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ʅɸʋʏʅʆ-ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʁ 
ɾʋʈʅɸʃ  

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

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

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

Science Citation Index.  
ɾʫʨʥʘʣ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦ ʚʩʝʤ 

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

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

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

ʩʦʜʝʨʞʘʥʠʝ ʨʝʢʣʘʤʥʳʭ ʦʙʲʷʚʣʝʥʠʡ.  
ʇʨʠ ʧʝʨʝʧʝʯʘʪʢʝ ʩʩʳʣʢʘ ʥʘ ʞʫʨʥʘʣ 

ʦʙʷʟʘʪʝʣʴʥʘ.  
ʄʥʝʥʠʝ ʘʚʪʦʨʦʚ ʠ ʨʝʜʘʢʮʠʠ ʧʦ 

ʦʪʜʝʣʴʥʳʤ ʚʦʧʨʦʩʘʤ ʤʦʞʝʪ ʥʝ ʩʦʚʧʘʜʘʪʴ.  
ʇʣʘʪʘ ʩ ʘʩʧʠʨʘʥʪʦʚ ʟʘ ʧʫʙʣʠʢʘʮʠʶ 

ʨʫʢʦʧʠʩʠ ʥʝ ʚʟʠʤʘʝʪʩʷ.  
ʉʧʨʘʚʢʠ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

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

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

RESEARCH AND PRODUCTION  
JOURNAL  

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

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

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

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

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

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

tisement for your company. Ads and com-
mer-cial information are published after pay-
ment. The execution period is within 3 
months.  
The editorial board is not responsible for 

the content of advertisement.  
When reprinting, a link to the journal is 

required.  
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227 

 ¶ɸʥʘʣʠʟ ʚʦʟʨʘʩʪʥʦʡ ʜʠʥʘʤʠʢʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ 
ʬʦʨʝʣʠ ʨʘʜʫʞʥʦʡ ʚ ʫʩʣʦʚʠʷʭ ʘʢʚʘʢʫʣʴʪʫʨʳ. ʂʘʨʧʝʥʢʦ ʃ.ʖ.,  
ʉʠʜʦʨʦʚʘ ʅ.ɸ., ʇʦʣʠʩʪʦʚʩʢʘʷ ʇ.ɸ., ɹʘʭʪʘ ɸ.ɸ., ʉʘʚʫʰʢʠʥ ɸ.ʀ.,  
ɹʘʙʠʯ ʆ.ʆ., ʉʫʭʠʭ ʉ.ɸ., ʅʠʢʦʥʦʚ ʀ.ʅ. 

236 

 ¶ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʝʞʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ  
ʚ ʩʚʷʟʠ ʩ ʠʭ ʪʠʧʦʤ ʧʠʪʘʥʠʷ. ɻʣʫʰʦʥʦʢ ʉ.ʉ., ɿʝʣʝʥʝʚʩʢʠʡ ʅ.ɺ. 

244 

 ¶ɸʥʘʪʦʤʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʘʩʮʠʡ ʷʛʦʜʠʯʥʦ-
ʙʝʜʨʝʥʥʦʡ ʦʙʣʘʩʪʠ ʫ ʨʳʩʠ ʦʙʳʢʥʦʚʝʥʥʦʡ. ʉʣʝʩʘʨʝʥʢʦ ʅ.ɸ.,  
ʆʛʘʥʦʚ ʕ.ʆ., ʐʠʨʦʢʦʚʘ ɽ.ʆ.  

250 

 ¶ʇʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ ʙʫʨʳʭ ʚʦʜʦʨʦʩʣʝʡ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʨʦʜʥʦʛʦ 
ʘʜʘʧʪʦʛʝʥʘ. ʂʘʨʧʝʥʢʦ ʃ.ʖ., ʉʠʜʦʨʦʚʘ ʅ.ɸ., ʇʦʣʠʩʪʦʚʩʢʘʷ ʇ.ɸ., 
ɹʘʭʪʘ ɸ.ɸ., ʉʘʚʫʰʢʠʥ ɸ.ʀ., ɹʘʙʠʯ ʆ.ʆ., ʉʫʭʠʭ ʉ.ɸ., ʅʠʢʦʥʦʚ ʀ.ʅ. 

263 

 ¶ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠ-
ʩʪʝʤʝ ʚʠʜʝʦʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʘʥʘʣʠʟʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 
ʢʦʨʦʚ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʝʛʦ ʠʟʤʝʥʝʥʠʷ. ɸʯʠʣʦʚ ɺ.ɺ., ʆʣʦʥʮʝʚ ɺ.ɸ. 

269 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 4, 2023 ʛ. 

 

 7 

 ¶ʆʩʦʙʝʥʥʦʩʪʠ ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʠʥʜʝʝʢ ʚ ʫʩʣʦʚʠʷʭ ʧʪʠʮʝʬʘʙ-
ʨʠʢʠ. ʂʦʟʣʦʚʘ ʉ.ɺ., ɺʝʨʝʤʝʝʚʘ ʉ.ɸ., ʂʨʘʩʥʦʣʦʙʦʚʘ ɽ.ʇ.,  
ʏʝʨʝʤʝʥʠʥʘ ʅ.ɸ., ʃʦʤʜʦ ɸ.ʀ.  

276 

 ¶ʆʮʝʥʢʘ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ Parasaimo mykiss walbaum ʚ 
ʫʩʣʦʚʠʷʭ ʬʦʨʝʣʝʚʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʢʘʢ ʦʩʥʦʚʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠ-
ʨʦʜʥʦʛʦ ʘʜʘʧʪʦʛʝʥʘ ʥʘ ʦʩʥʦʚʝ ʟʝʣʝʥʳʭ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ.  
ʂʘʨʧʝʥʢʦ ʃ.ʖ., ʉʠʜʦʨʦʚʘ ʅ.ɸ.,   ʇʦʣʠʩʪʦʚʩʢʘʷ ʇ.ɸ., ɹʘʭʪʘ ɸ.ɸ., 
ʉʘʚʫʰʢʠʥ ɸ.ʀ., ɹʘʙʠʯ ʆ.ʆ., ʉʫʭʠʭ ʉ.ɸ., ʅʠʢʦʥʦʚ ʀ.ʅ. 

285 

 ¶ɸʥʘʣʠʟ ʧʨʠʤʝʥʝʥʠʷ ʛʦʪʦʚʳʭ ʨʘʮʠʦʥʦʚ Expert hepatic ʜʣʷ ʚʟʨʦʩ-
ʣʳʭ ʢʦʰʝʢ ʟʘʙʦʪʘ ʦ ʧʝʯʝʥʠ ʢʦʤʧʘʥʠʠ ʄʠʨʘʪʦʨʛ. ʂʘʨʧʝʥʢʦ ʃ.ʖ., 
ɹʘʭʪʘ ɸ.ɸ.  

293 

 ¶ɺʣʠʷʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʚʦʟʨʘʩʪʥʳʭ ʜʝ-

ʛʝʥʝʨʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʝʨʚʥʦ-ʤʳʰʝʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʫ ʩʦʙʘʢ. 
ɸʣʝʢʩʘʥʜʨʦʚʘ ɽ.ʖ., ʂʨʷʯʢʦ ʆ.ɺ.  

299 

 ¶ɸʨʭʠʪʝʢʪʦʥʠʢʘ ʣʝʚʦʡ ʢʦʨʦʥʘʨʥʦʡ ʘʨʪʝʨʠʠ ʙʫʨʦʛʦ ʤʝʜʚʝʜʷ.  

ʍʚʘʪʦʚ ɺ.ɸ., ɹʳʣʠʥʩʢʘʷ ɼ.ʉ. 
306 

 ¶ʄʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʝʨʝʰʝʡʢʘ ʷʡʮʝʚʦʜʘ ʫ ʢʫʨʠʮʳ 

ʢʨʦʩʩ ʍʘʡʩʝʢʩ ʙʝʣʳʡ. ɼʠʢʠʭ ɸ.ɸ., ʌʦʤʝʥʢʦ ʃ.ɺ., ʇʝʨʚʝʥʝʮʢʘʷ ʄ.ɺ.  
315 

 ¶ɺʦʟʨʘʩʪʥʳʝ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ  

ʩʦʙʦʣʷ ʯʝʨʥʦʡ ʧʫʰʢʠʥʩʢʦʡ ʧʦʨʦʜʳ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʡ  
ʧʦʜʚʠʞʥʦʩʪʠ. ʗʚʦʣʦʚʩʢʘʷ ʗ.ʆ., ʑʠʧʘʢʠʥ ʄ.ɺ.  

320 

 ¶ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʘʛʫʣʷʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʨʦʚʠ ʢʫʨ IN VITRO 

ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. ʌʦʤʠʥʘ ʃ.ʃ., ɹʝʨʝʟʠʥʘ ɼ.ʀ., ʂʫʣʘʢʦʚʘ ʊ.ʉ., 
ʄʦʜʘʥʦʚʘ ʂ.ʕ.  

327 

 ¶ʆʩʦʙʝʥʥʦʩʪʠ ʤʦʨʬʦʣʦʛʠʠ ʩʪʝʥʢʠ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʩʫʪʦʯʥʳʭ 

ʧʝʨʝʧʝʣʦʚ ʤʷʩʥʳʭ ʧʦʨʦʜ. ɻʦʣʦʚʯʝʥʢʦ ʊ.ʉ., ʃʝʤʝʱʝʥʢʦ ɺ.ɺ.,  
ʄʘʢʘʣʠʰ ʊ.ʇ.  

335 

 ¶ɸʨʪʝʨʠʘʣʴʥʘʷ ʚʘʩʢʫʣʷʨʠʟʘʮʠʷ ʪʘʟʦʚʦʡ ʢʦʥʝʯʥʦʩʪʠ ʧʣʦʜʘ  

ʩʝʚʝʨʥʦʛʦ ʦʣʝʥʷ. ɹʳʣʠʥʩʢʘʷ ɼ.ʉ., ʍʚʘʪʦʚ ɺ.ɸ.  
340 

 ¶ʃʠʤʬʘʪʠʯʝʩʢʦʝ ʨʫʩʣʦ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ʫ ʦʚʝʮ ʵʜʠʣʴʙʘʝʚʩʢʦʡ 

ʧʦʨʦʜʳ. ʄʝʣʴʥʠʢʦʚ ʉ.ʀ., ɺʘʩʠʣʴʝʚ ɼ.ɺ.  
347 

ɸʢʫʰʝʨʩʪʚʦ ʠ 
ʛʠʥʝʢʦʣʦʛʠʷ 

¶ʂʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʧʝʨʤʳ ʢʦʟʣʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʜʦ ʠ 

ʧʦʩʣʝ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ. ʂʦʨʦʯʢʠʥʘ ɽ.ɸ., ʊʨʠʬʦʥʦʚʘ ɸ.ɺ.,  
ʌʠʥʘʛʝʝʚ ɽ.ʖ., ɻʣʘʚʘʮʢʘʷ ɼ.ɽ., ʇʫʰʢʠʥʘ ɺ.ʉ. 

353 

 ¶ʈʦʣʴ ʩʠʥʜʨʦʤʘ ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʠʩʪʝʤʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʫ ʩʪʝʣʴʥʳʭ 
ʢʦʨʦʚ ʚ ʨʘʟʚʠʪʠʠ ʘʥʪʝʥʘʪʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ ʧʝʯʝʥʠ ʫ ʥʦʚʦʨʦʞ-
ʜʝʥʥʳʭ ʪʝʣʷʪ. ʇʘʨʰʠʥ ʇ.ɸ., ɺʦʩʪʨʦʠʣʦʚʘ ɻ.ɸ., ɹʨʠʛʘʜʠʨʦʚ ʖ.ʅ., 
ʐʘʧʦʰʥʠʢʦʚ ʀ.ʊ., ɾʫʢʦʚ ʄ.ʉ., ɸʢʫʣʦʚʘ ʂ.ʆ.  

361 

 ¶ɺʣʠʷʥʠʝ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦ-ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʘ  
mito-tempo ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʩʧʝʨʤʳ ʧʝʪʫʭʦʚ ʚ ʮʠʢʣʝ  
ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ ʠ ʣʠʦʬʠʣʠʟʘʮʠʠ. ʂʫʨʦʯʢʠʥ ɸ.ɸ.,  
ʉʪʘʥʠʰʝʚʩʢʘʷ ʆ.ʀ., ʉʠʣʶʢʦʚʘ ʖ.ʃ., ʇʣʝʰʘʥʦʚ ʅ.ɺ.  

370 

 ¶ʃʠʧʠʜʥʳʡ ʩʦʩʪʘʚ ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ 
ʧʝʪʫʭʦʚ (Gallus gallus domesticus) ʠ ʝʛʦ ʜʠʥʘʤʠʢʘ ʚ ʧʨʦʮʝʩʩʝ  
ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ. ʉʪʘʥʠʰʝʚʩʢʘʷ ʆ.ʀ., ʉʠʣʶʢʦʚʘ ʖ.ʃ.  

379 

 ¶ɺʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ɓ-ʛʠʜʨʦʢʩʠʙʫʪʠʨʘʪʘ ʠ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ 
ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʬʫʥʢʮʠʶ ʠ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ. 
ʅʠʢʦʣʘʝʚ ʉ.ɺ. 

388 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 4, 2023ʛ. 

 

8  

 ¶ʆʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ  
ʩʚʸʨʪʳʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʠ ʢʦʨʦʚ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ  
ʧʦʟʜʥʝʛʦ ʪʦʢʩʠʢʦʟʘ ʙʝʨʝʤʝʥʥʳʭ. ʄʠʭʘʣʸʚ ɺ.ʀ., ʏʫʩʦʚʘ ɻ.ɻ.  

396 

 ¶ʃʘʙʦʨʘʪʦʨʥʳʝ ʤʝʪʦʜʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʨʢʝʨʘ ʧʨʦʣʠʬʝʨʘʪʠʚ-
ʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ki-67 ʚ ʧʣʘʮʝʥʪʝ ʢʦʨʦʚ ʧʨʠ ʦʩʣʦʞʥʝʥʥʦʡ  
ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʨʦʜʘʭ. ɸʚʜʝʝʥʢʦ ɺ.ʉ., ʄʘʢʘʚʯʠʢ 
ʉ.ɸ., ʉʘʬʨʦʥʦʚ ɼ.ʀ., ʄʦʠʩʝʝʚʘ ʂ.ɸ.  

403 

 ¶ɻʝʥʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʢʘʯʝʩʪʚʘ ʩʧʝʨʤʳ ʞʝʨʝʙʮʦʚ.  
ʅʠʢʠʪʢʠʥʘ ɽ.ɺ. 

413 

 ¶ɺʣʠʷʥʠʝ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʠʟ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʠ 

ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʢʦʟʣʦʚ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʭ ʩʧʝʨʤʘʪʦ-
ʟʦʠʜʦʚ. ʂʦʨʦʯʢʠʥʘ ɽ.ɸ., ʊʨʠʬʦʥʦʚʘ ɸ.ɺ., ʌʠʥʘʛʝʝʚ ɽ.ʖ.,  
ɻʣʘʚʘʮʢʘʷ ɼ.ɽ., ʇʫʰʢʠʥʘ ɺ. ʉ. 

421 

 ¶ʄʠʢʨʦʙʥʳʡ ʧʝʡʟʘʞ ʧʦʣʦʚʳʭ ʧʫʪʝʡ ʟʜʦʨʦʚʳʭ ʢʦʨʦʚ ʩ ʨʘʟʣʠʯʥʳʤ 

ʩʨʦʢʦʤ ʩʪʝʣʴʥʦʩʪʠ. ʇʘʨʰʠʥ ʇ.ɸ., ɺʦʩʪʨʦʠʣʦʚʘ ɻ.ɸ.,  
ɹʨʠʛʘʜʠʨʦʚ ʖ.ʅ., ʐʘʧʦʰʥʠʢʦʚ ʀ.ʊ., ɾʫʢʦʚ ʄ.ʉ.,  
ʄʘʥʞʫʨʠʥʘ ʆ.ɸ., ʇʝʨʝʧʝʣʢʠʥʘ ʀ.ʉ., ʗʢʠʤʯʫʢ ʆ.ɺ. 

431 

 ¶ʂʦʥʮʝʥʪʨʘʮʠʷ ʘʥʪʠʤʶʣʣʝʨʦʚʘ ʛʦʨʤʦʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ  

ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ.  
ʂʨʫʪʠʢʦʚʘ ɸ.ɸ., ʅʠʢʠʪʢʠʥʘ ɽ.ɺ., ʐʠʨʷʝʚ ɻ.ɺ., ʇʝʛʣʠʚʘʥʷʥ ɻ.ʂ., 
ʄʫʩʠʜʨʘʡ ɸ.ɸ., ʅʠʢʠʪʠʥ ɻ.ʉ. 

438 
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ʈɽʌɽʈɸʊ 
ʊʫʙʝʨʢʫʣʸʟ ï ʦʧʘʩʥʦʝ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʨʘʟʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪ-
ʥʳʭ. ʇʦ ʜʘʥʥʳʤ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ ʟʘ 2022 ʛʦʜ, ʩʠʪʫʘʮʠʷ ʧʦ ʪʫʙʝʨʢʫʣʸʟʫ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʷʚʣʷʝʪʩʷ ʵʥʜʝʤʠʯʥʦʡ, ʩʪʘʙʠʣʴʥʦʡ, ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʝʥ-
ʜʳ ʫʙʳʚʘʶʱʠʝ, ʵʧʠʜʝʤʠʯʝʩʢʠʝ ʧʦʨʦʛʠ ʧʦ ʥʝʙʣʘʛʦʧʦʣʫʯʠʶ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 
ʥʝ ʧʨʝʦʜʦʣʝʥʳ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 2022 ʛʦʜʫ ʦʬʠʮʠʘʣʴʥʦ ʟʘʙʦʣʝʚʘʥʠʝ 
ʪʫʙʝʨʢʫʣʸʟʦʤ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʝ ʦʙʥʘʨʫʞʝʥʦ, ʥʦ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 

ʥʘʣʠʯʠʝ ʜʘʥʥʦʡ ʠʥʬʝʢʮʠʠ ʫ ʥʝʩʢʦʣʴʢʠʭ ʩʚʠʥʝʡ ʠ ʢʘʙʘʥʦʚ. ʉʫʜʷ ʧʦ ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝ-
ʩʪʚʘ ʟʘʙʦʣʝʚʰʝʛʦ ʪʫʙʝʨʢʫʣʸʟʦʤ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʦʙʱʘʷ ʩʪʨʘʪʝʛʠʷ ʙʦʨʴʙʳ ʩ ʜʘʥ-
ʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʫʩʧʝʰʥʘ, ʥʦ ʵʪʦ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʥʝ ʠʩʢʣʶʯʘʝʪ ʧʦʪʨʝʙʥʦ-
ʩʪʠ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʪʝʩʪʦʚ. ɹʝʟʦʧʘʩʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʥʘʧʨʷʤʫʶ ʟʘ-
ʚʠʩʠʪ ʦʪ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʘ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʙʱʠʭ ʜʣʷ 
ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʪʫʙʝʨʢʫʣʸʟ. ʉʘʤʳʤ ʙʳʩʪʨʳʤ ʩʧʦʩʦ-
ʙʦʤ ʠʥʜʠʢʘʮʠʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʘʛʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʠʤʤʫʥʦʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. 
ɼʘʥʥʘʷ ʧʫʙʣʠʢʘʮʠʷ ʧʦʩʚʷʱʝʥʘ ʜʝʪʘʣʷʤ, ʥʘ ʢʦʪʦʨʳʭ ʞʝʣʘʪʝʣʴʥʦ ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘ-
ʥʠʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʪʝʩʪʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʠʤʤʫʥʦʭʨʦʤʘʪʦʛʨʘʬʠʯʝ-
ʩʢʦʤ ʘʥʘʣʠʟʝ, ʥʘ ʧʨʠʤʝʨʝ ʪʫʙʝʨʢʫʣʸʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ɺ ʢʘʯʝʩʪʚʝ ʩʝʥʩʠʙʠʣʠʟʠ-
ʨʫʶʱʝʡ ʦʩʥʦʚʳ ʪʝʩʪʦʚʦʡ ʟʦʥʳ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘʪʠʚʥʳʝ 
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ʘʥʪʠʛʝʥʳ Mycobacterium bovis, ʚʳʨʘʱʝʥʥʳʝ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʃʝʚʝʥʰʪʝʡʥʘ-
ʁʝʥʩʝʥʘ, ʦʙʣʘʜʘʶʱʠʝ ʜʦʢʘʟʘʥʥʦʡ ʘʥʪʠʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʂʦʥʲʶʛʘʮʠʶ ʘʥʪʠʚʠʜʦʚʳʭ 
ʘʥʪʠʪʝʣ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʢʦʣʣʦʠʜʥʳʤ ʨʘʩʪʚʦʨʦʤ ʟʦʣʦʪʘ, ʜʠʘʤʝʪʨ ʯʘʩʪʠʮ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘ-
ʚʠʣ (25,0Ñ0,9) ʥʤ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʧʦʢʘʟʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʠʘʛʥʦ-
ʩʪʠʯʝʩʢʦʛʦ ʪʝʩʪʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʸʟʥʳʭ ʘʥʪʠʪʝʣ ʤʝʪʦʜʦʤ ʠʤʤʫʥʦʭʨʦʤʘ-
ʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʊʫʙʝʨʢʫʣʸʟ ï ʦʧʘʩʥʦʝ, ʩʦʮʠʘʣʴʥʦ ʟʥʘ-

ʯʠʤʦʝ ʠʥʬʝʢʮʠʦʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʟʘʨʘ-
ʞʝʥʠʶ ʢʦʪʦʨʳʤ ʧʦʜʚʝʨʞʝʥʳ ʞʠʚʦʪʥʳʝ ʠ 
ʯʝʣʦʚʝʢ. ʅʘʠʙʦʣʴʰʘʷ ʦʧʘʩʥʦʩʪʴ ʜʘʥʥʦʡ 
ʠʥʬʝʢʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ 
ʥʝʛʘʪʠʚʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 
ï ʭʨʦʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʯʪʦ 
ʟʘʪʨʫʜʥʷʝʪ ʙʳʩʪʨʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʯʘʣʘ 
ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʯʘʩʪʦʝ ʥʘʣʠʯʠʝ 
ʰʪʘʤʤʦʚ ʩ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ, 
ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦ-
ʩʪʴʶ ʢ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʘʤ 
(ʙʦʣʴʰʝ ʦʪʥʦʩʠʪʩʷ ʢ Mycobacterium tuber-
culosis), ʜʣʠʪʝʣʴʥʦʩʪʴ ʨʦʩʪʘ ʥʘ ʧʠʪʘʪʝʣʴ-
ʥʳʭ ʩʨʝʜʘʭ (ʦʩʦʙʦ ʘʢʪʫʘʣʴʥʦ ʧʨʠ ʦʧʨʝʜʝ-
ʣʝʥʠʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʫʪʸʤ 
ʧʦʩʝʚʘ ʥʘ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʩ ʪʝʩʪʠʨʫʝ-
ʤʳʤʠ ʘʥʪʠʙʠʦʪʠʢʘʤʠ ʧʨʠ ʣʝʯʝʥʠʠ ʯʝʣʦ-
ʚʝʢʘ), ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʟʙʫʜʠʪʝʣʝʡ ʪʫʙʝʨʢʫ-
ʣʸʟʘ (M. tuberculosis, M. bovis, M. african-
um) ʠʥʬʠʮʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʙʠʦʣʦʛʠʯʝ-
ʩʢʠʝ ʚʠʜʳ. ʂʘʩʘʪʝʣʴʥʦ ʪʫʙʝʨʢʫʣʸʟʘ ʢʨʫʧ-
ʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩʠʪʫʘʮʠʶ ʤʦʞʝʪ ʫʩʫ-
ʛʫʙʣʷʪʴ ʟʘʪʨʫʜʥʸʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʩʝʨʦ-
ʣʦʛʠʯʝʩʢʠʝ ʠ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʪʝʩʪʳ ʤʦʛʫʪ 
ʜʘʚʘʪʴ ʣʦʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 
ʦʩʣʘʙʣʝʥʠʝʤ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʞʠʚʦʪ-
ʥʦʛʦ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʚʩʣʝʜʩʪʚʠʝ ʪʷʞʝʣʦʛʦ 
ʧʨʦʪʝʢʘʥʠʷ ʠʥʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝ-
ʚʘʥʠʡ, ʣʠʙʦ ʧʨʦʙʣʝʤʘʤʠ ʥʝʠʥʬʝʢʮʠʦʥʥʦ-
ʛʦ ʭʘʨʘʢʪʝʨʘ [1, 2]. ʉʪʨʘʪʝʛʠʷ ʙʦʨʴʙʳ ʩ 
ʪʫʙʝʨʢʫʣʸʟʦʤ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, 
ʧʨʠʤʝʥʷʝʤʘʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʦʢʘʟʘʣʘʩʴ 
ʜʦʩʪʘʪʦʯʥʦ ʫʩʧʝʰʥʦʡ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ 
ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ, ʚ 2022 ʛʦʜʫ ʥʦʚʳʭ 
ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ ʩʨʝʜʠ ʢʦʨʦʚ ʥʝ ʚʳʷʚ-
ʣʝʥʦ. ʆʜʥʘʢʦ ʚ 2021 ʠ ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ 
ʛʦʜʘʭ ʟʘʙʦʣʝʚʘʥʠʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʨʝ-
ʛʫʣʷʨʥʦ [3]. ɸʣʣʝʨʛʠʯʝʩʢʠʝ, ʩʝʨʦʣʦʛʠʯʝ-
ʩʢʠʝ ʠ ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ 
ʧʦʢʘʟʘʣʠ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʨʘʤʢʘʭ 
ʦʙʱʝʡ ʩʪʨʘʪʝʛʠʠ ʙʦʨʴʙʳ ʩ ʪʫʙʝʨʢʫʣʸʟʦʤ 
ʢʨʫʧʥʦʛʦ ʠ ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ʆʜʥʘ-

ʢʦ ʦʪ ʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʠʥʲʝʢʮʠʷ ʪʫ-
ʙʝʨʢʫʣʠʥʘ ʠʣʠ ʚʟʷʪʠʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʩʝʨʦ-
ʣʦʛʠʯʝʩʢʦʡ ʠʣʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠ-
ʢʠ) ʜʦ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʤʦʞʝʪ ʧʨʦʡʪʠ ʥʝ ʦʜʠʥ ʜʝʥʴ. ɺ ʭʦʜʝ 
ʚʝʜʝʥʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʩʫʱʝʩʪʚʫʶʪ ʩʠ-
ʪʫʘʮʠʠ (ʧʨʦʚʝʜʝʥʠʝ ʩʨʦʯʥʳʭ ʭʠʨʫʨʛʠʯʝ-
ʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʨʦʜʦʚʩʧʦʤʦʞʝʥʠʝ ʠ ʜʨʫ-
ʛʠʝ ʧʨʦʮʝʜʫʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʦʥʪʘʢʪʦʤ ʩ 
ʞʠʚʦʪʥʳʤʠ), ʢʦʛʜʘ ʥʫʞʥʦ ʚ ʤʘʢʩʠʤʘʣʴʥʦ 
ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ 
ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʞʠʚʦʪʥʦʛʦ ʦʧʘʩʥʳʤʠ ʜʣʷ 
ʯʝʣʦʚʝʢʘ ʟʘʙʦʣʝʚʘʥʠʷʤʠ (ʚ ʧʝʨʚʫʶ ʦʯʝ-
ʨʝʜʴ ʪʫʙʝʨʢʫʣʸʟʦʤ ʠ ʙʨʫʮʝʣʣʸʟʦʤ). ɺ ʜʘʥ-
ʥʦʤ ʩʣʫʯʘʝ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʙʳʩʪʨʳʭ ʨʝ-
ʘʢʮʠʡ ʷʚʣʷʝʪʩʷ ʠʤʤʫʥʦʭʨʦʤʘʪʦʛʨʘʬʠʯʝ-
ʩʢʠʡ ʘʥʘʣʠʟ (ʀʍɸ). ʋʢʘʟʘʥʠʝ ʥʘʠʙʦʣʝʝ 
ʟʥʘʯʠʤʳʭ ʘʩʧʝʢʪʦʚ ʨʘʟʨʘʙʦʪʢʠ ʀʍɸ ʪʝ-
ʩʪʦʚ ʥʘ ʧʨʠʤʝʨʝ ʚʦʟʙʫʜʠʪʝʣʷ ʪʫʙʝʨʢʫʣʸʟʘ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩʪʘʣʦ ʮʝʣʴʶ 
ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʧʫʙʣʠʢʘʮʠʠ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʘʥʪʠʛʝʥʦʚ ʤʠʢʦʙʘʢʪʝ-

ʨʠʡ ʪʫʙʝʨʢʫʣʸʟʘ (M. bovis, hʪʘʤʤ bovinus 
8 ï 700201), ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʥʘ ʧʠʪʘʪʝʣʴ-
ʥʦʡ ʩʨʝʜʝ ʃʝʚʝʥʰʪʝʡʥʘ-ʁʝʥʩʝʥʘ ʚ ʪʝʯʝ-
ʥʠʝ 1-2 ʤʝʩʷʮʝʚ ï ʜʦ ʧʦʷʚʣʝʥʠʷ ʚʠʜʠʤʦʛʦ 
ʨʦʩʪʘ ʙʘʢʪʝʨʠʡ, ʥʝ ʜʦʧʫʩʢʘʷ ʠʭ ʧʝʨʝʨʘʩ-
ʪʘʥʠʷ, ʧʦʩʣʝ ʯʝʛʦ ʚʳʜʝʣʷʣʠ ʘʥʪʠʛʝʥʳ [4].  
ʀʤʤʫʥʠʟʘʮʠʶ ʢʨʦʣʠʢʦʚ (ʧʦʨʦʜʘ ʰʠʥ-

ʰʠʣʣʘ, ʚʝʩ 2 ʢʛ) ʠ ʦʚʝʮ (ʨʦʤʘʥʦʚʩʢʘʷ ʧʦ-
ʨʦʜʘ, ʚʝʩ 30 ʢʛ) ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʫ ɹʘʣ-
ʣʠ [5]. ʂʨʦʣʠʢʦʚ ʠʤʤʫʥʠʟʠʨʦʚʘʣʠ ʘʥʪʠʛʝ-
ʥʘʤʠ ʤʠʢʦʙʘʢʪʝʨʠʡ, ʧʦʣʫʯʘʝʤʳʤʠ ʚ ʨʘʤ-
ʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʦʟʝ 100 ʤʛ 
ʥʘ ʛʦʣʦʚʫ. ʆʚʝʮ ʠʤʤʫʥʠʟʠʨʦʚʘʣʠ ʠʤʤʫ-
ʥʦʛʣʦʙʫʣʠʥʘʤʠ ʢʨʦʣʠʢʦʚ ʠ ʢʨʫʧʥʦʛʦ ʨʦ-
ʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʜʦʟʝ 0,1 ʤʛ ʥʘ ʢʠʣʦʛʨʘʤʤ 
ʤʘʩʩʳ ʦʚʮʳ. ʋʢʘʟʘʥʥʳʝ ʜʦʟʳ ʧʨʠ ʠʤʤʫ-
ʥʠʟʘʮʠʠ ʢʨʦʣʠʢʦʚ ʠ ʦʚʝʮ ʩʦʭʨʘʥʷʣʠʩʴ 
ʧʨʠ ʢʘʞʜʦʤ ʚʚʝʜʝʥʠʠ. ɸʥʪʠʪʝʣʦʛʝʥʝʟ 
ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʚ ʨʝʘʢʮʠʠ ʠʤʤʫʥʦʜʠʬ-
ʬʫʟʠʠ. ʀʟ ʛʠʧʝʨʠʤʤʫʥʥʳʭ ʠ ʘʥʪʠʚʠʜʦʚʳʭ 
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ʩʳʚʦʨʦʪʦʢ ʚʳʜʝʣʷʣʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ 
ʢʣʘʩʩʘ G ʤʝʪʦʜʘʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ 
ʦʩʘʞʜʝʥʠʷ ʩʫʣʴʬʘʪʦʤ ʘʤʤʦʥʠʷ, ʘʥʠʦʥʦ-
ʦʙʤʝʥʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ. 
ʂʦʥʪʨʦʣʴ ʯʠʩʪʦʪʳ IgG ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʤʝʪʦʜʦʤ ʥʘʪʠʚʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʥʘ ʘʮʝ-
ʪʘʪʮʝʣʣʶʣʦʟʥʳʭ ʤʝʤʙʨʘʥʘʭ, ʢʦʥʮʝʥʪʨʘ-
ʮʠʶ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʦʧʨʝʜʝʣʷʣʠ ʥʘ 
ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ çNanodrop 
2000è (çThermo Scientificè, ʉʐɸ). 
ʅʘʥʦʯʘʩʪʠʮʳ ʢʦʣʣʦʠʜʥʦʛʦ ʟʦʣʦʪʘ ʩʦ 

ʩʨʝʜʥʠʤ ʜʠʘʤʝʪʨʦʤ 25 ʥʤ ʧʦʣʫʯʘʣʠ ʠʟ 
ʟʦʣʦʪʦʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ 
(ɿʍɺʂ) (ʆʆʆ çɸʫʨʘʪè, ʈʦʩʩʠʷ) ʤʦʜʠʬʠ-
ʮʠʨʦʚʘʥʥʳʤ ʤʝʪʦʜʦʤ ʊʫʨʢʝʚʠʯʘ-ʌʨʝʥʩʘ 
[6, 7], ʧʨʠ ʵʪʦʤ ʦʙʲʝʤʳ 1 % ʨʘʩʪʚʦʨʘ 
ɿʍɺʂ ʠ 1 % ʨʘʩʪʚʦʨʘ ʮʠʪʨʘʪʘ ʥʘʪʨʠʷ ʥʘ 
50 ʤʣ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʩʦʩʪʘʚʣʷʣʠ 0,58 
ʠ 0,72 ʤʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆ ʬʦʨʤʠʨʦʚʘ-
ʥʠʠ ʥʘʥʦʯʘʩʪʠʮ ʩʫʜʠʣʠ ʧʦ ʠʟʤʝʥʝʥʠʶ 
ʦʢʨʘʩʢʠ ʨʘʩʪʚʦʨʘ ʩ ʙʣʝʜʥʦ-ʛʦʣʫʙʦʛʦ ʥʘ 
ʬʠʦʣʝʪʦʚʳʡ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ï ʨʫʙʠʥʦ-
ʚʳʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʘʚʝʨʰʝʥʠʠ 
ʧʨʦʮʝʩʩʘ ʢʦʘʣʝʩʮʝʥʮʠʠ ʟʘʨʦʜʳʰʝʡ ʥʘʥʦ-
ʯʘʩʪʠʮ. ʇʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʩʪʘʙʠʣʴʥʦʡ 
ʦʢʨʘʩʢʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʨʠʟʥʘʢʦʚ ʬʣʦʢ-
ʢʫʣʷʮʠʠ ʧʦʣʫʯʝʥʥʳʡ ʟʦʣʴ ʦʭʣʘʞʜʘʣʠ ʜʦ 
ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʦʚʦʜʠʣʠ ʨʅ 
ʜʦ 9,0 ʧʨʠ ʧʦʤʦʱʠ 0,2 ʄ K2CO3.  
ʀʤʤʦʙʠʣʠʟʘʮʠʶ ʦʯʠʱʝʥʥʳʭ IgG 

(ʘʥʪʠʪʝʣʘ ʦʚʮʳ ʧʨʦʪʠʚ ʢʨʦʣʠʢʦʚ ʠ ʧʨʦʪʠʚ 
ʢʦʨʦʚʳ), ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʜʠʘʣʠʟʦʚʘʥʥʳʭ 
ʧʨʦʪʠʚ 2 ʤʄ ʙʦʨʘʪʥʦ-HCl-ʙʫʬʝʨʘ (ʨʅ 
9,0) ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʢʦʥʲʶʛʘʪʦʚ ʩ ʧʝʨʦʢ-
ʩʠʜʘʟʦʡ ʭʨʝʥʘ (Sigma Aldrich, ʉʐɸ), ʥʘ 
ʥʘʥʦʯʘʩʪʠʮʘʭ ʢʦʣʣʦʠʜʥʦʛʦ ʟʦʣʦʪʘ ʚʳʧʦʣ-
ʥʷʣʠ ʧʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʝ 
ʉʦʪʥʠʢʦʚʘ ɼ.ɺ. [8], ʚ ʨʘʟʣʠʯʥʳʭ ʤʦʜʠʬʠ-
ʢʘʮʠʷʭ. ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʫʣʴʪʠʤʝʤ-
ʙʨʘʥʥʳʭ ʢʦʤʧʦʟʠʪʦʚ ï ʦʩʥʦʚʳ ʀʍɸ ʪʝ-
ʩʪʦʚ ï ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʧʣʝʢʪ ʥʠʪʨʦʮʝʣ-
ʣʶʣʦʟʥʳʭ ʤʝʤʙʨʘʥ ʠ ʧʦʜʣʦʞʝʢ çMDI 
Easypackè (çMDIè, ʀʥʜʠʷ). 
ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʦʜʝʣʴ ʪʝʩʪʘ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʦʟʠʪ ʩ ʘʥʘʣʠʪʠʯʝʩʢʦʡ 
ʤʝʤʙʨʘʥʦʡ [9], ʛʜʝ ʪʝʩʪʦʚʘʷ ʟʦʥʘ ï ʘʥʪʠ-
ʛʝʥ M. bovis ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 28 
ʢɼɸ, ʢʦʥʪʨʦʣʴʥʘʷ ʟʦʥʘ ï ʠʤʤʫʥʦʛʣʦʙʫʣʠ-
ʥʳ ʮʝʣʝʚʦʛʦ ʚʠʜʘ ʞʠʚʦʪʥʦʛʦ (ʚ ʦʜʥʦʤ 
ʩʣʫʯʘʝ ʢʨʦʣʠʢ, ʚ ʜʨʫʛʦʤ ʢʨʫʧʥʳʡ ʨʦʛʘ-
ʪʳʡ ʩʢʦʪ). ʇʨʠʥʮʠʧ ʪʘʢʦʚ, ʯʪʦ ʘʥʪʠʪʝʣʘ ʚ 

ʘʥʘʣʠʪʝ ʩʚʷʟʳʚʘʶʪʩʷ ʩʥʘʯʘʣʘ ʩ ʢʦʥʲʶʛʘ-
ʪʦʤ, ʦʙʨʘʟʫʷ ʢʦʤʧʣʝʢʩ, ʧʦʪʦʤ ʜʘʥʥʳʡ 
ʢʦʤʧʣʝʢʩ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʘʥʪʠʛʝʥʦʤ ʪʝʩʪʦ-
ʚʦʡ ʟʦʥʳ (ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʚ ʘʥʘʣʠʪʝ ʙʳʣʠ 
ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʥʠʪʝʣʘ), ʜʘʣʝʝ ʧʦ ʭʦʜʫ 
ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ ʢʦʥʲʶʛʘʪ ʩʚʷʟʳʚʘʝʪ-
ʩʷ ʩ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ 
ʟʦʥʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶ-
ʱʠʭ ʟʦʥʘʭ ʪʝʩʪʘ ʦʙʨʘʟʫʶʪʩʷ ʦʢʨʘʰʝʥʥʳʝ 
ʧʦʣʦʩʳ/ʜʦʪʳ. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS  
ʂʣʶʯʝʚʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʜʠʘʛʥʦʩʪʠʯʝ-

ʩʢʦʛʦ ʪʝʩʪʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʚ ʠʩʩʣʝʜʫʝʤʳʭ 
ʦʙʨʘʟʮʘʭ ʘʥʪʠʪʝʣ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʯʥʳʡ 
ʠʤʤʫʥʦʛʝʥʥʳʡ ʘʥʪʠʛʝʥ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝ-
ʜʦʚʘʥʠʠ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʥʪʠʛʝʥ, ʧʦʣʫ-
ʯʝʥʥʳʡ ʠʟ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ M. bovis ʚʦ 
ʬʨʘʢʮʠʷʭ ʧʦʩʣʝ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ 
ʦʯʠʩʪʢʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʦʪ-
ʜʝʣʴʥʦ ʘʥʪʠʛʝʥ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 28 
ʢɼʘ (ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ ʇɸ-
ɸɻ) ʩʧʝʮʠʬʠʯʥʳʡ ʚ ʚʝʩʪʝʨʥ-ʙʣʦʪʝ ʩ ʛʠʧʝ-
ʨʠʤʤʫʥʥʦʡ ʩʳʚʦʨʦʪʢʦʡ ʢʨʦʚʠ ʢʨʦʣʠʢʘ 
ʧʨʦʪʠʚ ʮʝʣʴʥʦʛʦ ʚʦʟʙʫʜʠʪʝʣʷ ʪʫʙʝʨʢʫʣʸ-
ʟʘ. ʄʦʜʝʣʴ ʘʥʪʠʛʝʥʘ ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩ-
ʩʦʡ 28 ʢɼʘ ʙʳʣʘ ʚʟʷʪʘ ʟʘ ʦʩʥʦʚʫ ʚʚʠʜʫ 
ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʦʛʦ ʘʥʪʠ-
ʛʝʥʘ ʠ ʝʛʦ ʚʳʨʘʞʝʥʥʳʭ ʠʤʤʫʥʦʛʝʥʥʳʭ 
ʩʚʦʡʩʪʚ, ʦʜʥʘʢʦ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʥʝʦʙ-
ʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʤʫʣʴʪʠʘʥʪʠʛʝʥʥʦʛʦ 
ʧʦʜʭʦʜʘ [1, 10, 11]. ɼʣʷ ʥʘʥʝʩʝʥʠʷ ʥʘ ʥʠʪ-
ʨʦʮʝʣʣʶʣʦʟʥʫʶ ʤʝʤʙʨʘʥʫ ʚ ʥʘʰʝʤ ʩʣʫ-
ʯʘʝ ʨʘʙʦʯʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʩʪʘʚʠʣʘ ʦʪ 10 
ʤʛ/ʤʣ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʝʪ ʨʘʩ-
ʭʦʜ ʘʥʪʠʛʝʥʘ ʚ ʀʌɸ ʜʘʞʝ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, 
ʯʪʦ ʦʙʲʝʤ ʥʘʥʦʩʠʤʦʛʦ ʘʥʪʠʛʝʥʘ ʥʘ ʦʜʥʫ 
ʤʝʤʙʨʘʥʫ (ʜʣʷ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʘʥʘʣʠʪʠ-
ʯʝʩʢʦʡ ʟʦʥʳ ʥʠʪʨʦʮʝʣʣʶʣʦʟʥʦʡ ʤʝʤʙʨʘ-
ʥʳ ʰʠʨʠʥʦʡ 5 ʤʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜ-
ʥʦʤʫ ʛʦʪʦʚʦʤʫ ʪʝʩʪʫ ʜʣʷ ʀʍɸ) ʩʦʩʪʘʚʣʷ-
ʝʪ ʦʢʦʣʦ 0,2-0,3 ʤʢʣ. ʇʨʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴ-
ʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʝʩʪʦʚ ʥʘʥʝʩʝʥʠʝ ʘʥʪʠ-
ʛʝʥʘ ʥʘ ʤʝʤʙʨʘʥʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʠʩʧʝʥ-
ʩʝʨʦʤ, ʥʦ ʥʘ ʵʪʘʧʝ ʧʝʨʚʠʯʥʦʡ ʨʘʟʨʘʙʦʪʢʠ 
ʧʦʢʫʧʢʘ ʪʘʢʦʛʦ ʧʨʠʙʦʨʘ ʙʫʜʝʪ ʚʝʩʴʤʘ ʟʘ-
ʪʨʘʪʥʦʡ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʬʬʝʢʪʠʚʥʳʤ 
ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘʥʝʩʝʥʠʝ ʘʥʪʠʛʝʥʘ ʥʝ ʚ 
ʚʠʜʝ ʧʦʣʦʩʳ, ʯʪʦ ʟʘʯʘʩʪʫʶ ʥʝʚʦʟʤʦʞʥʦ 
ʩʜʝʣʘʪʴ ʨʘʚʥʦʤʝʨʥʦ ʧʨʠ ʤʘʥʫʘʣʴʥʦʤ 
ʥʘʥʝʩʝʥʠʠ, ʘ ʚ ʚʠʜʝ ʪʦʯʢʠ (ʜʦʪʘ). ʂʦʥ-
ʪʨʦʣʴʥʳʡ ʘʥʪʠʛʝʥ ï ʩʳʚʦʨʦʪʢʘ ʢʨʦʚʠ ʮʝ-
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ʣʝʚʦʛʦ ʞʠʚʦʪʥʦʛʦ (ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ 
ʧʨʠʤʝʥʷʪʴ ʦʯʠʱʝʥʥʳʝ ʠʤʤʫʥʦʛʣʦʙʫʣʠ-
ʥʳ) ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʝʪ ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ 
1:100 ʥʘ ʢʘʨʙʦʥʘʪ-ʙʠʢʘʨʙʦʥʘʪʥʦʤ ʙʫʬʝʨʝ, 
ʥʘʥʝʩʝʥʠʝ ʘʥʘʣʦʛʠʯʥʦ ʮʝʣʝʚʦʤʫ ʘʥʪʠʛʝʥʫ, 
ʚ ʦʙʣʘʩʪʴ ʤʝʤʙʨʘʥʳ ʜʣʷ ʢʦʥʪʨʦʣʷ ʨʝʘʢ-
ʮʠʠ. 
ʆʪʥʦʩʠʪʝʣʴʥʦ ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʢʦʥʲ-

ʶʛʘʮʠʠ ʘʥʪʠʚʠʜʦʚʳʭ ʘʥʪʠʪʝʣ ʚ ʣʘʙʦʨʘʪʦ-
ʨʠʷʭ, ʧʨʦʬʠʣʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʪʦʨʳʭ ʟʘ-
ʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʪʝʩʪʦʚ ʜʣʷ ʩʝʨʦ-
ʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʨʘʟʣʠʯʥʳʭ ʚʦʟ-
ʙʫʜʠʪʝʣʝʡ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, 
ʚʩʝʛʜʘ ʠʤʝʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʘʥʪʠʚʠʜʦʚʳʝ 
ʢʦʥʲʶʛʘʪʳ ï ʘʥʪʠʪʝʣʘ, ʤʝʯʝʥʥʳʝ ʱʝʣʦʯ-
ʥʦʡ ʬʦʩʬʘʪʘʟʦʡ, ʧʝʨʦʢʩʠʜʘʟʦʡ ʭʨʝʥʘ ʣʠʙʦ 
ʠʥʦʡ ʤʝʪʢʦʡ, ʣʠʙʦ ʚʦʚʩʝ ʥʝʤʝʯʝʥʳʝ ʘʥʪʠ-
ʚʠʜʦʚʳʝ ʘʥʪʠʪʝʣʘ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘ-
ʥʠʠ ʤʳ ʧʨʠʤʝʥʷʣʠ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦ-
ʣʫʯʝʥʥʳʝ ʘʥʪʠʪʝʣʘ ʦʚʮʳ ʧʨʦʪʠʚ ʢʨʫʧʥʦʛʦ 
ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʧʨʦʪʠʚ ʢʨʦʣʠʢʘ, ʠ ʘʥʘʣʦ-
ʛʠʯʥʳʝ ʘʥʪʠʪʝʣʘ, ʤʝʯʝʥʥʳʝ ʧʝʨʦʢʩʠʜʘʟʦʡ 
ʭʨʝʥʘ. ʇʨʠʤʝʥʝʥʠʝ ʘʥʪʠʪʝʣ ʢʘʢ ʧʨʦʪʠʚ 
ʢʦʨʦʚʳ, ʪʘʢ ʠ ʧʨʦʪʠʚ ʢʨʦʣʠʢʘ ʦʙʫʩʣʦʚʣʝ-
ʥʦ ʪʝʤ, ʯʪʦ ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ ʷʚʣʷʝʪ-
ʩʷ ʦʩʥʦʚʥʦʡ ʤʦʜʝʣʴʶ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʪʝ-
ʩʪʘ, ʘ ʢʨʦʣʠʢ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴʥʦʡ ʤʦʜʝ-
ʣʴʶ ʜʣʷ ʧʨʦʚʝʨʢʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʧʨʦʷʚ-
ʣʝʥʠʷ ʨʝʘʢʮʠʠ, ʪʘʢ ʢʘʢ ʛʠʧʝʨʠʤʤʫʥʥʘʷ 
ʩʳʚʦʨʦʪʢʘ ʢʨʦʚʠ ʧʨʦʪʠʚ ʪʫʙʝʨʢʫʣʸʟʘ ʧʦ-
ʣʫʯʝʥʘ ʠʤʝʥʥʦ ʦʪ ʢʨʦʣʠʢʦʚ. ɺ ʢʦʥʝʯʥʦʤ 
ʠʪʦʛʝ ʜʣʷ ʢʦʥʲʶʛʠʨʦʚʘʥʠʷ ʢʦʣʣʦʠʜʥʦʛʦ 
ʟʦʣʦʪʘ (ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʧʪʠʤʘʣʴ-
ʥʳʡ ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʢʦʣʣʦʠʜʥʦʛʦ 
ʟʦʣʦʪʘ ʩʦʩʪʘʚʠʣ 25 ʥʤ, ʨʘʩʯʸʪʥʳʡ ʨʘʟʤʝʨ 
ʧʦ ʜʘʥʥʳʤ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ 
ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʬʘʢʪʠʯʝʩʢʦʤʫ) ʧʦʜʭʦʜʷʪ ʠ 
ʥʝʤʝʯʝʥʳʝ ʘʥʪʠʪʝʣʘ, ʠ ʚ ʚʠʜʝ ʢʦʥʲʶʛʘʪʦʚ 
(ʧʨʠ ʥʘʣʠʯʠʠ ʘʥʪʠʪʝʣ ʙʝʟ ʤʝʪʢʠ ʧʨʝʜʧʦ-
ʯʪʠʪʝʣʴʥʳ ʧʦʩʣʝʜʥʠʝ). ɺ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝ-
ʥʠʷ ʢʦʥʲʶʛʠʨʦʚʘʥʥʳʭ ʘʥʪʠʪʝʣ ʨʝʢʦʤʝʥ-
ʜʫʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʥʢʫʙʠʨʦʚʘʪʴ ʠʭ ʚ 
ʢʠʩʣʳʭ ʨʘʩʪʚʦʨʘʭ (pH 4,0) ʚ ʪʝʯʝʥʠʝ 2-5 
ʤʠʥʫʪ, ʜʘʣʝʝ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʧʝʨʝʥʝʩʪʠ 
ʘʥʪʠʪʝʣʘ ʚ ʨʘʩʪʚʦʨ ʢʦʣʣʦʠʜʥʦʛʦ ʟʦʣʦʪʘ 
(pH 9,0), ʧʦʩʣʝ ʯʝʛʦ ʦʩʫʱʝʩʪʚʠʪʴ ʢʦʥʲ-
ʶʛʘʮʠʶ ʩʦʛʣʘʩʥʦ ʧʨʦʪʦʢʦʣʫ. ɺ ʥʘʩʪʦʷ-
ʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʧʨʠʤʝʥʷʣʠ ʨʘʟʣʠʯ-
ʥʳʝ ʢʦʥʲʶʛʘʪʳ: ʧʦ ʩʪʘʥʜʘʨʪʥʦʤʫ ʧʨʦʪʦ-
ʢʦʣʫ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʬʠʣʴʪʨʘʮʠʝʡ ʯʝʨʝʟ 
ʰʧʨʠʮʝʚʳʝ ʬʠʣʴʪʨʳ (ʜʠʘʤʝʪʨ ʧʦʨ 0,45 

ʤʢʤ), ʩ ʧʦʣʥʦʡ ʟʘʤʝʥʦʡ ʩʨʝʜʳ ʚʳʩʫʰʠʚʘ-
ʥʠʷ ʥʘ ʩʤʝʩʴ, ʩʦʜʝʨʞʘʱʫʶ 40% ʩʦʨʙʠʪʘ ʩ 
ʪʨʝʛʘʣʦʟʦʡ, ɹʉɸ, ʬʝʥʠʣʤʝʪʠʣʩʫʣʴʬʠʣ-
ʬʦʩʬʘʪ, ʇʕɻ (ʣʠʙʦ ʪʨʠʪʦʥ ʍ-100), ʪʨʠʩ-
HCl (0,025ʄ), ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 
ʬʠʣʴʪʨʘʮʠʝʡ ʯʝʨʝʟ ʰʧʨʠʮʝʚʦʡ ʬʠʣʴʪʨ. 
ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʢʦʥʲʶʛʘʪʳ ʙʳʣʠ ʥʘʥʝ-
ʩʝʥʳ ʥʘ ʩʪʝʢʣʦʚʦʣʦʢʦʥʥʫʶ ʤʝʤʙʨʘʥʫ 
(ʨʘʩʭʦʜ ʢʦʥʲʶʛʘʪʘ 50-60 ʤʢʣ ʥʘ ʩʤ2 ʤʝʤ-
ʙʨʘʥʳ) ʠ ʚʳʩʫʰʝʥʳ ʧʦʜ ʚʘʢʫʫʤʦʤ. ɺʩʝ 
ʚʘʨʠʘʥʪʳ ʢʦʥʲʶʛʘʪʘ ʙʳʣʠ ʨʘʙʦʪʦʩʧʦʩʦʙ-
ʥʳ (ʧʨʦʷʚʣʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʨʝʘʢʮʠʠ, ʚ ʚʠʜʝ ʠʟʤʝʥʝʥʠʷ ʮʚʝ-
ʪʘ ʢʦʥʪʨʦʣʴʥʦʡ ʟʦʥʳ ʩ ʙʝʣʦʛʦ ʥʘ ʨʦʟʦʚʦ-
ʬʠʦʣʝʪʦʚʳʡ); ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 
ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘʷ ʤʠʛʨʘʮʠʷ ʢʦʥʲ-
ʶʛʘʪʘ ʧʨʦʠʩʭʦʜʠʪ ʩʦ ʩʪʝʢʣʦʚʦʣʦʢʦʥʥʳʭ 
ʤʝʤʙʨʘʥ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʦʪʘʥʥʳʭ 
ʬʦʩʬʘʪʥʳʤ ʙʫʬʝʨʦʤ, ʩʦʜʝʨʞʘʱʠʤ 0,1 % 
ʪʚʠʥ-20 ʠ 10% ʛʣʠʮʝʨʠʥʘ (ʨʘʩʭʦʜ ʙʫʬʝʨʘ 
10-20 ʤʢʣ ʥʘ ʩʤ2 ʤʝʤʙʨʘʥʳ). 
ɸʥʘʣʠʟʠʨʫʝʤʫʶ ʩʳʚʦʨʦʪʢʫ ʥʘʥʦʩʠʣʠ 

ʚ ʨʘʟʚʝʜʝʥʠʠ 1:4, ʦʜʥʘʢʦ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ 
ʥʘʙʣʶʜʘʣʦʩʴ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʨʝʘʢʮʠʠ ʩʳ-
ʚʦʨʦʪʢʦʡ ʢʨʦʚʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ 1:200. 
ʅʘʨʝʟʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʦʣʦʩ ʜʣʷ 
ʘʥʘʣʠʟʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʛʠʣʴʦʪʠʥ-
ʥʳʤ ʨʝʟʯʠʢʦʤ, ʪʘʢ ʢʘʢ ʧʨʠ ʦʪʨʝʟʘʥʠʠ 
ʥʦʞʥʠʮʘʤʠ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʦʙʨʘʟʫʶʪʩʷ 
ʟʘʟʫʙʨʠʥʳ ʥʘ ʢʨʘʷʭ ʥʠʪʨʦʮʝʣʣʶʣʦʟʳ, ʠ 
ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʦʙʨʘʟʝʮ ʤʦʞʝʪ ʤʠʛʨʠʨʦ-
ʚʘʪʴ ʟʘ ʧʨʝʜʝʣʳ ʤʝʤʙʨʘʥʳ. 
ʅʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʀʍɸ 

ʪʝʩʪʘ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʧʨʦʙʥʳʝ 
ʘʥʘʣʠʟʳ ʥʝ ʧʦʩʨʝʜʩʪʚʦʤ ʪʦʯʝʯʥʦʛʦ ʥʘʥʝ-
ʩʝʥʠʷ ʦʙʨʘʟʮʘ ʥʘ ʤʝʤʙʨʘʥʫ, ʘ ʚ ʬʦʨʤʘʪʝ 
ʜʠʧʩʪʠʢʘ, ʧʦʜʨʘʟʫʤʝʚʘʶʱʝʤ ʧʦʛʨʫʞʝʥʠʝ 
ʪʝʩʪ-ʧʦʣʦʩʢʠ ʚ ʧʨʦʙʠʨʢʫ ʩ ʘʥʘʣʠʟʠʨʫʝ-
ʤʳʤ ʨʘʩʪʚʦʨʦʤè. 
ɺʓɺʆɼʓ / CONCLUSION 
ɺ ʩʚʷʟʠ ʩʦ ʩʣʦʞʥʳʤ ʠʥʬʝʢʮʠʦʥʥʳʤ 

ʧʨʦʮʝʩʩʦʤ ʧʨʠ ʪʫʙʝʨʢʫʣʸʟʝ, ʘ ʠʤʝʥʥʦ ï 
ʥʝʩʪʝʨʠʣʴʥʳʤ ʠʤʤʫʥʠʪʝʪʦʤ ʠ ʚʘʨʠʘʙʝʣʴ-
ʥʦʩʪʴʶ ʘʥʪʠʛʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʚ ʨʘʟʣʠʯʥʳʝ 
ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʠʥʬʝʢʮʠʠ ï ʧʨʠ ʠʥʜʠʢʘ-
ʮʠʠ ʘʥʪʠʪʝʣ ʧʨʦʪʠʚ ʪʫʙʝʨʢʫʣʸʟʘ ʥʝʦʙʭʦ-
ʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʤʫʣʴʪʠʘʥʪʠʛʝʥʥʳʡ ʧʦʜ-
ʭʦʜ.  
ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʤʦʞʥʦ ʨʝʟʶʤʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʝʝ: ʧʦʜʙʦʨ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʜʣʷ 
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ʢʘʞʜʦʛʦ ʪʝʩʪʠʨʫʝʤʦʛʦ ʘʥʪʠʛʝʥʘ, ʜʣʷ 
ʢʦʥʲʶʛʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ 
ʯʠʩʪʳʝ (ʙʝʟ ʤʝʪʦʢ) ʘʥʪʠʪʝʣʘ, ʪʘʢ ʠ ʜʨʫʛʠʝ 
ʢʦʥʲʶʛʘʪʳ (ʦʧʪʠʤʘʣʴʥʳʡ ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ 
ʯʘʩʪʠʮ ʢʦʣʣʦʠʜʥʦʛʦ ʟʦʣʦʪʘ ʚ ʥʘʰʝʤ ʩʣʫ-
ʯʘʝ ʩʦʩʪʘʚʠʣ 25 ʥʤ), ʤʝʤʙʨʘʥʳ ʜʣʷ ʥʘʥʝ-
ʩʝʥʠʷ ʢʦʥʲʶʛʘʪʘ ʞʝʣʘʪʝʣʴʥʦ ʧʨʝʜʚʘʨʠ-
ʪʝʣʴʥʦ ʦʙʨʘʙʦʪʘʪʴ ʙʫʬʝʨʦʤ, ʩʦʜʝʨʞʘʱʠʤ 
ʪʚʠʥ-20 ʠ ʛʣʠʮʝʨʠʥ, ʥʘʨʝʟʘʪʴ ʤʝʤʙʨʘʥʳ 
ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʜʧʦ-
ʯʪʠʪʝʣʴʥʦ ʛʠʣʴʦʪʠʥʥʳʤ ʨʝʟʯʠʢʦʤ. 
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ABSTRACT 
Tuberculosis is a dangerous socially sig-

nificant disease of various animal species. 
According to Rosselkhoznadzor data for 
2022, the situation with bovine tuberculosis 
is endemic, stable, long-term trends are de-
creasing, epidemic thresholds for ill health 
and incidence have not been overcome. It 
should be noted that in 2022, bovine tuber-
culosis was not officially detected, but this 
infection was registered in several pigs and 
wild boars. Take a point that the reduction in 

the number of cases of tuberculosis in cattle 
is decreased (to zero), the overall strategy for 
combating this disease is successful, but this 
does not mean that the need to develop new 
tests for the accelerated diagnosis of this 
infection has completely disappeared. The 
safety of service personnel directly depends 
on minimizing the risk of infection with 
pathogens common to humans and animals, 
one of which is tuberculosis. The fastest way 
to indicate infectious agents is by immuno-
chromatographic analysis. This publication 
is devoted to the details that it is desirable to 
focus on when developing a diagnostic test 
based on immunochromatographic analysis, 
using the example of bovine tuberculosis. As 
an antigen in the presented study, native an-
tigens of Mycobacterium bovis grown on a 
nutrient medium Levenshtein-Jensen with 
proven antigenic activity were used. Conju-
gation of antispecies antibodies was carried 
out with a colloidal solution of gold, 
(diameter of particle is 25Ñ0,9 nm). In the 
course of the work, the optimal conditions 
for the manufacture of a diagnostic test for 
the detection of anti-tuberculosis antibodies 
by immunochromatographic analysis were 
shown. 

 
ʉʇʀʉʆʂ ʀʉʊʆʏʅʀʂʆɺ 

1. ʆʮʝʥʢʘ ʠʤʤʫʥʦʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ 
ʪʝʩʪʘ ʥʘ ʦʩʥʦʚʝ ʤʫʣʴʪʠʘʥʪʠʛʝʥʦʚ Myco-
bacterium bovis / ʕ. ɸ. ʐʫʨʘʣʝʚ // ʋʯʝʥʳʝ 
ʟʘʧʠʩʢʠ ʂʘʟʘʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘ-
ʜʝʤʠʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠʤ. ʅ.ʕ. 
ɹʘʫʤʘʥʘ. ï 2017. ï ʊ. 230, ˉ 2. ï ʉ. 190-
193.  
2. ʀʤʤʫʥʦʜʝʬʠʮʠʪʥʳʝ ʩʦʩʪʦʷʥʠʷ ʠ ʠʭ 
ʢʦʨʨʝʢʮʠʷ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ 
ʫʩʣʦʚʠʷʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʝʙʣʘʛʦʧʦʣʫ-
ʯʠʷ: ʩʧʝʮʠʘʣʴʥʦʩʪʴ 16.00.02: ʜʠʩʩʝʨʪʘʮʠʷ 
ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʜʦʢʪʦʨʘ 
ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ / ʊʦʧʫʨʠʷ ɻʦʯʘ ʄʠ-
ʨʠʘʥʦʚʠʯ. ï ʆʨʝʥʙʫʨʛ, 2003. ï 403 ʩ.  
3. ʕʧʠʟʦʦʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ 2022 ʛʦʜ https://fsvps.gov.ru/
sites/default/files/files/iac/
iac_epizooticheskaya_situaciya_v_rf_2022_
god.pdf (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 17.07.2023). 
4. ʇʘʪʝʥʪ ˉ 2691586 C1 ʈʦʩʩʠʡʩʢʘʷ ʌʝ-
ʜʝʨʘʮʠʷ, ʄʇʂ C12N 1/00. ʉʧʦʩʦʙ ʧʦʣʫʯʝ-



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 4, 2023 ʛ. 

 

 19 

ʥʠʷ ʘʥʪʠʛʝʥʘ ʠʟ "Mycobacterium bovis 
Bovinus-8 hʪʘʤʤ 700201" ʤʦʣʝʢʫʣʷʨʥʦʡ 
ʤʘʩʩʦʡ 28 ʢɼʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʛʫʤʦʨʘʣʴʥʦʛʦ 
ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ: ˉ 2018127036: ʟʘʷʚʣ. 
23.07.2018: ʦʧʫʙʣ. 14.06.2019 / ʂ. ʉ. ʍʘʝʨ-
ʪʳʥʦʚ, ɸ. ʇ. ʎʠʙʫʣʴʢʠʥ, ʕ. ɸ. ʐʫʨʘʣʝʚ 
[ʠ ʜʨ.]; ʟʘʷʚʠʪʝʣʴ ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ 
ʫʯʨʝʞʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠʦ-
ʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ "ʈʦʩʩʠʡʩʢʘʷ ʤʝʜʠ-
ʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦʬʝʩ-
ʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ" ʄʠʥʠʩʪʝʨʩʪʚʘ 
ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
(ʌɻɹʆʋ ɼʇʆ ʈʄɸʅʇʆ ʄʠʥʟʜʨʘʚʘ ʈʦʩ-
ʩʠʠ).  
5. ʆʧʪʠʤʠʟʘʮʠʷ ʩʭʝʤ ʛʠʧʝʨʠʤʤʫʥʠʟʘʮʠʠ 
ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʚʳʩʦʢʦʦʯʠʱʝʥ-
ʥʳʤ ʘʥʪʠʛʝʥʦʤ ʚʠʨʫʩʘ ʙʝʰʝʥʩʪʚʘ / ɸ. ɻ. 
ʄʫʭʘʤʝʜʞʘʥʦʚʘ, ʈ. ʄ. ɸʭʤʘʜʝʝʚ, ʅ. ʈ. 
ʄʠʬʪʘʭʦʚ [ʠ ʜʨ.] // ɺʝʪʝʨʠʥʘʨʠʷ. ï 2020. 
ï ̄  10. ï ʉ. 25-29. ï DOI 10.30896/0042-
4846.2020.23.10.25-29.  
6. A study of the nucleation and growth pro-
cesses in the synthesis of colloidal gold / J. 
Turkevich, P.C. Stevenson, J. Hillier // Dis-
cussions of the Faraday Society. ï 1951. 
Vol. 11. ï P. 55-75. DOI: 10.1039/
DF9511100055. 
7. Controlled Nucleation for the Regulation 
of the Particle Size in Monodisperse Gold 
Suspensions / G. Frens // Nature Physical 
Science. ï 1973. ï Vol. 241, No. 105. P. ï 
20ï22. DOI:10.1038/physci241020a0. 
8. ʆʧʨʝʜʝʣʝʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ 
ʤʝʪʦʜʦʤ ʠʤʤʫʥʦʭʨʦʤʘʪʦʛʨʘʬʠʠ 
(ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʧʨʘʢ-
ʪʠʯʝʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ): ʩʧʝʮʠʘʣʴʥʦʩʪʴ 
03.01.04 "ɹʠʦʭʠʤʠʷ": ʘʚʪʦʨʝʬʝʨʘʪ ʜʠʩʩʝʨ-
ʪʘʮʠʠ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥ-
ʜʠʜʘʪʘ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ / ʉʦʪʥʠʢʦʚ 
ɼʤʠʪʨʠʡ ɺʘʩʠʣʴʝʚʠʯ. ï ʄʦʩʢʚʘ, 2016. ï 
22 ʩ. 
9. ʀʤʤʫʥʦʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. 
ʄʘʪʝʨʠʘʣ ʠʟ ɺʠʢʠʧʝʜʠʠ. https://
ru.wikipedia.org/wiki/%D0%98%D0%BC%
D0%BC%D1%83%D0%BD%D0%BE%
D1%85%D1%80%D0%BE%D0%BC%
D0%B0%D1%82%D0%BE%D0%B3%
D1%80%D0%B0%D1%84%D0%B8%D1%
87%D0%B5%D1%81%D0%BA%D0%B8%
D0%B9_%D0%B0%D0%BD%D0%B0%

D0%BB%D0%B8%D0%B7 (ʜʘʪʘ ʦʙʨʘʱʝ-
ʥʠʷ 20.07.2023). 
10. ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʩʝʨʦʣʦʛʠʯʝʩʢʘʷ 
ʘʢʪʠʚʥʦʩʪʴ ʵʢʩʪʨʘʢʪʘ ʢʣʝʪʦʢ ʠ ʧʨʦʜʫʢʪʦʚ 
ʵʢʩʧʨʝʩʩʠʠ Mycobacterium bovis / ʕ. ɸ. 
ʐʫʨʘʣʝʚ, ʂ. ʉ. ʍʘʝʨʪʳʥʦʚ, ɸ. ʈ. ɺʘʣʝʝʚʘ 
[ʠ ʜʨ.] // ɺʝʪʝʨʠʥʘʨʠʷ ʠ ʢʦʨʤʣʝʥʠʝ. ï 
2017. ï ̄  3. ï ʉ. 103-105. ï EDN 
YULKEF. 
11. Extraction and Serological Properties of 
Mycobacterium Cell Surface and Excreted 
Proteins / K. S. Khaertynov, A. R. Valeeva, 
M. N. Mukminov [et al.] // BioNanoScience. 
ï 2018. ï Vol. 8, No. 1. ï P. 459-466. ï DOI 
10.1007/s12668-017-0492-1. ï EDN XY-
ADBJ. 

 
REFERENCES 

1. Shuralev EA. Ocenka immunohromato-
graficheskogo testa na osnove mul'tianti-
genov Mycobacterium bovis: Uchenye 
zapiski Kazanskoj gosudarstvennoj akademii 
veterinarnoj medicinyim. N.E. Baumana. 
2017; 230(2): 190-193 [in Russ.]. 
2. Topuriya GM. Immunodeficitnye sos-
toyaniya I ih korrekciya u krupnogo rogato-
go skota v usloviyah ekologicheskogo 
neblagopoluchiya: special'nost' 16.00.02: 
dissertaciya na soiskanie uchenoj stepeni 
doktora biologicheskih nauk. ï Orenburg. 
2003: 403 [in Russ.]. 
3. Epizooticheskaya situaciya v Rossijskoj 
Federacii 2022 god https://fsvps.gov.ru/sites/
default/files/files/iac/
iac_epizooticheskaya_situaciya_v_rf_2022_
god.pdf (data obrashcheniya17.07.2023) [in 
Russ.]. 
4. Khaertynov KS, Cibul'kin AP, Shuralev 
EA, Efimova MA, Valeeva AR, Mukminov 
MN, Ahmadeev RM, Khaertynova IM, Va-
liev RSH, Gabdulhakova AG, Moskvicheva 
AV. Patent ˉ 2691586 C1 Rossijskaya Fed-
eraciya, MPK C12N 1/00. Sposob polu-
cheniya antigena iz "Mycobacterium bovis 
Bovinus-8 shtamm 700201" molekulyarnoj 
massoj 28 kDa dlya izucheniya gumor-
al'nogo immunnogo otveta: ˉ 2018127036: 
zayavl. 23.07.2018: opubl. 14.06.2019; zaya-
vitel' Federal'noe gosudarstvennoe 
byudzhetnoe obrazovatel'noe uchrezhdenie 
dopolnitel'nogo professional'nogo obra-



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 4, 2023ʛ. 

 

20  

zovaniya "Rossijskaya medicinskaya akad-
emiya nepreryvnogo professional'nogo obra-
zovaniya" Ministerstva zdravoohraneniya 
Rossijskoj Federacii (FGBOU DPO 
RMANPO Minzdrava Rossii) [in Russ.]. 
5. Muhamedzhanova AG, Ahmadeev RM, 
Miftahov NR, Nasyrov ShM, Aleeva ZZ, 
Yarullina GM, Arutyunyan GS. Optimizaci-
ya skhem giperimmunizacii laboratornyh 
zhivotnyh vysokoochishchennym antigenom 
virusa beshenstva: Veterinariya. 2020; 10: 
25-29. ï DOI 10.30896/0042-
4846.2020.23.10.25-29 [in Russ.]. 
6. Turkevich, J., Stevenson, P.C., Hillier, J. 
A study of the nucleation and growth pro-
cesses in the synthesis of colloidal gold: Dis-
cussions of the Faraday Society. 1951; 11: 
55-75. DOI: 10.1039/DF9511100055. 
7. FRENS, G. Controlled Nucleation for the 
Regulation of the Particle Size in Monodis-
perse Gold Suspensions: Nature Physical 
Science. 1973; 241(105): 20ï22. 
DOI:10.1038/physci241020a0. 
8. Sotnikov DV. Opredelenie specificheskih 
antitel metodom immunohromatografii 
(kolichestvennye zakonomernosti I praktich-
eskie prilozheniya): special'nost' 03.01.04: 
dissertaciya na soiskanie uchenoj stepeni 

kandidata himicheskih nauk. ï Moskva. 
2016: 150 [in Russ.]. 
9. Immunohromatograficheskij analiz. Mate-
rial iz Vikipedii. https://ru.wikipedia.org/
wiki/%D0%98%D0%BC%D0%BC%D1%
83%D0%BD%D0%BE%D1%85%D1%80%
D0%BE%D0%BC%D0%B0%D1%82%
D0%BE%D0%B3%D1%80%D0%B0%
D1%84%D0%B8%D1%87%D0%B5%D1%
81%D0%BA%D0%B8%D0%B9_%D0%
B0%D0%BD%D0%B0%D0%BB%D0%
B8%D0%B7 (data obrashcheniya 
20.07.2023). 
10. Shuralev EA, Khaertynov KS, Valeeva 
AR, Aleksandrova NM, Mukminov MN. 
Funkcionirovanie i serologicheskaya ak-
tivnost' ekstrakta kletok i produktov ekspres-
sii Mycobacterium bovis: Veterinariya i 
kormlenie. 2017; 3: 103-105 [in Russ.]. 
11. Khaertynov KS, Valeeva AR, Mukminov 
MN, Khaertynova IM, Nabatov AA, Shura-
lev EA, Ivanov AV, Aleksandrova NM, 
Moskvicheva AV, Efimova MA, Akhmad-
eev RM, Samigullina ES, Urazov NG. Ex-
traction and Serological Properties of Myco-
bacterium Cell Surface and Excreted Pro-
teins: BioNanoScience. 2018; 8(1): 459-466. 
ï DOI 10.1007/s12668-017-0492-1. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 4, 2023 ʛ. 

 

 21 

ʋɼʂ: 619: [612.017:615.371]:636.4 
DOI:10.52419/issn2072-2419.2023.4.21 

 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʉʇɽʎʀʌʀʏɽʉʂʆɻʆ  
ʀʄʄʋʅʀʊɽʊɸ ʋ ʇʆʈʆʉʗʊ ʇʈʀ ɺɸʂʎʀʅɸʎʀʀ  
ʇʈʆʊʀɺ ʎʀʈʂʆɺʀʈʋʉʅʆʁ ʀʅʌɽʂʎʀʀ  

 

ʐʘʭʦʚ ɸ.ɻ. ï ʜ-ʨ ʚʝʪʝʨʠʥʘʨ. ʥʘʫʢ, ʧʨʦʬ., ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ, ʛʣ. ʥʘʫʯʥ. 
ʩʦʪʨ. ʣʘʙ. ʠʤʤʫʥʦʣʦʛʠʠ ʠ ʩʝʨʦʣʦʛʠʠ (ORCID 0000-0002-6177-8858); ʉʘʰʥʠʥʘ ʃ.ʖ.

* ï  
ʜ-ʨ ʚʝʪʝʨʠʥʘʨ. ʥʘʫʢ, ʟʘʚ. ʣʘʙ. ʠʤʤʫʥʦʣʦʛʠʠ ʠ ʩʝʨʦʣʦʛʠʠ (ORCID 000-0001-6477-6156); 
ɺʣʘʜʠʤʠʨʦʚʘ ʖ.ʖ. ï ʢʘʥʜ. ʚʝʪʝʨʠʥʘʨ. ʥʘʫʢ, ʤʣ. ʥʘʫʯʥ. ʩʦʪʨ., ʣʘʙ. ʠʤʤʫʥʦʣʦʛʠʠ ʠ ʩʝʨʦ-
ʣʦʛʠʠ  (ORCID 0000-0001-8888-7264); ɸʢʫʣʦʚʘ ʂ.ʆ. ï ʤʣ. ʥʘʫʯʥ. ʩʦʪʨ., ʣʘʙ. ʠʤʤʫʥʦʣʦ-
ʛʠʠ ʠ ʩʝʨʦʣʦʛʠʠ (ORCID 0000-0003-0120-9370), ʅʠʢʦʥʝʥʢʦ ɻ.ɺ. ï ʤʣ. ʥʘʫʯʥ. ʩʦʪʨ., ʣʘʙ. 
ʠʤʤʫʥʦʣʦʛʠʠ ʠ ʩʝʨʦʣʦʛʠʠ (ORCID 0000-0003-4983-7170). 

 

ʌɻɹʅʋ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʚʝʪʝʨʠʥʘʨʥʳʡ ʠʥʩʪʠʪʫʪ 
ʧʘʪʦʣʦʛʠʠ, ʬʘʨʤʘʢʦʣʦʛʠʠ ʠ ʪʝʨʘʧʠʠè 

 

*l.yu.sashnina@mail.ru 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʨʦʩʷʪʘ, ʮʠʪʦʢʠʥʦʚʳʡ ʧʨʦʬʠʣʴ, ʊ- ʠ ɺ-ʣʠʤʬʦʮʠʪʳ, ʚʘʢʮʠ-
ʥʘʮʠʷ ʧʨʦʪʠʚ ʮʠʨʢʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. 

Key words: piglets, cytokine profile, T- and B-lymphocytes, vaccination against 
circovirus infection. 

 

ʇʦʩʪʫʧʠʣʘ: 06.10.2023                     ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ: 17.11.2023 
                                                             ʆʧʫʙʣʠʢʦʚʘʥʘ ʦʥʣʘʡʥ: 08.12.2023 
 

ʈɽʌɽʈɸʊ 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ 
ʠʤʤʫʥʠʪʝʪʘ ʫ ʧʦʨʦʩʷʪ ʧʨʠ ʚʘʢʮʠʥʘʮʠʠ ʧʨʦʪʠʚ ʮʠʨʢʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. 
ʎʠʨʢʦʚʠʨʫʩʥʳʝ ʙʦʣʝʟʥʠ ʩʚʠʥʝʡ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʧʦʨʘʞʝʥʠʝʤ ʤʥʦʛʠʭ ʩʠʩʪʝʤ 
ʦʨʛʘʥʠʟʤʘ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠ ʥʘʥʦʩʷʪ ʙʦʣʴʰʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 
ʫʱʝʨʙ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ. ʀʟʫʯʝʥʠʝ ʬʦʨʤʠʨʦʚʘ-
ʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʧʨʠ ʚʘʢʮʠʥʘʮʠʠ ʧʦʨʦʩʷʪ ʧʨʦʪʠʚ ʮʠʨʢʦʚʠ-

ʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï 
ʠʟʫʯʝʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʫ ʧʦʨʦʩʷʪ ʧʨʠ ʚʘʢʮʠʥʘʮʠʠ ʧʨʦʪʠʚ 
ʮʠʨʢʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʘʢʮʠʥʘʮʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʘʢʪʠʚʘʮʠʝʡ 
ʩʠʩʪʝʤʳ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʠʥʠʮʠʠʨʦʚʘʚʰʝʡ ʟʘʧʫʩʢ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʥʪʠʛʝʥ-
ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʘʜʘʧʪʠʚʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ʋ ʞʠʚʦʪʥʳʭ ʯʝʨʝʟ 6 ʜʥʝʡ ʧʦʩʣʝ ʚʚʝʜʝ-
ʥʠʷ ʚʘʢʮʠʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʘʢʪʥʳʤʠ ʧʦʨʦʩʷʪʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘ-
ʥʠʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ IL-1ɓ, TNF-Ŭ, IFN-Ŭ ʠ IFN-ɔ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴ-
ʥʦʛʦ ʤʝʜʠʘʪʦʨʘ IL-4, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʝ ʦ ʢʣʝʪʦʯʥʦʤ ʠ ʛʫʤʦʨʘʣʴʥʦʤ ʠʤʤʫʥʥʦʤ ʦʪʚʝʪʝ. 
ʋʚʝʣʠʯʝʥʠʝ ʠʥʜʝʢʩʦʚ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʝʜʠʘʪʦʨʦʚ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʧʨʦ- ʠ 
ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʩʠʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʊ-ʭʝʣʧʝʨʦʚ I ʠ 
ʧʨʝʚʘʣʠʨʦʚʘʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 
ʩʪʨʝʩʩʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʦʪʲʝʤʦʤ ʦʪ ʩʚʠʥʦʤʘʪʦʢ ʠ ʧʝʨʝʚʦʜʦʤ ʥʘ ʜʦʨʘʱʠʚʘʥʠʝ, ʫ ʞʠʚʦʪ-
ʥʳʭ ʯʝʨʝʟ 14 ʜʥʝʡ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ IL-2, IFN-Ŭ ʠ IFN-ɔ, 
ʠʥʜʫʮʠʨʫʶʱʠʭ ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥʠʪʝʪ, ʘ ʪʘʢʞʝ ʮʠʪʦʢʠʥʦʚʦʛʦ ʠʥʜʝʢʩʘ, ʦʪʥʦʰʝʥʠʷ ʧʨʦ- ʠ 
ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʝʜʠʘʪʦʨʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʤʝʱʝʥʠʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 
ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʚ ʩʪʦʨʦʥʫ ʘʢʪʠʚʘʮʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʊ-ʭʝʣʧʝʨʦʚ II, ʫʢʘʟʳʚʘʶʱʠʤ 
ʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. 
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ɺɺɽɼɽʅʀɽ / INTRODUCTION  
ʎʠʨʢʦʚʠʨʫʩʥʳʝ ʙʦʣʝʟʥʠ ʩʚʠʥʝʡ, ʧʨʦ-

ʷʚʣʷʶʱʠʝʩʷ ʧʦʨʘʞʝʥʠʝʤ ʤʥʦʛʠʭ ʩʠʩʪʝʤ 
ʦʨʛʘʥʠʟʤʘ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠ 
ʥʘʥʦʩʷʪ ʙʦʣʴʰʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʚ 
ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡ-
ʩʪʚʘʭ [1-4]. ɼʣʷ ʠʭ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦ-
ʬʠʣʘʢʪʠʢʠ ʧʨʝʜʣʦʞʝʥʳ ʠʥʘʢʪʠʚʠʨʦʚʘʥ-
ʥʳʝ ʠ ʨʝʢʦʤʙʠʥʘʥʪʥʳʝ ʩʫʙʲʝʜʠʥʠʯʥʳʝ 
ʚʘʢʮʠʥʳ ʠʟ ʮʠʨʢʦʚʠʨʫʩʘ II ʪʠʧʘ, ʧʨʠʤʝ-
ʥʝʥʠʝ ʢʦʪʦʨʳʭ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 
ʩʥʠʞʘʝʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʧʘʜʸʞ ʧʦʨʦʩʷʪ 
ʚ ʧʝʨʠʦʜ ʜʦʨʘʱʠʚʘʥʠʷ ʠ ʦʪʢʦʨʤʘ, ʚʠʨʫʩ-
ʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʦʨʛʘʥʠʟʤ, ʧʦʚʳʰʘʝʪ 
ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʨʘʞʝʥʠʶ ʚʠʨʫʩʦʤ ʠ 
ʩʝʢʫʥʜʘʨʥʳʤʠ ʠʥʬʝʢʮʠʷʤʠ [2,5]. 
ʀʟʫʯʝʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʝʮʠʬʠʯʝ-

ʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʧʨʠ ʚʘʢʮʠʥʘʮʠʠ ʧʦʨʦ-
ʩʷʪ ʧʨʦʪʠʚ ʮʠʨʢʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʫʯʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ 
ʠʥʪʝʨʝʩ, ʧʨʠ ʵʪʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 
ʨʘʙʦʪ, ʢʘʩʘʶʱʠʭʩʷ ʮʠʪʦʢʠʥʦʚʦʛʦ ʧʨʦʬʠ-
ʣʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚʘʢʮʠʥ, ʧʦʟʚʦʣʷʶʱʝ-
ʛʦ ʦʮʝʥʠʪʴ ʠʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 
ʩʦʩʪʦʷʥʠʷ ʢʣʝʪʦʢ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ 
ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʦʧʫʙ-
ʣʠʢʦʚʘʥʦ ʤʘʣʦ. 
ɹʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟ-

ʤʦʚ ʜʝʡʩʪʚʠʷ ʠʤʤʫʥʠʟʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʠʟʳʩʢʘʥʠʷ ʩʨʝʜʩʪʚ, 
ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʠʤʤʫʥʥʦʛʦ 
ʩʪʘʪʫʩʘ ʠ ʩʥʠʞʝʥʠʝ ʚʦʟʤʦʞʥʦʛʦ ʥʝʛʘʪʠʚ-
ʥʦʛʦ ʚʣʠʷʥʠʷ ʚʘʢʮʠʥʘʮʠʠ ʥʘ ʦʨʛʘʥʠʟʤ 
ʞʠʚʦʪʥʳʭ.   
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʝʥʠʝ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʫ 
ʧʦʨʦʩʷʪ ʧʨʠ ʚʘʢʮʠʥʘʮʠʠ ʧʨʦʪʠʚ ʮʠʨʢʦʚʠ-
ʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS  
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʧʨʦʤʳʰ-

ʣʝʥʥʦʤ ʩʚʠʥʦʚʦʜʯʝʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʥʘ 2 
ʛʨʫʧʧʘʭ ʧʦ 25 ʧʦʨʦʩʷʪ. ɾʠʚʦʪʥʳʝ ʧʝʨʚʦʡ 
(ʢʦʥʪʨʦʣʴʥʘʷ) ʛʨʫʧʧʘ ʙʳʣʠ ʠʥʪʘʢʪʥʳʤʠ, 
ʚʪʦʨʦʡ (ʦʧʳʪʥʘʷ) ï ʚ ʚʦʟʨʘʩʪʝ 20 ʜʥʝʡ 
ʧʨʠʚʠʪʳ ʧʨʦʪʠʚ ʮʠʨʢʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢ-
ʮʠʠ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʦʡ 
çʀʥʛʝʣʴʚʘʢ  ʎʠʨʢʦ-
ʌʃɽʂʉè (ʧʨʦʠʟʚʦʜʠʪʝʣʴ ɹʸʨʠʥʛʝʨ ʀʥ-
ʛʝʣʴʭʘʡʤ, ɻʝʨʤʘʥʠʷ). 
ʆʧʳʪʳ ʧʨʦʚʝʜʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʜʝʡʩʪʚʫʶʱʠʭ ʤʝʞʜʫʥʘʨʦʜ-
ʥʳʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ 
(ɼʠʨʝʢʪʠʚʘ 2010/63/EU ʦʪ 22.09.2010, 
ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥʚʝʥʮʠʠ (ETS 123), Stras-
bourg, 1986), ʘ ʪʘʢʞʝ ʪʨʝʙʦʚʘʥʠʡ ʢʦʤʠʩ-
ʩʠʠ ʧʦ ʙʠʦʵʪʠʢʝ ʌɻɹʅʋ 
çɺʅʀɺʀʇʌʠʊè (ʧʨʦʪʦʢʦʣ ˉ1-02/23 ʦʪ 
10.02.2023 ʛ.). 
ʆʪʲʸʤ ʧʦʨʦʩʷʪ ʦʪ ʩʚʠʥʦʤʘʪʦʢ ʠ ʧʝʨʝ-

ʚʦʜ ʠʭ ʥʘ ʜʦʨʘʱʠʚʘʥʠʝ ʧʨʦʚʝʜʸʥ ʚ 28 
ʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ. ʆʪ 5 ʞʠʚʦʪʥʳʭ ʢʘʞʜʦʡ 
ʛʨʫʧʧʳ ʚ ʚʦʟʨʘʩʪʝ 20, 26 ʠ 33 ʜʥʝʡ ʧʨʦʚʝ-
ʜʝʥ ʟʘʙʦʨ ʢʨʦʚʠ, ʚ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʣʠ 
ʩʦʜʝʨʞʘʥʠʝ ʮʠʪʦʢʠʥʦʚ: IL-1ɓ, IL-2, IL-4, 
IL-10, TNF-Ŭ, IFN-ɔ, IFN-Ŭ ʤʝʪʦʜʦʤ ʠʤ-
ʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝʤ ʢʦʤʤʝʨʯʝʩʢʠʭ ʪʝʩʪ-ʩʠʩʪʝʤ ɿɸʆ 
çɺʝʢʪʦʨ-ɹʝʩʪè ʩʦʛʣʘʩʥʦ ʫʪʚʝʨʞʜʝʥʥʳʤ 
ʥʘʩʪʘʚʣʝʥʠʷʤ ʢ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʥʘʙʦ-
ʨʘʤ. ɼʣʷ ʦʮʝʥʢʠ ʮʠʪʦʢʠʥʦʚʦʛʦ ʙʘʣʘʥʩʘ 
ʦʧʨʝʜʝʣʷʣʠ ʩʫʤʤʘʨʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʵʥʜʦ-
ʛʝʥʥʳʭ ʤʝʜʠʘʪʦʨʦʚ ʚʦʩʧʘʣʝʥʠʷ ʧʦ ʚʝʣʠ-
ʯʠʥʝ ʠʥʜʝʢʩʘ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 
(ʀɺɸ), ʢʦʪʦʨʳʡ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫ-
ʣʝ ʀɺɸ = (IL-1ɓ+ TNF-Ŭ)/ IL-4 [6] ɼʣʷ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠʤʤʫʥ-
ʥʦʛʦ ʦʪʚʝʪʘ ʫ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʧʦʨʦʩʷʪ 
ʦʮʝʥʠʚʘʣʠ ʦʙʱʝʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʨʦ- ʠ 
ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ 
(ʆʎʀ), ʦʧʨʝʜʝʣʷʝʤʦʝ ʧʦ ʬʦʨʤʫʣʝ ʆʎʀ = 
(IL-1ɓ+IL-2+TNF-Ŭ+IFN-Ŭ+IFN-ɔ)/(IL-
4+IL-10); ʦʪʥʦʰʝʥʠʝ ʤʝʜʠʘʪʦʨʦʚ, ʦʧʦʩʨʝ-
ʜʫʶʱʠʭ  ʨʝʘʢʮʠʠ ʢʣʝʪʦʯʥʦʛʦ (ThI) ʠ ʛʫ-
ʤʦʨʘʣʴʥʦʛʦ (ThII) ʠʤʤʫʥʠʪʝʪʘ -  ʎʀ (ThI/ 
ThII) = (IL-2+TNF-Ŭ+IFN-ɔ)/(IL-4+IL-10) 
[7] ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʦʧʧʦʟʠʪʥʳʭ ʮʠʪʦʢʠʥʦʚ 
IL-1ɓ/ IL-4; IL-1ɓ/ IL-10; IFN-ɔ/IL-4; IFN-
ɔ/IL-10 [8].  
ʂʦʣʠʯʝʩʪʚʦ ʊ- ʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ, ʪʝʦ-

ʬʠʣʣʠʥʨʝʟʠʩʪʝʥʪʥʳʭ (ʊʪʬʨ), ʪʝʦʬʠʣʣʠʥ-
ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ (ʊʪʬʯ) ʣʠʤʬʦʮʠʪʦʚ ʚ 
ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦ-
ʜʦʤ ʩʧʦʥʪʘʥʥʦʛʦ ʨʦʟʝʪʢʦʦʙʨʘʟʦʚʘʥʠʷ ʩ 
ʵʨʠʪʨʦʮʠʪʘʤʠ ʙʘʨʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
çʄʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ 
ʦʮʝʥʢʝ ʠ ʢʦʨʨʝʢʮʠʠ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ 
ʞʠʚʦʪʥʳʭè ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʩʯʸʪʦʤ ʠʤ-
ʤʫʥʦʨʝʛʫʣʷʪʦʨʥʦʛʦ ʠʥʜʝʢʩʘ ï ʊʪʬʨ/ʊʪʬʯ 
[9].  
ʆʧʨʝʜʝʣʝʥʠʝ ʪʠʪʨʦʚ ʘʥʪʠʪʝʣ ʢ ʚʦʟʙʫ-

ʜʠʪʝʣʶ ʎɺʉ-2 ʦʩʫʱʝʩʪʚʣʷʣʠ ʤʝʪʦʜʦʤ 
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ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ (ʀʌɸ) ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ 
çʋʥʠʧʣʘʥ-ʊʄè ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʥʘʙʦ-
ʨʘ çʎʀʈʂʆ-ʉɽʈʆʊɽʉʊè (ʈʦʩʩʠʷ) ʩʦ-
ʛʣʘʩʥʦ ʫʪʚʝʨʞʜʝʥʥʦʤʫ ʥʘʩʪʘʚʣʝʥʠʶ. 
ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥ-

ʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʧʨʠʢʣʘʜʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ 
çStatistica 10.0è (Stat Soft Inc., ʉʐɸ) ʠ 
Microsoft Excel. ʆʮʝʥʢʫ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 
ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ. 
ʈɽɿʋʃʔʊɸʊʓ / RESUTS  
ʋ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʧʦʨʦʩʷʪ ʚ ʚʦʟ-

ʨʘʩʪʝ 26 ʜʥʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʦʥʦʤ ʫʚʝ-
ʣʠʯʠʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ IL-1ɓ, ʷʚʣʷʶʱʝʛʦʩʷ 
ʚʘʞʥʝʡʰʠʤ ʤʝʜʠʘʪʦʨʦʤ ʚʦʩʧʘʣʝʥʠʷ, ʠʥʠ-
ʮʠʠʨʫʶʱʝʛʦ ʨʘʟʚʠʪʠʝ ʠ ʨʝʛʫʣʷʮʠʶ ʥʝ-
ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʝʭʘ-
ʥʠʟʤʦʚ ʠʤʤʫʥʠʪʝʪʘ [10, 11], ʥʘ 18,8% ʠ 
ʧʨʝʚʳʰʘʣʦ ʝʛʦ ʟʥʘʯʝʥʠʝ ʫ ʠʥʪʘʢʪʥʳʭ 
ʞʠʚʦʪʥʳʭ ʥʘ 46,2 % (ʪʘʙʣ.1).  ʂʦʣʠʯʝʩʪʚʦ 
IL-2, ʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʢʣʝʪʦʯʥʳʡ ʠʤʤʫ-
ʥʠʪʝʪ, ʫ ʥʠʭ ʥʝ ʠʟʤʝʥʠʣʦʩʴ, ʥʦ ʙʳʣʦ ʚʳ-
ʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 3,7%.   
ʆʮʝʥʢʘ ʫʨʦʚʥʷ TNF-Ŭ, ʦʙʣʘʜʘʶʱʝʛʦ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʩʚʦʡʩʪʚʦʤ ʠ ʨʝʛʫʣʠ-
ʨʫʶʱʝʛʦ ʤʝʞʢʣʝʪʦʯʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 
ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ, ʫ ʚʘʢʮʠʥʠ-
ʨʦʚʘʥʥʳʭ ʧʦʨʦʩʷʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʫʚʝ-
ʣʠʯʝʥʠʝʤ ʥʘ 7,3% ʠ ʧʨʝʚʳʰʝʥʠʝʤ ʥʘ 
9,3% ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦʨʦʩʷʪ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 

ʉʦʜʝʨʞʘʥʠʝ IFN-Ŭ, ʦʙʣʘʜʘʶʱʝʛʦ ʘʥ-
ʪʠʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʩʪʠʤʫʣʠʨʫʶ-
ʱʝʛʦ ʠʤʤʫʥʥʫʶ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ, ʫ ʚʘʢ-
ʮʠʥʠʨʦʚʘʥʥʳʭ ʧʦʨʦʩʷʪ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 
12,8%, ʧʨʝʚʳʩʠʚ ʢʦʥʪʨʦʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 
ʥʘ 12,8%. 
ʀʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ IFN-ɔ, ̫ʚʣʷʶ-

ʱʝʛʦʩʷ ʦʩʥʦʚʥʳʤ ʠʤʤʫʥʦʨʝʛʫʣʷʪʦʨʥʳʤ 
ʮʠʪʦʢʠʥʦʤ, ʘʢʪʠʚʠʨʫʶʱʝʛʦ ʢʣʝʪʦʯʥʳʝ 
ʤʝʭʘʥʠʟʤʳ ʟʘʱʠʪʳ ʠ ʠʥʛʠʙʠʨʫʶʱʝʛʦ 
ʛʫʤʦʨʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, 
ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʫʚʝʣʠʯʝʥʠʝʤ ʝʛʦ ʫʨʦʚ-
ʥʷ ʫ ʧʦʨʦʩʷʪ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ ʥʘ 21,2%, 
ʯʪʦ ʙʳʣʦ ʚʳʰʝ ʢʦʥʪʨʦʣʷ ʥʘ 32,8%.  
ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʦʪʤʝʯʝʥʘ ʘʢʪʠʚʘʮʠʷ IL-

4, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʨʘʟʚʠʪʠʝ ʛʫʤʦʨʘʣʴʥʦʛʦ 
ʠʤʤʫʥʠʪʝʪʘ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʦʛʦ ʚʦʟ-
ʨʦʩʣʦ ʥʘ 10,5%, ʠ ʙʳʣʦ ʚʳʰʝ ʥʘ 10,5% 
ʝʛʦ ʟʥʘʯʝʥʠʷ ʫ ʥʝʧʨʠʚʠʪʳʭ ʧʦʨʦʩʷʪ, ʯʪʦ 
ʦʙʫʩʣʦʚʣʝʥʦ ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ ʨʝʘʢʮʠʝʡ, 
ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʩʠʥʪʝʟʘ 
ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʠ ʧʨʝʞʜʝ 
ʚʩʝʛʦ ʤʝʜʠʘʪʦʨʘ IL-1ɓ.  ɺʤʝʩʪʝ ʩ ʪʝʤ ʚʘʢ-
ʮʠʥʘʮʠʷ ʥʝ ʩʪʠʤʫʣʠʨʦʚʘʣʘ ʧʨʦʜʫʢʮʠʶ IL
-10, ʷʚʣʷʶʱʝʛʦʩʷ ʘʥʪʘʛʦʥʠʩʪʦʤ ʧʨʦʚʦʩ-
ʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʠ ʠʥʜʫʮʠʨʫʶʱʝ-
ʛʦ ʛʫʤʦʨʘʣʴʥʳʡ ʠʤʤʫʥʠʪʝʪ.  
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʦ ʢʣʝʪʦʯʥʦʤ ʠ ʛʫʤʦʨʘʣʴʥʦʤ ʦʪʚʝ-
ʪʝ ʧʦʨʦʩʷʪ ʥʘ ʚʚʝʜʝʥʠʝ ʚʘʢʮʠʥʳ. 
ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ (ʪʘʙʣ.2) ʫ ʚʘʢʮʠʥʠʨʦ-

ʊʘʙʣʠʮʘ 1 ï ʎʠʪʦʢʠʥʦʚʳʡ ʧʨʦʬʠʣʴ ʫ ʧʦʨʦʩʷʪ 

ʇʨʠʤʝʯʘʥʠʝ: *- ʨ<0,05-0,001 - ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʨʦʩʷʪʘʤ ʧʦʜ ʟʜʦʨʦʚʳʤʠ  
ʩʚʠʥʦʤʘʪʢʘʤʠ; + - ʨ<0,05-0,001  - ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʧʝʨʠʦʜʫ. 

