʘʷʩʴ; ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʥʪʠʙʠʦ-
ʪʠʢʘʤ [6]. ɻʨʘʤʧʦʣʦʞʠʪʝʣʴʥʘʷ ʩʝʥʥʘʷ 
ʧʘʣʦʯʢʘ Bacillus subtilis - ʦʜʠʥ ʠʟ ʧʝʨ-
ʩʧʝʢʪʠʚʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʜʣʷ ʨʘʟʨʘ-
ʙʦʪʢʠ ʧʨʦʙʠʦʪʠʢʦʚ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-
ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʝʝ ʧʦ-
ʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ 
ʠ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ. ʇʨʦʙʠʦʪʠʢʠ ʤʦʛʫʪ 
ʫʩʠʣʠʚʘʪʴ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʢʣʝʪʦʯʥʳʡ 
ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ 
ʘʢʪʠʚʘʮʠʝʡ ʤʘʢʨʦʬʘʛʦʚ, ʝʩʪʝʩʪʚʝʥʥʳʭ 
ʢʠʣʣʝʨʦʚ (NK), ʘʥʪʠʛʝʥʩʧʝʮʠʬʠʯʝʩʢʠʭ 
ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʠ ʚʳʩʚʦ-
ʙʦʞʜʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʮʠʪʦʢʠʥʦʚ ʰʪʘʤʤ-
ʩʧʝʮʠʬʠʯʥʳʤ ʠ ʜʦʟʦʟʘʚʠʩʠʤʳʤ ʦʙʨʘʟʦʤ 
[7, 8]. ʀʤʤʫʥʥʳʝ ʠʣʠ ʵʧʠʪʝʣʠʘʣʴʥʳʝ 
ʢʣʝʪʢʠ ʤʦʛʫʪ ʵʢʩʧʨʝʩʩʠʨʦʚʘʪʴ ʨʷʜ ʨʝʮʝʧ-
ʪʦʨʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ (PRR). ʊʠ-
ʧʠʯʥʳʝ PRR ʩʦʩʪʦʷʪ ʠʟ Toll-ʧʦʜʦʙʥʳʭ 
ʨʝʮʝʧʪʦʨʦʚ (TLR), ʨʝʮʝʧʪʦʨʦʚ, ʧʦʜʦʙʥʳʭ 
ʛʝʥʫ I, ʠʥʜʫʮʠʨʫʝʤʦʤʫ ʨʝʪʠʥʦʝʚʦʡ ʢʠʩʣʦ-
ʪʦʡ (RLR), ʨʝʮʝʧʪʦʨʦʚ, ʧʦʜʦʙʥʳʭ ʜʦʤʝʥʫ 
ʦʣʠʛʦʤʝʨʠʟʘʮʠʠ ʥʫʢʣʝʦʪʠʜʦʚ (NOD) 
(NLR), ʠ ʨʝʮʝʧʪʦʨʦʚ ʣʝʢʪʠʥʦʚ ʉ-ʪʠʧʘ. 
ʄʦʣʝʢʫʣʷʨʥʳʝ ʧʘʪʪʝʨʥʳ ʧʨʦʙʠʦʪʠʢʦʚ, 
ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʧʘʪʦʛʝʥʘʤʠ (PAMPs), 
ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ PRR, ʠʥʠʮʠʠʨʫʷ ʩʦʦʪ-
ʚʝʪʩʪʚʫʶʱʠʝ ʩʠʛʥʘʣʴʥʳʝ ʧʫʪʠ ʜʣʷ ʵʢʩ-
ʧʨʝʩʩʠʠ ʨʘʟʣʠʯʥʳʭ ʛʝʥʦʚ ʠ ʧʦʩʣʝʜʫʶʱʝʡ 
ʚʳʨʘʙʦʪʢʠ ʠʤʤʫʥʥʳʭ ʤʝʜʠʘʪʦʨʦʚ, ʢʦʪʦ-
ʨʳʝ ʧʦʤʦʛʘʶʪ ʭʦʟʷʝʚʘʤ ʧʨʦʪʠʚʦʜʝʡʩʪʚʦ-
ʚʘʪʴ ʧʘʪʦʛʝʥʥʳʤ ʠʥʬʝʢʮʠʷʤ. ʇʦʤʠʤʦ 
ʵʪʠʭ ʠʤʤʫʥʦʨʝʘʙʠʣʠʪʠʨʫʶʱʠʭ ʵʬʬʝʢʪʦʚ, 
ʧʨʦʙʠʦʪʠʢʠ ʪʘʢʞʝ ʦʢʘʟʳʚʘʶʪ ʜʨʫʛʠʝ 
ʫʢʨʝʧʣʷʶʱʠʝ ʟʜʦʨʦʚʴʝ ʵʬʬʝʢʪʳ ʥʘ ʭʦʟʷ-
ʝʚ. ʄʝʩʪʥʘʷ ʤʠʢʨʦʙʠʦʪʘ ʦʙʣʘʜʘʝʪ ʨʘʟʣʠʯ-
ʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʧʨʦʩʪʠ-
ʨʘʶʱʝʡʩʷ ʦʪ ʘʥʘʙʦʣʠʟʤʘ ʜʦ ʢʘʪʘʙʦʣʠʟʤʘ 
ʢʨʫʧʥʳʭ ʤʦʣʝʢʫʣ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʣʘʛʦ-
ʪʚʦʨʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʟʜʦʨʦʚʴʝ ʭʦʟʷʠ-
ʥʘ, ʘ ʪʘʢʞʝ ʥʘ ʩʘʤʫ ʤʠʢʨʦʙʠʦʪʫ. ʄʠʢʨʦ-
ʬʣʦʨʘ ʢʠʰʝʯʥʠʢʘ ʤʦʞʝʪ ʬʝʨʤʝʥʪʠʨʦʚʘʪʴ 
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ʵʥʜʦʛʝʥʥʫʶ ʩʣʠʟʴ ʠ ʥʝʧʝʨʝʚʘʨʠʚʘʝʤʳʝ 
ʦʩʪʘʪʢʠ ʧʠʱʠ, ʘ ʪʘʢʞʝ ʚʳʨʘʙʘʪʳʚʘʪʴ ʚʠ-
ʪʘʤʠʥʳ, ʪʘʢʠʝ ʢʘʢ ʚʠʪʘʤʠʥ ʂ ʠ ɺ [9]. ɺ 
ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʨʠʪʘʥʩʢʠʝ ʫʯʝʥʳʝ 
ʜʦʢʘʟʘʣʠ, ʯʪʦ ʚʝʛʝʪʘʪʠʚʥʳʝ ʢʣʝʪʢʠ B. sub-
tilis ʤʦʛʫʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʵʢʩʧʨʝʩʩʠʶ 
ʛʝʥʦʚ toll-ʧʦʜʦʙʥʦʛʦ ʨʝʮʝʧʪʦʨʘ (TLR) ʜʣʷ 
TLR2 ʠ TLR4. ʆʜʥʘʢʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʩʧʦ-
ʨʳ ʥʝ ʤʦʛʫʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʥʠ ʪʦ, ʥʠ ʜʨʫ-
ʛʦʝ ʠ ʜʦʣʞʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʜʨʫ-
ʛʠʤ TLR ʠ ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʤʝʭʘʥʠʟʤʘ 
ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʘʢʪʠʚʘʮʠʠ ʚʨʦʞʜʝʥʥʦʛʦ 
ʠʤʤʫʥʠʪʝʪʘ [10]. 
ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʧʦʢʘ-

ʟʘʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʠʥʚʘʟʠʚʥʦʩʪʠ ʤʠʢʨʦʦʨ-
ʛʘʥʠʟʤʦʚ ʨʦʜʘ Bacillus ̫ ʚʣʷʝʪʩʷ ʚʘʞʥʳʤ, 
ʥʦ ʥʝ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶ-
ʱʠʤ ʠʭ ʠʤʤʫʥʦʛʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʘ ʪʘʢ-
ʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʤʠʤʦ B.subtilis ʜʣʷ 
ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ 
ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʳ ʚʠʜʳ B. halotol-
erans.  
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʦʩʫʱʝʩʪʚʠʪʴ ʧʦ-

ʠʩʢ ʵʥʪʝʨʦʠʥʚʘʟʠʚʥʳʭ ʰʪʘʤʤʦʚ ʤʠʢʨʦʦʨ-
ʛʘʥʠʟʤʦʚ ʨʦʜʘ Bacillus ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 
ʥʘʠʙʦʣʴʰʫʶ ʩʪʠʤʫʣʷʮʠʶ ʛʫʤʦʨʘʣʴʥʦʛʦ 
ʘʥʪʠʛʝʥʘ ʚ ʦʪʥʦʰʝʥʠʠ ʘʫʪʦʘʥʪʠʛʝʥʦʚ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʀʩʧʦʣʴʟʫʝʤʳʝ ʰʪʘʤʤʳ ʠ ʩʨʝʜʳ 
 ʀʩʧʦʣʴʟʫʝʤʳʝ ʰʪʘʤʤʳ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ ʨʦʜʘ Bacillus ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʣ-
ʣʝʢʮʠʝʡ ʢʫʣʴʪʫʨ ʣʘʙʦʨʘʪʦʨʠʠ ʬʘʨʤʘʢʦʛʝ-
ʥʦʤʠʢʠ ʀʍɹʌʄ ʉʆ ʈɸʅ ʠ ʆʆʆ 
çʉʠʙɸʌè. ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʢʫʣʴʪʫʨ ʧʨʦ-
ʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ 16S ʨʠ-
ʙʦʩʦʤʘʣʴʥʦʡ ʈʅʂ ʧʦ ʉʝʥʛʝʨʫ. 
ʕʢʩʧʝʨʠʤʝʥʪʳ ʥʘ ʞʠʚʦʪʥʳʭ 
 ʐʪʘʤʤʳ ʪʝʩʪʠʨʦʚʘʣʠ ʥʘ ʠʤʤʫʥʦʛʝʥ-

ʥʦʩʪʴ in vivo  ʥʘ ʧʝʨʝʧʝʣʘʭ Coturnix 
coturnix ʧʦʨʦʜʳ ʊʝʭʘʩ ʚ ʚʦʟʨʘʩʪʝ 14 ʩʫ-
ʪʦʢ. ʇʪʠʮ ʨʘʟʜʝʣʠʣʠ ʥʘ 5 ʦʧʳʪʥʳʭ ʛʨʫʧʧ 
ʠ 1 ʢʦʥʪʨʦʣʴʥʫʶ, ʧʦ 7 ʦʩʦʙʝʡ ʚ ʢʘʞʜʦʡ. 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʛʨʫʧʧʘʤ ʧʝʨʦʨʘʣʴʥʦ 
ʚʚʦʜʠʣʠ ʧʦ 200 ʤʢʣ ʠʩʩʣʝʜʫʝʤʳʭ ʢʫʣʴʪʫʨ 
ʪʨʝʭʢʨʘʪʥʦ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ ʥʝʜʝʣʶ, ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʧʦ 200 ʤʢʣ ʚʦʜʳ, ʟʘʪʝʤ 
ʧʨʦʚʦʜʠʣʠ ʚʟʷʪʠʝ ʢʨʦʚʠ ʜʣʷ ʩʝʨʦʣʦʛʠʯʝ-
ʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɽʞʝʥʝʜʝʣʴʥʦ ʧʨʦʚʦ-
ʜʠʣʠ ʚʟʚʝʰʠʚʘʥʠʝ ʧʪʠʮʳ. 
ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʵʥʪʝʨʦʠʥʚʘʟʠʚʥʳʭ 

ʰʪʘʤʤʦʚ ʥʘ ʠʥʜʫʢʮʠʶ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴ-
ʥʳʭ ʩʜʚʠʛʦʚ ʚ ʩʪʝʥʢʝ ʢʠʰʝʯʥʠʢʘ 
(ʫʢʦʨʦʯʝʥʠʝ ʢʠʰʝʯʥʳʭ ʚʦʨʩʠʥʦʢ Intesti-
num jejunum) ʫ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ 
ʧʨʦʚʦʜʠʣʠ ʥʘ ʤʳʰʘʭ ICR (CD-1), ʢʦʪʦ-
ʨʳʭ ʜʝʣʠʣʠ ʥʘ ʦʜʥʫ ʦʧʳʪʥʫʶ ʛʨʫʧʧʫ ʠ 
ʦʜʥʫ ʢʦʥʪʨʦʣʴʥʫʶ, ʧʦ 8 ʦʩʦʙʝʡ ʚ ʢʘʞʜʦʡ. 
ʆʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʝʨʚʳʝ ʜʚʦʝ ʩʫʪʦʢ ʚʳʧʘ-
ʠʚʘʣʠ 100 ʤʢʣ ʩʫʩʧʝʥʟʠʠ ʙʘʢʪʝʨʠʡ, ʦʪʥʦ-
ʩʷʱʠʭʩʷ ʢ ʰʪʘʤʤʫ ˉ5.6 B.halotolerans. 
ʅʘ 6-ʦʡ ʠ 7-ʦʡ ʜʥʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʚʪʦʨʷ-
ʣʠ ʚʳʧʘʠʚʘʥʠʝ, ʥʘ 8-ʦʡ ʜʝʥʴ ʚʳʚʦʜʠʣʠ 
ʞʠʚʦʪʥʳʭ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ. 
ʇʦ ʦʢʦʥʯʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʞʠʚʦʪ-

ʥʳʭ ʧʦʜʚʝʨʛʘʣʠ ʵʚʪʘʥʘʟʠʠ ʠ ʩ ʩʦʙʣʶʜʝʥʠ-
ʝʤ ʧʨʘʚʠʣ ʘʩʝʧʪʠʢʠ ʧʨʦʠʟʚʦʜʠʣʠ ʦʪʙʦʨ 
ʧʨʦʙ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʜʣʷ 
ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʈʘʙʦʪʘ ʩ ʣʘʙʦ-
ʨʘʪʦʨʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝ-
ʥʘ ʩʦʛʣʘʩʥʦ ʨʫʢʦʚʦʜʩʪʚʫ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 
ʠ ʫʭʦʜʫ ʟʘ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʞʠʚʦʪʥʳʤʠ 
ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʦ ʟʘʱʠʪʝ ʧʦʟʚʦ-
ʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 
ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʚ ʜʨʫʛʠʭ ʥʘʫʯʥʳʭ ʮʝʣʷʭ.  
ʉʢʨʠʥʠʥʛ ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ ʠ ʠʥʚʘʟʠʚ-

ʥʦʩʪʠ ʢʫʣʴʪʫʨ 
ʅʘʧʨʷʞʝʥʥʦʩʪʴ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠ-

ʪʝʪʘ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʠʤʤʫʥʦʬʣʫʦ-
ʨʝʩʮʝʥʪʥʦʡ ʨʝʘʢʮʠʠ ʘʛʛʣʶʪʠʥʘʮʠʠ (ʀʈɸ) 
ʠʩʩʣʝʜʫʝʤʳʭ ʵʥʪʝʨʦʠʥʚʘʟʠʚʥʳʭ ʙʘʢʪʝ-
ʨʠʡ. ɺ ʨʘʩʪʠʪʨʦʚʘʥʥʳʝ ʚ ʣʫʥʢʘʭ ʤʠʢʨʦʧ-
ʣʘʥʰʝʪʘ ʩ V ï ʦʙʨʘʟʥʳʤ ʜʥʦʤ  ʩʳʚʦʨʦʪʢʠ 
ʢʨʦʚʠ ʰʘʛʦʤ 1:2 ʚʥʦʩʠʣʠ ʠʥʘʢʪʠʚʠʨʦʚʘʥ-
ʥʳʝ ʥʘʛʨʝʚʘʥʠʝʤ ʧʨʠ 65 Áʉ ʠ ʦʢʨʘʰʝʥʥʳʝ 
ʘʢʨʠʜʠʥʦʚʳʤ ʦʨʘʥʞʝʚʳʤ ʙʘʢʪʝʨʠʠ, ʠʥʢʫ-
ʙʠʨʦʚʘʣʠ 16 ʯʘʩʦʚ ʧʨʠ 37 Áʉ, ʧʦʩʣʝ ʯʝʛʦ 
ʦʮʝʥʠʚʘʣʠ ʩʚʝʪʠʤʦʩʪʴ ʘʫʪʦʣʦʛʠʯʥʳʭ ʆ 
ʘʥʪʠʛʝʥʦʚ (ʦʙʨʘʟʦʚʘʥʠʝ ʪ.ʥ. ʟʦʥʪʠʢʦʚ) ʥʘ 
ʪʨʘʥʩʠʣʣʶʤʠʥʘʪʦʨʝ GelDoc BioRad. ʇʦ-
ʩʣʝʜʥʠʡ ʟʦʥʪʠʢ ʷʚʣʷʝʪʩʷ ʪʠʪʨʦʤ ʘʥʪʠʪʝʣ, 
ʩʚʷʟʘʚʰʠʭʩʷ ʩ ʆ ʘʥʪʠʛʝʥʦʤ ʚʚʦʜʠʤʳʭ 
ʙʘʢʪʝʨʠʡ.  
ɼʣʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʳʩʦ-

ʪʳ ʢʠʰʝʯʥʳʭ ʚʦʨʩʠʥʦʢ ʠ ʛʣʫʙʠʥʳ ʢʨʠʧʪ 
ʢʫʩʦʯʢʠ ʪʦʱʝʡ ʢʠʰʢʠ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10% 
ʟʘʙʫʬʝʨʝʥʥʦʤ ʬʦʨʤʘʣʠʥʝ. ʇʨʦʚʦʜʠʣʠ 
ʜʠʬʬʫʟʠʦʥʥʳʡ ʣʶʤʠʥʝʩʮʝʥʪʥʦ ʤʠʢʨʦ-
ʩʢʦʧʠʯʝʩʢʠʡ ʘʥʘʣʠʟ DLMA. ʂʫʩʦʯʢʠ ʢʠ-
ʰʝʯʥʠʢʘ ʨʘʟʨʝʟʘʣʠ ʥʘ ʨʦʚʥʳʝ ʧʣʘʩʪʠʥʳ ʠ 
ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ ʦʢʨʘʰʠʚʘʣʠ Hoechst 
33258 ʠ 0,001% ʨʘʩʪʚʦʨʦʤ ʵʦʟʠʥʘ ʂ, ʧʨʦ-
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ʤʳʚʘʣʠ ʚ 20 ʢʨʘʪʥʦʤ ʦʙʲʝʤʝ ʜʠʩʪʠʣʣʠʨʦ-
ʚʘʥʥʦʡ ʚʦʜʳ ʠ ʧʨʦʚʦʜʠʣʠ ʣʶʤʠʥʝʩʮʝʥʪ-
ʥʫʶ ʤʠʢʨʦʩʢʦʧʠʶ ʪʦʥʢʦʛʦ ʦʢʨʘʰʝʥʥʦʛʦ 
ʩʣʦʷ ʢʣʝʪʦʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʠʟʠʩʪʦʡ  ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʤʠʢ-
ʨʦʩʢʦʧʘ Imager D1 (çZeissè, ɻʝʨʤʘʥʠʷ) ʠ 
ʇʆ AxioVision (çZeissè, ɻʝʨʤʘʥʠʷ).   
ɸʥʪʘʛʦʥʠʩʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʦʮʝʥʠ-

ʚʘʣʠ ʚ ʪʝʩʪʘʭ ʧʦ ʩʦʢʫʣʴʪʠʚʠʨʦʚʘʥʠʶ ʙʘʢ-
ʪʝʨʠʡ ʩ ʢʫʣʴʪʫʨʘʤʠ E.coli. ʇʦʜʘʚʣʝʥʠʝ 
E.coli ʜʝʡʩʪʚʠʝʤ ʰʪʘʤʤʦʚ Bacillus spp. 
ʚʳʷʚʣʷʣʠ ʥʘ ʩʝʣʝʢʪʠʚʥʦʡ ʩʨʝʜʝ SDS ʙʫʣʴ-
ʦʥ (ʝʩʣʠ ʣʫʥʢʘ ʧʨʠʥʠʤʘʣʘ ʞʝʣʪʳʡ ʮʚʝʪ ï 
ʦʪʤʝʯʘʣʦʩʴ ʦʪʩʫʪʩʪʚʠʝ ʘʥʪʘʛʦʥʠʩʪʠʯʝ-
ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʟʝʣʝʥʳʡ ï ʘʢʪʠʚʥʦʩʪʴ 
ʝʩʪʴ). ɼʅʂʘʟʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʦʮʝʥʠʚʘʣʠ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʦʢʦʣʘʜʥʦʛʦ ʘʛʘʨʘ ʩ 
ɼʅʂ ʠ ʘʢʨʠʜʠʥʦʚʳʤ ʦʨʘʥʞʝʚʳʤ, ʚʠʟʫʘ-
ʣʠʟʠʟʠʨʫʷ ɼʅʂʘʟʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦ ʩʥʠ-
ʞʝʥʠʶ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ɼʅʂ ʚʦʢʨʫʛ ʢʫʣʴ-
ʪʫʨ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʢʘʥʘʤʠʮʠʥʫ ʦʮʝʥʠʚʘ-
ʣʠ ʧʦʩʝʚʦʤ ʥʘ LB ʘʛʘʨ ʩ ʢʘʥʘʤʠʮʠʥʦʤ (50 

ʤʢʛ/ʤʣ). ɻʣʶʢʫʨʦʥʠʜʘʟʥʫʶ ʠ ʛʘʣʘʢʪʦʟʠ-
ʜʘʟʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚʳʷʚʣʷʣʠ ʥʘ ʩʨʝʜʝ 
Uriselect4 (çBioRadè, ʉʐɸ), ʫʪʠʣʠʟʘʮʠʶ 
ʩʘʭʘʨʦʚ ʠʟʫʯʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪ-
ʩʪʨʠʧʦʚ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ APIÈ. ʉʦ-
ʛʣʘʩʥʦ ʆʌʉ.1.7.2.0012.15. ʥʘʣʠʯʠʝ Ŭ ʠ ɓ 
ʛʝʤʦʣʠʟʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦʩʝʚʦʤ ʥʘ ʢʨʦʚʷ-
ʥʦʡ ʘʛʘʨ. ʇʘʪʦʛʝʥʥʦʩʪʴ ʦʮʝʥʠʚʘʣʠ ʧʦ-
ʩʨʝʜʩʪʚʦʤ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦʛʦ ʠ ʧʝʨʦ-
ʨʘʣʴʥʦʛʦ ʚʚʝʜʝʥʠʷ ʩʫʩʧʝʥʟʠʡ ʙʘʢʪʝʨʠʡ ʚ 
ʜʦʟʝ 107 ʂʆɽ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʙʦʪʘʣʠ ʩ 
ʥʝʧʘʪʦʛʝʥʥʳʤʠ ʰʪʘʤʤʘʤʠ.  
ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 
ɼʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠ ʤʝʪʦʜʘʤʠ ʚʘʨʠ-

ʘʮʠʦʥʥʦʡ ʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠ-
ʢʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʇʆ GraphPad Prism 
10. ʅʦʨʤʘʣʴʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʮʝʥʠ-
ʚʘʣʠ ʧʦ ʤʝʪʦʜʫ ʐʘʧʠʨʦ-ʋʠʣʢʘ, ʩʪʘʪʠʩʪʠ-
ʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ ʦʮʝʥʠʚʘʣʠ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ 
ʠʣʠ ʧʦ ʤʝʪʦʜʫ ʄʘʥʥʘ-ʋʠʪʥʠ ʧʨʠ ʟʘʜʘʥ-
ʥʳʭ ʫʨʦʚʥʷʭ ʟʥʘʯʠʤʦʩʪʠ p<0.05 ʠ p<0.01. 

ʊʘʙʣʠʮʘ 1 ï ʐʪʘʤʤʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʚʠʜʘ 

ˉ  ʐʪʘʤʤʘ 

Sequence ID 
(ʬʨʘʛʤʝʥʪ ʛʝʥʘ 
16S ʨʠʙʦʩʦʤʘʣʴ-
ʥʦʡ ʈʅʂ) 

ʀʩʪʦʯʥʠʢ ʠ ʜʘʪʘ ʠʟʦʣʷʮʠʠ 

B.subtilis 2.1 OR668699 19.05.2022 ʧʝʯʝʥʴ ʤʳʰʠ 

B.halotolerans 5.6 OR668701 27.10.21 ʩʫʭʘʷ ʧʦʯʚʘ ɸʣʪʘʷ 

B.subtilis 3.1ʇ OR668695 19.05.2022 ʧʝʯʝʥʴ ʤʳʰʠ 

B.atrophaeus ɺ.ʘ. OR668700 26.05.2015 ʢʠʰʝʯʥʠʢ ʢʫʨʠʮʳ 

B.subtilis 19  OR668697 
20.10.2011 ʰʪʘʤʤ ʧʨʦʜʫʮʝʥʪ ʧʨʦʪʝʘʟ 

(ʨʘʩʪʠʪʝʣʴʥʘʷ ʙʠʦʤʘʩʩʘ) 

ʈɽɿʋʃʔʊɸʊʓ/ RESULTS 
ʀʩʩʣʝʜʫʝʤʳʝ ʚ ʦʧʳʪʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ 

ʢʫʣʴʪʫʨʳ ʙʳʣʠ ʦʧʠʩʘʥʳ ʧʦ ʥʝʩʢʦʣʴʢʠʤ 
ʢʨʠʪʝʨʠʷʤ. ɸʥʘʣʠʟ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ, 
ʛʝʤʦʣʠʪʠʯʝʩʢʦʡ ʠ ɼʅʂʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʝʡ 
ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʰʪʘʤʤʳ, ʩʧʦʩʦʙʥʳʝ 
ʧʨʦʪʠʚʦʜʝʡʩʪʚʦʚʘʪʴ ʧʘʪʦʛʝʥʥʳʤ ʠ ʫʩʣʦʚ-
ʥʦ-ʧʘʪʦʛʝʥʥʳʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ. ʂ ʥʠʤ 
ʦʪʥʦʩʠʣʠʩʴ B.subtilis ˉ2.1, B.subtilis 
ˉ3.1ʇ, B.subtilis ˉ19, B.halotolerans 
ˉ5.6. ʊʘʢʞʝ, ʙʳʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʟʫʯʝ-
ʥʳ ʠʤʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 
ʧʨʠʤʝʥʝʥʠʷ ʰʪʘʤʤʦʚ, ʥʝ ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʚʠʜʫ B.subtilis. ɺ ʯʘʩʪʥʦʩʪʠ B.halotolerans 
ʦʙʣʘʜʘʣ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʚʦʟʤʦʞʥʦʛʦ 
ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ 
ʧʨʝʧʘʨʘʪʘ (ʊʘʙʣʠʮʘ 2) ʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ 
ʦʪʩʫʪʩʪʚʠʝʤ ʬʘʢʪʦʨʦʚ ʧʘʪʦʛʝʥʥʦʩʪʠ 
(ʪʘʢʠʭ ʢʘʢ ʛʝʤʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ). ɺ 
ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʪʩʫʪʩʪʚʫʶʪ ʜʘʥʥʳʝ 
ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʵʪʦʛʦ 
ʚʠʜʘ ʚ ʩʦʩʪʘʚʝ ʧʨʦʙʠʦʪʠʢʦʚ ʠ ʥʝʦʙʭʦʜʠ-
ʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʝʛʦ 
ʠʟʫʯʝʥʠʶ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤʤʝʨʯʝʩʢʦʛʦ 
ʧʨʦʜʫʢʪʘ ʩ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ.  
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ʊʘʙʣʠʮʘ 2 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʰʪʘʤʤʦʚ  
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʦʜʘ Bacillus 

ˉ 
ʐʪʘʤ
ʤʘ 

ɺʠʜ ʤʠʢʨʦʦʨ-
ʛʘʥʠʟʤʘ 

ɻʝʤʦʣʠʪʠ-
ʯʝʩʢʘʷ 
ʘʢʪʠʚʥʦʩ-
ʪ ɹ

ɼʅʂʘʟʥʘʷ 
ʘʢʪʠʚʥʦʩ-ʪ ɹ

ʏʫʚʩʪʚʠʪʝʣʴ-
ʥʦʩʪʴ ʢ ʢʘʥʘ-
ʤʠʮʠʥʫ 

ɻʘʣʘʢʪʦʟʠʜʘ-
ʟʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ 

ɸʥʪʘʛʦʥʠʩ-
ʪʠʯʝʩʢʘʷ ʘʢ-
ʪʠʚʥʦʩʪʴ 

2.1 B.subtilis  - -  +  +  -  

5.6 B.halotolerans - - + + + 

3.1ʇ B.subtilis - - + + + 

B.a. B.atrophaeus + + + + + 

19 B.subtilis - - + + - 

ʈʠʩʫʥʦʢ 1 ï ɼʣʠʥʘ ʢʠʰʝʯʥʳʭ ʚʦʨʩʠʥʦʢ 
Intestinum jejunum, ʤʢʤ (**-p<0.01, *-

p<0.05, meanÑSD).  

ʈʠʩʫʥʦʢ 2 ï ʂʦʵʬʬʠʮʠʝʥʪ ʤʘʩʩʳ ʧʝʯʝʥʠ (ɸ) ʠ ʩʝʣʝʟʝʥʢʠ (ɹ) ʢ ʤʘʩʩʝ ʪʝʣʘ ʞʠʚʦʪʥʳʭ, 
ʤʛ (**-p<0.01, meanÑSD). 

ɹ ɸ 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʥʦʨʤʦʬʣʦʨʳ ʢʠʰʝʯ-
ʥʠʢʘ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ 
ʠʤʤʫʥʦʛʝʥʥʦʩʪʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʜ ʜʝʡ-
ʩʪʚʠʝʤ ʧʨʦʙʠʦʪʠʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʨʝʛʫʣʷ-
ʮʠʷ ʩʦʟʨʝʚʘʥʠʷ ʣʠʤʬʦʠʜʥʦʛʦ ʘʧʧʘʨʘʪʘ 
ʢʠʰʝʯʥʠʢʘ ʠ ʛʝʥʝʨʘʣʠʟʘʮʠʷ ʠʤʤʫʥʥʦʛʦ 
ʦʪʚʝʪʘ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 
ʠʟʤʝʥʝʥʠʝ ʜʣʠʥʳ ʚʦʨʩʠʥʦʢ Intestinum 
jejunum ʚ ʦʪʚʝʪ ʥʘ ʚʚʝʜʝʥʠʝ ʰʪʘʤʤʦʚ ʠʩ-

ʩʣʝʜʫʝʤʳʭ ʢʫʣʴʪʫʨ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʜʥʦ-
ʬʘʢʪʦʨʥʦʛʦ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʜʠʩʧʝʨ-
ʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʂʨʫʩʢʘʣʘ-ʋʦʣʣʠʩʘ ʩʣʝ-
ʜʫʝʪ, ʯʪʦ ʰʪʘʤʤʳ Bacillus spp. ʧʦ-
ʨʘʟʥʦʤʫ ʚʣʠʷʶʪ ʥʘ ʜʣʠʥʫ ʚʦʨʩʠʥʦʢ Intes-
tinum jejunum ʧʝʨʝʧʝʣʦʚ Coturnix coturnix 
(p<0.01). ʉʨʘʚʥʝʥʠʝ ʧʦ ʢʨʠʪʝʨʠʶ ʄʘʥʥʘ-
ʋʠʪʥʠ ʧʦʢʘʟʘʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ 
ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʚʦʨʩʠʥʦʢ (p<0.05) ʧʨʠ 
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ʧʝʨʦʨʘʣʴʥʦʤ ʚʚʝʜʝʥʠʝ ʰʪʘʤʤʘ 
B.halotolerans  ̄ 5.6 (ʈʠʩʫʥʦʢ 1). ʈʦʩʪ 
ʢʠʰʝʯʥʳʭ ʚʦʨʩʠʥʦʢ ʠ ʫʩʠʣʝʥʥʘʷ ʧʨʦʣʠ-
ʬʝʨʘʮʠʷ ʵʥʪʝʨʦʮʠʪʦʚ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ 
ʥʘ ʢʨʦʚʦʪʦʢ ʚ ʩʣʠʟʠʩʪʦʡ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝ-
ʯʠʚʘʶʪ ʨʝʛʫʣʷʮʠʶ ʤʥʦʛʠʭ ʤʝʪʘʙʦʣʠʯʝ-
ʩʢʠʭ ʠ ʩʠʛʥʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ɾʂʊ. ʋʚʝ-
ʣʠʯʝʥʠʝ ʜʣʠʥʳ ʚʦʨʩʠʥʦʢ ʫ Coturnix 
coturnix ʥʘ ʬʦʥʝ ʧʨʠʝʤʘ B.halotolerans 
ˉ5.6 ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʙʦʣʴʰʝʡ 
ʧʦʚʝʨʭʥʦʩʪʠ ʚʩʘʩʳʚʘʥʠʷ ʟʘʩʯʝʪ ʫʚʝʣʠʯʝ-
ʥʠʷ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʚʦʨʩʠʥʢʠ, ʯʪʦ ʜʝʣʘʝʪ 
ʝʛʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʙʠʦʪʠ-
ʯʝʩʢʦʛʦ ʰʪʘʤʤʘ.  
ɼʣʷ ʛʨʫʧʧ 5.6 ʠ 3.1ʇ ʟʥʘʯʝʥʠʷ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ ʤʘʩʩʳ ʧʝʯʝʥʠ ʢ ʤʘʩʩʝ ʪʝʣʘ ʞʠ-
ʚʦʪʥʳʭ ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʤʳʤʠ ʦʪʥʦʩʠʪʝʣʴ-
ʥʦ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦ ʢʨʠʪʝʨʠʶ 
ʄʘʥʥʘ-ʋʠʪʥʠ. ʆʩʪʘʣʴʥʳʝ ʛʨʫʧʧʳ ʥʘʭʦ-
ʜʷʪʩʷ ʚ ʟʦʥʝ ʥʝʟʥʘʯʠʤʦʩʪʠ. ʂʦʵʬʬʠʮʠʝʥʪ 
ʤʘʩʩʳ ʩʝʣʝʟʝʥʢʠ ʢ ʤʘʩʩʝ ʪʝʣʘ ʞʠʚʦʪʥʳʭ ʫ 
ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ 
ʥʝʟʥʘʯʠʤʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʳʭ 
ʛʨʫʧʧ (ʈʠʩʫʥʦʢ 2). 
ʊʘʢʞʝ, ʘʥʘʣʠʟ ʂʨʫʩʢʘʣʘ-ʋʦʣʣʠʩʘ ʚʳ-

ʷʚʠʣ ʥʝʦʜʠʥʘʢʦʚʦʝ ʚʣʠʷʥʠʝ ʰʪʘʤʤʦʚ Ba-
cillus spp. ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʘʥʪʠʪʝʣ ʫ 
Coturnix coturnix (p<0.0001). ʉʨʘʚʥʝʥʠʝ 
ʧʦ ʊ-ʢʨʠʪʝʨʠʶ ʋʠʣʢʦʢʩʦʥʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ 
ʧʝʨʦʨʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʰʪʘʤʤʦʚ B.subtilis 
ˉ3.1ʇ ʠ B.atrophaeus ʧʨʠʚʦʜʠʪ ʢ ʩʪʘʪʠ-
ʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʪʠʪʨʘ 
ʘʥʪʠʪʝʣ. ʇʨʠ ʵʪʦʤ B.subtilis ̄ 3.1ʇ ʠ 

B.halotolerans ˉ5.6 ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 
ʙʦʣʴʰʝʡ ʜʠʩʧʝʨʩʠʝʡ ʪʠʪʨʦʚ ʘʥʪʠʪʝʣ ʠ 
ʚʳʟʳʚʘʣʠ ʦʙʨʘʟʦʚʘʥʠʝ ʘʥʪʠʪʝʣ ʢ ʩʦʙ-
ʩʪʚʝʥʥʳʤ ʆ-ʘʥʪʠʛʝʥʘʤ (ʫ ʠʥʪʘʢʪʥʳʭ ʦʩʦ-
ʙʝʡ  ʘʥʪʠʪʝʣʘ ʢ ʵʪʠʤ ʙʘʢʪʝʨʠʷʤ ʦʪʩʫʪ-
ʩʪʚʦʚʘʣʠ).  ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʦ, ʯʪʦ 
ʥʘʣʠʯʠʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʠʥʚʘ-
ʟʠʚʥʦʩʪʠ ʫ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʦʜʘ Bacil-
lus, ʥʝ ʦʪʥʝʩʝʥʥʳʭ ʢ ʚʠʜʘʤ B.subtilis ʠ 
B.atrophaeus, ʤʦʛʣʦ ʥʝ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ 
ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʥʪʠʪʝʣ. ʊ.ʝ. ʧʦʷʚʣʝʥʠʝ 
ʙʘʮʠʣʣ ʚ ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʭ ʦʨʛʘʥʘʭ ʥʝ 
ʦʙʷʟʘʪʝʣʴʥʦ ʩʪʠʤʫʣʠʨʦʚʘʣʦ ʛʫʤʦʨʘʣʴʥʳʡ 
ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ. B. subtilis ʭʘʨʘʢʪʝʨʠʟʫ-
ʝʪʩʷ ʥʘʣʠʯʠʝʤ ʠʥʚʘʟʠʚʥʦʩʪʠ ʫ ʤʥʦʛʠʭ 
ʰʪʘʤʤʦʚ ʵʪʦʛʦ ʚʠʜʘ, ʯʪʦ ʪʘʢʞʝ ʧʦʜʪʚʝʨ-
ʞʜʘʝʪʩʷ ʥʘʰʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. ʇʦ 
ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʠʤʝʥʥʦ ʵʪʦ ʩʚʦʡʩʪʚʦ 
ʚʠʜʘ - ʦʩʥʦʚʥʦʡ ʬʘʢʪʦʨ, ʦʧʨʝʜʝʣʷʶʱʠʡ 
ʙʦʣʴʰʠʥʩʪʚʦ ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʭ 
ʵʬʬʝʢʪʦʚ ʧʨʦʙʠʦʪʠʢʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʤʠʢ-
ʨʦʦʨʛʘʥʠʟʤʳ ʜʘʥʥʦʛʦ ʚʠʜʘ. ʂʨʦʤʝ ʪʦʛʦ, 
ʵʪʘ ʞʝ ʦʩʦʙʝʥʥʦʩʪʴ ʧʦʣʝʟʥʘ ʠ ʜʣʷ ʪʨʘʥʩ-
ʧʦʨʪʠʨʦʚʢʠ ʚʘʢʮʠʥʥʳʭ ʘʥʪʠʛʝʥʦʚ ʯʝʨʝʟ 
ʩʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ. ʆʜʥʘʢʦ ʥʘʰʠ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʤʤʫʥʦʛʝʥʥʦʩʪʴ ʠ 
ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʦʜʦʣʝʚʘʪʴ ʧʠʱʝʚʫʶ ʪʦʣʝ-
ʨʘʥʪʥʦʩʪʴ ʠʤʝʥʥʦ ʫ B. subtilis ʦʙʫʩʣʦʚʣʝ-
ʥʘ ʥʝ ʪʦʣʴʢʦ ʠʥʚʘʟʠʚʥʦʩʪʴʶ. ʉʣʝʜʦʚʘ-
ʪʝʣʴʥʦ, ʩʫʱʝʩʪʚʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝ-
ʭʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʦʠʪ ʠʟʫʯʠʪʴ ʚ 
ʙʫʜʫʱʝʤ.  

ʈʠʩʫʥʦʢ 3 ï ʉʨʝʜʥʠʡ ʪʠʪʨ ʀʈɸ ʢ ʆ-ʘʥʪʠʛʝʥʘʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʦʜʘ Bacillus, ʩʦʦʪ-
ʚʝʪʩʪʚʫʶʱʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʛʨʫʧʧʘʤ (MeanÑSD, ****- p<0.0001). 
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ʈʠʩʫʥʦʢ 4 ï ʄʘʩʩʘ ʦʨʛʘʥʦʚ Mus musculus, ʤʛ (MeanÑSD). 

ʈʠʩʫʥʦʢ 5 ï ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʢʠʰʝʯʥʳʭ ʚʦʨʩʠʥʦʢ ʠ ʛʣʫʙʠʥʘ ʢʨʠʧʪ Mus musculus,  
ʤʢʤ (MeanÑSD). 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ 
ʘʥʘʣʠʟʘ ʧʦ ʄʘʥʥʫ-ʋʠʪʥʠ, ʧʨʠʤʝʥʝʥʠʝ 
ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʰʪʘʤʤʘ B. halotolerans 
ˉ5.6 ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʠʟʤʝ-
ʥʝʥʠʷʤ ʤʘʩʩʳ ʣʝʛʢʠʭ ʠ ʩʝʣʝʟʝʥʢʠ ʤʳʰʝʡ 
ICR (ʨ>0.05) ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʳ (ʈʠʩʫʥʦʢ 4). ʊʘʢʞʝ, ʧʝʨʦʨʘʣʴʥʦʝ 
ʚʚʝʜʝʥʠʝ B. halotolerans ̄ 5.6 ʥʝ ʚʣʠʷʣʦ 
ʥʘ ʜʣʠʥʫ ʢʠʰʝʯʥʳʭ ʚʦʨʩʠʥʦʢ ʠ ʛʣʫʙʠʥʫ 
ʢʨʠʧʪ Intestinum jejunum (p>0.05) ʫ ʤʳ-
ʰʝʡ ʣʠʥʠʠ ICR (ʈʠʩʫʥʦʢ 5), ʯʪʦ ʤʦʞʝʪ 
ʛʦʚʦʨʠʪʴ ʦ ʤʝʥʝʝ ʘʢʪʠʚʥʦʤ ʠʤʤʫʥʦʩʪʠʤʫ-
ʣʠʨʫʶʱʝʤ ʵʬʬʝʢʪʝ ʜʘʥʥʦʛʦ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʘ ʚ ʦʪʥʦʰʝʥʠʠ ʩʣʠʟʠʩʪʦʡ ʢʠʰʝʯʥʠʢʘ 
(ʚ ʦʪʣʠʯʠʝ ʦʪ B. subtilis). 
ɺʓɺʆɼʓ / CONCLUSION 
ʉʨʝʜʠ ʠʟʫʯʝʥʥʳʭ ʰʪʘʤʤʦʚ ʨʦʜʘ Ba-

cillus ʦʪʚʝʯʘʶʱʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲ-
ʷʚʣʷʝʤʳʤ ʢ ʧʨʦʙʠʦʪʠʯʝʩʢʠʤ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʘʤ, ʷʚʣʷʣʠʩʴ B.subtilis ˉ2.1, 
B.subtilis ˉ3.1ʇ, B.subtilis ˉ19, 
B.halotolerans ˉ5.6. ʐʪʘʤʤ ̄5.6 
B.halotolerans  ʧʨʠ ʧʝʨʦʨʘʣʴʥʦʤ ʚʚʝʜʝʥʠʠ 
ʧʨʠʚʦʜʠʣ ʢ ʫʜʣʠʥʝʥʠʶ ʢʠʰʝʯʥʳʭ ʚʦʨʩʠ-

ʥʦʢ ʚ 1,5 ʨʘʟʘ ʫ ʧʝʨʝʧʝʣʦʚ ʉoturnix 
coturnix (p<0.05), ʥʦ ʧʨʠ ʵʪʦʤ  ʥʝ ʦʢʘʟʳ-
ʚʘʣ ʚʣʠʷʥʠʷ ʥʘ ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ ʪʦ-
ʱʝʡ ʢʠʰʢʠ ʫ ʤʳʰʝʡ ICR (p>0.05).  ʅʝ ʚʩʝ 
ʠʟʫʯʝʥʥʳʝ ʥʘʤʠ ʰʪʘʤʤʳ B. subtilis, ʦʙʣʘ-
ʜʘʶʱʠʝ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʜʠʩʩʝʤʠʥʘʮʠʠ ʚʦ 
ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ ʧʨʠ ʧʝʨʦʨʘʣʴʥʦʤ ʚʚʝ-
ʜʝʥʠʠ, ʦʙʣʘʜʘʣʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʠʥʜʫʢ-
ʮʠʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ 
ʘʫʪʦʣʦʛʠʯʥʳʝ ʆ-ʘʥʪʠʛʝʥʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 
ʦʪʚʝʨʛʥʫʪʴ ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʳʤ 
ʠ ʝʜʠʥʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶ-
ʱʠʤ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ 
B. subtilis, ̫ ʚʣʷʝʪʩʷ ʠʥʚʘʟʠʚʥʦʩʪʴ. 
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ABSTRACT 
Studies of Bacillus microorganisms open 

up broad opportunities for the use of probi-
otic strains in various fields of biotechnolo-
gy. Bacillus microorganisms exhibit antial-
lergic and antioxidant effects, and produce 
antibacterial substances, bacteriocins and 
enzymes, which makes them promising for 
use as dietary supplements in agriculture and 
the food industry. Bacillus-based probiotics, 
especially in spore form, are resistant to ag-
gressive conditions and are able to activate a 
nonspecific cellular immune response. In our 
study, we evaluated 5 cultures of Bacillus 
microorganisms for the development of pro-
biotic drugs, with a focus on stimulating the 
humoral antigen response. The studies were 
conducted on Coturnix coturnix quails of the 
Texas breed (aged 14 days), the birds were 
divided into 5 experimental groups and 1 
control (n = 7), as well as on ICR mice (CD-
1), which were divided into one experi-
mental group and one control (n = 8). Antag-
onistic, hemolytic, galactosidase and DNase 
activities, as well as sensitivity to kanamy-
cin, were studied. Immunogenicity and inva-
siveness of cultures were screened by evalu-
ating sera in the immunofluorescence agglu-
tination reaction. The length of intestinal 
villi in experimental animals was deter-
mined, and organs were weighed to deter-
mine mass coefficients. It was found that B. 

halotolerans strain No. 5.6 effectively 
lengthens intestinal villi in quails, but does 
not affect the mucous membrane in mice. 
Our studies confirmed that many B. subtilis 
strains are invasive, which is considered to 
be the main factor determining their im-
munostimulatory effects. This property is 
also useful for delivering vaccine antigens 
through mucous membranes, but the results 
showed that immunogenicity and the ability 
to overcome food tolerance in B. subtilis do 
not depend solely on invasiveness. Other 
Bacillus species, such as B. halotolerans, 
may hold promise for probiotic develop-
ment. 
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ʈɽʌɽʈɸʊ 
ʀʥʜʝʡʢʦʚʦʜʩʪʚʦ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠʤʝʝʪ ʧʦʟʠʪʠʚʥʫʶ ʪʝʥʜʝʥ-
ʮʠʶ ʨʘʟʚʠʪʠʷ, ʯʪʦ ʩʚʷʟʘʥʦ ʩʦ ʤʥʦʛʠʤʠ ʧʦʣʝʟʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʤʷʩʘ. 
ʂʨʦʤʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʩʧʝʢʪʦʚ ʨʘʟʚʠʪʠʷ ʠʥʜʝʡʢʦʚʦʜʯʝʩʢʦʡ ʧʨʦ-
ʤʳʰʣʝʥʥʦʩʪʠ, ʝʩʪʴ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ. ʅʘʧʨʠʤʝʨ, ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʠ 
ʫʚʝʣʠʯʝʥʠʷ ʧʪʠʮʝʬʘʙʨʠʢ ʠʥʜʝʡʢʦʚʦʜʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʚʳʰʘ-

ʶʪʩʷ ʨʠʩʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ. ʅʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʜʣʷ ʧʨʦʤʳʰ-
ʣʝʥʥʦʛʦ ʠʥʜʝʡʢʦʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʦʧʘʩʥʳʭ ʙʦʣʝʟʥʝʡ (ʩʧʠʩʦʢ ʄʕɹ) - ʥʴʶ-
ʢʘʩʣʩʢʦʡ ʙʦʣʝʟʥʠ (ʅɹ), ʛʨʠʧʧʘ ʧʪʠʮ (ɻʇ) ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʙʦʣʝʟʥʝʡ ʠʥʜʝʝʢ - 
ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʛʦ ʵʥʪʝʨʠʪʘ ʠʥʜʝʝʢ (ɻʕʀ), ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʵʥʮʝʬʘʣʦʤʠʝʣʠʪʘ ʧʪʠʮ 
(ʀʕʇ), ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʤʠʢʦʧʣʘʟʤʦʟʘ ʠ ʤʠʢʦʧʣʘʟʤʝʥʥʦʛʦ ʩʠʥʦʚʠʪʘ, ʚʳʟʳʚʘʝʤʳʭ Myco-
plasma gallisepticum (ʄG) ʠ Mycoplasma meleagridis (MM). ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶ-
ʱʝʡʩʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʘʩʥʦʡ ʙʦʣʝʟʥʴʶ ʷʚʣʷʝʪʩʷ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʡ ʵʥʪʝʨʠʪ ʠʥʜʝʝʢ, ʢ 
ʩʦʞʘʣʝʥʠʶ, ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʘʥʥʘʷ ʙʦʣʝʟʥʴ ʷʚʣʷʝʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʦʡ. ʇʦʵʪʦʤʫ 
ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʨʘʚʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʠʨʫʩʘ, ʯʪʦ 
ʧʦʤʦʞʝʪ ʩʦʟʜʘʥʠʶ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʥʘʙʦʨʦʚ ʠ ʩʨʝʜʩʪʚ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ. 
ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʮʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʠʨʫʩʘ 
ɻʕʀ. ɺ ʜʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʠʪ: ʠʟʫʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʠʨʫʩʘ ʚ ʦʨʛʘ-
ʥʘʭ-ʤʠʰʝʥʷʭ, ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʘʭ, ʤʘʪʝʨʠʥʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʥʘ 
ʧʨʠʤʝʨʝ ʧʝʨʠʦʜʘ ʧʦʣʫʨʘʩʧʘʜʘ ʘʥʪʠʪʝʣ ʢ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʤʫ ʵʥʪʝʨʠʪʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦ-
ʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʧʦ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ, ʙʳʣʘ 
ʦʧʨʝʜʝʣʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʠʨʫʩʘ ʚ ʨʘʟʣʠʯʥʳʝ ʜʥʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʨʝʘʢʮʠʠ 
ʜʠʬʬʫʟʠʦʥʥʦʡ ʧʨʝʮʠʧʠʪʘʮʠʠ (ʈɼʇ), ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥ ʧʝʨʠʦʜ ʧʦʣʫʨʘʩʧʘʜʘ ʤʘʪʝʨʠʥ-
ʩʢʠʭ ʘʥʪʠʪʝʣ. ɺʩʝ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʣʷʛʫʪ ʚ ʦʩʥʦʚʫ ʨʘʟʨʘʙʦʪʦʢ ʩʨʝʜʩʪʚ ʜʠʘ-
ʛʥʦʩʪʠʢʠ ʠ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ. 
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ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʅʘ 2023 ʛʦʜ ʨʘʟʚʠʪʠʝ ʠʥʜʝʡʢʦʚʦʜʯʝ-

ʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-
ʜʝʨʘʮʠʠ ʠʤʝʝʪ ʧʦʟʠʪʠʚʥʫʶ ʪʝʥʜʝʥʮʠʶ. 
ʊʘʢ, ʥʘ 2023 ʛʦʜ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ 422 
ʪʳʩ. ʪʦʥʥ ʧʨʦʜʫʢʮʠʠ, ʯʪʦ ʥʘ 8 ʪʳʩ. ʪʦʥʥ 
ʙʦʣʴʰʝ, ʯʝʤ ʚ 2022 ʛʦʜʫ ʠ ʥʘ 22 ʪʳʩ. ʪʦʥʥ 
ʙʦʣʴʰʝ, ʯʝʤ ʚ 2021 ʛʦʜʫ. ʇʦ ʤʥʝʥʠʶ ʵʢʩ-
ʧʝʨʪʦʚ ʦʙʲʸʤ ʠʥʜʝʡʢʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢ-
ʮʠʠ ʢ 2025 ʛʦʜʫ ʩʦʩʪʘʚʠʪ 500-550 ʪʳʩ. 
ʪʦʥʥ, ʘ ʢ 2030 ʛʦʜʫ 600-650 ʪʳʩ.ʪʦʥʥ [1]. 
ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ 2023 ʛʦʜ ʦʙʝʩʧʝʯʠ-
ʚʘʶʪ ʪʘʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʢ:  
1) ɻʂ ɼɸʄɸʊɽ ï 238 ʪʳʩ. ʪʦʥʥ; 
2) ɻʂ ʏɽʈʂʀɿʆɺʆ ï 57 ʪʳʩ.ʪʦʥʥ; 
3) ʉʦʶʟʧʨʦʤʧʪʠʮʘ + ʇʂ ʋʨʘʣ ï 26,2 

ʪʳʩ.ʪʦʥʥ; 
4) ɻʂ ʈʫʩʢʦʤ ï 20,6 ʪʳʩ.ʪʦʥʥ; 
5) ɸʛʨʦʧʣʶʩ ï 10,7 ʪʳʩ.ʪʦʥʥ; 
6) ɼʨʫʛʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʜʦʣʷ ʥʘ ʨʳʥʢʝ 

ʢʦʪʦʨʳʭ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 
1,1% - 69,5 ʪʳʩ. ʪʦʥʥ[2]; 
ʈʘʟʚʠʪʠʝ ʵʪʦʡ ʦʪʨʘʩʣʠ ʩʚʷʟʘʥʥʦ ʩʦ 

ʤʥʦʛʠʤʠ ʧʦʣʝʟʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʤʷʩʘ 
ʠʥʜʝʝʢ (ʜʠʝʪʠʯʝʩʢʦʝ, ʥʝʞʠʨʥʦʝ, ʛʠʧʦʘʣ-
ʣʝʨʛʝʥʥʦʝ, ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʭʦʣʝʩʪʝʨʠ-
ʥʘ, ʩʦʜʝʨʞʠʪ ʧʦʣʝʟʥʳʝ ʤʠʢʨʦ ʠ ʤʘʢʨʦʵʣʝ-
ʤʝʥʪʳ ʠ ʪ. ʜ.) 
ʊʘʢʞʝ ʚ ʈʌ ʧʦʷʚʠʣʠʩʴ ʩʚʦʠ ʧʣʝʤʝʥ-

ʥʳʝ ʠʥʜʝʡʢʦʚʦʜʯʝʩʢʠʝ ʧʪʠʮʝʬʘʙʨʠʢʠ ʩ 
ʥʘʨʘʩʪʘʶʱʠʤ ʪʝʤʧʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʥʢʫ-
ʙʘʮʠʦʥʥʦʛʦ ʷʡʮʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳ-
ʰʘʝʪ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʈʦʩʩʠʠ ʦʪ ʜʨʫʛʠʭ 
ʩʪʨʘʥ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʙʝʩʧʝʯʝʥʠ-
ʝʤ ʠʥʢʫʙʘʮʠʦʥʥʳʤ ʷʡʮʦʤ ʠʥʜʝʡʢʠ ʚ 
ʥʘʰʝʡ ʩʪʨʘʥʝ ʟʘʥʠʤʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 
ʧʣʝʤʝʥʥʳʝ ʧʪʠʮʝʬʘʙʨʠʢʠ (ʧʦʢʘʟʘʪʝʣʠ ʥʘ 
2023 ʛʦʜ): 
1) ʄʦʨʦʟʦʚʩʢʘʷ ï 2305251 ʰʪʫʢ ʷʠʮ; 
2) ʀʥʜʶʰʢʠʥ ʜʚʦʨ (ɻʂ ɼɸʄɸʊɽ) ï 

10562479 ʰʪʫʢ ʷʠʮ;  
3) ʇʣʝʤʝʥʥʘʷ ʠʥʜʝʡʢʘ (ɻʂ ɼɸʄɸʊɽ) 

ï 4305541 ʰʪʫʢ ʷʠʮ [2]. 
ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʠʥʜʝʡʢʦʚʦʜʯʝ-

ʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-
ʜʝʨʘʮʠʠ ʠʤʝʝʪ ʩʪʨʝʤʠʪʝʣʴʥʳʝ ʪʝʤʧʳ ʨʦ-
ʩʪʘ. ɺʩʸ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʙʣʘʛʦʜʘʨʷ ʨʘʩʰʠ-
ʨʝʥʠʶ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʪʠʮʝʬʘʙʨʠʢ ʠ 
ʫʚʝʣʠʯʝʥʠʶ ʫ ʥʠʭ ʧʦʛʦʣʦʚʴʷ ʠʥʜʝʝʢ, ʘ 
ʪʘʢʞʝ ʦʪʢʨʳʪʠʝ ʥʦʚʳʭ ʧʪʠʮʝʬʘʙʨʠʢ, ʩʧʝ-
ʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʥ-

ʜʝʡʢʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ [3].  
ʂ ʩʦʞʘʣʝʥʠʶ, ʨʘʩʰʠʨʝʥʠʝ ʵʪʦʡ ʦʪʨʘʩ-

ʣʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʨʠʩʢʦʚ ʚʦʟ-
ʥʠʢʥʦʚʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ 
[4,5].  
ʅʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʜʣʷ ʧʨʦʤʳʰ-

ʣʝʥʥʦʛʦ ʠʥʜʝʡʢʦʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʧʨʦʬʠ-
ʣʘʢʪʠʢʘ ʦʧʘʩʥʳʭ ʙʦʣʝʟʥʝʡ (ʩʧʠʩʦʢ ʄʕɹ) 
- ʥʴʶʢʘʩʣʩʢʦʡ ʙʦʣʝʟʥʠ (ʅɹ), ʛʨʠʧʧʘ ʧʪʠʮ 
(ɻʇ) ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʙʦʣʝʟʥʝʡ 
ʠʥʜʝʝʢ - ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʛʦ ʵʥʪʝʨʠʪʘ ʠʥʜʝ-
ʝʢ (ɻʕʀ), ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʵʥʮʝʬʘʣʦʤʠʝ-
ʣʠʪʘ ʧʪʠʮ (ʀʕʄ), ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʤʠʢʦ-
ʧʣʘʟʤʦʟʘ ʠ ʤʠʢʦʧʣʘʟʤʝʥʥʦʛʦ ʩʠʥʦʚʠʪʘ, 
ʚʳʟʳʚʘʝʤʳʭ Mycoplasma gallisepticum 
(ʄG) ʠ Mycoplasma meleagridis (MM) [6].  
ɼʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʙʦ-

ʣʝʟʥʝʡ, ʚʝʪʝʨʠʥʘʨʥʳʤ ʩʧʝʮʠʘʣʠʩʪʘʤ 
ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʫʧʦʨ ʥʘ ʠʟʫʯʝʥʠʝ 
ʠʤʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʘʢ ʧʘʪʦ-
ʛʝʥʥʳʭ, ʪʘʢ ʠ ʚʘʢʮʠʥʥʳʭ ʰʪʘʤʤʦʚ ʦʩʥʦʚ-
ʥʳʭ ʙʦʣʝʟʥʝʡ ʠʥʜʝʝʢ. ʀʟʫʯʝʥʠʝ ʜʘʥʥʳʭ 
ʩʚʦʡʩʪʚ ʧʦʤʦʞʝʪ ʩʧʝʮʠʘʣʠʩʪʘʤ ʘʛʨʦʧʨʦ-
ʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʚʦʝʚʨʝʤʝʥʥʦ ʠ 
ʧʨʘʚʠʣʴʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʠʥʬʝʢʮʠʦʥ-
ʥʳʝ ʙʦʣʝʟʥʠ, ʘ ʪʘʢʞʝ ʨʘʩʰʠʨʠʪ ʠʭ ʧʦʥʠ-
ʤʘʥʠʝ ʚ ʦʙʣʘʩʪʠ ʚʠʨʫʩʦʣʦʛʠʠ (ʦʩʥʦʚʥʳʝ 
ʢʣʝʪʢʠ-ʤʠʰʝʥʠ ʚʠʨʫʩʘ ʠ ʝʛʦ ʨʝʧʣʠʢʘʮʠʷ 
ʚ ʥʠʭ). ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ ʚʩʸ ʯʘʱʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʥʦ-
ʚʘʷ ʙʦʣʝʟʥʴ ʠʥʜʝʝʢ - ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʡ 
ʵʥʪʝʨʠʪ. 
ɻʝʤʦʨʨʘʛʠʯʝʩʢʠʡ ʵʥʪʝʨʠʪ ʠʥʜʝʝʢ 

(ɻʕʀ) ð ɻ ʪʦ ʚʳʩʦʢʦʢʦʥʪʘʛʠʦʟʥʘʷ, ʠʤʤʫ-
ʥʦʜʝʧʨʝʩʩʠʚʥʘʷ, ʠʥʬʝʢʮʠʦʥʥʘʷ ʙʦʣʝʟʥʴ 
ʠʥʜʝʝʢ ʠ ʬʘʟʘʥʦʚ, ʚʳʟʚʘʥʥʘʷ ɼʅʂ-
ʩʦʜʝʨʞʘʱʠʤ ʚʠʨʫʩʦʤ ʠʟ ʚʪʦʨʦʡ ʛʨʫʧʧʳ 
ʧʪʠʯʴʠʭ ʘʜʝʥʦʚʠʨʫʩʦʚ (ʩʝʤʝʡʩʪʚʦ Adeno-
viridae, ʨʦʜ Siadenovirus). ʂʣʝʪʢʘʤʠ-
ʤʠʰʝʥʷʤʠ ʵʪʦʡ ʙʦʣʝʟʥʠ ʷʚʣʷʶʪʩʷ ɺ-
ʣʠʤʬʦʮʠʪʳ. ɹʦʣʝʟʥʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 
ʜʝʧʨʝʩʩʠʝʡ, ʜʠʘʨʝʝʡ ʩ ʧʨʠʤʝʩʴʶ ʢʨʦʚʠ ʚ 
ʧʦʤʸʪʝ, ʦʙʝʟʚʦʞʠʚʘʥʠʝʤ, ʩʥʠʞʝʥʠʝʤ ʪʝʤ-
ʧʝʨʘʪʫʨʳ, ʠ ʨʘʟʣʠʯʥʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ 
ʠʟ-ʟʘ ʨʘʟʚʠʪʠʷ ʚʪʦʨʠʯʥʦʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ 
ʬʣʦʨʳ [7,8,9,10]. ʆʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ 
ʜʠʘʛʥʦʩʪʠʢʠ ʜʘʥʥʦʡ ʙʦʣʝʟʥʠ ʷʚʣʷʶʪʩʷ 
ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-
ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ [11]. ʂ ʩʦʞʘʣʝ-
ʥʠʶ, ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʝʪ ʜʦʩʪʘ-
ʪʦʯʥʳʭ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʦʙ ʵʪʦʡ ʙʦʣʝʟʥʠ 
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ʠ ʝʸ ʚʦʟʙʫʜʠʪʝʣʠ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʤʦʞʝʪ 
ʧʨʠʚʝʩʪʠ ʢ ʦʙʦʩʪʨʝʥʠʶ ʩʠʪʫʘʮʠʠ ʧʦ ʛʝ-
ʤʦʨʨʘʛʠʯʝʩʢʦʤʫ ʵʥʪʝʨʠʪʫ ʠʥʜʝʝʢ ʚ ʭʦʟʷʡ-
ʩʪʚʘʭ ʩʪʨʘʥʳ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʮʝʣʴʶ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠ-
ʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʠʨʫʩʘ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʛʦ 
ʵʥʪʝʨʠʪʘ ʠʥʜʝʝʢ.  
 ʀʩʭʦʜʷ ʠʟ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ, ʙʳʣʠ 

ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 1 ʀʟʫʯʝʥʠʷ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʠʨʫʩʘ ʚ ʦʨʛʘʥʘʭ-ʤʠʰʝʥʷʭ 
(ʩʝʣʝʟʝʥʢʘ, ʩʫʤʢʘ ʌʘʙʨʠʮʠʫʩʘ, 12-ʪʠ 
ʧʝʨʩʪʥʘʷ ʢʠʰʢʘ) ʚ ʨʘʟʣʠʯʥʳʝ ʜʥʠ ʧʦʩʣʝ 
ʟʘʨʘʞʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʨʝʘʢʮʠʠ ʜʠʬʬʫʟʠ-
ʦʥʥʦʡ ʧʨʝʮʠʧʠʪʘʮʠʠ (ʈɼʇ); 2) ʀʟʫʯʝʥʠʷ 
ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʘʭ 
(ʩʝʣʝʟʝʥʢʘ, ʩʫʤʢʘ ʌʘʙʨʠʮʠʫʩʘ, 12-
ʧʝʨʩʪʥʘʷ ʢʠʰʢʘ, ʧʝʯʝʥʴ, ʪʠʤʫʩ)  ʢʦʪʦʨʳʝ 
ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʠʟʤʝʥʝʥʠʷʤ ʚʳ-
ʟʚʘʥʥʳʤ ʨʝʧʣʠʢʘʮʠʝʡ ʚʠʨʫʩʘ; 3) ʀʟʫʯʝ-
ʥʠʷ ʫʨʦʚʥʷ ʤʘʪʝʨʠʥʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʠ 
ʧʝʨʠʦʜʘ ʧʦʣʫʨʘʩʧʘʜʘ ʤʘʪʝʨʠʥʩʢʠʭ ʘʥʪʠ-
ʪʝʣ ʢ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʤʫ ʵʥʪʝʨʠʪʫ ʠʥʜʝʝʢ; 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʥʘ 

ʙʘʟʝ ʅʘʫʯʥʦ-ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʦʛʦ ʜʠʘʛʥʦ-
ʩʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʧʦ ʧʪʠʮʝʚʦʜʩʪʚʫ ʢʘ-
ʬʝʜʨʳ ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʠʤ. ɺ.ʇ. ʋʨʙʘʥʘ ʠ 
ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ ʠ ʛʠʩʪʦʣʦ-
ʛʠʠ ʌɻɹʆʋ ɺʆ ʉʇɹɻʋɺʄ.  
ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʠʨʫʩʘ 
ɼʣʷ ʠʟʫʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʠʨʫʩʘ ʚ 

ʦʨʛʘʥʘʭ-ʤʠʰʝʥʷʭ (ʩʝʣʝʟʝʥʢʘ, ʩʫʤʢʘ ʌʘʙ-
ʨʠʮʠʫʩʘ, 12-ʧʝʨʩʪʥʘʷ ʢʠʰʢʘ) ʚ ʨʘʟʣʠʯʥʳʝ 
ʜʥʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʨʝʘʢ-
ʮʠʠ ʜʠʬʬʫʟʠʦʥʥʦʡ ʧʨʝʮʠʧʠʪʘʮʠʠ ʙʳʣʠ 
ʩʦʩʪʘʚʣʝʥʳ 2 ʛʨʫʧʧʳ ʠʥʜʝʝʢ ʢʨʦʩʩʘ çɹʀɻ
-6è 28 ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 80 
ʦʩʦʙʝʡ 1 ʛʨʫʧʧʘ- 70 ʠʥʜʝʝʢ ʟʘʨʘʞʝʥʳ ʧʘ-
ʪʦʛʝʥʥʳʤ ʰʪʘʤʤʦʤ ʚʳʜʝʣʝʥʥʳʤ ʠʟ ʠʥ-
ʜʝʡʢʠ ʩ ʷʨʢʠʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘ-
ʤʠ ɻʕʀ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʬʝʨʤʝʨʩʢʦʤ ʭʦ-
ʟʷʡʩʪʚʝ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ; 2 ʛʨʫʧʧʘ 
ï 10 ʥʝʟʘʨʘʞʝʥʥʳʭ ʠʥʜʝʝʢ. ʊʠʪʨʳ ʘʥʪʠʛʝ-
ʥʘ ɻʕʀ ʚ ʦʨʛʘʥʘʭ-ʤʠʰʝʥʷʭ ʠʟʫʯʘʣʠ ʧʨʠ 
ʧʦʤʦʱʠ ʈɼʇ, ʟʘʙʠʚʘʷ ʧʦ 10 ʠʥʜʝʝʢ ʥʘ 
2,3,4,5,6,7,8 ʩʫʪʢʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ, ʢʦʥ-
ʪʨʦʣʴʥʫʶ ʛʨʫʧʧʳ ʟʘʙʠʣʠ ʚ ʧʦʩʣʝʜʥʠʡ 
ʜʝʥʴ (ʚʩʝ 10 ʧʪʠʮ ʥʘ 8-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʟʘʨʘ-
ʞʝʥʠʷ ʧʝʨʚʦʡ ʛʨʫʧʧʳ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʪ-
ʨʠʮʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʢʦʥʪʨʦʣʴʥʘʷ ʧʪʠʮ ʥʝ 
ʙʳʣʘ ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʘ ʚʠʨʫʩʦʤ). ʀʟ ʧʦ-
ʣʫʯʝʥʥʳʭ ʦʨʛʘʥʦʚ ʜʝʣʘʣʠ ʛʦʤʦʛʝʥʘʪ, ʢʦ-
ʪʦʨʳʡ ʪʨʠʞʜʳ ʟʘʤʦʨʘʞʠʚʘʣʠ ʠ ʦʪʪʘʠʚʘ-
ʣʠ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʛʦʤʦʛʝʥʘʪ ʮʝʥʪʨʠʬʫ-
ʛʠʨʦʚʘʣʠ ʠ ʧʨʦʚʦʜʠʣʠ ʈɼʇ ʩ ʥʘʜʦʩʘʜʦʯ-
ʥʦʡ ʞʠʜʢʦʩʪʴʶ. 
ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ 
ɼʣʷ ʠʟʫʯʝʥʠʷ  ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠʟ-

ʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʘʭ (ʩʝʣʝʟʝʥʢʘ, ʩʫʤʢʘ ʌʘʙ-
ʨʠʮʠʫʩʘ, 12-ʧʝʨʩʪʥʘʷ ʢʠʰʢʘ, ʧʝʯʝʥʴ, ʪʠ-
ʤʫʩ) ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʠʟʤʝ-
ʥʝʥʠʷʤ ʚʳʟʚʘʥʥʳʤ ʨʝʧʣʠʢʘʮʠʝʡ ʚʠʨʫʩʘ 
ʙʳʣʠ ʚʟʷʪʳ 40 ʠʥʜʝʝʢ ʢʨʦʩʩʘ çɹʀɻ-6è 28 
ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʨʘʟʙʠʪʳ ʥʘ 2 ʛʨʫʧʧʳ: 
1 ʛʨʫʧʧʘ- 40 ʠʥʜʝʝʢ ʟʘʨʘʞʝʥʥʳʭ ʧʘʪʦʛʝʥ-
ʥʳʤ ʰʪʘʤʤʦʤ ʚʳʜʝʣʝʥʥʳʤ ʠʟ ʠʥʜʝʡʢʠ ʩ 
ʷʨʢʠʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ɻʕʀ, 
ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʬʝʨʤʝʨʩʢʦʤ ʭʦʟʷʡʩʪʚʝ 
ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ; 2 ʛʨʫʧʧʘ ï ʯʠ-
ʩʪʘʷ ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ï 10 ʠʥʜʝʝʢ. ɺʩʝ 
ʧʪʠʮʳ ʙʳʣʠ ʟʘʙʠʪʳ ʥʘ 5,5 ʩʫʪʢʠ (ʯʝʨʝʟ 
132 ʯʘʩʘ) ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ 
(ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʠʪʨ ʚʠʨʫʩʘ ʚ ʦʨʛʘʥʠʟʤʝ 
ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʵʪʦʪ ʜʝʥʴ) ʠ ʙʳʣʦ ʧʨʦʚʝʜʝ-
ʥʦ ʚʩʢʨʳʪʠʝ ʪʨʫʧʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʤʘʢʨʦ-
ʩʢʦʧʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ.  
ʀʟʫʯʝʥʠʝ ʤʘʪʝʨʠʥʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ 
ɼʣʷ ʠʟʫʯʝʥʠʷ ʫʨʦʚʥʷ ʤʘʪʝʨʠʥʩʢʦʛʦ 

ʠʤʤʫʥʠʪʝʪʘ ʠ ʧʝʨʠʦʜʘ ʧʦʣʫʨʘʩʧʘʜʘ ʤʘʪʝ-
ʨʠʥʩʢʠʭ ʘʥʪʠʪʝʣ ʢ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʤʫ ʵʥ-
ʪʝʨʠʪʫ ʠʥʜʝʝʢ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʘ 1 
ʛʨʫʧʧʘ ʠʥʜʝʝʢ ʢʨʦʩʩʘ çɹʀɻ-6è 2 ʜʥʝʚʥʦʛʦ 
ʚʦʟʨʘʩʪʘ 20 ʛʦʣʦʚ ʠ ʨʘʟʜʝʣʠʣʠ ʥʘ ʧʦʜ-
ʛʨʫʧʧʳ ʧʦ 10 ʰʪʫʢ: ʫ 1 ʧʦʜʛʨʫʧʧʳ- ʦʪʙʠ-
ʨʘʣʠ ʮʝʣʴʥʫʶ ʢʨʦʚʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʳʚʦ-
ʨʦʪʢʠ ʥʘ 2,4,6,8,10,12,14,16 ʜʥʠ ʞʠʟʥʠ; ʫ 
2 ʧʦʜʛʨʫʧʧʳ ï ʦʪʙʠʨʘʣʠ ʮʝʣʴʥʫʶ ʢʨʦʚʴ 
ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʳʚʦʨʦʪʢʠ ʥʘ 
3,5,7,9,11,13,15,17 ʜʥʠ ʞʠʟʥʠ, ʧʦʩʣʝ ʯʝʛʦ 
ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʠʟ ʪʠʪʨʦʚ ʤʘʪʝʨʠʥʩʢʠʭ 
ʘʥʪʠʪʝʣ ʥʘ ɻʕʀ ʜʘʥʥʳʭ ʩʳʚʦʨʦʪʦʢ ʩ ʧʦ-
ʤʦʱʴʶ ʀʌɸ ɹʝʩʪ-ɺʝʪ ɸʊ-HEV 
(ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʡ ʵʥʪʝʨʠʪ ʠʥʜʝʝʢ).  
ɺʩʷ ʧʪʠʮʘ ʙʳʣʘ ʟʘʙʠʪʘ ʩ ʩʦʙʣʶʜʝʥʠʝʤ 

ʪʨʝʙʦʚʘʥʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʦʛʣʘʰʝʥʠʡ 
çɼʠʨʝʢʪʠʚʳ 2010/63/EU ɽʚʨʦʧʝʡʩʢʦʛʦ 
ʇʘʨʣʘʤʝʥʪʘ ʠ ʉʦʚʝʪʘ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶ-
ʟʘè ʦ ʟʘʱʠʪʝ ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 
ʥʘʫʯʥʳʭ ʮʝʣʷʭ. 
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ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ 

ʠʟʫʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʠʨʫʩʘ ʚ ʦʨʛʘʥʘʭ-
ʤʠʰʝʥʷʭ ʩ ʧʦʤʦʱʴʶ ʈɼʇ (ʊʘʙʣʠʮʘ 1) ʤʳ 
ʚʠʜʠʤ, ʯʪʦ ʪʠʪʨ ʦʙʥʘʨʫʞʠʚʘʣʩʷ ʚ ʦʩʥʦʚ-
ʥʳʭ ʦʨʛʘʥʘʭ-ʤʠʰʝʥʷʭ ʫʞʝ ʥʘ 2 ʜʝʥʴ ʧʦ-
ʩʣʝ ʟʘʨʘʞʝʥʠʷ. ʉʚʦʝʛʦ ʧʠʢʘ ʚʦ ʚʩʝʭ ʦʨʛʘ-
ʥʘʭ ʦʥ ʜʦʩʪʠʛʘʣ ʥʘ 5-6 ʜʝʥʴ ʧʦʩʣʝ ʟʘʨʘʞʝ-
ʥʠʷ. ɹʦʣʴʰʝ ʚʩʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʚʠʨʫʩʘ ʦʙ-
ʥʘʨʫʞʠʚʘʣʦʩʴ ʚ ʩʝʣʝʟʸʥʢʝ (ʪʠʪʨ 1:32), 
ʚʪʦʨʳʤ ʦʨʛʘʥʦʤ ʙʳʣʘ 12-ʧʝʨʩʪʥʘʷ ʢʠʰʢʘ 
(ʪʠʪʨ 1:16) ʠ ʤʝʥʴʰʝ ʚʩʝʛʦ ʚʠʨʫʩʘ ʙʳʣʦ ʚ 
ʩʫʤʢʝ ʌʘʙʨʠʮʠʫʩʘ (ʪʠʪʨ 1:4). ʅʘ 7 ʜʝʥʴ 
ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʠ ʜʘʣʝʝ ʪʠʪʨ ʚʠʨʫʩʘ ʨʝʟ-
ʢʦ ʩʥʠʞʘʣʩʷ ʠ ʧʨʦʜʦʣʞʘʣ ʧʘʜʘʪʴ. ɺ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʥʝʟʘʨʘʞʝʥʥʦʡ ʛʨʫʧʧʝ ʙʳʣ ʧʦʣʫ-
ʯʝʥ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʚʠʨʫʩ ɻʕʀ 
ʚ ʦʨʛʘʥʘʭ-ʤʠʰʝʥʷʭ ʥʝ ʚʳʷʚʣʝʥ (ʊʘʙʣʠʮʘ 
2). 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʫʯʝʥʠʷ ʤʘʢʨʦʩʢʦʧʠ-

ʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʡ, ʫ ʚʩʝʭ ʠʥʜʝʝʢ (40 ʛʦ-
ʣʦʚ) ʚ ʩʝʣʝʟʸʥʢʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʣʠʙʦ 
ʘʪʨʦʬʠʷ, ʣʠʙʦ ʛʠʧʝʨʪʨʦʬʠʷ ʩ ʭʘʨʘʢʪʝʨ-
ʥʳʤ ʤʨʘʤʦʨʥʳʤ ʨʠʩʫʥʢʦʤ - ʧʘʪʦʛʥʦʤʦ-
ʥʠʯʥʳʡ ʧʨʠʟʥʘʢ ʧʨʠ ʜʘʥʥʦʡ ʙʦʣʝʟʥʠ. ʋ 

11 ʠʥʜʝʝʢ ʚʳʷʚʣʝʥʘ ʛʠʧʝʨʪʨʦʬʠʷ ʩʫʤʢʠ 
ʌʘʙʨʠʮʠʫʩʘ ʩ ʪʦʯʝʯʥʳʤʠ ʢʨʦʚʦʠʟʣʠʷʥʠʷ-
ʤʠ. ʋ 22 ʠʥʜʝʝʢ ʦʙʥʘʨʫʞʝʥ ʜʫʦʜʝʥʠʪ ʩ 
ʭʘʨʘʢʪʝʨʥʦʡ ʛʠʧʝʨʝʤʠʝʡ ʩʣʠʟʠʩʪʦʡ ʦʙʦ-
ʣʦʯʢʠ. ʋ 30 ʠʥʜʝʝʢ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʛʠʧʦ-
ʪʨʦʬʠʷ ʠ ʘʪʨʦʬʠʷ ʪʠʤʫʩʘ. ʋ 4 ʠʥʜʝʝʢ ʚʳ-
ʷʚʣʝʥ ʛʝʧʘʪʠʪ (ʈʠʩʫʥʦʢ 1). 
ʋ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ ʚʩʢʨʳʪʠʠ 

ʥʠʢʘʢʠʭ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝ-
ʥʠʡ ʥʝ ʦʙʥʘʨʫʞʝʥʦ (ʈʠʩʫʥʦʢ 2). 
ʇʨʠ ʠʟʫʯʝʥʠʠ ʫʨʦʚʥʷ ʤʘʪʝʨʠʥʩʢʦʛʦ 

ʠʤʤʫʥʠʪʝʪʘ ʠ ʧʝʨʠʦʜʘ ʧʦʣʫʨʘʩʧʘʜʘ ʤʘʪʝ-
ʨʠʥʩʢʠʭ ʘʥʪʠʪʝʣ ʢ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʤʫ ʵʥ-
ʪʝʨʠʪʫ ʠʥʜʝʝʢ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 
ʜʘʥʥʳʝ (ʊʘʙʣʠʮʘ 3).  
ʋ 1-ʦʡ ʧʦʜʛʨʫʧʧʳ ʩʥʠʞʝʥʠʝ ʪʠʪʨʦʚ 

ʤʘʪʝʨʠʥʩʢʠʭ ʘʥʪʠʪʝʣ ʢʘʞʜʳʡ ʜʝʥʴ ʩʦ-
ʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ 35,4% Ñ 15,2%, ʫ 2-ʦʡ 
ʧʦʜʛʨʫʧʧʳ 30,6% Ñ 16,4%. ʇʣʘʪʦ ʤʘʪʝ-
ʨʠʥʩʢʠʭ ʘʥʪʠʪʝʣ ʩʦʭʨʘʥʷʝʪʩʷ ʜʦ 3-ʭ ʜʥʝʡ. 
ʇʝʨʠʦʜ ʧʦʣʫʨʘʩʧʘʜʘ ʤʘʪʝʨʠʥʩʢʠʭ ʘʥʪʠ-
ʪʝʣ ʫ ʢʨʦʩʩʘ ɹʠʛ-6 ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 
2,5 ʜʥʷ. ʄʘʪʝʨʠʥʩʢʠʝ ʘʥʪʠʪʝʣʘ ʩʦʭʨʘʥʷ-
ʶʪʩʷ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʚʳʩʦʢʦʤ ʪʠʪʨʝ Ó 500 
ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʥʝʜʝʣʴ. 

ʊʘʙʣʠʮʘ 1 ï ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʠʨʫʩʘ ɻʕʀ ʚ ʦʨʛʘʥʘʭ-ʤʠʰʝʥʷʭ ʟʘʨʘʞʝʥʥʦʡ ʛʨʫʧʧʳ 

           ɼʥʠ ʧ.ʟ.* 
ʆʨʛʘʥʳ 

2 3 4 5 6 7 8 

ʉʝʣʝʟʸʥʢʘ 1:4 1:8 1:16 1:32 1:32 1:8 1:4 

ʉʫʤʢʘ  
ʌʘʙʨʠʮʠʫʩʘ 

ʮʝʣʴ
ʥʦʝ 

1:4 1:4 1:4 1:2 ʮʝʣʴʥʦʝ - 

12-ʪʠ ʧ.ʢ. 1:2 1:4 1:8 1:8 1:16 1:8 1:4 

* ï ɼʥʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ 

ʊʘʙʣʠʮʘ 2 ï ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʠʨʫʩʘ ɻʕʀ ʚ ʦʨʛʘʥʘʭ-ʤʠʰʝʥʷʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

            ɼʝʥʴ ʧ.ʟ* 
ʆʨʛʘʥʳ 

  

8 

ʉʝʣʝʟʸʥʢʘ ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʉʫʤʢʘ ʌʘʙʨʠʮʠʫʩʘ ʦʪʨʠʮʘʪʝʣʴʥʦ 

12-ʪʠ ʧ.ʢ. ʦʪʨʠʮʘʪʝʣʴʥʦ 

* ï ɼʝʥʴ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ 
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ʈʠʩʫʥʦʢ 1 ï ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ɻʕʀ. 
1 ï ʩʫʤʢʘ ʌʘʙʨʠʮʠʫʩʘ ʩ ʨʘʟʣʠʪʳʤ ʢʨʦʚʦʠʟʣʠʷʥʠʝʤ, 2 ï ʛʠʧʝʨʧʣʘʟʠʷ ʙʝʣʦʡ ʧʫʣʴʧʳ 

ʩʝʣʝʟʸʥʢʠ, 3 ï ʛʝʧʘʪʠʪ, 4 ï ʜʫʦʜʝʥʠʪ ʩ ʭʘʨʘʢʪʝʨʥʦʡ ʛʠʧʝʨʝʤʠʝʡ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ, 
5 ï ʛʠʧʦʪʨʦʬʠʷ ʪʠʤʫʩʘ. 

ʈʠʩʫʥʦʢ 2 ï ʆʨʛʘʥʳ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 
1 ï ʩʫʤʢʘ ʌʘʙʨʠʮʠʫʩʘ, 2 ï ʩʝʣʝʟʸʥʢʘ, 3 ï ʧʝʯʝʥʴ, 4 ï 12-ʪʠ ʧʝʨʩʪʥʘʷ ʢʠʰʢʘ,  

5 ï ʪʠʤʫʩ. 

ɺʓɺʆɼʓ / CONCLUSION 
ʇʨʠ ʚʩʢʨʳʪʠʠ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ 

ʯʘʱʝ ʚʩʝʛʦ ʠʟʤʝʥʝʥʠʝʤ ʧʦʜʚʝʨʛʘʝʪʩʷ ʩʝ-
ʣʝʟʝʥʢʘ, 12-ʪʠ ʧʝʨʩʪʥʘʷ ʢʠʰʢʘ, ʪʠʤʫʩ, 
ʧʝʯʝʥʴ ʠ ʩʫʤʢʘ ʌʘʙʨʠʮʠʫʩʘ. ʊʘʢʞʝ ʙʳʣʦ 
ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʦʩʥʦʚʥʳʭ ʦʨʛʘʥʘʭ-
ʤʠʰʝʥʷʭ (ʩʝʣʝʟʸʥʢʝ, 12-ʪʠ ʧʝʨʩʪʥʘʷ ʢʠʰ-
ʢʘ, ʩʫʤʢʘ ʌʘʙʨʠʮʠʫʩʘ) ʦʧʨʝʜʝʣʷʝʤʳʡ 
ʪʠʪʨ ʘʥʪʠʛʝʥʘ ʚ ʩʝʨʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ 
ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ 2 ʜʝʥʴ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ, ʠ 
ʜʦʩʪʠʛʘʝʪ ʩʚʦʝʛʦ ʧʠʢʘ ʥʘ 5-6 ʜʝʥʴ, ʧʦʩʣʝ 
ʯʝʛʦ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ. ʇʣʘʪʦ ʤʘʪʝʨʠʥʩʢʠʭ 
ʘʥʪʠʪʝʣ ʩʦʭʨʘʥʷʝʪʩʷ ʜʦ 3-ʭ ʜʥʝʡ. ʇʝʨʠʦʜ 
ʧʦʣʫʨʘʩʧʘʜʘ ʤʘʪʝʨʠʥʩʢʠʭ ʘʥʪʠʪʝʣ ʫ ʢʨʦʩ-
ʩʘ ɹʠʛ- 6 ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 2,5 ʜʥʷ. 
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ABSTRACT  
Turkey breeding in the Russian Federa-

tion has a positive development trend, this is 
due to many useful qualities of meat. In ad-
dition to the positive aspects of the develop-
ment of the turkey breeding industry, there 
are also negative ones, for example, as poul-
try farms in the turkey breeding sector devel-
op and increase, the risks of infectious dis-
eases increase, the most relevant for industri-
al turkey breeding is the prevention of dan-
gerous diseases (OIE list) - Newcastle dis-
ease (NB), avian influenza (AI) and econom-
ically significant diseases of turkeys -  hem-
orrhagic enteritis of turkeys (HE), infectious 
avian encephalomyelitis (AE), respiratory 
mycoplasmosis and mycoplasmic synovitis 
caused by Mycoplasma gallisepticum (MG) 
and Mycoplasma meleagridis (MM). The 
most common and economically dangerous 
disease is hemorrhagic enteritis of turkeys, 
unfortunately in the Russian Federation this 
disease is poorly studied. Therefore, it is 
necessary to direct research to the study of 
the biological properties of the virus, which 
will help to create diagnostic kits and means 
of specific prevention. That is why the pur-
pose of our work is to study the biological 
properties of the HE virus. This set of stud-
ies includes: studying the concentration of 
the virus in target organs, macroscopic 
changes in organs, maternal immunity using 
the example of the half-life of antibodies to 
hemorrhagic enteritis. As a result of the con-
ducted studies, data on macro and micro-
scopic changes were obtained, the concentra-
tion of the virus was determined on various 
days after infection with RDP, and the half-
life of maternal antibodies was determined. 
All these results will form the basis for the 
development of diagnostic tools and specific 
prevention in the future. 
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ʈɽʌɽʈɸʊ 
ʄʝʪʘʙʘʨʢʦʜʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʠʰʝʯʥʠʢʘ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʷʚʣʷʶʪ-
ʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʜʣʷ ʚʝʪʝʨʠʥʘʨʠʠ. ɺʣʠʷʥʠʝ ʢʦʨʤʦʚ ʠ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ ʥʘ ʝʛʦ 
ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ ʠʤʝʝʪ ʢʘʢ ʧʨʠʢʣʘʜʥʫʶ, ʪʘʢ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʟʥʘ-
ʯʠʤʦʩʪʴ ʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʨʦʩʪʘ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʙʘʢʪʝʨʠʡ. 
ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʦʣʥʦʨʘʮʠ-
ʦʥʥʦʛʦ ʢʦʨʤʘ ɼʠʣʣʠ ʥʘ ʤʠʢʨʦʙʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʢʠʰʝʯʥʠʢʘ ʩʦʙʘʢ ʧʠʪʦʤʥʠʢʘ 

ʛ. ʀʨʢʫʪʩʢʘ. ʉʦʩʪʘʚ ʤʠʢʨʦʙʠʦʤʘ ʦʧʨʝʜʝʣʷʣʠ ʫ 12 ʞʠʚʦʪʥʳʭ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʧʦʤʦʱʴʶ 
ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʘʤʧʣʠʢʦʥʦʚ V3-V4 ʨʝʛʠʦʥʘ 16S ʨʈʅʂ ʥʘ Illumina MiSeq. ʂʦʵʬʬʠʮʠʝʥʪʳ 
ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʠʤʝʥʷʣʠ ʜʣʷ ʦʮʝʥʢʠ ʙʦʛʘʪʩʪʚʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʆʊɽ, 
ʘ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ (ʧʘʨʥʳʡ ʪʝʩʪ, pÒ0,05) ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ 
ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʥʠʮʳ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʆʊɽ ʫ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʦʣʦʛʠ-
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ʯʝʩʢʠʭ ʛʨʫʧʧ. ɺʩʝʛʦ ʧʦʣʫʯʝʥʦ 147150 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʬʨʘʛʤʝʥʪʘ ʛʝʥʘ 16S ʨʈʅʂ. 
ɼʦʤʠʥʠʨʫʶʱʠʤʠ ʷʚʣʷʣʠʩʴ ʙʘʢʪʝʨʠʠ ʬʠʣʫʤʦʚ Firmicutes, Actinobacteriota, Bacteroidota, 
Proteobacteria. ʋ ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ ʧʦʯʪʠ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʙʘʢʪʝʨʠʠ Fusobacteriota ï 
ʤʘʨʢʝʨʳ ʜʠʝʪʳ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʳʨʦʛʦ ʤʷʩʘ (ʭʠʱʥʠʯʝʩʪʚʘ). ʌʠʣʫʤ Firmicutes ʚʢʣʶʯʘʣ 
ʙʘʢʪʝʨʠʡ ʧʷʪʠ ʩʝʤʝʡʩʪʚ. ʉʘʤʳʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʩʝʤʝʡʩʪʚʦʤ ʩʨʝʜʠ ʬʠʨʤʠʢʫʪ ʙʳʣʠ 
ʙʘʢʪʝʨʠʠ Lactobacillaceae. ʉʨʝʜʠ ʙʘʢʪʝʨʠʡ Actinobacteriota ʥʘʙʣʶʜʘʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 
ʩʝʤʠ ʩʝʤʝʡʩʪʚ, ʠʟ ʢʦʪʦʨʳʭ ʜʦʤʠʥʠʨʦʚʘʣʠ Bifidobacteriaceae. ʇʨʦʪʝʦʙʘʢʪʝʨʠʠ ʧʦʨʷʜʢʘ 
Enterobacterales ʠ Burkholderiales ʩʦʩʪʘʚʣʷʣʠ ʤʘʣʫʶ ʜʦʣʶ ʦʪ ʚʩʝʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʠ ʟʘʚʠʩʝ-
ʣʠ ʦʪ ʚʦʟʨʘʩʪʘ ʞʠʚʦʪʥʦʛʦ.  ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴ-
ʟʦʚʘʥʳ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʟʥʘʥʠʡ ʦ ʧʨʦʮʝʩʩʝ ʧʠʱʝʚʘʨʝʥʠʷ ʫ ʚʩʝʷʜʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʨʦʜʘ 
ʚʦʣʢʦʚ. ʋ ʵʪʠʭ ʞʠʚʦʪʥʳʭ ʜʦʩʪʘʪʦʯʥʦ ʧʣʘʩʪʠʯʥʳʡ ʤʠʢʨʦʙʠʦʤ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ 
ʚʘʨʠʘʥʪʦʚ ʥʦʨʤʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ.  ɺ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʢʠʰʝʯʥʠʢʘ ʩʦʙʘʢ, ʧʦʪʨʝʙʣʷ-
ʶʱʠʭ ʚ ʧʠʱʫ ʢʦʨʤʘ, ʩʦʜʝʨʞʘʱʠʝ ʛʨʫʙʳʝ ʧʠʱʝʚʳʝ ʚʦʣʦʢʥʘ, ʧʨʝʦʙʣʘʜʘʣʠ ʤʦʣʦʯʥʦʢʠʩ-
ʣʳʝ ʙʘʢʪʝʨʠʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʣʦʯʥʦʢʠʩʣʳʝ ʙʘʢʪʝʨʠʠ ʨʝʜʫʮʠʨʦʚʘʣʠ ʯʠʩʣʝʥʥʦʩʪʴ 
Fusobacteriota.  