  
  

ʇʦʢʘʟʘʪʝʣʠ, 
ʧʛ/ʤʣ 

ʇʦʨʦʩʷʪʘ, ʚʦʟʨʘʩʪ 

20 ʜʥʝʡ 
(ʬʦʥ) 

  

26 ʜʥʝʡ 33 ʜʥʷ 

ʠʥʪʘʢʪʥʳʝ 
6 ʜʥʝʡ ʧʦʩʣʝ          
ʚʘʢʮʠʥʘʮʠʠ 

ʠʥʪʘʢʪʥʳʝ 
14 ʜʥʝʡ ʧʦʩʣʝ 
ʚʘʢʮʠʥʘʮʠʠ 

IL-1ɓ 4,8Ñ0,19 3,9Ñ0,08+ 5,7Ñ0,29*+ 4,3Ñ0,10+ 5,6Ñ0,15* 

IL-2 2,8Ñ0,11 2,7Ñ0,13 2,8Ñ0,09 2,5Ñ0,07 2,7Ñ0,04* 

TNF-Ŭ 5,5Ñ0,16 5,4Ñ0,08 5,9Ñ0,05*+ 5,6Ñ0,09 5,8Ñ0,07* 

IFN-Ŭ 18,0Ñ0,72 18,0 Ñ0,89 20,3Ñ0,82+ 18,0Ñ0,65 19,6Ñ1,36 

IFN-ɔ 119,2Ñ5,6 108,8Ñ2,47 144,5Ñ5,14*+ 121,5Ñ3,24 131,3Ñ1,57*+ 

IL-4 1,9Ñ0,12 1,9Ñ0,10 2,1Ñ0,16 1,8Ñ0,05 2,1Ñ0,25 

IL-10 3,4Ñ0,17 3,2Ñ0,15 3,3Ñ0,16 3,3Ñ0,17 3,4Ñ0,33 
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ʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʚʳʰʝ-
ʥʠʝ ʩʫʤʤʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʥʜʦʛʝʥʥʳʭ 
ʤʝʜʠʘʪʦʨʦʚ ʚʦʩʧʘʣʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝ-
ʝʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʠʥʜʝʢʩʘ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ 
ʘʢʪʠʚʥʦʩʪʠ ʥʘ 7,5% ʠ ʮʠʪʦʢʠʥʦʚʦʛʦ ʠʥ-
ʜʝʢʩʘ (ThI/ThII) ʥʘ 11,7%, ʧʨʝʚʳʰʘʶʱʠʭ 
ʥʘ 18,8 ʠ 25,9% ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫ 
ʠʥʪʘʢʪʥʳʭ ʧʦʨʦʩʷʪ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦ-
ʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʊ-ʭʝʣʧʝʨʦʚ I ʠ ʨʘʟ-

ʚʠʪʠʝ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. ʆʙ ʵʪʦʤ 
ʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʠ ʫʚʝʣʠʯʝʥʠʝ ʫ ʠʤʤʫ-
ʥʠʟʠʨʦʚʘʥʥʳʭ ʧʦʨʦʩʷʪ ʦʙʱʝʛʦ ʩʦʦʪʥʦʰʝ-
ʥʠʷ ʧʨʦ- ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦ-
ʢʠʥʦʚ ʥʘ 8,9% ʠ ʤʝʜʠʘʪʦʨʦʚ IL-1/IL-10 ʥʘ 
21,4%, IL-1/IL-4 ʥʘ 16,7%, IFN-ɔ/IL-10 ʥʘ 
14,4%, IFN-ɔ/IL-4 ʥʘ 6,8%, ʧʨʝʚʳʰʘʶʱʠʭ 
ʪʘʢʦʚʳʝ ʫ ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘ 14,2%; 
41,7; 40,0; 28,1 ʠ 25,4% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʊʘʙʣʠʮʘ 2 ï ʇʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ 

  
  

ʇʦʢʘʟʘʪʝʣʠ 
  

ʇʦʨʦʩʷʪʘ, ʚʦʟʨʘʩʪ 

20 ʜʥʝʡ 
(ʬʦʥ) 

  

26 ʜʥʝʡ 33 ʜʥʷ 

ʠʥʪʘʢʪʥʳʝ 
6 ʜʥʝʡ ʧʦʩʣʝ 
ʚʘʢʮʠʥʘʮʠʠ 

ʠʥʪʘʢʪʥʳʝ 
14 ʜʥʝʡ ʧʦʩʣʝ 
ʚʘʢʮʠʥʘʮʠʠ 

ʀɺɸ 5,3Ñ0,21 4,8Ñ0,28 5,7Ñ0,37* 5,4Ñ0,19 5,7Ñ0,60 

ʆʎʀ 45,0Ñ1,69 42,9Ñ1,47 49,0Ñ2,44* 47,0Ñ2,39 45,6Ñ2,95 

ʎʀ ʊh1/Th2 25,7Ñ1,48 22,8Ñ1,00 28,7Ñ1,56* 26,9Ñ1,91+ 25,9Ñ1,81 

IL1/IL10 1,4Ñ0,09 1,2Ñ0,07 1,7Ñ0,02*+ 1,3Ñ0,07 1,7Ñ0,15* 

IL1/IL4 2,4Ñ0,12 2,0Ñ0,11+ 2,8Ñ0,013*+ 2,4Ñ0,08+ 2,8Ñ0,29 

IFN-ʫ/IL10 38,3Ñ3,02 34,2Ñ0,46 43,8Ñ2,69* 39,7Ñ3,12 39,3Ñ2,85 

IFN-ʫ/IL4 66,6Ñ3,05 56,7Ñ4,66 71,1Ñ4,29* 70,3Ñ5,32+ 66,0Ñ4,98 

ʇʨʠʤʝʯʘʥʠʝ: *ʈ<0,05-ʈ<0,001 - ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʧʨʠʚʠʪʳʤ ʧʦʨʦʩʷʪʘʤ ;  
+ʈ<0,05-ʈ<0,001 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʧʝʨʠʦʜʫ 

ʊʘʙʣʠʮʘ 3 ï ʉʧʝʮʠʬʠʯʝʩʢʠʡ ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥʠʪʝʪ ʫ ʧʦʨʦʩʷʪ 

ʇʦʢʘʟʘʪʝʣʴ 
  
  

ʇʦʨʦʩʷʪʘ/ʚʦʟʨʘʩʪ 

20 ʜʥʝʡ 
ʬʦʥ 

26 ʜʥʝʡ 33 ʜʥʷ 

ʠʥʪʘʢʪʥʳʝ 
6 ʜʥʝʡ ʧʦʩʣʝ 
ʚʘʢʮʠʥʘʮʠʠ 

ʠʥʪʘʢʪ-
ʥʳʝ 

14 ʜʥʝʡ 
ʧʦʩʣʝ ʚʘʢ-
ʮʠʥʘʮʠʠ 

ʃʝʡʢʦʮʠʪʳ, 109/ʣ 12,0Ñ0,71 15,7Ñ1,46+ 14,2Ñ1,58 17,0Ñ1,26 17,8Ñ1,26 

ʃʠʤʬʦʮʠʪʳ, % 56,6Ñ0,84 56,3Ñ1,32+ 58,2Ñ1,24 54,6Ñ1,39  51,6Ñ2,18+ 

ʃʠʤʬʦʮʠʪʳ, 109/
ʣ 

6,5Ñ0,44 8,4Ñ0,73+ 7,9Ñ0,74 9,3Ñ0,66 9,13Ñ0,44 

ʊ-ʣʠʤʬʦʮʠʪʳ, % 53,6Ñ2,77 50,0Ñ2,92 56,2Ñ1,11* 47,6Ñ1,00 52,2Ñ1,23+* 

ʊ-
ʣʠʤʬʦʮʠʪʳ,109/ʣ 

3,7Ñ0,31 4,4Ñ0,57 4,7Ñ0,57 4,4Ñ0,51 4,5Ñ0,13 

ʊʪʬʨ, % 33,0Ñ2,26 33,0Ñ1,38 33,6Ñ1,81 29,6Ñ1,67 30,2Ñ0,75 

ʊʪʬʨ, 109/ʣ 1,13Ñ0,08 1,4Ñ0,21 1,51Ñ0,23 1,35Ñ0,17 1,34Ñ0,06 

ʊʪʬʯ, % 20,6Ñ1,41 17,0Ñ1,54 22,6Ñ0,87* 18,0Ñ1,39 18,6Ñ1,24+ 

ʊʪʬʯ, 109/ʣ 0,80Ñ0,13 0,83Ñ0,22 1,06Ñ0,13 0,76Ñ0,07 0,89Ñ0,09 

Tʪʬʨ/Tʪʬʯ 1,66Ñ0,15 2,06Ñ0,24 1,50Ñ0,16 1,79Ñ0,23 1,67Ñ0,09 

ɺ-ʣʠʤʬʦʮʠʪʳ, % 27,0Ñ2,23 27,6Ñ1,70 30,4Ñ1,65+ 26,8Ñ1,24 30,4Ñ1,17* 

ɺ-ʣʠʤʬ, 109/ʣ 1,77Ñ0,21 2,33Ñ0,29 2,44Ñ0,38+ 2,54Ñ0,26 2,76Ñ0,18 

ʇʨʠʤʝʯʘʥʠʝ: *ʈ<0,05-ʈ<0,001 - ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʧʨʠʚʠʪʳʤ ʧʦʨʦʩʷʪʘʤ ;  
+ʈ<0,05-ʈ<0,001 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʧʝʨʠʦʜʫ 
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ʋ ʧʦʨʦʩʷʪ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦʩʣʝ ʚʘʢ-
ʮʠʥʘʮʠʠ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨ-
ʞʘʥʠʷ ʣʝʡʢʦʮʠʪʦʚ ʠ ʣʠʤʬʦʮʠʪʦʚ ʥʘ 18,3 
ʠ 21,5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʦ ʧʦ ʦʪʥʦʰʝ-
ʥʠʶ ʢ ʟʥʘʯʝʥʠʷʤ ʠʥʪʘʢʪʥʳʭ ʧʦʨʦʩʷʪ ʦʥʦ 
ʙʳʣʦ ʥʠʞʝ ʥʘ 9,3 ʠ 6,0%. 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʣʝʪʦʯʥʦʛʦ 

ʠʤʤʫʥʠʪʝʪʘ ʫ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪ-
ʥʳʭ ʧʦʢʘʟʘʣʦ ʫʚʝʣʠʯʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 
ʠ ʘʙʩʦʣʶʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʊ-ʣʠʤʬʦʮʠʪʦʚ 
ʥʘ 4,9% ʠ 30,9% (ʪʘʙʣ. 3), ʢʦʪʦʨʳʝ ʧʨʝʚʳ-
ʰʘʣʠ ʢʦʥʪʨʦʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘ 12,4 ʠ 
5,0% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 
ʦ ʢʣʝʪʦʯʥʦʤ ʠʤʤʫʥʥʦʤ ʦʪʚʝʪʝ ʥʘ ʚʘʢʮʠʥ-
ʥʳʡ ʘʥʪʠʛʝʥ ʮʠʨʢʦʚʠʨʫʩʘ. 
ɸʙʩʦʣʶʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʝʦʬʠʣʣʠʥ-

ʨʝʟʠʩʪʝʥʪʥʳʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ (ʊ-
ʭʝʣʧʝʨʦʚ), ʠʛʨʘʶʱʠʭ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʟʘ-
ʱʠʪʝ ʦʪ ʚʠʨʫʩʦʚ, ʧʨʦʜʫʮʠʨʫʷ IFN-ʫ ʠ IL-2 
[12] ʫ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʧʦʨʦʩʷʪ ʚʦʟʨʦʩʣʦ 
ʥʘ 33,6%, ʠ ʙʳʣʦ ʚʳʰʝ 7,9% ʢʦʥʪʨʦʣʷ.  
ɺʘʢʮʠʥʘʮʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʪʠʤʫʣʠ-

ʨʦʚʘʣʘ ʦʙʨʘʟʦʚʘʥʠʝ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʩ ʩʫ-
ʧʨʝʩʩʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʇʨʠ ʫʚʝʣʠʯʝ-
ʥʠʠ ʫ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʧʦʨʦʩʷʪ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦʛʦ ʠ ʘʙʩʦʣʶʪʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʦ-
ʬʠʣʣʠʥʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ (T
-ʩʫʧʨʝʩʩʦʨʦʚ) ʥʘ 9,7 ʠ 40,8% ʠʭ ʟʥʘʯʝʥʠʷ 
ʙʳʣʠ ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ 
32,9 ʠ 29,9%, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʩʠ-
ʣʝʥʠʠ ʫ ʥʠʭ ʩʫʧʨʝʩʩʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʊ-
ʣʠʤʬʦʮʠʪʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʚʦʟʜʝʡʩʪʚʠ-
ʝʤ ʙʠʦʧʨʝʧʘʨʘʪʘ ʠ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʚ ʩʨʝ-
ʜʝ ʦʙʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 
ʇʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʝʦʬʠʣʣʠʥ-

ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʫ ʚʘʢʮʠ-
ʥʠʨʦʚʘʥʥʳʭ ʧʦʨʦʩʷʪ ʩʢʘʟʘʣʦʩʴ ʥʘ ʠʤʤʫ-
ʥʦʨʝʛʫʣʷʪʦʨʥʦʤ ʠʥʜʝʢʩʝ, ʟʥʘʯʝʥʠʝ ʢʦʪʦ-
ʨʦʛʦ ʩʥʠʟʠʣʦʩʴ ʥʘ 90,6%, ʠ ʙʳʣʦ ʤʝʥʴʰʝ, 
ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ʥʘ 27,2%, ʯʪʦ ʫʢʘʟʳʚʘʝʪ 
ʥʘ ʧʦʚʳʰʝʥʠʝ ʩʫʧʨʝʩʩʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 
ʊ-ʣʠʤʬʦʮʠʪʦʚ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʥʦʝ ʩ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʜʝʨʞʠʚʘʥʠʷ ʨʘʟʚʠʪʠʷ 
ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ. 
ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫ ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ ʚʘʢ-

ʮʠʥʘʮʠʠ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦʛʦ ʠ ʘʙʩʦʣʶʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ɺ-
ʣʠʤʬʦʮʠʪʦʚ ʥʘ 12,6 ʠ 37,9% ʢʦʪʦʨʦʝ ʧʨʝ-
ʚʳʰʘʣʦ ʢʦʥʪʨʦʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ 10,1 
ʠ 4,7%, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʝ ʦ ʛʫʤʦʨʘʣʴ-
ʥʦʤ ʠʤʤʫʥʥʦʤ ʦʪʚʝʪʝ ʥʘ ʚʘʢʮʠʥʥʳʡ ʘʥ-

ʪʠʛʝʥ ʮʠʨʢʦʚʠʨʫʩʘ II ʪʠʧʘ. 
ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʪʨʝʩʩ, ʦʙʫʩʣʦʚʣʝʥ-

ʥʳʡ ʦʪʲʸʤʦʤ ʧʦʨʦʩʷʪ ʦʪ ʩʚʠʥʦʤʘʪʦʢ ʠ 
ʧʝʨʝʚʦʜʦʤ ʥʘ ʜʦʨʘʱʠʚʘʥʠʝ (28 ʜʥʝʡ) ʦʢʘ-
ʟʘʣ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʮʠʪʦʢʠʥʦ-
ʚʳʡ ʧʨʦʬʠʣʴ ʞʠʚʦʪʥʳʭ ʦʙʝʠʭ ʛʨʫʧʧ. 
ʉʧʫʩʪʷ 5 ʜʥʝʡ ʧʦʩʣʝ ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʫ 
ʠʥʪʘʢʪʥʳʭ ʧʦʨʦʩʷʪ ʚ ʚʦʟʨʘʩʪʝ 33 ʜʥʝʡ 
ʧʦʚʳʩʠʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ IL-1ɓ ʥʘ 10,3%, ʘ 
ʫ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ï ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠ-
ʟʠʣʦʩʴ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʥʦ ʙʳʣʦ ʚʳʰʝ ʥʘ 
30,2%.  
ɸʥʘʣʦʛʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʪʤʝʯʝʥʳ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ IFN-ɔ, ʢʦʪʦʨʘʷ ʫ ʠʥʪʘʢʪʥʳʭ 
ʞʠʚʦʪʥʳʭ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 11,7%, ʘ ʫ ʚʘʢ-
ʮʠʥʠʨʦʚʘʥʥʳʭ ʧʦʨʦʩʷʪ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 
9,1%, ʧʨʠ ʵʪʦʤ ʝʝ ʟʥʘʯʝʥʠʝ ʫ ʞʠʚʦʪʥʳʭ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣʦ ʚʳʰʝ ʥʘ 8,1%.   
ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝ-

ʥʠʷ ʩʦʜʝʨʞʘʥʠʷ TNF-Ŭ ʠ IFN-Ŭ ʫ ʞʠʚʦʪ-
ʥʳʭ ʦʙʝʠʭ ʛʨʫʧʧ, ʠʭ ʟʥʘʯʝʥʠʷ ʫ ʚʘʢʮʠʥʠ-
ʨʦʚʘʥʥʳʭ ʧʦʨʦʩʷʪ ʧʨʝʚʳʰʘʣʠ ʪʘʢʦʚʳʝ ʫ 
ʠʥʪʘʢʪʥʳʭ ʥʘ 3,6% ʠ 8,9%. 
ʇʨʠ ʦʙʱʝʡ ʪʝʥʜʝʥʮʠʠ ʩʥʠʞʝʥʠʷ ʫʨʦʚ-

ʥʷ IL-2 ʫ ʞʠʚʦʪʥʳʭ ʦʙʝʠʭ ʛʨʫʧʧ ʥʘ 7,4 ʠ 
3,6%, ʝʛʦ ʟʥʘʯʝʥʠʝ ʫ ʧʨʠʚʠʪʳʭ ʧʦʨʦʩʷʪ 
ʧʨʝʚʳʰʘʣʦ ʢʦʥʪʨʦʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘ 
8,0%. 
ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʩʦʜʝʨʞʘʥʠʝ IL-4 ʩʥʠʟʠ-

ʣʦʩʴ ʥʘ 5,3% ʫ ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ, ʘ ʫ 
ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʧʦʨʦʩʷʪ ʥʝ ʠʟʤʝʥʠʣʦʩʴ, 
ʠ ʥʘ 16,7% ʙʳʣʦ ʚʳʰʝ ʢʦʥʪʨʦʣʷ.  
ʋʨʦʚʝʥʴ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 

ʤʝʜʠʘʪʦʨʘ IL-10 ʫ ʧʦʨʦʩʷʪ ʦʙʝʠʭ ʛʨʫʧʧ 
ʠʤʝʣʦ ʪʝʥʜʝʥʮʠʶ ʢ ʧʦʚʳʰʝʥʠʶ, ʦʙʫʩʣʦʚ-
ʣʝʥʥʫʶ ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ ʨʝʘʢʮʠʝʡ, 
ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʩʠʥʪʝʟʘ 
ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ.  
ʇʨʠ ʘʥʘʣʠʟʝ ʮʠʪʦʢʠʥʦʚʦʛʦ ʙʘʣʘʥʩʘ ʫ 

ʠʥʪʘʢʪʥʳʭ ʧʦʨʦʩʷʪ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʫʩʪʘ-
ʥʦʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʠʥʜʝʢʩʘ ʚʦʩʧʘʣʠ-
ʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʦʙʱʝʛʦ ʮʠʪʦʢʠʥʦʚʦ-
ʛʦ ʠʥʜʝʢʩʘ ʠ ʠʥʜʝʢʩʘ ʩʦʦʪʥʦʰʝʥʠʡ ThI/
ThII ʥʘ 12,5; 9,6 ʠ 18,0% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 
ʪʘʢ ʞʝ, ʢʘʢ ʠ ʩʦʦʪʥʦʰʝʥʠʡ ʦʪʜʝʣʴʥʳʭ 
ʮʠʪʦʢʠʥʦʚ: IL-1/IL-10 ʥʘ 8,3%, IL-1/IL-4 
ʥʘ 20,0%, IFN-ɔ/IL-10 ʥʘ 16,1% ʠ IFN-ɔ/IL
-4 ʥʘ 24,0%. 
ʇʨʠ ʵʪʦʤ ʫ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʧʦʨʦʩʷʪ 

ʚʝʣʠʯʠʥʘ ʠʥʜʝʢʩʘ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚ-
ʥʦʩʪʠ ʠ ʩʦʦʪʥʦʰʝʥʠʡ IL-1/IL-4 ʠ IL-1/IL-
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10 ʦʩʪʘʚʘʣʘʩʴ ʥʘ ʪʦʤ ʞʝ ʫʨʦʚʥʝ ʠ ʙʳʣʘ 
ʚʳʰʝ ʥʘ 5,6 ʠ 30,8 ʠ 16,7% ʩʦʦʪʚʝʪʩʪʚʝʥ-
ʥʦ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʪʘʢʪʥʳʭ 
ʞʠʚʦʪʥʳʭ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʙʱʠʡ ʮʠʪʦʢʠ-
ʥʦʚʳʡ ʠʥʜʝʢʩ, ʠʥʜʝʢʩ ʩʦʦʪʥʦʰʝʥʠʡ ThI/
ThII ʠ ʦʪʥʦʰʝʥʠʡ IFN-ɔ/IL-10 ʠ IFN-ɔ/IL-
4 ʩʥʠʟʠʣʠʩʴ ʥʘ 6,9; 9,8 ʠ 10,3 ʠ 7,2% ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ ʠ ʙʳʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ 
(2,9-6,1%) ʟʥʘʯʝʥʠʡ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʳ. ɺʳʷʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʫʢʘʟʳʚʘ-
ʶʪ ʥʘ ʫʩʠʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʊ-ʭʝʣʧʝʨʦʚ II 
ʪʠʧʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʝ ʦ ʧʨʝʚʘʣʠʨʦʚʘ-
ʥʠʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʯʪʦ 
ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʦʚʳʰʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ 
ʪʝʦʬʠʣʣʠʥʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ 
ʥʘ 17,1% ʠ ʩʥʠʞʝʥʠʝʤ ʠʥʜʝʢʩʘ Tʪʬʨ/
Tʪʬʯ ʥʘ 6,7% (ʪʘʙʣ. 3).  
ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʨʝʩʩʘ ʫ ʧʦʨʦʩʷʪ ʦʙʝʠʭ ʛʨʫʧʧ ʫʩʪʘʥʦʚʣʝ-
ʥʦ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʣʝʡʢʦʮʠʪʦʚ ʥʘ 
8,3 ʠ 25,4% ʠ ʣʠʤʬʦʮʠʪʦʚ ʥʘ 10,7 ʠ 
15,6%, ʧʨʠ ʩʥʠʞʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 
ʢʦʣʠʯʝʩʪʚʘ ʣʠʤʬʦʮʠʪʦʚ ʥʘ 9,7 ʠ 11,3% 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʤʝʩʪʝ ʩ ʪʝʤ ʟʥʘʯʠʤʳʭ 
ʨʘʟʣʠʯʠʡ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʞʜʫ ʛʨʫʧʧʘ-
ʤʠ ʥʝ ʦʪʤʝʯʝʥʦ. 
ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʫ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʡ 

ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧ ʚʳʷʚʣʝʥʦ ʫʤʝʥʴʰʝʥʠʝ 
ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʊ-
ʣʠʤʬʦʮʠʪʦʚ ʥʘ 4,8 ʠ 7,1%, ʢʦʪʦʨʦʝ ʫ ʚʘʢ-
ʮʠʥʠʨʦʚʘʥʥʳʭ ʙʳʣʦ ʚʳʰʝ ʥʘ 9,7%.  
ʇʨʠ ʩʥʠʞʝʥʠʠ ʫ ʞʠʚʦʪʥʳʭ ʦʙʝʠʭ 

ʛʨʫʧʧ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʠ ʘʙʩʦʣʶʪʥʦʛʦ ʢʦ-
ʣʠʯʝʩʪʚʘ ʪʝʦʬʠʣʣʠʥʨʝʟʠʩʪʝʥʪʥʳʭ ʊ-
ʣʠʤʬʦʮʠʪʦʚ ʥʘ 10,3 ʠ 3,6% ʠ 10,1 ʠ 11,3% 
ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝ-
ʣʷʤʠ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʠ ʠʥʪʘʢʪʥʳʭ ʧʦ-

ʨʦʩʷʪ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 
ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʝʦʬʠʣ-

ʣʠʥʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʫ ʧʦ-
ʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦʚʳʰʘʣʦʩʴ 
ʥʘ 5,9%, ʘ ʫ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ 
ʩʥʠʞʘʣʦʩʴ ʥʘ 17,7%, ʦʜʥʘʢʦ ʙʳʣʦ ʥʝʟʥʘ-
ʯʠʪʝʣʴʥʦ ʚʳʰʝ (3,3%).  ɸʙʩʦʣʶʪʥʦʝ ʢʦ-
ʣʠʯʝʩʪʚʦ ʪʝʦʬʠʣʣʠʥʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʊ-
ʣʠʤʬʦʮʠʪʦʚ ʫ ʧʦʨʦʩʷʪ ʦʙʝʠʭ ʛʨʫʧʧ 
ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 8,4 ʠ 16,0%, ʧʨʠ ʵʪʦʤ ʫ 
ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʧʦʨʦʩʷʪ ʦʥʦ ʙʳʣʦ ʚʳ-
ʰʝ ʥʘ 17,1% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʘʢʪʥʳʤʠ.  
ʋ ʠʥʪʘʢʪʥʳʭ ʧʦʨʦʩʷʪ ʦʪʤʝʯʝʥʦ ʩʥʠ-

ʞʝʥʠʝ ʠʤʤʫʥʦʨʝʛʫʣʷʪʦʨʥʦʛʦ ʠʥʜʝʢʩʘ ʥʘ 
13,1%, ʘ ʫ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ 
ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ ʟʥʘʯʝʥʠʷ ʥʘ 11,3%, ʧʨʠ 
ʵʪʦʤ ʦʥʦ ʙʳʣʦ ʤʝʥʴʰʝ ʥʘ 6,7% ʧʦʢʘʟʘʪʝ-
ʣʷ ʧʦʨʦʩʷʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ.  
ɺʳʷʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʫʧʨʝʩʩʠʚʥʦʡ 
ʘʢʪʠʚʥʦʩʪʠ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʧʦʩʣʝ ʚʘʢʮʠʥʘ-
ʮʠʠ, ʩʚʷʟʘʥʥʦʡ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩ ʥʝʦʙʭʦ-
ʜʠʤʦʩʪʴʶ ʩʜʝʨʞʠʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʠʤʤʫʥ-
ʥʳʭ ʨʝʘʢʮʠʡ, ʚʳʟʚʘʥʥʳʭ ʚʘʢʮʠʥʥʳʤ ʘʥ-
ʪʠʛʝʥʦʤ ʮʠʨʢʦʚʠʨʫʩʘ II ʠ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʘʤʠ, ʮʠʨʢʫʣʠʨʫʶʱʠʤʠ ʚ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʝ. 
ʋ ʧʦʨʦʩʷʪ ʦʙʝʠʭ ʛʨʫʧʧ ʫʩʪʘʥʦʚʣʝʥʦ 

ʧʦʚʳʰʝʥʠʝ ʘʙʩʦʣʶʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ɺ-
ʢʣʝʪʦʢ ʥʘ 9,0 ʠ 13,1% ʧʨʠ ʵʪʦʤ ʫ ʚʘʢʮʠ-
ʥʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʦʥʦ ʙʳʣʦ ʚʳʰʝ ʥʘ 
8,7%, ʢʘʢ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ 
ʥʘ 13,4%, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʛʫʤʦʨʘʣʴʥʳʤ ʠʤ-
ʤʫʥʥʳʤ ʦʪʚʝʪʦʤ. ʕʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʝ-
ʟʫʣʴʪʘʪʘʤʠ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʪʨʦʚ ʩʧʝʮʠʬʠ-
ʯʝʩʢʠʭ ʘʥʪʠʪʝʣ ʢ ʘʥʪʠʛʝʥʫ ʮʠʨʢʦʚʠʨʫʩʘ II 
ʪʠʧʘ (ʪʘʙʣ. 4). 

ʊʘʙʣʠʮʘ 4 ï ʊʠʪʨʳ ʘʥʪʠʪʝʣ ʢ ʎɺʉ-2 

ʇʦʢʘʟʘʪʝʣʴ 
  
  

ʇʦʨʦʩʷʪʘ/ʚʦʟʨʘʩʪ 

20 ʜʥʝʡ 
ʬʦʥ 

26 ʜʥʝʡ 33 ʜʥʷ 

ʠʥʪʘʢʪʥʳʝ 
6 ʜʥʝʡ ʧʦʩʣʝ 
ʚʘʢʮʠʥʘʮʠʠ 

ʠʥʪʘʢʪʥʳʝ 
14 ʜʥʝʡ ʧʦʩʣʝ 
ʚʘʢʮʠʥʘʮʠʠ 

ʊʠʪʨʳ  
ʘʥʪʠʪʝʣ, % 

117,6Ñ2,26 16,3Ñ1,09+ 13,7Ñ0,65*+ 6,6Ñ1,09+ 25,6Ñ1,08+* 

ʇʨʠʤʝʯʘʥʠʝ: ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʪʠʪʨ >20% 
*-ʨ<0,05-0,001 - ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʨʦʩʷʪʘʤ ʧʦʜ ʟʜʦʨʦʚʳʤʠ ʩʚʠʥʦʤʘʪʢʘʤʠ;  
  +- ʨ<0,05-0,001  - ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʧʝʨʠʦʜʫ. 
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ʇʨʠ ʬʦʥʦʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʳʚʦʨʦʪʦʢ 
ʢʨʦʚʠ ʫ ʧʦʨʦʩʷʪ ʦʙʝʠʭ ʛʨʫʧʧ ʚʳʷʚʣʝʥʳ 
ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʥʪʠʪʝʣʘ ʢ ʘʥʪʠʛʝʥʫ ʮʠʨ-
ʢʦʚʠʨʫʩʘ II ʪʠʧʘ ʢʦʣʦʩʪʨʘʣʴʥʦʛʦ ʧʨʦʠʩ-
ʭʦʞʜʝʥʠʷ, ʪʠʪʨ ʢʦʪʦʨʳʭ ʩʥʠʟʠʣʩʷ ʚ 26-ʪʠ 
ʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ ʚ 7,2 ʠ 8,6 ʨʘʟʘ, ʧʨʠ 
ʵʪʦʤ ʫ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʦʥ 
ʙʳʣ ʤʝʥʴʰʝ ʥʘ 16,2%, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 
ʨʘʩʭʦʜʦʤ ʘʥʪʠʪʝʣ ʥʘ ʩʚʷʟʳʚʘʥʠʝ ʘʥʪʠʛʝ-
ʥʘ. 
ʋ ʧʦʨʦʩʷʪ ʯʝʨʝʟ 14 ʜʥʝʡ ʧʦʩʣʝ ʚʘʢʮʠ-

ʥʘʮʠʠ ʧʦʚʳʩʠʣʩʷ ʪʠʪʨ ʘʥʪʠʪʝʣ ʥʘ 87,2% ʠ 
ʧʨʝʚʳʰʘʣ ʢʦʥʪʨʦʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ 3,9 
ʨʘʟʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʬʦʨʤʠʨʦʚʘ-
ʥʠʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʚ ʪʦ ʚʨʝʤʷ 
ʢʘʢ ʫ ʠʥʪʘʢʪʥʳʭ ʧʦʨʦʩʷʪ ʚ ʵʪʦʪ ʧʝʨʠʦʜ 
ʪʠʪʨ ʘʥʪʠʪʝʣ ʩʥʠʟʠʣʩʷ ʥʘ 59,7%. 
ɺʓɺʆɼʓ / CONCLUSION  
ʇʨʦʚʝʜʸʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʚʘʢʮʠʥʘʮʠʷ ʧʦʨʦʩʷʪ ʧʨʦʪʠʚ 
ʮʠʨʢʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʩʦʧʨʦʚʦʞʜʘʝʪ-
ʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʚʦʩʧʘʣʠ-
ʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ IL-1, TNF-Ŭ, IFN-Ŭ ʠ 
IFN-ɔ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʝʜʠʘʪʦ-
ʨʦʚ IL-4, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʤ ʦ ʢʣʝʪʦʯ-
ʥʦʤ ʠ ʛʫʤʦʨʘʣʴʥʦʤ ʠʤʤʫʥʥʦʤ ʦʪʚʝʪʝ. 
ʋʩʪʘʥʦʚʣʝʥʥʦʝ ʫ ʥʠʭ ʧʦʚʳʰʝʥʠʝ ʠʥʜʝʢʩʘ 
ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʝʜʠʘʪʦʨʦʚ, 
ʮʠʪʦʢʠʥʦʚʦʛʦ ʠʥʜʝʢʩʘ (ThI/ThII), ʩʦʦʪʥʦ-
ʰʝʥʠʷ ʧʨʦ- ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 
ʮʠʪʦʢʠʥʦʚ ʠ IL-1/IL-10, IL-1/IL-4, IFN-ɔ/
IL-10 ʠ IFN-ɔ/IL-4 ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʚʝʣʠʯʝ-
ʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʊ-ʭʝʣʧʝʨʦʚ I ʠ ʧʨʝʚʘʣʠʨʦ-
ʚʘʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. 
ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʨʝʩʩʘ ʫ ʠʥʪʘʢʪʥʳʭ ʧʦʨʦʩʷʪ ʦʪʤʝʯʝʥʦ 
ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ IL-2 ʠ IL-4 ʧʨʠ ʥʝʟʥʘʯʠ-
ʪʝʣʴʥʦʤ ʫʚʝʣʠʯʝʥʠʠ  TNF-Ŭ, IFN-Ŭ ʠ IL-
10 ʠ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʤ ʧʦʚʳʰʝʥʠʠ IL-
1ɓ ʠ IFN-ɔ, ʘ ʫ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪ-
ʥʳʭ ʥʘ ʬʦʥʝ ʩʪʨʝʩʩ-ʨʝʘʢʮʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ 
ʚʚʝʜʝʥʠʝʤ ʘʥʪʠʛʝʥʘ, ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝ-
ʩʪʚʘ IL-2, IFN-Ŭ ʠ IFN-ɔ, ʠʥʜʫʮʠʨʫʶʱʠʭ 
ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥʠʪʝʪ, ʘ ʪʘʢʞʝ ʮʠʪʦʢʠʥʦ-
ʚʦʛʦ ʠʥʜʝʢʩʘ (ThI/ThII), ʦʪʥʦʰʝʥʠʷ ʧʨʦ- ʠ 
ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʝʜʠʘʪʦʨʦʚ, ʯʪʦ 
ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʤʝʱʝʥʠʝ ʚ ʩʪʦʨʦʥʫ ʧʦʚʳ-
ʰʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʊ-
ʭʝʣʧʝʨʦʚ II, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʝ ʦ ʧʨʝʦʙ-
ʣʘʜʘʥʠʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. 
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ABSTRACT 
The article presents the results of study-

ing the formation of specific immunity in 
piglets during vaccination against circovirus 
infection. Circovirus diseases of pigs, mani-
fested by the defeat of many body systems, 
are widespread and cause great economic 
damage in industrial pig farms. The study of 
the formation of specific immunity during 
vaccination of piglets against circovirus in-
fection is of scientific and practical interest. 
The purpose of the research is to study the 
formation of specific immunity in piglets 
during vaccination against circovirus infec-
tion. It was found that vaccination is accom-
panied by activation of the innate immunity 
system, which initiated the launch and for-
mation of an antigen-specific adaptive im-
mune response. In animals 6 days after the 
introduction of the vaccine, compared with 
intact piglets, an increase in the content of 
pro-inflammatory cytokines IL-1Ç, TNF-Ŭ, 
IFN-Ŭ and IFN-ɔ and the anti-inflammatory 
mediator IL-4 was found, indicating a cellu-



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 4, 2023ʛ. 

 

28  

lar and humoral immune response. An in-
crease in the indices of inflammatory activity 
of mediators and the ratio of pro- and anti-
inflammatory cytokines indicates an increase 
in the activity of T-helper I and the preva-
lence of cellular immune response. Under 
the influence of technological stress caused 
by weaning from sows and transfer to rear-
ing, animals 14 days after vaccination 
showed a decrease in the level of IL-2, IFN-
Ŭ and IFN-ɔ, inducing cellular immunity, as 
well as cytokine index, the ratio of pro- and 
anti-inflammatory mediators, which indi-
cates a shift in the direction of the immune 
response in the side of activation of the func-
tioning of T-helper II, indicating the pre-
dominant formation of humoral immunity. 
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ʈɽʌɽʈɸʊ: 
ɹʦʣʝʟʥʴ ʄʘʨʝʢʘ (MDV) ï ʦʧʘʩʥʘʷ ʠʤʤʫʥʦʜʝʧʨʝʩʩʠʚʥʘʷ 
ʚʠʨʫʩʥʘʷ ʙʦʣʝʟʥʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʪʠʮʳ. ɹʦʣʴ-
ʰʠʥʩʪʚʦ ʷʠʯʥʳʭ ʧʪʠʮʝʬʘʙʨʠʢ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
ʚʘʢʮʠʥʠʨʫʝʪ ʩʚʦʠʭ ʮʳʧʣʷʪ ʚ ʧʝʨʚʳʝ ʩʫʪʢʠ ʞʠʟʥʠ ʦʪ ʵʪʦʡ 
ʚʠʨʫʩʥʦʡ ʙʦʣʝʟʥʠ. ɹʣʘʛʦʜʘʨʷ ʜʘʥʥʦʡ ʪʘʢʪʠʢʝ ʚʘʢʮʠʥʦ-
ʧʨʦʬʠʣʘʢʪʠʢʠ, ʧʪʠʮʝʚʦʜʯʝʩʢʠʝ ʭʦʟʷʡʩʪʚʘ ʦʙʝʨʝʛʘʶʪ ʩʝʙʷ 

ʦʪ ʚʩʧʳʰʢʠ ʜʘʥʥʦʡ ʙʦʣʝʟʥʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʱʝʨʙʦʚ. ʊʨʘʜʠʮʠʦʥʥʦ ʩʨʝʜʠ ʚʠʨʫʩʦʚ, 
ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʜʘʥʥʦʡ ʙʦʣʝʟʥʠ, ʚʳʜʝʣʷʶʪ 1-ʡ ʩʝʨʦʪʠʧ ʚʠʨʫʩʘ ʙʦʣʝʟʥʠ ʄʘʨʝʢʘ (Gallid 
alphaherpesvirus 2) ʠ 3-ʡ ʩʝʨʦʪʠʧ ʚʠʨʫʩʘ ʙʦʣʝʟʥʠ ʄʘʨʝʢʘ, ʥʝ ʷʚʣʷʶʱʠʡʩʷ ʪʘʢʦʚʳʤ ʚ 
ʩʪʨʦʛʦʤ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤ ʩʤʳʩʣʝ (Meleagrid alphaherpesvirus 1, ʪʘʢʞʝ ʥʘʟʳʚʘʝʤʳʡ ʛʝʨ-
ʧʝʩʚʠʨʫʩʦʤ ʠʥʜʝʝʢ). ʇʨʠ ʠʥʬʠʮʠʨʦʚʘʥʠʠ ʧʪʠʮʳ ʜʘʥʥʳʡ ʚʠʨʫʩ ʚʳʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 
ʠʟʤʝʥʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʦʩʥʦʚʥʳʭ ʛʝʥʦʚ ʠʤʤʫʥʠʪʝʪʘ (IL6, PTGS2, IRF7). ʀʩʭʦʜʷ ʠʟ ʧʦʣʫ-
ʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʦʚ IL6 ʠ PTGS2 ʥʝʟʥʘʯʠʪʝʣʴ-
ʥʦ ʧʨʝʚʳʰʘʣʠ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʜʘʥʥʳʭ ʛʝʥʦʚ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ. ɺʦʟʤʦʞʥʦ, ʠʤʝʣʦ 
ʤʝʩʪʦ ʧʦʜʘʚʣʝʥʠʝ ʤʝʩʪʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʠʤʤʫʥʦʜʝʧʨʝʩʩʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚʠʨʫʩʘ ʙʦ-
ʣʝʟʥʠ ʄʘʨʝʢʘ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ IRF7 ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 
ʚʦʟʜʝʡʩʪʚʠʝ ʚʠʨʫʩʦʚ ʦʙʦʠʭ ʩʝʨʦʪʠʧʦʚ ʥʘ ʜʘʥʥʳʡ ʛʝʥ, ʧʨʠʯʝʤ Gallid alphaherpesvirus 2 
ʧʨʝʚʳʰʘʣ ʫʨʦʚʝʥʴ ʜʘʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʬʬʝʢʪʦʤ ʦʪ Meleagrid al-

https://rscf.ru/project/22-26-20084/


ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 4, 2023 ʛ. 

 

 31 

phaherpesvirus 1 ʚ 4 ʨʘʟʘ. ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʨʝʟʢʦ 
ʚʦʟʨʘʩʪʘʶʱʘʷ ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʘ IRF7 ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʟʥʘʢʦʤ ʨʝʧʣʠʢʘʮʠʠ ʚʠʨʫʩʘ ʙʦʣʝʟʥʠ 
ʄʘʨʝʢʘ (ʪʘʢ ʢʘʢ Gallid alphaherpesvirus 2 ʠ Meleagrid alphaherpesvirus 1 ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ 
ʩ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʢʣʝʪʦʯʥʳʤ ʨʝʮʝʧʪʦʨʦʤ, ʥʘ ʵʪʦʤ ʦʩʥʦʚʘʥ ʚʘʢʮʠʥʥʳʡ ʵʬʬʝʢʪ Meleagrid 
alphaherpesvirus 1). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʜʘʥʥʳʭ ʚʠʨʫ-
ʩʦʚ ʥʝ ʚʳʟʳʚʘʝʪ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ ʚ ʠʣʝʦʮʝʢʘʣʴʥʳʭ ʤʠʥʜʘʣʠʥʘʭ 
ʧʪʠʮʳ. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʙʦʣʴʰʠʥʩʪʚʦ 

ʧʪʠʮʝʬʘʙʨʠʢ ʷʠʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʈʦʩ-
ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʦʚʦʜʠʪ ʚʘʢʮʠʥʘ-
ʮʠʶ ʧʨʦʪʠʚ ʙʦʣʝʟʥʠ ʄʘʨʝʢʘ. ʕʪʦ ʩʚʷʟʘʥʦ, 
ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʳ-
ʤʠ ʷʚʣʝʥʠʷʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʧʨʠ ʩʫʙ-
ʢʣʠʥʠʯʝʩʢʦʤ ʠ ʢʣʠʥʠʯʝʩʢʦʤ ʧʨʦʷʚʣʝʥʠʷʭ 
ʙʦʣʝʟʥʠ ʄʘʨʝʢʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʥʝʢʦʪʦ-
ʨʳʝ ʙʨʦʡʣʝʨʥʳʝ ʧʪʠʮʝʬʘʙʨʠʢʠ ʦʪʢʘʟʳʚʘ-
ʶʪʩʷ ʦʪ ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦ-
ʬʠʣʘʢʪʠʢʠ ʧʨʦʪʠʚ ʙʦʣʝʟʥʠ ʄʘʨʝʢʘ, ʩʯʠ-
ʪʘʷ, ʯʪʦ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʠʥʢʫʙʘʮʠʠ ʚʠ-
ʨʫʩʘ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʝʛʦ ʧʘʪʦʛʝʥʥʦʝ 
ʧʨʦʷʚʣʝʥʠʝ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʘʥʥʦʛʦ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʧʦʣʫʯʠʣʠ ʧʦʜʪʚʝʨʞʜʝ-
ʥʠʷ ʪʦʤʫ, ʯʪʦ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚʠʨʫʩʘ ʚ 
ʦʨʛʘʥʠʟʤ ʧʪʠʮʳ, ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ ʧʨʦ-
ʠʩʭʦʜʠʪ ʝʛʦ ʨʝʧʣʠʢʘʮʠʷ ʠ ʥʘʯʠʥʘʝʪʩʷ 
ʧʦʨʘʞʝʥʠʝ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ. 
ɺʦʟʙʫʜʠʪʝʣʝʤ ʙʦʣʝʟʥʠ ʷʚʣʷʝʪʩʷ ʜʚʫʭ-

ʮʝʧʦʯʝʯʥʳʡ ɼʅʂ-ʩʦʜʝʨʞʘʱʠʡ ʚʠʨʫʩ ʠʟ 
ʩʝʤʝʡʩʪʚʘ Orthoherpesviridae ʨʦʜʘ Mardi-
virus. ʊʨʘʜʠʮʠʦʥʥʦ ʚʠʨʫʩʳ ʙʦʣʝʟʥʠ ʄʘ-
ʨʝʢʘ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 3 ʩʝʨʦʪʠʧʘ: 1-ʡ 
ʩʝʨʦʪʠʧ (Gallid alphaherpesvirus 2), ʚʳʟʳ-
ʚʘʶʱʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʙʦʣʝʟʥʴ ʄʘʨʝ-
ʢʘ; 2-ʡ ʩʝʨʦʪʠʧ (Gallid alphaherpesvirus 3), 
ʷʚʣʷʶʱʠʡʩʷ ʥʝʦʥʢʦʛʝʥʥʳʤ ʚʘʢʮʠʥʥʳʤ 
ʚʠʨʫʩʦʤ ʠ ʘʥʪʠʛʝʥʥʦ- ʠ ʨʝʮʝʧʪʦʨʥʦ-
ʙʣʠʟʢʠʡ ʧʝʨʚʳʤ ʜʚʫʤ ʩʝʨʦʪʠʧʘʤ 3-ʡ 
ñʩʝʨʦʪʠʧò ï ʛʝʨʧʝʩʚʠʨʫʩ ʠʥʜʝʝʢ (HVT, 
Meleagrid alphaherpesvirus 1) [8]. 
ʕʢʩʧʨʝʩʩʠʷ ʛʝʥʦʚ ʠʤʤʫʥʠʪʝʪʘ ï ʚʘʞ-

ʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʘʢʪʠʚʥʦʩʪʠ ʠʤʤʫʥʥʳʭ 
ʨʝʘʢʮʠʡ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʦʨʛʘʥʠʟʤʝ. ʕʢʩ-
ʧʨʝʩʩʠʷ ʛʝʥʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʦʧʨʝ-
ʜʝʣʝʥʠʷ ʚ ʇʎʈ ʤʈʅʂ. ʇʨʠ ʜʘʥʥʦʡ ʤʝʪʦ-
ʜʠʢʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ 
ʢʦʥʢʨʝʪʥʦʛʦ ʛʝʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ 
ʩʨʘʚʥʝʥʠʷ ʩ ʵʢʩʧʨʝʩʩʠʝʡ ʜʘʥʥʦʛʦ ʛʝʥʘ ʚ 
ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ. 
ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝ-

ʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʦʩʥʦʚʥʳʭ ʛʝʥʦʚ ʥʝʩʧʝʮʠ-
ʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ IL6, PTGS2, 
ʠ IRF7, ʚʦʟʥʠʢʘʶʱʝʡ ʚ ʦʪʚʝʪ ʥʘ ʚʚʝʜʝʥʠʝ 
ʚ ʦʨʛʘʥʠʟʤ ʢʫʨ-ʥʝʩʫʰʝʢ ʚʠʨʫʩʘ ʙʦʣʝʟʥʠ 
ʄʘʨʝʢʘ 1-ʛʦ (Gallid alphaherpesvirus 2) ʠ 
3-ʛʦ (Meleagrid alphaherpesvirus 1) ʩʝʨʦ-
ʪʠʧʦʚ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʚʳʜʝʣʝʥʠʝ ʥʫʢʣʝ-

ʠʥʦʚrʭ ʢʠʩʣʦʪ, ʘʤʧʣʠʬʠʢʘʮʠ̫) ʙrʣʠ 
ʦʩʫʱʝʩʪʚʣʝʥʳ ʥʘ ʙʘʟʝ ʅʘʫʯʥʦ-
ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʦʛʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ 
ʮʝʥʪʨʘ ʧʦ ʧʪʠʮʝʚʦʜʩʪʚʫ ʢʘʬʝʜʨʳ ʵʧʠʟʦ-
ʦʪʦʣʦʛʠʠ ʠʤ. ɺ.ʇ. ʋʨʙʘʥʘ ʌɻɹʆʋ ɺʆ 
ʉʇʙɻʋɺʄ. ʆʙʲʝʢʪʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʩʣʫʞʠʣ ʮʳʧʣʷʪʘ ʧʦʨʦʜʳ ɼʦʤʠʥʘʥʪ 14-
ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ - ʦʙʨʘʟʮʳ ʪʢʘʥʝʡ ʠʣʝʦʮʝʢʘʣʴ-
ʥʳʭ ʤʠʥʜʘʣʠʥ ʢʠʰʝʯʥʠʢʘ ʮʳʧʣʷʪ. ʉʦ-
ʜʝʨʞʘʥʠʝ ʠ ʚʘʢʮʠʥʘʮʠʷ ʧʪʠʮ ʧʨʦʚʦʜʠ-
ʣʠʩʴ ʥʘ ʙʘʟʝ ʚʠʚʘʨʠʝʚ ʌɻɹʆʋ ɺʆ 
ʉʇʙɻʋɺʄ. ʉʦʜʝʨʞʘʥʠʝ ʧʪʠʮʳ ʢʣʝʪʦʯ-
ʥʦʝ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʳʧ-
ʣʷʪʘʤ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʠʥʲʝʢʮʠʷ ʚʠ-
ʨʫʩʦʚ Gallid alphaherpesvirus 2 ʠ Melea-
grid alphaherpesvirus 1 ʚ ʧʝʨʚʳʝ ʩʫʪʢʠ 
ʞʠʟʥʠ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʨʘʟʮʘ 1-ʛʦ ʩʝʨʦʪʠʧʘ 
ʚʠʨʫʩʘ ʙʦʣʝʟʥʠ ʄʘʨʝʢʘ ʙʳʣ ʚʟʷʪ ʚʠʨʫʩ 
ʰʪʘʤʤʘ ñ3004ò, ʧʦʣʫʯʝʥʥʳʡ ʦʪ ʌɻɹʋ 
çɺʅʀʀɿɾè, ʘ ʚ ʢʘʯʝʩʪʚʝ ʦʙʨʘʟʮʘ 3-ʝʛʦ 
ʩʝʨʦʪʠʧʘ ʚʠʨʫʩʘ ʙʦʣʝʟʥʠ ʄʘʨʝʢʘ ʙʳʣ 
ʚʟʷʪ ʚʠʨʫʩ ʰʪʘʤʤʘ ñFʉ-126ò ʚ ʚʘʢʮʠʥʝ 
"ʄɸʈɽʂ-ɿ", ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʌɻɹʋ 
çɺʅʀʀɿɾè. ʂʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʚʳ-
ʩʪʫʧʘʣʠ ʠʥʪʘʢʪʥʳʝ ʮʳʧʣʷʪʘ. ʆʙʨʘʟʮʳ 
ʪʢʘʥʝʡ ʠʣʝʦʮʝʢʘʣʴʥʳʭ ʤʠʥʜʘʣʠʥ ʢʠʰʝʯ-
ʥʠʢʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘ 14 ʩʫʪʢʠ ʞʠʟʥʠ 
ʮʳʧʣʷʪ. ʎʳʧʣʷʪʘ ʙʳʣʠ ʟʘʙʠʪʳ ʩ ʩʦʙʣʶ-
ʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʦ-
ʛʣʘʰʝʥʠʡ çɼʠʨʝʢʪʠʚʳ 2010/63/EU ɽʚʨʦ-
ʧʝʡʩʢʦʛʦ ʇʘʨʣʘʤʝʥʪʘ ʠ ʉʦʚʝʪʘ ɽʚʨʦʧʝʡ-
ʩʢʦʛʦ ʉʦʶʟʘè ʦ ʟʘʱʠʪʝ ʞʠʚʦʪʥʳʭ, ʠʩ-
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ʧʦʣʴʟʫʝʤʳʭ ʚ ʥʘʫʯʥʳʭ ʮʝʣʷʭ. 
ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

(ʚʳʜʝʣʝʥʠʝ ʤʈʅʂ, ʧʦʨʷʜʦʢ ʘʤʧʣʠʬʠʢʘ-
ʮʠʠ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʥʫʢʣʝʦʪʠʜ-
ʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʘʤʧʣʠʬʠʮʠʨʫʝ-
ʤʳʭ ʧʨʘʡʤʝʨʦʚ), ʠʟʣʦʞʝʥʘ ʥʘʤʠ ʚ ʨʘʥʝʝ 
ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʘʙʦʪʘʭ ʧʦ ʜʘʥʥʦʡ ʪʝʤʘ-
ʪʠʢʝ [9, 10]. ʈʝʘʢʮʠʶ ʘʤʧʣʠʬʠʢʘʮʠʠ ʩ 
ʛʝʥʥʳʤʠ ʧʨʘʡʤʝʨʘʤʠ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ ɻʦʪʦʚʘʷ ʩʤʝʩʴ ʜʣʷ 
ʇʎʈ 5X qPCRmix-HS (ɽʚʨʦʛʝʥ) ʚ ʩʦʦʪ-
ʚʝʪʩʪʚʠʠ ʩ ʧʨʦʪʦʢʦʣʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 
ʈʘʩʯʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʙʳʣ 
ʧʨʦʠʟʚʝʜʝʥ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ -ææCt. ɺ 
ʢʘʯʝʩʪʚʝ ʨʝʬʝʨʝʥʩʥʦʛʦ ʛʝʥʘ ʙʳʣ ʚʳʙʨʘʥ 
ʛʝʥ ʙʝʣʢʘ b-Actin.  
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʜʘʥʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʦʟʚʦʣʠʣʠ ʦʪʤʝʪʠʪʴ ʨʷʜ 
ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʥʝʩʧʝʮʠ-
ʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ 
ʠʥʬʠʮʠʨʦʚʘʥʠʠ ʦʨʛʘʥʠʟʤʘ ʚʠʨʫʩʦʤ ʙʦ-
ʣʝʟʥʠ ʄʘʨʝʢʘ (ʨʠʩʫʥʢʠ ˉ1, ˉ2).  
ʀʟ ʨʠʩʫʥʢʘ ˉ1 ʚʠʜʥʦ, ʯʪʦ ʵʢʩʧʨʝʩʩʠʷ 

ʛʝʥʘ IL6, ʚ ʛʨʫʧʧʝ ʮʳʧʣʷʪ, ʠʥʬʠʮʠʨʦʚʘʥ-
ʥʳʭ 1-ʤ ʩʝʨʦʪʠʧʦʤ ʚʠʨʫʩʘ ʙʦʣʝʟʥʠ ʄʘʨʝ-
ʢʘ (Gallid alphaherpesvirus 2), ʚ 6,5 ʨʘʟ 
ʧʨʝʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʢʦʥʪʨʦʣʷ. ʅʘʧʨʦʪʠʚ, 
ʚ ʛʨʫʧʧʝ, ʠʥʬʠʮʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʥʳʤ 3-
ʤ ʩʝʨʦʪʠʧʦʤ ʚʠʨʫʩʘ (Meleagrid al-
phaherpesvirus 1), ʫʚʝʣʠʯʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ 
ʜʘʥʥʦʛʦ ʛʝʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʥʘʙʣʶʜʘ-
ʣʦʩʴ. ɼʘʥʥʦʝ ʷʚʣʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 
ʰʪʘʤʤ ñ3004ò ʙʦʣʝʝ ʘʥʪʠʛʝʥʥʦ ʨʦʜʩʪʚʝ-
ʥʝʥ ʧʦʣʝʚʳʤ ʰʪʘʤʤʘʤ ʚʠʨʫʩʘ ʙʦʣʝʟʥʠ 
ʄʘʨʝʢʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 3-ʤ ʩʝʨʦʪʠʧ. ʊʘʢ, 
Heidari ʩ ʩʦʘʚʪʦʨʘʤʠ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʠʣʝʦ-
ʮʝʢʘʣʴʥʳʝ ʤʠʥʜʘʣʠʥʳ ʢʠʰʝʯʥʠʢʘ ʧʪʠʮ 
ʩʯʠʪʘʶʪʩʷ ʢʨʫʧʥʝʡʰʠʤʠ ʘʛʨʝʛʘʪʘʤʠ ʣʠʤ-
ʬʦʠʜʥʦʡ ʪʢʘʥʠ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʩ ʢʠ-
ʰʝʯʥʠʢʦʤ ʧʪʠʮʳ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʪʘ-
ʥʦʚʷʪʩʷ ʤʠʰʝʥʷʤʠ ʜʣʷ ʚʠʨʫʩʘ ʙʦʣʝʟʥʠ 
ʄʘʨʝʢʘ 1-ʛʦ ʩʝʨʦʪʠʧʘ [2]. ʉʪʦʠʪ ʠʤʝʪʴ 
ʚʚʠʜʫ, ʯʪʦ ʛʝʥ IL6 ʚʢʣʶʯʘʝʪʩʷ ʚ ʨʘʙʦʪʫ 
ʧʨʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ ʚ ʦʨʛʘʥʠʟ-
ʤʝ ʧʪʠʮʳ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ 
ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʠʣʝʦ-
ʮʝʢʘʣʴʥʳʭ ʞʝʣʝʟʘʭ ʢʠʰʝʯʥʠʢʘ ʮʳʧʣʷʪ 
ʧʦʨʦʜʳ ɼʦʤʠʥʘʥʪ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʚʝʜʝʥʠʝ 
ʚ ʦʨʛʘʥʠʟʤ ʚʠʨʫʩʘ ʙʦʣʝʟʥʠ ʄʘʨʝʢʘ 3-ʝʛʦ 
ʩʝʨʦʪʠʧʘ. 

ʋʚʝʣʠʯʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ PTGS2 
ʩʯʠʪʘʶʪ ʷʚʥʳʤ ʩʣʝʜʩʪʚʠʝʤ ʚʦʩʧʘʣʠʪʝʣʴ-
ʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʪʢʘʥʷʭ ʢʠʰʝʯʥʠʢʘ ʮʳʧ-
ʣʷʪ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʚʝʜʝʥʠʝ ʚʠʨʫʩʥʳʭ ʠʥ-
ʬʝʢʮʠʦʥʥʳʭ ʘʛʝʥʪʦʚ ʚ ʦʨʛʘʥʠʟʤ ʧʪʠʮʳ, 
ʦʪʩʫʪʩʪʚʠʝ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ 
ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʜʘʥʥʦʛʦ ʛʝʥʘ ʚ ʢʠʰʝʯ-
ʥʠʢʝ ʧʪʠʮʳ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʵʪʦ ʥʝ ʧʨʠ-
ʚʝʣʦ ʢ ʚʦʩʧʘʣʝʥʠʶ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘ-
ʥʠʠ ʦʙʘ ʚʠʨʫʩʘ ʥʝ ʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 
ʚʣʠʷʥʠʷ ʥʘ ʣʠʤʬʦʠʜʥʳʝ ʢʣʝʪʢʠ ʢʠʰʝʯʥʠ-
ʢʘ ʮʳʧʣʷʪ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʘʥʥʳʤ ʧʦʢʘʟʘ-
ʪʝʣʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʊʘʢ, ʚ ʛʨʫʧ-
ʧʝ, ʠʥʬʠʮʠʨʦʚʘʥʥʦʡ 1-ʤ ʩʝʨʦʪʠʧʦʤ ʚʠʨʫ-
ʩʘ ʙʦʣʝʟʥʠ ʄʘʨʝʢʘ, ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ 
ʥʝ ʧʨʝʚʳʩʠʣ ʫʨʦʚʝʥʴ ʢʦʥʪʨʦʣʷ, ʘ ʚ ʛʨʫʧ-
ʧʝ, ʠʥʬʠʮʠʨʦʚʘʥʥʦʡ 3-ʤ ʩʝʨʦʪʠʧʦʤ ʚʠʨʫ-
ʩʘ, ʙʳʣʦ ʦʪʤʝʯʝʥʦ 2-ʢʨʘʪʥʦʝ ʧʦʚʳʰʝʥʠʝ 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʨʦʚʥʝʤ ʵʢʩʧʨʝʩʩʠʠ ʚ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ.  
ɺ ʮʝʣʦʤ, ʦʙʳʯʥʦ ʚʚʝʜʝʥʠʝ ʢʘʢ ʚʘʢ-

ʮʠʥʥʳʭ, ʪʘʢ ʠ ʧʦʣʝʚʳʭ ʰʪʘʤʤʦʚ ʚʳʟʳʚʘ-
ʝʪ ʚʦʟʨʘʩʪʘʥʠʝ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ 
PTGS2, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʚ ʧʨʝʜʳʜʫʱʠʭ 
ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [4]. ɿʜʝʩʴ ʞʝ ʦʪʩʫʪ-
ʩʪʚʠʝ ʜʘʥʥʦʛʦ ʵʬʬʝʢʪʘ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘ-
ʥʦ ʢʘʢ ʩ ʤʝʩʪʥʦʡ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʝʡ, ʪʘʢ 
ʠ ʩ ʚʣʠʷʥʠʝʤ ʥʘ ʢʠʰʝʯʥʫʶ ʤʠʢʨʦʙʠʦʪʫ, 
ʥʘ ʯʪʦ ʷʚʥʦ ʫʢʘʟʳʚʘʶʪ Perumbakkam ʩ 
ʩʦʘʚʪʦʨʘʤʠ [6]. 
ʇʨʠ ʘʥʘʣʠʟʝ ʘʤʧʣʠʬʠʢʘʮʠʠ ʈʅʂ ʛʝʥʘ 

IRF7 (ʨʠʩʫʥʦʢ ˉ2) ʚʠʜʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ 
ʧʨʝʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʵʢʩʧʨʝʩʩʠʠ ʚ ʦʙʝʠʭ 
ʛʨʫʧʧʘʭ ʥʘʜ ʫʨʦʚʥʝʤ ʢʦʥʪʨʦʣʷ. ʊʘʢʞʝ, 
ʵʢʩʧʨʝʩʩʠʷ ʚ ʣʠʤʬʦʠʜʥʳʭ ʢʣʝʪʢʘʭ ʠʣʝʦ-
ʮʝʢʘʣʴʥʳʭ ʤʠʥʜʘʣʠʥ ʧʪʠʮ, ʠʥʬʠʮʠʨʦʚʘʥ-
ʥʳʭ 1-ʤ ʩʝʨʦʪʠʧʦʤ ʚʠʨʫʩʘ, ʚ 4 ʨʘʟʘ ʧʨʝ-
ʚʳʰʘʝʪ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʛʨʫʧʧʝ, ʧʪʠ-
ʮʘʤ ʢʦʪʦʨʦʡ ʚʚʦʜʠʣʩʷ 3-ʡ ʩʝʨʦʪʠʧ ʚʠʨʫʩʘ 
ʙʦʣʝʟʥʠ ʄʘʨʝʢʘ. ɻʝʥ IRF7 ʢʦʜʠʨʫʝʪ ʨʝʛʫ-
ʣʷʪʦʨʥʳʡ ʬʘʢʪʦʨ ʠʥʪʝʨʬʝʨʦʥʘ 7, ʠʛʨʘʶ-
ʱʝʛʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʘʢʪʠʚʘʮʠʠ ʪʨʘʥ-
ʩʢʨʠʧʮʠʠ ʚʠʨʫʩ-ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʯ-
ʥʳʭ ʛʝʥʦʚ [9].  
ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʪʘʢʞʝ ʦʪʤʝʯʘʶʪ, ʯʪʦ 

ʚʠʨʫʩ ʙʦʣʝʟʥʠ ʄʘʨʝʢʘ ʥʘʮʝʣʠʚʘʝʪʩʷ ʥʘ 
ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ 
ʜʘʥʥʦʛʦ ʛʝʥʘ. ʆʙ ʵʪʦʤ ʩʦʦʙʱʘʶʪ Du ʩ 
ʩʦʘʚʪʦʨʘʤʠ [1]. ʀʤʠ ʩʦʦʙʱʘʝʪʩʷ, ʯʪʦ ʫʥʠ-
ʢʘʣʴʥʘʷ ʢʦʨʦʪʢʘʷ ʢʠʥʘʟʘ 3 (Us3), ʦʙʥʘʨʫ-
ʞʠʚʘʝʤʘʷ ʚ ʛʝʥʦʤʝ ʚʩʝʭ ʪʨʝʭ ʩʝʨʦʪʠʧʦʚ 
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ʈʠʩʫʥʦʢ 1 ï ʕʢʩʧʨʝʩʩʠʷ ʛʝʥʦʚ IL6 ʠ PTGS2 ʚ ʪʢʘʥʷʭ ʠʣʝʦʮʝʢʘʣʴʥʳʭ ʤʠʥʜʘʣʠʥ ʮʳʧ-
ʣʷʪ ʧʦʨʦʜʳ ɼʦʤʠʥʘʥʪ ʥʘ 14 ʩʫʪʢʠ ʧʦʩʣʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ, æ ʮʠʢʣʦʚ. 

ʈʠʩʫʥʦʢ 2 ï ʕʢʩʧʨʝʩʩʠʷ ʛʝʥʘ IRF7 ʚ ʪʢʘʥʷʭ ʠʣʝʦʮʝʢʘʣʴʥʳʭ ʤʠʥʜʘʣʠʥ ʮʳʧʣʷʪ ʧʦʨʦ-
ʜʳ ɼʦʤʠʥʘʥʪ ʥʘ 14 ʩʫʪʢʠ ʧʦʩʣʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ, æ ʮʠʢʣʦʚ. 
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ʚʠʨʫʩʘ ɹʄ, ʚʘʞʥʘ ʜʣʷ ʨʝʧʣʠʢʘʮʠʠ MDV. 
ɼʘʥʥʘʷ ʢʠʥʘʟʘ ʩʧʦʩʦʙʥʘ ʘʢʪʠʚʥʦ ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʦʚʘʪʴ ʩ ʛʝʥʦʤ IRF7 ʢʣʝʪʦʢ, ʯʪʦ 
ʧʨʠʚʦʜʠʪ ʢ ʙʣʦʢʠʨʦʚʢʝ ʩʠʥʪʝʟʘ IFN-ɓ, ʠ 
ʣʫʯʰʝʡ ʨʝʧʣʠʢʘʮʠʠ ʚʠʨʫʩʘ ʙʦʣʝʟʥʠ ʄʘ-
ʨʝʢʘ. 
ɺʓɺʆɼʓ / CONCLUSION 
ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʣʝʜʫʝʪ, 

ʯʪʦ ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ ʩʠʥ-
ʪʝʟ ʮʠʪʦʢʠʥʦʚ (IL6) ʠ ʤʝʜʠʘʪʦʨʦʚ ʚʦʩʧʘ-
ʣʝʥʠʷ (PTGS2), ʣʠʙʦ ʥʘʭʦʜʠʣʘʩʴ ʚ ʠʜʝʥ-
ʪʠʯʥʦʤ (ʣʠʙʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶ-
ʱʝʤ) ʩʦʩʪʦʷʥʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʨʦʚʥʝʤ 
ʵʢʩʧʨʝʩʩʠʠ ʜʘʥʥʳʭ ʛʝʥʦʚ ʚ ʛʨʫʧʧʝ ʢʦʥ-
ʪʨʦʣʷ, ʣʠʙʦ ʙʳʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʜʘʚʣʝʥʳ 
ʠʤʤʫʥʦʜʝʧʨʝʩʩʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚʠʨʫ-
ʩʘ ʙʦʣʝʟʥʠ ʄʘʨʝʢʘ. 
ʊʘʢʞʝ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʵʢʩʧʨʝʩʩʠʠ 

ʛʝʥʘ IRF7 ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 
ʚʦʟʜʝʡʩʪʚʠʝ ʚʠʨʫʩʦʚ ʦʙʦʠʭ ʩʝʨʦʪʠʧʦʚ ʥʘ 
ʜʘʥʥʳʡ ʛʝʥ. ɹʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʚʦʟ-
ʜʝʡʩʪʚʠʝ 1-ʛʦ ʩʝʨʦʪʠʧʘ ʚʠʨʫʩʘ ʙʦʣʝʟʥʠ 
ʄʘʨʝʢʘ ʥʘ ʘʢʪʠʚʘʮʠʶ ʜʘʥʥʦʛʦ ʛʝʥʘ ʩʫʱʝ-
ʩʪʚʝʥʥʦ ʩʠʣʴʥʝʝ (ʚ 4 ʨʘʟʘ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʵʬʬʝʢʪʦʤ ʥʘ ʦʨʛʘʥʠʟʤ ʛʝʨʧʝʩʚʠʨʫʩʘ ʠʥ-
ʜʝʝʢ (3-ʝʛʦ ʩʝʨʦʪʠʧʘ ʚʠʨʫʩʘ ʙʦʣʝʟʥʠ ʄʘ-
ʨʝʢʘ). 
ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʦʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʶʱʘʷ 
ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʘ IRF7 ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʟʥʘ-
ʢʦʤ ʨʝʧʣʠʢʘʮʠʠ ʚʠʨʫʩʘ ʙʦʣʝʟʥʠ ʄʘʨʝʢʘ 
(ʪʘʢ ʢʘʢ Gallid alphaherpesvirus 2 ʠ Melea-
grid alphaherpesvirus 1 ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ 
ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʢʣʝʪʦʯʥʳʤ ʨʝʮʝʧʪʦʨʦʤ, 
ʥʘ ʵʪʦʤ ʦʩʥʦʚʘʥ ʚʘʢʮʠʥʥʳʡ ʵʬʬʝʢʪ Mele-
agrid alphaherpesvirus 1). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦ-
ʥʳ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʚʝʜʝʥʠʝ 
ʜʘʥʥʳʭ ʚʠʨʫʩʦʚ ʥʝ ʚʳʟʳʚʘʝʪ ʚʦʩʧʘʣʠ-
ʪʝʣʴʥʳʭ ʠ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ ʚ ʠʣʝʦʮʝ-
ʢʘʣʴʥʳʭ ʤʠʥʜʘʣʠʥʘʭ ʧʪʠʮʳ. 

 
NATURE OF EXPRESSION OF 

BIRD IMMUNITY GENES DURING 
INFECTION BY GALLID AL-
PHAHERPESVIRUS 2 AND MELEA-
GRID ALPHAHERPESVIRUS 1 
Tarlavin N.V. * ï Ph.D., assistant at the 

Department of Epizootology named after. 
V.P. Urbana; Veretennikov V.V. ï Ph.D., 
assistant at the Department of Epizootology 
named after. V.P. Urbana; Javadov E.J. ï 
Doctor of V.S., Professor of the Department 

of Epizootology named after. V.P. Urbana; 
Kraskov D.A. ï postgraduate student of the 
Department of Epizootology named after. 
V.P. Urbana; Sidorenko K.V. ï Ph.D., as-
sistant at the Department of Biology, Ecolo-
gy and Histology; Makhnin I.A. ï Assistant 
at the Department of Biochemistry and Phys-
iology. 

 
St. Petersburg State University of Veteri-

nary Medicine 
*tarlav1995@bk.ru 
 
The study was supported by the Russian 

Science Foundation grant No. 22-26-20084, 
https://rscf.ru/project/22-26-20084/  

 
ABSTRACT 
Marek's disease is a dangerous immuno-

suppressive viral disease of poultry. Most 
egg poultry farm in the Russian Federation 
vaccinate their chickens on the first day of 
life against this viral disease. Thanks to this 
vaccine prevention tactic, poultry farms pro-
tect themselves from the outbreak of this 
disease and economic damage. Traditionally, 
among the viruses related to this disease, 
there are the 1st serotype of the Marek's dis-
ease virus (Gallid alphaherpesvirus 2) and 
the 3rd serotype of the Marek's disease virus, 
which is not such in a strict taxonomic sense 
(Meleagrid alphaherpesvirus 1, also called 
turkey herpesvirus). When poultry is infect-
ed, this virus causes a significant change in 
the expression of the main immunity genes 
(IL6, PTGS2, IRF7). Based on the results 
obtained, it was concluded that the expres-
sion of the IL6 and PTGS2 genes was slight-
ly higher than the level of expression of 
these genes in the control group. It is possi-
ble that local immunity was suppressed by 
the immunosuppressive properties of the 
Marek's disease virus. When studying the 
expression of the IRF7 gene, a strong effect 
of viruses of both serotypes on this gene was 
found, and Gallid alphaherpesvirus 2 ex-
ceeded the level of this effect compared to 
the effect of Meleagrid alphaherpesvirus 1 
by 4 times. These results may indicate that 
sharply increasing expression of the IRF7 
gene may be a sign of Marek's disease virus 
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replication (since Gallid alphaherpesvirus 2 
and Meleagrid alphaherpesvirus 1 interact 
with the same cellular receptor, the vaccine 
effect of Meleagrid alphaherpesvirus 1 is 
based on this). On the other hand, we can 
conclude that the introduction of these virus-
es does not cause inflammatory and immune 
reactions in the ileocecal tonsils of birds. 
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ʈɽʌɽʈɸʊ 
ʆʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʚ ʧʝʨʚʠʯʥʦʡ 
ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʥʘ ʤʠʢʨʦʙʥʳʝ 
ʘʛʝʥʪʳ ʠʛʨʘʝʪ ʚʨʦʞʜʝʥʥʳʡ ʠʤʤʫ-
ʥʠʪʝʪ. ʆʥ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦʩʨʝʜ-
ʩʪʚʦʤ ʘʢʪʠʚʘʮʠʠ ʢʣʝʪʦʯʥʳʭ ʠ 
ʛʫʤʦʨʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʥʝʩʧʝʮʠ-

ʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ï ʥʝʡʪʨʦʬʠʣʦʚ, ʤʘʢʨʦʬʘʛʦʚ ʠ ʩʝʢʨʝʪʠʨʫʝʤʳʭ ʠʤʠ ʘʥʪʠʤʠʢ-
ʨʦʙʥʳʭ ʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʚʝʱʝʩʪʚ, ʟʘʧʫʩʢʘʶʱʠʭ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢʘʩʢʘʜ ʨʝʘʢʮʠʡ ʩ ʫʯʘ-
ʩʪʠʝʤ ʣʠʤʬʦʮʠʪʦʚ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ʠ ʚ ʤʫʢʦʟʘʣʴʥʳʭ ʩʝʢʨʝʪʘʭ 
ʥʝʡʪʨʦʬʠʣʳ ʨʝʘʣʠʟʫʶʪ ʩʚʦʶ ʬʫʥʢʮʠʶ ʥʝ ʪʦʣʴʢʦ ʧʦʩʨʝʜʩʪʚʦʤ ʬʘʛʦʮʠʪʦʟʘ, ʥʦ ʠ ʟʘ ʩʯʝʪ 
ʚʳʙʨʦʩʘ ɼʅʂ ʠ ʙʘʢʪʝʨʠʮʠʜʥʳʭ ʛʨʘʥʫʣ, ʦʙʨʘʟʫʶʱʠʭ ʥʝʡʪʨʦʬʠʣʴʥʳʝ ʚʥʝʢʣʝʪʦʯʥʳʝ ʣʦ-
ʚʫʰʢʠ. ʅʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʪʠʭ ʢʣʝʪʦʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ 
ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʜʠʥ ʠʟ ʬʘʢʪʦʨʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙ-
ʱʝʩʪʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʨʘʟʚʠʪʠʶ ʜʠʩʙʠʦʟʦʚ ʠ ʚʦʩʧʘʣʝʥʠʷ ʨʘʟʣʠʯʥʦʡ↑ ʣʦʢʘʣʠʟʘʮʠʠ. ɿʘʚʝʨ-
ʰʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʬʘʛʦʮʠʪʦʟʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʠʢʨʦʙʠʮʠʜʥʳʝ ʩʠʩʪʝʤʳ ʣʝʡʢʦʮʠʪʦʚ: ʢʘʪʠ-
ʦʥʥʳʝ ʙʝʣʢʠ ʠ ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʘ. ʆʥʠ ʠʤʝʶʪ ʦʩʦʙʦʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠ ʦʢʘ-
ʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʪʝʯʝʥʠʝ ʠ ʠʩʭʦʜ ʟʘʙʦʣʝʚʘʥʠʷ. ʄʠʝʣʦʧʝʨʦʢʩʠʜʘʟʘ ʠ ʢʘʪʠʦʥʥʳʝ ʙʝʣʢʠ 
ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʟʘʱʠʪʳ.  
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ɿʝʨʢʘʣʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 
ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠʪʦʚ ʩʣʫʞʠʪ 
ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʘʷ ʟʝʨʥʠʩʪʦʩʪʴ. ʇʨʠ 
ʠʥʪʦʢʩʠʢʘʮʠʠ ʛʨʘʥʫʣʳ ʥʝʡʪʨʦʬʠʣʦʚ ʩʪʘ-
ʥʦʚʷʪʩʷ ʙʦʣʝʝ ʢʨʫʧʥʳʤʠ, ʯʝʤ ʚ ʥʦʨʤʝ, ʘ 
ʩʝʧʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʩʦʧʨʦʚʦʞ-
ʜʘʪʴʩʷ ʚʘʢʫʦʣʠʟʘʮʠʝʡ ʮʠʪʦʧʣʘʟʤʳ [16].  
ʈʘʟʚʠʪʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦ-ʛʥʦʡʥʳʭ ʟʘʙʦ-

ʣʝʚʘʥʠʡ ʠ ʩʝʧʩʠʩʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʦʟ-
ʨʘʩʪʘʥʠʝʤ ʚ ʢʨʦʚʠ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ 
ʢʦʣʠʯʝʩʪʚʘ ʥʝʡʪʨʦʬʠʣʦʚ ʩ ʥʝʟʥʘʯʠʪʝʣʴ-
ʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʨʘʥʫʣ ʠʣʠ ʜʘʞʝ ʩ ʛʦ-
ʤʦʛʝʥʥʦʡ ʮʠʪʦʧʣʘʟʤʦʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠ-
ʟʥʘʢʦʤ ʛʣʫʙʦʢʦʡ ʜʝʧʨʝʩʩʠʠ ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʠʩʪʝʤʳ ʥʝʡʪʨʦʬʠʣʴ-
ʥʳʭ ʛʨʘʥʫʣʦʮʠʪʦʚ. ʉʫʱʝʩʪʚʫʝʪ ʦʙʰʠʨ-
ʥʳʡ ʩʧʠʩʦʢ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʧʘʪʦʣʦʛʠʯʝ-
ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʫ ʞʠʚʦʪʥʳʭ, ʧʨʠ ʢʦʪʦʨʳʭ 
ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʨʝʞʜʝʥʠʝ ʚʨʦʞʜʝʥʥʳʭ 
ʙʘʨʴʝʨʦʚ ʦʨʛʘʥʠʟʤʘ, ʢʦʪʦʨʳʝ ʚ ʥʦʨʤʝ 
ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʙʘʢʪʝʨʠʡ 
ʠ ʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʇʨʠʩʫʪʩʪʚʠʝ ʙʘʢʪʝʨʠʡ 
ʠʣʠ ʠʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʩʝʧʪʠʮʝʤʠʷ/
ʵʥʜʦʪʦʢʩʝʤʠʷ) ʚ ʮʠʨʢʫʣʷʪʦʨʥʦʤ ʨʫʩʣʝ 
ʚʳʟʳʚʘʝʪ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʡ ʦʪʚʝʪ, ʢʦʪʦ-
ʨʳʡ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʧʨʠʚʦʜʠʪ ʢ ʵʢʩ-
ʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʪʨʘʥʩʣʷ-
ʮʠʶ ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʙʝʣʢʦʚ ʦʩʪʨʦʡ ʬʘ-
ʟʳ ʠ ʮʠʪʦʢʠʥʦʚ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʧʨʠʚʦʜʷʪ ʢ 
ʢʨʠʪʠʯʝʩʢʦʡ ʜʠʩʬʫʥʢʮʠʠ ʩʝʨʜʝʯʥʦ-
ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʘʢʪʠʚʘʮʠʠ ʢʦʤʧʣʝ-
ʤʝʥʪʘ, ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʦʨʛʘʥʦʚ ʠ ʩʤʝʨʪʠ 
[6]. 
ʂʘʪʠʦʥʥʳʝ ʙʝʣʢʠ ʦʙʨʘʟʫʶʪʩʷ ʚ ʛʨʘʥʫ-

ʣʦʮʠʪʘʭ ʠ ʭʨʘʥʷʪʩʷ ʚ ʠʭ ʛʨʘʥʫʣʘʭ. ʆʥʠ 
ʥʝʩʫʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʘ-
ʨʷʜ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʝʣʢʦʚʦʡ ʤʠʮʝʣʣʳ 
(ʦʪʩʶʜʘ ʠʭ ʥʘʟʚʘʥʠʝ ï ʢʘʪʠʦʥʥʳʝ ʙʝʣʢʠ). 
ʀʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ, ʘʥʪʠʤʠʢʨʦʙʥʳʭ, 
ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʠ ʤʝʭʘʥʠʩʪʠʯʝʩʢʠʭ 
ʩʚʦʡʩʪʚ ʢʘʪʠʦʥʥʳʭ ʙʝʣʢʦʚ ʛʨʘʥʫʣʦʮʠʪʦʚ 
ʨʘʩʰʠʨʷʝʪ ʟʥʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʟ-
ʨʘʙʦʪʢʠ ʵʪʠʭ ʧʝʧʪʠʜʦʚ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦ-
ʤʘʨʢʝʨʦʚ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ 
ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʥʦʚʳʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ 
ʘʣʴʪʝʨʥʘʪʠʚ ʘʥʪʠʙʠʦʪʠʢʘʤ [15]. 
ʕʬʬʝʢʪʳ ʢʘʪʠʦʥʥʳʭ ʙʝʣʢʦʚ: 
Åɺʳʩʦʢʘʷ ʥʝʩʧʝʮʠʬʠʯʝʩʢʘʷ ʙʘʢʪʝʨʠ-

ʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. 
Åɺʦ ʚʨʝʤʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʢʘʪʠʦʥʥʳʝ ʙʝʣʢʠ ʤʦʛʫʪ ʚʳʩʚʦʙʦʞʜʘʪʴʩʷ 

ʚʦ ʚʥʝʢʣʝʪʦʯʥʫʶ ʩʨʝʜʫ ʠ ʫʯʘʩʪʚʦʚʘʪʴ ʚ 
ʨʝʘʙʩʦʨʙʮʠʠ ʠʤʤʫʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ 
ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʙʘʢʪʝʨʠʡ ʠ ʚʠʨʫʩʦʚ, ʣʦʢʘ-
ʣʠʟʦʚʘʥʥʳʭ ʚʦ ʚʥʝʢʣʝʪʦʯʥʦʡ ʩʨʝʜʝ, ʪʝʤ 
ʩʘʤʳʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʩʚʦʙʦʞʜʘʷ ʤʠʝ-
ʣʦʧʝʨʦʢʠʩʠʜʘʟʫ ʠʟ ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫ-
ʣʦʮʠʪʦʚ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦ-
ʤʫ ʩʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʢʘʪʠʦʥʥʳʭ ʙʝʣ-
ʢʦʚ ʠ ʤʠʝʣʦʧʝʨʦʢʠʩʜʘʟʳ. 
Åʇʦʚʳʰʝʥʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʪʝʥʦʢ 

ʤʠʢʨʦʩʦʩʫʜʦʚ (ʢʘʪʠʦʥʥʳʝ ʙʝʣʢʠ ʜʝʡʩʪʚʫ-
ʶʪ ʢʘʢ ʩʠʛʥʘʣ ʜʣʷ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʛʠʩʪʘ-
ʤʠʥʘ). 
Åʋʩʠʣʝʥʠʝ ʵʤʠʛʨʘʮʠʠ ʣʝʡʢʦʮʠʪʦʚ. 
Åɸʢʪʠʚʠʟʘʮʠʷ ʢʦʥʪʘʢʪʘ ʥʝʡʪʨʦʬʠʣʦʚ ʠ 

ʤʘʢʨʦʬʘʛʦʚ ʩ ʤʠʢʨʦʙʘʤʠ ʠ ʜʨʫʛʠʤʠ ʦʙʲ-
ʝʢʪʘʤʠ ʬʘʛʦʮʠʪʦʟʘ. 
ʂʘʪʠʦʥʥʳʝ ʙʝʣʢʠ ʚ ʤʘʣʳʭ ʢʦʥʮʝʥʪʨʘ-

ʮʠʷʭ ʩʪʠʤʫʣʠʨʫʶʪ, ʘ ʚ ʙʦʣʴʰʠʭ ï ʧʦʜʘʚ-
ʣʷʶʪ ʦʩʥʦʚʥʳʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 
ʚ ʢʣʝʪʢʘʭ ʦʯʘʛʘ ʚʦʩʧʘʣʝʥʠʷ, ʯʪʦ ʜʘʝʪ ʦʩ-
ʥʦʚʘʥʠʝ ʦʪʥʝʩʪʠ ʢʘʪʠʦʥʥʳʝ ʙʝʣʢʠ ʢ ʤʝʜʠ-
ʘʪʦʨʘʤ ʚʦʩʧʘʣʝʥʠʷ. 
ɺʦ ʚʨʝʤʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʦʥʠ ʤʦʛʫʪ ʚʳʩʚʦʙʦʞʜʘʪʴʩʷ ʚʦ ʚʥʝʢʣʝʪʦʯ-
ʥʫʶ ʩʨʝʜʫ ʠ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʝʘʙʩʦʨʙʮʠʠ 
ʠʤʤʫʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ 
ʙʘʢʪʝʨʠʡ ʠ ʚʠʨʫʩʦʚ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʚʦ 
ʚʥʝʢʣʝʪʦʯʥʦʡ ʩʨʝʜʝ, ʪʝʤ ʩʘʤʳʤ ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʦ ʚʳʩʚʦʙʦʞʜʘʷ ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʫ ʠʟ 
ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠʪʦʚ. ʕʪʦ ʧʨʠ-
ʚʦʜʠʪ ʢ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʤʫ ʩʥʠʞʝʥʠʶ 
ʩʦʜʝʨʞʘʥʠʷ ʢʘʪʠʦʥʥʳʭ ʙʝʣʢʦʚ ʠ ʤʠʝʣʦʧʝ-
ʨʦʢʩʠʜʘʟʳ [9; 2]. ʊʘʢ, ʫ ʟʜʦʨʦʚʳʭ ʪʝʣʷʪ ʠʟ 
ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʣʘʛʦʧʦʣʫʯʥʳʭ ʨʘʡʦʥʦʚ 
(ʕɹʈ) ʩʦʜʝʨʞʘʥʠʝ ʢʘʪʠʦʥʥʳʭ ʙʝʣʢʦʚ ʚ 
ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠʪʘʭ ʙʳʣʦ ʚʳʰʝ 
(1,34Ñ0,16), ʯʝʤ ʫ ʟʜʦʨʦʚʳʭ ʪʝʣʷʪ 
(1,05Ñ0,02) ʠʟ ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝʙʣʘʛʦʧʦ-
ʣʫʯʥʳʭ ʨʘʡʦʥʦʚ (ʕʅʈ), ʯʪʦ ʜʦʩʪʦʚʝʨʥʦ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʨʦ-
ʪʠʚʦʤʠʢʨʦʙʥʦʡ ʩʠʩʪʝʤʝ ʥʝʡʪʨʦʬʠʣʦʚ ʫ 
ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ. ʉʦʜʝʨʞʘʥʠʝ ʢʘʪʠ-
ʦʥʥʳʭ ʙʝʣʢʦʚ ʚ ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦ-
ʮʠʪʘʭ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ ʠʟ ʕʅʈ ʩʦ 
ʩʨʝʜʥʝʪʷʞʝʣʦʡ ʬʦʨʤʦʡ ʢʦʣʠʙʘʢʪʝʨʠʦʟʘ ʚ 
ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ ʩʦʩʪʘʚʠʣʘ (0,81Ñ0,07), ʯʪʦ 
ʥʘ 23,9% ʥʠʞʝ, ʯʝʤ ʫ ʟʜʦʨʦʚʳʭ ʪʝʣʷʪ ʚ 
ʪʝʭ ʞʝ ʭʦʟʷʡʩʪʚʘʭ (1,05Ñ0,02). ʋ ʙʦʣʴʥʳʭ 
ʪʝʣʷʪ ʠʟ ʭʦʟʷʡʩʪʚ ʕɹʈ ʩʦʜʝʨʞʘʥʠʝ ʢʘʪʠ-
ʦʥʥʦʛʦ ʙʝʣʢʘ ʩʦʩʪʘʚʠʣʦ (0,98Ñ0,20). ɺ 
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ʧʝʨʠʦʜ ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʝ ʢʘʪʠ-
ʦʥʥʦʛʦ ʙʝʣʢʘ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʚ ʩʨʝʜʥʝʤ ʥʘ 
17%, ʨʘʟʥʠʮʘ ʧʦʢʘʟʘʪʝʣʷ ʙʳʣʘ ʜʦʩʪʦʚʝʨ-
ʥʦʡ (ʈ<0,05) [8]. 
ɺ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʘ ʘʢʪʠʚʥʦʩʪʠ 

ʥʝʡʪʨʦʬʠʣʦʚ ʤʠʝʣʦʧʝʨʢʦʩʠʜʘʟʘ ʤʦʞʝʪ 
ʩʣʫʞʠʪʴ ʤʘʨʢʝʨʦʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦʩʧʘ-
ʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ [18]. ʋ ʩʦʙʘʢ ʧʨʠ II, 
III ʠ IV ʩʪʝʧʝʥʠ ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ 
ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ (ʍʇʅ) ʫʩʪʘʥʦʚʠʣʠ ʥʠʟ-
ʢʠʝ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʛʦ ʮʠʪʦʭʠʤʠʯʝʩʢʦʛʦ 
ʧʦʢʘʟʘʪʝʣʷ (ʉʎʂ) ʢʘʪʠʦʥʥʳʭ ʙʝʣʢʦʚ. ʊʘʢ, 
ʉʎʂ ʫ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣ 
0,99Ñ0,09; ʫ ʦʩʦʙʝʡ ʩ I ʩʪʝʧʝʥʴʶ ʍʇʅ ï 
1,05Ñ0,07 (ʪʦ ʝʩʪʴ ʦʥ ʚʭʦʜʠʣ ʚ ʠʥʪʝʨʚʘʣ 
ʨʝʬʝʨʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ 0,90 ï 1,08 ʜʣʷ 
ʟʜʦʨʦʚʳʭ ʦʩʦʙʝʡ ʧʦ ʜʘʥʥʦʡ ʚʳʙʦʨʢʝ); ʩʦ 
II ʩʪʝʧʝʥʴʶ ʍʇʅ ï 0,63Ñ0,07; ʩ III ʩʪʝʧʝ-
ʥʴʶ ʍʇʅ ï 0,30Ñ0,13 ʠ ʩ IV ʩʪʝʧʝʥʴʶ 
ʍʇʅ ï 0,15Ñ0,05. ʉʥʠʞʝʥʠʝ ʉʎʂ ʚ ʪʨʝʪʴ-
ʝʡ ï ʧʷʪʦʡ ʛʨʫʧʧʘʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʚʦʡ 
ʩʦʩʪʘʚʣʷʣʦ ʩʦʦʪʚʝʪʩʪʚʝʥ ʥʦ 36,4 % 
(ʨ<0,01), 69,7 % (ʨ<0,01), ʠ 84,9 % 
(ʨ<0,001) [4]. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʥʠ-
ʞʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ ʣʠʟʦʩʦʤʘʣʴʥʳʭ ʢʘʪʠ-
ʦʥʥʳʭ ʙʝʣʢʦʚ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʪʝʧʝʥʠ 
ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. ʕʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʧʝʧʪʠʜʦʚ 
ʟʘʚʠʩʠʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʪ ʠʭ ʢʦʥʮʝʥʪʨʘ-
ʮʠʠ, ʧʦʵʪʦʤʫ ʧʦʩʪʦʷʥʥʦʝ ʩʥʠʞʝʥʠʝ ʩʨʝʜ-
ʥʝʛʦ ʮʠʪʦʭʠʤʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʘʪʠʦʥ-
ʥʳʭ ʙʝʣʢʦʚ ʚ ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠ-
ʪʘʭ ʫ ʩʦʙʘʢ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦ-
ʩʪʘʪʦʯʥʦʩʪʴʶ ʧʨʠʚʦʜʠʪ ʢ ʦʩʣʘʙʣʝʥʠʶ 
ʟʘʱʠʪʳ ʧʨʦʪʠʚ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʤʠʢʨʦ-
ʦʨʛʘʥʠʟʤʦʚ (ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠ ʛʨʘʤ-
ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ, ʛʨʠʙʦʚ, ʚʠʨʫ-
ʩʦʚ). 
ʋ ʠʥʬʠʮʠʨʦʚʘʥʥʦʛʦ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧ-

ʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʜʦ ʛʦʜʦʚʘʣʦʛʦ ʚʦʟʨʘʩ-
ʪʘ ʚʳʷʚʣʝʥʘ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʘʷ ʪʨʘʥʩʬʦʨ-
ʤʘʮʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʩʥʠʞʝʥʠʝʤ 
ʯʠʩʣʘ ʥʝʘʢʪʠʚʥʳʭ ʢʣʝʪʦʢ ʥʘ 28,5-45,0%, 
ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʥʝʡʪʨʦʬʠʣʴʥʳʭ 
ʛʨʘʥʫʣʦʮʠʪʦʚ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʘʢʪʠʚ-
ʥʦʩʪʠ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʧʝʧʪʠʜʦʚ ʥʘ 16,4-
41,5% [3]. ʉ ʧʦʣʫʪʦʨʘʛʦʜʦʚʘʣʦʛʦ ʚʦʟʨʘʩʪʘ 
ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘʷ ʪʨʘʝʢʪʦ-
ʨʠʷ ʠʟʤʝʥʝʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʩʥʠ-
ʞʝʥʠʝʤ ʢʘʪʠʦʥʥʳʭ ʙʝʣʢʦʚ ʠ ʤʠʝʣʦʧʝʨʦʢ-
ʩʠʜʘʟʳ ʥʘ 29,8 ʠ 18,1% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʘʢ, ʫ ʮʳʧʣʷʪ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʞʠʟʥʠ 
ʦʪʤʝʯʘʣʩʷ ʨʦʩʪ ʩʦʜʝʨʞʘʥʠʷ ʤʦʥʦʮʠʪʦʚ ï 
ʜʦ 348,84% (p<0,05). ʉʦ ʚʪʦʨʦʡ ʜʝʢʘʜʳ 
ʦʪʤʝʯʘʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ ʠʥʜʝʢʩʦʚ ʩʦʦʪʥʦ-
ʰʝʥʠʷ ʛʨʘʥʫʣʦʮʠʪʦʚ ʩ ʜʝʛʨʘʥʫʣʠʨʦʚʘʥ-
ʥʳʤʠ ʠ ʜʝʢʘʪʠʦʥʠʟʠʨʦʚʘʥʥʳʤʠ ʣʠʟʦʩʦ-
ʤʘʣʴʥʳʤʠ ʛʨʘʥʫʣʘʤʠ ʢʘʪʠʦʥʥʳʭ ʙʝʣʢʦʚ. 
ʕʪʦʪ ʧʝʨʠʦʜ ʦʪʣʠʯʘʣʩʷ ʘʢʪʠʚʥʳʤ ʨʘʩʭʦ-
ʜʦʚʘʥʠʝʤ ʢʘʪʠʦʥʥʳʭ ʙʝʣʢʦʚ. ʇʨʠ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦʤ ʩʦʭʨʘʥʝʥʠʠ ʨʘʩʭʦʜʦʚʘʥʠʷ ʢʘʪʠ-
ʦʥʥʳʭ ʙʝʣʢʦʚ ʩ ʪʨʝʪʴʝʡ ʥʘ ʯʝʪʚʸʨʪʫʶ 
ʜʝʢʘʜʫ, ʩʨʝʜʥʠʡ ʮʠʪʦʭʠʤʠʯʝʩʢʠʡ ʢʦʵʬ-
ʬʠʮʠʝʥʪ (ʉʎʂ) ʫʤʝʥʴʰʘʣʩʷ ʥʘ 25,29%. 
ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʠʩʭʦʜʠʣʦ ʘʢʪʠʚʥʦʝ ʚʦʩ-
ʩʪʘʥʦʚʣʝʥʠʝ ʧʘʨʠʪʝʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʪʠ-
ʦʥʥʳʭ ʙʝʣʢʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʟʚʝ-
ʥʴʝʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʛʦ-
ʤʝʦʩʪʘʟʘ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. 
ɺ ʦʪʚʝʪ ʥʘ ʙʘʢʪʝʨʠʘʣʴʥʫʶ ʠʥʬʝʢʮʠʶ 

ʢʘʢ ʧʩʝʚʜʦʪʫʙʝʨʢʫʣʝʟʥʫʶ, ʪʘʢ ʠ ʣʠʩʪʝʨʠ-
ʦʟʥʫʶ ʧʦʢʘʟʘʪʝʣʠ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʠʦʥʥʳʭ 
ʙʝʣʢʦʚ ʙʳʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʠ ʠʭ ʜʠʥʘ-
ʤʠʢʘ ʥʦʩʠʣʘ ʚʦʣʥʦʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ. 
ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʜʝʛʨʘʥʫʣʷʮʠʠ 
ʢʣʝʪʢʘʤʠ ʢʘʪʠʦʥʥʳʭ ʙʝʣʢʦʚ ʧʨʠ ʠʭ ʚʟʘʠ-
ʤʦʜʝʡʩʪʚʠʠ ʩ ʙʘʢʪʝʨʠʷʤʠ [17]. 
ɺ ʦʪʚʝʪ ʥʘ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦʝ ʟʘʨʘʞʝ-

ʥʠʝ ʞʠʚʦʪʥʳʭ Y. ʨseudotuberculosis ʧʨʠ 
ʥʘʨʘʩʪʘʶʱʝʤ ʧʦʚʳʰʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ ʄʇ 
ʜʦ 193,96Ñ2,33% (p<0,01) (19 ʯ ʧʦʩʣʝ ʟʘ-
ʨʘʞʝʥʠʷ) ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝ-
ʣʝʡ↑ ʩʫʤʤʘʨʥʦʡ↑ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ 
ʜʳʭʘʪʝʣʴʥʦʡ↑ ʮʝʧʠ ʚ ʅʉʊ-ʪʝʩʪʝ; ʯʝʨʝʟ 7 ʯ 
ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ L. monocytogenes ʚʳʷʚ-
ʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 
ʅʉʊ-ʪʝʩʪʘ ʜʦ 43,39Ñ2,06% (p<0,05). ʀʩ-
ʩʣʝʜʦʚʘʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ 
ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠʪʦʚ, ʧʨʠʥʠʤʘ-
ʶɦ ʠʭ ʫʯʘʩʪʠʝ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʤʦʣʝʢʫʣ 
ʢʠʩʣʦʨʦʜʘ, ʧʦʢʘʟʘʣʦ ʨʘʟʣʠʯʥʫʶ ʠʥʪʝʥ-
ʩʠʚʥʦʩʪʴ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ 
ʵʪʠʭ ʢʣʝʪʦʢ ʚ ʦʪʚʝʪ ʥʘ ʟʘʨʘʞʝʥʠʝ Y. 
pseudotuberculosis ʠ L. monocytogenes. 
ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʦʪʣʠʯʠʝ ʚ ʘʢʪʠʚʥʦ-
ʩʪʠ ʠʟʫʯʝʥʥʳʭ ʬʝʨʤʝʥʪʦʚ ʥʝʡʪʨʦʬʠʣʦʚ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʩʠ-
ʩʪʝʤʥʦʤʫ ʢʨʦʚʦʪʦʢʫ ʠʣʠ ʤʝʩʪʫ ʚʦʩʧʘʣʝ-
ʥʠʷ (ʧʝʨʠʪʦʥʠʘʣʴʥʳʡ↑ ʵʢʩʩʫʜʘʪ) ʚ ʠʩʧʦʣʴ-
ʟʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ↑ ʠʩʩʣʝʜʦʚʘʥʠʷ in vitro 
ʠʣʠ in vivo. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ 
çʧʨʘʡʤʠʨʦʚʘʥʥʦʩʪʠè ʥʝʡʪʨʦʬʠʣʦʚ ʤʝʩʪʘ 
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ʚʦʩʧʘʣʝʥʠʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʵʪʠ ʢʣʝʪ-
ʢʠ, ʧʦʢʠʜʘʷ ʢʨʦʚʦʪʦʢ, ʜʦʩʪʠʛʘʶʪ ʘʢʪʠʚʠ-
ʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩ ʧʦʚʳʰʝʥʥʳʤ 
ʫʨʦʚʥʝʤ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʠʭ ʤʝʪʘ-
ʙʦʣʠʟʤʘ. ʇʦʵʪʦʤʫ ʧʨʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ↑ 
ʩʪʠʤʫʣʷʮʠʠ (ʟʘʨʘʞʝʥʠʠ ʙʘʢʪʝʨʠʷʤʠ) ʫ 
ʪʘʢʠʭ ʥʝʡʪʨʦʬʠʣʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʣʝʪ-
ʢʘʤʠ ʢʨʦʚʠ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʩʥʠʞʝʥʠʝ 
ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʬʝʨʤʝʥʪʦʚ 
ʠ ʢʘʪʠʦʥʥʳʭ ʙʝʣʢʦʚ [2]. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʠ 

ʠʤʤʫʥʥʳʝ ʨʝʘʢʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ 
ʥʝʨʘʟʨʳʚʥʦʤ ʝʜʠʥʩʪʚʝ. ʅʝʡʪʨʦʬʠʣʳ ʜʝʡ-
ʩʪʚʫʶʪ ʢʘʢ ʧʝʨʚʘʷ ʣʠʥʠʷ ʠʤʤʫʥʥʦʡ ʟʘʱʠ-
ʪʳ [41; 37] ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʥʠ-
ʢʘʣʴʥʫʶ ʤʫʣʴʪʠʧʦʪʝʥʪʥʫʶ ʧʦʧʫʣʷʮʠʶ 
ʢʣʝʪʦʢ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʦʪʥʦ-
ʩʷʪʩʷ ʢ ʚʨʦʞʜʝʥʥʦʤʫ ʠʤʤʫʥʠʪʝʪʫ ʠ ʤʦʛʫʪ 
ʘʢʪʠʚʠʨʦʚʘʪʴ ʠ ʨʝʛʫʣʠʨʦʚʘʪʴ ʘʜʘʧʪʠʚʥʳʡ 
ʠʤʤʫʥʠʪʝʪ. ʈʘʟʣʠʯʥʳʝ ʨʝʮʝʧʪʦʨʳ ʩʝʣʝʢ-
ʪʠʥʦʚ, ʠʥʪʝʛʨʠʥʦʚ, ʭʝʤʦʪʨʘʢʪʘʥʪʦʚ, ʭʝ-
ʤʦʢʠʥʦʚ, ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʤʧʣʝʤʝʥʪʘ, ʵʥ-
ʜʦʪʦʢʩʠʥʦʚ, ʮʠʪʦʢʠʥʦʚ, ʛʦʨʤʦʥʦʚ, ʥʝʡʨʦ-
ʧʝʧʪʠʜʦʚ, ʨʝʮʝʧʪʦʨʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙ-
ʨʘʟʦʚ, ʨʝʮʝʧʪʦʨʦʚ ʠʥʜʫʢʮʠʠ ʘʧʦʧʪʦʟʘ ʠ 
ʪ.ʜ. ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝʡʪʨʦ-
ʬʠʣʦʚ. ʉʦʭʨʘʥʝʥʠʝ ʧʫʣʘ ʨʝʮʝʧʪʦʨʦʚ ʧʨʦ-
ʠʩʭʦʜʠʪ ʚ ʥʝʡʪʨʦʬʠʣʴʥʦʤ ʛʨʘʥʫʣʷʨʥʦʤ 
ʘʧʧʘʨʘʪʝ. 
ʈʝʮʝʧʪʦʨʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʚ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ, ʧʝʨʝʤʝʱʘʶʪʩʷ ʧʦ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 
ʤʝʤʙʨʘʥʝ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ 
ʘʢʪʠʚʘʪʦʨʦʚ [13]. ʅʝʡʪʨʦʬʠʣʳ ʦʪʚʝʯʘʶʪ 
ʨʝʩʧʠʨʘʪʦʨʥʳʤ ʚʟʨʳʚʦʤ ʥʘ ʨʘʟʣʠʯʥʳʝ 
ʘʥʪʠʛʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ. ʆʥʠ ʦʙʣʘʜʘʶʪ 
ʥʘʠʙʦʣʴʰʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʛʝʥʝʨʠʨʦʚʘʪʴ 
ʘʢʪʠʚʥʳʝ ʬʦʨʤʳ ʢʠʩʣʦʨʦʜʘ ʠ ʭʣʦʨʘ, ʦʩʫ-
ʱʝʩʪʚʣʷʷ ʢʠʩʣʦʨʦʜ-ʟʘʚʠʩʠʤʳʡ ʢʠʣʣʠʥʛ 
ʤʠʢʨʦʙʦʚ. ʂʠʩʣʦʨʦʜʥʝʟʘʚʠʩʠʤʘʷ ʙʘʢʪʝʨʠ-
ʮʠʜʥʘʷ ʩʠʩʪʝʤʘ ʥʝʡʪʨʦʬʠʣʦʚ ʚʢʣʶʯʘʝʪ 
ʢʘʪʠʦʥʥʳʭ ʙʝʣʢʦʚ, ʬʝʨʤʝʥʪʳ, ʣʘʢʪʦʬʝʨ-
ʨʠʥ ʠ ʜʨʫʛʠʝ ʩʫʙʩʪʘʥʮʠʠ ʛʨʘʥʫʣ ʥʝʡʪʨʦ-
ʬʠʣʦʚ [61]. 
ʋʥʠʢʘʣʴʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʧʨʦʪʠʚʦʤʠʢ-

ʨʦʙʥʦʡ ʟʘʱʠʪʳ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ 
ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʳʭ ʩʝ-
ʪʝʡ (ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʚʥʝʢʣʝʪʦʯʥʳʭ ʣʦʚʫ-
ʰʝʢ, NET). ʉʝʪʠ ʦʙʨʘʟʫʶʪʩʷ ʠ ʨʝʘʣʠʟʫʶʪ 
ʩʚʦʝ ʜʝʡʩʪʚʠʝ (ʚʥʝʢʣʝʪʦʯʥʳʡ ʢʠʣʣʠʥʛ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ) ʚ ʤʦʤʝʥʪ ʘʢʪʠʚʥʦʡ 
ʩʤʝʨʪʠ ʥʝʡʪʨʦʬʠʣʘ, ʥʘʟʳʚʘʝʤʦʡ NETosis. 