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʉʦʙʘʢʘ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʦʜʦʤʘʰʥʝʥ-

ʥʳʤ ʞʠʚʦʪʥʳʤ ʠ ʜʦ ʩʠʭ ʧʦʨ ʷʚʣʷʝʪʩʷ 
ʚʘʞʥʳʤ ʩʧʫʪʥʠʢʦʤ ʯʝʣʦʚʝʢʘ. ʇʦʚʝʜʝʥʠʝ, 
ʧʠʱʝʚʳʝ ʩʪʨʘʪʝʛʠʠ ʠ ʨʘʮʠʦʥ ʜʠʢʠʭ ʧʣʦ-
ʪʦʷʜʥʳʭ ʞʠʚʦʪʥʳʭ, ʩʪʘʚʰʠʭ ʜʦʤʘʰʥʠʤʠ, 
ʧʨʝʪʝʨʧʝʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʀʟ-
ʚʝʩʪʥʦ, ʯʪʦ ʩʦʩʪʘʚ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠ-
ʢʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʠ-
ʱʝʚʳʤʠ ʧʨʝʜʧʦʯʪʝʥʠʷʤʠ ʠ ʧʦʩʪʫʧʘʶʱʝʡ 
ʧʠʱʝʡ. ɾʠʚʦʪʥʳʝ ʩʝʤʝʡʩʪʚʘ ʧʩʦʚʳʝ ʠʤʝ-
ʶʪ ʤʥʦʛʦ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʠʱʝʚʘʨʝʥʠʷ, 
ʪʘʢ, ʫ ʥʠʭ ʦʯʝʥʴ ʧʨʦʩʪʘʷ ʠ ʢʦʨʦʪʢʘʷ ʧʠ-
ʱʝʚʘʨʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ 
ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʣʘʛʘʪʴ ʧʠʱʫ ʠ ʙʳʩʪʨʦ 
ʚʳʚʦʜʠʪʴ ʝʝ ʠʟ ʦʨʛʘʥʠʟʤʘ. ʅʝʩʤʦʪʨʷ ʥʘ 
ʧʦʩʪʫʧʣʝʥʠʝ ʤʷʩʥʦʡ ʧʠʱʠ, ʦʥʠ ʷʚʣʷʶʪʩʷ 
ʚʩʝʷʜʥʳʤʠ (ʦʤʥʠʚʦʨʳ), ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʨʘʟʥʦʦʙʨʘʟʠʝ ʙʘʢʪʝʨʠʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ 
ʨʘʩʱʝʧʣʝʥʠʠ ʧʠʱʠ. ʉʦʩʪʘʚ ʤʠʢʨʦʙʠʦʤʘ 
ʢʠʰʝʯʥʠʢʘ ʧʩʦʚʳʭ ʟʘʚʠʩʠʪ ʦʪ ʛʝʥʝʪʠʯʝ-
ʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʞʠʚʦʪʥʦʛʦ, ʫʩʣʦʚʠʡ 
ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ ʠ ʷʚʣʷʝʪʩʷ ʦʜ-
ʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʵʢʦʪʦʧʦʚ 
ʩʦʙʘʢʠ [1, 2]. ʆʜʥʠʤʠ ʠʟ ʧʝʨʚʳʭ ʠʟʫʯʝʥʳ 
ʢʫʣʴʪʫʨʳ ʙʘʢʪʝʨʠʡ ʩʝʤʝʡʩʪʚ Enterobacte-
riaceae, Bifidobacteriaceae, Lactobacillace-
ae, Clostridiaceae, Pseudomonadaceae, 
ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʢʠʰʝʯʥʠʢʘ ʩʦʙʘʢ [3]. ʆʜ-
ʥʘʢʦ ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ 
ʤʝʪʦʜʳ ʥʝʜʦʩʪʘʪʦʯʥʳ ʜʣʷ ʦʮʝʥʢʠ ʩʣʦʞ-
ʥʦʛʦ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʦʙʥʘ-
ʨʫʞʝʥʥʦʛʦ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ 
ʤʣʝʢʦʧʠʪʘʶʱʠʭ [4]. ʇʝʨʚʳʝ ʜʘʥʥʳʝ ʦ 
ʛʝʥʝʪʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʢʠʰʝʯʥʠʢʘ 
ʩʦʙʘʢ ʧʦʣʫʯʝʥʳ ʩ ʧʦʤʦʱʴʶ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʦ ʢʣʦʥʠʨʦʚʘʥʠʷ ʬʨʘʛʤʝʥʪʘ ʛʝʥʘ 16S ʈʅʂ 
[5]. ʆʜʥʘʢʦ ʧʦʷʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʤʘʩʩʦ-
ʚʦʛʦ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʧʦʣ-
ʥʦʩʪʴʶ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦ ʵʪʦ ʩʦʦʙʱʝʩʪʚʦ 
[6, 7, 8]. ʇʦ ʜʘʥʥʳʤ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʧʦʨʦʜʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʚʦʣʢʦʚ, ʦʩ-
ʥʦʚʦʡ ʤʠʢʨʦʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʢʠʰʝʯʥʠʢʘ 
ʧʩʦʚʳʭ ʷʚʣʷʶʪʩʷ Actinobacteria, Firmicu-
tes, Fusobacteria, Bacteroidetes, Proteobac-
teria [2]. ɺʘʨʠʘʮʠʠ ʩʦʩʪʘʚʘ ʤʠʢʨʦʙʠʦʤʘ 
ʟʘʚʠʩʷʪ ʦʪ ʚʦʟʨʘʩʪʘ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 
ʙʦʣʝʟʥʝʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʜʠʩʙʠʦʟʫ [9, 10, 
11]. ʇʨʠ ʜʠʩʙʠʦʟʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʝʜ-
ʩʪʘʚʣʝʥʥʦʩʪʴ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝ-
ʨʠʡ Escherichia coli ʠ Streptococcus, ʠ ʦʜ-
ʥʦʚʨʝʤʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦʣʷ ʧʨʝʜʩʪʘʚʠ-
ʪʝʣʝʡ ʨʦʜʦʚ Faecalibacterium, Turicibac-
ter, Fusobacterium, Bifidobacterium, Clos-
tridium, Blautia, Bacteroides. ʊʘʢʠʝ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʨʘʟʨʘʙʦʪʢʝ ʠʥ-
ʜʝʢʩʘ ʜʠʩʙʠʦʟʘ ʥʘ ʦʩʥʦʚʝ ʇʎʈ ʚ ʨʝʘʣʴʥʦʤ 
ʚʨʝʤʝʥʠ. ʆʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʝʪʝʨʠʥʘʨ-
ʥʦʛʦ ʢʦʥʪʨʦʣʷ ʜʠʩʙʘʣʘʥʩʘ ʢʠʰʝʯʥʠʢʘ ʚ 
ʟʘʨʫʙʝʞʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʝ [12].   
ɺ ʈʦʩʩʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʠʰʝʯʥʠʢʘ 

ʩʦʙʘʢ ʧʨʦʚʦʜʷʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʩ ʧʦʤʦʱʴʶ 
ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦ-
ʜʦʚ [13, 14]. ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 
ʧʦʢʘ ʥʝ ʧʨʘʢʪʠʢʫʶʪʩʷ ʤʦʣʝʢʫʣʷʨʥʦ-
ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʘʢʪʝʨʠʘʣʴ-
ʥʦʛʦ ʩʦʩʪʘʚʘ ʢʠʰʝʯʥʠʢʘ ʩʦʙʘʢ, ʟʘ ʠʩʢʣʶ-
ʯʝʥʠʝʤ ʦʧʫʙʣʠʢʦʚʘʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 
ʧʦ ʚʣʠʷʥʠʶ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ [15]. ʎʝʣʴ 
ʥʘʰʝʡ ʨʘʙʦʪʳ ï ʠʩʩʣʝʜʦʚʘʪʴ ʩʦʩʪʘʚ ʤʠʢ-
ʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʩʦʙʘʢ ʠʨʢʫʪʩʢʦʛʦ 
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ʧʠʪʦʤʥʠʢʘ ʩ ʧʦʤʦʱʴʶ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠ-
ʪʝʣʴʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʠ ʚʳʷʚʠʪʴ ʦʩʦ-
ʙʝʥʥʦʩʪʠ ʤʠʢʨʦʙʠʦʤʘ ʩ ʥʘʨʫʰʝʥʠʝʤ ʧʠ-
ʱʝʚʘʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʠʪʴ ʜʘʥʥʳʝ 
ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʝʯʝ-
ʩʪʚʝʥʥʳʤʠ ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷ-
ʤʠ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʝʥʝʪʠʯʝ-

ʩʢʠʡ ʤʘʪʝʨʠʘʣ ʩʦʜʝʨʞʠʤʦʛʦ ʢʠʰʝʯʥʠʢʦʚ 
12 ʙʝʩʧʦʨʦʜʥʳʭ ʞʠʚʦʪʥʳʭ ʠʟ ʯʘʩʪʥʦʛʦ 
ʧʠʪʦʤʥʠʢʘ-ʧʨʠʶʪʘ. ɾʠʚʦʪʥʳʝ ʥʝ ʧʨʦʷʚ-
ʣʷʣʠ ʧʨʠʟʥʘʢʦʚ ʠʩʪʦʱʝʥʠʷ ʠ ʟʘʙʦʣʝʚʘʥʠʡ 
ʠ ʥʝ ʧʦʣʫʯʘʣʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʝ ʧʨʝʧʘʨʘ-
ʪʳ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʥʠ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ 
ʪʨʝʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ ï ɦ ʝʥʢʠ, 
ʚʟʨʦʩʣʳʝ ʟʜʦʨʦʚʳʝ ʠ ʚʟʨʦʩʣʳʝ ʩ ʨʘʩ-
ʩʪʨʦʡʩʪʚʦʤ ʩʪʫʣʘ. ʈʘʮʠʦʥ ʞʠʚʦʪʥʳʭ 

ʚʢʣʶʯʘʣ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ 
ʧʦʣʥʦʨʘʮʠʦʥʥʳʝ ʢʦʨʤʘ çɼʠʣʣʠè ʜʣʷ 
ʚʟʨʦʩʣʳʭ ʩʦʙʘʢ ʠ ʱʝʥʢʦʚ çɻʦʚʷʞʠʡ ʛʫ-
ʣʷʰ ʩ ʦʚʩʷʥʢʦʡè, çʈʘʛʫ ʠʟ ʢʫʨʠʮʳ ʩ ʨʠ-
ʩʦʤè (ɿɸʆ çɸʣʝʡʩʢʟʝʨʥʦʧʨʦʜʫʢʪè ʠʤ. 
ʉ.ʅ. ʉʪʘʨʦʚʦʡʪʦʚʘ, ɸʣʝʡʩʢ, ʈʦʩʩʠʷ) ï 5 
ʨʘʟ ʚ ʥʝʜʝʣʶ. ʊʝʧʣʘʷ ʧʠʱʘ ʚ ʚʠʜʝ ʟʝʨʥʦ-
ʚʳʭ ʢʘʰ ʩ ʤʷʩʥʳʤʠ ʩʫʙʧʨʦʜʫʢʪʘʤʠ ʛʦʪʦ-
ʚʠʣʘʩʴ 2 ʨʘʟʘ ʚ ʥʝʜʝʣʶ. ʄʷʩʥʘʷ ʧʨʦʜʫʢ-
ʮʠʷ ʧʦʩʪʫʧʘʣʘ ʚ ʦʩʥʦʚʥʦʤ ʚ ʚʘʨʝʥʦʤ ʚʠ-
ʜʝ, ʨʘʟ ʚ ʥʝʜʝʣʶ ʜʘʚʘʣʠ ʣʘʢʦʤʩʪʚʦ ï ʢʦ-
ʩʪʠ ʩ ʦʩʪʘʪʢʘʤʠ ʤʷʩʘ. ʆʧʠʩʘʥʠʝ ʠʩʩʣʝʜʦ-
ʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 1. 
ʆʪʙʦʨ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʠ ʚ ʠʥʜʠʚʠʜʫ-
ʘʣʴʥʳʝ ʩʪʝʨʠʣʴʥʳʝ ʧʨʦʙʠʨʢʠ ʦʙʲʸʤʦʤ 2 
ʤʣ, ʩʦʜʝʨʞʘʱʠʝ 300 ʤʢʣ ʙʫʬʝʨʘ ʜʣʷ ʚʳ-
ʜʝʣʝʥʠʷ ɼʅʂ, ʨʅ 8.0 (50 ʤʄ ʊʨʠʩ-HCl, 5 
ʤʄ ʕɼʊɸ, 50 ʤʄ NaCl).  

 ̄ ʇʦʨʦʜʘ ʇʦʣ ɺʦʟʨʘʩʪ ʌʝʢʘʣʠʠ 

D1 ʙ/ʧ ʉʫʢʘ 10 ʣʝʪ ʅʦʨʤʘ 

D2 ʙ/ʧ ʂʦʙʝʣʴ 7 ʤʝʩʷʮʝʚ ʅʦʨʤʘ 

D3 ʙ/ʧ ʉʫʢʘ 3 ʤʝʩʷʮʘ ʅʦʨʤʘ 

D4 ʙ/ʧ ʉʫʢʘ 6 ʤʝʩʷʮʝʚ ʅʦʨʤʘ 

D5 ʙ/ʧ ʂʦʙʝʣʴ 15 ʣʝʪ ʅʦʨʤʘ 

D6 ʙ/ʧ ʂʦʙʝʣʴ 5 ʣʝʪ ʅʦʨʤʘ 

D7 ʤʝʪʠʩ ʂʦʙʝʣʴ 3 ʛʦʜʘ ʅʦʨʤʘ 

D8 ʙ/ʧ ʉʫʢʘ 3 ʛʦʜʘ ʅʦʨʤʘ 

D9 ʙ/ʧ ʉʫʢʘ 7 ʣʝʪ ʅʦʨʤʘ 

D10 ʙ/ʧ ʂʦʙʝʣʴ 6 ʣʝʪ ɾʠʜʢʠʡ ʩʪʫʣ 

D11 ʙ/ʧ ʂʦʙʝʣʴ 5 ʣʝʪ ɾʠʜʢʠʡ ʩʪʫʣ 

D12 ʙ/ʧ ʉʫʢʘ 2 ʛʦʜʘ ɾʠʜʢʠʡ ʩʪʫʣ 

ʊʘʙʣʠʮʘ 1 ï ʆʧʠʩʘʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ ʩʦʙʘʢ 

ɹʠʦʤʘʪʝʨʠʘʣ ʠʟ ʢʠʰʝʯʥʠʢʘ ʤʘʩʩʦʡ 250 
ʤʢʛ ʩʫʩʧʝʥʜʠʨʦʚʘʣʠ ʚ ʙʫʬʝʨʝ ʠ ʜʦʙʘʚʣʷ-
ʣʠ ʨʘʩʪʚʦʨ ʣʠʟʦʮʠʤʘ ʜʦ 1% ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʬʝʨʤʝʥʪʘ. ɼʣʷ ʣʠʟʠʩʘ ʧʦʣʠʩʘʭʘʨʠʜʥʦʡ 
ʦʙʦʣʦʯʢʠ ʙʘʢʪʝʨʠʡ, ʧʨʦʙʠʨʢʠ ʠʥʢʫʙʠʨʦ-
ʚʘʣʠ 30-60 ʤʠʥʫʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Üʉ, 
ʧʦʩʣʝ ʯʝʛʦ ʜʦʙʘʚʣʷʣʠ ʧʨʦʪʝʠʥʘʟʫ ʂ 
(ʨʘʙʦʯʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 20 ʤʢʛ/ʤʣ) ʠ 10 % 
ʨʘʩʪʚʦʨ ʜʦʜʝʮʠʣ ʩʫʣʴʬʘʪʘ ʥʘʪʨʠʷ ʜʦ 1% 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʜʝʨʞʠ-
ʚʘʥʠʝʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 55Üʉ ʚ ʪʝʯʝʥʠʠ 
ʧʦʣʫʪʦʨʘ ʯʘʩʦʚ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʬʝʨ-
ʤʝʥʪʘʪʠʚʥʦʛʦ ʣʠʟʠʩʘ ʙʠʦʤʘʪʝʨʠʘʣʘ, ʧʨʦ-
ʚʦʜʠʣʠ ʫʜʘʣʝʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʩʦʜʝʨʞʠʤʦ-
ʛʦ ʬʝʥʦʣʦʤ ʠ ʭʣʦʨʦʬʦʨʤʦʤ, ʦʯʠʱʝʥʥʫʶ 
ʚʦʜʥʫʶ ʬʨʘʢʮʠʶ ʧʦʜʚʝʨʛʘʣʠ ʦʩʘʞʜʝʥʠʶ 

3ʄ ʘʮʝʪʘʪʦʤ ʥʘʪʨʠʷ ʚ ʦʙʲʝʤʥʦʤ ʩʦʦʪʥʦ-
ʰʝʥʠʠ 1:10 ʚ 70% ʵʪʘʥʦʣʝ. ʉʤʝʩʴ ʚʳʜʝʨ-
ʞʠʚʘʣʠ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ ʚ ʪʝʯʝʥʠʝ 12 ʯʘ-
ʩʦʚ ʧʨʠ -4Üʉ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʤʳʚʘʣʠ ʦʩʘ-
ʜʦʢ ʭʦʣʦʜʥʳʤ 80% ʩʧʠʨʪʦʤ, ʚʳʩʫʰʠʚʘʣʠ 
ʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʨʠʮʳ ʜʣʷ 
ʇʎʈ.  
ɼʣʷ ʤʝʪʘʛʝʥʦʤʥʦʛʦ ʘʥʘʣʠʟʘ ʬʨʘʛʤʝʥʪʘ 

ʛʝʥʘ 16S ʨʈʅʂ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʘʡʤʝʨʳ, 
ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʝ ʩʣʝʜʫʶʱʠʤ ʧʦʟʠʮʠʷʤ 
ɼʅʂ: 343F (CTCCTACGGRRSGCAG) ʠ 
806RB (GGACTACNVGGGTWTCTAAT). 
ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʣʠ ʚ ʢʦʤʧʘʥʠʠ 
Geneoffice (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) ʩ ʧʦʤʦʱʴʶ 
MiSeq (Illumina, USA). ʆʮʝʥʢʫ ʢʘʯʝʩʪʚʘ 
ʙʠʙʣʠʦʪʝʢ ʘʤʧʣʠʢʦʥʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦ-
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ʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ FastQC v. 0.11.9  
(http://www.bioinformatics.babraham.ac.uk/ 
projects/fastqc, ʜʘʪʘ ʧʦʩʣʝʜʥʝʛʦ ʜʦʩʪʫʧʘ: 8 
ʷʥʚʘʨʷ 2024 ʛ.), ʘʜʘʧʪʝʨʳ ʠ ʧʨʘʡʤʝʨʳ 
ʫʜʘʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ cutadapt 
v1.14. ʄʝʪʘʛʝʥʦʤʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʦʪʘʥʳ 
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ DADA2 ʜʣʷ 
ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ R ʩ ʧʘʨʘʤʝʪʨʘ-
ʤʠ: maxN (ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦ-
ʧʫʩʪʠʤʳʭ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ) = 
0, maxEE (ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʞʠ-
ʜʘʝʤʳʭ ʦʰʠʙʦʢ ʧʨʦʯʪʝʥʠʷ ʚ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʠ) = c (2,4), ʚʢʣʶʯʘʷ ʚʳʨʘʚʥʠʚʘ-
ʥʠʝ, ʬʠʣʴʪʨʘʮʠʶ ʭʠʤʝʨ ʠ ʢʦʨʦʪʢʠʭ ʧʦ-
ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʠ ʢʣʘʩʪʝʨʠʟʘʮʠʶ ʪʦʯ-
ʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 
(ASV ï Amplicon Sequencing Variant) [16] 
ʌʨʘʛʤʝʥʪʳ ʛʝʥʘ 16S ʨʈʅʂ ʚʳʨʦʚʥʝʥʳ ʠ 
ʪʘʢʩʦʥʦʤʠʯʝʩʢʠ ʦʪʥʝʩʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝʤ ʙʘʟʳ ʜʘʥʥʳʭ SILVA v.138.1 ʩ ʜʦʚʝ-
ʨʠʪʝʣʴʥʳʤ ʧʦʨʦʛʦʤ 80% [17] ʠ ʢʣʘʩʪʝʨʠ-
ʟʦʚʘʥʳ ʚ ʦʧʝʨʘʮʠʦʥʥʳʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʝ 
ʦʧʝʨʘʮʠʦʥʥʳʝ ʝʜʠʥʠʮʳ ʆʊɽ ʥʘ ʨʘʩʩʪʦʷ-
ʥʠʠ 0,03 ʩ ʧʦʤʦʱʴʶ mothur v.1.45.0 [18]. 
ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʚʠʜʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ ʦʩʫ-
ʱʝʩʪʚʣʷʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʦʠʩʢ ʜʘʥ-
ʥʳʭ ʩ ʧʦʤʦʱʴʶ BLAST-ʘʥʘʣʠʟʘ ʥʘ ʦʩʥʦ-

ʚʝ ʙʘʟʳ RefSeq nr (http://
blast.ncbi.nlm.nih.gov). ɼʘʥʥʳʝ ʜʝʧʦʥʠʨʦ-
ʚʘʥʳ ʚ ʙʘʟʫ ʜʘʥʥʳʭ GenBank, ʥʦʤʝʨ 
PRJNA1087158. 
ʇʦʢʘʟʘʪʝʣʠ ʘʣʴʬʘ - ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʩ-

ʩʯʠʪʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʷʟʳʢʘ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ R v.4.1.2 ʠ ʧʘʢʝʪʘ 
ñveganò. ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦ-
ʛʦ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʝ ʙʠʙʣʠʦʪʝʢʠ ʙʳʣʠ 
ʥʦʨʤʘʣʠʟʦʚʘʥʳ ʧʫʪʸʤ ʩʣʫʯʘʡʥʦʡ ʬʠʢʩʠ-
ʨʦʚʘʥʥʦʡ ʚʳʙʦʨʢʠ ʧʦ ʥʘʠʤʝʥʴʰʝʤʫ ʦʙ-
ʨʘʟʮʫ (8201 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚ ʦʙʨʘʟ-
ʮʝ).  
ʈʘʟʣʠʯʠʷ ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʜʝʨʞʘʥʠʠ 

ʆʊɽ ʫ ʛʨʫʧʧ ʩʦʙʘʢ, ʦʙʲʝʜʠʥʸʥʥʳʭ ʧʦ 
ʧʨʠʟʥʘʢʫ ʩʪʫʣʘ ʠ ʚʦʟʨʘʩʪʘ, ʦʮʝʥʠʚʘʣʠ 
ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʝʤ ʄʘʥʥʘ-
ʋʠʪʥʠ (ʧʘʨʥʳʡ ʪʝʩʪ, PÒ0,05). 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ɺʩʝʛʦ ʧʦʣʫʯʝʥʦ 147150 ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʝʡ ʬʨʘʛʤʝʥʪʘ ʛʝʥʘ 16S ʨʈʅʂ ʠʟ 
12 ʦʙʨʘʟʮʦʚ ʩʦʜʝʨʞʠʤʦʛʦ ʢʠʰʝʯʥʠʢʘ ʩʦ-
ʙʘʢ. ʅʘ ʢʘʞʜʳʡ ʦʙʨʘʟʝʮ ʧʨʠʭʦʜʠʣʦʩʴ ʦʪ 
8201 ʜʦ 18734 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. ʀʥ-
ʜʝʢʩʳ ʨʘʟʥʦʦʙʨʘʟʠʷ ʙʘʢʪʝʨʠʡ ʠʟ ʢʠʰʝʯ-
ʥʠʢʘ ʩʦʙʘʢ ʧʦʢʘʟʘʣʠ ʥʝʦʜʥʦʨʦʜʥʳʝ ʜʘʥ-
ʥʳʝ (ʈʠʩʫʥʦʢ 1). 

ʈʠʩʫʥʦʢ 1 ï ɸʥʘʣʠʟ ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʠʢʨʦʙʠʦʤʘ, ʚʳʧʦʣʥʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ  
ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʜʘʥʥʳʭ. D10, D11, D12 ï ʧʦʤʝʯʝʥʳ ʢʘʢ ʞʠʚʦʪʥʳʝ ʩ ʨʘʩʩʪʨʦʡʩʪʚʦʤ 

ʩʪʫʣʘ, D3, D4 ï ɦʝʥʢʠ 3, 4 ʤʝʩʷʮʝʚ. 
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ʈʠʩʫʥʦʢ 2 ï ɼʝʥʜʨʦʛʨʘʤʤʘ ʩʦʦʙʱʝʩʪʚ ʢʠʰʝʯʥʠʢʘ ʩʦʙʘʢ, ʧʦʩʪʨʦʝʥʥʘʷ ʤʝʪʦʜʦʤ  
ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ UPGMA. D10, D11, D12 ï ʞʠʚʦʪʥʳʝ ʩ ʨʘʩʩʪʨʦʡʩʪʚʦʤ 

ʩʪʫʣʘ. 

ʈʠʩʫʥʦʢ 3 ï ʉʦʩʪʘʚ 
ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯ-
ʥʠʢʘ ʩʦʙʘʢ ʥʘ ʫʨʦʚʥʝ 
ʬʠʣʫʤʦʚ. ʊʦʯʢʘʤʠ 
ʧʦʤʝʯʝʥʳ ʞʠʚʦʪʥʳʝ 
ʩ ʨʘʩʩʪʨʦʡʩʪʚʦʤ 
ʩʪʫʣʘ. D10, D11, D12 
ï ʞʠʚʦʪʥʳʝ ʩ ʨʘʩ-
ʩʪʨʦʡʩʪʚʦʤ ʩʪʫʣʘ. 
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ʇʦʩʣʝ ʥʦʨʤʘʣʠʟʘʮʠʠ ʢʦʵʬʬʠʮʠʝʥʪʳ 
ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʪʣʠʯʘʣʠʩʴ ʜʘʞʝ ʚʥʫʪʨʠ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ. ʀʥʜʝʢʩʳ ʚʳʷʚʠ-
ʣʠ ʩʦʦʙʱʝʩʪʚʘ ʙʘʢʪʝʨʠʡ ʩ ʥʠʟʢʠʤ ʚʠʜʦ-
ʚʳʤ ʙʦʛʘʪʩʪʚʦʤ ï ɻ ʪʦ ʱʝʥʢʠ D3, D4, ʠ 
ʞʠʚʦʪʥʳʝ ʩ ʨʘʩʩʪʨʦʡʩʪʚʦʤ ʩʪʫʣʘ D10, 
D11, D12. ʅʘʠʙʦʣʴʰʠʤ ʚʠʜʦʚʳʤ ʙʦʛʘʪ-
ʩʪʚʦʤ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʤʠʢʨʦʙʠʦʤʳ 
ʞʠʚʦʪʥʳʭ D5, D7, D8, ʩʨʝʜʥʠʤ ï D1, D2. 
ʉʦʛʣʘʩʥʦ ʠʥʜʝʢʩʘʤ ʐʝʥʥʦʥʘ ʠ ʉʠʤʧʩʦʥʘ, 
ʫʩʪʦʡʯʠʚʳʤʠ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʩʦʦʙʱʝ-
ʩʪʚʘʤʠ ʙʘʢʪʝʨʠʡ ʷʚʣʷʣʠʩʴ ʤʠʢʨʦʙʠʦʤʳ 
ʞʠʚʦʪʥʳʭ D1, D2, D5, D6, D7, D8, D9 
(ʦʩʦʙʠ ʩʪʘʨʰʝ 7 ʤʝʩʷʮʝʚ ʩ ʥʦʨʤʘʣʴʥʳʤ 
ʩʪʫʣʦʤ), ʚ ʥʠʭ ʨʘʟʣʠʯʥʳʝ ʛʨʫʧʧʳ ʙʘʢʪʝ-
ʨʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʦʩʪʘʪʦʯʥʦ ʨʘʚʥʦʤʝʨ-
ʥʦ. 
ʂʣʘʩʪʝʨʠʟʘʮʠʷ ʥʘʰʠʭ ʜʘʥʥʳʭ ʤʝʪʦ-

ʜʦʤ UPMGA ʧʦʢʘʟʘʣʘ, ʯʪʦ ʤʠʢʨʦʙʥʳʡ 
ʩʦʩʪʘʚ ʩʦʦʙʱʝʩʪʚ ʢʠʰʝʯʥʠʢʘ ʩʦʙʘʢ ʥʝ 
ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʩʪʫʣʘ, ʧʦʣʘ, ʚʦʟʨʘʩʪʘ 
(ʈʠʩʫʥʦʢ 2).  
ɺ ʢʠʰʝʯʥʦʤ ʤʠʢʨʦʙʠʦʤʝ ʩʦʙʘʢ ʜʦʤʠ-

ʥʠʨʦʚʘʣʠ ʙʘʢʪʝʨʠʠ ʬʠʣʫʤʘ Firmicutes 
(ʦʢʦʣʦ 80%), ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʧʨʝʜ-
ʩʪʘʚʣʝʥʥʳʝ 274 ʆʊɽ. ɼʘʣʝʝ ʩʣʝʜʦʚʘʣʠ 
Actinobacteriota ï 42 ʆʊɽ, Bacteroidota ï 
21 ʆʊɽ, Proteobacteria ï 15 ʆʊɽ (ʈʠʩʫʥʦʢ 
3).  
ʄʘʨʢʝʨʥʦʡ ʬʠʣʦʡ ʜʣʷ ʭʠʱʥʠʢʦʚ ʷʚ-

ʣʷʝʪʩʷ Fusobacteriota. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘ-
ʥʠʠ ʙʘʢʪʝʨʠʠ ʬʠʣʳ Fusobacteriota ʦʪʩʫʪ-
ʩʪʚʦʚʘʣʠ ʫ ʱʝʥʢʦʚ (ʦʩʦʙʠ D2, D3, D4) ʠ ʫ 
ʥʝʢʦʪʦʨʳʭ ʩʦʙʘʢ ʩ ʞʠʜʢʠʤ ʩʪʫʣʦʤ (D9 ʠ 
D11). ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʦʣʷ Fusobacteriota 
ʩʥʠʞʘʝʪʩʷ ʧʨʠ ʜʠʝʪʘʭ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ 
ʢʦʣʠʯʝʩʪʚʦʤ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ [6]. ʊʘʢʞʝ 
ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ ʠʭ ʥʝʚʳʩʦʢʘ ʧʨʠ ʢʦʨʤ-
ʣʝʥʠʠ ʩʫʭʠʤʠ ʢʦʨʤʘʤʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 
ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʠ ʜʦʨʦʛʦʚʠʟʥʳ ʢʦʨ-
ʤʘ. ʆʜʥʘʢʦ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʩʳʨʦʛʦ ʤʷʩʘ ʚ 
ʨʘʮʠʦʥ ʩʦʙʘʢ ʠ ʚʦʣʢʦʚ, Fusobacteriota ʩʦ-
ʩʪʘʚʣʷʶʪ ʦʯʝʥʴ ʟʘʤʝʪʥʫʶ ʜʦʣʶ ʚ ʤʠʢʨʦ-
ʙʠʦʤʝ [19]. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ Fusobac-
teriota ʤʦʛʫʪ ʦʙʠʪʘʪʴ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʚʦ-
ʣʦʢʥʘʭ (ʩʚʝʢʣʘ), ʵʪʘ ʛʨʫʧʧʘ ʧʦʣʦʞʠʪʝʣʴʥʦ 
ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʧʠʪʘʥʠʝʤ ʩʳʨʳʤʠ ʤʷʩʦ-
ʧʨʦʜʫʢʪʘʤʠ, ʠʩʯʝʟʘʷ ʧʨʠ ʢʦʨʤʣʝʥʠʠ ʪʝʨ-
ʤʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ [11]. 
ɺ ʦʪʣʠʯʠʝ ʦʪ ʣʶʜʝʡ, ʜʣʷ ʢʦʪʦʨʳʭ Fuso-
bacterium spp. ̫ʚʣʷʝʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʤ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʩ 
ʢʦʣʦʨʝʢʪʘʣʴʥʳʤ ʨʘʢʦʤ, ʟʘʙʦʣʝʚʘʥʠʝʤʠ 
ʜʝʩʝʥ [20], ʜʣʷ ʩʦʙʘʢ ʵʪʠ ʛʨʫʧʧʳ ʥʝ ʢʦʨ-
ʨʝʣʠʨʫʶʪ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ [9].  
ʌʠʣʫʤ Firmicutes ʧʨʝʜʩʪʘʚʣʝʥ ʩʝʤʝʡ-

ʩʪʚʘʤʠ Lactobacillaceae, Veillonellaceae, 
Clostridiaceae, Peptostreptococcaceae ʠ 
Lachnospiraceae. ʉʨʝʜʠ ʬʠʣʫʤʘ ʜʦʤʠʥʠ-
ʨʦʚʘʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ Lactoba-
cillaceae.  ʅʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʦʜʘ 
Lactobacillus, Limosilactobacillus, Ligalac-
tobacillus, Weissella ʠ Streptococcus ʠʟ-
ʚʝʩʪʥʳ ʩʚʦʠʤ ʧʨʦʙʠʦʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘ-
ʣʦʤ (ʈʠʩʫʥʦʢ 4).  ʆʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʤʳ 
ʫʜʝʣʠʣʠ ʜʦʤʠʥʠʨʦʚʘʥʠʶ ʚ ʤʠʢʨʦʙʠʦʤʝ 
ʆʊɽ Streptococcus. ʇʨʠ ʫʪʦʯʥʝʥʠʠ ʠʭ 
ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 
ʯʝʨʝʟ RefSeq, ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʦʥʠ ʧʨʠʥʘʜ-
ʣʝʞʘʪ ʥʝʧʘʪʦʛʝʥʥʳʤ ʚʠʜʘʤ Streptococcus 
bovis/Streptococcus equinus, ʢʦʪʦʨʳʝ ʦʪʥʦ-
ʩʷʪʩʷ ʢ ʤʦʣʦʯʥʦʢʠʩʣʳʤ ʙʘʢʪʝʨʠʷʤ. 
ʉʝʤʝʡʩʪʚʦ ʢʣʦʩʪʨʠʜʠʡ Veillonellaceae, 

ʘ ʠʤʝʥʥʦ Megasphaera ʠ Megamonas, ʢʘʢ 
ʨʝʟʠʜʝʥʪʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʢʠʰʝʯʥʠʢʘ, ʧʨʦ-
ʜʫʮʠʨʫʝʪ ʚʘʞʥʳʝ ʜʣʷ ʧʠʱʝʚʘʨʝʥʠʷ ʢʦʨʦʪ-
ʢʦʮʝʧʦʯʝʯʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ. ɼʨʫʛʠʤʠ 
ʩʝʤʝʡʩʪʚʘʤʠ ʵʪʦʛʦ ʢʣʘʩʩʘ ʷʚʣʷʣʠʩʴ ʩʚʦ-
ʙʦʜʥʦʞʠʚʫʱʠʝ ʢʣʦʩʪʨʠʜʠʠ ʩʝʤʝʡʩʪʚ 
Clostridiaceae (Clostridium), Peptostrepto-
coccaceae (Peptoclostridium, Romboutsia, 
Terrisporobacter) ʠ Lachnospiraceae 
(Blautia). ʆʩʥʦʚʥʦʡ ʠʭ ʬʫʥʢʮʠʝʡ ʷʚʣʷʝʪʩʷ 
ʧʨʦʜʫʢʮʠʷ ʚʘʞʥʳʭ ʜʣʷ ʢʠʰʝʯʥʠʢʘ ʦʨʛʘ-
ʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ï ʘʮʝʪʘʪʘ, ʙʫʪʠʨʘʪʘ, ʣʘʢ-
ʪʘʪʘ, ʧʠʨʫʚʘʪʘ. Blautia ï ʘʥʘʵʨʦʙʳ ʩ ʧʨʦ-
ʙʠʦʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʰʠʨʦʢʦ 
ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʬʝʢʘʣʠʷʭ ʠ ʢʠʰʝʯʥʠʢʝ 
ʤʣʝʢʦʧʠʪʘʶʱʠʭ [21]. ʉʝʤʝʡʩʪʚʦ Erysipe-
lotrichaceae ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʦʤʠʥʠʨʫʶʱʠ-
ʤʠ ʨʦʜʘʤʠ Turicibacter, Allobaculum, 
Holdemanella, Dubosiella, Faecalibaculum, 
Catenibacterium ʠ Erysipelatoclostridium, 
ʚʘʞʥʳʤʠ ʜʣʷ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʛʦʤʝʦʩʪʘʟʘ 
ʢʠʰʝʯʥʠʢʘ ʭʦʟʷʠʥʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 
ʰʪʘʤʤʳ ʙʘʢʪʝʨʠʠ Turicibacter ʩʧʦʩʦʙʥʳ ʢ 
ʨʘʟʥʳʤ ʪʠʧʘʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʞʝʣʯʥʳʭ 
ʢʠʩʣʦʪ, ʚʣʠʷʷ ʥʘ ʦʙʤʝʥ ʭʦʣʝʩʪʝʨʠʥʘ [22].  
Actinobacteriota ʧʨʠʥʘʜʣʝʞʘʣʠ ʜʚʫʤ 

ʢʣʘʩʩʘʤ ʠ ʩʝʤʝʡʩʪʚʘʤ Eggerthellaceae, 
Atopobiaceae, Bifidobacteriaceae, Dermab-
acteraceae, Coriobacteriaceae, Intrasporan-
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giaceae, Micrococcaceae. ʇʨʝʜʩʪʘʚʠʪʝʣʠ 
ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʩʝʤʝʡʩʪʚʘ Bifidobacteri-
aceae ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʦʜʦʤ Bifidobacte-
rium, ʘ Coriobacteriaceae ï ʪʠʧʠʯʥʳʤʠ 
ʦʙʠʪʘʪʝʣʷʤʠ ʢʠʰʝʯʥʠʢʘ, ʨʦʜʘʤʠ Collin-
sella, Muricaecibacterium ʠ Slackia. 
ʇʨʦʪʝʦʙʘʢʪʝʨʠʠ ʩʦʩʪʘʚʣʷʣʠ 2,7% ʦʪ 

ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʷʚʣʝʥʥʳʭ ʆʊɽ. ʋ 
ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʚʦʪʥʳʭ ʦʙʥʘʨʫʞʝʥʳ 
ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʦʨʷʜʢʘ Enterobacterales 
(Escherichia-Shigella), ʠʭ ʧʨʠʩʫʪʩʪʚʠʝ ʚ 
ʦʩʥʦʚʥʦʤ ʢʦʨʨʝʣʠʨʦʚʘʣʦ ʩ ʜʠʘʨʝʝʡ ʠ ʱʝ-
ʥʷʯʴʠʤ ʚʦʟʨʘʩʪʦʤ. ʂʣʘʩʩʠʯʝʩʢʠʝ ʦʙʠʪʘʪʝ-
ʣʠ ʢʠʰʝʯʥʠʢʘ - Parasutterella, Sutterella 
(Burkholderiales) ʠ ʜʨʫʛʠʝ ʙʘʢʪʝʨʠʠ ʚʩʪʨʝ-
ʯʘʣʠʩʴ ʩʧʦʨʘʜʠʯʝʩʢʠ. ʇʦ ʜʘʥʥʳʤ ʥʘʰʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʙʘʢʪʝʨʠʠ 
ʚʠʜʦʚ Sutterella ʯʘʱʝ ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʤʠʢ-
ʨʦʙʠʦʤʝ ʩʦʙʘʢ ʦʪ 2 ʣʝʪ ʠ ʙʦʣʝʝ, Para-
sutterella - ʫ ʱʝʥʷʪ ʜʦ ʛʦʜʘ. 
ʇʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ Bacteroides ʚ ʢʠ-

ʰʝʯʥʠʢʝ ʩʦʙʘʢ ʠʨʢʫʪʩʢʦʛʦ ʧʨʠʶʪʘ ʙʳʣʘ 
ʥʝʚʳʩʦʢʘ, ʥʘʤʠ ʦʪʤʝʯʝʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 
ʩʝʤʝʡʩʪʚ Prevotellaceae, Sphingobacteri-
aceae, Bacteroidaceae, Muribaculaceae, 
Weeksellaceae, Tannerellaceae ʠ ʥʦʚʦʛʦ 
ʩʝʤʝʡʩʪʚʘ Bacteroidales_unclassified, ʧʦ 
ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʭʘ-
ʨʘʢʪʝʨʥʦʛʦ ʪʘʢʞʝ ʜʣʷ ʢʠʰʝʯʥʠʢʘ ʯʝʣʦʚʝ-
ʢʘ. 
ɹʘʢʪʝʨʠʠ ʬʠʣʳ Campylobacterota ʧʨʠ-

ʩʫʪʩʪʚʦʚʘʣʠ ʪʦʣʴʢʦ ʫ ʱʝʥʢʦʚ ʠ ʫ ʜʚʫʭ 
ʩʦʙʘʢ ʩ ʨʘʩʩʪʨʦʡʩʪʚʦʤ ʢʠʰʝʯʥʠʢʘ 
(Campylobacter upsaliensis). ʇʨʝʜʧʦʣʦʞʠ-
ʪʝʣʴʥʦ, ʨʘʩʩʪʨʦʡʩʪʚʦ ʧʠʱʝʚʘʨʝʥʠʷ ʜʚʫʭ 
ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ ʩʚʷʟʘʥʦ ʩ ʥʘʨʫʰʝʥʠʷ-
ʤʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʧʧʦʨʪʫʥʠʩʪʠʯʝ-
ʩʢʦʡ ʠʥʬʝʢʮʠʝʡ ï ʢʘʤʧʠʣʦʙʘʢʪʝʨʠʦʟʦʤ. ɺ 
ʢʠʰʝʯʥʠʢʘʭ ʱʝʥʢʦʚ ʥʘʡʜʝʥʦ ʥʝʙʦʣʴʰʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʙʘʢʪʝ-
ʨʠʡ Helicobacter canicola, ʢʦʪʦʨʳʝ ʷʚʣʷ-
ʶʪʩʷ çɻ ʥʪʝʨʦʛʝʧʘʪʠʯʝʩʢʠʤʠè, ʪʦ ʝʩʪʴ 
ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʮʠʨʢʫʣʷʮʠʠ ʞʝʣʯʥʳʭ 
ʢʠʩʣʦʪ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦ-

ʜʦʚ ʧʦʜʪʚʝʨʜʠʣʦ ʟʥʘʯʠʤʦʝ ʠʟʤʝʥʝʥʠʝ 
ʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯʥʠʢʘ ʧʨʠ ʜʠʘʨʝʝ. 
ʄʠʢʨʦʙʠʦʤ ʞʠʚʦʪʥʳʭ ʩ ʧʨʠʟʥʘʢʘʤʠ ʜʠʘ-
ʨʝʠ ʩʦʜʝʨʞʘʣ ʤʝʥʴʰʫʶ ʜʦʣʶ ʧʨʝʜʩʪʘʚʠ-
ʪʝʣʝʡ ʨʦʜʦʚ Faecalibacterium ʠ Blautia, ʘ 
ʪʘʢʞʝ ʙʘʢʪʝʨʠʡ Peptacetobacter hiranonis 
(ʊʘʙʣʠʮʘ 2). ʀʥʪʝʨʧʨʝʪʘʮʠʶ ʨʝʟʫʣʴʪʘʪʘ 
ʠʥʜʝʢʩʘ ʜʠʩʙʠʦʟʘ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ 
ʥʘʨʷʜʫ ʩ ʫʨʦʚʥʷʤʠ ʦʪʜʝʣʴʥʳʭ ʙʘʢʪʝʨʠ-
ʘʣʴʥʳʭ ʪʘʢʩʦʥʦʚ, ʦʩʦʙʝʥʥʦ C. hiranonis 
(=Peptacetobacter hiranonis), ʧʦʩʢʦʣʴʢʫ 
ʩʥʠʞʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 
ʬʘʢʪʦʨʦʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʘʥʦʤʘʣʴʥʦʤʫ 
ʤʠʢʨʦʙʠʦʤʫ [12].  
ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʚ ʤʠʢʨʦ-

ʆʊɽ ʎʘʨʩʪʚʦ;ʌʠʣʫʤ;ʂʣʘʩʩ;ʇʦʨʷʜʦʢ;ʈʦʜ; ʚʠʜ 
ʅʦʨʤʘ 
(n=6), 
% 

ɼʠʘʨʝʷ 
(n=3), 
% 

002 
Bacteria; Firmicutes;Bacilli; Lactobacillales; Lactobacillaceae; 

Lactobacillus; Lactobacillus johnsonii 
5,0 22,0 

008* 
Bacteria;Firmicutes;Clostridia; Lachnospirales; Lachnospirace-

ae; Blautia; Blautia luti 
7 0,1 

015* 
Bacteria; Bacillota; Clostridia; Eubacteriales;   Peptostreptococ-

caceae; Peptacetobacter ;Peptacetobacter hiranonis 
1 0,2 

054* 
Bacteria; Firmicutes;Clostridia; Oscillospirales;Ruminococca-
ceae; Faecalibacterium; Faecalibacterium prausnitzii 

0,18 0,0 

024 
Bacteria; Firmicutes; Bacilli; Erysipelotrichales; Erysipelotri-

chaceae; Holdemanella; Holdemanella hominis 
0,3 0,0 

047 
Bacteria; Firmicutes; Clostridia; Lachnospirales; Lachnospi-

raceae; Unclassified 
0,2 0,0 

ʊʘʙʣʠʮʘ 2 ï ʈʘʟʣʠʯʠʷ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʠ ʙʘʢʪʝʨʠʡ ʤʠʢʨʦʙʠʦʤʘ ʚ ʛʨʫʧʧʘʭ ʞʠ-
ʚʦʪʥʳʭ ʩ ʧʨʠʟʥʘʢʘʤʠ ʥʦʨʤʘʣʴʥʦʛʦ ʧʠʱʝʚʘʨʝʥʠʷ ʠ ʝʛʦ ʦʪʢʣʦʥʝʥʠʷʤʠ. ɸʥʘʣʠʟ 

ʚʳʧʦʣʥʝʥ ʩ ʧʦʤʦʱʴʶ ʧʘʨʥʦʛʦ ʪʝʩʪʘ ʄʘʥʥʘ-ʋʠʪʥʠ, pÒ0,05 

*ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʩʙʠʦʟʘ ʢʠʰʝʯʥʠʢʘ 
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ʙʠʦʤʝ ʢʠʰʝʯʥʠʢʘ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʙʘʢ 
ʙʘʢʪʝʨʠʷ Lactobacillus johnsonii ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʙʦʣʴʰʝ ʚʳʷʚʣʷʣʘʩʴ ʫ ʩʦʙʘʢ ʩ ʧʨʠ-
ʟʥʘʢʘʤʠ ʜʠʘʨʝʠ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʦʪ ʚʠʜ 
ʩʘʤʳʡ ʫʩʪʦʡʯʠʚ ʢ ʨʘʩʩʪʨʦʡʩʪʚʫ ʢʠʰʝʯʥʠ-
ʢʘ, ʦʥ ʢʦʤʧʝʥʩʠʨʫʝʪ ʠʣʠ ʚʦʟʥʠʢʘʝʪ ʢʘʢ 
ʦʪʚʝʪ ʥʘ ʥʘʨʫʰʝʥʠʷ ʧʨʠ ʜʠʩʙʠʦʟʝ. ɹʦʣʴ-
ʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘ-

ʈʠʩʫʥʦʢ 4 ï ʉʦʩʪʘʚ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʩʦʙʘʢ ʥʘ ʫʨʦʚʥʝ ʨʦʜʦʚ ʠ ʩʝʤʝʡʩʪʚ.  
ɿʚʝʟʜʦʯʢʘʤʠ ʧʦʤʝʯʝʥʳ ʦʩʦʙʠ ʩ ʨʘʩʩʪʨʦʡʩʪʚʦʤ ʩʪʫʣʘ. 

ʝʪ, ʯʪʦ L. johnsonii ʧʨʦʷʚʣʷʝʪ ʩʣʝʜʫʶʱʠʝ 
ʧʦʣʝʟʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ: ʧʨʦʪʠʚʦʚʦʩʧʘʣʠ-
ʪʝʣʴʥʳʝ, ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʝ, ʙʘʣʘʥʩ 
ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʠ ʟʘʱʠʪʘ ʢʠʰʝʯ-
ʥʦʛʦ ʙʘʨʴʝʨʘ [23].  
ʆʙʦʙʱʘʷ ʜʘʥʥʳʝ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʳʷʚʣʝʥʦ ʟʥʘ-
ʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦʢʠʩʣʳʭ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 4, 2024 ʛ. 

 

 67 

ʙʘʢʪʝʨʠʡ ʚ ʢʠʰʝʯʥʠʢʝ ʩʦʙʘʢ, ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ [1, 2]. ʄʳ 
ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʩʦʩʪʘʚ ʢʦʨʤʘ ɼʠʣʣʠ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʪʠʤʫʣʷʮʠʠ ʨʦʩʪʘ ʵʪʦʡ 
ʛʨʫʧʧʳ ʙʘʢʪʝʨʠʡ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʝʙʠʦ-
ʪʠʢʦʤ ʜʣʷ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ ʷʚʣʷ-
ʝʪʩʷ ʢʣʝʪʯʘʪʢʘ, ʢʦʪʦʨʘʷ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ 
ʨʘʮʠʦʥʝ ʩʦʙʘʢ ʧʨʠʶʪʘ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦ-
ʣʠʯʝʩʪʚʝ. ɿʜʝʩʴ ʤʳ ʚ ʦʯʝʨʝʜʥʦʡ ʨʘʟ ʚʠ-
ʜʠʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʨʘʚʠʣ ɹʝʡʝʨʠʥʢʘ, 
ʢʘʩʘʶʱʠʭʩʷ ʵʢʦʣʦʛʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ: 
çɺʩʝ ʧʦʚʩʶʜʫ, ʥʦ ʩʨʝʜʘ ʦʧʨʝʜʝʣʷʝʪè. ʀʩ-
ʭʦʜʷ ʠʟ ʜʦʤʠʥʠʨʦʚʘʥʠʷ Lactobacillales, 
ʚʦʟʥʠʢʘʝʪ ʠ ʫʤʝʥʴʰʝʥʠʝ ʭʘʨʘʢʪʝʨʥʦʡ, 
ʤʘʨʢʝʨʥʦʡ ʜʣʷ ʢʠʰʝʯʥʠʢʘ ʭʠʱʥʠʢʦʚ 
Fusobacteriota. ʈʘʥʝʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʦʙʘʚ-
ʣʝʥʠʝ ʢʝʬʠʨʘ ʚ ʨʘʮʠʦʥ ʩʦʙʘʢ ʟʥʘʯʠʪʝʣʴʥʦ 
ʨʝʜʫʮʠʨʦʚʘʣʦ ʧʨʠʩʫʪʩʪʚʠʝ Fusobacteriota 
ʚ ʤʠʢʨʦʙʠʦʤʝ ʢʠʰʝʯʥʠʢʘ [24]. ʆʪʝʯʝ-
ʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ ʵʪʦʪ 
ʬʘʢʪ, ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʬʫʟʦʙʘʢʪʝʨʠʡ ʫʤʝʥʴ-
ʰʠʣʘʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʦʙʘʚʣʝʥʠʷ ʚ ʨʘʮʠʦʥ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʙʠʦʜʦʙʘʚʢʠ, ʚʝʨʦʷʪʥʦ, 
ʩʦʜʝʨʞʘʱʝʡ ʤʦʣʦʯʥʦʢʠʩʣʳʝ ʙʘʢʪʝʨʠʠ 
[15].  
ʅʘʰʠ ʨʝʟʫʣʴʪʘʪʳ, ʢʘʢ ʠ ʘʥʘʣʠʟ ʣʠʪʝ-

ʨʘʪʫʨʳ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʦʩʪʘʚ ʠ ʬʫʥʢ-
ʮʠʠ ʙʘʢʪʝʨʠʡ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʠʩ-
ʩʣʝʜʦʚʘʥʥʳʭ ʩʦʙʘʢ ʤʦʞʝʪ ʦʯʝʥʴ ʚʘʨʴʠʨʦ-
ʚʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ ʢʦʨʤʘ. ʇʦ-
ʚʠʜʠʤʦʤʫ, ʢʠʰʝʯʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʵʪʦʡ 
ʛʨʫʧʧʳ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʦʯʝʥʴ ʧʣʘʩʪʠʯʥʘ 
ʠ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʜʠʩʙʠʦʟʘ ʫ ʩʦʙʘʢ ʥʘʜʦ 
ʧʦʜʭʦʜʠʪʴ ʦʯʝʥʴ ʘʢʢʫʨʘʪʥʦ. ɺ ʥʘʰʝʤ ʠʩ-
ʩʣʝʜʦʚʘʥʠʠ, ʜʠʩʙʠʦʟ ʦʪʣʠʯʘʣʦʩʴ ʙʦʣʝʝ 
ʥʠʟʢʠʤʠ ʠʥʜʝʢʩʘʤʠ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘ-
ʟʠʷ. ʇʨʝʦʙʣʘʜʘʥʠʝ ʩʣʦʞʥʦ-
ʫʛʣʝʚʦʜʦʚʦʜʥʦʡ ʜʠʝʪʳ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ 
ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʙʘʢʪʝʨʠʡ ʩʝʤʝʡʩʪʚʘ Lac-
tobacillaceae ʚ ʤʠʢʨʦʙʠʦʤʝ ʚʩʝʭ ʦʩʦʙʝʡ ʠ 
ʥʝʪʠʧʠʯʥʦ ʤʘʣʦʡ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴʶ 
Fusobacteriaceae. ʊʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦ-
ʦʙʨʘʟʠʝ ʤʠʢʨʦʙʠʦʤʘ ʱʝʥʢʦʚ ʠ ʩʦʙʘʢ ʩ 
ʜʠʘʨʝʝʡ ʙʳʣʦ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ʟʜʦʨʦʚʳʭ 
ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ. ɹʘʢʪʝʨʠʠ ʨʦʜʦʚ 
Blautia, Faecalibacterium ʠ ʚʠʜʘ Peptaceto-
bacter hiranonis ʫ ʩʦʙʘʢ ʩ ʜʠʘʨʝʡ ʙʳʣʠ 
ʤʝʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʳ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 
ʦʙʱʝʧʨʠʥʷʪʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʦ ʜʠʩʙʠʦ-
ʟʝ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʩʦʙʘʢ.  

 

ɺʓɺʆɼʓ / CONCLUSION 
ʀʟʫʯʝʥʠʝ ʩʦʩʪʘʚʘ ʢʠʰʝʯʥʠʢʘ ʞʠʚʦʪ-

ʥʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 
ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʧʠʪʘʥʠʷ ʚʩʝʛʜʘ ʠʥʪʝʨʝʩʥʦ 
ʜʣʷ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ. ɹʘʢʪʝʨʠʠ ʦʩʫ-
ʱʝʩʪʚʣʷʶʪ ʬʝʨʤʝʥʪʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ, 
ʚʝʜʫʱʠʝ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ ʮʝʥʥʳʭ ʧʠʪʘ-
ʪʝʣʴʥʳʭ ʠʣʠ ʩʠʛʥʘʣʴʥʳʭ ʤʦʣʝʢʫʣ. ʇʦʥʠ-
ʤʘʷ, ʯʪʦ ʪʝʢʫʱʘʷ ʧʦʣʠʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ 
ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʧʦ-
ʢʦʣʝʥʠʷ ʜʣʷ ʞʠʚʦʪʥʳʭ ʚ ʜʦʣʞʥʦʤ ʦʙʲʝ-
ʤʝ, ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʰʠ 
ʜʘʥʥʳʝ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʟʨʘʙʦʪʢʠ ʠ 
ʚʥʝʜʨʝʥʠʷ ʤʝʪʦʜʠʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʧʦʣʠ-
ʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʦʪʜʝʣʴʥʳʝ 
ʛʨʫʧʧʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ.   
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ABSTRACT 
Metabarcoding research of the domestic 

animal intestines is relevant for veterinary 
medicine. The effect of feeding and food 
additives on its gut microbiome is of both 
applied and fundamental significance and 
demonstrates the stimulation of the various 
groups of bacteria development. The objec-
tive of our work is to study the effect of the 
domestic complete pet feed Dilly on the mi-
crobial community of the dogsô intestines in 
breeding kennel of Irkutsk. The microbiome 
composition was determined in 12 animals 
of different ages having used Illumina MiS-
eq amplicon sequencing of the V3-V4 region 
of 16S rRNA. Rates diversity had been 
adapted to evaluate the affluence and promi-
nence of Bacterial operational and taxonom-
ic units and nonparametric Mann-Whitney 
criteria (correlative test, pÒ0,05) used to 
evaluate the certainty value of the difference 
of operational and taxonomic unit percent-
age in different physiological groups. All in 
all, 147150 the 16S rRNA gene fragment 
sequences were obtained. The dominant bac-
teria turned out to be the phyla Firmicutes, 
Actinobacteriota, Bacteroidota, and Proteo-
bacteria. The animals that had been under 
research had almost no Fusobacteriota bacte-
ria - markers of a diet with a predominance 
of raw meat (predation). The Firmicutes 
phylum included bacteria from five families. 
The most numerous families among the Fir-
micutes were the Lactobacillaceae bacteria. 
Representatives of seven families were ob-
served among Actinobacteriota bacteria, of 
which Bifidobacteriaceae predominated. 
Proteobacteria of the Enterobacterales order 
and Burkholderiales made up a small propor-
tion of the entire community and depended 
on the animal age. The research result could 
be used in perspective to enlarge knowledge 
about the digestive process in an omnivorous 
animal of the wolf pack. These animals have 
a more or less flexible microbiome, which 
has several variants of normal composition. 
There predominated lactic acid bacteria in 
the microbial communities of the dogsô in-
testines, which consumed feed that contained 

coarse dietary fibers. In its turn, lactic acid 
bacteria reduced the number of Fusobacteri-
ota. 
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ʈɽʌɽʈɸʊ 
ɺ ʧʝʨʠʦʜ ʩ 1989 ʧʦ 2022 ʛʦʜʳ ʥʘ ʙʘʟʝ ʄʘʛʘʜʘʥʩʢʦʛʦ ʥʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚʳʧʦʣʥʷʣʠʩʴ 
ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦ-
ʤʳʩʣʦʚʳʭ ʤʦʨʩʢʠʭ ʠ ʧʨʦʭʦʜʥʳʭ ʣʦʩʦʩʝʚʳʭ ʨʳʙ ʩʝʚʝʨʥʦʛʦ ʆʭʦ-
ʪʦʤʦʨʴʷ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʟʘʨʘʞʸʥʥʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʷʤʠ 
ʙʦʣʝʟʥʝʡ, ʠʤʝʶʱʠʭ ʚʘʞʥʦʝ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʝ ʠ ʵʧʠʜʝʤʠʦʣʦ-

ʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟ 
ʢʨʦʚʠ ʠ ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʭ ʦʨʛʘʥʦʚ ʛʦʨʙʫʰʠ, ʢʝʪʳ ʠ ʢʠʞʫʯʘ ʚʳʜʝʣʝʥʘ ʤʦʥʦʢʫʣʴʪʫʨʘ ʚʠ-
ʨʫʣʝʥʪʥʳʭ ʙʘʢʪʝʨʠʡ Aeromonas hydrophila. ɺʳʜʝʣʝʥʦ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 1772 ʢʫʣʴʪʫʨ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʘʵʨʦʤʦʥʘʜ ʧʦ ʩʪʝʧʝʥʠ ɼʅʂ-ʘʟʥʦʡ ʘʢ-
ʪʠʚʥʦʩʪʠ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʛʝʣʴʤʠʥʪʦʬʘʫʥʳ ʦʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 4 ʚʠʜʘ ʤʦʨʩʢʠʭ 
ʨʳʙ ʚ ʢʦʣʠʯʝʩʪʚʝ 3621 ʵʢʟʝʤʧʣʷʨʦʚ: ʩʝʣʴʜʴ, ʥʘʚʘʛʘ, ʢʘʤʙʘʣʘ ʢʦʣʶʯʘʷ ʠ ʢʦʨʶʰʢʘ ʟʫʙʘ-
ʪʘʷ, ʫ ʢʦʪʦʨʳʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʧʷʪʴ ʚʦʟʙʫʜʠʪʝʣʝʡ ʠʥʚʘʟʠʡ Anisakis simplex, 
Pseudoterranova decipiens, Pyramicocephalus phocarum, Diphyllobothrium sobolevi, Coryno-
soma strumosum. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʤʝʯʘʣʠʩʴ ʫ ʩʝʣʴʜʠ ʪʠʭʦʦʢʝʘʥʩʢʦʡ - 
97,4 %, ʫ ʥʘʚʘʛʠ - 45,3%, ʢʦʨʶʰʢʠ - 40,8%. ʋʩʪʘʥʦʚʣʝʥʳ ʦʩʦʙʠ ʩ ʩʦʯʝʪʘʥʥʦʡ ʠʥʚʘʟʠʝʡ: 
ʥʘʚʘʛʘ A. simplex, P. phocarum, C. strumosum; ʢʘʤʙʘʣʘ A. simplex (P. decipiens), C. stru-
mosum; ʢʦʨʶʰʢʘ A. simplex (P. decipiens), D. sobolevi, C. strumosum. ʋ 59,8 % ʥʘʚʘʛʠ ʦʙ-
ʥʘʨʫʞʝʥʳ ʧʣʝʨʦʮʝʨʢʦʠʜʳ ʜʠʬʠʣʣʦʙʦʪʨʠʠʜ P. phocarum. ɿʘʨʘʞʸʥʥʦʩʪʴ ʢʦʨʶʰʢʠ ʧʣʝʨʦ-
ʮʝʨʢʦʠʜʘʤʠ ʜʠʬʠʣʣʦʙʦʪʨʠʠ D. Sobolevi ʩʦʩʪʘʚʠʣʘ 64,8%. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʘʤʙʘʣʳ 
ʢʦʣʶʯʝʡ, ʢʦʨʶʰʢʠ ʟʫʙʘʪʦʡ ʠ ʥʘʚʘʛʠ ʦʙʥʘʨʫʞʝʥʳ ʘʢʘʥʪʝʣʣʳ ʩʢʨʝʙʥʝʡ Corynosoma stru-
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mosum, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ ʠʚ ʧʦʣʦʩʪʠ ʪʝʣʘ ʨʳʙ. ʆʙʱʘʷ ʟʘʨʘ-
ʞʸʥʥʦʩʪʴ ʵʪʠʤ ʛʝʣʴʤʠʥʪʦʤ ʟʘ ʚʩʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʠʣʘ 98,9%, ʧʨʠ ʠʥʪʝʥʩʠʚʥʦ-
ʩʪʠ ʠʥʚʘʟʠʠ ï 74,0. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʄʦʨʷ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ ʈʦʩ-

ʩʠʠ ʙʦʛʘʪʳ ʨʳʙʥʳʤʠ ʟʘʧʘʩʘʤʠ, ʨʳʙʘ ʩʘ-
ʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʦʨʦʜ ʚʳʣʘʚʣʠʚʘʝʪʩʷ 
ʢʨʫʛʣʦʛʦʜʠʯʥʦ. ʈʳʙʥʘʷ ʦʪʨʘʩʣʴ ʥʘʨʦʜʥʦ-
ʛʦ ʭʦʟʷʡʩʪʚʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩ-
ʧʝʯʝʥʠʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʚ ʧʝʨʠʦʜ ʩʘʥʢʮʠʡ ʠ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ. 
ʕʪʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʥʦʩʠʪʩʷ ʢ ʩʫʙʲʝʢʪʘʤ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚ-
ʥʳʭ ʛʨʘʥʠʮʘʭ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ. 
ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤʠ ʩʨʝʜʠ ʠʥʬʝʢʮʠʦʥ-

ʥʳʭ ʙʦʣʝʟʥʝʡ ʨʳʙ ʩʯʠʪʘʝʪʩʷ ʘʵʨʦʤʦʥʦʟ 
ʣʦʩʦʩʸʚʳʭ, ʢʦʪʦʨʳʡ ʧʨʠʯʠʥʷʝʪ ʙʦʣʴʰʦʡ 
ʫʱʝʨʙ ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʨʳʙʦʨʘʟʚʝʜʝ-
ʥʠʠ [1, 3, 4, 5, 8, 15]. 
ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʚʠʜʳ ʤʦʨʩʢʠʭ ʠ ʧʨʦ-

ʭʦʜʥʳʭ ʨʳʙ ʧʦʜʚʝʨʞʝʥʳ ʚʦʟʜʝʡʩʪʚʠʶ 
ʛʝʣʴʤʠʥʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʩʦʙʦʝ ʟʥʘʯʝ-
ʥʠʝ ʟʘʥʠʤʘʶʪ ʪʝ, ʢʦʪʦʨʳʝ ʦʧʘʩʥʳ ʜʣʷ 
ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ 
[1,2,12,13,14]. ʉʚʦʝʚʨʝʤʝʥʥʳʡ ʧʘʨʘʟʠʪʦ-
ʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ, ʧʨʘʚʠʣʴʥʦʝ ʦʧʨʝʜʝ-
ʣʝʥʠʝ ʚʳʷʚʣʝʥʥʳʭ ʫ ʨʳʙ ʧʘʪʦʛʝʥʦʚ ʠ ʚʳ-
ʟʚʘʥʥʳʭ ʠʤʠ ʧʦʨʘʞʝʥʠʡ ʧʦʟʚʦʣʷʶʪ ʥʝ 
ʪʦʣʴʢʦ ʠʟʙʝʞʘʪʴ ʥʝʦʙʦʩʥʦʚʘʥʥʳʭ ʦʧʘʩʝ-
ʥʠʡ ʧʦ ʧʦʚʦʜʫ ʢʘʯʝʩʪʚʘ ʨʳʙʳ, ʥʦ ʠ ʦʙʨʘ-
ʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʘʢʫʶ ʟʘʨʘʞʸʥʥʦʩʪʴ, 
ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʙʨʘʢʦʚʢʠ 
ʨʳʙʥʦʛʦ ʩʳʨʴʷ ʠʣʠ ʧʨʠʛʦʪʦʚʣʝʥʥʦʡ ʠʟ 
ʥʝʛʦ ʧʨʦʜʫʢʮʠʠ [6]. 

ʀʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ 
ʚʦʧʨʦʩ ʥʝʜʦʧʫʱʝʥʠʷ ʚʦʟʙʫʜʠʪʝʣʝʡ ʟʘʙʦ-
ʣʝʚʘʥʠʡ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ ʥʘ ʨʳʙʦ-
ʚʦʜʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝ-
ʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʳʙʥʦʡ ʧʨʦ-
ʜʫʢʮʠʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʧʦ ʧʦʢʘʟʘ-
ʪʝʣʷʤ ʧʘʨʘʟʠʪʘʨʥʦʡ ʯʠʩʪʦʪʳ ʠʤʝʝʪ ʦʧʨʝ-
ʜʝʣʝʥʥʫʶ ʥʦʚʠʟʥʫ ʠ ʥʝʩʦʤʥʝʥʥʫʶ ʘʢʪʫ-
ʘʣʴʥʦʩʪʴ. ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʣʘʩʴ ʚ 
ʧʨʦʚʝʜʝʥʠʠ ʠʭʪʠʦʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʢʣʶʯʘʷ ʘʥʘʣʠʟ ʟʘʨʘʞʸʥ-
ʥʦʩʪʠ ʨʳʙ ʩʝʚʝʨʥʦʛʦ ʆʭʦʪʦʤʦʨʴʷ ʚʦʟʙʫ-
ʜʠʪʝʣʷʤʠ ʙʦʣʝʟʥʝʡ, ʠʤʝʶʱʠʭ ʚʘʞʥʦʝ 
ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʝ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝ-
ʩʢʦʝ ʟʥʘʯʝʥʠʝ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʄʘʪʝʨʠʘʣ ʩʦʙʨʘʥ ʟʘ ʧʝʨʠʦʜ ʩ 1989 ʧʦ 

2022 ʛʛ. ʚʦ ʚʨʝʤʷ ʵʢʩʧʝʜʠʮʠʡ ʥʘ ʚʦʜʦʸʤʳ 
ʆʣʴʩʢʦʛʦ (ʨʠʩ. 1), ʉʝʚʝʨʦ-ʕʚʝʥʩʢʦʛʦ ʨʘʡ-
ʦʥʦʚ ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʥʘ ʯʝʪrʨʝ 
ʨʳʙʦʚʦʜʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ. 
ʉʪʨʫʢʪʫʨʘ ʠʭʪʠʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʷʚʰʠʭʩʷ ʧʦ ʜʚʫʤ 
ʥʘʧʨʘʚʣʝʥʠʷʤ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 
2. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʚʳʜʝʣʝʥʦ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘ-
ʥʦ 1772 ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʠʨʫ-
ʣʝʥʪʥʦʩʪʴ ʘʵʨʦʤʦʥʘʜ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ 
ʩʪʝʧʝʥʠ ɼʅʂʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ [7,16]. 

ʈʠʩʫʥʦʢ 1 ï ʈʝʢʘ ʆʣʘ ï ʥʝʨʝʩʪʠʣʠʱʝ ʜʣʷ ʧʨʦʭʦʜʥʳʭ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʸʚʳʭ ʨʳʙ 
ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 
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ʈʠʩʫʥʦʢ 2 ï ʉʪʨʫʢʪʫʨʘ ʠʭʪʠʦʧʘʪʦʣʦ-
ʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʛʝʣʴʤʠʥʪʦʬʘʫʥʳ ʦʙʲʝʢ-
ʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 4 ʚʠʜʘ ʤʦʨʩʢʠʭ 
ʨʳʙ ʚ ʢʦʣʠʯʝʩʪʚʝ 4431 ʵʢʟʝʤʧʣʷʨʦʚ: 
ʩʝʣʴʜʴ, ʥʘʚʘʛʘ, ʢʘʤʙʘʣʘ ʢʦʣʶʯʘʷ ʠ ʢʦ-
ʨʶʰʢʘ ʟʫʙʘʪʘʷ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʠʜʦ-
ʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʣʠʯʠʥʦʢ ʛʝʣʴʤʠʥʪʦʚ 
ʟʘ ʦʩʥʦʚʳ ʚʟʷʪʳ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʨʘʟʠʪʦʚ [10]. 
ʇʨʠ ʘʥʘʣʠʟʝ ʠ ʦʮʝʥʢʝ ʟʘʨʘʞʸʥʥʦʩʪʠ 

ʨʳʙ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʢʘʟʘʪʝʣʠ: ʵʢʩʪʝʥʩʠʚ-
ʥʦʩʪʠ ʠʥʚʘʟʠʠ (ʕʀ) ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʥ-
ʚʘʟʠʠ (ʀʀ).  ʄʝʪʦʜʦʤ ʥʝʧʦʣʥʦʛʦ ʛʝʣʴ-
ʤʠʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʚʩʢʨʳʪʠʷ [6,9] ʠʩʩʣʝ-
ʜʦʚʘʥʦ 3621 ʵʢʟʝʤʧʣʷʨʦʚ ʨʳʙ. ʀʩʭʦʜʥʳʝ 
ʜʘʥʥʳʝ ʦʙʨʘʙʦʪʘʥʳ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠ-
ʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ [11]. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʈʳʙʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʣʘʚʣʠʚʘ-

ʣʘʩʴ ʚ ʧʝʨʠʦʜ ʝʝ ʥʝʨʝʩʪʦʚʦʡ (ʘʥʘʜʨʦʤʥʦʡ) 
ʤʠʛʨʘʮʠʠ ʩ ʠʶʣʷ ʧʦ ʦʢʪʷʙʨʴ ʚʢʣʶʯʠʪʝʣʴ-
ʥʦ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʙʘʩʩʝʡʥʘʭ ʚʦʜʦʝ-
ʤʦʚ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 10Áʉ. ʇʝʨʝʜ ʙʘʢ-
ʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʩʝʚʦʤ ʨʳʙʫ ʦʩʤʘʪʨʠ-
ʚʘʣʠ ʥʘ ʥʘʣʠʯʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ. 
ʈʝʟʫʣʴʪʘʪʳ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ ʧʨʦʠʟ-
ʚʦʜʠʪʝʣʝʡ ʣʦʩʦʩʝʚʳʭ ʚ ʨʘʟʥʳʝ ʧʨʦʤʳʩʣʦ-
ʚʳʝ ʩʝʟʦʥʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ 

ʧʦʣʦʚʦʟʨʝʣʳʭ ʦʩʦʙʝʡ ʢʝʪʳ, ʛʦʨʙʫʰʠ ʠ 
ʢʠʞʫʯʘ ʚʳʷʚʣʝʥʳ ʤʘʣʦʧʦʜʚʠʞʥʳʝ ʦʩʦʙʠ 
ʩ ʧʦʢʨʘʩʥʝʚʰʠʤʠ ʫʯʘʩʪʢʘʤʠ ʥʘ ʪʝʣʝ, ʢʨʦ-
ʚʦʠʟʣʠʷʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʙʨʶʰʢʘ ʠ ʫ ʦʩ-
ʥʦʚʘʥʠʷ ʙʨʶʰʥʳʭ ʧʣʘʚʥʠʢʦʚ, ʵʨʦʟʠʷʤʠ ʠ 
ʚʦʩʧʘʣʝʥʠʝʤ ʚʦʢʨʫʛ ʨʪʘ, ʚʟʜʫʪʠʝʤ ʞʠʚʦ-

ʪʘ, ʛʝʤʦʨʨʘʛʠʷʤʠ ʠ ʥʝʢʨʦʟʦʤ ʧʣʘʚʥʠʢʦʚ, 
ʧʫʯʝʛʣʘʟʠʝʤ, ʝʨʦʰʝʥʠʝʤ ʯʝʰʫʠ ʠ ʤʥʦʞʝ-
ʩʪʚʝʥʥʳʤʠ ʛʥʦʡʥʠʢʘʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 
ʢʦʞʠ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ ʩʨʝʜʥʝʡ 
ʣʠʥʠʠ ʪʝʣʘ ʨʳʙʳ). 
ʇʨʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʤ ʚʩʢʨʳ-

ʪʠʠ ʦʙʥʘʨʫʞʠʣʠ ʨʘʟʤʷʛʯʝʥʠʝ ʧʦʯʢʠ, ʫʚʝ-
ʣʠʯʝʥʠʝ ʩʝʣʝʟʝʥʢʠ, ʥʝʢʨʦʟ ʠ ʢʨʦʚʦʠʟʣʠʷ-
ʥʠʷ ʚ ʤʳʰʮʘʭ, ʢʠʰʝʯʥʠʢʝ, ʘʩʮʠʪ ʙʨʶʰ-
ʥʦʡ ʧʦʣʦʩʪʠ. ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʤʫ ʠʩʩʣʝ-
ʜʦʚʘʥʠʶ ʙʳʣʦ ʧʦʜʚʝʨʛʥʫʪʦ 274 ʵʢʟʝʤʧʣʷ-
ʨʦʚ ʩ ʷʚʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ 
ʙʦʣʝʟʥʠ.  
ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʝʚʳ ʚʳʧʦʣʥʷ-

ʣʠ ʠʟ ʢʨʦʚʠ, ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ ʥʝ 
ʚʩʢʨʳʚʰʠʭʩʷ ʘʙʩʮʝʩʩʦʚ ʥʘ ʯʘʰʢʠ ʇʝʪʨʠ 
ʩʦ ʩʨʝʜʦʡ ʄʇɸ. ʇʦʩʝʚʳ ʚʳʜʝʨʞʠʚʘʣʠ 
ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 18-25Áʉ ʚ ʪʝʯʝʥʠʝ 24-48 
ʯʘʩʦʚ. ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟ ʢʨʦʚʠ ʠ 
ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʭ ʦʨʛʘʥʦʚ ʛʦʨʙʫʰʠ, ʢʝʪʳ 
ʠ ʢʠʞʫʯʘ ʚʳʜʝʣʝʥʘ ʤʦʥʦʢʫʣʴʪʫʨʘ ʚʠʨʫ-
ʣʝʥʪʥʳʭ ʙʘʢʪʝʨʠʡ Aeromonas hydrophila. 
ɺʠʨʫʣʝʥʪʥʦʩʪʴ ʚʳʜʝʣʝʥʥʳʭ ʘʵʨʦʤʦ-

ʥʘʜ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʩʪʝʧʝʥʠ ɼʅʂ-ʘʟʥʦʡ 
ʘʢʪʠʚʥʦʩʪʠ. ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʪʦʛʝʥ-
ʥʦʩʪʠ ʘʵʨʦʤʦʥʘʜ ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢ-
ʪʠʚʥʦʩʪʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ ʧʦʟ-
ʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʩʧʦʩʦʙʥʦ-
ʩʪʠ ʙʘʢʪʝʨʠʡ ʚʳʟʳʚʘʪʴ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ 
ʧʨʦʮʝʩʩ. ɼʅʂ-ʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘʠʙʦʣʝʝ 
ʯʘʩʪʦ ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʩʦ ʩʧʦʩʦʙʥʦʩʪʴʶ 
ʚʳʟʳʚʘʪʴ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚ ʙʠʦ-
ʧʨʦʙʝ [7]. ʋ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʩʦʙʝʡ 
ʛʦʨʙʫʰʠ, ʢʝʪʳ ʠ ʢʠʞʫʯʘ ʢʫʣʴʪʫʨʘ ʙʘʢʪʝ-
ʨʠʡ A.hydrophila, ʚʳʜʝʣʝʥʥʘʷ ʠʟ ʢʨʦʚʠ ʠ 
ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʦʢʘʟʘʣʘʩʴ ʚʠʨʫʣʝʥʪ-
ʥʦʡ ʠ ʚʳʩʦʢʦʚʠʨʫʣʝʥʪʥʦʡ. 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʝʚʝʨʥʦʤ ʆʭʦʪʦ-

ʤʦʨʴʝ ʟʘ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʠʭʪʠʦʧʘʪʦʣʦ-
ʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ 4-ʭ ʚʠʜʦʚ ʤʦʨ-
ʩʢʠʭ ʨʳʙ (ʩʝʣʴʜʴ, ʥʘʚʘʛʘ, ʢʘʤʙʘʣʘ ʢʦʣʶ-
ʯʘʷ ʠ ʢʦʨʶʰʢʘ ʟʫʙʘʪʘʷ) ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 
ʧʷʪʴ ʚʦʟʙʫʜʠʪʝʣʝʡ ʠʥʚʘʟʠʡ Anisakis sim-
plex, Pseudoterranova decipiens, Pyramico-
cephalus phocarum, Diphyllobothrium sobo-
levi, Corynosoma  strumosum. 
ɿʘʨʘʞʸʥʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ ʨʳʙ 

ʣʠʯʠʥʢʘʤʠ A. simplex ʠ P.decipiens ʟʘ ʚʩʝ 
ʛʦʜʳ ʧʨʦʤʳʩʣʘ ʜʦʩʪʠʛʘʝʪ ʚʳʩʦʢʠʭ ʟʥʘʯʝ-
ʥʠʡ (ʪʘʙʣʠʮʘ 2).  
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ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʦʭʦʜʥʳʭ  
ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʸʚʳʭ ʨʳʙ ʚ ʧʝʨʠʦʜ ʘʥʘʜʨʦʤʥʦʡ ʤʠʛʨʘʮʠʠ ʚ 1994-2022 ʛʛ. 

ʂʝʪʘ ʂʠʞʫʯ ɻʦʨʙʫʰʘ 

ʆʩʤʦʪʨʝʥʦ, 
ʵʢʟ. 

ʆʙʥʘʨʫʞʝʥʦ ʩ 
ʧʨʠʟʥʘʢʘʤʠ 
ʙʦʣʝʟʥʠ ʆʩʤʦʪʨʝʥʦ, 

ʵʢʟ. 

ʆʙʥʘʨʫʞʝʥʦ ʩ 
ʧʨʠʟʥʘʢʘʤʠ 
ʙʦʣʝʟʥʠ ʆʩʤʦʪʨʝʥʦ, 

ʵʢʟ. 

ʆʙʥʘʨʫʞʝʥʦ ʩ 
ʧʨʠʟʥʘʢʘʤʠ 
ʙʦʣʝʟʥʠ 

ʦʩʦʙʝʡ, 
ʵʢʟ 

%, 
ʄÑm 

ʦʩʦʙʝʡ, 
ʵʢʟ 

%, 
ʄÑ
m 

ʦʩʦʙʝʡ, 
ʵʢʟ 

%, 
ʄÑ
m 

1994 ʛʦʜ 

100 15 15,0 - - - - - - 

1995 ʛʦʜ 

100 15 15,0 - - - - - - 

74 23 31,0 - - - - - - 

340 230 67,6 - - - - - - 

1996 ʛʦʜ 

158 97 61,4 100 38 38,0 - - - 

115 23 20,0 - - - - - - 

25 18 72,0 - - - - - - 

50 10 20,0 - - - - - - 

100 15 15,0 - - - - - - 

1997 ʛʦʜ 

250 174 69,6 - - - - - - 

- - - - - - 124 45 36,3 

25 22 88,0 - - - - - - 

50 10 20,0 - - - - - - 

1998 ʛʦʜ 

15 15 
100,
0 

- - - - - - 

2001 ʛʦʜ 

- - - - - - 128 32 
25,0
2 

126 85 67,5 115 31 26,9 - - - 

105 87 82,9 - - - - - - 

2002 ʛʦʜ 

100 15 15,0 - - - 95 25 27,2 

125 18 14,4 - - - - - - 

121 25 20,6 - - - - - - 

124 10 12,4 - - - - - - 

2021 ʛʦʜ 

25 8 32,0 - - - 55 13 23,6 

2022 ʛʦʜ 

25 5 32,0 - - - 34 6 17,6 

22 7 31,8 - - - 78 18 23,0 

ʀʪʦʛʦ:                 

2175 927 44,0 215 69 32,0 514 139 27,0 
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ʊʘʙʣʠʮʘ 2 ï ɿʘʨʘʞʸʥʥʦʩʪʴ ʧʨʦʤʳʩʣʦʚʳʭ ʚʠʜʦʚ ʨʳʙ ʣʠʯʠʥʢʘʤʠ ʨʦʜʘ Anisakis 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʳʙʳ 

ʀʩ-
ʩʣʝʜ
ʦʚʘʥ
ʦ ʵʢʟ. 

ɿʘʨʘʞʝʥʦ ʀʀ* 
ɺʩʝ-
ʛʦ 
ʣʠʯʠ-
ʥʦʢ 

ɺ ʪʦʤ ʯʠʩʣʝ 

ʵʢʟ. % 
ʣʠʤʠʪʳ 
(ʩʨʝʜʥʝʝ) 
ʄÑm 

ʚ 
ʧʦʣʦ-
ʩʪʠ 
ʪʝʣʘ, 
% 

ʥʘ ʚʥʫʪ-
ʨʝʥʥʠʭ 
ʦʨʛʘʥʘʭ, 
% 

ʤʳ
ʰʮʳ
, % 

ʉʝʣʴʜʴ 
(Clupeapallasii Valencie

nnes) 
2045 1992 97,4 1-49(5,0)Ñ1,84 9978 36,0 64,0 - 

ʅʘʚʘʛʘ (Eleginus 
gracilis) 

497 225 45,3 1-34(7,0)Ñ2,77 1748 24,0 76,0 - 

ʂʘʤʙʘʣʘ ʢʦʣʶʯʘʷ 
(Acanthopsetta nadeshnyi

) 
678 450 66,4 1-24(4,0)Ñ1,14 1868 55,0 34,0 11,0 

ʂʦʨʶʰʢʘ ʟʫʙʘʪʘʷ 
(Osmerusmordaxdentex) 

355 145 40,8 1-5(1,7)Ñ0,24 249 19,2 26,1 54,7 

ʀʪʦʛʦ: 3585               

ʇʨʠʤʝʯʘʥʠʝ: *ʀʀ (ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ) ï ʢʦʣʠʯʝʩʪʚʦ ʣʠʯʠʥʦʢ, ʟʘʨʝʛʠʩʪʨʠʨʦ-
ʚʘʥʥʳʭ ʚ ʦʜʥʦʡ ʟʘʨʘʞʸʥʥʦʡ ʨʳʙʝ. 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʤʝʯʘ-
ʶʪʩʷ ʫ ʩʝʣʴʜʠ ʪʠʭʦʦʢʝʘʥʩʢʦʡ: 97,4 %, ʧʨʠ 
ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʥʚʘʟʠʠ ï 1-49(5,0); ʫ 
ʥʘʚʘʛʠ ʠ ʢʦʨʶʰʢʠ: ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ 45,3 
(1-34 (7,0) ʠ 40,8 (1-5(1,7) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʋ ʢʘʤʙʘʣʳ ʵʪʠ ʞʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʩʨʝʜʥʝʤ 
ʦʢʘʟʘʣʠʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ - 66,4 (1-
24(4,0).  
ʇʦʢʘʟʘʪʝʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʥʚʘʟʠʠ 

(ʀʀ) ʣʠʯʠʥʢʘʤʠ ʘʥʠʟʘʢʠʜ ʨʘʟʥʷʪʩʷ ʫ ʨʳʙ 
ʚʥʫʪʨʠ ʚʠʜʘ. ʊʘʢ, ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʩʨʝʜʥʠ-
ʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʀʀ ʩʝʣʴʜʠ ʚ 2021 ʛʦʜʫ 
(5,0Ñ1,41) ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ (ʈ<0,001) 
ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ (12,5Ñ2,96) 
ʚ 1990 ʛʦʜʫ; ʀʀ ʥʘʚʘʛʠ ʚ 2021 ʛʦʜʫ 
(7,0Ñ1,17) ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ 
(ʈ<0,001) ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ (1,7Ñ0,15) 
1995 ʛʦʜʘ; ʀʀ ʢʦʨʶʰʢʠ ʟʫʙʘʪʦʡ ʚ 2021 
ʛʦʜʫ (2,0Ñ0,54) ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ 
(ʈ<0,001) ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ (7,2Ñ1,30) 
1990 ʛʦʜʘ. 
ʋ ʢʘʤʙʘʣʳ ʟʘʨʘʞʸʥʥʦʩʪʴ ʩʦʯʝʪʘʥʥʦʡ 

ʠʥʚʘʟʠʝʡ A. simplex(P.decipiens), ʚʘʨʴʠʨʦ-
ʚʘʣʘ ʦʪ 52,9% ʜʦ 86,7%; ʠ ʣʠʰʴ ʚ 1997 
ʛʦʜʫ ʧʦʢʘʟʘʪʝʣʴ ʦʧʫʩʪʠʣʩʷ ʜʦ ʤʠʥʠʤʘʣʴ-
ʥʦʛʦ ʟʥʘʯʝʥʠʷ ï 9,6%. ʋ ʢʦʨʶʰʢʠ ʘʥʘʣʦ-
ʛʠʯʥʘʷ ʤʠʢʩʪʠʥʚʘʟʠʷ ʩʦʩʪʘʚʠʣʘ ï 24,0% - 
51,4% (1990,1996 ʛʛ.); ʠ ʣʠʰʴ ʚ 2021 ʛʦʜʫ 
ʝʸ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʦʙʦʟʥʘʯʠʣʦʩʴ 
72,0 %.  
ʋʩʪʘʥʦʚʣʝʥʳ ʦʩʦʙʠ ʩ ʩʦʯʝʪʘʥʥʦʡ ʠʥ-

ʚʘʟʠʝʡ: ʥʘʚʘʛʘ A. simplex, P.phocarum, 
C.strumosum; ʢʘʤʙʘʣʘ A.simplex
(P.decipiens), C.strumosum; ʢʦʨʶʰʢʘ  
A.simplex(P.decipiens), D.sobolevi, 
C.strumosum. ʀ ʪʦʣʴʢʦ ʫ ʩʝʣʴʜʠ ʪʠʭʦʦʢʝ-
ʘʥʩʢʦʡ ʦʙʥʘʨʫʞʝʥ ʦʜʠʥ ʚʠʜ ʛʝʣʴʤʠʥʪʦʚ ï 
Anisakis simplex. 
ʋ ʩʝʣʴʜʠ ʪʠʭʦʦʢʝʘʥʩʢʦʡ ʣʠʯʠʥʢʠ ʘʥʠ-

ʟʘʢʠʜ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ 
ʧʦʣʦʩʪʠ ʪʝʣʘ ʠ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ ʚ 
ʪʦʥʢʦʩʪʝʥʥʳʭ ʢʘʧʩʫʣʘʭ (ʨʠʩʫʥʦʢ 3). ʋ 
ʢʘʤʙʘʣʳ ʠ ʢʦʨʶʰʢʠ ʣʠʯʠʥʢʠ ʧʨʦʥʠʢʘʶʪ 
ʚ ʙʨʶʰʥʳʝ ʤʳʰʮʳ ʠ ʤʳʰʮʳ ʩʧʠʥʳ ʠ 
ʟʘʨʘʞʸʥʥʦʩʪʴ ʠʤʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 11,0% ʜʦ 
54,7% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋ ʢʘʤʙʘʣʳ ʣʠʯʠʥ-
ʢʠ A. simplex, ʦʙʥʘʨʫʞʝʥʥʳʝ ʥʘ ʚʥʫʪʨʝʥ-
ʥʠʭ ʦʨʛʘʥʘʭ (ʧʝʯʝʥʠ, ʤʦʣʦʢʘʭ, ʠʢʨʝ, ʧʠ-
ʣʦʨʠʯʝʩʢʠʭ ʧʨʠʜʘʪʢʘʭ, ʩʝʣʝʟʸʥʢʝ, ʙʨʳ-
ʞʝʡʢʝ ʢʠʰʝʯʥʠʢʘ), ʙʳʣʠ ʚ ʪʦʥʢʦʩʪʝʥʥʳʭ 
ʢʘʧʩʫʣʘʭ, ʘ ʚ ʧʦʣʦʩʪʠ ʪʝʣʘ ʠ ʚ ʙʨʶʰʥʳʭ 
ʤʳʰʮʘʭ ï ʚ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʙʝʟ 
ʢʘʧʩʫʣ. ʃʠʯʠʥʢʠ P.decipiens ʨʘʩʧʦʣʘʛʘ-
ʣʠʩʴ ʚ ʤʳʰʮʘʭ ʩʧʠʥʳ ʚ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥ-
ʥʳʭ ʢʘʧʩʫʣʘʭ, ʥʦ ʥʘʠʙʦʣʴʰʝʝ ʠʭ ʢʦʣʠʯʝ-
ʩʪʚʦ (ʧʨʠʤʝʨʥʦ 1/3) ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ 
ʧʦʣʦʩʪʠ ʪʝʣʘ ʚ ʙʝʩʢʘʧʩʫʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. 
ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʟʘʨʘʞʸʥʥʦʩʪʠ ʚʳ-

ʰʝʫʢʘʟʘʥʥʳʭ ʚʠʜʦʚ ʨʳʙ ʣʠʯʠʥʢʘʤʠ ʘʥʠ-
ʟʘʢʠʜ ʥʝ ʚʳʷʚʠʣ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʩʦʙʝʥʥʦ-
ʩʪʝʡ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ. ʆʜʥʘʢʦ, ʵʢʩʪʝʥ-
ʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʩʝʣʴʜʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 
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ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʧʝʨʠʦʜʘ (1992 ï 
2022 ʛʛ.) ʦʧʨʝʜʝʣʠʣʘʩʴ ʠ ʩʦʩʪʘʚʠʣʘ 
100,0% (ʨʠʩʫʥʦʢ 4). ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 
ʟʘʨʘʞʸʥʥʦʩʪʠ ʥʘʚʘʛʠ ʠ ʢʘʤʙʘʣʳ ʚʘʨʴʠʨʦ-
ʚʘʣʠ ʧʦ ʛʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪ 33,3% ʜʦ 
68,0%, ʠ ʪʦʣʴʢʦ ʚ 1999 ʛʦʜʫ ʩʦʩʪʘʚʠʣʠ 
80,0%. ɺʳʟʳʚʘʝʪ ʠʥʪʝʨʝʩ ʪʦʪ ʬʘʢʪ, ʯʪʦ 
ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʢʦʨʶʰʢʠ ʟʫʙʘ-
ʪʦʡ ʚʦ ʚʩʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʧʨʠ-
ʤʝʨʥʦ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ: 1990 ʛʦʜ ï 24,0%, 
1992 ʛʦʜ ï 40,0%, 1995 ʛʦʜ ï 40,0%, 1996 
ʛʦʜ ï 51,4%, 1997 ʛʦʜ ï 31,2%, 1998 ʛʦʜ ï 
36,0%, 1999 ʛʦʜ ï 33,3% ʠ ʪʦʣʴʢʦ ʚ 2021 
ʛʦʜʫ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʩʠʣʘ ʘʥʘʣʦʛʠʯʥʳʝ 
ʧʦʢʘʟʘʪʝʣʠ ʠ ʩʦʩʪʘʚʠʣʘ 72,0%. 

ɿʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʫ 59,8 % 
ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʩʦʙʝʡ ʥʘʚʘʛʠ ʦʙʥʘʨʫʞʝ-
ʥʳ ʧʣʝʨʦʮʝʨʢʦʠʜʳ ʜʠʬʠʣʣʦʙʦʪʨʠʠʜ P. 
phocarum. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʚʘʨʴʠ-
ʨʦʚʘʣʘ ʦʪ 1 ʜʦ 25 (ʚ ʩʨʝʜʥʝʤ 7,1).  ɻʝʣʴ-
ʤʠʥʪʳ ʣʦʢʘʣʠʟʦʚʘʣʠʩʴ ʚ ʧʦʣʦʩʪʠ ʪʝʣʘ 
ʨʳʙʳ ʠ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ ʙʝʟ ʢʘʧ-
ʩʫʣ. ʄʳʰʮʳ ʥʘʚʘʛʠ ʦʩʪʘʣʠʩʴ ʩʚʦʙʦʜʥʳ-
ʤʠ ʦʪ ʧʣʝʨʦʮʝʨʢʦʠʜʦʚ.  
ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʸʥʥʦʩʪʠ ʢʦʨʶʰʢʠ 

ʧʣʝʨʦʮʝʨʢʦʠʜʘʤʠ ʜʠʬʠʣʣʦʙʦʪʨʠʠ D. sob-
olevi, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʚʘʛʦʡ, ʦʢʘʟʘʣʠʩʴ 
ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ - 64,8% (ʪʘʙʣʠʮʘ 3). 

ʈʠʩʫʥʦʢ 3 ï ʃʠʯʠʥʢʠ Anisakissimplexʚ ʧʦʣʦʩʪʠ ʪʝʣʘ ʩʝʣʴʜʠ  ʪʠʭʦʦʢʝʘʥʩʢʦʡ  
Clupeapallasii. 

ʈʠʩʫʥʦʢ 4 ï ɼʠʥʘʤʠʢʘ ʟʘʨʘʞʝʥʥʦʩʪʠ ʨʳʙ ʣʠʯʠʥʢʘʤʠ ʘʥʠʟʘʢʠʜ. 
ʇʨʠʤʝʯʘʥʠʝ: *ʕʀ (ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ) ï ʩʪʝʧʝʥʴ ʟʘʨʘʞʸʥʥʦʩʪʠ ʨʳʙ  

ʚ ʧʨʦʮʝʥʪʘʭ. 
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ʊʘʙʣʠʮʘ 3 ï ɿʘʨʘʞʸʥʥʦʩʪʴ ʢʦʨʶʰʢʠ ʠ ʥʘʚʘʛʠ ʧʣʝʨʦʮʝʨʢʦʠʜʘʤʠ ʨʦʜʦʚ  
Diphyllobothrium ʠ Pyramicocephalus  

ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʳʙʳ 
ʀʩʩʣʝ-
ʜʦʚʘʥʦ 
ʵʢʟ. 

ɿʘʨʘʞʝʥʦ ʀʀ* 

ɺʩʝʛʦ 
ʣʠʯʠ-
ʥʦʢ 

ɺ ʪʦʤ ʯʠʩʣʝ 

ʵʢʟ. % 
ʣʠʤʠʪʳ 
(ʩʨʝʜʥʝʝ) 
ʄÑm 

ʚ 
ʧʦʣʦ-
ʩʪʠ 
ʪʝʣʘ, 
% 

ʥʘ ʚʥʫʪ-
ʨʝʥʥʠʭ 
ʦʨʛʘʥʘʭ, 
% 

ʤ
ʳ
ʰ
ʮ
ʳ
, 
% 

Pyramicocephaluspho-
carum 

  

ʅʘʚʘʛʘ (Eleginus 
gracilis) 

533 317 59,8 1-25(7,1)Ñ2,7 2269 36,2 63,8 - 

Diphyllobothriumsobo-
levi 

  

ʂʦʨʶʰʢʘ ʟʫʙʘʪʘʷ 
(Osmerusmordaxdentex) 

313 203 64,8 1-12(4,9)Ñ1,36 990 15,1 84,9 - 

ʀʪʦʛʦ: 846               

ʇʨʠʤʝʯʘʥʠʝ: *ʀʀ (ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ) ï ʢʦʣʠʯʝʩʪʚʦ ʣʠʯʠʥʦʢ, ʟʘʨʝʛʠʩʪʨʠʨʦ-
ʚʘʥʥʳʭ ʚ ʦʜʥʦʡ ʟʘʨʘʞʸʥʥʦʡ ʨʳʙʝ. 