ʆʙʨʘʟʦʚʘʥʠʝ ʩʝʪʝʡ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʠʨʫʝ-
ʤʳʤ ʧʨʦʮʝʩʩʦʤ ʠ ʝʛʦ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠ-
ʚʘʪʴ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʫ ʬʘʛʦʮʠʪʦʟʫ. 
ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʦʪʣʠʯʠʷʤʠ ʥʝʪʦʟʘ ʦʪ 
ʘʧʦʧʪʦʟʘ ʠ ʥʝʢʨʦʟʘ ʷʚʣʷʶʪʩʷ ʨʘʩʧʘʜ ʷʜʝʨ-
ʥʦʡ ʦʙʦʣʦʯʢʠ ʠ ʩʤʝʰʠʚʘʥʠʝ ʷʜʝʨʥʦʛʦ ʠ 
ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʪʝʨʷ 
ʚʥʫʪʨʝʥʥʝʡ ʤʝʤʙʨʘʥʳ ʠ ʠʩʯʝʟʥʦʚʝʥʠʝ 
ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʦʨʛʘʥʝʣʣ [10]. 
ʆʧʠʩʘʥ ʤʝʭʘʥʠʟʤ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ, 

ʙʳʩʪʨʦʛʦ ʠʣʠ ʧʨʠʞʠʟʥʝʥʥʦʛʦ ʥʝʪʦʟʘ (vital 
NETosis), ʢʦʪʦʨʳʡ ʟʘʧʫʩʢʘʝʪʩʷ ʧʦʜ ʚʣʠʷ-
ʥʠʝʤ ʤʠʢʨʦʙʦʚ ʯʝʨʝʟ 5-30 ʤʠʥ. ʧʦʩʣʝ ʘʢ-
ʪʠʚʘʮʠʠ ʥʝʡʪʨʦʬʠʣʘ. ʂʣʝʪʢʘ ʣʠʰʘʝʪʩʷ 
ʷʜʨʘ, ʥʦ ʩʦʭʨʘʥʷʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʜʚʠʛʘʪʴʩʷ 
ʠ ʬʘʛʦʮʠʪʠʨʦʚʘʪʴ [53]. ɺʳʩʦʢʦʘʢʪʠʚʥʘʷ 
ʩʤʝʩʴ, ʧʦʧʘʚ ʚʦ ʚʥʝʢʣʝʪʦʯʥʦʝ ʧʨʦʩʪʨʘʥ-
ʩʪʚʦ, ʬʦʨʤʠʨʫʝʪ ʩʝʪʴ-çʣʦʚʫʰʢʫè (ʅɺʃ), ʚ 
ʢʦʪʦʨʫʶ ʠ ʧʦʧʘʜʘʶʪ ʙʘʢʪʝʨʠʠ. ʅʝʡʪʨʦ-
ʬʠʣ ʧʨʠ ʵʪʦʤ ʧʦʛʠʙʘʝʪ [20]. 
ʃʦʚʫʰʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʪʨʸʭ-

ʤʝʨʥʫʶ ʩʝʪʴ ʚ ʤʝʞʢʣʝʪʦʯʥʦʤ ʧʨʦʩʪʨʘʥ-
ʩʪʚʝ. ɽʸ ʦʩʪʦʚ ʬʦʨʤʠʨʫʝʪ ɼʅʂ, ʥʘ ʥʠʪʠ 
ʢʦʪʦʨʦʡ ʘʜʩʦʨʙʠʨʦʚʘʥʳ ʛʠʩʪʦʥʳ ʠ ʙʝʣʢʠ 
ʛʨʘʥʫʣ ʥʝʡʪʨʦʬʠʣʦʚ: ʤʠʢʨʦʙʠʮʠʜʥʳʝ 
ʬʝʨʤʝʥʪʳ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʢʘʪʠʦʥʥʳʝ 
ʙʝʣʢʠ, ʥʝʡʪʨʘʣʴʥʳʝ ʩʝʨʠʥʦʚʳʝ ʧʨʦʪʝʘʟʳ, 
ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʳ, ʢʠʩʣʳʝ ʛʠʜʨʦʣʘʟʳ, 
ʧʨʦʜʫʢʪʳ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʚʟʨʳʚʘ ï ʧʝʨʝ-
ʢʠʩʴ ʚʦʜʦʨʦʜʘ, ʛʠʜʨʦʢʩʠʣʴʥʳʡ ʨʘʜʠʢʘʣ, 
ʛʘʣʦʛʝʥʳ, ʘʪʦʤʘʨʥʳʡ ʢʠʩʣʦʨʦʜ, ʦʢʩʠʜ 
ʘʟʦʪʘ, ʧʝʨʦʢʩʠʥʠʪʨʠʪ ʠ ʜʨʫʛʠʝ, ʚ ʪʦʤ ʯʠʩ-
ʣʝ ʠ ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʘ 
ɺʘʞʝʥ ʙʘʣʘʥʩ ʤʝʞʜʫ ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ 

ʨʘʟʨʫʰʝʥʠʝʤ ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʚʥʝʢʣʝʪʦʯ-
ʥʳʭ ʣʦʚʫʰʝʢ. ʊʘʢ, ʥʘʨʫʰʝʥʠʝ ʠʭ ʦʙʨʘʟʦ-
ʚʘʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʪʷʞʝʣʳʤ ʛʥʦʡʥʦ-
ʩʝʧʪʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ. ʀʟʙʳʪʦʯʥʦʝ ʦʙ-
ʨʘʟʦʚʘʥʠʝ ʅɺʃ ʧʦʢʘʟʘʥʦ ʧʨʠ ʘʫʪʦʠʤʤʫʥ-
ʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʝ, 
ʨʝʩʧʠʨʘʪʦʨʥʦʤ ʜʠʩʪʨʝʩʩ ʩʠʥʜʨʦʤʝ, ʧʨʝʵʢ-
ʣʘʤʧʩʠʠ, ʪʨʦʤʙʦʟʝ [32; 31; 39]. 
ʅʝʡʪʨʦʬʠʣʴʥʳʝ ʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʳʝ 

ʩʝʪʠ ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠʪʦʚ ï ʫʥʠ-
ʢʘʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʡ 
ʟʘʱʠʪʳ [5]. ʆʩʫʱʝʩʪʚʣʷʷ ʚʥʝʢʣʝʪʦʯʥʳʡ 
ʢʠʣʣʠʥʛ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʥʝʡʪʨʦʬʠʣʴ-
ʥʳʝ ʛʨʘʥʫʣʦʮʠʪʳ ʧʦʛʠʙʘʶʪ ʯʝʨʝʟ NET 
[52]. ʇʨʠ ʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʦʡ ʜʝʛʨʘʥʫʣʷ-
ʮʠʠ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ NET ʧʨʦʜʫʢʪʳ ʛʨʘ-
ʥʫʣ, çʟʘʣʠʧʘʷè ʚ ʩʝʪʷʭ ʷʜʝʨʥʦʡ ʠʣʠ ʤʠʪʦ-
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ʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ, ʚʳʩʪʨʝʣʠʚʰʝʡ ʠʟ 
ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠʪʦʚ, ʦʩʫʱʝʩʪʚ-
ʣʷʶʪ ʚʥʝʢʣʝʪʦʯʥʳʡ ʢʠʣʣʠʥʛ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʦʚ. ʌʦʨʤʠʨʦʚʘʥʠʝ NET ï ʬʠʥʘʣʴʥʳʡ 
ʰʘʛ ʧʨʦʛʨʘʤʤʳ ʘʢʪʠʚʥʦʡ ʢʣʝʪʦʯʥʦʡ 
ʩʤʝʨʪʠ: NET ʦʙʨʘʟʫʶʪʩʷ ʠ ʨʝʘʣʠʟʫʶʪ 
ʩʚʦʠ ʜʝʡʩʪʚʠʷ ʚ ʤʦʤʝʥʪ ʘʢʪʠʚʥʦʡ ʩʤʝʨʪʠ 
ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠʪʦʚ. NET ʬʦʨ-
ʤʠʨʫʶʪʩʷ ʧʫʪʝʤ ʩʣʦʞʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝ-
ʩʢʠʭ ʧʝʨʝʩʪʨʦʝʢ ʚ ʷʜʨʝ ʢʣʝʪʢʠ [28]. 
ʉʝʪʝʚʳʝ ʩʪʨʫʢʪʫʨʳ ʧʦʷʚʣʷʶʪʩʷ ʧʦʩʣʝ 

ʜʝʟʠʥʪʝʛʨʘʮʠʠ ʷʜʝʨʥʦʡ ʦʙʦʣʦʯʢʠ ʠ ʛʨʘʥʫ-
ʣʷʨʥʳʭ ʤʝʤʙʨʘʥ. ʄʦʨʬʦʣʦʛʠʷ ʮʠʪʦʧʣʘʟ-
ʤʳ ʠ ʦʨʛʘʥʝʣʣ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʝʥʥʦʡ ʠ 
ʠʥʪʘʢʪʥʦʡ, ʥʝʪ ʬʨʘʛʤʝʥʪʘʮʠʠ ɼʅʂ ʠ ʬʦʩ-
ʬʘʪʠʜʠʣʩʝʨʠʥ ʥʝ ʵʢʩʧʦʥʠʨʫʝʪʩʷ ʧʝʨʝʜ 
ʢʣʝʪʦʯʥʦʡ ʩʤʝʨʪʴʶ. ɺʦ ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘ-
ʥʠʷ NET ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʪʠʚʘʮʠʠ ʢʘʩ-
ʧʘʟ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʟʘʧʫʩʢʘ ʢʣʝʪʦʯʥʦʡ 
ʩʤʝʨʪʠ ʯʝʨʝʟ ʘʧʦʧʪʦʟ. ʂʣʝʪʦʯʥʘʷ ʩʤʝʨʪʴ, 
ʚʦʟʥʠʢʘʶʱʘʷ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 
NET. ʆʥʘ ʟʘʚʠʩʠʪ ʦʪ ʥʘʨʘʙʦʪʢʠ ʘʢʪʠʚʥʳʭ 
ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ ʯʝʨʝʟ ʘʢʪʠʚʘʮʠʶ NADPH
-ʦʢʩʠʜʘʟʳ ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠʪʦʚ 
[28]. ʍʝʤʦʢʠʥʦʚʳʡ ʨʝʮʝʧʪʦʨ ʦʧʦʩʨʝʜʫʝʪ 
ʦʙʨʘʟʦʚʘʥʠʝ NET, ʘ ʙʣʦʢʘʜʘ ʉʍʉR2-
ʨʝʮʝʧʪʦʨʘ ʤʦʣʝʢʫʣʘʤʠ ʘʥʪʘʛʦʥʠʩʪʦʚ ʧʨʠ-
ʚʦʜʠʪ ʢ ʧʦʜʘʚʣʝʥʠʶ ʦʙʨʘʟʦʚʘʥʠʷ NET, 
ʯʪʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʢʣʠʥʠ-
ʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 
ʠʭ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ [44]. 
ʄʠʢʨʦʙʳ, ʠʤʤʫʥʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʘʫʪʦ-

ʘʥʪʠʪʝʣʘ, ʮʠʪʦʢʠʥʳ ʠ ʜʨʫʛʠʝ ʩʪʠʤʫʣʳ 
ʤʦʛʫʪ ʠʥʜʫʮʠʨʦʚʘʪʴ NETosis [38]. ʈʘʟʥʦ-
ʦʙʨʘʟʠʝ ʙʝʣʢʦʚ NET ʟʘʚʠʩʠʪ ʦʪ ʩʪʠʤʫʣʘ, 
ʢʦʪʦʨʳʡ ʚʳʟʳʚʘʝʪ NETosis [29]. 
ʌʘʢʪʦʨʳ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʙʘʢʪʝʨʠʡ ʤʦ-

ʛʫʪ ʦʢʘʟʳʚʘʪʴ ʥʝʡʪʨʘʣʠʟʫʶʱʠʝ ʚʣʠʷʥʠʷ 
ʥʘ ʘʢʪʠʚʥʦʩʪʴ NET, ʥʘʧʨʠʤʝʨ ɼʅʂʘʟʳ 
ʙʘʢʪʝʨʠʡ, ʚʳʟʳʚʘʶʪ ʜʝʛʨʘʜʘʮʠʶ ɼʅʂ 
NET. ʆʧʠʩʘʥʳ ʚʨʦʞʜʝʥʥʳʝ ʜʝʬʝʢʪʳ ʬʦʨ-
ʤʠʨʦʚʘʥʠʷ NET ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʡ ʛʨʘʥʫ-
ʣʝʤʘʪʦʟʥʦʡ ʙʦʣʝʟʥʠ [33]. ʊʘʢʞʝ, ʜʝʬʝʢʪ-
ʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ NET ʤʦʞʝʪ ʙʳʪʴ ʧʨʠ-
ʯʠʥʦʡ ʨʘʟʚʠʪʠʷ ʪʷʞʝʣʦʡ ʛʥʦʡʥʦ-
ʩʝʧʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ [27]. ʌʝʥʦʤʝʥ 
ʬʦʨʤʠʨʦʚʘʥʠʷ NET ʚʳʷʚʣʝʥ ʧʨʠ ʥʝʢʦʪʦ-
ʨʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ: ʩʪʨʝʧʪʦ-
ʢʦʢʢʦʚʳʭ ʠʥʬʝʢʮʠʷʭ, ʧʥʝʚʤʦʢʦʢʢʦʚʦʡ 
ʧʥʝʚʤʦʥʠʠ ʠ ʧʨʠ ʩʝʧʩʠʩʝ [57]. 
ʐʠʨʦʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʘʪʦʛʝʥʦʚ 

(ʙʘʢʪʝʨʠʠ, ʛʨʠʙʳ, ʧʨʦʩʪʝʡʰʠʝ, ʧʘʨʘʟʠʪʳ 
ʠ ʜʘʞʝ ʚʠʨʫʩʳ) ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʦʙʨʘʟʦʚʘ-
ʥʠʝ NET ʠ ʙʳʪʴ ʫʙʠʪʳʤʠ ʅɻ. ɺ ʜʦʧʦʣʥʝ-
ʥʠʝ ʢ ʧʦʟʠʪʠʚʥʦʡ ʨʦʣʠ NET 
(ʚʥʝʢʣʝʪʦʯʥʳʡ ʢʠʣʣʠʥʛ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʦʚ: ʚʠʨʫʩʦʚ, ʙʘʢʪʝʨʠʡ, ʛʨʠʙʦʚ) ʧʦʢʘʟʘʥʳ 
ʠʭ ʥʝʛʘʪʠʚʥʳʝ ʵʬʬʝʢʪʳ ʧʨʠ ʥʝʢʦʪʦʨʳʭ 
ʠʤʤʫʥʦʟʘʚʠʩʠʤʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. ʊʘʢ, 
NET ʧʨʠʥʠʤʘʝʪ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʘʟʚʠ-
ʪʠʠ ʘʫʪʦʠʤʤʫʥʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ. ɸʢʪʠʚʘ-
ʮʠʷ ʦʩʠ ʪʨʦʤʙʦʮʠʪʳ-ʅɻ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟ-
ʥʠʢʥʦʚʝʥʠʶ NET ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʪʨʦʤ-
ʙʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʩʝʧʩʠʩʝ. ʋʩʪʘʥʦʚʣʝ-
ʥʦ ʫʯʘʩʪʠʝ NET ʚ ʧʦʚʨʝʞʜʝʥʠʠ ʪʢʘʥʝʡ. 
NET ʤʦʛʫʪ ʨʘʟʨʫʰʠʪʴ ʢʠʰʝʯʥʳʝ ʵʧʠʪʝʣʠ-
ʘʣʴʥʳʝ ʢʣʝʪʢʠ, ʵʥʜʦʪʝʣʠʡ, ʦʩʦʙʝʥʥʦ ʧʨʠ 
ʩʝʧʩʠʩʝ [55]. 
ɼʨʫʛʦʡ ʧʦʙʦʯʥʳʡ ʵʬʬʝʢʪ NET ï ɻ ʪʦ 

ʛʠʧʝʨʘʢʪʠʚʘʮʠʷ ʩʠʩʪʝʤʳ ʢʦʘʛʫʣʷʮʠʠ, 
ʥʘʙʣʶʜʘʝʤʘʷ ʧʨʠ ʩʝʧʩʠʩʝ (ʩʠʥʜʨʦʤ ʚʥʫʪ-
ʨʠʩʦʩʫʜʠʩʪʦʛʦ ʩʚʝʨʪʳʚʘʥʠʷ) [28]. ʀʩʭʦʜ 
ʚʦʩʧʘʣʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʟʘʤʝʱʝʥʠʝʤ 
ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʦʯʘʛʝ ʚʦʩʧʘʣʝʥʠʷ ʤʦʥʦʮʠ-
ʪʘʤʠ. ʅʘ ʧʦʟʜʥʠʭ ʵʪʘʧʘʭ ʚ ʦʯʘʛʝ ʚʦʩʧʘʣʝ-
ʥʠʷ ʧʨʝʦʙʣʘʜʘʶʪ ʘʧʦʧʪʠʯʝʩʢʠʝ ʥʝʡʪʨʦ-
ʬʠʣʳ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʜʠʬʬʝʨʝʥʮʠ-
ʨʦʚʢʫ ʤʘʢʨʦʬʘʛʦʚ ʚ ʄ2 (IL- 10high, 
IL12low) [22]. 
ʀʩʭʦʜ ʚʦʩʧʘʣʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʣʠʢʚʠʜʘ-

ʮʠʠ ʵʪʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ, ʫʜʘʣʝʥʠʷ 
ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ, ʥʘʢʦʧʣʝʥʠʷ 
ʘʧʦʧʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ, ʧʦʷʚʣʝʥʠʷ ʠʤʤʫʥ-
ʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʘʥʥʝʢʩʠʥʘ-1, ʩʤʝʥʳ ʮʠ-
ʪʦʢʠʥʦʚ Th1 (ʀʃ-1ɓ, ʌʅʆ, ʀʅʌ-ɔ) ʥʘ 
ʮʠʪʦʢʠʥʳ Th2 (ʀʃ-4, ʀʃ-6), ʩʝʢʨʝʮʠʠ ʀʃ
-10, TGF-ɓ, ʩʠʥʪʝʟʘ ʨʝʟʦʣʚʠʥʦʚ, ʧʨʦʪʝʢʪʠ-
ʥʦʚ, ʤʘʨʝʩʠʥʦʚ. ʄʘʢʨʦʬʘʛʠ ʟʘʚʝʨʰʘʶʪ 
ʦʩʪʨʦʝ ʚʦʩʧʘʣʝʥʠʝ, ʘʢʪʠʚʠʨʫʷ ʧʨʦʮʝʩʩʳ 
ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ ʨʝʛʝʥʝʨʘʮʠʠ ʠ ʠʥʠʮʠʠ-
ʨʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ ʠʤ-
ʤʫʥʠʪʝʪʘ. ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ ʠʩʪʦʯʥʠʢʘ 
DAMPs ʬʦʨʤʠʨʫʝʪʩʷ ʭʨʦʥʠʯʝʩʢʦʝ ʚʦʩʧʘ-
ʣʝʥʠʝ [35]. 
ʇʝʨʚʘʷ ʣʠʥʠʷ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ ʦʪ 

ʠʥʬʝʢʮʠʠ ʚʢʣʶʯʘʝʪ ʬʘʛʦʮʠʪʦʟ ʧʨʠ ʫʯʘ-
ʩʪʠʠ ʣʠʟʦʮʠʤʘ, ʢʘʪʠʦʥʥʳʭ ʙʝʣʢʦʚ ʠ ʛʠʜ-
ʨʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ. ʂʘʪʠʦʥʥʳʭ 
ʙʝʣʢʠ ʥʝʡʪʨʦʬʠʣʦʚ ʷʚʣʷʶʪʩʷ ʤʦʜʫʣʷʪʦ-
ʨʘʤʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ 
ʧʨʠ ʩʝʧʩʠʩʝ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 
ʧʨʠʩʫʪʩʪʚʠʝʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʠʭ ʪʦʢ-
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ʩʠʥʦʚ ʚ ʢʨʦʚʠ. ɺʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ 
ʧʦʚʳʰʝʥʠʝ ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠʪʦʚ 
ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ 
ʛʨʘʥʫʣ ʢʘʪʠʦʥʥʳʭ ʙʝʣʢʦʚ, ʚʳʨʘʞʝʥʥʦʡ ʚ 
ʚʠʜʝ ʩʨʝʜʥʝʛʦ ʮʠʪʦʭʠʤʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠ-
ʮʠʝʥʪʘ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʝʥʦ ʦʪʩʫʪʩʪʚʠʝ 
ʤʘʨʢʝʨʥʦʡ ʜʠʥʘʤʠʢʠ ʚ ʢʣʠʥʠʢʦ-
ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʧʨʠ ʛʥʦʡ-
ʥʦ-ʩʝʧʪʠʯʝʩʢʠʭ ʧʦʩʣʝʨʦʜʦʚʳʭ ʦʩʣʦʞʥʝ-
ʥʠʷʭ ʫ ʢʦʨʦʚ, ʯʪʦ ʦʧʨʝʜʝʣʠʣʦ ʧʨʦʛʥʦʩʪʠ-
ʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʪʝʩʪʘ ʥʘ ʢʘʪʠʦʥʥʳʝ ʙʝʣ-
ʢʠ. ɻʝʥʝʨʘʣʠʟʘʮʠʷ ʙʘʢʪʝʨʠʦʟʦʚ ʧʨʠʚʦʜʠʪ 
ʚ ʜʘʣʴʥʝʡʰʝʤ ʢ ʩʥʠʞʝʥʠʶ ʩʨʝʜʥʝʛʦ ʮʠʪʦ-
ʭʠʤʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ ʢʘʪʠʦʥʥʳʭ ʙʝʣʢʦʚ 
ʥʝʡʪʨʦʬʠʣʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝ-
ʙʣʘʛʦʧʨʠʷʪʥʦʤ ʧʨʦʛʥʦʟʝ ʨʘʟʚʠʪʠʷ ʠʥʬʝʢ-
ʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 
ʂʦʣʠʯʝʩʪʚʦ ʛʨʘʥʫʣ ʥʝʡʪʨʦʬʠʣʴʥʳʭ 

ʛʨʘʥʫʣʦʮʠʪʦʚ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʢʨʘʩʢʠ 
ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦ ʩʦʩʪʦʷʥʠʠ ʢʠʩʣʦʨʦʜ-
ʟʘʚʠʩʠʤʦʡ ʙʠʦʮʠʜʥʦʡ ʩʠʩʪʝʤʳ ʥʝʡʪʨʦʬʠ-
ʣʦʚ. ʄʦʱʥʳʡ ʨʝʮʝʧʪʦʨʥʳʡ ʩʦʩʪʘʚ ʦʙʝʩ-
ʧʝʯʠʚʘʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʢʣʝʪʢʘʤʠ 
ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʩ ʢʣʝʪʢʘʤʠ ʵʥʜʦʪʝ-
ʣʠʷ, ʵʧʠʪʝʣʠʷ ʠ ʜʨʫʛʠʭ ʪʢʘʥʝʡ. ɸʢʪʠʚʘ-
ʮʠʷ ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠʪʦʚ ʩʧʦ-
ʩʦʙʩʪʚʫʶʪ ʪʨʘʥʩʣʦʢʘʮʠʠ ʠʟ ʮʠʪʦʧʣʘʟʤʘ-
ʪʠʯʝʩʢʠʭ ʛʨʘʥʫʣ ʠ ʚʝʟʠʢʫʣ ʤʦʣʝʢʫʣ ʥʘ 
ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʫʶ 
ʤʝʤʙʨʘʥʫ, ʩʝʢʨʝʮʠʠ ʧʨʦ- ʠ ʧʨʦʪʠʚʦʚʦʩʧʘ-
ʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʨʝʛʫʣʷʪʦʨʥʳʭ ʙʝʣ-
ʢʦʚ ʠ ʪ. ʜ. ʇʨʦʠʩʭʦʜʠʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ 
ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠʪʦʚ [51], ʦʙʝʩ-
ʧʝʯʠʚʘʶʱʘʷ ʫʯʘʩʪʠʝ ʠʭ ʚ ʧʨʦʮʝʩʩʘʭ ʚʥʫʪ-
ʨʠʢʣʝʪʦʯʥʦʡ ʠʥʪʨʘʬʘʛʦʩʦʤʘʣʴʥʦʡ ʜʝʛʨʘ-
ʥʫʣʷʮʠʠ, ʢʠʣʣʠʥʛʝ ʠ ʵʣʠʤʠʥʘʮʠʠ ʬʘʛʦʮʠ-
ʪʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʘ ʪʘʢʞʝ ʚʦ 
ʚʥʝʢʣʝʪʦʯʥʦʡ ʜʝʛʨʘʥʫʣʷʮʠʠ ʧʨʠ ʬʦʨʤʠ-
ʨʦʚʘʥʠʠ ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʵʢʩʪʨʘʮʝʣʣʶʣʷʨ-
ʥʳʭ ʩʝʪʝʡ. ʅʝʡʪʨʦʬʠʣʴʥʳʝ ʛʨʘʥʫʣʦʮʠʪʳ 
ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʩʫʙʧʦʧʫʣʷʮʠʠ: ʨʝʛʫʣʷ-
ʪʦʨʥʳʝ; ʩʫʧʨʝʩʩʦʨʥʳʝ; ʧʨʦʚʦʩʧʘʣʠʪʝʣʴ-
ʥʳʝ ï ʠʥʠʮʠʠʨʫʶʱʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʫʶ 
ʨʝʘʢʮʠʶ; ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʩ ʧʦʟʠʪʠʚʥʳʤ 
ʤʠʢʨʦʙʠʮʠʜʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ 
(ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ, ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʤ, 
ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʳʤ); ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʩ 
ʥʝʛʘʪʠʚʥʳʤ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘ-
ʣʦʤ ï çʘʛʨʝʩʩʠʚʥʳʝè; ʧʨʦʪʠʚʦʚʦʩʧʘʣʠ-
ʪʝʣʴʥʳʝ ï ʨʝʛʫʣʠʨʫʶʱʠʝ ʨʝʛʨʝʩʩʠʶ ʚʦʩ-
ʧʘʣʝʥʠʷ; ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʝ ï TAN1; 

ʧʨʦʦʧʫʭʦʣʝʚʳʝ ï TAN2; ʛʠʙʨʠʜʥʳʝ, ʩʦʯʝ-
ʪʘʶʱʠʝ ʩʚʦʡʩʪʚʘ ʅɻ ʠ ʜʝʥʜʨʠʪʥʳʭ ʢʣʝ-
ʪʦʢ. ʆʪʩʫʪʩʪʚʠʝ ʘʜʝʢʚʘʪʥʦʛʦ ʨʝʘʛʠʨʦʚʘ-
ʥʠʷ, ʛʠʧʝʨʘʢʪʠʚʘʮʠʷ ʠʣʠ ʙʣʦʢʘʜʘ ʬʫʥʢ-
ʮʠʡ ʅɻ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʚʷʣʦʪʝʢʫ-
ʱʠʭ ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦ-
ʣʝʚʘʥʠʡ, ʥʝ ʦʪʚʝʯʘʶʱʠʭ ʥʘ ʪʨʘʜʠʮʠʦʥ-
ʥʫʶ ʪʝʨʘʧʠʶ, ʘʫʪʦʠʤʤʫʥʥʳʭ/
ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠʤʤʫʥʦʟʘʚʠʩʠ-
ʤʳʭ ʧʨʦʮʝʩʩʦʚ [12]. 
ʉʝʧʩʠʩ ʠʤʝʝʪ ʩʘʤʳʝ ʪʷʞʝʣʳʝ ʧʦʩʣʝʜ-

ʩʪʚʠʷ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʣʝʪʘʣʴ-
ʥʦʩʪʴʶ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʬʦʥʝ ʥʘʨʫʰʝ-
ʥʠʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝ-
ʤʳ ʠ ʜʝʬʝʢʪʥʳʭ ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦ-
ʮʠʪʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʤʫ ʜʠʩʩʝ-
ʤʠʥʠʨʦʚʘʥʠʶ ʠʥʬʝʢʮʠʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ 
ï ʩʤʝʨʪʠ [59; 48]. 
ʆʧʠʩʘʥʳ ʪʨʠ ʚʘʞʥʳʭ ʥʘʨʫʰʝʥʠʷ 

ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠʪʦʚ, ʢʦʪʦʨʳʝ 
ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʪʷʞʝʣʦʛʦ 
ʩʝʧʩʠʩʘ ʠ ʩʝʧʪʠʯʝʩʢʦʛʦ ʰʦʢʘ: ʥʝʡʪʨʦʧʝ-
ʥʠʷ, ʩʥʠʞʝʥʥʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʟʘʧʦʟʜʘ-
ʣʳʡ ʘʧʦʧʪʦʟ [45]. 
ʇʨʠ ʩʝʧʩʠʩʝ ʠ ʩʠʥʜʨʦʤʝ ʩʠʩʪʝʤʥʦʡ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ (ʉʉɺʈ) ʚ ʮʠʨʢʫ-
ʣʷʮʠʠ ʧʦʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʥʝʟʨʝʣʳʭ ʬʦʨʤ ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦ-
ʮʠʪʦʚ. ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʥʠʞʝʥʠʝʤ 
ʬʘʛʦʮʠʪʘʨʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦ-
ʩʪʠ ʠ ʥʘʨʫʰʝʥʠʝʤ ʤʠʛʨʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙ-
ʥʦʩʪʠ, ʠʤʝʶʪ ʙʦʣʝʝ ʜʣʠʥʥʳʡ ʞʠʟʥʝʥʥʳʡ 
ʮʠʢʣ, ʨʝʟʠʩʪʝʥʪʥʳ ʢ ʩʧʦʥʪʘʥʥʦʤʫ ʘʧʦʧʪʦ-
ʟʫ ʠ ʤʦʛʫʪ ʩʦʟʨʝʚʘʪʴ ex vivo [25]. 
ʈʘʟʣʠʯʥʳʝ ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʧʨʦʬʠʣʠ ʠ 

ʫʨʦʚʝʥʴ ʦʩʥʘʱʝʥʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ 
ʨʝʮʝʧʪʦʨʘʤʠ ʩʚʷʟʘʥʳ ʩ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ-
ʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ ʦʧʨʝʜʝʣʷʶʪ ʬʫʥʢʮʠ-
ʦʥʘʣɹʥrʡ ʧʦʪʝʥʮʠʘʣ ʥʝʡʪʨʦʬʠʣɹʥrʭ ʛʨʘ-
ʥʫʣʦʮʠʪʦʚ ï ʮʠʪʦʢʠʥʦʧʨʦʜʫʢʮʠʶ, 
ʪʨʘʥʩʵʥʜʦʪʝʣʠʘʣʴʥʫʶ ʤʠʛʨʘʮʠʶ, ʚʥʫʪʨʠ-
ʢʣʝʪʦʯʥʳʡ ʠ ʚʥʝʢʣʝʪʦʯʥʳʡ ʢʠʣʣʠʥʛ, ʦʙ-
ʨʘʟʦʚʘʥʠʝ NET [13; 14]. 
ʀʥʜʫʮʠʨʫʶʱʠʝ ʮʠʪʦʢʠʥʦʚʳʝ ʩʪʠʤʫʣʳ 

ʜʠʬʬʝʨʝʥʮʠʨʫʶʪ ʥʝʡʪʨʦʬʠʣʴʥʳʝ ʛʨʘʥʫ-
ʣʦʮʠʪʳ ʚ ʫʥʠʢʘʣʴʥʫʶ ʛʠʙʨʠʜʥʫʶ ʧʦʧʫʣʷ-
ʮʠʶ ʩ ʜʫʘʣʴʥʳʤʠ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤʠ ʠ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʭʘʨʘʢʪʝʨ-
ʥʳʤʠ ʢʘʢ ʜʣʷ ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠ-
ʪʦʚ, ʪʘʢ ʠ ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʦʢ, ʫʯʘʩʪʚʫʶ-
ʱʫʶ ʚʦ ʚʨʦʞʜʝʥʥʦʡ ʠ ʘʜʘʧʪʠʚʥʦʡ ʠʤʤʫʥ-
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ʥʦʡ ʨʝʘʢʮʠʠ [46]. ʈʝʮʝʧʪʦʨʳ ʛʨʘʥʫʣʦʮʠ-
ʪʦʚ ʨʘʩʧʦʟʥʘʶʪ ʵʥʜʦʛʝʥʥʳʝ ʤʦʣʝʢʫʣʳ 
çʦʧʘʩʥʦʩʪʠè, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʠʪ 
ʘʢʪʠʚʘʮʠʷ ʢʣʝʪʢʠ ʠ ʚʢʣʶʯʝʥʠʝ ʝʝ ʚ ʨʝʘʢ-
ʮʠʶ ʚʦʩʧʘʣʝʥʠʷ [47]. 
ʀʥʠʮʠʘʮʠʷ ʘʧʦʧʪʦʟʘ ʥʝʡʪʨʦʬʠʣʴʥʳʭ 

ʛʨʘʥʫʣʦʮʠʪʦʚ ʚ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʦʤ 
ʦʨʛʘʥʠʟʤʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʮʝʧʪʦʨʥʳʤ 
ʧʫʪʝʤ ʧʦʜ ʚʣʠʷʥʠʝʤ TNF-Ŭ, ʣʠʛʘʥʜʘ 
sTRAIL ʠ IL-4 [23]. ʆʧʠʩʘʥʳ ʧʫʪʠ ʩʠʛʥʘ-
ʣʘ ʘʢʪʠʚʘʮʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʟʘ-
ʧʫʩʢʘʝʪʩʷ ʩʠʥʪʝʟ ʮʠʪʦʢʠʥʘ IL-23, ʠʥʜʫʮʠ-
ʨʫʶʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʝ Th17-ʢʣʝʪʦʢ [7]. 
ʈʝʮʝʧʪʦʨʳ ʩʦʭʨʘʥʷʶʪʩʷ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦ 
ʚ ʛʨʘʥʫʣʷʨʥʦʤ ʘʧʧʘʨʘʪʝ ʥʝʡʪʨʦʬʠʣʴʥʳʭ 
ʛʨʘʥʫʣʦʮʠʪʦʚ ʥʘ ʤʝʤʙʨʘʥʝ ʩʝʢʨʝʪʦʨʥʳʭ 
ʚʝʟʠʢʫʣ, ʞʝʣʘʪʠʥʘʟʥʳʭ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 
ʛʨʘʥʫʣ, ʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʢʪʠʚʘʪʦʨʦʚ 
ʪʨʘʥʩʣʦʮʠʨʫʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʤʝʤ-
ʙʨʘʥʫ ʢʣʝʪʢʠ [26]. 
ɹʣʘʛʦʜʘʨʷ ʢʠʩʣʦʨʦʜʟʘʚʠʩʠʤʳʤ ʠ ʢʠʩ-

ʣʦʨʦʜʥʝʟʘʚʠʩʠʤʳʤ ʤʝʭʘʥʠʟʤʘʤ, ʥʝʡʪʨʦ-
ʬʠʣʴʥʳʝ ʛʨʘʥʫʣʦʮʠʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳ-
ʧʦʣʥʝʥʠʝ ʤʠʢʨʦʙʠʮʠʜʥʦʡ, ʮʠʪʦʪʦʢʩʠʯʝ-
ʩʢʦʡ ʠ ʮʠʪʦʣʠʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʡ, ʠʥʠʮʠʠ-
ʨʫʷ ʨʘʟʚʠʪʠʝ ʙʘʟʠʩʥʦʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ 
ʨʝʘʢʮʠʠ. ʎʠʪʦʣʠʪʠʯʝʩʢʠʡ ʠ ʮʠʪʦʪʦʢʩʠʯʝ-
ʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥ ʚ ʛʨʘʥʫ-
ʣʷʨʥʦʤ ʘʧʧʘʨʘʪʝ ʠ ʩʝʢʨʝʪʦʨʥʳʭ ʚʝʟʠʢʫ-
ʣʘʭ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʭʨʘʥʠ-
ʣʠʱʘʤʠ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʭ ʠ ʙʘʢʪʝʨʠʮʠʜ-
ʥʳʭ ʧʨʦʪʝʠʥʦʚ ʜʦ ʤʦʤʝʥʪʘ ʠʭ ʘʢʪʠʚʘʮʠʠ 
ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʣʠʙʦ ʚʦ ʚʥʝʢʣʝʪʦʯʥʦʝ 
ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ NET, 
ʣʠʙʦ ʚ ʬʘʛʦʮʠʪʘʨʥʳʝ ʚʘʢʫʦʣʠ, ʥʦ ʠ ʩʦʜʝʨ-
ʞʘʪ ʚʘʞʥʳʡ ʨʝʟʝʨʚ ʤʝʤʙʨʘʥʥʳʭ ʙʝʣʢʦʚ, 
ʚʩʪʨʘʠʚʘʶʱʠʭʩʷ ʚ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʤʝʤ-
ʙʨʘʥʫ ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠʪʦʚ ʧʨʠ 
ʵʢʟʦʮʠʪʦʟʝ ʵʪʠʭ ʦʨʛʘʥʝʣʣ [11]. 
ʉʫʱʝʩʪʚʫʶʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʛʨʘʥʫʣ 

ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠʪʦʚ ï ʧʝʨʚʠʯ-
ʥʳʝ (ʘʟʫʨʦʬʠʣʴʥʳʝ), ʚʪʦʨʠʯʥʳʝ 
(ʩʧʝʮʠʬʠʯʝʩʢʠʝ), ʪʨʝʪʠʯʥʳʝ 
(ʞʝʣʘʪʠʥʘʟʥʳʝ) ʠ ʩʝʢʨʝʪʦʨʥʳʝ ʚʝʟʠʢʫʣʳ. 
ʅʝʡʪʨʦʬʠʣʴʥʳʝ ʛʨʘʥʫʣʦʮʠʪʳ ʩʧʦʩʦʙʥʳ 
ʦʪʚʝʯʘʪʴ çʨʝʩʧʠʨʘʪʦʨʥʳʤ ʚʟʨʳʚʦʤè ʥʘ 
ʨʘʟʣʠʯʥʳʝ ʘʥʪʠʛʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʦʙʣʘ-
ʜʘʷ ʬʝʥʦʤʝʥʦʤ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ 
(ʚʥʫʪʨʠʬʘʛʦʩʦʤʘʣʴʥʦʡ) ʠ/ʠʣʠ ʪʨʘʥʩʤʝʤ-
ʙʨʘʥʥʦʡ (ʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʦʡ, ʧʦʩʨʝʜ-
ʩʪʚʦʤ ʵʢʟʦʮʠʪʦʟʘ) ʜʝʛʨʘʥʫʣʷʮʠʠ. ʇʨʦʜʫʢ-

ʪʳ ʛʨʘʥʫʣ, ʦʙʣʘʜʘʷ ʮʠʪʦʣʠʪʠʯʝʩʢʠʤ ʜʝʡ-
ʩʪʚʠʝʤ, ʨʝʛʫʣʠʨʫʶʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 
ʢʘʢ ʩʘʤʠʭ ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠʪʦʚ, 
ʪʘʢ ʠ ʜʨʫʛʠʭ ʢʣʝʪʦʢ ʧʦ ʧʘʨʘʢʨʠʥʥʳʤ ʠ 
ʘʫʪʦʢʨʠʥʥʳʤ ʤʝʭʘʥʠʟʤʘʤ [50; 60]. 
ʅʝʡʪʨʦʬʠʣʴʥʳʝ ʛʨʘʥʫʣʦʮʠʪʳ ʦʙʣʘʜʘʶʪ 
ʚʳʩʦʢʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʩʫʱʝʩʪʚʣʷʪʴ 
ʚʥʫʪʨʠʬʘʛʦʩʦʤʘʣʴʥʳʡ ʢʠʣʣʠʥʛ ʙʘʢʪʝʨʠʡ 
ʟʘ ʩʯʝʪ ʥʘʨʘʙʦʪʢʠ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 
ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ, ʩʫʧʝʨʦʢʩʠʜ-
ʘʥʠʦʥʘ, ʛʠʜʨʦʛʝʥʘʧʝʨʦʢʩʠʜʘ, ʭʣʦʨʥʦʚʘʪʠ-
ʩʪʦʡ ʢʠʩʣʦʪʳ [58]. ʇʦʜ ʚʣʠʷʥʠʝʤ ʨʘʟʥʦ-
ʦʙʨʘʟʥʳʭ ʠʥʜʫʮʠʨʫʶʱʠʭ ʩʪʠʤʫʣʦʚ 
ʥʝʡʪʨʦʬʠʣʴʥʳʡ ʛʨʘʥʫʣʦʮʠʪ ʩʝʢʨʝʪʠʨʫʝʪ 
ʙʦʣʴʰʦʡ ʩʧʝʢʪʨ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠ 
ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ; ʠʤ-
ʤʫʥʦʨʝʛʫʣʷʪʦʨʥʳʭ ʮʠʪʦʢʠʥʦʚ; ʢʦʣʦʥʠʝ-
ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ; ʘʥʛʠʦʛʝʥʥʳʭ 
ʠ ʬʠʙʨʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʜʨʫʛʠʭ ʮʠʪʦʢʠ-
ʥʦʚ, ʨʘʟʣʠʯʥʳʭ ʨʝʛʫʣʷʪʦʨʥʳʭ ʙʝʣʢʦʚ ʠ 
ʪ.ʜ. [43; 54]. 
ʇʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʤʦʜʫʣʷʮʠʠ 

ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠʪʦʚ ʮʠʪʦʢʠʥʘ-
ʤʠ ʠ ʜʨʫʛʠʤʠ ʨʝʛʫʣʷʪʦʨʥʳʤʠ ʧʝʧʪʠʜʘʤʠ 
ʧʦʟʚʦʣʷʝʪ ʛʣʫʙʞʝ ʧʦʟʥʘʪʴ ʪʦ, ʢʘʢ ʦʥʠ ʤʦ-
ʛʫʪ ʚʣʠʷʪʴ ʥʘ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦ-
ʮʝʩʩʳ [30; 55]. ʊʘʢ, ʥʝʡʪʨʦʬʠʣʴʥʳʝ ʛʨʘ-
ʥʫʣʦʮʠʪʳ ʩʧʦʩʦʙʥʳ ʢ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦ-
ʟʘʚʠʩʠʤʦʤʫ ʩʠʥʪʝʟʫ ʢʦʥʩʪʠʪʫʪʠʚʥʳʭ ʠ 
ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʙʝʣʢʦʚ ʪʝʧʣʦʚʦʛʦ ʰʦʢʘ, 
ʦʙʣʘʜʘʶʱʠʭ ʚʳʨʘʞʝʥʥʳʤʠ ʧʨʦʪʝʢʪʠʚʥʳ-
ʤʠ ʩʚʦʡʩʪʚʘʤʠ [1]. ʕʪʠ ʢʣʝʪʢʠ ʤʦʛʫʪ ʪʘʢ-
ʞʝ ʧʦʚʳʰʘʪʴ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ, ʚʦʚʣʝʢʘ-
ʝʤr ʭ ʚ ʨʝʘʣʠʟʘʮʠʁ  ʬʘʛʦʮʠʪʘʨʥʦʡ ʬʫʥʢ-
ʮʠʠ ʠ ʦʪʚʝʯʘʪʴ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʦʚʦʩʧʘ-
ʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʦʡ 
ʩ ʧʨʠʦʙʨʝʪʝʥʠʝʤ ʨʝʮʝʧʪʦʨʦʚ, ʧʨʠʩʫʱʠʭ 
ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʠʨʫʶʱʠʤ ʢʣʝʪʢʘʤ [36; 40; 
56]. 
ɼʣʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʥʝʡʪʨʦʬʠʣʴʥʳʭ 

ʛʨʘʥʫʣʦʮʠʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʩʘʡʪʝ ʚʦʩ-
ʧʘʣʝʥʠʷ, ʯʪʦ ʠʥʜʫʮʠʨʫʝʪʩʷ ʮʠʪʦʢʠʥʘʤʠ 
ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ ʧʨʠ ʠʭ ʢʦʥʪʘʢʪʝ ʩ ʃʇʉ 
[21]. ɺ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʵʪʦʤʫ, ʧʨʦʪʠ-
ʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ, ʪʘʢʠʝ ʢʘʢ IL
-10, ʫʩʢʦʨʷʶʪ ʘʧʦʧʪʦʟ ʚ ʃʇʉ-
ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʅɻ [34]. IL-17 ʨʝʛʫʣʠʨʫ-
ʝʪ ʛʦʤʝʦʩʪʘʟ ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠ-
ʪʦʚ ʠ ʚʣʠʷʝʪ ʥʘ ʚʦʩʧʘʣʝʥʠʝ, ʦʩʣʘʙʣʷʷ ʝʛʦ 
ʚ ʪʢʘʥʷʭ ʧʦʩʨʝʜʩʪʚʦʤ ʪʦʨʤʦʞʝʥʠʷ 
ʘʧʦʧʪʦʟʘ ʛʨʘʥʫʣʦʮʠʪʦʚ, ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ 
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ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʮʠʪʦʢʠʥʘʤʠ [24]. 
ɻʣʦʙʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʛʝʥʥʦʡ ʵʢʩ-

ʧʨʝʩʩʠʠ ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠʪʦʚ, 
ʚʦʟʥʠʢʘʶʱʠʝ ʚʦ ʚʨʝʤʷ ʨʝʮʝʧʪʦʨ-
ʤʝʜʠʠʨʦʚʘʥʥʦʛʦ ʬʘʛʦʮʠʪʦʟʘ, ʤʦʛʫʪ ʚʣʠ-
ʷʪʴ ʥʘ ʢʣʝʪʢʠ, ʧʦʟʠʪʠʚʥʦ ʠʣʠ ʥʝʛʘʪʠʚʥʦ 
ʨʝʛʫʣʠʨʫʷ ʧʨʦʮʝʩʩʳ ʘʧʦʧʪʦʟʘ, ʘ, ʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦ, ʚʣʠʷʪʴ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʠʩʭʦʜ 
ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ [40]. 
ʄʝʪʦʜ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ 

ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʪʝʩʪʠʨʦʚʘʪʴ ʩʪʨʫʢ-
ʪʫʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʜʝʨʥʦʛʦ ʤʘʪʝʨʠ-
ʘʣʘ ʥʝʡʪʨʦʬʠʣɹʥrʭ ʛʨʘʥʫʣʦʮʠʪʦʚ ʥʘ ʨʘʟ-
ʥʳʭ ʵʪʘʧʘʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʣʝʪʢʠ. 
ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʘʥʠʟʦʪʨʦʧʠʠ ʫʢʘʟʳʚʘʝʪ 
ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʘʮʠʶ ʭʨʦʤʘʪʠʥʘ, 
ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʩʳʣʢʦʡ ʜʣʷ ʧʦʷʚʣʝ-
ʥʠʷ ʤʘʪʨʠʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ɼʅʂ ʠ, ʚʦʟ-
ʤʦʞʥʦ, ʧʦʩʣʝʜʫʶʱʝʛʦ ʙʝʣʢʦʚʦʛʦ ʩʠʥʪʝʟʘ. 
ʀʟʚʝʩʪʥʳ ʜʚʝ ʬʫʥʢʮʠʠ ʭʨʦʤʘʪʠʥʘ: ʧʝʨʚʘʷ 
ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝ-
ʩʪʚʘʭ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ɼʅʂ; ʚʪʦʨʘʷ ï ʦʥ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʨʫʞʠʷ ʜʣʷ ʟʘ-
ʱʠʪʳ ʮʝʣʦʩʪʥʦʩʪʠ ʛʝʥʦʤʘ [19]. ʉʣʝʜʫʝʪ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ɸʊʌ-ʟʘʚʠʩʠʤʦʝ ʨʝʤʦʜʝʣʠ-
ʨʦʚʘʥʠʝ ʭʨʦʤʘʪʠʥʘ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝ-
ʤʦʡ ʯʘʩʪʴʶ ʧʦʜʜʝʨʞʘʥʠʷ ʢʦʥʩʪʘʥʪʥʦʩʪʠ 
ʛʝʥʦʤʘ [49]. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ 
ʩʪʨʫʢʪʫʨʳ ʭʨʦʤʘʪʠʥʘ ʷʚʣʷʶʪʩʷ ʨʝʛʫʣʷ-
ʪʦʨʥʳʤ ʤʝʭʘʥʠʟʤʦʤ, ʫʧʨʘʚʣʷʶʱʠʤ ʪʨʘʥ-
ʩʢʨʠʧʮʠʝʡ ʛʝʥʦʚ ʮʠʪʦʢʠʥʦʚ [42]. ʇʨʠ 
ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ ʧʨʦʠʩʭʦʜʠʪ 
çʤʦʜʠʬʠʢʘʮʠʠ ʛʠʩʪʦʥʦʚè ʠ ʨʝʤʦʜʝʣʠʨʦ-
ʚʘʥʠʷ ʭʨʦʤʘʪʠʥʘ. ʀʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ 
ʭʨʦʤʘʪʠʥʘ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʛʝʥʥʫʶ ʵʢʩ-
ʧʨʝʩʩʠʶ ʚ ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠʪʘʭ 
[62]. 
ʅʝʡʪʨʦʬʠʣʴʥʳʝ ʛʨʘʥʫʣʦʮʠʪʳ ʠʤʝʶʪ 

ʪʨʠ ʧʫʪʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʣʝʪʦʯʥʦʡ ʩʤʝʨ-
ʪʠ: ʥʝʢʨʦʟ, ʘʧʦʧʪʦʟ ʠ NETosis. ɺ ʨʝʟʫʣʴ-
ʪʘʪʝ ʥʝʢʨʦʟʘ, ʧʨʦʠʩʭʦʜʠʪ ʣʠʟʠʩ ʮʠʪʦʧʣʘʟ-
ʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʳ ʠ ʚʳʭʦʜ ʩʦʜʝʨʞʠ-
ʤʦʛʦ ʛʨʘʥʫʣʦʮʠʪʦʚ ʚ ʦʢʨʫʞʘʶʱʠʝ ʪʢʘʥʠ, 
ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʯʨʝʟʤʝʨʥʦʡ ʧʨʦʜʫʢʮʠʠ 
ʮʠʪʦʢʠʥʦʚ, ʠ, ʥʝʨʝʜʢʦ, ʢ ʛʠʧʝʨʘʢʪʠʚʘʮʠʠ 
ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʨʘʟʚʠʪʠʝʤ ʣʦʢʘʣʴ-
ʥʦʡ ʠ ʩʠʩʪʝʤʥʦʡ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ 
ʠ ʧʦʚʨʝʞʜʝʥʠʝʤ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ 
(ʛʥʦʡʥʦ-ʩʝʧʪʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʘʫʪʦ-
ʠʤʤʫʥʥʳʝ ʠ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʙʦʣʝʟʥʠ). 
ɸʧʦʧʪʦʟ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʥʝʡʪʨʦ-

ʬʠʣʴʥʦʤ ʛʦʤʝʦʩʪʘʟʝ ʠ ʨʘʟʨʝʰʝʥʠʠ ʚʦʩʧʘ-
ʣʝʥʠʷ. ɻʠʙʝʣʴ ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠ-
ʪʦʚ ʤʦʞʝʪ ʧʨʦʚʦʮʠʨʦʚʘʪʴʩʷ ʚʦʩʧʘʣʠʪʝʣʴ-
ʥʳʤ ʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʳʤ ʤʠʢʨʦʦʢʨʫʞʝ-
ʥʠʝʤ (ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ, ʢʣʝ-
ʪʦʯʥʘʷ ʘʜʛʝʟʠʷ, ʬʘʛʦʮʠʪʦʟ, ʵʨʠʪʨʦʮʠʪʳ, 
ʪʨʦʤʙʦʮʠʪʳ) ʠ ʧʨʠʚʦʜʠʪʴ ʢ ʥʝʡʪʨʦʧʝʥʠʠ, 
ʢʦʪʦʨʘʷ ʦʩʣʦʞʥʷʝʪ ʪʝʯʝʥʠʝ ʩʝʧʩʠʩʘ ʠ ʜʨʫ-
ʛʠʭ ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦ-
ʣʝʚʘʥʠʡ (ʀɺɿ) [12]. 
ɸʧʦʧʪʦʟ ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠʪʦʚ 

ʤʦʞʝʪ ʣʠʤʠʪʠʨʦʚʘʪʴ ʧʦʚʨʝʞʜʘʶʱʝʝ ʜʝʡ-
ʩʪʚʠʝ ʚʦʩʧʘʣʝʥʠʷ ʧʨʠ ʩʝʧʩʠʩʝ. ɺ ʪʦ ʞʝ 
ʚʨʝʤʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʩʝʧʩʠʩʦʤ ʘʧʦʧʪʦʟ 
ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʪʷʞʝʩʪʠ ʩʝʧʩʠʩʘ 
ʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʤʘʨʢʝʨʦʤ ʪʷʞʝʩʪʠ ʩʝʧ-
ʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʉʪʨʝʩʩ, ʚ ʯʘʩʪʥʦʩʪʠ 
ʭʠʨʫʨʛʠʯʝʩʢʠʡ ʦʧʝʨʘʮʠʦʥʥʳʡ ʩʪʨʝʩʩ, 
ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ FAS-
ʠʥʜʫʮʠʨʦʚʘʥʥʳʡ ʘʧʦʧʪʦʟ ʥʝʡʪʨʦʬʠʣʴʥʳʭ 
ʛʨʘʥʫʣʦʮʠʪʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ, ʯʪʦ 
ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʥʠʞʝ-
ʥʠʝʤ ʫʨʦʚʥʝʡ ʩʳʚʦʨʦʪʦʯʥʳʭ GM-CSF, IL-
6, IL-8 ʚ ʧʝʨʚʳʡ ʜʝʥʴ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ. 
ʇʨʠ ʥʝʢʨʦʟʝ ʥʘʨʫʰʘʝʪʩʷ ʮʝʣʦʩʪʥʦʩʪʴ ʩʘ-
ʤʦʡ ʢʣʝʪʢʠ, ʦʥʘ ʣʠʟʠʨʫʝʪʩʷ, ʥʦ ʙʝʟ ʨʘʟʚʠ-
ʪʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʛʨʘʥʫʣʘʭ ʠ ʷʜʝʨʥʦʡ ʤʝʤ-
ʙʨʘʥʝ. ʉʝʪʝʧʦʜʦʙʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʩʦʩʪʦʷ-
ʱʘʷ ʠʟ ʤʦʣʝʢʫʣʳ ɼʅʂ ʠ ʩʦʜʝʨʞʠʤʦʛʦ 
ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʛʨʘʥʫʣ, ʧʨʠ ʥʝʢʨʦʟʝ 
ʠ ʘʧʦʧʪʦʟʝ ʥʝ ʦʙʨʘʟʫʝʪʩʷ [28]. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʡʪʨʦʬʠʣʴʥʳʝ ʛʨʘʥʫ-

ʣʦʮʠʪʳ ʷʚʣʷʶʪʩʷ ʟʝʨʢʘʣʦʤ ʛʦʤʝʦʩʪʘʟʘ. ɺ 
ʙʦʨʴʙʝ ʩ ʧʘʪʦʛʝʥʘʤʠ ʦʥʠ ʧʨʦʷʚʣʷʶʪ ʥʝ 
ʪʦʣʴʢʦ ʚʥʫʪʨʠʢʣʝʪʦʯʥʫʶ ʬʘʛʦʮʠʪʘʨʥʫʶ 
ʘʢʪʠʚʥʦʩʪʴ, ʥʦ ʠ ʫʥʠʯʪʦʞʘʶʪ ʠʭ ʧʨʠ ʧʦ-
ʤʦʱʠ ʬʦʨʤʠʨʦʚʘʥʠʷ NET, ʚʳʙʨʦʩʘ 
ʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʳʭ ʚʝʟʠʢʫʣ. ʅʝʡʪʨʦ-
ʬʠʣʴʥʳʝ ʛʨʘʥʫʣʦʮʠʪʳ ʩʧʦʩʦʙʥʳ ʢ ʩʠʥʪʝ-
ʟʫ ʙʝʣʢʦʚ de novo, ʪʦ ʝʩʪʴ ʦʙʣʘʜʘʶʪ ʙʝʣʦʢ
-ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ, ʩʝʢʨʝʪʠʨʫʶʪ 
ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʨʘʥʫʣʷʨʥʳʭ ʬʝʨ-
ʤʝʥʪʥʳʭ ʠ ʥʝʬʝʨʤʝʥʪʥʳʭ ʙʝʣʢʦʚ, ʦʙʣʘʜʘ-
ʶʱʠʭ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʠ ʨʝʛʫʣʷʪʦʨ-
ʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʮʠʪʦʢʠʥʦʚ, ʭʝʤʦʢʠʥʦʚ, 
ʨʝʛʫʣʷʪʦʨʥʳʭ ʤʦʣʝʢʫʣ, ʨʦʩʪʦʚʳʭ ʬʘʢʪʦ-
ʨʦʚ ʠ ʜʨ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʤʝʤʙʨʘʥʝ 
ʥʝʡʪʨʦʬʠʣʴʥʳʭ ʛʨʘʥʫʣʦʮʠʪʦʚ ʵʢʩʧʨʝʩʩʠ-
ʨʦʚʘʥʳ ʩʦʪʥʠ ʨʘʟʣʠʯʥʳʭ ʤʦʣʝʢʫʣ-
ʨʝʮʝʧʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʠʭ ʩʚʷʟʴ ʩ 
ʤʠʢʨʦʦʢʨʫʞʝʥʠʝʤ ʠ ʜʨʫʛʠʤʠ ʢʣʝʪʢʘʤʠ 
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ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. 
ʆʜʥʘʢʦ, ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪ-

ʩʪʚʫʶʪ ʩʚʝʜʝʥʠʷ ʦ ʩʚʦʡʩʪʚʘʭ, ʬʫʥʢʮʠʷʭ ʠ 
ʟʥʘʯʝʥʠʠ ʢʘʪʠʦʥʥʳʭ ʙʝʣʢʦʚ ʛʨʘʥʫʣʦʮʠʪʦʚ 
ʚ ʧʨʦʛʥʦʩʪʠʢʝ ʛʥʦʡʥʦ-ʩʝʧʪʠʯʝʩʢʠʭ ʧʘʪʦ-
ʣʦʛʠʡ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʦʧʝʜʝʚʪʠʢʝ ʛʝʥʝ-
ʨʘʣʠʟʘʮʠʠ ʙʘʢʪʝʨʠʦʟʦʚ ʚʳʩʦʢʦʮʝʥʥʳʭ 
ʧʣʝʤʝʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪ-
ʥʳʭ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠ ʘʢʪʫʘʣʴʥʳʤ 
ʜʣʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʩʪʨʘʥʳ ʠ ʫʩʧʝʰʥʦʛʦ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ. 
ʇʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʦʝʢʪʘ ʜʘʥʥʳʝ ʩʪʘʥʫʪ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘ-
ʙʦʪʢʠ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 
ʚʳʩʦʢʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʚ ʧʨʦʛʥʦʩʪʠʢʝ 
ʛʥʦʡʥʦ-ʩʝʧʪʠʯʝʩʢʠʭ ʧʘʪʦʣʦʛʠʡ ʚ ʚʝʪʝʨʠ-
ʥʘʨʥʦʡ ʧʨʦʧʝʜʝʚʪʠʢʝ ʛʝʥʝʨʘʣʠʟʘʮʠʠ ʙʘʢ-
ʪʝʨʠʦʟʦʚ. 
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ABSTRACT 
Innate immunity plays a decisive role in 

the primary reaction of the body to microbial 
agents. It is realized through the activation of 
cellular and humoral factors of nonspecific 
resistance ï neutrophils, macrophages and 

antimicrobial and regulatory substances se-
creted by them, which, in turn, trigger a cas-
cade of reactions involving lymphocytes. On 
the surface of the mucous membranes and in 
mucosal secretions, neutrophils realize their 
function not only through phagocytosis, but 
also through the release of DNA and bacteri-
cidal granules that form neutrophil extracel-
lular traps. Violation of the functioning of 
these cells on the surface of the mucous 
membranes is considered as one of the fac-
tors of the formation of pathological micro-
bial communities, leading to the develop-
ment of dysbiosis and inflammation of vari-
ous localization. The completed character of 
phagocytosis is provided by microbicidal 
systems of leukocytes: cationic proteins and 
myeloperoxidase. They have a special im-
munological significance and influence the 
course and outcome of the disease. Myelop-
eroxidase and cationic proteins are the main 
factors of bactericidal protection. 
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ʈɽʌɽʈɸʊ  
ʌʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʚʥʷ ʟʦʦʩʘʥʠʪʘʨʥʦʡ ʟʘʱʠʪʳ ʧʨʝʜʧʨʠ-
ʷʪʠʡ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʧʨʠʩʚʦʝʥʠʠ ʩʪʘʪʫʩʘ ʨʝʛʠʦʥʘʣʠʟʘ-
ʮʠʠ ʧʦ ʦʩʦʙʦ ʦʧʘʩʥʳʤ ʙʦʣʝʟʥʷʤ ʞʠʚʦʪʥʳʭ ʚʩʝʡ ʩʪʨʘ-
ʥʳ. ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʧʦ ʚʝʪʝʨʠʥʘʨʥʦʤʫ ʠ ʬʠʪʦʩʘ-
ʥʠʪʘʨʥʦʤʫ ʥʘʜʟʦʨʫ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʝʨʨʠ-
ʪʦʨʠʠ ʈʌ ʦʪ ʟʘʥʦʩʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦʣʝʟʥʝʡ ʞʠ-

ʚʦʪʥʳʭ. ʇʨʠʩʚʦʝʥʠʝ ʫʨʦʚʥʷ ʢʦʤʧʘʨʪʤʝʥʪʘʣʠʟʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʶ ʟʘʚʠʩʠʪ ʦʪ ʩʦʙʣʶʜʝʥʠʷ 
ʦʩʥʦʚʥʳʭ ʥʦʨʤ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠ ʨʘʟʚʝʜʝʥʠʶ ʩʚʠʥʝʡ, ʘ ʪʘʢʞʝ ʧʝʨʝʨʘʙʦʪʢʠ ʧʨʦʜʫʢʮʠʠ 
ʩʚʠʥʦʚʦʜʩʪʚʘ. ʇʨʠʩʚʦʝʥʠʝ ʥʘʠʚʳʩʰʝʛʦ ʫʨʦʚʥʷ ʢʦʤʧʘʨʪʤʝʥʪʘʣʠʟʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜ-
ʧʨʠʷʪʠʶ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʨʦʜʫʢʮʠʶ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ, ʢʘʢ ʚʥʫʪʨʠ ʩʫʙʲʝʢʪʘ 
ʈʌ, ʪʘʢ ʠ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ, ʘ ʪʘʢʞʝ ʥʘ ʵʢʩʧʦʨʪ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʚʩʧʳʰʝʢ ʦʩʦʙʦ ʦʧʘʩ-
ʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʝ ʪʦʣʴʢʦ ʚ ʈʦʩʩʠʠ, ʥʦ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ ʥʘʥʦʩʠʪ ʙʦʣʴʰʦʡ ʩʦʮʠʘʣʴʥʳʡ ʠ 
ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ. ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʞʠʚʦʪʥʳʭ ʨʘʟʨʘʙʘʪʳ-
ʚʘʶʪʩʷ ʧʨʠʥʮʠʧʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. ʇʨʦʚʝʜʝʥʠʝ 
ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʬʦʨʤʠ-
ʨʫʶʪ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʟʦʦʩʘʥʠʪʘʨʥʦʡ ʟʘʱʠʪʳ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ʊʝʤʘ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʥʦʚʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, 
ʪʘʢ ʢʘʢ ʫʨʦʚʝʥʴ ʢʦʤʧʘʨʪʤʝʥʪʘʣʠʟʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ ʨʝʛʠʦʥʘ ʧʦʜʪʚʝʨʞʜʘʝʪ ʟʦʦʩʘʥʠʪʘʨ-
ʥʳʡ ʩʪʘʪʫʩ ʪʝʨʨʠʪʦʨʠʠ. ʕʢʩʧʦʨʪ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʟʘʚʠʩʠʪ ʦʪ 
ʨʷʜʘ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪ ʧʨʠʩʚʦʝʥʥʦʛʦ ʩʪʘʪʫʩʘ ʧʦ ʨʝʛʠʦʥʘʣʠʟʘʮʠʠ. ʅʘʨʘʱʠʚʘʥʠʝ 
ʵʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʙʣʘʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʠ ʧʨʝʜʧʨʠʷ-
ʪʠʡ. ɺʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʡ ʩʪʨʘʥ ʠʤʧʦʨʪʝʨʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʧʨʠʥʮʠʧʦʚ ʵʢʩʧʦʨʪ-
ʥʳʭ ʧʦʩʪʘʚʦʢ. ʄʥʦʛʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʣʠʰʘʶʪʩʷ ʧʨʘʚʘ ʵʢʩʧʦʨʪʘ ʣʠʰʴ ʠʟ-ʟʘ ʬʦʨʤʘʣʴʥʦʛʦ 
ʧʦʜʭʦʜʘ ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʚʳʷʚʣʝʥʠʶ ʥʘʨʫʰʝʥʠʡ ʧʨʠ ʧʦʜʛʦ-
ʪʦʚʢʝ ʵʢʩʧʦʨʪʥʳʭ ʧʘʨʪʠʡ ʠ ʧʨʦʚʝʜʝʥʠʷ ʘʪʪʝʩʪʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʨʝ-
ʝʩʪʨʳ ʢʦʤʧʘʨʪʤʝʥʪʘʣʠʟʘʮʠʠ. 
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ɺɺɽɼɽʅʀɽ/ INTRODUCTION  
ɿʘʱʠʪʘ ʪʝʨʨʠʪʦʨʠʠ ʦʪ ʟʘʥʦʩʘ ʠ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ ʦʩʦʙʦ ʦʧʘʩʥʳʭ ʙʦʣʝʟʥʝʡ 
ʞʠʚʦʪʥʳʭ ï ɻ ʪʦ ʧʨʠʦʨʠʪʝʪʥʘʷ ʟʘʜʘʯʘ ʩʨʘ-
ʟʫ ʥʝʩʢʦʣʴʢʠʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʚʢʣʶʯʘʷ 
ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨ, ɺʝʪʝʨʠʥʘʨʥʳʝ ʩʫʙʲʝʢ-
ʪʦʚʳʝ ʩʣʫʞʙʳ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʨʝʛʠʦʥʘ. 
ʌʦʨʤʠʨʦʚʘʥʠʝ ʟʘʱʠʱʝʥʥʦʩʪʠ ʟʦʥʳ ʟʘʚʠ-
ʩʠʪ ʦʪ ʨʷʜʘ ʬʘʢʪʦʨʦʚ: ʥʘʣʠʯʠʷ ʧʨʠʛʨʘ-
ʥʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʠ, ʠʤʝʶʱʠʭ ʥʝʙʣʘʛʦʧʦ-
ʣʫʯʥʳʡ ʩʪʘʪʫʩ, ʦʩʦʙʝʥʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝ-
ʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ 
ʥʘʜʟʦʨʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ, ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʠʷ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ.  
ʇʨʝʜʧʨʠʷʪʠʷ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʭʨʘʥʝ-
ʥʠʷ, ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʩʚʠʥʦʚʦʜʩʪʚʘ 
ʥʝʩʫʪ ʙʦʣʴʰʠʝ ʨʠʩʢʠ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 
ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ. ʉʦʟʜʘʥʠʝ ʧʣʘʥʘ 
ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʫʢʘʟʘʥʠʝʤ ʢʦʥʪʨʦʣʴʥʳʭ 
ʪʦʯʝʢ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʠʣʠ ʝʛʦ ʥʘʠʙʦʣʴ-
ʰʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʟʘʙʣʘʛʦ-
ʚʨʝʤʝʥʥʦ ʧʨʝʜʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʧʦ ʣʠʢʚʠ-
ʜʘʮʠʠ ʚʦʟʥʠʢʘʶʱʠʭ ʫʛʨʦʟ. ʅʘ ʩʝʛʦʜʥʷʰ-
ʥʠʡ ʤʦʤʝʥʪ ʦʩʪʨʦ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʩ ʩʠʪʫʘ-
ʮʠʝʡ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʘʬʨʠ-
ʢʘʥʩʢʦʡ ʯʫʤʝ ʩʚʠʥʝʡ. ʋʞʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 
ʚʪʦʨʦʛʦ ʜʝʩʷʪʠʣʝʪʠʷ ɸʏʉ ʥʘʥʦʩʠʪ ʦʛʨʦʤ-
ʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʱʝʨʙʳ ʧʨʝʜʧʨʠʷʪʠ-
ʷʤ, ʣʠʯʥʳʤ ʧʦʜʩʦʙʥʳʤ ʭʦʟʷʡʩʪʚʘʤ ʠ ʛʦʩ-
ʫʜʘʨʩʪʚʫ ʚ ʮʝʣʦʤ. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʛʝʥʦ-
ʤʘ ɸʏʉ ʧʨʦʜʫʢʮʠʷ ʧʦʜʣʝʞʠʪ ʫʪʠʣʠʟʘʮʠʠ 
ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ, ʪʦʞʝ ʩʘʤʦʝ ʧʨʦʠʩʭʦʜʠʪ 
ʩ ʧʦʛʦʣʦʚʴʝʤ ʧʨʠ ʧʨʦʷʚʣʝʥʠʠ ʧʝʨʚʳʭ 
ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ.  
ʈʘʩʩʤʦʪʨʝʥʠʝ ʚʦʧʨʦʩʘ ʚʣʠʷʥʠʷ ʫʨʦʚʥʷ 

ʢʦʤʧʘʨʪʤʝʥʪʘʣʠʟʘʮʠʠ, ʢʘʢ ʥʘʠʚʳʩʰʝʡ 
ʩʪʝʧʝʥʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʭʦʟʷʡʩʪʚʘ ʷʚʣʷʝʪ-
ʩʷ ʘʢʪʫʘʣʴʥʦʡ ʪʝʤʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 
ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ.  
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʨʝʜʝʣʠʪʴ ʫʨʦ-

ʚʝʥʴ ʢʦʤʧʘʨʪʤʝʥʪʘʣʠʟʘʮʠʠ ʠʣʠ ʵʢʩʧʦʨʪ-
ʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʧʝʨʝʨʘ-
ʙʦʪʢʝ ʠ ʭʨʘʥʝʥʠʶ ʧʨʦʜʫʢʮʠʠ ʩʚʠʥʦʚʦʜ-
ʩʪʚʘ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʠ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʩ-

ʩʤʦʪʨʝʥʠʠ ʚʣʠʷʥʠʷ ʩʪʘʪʫʩʘ ʨʝʛʠʦʥʘ ʧʦ 
ʠʥʬʝʢʮʠʦʥʥʳʤ ʙʦʣʝʟʥʷʤ ʞʠʚʦʪʥʳʭ ʥʘ 
ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʧʦʨʪʥʳʭ ʧʦʩʪʘʚʦʢ ʧʨʦʜʫʢ-
ʮʠʠ ʩʚʠʥʦʚʦʜʩʪʚʘ ʚ ʨʘʟʨʝʟʝ ʅʦʚʦʩʠʙʠʨ-
ʩʢʦʡ ʠ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʝʡ. ʈʘʥʝʝ ʘʥʘʣʦ-

ʛʠʯʥʳʭ ʪʝʤ ʨʘʩʩʤʦʪʨʝʥʦ ʥʝ ʙʳʣʦ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘ-

ʣʠʩʴ ʦʙʱʝʥʘʫʯʥʳʝ ʤʝʪʦʜʳ, ʚʢʣʶʯʘʶʱʠʝ 
ʚ ʩʝʙʷ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʣʠʪʝʨʘ-
ʪʫʨʳ, ʩʠʥʪʝʟ, ʠʥʜʫʢʮʠʶ ʠ ʜʝʜʫʢʮʠʶ, 
ʥʘʙʣʶʜʝʥʠʝ. ʉʧʝʮʠʘʣʴʥʳʝ ʤʝʪʦʜʳ, ʚʢʣʶ-
ʯʘʶʱʠʝ ʚ ʩʝʙʷ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘ-
ʥʠʝ, ʩʨʘʚʥʝʥʠʝ, ʘʥʘʣʠʟ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ 
ʦʙʨʘʙʦʪʢʫ. ʀʟʫʯʝʥʠʝ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʡ 
ʦʙʩʪʘʥʦʚʢʠ ʠ ʨʝʝʩʪʨʦʚ ʬʝʜʝʨʘʣʴʥʦʡ ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚ 
ʦʙʣʘʩʪʠ ʚʝʪʝʨʠʥʘʨʠʠ, ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ 
ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʳʭ ʨʝʩʫʨʩʦʚ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ. ɺ ʭʦʜʝ 
ʥʘʧʠʩʘʥʠʷ ʩʪʘʪʴʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʦʩʥʦʚ-
ʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʢʩʧʦʨʪʠʨʦʚʘʥʥʦʡ ʩʚʠ-
ʥʠʥʳ ʩ ʪʝʨʨʠʪʦʨʠʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʠ 
ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʝʡ ʠ ʜʘʥʘ ʦʮʝʥʢʘ ʩʚʷʟʠ 
ʧʨʠʩʚʦʝʥʠʷ ʫʨʦʚʥʷ ʢʦʤʧʘʨʪʤʝʥʪʘʣʠʟʘʮʠʠ 
ʠ ʵʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʙʣʘʩʪʠ.  
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ɿʦʦʩʘʥʠʪʘʨʥʳʡ ʩʪʘʪʫʩ (ʢʦʤʧʘʨʪʤʝʥʪ) 

ï ɻ ʪʦ ʩʪʘʪʫʩ ʦʙʲʝʢʪʘ, ʧʨʠʩʚʦʝʥʥʳʡ ʦʨʛʘ-
ʥʘʤʠ ɻʦʩʚʝʪʩʣʫʞʙ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝ-
ʜʝʥʥʦʛʦ ʘʢʪʘ ʘʪʪʝʩʪʘʮʠʠ.  
ʂʦʤʧʘʨʪʤʝʥʪʘʣʠʟʘʮʠʷ ï ɻ ʪʦ ʫʨʦʚʝʥʴ 

ʟʘʱʠʪʳ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʪ 
ʟʘʥʦʩʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʩʦʙʦ ʦʧʘʩʥʳʭ 
ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ.  
ʆʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʟʦʦʩʘʥʠʪʘʨʥʦʡ 

ʟʘʱʠʪʳ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, ʩʦ-
ʜʝʨʞʘʱʠʭʩʷ ʥʘ ʦʙʲʝʢʪʝ, ʘ ʪʘʢʞʝ ʦʪ ʚʠʜʦʚ 
ʧʦʜʢʦʥʪʨʦʣʴʥʳʭ ʪʦʚʘʨʦʚ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ 
ʭʨʘʥʝʥʠʝ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʥʘ 
ʦʙʲʝʢʪʝ. ʋʨʦʚʥʝʤ ʟʦʦʩʘʥʠʪʘʨʥʦʡ ʟʘʱʠʪʳ 
ʦʙʣʘʜʘʶʪ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷ-
ʶʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ, ʩʦʜʝʨ-
ʞʘʥʠʶ ʠ ʫʙʦʶ ʩʚʠʥʝʡ, ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ, 
ʧʝʨʝʨʘʙʦʪʢʝ ʠ ʭʨʘʥʝʥʠʶ ʧʨʦʜʫʢʮʠʠ ʩʚʠ-
ʥʦʚʦʜʩʪʚʘ. 
ʉʠʩʪʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʟʦʦʩʘʥʠʪʘʨʥʦʛʦ 

ʩʪʘʪʫʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝ-
ʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʦʦʘʥʪʨʦʧʘʥʦʟʥʳʭ 
ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʨʦʩʣʝʞʠʚʘ-
ʝʤʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʠ̫ ʢʦʥʪʘʢʪʘ ʧʨʦʜʫʢ-
ʮʠʠ ʩʚʠʥʦʚʦʜʩʪʚʘ ʩ ʧʨʦʜʫʢʮʠʝʡ, ʧʦʣʫʯʝʥ-
ʥʦʡ ʦʪ ʞʠʚʦʪʥʳʭ ʜʨʫʛʠʭ ʚʠʜʦʚ. ʎʝʣʴ ʢʦʤ-
ʧʘʨʪʤʝʥʪʘʣʠʟʘʮʠʠ ï ɻ ʪʦ ʦʙʝʩʧʝʯʝʥʠʝ ʙʣʘ-



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 4, 2023 ʛ. 

 

 51 

ʛʦʧʦʣʫʯʠʷ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 
ʩʫʙʲʝʢʪʦʚ ʈʌ. 
ɺ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʩʧʳʰʢʠ ʟʘ-

ʙʦʣʝʚʘʥʠʷ, ʧʨʝʜʧʨʠʷʪʠʝ, ʠʤʝʶʱʝʝ ʚʳʩʦ-
ʢʠʡ ʫʨʦʚʝʥʴ ʢʦʤʧʘʨʪʤʝʥʪʘ ʠ ʥʝ ʠʤʝʶʱʝʝ 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ ʩʣʫʯʘʷ ʚʩʧʳʰʢʠ ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ʩʦʜʝʨʞʘʥʠʷ, ʧʝʨʝʨʘʙʦʪʢʠ ʠ 
ʭʨʘʥʝʥʠʠ ʧʨʦʜʫʢʮʠʠ ʩʚʠʥʦʚʦʜʩʪʚʘ ʠʤʝʝʪ 
ʧʨʝʠʤʫʱʝʩʪʚʦ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʜʫʢʮʠʠ 
ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʘʢ ʚ ʧʨʝʜʝ-
ʣʘʭ ʩʫʙʲʝʢʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ, ʪʘʢ ʠ ʥʘ ʪʝʨ-
ʨʠʪʦʨʠʠ ʚʩʝʡ ʩʪʨʘʥʳ, ʠʟʙʝʛʘʷ ʵʢʦʥʦʤʠʯʝ-
ʩʢʠʭ ʫʙʳʪʢʦʚ ʧʨʝʜʧʨʠʷʪʠʷ. 
ɺ ʩʚʷʟʠ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʧʨʘʚʠʣʘʤʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʟʦʦʩʘʥʠʪʘʨʥʦʛʦ ʩʪʘʪʫʩʘ 
(ʜʘʣʝʝ - ʢʦʤʧʘʨʪʤʝʥʪʘ) 1 ʩʝʥʪʷʙʨʷ 2023 
ʛʦʜʘ ʚʳʰʝʣ ʦʙʥʦʚʣʝʥʥʳʡ ʧʨʠʢʘʟ ʦʪ 11 
ʤʘʷ 2023 ʛ ˉ 482 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ɺʝʪʝ-
ʨʠʥʘʨʥʳʭ ʧʨʘʚʠʣ ʦʧʨʝʜʝʣʝʥʠʷ ʟʦʦʩʘʥʠ-
ʪʘʨʥʦʛʦ ʩʪʘʪʫʩʘ ʦʙʲʝʢʪʦʚ - ʟʝʤʝʣʴʥʳʭ 
ʫʯʘʩʪʢʦʚ, ʟʜʘʥʠʡ, ʧʦʤʝʱʝʥʠʡ, ʩʪʨʦʝʥʠʡ, 
ʩʦʦʨʫʞʝʥʠʡ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʪʦʨʳʭ 
ʬʠʟʠʯʝʩʢʠʝ ʠ ʶʨʠʜʠʯʝʩʢʠʝ ʣʠʮʘ ʦʩʫ-
ʱʝʩʪʚʣʷʶʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʚʳʨʘʱʠʚʘ-
ʥʠʶ, ʩʦʜʝʨʞʘʥʠʶ ʠ ʫʙʦʶ ʩʚʠʥʝʡ, ʧʦ ʧʨʦ-
ʠʟʚʦʜʩʪʚʫ, ʧʝʨʝʨʘʙʦʪʢʝ ʠ ʭʨʘʥʝʥʠʶ ʧʨʦ-
ʜʫʢʮʠʠ ʩʚʠʥʦʚʦʜʩʪʚʘè [2], ʚʟʘʤʝʥ ʫʪʨʘ-
ʪʠʚʰʝʛʦ ʩʠʣʫ ʧʨʠʢʘʟʘ ʦʪ 23 ʠʶʣʷ 2010 ʛ. 
ˉ 258 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʨʘʚʠʣ ʦʧʨʝʜʝ-
ʣʝʥʠʷ ʟʦʦʩʘʥʠʪʘʨʥʦʛʦ ʩʪʘʪʫʩʘ ʩʚʠʥʦʚʦʜ-
ʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʟʘʮʠʡ, 
ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʫʙʦʡ ʩʚʠʥʝʡ, ʧʝʨʝʨʘ-
ʙʦʪʢʫ ʠ ʭʨʘʥʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʩʚʠʥʦʚʦʜ-
ʩʪʚʘè.  
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʪʫʩʘ ʢʦʤʧʘʨʪʤʝʥ-

ʪʘ ʩʦʙʩʪʚʝʥʥʠʢ ʦʙʲʝʢʪʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 
ʟʘʷʚʣʝʥʠʝ ʚ ʦʨʛʘʥʳ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘ-
ʩʪʠ ʩʫʙʲʝʢʪʦʚ ʈʌ ʜʣʷ ʧʨʠʩʚʦʝʥʠʷ ʥʠʟʢʦʛʦ 
ʫʨʦʚʥʷ ʟʦʦʩʘʥʠʪʘʨʥʦʡ ʟʘʱʠʪʳ (I ʠ II 
ʫʨʦʚʥʷ), ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʦʨʛʘʥʳ ʜʣʷ 
ʧʨʠʩʚʦʝʥʠʷ ʩʨʝʜʥʝʛʦ ʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 
ʟʦʦʩʘʥʠʪʘʨʥʦʡ ʟʘʱʠʪʳ (III ʠ IV ʫʨʦʚʥʷ), ʚ 
ʚʝʪʝʨʠʥʘʨʥʳʝ (ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʝ) 
ʩʣʫʞʙʳ ʜʣʷ ʧʨʠʩʚʦʝʥʠʷ ʣʶʙʦʛʦ ʫʨʦʚʥʷ 
ʟʦʦʩʘʥʠʪʘʨʥʦʡ ʟʘʱʠʪʳ [3]. 
ʕʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ 

ʦʙʣʘʩʪʠ ʠʣʠ ʪʝʨʨʠʪʦʨʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʚʩʝʤʠʨʥʳʤ ʦʙʱʝʩʪʚʦʤ ʟʘʱʠʪʳ ʞʠʚʦʪʥʳʭ 
(ʜʘʣʝʝ ï ɺʆɿɾ). ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ 
ʚʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʙʣʘʛʦ-
ʧʦʣʫʯʠʷ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʫʯʝʪ ʩʪʘʪʫ-

ʩʦʚ ʨʝʛʠʦʥʦʚ ʧʦ ʟʘʨʘʟʥʳʤ ʙʦʣʝʟʥʷʤ ʞʠ-
ʚʦʪʥʳʭ, ʨʘʟʤʝʱʝʥʥʳʡ ʚ ʢʦʤʧʦʥʝʥʪʘʭ ʬʝ-
ʜʝʨʘʣʴʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʦʙʣʘʩʪʠ ʚʝʪʝʨʠʥʘʨʠʠ 
(ʜʘʣʝʝ ï ʌɻʀʉ) çʎʝʨʙʝʨè.  
ʇʨʠʩʚʦʝʥʠʝ III ʠ IV ʫʨʦʚʥʝʡ ʢʦʤʧʘʨʪ-

ʤʝʥʪʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʥʠʞʘʝʪ ʢʨʠʪʝʨʠʠ 
ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 
ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʟʘʙʦʣʝʚʘʥʠʡ ʞʠʚʦʪʥʳʭ. 
ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʥʘʧʦʣʥʝʥʠʝ ʨʝʝʩʪʨʦʚ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʧʝ-
ʮʠʘʣʠʩʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ 
ʩʣʫʞʙʳ ʠ ʋʧʨʘʚʣʝʥʠʷ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ. 
ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʧʦ ʚʝʪʝʨʠʥʘʨʥʦʤʫ ʠ 
ʬʠʪʦʩʘʥʠʪʘʨʥʦʤʫ ʥʘʜʟʦʨʫ 
(ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨ) ʚʳʩʪʫʧʘʝʪ ʛʘʨʘʥʪʦʤ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʝʤʝʱʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ 
[8].  
ʂʨʠʪʝʨʠʠ ʢʦʤʧʘʨʪʤʝʥʪʘʣʠʟʘʮʠʠ ʦʙʲ-

ʝʢʪʦʚ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʭ 
ʥʘʧʨʘʚʣʝʥʠʷ: 
ʆʙʲʝʢʪʳ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʪʦʨʳʭ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʚʳʨʘʱʠ-
ʚʘʥʠʶ ʠ ʩʦʜʝʨʞʘʥʠʶ ʩʚʠʥʝʡ. 
ʆʙʲʝʢʪʳ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʪʦʨʳʭ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʫʙʦʶ 
ʩʚʠʥʝʡ. 
ʆʙʲʝʢʪʳ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʪʦʨʳʭ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʧʨʦʠʟ-
ʚʦʜʩʪʚʫ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʧʨʦʜʫʢʮʠʠ ʩʚʠʥʦ-
ʚʦʜʩʪʚʘ. 
ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʩʪʘʪʫʩʘ ʟʦʦʩʘʥʠʪʘʨʥʦʡ 

ʟʘʱʠʪʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʝʝʩʪʨ ʩʠʩʪʝʤʳ 
ʌɻʀʉ çʎʝʨʙʝʨè, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʧʝʨʝ-
ʯʝʥʴ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ, ʦʩʫ-
ʱʝʩʪʚʣʷʶʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʩʦʜʝʨʞʘ-
ʥʠʶ ʠ ʨʘʟʚʝʜʝʥʠʶ ʩʚʠʥʝʡ, ʘ ʪʘʢʞʝ ʫʙʦʡ 
ʩʚʠʥʝʡ, ʧʝʨʝʨʘʙʦʪʢʫ ʠ ʭʨʘʥʝʥʠʝ ʧʨʦʜʫʢ-
ʮʠʠ ʩʚʠʥʦʚʦʜʩʪʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ. ʉʠ-
ʩʪʝʤʘ ʦʪʦʙʨʘʞʘʝʪ ʘʢʪʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘ-
ʮʠʶ ʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʫʨʦʚʥʝ ʟʦʦʩʘʥʠ-
ʪʘʨʥʦʛʦ ʩʪʘʪʫʩʘ ʦʙʲʝʢʪʘ, ʥʦʤʝʨʝ ʠ ʜʘʪʝ 
ʘʢʪʘ ʧʨʠʩʚʦʝʥʠʷ ʫʨʦʚʥʷ ʢʦʤʧʘʨʪʤʝʥʪʘ 
[4]. 
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʚ ʨʝʝʩʪʨʝ 

ʌɻʀʉ çʎʝʨʙʝʨè çʂʦʤʧʘʨʪʤʝʥʪʘʣʠʟʘʮʠʷè 
ʨʘʟʤʝʱʝʥʦ 357 ʧʨʝʜʧʨʠʷʪʠʡ ʅʦʚʦʩʠʙʠʨ-
ʩʢʦʡ ʦʙʣʘʩʪʠ ʠ 21 ʧʨʝʜʧʨʠʷʪʠʝ ʊʦʤʩʢʦʡ 
ʦʙʣʘʩʪʠ. ʇʨʝʜʩʪʘʚʠʤ ʜʘʥʥʳʝ ʩ ʫʢʘʟʘʥʠʝʤ 
ʫʨʦʚʥʷ ʢʦʤʧʘʨʪʤʝʥʪʘ ʚ ʪʘʙʣʠʮʝ 1.  
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ʊʘʙʣʠʮʘ 1 ï ʂʦʣʠʯʝʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʡ, ʠʤʝʶʱʠʭ ʧʨʠʩʚʦʝʥʥʳʡ ʫʨʦʚʝʥʴ  
ʢʦʤʧʘʨʪʤʝʥʪʘ  

ʋʨʦʚʝʥʴ ʢʦʤʧʘʨʪʤʝʥʪʘ ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ 

I ʫʨʦʚʝʥʴ 312 9 

II ʫʨʦʚʝʥʴ 0 0 

III ʫʨʦʚʝʥʴ 30 10 

IV ʫʨʦʚʝʥʴ 15 2 

ɺʩʝʛʦ ʧʨʝʜʧʨʠʷʪʠʡ 357 21 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʥʘʠʙʦʣʝʝ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʥʳʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʦʚʦʩʠ-
ʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʝʨʚʳʡ ʫʨʦʚʝʥʴ ʢʦʤ-
ʧʘʨʪʤʝʥʪʘʣʠʟʘʮʠʠ, ʢʦʪʦʨʳʡ ʧʨʠʩʚʘʠʚʘʝʪ-
ʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʝʜʧʨʠʷʪʠʷʤ, ʦʩʫ-
ʱʝʩʪʚʣʷʶʱʠʤ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʭʨʘʥʝʥʠʝ, 
ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʜʫʢʮʠʠ ʩʚʠʥʦʚʦʜʩʪʚʘ. 
ɼʘʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʚʳʩʦ-
ʢʦʡ ʛʨʫʧʧʝ ʨʠʩʢʘ ʠ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 
ʚʩʧʳʰʝʢ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 
ʩʚʠʥʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʯʫʤʳ 
ʩʚʠʥʝʡ ʠʣʠ ʘʬʨʠʢʘʥʩʢʦʡ ʯʫʤʳ ʩʚʠʥʝʡ, 
ʧʦʜʚʝʨʛʘʶʪʩʷ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦʤʫ ʢʦʥʪʨʦ-
ʣʶ ʠ ʧʨʦʚʝʜʝʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʥ-
ʪʨʦʣʴʥʦ-ʥʘʜʟʦʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩʦ ʩʪʦ-
ʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ [5].  
ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ ʢʦʤʧʘʨʪʤʝʥʪʘ, ʢʘʢ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ, ʪʘʢ ʠ ʊʦʤ-
ʩʢʦʡ ʦʙʣʘʩʪʝʡ ʥʝ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-
ʥʳʤʠ ʠ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʪʘʢʠʤ ʫʨʦʚʥʝʤ 
ʟʦʦʩʘʥʠʪʘʨʥʦʡ ʟʘʱʠʪʳ ʦʪʩʫʪʩʪʚʫʶʪ. ʕʪʦ 
ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʠ 
ʧʝʨʚʠʯʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʢʦʤʧʦʥʝʥʪʘʭ 
ʌɻʀʉ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚ ʦʨʛʘʥʳ ʚʣʘʩʪʠ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ.  
ʊʨʝʪʠʡ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ ʠʤʝʶʪ 47 % 

ʪʦʤʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʜʦ-
ʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʦʪʚʝʪʩʪʚʝʥʥʦ-
ʩʪʠ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʭʦʟʷʡʩʪʚʫʶʱʠʭ 
ʩʫʙʲʝʢʪʦʚ. ɺ ʦʩʥʦʚʥʦʤ ʪʨʝʪʠʡ ʫʨʦʚʝʥʴ 
ʠʤʝʶʪ ʩʢʣʘʜʳ ʠ ʭʣʘʜʦʢʦʤʙʠʥʘʪʳ, ʚʳʩʪʫ-
ʧʘʶʱʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʪʦʯʢʘʤʠ ʤʝʞ-
ʜʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʠ ʢʦʥʝʯʥʳʤʠ ʧʦʣʫ-
ʯʘʪʝʣʷʤʠ ʧʨʦʜʫʢʮʠʠ [7].  
ʏʝʪʚʝʨʪʳʡ ʫʨʦʚʝʥʴ ʧʨʠʩʚʦʝʥ ʢʨʫʧʥʳʤ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʤ ʢʦʤʧʣʝʢʩʘʤ, ʢʦʪʦ-
ʨʳʝ ʨʝʘʣʠʟʫʶʪ ʚʝʩʴ ʧʝʨʝʯʝʥʴ ʧʨʦʬʠʣʘʢ-
ʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, 
ʯʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʥʦʩʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝ-
ʥʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘ ʜʘʥ-

ʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʚʦʜʠʪʩʷ ʢ ʥʫʣʶ. 
ɾʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʝʨʩʦʥʘʣʫ ʠ ʢʦʥʪʨ-
ʘʛʝʥʪʘʤʠ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʨʠʷʪʠʷʤ ʜʦʚʝ-
ʩʪʠ ʨʠʩʢʠ ʜʦ ʤʠʥʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʘ 
ʟʥʘʯʠʪ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤʠ ʚ ʩʦʙʩʪʚʝʥʥʦʡ 
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ, ʚʝʜʴ 
ʚʩʧʳʰʢʘ ʟʘʙʦʣʝʚʘʥʠʡ ʦʟʥʘʯʘʝʪ ʧʦʣʥʦʝ 
ʫʥʠʯʪʦʞʝʥʠʝ ʧʦʛʦʣʦʚʴʷ ʠ ʧʨʦʜʫʢʪʦʚ ʧʝ-
ʨʝʨʘʙʦʪʢʠ [10].  
ʅʝ ʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʠʩʚʦʝʥʠʠ 

ʙʣʘʛʦʧʦʣʫʯʥʦʛʦ ʩʪʘʪʫʩʘ ʨʝʛʠʦʥʫ ʠʛʨʘʶʪ 
ʣʠʯʥʳʝ ʧʦʜʩʦʙʥʳʝ ʭʦʟʷʡʩʪʚʘ, ʟʘʯʘʩʪʫʶ 
ʥʘʨʫʰʘʶʱʠʝ ʤʥʦʛʠʝ ʧʨʘʚʠʣʘ ʧʦ ʙʦʨʴʙʝ ʩ 
ʙʦʣʝʟʥʷʤʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠʭ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʥʝʪ 
ʯʝʪʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʜʝʡʩʪʚʠʷ ʧʨʠ ʚʦʟʤʦʞ-
ʥʦʤ ʧʦʜʦʟʨʝʥʠʠ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ʠʥʬʝʢ-
ʮʠʦʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʢʦʥʪʨʦʣʴ-
ʥʦ-ʥʘʜʟʦʨʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʚ ʦʪʥʦʰʝʥʠʠ 
ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʟʥʘʯʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʝʥʳ. 
ɺ ʩʚʷʟʠ ʩ ʧʦʧʨʘʚʢʘʤʠ ʚ ʟʘʢʦʥ ʈʌ ʦʪ 
14.05.1993 ˉ 4979-1 çʆ ʚʝʪʝʨʠʥʘʨʠʠè 
ʧʦʣʥʦʤʦʯʠʷ ʧʦ ʢʦʥʪʨʦʣʶ ʚ ʩʬʝʨʝ ʚʝʪʝʨʠ-
ʥʘʨʠʠ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ 
ʩʣʫʞʙʳ ʩʫʙʲʝʢʪʘ ʙʳʣʠ ʧʝʨʝʜʘʥʳ ʚ ʪʝʨʨʠ-
ʪʦʨʠʘʣʴʥʳʝ ʫʧʨʘʚʣʝʥʠʷ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦ-
ʨʘ [1].  
ɺ ʩʚʷʟʠ ʩ ʙʦʣʴʰʦʡ ʥʘʛʨʫʟʢʦʡ ʥʘ ʰʪʘʪ-

ʥʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʩʧʝʮʠʘʣʠʩʪʦʚ ʋʧʨʘʚʣʝ-
ʥʠʷ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ ʧʦ ʅʦʚʦʩʠʙʠʨʩʢʦʡ 
ʠ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʷʤ (ʜʘʣʝʝ ï ʋʧʨʘʚʣʝʥʠʷ) 
ʙʳʣʦ ʧʨʠʥʷʪʦ ʩʦʚʤʝʩʪʥʦʝ ʨʝʰʝʥʠʝ ʦ ʧʝ-
ʨʝʜʘʯʝ ʧʦʣʥʦʤʦʯʠʡ ʧʦ ʥʘʜʟʦʨʫ ʟʘ ʬʠʟʠʯʝ-
ʩʢʠʤʠ ʣʠʮʘʤʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʚʝʪʝʨʠ-
ʥʘʨʥʫʶ ʩʣʫʞʙʫ ʩʫʙʲʝʢʪʘ. ʂʦʥʪʨʦʣʴ ʥʘʜ 
ʬʠʟʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 
ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʬʦʨʤʝ. ʆʩʥʦʚʥʦʝ ʟʘʪʨʫʜ-
ʥʝʥʠʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʥʪʨʦʣʴʥʦ-
ʥʘʜʟʦʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ï ʦʬʠʮʠʘʣʴʥʦʝ 
ʫʚʝʜʦʤʣʝʥʠʝ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʣʠʮʘ. ʉʪʦ-
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ʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝ ʚʩʝ ʣʠʯʥʳʝ ʧʦʜʩʦʙ-
ʥʳʝ ʭʦʟʷʡʩʪʚʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʢʦʤʧʦ-
ʥʝʥʪʘʭ ʌɻʀʉ, ʘ ʝʩʣʠ ʨʝʛʠʩʪʨʘʮʠʷ ʚʩʝ ʞʝ 
ʠʤʝʝʪʩʷ, ʪʦ ʦʪʩʫʪʩʪʚʫʝʪ ʘʢʪʫʘʣʴʥʘʷ ʢʦʥ-
ʪʘʢʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ.  
ɹʦʣʴʰʠʥʩʪʚʦ ʚʩʧʳʰʝʢ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʷ ɸʏʉ ʚʦʟʥʠʢʘʝʪ ʚ ʣʠʯʥʳʭ ʧʦʜʩʦʙʥʳʭ 
ʭʦʟʷʡʩʪʚʘʭ ʠ ʟʘʪʝʤ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ 
ʧʨʝʜʧʨʠʷʪʠʷ. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʚ ʧʝ-
ʨʝʥʦʩʘ ʚʠʨʫʩʘ ʷʚʣʷʝʪʩʷ ʯʝʣʦʚʝʢ.  
ɺʩʧʳʰʝʢ ʂʏʉ ʠ ɸʏʉ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʠ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʝʡ ʥʝ 
ʙʳʣʦ, ʥʦ ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ ʧʨʠʟʥʘ-
ʥʘ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʤ ʨʝʛʠʦʥʦʤ ʧʦ ʷʱʫʨʫ. 
ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ ʠʤʝʝʪ ʩʪʘʪʫʩ ʧʦ ʷʰʫʨʫ 
çʙʣʘʛʦʧʦʣʫʯʥʳʡ ʨʝʛʠʦʥ ʙʝʟ ʚʘʢʮʠʥʘʮʠʠè, 
ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʠ ʵʢʩʧʦʨ-
ʪʝʨʘʤ ʩʚʦʙʦʜʥʦ ʧʝʨʝʤʝʱʘʪʴ ʩʚʠʥʠʥʫ, 
ʛʦʚʷʜʠʥʫ, ʙʘʨʘʥʠʥʫ. ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙ-
ʣʘʩʪʴ ʠʤʝʝʪ ʩʪʘʪʫʩ ʧʦ ʷʱʫʨʫ 
çʙʣʘʛʦʧʦʣʫʯʥʳʡ ʨʝʛʠʦʥ (ʜʦ ʧʨʠʟʥʘʥʠʷ 
ʄʕɹ) ʩ ʚʘʢʮʠʥʘʮʠʝʡè, ʯʪʦ ʬʘʢʪʠʯʝʩʢʠ 
ʦʟʥʘʯʘʝʪ ʥʝʙʣʘʛʦʧʦʣʫʯʠʝ ʨʝʛʠʦʥʘ ʠ ʟʥʘ-
ʯʠʪʝʣʴʥʦ ʦʪʷʛʦʱʘʝʪ ʧʝʨʝʤʝʱʝʥʠʝ ʧʨʦ-
ʜʫʢʮʠʠ [6].  
ʆʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʧʨʠ ʧʝʨʝʤʝ-

ʱʝʥʠʠ ʛʦʚʷʜʠʥʳ ʠ ʙʘʨʘʥʠʥʳ ʠʟ ʥʝʙʣʘʛʦ-

ʧʦʣʫʯʥʦʡ ʟʦʥʳ ʚ ʙʣʘʛʦʧʦʣʫʯʥʦʝ ʷʚʣʷʝʪʩʷ 
ʦʪʜʝʣʝʥʠʝ ʤʷʩʘ ʦʪ ʢʦʩʪʠ ʠ ʣʠʤʬʘʪʠʯʝʩʢʠʭ 
ʫʟʣʦʚ, ʘ ʪʘʢ ʞʝ ʩʦʜʝʨʞʘʥʠʝ ʞʠʚʦʪʥʳʭ ʚ 
ʨʝʛʠʦʥʝ ʥʝ ʤʝʥʝʝ ʪʨʝʭ ʧʦʩʣʝʜʥʠʭ ʤʝʩʷ-
ʮʝʚ. ʇʨʠ ʵʪʦʤ ʥʝ ʜʦʧʫʩʢʘʶʪʩʷ ʢ ʜʘʣʴʥʝʡ-
ʰʝʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʷ, ʧʦʣʫʯʝʥʥʘʷ 
ʦʪ ʞʠʚʦʪʥʳʭ ʧʨʦʷʚʣʷʶʱʠʭ ʢʣʠʥʠʯʝʩʢʠʝ 
ʧʨʠʟʥʘʢʠ [9].  
ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʜʧʨʠʷʪʠʷ ʩ 

ʯʝʪʚʝʨʪʳʤ ʫʨʦʚʥʝʤ ʢʦʤʧʘʨʪʤʝʥʪʘ ʤʦʛʫʪ 
ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩʚʦʶ ʧʨʦʜʫʢʮʠʶ ʜʘʞʝ ʧʨʠ 
ʩʤʝʥʝ ʩʪʘʪʫʩʘ ʨʝʛʠʦʥʘ ʥʘ ʙʦʣʝʝ ʥʠʟʢʠʡ 
ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ. ʈʝʘʣʠʟʘʮʠʷ 
ʧʨʦʜʫʢʮʠʷ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ ʈʌ ʧʨʘʢʪʠ-
ʯʝʩʢʠ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʨʠ ʧʨʠʩʚʦʝʥʠʠ 
ʩʪʘʪʫʩʦʚ ʢʦʤʧʘʨʪʤʝʥʪʘ ʥʝ ʥʠʞʝ ʪʨʝʪʴʝʛʦ, 
ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʨʠʷʪʠʝʤ ʦʙʝʩʧʝʯʠʪʴ 
ʨʝʛʠʦʥ ʩʚʠʥʠʥʦʡ.  
ɽʜʠʥʩʪʚʝʥʥʦʡ ʚʝʩʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʧʨʝʛʨʘʜʦʡ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʵʢʩʧʦʨ-
ʪʝʨʦʚ ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʚʳʚʦʟʘ ʤʷʩʘ 
ʠ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʵʢʩʧʦʨʪ. ʈʘʩʩʤʦʪ-
ʨʠ ʜʘʥʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʵʢʩʧʦʨʪʠʨʦʚʘʥ-
ʥʦʛʦ ʤʷʩʘ ʠ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʪʝʨʨʠʪʦ-
ʨʠʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʠ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʝʡ ʚ 
ʧʝʨʠʦʜ 2018-2022 ʛ.  

ʊʘʙʣʠʮʘ 2 ï ʂʦʣʠʯʝʩʪʚʦ ʵʢʩʧʦʨʪʠʨʦʚʘʥʥʦʡ ʩʚʠʥʠʥʳ ʩ ʪʝʨʨʠʪʦʨʠʠ  
ʅʦʚʦʩʠʙʠʨʩʢʦʡ, ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʝʡ ʚ ʧʝʨʠʦʜ 2018 ï 2022 ʛ. (ʚ ʪʦʥʥʘʭ)  

ɻʦʜ ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ 

2018 0,1 0 

2019 124 691 

2020 667 643 

2021 1362 1717 

2022 0 3512 

ɸʥʘʣʠʟʠʨʫʷ ʪʘʙʣʠʮʫ 2 ʤʦʞʥʦ ʩʢʘʟʘʪʴ, 
ʯʪʦ ʜʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʵʢʩʧʦʨʪʥʳʭ ʧʦʩʪʘ-
ʚʦʢ ʩʚʠʥʠʥʳ ʩ ʪʝʨʨʠʪʦʨʠʠ ʊʦʤʩʢʦʡ ʦʙʣʘ-
ʩʪʠ ʥʦʩʠʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʫʚʝ-
ʣʠʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʚ 2022 ʛʦʜʫ ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ 2018 ʛʦʜʦʤ ʚ ʧʷʪʴ ʨʘʟ. ʆʩʥʦʚʥʳʤ 
ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ ʵʢʩʧʦʨʪʥʳʭ ʧʦʩʪʘʚʦʢ 
ʷʚʣʷʝʪʩʷ ʈʝʩʧʫʙʣʠʢʘ ʄʦʥʛʦʣʠʷ. ʊʦʤʩʢʘʷ 
ʦʙʣʘʩʪʴ ʚ ʩʦʩʪʦʷʥʠʠ ʦʙʝʩʧʝʯʠʪʴ ʩʚʠʥʠʥʦʡ 
ʥʝ ʪʦʣʴʢʦ ʩʦʙʩʪʚʝʥʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʨʝ-
ʛʠʦʥʘ, ʥʦ ʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʧʨʦʜʫʢ-
ʮʠʠ ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʩʦʩʝʜʥʠʝ ʨʝʛʠʦʥʳ ʠʣʠ 
ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ.  

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 1 
ʦʪʨʘʞʘʶʪ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʧʦʩʪʘʚʦʢ ʩʚʠ-
ʥʠʥʳ ʩ ʪʝʨʨʠʪʦʨʠʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘ-
ʩʪʠ. ʅʘ ʈʠʩʫʥʢʝ ʚʠʜʥʦ, ʯʪʦ ʘʢʪʠʚʥʳʡ ʨʦʩʪ 
ʥʘʙʣʶʜʘʣʩʷ ʚ ʧʝʨʠʦʜ ʩ 2019 ʧʦ 2021 ʛʦʜ 
ʚʢʣʶʯʠʪʝʣʴʥʦ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʩʪʘʚʢʠ ʧʨʝ-
ʢʨʘʪʠʣʠʩʴ ʩʦʚʩʝʤ. ɼʘʥʥʘʷ ʜʠʥʘʤʠʢʘ ʩʚʷ-
ʟʘʥʘ ʩʦ ʩʤʝʥʦʡ ʨʝʛʠʦʥʘ ʧʦ ʷʱʫʨʫ ʠ ʧʨʠ-
ʟʥʘʥʠʶ ʟʦʥʳ ʥʝ ʙʣʘʛʦʧʦʣʫʯʥʦʡ. ɿʘ ʘʢʪʠʚ-
ʥʳʡ ʧʝʨʠʦʜ ʚʳʚʦʟʘ, ʵʢʩʧʦʨʪʝʨʘʤʠ ʙʳʣʠ 
ʩʦʙʣʶʜʝʥʳ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʥʘʨʝʢʘʥʠʡ ʢ 
ʧʦʩʪʘʚʣʷʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʦʪ ʢʦʤʧʝʪʝʥʪ-
ʥʳʭ ʦʨʛʘʥʦʚ ʧʦʣʫʯʘʪʝʣʝʡ ʥʝ ʧʦʩʪʫʧʘʣʦ. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 4, 2023ʛ. 
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ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʨʘʙʦʪʳ 
ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦ-
ʜʫʢʮʠʝʡ ʥʝ ʪʦʣʴʢʦ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩʦʙ-
ʩʪʚʝʥʥʦʛʦ ʨʝʛʠʦʥʘ, ʥʦ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ 
ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ. ʕʢʩʧʦʨʪʠʨʫʝʤʘʷ ʧʨʦ-
ʜʫʢʮʠʷ ʥʠʢʘʢ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʧʦ ʢʘʯʝʩʪʚʫ 
ʦʪ ʪʦʡ, ʢʦʪʦʨʘʷ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʚʥʫʪʨʝʥ-
ʥʝʤ ʨʳʥʢʝ.  
ʕʢʩʧʦʨʪʝʨʳ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʠʤʝʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʪʘʪʫʩʳ ʘʪʪʝʩʪʘ-
ʮʠʠ ʠ ʧʨʠʩʚʦʝʥʥʳʡ ʯʝʪʚʝʨʪʳʡ ʫʨʦʚʝʥʴ 
ʟʦʦʩʘʥʠʪʘʨʥʦʡ ʟʘʱʠʪʳ, ʥʦ ʫʩʣʦʚʠʷ ʚʚʦʟʘ 
ʈʝʩʧʫʙʣʠʢʠ ʄʦʥʛʦʣʠʷ ʛʣʘʩʷʪ ʪʘʢʠʤ ʦʙʨʘ-
ʟʦʤ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʙʣʘʛʦʧʦʣʫʯʠʝ ʥʝ 
ʢʦʥʢʨʝʪʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʘ ʚʩʝʡ ʘʜʤʠʥʠ-
ʩʪʨʘʪʠʚʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʊʘʢʠʝ ʦʛʨʘʥʠʯʝ-

ʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʪ ʵʢʦʥʦʤʠʯʝ-
ʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʛʨʘ-
ʥʠʯʠʚʘʶʪ ʚʦʟʤʦʞʥʳʭ ʵʢʩʧʦʨʪʝʨʦʚ ʚ ʩʦ-
ʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʦʙʣʘʩʪʠ.  
ʉʯʠʪʘʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʚʚʝʩʪʠ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʟʦʥʳ ʠʣʠ ʧʦʜ-
ʪʚʝʨʞʜʝʥʠʝ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʙʝʩ-
ʧʨʝʧʷʪʩʪʚʝʥʥʦʡ ʨʘʙʦʪʳ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 
ʨʝʛʠʦʥʦʚ. ʕʢʩʧʦʨʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠ ʧʨʠ-
ʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠ-
ʪ̫ʠʡ ʥʘʧʨ̫ʤʫʁ ʦʪʨʘʞʘʁʪʩ̫ ʥʘ ʨʘʟʚʠʪʠʠ 
ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʝʛʠʦʥʘ. 
ʉʦʟʜʘʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʙʣʘʛʦʧʦʣʫʯʥʦʡ 
ʟʦʥʳ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʢʦʥʪʨʦʣʴʥʦ-
ʥʘʜʟʦʨʥʳʭ ʦʨʛʘʥʦʚ, ʥʦ ʠ ʦʪ ʩʘʤʠʭ ʧʨʝʜ-
ʧʨʠʷʪʠʡ ʚ ʮʝʣʦʤ.  

ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʵʢʩʧʦʨʪʘ ʩʚʠʥʠʥʳ ʚ ʧʝʨʠʦʜ 2018 ï 2022 ʛ.  

ɺʓɺʆɼʓ / CONCLUSION 
ʀʟ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝ-

ʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ ʥʳʥʝʰʥʝʝ ʚʨʝʤʷ 
ʫʨʦʚʝʥʴ ʟʦʦʩʘʥʠʪʘʨʥʦʡ ʟʘʱʠʪʳ, ʫʩʪʘʥʦʚ-
ʣʝʥʥʳʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ 
ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʚʩʧʳʰʢʠ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦ-
ʣʝʚʘʥʠʡ, ʦʧʘʩʥʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪ-
ʥʳʭ, ʠ ʠʩʪʨʝʙʣʝʥʠʝ ʧʦʛʦʣʦʚʴʷ ʩʚʠʥʝʡ, ʥʦ 
ʠ ʩʦʭʨʘʥʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʥʝ 
ʪʦʣʴʢʦ ʩʫʙʲʝʢʪʘ, ʚ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʦʞʝʥʦ 
ʧʨʝʜʧʨʠʷʪʠʝ, ʥʦ ʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ.  
ʈʘʟʚʠʪʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʡ ʠ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ 

ʨʝʛʠʦʥʘ ʦʪʨʘʞʘʝʪʩʷ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 
ʚʩʝʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʨʦʮʝʩʩʘ. ʇʦʚʝʰʝ-
ʥʠʝ ʫʨʦʚʥʷ ʟʦʦʦʩʘʥʠʪʘʨʥʦʡ ʟʘʱʠʪʳ ʚ ʢʦʥ-
ʢʨʝʪʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʠ ʦʙʣʘʩʪʠ ʚ ʮʝʣʦʤ 
ʧʦʢʘʟʳʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʦʨʛʘ-
ʥʦʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʣʫʞʙʳ. ʌʦʨʤʠʨʦʚʘʥʠʝ 
ʫʩʪʦʡʯʠʚʦʛʦ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤ-
ʧʣʝʢʩʘ ʨʝʛʠʦʥʘ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʚʝ-
ʪʝʨʠʥʘʨʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʦʟʜʦʨʦʚʠʪʝʣʴ-
ʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ.  
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ABSTRACT  
The formation of the level of zoosanitary 

protection of enterprises is reflected in the 
assignment of the status of regionalization 
for especially dangerous animal diseases 
throughout the country. The Federal Service 
for Veterinary and Phytosanitary Surveil-
lance ensures the safety of the territory of the 
Russian Federation from the introduction 
and spread of animal diseases. Assigning the 
level of compartmentalization to an enter-
prise depends on compliance with the basic 
standards for the maintenance and breeding 
of pigs, as well as the processing of pig 
products. The assignment of the highest lev-
el of compartmentalization allows the com-
pany to sell products almost without re-
strictions, both within the subject of the Rus-
sian Federation and between subjects, as 
well as for export. The emergence of out-
breaks of particularly dangerous diseases not 
only in Russia, but also around the world 
causes great social and economic damage. 
The World Organization for Animal Health 
is developing principles for ensuring the 
biological safety of the territory. Carrying 
out preventive, diagnostic and therapeutic 
measures at enterprises form an increase in 
the level of zoosanitary protection and ensur-
ing the safety of the spread of the disease. 
The topic of the article is new and relevant 
today, since the level of compartmentaliza-
tion of enterprises in the region confirms the 
zoosanitary status of the territory. The export 
of meat products from the territory of the 
region depends on a number of factors, in-
cluding the assigned status of regionaliza-
tion. Increasing the export potential of the 
region depends on the interaction of authori-

ties and enterprises. The fulfillment of the 
conditions of the importing countries is the 
most important principle of export supplies. 
Many enterprises are deprived of the right to 
export only because of the formal approach 
of fulfilling the requirements that lead to the 
identification of violations during the prepa-
ration of export shipments and the certifica-
tion of the enterprise for inclusion in the 
registers of compartmentalization. 
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ʈɽʌɽʈɸʊ 
ʂʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ ʥʘ ʦʩʥʦʚʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʦʙʣʘʜʘʶʪ ʙʘʢʪʝʨʠʮʠʜʥʳʤ 
ʠ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ, ʢʦʨʨʝʣʠʨʫʶʱʠʤ ʩ ʥʦʨʤʦʡ ʚʚʦʜʘ 
(ʜʦʟʠʨʦʚʢʦʡ). ɼʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʦʚ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʨʫʰʝʥʠʝʤ ʢʣʝʪʦʯʥʦʛʦ 
ʤʝʪʘʙʦʣʠʟʤʘ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ ʠ ʠʟʤʝʥʝʥʠʝʤ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠʭ 
ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ. ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʢʠʩʣʦʪ ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʩʦʭʨʘʥʝʥʠʶ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʢʦʨʤʘ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʟʘʨʘʞʝʥʠʷ ʞʠʚʦʪʥʳʭ ʠ 

ʧʪʠʮ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʚ ʩʦʭʨʘʥʝʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ. ɺ ʜʘʥʥʦʡ 
ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʦʚʦʡ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çɺʠʪʘʩʠʣ 2 ʇʣʶʩè ʚ ʦʪʥʦ-
ʰʝʥʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʠʜʦʚ Salmonella Enteritidis, Escherichia coli, Pseudomonas aeru-
ginosa ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʚʦʜʫ ʠ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʩʳʨʴʷ ʠ ʢʦʨʤʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪ-
ʢʫʣʴʪʫʨ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʵʧʠʟʦʦʪʠʯʝʩʢʠʝ ʰʪʘʤʤʳ, ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 
ʤʘʪʝʨʠʘʣʘ ʦʪ ʧʪʠʮ ʧʪʠʮʝʬʘʙʨʠʢ ʈʌ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʠʟʫʯʘʣʘʩʴ ʚ ʥʠʟʢʦʡ ʠ 
ʚʳʩʦʢʦʡ ʥʦʨʤʘʭ ʚʚʦʜʘ, ʟʘʚʠʩʷʱʠʭ ʦʪ ʚʠʜʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʫʙʩʪʨʘʪʘ. ɺ ʢʘʯʝʩʪʚʝ ʩʫʙʩʪʨʘ-
ʪʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ: ʧʠʪʴʝʚʘʷ ʚʦʜʘ, ʢʦʤʙʠʢʦʨʤ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʡ, ʨʦʩʩʳʧʴ, ʨʳʙʥʘʷ 
ʤʫʢʘ ʠ ʩʦʝʚʳʡ ʰʨʦʪ. ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʦʩʪʳʝ (ʤʷʩʦ-ʧʝʧʪʦʥʥʳʡ ʘʛʘʨ), ʩʝ-
ʣʝʢʪʠʚʥʳʝ (ʩʪʘʬʠʣʦʢʦʢʢʦʚʳʡ ʘʛʘʨ) ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ (ʩʨʝʜʘ ʕʥʜʦ, 
ʢʩʠʣʦʟʘ-ʣʠʟʠʥ-ʜʝʟʦʢʩʠʭʦʣʘʪʥʳʡ ʘʛʘʨ ï XLD-ʘʛʘʨ) ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʘʢʪʝʨʠʮʠʜʥʦʝ ʠ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ 
ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʩ ʚʳʩʦʢʦʡ ʠ ʥʠʟʢʦʡ ʥʦʨʤʦʡ ʚʚʦʜʘ ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʙʳʣʘ ʜʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 
çɺʠʪʘʩʠʣ 2 ʇʣʶʩè ʚ ʦʪʥʦʰʝʥʠʠ ʨʷʜʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʜʘʥʥʘʷ ʢʦʨʤʦʚʘʷ 
ʜʦʙʘʚʢʘ ʩʧʦʩʦʙʥʘ ʥʘʡʪʠ ʧʨʠʤʝʥʝʥʠʝ ʚ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʠ ʢʦʨʤʦʚ ʠ ʧʠʪʴʝʚʦʡ ʚʦʜʳ. 
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ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ɺʘʞʥʝʡʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ 
ʧʪʠʮʝʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʧʨʦ-
ʜʫʢʪʠʚʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ, ʫʣʫʯʰʝ-
ʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ 
ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʤʳʭ ʧʨʦʜʫʢʪʦʚ 
ʧʠʪʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʟʥʘ-
ʯʠʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚʳ-
ʩʦʢʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʠ ʚ ʭʦʟʷʡʩʪʚʘʭ ʜʦʣʞʥʳ ʩʦʟʜʘʚʘʪʴ-
ʩʷ ʫʩʣʦʚʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʤʘʢʩʠʤʘʣʴʥʦ 
ʧʨʠʙʣʠʟʠʪʴ ʬʘʢʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢ 
ʟʘʷʚʣʝʥʥʦʤʫ ʩʪʘʥʜʘʨʪʫ. ɺ ʧʝʨʚʫʶ ʦʯʝ-
ʨʝʜʴ ʵʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʤʠʥʠʤʠʟʘʮʠʝʡ ʚʣʠʷ-
ʥʠʷ ʥʝʠʟʙʝʞʥʳʭ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭ-
ʥʦʣʦʛʠʡ ʩʪʨʝʩʩʦʚ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 
ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ. ʊʘʢʞʝ ʦʜʥʠʤ ʠʟ ʫʩʣʦʚʠʡ 
ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 
ʦʪ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʝʝ 
ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʢʦʨʤʣʝʥʠʝ [1]. 
ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʝʜʝʥʠʷ ʦʪʝ-

ʯʝʩʪʚʝʥʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʙʦʣʴʰʦʡ 
ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʥʘʥʦʩʷʪ ʠʥʬʝʢʮʠ-
ʦʥʥʳʝ ʙʦʣʝʟʥʠ, ʚʳʟʳʚʘʝʤʳʝ ʫʩʣʦʚʥʦ-
ʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʪ.ʝ. ʚʦʟ-
ʥʠʢʘʶʱʠʝ ʧʨʠ ʩʥʠʞʝʥʠʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 
ʧʦʛʦʣʦʚʴʷ. ʇʦʧʘʜʘʥʠʝ ʫʩʣʦʚʥʦ-
ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʚʥʫʪʨʴ ʦʨʛʘʥʠʟ-
ʤʘ ʞʠʚʦʪʥʳʭ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʥʘ ʬʦʥʝ 
ʧʦʪʨʝʙʣʝʥʠʷ ʦʙʩʝʤʝʥʸʥʥʳʭ ʢʦʨʤʦʚ [2]. 
ʂʦʥʪʘʤʠʥʘʮʠʷ ʢʦʨʤʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʠʩ-
ʭʦʜʠʪ ʟʘ ʩʯʸʪ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦʡ 
ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʳʨʴʷ, ʚʚʠʜʫ ʯʝʛʦ 
ʚʳʞʠʚʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨ-
ʛʘʥʠʟʤʦʚ, ʘ ʪʘʢʞʝ ʠʟ-ʟʘ ʚʦʟʤʦʞʥʦʡ ʧʦʨʯʠ 
ʧʨʦʜʫʢʪʘ, ʚʦʟʥʠʢʘʶʱʝʡ ʚʩʣʝʜʩʪʚʠʝ ʥʘʨʫ-
ʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʝʛʦ ʭʨʘʥʝʥʠʷ. ʆʪʩʶʜʘ 
ʠ ʚʳʪʝʢʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʪʘʤʠʥʠʨʦʚʘʥ-
ʥʦʛʦ ʢʦʨʤʘ ʩʪʘʪʴ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʝʢʮʠʡ 
ʞʠʚʦʪʥʳʭ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʧʦʜ ʚʦʟʜʝʡ-
ʩʪʚʠʝʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘʙʣʶʜʘʝʪʩʷ 
ʩʥʠʞʝʥʠʝ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʢʦʨʤʘ. 
ʉʪʝʧʝʥʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʢʦʥʪʘʤʠʥʠ-
ʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 
ʙʘʢʪʝʨʠʡ ʠ ʠʭ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 
[3]. 
ɺʥʝʩʝʥʠʝ ʚ ʢʦʨʤ ʘʥʪʠʙʠʦʪʠʢʦʚ ʚ ʩʫʙ-

ʢʣʠʥʠʯʝʩʢʠʭ ʜʦʟʘʭ ʩʦʟʜʘʝʪ ʩʝʨʴʸʟʥʳʝ 
ʨʠʩʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ 
ʧʨʦʪʠʚʦʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʠ ʧʦ-

ʷʚʣʝʥʠʷ ʩʫʧʝʨʙʘʢʪʝʨʠʡ. ʇʦʵʪʦʤʫ ʦʪʢʘʟ ʦʪ 
ʘʥʪʠʙʠʦʪʠʢʦʚ ʚʳʥʫʞʜʘʝʪ ʠʩʢʘʪʴ ʥʦʚʳʝ 
ʩʧʦʩʦʙʳ ʙʦʨʴʙʳ ʩ ʫʩʣʦʚʥʳʤʠ ʧʘʪʦʛʝʥʘʤʠ 
ʚ ʢʦʨʤʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʫʪʸʤ ʧʨʠʤʝʥʝʥʠʷ 
ʪʘʢʠʭ ʜʦʙʘʚʦʢ, ʢʘʢ ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ 
[4]. 
ɺʢʣʶʯʝʥʠʝ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʥʘ ʦʩ-

ʥʦʚʝ ʨʷʜʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʦʙʝʩʧʝʯʠ-
ʚʘʝʪ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ɺʦ 
ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʞʝʣʫʜʦʯʥʦ-
ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʢʠʩʣʦʪʳ ʜʠʩʩʦʮʠʠʨʫʶʪ 
ʠ ʩʥʠʞʘʶʪ ʨʅ ʩʨʝʜʳ, ʩʦʟʜʘʚʘʷ ʥʝʙʣʘʛʦ-
ʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʘʪʦʛʝʥ-
ʥʦʡ ʤʠʢʨʦʬʣʦʨʳ (ʚ ʪʦʤ ʯʠʩʣʝ Salmonella 
Enteritidis (S.Enteritidis), Pseudomonas ae-
ruginosa (P. aeruginosa), E. coli (E.coli), 
ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʨʘʟʤʥʦʞʘʪʴʩʷ ʚ ʢʠʩʣʦʡ 
ʩʨʝʜʝ), ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʩʦʭʨʘʥʷʝʪʩʷ ʮʝ-
ʣʦʩʪʥʦʩʪʴ ʩʣʠʟʠʩʪʳʭ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ 
ʪʨʘʢʪʘ [5]. 
ɹʘʢʪʝʨʠʮʠʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʨʛʘʥʠʯʝ-

ʩʢʠʭ ʢʠʩʣʦʪ ʤʦʞʝʪ ʪʘʢʞʝ ʚʦʟʥʠʢʥʫʪʴ ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʥʘʢʦʧʣʝʥʠʷ ʘʥʠʦʥʦʚ ʚʥʫʪʨʠ 
ʢʣʝʪʢʠ. ʉʥʠʞʝʥʠʝ pH ʚʥʫʪʨʠ ʢʣʝʪʢʠ ʧʨʠ-
ʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʣʝʪʢʝ 
ʧʦʜʘʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʜʝʣʝʥʠʶ. ʊʘ-
ʢʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʙ-
ʣʘʜʘʶʪ ʢʠʩʣʦʪʳ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʜʠʩ-
ʩʦʮʠʘʮʠʠ [6]. ʂʠʩʣʦʪʳ ʩ ʥʠʟʢʦʡ ʩʪʝʧʝʥʴʶ 
ʜʠʩʩʦʮʠʘʮʠʠ ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʩʧʦ-
ʩʦʙʥʦʩʪʴʶ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʩʦʣʝʡ ʩ ʢʘʣʠʝʤ 
ʠ ʥʘʪʨʠʝʤ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʤʝʤ-
ʙʨʘʥʳ ʢʣʝʪʢʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʣʠʙʦ ʢ ʝʸ 
ʨʘʟʨʫʰʝʥʠʶ, ʣʠʙʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʥʠ-
ʮʘʝʤʦʩʪʠ ʜʣʷ ʢʠʩʣʦʪ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 
ʜʠʩʩʦʮʠʘʮʠʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʫʤʤʘʨʥʘʷ 
ʘʢʪʠʚʥʦʩʪʴ ʢʠʩʣʦʪ ʩ ʚʳʩʦʢʦʡ ʠ ʥʠʟʢʦʡ 
ʩʪʝʧʝʥʴʶ ʜʠʩʩʦʮʠʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝ-
ʚʦʩʭʦʜʠʪ ʠʭ ʵʬʬʝʢʪ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. 
ʇʦʩʪʦʷʥʥʳʡ ʧʦʠʩʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʘʥʪʠʙʠʦʪʠʢʘʤ ʧʨʝʧʘʨʘʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ 
ʚʳʨʘʞʝʥʥʦʡ ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, 
ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʷʚʣʷʝʪʩʷ ʧʦ-
ʩʪʦʷʥʥʦʡ ʠ ʥʝʦʙʭʦʜʠʤʦʡ ʟʘʜʘʯʝʡ ʩʧʝʮʠʘ-
ʣʠʩʪʦʚ [7]. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʦʠʟʚʦʜʠ-
ʪʝʣʠ ʫʜʝʣʷʶʪ ʨʘʟʨʘʙʦʪʢʝ ʠ ʠʟʫʯʝʥʠʶ ʙʘʢ-
ʪʝʨʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʠ ʚʥʝʜʨʝʥʠʶ ʚ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʮʠʢʣ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ 
ʧʨʝʜʧʨʠʷʪʠʡ ʥʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʧʦʩʢʦʣʴ-
ʢʫ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʝ-
ʜʫʱʠʭ ʬʘʢʪʦʨʦʚ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 4, 2023 ʛ. 

 

 59 

ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʠʙʠʦʪʠʢʦʚ. ʀʤʝʥʥʦ ʧʦ-
ʵʪʦʤʫ ʮʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠʩʩʣʝʜʦ-
ʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʦʚʦʡ ʢʦʨʤʦʚʦʡ 
ʜʦʙʘʚʢʠ çɺʠʪʘʩʠʣ 2 ʇʣʶʩè ʦʪʝʯʝʩʪʚʝʥʥʦ-
ʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠʤʝʶʱʝʡ ʚ ʩʚʦʸʤ ʩʦʩʪʘ-
ʚʝ ʤʫʨʘʚʴʠʥʫʶ ʢʠʩʣʦʪʫ, ʧʨʦʧʠʦʥʦʚʫʶ 
ʢʠʩʣʦʪʫ, ʙʝʥʟʦʘʪ ʥʘʪʨʠʷ ʠ ʬʦʨʤʠʘʪ 
ʥʘʪʨʠʷ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ 2023 ʛʦʜʫ 

ʥʘ ʙʘʟʝ ʥʘʫʯʥʦ-ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʦʛʦ ʜʠʘ-
ʛʥʦʩʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ (ʅʂɼʎ) ʧʦ ʧʪʠʮʝ-
ʚʦʜʩʪʚʫ ʧʨʠ ʬʝʜʝʨʘʣʴʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥ-
ʥʦʤ ʙʶʜʞʝʪʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝ-
ʞʜʝʥʠʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨ-
ʩʠʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè (ʌɻɹʆʋ 
ɺʆ ʉʇʙɻʋɺʄ). 
ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʟʫ-

ʯʝʥʠʝ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʥʳʭ 
ʜʦʟ ʧʨʝʧʘʨʘʪʘ çɺʠʪʘʩʠʣ 2 ʇʣʶʩè ʚ ʦʪʥʦ-
ʰʝʥʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʠʜʦʚ 
S.Enteritidis, E. coli, P. aeruginosa ʧʨʠ ʜʦ-
ʙʘʚʣʝʥʠʠ ʚ ʚʦʜʫ ʠ ʨʘʟʥʳʝ ʚʠʜʳ ʩʳʨʴʷ ʠ 
ʢʦʨʤʦʚ. 
ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʩʘʣʴʤʦʥʝʣʣʳ 

ʵʥʪʝʨʠʪʠʜʠʩ S.Enteritidis, ʢʠʰʝʯʥʦʡ ʧʘ-
ʣʦʯʢʠ E. coli ʠ ʩʠʥʝʛʥʦʡʥʦʡ ʧʘʣʦʯʢʠ P. 
aeruginosa ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʵʧʠʟʦʦʪʠ-
ʯʝʩʢʠʝ ʰʪʘʤʤʳ, ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʧʘʪʦʣʦʛʠ-
ʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʧʪʠʮ ʧʪʠʮʝʬʘʙʨʠʢ 
ʈʌ. ɺʩʝ ʢʫʣʴʪʫʨʳ ʦʙʣʘʜʘʣʠ ʤʦʨʬʦʣʦʛʠ-
ʯʝʩʢʠʤʠ, ʢʫʣʴʪʫʨʘʣʴʥʳʤʠ, ʙʠʦʭʠʤʠʯʝ-
ʩʢʠʤʠ, ʩʝʨʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʭʘ-
ʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʠʜʘ. 
ɺʩʷ ʨʘʙʦʪʘ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʘʥʠʪʘʨ-
ʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʘʚʠʣʘʤʠ ʉʇ 
1.3.2322-08 çɹʝʟʦʧʘʩʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʤʠʢ-
ʨʦʦʨʛʘʥʠʟʤʘʤʠ III-IV ʛʨʫʧʧ ʧʘʪʦʛʝʥʥʦʩʪʠ 
(ʦʧʘʩʥʦʩʪʠ) ʠ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʧʘʨʘʟʠʪʘʨ-
ʥʳʭ ʙʦʣʝʟʥʝʡè (ʫʪʚʝʨʞʜʝʥʳ ʧʦʩʪʘʥʦʚʣʝ-
ʥʠʝʤ ɻʣʘʚʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʘʥʠʪʘʨ-
ʥʦʛʦ ʚʨʘʯʘ ʈʌ ʦʪ 28 ʷʥʚʘʨʷ 2008 ʛ. ˉ 4). 
ɺʩʝ ʨʘʙʦʪʳ ʩ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʧʨʦ-

ʚʦʜʠʣʠ ʚ ʩʪʝʨʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʠʩʧʦʣʴʟʫʷ 
ʙʦʢʩ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ɹʄɹ-II-çʃʘʤʠʥʘʨ-ʉè-1, 2 (221.120) ʢʣʘʩʩ 
II (ʪʠʧ ɸ2) (LamSystems, ʛ. ʄʠʘʩʩ, ʏʝʣʷ-
ʙʠʥʩʢʘʷ ʦʙʣʘʩʪʴ). 

ɼʣʷ ʠʥʢʫʙʠʨʦʚʘʥʠʷ ʧʦʩʝʚʦʚ ʠʩʧʦʣʴʟʦ-
ʚʘʣʠ ʪʝʨʤʦʩʪʘʪ ʚʦʟʜʫʰʥʳʡ ʣʘʙʦʨʘʪʦʨʥʳʡ 
ʍʊ-3/40 (ʧʨʦʠʟʚʦʜʩʪʚʦ ɿɸʆ çʇʷʪʴ ʦʢʝʘ-
ʥʦʚè, ʄʠʥʩʢ). 
ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʦʩʪʳʝ 

(ʤʷʩʦ-ʧʝʧʪʦʥʥʳʡ ʘʛʘʨ), ʩʝʣʝʢʪʠʚʥʳʝ 
(ʩʪʘʬʠʣʦʢʦʢʢʦʚʳʡ ʘʛʘʨ) ʠ ʜʠʬʬʝʨʝʥʮʠ-
ʘʣʴʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ (ʩʨʝʜʘ ʕʥʜʦ, ʢʩʠ-
ʣʦʟʘ-ʣʠʟʠʥ-ʜʝʟʦʢʩʠʭʦʣʘʪʥʳʡ ʘʛʘʨ ï XLD-
ʘʛʘʨ) ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʅʀʎʌ (ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ 
ʬʘʨʤʘʢʦʪʝʨʘʧʠʠ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ), 
ʌɹʋʅ ɻʅʎ ʇʄɹ (ʛ. ʆʙʦʣʝʥʩʢ, ʄʦʩʢʦʚ-
ʩʢʘʷ ʦʙʣʘʩʪʴ). 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʅ ʩʨʝʜ ʠʩʧʦʣʴʟʦʚʘ-

ʣʠ ʨʅ-ʤʝʪʨ-ʤʠʣʣʠʚʦʣʴʪʤʝʪʨ ʨʅ-410 
(ʆʆʆ çʅʇʆ ɸʢʚʠʜʦʥè, ʛ. ʇʦʜʦʣʴʩʢ, 
ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ). ɼʣʷ ʚʟʚʝʰʠʚʘʥʠʷ 
ʥʘʚʝʩʦʢ ʢʦʨʤʦʚ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʠʩ-
ʧʦʣʴʟʦʚʘʣʠ ʚʝʩʳ ʣʘʙʦʨʘʪʦʨʥʳʝ (ViBRA 
Aj-3200CE). 
ʇʨʝʧʘʨʘʪ ʠʩʧʳʪʳʚʘʣʠ ʧʨʠ ʥʠʟʢʦʡ ʠ 

ʚʳʩʦʢʦʡ ʥʦʨʤʘʭ ʚʚʦʜʘ, ʢʦʥʢʨʝʪʥʘʷ ʜʦʟʘ 
ʟʘʚʠʩʝʣʘ ʦʪ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʠʜʘ ʩʫʙʩʪʨʘʪʘ. 
ɺʥʘʯʘʣʝ ʠʟʫʯʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ɺʠʪʘ-

ʩʠʣ 2 ʇʣʶʩ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʧʠʪʴʝʚʫʶ 
ʚʦʜʫ ʚ ʥʠʟʢʦʡ ʠ ʚʳʩʦʢʦʡ ʥʦʨʤʘʭ ʚʚʦʜʘ. 
ɺʦʜʫ ʨʘʟʣʠʚʘʣʠ ʚ ʩʪʝʨʠʣʴʥʳʝ ʩʪʝʢʣʷʥ-

ʥʳʝ ʬʣʘʢʦʥʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 10 ʰʪʫʢ ʧʦ 
100 ʤʣ ʚ ʢʘʞʜʳʡ. ɺ ʪʨʠ ʬʣʘʢʦʥʘ ʜʦʙʘʚʣʷ-
ʣʠ ʢʫʣʴʪʫʨʫ S.Enteritidis, ʚ ʜʨʫʛʠʝ ʪʨʠ 
ʬʣʘʢʦʥʘ ï E. coli, ʠ ʝʱʸ ʚ ʪʨʠ ʬʣʘʢʦʥʘ ï 
P. aeruginosa. ɼʘʣʝʝ ʚ ʦʜʠʥ ʬʣʘʢʦʥ ʩ 
ʢʫʣʴʪʫʨʦʡ S.Enteritidis, ʦʜʠʥ ʩ E. coli, ʠ 
ʦʜʠʥ ʩ P. aeruginosa ʜʦʙʘʚʣʷʣʠ ʥʠʟʢʫʶ 
ʥʦʨʤʫ ʚʚʦʜʘ ï 0,03 ʤʣ ʧʨʝʧʘʨʘʪʘ (ʜʦʟʘ 0,3 
ʣ/ʪʦʥʥʫ ʚʦʜʳ). ɺ ʜʨʫʛʠʝ ʪʨʠ ʬʣʘʢʦʥʘ ʩ 
ʢʫʣʴʪʫʨʘʤʠ S.Enteritidis, E. coli, P. aeru-
ginosa ʜʦʙʘʚʣʷʣʠ ʚʳʩʦʢʫʶ ʥʦʨʤʫ ʚʚʦʜʘ 
ʧʨʝʧʘʨʘʪʘ ï 0,1 ʤʣ (ʜʦʟʘ 1,0 ʣ/ʪʦʥʥʫ ʚʦ-
ʜʳ). ʀ ʚ ʪʨʠ ʬʣʘʢʦʥʘ ʩ ʢʫʣʴʪʫʨʘʤʠ 
S.Enteritidis, E. coli, P. aeruginosa ʧʨʝʧʘ-
ʨʘʪ ʥʝ ʜʦʙʘʚʣʷʣʠ, ʘ ʦʩʪʘʚʣʷʣʠ ʚ ʢʘʯʝʩʪʚʝ 
ʢʦʥʪʨʦʣʷ ʨʦʩʪʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʰʪʘʤʤʦʚ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʆʜʠʥ ʬʣʘʢʦʥ 
(ʜʝʩʷʪʳʡ) ʙʳʣ ʢʦʥʪʨʦʣʝʤ ʚʦʜʳ, ʚ ʢʦʪʦ-
ʨʳʡ ʥʝ ʜʦʙʘʚʣʷʣʠ ʥʠ ʢʫʣʴʪʫʨʫ, ʥʠ ʧʨʝʧʘ-
ʨʘʪ. 
ʂʘʞʜʫʶ ʢʫʣʴʪʫʨʫ ʜʦʙʘʚʣʷʣʠ ʚ ʚʠʜʝ 

ʤʠʢʨʦʙʥʦʡ ʚʟʚʝʩʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦ 
ʧʣʦʪʥʦʩʪʠ ʩʪʘʥʜʘʨʪʫ 0,5 ʧʦ ʄʘʢʌʘʨʣʘʥʜʫ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 4, 2023ʛ. 

 

60  

ʚ ʜʦʟʝ 0,25 ʤʣ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 
25 ʤʣʥ ʂʆɽ. ʊ.ʢ. ʚ ʧʝʨʚʦʤ ʦʧʳʪʝ ʧʨʠ ʜʦ-
ʙʘʚʣʝʥʠʠ 0,1 ʤʣ ʚʟʚʝʩʠ ʥʝ ʙʳʣ ʚʳʷʚʣʝʥ 
ʨʦʩʪ ʜʘʞʝ ʚ ʢʦʥʪʨʦʣʝ ʢʫʣʴʪʫʨ, ʜʦʟʫ ʤʠʢ-
ʨʦʦʨʛʘʥʠʟʤʦʚ ʫʚʝʣʠʯʠʣʠ. 
ʇʦʩʝʚ ʢʫʣʴʪʫʨʳ ʠ ʥʘʥʝʩʝʥʠʝ ʧʨʝʧʘʨʘ-

ʪʘ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʜʦʟʘʪʦʨʦʚ ʩʦ 
ʩʪʝʨʠʣʴʥʳʤʠ ʦʜʥʦʨʘʟʦʚʳʤʠ ʩʤʝʥʥʳʤʠ 
ʥʘʢʦʥʝʯʥʠʢʘʤʠ ʠ ʩʪʝʨʠʣʴʥʳʭ ʩʪʝʢʣʷʥʥʳʭ 
ʤʠʢʨʦʧʠʧʝʪʦʢ. ɺʩʝ ʬʣʘʢʦʥʳ ʚʳʜʝʨʞʠʚʘ-
ʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (~20ʦʉ) ʚ 
ʪʝʯʝʥʠʝ 24 ʯ. ʏʝʨʝʟ ʩʫʪʢʠ ʵʢʩʧʦʟʠʮʠʠ ʠʟ 
ʢʘʞʜʦʛʦ ʬʣʘʢʦʥʘ ʜʝʣʘʣʠ ʚʳʩʝʚʳ ʥʘ ʧʣʦʪ-
ʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʜʣʷ ʫʯʸʪʘ ʨʦʩʪʘ 
ʢʦʣʦʥʠʡ ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ï ʩʨʝ-
ʜʳ ʕʥʜʦ ʠ XLD-ʘʛʘʨ, ʘ P. aeruginosa ʝʱʸ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘ ʤʷʩʦʧʝʧʪʦʥʥʳʡ ʘʛʘʨ 
ʄʇɸ. ʇʦʩʝʚʳ ʧʨʦʚʦʜʠʣʠ ʩʪʝʨʠʣʴʥʳʤʠ 
ʦʜʥʦʨʘʟʦʚʳʤʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʝʪ-
ʣʷʤʠ. 
ɼʘʣʝʝ ʠʟʫʯʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ɺʠʪʘʩʠʣ 

2 ʇʣʶʩ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʢʦʤʙʠʢʦʨʤ, 
ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʡ (ʜʣʷ ʙʨʦʡʣʝʨʦʚ) ʠ ʨʦʩ-
ʩʳʧʴ (ʜʣʷ ʥʝʩʫʰʝʢ) ʚ ʥʠʟʢʦʡ ʠ ʚʳʩʦʢʦʡ 
ʥʦʨʤʘʭ ʚʚʦʜʘ. 
ʂʦʤʙʠʢʦʨʤ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʡ ʠ ʨʦʩ-

ʩʳʧʴ ʥʘʩʳʧʘʣʠ ʚ ʩʪʝʨʠʣʴʥʳʝ ʩʪʝʢʣʷʥʥʳʝ 
ʬʣʘʢʦʥʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 12 ʰʪʫʢ ʜʣʷ ʢʘʞ-
ʜʦʛʦ ʚʠʜʘ ʢʦʨʤʘ ʧʦ 100 ʛ ʚ ʢʘʞʜʳʡ. ɺ ʪʨʠ 
ʬʣʘʢʦʥʘ ʩ ʛʨʘʥʫʣʦʡ ʠ ʪʨʠ ʩʦ ʨʦʩʩʳʧʴʶ 
ʜʦʙʘʚʣʷʣʠ ʢʫʣʴʪʫʨʫ S.Enteritidis, ʚ ʜʨʫʛʠʝ 
ʪʨʠ ʧʣʶʩ ʪʨʠ ʬʣʘʢʦʥʘ ï E. coli, ʠ ʝʱʸ ʚ 
ʪʨʠ ʧʣʶʩ ʪʨʠ ʬʣʘʢʦʥʘ ï P. aeruginosa. 
ɼʘʣʝʝ ʚ ʦʜʠʥ ʬʣʘʢʦʥ ʛʨʘʥʫʣʳ ʠ ʦʜʠʥ ʨʦʩ-
ʩʳʧʠ ʩ ʢʫʣʴʪʫʨʦʡ S.Enteritidis, ʦʜʠʥ ʧʣʶʩ 
ʦʜʠʥ ʩ E. coli, ʠ ʦʜʠʥ ʧʣʶʩ ʦʜʠʥ ʩ P. aeru-
ginosa ʜʦʙʘʚʣʷʣʠ ʥʠʟʢʫʶ ʥʦʨʤʫ ʚʚʦʜʘ ï 
0,1 ʤʣ ʧʨʝʧʘʨʘʪʘ (ʜʦʟʘ 1 ʣ/ʪʦʥʥʫ ʢʦʨʤʘ). 
ɺ ʜʨʫʛʠʝ ʪʨʠ ʧʣʶʩ ʪʨʠ ʬʣʘʢʦʥʘ ʩ ʢʫʣʴʪʫ-
ʨʘʤʠ S.Enteritidis, E. coli, P.aeruginosa 
ʜʦʙʘʚʣʷʣʠ ʚʳʩʦʢʫʶ ʜʦʟʫ ʧʨʝʧʘʨʘʪʘ ï 0,5 
ʤʣ (ʜʦʟʘ 5,0 ʣ/ʪʦʥʥʫ ʢʦʨʤʘ). ʀ ʚ ʪʨʠ ʧʣʶʩ 
ʪʨʠ ʬʣʘʢʦʥʘ ʩ ʢʫʣʴʪʫʨʘʤʠ S. Enteritidis, E. 
coli, P. aeruginosa ʧʨʝʧʘʨʘʪ ʥʝ ʜʦʙʘʚʣʷʣʠ, 
ʘ ʦʩʪʘʚʣʷʣʠ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʨʦʩʪʘ 
ʠʩʧʦʣʴʟʫʝʤʳʭ ʰʪʘʤʤʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʦʚ. 
ɼʚʘ ʬʣʘʢʦʥʘ ʩ ʛʨʘʥʫʣʦʡ ʠ ʜʚʘ ʬʣʘʢʦʥʘ 

ʩ ʨʦʩʩʳʧʴʶ ʙʳʣʠ ʢʦʥʪʨʦʣʴʥʳʝ ï ʢʦʥ-
ʪʨʦʣʴ ʦʙʝʠʭ ʜʦʟ ʧʨʝʧʘʨʘʪʘ (ʜʦʙʘʚʣʷʣʠ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʜʦʟʫ ʧʨʝʧʘʨʘʪʘ ʙʝʟ 

ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ) ʠ ʧʦ ʦʜʥʦʤʫ 
ʬʣʘʢʦʥʫ ʙʳʣʠ ʢʦʥʪʨʦʣʠ ʛʨʘʥʫʣʳ ʠ ʨʦʩʩʳ-
ʧʠ, ʚ ʢʦʪʦʨʳʝ ʥʝ ʜʦʙʘʚʣʷʣʠ ʥʠ ʧʨʝʧʘʨʘʪ, 
ʥʠ ʢʫʣʴʪʫʨʫ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ. 
ʂʘʞʜʫʶ ʢʫʣʴʪʫʨʫ ʜʦʙʘʚʣʷʣʠ ʚ ʚʠʜʝ 

ʤʠʢʨʦʙʥʦʡ ʚʟʚʝʩʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦ 
ʧʣʦʪʥʦʩʪʠ ʩʪʘʥʜʘʨʪʫ 0,5 ʧʦ ʄʘʢʌʘʨʣʘʥʜʫ 
ʚ ʜʦʟʝ 0,1 ʤʣ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 10 
ʤʣʥ ʂʆɽ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʸʤʘ ʚʟʚʝʩʠ 
ʩ ʮʝʣʴʶ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ 
ʚʩʝʡ ʥʘʚʝʩʢʝ ʢʦʨʤʘ ʢʫʣʴʪʫʨʫ ʨʘʟʚʦʜʠʣʠ ʚ 
1 ʤʣ ʩʪʝʨʠʣʴʥʦʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩ-
ʪʚʦʨʘ. 
ʀʥʬʠʮʠʨʦʚʘʥʠʝ ʢʦʨʤʘ ʢʫʣʴʪʫʨʘʤʠ 

ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʜʦʟʘʪʦʨʦʚ ʩʦ ʩʪʝ-
ʨʠʣʴʥʳʤʠ ʦʜʥʦʨʘʟʦʚʳʤʠ ʩʤʝʥʥʳʤʠ ʥʘʢʦ-
ʥʝʯʥʠʢʘʤʠ. ʅʘʥʝʩʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʧʨʦʚʦ-
ʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʧʳʣʠʪʝʣʷ. 
ʂʦʨʤʘ ʩ ʧʨʝʧʘʨʘʪʦʤ ʠ ʢʫʣʴʪʫʨʘʤʠ ʪʱʘ-
ʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʣʠ. ɺʩʝ ʬʣʘʢʦʥʳ ʚʳ-
ʜʝʨʞʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 
(~20ʦʉ) ʚ ʪʝʯʝʥʠʝ 24 ʯ. ʏʝʨʝʟ ʩʫʪʢʠ ʠʟ 
ʢʘʞʜʦʛʦ ʬʣʘʢʦʥʘ ʜʝʣʘʣʠ ʚʳʩʝʚʳ ʥʘ ʧʣʦʪ-
ʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʜʣʷ ʫʯʸʪʘ ʨʦʩʪʘ 
ʢʦʣʦʥʠʡ ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ï ʩʨʝ-
ʜʳ ʕʥʜʦ ʠ XLD-ʘʛʘʨ, ʘ P. aeruginosa ʝʱʸ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘ ʤʷʩʦʧʝʧʪʦʥʥʳʡ ʘʛʘʨ 
ʄʇɸ. ʇʦʩʝʚ ʧʨʦʙ ʩ ʩʘʣʴʤʦʥʝʣʣʦʡ ʠ ʢʠ-
ʰʝʯʥʦʡ ʧʘʣʦʯʢʦʡ ʥʘ ʄʇɸ ʥʝ ʧʨʦʚʦʜʠʣʠ, 
ʪ.ʢ. ʧʨʠ ʧʦʩʝʚʝ ʢʦʥʪʨʦʣʴʥʳʭ 
(ʥʝʟʘʨʘʞʸʥʥʳʭ) ʧʨʦʙ ʢʦʨʤʘ ʚʳʷʚʣʝʥʦ 
ʥʘʣʠʯʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʦʜʘ Bacillus, 
ʨʦʩʪ ʢʦʪʦʨʳʭ ʫʛʥʝʪʘʝʪʩʷ ʥʘ ʩʨʝʜʘʭ ʜʣʷ 
ʵʥʪʝʨʦʙʘʢʪʝʨʠʡ. ʂʦʥʪʨʦʣʴʥʳʝ ʧʨʦʙʳ 
(ʥʝʠʥʬʠʮʠʨʦʚʘʥʥʳʝ) ʩʝʷʣʠ ʜʦʧʦʣʥʠʪʝʣʴ-
ʥʦ ʥʘ ʩʪʘʬʠʣʦʢʦʢʢʦʚʳʡ ʘʛʘʨ ʠ ʤʷʩʦʧʝʧ-
ʪʦʥʥʳʡ ʘʛʘʨ. ɼʣʷ ʧʦʩʝʚʘ ʚ ʢʘʞʜʳʡ ʬʣʘ-
ʢʦʥ ʜʦʙʘʚʣʷʣʠ ʧʦ 200 ʤʣ ʩʪʝʨʠʣʴʥʦʛʦ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ, ʪʱʘʪʝʣʴʥʦ 
ʧʝʨʝʤʝʰʠʚʘʣʠ ʠ ʦʩʪʘʚʣʷʣʠ ʥʘ ʥʝʩʢʦʣʴʢʦ 
ʯʘʩʦʚ. ɼʘʣʝʝ ʩʪʝʨʠʣʴʥʳʤʠ ʦʜʥʦʨʘʟʦʚʳʤʠ 
ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʝʪʣʷʤʠ ʜʝʣʘʣʠ 
ʚʳʩʝʚʳ ʠʟ ʥʘʜʦʩʘʜʦʯʥʦʡ ʞʠʜʢʦʩʪʠ ʥʘ 
ʧʣʦʪʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ. ʏʘʰʢʠ ʩ 
ʧʦʩʝʚʘʤʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ 
t 37,0+0,5ʦʉ ʚ ʪʝʯʝʥʠʝ 24 ʯ ʠ ʫʯʠʪʳʚʘʣʠ 
ʨʝʟʫʣʴʪʘʪʳ ʨʦʩʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 
ɿʘʪʝʤ ʠʟʫʯʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ɺʠʪʘʩʠʣ 

2 ʇʣʶʩ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʨʳʙʥʫʶ ʤʫʢʫ ʠ 
ʩʦʝʚʳʡ ʰʨʦʪ ʚ ʥʠʟʢʦʡ ʠ ʚʳʩʦʢʦʡ ʥʦʨʤʘʭ 
ʚʚʦʜʘ. 
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ʈʳʙʥʫʶ ʤʫʢʫ ʠ ʩʦʝʚʳʡ ʰʨʦʪ ʥʘʩʳʧʘ-
ʣʠ ʚ ʩʪʝʨʠʣʴʥʳʝ ʩʪʝʢʣʷʥʥʳʝ ʬʣʘʢʦʥʳ ʚ 
ʢʦʣʠʯʝʩʪʚʝ 12 ʰʪʫʢ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ 
ʢʦʨʤʘ ʧʦ 100 ʛ. ɺ ʪʨʠ ʬʣʘʢʦʥʘ ʩ ʤʫʢʦʡ ʠ 
ʪʨʠ ʩʦ ʰʨʦʪʦʤ ʜʦʙʘʚʣʷʣʠ ʢʫʣʴʪʫʨʫ S. En-
teritidis, ʚ ʜʨʫʛʠʝ ʪʨʠ ʧʣʶʩ ʪʨʠ ʬʣʘʢʦʥʘ ï 
E. coli, ʠ ʝʱʸ ʚ ʪʨʠ ʧʣʶʩ ʪʨʠ ʬʣʘʢʦʥʘ ï P. 
aeruginosa. ɼʘʣʝʝ ʚ ʦʜʠʥ ʬʣʘʢʦʥ ʤʫʢʠ ʠ 
ʦʜʠʥ ʰʨʦʪʘ ʩ ʢʫʣʴʪʫʨʦʡ S.Enteritidis, ʦʜʠʥ 
ʧʣʶʩ ʦʜʠʥ ʩ E coli, ʠ ʦʜʠʥ ʧʣʶʩ ʦʜʠʥ ʩ P. 
aeruginosa ʜʦʙʘʚʣʷʣʠ ʥʠʟʢʫʶ ʥʦʨʤʫ ʚʚʦ-
ʜʘ ï 0,3 ʤʣ ʧʨʝʧʘʨʘʪʘ (ʜʦʟʘ 3 ʣ/ʪʦʥʥʫ ʨʳʙ-
ʥʦʡ ʤʫʢʠ ʠʣʠ ʩʦʝʚʦʛʦ). ɺ ʜʨʫʛʠʝ ʪʨʠ 
ʧʣʶʩ ʪʨʠ ʬʣʘʢʦʥʘ ʩ ʢʫʣʴʪʫʨʘʤʠ 
S.Enteritidis, E. coli, P. aeruginosa ʜʦʙʘʚʣʷ-
ʣʠ ʚʳʩʦʢʫʶ ʜʦʟʫ ʧʨʝʧʘʨʘʪʘ ï 0,8 ʤʣ (ʜʦʟʘ 
8,0 ʣ/ʪʦʥʥʫ ʚʦʜʳ). ʀ ʚ ʪʨʠ ʧʣʶʩ ʪʨʠ ʬʣʘ-
ʢʦʥʘ ʩ ʢʫʣʴʪʫʨʘʤʠ S.Enteritidis, E. coli, P. 
aeruginosa ʧʨʝʧʘʨʘʪ ʥʝ ʜʦʙʘʚʣʷʣʠ, ʘ 
ʦʩʪʘʚʣʷʣʠ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʨʦʩʪʘ ʠʩ-
ʧʦʣʴʟʫʝʤʳʭ ʰʪʘʤʤʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 
ɼʚʘ ʬʣʘʢʦʥʘ ʩ ʨʳʙʥʦʡ ʤʫʢʦʡ ʠ ʜʚʘ 

ʬʣʘʢʦʥʘ ʩ ʩʦʝʚʳʤ ʰʨʦʪʦʤ ʙʳʣʠ ʢʦʥ-
ʪʨʦʣʴʥʳʝ ï ʢʦʥʪʨʦʣʴ ʦʙʝʠʭ ʜʦʟ ʧʨʝʧʘʨʘʪʘ 
(ʜʦʙʘʚʣʷʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʜʦʟʫ ʧʨʝʧʘ-
ʨʘʪʘ ʙʝʟ ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ) ʠ ʧʦ 
ʦʜʥʦʤʫ ʬʣʘʢʦʥʫ ʙʳʣʠ ʢʦʥʪʨʦʣʠ ʤʫʢʠ ʠ 
ʰʨʦʪʘ, ʚ ʢʦʪʦʨʳʝ ʥʝ ʜʦʙʘʚʣʷʣʠ ʥʠ ʧʨʝʧʘ-
ʨʘʪ, ʥʠ ʢʫʣʴʪʫʨʫ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ. 
ʂʘʞʜʫʶ ʢʫʣʴʪʫʨʫ ʜʦʙʘʚʣʷʣʠ ʚ ʚʠʜʝ 

ʤʠʢʨʦʙʥʦʡ ʚʟʚʝʩʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦ 
ʧʣʦʪʥʦʩʪʠ ʩʪʘʥʜʘʨʪʫ 0,5 ʧʦ ʄʘʢʌʘʨʣʘʥʜʫ 
ʚ ʜʦʟʝ 0,1 ʤʣ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 10 
ʤʣʥ ʂʆɽ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʸʤʘ ʚʟʚʝʩʠ 
ʩ ʮʝʣʴʶ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ 
ʚʩʝʡ ʥʘʚʝʩʢʝ ʢʦʨʤʘ ʢʫʣʴʪʫʨʫ ʨʘʟʚʦʜʠʣʠ ʚ 
1 ʤʣ ʩʪʝʨʠʣʴʥʦʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩ-
ʪʚʦʨʘ. 
ʀʥʬʠʮʠʨʦʚʘʥʠʝ ʢʦʨʤʦʚ ʢʫʣʴʪʫʨʘʤʠ 

ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʜʦʟʘʪʦʨʦʚ ʩʦ ʩʪʝ-
ʨʠʣʴʥʳʤʠ ʦʜʥʦʨʘʟʦʚʳʤʠ ʩʤʝʥʥʳʤʠ ʥʘʢʦ-
ʥʝʯʥʠʢʘʤʠ. ʅʘʥʝʩʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʧʨʦʚʦ-
ʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʨʘʩʧʳʣʠʪʝʣʷ. ʄʫʢʫ ʠ 
ʰʨʦʪ ʩ ʧʨʝʧʘʨʘʪʦʤ ʠ ʢʫʣʴʪʫʨʘʤʠ ʪʱʘ-
ʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʣʠ. ɺʩʝ ʬʣʘʢʦʥʳ ʚʳ-
ʜʝʨʞʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 
(~20ʦʉ) ʚ ʪʝʯʝʥʠʝ 24 ʯ. ʏʝʨʝʟ ʩʫʪʢʠ ʠʟ 
ʢʘʞʜʦʛʦ ʬʣʘʢʦʥʘ ʜʝʣʘʣʠ ʚʳʩʝʚʳ ʥʘ ʧʣʦʪ-
ʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʜʣʷ ʫʯʸʪʘ ʨʦʩʪʘ 
ʢʦʣʦʥʠʡ ʢʫʣʴʪʫʨ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ï ʩʨʝ-
ʜʳ ʕʥʜʦ ʠ XLD-ʘʛʘʨ, ʘ P. aeruginosa ʝʱʸ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘ ʤʷʩʦʧʝʧʪʦʥʥʳʡ ʘʛʘʨ 
ʄʇɸ. ɼʣʷ ʧʦʩʝʚʘ ʚ ʢʘʞʜʳʡ ʬʣʘʢʦʥ ʜʦ-
ʙʘʚʣʷʣʠ ʧʦ 200 ʤʣ ʩʪʝʨʠʣʴʥʦʛʦ ʬʠʟʠʦʣʦ-
ʛʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ, ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝ-
ʰʠʚʘʣʠ ʠ ʦʩʪʘʚʣʷʣʠ ʥʘ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ. 
ɼʘʣʝʝ ʩʪʝʨʠʣʴʥʳʤʠ ʦʜʥʦʨʘʟʦʚʳʤʠ ʙʘʢʪʝ-
ʨʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʝʪʣʷʤʠ ʜʝʣʘʣʠ ʚʳʩʝʚʳ 
ʠʟ ʥʘʜʦʩʘʜʦʯʥʦʡ ʞʠʜʢʦʩʪʠ ʥʘ ʧʣʦʪʥʳʝ 
ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ. ʏʘʰʢʠ ʩ ʧʦʩʝʚʘʤʠ 
ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ t 
37,0+0,5ʦʉ ʚ ʪʝʯʝʥʠʝ 24 ʯ ʠ ʫʯʠʪʳʚʘʣʠ 
ʨʝʟʫʣʴʪʘʪʳ ʨʦʩʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʠʪʴ-

ʝʚʦʡ ʚʦʜʦʡ, ʧʦ ʠʩʪʝʯʝʥʠʠ 24 ʯʘʩʦʚ ʧʦʩʣʝ 
ʠʥʢʫʙʠʨʦʚʘʥʠʷ ʯʘʰʝʢ ʩ ʧʦʩʝʚʘʤʠ ʚ ʪʝʨ-
ʤʦʩʪʘʪʝ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʩʦʢʘʷ 
ʥʦʨʤʘ ʚʚʦʜʘ ʧʨʝʧʘʨʘʪʘ ʚ ʚʦʜʫ ʧʦʣʥʦʩʪʴʶ 
ʧʦʜʘʚʣʷʝʪ ʨʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 
S.Enteritidis, E. coli, P. aeruginosa, ʪ.ʝ. ʦʢʘ-
ʟʳʚʘʝʪ ʙʘʢʪʝʨʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ. ʅʠʟʢʘʷ 
ʜʦʟʘ ʧʦʜʘʚʣʷʝʪ ʨʦʩʪ ʢʫʣʴʪʫʨ S.Enteritidis 
ʠ P. aeruginosa ï ʪʘʢʞʝ ʙʘʢʪʝʨʠʮʠʜʥʦʝ 
ʜʝʡʩʪʚʠʝ, ʠ ʟʘʤʝʪʥʦ ʩʥʠʞʘʝʪ ʨʦʩʪ ʢʦʣʦ-
ʥʠʡ ʢʫʣʴʪʫʨʳ E. coli (ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥ-
ʪʨʦʣʝʤ), ʦʪʤʝʯʝʥ ʨʦʩʪ ʣʠʰʴ ʥʝʩʢʦʣʴʢʠʭ 
ʢʦʣʦʥʠʡ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʥʘ ʩʨʝʜʝ ʕʥ-
ʜʦ ï ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ 
(ʈʠʩʫʥʦʢ 1). ɺ ʢʦʥʪʨʦʣʝ ʢʫʣʴʪʫʨ ʙʳʣ ʨʦʩʪ 
ʢʦʣʦʥʠʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ 
ʜʣʷ ʢʘʞʜʦʛʦ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʚʠʜʘ. ɺ ʢʦʥ-
ʪʨʦʣʝ ʚʦʜʳ ʨʦʩʪʘ ʥʠ ʥʘ ʦʜʥʦʡ ʧʠʪʘʪʝʣʴ-
ʥʦʡ ʩʨʝʜʝ ʥʝ ʙʳʣʦ, ʦʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ 
ʚʦʜʘ ʩʪʝʨʠʣʴʥʘ. 
ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦ-

ʜʠʤʦʛʦ ʩ ʢʦʤʙʠʢʦʨʤʦʤ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʤ 
(ʜʣʷ ʙʨʦʡʣʝʨʦʚ) ʠ ʨʦʩʩʳʧʴʶ (ʜʣʷ ʥʝʩʫ-
ʰʝʢ), ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ: ʚʳ-
ʩʦʢʘʷ ʥʦʨʤʘ ʚʚʦʜʘ ʧʨʝʧʘʨʘʪʘ ʚ ʢʦʨʤʝ ʛʨʘ-
ʥʫʣʘ ʧʦʣʥʦʩʪʴʶ ʧʦʜʘʚʣʷʝʪ ʨʦʩʪ ʤʠʢʨʦʦʨ-
ʛʘʥʠʟʤʦʚ S.Enteritidis, E. coli, P. aerugino-
sa ï ʙʘʢʪʝʨʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ. ʅʠʟʢʘʷ ʜʦʟʘ 
ʧʦʜʘʚʣʷʝʪ ʨʦʩʪ ʢʫʣʴʪʫʨ S.Enteritidis ʠ P. 
aeruginosa ï ʪʘʢʞʝ ʙʘʢʪʝʨʠʮʠʜʥʦʝ ʜʝʡ-
ʩʪʚʠʝ, ʠ ʟʘʤʝʪʥʦ ʩʥʠʞʘʝʪ ʨʦʩʪ ʢʦʣʦʥʠʡ 
ʢʫʣʴʪʫʨʳ E. coli (ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦ-
ʣʝʤ), ʦʪʤʝʯʝʥ ʨʦʩʪ ʝʜʠʥʠʯʥʳʭ ʢʦʣʦʥʠʡ 
ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʥʘ ʩʨʝʜʘʭ ʕʥʜʦ ʠ XLD
-ʘʛʘʨʝ ï ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ. ɺ 
ʢʦʥʪʨʦʣʝ ʢʫʣʴʪʫʨ ʙʳʣ ʨʦʩʪ ʢʦʣʦʥʠʡ ʤʠʢ-
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ʨʦʦʨʛʘʥʠʟʤʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʢʘʞʜʦʛʦ 
ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʚʠʜʘ (ʈʠʩʫʥʦʢ 2). 
ɺʳʩʦʢʘʷ ʥʦʨʤʘ ʚʚʦʜʘ ʧʨʝʧʘʨʘʪʘ ʚ 

ʢʦʨʤʝ ʨʦʩʩʳʧʴ ʧʦʣʥʦʩʪʴʶ ʧʦʜʘʚʣʷʝʪ ʨʦʩʪ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ S.Enteritidis, E. coli, P. 
aeruginosa ï ʙʘʢʪʝʨʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ. 
ʅʠʟʢʘʷ ʜʦʟʘ ʧʦʜʘʚʣʷʝʪ ʨʦʩʪ ʢʫʣʴʪʫʨ 
S.Enteritidis ʠ P. aeruginosa ï ʪʘʢʞʝ ʙʘʢʪʝ-
ʨʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ, ʠ ʟʘʤʝʪʥʦ ʩʥʠʞʘʝʪ 
ʨʦʩʪ ʢʦʣʦʥʠʡ ʢʫʣʴʪʫʨʳ E. coli (ʚ ʩʨʘʚʥʝ-
ʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ), ʦʪʤʝʯʝʥ ʨʦʩʪ ʝʜʠʥʠʯ-
ʥʳʭ ʢʦʣʦʥʠʡ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʥʘ ʩʨʝʜʝ 
ʕʥʜʦ ï ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ. ɺ 
ʢʦʥʪʨʦʣʝ ʢʫʣʴʪʫʨ ʙʳʣ ʨʦʩʪ ʢʦʣʦʥʠʡ ʤʠʢ-
ʨʦʦʨʛʘʥʠʟʤʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʢʘʞʜʦʛʦ 
ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʚʠʜʘ (ʈʠʩʫʥʦʢ 3). 

ɺ ʢʦʥʪʨʦʣʴʥʳʭ (ʥʝʠʥʬʠʮʠʨʦʚʘʥʥʳʭ) 
ʧʨʦʙʘʭ ʢʦʨʤʘ ʨʦʩʩʳʧʴ ʥʘ ʩʨʝʜʘʭ ʜʣʷ ʩʝ-
ʣʝʢʪʠʚʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 
ʵʥʪʝʨʦʙʘʢʪʝʨʠʡ ʥʝ ʚʳʷʚʣʝʥ ʨʦʩʪ ʥʠ ʚ ʧʨʦ-
ʙʘʭ ʢʦʥʪʨʦʣʷ, ʥʠ ʚ ʦʙʝʠʭ ʦʧʳʪʥʳʭ. ʅʘ 
ʤʷʩʦʧʝʧʪʦʥʥʦʤ ʘʛʘʨʝ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʧʨʦ-
ʙʝ ʫʩʪʘʥʦʚʣʝʥ ʨʦʩʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 
(~2/3 ʯʘʰʢʠ) ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʦʜʘ Ba-
cillus. ɺ ʧʨʦʙʝ ʩ ʥʠʟʢʦʡ ʥʦʨʤʦʡ ʚʚʦʜʘ 
ʧʨʝʧʘʨʘʪʘ ʦʪʤʝʯʝʥ ʨʦʩʪ ʣʠʰʴ ʦʜʥʦʡ ʢʦʣʦ-
ʥʠʠ Bacillus ï ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʝ ʜʝʡ-
ʩʪʚʠʝ. ɺ ʧʨʦʙʝ ʩ ʚʳʩʦʢʦʡ ʥʦʨʤʦʡ ʚʚʦʜʘ 
ʧʨʝʧʘʨʘʪʘ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ ʨʦʩʪ 
ʢʦʣʦʥʠʡ Bacillus ï ʙʘʢʪʝʨʠʮʠʜʥʦʝ ʜʝʡ-
ʩʪʚʠʝ. 
ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ  
ɺʠʪʘʩʠʣ 2 ʇʣʶʩ ʚ ʦʪʥʦʰʝʥʠʠ ʦʩʥʦʚʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʙʦʣʝʟʥʝʡ 

ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʧʠʪʴʝʚʫʶ ʚʦʜʫ 

ɺʠʜ 
ʚʦʟʙʫʜʠʪʝʣʷ 

ʉʨʝʜʘ ʂʦʥʪʨʦʣʴ 
ʅʠʟʢʘʷ ʥʦʨʤʘ 
(0,3 ʣ/ʪ) 

ɺʳʩʦʢʘʷ ʥʦʨʤʘ 
(1,0 ʣ/ʪ) 

Salmonella Enteritidis 
ʕʥʜʦ + ï ï 

XLD + ï ï 

Escherichia coli 
ʕʥʜʦ + +/ï - 

XLD + ï ï 

Pseudomonas  
aeruginosa 

ʕʥʜʦ + ï ï 

XLD + ï ï 

*ʇʨʠʤʝʯʘʥʠʝ:  
ç+è ï ʨʦʩʪ ʢʦʣʦʥʠʡ, ʥʝʪ ʵʬʬʝʢʪʘ, 
ç+/ïè  ï ʫʛʥʝʪʝʥʠʝ ʨʦʩʪʘ ʢʦʣʦʥʠʡ, ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, 
çïè ï ʦʪʩʫʪʩʪʚʠʝ ʨʦʩʪʘ ʢʦʣʦʥʠʡ, ʙʘʢʪʝʨʠʮʠʜʥʳʡ ʵʬʬʝʢʪ. 