ʈʠʩʫʥʦʢ 5 ï ɼʠʥʘʤʠʢʘ ʟʘʨʘʞʝʥʥʦʩʪʠ ʨʳʙ ʧʣʝʨʦʮʝʨʢʦʠʜʘʤʠ ʜʠʬʠʣʣʦʙʦʪʨʠʠʜ. 

ʇʣʝʨʦʮʝʨʢʦʠʜʳ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʧʦʣʦ-
ʩʪʠ ʪʝʣʘ ʠ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ ʢʦʨʶʰ-
ʢʠ ʟʫʙʘʪʦʡ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʠʥʢʘʧʩʫʣʠ-
ʨʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʅʠ ʫ ʦʜʥʦʡ ʠʟ 
ʚʩʢʨʳʪʳʭ ʢʦʨʶʰʝʢ ʤʳ ʥʝ ʦʙʥʘʨʫʞʠʣʠ 
ʧʣʝʨʦʮʝʨʢʦʠʜʦʚ ʣʝʥʪʝʮʘ D. sobolevi ʚ 
ʤʳʰʮʘʭ ʪʝʣʘ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 
ʥʘʤʠ ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʝʥʳ ʧʣʝʨʦʮʝʨʢʦʠ-
ʜʳ D. soboleviʫ ʟʫʙʘʩʪʦʡ ʢʦʨʶʰʢʠ ʩʝʚʝ-
ʨʦʦʭʦʪʩʢʠʭ ʧʦʧʫʣʷʮʠʡ. 
ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʩʨʝʜʥʠʤʠ ʧʦʢʘʟʘʪʝʣʷ-

ʤʠ ʀʀ ʢʦʨʶʰʢʠ ʟʫʙʘʪʦʡ D. sobolevi, ʚ 
2021 ʛʦʜʫ (5,3Ñ1,38)  ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ 

ʚʳʰʝ (P<0,05) ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ 
(1,5Ñ0,17) ʚ 1998 ʛʦʜʫ; ʀʀ ʥʘʚʘʛʠ P. pho-
carum ʚ 1990 ʛʦʜʫ (1,4Ñ0,16) ʜʦʩʪʦʚʝʨʥʦ 

ʥʠʞʝ (ʈ0,001) ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ 
(10,1Ñ2,02) 2021 ʛʦʜʘ. 
ɼʠʥʘʤʠʢʘ ʵʢʩʪʝʥʩʠʚʥʦʩʪʠ ʠʥʚʘʟʠʠ 

ʧʣʝʨʦʮʝʨʢʦʠʜʘʤʠ ʜʠʬʠʣʣʦʙʦʪʨʠʠʜ ʢʦ-
ʨʶʰʢʠ ʠ ʥʘʚʘʛʠ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠ-
ʦʜ ʚʨʝʤʝʥʠ ʦʢʘʟʘʣʘʩʴ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʳʭ 
ʢʦʣʝʙʘʥʠʡ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 2021 ʛʦʜʘ, 
ʢʦʛʜʘ ʦʪʤʝʪʠʣʦʩʴ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʧʦʚʳ-
ʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʦʙʦʠʭ ʚʠʜʦʚ ʨʳʙ 
(100,0 % ʠ 59,0%) (ʨʠʩʫʥʦʢ 5). 
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ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʘʤʙʘʣʳ ʢʦʣʶʯʝʡ, 
ʢʦʨʶʰʢʠ ʟʫʙʘʪʦʡ ʠ ʥʘʚʘʛʠ ʦʙʥʘʨʫʞʝʥʳ 
ʘʢʘʥʪʝʣʣʳ ʩʢʨʝʙʥʝʡ Corynosoma stru-
mosum, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʚʥʫʪ-
ʨʝʥʥʠʭ ʦʨʛʘʥʘʭ ʠ ʚ ʧʦʣʦʩʪʠ ʪʝʣʘ ʨʳʙ. 
ʆʙʱʘʷ ʟʘʨʘʞʸʥʥʦʩʪʴ ʵʪʠʤ ʛʝʣʴʤʠʥʪʦʤ ʟʘ 
ʚʩʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʠʣʘ 98,9%, 
ʧʨʠ ʀʀ=74,0. 
 ʇʨʦʭʦʜʥʳʝ ʣʦʩʦʩʸʚʳʝ ʨʳʙʳ ʠʥʚʘʟʠ-

ʨʦʚʘʥʳ ʣʠʯʠʥʢʘʤʠ ʮʝʩʪʦʜʳ Nybelinia  
surminicola, ʨʘʩʧʦʣʘʛʘʶʱʠʤʠʩʷ ʚ ʤʫʩʢʫ-
ʣʘʪʫʨʝ ʛʣʦʪʢʠ, ʩʪʝʥʢʘʭ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ 
ʪʨʘʢʪʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥ-
ʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʇʨʠ ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʦʤ 
ʠʩʩʣʝʜʦʚʘʥʠʠ ʛʦʨʙʫʰʠ ʠ ʢʝʪʳ ʚ ʧʝʨʠʦʜ ʩ 
1990 ʧʦ 2002 ʛʦʜʳ ʦʙʱʘʷ ʟʘʨʘʞʸʥʥʦʩʪʴ 
ʩʦʩʪʘʚʠʣʘ 16,0%, ʧʨʠ ʀʀ=1-4(1,6) ʥʘ ʦʜ-
ʥʫ ʠʥʚʘʟʠʨʦʚʘʥʥʫʶ ʦʩʦʙʴ. ʅʘʠʙʦʣʴʰʠʝ 
ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ 1990 ʛʦʜʫ ʫ 
ʢʝʪʳ ʨ. ʃʘʥʢʦʚʘʷ (ʕʀ=40,0%, ʧʨʠ ʀʀ=2-4
(3,0) ʠ ʚ 1996 ʛʦʜʫ ʫ ʢʝʪʳ ʨ. ʊʘʭʪʦʷʤʘ 
(ʕʀ=31,8%, ʧʨʠ ʀʀ=1-2(1,1). 
ɻʦʨʙʫʰʘ ʠ ʢʝʪʘ ʧʨʦʭʦʜʥʳʝ ʧʦʨʘʞʘʶʪ-

ʩʷ ʣʠʯʠʥʦʯʥʦʡ ʩʪʘʜʠʝʡ ʮʝʩʪʦʜʳ Tri-
aenophorus crassus. ʇʨʠ ʚʩʢʨʳʪʠʠ ʤʫʩʢʫ-
ʣʘʪʫʨʳ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʨʳʙ ʦʙʥʘʨʫʞʝʥʳ 
ʠʥʮʠʩʪʠʨʦʚʘʥʥʳʝ ʧʣʝʨʦʮʝʨʢʦʠʜʳ, ʨʘʩʧʦ-
ʣʘʛʘʶʱʠʝʩʷ ʚ ʤʳʰʮʘʭ ʩʧʠʥʳ. ɿʘ ʚʝʩʴ 
ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʱʘʷ 
ʟʘʨʘʞʸʥʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 7,5%, ʧʨʠ ʀʀ=1-
3(1,5) ʥʘ ʦʜʥʫ ʠʥʚʘʟʠʨʦʚʘʥʥʫʶ ʦʩʦʙʴ. 
ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʤʝʯʘʣʠʩʴ ʫ 
ʛʦʨʙʫʰʠ ʚ 1995 ʛʦʜʫ (ʕʀ=10,0, ʧʨʠ 
ʀʀ=1,0) ʠ ʫ ʢʝʪʳ ʚ 2002 ʛʦʜʫ (ʕʀ=10,0, 
ʧʨʠ ʀʀ=3,0). 
ɺʓɺʆɼʓ / CONCLUSION 
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ ʢʝʪʳ, ʛʦʨʙʫʰʠ, ʢʠʞʫʯʘ ʚ 
ʧʝʨʠʦʜ ʘʥʘʜʨʦʤʥʦʡ ʤʠʛʨʘʮʠʠ ʠʟ ʚʥʫʪʨʝʥ-
ʥʠʭ ʦʨʛʘʥʦʚ, ʘʩʮʠʪʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʠ, ʷʟʚ 
ʚʳʜʝʣʝʥʘ ʢʫʣʴʪʫʨʘ ʚʠʨʫʣʝʥʪʥʳʭ ʙʘʢʪʝʨʠʡ 
Aeromonas hydrophila.  
 ʋ ʩʝʣʴʜʠ, ʥʘʚʘʛʠ, ʢʘʤʙʘʣʳ ʢʦʣʶʯʝʡ ʠ 

ʢʦʨʶʰʢʠ ʟʫʙʘʪʦʡ ʦʙʥʘʨʫʞʝʥʦ ʧʷʪʴ ʚʠʜʦʚ 
ʛʝʣʴʤʠʥʪʦʚ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʜʣʷ 
ʯʝʣʦʚʝʢʘ: Anisakis simplex, P.decipiens,  
P.phocarum, D.sobolevi, C.strumosum. ʋ 
ʚʩʝʭ ʚʠʜʦʚ ʨʳʙ ʦʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʘʷ ʩʪʝ-
ʧʝʥʴ ʠʥʚʘʟʠʠ: ʩʝʣʴʜʴ - 91,2%, ʥʘʚʘʛʘ ï 
55,2 %, ʢʘʤʙʘʣʘ ï 60 %, ʢʦʨʶʰʢʘ ï 
58,4%. ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤʠ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʯʝʣʦʚʝʢʘ ʦʢʘʟʘʣʠʩʴ ʢʘʤʙʘʣʘ ʢʦʣʶʯʘʷ ʠ 
ʢʦʨʶʰʢʘ ʟʫʙʘʪʘʷ, ʪʘʢ ʢʘʢ ʛʝʣʴʤʠʥʪʳ ʣʦ-
ʢʘʣʠʟʫʶʪʩʷ ʚ ʪʦʣʱʝ ʤʳʰʮ.  
ɺʩʝ ʚʦʜʦʸʤʳ, ʛʜʝ ʧʨʦʚʦʜʠʣʩʷ ʦʪʙʦʨ 

ʦʙʨʘʟʮʦʚ ʜʣʷ ʠʭʪʠʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ, ʧʨʠʟʥʘʥʳ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʤʠ 
ʧʦ ʘʵʨʦʤʦʥʦʟʫ ʠ ʛʝʣʴʤʠʥʪʦʟʥʳʤ ʠʥʚʘʟʠ-
ʷʤ.    ɼʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʧʝʨʝʜʘʯʠ ʠʥ-
ʬʝʢʮʠʡ ʠ ʠʥʚʘʟʠʡ ʯʝʨʝʟ ʤʦʨʩʢʠʭ ʠ ʧʨʦ-
ʭʦʜʥʳʭ ʣʦʩʦʩʸʚʳʭ ʨʳʙ ʥʝʦʙʭʦʜʠʤʦ ʩʦ-
ʙʣʶʜʘʪʴ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʝ ʧʨʘʚʠ-
ʣʘ ʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʫʶ ʵʢʩʧʝʨʪʠʟʫ 
ʨʳʙʳ ʠ ʨʳʙʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʠ ʝʸ ʚʳʣʦʚʝ, 
ʧʝʨʝʨʘʙʦʪʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ. 
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ABSTRACT 
In the period from 1989 to 2022, bacteri-

ological and helminthological studies of 
commercial marine and passing salmon fish 
of the northern Okhotsk Sea were carried out 
on the basis of the Magadan Scientific Re-
search Institute of Agriculture in order to 
determine their infection with pathogens of 
important epizootological and epidemiologi-
cal significance. Bacteriological research 
methods have established that a monoculture 
of virulent bacteria Aeromonas hydrophila 
has been isolated from the blood and paren-
chymal organs of pink salmon, chum salmon 
and coho salmon. 1772 cultures of microor-
ganisms were isolated and identified with the 
determination of the virulence of aeromon-
ads by the degree of DNA activity.When 
studying the helminthofauna, the objects of 
research were 4 species of marine fish in the 
amount of 3,621 specimens: herring, navaga, 
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spiny flounder and toothed smelt, in which 
five pathogens of invasions Anisakis sim-
plex, Pseudoterranova decipiens, Pyramico-
cephalus phocarum, Diphyllobothrium sobo-
levi, Corynosoma strumosum were regis-
tered.The highest rates were observed in 
Pacific herring - 97.4%, in navaga - 45.3%, 
smelt - 40.8%. Individuals with combined 
invasion have been identified: navaga A. 
simplex, P. phocarum, C. strumosum; floun-
der A. simplex (P. decipiens), C. strumosum; 
smelt A.simplex (P. decipiens), D. sobolevi, 
C. strumosum. In 59.8% of the navaga, 
plerocercoids of the diphyllobothriid P. pho-
carum were found. The infection of smelt 
with diphyllobothria D. sobolevi plerocer-
coids was 64.8%.During the study of spiny 
flounder, toothed smelt and navaga, 
acanthellae of the scraper Corynosoma stru-
mosum were found, which were located on 
the internal organs and in the body cavity of 
fish. The total infection rate with this hel-
minth over all the years of research was 
98.9%, with an invasion intensity of 74.0. 
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ʈɽʌɽʈɸʊ 
ʕʥʜʦʤʝʪʨʠʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʯʘʩʪʦ ʚʳʷʚʣʷʝʤʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʨʫʧʥʦ-
ʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʤʠʢʨʦʙʥʦʛʦ ʙʘʣʘʥʩʘ ʧʦʣʦ-
ʩʪʠ ʤʘʪʢʠ. ɼʘʥʥʳʡ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʷʤ ʬʝʨʪʠʣʴ-
ʥʦʩʪʠ ʞʠʚʦʪʥʳʭ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʫʱʝʨʙʫ ʤʦʣʦʯʥʦʡ ʧʨʦ-
ʤʳʰʣʝʥʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʘʞʥʦ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʦʚʦʜʠʪʴ ʧʨʦʬʠʣʘʢʪʠʯʝ-
ʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʠʤʝʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʪʝʨʘʧʠʠ 

ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʵʥʜʦʤʝʪʨʠʪʘ. ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʘʩʴ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʧʨʝ-
ʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʙʳʯʴʝʛʦ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʠʥʪʝʨʬʝʨʦʥʘ çɹʠʬʝʨʦʥ-ɹè ʠ 
çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥ-ɹè ʥʘ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʙʘʢʪʝʨʠʡ ʤʘʪʦʯʥʦ-ʚʘʛʠʥʘʣʴʥʳʭ 
ʚʳʜʝʣʝʥʠʡ ʙʦʣʴʥʳʭ ʦʩʪʨʳʤ ʧʦʩʣʝʨʦʜʦʚʳʤ ʛʥʦʡʥʦ-ʢʘʪʘʨʘʣʴʥʳʤ ʵʥʜʦʤʝʪʨʠʪʦʤ ʢʦʨʦʚ 
ʤʝʪʦʜʦʤ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʚʠʜʘʤʠ ʚ ʧʦʣʦʩʪʠ ʤʘʪʢʠ ʙʦʣʴʥʳʭ ʵʥʜʦʤʝʪʨʠʪʦʤ ʢʦʨʦʚ ʙʳʣʠ Porphy-
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romonas levii, Bacteroides heparinolyticus ʠ Fusobacterium necrophorum. ɺ ʤʘʪʦʯʥʦ-
ʚʘʛʠʥʘʣʴʥʳʭ ʚʳʜʝʣʝʥʠʷʭ ʚʳʷʚʣʝʥʳ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʪʘʢʩʦʥʳ, ʩʧʦʩʦʙʥʳʝ ʚʳʟʳʚʘʪʴ ʨʘʟ-
ʣʠʯʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʪʝʨʘʧʠʷ ʢʦʨʦʚ ʩ ʧʨʠʤʝʥʝ-
ʥʠʝʤ ʧʨʝʧʘʨʘʪʘ çɹʠʬʝʨʦʥ-ɹè ʯʝʨʝʟ ʩʫʪʢʠ ʧʨʠʚʝʣʘ ʢ ʪʝʥʜʝʥʮʠʠ ʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ Cavii-
bacter abscessus, Mycoplasmopsis californica ʠ Histophilus somni. ɺʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 
ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʯʠʩʣʝʥʥʦʩʪʠ Porphyromonas SGB1983 ʜʦ ʪʝʨʘʧʠʠ (0,9%) ʠ ʧʦʩʣʝ 
ʪʝʨʘʧʠʠ çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥʘ-ɹè ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʩʫʪʦʢ (9,6%) (ʨ<0,05). ʀʩʩʣʝʜʦʚʘ-
ʥʠʝ ʤʠʢʨʦʙʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʘʪʦʯʥʦ-ʚʘʛʠʥʘʣʴʥʳʭ ʚʳʜʝʣʝʥʠʡ ʢʦʨʦʚ ʧʨʠ ʪʝʨʘʧʠʠ 
çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥʦʤ-ɹè ʥʘ ʩʝʜʴʤʦʡ ʜʝʥʴ ʫʩʪʘʥʦʚʠʣʦ ʪʝʥʜʝʥʮʠʶ ʩʥʠʞʝʥʠʷ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦʡ ʦʙʠʣʴʥʦʩʪʠ ʙʘʢʪʝʨʠʡ Bacteroides heparinolyticus, Trueperella pyogenes ʠ Myco-
plasmopsis californica. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʨʘʩʰʠʨʷʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʵʪʠʦʣʦʛʠʠ 
ʦʩʪʨʦʛʦ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʛʥʦʡʥʦ-ʢʘʪʘʨʘʣʴʥʦʛʦ ʵʥʜʦʤʝʪʨʠʪʘ ʢʦʨʦʚ ʠ ʚʣʠʷʥʠʠ ʧʨʝʧʘʨʘʪʦʚ 
ʥʘ ʦʩʥʦʚʝ ʚʠʜʦʩʧʝʮʠʬʠʯʥʳʭ ʠʥʪʝʨʬʝʨʦʥʦʚ ʥʘ ʪʝʯʝʥʠʝ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 

ɺɺɽɼɽʅʀɽ/ INTRODUCTION 
ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, 
ʢʦʪʦʨʦʝ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʨʝʧʨʦʜʫʢ-
ʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʦʛʦʣʦʚʴʷ, ʷʚʣʷʝʪʩʷ 
ʵʥʜʦʤʝʪʨʠʪ. ɼʘʥʥʘʷ ʧʘʪʦʣʦʛʠʷ ʧʨʦʷʚʣʷʝʪ-
ʩʷ ʩʥʠʞʝʥʠʝʤ ʬʝʨʪʠʣʴʥʦʩʪʠ ʞʠʚʦʪʥʳʭ, 
ʨʦʩʪʦʤ ʢʦʣʠʯʝʩʪʚʘ ʘʙʦʨʪʦʚ, ʧʨʠʚʦʜʠʪ ʢ 
ʩʦʢʨʘʱʝʥʠʶ ʥʘʜʦʝʚ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʢ 
ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʫʧʘʜʢʫ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ [1,2]. ʌʠʟʠʦʣʦʛʠ-
ʯʝʩʢʠʡ ʘʩʧʝʢʪ ʨʘʟʚʠʪʠʷ ʵʥʜʦʤʝʪʨʠʪʘ ʤʦ-
ʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥ ʦʪʢʨʳʪʦʡ ʰʝʡʢʦʡ ʤʘʪ-
ʢʠ ʫ ʢʦʨʦʚ ʚ ʧʝʨʚʳʝ ʜʥʠ ʧʦʩʣʝ ʦʪʸʣʘ, ʚ 
ʢʦʪʦʨʫʶ ʧʦʧʘʜʘʶʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠʟ 
ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ ʠ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ [3,4]. ʊʘʢʘʷ ʠʥʦʨʦʜʥʘʷ ʤʠʢʨʦʬʣʦʨʘ 
ʠʥʜʫʮʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 
ʧʨʦʮʝʩʩʦʚ ʚ ʤʘʪʢʝ, ʢʦʪʦʨʳʝ ʩʦ ʚʨʝʤʝʥʝʤ 
ʤʦʛʫʪ ʧʝʨʝʨʘʩʪʘʪʴ ʚ ʭʨʦʥʠʯʝʩʢʠʝ, ʠ ʩʪʘ-
ʥʦʚʠʪʩʷ ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ ʜʣʠʪʝʣʴʥʦʛʦ 
ʙʝʩʧʣʦʜʠʷ [5]. 
ʅʘʨʫʰʝʥʠʷ ʤʠʢʨʦʙʥʦʛʦ ʙʘʣʘʥʩʘ ʚ 

ʩʪʦʨʦʥʫ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 
Bacteroides, Fusobacterium, Trueperella ʠ 
Porphyromonas ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʠʥ-
ʬʝʢʮʠʡ ʤʘʪʢʠ [6]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 
ʤʠʢʨʦʬʣʦʨʝ ʟʜʦʨʦʚʳʭ ʢʦʨʦʚ ʚ ʧʦʩʣʝʨʦʜʦ-
ʚʦʡ ʧʝʨʠʦʜ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʙʘʢʪʝʨʠʷʤʠ 
ʷʚʣʷʶʪʩʷ Lactobacillus sakei ʠ Weissella 
koreensis, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʙʦʣʴʥʳʭ ʵʥʜʦ-
ʤʝʪʨʠʪʦʤ ʢʦʨʦʚ ʵʪʠ ʙʘʢʪʝʨʠʠ ʥʝ ʚʳʷʚʣʷ-
ʶʪʩʷ [7]. ʇʨʠ ʵʪʦʤ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ 
ʘʢʪʠʚʥʳʡ ʨʦʩʪ Corynebacterium pyogenes 
ʯʘʩʪʦ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʨʘʟʚʠʪʠʝʤ ʧʘʪʦʣʦ-
ʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʘʪʢʝ, ʢʦʪʦʨʳʝ ʧʨʦ-
ʷʚʣʷʶʪʩʷ ʨʘʟʨʘʩʪʘʥʠʝʤ ʢʣʝʪʦʢ ʵʥʜʦʤʝʪ-
ʨʠʷ [8]. 

ɻʣʘʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʪʝʨʘʧʠʠ ʠ 
ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʵʥʜʦʤʝʪʨʠ-
ʪʘ ʩʣʫʞʘʪ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʝ ʧʨʝʧʘʨʘʪʳ, 
ʩʧʝʢʪʨ ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʳʭ ʥʘʮʝʣʝʥ ʥʘ ʧʦ-
ʜʘʚʣʝʥʠʝ ʨʦʩʪʘ ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʚ 
ʧʦʣʦʩʪʠ ʤʘʪʢʠ [9,10]. ʊʘʢ, ʪʝʪʨʘʮʠʢʣʠʥ 
ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ 
ʩʤʝʰʘʥʥʳʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚ 
ʧʝʨʚʳʝ ʜʥʠ ʧʦʩʣʝ ʦʪʝʣʘ, ʢʦʛʜʘ ʦʪʩʫʪʩʪʚʫ-
ʶʪ ʩʠʤʧʪʦʤʳ ʟʘʙʦʣʝʚʘʥʠʷ. ɸʥʪʠʙʠʦʪʠʢʠ 
ʧʝʥʠʮʠʣʣʠʥʦʚʦʡ ʛʨʫʧʧʳ ʧʨʠʤʝʥʷʶʪ ʚ 
ʩʣʫʯʘʝ ʩʠʩʪʝʤʥʳʭ ʧʨʦʷʚʣʝʥʠʷʭ ʵʥʜʦʤʝʪ-
ʨʠʪʘ [8]. ʆʜʥʘʢʦ ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʧʨʦ-
ʪʠʚʦʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʤʦʞʝʪ ʩʪʘʪʴ 
ʧʨʠʯʠʥʦʡ ʧʦʷʚʣʝʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠ-
ʩʪʝʥʪʥʦʩʪʠ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ 
ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʝʜʝʥʠʝ ʤʦʣʦʯʥʦʛʦ ʭʦʟʷʡ-
ʩʪʚʘ [11]. 
ɹʝʟʦʧʘʩʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʜʣʷ ʣʝʯʝ-

ʥʠʷ ʵʥʜʦʤʝʪʨʠʪʘ ʢʦʨʦʚ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʦʩʥʦʚʝ 
ʙʳʯʴʝʛʦ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʠʥʪʝʨʬʝʨʦʥʘ. 
ʊʘʢʠʝ ʧʨʝʧʘʨʘʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 
ʩʦʚʦʢʫʧʥʦʩʪʴ ʛʘʤʤʘ- ʠ ʘʣʴʬʘ- ʠʥʪʝʨʬʝʨʦ-
ʥʦʚ, ʦʢʘʟʳʚʘʶʱʫʶ ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʵʬ-
ʬʝʢʪ ʥʘ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ ʢʦʨʦʚʳ [12]. 
ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʘʩʴ ʦʮʝʥʢʘ ʚʣʠʷ-

ʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʙʳʯʴʝʛʦ ʨʝʢʦʤ-
ʙʠʥʘʥʪʥʦʛʦ ʠʥʪʝʨʬʝʨʦʥʘ çɹʠʬʝʨʦʥ-ɹè ʠ 
çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥ-ɹè ʥʘ ʪʘʢʩʦʥʦʤʠ-
ʯʝʩʢʠʡ ʩʦʩʪʘʚ ʙʘʢʪʝʨʠʡ ʤʘʪʦʯʥʦ-
ʚʘʛʠʥʘʣʴʥʳʭ ʚʳʜʝʣʝʥʠʡ ʙʦʣʴʥʳʭ ʦʩʪʨʳʤ 
ʧʦʩʣʝʨʦʜʦʚʳʤ ʛʥʦʡʥʦ-ʢʘʪʘʨʘʣʴʥʳʤ ʵʥʜʦ-
ʤʝʪʨʠʪʦʤ ʢʦʨʦʚ ʤʝʪʦʜʦʤ ʚʳʩʦʢʦʧʨʦʠʟʚʦ-
ʜʠʪʝʣʴʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʆʙʲʝʢʪʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ 
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ʢʦʨʦʚʳ, ʙʦʣʴʥʳʝ ʦʩʪʨʳʤ ʧʦʩʣʝʨʦʜʦʚʳʤ 
ʛʥʦʡʥʦ-ʢʘʪʘʨʘʣʴʥʳʤ ʵʥʜʦʤʝʪʨʠʪʦʤ. ɼʠʘ-
ʛʥʦʟ ʥʘ ʦʩʪʨʳʡ ʧʦʩʣʝʨʦʜʦʚʳʡ ʵʥʜʦʤʝʪʨʠʪ 
ʩʪʘʚʠʣʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʣʠʥʠʯʝʩʢʠʭ, 
ʪʨʘʥʩʨʝʢʪʘʣʴʥʳʭ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʢʦʨʦʚ ʯʝʨʝʟ 8-12 ʜʥʝʡ ʧʦʩʣʝ 
ʦʪʸʣʘ. ʊʝʨʘʧʠʶ ʦʩʫʱʝʩʪʚʣʷʣʠ ʜʚʫʤʷ ʧʨʝ-
ʧʘʨʘʪʘʤʠ ʥʘ ʦʩʥʦʚʝ ʙʳʯʴʝʛʦ ʨʝʢʦʤʙʠ-
ʥʘʥʪʥʦʛʦ ʠʥʪʝʨʬʝʨʦʥʘ ï çɹʠʬʝʨʦʥ-ɹè ʠ 
çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥ-ɹè. ɾʠʚʦʪʥʳʭ 
ʨʘʟʜʝʣʠʣʠ ʥʘ ʜʚʝ ʛʨʫʧʧʳ (n=10), ʢʦʪʦʨʳʤ 
ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʠʥʲʝʮʠʨʦʚʘʣʠ ʧʨʝʧʘʨʘʪ 
çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥ-ɹè ʣʠʙʦ çɹʠʬʝʨʦʥ
-ɹè ʚ ʜʦʟʝ 20 ʤʣ ʩ ʠʥʪʝʨʚʘʣʦʤ 24 ʯʘʩʘ ʚ 
ʪʝʯʝʥʠʝ 5 ʜʥʝʡ. ʅʘ ʧʝʨʚʳʝ ʠ ʩʝʜʴʤʳʝ ʩʫʪ-
ʢʠ ʦʪʙʠʨʘʣʠ ʤʘʪʦʯʥʦ-ʚʘʛʠʥʘʣʴʥʳʝ ʚʳʜʝ-
ʣʝʥʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʤʦʣʝʢʫʣʷʨʥʦ-
ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ɺʳʜʝʣʝʥʠʝ ɼʅʂ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦ-

ʱʴʶ ʥʘʙʦʨʘ HiPure DNA Micro Kit 
(Magen, ɻʫʘʥʯʞʦʫ, ʂʠʪʘʡ). ʉʝʢʚʝʥʠʨʦʚʘ-
ʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʧʣʘʪʬʦʨʤʝ MGI 
DNBSEQ-G50 ʩ ʤʦʜʝʣʴʶ ʧʨʦʪʦʯʥʦʡ ʷʯʝʡ-
ʢʠ ʜʣʷ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ DNBSEQ-G50RS: 
FCL (MGI, ʐʵʥʴʯʞʵʥʴ, ʂʠʪʘʡ). ʇʦʜʛʦ-
ʪʦʚʢʘ ʙʠʙʣʠʦʪʝʢ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʦʩʫ-
ʱʝʩʪʚʣʷʣʘʩʴ ʢʦʤʤʝʨʯʝʩʢʠ ʜʦʩʪʫʧʥʳʭ 
ʥʘʙʦʨʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷ MGIEasy Fast FS 
Library Prep Module (MGI, ʐʵʥʴʯʞʵʥʴ, 
ʂʠʪʘʡ). ʆʯʠʩʪʢʘ ʙʠʙʣʠʦʪʝʢ ʥʘ ʤʘʛʥʠʪʥʳʭ 
ʯʘʩʪʠʮʘʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʝʡ 
ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ 
MGIEasy DNA Clean Beads (MGI, ʐʵʥʴ-
ʯʞʵʥʴ, ʂʠʪʘʡ). ʅʘʙʦʨʦʤ MGIEasy UDB 
(MGI, ʐʵʥʴʯʞʵʥʴ, ʂʠʪʘʡ) ʦʩʫʱʝʩʪʚʣʷʣʠ 
ʣʠʛʠʨʦʚʘʥʠʝ ʘʜʘʧʪʝʨʦʚ. ʀʟʤʝʨʝʥʠʝ ʢʦʥ-
ʮʝʥʪʨʘʮʠʡ ʧʦʣʫʯʠʚʰʠʭʩʷ ʙʠʙʣʠʦʪʝʢ ʩʝ-
ʢʚʝʥʠʨʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ 
ʢʦʤʤʝʨʯʝʩʢʠ ʜʦʩʪʫʧʥʦʛʦ ʥʘʙʦʨʘ Qubit 
dsDNA HS Assay Kit (Invitrogen, ʋʦʣʪʝʤ, 
ʄʘʩʩʘʯʫʩʝʪʩ, ʉʐɸ) ʥʘ ʧʨʠʙʦʨʝ Qubit 
(ʉʐɸ). ʎʠʨʢʫʣʷʨʠʟʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ 
ʩ ʧʦʤʦʱʴʶ MGIEasy Dual Barcode Circu-
larization Module (MGI, ʐʵʥʴʯʞʵʥʴ, ʂʠ-
ʪʘʡ).  ʊʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ 
ʙʘʢʪʝʨʠʡ, ʬʦʨʤʠʨʫʶʱʠʭ ʤʠʢʨʦʙʠʦʤ ʠʩ-
ʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ, ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ MetaPhlAn4. 
ʈɽɿʋʃʔʊɸʊʓ/ RESULTS 
ɹʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦʩʪʝʡ ɼʅʂ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʩʝʢʚʝʥʠ-
ʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʠʣ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ 20 
ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʪʘʢʩʦʥʦʚ ʚ ʧʦʣʦʩʪʠ ʤʘʪʢʠ 
ʙʦʣʴʥʳʭ ʵʥʜʦʤʝʪʨʠʪʦʤ ʢʦʨʦʚ. ʉʦʜʝʨʞʘ-
ʥʠʝ Porphyromonas SGB1983, Campylo-
bacter sp. LMG 7974, Porphyromonas 
SGB1982, Caviibacter abscessus, Tissierella 
praeacuta, Campylobacter sputorum, Clos-
tridium cadaveris, Bacteroidota 
(GGB76988_SGB104625), Streptococcus 
dysgalactiae, Mycoplasmopsis bovigenitali-
um ʥʝ ʧʨʝʚʳʰʘʣʦ 1%, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʦʥʠ 
ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ ʚ ʛʨʫʧʧʫ 
çɼʨʫʛʠʝè (ʨʠʩʫʥʦʢ 1). 
ɼʦʤʠʥʠʨʫʶʱʠʤʠ ʪʘʢʩʦʥʘʤʠ ʙʘʢʪʝʨʠʡ 

ʚ ʤʠʢʨʦʙʠʦʤʝ ʤʘʪʢʠ ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ ʦʪʸ-
ʣʘ ʦʢʘʟʘʣʠʩʴ Porphyromonas levii 
(26,17%), Bacteroides heparinolyticus 
(19,58%) ʠ Fusobacterium necrophorum 
(17,25%). ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʢʦʨʨʝʣʠʨʫʶʪ ʩ 
ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ 
ʧʦ ʠʟʫʯʝʥʠʶ ʧʘʪʦʛʝʥʥʦʡ ʬʣʦʨʳ ʰʝʡʢʠ 
ʤʘʪʢʠ ʤʦʣʦʯʥʳʭ ʢʦʨʦʚ ʩ ʤʝʪʨʠʪʦʤ ʠ ʣʠ-
ʭʦʨʘʜʢʦʡ [13]. 
ɺ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ ʢʦʨʦʚ ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʙʳʯʴʝʛʦ ʨʝ-
ʢʦʤʙʠʥʘʥʪʥʦʛʦ ʠʥʪʝʨʬʝʨʦʥʘ ï çɹʠʬʝʨʦʥ-
ɹè ʠ çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥ-ɹè ʨʝʛʠʩʪʨʠ-
ʨʦʚʘʣʦʩʴ ʠʟʤʝʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʙʘʢʪʝ-
ʨʠʘʣʴʥʳʭ ʚʠʜʦʚ ʚ ʤʠʢʨʦʙʠʦʤʝ. ʅʘ ʨʠʩʫʥ-
ʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʳʩʦʢʦʧʨʦ-
ʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʦʙʨʘʟ-
ʮʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʢʦʨʦʚ ʩ ʜʠʘʛʥʦʩʪʠʨʦ-
ʚʘʥʥʳʤ ʵʥʜʦʤʝʪʨʠʪʦʤ ʚ ʧʝʨʚʳʡ ʜʝʥʴ ʪʝ-
ʨʘʧʠʠ ʧʨʝʧʘʨʘʪʦʤ çɹʠʬʝʨʦʥ-ɹè. 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦʤʠʥʠʨʫʶʱʠʤʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʚ ʤʠʢʨʦʙʠʦʤʝ ʧʦʣʦʩʪʠ 
ʤʘʪʢʠ ʢʦʨʦʚ ʚ ʧʝʨʚʳʡ ʜʝʥʴ ʪʝʨʘʧʠʠ ʧʨʝ-
ʧʘʨʘʪʦʤ çɹʠʬʝʨʦʥ-ɹè ʦʢʘʟʘʣʠʩʴ Caviibac-
ter abscessus (33,44%) ʠ Mycoplasmopsis 
californica (26,41%). ʇʨʠ ʵʪʦʤ ʪʘʢʞʝ ʙʳ-
ʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ Histophilus somni 
(15,34%), Fusobacterium necrophorum 
(11,38%), Bacteroides heparinolyticus 
(6,74%) ʠ Helcococcus ovis (6,29%). Cavii-
bacter abscessus ʚʧʝʨʚʳʝ ʠʜʝʥʪʠʬʠʮʠʨʦ-
ʚʘʥ ʚ ʦʨʛʘʥʠʟʤʝ ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ ʧʨʠ ʘʙ-
ʩʮʝʩʩʝ ʰʝʡʢʠ ʤʘʪʢʠ [14], ʦ ʩʚʷʟʠ ʜʘʥʥʦʛʦ 
ʚʠʜʘ ʩ ʵʥʜʦʤʝʪʨʠʪʦʤ ʢʦʨʦʚ ʨʘʥʝʝ ʥʝ ʩʦʦʙ-
ʱʘʣʦʩʴ. ʀʟʚʝʩʪʥʦ ʚʣʠʷʥʠʝ Mycoplasmop-
sis californica ʥʘ ʧʘʪʦʛʝʥʝʟ ʤʘʩʪʠʪʘ ʢʦʨʦʚ 
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ʈʠʩʫʥʦʢ 1 ï ʆʪʥʦʩʠʪʝʣʴʥʦʝ  
ʩʦʜʝʨʞʘʥʠʝ ʙʘʢʪʝʨʠʡ (%) ʚ ʤʘʪʦʯʥʦ-
ʚʘʛʠʥʘʣʴʥʳʭ ʚʳʜʝʣʝʥʠʷʭ ʙʦʣʴʥʳʭ  

ʵʥʜʦʤʝʪʨʠʪʦʤ ʢʦʨʦʚ. 

ʈʠʩʫʥʦʢ 2 ï ʉʦʜʝʨʞʘʥʠʝ ʙʘʢʪʝʨʠʡ 
(%) ʚ ʤʘʪʦʯʥʦ-ʚʘʛʠʥʘʣʴʥʳʭ ʚʳʜʝʣʝʥʠʷʭ 
ʢʦʨʦʚ ʚ ʧʝʨʚʳʡ ʜʝʥʴ ʪʝʨʘʧʠʠ ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʧʨʝʧʘʨʘʪʘ çɹʠʬʝʨʦʥ-ɹè. 

ʈʠʩʫʥʦʢ 3 ï ʉʦʜʝʨʞʘʥʠʝ ʙʘʢʪʝʨʠʡ 
(%) ʚ ʤʘʪʦʯʥʦ-ʚʘʛʠʥʘʣʴʥʳʭ ʚʳʜʝʣʝʥʠʷʭ 
ʢʦʨʦʚ ʥʘ ʩʝʜʴʤʦʡ ʜʝʥʴ ʪʝʨʘʧʠʠ ʩ ʧʨʠʤʝ-
ʥʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ çɹʠʬʝʨʦʥ-ɹè. 

ʈʠʩʫʥʦʢ 4 ï ʉʦʜʝʨʞʘʥʠʝ ʙʘʢʪʝʨʠʡ 
(%) ʚ ʤʘʪʦʯʥʦ-ʚʘʛʠʥʘʣʴʥʳʭ ʚʳʜʝʣʝʥʠʷʭ 

ʢʦʨʦʚ ʚ ʧʝʨʚʳʡ ʜʝʥʴ ʪʝʨʘʧʠʠ  
ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ 
çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥ-ɹè. 

[15]. ʇʨʠʩʫʪʩʪʚʠʝ Fusobacterium nec-
rophorum ʠ Histophilus somni ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦ-
ʮʝʩʩʘ ʚ ʤʘʪʢʝ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʠʟʚʝʩʪʥʦ, 
ʯʪʦ Fusobacterium necrophorum ʘʩʩʦʮʠʠ-
ʨʦʚʘʥʘ ʩ ʨʘʟʚʠʪʠʝʤ ʵʥʜʦʤʝʪʨʠʪʘ ʢʦʨʦʚ 

[18], ʘ Histophilus somni ʫʯʘʩʪʚʫʝʪ ʚ ʚʦʩ-
ʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ ʚ ʦʨʛʘʥʠʟʤʝ 
ʢʨʫʧʥʦʨʦʛʘʪʦʛʦ ʩʢʦʪʘ [17]. ʇʨʠʤʝʯʘʪʝʣʴ-
ʥʦ, ʯʪʦ ʙʘʢʪʝʨʠʷ Helcococcus ovis ʧʨʝʜ-
ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʘʢʪʝʨʠʘʣʴʥʳʡ ʧʘʪʦʛʝʥ, 
ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʚʳʟʳʚʘʪʴ ʤʘʪʦʯʥʳʝ 
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ʠʥʬʝʢʮʠʠ ʫ ʢʨʫʧʥʦʨʦʛʘʪʦʛʦ ʩʢʦʪʘ [18]. 
ʇʦʩʣʝ ʩʝʤʠ ʜʥʝʡ ʪʝʨʘʧʠʠ çɹʠʬʝʨʦʥʦʤ

-ɹè ʚ ʤʠʢʨʦʙʠʦʤʝ ʤʘʪʦʯʥʦ-ʚʘʛʠʥʘʣʴʥʳʭ 
ʚʳʜʝʣʝʥʠʡ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʙʘʢʪʝʨʠʷʤʠ 
ʙʳʣʠ Histophilus somni (36,20%), Fusobac-
terium necrophorum (21,49) ʠ Helcococcus 
ovis (18,37%) (ʨʠʩʫʥʦʢ 3). 
ɸʥʘʣʦʛʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦ-

ʚʝʜʝʥʳ ʠ ʩ ʧʨʝʧʘʨʘʪʦʤ 
çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥ-ɹè. ʅʘ ʨʠʩʫʥʢʝ 4 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʙʠʦʠʥʬʦʨʤʘʪʠ-
ʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦ-
ʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʤʘʪʦʯʥʦ-
ʚʘʛʠʥʘʣʴʥʳʭ ʚʳʜʝʣʝʥʠʡ ʚ ʧʝʨʚʳʡ ʜʝʥʴ 
ʧʦʩʣʝ ʪʝʨʘʧʠʠ ʧʨʝʧʘʨʘʪʦʤ 
çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥ-ɹè. 
ɼʦʤʠʥʠʨʫʶʱʠʤ ʪʘʢʩʦʥʦʤ ʚ ʛʨʫʧʧʝ 

ʙʦʣʴʥʳʭ ʵʥʜʦʤʝʪʨʠʪʦʤ ʢʦʨʦʚ ʧʦʩʣʝ ʧʝʨ-
ʚʦʛʦ ʜʥʷ ʪʝʨʘʧʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʧʘʨʘ-
ʪʘ çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥ-ɹè ʦʢʘʟʘʣʠʩʴ 
Porphyromonas levii (38,65%) ʠ Fusobacte-
rium necrophorum (22,28%). ʇʦ 9% ʧʨʠ-
ʰʣʦʩʴ ʥʘ Porphyromonas SGB1983 ʠ Trep-
onema pedis. ʀʟʚʝʩʪʥʳ ʩʣʫʯʘʠ ʚʩʧʳʰʝʢ 
ʥʝʢʨʦʪʠʯʝʩʢʦʛʦ ʚʫʣʴʚʦʚʘʛʠʥʠʪʘ ʫ ʢʦʨʦʚ, 
ʚʳʟʚʘʥʥʳʭ Porphyromonas levii [19]. 
ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʦ ʙʘʢʪʝʨʠ-

ʘʣʴʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʘʪʦʯʥʦ-
ʚʘʛʠʥʘʣʴʥʳʭ ʚʳʜʝʣʝʥʠʡ ʢʦʨʦʚ ʥʘ ʩʝʜʴʤʦʡ 
ʜʝʥʴ ʧʦʩʣʝ ʪʝʨʘʧʠʠ 
çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥʦʤ-ɹè. 
ɺʳʷʚʣʝʥʦ, ʯʪʦ 44% ʠʜʝʥʪʠʬʠʮʠʨʦ-

ʚʘʥʥʳʭ ʙʘʢʪʝʨʠʡ ʧʨʠʭʦʜʠʣʠʩʴ ʥʘ ʚʠʜ 
Porphyromonas levii, 22% ʥʘ Fusobacte-
rium necrophorum, ʘ 17% ʥʘ Helcococcus 
ovis.  
ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʪʘʢʩʦʥʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʠ çɹʠʬʝʨʦʥʘ-ɹè ʚ ʧʝʨʚʳʡ ʜʝʥʴ ʪʝʨʘʧʠʠ 
ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 6. 
ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 

ʚ ʧʝʨʚʳʡ ʜʝʥʴ ʪʝʨʘʧʠʠ ʢʦʨʦʚ ʩ ʧʨʠʤʝʥʝ-
ʥʠʝʤ ʧʨʝʧʘʨʘʪʘ çɹʠʬʝʨʦʥ-ɹè ʥʘʙʣʶʜʘ-
ʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ Cavii-
bacter abscessus, Mycoplasmopsis californi-
ca ʠ Histophilus somni. ʇʨʠ ʵʪʦʤ ʥʝ ʙʳʣʠ 
ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʚʠʜʳ Porphyromonas 
levii ʠ Bacteroides pyogenes, ʢʦʪʦʨʳʝ ʚ 
ʛʨʫʧʧʝ ʢʦʨʦʚ ʜʦ ʪʝʨʘʧʠʠ ʩʦʩʪʘʚʣʷʣʠ 26% 
ʠ 7% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʞʝ ʦʙʥʘʨʫʞʝʥʘ 
ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʟʥʘʯʝʥʠʡ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʡ ʦʙʠʣʴʥʦʩʪʠ ʚʠʜʦʚ Fusobacterium 
necrophorum, Bacteroides heparinolyticus, 
Helcococcus ovis, Peptoniphilus indolicus ʠ 
Trueperella pyogenes ʚ ʦʙʨʘʟʮʘʭ ʧʦʩʣʝ 
ʪʝʨʘʧʠʠ ʧʨʝʧʘʨʘʪʦʤ çɹʠʬʝʨʦʥ-ɹè. 
ʅʘ ʨʠʩʫʥʢʝ 7 ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʠʢʨʦʙ-

ʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʘʪʦʯʥʦ-ʚʘʛʠʥʘʣʴʥʳʭ 
ʚʳʜʝʣʝʥʠʡ ʢʦʨʦʚ ʥʘ ʩʝʜʴʤʦʡ ʜʝʥʴ ʪʝʨʘ-
ʧʠʠ ʵʥʜʦʤʝʪʨʠʪʘ ʧʨʝʧʘʨʘʪʦʤ çɹʠʬʝʨʦʥ-
ɹè. 
ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ 

ʯʠʩʣʝʥʥʦʩʪʠ Histophilus somni, Fusobacte-
rium necrophorum ʠ Helcococcus ovis ʥʘ 
ʩʝʜʴʤʦʡ ʜʝʥʴ ʪʝʨʘʧʠʠ ʧʨʝʧʘʨʘʪʦʤ 
çɹʠʬʝʨʦʥ-ɹè. ʊʘʢʞʝ ʧʦʩʣʝ ʪʝʨʘʧʠʠ ʚʳʷʚ-
ʣʝʥʘ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ 
Porphyromonas levii, Mycoplasmopsis cali-
fornica, Bacteroides heparinolyticus ʠ 
Trueperella pyogenes.  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʧʨʝ-

ʧʘʨʘʪʘ çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥ-ɹè ʥʘ ʤʠʢ-
ʨʦʙʠʦʤ ʤʘʪʦʯʥʦ-ʚʘʛʠʥʘʣʴʥʳʭ ʚʳʜʝʣʝʥʠʡ 
ʢʦʨʦʚ ʩ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʤ ʵʥʜʦʤʝʪʨʠ-
ʪʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʢʦʨʦʚ ʜʦ 
ʪʝʨʘʧʠʠ ʧʨʝʧʘʨʘʪʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠ-
ʩʫʥʢʝ 8. 
ʋʩʪʘʥʦʚʣʝʥʘ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ Porphy-

romonas levii, Fusobacterium necrophorum,  
Porphyromonas SGB1983, Treponema ped-
is, Porphyromonas SGB1982 ʠ Bacteroidota 
(GGB76988_SGB104625) ʚ ʧʝʨʚʳʡ ʜʝʥʴ 
ʧʦʩʣʝ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ 
çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥʦʤ-ɹè. ɺʳʷʚʣʝʥʳ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʯʠʩ-
ʣʝʥʥʦʩʪʠ Porphyromonas SGB1983 ʜʦ ʪʝ-
ʨʘʧʠʠ (0,9%) ʠ ʯʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʪʝʨʘʧʠʠ 
ʧʨʝʧʘʨʘʪʦʤ (9,6%) (ʨ<0,05). ɿʘʨʝʛʠʩʪʨʠ-
ʨʦʚʘʥʘ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ 
Bacteroides pyogenes, Bacteroides hepa-
rinolyticus, Helcococcus ovis, Trueperella 
pyogenes ʠ Mycoplasmopsis californica ʯʝ-
ʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ 
çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥʦʤ-ɹè. 
ʅʘ ʨʠʩʫʥʢʝ 9 ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʠʢʨʦʙʠʦʤʘ 
ʤʘʪʦʯʥʦ-ʚʘʛʠʥʘʣʴʥʳʭ ʚʳʜʝʣʝʥʠʡ ʢʦʨʦʚ ʩ 
ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʤ ʤʘʩʪʠʪʦʚ ʧʦʩʣʝ ʩʝʤʠ-
ʜʥʝʚʥʦʡ ʪʝʨʘʧʠʝʡ ʧʨʝʧʘʨʘʪʦʤ 
çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥ-ɹè. 
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ʈʠʩʫʥʦʢ 5 ï ʉʦʜʝʨʞʘʥʠʝ ʙʘʢʪʝʨʠʡ 
(%) ʚ ʤʘʪʦʯʥʦ-ʚʘʛʠʥʘʣʴʥʳʭ ʚʳʜʝʣʝʥʠʷʭ 
ʢʦʨʦʚ ʥʘ ʩʝʜʴʤʦʡ ʜʝʥʴ ʪʝʨʘʧʠʠ  
ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ 
çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥ-ɹè. 

ʈʠʩʫʥʦʢ 6 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʘʢʩʦʥʦʚ ʙʘʢʪʝʨʠʡ ʚ ʤʠʢʨʦʙʠʦʤʝ ʤʘʪʦʯʥʦ-ʚʘʛʠʥʘʣʴʥʳʭ ʚʳʜʝʣʝ-
ʥʠʡ ʢʦʨʦʚ ʚʥʘʯʘʣʝ ʪʝʨʘʧʠʠ ʦʩʪʨʦʛʦ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʵʥʜʦʤʝʪʨʠʪʘ ʧʨʝʧʘʨʘʪʦʤ çɹʠʬʝʨʦʥ-ɹè. 

ʈʠʩʫʥʦʢ 7 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʘʢʩʦʥʦʚ ʙʘʢʪʝʨʠʡ ʚ ʤʠʢʨʦʙʠʦʤʝ ʤʘʪʦʯʥʦ-ʚʘʛʠʥʘʣʴʥʳʭ ʚʳʜʝʣʝʥʠʡ 
ʢʦʨʦʚ ʥʘ 7 ʜʝʥʴ ʪʝʨʘʧʠʠ ʦʩʪʨʦʛʦ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʵʥʜʦʤʝʪʨʠʪʘ ʧʨʝʧʘʨʘʪʦʤ çɹʠʬʝʨʦʥ-ɹè. 

ʈʠʩʫʥʦʢ 8 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʘʢʩʦʥʦʚ ʙʘʢʪʝʨʠʡ ʚ ʤʠʢʨʦʙʠʦʤʝ ʤʘʪʦʯʥʦ-ʚʘʛʠʥʘʣʴʥʳʭ ʚʳʜʝʣʝʥʠʡ 
ʢʦʨʦʚ ʚʥʘʯʘʣʝ ʪʝʨʘʧʠʠ ʦʩʪʨʦʛʦ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʵʥʜʦʤʝʪʨʠʪʘ ʧʨʝʧʘʨʘʪʦʤ çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥ-
ɹè. * - ʨʘʟʣʠʯʠʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʙʘʢʪʝʨʠʠ ʜʦ ʠ ʧʦʩʣʝ ʪʝʨʘʧʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦ-

ʩʪʦʚʝʨʥʳ (p<0,05) 
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ʈʠʩʫʥʦʢ 9 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʘʢʩʦʥʦʚ ʙʘʢʪʝʨʠʡ ʚ ʤʠʢʨʦʙʠʦʤʝ ʤʘʪʦʯʥʦ-ʚʘʛʠʥʘʣʴʥʳʭ ʚʳʜʝʣʝʥʠʡ 
ʢʦʨʦʚ ʥʘ 7 ʜʝʥʴ ʪʝʨʘʧʠʠ ʦʩʪʨʦʛʦ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʵʥʜʦʤʝʪʨʠʪʘ ʧʨʝʧʘʨʘʪʦʤ 

çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥ-ɹè. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʩʝʜʴʤʦʡ ʜʝʥʴ 
ʪʝʨʘʧʠʠ ʚ ʤʠʢʨʦʙʠʦʤʝ ʤʘʪʦʯʥʦ-
ʚʘʛʠʥʘʣʴʥʳʭ ʚʳʜʝʣʝʥʠʡ ʠʤʝʝʪʩʷ ʪʝʥʜʝʥ-
ʮʠʷ ʩʥʠʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʠʩʣʝʥʥʦ-
ʩʪʠ ʙʘʢʪʝʨʠʡ Bacteroides heparinolyticus. 
ʊʘʢʞʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʪʝʥʜʝʥʮʠʷ ʩʥʠ-
ʞʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ Trueperella pyogenes ʠ 
Mycoplasmopsis californica. ʆʜʥʦʚʨʝʤʝʥ-
ʥʦ ʩ ʵʪʠʤ ʧʦʩʣʝ ʩʝʤʠʜʥʝʚʥʦʛʦ ʢʫʨʩʘ ʪʝʨʘ-
ʧʠʠ ʧʨʝʧʘʨʘʪʦʤ çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥ-
ɹè ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ 
ʯʠʩʣʝʥʥʦʩʪʠ Porphyromonas levii, Fuso-
bacterium necrophorum ʠ Helcococcus ovis. 
ɺʓɺʆɼʓ/ CONCLUSION 
ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʩ ʧʦʤʦʱʴʶ ʚʳʩʦʢʦ-

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʙʳʣʦ 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʪʘʢʩʦ-
ʥʘʤʠ ʚ ʤʘʪʦʯʥʦ-ʚʘʛʠʥʘʣʴʥʳʭ ʚʳʜʝʣʝʥʠʷʭ 
ʢʦʨʦʚ, ʙʦʣʴʥʳʭ ʦʩʪʨʳʤ ʧʦʩʣʝʨʦʜʦʚʳʤ 
ʛʥʦʡʥʦ-ʢʘʪʘʨʘʣʴʥʳʤ ʵʥʜʦʤʝʪʨʠʪʦʤ, ʦʢʘ-
ʟʘʣʠʩʴ Porphyromonas levii, Bacteroides 
heparinolyticus ʠ Fusobacterium necropho-
rum. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʪʝʨʘʧʠʷ ʢʦʨʦʚ ʩ ʧʨʠ-
ʤʝʥʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ çɹʠʬʝʨʦʥ-ɹè ʧʨʠʚʝ-
ʣʘ ʢ ʪʝʥʜʝʥʮʠʠ ʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ Cavii-
bacter abscessus, Mycoplasmopsis californi-
ca ʠ Histophilus somni ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 
ʩʫʪʦʢ. ʊʝʨʘʧʠʷ çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥʦʤ-
ɹè ʧʨʠʚʝʣʘ ʢ ʜʦʤʠʥʠʨʦʚʘʥʠʶ ʚʠʜʦʚ Por-
phyromonas levii, Fusobacterium necropho-
rum, Porphyromonas SGB1983, Treponema 
pedis, Porphyromonas SGB1982 ʠ Bacteroi-
dota (GGB76988_SGB104625). ɺʳʷʚʣʝʥʳ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʯʠʩ-
ʣʝʥʥʦʩʪʠ Porphyromonas SGB1983 ʜʦ ʪʝ-
ʨʘʧʠʠ (0,9%) ʠ ʧʦʩʣʝ ʪʝʨʘʧʠʠ ʧʨʝʧʘʨʘʪʦʤ 
çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥ-ɹè ʚ ʪʝʯʝʥʠʝ ʧʝʨ-
ʚʳʭ ʩʫʪʦʢ (9,6%) (ʨ<0,05). ʇʨʠ ʪʝʨʘʧʠʠ 
çɹʠʬʝʨʦʥʦʤ-ɹè ʥʘ ʩʝʜʴʤʦʡ ʜʝʥʴ ʚʳʷʚʣʝ-

ʥʘ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ Por-
phyromonas levii, Mycoplasmopsis californi-
ca, Bacteroides heparinolyticus ʠ Trueperel-
la pyogenes ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʴʥʳʤʠ 
ʵʥʜʦʤʝʪʨʠʪʦʤ ʢʦʨʦʚʘʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ 
ʤʠʢʨʦʙʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʘʪʦʯʥʦ-
ʚʘʛʠʥʘʣʴʥʳʭ ʚʳʜʝʣʝʥʠʡ ʢʦʨʦʚ ʧʨʠ ʪʝʨʘ-
ʧʠʠ çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥʦʤ-ɹè ʥʘ ʩʝʜʴ-
ʤʦʡ ʜʝʥʴ ʫʩʪʘʥʦʚʠʣʦ ʪʝʥʜʝʥʮʠʶ ʩʥʠʞʝ-
ʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʦʙʠʣʴʥʦʩʪʠ ʙʘʢʪʝʨʠʡ 
Bacteroides heparinolyticus, ʘ ʪʘʢʞʝ 
Trueperella pyogenes ʠ Mycoplasmopsis 
californica. ɺ ʮʝʣʦʤ, ʥʘʙʣʶʜʘʣʘʩʴ ʚʳʩʦ-
ʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʤ 
ʩʦʩʪʘʚʘ ʤʘʪʦʯʥʦ-ʚʘʛʠʥʘʣʴʥʳʭ ʚʳʜʝʣʝʥʠʡ 
ʢʦʨʦʚ. 
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ABSTRACT 
Endometritis is one of the most frequent-

ly detected diseases of cattle, which is asso-
ciated with disturbances in the microbial 
balance of the uterine cavity. This pathologi-
cal process leads to disturbances in animal 
fertility, and, consequently, to economic 
losses in the dairy industry. In this regard, it 
is important to carry out timely preventive 
measures and have effective drugs for the 
treatment of postpartum endometritis. The 
aim of this study was to evaluate the effect 
of drugs based on bovine recombinant inter-
feron "Biferon-B" and "Enrofloxacinferon-
B" on the taxonomic composition of bacteria 
in the uterine-vaginal discharge of patients 
with acute postpartum catarrhal endometritis 
of cows using high-throughput sequencing. 
It was found that the dominant species in the 
uterine cavity of cows with endometritis 
were Porphyromonas levii, Bacteroides hep-
arinolyticus and Fusobacterium necropho-
rum. Bacterial taxa capable of causing vari-
ous cattle diseases were detected in utero-
vaginal secretions. It was found that therapy 
of cows with the drug "Biferon-B" after 24 
hours led to a tendency to increase the num-
ber of Caviibacter abscessus, Mycoplasmop-
sis californica and Histophilus somni. Statis-
tically significant differences were found in 
the number of Porphyromonas SGB1983 
before therapy (0.9%) and after therapy with 
"Enrofloxacinferon-B" during the first 24 
hours (9.6%) (p<0.05). The study of the mi-
crobial diversity of utero-vaginal secretions 
of cows during therapy with 
"Enrofloxacinferon-B" on the seventh day 
established a tendency to decrease the rela-
tive abundance of bacteria Bacteroides hepa-
rinolyticus, Trueperella pyogenes and Myco-
plasmopsis californica. The obtained data 
expand our understanding of the etiology of 
acute postpartum catarrhal endometritis in 
cows and the effect of drugs based on spe-

cies-specific interferons on the course of this 
disease. 
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ʈɽʌɽʈɸʊ 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʧʨʝʧʘ-
ʨʘʪʘ çʇʨʦʩʪʠʤʫʣè ʥʘ ʢʦʩʪʥʦʤʦʟʛʦʚʦʝ ʢʨʦʚʝʪʚʦʨʝʥʠʝ ʧʦʨʦʩʷʪ ʩ ʧʝʨʠʥʘʪʘʣʴ-
ʥʦʡ ʛʠʧʦʪʨʦʬʠʝʡ. ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʢʨʫʧʥʦʤ ʩʚʠʥʦʚʦʜʯʝʩʢʦʤ ʭʦ-
ʟʷʡʩʪʚʝ, ʛʜʝ ʥʦʚʦʨʦʞʜʝʥʥʳʤ ʧʦʨʦʩʷʪʘʤ - ʛʠʧʦʪʨʦʬʠʢʘʤ ʜʚʫʢʨʘʪʥʦ ʥʘ 1 ʠ 3 
ʩʫʪʢʠ ʞʠʟʥʠ ʧʨʠʤʝʥʷʣʠ ʧʨʝʧʘʨʘʪ çʇʨʦʩʪʠʤʫʣè ʚ ʜʦʟʝ 0,1 ʤʣ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʠ 
ʦʮʝʥʠʚʘʣʠ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ.  ʇʨʠ ʬʦʥʦʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʦʩʪʥʦ-
ʛʦ ʤʦʟʛʘ ʫ ʧʦʨʦʩʷʪ-ʛʠʧʦʪʨʦʬʠʢʦʚ ʦʪʤʝʯʘʣʦʩʴ ʥʘʣʠʯʠʝ ʵʨʠʪʨʦʙʣʘʩʪʦʚ ʠ ʧʨʦ-

ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʫʚʝʣʠʯʝʥʠʝ ʥʝʟʨʝʣʳʭ ʢʣʝʪʦʢ ʤʠʝʣʦʠʜʥʦʛʦ ʨʷʜʘ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʠʥʜʠ-
ʢʘʪʦʨʦʤ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʨʠ ʘʥʘʣʠʟʝ ʤʠʝʣʦʛʨʘʤʤʳ ʩʦʦʪ-
ʥʦʰʝʥʠʝ ʣʝʡʢʦʮʠʪʦʚ ʢ ʵʨʠʪʨʦʮʠʪʘʤ ʫ ʧʦʨʦʩʷʪ-ʥʦʨʤʦʪʨʦʬʠʢʦʚ ʦʢʘʟʘʣʦʩʴ ʥʘ 1,4 ʨʘʟʘ (ʨ 
<0,05) ʚʳʰʝ, ʯʝʤ ʫ ʛʠʧʦʪʨʦʬʠʢʦʚ, ʘ ʠʥʜʝʢʩ ʩʦʟʨʝʚʘʥʠʷ ʵʨʠʪʨʦʢʘʨʠʦʮʠʪʦʚ ʫ ʧʦʨʦʩʷʪ ʛʠ-
ʧʦʪʨʦʬʠʢʦʚ ʙʳʣ ʚʳʰʝ ʥʘ 21,3% (ʨ <0,05), ʯʝʤ ʫ ʧʦʨʦʩʷʪ ʥʦʨʤʦʪʨʦʬʠʢʦʚ. ʇʦʩʣʝ ʧʨʠʤʝ-
ʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ çʇʨʦʩʪʠʤʫʣè ʫ ʧʦʨʦʩʷʪ-ʛʠʧʦʪʨʦʬʠʢʦʚ ʥʘ 7 ʩʫʪʢʠ ʦʪʤʝʯʘʣʩʷ ʨʦʩʪ ʢʦʣʠ-
ʯʝʩʪʚʘ ʧʦʣʠʭʨʦʤʘʪʦʬʠʣʴʥʳʭ ʵʨʠʪʨʦʮʠʪʦʚ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʘʣʦʯ-
ʢʦʷʜʝʨʥʳʭ ʠ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ. ʂʦʩʪʥʦʤʦʟʛʦʚʦʡ ʠʥʜʝʢʩ ʥʝʡʪʨʦʬʠʣʦʚ, ʭʘ-
ʨʘʢʪʝʨʠʟʫʶʱʠʡ ʘʢʪʠʚʥʦʩʪʴ ʤʠʝʣʦʧʦʵʟʘ, ʫ ʧʦʨʦʩʷʪ-ʛʠʧʦʪʨʦʬʠʢʦʚ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝ-
ʧʘʨʘʪʘ çʇʨʦʩʪʠʤʫʣè ʙʳʣ ʚʳʰʝ ʥʘ 8,8%, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʨʦʩʷʪʘʤʠ-ʥʦʨʤʦʪʨʦʬʠʢʘʤʠ. 
ɼʚʫʢʨʘʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʘ çʇʨʦʩʪʠʤʫʣè ʧʦʨʦʩʷʪʘʤ ʩ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʛʠʧʦʪʨʦʬʠ-
ʝʡ ʜʦʟʝ 0,1 ʤʣ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʨʠʪʨʦʠʜʥʳʡ ʠ ʤʠʝ-
ʣʦʠʜʥʳʡ ʨʦʩʪʢʠ, ʩʪʠʤʫʣʠʨʫʷ ʵʨʠʪʨʦʧʦʵʟ ʠ ʤʠʝʣʦʧʦʵʟ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 
ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʧʨʝʧʘʨʘʪʘ ʥʘ ʢʦʤʧʝʥʩʘʪʦʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʛʝʤʦʧʦʵʟʘ, ʯʪʦ ʧʨʠʚʦ-
ʜʠʪ ʢ ʫʣʫʯʰʝʥʠʶ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʧʦʨʦʩʷʪ ʠ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ ʠʥʬʝʢʮʠʡ. 
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ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʇʨʝʧʘʨʘʪ çʇʨʦʩʪʠʤʫʣè ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʩʨʝʜʩʪʚʦ, ʩʦʯʝʪʘʶ-
ʱʝʝ ʚʠʜʦʩʧʝʮʠʬʠʯʥʳʝ ʨʝʢʦʤʙʠʥʘʥʪʥʳʝ 
ʘʣʴʬʘ- ʠ ʙʝʪʘ-ʠʥʪʝʨʬʝʨʦʥʳ ʩ ʚʠʪʘʤʠʥʘʤʠ 
ɸ, ɽ ʠ ʉ. ʕʪʦ ʫʥʠʢʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʢʦʤ-
ʧʦʥʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʟʘ-
ʱʠʪʥʳʝ ʤʝʭʘʥʠʟʤʳ ʦʨʛʘʥʠʟʤʘ ʠ ʧʦʜʜʝʨ-
ʞʠʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠʤ-
ʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʠʤʝʥʝʥʠʝ 
çʇʨʦʩʪʠʤʫʣʘè ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʚʝʪʝ-
ʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʝ ʜʣʷ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠ-
ʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʧʦʨʦʩʷʪ ʩ ʛʠʧʦʪʨʦ-
ʬʠʝʡ, ʢʦʪʦʨʳʝ ʩʪʨʘʜʘʶʪ ʦʪ ʚʨʦʞʜʝʥʥʦʡ 
ʘʥʝʤʠʠ, ʦʩʣʘʙʣʝʥʥʦʡ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ 
ʠ ʟʘʤʝʜʣʝʥʥʳʭ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʪʘ-
ʢʠʝ ʧʦʨʦʩʷʪʘ ʧʦʜʚʝʨʞʝʥʳ ʚʳʩʦʢʦʤʫ ʨʠʩ-
ʢʫ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʩʪʨʝʩʩʦʚ 
ʠʟ-ʟʘ ʠʭ ʩʥʠʞʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʧʘ-
ʪʦʛʝʥʘʤ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ 
ʚʥʝʰʥʝʡ ʩʨʝʜʳ [1]. 
ɻʝʤʦʧʦʵʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʫ ʪʘʢʠʭ 

ʞʠʚʦʪʥʳʭ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʫʩʣʦʚʠʷʭ 
ʧʦʚʳʰʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʩʪʨʝʤʷʩʴ ʢʦʤʧʝʥ-
ʩʠʨʦʚʘʪʴ ʜʝʬʠʮʠʪ ʢʣʝʪʦʢ ʢʨʦʚʠ ʠ ʧʦʜʜʝʨ-
ʞʠʚʘʪʴ ʛʦʤʝʦʩʪʘʟ ʚ ʫʩʣʦʚʠʷʭ ʧʘʪʦʣʦʛʠʯʝ-
ʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʢʨʦʚʝ-
ʪʚʦʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠʚʦʜʠʪ ʢ ʛʠʧʦʢʩʠʠ 
ʪʢʘʥʝʡ, ʩʥʠʞʝʥʠʶ ʦʙʱʝʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 
ʦʨʛʘʥʠʟʤʘ ʠ ʟʘʤʝʜʣʝʥʠʶ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 
ʧʦʨʦʩʷʪ [2]. 
ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜʦʩʪʘʚ-

ʣʷʝʪ ʮʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʤʝʭʘʥʠʟʤʘʭ ʜʝʡ-
ʩʪʚʠʷ ʧʨʝʧʘʨʘʪʘ çʇʨʦʩʪʠʤʫʣʘè ʠʤʝʶʱʝʛʦ 
ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʨʝʢʦʤʙʠʥʘʥʪʥʳʡ ʮʠʪʦʢʠʥ 
I ʪʠʧʘ ʠ ʚʠʪʘʤʠʥʳ ɸ, ɽ ʠ ʉ, ʥʘʧʨʘʚʣʝʥ-
ʥʳʭ ʥʘ ʘʢʪʠʚʘʮʠʶ ʠ ʧʦʜʜʝʨʞʢʫ ʢʨʦʚʝ-
ʪʚʦʨʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʫʣʫʯʰʝʥʠʶ ʟʜʦʨʦʚʴʷ ʧʦʨʦʩʷʪ ʠ ʠʭ ʘʜʘʧ-
ʪʠʚʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥ-
ʩʠʚʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ. 
ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʘʩʴ ʦʮʝʥʢʘ ʚʣʠʷ-

ʥʠʝ ʧʨʝʧʘʨʘʪʘ çʇʨʦʩʪʠʤʫʣè ʥʘ ʢʦʩʪʥʦ-
ʤʦʟʛʦʚʦʝ ʢʨʦʚʝʪʚʦʨʝʥʠʝ ʧʦʨʦʩʷʪ ʩ ʧʝʨʠ-
ʥʘʪʘʣʴʥʦʡ ʛʠʧʦʪʨʦʬʠʝʡ  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ɺ 2023-2024 ʛʦʜʘʭ ʛʦʜʫ ʚ ʦʜʥʦʤ ʠʟ 

ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ 
ʭʦʟʷʡʩʪʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣ ʧʨʦ-
ʚʝʜʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʥʘ ʧʦʨʦʩʷʪʘʭ ʨʘʥʥʝʛʦ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ 
ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʩʚʠʥʦʤʘʪʦʢ 3-4 
ʦʧʦʨʦʩʘ. ɺʩʝ ʩʚʠʥʦʤʘʪʢʠ ʥʘʭʦʜʠʣʠʩʴ ʧʨʠ 
ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʩʦʜʝʨʞʘʥʠʷ. ʅʘ 
ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʦʣʫʯʝʥ-
ʥʳʝ ʚʦ ʚʨʝʤʷ ʦʧʦʨʦʩʘ ʧʦʨʦʩʷʪʘ ʧʨʦʭʦʜʠ-
ʣʠ ʢʣʠʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ ʠ ʚʟʚʝʰʠʚʘʥʠʝ. 
ʆʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 
ʜʠʘʛʥʦʟʘ çʛʠʧʦʪʨʦʬʠʷè ̫ʚʣʷʣʘʩʴ ʥʠʟʢʘʷ 
ʤʘʩʩʘ ʪʝʣʘ ʧʨʠ ʨʦʞʜʝʥʠʠ. ʉʨʝʜʥʠʡ ʚʝʩ ʚ 
ʛʨʫʧʧʝ ʧʦʨʦʩʷʪ-ʛʠʧʦʪʨʦʬʠʢʦʚ (n=5) ʩʦ-
ʩʪʘʚʣʷʣ 0,724Ñ0,07 ʢʛ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ 
ʛʨʫʧʧʝ ʧʦʨʦʩʷʪ-ʥʦʨʤʦʪʨʦʬʠʢʦʚ (n=5) ð 
0,927Ñ0,04 ʢʛ.  ʇʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 
ʛʨʫʧʧ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʚʳʥʫʞʜʝʥʥʳʡ 
ʫʙʦʡ ʞʠʚʦʪʥʳʭ (n=5) ʠ ʦʪ ʢʘʞʜʦʡ ʛʨʫʧʧʳ 
ʧʨʦʚʝʜʝʥʦ ʚʟʷʪʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠ-
ʘʣʘ (ʢʦʩʪʥʳʡ ʤʦʟʛ). 
ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʧʨʝʧʘʨʘʪʘ 

çʇʨʦʩʪʠʤʫʣè ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 2 
ʛʨʫʧʧʳ ʧʦʨʦʩʷʪ-ʩʦʩʫʥʦʚ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ - 
ʧʦʨʦʩʷʪʘ ʥʦʨʤʦʪʨʦʬʠʢʠ (n=5) - ʩʣʫʞʠʣʘ 
ʢʦʥʪʨʦʣʝʤ. ɺʪʦʨʘʷ ʛʨʫʧʧʘ ï ʧʦʨʦʩʷʪʘ-
ʛʠʧʦʪʨʦʬʠʢʠ (n=5) - ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʚʚʦ-
ʜʠʣʠ ʨʝʢʦʤʙʠʥʘʥʪʥʳʡ ʚʠʜʦʩʧʝʮʠʬʠʯʥʳʡ 
ʮʠʪʦʢʠʥ çʇʨʦʩʪʠʤʫʣè ʜʚʫʢʨʘʪʥʦ ʚ ʧʝʨ-
ʚʳʡ ʠ ʪʨʝʪʠʡ ʜʥʠ ʞʠʟʥʠ ʚ ʜʦʟʝ 0,1 ʤʣ/ʢʛ 
ʤʘʩʩʳ ʪʝʣʘ. ɼʦ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʠ ʚ 
ʚʦʟʨʘʩʪʝ 7 ʩʫʪʦʢ ʞʠʚʦʪʥʳʝ ʧʦʜʚʝʨʛʘʣʠʩʴ 
ʚʳʥʫʞʜʝʥʥʦʤʫ ʫʙʦʶ, ʠ ʦʪʙʠʨʘʣʩʷ ʢʦʩʪ-
ʥʳʡ ʤʦʟʛ ʠʟ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ.  
ʇʨʠʛʦʪʦʚʣʝʥʥʳʝ ʤʘʟʢʠ ʦʪʧʝʯʘʪʢʠ 

ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʦʢʨʘʰʠʚʘʣʠ ʧʦ ʈʦʤʘʥʦʚ-
ʩʢʦʤʫ-ɻʠʤʟʝ.  ʇʨʦʩʤʘʪʨʠʚʘʣʠ ʤʘʟʢʠ ʩʥʘ-
ʯʘʣʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʣʦʛʦ ʫʚʝʣʠʯʝʥʠʷ 
(ʦʙʲʝʢʪʠʚ Ĭ10, ʦʢʫʣʷʨ Ĭ10) ʩ ʮʝʣʴʶ ʦʨʠ-
ʝʥʪʠʨʦʚʦʯʥʦʡ ʦʮʝʥʢʠ ʢʣʝʪʦʯʥʦʩʪʠ ʢʦʩʪ-
ʥʦʛʦ ʤʦʟʛʘ. ɼʣʷ ʦʮʝʥʢʠ ʤʦʨʬʦʣʦʛʠʠ ʢʣʝ-
ʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʝʛʘʢʘʨʠʦʮʠʪʦʚ ʠ 
ʧʦʜʩʯʝʪʘ ʤʠʝʣʦʛʨʘʤʤʳ ʠʩʧʦʣʴʟʫʶʪ ʠʤ-
ʤʝʨʩʠʦʥʥʳʡ ʦʙʲʝʢʪʠʚ ʩʚʝʪʦʚʦʛʦ ʤʠʢʨʦ-
ʩʢʦʧʘ (ʫʚʝʣʠʯʝʥʠʝ Ĭ100). ɼʣʷ ʧʦʜʩʯʝʪʘ 
ʤʠʝʣʦʛʨʘʤʤʳ ʘʥʘʣʠʟʠʨʦʚʘʣʠ 500 ʢʣʝʪʦʢ. 
ʇʦʜʩʯʠʪʳʚʘʣʠ ʚʩʝ ʢʣʝʪʦʯʥʳʝ ʵʣʝʤʝʥʪʳ, 
ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʧʦʣʝ ʟʨʝʥʠʷ. 
ʌʠʢʩʘʮʠʶ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʧʨʦʚʦʜʠʣʠ 

ʚ   2,5 % - ʥʦʤ ʛʣʶʪʘʨʦʚʦʤ ʘʣʴʜʝʛʠʜʝ ʥʘ 
0,114 ʄ ʢʦʣʣʠʜʥʦʚʦʤ ʙʫʬʝʨʝ ʥʘ ʭʦʣʦʜʝ ʩ 
ʧʦʩʪʬʠʢʩʘʮʠʝʡ ʚ 1 % - ʥʦʤ ʨʘʩʪʚʦʨʝ ʪʝʪ-
ʨʘʦʢʩʠ ʦʩʤʠʷ ʥʘ ʪʦʤ ʞʝ ʙʫʬʝʨʝ. ʄʘʪʝʨʠ-
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ʘʣ ʟʘʢʣʶʯʘʣʠ ʚ ʵʧʦʥ-812. ʇʦʣʫʪʦʥʢʠʝ 
ʩʨʝʟʳ ʛʦʪʦʚʠʣʠ ʥʘ ʫʣʴʪʨʘʤʠʢʨʦʪʦʤʝ Ul-
tracut (Leica). ʢʦʪʦʨʳʝ ʦʢʨʘʰʠʚʘʣʠʩʴ ʘʟʫʨ
-2 ʚ ʩʦʯʝʪʘʥʠʠ ʬʫʢʩʠʥʦʤ ʦʩʥʦʚʥʳʤ ʠ 
ʧʨʦʩʤʘʪʨʠʚʘʣʠʩʴ ʚ ʩʚʝʪʦʚʦʤ ʤʠʢʨʦʩʢʦʧʝ 
çLeicaè.  ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥ-
ʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-
ʝʤ ʧʨʦʛʨʘʤʤ Statistica v6.1 ʠ MS Office 
çExcel 2013è ʩ ʧʘʢʝʪʦʤ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥ-
ʥʳʭ, ʦʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʦʚʦʜʠʣʘʩʴ 
ʧʦ ʢʨʠʪʝʨʠʶ.  
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʇʨʠ ʬʦʥʦʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʦʩʪʥʦʛʦ 

ʤʦʟʛʘ (ʨʠʩʫʥʦʢ 1, ɸ) ʫ ʧʦʨʦʩʷʪ-
ʛʠʧʦʪʨʦʬʠʢʦʚ ʦʪʤʝʯʘʣʦʩʴ ʥʘʣʠʯʠʝ 
ʵʨʠʪʨʦʙʣʘʩʪʦʚ ʠ ʧʨʦʵʨʠʪʨʦʮʠʪʦʚ, ʭʘʨʘʢ-
ʪʝʨʠʟʫʶʱʠʭʩʷ ʢʨʫʧʥʳʤ ʷʜʨʦʤ ʠ ʠʥʪʝʥ-
ʩʠʚʥʦʡ ʙʘʟʦʬʠʣʠʝʡ ʮʠʪʦʧʣʘʟʤʳ. ɺ ʥʦʨʤʝ 
ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʫʶ 
ʯʘʩʪʴ ʢʣʝʪʦʯʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, 
ʦʜʥʘʢʦ ʧʨʠ ʛʠʧʦʪʨʦʬʠʠ ʢʦʩʪʥʳʡ ʤʦʟʛ 
ʧʦʨʦʩʷʪ ʨʘʙʦʪʘʝʪ ʚ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʦʯ-
ʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʵʥʝʨʛʠʠ ʠ ʤʠʢʨʦʵʣʝ-
ʤʝʥʪʦʚ, ʯʪʦ ʟʘʤʝʜʣʷʝʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ 
ʠ ʩʦʟʨʝʚʘʥʠʝ ʵʨʠʪʨʦʠʜʥʳʭ ʢʣʝʪʦʢ. ʇʦ 
ʤʥʝʥʠʶ Izak G. ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʥʝʟʥʘʯʠ-
ʪʝʣʴʥʳʡ ʨʦʩʪ ʵʨʠʪʨʦʙʣʘʩʪʦʚ ʠ ʧʨʦʵʨʠʪʨʦ-
ʮʠʪʦʚ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʜʝʡʩʪʚʠʶ ʢʦʤ-
ʧʝʥʩʘʪʦʨʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ 
ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 
ʢʠʩʣʦʨʦʜʘ ʚ ʪʢʘʥʷʭ [3].   
ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʭ ʠʟʤʝʥʝ-

ʥʠʡ ʷʚʣʷʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʠʝ-
ʣʦʙʣʘʩʪʦʚ ʠ ʧʨʦʤʠʝʣʦʮʠʪʦʚ (ʨʠʩʫʥʦʢ 1, 
ɸ, ɹ) ð ʥʝʟʨʝʣʳʭ ʢʣʝʪʦʢ ʤʠʝʣʦʠʜʥʦʛʦ 
ʨʷʜʘ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ 
ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦ-
ʮʝʩʩʘ. ʆʪʤʝʯʘʣʩʷ ʫʤʝʨʝʥʥʳʡ ʨʦʩʪ ʯʠʩʣʘ 
ʤʘʢʨʦʬʘʛʦʚ, ʘʢʪʠʚʥʦ ʬʘʛʦʮʠʪʠʨʫʶʱʠʭ, 
ʨʘʟʨʫʰʘʷ ʢʣʝʪʢʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʘʛʝʥʪʦʚ 
ʠʟ ʪʢʘʥʝʡ. ʂʦʣʠʯʝʩʪʚʦ ʤʝʛʘʢʘʨʠʦʮʠʪʦʚ 
ʙʳʣʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʤ, ʯʪʦ ʫʢʘ-
ʟʳʚʘʝʪ ʥʘ ʥʦʨʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʪʨʦʤʙʦʮʠ-
ʪʦʧʦʵʟʘ. ɾʠʨʦʚʘʷ ʪʢʘʥʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 
ʫʤʝʨʝʥʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 
ʫʚʝʣʠʯʝʥʠʝ ʤʘʢʨʦʬʘʛʦʚ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʪʠʣʠʟʘʮʠʠ ʙʦʣʴʰʦʛʦ 
ʢʦʣʠʯʝʩʪʚʘ ʧʦʚʨʝʞʜʝʥʥʳʭ ʢʣʝʪʦʢ ʢʨʦʚʠ, 
ʦʩʦʙʝʥʥʦ ʵʨʠʪʨʦʮʠʪʦʚ, ʘ ʪʘʢʞʝ ʩ ʙʦʨʴʙʦʡ 
ʩ ʧʘʪʦʛʝʥʘʤʠ. ʇʨʠ ʛʠʧʦʪʨʦʬʠʠ ʧʦʨʦʩʷʪ 

ʤʘʢʨʦʬʘʛʠ ʠ ʨʝʪʠʢʫʣʦʵʥʜʦʪʝʣʠʘʣʴʥʳʝ 
ʢʣʝʪʢʠ ʘʢʪʠʚʥʦ ʜʝʧʦʥʠʨʫʶʪ ʞʝʣʝʟʦ, ʜʝʣʘʷ 
ʝʛʦ ʥʝʜʦʩʪʫʧʥʳʤ ʜʣʷ ʧʨʦʮʝʩʩʦʚ ʵʨʠʪʨʦ-
ʧʦʵʟʘ, ʯʪʦ ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʚʨʦʞ-
ʜʝʥʥʦʡ ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʦʡ ʘʥʝʤʠʠ, ʢʦʛʜʘ 
ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ, ʥʘʧʨʠʤʝʨ, 
ʠʥʪʝʨʣʝʡʢʠʥ-6, ʧʦʜʘʚʣʷʶʪ ʤʦʙʠʣʠʟʘʮʠʶ 
ʞʝʣʝʟʘ ʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʛʝʤʦʧʦʵʪʠ-
ʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʝ-
ʟʫʣʴʪʘʪʘʤʠ ʨʘʙʦʪʳ Kagu M B et al. [4]. 
ʋ ʧʦʨʦʩʷʪ-ʛʠʧʦʪʨʦʬʠʢʦʚ, ʧʦʣʫʯʘʚ-

ʰʠʭ ʧʨʝʧʘʨʘʪ çʇʨʦʩʪʠʤʫʣè ʥʘ 7 ʩʫʪʢʠ, 
ʦʪʤʝʯʘʣʩʷ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʠʭʨʦʤʘʪʦ-
ʬʠʣʴʥʳʭ ʵʨʠʪʨʦʮʠʪʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʧʨʦ-
ʤʝʞʫʪʦʯʥʦʡ ʩʪʘʜʠʝʡ ʩʦʟʨʝʚʘʥʠʷ ʵʨʠʪʨʦ-
ʮʠʪʦʚ (ʨʠʩʫʥʦʢ 3, ɸ). ʈʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳ-
ʚʘʶʪ ʥʘ ʧʦʧʳʪʢʫ ʦʨʛʘʥʠʟʤʘ ʫʩʢʦʨʠʪʴ 
ʮʠʢʣ ʩʦʟʨʝʚʘʥʠʷ ʵʨʠʪʨʦʠʜʥʳʭ ʢʣʝʪʦʢ ʚ 
ʦʪʚʝʪ ʥʘ ʜʝʬʠʮʠʪ ʟʨʝʣʳʭ ʵʨʠʪʨʦʮʠʪʦʚ, 
ʯʪʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʣʫʯʝʥ-
ʥʳʤʠ Paulson R.F., Lei Shi, Dai-chen Wu. 
[5].  
ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʠ 
ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ (ʨʠʩʫʥʦʢ 
2, ɹ) ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʨʛʘʥʠʟʤʘ ʢ ʙʦʣʝʝ ʟʨʝ-
ʣʦʡ ʬʘʟʝ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ʇʨʠʩʫʪʩʪʚʠʝ 
ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʪʠʭ ʢʣʝʪʦʢ ʚ ʢʦʩʪ-
ʥʦʤ ʤʦʟʛʝ ʧʦʨʦʩʷʪ-ʛʠʧʦʪʨʦʬʠʢʦʚ, ʧʨʠʥʠ-
ʤʘʚʰʠʭ ʧʨʝʧʘʨʘʪ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳ-
ʩʦʢʦʤ ʫʨʦʚʥʝ ʤʠʝʣʦʧʦʵʟʘ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ 
ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʧʨʝʧʘʨʘʪʘ 
çʇʨʦʩʪʠʤʫʣè, ʢʦʪʦʨʳʡ ʘʢʪʠʚʠʨʫʝʪ ʢʣʝʪʢʠ
-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ʤʠʝʣʦʠʜʥʦʛʦ ʨʷʜʘ ʚ 
ʢʦʩʪʥʦʤ ʤʦʟʛʝ, ʩʧʦʩʦʙʩʪʚʫʷ ʠʭ ʧʨʦʣʠʬʝ-
ʨʘʮʠʠ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʝ [6].  
ʇʦʤʠʤʦ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʥʘʙʣʶʜʘʣʩʷ ʧʨʠʨʦʩʪ ʯʠʩ-
ʣʘ ʤʝʛʘʢʘʨʠʦʮʠʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʘʢʪʠʚʥʦʛʦ 
ʪʨʦʤʙʦʮʠʪʦʧʦʵʟʘ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʛʝʤʦʩʪʘ-
ʟʘ ʢʦʩʪʥʳʤ ʤʦʟʛʦʤ.  ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 
ʜʝʧʦʥʠʨʦʚʘʥʠʷ ʞʝʣʝʟʘ ʚ ʤʘʢʨʦʬʘʛʘʭ ʫ 
ʦʩʦʙʝʡ, ʧʨʠʥʠʤʘʚʰʠʭ ʧʨʝʧʘʨʘʪ, ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʝʪ ʦ ʥʦʨʤʘʣʠʟʘʮʠʠ ʩʠʥʪʝʟʘ ʛʝʤʦ-
ʛʣʦʙʠʥʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʳʰʝʦʧʠ-
ʩʘʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦ ʩʪʠʤʫʣʷʮʠʠ 
ʵʨʠʪʨʦʧʦʵʟʘ [7]. 
ʇʨʠ ʘʥʘʣʠʟʝ ʤʠʝʣʦʛʨʘʤʤʳ (ʪʘʙʣʠʮʘ 

1) ʩʦʦʪʥʦʰʝʥʠʝ ʣʝʡʢʦʮʠʪʦʚ ʢ ʵʨʠʪʨʦʮʠ-
ʪʘʤ ʫ ʧʦʨʦʩʷʪ-ʥʦʨʤʦʪʨʦʬʠʢʦʚ ʦʢʘʟʘʣʦʩʴ 
ʥʘ 1,4 ʨʘʟʘ (ʨ <0,05) ʚʳʰʝ, ʯʝʤ ʫ ʛʠʧʦʪʨʦ-
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ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʥʘʷ ʦʨʛʘ-
ʥʠʟʘʮʠʷ ʢʨʘʩʥʦʛʦ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʥʦʚʦ-

ʨʦʞʜʝʥʥʳʭ ʧʦʨʦʩʷʪ   
ɸ, ɹ ï ʇʦʨʦʩʷʪʘ-ʛʠʧʦʪʨʦʬʠʢʠ.  

ɺ ï ʇʦʨʦʩʷʪʘ-ʥʦʨʤʦʪʨʦʬʠʢʠ.  
1 ï ʘʜʠʧʦʮʠʪ, 2 ï ʤʠʝʣʦʙʣʘʩʪ, 3 ï ʧʨʦ-
ʤʠʝʣʦʮʠʪ, 4 ï ɻʨʠʪʨʦʙʣʘʩʪ, 5 ï ʤʘʢʨʦ-
ʬʘʛ, 6 - ʧʨʦʵʨʠʪʨʦʮʠʪ. ʆʢʨʘʩʢʘ ʘʟʫʨ-2-

ʵʦʟʠʥ, ɸ, ɹ ʭ100, ɺ ʭ40. 

ʬʠʢʦʚ. ʇʦʣʫʯʝʥʠʝ ʪʘʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ 
ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʜʝʬʠʮʠʪʦʤ 
ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʨʠ ʛʠʧʦʪʨʦʬʠʠ, 
ʚʩʣʝʜʩʪʚʠʝ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝ-
ʥʠʝ ʣʝʡʢʦʧʦʵʟʘ ʠ ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝ-
ʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʮʠ-
ʪʦʣʦʛʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʦʧʠʩʘʥ-
ʥʳʤʠ ʚʳʰʝ.  ɹʦʣʝʝ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ 
ʠʥʜʝʢʩ ʩʦʟʨʝʚʘʥʠʷ ʵʨʠʪʨʦʢʘʨʠʦʮʠʪʦʚ ʦʪ-
ʤʝʯʘʣʩʷ ʫ ʧʦʨʦʩʷʪ-ʛʠʧʦʪʨʦʬʠʢʦʚ, ʪʘʢ ʘʥʘ-
ʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʝ 
ʛʝʤʦʛʣʦʙʠʥʠʟʠʨʦʚʘʥʥʳʭ ʵʨʠʪʨʦʢʘʨʠʦʮʠ-
ʪʦʚ ʢʦ ʚʩʝʤ ʢʣʝʪʢʘʤ ʵʨʠʪʨʦʠʜʥʦʛʦ ʨʷʜʘ ʫ 
ʧʦʨʦʩʷʪ ʛʠʧʦʪʨʦʬʠʢʦʚ ʙʳʣ ʚʳʰʝ ʥʘ 
21,3% (ʨ <0,05), ʯʝʤ ʫ ʧʦʨʦʩʷʪ ʥʦʨʤʦʪʨʦ-
ʬʠʢʦʚ.   ʆʧʠʨʘʷʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ 
ʇʦʧʦʚʘ ɺ.ʉ. ʠ ʉʘʤʙʫʨʦʚʘ ʅ.ɺ. ʤʦʞʥʦ 
ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦʣʫʯʝʥʠʝ ʪʘʢʠʭ ʟʥʘ-
ʯʝʥʠʡ ʩʚʷʟʘʥʦ ʩ ʘʜʘʧʪʠʚʥʦʡ ʛʠʧʦʢʩʝʤʠʝʡ, 
ʧʨʠ ʢʦʪʦʨʦʡ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʦʛʦ ʩʪʨʝ-
ʤʠʪʩʷ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʩʥʠʞʝʥʥʳʡ ʫʨʦ-

ʚʝʥʴ ʢʠʩʣʦʨʦʜʘ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠ-
ʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ [6].  
ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʥʦʨʤʦʪʨʦʬʠʢʘʤʠ ʠ 

ʛʠʧʦʪʨʦʬʠʢʘʤʠ ʧʦ ʢʦʩʪʥʦʤʦʟʛʦʚʦʤʫ ʠʥ-
ʜʝʢʩʫ ʥʝʡʪʨʦʬʠʣʦʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳ, ʯʪʦ 
ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ 
ʨʝʘʢʮʠʝʡ ʥʘ ʩʪʨʝʩʩ ʠʣʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ 
ʧʨʦʮʝʩʩʳ. ɸʥʘʣʠʟ ʤʠʝʣʦʛʨʘʤʤʳ (ʪʘʙʣʠʮʘ 
2) ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʧʦʨʦʩʷ-
ʪʘʤ ï ʛʠʧʦʪʨʦʬʠʢʘʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʝʧʘ-
ʨʘʪʘ çʇʨʦʩʪʠʤʫʣè ʥʘ 7 ʩʫʪʢʠ ʣʝʡʢʦ-
ʵʨʠʪʨʦʙʣʘʩʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ ʫ ʞʠʚʦʪ-
ʥʳʭ ʦʢʘʟʘʣʦʩʴ ʥʠʞʝ ʥʦʨʤʳ ʚ 1,4 ʨʘʟʘ (ʨ 
<0,05), ʦʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 
ʥʘʙʣʶʜʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ 
ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʝʨʚʳʤ 
ʜʥʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ.  ʕʪʦ ʤʦʞʝʪ, ʫʢʘʟʳʚʘ-
ʝʪ ʥʘ ʧʨʠʦʨʠʪʝʪʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʨʠʪʨʦ-
ʮʠʪʦʚ ʚ ʦʪʚʝʪ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʘ 
çʇʨʦʩʪʠʤʫʣè, ʪʘʢ ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʚʳʥʫʞ-
ʜʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝ-
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ʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ ʚ ʦʪʚʝʪ ʥʘ ʜʝʬʠʮʠʪ ʢʠʩ-
ʣʦʨʦʜʘ ʚ ʦʨʛʘʥʠʟʤʝ [8-10].  ʇʦ ʜʘʥʥʳʤ 
ʈʫʢʘʚʠʰʥʠʢʦʚʦʡ ʉ.ɸ. ʠ ʜʨ., ʀʉʕ ʜʣʷ ʩʚʠ-
ʥʝʡ ʚʘʨʴʠʨʫʝʪ ʦʪ 0,8 ʜʦ 0,9. ʋ ʧʦʨʦʩʷʪ-
ʛʠʧʦʪʨʦʬʠʢʦʚ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʦʢʘʟʘʣ-
ʩʷ ʚʳʰʝ ʫʢʘʟʘʥʥʳʭ ʛʨʘʥʠʮ, ʯʪʦ ʤʦʞʝʪ 
ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʧʦʪʝʨʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʣʝ-
ʪʦʢ ʵʨʠʪʨʦʠʜʥʦʛʦ ʨʷʜʘ ʢ ʥʦʨʤʘʣʴʥʦʤʫ 
ʩʦʟʨʝʚʘʥʠʶ ʧʨʠ ʩʦʩʪʦʷʥʠʠ ʚʨʦʞʜʝʥʥʦʡ 
ʘʥʝʤʠʠ [11].  
ʂʦʩʪʥʦʤʦʟʛʦʚʦʡ ʠʥʜʝʢʩ ʥʝʡʪʨʦʬʠʣʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʘʢʪʠʚʥʦʩʪʴ ʤʠʝʣʦʧʦ-
ʵʟʘ, ʫ ʧʦʨʦʩʷʪ-ʛʠʧʦʪʨʦʬʠʢʦʚ ʧʦʩʣʝ ʧʨʠ-
ʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ çʇʨʦʩʪʠʤʫʣè ʙʳʣ 
ʚʳʰʝ ʥʘ 8,8%, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʨʦʩʷʪʘʤʠ-

ʥʦʨʤʦʪʨʦʬʠʢʘʤʠ. ʅʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ 
ʧʨʝʧʘʨʘʪʘ çʇʨʦʩʪʠʤʫʣè, ʠʤʝʶʱʝʛʦ ʚ ʩʚʦ-
ʝʤ ʩʦʩʪʘʚʝ ʨʝʢʦʤʙʠʥʘʥʪʥʳʡ ʮʠʪʦʢʠʥ I 
ʪʠʧʘ ʠ ʚʠʪʘʤʠʥʳ ɸ, ɽ ʠ ʉ, ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʫʩʠʣʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ ʤʦʣʦʜʳʭ ʬʦʨʤ 
ʛʨʘʥʫʣʦʮʠʪʦʚ ʚ ʦʪʚʝʪ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝ-
ʧʘʨʘʪʘ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʂʘʟʶʯʠʥʘ ʄ.ɺ. ʠ ɹʫʣʛʘʢʦʚʘ ʆ.ʉ. 
[12, 13]. ʈʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʠʤʤʫʥʦʢʦʤʧʝ-
ʪʝʥʪʥʳʭ ʢʣʝʪʦʢ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ 
ʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʘʢʪʠʚʘʮʠʠ ʠʤʤʫʥʥʦʡ ʩʠ-
ʩʪʝʤʳ. ʉʪʦʠʪʴ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʭʦʜʝ ʘʥʘ-
ʣʠʟʘ ʮʠʪʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʢʦʩʪʥʦʛʦ 
ʤʦʟʛʘ ʦʪʤʝʯʘʣʦʩʴ ʥʘʣʠʯʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 
ʢʦʣʠʯʝʩʪʚʘ ʞʝʣʝʟʘ ʚ ʦʙʨʘʟʮʘʭ. ʋ ʥʦʚʦ-

ʈʠʩʫʥʦʢ 2 ï ʉʪʨʫʢʪʫʨʥʘʷ ʦʨʛʘ-
ʥʠʟʘʮʠʷ ʢʨʘʩʥʦʛʦ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʧʦʨʦ-

ʩʷʪ ʥʘ 7 ʩʫʪʢʠ. 
  ɸ, ɹ ï ʇʦʨʦʩʷʪʘ-ʛʠʧʦʪʨʦʬʠʢʠ. 