Salmonella Enteritidis Escherichia coli Pseudomonas aeruginosa 

   

ʈʠʩʫʥʦʢ 1 ï ʈʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʟʘʨʘʞʸʥʥʦʡ ʧʠʪʴʝʚʦʡ  
ʚʦʜʳ, ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʜʦʟʠʨʦʚʢʝ ʧʨʝʧʘʨʘʪʘ ʥʘ ʩʨʝʜʝ ʕʥʜʦ. ʅʘ ʢʘʞʜʦʡ ʯʘʰʢʝ ʧʦ  
ʩʝʢʪʦʨʘʤ: ʚʝʨʭʥʠʡ ʩʝʢʪʦʨ ï ʢʦʥʪʨʦʣʴ ʙʝʟ ʧʨʝʧʘʨʘʪʘ, ʩʣʝʚʘ ï ʥʠʟʢʘʷ ʥʦʨʤʘ ʚʚʦʜʘ, 

ʩʥʠʟʫ ï ʚʳʩʦʢʘʷ ʥʦʨʤʘ ʚʚʦʜʘ. 
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ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ  
ɺʠʪʘʩʠʣ 2 ʇʣʶʩ ʚ ʦʪʥʦʰʝʥʠʠ ʦʩʥʦʚʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʙʦʣʝʟʥʝʡ 

ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʢʦʤʙʠʢʦʨʤ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʡ ʠ ʨʦʩʩʳʧʴ 

ʂʦʤʙʠʢʦʨʤ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʡ 

ɺʠʜ 
ʚʦʟʙʫʜʠʪʝʣʷ 

ʉʨʝʜʘ ʂʦʥʪʨʦʣʴ 
ʅʠʟʢʘʷ  
ʥʦʨʤʘ 
(1,0 ʣ/ʪ) 

ɺʳʩʦʢʘʷ  
ʥʦʨʤʘ 
(5,0 ʣ/ʪ) 

Salmonella Enteritidis 
ʕʥʜʦ + ï ï 

XLD + - ï 

Escherichia coli 
ʕʥʜʦ + +/ï ï 

XLD + +/ï ï 

Pseudomonas  
aeruginosa 

ʕʥʜʦ + ï ï 

XLD + ï ï 

ʂʦʨʤ ʨʦʩʩʳʧʴ 

ɺʠʜ 
ʚʦʟʙʫʜʠʪʝʣʷ 

ʉʨʝʜʘ ʂʦʥʪʨʦʣʴ 
ʅʠʟʢʘʷ  
ʥʦʨʤʘ 
(1,0 ʣ/ʪ) 

ɺʳʩʦʢʘʷ 
ʥʦʨʤʘ 
(5,0 ʣ/ʪ) 

Salmonella Enteritidis 
ʕʥʜʦ + ï ï 

XLD + ï ï 

Escherichia coli 
ʕʥʜʦ + ï ï 

XLD + ï ï 

Pseudomonas  
aeruginosa 

ʕʥʜʦ + ï ï 

XLD + ï ï 

ʂʦʥʪʨʦʣʴ ʙʝʟ ʧʨʝʧʘʨʘʪʘ ʅʠʟʢʘʷ ʥʦʨʤʘ ʚʚʦʜʘ ɺʳʩʦʢʘʷ ʥʦʨʤʘ ʚʚʦʜʘ 

   

ʈʠʩʫʥʦʢ 2 ï ʈʦʩʪ Salmonella Enteritidis, ʚʳʜʝʣʝʥʥʦʡ ʠʟ ʟʘʨʘʞʸʥʥʦʛʦ ʢʦʤʙʠʢʦʨʤʘ 
ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ, ʥʘ XLD-ʘʛʘʨʝ ʧʨʠ ʨʘʟʥʦʡ ʜʦʟʠʨʦʚʢʝ ʧʨʝʧʘʨʘʪʘ 

ʂʦʥʪʨʦʣʴ ʙʝʟ ʧʨʝʧʘʨʘʪʘ ʅʠʟʢʘʷ ʥʦʨʤʘ ʚʚʦʜʘ ɺʳʩʦʢʘʷ ʥʦʨʤʘ ʚʚʦʜʘ 

   

ʈʠʩʫʥʦʢ 3 ï ʈʦʩʪ Pseudomonas aeruginosa, ʚʳʜʝʣʝʥʥʦʡ ʠʟ ʟʘʨʘʞʸʥʥʦʛʦ ʢʦʨʤʘ  
ʨʦʩʩʳʧʠ, ʥʘ XLD-ʘʛʘʨʝ ʧʨʠ ʨʘʟʥʦʡ ʜʦʟʠʨʦʚʢʝ ʧʨʝʧʘʨʘʪʘ 
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ʊʘʙʣʠʮʘ 3 ï ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ  
ɺʠʪʘʩʠʣ 2 ʇʣʶʩ ʚ ʦʪʥʦʰʝʥʠʠ ʦʩʥʦʚʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʙʦʣʝʟʥʝʡ 

ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʰʨʦʪ ʠ ʨʳʙʥʫʶ ʤʫʢʫ 

ʐʨʦʪ 

ɺʠʜ 
ʚʦʟʙʫʜʠʪʝʣʷ 

ʉʨʝʜʘ ʂʦʥʪʨʦʣʴ 
ʅʠʟʢʘʷ ʥʦʨʤʘ 
(3,0 ʣ/ʪ) 

ɺʳʩʦʢʘʷ ʥʦʨʤʘ 
(8,0 ʣ/ʪ) 

Salmonella  
Enteritidis 

ʕʥʜʦ + ï ï 

XLD + ï ï 

Escherichia coli 
ʕʥʜʦ + ï ï 

XLD + +/ï ï 

Pseudomonas  
aeruginosa 

ʕʥʜʦ + +/ï ï 

XLD + +/ï ï 

ʈʳʙʥʘʷ ʤʫʢʘ 

ɺʠʜ 
ʚʦʟʙʫʜʠʪʝʣʷ 

ʉʨʝʜʘ ʂʦʥʪʨʦʣʴ 
ʅʠʟʢʘʷ ʥʦʨʤʘ 
(3,0 ʣ/ʪ) 

ɺʳʩʦʢʘʷ ʥʦʨʤʘ 
(8,0 ʣ/ʪ) 

Salmonella  
Enteritidis 

ʕʥʜʦ + ï ï 

XLD + ï ï 

Escherichia coli 
ʕʥʜʦ + ï ï 

XLD + ï ï 

Pseudomonas  
aeruginosa 

ʕʥʜʦ + ï ï 

XLD + ï ï 

ʂʦʥʪʨʦʣʴ ʙʝʟ ʧʨʝʧʘʨʘʪʘ ʅʠʟʢʘʷ ʥʦʨʤʘ ʚʚʦʜʘ ɺʳʩʦʢʘʷ ʥʦʨʤʘ ʚʚʦʜʘ 

   

ʈʠʩʫʥʦʢ 4 ï ʈʦʩʪ Escherichia coli, ʚʳʜʝʣʝʥʥʦʡ ʠʟ ʟʘʨʘʞʸʥʥʦʛʦ ʰʨʦʪʘ,  
ʥʘ XLD-ʘʛʘʨʝ ʧʨʠ ʨʘʟʥʦʡ ʜʦʟʠʨʦʚʢʝ ʧʨʝʧʘʨʘʪʘ 

ʂʦʥʪʨʦʣʴ ʙʝʟ ʧʨʝʧʘʨʘʪʘ ʅʠʟʢʘʷ ʥʦʨʤʘ ʚʚʦʜʘ ɺʳʩʦʢʘʷ ʥʦʨʤʘ ʚʚʦʜʘ 

   

ʈʠʩʫʥʦʢ 5 ï ʈʦʩʪ Escherichia coli, ʚʳʜʝʣʝʥʥʦʡ ʠʟ ʟʘʨʘʞʸʥʥʦʡ ʨʳʙʥʦʡ ʤʫʢʠ,  
ʥʘ ʩʨʝʜʝ ʕʥʜʦ ʧʨʠ ʨʘʟʥʦʡ ʜʦʟʠʨʦʚʢʝ ʧʨʝʧʘʨʘʪʘ 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʳʙʥʦʡ 
ʤʫʢʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʘʢ ʚʳʩʦʢʘʷ, 
ʪʘʢ ʠ ʥʠʟʢʘʷ ʥʦʨʤʳ ʚʚʦʜʘ ʧʨʝʧʘʨʘʪʘ ʧʦʣ-
ʥʦʩʪʴʶ ʧʦʜʘʚʣʷʶʪ ʨʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 
S.Enteritidis, E. coli, P. aeruginosa ï ʙʘʢʪʝ-
ʨʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ. ɺ ʢʦʥʪʨʦʣʝ ʢʫʣʴʪʫʨ 
ʙʳʣ ʨʦʩʪ ʢʦʣʦʥʠʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʭʘ-
ʨʘʢʪʝʨʥʳʭ ʜʣʷ ʢʘʞʜʦʛʦ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ 
ʚʠʜʘ (ʈʠʩʫʥʦʢ 4). 
ɺ ʢʦʥʪʨʦʣʴʥʳʭ (ʥʝʠʥʬʠʮʠʨʦʚʘʥʥʳʭ) 

ʧʨʦʙʘʭ ʨʳʙʥʦʡ ʤʫʢʠ ʥʘ ʩʨʝʜʘʭ ʜʣʷ ʩʝʣʝʢ-
ʪʠʚʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 
ʵʥʪʝʨʦʙʘʢʪʝʨʠʡ ʥʝ ʚʳʷʚʣʝʥ ʨʦʩʪ ʥʠ ʚ ʧʨʦ-
ʙʘʭ ʢʦʥʪʨʦʣʷ, ʥʠ ʚ ʦʙʝʠʭ ʦʧʳʪʥʳʭ. ʅʘ 
ʤʷʩʦʧʝʧʪʦʥʥʦʤ ʘʛʘʨʝ ʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ, ʠ 
ʚ ʦʙʝʠʭ ʦʧʳʪʥʳʭ ʧʨʦʙʘʭ ʫʩʪʘʥʦʚʣʝʥ ʨʦʩʪ 
ʝʜʠʥʠʯʥʳʭ ʢʦʣʦʥʠʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 
ʨʦʜʘ Bacillus. 
ɺ ʩʦʝʚʦʤ ʰʨʦʪʝ ʚʳʩʦʢʘʷ ʥʦʨʤʘ ʚʚʦʜʘ 

ʧʨʝʧʘʨʘʪʘ ʧʦʣʥʦʩʪʴʶ ʧʦʜʘʚʣʷʝʪ ʨʦʩʪ ʤʠʢ-
ʨʦʦʨʛʘʥʠʟʤʦʚ S.Enteritidis ʠ P. aeruginosa 
ï ʙʘʢʪʝʨʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ. ʅʠʟʢʘʷ ʜʦʟʘ 
ʧʦʜʘʚʣʷʝʪ ʨʦʩʪ ʢʫʣʴʪʫʨʳ S.Enteritidis ï 
ʪʘʢʞʝ ʙʘʢʪʝʨʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ, ʠ ʟʘʤʝʪʥʦ 
ʩʥʠʞʘʝʪ ʨʦʩʪ ʢʦʣʦʥʠʡ ʢʫʣʴʪʫʨ E. coli (ʚ 
ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ), ʦʪʤʝʯʝʥ ʨʦʩʪ 
ʦʜʥʦʡ ʢʦʣʦʥʠʠ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʥʘ 
XLD-ʘʛʘʨʝ, ʠ ʢʫʣʴʪʫʨʳ P. aeruginosa, ʦʪ-
ʤʝʯʝʥ ʨʦʩʪ ʝʜʠʥʠʯʥʳʭ ʢʦʣʦʥʠʡ ʩʠʥʝʛʥʦʡ-
ʥʦʡ ʧʘʣʦʯʢʠ ʥʘ ʩʨʝʜʘʭ ʕʥʜʦ, XLD-ʘʛʘʨʝ ʠ 
ʄʇɸ ï ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ 
(ʈʠʩʫʥʦʢ 5). 
ɺ ʢʦʥʪʨʦʣʴʥʳʭ (ʥʝʠʥʬʠʮʠʨʦʚʘʥʥʳʭ) 

ʧʨʦʙʘʭ ʩʦʝʚʦʛʦ ʰʨʦʪʘ ʥʘ ʩʨʝʜʘʭ ʜʣʷ ʩʝ-
ʣʝʢʪʠʚʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 
ʵʥʪʝʨʦʙʘʢʪʝʨʠʡ ʥʝ ʚʳʷʚʣʝʥ ʨʦʩʪ ʥʠ ʚ ʧʨʦ-
ʙʘʭ ʢʦʥʪʨʦʣʷ, ʥʠ ʚ ʦʙʝʠʭ ʦʧʳʪʥʳʭ. ʅʘ 
ʤʷʩʦʧʝʧʪʦʥʥʦʤ ʘʛʘʨʝ ʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ, ʠ 
ʚ ʦʙʝʠʭ ʦʧʳʪʥʳʭ ʧʨʦʙʘʭ ʫʩʪʘʥʦʚʣʝʥ ʨʦʩʪ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʦʜʘ Bacillus, ʦʜʥʘʢʦ ʚ 
ʧʨʦʙʝ ʩ ʚʳʩʦʢʦʡ ʥʦʨʤʦʡ ʚʚʦʜʘ ʧʨʝʧʘʨʘʪʘ 
ʦʪʤʝʯʝʥ ʨʦʩʪ ʤʝʥʴʰʝʛʦ ʨʦʩʪʘ ʢʦʣʦʥʠʡ ʚ 
ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ ʙʝʟ ʧʨʝʧʘʨʘʪʘ ʠ 
ʥʠʟʢʦʡ ʜʦʟʦʡ ï ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʝ ʜʝʡ-
ʩʪʚʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʩʦʝ-
ʚʦʤ ʰʨʦʪʝ ʠ ʨʳʙʥʦʡ ʤʫʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 
ʪʘʙʣʠʮʝ 3. 
ɺʓɺʆɼʓ / CONCLUSION 
ʂʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ ʥʘ ʦʩʥʦʚʝ ʦʨʛʘʥʠ-

ʯʝʩʢʠʭ ʢʠʩʣʦʪ ʩʣʫʞʘʪ ʦʪʣʠʯʥʦʡ ʘʣʴʪʝʨʥʘ-
ʪʠʚʦʡ ʘʥʪʠʙʠʦʪʠʢʘʤ ʚʚʠʜʫ ʥʝ ʤʝʥʝʝ ʵʬ-

ʬʝʢʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʢʘʟʳʚʘʪʴ ʙʘʢʪʝ-
ʨʠʮʠʜʥʳʡ ʠ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. 
ɸ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷ-
ʥʠʝ ʥʘ ʧʠʪʘʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʢʦʨʤʘ, ʧʦʟ-
ʚʦʣʷʶʱʝʝ ʝʤʫ ʣʫʯʰʝ ʫʩʚʘʠʚʘʪʴʩʷ ʚ ʦʨʛʘ-
ʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ, ʩʣʫʞʠʪ ʦʩʥʦʚ-
ʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʙʫʜʫʱʝʡ ʟʘʤʝʥʳ 
ʘʥʪʠʙʠʦʪʠʢʦʚ ʢʘʢ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʚ 
ʧʨʠʥʮʠʧʝ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʢʦʤʧʣʝʢʩʥʳʡ 
ʧʨʝʧʘʨʘʪ çɺʠʪʘʩʠʣ 2 ʇʣʶʩè, ʩʦʟʜʘʥʥʳʡ 
ʥʘ ʦʩʥʦʚʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ, ʤʦʞʝʪ 
ʥʘʡʪʠ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʦʥʩʝʨʚʘʮʠʠ ʢʦʨʤʦ-
ʚʦʛʦ ʩʳʨʴʷ, ʢʦʥʪʨʦʣʝ ʟʘ ʧʘʪʦʛʝʥʥʳʤʠ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʘ ʪʘʢʞʝ ʩʘʥʘʮʠʠ ʧʠ-
ʪʴʝʚʦʡ ʚʦʜʳ. ʂʘʢ ʧʦʢʘʟʘʣʠ ʥʘʰʠ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ, ʜʘʞʝ ʥʠʟʢʘʷ ʜʦʟʘ ʧʨʝʧʘʨʘʪʘ ʩʧʦ-
ʩʦʙʥʘ ʦʢʘʟʘʪʴ ʙʘʢʪʝʨʠʮʠʜʥʳʡ ʵʬʬʝʢʪ 
ʧʨʦʪʠʚ ʙʘʢʪʝʨʠʡ S.Enteritidis ʚʦ ʚʩʝʭ ʚʠ-
ʜʘʭ ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʫʙʩʪʨʘʪʘ. ɸ ʚʳʩʦʢʘʷ 
ʜʦʟʘ ʧʦʜʘʚʠʣʘ ʨʦʩʪ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ 
ʙʘʢʪʝʨʠʡ (S.Enteritidis, E. coli, P. aerugino-
sa) ʚʦ ʚʩʝʭ ʚʠʜʘʭ ʠʩʩʣʝʜʫʝʤʦʛʦ ʢʦʨʤʘ ʠ 
ʩʳʨʴʷ. ʀʟ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, 
ʯʪʦ ʜʘʥʥʘʷ ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ ʦʙʣʘʜʘʝʪ 
ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʠʤ ʠ ʙʘʢʪʝʨʠʮʠʜʥʳʤ 
ʩʚʦʡʩʪʚʘʤʠ, ʜʝʟʠʥʬʠʮʠʨʫʝʪ ʩʳʨʴʸ ʠ ʧʠʪʴ-
ʝʚʫʶ ʚʦʜʫ, ʘ ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʤʦʛʘ-
ʝʪ ʦʙʝʟʦʧʘʩʠʪʴ ʞʠʚʦʪʥʳʭ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ 
ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, ʯʪʦ 
ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʥʝʤʘʣʦʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ 
ʧʨʠ ʚʳʙʦʨʝ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʥʘ ʘʛʨʦ-
ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ. 
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ABSTRACT 
Feed additives based on organic acids 

have a bactericidal and bacteriostatic effect 
that correlates with the input rate (dosage). 
The effect of the drugs is due to a cellular 
metabolic disorder of opportunistic bacteria 
and a change in the permeability of their cell 
membranes. The use of acid-based prepara-
tions helps to preserve the nutritional value 
of feed and prevent infection of animals and 
birds, which is an important aspect in main-
taining the productivity of livestock. This 
article examines the effectiveness of the new 
feed additive ñVitasil 2 Plusò against micro-
organisms of the species Salmonella Enter-
itidis, Escherichia coli, Pseudomonas aeru-
ginosa by adding to water and various types 
of raw materials and feed. 
Epizootic strains isolated from pathologi-

cal material from birds from poultry farms in 
the Russian Federation were used as test 
cultures. The effectiveness of the drug was 
studied at low and high input rates, depend-
ing on the type of substrate being studied. 
The following substrates were used: drinking 
water, granulated feed, powder, fish meal 
and soybean meal. Simple (meat peptone 
agar), selective (staphylococcal agar) and 
differential diagnostic (Endo medium, xy-
lose-lysine deoxycholate agar - XLD agar) 
nutrient media were used in the work. 
According to the results, it was found 

that the bactericidal and bacteriostatic effects 
of the feed additive, as a rule, correlate with 
high and low input rates. As a result, the 
effectiveness of the complex drug ñVitasil 2 
Plusò has been proven against a number of 
microorganisms, thereby this feed additive 
can be used in the disinfection of feed and 
drinking water. 
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ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʦʙʦʨʫʜʦʚʘʥʠʷ ʎʂʇ çɻʝʥʦʤʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʦʪʝʦʤʠʢʘ ʠ ʢʣʝʪʦʯʥʘʷ ʙʠʦʣʦʛʠʷè ʌɻɹʅʋ 
ɺʅʀʀʉʍʄ. 

 
ʇʦʩʪʫʧʠʣʘ: 10.10.2023                     ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ: 17.11.2023 
                                                             ʆʧʫʙʣʠʢʦʚʘʥʘ ʦʥʣʘʡʥ: 08.12.2023 

 
ʈɽʌɽʈɸʊ 
 ʂʨʠʧʪʦʩʧʦʨʠʜʠʦʟ ï ʟʦʦʥʦʟ, ʠʤʝʶʱʠʡ ʛʣʦʙʘʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝ-
ʥʠʝ, ʚʳʟʳʚʘʝʤʳʡ ʧʨʦʪʠʩʪʘʤʠ ʨʦʜʘ Cryptosporidium. ʂ ʥʘʩʪʦʷʱʝʤʫ 
ʚʨʝʤʝʥʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʦʣʝʢʫʣʷʨʥʦ-
ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 44 ʚʠʜʘ ʠ 120 ʛʝʥʦʪʠʧʦʚ 
ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Cryptosporidium. ʋ ʩʚʠʥʝʡ ʚʳʜʝʣʝʥʦ ʪʨʠʥʘ-
ʜʮʘʪʴ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ/ʛʝʥʦʪʠʧʦʚ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ Cryptospor-

idium suis ʠ Cryptosporidium scrofarum. ɺ ʈʌ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚʠʜʦʚ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʫ 
ʧʦʨʦʩʷʪ ʧʨʠ ʧʦʤʦʱʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʨʘʥʝʝ ʥʝ ʧʨʦʚʦʜʠʣʘʩʴ. ʎʝʣʴʶ 
ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʠʝ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ, ʘʥʘʣʠʟ ʠ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ Cryptosporidium scrofarum ʫ ʩʚʠʥʝʡ ʚ ʭʦʟʷʡʩʪʚʘʭ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 
ʉɿʌʆ ʈʌ. ɺʧʝʨʚʳʝ ʚ ʈʌ ʥʘ ʧʨʠʤʝʨʝ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʉɿʌʆ ʚ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʭʦ-
ʟʷʡʩʪʚʘʭ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʙ-
ʩʪʚʝʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʥʦʚʝʡʰʠʭ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ, ʘ ʠʤʝʥʥʦ ï NGS 
ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʘʤʧʣʠʢʦʥʦʚ ʬʨʘʛʤʝʥʪʦʚ ʛʝʥʘ 18S ʨʈʅʂ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦ-
ʚʝʜʝʥʠʷ ʚʣʦʞʝʥʥʦʡ ʇʎʈ, ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ ʧʘʨʘʟʠʪʠʨʦʚʘʥʠʝ ʉ. scrofarum ʫ ʩʚʠʥʝʡ ʚʩʝʭ 
ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ. ʀʥʚʘʟʠʨʦʚʘʥʥʦʩʪʴ ʞʠʚʦʪʥʳʭ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʩʚʠʥʦʢʦʤʧʣʝʢʩʘʭ ʩʦ-
ʩʪʘʚʠʣʘ 34%, ʚ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ï 32,4%. ʅʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʟʘʨʘʞʝʥʠʶ ʧʦʨʦ-
ʩʷʪʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʦʪʢʦʨʤʝ ʚ ʚʦʟʨʘʩʪʝ 13-24 ʥʝʜʝʣʴ.  

https://rscf.ru/project/22-26-00002/


ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 4, 2023 ʛ. 

 

 69 

 ɸʥʘʣʠʟ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ASV ʧʨʦʚʝʜʸʥʥʳʡ ʩ ʧʦʤʦʱʴʶ ʬʠʣʦʛʝʥʝʪʠʯʝ-
ʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʜʦʧʦʣʥʝʥʥʦʛʦ ʘʥʘʣʠʟʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ blastn ʚ ʙʘʟʝ ʜʘʥʥʳʭ 
GenBank, ʧʦʢʘʟʘʣ, ʯʪʦ ʩʫʤʤʘʨʥʦ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ 10 ASV-
ʪʠʧʦʚ (amplicon sequence variant), ʠʤʝʶʱʠʭ ʚʳʩʦʢʦʝ ʩʭʦʜʩʪʚʦ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ, 
ʜʝʧʦʥʠʨʦʚʘʥʥʳʤʠ ʚ GenBank, ʢʘʢ ʬʨʘʛʤʝʥʪʳ ʛʝʥʘ 18S ʨʈʅʂ Cryptosporidium scrofarum. 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʠʧʳ ASV1 ʠ ASV2, ʚʳʷʚʣʷʝʤʳʝ ʚ ʨʘʟʣʠʯʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʛʠʦ-
ʥʘʭ ʤʠʨʘ ʦʪ ʇʦʨʪʫʛʘʣʠʠ ʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʜʦ ʂʠʪʘʷ, ʀʥʜʠʠ ʠ ɸʚʩʪʨʘʣʠʠ, ʠʜʝʥʪʠʬʠʮʠ-
ʨʦʚʘʥʳ ʚʦ ʚʩʝʭ ʦʙʩʣʝʜʫʝʤʳʭ ʭʦʟʷʡʩʪʚʘʭ, ʭʦʪʷ ʠ ʚ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. 
ʆʩʪʘʣʴʥʳʝ ASV ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʠ ʥʝ ʧʦʚʪʦʨʷʶʪʩʷ ʦʪ 
ʭʦʟʷʡʩʪʚʘ ʢ ʭʦʟʷʡʩʪʚʫ. ɺʝʨʦʷʪʥʦ, ʵʪʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʠʥʘʜʣʝʞʘʪ ʤʝʩʪʥʳʤ ʧʦʧʫʣʷ-
ʮʠʷʤ ʧʦʜʚʠʜʦʚ Cryptosporidium scrofarum. ʀʥʪʝʨʝʩʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʙʥʘʨʫʞʝʥʠʝ 
ʫʥʠʢʘʣʴʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʦʜʘ Cryptosporidium ʪʠʧʘ ASV8, ʢʦʪʦʨʳʡ ʚ ʧʦʩʣʝʜ-
ʩʪʚʠʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥ ʢʘʢ ʥʦʚʳʡ ʚʠʜ. 
 ʆʙʥʘʨʫʞʝʥʥʳʝ ʥʘʤʠ ʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʫʥʠʢʘʣʴʥʳʤʠ. ʂʘʞ-
ʜʘʷ ʠʟ ʥʠʭ ʙʳʣʘ ʜʝʧʦʥʠʨʦʚʘʥʘ ʚ GenBank c ʧʨʠʩʚʦʝʥʠʝʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ (Sequence ID: 
OR649139, OR654022, OR654023, OR661243, OR661244, OR654051, OR654052, 
OR654083, OR654084, OR654106). 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
 ʂʨʠʧʪʦʩʧʦʨʠʜʠʦʟ ï ʙʦʣʝʟʥʴ ʞʠʚʦʪʥʳʭ 

ʠ ʯʝʣʦʚʝʢʘ, ʠʤʝʶʱʘʷ ʛʣʦʙʘʣʴʥʦʝ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʝ, ʚʳʟʳʚʘʝʤʘʷ ʧʨʦʩʪʝʡʰʠʤʠ ʨʦ-
ʜʘ Cryptosporidium [1, 2, 3, 4 ʠ ʜʨ.]. 

 ʋ ʧʦʨʦʩʷʪ ʢʨʠʧʪʦʩʧʦʨʠʜʠʠ ʚʧʝʨʚʳʝ 
ʦʙʥʘʨʫʞʝʥʳ ʚ 1977 ʛ. [5], ɺ ʈʦʩʩʠʠ ʚ 1984 
ʛ. [6]. ɺ ʫʩʣʦʚʠʷʭ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʈʌ ʢʨʠʧ-
ʪʦʩʧʦʨʠʜʠʠ ʫ ʧʦʨʦʩʷʪ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 
ʥʘʤʠ [7, 8], ʠʟʫʯʝʥ ʨʷʜ ʚʦʧʨʦʩʦʚ ʵʧʠʟʦ-
ʦʪʦʣʦʛʠʠ, ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ, ʪʝ-
ʨʘʧʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʜʘʥʥʦʡ ʙʦʣʝʟʥʠ.  
ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʦʣʝʢʫʣʷʨʥʦ-
ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 
44 ʚʠʜʘ ʠ 120 ʛʝʥʦʪʠʧʦʚ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 
ʨʦʜʘ Cryptosporidium [9]. ʋ ʩʚʠʥʝʡ ʙʳʣʦ 
ʚʳʜʝʣʝʥʦ ʪʨʠʥʘʜʮʘʪʴ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ/
ʛʝʥʦʪʠʧʦʚ Cryptosporidium, ʘ ʠʤʝʥʥʦ 
Cryptosporidium scrofarum (ʨʘʥʝʝ Cryptos-
poridium, ʛʝʥʦʪʠʧ ʩʚʠʥʴʠ II), Cryptospor-
idium suis (ʨʘʥʝʝ Cryptosporidium, ʛʝʥʦ-
ʪʠʧ ʩʚʠʥʴʠ I), Cryptosporidium muris, 
Cryptosporidium parvum, Cryptosporidium 
tyzzeri (ʨʘʥʝʝ ʛʝʥʦʪʠʧ I ʤʳʰʠ Cryptospor-
idium), Cryptosporidium hominis, Cryptos-
poridium meleagridis, Cryptosporidium fe-
lis, Cryptosporidium andersoni, Cryptospor-
idium struthioni, ʛʝʥʦʪʠʧ Cryptosporidium 
ʢʨʳʩʳ, Cryptosporidium sp. ɻʝʥʦʪʠʧ Eire 
w65.5 ʠ ʥʝʠʟʚʝʩʪʥʳʡ ʛʝʥʦʪʠʧ Cryptospor-
idium ʠʟ ʥʘʚʦʟʥʦʡ ʞʠʞʠ ʩʚʠʥʝʡ [10, 11, 
12, 13]. ɹʦʣʝʝ 90% ʩʣʫʯʘʝʚ ʢʨʠʧʪʦʩʧʦʨʠ-

ʜʠʦʟʘ ʫ ʩʚʠʥʝʡ ʚʳʟʳʚʘʝʪʩʷ ʚʠʜʘʤʠ Cryp-
tosporidium suis ʠ Cryptosporidium 
scrofarum [14], ʪʘʢʞʝ ʩʦʦʙʱʘʝʪʩʷ ʦ ʧʦʪʝʥ-
ʮʠʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ ʟʘʨʘʞʝʥʠʷ ʠʤʠ ʯʝʣʦ-
ʚʝʢʘ [11, 15]. 
ʈʘʥʝʝ ʥʘʤʠ ʧʨʠ ʧʦʤʦʱʠ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʧʨʦʚʝ-
ʜʝʥʦ ʠʟʫʯʝʥʠʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʧʨʠʥʘʜ-
ʣʝʞʥʦʩʪʠ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʩʚʠʥʝʡ ʚ ʫʩʣʦ-
ʚʠʷʭ ʉɿʌʆ ʈʌ ʠ ʫʩʪʘʥʦʚʣʝʥ ʚʠʜ Cryptos-
poridium scrofarum [16]. 
ʎʝʣʴʶ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ 

ʚʳʷʚʣʝʥʠʝ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ, ʘʥʘʣʠʟ ʠ ʠʟʫ-
ʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 
Cryptosporidium scrofarum ʫ ʩʚʠʥʝʡ ʚ ʭʦ-
ʟʷʡʩʪʚʘʭ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʉɿʌʆ ʈʌ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚʧʝʨʚʳʝ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʚʠʥʦʢʦʤʧʣʝʢʩʦʚ ʠ ʯʘʩʪ-
ʥʳʭ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ ɺʦʣʦʛʦʜʩʢʦʡ 
ʦʙʣʘʩʪʠ ʉɿʌʆ ʈʌ ʩ ʷʥʚʘʨʷ 2022 ʧʦ ʦʢ-
ʪʷʙʨʴ 2023 ʛ. ʌʝʢʘʣʠʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʦʪʙʠʨʘʣʠ ʦʪ ʧʦʨʦʩʷʪ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩ-
ʪʦʚ, ʧʨʦʚʦʜʠʣʠ ʠʭ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʦʙʩʣʝ-
ʜʦʚʘʥʠʝ ʧʫʪʝʤ ʤʠʢʨʦʩʢʦʧʠʠ ʦʢʨʘʰʝʥʥʳʭ 
ʤʘʟʢʦʚ ʧʦ ʤʝʪʦʜʠʢʝ ʎʠʣʷ-ʅʠʣʴʩʝʥʘ  [17] 
ʩ ʮʝʣʴʶ ʦʙʥʘʨʫʞʝʥʠʷ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʠ 
ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʘʨʘʞʝʥʠʷ. 
ɼʘʣʝʝ ʧʨʦʙʳ ʟʘʤʦʨʦʞʝʥʥʳʝ ʦʙʨʘʟʳ 

ʧʨʦʙ ʥʘʧʨʘʚʣʷʣʠ ʚ ʛ. ʇʫʰʢʠʥ, ʉʘʥʢʪ-
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ʇʝʪʝʨʙʫʨʛ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʦʙʦʨʫʜʦʚʘʥʠʷ ʎʂʇ çɻʝʥʦʤʥʳʝ ʪʝʭʥʦʣʦ-
ʛʠʠ, ʧʨʦʪʝʦʤʠʢʘ ʠ ʢʣʝʪʦʯʥʘʷ ʙʠʦʣʦʛʠʷè 
ʌɻɹʅʋ ɺʅʀʀʉʍʄ. 
ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʜʦ 

ʚʠʜʘ ʚ ʦʙʨʘʟʮʘʭ ʬʝʢʘʣʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʨʘ-
ʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘʤʠ ʤʝʪʦʜʠʢʝ [16] ʩ 
ʧʦʤʦʱʴʶ ʜʚʫʭ ʨʘʫʥʜʦʚ NGS ʩʝʢʚʝʥʠʨʦ-
ʚʘʥʠʷ ʘʤʧʣʠʢʦʥʦʚ ʬʨʘʛʤʝʥʪʦʚ ʛʝʥʘ 18S 
ʨʈʅʂ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝ-
ʥʠʷ nested (ʚʣʦʞʝʥʥʦʡ) ʇʎʈ ʩ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ [18, 
19] ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʜʝʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘ-
ʥʠʝʤ ʦʙʨʘʟʮʦʚ, çʜʝʥʦʠʟʠʥʛʘè, ʦʙʲʝʜʠʥʝ-
ʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ (ʧʝʨʝʢʨʳʪʠʝ 
ʤʠʥʠʤʫʤ ʚ 12 ʥʫʢʣʝʦʪʠ-
ʜʦʚ), ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʩʭʦʜʥʳʭ ʬʠʣʦʪʠ-
ʧʦʚ (ASV, (Amplicon sequence variant)) 
ʠ ʫʜʘʣʝʥʠʷ ʭʠʤʝʨʥʳʭ ʧʨʦʯʪʝʥʠʡ [20]. 
ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʧʦʩʣʝ-
ʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʦʧʨʝʜʝʣʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ 
blastn ʚ ʙʘʟʝ ʜʘʥʥʳʭ GenBank [16]. 
ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥ-

ʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ STA-
TISTICA 10.  
ɺʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʦʜʚʝʨʛʣʠʩʴ ʧʨʦ-

ʙʳ ʦʪ 650 ʞʠʚʦʪʥʳʭ. ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ 
ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ASV ʦʧʨʝʜʝʣʝʥʘ ʧʨʠ 
ʧʦʤʦʱʠ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 53 
ʧʨʦʙ. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
 ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Cryptosporidium 
ʚʳʷʚʣʝʥʳ ʫ ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ. 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʥʠ ʧʨʠʩʫʪʩʪʚʦʚʘ-
ʣʠ ʢʘʢ ʫ ʞʠʚʦʪʥʳʭ ʩ ʜʠʘʨʝʝʡ, ʪʘʢ ʠ ʫ ʧʦ-
ʨʦʩʷʪ ʙʝʟ ʧʨʦʷʚʣʝʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧ-
ʪʦʤʦʚ ʥʘʨʫʰʝʥʠʷ ʧʠʱʝʚʘʨʝʥʠʷ. ʆʙʱʘʷ 
ʠʥʚʘʟʠʨʦʚʘʥʥʦʩʪʴ ʩʚʠʥʝʡ ʚ ʩʚʠʥʦʢʦʤ-
ʧʣʝʢʩʘʭ ʩʦʩʪʘʚʠʣʘ 34%, ʘ ʚ ʯʘʩʪʥʳʭ ʬʝʨ-
ʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ï 32,4%. ʇʦʨʦʩʷʪʘ-
ʩʦʩʫʥʳ (ʜʦ 5-ʥʝʜʝʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ) ʚ ʫʩʣʦ-
ʚʠʷʭ ʩʚʠʥʦʢʦʤʧʣʝʢʩʦʚ ʙʳʣʠ ʟʘʨʘʞʝʥʳ 
ʢʨʠʧʪʦʩʧʦʨʠʜʠʷʤʠ ʚ 40% ʩʣʫʯʘʝʚ, ʠʥʪʝʥ-
ʩʠʚʥʦʩʪʴ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʥʦʡ ʠʥʚʘʟʠʠ 
ʙʳʣʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʠʣʴʥʦʡ (+++), 
ʚʩʪʨʝʯʘʣʘʩʴ ʚ 20% ʩʣʫʯʘʝʚ. ʉʨʝʜʥʷʷ (++) 
ʠ ʩʣʘʙʘʷ (+) ʩʪʝʧʝʥʠ ʚʳʜʝʣʝʥʠʷ ʦʦʮʠʩʪ 

ʪʘʢʞʝ ʠʤʝʣʠ ʤʝʩʪʦ ʚ 3% ʩʣʫʯʘʝʚ ʢʘʞʜʘʷ. 
ɺ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʟʘʨʘʞʝʥʥʦʩʪʴ 
ʧʦʨʦʩʷʪ-ʩʦʩʫʥʦʚ ʩʦʩʪʘʚʠʣʘ 24%, ʠʥʪʝʥ-
ʩʠʚʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʦʦʮʠʩʪ ʙʳʣʘ ʧʨʝʠʤʫ-
ʱʝʩʪʚʝʥʥʦ ʩʣʘʙʦʡ (+), ʚʩʪʨʝʯʘʣʘʩʴ ʚ 32% 
ʩʣʫʯʘʝʚ. ʉʨʝʜʥʷʷ (++) ʩʪʝʧʝʥʴ ʚʳʜʝʣʝʥʠʷ 
ʦʦʮʠʩʪ ʩʦʩʪʘʚʠʣʘ 16% ʩʣʫʯʘʝʚ. ʇʦʨʦʩʷʪʘ-
ʦʪʲʝʤʳʰʠ (5-12-ʥʝʜʝʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ) ʚ 
ʫʩʣʦʚʠʷʭ ʩʚʠʥʦʢʦʤʧʣʝʢʩʦʚ ʙʳʣʠ ʠʥʚʘʟʠ-
ʨʦʚʘʥʳ ʢʨʠʧʪʦʩʧʦʨʠʜʠʷʤʠ ʥʘ 33,3%, 
ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʘʩʴ ʩʠʣʴʥʘʷ (+++) 
ʩʪʝʧʝʥʴ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʥʦʡ ʠʥʚʘʟʠʠ 
26,7% ʧʨʦʪʠʚ 10 % ʩʨʝʜʥʝʡ (++) ʠ 3,3% 
ʩʣʘʙʦʡ (+). ʇʦʨʦʩʷʪʘ ʵʪʦʡ ʞʝ ʚʦʟʨʘʩʪʥʦʡ 
ʛʨʫʧʧʳ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʯʘʩʪʥʳʭ ʬʝʨʤʝʨ-
ʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ, ʙʳʣʠ ʟʘʨʘʞʝʥʳ ʢʨʠʧʪʦ-
ʩʧʦʨʠʜʠʷʤʠ ʥʘ 42%, ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʧʨʝ-
ʠʤʫʱʝʩʪʚʝʥʥʦ ʩʨʝʜʥʶʶ (++) ʩʪʝʧʝʥʴ ʚʳ-
ʜʝʣʝʥʠʷ ʦʦʮʠʩʪ, ʦʥʘ ʩʦʩʪʘʚʠʣʘ 70% ʧʨʦ-
ʪʠʚ 14 % ʩʣʘʙʦʡ (+). ʅʘʠʙʦʣʝʝ ʠʥʚʘʟʠʨʦ-
ʚʘʥʳ ʢʨʠʧʪʦʩʧʦʨʠʜʠʷʤʠ ʧʦʨʦʩʷʪʘ-
ʦʪʢʦʨʤʦʯʥʠʢʠ (13-24 ʥʝʜʝʣʴ), ʠʥʚʘʟʠʨʦ-
ʚʘʥʥʦʩʪʴ ʵʪʠʭ ʞʠʚʦʪʥʳʭ, ʩʦʜʝʨʞʘʱʠʭʩʷ 
ʥʘ ʩʚʠʥʦʢʦʤʧʣʝʢʩʘʭ ʩʦʩʪʘʚʠʣʘ 60 %. ʀʥ-
ʪʝʥʩʠʚʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʦʦʮʠʩʪ ʙʳʣʘ ʧʨʝ-
ʠʤʫʱʝʩʪʚʝʥʥʦ ʩʨʝʜʥʝʡ (++) ï 26,7% ʠ 
ʩʠʣʴʥʦʡ ï 23,3%. ɺ 13,3% ʩʣʫʯʘʝʚ ʚʩʪʨʝ-
ʯʘʣʘʩʴ ʩʣʘʙʘʷ (+) ʩʪʝʧʝʥʴ ʠʥʚʘʟʠʠ. ʀʥʚʘ-
ʟʠʨʦʚʘʥʥʦʩʪʴ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʧʦʨʦʩʷʪ, 
ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ, 
ʩʦʩʪʘʚʠʣʘ 72%. ʉʪʝʧʝʥʴ ʚʳʜʝʣʝʥʠʷ ʦʦ-
ʮʠʩʪ ʙʳʣʘ ʩʨʝʜʥʝʡ (++) ï 42% ʠ ʩʣʘʙʦʡ 
(+) ï 30%. ɾʠʚʦʪʥʳʝ ʩʪʘʨʰʝ 24 ʥʝʜʝʣʴ ʚ 
ʫʩʣʦʚʠʷʭ ʩʚʠʥʦʢʦʤʧʣʝʢʩʦʚ ʠʥʚʘʟʠʨʦʚʘʥʳ 
ʢʨʠʧʪʦʩʧʦʨʠʜʠʷʤʠ ʚ 20% ʩʣʫʯʘʝʚ. ʉʪʝ-
ʧʝʥʴ ʠʥʚʘʟʠʠ ʫ ʥʠʭ ʙʳʣʘ ʩʨʝʜʥʷʷ (++) ï 
13,3% ʠ ʩʠʣʴʥʘʷ (+++) ï 6,7%. ʉʦʜʝʨʞʘ-
ʱʠʝʩʷ ʚ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʧʦʨʦʩʷʪʘ 
ʜʘʥʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʠʥʚʘʟʠʨʦʚʘʥʳ 
ʢʨʠʧʪʦʩʧʦʨʠʜʠʷʤʠ ʥʘ 10%. ʋ ʥʠʭ ʨʝʛʠ-
ʩʪʨʠʨʦʚʘʣʠ ʩʣʘʙʫʶ (+) ï 4 ʠ ʩʨʝʜʥʶʶ 
(++) ï 6% ʩʪʝʧʝʥʴ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʥʦʡ 
ʠʥʚʘʟʠʠ. ʉʚʠʥʦʤʘʪʢʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 
ʩʧʦʩʦʙʘ ʩʦʜʝʨʞʘʥʠʷ ʪʘʢʞʝ ʠʥʚʘʟʠʨʦʚʘʥʳ 
ʦʦʮʠʩʪʘʤʠ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʥʘ 16,7% ʜʦ-
ʩʪʘʪʦʯʥʦ ʩʣʘʙʦʡ (+) ʩʪʝʧʝʥʠ ʠʥʚʘʟʠʠ. ɿʘ-
ʨʘʞʝʥʥʦʩʪʴ ʢʨʠʧʪʦʩʧʦʨʠʜʠʷʤʠ ʩʚʠʥʦʤʘ-
ʪʦʢ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʫ ʬʝʨʤʝʨʦʚ ʩʦʩʪʘʚʠʣʘ 
14%, ʪʘʢʞʝ ʧʨʠ ʩʣʘʙʦʡ (+) ʩʪʝʧʝʥʠ ʠʥʚʘ-
ʟʠʠ (ʪʘʙʣ. 1). 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʥʘʠʙʦʣʝʝ ʠʥʚʘʟʠʨʦʚʘʥʳ ʦʦʮʠʩʪʘʤʠ ʢʨʠʧ-
ʪʦʩʧʦʨʠʜʠʡ ʧʦʨʦʩʷʪʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ 
ʦʪʢʦʨʤʝ ʚ ʚʦʟʨʘʩʪʝ 13-24 ʥʝʜʝʣʴ. ɿʘʨʫ-
ʙʝʞʥʳʝ ʞʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʟ ɽʚʨʦʧʳ [21, 
22, 15], ɸʤʝʨʠʢʠ [23] ʠ ɸʚʩʪʨʘʣʠʠ [24] ʚ 
ʙʦʣʴʰʠʥʩʪʚʝ ʩʦʦʙʱʘʶʪ ʦ ʥʘʠʙʦʣʴʰʝʤ 
ʠʥʚʘʟʠʨʦʚʘʥʠʠ ʞʠʚʦʪʥʳʭ 4-12-
ʥʝʜʝʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

 ʄʳ ʥʝ ʦʙʥʘʨʫʞʠʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 
ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ ʟʘʨʘʞʝʥʥʦʩʪʠ ʢʨʠʧ-
ʪʦʩʧʦʨʠʜʠʷʤʠ ʞʠʚʦʪʥʳʭ ʧʨʠ ʨʘʟʥʳʭ ʪʝʭ-
ʥʦʣʦʛʠʷʭ ʠ ʩʧʦʩʦʙʘʭ ʩʦʜʝʨʞʘʥʠʷ, ʥʦ ʚ ʪʦ 
ʞʝ ʚʨʝʤʷ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ 
ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚ ʠʥʚʘʟʠʨʦʚʘʥʥʦʩʪʠ ʨʘʟ-
ʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ (ʩʚʠʥʴʠ, ʧʨʠ-
ʥʘʜʣʝʞʘʱʠʝ ʢ ʦʜʥʠʤ ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ 
ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʚʳʨʘʱʠʚʘʥʠʷ 
ʠʥʚʘʟʠʨʦʚʘʥʳ ʢʨʠʧʪʦʩʧʦʨʠʜʠʷʤʠ ʚ ʦʜʥʠʭ 
ʠ ʪʝʭ ʞʝ ʧʨʝʜʝʣʘʭ, ʨʘʟʥʠʮʘ ʚ ʘʥʘʣʠʟʝ ʠʥ-
ʚʘʟʠʨʦʚʘʥʥʦʩʪʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʟʥʘʯʠ-
ʤʘ). 

 ʊʘʢʞʝ ʚʘʞʥʳʤ ʥʘ ʥʘʰ ʚʟʛʣʷʜ ʷʚʣʷʝʪʩʷ 
ʪʦʪ ʬʘʢʪ, ʯʪʦ ʟʘʯʘʩʪʫʶ ʢʨʠʧʪʦʩʧʦʨʠʜʠʠ 

ʊʘʙʣʠʮʘ 1 ï ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ Cryptosporidium scrofarum ʩʨʝʜʠ ʨʘʟʣʠʯʥʳʭ  
ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʩʚʠʥʝʡ ʧʨʠ ʨʘʟʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʩʦʜʝʨʞʘʥʠʷ  

ʚ ʫʩʣʦʚʠʷʭ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ɺʦʟʨʘʩʪʥʳʝ ʛʨʫʧ-
ʧʳ ʦʙʩʣʝʜʦʚʘʥ-
ʥʳʭ ʞʠʚʦʪʥʳʭ 

ʇʦʨʦʩʷʪʘ,  
ʠʥʚʘʟʠʨʦʚʘʥʥʳʝ 
C. scrofarum 
(ʕʀ, %) 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʦʦʮʠʩʪ (%) 

ʩʣʘʙʘʷ 
+ 

ʩʨʝʜʥʷʷ 
++ 

ʩʠʣʴʥʘʷ 
+++ 

ɺ ʩʚʠʥʦ-
ʢʦʤʧʣʝʢ
ʩʘʭ 

ɺ ʬʝʨ-
ʤʝʨʩʢʠʭ 
ʭʦʟʷʡ-
ʩʪʚʘʭ 

ɺ 
ʩʚʠʥʦ-
ʢʦʤʧʣ
ʝʢʩʘʭ 

ɺ 
ʬʝʨ-
ʤʝʨʩʢ
ʠʭ 
ʭʦʟʷʡ-
ʩʪʚʘʭ 

ɺ ʩʚʠʥʦ-
ʢʦʤʧʣʝʢ
ʩʘʭ 

ɺ 
ʬʝʨ-
ʤʝʨʩʢ
ʠʭ 
ʭʦʟʷʡ-
ʩʪʚʘʭ 

ɺ 
ʩʚʠʥʦ-
ʢʦʤʧʣ
ʝʢʩʘʭ 

ɺ 
ʬʝʨ-
ʤʝʨʩʢ
ʠʭ 
ʭʦʟʷʡ-
ʩʪʚʘʭ 

ʇʦʨʦʩʷʪʘ- ʩʦʩʫʥʳ 
(ʜʦ 5 ʥʝʜʝʣʴ) 40 24 3 32 3 16 20 ï 

ʇʦʨʦʩʷʪʘ-
ʦʪʲʝʤʳʰʠ (5-12 
ʥʝʜʝʣʴ) 

33,3 42 3,3 14 10 70 26,7 ï 

ʇʦʨʦʩʷʪʘ-
ʦʪʢʦʨʤʦʯʥʠʢʠ (13
-24 ʥʝʜʝʣʴ) 

60 72 13 30 26,7 42 23,3 ï 

ʇʦʨʦʩʷʪʘ ʩʪʘʨʰʝ 
24 ʥʝʜʝʣʴ 20 10 ï 4 13,3 6 6,7 ï 

ʉʚʠʥʦʤʘʪʢʠ 
16,7 14 100 100 ï ï ï ï 

ɺʩʝʛʦ 34 32,4 8,7 18,8 12 26,8 15,3 ï 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʫ ʞʠʚʦʪʥʳʭ ʚʩʝʭ ʚʦʟ-
ʨʘʩʪʥʳʭ ʛʨʫʧʧ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʢʣʠʥʠʯʝ-
ʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʧʨʦʷʚʣʝʥʠʷ ʜʠʘʨʝʠ. ʈʘʟ-
ʥʠʮʘ ʤʝʞʜʫ ʠʥʚʘʟʠʨʦʚʘʥʥʦʩʪʴʶ ʞʠʚʦʪ-
ʥʳʭ ʩ ʧʨʦʷʚʣʝʥʠʝʤ ʜʠʘʨʝʠ ʠ ʙʝʟ ʥʝʝ ʷʚʣʷ-
ʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʚ ʩʪʦʨʦʥʫ 
ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ. ʆʙ ʵʪʦʤ 
ʞʝ ʬʘʢʪʝ ʩʦʦʙʱʘʝʪ ʛʨʫʧʧʘ ʢʠʪʘʡʩʢʠʭ ʫʯʝ-
ʥʳʭ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 
ʤʝʪʘ-ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ [10]. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʘʢʪʫʘʣʴ-
ʥʦʩʪʴ ʨʘʩʩʤʦʪʨʝʥʠʷ ʪʝʦʨʠʠ ʦʙ ʦʧʧʦʨʪʫ-
ʥʠʩʪʠʯʝʩʢʦʡ ʨʦʣʠ ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ ʫ ʩʚʠ-
ʥʝʡ.  

 ɼʘʣʝʝ ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 
ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʠʟʫʯʘʝʤʦʛʦ ʨʝʛʠʦʥʘ ʫ ʚʩʝʭ 
ʞʠʚʦʪʥʳʭ ʙʳʣ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʝʜʠʥ-
ʩʪʚʝʥʥʳʡ ʚʠʜ ï ʉryptosporidium 
scrofarum. ʇʦʭʦʞʠʝ ʜʘʥʥʳʝ ʦʧʫʙʣʠʢʦʚʘ-
ʥʳ ʫʯʝʥʳʤʠ ʠʟ ʂʠʪʘʷ [25]. ɺ ʪʦ ʚʨʝʤʷ, 
ʢʘʢ ʨʷʜ ʫʯʝʥʳʭ ʧʠʰʫʪ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʫ 
ʧʦʨʦʩʷʪ 13 ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʢʨʠʧʪʦʩʧʦ-
ʨʠʜʠʡ [10, 11, 12, 13], ʦʜʥʘʢʦ ʜʦʤʠʥʠʨʫʶ-
ʱʠʤʠ ʚʠʜʘʤʠ ʚʦ ʚʩʝʤ ʤʠʨʝ ʚʩʝ ʞʝ ʷʚʣʷ-
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ʶʪʩʷ ʪʘʢʠʝ ʢʘʢ C. suis ʠ ʉ. scrofarum [14, 
10]. 

 ʀʥʪʝʨʝʩʥʦ ʪʘʢʞʝ ʠ ʪʦ, ʯʪʦ ʤʳ ʨʝʛʠ-
ʩʪʨʠʨʦʚʘʣʠ ʠʥʚʘʟʠʨʦʚʘʥʥʦʩʪʴ ʧʦʨʦʩʷʪ-
ʩʦʩʫʥʦʚ ʉ. scrofarum ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʤʥʦ-
ʛʠʝ ʘʚʪʦʨʳ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ ʧʠʰʫʪ ʦʙ ʠʥ-
ʚʘʟʠʨʦʚʘʥʥʦʩʪʠ ʜʘʥʥʳʤ ʚʠʜʦʤ ʢʨʠʧʪʦ-
ʩʧʦʨʠʜʠʡ ʞʠʚʦʪʥʳʭ ʙʦʣʝʝ ʩʪʘʨʰʝʛʦ ʚʦʟ-
ʨʘʩʪʘ [11, 26, 27, 15]. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ 
ʠ ʜʨʫʛʠʝ ʧʫʙʣʠʢʘʮʠʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶ-
ʱʠʝ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʦʚʧʘ-
ʜʘʶʱʠʭ ʩ ʥʘʰʠʤʠ [4, 28, 13]. 
ɺʳʷʚʣʝʥʥʳʝ ʥʘʤʠ ʢʨʠʧʪʦʩʧʦʨʠʜʠʠ ʫ 

ʧʦʜʩʦʩʥʳʭ ʩʚʠʥʦʤʘʪʦʢ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘ-
ʥʳ ʢʘʢ ʉ. scrofarum, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 
ʦ ʧʨʷʤʦʡ ʨʦʣʠ ʵʪʠʭ ʞʠʚʦʪʥʳʭ ʚ ʢʘʯʝʩʪʚʝ 
ʠʩʪʦʯʥʠʢʘ ʚʦʟʙʫʜʠʪʝʣʷ ʜʣʷ ʧʦʨʦʩʷʪ-
ʩʦʩʫʥʦʚ. 
ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟ 53 

ʦʙʨʘʟʮʦʚ ʬʝʢʘʣʠʡ ʩʚʠʥʝʡ, ʚʳʨʘʱʠʚʘʝʤʳʭ 
ʚ ʫʜʘʣʸʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʭʦʟʷʡʩʪʚʘʭ, 
ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʪʦʪʘʣʴʥʘʷ ɼʅʂ, ʢʦʪʦʨʘʷ 
ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʠʙ-
ʣʠʦʪʝʢ ʬʨʘʛʤʝʥʪʦʚ ʛʝʥʘ 18S ʨʈʅʂ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦ-
ʜʠʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 
ʧʨʘʡʤʝʨʦʚ.  
ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ ʙʳ-

ʣʦ ʧʦʣʫʯʝʥʦ ʦʪ 20 ʜʦ 100 ʪʳʩʷʯ ʥʫʢʣʝʦ-
ʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 
(ʧʨʦʯʪʝʥʠʡ), ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʢʦʪʦʨʳʭ 
ʩʫʤʤʘʨʥʦ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 2372 ASV 
(amplicon sequence variant).  
ɸʥʘʣʠʟ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞ-

ʥʦʩʪʠ ASV ʧʨʦʚʝʜʸʥʥʳʡ ʩ ʧʦʤʦʱʴʶ ʬʠ-
ʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʜʦʧʦʣʥʝʥʥʦʛʦ 
ʘʥʘʣʠʟʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ 
blastn ʚ ʙʘʟʝ ʜʘʥʥʳʭ GenBank, ʧʦʢʘʟʘʣ, 
ʯʪʦ ʩʫʤʤʘʨʥʦ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙ-
ʨʘʟʮʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʦʣʴʢʦ 10 ASV 
(amplicon sequence variant), ʠʤʝʶʱʠʭ ʚʳ-
ʩʦʢʦʝ ʩʭʦʜʩʪʚʦ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ, 
ʜʝʧʦʥʠʨʦʚʘʥʥʳʤʠ ʚ GenBank, ʢʘʢ ʬʨʘʛ-
ʤʝʥʪʳ ʛʝʥʘ 18S ʨʈʅʂ Cryptosporidium 
scrofarum. ʕʪʠ 10 ASV, ʦʜʥʘʢʦ, ʩʦʩʪʘʚʣʷ-
ʶʪ 40,6 % ʦʪ ʚʩʝʭ (944917) ʧʨʦʯʪʝʥʠʡ, 
ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ 53 ʦʙ-
ʨʘʟʮʦʚ. 
ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʪʦʣʴʢʦ ASV1 ʠ ASV2 ʧʦʣʥʦʩʪʴʶ ʠʜʝʥ-
ʪʠʯʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ ʧʨʠʩʫʪʩʪʚʫ-

ʶʱʠʤ ʚ GenBank, ʦʩʪʘʣʴʥʳʝ ʨʘʟʣʠʯʘʶʪʩʷ 
ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ, ʯʪʦ, ʫʯʠʪʳʚʘʷ ʚʳʩʦʢʫʶ 
ʢʦʥʩʝʨʚʘʪʠʚʥʦʩʪʴ ʛʝʥʘ 18S pʈʅʂ, ʛʦʚʦʨʠʪ 
ʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʷʭ ʤʝʞʜʫ 
ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʨʦʜʘ Cryiptosporidium, 
ʚʳʷʚʣʝʥʥʳʭ ʚ ʦʙʨʘʟʮʘʭ ʬʝʢʘʣʠʡ. ʆʩʦʙʝʥ-
ʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ASV8, ʩʭʦʜʩʪʚʦ ʢʦʪʦʨʦʛʦ 
ʩ ʙʣʠʞʘʡʰʠʤ ʨʦʜʩʪʚʝʥʥʠʢʦʤ ʨʦʜʘ Cryp-
tosporidium ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 91.47%, ʠ 
ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʜʦʚʦʣʴʥʦ ʫʜʘ-
ʣʸʥʥʦʤ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤ ʨʦʜʩʪʚʝ, ʚʧʣʦʪʴ 
ʜʦ ʥʦʚʦʛʦ ʚʠʜʘ. 
ɺʩʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ASV 

(ASV1é ASV10), ʘ ʪʘʢʞʝ ʥʝʩʢʦʣʴʢʦ ʧʦ-
ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʛʝʥʘ 18S ʨʈʅʂ Cryp-
tosporidium scrofarum ʚʟʷʪʳʝ ʠʟ Gen-
Bankôʘ (Sequence ID: MT071828, 
ON14980, KF597533. MN243610, 
MN243595), ʙʳʣʠ ʚʳʨʘʚʥʝʥʳ ʚ ʧʨʦʛʨʘʤ-
ʤʝ MEGA ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ 
Muscle. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ASV8 ʠʤʝʝʪ 
ʙʦʣʴʰʠʝ ʢʦʣʠʯʝʩʪʚʦ ʥʫʢʣʝʦʪʠʜʥʳʭ ʟʘʤʝʥ 
ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʘʤʧʣʠʬʠʮʠʨʦʚʘʥ-
ʥʦʛʦ ʫʯʘʩʪʢʘ ʛʝʥʘ 18S ʨʈʅʂ ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʜʨʫʛʠʤʠ ASV, ʘ ʪʘʢʞʝ ʨʝʬʝʨʝʥʩʥʳ-
ʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ. 
ʋʩʪʘʥʦʚʣʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʟʣʠʯ-

ʥʳʭ ASV-ʪʠʧʦʚ Cryptosporidium 
scrofarum ʚ ʨʘʟʣʠʯʥʳʭ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ 
ʭʦʟʷʡʩʪʚʘʭ ʩ ʨʘʟʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ 
ʩʧʦʩʦʙʘʤʠ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ, ʥʘ ʜʦ-
ʩʪʘʪʦʯʥʦ ʫʜʘʣʝʥʥʦʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʨʘʩʩʪʦ-
ʥ̫ʠʠ ʚ ʨʘʟʥʦʝ ʚʨʝʤ̫. ʍʦʨʦh ʦ ʚʠʜʥʦ, ʯʪʦ 
ʪʠʧʳ ASV1 ʠ ASV2, ʚʳʷʚʣʷʝʤʳʝ ʚ ʨʘʟ-
ʣʠʯʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ ʦʪ 
ʇʦʨʪʫʛʘʣʠʠ ʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʜʦ ʂʠʪʘʷ, 
ʀʥʜʠʠ ʠ ɸʚʩʪʨʘʣʠʠ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ 
ʚʦ ʚʩʝʭ ʭʦʟʷʡʩʪʚʘʭ, ʭʦʪʷ ʠ ʚ ʩʫʱʝʩʪʚʝʥʥʦ 
ʨʘʟʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. ʆʩʪʘʣʴʥʳʝ ASV ʧʨʠ-
ʩʫʪʩʪʚʫʶʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʤ ʢʦʣʠ-
ʯʝʩʪʚʝ ʠ ʥʝ ʧʦʚʪʦʨʷʶʪʩʷ ʦʪ ʭʦʟʷʡʩʪʚʘ ʢ 
ʭʦʟʷʡʩʪʚʫ. ɺʝʨʦʷʪʥʦ, ʵʪʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-
ʥʦʩʪʠ ʧʨʠʥʘʜʣʝʞʘʪ ʤʝʩʪʥʳʤ ʧʦʧʫʣʷʮʠʷʤ 
ʧʦʜʚʠʜʦʚ Cryptosporidium scrofarum.  
ʊʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥ ʬʘʢʪ ʧʦʩʪʦʷʥʥʦʡ 

ʨʝʠʥʚʘʟʠʠ ʞʠʚʦʪʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ 
ASV ʢʨʠʧʪʦʩʧʦʨʠʜʠʡ, ʦ ʯʝʤ ʛʦʚʦʨʠʪ ʪʦʪ 
ʬʘʢʪ, ʯʪʦ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʜʥʠʭ ʠ ʪʝʭ 
ʞʝ ʞʠʚʦʪʥʳʭ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʚ ʪʝʯʝʥʠʝ 
ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʠ 
ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʫ ʥʠʭ ʪʠʧʳ ASV ʥʝ 
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ʷʚʣʷʣʠʩʴ ʠʜʝʥʪʠʯʥʳʤʠ. 
ʀʥʪʝʨʝʩʥʳʤ ʜʣʷ ʥʘʫʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʦʙʥʘʨʫʞʝʥʠʝ ʫʥʠʢʘʣʴʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-
ʥʦʩʪʠ ʨʦʜʘ Cryptosporidium ʪʠʧʘ ASV8, 
ʢʦʪʦʨʳʡ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠ-
ʩʘʥ ʢʘʢ ʥʦʚʳʡ ʚʠʜ. 
ʆʙʥʘʨʫʞʝʥʥʳʝ ʥʘʤʠ ʥʫʢʣʝʦʪʠʜʥʳʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʫʥʠʢʘʣʴʥʳ-
ʤʠ. ʂʘʞʜʘʷ ʠʟ ʥʠʭ ʙʳʣʘ ʜʝʧʦʥʠʨʦʚʘʥʘ ʚ 
GenBank c ʧʨʠʩʚʦʝʥʠʝʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 
(Sequence ID: OR649139, OR654022, 
OR654023, OR661243, OR661244, 
OR654051, OR654052, OR654083, 
OR654084, OR654106). 
ɺʓɺʆɼʓ / CONCLUSION 
 ɺʧʝʨʚʳʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚ 

ʫʩʣʦʚʠʷʭ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ ʧʨʠʤʝʨʝ ɺʦʣʦ-
ʛʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʦ ʚʳʨʘ-
ʱʠʚʘʥʠʶ ʩʚʠʥʝʡ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʝʡʰʠʭ ʤʦʣʝʢʫʣʷʨʥʦ-
ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ 
ʧʘʨʘʟʠʪʠʨʦʚʘʥʠʝ C. scrofarum ʚʦ ʚʩʝʭ 
ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʧʦʨʦʩʷʪ. ʅʘʠʙʦʣʝʝ 
ʧʦʜʚʝʨʞʝʥʳ ʠʥʚʘʟʠʠ ʞʠʚʦʪʥʳʝ ʚ ʚʦʟ-
ʨʘʩʪʝ 13-24 ʥʝʜʝʣʴ. ʀʟʫʯʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ 
ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʢʨʠʧʪʦʩʧʦ-
ʨʠʜʠʡ. ʆʧʨʝʜʝʣʝʥʳ ʤʝʩʪʥʳʝ ʪʠʧʳ ASV, ʘ 
ʪʘʢʞʝ ʧʦʷʚʠʣʠʩʴ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʧʦʩʣʝ-
ʜʫʶʱʝʛʦ ʦʧʠʩʘʥʠʷ ʥʦʚʦʛʦ ʚʠʜʘ ʨʦʜʘ 
Cryptosporidium. 
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ABSTRACT  
The purpose of these studies was to iden-

tify, identify, analyze and study the distribu-
tion of Cryptosporidium scrofarum in pigs in 
the farms of the Vologda Region of the 
Northwestern Federal District of the Russian 
Federation. 
For the first time in the Russian Federa-

tion, using the example of the Vologda Ob-
last of the Northwestern Federal District in 
pig farms of various types using the latest 
molecular genetic methods, namely using 
high-throughput sequencing of amplicon 
libraries of fragments of the 18S rRNA gene 
obtained because of nested PCR, we have 
established the infection of C. scrofarum in 
all age groups of examined animals. The 
contamination of animals kept in pig farms 
was 34%, in farms - 32.4%. Animals that are 
fattened at the age of 13-24 weeks are most 
susceptible to infection. 
Analysis of ASV taxonomic affiliation 

using phylogenetic analysis, supplemented 
by analysis using the blastn algorithm in the 
GenBank database, showed that a total of 10 
ASV types (amplicon sequence variant) are 
present in all tested samples, which have 
high similarity to sequences deposited in 
GenBank as fragments of the 18S p gene 
Cryptosporidium scrofarum RNA. It has 
been established that the types of ASV1 and 
ASV2 detected in various geographical re-
gions of the world from Portugal and Great 
Britain to China, India and Australia are 
identified in all examined farms, although in 
significantly different quantities. The re-
maining ASVs are present in much smaller 
numbers and do not repeat from farm to 
farm. These sequences probably belong to 
local populations of subspecies Cryptospor-
idium scrofarum. It is interesting to find a 
unique sequence of the genus Cryptosporidi-
um of type ASV8, which can later be de-
scribed as a new species. 

https://rscf.ru/project/22-26-00002/
https://rscf.ru/project/22-26-00002/
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ʈɽʌɽʈɸʊ 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʠʛʨʘʝʪ ʮʝʥʪʨʘʣʴʥʫʶ ʨʦʣʴ ʚ ʟʜʦʨʦʚʴʝ ʠ 
ʧʦʪʦʣʦʛʠʠ ʞʠʚʦʪʥʦʛʦ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ ʜʣʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ. ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ ʨʦʜʘ Lactobacllus ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝ-
ʥʠʝ ʚ ʧʨʠʨʦʜʝ ʠ ʩʯʠʪʘʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʤʠʢʨʦʬʣʦʨʳ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ 
ʞʠʚʦʪʥʦʛʦ. Lactobacllus acidophilus ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʢʘʢ ʧʨʦʙʠʦʪʠʢ, ʠ 
ʠʟʚʝʩʪʥʘ ʩʚʦʠʤ ʠʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ, ʦʥʘ ʟʘʩʝʣʷʝʪ ʢʠʰʝʯʥʠʢ 

ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪ ʞʠʚʦʪʥʦʛʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʝʛʦ ʞʠʟʥʠ.   Enterococ-
cus faecium, ʪʘʢ ʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʧʨʦʙʠʦʪʠʢ, ʟʘ ʩʯʝʪ ʩʚʦʝʡ ʚʳʩʦʢʦʡ ʘʥʪʘʛʦʥʠʩʪʠʯʝ-
ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʙʠʦʪʳ, ʘ ʪʘʢʞʝ ʫʯʫʚʩʪʚʫʝʪ ʚ ʬʦʨʤʠʨʦʚʘ-
ʥʠʠ ʠ ʧʦʜʜʝʨʞʘʥʠʠ ʠʤʤʫʥʠʪʝʪʘ. ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʦʮʝʥʢʘ ʧʨʦʙʠʦ-
ʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ L. acidophilus 13, E. faecium ʢ-50 ʚ ʫʩʣʦʚʠʷʭ, ʠʤʠʪʠʨʫʶʱʠʭ ʞʝ-
ʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ, ʠʟʫʯʝʥʠʝ ʙʘʢʪʝʨʠʦʮʠʥʦʛʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝ-
ʩʢʠʭ ʩʚʦʡʩʪʚ ʣʘʢʪʦʙʘʢʪʝʨʠʡ ʠ ʵʥʝʪʝʨʦʢʦʢʢʦʚ ʠ ʠʭ ʢʦʤʧʦʟʠʮʠʠ.  ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ 
ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ɺʂʇʄ ʅʀʎ 
çʂʫʨʯʘʪʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪè ï ɻʦʩʅʀʀʛʝʥʝʪʠʢʘ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʘʤʠ 
ʰʪʘʤʤʳ ʚ ʢʦʤʧʦʟʠʮʠʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʝ ʠʭ ʨʘʟʚʠʪʠʷ, ʠ ʚ ʪʦ ʞʝ 
ʚʨʝʤʷ ʧʦʥʠʞʘʣʠ ʩʦʜʝʨʞʘʥʠʝ ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ, ʪʘʢʠʭ ʢʘʢ Escherichia coli K-12 J53, 
Staphylococcus aureus ATTCC 6538P(ʪʝʩʪ-ʰʪʘʤʤʳ). ʅʘʤʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʧʦʩʣʝʜʥʠʝ 
ʜʦʩʪʠʞʝʥʠʷ ʚ ʧʦʥʠʤʘʥʠʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ 
ʞʝʣʯʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʙʘʢʪʝʨʠʡ ʠ ʠʭ 
ʢʦʤʧʦʟʠʮʠʠ ʥʘ ʢʠʩʣʦʪʳ ʩʦʣʝʡ ʞʝʣʯʠ ʠ ʠʭ ʚʳʞʠʚʘʥʠʝ ʚ ʫʩʣʦʚʠʷ ʧʦʚʳʰʝʥʥʦʡ ʢʠʩʣʦʪʥʦ-
ʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʨʝʜʩʪʚ ʥʘ ʠʭ ʦʩʥʦʚʝ. 
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ɺɺɽɼɽʅʀɽ / INTRODUCTION  
ɾʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ ʦʨʛʘʥʠʟ-

ʤʘ ʞʠʚʦʪʥʦʛʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʰʠʨ-
ʥʳʡ ʘʨʝʘʣ ʦʙʠʪʘʥʠʷ ʤʠʢʨʦʬʣʦʨʳ ʚ ʦʨʛʘ-
ʥʠʟʤʝ. ɹʳʣʦ ʠʟʫʯʝʥʦ ʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʞʠʚʦʪʥʦʛʦ ʠʤʝʝʪ 
ʵʚʦʣʶʮʠʦʥʥʦ ʩʣʦʞʠʚʰʫʶʩʷ ʩʦʚʦʢʫʧ-
ʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʢʦʪʦʨʦʡ ʩʠʤ-
ʙʠʦʥʪʘʷ ʤʠʢʨʦʬʣʦʨʘ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʚʥʦ-
ʚʝʩʠʠ, ʦʙʨʘʟʫʝʪ ʤʠʢʨʦʙʥʳʝ ʘʩʩʦʮʠʘʮʠʠ, 
ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦ-
ʨʘʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʟʜʦʨʦʚʴʝ ʠ ʧʨʦʜʫʢʪʠʚ-
ʥʦʩʪʴ [13,15,18,19].  
ʃʘʢʪʦʙʘʮʠʣʣʳ ʷʚʣʷʶʪʩʷ ʥʘ ʩʝʛʦʜʥʷʰ-

ʥʠʡ ʜʝʥʴ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʧʨʦʙʠʦʪʠʯʝ-
ʩʢʠʤʠ ʙʘʢʪʝʨʠʷʤʠ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠ-
ʢʘ. ʀʭ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʦʪʤʝʯʘ-
ʶʪʩʷ ʚ ʫʯʘʩʪʠʠ ʩʦʟʨʝʚʘʥʠʷ ʠʤʤʫʥʥʦʡ 
ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ, ʘ ʪʘʢʞʝ ʚʢʣʶʯʘʶʪ ʚ 
ʩʝʙʷ ʢʦʥʢʫʨʝʥʮʠʶ ʠ ʘʥʪʘʛʦʥʠʟʤ ʧʦ ʦʪʥʦ-
ʰʝʥʠʶ ʢ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʤ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʘʤ [2,17].  
ɸʢʪʠʚʥʦʩʪʴ ʵʥʝʪʝʨʦʙʘʢʪʝʨʠʡ ʦʪʤʝʯʘ-

ʝʪʩʷ ʚ ʦʪʥʦʰʝʥʠʠ ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʙʠʦ-
ʪʳ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚʘʭ, 
ʚʠʪʘʤʠʥʦʦʙʨʘʟʦʚʘʥʠʠ, ʠʤʤʫʥʦʤʦʜʫʣʠʨʫ-
ʶʱʠʭ ʩʚʦʡʩʪʚʘʭ. ɾʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʝ 
ʙʦʣʝʟʥʠ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 
ʩʢʦʪʘ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʠʦʜ ʥʦʚʦʨʦʞʜʝʥʥʦ-
ʩʪʠ ʠʛʨʘʶʪ ʟʥʘʯʠʤʫʶ ʨʦʣʴ ʜʣʷ ʞʠʚʦʪʥʦ-
ʚʦʜʩʪʚʘ, ʪʘʢ ʢʘʢ ʦʪ ʵʪʦʛʦ ʟʘʚʠʩʠʪ ʠʤʤʫʥʦ-
ʣʦʛʠʯʝʩʢʠʡ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ. 
ɺʩʣʝʜʩʪʚʠʝ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʢʦʨʤʣʝ-
ʥʠʷ ʠ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 
ʦʨʛʘʥʠʟʤʝ ʤʘʪʝʨʠ, ʟʘʯʘʩʪʫʶ ʨʦʞʜʘʝʪʩʷ 
ʦʩʣʘʙʣʝʥʥʳʡ ʥʝʞʠʟʥʝʩʧʦʩʦʙʥʳʡ ʧʨʠʧʣʦʜ 
ʩ ʥʝʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ ʩʠʩʪʝʤʦʡ ʟʘʱʠʪʳ. 
ʅʘ ʬʦʥʝ ʵʪʦʛʦ ʢ ʪʘʢʦʤʫ ʦʨʛʘʥʠʟʤʫ ʚ ʜʘʣʴ-
ʥʝʡʰʝʤ ʧʨʠʢʨʝʧʣʷʝʪʩʷ ʠʥʬʝʢʮʠʦʥʥʳʡ 
ʘʛʝʥʪ, ʢʦʪʦʨʳʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 
ʥʦʩʠʪ ʠʥʬʝʢʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ. ɼʣʷ ʵʪʦʛʦ 
ʪʨʝʙʫʝʪʩʷ ʘʢʪʠʚʘʮʠʷ ʠʤʤʫʥʥʳʭ ʧʨʦʮʝʩ-
ʩʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʙʠʦʪʠʢʦʚ ʢʦʪʦʨʘʷ ʚ 
ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠ-
ʝʤ ʫʨʦʚʥʷ ʘʢʪʠʚʥʦʩʪʠ ʢʦʤʧʣʝʤʝʥʪʘ ʠ ʩʪʠ-
ʤʫʣʷʮʠʠ ʣʠʤʬʦʠʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 
[6,1,7,10, 5,14,16]. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʘʢʪʫʘʣʴʥʦʡ ʩʪʘʣʘ 

ʧʨʦʙʣʝʤʘ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʝʪʝʨʠʥʘʨʥʦʡ 
ʩʣʫʞʙʳ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʥʥʝʡ ʧʨʦʬʠ-
ʣʘʢʪʠʢʠ ʞʠʚʦʪʥʳʭ ʚ ʧʝʨʠʦʜ ʥʦʚʦʨʦʞʜʝʥ-

ʥʦʩʪʠ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʣʷ ʵʪʦʛʦ ʧʨʦ-
ʙʠʦʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʮʝʣʴʶ ʫʨʝʛʫ-
ʣʠʨʦʚʘʥʠʷ ʠʤʤʫʥʠʪʝʪʘ ʠ ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ 
ʧʨʠ ʣʝʯʝʥʠʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʨʘʞʘʶʱʠʭ ʞʝʣʫʜʦʯ-
ʥʦ-ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ [8,5].  
ʇʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ ʰʪʘʤ-

ʤʳ, ʢʦʪʦʨʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 
ʨʘʟʨʘʙʦʪʢʠ ʩʠʥʙʠʦʪʠʯʝʩʢʦʡ ʬʦʨʤʫʣʳ 
ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ çʂʨʠʪʝʨʠʷʤ ʠ 
ʪʨʝʙʦʚʘʥʠʷʤ ʦʪʙʦʨʘ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʠ 
ʧʨʝʙʠʦʪʠʯʝʩʢʠʭ ʰʪʘʤʤʦʚè. ʇʨʠ ʩʦʩʪʘʚʣʝ-
ʥʠʠ ʩʠʥʙʠʦʪʠʯʝʩʢʦʡ ʬʦʨʤʫʣʳ ʨʝʰʘʶʱʝʝ 
ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʠʤʝʪʴ ʚʳʙʦʨ ʧʨʦʙʠʦʪʠ-
ʢʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʢʘʟʳʚʘʪʴ ʙʣʘʛʦʪʚʦʨ-
ʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʞʠʚʦʪʥʦʛʦ ʧʨʠ 
ʨʘʟʜʝʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʆʧʨʝʜʝʣʝʥʠʝ 
ʩʦʩʪʘʚʘ ʩʠʥʙʠʦʪʠʯʝʩʢʦʡ ʬʦʨʤʫʣʳ ï ʯʨʝʟ-
ʚʳʯʘʡʥʦ ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ, ʢʦʪʦʨʫʶ ʧʨʝʜ-
ʩʪʦʠʪ ʠʩʩʣʝʜʦʚʘʪʴ [9].  
ʂʦʤʧʣʝʢʩʥʳʝ ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ ʩʨʝʜ-

ʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʣʫʯʰʫʶ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʠ ʥʝʩʝʪ ʟʘ ʩʦʙʦʡ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠ-
ʯʝʩʪʚʘ ʧʦʣʝʟʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʫʩʠ-
ʣʝʥʠʝ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʟʘ ʩʯʝʪ ʚʭʦʜʷʱʝ-
ʛʦ ʚ ʩʦʩʪʘʚ ʧʨʝʙʠʦʪʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, 
ʢʦʪʦʨʳʡ ʫʩʠʣʠʚʘʝʪ ʜʝʡʩʪʚʠʝ ʧʨʦʙʠʦʪʠʢʘ 
ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʦʛʦ [4,3,10,11,12].  
ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʠʤʝʶʱʠʝʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʥʦ ʫʢʘʟʳʚʘʶʪ ʥʘ ʦʧʪʠʤʠ-
ʟʠʨʦʚʘʥʥʦʝ ʜʝʡʩʪʚʠʝ ʧʨʦʙʠʦʪʠʢʦʚ, ʢʦʪʦ-
ʨʳʝ ʦʢʘʟʳʚʘʶʪ ʩʦʢʨʘʱʝʥʠʝ ʙʘʢʪʝʨʠʘʣʴ-
ʥʳʭ ʧʘʪʦʛʝʥʦʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 
ʪʨʘʢʪʘ. ʉʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ ʚʳʷʚʣʝʥʦ, 
ʯʪʦ ʚʦʧʨʦʩ ʦ ʜʝʡʩʪʚʠʠ ʠ ʚʣʠʷʥʠʠ ʧʨʦʙʠʦ-
ʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʥʘ ʟʜʦʨʦʚʴʝ ʞʠʚʦʪʥʳʭ 
ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʠʦʜ 
ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡ-
ʰʠʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʘʧʨʦʙʘʮʠʡ.  
ʎʝʣʴ ʨʘʙʦʪʳ: ʠʟʫʯʠʪʴ ʧʨʦʙʠʦʪʠʯʝ-

ʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʙʘʢʪʝʨʠʦʮʠʥʦʛʝʥʥʳʡ ʧʦ-
ʪʝʥʮʠʘʣ, ʚʣʠʷʥʠʝ ʢʠʩʣʦʪ ʩʦʣʝʡ ʞʝʣʯʠ ʠ 
ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 
ʰʪʘʤʤʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ Lactobacillus 
acidophilus 13, Enterococcus faecium ʂ-50 
ʠ ʠʭ ʢʦʤʧʦʟʠʮʠʠ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
 ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʘʥʪʘ-

ʛʦʥʠʩʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʧʨʦʙʠʦ-
ʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʢʠʩʣʦ-
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ʪʘʤ ʩʦʣʝʡ ʞʝʣʯʠ ʧʨʦʚʦʜʠʣʠ ʚ ʥʘʫʯʥʦ-
ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʙʘʟʦʚʦʡ ʢʘ-
ʬʝʜʨʳ ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʠ 
ʠʥʩʪʠʪʫʪʘ ʚʝʪʝʨʠʥʘʨʠʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʡ 
ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ɻɸʋè. 
ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʘʤʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʯʠʩʪʳʝ ʧʨʦʙʠʦ-
ʪʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ ʰʪʘʤʤʘ Lactobacillus 
acidophilus 13 ɺʂʇʄ ɺ-2585 ʠ ʰʪʘʤʤʘ 
Enterococcus faecium ʂ-50 ɺʂʇʄ ɺ-2579. 
ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ 
ʦʩʥʦʚʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʫʩʣʦʚʥʦ-
ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ Staphylo-
coccus aureus ATTCC 6538P ʠ Escherichia 
coli K-12 J53 ʜʝʧʦʥʠʨʦʚʘʥʥʳʝ ɻʦʩʅʀʀʛʝ-
ʥʝʪʠʢʘ çʂʫʨʯʘʪʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪè.  
ʆʮʝʥʢʫ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʰʪʘʤʤʦʚ ʢ 

ʘʥʪʠʙʠʦʪʠʢʘʤ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʄʋ 
2.3.2.2789 ï 10. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʘʛʘʨʠʟʦʚʘʥʥʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʩʨʝʜʫ 
ʄʇɸ, ʢʦʪʦʨʫʶ ʚʥʦʩʠʣʠ 20 ʤʣ ʥʘ ʩʪʝʨʠʣʴ-
ʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʯʘʰʢʠ ʇʝʪʨʠ, ʚ ʩʪʝʨʠʣʴ-
ʥʦʡ ʟʦʥʝ. ɼʘʣʝʝ ʦʭʣʘʞʜʘʣʠ ʠ ʞʜʘʣʠ ʧʦʣ-
ʥʦʛʦ ʟʘʩʪʳʚʘʥʠʷ. ʀʟ ʪʝʩʪʠʨʫʝʤʳʭ   ʧʨʦ-
ʙʠʦʪʠʯʝʩʢʠʭ ʰʪʘʤʤʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 
L. acidophilus 13, E. faecium ʂ-50 ʠ ʠʭ 
ʢʦʤʧʦʟʠʮʠʠ ʛʦʪʦʚʠʣʠ ʩʫʩʧʝʥʟʠʠ, ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʠʝ ʧʦ ʧʣʦʪʥʦʩʪʠ ʦʧʪʠʯʝʩʢʦʤʫ 
ʩʪʘʥʜʘʨʪʫ ʤʫʪʥʦʩʪʠ ʥʘ 5 ʝʜ. (ʩ ʩʦʜʝʨʞʘ-
ʥʠʝʤ ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ ʦʢʦʣʦ 1,5 ï 5Ĭ109 

ʂʆɽ/ʤʣ). ɿʘʪʝʤ ʧʨʦʠʟʚʦʜʠʣʠ ʟʘʩʝʚ ʩʫʩ-
ʧʝʥʟʠʠ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʢʫʣʴʪʫʨ. ɼʘʣʝʝ 
ʜʠʩʢʠ ʩ ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʧʨʝʧʘʨʘʪʦʤ 
ʥʘʥʦʩʠʣʠ ʧʦ 5 ʰʪʫʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʘʛʘʨʘ 
ʯʝʨʝʟ 15-20 ʤʠʥʫʪ ʧʦʩʣʝ ʝʛʦ ʠʥʦʢʫʣʷʮʠʠ 
ʩʫʩʧʝʥʟʠʝʡ. ʏʘʰʢʠ ʧʝʪʨʠ ʧʦʤʝʱʘʣʠ ʚ 
ʪʝʨʤʦʩʪʘʪ ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘ-
ʪʫʨʝ 37Áʉ ʚ ʪʝʯʝʥʠʠ 18-24 ʯʘʩʦʚ, ʧʦʩʣʝ 
ʯʝʛʦ ʧʨʦʠʟʚʦʜʠʣʠ ʟʘʤʝʨʳ ʟʦʥ ʟʘʜʝʨʞʢʠ 
ʨʦʩʪʘ. 
ɹʘʢʪʝʨʠʦʮʠʥʦʛʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʰʪʘʤʤʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʧʨʝʜʝʣʷʣʠ 
ʤʝʪʦʜʦʤ ʜʠʬʬʫʟʠʠ ʚ ʣʫʥʢʘʭ ʘʛʘʨʘ, ʩʦ-
ʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ 
2.3.2.2789-10. ʅʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʝʨʠʣʴʥʳʭ 
ʏʘʰʝʢ ʇʝʪʨʠ, ʚ ʩʪʝʨʠʣʴʥʦʡ ʟʦʥʝ, ʥʘʥʦʩʠ-
ʣʠ 15 ʤʣ, ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ 
ʠ ʦʭʣʘʞʜʝʥʥʦʛʦ ʜʦ 40-45Áʉ ʄʇɸ. ɼʘʣʝʝ, 
ʦʭʣʘʞʜʘʣʠ ʠ ʞʜʘʣʠ ʧʦʣʥʦʛʦ ʟʘʩʪʳʚʘʥʠʷ 
ʘʛʘʨʘ ʚ ʯʘʰʢʘʭ. ɿʘʪʝʤ ʧʨʦʠʥʢʫʙʠʨʦʚʘʥ-
ʥʳʝ ʚ ʪʝʯʝʥʠʠ 18-24 ʯʘʩʦʚ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ 

ʩ ʪʠʪʨʦʤ 109 ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ ʩʧʣʦʰ-
ʥʳʤ ʧʦʩʝʚʦʤ ʥʘʥʦʩʠʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦ 
1,5 ʤʣ. ʇʦʩʣʝ ʯʝʛʦ, ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʧʨʦ-
ʩʝʯʢʦʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʫʥʦʢ ʚ ʘʛʘʨʝ, 
ʤʝʪʦʜʦʤ ʰʪʘʤʧʦʚʢʠ ʚʳʨʝʟʘʣʠ ʜʠʘʤʝʪʨʦʤ 
5 ʤʤ ʧʦ ʦʢʨʫʞʥʦʩʪʠ, ʧʦʩʣʝ ʯʝʛʦ ʚ ʥʠʭ 
ʚʢʣʶʯʘʣʠ ʧʦ 0,15 ʤʣ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ 
ʰʪʘʤʤʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ L. acidophilus 
13, E. faecium ʂ-50 ʠ ʠʭ ʢʦʤʧʦʟʠʮʠʠ. 
ʏʘʰʢʠ ʇʝʪʨʠ ʧʦʤʝʱʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪ ʠ 
ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Áʉ ʥʘ 
ʧʨʦʪʷʞʝʥʠʠ 36 ʯʘʩʦʚ. ʉ ʧʦʩʣʝʜʫʶʱʠʤ 
ʟʘʤʝʨʦʤ ʟʦʥ ʟʘʜʝʨʞʢʠ ʨʦʩʪʘ. 
ʆʮʝʥʢʫ ʘʢʪʠʚʥʦʩʪʠ ʰʪʘʤʤʦʚ ʚ ʫʩʣʦ-

ʚʠʷʭ, ʠʤʠʪʠʨʫʶʱʠʭ ʞʝʣʫʜʦʯʥʦ-
ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ, ʚʳʧʦʣʥʷʣʠ ʩʦʛʣʘʩʥʦ ʄʋ 
2.3.2.2789 ï 10. ʆʜʠʥ ʤʠʣʣʠʣʠʪʨ ʢʫʣʴʪʫʨ 
ʩʦʙʠʨʘʣʠ ʚ ʩʪʝʨʠʣʴʥʫʶ ʧʨʦʙʠʨʢʫ ʠ ʮʝʥ-
ʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʠ 8000 ʦʙ/ʤʠʥ, ʥʘ ʧʨʦ-
ʪʷʞʝʥʠʠ 10 ʤʠʥ, ʧʨʠ 4ÁC. ɻʨʘʥʫʣʳ ʢʣʝʪʦʢ 
ʪʨʠʞʜʳ ʧʨʦʤʳʚʘʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ 
ʨʘʩʪʚʦʨʦʤ ʩ ʬʦʩʬʘʪʥʳʤ ʙʫʬʝʨʦʤ, ʘ ʟʘʪʝʤ 
ʨʝʩʫʩʧʝʥʜʠʨʦʚʘʣʠ ʜʦ 109 ʙ/ʤʣ ʚ ʙʫʣʴʦʥʝ 
MRS ʩ ʨʅ 3,0. ʇʦ 0,1 ʤʣ ʦʪʙʠʨʘʣʠ ʩʨʘʟʫ ʠ 
ʧʦʩʣʝ 1, 2 ʠ 3 ʯ ʠʥʢʫʙʘʮʠʠ ʧʨʠ 37ÁC. 
ʆʮʝʥʢʫ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʙʘʢʪʝʨʠʡ ʧʨʦʚʦʜʠ-
ʣʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʢʦʣʦ-
ʥʠʡ ʠ ʧʦʜʩʯʠʪʳʚʘʣʠ ʧʦʩʣʝ 24-ʯʘʩʦʚʦʡ 
ʠʥʢʫʙʘʮʠʠ ʧʨʠ 37ÁC ʤʝʪʦʜʦʤ ʧʦʜʩʯʝʪʘ ʥʘ 
ʯʘʰʢʘʭ ʇʝʪʨʠ ʜʣʷ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʩʷʪʠʯʥʳʭ ʨʘʟʚʝʜʝʥʠʡ, 
ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʚ 0,1% ʧʝʧʪʦʥʦʚʦʤ ʙʫʣʴ-
ʦʥʝ. ɺʳʞʠʚʘʝʤʦʩʪʴ ʙʘʢʪʝʨʠʡ ʚʳʨʘʞʘʣʠ ʚ 
ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʷʭ ʢʦʣʦʥʠʝʦʙ-
ʨʘʟʫʶʱʠʭ ʝʜʠʥʠʮ ʥʘ ʤʠʣʣʠʣʠʪʨ (lg10 
ʂʆɽ/ʤʣ). 
ʇʝʨʝʥʦʩʠʤʦʩʪʴ ʩʦʣʝʡ ʞʝʣʯʠ ʰʪʘʤʤʘ-

ʤʠ ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʨʦʩʪʘ ʥʘ 
ʙʫʣʴʦʥʝ MRS, ʚ ʢʦʪʦʨʳʡ ʙʳʣʦ ʚʥʝʩʝʥʦ 
0,3% ʛʣʠʢʦʭʦʣʝʚʦʡ ʢʠʩʣʦʪʳ (Clearsynth) 
ʩʦʛʣʘʩʥʦ ʄʋ 2.3.2.2789 ï 10. ʐʪʘʤʤʳ L. 
acidophilus 13 ʠ E. faecium ʂ-50 ʚʳʨʘʱʠ-
ʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 12 ʯʘʩʦʚ ʚ ʙʫʣʴʦʥʝ MRS. 
ʂʦʣʠʯʝʩʪʚʦ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʢʦʣʦʥʠʡ 
ʦʧʨʝʜʝʣʷʣʠ ʯʝʨʝʟ 0, 1, 2 ʠ 3 ʯʘʩʦʚ ʚʦʟʜʝʡ-
ʩʪʚʠʷ ʨʘʩʪʚʦʨʘ ʠʤʠʪʠʨʫʶʱʝʛʦ ʩʦʣʠ ʞʝʣ-
ʯʠ. ʇʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʚ ʪʝʯʝʥʠʝ 24 ʯ ʧʨʠ 
37ÁC ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʦʮʝʥʠʚʘʣʠ ʩ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 
ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ (ʂʆɽ/ʤʣ). 
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ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ɺ ʭʦʜʝ ʦʮʝʥʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ in 

vitro ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʢʫʣʴ-
ʪʫʨ ʰʪʘʤʤʘ Lactobacillus acidophilus 13 
ɺʂʇʄ ɺ-2585 ʠ ʰʪʘʤʤʘ Enterococcus 
faecium ʂ-50 ɺʂʇʄ ɺ-2579, ʘ ʪʘʢʞʝ ʠʭ 
ʢʦʤʧʦʟʠʮʠʠʚ ʦʪʥʦʰʝʥʠʠ ʢ ʪʝʩʪ-
ʢʫʣʴʪʫʨʘʤ Escherichia coli K-12 J53 ʠ 
Staphylococcus aureus ATTCC 6538P ʙʳʣʘ 
ʫʩʪʘʥʦʚʣʝʥʘ ʚʳʨʘʞʝʥʥʘʷ ʘʥʪʠʤʠʢʨʦʙʥʘʷ 
ʘʢʪʠʚʥʦʩʪʴ ʠ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʘʥʪʠʙʘʢʪʝ-
ʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ (ʊʘʙʣʠʮʘ 1). 
ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ E. 

faecium ʂ-50 ʥʘ 23,5% (ʈ <0,05) ʙʦʣʝʝ 
ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʚʘʥʢʦʤʠʮʠʥʫ, ʯʝʤ L. 
acidophilus 13, ʘ ʢ ʧʝʥʠʮʠʣʣʠʥʫ ʥʘ 25,0% 
(ʈ <0,05). ʆʜʥʘʢʦ ʧʨʠ ʠʭ ʩʦʯʝʪʘʥʠʠ 
ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʫʢʘʟʘʥʥʳʤ ʘʥʪʠʙʠʦʪʠʢʘʤ 
ʚʦʟʨʘʩʣʘ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ (ʈ <0,001). 
ʉʦʛʣʘʩʥʦ ʨʝʛʠʩʪʨʘʮʠʠ ʚʨʝʤʝʥʠ ʚʳʜʝʣʝ-

ʥʠʷ ʨʝʟʠʩʪʝʥʪʥʳʭ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ ʚʝ-
ʱʝʩʪʚ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʠʩʧʳʪʫʝʤʳʤʠ ʧʨʦ-
ʙʠʦʪʠʯʝʩʢʠʤʠ ʰʪʘʤʤʘʤʠ ʙʘʢʪʝʨʠʡ, ʩʦ-
ʩʪʘʚʣʷʝʪ 18 ʯʘʩʘ, ʘ ʚʨʝʤʷ, ʟʘ ʢʦʪʦʨʦʝ ʘʢ-
ʪʠʚʠʟʠʨʫʝʪʩʷ ʨʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩʦ-
ʩʪʘʚʠʣ 24 ʯʘʩʘ. 
ʉʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʙʠʦʪʠʢʦʚ 

ʠ ʘʥʪʠʙʠʦʪʠʢʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʩʧʘʥʦʚʣʝ-
ʥʠʶ ʵʦʙʠʦʟʘ ʢʠʰʝʯʥʠʢʘ ʫʞʝ ʥʘ ʬʦʥʝ ʘʥ-
ʪʠʤʠʢʨʦʙʥʦʡ ʪʝʨʘʧʠʠ. ʇʦʵʪʦʤʫ ʩʨʘʚʥʠ-
ʪʝʣʴʥʦ ʥʠʟʢʘʷ ʠʭ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʘʥ-
ʪʠʙʠʦʪʠʢʘʤ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʠʝʤʣʠʤʦʩʪʠ. L. aci-
dophilus ʦʙʣʘʜʘʶʪ ʭʨʦʤʦʩʦʤʥʦʡ ʘʥʪʠʙʠʦ-
ʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ, ʧʨʠ ʵʪʦʤ ʧʣʘʟʤʠ-
ʜʳ, ʬʦʨʤʠʨʫʶʱʠʝ ʜʘʥʥʫʶ ʬʫʥʢʮʠʶ ʫ 
ʣʘʢʪʦʙʘʢʪʝʨʠʡ ʠʤʝʶʪ ʤʘʣʫʶ ʤʦʣʝʢʫʣʷʨ-
ʥʫʶ ʤʘʩʩʫ ʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʜʘʥʳ ʜʨʫ-
ʛʠʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ. 

ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʰʪʘʤʤʦʚ L. acidophilus 13, E. 
faecium ʂ-50, ʠ ʠʭ ʢʦʤʧʦʟʠʮʠʠ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ 

ʐʪʘʤʤ 
ɼʠʘʤʝʪʨ ʟʦʥʳ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʤʤ) 

ɺʘʥʢʦʤʠʮʠʥ ʇʝʥʠʮʠʣʣʠʥ 

L. acidophilus 13 17,0+0,20 16+0,60 

E. faecium ʂ-50 21,0+0,60 20+0,80 

L. acidophilus 13 ʠ  
E. faecium ʂ-50 

10,0+1,00 9+1,20 

ʊʘʙʣʠʮʘ 2 ï ɸʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ L. acidophilus 13, 
E. faecium ʂ-50 ʠ ʠʭ ʢʦʤʦʟʠʮʠʠ (ʟʦʥʘ ʟʘʜʝʨʞʢʠ ʨʦʩʪʘ ʚ ʤʤ) 

ʊʝʩʪ-ʢʫʣʴʪʫʨʘ L. acidophilus 13 E. faecium ʂ-50 
L. acidophilus 13 ʠ  
E. faecium ʂ-50 

E. coli 
K-12 J53 

22,0+1,0 20,0+0,6 25,0+1,2 

St. aureus ATTCC 
6538P 

13,0+0,6 16,0+1,0 17,0+1,5 

ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʜʝʣʘʝʪ ʚʦʟ-
ʤʦʞʥʳʤ ʠ ʙʝʟʦʧʘʩʥʳʤ ʠʭ ʧʨʠʤʝʥʝʥʠʝ. 
ʄʝʭʘʥʠʟʤ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ E. faecium ʢ 
ʧʝʥʠʮʠʣʣʠʥʘʤ ʦʙʫʩʣʦʚʣʝʥ ʩ ʧʨʦʜʫʢʮʠʝʡ 
ɓ-ʣʘʢʪʦʤʘʟ, ʘ ʪʘʢʞʝ ʵʢʩʧʨʝʩʩʠʝʡ ʥʠʟʢʦʘʬ-
ʬʠʥʥʦʛʦ ʧʝʥʠʮʠʣʣʠʥʩʚʷʟʳʚʘʶʱʠʭ ʙʝʣ-
ʢʦʚ ʠʣʠ ʤʫʪʘʮʠʝʡ ʛʝʥʦʚ ʠʭ ʢʦʜʠʨʫʶʱʠʭ. 
ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, 
ʯʪʦ ʩʦʯʝʪʘʥʠʝ ʦʪʤʝʯʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 
ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʜʘʸʪ ʧʦʪʝʥʮʠʨʫʶʱʠʡ 
ʵʬʬʝʢʪ ʫʩʠʣʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʯʪʦ ʦʙʫ-

ʩʣʘʚʣʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 
ʢʦʤʙʠʥʘʮʠʠ ʰʪʘʤʤʦʚ ʩʦʚʤʝʩʪʥʦ ʩ ʘʥʪʠ-
ʙʠʦʪʠʢʘʤʠ ʠʟ ʛʨʫʧʧʳ ʧʝʥʠʮʠʣʣʠʥʦʚ. 
ʉʥʠʞʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠʟʫʯʘʝʤʦʡ 
ʢʦʤʙʠʥʘʮʠʠ ʢ ʚʘʥʢʦʤʠʮʠʥʫ ʪʘʢʞʝ ʫʢʘʟʳ-
ʚʘʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʸ ʥʘʟʥʘʯʝʥʠʷ ʥʘ 
ʬʦʥʝ ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʠ. ʆʜʥʘʢʦ, ʧʨʠ 
ʵʪʦʤ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 
ʢ ʜʘʥʥʦʤʫ ʘʥʪʠʙʠʦʪʠʢʫ ʘʢʪʫʘʣʴʥʳʭ ʚʦʟ-
ʙʫʜʠʪʝʣʝʡ ʫ ʙʦʣʴʥʦʛʦ ʞʠʚʦʪʥʦʛʦ, ʪʘʢ ʢʘʢ, 
ʫʚʝʣʠʯʝʥʠʝ ʧʫʣʘ ʚʘʥʢʦʤʠʮʠʥʨʝʟʠʩʪʝʥʪ-
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ʥʳʭ ʵʥʪʝʨʦʢʦʢʢʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 
ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥ-
ʥʦʡ ʤʝʜʠʮʠʥʳ. 
ʇʨʦʚʝʜʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 
ʠʩʧʳʪʫʝʤʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʙʳʣ ʦʧʨʝ-
ʜʝʣʸʥ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʢ ʢʦʤʧʦʟʠ-
ʮʠʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʢʫʣʴ-
ʪʫʨ ʰʪʘʤʤʦʚ Lactobacillus acidophilus 13 
ɺʂʇʄ ɺ-2585 ʠ Enterococcus faecium ʂ-
50 ɺʂʇʄ ɺ-2579 (ʊʘʙʣʠʮʘ 2). 
ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ, ʠʟ ʪʘʙʣʠʮʳ 2 ʚʳ-

ʙʨʘʥʥʳʝ ʥʘʤʠ ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ ʰʪʘʤʤʳ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ L. acidophilus 13 ʠ E. 
faecium ʂ-50 ʧʨʦʷʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 
ʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ 
ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʪʝʩʪ-ʢʫʣʴʪʫʨ, ʪʘʢ 
ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ ʰʪʘʤʤ L. acidophilus 13 
ʦʢʘʟʳʚʘʝʪ ʫʤʝʨʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦ-
ʰʝʥʠʠ ʢ E. coli K-12 J53, ʛʜʝ ʟʦʥʳ ʠʥʛʠ-
ʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʩʦʩʪʘʚʠʣʠ 22,0+1,0 ʤʤ 
ʧʦ ʦʢʨʫʞʥʦʩʪʠ ʣʫʥʢʠ. ʆʜʥʘʢʦ ʚ ʦʪʥʦʰʝ-
ʥʠʠ ʢ St. aureus ATTCC 6538P ʠʩʩʣʝʜʫʝ-
ʤʳʡ ʰʪʘʤʤ ʧʨʦʷʚʣʷʝʪ ʤʘʣʫʶ ʤʠʢʨʦʙʥʫʶ 
ʘʢʪʠʚʥʦʩʪʴ, ʠ ʟʦʥʘ ʟʘʜʝʨʞʢʠ ʨʦʩʪʘ ʚʦʢʨʫʛ 
ʣʫʥʦʢ ʩʦʩʪʘʚʠʣʘ 13,0+0,6 ʤʤ. ʇʨʦʙʠʦʪʠ-
ʯʝʩʢʠʡ ʰʪʘʤʤ E. faecium ʂ-50 ʦʢʘʟʘʣ ʙʦ-
ʣʝʝ ʚʳʨʘʞʝʥʥʫʶ ʠʥʛʠʙʠʨʫʶʱʫʶ ʘʢʪʠʚ-
ʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ 
ʪʝʩʪ-ʦʙʲʝʢʪʦʚ, ʘ ʠʤʝʥʥʦ ʟʦʥʘ ʟʘʜʝʨʞʢʠ 
ʨʦʩʪʘ ʚ ʦʪʥʦʰʝʥʠʠ ʢ E. coli K-12 J53 ʩʦ-
ʩʪʘʚʠʣʘ 20,0+0,6 ʤʤ, ʘ ʚ ʦʪʥʦʰʝʥʠʠ 
ʰʪʘʤʤʘ St. aureus ATTCC 6538P ï 
16,0+1,0 ʤʤ. 
ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʘʢʪʠʯʝ-

ʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʦʧʳʪʝ ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʦʟʠʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʦʚ L. acidophilus 13 ʠ E. faecium ʂ-50. 
ʊʘʢ, ʠʥʛʠʙʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝ-
ʥʠʠ ʢ E. coli K-12 J53 ʩʦʩʪʘʚʠʣʘ 25,0+1,2 

ʤʤ, ʘ ʚ ʦʪʥʦʰʝʥʠʠ St. aureus ATTCC 
6538P ʟʦʥʘ ʟʘʜʝʨʞʢʠ ʨʦʩʪʘ ʙʳʣʘ ʨʘʚʥʘ 
17,0+1,5 ʤʤ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʦ ʧʨʦʷʚʣʝʥʠʠ 
ʠʭ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʵʬ-
ʬʝʢʪʘ ʠ ʚʳʩʦʢʦʡ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ ʘʢ-
ʪʠʚʥʦʩʪʠ.  
 ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʦʧʨʝʜʝʣʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ 
ʰʪʘʤʤʘ Lactobacillus acidophilus 13 
ɺʂʇʄ ɺ-2585 ʠ ʰʪʘʤʤʘ Enterococcus 
faecium ʂ-50 ɺʂʇʄ ɺ-2579 ʧʨʠ ʩʥʠʞʝ-
ʥʠʠ pH ʜʦ 3,0 ʠ ʧʝʨʝʥʦʩʠʤʦʩʪʴ ʞʝʣʯʠ 
(ʛʣʠʢʦʭʦʣʝʚʦʡ ʢʠʩʣʦʪʳ) ʰʪʘʤʤʘʤʠ ʧʨʝʜ-
ʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 
ɺʳʞʠʚʘʝʤʦʩʪʴ L. acidophilus 13 ʧʦʩʣʝ 

3-ʯʘʩʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 0,3% ʨʘʩʪʚʦʨʘ, 
ʠʤʠʪʠʨʫʶʱʝʛʦ ʩʦʣʠ ʞʝʣʯʠ, ʘ ʠʤʝʥʥʦ 
ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʩʥʠʞʝʥ ʩ 
9,06 ʜʦ 8,91, ʯʪʦ ʦʪʨʘʞʘʝʪ ʚʳʞʠʚʘʝʤʦʩʪʴ 
ʧʨʠ ʢʨʠʪʠʯʝʩʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʠʩʧʦʣʴ-
ʟʫʝʤʦʡ ʜʣʷ ʦʪʙʦʨʘ ʫʩʪʦʡʯʠʚʳʭ ʰʪʘʤʤʦʚ. 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʷʚʠʣʦ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝ-
ʣʠ ʚʳʞʠʚʘʝʤʦʩʪʠ L. acidophilus 13 ʠ E. 
faecium ʂ-50 ʚ ʧʨʠʩʫʪʩʪʚʠʠ 0,3% ʨʘʩʪʚʦ-
ʨʘ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʚʳʩʦʢʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢ 
ʚʳʞʠʚʘʥʠʶ ʠ ʧʨʦʣʠʬʝʨʘʮʠʠ ʧʨʠ ʢʠʰʝʯ-
ʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. ɹʣʘʛʦʜʘʨʷ ʣʠʧʦʬʠʣʴ-
ʥʦʡ ʧʨʠʨʦʜʝ ʩʪʝʨʦʠʜʥʦʛʦ ʢʦʣʴʮʘ ʞʝʣʯ-
ʥʳʭ ʢʠʩʣʦʪ, ʦʥʠ ʦʙʣʘʜʘʶʪ ʚʳʨʘʞʝʥʥʦʡ 
ʘʢʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʩʥʦʚʝ 
ʢʦʪʦʨʦʡ ʣʝʞʠʪ ʠʭ ʜʝʩʪʨʫʢʪʠʚʥʦʝ ʚʦʟʜʝʡ-
ʩʪʚʠʝ ʥʘ ʥʘʨʫʞʥʫʶ ʤʝʤʙʨʘʥʫ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʦʚ, ʧʦʵʪʦʤʫ ʥʘʣʠʯʠʝ ʞʝʣʯʠ ʚ ʢʠʰʝʯ-
ʥʠʢʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʩʥʠʞʘ-
ʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦ-
ʙʠʦʪʠʢʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʫʢʘ-
ʟʳʚʘʶʪ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʨʝʟʠ-
ʩʪʝʥʪʥʦʩʪʴ ʠʟʫʯʘʝʤʳʭ ʰʪʘʤʤʦʚ ʢ ʚʣʠʷ-
ʥʠʶ ʛʣʠʢʦʭʦʣʝʚʦʡ ʢʠʩʣʦʪʳ, ʯʪʦ ʧʦʜʪʚʝʨ-
ʞʜʘʝʪ ʠʭ ʧʨʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ.  

ɺʨʝʤʷ  
ʚʦʟʜʝʡʩʪʚʠʷ (ʯ) 

ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʣʝʪʦʢ (log10 ʂʆɽ/ʤʣ) 

L. acidophilus 13 E. faecium ʂ-50 L. acidophilus 13 
E. faecium ʂ-

50 

ʉʥʠʞʝʥʠʝ pH ʙʫʣʴʦʥʘ MRS  ɻʣʠʢʦʭʦʣʝʚʘʷ ʢʠʩʣʦʪʳ 

pH 3,0 0,3% 

0 9,11 5,03 9,06 4,96 

1 8,99 4,98 8,99 4,91 

2 8,81 4,96 8,96 4,87 

3 8,75 4,88 8,91 4,82 

ʊʘʙʣʠʮʘ 3 ï ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʣʝʪʦʢ L. acidophilus 13 ʠ E. faecium ʂ-50 ʧʨʠ 
ʩʥʠʞʝʥʠʠ pH ʜʦ 3 ʠ ʧʝʨʝʥʦʩʠʤʦʩʪʴ ʞʝʣʯʠ (ʛʣʠʢʦʭʦʣʝʚʦʡ ʢʠʩʣʦʪʳ) ʰʪʘʤʤʘʤʠ 
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ɺʓɺʆɼʓ / CONCLUSION  
ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʤʦʞʥʦ 
ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ, ʠʩʩʣʝʜʫʝʤʳʝ ʧʨʦʙʠʦ-
ʪʠʯʝʩʢʠʝ ʰʪʘʤʤʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʜʝ-
ʤʦʥʩʪʨʠʨʫʶʪ ʚʳʩʦʢʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦ-
ʪʠʚʦʩʪʦʷʪʴ ʩʫʨʦʚʳʤ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶ-
ʱʝʡ ʩʨʝʜʳ, ʪʘʢʠʤ ʢʘʢ ʩʥʠʞʝʥʠʝ pH ʜʦ 3,0 
ʠ ʧʝʨʝʥʦʩʠʤʦʩʪʴ ʞʝʣʯʠ (ʛʣʠʢʦʭʦʣʝʚʦʡ 
ʢʠʩʣʦʪʳ) ʰʪʘʤʤʘʤʠ. ɸ ʠʤʝʥʥʦ ʥʝ ʟʥʘʯʠ-
ʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʧʦʢʘ-
ʟʘʪʝʣʝʡ L. ʘcidophilus 13 ʠ E. faecium ʂ-50 
ʩ 9,11 ʜʦ 8,75 ʠ 5,03 ʜʦ 4,88 ʂʆɽ/ʤʣ, ʯʪʦ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʞʠʟʥʝʩʧʦʩʦʙ-
ʥʦʩʪʠ ʢʣʝʪʦʢ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 
 ʊʘʢ ʞʝ ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʳ L. acidophilus 13 ʠ E. faecium ʂ-50, 
ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʢʦʤʧʦʟʠʮʠʠ, ʧʨʦʷʚʠʣʠ 
ʚʳʩʦʢʫʶ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʘʥʪʠʙʘʢʪʝʨʠ-
ʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ï ɺʘʥʢʦʤʠʮʠʥʫ ʠ 
ʇʝʥʠʮʠʣʣʠʥʫ, ʛʜʝ ʟʦʥʳ ʟʘʜʝʨʞʢʠ ʨʦʩʪʘ 
ʩʦʩʪʘʚʠʣʠ 10+1,0 ʤʤ ʠ 9+1,2 ʤʤ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ. 
ʇʨʦʚʝʜʝʥʥʘʷ ʦʮʝʥʢʘ ʘʥʪʦʛʦʥʠʩʪʠʯʝ-

ʩʢʠʭ ʩʚʦʡʩʪʚ ʠʩʧʳʪʫʝʤʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʦʚ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʧʨʦʙʠʦʪʠ-
ʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʢʘʟʘʣʘ ʢʦʤʧʦʟʠʮʠʷ 
ʠʟ ʢʫʣʴʪʫʨ ʰʪʘʤʤʘ  Lactobacillus acidophi-
lus 13 ʠ ʰʪʘʤʤʘ Enterococcus faecium ʂ-
50 ʧʨʦʷʚʣʷʷ ʚʳʩʦʢʫʶ ʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚ-
ʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʪʝʩʪ-ʢʫʣʴʪʫʨ E. coli 
K-12 J53 ʠ ʫʤʝʨʝʥʥʦʡ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʡ 
ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ 
St. aureus ATTCC 6538P, ʯʪʦ ʠʤʝʝʪ ʧʝʨ-
ʩʧʝʢʪʠʚʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤ-
ʧʦʥʝʥʪʘ ʙʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ 
ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʪʝʨʘ-
ʧʠʠ ʟʘʙʦʣʝʚʘʥʠʡ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 
ʪʨʘʪʘ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʵʪʠʦʣʦʛʠʠ. 
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ABSTRACT 
It is known that the gut microbiota plays 

a central role in the health and biology of the 
animal, and is therefore important for scien-
tific research. Microorganisms of the genus 
Lactobacllus are widespread in nature and 
are considered representatives of the micro-
flora of the macroorganism of the animal. 
Lactobacllus acidophilus is widely used as a 
probiotic, and is known for its immunostim-
ulating effect, it colonizes the intestines of a 
newborn and accompanies the animal 
throughout its life. Enterococcus faecium is 
also used as a probiotic, due to its high an-
tagonistic activity against pathogenic micro-
biota, and also participates in the formation 
and maintenance of immunity. The purpose 
of this study was to evaluate the probiotic 
component of L. acidophilus 13, E. faecium 
k-50 in conditions simulating the gastroin-
testinal tract, to study the bacteriocinogenic 
potential and antagonistic properties of lac-
tobacilli and enterococci and their composi-
tion. In this review, we summarize recent 
advances in understanding the mechanisms 
involved in bacterial tolerance to bile, with 
particular emphasis on research contribu-
tions. In addition, the physiological and eco-
logical role of enzymes and their importance 
for animal health, as well as the function of 
bile acid as a regulator of metabolism, are 
discussed. Samples were used in the study. 
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ʈɽʌɽʈɸʊ 
Escherichia coli ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʥʦʨʦʤʦʬʣʦʨʳ ʞʝʣʫʜʦʯʥʦ-
ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ, ʦʜʥʘʢʦ, ʛʝʥʦʤ E. coli ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ 
ʛʝʥʳ, ʢʦʜʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ ʚʠʨʫʣʝʥʪʥʦʩʪʠ, ʦʙʫʩʣʘʚʣʠʚʘʷ ʙʦʣʝʟʥʠ ʞʠʚʦʪʥʳʭ ʠ 
ʯʝʣʦʚʝʢʘ ʩ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦ-
ʷʚʣʝʥʠʡ. ʅʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʬʘʢʪʦʨʦʚ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʥʝ ʚʩʝʛʜʘ ʢʦʨʨʝʣʠ-
ʨʫʝʪ ʩ ʩʝʨʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʦʡ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʫʯʠʪʳʚʘʝʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʣʘ-

ʙʦʨʘʪʦʨʠʡ ʠ ʧʨʠʚʦʜʠʪ ʢ ʦʰʠʙʢʘʤ ʚ ʜʠʘʛʥʦʩʪʠʢʝ. ʇʦ ʤʝʩʪʫ ʣʦʢʘʣʠʟʘʮʠʠ ʚʳʟʳʚʘʝʤʦʛʦ 
ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚʦʟʙʫʜʠʪʝʣʝʡ ʵʰʝʨʠʭʠʦʟʦʚ ʜʝʣʷʪ ʥʘ ʜʠʘʨʝʝʛʝʥʥʳʝ (DEC) ʠ 
ʚʳʟʳʚʘʶʱʠʝ ʙʦʣʝʟʥʠ ʚʥʝʢʠʰʝʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ (ExPEC). ʇʦ ʥʘʣʠʯʠʶ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 
ʬʘʢʪʦʨʦʚ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʠ ʧʘʪʦʛʝʥʝʟʫ ʚʳʟʳʚʘʝʤʳʭ ʙʦʣʝʟʥʝʡ ʜʠʘʨʝʝʛʝʥʥʳʝ E. coli ʧʦʜ-
ʨʘʟʜʝʣʷʶʪ ʥʘ ʵʥʪʝʨʦʧʘʪʦʛʝʥʥʳʝ (ɽʈɽʉ), ʵʥʪʝʨʦʠʥʚʘʟʠʚʥʳʝ (EIEC), ʜʠʬʬʫʟʥʦ-
ʘʜʛʝʨʝʥʪʥʳʝ (DAEC), ʵʥʪʝʨʦʘʛʛʨʝʛʘʪʠʚʥʳʝ (EAggEC), ʵʥʪʝʨʦʪʦʢʩʠʛʝʥʥʳʝ (ɽʊɽʉ) ʠ ʰʠ-
ʛʘʪʦʢʩʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʠʣʠ ʵʥʪʝʨʦʛʝʤʦʨʨʘʛʠʯʝʩʢʠʝ (ɽʅɽʉ ʠʣʠ STEC). ʂ ʧʦʩʣʝʜʥʠʤ 
ʪʨʝʤ ʛʨʫʧʧʘʤ ʦʪʥʦʩʷʪʩʷ E.coli, ʩʧʦʩʦʙʥʳ ʚʳʟʳʚʘʪʴ ʙʦʣʝʟʥʠ ʫ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ. 
ʂ E. coli ʛʨʫʧʧʳ ɽʭʈɽʉ ʦʪʥʦʩʷʪʩʷ ʫʨʦʧʘʪʦʛʝʥʥʳʝ (UPEC), ʚʳʟʳʚʘʶʱʠʝ ʤʝʥʠʥʛʠʪ ʥʦʚʦ-
ʨʦʞʜʝʥʥʳʭ ʠ ʩʝʧʩʠʩ (NMEC, SEPEC) ʠ ʘʚʠʘ-ʧʘʪʦʛʝʥʥʳʝ (ɸʈɽʉ), ʚʳʟʳʚʘʶʱʠʝ ʢʦʣʠʙʘʢ-
ʪʝʨʠʦʟ ʫ ʧʪʠʮ. ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ɽʅɽʉ ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʮʠʷ ʰʠʛʘ-
ʪʦʢʩʠʥʘ, ʚʳʟʳʚʘʶʱʝʛʦ ʚ ʦʨʛʘʥʠʟʤʝ ʪʷʞʝʣʳʝ ʠʟʤʝʥʝʥʠʷ. ʋ ʯʝʣʦʚʝʢʘ ɽʅɽʉ ʚʳʟʳʚʘʶʪ 
ʛʝʤʦʢʦʣʠʪ, ʟʘʯʘʩʪʫʶ ʩ ʨʘʟʚʠʪʠʝʤ ʛʝʤʦʣʠʪʠʢʦ-ʫʨʝʤʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ (ɻʋʉ), ʧʨʠʚʦʜʷ-
ʱʝʛʦ ʢ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʠ ʠʥʦʛʜʘ ʠ ʩʤʝʨʪʠ ʙʦʣʴʥʦʛʦ. ʈʝʟʝʨʚʫʘʨʦʤ ɽʅɽʉ ʷʚʣʷʝʪʩʷ ʢʨʫʧ-
ʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ, ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʨʘʟʚʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʫ ʤʦʣʦʜʥʷʢʘ, ʚʟʨʦʩʣʳʝ 
ʞʠʚʦʪʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʥʦʩʠʪʝʣʷʤʠ ɽʅɽʉ ʠ ʢʦʥʪʘʤʠʥʠʨʦʚʘʪʴ ʰʪʘʤʤʘʤʠ ʤʦʣʦʢʦ ʠ ʤʷʩʦ. 
ɽʊɽʉ ʷʚʣʷʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʵʰʝʨʠʭʠʦʟʦʚ ʪʝʣʷʪ ʠ ʧʦʨʦʩʷʪ. ɻʨʫʧʧʘ 
ɸʈɽʉ ʧʨʝʜʩʪʘʚʣʝʥʘ ʰʪʘʤʤʘʤʠ E. coli, ʚʳʟʳʚʘʶʱʠʤʠ ʠʥʬʝʢʮʠʶ ʫ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ, 
ʦʩʦʙʝʥʥʦ ʫ ʙʨʦʡʣʝʨʦʚ, ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʝʤ: ʩʝʧʪʠʮʝʤʠʷ, ʧʝ-
ʨʠʪʦʥʠʪ, ʧʝʨʠʛʝʧʘʪʠʪ, ʠʥʬʝʢʮʠʠ ʚʦʟʜʫʰʥʦʛʦ ʤʝʰʢʘ, ʦʩʪʝʦʤʠʝʣʠʪ. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 4, 2023ʛ. 

 

88  

ɺɺɽɼɽʅʀɽ / INTRODUCTION:  
Escherichia coli ̫ ʚʣʷʶʪʩʷ ʩʦʩʪʘʚʣʷʶ-

ʱʠʤʠ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʞʝʣʫʜʦʯ-
ʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝ-
ʢʘ, ʩʧʦʩʦʙʩʪʚʫʷ ʧʝʨʝʚʘʨʠʚʘʥʠʶ ʧʠʱʠ ʠ 
ʩʠʥʪʝʟʫ ʚʠʪʘʤʠʥʦʚ ʚ ʧʨʦʩʚʝʪʝ ʢʠʰʝʯʥʠʢʘ 
[1]. ɺ ʧʨʦʮʝʩʩʝ ʢʦ-ʩʝʣʝʢʮʠʠ ʩ ʜʨʫʛʠʤʠ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʛʝʥʦʤ ʢʣʝʪʢʠ ʥʝʧʘʪʦ-
ʛʝʥʥʦʡ E. coli ʤʦʞʝʪ ʧʨʠʦʙʨʝʪʘʪʴ ʛʝʥʝʪʠ-
ʯʝʩʢʠʝ ʜʝʪʝʨʤʠʥʘʥʪʳ, ʢʦʜʠʨʫʶʱʠʝ ʚ ʪʦʤ 
ʯʠʩʣʝ ʠ ʬʘʢʪʦʨʳ ʚʠʨʫʣʝʥʪʥʦʩʪʠ, ʦʙʫʩʣʘʚ-
ʣʠʚʘʷ ʙʦʣʝʟʥʠ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ ʩ 
ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝ-
ʥʝʥʠʡ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ [2, 3]. 
ɼʦʣʛʦʝ ʚʨʝʤʷ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, 
ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ ʜʠʘʛʥʦʩʪʠʢʫ ʵʰʝʨʠ-
ʭʠʦʟʦʚ, ʧʨʝʜʧʠʩʳʚʘʣʠ ʦʪʥʝʩʝʥʠʝ ʚʳʜʝ-
ʣʝʥʥʦʛʦ ʰʪʘʤʤʘ ʢ ʚʠʨʫʣʝʥʪʥʳʤ ʥʘ ʦʩʥʦ-
ʚʘʥʠʠ ʝʛʦ ʩʝʨʦʛʨʫʧʧʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦ-
ʩʪʠ. ʆʜʥʘʢʦ, ʥʝʪ ʩʪʨʦʛʦʡ ʢʦʨʨʝʣʷʮʠʠ 
ʥʘʣʠʯʠʷ ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʚʠʨʫ-
ʣʝʥʪʥʦʩʪʠ ʩ ʩʝʨʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʦʡ, ʯʪʦ 
ʥʝ ʚʩʝʛʜʘ ʫʯʠʪʳʚʘʝʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 
ʣʘʙʦʨʘʪʦʨʠʡ ʠ ʧʨʠʚʦʜʠʪ ʢ ʦʰʠʙʢʘʤ ʚ ʜʠ-
ʘʛʥʦʩʪʠʢʝ. ʐʪʘʤʤr , ʧʨʠʥʘʜʣʝʞʘɦʠʝ ʢ 
ʦʜʥʦʡ ʩʝʨʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʝ, ʤʦʛʫʪ ʦʪ-
ʥʦʩʠʪʴʩʷ ʢ ʨʘʟʥʳʤ ʧʘʪʦʛʨʫʧʧʘʤ, ʪʦ ʝʩʪʴ 
ʦʙʣʘʜʘʪʴ ʥʘʙʦʨʦʤ ʬʘʢʪʦʨʦʚ ʚʠʨʫʣʝʥʪʥʦ-
ʩʪʠ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʨʘʟʚʠʪʠʝ ʨʘʟʥʳʭ 
ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʧʨʝʜʩʪʘʚ-
ʣʝʥʥʦʡ ʩʪʘʪʴʝ ʩʦʜʝʨʞʘʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʬʘʢ-
ʪʦʨʘʭ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʧʘʪʦʛʨʫʧʧ 
E. coli, ʤʝʭʘʥʠʟʤʫ ʠʭ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ ʠ ʚʳ-
ʜʝʣʝʥʠʠ ʧʘʪʦʛʝʥʥʳʭ E. coli ʦʪ ʞʠʚʦʪʥʳʭ 
ʠ ʠʟ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
 ɹʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʘʙʦʪʳ ʦʪʝ-

ʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ, ʧʦʩʚʷ-
ʱʝʥʥʳʝ ʠʟʫʯʝʥʠʶ ʬʘʢʪʦʨʦʚ ʚʠʨʫʣʝʥʪʥʦ-
ʩʪʠ ʠ ʧʘʪʦʪʠʧʦʚ E. coli ʠ ʧʘʪʦʛʝʥʥʦʤʫ 
ʧʦʪʝʥʮʠʘʣʫ ʧʘʪʦʛʨʫʧʧ. ʀʟʫʯʝʥʳ ʦʪʯʝʪʳ 
ɽʚʨʦʧʝʡʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʧʨʦʜʫʢʪʦʚ ʚʠʪʘʥʠʷ - EFSA (European Food 
Safety Authority) ʦ ʚʳʜʝʣʝʥʠʠ ʧʘʪʦʛʝʥʥʳʭ 
ʰʪʘʤʤʦʚ E. coli ʦʪ ʞʠʚʦʪʥʳʭ ʠ ʠʟ ʧʨʦʜʫʢ-
ʮʠʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʜʠʥʘʤʠ-
ʢʝ, ʟʘ ʧʝʨʠʦʜ ʩ 2015 ʧʦ 2021 ʛʦʜʳ. 
ʈɽɿʋʃʔʊɸʊʓ / R ESULTS 
 Escherichia coli ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʩʝʤʝʡ-

ʩʪʚʫ Enterobacteriaceae ʠ ʷʚʣʷʝʪʩʷ ʧʨʝʜ-
ʩʪʘʚʠʪʝʣʝʤ ʦʙʣʠʛʘʪʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʪʦʣ-
ʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ ʪʝʧʣʦʢʨʦʚʥʳʭ ʞʠʚʦʪ-
ʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʯʝʣʦʚʝʢʘ. ʂʦʣʠʯʝʩʪʚʦ 
ʜʘʥʥʦʛʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ ʚ ʜʠʩʪʘʣʴʥʳʭ 
ʦʪʜʝʣʘʭ ʢʠʰʝʯʥʠʢʘ ʤʦʞʝʪ ʜʦʭʦʜʠʪʴ ʜʦ 
1012 ʂʆɽ/ʛ [1]. 
ʂʦʣʦʥʠʟʘʮʠʷ E. coli ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯ-

ʢʠ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ ʯʝʣʦʚʝʢʘ ʠʣʠ ʞʠ-
ʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʝʨʚʳʝ ʯʘʩʳ ʧʦʩʣʝ 
ʨʦʞʜʝʥʠʷ. ʇʦ ʦʜʥʦʡ ʠʟ ʪʝʦʨʠʡ, ʚʳʜʚʠʥʫ-
ʪʦʡ A.  Khan, ʚʳʩʦʢʦʡ ʪʨʦʧʥʦʩʪʠ E. coli ʢ 
ʜʘʥʥʦʡ ʥʠʰʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʚʦʡʩʪʚʦ 
ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʛʣʶʢʦʥʘʪ ʠʟ ʧʨʦʩʚʝʪʘ ʢʠ-
ʰʝʯʥʠʢʘ [2]. ʇʦʩʢʦʣʴʢʫ E. coli ʚ ʙʦʣʴʰʦʤ 
ʢʦʣʠʯʝʩʪʚʝ ʚʳʜʝʣʷʶʪʩʷ ʩ ʬʝʢʘʣʠʷʤʠ ʚʦ 
ʚʥʝʰʥʶʶ ʩʨʝʜʫ, ʜʘʥʥʳʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤ 
ʦʪʥʦʩʷʪ ʢ ʩʘʥʠʪʘʨʥʦ-ʧʦʢʘʟʘʪʝʣʴʥʳʤ ʠ ʧʦ 
ʝʛʦ ʥʘʣʠʯʠʶ ʩʫʜʷʪ ʦ ʥʘʣʠʯʠʠ ʬʝʢʘʣʴʥʦʡ 
ʢʦʥʪʘʤʠʥʘʮʠʠ ʚʦʜʳ ʠʣʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘ-
ʥʠʷ [3].  
ʐʪʘʤʤʳ ʦʙʳʯʥʦʡ E. coli ʨʝʜʢʦ ʚʳʟʳ-

ʚʘʶʪ ʙʦʣʝʟʥʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʝʚ 
ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʭʦʟʷʠʥʘ ʠʣʠ ʨʘʟʨʫʰʝ-
ʥʠʷ ʛʘʩʪʨʦʠʥʪʝʩʪ, ʢʘʢ ʥʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ 
ʧʝʨʠʪʦʥʠʪʘ [2]. ʆʜʥʘʢʦ, ʰʪʘʤʤʳ E. coli ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʥʦʩʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʵʣʝ-
ʤʝʥʪʦʚ ʤʦʛʫʪ ʧʨʠʦʙʨʝʪʘʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 
ʩʚʦʡʩʪʚʘ ʚʠʨʫʣʝʥʪʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦ-
ʣʷʶʪ ʠʤ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʘʨʘʟʠʪʠʯʝʩʢʠʝ 
ʦʪʥʦʰʝʥʠʷ ʩ ʤʘʢʨʦʦʨʛʘʥʠʟʤʦʤ [2]. ʌʘʢ-
ʪʦʨʳ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʢʦʜʠʨʫʶʪʩʷ ʩʧʝʮʠ-
ʬʠʯʝʩʢʠʤʠ ʛʝʥʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʭʦ-
ʜʠʪʴʩʷ ʥʘ ʭʨʦʤʦʩʦʤʝ ʠʣʠ ʚʥʝʭʨʦʤʦʩʦʤ-
ʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʘʭ, ʪʘʢʠʭ, ʢʘʢ 
ʧʣʘʟʤʠʜʳ ʠʣʠ ʪʨʘʥʩʧʦʟʦʥʳ [4]. 
ʄʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʚʳʷʚʣʝʥʦ 

ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʘʢʪʦʨʦʚ ʚʠʨʫ-
ʣʝʥʪʥʦʩʪʠ, ʠʛʨʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʨʦʣʠ ʚ 
ʧʘʪʦʛʝʥʝʟʝ ʚʳʟʳʚʘʝʤʳʭ E. coli ʙʦʣʝʟʥʝʡ 
[5, 6]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʘʢʪʦʨʳ ʚʠʨʫ-
ʣʝʥʪʥʦʩʪʠ ʛʨʫʧʧʠʨʫʶʪ ʧʦ ʯʝʪʳʨʝʤ ʚʠʜʘʤ 
ʬʫʥʢʮʠʡ: ʢʦʣʦʥʠʟʘʮʠʷ, ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ, 
ʧʨʦʜʫʢʮʠʷ ʪʦʢʩʠʥʦʚ, ʵʬʬʝʢʪʦʨʳ. ɹʳʣʦ 
ʚʳʷʚʣʝʥʦ, ʯʪʦ ʬʘʢʪʦʨʳ ʚʠʨʫʣʝʥʪʥʦʩʪʠ 
ʢʘʞʜʦʛʦ ʧʘʪʦʪʠʧʘ ʠʤʝʶʪ ʩʧʝʮʠʬʠʯʝʩʢʫʶ 
ʬʫʥʢʮʠʶ ʠ ʬʦʨʤʫ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʘʢʨʦ-
ʦʨʛʘʥʠʟʤ, ʧʨʠʯʝʤ ʥʝʢʦʪʦʨʳʝ ʬʘʢʪʦʨʳ 
ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ   ʫ 
ʰʪʘʤʤʦʚ ʨʘʟʥʳʭ ʧʘʪʦʪʠʧʦʚ. ʅʘʧʨʠʤʝʨ, 
ʬʠʤʙʨʠʠ 1 ʪʠʧʘ ʤʦʛʫʪ ʙʳʪʴ ʫ ʰʪʘʤʤʦʚ 
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ɽʈɽʉ, ɽʅɽʉ ʠ DAEC, ʠ, ʥʘʧʨʦʪʠʚ, ʦʜʥʫ 
ʠ ʪʫ ʞʝ ʬʫʥʢʮʠʶ (ʥʘʧʨʠʤʝʨ, ʬʦʨʤʠʨʦʚʘ-
ʥʠʝ ʙʠʦʧʣʝʥʦʢ ʫ ɽʅɽʉ) ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ 
ʨʘʟʥʳʝ ʬʘʢʪʦʨʳ [4].  
ʆʙʣʘʜʘʷ ʥʘʙʦʨʦʤ ʤʥʦʛʦʦʙʨʘʟʥʳʭ ʬʘʢ-

ʪʦʨʦʚ ʚʠʨʫʣʝʥʪʥʦʩʪʠ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ 
ʨʘʟʣʠʯʥʳʝ ʤʝʭʘʥʠʟʤʳ ʧʘʪʦʛʝʥʝʟʘ, E. coli 
ʩʧʦʩʦʙʥʳ ʚʳʟʳʚʘʪʴ ʙʦʣʝʟʥʠ ʢʠʰʝʯʥʦʡ ʠ 
ʚʥʝʢʠʰʝʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ. ɺʦʟʙʫʜʠʪʝʣʠ 
ʢʠʰʝʯʥʳʡ ʠʥʬʝʢʮʠʡ ʫ ʯʝʣʦʚʝʢʘ (IPEC) 
ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʰʝʩʪʴ ʦʩʥʦʚʥʳʭ 
çʧʘʪʦʪʠʧʦʚè: 1. ʕʥʪʝʨʦʧʘʪʦʛʝʥʥʳʝ E. coli 
(EPEC); 2. ʕʥʪʝʨʦʠʥʚʘʟʠʚʥʳʝ E. coli 
(EIEC); 3. ʕʥʪʝʨʦʘʛʛʨʝʛʘʪʠʚʥʳʝ E.coli 
(EAggEC ʠʣʠ EAEC); 4. ɼʠʬʬʫʟʥʦ-
ʘʜʛʝʨʝʥʪʥʳʝ (DAEC); 5. ʕʥʪʝʨʦʪʦʢʩʠʛʝʥ-
ʥʳʝ  E. coli (ETEC); 6. ʕʥʪʝʨʦʛʝʤʦʨʨʘʛʠ-
ʯʝʩʢʠʝ ʠʣʠ ʰʠʛʘʪʦʢʩʠʥ-
ʧʨʦʜʫʮʠʨʫʶʱʠʝE.coli (EHEC ʠʣʠ STEC) 
[5, 6, 7, 8]. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʧʦʩʣʝʜʥʠʭ ʪʨʝʭ 
ʛʨʫʧʧ ʩʧʦʩʦʙʥʳ ʚʳʟʳʚʘʪʴ ʙʦʣʝʟʥʠ ʫ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʘ ɽʅɽʉ 
ʪʘʢʞʝ ʦʪʥʦʩʠʪʩʷ ʢ ʟʦʦʥʦʟʘʤ. 
ʕʰʝʨʠʭʠʠ, ʚʳʟʳʚʘʶʱʠʝ ʙʦʣʝʟʥʠ 

ʚʥʝʢʠʰʝʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ (ExPEC), ʧʦ 
ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʚʠʨʫʣʝʥʪʥʦʩʪʠ 
ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʫʨʦʧʘʪʦʛʝʥʥʳʝ (UPEC), 
ʚʳʟʳʚʘʶʱʠʝ ʩʝʧʩʠʩ (SEPEC), ʚʳʟʳʚʘʶ-
ʱʠʝ ʤʝʥʠʥʛʠʪ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ (NMEC) 
ʠ ʧʘʪʦʛʝʥʥʳʝ ʜʣʷ ʧʪʠʮ (APEC) [4]. 
EHEC (ɻ ʥʪʝʨʦʛʝʤʦʨʨʘʛʠʯʝʩʢʠʝ E. coli) 

ï ɻ ʪʘ ʛʨʫʧʧʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʤʦʞʝʪ 
ʙʳʪʴ ʪʘʢʞʝ ʦʙʦʟʥʘʯʝʥʘ ʩʠʥʦʥʠʤʘʤʠ: 
STEC (shiga-like toxin- producing, shi-
gatoxin-producing E.ʩoli; hʠʛʘʧʦʜʦʙʥʳʝ 
ʪʦʢʩʠʥ-ʧʨʦʜʫʮʠʨʫʶʱʠʝ, ʰʠʛʘʪʦʢʩʠʥ-
ʧʨʦʜʫʮʠʨʫʶʱʠʝ E.ʩoli), VTEC (verotoxin- 
ʠʣʠ verocytotoxin producing E. coli; ʚʝʨʦ-
ʪʦʢʩʠʥ- ʠʣʠ ʚʝʨʦʮʠʪʦʪʦʢʩʠʥ- ʧʨʦʜʫʮʠʨʫ-
ʶʱʠʝ E. ʩoli).  ʋ ʣʶʜʝʡ ɽʅɽʉ ʚʳʟʳʚʘʶʪ 
ʛʝʤʦʢʦʣʠʪ ʠ ʛʝʤʦʣʠʪʠʢʦ-ʫʨʝʤʠʯʝʩʢʠʡ 
ʩʠʥʜʨʦʤ (ɻʋʉ), ʟʘʯʘʩʪʫʶ ʧʨʠʚʦʜʷʱʠʡ ʢ 
ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʠʣʠ ʛʠʙʝʣʠ ʯʝʣʦʚʝʢʘ [4].  
ʇʨʦʜʫʢʮʠʷ ʦʩʥʦʚʥʦʛʦ ʬʘʢʪʦʨʘ ʚʠʨʫ-

ʣʝʥʪʥʦʩʪʠ E.coli ʜʘʥʥʦʡ ʛʨʫʧʧʳ - h ʠʛʘ-
ʧʦʜʦʙʥʦʛʦ ʪʦʢʩʠʥʘ ʢʦʜʠʨʫʝʪʩʷ ʛʝʥʘʤʠ stx, 
ʢʦʪʦʨʳʡ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʝ ʧʦʜʛʨʫʧ-
ʧʳ: ʰʠʛʘ-ʪʦʢʩʠʥ 1 (stx1), ʠʤʝʶʱʠʡ ʩʨʦʜ-
ʩʪʚʦ ʩ ʰʠʛʘ-ʪʦʢʩʠʥʦʤ S.dysenteriae 1, ʠ 
ʰʠʛʘ-ʪʦʢʩʠʥ 2 (stx2), ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʦʢʦ-
ʣʦ 60% ʛʦʤʦʣʦʛʠʠ ʩ stx1. ʂʨʦʤʝ ʪʦʛʦ, ʫ 

ʢʘʞʜʦʛʦ ʪʠʧʘ ʪʦʢʩʠʥʘ ʠʤʝʶʪʩʷ ʧʦʜʪʠʧʳ. 
Stx2a, stx2c, stx2d ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʳʜʝʣʷ-
ʶʪ ʫ ʙʦʣʴʥʳʭ ʣʶʜʝʡ ʩ ɻʋʉ. ʐʠʛʘʪʦʢʩʠʥ 
ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʩʫʙʲʝʜʠʥʠʮ ɸ, ʠ ɺ. ʉʫʙʲ-
ʝʜʠʥʠʮʘ ɸ ʦʙʣʘʜʘʝʪ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʤ 
ʜʝʡʩʪʚʠʝʤ, ʩʫʙʲʝʜʠʥʠʮʘ ɺ ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʧʨʠʢʨʝʧʣʝʥʠʶ ʤʦʣʝʢʫʣʳ ʪʦʢʩʠʥʘ ʢ ʢʣʝʪ-
ʢʝ-ʤʠʰʝʥʠ [4]. 
ʂʨʦʤʝ ʰʠʛʘ-ʪʦʢʩʠʥʘ, ɽʅɽʉ ʦʙʣʘʜʘʶʪ 

ʪʘʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚʠʨʫʣʝʥʪʥʦʩʪʠ, ʢʘʢ 
ʬʘʢʪʦʨʳ ʘʜʛʝʟʠʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʠʦʧʣʝ-
ʥʦʢ, ʧʨʦʜʫʢʮʠʷ ʠʥʪʠʤʠʥʘ [4, 5].  ɹʳʣʦ 
ʦʪʤʝʯʝʥʦ, ʯʪʦ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʬʘʢʪʦʨʦʚ 
ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʚʣʠʷʶʪ ʫʩʣʦʚʠʷ ʦʢʨʫʞʘʶ-
ʱʝʡ ʩʨʝʜʳ: ʨʅ, ʪʝʤʧʝʨʘʪʫʨʘ, ʥʘʣʠʯʠʝ 
ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 
ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠ ʜʘʚʥʦ 

ʠʟʚʝʩʪʥʳʤ ʵʪʠʦʣʦʛʠʯʝʩʢʠʤ ʘʛʝʥʪʦʤ ʛʨʫʧ-
ʧʳ ɽʅɽʉ ʷʚʣʷʝʪʩʷ E. coli ʆ157:ʅ7, 
ʚʩʧʳʰʢʘ, ʚʳʟʚʘʥʥʘʷ ʢʦʪʦʨʳʤ, ʚʧʝʨʚʳʝ 
ʦʧʠʩʘʥʘ ʚ 1983 ʛ. ɺ 1991 ʛʦʜʫ ʠʥʬʝʢʮʠʠ, 
ʚʳʟʳʚʘʝʤʦʡ ʆ157:ʅ7, ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʚ 
ʩʦʙʩʪʚʝʥʥʫʶ ʥʦʟʦʣʦʛʠʯʝʩʢʫʶ ʝʜʠʥʠʮʫ ʠʟ
-ʟʘ ʯʘʩʪʦ ʚʳʟʳʚʘʝʤʦʛʦ ʦʩʣʦʞʥʝʥʠʷ ï 
ɻʋʉ. ɺ ʧʦʩʣʝʜʩʪʚʠʠ ʢ ɽʅɽʉ ʦʪʥʝʩʣʠ ʪʘʢ-
ʞʝ ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʚʘʨʠʘʥʪʳ ʆ26:ʅ11; 
ʆ45:ʅ2; ʆ4:ʅ-; ʆ111:ʅ-; ʆ145:ʅ-; 
ʆ104:ʅ4 ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ [1, 9]. ɺ 2011 
ʛʦʜʫ ʚ ɻʝʨʤʘʥʠʠ, ʌʨʘʥʮʠʠ, ʘ ʟʘʪʝʤ ʠ ʚ 
ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ, ʙʳʣ ʚʳʜʝʣʝʥ 
ʰʪʘʤʤ E. coli, ʧʨʠʥʘʜʣʝʞʘʱʠʡ ʢ ʩʝʨʦʣʦ-
ʛʠʯʝʩʢʦʤʫ ʚʘʨʠʘʥʪʫ ʆ104:ʅ4, ʚʳʟʳʚʘʚ-
ʰʠʡ ʚʩʧʳʰʢʫ ʪʷʞʝʣʦʛʦ ʛʝʤʦʢʦʣʠʪʘ, ʚʦ 
ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʦʩʣʦʞʥʷʚʰʝʛʦʩʷ ɻʋʉ. 
ʇʨʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʠ ʛʝʥʦʤʘ ʚʦʟʙʫʜʠʪʝʣʷ 
ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʘʥʥʳʡ ʰʪʘʤʤ 
ʷʚʣʷʝʪʩʷ ʛʠʙʨʠʜʥʳʤ ʠ ʦʙʣʘʜʘʝʪ ʬʘʢʪʦʨʘ-
ʤʠ ʚʠʨʫʣʝʥʪʥʦʩʪʠ, ʪʠʧʠʯʥʳʤʠ ʢʘʢ ʜʣʷ 
ɽʅɽʉ, ʪʘʢ ʠ ʜʣʷ EAggEC [4]. 
ʇʦʩʢʦʣʴʢʫ E. coli ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʚʘʨʠʘʥʪʘ ʆ157:ʅ7 ʙʳʣʠ ʧʝʨʚʳʤʠ ʧʨʠʟʥʘ-
ʥʳ ʧʨʠʯʠʥʦʡ ʛʝʤʦʢʦʣʠʪʘ ʩ ɻʋʉ ʫ ʣʶʜʝʡ, 
ʧʦʜʘʚʣʷʶʱʝʝ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 
ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʠ ʵʧʠʜʝ-
ʤʠʦʣʦʛʠʠ ʠʥʬʝʢʮʠʡ, ʚʳʟʚʘʥʥʳʭ ɽʅɽʉ, 
ʦʪʥʦʩʠʪʩʷ ʢ ʜʘʥʥʦʤʫ ʩʝʨʦʣʦʛʠʯʝʩʢʦʤʫ 
ʚʘʨʠʘʥʪʫ [10]. ʆʩʥʦʚʥʳʤ ʨʝʟʝʨʚʫʘʨʦʤ 
ʵʪʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʷʚʣʷʶʪʩʷ ʞʚʘʯʥʳʝ 
ʞʠʚʦʪʥʳʝ: ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ, ʦʚʮʳ, 
ʢʦʟʳ, ʠʥʦʛʜʘ ʚʝʨʙʣʶʜʳ. ʇʦ ʤʥʝʥʠʶ ʵʢʩ-
ʧʝʨʪʦʚ EFSA (European Food Safety Au-
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tority), ʚ ʙʣʘʛʦʧʦʣʫʯʥʦʤ ʧʦ ʠʥʬʝʢʮʠʷʤ 
ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʩʪʘʜʝ ʤʦʛʫʪ 
ʥʘʭʦʜʠʪʴʩʷ ʞʠʚʦʪʥʳʝ 
çʩʫʧʝʨʚʳʜʝʣʠʪʝʣʠè, ʢʦʪʦʨʳʝ ʙʦʣʝʝ ʜʣʠ-
ʪʝʣʴʥʦ ʠ ʤʘʩʩʠʚʥʦ ʚʳʜʝʣʷʶʪ ʚʦʟʙʫʜʠʪʝ-
ʣʝʡ ʚʦ ʚʥʝʰʥʶʶ ʩʨʝʜʫ. ʂ ʯʝʣʦʚʝʢʫ ɽʅɽʉ 
ʤʦʛʫʪ ʧʦʧʘʜʘʪʴ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʫʧʦʪʨʝʙʣʝ-
ʥʠʠ ʤʷʩʥʦʡ ʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʦ 
ʪʘʢʞʝ ʦʚʦʱʝʡ ʠ ʟʝʣʝʥʠ, ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ 
ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʨʛʘʥʠʯʝʩʢʠʝ 
ʫʜʦʙʨʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʥʘʚʦʟ ʞʚʘʯʥʳʭ 
[4].  ʇʦʪʝʥʮʠʘʣʴʥʳʤʠ ʧʝʨʝʥʦʩʯʠʢʘʤʠ 
ʚʦʟʙʫʜʠʪʝʣʝʡ ʷʚʣʷʶʪʩʷ ʧʪʠʮʳ ʠ ʤʫʭʠ. L. 
Beutin, A. Chandran ʠ ʜʨʫʛʠʤʠ ʘʚʪʦʨʘʤʠ 
ʦʪʤʝʯʝʥʦ, ʯʪʦ ʠʟ ʧʨʦʙ ʬʝʢʘʣʠʡ ʟʜʦʨʦʚʳʭ 
ʞʠʚʦʪʥʳʭ ʯʘʱʝ ʚʳʜʝʣʷʶʪ E. coli, ʦʙʣʘʜʘ-
ʶʱʠʝ ʛʝʥʦʤ stx1, ʯʝʤ ʛʝʥʦʤ stx2 [5].  
ʂʨʦʤʝ ʞʚʘʯʥʳʭ, ɽʅɽʉ ʙʳʣʠ ʪʘʢʞʝ 

ʦʙʥʘʨʫʞʝʥʳ ʫ ʩʚʠʥʝʡ, ʢʨʦʣʠʢʦʚ, ʣʦʰʘ-
ʜʝʡ, ʩʦʙʘʢ, ʙʠʟʦʥʦʚ, ʦʣʝʥʝʡ, ʝʥʦʪʦʚ, ʦʧʦʩ-
ʩʫʤʦʚ; ʫ ʧʪʠʮ, ʚʢʣʶʯʘʷ ʮʳʧʣʷʪ, ʠʥʜʝʝʢ, 
ʛʫʩʝʡ, ʛʦʣʫʙʝʡ, ʯʘʝʢ, ʛʨʘʯʝʡ ʠ ʜʨʫʛʠʭ ʚʠ-
ʜʦʚ ʜʠʢʠʭ ʧʪʠʮ [5]. ʇʦ ʤʥʝʥʠʶ C. 
DebRoy, J.P. Nataro ʠ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝ-
ʣʝʡ, ʞʠʚʦʪʥʳʝ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʦʩʠʪʝʣʴʩʪʚʦ 
E.coli ʆ157 ʥʝ ʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʳʤ, ʤʦʛʫʪ 
ʙʳʪʴ ʚʪʦʨʠʯʥʳʤ (ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ) ʨʝ-
ʟʝʨʚʫʘʨʦʤ ʧʦʩʣʝ ʢʦʥʪʘʢʪʘ ʩʦ ʞʚʘʯʥʳʤʠ 
[6, 11].   

 ɽʅɽʉ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦʚʩʝʤʝʩʪʥʦ. 
ʇʦ ʜʘʥʥʳʤ Pan American Health Organiza-
tion ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʩʝʨʦʪʠʧ 
ʆ157:ʅ7 ʙʳʣ ʚʳʜʝʣʝʥ ʧʨʠ ʚʩʧʳʰʢʘʭ ʚ 
ʂʘʥʘʜʝ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʉʐɸ, ɸʨʛʝʥ-
ʪʠʥʝ, ɹʝʣʴʛʠʠ, ʙʳʚʰʝʡ ʏʝʭʦʩʣʦʚʘʢʠʠ, 
ʂʠʪʘʝ, ɻʝʨʤʘʥʠʠ, ɻʦʣʣʘʥʜʠʠ, ʀʨʣʘʥʜʠʠ, 
ʀʪʘʣʠʠ, ʗʧʦʥʠʠ, ʖʞʥʦʡ ɸʬʨʠʢʝ, ʈʦʩʩʠʠ 
[1]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʢʦʣʦ 50% ʰʪʘʤ-
ʤʦʚ ɽʅɽʉ, ʚʳʟʳʚʘʶʱʠʭ ʙʦʣʝʟʥʠ, ʥʝ ʷʚ-
ʣʷʶʪʩʷ ʆ157, ʘ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʩʝʨʦʣʦʛʠ-
ʯʝʩʢʠʤ ʛʨʫʧʧʘʤ ʆ26, ʆ103, O104, ʆ111, 
O113 [5]. 

 ʇʦʩʢʦʣʴʢʫ ɽʅɽʉ ʚʳʟʳʚʘʝʪ ʪʷʞʝʣʫʶ 
ʬʦʨʤʫ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʛʦ ʢʦʣʠʪʘ ʫ ʣʶʜʝʡ, 
ʵʪʘ ʛʨʫʧʧʘ E.coli ̫ ʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʚʩʝ-
ʩʪʦʨʦʥʥʝʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʨʘʟʣʠʯʥʳʭ 
ʩʪʨʘʥʘʭ. 
ɺ ʩʪʨʘʥʘʭ ɽʚʨʦʩʦʶʟʘ ʚ 2015 ʛʦʜʫ 

ɽʅɽʉ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚ 6,8% ʧʨʦʙ, ʚʟʷ-
ʪʳʭ ʦʪ ʞʠʚʦʪʥʳʭ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʵʪʠ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠʟʦʣʠʨʦʚʘʣʠ ʦʪ ʦʚʝʮ ʠ 

ʢʦʟ ï 18,5%, ʧʨʦʙʳ ʦʪ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 
ʩʢʦʪʘ, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʩʚʠʥʝʡ, ʙʳʣʠ ʧʦʣʦʞʠ-
ʪʝʣʴʥʳʤʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ɽʅɽʉ ʚ 8,3% 
ʩʣʫʯʘʝʚ [12].  

 ɺ 2021 ʛʦʜʫ ʠʟ ʦʙʨʘʟʮʦʚ ʧʨʦʜʫʢʪʦʚ 
ʢʘʪʝʛʦʨʠʠ çʩʚʝʞʝʝ ʤʷʩʦ, ʧʦʣʫʯʝʥʥʦʝ ʠʟ 
ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚè, hʪʘʤʤʳ ɽʅɽʉ 
ʩʦʜʝʨʞʘʣʠ 7%, ʯʪʦ ʥʝʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠ-
ʯʘʝʪʩʷ ʦʪ ʧʦʢʘʟʘʪʝʣʝʡ 2015 ʛʦʜʘ, ʵʪʠ ʞʝ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ 
6,3% ʧʨʦʙ ʙʘʢʘʣʝʡʥʳʭ ʠʟʜʝʣʠʡ, ʤʦʣʦʢʘ ʠ 
ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ çʥʝ ʛʦʪʦʚʳʭ ʢ ʫʧʦ-
ʪʨʝʙʣʝʥʠʶè - ʚ 2%, ʧʨʦʙʳ ʦʚʦʱʝʡ ʠ ʩʦ-
ʢʦʚ ʙʳʣʠ ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʳ ɽʅɽʉ ʚ 0,5% 
ʩʣʫʯʘʝʚ [12]. 
ʇʦ ʜʘʥʥʳʤ EFSA, ʦʪ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦ-

ʛʦ ʩʢʦʪʘ ʚ 2015 ʛʦʜʫ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʩʦʶʟʘ 
ʙʳʣʠ ʚʳʜʝʣʝʥʳ ɽʅɽʉ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ 
ʧʷʪʠ ʩʝʨʦʣʦʛʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ: ʆ1, ʆ2, 
ʆ103, ʆ121, ʆ157. ɽʅɽʉ, ʚʳʜʝʣʝʥʥʳʝ ʠʟ 
ʛʦʚʷʜʠʥʳ, ʧʨʠʥʘʜʣʝʞʘʣʠ ʢ ʩʝʨʦʣʦʛʠʯʝ-
ʩʢʠʤ ʛʨʫʧʧʘʤ ʆ157, ʆ26, ʆ148, ʆ8, ʆ103, 
ʆ91, ʆ130, ʆ174, ʠ ʆ113. ɺ ʤʷʩʝ ʦʚʝʮ ʠ 
ʢʦʟ ʯʘʱʝ ʚʩʝʛʦ ʦʙʥʘʨʫʞʠʚʘʣʠ E.coli, ʩʝʨʦ-
ʛʨʫʧʧ ʆ157, ʆ26, ʆ103 ʠ ʆ91. ʀʟ ʩʚʝʞʝʡ 
ʦʣʝʥʠʥʳ - ʩʝʨʦʛʨʫʧʧʳ ʆ146. ʊʘʢʞʝ ʦʪʤʝ-
ʯʝʥʳ ʩʣʫʯʘʠ ʚʳʜʝʣʝʥʠʷ ɽʅɽʉ ʠʟ ʤʷʩʘ 
ʥʝʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ: ʠʟ ʪʫʰ ʩʚʠʥʝʡ, 
ʢʦʥʠʥʳ, ʢʨʦʣʴʯʘʪʠʥʳ, ʤʷʩʘ ʜʠʢʦʛʦ ʢʘʙʘ-
ʥʘ, ʤʷʩʘ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ. ɽʅɽʉ, ʚʳʜʝ-
ʣʝʥʥʳʝ ʠʟ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, 
ʧʨʠʥʘʜʣʝʞʘʣʠ ʢ ʩʝʨʦʛʨʫʧʧʘʤ ʆ157, ʆ26, 
ʆ103. ɹʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ɽʅɽʉ ʩʝʨʦ-
ʛʨʫʧʧ ʆ16 ʠ ʆ103 ʚ ʦʩʥʦʚʥʦʤ ʚʳʜʝʣʷʣʠ 
ʠʟ ʤʦʣʦʢʘ ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢʞʝ 
ʠʟ ʤʷʩʘ ʦʚʝʮ ʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, 
ʪʦ ʚʨʝʤʷ ʢʘʢ ʰʪʘʤʤʳ ʆ157 ʠʟʦʣʠʨʦʚʘʣʠ 
ʢʘʢ ʠʟ ʤʷʩʥʳʭ ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʪʘʢ 
ʠ ʠʟ ʦʚʦʱʝʡ ʠ ʬʨʫʢʪʦʚ [12]. 

 ɺ 2021 ʛʦʜʫ ʰʪʘʤʤʳ ɽʅɽʉ ʙʳʣʠ ʚʳ-
ʜʝʣʝʥʳ ʠʟ ʤʷʩʘ ʢʨʫʧʥʦʛʦ ʠ ʤʝʣʢʦʛʦ ʨʦʛʘ-
ʪʦʛʦ ʩʢʦʪʘ ʠ ʜʨʫʛʠʭ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ, 
ʣʦʰʘʜʝʡ, ʢʨʦʣʠʢʦʚ, ʢʫʨ, ʫʪʦʢ, ʛʫʩʝʡ, ʜʠ-
ʯʠ. ʐʪʘʤʤʳ ɽʅɽʉ, ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʧʨʦ-
ʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʥʘʜʣʝ-
ʞʘʣʠ ʢ ʪʝʤ ʞʝ ʛʨʫʧʧʘʤ, ʯʪʦ ʠ ʚʳʜʝʣʝʥʥʳʝ 
ʦʪ ʣʶʜʝʡ. ʏʘʱʝ ʚʩʝʛʦ ʵʪʦ ʙʳʣʠ ʩʝʨʦʣʦʛʠ-
ʯʝʩʢʠʝ ʛʨʫʧʧʳ ʆ157, ʆ146, ʆ145, ʆ113, 
ʆ103, ʆ100, ʆ26 ʠ ʜʨ.  ʐʪʘʤʤʳ ʵʪʠʭ ʞʝ 
ʛʨʫʧʧ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠ ʦʪ ʞʠʚʦʪʥʳʭ, ʥʦ 
ʩʧʝʢʪʨ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ, ʚʳʜʝ-
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ʣʝʥʥʳʭ ʠʭ ʵʪʦʛʦ ʠʩʪʦʯʥʠʢʘ, ʦʪʣʠʯʘʣʩʷ ʦʪ 
ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʣʶʜʝʡ ʠ ʠʟ ʧʨʦʜʫʢʪʦʚ 
ʧʠʪʘʥʠʷ [13]. 
ɺ ʉʐɸ ɽʅɽʉ ʦʙʥʘʨʫʞʠʚʘʣʠ ʚ 10 ï 

20% ʧʨʦʙ ʛʦʚʷʜʠʥʳ ʠ ʚ 17% ʧʨʦʙ ʚ ʀʪʘ-
ʣʠʠ. ʏʘʱʝ ʚʩʝʛʦ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʠʥʬʝʢʮʠʠ 
ʫ ʣʶʜʝʡ ʚ ʉʐɸ ʷʚʣʷʣʠʩʴ ɽʅɽʉ ʩʝʨʦ-
ʛʨʫʧʧ ʆ26, ʆ45, ʆ103, ʆ111, ʆ121 ʠ ʆ145 
[14]. ʇʦ ʜʘʥʥʳʤ ʠʟ ʉʐɸ, ʀʥʜʠʠ, ʅʦʚʦʡ 
ɿʝʣʘʥʜʠʠ ʠ ɹʝʣʴʛʠʠ, ʢʦʥʪʘʤʠʥʘʮʠʷ ʛʦʚʷ-
ʜʠʥʳ ɽʅɽʉ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʪ 1,8 ʜʦ 
50,0%. ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʜʝʥ-
ʪʠʬʠʢʘʮʠʠ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʤʝʪʦʜʘ ʩʙʦ-
ʨʘ ʧʨʦʙ, ʪʠʧʘ ʧʨʦʙʳ, ʭʨʘʥʝʥʠʷ, ʤʝʪʦʜʘ 
ʠʩʩʣʝʜʦʚʘʥʠʷ, ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʟʦʥʳ ʠ 
ʜʘʞʝ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ [14]. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʀʨʘʥʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

29,0% ʧʨʦʙ ʩʦʜʝʨʞʘʣʠ E. coli, ʠʟ ʵʪʦʛʦ 
ʢʦʣʠʯʝʩʪʚʘ 64,2% ʷʚʣʷʣʠʩʴ ɽʅɽʉ. ʀʟ 
ʤʷʩʘ ʦʚʝʮ ʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 
ɽʅɽʉ ʚʳʜʝʣʷʣʠ ʯʘʱʝ (34,5% ʠ 29,7% 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʯʝʤ ʠʟ ʤʷʩʘ ʚʝʨʙʣʶʜʦʚ 
(19,6%). ɺʳʜʝʣʝʥʥʳʝ ʰʪʘʤʤʳ ɽʅɽʉ ʧʨʠ-
ʥʘʜʣʝʞʘʣʠ ʢ ʩʝʨʦʣʦʛʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ 
ʆ157, ʆ26, ʆ104, ʆ111, ʆ145, ʆ91. ʆ113, 
ʆ121 ʠ ʆ128, ʧʨʠ ʵʪʦʤ ʧʨʝʦʙʣʘʜʘʣʠ 
ʰʪʘʤʤʳ ʆ157. ɹʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʛʝʥʳ 
ʚʠʨʫʣʝʥʪʥʦʩʪʠ: stx1, stx2, eaeA, ehly ʠ 6 
ʚʠʜʦʚ ʛʝʥʦʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ: blaSHV, aac(3)
IV, tetA, CITV, aadA1 ʠ dfrA1[15]. ʀʩʩʣʝ-
ʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʚ 
ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ: ʀʪʘʣʠʠ, ɸʚʩʪʨʘʣʠʠ ʠ 
ɻʝʨʤʘʥʠʠ ʧʦʢʘʟʳʚʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳ-
ʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ EHEC ʦʙʥʘʨʫʞʠʚʘʣʠ ʚ 
ʙʘʨʘʥʠʥʝ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 
ʙʦʣʴʰʝʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʚʦʜʳ ʦʚʮʘʤʠ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʞʠʚʦʪʥʳʤʠ ʜʨʫʛʠʭ ʚʠʜʦʚ 
ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʧʨʠʯʠʥʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ 
ʤʷʩʘ [15]. 
ɺʟʨʦʩʣʳʝ ʞʠʚʦʪʥʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʷʚ-

ʣʷʶʪʩʷ ʙʝʩʩʠʤʧʪʦʤʥʳʤʠ ʥʦʩʠʪʝʣʷʤʠ 
ɽʅɽʉ, ʙʦʣʝʟʥʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 
ʪʨʘʢʪʘ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʫ ʤʦʣʦʜʥʷʢʘ. ʉʦ-
ʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ H.S. 
Hussein, H. Momas   ʠ ʜʨʫʛʠʭ, ʦʪ ʙʦʣʴʥʳʭ 
ʜʠʘʨʝʝʡ ʪʝʣʷʪ ʠʟʦʣʠʨʦʚʘʣʠ E. coli, ʧʨʠ-
ʥʘʜʣʝʞʘʱʠʝ ʢ  ʩʝʨʦʣʦʛʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ 
ʆ8, ʆ9, ʆ15, ʆ20, ʆ26, ʆ103, ʆ111, ʆ113, 
ʆ118, ʆ126, ʆ145, ʆ157 [16]. ɼʨʫʛʠʝ ʘʚ-
ʪʦʨʳ (E.A. Dean-Nystrom, T.D.  Nguyen, 
J.A. Orden, ʠ ʜʨ.) ʦʪʤʝʯʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʥʴʰʠʡ (ʤʝʥʝʝ 10,0%) ʫʨʦʚʝʥʴ ʚʳʜʝʣʝ-
ʥʠʷ ɽʅɽʉ ʦʪ ʪʝʣʷʪ [11, 17]. ɹʦʣʴʰʠʥʩʪʚʦ 
ʰʪʘʤʤʦʚ E. coli, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʙʦʣʴʥʳʭ 
ʪʝʣʷʪ, ʧʨʦʜʫʮʠʨʦʚʘʣʠ ʰʠʛʘʪʦʢʩʠʥ Stx1, 
ʵʰʝʨʠʭʠʠ, ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʰʠʛʘʪʦʢʩʠʥ 
Stx2, ʯʘʱʝ ʚʳʷʚʣʷʣʠ ʫ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦ-
ʚʳʭ ʞʠʚʦʪʥʳʭ [8]. ʇʦʩʤʝʨʪʥʳʝ ʧʘʪʦʣʦʛʠ-
ʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʫ ʞʚʘʯʥʳʭ ʭʘʨʘʢʪʝʨʠ-
ʟʦʚʘʣʠʩʴ ʚʦʩʧʘʣʝʥʠʝʤ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯ-
ʢʠ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫ-
ʯʘʷʭ ʦʪʤʝʯʝʥʦ ʥʘʣʠʯʠʝ ʬʠʙʨʠʥʦʛʝʤʦʨʨʘ-
ʛʠʯʝʩʢʦʡ ʵʢʩʩʫʜʘʮʠʠ [1].  
ʕʥʪʝʨʦʪʦʢʩʠʛʝʥʥʳʝ Escherichia coli 

(ɽʊɽʉ) ʚʳʜʝʣʷʶʪ ɻ ʥʪʝʨʦʪʦʢʩʠʥʳ ʚ ʪʦʥ-
ʢʦʤ ʦʪʜʝʣʝ ʢʠʰʝʯʥʠʢʘ ʯʝʣʦʚʝʢʘ ʠ ʚʳʟʳ-
ʚʘʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ çʜʠʘʨʝʶ ʧʫʪʝʰʝ-
ʩʪʚʝʥʥʠʢʦʚè ʠ ʦʩʪʨʫʶ ʢʠʰʝʯʥʫʶ ʠʥʬʝʢ-
ʮʠʶ c ʚʳʩʦʢʦʡ ʩʤʝʨʪʥʦʩʪʴʶ ʫ ʜʝʪʝʡ ʜʦ 
ʜʚʫʭ ʣʝʪ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ [4]. 
ɽʊɽʉ ʪʘʢʞʝ ʚʳʟʳʚʘʶʪ ʢʦʣʠʙʘʢʪʝʨʠʦʟʳ ʫ 
ʤʦʣʦʜʥʷʢʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪ-
ʥʳʭ: ʪʝʣʷʪ, ʧʦʨʦʩʷʪ ʠ ʧʪʠʮ [4]. 

 ɽʊɽʉ ʦʙʣʘʜʘʶʪ ʜʚʫʤʷ ʛʣʘʚʥʳʤʠ ʬʘʢ-
ʪʦʨʘʤʠ ʚʠʨʫʣʝʥʪʥʦʩʪʠ: ʬʘʢʪʦʨʳ ʢʦʣʦʥʠ-
ʟʘʮʠʠ ʠ ʵʥʪʝʨʦʪʦʢʩʠʥʳ. ʂʣʝʪʢʘ ɽʊɽʉ 
ʚʥʘʯʘʣʝ ʧʨʠʢʨʝʧʣʷʝʪʩʷ ʢ ʧʦʚʝʨʭʥʦʩʪʠ 
ʵʥʪʝʨʦʮʠʪʘ ʚ ʪʦʥʢʦʤ ʢʠʰʝʯʥʠʢʝ ʩ ʧʦʤʦ-
ʱʴʶ ʬʘʢʪʦʨʦʚ ʢʦʣʦʥʠʟʘʮʠʠ (ʬʠʤʙʨʠʠ 
ʠʣʠ ʧʠʣʠ), ʢʦʜʠʨʫʝʤʳʭ ʛʝʥʘʤʠ, ʨʘʩʧʦʣʦ-
ʞʝʥʥʳʤʠ ʥʘ ʧʣʘʟʤʠʜʘʭ, ʠ ʟʘʪʝʤ ʩʠʥʪʝʟʠ-
ʨʫʝʪ ʪʦʢʩʠʥ. ɽʅɽʉ ʤʦʛʫʪ ʩʠʥʪʝʟʠʨʦʚʘʪʴ 
ʪʝʨʤʦʣʘʙʠʣʴʥʳʡ (LT) ʠ ʪʝʨʤʦʩʪʘʙʠʣʴʥʳʡ 
(ST) ʪʦʢʩʠʥʳ, ʢʘʢ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ 
ʦʙʘ. ʇʨʦʜʫʢʮʠʷ ʪʝʨʤʦʩʪʘʙʠʣʴʥʳʭ ʪʦʢʩʠ-
ʥʦʚ ʢʦʜʠʨʫʝʪʩʷ ʛʝʥʘʤʠ estA ʠ estB, ʢʦʪʦ-
ʨʳʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʢʘʢ ʥʘ ʭʨʦʤʦʩʦʤʝ, 
ʪʘʢ ʠ ʥʘ ʧʣʘʟʤʠʜʘʭ ʠ ʩʧʦʩʦʙʥʳ ʧʝʨʝʜʘ-
ʚʘʪʴʩʷ ʜʨʫʛʠʤ ʰʪʘʤʤʘʤ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʦ-
ʜʫʮʠʨʫʶʪ ʪʦʢʩʠʥʳ. ʐʪʘʤʤʳ, ʧʨʦʜʫʮʠʨʫ-
ʶʱʠʝ ʪʝʨʤʦʩʪʘʙʠʣʴʥʳʝ ʪʦʢʩʠʥʳ, ʤʦʛʫʪ 
ʚʳʟʳʚʘʪʴ ʙʦʣʝʟʥʠ ʫ ʣʶʜʝʡ ʠ ʧʦʨʦʩʷʪ. 
ʊʝʨʤʦʣʘʙʠʣʴʥʳʝ ʪʦʢʩʠʥʳ ʧʦʜʨʘʟʜʝʣʷʶʪ 
ʥʘ ʧʦʜʪʠʧʳ LTI ʠ LTII.  ɹʳʣʦ ʫʩʪʘʥʦʚʣʝ-
ʥʦ, ʯʪʦ ʰʪʘʤʤʳ, ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʪʦʢʩʠʥ 
LTII, ʯʘʱʝ ʚʳʜʝʣʷʶʪ ʦʪ ʩʚʠʥʝʡ, ʯʝʤ ʦʪ 
ʣʶʜʝʡ [4]. 
ʕʥʪʝʨʦʪʦʢʩʠʛʝʥʥʳʝ ʰʪʘʤʤʳ, ʚʳʟʳʚʘ-

ʶʱʠʝ ʜʠʘʨʝʶ ʪʝʣʷʪ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʰʪʘʤ-
ʤʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʜʠʘʨʝʶ ʫ ʯʝʣʦʚʝʢʘ, ʚ 
ʦʩʥʦʚʥʦʤ ʧʨʦʜʫʮʠʨʫʶʪ ʪʝʨʤʦʩʪʘʙʠʣʴʥʳʡ 
ʪʦʢʩʠʥ ʠ ʧʠʣʠ ʪʠʧʘ F4 (K88), F5 (K99), 
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F41, 987P, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʢʦʣʦʥʠʟʠʨʫ-
ʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 
ʧʦʨʦʩʷʪ [1]. ɼʠʘʨʝʷ ʧʦʨʦʩʷʪ-ʦʪʲʝʤʳʰʝʡ 
ʚʳʟʳʚʘʝʪʩʷ ʛʝʤʦʣʠʪʠʯʝʩʢʠʤ ʰʪʘʤʤʦʤ 
ɽʊɽʉ, ʠʤʝʶʱʠʤ ʬʘʢʪʦʨ ʢʦʣʦʥʠʟʘʮʠʠ F4 
(K88), ʥʦ ʫ ʨʷʜʘ ʰʪʘʤʤʦʚ ʵʪʦʪ ʬʘʢʪʦʨ 
ʥʝʠʟʚʝʩʪʝʥ [1].  
ʇʦ ʤʥʝʥʠʶ Kaper, J.B., Escherichia 

coli, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʵʥʪʝʨʦʘʛʛʨʝʛʘʪʠʚ-
ʥʳʤ, ʫ ʞʠʚʦʪʥʳʭ ʚʳʟʳʚʘʝʪ ʩʧʦʨʘʜʠʯʝ-
ʩʢʠʝ ʩʣʫʯʘʠ ʤʘʩʪʠʪʦʚ, ʫʨʦʛʝʥʠʪʘʣʴʥʳʭ 
ʠʥʬʝʢʮʠʡ, ʘʙʦʨʪʳ ʠ ʜʨʫʛʠʝ ʧʘʪʦʣʦʛʠʯʝ-
ʩʢʠʝ ʧʨʦʮʝʩʩʳ [2]. 
ʇʘʪʦʛʝʥʥʳʝ ʜʣʷ ʧʪʠʮ E. coli, ʦʙʲʝʜʠ-

ʥʝʥʥʳʝ ʚ ʛʨʫʧʧʫ ɸʈɽʉ, ʚʳʟʳʚʘʶʪ ʫ ʜʦ-
ʤʘʰʥʠʭ ʠ ʜʠʢʠʭ ʧʪʠʮ ʩʝʧʪʠʮʝʤʠʶ, ʭʨʦ-
ʥʠʯʝʩʢʠʝ ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʠʥʬʝʢʮʠʠ, ʩʘʣʴ-
ʧʠʥʛʠʪʳ, ʧʝʨʠʪʦʥʠʪʳ, ʧʝʨʠʢʘʨʜʠʪʳ, ʭʨʦ-
ʥʠʯʝʩʢʠʝ ʙʦʣʝʟʥʠ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ, 
ʦʩʪʝʦʤʠʝʣʠʪʳ, ʩʠʥʜʨʦʤ ʦʧʫʭʰʝʡ ʛʦʣʦʚʳ 
[14, 18, 19]. ʂʨʦʤʝ ʚʥʝʢʠʰʝʯʥʦʡ ʣʦʢʘʣʠ-
ʟʘʮʠʠ, ɸʈɽʉ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ 
ʚʪʦʨʠʯʥʦʡ ʠʥʬʝʢʮʠʠ.  ʕʢʦʥʦʤʠʯʝʩʢʠʡ 
ʫʱʝʨʙ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʧʦʪʝʨʴ ʦʪ ʩʤʝʨʪ-
ʥʦʩʪʠ, ʩʥʠʞʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʨʠʚʝʩʘ ʠ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʚʝʨʩʠʠ ʢʦʨʤʘ ʫ ʙʦʣʴʥʦʡ 
ʧʪʠʮʳ, ʚʳʙʨʘʢʦʚʢʠ ʥʝʢʦʥʜʠʮʠʦʥʥʳʭ ʪʫ-
ʰʝʢ. ɺ ɹʨʘʟʠʣʠʠ ʢʦʣʠʙʘʢʪʝʨʠʦʟ, ʚʳʟʳʚʘʝ-
ʤʳʡ ɸʈɽʉ, ʩʣʫʞʠʪ ʧʨʠʯʠʥʦʡ ʚʳʙʨʘʢʦʚʢʠ 
45,2% ʪʫʰʝʢ ʧʪʠʮʳ [20]. 

 ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʚʠʨʫʣʝʥʪ-
ʥʦʩʪʠ ʫ ɸʈɽʉ ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʘʢʪʦʨʘʤʠ 
ʘʜʛʝʟʠʠ (ʬʠʤʙʨʠʠ 1 ʪʠʧʘ, ʈ-ʬʠʤʙʨʠʠ ʠ 
ʜʨ.), ʬʘʢʪʦʨʘʤʠ ʠʥʚʘʟʠʠ, ʘʵʨʦʙʘʢʪʠʥʦʤ, 
ʪʦʢʩʠʥʘʤʠ [20]. 
ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʧʦʢʘʟʘʣʠ ʩʚʷʟʴ ʤʝʞʜʫ ɸʈɽʉ ʠ ʚʥʝʢʠ-
ʰʝʯʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʯʝʣʦʚʝʢʘ. ʌʘʢʪʦʨʳ 
ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʫ ɸʈɽʉ ʤʦʛʫʪ ʙʳʪʴ ʦʙʱʠ-
ʤʠ ʩ ʛʨʫʧʧʦʡ ʫʨʦʧʘʪʦʛʝʥʥʳʭ E.coli ʠ ʘʩ-
ʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʤʝʥʠʥʛʠʪʦʤ ʥʦʚʦʨʦʞ-
ʜʝʥʥʳʭ, ʦʜʥʘʢʦ, ʥʝʪ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʭ 
ʬʘʢʪʦʚ ʧʨʷʤʦʡ ʧʝʨʝʜʘʯʠ ʰʪʘʤʤʦʚ ɸʈɽʉ 
ʯʝʣʦʚʝʢʫ ʯʝʨʝʟ ʧʨʦʜʫʢʮʠʶ ʧʪʠʮʝʚʦʜʩʪʚʘ 
[20]. ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʚʳʜʝʣʝʥʥʳʝ ʦʪ ʧʪʠʮ 
ɸʈɽʉ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʩʝʨʦʣʦʛʠʯʝʩʢʦʡ 
ʛʨʫʧʧʝ ʆ6, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʦʪʦʨʦʡ ʤʦʛʫʪ 
ʙʳʪʴ ʠ ʫʨʦʧʘʪʦʛʝʥʥʳʤʠ. 

 
ɺʓɺʆɼʓ / CONCLUSIONS 
E. coli ʦʙʣʘʜʘʶʪ ʥʝʚʝʨʦʷʪʥʦ ʧʣʘʩʪʠʯ-

ʥʳʤ ʛʝʥʦʤʦʤ, ʚ ʟ ɺʓɺʆɼʓ / CONCLU-
SIONSʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʬʘʢʪʦʨʦʚ 
ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʵʪʦʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤ ʤʦ-
ʞʝʪ ʙʳʪʴ ʢʘʢ ʢʦʤʤʝʥʩʘʣʴʥʳʤ, ʪʘʢ ʠ ʩʤʝʨ-
ʪʝʣʴʥʦ ʦʧʘʩʥʳʤ. ɼʦʩʪʦʚʝʨʥʘʷ ʠʜʝʥʪʠʬʠ-
ʢʘʮʠʷ ʧʘʪʦʛʝʥʥʳʭ E. coli ̫ ʚʣʷʝʪʩʷ ʘʢʪʫ-
ʘʣʴʥʦʡ ʜʣʷ ʚʝʪʝʨʠʥʘʨʠʠ ʩ ʧʦʟʠʮʠʠ ʥʘʟʥʘ-
ʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʠ ʙʠʦʣʦʛʠ-
ʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦ-
ʚʦʜʩʪʚʘ. ʇʦʩʢʦʣʴʢʫ ʬʘʢʪʦʨʘʤʠ ʚʠʨʫʣʝʥʪ-
ʥʦʩʪʠ ʤʦʞʝʪ ʦʙʣʘʜʘʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʣʶ-
ʙʦʡ ʩʝʨʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʳ, ʥʝʦʙʭʦʜʠʤʦ 
ʚʚʝʩʪʠ ʚ ʨʫʪʠʥʥʫʶ ʧʨʦʮʝʜʫʨʫ ʠʜʝʥʪʠʬʠ-
ʢʘʮʠʠ E. coli ʜʝʪʝʢʮʠʶ ʬʘʢʪʦʨʦʚ ʚʠʨʫ-
ʣʝʥʪʥʦʩʪʠ, ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʠʷ ʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ ʩʨʝʜʠ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʚ ʧʨʦ-
ʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 
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ABSTRACT 
Escherichia coli are components of the 

noromoflora of the gastrointestinal tract of 
animals and humans, however, the E. coli 
genome may contain genes encoding viru-
lence factors, causing diseases of animals 
and humans with a wide range of pathologi-
cal changes and clinical manifestations. The 
presence or absence of virulence factors does 
not always correlate with the serological 
group, which is not always taken into ac-
count by laboratory specialists and leads to 
errors in diagnosis. According to the location 
of the pathological process caused, esche-
richiosis pathogens are divided into diarrheal 
(DEC) and disease-causing extra-intestinal 
localization (ExPEC). According to the pres-
ence of specific virulence factors and the 
pathogenesis of the diseases caused, diarrhe-
ogenic E. coli are divided into enteropatho-
genic (HERES), enteroinvasive (EIEC), dif-
fuse-adhesive (DAEC), enteroaggregative 
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(EAggEC), enterotoxigenic (ETES) and shi-
gatoxin-producing or enterohemorrhagic 
(ENES or STEC). The last three groups in-
clude E.coli, which can cause diseases in 
productive animals. To E. The coli of the 
EXP group include uropathogenic (UPEC), 
which cause neonatal meningitis and sepsis 
(NMEC, SEPEC) and airborne pathogenic 
(ARES), which cause colibacteriosis in 
birds. The main factor in the virulence of 
ENES is the production of shiga, a toxin that 
causes severe changes in the body. In hu-
mans, ENES cause hemocolitis, often with 
the development of hemolytic-uremic syn-
drome (HUS), leading to disability and 
sometimes death of the patient. Cattle are the 
reservoir of ENES, clinical signs develop 
only in young animals, adult animals can be 
carriers of ENES and contaminate milk and 
meat with strains. These are potential patho-
gens of Escherichia coli in calves and pig-
lets. The ARES group is represented by E. 
coli strains that cause infection in poultry, 
especially broilers, with a variety of patho-
logical manifestations: septicemia, peritoni-
tis, perigepatitis, air bag infections, osteomy-
elitis. 
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ʈɽʌɽʈɸʊ 
ʎʝʣʴʶ ʨʘʙʦʪʳ ʩʪʘʣʦ ʜʘʪʴ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ 
ʧʨʦʛʨʘʤʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʫʧʨʘʚʣʷʝʤʳʤʠ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʙʦʣʝʟʥʷʤʠ 
ʞʠʚʦʪʥʳʭ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʠ ʦʩʪʨʦʡ 
ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ɼʣʷ ʚʳʧʦʣ-
ʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ, ʇʎʈ - ʜʠʘʛʥʦʩʪʠʢʘ, ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʦʧʨʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙ ʦʪ ʞʠʚʦʪʥʳʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚ-
ʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʠ ʦʩʪʨʦʡ ʨʝʩʧʠʨʘʪʦʨʥʦʡ 
ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʚ ʧʦʧʫʣʷʮʠʷʭ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʪʨʸʭ ʘʜ-
ʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʦʢʨʫʛʘʭ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʚ 
35,1 % ʩʣʫʯʘʝʚ ʷʚʣʷʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʨʝʛʣʘʤʝʥʪʘ ʤʝʨʦʧʨʠʷʪʠʡ ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʠ 
ʦʩʪʨʦʡ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʚ 13,5 % ʩʣʫʯʘʝʚ ï 
ʥʘʨʫʰʝʥʠʷ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ ʩʝʣʴʩʢʦ-
ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʇʨʦʚʝʜʝʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʜʠʚʠʜʫʘʣʴ-
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ʥʳʭ ʧʨʦʛʨʘʤʤ ʚʘʢʮʠʥʘʮʠʠ ʧʦʛʦʣʦʚʴʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʨʦʪʠʚ ʦʩʪʨʦʡ ʨʝʩʧʠʨʘ-
ʪʦʨʥʦʡ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʩ ʫʯʝʪʦʤ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-
ʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʘʢʮʠʥʘʮʠʷ ʧʦʛʦʣʦʚʴʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʨʦʪʠʚ 
ʦʩʪʨʦʡ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʦʙʝʩʧʝʯʠʚʘ-
ʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʫ 92,5-95,0% ʞʠʚʦʪʥʳʭ. ʂʦʣʠʯʝʩʪʚʦ ʠʤ-
ʤʫʥʦʪʦʣʝʨʘʥʪʥʳʭ ʦʩʦʙʝʡ ʠ ʞʠʚʦʪʥʳʭ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʠʤʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʠ ʚ ʬʠʟʠʦ-
ʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʝ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʝ ʧʨʝʚʳʰʘʣʦ 3,5 %, ʚ ʬʠʟʠʦʣʦ-
ʛʠʯʝʩʢʦʡ ʛʨʫʧʧʝ ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ ï 1,25 %.  ʇʦʜʪʚʝʨʞʜʝʥʘ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʘʤ ʤʦʥʠʪʦʨʠʥʛʘ, ʜʠʘʛʥʦʩʪʠʢʠ, 
ʣʝʯʝʙʥʳʭ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʱʠʪʝ ʞʠʚʦʪʥʳʭ ʦʪ 
ʵʧʠʟʦʦʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩʨʝʜʠ ʧʦʧʫ-
ʣʷʮʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʋʨʘʣʴʩʢʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʆʢʨʫʛʘ. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ɺʦʧʨʦʩʳ ʦʟʜʦʨʦʚʣʝʥʠʷ ʠ ʟʘʱʠʪʳ ʧʦ-

ʧʫʣʷʮʠʡ ʞʠʚʦʪʥʳʭ ʦʪ ʵʧʠʟʦʦʪʠʯʝʩʢʠ ʟʥʘ-
ʯʠʤʳʭ ʙʦʣʝʟʥʝʡ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ 
ʜʣʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. ʆʩ-
ʥʦʚʥʳʤ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 
ʚ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʟʘʜʘʯ ʜʣ ̫ʚʝʪʝʨʠʥʘʨ-
ʥʦʡ ʧʨʘʢʪʠʢʠ ʩʣʫʞʘʪ ʥʘʫʯʥʦ-
ʦʙʦʩʥʦʚʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʣʝʯʝʙʥʦ-
ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ 
ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʱʠʪʝ ʞʠʚʦʪʥʳʭ ʦʪ ʵʧʠ-
ʟʦʦʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦ-
ʣʝʟʥʝʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ [4, 6, 14, 
17]. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ʚ ʚʝʪʝ-
ʨʠʥʘʨʥʫʶ ʧʨʘʢʪʠʢʫ ʪʘʢʠʭ ʥʘʫʯʥʦ-
ʦʙʦʩʥʦʚʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʦʜʥʠʤ ʠʟ ʚʘʞ-
ʥʳʭ ʤʦʤʝʥʪʦʚ ̫ ʚʣʷʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʠʟʘ-
ʮʠʷ ʧʨʦʛʨʘʤʤ ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʠ. ʇʨʠ 
ʨʘʟʨʘʙʦʪʢʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʚʦ
-ʧʝʨʚʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥ-
ʥʦʩʪʠ ʘʥʪʠʛʝʥʥʦʛʦ ʧʝʡʟʘʞʘ ʚʦʟʙʫʜʠʪʝʣʝʡ 
ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʥʘ ʢʦʥʢʨʝʪʥʦʡ 
ʪʝʨʨʠʪʦʨʠʠ, ʚʦ-ʚʪʦʨʳʭ, ʦʧʨʝʜʝʣʠʪɹ ʦʩ-
ʥʦʚʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ 
ʥʘ ʧʨʦʮʝʩʩʳ ʘʥʪʠʪʝʣʦʦʙʨʘʟʦʚʘʥʠʷ ʫ ʢʨʫʧ-
ʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʨʠ ʚʘʢʮʠʥʦʧʨʦʬʠ-
ʣʘʢʪʠʢʝ. ʎʝʣʴ ʨʘʙʦʪʳ ï ʜʘʪʴ ʦʮʝʥʢʫ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʧʨʦ-
ʛʨʘʤʤʝ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʫʧʨʘʚʣʷʝʤʳʤʠ 
ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʙʦʣʝʟʥʷʤʠ ʞʠʚʦʪʥʳʭ ʠ 
ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʚʘʢʮʠʥʦʧʨʦ-
ʬʠʣʘʢʪʠʢʠ ʆʈɺʀ ʂʈʉ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʦʪʜʝʣʝ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʥʬʝʢ-
ʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʋʨʘʣʴʩʢʦʛʦ ʅʀɺʀ ï 

ʩʪʨʫʢʪʫʨʥʦʤ ʧʦʜʨʘʟʜʝʣʝʥʠʠ ʌɻɹʅʋ ʋʨ-
ʌɸʅʀʎ ʋʨʆ ʈɸʅ. ʂʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-
ʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ (ʉʍʆ) ʧʦ ʨʘʟʚʝʜʝʥʠʶ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʋʨʌʆ (ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ) ʚ ʧʝʨʠʦʜ 
2017-2021 ʛʛ.  
ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʢʨʫʧʥʳʡ ʨʦʛʘ-

ʪʳʡ ʩʢʦʪ, ʧʨʠʥʘʜʣʝʞʘʱʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʋʨʘʣʴʩʢʦʛʦ ʌʝ-
ʜʝʨʘʣʴʥʦʛʦ ʆʢʨʫʛʘ: ʥʦʚʦʨʦʞʜʝʥʥʳʝ ʪʝʣʷ-
ʪʘ ʜʦ ʚʳʧʦʡʢʠ ʤʦʣʦʟʠʚʘ, ʪʝʣʷʪʘ, ʪʝʣʢʠ, 
ʥʝʪʝʣʠ, ʩʪʝʣʴʥʳʝ ʢʦʨʦʚʳ, ʜʦʡʥʳʝ ʢʦʨʦʚʳ 
ɹʠʦʤʘʪʝʨʠʘʣʳ: ʢʨʦʚʴ ʠ ʩʳʚʦʨʦʪʢʘ ʢʨʦʚʠ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ï 4166 ʦʙʨʘʟʮʦʚ; 
ʩʤʳʚʳ ʠ ʩʦʩʢʦʙʳ ʩʦ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ 
ʫʨʦʛʝʥʠʪʘʣʴʥʦʛʦ ʪʨʘʢʪʘ, ʥʦʩʦʚʳʭ ʭʦʜʦʚ, 
ʛʣʘʟ; ʛʦʤʦʛʝʥʘʪʳ ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʭ ʦʨʛʘ-
ʥʦʚ ʠ ʧʣʘʮʝʥʪʳ; ʣʝʡʢʦʮʠʪʘʨʥʳʝ ʬʨʘʢʮʠʠ 
ʢʨʦʚʠ ï 1117 ʦʙʨʘʟʮʦʚ; ʬʝʢʘʣʠʠ ï 759 
ʦʙʨʘʟʮʦʚ. 
ʊʝʣʷʪ ʚʘʢʮʠʥʦʡ çʂʦʤʙʦʚʘʢè ʧʨʠʚʠʚʘ-

ʣʠ ʧʦ ʩʭʝʤʝ ˉ 1 ʚ ʚʦʟʨʘʩʪʝ 30 ʩʫʪʦʢ ï 1 
ʜʦʟʘ ʚʘʢʮʠʥʳ (2 ʤʣ); ʚ ʚʦʟʨʘʩʪʝ 50 ʩʫʪʦʢ ï 
2 ʜʦʟʘ ʚʘʢʮʠʥʳ (2 ʤʣ) ï ʨʘʟʜʝʣ 3, ʧ.10 
çʠʥʩʪʨʫʢʮʠʷ ʧʦ ʧʨʠʤʝʥʝʥʠʶè 
ʊʝʣʷʪ ʚʘʢʮʠʥʦʡ çʍʠʧʨʘʙʦʚʠʩè ʧʨʠʚʠ-

ʚʘʣʠ ʚ ʚʦʟʨʘʩʪʝ 4-6 ʥʝʜʝʣʴ ï 1 ʜʦʟʘ ʚʘʢʮʠ-
ʥʳ (3ʤʣ), ʯʝʨʝʟ 21 ʜʝʥʴ 2 ʜʦʟʘ ʚʘʢʮʠʥʳ 
(3ʤʣ) ï ʨʘʟʜʝʣ 3, ʧ.9 çʠʥʩʪʨʫʢʮʠʷ ʧʦ ʧʨʠ-
ʤʝʥʝʥʠʶè 
ɸʥʘʣʠʟ ʨʝʘʣʠʟʘʮʠʠ ʚʘʢʮʠʥʦʧʨʦʬʠ-

ʣʘʢʪʠʢʠ ʆʈɺʀ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚ ʩʝʣʴʩʢʦ-
ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ (n=37) ʖʞ-
ʥʦʛʦ, ɿʘʧʘʜʥʦʛʦ, ɺʦʩʪʦʯʥʦʛʦ ʫʧʨʘʚʣʝʥʯʝ-
ʩʢʠʭ ʦʢʨʫʛʦʚ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʉʝʨʦʣʦʛʠʯʝʩʢʠʡ ʩʢʨʠʥʠʥʛ ʙʠʦʧʨʦʙ ʥʘ 
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ʦʩʪʨʳʝ ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʚʠʨʫʩʥʳʝ ʠʥʬʝʢ-
ʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʨʝʘʢʮʠʠ ʪʦʨʤʦʞʝʥʠʷ 
ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ (ʈʊɻɸ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-
ʝʤ çʅʘʙʦʨʘ ʜʠʘʛʥʦʩʪʠʢʫʤʦʚ ʜʣʷ ʩʝʨʦʣʦ-
ʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʘʨʘʛʨʠʧʧʘ-3 ʢʨʫʧ-
ʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʨʝʘʢʮʠʝʡ ʪʦʨʤʦʞʝʥʠʷ 
ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ (ʈʊɻɸ), ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʆʆʆ çɸʛʨʦʚʝʪè, ʛ. ʄʦʩʢʚʘè. ɺ ʨʝʘʢʮʠʠ 
ʥʝʧʨʷʤʦʡ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ (ʈʅɻɸ) ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ çʅʘʙʦʨʘ ʜʠʘʛʥʦʩʪʠʢʫʤʦʚ 
ʜʣʷ ʩʝʨʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʚʠʨʫʩ-
ʥʦʡ ʜʠʘʨʝʠ-ʙʦʣʝʟʥʠ ʩʣʠʟʠʩʪʳʭ ʢʨʫʧʥʦʛʦ 
ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʤʝʪʦʜʦʤ ʥʝʧʨʷʤʦʡ ʛʝ-
ʤʘʛʛʣʶʪʠʥʘʮʠʠ (ʈʅɻɸ); çʅʘʙʦʨʘ ʜʠʘʛʥʦ-
ʩʪʠʢʫʤʦʚ ʜʣʷ ʩʝʨʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠ-
ʢʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʨʠʥʦʪʨʘʭʝʠʪʘ ʢʨʫʧʥʦ-
ʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʤʝʪʦʜʦʤ ʥʝʧʨʷʤʦʡ ʛʝ-
ʤʘʛʛʣʶʪʠʥʘʮʠʠ (ʈʅɻɸ); çʅʘʙʦʨʘ ʜʠʘʛʥʦ-
ʩʪʠʢʫʤʦʚ ʜʣʷ ʩʝʨʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠ-
ʢʠ ʨʝʩʧʠʨʘʪʦʨʥʦ-ʩʠʥʮʠʪʠʘʣʴʥʦʡ ʠʥʬʝʢ-
ʮʠʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʤʝʪʦʜʦʤ 
ʥʝʧʨʷʤʦʡ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ (ʈʅɻɸ), ʧʨʦ-
ʠʟʚʦʜʩʪʚʘ ʆʆʆ çɸʛʨʦʚʝʪè, ʛ. ʄʦʩʢʚʘè. 
ʋʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʈʊɻɸ ʠ ʈʅɻɸ ʧʨʦʚʦʜʠ-
ʣʠ ʚʠʟʫʘʣʴʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʯʝ-
ʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ ʢ ʥʘʙʦʨʘʤ. 
ʉʝʨʦʣʦʛʠʯʝʩʢʠʡ ʩʢʨʠʥʠʥʛ ʙʠʦʧʨʦʙ 

ʧʨʦʚʦʜʠʣʠ ʪʘʢʞʝ ʤʝʪʦʜʦʤ ʪʚʝʨʜʦʬʘʟʥʦʛʦ 
ʀʌɸ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪ-ʩʠʩʪʝʤ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ IDEXX Laboratories, Inc, ʉʐɸ: 
çIBR gB Blocking Ab Testè; çIBR gE Ab 
Testè; Chlamydiosis Total Ab Testè; 
çBVDV Total Ab Testè; çRSV IgG Ab 
Testè; çPI-3 Ab Testè; çBovine Viral Diar-
rhoea Virus (BVDV) Antigen Test Kit/
Serum Plusè; çRota-Corona-K99 Antigen 
Testè. ʋʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʧʨʦʚʦʜʠʣʠ ʥʘ ʬʦʪʦʤʝʪʨʝ çiMarkTMè (ñBio-
RADò ʂʦʨʝʷ). 
ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠ ̫ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ 
ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ (ʇʎʈ). 
ʇʎʈ ð ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʨʠ 
ʧʦʤʦʱʠ ʥʘʙʦʨʦʚ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʈʅʂ ʠ 
ɼʅʂ çDiatom DNA Prep 200è (ʆʆʆ 
çʀʟʦɻʝʥè, ʄʦʩʢʚʘ). ʀʟʤʝʨʝʥʠʝ ʚʳʜʝʣʝʥ-
ʥʦʡ ɼʅʂ ʧʨʦʚʦʜʠʣʠ ʥʘ ʌʣʫʦʨʠʤʝʪʨ 
MAXLIFE (ʈʦʩʩʠʷ). ɺ ʨʘʙʦʪʝ ʧʨʠʤʝʥʷ-
ʣʠ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʩʧʝʮʠʬʠ-
ʯʝʩʢʦʛʦ ʫʯʘʩʪʢʘ ɼʅʂ Clamidia 
spp. (ʢʦʤʧʘʥʠʷ ʆʆʆ çʌʘʢʪʦʨʄʝʜè, 

ʄʦʩʢʚʘ), Clamydophila abortus, Clamyd-
ophila pecorum (OOO çʀʟʦɻʝʥè, ʄʦʩʢʚʘ), 
ʛʝʨʧʝʩ ʚʠʨʫʩʘ ʧʝʨʚʦʛʦ ʪʠʧʘ ʫ ʢʨʫʧʥʦʛʦ 
ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ çGen Pak DNA PSR Test 
BHV1è (ʆʆʆ çʀʟʦɻʝʥè, ʄʦʩʢʚʘ), ʥʘʙʦʨʘ 
ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʚʠʨʫʩʘ ʜʠʘʨʝʠ ʢʨʫʧʥʦʛʦ 
ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, Mycoplasma spp. (ʆʆʆ 
çʀʥʪʝʨʃʘʙʉʝʨʚʠʩè, ʄʦʩʢʚʘ), M.bovis, M. 
bovigenitalium (ʆʆʆ "ɺʝʢʪʦʨɹʝʩʪ", 
ʄʦʩʢʚʘ). ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʨʝ-
ʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 
ʧʨʠʙʦʨʘ Rotor-Gene 3000 (Corbett Life 
Science, ɸʚʩʪʨʘʣʠʷ), QuantStudio5 
(Thermo Scientific, ʉʐɸ). ɼʦʧʦʣʥʠʪʝʣʴʥʦ 
ʧʨʦʚʦʜʠʣʠ ʘʤʧʣʠʬʠʢʘʮʠʶ ʥʘ ʧʨʠʙʦʨʝ 
SWIFT Maxi PROESCO (TECHNOLOGIS, 
INC. (USA). ʕʣʝʢʪʨʦʬʦʨʝʟʥʳʡ ʚʘʨʠʘʥʪ ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ ʘʛʘʨʦʟʥʦʛʦ ʛʝʣʷ ʠ ʤʠʥʠ-
ʢʘʤʝʨʳ Mini-Sub Cell GT (Bio-Rad, ʉʐɸ) 
ʩ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʧʦʜ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤ 
ʠʟʣʫʯʝʥʠʝʤ ʚ ʢʘʤʝʨʝ CHEMIDOC XRS+ ʩ 
ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʧʦʤʦʱʴʶ 
ʛʝʣʴ-ʜʦʢʫʤʝʥʪʘʮʠʠ Gel Doc XR+ (Bio-
Rad, ʉʐɸ). 
 ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʠʦʧʨʦʙ ʦʪ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʨʦ-
ʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʯʝʩʢʠʤʠ 
ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ çʄʝʪʦʜʳ ʙʘʢʪʝʨʠʦʣʦʛʠ-
ʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʣʦʚʥʦ-
ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʢʣʠʥʠʯʝ-
ʩʢʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ï ʄʋʂ 4.2.1890-04è.  
ʂʦʧʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙ 

ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʩʝʜʠ-
ʤʝʥʪʘʮʠʦʥʥʦʡ ʠ ʬʣʦʪʘʮʠʦʥʥʦʡ ʜʠʘʛʥʦ-
ʩʪʠʢʠ ʧʦ ʌʶʣʣʝʙʦʨʥʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ɻʆʉʊ 25383-82 çʄʝʪʦʜʳ ʣʘʙʦʨʘʪʦʨʥʦʡ 
ʜʠʘʛʥʦʩʪʠʢʠ ʢʦʢʮʠʜʠʦʟʘè ʠ ɻʆʉʊ 54627-
2011 çʄʝʪʦʜʳ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 
ʛʝʣʴʤʠʥʪʦʟʦʚè. ʋʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʤʠʢʨʦʩʢʦʧʝ MC 50 
(ñMICROSò ɸʚʩʪʨʠʷ) ʠ ʥʘ ʩʠʩʪʝʤʥʦʤ 
ʤʠʢʨʦʩʢʦʧʝ ɺʍ43 (çOlympusè ʗʧʦʥʠʷ). 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙ ʬʝʢʘʣʠʡ ʦʪ ʢʨʫʧ-

ʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ 
ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʡ ʠ ʬʣʦʪʘʮʠʦʥʥʦʡ ʜʠʘ-
ʛʥʦʩʪʠʢʠ ʧʦ ʌʶʣʣʝʙʦʨʥʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 
ʩ ɻʆʉʊ 25383-82 çɾʠʚʦʪʥʳʝ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʳʝ. ʄʝʪʦʜʳ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘ-
ʛʥʦʩʪʠʢʠ ʢʦʢʮʠʜʠʦʟʘè ʠ ɻʆʉʊ 54627-
2011 çɾʠʚʦʪʥʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 
ʞʚʘʯʥʳʝ. ʄʝʪʦʜʳ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦ-
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ʩʪʠʢʠ ʛʝʣʴʤʠʥʪʦʟʦʚè. ʃʘʙʦʨʘʪʦʨʥʫʶ ʜʠʘ-
ʛʥʦʩʪʠʢʫ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʘ ʦʩʫʱʝʩʪʚʣʷʣʠ 
ʚ ʤʘʟʢʘʭ ʧʨʦʙ ʬʝʢʘʣʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʮʝʥ-
ʪʨʠʬʫʞʥʦ-ʬʣʦʪʘʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʩ ʧʨʠ-
ʤʝʥʝʥʠʝʤ ʨʘʩʪʚʦʨʘ ɹʨʝʟʘ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ 
ʦʢʨʘʰʠʚʘʥʠʝʤ ʧʦ ʎʠʣʴ-ʅʠʣʴʩʝʥʫ ʩ ʢʘʨʙʦ-
ʣʦʚʳʤ ʬʫʢʩʠʥʦʤ. ʋʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʤʠʢʨʦʩʢʦʧʝ MC 
50 (ñMICROSò ɸʚʩʪʨʠʷ) ʠ ʥʘ ʩʠʩʪʝʤʥʦʤ 
ʤʠʢʨʦʩʢʦʧʝ ɺʍ43 (çOlympusè ʗʧʦʥʠʷ). 
 ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʪʚʝʨ-

ʞʜʘʣʠ ʧʫʪʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠ 
ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʣʠʯʠʡ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʩ 
ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ. ʈʝʟʫʣʴʪʘʪʳ 
ʩʯʠʪʘʣʠ ʜʦʩʪʦʚʝʨʥʳʤʠ ʧʨʠ ʈ<0,05. ɼʣʷ 
ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦ-
ʚʘʣʠ ʧʨʦʛʨʘʤʤʫ Microsoft Excel, ʚʭʦʜʷʱʫʶ 
ʚ ʧʘʢʝʪ ʧʨʦʛʨʘʤʤ Microsoft Office Pro. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ɸʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʉʚʝʨʜ-

ʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʨʫʧʥʦʛʦ 
ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʨʝʜʩʪʘʚʣʝʥ ʞʠʚʦʪʥʦʚʦʜʯʝ-
ʩʢʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ (74%), ʢʨʝʩʪʴʷʥʩʢʦ-
ʬʝʨʤʝʨʩʢʠʤʠ ʭʦʟʷʡʩʪʚʘʤʠ (10%) ʠ ʣʠʯʥʳ-
ʤʠ ʧʦʜʩʦʙʥʳʤʠ ʭʦʟʷʡʩʪʚʘʤʠ (16%). ʆʙʱʘʷ 
ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʛʦʣʦʚʴʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 
ʩʢʦʪʘ ʚ ʩʫʙʲʝʢʪʝ ʈʌ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 253 
ʪʳʩʷʯ ʛʦʣʦʚ. ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʚʝʪʝʨʠʥʘʨʥʦʡ 

ʦʪʯʝʪʥʦʩʪʠ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ 
ɼʝʧʘʨʪʘʤʝʥʪʘ ʚʝʪʝʨʠʥʘʨʠʠ ʉʚʝʨʜʣʦʚʩʢʦʡ 
ʦʙʣʘʩʪʠ ʟʘ ʧʝʨʠʦʜ 2018-2021 ʛʛ. ʚʘʢʮʠʥʦ-
ʧʨʦʬʠʣʘʢʪʠʢʘ ʆʈɺʀ ʚ ʧʦʧʫʣʷʮʠʷʭ ʢʨʫʧ-
ʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʙʦ-
ʣʝʝ ʯʝʤ ʚ 82% ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨ-
ʛʘʥʠʟʘʮʠʡ ʨʘʟʥʳʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 
(ʨʠʩ.1). 
ʈʘʩʧʨʝʜʝʣʝʥʠʝ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʭʝ-

ʤʘʭ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʦʟʜʦʨʦ-
ʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʱʠʪʝ ʞʠ-
ʚʦʪʥʳʭ ʦʪ ʆʈɺʀ ʂʈʉ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʉʚʝʨʜʣʦʚʩʢʦʡ 
ʦʙʣʘʩʪʠ, ʚʘʢʮʠʥ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʘʥʪʠ-
ʛʝʥʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 2. 
ɺ ʦʩʥʦʚʥʦʤ ʚ ʩʭʝʤʘʭ ʚʘʢʮʠʥʦʧʨʦʬʠ-

ʣʘʢʪʠʢʠ ʆʈɺʀ ʂʈʉ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʥʘʢ-
ʪʠʚʠʨʦʚʘʥʥʳʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʧʨʝʧʘ-
ʨʘʪʳ: çʂʦʤʙʦʚʘʢè, çʂʦʤʙʦʚʘʢ ɸè, 
çʂʦʤʙʦʚʘʢ ʈè (ʈʦʩʩʠʷ) ʚ 37% ʩʣʫʯʘʝʚ; 
çHiprabovis-4è (ʀʩʧʘʥʠʷ) ï ʚ 28% ʩʣʫʯʘʝʚ 
[3]. ʇʨʠʤʝʥʝʥʠʝ ʚʘʢʮʠʥ, ʩʦʜʝʨʞʘʱʠʭ 
ʘʪʪʝʥʫʠʨʦʚʘʥʥʳʝ ʰʪʘʤʤʳ ʚʦʟʙʫʜʠʪʝʣʝʡ, 
ʙʳʣʦ ʧʨʦʜʠʢʪʦʚʘʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʟʘ-
ʱʠʪʳ ʧʦʛʦʣʦʚʴʷ ʚ ʭʦʟʷʡʩʪʚʘʭ ʩ ʥʘʧʨʷʞʸʥ-
ʥʦʡ ʠʣʠ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʡ ʵʧʠʟʦʦʪʦʣʦʛʠ-
ʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ ʧʦ ʆʈɺʀ ʂʈʉ.  