ɺ ï ʇʦʨʦʩʷʪʘ-ʥʦʨʤʦʪʨʦʬʠʢʠ. 1 ï ʧʦʣʠ-
ʭʨʦʤʘʪʦʬʠʣʴʥʳʡʮ ʵʨʠʪʨʦʮʠʪ, 2 ï ʤʝ-
ʛʘʢʘʨʠʦʮʠʪ, 3 ï ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʡ 
ʥʝʡʪʨʦʬʠʣ, 4 ï ʧʘʣʦʯʢʦʷʜʝʨʥʳʡ 

ʥʝʡʪʨʦʬʠʣ. ʆʢʨʘʩʢʘ ʘʟʫʨ-2-ʵʦʟʠʥ, ɸ, ɹ 
ï ʭ100, ɺ - ʭ40. 

ʨʦʞʜʝʥʥʳʭ ʧʦʨʦʩʷʪ-ʛʠʧʦʪʨʦʬʠʢʦʚ ʞʝʣʝ-
ʟʦ ʤʦʞʝʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʤʘʢʨʦʬʘʛʘʭ ʠ 
ʨʝʪʠʢʫʣʦʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ, ʦʩʪʘʚʘ-
ʷʩʴ ʥʝʜʦʩʪʫʧʥʳʤ ʜʣʷ ʧʨʦʮʝʩʩʦʚ ʵʨʠʪʨʦ-
ʧʦʵʟʘ, ʯʪʦ ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʚʨʦʞ-
ʜʝʥʥʦʡ ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʦʡ ʘʥʝʤʠʠ, ʢʦʛʜʘ 
ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ, ʥʘʧʨʠʤʝʨ, 
ʠʥʪʝʨʣʝʡʢʠʥ-6, ʧʦʜʘʚʣʷʶʪ ʤʦʙʠʣʠʟʘʮʠʶ 
ʞʝʣʝʟʘ ʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʛʝʤʦʧʦʵʪʠ-
ʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ [14ï16]. 

ʋ ʦʩʦʙʝʡ, ʧʨʠʥʠʤʘʚʰʠʭ çʇʨʦʩʪʠʤʫʣè 
ʦʪʩʫʪʩʪʚʫʝʪ ʚʠʟʫʘʣʠʟʘʮʠʷ ʞʝʣʝʟʘ. ʇʦ-
ʩʢʦʣʴʢʫ ʦʥʦ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʢʦʤ-
ʧʦʥʝʥʪʦʤ ʜʣʷ ʩʠʥʪʝʟʘ ʛʝʤʦʛʣʦʙʠʥʘ, ʤʦʞ-
ʥʦ ʛʦʚʦʨʠʪʴ ʦ ʥʦʨʤʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʦ-
ʮʝʩʩʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʳʰʝʦʧʠʩʘʥ-
ʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦ ʩʪʠʤʫʣʷʮʠʠ ʧʨʝʧʘ-
ʨʘʪʦʤ ʵʨʠʪʨʦʧʦʵʟʘ [17]. 
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ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʤʠʝʣʦʛʨʘʤʤʳ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʧʦʨʦʩʷʪ ʧʝʨʠʥʘʪʘʣʴʥʦʡ 
ʛʠʧʦʪʨʦʬʠʝʡ 

ʇʦʢʘʟʘʪʝʣʠ ʅʦʨʤʦʪʨʦʬʠʢʠ ɻʠʧʦʪʨʦʬʠʢʠ 

ʃ/ʕ 0,85 Ñ 0,04 0,35 Ñ 0,02* 

ʂʀʅ 1,15 Ñ 0,07 1,28 Ñ 0,09 

ʀʉʕ 0,75 Ñ 0,05 0,91 Ñ 0,02* 

ʇʨʠʤʝʯʘʥʠʷ: *ʨ <0,05ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʫʧʧʝ ʥʦʨʤʦʪʨʦʬʠʢʦʚ. 

ʊʘʙʣʠʮʘ 2   ï ʇʦʢʘʟʘʪʝʣʠ ʤʠʝʣʦʛʨʘʤʤʳ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ 
çʇʨʦʩʪʠʤʫʣè ʧʦʨʦʩʷʪʘʤ ʛʠʧʦʪʨʦʬʠʢʘʤ 

ʇʦʢʘʟʘʪʝʣʠ 1 ʛʨʫʧʧʘ 2 ʛʨʫʧʧʘ 

ʃ/ʕ 0,97Ñ0,05 0,40Ñ0,02* 

ʂʀʅ 1,24Ñ0,06 1,35Ñ0,08 

ʀʉʕ 0,83Ñ0,04 0,99Ñ0,01* 

ʇʨʠʤʝʯʘʥʠʷ: *ʨ <0,05 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ   1 ʛʨʫʧʧʝ. 

ɺʓɺʆɼʓ / CONCLUSION 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʧʦʨʦʩʷʪ 
ʩ ʛʠʧʦʪʨʦʬʠʝʡ ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʩʣʦʞʥʳʭ 
ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʥʘʧʨʘʚʣʝʥ-
ʥʳʭ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 
ʢʣʝʪʦʢ ʢʨʦʚʠ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʠʥʘʪʘʣʴʥʦʡ 
ʛʠʧʦʪʨʦʬʠʠ. ɼʚʫʢʨʘʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝ-
ʧʘʨʘʪʘ çʇʨʦʩʪʠʤʫʣè ʧʦʨʦʩʷʪʘʤ ʩ ʧʝʨʠʥʘ-
ʪʘʣʴʥʦʡ ʛʠʧʦʪʨʦʬʠʝʡ ʜʦʟʝ 0,1 ʤʣ/ʢʛ ʤʘʩ-
ʩʳ ʪʝʣʘ ʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡ-
ʩʪʚʠʝ ʥʘ ʵʨʠʪʨʦʠʜʥʳʡ ʠ ʤʠʝʣʦʠʜʥʳʡ 
ʨʦʩʪʢʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʫʣʫʯʰʝʥʠʝ ʢʨʦʚʝ-
ʪʚʦʨʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʝʧʘʨʘʪ ʵʬʬʝʢʪʠʚʝʥ 
ʢʘʢ ʩʨʝʜʩʪʚʦ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʥʘʨʫʰʝʥʠʡ 
ʢʨʦʚʝʪʚʦʨʝʥʠʷ ʫ ʛʠʧʦʪʨʦʬʠʯʝʩʢʠʭ ʞʠʚʦʪ-
ʥʳʭ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʥʝʟʘʤʝʥʠʤʳʤ ʠʥʩʪʨʫ-
ʤʝʥʪʦʤ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʝ. 
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ABSTRACT 

The article presents the results of studies 
evaluating the effect of the drug "Prostimul" 
on bone marrow hematopoiesis of piglets 
with perinatal hypotrophy. The experiment 
was conducted in a large pig farm, where 
newborn hypotrophic piglets were twice 
administered the drug "Prostimul" at a dose 
of 0.1 ml / kg of body weight on the 1st and 
3rd days of life and changes in the bone 
marrow were evaluated. Background exami-
nation of the bone marrow in hypotrophic 
piglets showed the presence of erythroblasts 
and proerythrocytes and an increase in im-
mature myeloid cells, which are an indicator 
of the initial stage of the inflammatory pro-
cess. When analyzing the myelogram, the 
ratio of leukocytes to erythrocytes in normo-
trophic piglets turned out to be 1.4 times (p 
<0.05) higher than in hypotrophics, and the 
index of erythrocaryocyte maturation in hy-
potrophic piglets was 21.3% higher (p 
<0.05) than in normotrophic piglets. After 
using the drug "Prostimul", hypotrophic 
piglets on day 7 showed an increase in the 
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number of polychromatophilic erythrocytes, 
a significant increase in the number of rod-
shaped and segmented neutrophils. The bone 
marrow index of neutrophils characterizing 
the activity of myelopoiesis in hypotrophic 
piglets after the use of the drug 
"Prostimul"was 8.8% higher than in normo-
trophic piglets. Two-time administration of 
the drug "Prostimul"to piglets with perinatal 
hypotrophy at a dose of 0.1 ml / kg of body 
weight had a positive effect on erythroid and 
myeloid sprouts, stimulating erythropoiesis 
and myelopoiesis. These changes indicate a 
positive effect of the drug on the compensa-
tory mechanisms of hematopoiesis, which 
leads to an improvement in the overall health 
of piglets and a reduction in the risk of infec-
tions. 
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ʥʳʝ ʛʨʠʙʢʦʚʳʝ ʠʥʬʝʢʮʠʠ ï ʜʝʨʤʘʪʦʬʠʪʦʟʳ. ʈʳʥʦʢ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘ-
ʪʦʚ ʜʣʷ ʣʝʯʝʥʠʷ ʞʠʚʦʪʥʳʭ ʧʨʠ ʜʝʨʤʘʪʦʬʠʪʦʟʘʭ ʧʨʝʜʩʪʘʚʣʝʥ ʰʠʨʦʢʠʤ ʩʧʝʢ-
ʪʨʦʤ ʘʥʪʠʤʠʢʦʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʦʜʥʘʢʦ ʩʭʝʤʳ ʣʝʯʝʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʠʤʝʶʱʠʭʩʷ ʧʨʝʧʘʨʘʪʦʚ ʯʘʩʪʦ ʩʪʘʥʦʚʷʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʫ ʜʝʨ-
ʤʘʪʦʬʠʪʦʚ, ʠʥʬʠʮʠʨʫʶʱʠʭ ʢʦʞʥʳʝ ʧʦʢʨʦʚʳ, ʚʦʟʥʠʢʘʝʪ ʢ ʥʠʤ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ. ɺʤʝʩʪʝ ʩ 
ʪʝʤ, ʦʪʜʝʣʴʥʳʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʦʨʛʘʥʠʟʤ ʩ ʢʦʨʤʦʤ 
ʠʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʞʥʳʭ ʦʙʨʘʙʦʪʦʢ ʤʦʛʫʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʬʠʟʠʦʣʦ-
ʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʠʭ ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʬʫʥʢʮʠʶ. ɺ ʨʘʙʦʪʝ 
ʧʨʠʚʝʜʝʥʘ ʦʮʝʥʢʘ ʵʤʙʨʠʦʪʦʢʩʠʯʝʩʢʦʛʦ ʠ ʪʝʨʘʪʦʛʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʚ 
ʘʥʪʝʥʘʪʘʣʴʥʦʤ ʠ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʘʭ ʨʘʟʚʠʪʠʷ ʧʦʪʦʤʩʪʚʘ ʙʝʣʳʭ ʢʨʳʩ ʧʨʠ ʥʘʨʫʞ-
ʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʪʠʤʠʢʦʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʧʨʦʪʠʚ ʜʝʨʤʘʪʦʬʠ-
ʪʦʟʦʚ ʞʠʚʦʪʥʳʭ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʌʫʥʛʠʢʦʨè. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʝʧʘʨʘʪ ʚ ʤʠʥʠʤʘʣʴʥʦʡ 
(1500 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ) ʠ ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ (15000 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ) ʜʦʟʘʭ ʧʨʠ ʥʘʢʦʞʥʦʤ 
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ʥʘʥʝʩʝʥʠʠ ʩʘʤʢʘʤ ʙʝʣʳʭ ʢʨʳʩ ʩ 1-ʛʦ ʧʦ 19-ʝ ʩʫʪʢʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʥʝ ʦʢʘʟʳʚʘʣ ʥʝʙʣʘʛʦ-
ʧʨʠʷʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʵʤʙʨʠʦʥʦʚ ʠ ʧʣʦʜʦʚ. ɼʦʩʪʦʚʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦ ʧʘʨʘ-
ʤʝʪʨʘʤ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʪʦʤʩʪʚʘ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ 
ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʧʘʨʘʪ çʌʫʥʛʠʢʦʨè ɻʤʙʨʠʦʪʦʢʩʠʯʝʩʢʠʤ ʠ ʪʝʨʘ-
ʪʦʛʝʥʥʳʤ ʜʝʡʩʪʚʠʝʤ ʥʝ ʦʙʣʘʜʘʝʪ.  

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ɺ ʩʚʷʟʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʤ ʫʱʝʨʙʦʤ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʤʫ ʩʝʢʪʦ-
ʨʫ ʧʨʦʙʣʝʤʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʛʨʠʙʢʦʚʳʭ 
ʠʥʬʝʢʮʠʡ (ʜʝʨʤʘʪʦʬʠʪʦʟʦʚ), ʚʳʟʳʚʘʝʤʳʭ 
ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʛʨʠʙʘʤʠ ʨʦʜʦʚ Mi-
crosporum spp. ʠ Trichophyton spp. ʧʨʠʦʙ-
ʨʝʪʘʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. ɿʘʙʦʣʝʚʘʥʠʶ 
ʧʦʜʚʝʨʞʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʚʠʜʳ ʞʠ-
ʚʦʪʥʳʭ. ɹʦʣʝʝʪ ʠ ʯʝʣʦʚʝʢ. ʐʠʨʦʢʦ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʳ ʜʝʨʤʘʪʦʬʠʪʦʟʳ ʠ ʩʨʝʜʠ ʤʝʣ-
ʢʠʭ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ. ʏʘʱʝ ʚʩʝʛʦ 
ʟʘʨʘʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʥʝʧʦʩʨʝʜ-
ʩʪʚʝʥʥʦʤ ʢʦʥʪʘʢʪʝ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʩʦ 
ʟʜʦʨʦʚʳʤʠ, ʨʝʞʝ ï ʯʝʨʝʟ ʧʨʝʜʤʝʪʳ ʫʭʦʜʘ. 
ɺʦʟʙʫʜʠʪʝʣʠ ʫʩʪʦʡʯʠʚʳ ʢ ʚʦʟʜʝʡʩʪʚʠʶ 
ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉʧʦʨʳ ʜʝʨ-
ʤʘʪʦʬʠʪʦʚ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʚʳʞʠʚʘʝ-
ʤʦʩʪʴʶ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝ-
ʥʠʶ ʟʘʙʦʣʝʚʘʥʠʷ ʩʨʝʜʠ ʞʠʚʦʪʥʳʭ [1, 2]. 
ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ 
ʧʨʠ ʜʝʨʤʘʪʦʬʠʪʦʟʘʭ ʩʢʣʘʜʳʚʘʶʪʩʷ ʦʪ 
ʧʦʪʝʨʠ ʪʦʚʘʨʥʦʡ ʮʝʥʥʦʩʪʠ ʢʦʞʝʚʝʥʥʦʛʦ 
ʩʳʨʴʷ, ʩʥʠʞʝʥʠʷ ʧʨʠʨʦʩʪʘ ʤʦʣʦʜʥʷʢʘ ʠ 
ʫʜʦʝʚ ʫ ʢʦʨʦʚ, ʟʘʪʨʘʪ ʥʘ ʣʝʯʝʙʥʳʝ ʠ ʧʨʦ-
ʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ. ʄʝʞʜʫ ʪʝʤ 
ʦʧʨʝʜʝʣʝʥʥʦʝ ʙʝʩʧʦʢʦʡʩʪʚʦ ʚʳʟʳʚʘʝʪ ʠ 
ʙʝʩʩʠʤʧʪʦʤʥʦʝ ʤʠʢʦʥʦʩʠʪʝʣʴʩʪʚʦ, ʢʦʪʦ-
ʨʦʝ ʧʦ ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ ʤʦʞʝʪ ʩʦʩʪʘʚ-
ʣʷʪʴ ʦʪ 34,8 % ʜʦ 80,4 % [3]. ɺ ʧʦʩʣʝʜʥʝʝ 
ʚʨʝʤʷ ʚʦʟʨʘʩʪʘʝʪ ʧʨʦʙʣʝʤʘ ʨʝʟʠʩʪʝʥʪʥʦ-
ʩʪʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ ʢ ʧʨʦʪʠʚʦ-
ʛʨʠʙʢʦʚʳʤ ʩʨʝʜʩʪʚʘʤ, ʧʦʵʪʦʤʫ ʚʥʝʜʨʝʥʠʝ 
ʚ ʚʝʪʝʨʠʥʘʨʥʫʶ ʧʨʘʢʪʠʢʫ ʥʦʚʳʭ ʠ ʵʬʬʝʢ-
ʪʠʚʥʳʭ ʘʥʪʠʤʠʢʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ 
ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ.  
ʈʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʪʠ-

ʤʠʢʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ʥʘ ʦʩʥʦʚʝ ʵʬʠʨ-
ʥʳʭ ʤʘʩʝʣ ʧʦʜ ʨʘʙʦʯʠʤ ʥʘʟʚʘʥʠʝʤ 
çʌʫʥʛʠʢʦʨè, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʪʝʨʘ-
ʧʠʠ ʜʝʨʤʘʪʦʬʠʪʦʟʦʚ ʫ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʠ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ. ɺ ʢʘʯʝ-
ʩʪʚʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠʩʧʦʣʴʟʦ-
ʚʘʥʳ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʩʧʦʩʦʙ-
ʩʪʚʫʶʱʠʝ ʪʨʘʥʩʜʝʨʤʘʣʴʥʦʤʫ ʧʝʨʝʥʦʩʫ 
ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʠ ʦʢʘʟʳʚʘʶʱʠʝ 

ʩʤʷʛʯʘʶʱʝʝ ʠ ʜʝʨʤʘʪʦʧʨʦʪʝʢʪʦʨʥʦʝ ʜʝʡ-
ʩʪʚʠʝ. 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʦʚʳʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ 

ʩʨʝʜʩʪʚʘ ʜʦʣʞʥʳ ʙʳʪʴ ʙʝʟʦʧʘʩʥʳʤʠ ʥʝ 
ʪʦʣʴʢʦ ʜʣʷ ʩʘʤʠʭ ʞʠʚʦʪʥʳʭ, ʥʦ ʠ ʚ ʦʪʥʦ-
ʰʝʥʠʠ ʠʭ ʧʦʪʦʤʩʪʚʘ [4, 5]. ɺ ʩʚʷʟʠ ʩ ʚʦʟ-
ʤʦʞʥʳʤ ʨʘʟʚʠʪʠʝʤ ʧʦʨʘʞʝʥʠʷ ʧʣʦʜʘ ʧʨʠ 
ʚʚʝʜʝʥʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʞʠʚʦʪ-
ʥʳʤ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʦʮʝʥʢʘ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʷʚ-
ʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. ʊʘʢ ʢʘʢ ʥʝʢʦʪʦʨʳʝ 
ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʤʦʛʫʪ ʦʢʘʟʳ-
ʚʘʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟ-
ʚʠʚʘʶʱʠʡʩʷ ʧʣʦʜ ʠ ʧʦʪʦʤʩʪʚʦ, ʪʦ ʩ ʮʝ-
ʣʴʶ ʠʩʢʣʶʯʝʥʠʷ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʚʨʦʞʜʝʥ-
ʥʳʭ ʧʦʨʦʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʠʭ 
ʚʦʟʤʦʞʥʦʝ ʵʤʙʨʠʦʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ, 
ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʠʭ ʜʦ-
ʢʣʠʥʠʯʝʩʢʦʡ ʦʮʝʥʢʠ [6-9].  
ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫ-

ʯʝʥʠʝ ʵʤʙʨʠʦʪʦʢʩʠʯʝʩʢʦʛʦ ʠ ʪʝʨʘʪʦʛʝʥʥʦ-
ʛʦ ʜʝʡʩʪʚʠʷ ʥʦʚʦʛʦ ʘʥʪʠʤʠʢʦʪʠʯʝʩʢʦʛʦ 
ʧʨʝʧʘʨʘʪʘ çʌʫʥʛʠʢʦʨè.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʣʠʥʠʯʝ-

ʩʢʠ ʟʜʦʨʦʚʳʭ ʘʫʪʙʨʝʜʥʳʭ ʙʝʣʳʭ ʢʨʳʩʘʭ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʈʫʢʦʚʦʜʩʪʚʦʤ ʧʦ ʧʨʦʚʝ-
ʜʝʥʠʶ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʝ-
ʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. ʏʘʩʪʴ ʧʝʨʚʘʷè ʠ 
çʈʫʢʦʚʦʜʩʪʚʦʤ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ 
(ʜʦʢʣʠʥʠʯʝʩʢʦʤʫ) ʠʟʫʯʝʥʠʶ ʥʦʚʳʭ ʬʘʨ-
ʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚè [10, 11]. ʉʪʘ-
ʜʠʶ ʧʦʣʦʚʦʛʦ ʮʠʢʣʘ ʫ ʩʘʤʦʢ ʫʩʪʘʥʘʚʣʠʚʘ-
ʣʠ ʧʦ ʩʦʩʪʦʷʥʠʶ ʵʧʠʪʝʣʠʷ ʚ ʚʘʛʠʥʘʣʴʥʳʭ 
ʤʘʟʢʘʭ. ɿʘʪʝʤ ʢ ʩʘʤʮʘʤ ʧʦʜʩʘʞʠʚʘʣʠ ʩʘ-
ʤʦʢ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʣʦʚʦʡ ʦʭʦʪʳ (ʜʚʝ ʩʘʤ-
ʢʠ ʥʘ ʦʜʥʦʛʦ ʩʘʤʮʘ). ɼʝʥʴ ʦʙʥʘʨʫʞʝʥʠʷ 
ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʚ ʚʘʛʠʥʘʣʴʥʦʤ ʤʘʟʢʝ ʩʯʠ-
ʪʘʣʠ ʧʝʨʚʳʤ ʜʥʝʤ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʩʬʦʨʤʠʨʦʚʘʣʠ 3 ʛʨʫʧʧʳ ʦʧʣʦʜʦ-
ʪʚʦʨʝʥʥʳʭ ʩʘʤʦʢ ʙʝʣʳʭ ʢʨʳʩ ʧʦ 20 ʛʦʣʦʚ 
ʚ ʢʘʞʜʦʡ.   
ʉ 1 ʧʦ 19 ʩʫʪʢʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʞʠʚʦʪ-

ʥʳʤ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 
ʚʳʩʪʨʠʞʝʥʥʳʡ ʫʯʘʩʪʦʢ ʢʦʞʠ ʨʘʟʤʝʨʦʤ 
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3x3 ʩʤ ʥʘʥʦʩʠʣʠ ʧʨʝʧʘʨʘʪ ʚ ʤʠʥʠʤʘʣʴʥʦʡ 
(1500 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ ï ʛʨʫʧʧʘ ʦʧʳʪ 1) ʠ 
ʤʘʢʩʠʤʘʣʴʥʦʡ (15000 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ ï 
ʛʨʫʧʧʘ ʦʧʳʪ 2) ʜʦʟʘʭ. ʂʨʳʩʘʤ ʢʦʥʪʨʦʣʴ-
ʥʦʡ ʛʨʫʧʧʳ ʥʘ ʢʦʞʫ ʥʘʥʦʩʠʣʠ ʜʠʩʪʠʣʣʠ-
ʨʦʚʘʥʥʫʶ ʚʦʜʫ. ʂʣʠʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ ʞʠ-
ʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʠ ʝʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ 
ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʤʘʩʩʫ ʪʝʣʘ 
ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʥʘ 1, 5, 10, 15 ʠ 20 ʩʫʪʢʠ.  
ʇʦ 10 ʩʘʤʦʢ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʥʘ 20-

ʝ ʩʫʪʢʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʦʜʚʝʨʛʘʣʠ ʵʚʪʘʥʘ-
ʟʠʠ, ʦʮʝʥʠʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ, ʤʘʩʩʫ ʠ ʢʨʘ-
ʥʠʦʢʘʫʜʘʣʴʥʳʡ ʨʘʟʤʝʨ ʧʣʦʜʦʚ. ʇʣʦʜʳ 
ʦʩʤʘʪʨʠʚʘʣʠ ʥʘ ʥʘʣʠʯʠʝ ʚʥʝʰʥʠʭ ʘʥʦʤʘ-
ʣʠʡ ʨʘʟʚʠʪʠʷ, ʧʦʜʩʯʠʪʳʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ 
ʤʝʩʪ ʠʤʧʣʘʥʪʘʮʠʠ ʠ ʞʝʣʪʳʭ ʪʝʣ, ʚʳʯʠʩ-
ʣʷʣʠ ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʫʶ, ʧʦʩʪʠʤ-
ʧʣʘʥʪʘʮʠʦʥʥʫʶ ʛʠʙʝʣʴ ʵʤʙʨʠʦʥʦʚ ʠ ʦʙ-
ʱʫʶ ʵʤʙʨʠʦʥʘʣʴʥʫʶ ʩʤʝʨʪʥʦʩʪʴ. ʇʦ ʤʝ-
ʪʦʜʫ Dawson A. B. ʠʩʩʣʝʜʦʚʘʣʠ ʩʦʩʪʦʷʥʠʝ 
ʩʢʝʣʝʪʘ [12]. ʇʦ ʤʝʪʦʜʫ    Wilson J. G. 
ʦʧʨʝʜʝʣʷʣʠ ʥʘʣʠʯʠʝ ʚʥʫʪʨʝʥʥʠʭ ʘʥʦʤʘ-
ʣʠʡ ʨʘʟʚʠʪʠʷ [13].  ɺʪʦʨʫʶ ʧʦʣʦʚʠʥʫ ʩʘ-
ʤʦʢ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʩʣʝʜʠʪʴ ʨʘʟʚʠʪʠʝ 
ʧʦʪʦʤʩʪʚʘ, ʦʩʪʘʚʣʷʣʠ ʜʦ ʨʦʜʦʚ. ʆʮʝʥʢʫ 
ʩʝʥʩʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʳʭ ʨʝʬʣʝʢʩʦʚ ʥʦʚʦ-
ʨʦʞʜʝʥʥʳʭ ʢʨʳʩʷʪ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ 
ʪʝʩʪʦʚ: çʦʪʨʠʮʘʪʝʣʴʥʳʡ ʛʝʦʪʘʢʩʠʩè, 
çʧʝʨʝʚʦʨʘʯʠʚʘʥʠʝ ʥʘ ʧʣʦʩʢʦʩʪʠè, 
çʤʳʰʝʯʥʘʷ ʩʠʣʘè, çʠʟʙʝʛʘʥʠʝ ʦʙʨʳʚʘè. 
ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ 

ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ Microsoft Office Excel. ʉʪʘ-
ʪʠʩʪʠʯʝʩʢʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʥʠʮʳ 
ʦʧʨʝʜʝʣʷʣʠ ʧʦ t-ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ ʩ 
ʧʦʧʨʘʚʢʦʡ ɹʦʥʬʝʨʨʦʥʠ. ɼʦʩʪʦʚʝʨʥʳʤʠ 
ʩʯʠʪʘʣʠ ʨʘʟʣʠʯʠʷ ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʦʢʘʟʘ-
ʪʝʣʝʡ ʧʨʠ 95 % ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦ-
ʩʪʠ (p Ò 0,05).  
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ɻʠʙʝʣʠ ʠ ʩʠʤʧʪʦʤʦʚ ʠʥʪʦʢʩʠʢʘʮʠʠ ʫ 

ʢʨʳʩ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʥʝ 
ʦʪʤʝʯʘʣʠ. ɼʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʜʠʥʘ-
ʤʠʢʝ ʧʨʠʨʦʩʪʘ ʤʘʩʩʳ ʪʝʣʘ ʫʩʪʘʥʦʚʣʝʥʦ ʥʝ 
ʙʳʣʦ. ʊʘʢ, ʧʨʠʨʦʩʪ ʤʘʩʩʳ ʪʝʣʘ ʫ ʞʠʚʦʪ-
ʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʢ 20 ʩʫʪʢʘʤ ʙʝ-
ʨʝʤʝʥʥʦʩʪʠ ʩʦʩʪʘʚʠʣ 85,3 ʛ, ʘ ʚ ʦʧʳʪʥʳʭ 
ʛʨʫʧʧʘʭ 82,8 ʛ ʠ 80,9 ʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ 
ʠʩʧʳʪʫʝʤʳʡ ʧʨʝʧʘʨʘʪ ʥʝ ʦʢʘʟʳʚʘʝʪ ʪʦʢ-

ʩʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥ-
ʥʦʩʪʠ (ʪʘʙʣʠʮʘ 1). 
ʂʦʣʠʯʝʩʪʚʦ, ʤʘʩʩʘ ʠ ʢʨʘʥʠʦʢʘʫʜʘʣʴ-

ʥʳʡ ʨʘʟʤʝʨ ʧʣʦʜʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧ-
ʧʘʭ ʥʝ ʠʤʝʣʠ ʟʥʘʯʠʤʳʭ ʦʪʣʠʯʠʡ ʦʪ ʞʠ-
ʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ɺʩʝ ʢʨʳʩʷʪʘ 
ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʥʝ ʠʤʝʣʠ 
ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʥʦʨʤʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫ-
ʝʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʪʝʨʘʪʦʛʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ 
ʫ ʧʨʝʧʘʨʘʪʘ. ʇʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʘʷ ʛʠ-
ʙʝʣʴ ʵʤʙʨʠʦʥʦʚ ʚ ʛʨʫʧʧʘʭ ʦʧʳʪ 1 ʠ ʦʧʳʪ 
2 ʩʦʩʪʘʚʠʣʘ 3,57 % ʠ 3,77 %, ʪʦʛʜʘ ʢʘʢ ʚ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 
ʠʤʝʣ ʟʥʘʯʝʥʠʝ 3,60 %. ʇʦʢʘʟʘʪʝʣʠ ʧʦʩʪ-
ʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ ʛʠʙʝʣʠ ʧʣʦʜʦʚ ʚ ʛʨʫʧ-
ʧʘʭ ʦʧʳʪ 1 (5,55 %) ʠ ʦʧʳʪ 2 (5,88 %) ʥʝ 
ʠʤʝʣʠ ʜʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ ʦʪ ʛʨʫʧʧʳ 
ʢʦʥʪʨʦʣʷ (4,67 %). ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟ-
ʤʝʥʝʥʠʷ ʧʨʠ ʦʩʤʦʪʨʝ ʠʟʚʣʝʯʸʥʥʳʭ ʧʣʦ-
ʜʦʚ ʚʩʝʭ ʛʨʫʧʧ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʥʝ 
ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ. ɸʥʦʤʘʣʠʡ ʨʘʟʚʠʪʠʷ 
ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʥʘʨʫʰʝʥʠʝ ʠʭ ʪʦʧʦ-
ʛʨʘʬʠʠ ʠ ʜʝʬʝʢʪʦʚ ʨʘʟʚʠʪʠʷ ʩʢʝʣʝʪʘ ʥʝ 
ʚʳʷʚʣʝʥʦ (ʪʘʙʣʠʮʘ 2). ɼʘʥʥʳʡ ʬʘʢʪ ʩʚʠ-
ʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʡ ʧʨʝʧʘʨʘʪ 
ʥʝ ʚʳʟʳʚʘʝʪ ʥʘʨʫʰʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʦʩʩʠ-
ʬʠʢʘʮʠʠ.  
ʊʘʢ ʞʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʟʚʦʥʢʦʚ ʫ ʧʣʦʜʦʚ ʚʦ ʚʩʝʭ 
ʛʨʫʧʧʘʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʝ, ʪʦʧʦʛʨʘʬʠʷ 
ʭʨʷʱʝʚʳʭ ʠ ʢʦʩʪʥʳʭ ʟʘʢʣʘʜʦʢ ʥʝ ʥʘʨʫʰʝ-
ʥʘ. 
ʇʦʢʘʟʘʪʝʣʠ ʨʘʟʚʠʪʠʷ ʧʦʪʦʤʩʪʚʘ ʧʦʜ-

ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 
3.  
ʂʦʣʠʯʝʩʪʚʦ ʧʣʦʜʦʚ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 

ʦʜʥʫ ʩʘʤʢʫ ʚ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ 
ʛʨʫʧʧʘʭ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʣʦʩʴ. 
ʋʨʦʜʩʪʚ ʠ ʤʝʨʪʚʦʨʦʞʜʝʥʥʳʭ ʢʨʳʩʷʪ ʦʪ-
ʤʝʯʝʥʦ ʥʝ ʙʳʣʦ. ɺ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʤʘʩ-
ʩʘ ʪʝʣʘ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʢʨʳʩʷʪ ʩʦʩʪʘʚʠʣʘ 
4,04 ʛ ʠ 3,63 ʛ, ʚ ʢʦʥʪʨʦʣʴʥʦʡ ï 4,21 ʛ. 
ʆʪʣʠʯʠʡ ʚ ʜʠʥʘʤʠʢʝ ʤʘʩʩʳ ʪʝʣʘ ʢʨʳʩʷʪ 
ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʤʝʩʷʮʘ ʞʠʟʥʠ 
ʥʝ ʚʳʷʚʣʝʥʦ. ʅʝ ʦʪʤʝʯʘʣʦʩʴ ʘʥʦʤʘʣʠʡ ʠ ʚ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʢʨʳʩʷʪ ʚ 
ʧʦʩʪʥʘʪʘʣʴʥʳʡ ʧʝʨʠʦʜ. ʆʪʣʠʧʘʥʠʝ ʫʰʥʦʡ 
ʨʘʢʦʚʠʥʳ ʫ ʢʨʳʩʷʪ ʚʩʝʭ ʛʨʫʧʧ ʥʘʙʣʶʜʘ-
ʣʦʩʴ ʚ ʩʨʝʜʥʝʤ ʥʘ 3-ʠ ʩʫʪʢʠ. ʅʘ 5-ʝ ʩʫʪʢʠ 
ʧʦʷʚʣʷʣʩʷ ʚʦʣʦʩʷʥʦʡ ʧʦʢʨʦʚ, ʧʨʦʨʝʟʳʚʘ-
ʥʠʝ ʟʫʙʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ 8-9-ʝ ʩʫʪʢʠ, 
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ʦʪʢʨʳʪʠʝ ʛʣʘʟ ï ʥʘ 14-15-ʝ ʩʫʪʢʠ. ɿʘ ʚʨʝ-
ʤʷ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʢʨʳʩʷʪʘʤʠ ʦʪʢʣʦʥʝʥʠʡ 
ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʫʩʪʘʥʦʚʣʝʥʦ 
ʥʝ ʙʳʣʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʧʨʝʧʘʨʘʪʘ 
çʌʫʥʛʠʢʦʨè ʦʪʩʫʪʩʪʚʫʝʪ ʪʝʨʘʪʦʛʝʥʥʳʡ 
ʵʬʬʝʢʪ.  
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʤʦʮʠʦ-

ʥʘʣʴʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʦʪʦʤ-
ʩʪʚʘ ʧʦʜʦʧʳʪʥʳʭ ʢʨʳʩ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙ-
ʣʠʮʝ 4.  

ʈʝʬʣʝʢʩʳ çʦʪʨʠʮʘʪʝʣʴʥʳʡ ʛʝʦʪʘʢʩʠʩè 
ʠ çʧʝʨʝʚʦʨʘʯʠʚʘʥʠʝ ʥʘ ʧʣʦʩʢʦʩʪʠè ʫ ʢʨʳ-
ʩʷʪ ʚʩʝʭ ʛʨʫʧʧ ʧʦʣʥʦʩʪʴʶ ʙʳʣʠ ʩʬʦʨʤʠ-
ʨʦʚʘʥʳ ʥʘ 7 ʠ 4 ʩʫʪ, ʘ ʨʝʬʣʝʢʩʳ 
çʤʳʰʝʯʥʘʷ ʩʠʣʘè ʠ çʠʟʙʝʛʘʥʠʝ ʦʙʨʳʚʘè ï 
ʢ 15 ʠ 8 ʩʫʪ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʠʤ ʦʙʨʘ-
ʟʦʤ, ʩʝʥʩʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʳʝ ʨʝʬʣʝʢʩʳ ʫ 
ʧʦʪʦʤʩʪʚʘ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʠʤʝ-
ʣʠ ʥʦʨʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ. 

ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʤʘʩʩʳ ʪʝʣʘ ʢʨʳʩ ʧʨʠ ʥʘʢʦʞʥʦʤ ʥʘʥʝʩʝʥʠʠ ʧʨʝʧʘʨʘʪʘ  
ʩ 1-ʛʦ ʧʦ 20-ʡ ʜʥʠ ʙʝʨʝʤʝʥʥʦʩʪʠ (MÑm, n=20) 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 
ʛʨʫʧʧʘ 

ɼʥʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʇʨʠʨʦʩʪ 
ʤʘʩʩʳ, ʛ 1 5 10 15 20 

ʂʦʥʪʨʦʣʴ 198,7Ñ2,4 220,6Ñ2,7 240,6Ñ2,3 261,1Ñ3,1 283,4Ñ2,9 85,3Ñ3,1 

ʆʧʳʪ 1 201,8Ñ2,7 221,2Ñ3,9 242,2Ñ1,8 259,8Ñ2,5 284,6Ñ3,3 82,8Ñ2,5 

ʆʧʳʪ 2 198,6Ñ1,6 215,3Ñ3,4 239,9Ñ2,8 257,9Ñ3,4 279,5Ñ3,8 80,9Ñ2,7 

ʇʨʠʤʝʯʘʥʠʝ - ɼʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ ʤʝʞʜʫ ʦʧʳʪʦʤ ʠ ʢʦʥʪʨʦʣʝʤ ʥʝʪ ʧʨʠ 95% 
ʫʨʦʚʥʝ ʚʝʨʦʷʪʥʦʩʪʠ 

ʊʘʙʣʠʮʘ 2 ï ʀʟʫʯʝʥʠʝ ʵʤʙʨʠʦʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʘ çʌʫʥʛʠʢʦʨè  
ʧʨʠ ʥʘʢʦʞʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʢʨʳʩʘʤ (MÑm, n=10) 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ ʞʠʚʦʪʥʳʭ 

ʢʦʥʪʨʦʣʴ ʦʧʳʪ 1 ʦʧʳʪ 2 

ʂʦʣʠʯʝʩʪʚʦ ʞʠʚʳʭ ʧʣʦʜʦʚ, ʚʩʝʛʦ/ʩʨʝʜʥʝʝ 102/10,2Ñ0,3 102/10,2Ñ0,3 96/9,6Ñ0,5 

ʂʦʣʠʯʝʩʪʚʦ ʤʝʩʪ ʠʤʧʣʘʥʪʘʮʠʠ, ʚʩʝʛʦ/
ʩʨʝʜʥʝʝ 

107/10,7Ñ0,3 108/10,8Ñ0,1 
102/10,2Ñ0,

9 

ʂʦʣʠʯʝʩʪʚʦ ʞʝʣʪʳʭ ʪʝʣ, ʚʩʝʛʦ/ʩʨʝʜʥʝʝ 111/11,1Ñ0,5 112/11,2Ñ0,3 
106/10,6Ñ0,

4 

ʂʦʣʠʯʝʩʪʚʦ ʤʝʩʪ ʨʝʟʦʨʙʮʠʠ, ʚʩʝʛʦ/
ʩʨʝʜʥʝʝ 

5/0,5Ñ0,01 6/0,6Ñ0,02 6/0,6Ñ0,01 

ɻʠʙʝʣʴ ʧʨʝʜʠʤʧʣʘʥʪʘʮʠʦʥʥʘʷ, % 3,60Ñ0,33 3,57Ñ0,56 3,77Ñ0,25 

ɻʠʙʝʣʴ ʧʦʩʪʠʤʧʣʘʥʪʘʮʠʦʥʥʘʷ, % 4,67Ñ0,54 5,55Ñ0,42 5,88Ñ0,65 

ʉʤʝʨʪʥʦʩʪʴ ʦʙʱʘʷ ʵʤʙʨʠʦʥʘʣʴʥʘʷ, % 8,10Ñ0,45 8,92Ñ0,58 9,43Ñ0,63 

ʂʨʘʥʠʦʢʘʫʜʘʣʴʥʳʡ ʨʘʟʤʝʨ ʧʣʦʜʘ, ʤʤ 30,7Ñ0,95 30,6Ñ1,14 30,2Ñ0,81 

ʄʘʩʩʘ ʧʣʦʜʘ, ʛ 2,46Ñ0,06 2,43Ñ0,04 2,38Ñ0,04 

ɸʥʦʤʘʣʠʠ ʨʘʟʚʠʪʠʷ, % 0,00 Ñ 0,00 0,00 Ñ 0,00 0,00 Ñ 0,00 

ɸʥʦʤʘʣʠʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, % 0,00 Ñ 0,00 0,00 Ñ 0,00 0,00 Ñ 0,00 

ʇʨʠʤʝʯʘʥʠʝ - ɼʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ ʤʝʞʜʫ ʦʧʳʪʦʤ ʠ ʢʦʥʪʨʦʣʝʤ ʥʝʪ ʧʨʠ 95% 
ʫʨʦʚʥʝ ʚʝʨʦʷʪʥʦʩʪʠ 
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ʊʘʙʣʠʮʘ 3 ï ʇʦʢʘʟʘʪʝʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʪʦʤʩʪʚʘ ʢʨʳʩ  
ʧʨʠ ʥʘʢʦʞʥʦʤ ʥʘʥʝʩʝʥʠʠ ʧʨʝʧʘʨʘʪʘ çʌʫʥʛʠʢʦʨè (MÑm) 

ʇʦʢʘʟʘʪʝʣʴ 
  

ɻʨʫʧʧʘ ʞʠʚʦʪʥʳʭ 

ʢʦʥʪʨʦʣʴ ʦʧʳʪ 1 ʦʧʳʪ 2 

ʂʦʣ-ʚʦ ʧʦʤʝʪʦʚ 10 10 10 

ʂʦʣ-ʚʦ ʢʨʳʩʷʪ, ʚʩʝʛʦ/ʩʨʝʜʥʝʝ 121/12,1Ñ0,41 116/11,6Ñ0,36 114/11,4Ñ0,62 

ʄʝʨʪʚʦʨʦʞʜʝʥʠʷ, % 2,5Ñ0,08 2,4Ñ0,06 2,5Ñ0,05 

ʄʘʩʩʘ ʪʝʣʘ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʢʨʳʩʷʪ, ʛ 4,21Ñ0,19 4,04Ñ0,09 3,63Ñ0,06 

ʄʘʩʩʘ ʪʝʣʘ ʢʨʳʩʷʪ ʥʘ 3 ʩʫʪ, ʛ 7,61Ñ0,22 7,3Ñ0,17 7,3Ñ0,21 

ʄʘʩʩʘ ʪʝʣʘ ʢʨʳʩʷʪ ʥʘ 5 ʩʫʪ, ʛ 10,1Ñ0,43 9,7Ñ0,52 9,5Ñ0,33 

ʄʘʩʩʘ ʪʝʣʘ ʢʨʳʩʷʪ ʥʘ 13 ʩʫʪ, ʛ 18,7Ñ0,58 18,5Ñ0,51 18,6Ñ0,49 

ʄʘʩʩʘ ʪʝʣʘ ʢʨʳʩʷʪ ʥʘ 21 ʩʫʪ, ʛ 24,3Ñ1,51 24,0Ñ1,32 23,8Ñ1,14 

ʄʘʩʩʘ ʪʝʣʘ ʢʨʳʩʷʪ ʥʘ 28 ʩʫʪ, ʛ 33,1Ñ1,44 32,8Ñ1,71 32,5Ñ0,86 

ʉʨʦʢ ʦʪʣʠʧʘʥʠʷ ʫʰʝʡ, ʩʫʪ 3,4Ñ0,12 3,4Ñ0,15 3,5Ñ0,20 

ʉʨʦʢ ʦʧʫʰʝʥʠʷ, ʩʫʪ 5,5Ñ0,24 5,5Ñ0,18 5,6Ñ0,21 

ʉʨʦʢ ʦʪʢʨʳʪʠʷ ʛʣʘʟ, ʩʫʪ 14,5Ñ1,10 15,2Ñ0,74 15,7Ñ0,62 

ʉʨʦʢ ʧʨʦʨʝʟʳʚʘʥʠʷ ʨʝʟʮʦʚ, ʩʫʪ 8,3Ñ0,23 8,6Ñ0,19 8,6Ñ0,22 

ʇʨʠʤʝʯʘʥʠʝ ï ɼʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ ʤʝʞʜʫ ʦʧʳʪʦʤ ʠ ʢʦʥʪʨʦʣʝʤ ʥʝʪ ʧʨʠ 95% 
ʫʨʦʚʥʝ ʚʝʨʦʷʪʥʦʩʪʠ 

ʊʘʙʣʠʮʘ 4 ï ʆʮʝʥʢʘ ʩʝʥʩʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʳʭ ʨʝʬʣʝʢʩʦʚ ʧʦʪʦʤʩʪʚʘ ʢʨʳʩ  
ʧʨʠ ʥʘʢʦʞʥʦʤ ʥʘʥʝʩʝʥʠʠ ʧʨʝʧʘʨʘʪʘ çʌʫʥʛʠʢʦʨè ʩ 1-ʛʦ ʧʦ 19-ʝ ʩʫʪ. ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʊʝʩʪ 
ɼʝʥʴ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʬʣʝʢʩʘ 

ʂʦʥʪʨʦʣʴ ʆʧʳʪ 1 ʆʧʳʪ 2 

ʆʪʨʠʮʘʪʝʣʴʥʳʡ ʛʝʦʪʘʢʩʠʩ 6,84Ñ0,17 6,92Ñ0,20 6,96Ñ0,16 

ʇʝʨʝʚʦʨʘʯʠʚʘʥʠʝ ʥʘ ʧʣʦʩʢʦʩʪʠ 4,17Ñ0,08 4,24Ñ0,06 4,27Ñ0,08 

ʄʳʰʝʯʥʘʷ ʩʠʣʘ 15,35Ñ0,95 15,35Ñ0,87 15,42Ñ0,89 

ʀʟʙʝʛʘʥʠʝ ʦʙʨʳʚʘ 8,45Ñ0,24 8,52Ñ0,17 8,51Ñ0,14 

ʇʨʠʤʝʯʘʥʠʝ - ɼʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ ʤʝʞʜʫ ʦʧʳʪʦʤ ʠ ʢʦʥʪʨʦʣʝʤ ʥʝʪ ʧʨʠ 95% 
ʫʨʦʚʥʝ ʚʝʨʦʷʪʥʦʩʪʠ 

ɺʓɺʆɼʓ / CONCLUSION 
ɺ ʵʪʠʦʣʦʛʠʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʞʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʞʠʚʦʪʥʳʭ ʟʥʘʯʠʪʝʣʴʥʘʷ 
ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤ 
ʛʨʠʙʘʤ ï ʜʝʨʤʘʪʦʬʠʪʘʤ. ʉʦʚʨʝʤʝʥʥʘʷ 
ʚʝʪʝʨʠʥʘʨʥʘʷ ʤʝʜʠʮʠʥʘ ʥʫʞʜʘʝʪʩʷ ʚ ʵʬ-
ʬʝʢʪʠʚʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʧʨʝʧʘʨʘʪʘʭ ʜʣʷ 
ʣʝʯʝʥʠʷ ʞʠʚʦʪʥʳʭ ʧʨʠ ʜʝʨʤʘʪʦʬʠʪʦʟʘʭ. 
ʆʜʥʠʤ ʠʟ ʢʨʠʪʝʨʠʝʚ ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ 
ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ ʷʚʣʷʝʪʩʷ 
ʠʟʫʯʝʥʠʝ ʠʭ ʵʤʙʨʠʦʪʦʢʩʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 
ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʦʚʳʡ 
ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʪʠʤʠʢʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘ-
ʨʘʪ çʌʫʥʛʠʢʦʨè ʥʝ ʦʢʘʟʳʚʘʣ ʥʝʛʘʪʠʚʥʦʛʦ 
ʚʣʠʷʥʠʷ ʥʘ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʩʘʤʦʢ ʙʝʣʳʭ 
ʢʨʳʩ ʧʨʠ ʝʞʝʜʥʝʚʥʦʤ ʥʘʢʦʞʥʦʤ ʥʘʥʝʩʝ-
ʥʠʠ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 19 ʩʫʪ ʙʝʨʝʤʝʥʥʦ-
ʩʪʠ ʚ ʜʦʟʘʭ 1500 ʠ 15000 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ 

ʠ ʥʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʨʘʟʚʠʪʠʶ ʘʥʦʤʘʣʠʡ ʫ 
ʧʣʦʜʦʚ.  ɺ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʨʘʟʚʠ-
ʪʠʝ, ʜʠʥʘʤʠʢʘ ʤʘʩʩʳ ʪʝʣʘ ʠ ʩʢʦʨʦʩʪʴ ʩʦ-
ʟʨʝʚʘʥʠʷ ʩʝʥʩʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʳʭ ʨʝʬʣʝʢ-
ʩʦʚ ʫ ʧʦʪʦʤʩʪʚʘ ʦʧʳʪʥʳʭ ʢʨʳʩ ʩʦʦʪʚʝʪ-
ʩʪʚʦʚʘʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʥʦʨʤʘʤ ʜʣʷ 
ʜʘʥʥʦʛʦ ʚʠʜʘ ʞʠʚʦʪʥʳʭ. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝ-
ʫʢʘʟʘʥʥʳʤ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʨʝʧʘ-
ʨʘʪ çʌʫʥʛʠʢʦʨè ʚ ʠʟʫʯʝʥʥʳʭ ʜʦʟʠʨʦʚʢʘʭ 
ʥʝ ʦʙʣʘʜʘʝʪ ʵʤʙʨʠʦʪʦʢʩʠʯʝʩʢʠʤ ʠ ʪʝʨʘʪʦ-
ʛʝʥʥʳʤ ʜʝʡʩʪʚʠʝʤ. 
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ABSTRACT 
Fungal pathogens ï dermatophytes are 

often the main cause of skin diseases in agri-
cultural and domestic animals. These patho-
gens can cause superficial fungal infections 
ï dermatophytosis. The market of veterinary 
drugs for the treatment of animals with der-
matophytosis is represented by a wide range 
of antimycotic agents, however, treatment 
regimens using available drugs often become 
insufficiently effective, since dermatophytes 
infecting the skin become resistant to them. 
At the same time, certain pharmacological 
preparations, when ingested with food or as 
a result of external treatments, can negative-
ly affect the physiological state of animals, 
in particular their reproductive function. The 
paper presents an assessment of the embryo-
toxic and teratogenic effects recorded in the 
antenatal and postnatal periods of develop-
ment of the offspring of white rats with the 
external use of a new complex antimycotic 
agent against dermatophytosis of animals 
"Fungicor". It was found that the drug in the 
minimum (1500 mg / kg body weight) and 
maximum (15,000 mg / kg body weight) 

doses when applied to female white rats 
from the 1st to the 19th day of pregnancy did 
not have an adverse effect on the develop-
ment of embryos and fetuses. There were no 
significant changes in the parameters of 
postnatal development of the offspring of the 
experimental groups in comparison with the 
control. Thus, the drug "Fungicor" does not 
have an embryotoxic and teratogenic effect. 
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ʈɽʌɽʈɸʊ 
ɺ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ 
ʚʣʠʷʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʙʝʪʘʠʥʘ ʚ ʬʦʨʤʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚ-
ʢʠ çɹʝʪʘʢʦʨʤè ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʥʝʩʧʝʮʠʬʠʯʝʩʢʫʶ 
ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʠ ʧʝʨʝʢʠʩʥʦʝ ʦʢʠʩʣʝʥʠʝ ʫ ʧʝʪʫʭʦʚ ʣʠ-
ʥʠʠ ʉʄ 7 ʢʨʦʩʩʘ çʉʤʝʥʘ 9è ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ 
ʢʦʨʤʣʝʥʠʷ. ɹʳʣʠ ʦʪʦʙʨʘʥʳ ʩʫʪʦʯʥʳʝ ʮʳʧʣʷʪʘ-

ʧʨʘʨʦʜʠʪʝʣʠ ʠ ʩʬʦʨʤʠʨʦʚʘʥʦ 2 ʛʨʫʧʧʳ (ʦʧʳʪʥʘʷ ʠ ʢʦʥʪʨʦʣʴʥʘʷ) ʧʦ 20 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. 
ɼʣʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʦʩʪʘʚʣʷʣʦ 38 ʜʥʝʡ. ʆʧʳʪʥʦʡ ʛʨʫʧʧʝ ʚʢʣʶʯʘʣʠ ʚ ʨʘʮʠʦʥ 
ʜʦʙʘʚʢʫ çɹʝʪʘʢʦʨʤè ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʦʜʝʨʞʘʱʫʶ 32% ʙʝʪʘʠʥʘ, ʚ ʢʦʣʠʯʝ-
ʩʪʚʝ 2 ʛ/ʢʛ ʢʦʨʤʘ ʩ ʜʝʩʷʪʠʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʷ ʥʦʨʤʫ ʩʫʪʦʯʥʦʛʦ ʧʦ-
ʪʨʝʙʣʝʥʠʷ ʢʦʨʤʘ. ʎʳʧʣʷʪ ʚʳʨʘʱʠʚʘʣʠ ʚ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ ɺʅʀɺʀʇ. ʅʘ 38-ʝ ʩʫʪʢʠ ʞʠʟ-
ʥʠ, ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ, ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʧʦʣʫʯʘʚʰʝʡ ʙʝʪʘʠʥ, ʥʘʙʣʶ-
ʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʞʠʚʦʡ ʤʘʩʩʳ ʥʘ 5,6%, ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠʚʝʩʘ ʥʘ 5,7%, ʘ ʪʘʢʞʝ ʩʥʠ-
ʞʝʥʠʝ ʢʦʥʚʝʨʩʠʠ ʢʦʨʤʘ ʥʘ 5,7%. ʆʮʝʥʢʘ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʧʦʢʘʟʘʣʘ ʪʝʥ-
ʜʝʥʮʠʶ ʫʣʫʯʰʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ ʠ ʧʦʚʳʰʝʥʠʝ ʥʘ 15,3% ʙʘʢʪʝʨʠ-
ʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʨʘʥʫʣʦʮʠʪʦʚ ʢʨʦʚʠ. ʇʨʠʤʝʥʝʥʠʝ ʙʝʪʘʠʥʘ ʚ ʨʘʮʠʦʥʝ ʮʳʧʣʷʪ ʩʧʦʩʦʙ-
ʩʪʚʦʚʘʣʦ ʜʦʩʪʦʚʝʨʥʦʤʫ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ ʥʘ 15,5%. ʇʨʠ ʠʩʩʣʝ-
ʜʦʚʘʥʠʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʘʟʤʳ ʢʨʦʚʠ (ʪʘʙʣ. 5) ʫ ʮʳʧʣʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 
ʫʩʪʘʥʦʚʣʝʥʘ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʙʱʝʛʦ ʙʝʣʢʘ ʠ ʘʣʴʙʫʤʠʥʘ ʥʘ 4,4% ʠ 
7,3%, ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ ʥʘ 2,5% ʠ 16,8%, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʘʩʧʘʨʪʘʪʘʤʠ-
ʥʦʪʨʘʥʩʬʝʨʘʟʳ ʥʘ 3,6%. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʙʣʘʛʦʧʨʠʷʪʥʦʤ ʚʣʠ-
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ʷʥʠʠ ʙʝʪʘʠʥʘ ʚ ʨʘʮʠʦʥʝ ʥʘ ʟʜʦʨʦʚʴʝ ʮʳʧʣʷʪ. ʋʩʪʘʥʦʚʣʝʥʦ ʫʣʫʯʰʝʥʠʝ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ 
ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 
ʛʨʘʥʫʣʦʮʠʪʦʚ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʆʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞ-
ʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʧʪʠʮʝʚʦʜʯʝʩʢʦʡ ʦʪʨʘʩ-
ʣʠ. ʉʦʜʝʨʞʘʥʠʝ ʧʪʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦ-
ʢʦʡ ʧʣʦʪʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ, ʚʦʟʜʝʡʩʪʚʠʝ 
ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʩʪʨʝʩʩ ʬʘʢʪʦʨʦʚ ʧʨʠʚʦ-
ʜʷʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʠ ʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, 
ʧʦʚʳʰʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʧʘʜʝʞʫ [1]. 
ɺʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʩʪʨʝʩʩ ʬʘʢʪʦʨʦʚ 

ʧʨʠʚʦʜʠʪ ʢ ʚʳʩʚʦʙʦʞʜʝʥʠʶ ʩʚʦʙʦʜʥʳʭ 
ʨʘʜʠʢʘʣʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʥʘʨʫʰʝʥʠʶ 
ʩʠʥʪʝʟʘ ʙʝʣʢʘ, ʣʠʧʠʜʦʚ [2, 3]. ʇʨʠʤʝʥʝ-
ʥʠʝ ʨʘʟʣʠʯʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 
ʚʝʱʝʩʪʚ ʩʤʷʛʯʘʝʪ ʠʭ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ, 
ʧʦʚʳʰʘʝʪ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ [2, 3, 4,5].  
ʆʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ ʥʝ ʩʧʦʩʦʙʝʥ ʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʩʠʥʪʝʟʫ ʤʝʪʠʣʴʥʳʭ 
ʛʨʫʧʧ ʠ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʘ ʦʥʠ ʥʝʦʙʭʦʜʠ-
ʤʳ ʚ ʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ [6]. ɺ ʩʚʷʟʠ ʩ 
ʵʪʠʤ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʝʪʘ-
ʠʥ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ 
ʘʤʠʥʦʢʠʩʣʦʪʦʡ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʛʣʠʮʠʥʘ ʩ 
ʪʨʝʤʷ ʤʝʪʠʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ. ʆʥ ʩʣʫʞʠʪ 
ʜʦʥʦʨʦʤ ʤʝʪʠʣʴʥʳʭ ʛʨʫʧʧ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 
ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʫʪʝʡ [7,8]. 
ʆʛʨʘʥʠʯʝʥʠʝ ʚ ʧʦʪʨʝʙʣʝʥʠʠ ʢʦʨʤʘ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʦʙʤʝʥʝ 
ʚʝʱʝʩʪʚ ʧʝʪʫʭʦʚ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʠʟʙʳʪʦʯ-
ʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʞʠʨʘ ʚ ʦʨʛʘʥʠʟʤʝ, ʪʘʢʞʝ 
ʦʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʚʥʦʤʝʨʥʳʡ ʨʦʩʪ ʢʦ-
ʩʪʷʢʘ ʠ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ [9]. 
ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ - ʠʟʫʯʝʥʠʝ ʚʣʠʷ-

ʥʠʷ ʙʝʪʘʠʥʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʝʩʧʝʮʠ-
ʬʠʯʝʩʢʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʠ ʧʝʨʝʢʠʩʥʦʝ 
ʦʢʠʩʣʝʥʠʝ ʣʠʧʠʜʦʚ ʫ ʧʝʪʫʭʦʚ ʣʠʥʠʠ ʉʄ 7 
ʢʨʦʩʩʘ çʉʤʝʥʘ 9è ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʣʝʜʫʶ-
ʱʝʛʦ ʱʘʜʷʱʝʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʢʦʨʤʣʝʥʠʷ. 
ɼʣʷ ʠʟʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʨʤʦʚʫʶ 
ʜʦʙʘʚʢʫ çɹʝʪʘʢʦʨʤè, ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦ-
ʠʟʚʦʜʩʪʚʘ, ʩʦʜʝʨʞʘʱʫʶ 32% ʙʝʪʘʠʥʘ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS  
ʈʘʙʦʪʫ ʧʨʦʚʦʜʠʣʠ ʚ ʦʪʜʝʣʝ ʬʘʨʤʘʢʦ-

ʣʦʛʠʠ ʠ ʪʦʢʩʠʢʦʣʦʛʠʠ ʠ ʚ ʫʩʣʦʚʠʷʭ ʚʠʚʘ-
ʨʠʷ ɺʅʀɺʀʇ. ɹʳʣʠ ʦʪʦʙʨʘʥʳ ʩʫʪʦʯʥʳʝ 

ʮʳʧʣʷʪʘ-ʧʨʘʨʦʜʠʪʝʣʠ ʠ ʩʬʦʨʤʠʨʦʚʘʥʦ 2 
ʛʨʫʧʧʳ ʧʦ 20 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ɼʣʠʪʝʣʴ-
ʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ 38 ʜʥʝʡ. ʀʩʩʣʝʜʦʚʘ-
ʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 1 ʠ 38 
ʩʫʪʢʠ ʞʠʟʥʠ. ʆʧʳʪʥʦʡ ʛʨʫʧʧʝ ʚʢʣʶʯʠʣʠ 
ʚ ʨʘʮʠʦʥ ʜʦʙʘʚʢʫ çɹʝʪʘʢʦʨʤè ʚ ʢʦʣʠʯʝ-
ʩʪʚʝ 2 ʛ/ʢʛ ʢʦʨʤʘ ʩ ʜʝʩʷʪʠʜʥʝʚʥʦʛʦ ʚʦʟ-
ʨʘʩʪʘ ʩʦ ʩʥʠʞʝʥʥʦʡ ʥʦʨʤʦʡ ʩʫʪʦʯʥʦʛʦ 
ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʨʤʘ. ʇʨʠʥʮʠʧ ʦʛʨʘʥʠʯʝʥ-
ʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʢʨʘʱʝ-
ʥʠʠ ʥʦʨʤ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʨʤʘ. 
ʉ ʮʝʣʴʶ ʦʮʝʥʢʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʣʠ ʙʘʢʪʝʨʠʮʠʜ-
ʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʛʨʘʥʫʣʦʮʠʪʦʚ ʢʨʦʚʠ 
(ʣʠʟʦʤʘʣʴʥʦ-ʢʘʪʠʦʥʥʳʡ ʪʝʩʪ) [10], ʤʦʨ-
ʬʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʨʦʚʠ, ʥʝʢʦʪʦʨʳʝ 
ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʘʟʤʳ ʢʨʦʚʠ, 
ʪʘʢʠʝ ʢʘʢ ʦʙʱʠʡ ʙʝʣʦʢ, ʘʣʴʙʫʤʠʥ, ʢʘʣʴ-
ʮʠʡ, ʬʦʩʬʦʨ, ɸʩɸʊ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʤʘ-
ʣʦʥʦʚʳʡ ʜʠʘʣʴʜʝʛʠʜ [11] ʥʘ 1 ʠ 38 ʩʫʪʢʠ 
ʞʠʟʥʠ. ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 
ʦʧʨʝʜʝʣʷʣʠʩʴ ʥʘ ʘʥʘʣʠʟʘʪʦʨʝ Dymind 
DF50 ʠ ʨʫʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʦʜʩʯʝʪʘ ʣʝʡ-
ʢʦʛʨʘʤʤʳ; ʙʠʦʭʠʤʠʶ ʧʣʘʟʤʳ ʢʨʦʚʠ ʥʘ 
ʘʥʘʣʠʟʘʪʦʨʝ IMagic S7; ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚ-
ʥʷ ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ ʧʨʦʚʦʜʠʣʠ ʩ 
ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ. ʆʮʝʥʢʫ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʧʦ 
ʢʨʠʪʝʨʠʶ t-ʩʪʴʶʜʝʥʪʘ. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʅʘ 38-ʝ ʩʫʪʢʠ ʞʠʟʥʠ, ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘ-

ʥʠʯʝʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ, ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, 
ʧʦʣʫʯʘʚʰʝʡ ʙʝʪʘʠʥ, ʥʘʙʣʶʜʘʣʦʩʴ ʜʦʩʪʦ-
ʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʞʠʚʦʡ ʤʘʩʩʳ ʥʘ 5,6%, 
ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʦʛʦ ʧʨʠ-
ʚʝʩʘ ʥʘ 5,7% ʠ ʩʥʠʞʝʥʠʝ ʢʦʥʚʝʨʩʠʠ ʢʦʨʤʘ 
ʥʘ 5,7% (ʪʘʙʣ. 1). ʇʨʦʜʫʢʪʠʚʥʳʝ ʧʦʢʘʟʘ-
ʪʝʣʠ ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʢʨʠʪʝʨʠʝʤ 
ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʪʠʮ ʚ ʧʝʨʠʦʜ ʨʦʩʪʘ 
ʠ ʧʦʢʘʟʘʪʝʣʝʤ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʧʨʠ 
ʚʦʟʜʝʡʩʪʚʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʝʩʩ ʬʘʢ-
ʪʦʨʦʚ. 
ʆʮʝʥʢʘ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪ-

ʥʦʩʪʠ ʥʝ ʧʦʢʘʟʘʣʘ ʟʥʘʯʠʤʳʭ ʫʣʫʯʰʝʥʠʡ 
ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ (ʪʘʙʣ. 
2), ʦʜʥʘʢʦ ʥʘʙʣʶʜʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦ-
ʚʳʰʝʥʠʝ ʥʘ 15,3% ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʘʢʪʠʚ-
ʥʦʩʪʠ ʛʨʘʥʫʣʦʮʠʪʦʚ ʢʨʦʚʠ (ʪʘʙʣ. 3). ʃʠʟʦ-
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ʩʦʤʘʣʴʥʦ-ʢʘʪʠʦʥʥʳʡ ʪʝʩʪ ʦʩʥʦʚʘʥ ʥʘ ʚʳ-
ʷʚʣʝʥʠʠ ʥʝʬʝʨʤʝʥʪʥʳʭ ʢʘʪʠʦʥʥʳʭ ʙʝʣ-
ʢʦʚ, ʣʦʢʘʣʠʟʫʶʱʠʭʩʷ ʚ ʛʨʘʥʫʣʘʭ 
(ʣʠʟʦʩʦʤʘʭ) ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʠ ʵʦʟʠʥʦ-
ʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠʪʦʚ. ɼʘʥʥʳʝ ʙʝʣʢʠ 
ʦʙʣʘʜʘʶʪ ʙʘʢʪʝʨʠʮʠʜʥʳʤ ʜʝʡʩʪʚʠʝʤ, 
ʥʘʨʫʰʘʷ ʩʪʨʫʢʪʫʨʫ ʠ ʬʫʥʢʮʠʠ ʤʝʤʙʨʘʥʳ 
ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ. 
ɺ ʩʚʷʟʠ ʩ ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ, 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʣʦʥʦʚʦʛʦ 
ʜʠʘʣʴʜʝʛʠʜʘ ʚ ʮʝʣʴʥʦʡ ʢʨʦʚʠ. ʄʘʣʦʥʦʚʳʡ 
ʜʠʘʣʴʜʝʛʠʜ ʦʙʨʘʟʫʝʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʧʨʠ 
ʜʝʛʠʜʨʠʨʦʚʘʥʠʠ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠ-
ʨʦʚ ʩʚʦʙʦʜʥʳʤʠ ʨʘʜʠʢʘʣʘʤʠ ʠ ʩʣʫʞʠʪ 
ʙʠʦʤʘʨʢʝʨʦʤ ʧʝʨʦʢʩʠʜʘʮʠʠ ʠ ʦʢʩʠʜʘʪʠʚ-
ʥʦʛʦ ʩʪʨʝʩʩʘ [12]. ʇʨʠʤʝʥʝʥʠʝ ʙʝʪʘʠʥʘ ʚ 
ʨʘʮʠʦʥʝ ʮʳʧʣʷʪ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʜʦʩʪʦ-

ʚʝʨʥʦʤʫ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʤʘʣʦʥʦʚʦʛʦ 
ʜʠʘʣʴʜʝʛʠʜʘ ʥʘ 15,5% (ʪʘʙʣ. 4). 
ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʘʟʤʳ ʢʨʦʚʠ (ʪʘʙʣ. 5) ʫ 
ʮʳʧʣʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʫʩʪʘʥʦʚʣʝʥʘ ʪʝʥ-
ʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʙʱʝʛʦ 
ʙʝʣʢʘ ʠ ʘʣʴʙʫʤʠʥʘ ʥʘ 4,4% ʠ 7,3%, ʢʘʣʴ-
ʮʠʷ ʠ ʬʦʩʬʦʨʘ ʥʘ 2,5% ʠ 16,8%, ʘ ʪʘʢʞʝ 
ʫʤʝʥʴʰʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʘʩʧʘʨʪʘʪʘʤʠʥʦ-
ʪʨʘʥʩʬʝʨʘʟʳ ʥʘ 3,6%.  
ʀʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʙʝʣʢʘ, ʘʣʴʙʫʤʠʥʘ ʠ 

ʢʘʣʴʮʠʷ ʚ ʢʨʦʚʠ ʩʚʷʟʘʥʦ ʩ ʚʣʠʷʥʠʝʤ ʙʝʪʘ-
ʠʥʘ ʥʘ ʠʤʤʫʥʥʫʁ ʩʠʩʪʝʤʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 
ʥʘ ʥʝʩʧʝʮʠʬʠʯʝʩʢʫʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ. ʇʦ-
ʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʙʝʣʢʘ ʠ ʘʣʴʙʫʤʠʥʘ ʩʚʠ-
ʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʣʫʯʰʝʥʠʠ ʙʝʣʢʦʚʦʛʦ 
ʦʙʤʝʥʘ ʚ ʦʨʛʘʥʠʟʤʝ ʮʳʧʣʷʪ [13]. 

ʊʘʙʣʠʮʘ 1 ï ʇʨʦʜʫʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʮʳʧʣʷʪ  
ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʦʤ ʢʦʨʤʣʝʥʠʠ (MÑm, n=20) 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

ʂʦʥʪʨʦʣʴ ʆʧʳʪ 

ʉʨʝʜʥʷʷ ʞʠʚʘʷ ʤʘʩʩʘ (ʛ) ʚ 1 ʩʫʪ. 42,67Ñ0,84 42,79Ñ0,77 

ʉʨʝʜʥʷʷ ʞʠʚʘʷ ʤʘʩʩʘ (ʛ) ʚ 38 ʩʫʪ. 1998,53Ñ26,24 2110,22Ñ21,12* 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ, ʛ. 55,88 59,07 

ʂʦʥʚʝʨʩʠʷ ʢʦʨʤʘ 1,30 1,23 

ʈʘʟʣʠʯʠʷ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʜʦʩʪʦʚʝʨʥʳ ʧʨʠ: * p<0,01. 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʦʙʱʝʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ  
ʢʨʦʚʠ ʮʳʧʣʷʪ, (MÑm, n=5) 

ʇʦʢʘʟʘʪʝʣʴ ʉʨʦʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʫʪ. 
ɻʨʫʧʧʘ 

ʂʦʥʪʨʦʣʴ ʦʧʳʪ 

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 
1 97,20Ñ5,30 97,60Ñ5,73 

38 142,00Ñ3,32 147,00Ñ1,64 

ʕʨʠʪʨʦʮʠʪʳ 1012/ʣ 
1 2,15Ñ0,10 2,13Ñ0,10 

38 2,65Ñ0,06 2,76Ñ0,03 

ɻʝʤʘʪʦʢʨʠʪ, % 
1 29,92Ñ1,49 29,88Ñ1,34 

38 34,40Ñ0,89 35,28Ñ0,46 

ʃʝʡʢʦʮʠʪʳ, 109/ʣ 
1 21,70Ñ2,27 22,20Ñ2,11 

38 36,06Ñ1,81 37,30Ñ1,55 

ʊʘʙʣʠʮʘ 3 ï ɹʘʢʪʝʨʠʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʛʨʘʥʫʣʦʮʠʪʦʚ  
ʢʨʦʚʠ ʮʳʧʣʷʪ, (MÑm, n=5) 

ʉʨʦʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʫʪ. ʂʦʥʪʨʦʣʴ ʆʧʳʪ 

1 1,81Ñ0,08 1,78Ñ0,08 

38 2,02Ñ0,07 2,33Ñ0,04* 

ʈʘʟʣʠʯʠʷ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʜʦʩʪʦʚʝʨʥʳ ʧʨʠ: * p<0,01. 
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ʊʘʙʣʠʮʘ 4 ï ʉʦʜʝʨʞʘʥʠʝ ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ  
ʚ ʢʨʦʚʠ ʮʳʧʣʷʪ, ʤʢʤʦʣʴ/ʣ (MÑm, n=5) 

ʉʨʦʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʫʪ. 
ɻʨʫʧʧʘ 

ʂʦʥʪʨʦʣʴ ʆʧʳʪ 

1 2,31Ñ0,15 2,28Ñ0,20 

38 2,46Ñ0,06 2,13Ñ0,09* 

ʈʘʟʣʠʯʠʷ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʜʦʩʪʦʚʝʨʥʳ ʧʨʠ: * p<0,01. 

ʊʘʙʣʠʮʘ 5-ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʘʟʤʳ ʢʨʦʚʠ ʮʳʧʣʷʪ, (MÑm, n=5) 

ʇʦʢʘʟʘʪʝʣʴ 
ʉʨʦʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʩʫʪ. 
ɻʨʫʧʧʘ 

ʂʦʥʪʨʦʣʴ ʆʧʳʪ 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 
1 25,37Ñ2,28 24,33Ñ2,76 

38 29,10Ñ0,72 30,40Ñ0,66 

ɸʣʴʙʫʤʠʥ, ʛ/ʣ 
1 14,00Ñ1,68 15,03Ñ1,41 

38 21,50Ñ0,95 22,00Ñ0,38 

ʂʘʣʴʮʠʡ, ʤʤʦʣʴ/ʣ 
1 3,21Ñ0,03 3,11Ñ0,18 

38 3,11Ñ0,05 3,19Ñ0,05 

ʅʝʦʨʛʘʥʠʯʝʩʢʠʡ 
ʬʦʩʬʦʨ, ʤʤʦʣʴ/ʣ 

1 4,73Ñ0,15 4,78Ñ0,18 

38 4,62Ñ0,11 5,04Ñ0,30 

ɸʩʧʘʨʪʘʪ-
ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ, 
ɽʜ/ʣ 

1 161,97Ñ3,90 162,87Ñ11,05 

38 205,76Ñ4,30 198,52Ñ17,00 

ɺʓɺʆɼʓ / CONCLUSION  
ʇʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʬʠʟʠʦ-

ʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʨʛʘʥʠʟʤʘ ʧʨʘʨʦ-
ʜʠʪʝʣʴʩʢʦʛʦ ʠ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʩʪʘʜʘ ʠʤʝʝʪ 
ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʫʣʫʯʰʝʥʠʠ ʧʦʢʘʟʘʪʝ-
ʣʝʡ ʧʦʪʦʤʩʪʚʘ. ʇʨʠʚʝʜʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʙʝʪʘʠ-
ʥʘ ʚ ʨʘʮʠʦʥʝ ʧʝʪʫʭʦʚ ʣʠʥʠʠ ʉʄ 7 ʢʨʦʩʩʘ 
çʉʤʝʥʘ 9è, ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʦʤ ʢʦʨʤʣʝʥʠʠ, 
ʧʨʠʚʝʣʦ ʢ ʧʦʚʳʰʝʥʠʶ ʫ ʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 
ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʫʚʝʣʠ-
ʯʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 
(ʧʦʚʳʰʝʥʠʝ ʞʠʚʦʡ ʤʘʩʩʳ, ʩʨʝʜʥʝʩʫʪʦʯ-
ʥʦʛʦ ʧʨʠʚʝʩʘ ʠ ʩʥʠʞʝʥʠʝ ʢʦʥʚʝʨʩʠʠ ʢʦʨ-
ʤʘ), ʩʥʠʟʠʣʦ ʚʣʠʷʥʠʝ ʦʢʩʠʜʘʪʠʚʥʦʛʦ 
ʩʪʨʝʩʩʘ.  
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ABSTRACT 
The scientific article presents the results 

of studying the effect of the use of betaine in 
the form of a feed additive "Betacorm" on 
productivity, nonspecific resistance and per-
oxide oxidation in roosters of the CM 7 line 
of the "Shift 9" cross in conditions of limited 
feeding. Day-old progenitor chickens were 
selected and 2 groups (experimental and 
control) of 20 heads each were formed. The 
duration of the experiment was 38 days. The 
experimental group was included in the diet 
of the additive "Betacorm" of domestic pro-
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duction, containing 32% betaine, in the 
amount of 2 g / kg of feed from the age of 
ten days, gradually reducing the rate of daily 
feed intake. The chickens were raised in vi-
varium conditions in VIVIP. . On the 38th 
day of life, under conditions of limited feed-
ing, in the experimental group receiving be-
taine, there was an increase in body weight 
by 5.6%, an average daily gain of 5.7%, as 
well as a decrease in feed conversion by 
5.7%. The assessment of nonspecific re-
sistance showed a tendency to improve the 
morphological composition of blood and an 
increase in the bactericidal activity of blood 
granulocytes by 15.3%. The use of betaine in 
the diet of chickens contributed to a signifi-
cant decrease in the level of malondialde-
hyde by 15.5%. In the study of biochemical 
parameters of blood plasma (Table. 5) the 
chickens of the experimental group showed a 
tendency to increase the amount of total pro-
tein and albumin by 4.4% and 7.3%, calcium 
and phosphorus by 2.5% and 16.8%, as well 
as a decrease in the activity of aspartate ami-
notransferase by 3.6%. The results obtained 
indicate the beneficial effect of betaine in the 
diet on the health of chickens. An improve-
ment in nonspecific resistance, an increase in 
productive indicators, bactericidal activity of 
granulocytes and biochemical parameters of 
blood were found. 
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ʈɽʌɽʈɸʊ 
ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ 
ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘ-
ʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʦ ʥʝʚʦʟ-
ʤʦʞʥʦ ʙʝʟ ʚʚʝʜʝʥʠʷ ʚ ʨʘʮʠʦʥ ʩʢʦʪʘ ʨʘʟʣʠʯʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ. ʇʨʠ ʵʪʦʤ 

ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʵʢʦʣʦʛʠʯʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʢʠʭ ʜʦʙʘʚʦʢ. ɹʦʣʝʝ 
ʜʚʘʜʮʘʪʠ ʣʝʪ ʥʘʟʘʜ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʩʪʘʣʠ ʚʚʦʜʠʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʢʦʨʤʦʚʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʚʧʣʦʪʴ ʜʦ ʠʭ ʧʦʣʥʦʛʦ ʟʘʧʨʝʪʘ. ɺ ʈʦʩʩʠʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʪʘʢ-
ʞʝ ʘʢʪʠʚʥʦ ʦʙʩʫʞʜʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʷʪʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʟʘʧʨʝʪʘ ʥʘ ʧʨʠʤʝʥʝ-
ʥʠʝ ʢʦʨʤʦʚʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʦʷʚʠʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʠʟʫʯʝʥʠʠ ʘʣʴʪʝʨ-
ʥʘʪʠʚʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ. ʅʘʪʫ-
ʨʘʣʴʥʳʝ ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʬʠʪʦʙʠʦʪʠʯʝʩʢʠʝ ʜʦʙʘʚʢʠ) 
ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʟʘʤʝʥʦʡ ʢʦʨʤʦʚʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ. ʇʦʠʩʢ ʠʩʪʦʯʥʠʢʦʚ ʧʨʦʚʦʜʠ-
ʣʠ ʚ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʭ ʙʘʟʘʭ ʜʘʥʥʳʭ, ʚ ʥʘʫʯʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʙʠʙʣʠʦʪʝʢʘʭ ʩ ʧʦʠʩʢʦ-
ʚʳʤʠ ʩʠʩʪʝʤʘʤʠ: Pubmed (https://pubmed.ncbi.nlm.nih.gov); Web of Science (http://
www.webofscience.com); Elsevier (https://www.elsevier.com); Scopus (https://www.scopus. 
com); Springer (https://www.springer. com); Google Scholar (https://scholar.google.com); 
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ʩʪʚʘʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʢʩʪʨʘʢʪʦʚ ʠ ʬʨʘʢʮʠʡ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ 
(ʭʤʝʣʴ ʚʴʶʱʠʡʩʷ, ʢʨʘʧʠʚʘ ʜʚʫʜʦʤʥʘʷ, ʪʳʩʷʯʝʣʠʩʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʨʦʤʘʰʢʘ ʘʧʪʝʯ-
ʥʘʷ, ʦʙʳʢʥʦʚʝʥʥʳʡ, ʟʚʝʨʦʙʦʡ ʧʨʦʜʳʨʷʚʣʝʥʥʳʡ, ʩʦʣʦʜʢʘ ʛʦʣʘʷ), ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ 
ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʧʳʪʝ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʨʘʩʪʝʥʠʡ ʣʠʙʦ ʠʭ ʬʨʘʢʮʠʡ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚʳʭ 
ʜʦʙʘʚʦʢ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. 

http://www.webofscience.com/
http://www.webofscience.com/
http://www.cnshb.ru/
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ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʇʦʠʩʢ ʧʨʠʨʦʜʥʳʭ, ʙʝʟʦʧʘʩʥʳʭ ʠ ʵʬ-

ʬʝʢʪʠʚʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʥʘ ʩʝʛʦ-
ʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘ-
ʯʝʡ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ. ɹʦʣʝʝ ʜʚʘʜʮʘʪʠ 
ʣʝʪ ʥʘʟʘʜ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʩʪʘʣʠ ʚʚʦ-
ʜʠʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʨ-
ʤʦʚʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʚʧʣʦʪʴ ʜʦ ʠʭ ʧʦʣʥʦ-
ʛʦ ʟʘʧʨʝʪʘ. ɺ ʈʦʩʩʠʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 
ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʦʙʩʫʞʜʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 
ʧʨʠʥʷʪʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʟʘʧʨʝʪʘ ʥʘ 
ʧʨʠʤʝʥʝʥʠʝ ʢʦʨʤʦʚʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ. ɺ 
ʵʪʦʡ ʩʚʷʟʠ ʧʦʷʚʠʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 
ʠʟʫʯʝʥʠʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʦʜʭʦʜʦʚ ʢ 
ʦʙʝʩʧʝʯʝʥʠʶ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ 
ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ.  
ʅʘʪʫʨʘʣʴʥʳʝ ʜʦʙʘʚʢʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʬʠʪʦʙʠʦʪʠʯʝʩʢʠʝ ʜʦʙʘʚ-
ʢʠ) ʦʙʣʘʜʘʶʪ ʧʨʦʪʠʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʠ 
ʘʥʪʠʤʠʢʨʦʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʘ ʪʘʢʞʝ 
ʦʢʘʟʳʚʘʶʪ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʡ ʵʬ-
ʬʝʢʪ ʠ ʤʦʛʫʪ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʪʴ ʥʘ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ. [1] 
ʉʳʨʴʝʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʬʠʪʦʙʠʦʪʠʢʦʚ 

ʷʚʣʷʶʪʩʷ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʢʦʪʦ-
ʨʳʝ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʧʨʦʷʚʣʷʶʪ ʘʥʪʠʙʘʢ-
ʪʝʨʠʘʣʴʥʳʝ ʠ ʘʥʪʠʧʘʨʘʟʠʪʘʨʥʳʝ ʩʚʦʡʩʪʚʘ, 
ʘ ʩ ʜʨʫʛʦʡ ʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟ-
ʜʝʡʩʪʚʠʝ ʥʘ ʧʨʦʮʝʩʩʳ ʚʩʘʩʳʚʘʥʠʷ ʠ ʧʝʨʝ-
ʚʘʨʠʚʘʥʠʷ ʧʠʱʠ [2].  
ʇʝʨʩʧʝʢʪʠʚʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳ-

ʛʦʜʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʪʫ-
ʨʘʣʴʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʷʚʣʷʝʪʩʷ ʧʦ-
ʠʩʢ ʥʝʦʙʭʦʜʠʤʦʛʦ ʩʳʨʴʷ (ʣʝʢʘʨʩʪʚʝʥʥʳʝ 
ʨʘʩʪʝʥʠʷ) ʚ ʪʦʤ ʞʝ ʨʝʛʠʦʥʝ, ʛʜʝ ʚʳʨʘʱʠ-
ʚʘʶʪʩʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʞʠʚʦʪʥʳʝ. 
ʆʨʝʥʙʫʨʛʩʢʘʷ ʦʙʣʘʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 
ʫʥʠʢʘʣʴʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷ-
ʤʠ, ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʪʝʧʥʦʛʦ ʠ ʣʝʩʦʩʪʝʧ-
ʥʦʛʦ ʣʘʥʜʰʘʬʪʦʚ, ʠ ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴ-
ʥʳʤ ʨʝʩʫʨʩʦʤ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. 
ʂ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʣʝʢʘʨ-

ʩʪʚʝʥʥʳʤ ʨʘʩʪʝʥʠʷʤ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘ-
ʩʪʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʭʤʝʣʴ ʚʴʶʱʠʡʩʷ, ʢʨʘ-
ʧʠʚʫ ʜʚʫʜʦʤʥʫʶ, ʪʳʩʷʯʝʣʠʩʪʥʠʢ ʦʙʳʢʥʦ-
ʚʝʥʥʳʡ, ʨʦʤʘʰʢʫ ʘʧʪʝʯʥʫʶ, ʮʠʢʦʨʠʡ 
ʦʙʳʢʥʦʚʝʥʥʳʡ, ʟʚʝʨʦʙʦʡ ʧʨʦʜʳʨʷʚʣʝʥ-
ʥʳʡ ʠ ʩʦʣʦʜʢʫ ʛʦʣʫʶ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ 
ʨʘʩʪʝʥʠʷ ʠʟʚʝʩʪʥʳ ʩʚʦʠʤʠ ʧʦʣʦʞʠʪʝʣʴ-
ʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʵʬʬʝʢʪʘʤʠ ʠ ʜʦ-
ʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ ʠʟʫʯʝʥʳ ʢʘʢ ʦʪʝʯʝ-

ʩʪʚʝʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʪʘʢ ʠ ʟʘ ʨʫʙʝ-
ʞʦʤ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʤʦʥ-
ʩʪʨʠʨʫʶʪ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ 
ʵʢʩʪʨʘʢʪʦʚ, ʵʬʠʨʥʳʭ ʤʘʩʝʣ, ʘ ʪʘʢʞʝ ʬʨʘʢ-
ʮʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʜʘʥʥʳʭ ʨʘʩʪʝʥʠʡ. 
ɺ ʦʙʟʦʨʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦʙ ʘʥʪʠ-

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʩʚʦʡʩʪʚʘʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 
ʨʘʩʪʝʥʠʡ (ʭʤʝʣʴ ʚʴʶʱʠʡʩʷ, ʢʨʘʧʠʚʘ ʜʚʫ-
ʜʦʤʥʘʷ, ʪʳʩʷʯʝʣʠʩʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ, 
ʨʦʤʘʰʢʘ ʘʧʪʝʯʥʘʷ, ʮʠʢʦʨʠʡ ʦʙʳʢʥʦʚʝʥ-
ʥʳʡ, ʟʚʝʨʦʙʦʡ ʧʨʦʜʳʨʷʚʣʝʥʥʳʡ, ʩʦʣʦʜʢʘ 
ʛʦʣʘʷ), ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ 
ʦʙ ʦʧʳʪʝ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʨʘʩʪʝʥʠʡ ʣʠʙʦ 
ʠʭ ʬʨʘʢʮʠʡ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ 
ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʇʦʠʩʢ ʠʩʪʦʯʥʠʢʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʙʠʙ-

ʣʠʦʛʨʘʬʠʯʝʩʢʠʭ ʙʘʟʘʭ ʜʘʥʥʳʭ, ʚ ʥʘʫʯʥʳʭ 
ʵʣʝʢʪʨʦʥʥʳʭ ʙʠʙʣʠʦʪʝʢʘʭ ʩ ʧʦʠʩʢʦʚʳʤʠ 
ʩʠʩʪʝʤʘʤʠ: Pubmed (https://
pubmed.ncbi.nlm.nih.gov); Web of Science 
(http://www.webofscience.com); Elsevier 
(https://www.elsevier.com); Scopus (https://
www.scopus. com); Springer (https://
www.springer. com); Google Scholar 
(https://scholar.google.com); ʎʅʉʍɹ 
(http://www.cnshb.ru). ɹʘʟʳ ʜʘʥʥʳʭ 
çʉʧʠʩʦʢ ʨʘʩʪʝʥʠʡè (http:// 
www.theplantlist.org) ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ 
ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʥʘʫʯʥʳʭ ʥʘʟʚʘʥʠʡ ʠ ʧʦʜ-
ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ.  
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʅʘʪʫʨʘʣʴʥʳʝ ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ, ʚ 

ʦʪʣʠʯʠʠ ʦʪ ʩʠʥʪʝʪʠʯʝʩʢʠʭ, ʤʦʛʫʪ ʧʨʦʠʟ-
ʚʦʜʠʪʩʷ ʠʟ ʧʦʚʩʝʤʝʩʪʥʦ ʜʦʩʪʫʧʥʦʛʦ ʩʳ-
ʨʴʷ. ɺ ʊʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ 
ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʦʠʟ-
ʨʘʩʪʘʶʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʨʝʥʙʫʨʛʩʢʦʡ 
ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʫʢʘʟʘʥʳ ʠʭ ʦʩʥʦʚʥʳʝ 
ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ. ɺ ʠʟʫʯʝʥʥʦʡ 
ʥʘʤʠ ʣʠʪʝʨʘʪʫʨʝ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʧʫʙʣʠʢʘ-
ʮʠʡ ʙʳʣʦ ʧʦʩʚʷʱʝʥʦ ʠʤʝʥʥʦ ʵʪʠʤ ʨʘʩʪʝ-
ʥʠʷʤ, ʠʭ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʠ ʘʥʪʠ-
ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʩʚʦʡʩʪʚʘʤ, ʘ ʪʘʢʞʝ ʚʦʟ-
ʤʦʞʥʦʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ 
ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ.    

http://www.webofscience.com/
http://www.cnshb.ru/
http://www.theplantlist.org/
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 ̄

  
ʉʝʤʝʡʩʪʚʦ 

  
ʅʘʟʚʘʥʠʝ ʨʘʩ-
ʪʝʥʠʷ 

  
ʆʩʥʦʚʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ 

  

 1. Cannabaceae 
Endl. - ʂʦʥʦ-
ʧʣʝʚʳʝ 

Humulus lupu-
lus L. ï ʍʤʝʣʴ 
ʚʴʶʱʠʡʩʷ 

ʉʦʧʣʦʜʠʷ ʭʤʝʣʷ ʦʢʘʟʳʚʘʶʪ ʫʩʧʦʢʘʠʚʘʶʱʝʝ, ʧʨʦ-
ʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ, ʤʦʯʝʛʦʥʥʦʝ, ʩʧʘʟʤʦʣʠʪʠ-
ʯʝʩʢʦʝ, ʙʘʢʪʝʨʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ. ʆʩʥʦʚʥʳʤʠ 
ʚʝʱʝʩʪʚʘʤʠ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʤʠ ʣʝʯʝʙʥʳʝ ʩʚʦʡ-
ʩʪʚʘ ʭʤʝʣʷ, ʷʚʣʷʶʪʩʷ ʛʦʨʝʯʠ, ʬʝʥʦʣʴʥʳʝ ʩʦʝʜʠ-
ʥʝʥʠʷ ʠ ʵʬʠʨʥʦʝ ʤʘʩʣʦ 

 2. Urticactae Juss. 
- ʂʨʘʧʠʚʥʳʝ 

Urtica dioica L. 
ï ʂʨʘʧʠʚʘ ʜʚʫ-
ʜʦʤʥʘʷ 

ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʬʦʨʤʳ ʢʨʘʧʠʚʳ ʦʙʣʘʜʘʶʪ ʩʦʩʫ-
ʜʦʩʫʞʠʚʘʶʱʠʤ, ʞʝʣʯʝʛʦʥʥʳʤ, ʚʠʪʘʤʠʥʠʟʠʨʫʶ-
ʱʠʤ, ʤʦʯʝʛʦʥʥʳʤ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ 
ʩʚʦʡʩʪʚʘʤʠ, ʧʦʚʳʰʘʶʪ ʧʨʦʮʝʩʩʳ ʨʝʛʝʥʝʨʘʮʠʠ 
ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢ-
ʪʘ 

 3. Asteraceae 
Dumort. 
(Compositae 
Giseke) ï ɸʩʪ-
ʨʦʚʳʝ, ʩʣʦʞʥʦ-
ʮʚʝʪʥʳʝ 

Achilea mille-
folium L. ï 

ʊʳʩʷʯʝʣʠʩʪʥʠʢ 
ʦʙʳʢʥʦʚʝʥʥʳʡ 

ɼʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʮʠʥʝʦʣ ʠ ʘʟʫʣʝʥʳ ʦʙʫʩʣʘʚ-
ʣʠʚʘʶʪ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ, ʙʘʢʪʝʨʠʮʠʜ-
ʥʳʝ, ʧʨʦʪʠʚʦʘʣʣʝʨʛʠʯʝʩʢʠʝ ʠ ʨʘʥʦʟʘʞʠʚʣʷʶʱʠʝ 
ʩʚʦʡʩʪʚʘ ʪʳʩʷʯʝʣʠʩʪʥʠʢʘ. 
ʕʬʠʨʥʦʝ ʤʘʩʣʦ ʪʳʩʷʯʝʣʠʩʪʥʠʢʘ ʧʨʦʷʚʣʷʝʪ ʘʥʪʠ-
ʙʘʢʪʝʨʠʘʣʴʥʫʶ ʠ ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʫʶ ʘʢʪʠʚʥʦʩʪʴ 

 4. Asteraceae 
Dumort. 
(Compositae 
Giseke) ï ɸʩʪ-
ʨʦʚʳʝ, ʩʣʦʞʥʦ-
ʮʚʝʪʥʳʝ 

Matricaria 
recutita  L. (M. 
chamomilla L. 
var. recutita 
(L.) Grierson) ï 
ʈʦʤʘʰʢʘ ʘʧ-
ʪʝʯʥʘʷ, ʠʣʠ 
ʦʙʦʜʨʘʥʥʘʷ 

ʆʙʣʘʜʘʝʪ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ, ʩʧʘʟʤʦʣʠ-
ʪʠʯʝʩʢʠʤ ʠ ʫʤʝʨʝʥʥʳʤ ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʜʝʡ-
ʩʪʚʠʝʤ, ʫʤʝʥʴʰʘʝʪ ʧʨʦʮʝʩʩʳ ʙʨʦʞʝʥʠʷ ʚ ʢʠʰʝʯ-
ʥʠʢʝ, ʧʦʚʳʰʘʝʪ ʩʝʢʨʝʮʠʶ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ 
ʞʝʣʝʟ 

 5. Asteraceae 
Dumort. 
(Compositae 
Giseke) ï ɸʩʪ-
ʨʦʚʳʝ, ʩʣʦʞʥʦ-
ʮʚʝʪʥʳʝ 

Cichorium inty-
bus L. ï ʎʠʢʦ-
ʨʠʡ ʦʙʳʢʥʦ-
ʚʝʥʥʳʡ 

ʇʨʠʤʝʥʝʥʠʝ ʛʘʣʝʥʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ ʮʠʢʦʨʠʷ ʚʦʟ-
ʙʫʞʜʘʝʪ ʘʧʧʝʪʠʪ, ʫʣʫʯʰʘʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʩʝʡ 
ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʠʭ ʥʘʟʥʘʯʘʶʪ ʧʨʠ 
ʢʦʣʠʪʘʭ, ʛʘʩʪʨʠʪʘʭ ʠ ʵʥʪʝʨʠʪʘʭ 

 6. Hypericaceae 
Juss. - ɿʚʝ-
ʨʦʙʦʡʥʳʝ 

Hypericum 
perforatum L. ï 
ɿʚʝʨʦʙʦʡ ʧʨʦ-
ʜʳʨʷʚʣʝʥʥʳʡ 

ʇʨʝʧʘʨʘʪʳ ʟʚʝʨʦʙʦʷ ʦʢʘʟʳʚʘʶʪ ʧʨʦʪʠʚʦʚʦʩʧʘ-
ʣʠʪʝʣʴʥʦʝ, ʘʥʪʠʩʝʧʪʠʯʝʩʢʦʝ, ʚʷʞʫʱʝʝ, ʩʧʘʟʤʦ-
ʣʠʪʠʯʝʩʢʦʝ, ʜʠʫʨʝʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ, ʩʪʠʤʫʣʠʨʫ-
ʶʪ ʨʝʛʝʥʝʨʘʮʠʶ ʪʢʘʥʝʡ. ʈʘʩʪʝʥʠʝ ʦʙʣʘʜʘʝʪ ʦʙʱʝ-
ʫʢʨʝʧʣʷʶʱʠʤʠ ʠ ʢʨʦʚʦʦʩʪʘʥʘʚʣʠʚʘʶʱʠʤʠ ʩʚʦʡ-
ʩʪʚʘʤʠ. 