ʈʠʩʫʥʦʢ 1 ï ɺʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʘ ʆʈɺʀ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ  
ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (2018-2021 ʛʛ.) 
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ʈʠʩʫʥʦʢ 2 ï ɺʘʢʮʠʥʳ ʧʨʦʪʠʚ ʆʈɺʀ ʂʈʉ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʘʥʪʠʛʝʥʘ, ʧʨʠʤʝʥʷʝʤʳʝ  
ʚ ʉʍʆ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (2018-2021 ʛʛ.) 

ʈʠʩʫʥʦʢ 2 ï ɺʘʢʮʠʥʳ ʧʨʦʪʠʚ ʆʈɺʀ ʂʈʉ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʘʥʪʠʛʝʥʘ,  
ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʉʍʆ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (2018-2021 ʛʛ.) 
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 ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʘʢʮʠʥʦʧʨʦ-
ʬʠʣʘʢʪʠʢʠ ʆʈɺʀ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ (n=37) 
ʖʞʥʦʛʦ, ɿʘʧʘʜʥʦʛʦ, ɺʦʩʪʦʯʥʦʛʦ ʫʧʨʘʚ-
ʣʝʥʯʝʩʢʠʭ ʦʢʨʫʛʦʚ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘ-
ʩʪʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʝ ʵʧʠʟʦʦ-
ʪʠʯʝʩʢʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʧʦ ʆʈɺʀ ʂʈʉ ʚ 
ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʨʝʜ-
ʧʨʠʷʪʠʷʭ ʧʨʠʚʝʣʦ ʚ 35,1% ʩʣʫʯʘʝʚ ʢ ʧʦ-
ʚʝʨʭʥʦʩʪʥʦʤʫ ʚʳʧʦʣʥʝʥʠʶ ʤʝʨʦʧʨʠʷʪʠʡ 
ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʠ; ʚ 13,5% ʩʣʫʯʘʝʚ ʢ 
ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠ 
ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʫʩʣʦʚʠʡ ʩʦʜʝʨ-
ʞʘʥʠʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ (ʨʠʩ. 3).  
ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʢʨʠʥʠʥʛʘ ʥʘ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʧʦʩʪʚʘʢʮʠ-
ʥʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʢ ʆʈɺʀ ʂʈʉ ʧʦʢʘ-
ʟʘʣ, ʚ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʞʠʚʦʪ-
ʥʳʭ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʉʍʆ (48,6%) ʩ ʨʘʟ-
ʣʠʯʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʚʘʢʮʠʥʦʧʨʦʬʠ-
ʣʘʢʪʠʯʝʩʢʠʭ ʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠ-
ʷʪʠʡ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʶ ʜʦʣʠ 
ʠʤʤʫʥʦʪʦʣʝʨʘʥʪʥʳʭ ʢ ʚʘʢʮʠʥʘʤ ʧʨʦʪʠʚ 
ʆʈɺʀ ʠʣʠ ʩ ʥʠʟʢʦʡ ʠʤʤʫʥʦʨʝʘʢʪʠʚʥʦ-

ʈʠʩʫʥʦʢ 3 ï ɺʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʘ ʆʈɺʀ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ    
ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (n=37) 

ʩʪʴʶ ʦʩʦʙʝʡ. ʉʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʧʦʛʦʣʦʚʴʷ 
ʦʪʤʝʯʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʥʘ 2,8%, 
ʥʘʧʨʠʤʝʨ, ʚ 2018 ʛʦʜʫ ï 2,1%; ʚ 2019 ʛʦʜʫ 
ï 3,9%. ʋ ʪʘʢʠʭ ʞʠʚʦʪʥʳʭ ʜʠʘʛʥʦʩʪʠʨʦ-
ʚʘʣʠ ʥʠʟʢʫʶ ʠʤʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦ-
ʰʝʥʠʠ ʚʘʢʮʠʥʥʳʭ ʘʥʪʠʛʝʥʦʚ ʀʈʊ ʂʈʉ ʠ 
ɺɼ ʂʈʉ ï ʪʠʪʨ ʧʦʩʪʚʘʢʮʠʥʘʣʴʥʳʭ ʘʥʪʠ-
ʪʝʣ ʩʦʩʪʘʚʣʷʣ Ò 2,0 log2. ɼʦʣʷ ʦʩʦʙʝʡ ʠʤ-
ʤʫʥʦʪʦʣʝʨʘʥʪʥʳʭ ʠʣʠ ʩ ʥʠʟʢʦʡ ʠʤʤʫʥʦ-
ʨʝʘʢʪʠʚʥʦʩʪʴʶ ʩʨʝʜʠ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦ-
ʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʫʚʝʣʠʯʠʣʘʩʴ ʚ ʩʨʝʜʥʝʤ 
ʥʘ 2,5%. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʠʟ-
ʢʘʷ ʠʤʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʴ ʫ ʪʘʢʠʭ ʪʝʣʷʪ 
ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʘʩʴ ʥʝ ʪʦʣʴʢʦ ʚ ʦʪʥʦʰʝ-
ʥʠʠ ʚʘʢʮʠʥʥʳʭ ʘʥʪʠʛʝʥʦʚ ʀʈʊ ʂʈʉ ʠ ɺɼ 
ʂʈʉ, ʥʦ ʠ ʘʥʪʠʛʝʥʦʚ ʇɻ-3 ʂʈʉ ʠ ʈʉʀ 
ʂʈʉ. 
ʀʟʫʯʝʥʠʝ ʘʥʪʠʛʝʥʥʦʛʦ ʧʝʡʟʘʞʘ ʧʨʠ 

ʨʝʩʧʠʨʘʪʦʨʥʦ-ʢʠʰʝʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʫ 
ʤʦʣʦʜʥʷʢʘ ʠʟ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʉʍʆ ʧʦʢʘ-
ʟʘʣʦ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ, ʧʦʜʚʝʨʛʘʚʰʠʭʩʷ 
ʧʣʘʥʦʤʝʨʥʦʡ ʠ ʘʢʪʠʚʥʦʡ ʚʘʢʮʠʥʦʧʨʦʬʠ-
ʣʘʢʪʠʢʝ, ʠʥʬʝʢʮʠʦʥʥʳʝ ʚʦʟʙʫʜʠʪʝʣʠ 
ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ 38,8% ʩʣʫʯʘʝʚ: ʚʠʨʫʩʳ 
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ʛʨʫʧʧʳ ʆʈɺʀ ʠ ʛʨʫʧʧʳ ʆʂʀ ï ʚ 13,6%; 
ʧʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠ ʧʨʦʩʪʝʡ-
ʰʠʝ ï 25,2% (ʨʠʩ. 4). ɸʩʩʦʮʠʘʮʠʠ ʘʥʪʠʛʝ-
ʥʦʚ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʫ 10,2% ʦʩʦʙʝʡ: 
çɺʠʨʫʩʳ ʆʂʀ (ʨʦʪʘʚʠʨʫʩ, ʢʦʨʦʥʘʚʠʨʫʩ) 
+ ɹʘʢʪʝʨʠʠ (Staphylococcus spp., ʛʝʤʦʣʠ-
ʟʠʨʫʶʱʘʷ E. coli.) + ʇʨʦʩʪʝʡʰʠʝ (E. bo-
vis)è. ʄʝʪʦʜʦʤ ʇʎʈ ʛʝʥʦʤʳ ʚʦʟʙʫʜʠʪʝ-
ʣʝʡ (ʀʈʊ ʂʈʉ ʠ ɺɼ ʂʈʉ, Clamidia spp., 
Clamydophila abortus, Clamydophila peco-
rum, Mycoplasma spp., M.bovis, M. bo-
vigenitalium) ʥʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ ʙʠʦʤʘ-
ʪʝʨʠʘʣʘʭ. 
ɺ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠ-

ʷʭ ʧʨʠ ʥʘʨʫʰʝʥʠʷʭ ʩʭʝʤ ʠ ʛʨʘʬʠʢʦʚ ʚʘʢ-
ʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʠ ʆʈɺʀ ʂʈʉ ʚ ʘʥʪʠʛʝʥ-
ʥʦʤ ʧʝʡʟʘʞʝ ʚʦʟʙʫʜʠʪʝʣʝʡ ʨʝʩʧʠʨʘʪʦʨʥʦ-
ʢʠʰʝʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʤʦʣʦʜʥʷʢʘ ʨʝʛʠ-
ʩʪʨʠʨʦʚʘʣʠ ʫʚʝʣʠʯʝʥʠʷ ʚ 3,6 ʨʘʟʘ ʩʫʤʤʘʨ-
ʥʦʡ ʜʦʣʠ ʚʠʨʫʩʦʚ ʛʨʫʧʧ ʆʈɺʀ ʠ ʆʂʀ; ʚ 

1,6 ʨʘʟʘ ï ʜʦʣʠ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʦʚ ʠ ʧʨʦʩʪʝʡʰʠʭ. ɺ 31,2% ʩʣʫʯʘʝʚ 
ʚʳʷʚʣʝʥʳ ʘʩʩʦʮʠʘʮʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ 
çɺʠʨʫʩʳ ʆʈɺʀ (ʀʈʊ, ɺɼ, ʇɻ-3) + ɹʘʢʪʝ-
ʨʠʠ (Staphylococcus spp., ʛʝʤʦʣʠʟʠʨʫʶ-
ʱʘʷ E. coli.) + ɺʠʨʫʩʳ ʆʂʀ (ʨʦʪʘʚʠʨʫʩ, 
ʢʦʨʦʥʘʚʠʨʫʩ) + ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʛʨʠʙʳ 
(Candida albicans) + ʇʨʦʩʪʝʡʰʠʝ (E. bo-
vis)è. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʝʪʦ-
ʜʘʤʠ (ʇʎʈ) ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ, ʚ 
ʙʠʦʤʘʪʝʨʠʘʣʘʭ ʦʪʙʨʘʥʥʳʭ ʫ ʤʦʣʦʜʥʷʢʘ, 
ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʫʯʘʩʪʢʦʚ ɼʅʂ ʛʝʨʧʝʩʚʠ-
ʨʫʩʘ ʧʝʚʦʛʦ ʪʠʧʘ ʚ 1,4% ʩʣʫʯʘʝʚ ʠ ʈʅʂ 
ʚʠʨʫʩʘ ʜʠʘʨʝʠ ʂʈʉ - ʚ 2,3% ʩʣʫʯʘʝʚ. ɻʝ-
ʥʦʤʳ Clamidia spp., Clamydophila abortus, 
Clamydophila pecorum, Mycoplasma spp., 
M.bovis, M. bovigenitalium ʥʝ ʙʳʣʠ ʚʳʷʚ-
ʣʝʥʳ ʚ ʙʠʦʤʘʪʝʨʠʘʣʘʭ.  
 ʄʘʢʩʠʤʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʧʘ-

ʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʧʨʦʩʪʝʡʰʠʭ 

ʈʠʩʫʥʦʢ 4 ï ɸʥʪʠʛʝʥʥʳʡ ʧʝʡʟʘʞ ʚʦʟʙʫʜʠʪʝʣʝʡ ʧʨʠ ʨʝʩʧʠʨʘʪʦʨʥʦ-ʢʠʰʝʯʥʳʭ  
ʟʘʙʦʣʝʚʘʥʠʷʭ ʫ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ  

ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ: 1 ʛʨʫʧʧʘ ʉʍʆ ï çɺʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʘ ʆʈɺʀ ʂʈʉ ʚʳʧʦʣʥʝʥʘ ʚ 
ʧʦʣʥʦʤ ʦʙʲʸʤʝè; 2 ʛʨʫʧʧʘ ʉʍʆ ï çʅʘʨʫʰʝʥʠʷ ʩʭʝʤ ʠ ʛʨʘʬʠʢʦʚ ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʠ 
ʆʈɺʀ ʂʈʉ; 3 ʛʨʫʧʧʘ ʉʍʆ ï çʅʘʨʫʰʝʥʠʝ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ 

ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭè. 
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ʚ ʘʥʪʠʛʝʥʥʦʤ ʧʝʡʟʘʞʝ ʚʦʟʙʫʜʠʪʝʣʝʡ ʧʨʠ 
ʨʝʩʧʠʨʘʪʦʨʥʦ-ʢʠʰʝʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʫ 
ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʦʪʤʝ-
ʯʘʣʦʩʴ ʚ ʉʍʆ ʧʨʠ ʥʘʨʫʰʝʥʠʷʭ ʟʦʦʛʠʛʠʝ-
ʥʠʯʝʩʢʠʭ ʠ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ 
ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ. ɸʩʩʦʮʠʘʮʠʠ ʚʦʟʙʫ-
ʜʠʪʝʣʝʡ ʚ 32,4% ʩʣʫʯʘʝʚ: çɺʠʨʫʩʳ ʆʈɺʀ 
(ʇɻ-3) + ɺʠʨʫʩʳ ʆʂʀ (ʨʦʪʘʚʠʨʫʩ, ʢʦʨʦ-
ʥʘʚʠʨʫʩ) + ɹʘʢʪʝʨʠʠ (Staphylococcus spp., 
Streptococcus spp., ʛʝʤʦʣʠʟʠʨʫʶʱʘʷ E. 
coli.) + ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʛʨʠʙʳ 
(Candida albicans, Aspergillus) + ʇʨʦʩʪʝʡ-
ʰʠʝ (E. bovis, Cryptosporidium)è. ʄʦʣʝʢʫ-
ʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ (ʇʎʈ) 
ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ 2,5% ʩʣʫʯʘʝʚ ʚʠʨʫʩ 
ʀʈʊ ʂʈʉ, ʚ 6,9% ʩʣʫʯʘʷ ʚʠʨʫʩ ɺɼ ʂʈʉ. 
ɻʝʥʦʤʳ Clamidia spp., Clamydophila abor-
tus, Clamydophila pecorum, Mycoplasma 
spp., M.bovis, M. bovigenitalium ʥʝ ʙʳʣʠ 
ʚʳʷʚʣʝʥʳ ʚ ʙʠʦʤʘʪʝʨʠʘʣʘʭ. 
ɺ ʨʘʥʝʝ ʚʳʧʦʣʥʝʥʥʳʭ ʥʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 
(ʐʢʫʨʘʪʦʚʘ ʀ.ɸ., ʐʠʣʦʚʘ ɽ.ʅ., ʇʝʪʨʦʚʘ 
ʆ.ɻ., ʇʦʨʳʚʘʝʚʘ ɸ.ʇ., 2017-2020 ʛʛ.) ʙʳʣʦ 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʨʫʰʝʥʠʷ ʩʭʝʤ ʠ ʛʨʘ-
ʬʠʢʦʚ ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʠ ʩʦʟʜʘʶʪ 
ʫʩʣʦʚʠʷ ʜʣʷ ʮʠʨʢʫʣʷʮʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ 
ʆʈɺʀ ʂʈʉ ʚ ʧʦʧʫʣʷʮʠʠ ʞʠʚʦʪʥʳʭ; ʫʚʝ-
ʣʠʯʠʚʘʝʪʩʷ ʨʠʩʢ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʦʢʘʣʴ-
ʥʳʭ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ-ʚʠʨʫʩʦʥʦʩʠʪʝʣʝʡ [1, 
7, 8, 11, 16]. ʇʨʠ ʩʥʠʞʝʥʠʠ ʢʘʯʝʩʪʚʘ ʠ 
ʥʘʨʫʰʝʥʠʷʭ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠ ʚʝʪʝʨʠ-
ʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ 
ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ ʚʠʜʦʚʦʛʦ ʠ ʜʦʣʝ-
ʚʦʛʦ ʩʦʩʪʘʚʘ ʘʥʪʠʛʝʥʥʦʛʦ ʧʝʡʟʘʞʘ ʚʦʟʙʫ-
ʜʠʪʝʣʝʡ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʧʘʪʦʛʝʥ-
ʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʦʨʛʘʥʠʟʤ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʠʩʪʦʱʝʥʠʶ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʨʝʟʝʨʚʘ ʫ 
ʞʠʚʦʪʥʳʭ. ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʠ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʩʦ-
ʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʤʠ ʧʨʝʜ-
ʧʨʠʷʪʠʷʤʠ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦʢʘʟʘ-
ʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʷ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʝ ʉʍʆ ʠʥ-
ʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʚʘʢʮʠʥʘʮʠʠ ʧʦ-
ʛʦʣʦʚʴʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʨʦʪʠʚ 
ʆʈɺʀ [5, 7, 10]. 
ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʚʘʢʮʠ-

ʥʘʮʠʠ ʧʨʦʪʠʚ ʆʈɺʀ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 
ʩʢʦʪʘ ʨʘʟʨʘʙʘʪʳʚʘʣʠ ʩ ʫʯʝʪʦʤ ʵʧʠʟʦʦʪʦ-
ʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 
ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦ-
ʛʨʘʤʤ ʚʘʢʮʠʥʘʮʠʠ ʧʨʦʪʠʚ ʆʈɺʀ ʠʟʫʯʘʣʠ 
ʥʘ ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʢʨʫʧʥʦʛʦ 
ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʦʨʛʘʥʠʟʘʮʠʡ ʖʞʥʦʛʦ, ɿʘʧʘʜʥʦʛʦ, ɺʦʩʪʦʯ-
ʥʦʛʦ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʦʢʨʫʛʦʚ ʉʚʝʨʜʣʦʚ-
ʩʢʦʡ ʦʙʣʘʩʪʠ (n=10). ɺ 60% ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʦʪʠʚ ʆʈɺʀ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʨʠʤʝʥʷʣʠ ʚʘʢ-
ʮʠʥʫ çHiprabovis-4è ʧʨʦʠʟʚʦʜʩʪʚʘ 
çLaboratorios Hipraè, ʀʩʧʘʥʠʷ. ɺ 40% 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦʛʦ-
ʣʦʚʴʝ ʚʘʢʮʠʥʠʨʫʶʪ ʧʨʝʧʘʨʘʪʦʤ 
çʂʦʤʙʦʚʘʢè ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ 
çɺʝʪʙʠʦʭʠʤè, ʈʦʩʩʠʷ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ 
ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʩʢʨʠ-
ʥʠʥʛʘ ʚ ʨʘʟʥʳʭ ʧʦʣʦʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʝ ʚʳʷʚʠʣ ʜʦʩʪʦ-
ʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʥʘʧʨʷ-
ʞʝʥʥʦʩʪʠ ʧʦʩʪʚʘʢʮʠʥʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ 
ʢ ʚʦʟʙʫʜʠʪʝʣʷʤ ʆʈɺʀ ʫ ʞʠʚʦʪʥʳʭ, ʚʘʢ-
ʮʠʥʠʨʦʚʘʥʥʳʭ çHiprabovis-4è ʠ ʫ ʞʠʚʦʪ-
ʥʳʭ, ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʤ 
çʂʦʤʙʦʚʘʢè (ʪʘʙʣ.1). 
ʇʨʠ ʧʣʘʥʦʤʝʨʥʦʡ ʠ ʘʢʪʠʚʥʦʡ ʚʘʢʮʠ-

ʥʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ 
ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʩʨʝʜʥʠʡ 
ʪʠʪʨ ʘʥʪʠʪʝʣ ʫ ʤʦʣʦʜʥʷʢʘ ʢ ʚʠʨʫʩʫ ʀʈʊ 
ʩʦʩʪʘʚʣʷʣ 3,5Ñ0,6 log2; ʢ ʚʠʨʫʩʫ ɺɼ-ɹʉ ï 
3,3Ñ0,4 log2; ʢ ʚʠʨʫʩʫ ʇɻ-3 ï 6,8Ñ1,1 log2; 
ʢ ʚʠʨʫʩʫ ʈʉʀ ï 5,0Ñ0,4 log2. ɼʦʣʷ ʠʤʤʫ-
ʥʦʪʦʣʝʨʘʥʪʥʳʭ ʪʝʣʷʪ ʠ ʪʝʣʷʪ ʩ ʥʠʟʢʠʤ 
ʫʨʦʚʥʝʤ ʠʤʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʠ ʚ ʦʙʩʣʝʜʦ-
ʚʘʥʥʳʭ ʉʍʆ ʥʝ ʧʨʝʚʳʰʘʣʘ 2,5Ñ0,75%. ʋ 
ʚʟʨʦʩʣʦʛʦ ʧʦʛʦʣʦʚʴʷ (ʥʝʪʝʣʠ, ʢʦʨʦʚʳ) 
ʩʨʝʜʥʠʡ ʪʠʪʨ ʘʥʪʠʪʝʣ ʢ ʚʠʨʫʩʫ ʀʈʊ ʩʦ-
ʩʪʘʚʣʷʣ 5,2Ñ0,8 log2; ʢ ʚʠʨʫʩʫ ɺɼ-ɹʉ ï 
5,0Ñ0,5 log2; ʢ ʚʠʨʫʩʫ ʇɻ-3 ï 9,3Ñ0,9 log2; 
ʢ ʚʠʨʫʩʫ ʈʉʀ ï 7,1Ñ0,4 log2. ɼʦʣʷ ʠʤʤʫ-
ʥʦʪʦʣʝʨʘʥʪʥʳʭ ʢʦʨʦʚ ʠ ʢʦʨʦʚ ʩ ʥʠʟʢʠʤ 
ʫʨʦʚʥʝʤ ʠʤʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʠ ʚ ʦʙʩʣʝʜʦ-
ʚʘʥʥʳʭ ʉʍʆ ï 1,0Ñ0,25%. ʉ ʫʯʝʪʦʤ ʵʧʠ-
ʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʟʘʙʦʣʝʚʘʥʠʶ 
ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʦʩʪ-
ʨʳʤʠ ʢʠʰʝʯʥʳʤʠ ʠʥʬʝʢʮʠʷʤʠ (2017ʛ.) 2 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʚ 
ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʚʘʢʮʠʥʘʮʠʠ 
ʚ 2018 ʛʦʜʫ ʥʘʨʷʜʫ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 
çHiprabovis-4è  ʙʳʣʘ ʚʢʣʶʯʝʥʘ ʚʘʢʮʠʥʘ-
ʮʠʷ ʩʪʝʣʴʥʳʭ ʢʦʨʦʚ ʠ ʥʝʪʝʣʝʡ ʧʨʝʧʘʨʘʪʦʤ 
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çʈʦʪʘʚʝʢÈ ʂʦʨʦʥʘè ʧʨʦʠʟʚʦʜʩʪʚʘ 
çBurgwedel Biotech GmbHè, ɻʝʨʤʘʥʠʷ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʝʡ ʧʨʦʠʟʚʦʜʠʪʝ-
ʣʷ.ɼʠʥʘʤʠʢʘ ʟʘʙʦʣʝʚʘʥʠʡ ʤʦʣʦʜʥʷʢʘ ʚ 
ʦʙʩʣʝʜʫʝʤʳʭ ʉʍʆ ʚ ʧʝʨʠʦʜ ʨʝʘʣʠʟʘʮʠʠ 
ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʚʘʢʮʠʥʘʮʠʠ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʘʭ 5 ʠ 6. 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʜʠʘ-

ʛʨʘʤʤʘʭ ʜʘʥʥʳʭ ʢʦʨʨʝʢʮʠʷ ʠʥʜʠʚʠʜʫʘʣʴ-
ʥʳʭ ʧʨʦʛʨʘʤʤ ʚʘʢʮʠʥʘʮʠʠ ʠ ʠʭ ʨʝʘʣʠʟʘ-
ʮʠʷ ʚ ʧʝʨʠʦʜ 2018-2019 ʛʦʜʘ ʧʦʟʚʦʣʠʣʘ 
ʩʥʠʟʠʪʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧ-
ʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʦʩʪʨʳʤʠ ʢʠʰʝʯʥʳʤʠ 
ʠʥʬʝʢʮʠʷʤʠ ʚ ʦʙʩʣʝʜʫʝʤʳʭ ʉʍʆ ʚ ʩʨʝʜ-
ʥʝʤ ʚ 1,5 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʨʦʚʥʝʤ 
ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʆʂʀ ʚ 2017 ʛʦʜʫ. ʅʝʦʙ-
ʭʦʜʠʤʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʨʦʚʝʥʴ ʟʘʙʦ-
ʣʝʚʘʥʠʡ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʘ ʩʥʠʟʠʣʩʷ 
ʚ ʩʨʝʜʥʝʤ ʥʘ 3%, ʘ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʥʠʡ 
ʥʝʟʘʨʘʟʥʦʡ ʵʪʠʦʣʦʛʠʠ ʩʥʠʟʠʣʩʷ ʥʘ 1,7% 
ʪʦʣʴʢʦ ʫ ʤʦʣʦʜʥʷʢʘ, ʧʨʠʥʘʜʣʝʞʘʱʝʛʦ 
ʉʍʆ-1. ɺ ʧʦʩʣʝʜʫʶʱʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝ-
ʥʠʷ (2020-2021 ʛʛ.) ʜʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ 
ʟʘʙʦʣʝʚʘʥʠʡ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦ-
ʛʦ ʩʢʦʪʘ ʚ ʦʙʩʣʝʜʫʝʤʳʭ ʉʍʆ ʦʩʪʘʚʘʣʘʩʴ 
ʩʪʘʙʠʣʴʥʦʡ. ɿʘʙʦʣʝʚʘʥʠʷ ʥʝʟʘʨʘʟʥʦʡ 
ʵʪʠʦʣʦʛʠʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʥʘ ʫʨʦʚʥʝ 
7,3-8,1%; ʟʘʙʦʣʝʚʘʥʠʷ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ 

ʪʨʘʢʪʘ ï 10,3-11,5%; ʟʘʙʦʣʝʚʘʥʠʷ ʞʝʣʫ-
ʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ï 15,3-15,7%. 
 ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʧʨʷʞʝʥ-

ʥʦʩʪʠ ʧʦʩʪʚʘʢʮʠʥʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʢ 
ʆʈɺʀ ʫ ʪʝʣʷʪ ʜʦ ʠ ʧʦʩʣʝ ʢʦʨʨʝʢʮʠʠ ʠʥʜʠ-
ʚʠʜʫʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʚʘʢʮʠʥʘʮʠʠ ʧʨʝʜ-
ʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 7. 
ɺ ʧʝʨʠʦʜ 2016-2017 ʛʛ. ʜʦ ʢʦʨʨʝʢʮʠʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʚʘʢʮʠʥʘʮʠʠ 
ʜʦʣʷ ʠʤʤʫʥʦʪʦʣʝʨʘʥʪʥʳʭ ʪʝʣʷʪ ʠ ʪʝʣʷʪ ʩ 
ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʠʤʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʠ 
ʩʦʩʪʘʚʣʷʣʘ ʚ ʉʍʆ-1 9,8%, ʚ ʉʍʆ-2 ï 
10,5%. ɺ ʧʝʨʠʦʜ ʨʝʘʣʠʟʘʮʠʠ ʩʢʦʨʨʝʢʪʠʨʦ-
ʚʘʥʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ (2018-
2020 ʛʛ.) ʥʘʙʣʶʜʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʫʤʝʥʴ-
ʰʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʪʘʢʠʭ ʞʠʚʦʪʥʳʭ ʚ 
2,7-2,8 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ 
2016-2017 ʛʦʜʦʚ. ɺ 2020 ʛʦʜʫ ʯʠʩʣʝʥ-
ʥʦʩʪʴ ʠʤʤʫʥʦʪʦʣʝʨʘʥʪʥʳʭ ʪʝʣʷʪ ʠ ʪʝʣʷʪ ʩ 
ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʠʤʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʠ ʚ 
ʫʩʣʦʚʠʷʭ ʚʘʢʮʠʥʘʮʠʠ ʧʨʦʪʠʚ ʆʈɺʀ ʂʈʉ 
ʥʝ ʧʨʝʚʳʰʘʣʘ 4%. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʘʢʮʠʥʘʮʠʷ ʧʦʛʦʣʦʚʴʷ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʨʦʪʠʚ ʆʈɺʀ ʧʦ 
ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʚ ʦʙʩʣʝʜʦ-
ʚʘʥʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘ-
ʮʠʷʭ ʦʙʝʩʧʝʯʠʚʘʣʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʝʮʠ-
ʬʠʯʝʩʢʦʛʦ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʫ 
92,5-95,0% ʞʠʚʦʪʥʳʭ.  

ʈʠʩʫʥʦʢ 5 ï ʇʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʥʠʡ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʫʩʣʦʚʠʷʭ 
ʢʦʨʨʝʢʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚʘʢʮʠʥʘʮʠʠ (ʉʍʆ-1, ʖʞʥʳʡ ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ 

ʦʢʨʫʛ ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ) 
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ʈʠʩʫʥʦʢ 6 ï ʇʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʥʠʡ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʫʩʣʦʚʠʷʭ 
ʢʦʨʨʝʢʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚʘʢʮʠʥʘʮʠʠ (ʉʍʆ-2, ɿʘʧʘʜʥʳʡ ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ 

ʦʢʨʫʛ ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ) 

ʈʠʩʫʥʦʢ 7 ï ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʜʦʣʠ ʠʤʤʫʥʦʪʦʣʝʨʘʥʪʥʳʭ ʪʝʣʷʪ ʠ ʪʝʣʷʪ ʩ ʥʠʟʢʠʤ 
ʫʨʦʚʥʝʤ ʠʤʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʢʦʨʨʝʢʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ  

ʚʘʢʮʠʥʘʮʠʠ ʧʨʦʪʠʚ ʆʈɺʀ ʂʈʉ. 
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ɺʓɺʆɼʓ / CONCLUSION 
ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 
ʫʩʣʦʚʠʷʭ ʚʝʜʝʥʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʦʙʝʩ-
ʧʝʯʠʚʘʝʪʩʷ ʩʣʦʞʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʚʝʪʝʨʠ-
ʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʠ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʭ 
ʪʝʭʥʦʣʦʛʠʡ [5, 9, 11]. ʈʝʘʣʠʟʘʮʠʷ ʟʘʜʘʯ 
ʚʝʪʝʨʠʥʘʨʥʦʡ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ʧʦ ʦʟʜʦ-
ʨʦʚʣʝʥʠʶ ʠ ʟʘʱʠʪʝ ʧʦʧʫʣʷʮʠʡ ʞʠʚʦʪʥʳʭ 
ʦʪ ʵʧʠʟʦʦʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʙʦʣʝʟʥʝʡ ʥʝ-
ʚʦʟʤʦʞʥʘ ʙʝʟ ʩʦʟʜʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʥʘʫʯ-
ʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʣʝʯʝʙʥʦ-
ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ 
ʤʝʨʦʧʨʠʷʪʠʡ [1, 6, 14]. ɺ ʤʥʦʛʦʯʠʩʣʝʥ-
ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʵʧʠʟʦʦ-
ʪʠʯʝʩʢʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʧʦʧʫʣʷʮʠʠ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʨʘʡʦʥʠʨʦ-
ʚʘʥʥʳʭ ʥʘ ʢʦʥʢʨʝʪʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʝʜ-
ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʚʘʞʥʳʭ ʩʦʩʪʘʚʣʷ-
ʶɦ ʠʭ ʚ ɻʪʦʤ ʢʦʤʧʣʝʢʩʝ [2, 4, 8, 15].  ʈʘʟ-
ʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʠ ʚ ʚʝʪʝʨʠʥʘʨʥʫʶ 
ʧʨʘʢʪʠʢʫ ʢʦʤʧʣʝʢʩʥʳʭ ʧʨʦʛʨʘʤʤ ʦʩʦʙʝʥ-
ʥʦ ʘʢʪʫʘʣʴʥʦ ʧʨʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦ-
ʧʨʠʷʪʠʷʭ ʧʦ ʟʘʱʠʪʝ ʞʠʚʦʪʥʳʭ ʦʪ ʵʧʠʟʦʦ-
ʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʫʧʨʘʚʣʷʝʤʳʭ ʠʥʬʝʢʮʠ-
ʦʥʥʳʭ ʙʦʣʝʟʥʝʡ ʪʘʢʠʭ ʢʘʢ ʆʈɺʀ ʂʈʉ.  
  ɺʳʧʦʣʥʝʥʥʳʝ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 
ʚ 2017-2021 ʛʛ.  ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 
ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʠ 
ʆʈɺʀ ʟʘʚʠʩʠʪ ʦʪ ʢʦʤʧʣʝʢʩʘ ʬʘʢʪʦʨʦʚ. 
ʊʘʢ ʧʨʠ ʥʘʨʫʰʝʥʠʷʭ ʩʭʝʤ ʚʘʢʮʠʥʦʧʨʦʬʠ-
ʣʘʢʪʠʢʠ ʚ ʘʥʪʠʛʝʥʥʦʤ ʧʝʡʟʘʞʝ ʚʦʟʙʫʜʠʪʝ-
ʣʝʡ ʟʘʙʦʣʝʚʘʥʠʡ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʷ ʚ 
3-3,5 ʨʘʟʘ ʜʦʣʠ ʚʠʨʫʩʦʚ ʛʨʫʧʧ ʆʈɺʀ ʠ 
ʆʂʀ; ʚ 1,6 ʨʘʟʘ ï ʜʦʣʠ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢ-
ʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʧʨʦʩʪʝʡʰʠʭ. ʇʨʠ ʥʘʨʫ-
ʰʝʥʠʷʭ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠ ʚʝʪʝʨʠʥʘʨʥʦ-
ʩʘʥʠʪʘʨʥʳʭ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ ʨʝʛʠ-
ʩʪʨʠʨʫʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 
ʜʦʣʠ (ʜʦ 56,3%) ʧʘʪʦʛʝʥʥʳʭ ʠ ʫʩʣʦʚʥʦ-
ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʧʨʦʩʪʝʡ-
ʰʠʭ ʚ ʘʥʪʠʛʝʥʥʦʤ ʧʝʡʟʘʞʝ ʚʦʟʙʫʜʠʪʝʣʝʡ 
ʧʨʠ ʨʝʩʧʠʨʘʪʦʨʥʦ-ʢʠʰʝʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠ-
ʷʭ ʫ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 
ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʚʘʢʮʠ-
ʥʦʧʨʦʬʠʣʘʢʪʠʢʝ ʆʈɺʀ ʚ ʧʦʣʥʦʤ ʦʙʲʸʤʝ 
ʩʫʤʤʘʨʥʘʷ ʜʦʣʷ ʧʘʪʦʛʝʥʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ 
ʟʘʙʦʣʝʚʘʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 35-38%. ɼʦʣʷ 
ʚʠʨʫʩʦʚ ʛʨʫʧʧ ʆʈɺʀ ʠ ʆʂʀ ʥʝ ʧʨʝʚʳʰʘ-
ʝʪ ʫʨʦʚʥʷ 14%. ʀʟʤʝʥʝʥʠʷ ʚʠʜʦʚʦʛʦ ʠ 

ʜʦʣʝʚʦʛʦ ʩʦʩʪʘʚʘ ʘʥʪʠʛʝʥʥʦʛʦ ʧʝʡʟʘʞʘ 
ʚʦʟʙʫʜʠʪʝʣʝʡ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ 
ʧʘʪʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʦʨʛʘʥʠʟʤ ʠ ʠʩʪʦ-
ʱʝʥʠʶ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʨʝʟʝʨʚʘ ʫ ʞʠʚʦʪ-
ʥʳʭ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʚʝʣʠʯʠʚʘʝʪ ʯʠʩ-
ʣʝʥʥʦʩʪʴ ʠʤʤʫʥʦʪʦʣʝʨʘʥʪʥʳʭ ʦʩʦʙʝʡ ʠ 
ʦʩʦʙʝʡ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʠʤʤʫʥʦʨʝʘʢʪʠʚ-
ʥʦʩʪʠ ʜʦ 10,5% ʚ ʧʦʧʫʣʷʮʠʠ. ʂʘʢ ʠʟʚʝʩʪ-
ʥʦ, ʥʘʣʠʯʠʝ ʪʘʢʠʭ ʠʤʤʫʥʦʢʦʤʧʨʦʤʝʥʪʠ-
ʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʩʦʟʜʘʸʪ ʫʩʣʦʚʠʷ ʜʣʷ 
ʮʠʨʢʫʣʷʮʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʆʈɺʀ ʚ ʧʦʧʫ-
ʣʷʮʠʠ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʣʦ-
ʢʘʣʴʥʳʭ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ-
ʚʠʨʫʩʦʥʦʩʠʪʝʣʝʡ [4, 6, 12, 13, 16]. 
ʇʨʠ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʜʠʚʠ-

ʜʫʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʚʘʢʮʠʥʘʮʠʠ ʢʨʫʧʥʦʛʦ 
ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʨʦʪʠʚ ʆʈɺʀ, ʨʘʟʨʘʙʦʪʘʥ-
ʥʳʭ ʩ ʫʯʝʪʦʤ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʙʳ-
ʣʦ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ. ɺ ʦʙʩʣʝ-
ʜʦʚʘʥʥʳʭ ʉʍʆ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʬʦʨʤʠ-
ʨʦʚʘʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʧʦʩʪʚʘʢʮʠʥʘʣʴ-
ʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʧʨʦʪʠʚ ʆʈɺʀ ʫ 92,5-
95,0% ʞʠʚʦʪʥʳʭ. ʆʪʤʝʯʝʥʦ ʩʦʢʨʘʱʝʥʠʝ 
ʯʠʩʣʘ ʠʤʤʫʥʦʪʦʣʝʨʘʥʪʥʳʭ ʦʩʦʙʝʡ ʠ ʦʩʦ-
ʙʝʡ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʠʤʤʫʥʦʨʝʘʢʪʠʚʥʦ-
ʩʪʠ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʝ 
çʄʦʣʦʜʥʷʢ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ 2,7
-2,8 ʨʘʟʘ (ʜʦ 3,5% ʦʪ ʯʠʩʣʘ ʦʙʩʣʝʜʦʚʘʥ-
ʥʳʭ ʞʠʚʦʪʥʳʭ). ʂʨʦʤʝ ʪʦʛʦ, ʦʪʤʝʯʝʥʦ 
ʩʥʠʞʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʤʦʣʦʜʥʷʢʘ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʦʩʪʨʳʤʠ ʢʠʰʝʯ-
ʥʳʤʠ ʠʥʬʝʢʮʠʷʤʠ ʚ ʦʙʩʣʝʜʫʝʤʳʭ ʉʍʆ ʚ 
ʩʨʝʜʥʝʤ ʚ 1,5 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʨʦʚ-
ʥʝʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʆʂʀ ʚ 2017 ʛʦʜʫ, 
ʨʝʩʧʠʨʘʪʦʨʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ï 1,3 
ʨʘʟʘ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʧʦʣʥʝʥʥʳʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ ʥʘʫʯʥʦ-
ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʘʤ ʣʝʯʝʙʥʦ-
ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ 
ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʱʠʪʝ ʞʠʚʦʪʥʳʭ ʦʪ ʵʧʠ-
ʟʦʦʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʫʧʨʘʚʣʷʝʤʳʭ ʠʥ-
ʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ (ʆʈɺʀ ʂʈʉ) ʩʨʝʜʠ 
ʧʦʧʫʣʷʮʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪ-
ʥʳʭ ʋʨʘʣʴʩʢʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʆʢʨʫʛʘ. 
ʇʦʣʫʯʝʥʥʳʝ ʥʘʫʯʥʳʝ ʜʘʥʥʳʝ ʠʩʧʦʣʴʟʫ-
ʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʳ 
ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʧʨʦʛʨʘʤʤ ʤʦ-
ʥʠʪʦʨʠʥʛʘ, ʜʠʘʛʥʦʩʪʠʢʠ, ʣʝʯʝʙʥʦ-



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 4, 2023ʛ. 

 

108  

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ 
ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʱʠʪʝ ʞʠʚʦʪʥʳʭ ʦʪ ʠʥ-
ʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

 
MONITORING OF EPIZOOTICAL-

LY SIGNIFICANT INFECTIOUS DIS-
EASES OF ANIMALS 
Poryvaeva A.P.* ï doctor of biological 

sciences; Pechura E.V. ï candidate of veter-
inary sciences; Petrova O.G. ï doctor of 
veterinary sciences; Bezborodova N.A. ï 
candidate of veterinary sciences; Lysova 
Y.Yu.  ï researcher; Belousova D.A. ï post-
graduate student 

 
 Ural Federal Agrarian Research Center 

Ural Branch of the Russian Academy of Sci-
ences (Russia, Yekaterinburg) 
*app1709@inbox.ru 
 

ABSTRACT 
The aim of the work was to assess the 

effectiveness of an improved monitoring 
program for controlled infectious animal 
diseases and individual vaccination pro-
grams for acute respiratory viral infection in 
cattle. To fulfill the tasks set, serological 
studies, PCR diagnostics, bacteriological and 
coprological methods of examining biologi-
cal samples from animals were carried out. 
As a result of the work, the main factors in-
fluencing the effectiveness of vaccine 
prophylaxis of acute respiratory viral infec-
tion in cattle populations have been identi-
fied. It was found that in three administrative 
and administrative districts of the Sverd-
lovsk region, the main factors in 35.1% of 
cases are violations of the rules of vaccina-
tion of acute respiratory viral infection of 
cattle, in 13.5% of cases - violations of zoo-
hygienic and veterinaryïsanitary conditions 
of keeping farm animals. A comprehensive 
assessment of the effectiveness of individual 
vaccination programs for cattle against acute 
respiratory viral infection has been carried 
out, taking into account the epizootological 
situation in agricultural organizations. It was 
shown that vaccination of cattle against 
acute respiratory viral infection according to 
individual programs ensured the formation 
of specific immunity in 92.5-95.0% of ani-

mals. The number of immunotolerant indi-
viduals and animals with a low level of im-
munoreactivity in the physiological group of 
young cattle did not exceed 3.5%, in the 
physiological group of adult animals ï 
1.25%.  The high efficiency of improved 
scientifically based programs for monitoring, 
diagnosis, therapeutic, preventive and health 
measures to protect animals from epizooti-
cally significant infectious diseases of cattle 
among the populations of farm animals of 
the Ural Federal District has been confirmed. 
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ʈɽʌɽʈɸʊ 
ʄʫʨʤʘʥʩʢʘʷ ʦʙʣʘʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ 
ʈʦʩʩʠʠ, ʘ ʦʣʝʥʝʚʦʜʩʪʚʦ ï ʦʜʥʦʡ ʠ ʚʝʜʫʱʠʭ ʦʪʨʘʩʣʝʡ ʩʝʣʴʩʢʦʛʦ 
ʭʦʟʷʡʩʪʚʘ, ʚ ʢʦʪʦʨʦʤ ʟʘʥʷʪʦ ʤʝʩʪʥʦʝ ʥʘʩʝʣʝʥʠʝ, ʚʢʣʶʯʘʷ ʢʦʨʝʥ-
ʥʳʝ ʤʘʣʦʯʠʩʣʝʥʥʳʝ ʥʘʨʦʜʳ ʉʝʚʝʨʘ. ʋʩʧʝʭ ʜʦʤʘʰʥʝʛʦ ʦʣʝʥʝʚʦʜ-
ʩʪʚʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ. 
ʇʦʩʢʦʣʴʢʫ ʧʨʝʜʳʜʫʱʝʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʟʘʨʘʞʝʥ-

ʥʦʩʪʠ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ ʛʝʣʴʤʠʥʪʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʦʚʝʪʩʢʠʤʠ ʫʯʝʥʳʤʠ ʚ ʩʝʨʝʜʠʥʝ 
ʍʍ ʚʝʢʘ, ʥʘʟʨʝʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʝʚʠʟʠʠ ʛʝʣʴʤʠʥʪʦʬʘʫʥʳ. ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʥʘʰʝʡ ʨʘ-
ʙʦʪʳ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʛʝʣʴʤʠʥʪʦʚ ʜʦʤʘʰʥʠʭ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ ʚ ʄʫʨ-
ʤʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ 31 ʦʙʨʘʟʮʘ ʩʚʝʞʠʭ ʬʝʢʘʣʠʡ ʜʦʤʘʰʥʠʭ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ 
(Rangifer tarandus) ʚʳʧʦʣʥʝʥʦ ʤʝʪʦʜʘʤʠ ʢʦʤʧʣʝʢʩʥʦʡ ʛʝʣʴʤʠʥʪʦʩʢʦʧʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ɻʆʉʊ ʈ 54627-2011 çɾʠʚʦʪʥʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʞʚʘʯʥʳʝ. ʄʝʪʦʜʳ ʣʘʙʦʨʘʪʦʨʥʦʡ 
ʜʠʘʛʥʦʩʪʠʢʠ ʛʝʣʴʤʠʥʪʦʟʦʚè: ʦʩʤʦʪʨ, ʣʷʨʚʦʩʢʦʧʠʷ ʧʦ ɺʘʡʜʫ, ʬʣʦʪʘʮʠʦʥʥʘʷ ʦʚʦʩʢʦʧʠʷ ʧʦ 
ɼʘʨʣʠʥʛʫ, ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʘʷ ʦʚʦʩʢʦʧʠʷ ʤʝʪʦʜʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʨʦʤʳʚʘʥʠʡ, ʢʫʣʴ-
ʪʠʚʠʨʦʚʘʥʠʝ ʣʠʯʠʥʦʢ ʧʘʨʘʟʠʪʠʯʝʩʢʠʭ ʥʝʤʘʪʦʜ ʠʟ ʷʠʮ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʦʧʨʝʜʝʣʷ-
ʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʤʝʨʳ ɺʀɻʀʉ ʠʟ ʥʘʙʦʨʘ çɼʠʘʧʘʨè. ʆʙʥʘʨʫʞʝʥʳ ʛʝʣʴʤʠʥʪʳ ʜʚʫʭ 
ʢʣʘʩʩʦʚ: ʪʨʝʤʘʪʦʜ ï ʨʦʜʘ Paramphistomum ʠ ʥʝʤʘʪʦʜ ï ʦʪʨʷʜʘ Strongylida (ʚ ʯʘʩʪʥʦʩʪʠ, 
ʨʦʜʘ Ostertagia), ʨʦʜʘ Dictyocaulus ʠ ʚʠʜʘ Elaphostrongylus rangiferi. ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥ-
ʚʘʟʠʠ ʩʦʩʪʘʚʠʣʘ 26 % ʜʣʷ Paramphistomum, 19 % ʜʣʷ ʩʪʨʦʥʛʠʣʠʜ, 3 % ʜʣʷ Dictyocaulus ʠ 
52 % ʜʣʷ E. rangiferi.  ɻʝʣʴʤʠʥʪʳ ʚʩʪʨʝʯʘʣʠʩʴ ʢʘʢ ʩʘʤʠ ʧʦ ʩʝʙʝ, ʪʘʢ ʠ ʚ ʘʩʩʦʮʠʘʮʠʷʭ: 
ʜʠʢʪʠʦ-ʢʘʫʣʳ+ʩʪʨʦʥʛʠʣʠʜʳ+ʧʘʨʘʤʬʠʩʪʦʤʳ, ʵʣʘʬʦʩʪʨʦʥʛʠʣʳ+ʩʪʨʦʥʛʠʣʠʜʳ, ʵʣʘʬʦʩʪʨʦ-
ʥʛʠʣr+ʧʘʨʘʤʬʠʩʪʦʤr . ʉʨʝʜʠ ʥʦʨʤʘʣɹʥrʭ ʣʠʯʠʥʦʢ E. rangiferi ʧʦʧʘʜʘʣʠʩʴ 
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ɺɺɽɼɽʅʀɽ / INTRODUCTION 
5 ʤʘʨʪʘ 2020 ʛ. ʫʢʘʟʦʤ ʛʣʘʚʳ ʛʦʩʫʜʘʨ-

ʩʪʚʘ ʙʳʣʠ ʫʪʚʝʨʞʜʝʥʳ ʆʩʥʦʚʳ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-
ʮʠʠ ʚ ɸʨʢʪʠʢʝ ʥʘ ʧʝʨʠʦʜ ʜʦ 2035 ʛ., 
ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʳʭ ʙʳʣʘ ʧʨʠʥʷʪʘ ʉʪʨʘʪʝ-
ʛʠʷ ʨʘʟʚʠʪʠʷ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʦʩʩʠʡ-
ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ɸɿʈʌ). ʄʫʨʤʘʥʩʢʘʷ 
ʦʙʣʘʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ɸɿʈʌ, 
ʘ ʦʣʝʥʝʚʦʜʩʪʚʦ ï ʦʜʥʦʡ ʠ ʚʝʜʫʱʠʭ ʦʪʨʘʩ-
ʣʝʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ [1], ʚ ʢʦʪʦʨʦʤ 
ʟʘʥʷʪʦ ʤʝʩʪʥʦʝ ʥʘʩʝʣʝʥʠʝ, ʚʢʣʶʯʘʷ ʢʦ-
ʨʝʥʥʳʝ ʤʘʣʦʯʠʩʣʝʥʥʳʝ ʥʘʨʦʜʳ ʉʝʚʝʨʘ. 
ʋʩʧʝʭ ʜʦʤʘʰʥʝʛʦ ʦʣʝʥʝʚʦʜʩʪʚʘ ʚʦ ʤʥʦ-
ʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʩʝʚʝʨ-
ʥʳʭ ʦʣʝʥʝʡ (Rangifer tarandus). ʇʦʩʢʦʣʴ-
ʢʫ ʧʨʝʜʳʜʫʱʝʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝ-
ʜʦʚʘʥʠʝ ʟʘʨʘʞʝʥʥʦʩʪʠ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ 
ʛʝʣʴʤʠʥʪʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʦʚʝʪʩʢʠʤʠ 
ʫʯʝʥʳʤʠ ʚ ʩʝʨʝʜʠʥʝ ʍʍ ʚʝʢʘ [2, 3], ʥʘʟʨʝ-
ʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʝʚʠʟʠʠ ʛʝʣʴʤʠʥʪʦ-
ʬʘʫʥʳ ʦʣʝʥʝʡ. ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʥʘʰʝʡ 
ʨʘʙʦʪʳ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ 
ʛʝʣʴʤʠʥʪʦʚ ʜʦʤʘʰʥʠʭ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ ʚ 
ʄʫʨʤʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS  
ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʢʦʧʨʦʣʦʛʠʯʝʩʢʠ ʥʘ 

ʤʘʪʝʨʠʘʣʝ, ʩʦʙʨʘʥʥʦʤ ʚ ʤʘʨʪʝ 2021 ʛ. ʚ 
ʄʫʨʤʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 31 ʧʨʦʙʫ ʩʚʝʞʠʭ 
ʬʝʢʘʣʠʡ ʜʦʤʘʰʥʠʭ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ (ʈʠʩ. 
1) ʫʧʘʢʦʚʘʣʠ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʢʦʥʪʝʡ-
ʥʝʨʳ ʠ ʜʦʩʪʘʚʠʣʠ ʚ ʃʘʙʦʨʘʪʦʨʠʶ ʩʠʩʪʝ-
ʤʘʪʠʢʠ ʠ ʵʚʦʣʶʮʠʠ ʧʘʨʘʟʠʪʦʚ ʎʝʥʪʨʘ 
ʧʘʨʘʟʠʪʦʣʦʛʠʠ ʌɻɹʋʅ çʀʇʕʕ ʈɸʅè. 
ʌʝʢʘʣʠʠ ʧʦʜʚʝʨʛʣʠ ʚʥʝʰʥʝʤʫ ʦʩʤʦʪʨʫ ʥʘ 
ʥʘʣʠʯʠʝ ʚʟʨʦʩʣʳʭ ʛʝʣʴʤʠʥʪʦʚ ʠʣʠ ʠʭ 
ʬʨʘʛʤʝʥʪʦʚ. ɼʘʣʝʝ ʢʘʞʜʫʶ ʧʨʦʙʫ ʨʘʟʜʝ-
ʣʠʣʠ ʥʘ ʯʝʪʳʨʝ ʧʦʨʮʠʠ. ʇʝʨʚʫʶ ʠʟʫʯʘʣʠ 
ʧʦ ʤʝʪʦʜʫ ɺʘʡʜʘ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʣʠʯʠʥʦʢ 
ʧʘʨʘʟʠʪʠʯʝʩʢʠʭ ʥʝʤʘʪʦʜ. ɺʪʦʨʫʶ ï ʧʦ 
ʤʝʪʦʜʫ ɼʘʨʣʠʥʛʘ (ʬʣʦʪʘʮʠʦʥʥʘʷ ʦʚʦʩʢʦ-
ʧʠʷ) ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʷʠʮ ʛʝʣʴʤʠʥʪʦʚ ʩ 
ʥʠʟʢʠʤ ʫʜʝʣʴʥʳʤ ʚʝʩʦʤ. ʊʨʝʪʴʶ ï ʤʝʪʦ-
ʜʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʨʦʤʳʚʘʥʠʡ 
(ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʘʷ ʦʚʦʩʢʦʧʠʷ) ʜʣʷ ʚʳʷʚ-
ʣʝʥʠʷ ʷʠʮ ʩ ʚʳʩʦʢʠʤ ʫʜʝʣʴʥʳʤ ʚʝʩʦʤ. 
ʏʝʪʚʝʨʪʫʶ ʧʦʨʮʠʶ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʣʠʯʠʥʦʢ ʧʘʨʘʟʠʪʠ-
ʯʝʩʢʠʭ ʥʝʤʘʪʦʜ. ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 
ʦʮʝʥʢʠ ʠʥʚʘʟʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʘʤʝʨʫ ɺʀ-

ɻʀʉ ʠʟ ʥʘʙʦʨʘ çɼʠʘʧʘʨè (ɺʀɻʀʉ, ʥʳʥʝ ï 
ɺʅʀʀʇ ʠʤ. ʂ. ʀ. ʉʢʨʷʙʠʥʘ, ʈʦʩʩʠʷ). ɺʳ-
ʰʝʦʧʠʩʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʨʘʙʦʪʘʣʠ ʚ ʩʦ-
ʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʈ 54627-2011 
çɾʠʚʦʪʥʳʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʞʚʘʯ-
ʥʳʝ. ʄʝʪʦʜʳ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 
ʛʝʣʴʤʠʥʪʦʟʦʚè [4]. ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʨʝʤʝʥ-
ʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʚʝʪʦʚʦʡ 
ʤʠʢʨʦʩʢʦʧ ʄʠʢʤʝʜ 6 (ʃʆʄʆ, ʈʦʩʩʠʷ) ʚ 
ʨʝʞʠʤʝ ʩʚʝʪʣʦʛʦ ʧʦʣʷ. ʌʦʪʦʛʨʘʬʠʠ ʦʙʥʘ-
ʨʫʞʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦʣʫʯʘʣʠ ʧʨʠ ʧʦʤʦ-
ʱʠ ʟʝʨʢʘʣʴʥʦʡ ʬʦʪʦʢʘʤʝʨʳ 5D Mark II 
(Canon, ʗʧʦʥʠʷ), ʧʦʜʩʦʝʜʠʥʝʥʥʦʡ 
ʢ ʤʠʢʨʦʩʢʦʧʫ ʧʦʩʨʝʜʩʪʚʦʤ ʦʧʪʠʢʦ-
ʤʝʭʘʥʠʯʝʩʢʦʛʦ C-mount ʘʜʘʧʪʝʨʘ (ʃʆʄʆ, 
ʈʦʩʩʠʷ). ʆʧʨʝʜʝʣʝʥʠʝ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ 
ʛʝʣʴʤʠʥʪʦʚ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʘʟʝ ʨʘʟʚʠʪʠʷ 
ʧʨʦʠʟʚʦʜʠʣʠ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʩʥʠʤʢʘʤ ʚ 
ʧʨʦʛʨʘʤʤʝ Figi/ ImageJ (National Institutes 
of Health, ʉʐɸ) ʚ ʨʝʞʠʤʝ Straight Line 
ʜʣʷ ʷʠʮ ʠ Segmented Line ï ʜʣʷ ʣʠʯʠʥʦʢ. 

ʈʠʩʫʥʦʢ 1 ï ʉʪʘʜʦ ʜʦʤʘʰʥʠʭ  
ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ (ʄʫʨʤʘʥʩʢʘʷ ʦʙʣʘʩʪʴ). 

ʈɽɿʋʃʔʊɸʊʓ / RESULTS  
ʇʨʠ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʦʩʤʦʪʨʝ ʬʝʢʘ-

ʣʠʡ ʛʝʣʴʤʠʥʪʦʚ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʣʷʨʚʦʩʢʦʧʠʠ ʧʦ ɺʘʡʜʫ ʙʳʣʠ 
ʚʳʜʝʣʝʥʳ ʣʠʯʠʥʢʠ ʥʝʤʘʪʦʜ ʨʦʜʘ Dicty-
ocaulus ʠ ʚʠʜʘ Elaphostrongylus rangiferi. 
ʌʣʦʪʘʮʠʦʥʥʘʷ ʦʚʦʩʢʦʧʠʷ ʧʦ ɼʘʨʣʠʥʛʫ 
ʧʦʟʚʦʣʠʣʘ ʦʙʥʘʨʫʞʠʪʴ ʷʡʮʘ ʥʝʤʘʪʦʜ 
ʩʪʨʦʥʛʠʣʠʜʥʦʛʦ ʪʠʧʘ, ʘ ʩʝʜʠʤʝʥʪʘʮʠʦʥ-
ʥʘʷ ï ̫ ʡʮʘ ʪʨʝʤʘʪʦʜ ʨʦʜʘ Paramphisto-
mum. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʣʠ-
ʯʠʥʦʢ ʠʟ ʷʠʮ ʥʝʤʘʪʦʜ ʩʪʨʦʥʛʠʣʠʜʥʦʛʦ 
ʪʠʧʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʣʠʯʠʥʢʠ ʪʨʝʪʴʝʛʦ 
ʚʦʟʨʘʩʪʘ (L3), ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ 
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ʥʘʤʠ, ʢʘʢ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Ostertagia. 
ʉʨʝʜʠ ʥʦʨʤʘʣʴʥʳʭ ʣʠʯʠʥʦʢ E. rangiferi 
ʧʦʧʘʜʘʣʠʩʴ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʝ ʦʩʦʙʠ: ʩ 
ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʨʘʩʰʠʨʝʥʠʷʤʠ ʪʝʣʘ ʚ 
ʪʦʡ ʠʣʠ ʠʥʦʡ ʝʛʦ ʯʘʩʪʠ. ɺʥʝʰʥʠʡ ʚʠʜ 
ʦʙʥʘʨʫʞʝʥʥʳʭ ʛʝʣʴʤʠʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥ 
ʥʘ ʈʠʩ. 2.  
ɻʝʣʴʤʠʥʪʳ ʚʩʪʨʝʯʘʣʠʩʴ ʢʘʢ ʩʘʤʠ ʧʦ 

ʩʝʙʝ, ʪʘʢ ʠ ʚ ʘʩʩʦʮʠʘʮʠʷʭ: ʜʠʢʪʠʦʢʘʫ-

ʈʠʩʫʥʦʢ 2 ï ɻʝʣʴʤʠʥʪʳ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʧʨʦʩʢʦʧʠʠ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ: 1 ï 
ʣʠʯʠʥʢʘ ʚʪʦʨʦʛʦ ʚʦʟʨʘʩʪʘ ʥʝʤʘʪʦʜʳ ʨʦʜʘ Dictyocaulus, ʚʠʜʝʥ ʯʝʭʣʠʢ (ʛʦʣʦʚʥʦʡ ʢʦʥʝʮ ʦʙʨʘʱʝʥ ʚ 
ʚʝʨʭʥʠʡ ʣʝʚʳʡ ʫʛʦʣ); 2 ï ̫ ʡʮʦ ʪʨʝʤʘʪʦʜʳ ʨʦʜʘ Paramphistomum (ʦʧʝʨʢʫʣʷʨʥʳʡ ʧʦʣʶʩ ʦʙʨʘʱʝʥ 
ʥʘʚʝʨʭ); 3 ï ʣʠʯʠʥʢʘ ʧʝʨʚʦʛʦ ʚʦʟʨʘʩʪʘ ʥʝʤʘʪʦʜʳ ʚʠʜʘ Elaphostrongylus rangiferi (ʛʦʣʦʚʥʦʡ ʢʦʥʝʮ 
ʦʙʨʘʱʝʥ ʚ ʚʝʨʭʥʠʡ ʣʝʚʳʡ ʫʛʦʣ); 4 ï ̫ ʡʮʦ ʥʝʤʘʪʦʜʳ ʦʪʨʷʜʘ Strongylida; 5 ï ʣʠʯʠʥʢʘ ʥʝʤʘʪʦʜʳ 
ʚʠʜʘ E. rangiferi ʩ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʨʘʩʰʠʨʝʥʠʝʤ ʚ ʦʙʣʘʩʪʠ ʥʝʨʚʥʦʛʦ ʢʦʣʴʮʘ (ʛʦʣʦʚʥʦʡ ʢʦʥʝʮ 
ʦʙʨʘʱʝʥ ʚʚʝʨʭ); 6 ï ʣʠʯʠʥʢʘ ʥʝʤʘʪʦʜʳ ʚʠʜʘ E. rangiferi ʩ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʨʘʩʰʠʨʝʥʠʝʤ ʚ ʦʙʣʘ-
ʩʪʠ ʧʦʣʦʚʦʛʦ ʟʘʯʘʪʢʘ (ʛʦʣʦʚʥʦʡ ʢʦʥʝʮ ʦʙʨʘʱʝʥ ʚʚʝʨʭ); 7 ï ʣʠʯʠʥʢʘ ʪʨʝʪʴʝʛʦ ʚʦʟʨʘʩʪʘ ʥʝʤʘʪʦ-
ʜʳ ʨʦʜʘ Ostertagia (ʛʦʣʦʚʥʦʡ ʢʦʥʝʮ ʦʙʨʘʱʝʥ ʚʣʝʚʦ). 1ï6 ï ʜʝʣʝʥʠʝ ʰʢʘʣʳ ʨʘʚʥʦ 0,05 ʤʤ, ʫʚʝʣʠʯʝ-
ʥʠʝ ʦʙʲʝʢʪʠʚʘ: 40 ʢʨʘʪ; 7 ï ʜʝʣʝʥʠʝ ʰʢʘʣʳ ʨʘʚʥʦ 0,2 ʤʤ, ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʢʪʠʚʘ: 10 ʢʨʘʪ. 

ɻʝʣʴʤʠʥʪʳ 
ʃʦʢʘʣʠʟʘʮʠʷ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ ʚ 

ʦʨʛʘʥʠʟʤʝ 
ʂʦʣ-ʚʦ ʧʦʣʦʞʠ-
ʪʝʣʴʥʳʭ ʧʨʦʙ 

ʕʀ, 
% 

ʅʝʤʘʪʦʜʳ ʦʪʨʷʜʘ Stron-
gylida, ʚʢʣʶʯʘʷ ʧʨʝʜʩʪʘʚʠ-
ʪʝʣʝʡ ʨʦʜʘ Ostertagia 

ʉʳʯʫʛ, ʪʦʥʢʠʡ ʢʠʰʝʯʥʠʢ 6 19 

ʅʝʤʘʪʦʜʳ ʨʦʜʘ Dictyocau-
lus 

ʃʝʛʢʠʝ 1 3 

ʅʝʤʘʪʦʜʳ ʚʠʜʘ Ela-
phostrongylus rangiferi 

ʎʝʥʪʨʘʣʴʥʘʷ ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ, 
ʤʝʞʤʳʰʝʯʥʘʷ ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ 

ʪʢʘʥʴ 
16 52 

ʊʨʝʤʘʪʦʜʳ ʨʦʜʘ Param-
phistomum 

ʈʫʙʝʮ 8 26 

ʊʘʙʣʠʮʘ 1 ï ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ ʛʝʣʴʤʠʥʪʘʤʠ  
ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʧʨʦʩʢʦʧʠʠ  

ʣʳ+ʩʪʨʦʥʛʠʣʠʜʳ+ʧʘʨʘʤʬʠʩʪʦʤʳ, ʵʣʘ-
ʬʦʩʪʨʦʥʛʠʣʳ+ʩʪʨʦʥʛʠʣʠʜʳ, ʵʣʘʬʦʩʪʨʦʥ-
ʛʠʣʳ+ʧʘʨʘʤʬʠʩʪʦʤʳ.  
ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʚʦ ʚʩʝʭ ʩʣʫʯʘ-

ʷʭ ʙʳʣʘ ʥʠʟʢʦʡ (ʝʜʠʥʠʯʥʳʝ ʷʡʮʘ ʠ/ʠʣʠ 
ʣʠʯʠʥʢʠ). ʕʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ (ʕʀ) 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ. 
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ɺʓɺʆɼʓ / CONCLUSION   
ʆʙʥʘʨʫʞʝʥʥʳʝ ʛʝʣʴʤʠʥʪʳ ʷʚʣʷʶʪʩʷ 

ʪʠʧʠʯʥʳʤʠ ʜʣʷ ʩʝʚʝʨʥʦʛʦ ʦʣʝʥʷ 
ʠ ʚʩʪʨʝʯʘʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄʫʨʤʘʥʩʢʦʡ 
ʦʙʣʘʩʪʠ ʠ ʨʘʥʝʝ [2-3, 5-6]. ʕʪʠ ʧʘʨʘʟʠʪʠ-
ʯʝʩʢʠʝ ʯʝʨʚʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʷʤʦʡ 
ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ʏʪʦ 
ʢʘʩʘʝʪʩʷ ʩʘʤʠʭ ʦʣʝʥʝʡ, ʪʦ ʥʘʠʙʦʣʴʰʝʡ 
ʧʘʪʦʛʝʥʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʥʝʤʘʪʦʜʳ ʨʦʜʘ 
Dictyocaulus (ʧʘʨʘʟʠʪʳ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠ-
ʩʪʝʤʳ) ʠ ʚʠʜʘ E. rangiferi (ʧʘʨʘʟʠʪʳ ʥʝʨʚ-
ʥʦʡ ʠ ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤ) [7]. ɼʠʢʪʠʦʢʘʫ-
ʣʝʟ ʠ ʵʣʘʬʦʩʪʨʦʥʛʠʣʝʟ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ 
ʙʦʣʴʰʦʤʫ ʦʪʭʦʜʫ ʦʣʝʥʝʡ [2, 8-10]. ʉʠʪʫʘ-
ʮʠʷ ʦʩʣʦʞʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʜʠʢʪʠʦʢʘʫʣʝʟ 
ʦʣʝʥʝʡ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ) ʥʝ-
ʚʦʟʤʦʞʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʢʦʧʨʦʣʦʛʠʯʝ-
ʩʢʠ ʥʘ ʧʝʨʚʦʤ ʛʦʜʫ ʞʠʟʥʠ [2]. ʃʝʯʝʥʠʝ ʦʪ 
ʜʠʢʪʠʦʢʘʫʣʝʟʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʳʧʦʣʥʝ-
ʥʠʝ ʠʥʪʨʘʪʨʘʭʝʘʣʴʥʳʭ ʠʥʲʝʢʮʠʡ [11], ʧʨʠ 
ʵʪʦʤ ʞʠʚʦʪʥʦʝ ʜʦʣʞʥʦ ʙʳʪʴ ʟʘʬʠʢʩʠʨʦ-
ʚʘʥʦ ʚ ʩʧʠʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʧʦʜ ʫʛʣʦʤ. 
ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʩʝʚʝʨʥʦʛʦ ʦʣʝ-
ʥʝʚʦʜʩʪʚʘ ʪʘʢʠʝ ʧʨʦʮʝʜʫʨʳ ʥʝʚʳʧʦʣʥʠʤʳ 
ʠ ʝʜʚʘ ʣʠ ʨʝʥʪʘʙʝʣʴʥʳ. ɾʠʚʦʪʥʳʝ, ʙʦʣʴ-
ʥʳʝ ʵʣʘʬʦʩʪʨʦʥʛʠʣʝʟʦʤ ʚʦʦʙʱʝ ʥʝ ʧʦʜʜʘ-
ʶʪʩʷ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʤʫ ʣʝʯʝʥʠʶ ʠʟ-ʟʘ 
ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʛʝʣʴʤʠʥʪʦʚ 
(ʚ ʩʪʨʫʢʪʫʨʘʭ ʤʦʟʛʘ ʠ ʤʝʞʤʳʰʝʯʥʦʡ ʩʦ-
ʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ) [2, 12]. ʉ ʜʨʫʛʦʡ 
ʩʪʦʨʦʥʳ, ʤʳ ʠʤʝʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʙʣʶ-
ʜʘʪʴ ʟʘ ʞʠʚʦʪʥʳʤʠ, ʩʧʦʥʪʘʥʥʦ ʠʥʚʘʟʠʨʦ-
ʚʘʥʥʳʤʠ E. rangiferi, ʫ ʢʦʪʦʨʳʭ 
ʧʦ ʧʨʦʰʝʩʪʚʠʠ 5 ʣʝʪ ʥʘʙʣʶʜʝʥʠʡ ʧʨʝʢʨʘ-
ʪʠʣʦʩʴ ʚʳʜʝʣʝʥʠʝ ʣʠʯʠʥʦʢ ʚʦʟʙʫʜʠʪʝʣʷ ʩ 
ʬʝʢʘʣʠʷʤʠ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴ-
ʥʦʩʪʴ ʞʠʟʥʠ E. rangiferi ʦʮʝʥʠʚʘʝʪʩʷ ʚ 6 
ʣʝʪ [2], ʤʦʞʥʦ ʘʢʢʫʨʘʪʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ 
ʝʩʪʝʩʪʚʝʥʥʦʝ ʦʩʚʦʙʦʞʜʝʥʠʝ ʦʨʛʘʥʠʟʤʘ 
ʭʦʟʷʠʥʘ ʦʪ ʠʥʚʘʟʠʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 
ʚʦʟʨʘʩʪʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. ʅʝʩʤʦʪʨʷ ʥʘ 
ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʣʠʯʠʥʦʢ ʚ ʬʝʢʘʣʠʷʭ 
ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʥʘʙʣʶʜʝʥʠʷ (ʩ 2018-ʛʦ), 
ʥʠʢʘʢʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʙʦʣʝʟʥʠ 
ʩʝʚʝʨʥʳʝ ʦʣʝʥʠ ʥʝ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ. 
ʆʙʥʘʨʫʞʝʥʠʝ ʣʠʯʠʥʦʢ E. rangiferi ʩ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʨʘʩʰʠʨʝʥʠʷʤʠ ʪʝʣʘ 
ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʠʭ ʟʘʨʘʞʝʥ-
ʥʦʩʪʠ ʠʥʬʝʢʮʠʦʥʥʳʤ ʘʛʝʥʪʦʤ, ʯʪʦ 
ʚʧʦʣʥʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʥʘʫʯʥʳʤʠ ʧʨʝʜʩʪʘʚ-
ʣʝʥʠʷʤʠ [13]. ɽʱʝ ʂ. ʀ. ʉʢʨʷʙʠʥ ʧʠʩʘʣ 

ʦ ʨʘʟʣʠʯʥʳʭ ʙʦʣʝʟʥʷʭ, ʢʦʪʦʨʳʤ ʧʦʜʚʝʨ-
ʞʝʥʳ ʛʝʣʴʤʠʥʪʳ [14]. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ 
ʠʟʫʯʝʥʠʝ ʧʨʠʨʦʜʳ ʚʩʪʨʝʯʝʥʥʳʭ ʘʥʘʪʦʤʠ-
ʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢ-
ʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʩʚʝʪʝ ʨʘʟʨʘʙʦʪʢʠ 
ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʧʦʩʦʙʘ ʙʦʨʴʙʳ 
ʩ E. rangiferi. 
ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʨʘʟʤʝʨ ʚʳʙʦʨ-

ʢʠ (31 ʧʨʦʙʘ ʬʝʢʘʣʠʡ) ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʩ 
ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʧʦʛʦʣʦʚʴʷ ʜʦʤʘʰ-
ʥʠʭ ʩʝʚʝʨʥʳʭ ʦʣʝʥʝʡ ʚ ʄʫʨʤʘʥʩʢʦʡ ʦʙʣʘ-
ʩʪʠ (ʜʝʩʷʪʢʠ ʪʳʩʷʯ), ʘʚʪʦʨʳ ʦʪʜʘʶʪ ʩʝʙʝ 
ʦʪʯʝʪ ʚ ʪʦʤ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
ʥʝʚʦʟʤʦʞʥʦ ʩʯʠʪʘʪʴ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʤʠ. 
ʅʝʦʙʭʦʜʠʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʩ ʦʪʙʦʨʦʤ ʧʨʦʙ ʚ ʨʘʟʥʳʝ ʩʝʟʦʥʳ ʠ ʩ 
ʚʦʟʤʦʞʥʦʩʪʴʶ ʘʥʘʣʠʟʘ ʧʦ ʨʘʟʥʳʤ ʧʦʣʦ-
ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ. ʂʨʦʤʝ ʪʦʛʦ, ʯʘʩʪʴ 
ʛʝʣʴʤʠʥʪʦʚ ʥʝʣʴʟʷ ʦʙʥʘʨʫʞʠʪʴ ʢʦʧʨʦʣʦ-
ʛʠʯʝʩʢʠ, ʧʦʵʪʦʤʫ ʜʣʷ ʧʦʣʥʦʪʳ ʢʘʨʪʠʥʳ 
ʥʝʦʙʭʦʜʠʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʛʝʣʴ-
ʤʠʥʪʦʣʦʛʠʯʝʩʢʠʭ ʚʩʢʨʳʪʠʡ ʧʦ ʂ. ʀ. 
ʉʢʨʷʙʠʥʫ [15]. ʊʘʢʠʝ ʨʘʙʦʪʳ ʫʞʝ ʟʘʧʣʘ-
ʥʠʨʦʚʘʥʳ. 
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ABSTRACT 
The Murmansk region is an important 

part of the Russian Arctic Zone, and reindeer 
husbandry there is one of the leading branch-
es of agriculture, which employs the local 
population, including indigenous peoples of 
the North. The success of domestic reindeer 
husbandry largely depends on the health of 
the reindeer. Since the previous fundamental 
study of reindeer infestation with helminths 
was carried out by Soviet scientists in the 
mid-twentieth century, there is an urgent 
need to revise the helminth fauna. Therefore, 
the aim of our work was to study the biodi-



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 4, 2023 ʛ. 

 

 115 

versity of helminths of domestic reindeer in 
the Murmansk region. The study of 31 fresh 
samples of domestic reindeer (Rangifer 
tarandus) feces was carried out using com-
plex helminthoscopy methods in accordance 
with GOST R 54627-2011 ñAgricultural 
ruminant animals. Methods of laboratory 
helminthology diagnosticsò:  examination, 
larvoscopy according to Vajda, flotation 
ovoscopy according to Darling, sedimenta-
tion ovoscopy using the method of succes-
sive washings, cultivation of parasitic nema-
tode larvae from their eggs.  The intensity of 
invasion was determined using a VIGIS 
camera from the ñDiaparò kit. Helminths of 
two classes were discovered: trematodes ï 
the genus Paramphistomum and nematodes ï 
the order Strongylida (in particular, the ge-
nus Ostertagia), the genus Dictyocaulus and 
the species Elaphostrongylus rangiferi.  
Prevalence rates were: 26% for Paramphisto-
mum, 19% for strongylids, 3% for Dicty-
ocaulus and 52% for E. rangiferi.  Helminths 
were found both on their own and in associa-
tions: dictyocaulus + strongylids + param-
phistoms, elaphostrongylids + strongylids, 
elaphostrongylids + paramphistoms.  Among 
the normal larvae of E. rangiferi, there were 
deformed individuals: with pathological 
swellings in different parts of their bodies. 
The intensity of invasion in all cases was 
low. 
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ʈɽʌɽʈɸʊ 
ʀʢʩʦʜʦʚʳʝ ʢʣʝʱʠ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʨʦʙʣʝʤ 
ʜʣʷ ʈʦʩʩʠʠ, ʚ ʩʚʷʟʠ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ʠ 
ʧʦʣʝʚʳʭ ʫʛʦʜʠʡ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʘʢʪʫʘʣʴʥʘ ʪʘʢʞʝ ʠ ʜʣʷ ʫʨʙʘʥʠ-
ʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʶʞʥʳʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ, 
ʛʜʝ ʢʣʝʱʠ ʠʤʝʶʪ ʧʦʚʩʝʤʝʩʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ 
ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʧʘʨʘʟʠʪʦʣʦʛʠʠ ʠ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ, ʘʥʘʪʦʤʠʠ ʠ ʧʘʪʘʥʘʪʦʤʠʠ ʠʤ.ʧʨʦʬ. ʉ.ʅ. ʅʠʢʦʣʴʩʢʦʛʦ ʠ ʥʘ ʅʘʫʯ-
ʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʤ ʠ ʣʝʯʝʙʥʦʤ ʚʝʪʝʨʠʥʘʨʥʦʤ ʮʝʥʪʨʝ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʘ ʪʘʢʞʝ ʥʘ ʙʘʟʝ ʚʝʪʝʨʠʥʘʨʥʳʭ ʢʣʠʥʠʢ ʀʇ ɿʘʠ-
ʯʝʥʢʦ çɺʝʪʝʨʠʥʘʨʥʳʡ ʮʝʥʪʨ ʠʤ. ʇʠʨʦʛʦʚʘè. ʆʙʲʝʢʪʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʠʢ-
ʩʦʜʦʚʳʝ ʢʣʝʱʠ ʨʦʜʦʚ Dermacentor ʠ Ixodes, ʢʦʪʦʨʳʭ ʦʪʣʘʚʣʠʚʘʣʠ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʠ-
ʟʠʨʦʚʘʥʥʦʡ ʣʦʚʫʰʢʠ, ʘ ʪʘʢʞʝ ʩʥʠʤʘʣʠ ʩ ʩʦʙʘʢ ʚ ʚʝʪʝʨʠʥʘʨʥʳʭ ʢʣʠʥʠʢʘʭ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝ-
ʜʝʥʠʷ ʧʨʠʝʤʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʛ. ʉʪʘʚʨʦʧʦʣʴ ʠʤʝʶʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʚʘ 
ʦʩʥʦʚʥʳʭ ʨʦʜʘ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ: Demacentor ʠ Ixodes. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 
2022 ʛʦʜʫ ʩʘʤʢʠ ʢʣʝʱʘ ʨʦʜʘ Dermacentor ʩʦʩʪʘʚʠʣʠ 54% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʟʨʦʩʣʳʭ ʦʩʦ-
ʙʝʡ, ʩʘʤʮʳ ï46%. ʉʘʤʢʠ ʢʣʝʱʘ ʨʦʜʘ Ixodes ʩʦʩʪʘʚʠʣʠ 61% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ, 
ʩʘʤʮʳ - 39%.  ɺʝʩʝʥʥʠʡ ʧʠʢ ʘʢʪʠʚʥʦʩʪʠ ʵ 2023 ʛʦʜʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʘʤʢʠ ʢʣʝʱʘ ʨʦʜʘ Dermacentor 
ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 102 ʦʩʦʙʝʡ, ʩʘʤʮʳ ï 78 ʦʩʦʙʝʡ. ʉʘʤʢʠ ʢʣʝʱʘ ʨʦʜʘ Ixodes ʩʦʩʪʘʚʠ-
ʣʠ ï 53% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ, ʩʘʤʮʳ ï 47%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦ-
ʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʢʩʦʜʦʚʳʝ ʢʣʝʱʠ ʠʤʝʶʪ ʚ ʇʨʦʤʳʰʣʝʥʥʦʤ ʨʘʡʦʥʝ ʛ. ʉʪʘʚʨʦʧʦʣʴ, 
ʚʚʠʜʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʣʣʝʡ, ʣʝʩʥʳʭ ʟʦʥ ʠ ʚʳʛʫʣʦʯʥʳʭ ʧʣʦʱʘʜʦʢ ʩ ʜʦʤʠʥʠʨʫʶʱʠʤ ʚʠʜʦʤ ʢʣʝ-
ʱʝʡ ʨʦʜʘ Dermacentor, ʩʦʩʪʘʚʣʷʶʱʠʭ 79% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʦʪʣʦʚʣʝʥʥʳʭ ʵʢʪʦʧʘʨʘʟʠʪʦʚ.  
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ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʘʨʘʟʠʪʤʦʨʬʥʳʝ 

ʢʣʝʱʠ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞ-
ʥʳʭ ʧʨʦʙʣʝʤ ʜʣʷ ʈʦʩʩʠʠ, ʚ ʩʚʷʟʠ ʩ ʙʦʣʴ-
ʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ʠ ʧʦ-
ʣʝʚʳʭ ʫʛʦʜʠʡ. ʆʜʥʘʢʦ, ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ 
ʘʢʪʫʘʣʴʥʘ ʪʘʢʞʝ ʠ ʜʣʷ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ 
ʪʝʨʨʠʪʦʨʠʡ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʶʞʥʳʭ ʨʝʛʠʦ-
ʥʦʚ ʩʪʨʘʥʳ, ʚ ʩʚʷʟʠ ʩ ʧʦʜʭʦʜʷʱʠʤʠ ʜʣʷ 
ʨʘʟʚʠʪʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʚ 
ʉʪʘʚʨʦʧʦʣʴʩʢʦʤ ʢʨʘʝ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʛ. 
ʉʪʘʚʨʦʧʦʣʝ, ʛʜʝ ʢʣʝʱʠ ʠʤʝʶʪ ʧʦʚʩʝʤʝʩʪ-
ʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 
ʊʨʫʭʘʯʝʚ ɺ.ʀ., ʊʦʭʦʚ ʖ. ʄ. ʩ ʩʦʘʚʪ. 