 7. Fabaceae Lindl. 
(Leguminosae 
Juss., Papilio-
naceae Giseke) 
ï ɹʦʙʦʚʳʝ, 
ʄʦʪʳʣʴʢʦʚʳʝ 

Glycrrhiza glar-
ba L. (inc. G. 
glandulifera 
Waldst. et Kit.) 
-  ʉʦʣʦʜʢʘ 
ʛʦʣʘʷ 

ʆʪʚʘʨ ʢʦʨʥʝʡ ʩʦʣʦʜʢʠ ʦʢʘʟʳʚʘʝʪ ʦʪʭʘʨʢʠʚʘʶʱʝʝ 
ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ 

ʊʘʙʣʠʮʘ 1 ï ʉʧʠʩʦʢ ʥʝʢʦʪʦʨʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ 
ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ 

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʬʠʪʦʙʠʦʪʠ-
ʢʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʥʦʛʠʤʠ ʩʧʝʮʠʘʣʠ-
ʩʪʘʤʠ ʢʘʢ ʟʘʤʝʥʘ ʢʦʨʤʦʚʳʭ ʘʥʪʠʙʠʦʪʠ-
ʢʦʚ. ʇʨʠ ʵʪʦʤ ʢʨʦʤʝ ʧʨʷʤʦʛʦ ʘʥʪʠʙʘʢʪʝ-
ʨʠʘʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ ʵʢʩʪʨʘʢʪʳ ʠ ʬʨʘʢʮʠʠ 

ʨʘʩʪʝʥʠʡ ʧʨʦʷʚʣʷʶʪ ʘʥʪʠʢʚʦʨʫʤʥʫʶ ʘʢ-
ʪʠʚʥʦʩʪʴ. ʇʦʩʢʦʣʴʢʫ ʤʥʦʛʠʝ ʧʘʪʦʛʝʥʥʳʝ 
ʩʚʦʡʩʪʚʘ ʙʘʢʪʝʨʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʠʦʧʣʝʥ-
ʢʦʦʙʨʘʟʦʚʘʥʠʝ, ʟʘʚʠʩʷʪ ʦʪ ʯʫʚʩʪʚʘ ʢʚʦʨʫ-
ʤʘ, ʧʦʜʘʚʣʝʥʠʝ ʵʪʦʛʦ ʬʝʥʦʤʝʥʘ ʷʚʣʷʝʪʩʷ 
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ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʨʠʤʝ-
ʥʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʨʘʮʠʦʥʝ 
ʩʢʦʪʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʝʪʩʷ ʘʢʪʠʚ-
ʥʦʝ ʠʟʫʯʝʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʩʚʦʡʩʪʚ 
ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʬʨʘʢʮʠʡ. 
ʌʠʪʦʙʠʦʪʠʢʠ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʤʦʛʫʪ ʩʦ-
ʜʝʨʞʘʪʴ ʨʘʟʣʠʯʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚ-
ʥʳʝ ʚʝʱʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʘʣʢʘʣʦʠʜʳ, ʛʣʠ-
ʢʦʟʠʜʳ, ʩʘʧʦʥʠʥʳ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦ-
ʪʳ, ʛʦʨʴʢʠʝ ʠ ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʵʬʠʨ-
ʥʳʝ ʤʘʩʣʘ ʠ ʪ. ʜ. ʀʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʵʪʠʤ 
ʚʝʱʝʩʪʚʘʤ ʜʦʩʪʠʛʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʡ ʵʬ-
ʬʝʢʪ.  
ʍʤʝʣʴ ʚʴʶʱʠʡʩʷ (Humulus lupulus L.). 

ʩʦʜʝʨʞʠʪ ʚʝʱʝʩʪʚʘ ʩ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳ-
ʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʇʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʯʠʱʝʥ-
ʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʭʤʝʣʷ: ʛʫʤʫʣʦʥʘ, ʣʫʧʫ-
ʣʦʥʘ ʠ ʢʩʘʥʪʦʛʫʤʦʣʘ ʚ ʦʪʥʦʰʝʥʠʠ ʘʥʘʵ-
ʨʦʙʥʳʭ ʙʘʢʪʝʨʠʡ. ʋʩʪʘʥʦʚʣʝʥʘ ʘʥʪʠʤʠʢ-
ʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʰʪʘʤʤʦʚ 
B. fragilis, C. perfringens ʠ C. difficile. 
ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʳʡ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʡ 
ʵʬʬʝʢʪ ʥʘʙʣʶʜʘʣʩʷ ʫ ʢʩʘʥʪʦʛʫʤʦʣʘ ʩʦ 
ʟʥʘʯʝʥʠʷʤʠ ʄʀʂ ʠ ʄɹʂ 15ï107 ʤʢʛ/ʤʣ, 
ʯʪʦ ʙʣʠʟʢʦ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʪʨʘʜʠʮʠʦʥʥʳʭ 
ʘʥʪʠʙʠʦʪʠʢʦʚ ʫ ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ ʩ ʧʦ-
ʚʳʰʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ. ʅʝʤʥʦʛʦ 
ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʄʀʂ ʠ ʄɹʂ ʙʳ-
ʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʫʧʫʣʦ-
ʥʘ, ʟʘ ʢʦʪʦʨʳʤ ʩʣʝʜʦʚʘʣʠ ʙʦʣʝʝ ʚʳʩʦʢʠʝ 
ʟʥʘʯʝʥʠʷ ʛʫʤʫʣʦʥʘ [3]. ɸʥʪʠʤʠʢʨʦʙʥʫʶ 
ʘʢʪʠʚʥʦʩʪʴ ʵʢʩʪʨʘʢʪʦʚ H. lupulus L., ʧʦʣʫ-
ʯʝʥʥʳʭ ʠʟ ʨʘʟʥʳʭ ʛʝʥʦʪʠʧʦʚ H. lupulus L. 
ʠʩʩʣʝʜʦʚʘʣʠ ʚ ʦʪʥʦʰʝʥʠʠ Staphylococcus 
aureus ʠ Lactobacillus acidophilus. ɻʠʜʨʦ-
ʘʮʝʪʦʥʦʚʳʝ ʵʢʩʪʨʘʢʪʳ H. lupulus L. ʙʳʣʠ 
ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ ʧʨʦʪʠʚ Staphylococcus 
aureus, ʯʝʤ ʧʨʦʪʠʚ Lactobacillus acidophi-
lus [4]. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 
ʘʥʪʠʙʠʦʧʣʝʥʦʯʥʳʭ ʩʚʦʡʩʪʚ ʩʦʝʜʠʥʝʥʠʡ, 
ʧʦʣʫʯʝʥʥʳʭ ʠʟ H. lupulus L. (ʛʫʤʫʣʦʥʘ, 
ʣʫʧʫʣʦʥʘ ʠ ʢʩʘʥʪʦʛʫʤʦʣʘ), ʧʨʦʪʠʚ ʚʳ-
ʙʨʘʥʥʦʡ ʛʨʫʧʧʳ ʚʠʜʦʚ Staphylococcus, 
ʚʢʣʶʯʘʷ ʤʝʪʠʮʠʣʣʠʥ-ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʠ 
ʫʩʪʦʡʯʠʚʳʝ ʰʪʘʤʤʳ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 
ʚʩʝ ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ H. lu-
pulus L. ʦʙʣʘʜʘʶʪ ʘʥʪʠʤʠʢʨʦʙʥʳʤʠ ʩʚʦʡ-
ʩʪʚʘʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʚʩʝʭ ʧʨʦʪʝʩʪʠʨʦʚʘʥ-
ʥʳʭ ʩʪʘʬʠʣʦʢʦʢʢʦʚ, ʢʘʢ ʧʣʘʥʢʪʦʥʥʳʭ, ʪʘʢ 
ʠ ʦʙʠʪʘʶʱʠʭ ʚ ʙʠʦʧʣʝʥʢʘʭ, ʙʝʟ ʩʫʱʝ-

ʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʫʩʪʦʡʯʠʚʳʤʠ ʠ 
ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʰʪʘʤʤʘʤʠ. ɺʩʝ ʩʦʝʜʠ-
ʥʝʥʠʷ ʩʥʠʞʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʘʣʴ-
ʥʳʭ ʢʣʝʪʦʢ, ʚʳʩʚʦʙʦʞʜʘʝʤʳʭ ʠʟ ʙʠʦʧʣʝʥ-
ʢʠ, ʧʨʠʯʝʤ ʩʘʤʳʡ ʩʠʣʴʥʳʡ ʵʬʬʝʢʪ 
ʥʘʙʣʶʜʘʣʩʷ ʫ ʣʫʧʫʣʦʥʘ, ʟʘ ʢʦʪʦʨʳʤ ʩʣʝ-
ʜʦʚʘʣ ʢʩʘʥʪʦʛʫʤʦʣ. ɹʦʣʝʝ ʪʦʛʦ, ʣʫʧʫʣʦʥ ʠ 
ʢʩʘʥʪʦʛʫʤʦʣ ʥʝ ʪʦʣʴʢʦ ʩʤʦʛʣʠ ʧʨʦʥʠʢ-
ʥʫʪʴ ʚ ʙʠʦʧʣʝʥʢʫ ʠ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝ-
ʩʪʚʦ ʙʘʢʪʝʨʠʡ ʚʥʫʪʨʠ ʥʝʝ, ʥʦ ʠ ʠʭ ʙʦʣʝʝ 
ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (~60 ʤʢʛ/ʤʣ ʜʣʷ 
ʢʩʘʥʪʦʛʫʤʦʣʘ ʠ ~125 ʤʢʛ/ʤʣ ʜʣʷ ʣʫʧʫʣʦ-
ʥʘ) ʩʥʠʟʠʣʠ ʢʦʣʠʯʝʩʪʚʦ ʚʳʞʠʚʰʠʭ ʙʘʢʪʝ-
ʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʜʦ ʥʫʣʷ [5]. 
ʂʨʘʧʠʚʘ ʜʚʫʜʦʤʥʘʷ (Urtica dioica L.) ʠ 

ʝʝ ʵʢʩʪʨʘʢʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʚ ʬʘʨʤʘ-
ʮʝʚʪʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰ-
ʣʝʥʥʦʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ ʠ 
ʢʦʥʩʝʨʚʘʥʪʦʚ. ʌʠʪʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ U. dioica L. ʚ ʦʩʥʦʚʥʦʤ ʙʳʣʠ ʩʦʩʨʝ-
ʜʦʪʦʯʝʥʳ ʥʘ ʠʟʫʯʝʥʠʠ ʝʝ ʙʠʦʣʦʛʠʯʝʩʢʠ 
ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 
ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʠ ʚʠʨʫʩʥʳʝ ʧʘʪʦʛʝʥʳ, 
ʚʢʣʶʯʘʷ ʚʦʟʙʫʜʠʪʝʣʝʡ ʧʠʱʝʚʦʡ ʪʦʢʩʠʢʦ-
ʠʥʬʝʢʮʠʠ [6]. ʃʠʩʪʴʷ U. dioica L. ʩʦʜʝʨ-
ʞʘʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʪʘʥʠʥʳ, ʫʯʘʩʪʚʫʶ-
ʱʠʝ ʚ ʠʥʛʠʙʠʨʦʚʘʥʠʠ ʤʝʤʙʨʘʥʥʳʭ ʪʨʘʥʩ-
ʧʦʨʪʥʳʭ ʙʝʣʢʦʚ ʠ ʩʥʠʞʘʶʱʠʝ ʘʜʛʝʟʠʚ-
ʥʦʩʪʴ ʙʘʢʪʝʨʠʡ, ʠ ʪʝʨʧʝʥʳ, ʫʯʘʩʪʚʫʶʱʠʝ 
ʚ ʨʘʟʨʫʰʝʥʠʠ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʙʘʢʪʝʨʠʡ. 
ɺʦʜʥʳʡ, ʛʝʢʩʘʥʦʚʳʡ, ʭʣʦʨʦʬʦʨʤʥʳʡ, 
ʵʪʠʣʘʮʝʪʘʪʥʳʡ ʠ ʤʝʪʘʥʦʣʴʥʳʡ ʵʢʩʪʨʘʢʪʳ 
U. dioica L. ʧʦʢʘʟʘʣʠ ʘʥʪʠʤʠʢʨʦʙʥʦʝ ʜʝʡ-
ʩʪʚʠʝ ʥʘ ʧʘʪʦʛʝʥʥʳʝ ʙʘʢʪʝʨʠʠ, ʪʘʢʠʝ ʢʘʢ 
Pseudomonas aeruginosa, Staphylococcus 
aureus, Salmonella Typhi, Klebsiella. pneu-
moniae ʠ Enterococcus faecalis. ʊʘʢʞʝ ʧʨʦ-
ʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ in vitro, ʜʝʤʦʥ-
ʩʪʨʠʨʫʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʝ U. dioica L. ʥʘ 
ʙʠʦʧʣʝʥʢʦʦʙʨʘʟʦʚʘʥʠʝ Salmonella enter-
ica. ʄʝʪʘʥʦʣʴʥʳʡ ʵʢʩʪʨʘʢʪ ʣʠʩʪʴʝʚ U. 
dioica L. ʦʢʘʟʳʚʘʝʪ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʝ 
ʜʝʡʩʪʚʠʝ ʥʘ Campylobacter jejuni ʚ ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ 1,45-1,87 ʤʛ/ʤʣ [7].  
ʊʳʩʷʯʝʣʠʩʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ 

(Achillea millefolium L.). ʌʠʪʦʭʠʤʠʯʝʩʢʠʡ 
ʩʦʩʪʘʚ A. millefolium L. ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦ-
ʰʦ ʠʟʫʯʝʥ ʠ ʚʢʣʶʯʘʝʪ ʬʣʘʚʦʥʦʠʜʳ, ʪʝʨ-
ʧʝʥʦʠʜʳ, ʣʠʛʥʘʥʳ, ʧʨʦʠʟʚʦʜʥʳʝ ʘʤʠʥʦ-
ʢʠʩʣʦʪ, ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ. ʇʨʠ ʵʪʦʤ ʥʝʢʦ-
ʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 
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ʨʘʟʣʠʯʠʷʭ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʚ 
ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʨʘʩʪʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʣʠʩʪʴʷʭ ʧʨʝʦʙʣʘʜʘʶʪ 
ʢʦʬʝʠʣʭʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʘ ʚ ʩʦʮʚʝʪʠʷʭ ï 
ʬʣʘʚʦʥʦʠʜʳ.  ɺʪʦʨʠʯʥʳʝ ʤʝʪʘʙʦʣʠʪʳ 
(ʬʣʘʚʦʥʦʠʜʳ, ʬʝʥʦʣʴʥʳʝ ʢʠʩʣʦʪʳ, ʢʫʤʘ-
ʨʠʥʳ, ʪʝʨʧʝʥʦʠʜʳ), ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ 
ʨʘʩʪʝʥʠʷ, ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʝʛʦ ʙʠʦʣʦʛʠʯʝ-
ʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʙʘʢʪʝʨʠʡ, 
ʛʨʠʙʦʚ ʠ ʧʘʨʘʟʠʪʦʚ. 
ʕʬʠʨʥʦʝ ʤʘʩʣʦ ʪʳʩʷʯʝʣʠʩʪʥʠʢʘ ʧʦʢʘ-

ʟʘʣʦ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ ʠ ʧʨʦʪʠʚʦʛʨʠʙ-
ʢʦʫʶ ʘʢʪʠʚʥʦʩʪʴ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʵʬʠʨʦ-
ʥʦʝ ʤʘʩʣʦ ʠʟ A. millefolium L. ʧʦʜʘʚʣʷʣʦ 
ʨʦʩʪ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ B. 
Cereus ʠ St. Aureus. ʇʨʦʪʠʚʦʛʨʠʙʢʦʚʘʷ 
ʘʢʪʠʚʥʦʩʪʴ ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʜʣʷ R. 
Stolonifer, V. dahliae, C. gloeosporioides, 
Botrytis cinerea, ʠ Aspergillus niger [8]. 
ʈʦʤʘʰʢʘ ʘʧʪʝʯʥʘʷ/ʦʙʦʜʨʘʥʥʘʷ 

(Matricaria recutita L.). ʇʦʩʨʝʜʩʪʚʦʤ ʬʠ-
ʪʦʭʠʤʠʯʝʩʢʦʛʦ ʩʢʨʠʥʠʥʛʘ ʚ ʩʦʩʪʘʚʝ ʵʬʠʨ-
ʥʦʛʦ ʤʘʩʣʘ ʠ ʵʢʩʪʨʘʢʪʦʚ M. chamomilla L. 
ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ ʙʦʣʝʝ 120 ʢʦʤʧʦʥʝʥ-
ʪʦʚ, ʚʢʣʶʯʘʷ ʪʝʨʧʝʥʦʠʜʳ ʠ ʬʝʥʦʣʴʥʳʝ 
ʩʦʝʜʠʥʝʥʠʷ (ʬʝʥʦʣʴʥʳʝ ʢʠʩʣʦʪʳ, ʬʣʘʚʦ-
ʥʦʠʜʳ ʠ ʢʫʤʘʨʠʥʳ) [9]. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ M. Chamo-
milla L. ʦʙʣʘʜʘʝʪ ʥʝʩʢʦʣʴʢʠʤʠ ʚʠʜʘʤʠ 
ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʧʨʦʪʠʚʦʧʘʨʘʟʠʪʘʨʥʦʡ, ʠʥʩʝʢʪʠʮʠʜʥʦʡ, 
ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʦʡ (ʧʨʦʪʠʚ Candida sp. ʠ 
Aspergillus sp.) ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ (ʚ 
ʦʪʥʦʰʝʥʠʠ Staphylococcus aureus ʠ Pseu-
domonas aeruginosa [10].  
ʎʠʢʦʨʠʡ ʦʙʳʢʥʦʚʝʥʥʳʡ (Cichorium 

intybus L.). ɸʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ ʠ ʧʨʦʪʠ-
ʚʦʛʨʠʙʢʦʚʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʳʨʦʛʦ ʵʢʩʪʨʘʢ-
ʪʘ C. Intybus L. ʠ ʝʛʦ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʚʦʨʠ-
ʤʳʭ ʚ ʨʘʩʪʚʦʨʠʪʝʣʷʭ ʬʨʘʢʮʠʡ ʦʧʨʝʜʝʣʷʣʠ 
ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʝʪʦʜʘʤʠ ʥʘ Escherichia 
coli, Klebsiella pneumoniae, ʩʠʥʝʛʥʦʡʥʦʡ 
ʧʘʣʦʯʢʝ, ʵʧʠʜʝʨʤʘʣʴʥʦʤ ʩʪʘʬʠʣʦʢʦʢʢʝ, 
ʤʝʪʠʮʠʣʣʠʥʨʝʟʠʩʪʝʥʪʥʦʤ ʟʦʣʦʪʠʩʪʦʤ 
ʩʪʘʬʠʣʦʢʦʢʢʝ ʠ Bacillus subtilis. ɺʦʜʥʘʷ ʠ 
ʵʪʠʣʘʮʝʪʘʪʥʘʷ ʬʨʘʢʮʠʠ ʧʦʢʘʟʘʣʠ ʤʥʦʛʦ-
ʦʙʝʱʘʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ Fusariun 
solani ʠ Aspergillus niger. ɸʥʘʣʦʛʠʯʥʳʤ 
ʦʙʨʘʟʦʤ, ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʭʣʦʨʦ-
ʬʦʨʤʥʘʷ ʬʨʘʢʮʠʷ ʪʘʢʞʝ ʦʙʣʘʜʘʝʪ ʚʳʩʦ-
ʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʨʦʪʠʚ Fusariun solani 

[11]. ɺʩʝ ʵʢʩʪʨʘʢʪʳ ʩʝʤʷʥ C. Intybus L. 
ʧʨʦʷʚʠʣ ʘʥʪʠʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ 
ʦʪʥʦʰʝʥʠʠ ʪʝʩʪʠʨʫʝʤʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʦʚ, ʪʦʛʜʘ ʢʘʢ S. aureus ʦʢʘʟʘʣʩʷ ʥʘʠʙʦ-
ʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʢ ʚʦʜʥʦʤʫ ʵʢʩʪʨʘʢʪʫ 
ʠ ʠʤʝʣ ʩʘʤʫʶ ʰʠʨʦʢʫʶ ʟʦʥʫ ʠʥʛʠʙʠʨʦʚʘ-
ʥʠʷ. ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʵʪʠʣʘʮʝʪʘʪ ʠ 
ʵʪʘʥʦʣʴʥʳʡ ʵʢʩʪʨʘʢʪ ʵʬʬʝʢʪʠʚʥʳ ʚ ʦʪʥʦ-
ʰʝʥʠʠ P. aeruginosa ʠ S. Aureus [12].   
ɿʚʝʨʦʙʦʡ ʧʨʦʜʳʨʷʚʣʝʥʥʳʡ (Hypericum 

perforatum L.). ʆʙʥʘʨʫʞʝʥʦ ʚʣʠʷʥʠʝ H. 
perforatum L. ʥʘ ʩʠʩʪʝʤʫ ʢʚʦʨʫʤ ʩʝʥʩʠʥʛʘ 
ʫ P. Aeruginosa. ʕʪʘʥʦʣʴʥʳʡ, ʤʝʪʘʥʦʣʴ-
ʥʳʡ ʠ ʘʮʝʪʦʥʦʚʳʡ ɻʢʩʪʨʘʢʪʳ H. perfora-
tum L. ʚ ʜʦʟʠʨʦʚʢʝ 250 ʤʢʛ/ʤʣ ʠʥʛʠʙʠʨʦ-
ʚʘʣʠ ʩʠʛʥʘʣʴʥʳʡ ʧʫʪʴ LasIR ʜʦ 65,43%, 
59,60%, 55,95%, ʘ ʵʢʩʪʨʘʢʪʳ ʠʟ ʪʝʭ ʞʝ 
ʨʘʩʪʚʦʨʠʪʝʣʝʡ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ 
ʫʣʴʪʨʘʟʚʫʢʘ, ʠʥʛʠʙʠʨʦʚʘʣʠ 71,33%, 
64,47%, 57,35% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʨʦʤʝ 
ʪʦʛʦ, ʩʪʝʧʝʥʴ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʧʫʪʠ RhlIR 
ʩʦʩʪʘʚʠʣʘ 28,80%, 50,83%, 45,84% ʜʣʷ 
ʵʢʩʪʨʘʢʪʦʚ ʵʪʘʥʦʣʘ, ʤʝʪʘʥʦʣʘ, ʘʮʝʪʦʥʘ 
(ʜʦʟʳ 250 ʤʢʛ/ʤʣ) ʠ 51,43%, 57,41%, 
50,02% ʜʣʷ ʵʢʩʪʨʘʢʪʦʚ, ʦʙʨʘʙʦʪʘʥʥʳʭ 
ʫʣʴʪʨʘʟʚʫʢʦʤ (ʜʦʟʳ 250 ʤʢʛ/ʤʣ). ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʥʝʦʙʨʘʙʦʪʘʥʥʳʤ ʢʦʥʪʨʦʣʝʤ [13]. 
ɺ ʨʘʙʦʪʝ Tamfu A.N. ʩ ʩʦʘʚʪʦʨʘʤʠ ʦʙʥʘ-
ʨʫʞʝʥʘ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 
ʬʝʥʦʣʴʥʦʛʦ ʵʢʩʪʨʘʢʪʘ Hypericum perfora-
tum, ʧʦʣʫʯʝʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ ʫʣʴʪʨʘʟʚʫʢʘ 
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʤʝʩʠ ʵʪʘʥʦʣ: ʚʦʜʘ 
(70%) ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʠʪʝʣʷ.  ɺ ʵʪʦʤ 
ʠʩʩʣʝʜʦʚʘʥʠʠ ʵʢʩʪʨʘʢʪ H. Perforatum ʧʨʦ-
ʷʚʣʷʣ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ 
ʦʪʥʦʰʝʥʠʠ Chromobacterium violaceum 
CV026 (ʄʀʂ ʩʦʩʪʘʚʣʷʣʘ 0,625 ʤʛ/ʤʣ) 
[14]. 
ʉʦʣʦʜʢʘ ʛʦʣʘʷ (Glycrrhiza glarba L.). 

ʆʙʥʘʨʫʞʝʥʘ ʘʥʪʠʢʚʦʨʫʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʫ 
ʬʨʘʢʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʨʘʩʪʝʥʠʷ G. glar-
ba L. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ G. glarba L. ʩʥʠʞʘ-
ʣʘ ʚʳʨʘʙʦʪʢʫ ʬʘʢʪʦʨʦʚ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʫ 
Acinetobacter baumannii, ʢʦʪʦʨʳʝ ʨʝʛʫʣʠ-
ʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʯʫʚʩʪʚʘ ʢʚʦʨʫʤʘ, ʘ 
ʠʤʝʥʥʦ, ʧʦʜʚʠʞʥʦʩʪʴ, ʙʠʦʧʣʝʥʦʢʦʦʙʨʘʟʦ-
ʚʘʥʠʝ ʠ ʚʳʨʘʙʦʪʢʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʬʝʨ-
ʤʝʥʪʦʚ.  ʌʨʘʢʮʠʠ G. glarba L. ʧʦʜʘʚʣʷʣʠ 
ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʘ ʘʫʪʦʠʥʜʫʢʪʦʨʘ ʩʠʥʪʘʟʳ, 
abaI, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʥʠʞʘʣʠ (92%) 
ʚʳʨʘʙʦʪʢʫ 3-OH-C12-HSL. ɸʥʘʣʠʟ ʩʦʩʪʘ-
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ʚʘ ʨʘʩʪʠʪʝʣʴʥʦʡ ʬʨʘʢʮʠʠ ʚʳʷʚʠʣ ʥʘʣʠʯʠʝ 
ʚ ʥʝʡ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʢʘʯʝʩʪʚʝ ʘʢʪʠʚʥʳʭ 
ʠʥʛʨʝʜʠʝʥʪʦʚ (ʣʠʢʦʨʠʢʦʥ, ʛʣʠʮʠʨʠʥ ʠ 
ʛʣʠʟʘʨʠʥ). ɺ ʜʨʫʛʦʤ ʥʝʜʘʚʥʝʤ ʠʩʩʣʝʜʦʚʘ-
ʥʠʠ ʪʘʢʞʝ ʦʙʥʘʨʫʞʝʥʦ ʩʥʠʞʝʥʠʝ ʙʠʦ-

ʧʣʝʥʢʦʦʙʨʘʟʦʚʘʥʠʷ ʫ !ŎƛƴŜǘƻōŀŎǘŜǊ bau-
mannii ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʵʢʩʪʨʘʢʪʘ G. 
glabra L.  ʌʠʪʦʭʠʤʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʝʥʥʦʝ 
ʪʝʩʪʠʨʦʚʘʥʠʝ ʵʪʘʥʦʣʴʥʳʭ ʵʢʩʪʨʘʢʪʦʚ 
ʣʠʩʪʴʝʚ G. glabra L. ʧʦʢʘʟʘʣʦ ʥʘʣʠʯʠʝ 
ʬʣʘʚʦʥʦʠʜʦʚ, ʘʣʢʘʣʦʠʜʦʚ, ʬʝʥʦʣʴʥʦʡ, 
ʜʫʙʠʣʴʥʦʡ ʢʠʩʣʦʪʳ ʠ ʪʝʨʧʝʥʦʠʜʦʚ. ʂʨʦ-
ʤʝ ʪʦʛʦ, ʘʚʪʦʨʳ ʦʮʝʥʠʚʘʣʠ ʪʦʢʩʠʯʥʦʩʪʴ 
ʜʘʥʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ 
ʞʠʚʦʪʥʳʭ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ 
ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʥʠʟʢʫʶ ʪʦʢʩʠʯ-
ʥʦʩʪʴ ʵʢʩʪʨʘʢʪʘ G. glabra L. ʜʣʷ ʢʨʳʩ 
(LD50 4,95 ʛ/ʢʛ) [15]. 

ʇʨʠʤʝʥʝʥʠʝ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ  
ʥʘ ʦʩʥʦʚʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ 
ʀʟʫʯʘʝʪʩʷ ʚʣʠʷʥʠʝ ʭʤʝʣʷ ʚʴʶʱʝʛʦʩʷ 

(Humulus lupulus L.) ʠ ʝʛʦ ʵʢʩʪʨʘʢʪʦʚ ʥʘ 
ʧʝʨʝʚʘʨʠʚʘʥʠʝ ʠ ʤʝʪʘʙʦʣʠʟʤ ʧʠʪʘʪʝʣʴ-
ʥʳʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 
ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ. ɺ ʦʜʥʦʤ ʠʟ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʙʳʯ-
ʢʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 
ʭʤʝʣʷ ʚ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʦʪʢʦʨʤʘ, 
ʙʳʣʘ ʥʘ 6% ʚʳʰʝ, ʯʝʤ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʚ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 
ʧʦʙʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʚʦʚʘʨʝʥʠʷ ʫʞʝ 
ʜʘʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʘ 
ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. 
ʆʜʥʘʢʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 
ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʪʦʨʠʯʥʳʭ ʤʝʪʘ-
ʙʦʣʠʪʦʚ ʥʘʯʘʣʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ. 
Bryant R.W. ʠ Cohen S.D. ʦʙʥʘʨʫʞʠʣʠ, 
ʯʪʦ ʦʪʨʘʙʦʪʘʥʥʳʝ ʜʨʦʞʞʠ ʘʤʝʨʠʢʘʥʩʢʠʭ 
ʢʨʘʬʪʦʚʳʭ ʧʠʚʦʚʘʨʝʥʥʳʭ ʟʘʚʦʜʦʚ ʩʦʜʝʨ-
ʞʘʪ Ŭ- ʠ ɓ-ʢʠʩʣʦʪʳ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʚʳ-
ʰʝ 2,5 ʤʛ/ʛ. ʕʢʩʧʝʨʠʤʝʥʪʳ in vitro ʩ ʤʠʢ-
ʨʦʦʨʛʘʥʠʟʤʘʤʠ ʨʫʙʮʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʪʨʘ-
ʙʦʪʘʥʥʳʝ ʧʠʚʥʳʝ ʜʨʦʞʞʠ ʩʦʜʝʨʞʘʪ ʜʦ-
ʩʪʘʪʦʯʥʦ ʚʪʦʨʠʯʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ ʭʤʝʣʷ, 
ʯʪʦʙʳ ʧʦʜʘʚʠʪʴ ʚʳʨʘʙʦʪʢʫ ʘʤʤʠʘʢʘ ʠ 
ʚʳʨʘʙʦʪʢʫ ʤʝʪʘʥʘ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦ-
ʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʪʭʦʜʳ ʧʠʚʦʚʘ-
ʨʝʥʥʳʭ ʟʘʚʦʜʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 
ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʬʠʪʦʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ 
ʠʟ ʭʤʝʣʷ ʜʣʷ ʞʚʘʯʥʳʭ ʠ ʜʨʫʛʦʛʦ ʜʦʤʘʰ-

ʥʝʛʦ ʩʢʦʪʘ [16]. ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘ-
ʪʝʣʝʡ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʠʟʫʯʝʥʠʠ ʙʠʦʣʦ-
ʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʦʨʴʢʠʭ ʢʠʩʣʦʪ ʭʤʝ-
ʣʷ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ɓ-ʢʠʩʣʦʪ.  ʆʜʥʘʢʦ, ʩʫ-
ʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʘʢʪʠʚʥʳʝ ʚʪʦʨʠʯʥʳʝ 
ʤʝʪʘʙʦʣʠʪʳ H. Lupulus L. ɺ ʯʘʩʪʥʦʩʪʠ, 
ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʩʘʥʪʦʛʫʤʦʣ, ʢʦʪʦʨʳʡ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʝʥʠʣʠʨʦʚʘʥʥʳʡ 
ʬʣʘʚʦʥʦʠʜ, ʘ ʥʝ ʛʦʨʴʢʫʶ ʢʠʩʣʦʪʫ, ʠʥʛʠ-
ʙʠʨʫʝʪ ʤʝʪʘʥʦʛʝʥʳ ʠ ʩʥʠʞʘʝʪ ʤʝʪʘʥʦʛʝ-
ʥʝʟ ʩʤʝʰʘʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʨʫʙ-
ʮʘ. ʂʩʘʥʪʦʛʫʤʦʣ ʥʝ ʠʟʤʝʥʷʣ ʘʤʤʠʘʢ/pH ʠ, 
ʧʦ-ʚʠʜʠʤʦʤʫ, ʠʟʙʠʨʘʪʝʣʴʥʦ ʠʥʛʠʙʠʨʦʚʘʣ 
ʤʝʪʘʥʦʛʝʥʳ.  
ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʮʳʧʣʷʪʘʭ-

ʙʨʦʡʣʝʨʘʭ ʧʦʢʘʟʘʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷ-
ʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ An-
taÈPhyt, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʷʪ ʢʦʤʧʦ-
ʥʝʥʪʳ ʭʤʝʣʷ, ʩʦʣʦʜʢʠ ʛʦʣʦʡ, ʚʠʥʦʛʨʘʜʘ ʠ 
ʚʠʪʘʤʠʥ ɽ. ʇʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ ʵʪʦʡ ʜʦ-
ʙʘʚʢʠ, ʠʟ ʨʘʩʯʝʪʘ 400ʛ/ ʪ ʢʦʨʤʘ, ʘʚʪʦʨʳ 
ʦʪʤʝʯʘʶʪ ʫʣʫʯʰʝʥʠʝ ʨʦʩʪʘ ʧʪʠʮʳ, ʭʦʨʦ-
ʰʝʝ ʨʘʟʚʠʪʠʝ ʠ ʤʷʩʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 
ʂʨʦʤʝ ʪʦʛʦ, ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ AntaÈPhyt 
ʪʘʢʞʝ ʫʩʧʝʰʥʦ ʧʦʜʘʚʣʷʣʘ ʨʦʩʪ Staphylo-
coccus aureus ʢʘʢ ʠ ʪʝʪʨʘʮʠʢʣʠʥ, ʠ ʩʣʝʜʦ-
ʚʘʪʝʣʴʥʦ, ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʠʪʦ-
ʙʠʦʪʠʢʦʚ ʪʘʢʦʛʦ ʩʦʩʪʘʚʘ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴ-
ʪʝʨʥʘʪʠʚʳ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘ-
ʪʘʤ [17]. 
ʂʨʘʧʠʚʘ ʜʚʫʜʦʤʥʘʷ (Urtica dioica L.) 

ʠʟʜʘʚʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʣʝʯʝʙʥʳʭ ʮʝʣʷʭ ʠ 
ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʤ ʚʠ-
ʜʦʤ Urticaceae. ʃʠʩʪʴʷ U. dioica L. ʚ ʩʫ-
ʰʝʥʦʤ ʚʠʜʝ ʠʣʠ ʜʨʫʛʠʭ ʬʦʨʤʘʭ ʰʠʨʦʢʦ 
ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʘ ʜʣʷ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. U. Dioica L. 
ʭʦʨʦʰʦ ʘʜʘʧʪʠʨʫʝʪʩʷ ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦ-
ʚʠʷʭ ʟʘʩʫʭʠ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʦʩʚʝʱʝʥʠʷ.  
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, U. Dioica L. ʤʦʞʥʦ ʜʦʙʘʚ-
ʣʷʪʴ ʚ ʨʘʮʠʦʥʳ ʞʠʚʦʪʥʳʭ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜ-
ʭʦʜʷʱʝʛʦ ʢʦʨʤʘ ʜʣʷ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʠ 
ʧʦʚʳʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʠ. ɹʣʘʛʦʜʘʨʷ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʟʘʨʦʜʳʰʝ-
ʚʦʡ ʧʣʘʟʤʳ, ʩʦʜʝʨʞʘʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ 
ʚʝʱʝʩʪʚ ʠ ʘʢʪʠʚʥʳʤ ʠʥʛʨʝʜʠʝʥʪʘʤ, ʧʨʠ-
ʩʫʪʩʪʚʫʶʱʠʤ ʚ U. Dioica L., ʦʥʘ ʤʦʞʝʪ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʙʦʛʘʪʦʛʦ ʙʝʣʢʦʤ 
ʠʥʛʨʝʜʠʝʥʪʘ ʚ ʢʦʨʤʘʭ ʜʣʷ ʞʚʘʯʥʳʭ ʞʠ-
ʚʦʪʥʳʭ. ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, 
U. Dioica L. ʧʦʚʳʰʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-
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ʥʦʩʪʴ, ʫʣʫʯʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʟʜʦʨʦʚʴʝ, 
ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʝ ʧʠʱʝʚʘʨʝʥʠʝ ʠ ʚʩʘ-
ʩʳʚʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ [18].  
ʇʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʢʘʨʤ-

ʣʠʚʘʥʠʶ ʤʫʢʠ ʠʟ ʢʨʘʧʠʚʳ ʜʚʫʜʦʤʥʦʡ, 
ʙʫʨʳʭ ʚʦʜʦʨʦʩʣʝʡ ʠ ʭʚʦʠ ʩʪʣʘʥʥʠʢʘ ʢʝʜ-
ʨʦʚʦʛʦ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ, 
ʢʫʨʘʤ-ʥʝʩʫʰʢʘʤ. ɸʚʪʦʨʳ ʦʪʤʝʯʘʶʪ, ʧʨʠ-
ʤʝʥʝʥʠʝ ʪʘʢʦʡ ʜʦʙʘʚʢʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦ-
ʚʳʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʪʠʮʳ ʠ ʧʦʣʦ-
ʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ 
(ʷʠʮ). ʂʨʦʤʝ ʪʦʛʦ, ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ 
ʫʣʫʯʰʘʣʘ ʢʦʥʚʝʨʩʠʶ ʢʦʨʤʘ. [19]  
ɺ ʜʨʫʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʢʣʶʯʝʥʠʝ ʚ 

ʨʘʮʠʦʥ ʢʨʦʣʠʢʦʚ ʩʝʥʘ ʢʨʘʧʠʚʳ ʦʢʘʟʘʣʦ 
ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʰʢʫ-
ʨʦʢ ʢʨʦʣʠʢʦʚ. ʉʝʥʦ ʢʨʘʧʠʚʳ ʩʢʘʨʤʣʠʚʘ-
ʣʦʩʴ ʜʚʫʤ ʦʧʳʪʥʳʤ ʛʨʫʧʧʘʤ ʚ ʢʦʣʠʯʝʩʪʚʝ 
5% ʠ 25% ʦʪ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʛʨʫʙʦʛʦ ʢʦʨ-
ʤʘ, ʧʨʠʯʝʤ 5%-ʷ ʜʦʟʘ ʦʢʘʟʘʣʘʩʴ ʙʦʣʝʝ 
ʵʬʬʝʢʪʠʚʥʦʡ, ʯʝʤ 25%-ʷ [20]. 
ʊʳʩʷʯʝʣʠʩʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ 

(Achillea millefolium L.) ʪʨʘʜʠʮʠʦʥʥʦ ʠʩ-
ʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʥʘʨʦʜʥʦʛʦ ʩʨʝʜʩʪʚʘ 
ʜʣʷ ʣʝʯʝʥʠʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ ʟʘʙʦ-
ʣʝʚʘʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʥʝʜʘʚʥʝʛʦ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ A. Millefolium L. ʦʙʣʘ-
ʜʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʧʨʦʢʠʥʝʪʠʯʝʩʢʠʤ 
ʜʝʡʩʪʚʠʝʤ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 
ʠʣʠ ʦʙʣʝʛʯʠʪʴ ʪʘʢʦʝ ʥʘʨʫʰʝʥʠʝ ʤʦʪʦʨʠʢʠ 
ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʢʘʢ ʩʤʝʱʝ-
ʥʠʝ ʩʳʯʫʛʘ (ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʟʘʙʦʣʝʚʘ-
ʥʠʝ ʫ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘ). [21].   
ɺʚʝʜʝʥʠʝ ʚ ʢʦʨʤ ʢʫʨʘʤ-ʥʝʩʫʰʢʘʤ ʬʠ-

ʪʦʜʦʙʘʚʢʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ 1,0% ʤʫʢʠ ʪʳʩʷ-
ʯʝʣʠʩʪʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ; 0,5% ʤʫʢʠ 
ʧʠʞʤʳ ʦʙʳʢʥʦʚʝʥʥʦʡ; 1,0% ʤʫʢʠ ʢʨʘʧʠ-
ʚʳ ʜʚʫʜʦʤʥʦʡ; 0,5% ʤʫʢʠ ʭʚʦʠ ʩʪʣʘʥʠʢʘ 
ʢʝʜʨʦʚʦʛʦ; 0,5% ʤʫʢʠ ʙʫʨʳʭ ʤʦʨʩʢʠʭ 
ʚʦʜʦʨʦʩʣʝʡ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʣʫʯʰʝʥʠʶ 
ʟʦʦʪʝʭʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʮʠʠ ʠ 
ʧʦʚʳʰʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʠ [22]. 
ʈʦʤʘʰʢʘ ʘʧʪʝʯʥʘʷ (Matricaria recutita 

L.) ʪʘʢʞʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʤʝʜʠ-
ʮʠʥʩʢʠʭ ʮʝʣʷʭ ʠ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚʦʡ ʜʦ-
ʙʘʚʢʠ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪ-
ʥʳʭ. ɺʦʨʦʰʠʣʠʥ ʈ.ɸ. ʩ ʩʦʘʚʪʦʨʘʤʠ ʨʝʢʦ-
ʤʝʥʜʫʶʪ ʜʦʙʘʚʣʝʥʠʝ ʚ ʨʘʮʠʦʥ ʢʨʦʣʠʢʦʚ 
ʵʢʩʪʨʘʢʪʘ M. recutita L. ʜʦʟʝ 1 ʛ ʥʘ ʛʦʣʦʚʫ 
ʚ ʩʫʪʢʠ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʜʝ-

ʤʦʥʩʪʨʠʨʫʶʪ ʫʣʫʯʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 
ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ, ʫʚʝʣʠʯʝʥʠʝ ʞʠ-
ʚʦʡ ʤʘʩʩʳ, ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʠ 
ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʚ ʤʷʩʝ ʢʨʦʣʠʢʦʚ, 
ʧʦʪʨʝʙʣʷʚʰʠʭ ʵʢʩʪʨʘʢʪ M. recutita L. ʚ 
ʢʘʯʝʩʪʚʝ ʧʠʱʝʚʦʡ ʜʦʙʘʚʢʠ. ʇʨʠ ʵʪʦʤ ʢʘ-
ʢʠʭ-ʣʠʙʦ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚʦ 
ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ ʢʨʦʣʠʢʦʚ ʟʘʨʝʛʠʩʪʨʠ-
ʨʦʚʘʥʦ ʥʝ ʙʳʣʦ [23].  
ʂʦʨʤʣʝʥʠʝ ʪʝʣʷʪ ʬʠʪʦʤʠʥʝʨʘʣʴʥʦʡ 

ʜʦʙʘʚʢʦʡ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʘʣʠʩʴ 
ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ (ʨʦʤʘʰʢʘ ʣʝʢʘʨ-
ʩʪʚʝʥʥʘʷ, ʯʠʩʪʦʪʝʣ ʙʦʣʴʰʦʡ, ʢʫʨʢʫʤʘ 
ʜʣʠʥʥʘʷ) ʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 
ʥʘ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ. ɺʩʝ ʪʝʣʷʪʘ, ʧʦ-
ʣʫʯʘʚʰʠʝ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ ʥʘ ʦʩʥʦʚʝ 
ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʙʳʣʠ ʟʜʦʨʦʚʳ 
ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʦʧʳʪʥʦʛʦ ʧʝʨʠʦʜʘ 
[24]. 
ʎʠʢʦʨʠʡ ʦʙʳʢʥʦʚʝʥʥʳʡ (Cichorium 

intybus L.). ʄʥʦʛʦʮʝʣʝʚʘʷ ʢʫʣʴʪʫʨʘ ʠ ʦʜʠʥ 
ʠʟ ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʦʙʝʱʘʶʱʠʭ ʙʠʦʣʦʛʠ-
ʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʢʦʨʤʦʚ ʚ ʨʝʛʠʦʥʘʭ ʩ ʫʤʝ-
ʨʝʥʥʳʤ ʢʣʠʤʘʪʦʤ. ɺ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʷʭ in vivo ʙʳʣ ʠʟʫʯʝʥ ʝʛʦ ʧʦ-
ʪʝʥʮʠʘʣ ʧʨʦʪʠʚ ʧʘʨʘʟʠʪʠʯʝʩʢʠʭ ʥʝʤʘʪʦʜ 
ʫ ʜʦʤʘʰʥʝʛʦ ʩʢʦʪʘ. ʀʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ 
ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʢʦʨʤʣʝʥʠʝ C. intybus 
L. ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʷʠʮ ʚ ʬʝʢʘ-
ʣʠʷʭ ʠ/ʠʣʠ ʢʦʣʠʯʝʩʪʚʦ ʛʝʣʴʤʠʥʪʦʚ ʩʳʯʫ-
ʛʦʚʳʭ ʥʝʤʘʪʦʜ. ɼʠʝʪʳ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨ-
ʞʘʥʠʝʤ C. intybus L. (Ó 70% ʩʫʭʦʛʦ ʚʝʱʝ-
ʩʪʚʘ C. intybus L. ʚ ʨʘʮʠʦʥʝ) ʤʦʛʫʪ ʙʳʪʴ 
ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʨʷʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 
ʥʘ ʧʘʨʘʟʠʪʘʨʥʫʶ ʠʥʬʝʢʮʠʶ. ʀʟʚʝʩʪʥʦ, 
ʯʪʦ C. intybus L. ʩʠʥʪʝʟʠʨʫʝʪ ʥʝʩʢʦʣʴʢʦ 
ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ 
ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʨʦʪʠʚʦʧʘʨʘʟʠʪʘʨʥʦʡ ʘʢ-
ʪʠʚʥʦʩʪʴʶ, ʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ ʙʳʣʦ ʧʦʩʚʷʱʝʥʦ ʨʦʣʠ ʩʝʩʢʚʠʪʝʨʧʝʥʦ-
ʚʳʭ ʣʘʢʪʦʥʦʚ. ʊʘʢ, ʥʝʜʘʚʥʠʝ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ in vitro ʧʦʜʪʚʝʨʜʠʣʠ ʧʨʷʤʫʶ ʠ ʤʦʱ-
ʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʵʢʩʪʨʘʢʪʦʚ C. intybus L., 
ʙʦʛʘʪʳʭ ʩʝʩʢʚʠʪʝʨʧʝʥʦʚʳʤʠ ʣʘʢʪʦʥʘʤʠ, 
ʧʨʦʪʠʚ ʨʘʟʣʠʯʥʳʭ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ 
ʛʝʣʴʤʠʥʪʦʚ ʜʦʤʘʰʥʝʛʦ ʩʢʦʪʘ.  [25]. 
ʕʢʩʪʨʘʢʪʳ ʟʚʝʨʦʙʦʷ ʧʨʦʜʳʨʷʚʣʝʥʥʦʛʦ 

ʦʙʣʘʜʘʶʪ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ, ʧʨʦ-
ʪʠʚʦʚʠʨʫʩʥʳʤ ʠ ʘʥʪʠʧʘʨʘʟʠʪʘʨʥʳʤ ʵʬ-
ʬʝʢʪʘʤʠ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʝ ʥʘ 
ʮʳʧʣʷʪʘʭ-ʙʨʦʡʣʝʨʘʭ ʧʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚ-
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ʥʦʩʪʴ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ, ʩʦʜʝʨʞʘʱʝʡ 
ʟʚʝʨʦʙʦʡ ʧʨʦʜʳʨʷʚʣʝʥʥʳʡ, ʧʨʦʪʠʚ ʵʡʤʝ-
ʨʠʦʟʘ. ɺʚʝʜʝʥʠʝ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʠʟ 
ʨʘʩʯʝʪʘ 1,05 ʛ/ʢʛ ʟʚʝʨʦʙʦʷ ʧʨʦʜʳʨʷʚʣʝʥ-
ʥʦʛʦ, 1,05 ʛ/ʢʛ ʦʜʫʚʘʥʯʠʢʘ ʣʝʢʘʨʩʪʚʝʥʥʦ-
ʛʦ, 2,1 ʛ/ʢʛ ʧʦʣʳʥʠ ʛʦʨʴʢʦʡ ʩʥʠʞʘʣʦ ʠʥ-
ʚʘʟʠʶ ʦʦʮʠʩʪʘʤʠ ʵʡʤʝʨʠʡ ʩ 681,85Ñ36,87 
ʜʦ 9,25Ñ6,05 (ʥʘ 1 ʛ ʬʝʢʘʣʠʡ) ʟʘ 12 ʜʥʝʡ 
ʧʨʠʤʝʥʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʫ ʮʳʧʣʷʪ ʥʝ ʙʳʣʦ 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ 
[26]. 
ʂʘʨʤʘʣʠʝʚʳʤ ʈ.ʉ. ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʟʘʧʘ-

ʪʝʥʪʦʚʘʥʘ ʘʥʪʠʛʝʣʴʤʠʥʪʥʘʷ ʢʦʨʤʦʚʘʷ 
ʜʦʙʘʚʢʘ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʠʪʩʷ ʚ 
ʪʦʤ ʯʠʩʣʝ ʟʚʝʨʦʙʦʡ ʧʨʦʜʳʨʷʚʣʝʥʥʳʡ. ɺ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʚʪʦ-
ʨʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝ-
ʥʝʥʠʝ ʬʠʪʦʩʙʦʨʘ ʠ ʘʣʴʙʝʥʜʦʟʦʣʘ ʧʦʟʚʦʣʷ-
ʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʣʝʯʝʙʥʫʶ ʜʦʟʫ 
ʧʦʩʣʝʜʥʝʛʦ, ʯʪʦ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʨʘʟʚʠʪʠʝ 
ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʛʝʣʴʤʠʥʪʦʚ ʢ ʘʥʪʛʝʣʴʤʠʥ-
ʪʠʢʘʤ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʝʪ ʠʥʪʦʢʩʠʢʘʮʠʶ 
ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʦʛʦ. ɼʘʥʥʘʷ ʢʦʨʤʦʚʘʷ 
ʜʦʙʘʚʢʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʣʝʯʝ-
ʥʠʷ ʤʦʥʠʝʟʠʦʟʘ ʠ ʩʪʨʦʥʛʠʣʷʪʦʟʦʚ ʫ ʢʨʫʧ-
ʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʦʚʝʮ [27]. 
ʉʦʣʦʜʢʘ ʛʦʣʘʷ (Glycyrriza glabra L.) 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦ-
ʥʘʭ, ʧʦʵʪʦʤʫ ʯʘʩʪʦ ʫʧʦʤʠʥʘʝʪʩʷ ʚ ʥʘʫʯ-
ʥʳʭ ʨʘʙʦʪʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡ-
ʩʪʚʦʤ. ɼʦʙʘʚʣʝʥʠʝ ʢʦʨʥʷ ʩʦʣʦʜʢʠ ʛʦʣʦʡ ʚ 
ʨʘʮʠʦʥ ʪʝʣʷʪ ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ ʫʚʝʣʠ-
ʯʠʚʘʣʦ ʦʙʱʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ Ig ʠ IgG ʚ ʠʭ 
ʢʨʦʚʠ ʥʘ 31%, ʦʜʥʘʢʦ ʥʝ ʚʣʠʷʣʦ ʥʘ ʧʨʦʠʟ-
ʚʦʜʠʪʝʣʴʥʦʩʪʴ ʞʠʚʦʪʥʳʭ [28]. ɺ ʜʨʫʛʦʤ 
ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʮʝʥʠʚʘʣʠ ʚʣʠʷʥʠʝ ʤʷʢʦʪʠ 
ʠ ʣʠʩʪʴʝʚ G. glabra L. ʥʘ ʩʥʠʞʝʥʠʝ ʚʳʨʘ-
ʙʦʪʢʠ ʙʠʦʛʘʟʘ ʚ ʨʫʙʮʝ ʫ ʦʚʝʮ. ʈʝʟʫʣʴʪʘʪʳ 
ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ ʚ ʨʘʮʠʦʥ ʣʠʩʪʴ-
ʝʚ G. glabra L. ʚ ʜʦʟʝ 150 ʛ/ʢʛ ʩʫʭʦʛʦ ʚʝ-
ʱʝʩʪʚʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʠʟʤʝʥʠʣʦ ʥʝʢʦʪʦ-
ʨʳʝ ʧʘʨʘʤʝʪʨʳ ʨʫʙʮʘ. ʅʘʙʣʶʜʘʣʘʩʴ ʧʦʣʦ-
ʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʚ ʚʳʨʘʙʦʪʢʝ ʤʠʢʨʦʙ-
ʥʦʛʦ ʙʝʣʢʘ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʝʥʠʝ ʧʦʧʫʣʷ-
ʮʠʠ ʧʨʦʩʪʝʡʰʠʭ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ NH3-N ʚ 
ʨʫʙʮʝ. ɸʚʪʦʨʳ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʪʘʢʠʝ ʵʬ-
ʬʝʢʪʳ ʤʦʛʫʪ ʙʳʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʧʦʣʝʟʥʳ 
ʜʣʷ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʩʥʠʞʘʶʪ ʟʘ-
ʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [29].  
ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʦʙʥʘʨʫʞʝʥ 

ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʬʠʪʦʜʦʙʘʚʢʠ ɸʣʴʛʘʩʦʣ, ʚ 

ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʘʪʩʷ ʵʢʩʪʨʘʢʪʳ 
ʩʦʣʦʜʢʠ ʛʦʣʦʡ ʠ ʣʘʤʠʥʘʨʠʠ. ʇʨʠ ʜʦʙʘʚʣʝ-
ʥʠʠ ɸʣʴʛʘʩʦʣʘ ʚ ʢʦʨʤ ʩʚʠʥʦʤʘʪʦʢ (ʚ ʜʦ-
ʟʠʨʦʚʢʝ 50 ʤʣ ʥʘ ʛʦʣʦʚʫ) ʦʪʤʝʯʘʣʦʩʴ ʧʦ-
ʚʳʰʝʥʠʝ ʘʧʧʝʪʠʪʘ ʞʠʚʦʪʥʳʭ, ʫʚʝʣʠʯʠʚʘ-
ʣʘʩʴ ʤʦʣʦʢʦʧʨʦʜʫʢʮʠʷ ʠ ʧʨʠʚʝʩ ʧʦʨʦʩʷʪ 
[30]. 
ɺʓɺʆɼʓ / CONCLUSION 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʥʘ 

ʦʩʥʦʚʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ 
ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʞʠʚʦʪʥʦ-
ʚʦʜʩʪʚʝ ʠ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 
ʧʨʝʠʤʫʱʝʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʢʦʥʦʤʠʯʝ-
ʩʢʠʭ. ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʠ ʠʭ ʬʨʘʢ-
ʮʠʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʟʘʤʝʥʳ 
ʘʥʪʠʙʠʦʪʠʢʘʤ, ʯʪʦ ʩʥʠʞʘʝʪ ʪʦʢʩʠʯʥʫʶ 
ʥʘʛʨʫʟʢʫ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʦʛʦ ʠ ʯʘʩʪʦ-
ʪʫ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. ʂʨʦʤʝ 
ʪʦʛʦ, ʤʥʦʛʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʧʦ-
ʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʤʦʪʦʨʠʢʫ ʞʝʣʫ-
ʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʫʣʫʯʰʘʶʪ ʧʝʨʝ-
ʚʘʨʠʚʘʥʠʝ ʠ ʚʩʘʩʳʚʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝ-
ʱʝʩʪʚ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʫʚʝʣʠʯʝ-
ʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ.  
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In this case, the environmental friendliness, 
safety and effectiveness of such additives 
play an important role. More than twenty 
years ago, many countries began to intro-
duce restrictions on the use of feed antibiot-
ics, up to and including a complete ban. In 
Russia, the possibility of adopting a legisla-
tive ban on the use of feed antibiotics is also 
currently being actively discussed. In this 
regard, there is a need to study alternative 
approaches to ensuring high productivity in 
animal husbandry. Natural feed additives of 
plant origin (phytobiotic additives) are a 
promising replacement for feed antibiotics. 
The search for sources was carried out in 
bibliographic databases, in scientific elec-
tronic libraries with search engines: Pubmed 
(https://pubmed.ncbi.nlm.nih.gov); Web of 
Science (http://www.webofscience.com); 
Elsevier (https://www.elsevier.com); Scopus 
(https://www.scopus. com); Springer 
(https://www.springer. com); Google Schol-
ar (https://scholar.google.com); CNSHB 
(http://www.cnshb.ru). The Plant List data-
base (http:// www.theplantlist.org) was used 
to provide scientific names and subspecies of 
plants. 
The review presents data on the antibac-

terial, antiparasitic properties and biological 
activity of extracts and fractions of medici-
nal plants (climbing hops, stinging nettle, 
common yarrow, chamomile, common 
chamomile, St. John's wort, naked licorice), 
and also provides information on the experi-
ence of using these plants or their fractions 
as feed additives for farm animals. 
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ʈɽʌɽʈɸʊ 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦ ʠʟʫʯʝʥʠʶ ʠ 
ʧʨʠʤʝʥʝʥʠʶ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ 
ʩʦʟʜʘʥʠʷ ʬʠʪʦʙʠʦʪʠʢʦʚ ʠ ʬʠʪʦʛʝʥʠʢʦʚ ʜʣʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ɺ 
ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʣʠʪʝʨʘʪʫʨʳ ʙʳʣʠ ʧʨʠʥʷʪʳ ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ 
ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʠ ʨʫʩʩʢʦʤ ʷʟʳʢʘʭ ʩ ʢʣʶʯʝʚʳʤʠ ʩʣʦʚʘʤʠ 
çʬʠʪʦʛʝʥʠʢʠè, çʬʠʪʦʙʠʦʪʠʢʠè, çʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷè, 

çɻ ʬʠʨʥʦ-ʤʘʩʣʠʯʥʳʝ ʨʘʩʪʝʥʠʷè, çʨʘʩʪʝʥʠʷ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠè, ʨʘʟʤʝʱʝʥʥʳʝ ʚ ʙʠʙʣʠʦʛʨʘ-
ʬʠʯʝʩʢʠʭ ʙʘʟʘʭ ʜʘʥʥʳʭ, ʚ ʥʘʫʯʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʙʠʙʣʠʦʪʝʢʘʭ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ. ʇʦ-
ʜʨʦʙʥʦ ʠʟʫʯʝʥʳ ʧʫʙʣʠʢʘʮʠʠ ʫʯʝʥʳʭ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝ-
ʥʦ, ʯʪʦ ʚ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʠʟʨʘʩʪʘʝʪ ʙʦʣʝʝ 74 ʚʠʜʦʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʠʟ ʢʦʪʦ-
ʨʳʭ 30 ʠʤʝʶʪ ʜʝʢʦʨʘʪʠʚʥʦʝ, 27 ʤʝʜʦʥʦʩʥʦʝ, 17 ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʠ ʢʦʨʤʦʚʦʝ ʟʥʘʯʝʥʠʝ. 
ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ɹɸɺ ʨʘʩʪʝʥʠʡ, 
ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦʢʘʟʘʣ, ʯʪʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʨʘʩʪʝʥʠ-
ʤ̫ʠ ʜʣ̫ ʩʦʟʜʘʥʠ̫ ʬʠʪʦʛʝʥʠʢʦʚ ʠ ʬʠʪʦʙʠʦʪʠʢʦʚ ̫ʚʣ̫ ʪʁʩ̫ ʜʠʢʦʨʦʩr: ʢʨʘʧʠʚʘ ʜʚʫʜʦʤʥʘ̫, 
ʢʘʣʝʥʜʫʣʘ ʣʝʢʘʨʩʪʚʝʥʥʘʷ, ʪʳʩʷʯʝʣʠʩʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʩʦʣʝʨʦʩ ʩʦʣʦʥʯʘʢʦʚʳʡ ʠ ʣʦʭ 
ʫʟʢʦʣʠʩʪʥʳʡ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʢʦʪʦʨʳʭ ʦʙʣʘʜʘʶʪ ʧʣʝʡʦʪʨʦʧʥʳʤ ʜʝʡ-
ʩʪʚʠʝʤ ʥʘ ʦʨʛʘʥʠʟʤ,  ʦʢʘʟʳʚʘʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʡ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ, ʢʨʦʚʦʦʩʪʘ-
ʥʘʚʣʠʚʘʶʱʠʡ, ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʡ, ʩʧʘʟʤʦʣʠʪʠʯʝʩʢʠʡ, ʨʝʛʝʥʝʨʠʨʫʶʱʠʡ ʵʬʬʝʢʪʳ, ʘ 
ʪʘʢʞʝ ʧʦʚʳʰʘʶʱʠʝ ʩʝʢʨʝʪʦʨʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʞʝʣʝʟ ʞʝʣʫʜʢʘ ʠ ʢʠʰʝʯʥʠʢʘ. ʇʨʝʜʩʪʘʚʣʝʥ-
ʥʳʡ ʘʥʘʣʠʟ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʙʨʘʟʮʦʚ ʩʦʣʝʨʦʩʘ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ 
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ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʫʯʝʥʠʷ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʬʫʥʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ. ʇʨʦʚʝʜʝʥʥʳʡ 
ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʘʢʨʦʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʛʘʣʦʬʠʪʘ, ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʠʶʥʴʩʢʠʭ 
ʦʙʨʘʟʮʘʭ ʧʨʝʚʘʣʠʨʫʝʪ ʩʦʜʝʨʞʘʥʠʝ ʤʘʛʥʠʷ, ʭʣʦʨʘ ʠ ʥʠʪʨʘʪ-ʘʥʠʦʥʘ, ʘ ʚ ʦʙʨʘʟʮʘʭ, ʦʪʦʙʨʘʥ-
ʥʳʭ ʚ ʩʝʥʪʷʙʨʝ ï ʧʨʝʚʘʣʠʨʫʝʪ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ, ʥʘʪʨʠʷ, ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʘʪʦʚ, ʯʪʦ ʥʝʦʙ-
ʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʟʘʛʦʪʦʚʢʝ ʨʘʩʪʝʥʠʷ. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʇʨʦʙʣʝʤʘ ʯʨʝʟʤʝʨʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʘʥʪʠʙʠʦʪʠʢʦʚ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʩ ʮʝʣʴʶ 
ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʩʦʭʨʘʥʥʦ-
ʩʪʠ ʨʘʟʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʧʨʠʚʝʣʦ ʢ 
ʨʘʟʚʠʪʠʶ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʤʥʦʛʠʭ ʚʠʜʦʚ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ï ʩʥʠ-
ʞʝʥʠʶ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʠʥ-
ʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʥʝ ʪʦʣʴʢʦ ʫ 
ʞʠʚʦʪʥʳʭ, ʥʦ ʠ ʯʝʣʦʚʝʢʘ [1]. ɿʘʧʨʝʪʠ-
ʪʝʣʴʥʳʝ ʤʝʨʳ, ʚʚʝʜʝʥʥʳʝ ʥʘ ʙʦʣʴʰʠʥ-
ʩʪʚʦ ʢʦʨʤʦʚʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʚ ʝʚʨʦʧʝʡ-
ʩʢʠʭ ʩʪʨʘʥʘʭ ʠ ʨʷʜʝ ʜʨʫʛʠʭ ʩʪʨʘʥ, ʘ ʪʘʢʞʝ 
ʦʛʨʘʥʠʯʝʥʠʝ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʈʦʩʩʠʠ ʠ 
ʩʪʨʘʥʘʭ ʊʘʤʦʞʝʥʥʦʛʦ ʉʦʶʟʘ, ʩʧʦʩʦʙʩʪʚʫ-
ʶʪ ʧʝʨʝʭʦʜʫ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʞʠʚʦʪ-
ʥʦʚʦʜʩʪʚʝ ʫʞʝ ʠʟʚʝʩʪʥʳʭ ʬʠʪʦʙʠʦʪʠʢʦʚ ʠ 
ʧʦʠʩʢʫ ʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʭ ʧʦʣʫʯʝʥʠʷ 
[2]. ʉʝʛʦʜʥʷ çʧʝʨʝʭʦʜ ʢ ʚʳʩʦʢʦʧʨʦʜʫʢ-
ʪʠʚʥʦʤʫ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʤʫ ʘʛʨʦ- ʠ 
ʘʢʚʘʭʦʟʷʡʩʪʚʫéè ̫ ʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠ-
ʦʨʠʪʝʪʥrʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʫʯʥʦ-
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ [3]. 
ʌʠʪʦʙʠʦʪʠʢʠ (ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ ʨʘʩ-

ʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ) ï ɻ ʪʦ ʥʘʪʫ-
ʨʘʣʴʥʳʝ ʢʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 
ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʝ ʘʥʪʠʤʠʢ-
ʨʦʙʥʳʤ, ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʤ, ʠʤʤʫʥʦʤʦʜʫ-
ʣʠʨʫʶʱʠʤ, ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʳʤ, ʧʨʦʪʠʚʦ-
ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʠ ʜʨ. ʜʝʡʩʪʚʠʝʤ ʥʘ ʦʨʛʘ-
ʥʠʟʤ. ɺ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʬʠʪʦʙʠʦ-
ʪʠʢʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʩʦʝʜʠʥʝʥʠʷ ʨʘʩʪʠ-
ʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ 
ʢʦʨʤʣʝʥʠʠ ʞʠʚʦʪʥʳʭ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ 
ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʫʪʝʤ ʫʣʫʯʰʝʥʠʷ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʨʤʦ-
ʚʳʭ ʩʚʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 
ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩ-
ʭʦʞʜʝʥʠʷ [2]. ʇʦʥʷʪʠʝ çʬʠʪʦʛʝʥʥʳʝ ʢʦʨ-
ʤʦʚʳʝ ʜʦʙʘʚʢʠè ʠʣʠ ʬʠʪʦʛʝʥʠʢʠ ʙʳʣʦ 
ʧʨʝʜʣʦʞʝʥʦ ʵʢʩʧʝʨʪʘʤʠ ʘʚʩʪʨʠʡʩʢʦʡ ʠʩ-
ʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʢʦʨʧʦʨʘʮʠʠ ʧʦ ʠʭ ʧʨʦʠʟ-
ʚʦʜʩʪʚʫ Delacon, ʚʳʰʝʜʰʝʡ ʥʘ ʥʘʮʠʦ-

ʥʘʣʴʥʳʡ ʨʳʥʦʢ ʚ 1980-ʭ ʛʛ. ï ɻʪʦ çʛʨʫʧʧʘ 
ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, ʠʣʠ ʥʝ 
ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, 
ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚʳʭ ʜʦʙʘ-
ʚʦʢ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, 
ʧʦʣʫʯʘʝʤʳʝ ʠʟ ʪʨʘʚ, ʩʧʝʮʠʡ ʨʘʩʪʝʥʠʡ 
ʜʨʫʛʠʭ ʢʘʪʝʛʦʨʠʡ, ʪʘʢʠʭ ʢʘʢ ʦʨʝʛʘʥʦ, ʪʠ-
ʤʴʷʥ, ʯʝʩʥʦʢ, ʭʨʝʥ, ʢʘʡʝʥʩʢʠʡ ʧʝʨʝʮ, ʧʝ-
ʨʝʯʥʘʷ ʤʷʪʘ ʠ ʧʨ. ï ʚʝʩʴʤʘ ʰʠʨʦʢʦʛʦ 
ʩʧʝʢʪʨʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ï ʙʦʣʴ-
ʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʤʥʦʛʦʚʝʢʦ-
ʚʫʶ ʠʩʪʦʨʠʶ ʚ ʧʠʪʘʥʠʠ ʯʝʣʦʚʝʢʘ, ʛʜʝ ʦʥʠ 
ʩ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʢʘʯʝ-
ʩʪʚʝ ʘʨʦʤʘʪʠʟʘʪʦʨʦʚ, ʧʠʱʝʚʳʭ ʢʦʥʩʝʨ-
ʚʘʥʪʦʚ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚè [4]. ɺʦ 
ʤʥʦʛʠʭ ʠʩʪʦʯʥʠʢʘʭ ʣʠʪʝʨʘʪʫʨʳ ʬʠʪʦʙʠʦ-
ʪʠʢʠ ʠ ʬʠʪʦʛʝʥʠʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʩʠ-
ʥʦʥʠʤʳ, ʦʜʥʘʢʦ, ʧʦ ʤʝʭʘʥʠʟʤʫ ʜʝʡʩʪʚʠʷ 
ʵʪʦ ʜʚʝ ʨʘʟʥʳʝ ʛʨʫʧʧʳ ï ʬʠʪʦʙʠʦʪʠʢʠ ï 
ʩʥʠʞʘʶʪ ʘʢʪʠʚʥʦʩʪʴ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ 
ʤʠʢʨʦʬʣʦʨʳ ʚ ʢʠʰʝʯʥʠʢʝ, ʬʠʪʦʛʝʥʠʢʠ ï 
ʫʣʫʯʰʘʶʪ ʧʨʦʮʝʩʩʳ ʧʠʱʝʚʘʨʝʥʠʷ ʯʝʨʝʟ 
ʘʢʪʠʚʠʟʘʮʠʶ ʩʝʢʨʝʪʦʨʥʦ-ʤʦʪʦʨʥʦʡ ʬʫʥʢ-
ʮʠʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ-ʪʨʘʢʪʘ. ʉʪʦʠʪ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʥʦʛʦʛʨʘʥʥʳʡ ʩʧʝʢʪʨ ʙʠʦ-
ʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ɹɸɺ) ʬʠʪʦ-
ʙʠʦʪʠʢʦʚ, ʚʢʣʶʯʘʶʱʠʡ: ʵʬʠʨʥʳʝ ʤʘʩʣʘ, 
ʪʝʨʧʝʥʦʠʜʳ, ʧʦʣʠʬʝʥʦʣʳ, ʩʪʝʨʦʠʜʳ, ʩʘ-
ʧʦʥʠʥʳ, ʬʣʘʚʦʥʦʠʜʳ, ʢʘʨʦʪʠʥʦʠʜʳ, ʚʠʪʘ-
ʤʠʥʳ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʠ ʜʨ., 
ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ 
ʠʭ ʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ, ʯʪʦ 
ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʪʠʤʫʣʷʮʠʠ ʤʦʪʦʨʠʢʠ ʠ 
ʩʝʢʨʝʮʠʠ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ 
ʪʨʘʢʪʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ï ʧʦʚʳʰʝʥʠʠ 
ʘʧʧʝʪʠʪʘ, ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʫʩʚʦʝʥʠʷ ʧʠʪʘ-
ʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢʦʨʤʘ, ʨʦʩʪʝ ʧʨʦʜʫʢʪʠʚ-
ʥʦʩʪʠ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ; 
ʘʢʪʠʚʘʮʠʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʫʩʪʦʡʯʠ-
ʚʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢ ʠʥʬʝʢʮʠʠ; ʧʨʦʪʠʚʦ-
ʤʠʢʨʦʙʥʦʤ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʤ, ʧʨʦ-
ʪʠʚʦʚʠʨʫʩʥʦʤ, ʘʥʪʠʧʘʨʘʟʠʪʘʨʥʦʤ, ʘʥʪʠ-
ʦʢʩʠʜʘʥʪʥʦʤ, ʛʝʧʘʪʦʧʨʦʪʝʢʪʠʚʥʦʤ ʜʝʡ-
ʩʪʚʠʠ ï ʯʪʦ, ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘ-
ʝʪ ʬʠʪʦʙʠʦʪʠʯʝʩʢʠʡ ʠ ʬʠʪʦʛʝʥʥʳʡ ʧʦʪʝʥ-
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ʮʠʘʣ ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʚʳʩʦʢʫʶ ʩʦʭʨʘʥ-
ʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʦʪʨʘʩ-
ʣʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʮʝʣʦʤ [5, 6].  
ʉʝʛʦʜʥʷ ʦʯʝʚʠʜʥʘ ʚʝʜʫʱʘʷ ʨʦʣʴ ʬʠʪʦ-

ʙʠʦʪʠʢʦʚ ʚ ʩʦʩʪʘʚʝ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, 
ʢʦʪʦʨʳʝ ʩ ʫʩʧʝʭʦʤ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʚʠʥʦ-
ʚʦʜʩʪʚʝ, ʧʪʠʮʝʚʦʜʩʪʚʝ ʠ ʤʦʣʦʯʥʦʤ ʞʠʚʦʪ-
ʥʦʚʦʜʩʪʚʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʚ ʨʘʮʠʦʥʝ 
ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦ-
ʚʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʬʠʣʘʢʪʠʨʦʚʘʪʴ ʤʥʦʛʠʝ 
ʟʘʙʦʣʝʚʘʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʥʘʨʫʰʝʥʠʝʤ 
ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪ-
ʥʳʭ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʦʪʣʠʯʠʝʤ ʦʪ 
ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ 
ʪʦʣʴʢʦ ʜʣʷ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ [7].  
ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʪʦʙʠʦʪʠʢʦʚ ʝʚʨʦ-

ʧʝʡʩʢʠʝ ʩʪʨʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʩ-
ʧʦʣʴʟʫʶʪ ʵʬʠʨʦʤʘʩʣʠʯʥʳʝ ʠ ʧʨʷʥʦ-
ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʨʘʩʪʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ 
ʬʣʘʚʦʥʦʠʜʳ ʠ ʪʝʨʧʝʥʦʠʜʳ ʚ ʢʘʯʝʩʪʚʝ 
ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʣʝʢʘʨ-
ʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʩʠʥʪʝʟʠʨʫʶʱʠʝ ʩʘʧʦ-
ʥʠʥʳ ʠ ʠʟʦʭʠʥʦʣʠʥʦʚʳʝ ʘʣʢʘʣʦʠʜʳ [5, 6, 
7].  
ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʢʘʟʘʥʥʳʝ ʧʦʣʝʟʥʳʝ 

ʢʘʯʝʩʪʚʘ ʬʠʪʦʙʠʦʪʠʢʠ ʠ ʬʠʪʪʦʥʠʢʠ ʠʤʝ-
ʶʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, ʩʜʝʨʞʠʚʘʶʱʠʝ ʠʭ 
ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ. 
ʅʘʧʨʠʤʝʨ, ʦʪʩʫʪʩʪʚʠʝ ʧʨʷʤʦʛʦ ʘʥʘʙʦʣʠ-
ʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʠ ʩʣʘʙʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʧʨʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʝʩʩʝ ʚ ʩʚʠʥʦʚʦʜ-
ʩʪʚʝ ʠ ʧʪʠʮʝʚʦʜʩʪʚʝ, ʘ ʪʘʢʞʝ ʧʨʦʙʣʝʤʳ, 
ʩʚʷʟʘʥʥʳʝ ʩ ʦʮʝʥʢʦʡ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 
ʩʪʘʥʜʘʨʪʠʟʘʮʠʝʡ ʧʦ ʜʝʡʩʪʚʫʶʱʠʤ ʚʝʱʝ-
ʩʪʚʘʤ [8].ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʠʤʝʨʳ ʤʘʩʩʦʚʦ-
ʛʦ ʫʩʧʝʰʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦ-
ʧʳ ʠ ɸʟʠʠ ʥʦʚʳʭ ʠ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʨʘʩ-
ʪʝʥʠʡ ʠʟ ʤʝʩʪʥʦʡ ʬʣʦʨʳ, ʚʚʠʜʫ ʰʠʨʦʢʦʛʦ 
ʩʧʝʢʪʨʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʘʥ-
ʥʳʭ ʚʠʜʦʚ, ʫʣʫʯʰʘʶʱʠʭ ʚʢʫʩʦʚʳʝ ʠ ʦʨ-
ʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʨʘʮʠʦʥʦʚ 
ʢʦʨʤʣʝʥʠʷ ʞʠʚʦʪʥʳʭ, ʩʪʠʤʫʣʠʨʫʶʱʠʭ 
ʧʠʱʝʚʘʨʝʥʠʝ ʠ ʦʢʘʟʳʚʘʶʱʠʭ ʧʦʣʠʬʫʥʢ-
ʮʠʦʥʘʣʴʥʳʡ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʠ 
ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ, ʰʠʨʦʢʦ ʧʨʝʜ-
ʩʪʘʚʣʝʥʳ ʚ ʣʠʪʝʨʘʪʫʨʝ [5, 6].  
ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʈʦʩʩʠʠ ʥʘʙʦʨ ʢʫʣʴʪʫʨ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ ʬʠʪʦʙʠʦʪʠʢʦʚ ʠ 
ʬʠʪʦʛʝʥʠʢʦʚ ʢʨʘʡʥʝ ʦʛʨʘʥʠʯʝʥ, ʥʝʩʤʦʪʨʷ 
ʥʘ ʙʦʛʘʪʝʡʰʠʡ ʛʝʥʦʬʦʥʜ ʜʠʢʦʨʘʩʪʫʱʝʡ 
ʬʣʦʨʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʦʠʩʢ ʥʦʚʳʭ ʚʠ-

ʜʦʚ ʨʘʩʪʝʥʠʡ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 
ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ, ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ, ʘʥʘ-
ʙʦʣʠʯʝʩʢʦʡ, ʘʥʪʠʩʪʨʝʩʩʦʚʦʡ ʠ ʘʜʘʧʪʦʛʝʥ-
ʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʷʚʣʷʶʱʠʭʩʷ ʦʜʥʦ-
ʚʨʝʤʝʥʥʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʙʦʣʝʝ ʚʳʛʦʜʥʳ-
ʤʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʢʫʣʴʪʫ-
ʨʘʤʠ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʬʘʨʤʘʢʦ-
ʣʦʛʦʚ [7]. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʪʠʯʝʩʢʠʡ 

ʤʘʪʝʨʠʘʣ ʧʦ ʠʟʫʯʝʥʠʶ ʠ ʧʨʠʤʝʥʝʥʠʶ 
ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠ-
ʢʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʬʠʪʦʙʠʦʪʠʢʦʚ ʠ ʬʠʪʦʛʝ-
ʥʠʢʦʚ ʜʣʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ɺ ʢʘʯʝʩʪʚʝ 
ʠʩʪʦʯʥʠʢʦʚ ʣʠʪʝʨʘʪʫʨʳ ʙʳʣʠ ʧʨʠʥʷʪʳ 
ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʠ ʨʫʩʩʢʦʤ 
ʷʟʳʢʘʭ ʩ ʢʣʶʯʝʚʳʤʠ ʩʣʦʚʘʤʠ 
çʬʠʪʦʛʝʥʠʢʠè, çʬʠʪʦʙʠʦʪʠʢʠè, 
çʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷè, çʵʬʠʨʥʦ-
ʤʘʩʣʠʯʥʳʝ ʨʘʩʪʝʥʠʷè, çʨʘʩʪʝʥʠʷ ʆʤʩʢʦʡ 
ʦʙʣʘʩʪʠè, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʥʘ ʩʝʥʪʷʙʨʴ 
2024 ʛʦʜʘ ʠ ʨʘʟʤʝʱʝʥʥʳʝ ʚ ʙʠʙʣʠʦʛʨʘʬʠ-
ʯʝʩʢʠʭ ʙʘʟʘʭ ʜʘʥʥʳʭ, ʚ ʥʘʫʯʥʳʭ ʵʣʝʢ-
ʪʨʦʥʥʳʭ ʙʠʙʣʠʦʪʝʢʘʭ ʧʦʠʩʢʦʚʳʭ ʩʠ-
ʩʪʝʤ:Web of Science (http://
www.webofscience.com); Scopus (https://
www.scopus. com); eLIBRARY.RU (https:// 
www.elibrary.ru); Pubmed (https://
pubmed.ncbi.nlm.nih.gov); ʎʅʉʍɹ (http://
www.cnshb.ru), ʛʫʛʣ-ʘʢʘʜʝʤʠʠ (https://
scholar.google.ru/schhp?hl=ru.). ɻʣʫʙʠʥʘ 
ʥʘʫʯʥʦʛʦ ʧʦʠʩʢʘ ʩʦʩʪʘʚʠʣʘ ʙʦʣʝʝ 20 ʣʝʪ. 
ʀʟ ʩʧʠʩʢʘ ʠʩʢʣʶʯʝʥʳ ʤʘʪʝʨʠʘʣʳ, ʥʝ ʠʤʝ-
ʶʱʠʝ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʙʘʟʳ. ʇʦʜʨʦʙʥʦ ʠʟʫ-
ʯʝʥʳ ʧʫʙʣʠʢʘʮʠʠ ʫʯʝʥʳʭ ʆʤʩʢʦʡ ʦʙʣʘ-
ʩʪʠ. 
ʈɽɿʋʃʔʊɸʊʓ/ RESULTS  
ɺ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʠʟʨʘʩʪʘʝʪ ʙʦʣʝʝ 

74 ʚʠʜʦʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʠʟ ʢʦ-
ʪʦʨʳʭ 30 ʠʤʝʶʪ ʜʝʢʦʨʘʪʠʚʥʦʝ, 27 ʤʝʜʦ-
ʥʦʩʥʦʝ, 17 ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʠ ʢʦʨʤʦʚʦʝ ʟʥʘ-
ʯʝʥʠʝ [9]. ʋʯʝʥʳʤʠ ʆʤʩʢʦʛʦ ɻɸʋ ʥʘ ʧʨʦ-
ʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʚʝʜʝʪʩʷ ʫʩʧʝʰʥʘʷ 
ʨʘʙʦʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦ-
ʙʝʥʥʦʩʪʝʡ, ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ 
ʦʪʜʝʣʴʥʳʭ ʧʨʠʝʤʦʚ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳ-
ʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝ-
ʙʦʚʘʥʥʦʛʦ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ, ʧʨʝʞʜʝ 
ʚʩʝʛʦ, ʢʘʣʝʥʜʫʣʳ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 
(Calendula officinalis L.) ʠ ʪʳʩʷʯʝʣʠʩʪʥʠʢʘ 
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ʦʙʳʢʥʦʚʝʥʥʦʛʦ (Achillea millefolium L.) 
[10]. ʃʝʢʘʨʩʪʚʝʥʥʳʤ ʩʳʨʴʝʤ ʢʘʣʝʥʜʫʣʳ 
ʷʚʣʷʝʪʩʷ ʮʝʣʴʥʳʝ ʮʚʝʪʦʯʥʳʝ ʢʦʨʟʠʥʢʠ, 
ʩʦʜʝʨʞʘʱʠʝ ʵʬʠʨʥʦʝ ʤʘʩʣʦ, ʩʘʧʦʛʝʥʠʥ, 
ʩʘʧʦʥʠʥʳ, ʛʣʠʢʦʟʠʜʳ, ʢʘʨʦʪʠʥʦʠʜʳ, 
ʢʩʘʥʪʦʬʠʣʣʳ, ʛʦʨʝʯʠ, ʩʣʠʟʠ, ʬʣʘʚʦʥʦʠʜʳ, 
ʬʝʨʤʝʥʪʳ ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ. ʕʢʩ-
ʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʣʝʢʘʨʩʪʚʝʥ-
ʥʳʝ ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʢʘʣʝʥʜʫʣʳ ʣʝ-
ʢʘʨʩʪʚʝʥʥʦʡ ʦʙʣʘʜʘʶʪ ʚʳʨʘʞʝʥʥʳʤ ʙʘʢ-
ʪʝʨʠʮʠʜʥʳʤ ʜʝʡʩʪʚʠʝʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 
ʩʪʨʝʧʪʦʢʦʢʢʘʤ, ʩʪʘʬʠʣʦʢʦʢʢʘʤ ʠ ʧʘʪʦʛʝʥ-
ʥʳʤ ʛʨʠʙʘʤ, ʦʢʘʟʳʚʘʶʪ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠ-
ʪʝʣʴʥʳʡ, ʨʘʥʦʟʘʞʠʚʣʷʶʱʠʡ, ʩʧʘʟʤʦʣʠʪʠ-
ʯʝʩʢʠʡ ʠ ʞʝʣʯʝʛʦʥʥʳʡ ʵʬʬʝʢʪʳ [11]. 
ɹʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʡ ʢʦʤʧʣʝʢʩ ʪʳʩʷ-
ʯʝʣʠʩʪʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥ 
ʬʝʥʦʣʴʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ, ʵʬʠʨʥʳʤ 
ʤʘʩʣʦʤ, ʩʦʜʝʨʞʘʱʠʤ ʜʦ ʩʦʨʦʢʘ ʢʦʤʧʦ-
ʥʝʥʪʦʚ, ʧʦʣʠʩʘʭʘʨʠʜʘʤʠ, ʚʠʪʘʤʠʥʘʤʠ, 
ʤʠʢʨʦ-ʤʘʢʨʦʵʣʝʤʝʥʪʘʤʠ ʠ ʜʨ., ʦʩʥʦʚʥʳ-
ʤʠ ʵʬʬʝʢʪʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʧʨʦʪʠ-
ʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ, ʢʨʦʚʦʦʩʪʘʥʘʚʣʠʚʘʶ-
ʱʠʡ, ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʡ, ʩʧʘʟʤʦʣʠ-
ʪʠʯʝʩʢʠʡ ʠ ʨʝʛʝʥʝʨʠʨʫʶʱʠʡ [12].  
ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʚʝʩʪʥʳʭ ʬʘʨʤʘʢʦʣʦ-

ʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝ-
ʥʠʡ ʠ ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʚ ʘʢʫʰʝʨʩʢʦ-
ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʫʯʝʥʳʤʠ ʆʤ-
ʩʢʦʛʦ ɻɸʋ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʜʚʘ ʩʦʩʪʘʚʘ 
ʬʠʪʦʢʦʤʧʦʟʠʮʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʥʘʩʪʦʡʢʠ 
ʪʳʩʷʯʝʣʠʩʪʥʠʢʘ, ʢʨʘʧʠʚʳ ʠ ʯʝʤʝʨʠʮʳ 
(ʩʦʩʪʘʚ 1), ʠ ʥʘʩʪʦʡʢʠ ʢʘʣʝʥʜʫʣʳ, ʢʨʘʧʠ-
ʚʳ ʠ ʯʝʤʝʨʠʮʳ (ʩʦʩʪʘʚ 2) ʩ ʜʦʙʘʚʣʝʥʠʝʤ 
ʧʨʦʧʠʣʝʥʛʣʠʢʦʣʷ ʚ ʢʘʯʝʩʪʚʝ ʚʩʧʦʤʦʛʘ-
ʪʝʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ. ʌʠʪʦʢʦʤʧʦʟʠʮʠʠ 
ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʘʩʪʚʦʨʳ ʜʣʷ ʧʘʨʝʥ-
ʪʝʨʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʦʪ ʪʝʤʥʦ-
ʟʝʣʝʥʦʛʦ ʜʦ ʟʝʣʝʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ, 
ʚʷʟʢʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ. ɹʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠ-
ʤʝʥʝʥʠʷ ʦʙʝʠʭ ʩʦʩʪʘʚʦʚ ʬʠʪʦʢʦʤʧʦʟʠʮʠʡ 
ʙʳʣʘ ʜʦʢʘʟʘʥʘ ʚ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷʭ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ [13]. 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʝʥʳ ʫʪʝʨʦ-
ʪʦʥʠʯʝʩʢʠʡ, ʨʫʤʠʥʘʪʦʨʥʳʡ, ʧʨʦʪʠʚʦʚʦʩ-
ʧʘʣʠʪʝʣʴʥʳʡ, ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʡ ʠ ʠʤʤʫʥʦ-
ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪʳ ʬʠʪʦʢʦʤʧʦʟʠ-
ʮʠʡ, ʢʨʦʤʝ ʪʦʛʦ, ʚʚʝʜʝʥʠʝ ʠʭ ʚ ʦʨʛʘʥʠʟʤ 
ʢʦʨʦʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʤʫ 
ʧʦʚʳʰʝʥʠʶ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ï ʠʩʪʦʯʥʠʢʫ 
ʵʥʝʨʛʠʠ, ʜʝʬʠʮʠʪ ʢʦʪʦʨʦʡ ʥʘʙʣʶʜʘʝʪʩʷ ʫ 

ʞʠʚʦʪʥʳʭ ʚ ʨʘʥʥʠʡ ʧʦʩʣʝʨʦʜʦʚʳʡ ʧʝʨʠ-
ʦʜ. ʇʠʣʦʪʥʳʝ ʠʩʧʳʪʘʥʠʷ ʦʙʝʠʭ ʦʙʨʘʟʮʦʚ 
ʬʠʪʦʢʦʤʧʦʟʠʮʠʡ ʧʦʜʪʚʝʨʜʠʣʠ ʚʳʩʦʢʫʶ 
ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʣʝʯʝʥʠʠ ʠ ʚ ʧʨʦʬʠ-
ʣʘʢʪʠʢʝ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʵʥʜʦʤʝʪʨʠʪʘ, 
ʩʫʙʠʥʚʦʣʶʮʠʠ ʤʘʪʢʠ, ʛʠʧʦʬʫʥʢʮʠʠ ʠ 
ʢʠʩʪʘʭ ʷʠʯʥʠʢʦʚ ʫ ʢʦʨʦʚ. ɼʘʥʥʳʝ ʬʠʪʦ-
ʢʦʤʧʦʟʠʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 
ʢʘʢ ʩʨʝʜʩʪʚʘ ʥʝʦʪʣʦʞʥʦʡ ʧʦʤʦʱʠ ʜʣʷ 
ʦʪʜʝʣʝʥʠʷ ʧʦʩʣʝʜʘ [3, 14]. 
ʆʜʥʠʤ ʠʟ ʤʘʣʦʠʟʫʯʝʥʥʳʭ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʝʡ ʬʣʦʨʳ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʷʚʣʷʝʪʩʷ 
ʛʘʣʦʬʠʪ ï ʩʦʣʝʨʦʩ ʩʦʣʦʥʯʘʢʦʚʳʡ 
(Salicornia perennans WILLD.), ʧʨʦʠʟʨʘʩ-
ʪʘʶʱʠʡ ʥʘ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ, ʧʨʠʣʝʛʘʶ-
ʱʠʭ ʢ ʦʙʰʠʨʥʳʤ ʧʨʠʦʟʝʨʥʳʤ ʚʧʘʜʠʥʘʤ ï 
ʊʶʢʘʣʠʥʩʢʦʡ, ʕʙʝʡʪʠʥʩʢʦʡ, ʂʫʨʫʤʙʝʣʴ-
ʩʢʦʡ, ʂʘʤʳʰʣʦʚʩʢʦʤʫ ʣʦʛʫ, ʢ ʆʤʴ-
ʀʨʪʳʰʩʢʦʡ, ʉʘʨʛʘʪʩʢʦʡ, ɸʣʘʙʦʪʠʥʩʢʦʡ 
ʥʝʦʛʝʥʥʳʤ ʦʟʝʨʥʦʘʣʶʚʠʘʣʴʥʳʤ ʨʘʚʥʠ-
ʥʘʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʦʣʦʥʯʘʢʠ ʭʘ-
ʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʩʚʦʡ-
ʩʪʚʘʤʠ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʚʦʚʣʝ-
ʯʝʥʳ ʚ ʧʦʣʝʚʳʝ ʠ ʢʦʨʤʦʚʳʝ ʩʝʚʦʦʙʦʨʦʪʳ 
ʤʥʦʛʠʭ ʩʪʨʘʥ ʤʠʨʘ. ɺ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ 
ʆʤʩʢʦʛʦ ʇʨʠʠʨʪʳʰʴʷ ʩʦʣʦʥʮʦʚʳʝ ʢʦʤ-
ʧʣʝʢʩʳ ʟʘʥʠʤʘʶʪ ʧʦʯʪʠ ʪʨʝʪʴ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ (1,9 ʤʣʥ. ʛʘ) ʠ ʧʨʝ-
ʠʤʫʱʝʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʩʝʥʦʢʦ-
ʩʳ ʠ ʧʘʩʪʙʠʱʘ [15].  
ɸʥʘʣʠʟʠʨʫʷ ʥʘʫʯʥʳʝ ʧʫʙʣʠʢʘʮʠʠ, ʧʦ-

ʩʚʷʱʝʥʥʳʝ ʠʟʫʯʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢ-
ʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʩʦʣʝʨʦʩʘ, ʫʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʩʝʤʝʥʘ ʨʘʩʪʝʥʠʡ ʨʦʜʘ Salicornia, ʦʙ-
ʣʘʜʘʶʪ ʧʨʠʷʪʥʳʤ ʦʨʝʭʦʚʳʤ ʚʢʫʩʦʤ ʠ 
ʢʦʥʩʠʩʪʝʥʮʠʝʡ, ʧʦʭʦʞʝʡ ʥʘ ʦʣʠʚʢʦʚʦʝ 
ʤʘʩʣʦ, ʙʦʛʘʪʳ ʦʣʝʠʥʦʚʦʡ, ʣʠʥʦʣʝʚʦʡ, 
ʧʘʣʴʤʠʪʠʥʦʚʦʡ, ʣʠʥʦʣʝʥʦʚʦʡ ʠ ʩʪʝʘʨʠʥʦ-
ʚʦʡ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ. ɺ ʧʦʙʝʛʘʭ ʫʩʪʘʥʦʚ-
ʣʝʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʦʥʦʚ ʤʘʛʥʠʷ, 
ʢʘʣʴʮʠʷ, ʞʝʣʝʟʘ, ʢʘʣʠʷ, ʘ ʪʘʢʞʝ ʙʝʣʢʘ, 
ʧʦʣʠʩʘʭʘʨʠʜʦʚ ʠ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ. ʌʝ-
ʥʦʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʣʘ-
ʚʦʥʦʠʜʘʤʠ ʠ ʬʝʥʦʣʴʥʳʤʠ ʢʠʩʣʦʪʘʤʠ, 
ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ ʧʨʦ-
ʷʚʣʷʝʪʩʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ, ʜʠʫʨʝʪʠʯʝ-
ʩʢʠʤʠ, ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʤʠ ʠ ʧʨʦʪʠʚʦ-
ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʉʦʜʝʨʞʘ-
ʥʠʝ ʭʣʦʨʦʛʝʥʦʚʦʡ, ʛʣʫʪʘʤʠʥʦʚʦʡ ʠ ʘʩʧʘ-
ʨʘʛʠʥʦʚʦʡ ʢʠʩʣʦʪ, ʘ ʪʘʢʞʝ ʙʝʪʘʮʠʘʥʠʥʦʚ, 
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ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʢʨʘʩʥʳʡ ʧʠʛʤʝʥʪ 
ʨʘʩʪʝʥʠʷ, ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʘʥʪʠʦʢʩʠʜʘʥʪ-
ʥʳʝ ʩʚʦʡʩʪʚʘ ʩʦʣʝʨʦʩʘ. ɻʣʠʮʠʥʙʝʪʘʠʥ, 
ʧʨʦʣʠʥ, ʩʘʭʘʨʘ ʩʯʠʪʘʶʪʩʷ ʦʩʤʦʨʝʛʫʣʷʪʦ-
ʨʘʤʠ ʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʧʨʦʪʝʢʪʦʨʥʫʶ 
ʬʫʥʢʮʠʶ. ɺ ʤʝʪʘʥʦʣʴʥʦʤ ʵʢʩʪʨʘʢʪʝ Sali-
cornia herbacea ʚʳʜʝʣʝʥʳ ʩʠʪʦʩʪʝʨʦʣ, 
ʩʪʠʛʤʘʩʪʝʨʦʣ, ʬʣʘʚʦʥʦʣʦʚʳʝ ʛʣʠʢʦʟʠʜʳ, 
ʦʙʣʘʜʘʶʱʠʝ ʛʠʧʦʭʦʣʠʩʪʝʨʠʥʝʤʠʯʝʩʢʠʤ 
ʜʝʡʩʪʚʠʝʤ [16]. 
ʉʝʛʦʜʥʷ ʨʘʩʪʝʥʠʷ ʨʦʜʘ Salicornia 

ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʪʦʣʴʢʦ ʚ ʥʘʨʦʜʥʦʡ 
ʤʝʜʠʮʠʥʝ. ʀʟ ʣʠʩʪʴʝʚ, ʩʪʝʙʣʝʡ ʠ ʮʚʝʪʦʚ 
ʩʦʣʝʨʦʩʘ ʛʦʪʦʚʷʪ ʦʪʚʘʨʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴ-
ʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʞʝʣʫʜʦʯʥʦʛʦ, ʩʣʘʙʠʪʝʣʴ-
ʥʦʛʦ, ʤʦʯʝʛʦʥʥʦʛʦ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴ-
ʥʦʛʦ ʩʨʝʜʩʪʚʘ. ʉʯʠʪʘʶʪ, ʯʪʦ ʫʧʦʪʨʝʙʣʝ-
ʥʠʝ ʩʦʣʝʨʦʩʘ ʢʘʯʝʩʪʚʝʥʥʦ ʫʣʫʯʰʘʝʪ ʧʠ-
ʱʝʚʘʨʝʥʠʝ, ʘ ʪʘʢʞʝ ʪʦʨʤʦʟʠʪ ʨʦʩʪ ʦʧʫʭʦ-
ʣʝʡ. ʉʝʚʝʨʥʳʝ ʥʘʨʦʜʳ ʈʦʩʩʠʠ ʪʨʘʜʠʮʠʦʥ-
ʥʦ ʠʩʧʦʣʴʟʫʶʪ ʪʨʘʚʷʥʠʩʪʳʝ ʯʘʩʪʠ ʨʘʩʪʝ-
ʥʠʷ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʚʦʜʦʯʥʦʡ ʥʘʩʪʦʡ-
ʢʠ ï ɻ ʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴ-
ʥʦʛʦ ʠ ʙʦʣʝʫʪʦʣʷʶʱʝʛʦ ʩʨʝʜʩʪʚʘ ʧʨʠ ʘʨʪ-
ʨʠʪʘʭ, ʨʝʚʤʘʪʠʟʤʝ ʠ ʧʦʜʘʛʨʝ. ʇʨʠ ʭʨʦʥʠ-
ʯʝʩʢʦʤ ʘʨʪʨʠʪʝ ʥʘʩʪʦʡʢʠ ʦʢʘʟʳʚʘʶʪ ʦʙʝʟ-
ʙʦʣʠʚʘʶʱʝʝ ʠ ʩʦʛʨʝʚʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʠ, ʚ 
ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʫʣʫʯʰʘʶʪ ʧʦʜʚʠʞʥʦʩʪʴ 
ʩʫʩʪʘʚʦʚ. ʉʦʣʝʨʦʩ ʚ ʬʦʨʤʝ ʧʦʨʦʰʢʘ ʠʩ-
ʧʦʣʴʟʫʶʪ ʥʝ ʪʦʣʴʢʦ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʣʦʛʠʯʝ-
ʩʢʠ ʘʢʪʠʚʥʦʡ ʜʦʙʘʚʢʠ, ʥʦ ʠ ʠʥʛʨʝʜʠʝʥʪʘ 
ʤʷʩʥʳʭ ʠʟʜʝʣʠʡ. ʊʘʢ, ʚʢʣʶʯʝʥʠʝ ʧʦʨʦʰ-
ʢʘ ʩʦʣʝʨʦʩʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 10 % ʚ ʨʝʮʝʧʪʫ-
ʨʫ ʩʦʩʠʩʦʢ ʧʦʚʳʰʘʣʦ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʤʠʦ-
ʬʠʙʨʠʣʣʷʨʥʳʭ ʙʝʣʢʦʚ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʣʦ 
ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʩʪʘ-
ʙʠʣʴʥʦʩʪʴ ʵʤʫʣʴʩʠʠ, ʩʪʦʡʢʦʩʪʴ ʪʝʢʩʪʫʨʳ 
ʠ ʚʷʟʢʦʩʪʴ. ʇʨʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥ-
ʢʝ ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʤʷʛʢʦʩʪʠ ʠ ʩʦʯ-
ʥʦʩʪʠ ʠʟʜʝʣʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʘʚʪʦʨʘʤ 
ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʦʨʦʰʦʢ ʩʦʣʝʨʦʩʘ ʜʣʷ 
ʫʣʫʯʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʤʷʩʥʦʡ 
ʧʨʦʜʫʢʮʠʠ [16, 17]. 
ʇʨʠ ʘʥʘʣʠʟʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʦ-

ʣʝʨʦʩʘ ʝʚʨʦʧʝʡʩʢʦʛʦ (Salicornia eu-
ropa®a), ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʩʦʙʨʘʥʥʦʛʦ ʚ ʩʝʥʪʷʙʨʝ, 
ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʩʳʨʴʝ 
ʩʦʩʪʘʚʣʷʣʘ 9,13Ñ0,31%, ʤʘʩʩʦʚʘʷ ʜʦʣʷ 
ʩʳʨʦʛʦ ʞʠʨʘ - 8,15 %Ñ0,78%, ʤʘʩʩʦʚʘʷ 
ʜʦʣʷ ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ - 9,1Ñ1,3%, ʤʘʩʩʦ-

ʚʘʷ ʜʦʣʷ ʩʳʨʦʡ ʟʦʣʳ - 31,6 %Ñ1,2%. ʉʨʘʚ-
ʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʘʢʨʦʵʣʝʤʝʥʪʥʦʛʦ ʩʦ-
ʩʪʘʚʘ ʛʘʣʦʬʠʪʘ, ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʠʶʥʴʩʢʠʭ 
ʦʙʨʘʟʮʘʭ ʧʨʝʚʘʣʠʨʫʝʪ ʩʦʜʝʨʞʘʥʠʝ ʤʘʛ-
ʥʠʷ, ʭʣʦʨʘ ʠ ʥʠʪʨʘʪ-ʘʥʠʦʥʘ, ʘ ʚ ʦʙʨʘʟʮʘʭ, 
ʦʪʦʙʨʘʥʥʳʭ ʚ ʩʝʥʪʷʙʨʝ ï ʧʨʝʚʘʣʠʨʫʝʪ 
ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ, ʥʘʪʨʠʷ, ʢʘʣʴʮʠʷ ʠ ʬʦʩ-
ʬʘʪʦʚ [18]. ʀʩʪʦʯʥʠʢʠ ʣʠʪʝʨʘʪʫʨʳ ʧʦʜ-
ʪʚʝʨʞʜʘʶʪ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʷ ʩʦʣʝʨʦʩʘ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ 
ʞʠʚʦʪʥʳʤ ʠ ʯʝʣʦʚʝʢʫ.    
ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ, ʚ ʛʦʨʦʜʩʢʦʡ ʟʦʥʝ ʧʨʦʠʟʨʘʩʪʘʝʪ ʨʝʜ-
ʢʠʡ ʚʠʜ ʚ ʉʠʙʠʨʠ ʥʝʚʳʩʦʢʠʭ ʜʝʨʝʚʴʝʚ ʩ 
ʰʠʨʦʢʦʡ ʨʘʩʢʠʜʠʩʪʦʡ ʢʨʦʥʦʡ ʠ ʩʝʨʝʙʨʠ-
ʩʪʳʤʠ ʣʠʩʪʴʷʤʠ ï ʣʦʭ ʫʟʢʦʣʠʩʪʥʳʡ 
(Elaengus angustifolia L.). ʆʪʣʠʯʠʪʝʣʴʥʦʡ 
ʦʩʦʙʝʥʥʦʩʪʴʶ ʣʦʭʘ ʷʚʣʷʶʪʩʷ: ʙʳʩʪʨʳʡ 
ʨʦʩʪ, ʚʳʩʦʢʘʷ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ, ʫʩʪʦʡʯʠ-
ʚʦʩʪʴ ʢ ʪʝʭʥʦʛʝʥʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ, ʩʦʣʝ-
ʫʩʪʦʡʯʠʚʦʩʪʴ, ʬʠʪʦʥʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ 
ʧʨʠʷʪʥʳʡ ʤʝʜʦʚʳʡ ʘʨʦʤʘʪ ʮʚʝʪʦʚ. ɺ ʝʩʪʝ-
ʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʣʦʭ ʫʟʢʦʣʠʩʪʥʳʡ ʧʨʦ-
ʠʟʨʘʩʪʘʝʪ ʥʘ ʶʛʝ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩ-
ʩʠʠ, ʚ ʉʠʙʠʨʠ ʠ ʥʘ ɸʣʪʘʝ, ʚ ʧʦʡʤʘʭ ʨʝʢ, 
ʦʙʨʘʟʫʷ ʦʙʰʠʨʥʳʝ ʟʘʨʦʩʣʠ, ʨʘʩʪʝʪ ʥʘ ʩʦ-
ʣʦʥʯʘʢʘʭ ʠ ʥʝʚʳʩʦʢʠʭ ʛʦʨʘʭ. ʅʘʯʠʥʘʝʪ 
ʧʣʦʜʦʥʦʩʠʪʴ ʩ 5-6 ʣʝʪ, ʜʦʞʠʚʘʝʪ ʜʦ 80-
100 ʣʝʪ. ʗʚʣʷʝʪʩʷ ʤʝʜʦʥʦʩʦʤ, ʣʝʢʘʨʩʪʚʝʥ-
ʥʳʤ, ʧʠʱʝʚʳʤ, ʪʝʭʥʠʯʝʩʢʠʤ ʨʘʩʪʝʥʠʝʤ, ʘ 
ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʘʨʬʶʤʝʨʥʦʡ ʠ 
ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʉʦʩʪʘʚ ɹɸɺ 
ʨʘʩʪʝʥʠʷ ʤʥʦʛʦʦʙʨʘʟʝʥ ʠ ʫʥʠʢʘʣʝʥ. ɺ 
ʮʚʝʪʢʘʭ ʦʙʥʘʨʫʞʝʥʳ ʚʠʪʘʤʠʥʳ ʛʨʫʧʧʳ ɺ, 
ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ʠ ʪʝʨʧʝʥʦʠʜʳ ï 
ʥʝʨʦʣ, ʣʠʥʘʣʦʦʣ, ʛʝʨʘʥʠʦʣ, ʬʘʨʥʝʟʦʣ, 
ʮʠʪʨʦʥʝʣʣʦʣ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ 
ʠʟʛʦʪʦʚʣʝʥʠʷ ʣʠʢʝʨʘ ʠ ʚ ʧʘʨʬʶʤʝʨʠʠ. ɺ 
ʣʠʩʪʴʷʭ ʫʩʪʘʥʦʚʣʝʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 
ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʭ ʪʘʥʠʥʦʚ (ʩʪʨʠʢʪʠʥʠʥ, 
ʠʟʦʩʪʨʠʢʪʠʥʠʥ, ʢʘʟʫʘʨʠʥʠʥ, ʛʠʧʦʬʝʥʠʥ), 
ʢʘʨʙʦʥʦʚʳʭ (ʢʦʬʝʡʥʘʷ, ʭʣʦʨʦʛʝʥʦʚʘʷ, 
ʥʝʦʭʣʦʨʦʛʝʥʦʚʘʷ ʢʠʩʣʦʪʳ) ʠ ʬʝʥʦʣʢʘʨʙʦ-
ʥʦʚʳʭ ʢʠʩʣʦʪ (ʛʘʣʣʦʚʘʷ ʢʠʩʣʦʪʘ ʘʩʢʦʨʙʠ-
ʥʦʚʦʡ ʢʠʩʣʦʪʳ), ʚʠʪʘʤʠʥʦʚ ɸ, ʂ ʠ ɽ. ʇʣʦ-
ʜʳ ʧʠʪʘʪʝʣʴʥʳ ʠ ʩʦʜʝʨʞʘʪ ʩʘʭʘʨʘ, ʙʝʣʢʠ, 
ʢʘʣʠʡʥʳʝ ʠ ʬʦʩʬʦʨʥʳʝ ʩʦʣʠ. ɺ ʣʠʩʪʝ ʠ 
ʧʣʦʜʝ ʦʪʤʝʯʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʠʧʨʝʥʦ-
ʣʦʚ ï ʤʥʦʛʦʘʪʦʤʥʳʭ ʩʧʠʨʪʦʚ, ʧʨʝʚʨʘʱʘ-
ʶɦ ʠʭʩ̫ ʚ ʧʝʯʝʥʠ ʚ ʜʦʣʠʭʦʣr, ʢʦʪʦʨrʝ 
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ʫʯʘʩʪʚʫʶʪ ʚ ʩʠʥʪʝʟʝ ʛʣʠʢʦʧʨʦʪʝʠʥʦʚ ï 
ʙʝʣʢʦʚʳʭ ʤʦʣʝʢʫʣ ʣʠʧʠʜʥʦʛʦ ʩʣʦʷ ʢʣʝ-
ʪʦʯʥʳʭ ʤʝʤʙʨʘʥ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʪʨʘʥʩ-
ʤʝʤʙʨʘʥʥʳʡ ʪʨʘʥʩʧʦʨʪ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ 
ʧʦʣʠʩʘʭʘʨʠʜʦʚ (ʛʣʶʢʦʟʘ, ʤʘʥʥʦʟʘ, ʛʘʣʘʢ-
ʪʦʟʘ, ʬʨʫʢʪʦʟʘ, ʢʩʠʣʦʟʘ, ʨʘʤʥʦʟʘ), ʷʚʣʷʶ-
ʱʠʭʩʷ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʜʣʷ ʦʨʛʘʥʠʟ-
ʤʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʦʙʱʝʛʦ 
ʩʘʭʘʨʘ ʚ ʧʣʦʜʝ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 60%, ʠʟ 
ʢʦʪʦʨʳʭ ʙʦʣʝʝ 50% ï ɻ ʪʦ ʨʝʜʫʮʠʨʫʶʱʠʝ 
ʩʘʭʘʨʘ ʠ ʦʢʦʣʦ 4% ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʢʪʠʥʘ-
ʤʠ. ɺ ʣʠʩʪʝ, ʧʣʦʜʝ, ʢʦʨʝ ʠ ʮʚʝʪʘʭ ʦʙʥʘʨʫ-
ʞʝʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʬʣʘʚʦʥʦʠʜʦʚ: 
ʨʫʪʠʥ, ʢʚʝʨʮʝʪʠʥ, ʠʟʦʨʘʤʥʝʪʠʥ, ʠʟʦʨʘʤ-
ʥʝʪʠʥ-3-0-ɓ-ʛʘʣʘʢʪʦʧʠʨʘʥʦʟʠʜ, ʵʣʝʘʛʥʦ-
ʟʠʜ, ʢʝʤʧʬʝʨʦʣ. ɺ ʩʝʤʝʥʘʭ ʠ ʢʦʨʝ ʦʙʥʘʨʫ-
ʞʝʥʳ ɓ-ʢʘʨʙʦʣʠʥʳ ï ʘʣʢʘʣʦʠʜʳ, ʫʩʠʣʠʚʘ-
ʶʱʠʝ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʥʦʨʘʜʨʝʥʘʣʠʥʘ, 
ʜʦʬʘʤʠʥʘ ʠ ʩʝʨʦʪʦʥʠʥʘ ʚ ʤʦʥʦʘʤʠʥʝʨʛʠ-
ʯʝʩʢʠʭ ʠ/ ʠʣʠ ɻɸʄʂ-ʝʨʛʠʯʝʩʢʠʭ ʩʠʥʘʧ-
ʩʘʭ, ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʪʦʨʳʭ ʚʳ-
ʟʳʚʘʶʪ ʘʥʪʠʜʝʧʨʝʩʩʠʚʥʳʡ ʵʬʬʝʢʪ 
(ʥʦʨʤʘʣʠʟʫʶʪ ʥʘʩʪʨʦʝʥʠʝ), ʧʦʜʦʙʥʳʡ 
ʠʤʠʧʨʘʤʠʥʫ ʠ ʘʤʠʪʨʠʧʪʠʣʠʥʫ. ʂʦʣʠʯʝ-
ʩʪʚʦ ɓ-ʢʘʨʙʦʣʠʥʦʚ ʚ ʣʠʩʪʝ ʠ ʧʣʦʜʝ ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʦʜʥʘʢʦ, ʚ ʵʪʠʭ ʯʘʩʪʷʭ ʨʘʩ-
ʪʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 
ʬʠʪʦʩʪʝʨʠʥʦʚ (ɓ-ʩʠʪʦʩʪʝʨʠʥ ʠ ʩʪʠʛʤʘʩʪʝ-
ʨʠʥ) ï ʚʝʱʝʩʪʚ, ʧʦʥʠʞʘʶʱʠʭ ʫʨʦʚʝʥʴ 
ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʦʨʛʘʥʠʟʤʝ ʟʘ ʩʯʝʪ ʩʥʠʞʝ-
ʥʠʷ ʝʛʦ ʚʩʘʩʳʚʘʥʠʷ ʚ ʢʠʰʝʯʥʠʢʝ, ʘ ʪʘʢʞʝ 
ʦʙʣʘʜʘʶʱʠʭ ʦʥʢʦʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʠ 
ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ɸʤʠʥʦ-
ʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʧʣʦʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥ 
ʪʨʝʦʥʠʥʦʤ, ʩʝʨʠʥʦʤ, ʛʣʫʪʘʤʠʥʦʤ, ʧʨʦʣʠ-
ʥʦʤ, ʛʣʠʮʠʥʦʤ, ʘʣʘʥʠʥʦʤ, ʚʘʣʠʥʦʤ, ʤʝʪʠ-
ʦʥʠʥʦʤ, ʠʟʦʣʝʡʮʠʥʤ, ʣʝʡʮʠʥʦʤ, ʪʠʨʦʟʠ-
ʥʦʤ, ʬʝʥʠʣʘʣʘʥʠʥʦʤ, ʛʠʩʪʠʜʠʥʦʤ, ʣʠʟʠ-
ʥʦʤ, ʘʨʛʠʥʠʥʦʤ, ʪʨʠʧʪʦʬʘʥʦʤ, ʮʠʩʪʝʠ-
ʥʦʤ, ʘʩʧʘʨʛʠʥʦʤ. ɺ ʩʝʤʝʥʘʭ ʦʙʥʘʨʫʞʝʥʳ 
ʧʘʣʴʤʠʪʠʥʦʚʘʷ, ʩʪʝʘʨʠʥʦʚʘʷ, ʦʣʝʠʥʦʚʘʷ, 
ʣʠʥʦʣʝʚʘʷ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ. ɺ ʧʣʦʜʝ ʠ 
ʢʦʨʝ ʫʩʪʘʥʦʚʣʝʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 
ʜʫʙʠʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʢʘʨʦʪʠʥʦʠʜʦʚ (ɓ-
ʢʘʨʦʪʠʥ). ɺ ʢʦʨʝ ʦʙʥʘʨʫʞʝʥʳ ʬʝʥʠʣʧʨʦ-
ʧʘʥʦʠʜʳ (n-ʢʫʤʘʨʦʚʘʷ ʢʠʩʣʦʪʘ, ʢʦʨʠʯʥʘʷ 
ʢʠʩʣʦʪʘ, ʫʤʙʝʣʣʠʬʝʨʦʥ) [19, 20, 21]. ʕʢʩ-
ʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘ-
ʥʦʚʣʝʥʳ ʛʘʩʪʨʦʧʨʦʪʝʢʪʦʨʥʳʡ ʠ ʢʘʨʜʠʦ-
ʧʨʦʪʝʢʪʠʚʥʳʡ ʵʬʬʝʢʪʳ ʵʢʩʪʨʘʢʪʦʚ ʧʣʦ-
ʜʦʚ ʠ ʣʠʩʪʴʝʚ ʣʦʭʘ; ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴ-

ʥʳʡ ʠ ʘʥʘʣʴʛʝʟʠʨʫʶʱʠʡ ʵʬʬʝʢʪʳ ʩʠʨʦʧʘ 
ʠʟ ʧʣʦʜʦʚ ʨʘʩʪʝʥʠʷ; ʤʠʦʨʝʣʘʢʩʘʥʪʥʳʡ 
ʵʬʬʝʢʪ ʚʦʜʥʳʭ ʠ ʵʪʘʥʦʣʴʥʳʭ ʵʢʩʪʨʘʢʪʦʚ 
ʮʚʝʪʢʦʚ ʠ ʣʠʩʪʴʝʚ ʣʦʭʘ; ʚʳʨʘʞʝʥʥʳʡ ʨʝ-
ʛʝʥʝʨʘʪʠʚʥʳʡ ʵʬʬʝʢʪ ʤʘʩʣʘ ʠʟ ʩʝʤʷʥ, 
ʚʢʣʶʯʝʥʥʦʛʦ ʚ ʩʦʩʪʘʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 
ʦʙʨʘʟʮʦʚ ʤʷʛʢʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ; 
ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʵʢʩʪʨʘʢʪʘ 
ʣʠʩʪʴʝʚ ʣʦʭʘ ʚ ʪʝʩʪʘʭ ʩ ʩʝʥʥʦʡ ʧʘʣʦʯʢʦʡ; 
ʘ ʪʘʢʞʝ ʧʨʦʪʠʚʦʘʩʪʤʘʪʠʯʝʩʢʠʡ, ʧʨʦʪʠʚʦ-
ʢʘʰʣʝʚʦʡ, ʦʪʭʘʨʢʠʚʘʶʱʠʡ ʠ ʘʥʪʠʜʝʧʨʝʩ-
ʩʠʚʥʳʡ ʵʬʬʝʢʪʳ [22].  
ɽʱʝ ʦʜʥʠʤ ʮʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ɹɸɺ ʚ 

ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʮʠʘʥʦʧʨʦʢʘʨʠʦ-
ʪʠʯʝʩʢʘʷ ʚʦʜʦʨʦʩʣʴ Limnospira/
ɸrthrospira fusiformis (Voronichin) 
Nowicka-Krawczyk, M¿hlsteinov§ et Hauer, 
ʦʙʥʘʨʫʞʝʥʥʘʷ ʢʦʣʣʝʢʪʠʚʦʤ ʫʯʝʥʳʭ ʆʤ-
ʩʢʦʛʦ ɻɸʋ ʚʦ ʛʣʘʚʝ ʩ ʧʨʦʬʝʩʩʦʨʦʤ ʆ.ʇ. 
ɹʘʞʝʥʦʚʦʡ ʚ ʦʟ. ʉʦʣʸʥʦʤ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ 
ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʝ ʛ. ʆʤʩʢʘ, ʠ 
ʚʳʟʳʚʘʶʱʘʷ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ 
çʮʚʝʪʝʥʠʝè ʚʦʜʳ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʠ 
ʦʧʨʝʜʝʣʝʥʳ ʟʘʧʘʩʳ ʣʠʤʥʦʩʧʠʨʳ ʚ ʦʟʝʨʝ, 
ʝʝ ʢʦʨʤʦʚʘʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ, 
ʠʟʫʯʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʠ-
ʜʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʜʘʥʘ ʪʦʢʩʠʢʦʣʦʛʠʯʝ-
ʩʢʘʷ ʦʮʝʥʢʘ ʬʠʪʦʤʘʩʩʳ ʣʠʤʥʦʩʧʠʨʳ ʠ 
ʫʩʪʘʥʦʚʣʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʜʦʙʘʚʢʠ ʧʨʠ ʢʦʨʤʣʝ-
ʥʠʠ ʞʠʚʦʪʥʳʭ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʨʪ-
ʨʦʩʧʠʨʫ/ʩʧʠʨʫʣʠʥʫ ʢʫʣʴʪʠʚʠʨʫʶʪ ʚ ʧʨʦ-
ʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ ʚ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ 
ʟʘʚʦʟʷʪ ʠʟ-ʟʘ ʨʫʙʝʞʘ. ɸʥʘʣʠʟ ʘʩʩʦʨʪʠʤʝʥ-
ʪʘ ʧʨʝʧʘʨʘʪʦʚ ʘʨʪʨʦʩʧʠʨʳ/ʩʧʠʨʫʣʠʥʳ, 
ʠʤʝʶʱʠʭʩʷ ʚ ʧʨʦʜʘʞʝ, ʧʦʢʘʟʘʣ, ʯʪʦ ʚʩʝ 
ʦʥʠ ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ Arthrospira platensis. 
ɼʘʥʥʳʭ ʦ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʜʨʫʛʠʭ 
ʚʠʜʦʚ ʘʨʪʨʦʩʧʠʨʳ/ʩʧʠʨʫʣʠʥʳ ʧʦʢʘ 
ʢʨʘʡʥʝ ʥʝʜʦʩʪʘʪʦʯʥʦ [23]. 
ɺʓɺʆɼʓ / CONCLUSION 
ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʥʘʫʯʥʳʭ ʧʫʙʣʠ-

ʢʘʮʠʡ ʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ɹɸɺ 
ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʢʘʢ ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ ʩʦ-
ʟʜʘʥʠʷ ʥʦʚʳʭ ʬʠʪʦʙʠʦʪʠʢʦʚ ʠ ʬʠʪʦʛʝʥʠ-
ʢʦʚ, ʧʦʢʘʟʘʣ, ʯʪʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʨʘʩʪʝ-
ʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʜʠʢʦʨʦʩʳ: ʢʨʘʧʠʚʘ ʜʚʫ-
ʜʦʤʥʘʷ, ʢʘʣʝʥʜʫʣʘ ʣʝʢʘʨʩʪʚʝʥʥʘʷ, ʪʳʩʷʯʝ-
ʣʠʩʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʩʦʣʝʨʦʩ ʩʦʣʦʥʯʘ-
ʢʦʚʳʡ ʠ ʣʦʭ ʫʟʢʦʣʠʩʪʥʳʡ, ʘ ʪʘʢʞʝ ʮʠʘʥʦ-
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ABSTRACT 
The article presents analytical material 

on the study and application of plant materi-
als as sources for the creation of phytobiotics 
and phytogenics for animal husbandry. Sci-
entific articles in English and Russian with 
the keywords "phytogenics", "phytobiotics", 
"medicinal plants", "essential oil plants", 
"plants of the Omsk region" posted in biblio-
graphic databases, in scientific electronic 
libraries of search engines were accepted as 
sources of literature. Publications of scien-
tists of the Omsk region were studied in de-
tail, on the basis of which it was established 
that more than 74 species of medicinal plants 
grow in the Omsk region, of which 30 have 
decorative, 27 honey, 17 medicinal and fod-
der values. The conducted analysis of scien-
tific publications on potential sources of bio-
logically active substances of plants growing 
in the Omsk region showed that the follow-
ing wild plants are promising for the creation 
of phytogenics and phytobiotics: stinging 
nettle, calendula officinalis, yarrow, saltwort 
and oleaster angustifolia, the biologically 
active substances of which have a pleiotropic 

effect on the body, providing antibacterial, 
anti-inflammatory, hemostatic, immunomod-
ulatory, antispasmodic, regenerating effects, 
as well as increasing the secretory activity of 
the glands of the stomach and intestines. The 
presented analysis of the chemical composi-
tion of saltwort samples growing in the 
Omsk region indicates the high nutritional 
value of plant materials and the need to 
study its effect on the functions of the animal 
body. A comparative analysis of the macro-
element composition of halophyte showed 
that in June samples the content of magnesi-
um, chlorine and nitrate anion prevails, 
while in samples collected in September the 
content of potassium, sodium, calcium and 
phosphates prevails, which must be taken 
into account when harvesting the plant. 
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ʈɽʌɽʈɸʊ 
ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʚʳʧʘʠʚʘʥʠʷ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʘ ʠ ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ ʚ ʜʦʟʝ 200 
ʤʛ/ʣ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʬʘʛʦʮʠʪʦʟʘ ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʦʚ ʚ ʢʨʦʚʠ ʮʳʧʣʷʪ. ʎʠʧʨʦ-
ʬʣʦʢʩʘʮʠʥ ʠ ʵʥʨʦʬʣʦʢʩʘʮʠʥ ï ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʬʪʦʨʭʠʥʦʣʦʥʦ-
ʚʦʡ ʛʨʫʧʧʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʚʝʪʝʨʠʥʘʨʠʠ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʫʢʘʟʘʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 
ʠʭ ʦʪʣʠʯʥʳʤʠ ʬʘʨʤʘʢʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʠ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʬʪʦʨʭʠʥʦʣʦʥʦʚ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʬʘʛʦʮʠʪʦʟʘ 
ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʦʚ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʟʘʜʝʡʩʪʚʦʚʘʥʦ ʪʨʠ ʛʨʫʧʧʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʮʳʧ-
ʣʷʪ ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʢʨʦʩʩʘ ʍʘʡʩʝʢʩ ɹʨʘʚʫʥ. ʎʳʧʣʷʪʘ ʛʨʫʧʧʳ I (ʢʦʥʪʨʦʣʴ) ʧʦʣʫʯʘʣʠ 
ʯʠʩʪʫʶ ʚʦʜʫ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʛʨʫʧʧʘʭ II ʠ III ʧʨʦʠʟʚʦʜʠʣʠ ʚʳʧʘʠʚʘʥʠʝ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʘ 
ʠ ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 10 ʩʫʪʦʢ ʩ ʚʦʜʦʡ ʚ ʜʦʟʝ 200 ʤʛ/ʣ. ʆʪʙʦʨ ʢʨʦʚʠ ʦʩʫ-
ʱʝʩʪʚʣʷʣʠ ʥʘ ʧʝʨʚʳʝ, ʪʨʝʪʴʠ, ʧʷʪʳʝ, ʩʝʜʴʤʳʝ ʠ ʜʝʚʷʪʳʝ ʩʫʪʢʠ ʧʦʩʣʝ ʦʪʤʝʥʳ ʧʨʝʧʘʨʘʪʘ. 
ʀʩʩʣʝʜʦʚʘʣʠ ʬʘʛʦʮʠʪʘʨʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʬʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ, ʬʘʛʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ ʠ 
ʬʘʛʦʮʠʪʘʨʥʫʶ ʝʤʢʦʩʪʴ ʧʝʩʝʚʜʦʵʦʟʠʥʦʬʠʣʦʚ ʧʦʩʣʝ ʩʦʚʤʝʩʪʥʦʛʦ ʠʥʢʫʙʠʨʦʚʘʥʠʷ ʥʘ ʧʨʦʪʷ-
ʞʝʥʠʠ 30 ʠ 120 ʤʠʥʫʪ ʩ ʢʫʣʴʪʫʨʦʡ Staphylococcus aureus. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʬʪʦʨʭʠʥʦʣʦʥʦʚ ʥʘ ʬʘʛʦʮʠʪʘʨʥʫʶ ʨʝʘʢʮʠʶ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʥʝʛʘʪʠʚ-
ʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʦʚ ʥʝ ʚʳʷʚʣʝʥʦ. ʆʩʥʦʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʠʥʢʫʙʘʮʠʠ ʧʩʝʚ-
ʜʦʵʦʟʠʥʦʬʠʣʦʚ ʩʦʚʤʝʩʪʥʦ ʩ St. aureus ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʥʘ ʪʨʝʪʴʠ ʠ ʧʷʪʳʝ ʩʫʪʢʠ. ʕʥʨʦ-
ʬʣʦʢʩʘʮʠʥ ʚʳʟʚʘʣ ʩʜʚʠʛʠ ʧʦʩʣʝ 30-ʤʠʥʫʪʥʦʡ ʠʥʢʫʙʘʮʠʠ ʩ St. aureus, ʯʪʦ ʧʨʦʷʚʠʣʦʩʴ ʚ 
ʜʦʩʪʦʚʝʨʥʦʤ, ʥʦ ʥʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʤ ʩʥʠʞʝʥʠʠ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ 
ʥʝʦʜʥʦʟʥʘʯʥʦʤ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʤ ʫʤʝʥʴʰʝʥʠʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʚʳʰʝʥʠʝʤ ʬʘʛʦʮʠʪʘʨ-
ʥʦʛʦ ʠʥʜʝʢʩʘ ʠ ʬʘʛʦʮʠʪʘʨʥʦʛʦ ʯʠʩʣʘ. ɺʩʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʷʚʣʷʣʠʩʴ ʥʝ-
ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤʠ. 
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ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʇʨʦʪʠʚʦʤʠʢʨʦʙʥʳʝ ʧʨʝʧʘʨʘʪʳ ʰʠʨʦ-

ʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʧʪʠʮʝ-
ʚʦʜʩʪʚʝ ʚ ʢʘʯʝʩʪʚʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʠ 
ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝ-
ʥʠʷ ʚʩʧʳʰʝʢ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢ-
ʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [1]. ʕʬʬʝʢʪʠʚʥʳʤʠ 
ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʰʠʨʦ-
ʢʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ, ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷ-
ʝʤr ʤʠ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ, ̫ʚʣ̫ ʪʁʩ̫ ʬʪʦʨʭʠ-
ʥʦʣʦʥʳ [2]. ʇʨʠ ʵʪʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʘʨ-
ʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʥʝ ʜʦʣʞʥʦ ʫʛʥʝ-
ʪʘʪʴ ʝʩʪʝʩʪʚʝʥʥʳʝ ʟʘʱʠʪʥʳʝ ʩʠʣʳ ʦʨʛʘ-
ʥʠʟʤʘ. ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʥʝʩʧʝʮʠʬʠʯʝ-
ʩʢʦʡ ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʳ ʷʚʣʷʝʪʩʷ ʬʘʛʦʮʠ-
ʪʦʟ. ʇʦʣʠʤʦʨʬʥʦʷʜʝʨʥʳʝ ʣʝʡʢʦʮʠʪʳ ï 
ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʣʝʪʢʠ, ʧʨʦʷʚʣʷʶʱʠʝ 
ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦ-
ʩʪʠ. ʀʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 
ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʠ ʠʥʪʝʥʩʠʚʥʦ-
ʩʪʴʶ ʨʘʟʚʠʪʠʷ ʨʝʘʢʮʠʠ [3]. ʇʩʝʚʜʦʵʦʟʠʥʦ-
ʬʠʣʳ ï ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʦʣʠʤʦʨʬʥʦʷʜʝʨ-
ʥʳʝ ʣʝʡʢʦʮʠʪʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʩʠʩʪʝʤʳ 
ʢʨʦʚʠ ʧʪʠʮ. ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʦʩʫʱʝʩʪʚʣʝ-
ʥʠʶ ʘʤʝʙʦʠʜʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʦʟʚʦʣʷʝʪ 
ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʘʤ ʧʨʦʥʠʢʘʪʴ ʯʝʨʝʟ ʵʥ-
ʜʦʪʝʣʠʡ ʢʨʦʚʝʥʦʩʥʳʭ ʢʘʧʠʣʣʷʨʦʚ, ʧʝʨʝ-
ʤʝʱʘʷʩʴ ʢ ʤʝʩʪʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʘʪʦʛʝʥʦʚ, 
ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʬʘʛʦʮʠʪʦʟ. ʇʨʦʮʝʩʩ ʟʘ-
ʧʫʩʢʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʥʪʘʢʪʘ ʩ ʞʠʚʳʤʠ 
ʠ ʧʦʛʠʙʰʠʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʘ ʪʘʢʞʝ 
ʩ ʨʘʟʨʫʰʘʶʱʠʤʠʩʷ ʢʣʝʪʢʘʤʠ ʩʦʙʩʪʚʝʥ-
ʥʳʭ ʪʢʘʥʝʡ [4]. ɺʦʟʜʝʡʩʪʚʠʝ ʬʪʦʨʭʠʥʦʣʦ-
ʥʦʚ ʥʘ ʬʘʛʦʮʠʪʠʨʫʶʱʠʝ ʢʣʝʪʢʠ ʠ ʧʨʦʪʝ-
ʢʘʥʠʝ ʬʘʛʦʮʠʪʦʟʘ ʫ ʧʪʠʮ ʷʚʣʷʝʪʩʷ ʤʘʣʦ-
ʠʟʫʯʝʥʥʳʤ [5]. ʇʦʜʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʦʩʫʱʝʩʪʚʣʷʣʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʥʘ ʤʣʝ-
ʢʦʧʠʪʘʶʱʠʭ, ʦʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʜʘʥ-
ʥʳʝ ʢʨʘʡʥʝ ʧʨʦʪʠʚʦʨʝʯʠʚʳ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 
ʬʪʦʨʭʠʥʦʣʦʥʳ ʩʧʦʩʦʙʥʳ ʢ ʧʨʦʥʠʢʥʦʚʝ-
ʥʠʶ ʠ ʘʢʢʫʤʫʣʷʮʠʠ ʚ ʬʘʛʦʮʠʪʘʭ [6, 7]. 
ʇʨʠ ʵʪʦʤ, ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʝʧʘ-
ʨʘʪʦʚ, ʥʘʢʘʧʣʠʚʘʶʱʠʝʩʷ ʚʥʫʪʨʠ ʢʣʝʪʦʢ 
ʩʧʦʩʦʙʥʳ ʤʝʥʷʪʴ ʠʭ ʤʝʪʘʙʦʣʠʟʤ ʠ ʬʫʥʢ-
ʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ [8]. 
ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ, ʮʝʣʴʶ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫ-
ʯʝʥʠʝ ʚʣʠʷʥʠʷ ʬʪʦʨʭʠʥʦʣʦʥʦʚ ʥʘ ʧʦʢʘʟʘ-
ʪʝʣʠ ʬʘʛʦʮʠʪʦʟʘ ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʦʚ ʢʨʦ-
ʚʠ ʮʳʧʣʷʪ. 

 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ / MA-
TERIALS AND METHODS 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʪʨʠ 
ʛʨʫʧʧʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʮʳʧʣʷʪ ʢʨʦʩʩʘ 
çʍʘʡʩʝʢʩ ɹʨʘʫʥè ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɺʩʝ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʮʳʧʣʷʪʘ ʧʦʣʫʯʘʣʠ 
ʨʘʮʠʦʥ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʧʦ ʦʩʥʦʚʥʳʤ 
ʧʠʪʘʪʝʣʴʥʳʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ 
ʚʝʱʝʩʪʚʘʤ. ɻʨʫʧʧʘ I ̫ʚʣʷʣʘʩʴ ʢʦʥʪʨʦʣʴ-
ʥʦʡ, ʧʦʣʫʯʘʚʰʝʡ ʦʙʳʯʥʫʶ ʧʠʪʴʝʚʫʶ ʚʦ-
ʜʫ, ʛʨʫʧʧʘʤ II ʠ III ʧʨʦʠʟʚʦʜʠʣʠ ʚʳʧʘʠʚʘ-
ʥʠʝ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʘ ʠ ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʜʦʟʝ 200 ʤʛ/ʣ ʥʘ ʧʨʦʪʷ-
ʞʝʥʠʠ ʜʝʩʷʪʠ ʩʫʪʦʢ. ʆʪʙʦʨ ʢʨʦʚʠ ʤʝʪʦ-
ʜʦʤ ʚʥʫʪʨʠʩʝʨʜʝʯʥʦʡ ʧʫʥʢʮʠʠ ʦʩʫʱʝʩʪʚ-
ʣʷʣʠ ʥʘ ʧʝʨʚʳʝ, ʪʨʝʪʴʠ, ʧʷʪʳʝ, ʩʝʜʴʤʳʝ ʠ 
ʜʝʚʷʪʳʝ ʩʫʪʢʠ ʧʦʩʣʝ ʦʪʤʝʥʳ ʧʨʝʧʘʨʘʪʦʚ. 
ɺʣʠʷʥʠʝ ʬʪʦʨʭʠʥʦʣʦʥʦʚ ʥʘ ʬʘʛʦʮʠʪʘʨ-
ʥʫʶ ʨʝʘʢʮʠʶ ʠʩʩʣʝʜʦʚʘʣʠ in vitro ʩ ʧʨʠ-
ʤʝʥʝʥʠʝʤ ʢʫʣʴʪʫʨʳ Staphylococcus aureus. 
ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦʜʛʦʪʦʚ-
ʢʫ ʦʙʲʝʢʪʘ ʬʘʛʦʮʠʪʦʟʘ ï ʩʫʩʧʝʥʟʠʠ St. 
aureus, ʜʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʯʠʩʪʫʶ 
ʩʫʪʦʯʥʫʶ ʢʫʣʴʪʫʨʫ ʙʘʢʪʝʨʠʡ, ʚʳʨʦʩʰʠʭ 
ʥʘ ʧʣʦʪʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ. ʆʪʙʠʨʘʣʠ 
ʥʝʩʢʦʣʴʢʦ ʦʜʥʦʪʠʧʥʳʭ ʯʝʪʢʦ ʠʟʦʣʠʨʦʚʘʥ-
ʥʳʭ ʢʦʣʦʥʠʡ ʠ ʧʝʨʝʥʦʩʠʣʠ ʚ ʧʨʦʙʠʨʢʫ ʩʦ 
ʩʪʝʨʠʣʴʥʳʤ ʠʟʦʪʦʥʠʯʝʩʢʠʤ ʨʘʩʪʚʦʨʦʤ 
ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ, ʜʦʚʦʜʠʣʠ ʧʣʦʪʥʦʩʪʴ ʩʫʩ-
ʧʝʥʟʠʠ ʜʦ 9 ʧʦ ʩʪʘʥʜʘʨʪʫ McFarland. ʇʦ-
ʣʫʯʝʥʥʳʡ ʠʥʦʢʫʣʷʥʪ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʪʝʯʝ-
ʥʠʝ 15 ʤʠʥʫʪ. ɺ ʣʫʥʢʠ ʧʣʘʥʰʝʪʘ ʚʥʦʩʠʣʠ 
ʧʦ 0,02 ʤʣ ʛʝʧʘʨʠʥʠʟʠʨʦʚʘʥʥʦʡ ʢʨʦʚʠ ʠ 
ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ. ʇʣʘʥʰʝʪʳ ʩ 
ʧʦʣʫʯʝʥʥʦʡ ʚʟʚʝʩʴʶ ʧʦʤʝʱʘʣʠ ʚ ʪʝʨʤʦ-
ʩʪʘʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 40ʦʉ. ʉʧʫʩʪʷ 30 ʠ 
120 ʤʠʥʫʪ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʨʠʛʦʪʦʚʣʝʥʠʝ 
ʤʘʟʢʘ ʩ ʚʳʩʫʰʠʚʘʥʠʝʤ ʥʘ ʚʦʟʜʫʭʝ, ʬʠʢʩʘ-
ʮʠʝʡ ʩʧʠʨʪʦʤ ʠ ʦʢʨʘʰʠʚʘʥʠʝʤ ʧʦ ʈʦʤʘ-
ʥʦʚʩʢʦʤʫ-ɻʠʤʟʝ. ʅʘ ʤʘʟʢʘʭ ʧʦʜʩʯʠʪʳʚʘʣʠ 
ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʳ ʩ ʧʦʛʣʦʱʝʥʥʳʤʠ ʦʙʲ-
ʝʢʪʘʤʠ ʬʘʛʦʮʠʪʦʟʘ ʠ ʯʠʩʣʦ ʤʠʢʨʦʙʥʳʭ 
ʪʝʣ, ʧʦʛʣʦʱʝʥʥʳʭ ʦʜʥʠʤ ʬʘʛʦʮʠʪʦʤ. ʅʘ 
ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʩʯʠ-
ʪʳʚʘʣʠ ʬʘʛʦʮʠʪʘʨʥʳʝ ʠʥʜʝʢʩʳ [9, 10, 11]: 
1) ʬʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʩʝʚ-

ʜʦʵʦʟʠʥʦʬʠʣʦʚ (ʌɸ) ï ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 
ʢʦʣʠʯʝʩʪʚʦʤ ʢʣʝʪʦʢ, ʚʩʪʫʧʠʚʰʠʭ ʚ ʬʘʛʦ-
ʮʠʪʦʟ 
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; 
2) ʬʘʛʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ (ʌʀ) ï ʯʠʩʣʦ 

ʬʘʛʦʮʠʪʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ ʚ 
ʧʝʨʝʩʯʝʪʝ ʥʘ ʦʜʠʥ ʫʯʪʝʥʥʳʡ ʬʘʛʦʮʠʪ, 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʝʣʝʥʠʝʤ ʦʙʱʝʛʦ ʢʦʣʠʯʝ-
ʩʪʚʘ ʬʘʛʦʮʠʪʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʙʥʳʭ ʪʝʣ 
ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʫʯʪʝʥʥʳʭ ʬʘʛʦʮʠʪʦʚ; 
3) ʬʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ (ʌʏ) ï ʦʪʨʘʞʘ-

ʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʝʘʢʮʠʠ ʬʘʛʦʮʠʪʦʟʘ, 
ʦʧʨʝʜʝʣʷʶʪ ʧʫʪʝʤ ʜʝʣʝʥʠʷ ʦʙʱʝʛʦ ʢʦʣʠ-
ʯʝʩʪʚʘ ʧʦʛʣʦʱʝʥʥʳʭ ʙʘʢʪʝʨʠʡ ʥʘ ʯʠʩʣʦ 
ʘʢʪʠʚʥʳʭ ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʦʚ; 
4) ʬʘʛʦʮʠʪʘʨʥʘʷ ʝʤʢʦʩʪʴ (ʌɽ) ï ʯʠʩʣʦ 

ʘʢʪʠʚʥʳʭ ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʦʚ ʚ 1 ʤʢʣ 
ʢʨʦʚʠ. 
ʆʙʨʘʙʦʪʢʘ ʮʠʬʨʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦ-

ʚʝʜʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ SPSS Statistic 17.0, ʩʪʘʪʠʩʪʠ-
ʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘ-
ʪʦʚ ʦʮʝʥʠʚʘʣʠ ʧʨʠ ʧʦʤʦʱʠ ʥʝʧʘʨʘʤʝʪʨʠ-
ʯʝʩʢʦʛʦ ʢʨʠʪʝʨʠʷ ʄʘʥʥʘ-ʋʠʪʥʠ. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ɺʩʣʝʜʩʪʚʠʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʬʘʛʦʮʠʪʦʟʘ ʫʩʪʘʥʦʚʣʝʥʳ 
ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠ-
ʤʳʝ ʠʟʤʝʥʝʥʠʷ. ʌʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 
ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʦʚ ʧʨʠ 30-ʤʠʥʫʪʥʦʡ 
ʠʥʢʫʙʘʮʠʠ ʩ ʢʫʣʴʪʫʨʦʡ St. aureus, ʙʳʣ 
ʩʥʠʞʝʥʘ ʚ ʛʨʫʧʧʘʭ, ʧʨʠʥʠʤʘʚʰʠʭ ʮʠʧʨʦ-
ʦʬʣʦʢʩʘʮʠʥ ʠ ɻʥʨʦʬʣʦʢʩʘʮʠʥ, ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ ʥʘ 23 % ʠ 24% ʥʘ ʪʨʝʪʴʠ ʩʫʪʢʠ 
ʧʦʩʣʝ ʦʪʤʝʥʳ ʧʨʝʧʘʨʘʪʦʚ. ɺ ʧʦʩʣʝʜʫʶ-
ʱʝʤ ʜʦʩʪʦʚʝʨʥʳʭ ʦʪʣʠʯʠʡ ʥʝ ʚʳʷʚʣʝʥʦ. 
ʅʘ ʩʝʜʴʤʳʝ ʠ ʜʝʚʷʪʳʝ ʩʫʪʢʠ ʫ ʮʳʧʣʷʪ, 

ʧʦʣʫʯʘʚʰʠʭ ʵʥʨʦʬʣʦʢʩʘʮʠʥ, ʧʦʩʣʝ 120-
ʤʠʥʫʪʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 
ʫʚʝʣʠʯʝʥʠʝ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 
ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʦʚ ʥʘ 11 % ʠ 18 % ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣ. 1). 
ʉʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ ʬʘʛʦʮʠʪʘʨʥʦʛʦ 

ʠʥʜʝʢʩʘ ʧʦʩʣʝ 30-ʤʠʥʫʪʥʦʡ ʵʢʩʧʦʟʠʮʠʠ 
ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʛʨʫʧʧʘʭ II ʠ III, ʯʪʦ 
ʧʨʦʷʚʠʣʦʩʴ ʚ ʜʦʩʪʦʚʝʨʥʦʤ ʧʘʜʝʥʠʠ ʧʦʢʘ-
ʟʘʪʝʣʝʡ ʥʘ ʪʨʝʪʴʠ ʩʫʪʢʠ (ʥʘ 37 % ʠ 40 %), 
ʦʜʥʘʢʦ ʥʘ ʧʷʪʳʝ ʩʫʪʢʠ ʫʩʪʘʥʦʚʣʝʥ ʨʦʩʪ 
ʧʦʢʘʟʘʪʝʣʷ ʚ ʛʨʫʧʧʘʭ ʥʘ 39 % ʠ 58 % ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ. 
ʅʘ ʪʨʝʪʴʠ ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʠʟʦ-

ʰʣʦ ʧʘʜʝʥʠʝ ʟʥʘʯʝʥʠʡ ʬʘʛʦʮʠʪʘʨʥʦʛʦ 
ʯʠʩʣʘ ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʦʚ ʧʦʩʣʝ 30-
ʤʠʥʫʪʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʚ ʛʨʫʧʧʝ ʵʥʨʦʬʣʦʢ-
ʩʘʮʠʥʘ ʥʘ 21 %, ʘ ʥʘ ʧʷʪʳʝ ʩʫʪʢʠ ʚ ʵʪʦʡ 
ʛʨʫʧʧʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʧʦʚʳʰʝʥʠʝ ʧʦ-
ʢʘʟʘʪʝʣʷ ʥʘ 40 %, ʢʨʦʤʝ ʪʦʛʦ, ʫʚʝʣʠʯʝʥʠʝ 
ʥʘ 29 % ʦʪʤʝʯʝʥʦ ʠ ʚ ʛʨʫʧʧʝ ʮʠʧʨʦʬʣʦʢ-
ʩʘʮʠʥʘ (ʪʘʙʣ. 2). 
ʋʚʝʣʠʯʝʥʠʝ ʟʥʘʯʝʥʠʡ ʬʘʛʦʮʠʪʘʨʥʦʡ 

ʝʤʢʦʩʪʠ ʧʨʦʠʟʦʰʣʦ ʥʘ ʪʨʝʪʴʠ ʩʫʪʢʠ ʚ 
ʛʨʫʧʧʘʭ II ʠ III ʥʘ 27 % ʠ 24 % ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ. 
ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, 

ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʬʪʦʨʭʠʥʦʣʦʥʦ-
ʚʳʝ ʧʨʝʧʘʨʘʪʳ ʦʢʘʟʳʚʘʶʪ ʦʧʨʝʜʝʣʝʥʥʦʝ 
ʚʣʠʷʥʠʝ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʢʣʝʪʦʢ 
ʬʘʛʦʮʠʪʘʨʥʦʡ ʩʠʩʪʝʤʳ ʮʳʧʣʷʪ, ʦ ʯʝʤ ʩʚʠ-
ʜʝʪʝʣʴʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʝ ʨʷʜʘ ʠʩʩʣʝʜʦ-
ʚʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʚʷʟʠ ʩ 
ʨʦʩʪʦʤ ʟʥʘʯʝʥʠʡ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, 
ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʥʘʣʠʯʠʝ ʫ ʧʨʝʧʘʨʘ-

ʊʘʙʣʠʮʘ 1 ï ʌʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʦʚ ʚ ʢʨʦʚʠ ʮʳʧʣʷʪ,  
ʧʦʣʫʯʘʚʰʠʭ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ ʠ ʵʥʨʦʬʣʦʢʩʘʮʠʥ (ʛʨʫʧʧʳ II ʠ III) 

ʇʦʢʘʟʘʪʝʣʴ ɻʨʫʧʧʘ 1 ʩʫʪʢʠ 3 ʩʫʪʢʠ 5 ʩʫʪʢʠ 7 ʩʫʪʢʠ 9 ʩʫʪʢʠ 

ʌɸ 
30 ʤʠʥʫʪ, % 

I 28,3Ñ1,56 40,7Ñ2,11 33,7Ñ2,81 40,5Ñ2,45 39,8Ñ1,41 

II 30,0Ñ2,11 31,2Ñ1,31** 39,3Ñ1,17 37,5Ñ1,09 39,8Ñ1,13 

III 33,8Ñ1,05 30,7Ñ1,41** 41,8Ñ2,89 40,3Ñ2,08 41,5Ñ1,56 

ʌɸ 
120 ʤʠʥʫʪ, % 

I 45,7Ñ0,71 47,5Ñ1,76 49,8Ñ1,62 46,2Ñ1,85 46,0Ñ1,55 

II 44,5Ñ1,45 48,7Ñ0,95 55,2Ñ2,06 45,7Ñ1,33 51,0Ñ2,49 

III 44,8Ñ1,01 47,8Ñ1,22 52,5Ñ2,59 52,2Ñ1,28* 56,7Ñ2,81** 

ʇʨʠʤʝʯʘʥʠʝ: ʌɸ ï ʬʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ; ** ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ 
ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʛʨʫʧʧʘʭ ʦʧʳʪʘ ʧʦ U-
ʢʨʠʪʝʨʠʶ ʄʘʥʥʘ-ʋʠʪʥʠ ʧʨʠ p<0,01; * ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 
ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʛʨʫʧʧʘʭ ʦʧʳʪʘ ʧʦ U-ʢʨʠʪʝʨʠʶ ʄʘʥʥʘ-ʋʠʪʥʠ 
ʧʨʠ p<0,05. 
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ʪʦʚ ʥʝʢʦʪʦʨʦʛʦ ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʝʛʦ 
ʵʬʬʝʢʪʘ. ʆʙʥʘʨʫʞʝʥʥʳʝ ʚʦʣʥʦʦʙʨʘʟʥʳʝ 
ʩʜʚʠʛʠ ʦʪʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʚʦʟʤʦʞʥʦ, 
ʦʙʫʩʣʦʚʣʝʥʳ ʧʨʠʤʝʥʝʥʠʝʤ ʬʪʦʨʭʠʥʦʣʦ-

ʥʦʚ, ʦʜʥʘʢʦ, ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʚʟʘʠʤʦʩʚʷʟʘ-
ʥʦ ʠ ʩ ʚʦʟʨʘʩʪʦʤ ʮʳʧʣʷʪ, ʫ ʢʦʪʦʨʳʭ ʪʦʣʴ-
ʢʦ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʩʪʘʥʦʚʣʝ-
ʥʠʝ ʠʤʤʫʥʠʪʝʪʘ. 

ʊʘʙʣʠʮʘ 2 ï ʌʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ ʧʩʝʚʜʦʵʦʟʠʦʥʦʬʠʣʦʚ ʢʨʦʚʠ ʮʳʧʣʷʪ,  
ʧʦʣʫʯʘʚʰʠʭ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥ ʠ ʵʥʨʦʬʣʦʢʩʘʮʠʥ (ʛʨʫʧʧʳ II ʠ III) 

ʇʦʢʘʟʘʪʝʣʴ ʉʫʪʢʠ ɻʨʫʧʧʘ I ɻʨʫʧʧʘ II ɻʨʫʧʧʘ III 

ʌʏ 
30 ʤʠʥʫʪ, ʫ.ʝ. 

1 1,98Ñ0,14 1,79Ñ0,14 1,61Ñ0,03 

3 2,59Ñ0,11 2,14Ñ0,26 2,04Ñ0,15** 

5 1,66Ñ0,08 2,34Ñ0,21** 2,78Ñ0,32** 

7 2,89Ñ0,39 2,77Ñ0,39 2,06Ñ0,16 

9 2,35Ñ0,17 2,12Ñ0,14 2,64Ñ0,14 

ʇʨʠʤʝʯʘʥʠʝ: ʌʏ ï ʬʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ; ** ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ 
ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʛʨʫʧʧʘʭ ʦʧʳʪʘ ʧʦ U-ʢʨʠʪʝʨʠʶ ʄʘʥʥʘ-
ʋʠʪʥʠ ʧʨʠ p<0,01. 

ɺʓɺʆɼʓ / CONCLUSION 
ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ 

ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʘ ʠ ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ ʥʘ 
ʬʘʛʦʮʠʪʘʨʥʫʶ ʨʝʘʢʮʠʶ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʦʚ ʥʝ ʚʳʷʚʠʣʠ. ʆʩ-
ʥʦʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʠʥʢʫʙʘʮʠʠ ʧʩʝʚ-
ʜʦʵʦʟʠʥʦʬʠʣʦʚ ʩʦʚʤʝʩʪʥʦ ʩ St. aureus 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʥʘ ʪʨʝʪʴʠ ʠ ʧʷʪʳʝ ʩʫʪ-
ʢʠ. ʕʥʨʦʬʣʦʢʩʘʮʠʥ ʚʳʟʚʘʣ ʩʜʚʠʛʠ ʧʦʩʣʝ 
30-ʤʠʥʫʪʥʦʡ ʠʥʢʫʙʘʮʠʠ ʩ St. aureus, ʯʪʦ 
ʧʨʦʷʚʠʣʦʩʴ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʤ, ʥʦ 
ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʤ ʩʥʠʞʝʥʠʠ ʬʘʛʦʮʠ-
ʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʥʝʦʜʥʦʟʥʘʯ-
ʥʳʭ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʬʣʫʢʪʫʘʮʠʷʭ ʟʥʘʯʝ-
ʥʠʡ ʬʘʛʦʮʠʪʘʨʥʦʛʦ ʠʥʜʝʢʩʘ ʠ ʬʘʛʦʮʠʪʘʨ-
ʥʦʛʦ ʯʠʩʣʘ. ɺʩʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʠʟ-
ʤʝʥʝʥʠʷ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳ ʠ ʤʘʣʦʠʥ-
ʬʦʨʤʘʪʠʚʥʳ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʥʝ-
ʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʜʘʥʥʳʝ ʦʙ ʫʩʠ-
ʣʝʥʠʠ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʦʤ ʢʠʣʣʠʥʛʘ St. 
aureus ʧʦʣʠʤʦʨʬʥʦʷʜʝʨʥʳʤʠ ʣʝʡʢʦʮʠʪʘ-
ʤʠ [12], ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʫʱʝ-
ʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʧʨʝʧʘʨʘʪʘ ʥʘ ʬʘʛʦʮʠ-
ʪʦʟ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 
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ABSTRACT 
The effect of drinking ciprofloxacin and 

enrofloxacin at a dose of 200 mg/l on phago-
cytosis of pseudoeosinophils in the blood of 
chickens was studied. Ciprofloxacin and 
enrofloxacin are antibacterial drugs of the 
fluoroquinolone group used in veterinary 
medicine. The most common use of these 
drugs in poultry farming is due to their ex-
cellent pharmacodynamic and antimicrobial 
properties. The aim of the work is to study 
the effect of fluoroquinolones on the phago-
cytosis of pseudoeosinophils. The study in-
volved three groups consisting of day-old 
chickens of the Haysex Braun cross. Chick-
ens of group I (control) received clean water, 
while in groups II and III ciprofloxacin and 
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enrofloxacin were soldered for 10 days with 
water at a dose of 200 mg/l. Blood sampling 
was performed on the 1, 3, 5, 7 and 9 days 
after drug withdrawal. The phagocytic activ-
ity, phagocytic number, phagocytic index 
and phagocytic capacity of pseudoeosino-
phils were studied after co-incubation for 30 
and 120 minutes with a culture of Staphylo-
coccus aureus. As a result of the conducted 
studies of the effect of fluoroquinolones on 
the phagocytic reaction, no significant nega-
tive effects of the drugs were revealed. The 
main changes during incubation of pseudoe-
osinophils together with St. aureus were 
registered on the third and fifth days. En-
rofloxacin caused shifts after 30-minute in-
cubation with St. aureus, which manifested 
itself in a significant but not prolonged de-
crease in phagocytic activity, as well as an 
ambiguous short-term decrease followed by 
an increase in the phagocytic index and 
phagocytic number. All registered changes 
were short-lived. 
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ʈɽʌɽʈɸʊ 
ʈʳʙʦʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʦʪʨʘʩʣʝʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʋʩʧʝʭ 
ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʟʘʚʠʩʠʪ ʦʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʷ ʢʦʨʤʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʨʳʙ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʘʩ-
ʧʝʢʪʦʚ ʠʭ ʨʘʟʚʝʜʝʥʠʷ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʤʦʨʬʦʬʫʥʢ-
ʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʧʝʯʝʥʠ ʢʘʨʧʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ (Cyprinus Carpio) ʧʨʠ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʙʠʦʪʠʢʘ "ɹʘʮʝʣʣ-ʄ". ɺ ʭʦʜʝ ʜʘʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʪʦʚʘʨʥʘʷ ʨʳʙʘ ʤʘʩʩʦʡ 800-900 ʛ. ɼʣʷ ʬʦʥʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝ-
ʩʢʠʡ ʤʘʪʝʨʠʘʣ ʦʪʙʠʨʘʣʩʷ ʦʪ ʢʘʨʧʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ (Cyprinus carpio) ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ 
ʛʨʫʧʧ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʮʠʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʩʦʙʠ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʨʘʙʦ-
ʪʝ, ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ ï ʢʦʥʪʨʦʣʴʥʳʡ ʧʨʫʜ (n=600) 
ï ʧʦʣʫʯʘʣʠ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ. ɻʠʜʨʦʙʠʦʥʪʳ ʚʪʦʨʦʡ ʛʨʫʧʧʳ (n=600) ʚ ʪʝʯʝʥʠʝ 30 ʜʥʝʡ 
ʧʠʪʘʣʠʩʴ ʦʩʥʦʚʥʳʤ ʨʘʮʠʦʥʦʤ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʨʦʙʠʦʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ çɹʘʮʝʣʣ-ʄè ʚ 
ʜʦʟʠʨʦʚʢʝ 2 ʢʛ/ʪʦʥʥʫ. ʋʙʦʡ ʠ ʦʪʙʦʨ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʫʝʤʳʭ ʦʩʦʙʝʡ ʚʩʝʭ 
ʛʨʫʧʧ (n=6) ʧʨʦʭʦʜʠʣ ʚ ʜʚʘ ʵʪʘʧʘ: ʧʝʨʚʳʡ ï ʯʝʨʝʟ 14 ʜʥʝʡ ʧʦʩʣʝ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ, 
ʚʪʦʨʦʡ - ʯʝʨʝʟ 35 ʜʥʝʡ ʧʦʩʣʝ ʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʙʠʦʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, 
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ʪʘʢʠʝ ʢʘʢ ʧʦʜʜʝʨʞʢʘ ʮʝʣʦʩʪʥʦʩʪʠ ʩʦʩʫʜʠʩʪʦʡ ʠ ʧʘʨʝʥʭʠʤʦʪʦʟʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʝʯʝʥʠ, 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʥʘʢʦʧʣʝʥʠʷ ʣʠʧʠʜʦʚ ʚ ʛʝʧʘʪʦʮʠʪʘʭ, ʫʤʝʥʴʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʚʦʩ-
ʧʘʣʠʪʝʣʴʥʳʭ ʠʥʬʠʣʴʪʨʘʪʦʚ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʭʨʘʥʝʥʠʝ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʠʩʩʣʝʜʫʝ-
ʤʦʤ ʦʨʛʘʥʝ. ɼʣʷ ʦʮʝʥʢʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʣʠ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʘ GPx-1, 
ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʢʣʝʪʦʯʥʦʡ ʟʘʱʠʪʳ ʦʪ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ 
ʩʪʨʝʩʩʘ.  

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʈʳʙʦʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞ-

ʥʳʭ ʦʪʨʘʩʣʝʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʋʩʧʝʭ 
ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʟʘʚʠ-
ʩʠʪ ʦʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨ-
ʤʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ 
ʨʳʙ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʘʩʧʝʢʪʦʚ ʠʭ 
ʨʘʟʚʝʜʝʥʠʷ. ɿʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʟʜʝʩʴ ʠʛ-
ʨʘʶʪ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ ʢʦʤʙʠʢʦʨʤʘ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʛʠʜʨʦʙʠʦʥʪʦʚ ʚʩʝʤʠ 
ʥʝʦʙʭʦʜʠʤʳʤʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘ-
ʤʠ, ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʠ ʚʠʪʘʤʠʥʘʤʠ [1, 2]. 
ɺʘʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʨʘʮʠʦʥʘʣʴʥʳʭ ʢʦʨ-
ʤʦʚ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʠʟʫʯʝ-
ʥʠʝʤ ʧʨʦʙʣʝʤ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʥʝʧʨʘ-
ʚʠʣʴʥʦʤ ʧʠʪʘʥʠʠ ʨʳʙʳ. ɾʠʨʦʚʘʷ ʜʠʩʪʨʦ-
ʬʠʷ, ʚʦʟʥʠʢʘʶʱʘʷ ʚʩʣʝʜʩʪʚʠʝ ʥʝʩʙʘʣʘʥ-
ʩʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠ-
ʪʝʣʴʥʳʤ ʥʘʨʫʰʝʥʠʷʤ ʚ ʨʘʙʦʪʝ ʦʨʛʘʥʠʟʤʘ 
ʨʳʙ, ʚʢʣʶʯʘʷ ʜʝʛʨʘʜʘʮʠʶ ʬʫʥʢʮʠʡ ʧʝʯʝ-
ʥʠ ʠ ʦʙʱʝʛʦ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʯʪʦ ʧʨʠʚʦ-
ʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʛʠʜʨʦ-
ʙʠʦʥʪʦʚ ʠ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʦʣʝʟʥʷʤ. 
ʇʦʣʫʯʝʥʥʳʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ 

ʣʝʪ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 
ʧʨʦʙʠʦʪʠʢʦʚ, ʪʘʢʠʭ ʢʘʢ çɹʘʮʝʣʣ-ʄè, ʚ 
ʨʘʮʠʦʥʝ ʨʳʙ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʥʝ 
ʪʦʣʴʢʦ ʫʣʫʯʰʝʥʥʦʤʫ ʫʩʚʦʝʥʠʶ ʧʠʪʘʪʝʣʴ-
ʥʳʭ ʚʝʱʝʩʪʚ, ʥʦ ʠ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ ʨʘʟʚʠ-
ʪʠʷ ʧʘʪʦʣʦʛʠʡ ʧʝʯʝʥʠ [3]. ɺʩʝ ʵʪʦ ʜʝʣʘʝʪ 
ʠʟʫʯʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʙʠʦʪʠʢʦʚ ʠ 
ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʢʘʨʧʦʚ ʦʩʦʙʝʥʥʦ ʘʢ-
ʪʫʘʣʴʥʳʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʵʬ-
ʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʢʦʨʤʣʝʥʠʷ, ʢʦʪʦʨʳʝ 
ʧʦʟʚʦʣʷʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʴ ʘʢʚʘʢʫʣʴʪʫʨʥʳʭ ʭʦʟʷʡʩʪʚ, ʫʣʫʯ-
ʰʘʷ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʨʳʙ. ʇʦʣʫʯʝʥʥʳʝ 
ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʮʝʥʥʳʝ 
ʥʘʫʯʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʨʤʦ-
ʚʳʭ ʩʪʨʘʪʝʛʠʡ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʫ ʛʠʜʨʦ-
ʙʠʦʥʪʦʚ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʢʦʤʤʝʨ-
ʯʝʩʢʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʧʦʚ ʠ ʜʨʫʛʠʭ 
ʚʠʜʦʚ ʨʳʙ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʨʦ-
ʠʟʚʦʜʩʪʚʘ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʠʟʤʝʥʝ-
ʥʠʡ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʧʝ-
ʯʝʥʠ ʨʳʙʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʙʠʦʪʠ-
ʢʘ "ɹʘʮʝʣʣ-ʄ". 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ɺ ʜʘʥʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʫʯʘʩʪʠʝ ʧʨʠ-

ʥʠʤʘʣʠ ʢʘʨʧʳ ʦʙʳʢʥʦʚʝʥʥʳʝ (Cyprinus 
Carpio) ʤʘʩʩʦʡ 800-900 ʛ. ʇʦʩʣʝ ʧʨʦʚʝ-
ʜʝʥʥʳʭ ʬʦʥʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʠʜʨʦʙʠʦ-
ʥʪʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ. ʆʩʦ-
ʙʠ ʧʝʨʚʦʡ ʛʨʫʧʧʳ (ʢʦʥʪʨʦʣʴʥʳʡ ʧʨʫʜ) 
(n=600) ʧʦʣʫʯʘʣʠ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ, ʛʠʜ-
ʨʦʙʠʦʥʪʳ ʚʪʦʨʦʡ ʛʨʫʧʧʳ (n = 600) ʧʦʣʫ-
ʯʘʣʠ ʚ ʪʝʯʝʥʠʝ 30 ʜʥʝʡ ʦʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʩ 
ʜʦʙʘʚʣʝʥʠʝʤ ʧʨʦʙʠʦʪʠʢʘ çɹʘʮʝʣʣ-ʄè, ʚ 
ʜʦʟʠʨʦʚʢʝ 2 ʢʛ/ʪʦʥʥʫ. ʋʙʦʡ ʠ ʦʪʙʦʨ ʙʠʦ-
ʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʫʝʤʳʭ ʦʩʦ-
ʙʝʡ ʚʩʝʭ ʛʨʫʧʧ ʧʨʦʭʦʜʠʣ ʚ ʜʚʘ ʵʪʘʧʘ: ʧʝʨ-
ʚʳʡ ï ʯʝʨʝʟ 14 ʜʥʝʡ ʧʦʩʣʝ ʥʘʯʘʣʘ ʵʢʩʧʝ-
ʨʠʤʝʥʪʘ, ʚʪʦʨʦʡ - ʯʝʨʝʟ 35 ʜʥʝʡ ʧʦʩʣʝ 
ʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʢʘʥʝʡ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʦʙ-
ʨʘʟʮʳ ʧʝʯʝʥʠ ʢʘʨʧʦʚ, ʢʦʪʦʨʳʝ ʬʠʢʩʠʨʦ-
ʚʘʣʠ ʚ 10 %-ʦʤ ʨʘʩʪʚʦʨʝ ʥʝʡʪʨʘʣʴʥʦʛʦ 
ʬʦʨʤʘʣʠʥʘ. ɿʘʪʝʤ ʦʙʨʘʟʮʳ ʪʢʘʥʝʡ ʦʙʝʟʚʦ-
ʞʠʚʘʣʠ ʚ ʨʘʩʪʚʦʨʘʭ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ 
ʚʦʟʨʘʩʪʘʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʫʧʣʦʪʥʷʣʠ 
ʧʘʨʘʬʠʥʦʤ. ʀʟ ʧʘʨʘʬʠʥʦʚʳʭ ʙʣʦʢʦʚ ʛʦʪʦ-
ʚʠʣʠ ʩʨʝʟʳ ʪʦʣʱʠʥʦʡ 3-5 ʤʢʤ, ʢʦʪʦʨʳʝ 
ʦʢʨʘʰʠʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ ʠ ʧʨʦ-
ʩʤʘʪʨʠʚʘʣʠ ʚ ʩʚʝʪʦʦʧʪʠʯʝʩʢʦʤ ʤʠʢʨʦʩʢʦ-
ʧʝ. 
ʆʮʝʥʢʘ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʢʘʨʧʘ ʦʙʳʢ-

ʥʦʚʝʥʥʦʛʦ ʧʨʦʭʦʜʠʣʘ ʧʦʩʨʝʜʩʪʚʦʤ ʇʎʈ-
ʘʥʘʣʠʟʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢʨʘʩʠʪʝʣʷ SYBR 
Green ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʬʠʯʥʳʭ 
ʧʨʘʡʤʝʨʦʚ ʛʝʥʦʚ: GPx-1. ɺʳʜʝʣʝʥʠʝ ʈʅʂ 
ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘʙʦʨʦʤ çʈʅʂ-
ʕʢʩʪʨʘʥè (ʉʠʥ ʪʦʣ, ʈʦʩʩʠʷ) ʧʦ ʫʪʚʝʨ-
ʞʜʝʥʥʦʡ ʠʥʩʪʨʫʢʮʠʠ. ʆʮʝʥʢʫ ʢʘʯʝʩʪʚʘ 
ʚʳʜʝʣʝʥʥʦʡ ʈʅʂ ʧʨʦʠʟʚʝʣʠ ʩ ʧʦʤʦʱʴʶ 
ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ 2 % ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ. ʇʦ-
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ʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ 
ʥʘ ʧʨʠʙʦʨʘʭ Bio-Rad CFX 96 (Bio-rad, 
ʉʐɸ) ʠ Rotor-Gene 6000 (Corbett Re-
search, ɸʚʩʪʨʘʣʠʷ) ʩ ʛʦʪʦʚʦʡ ʢʦʤʤʝʨʯʝʩʢʠ 

ʜʦʩʪʫʧʥʦʡ ʩʤʝʩʴʶ ʜʣʷ PCR 5ʍ qPCRmix-
HS LowROX (ɽʚʨʦʛʝʥ, ʈʦʩʩʠʷ). ɺ ʢʘʯʝ-
ʩʪʚʝ ʨʝʬʝʨʝʥʩʥʦʛʦ ʛʝʥʘ ʚʳʩʪʫʧʘʣ ɓ-ɸʢʪʠʥ 
(ʪʘʙʣ 1).  

ʊʘʙʣʠʮʘ 1 ï ʉʧʠʩʦʢ ʧʨʘʡʤʝʨʦʚ ʜʣʷ ʇʎʈ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ  

ʀʩʩʣʝʜʫʝʤʳʡ ʛʝʥ ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʘʡʤʝʨʦʚ 

ɓ-ɸʢʪʠʥ 
F: GTACGTTGCCATCCAGGCTGTG 

R: ACGTCACACTTCATGATGGAGTTGAAG 

Fish GPX1 
F: TGCAACCAGTTCGGACATCA 
R: GAAGCCATTTCCAGGACGGA 

ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʌʦʥʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʢʘʥʝʡ ʧʝʯʝʥʠ 

ʢʘʨʧʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʚʳʷʚʠʣʠ ʥʘʣʠʯʠʝ 
ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʅʘ ʨʠʩʫʥʢʝ 
1ɸ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʚʳʨʘʞʝʥʥʳʡ ʤʘʢʨʦ-
ʚʝʟʠʢʫʣʷʨʥʳʡ ʩʪʝʘʪʦʟ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ-
ʩʷ ʥʘʢʦʧʣʝʥʠʝʤ ʣʠʧʠʜʥʳʭ ʢʘʧʝʣʴ ʚ ʛʝʧʘ-
ʪʦʮʠʪʘʭ. ʗʜʨʘ ʛʠʧʝʨʭʨʦʤʥʳ ʠ ʚʳʪʝʩʥʝʥʳ 
ʥʘ ʧʝʨʠʬʝʨʠʶ ʢʣʝʪʢʠ, ʯʪʦ ʩʣʫʞʠʪ ʠʥʜʠ-
ʢʘʪʦʨʦʤ ʧʨʦʮʝʩʩʘ ʘʜʘʧʪʘʮʠʠ ʢ ʭʨʦʥʠʯʝ-
ʩʢʠʤ ʧʦʚʨʝʞʜʝʥʠʷʤ. ʅʘ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪ-
ʢʘʭ ʦʪʤʝʯʘʝʪʩʷ ʢʘʨʠʦʧʠʢʥʦʟ, ʭʘʨʘʢʪʝʨʠ-
ʟʫʶʱʠʡ ʥʘʯʘʣʴʥʳʝ ʩʪʘʜʠʠ ʘʧʦʧʪʦʟʘ ʠʣʠ 
ʥʝʢʨʦʟʘ. ʎʠʪʦʧʣʘʟʤʘ ʢʣʝʪʦʢ ʚʳʛʣʷʜʠʪ 
ʥʝʨʦʚʥʦʡ, ʛʨʘʥʫʣʷʨʥʦʡ, ʯʪʦ, ʧʦ ʤʥʝʥʠʶ 
Roh H., ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʧʦʚʨʝ-
ʞʜʝʥʠʷʭ ʤʠʪʦʭʦʥʜʨʠʡ ʠ ʵʥʜʦʧʣʘʟʤʘʪʠʯʝ-
ʩʢʦʛʦ ʨʝʪʠʢʫʣʫʤʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʢʠʩʣʠ-
ʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ, ʧʨʦʚʦʜʷʱʝʛʦ ʢ ʥʘʢʦʧʣʝ-
ʥʠʶ ʜʝʬʝʢʪʥʳʭ ʙʝʣʢʦʚ ʠ ʣʠʧʠʜʦʚ ʚ ʛʝʧʘ-
ʪʦʮʠʪʘʭ [4].  
ʆʢʨʘʩʢʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ 

ʩʫʜʘʥʦʤ III + IV (ʨʠʩʫʥʦʢ 1, ɹ) ʧʦʜʪʚʝʨ-
ʞʜʘʝʪ ʥʘʣʠʯʠʝ ʤʘʢʨʦʚʝʟʠʢʫʣʷʨʥʦʛʦ ʩʪʝʘ-
ʪʦʟʘ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 
ʚʘʢʫʦʣʠʟʘʮʠʠ ʢʣʝʪʦʢ ʧʝʯʝʥʠ. ʊʢʘʥʴ ʚʳ-
ʛʣʷʜʠʪ ʜʝʟʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʩ ʤʘʣʳʤ ʢʦʣʠ-
ʯʝʩʪʚʦʤ ʚʠʜʠʤʳʭ ʩʦʩʫʜʦʚ ʠ ʢʘʧʠʣʣʷʨʦʚ, 
ʯʪʦ ʪʘʢ ʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʯʘʣʴʥʫʶ ʩʪʘ-
ʜʠʶ ʥʝʢʨʦʟʘ. ʊʝʤʥʳʝ ʪʦʯʝʯʥʳʝ ʚʢʣʶʯʝ-
ʥʠʷ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʷʚʣʷʶʪʩʷ ʦʙʣʘ-
ʩʪʷʤʠ ʛʝʤʦʩʠʜʝʨʠʥʘ - ʧʠʛʤʝʥʪʘ, ʢʦʪʦʨʳʡ 
ʦʙʨʘʟʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʨʦʚʦʠʟʣʠʷʥʠʡ ʠ 
ʨʘʩʧʘʜʘ ʵʨʠʪʨʦʮʠʪʦʚ.  
ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʦʨʬʦʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʢʘʨʧʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʥʘ 
14 ʩʫʪʢʠ ʫ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʙʳʣ ʚʳ-
ʷʚʣʝʥ ʣʠʟʠʩ ʛʝʧʘʪʦʮʠʪʦʚ (ʨʠʩʫʥʦʢ 2, ɸ). 
ʆʥʠ ʪʝʨʷʶʪ ʩʚʦʶ ʩʪʨʫʢʪʫʨʥʫʶ ʮʝʣʦʩʪ-
ʥʦʩʪʴ, ʠʭ ʤʝʤʙʨʘʥʳ ʨʘʟʨʫʰʘʶʪʩʷ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʚʳʩʚʦʙʦʞʜʝʥʠʶ ʚʥʫʪʨʠʢʣʝ-
ʪʦʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʤʝʞʢʣʝʪʦʯʥʦʝ 
ʧʨʦʩʪʨʘʥʩʪʚʦ, ʫʩʠʣʠʚʘʷ ʚʦʩʧʘʣʝʥʠʝ.  ʀʩ-
ʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ 
Engin S. ʠ Gurkan S. ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳ-
ʚʦʜ, ʯʪʦ ʧʦʪʝʨʷ ʤʠʪʦʭʦʥʜʨʠʡ ʠ ʵʥʜʦʧʣʘʟ-
ʤʘʪʠʯʝʩʢʦʛʦ ʨʝʪʠʢʫʣʫʤʘ ʧʨʠʚʦʜʠʪ ʢ 
ʥʘʨʫʰʝʥʠʶ ʩʠʥʪʝʟʘ ʙʝʣʢʦʚ ʠ ʤʝʪʘʙʦʣʠʟ-
ʤʫ ʣʠʧʠʜʦʚ [5]. ʈʘʟʨʫʰʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ 
ʚʝʥʳ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʚʦʩʧʘʣʝʥʠʷ, 
ʯʪʦ ʥʘʨʫʰʘʝʪ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʶ ʚ ʧʝʯʝʥʠ 
ʠ ʫʭʫʜʰʘʝʪ ʜʦʩʪʘʚʢʫ ʢʠʩʣʦʨʦʜʘ ʠ ʧʠʪʘ-
ʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 
ʅʘ ʨʠʩʫʥʢʝ 2ɹ ʧʨʝʜʩʪʘʚʣʝʥ ʛʠʩʪʦʣʦʛʠ-

ʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ʧʝʯʝʥʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. 
ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʮʝʥʪʨʘʣʴ-
ʥʦʡ ʚʝʥʳ ʦʩʪʘʝʪʩʷ ʠʥʪʘʢʪʥʦʡ, ʘ ʦʙʣʘʩʪʠ ʩ 
ʦʯʘʛʘʤʠ ʚʦʩʧʘʣʝʥʠʷ ʩʚʝʜʝʥʳ ʢ ʤʠʥʠʤʫʤʫ. 
ʆʪʩʫʪʩʪʚʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ 
ʩʦʩʫʜʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʦʨʤʘʣʠʟʘʮʠʶ ʚʝ-
ʥʦʟʥʦʛʦ ʦʪʪʦʢʘ ʠ ʫʣʫʯʰʝʥʠʝ ʤʠʢʨʦʮʠʨʢʫ-
ʣʷʮʠʠ ʚ ʧʝʯʝʥʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʩʩʪʘ-
ʥʦʚʣʝʥʠʶ ʢʣʝʪʦʢ [6]. ɻʝʧʘʪʦʮʠʪʳ ʩʦʭʨʘ-
ʥʷʶʪ ʥʦʨʤʘʣʴʥʫʶ ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ, ʠʭ 
ʷʜʨʘ ʥʝ ʩʤʝʱʝʥʳ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʭʦʨʦʰʝʤ 
ʩʦʩʪʦʷʥʠʠ ʢʣʝʪʦʢ. ʉʦʭʨʘʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ 
ʛʝʧʘʪʦʮʠʪʦʚ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʦʙʠʦʪʠʢ 
ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʦʨʤʘʣʴʥʳʡ ʤʝʪʘʙʦʣʠʟʤ 
ʤʠʪʦʭʦʥʜʨʠʡ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʨʘʟʚʠʪʠʝ 
ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʠ ʠ ʨʘʟʨʫʰʝʥʠʝ ʢʣʝʪʦʢ 
[7].  
ʅʘ 35 ʩʫʪʢʠ ʫ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

(ʨʠʩʫʥʦʢ 3, ɸ) ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ 
ʦʯʘʛʦʚ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ ʚ ʧʨʦʮʝʩʩʝ 
ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʟʘʪʨʘʛʠ-
ʚʘʝʪ ʤʠʢʨʦʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ ʧʝʯʝʥʠ, 
ʧʨʠʚʦʜʷ ʪʢʘʥʠ ʢ ʨʘʟʚʠʪʠʶ ʜʠʩʪʨʦʬʠʡ ʠ 
ʥʝʢʨʦʟʦʚ. ʕʪʦ ʷʚʣʝʥʠʝ ʪʘʢʞʝ ʤʦʞʝʪ ʩʚʠ-
ʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʘʨʫʰʝʥʠʠ ʤʝʪʘʙʦʣʠʯʝ-
ʩʢʦʡ ʠ ʜʝʪʦʢʩʠʢʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʧʝʯʝ-
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ʥʠ, ʧʦʩʢʦʣʴʢʫ ʛʝʧʘʪʦʮʠʪʳ ʪʝʨʷʶʪ ʩʧʦʩʦʙ-
ʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʧʠʪʘ-
ʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʫʜʘʣʷʪʴ ʪʦʢʩʠʥʳ, ʯʪʦ 
ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʚʳʚʦʜʘʤʠ, ʩʜʝʣʘʥʥʳʤʠ Li 
X. ʠ Zheng S. [8, 9].  
ʋ ʢʘʨʧʦʚ, ʧʦʣʫʯʘʚʰʠʡ ʧʨʦʙʠʦʪʠʢ 

(ʨʠʩʫʥʦʢ 3, ɹ), ʦʪʤʝʯʘʝʪʩʷ ʩʦʭʨʘʥʥʦʩʪʴ 
ʩʪʨʫʢʪʫʨʳ ʧʘʨʝʥʭʠʤʳ ʧʝʯʝʥʠ, ʥʦʨʤʘʣʠ-
ʟʫʶʱʝʡʩʷ ʚ ʩʚʷʟʠ ʩ ʧʦʜʜʝʨʞʢʦʡ ʧʨʦʙʠʦ-

ʪʠʢʘ ʮʝʣʦʩʪʥʦʩʪʠ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ ʠ 
ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʥʘʢʦʧʣʝʥʠʝ ʣʠʧʠʜʦʚ ʚ 
ʛʝʧʘʪʦʮʠʪʘʭ. ʉʘʤʠ ʢʣʝʪʢʠ ʧʝʯʝʥʠ ʦʩʪʘʶʪ-
ʩʷ ʩʪʨʫʢʪʫʨʥʦ ʥʝʧʦʚʨʝʞʜʝʥʥʳʤʠ, ʠʭ ʷʜʨʘ 
ʠ ʮʠʪʦʧʣʘʟʤʘ ʠʤʝʶʪ ʥʦʨʤʘʣʴʥʦʝ ʩʦʩʪʦʷ-
ʥʠʝ. ʎʝʥʪʨʘʣʴʥʘʷ ʚʝʥʘ ʠ ʩʠʥʫʩʦʠʜʳ ʥʝ 
ʨʘʩʰʠʨʝʥʳ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ 
ʟʘʩʪʦʡʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʚʦʩʧʘʣʝʥʠʷ [10]. 

ʈʠʩʫʥʦʢ 1 (ɸ, ɹ) - ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʩʪʨʫʢʪʫʨʳ ʧʝʯʝʥʠ ʢʘʨʧʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ 
(Cyprinus Carpio) ʧʨʠ ʬʦʥʦʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ: 

ɸ - ʉʨʝʜʥʝʢʘʧʝʣʴʥʘʷ ʞʠʨʦʚʘʷ ʜʠʩʪʨʦʬʠʷ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ, ʫʚ. 
ʭ400. ɹ - ʉʨʝʜʥʝʢʘʧʝʣʴʥʘʷ ʜʠʬʬʫʟʥʘʷ ʞʠʨʦʚʘʷ ʜʠʩʪʨʦʬʠʷ ʚ ʧʝʯʝʥʠ. ʆʢʨ. ʩʫʜʘʥʦʤ III 

+ IV, ʫʚ. ʦʢ. 8, ʦʙ.40. 

ʈʠʩʫʥʦʢ 2 (ɸ, ɹ) - ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʩʪʨʫʢʪʫʨʳ ʧʝʯʝʥʠ ʢʘʨʧʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ 
(Cyprinus Carpio) ʥʘ 14 ʜʝʥʴ: 

ɸ ⱷ ʃʠʟʠʩ ʛʝʧʘʪʦʮʠʪʦʚ ʠ ʨʘʟʨʫʰʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʚʝʥʳ ʫ ʦʩʦʙʝʡ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʳ. ɹ ⱷ ʉʦʭʨʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʝʯʝʥʠ ʫ ʨʳʙ, ʧʦʣʫʯʘʚʰʠʭ çɹʘʮʝʣʣ-ʄè. ʆʢʨʘʩʢʘ ʛʝ-

ʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ, ʫʚ. ʭ400. 
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ʈʠʩʫʥʦʢ 3 (ɸ, ɹ) ï ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʩʪʨʫʢʪʫʨʳ ʧʝʯʝʥʠ ʢʘʨʧʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ 
(Cyprinus Carpio) ʥʘ 35 ʜʝʥʴ: 

ɸ ⱷ ʆʯʘʛ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ ʫ ʦʩʦʙʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ɹ ⱷ ʉʦʭʨʘʥʥʘʷ 
ʩʪʨʫʢʪʫʨʘ ʧʘʨʝʥʭʠʤʳ ʧʝʯʝʥʠ ʫ ʨʳʙ, ʧʦʣʫʯʘʚʰʠʭ çɹʘʮʝʣʣ-ʄè. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ-

ʵʦʟʠʥʦʤ, ʫʚ. ʭ400. 

ʈʠʩʫʥʦʢ 4 ï ʋʨʦʚʥʠ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ 
GPx-1 ʚ ʧʝʯʝʥʠ ʢʘʨʧʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ 
(Cyprinus Carpio) ʥʘ 14 ʠ 35 ʜʝʥʴ. 

ɼʣʷ ʦʮʝʥʢʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 
ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʝʯʝʥʠ 
ʢʘʨʧʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʦʮʝʥʠʚʘʣʠ ʵʢʩʧʨʝʩ-
ʩʠʶ ʛʝʥʘ GPx-1 (ʨʠʩʫʥʦʢ 4), ʢʦʪʦʨʳʡ ʠʛ-
ʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʢʣʝ-
ʪʦʯʥʦʡ ʟʘʱʠʪʳ ʦʪ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩ-
ʩʘ.  
ʌʦʥʦʚʳʡ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʦʪʨʘʞʘ-

ʝʪ ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ ʚ 
ʧʝʯʝʥʠ ʜʦ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɽʛʦ 
ʢʨʘʡʥʝ ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ï ʤʝʥʝʝ 0,02 ï ʦ 
ʪʦʤ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʡ ʛʝʥ ʚ ʧʝʯʝʥʠ, ʚʝʨʦ-
ʷʪʥʦ, ʥʝ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʦ ʟʘʜʝʡʩʪʚʦʚʘʥ-
ʥʳʤ ʚ ʥʦʨʤʘʣʴʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 
ʫʩʣʦʚʠʷʭ ʠʣʠ ʚʢʣʶʯʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʬʘʢʪʦʨʘʭ, 
ʪʘʢʠʭ ʢʘʢ ʩʪʨʝʩʩ. 
ʋʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ GPx-1 ʚ 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʧʦʣʫʯʘʚʰʝʡ ʧʨʦʙʠʦʪʠʢ 
çɹʘʮʝʣʣ-ʄè ʥʘ 14 ʠ 35 ʩʫʪʢʠ ʦʢʘʟʘʣʩʷ 
ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʯʪʦ ʩʚʠ-
ʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ 
ʧʨʦʙʠʦʪʠʢʘ ʥʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʩʠʩʪʝʤʫ, 
ʩʧʦʩʦʙʩʪʚʫʷ ʘʢʪʠʚʘʮʠʠ ʛʝʥʘ GPx-1 ʠ 
ʫʣʫʯʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʧʝʯʝʥʠ ʥʘ ʬʦʥʝ 
ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʠ. ʄʠʭʘʡʣʦʚ ɽ.ɺ. 
ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ çɹʘʮʝʣʣ-ʄè ʩʧʦʩʦʙʩʪʚʫ-
ʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯ-
ʥʠʢʘ ʠ ʥʦʨʤʘʣʠʟʘʮʠʠ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩ-
ʩʦʚ [11]. ʇʦʩʢʦʣʴʢʫ ʧʝʯʝʥʴ ʪʝʩʥʦ ʩʚʷʟʘʥʘ 
ʩ ʤʝʪʘʙʦʣʠʟʤʦʤ ʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʦʨʛʘ-
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ʥʦʤ ʜʣʷ ʜʝʪʦʢʩʠʢʘʮʠʠ, ʫʣʫʯʰʝʥʠʝ ʝʸ ʩʦ-
ʩʪʦʷʥʠʷ ʟʘ ʩʯʸʪ ʧʨʦʙʠʦʪʠʢʘ ʤʦʞʝʪ ʧʨʦʷʚ-
ʣʷʪʴʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ ʘʥʪʠʦʢ-
ʩʠʜʘʥʪʥʳʭ ʬʝʨʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʛʣʫʪʘʪʠ-
ʦʥʧʝʨʦʢʩʠʜʘʟʘ-1.  
ɺʓɺʆɼʓ / CONCLUSION 
ʇʨʦʚʝʜʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʙʠʦʪʠʢʘ "ɹʘʮʝʣʣ-
ʄ" ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʤʦʨʬʦʬʫʥʢ-
ʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʝʯʝʥʠ ʢʘʨʧʘ 
ʦʙʳʢʥʦʚʝʥʥʦʛʦ. ʇʨʦʙʠʦʪʠʢ ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʩʦʭʨʘʥʝʥʠʶ ʩʪʨʫʢʪʫʨʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ 
ʧʝʯʝʥʠ, ʫʤʝʥʴʰʘʝʪ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʦ-
ʮʝʩʩʳ ʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʦʚʨʝʞʜʝʥʠʝ ʪʢʘ-
ʥʝʡ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠ-
ʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. ʆʮʝʥʢʘ ʫʨʦʚʥʷ ʵʢʩ-
ʧʨʝʩʩʠʠ ʛʝʥʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ 
GPx-1 ʪʘʢ ʞʝ ʧʦʜʪʚʝʨʜʠʣʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 
ʚʣʠʷʥʠʝ ʧʨʦʙʠʦʪʠʢʘ ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʝʯʝʥʠ 
ʢʘʨʧʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʥʘ ʬʦʥʝ ʞʠʨʦʚʦʡ 
ʜʠʩʪʨʦʬʠʠ. ɼʘʣʴʥʝʡʰʠʝ ʨʘʙʦʪʳ ʚ ʜʘʥʥʦʤ 
ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʛʫʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 
ʦʮʝʥʢʫ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʚʣʠʷʥʠʷ ʧʨʦʙʠʦʪʠ-
ʢʦʚ ʥʘ ʜʨʫʛʠʝ ʦʨʛʘʥʳ ʠ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟ-
ʤʘ ʨʳʙ, ʘ ʪʘʢʞʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʢʦʤ-
ʧʣʝʢʩʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦʬʠʣʘʢʪʠʢʝ ʟʘʙʦ-
ʣʝʚʘʥʠʡ ʚ ʘʢʚʘʢʫʣʴʪʫʨʝ. 
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ABSTRACT 
Fish farming is one of the important 

branches of agriculture. Success in this area 
largely depends on the efficiency of feed 
use, which makes rational feeding of fish 
one of the most important aspects of their 
breeding. The purpose of this study was to 
investigate the changes in the morphofunc-
tional state of the liver in common carp 
(Cyprinus carpio) after the inclusion of the 
probiotic ñBacell-Mò in the fish diet. During 
the experiment, market-size carp weighing 
800-900 grams were used. For baseline re-
search, biological material was collected 
from common carp across all experimental 
groups for cytomorphological analysis. The 
fish were divided into two main groups. The 
first group (control, n=600) received a stand-
ard diet, while the second group (n=600) 
was fed the same diet supplemented with the 
probiotic Bacell-M at a dose of 2 kg/ton for 
30 days. Slaughter and biological sampling 
for all groups (n=6) were performed at two 
time points: 14 days and 35 days after the 
start of the experiment. 
The results of the study demonstrated that 

the probiotic exerted positive effects, such as 
supporting the integrity of the liver's vascu-
lar and parenchymal structures, reducing 
lipid accumulation in hepatocytes, decreas-
ing inflammatory infiltrates, and maintaining 
microcirculation within the liver. To assess 
these effects, we measured the expression of 
the GPx-1 gene, which plays a key role in 
cellular defense against oxidative stress. 
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02874-9 
9. Li X. Hepatic glucose metabolism and its 
disorders in fish / X. Li //Recent advances in 
animal nutrition and metabolism. ï 2022. ï 
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ʈɽʌɽʈɸʊ 
ʅʘʨʫʰʝʥʠʝ ʬʝʨʪʠʣʴʥʦʩʪʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʩʫʱʝ-
ʩʪʚʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. ʂʦʤʧʣʝʢʩ-
ʥʦʝ ʣʝʯʝʥʠʝ ʢʦʨʦʚ ʧʨʠ ʦʩʪʨʦʤ ʵʥʜʦʤʝʪʨʠʪʝ ʤʦʞʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʨʘʟʣʠʯ-
ʥʳʝ ʧʦʜʭʦʜʳ, ʚʢʣʶʯʘʷ ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʠʥ-
ʪʝʨʬʝʨʦʥʦʚ. ʊʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʩʚʷʟʘʥʥʳʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʤʤʫʥʦʩʪʠ-
ʤʫʣʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʝʥ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʘʩʴ ʦʮʝʥʢʘ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʢʦʨʦʚ ʧʨʠ ʪʝʨʘʧʠʠ ʦʩʪʨʦʛʦ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʛʥʦʡʥʦ-ʢʘʪʘʨʘʣʴʥʦʛʦ ʵʥʜʦ-
ʤʝʪʨʠʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥʘ-ɹè ʠ çɻʝʥʪʘʙʠʬʝʨʦʥʘ-ɹè. ʋʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʪʝʨʘʧʠʷ çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥʦʤ-ɹè, çɻʝʥʪʘʙʠʬʝʨʦʥʦʤ-ɹè, ʘ ʪʘʢʞʝ ʪʨʘʜʠʮʠʦʥʥʘʷ 
ʩʭʝʤʘ ʣʝʯʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʚʝʨʦʷʪʥʦ ʩʚʷʟʘʥʦ ʩ 
ʘʢʪʠʚʠʟʘʮʠʝʡ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʞʠʚʦʪʥʳʭ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠ ʪʝʨʘʧʠʠ 
çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥʦʤ-ɹè ʥʘʙʣʶʜʘʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ ʢʘʪʘʣʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʯʪʦ, ʤʦ-
ʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʫʨʦʚʥʷ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ 
ʧʨʠ ʪʝʨʘʧʠʠ ʵʪʠʤ ʧʨʝʧʘʨʘʪʦʤ. ʊʘʢʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʨʠ ʪʝʨʘʧʠʠ 
çʕʥʨʦʬʣʦʢʩʦʚʝʪʬʦʨʦʥʦʤ-ɹè ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʠʟʤʝʥʝʥʠʡ ʚ ʫʨʦʚʥʝ ʎʀʂ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 
ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʭʝʤʝ ʣʝʯʝʥʠʷ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ʊʝʨʘʧʠʷ 
çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥʦʤ-ɹè ʥʝ ʧʨʠʚʦʜʠʣʘ ʢ ʧʦʚʳʰʝʥʠʶ ʥʝʡʪʨʦʬʠʣʦʚ. ʇʨʠ ʵʪʦʤ ʢʘʢ 
ʪʨʘʜʠʮʠʦʥʥʘʷ ʩʭʝʤʘ ʣʝʯʝʥʠʷ, ʪʘʢ ʠ ʪʝʨʘʧʠʷ çɻʝʥʪʘʙʠʬʝʨʦʥʦʤ-ɹè ʧʨʠʚʦʜʠʣʘ ʢ ʫʚʝʣʠʯʝ-
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ʥʠʶ ʜʦʣʠ ʥʝʡʪʨʦʬʠʣʦʚ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʛʦ ʦʪʨʠ-
ʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʚʩʝʭ ʪʨʸʭ ʚʘʨʠʘʥʪʦʚ ʪʝʨʘʧʠʠ ʵʥʜʦʤʝʪʨʠʪʘ. 
ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʡ ʩʭʝʤʦʡ ʣʝʯʝʥʠʷ ʦʩʪʨʦʛʦ ʧʦʩʣʝʨʦʜʦʚʦ-
ʛʦ ʛʥʦʡʥʦ-ʢʘʪʘʨʘʣʴʥʦʛʦ ʵʥʜʦʤʝʪʨʠʪʘ ʢʦʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʪʝʨʘʧʠʷ, ʚʢʣʶʯʘʶʱʘʷ 
çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥ-ɹè ʚ ʜʦʟʝ 20 ʤʣ ʩ ʠʥʪʝʨʚʘʣʦʤ 24 ʯʘʩʘ ʚ ʪʝʯʝʥʠʝ 5 ʜʥʝʡ. 

ɺɺɽɼɽʅʀɽ/ INTRODUCTION 
ɹʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʘʢʪʦʨʦʚ ʚʣʠ-

ʝ̫ʪ ʥʘ ɻʬʬʝʢʪʠʚʥʦʩʪɹ ʚʝʜʝʥʠ̫ ʤʦʣʦʯʥʦʡ 
ʦʪʨʘʩʣʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʅʘʨʫʰʝʥʠʝ 
ʬʝʨʪʠʣʴʥʦʩʪʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 
ʷʚʣʷʝʪʩʷ ʛʣʘʚʝʥʩʪʚʫʶʱʝʡ ʧʨʠʯʠʥʦʡ ʵʢʦ-
ʥʦʤʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ 
ʢʦʤʧʣʝʢʩʦʚ [1]. ʉʥʠʞʝʥʠʝ ʨʦʞʜʘʝʤʦʩʪʠ 
ʧʦʛʦʣʦʚʴʷ ʟʘʯʘʩʪʫʶ ʩʚʷʟʘʥʦ ʩ ʠʥʬʝʢʮʠʷ-
ʤʠ ʠ ʭʨʦʥʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷ ʨʝʧʨʦ-
ʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʞʠʚʦʪʥʳʭ. ʊʘʢ, ʧʦ-
ʩʣʝʨʦʜʦʚʦʡ ʵʥʜʦʤʝʪʨʠʪ ʩʪʘʣ ʛʣʘʚʥʦʡ ʧʨʠ-
ʯʠʥʦʡ ʨʘʟʚʠʪʠʷ ʙʝʩʧʣʦʜʠʷ ʫ ʢʦʨʦʚ. ɼʘʥ-
ʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʩʚʷʟʘʥʦ ʩ ʨʘʟʨʘʩʪʘʥʠʝʤ 
ʢʣʝʪʦʢ ʵʥʜʦʤʝʪʨʠʷ ʤʘʪʢʠ ʠ ʥʘʨʫʰʝʥʠʝʤ 
ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʷʠʯʥʠʢʦʚ, ʯʪʦ ʚ ʢʦ-
ʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ ʢ ʪʨʫʜʥʦʩʪʷʤ ʟʘ-
ʯʘʪʠʷ, ʘ ʪʘʢʞʝ ʥʝʟʜʦʨʦʚʦʤʫ ʧʨʦʪʝʢʘʥʠʶ 
ʙʝʨʝʤʝʥʥʦʩʪʠ ʩ ʚʳʩʦʢʠʤʠ ʨʠʩʢʘʤʠ ʘʙʦʨʪʘ 
[2]. ʇʦʩʣʝʨʦʜʦʚʦʡ ʵʥʜʦʤʝʪʨʠʪ ʚʦʟʥʠʢʘʝʪ, 
ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʨʝʞʜʝʥʠʷ 
ʵʧʠʪʝʣʠʷ ʤʘʪʢʠ ʠ ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʙʥʦʡ 
ʠʥʬʝʢʮʠʠ ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝ-
ʪʘ ʞʠʚʦʪʥʦʛʦ. ʂʘʢ ʧʨʘʚʠʣʦ ʟʘʙʦʣʝʚʘʥʠʝ 
ʢʣʠʥʠʯʝʩʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ 8-12 ʜʝʥʴ ʧʦ-
ʩʣʝ ʨʦʜʦʚ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʛʥʦʡʥʳʤʠ 
ʚʳʜʝʣʝʥʠʷʤʠ [3].  
ʊʝʨʘʧʠʷ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʵʥʜʦʤʝʪʨʠʪʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʧʨʠʝʤʝ 
ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʭ 
ʧʨʝʧʘʨʘʪʦʚ. ʃʝʯʝʥʠʝ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ 
ʪʘʢʠʤʠ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʤʠ ʧʨʝʧʘʨʘʪʘ-
ʤʠ, ʢʘʢ ʧʝʥʠʮʠʣʣʠʥ, ʮʝʬʘʣʦʩʧʦʨʠʥʳ ʪʨʝ-
ʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʘʤʧʠʮʠʣʣʠʥ ʜʝʤʦʥ-
ʩʪʨʠʨʦʚʘʣʦ ʧʦʟʠʪʠʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ [4]. 
ɺʘʞʥʦ ʠʟʙʠʨʘʪʝʣʴʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʜʘʥʥʦʡ 
ʩʪʨʘʪʝʛʠʠ ʣʝʯʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʚʦʟʤʦʞʥʳʤ 
ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʷʚʣʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. 
ʊʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʩʚʷʟʘʥʥʳʡ ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʭ 
ʚʝʱʝʩʪʚ ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʝʥ. ʕʪʦʪ ʧʦʜʭʦʜ 
ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ 
ʚ ʣʝʯʝʥʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʩʣʝʨʦʜʦʚʦʛʦ 
ʵʥʜʦʤʝʪʨʠʪʘ. ʊʘʢ, ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʩʪʘ-
ʛʣʘʥʜʠʥʘ F2a ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʣʦ ʨʝ-

ʧʨʦʜʫʢʪʠʚʥʦʝ ʟʜʦʨʦʚʴʝ ʞʠʚʦʪʥʳʭ [5]. 
ʂʦʤʧʣʝʢʩʥʦʝ ʣʝʯʝʥʠʝ ʢʦʨʦʚ ʧʨʠ ʭʨʦ-

ʥʠʯʝʩʢʦʤ ʵʥʜʦʤʝʪʨʠʪʝ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶ-
ʱʝʝ ʧʨʠʤʝʥʝʥʠʝ ʦʙʱʝʩʪʠʤʫʣʠʨʫʶʱʠʭ, 
ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʠʭ ʠ ʵʪʠʦʪʨʦʧʥʳʭ 
ʩʨʝʜʩʪʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʪʝʨʘ-
ʧʝʚʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘ 9,5-17,3%. 
ʂʣʠʥʠʯʝʩʢʦʝ ʚʳʟʜʦʨʦʚʣʝʥʠʝ ʩʦʧʨʦʚʦʞʜʘ-
ʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʤʠʢʨʦʙʥʦʡ ʦʙʩʝʤʝʥʝʥʥʦ-
ʩʪʠ ʤʘʪʢʠ ʚ 7,29 ʨʘʟʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʝ 
ʦ ʩʘʥʘʮʠʠ ʧʦʣʦʩʪʠ ʤʘʪʢʠ, ʘ ʪʘʢʞʝ ʚʦʩʩʪʘ-
ʥʦʚʣʝʥʠʠ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʵʥʜʦ-
ʤʝʪʨʠʷ [6]. ʕʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʨʦ-
ʬʠʣʘʢʪʠʢʠ ʧʦʩʣʝʨʦʜʦʚʳʭ ʵʥʜʦʤʝʪʨʠʪʦʚ 
ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 
çʋʪʝʨʦʪʦʥʘè ʩ ʙʳʯʴʠʤʠ ʨʝʢʦʤʙʠʥʘʥʪʥʳ-
ʤʠ Ŭ- ʠ ɔ-ʠʥʪʝʨʬʝʨʦʥʘʤʠ, ʨʝʟʫʣʴʪʘʪʠʚ-
ʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʣʘ 88,9% [7]. ʉʨʝ-
ʜʠ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʚʠʜʦʩʧʝʮʠʬʠʯʝ-
ʩʢʠʭ ʠʥʪʝʨʬʝʨʦʥʦʚ ʠʟʚʝʩʪʥʳ 
çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥ-ɹè ʠ 
çɻʝʥʪʘʙʠʬʝʨʦʥʦʤ-ɹè. ʈʘʥʝʝ ʙʳʣʦ ʫʩʪʘ-
ʥʦʚʣʝʥʦ, ʯʪʦ çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥ-ɹè ʥʝ 
ʦʢʘʟʳʚʘʣ ʢʘʢʦʛʦ-ʣʠʙʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷ-
ʥʠʷ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʳʚʦ-
ʨʦʪʢʠ ʢʨʦʚʠ ʪʝʣʷʪ [8]. çɻʝʥʪʘʙʠʬʝʨʦʥ-ɹè 
ʥʘʰʸʣ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʪʝʨʘʧʠʠ ʤʘʩʪʠʪʘ ʫ 
ʢʦʨʦʚ [9]. 
ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʘʩʴ ʦʮʝʥʢʘ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʢʨʦʚʠ ʢʦʨʦʚ ʧʨʠ ʪʝʨʘʧʠʠ ʦʩʪʨʦʛʦ 
ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʛʥʦʡʥʦ-ʢʘʪʘʨʘʣʴʥʦʛʦ ʵʥ-
ʜʦʤʝʪʨʠʪʘ ʧʨʝʧʘʨʘʪʘʤʠ 
çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥ-ɹè ʠ 
çɻʝʥʪʘʙʠʬʝʨʦʥ-ɹè. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʆʙʲʝʢʪʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ 

ʢʦʨʦʚʳ, ʙʦʣʴʥʳʝ ʦʩʪʨʳʤ ʧʦʩʣʝʨʦʜʦʚʳʤ 
ʛʥʦʡʥʦ-ʢʘʪʘʨʘʣʴʥʳʤ ʵʥʜʦʤʝʪʨʠʪʦʤ, ʘ 
ʪʘʢʞʝ ʢʨʦʚʴ, ʧʦʣʫʯʝʥʥʘʷ ʦʪ ʵʪʠʭ ʞʠʚʦʪ-
ʥʳʭ ʜʦ ʠ ʧʦʩʣʝ ʪʝʨʘʧʠʠ ʦʩʪʨʦʛʦ ʧʦʩʣʝʨʦ-
ʜʦʚʦʛʦ ʛʥʦʡʥʦ-ʢʘʪʘʨʘʣʴʥʦʛʦ ʵʥʜʦʤʝʪʨʠʪʘ. 
ɼʠʘʛʥʦʟ ʥʘ ʦʩʪʨʳʡ ʧʦʩʣʝʨʦʜʦʚʳʡ ʵʥʜʦ-
ʤʝʪʨʠʪ ʩʪʘʚʠʣʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʣʠʥʠʯʝ-
ʩʢʠʭ, ʪʨʘʥʩʨʝʢʪʘʣʴʥʳʭ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 4, 2024 ʛ. 

 

154  

ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʨʦʚ ʯʝʨʝʟ 8-12 ʜʥʝʡ ʧʦ-
ʩʣʝ ʦʪʸʣʘ. ʊʝʨʘʧʝʚʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʩʭʝʤ ʣʝʯʝʥʠʷ ʢʦʨʦʚ ʩ ʦʩʪʨʳʤ ʧʦ-
ʩʣʝʨʦʜʦʚʳʤ ʵʥʜʦʤʝʪʨʠʪʦʤ ʫʩʪʘʥʦʚʠʣʠ ʥʘ 
35 ʞʠʚʦʪʥʳʭ, ʨʘʟʜʝʣʸʥʥʳʭ ʥʘ ʪʨʠ ʛʨʫʧ-
ʧʳ. ɾʠʚʦʪʥʳʝ ʧʝʨʚʦʡ ʛʨʫʧʧʳ (n=11) ʧʦʜ-
ʚʝʨʛʘʣʠʩʴ ʢʦʤʧʣʝʢʩʥʦʤʫ ʣʝʯʝʥʠʶ ʩ ʧʨʠ-
ʤʝʥʝʥʠʝʤ ʤʠʦʪʨʦʧʥʳʭ (ʫʪʝʨʦʪʦʥ ʚʥʫʪʨʠ-
ʤʳʰʝʯʥʦ ʯʝʪʳʨʸʭʢʨʘʪʥʦ, ʥʘʯʠʥʘʷ ʩ ʧʝʨ-
ʚʦʛʦ ʜʥʷ ʣʝʯʝʥʠʷ ʚ ʜʦʟʝ 10 ʤʣ ʩ 24-
ʯʘʩʦʚʳʤ ʠʥʪʝʨʚʘʣʦʤ), ʦʙʱʝʩʪʠʤʫʣʠʨʫʶ-
ʱʠʭ (ʇɼʕ ʧʦʜʢʦʞʥʦ ʚ 1-5-9 ʜʥʠ ʚ ʜʦʟʝ 25 
ʤʣ/ʞʠʚʦʪʥʦʝ) ʠ ʵʪʠʦʪʨʦʧʥʳʭ ʩʨʝʜʩʪʚ. 
ɺʳʙʦʨ ʵʪʠʦʪʨʦʧʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʚʝʜʸʥ 
ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʰʝʝʯʥʦ-ʚʘʛʠʥʘʣʴʥʦʛʦ ʩʝʢʨʝʪʘ 
ʙʦʣʴʥʳʭ ʵʥʜʦʤʝʪʨʠʪʦʤ ʢʦʨʦʚ, ʥʘ ʦʩʥʦʚʘ-
ʥʠʠ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ 
ʵʬʬʝʢʪʠʚʥʳʤ ʦʢʘʟʘʣʩʷ ʧʨʝʧʘʨʘʪ 
çʊʠʣʦʟʠʥʦʢʘʨè. çʊʠʣʦʟʠʥʦʢʘʨè ʚʚʦʜʠʣʠ 
ʚʥʫʪʨʠʤʘʪʦʯʥʦ ʚ ʜʦʟʝ 120-150 ʤʣ ʪʨʸʭ-
ʢʨʘʪʥʦ ʩ 48-ʯʘʩʦʚʳʤ ʠʥʪʝʨʚʘʣʦʤ. ʂʦʨʦ-
ʚʘʤ ʚʪʦʨʦʡ ʛʨʫʧʧʳ (n=12) ʚʥʫʪʨʠʤʳʰʝʯ-
ʥʦ ʠʥʲʝʮʠʨʦʚʘʣʠ ʧʨʝʧʘʨʘʪ 
çɻʝʥʪʘʙʠʬʝʨʦʥ-ɹèʚ ʜʦʟʝ 20 ʤʣ ʦʜʠʥ ʨʘʟʘ 
ʚ ʜʝʥʴ ʚ ʪʝʯʝʥʠʝ 5 ʜʥʝʡ ʠ çʋʪʝʨʦʪʦʥè 
ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʯʝʪʳʨʸʭʢʨʘʪʥʦ, ʥʘʯʠʥʘʷ 
ʩ ʧʝʨʚʦʛʦ ʜʥʷ ʣʝʯʝʥʠʷ ʚ ʜʦʟʝ 10 ʤʣ ʩ 24-
ʯʘʩʦʚʳʤ ʠʥʪʝʨʚʘʣʦʤ. ɾʠʚʦʪʥʳʤ ʪʨʝʪʴ-
ʝʡʛʨʫʧʧʳ (n=12) ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʠʥʲʝʮʠ-
ʨʦʚʘʣʠ ʧʨʝʧʘʨʘʪ çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥ-
ɹè ʚ ʜʦʟʝ 20 ʤʣ ʩ ʠʥʪʝʨʚʘʣʦʤ 24 ʯʘʩʘ ʚ 
ʪʝʯʝʥʠʝ 5 ʜʥʝʡ ʠ çʋʪʝʨʦʪʦʥè ʚʥʫʪʨʠʤʳ-
ʰʝʯʥʦ ʯʝʪʳʨʸʭʢʨʘʪʥʦ, ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʦʛʦ 
ʜʥʷ ʣʝʯʝʥʠʷ ʚ ʜʦʟʝ 10 ʤʣ ʩ 24-ʯʘʩʦʚʳʤ 
ʠʥʪʝʨʚʘʣʦʤ. ʆʪ 5 ʢʦʨʦʚ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧ-
ʧʳ ʧʝʨʝʜ ʚʚʝʜʝʥʠʝʤ ʧʨʝʧʘʨʘʪʦʚ ʠ ʚ ʢʦʥʮʝ 
ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʢʫʨʩʘ ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ 
ʢʨʦʚʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ. 
ɺ ʢʨʦʚʠ ʠ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʦʧʨʝʜʝʣʷ-

ʣʠ ʧʦʢʘʟʘʪʝʣʠ ʛʫʤʦʨʘʣʴʥʦʡ ʠ ʢʣʝʪʦʯʥʦʡ 
ʟʘʱʠʪʳ: ʣʠʟʦʮʠʤʥʫʶ (ʃɸʉʂ), ʙʘʢʪʝʨʠ-
ʮʠʜʥʫʶ (ɹɸʉʂ) ʠ ʢʦʤʧʣʝʤʝʥʪʘʨʥʫʶ 
(ʂɸʉʂ) ʘʢʪʠʚʥʦʩʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
çʄʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ 
ʦʮʝʥʢʝ ʠ ʢʦʨʨʝʢʮʠʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ 
ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʞʠʚʦʪʥʳʭè [10], ʩʦʜʝʨʞʘ-
ʥʠʝ ʦʙʱʠʭ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ [11], ʮʠʨ-
ʢʫʣʠʨʫʶʱʠʭ ʠʤʤʫʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 
(ʎʀʂ), ʧʦʢʘʟʘʪʝʣʠ ʬʘʛʦʮʠʪʦʟʘ ʧʦʣʠʤʦʨʬ-

ʥʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ: ʬʘʛʦʮʠʪʘʨʥʫʶ 
ʘʢʪʠʚʥʦʩʪʴ ʥʝʡʪʨʦʬʠʣʦʚ (ʌɸʅ), ʬʘʛʦʮʠ-
ʪʘʨʥʳʡ ʠʥʜʝʢʩ (ʌʀ) ʠ ʬʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩ-
ʣʦ (ʌʏ) - ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
çʄʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ 
ʦʮʝʥʢʝ ʠ ʢʦʨʨʝʢʮʠʠ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ 
ʞʠʚʦʪʥʳʭè [12]. 
ʉʦʜʝʨʞʘʥʠʝ ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ 

(ʄɼɸ), ʘʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ (ʂɸ) ʠ ʛʣʫ-
ʪʘʪʠʦʥʧʝʨʦʢʩʠʜʘʟʳ (ɻʇʆ), ʩʨʝʜʥʝʤʦʣʝʢʫ-
ʣʷʨʥʳʝ ʧʝʧʪʠʜʳ (ʉʄʇ), ʠʥʜʝʢʩ ʵʥʜʦʛʝʥ-
ʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ (ʀʕʀ) ʦʧʨʝʜʝʣʷʣʠ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʄʝʪʦʜʠʯʝʩʢʠʤʠ ʧʦʣʦʞʝ-
ʥʠʷʤʠè [13] ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪ-
ʥʳʭ ʤʝʪʦʜʠʢ [14]. 
ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ ʧʨʦ-

ʚʦʜʠʣʠ ʥʘ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ 
çɸɺʍ Micros 60è. 
ʆʙʨʘʙʦʪʢʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥ-

ʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠ-
ʢʣʘʜʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ 
çStatistica 8.0è (çStatSoft, Incè, USA). 
ʈɽɿʋʃʔʊɸʊʓ/ RESULTS 
ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʦʚʦʜʠʣʠ ʦʮʝʥʢʫ 

ʘʢʪʠʚʥʦʩʪʠ ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ ʢʨʦʚʠ. ɺ 
ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʘ 
ʦʮʝʥʝʥʘ ʬʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 
(ʨʠʩʫʥʦʢ 1). 
ʇʦʩʣʝ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʢʦʨʦʚ 

çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥʦʤ-ɹè ʬʘʛʦʮʠʪʘʨ-
ʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 17,0% (ʩ 
72,8Ñ1,5 ʜʦ 85,2Ñ1,7), çɻʝʥʪʘʙʠʬʝʨʦʥʦʤ-
ɹè - ʥʘ 12,2% (ʩ 75,2Ñ1,5ʜʦ84,4Ñ1,3), ʧʨʠ 
ʣʝʯʝʥʠʠ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʭʝʤʝ - ʥʘ 
13,9% (ʩ 73,4Ñ1,5 ʜʦ 83,6Ñ0,7). ʉʦʜʝʨʞʘ-
ʥʠʝ ʦʙʱʠʭ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʜʦʩʪʦʚʝʨ-
ʥʦ ʥʝ ʨʘʟʣʠʯʘʣʘʩʴ ʤʝʞʜʫ ʠʩʩʣʝʜʫʝʤʳʤʠ 
ʛʨʫʧʧʘʤʠ ʜʦ ʠ ʧʦʩʣʝ ʪʝʨʘʧʠʠ ʧʨʝʧʘʨʘʪʘ-
ʤʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʭʝʤʝ ʣʝ-
ʯʝʥʠʷ. 
ɼʘʣʝʝ ʦʮʝʥʠʚʘʣʠ ʧʦʢʘʟʘʪʝʣʠ ʬʝʨʤʝʥ-

ʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʇʆʃ-ɸʆɿ 
ʢʨʦʚʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʜʦ ʠ 
ʧʦʩʣʝ ʪʝʨʘʧʠʠ (ʪʘʙʣʠʮʘ 1). 
ʇʨʠ ʪʝʨʘʧʠʠ çɻʝʥʪʘʙʠʬʝʨʦʥʦʤ-ɹè 

ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʄɼɸ ʩ 2,23Ñ0,19 ʜʦ 
1,57Ñ0,10 ʤʢʄ/ʣ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 
ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʩʘ 
ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ. 
ʇʨʠ ʦʮʝʥʢʝ ʢʘʪʘʣʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝ 

ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʟʥʘʯʠʤʳʝ 
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ʠʟʤʝʥʝʥʠʷ ʜʣʷ ʛʨʫʧʧ çɻʝʥʪʘʙʠʬʝʨʦʥ-ɹè ʠ 
çʪʨʘʜʠʮʠʦʥʥʘʷ ʩʭʝʤʘè. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 
ʠʟʤʝʥʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ ʫʩʪʘʥʦʚ-
ʣʝʥʳ ʜʣʷ ʛʨʫʧʧʳ çʕʥʨʦʬʣʦʢʩʦʚʝʪʬʝʨʦʥ-
ɹè (ʨʠʩʫʥʦʢ 2). 
ʇʦʩʣʝ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʢʦʨʦʚ 

çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥʦʤ-ɹè ʘʢʪʠʚʥʦʩʪʴ 
ʢʘʪʘʣʘʟʳ ʩʥʠʟʠʣʘʩʴ ʥʘ 24,6% (ʩ 58,2Ñ4,5 
ʜʦ 43,9Ñ1,1 ï ʤʢʤʦʣʴ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʡ 
ʧʝʨʝʢʠʩʠ/ʣ*ʤʠʥ). ʕʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʦʚʘʪʴ ʦʙ ʦʙʱʝʤ ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʘʢ-
ʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ ʚ ʢʨʦʚʠ. 
ʅʘ ʨʠʩʫʥʢʝ 3 ʠ 4 ʧʦʢʘʟʘʥʳ ʜʠʘʛʨʘʤ-

ʤʳ, ʦʪʨʘʞʘʶʱʠʝ ʜʦʣʶ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʠ 
ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʢʨʦʚʠ 
ʢʦʨʦʚ. 
ʇʦʩʣʝ ʣʝʯʝʥʠʷ çɻʝʥʪʘʙʠʬʝʨʦʥʦʤ-ɹè 

ʜʦʣʷ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʢʨʦ-
ʚʠ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 2,0 ʨʘʟʘ. ʇʦʩʣʝ ʣʝʯʝʥʠʷ 

çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥʦʤ-ɹè ʠ ʧʨʠ ʪʨʘʜʠ-
ʮʠʦʥʥʦʡ ʩʭʝʤʝ ʣʝʯʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 
ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʚʳʷʚʣʝʥʦ. 
ʇʦʩʣʝ ʣʝʯʝʥʠʷ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʭʝ-

ʤʝ ʜʦʣʷ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʚ 
ʢʨʦʚʠ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 44,0% (ʩ 28,2Ñ2,0 
ʜʦ 40,6Ñ4,3). ʇʦʩʣʝ ʣʝʯʝʥʠʷ 
çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥʦʤ-ɹè ʠ 
çɻʝʥʪʘʙʠʬʝʨʦʥʦʤ-ɹè ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦ-
ʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʚʳʷʚʣʝʥʦ. ʇʦʚʳ-
ʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʥʝʡʪʨʦʬʠʣʦʚ ʤʦʞʝʪ 
ʛʦʚʦʨʠʪʴ ʦ ʧʨʦʜʦʣʞʘʶʱʝʤʩʷ ʚʦʩʧʘʣʠ-
ʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. ʊʦʣʴʢʦ ʪʝʨʘʧʠʷ 
çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥʦʤ-ɹè ʥʝ ʧʨʠʚʦʜʠ-
ʣʘ ʢ ʧʦʚʳʰʝʥʠʶ ʥʝʡʪʨʦʬʠʣʦʚ. 
ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ 

ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʠ ʣʠʟʦʮʠʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 
ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ (ʊʘʙʣʠʮʘ 2). 

ʈʠʩʫʥʦʢ 2 ï ʋʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ. 
* - ʨʘʟʣʠʯʠʷ ʚ ʟʥʘʯʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ ʜʦ ʠ ʧʦʩʣʝ ʪʝʨʘʧʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʜʦʩʪʦʚʝʨʥʳ (p<0,05). 

ʈʠʩʫʥʦʢ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʦʨʦʚ. 
** - ʨʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ (p<0,01) 
*** - ʨʘʟʣʠʯʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ (p<0,001). 
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ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʩʠʩʪʝʤʳ ʇʆʃ-ɸʆɿ ʜʦ ʪʝʨʘʧʠʠ ʠ ʧʦʩʣʝ ʪʝʨʘʧʠʠ 

ɻʨʫʧʧʘ 
ʄɼɸ 
(ʤʢʄ/ʣ) 

ɻʇʆ (ʤʢʄ G-
SH/ʣ*ʤʠʥ*103) 

NOx(ʤʢʄ/ʣ) ʉʄʇ ʀʕʀ 

ʜʦ ʪʝʨʘʧʠʠ 

çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥ-
ɹè 

1,92Ñ0,24 16,91Ñ2,44 91,26Ñ40,48 1,25Ñ0,22 27,84Ñ0,40 

çɻʝʥʪʘʙʠʬʝʨʦʥ-ɹè 2,23Ñ0,19 15,87Ñ2,6 85,56Ñ47,12 1,06Ñ0,15 28,06Ñ0,42 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʩʭʝʤʘ 2,08Ñ0,52 15,27Ñ1,82 58,65Ñ13,74 1,12Ñ0,07 27,96Ñ0,53 

ʧʦʩʣʝ ʪʝʨʘʧʠʠ 

çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥ-
ɹè 

1,83Ñ0,23 17,9Ñ1,95 40,28Ñ17,77 1,31Ñ0,07 28,39Ñ0,54 

çɻʝʥʪʘʙʠʬʝʨʦʥ-ɹè 1,57Ñ0,10* 19,64Ñ0,58 33,8Ñ11,16 1,34Ñ0,19 28,44Ñ0,82 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʩʭʝʤʘ 1,8Ñ0,23 18,57Ñ2,13 41,36Ñ15,66 1,6Ñ0,19 29,56Ñ0,86 

* - ʨʘʟʣʠʯʠʷ ʚ ʟʥʘʯʝʥʠʠ ʧʦʢʘʟʘʪʝʣʷ ʜʦ ʠ ʧʦʩʣʝ ʪʝʨʘʧʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ 
(p<0,05). 

ʈʠʩʫʥʦʢ 3 ï ɼʦʣʷ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʢʨʦʚʠ. 
* - ʨʘʟʣʠʯʠʷ ʚ ʟʥʘʯʝʥʠʠ ʜʦ ʠ ʧʦʩʣʝ ʪʝʨʘʧʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ (p<0,05). 

ʈʠʩʫʥʦʢ 4 ï ɼʦʣʷ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʢʨʦʚʠ. 
* - ʨʘʟʣʠʯʠʷ ʚ ʟʥʘʯʝʥʠʠ ʜʦ ʠ ʧʦʩʣʝ ʪʝʨʘʧʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ  (p<0,05). 
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ʊʘʙʣʠʮʘ 2 ï ʇʦʢʘʟʘʪʝʣʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢʦʨʦʚ  
ʜʦ ʠ ʧʦʩʣʝ ʪʝʨʘʧʠʠ 

ɻʨʫʧʧʘ 

ɼʦ ʪʝʨʘʧʠʠ ʇʦʩʣʝ ʪʝʨʘʧʠʠ 

ɹɸʉʂ, % 
ʃɸʉʂ, 
ʤʢʛ/ʤʣ 

ɹɸʉʂ, % ʃɸʉʂ, ʤʢʛ/ʤʣ 

ʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥ-ɹ 83Ñ3,71 1,52Ñ0,04 81,64Ñ2,81 1,42Ñ0,06 

ɻʝʥʪʘʙʠʬʝʨʦʥ-ʙ 88,5Ñ5,48 1,53Ñ0,06 86,6Ñ6,94 1,42Ñ0,12 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʩʭʝʤʘ 87Ñ4,11 1,49Ñ0,07 85,56Ñ2,57 1,44Ñ0,05 

ʈʠʩʫʥʦʢ 5 ï ʂʦʣʠʯʝʩʪʚʦ ʎʀʂ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ. 
* - ʨʘʟʣʠʯʠʷ ʚ ʟʥʘʯʝʥʠʠ ʜʦ ʠ ʧʦʩʣʝ ʪʝʨʘʧʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ  (p< 0,05) 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʠ 
ʣʠʟʦʮʠʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 
ʥʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʜʦʩʪʦʚʝʨʥʳʭ ʠʟʤʝʥʝ-
ʥʠʡ ʚ ʠʭ ʟʥʘʯʝʥʠʷʭ ʜʦ ʠ ʧʦʩʣʝ ʪʝʨʘʧʠʠ. 
ʆʜʥʘʢʦ ʥʘʙʣʶʜʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ 
ʣʠʟʦʮʠʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʩʣʝ ʪʝʨʘʧʠʠ 
çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥʦʤ-ɹè ʥʘ 6,6 % ʠ 
çɻʝʥʪʘʙʠʬʝʨʦʥʦʤ-ɹè ʥʘ 7,2%. 
ʊʘʢʞʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ 

ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʠʤʤʫʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 
(ʎʀʂ) ʚ ʛʨʫʧʧʝ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʭʝʤʦʡ 
ʣʝʯʝʥʠʷ (ʨʠʩʫʥʦʢ 5). 
ʊʨʘʜʠʮʠʦʥʥʘʷ ʩʭʝʤʘ ʣʝʯʝʥʠʷ ʧʨʠʚʦʜʠ-

ʣʘ ʢ ʫʚʝʣʠʯʝʥʠʶ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʠʤʤʫʥ-
ʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ 2,4 ʨʘʟʘ, ʯʪʦ ʤʦʞʝʪ ʩʚʠ-
ʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʧʨʦʜʦʣʞʝʥʠʠ ʘʢʪʠʚʥʦ-
ʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʙʣʶʜʘ-
ʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʧʦʚʳʰʝʥʠʷ ʎʀʂ ʧʨʠ ʪʝ-
ʨʘʧʠʠ çɻʝʥʪʘʙʠʬʝʨʦʥʦʤ-ɹè. ʇʨʠ ʵʪʦʤ 
ʧʨʠ ʪʝʨʘʧʠʠ çʕʥʨʦʬʣʦʢʩʦʚʝʪʬʦʨʦʥʦʤ-ɹè 
ʠʟʤʝʥʝʥʠʷ ʚ ʫʨʦʚʥʝ ʎʀʂ ʥʝ ʙʳʣʠ ʚʳʷʚʣʝ-
ʥʳ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʨʘʧʠʷ 

çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥʦʤè, 
çɻʝʥʪʘʙʠʬʝʨʦʥʦʤ-ɹè, ʘ ʪʘʢʞʝ ʪʨʘʜʠʮʠʦʥ-

ʥʘʷ ʩʭʝʤʘ ʣʝʯʝʥʠʷ ʚ ʮʝʣʦʤ ʧʨʠʚʦʜʠʣʠ ʢ 
ʩʭʦʞʠʤ ʵʬʬʝʢʪʘʤ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝ-
ʧʘʨʘʪʦʚ. ʆʜʥʘʢʦ ʧʨʠ ʪʝʨʘʧʠʠ 
çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥʦʤ-ɹè ʥʘʙʣʶʜʘʣʠʩʴ 
ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʚʦʡ-
ʩʪʚʘ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, 
ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝʤ 
ʘʥʪʠʙʠʦʪʠʢʘ ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ. ʂʨʦʤʝ ʪʦ-
ʛʦ, ʧʨʠ ʪʝʨʘʧʠʠ çʕʥʨʦʬʣʦʢʩʦʚʝʪʬʦʨʦʥʦʤ
-ɹè ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʠʟʤʝʥʝʥʠʡ ʚ ʫʨʦʚʥʝ 
ʎʀʂ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ 
ʩʭʝʤʝ ʣʝʯʝʥʠʷ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ 
ʎʀʂ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʥʝ ʙʳʣʦ ʚʳʷʚ-
ʣʝʥʦ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʛʦ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʚʩʝʭ 
ʪʨʸʭ ʚʘʨʠʘʥʪʦʚ ʪʝʨʘʧʠʠ ʵʥʜʦʤʝʪʨʠʪʘ. 
ɺʓɺʆɼʓ/ CONCLUSION 
ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʝ 

ʪʨʠ ʩʭʝʤʳ ʪʝʨʘʧʠʠ ʵʥʜʦʤʝʪʨʠʪʘ ʧʨʠʚʦʜʷʪ 
ʢ ʫʚʝʣʠʯʝʥʠʶ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, 
ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʘʢʪʠʚʠʟʘʮʠʝʡ 
ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʞʠʚʦʪʥʳʭ. ʇʨʠ ʪʝʨʘ-
ʧʠʠ çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥʦʤ-ɹè ʥʘʙʣʶ-
ʜʘʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ ʢʘʪʘʣʘʟʥʦʡ ʘʢʪʠʚʥʦ-
ʩʪʠ, ʯʪʦ ʚʝʨʦʷʪʥʦ ʩʚʷʟʘʥʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ 
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ʫʨʦʚʥʷ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ ʚ ʢʨʦʚʠ 
ʞʠʚʦʪʥʳʭ ʧʨʠ ʪʝʨʘʧʠʠ 
çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥʦʤ-ɹè. ʂʘʢ ʪʨʘʜʠ-
ʮʠʦʥʥʘʷ ʩʭʝʤʘ ʣʝʯʝʥʠʷ, ʪʘʢ ʠ ʪʝʨʘʧʠʷ 
çɻʝʥʪʘʙʠʬʝʨʦʥʦʤ-ɹè ʧʨʠʚʦʜʠʣʘ ʢ ʫʚʝʣʠ-
ʯʝʥʠʶ ʜʦʣʠ ʥʝʡʪʨʦʬʠʣʦʚ, ʯʪʦ ʤʦʞʝʪ ʛʦ-
ʚʦʨʠʪʴ ʦ ʧʨʦʜʦʣʞʘʶʱʝʤʩʷ ʚʦʩʧʘʣʠʪʝʣʴ-
ʥʦʤ ʧʨʦʮʝʩʩʝ. ʊʦʣʴʢʦ ʪʝʨʘʧʠʷ 
çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥʦʤ-ɹè ʥʝ ʧʨʠʚʦʜʠ-
ʣʘ ʢ ʧʦʚʳʰʝʥʠʶ ʥʝʡʪʨʦʬʠʣʦʚ. ʊʘʢʞʝ 
ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʨʠ ʪʝʨʘʧʠʠ 
çʕʥʨʦʬʣʦʢʩʦʚʝʪʬʦʨʦʥʦʤ-ɹè ʥʝ ʥʘʙʣʶʜʘ-
ʣʦʩʴ ʠʟʤʝʥʝʥʠʡ ʚ ʫʨʦʚʥʝ ʎʀʂ, ʚ ʪʦ ʚʨʝʤʷ 
ʢʘʢ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʭʝʤʝ ʣʝʯʝʥʠʷ 
ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘ-
ʪʝʣʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦ-
ʞʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʡ ʩʭʝʤʦʡ 
ʣʝʯʝʥʠʷ ʢʦʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʪʝʨʘʧʠʷ, ʚʢʣʶ-
ʯʘʶʱʘʷ çʕʥʨʦʬʣʦʢʩʘʚʝʪʬʝʨʦʥ-ɹèʚ ʜʦʟʝ 
20 ʤʣ ʩ ʠʥʪʝʨʚʘʣʦʤ 24 ʯʘʩʘ ʚ ʪʝʯʝʥʠʝ 5 
ʜʥʝʡ. 
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ABSTRACT 
Impaired fertility in cattle is the cause of 

economic losses in livestock farms. Complex 
treatment of cows with acute endometritis 
may include various approaches, including 
the use of antibiotics and interferon-based 
drugs. The therapeutic approach associated 
with the use of immunostimulating substanc-
es is the safest. The aim of the study was to 
evaluate the blood parameters of cows dur-
ing the treatment of acute postpartum ca-
tarrhal endometritis using 
çEnrofloxacinferon-Bè and çGentabiferon-
Bè. It was found that therapy with 
çEnrofloxacinferon-Bè, çGentabiferon-Bè, 
and the traditional treatment regimen led to 
an increase in phagocytic activity, which was 
probably due to the activation of the immune 
system of animals. At the same time, during 
therapy with çEnrofloxacinferon-Bè, a de-
crease in catalase activity was observed, 
which may be due to a decrease in the level 
of active oxygen forms in the blood of ani-
mals during therapy with this drug. It was 
also noted that during the therapy with 
çEnrofloxacinferon-Bè no changes in the 
level of the circulating immune complexes 
were observed, while with the traditional 
treatment regimen an increase in this indica-
tor was observed. Therapy with 
çEnrofloxacinferon-Bè did not lead to an 
increase in neutrophils. At the same time, 
both the traditional treatment regimen and 
therapy with çGentabiferon-Bè led to an 
increase in the proportion of neutrophils. It is 
noteworthy that there was no pronounced 
negative effect on blood parameters of all 
three endometritis treatment options. It can 
be assumed that the most optimal treatment 
regimen for acute postpartum catarrhal endo-
metritis in cows may be therapy including 
çEnrofloxacinferon-Bè at a dose of 20 ml at 
intervals of 24 hours for 5 days. 
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ʈɽʌɽʈɸʊ 
ɺ ʵʪʠʦʣʦʛʠʠ ʤʘʩʪʠʪʦʚ ʧʝʨʚʦ-
ʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ 
ʧʘʪʦʛʝʥʥʳʝ ʙʘʢʪʝʨʠʠ Staphy-
lococcus aureus, Streptococcus 
agalactiae, Streptococcus dys-
galactiae, Corynebacterium 

bovis ʠ ʨʷʜ ʜʨʫʛʠʭ. ʏʘʩʪʦʝ ʥʝʦʙʦʩʥʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 
ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʪʠʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʢʦʥʢʨʝʪ-
ʥʦʤ ʭʦʟʷʡʩʪʚʝ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʝʟʠʩʪʝʥʪʥʳʭ ʠʟʦʣʷʪʦʚ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝʥʠʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʙʦʣʴʥʳʭ 
ʤʘʩʪʠʪʦʤ ʢʦʨʦʚ, ʢ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʄɸʉʊʀɹʃʆʂÈ DC 49, ʄɸʉʊʀʂɸʅ-
ʇ ʠ ʄɸʉʊʀɻɸʈɼ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʢʨʫʧʥʦʤ ʤʦʣʦʯʥʦʤ ʢʦʤʧʣʝʢʩʝ ʎʝʥʪʨʘʣʴ-
ʥʦʛʦ ʨʘʡʦʥʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺ ʧʦʜʦʧʳʪʥʳʝ ʛʨʫʧʧʳ ʚʢʣʶʯʝʥʳ ʢʦʨʦʚʳ ʩ ʢʣʠʥʠ-
ʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ (ˉ1) ʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʦʡ (ˉ2) ʤʘʩʪʠʪʘ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 
ʨʝʟʫʣʴʪʘʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʧʦʤʦʱʴʶ ʨʝʘʢʪʠʚʘ ʂɽʅʆʊɽʉʊ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʘʥʪʠ-
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ʙʠʦʪʠʢʘʤ ʠʟʦʣʷʪʦʚ ʙʘʢʪʝʨʠʡ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʤʦʣʦʢʘ, ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʤʝʪʦʜʦʤ ʮʠʣʠʥ-
ʜʨʦʚ. ʋ ʢʦʨʦʚ ʩ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʠ ʢʣʠʥʠʯʝʩʢʠ ʚʳʨʘʞʝʥʥʦʡ ʬʦʨʤʦʡ ʤʘʩʪʠʪʘ ʧʨʠ ʙʘʢʪʝ-
ʨʠʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʳʜʝʣʝʥʳ Staphylococcus aureus, Streptococcus agalactiae, 
Corynebacterium spp., Bacillus spp. (ɓ-ʛʝʤʦʣʠʪʠʯʝʩʢʠʝ ʠʟʦʣʷʪʳ). ʄʘʢʩʠʤʘʣʴʥʘʷ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʄɸʉʊʀɹʃʆʂÈ DC 49 ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʩʝʨʦʟʥʦ-
ʢʘʪʘʨʘʣʴʥʦʡ ʬʦʨʤʝ ʤʘʩʪʠʪʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʦʪʠʚ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ. 
ʄɸʉʊʀɻɸʈɼ ʠʤʝʝʪ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʘʥʪʠʤʠʢʨʦʙʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ 
ʰʪʘʤʤʳ, ʧʨʦʜʫʮʠʨʫʶʱʠʝ ɓ-ʣʘʢʪʘʤʘʟʫ ʠ ʠʥʛʠʙʠʨʫʶʱʠʝ ʜʝʡʩʪʚʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ ʧʝʥʠ-
ʮʠʣʣʠʥʦʚʦʛʦ ʨʷʜʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤ-
ʧʣʝʢʩʥʦʛʦ ʘʥʪʠʙʠʦʪʠʢʘ ʄɸʉʊʀɹʃʆʂÈ DC 49 ʥʝ ʪʦʣʴʢʦ ʚ ʩʫʭʦʩʪʦʡʥʳʡ ʧʝʨʠʦʜ, ʥʦ ʠ ʥʘ 
ʧʨʦʪʷʞʝʥʠʠ ʣʘʢʪʘʮʠʠ ʜʣʷ ʢʫʧʠʨʦʚʘʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʫ 
ʢʦʨʦʚ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʜʦʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʣʦʢʘ. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʕʢʦʥʦʤʠʯʝʩʢʠ ʚʘʞʥʳʝ ʧʨʦʙʣʝʤʳ ʤʦ-

ʣʦʯʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚʢʣʶʯʘʶʪ ʤʘ-
ʩʪʠʪʳ, ʧʦʣʫʯʝʥʠʝ ʥʝʢʦʥʜʠʮʠʦʥʥʦʡ ʧʨʦ-
ʜʫʢʮʠʠ, ʥʘʨʫʰʝʥʠʝ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ 
ʬʫʥʢʮʠʠ ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʚʳʙʳʪʠʝ 
ʢʦʨʦʚ. 
ɺ ʨʷʜʝ ʤʦʣʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʪʦʚʘʨ-

ʥʳʭ ʬʝʨʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʣʠʥʠʯʝʩʢʠ 
ʚʳʨʘʞʝʥʥʦʛʦ ʤʘʩʪʠʪʘ ʜʦʩʪʠʛʘʝʪ 20-25 %, 
ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ ï 50 % [1]. ʇʨʠʯʠʥʘʤʠ 
ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʩʥʠʞʝʥʠʝ ʠʤʤʫʥ-
ʥʦʛʦ ʩʪʘʪʫʩʘ ʜʦʡʥʦʛʦ ʩʪʘʜʘ, ʧʦʚʳʰʝʥʥʘʷ 
ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢʦʨʦʚ ʦʪʜʝʣʴʥʳʭ ʧʦʨʦʜ 
ʢ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʠʥʬʝʢʮʠʷʤ, ʥʝʩʙʘʣʘʥʩʠ-
ʨʦʚʘʥʥʦʩʪʴ ʨʘʮʠʦʥʘ ʧʦ ʦʩʥʦʚʥʳʤ ʧʠʪʘ-
ʪʝʣʴʥʳʤ ʚʝʱʝʩʪʚʘʤ [2, 3], ʥʝʩʦʙʣʶʜʝʥʠʝ 
ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʩʦ-
ʜʝʨʞʘʥʠʷ, ʪʝʭʥʦʣʦʛʠʠ ʜʦʝʥʠʷ, ʘ ʪʘʢʞʝ 
ʧʦʩʣʝʨʦʜʦʚʳʝ ʦʩʣʦʞʥʝʥʠʷ [4]. 
ɺ ʵʪʠʦʣʦʛʠʠ ʤʘʩʪʠʪʦʚ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʧʘʪʦʛʝʥʥʳʝ ʙʘʢʪʝʨʠʠ 
Staphylococcus aureus, Streptococcus aga-
lactiae, Streptococcus dysgalactiae, Coryne-
bacterium bovis ʠ ʨʷʜ ʜʨʫʛʠʭ [5]. ʅʘʠʙʦ-
ʣʝʝ ʯʘʩʪʦ ʫ ʙʦʣʴʥʳʭ ʤʘʩʪʠʪʦʤ ʢʦʨʦʚ ʚʳ-
ʷʚʣʷʶʪ S. aureus, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʥʝ 
ʪʦʣʴʢʦ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʨʝʟʠ-
ʩʪʝʥʪʥʳʭ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʰʪʘʤʤʦʚ, ʥʦ ʠ 
ʩʧʦʩʦʙʥʦʩʪʴʶ ʬʦʨʤʠʨʦʚʘʪʴ ʙʠʦʧʣʝʥʢʠ, 
ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʥʦʤʫ ʘʥʪʠ-
ʤʠʢʨʦʙʥʦʤʫ ʜʝʡʩʪʚʠʶ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 
ʧʨʝʧʘʨʘʪʦʚ [6, 7]. 
ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 

ʧʦʜʭʦʜʳ ʚ ʣʝʯʝʥʠʠ ʤʘʩʪʠʪʦʚ ʙʝʟ ʧʨʠʤʝ-
ʥʝʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʚ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝ-
ʤʝʥʠ ʥʝ ʨʘʟʨʘʙʦʪʘʥʳ. ʅʦ ʯʘʩʪʦʝ ʥʝʦʙʦʩ-
ʥʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ 
ʧʨʝʧʘʨʘʪʦʚ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʥʠʤ ʰʪʘʤʤʦʚ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʚ ʧʦ-
ʧʫʣʷʮʠʷʭ ʞʠʚʦʪʥʳʭ, ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠ-
ʨʦʚʘʥʠʶ ʨʝʟʠʩʪʝʥʪʥʳʭ ʠʟʦʣʷʪʦʚ ʙʘʢʪʝʨʠʡ 
[8, 9]. 
ʆʩʥʦʚʥʳʝ ʩʧʦʩʦʙʳ ʧʨʝʦʜʦʣʝʥʠʷ ʘʥʪʠ-

ʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʫ ʙʘʢʪʝʨʠʡ: ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʙʠʥʘʮʠʡ ʘʥʪʠʙʠʦʪʠʢʦʚ ʩ 
ʨʘʟʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʝʡʩʪʚʠʷ, ʠʭ ʧʝʨʠʦ-
ʜʠʯʝʩʢʘʷ ʩʤʝʥʘ, ʚʚʝʜʝʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 
ʧʨʝʧʘʨʘʪʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʦʯʘʛ ʠʥ-
ʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʦ ʝʩʪʴ ʚ ʩʦʩʢʦ-
ʚʳʡ ʢʘʥʘʣ ʚʳʤʝʥʠ ʧʨʠ ʤʘʩʪʠʪʘʭ [10]. 
ɺ ʩʦʩʪʘʚ ʥʝʢʦʪʦʨʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʬʦʨʤ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʤʘʩʪʠʪʘʭ, ʚʭʦʜʷʪ 
ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ, ʚ ʯʘʩʪ-
ʥʦʩʪʠ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʳ (ʜʝʢʩʘʤʝʪʘʟʦʥ, 
ʧʨʝʜʥʠʟʦʣʦʥ ʠ ʜʨ.). ʇʨʠ ʩʫʙʢʣʠʥʠʯʝʩʢʠʭ 
ʤʘʩʪʠʪʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʡ ʛʨʫʧʧʳ ʧʨʝ-
ʧʘʨʘʪʦʚ ʫʩʫʛʫʙʣʷʝʪ ʪʝʯʝʥʠʝ ʠʥʬʝʢʮʠʦʥ-
ʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʘʢ ʢʘʢ ʩʥʠʞʘʝʪʩʷ ʠʤʤʫ-
ʥʦʣʦʛʠʯʝʩʢʘʷ ʨʝʘʢʪʠʚʥʦʩʪʴ, ʨʝʟʠʩʪʝʥʪ-
ʥʦʩʪʴ ʪʢʘʥʝʡ ʢ ʧʘʪʦʛʝʥʥʳʤ ʠ ʫʩʣʦʚʥʦ-
ʧʘʪʦʛʝʥʥʳʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ. ʇʦʵʪʦʤʫ 
ʢʦʤʧʣʝʢʩʥʳʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʨʝʧʘ-
ʨʘʪʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ 
ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʦʜʥʦ-, ʜʚʫʢʨʘʪʥʦ ʩ 
ʫʯʝʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʤ-
ʤʫʥʠʪʝʪʘ ʞʠʚʦʪʥʦʛʦ [11]. 
ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʨʝʟʠ-

ʩʪʝʥʪʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʝʨʩʧʝʢʪʠʚ-
ʥʦ ʩʦʯʝʪʘʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʠ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʘʥʪʠʤʠʢ-
ʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʥʘʧʨʠʤʝʨ, ʥʘʥʦʯʘ-
ʩʪʠʮ ʩʝʨʝʙʨʘ (ɸʨʛʦʚʠʪ). ɽʞʝʜʥʝʚʥʦʝ ʠʥ-
ʪʨʘʮʠʩʪʝʨʥʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ɸʨʛʦʚʠʪ ʧʨʠ 
ʩʝʨʦʟʥʦ-ʢʘʪʘʨʘʣʴʥʦʤ ʤʘʩʪʠʪʝ ʚʦ ʚʩʝ ʯʝʪ-
ʚʝʨʪʠ ʚʳʤʝʥʠ ʢʦʨʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʘʩʩʘ-
ʞʝʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ 
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ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʠ ʧʦʟʚʦʣʷʝʪ ʚ ʜʚʘ ʨʘʟʘ 
ʫʤʝʥʴʰʠʪʴ ʜʦʟʫ ʘʥʪʠʙʠʦʪʠʢʦʚ [12]. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫ-

ʯʝʥʠʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʰʪʘʤʤʦʚ ʙʘʢʪʝ-
ʨʠʡ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʙʦʣʴʥʳʭ ʤʘʩʪʠʪʦʤ 
ʢʦʨʦʚ, ʢ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ 
ʄɸʉʊʀɹʃʆʂÈ DC 49, ʄɸʉʊʀʂɸʅ-ʇ ʠ 
ʄɸʉʊʀɻɸʈɼ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʢʨʫʧʥʦʤ 

ʤʦʣʦʯʥʦʤ ʢʦʤʧʣʝʢʩʝ ʎʝʥʪʨʘʣʴʥʦʛʦ ʨʘʡʦ-
ʥʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʥʘ 
ʢʘʬʝʜʨʝ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ 
ʈʷʟɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ. 
ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘ-

ʨʘʪʘ ʄɸʉʊʀɹʃʆʂÈ DC 49 
(ʂʣʦʢʩʘʮʠʣʣʠʥ ï 605 ʤʛ/ʤʣ ʠ ɸʤʦʢʩʠʮʠʣ-
ʣʠʥ ï 500 ʤʛ/ʤʣ) ʦʮʝʥʠʚʘʣʠ ʧʦ ʨʝʟʫʣʴʪʘ-
ʪʘʤ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʢʣʠʥʠʯʝʩʢʦʛʦ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʨʦʚ ʜʚʫʭ ʧʦʜʦʧʳʪʥʳʭ 
ʛʨʫʧʧ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦ ʠʥʪʨʘʮʠʩʪʝʨ-
ʥʘʣʴʥʦʛʦ ʚʚʝʜʝʥʠʷ, ʚ ʜʝʥʴ ʦʪʝʣʘ ʠʣʠ ʥʘ 
ʚʪʦʨʦʡ ï ʪʨʝʪʠʡ ʜʝʥʴ ʧʦʩʣʝ ʥʝʛʦ ʠ ʚ ʪʝʯʝ-
ʥʠʝ 55-75 ʜʥʝʡ ʦʧʳʪʘ (ʩ ʠʥʪʝʨʚʘʣʘʤʠ 3-4 
ʜʥʷ). ɺ ʧʦʜʦʧʳʪʥʳʝ ʛʨʫʧʧʳ ʚʢʣʶʯʝʥʳ 
ʢʦʨʦʚʳ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ (ˉ1) 
ʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʦʡ (ˉ2) ʤʘʩʪʠʪʘ 
ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʩ ʧʦʤʦʱʴʶ ʨʝʘʢʪʠʚʘ ʂɽʅʆʊɽʉʊ. 
ʃʝʢʘʨʩʪʚʝʥʥʳʡ ʧʨʝʧʘʨʘʪ ʄɸ-

ʉʊʀɹʃʆʂÈ DC 49 ʩʫʩʧʝʥʟʠʷ (çɸɺɿ ʉ-
ʇè) ʧʨʠʤʝʥʷʣʠ ʢʦʨʦʚʘʤ ʧʦʜʦʧʳʪʥʳʭ 
ʛʨʫʧʧ ˉ1 ʠ ̄2 ʚ ʩʫʭʦʩʪʦʡʥʳʡ ʧʝʨʠʦʜ 
ʠʥʪʨʘʮʠʩʪʝʨʥʘʣʴʥʦ ʦʜʥʦʢʨʘʪʥʦ ʚ ʜʦʟʝ 5,4 
ʛ ʚ ʢʘʞʜʫʶ ʯʝʪʚʝʨʪʴ ʚʳʤʝʥʠ. 
ʇʦʜʦʧʳʪʥʘʷ ʛʨʫʧʧʘ ˉ1: ˉ1 ï 988, ˉ2 

ï 1082, ˉ3 ï 2355, ˉ4 ï 2530, ˉ5 ï 2744, 
ˉ6 ï 3309, ˉ7 ï 3404, ˉ8 ï 3800, ˉ9 ï 
3996, ˉ10 ï 4643, ˉ11 ï 697, ˉ12 ï 870, 
ˉ13 ï 1070, ˉ14 ï 3101, ˉ15 ï 3332, 
ˉ16 ï 3334, ˉ17 ï 3473, ˉ18 ï 3756 
(ʢʫʨʩʠʚʦʤ ʦʙʦʟʥʘʯʝʥʳ ʥʦʤʝʨʘ ʞʠʚʦʪʥʳʭ 
ʩ ʛʥʦʡʥʦ-ʢʘʪʘʨʘʣʴʥʦʡ ʬʦʨʤʦʡ ʤʘʩʪʠʪʘ). 
ʇʦʜʦʧʳʪʥʘʷ ʛʨʫʧʧʘ ˉ2 (ʢʦʨʦʚʳ ʩ ʩʝ-

ʨʦʟʥʦ-ʢʘʪʘʨʘʣʴʥʦʡ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨ-
ʤʦʡ ʤʘʩʪʠʪʘ): ˉ19 ï 3726, ˉ20 ï 3278, ˉ 
21 ï 3483, ˉ22 ï 3901, ˉ23 ï 3995, ˉ24 ï 
4893, ˉ25 ï 3752, ˉ 26 ï 110, ˉ27 ï 908, 
ˉ28 ï 2855, ˉ29 ï 3110, ˉ30 ï 3337, 
ˉ31 ï 3350, ˉ32 ï 3543, ˉ33 ï 3648, 

ˉ34 ï 3729, ˉ35 ï 3905, ˉ36 ï 3947, 
ˉ37 ï 4162, ˉ38 ï 4465, ˉ39 ï 4624, 
ˉ40 ï 4891. 
ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴ-

ʪʫʨ ʙʘʢʪʝʨʠʡ ʦʪ ʢʦʨʦʚ, ʙʦʣʴʥʳʭ ʤʘʩʪʠ-
ʪʦʤ, ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʢ ʘʥʪʠʤʠʢʨʦʙʥʳʤ 
ʧʨʝʧʘʨʘʪʘʤ ʄɸʉʊʀɹʃʆʂÈ DC 49 
(ʂʣʦʢʩʘʮʠʣʣʠʥ + ɸʤʦʢʩʠʮʠʣʣʠʥ), ʄɸ-
ʉʊʀʂɸʅ-ʇ (ʂʘʥʘʤʠʮʠʥ + ɹʝʥʟʠʣʧʝʥʠ-
ʮʠʣʣʠʥ), ʄɸʉʊʀɻɸʈɼ (ʃʝʚʦʬʣʦʢʩʘʮʠʥ 
+ ʅʦʟʠʛʝʧʪʠʜ). 
ʃʘʙʦʨʘʪʦʨʥʳʝ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʠ ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʤʝʪʦ-
ʜʠʢʘʤʠ: ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʣʘʙʦ-
ʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʠʥʬʝʢʮʠʦʥʥʳʭ 
ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ, ʫʪʚʝʨʞʜʝʥʳ ɻʋɺ 
ɻʦʩʘʛʨʦʧʨʦʤʘ ʉʉʉʈ 29.07.1987 ʛ., ˉ432-
3; ʫʪʚʝʨʞʜʝʥʳ ɻʋɺ ʄʉʍ ʉʉʉʈ 
29.09.1990 ʛ.; ʫʪʚʝʨʞʜʝʥʳ ɼʝʧʘʨʪʘʤʝʥʪʦʤ 
ʚʝʪʝʨʠʥʘʨʠʠ ʄʉʍ ʈʌ 27.07.2000 ʛ., ˉ13-
7-2/2117 ʄʋ 4.2.2723-10); ɻʆʉʊ ʈ 
53022.3-2008. 
ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʙʘʢʪʝʨʠʡ ʧʦʩʝʚ 

ʧʨʦʙ ʤʦʣʦʢʘ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ 
çʩʧʣʦʰʥʦʛʦ ʛʘʟʦʥʘè ʥʘ ʩʨʝʜʫ ʄʶʣʣʝʨʘ-
ʍʠʥʪʦʥʘ, ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ Streptococ-
cus spp. ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʨʦ-
ʚʷʥʦʡ ʘʛʘʨ. ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ 
ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Ü ʉ ʚ ʪʝ-
ʯʝʥʠʝ 24 ʯʘʩʦʚ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʘʥʪʠ-
ʙʠʦʪʠʢʘʤ ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʤʦʣʦʢʘ ʠʟʦʣʷ-
ʪʦʚ ʙʘʢʪʝʨʠʡ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʤʝʪʦʜʦʤ ʮʠ-
ʣʠʥʜʨʦʚ. ɸʥʪʠʤʠʢʨʦʙʥʳʝ ʧʨʝʧʘʨʘʪʳ 
(ʄɸʉʊʀɹʃʆʂÈ DC 49, ʄɸʉʊʀʂɸʅ-ʇ, 
ʄɸʉʊʀɻɸʈɼ) ʚʥʦʩʠʣʠ ʚ ʮʠʣʠʥʜʨʳ ʧʦ 
300 ʤʢʣ ʪʨʝʭʢʨʘʪʥʦ. 
ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ çPrimer of 
Biostatistics 4. 03. For Windowsè ʥʘ ʦʩʥʦʚʝ 
ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ. ʎʠʬʨʦʚʦʡ ʤʘʪʝʨʠʘʣ 
ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʝʜʠʥʠʮʘʭ ʉʀ, ʨʝʢʦʤʝʥʜʦ-
ʚʘʥʥʳʭ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʟʜʨʘʚʦ-
ʦʭʨʘʥʝʥʠʷ. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ɺ ʎʝʥʪʨʘʣʴʥʦʤ ʨʘʡʦʥʝ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʦʩʥʦʚʫ ʤʦʣʦʯʥʦʛʦ ʩʪʘʜʘ ʙʦʣʴ-
ʰʠʥʩʪʚʘ ʭʦʟʷʡʩʪʚ ʩʦʩʪʘʚʣʷʶʪ ʢʦʨʦʚʳ 
ʛʦʣʰʪʠʥʩʢʦʡ ʧʦʨʦʜʳ, ʛʝʥʝʪʠʯʝʩʢʠ ʤʘʣʦ-
ʫʩʪʦʡʯʠʚʳʝ ʢ ʤʘʩʪʠʪʘʤ. ɼʣʷ ʣʝʯʝʥʠʷ ʠ 
ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʘʩʪʠʪʦʚ ʠʥʪʨʘʮʠʩʪʝʨ-
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ʥʘʣʴʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʢʦʤʧʣʝʢʩʥʳʝ ʘʥʪʠ-
ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʄɸʉʊʀʂɸʅ-
ʇ, ʄɸʉʊʀɻɸʈɼ ʠ ʜʨʫʛʠʝ. 
ʉ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʘʩʪʠʪʦʚ ʜʣʷ 

ʢʦʨʦʚ ʚ ʩʫʭʦʩʪʦʡʥʳʡ ʧʝʨʠʦʜ ʠʩʧʳʪʘʥ 
ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʧʨʝʧʘʨʘʪ ʄɸʉʊʀɹʃʆʂÈ 
DC 49 (ʂʣʦʢʩʘʮʠʣʣʠʥ + ɸʤʦʢʩʠʮʠʣʣʠʥ). 
ʀʟ ʤʦʣʦʢʘ ʢʦʨʦʚ ʩ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʠ 

ʢʣʠʥʠʯʝʩʢʠ ʚʳʨʘʞʝʥʥʦʡ ʬʦʨʤʦʡ ʤʘʩʪʠʪʘ 
ʧʨʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 
ʚʳʜʝʣʝʥʳ Staphylococcus aureus, Strepto-
coccus agalactiae, Corynebacterium spp., 
Bacillus spp. (ɓ-ʛʝʤʦʣʠʪʠʯʝʩʢʠʝ ʠʟʦʣʷʪʳ). 
ɺʳʜʝʣʝʥʥʳʝ ʰʪʘʤʤʳ ʙʘʢʪʝʨʠʡ ʧʦʢʘ-

ʟʘʣʠ ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʘʥʪʠ-
ʙʠʦʪʠʢʘʤ, ʚʭʦʜʷʱʠʤ ʚ ʩʦʩʪʘʚ ʣʝʢʘʨʩʪʚʝʥ-
ʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʄɸʉʊʀɹʃʆʂÈ DC 49 
(ʪʘʙʣʠʮʘ 1). 
ʃʝʢʘʨʩʪʚʝʥʥʳʡ ʧʨʝʧʘʨʘʪ ʄɸ-

ʉʊʀɹʃʆʂÈ DC 49 ʵʬʬʝʢʪʠʚʝʥ ʚ ʦʪʥʦʰʝ-
ʥʠʠ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ. ɿʦʥʳ 
ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʙʘʢʪʝʨʠʡ ʚʘʨʴʠʨʫʶʪ 
ʦʪ 36 ʜʦ 50 ʤʤ. 
ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʧʣʝʢʩʥʳʭ ʘʥʪʠʙʠʦʪʠ-
ʢʦʚ ʄɸʉʊʀɹʃʆʂÈ DC 49, ʄɸʉʊʀʂɸʅ
-ʇ, ʄɸʉʊʀɻɸʈɼ ʚ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ 
ʢʦʨʦʚ ˉ 1 ʩ ʩʠʤʧʪʦʤʘʤʠ ʤʘʩʪʠʪʘ ʠ ˉ 2 ʩ 
ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʟʘʙʦʣʝʚʘʥʠʷ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 2 ʠ 3. 

ɺ ʧʨʦʙʘʭ ʤʦʣʦʢʘ ʦʪ ʢʦʨʦʚ ʩ ʢʣʠʥʠʯʝ-
ʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʤʘʩʪʠʪʘ ʚʳʜʝʣʝʥʳ 
Streptococcus agalactiae ʚ 45,5 % ʩʣʫʯʘʝʚ, 
Staphylococcus aureus ʠ Corynebacterium 
spp. ï ʧʦ 36,4 %, Bacillus spp. (ɓ-
ʛʝʤʦʣʠʪʠʯʝʩʢʠʝ ʠʟʦʣʷʪʳ) ʠ ʛʨʘʤʦʪʨʠʮʘ-
ʪʝʣʴʥʳʝ ʧʘʣʦʯʢʦʚʠʜʥʳʝ ʙʘʢʪʝʨʠʠ ï ʧʦ 9,1 
% (ʪʘʙʣʠʮʘ 2). 
ʇʨʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʤ ʤʘʩʪʠʪʝ, ʪʘʢ ʞʝ 

ʢʘʢ ʠ ʧʨʠ ʢʣʠʥʠʯʝʩʢʠ ʚʳʨʘʞʝʥʥʦʤ ʟʘʙʦ-
ʣʝʚʘʥʠʠ ʙʘʢʪʝʨʠʠ Staphylococcus aureus ʠ 
Streptococcus agalactiae ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ 
ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʧʨʦ-
ʙʘʭ ʤʦʣʦʢʘ ʦʪ ʢʦʨʦʚ ˉ3110 ʠ ̄3996. 
ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦ-

ʩʪʠ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʙʘʢʪʝʨʠʡ ʢ ʢʦʤ-
ʧʣʝʢʩʥʳʤ ʘʥʪʠʙʠʦʪʠʢʘʤ ʧʨʠʚʝʜʝʥʳ ʚ 
ʪʘʙʣʠʮʝ 3. 
ʋ ʞʠʚʦʪʥʳʭ ʩ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨ-

ʤʦʡ ʤʘʩʪʠʪʘ ʙʦʣʝʝ ʯʘʩʪʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʢʦʨʦʚʘʤʠ ʛʨʫʧʧʳ ˉ 1, ʚ ʤʦʣʦʢʝ ʧʨʠʩʫʪ-
ʩʪʚʫʶʪ ɓ-ʛʝʤʦʣʠʪʠʯʝʩʢʠʝ ʰʪʘʤʤʳ Bacil-
lus spp. (26,7 %), ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʘ-
ʣʦʯʢʦʚʠʜʥʳʝ ʙʘʢʪʝʨʠʠ (13,3 %) ʠ Coryne-
bacterium spp. (6,7 %). ʅʘʣʠʯʠʝ ʚ ʚʳʜʝ-
ʣʝʥʥʳʭ ʢʫʣʴʪʫʨʘʭ ʚʳʩʦʢʦ ʧʘʪʦʛʝʥʥʳʭ 
ʙʘʢʪʝʨʠʡ Staphylococcus aureus, Strepto-
coccus agalactiae ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʦʪʝʥʮʠ-
ʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʩʫʙʢʣʠʥʠ-
ʯʝʩʢʦʡ ʬʦʨʤʳ ʤʘʩʪʠʪʘ ʚ ʢʣʠʥʠʯʝʩʢʠ ʚʳ-
ʨʘʞʝʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ (ʪʘʙʣʠʮʘ 3). 

ʊʘʙʣʠʮʘ 1 ï ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʪʠʙʠʦʪʠʢʘ ʄɸʉʊʀɹʃʆʂ
È 

DC 49 ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʫʯʝʥʠʷ (in vitro) ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʥʝʤʫ  
ʙʘʢʪʝʨʠʡï ʚʦʟʙʫʜʠʪʝʣʝʡ ʤʘʩʪʠʪʦʚ

 

ˉ  ̄
ʢʦʨʦʚ ʐʪʘʤʤʳ ʙʘʢʪʝʨʠʡ 

ɿʦʥʘ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʙʘʢʪʝʨʠʡ, ʚ 
ʤʤ 

2530 Bacillus spp. (ɓ-ʛʝʤʦʣʠʪʠʯʝʩʢʠʡ) 37 Ñ 0,4 

4643 Streptococcus agalactiae 42 Ñ 0,7 

2744 Corynebacterium spp. 50 Ñ 0,9 

2744 Streptococcus agalactiae 48 Ñ 0,8 

2355 Streptococcus agalactiae 45 Ñ 0,1 

2355 Corynebacterium spp. 40 Ñ 0,3 

3800 Staphylococcus aureus 40 Ñ 0,3 

3800 Staphylococcus spp. 40 Ñ 0,3 

3404 Staphylococcus aureus 42 Ñ 0,7 

3404 Corynebacterium spp. 36 Ñ 0,3 

3995 Streptococcus agalactiae 37 Ñ 0,4 

3309 Corynebacterium spp. 40 Ñ 0,3 
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ʊʘʙʣʠʮʘ 2 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ 
ʄɸʉʊʀɹʃʆʂ

È
 DC 49, ʄɸʉʊʀʂɸʅ-ʇ, ʄɸʉʊʀɻɸʈɼ ʧʨʠ ʢʣʠʥʠʯʝʩʢʠ  
ʚʳʨʘʞʝʥʥʦʤ ʤʘʩʪʠʪʝ ʢʦʨʦʚ (ʛʨʫʧʧʘ ˉ1) 

ˉ  ̄
ʢʦ-
ʨʦʚ 

ʐʪʘʤʤʳ 
ʙʘʢʪʝʨʠʡ 

ʄɸʉʊʀɹʃʆʂÈ 
(ʂʣʦʢʩʘʮʠʣʣʠʥ, 
ɸʤʦʢʩʠʮʠʣʣʠʥ) 

ʄɸʉʊʀʂɸʅ-ʇ 
(ʂʘʥʘʤʠʮʠʥ, ɹʝʥ-
ʟʠʣʧʝʥʠʮʠʣʣʠʥ) 

ʄɸʉʊʀɻɸʈɼ 
(ʃʝʚʦʬʣʦʢʩʘʮʠ
ʥ, ʅʦʟʠʛʝʧʪʠʜ) 

ɿʦʥʘ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʙʘʢʪʝʨʠʡ, ʚ ʤʤ 

3996 Staphylococcus aureus 42 Ñ 0,3 40 Ñ 0,2 45 Ñ 0,3 

1070 Staphylococcus aureus 47 Ñ 0,2 45 Ñ 0,2 50 Ñ 0,3 

3800 Staphylococcus aureus 40 Ñ 0,1 37 Ñ 0,2 56 Ñ 0,2 

3404 Staphylococcus aureus 42 Ñ 0,3 22 Ñ 0,1 48 Ñ 0,3 

2355 Corynebacterium spp. 40 Ñ 0,2 38 Ñ 0,1 56 Ñ 0,1 

870 Corynebacterium spp. 30 Ñ 0,1 24 Ñ 0,2 36 Ñ 0,2 

2744 Corynebacterium spp. 50 Ñ 0,3 46 Ñ 0,4 58 Ñ 0,4 

3404 Corynebacterium spp. 36 Ñ 0,2 26 Ñ 0,5 50 Ñ 0,3 

2744 
Streptococcus agalac-

tiae 
48 Ñ 0,2 34 Ñ 0,2 54 Ñ 0,1 

2355 
Streptococcus agalac-

tiae 
45 Ñ 0,1 44 Ñ 0,3 48 Ñ 0,2 

4643 
Streptococcus agalac-

tiae 
42 Ñ 0,5 28 Ñ 0,2 52 Ñ 0,4 

3996 
Streptococcus agalac-

tiae 
37 Ñ 0,1 34 Ñ 0,1 42 Ñ 0,2 

3101 
Streptococcus agalac-

tiae 
46 Ñ 0,2 37 Ñ 0,3 56 Ñ 0,4 

2530 
Bacillus spp. 

(ɓ-ʛʝʤʦʣʠʪʠʯʝʩʢʠʡ) 
39 Ñ 0,4 35 Ñ 0,2 48 Ñ 0,3 

2530 
ɻʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ 
ʧʘʣʦʯʢʦʚʠʜʥʳʝ ʙʘʢ-

ʪʝʨʠʠ 
14 Ñ 0,2 19 Ñ 0,1 46 Ñ 0,4 

ɿʦʥʳ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʘʥʪʠʙʠʦʪʠʢʘʤʠ 
ʙʘʢʪʝʨʠʡ Streptococcus agalactiae, ʚʳʜʝ-
ʣʝʥʥʳʭ ʦʪ ʢʦʨʦʚ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘ-
ʢʘʤʠ ʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʤʘʩʪʠʪʘ 
(ʨʠʩʫʥʢʠ 1 ʠ 2), ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘ-
ʶʪʩʷ: ʄɸʉʊʀɹʃʆʂÈ DC 49 ï ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ 37-48 ʤʤ ʠ 27-41 ʤʤ, ʄɸʉʊʀ-
ʂɸʅ-ʇ ï 28-44 ʠ 25-39 ʤʤ, ʄɸʉʊʀɻɸʈɼ 
ï 42-56 ʠ 38-53 ʤʤ. 
ʊʨʠ ʰʪʘʤʤʘ ʙʘʢʪʝʨʠʡ (ʨʠʩʫʥʦʢ 1, 

ʪʦʯʢʘ 4 ʠ ʨʠʩʫʥʦʢ 2, ʪʦʯʢʠ 3 ʠ 4) ʭʘʨʘʢʪʝ-
ʨʠʟʫʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʯʫʚʩʪʚʠ-
ʪʝʣʴʥʦʩʪʴʶ ʢʦ ʚʩʝʤ ʘʥʪʠʙʠʦʪʠʢʘʤ. ɺ 
ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝ-
ʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʄɸʉʊʀʂɸʅ-ʇ ʚ 
ʦʪʥʦʰʝʥʠʠ ʚʩʝʭ ʰʪʘʤʤʦʚ ʩʪʨʝʧʪʦʢʦʢʢʦʚ 
ʥʠʞʝ, ʯʝʤ ʄɸʉʊʀɹʃʆʂÈ DC 49 ʠ ʄɸ-

ʉʊʀɻɸʈɼ. 
ʇʨʠ ʠʟʫʯʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʥʪʠ-

ʙʠʦʪʠʢʦʚ ʚ ʦʪʥʦʰʝʥʠʠ Staphylococcus 
aureus ʚʳʷʚʣʝʥʦ ʧʷʪʴ ʠʟʦʣʷʪʦʚ, ʦʙʣʘʜʘʶ-
ʱʠʭ ʙʦʣʝʝ ʥʠʟʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ 
ʢʦʤʧʦʥʝʥʪʘʤ ʘʥʪʠʤʠʢʨʦʙʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 
ʄɸʉʊʀʂɸʅ-ʇ (ʟʦʥʘ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦ-
ʩʪʘ ʦʪ 22 ʜʦ 35 ʤʤ), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 
ʩʪʘʥʜʘʨʪʥʳʤ ʣʘʙʦʨʘʪʦʨʥʳʤ ʰʪʘʤʤʦʤ 
(ʨʠʩʫʥʢʠ 3, 4). 
ɺ ʫʩʣʦʚʠʷʭ in vitro ʨʘʟʣʠʯʥʳʝ ʰʪʘʤ-

ʤʳ ʙʘʢʪʝʨʠʡ - ʚʦʟʙʫʜʠʪʝʣʝʡ ʤʘʩʪʠʪʘ, ʚʳ-
ʜʝʣʝʥʥʳʝ ʦʪ ʢʦʨʦʚ ʩ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʠ 
ʢʣʠʥʠʯʝʩʢʠ ʚʳʨʘʞʝʥʥʦʡ ʬʦʨʤʦʡ ʟʘʙʦʣʝ-
ʚʘʥʠʷ, ʧʦʢʘʟʳʚʘʶʪ ʘʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘ-
ʪʳ ʧʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʢʦʤʧʣʝʢʩʥʳʤ 
ʘʥʪʠʙʠʦʪʠʢʘʤ (ʨʠʩʫʥʦʢ 5). 
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ʊʘʙʣʠʮʘ 3 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ 
ʄɸʉʊʀɹʃʆʂ

È
 DC 49, ʄɸʉʊʀʂɸʅ-ʇ, ʄɸʉʊʀɻɸʈɼ ʧʨʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʤ  

ʤʘʩʪʠʪʝ ʢʦʨʦʚ (ʛʨʫʧʧʘ ˉ2) 

ˉ  ̄
ʢʦʨʦʚ 

ʐʪʘʤʤʳ ʙʘʢʪʝʨʠʡ 

ʄɸʉʊʀɹʃʆʂÈ 
(ʂʣʦʢʩʘʮʠʣʣʠʥ, 
ɸʤʦʢʩʠʮʠʣʣʠʥ) 

ʄɸʉʊʀʂɸʅ-ʇ 
(ʂʘʥʘʤʠʮʠʥ, ɹʝʥʟʠʣ-
ʧʝʥʠʮʠʣʣʠʥ) 

ʄɸʉʊʀɻɸʈɼ 
(ʃʝʚʦʬʣʦʢʩʘʮʠʥ, 
ʅʦʟʠʛʝʧʪʠʜ) 

ɿʦʥʘ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʙʘʢʪʝʨʠʡ, ʚ ʤʤ 

2855 
Streptococcus agalac-

tiae 
36 Ñ 0,3 33 Ñ 0,2 38 Ñ 0,3 

3543 
Streptococcus agalac-

tiae 
37 Ñ 0,2 34 Ñ 0,3 53 Ñ 0,2 

4624 
Streptococcus agalac-

tiae 
27 Ñ 0,1 25 Ñ 0,1 40 Ñ 0,2 

3110 
Streptococcus agalac-

tiae 
41 Ñ 0,4 39 Ñ 0,3 45 Ñ 0,3 

3995 Staphylococcus aureus 28 Ñ 0,1 25 Ñ 0,2 32 Ñ 0,3 

4893 Staphylococcus aureus 45 Ñ 0,3 40 Ñ 0,4 48 Ñ 0,2 

110 Staphylococcus aureus 43 Ñ 0,4 35 Ñ 0,3 50 Ñ 0,2 

3110 Staphylococcus aureus 30 Ñ 0,3 30 Ñ 0,2 38 Ñ 0,1 

3473 Staphylococcus aureus 40 Ñ 0,2 34 Ñ 0,1 50 Ñ 0,3 

110 
Bacillus spp. 

(ɓ-ʛʝʤʦʣʠʪʠʯʝʩʢʠʡ) 
30 Ñ 0,1 27 Ñ 0,2 35 Ñ 0,2 

1180 
Bacillus spp. 

(ɓ-ʛʝʤʦʣʠʪʠʯʝʩʢʠʡ) 
25 Ñ 0,1 23 Ñ 0,2 33 Ñ 0,1 

3947 
Bacillus spp. 

(ɓ-ʛʝʤʦʣʠʪʠʯʝʩʢʠʡ) 
43 Ñ 0,2 41 Ñ 0,1 47 Ñ 0,3 

4465 
Bacillus spp. 

(ɓ-ʛʝʤʦʣʠʪʠʯʝʩʢʠʡ) 
40 Ñ 0,2 40 Ñ 0,1 50 Ñ 0,1 

3332 
Bacillus spp. (ɓ-
ʛʝʤʦʣʠʪʠʯʝʩʢʠʡ) 

37 Ñ 0,2 34 Ñ 0,1 38 Ñ 0,2 

697 Corynebacterium spp. 32 Ñ 0,1 30 Ñ 0,2 54 Ñ 0,3 

3901 
ɻʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ 
ʧʘʣʦʯʢʦʚʠʜʥʳʝ ʙʘʢʪʝ-

ʨʠʠ 
10 Ñ 0,1 14 Ñ 0,3 45 Ñ 0,1 

3483 
ɻʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ 
ʜʠʧʣʦʢʦʢʢʠ 

17 Ñ 0,2 15 Ñ 0,1 55 Ñ 0,3 

ʩʪʘʥʜ. Staphylococcus aureus 47 Ñ 0,4 41 Ñ 0,2 50 Ñ 0,3 

ʩʪʘʥʜ. 
Pseudomonas aeru-

ginosa 
16 Ñ 0,2 16 Ñ 0,1 39 Ñ 0,2 

ʩʪʘʥʜ. Escherichia coli 11 Ñ 0,2 15 Ñ 0,1 43 Ñ 0,2 

ʇʨʠʤʝʯʘʥʠʝ: çʩʪʘʥʜ.è ï ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʘʥʪʠʙʠʦʪʠʢʦʚ ʢ ʩʪʘʥʜʘʨʪʥʳʤ ʣʘʙʦ-
ʨʘʪʦʨʥʳʤ ʰʪʘʤʤʘʤ ʙʘʢʪʝʨʠʡ Staphylococcus aureus, Pseudomonas aeruginosa, Esche-
richia coli. 
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ʈʠʩʫʥʦʢ 4 ï ɿʦʥʳ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ 
Staphylococcus aureus 

ʘʥʪʠʙʠʦʪʠʢʘʤʠ ʫ ʢʦʨʦʚ ʛʨʫʧʧʳ ˉ 2. 

ʈʠʩʫʥʦʢ 3 ï ɿʦʥʳ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ 
Staphylococcus aureus 

ʘʥʪʠʙʠʦʪʠʢʘʤʠ ʫ ʢʦʨʦʚ ʛʨʫʧʧʳ ˉ 1. 

ʈʠʩʫʥʦʢ 2 ï ɿʦʥʳ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ 
Streptococcus agalactiae 

ʘʥʪʠʙʠʦʪʠʢʘʤʠ ʫ ʢʦʨʦʚ ʛʨʫʧʧʳ ˉ 2. 

ʈʠʩʫʥʦʢ 1 ï ɿʦʥʳ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ 
Streptococcus agalactiae  

ʘʥʪʠʙʠʦʪʠʢʘʤʠ ʫ ʢʦʨʦʚ ʛʨʫʧʧʳ ˉ 1. 
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ʈʠʩʫʥʦʢ 5 ï ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ Bacillus spp. (ɓ-ʛʝʤʦʣʠʪʠʯʝʩʢʠʡ ʰʪʘʤʤ), 
ˉ 2530 (ʘ) ʠ Streptococcus agalactiae, ˉ 4643 (ʙ) ʢ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʧʨʝʧʘʨʘʪʘʤ:  
1 ï ʄɸʉʊʀɹʃʆʂÈ DC 49; 2 ï ʄɸʉʊʀʂɸʅ-ʇ; 3 ï ʄɸʉʊʀɻɸʈɼ. 

ʄʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʦ-
ʪʠʚ ʩʪʘʬʠʣʦʢʦʢʢʦʚ ʠ ʩʪʨʝʧʪʦʢʦʢʢʦʚ ʦʙʣʘ-
ʜʘʝʪ ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʧʨʝʧʘʨʘʪ ʄɸʉʊʀ-
ɻɸʈɼ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʛʨʘʤʧʦʣʦʞʠ-
ʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ ʢ ʢʦʤʧʣʝʢʩʥʦʤʫ ʘʥʪʠ-
ʙʠʦʪʠʢʫ ʄɸʉʊʀɹʃʆʂÈ DC 49 ʪʘʢʞʝ 
ʚʳʩʦʢʘʷ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʵʬʬʝʢʪʠʚʥʳʤ 
ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʝʧʘʨʘʪʦʚ ʧʝʥʠʮʠʣʣʠʥʦ-
ʚʦʛʦ ʨʷʜʘ ʥʘ ʧʝʧʪʠʜʦʛʣʠʢʘʥ, ʧʨʝʦʙʣʘʜʘʶ-
ʱʠʡ ʚ ʩʦʩʪʘʚʝ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʤʠʢʨʦ-
ʙʦʚ. 
ɺʓɺʆɼʓ / CONCLUSION 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʧʨʝʧʘʨʘʪ ʄɸ-
ʉʊʀɹʃʆʂÈ DC 49 ʩʫʩʧʝʥʟʠʷ (çɸɺɿ ʉ-
ʇè), ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʜʝʡ-
ʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʚʭʦʜʷʪ ʂʣʦʢʩʘʮʠʣʣʠʥ 
ʠ ɸʤʦʢʩʠʮʠʣʣʠʥ, ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʠʥ-
ʪʨʘʮʠʩʪʝʨʥʘʣʴʥʦʤ ʚʚʝʜʝʥʠʠ ʧʦ 5,4 ʛ ʚ 
ʢʘʞʜʫʶ ʯʝʪʚʝʨʪʴ ʚʳʤʝʥʠ ʢʦʨʦʚʘʤ ʚ ʩʫʭʦ-
ʩʪʦʡʥʳʡ ʧʝʨʠʦʜ ʦʙʣʘʜʘʝʪ ʚʳʨʘʞʝʥʥʳʤ 
ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʜʝʡʩʪʚʠʝʤ. ʄʘʢʩʠ-
ʤʘʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ 
ʘʥʪʠʙʠʦʪʠʢʘ ʄɸʉʊʀɹʃʆʂÈ DC 49 ʫʩʪʘ-
ʥʦʚʣʝʥʘ ʧʨʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʡ ʩʝʨʦʟʥʦ-
ʢʘʪʘʨʘʣʴʥʦʡ ʬʦʨʤʝ ʤʘʩʪʠʪʘ. 
ɼʘʥʥʳʝ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʣʝ-

ʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʄɸʉʊʀɹʃʆʂÈ 
DC 49 ʧʦʟʚʦʣʷʝʪ ʢʫʧʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ 
ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ 
ʙʘʢʪʝʨʠʡ, ʧʨʝʜʫʧʨʝʞʜʘʪʴ ʩʪʘʬʠʣʦʢʦʢʢʦ-
ʚʫʶ ʠ ʩʪʨʝʧʪʦʢʦʢʢʦʚʫʶ ʠʥʬʝʢʮʠʠ ʤʦʣʦʯ-
ʥʦʡ ʞʝʣʝʟʳ ï ʤʘʩʪʠʪ. 
ʇʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʠʟʫʯʝʥʠʠ (in 

vitro) ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʰʪʘʤʤʦʚ ʙʘʢʪʝ-
ʨʠʡ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʤʦʣʦʢʘ ʢʦʨʦʚ, ʢ ʣʝ-
ʢʘʨʩʪʚʝʥʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʄɸʉʊʀɹʃʆʂÈ 
DC 49, ʄɸʉʊʀʂɸʅ-ʇ ʠ ʄɸʉʊʀɻɸʈɼ 
ʚʳʷʩʥʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʠ.ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
ʧʦʟʚʦʣʷʶʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʪʠʙʠʦʪʠʢʘ ʄɸ-
ʉʊʀɹʃʆʂÈ DC 49 ʥʝ ʪʦʣʴʢʦ ʚ ʩʫʭʦʩʪʦʡ-
ʥʳʡ ʧʝʨʠʦʜ, ʥʦ ʠ ʜʣʷ ʢʫʧʠʨʦʚʘʥʠʷ ʙʘʢʪʝ-
ʨʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʫ 
ʢʦʨʦʚ ʧʨʠ ʦʩʪʨʦʤ ʪʝʯʝʥʠʠ ʤʘʩʪʠʪʘ ʥʘ 
ʧʨʦʪʷʞʝʥʠʠ ʣʘʢʪʘʮʠʠ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘ-
ʤʝʪʨʦʚ ʜʦʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʣʦʢʘ. 

 
SENSITIVITY OF BACTERIA TO 
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MASTITIS OF DRY COWS 
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ABSTRACT 
In the etiology of mastitis, pathogenic 

bacteria Staphylococcus aureus, Streptococ-
cus agalactiae, Streptococcus dysgalactiae, 
Corynebacterium bovis and a number of 
others are of paramount importance. Fre-
quent unjustified use of antibacterial drugs 
without prior determination of effectiveness 
against microorganisms in a particular farm 
led to the formation of resistant isolates. The 
aim of the research was to study the sensitiv-
ity of bacterial strains isolated from cows 
with mastitis to the antibacterial drugs 
MASTIBLOCKÈ DC 49, MASTICAN-P 
and MASTIGARD. The research was carried 
out in a large dairy complex in the Central 
district of the Russian Federation. The ex-
perimental groups included cows with clini-
cal signs (No. 1) and subclinical form (No. 
2) of mastitis with positive results of studies 

using the KENOTEST reagent. Antibiotic 
sensitivity of bacterial isolates isolated from 
milk was determined by the cylinder meth-
od. In cows with a subclinical and clinically 
pronounced form of mastitis, Staphylococcus 
aureus, Corynebacterium spp., Streptococ-
cus agalactiae, Bacillus spp. (ɓ-hemolytic 
isolates) were isolated during bacteriological 
examination. The maximum effectiveness of 
MASTIBLOCKÈ DC 49 has been estab-
lished in the subclinical serous-catarrhal 
form of mastitis, mainly against Gram-
positive bacteria. MASTIGARD has a wider 
range of antimicrobial effects, including on 
strains producing ɓ-lactamase and inhibiting 
the action of penicillin antibiotics. The re-
sults obtained allow us to recommend the 
use of the complex antibiotic 
MASTIBLOCKÈ DC 49 not only during the 
dry season, but also during lactation to stop 
bacterial infection of the breast in cows, 
while observing the appropriate technology 
of milking and milk processing. 
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ʈɽʌɽʈɸʊ 
ʆʙʦʩʥʦʚʘʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʭʝʣʘʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʤʠʢʨʦ-
ʵʣʝʤʝʥʪʦʚ ʚ ʩʦʩʪʘʚʝ ʧʨʝʧʘʨʘʪʦʚ ɹʠʦʬʝʨʨʦʥ ʠ ɹʠʦʮʠʥʢ ʥʘ ʩʦʩʪʘʚ 
ʥʝʟʘʤʝʥʠʤʳʭ ʢʠʩʣʦʪ ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ ʧʝʨʝʧʝʣʦʚ. ɺ ʦʧʳʪʝ ʙʳʣʠ 
ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʝʨʝʧʝʣʘ ʷʧʦʥʩʢʦʡ ʧʦʨʦʜʳ, ʷʠʯʥʦ-ʤʷʩʥʦʛʦ ʥʘʧʨʘʚ-
ʣʝʥʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 280 ʛʦʣʦʚ. ʅʘʠʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ ʥʝʟʘʤʝʥʠʤʳʭ 
ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ ʦʪʤʝʯʘʣʠ ʫ ʧʝʨʝʧʝʣʦʚ 37-ʩʫʪʦʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ. ʅʘʠʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ ʘʨʛʠʥʠʥʘ ʦʪʤʝʯʝʥ ʚ ʰʝʩʪʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ (ɹʠʦʮʠʥʢ 0,3 
ʤʣ/ʢʛ) ï 5,25Ñ0,27% (ʨÒ0,01), ʯʪʦ ʥʘ 0,92% ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʅʘʠʙʦʣʴ-
ʰʠʡ ʫʨʦʚʝʥʴ ʚʘʣʠʥʘ ʦʪʤʝʯʝʥ ʚ ʛʨʫʧʧʝ, ʚ ʨʘʮʠʦʥ ʢʦʪʦʨʳʭ ʚʢʣʶʯʠʣʠ ɹʠʦʬʝʨʨʦʥ ʚ ʜʦʟʝ 
0,2 ʤʣ/ʢʛ, ʦʥ ʩʦʩʪʘʚʠʣ 3,30Ñ0,19% (ʨÒ0,01), ʯʪʦ ʥʘ 0,79% ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-
ʧʝ. ʋʨʦʚʝʥʴ ʛʠʩʪʠʜʠʥʘ ʧʨʝʚʳʰʘʣ ʢʦʥʪʨʦʣʴʥʫʶ ʥʘ 0,25-0,40% (ʨÒ0,05). ʅʘʠʙʦʣʴʰʠʡ ʫʨʦ-
ʚʝʥʴ ʩʨʝʜʠ ʚʩʝʭ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ ʧʝʨʝʧʝʣʦʚ ʠʤʝʶʪ ʣʝʡʮʠʥ ʠ ʠʟʦʣʝʡʮʠʥ. ɺ 
ʤʷʩʥʦʤ ʩʳʨʴʝ ʧʝʨʝʧʝʣʦʚ 37-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʨʝʜʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʧʦʣʫʯʘʚʰʠʭ ɹʠʦ-
ʬʝʨʨʦʥ, ʥʘʠʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ ʣʝʡʮʠʥʘ ʠ ʠʟʦʣʝʡʮʠʥʘ ʦʪʤʝʯʘʣʠ ʧʨʠ ʜʦʟʝ 0,2 ʤʣ/ʢʛ ï 
13,17Ñ0,49% (ʨÒ0,001), ʯʪʦ ʥʘ 3,86% ʙʦʣʴʰʝ ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ. ʉʨʝʜʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ, 
ʧʦʣʫʯʘʚʰʠʭ ɹʠʦʮʠʥʢ, ʥʘʠʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ ʣʝʡʮʠʥʘ ʠ ʠʟʦʣʝʡʮʠʥʘ ʦʪʤʝʯʘʣʠ ʧʨʠ ʜʦʟʝ 0,2 
ʤʣ/ʢʛ ï 12,45Ñ0,54% (ʨÒ0,01), ʯʪʦ ʥʘ 3,14% ʙʦʣʴʰʝ ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ. ʉʦʜʝʨʞʘʥʠʝ ʤʝ-
ʪʠʦʥʠʥʘ ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ 37-ʜʥʝʚʥʳʭ ʧʝʨʝʧʝʣʦʚ, ʚ ʨʘʮʠʦʥʝ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ɹʠʦ-
ʬʝʨʨʦʥ ʚ ʜʦʟʘʭ 0,1, 0,2 ʠ 0,3 ʤʣ/ʢʛ, ʩʦʩʪʘʚʠʣʦ 1,57Ñ0,10, 1,75Ñ0,11 ʠ1,74Ñ0,11% ʧʨʠ 
ʨÒ0,01, ʯʪʦ ʥʘ 0,28, 0,46 ʠ 0,45% ʚʳʰʝ ʢʦʥʪʨʦʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʛʨʫʧʧʘʭ ʧʝʨʝʧʝʣʦʚ, 
ʧʦʣʫʯʘʚʰʠʭ ʧʨʝʧʘʨʘʪ ɹʠʦʮʠʥʢ ʚ ʜʦʟʘʭ 0,1, 0,2 ʠ 0,3 ʤʣ/ʢʛ, ʫʨʦʚʝʥʴ ʤʝʪʠʦʥʠʥʘ ʩʦʩʪʘʚʠʣ 
1,47Ñ0,07, 1,70Ñ0,11 (ʨÒ0,01) ʠ 1,69Ñ0,12 (ʨÒ0,05), ʯʪʦ ʥʘ 0,18, 0,41 ʠ 0,40% ʚʳʰʝ ʢʦʥ-
ʪʨʦʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʛʨʫʧʧʘʭ ʩ ʚʢʣʶʯʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ ɹʠʦʬʝʨʨʦʥ ʚ ʜʦʟʘʭ 0,1, 02 ʠ 
0,3 ʤʣ/ʢʛ ʫʨʦʚʝʥʴ ʪʨʠʧʪʦʬʘʥʘ ʙʳʣ ʚʳʰʝ ʥʘ 0,21, 0,67 (ʨÒ0,05) ʠ 0,65% (ʨÒ0,01) ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ. ɺ ʛʨʫʧʧʘʭ ʩ ʚʢʣʶʯʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ ɹʠʦʮʠʥʢ ʚ ʜʦʟʘʭ 0,1, 02 ʠ 0,3 ʤʣ/ʢʛ ʫʨʦʚʝʥʴ 
ʪʨʠʧʪʦʬʘʥʘ ʙʳʣ ʚʳʰʝ ʥʘ 0,16, 0,66 (ʨÒ0,05) ʠ 0,64% (ʨÒ0,01) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʠʙʦʣʴ-
ʰʠʡ ʫʨʦʚʝʥʴ ʬʝʥʠʣʘʣʘʥʠʥʘ ʦʪʤʝʯʝʥ ʚʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ (ɹʠʦʬʝʨʨʦʥ 0,2 ʤʣ/ʢʛ) ï 
3,87Ñ0,25% (ʨÒ0,01), ʯʪʦ ʥʘ 1,13% ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ.  
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ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ɺ ʈʦʩʩʠʠ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʩʯʠʪʘʝʪ-

ʩʷ ʦʩʥʦʚʥʳʤ ʚʠʜʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʘʚ-
ʣʝʥʥʦʝ ʥʘ ʚʳʨʘʱʠʚʘʥʠʝ, ʧʝʨʝʨʘʙʦʪʢʫ ʠ 
ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʦʪ-
ʜʘʣʝʥʥʳʭ ʨʘʡʦʥʘʭ ʩ ʩʫʨʦʚʳʤʠ ʢʣʠʤʘʪʠ-
ʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʨʘʡ-
ʦʥʦʚ ̫ʚʣ̫ʝʪʩ̫ ʉʠʙʠʨʩʢʠʡ ʨʝʛʠʦʥ, ʢʦʪʦ-
ʨʳʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥ ʪʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʯʪʦ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ 
ʧʨʠʨʦʜʥʳʝ ʬʘʢʪʦʨʳ ʦʛʨʘʥʠʯʠʚʘʶʪ ʧʨʦʠʟ-
ʚʦʜʩʪʚʦ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʥʦ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʧʦ-
ʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʦʪʨʘʩʣʝʡ ʞʠʚʦʪʥʦ-
ʚʦʜʩʪʚʘ [1]. 
ʉʪʘʙʠʣʴʥʳʤʠ ʪʝʤʧʘʤʠ ʨʘʟʚʠʚʘʝʪʩʷ ʚ 

ʉʠʙʠʨʠ ʦʪʨʘʩʣʴ ʧʪʠʮʝʚʦʜʩʪʚʘ. ɺ 2018 ʛ. ʚ 
ʉʠʙʠʨʠ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ 541,8 ʪʳʩ. ʪ 
ʤʷʩʘ ʧʪʠʮʳ ʧʨʦʪʠʚ 531,8 ʪʳʩ. ʪ ʚ 2017 ʛ. 
ʆʜʥʘʢʦ ʪʝʤʧʳ ʨʦʩʪʘ ʤʷʩʥʦʛʦ ʧʪʠʮʝʚʦʜ-
ʩʪʚʘ ʚ ʩʨʝʜʥʝʤ ʧʦ ʈʦʩʩʠʠ ʦʢʘʟʘʣʠʩʴ ʚʳ-
ʰʝ. ɺ 2018 ʛ. ʚ ʉʠʙʠʨʠ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ 
7823,1 ʤʣʥ. ʰʪ. ʷʠʮ, ʵʪʦ ʥʘ 115,6 ʤʣʥ. ʰʪ. 
ʤʝʥʴʰʝ ʫʨʦʚʥʷ 2017 ʛ. ʃ.ʋ. ɺʦʡʮʝʭʦʚʩʢʘʷ 
ʩ ʩʦʘʚʪ. (2022 ʛ.) ʦʪʤʝʪʠʣʠ, ʯʪʦ ʤʷʩʥʦʝ 
ʩʳʨʴʝ ʠʥʜʝʝʢ ʠ ʧʝʨʝʧʝʣʦʚ ʩʙʘʣʘʥʩʠʨʦʚʘ-
ʥʦ ʧʦ ʘʤʠʥʦʢʠʩʣʦʪʥʦʤʫ ʠ ʞʠʨʥʦʢʠʩʣʦʪ-
ʥʦʤʫ ʩʦʩʪʘʚʫ, ʙʦʛʘʪʦ ʧʦʣʥʦʮʝʥʥʳʤ ʠ ʣʝʛ-
ʢʦʜʦʩʪʫʧʥʳʤ ʙʝʣʢʦʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ ʩʦʩʪʘʚʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 
ʧʨʦʜʫʢʪʦʚ [2]. 
ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʝʨʝʧʝʣʦʚ ʷʚʣʷʝʪʩʷ 

ʧʦʧʫʣʷʨʥʦʡ ʦʪʨʘʩʣʴʶ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ, 
ʦʥʦ ʚʥʦʩʠʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʤʷʩʦ ʧʪʠʮʳ [3, 
4]. ʇʝʨʝʧʝʣ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʧʨʝʠʤʫʱʝ-
ʩʪʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʠʭ ʚʠʜʦʚ ʧʪʠʮʳ, ʘ 
ʠʤʝʥʥʦ: ʙʳʩʪʨʳʡ ʨʦʩʪ, ʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦ-
ʜʠʪʝʣʴʥʦʩʪʴ, ʨʘʥʥʝʝ ʥʘʯʘʣʦ ʢʣʘʜʢʠ, ʚʳʩʦ-
ʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʤʥʦʞʝʥʠʷ, ʥʠʟʢʦʝ ʧʦ-
ʪʨʝʙʣʝʥʠʝ ʢʦʨʤʘ, ʥʠʟʢʠʝ ʠʥʚʝʩʪʠʮʠʠ, ʠ 
ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ [5, 6]. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʧʪʠʮʳ 
ʧʨʝʜʣʘʛʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʠʦʣʦ-
ʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ (ʧʨʦʙʠʦʪʠʢʦʚ, 
ʧʨʝʙʠʦʪʠʢʦʚ, ʩʠʥʙʠʦʪʠʢʦʚ, ʬʠʪʦʙʠʦʪʠ-
ʢʦʚ, ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʠ ʜʨ.) [7, 8, 9, 10, 11, 
12]. ɸʤʠʥʦʢʠʩʣʦʪʳ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʚ 
ʙʝʣʢʘʭ ʤʷʩʘ ʧʪʠʮʳ ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ ʙʠʦʣʦ-
ʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ. ʉʦʜʝʨʞʘʥʠʝ ʥʝʟʘʤʝ-
ʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʟʘʚʠʩʠʪ ʦʪ ʥʘʣʠʯʠʷ 

ʠʭ ʚ ʨʘʮʠʦʥʝ ʧʪʠʮʳ, ʪʘʢ ʢʘʢ ʦʨʛʘʥʠʟʤ 
ʧʪʠʮʳ ʥʝ ʩʧʦʩʦʙʝʥ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʵʪʠ 
ʵʣʝʤʝʥʪʳ. ʂʦʣʠʯʝʩʪʚʦ ʠ ʩʦʦʪʥʦʰʝʥʠʝ 
ʘʤʠʥʦʢʠʩʣʦʪ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦ-
ʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʢʘʯʝʩʪʚʦ ʙʝʣʢʘ. ɼʣʷ 
ʩʠʥʪʝʟʘ ʙʝʣʢʘ ʚʩʝ ʘʤʠʥʦʢʠʩʣʦʪʳ ʜʦʣʞʥʳ 
ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʥʝʦʙʭʦ-
ʜʠʤʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʠ ʧʨʘʚʠʣʴʥʳʭ ʧʨʦ-
ʧʦʨʮʠʷʭ. ɼʝʬʠʮʠʪ ʣʶʙʦʡ ʠʟ ʥʝʟʘʤʝʥʠ-
ʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʦʛʨʘʥʠʯʠʚʘʝʪ ʩʠʥʪʝʟ 
ʙʝʣʢʘ [13, 14]. ʅʝʟʘʤʝʥʠʤʳʝ ʘʤʠʥʦʢʠʩʣʦ-
ʪʳ, ʪʘʢʠʝ ʢʘʢ: ʣʠʟʠʥ, ʣʝʡʮʠʥ, ʠʟʦʣʝʡʮʠʥ, 
ʚʘʣʠʥ, ʤʝʪʠʦʥʠʥ, ʪʨʠʧʪʦʬʘʥ ʠ ʜʨ. ʫʯʘʩʪ-
ʚʫʶʪ ʚ ʩʠʥʪʝʟʝ ʪʢʘʥʝʚʳʭ ʙʝʣʢʦʚ ʠ ʚʳʧʦʣ-
ʥʷʶʪ ʨʷʜ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʚ ʦʨʛʘ-
ʥʠʟʤʝ ʯʝʣʦʚʝʢʘ, ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ. ʕʪʠʤ 
ʦʙʲʷʩʥʷʝʪʩʷ ʠʭ ʚʳʩʦʢʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ 
ʟʥʘʯʠʤʦʩʪʴ. ʇʦʣʥʦʮʝʥʥʦʩʪʴ ʤʳʰʝʯʥʳʭ 
ʙʝʣʢʦʚ ʚ ʤʷʩʝ ʧʪʠʮʳ ï ʙʝʣʢʦʚʦ-
ʢʘʯʝʩʪʚʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ (ɹʂʇ) ʥʘ ʧʨʘʢ-
ʪʠʢʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ ʪʘʢʠʭ 
ʘʤʠʥʦʢʠʩʣʦʪ, ʢʘʢ ʪʨʠʧʪʦʬʘʥ (ʠʟ ʛʨʫʧʧʳ 
ʥʝʟʘʤʝʥʠʤʳʭ) ʠ ʦʢʩʠʧʨʦʣʠʥ (ʠʟ ʛʨʫʧʧʳ 
ʟʘʤʝʥʠʤʳʭ) [15]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘ-
ʝʪ ʠʥʪʝʨʝʩ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʦʜʫʢʪʠʚ-
ʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʧʝʨʝʧʝʣʦʚ 
ʭʝʣʘʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʙʠʦʵʣʝʤʝʥʪʦʚ. ʎʝʣʴ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʧʨʝʧʘʨʘ-
ʪʦʚ ɹʠʦʬʝʨʨʦʥ ʠ ɹʠʦʮʠʥʢ ʥʘ ʩʦʩʪʘʚ ʥʝʟʘ-
ʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ 
ʧʝʨʝʧʝʣʦʚ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS  
ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ 2020-2024 ʛʛ. ʥʘ 

ʢʘʬʝʜʨʝ ʘʥʘʪʦʤʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ ʠʥʩʪʠʪʫ-
ʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʙʠʦʪʝʭʥʦʣʦ-
ʛʠʠ ʌɻɹʆʋ ɺʆ çʅʦʚʦʩʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè. ʆʪ-
ʜʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʝ 
ʉʌʅʎɸ ʈɸʅ. ɺ ʦʧʳʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʝ-
ʨʝʧʝʣʦʚ ʷʧʦʥʩʢʦʡ ʧʦʨʦʜʳ, ʷʠʯʥʦ-ʤʷʩʥʦʛʦ 
ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 280 ʛʦʣʦʚ. ɹʳ-
ʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ 7 ʛʨʫʧʧ ʧʦ 40 ʧʝʨʝʧʝʣʦʚ 
ʚ ʢʘʞʜʦʡ, ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʝʨʝʧʝʣʦʚ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʢʦʨʤʠʣʠ ʦʩʥʦʚʥʳʤ 
ʨʘʮʠʦʥʦʤ (ʆʈ), ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʩʦʪʨʫʜʥʠ-
ʢʘʤʠ ʉʌʅʎɸ ʈɸʅ, ʚʢʣʶʯʘʶʱʠʤ ʟʝʨʥʦ-
ʚʳʝ ʠ ʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ. ɺ 1-ʡ, 2-ʡ ʠ 3-ʡ 
ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ 
ʜʦʙʘʚʣʷʣʠ ʧʨʝʧʘʨʘʪ ɹʠʦʬʝʨʨʦʥ ʚ ʜʦʟʘʭ 
0,1, 0,2 ʠ 0,3 ʤʣ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ 1 ʨʘʟ ʚ ʩʫʪ-
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ʢʠ ʚ ʪʝʯʝʥʠʝ 21 ʜʥʷ, ʧʦʚʪʦʨʥʳʡ ʢʫʨʩ ʯʝ-
ʨʝʟ 45 ʜʥʝʡ. ɺ 4-ʡ, 5-ʡ ʠ 6-ʡ ʦʧʳʪʥʳʭ 
ʛʨʫʧʧʘʭ ʢ ʦʩʥʦʚʥʦʤʫ ʨʘʮʠʦʥʫ ʜʦʙʘʚʣʷʣʠ 
ʧʨʝʧʘʨʘʪ ɹʠʦʮʠʥʢ ʚ ʜʦʟʘʭ 0,1, 0,2 ʠ 0,3 
ʤʣ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ 1 ʨʘʟ ʚ ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʝ 
21 ʜʥʷ, ʧʦʚʪʦʨʥʳʡ ʢʫʨʩ ʯʝʨʝʟ 45 ʜʥʝʡ. 
ɺʳʚʝʜʝʥʠʝ ʞʠʚʦʪʥʳʭ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ 
ʧʨʦʚʝʣʠ ʚ 37-ʩʫʪʦʯʥʦʤ ʠ 98-ʩʫʪʦʯʥʦʤ 
ʚʦʟʨʘʩʪʝ [14]. ʇʨʝʧʘʨʘʪʳ ɹʠʦʬʝʨʨʦʥ ʠ 
ɹʠʦʮʠʥʢ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʦʜʥʳʡ 
ʨʘʩʪʚʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 
(ʥʝ ʤʝʥʝʝ 5%), ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʠʪ 
ʦʨʛʘʥʠʯʝʩʢʦʝ ʞʝʣʝʟʦ ʠ ʦʨʛʘʥʠʯʝʩʢʠʡ 
ʮʠʥʢ ʚ ʬʦʨʤʝ ʭʝʣʘʪʦʚ ʠ ʢʘʨʙʦʢʩʠʣʘʪʦʚ 
(1000 ʤʛ/ʣ), ʷʚʣʷʶʱʠʝʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ 
ʙʠʦʩʦʚʤʝʩʪʠʤʳʤ ʩʪʠʤʫʣʷʪʦʨʦʤ ʛʝʤʦʧʦ-
ʵʟʘ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ 
ʤʷʩʥʦʛʦ ʩʳʨʴʷ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 
ʙʠʦʭʠʤʠʠ ʉʌʅʎɸ ʈɸʅ. ɼʣʷ ʦʧʨʝʜʝʣʝ-
ʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʠʩʧʦʣʴʟʦʚʘ-
ʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʦʩʥʦʚʘʥ-
ʥʳʡ ʥʘ ʢʠʩʣʦʪʥʦʤ ʛʠʜʨʦʣʠʟʝ ʙʝʣʢʘ ʜʦ ʝʛʦ 
ʧʦʣʥʦʛʦ ʨʘʩʧʘʜʘ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ ʘʤʠʥʦ-
ʢʠʩʣʦʪʳ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʭʨʦʤʘʪʦʛʨʘʬʠ-
ʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ ʩʤʝʩʠ ʥʘ ʘʚʪʦʤʘʪʠʯʝ-
ʩʢʦʤ ʞʠʜʢʦʩʪʥʦʤ ʘʤʠʥʦʢʠʩʣʦʪʥʦʤ ʘʥʘʣʠ-
ʟʘʪʦʨʝ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʩʦʩʪʘʚʘ ʠ ʦʧʨʝʜʝʣʝ-
ʥʠʷ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʘʤʠ-
ʥʦʢʠʩʣʦʪ (ʄ 04-87-2016). ʉʪʘʪʠʩʪʠʯʝ-
ʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦ-
ʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʥʳʭ ʧʘʢʝ-
ʪʦʚ Excel MS Office-2016 ʠ Past 4.03 
(SPSS 22.0). ʇʦʣʫʯʝʥʥʳʝ ʚʳʙʦʨʢʠ ʧʨʦʚʝ-
ʨʷʣʠ ʥʘ ʥʦʨʤʘʣʴʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩ 
ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ ʐʘʧʠʨʦ-ʋʠʣʢʘ. ɺ 
ʩʣʫʯʘʝ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠ-
ʟʥʘʢʘ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʷʣʠ ʚ ʚʠʜʝ ʄÑSd 
(ʛʜʝ ʄ ð ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, Sd ð ʩʪʘʥ-
ʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ); ʩʨʘʚʥʝʥʠʷ ʧʨʦʠʟʚʦ-
ʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ t-ʢʨʠʪʝʨʠʷ ʉʪʴʶ-
ʜʝʥʪʘ ʜʣʷ ʥʝʧʘʨʥʳʭ ʚʳʙʦʨʦʢ. ɺ ʩʣʫʯʘʝ 
ʥʝʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʙʦʨʢʠ 
ʠʩʧʦʣʴʟʦʚʘʣʠ U-ʢʨʠʪʝʨʠʡ ʄʘʥʥʘïʋʠʪʥʠ 
ʩ ʧʦʧʨʘʚʢʦʡ ɹʦʥʬʝʨʨʦʥʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ 
ʟʥʘʯʠʤʳʤʠ ʩʯʠʪʘʣʠ ʨʘʟʣʠʯʠʷ ʧʨʠ pÒ0,05 
(ɸ.ʅ. ʅʘʨʢʝʚʠʯ ʩ ʩʦʘʚʪ., 2020). 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʙʝʣʦʢ ʤʳʰʝʯʥʦʡ 

ʪʢʘʥʠ ʧʝʨʝʧʝʣʦʚ ʠʩʧʳʪʫʝʤʳʭ ʛʨʫʧʧ ʩʦ-
ʜʝʨʞʘʣ ʚʩʝ ʥʝʟʘʤʝʥʠʤʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ, 
ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʤʷʩʦ ʧʝʨʝʧʝʣʦʚ ʢʘʢ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʧʦʣʥʦʮʝʥʥʳʡ ʧʨʦʜʫʢʪ. 
ʅʘʰʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝ-

ʥʦ, ʯʪʦ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪ ʚ 
ʤʳʰʮʘʭ ʧʝʨʝʧʝʣʦʚ ʚʣʠʷʶʪ ʨʘʟʣʠʯʥʳʝ 
ʜʦʟʳ ʩʢʘʨʤʣʠʚʘʥʠʷ ʭʝʣʘʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 
ʞʝʣʝʟʘ ʠ ʮʠʥʢʘ (ʪʘʙʣ. 1). ʆʪʤʝʯʝʥʦ, ʯʪʦ 
ʧʝʨʝʧʝʣʘ, ʚ ʨʘʮʠʦʥʘʭ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪ-
ʩʪʚʦʚʘʣʠ ʧʨʝʧʘʨʘʪʳ ɹʠʦʬʝʨʨʦʥ ʠ ɹʠʦ-
ʮʠʥʢ, ʠʤʝʣʠ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 
ʘʨʛʠʥʠʥʘ ʚ ʤʷʩʝ ʚ 37 ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ. 
ʅʘʠʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ ʘʨʛʠʥʠʥʘ ʦʪʤʝʯʝʥ ʚ 
ʰʝʩʪʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ (ɹʠʦʮʠʥʢ 0,3 ʤʣ/
ʢʛ) ï 5,25Ñ0,27% (ʨÒ0,01), ʯʪʦ ʥʘ 0,92% 
ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. 
ʅʘʠʤʝʥʴʰʠʡ ʫʨʦʚʝʥʴ ʘʨʛʠʥʠʥʘ ʚ ʤʷʩʝ 
ʧʝʨʝʧʝʣʦʚ ʩʨʝʜʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʦʪʤʝʯʝʥ 
ʚ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ (ɹʠʦʬʝʨʨʦʥ 0,1 
ʤʣ/ʢʛ) ï 4,35Ñ0,27%, ʯʪʦ ʥʘ 0,02% ʚʳʰʝ, 
ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (ʨʠʩ. 1). ɺ ʚʦʟ-
ʨʘʩʪʝ 98 ʜʥʝʡ ʫʨʦʚʝʥʴ ʘʨʛʠʥʠʥʘ ʚ ʤʷʩʝ 
ʧʝʨʝʧʝʣʦʚ ʧʦʥʠʞʘʝʪʩʷ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 
ʪʝʤ, ʯʪʦ ʩ ʚʦʟʨʘʩʪʦʤ ʫʪʨʘʯʠʚʘʝʪʩʷ ʩʧʦʩʦʙ-
ʥʦʩʪʴ ʢ ʩʠʥʪʝʟʫ ʝʛʦ ʦʨʛʘʥʠʟʤʦʤ, ʥʦ ʧʨʠ 
ʵʪʦʤ ʫʨʦʚʝʥʴ ʝʛʦ ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʠʤ ʚ 
ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥ-
ʪʨʦʣʴʥʦʡ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʫʨʦʚʝʥʴ 
ʘʨʛʠʥʠʥʘ ʩʦʩʪʘʚʠʣ 3,77Ñ0,13%. ʅʘʠʙʦʣʴ-
ʰʠʡ ʫʨʦʚʝʥʴ ʘʨʛʠʥʠʥʘ ʦʪʤʝʯʝʥ ʚ ʛʨʫʧʧʘʭ, 
ʚ ʨʘʮʠʦʥ ʢʦʪʦʨʳʭ ʚʢʣʶʯʠʣʠ ɹʠʦʮʠʥʢ ʚ 
ʜʦʟʘʭ 0,2 ʠ 0,3 ʤʣ/ʢʛ, ʦʥ ʩʦʩʪʘʚʠʣ 
4,55Ñ0,33 ʠ 4,56Ñ0,24% (ʨÒ0,01), ʯʪʦ ʥʘ 
0,78 ʠ 0,79% ʚʳʰʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʝʤ ʚ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʅʘʠʤʝʥʴʰʠʡ ʫʨʦ-
ʚʝʥʴ ʘʨʛʠʥʠʥʘ ʚ ʤʷʩʝ ʧʝʨʝʧʝʣʦʚ ʩʨʝʜʠ 
ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʦʪʤʝʯʝʥ ʚ ʧʝʨʚʦʡ ʦʧʳʪ-
ʥʦʡ ʛʨʫʧʧʝ (ɹʠʦʬʝʨʨʦʥ 0,1 ʤʣ/ʢʛ) ï
3,78Ñ0,24%, ʯʪʦ ʥʘ 0,01% ʚʳʰʝ, ʯʝʤ ʚ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ɸʨʛʠʥʠʥ ʦʢʘʟʳʚʘʝʪ 
ʙʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʫʜʠʩʪʳʡ ʵʥ-
ʜʦʪʝʣʠʡ, ʧʨʦʬʠʣʘʢʪʠʨʫʷ ʩʦʩʫʜʠʩʪʳʝ ʟʘ-
ʙʦʣʝʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʥʩʠʚʥʳʡ 
ʩʠʥʪʝʟ ʙʝʣʢʦʚ (ʧʨʠ ʥʘʣʠʯʠʠ ʜʨʫʛʠʭ ʘʤʠ-
ʥʦʢʠʩʣʦʪ), ʠʤʝʶʱʠʡ ʤʝʩʪʦ ʚʦ ʚʨʝʤʷ ʨʦ-
ʩʪʘ ʤʦʣʦʜʦʛʦ ʦʨʛʘʥʠʟʤʘ. 
ʉʦʜʝʨʞʘʥʠʝ ʚʘʣʠʥʘ ʚ ʙʝʣʢʝ ʧʝʨʝʧʝʣʦʚ 

37-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-
ʧʳ ʩʦʩʪʘʚʠʣʦ 2,88Ñ0,22%. ʋ ʧʝʨʝʧʝʣʦʚ 
ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʥʘʭʦʜʠ-
ʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 3,27-3,79%. ɺ 98-ʜʥʝʚʥʦʤ 
ʚʦʟʨʘʩʪʝ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 
ʚʘʣʠʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 37-ʜʥʝʚʥʳʤ ʚʦʟ-
ʨʘʩʪʦʤ, ʯʪʦ ʟʘʢʦʥʦʤʝʨʥʦ.   



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 4, 2024 ʛ. 
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ʈʠʩʫʥʦʢ 1 ï ʉʦʜʝʨʞʘʥʠʝ ʘʨʛʠʥʠʥʘ ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ ʧʝʨʝʧʝʣʦʚΦ 

ʈʠʩʫʥʦʢ 2 ï ʉʦʜʝʨʞʘʥʠʝ ʚʘʣʠʥʘ ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ ʧʝʨʝʧʝʣʦʚ.  

ʈʠʩʫʥʦʢ 3 ï ʉʦʜʝʨʞʘʥʠʝ ʛʠʩʪʠʜʠʥʘ ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ ʧʝʨʝʧʝʣʦʚ.  
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ʅʦ ʩʦʭʨʘʥʷʝʪʩʷ ʨʘʟʥʠʮʘ ʧʦ ʥʘʢʦʧʣʝ-
ʥʠʶ ʝʛʦ ʫ ʧʝʨʝʧʝʣʦʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʠ 
ʢʦʥʪʨʦʣʴʥʦʡ. ʅʘʠʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ ʚʘʣʠ-
ʥʘ ʦʪʤʝʯʝʥ ʚ ʛʨʫʧʧʝ, ʚ ʨʘʮʠʦʥ ʢʦʪʦʨʳʭ 
ʚʢʣʶʯʠʣʠ ɹʠʦʬʝʨʨʦʥ ʚ ʜʦʟʝ 0,2 ʤʣ/ʢʛ, ʦʥ 
ʩʦʩʪʘʚʠʣ 3,30Ñ0,19% (ʨÒ0,01), ʯʪʦ ʥʘ 
0,79% ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. 
ʅʘʠʤʝʥʴʰʠʡ ʫʨʦʚʝʥʴ ʚʘʣʠʥʘ ʚ ʤʷʩʝ ʧʝʨʝ-
ʧʝʣʦʚ ʩʨʝʜʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʦʪʤʝʯʝʥ ʚ 
ʯʝʪʚʝʨʪʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ (ɹʠʦʮʠʥʢ 0,1 
ʤʣ/ʢʛ) ï 2,86Ñ0,20%, ʯʪʦ ʥʘ 0,35% ʚʳʰʝ, 
ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ.  ʋʨʦʚʝʥʴ ʛʠ-
ʩʪʠʜʠʥʘ ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ ʧʝʨʝʧʝʣʦʚ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 37-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ 
ʩʦʩʪʘʚʠʣ 1,43Ñ0,11%. ʋ ʧʝʨʝʧʝʣʦʚ ʦʧʳʪ-
ʥʳʭ ʛʨʫʧʧ, ʚ ʨʘʮʠʦʥ ʢʦʪʦʨʳʭ ʙʳʣ ʚʢʣʶ-
ʯʝʥ ʧʨʝʧʘʨʘʪ ɹʠʦʬʝʨʨʦʥ, ʫʨʦʚʝʥʴ ʛʠʩʪʠ-
ʜʠʥʘ ʧʨʝʚʳʰʘʣ ʢʦʥʪʨʦʣʴʥʫʶ ʥʘ 0,25-
0,40% (ʨÒ0,05). ʋ ʧʝʨʝʧʝʣʦʚ ʦʧʳʪʥʳʭ 
ʛʨʫʧʧ, ʚ ʨʘʮʠʦʥ ʢʦʪʦʨʳʭ ʙʳʣ ʚʢʣʶʯʝʥ 
ʧʨʝʧʘʨʘʪ ɹʠʦʮʠʥʢ, ʫʨʦʚʝʥʴ ʛʠʩʪʠʜʠʥʘ 
ʧʨʝʚʳʰʘʣ ʢʦʥʪʨʦʣʴʥʫʶ ʥʘ 0,23-0,35% 
(ʨÒ0,05) (ʨʠʩ. 3). ʋʨʦʚʝʥʴ ʛʠʩʪʠʜʠʥʘ ʚ 
ʤʷʩʥʦʤ ʩʳʨʴʝ ʧʝʨʝʧʝʣʦʚ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʳ 98-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʦʩʪʘʚʠʣ 
1,25Ñ0,09%.  ʋ ʧʝʨʝʧʝʣʦʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 
ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ ʫʨʦʚʥʷ ʜʘʥʥʦʡ 
ʘʤʠʥʦʢʠʩʣʦʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 
ʅʘʠʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ ʛʠʩʪʠʜʠʥʘ ʦʪʤʝʯʝʥ 
ʚ ʛʨʫʧʧʝ, ʚ ʨʘʮʠʦʥ ʢʦʪʦʨʳʭ ʚʢʣʶʯʠʣʠ 
ɹʠʦʬʝʨʨʦʥ ʚ ʜʦʟʝ 0,2 ʤʣ/ʢʛ, ʦʥ ʩʦʩʪʘʚʠʣ 
1,60Ñ0,09% (ʨÒ0,05), ʯʪʦ ʥʘ 0,35% ʚʳʰʝ, 
ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʅʘʠʤʝʥʴʰʠʡ 
ʫʨʦʚʝʥʴ ʛʠʩʪʠʜʠʥʘ ʚ ʤʷʩʝ ʧʝʨʝʧʝʣʦʚ ʩʨʝ-
ʜʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʦʪʤʝʯʝʥ ʚ ʯʝʪʚʝʨʪʦʡ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ (ɹʠʦʮʠʥʢ 0,1 ʤʣ/ʢʛ) ï 
1,44Ñ0,12%, ʯʪʦ ʥʘ 0,19% ʚʳʰʝ, ʯʝʤ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʅʘʠʙʦʣʴʰʠʡ ʫʨʦ-
ʚʝʥʴ ʩʨʝʜʠ ʚʩʝʭ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʤʷʩʥʦʤ 
ʩʳʨʴʝ ʧʝʨʝʧʝʣʦʚ ʠʤʝʶʪ ʣʝʡʮʠʥ + ʠʟʦʣʝʡ-
ʮʠʥ. ʆʥʠ ʠʛʨʘʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ 
ʩʠʥʪʝʟʝ ʤʥʦʛʠʭ ʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ 
ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʥʝʦʙ-
ʭʦʜʠʤʳʭ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴ-
ʥʦʩʪʠ ʦʨʛʘʥʠʟʤʦʚ. ɺʢʣʶʯʝʥʠʝ ʚ ʨʘʮʠʦʥ 
ʧʝʨʝʧʝʣʦʚ ʭʝʣʘʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʞʝʣʝʟʘ ʠ 
ʮʠʥʢʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚ-
ʥʷ ʜʘʥʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʤʷʩʝ (ʨʠʩ. 4). ɺ 
ʤʷʩʥʦʤ ʩʳʨʴʝ ʧʝʨʝʧʝʣʦʚ 37-ʜʥʝʚʥʦʛʦ 
ʚʦʟʨʘʩʪʘ ʩʨʝʜʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʧʦʣʫʯʘʚ-
ʰʠʭ ɹʠʦʬʝʨʨʦʥ, ʥʘʠʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ 
ʦʪʤʝʯʘʣʠ ʧʨʠ ʜʦʟʝ 0,2 ʤʣ/ʢʛ ï 
13,17Ñ0,49% (ʨÒ0,001), ʯʪʦ ʥʘ 3,86% 
ʙʦʣʴʰʝ ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ. ʉʨʝʜʠ ʦʧʳʪ-
ʥʳʭ ʛʨʫʧʧ, ʧʦʣʫʯʘʚʰʠʭ ɹʠʦʮʠʥʢ, 
ʥʘʠʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ ʦʪʤʝʯʘʣʠ ʧʨʠ ʜʦʟʝ 
0,2 ʤʣ/ʢʛ ï 12,45Ñ0,54% (ʨÒ0,01), ʯʪʦ ʥʘ 
3,14% ʙʦʣʴʰʝ ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ. ʇʨʠ 
ʜʦʩʪʠʞʝʥʠʠ ʧʝʨʝʧʝʣʦʚ 98-ʜʥʝʚʥʦʛʦ ʚʦʟ-
ʨʘʩʪʘ ʫʨʦʚʝʥʴ ʣʝʡʮʠʥʘ ʠ ʠʟʦʣʝʡʮʠʥʘ ʚ 
ʤʷʩʥʦʤ ʩʳʨʴʝ ʩʥʠʟʠʣʩʷ, ʥʦ ʧʨʠ ʵʪʦʤ ʩʦ-
ʭʨʘʥʠʣʦʩʴ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʠʭ ʚ ʛʨʫʧʧʘʭ 
ʧʝʨʝʧʝʣʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʧʨʝʧʘʨʘʪʳ ɹʠʦ-
ʬʝʨʨʦʥ ʠ ɹʠʦʮʠʥʢ. ʅʘʠʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ 
ʦʪʤʝʯʘʣʠ ʚ ʛʨʫʧʧʝ, ʚ ʨʘʮʠʦʥ ʢʦʪʦʨʳʭ 
ʚʢʣʶʯʠʣʠ ɹʠʦʬʝʨʨʦʥ ʚ ʜʦʟʝ 0,2 ʤʣ/ʢʛ, ʦʥ 
ʩʦʩʪʘʚʠʣ 9,95Ñ0,38% (ʨÒ0,001), ʯʪʦ ʥʘ 
2,94% ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. 
ʅʘʠʤʝʥʴʰʠʡ ʫʨʦʚʝʥʴ ʣʝʡʮʠʥʘ ʠ ʠʟʦʣʝʡ-
ʮʠʥʘ ʚ ʤʷʩʝ ʧʝʨʝʧʝʣʦʚ ʩʨʝʜʠ ʦʧʳʪʥʳʭ 
ʛʨʫʧʧ ʦʪʤʝʯʝʥ ʚ ʯʝʪʚʝʨʪʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧ-
ʧʝ (ɹʠʦʮʠʥʢ 0,1 ʤʣ/ʢʛ) ï 8,28Ñ0,35% 
(ʨÒ0,01), ʯʪʦ ʥʘ 1,27% ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. 

ʈʠʩʫʥʦʢ 4 ï ʉʦʜʝʨʞʘʥʠʝ ʣʝʡʮʠʥʘ ʠ ʠʟʦʣʝʡʮʠʥʘ ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ ʧʝʨʝʧʝʣʦʚ.  
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ʈʠʩʫʥʦʢ 6 ï ʉʦʜʝʨʞʘʥʠʝ ʪʨʝʦʥʠʥʘ ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ ʧʝʨʝʧʝʣʦʚ. 

ʈʠʩʫʥʦʢ 5 ï ʉʦʜʝʨʞʘʥʠʝ ʣʠʟʠʥʘ ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ ʧʝʨʝʧʝʣʦʚ  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʪʠʮʘ, ʢʦʪʦʨʘʷ ʫʧʦ-
ʪʨʝʙʣʷʣʘ ʠʩʩʣʝʜʫʝʤʳʝ ʧʨʝʧʘʨʘʪʳ, ʠʤʝʣʘ 
ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʣʠʟʠʥʘ ʚ ʤʷʩʝ 
ʚ 37 ʩʫʪʦʯʥʦʤ ʚʦʟʨʘʩʪʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴ-
ʥʦʤ ʦʙʨʘʟʮʝ: ʚ ʛʨʫʧʧʘʭ ʩ ʚʢʣʶʯʝʥʠʝʤ 
ʧʨʝʧʘʨʘʪʘ ɹʠʦʬʝʨʨʦʥ ʚ ʜʦʟʘʭ 0,1, 0,2 ʠ 
0,3 ʤʣ/ʢʛ ʫʨʦʚʝʥʴ ʙʳʣ ʚʳʰʝ ʥʘ 0,28, 1,40 
(ʨÒ0,05) ʠ 1,40% (ʨÒ0,01) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
(ʨʠʩ. 5).  
ɺ ʛʨʫʧʧʘʭ ʩ ʚʢʣʶʯʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ 

ɹʠʦʮʠʥʢ ʚ ʜʦʟʘʭ 0,1, 0,2 ʠ 0,3 ʤʣ/ʢʛ ʫʨʦ-
ʚʝʥʴ ʙʳʣ ʚʳʰʝ ʥʘ 0,25, 1,26 (ʨÒ0,05) ʠ 
1,13% (ʨÒ0,05) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉ ʜʦʩʪʠ-
ʞʝʥʠʝʤ 98 ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʝʨʝʧʝʣʦʚ 
ʫʨʦʚʝʥʴ ʣʠʟʠʥʘ ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ ʫʤʝʥʴʰʘ-
ʝʪʩʷ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʫʨʦʚʝʥʴ ʣʠʟʠ-
ʥʘ ʩʦʩʪʘʚʠʣ 4,59Ñ0,29%. ʅʘʠʙʦʣʴʰʠʡ 
ʫʨʦʚʝʥʴ ʣʠʟʠʥʘ ʦʪʤʝʯʝʥ ʚ ʛʨʫʧʧʝ, ʚ ʨʘʮʠ-
ʦʥ ʢʦʪʦʨʳʭ ʚʢʣʶʯʠʣʠ ɹʠʦʬʝʨʨʦʥ ʚ ʜʦʟʝ 

0,2 ʤʣ/ʢʛ, ʦʥ ʩʦʩʪʘʚʠʣ 5,82Ñ0,28% 
(ʨÒ0,01), ʯʪʦ ʥʘ 1,23% ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʅʘʠʤʝʥʴʰʠʡ ʫʨʦʚʝʥʴ 
ʣʠʟʠʥʘ ʚ ʤʷʩʝ ʧʝʨʝʧʝʣʦʚ ʩʨʝʜʠ ʦʧʳʪʥʳʭ 
ʛʨʫʧʧ ʦʪʤʝʯʝʥ ʚ ʯʝʪʚʝʨʪʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧ-
ʧʝ (ɹʠʦʮʠʥʢ 0,1 ʤʣ/ʢʛ) ï 4,81Ñ0,29%, ʯʪʦ 
ʥʘ 0,22% ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-
ʧʝ. ɺ ʦʨʛʘʥʠʟʤʝ ʣʠʟʠʥ ʫʩʪʨʘʥʷʝʪ ʬʫʥʢʮʠ-
ʦʥʘʣɹʥrʝ ʥʘʨʫh ʝʥʠ̫ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤr , 
ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘ-
ʣʠʝʚʳʡ ʦʙʤʝʥ ʚ ʪʢʘʥʷʭ, ʩʠʥʪʝʟ ʛʝʤʦʛʣʦ-
ʙʠʥʘ, ɼʅʂ ʠ ʈʅʂ, ʨʘʟʚʠʪʠʝ ʵʤʙʨʠʦʥʘ. 
ʉʦʜʝʨʞʘʥʠʝ ʪʨʝʦʥʠʥʘ ʥʘ 37 ʩʫʪʢʠ ʫ 

ʧʝʨʝʧʝʣʦʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʦʣʴʰʝ, ʯʝʤ ʚ 
ʢʦʥʪʨʦʣʴʥʦʡ. ʅʘ 98 ʩʫʪʢʠ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ 
ʫʤʝʥʴʰʠʣʦʩʴ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 
ʪʨʝʦʥʠʥ ʫʯʘʩʪʚʫʝʪ ʚ ʩʠʥʪʝʟʝ ʢʦʣʣʘʛʝʥʘ ʠ 
ʵʣʘʩʪʠʥʘ, ʚ ʙʝʣʢʦʚʦʤ ʠ ʞʠʨʦʚʦʤ ʦʙʤʝʥʝ ʠ 
ʧʨʝʧʷʪʩʪʚʫʝʪ ʦʪʣʦʞʝʥʠʶ ʚ ʥʝʡ ʞʠʨʦʚ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʘ ʟʘʚʠʩʠ-
ʤʦʩʪʴ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʳʨʦʛʦ ʞʠʨʘ 
ʠ ʫʨʦʚʥʝʤ ʪʨʝʦʥʠʥʘ ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ. ʋ 
ʧʝʨʝʧʝʣʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 37-
ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʫʨʦʚʝʥʴ ʩʳʨʦʛʦ ʞʠʨʘ 
ʩʦʩʪʘʚʠʣ 1,34Ñ0,28%, ʧʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ 
ʪʨʝʦʥʠʥʘ ʙʳʣ 2,56Ñ0,13% (ʨʠʩ. 6). 
ʅʘ 98 ʩʫʪʢʠ ʫʨʦʚʝʥʴ ʩʳʨʦʛʦ ʞʠʨʘ 

ʫʚʝʣʠʯʠʣʩʷ ʜʦ 5,53Ñ0,11%, ʘ ʫʨʦʚʝʥʴ 
ʪʨʝʦʥʠʥʘ ʫʤʝʥʴʰʠʣʩʷ ʜʦ 1,93Ñ0,09%. 
ʉʨʝʜʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʧʝʨʝʧʝʣʦʚ ʩ ʥʘʠʙʦ-
ʣʝʝ ʟʥʘʯʠʤʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʷʚʣʷʣʠʩʴ 
ʚʪʦʨʘʷ ʦʧʳʪʥʘʷ (ɹʠʦʬʝʨʨʦʥ 0,2 ʤʣ/ʢʛ) ʠ 
ʧʷʪʘʷ ʦʧʳʪʥʘʷ (ɹʠʦʮʠʥʢ 0,2 ʤʣ/ʢʛ) ʛʨʫʧ-
ʧʳ, ʚ ʢʦʪʦʨʳʭ ʫʨʦʚʝʥʴ ʩʳʨʦʛʦ ʞʠʨʘ ʚ 
ʚʦʟʨʘʩʪʝ 98 ʜʥʝʡ ʫʚʝʣʠʯʠʣʩʷ ʧʦ ʦʪʥʦʰʝ-
ʥʠʶ ʢ 37-ʜʥʝʚʥʦʤʫ ʜʦ 4,72Ñ0,20 (ʨÒ0,01) 
ʠ 4,53Ñ0,22% (ʨÒ0,001), ʘ ʫʨʦʚʝʥʴ ʪʨʝʦʥʠ-
ʥʘ ʫʤʝʥʴʰʠʣʩʷ ʜʦ 1,35Ñ0,17 (ʨÒ0,05) ʠ 
1,34Ñ0,16% (ʨÒ0,05). ʊʘʢʠʝ ʞʝ ʧʦʢʘʟʘʪʝʣʠ 
ʠ ʩʚʦʡʩʪʚʘ ʠʤʝʝʪ ʘʤʠʥʦʢʠʩʣʦʪʘ ʤʝʪʠʦ-
ʥʠʥ. 

ʄʝʪʠʦʥʠʥ ʨʝʛʫʣʠʨʫʝʪ ʞʠʨʦʚʦʡ ʠ ʙʝʣ-
ʢʦʚʳʡ ʦʙʤʝʥ, ʫʯʘʩʪʚʫʝʪ ʚ ʩʠʥʪʝʟʝ ʛʦʨʤʦ-
ʥʦʚ, ʚʠʪʘʤʠʥʘ ɺ12, ʬʦʣʠʝʚʦʡ ʢʠʩʣʦʪʳ ʠ 
ʜʨ. ʇʨʠ ʥʝʜʦʩʪʘʪʢʝ ʥʘʙʣʶʜʘʝʪʩʷ ʦʞʠʨʝ-
ʥʠʝ ʧʝʯʝʥʠ, ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʠ ʧʦʯʝʢ, 
ʫʭʫʜʰʝʥʠʝ ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʠ, ʩʥʠʞʝʥʠʝ 
ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʤʦʣʦʜʥʷʢʘ. ʇʦ ʢʦʣʠʯʝʩʪʚʫ 
ʤʝʪʠʦʥʠʥʘ ʦʧʳʪʥʳʝ ʛʨʫʧʧʳ ʧʨʝʚʦʩʭʦʜʠ-
ʣʠ ʢʦʥʪʨʦʣʴʥʫʶ. ʉʦʜʝʨʞʘʥʠʝ ʤʝʪʠʦʥʠʥʘ 
ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ 37-ʜʥʝʚʥʳʭ ʧʝʨʝʧʝʣʦʚ, ʚ 
ʨʘʮʠʦʥʝ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ɹʠʦʬʝʨ-
ʨʦʥ ʚ ʜʦʟʘʭ 0,1, 0,2 ʠ 0,3 ʤʣ/ʢʛ, ʩʦʩʪʘʚʠʣʦ 
1,57Ñ0,10, 1,75Ñ0,11 ʠ1,74Ñ0,11% ʧʨʠ 
ʨÒ0,01, ʯʪʦ ʥʘ 0,28, 0,46 ʠ 0,45% ʚʳʰʝ 
ʢʦʥʪʨʦʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩ. 7). ɺ ʛʨʫʧ-
ʧʘʭ ʧʝʨʝʧʝʣʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʧʨʝʧʘʨʘʪ 
ɹʠʦʮʠʥʢ ʚ ʜʦʟʘʭ 0,1, 0,2 ʠ 0,3 ʤʣ/ʢʛ, ʫʨʦ-
ʚʝʥʴ ʤʝʪʠʦʥʠʥʘ ʩʦʩʪʘʚʠʣ 1,47Ñ0,07, 
1,70Ñ0,11 (ʨÒ0,01) ʠ 1,69Ñ0,12 (ʨÒ0,05), 
ʯʪʦ ʥʘ 0,18, 0,41 ʠ 0,40% ʚʳʰʝ ʢʦʥʪʨʦʣʷ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʈʠʩʫʥʦʢ 8 ï ʉʦʜʝʨʞʘʥʠʝ ʪʨʠʧʪʦʬʘʥʘ ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ ʧʝʨʝʧʝʣʦʚ. 

ʈʠʩʫʥʦʢ 7 ï ʉʦʜʝʨʞʘʥʠʝ ʤʝʪʠʦʥʠʥʘ ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ ʧʝʨʝʧʝʣʦʚ. 
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ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʧʝʨʝʧʝʣʦʚ 98-
ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʫʨʦʚʝʥʴ ʤʝʪʠʦʥʠʥʘ ʚ 
ʤʷʩʥʦʤ ʩʳʨʴʝ ʩʥʠʟʠʣʩʷ, ʥʦ ʧʨʠ ʵʪʦʤ ʩʦ-
ʭʨʘʥʠʣʦʩʴ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʠʭ ʚ ʛʨʫʧʧʘʭ 
ʧʝʨʝʧʝʣʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʧʨʝʧʘʨʘʪʳ ɹʠʦ-
ʬʝʨʨʦʥ ʠ ɹʠʦʮʠʥʢ. ʉʦʜʝʨʞʘʥʠʝ ʤʝʪʠʦʥʠ-
ʥʘ ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ 98-ʜʥʝʚʥʳʭ ʧʝʨʝʧʝʣʦʚ, 
ʚ ʨʘʮʠʦʥʝ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ɹʠʦ-
ʬʝʨʨʦʥ, ʩʦʩʪʘʚʠʣʦ 1,36Ñ0,09-1,52Ñ0,09% 
ʧʨʠ ʨÒ0,01, ʚ ʨʘʮʠʦʥʘʭ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪ-
ʩʪʚʦʚʘʣ ɹʠʦʮʠʥʢ ï 1,28Ñ0,06-1,48Ñ0,09% 
ʧʨʠ ʨÒ0,01. 
ɺ ʦʩʥʦʚʝ ʢʨʠʪʝʨʠʷ ʦʮʝʥʢʠ ʙʠʦʣʦʛʠʯʝ-

ʩʢʦʡ ʧʦʣʥʦʮʝʥʥʦʩʪʠ ʤʷʩʘ ʣʝʞʠʪ ʩʦʜʝʨʞʘ-
ʥʠʝ ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʘʤʠʥʦʢʠʩ-
ʣʦʪ, ʘ ʠʤʝʥʥʦ ʪʨʠʧʪʦʬʘʥʘ. ʊʨʠʧʪʦʬʘʥ 
ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʠʥʪʝʟʝ ʪʢʘʥʝʚʳʭ 
ʙʝʣʢʦʚ, ʚ ʧʨʦʮʝʩʩʘʭ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ 
ʨʦʩʪʘ, ʫʯʘʩʪʚʫʝʪ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʛʝʤʦʛʣʦ-
ʙʠʥʘ, ʩʳʚʦʨʦʪʦʯʥʳʭ ʙʝʣʢʦʚ, ʥʠʢʦʪʠʥʦʚʦʡ 
ʢʠʩʣʦʪʳ. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʪʨʠʧʪʦʬʘʥʘ 
ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ 37-ʩʫʪʦʯʥʳʭ ʧʝʨʝʧʝʣʦʚ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʦ 
0,89Ñ0,09%. ʉʦʜʝʨʞʘʥʠʝ ʪʨʠʧʪʦʬʘʥʘ ʫ 
ʧʝʨʝʧʝʣʦʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʙʳʣʦ ʙʦʣʝʝ 
ʚʳʩʦʢʦʝ, ʯʝʤ ʫ ʧʝʨʝʧʝʣʦʚ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʳ (ʨʠʩ. 8). ɺ ʛʨʫʧʧʘʭ ʩ ʚʢʣʶʯʝʥʠʝʤ 
ʧʨʝʧʘʨʘʪʘ ɹʠʦʬʝʨʨʦʥ ʚ ʜʦʟʘʭ 0,1, 02 ʠ 0,3 
ʤʣ/ʢʛ ʫʨʦʚʝʥʴ ʙʳʣ ʚʳʰʝ ʥʘ 0,21, 0,67 
(ʨÒ0,05) ʠ 0,65% (ʨÒ0,01) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
ɺ ʛʨʫʧʧʘʭ ʩ ʚʢʣʶʯʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ 

ɹʠʦʮʠʥʢ ʚ ʜʦʟʘʭ 0,1, 02 ʠ 0,3 ʤʣ/ʢʛ ʫʨʦ-
ʚʝʥʴ ʙʳʣ ʚʳʰʝ ʥʘ 0,16, 0,66 (ʨÒ0,05) ʠ 

ʈʠʩʫʥʦʢ 9 ï ʉʦʜʝʨʞʘʥʠʝ ʬʝʥʠʣʘʣʘʥʠʥʘ ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ ʧʝʨʝʧʝʣʦʚ. 

0,64% (ʨÒ0,01) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉ ʜʦʩʪʠ-
ʞʝʥʠʝʤ 98 ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʝʨʝʧʝʣʦʚ 
ʫʨʦʚʝʥʴ ʪʨʠʧʪʦʬʘʥʘ ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ 
ʫʤʝʥʴʰʘʝʪʩʷ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʫʨʦ-
ʚʝʥʴ ʪʨʠʧʪʦʬʘʥʘ ʩʦʩʪʘʚʠʣ 0,77Ñ0,08%. 
ʅʘʠʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ ʪʨʠʧʪʦʬʘʥʘ ʦʪʤʝ-
ʯʝʥ ʚ ʛʨʫʧʧʘʭ, ʚ ʨʘʮʠʦʥ ʢʦʪʦʨʳʭ ʚʢʣʶʯʠ-
ʣʠ ɹʠʦʬʝʨʨʦʥ ʠ ɹʠʦʮʠʥʢ ʚ ʜʦʟʘʭ 0,2 ʤʣ/
ʢʛ, ʦʥ ʩʦʩʪʘʚʠʣ 1,35Ñ0,17 (ʨÒ0,05) 
1,34Ñ0,16% (ʨÒ0,05), ʯʪʦ ʥʘ 0,58 ʠ 0,57% 
ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. 
ʅʘʠʤʝʥʴʰʠʡ ʫʨʦʚʝʥʴ ʪʨʠʧʪʦʬʘʥʘ ʚ ʤʷʩʝ 
ʧʝʨʝʧʝʣʦʚ ʩʨʝʜʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʦʪʤʝʯʝʥ 
ʚ ʯʝʪʚʝʨʪʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ (ɹʠʦʮʠʥʢ 0,1 
ʤʣ/ʢʛ) ï 0,91Ñ0,07%, ʯʪʦ ʥʘ 0,14% ʚʳʰʝ, 
ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ.  
ʌʝʥʠʣʘʣʘʥʠʥ ʚ ʦʨʛʘʥʠʟʤʝ ʧʨʝʚʨʘʱʘ-

ʝʪʩʷ ʚ ʪʠʨʦʟʠʥ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 
ʩʠʥʪʝʟʝ ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ. ʉʦʜʝʨʞʘʥʠʝ 
ʬʝʥʠʣʘʣʘʥʠʥʘ ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ ʧʝʨʝʧʝʣʦʚ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚ ʚʦʟʨʘʩʪʝ 37 ʜʥʝʡ 
ʩʦʩʪʘʚʠʣʦ 2,74Ñ0,21%. ʅʘʠʙʦʣʴʰʠʡ ʫʨʦ-
ʚʝʥʴ ʬʝʥʠʣʘʣʘʥʠʥʘ ʦʪʤʝʯʝʥ ʚʦ ʚʪʦʨʦʡ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ (ɹʠʦʬʝʨʨʦʥ 0,2 ʤʣ/ʢʛ) ï 
3,87Ñ0,25% (ʨÒ0,01), ʯʪʦ ʥʘ 1,13% ʚʳʰʝ, 
ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (ʨʠʩ. 9).  
ʅʘʠʤʝʥʴʰʠʡ ʫʨʦʚʝʥʴ ʬʝʥʠʣʘʣʘʥʠʥʘ ʚ 

ʤʷʩʝ ʧʝʨʝʧʝʣʦʚ ʩʨʝʜʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 
ʦʪʤʝʯʝʥ ʚ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 
(ɹʠʦʬʝʨʨʦʥ 0,1 ʤʣ/ʢʛ) ï 3,10Ñ0,21%, ʯʪʦ 
ʥʘ 0,36% ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-
ʧʝ. ɺ ʚʦʟʨʘʩʪʝ 98 ʜʥʝʡ ʫʨʦʚʝʥʴ ʬʝʥʠʣʘʣʘ-
ʥʠʥʘ ʚ ʤʷʩʝ ʧʝʨʝʧʝʣʦʚ ʧʦʥʠʞʘʝʪʩʷ, ʥʦ 
ʧʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʝʛʦ ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʠʤ ʚ 
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ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥ-
ʪʨʦʣʴʥʦʡ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʫʨʦʚʝʥʴ 
ʬʝʥʠʣʘʣʘʥʠʥʘ ʩʦʩʪʘʚʠʣ 2,39Ñ0,20%. 
ʅʘʠʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ ʬʝʥʠʣʘʣʘʥʠʥʘ ʦʪʤʝ-
ʯʝʥ ʚ ʛʨʫʧʧʘʭ, ʚ ʨʘʮʠʦʥ ʢʦʪʦʨʳʭ ʚʢʣʶʯʠ-
ʣʠ ɹʠʦʬʝʨʨʦʥ ʚ ʜʦʟʘʭ 0,2 ʠ 0,3 ʤʣ/ʢʛ, ʦʥ 
ʩʦʩʪʘʚʠʣ 3,36Ñ0,22 (ʨÒ0,01) ʠ 3,35Ñ0,31% 
(ʨÒ0,05), ʯʪʦ ʥʘ 0,97 ʠ 0,96% ʚʳʰʝ, ʯʝʤ ʚ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʅʘʠʤʝʥʴʰʠʡ ʫʨʦʚʝʥʴ ʬʝʥʠʣʘʣʘʥʠʥʘ ʚ 
ʤʷʩʝ ʧʝʨʝʧʝʣʦʚ ʩʨʝʜʠ ʦʧʳʪʥʳʭ ʛʨʫʧʧ 
ʦʪʤʝʯʝʥ ʚ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ 
(ɹʠʦʬʝʨʨʦʥ 0,1 ʤʣ/ʢʛ) ï 2,70Ñ0,18%, ʯʪʦ 
ʥʘ 0,31% ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-
ʧʝ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ 
ʫʨʦʚʥʷ ʚʩʝʭ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʚ 
ʤʷʩʥʦʤ ʩʳʨʴʝ ʧʝʨʝʧʝʣʦʚ, ʢʦʪʦʨʳʤ ʚ ʨʘ-
ʮʠʦʥ ʜʦʙʘʚʣʷʣʠ ʧʨʝʧʘʨʘʪʳ ɹʠʦʬʝʨʨʦʥ ʠ 
ɹʠʦʮʠʥʢ ʚ ʜʦʟʘʭ 0,1, 0,2 ʠ 0,3 ʤʣ/ʢʛ. ʇʦ 
ʜʦʩʪʠʞʝʥʠʶ ʧʝʨʝʧʝʣʘʤʠ ʚʦʟʨʘʩʪʘ 98 ʩʫ-
ʪʦʢ ʫʨʦʚʝʥʴ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʚʦ 
ʚʩʝʭ ʠʩʧʳʪʫʝʤʳʭ ʛʨʫʧʧʘʭ ʩʥʠʞʘʣʩʷ, ʯʪʦ 
ʟʘʢʦʥʦʤʝʨʥʦ, ʥʦ ʵʪʦ ʥʝ ʩʥʠʞʘʝʪ ʮʝʥʥʦʩʪʠ 
ʤʷʩʘ ʚʟʨʦʩʣʳʭ ʧʝʨʝʧʝʣʦʚ. 
ɺʓɺʆɼʓ / CONCLUSION 
ɺʢʣʶʯʝʥʠʝ ʭʝʣʘʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʞʝ-

ʣʝʟʘ ʠ ʮʠʥʢʘ ʚ ʩʦʩʪʘʚʝ ʧʨʝʧʘʨʘʪʦʚ ɹʠʦ-
ʬʝʨʨʦʥ ʠ ɹʠʦʮʠʥʢ ʚ ʨʘʮʠʦʥ ʧʦʟʚʦʣʷʝʪ 
ʧʦʚʳʩʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʤʷʩ-
ʥʦʛʦ ʩʳʨʴʷ ʧʝʨʝʧʝʣʦʚ. ʅʘʠʙʦʣʴʰʠʡ ʫʨʦ-
ʚʝʥʴ ʥʝʟʘʤʝʥʠʤʳʭ ʢʠʩʣʦʪ ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ 
ʦʪʤʝʯʘʣʠ ʫ ʧʝʨʝʧʝʣʦʚ 37-ʩʫʪʦʯʥʦʛʦ ʚʦʟ-
ʨʘʩʪʘ. ɺ ʚʦʟʨʘʩʪʝ 98 ʩʫʪʦʢ ʫʨʦʚʝʥʴ ʘʤʠʥʦ-
ʢʠʩʣʦʪ ʚ ʤʷʩʝ ʧʝʨʝʧʝʣʦʚ ʧʦʥʠʞʘʝʪʩʷ, ʯʪʦ 
ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʩ ʚʦʟʨʘʩʪʦʤ ʫʪʨʘʯʠ-
ʚʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʠʥʪʝʟʫ ʠʭ ʦʨʛʘʥʠʟ-
ʤʦʤ, ʥʦ ʧʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʦʩʪʘʝʪʩʷ ʚʳʩʦ-
ʢʠʤ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʢʦʥʪʨʦʣʴʥʦʡ. 
ɺʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ ʧʝʨʝʧʝʣʦʚ ʧʨʝʧʘ-

ʨʘʪʘ ɹʠʦʬʝʨʨʦʥ ʚ ʜʦʟʝ 0,2 ʤʣ/ʢʛ ʩʧʦʩʦʙ-
ʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʥʝʟʘʤʝʥʠ-
ʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ: ʚʘʣʠʥʘ 
ʥʘ 0,91%, ʣʝʡʮʠʥʘ ʠ ʠʟʦʣʝʡʮʠʥʘ ï ʥʘ 
3,86%, ʪʨʝʦʥʠʥʘ ï ʥʘ 0,86%, ʤʝʪʠʦʥʠʥʘ ï 
ʥʘ 0,46%, ʪʨʠʧʪʦʬʘʥʘ ï ʥʘ 0,67%. 
ɺʚʝʜʝʥʠʝ ʚ ʨʘʮʠʦʥ ʧʝʨʝʧʝʣʦʚ ʧʨʝʧʘ-

ʨʘʪʘ ɹʠʦʮʠʥʢ ʚ ʜʦʟʝ 0,2 ʤʣ/ʢʛ ʩʧʦʩʦʙʩʪʚʦ-
ʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʥʝʟʘʤʝʥʠʤʳʭ 

ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʤʷʩʥʦʤ ʩʳʨʴʝ: ʚʘʣʠʥʘ ʥʘ 
0,75%, ʣʝʡʮʠʥʘ ʠ ʠʟʦʣʝʡʮʠʥʘ ï ʥʘ 3,14%, 
ʪʨʝʦʥʠʥʘ ï ʥʘ 0,85%, ʤʝʪʠʦʥʠʥʘ ï ʥʘ 
0,41%, ʪʨʠʧʪʦʬʘʥʘ ï ʥʘ 0,66%. 
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ABSTRACT 
The positive effect of microelement che-

lates compounds in Bioferron and Biocink 
on the composition of essential acids in quail 
meat raw materials has been substantiated. 
The experiment used quail of the Japanese 
breed, egg-meat direction in the amount of 
280 heads. The highest level of essential 
amino acids in meat raw materials was noted 
in quails of 37-day age. The highest level of 
arginine was noted in the sixth experimental 
group (Biocink 0,3 ml/kg) ï 5,25 Ñ 0,27% 
(pÒ0,01), which is 0,92% higher than in the 
control group. The highest level of valine 
was noted in the group in whose diet Biofer-
ron was included at a dose of 0,2 ml/kg, it 
was 3,30Ñ0,19% (pÒ0.01), which is 0,79% 
higher than in the control group. The histi-
dine level exceeded the control level by 0,25
-0,40% (pÒ0,05). Leucine and isoleucine 
have the highest levels of all amino acids in 
quail meat raw materials. In the meat raw 
materials of quail of 37 days of age among 
the experimental groups receiving Bioferron, 
the highest level of leucine and isoleucine 
was noted at a dose of 0,2 ml/kg ï 13,17 Ñ 
0,49% (pÒ0,001), which is 3,86% more than 
in the control. Among the experimental 
groups treated with Biocink, the highest lev-
el of leucine and isoleucine was noted at a 
dose of 0,2 ml/kg ï 12,45Ñ0,54% (pÒ0,01), 
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which is 3,14% more than in the control. The 
content of methionine in meat raw materials 
of 37-day quail, in the diet of which Biofer-
ron was present at doses of 0,1, 0,2 and 0,3 
ml/kg, was 1,57Ñ0,10, 1,75Ñ0,11 and 
1,74Ñ0,11% at pÒ0,01, which is 0,28, 0,46 
and 0,45% higher than the control, respec-
tively. In the quail groups treated with Bi-
ocink 0,1, 0,2 and 0,3 mL/kg, methionine 
levels were 1,47Ñ0,07, 1,70Ñ0,11 (pÒ0,01) 
and 1,69Ñ0,12 (pÒ0,05), which is 0,18, 0,41 
and 0,40% higher than the control, respec-
tively. In the Bioferron 0,1, 0,2 and 0,3 mL/
kg inclusion groups, tryptophan levels were 
0,21, 0,67 (pÒ0,05) and 0,65% (pÒ0,01) 
higher, respectively. Tryptophan levels were 
0,16, 0,66 (pÒ0,05), and 0,64% (pÒ0,01) 
higher in the Biocink 0,1, 0,2, and 0,3 mL/kg 
inclusion groups, respectively. The highest 
level of phenylalanine was noted in the sec-
ond experimental group (Bioferron 0,2 ml/
kg) ï 3,87Ñ0,25% (pÒ0.01), which is 1,13% 
higher than in the control group. 
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ʚʝʨʩʠʪʝʪʘ "ɿʦʣʦʪʦʡ ʢʦʣʦʩ", 2023. ï ʉ. 41-
44. 
13. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʘʤʠʥʦʢʠʩʣʦʪ-
ʥʦʛʦ ʩʦʩʪʘʚʘ ʛʨʫʜʥʦʡ ʤʳʰʮʳ ʧʝʨʝʧʝʣʦʚ / 
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ʈɽʌɽʈɸʊ 
ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʚʝʪʝʨʠʥʘʨʠʠ, ʧʦ-
ʩʢʦʣʴʢʫ ʦʥ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝ-
ʣʷʤʠ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʪʝʩʪʦʚ, ʯʪʦ ʧʦʟʚʦ-
ʣʷʝʪ ʧʦʜʪʚʝʨʞʜʘʪʴ ʠʣʠ ʦʪʚʝʨʛʘʪʴ ʨʝʣʝʚʘʥʪʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ 
ʛʠʧʦʪʝʟ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʵʪʦʛʦ ʤʝʪʦʜʘ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʜʪʚʝʨ-
ʞʜʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʪʦʯʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʧʦʜʦʙ-
ʥʳʭ ʤʝʪʦʜʠʢ ʩ ʚʳʩʦʢʦʡ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ. ɺʝʪʝʨʠʥʘʨʥʘʷ ʧʨʘʢʪʠʢʘ ʪʨʝʙʫʝʪ 
ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʘʭ, ʪʘʢ ʢʘʢ ʥʝʧʨʘʚʠʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʤʦʞʝʪ 
ʧʨʠʚʝʩʪʠ ʢ ʩʝʨʴʝʟʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʜʣʷ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʬʝʠʥʘ ʫ ʢʣʠʥʠʯʝʩʢʠ 
ʟʜʦʨʦʚʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ɸʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʢʦʨʨʝ-
ʣʷʮʠʦʥʥʳʝ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʢʦʬʝʠʥʘ (ʟʘ ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʧʨʦʤʝ-
ʞʫʪʢʠ ʚʨʝʤʝʥʠ), ʦʙʱʠʡ ʧʣʘʟʤʝʥʥʳʡ ʢʣʠʨʝʥʩ, ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʩʫʙʩʪʘʥʮʠʠ, ʘ 
ʪʘʢʞʝ ʦʙʲʸʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɼʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ 
(ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ) ʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ (ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʥʛʦʚʦʡ ʢʦʨ-
ʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ) ʧʦʢʘʟʘʪʝʣʠ ʢʦʨʨʝʣʷʮʠʠ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ 
ʥʘʤʠ ʜʣʷ ʘʥʘʣʠʟʘ ʚʟʘʠʤʦʩʚʷʟʝʡ ʚ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ 
ʥʝʦʜʥʦʟʥʘʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʵʢʟʦʛʝʥʥʦʛʦ ʢʦʬʝʠʥʘ ʫ ʜʚʫʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ. 
ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʩʭʦʜʥʳʭ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʩʪʦʡʢʠʝ ʩʚʷʟʠ ʥʝ ʙʳʣʠ ʫʩʪʘ-
ʥʦʚʣʝʥʳ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʣʦʞʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʤʝʞʚʠʜʦʚʳʭ 
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ʦʩʦʙʝʥʥʦʩʪʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʣʠʯʠʷ ʚ ʨʝʘʢʮʠʷʭ ʤʝʞʜʫ ʩʘʤʮʘʤʠ ʠ ʩʘʤʢʘʤʠ ʪʘʢʞʝ ʥʝ ʧʨʦ-
ʷʚʣʷʶʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʨʘʟʣʠʯʠʷʤʠ ʚ ʤʝʪʘʙʦ-
ʣʠʟʤʝ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʫʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʣʞ-
ʥʳ ʚʢʣʶʯʘʪʴ ʠʟʫʯʝʥʠʝ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʜʨʫʛʠʭ ʚʠʜʘʭ ʞʚʦʪʥʳʭ, ʯʪʦ-
ʙʳ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʧʨʦʛʥʦʟʳ ʠ ʫʣʫʯʰʠʪʴ ʧʦʥʠʤʘʥʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 
ʩʚʷʟʘʥʥʳʭ ʩ ʢʦʬʝʠʥʦʤ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʥʘʜʝʞʥʳʝ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ 
ʩʦʩʪʦʷʥʠʷ ʛʝʧʘʪʦʙʠʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ ʫ ʨʘʟʣʠʯʥʳʭ ʞʠʚʦʪʥʳʭ. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʩʦʟʜʘʥʠʷ ʠ ʘʧʨʦʙʘʮʠʠ ʥʦʚʳʭ ʜʠʘʛʥʦʩʪʠ-
ʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳ-
ʷʚʣʝʥʠʷ ʧʘʪʦʣʦʛʠʡ ʫ ʞʠʚʦʪʥʳʭ, ʚ ʠʭ 
ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʠʤʝʶʪʩʷ ʦʧʨʝ-
ʜʝʣʸʥʥʳʝ ʪʨʫʜʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʳ ʤʥʦ-
ʞʝʩʪʚʦʤ ʬʘʢʪʦʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʢʘʢ ʩ ʦʩʦ-
ʙʝʥʥʦʩʪʷʤʠ ʩʘʤʠʭ ʤʦʜʝʣʝʡ, ʪʘʢ ʠ ʩ ʫʩʣʦ-
ʚʠʷʤʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ, ʪʘʢ ʢʘʢ ʢʘʞʜʳʡ 
ʚʠʜ ʞʠʚʦʪʥʦʛʦ ʤʦʞʝʪ ʠʤʝʪʴ ʩʚʦʠ ʫʥʠ-
ʢʘʣʴʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʘʪʦʬʠʟʠʦʣʦ-
ʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʕʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ 
ʟʘʪʨʫʜʥʷʝʪ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʘʜʘʧʪʘʮʠʶ 
ʥʦʚʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʨʘʟʨʘʙʦ-
ʪʘʥʥʳʭ ʜʣ ̫ʦʜʥʦʛʦ ʚʠʜʘ, ʢ ʜʨʫʛʠʤ. ʆʜ-
ʥʠʤ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʧʨʝ-
ʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʧʨʠʤʝʥʠʤʦʩʪʠ ʤʝʞʚʠʜʦ-
ʚʦʛʦ ʵʢʩʪʨʘʧʦʣʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ-
ʜʦʙʥʳʭ ʤʝʪʦʜʠʢ, ʷʚʣʷʝʪʩʷ ʢʦʨʨʝʣʷʮʠʦʥ-
ʥʳʡ ʘʥʘʣʠʟ [1-3]. 
ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʷʚʣʷʝʪʩʷ ʚʘʞ-

ʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʚʝʪʝʨʠʥʘʨʠʠ, ʧʦ-
ʩʢʦʣʴʢʫ ʦʥ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʟʘʚʠʩʠ-
ʤʦʩʪʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 
ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʘ-
ʛʥʦʩʪʠʯʝʩʢʠʭ ʪʝʩʪʦʚ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʵʪʦʛʦ 
ʤʝʪʦʜʘ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 
ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠ-
ʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʦ-
ʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʪʦʯʥʦʩʪʠ ʜʠʘʛʥʦ-
ʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʷ 
ʥʦʚʳʭ ʧʦʜʦʙʥʳʭ ʤʝʪʦʜʠʢ ʩ ʚʳʩʦʢʦʡ ʧʨʦ-
ʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ. [4,5]. 
ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ 

ʚʳʷʚʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʩʚʷʟʠ 
ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʢʣʠʥʠʯʝ-
ʩʢʠʝ ʩʠʤʧʪʦʤʳ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 
ʠ ʨʝʟʫʣʴʪʘʪʳ ʚʠʟʫʘʣʠʟʠʨʫʶʱʠʭ ʤʝʪʦʜʦʚ 
ʠʩʩʣʝʜʦʚʘʥʠʷ [6]. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʤʦʞʥʦ 
ʦʮʝʥʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 
ʤʦʜʝʣʝʡ, ʯʪʦ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 
ʨʘʟʨʘʙʦʪʢʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʣʝʯʝʥʠʶ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʡ ʞʠʚʦʪʥʳʭ [7]. 
ɺ ʨʝʟʫʣʴʪʘʪʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʨʨʝʣʷʮʠ-
ʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʥʝ ʪʦʣʴʢʦ ʦʙʦʛʘʱʘʝʪ 
ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʚʝʪʝʨʠʥʘʨʠʠ, ʥʦ 
ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʙʦʣʝʝ ʨʝʣʝʚʘʥʪ-
ʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʜʠʘʛʥʦʩʪʠ-
ʢʝ ʠ ʜʘʣʴʥʝʡʰʝʡ ʢʦʨʨʝʢʮʠʠ ʧʘʪʦʣʦʛʠʡ 
[8]. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘ-

ʣʠʩʴ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 
ʢʦʬʝʠʥʘ ʫ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʣʘʙʦʨʘ-
ʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 
ʩʢʦʪʘ. 
ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʥʝʣʠʥʝʡʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʢʨʳʩʳ (18 
ʩʘʤʮʦʚ, 18 ʩʘʤʦʢ, ʩʨʝʜʥʷʷ ʞʠʚʘʷ ʤʘʩʩʘ 
180 ʛ. Ñ4%, ʚʦʟʨʘʩʪ- 3 ʤʝʩʷʮʘ) [9] ʠ 
ʛʦʣʰʪʠʥʠʟʠʨʦʚʘʥʥʳʡ ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ 
ʩʢʦʪ, ʩʨʝʜʥʷʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ï ʜʦ 5,5 
ʪʳʩ. ʤʦʣʦʢʘ ʚ ʛʦʜ, ʚʦʟʨʘʩʪ ï 1 Ñ0,2 ʛʦʜʘ 
(10 ʩʘʤʮʦʚ, 10 ʩʘʤʦʢ) [10]. ɺʩʝ ʞʠʚʦʪʥʳʝ 
ʙʳʣʠ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʳ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ, 
ʫʩʣʦʚʠʷʤ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ. ʆʩ-
ʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʦʪʙʦʨʘ ʪʘʢʞʝ ʷʚʣʷʣʦʩʴ 
ʦʪʩʫʪʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʣʦʛʠʡ ʧʫʪʸʤ 
ʬʠʟʠʢʘʣʴʥʦʛʦ ʦʩʤʦʪʨʘ ʠ ʢʣʠʥʠʢʦ-
ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. 
ʉʧʫʩʪʷ 1, 2, 3, 4, 5, 6, 8, 10, 12, 18 ʠ 24 

ʯʘʩʘ ʧʦʩʣʝ ʦʜʥʦʢʨʘʪʥʦʛʦ ʚʚʝʜʝʥʠʷ ʠʟʦʪʦ-
ʥʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ ʢʦʬʝʠʥ-ʥʘʪʨʠʷ ʙʝʥʟʦ-
ʘʪʘ (ʆʆʆ çʄʦʩʘʛʨʦʛʝʥè, ʈʦʩʩʠʷ) ʚ ʜʦʟʠ-
ʨʦʚʢʝ 5 ʤʛ/ʢʛ, ʫ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ 
ʦʪʙʠʨʘʣʠ ʢʨʦʚʴ ʧʫʪʸʤ ʚʝʥʝʧʫʥʢʮʠʠ 
(ʭʚʦʩʪʦʚʦʡ ʚʝʥʳ ʫ ʢʨʳʩ ʠ ʷʨʸʤʥʦʡ ʚʝʥʳ ʫ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ), ʧʦʩʣʝ ʯʝʛʦ 
ʫʨʦʚʥʠ ʢʦʬʝʠʥʘ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʠʤ-
ʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʤʝʪʦʜʠʢʝ ʠ 
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪ- ʩʠʩʪʝʤʳ ʀʌɸ-
ʂʦʬʝʠʥ (ʧʨʦʠʟʚʦʜʠʪʝʣʴ- Gold Standard 
Diagnostics, ʉʐɸ) ʥʘ ʩʪʨʠʧʦʚʦʤ ʀʌɸ-
ʘʥʘʣʠʟʘʪʦʨʝ Stat Fax 4700 (ʉʐɸ). 
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 ɸʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ 
ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 
ʢʦʬʝʠʥʘ (ʟʘ ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʧʨʦʤʝʞʫʪʢʠ 
ʚʨʝʤʝʥʠ), ʦʙʱʠʡ ʧʣʘʟʤʝʥʥʳʡ ʢʣʠʨʝʥʩ, 
ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʩʫʙʩʪʘʥʮʠʠ, 
ʘ ʪʘʢʞʝ ʦʙʲʸʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ [9,10]. 
ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʢʦʨʨʝʣʷ-

ʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʦʙʦʩʥʦʚʘʥʘ ʛʨʘʥʪʦʚʳʤ 
ʩʦʛʣʘʰʝʥʠʝʤ ˉ 23-26-00011, ʢʦʨʨʝʣʷʮʠ-
ʦʥʥʳʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝʤ ʤʝʪʦʜʠʢ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ Schmidt, 
S. A. J., Lo, S., & Hollestein, L. M. (2018) 
[11]. 
ɼʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ (ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷ-
ʮʠʠ ʇʠʨʩʦʥʘ) ʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ 
(ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ 
ʉʧʠʨʤʝʥʘ) ʧʦʢʘʟʘʪʝʣʠ ʢʦʨʨʝʣʷʮʠʠ. 
ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ ð 

ʵʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʦʪʦʨʳʡ 
ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ 
ʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʜʚʫʤʷ ʢʦ-
ʣʠʯʝʩʪʚʝʥʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ. ʆʥ ʚʘʨʴʠ-
ʨʫʝʪʩʷ ʦʪ -1 ʜʦ 1, ʛʜʝ 

-1 ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʜʝʘʣʴʥʫʶ ʦʙʨʘʪʥʫʶ 
ʟʘʚʠʩʠʤʦʩʪʴ, 1 ð ʥʘ ʠʜʝʘʣʴʥʫʶ ʧʨʷʤʫʶ 
ʟʘʚʠʩʠʤʦʩʪʴ, ʘ 0 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, 
ʯʪʦ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʳʤʠ ʥʝʪ ʣʠʥʝʡʥʦʡ 
ʢʦʨʨʝʣʷʮʠʠ [12]. 
ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ 

ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʬʦʨʤʫʣʝ: 

 
ʛʜʝ n ð ʯʠʩʣʦ ʧʘʨ ʥʘʙʣʶʜʝʥʠʡ, x ʠ y 

ð ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ [13]. 
ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ 

ʉʧʠʨʤʝʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʳʡ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ, ʠʩʧʦʣʴʟʫʝ-
ʤʳʡ ʚ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʣʷ 
ʦʮʝʥʢʠ ʩʠʣʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ 
ʤʝʞʜʫ ʜʚʫʤʷ ʧʝʨʝʤʝʥʥʳʤʠ. ʆʥ ʦʩʥʦʚʘʥ ʥʘ 
ʨʘʥʞʠʨʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʚʤʝʩʪʦ ʥʝʧʦʩʨʝʜ-
ʩʪʚʝʥʥʦʛʦ ʠʭ ʩʨʘʚʥʝʥʠʷ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ 
ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʳʤ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 
ʜʘʥʥʳʝ ʥʝ ʧʦʜʯʠʥʷʶʪʩʷ ʥʦʨʤʘʣʴʥʦʤʫ ʨʘʩ-
ʧʨʝʜʝʣʝʥʠʶ ʠʣʠ ʠʤʝʶʪ ʘʥʦʤʘʣʴʥʳʝ ʟʥʘʯʝ-
ʥʠʷ.  
ʇʨʠʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʉʧʠʨʤʝʥʘ 

ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʚʳʷʚʠʪʴ ʥʝ 
ʪʦʣʴʢʦ ʣʠʥʝʡʥʳʝ, ʥʦ ʠ ʥʝʣʠʥʝʡʥʳʝ ʟʘʚʠʩʠ-
ʤʦʩʪʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʘʥʘʣʠʟʘ ʩʣʦʞʥʳʭ ʙʠʦʤʝʜʠʮʠʥ-
ʩʢʠʭ ʜʘʥʥʳʭ. ɼʣʷ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʨʘʥʞʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ, ʯʪʦ ʤʠʥʠʤʠʟʠʨʫ-
ʝʪ ʚʣʠʷʥʠʝ ʚʳʙʨʦʩʦʚ ʠ ʧʦʚʳʰʘʝʪ ʥʘʜʝʞ-
ʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ [14].  
ʈʘʩʩʯʠʪʳʚʘʣʠ ʚʳʰʝʫʢʘʟʘʥʥʳʡ ʧʘʨʘ-

ʤʝʪʨ ʩʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ: 

 
ʛʜʝ di ð ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʨʘʥʛʘʤʠ ʧʘʨ 

ʥʘʙʣʶʜʝʥʠʡ, ʘ n ð ʢʦʣʠʯʝʩʪʚʦ ʧʘʨ [15]. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS  
ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 
2. ʊʘʢʞʝ ʥʘʤʠ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ 
ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʧʦ ʚʳʰʝʫʢʘ-
ʟʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ (ʨʠʩ. 1,2). 
ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ, 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʥʘʤʠ ʜʣʷ ʘʥʘʣʠʟʘ ʚʟʘʠʤʦ-
ʩʚʷʟʝʡ ʚ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷʭ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʝʦʜʥʦʟʥʘʯʥʳʝ 
ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʵʢʟʦʛʝʥʥʦʛʦ 
ʢʦʬʝʠʥʘ ʫ ʜʚʫʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ. ʅʝʩʤʦʪ-
ʨʷ ʥʘ ʥʘʣʠʯʠʝ ʩʭʦʜʥʳʭ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ 
ʧʨʠʟʥʘʢʦʚ, ʩʪʦʡʢʠʝ ʩʚʷʟʠ ʥʝ ʙʳʣʠ ʫʩʪʘ-
ʥʦʚʣʝʥʳ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʣʦʞʥʦʩʪʴ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʤʝʞ-
ʚʠʜʦʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟ-
ʣʠʯʠʷ ʚ ʨʝʘʢʮʠʷʭ ʤʝʞʜʫ ʩʘʤʮʘʤʠ ʠ ʩʘʤ-
ʢʘʤʠ ʪʘʢʞʝ ʥʝ ʧʨʦʷʚʣʷʶʪ ʷʨʢʦ ʚʳʨʘʞʝʥ-
ʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘ-
ʥʦ ʩ ʨʘʟʣʠʯʠʷʤʠ ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʠ ʬʠʟʠʦ-
ʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ.  
ʋʯʠʪʳʚʘʷ, ʯʪʦ ʢʦʬʝʠʥ ʷʚʣʷʝʪʩʷ ʩʣʦʞ-

ʥʳʤ ʘʣʢʘʣʦʠʜʦʤ, ʚʣʠʷʥʠʝ ʝʛʦ ʥʘ ʦʙʤʝʥ 
ʚʝʱʝʩʪʚ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʤʝʞʜʫ ʚʠ-
ʜʘʤʠ. ʕʪʘ ʩʠʪʫʘʮʠʷ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦ-
ʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ 
ʜʝʡʩʪʚʠʷ ʢʦʬʝʠʥʘ ʠ ʝʛʦ ʫʩʚʦʝʥʠʷ, ʯʪʦ 
ʤʦʛʣʦ ʙʳ ʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʪʦʯʥʦ 
ʧʨʝʜʩʢʘʟʘʪʴ ʝʛʦ ʧʨʝʜʠʢʪʦʨʥʳʡ ʧʦʪʝʥʮʠʘʣ 
ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʧʦʢʘʟʘʪʝ-
ʣʝʡ ʦʜʥʦʛʦ ʚʠʜʘ ʥʘ ʜʨʫʛʠʝ. 
ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ 

ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʵʢʟʦ-
ʛʝʥʥʦʛʦ ʢʦʬʝʠʥʘ ʧʦ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ 
ʉʧʠʨʤʝʥʘ ʪʘʢʞʝ ʠʤʝʶʪ ʥʝʦʜʥʦʟʥʘʯʥʳʝ 
ʨʝʟʫʣʴʪʘʪʳ, ʥʝ ʧʦʟʚʦʣʷʶʱʠʝ ʩʜʝʣʘʪʴ ʚʳ-
ʚʦʜ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʨʝʟʫʣʴ-
ʪʘʪʦʚ ʥʘ ʜʨʫʛʠʝ ʚʠʜʳ ʞʠʚʦʪʥʳʭ. 
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ʊʘʙʣʠʮʘ 1 ï ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ ʤʝʞʜʫ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʤʠ 
ʧʘʨʘʤʝʪʨʘʤʠ ʵʢʟʦʛʝʥʥʦʛʦ ʢʦʬʝʠʥʘ ʫ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ  
ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

   ʜʣʷ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ ʢʦʬʝʠʥʘ 

  ʜʣʷ ʦʙʱʝʛʦ 
ʧʣʘʟʤʝʥʥʦʛʦ 
ʢʣʠʨʝʥʩʘ 

 ʜʣʷ ʩʨʝʜʥʝ-
ʛʦ ʚʨʝʤʝʥʠ 
ʧʨʝʙʳʚʘʥʠʷ 

 ʜʣʷ ʦʙʲʸʤʘ 
ʨʘʩʧʨʝʜʝʣʝ-
ʥʠʷ 

T ʧʦʩʣʝ  
ʚʚʝʜʝʥʠʷ / 
ʧʦʣ ʞʠʚʦʪʥʳʭ 

        

1 ʯʘʩ - 0,21 
+0,05 
* 

+0,16 + 0,08 -0,19 +0,05* +0,23 +0,22 

2 ʯʘʩʘ -0,16 - 0,24 

3 ʯʘʩʘ +0,07 -0,04 

4 ʯʘʩʘ +0,19 +0,28 

5 ʯʘʩʦʚ - 0,14 +0,23* 

6 ʯʘʩʦʚ +0,23 -0,16* 

8 ʯʘʩʦʚ +0,07 +0,15 

10 ʯʘʩʦʚ -0,27 +0,09 

12 ʯʘʩʦʚ -0,13 - 0,21 

18 ʯʘʩʦʚ +0,11 -0,17* 

24 ʯʘʩʘ +0,04 +0,22 

* ʜʦʩʪʦʚʝʨʥʦʝ ʦʪʣʠʯʠʝ ʤʝʞʜʫ ʠ  (ʨ< 0.05) 

ʈʠʩʫʥʦʢ 1 ï ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ ʤʝʞʜʫ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʤʠ  
ʧʘʨʘʤʝʪʨʘʤʠ ʵʢʟʦʛʝʥʥʦʛʦ ʢʦʬʝʠʥʘ ʫ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʠ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 