(2016), ʏʝʨʚʷʢʦʚ ɼ. ʕ. (2021) ʚ ʩʚʦʠʭ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷʭ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʢʣʠʤʘʪʠ-
ʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʘʥʪʨʦʧʦʛʝʥʥʳʝ 
ʬʘʢʪʦʨʳ, ʥʘʧʨʷʤʫʶ ʚʣʠʷʶʪ ʥʘ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʝ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ ʠ ʠʭ ʧʨʠ-
ʨʦʜʥʳʝ ʙʠʦʪʦʧʳ, ʫʚʝʣʠʯʠʚʘʷ ʯʠʩʣʝʥʥʦʩʪʴ 
ʠ ʘʨʝʘʣʳ ʦʙʠʪʘʥʠʷ [1-3].  
ʀʩʩʣʝʜʦʚʘʥʠʷ ʇʨʦʩʢʫʨʠʥʘ ɼ. ɸ., ɼʠ-

ʣʝʢʦʚʦʡ ʆ. ɺ. (2023), ʂʦʰʢʠʥʦʡ ʅ. ɸ., 
ɻʦʨʷʯʝʡ ɽ. ɺ. (2013) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʧʦ-
ʚʩʝʤʝʩʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʘʢʞʝ ʚʣʠʷ-
ʝʪ ʚʳʩʦʢʠʡ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ 
ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ, ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʦʜʘ, ʦʜʥʘ ʩʘʤʢʘ ʤʦʞʝʪ 
ʧʨʦʠʟʚʦʜʠʪʴ ʦʪ 5 ʜʦ 20 ʪʳʩʷʯ ʷʠʮ [4-6]. 
ʀʩʭʦʜʷ ʠʭ ʜʘʥʥʳʭ ʏʝʨʚʷʢʦʚʘ ɼ. ʕ. ʩ 

ʩʦʘʚʪ. (2020), ʇʨʦʩʢʫʨʠʥ ɼ. ɸ. ʩ ʩʦʘʚʪ. 
(2021) ʚ ʛ. ʉʪʘʚʨʦʧʦʣʴ ʥʘʠʙʦʣʴʰʫʶ ʯʠʩ-
ʣʝʥʥʦʩʪʴ ʠʤʝʶʪ ʪʘʢʠʝ ʨʦʜʘ ʠʢʩʦʜʦʚʳʭ 
ʢʣʝʱʝʡ, ʢʘʢ Dermacentor ʠ Ixodes, ʷʚʣʷʶ-
ʱʠʝʩʷ ʧʝʨʝʥʦʩʯʠʢʘʤʠ ʨʷʜʘ ʦʧʘʩʥʳʭ ʟʦ-
ʦʘʥʪʨʦʧʦʟʦʦʥʦʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʘʢʠʭ 
ʢʘʢ ʙʘʙʝʟʠʦʟ, ʛʝʤʦʨʨʘʛʠʯʝʩʢʘʷ ʣʠʭʦʨʘʜʢʘ, 
ʢʣʝʱʝʚʦʡ ʵʥʮʝʬʘʣʠʪ, ʪʫʣʷʨʝʤʠʷ [7,8]. 
ʇʦ ʜʘʥʥʳʤ G§bor Fºldv§ri et al (2016), 

ɹʘʣʘʰʦʚʘ ʖ. ʉ. (1998) ʥʘʠʙʦʣʴʰʫʶ ʦʧʘʩ-
ʥʦʩʪʴ ʨʦʜ Dermacentor ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʚʠ-
ʜʫ ʩʚʦʝʛʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝ-
ʥʠʷ, ʪʘʢ ʢʘʢ ʢʣʝʱʠ ʵʪʦʛʦ ʨʦʜʘ ʧʨʠ ʦʭʦʪʝ 
ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʩʪʝʙʣʷʭ ʪʨʘʚʳ ʠ ʥʘ ʣʠ-
ʩʪʴʷʭ ʢʫʩʪʘʨʥʠʢʦʚ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝ-
ʨʝʜʴ, ʧʦʚʩʝʤʝʩʪʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʚʳʛʫ-
ʣʦʯʥʳʭ ʧʣʦʱʘʜʢʘʭ, ʘʣʣʝʷʭ, ʧʘʨʢʦʚʳʭ 
ʟʦʥʘʭ ʛ. ʉʪʘʚʨʦʧʦʣʷ. ɼʘʥʥʳʡ ʚʠʜ ʢʣʝʱʝʡ 
ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʛʦʨʦʜʘ, ʚʚʠʜʫ ʩʚʦʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 
ʦʩʦʙʝʥʥʦʩʪʝʡ, ʘ ʠʤʝʥʥʦ: ʚʳʩʦʢʦʡ ʧʨʠʩʧʦ-

ʩʦʙʣʷʝʤʦʩʪʠ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠ-
ʷʤ, ʙʦʣʴʰʝʛʦ ʨʘʟʤʝʨʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʜʨʫʛʠʤʠ ʠʢʩʦʜʦʚʳʤʠ, ʩʢʦʨʦʩʪʠ ʨʘʟʚʠʪʠʷ, 
ʧʨʝʚʦʩʭʦʜʷʱʝʡ ʙʦʣʴʰʠʥʩʪʚʦ ʨʦʜʦʚ, ʚʳ-
ʩʦʢʦʡ ʷʡʮʝʥʦʩʢʦʩʪʠ.  
ʂʣʝʱʠ ʨʦʜʘ Ixodes ʠʤʝʶʪ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʚ ʣʝʩʥʳʭ ʠ ʣʝʩʦʧʘʨʢʦ-
ʚʳʭ ʟʦʥʘʭ. ʇʦ ʜʘʥʥʳʤ ɼʚʦʨʮʦʚʦʡ ʀ. ɺ., 
ʄʦʩʢʚʠʪʠʥʘ ʕ. ɸ. (2013), ʜʘʥʥʳʡ ʨʦʜ 
ʵʢʪʦʧʘʨʘʟʠʪʦʚ, ʷʚʣʷʷʩʴ ʧʦʣʠʬʘʛʘʤʠ, ʧʨʠ-
ʩʧʦʩʦʙʣʝʥ ʢ ʧʠʪʘʥʠʶ ʦʪ ʨʘʟʣʠʯʥʳʭ ʭʦʟʷ-
ʝʚ: ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʜʦʤʘʰʥʠʭ 
ʞʠʚʦʪʥʳʭ, ʯʝʣʦʚʝʢʘ. 
ɺʚʠʜʫ ʧʦʩʪʦʷʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘ-

ʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʧʨʠʨʦʜʥʳʭ ʙʠʦʪʦʧʦʚ, 
ʘʨʝʘʣʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʢʪʦʧʘʨʘʟʠʪʦʚ, 
ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣ ʵʧʠʟʦʦʪʠʯʝʩʢʠʡ 
ʤʦʥʠʪʦʨʠʥʛ ʢʣʝʱʝʚʦʡ ʠʥʚʘʟʠʠ ʥʘ ʪʝʨʨʠ-
ʪʦʨʠʠ ʛ. ʉʪʘʚʨʦʧʦʣʴ [9-15]. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʛ. ʉʪʘʚ-

ʨʦʧʦʣʴ ʚ 2022-2023 ʟʘʭʚʘʪʳʚʘʷ ʚʝʩʝʥʥʠʡ 
ʠ ʦʩʝʥʥʠʡ ʧʠʢʠ ʘʢʪʠʚʥʦʩʪʠ ʢʣʝʱʝʡ, ʥʘ 
ʙʘʟʝ ʢʘʬʝʜʨʳ ʧʘʨʘʟʠʪʦʣʦʛʠʠ ʠ ʚʝʪʝʨʠʥʘʨ-
ʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ, ʘʥʘʪʦʤʠʠ ʠ 
ʧʘʪʘʥʘʪʦʤʠʠ ʠʤ. ʧʨʦʬ. ʉ. ʅ. ʅʠʢʦʣʴʩʢʦ-
ʛʦ, ʅʘʫʯʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʤ ʠ ʣʝʯʝʙʥʦʤ 
ʚʝʪʝʨʠʥʘʨʥʦʤ ʮʝʥʪʨʝ (ʅɼʠʃɺʎ) ʌɻɹʆʋ 
ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 
ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʘ ʪʘʢʞʝ ʥʘ ʙʘʟʝ 
ʚʝʪʝʨʠʥʘʨʥʳʭ ʢʣʠʥʠʢ ʀʇ ɿʘʠʯʝʥʢʦ 
çɺʝʪʝʨʠʥʘʨʥʳʡ ʮʝʥʪʨ ʠʤ. ʇʠʨʦʛʦʚʘè. 
ɻʦʨʦʜ ʉʪʘʚʨʦʧʦʣʴ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ 

ʉʝʚʝʨʦʢʘʚʢʘʟʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʠ 
ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʶʛʝ ʩʪʨʘʥʳ, ʙʣʘʛʦʜʘʨʷ 
ʯʝʤʫ ʠʤʝʝʪ ʫʤʝʨʝʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ 
ʢʣʠʤʘʪ ʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʚʦʟʚʳʰʝʥʥʦ-
ʩʪʠ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʧʨʦʠʩʭʦʜʠʪ ʯʝʪʢʦʝ 
ʜʝʣʝʥʠʝ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚ-
ʥʳʭ ʨʘʡʦʥʦʚ ʛ. ʉʪʘʚʨʦʧʦʣʷ, ʘ ʠʤʝʥʥʦ 
ʧʨʦʤʳʰʣʝʥʥʳʡ, ʣʝʥʠʥʩʢʠʡ ʠ ʦʢʪʷʙʨʴ-
ʩʢʠʡ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʩʫʙʢʣʠʤʘʪʦʤ. ʇʦ 
ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʩʨʝʜʥʝʛʦʜʦ-
ʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʣʷʝʪ 9,90ʉ, ʘ ʩʨʝʜ-
ʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʟʠʤʥʠʝ ʤʝʩʷʮʳ ʩʦʩʪʘʚ-
ʣʷʝʪ -2,50ʉ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʠʢʩʦʜʦʚʳʝ 
ʢʣʝʱʠ ʥʝ ʚʧʘʜʘʶʪ ʚ ʩʧʷʯʢʫ, ʠʭ ʘʢʪʠʚ-
ʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʢʨʫʛʣʦʛʦʜʠʯʥʦ, ʚʥʝ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʝʥʥʠʭ ʠ ʚʝʩʝʥʥʠʭ ʧʠ-
ʢʦʚ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚ ʛ. ʉʪʘʚʨʦʧʦʣʝ ʧʦ-
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ʚʩʝʤʝʩʪʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʟʝʣʝʥʳʝ ʘʣʣʝʠ, 
ʧʘʨʢʦʚʳʝ ʠ ʣʝʩʦʧʘʨʢʦʚʳʝ ʟʦʥʳ, ʚʳʛʫʣʦʯ-
ʥʳʝ ʧʣʦʱʘʜʢʠ, ʠʛʨʘʶʱʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥ-
ʥʫʶ ʨʦʣʴ ʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʢʣʝʱʝʚʦʡ ʠʥ-
ʚʘʟʠʠ. 
ʇʨʦʤʳʰʣʝʥʥʳʡ ʨʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʥʘ 

ʚʦʟʚʳʰʝʥʠʠ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʘʢʪʠʚʥʦʩʪʴ 
ʚʝʪʨʦʚ ʠ ʚʣʘʞʥʦʩʪʴ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʚʫʭ 
ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 
ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʃʝʥʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʚ ʩʨʝʜ-
ʥʝʤ ʥʘ 1-3ʦʉ, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʫʨʦʚʝʥʴ ʦʩʘʜ-
ʢʦʚ. ʇʨʦʤʳʰʣʝʥʥʳʡ ʨʘʡʦʥ ʚʢʣʶʯʘʝʪ ʚ 
ʩʚʦʡ ʩʦʩʪʘʚ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʝʣʝ-
ʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʘʣʣʝʡ ʠ ʪʝʨʨʘʩ, ʘ ʪʘʢʞʝ 
ʧʘʨʢʦʚʳʭ ʟʦʥ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ, ʧʦ ʥʘʰʝʤʫ 
ʤʥʝʥʠʶ, ʥʘʧʘʜʝʥʠʷ ʢʣʝʱʝʡ ʧʨʦʠʩʭʦʜʠʪ ʚ 
ʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫ-
ʛʠʤʠ ʨʘʡʦʥʘʤʠ. 
ɹʣʦʢ ʠʩʩʣʝʜʦʚʘʥʠʡ 1. ʆʪʣʦʚ ʢʣʝʱʝʡ ʚ 

ʧʨʠʨʦʜʥʳʭ ʙʠʦʪʦʧʘʭ. ʆʪʣʦʚ ʢʣʝʱʝʡ ʧʨʦ-
ʠʟʚʦʜʠʣʩʷ ʧʨʠ ʧʦʤʦʱʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 
ʥʘʤʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʣʦʚʫʰʢʠ 
(ʟʘʷʚʢʘ ʥʘ ʧʘʪʝʥʪ 2023102388) ʥʘ ʨʘʟʣʠʯ-
ʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʨʘʡʦʥʦʚ ʛ. ʉʪʘʚʨʦʧʦʣʷ, 
ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʢʦʪʦʨʦʡ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 
ʚʦʟʜʝʡʩʪʚʠʠ ʉʆ2, ʚʳʜʝʣʷʝʤʦʛʦ ʧʨʠ ʩʫʙ-
ʣʠʤʘʮʠʠ ʩʫʭʦʛʦ ʣʴʜʘ, ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʭʝ-
ʤʦʘʪʪʨʘʢʪʘʥʪʘ, ʥʘ ʧʨʠʨʦʜʥʳʝ ʩʝʥʩʦʨʳ 
ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ. ʃʦʚʫʰʢʘ, ʧʦ ʩʦʟʜʘʥ-
ʥʦʡ ʥʘʤʠ ʤʝʪʦʜʠʢʝ, ʚʳʩʪʘʚʣʷʣʘʩʴ ʚ ʚʳ-
ʙʨʘʥʥʫʶ ʪʦʯʢʫ ʚ ʫʪʨʝʥʥʝʝ ʚʨʝʤʷ, ʚ ʧʝʨʠ-
ʦʜ ʩ 10 ʜʦ 15 ʯʘʩʦʚ ʠ ʩ 7 ʜʦ 12 ʯʘʩʦʚ, ʩ 
ʟʦʥʘʣʴʥʳʤ ʦʭʚʘʪʦʤ ʜʦ 30 ʤʝʪʨʦʚ ʚ ʜʠʘ-
ʤʝʪʨʝ ʟʘ ʦʜʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ɺʨʝʤʷ ʨʘ-
ʙʦʪʳ ʣʦʚʫʰʢʠ ʩʦʩʪʘʚʣʷʣʦ 5 ʯʘʩʦʚ.  
ʂʦʣʠʯʝʩʪʚʦ ʦʪʣʦʚʣʝʥʥʳʭ ʢʣʝʱʝʡ ʧʨʠ 

ʧʦʤʦʱʠ ʜʘʥʥʦʡ ʣʦʚʫʰʢʠ ʩʦʩʪʘʚʠʣʦ 765 
ʦʩʦʙʝʡ, ʠʟ ʢʦʪʦʨʳʭ ʢʣʝʱʠ ʨʦʜʘ Dermacen-
tor ʩʦʩʪʘʚʠʣʠ 606 ʦʩʦʙʝʡ, ʢʣʝʱʠ ʨʦʜʘ Ix-
odes ʩʦʩʪʘʚʠʣʠ ï 159.  
ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʨʝʜʣʦʞʝʥʥʦʡ 

ɹʘʣʘʰʦʚʳʤ ʖ. ʉ. (1998), ʚʠʟʫʘʣʴʥʦ, ʧʨʠ 
ʧʦʤʦʱʠ ʩʪʝʨʝʦʤʠʢʨʦʩʢʦʧʘ MST-131 PZO 
(ʇʦʣʴʰʘ), ʢʣʝʱʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ 
ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: ʢʣʝʱʠ ʨʦʜʘ Dermacen-
tor ʠ ʢʣʝʱʠ ʨʦʜʘ Ixodes. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, 
ʢʘʞʜʳʡ ʨʦʜ ʢʣʝʱʝʡ ʙʳʣʘ ʨʘʟʜʝʣʝʥʳ ʥʘ 
ʜʚʝ ʧʦʜʛʨʫʧʧʳ ʧʦ ʚʦʟʨʘʩʪʫ: ʣʠʯʠʥʢʠ, 
ʥʠʤʬʳ ʠ ʠʤʘʛʦ. ʀʤʘʛʦ ʪʘʢʞʝ ʙʳʣʠ ʨʘʟʜʝ-
ʣʝʥʳ ʧʦ ʧʦʣʦʚʦʤʫ ʜʠʤʦʨʬʠʟʤʫ ʥʘ ʩʘʤʮʦʚ 
ʠ ʩʘʤʦʢ.  

ɹʣʦʢ ʠʩʩʣʝʜʦʚʘʥʠʡ 2. ʉʙʦʨ ʢʣʝʱʝʡ ʩ 
ʞʠʚʦʪʥʳʭ. 
ʇʦʤʠʤʦ ʦʪʣʦʚʘ ʢʣʝʱʝʡ ʚ ʧʨʠʨʦʜʥʳʭ 

ʙʠʦʪʦʧʘʭ, ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʙʦʨ ʢʣʝ-
ʱʝʡ ʩ ʩʦʙʘʢ ʧʫʪʝʤ ʵʢʩʪʨʘʢʮʠʠ ʧʠʥʮʝʪʦʤ, 
ʨʦʪʘʮʠʦʥʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ ʚʦ ʚʨʝʤʷ ʧʨʠ-
ʝʤʘ ʚ ʚʝʪʝʨʠʥʘʨʥʳʭ ʢʣʠʥʠʢʘʭ. ʉʙʦʨ ʧʨʦ-
ʚʦʜʠʣʩʷ ʚ ʢʣʠʥʠʢʘʭ çʠʤ. ʇʠʨʦʛʦʚʘè, ʨʘʩ-
ʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʛ. ʉʪʘʚʨʦ-
ʧʦʣʷ ʚ ʇʨʦʤʳʰʣʝʥʥʦʤ ʠ ʆʢʪʷʙʨʴʩʢʦʤ 
ʨʘʡʦʥʘʭ. ʂʣʠʥʠʢʘ çʅɼʠʃɺʎè ʨʘʩʧʦʣʦʞʝ-
ʥʘ ʚ ʃʝʥʠʥʩʢʦʤ ʨʘʡʦʥʝ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ 
ʪʘʢʞʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʦʭʚʘʪʠʪʴ ʚʩʝ ʪʨʠ 
ʨʘʡʦʥʘ ʛʦʨʦʜʘ. 
ɺʠʟʫʘʣʴʥʦ, ʢʣʝʱʝʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘ-

ʣʠ ʧʨʠ ʧʦʤʦʱʠ ʩʪʝʨʝʦʤʠʢʨʦʩʢʦʧʘ MST-
131 PZO (ʇʦʣʴʰʘ) ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʠ 
ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʠʩʭʦʜʷ ʠʟ ʢʣʘʩ-
ʩʠʬʠʢʘʮʠʠ ɹʘʣʘʰʦʚʘ ʖ. ʉ. (1998): ʢʣʝʱʠ 
ʨʦʜʘ Dermacentor ʠ ʢʣʝʱʠ ʨʦʜʘ Ixodes. ɺ 
ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢʘʞʜʘʷ ʠʟ ʜʘʥʥʳʭ ʛʨʫʧʧ 
ʙʳʣʘ ʧʦʜʨʘʟʜʝʣʝʥʘ ʥʘ 2 ʧʦʜʛʨʫʧʧʳ ʧʦ 
ʧʦʣʦʚʦʤʫ ʧʨʠʟʥʘʢʫ: ʩʘʤʮʳ ʠ ʩʘʤʢʠ, ʘ 
ʪʘʢʞʝ ʧʦ ʥʘʯʘʣʫ ʧʝʨʠʦʜʘ ʧʠʪʘʥʠʷ ʥʘ ʛʦ-
ʣʦʜʥʳʭ ʩʘʤʦʢ, ʧʦʣʫʥʘʧʠʪʘʚʰʠʭʩʷ ʠ ʥʘʧʠ-
ʪʘʚʰʠʭʩʷ. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʛ. ʉʪʘʚ-

ʨʦʧʦʣʴ ʠʤʝʶʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʚʘ ʦʩ-
ʥʦʚʥʳʭ ʨʦʜʘ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ: Dema-
centor ʠ Ixodes. 
ʇʨʠ ʠʟʫʯʝʥʠʠ ʥʘʤʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, 

ʯʪʦ ʢʣʝʱʠ ʨʦʜʘ Dermacentor ʠʤʝʶʪ ʤʨʘ-
ʤʦʨʥʳʡ ʦʢʨʘʩ ʥʘ ʩʧʠʥʥʦʤ ʱʠʪʢʝ, ʮʚʝʪ 
ʢʦʪʦʨʦʛʦ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ ʩʚʝʪʣʦ ʙʝʣʦʛʦ ʜʦ 
ʞʝʣʪʦʚʘʪʦʛʦ. ɻʦʣʦʚʘ ʠʤʝʝʪ ʧʨʷʤʦʫʛʦʣʴ-
ʥʦʝ ʦʩʥʦʚʘʥʠʝ, ʢʦʨʦʪʢʫʶ ʛʥʘʪʦʩʦʤʫ. ʂʦʢ-
ʩʳ ʧʝʨʝʜʥʝʡ ʧʘʨʳ ʥʦʛ ʨʘʩʱʝʧʣʝʥʳ ʥʘ 
ʥʝʙʦʣʴʰʠʝ ʧʘʨʥʳʝ ʰʧʦʨʳ. (ʈʠʩ. 2) 
ʂʣʝʱʝʡ ʨʦʜʘ Ixodes ʠʜʝʥʪʠʬʠʮʠʨʦʚʘ-

ʣʠ ʧʦ ʦʚʘʣʴʥʦʤʫ ʪʝʣʫ, ʢʦʨʠʯʥʝʚʦʤʫ ʱʠʪ-
ʢʫ. ʂʦʢʩʳ ʧʝʨʝʜʥʝʡ ʧʘʨʳ ʥʦʛ ʰʧʦʨʦʦʙ-
ʨʘʟʥʦʡ ʬʦʨʤʳ. ʛʥʘʪʦʩʦʤʘ, ʫʚʝʣʠʯʝʥʥʦʡ 
ʜʣʠʥʳ, ʧʨʷʤʦʫʛʦʣʴʥʦʤʫ ʦʩʥʦʚʘʥʠʶ ʛʦʣʦ-
ʚʳ. (ʈʠʩ 2) 
ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ ʧʦʣʦʚʦʡ ʜʠʤʦʨ-

ʬʠʟʤ ʥʘʤʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʘʤʮʳ 
ʢʣʝʱʘ ʨʦʜʘ Dermacentor ʠʤʝʣʠ ʧʨʦʜʦʣʛʦ-
ʚʘʪʦ-ʦʚʘʣʴʥʦʝ ʪʝʣʦ, ʩʫʞʘʶʱʝʝʩʷ ʢ ʛʦʣʦʚʝ, 
ʩʧʠʥʥʦʡ ʱʠʪʦʢ ʤʨʘʤʦʨʥʦʛʦ ʦʢʨʘʩʘ, ʧʦ-
ʢʨʳʚʘʶʱʠʡ ʚʩʶ ʚʝʨʭʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ 
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ʢʫʪʠʢʫʣʳ. ʂʦʢʩʳ ʧʦʩʣʝʜʥʝʡ ʧʘʨʳ ʥʦʛ 
ʛʦʨʘʟʜʦ ʢʨʫʧʥʝʝ ʦʩʪʘʣʴʥʳʭ. ɸʥʘʣʴʥʘʷ 
ʙʦʨʦʟʜʘ, ʦʛʠʙʘʶʱʘʷ ʘʥʫʩ ʩʟʘʜʠ, ʘ ʪʘʢʞʝ 
ʧʣʦʩʢʠʝ ʛʣʘʟʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦ ʙʦʢʘʤ 
ʢʫʪʠʢʫʣʳ. (ʈʠʩ. 2) 
ʋ ʩʘʤʦʢ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʱʠʪʦʢ ʤʨʘ-

ʤʦʨʥʦʛʦ ʮʚʝʪʘ, ʥʘʯʠʥʘʶʱʠʡʩʷ ʦʪ ʛʦʣʦʚʳ. 
ɺ ʦʪʣʠʯʠʠ ʦʪ ʩʘʤʮʦʚ, ʱʠʪʦʢ ʫ ʩʘʤʦʢ ʧʦ-
ʢʨʳʚʘʝʪ ʣʠʰʴ 1/4 ʯʘʩʪʴ ʪʝʣʘ. ʆʩʥʦʚʥʘʷ 
ʯʘʩʪʴ ʢʫʪʠʢʫʣʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʭʠʪʠʥʦʚʳʤ 
ʤʝʰʢʦʤ ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ. ɺʦ ʚʨʝʤʷ 
ʧʠʪʘʥʠʷ, ʧʦ ʤʝʨʝ ʥʘʩʳʱʝʥʠʷ ʩʘʤʢʘ ʫʚʝʣʠ-
ʯʠʚʘʝʪʩʷ ʚ ʨʘʟʤʝʨʘʭ, ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ 
ʦʙʲʝʤʘ ʭʠʪʠʥʦʚʦʛʦ ʤʝʰʢʘ (ʈʠʩ. 1). 
ʇʦʣʫʥʘʧʠʪʘʚʰʘʷʩʷ ʩʘʤʢʘ ʠʤʝʝʪ ʛʣʫ-

ʙʦʢʠʝ ʙʦʨʦʜʢʠ ʥʘ ʩʧʠʥʥʦʡ ʯʘʩʪʠ ʢʫʪʠʢʫ-
ʣʳ ʠ ʢʦʨʠʯʥʝʚʘʪʳʡ ʮʚʝʪ (ʈʠʩ. 1). 
ʇʦʣʥʦʩʪʴʶ ʥʘʧʠʪʘʚʰʘʷʩʷ ʩʘʤʢʘ ʩʠʣʴ-

ʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʨʘʟʤʝʨʘʭ. ʍʠʪʠʥʦʚʳʡ 
ʤʝʰʦʢ ʧʨʠʦʙʨʝʪʘʝʪ ʦʚʘʣʴʥʫʶ ʬʦʨʤʫ ʩʝ-
ʨʦʛʦ ʮʚʝʪʘ. ʅʘ ʩʧʠʥʥʦʡ ʯʘʩʪʠ ʤʝʰʢʘ ʛʣʫ-
ʙʦʢʠʝ ʙʦʨʦʟʜʢʠ ʩʪʘʥʦʚʷʪʩʷ ʩʣʘʙʦʟʘʤʝʪʥʳ, 
ʯʪʦ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʧʨʠʟʥʘʢʦʤ 
ʥʘʧʠʪʘʚʰʝʡʩʷ ʩʘʤʢʠ (ʈʠʩ. 1).  
ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ ʧʦʣʦʚʦʡ ʜʠʤʦʨ-

ʬʠʟʤ ʥʘʤʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʘʤʮʳ 
ʢʣʝʱʘ ʨʦʜʘ Ixodes ʠʤʝʣʠ ʧʨʦʜʦʣʛʦʚʘʪʦʝ 
ʪʝʣʦ, ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʫʞʘʶʱʝʝʩʷ ʢ ʛʦʣʦ-
ʚʝ, ʩʧʠʥʥʦʡ ʱʠʪʦʢ ʢʦʨʠʯʥʝʚʦʛʦ, ʧʦʢʨʳʚʘ-
ʶʱʠʡ ʚʩʶ ʚʝʨʭʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʢʫʪʠʢʫ-
ʣʳ. ʅʘ ʢʘʫʜʘʣʴʥʦʡ ʩʪʦʨʦʥʝ ʱʠʪʢʘ ʠʤʝʶʪ-
ʩʷ ʬʝʩʪʦʥʳ. ʇʦʣʦʚʦʝ ʦʪʚʝʨʩʪʠʝ ʧʨʠʢʨʳʪʦ 
ʧʦʣʦʚʦʡ ʩʪʚʦʨʢʦʡ. ɻʣʘʟʘ ʦʪʩʫʪʩʪʚʫʶʪ 
(ʈʠʩ. 1). 
ʋ ʩʘʤʦʢ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʱʠʪʦʢ ʢʦ-

ʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ, ʥʘʯʠʥʘʶʱʠʡʩʷ ʦʪ ʛʦʣʦ-
ʚʳ. ɺ ʦʪʣʠʯʠʠ ʦʪ ʩʘʤʮʦʚ, ʱʠʪʦʢ ʫ ʩʘʤʦʢ 
ʧʦʢʨʳʚʘʝʪ ʣʠʰʴ 1/4 ʯʘʩʪʴ ʪʝʣʘ. ʆʩʥʦʚʥʘʷ 
ʯʘʩʪʴ ʢʫʪʠʢʫʣʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʭʠʪʠʥʦʚʳʤ 
ʤʝʰʢʦʤ ʦʨʘʥʞʝʚʦʛʦ ʠʣʠ ʢʦʨʠʯʥʝʚʘʪʦʛʦ 
ʮʚʝʪʘ. ɺʦ ʚʨʝʤʷ ʧʠʪʘʥʠʷ, ʧʦ ʤʝʨʝ ʥʘʩʳ-
ʱʝʥʠʷ ʩʘʤʢʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʨʘʟʤʝʨʘʭ, ʟʘ 
ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ ʭʠʪʠʥʦʚʦʛʦ ʤʝʰ-
ʢʘ (ʈʠʩ. 1). 
ʇʦʣʫʥʘʧʠʪʘʚʰʘʷʩʷ ʩʘʤʢʘ ʠʤʝʝʪ ʛʣʫ-

ʙʦʢʠʝ ʙʦʨʦʜʢʠ ʥʘ ʩʧʠʥʥʦʡ ʯʘʩʪʠ ʢʫʪʠʢʫ-
ʣʳ ʠ ʩʝʨʳʡ ʮʚʝʪ (ʈʠʩ. 1). ʇʦʣʥʦʩʪʴʶ 
ʥʘʧʠʪʘʚʰʘʷʩʷ ʩʘʤʢʘ ʩʠʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ-
ʩʷ ʚ ʨʘʟʤʝʨʘʭ. ʍʠʪʠʥʦʚʳʡ ʤʝʰʦʢ ʧʨʠʦʙ-
ʨʝʪʘʝʪ ʦʚʘʣʴʥʫʶ ʬʦʨʤʫ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ 

ʈʠʩʫʥʦʢ 1 ï ɸ ï ʛʦʣʦʜʥʘʷ ʩʘʤʢʘ Ixodes. ɺ ï ʩʘʤʝʮ Dermacentor. ɻ ï ʛʦʣʦʜʥʘʷ ʩʘʤʢʘ 
Dermacentor. ɼ ï ʧʦʣʫʥʘʧʠʪʘʚʰʘʷʩʷ ʩʘʤʢʘ. ɽ ï ʥʘʧʠʪʘʚʰʘʷʩʷ ʩʘʤʢʘ Dermacentor. 
ʋʚʝʣʠʯʝʥʠʝ Ĭ15. 1 ï ʛʦʣʦʚʘ ʩ ʛʠʧʦʩʪʦʤʦʡ; 2 ï ʩʧʠʥʥʦʡ ʱʠʪʦʢ; 3 ï ʭʠʪʠʥʦʚʳʡ ʤʝʰʦʢ. 

ʈʠʩʫʥʦʢ 2 ï ʆʪʣʦʚ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʣʦʚʫʰʢʠ. 
ɸ ï ʠʢʩʦʜʦʚʳʝ ʢʣʝʱʠ ʚ ʧʦʣʦʩʪʠ ʣʦʚʫʰʢʠ. ɹ ï ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʣʦʚʫʰʢʘ. 
ɺ ï ʠʢʩʦʜʦʚʳʡ ʢʣʝʱ ʨʦʜʘ Dermacentor. ɻ ï ʠʢʩʦʜʦʚʳʡ ʢʣʝʱ ʨʦʜʘ Ixodes.  
1 ï ʢʦʢʩʳ ʧʝʨʝʜʥʝʡ ʧʘʨʳ ʥʦʛ; 2 ï ʛʦʣʦʚʘ ʢʣʝʱʘ; 3 ï ʛʠʧʦʩʪʦʤʘ. ʋʚʝʣʠʯʝʥʠʝ Ĭ40. 
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ʮʚʝʪʘ. ʅʘ ʩʧʠʥʥʦʡ ʯʘʩʪʠ ʤʝʰʢʘ ʛʣʫʙʦʢʠʝ 
ʙʦʨʦʟʜʢʠ ʩʪʘʥʦʚʷʪʩʷ ʩʣʘʙʦʟʘʤʝʪʥʳ, ʯʪʦ 
ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʧʨʠʟʥʘʢʦʤ ʥʘʧʠ-
ʪʘʚʰʝʡʩʷ ʩʘʤʢʠ (ʈʠʩ. 1). 
ɹʣʦʢ ʠʩʩʣʝʜʦʚʘʥʠʡ 1. 
ʇʨʦʚʝʜʝʥʥʳʝ ʵʧʠʟʦʦʪʠʯʝʩʢʠʝ ʤʝʨʦ-

ʧʨʠʷʪʠʷ-ʦʪʣʦʚ, ʧʦʢʘʟʘʣ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ 
ʢʣʝʱʝʡ ʨʦʜʘ Dermacentor ʩʦʩʪʘʚʠʣʦ 79% 
ʦʪ ʠʭ ʦʙʱʝʛʦ ʯʠʩʣʘ, ʘ ʢʣʝʱʝʡ ʨʦʜʘ Ixodes 
ï 21% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. (ʈʠʩ. 3, ʊʘʙʣ. 1). 
ʂʦʣʠʯʝʩʪʚʦ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ ʢʣʝʱʝʡ 

ʨʦʜʘ Dermacentor ʩʦʩʪʘʚʠʣʦ 86%, ʘ ʥʠʤʬ 
ʠ ʣʠʯʠʥʦʢ - 14% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʦʣʠʯʝ-
ʩʪʚʦ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ ʩʦʩʪʘʚʠʣʠ ʢʣʝʱʝʡ 
ʨʦʜʘ Ixodes 81%, ʘ ʥʠʤʬ ʠ ʣʠʯʠʥʦʢ - 19% 
(ʊʘʙʣ. 1).  
ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʢʦʣʠ-

ʯʝʩʪʚʦ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ ʧʨʝʚʳʩʠʣʦ ʚ 4 
ʨʘʟʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʣʦʚʣʝʥʥʳʤʠ ʥʠʤ-
ʬʘʤʠ ʠ ʣʠʯʠʥʢʘʤʠ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ 
ʩ ʧʦʥʠʞʝʥʥʦʡ ʭʝʤʦʨʝʮʝʧʪʦʨʥʦʡ ʘʢʪʠʚʥʦ-
ʩʪʴʶ ʫ ʥʠʤʬ ʠ ʣʠʯʠʥʦʢ. 
ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʢʣʝʱʝʡ ʙʳʣʦ ʦʪ-
ʣʦʚʣʝʥʦ ʚ ʇʨʦʤʳʰʣʝʥʥʦʤ ʨʘʡʦʥʝ ʛ. ʉʪʘʚ-
ʨʦʧʦʣʴ, ʯʪʦ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩʚʷʟʘʥʦ 
ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ ʘʣ-
ʣʝʡ, ʪʝʨʨʘʩ, ʧʘʨʢʦʚʳʭ ʟʦʥ ʠ ʚʳʛʫʣʦʯʥʳʭ 
ʧʣʦʱʘʜʦʢ.  

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʝʩʝʥ-
ʥʠʭ ʧʠʢʦʚ 2022ʛ. ʠ 2023ʛ., ʧʦʢʘʟʘʣʘ ʥʝ-
ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ 
ʵʢʪʦʧʘʨʘʟʠʪʦʚ ʢ 2023 ʛʦʜʫ. 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2022 

ʛʦʜʫ ʩʘʤʢʠ ʢʣʝʱʘ ʨʦʜʘ Dermacentor ʩʦʩʪʘ-
ʚʠʣʠ 54% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʟʨʦʩʣʳʭ ʦʩʦ-
ʙʝʡ, ʩʘʤʮʳ ï46% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʘʤʢʠ 
ʢʣʝʱʘ ʨʦʜʘ Ixodes ʩʦʩʪʘʚʠʣʠ 61% ʦʪ ʦʙ-
ʱʝʛʦ ʯʠʩʣʘ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ, ʪʦʛʜʘ ʢʘʢ 
ʩʘʤʮʳ - 39%.   
ɺʝʩʝʥʥʠʡ ʧʠʢ ʘʢʪʠʚʥʦʩʪʠ ʵʢʪʦʧʘʨʘʟʠ-

ʪʦʚ 2023 ʛʦʜʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʘʤʢʠ ʢʣʝʱʘ 
ʨʦʜʘ Dermacentor ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 
ʢʦʣʠʯʝʩʪʚʝ 102 ʦʩʦʙʝʡ ʠʣʠ 57%, ʩʘʤʮʳ ï 
78 ʦʩʦʙʝʡ ʠʣʠ 43%. ʉʘʤʢʠ ʢʣʝʱʘ ʨʦʜʘ 
Ixodes ʩʦʩʪʘʚʠʣʠ 53% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 
ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ, ʪʦʛʜʘ ʢʘʢ ʩʘʤʮʳ - 47%. 
(ʊʘʙʣ. 2). 
ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʚʝʩʝʥʥʠʡ ʧʠʢ ʘʢʪʠʚʥʦʩʪʠ 
2022-2023ʛʛ. ʧʦʢʘʟʘʣ ʘʢʪʠʚʥʦʝ ʫʚʝʣʠʯʝ-
ʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʘʤʦʢ ʢʣʝʱʝʡ ʦʙʦʠʭ ʨʦ-
ʜʦʚ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʦʪʨʘʞʘʝʪ ʛʦʥʦʨʪʨʦʬʠ-
ʯʝʩʢʠʡ ʮʠʢʣ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʘʤʢʠ ʠʢʩʦʜʦ-
ʚʳʭ ʢʣʝʱʝʡ ʧʨʦʷʚʣʷʶʪ ʥʘʠʙʦʣʴʰʫʶ ʘʢ-
ʪʠʚʥʦʩʪʴ ʚ ʩʚʷʟʠ ʩ ʦʪʢʣʘʜʢʦʡ ʷʠʮ, ʩ ʧʦ-
ʩʣʝʜʫʶʱʠʤ ʨʘʟʚʠʪʠʝʤ ʣʠʯʠʥʦʢ, ʙʝʟ ʥʝʦʙ-
ʭʦʜʠʤʦʩʪʠ ʚʧʘʜʝʥʠʷ ʚ ʘʥʘʙʠʦʟ ʠʟ-ʟʘ ʧʦ-
ʥʠʞʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʇʝʨʠʦʜ  
ʦʪʣʦʚʘ 

ʊʠʧ ʈʦʜ ʢʣʝʱʝʡ ʃʝʥʠʥʩʢʠʡ 
ʆʢʪʷʙʨʴ-
ʩʢʠʡ 

ʇʨʦʤʳʰʣʝʥ-
ʥʳʡ 

2022 
ɺʝʩʝʥʥʠʡ 
ʧʠʢ 

ʀʤʘʛʦ 
Dermacentor 46 41 78 

Ixodes 7 13 17 

ʅʠʤʬʘ, 
ʣʠʯʠʥʢʘ 

Dermacentor 13 6 19 

Ixodes 4 - 9 

2022 
ʆʩʝʥʥʠʡ 
ʧʠʢ 

ʀʤʘʛʦ 
Dermacentor 41 37 97 

Ixodes 11 13 21 

ʅʠʤʬʘ, 
ʣʠʯʠʥʢʘ 

Dermacentor 11 4 6 

Ixodes 4 8 - 

2023 
ɺʝʩʝʥʥʠʡ 
ʧʠʢ 

ʀʤʘʛʦ 
Dermacentor 49 45 86 

Ixodes 11 14 22 

ʅʠʤʬʘ, 
ʣʠʯʠʥʢʘ 

Dermacentor 13 2 12 

Ixodes - 1 4 

ʊʘʙʣʠʮʘ 1 ï ʂʦʣʠʯʝʩʪʚʦ ʦʪʣʦʚʣʝʥʥʳʭ ʢʣʝʱʝʡ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʧʦ ʨʦʜʘʤ,  
ʚʦʟʨʘʩʪʫ ʠ ʨʘʡʦʥʘʤ 
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ɹʣʦʢ ʠʩʩʣʝʜʦʚʘʥʠʡ 2. 
ɿʘ 2022 ʛʦʜ ʚ ʚʝʪʝʨʠʥʘʨʥʳʭ ʢʣʠʥʠʢʘʭ 

ʥʘʤʠ ʙʳʣʦ ʩʦʙʨʘʥʦ 623 ʢʣʝʱʘ. ʇʦʩʣʝ ʧʨʦ-
ʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʢʪʦʧʘʨʘʟʠʪʦʚ ʥʘ 
ʨʦʜʦʚʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ, ʙʳʣʦ ʫʩʪʘʥʦʚ-

ʇʝʨʠʦʜ ʦʪʣʦʚʘ ʊʠʧ ʈʦʜ ʢʣʝʱʝʡ ʉʘʤʮʳ ʉʘʤʢʠ 

2022 
ɺʝʩʝʥʥʠʡ ʧʠʢ 

ʀʤʘʛʦ 
Dermacentor 67 98 

Ixodes 13 24 

2022 
ʆʩʝʥʥʠʡ ʧʠʢ 

ʀʤʘʛʦ 
Dermacentor 91 84 

Ixodes 19 26 

2023 
ɺʝʩʝʥʥʠʢ ʧʠʢ 

ʀʤʘʛʦ 
Dermacentor 78 102 

Ixodes 22 25 

ʊʘʙʣʠʮʘ 2 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ ʧʦ ʧʦʣʦʚʦʤʫ ʜʠʤʦʨʬʠʟʤʫ 

ʣʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʱʝʡ ʨʦʜʘ Derma-
centor ʩʦʩʪʘʚʠʣʦ 67% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 
ʥʘʧʘʚʰʠʭ ʧʘʨʘʟʠʪʦʚ, ʘ ʢʣʝʱʝʡ ʨʦʜʘ Ix-
odes 33% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. (ʊʘʙʣ. 3). 

ʇʝʨʠʦʜ 
ʠʩʩʣʝ-
ʜʦʚʘʥʠ

 ̫

ɺʝʪʝʨʠʥʘʨʥʳʝ 
ʢʣʠʥʠʢʠ ʧʦ 
ʨʘʡʦʥʘʤ 

ʈʦʜ Dermacentor ʈʦʜ Ixodes 

ʉʘʤ-
ʮ  r

ʉʘʤʢʠ 
ʛʦʣʦʜ-
ʥʳʝ 

ʉʘʤʢʠ 
ʧʦʣʫ-
ʥʘʧʠʪʘ
ʚʰʠʝʩ

 ̫

ʉʘʤʢʠ 
ʥʘʧʠ-
ʪʘʚʰʠʝʩ

 ̫

ʉʘʤ-
ʮ  r

Cʘʤʢʠ 
ʛʦʣʦʜ-
ʥʳʝ 

ʉʘʤ-
ʢʠ 
ʧʦ-
ʣʫʥʘ
ʧʠʪʘ
ʚʰʠ
ʝʩʷ 

ʉʘʤʢʠ 
ʥʘʧʠ-
ʪʘʚʰʠʝʩ

 ̫

I ʢʚʘʨ-
ʪʘʣ 
2022 

ʇʨʦʤʳʰʣʝʥ-
ʥʳʡ 

4 5 4 2 - 3 5 2 

ʆʢʪʷʙʨʴʩʢʠ 12 2 5 4 3 2 2 - 

ʃʝʥʠʥʩʢʠʡ 8 3 9 7 2 5 5 3 

II ʢʚʘʨ-
ʪʘʣ 
2022 

ʇʨʦʤʳʰʣʝʥ-
ʥʳʡ 

12 3 20 10 5 9 6 2 

ʆʢʪʷʙʨʴʩʢʠʡ 11 8 9 11 3 4 1 - 

ʃʝʥʠʥʩʢʠʡ 19 15 3 6 5 7 1 6 

III 
ʢʚʘʨʪʘʣ 
2022 

ʇʨʦʤʳʰʣʝʥ-
ʥʳʡ 

11 8 11 2 2 3 5 3 

ʆʢʪʷʙʨʴʩʢʠʡ 13 5 3 1 1 2 - 4 

ʃʝʥʠʥʩʢʠʡ 10 9 3 5 3 2 6 2 

IV 
ʢʚʘʨʪʘʣ 
2022 

ʇʨʦʤʳʰʣʝʥ-
ʥʳʡ 

18 11 16 10 5 11 6 4 

ʆʢʪʷʙʨʴʩʢʠʡ 10 4 11 5 3 4 2 2 

ʃʝʥʠʥʩʢʠʡ 12 23 9 14 6 7 - 3 

I ʢʚʘʨ-
ʪʘʣ 
2023 

ʇʨʦʤʳʰʣʝʥ-
ʥʳʡ 

27 11 18 17 2 - 7 3 

ʆʢʪʷʙʨʴʩʢʠʡ 14 8 6 4 - 6 5 2 

ʃʝʥʠʥʩʢʠʡ 23 12 9 15 4 2 9 - 

ʊʘʙʣʠʮʘ 3 ï ʂʣʝʱʠ, ʦʪʦʙʨʘʥʥʳʝ ʥʘ ʧʨʠʝʤʝ ʫ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ 
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ʇʦ ʧʦʣʦʚʦʤʫ ʜʠʤʦʨʬʠʟʤʫ ʙʳʣʦ ʚʳʷʚ-
ʣʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʩʘʤʮʦʚ ʢʣʝʱʘ ʨʦʜʘ 
Dermacentor ʩʦʩʪʘʚʠʣʦ 49% ʦʪ ʠʭ ʦʙʱʝʛʦ 
ʯʠʩʣʘ, ʪʦʛʜʘ ʢʘʢ ʩʘʤʦʢ ʩʦʩʪʘʚʠʣʦ - 51%. 
ʂʦʣʠʯʝʩʪʚʦ ʩʘʤʮʦʚ Ixodes ʩʦʩʪʘʚʠʣʦ 21%, 
ʘ ʩʘʤʦʢ 79% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, 

ʥʘʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ 
ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʱʝʥʠʡ ʠʟ-ʟʘ ʥʘʧʘʜʝʥʠʷ 
ʢʣʝʱʝʡ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʚ ʇʨʦʤʳʰʣʝʥ-
ʥʦʤ ʨʘʡʦʥʝ ʛ.ʉʪʘʚʨʦʧʦʣʷ, ʯʪʦ ʩʦʦʪʚʝʪ-
ʩʪʚʫʝʪ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʧʝʨʚʦʤ 
ʙʣʦʢʝ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʪʦʨʦʡ ʢʚʘʨʪʘʣ 2022 
ʛʦʜʘ ʧʦʢʘʟʘʣ ʫʚʝʣʠʯʝʥʠʝ ʥʘʧʘʜʝʥʠʡ ʚ 1,8 
ʨʘʟʘ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʚʝʩʝʥʥʠʡ ʧʠʢ ʘʢʪʠʚʥʦ-
ʩʪʠ ʢʣʝʱʝʡ.  
ɺʦ ʚʪʦʨʦʤ ʧʦʣʫʛʦʜʠʠ 2022 ʛʦʜʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʦʩʦʙʝʡ ʚ 
1,2 ʨʘʟʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʳʤ ʧʦʣʫʛʦ-
ʜʠʝʤ, ʯʪʦ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩʚʷʟʘʥʦ ʩ 
ʨʘʟʚʠʪʠʝʤ ʣʠʯʠʥʦʢ ʠ ʥʠʤʬ ʜʦ ʚʟʨʦʩʣʳʭ 
ʦʩʦʙʝʡ.  
ʂʦʣʠʯʝʩʪʚʦ ʩʘʤʮʦʚ ʢʣʝʱʘ ʨʦʜʘ Der-

macentor ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʢʦʣʠʯʝ-
ʩʪʚʘ ʩʘʤʦʢ, ʧʨʠ ʵʪʦʤ ʩʘʤʢʠ ʨʦʜʘ Ixodes 
ʧʨʝʚʦʩʭʦʜʠʣʠ ʩʘʤʮʦʚ ʚ 3,8 ʨʘʟ, ʯʪʦ ʦʪʨʘ-
ʞʘʝʪ ʠʭ ʙʦʣʴʰʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚʦ ʚʨʝʤʷ 
ʧʝʨʠʦʜʘ ʧʠʪʘʥʠʷ. 
ɺʓɺʆɼʓ / CONCLUSION  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʢʩʦ-
ʜʦʚʳʝ ʢʣʝʱʠ ʠʤʝʶʪ ʚ ʇʨʦʤʳʰʣʝʥʥʦʤ 
ʨʘʡʦʥʝ ʛ. ʉʪʘʚʨʦʧʦʣʴ, ʚʚʠʜʫ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʠʷ ʘʣʣʝʡ, ʪʝʨʨʘʩ, ʧʘʨʢʦʚʳʭ, ʣʝʩʦʧʘʨ-
ʢʦʚʳʭ, ʣʝʩʥʳʭ ʟʦʥ ʠ ʚʳʛʫʣʦʯʥʳʭ ʧʣʦʱʘ-
ʜʦʢ ʩ ʜʦʤʠʥʠʨʫʶʱʠʤ ʚʠʜʦʤ ʢʣʝʱʝʡ ʨʦʜʘ 
Dermacentor, ʩʦʩʪʘʚʣʷʶʱʠʭ 79% ʦʪ ʦʙʱʝ-
ʛʦ ʯʠʩʣʘ ʦʪʣʦʚʣʝʥʥʳʭ ʵʢʪʦʧʘʨʘʟʠʪʦʚ.  
ʉʝʟʦʥʥʳʝ ʧʠʢʠ ʘʢʪʠʚʥʦʩʪʠ ʢʣʝʱʝʡ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʛ. ʉʪʘʚʨʦʧʦʣʴ, ʥʝ ʠʤʝʶʪ ʯʝʪ-
ʢʠʭ ʛʨʘʥʠʮ ʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ 
ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, 
ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠ-
ʤ̫ʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʩ ʧʦʚr ʝhʥʠʝʤ ʩʨʝʜʥʝʛʦ-
ʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʩʣʝʜʩʪʚʠʝ ʢʦʪʦʨʳʭ 
ʥʘʧʘʜʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʢʨʫʛʣʦʛʦʜʠʯʥʦ. 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʛ. ʉʪʘʚʨʦʧʦʣʴ, 

ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝ-
ʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʘʤʦʢ ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ, 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʮʘʤʠ, ʯʪʦ, ʧʦ ʥʘʰʝʤʫ 
ʤʥʝʥʠʶ, ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʵʢʪʦʧʘʨʘʟʠʪʦʚ, ʘ ʪʘʢʞʝ ʧʦʚʳ-
ʰʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʘʤʦʢ. 
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ABSTRACT 
This problem is also relevant for urban-

ized cases, especially for the southern re-
gions of the country, where there are cases of 
spread of ticks. Research on the basis of the 
Department of Parasitology and Veterinary 
and Sanitary Expertise, Anatomy and Pathol-
ogy named after prof. S. N. Nikolsky and the 
Scientific, Diagnostic and Treatment Veteri-
nary Center of the FGBOU HE "Stavropol 
State Agrarian University", as well as on the 
basis of the veterinary clinic IP Zaichenko 
"Veterinary Center named after. Pirogov. 
The object of the study was ixodid ticks of 
the genera Dermacentor and Ixodes, seized 
using a specialized trap, as well as seized 
with dogs in veterinary clinics during the 
acceptance. The study showed that two main 
types of ixodid ticks are widespread in the 
city of Stavropol: Demacentor and Ixodes. 
According to the results of research in 2022, 
female ticks of the genus Dermacentor iden-
tified 54% of the total number of adults, 
males - 46%. Female ticks of the genus Ix-
odes accounted for 61% of the total number 
of adults, males - 39%. The spring peak of 
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activity in 2023 showed that female ticks of 
the genus Dermacentor were identified in the 
amount of 102 individuals, males - 78 indi-
viduals. Female ticks of the genus Ixodes 
accounted for 53% of the total number of 
adults, males - 47%. Thus, it has been estab-
lished that the most widespread distribution 
of ixodid ticks takes place in the Industrial 
District of Stavropol, the distribution of al-
leys, forest zones and walking areas with the 
coverage of the species of ticks of the genus 
Dermacentor, is 79% of the total number of 
captured ectoparasites. 
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ʈɽʌɽʈɸʊ 
ʇʨʦʚʝʜʝʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʨʤʦʚʳʭ 
ʜʦʙʘʚʦʢ ʥʘ ʪʝʤʧʳ ʥʘʢʦʧʣʝʥʠʷ ʤʘʩʩʳ ʠ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʣʠʯʠʥʦʢ ʩʪʝʨʣʷʜʠ. 
ʏʝʪʳʨʝ ʛʨʫʧʧʳ ʨʳʙ ʨʘʩʩʘʜʠʣʠ ʚ ʧʨʦʪʦʯʥʳʝ ʧʣʘʩʪʠʢʦʚʳʝ ʙʘʩʩʝʡʥʳ ʧʦ 150 
ʦʩʦʙʝʡ. ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (I) ï ʦʙʳʯʥʳʡ ʢʦʨʤ, ʘ ʦʧʳʪʥʳʤ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 
ʨʘʟʥʳʭ ʧʨʝʧʘʨʘʪʦʚ: II ï ʧʨʝʧʘʨʘʪ çɸʂɺɸʊɸʅè ʥʘ ʦʩʥʦʚʝ ʵʣʣʘʛʦʪʘʥʠʥʦʚ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ çʊʘʥʠʥè ʛ. ʉʝʚʥʠʮʘ (ʉʣʦʚʝʥʠʷ) ʠʟ ʨʘʩʯʝʪʘ 2 ʛ/ʢʛ 

ʢʦʨʤʘ, III ï ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʡ ʧʨʝʧʘʨʘʪ ʥʘ ʦʩʥʦʚʝ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʘ çɸʥʪʠʙʘʢ-
100è (ʆʆʆ çʅɺʎ ɸʛʨʦʚʝʪʟʘʱʠʪʘè), ʠʟ ʨʘʩʯʝʪʘ 0.5 ʛ/ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ ʨʳʙ, IV ï ʧʨʦʙʠʦ-
ʪʠʢ ʥʘ ʦʩʥʦʚʝ Bacillus subtilis çʉʋɹ-ʇʈʆè (ʆʆʆ çɺʝʢʪʦʨ-ɽʚʨʦè) ʠʟ ʨʘʩʯʝʪʘ 100 ʛ/ʪ ʢʦʨ-
ʤʘ. ʇʨʝʧʘʨʘʪʳ ʚ ʢʦʨʤ ʜʦʙʘʚʣʷʣʠ ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʷʤ. ʆʮʝʥʢʫ ʚʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʥʘ 
ʨʳʙ ʠʩʩʣʝʜʦʚʘʣʠ ʧʦ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ, 
ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ, ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʤʘʩʩʦʥʘʢʦʧʣʝʥʠʷ. ɿʘ 
ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʳ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʨʘʟ-
ʥʳʭ ʛʨʫʧʧʘʭ ʩʪʝʨʣʷʜʠ ʠʟʤʝʥʷʣʠʩʴ ʩ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝ-



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 4, 2023 ʛ. 

 

 127 

ʤʝʥʠ ʧʦʩʣʝ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʠ ʪʝʤʧʳ 
ʤʘʩʩʦʥʘʢʦʧʣʝʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʫ ʨʳʙ, ʢʦʪʦʨʳʤ ʜʦʙʘʚʣʷʣʠ ʚ ʢʦʨʤ çʉʋɹ-ʇʈʆè ʠ 
çɸʥʪʠʙʘʢ-100è, ʘ ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʝ ï çɸʂɺɸʊɸʅè. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ 
ʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʨʳʙʦ-
ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʲʝʢʪʦʚ ʘʢʚʘʢʫʣʴʪʫʨʳ. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ɺ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʠʷ ʩʧʨʦʩʘ ʥʘ ʦʩʝʪ-

ʨʦʚʳʝ ʚʠʜʳ ʨʳʙ, ʘʢʚʘʢʫʣʴʪʫʨʘ ï ʝʜʠʥ-
ʩʪʚʝʥʥʳʡ ʥʘʜʝʞʥʳʤ ʠʩʪʦʯʥʠʢ ʫʚʝʣʠʯʝ-
ʥʠʷ ʦʙʲʝʤʦʚ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʩʣʫʞʠʪ ʛʘ-
ʨʘʥʪʦʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʈʦʩʩʠʠ [1]. ɺʳʨʦʩʰʝʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 
ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʚʳʨʘʱʠʚʘʥʠʝ ʦʩʝʪʨʦ-
ʚʳʭ ʨʳʙ ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝ ʩʧʨʦʩʘ, 
ʚʳʩʦʢʦʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴʶ, ʩʦʢʨʘʱʝʥʠʝʤ 
ʟʘʧʘʩʦʚ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʘʭ. 
ʉʪʝʨʣʷʜʴ Acipenser ruthenus (Linnaeus, 

1758) ï ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʝʩ-
ʥʦʚʦʜʥʦʡ ʘʢʚʘʢʫʣʴʪʫʨʳ [2]. ʇʨʠ ʚʳʨʘʱʠ-
ʚʘʥʠʠ ʨʳʙʳ ʯʘʩʪʦ ʧʦʜʚʝʨʛʘʶʪʩʷ ʜʝʡ-
ʩʪʚʠʶ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʦʚ 
(ʢʦʣʝʙʘʥʠʡ ʢʠʩʣʦʨʦʜʥʦʛʦ ʠ ʪʝʤʧʝʨʘʪʫʨ-
ʥʦʛʦ ʨʝʞʠʤʦʚ, ʠʟʤʝʥʝʥʠʡ pH-ʩʨʝʜʳ ʠ 
ʫʩʣʦʚʠʡ ʢʦʨʤʣʝʥʠʷ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ 
ʜʨ.), ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʠʤ-
ʤʫʥʠʪʝʪʘ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʪʝʤ-
ʧʦʚ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ [3; 4; 5]. ʀʩʧʦʣʴʟʦ-
ʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʣʝʯʝʙʥʳʭ, ʧʨʦʬʠʣʘʢʪʠ-
ʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʦʚ 
ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 
ʘʢʚʘʢʫʣʴʪʫʨʝ. ɸʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʨʝʧʘ-
ʨʘʪʳ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʣʝʯʝʥʠʷ ʙʘʢʪʝʨʠʘʣʴ-
ʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [6]. ɼʣʷ ʥʝʩʧʝʮʠʬʠʯʝ-
ʩʢʦʡ ʠʤʤʫʥʦʧʨʦʬʠʣʘʢʪʠʢʠ ʧʨʠʤʝʥʷʶʪ 
ʨʘʟʣʠʯʥʳʝ ʧʨʦʙʠʦʪʠʢʠ [7], ʤʝʭʘʥʠʟʤ ʜʝʡ-
ʩʪʚʠʷ ʢʦʪʦʨʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʚʳʰʝʥʠʠ 
ʘʢʪʠʚʥʦʩʪʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʬʝʨʤʝʥʪʦʚ 
ʠ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʤ ʜʝʡʩʪʚʠʠ ʥʘ ʙʘʢʪʝ-
ʨʠʘʣʴʥʳʝ ʘʥʪʠʛʝʥʳ ʠ ʧʨʝʧʘʨʘʪʳ ʨʘʩʪʠ-
ʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʦʚʳʰʘʶʱʠʝ 
ʟʘʱʠʪʫ ʦʪ ʚʦʟʙʫʜʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦ-
ʣʝʚʘʥʠʡ [8; 9; 10], ʠʤʤʫʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ 
ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʨʳʙ [11; 12]. ʎʝʣʴ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ ï ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ 
ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʪʝʤʧʳ ʥʘʢʦʧʣʝʥʠʷ ʤʘʩʩʳ ʠ 
ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʣʠʯʠʥʦʢ ʩʪʝʨʣʷʜʠ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʣʠʯʠʥʢʘʭ 

ʩʪʝʨʣʷʜʠ ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ (0,5 ʛ) ʚ ʚʦʟ-
ʨʘʩʪʝ 1 ʤʝʩʷʮ. ʀʭ ʨʘʟʜʝʣʠʣʠ ʥʘ ʯʝʪʳʨʝ 

ʛʨʫʧʧʳ: ʢʦʥʪʨʦʣʴʥʘʷ ʠ 3 ʦʧʳʪʥʳʭ ʜʦʙʘʚ-
ʣʝʥʠʝʤ ʧʨʝʧʘʨʘʪʦʚ. ʂʘʞʜʫʶ ʛʨʫʧʧʫ ʧʦ 
1000 ʦʩʦʙʝʡ ʨʘʩʩʘʜʠʣʠ ʚ ʧʨʦʪʦʯʥʳʝ ʧʣʘ-
ʩʪʠʢʦʚʳʝ ʙʘʩʩʝʡʥʳ, ʦʙʲʝʤʦʤ 0,3 ʤ3. ɿʘ 
ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ 
ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 17 ï 20Üʉ, ʩʦʜʝʨ-
ʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʦʪ 7 ʜʦ 10 ʤʛ ʆ2/ʣ ʥʘ 
ʚʳʭʦʜʝ ʠʟ ʙʘʩʩʝʡʥʘ, ʫʨʦʚʝʥʴ ʨʅ ʠ ʘʟʦʪʠ-
ʩʪʳʭ ʤʝʪʘʙʦʣʠʪʦʚ ʚ ʥʦʨʤʝ. ʉʪʝʨʣʷʜʴ ʢʦʨ-
ʤʠʣʠ 24 ʨʘʟʘ ʚ ʩʫʪʢʠ ʢʦʨʤʦʤ ʜʣʷ ʨʳʙ 
ʬʠʨʤʳ çAlltech Coppens Advanceè. ʉʦ-
ʛʣʘʩʥʦ ʜʘʥʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʚ ʩʦʩʪʘʚ 
ʵʪʦʛʦ ʚʠʜʘ ʢʦʨʤʘ ʚʭʦʜʷʪ ʙʝʣʢʠ (56%), 
ʞʠʨʳ (15%), ʢʣʝʪʯʘʪʢʘ (0,3%), ʟʦʣʘ 
(11,6%), ʬʦʩʬʦʨ (1,75%) ʠ ʚʠʪʘʤʠʥ ɸ 
(14000 ʄɽ/ʢʛ). ɺ ʧʝʨʚʫʶ ʥʝʜʝʣʶ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘ ʜʣʷ ʢʦʨʤʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʨʘʥʫ-
ʣʳ ʨʘʟʤʝʨʦʤ 0,2-0,3 ʤʤ, ʜʘʣʝʝ ʣʠʯʠʥʦʢ 
ʧʝʨʝʚʦʜʠʣʠ ʥʘ ʛʨʘʥʫʣʳ ʨʘʟʤʝʨʦʤ 0,3-0,5 
ʤʤ. ʀʩʧʦʣʴʟʫʝʤʳʡ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʢʦʨʤ 
ʨʘʟʣʠʯʘʣʩʷ ʪʦʣʴʢʦ ʨʘʟʤʝʨʘʤʠ ʛʨʘʥʫʣ. 
ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (I) ï ʧʨʦʩʪʦʡ ʢʦʨʤ, ʘ 
ʦʧʳʪʥʳʤ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʨʘʟʥʳʭ ʧʨʝʧʘʨʘ-
ʪʦʚ: II ï ʧʨʝʧʘʨʘʪ çɸʂɺɸʊɸʅè ʥʘ ʦʩʥʦʚʝ 
ʵʣʣʘʛʦʪʘʥʠʥʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ 
çʊʘʥʠʥè ʛ. ʉʝʚʥʠʮʘ (ʉʣʦʚʝʥʠʷ) ʠʟ ʨʘʩʯʝ-
ʪʘ 2 ʛ/ʢʛ ʢʦʨʤʘ, III ï ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʡ 
ʧʨʝʧʘʨʘʪ ʥʘ ʦʩʥʦʚʝ ʮʠʧʨʦʬʣʦʢʩʘʮʠʥʘ 
çɸʥʪʠʙʘʢ-100è (ʆʆʆ çʅɺʎ ɸʛʨʦʚʝʪʟʘ-
ʱʠʪʘè), ʠʟ ʨʘʩʯʝʪʘ 0,5ʛ/ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ 
ʨʳʙ, IV ï ʧʨʦʙʠʦʪʠʢ ʥʘ ʦʩʥʦʚʝ Bacillus 
subtilis çʉʋɹ-ʇʈʆè (ʆʆʆ çɺʝʢʪʦʨ-
ɽʚʨʦè) ʠʟ ʨʘʩʯʝʪʘ 100 ʛ/ʪ ʢʦʨʤʘ. ʇʨʝʧʘʨʘ-
ʪʳ ʚ ʢʦʨʤ ʜʦʙʘʚʣʷʣʠ ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠ-
ʷʤ. 
ɺʟʚʝʰʠʚʘʥʠʝ ʣʠʯʠʥʦʢ ʧʨʦʚʦʜʠʣʠ ʧʫ-

ʪʝʤ ʦʙʣʦʚʘ ʠʟ ʚʩʝʭ ʙʘʩʩʝʡʥʦʚ. ʇʦ 200 ʦʩʦ-
ʙʝʡ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʩʘʞʘʣʠ ʚ ʚʝʜʨʦ ʩ 
ʚʦʜʦʡ ʩ ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʦʡ ʤʘʩʩʦʡ ʠ ʚʟʚʝ-
ʰʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʚʝʩʦʚ ʤʘʨʢʠ M-ER 
223AC-15.2 LED. ɿʘ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 
ʤʘʩʩʳ 200 ʣʠʯʠʥʦʢ ʧʨʠʥʠʤʘʣʦʩʴ ʩʨʝʜʥʝʝ 
ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʨʝʭ 
ʚʟʚʝʰʠʚʘʥʠʡ. ɼʘʣʝʝ ʚʳʩʯʠʪʳʚʘʣʠ ʩʨʝʜ-
ʥʶʶ ʤʘʩʩʫ ʦʜʥʦʡ ʣʠʯʠʥʢʠ. 
ʆʮʝʥʢʫ ʚʣʠʷʥʠʝ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ, 

https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BD%D0%BD%D0%B5%D0%B9,_%D0%9A%D0%B0%D1%80%D0%BB
https://ru.wikipedia.org/wiki/1758_%D0%B3%D0%BE%D0%B4_%D0%B2_%D0%BD%D0%B0%D1%83%D0%BA%D0%B5
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ʧʨʝʧʘʨʘʪʦʚ ʠ ʧʨʦʙʠʦʪʠʢʦʚ ʥʘ ʪʝʤʧʳ ʨʦ-
ʩʪʘ ʨʳʙ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ 
ʧʦʢʘʟʘʪʝʣʷʤ [13; 14; 15]: 
1. ʉʨʝʜʥʝʩʫʪʦʯʥʫʶ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʧʦ 

ʬʦʨʤʫʣʝ ʩʣʦʞʥʳʭ ʧʨʦʮʝʥʪʦʚ: 
ɸ = [(mʢ / mʦ) 1/t ï 1] Ĭ 100 (%), 
ʛʜʝ mʢ ʠ mʦ ï ʤʘʩʩʘ ʨʳʙʳ ʚ ʢʦʥʮʝ ʠ ʚ 

ʥʘʯʘʣʝ ʦʧʳʪʘ; t ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 
ʦʧʳʪʘ, ʩʫʪ. 
2. ɸʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ: 
ʈʘʙ = mʢ ï mʦ, 
ʛʜʝ mʢ ï ʢʦʥʝʯʥʘʷ ʤʘʩʩʘ ʠʩʧʳʪʫʝʤʳʭ 

ʨʳʙ, ʛ; mʦ ï ʥʘʯʘʣʴʥʘʷ ʤʘʩʩʘ ʤʦʣʦʜʠ, ʛ. 

3. ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ: 
ʈʩʨ.ʩʫʪ. = (mʢ ï mʦ)/t, 
ʛʜʝ mʢ ï ʢʦʥʝʯʥʘʷ ʤʘʩʩʘ ʨʳʙ, ʛ; mʦ ï 

ʥʘʯʘʣʴʥʘʷ ʤʘʩʩʘ ʤʦʣʦʜʠ, ʛ; t ï
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʳʪʘ, ʩʫʪ. 
4. ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦ-

ʨʦʩʪʠ ʨʦʩʪʘ ʢʦʵʬʬʠʮʠʝʥʪ ʤʘʩʩʦʥʘʢʦʧʣʝ-
ʥʠʷ: 
ʂʤ=((ʄʢ1/3ïʄʦ1/3) *3)/t, 
ʛʜʝ ʂʤ ï ʦʙʱʠʡ ʧʨʦʜʫʢʮʠʦʥʥʳʡ ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ; ʄʢ ʠ ʄʦ ï ʢʦ-
ʥʝʯʥʘʷ ʠ ʥʘʯʘʣʴʥʘʷ ʤʘʩʩʘ ʨʳʙʳ, ʛ; t ï ʧʨʦ-
ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ, ʩʫʪ. 

 ̄
  

ʉʨʝʜʥʷʷ 
ʤʘʩʩʘ 
ʣʠʯʠʥ-
ʢʠ, ʛ. 

  

ʈʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ 
ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ, 

% 

ɸʙʩʦʣʶʪʥʳʡ 
ʧʨʠʨʦʩʪ, ʛ. 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ 
ʧʨʠʨʦʩʪ, ʛ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʤʘʩʩʦ-
ʥʘʢʘʧʣʠʚʘʥʠʷ, ʝʜ. 

  ʯʝʨʝʟ 7 ʩʫʪ. 

I 0,55 1,37 0,05 0,007 0,01 

II 0,60 2,63 0,1 0,01 0,02 

III 0,70 4,92 0,2 0,02 0,04 

IV 0,60 2,63 0,1 0,01 0,02 

  ʯʝʨʝʟ 14 ʩʫʪ 

I 0,80 3,41 0,3 0,021 0,028 

II 0,70 2,43 0,2 0,014 0,020 

III 0,75 2,93 0,25 0,017 0,024 

IV 0,70 2,43 0,2 0,014 0,020 

  ʯʝʨʝʟ 21 ʩʫʪ 

I 1,15 4,04 0,65 0,03 0,036 

II 1,05 3,59 0,55 0,026 0,031 

III 1,15 4,04 0,65 0,03 0,036 

IV 1,17 4,13 0,67 0,031 0,037 

  ʯʝʨʝʟ 27 ʩʫʪ 

I 1,60 4,4 1,1 0,04 0,041 

II 1,57 4,32 1,07 0,039 0,04 

III 1,72 4,68 1,22 0,045 0,044 

IV 1,75 4,74 1,25 0,046 0,045 

ʇʨʠʤʝʯʘʥʠʝ: I ï ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ; II ï çɸʂɺɸʊɸʅè; III ï çɸʥʪʠʙʘʢ-100è; IV ï 
çʉʋɹ-ʇʈʆè. 

ʊʘʙʣʠʮʘ 1 ï ʈʳʙʦʚʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ  
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ʈɽɿʋʃʔʊɸʊʓ / RESULTS  
ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚʳʭ 

ʜʦʙʘʚʦʢ ʧʨʝʧʘʨʘʪʳ ʦʢʘʟʘʣʠ ʚʣʠʷʥʠʝ ʥʘ 
ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʠ ʥʘʢʦʧʣʝʥʠʷ ʤʘʩʩʳ ʦʧʳʪ-
ʥʳʭ ʨʳʙ (ʪʘʙʣʠʮʘ). ʆʪʣʠʯʠʷ ʟʘʬʠʢʩʠʨʦ-
ʚʘʥʳ ʢʘʢ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʦʪ ʢʦʥʪʨʦʣʷ, ʪʘʢ 
ʠ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʦʧʳʪʥʳʤʠ ʛʨʫʧʧʘʤʠ.  
ɿʘ ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʚʝʣʠʯʠʥʳ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘ-
ʪʝʣʝʡ ʚ ʨʘʟʥʳʭ ʛʨʫʧʧʘʭ ʩʪʝʨʣʷʜʠ ʠʟʤʝʥʷ-
ʣʠʩʴ ʩ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʚ ʟʘʚʠ-
ʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʧʦʩʣʝ ʥʘʯʘʣʘ ʵʢʩʧʝ-
ʨʠʤʝʥʪʘ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʨʳʙʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʤʝʯʝʥʳ ʥʘ 7 ʩʫʪʢʠ 
ʩ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʛʨʫʧʧʝ ʩ 
çɸʥʪʠʙʘʢ-100è, ʥʘ 14 ʩʫʪʢʠ ʚ ʢʦʥʪʨʦʣʝ. ɺ 
ʧʦʩʣʝʜʫʶʱʠʝ ʩʨʦʢʠ ʥʘʙʣʶʜʝʥʠʷ ï ʚ 4-ʡ 
ʛʨʫʧʧʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ çʉʋɹ-ʇʈʆè. 
ɺ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʠʙʦʣʝʝ ʥʠʟ-

ʢʠʝ ʠʩʩʣʝʜʫʝʤʳʝ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 
ʧʦʢʘʟʘʪʝʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʫ ʣʠʯʠʥʦʢ 
ʚʪʦʨʦʡ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʤ ʜʦʙʘʚʣʷʣʠ ʚ 
ʢʦʨʤ ʧʨʝʧʘʨʘʪ çɸʂɺɸʊɸʅè. ʊʦʛʜʘ, ʢʘʢ 
ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʠʩʩʣʝʜʫʝʤʳʝ ʧʘʨʘʤʝʪ-
ʨʳ ʦʪʤʝʯʝʥʳ ʫ ʪʨʝʪʴʝʡ (çɸʥʪʠʙʘʢ-100è) ʠ 
ʯʝʪʚʝʨʪʦʡ (çʉʋɹ-ʇʈʆè) ʛʨʫʧʧ. ɿʘʬʠʢʩʠ-
ʨʦʚʘʥʥʳʝ ʦʪʣʠʯʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʨʘʤʝʪ-
ʨʦʚ ʢ ʢʦʥʮʫ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʠʩʩʣʝʜʫʝʤʳʭ 
ʛʨʫʧʧʘʭ ʨʳʙ ʩʚʷʟʘʥʳ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʠʩ-
ʧʦʣʴʟʫʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʧʨʦʮʝʩʩʳ ʧʠ-
ʱʝʚʘʨʝʥʠʷ ʠ ʫʩʚʦʝʥʠʷ ʢʦʨʤʘ. 
çʉʋɹ-ʇʈʆè ʦʢʘʟʘʣ ʙʣʘʛʦʧʨʠʷʪʥʦʝ 

ʚʣʠʷʥʠʝ, ʪ.ʢ. ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʵʪʦʛʦ 
ʧʨʦʙʠʦʪʠʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʣʦʥʠʟʘʮʠʠ 
ʢʠʰʝʯʥʠʢʘ ʨʳʙʳ ʧʦʣʝʟʥʳʤʠ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʚʳʰʘʶʪ ʘʢʪʠʚʥʦʩʪʴ 
ʬʝʨʤʝʥʪʦʚ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ ʢʠʰʝʯ-
ʥʠʢʝ ʨʳʙ. ʆʜʥʘʢʦ ʙʘʢʪʝʨʠʠ ʨ. Bacillus ʥʝ 
ʢʦʣʦʥʠʟʠʨʫʶʪ ʢʠʰʝʯʥʠʢ ʨʳʙ, ʠ ʠʭ ʢʦʥ-
ʮʝʥʪʨʘʮʠʷ ʜʦʣʞʥʘ ʧʦʩʪʦʷʥʥʦ ʧʦʜʜʝʨʞʠ-
ʚʘʪʴʩʷ [16]. 
ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʨʳʙ 3 ʛʨʫʧʧʳ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʢʦʥʪʨʦʣʝʤ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘ-
ʥʳ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʥʪʠ-
ʙʠʦʪʠʢʘ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ 
ʬʝʨʤʝʥʪʦʚ. ʈʘʥʝʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦ-
ʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʘ 
çɸʥʪʠʙʘʢ-100è ʥʘ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʫʶ ʘʢ-
ʪʠʚʥʦʩʪʴ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʢʠʰʝʯʥʠʢʘ 
ʫ ʛʦʜʦʚʠʢʦʚ ʢʘʨʧʘ Cyprinus carpio L. [17]. 
ʅʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʤʧʦʚ ʥʘʢʦʧʣʝʥʠʷ 

ʤʘʩʩʳ ʠ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʣʠʯʠʥʦʢ ʩʪʝʨʣʷʜʠ 
ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ 
ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʧʨʝʧʘʨʘʪʘ 
çɸʂɺɸʊɸʅè. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʩʥʦʚʥʦʤ 
ʧʨʦʚʦʜʠʣʠ ʥʘ ʣʦʩʦʩʝʚʳʭ ʚʠʜʘʭ ʨʳʙ [18; 
19] ʠ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʥʝʧʨʘʚʠʣʴʥʦʡ 
ʜʦʟʠʨʦʚʢʦʡ ʧʨʝʧʘʨʘʪʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 
ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ ʣʠʯʠʥʢʘʭ. 
ɺʓɺʆɼʓ / CONCLUSION 
ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘ-

ʟʘʣ ʦʪʣʠʯʠʷ ʚʣʠʷʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʝʧʘ-
ʨʘʪʦʚ ʥʘ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʠ ʪʝʤʧʳ ʤʘʩʩʦʥʘ-
ʢʦʧʣʝʥʠʷ ʫ ʣʠʯʠʥʢʠ ʩʪʝʨʣʷʜʠ ʚʦ ʚʨʝʤʷ 
ʵʢʩʧʝʨʠʤʝʥʪʘ. ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟ-
ʤʘ ʥʘʠʙʦʣʝʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 
ʦʢʘʟʳʚʘʣ ʧʨʦʙʠʦʪʠʢ çʉʋɹ-ʇʈʆè. ʇʦʣʫ-
ʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʮʝʣʝʩʦ-
ʦʙʨʘʟʥʦʩʪʴ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʨʳʙʦ-
ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʲʝʢʪʦʚ ʘʢʚʘ-
ʢʫʣʴʪʫʨʳ. 
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sterlet larvae was carried out. Four groups of 
fish were planted in flow-through plastic 
pools with 150 fish each. The control group 
(I) was fed without additives, while the ex-
perimental group was fed with the addition 
of different preparations: II - preparation 
"AQUATAN" based on ellagotannins pro-
duced by the company "Tanin", Sevnica, 
Slovenia. Sevnica (Slovenia) at the rate of 2 
g/kg of feed, III - antibacterial preparation 
based on ciprofloxacin "Antibak-100" (LLC 
"NVTs Agrovetzaschita"), at the rate of 0.5 
g/kg live weight of fish, IV - probiotic based 
on Bacillus subtilis "SUB-PRO" (LLC 
"Vector-Euro") at the rate of 100 g/t feed. 
The preparations were added to the feed ac-
cording to the instructions. The effect of 
preparations on fish was evaluated by fishery 
indicators: average daily growth rate, abso-
lute growth, average daily gain and mass 
accumulation coefficient. During the experi-
ment it was found that the values of fishery 
indicators in different groups of sterlet 
changed with different intensity depending 
on the time after the beginning of the experi-
ment. The highest growth rate and mass ac-
cumulation rates were recorded in fish fed 
with SUB-PRO and Antibak-100, and the 
lowest with Aquatan. The results obtained 
indicate the expediency of further studies of 
the effect of various preparations on the fish-
ery parameters of aquaculture objects. aqua-
culture. 
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ʈɽʌɽʈɸʊ 
ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʤʦʨʬʦʣʦʛʠ-
ʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʤʘʪʢʝ ʠ ʷʠʯʥʠʢʘʭ ʣʘʙʦʨʘʪʦʨʥʳʭ 
ʞʠʚʦʪʥʳʭ ʥʘ ʬʦʥʝ ʚʚʝʜʝʥʠʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʜʦʟ ʧʦ-
ʣʠʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʬʠʪʦʧʨʝʧʘʨʘʪʘ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ 
ʚʭʦʜʷʪ ʵʢʩʪʨʘʢʪʳ ʩʧʠʨʪʦʚʳʝ ʠʟ ʨʘʩʪʝʥʠʡ: ʯʝʤʝʨʠʮʘ 
ʙʝʣʘʷ (Veratrum album), ʢʨʘʧʠʚʘ ʜʚʫʜʦʤʥʘʷ (Urtica 

dioica), ʪʳʩʷʯʝʣʠʩʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Millefolii herba) ʠ ʦʙʣʘʜʘʶʱʝʛʦ ʨʫʤʠʥʘʪʦʨʥʳʤ, 
ʫʪʝʨʦʪʦʥʠʯʝʩʢʠʤ, ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʤ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʘʤʠ. ʀʩʧʳʪʳʚʘʣʠ 
ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʜʦʟʳ ʜʣʷ ʢʦʨʦʚ, ʢʦʪʦʨʳʝ ʜʣʷ ʢʨʳʩ ʩʦʩʪʘʚʠʣʠ 0,2 ʤʣ ʥʘ ʛʦʣʦʚʫ. ʌʠʪʦ-
ʧʨʝʧʘʨʘʪ ʚʚʦʜʠʣʠ ʧʦʜʢʦʞʥʦ ʪʨʝʭʢʨʘʪʥʦ, ʯʝʨʝʟ ʜʝʥʴ. ʂʨʳʩʘʤ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦʜ-
ʢʦʞʥʦ ʚʚʦʜʠʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ (NaCI 0,9 %) ʧʦ ʪʦʡ ʞʝ ʩʭʝʤʝ. 
ʇʨʠ ʠʟʫʯʝʥʠʠ ʤʠʢʨʦʧʨʝʧʘʨʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜʳ ʮʠʬʨʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. ʇʨʠ ʤʦʨ-
ʬʦʤʝʪʨʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʛʠʩʪʦʘʨʭʠʪʝʢʪʦʥʠʢʠ ʤʘʪʢʠ ʫʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ 
ʫʚʝʣʠʯʝʥʠʝ ʜʠʘʤʝʪʨʘ ʧʦʧʝʨʝʯʥʦʛʦ ʩʨʝʟʘ ʤʘʪʢʠ ʩʘʤʦʢ ʢʨʳʩ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʥʘ 25,8 % 
(pÒ0,05) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʵʧʠʪʝʣʠʘʣʴʥʦʡ ʥʘ 24,5 % 
(pÒ0,05) ʠ ʩʦʙʩʪʚʝʥʥʦʡ ʧʣʘʩʪʠʥʢʠ ʵʥʜʦʤʝʪʨʠʷ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʤʘʪʢʠ ʥʘ 32 % 
(pÒ0,05), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʚʳʰʝʥʠʠ ʩʝʢʨʝʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʧʠʪʝʣʠʘʣʴʥʦʛʦ 
ʧʦʢʨʦʚʘ ʤʘʪʢʠ. ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʢʨʳʩ, ʧʦʣʫʯʘʚʰʠʭ ʬʠʪʦʧʨʝʧʘʨʘʪ, ʦʪʤʝʯʘʣʠ ʜʦʩʪʦʚʝʨ-
ʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʥʘ 46 % (pÒ0,05) ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʤʦʨʜʠʘʣʴʥʳʭ ʬʦʣʣʠʢʫʣʦʚ. ʊʘʢʞʝ ʨʝʛʠ-
ʩʪʨʠʨʦʚʘʣʠ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʚʠʯʥʳʭ ï ʥʘ 36,3 %, ʚʪʦʨʠʯʥʳʭ ï ʥʘ 
41,7%, ʪʨʝʪʠʯʥʳʭ ï ʥʘ 75% ʬʦʣʣʠʢʫʣʦʚ ʠ ʞʝʣʪʳʭ ʪʝʣ ï ʥʘ 22,2% ʫ ʢʨʳʩ ʦʧʳʪʥʦʡ ʛʨʫʧ-
ʧʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʦʥʪʨʦʣʷ.  ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʬʦʣʣʠʢʫʣʷʨʥʦ-
ʛʦ ʩʦʩʪʘʚʘ ʷʠʯʥʠʢʦʚ ʢʨʳʩ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʠ ʧʦʚʳʰʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳʟʨʝʚʘʥʠʷ ʬʦʣ-
ʣʠʢʫʣʦʚ ʥʘ 60 % (pÒ0,05) ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʪʠʤʫʣʷʮʠʠ ʦʚʘʨʠʘʣʴʥʦʛʦ ʨʝʟʝʨʚʘ ʥʘ ʬʦʥʝ 
ʧʨʠʤʝʥʝʥʠʷ ʬʠʪʦʧʨʝʧʘʨʘʪʘ.  



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 4, 2023ʛ. 

 

134  

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʩʜʝʨʞʠʚʘʥʠʷ ʨʦʩʪʘ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʢʦʪʘ ʠ ʝʛʦ ʧʨʦʜʫʢʪʠʚ-
ʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʘʢʫʰʝʨʩʢʦ-
ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʝ ʧʘʪʦʣʦʛʠʠ ï ʜʠʩʬʫʥʢ-
ʮʠʠ ʧʦʣʦʚʳʭ ʛʦʥʘʜ ʠ ʦʩʪʨʳʡ ʧʦʩʣʝʨʦʜʦ-
ʚʦʡ ʵʥʜʦʤʝʪʨʠʪ ʫ ʢʦʨʦʚ. ʇʦ ʤʘʪʝʨʠʘʣʘʤ 
ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʝʩʧʣʦʜ-
ʥʳʭ ʢʦʨʦʚ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʬʝʨʤʘʭ 
ʦʢʦʣʦ 30 % ʞʠʚʦʪʥʳʭ ʠʤʝʶʪ ʨʘʟʥʳʝ ʬʦʨ-
ʤʳ ʚʦʩʧʘʣʝʥʠʷ ʤʘʪʢʠ ʠ ʦʢʦʣʦ 45 % ʢʦʨʦʚ 
ï ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʷʠʯʥʠʢʦʚ. 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʨʦʚʳ ʩ ʛʠʧʦ-
ʬʫʥʢʮʠʝʡ ʷʠʯʥʠʢʦʚ ʚ ʨʘʥʥʝʤ ʧʦʩʣʝʦʪʝʣʴ-
ʥʦʤ ʧʝʨʠʦʜʝ ʚ 87,9 % ʩʣʫʯʘʷʭ ʧʝʨʝʙʦʣʝ-
ʚʘʣʠ ʛʥʦʡʥʦ-ʢʘʪʘʨʘʣʴʥʳʤ ʠ ʚ 12 % ʬʠʙ-
ʨʠʥʦʟʥʳʤ ʵʥʜʦʤʝʪʨʠʪʦʤ, ʧʨʠ ʵʪʦʤ ʙʳʣʘ 
ʜʦʢʘʟʘʥʘ ʧʨʷʤʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʪʷʞʝ-
ʩʪʴʶ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʤʘʪʢʝ ʠ 
ʬʦʨʤʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʷʠʯ-
ʥʠʢʦʚ [4, 5].   
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʩʣʝʨʦʜʦʚʳʡ ʧʝʨʠʦʜ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʣʦʞʥʳʤʠ ʠʥʚʦʣʶʮʠʦʥ-
ʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʦʨʛʘʥʘʭ ʨʝʧʨʦʜʫʢʪʠʚ-
ʥʦʡ ʩʠʩʪʝʤʳ ʩʘʤʦʢ ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ 
ʤʘʪʢʝ, ʚ ʤʳʰʝʯʥʦʤ ʩʣʦʝ ʢʦʪʦʨʦʡ ʧʨʦʠʩ-
ʭʦʜʷʪ ʜʝʛʝʥʝʨʘʪʠʚʥʳʝ ʠ ʘʪʨʦʬʠʯʝʩʢʠʝ 
ʧʨʦʮʝʩʩʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʫʤʝʥʴʰʝʥʠʶ 
ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ ʚ ʦʙʲʝʤʝ.  ʇʨʦʜʦʣʞʠ-
ʪʝʣʴʥʦʩʪʴ ʠʥʚʦʣʶʮʠʠ ʤʘʪʢʠ ʟʘʚʠʩʠʪ ʦʪ 
ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʳʰʝʯʥʳʭ 
ʚʦʣʦʢʦʥ, ʨʝʛʫʣʷʮʠʷ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷ-
ʝʪʩʷ ʥʝʨʚʥʦ-ʛʫʤʦʨʘʣʴʥʳʤʠ ʩʪʠʤʫʣʘʤʠ. 
ʉʣʘʙʦʩʪʴ ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʤʘʪʢʠ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʦʜʠʪ ʢ ʩʫʙʠʥʚʦʣʶ-
ʮʠʠ, ʘ ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 
ï ʢ ʨʘʟʚʠʪʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ 
ʚ ʦʨʛʘʥʝ [8, 14, 15].  
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʡ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʚʝʪʝʨʠʥʘʨʠʠ ʩʠʩʪʝʤ-
ʥʳʡ ʧʦʜʭʦʜ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʘʢʫ-
ʰʝʨʩʢʦ-ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʧʘʪʦʣʦʛʠʡ, 
ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʬʘʨʤʘʢʦʢʦʨʨʝʢʮʠʠ ʧʨʝʧʘ-
ʨʘʪʘʤʠ ʛʦʨʤʦʥʦʚ ʠ ʫʪʝʨʦʪʦʥʠʢʘʤʠ ʥʝʛʦʨ-
ʤʦʥʘʣʴʥʦʡ ʧʨʠʨʦʜʳ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʧʨʦ-
ʪʠʚʦʤʠʢʨʦʙʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʵʢʦʥʦʤʠʯʝ-
ʩʢʠ ʟʘʪʨʘʪʝʥ ʜʣʷ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, 
ʢʨʦʤʝ ʪʦʛʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʪʦʣʝ-
ʨʘʥʪʥʦʩʪʠ ʨʝʮʝʧʪʦʨʦʚ ʢ ʜʝʡʩʪʚʠʶ ʛʦʨʤʦ-
ʥʦʚ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʥʪʠʙʠʦʪʠʢʦ-
ʨʝʟʠʩʪʝʥʪʥʳʭ ʰʪʘʤʤʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ï ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝ-
ʥʠʶ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝ-
ʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʳʭ ʤʝʨʦ-
ʧʨʠʷʪʠʡ. ɺʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʤʥʦʛʦ-
ʪʦʥʥʘʞʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʛʦʨʤʦʥʦʚ, ʘʥʪʠ-
ʙʠʦʪʠʢʦʚ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 
ʩʨʝʜʩʪʚ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʷʚʣʷʝʪʩʷ ʦʩ-
ʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ 
ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʝʛʘʪʠʚ-
ʥʦʛʦ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʞʠʚʦʪʥʳʭ ʠ ʛʠʜ-
ʨʦʙʠʦʥʪʦʚ [1, 7, 11, 16].  ʋʯʠʪʳʚʘʷ ʚʳʩʦ-
ʢʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢ-
ʪʠʚʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʚʝʜʝʥʠʷ ʵʢʦʣʦʛʠʯ-
ʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʘʚʪʦʨʘʤʠ ʨʘʟʨʘʙʦ-
ʪʘʥ ʩʦʩʪʘʚ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʬʠʪʦ-
ʧʨʝʧʘʨʘʪʘ ʥʘ ʦʩʥʦʚʝ ʩʧʠʨʪʦʚʳʭ ʵʢʩʪʨʘʢ-
ʪʦʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ: ʯʝʤʝʨʠʮʘ 
ʙʝʣʘʷ (Veratrum album), ʢʨʘʧʠʚʘ ʜʚʫʜʦʤ-
ʥʘʷ (Urtica dioica) ʠ ʪʳʩʷʯʝʣʠʩʪʥʠʢ 
ʦʙʳʢʥʦʚʝʥʥʳʡ (Millefolii herba). ɺ ʜʦʢʣʠ-
ʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʧʨʝʜʝʣʝʥʳ ʧʘ-
ʨʘʤʝʪʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚ ʧʠʣʦʪʥʳʭ ʠʩʧʳ-
ʪʘʥʠʷʭ ʥʘ ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦʜ-
ʪʚʝʨʞʜʝʥʳ ʫʪʝʨʦʪʦʥʠʯʝʩʢʠʡ, ʨʫʤʠʥʘʪʦʨ-
ʥʳʡ, ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʡ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠ-
ʪʝʣʴʥʳʡ ʠ ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʡ ʵʬ-
ʬʝʢʪʳ ʬʠʪʦʧʨʝʧʘʨʘʪʘ [2, 3].  
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫʞʝ ʠʟʚʝʩʪʥʳ 

ʩʧʦʩʦʙʳ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝ-
ʚʘʥʠʡ ʧʦʩʣʝʨʦʜʦʚʦʛʦ ʧʝʨʠʦʜʘ ʫ ʢʦʨʦʚ 
ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʥʘʧʨʠʤʝʨ, 
ʬʠʪʦʧʨʝʧʘʨʘʪʘʤʠ ʠ ʧʨʦʙʠʦʪʠʢʘʤʠ [2, 13]. 
ʉʚʝʜʝʥʠʷ ʦ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝ-
ʥʝʥʠʷʭ ʚ ʦʨʛʘʥʘʭ ʨʝʧʨʦʜʫʢʮʠʠ ʩʘʤʦʢ ʥʘ 
ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʬʠʪʦʧʨʝʧʘʨʘʪʦʚ ʨʘʩʰʠ-
ʨʷʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʠʭ ʜʝʡʩʪʚʠʠ, ʦʪ-
ʢʨʳʚʘʷ ʧʝʨʩʧʝʢʪʠʚʳ ʠʭ ʫʩʧʝʰʥʦʛʦ ʧʨʠ-
ʤʝʥʝʥʠʷ ʚ ʚʝʪʝʨʠʥʘʨʠʠ [3]. ʇʨʠ ʵʪʦʤ ʤʦʨ-
ʬʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟ-
ʚʦʣʷʶʪ ʩ ʦʯʝʚʠʜʥʦʡ ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʴʶ 
ʩʫʜʠʪʴ ʦ ʬʫʥʢʮʠʠ ʥʝʡʨʦʛʦʨʤʦʥʘʣʴʥʦʡ 
ʨʝʛʫʣʷʮʠʠ ʧʦʣʦʚʦʡ ʮʠʢʣʠʯʥʦʩʪʠ ʦʨʛʘʥʦʚ 
ʨʝʧʨʦʜʫʢʮʠʠ, ʘ ʣʘʙʦʨʘʪʦʨʥʳʝ ʞʠʚʦʪʥʳʝ 
ʩʣʫʞʘʪ ʥʘʠʣʫʯʰʝʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 
ʤʦʜʝʣʴʶ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ 
ʬʠʪʦʧʨʝʧʘʨʘʪʦʚ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS OF METHOD 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʟʜʦʨʦʚʳʭ, 

ʧʦʣʦʚʦʟʨʝʣʳʭ ʞʠʚʦʪʥʳʭ ï ʙʝʣʳʭ ʣʘʙʦʨʘ-
ʪʦʨʥʳʭ ʢʨʳʩʘʭ ʧʦʨʦʜʳ Wistar ʚ ʚʦʟʨʘʩʪʝ 
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2,5-3 ʤʝʩʷʮʘ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʷʚʣʷʣʠʩʴ ʬʠʪʦʧʨʝʧʘʨʘʪ, ʦʙʣʘʜʘʶʱʠʡ ʫʪʝ-
ʨʦʪʦʥʠʯʝʩʢʠʤ, ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʤ, ʨʫʤʠʥʘ-
ʪʦʨʥʳʤ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʠ ʠʤʤʫ-
ʥʦʩʪʠʤʫʣʠʨʫʶʱʠʤ ʵʬʬʝʢʪʘʤʠ ʠ ʣʘʙʦʨʘ-
ʪʦʨʥʳʝ ʞʠʚʦʪʥʳʝ. ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ï ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʤʘʪʢʠ ʠ ʷʠʯ-
ʥʠʢʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʠ 
ʧʨʠʤʝʥʝʥʠʠ ʬʠʪʦʧʨʝʧʘʨʘʪʘ. ʀʩʩʣʝʜʦʚʘ-
ʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʩ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʞʠʚʦʪ-
ʥʳʤʠ ʚʳʧʦʣʥʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝ-
ʧʨʠʥʷʪʳʤʠ ʵʪʠʯʝʩʢʠʤʠ ʥʦʨʤʘʤʠ ʦʙʨʘʱʝ-
ʥʠʷ ʩ ʞʠʚʦʪʥʳʤʠ, ʥʘ ʦʩʥʦʚʝ ʩʪʘʥʜʘʨʪʥʳʭ 
ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʜʫʨ, ʢʦʪʦʨʳʝ ʩʦʦʪ-
ʚʝʪʩʪʚʫʶʪ ʧʨʘʚʠʣʘʤ, ʠʟʣʦʞʝʥʥʳʤ ʚ 
ɻʆʉʊ 33216-2014 çʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʩʦʜʝʨ-
ʞʘʥʠʶ ʠ ʫʭʦʜʫ ʟʘ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʞʠʚʦʪ-
ʥʳʤʠ. ʇʨʘʚʠʣʘ ʨʘʙʦʪʳ ʩ ʣʘʙʦʨʘʪʦʨʥʳʤʠ 
ʛʨʳʟʫʥʘʤʠ ʠ ʢʨʦʣʠʢʘʤʠè. 
ʃʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʩʦʜʝʨʞʘʣʠ ʚ 

ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚʠʚʘʨʠʷ ʬʘʢʫʣʴʪʝ-
ʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʀɺʄʠɹ 
ʌɻɹʆʋ ɺʆ ʆʤʩʢʠʡ ɻɸʋ ʚ ʧʣʘʩʪʠʢʦʚʳʭ 
ʢʣʝʪʢʘʭ ʥʘ 10 ʛʦʣʦʚ ʩʦ ʩʚʦʙʦʜʥʳʤ ʜʦʩʪʫ-
ʧʦʤ ʢ ʚʦʜʝ ʠ ʢʦʨʤʫ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 18-
23Á ʉ, ʚ ʫʩʣʦʚʠʷʭ 12-ʪʠ ʯʘʩʦʚʦʛʦ ʩʚʝʪʦʚʦ-
ʛʦ ʧʝʨʠʦʜʘ. 
ʂʨʳʩʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ 

ʚʚʦʜʠʣʠ ʠʩʩʣʝʜʫʝʤʳʡ ʬʠʪʦʧʨʝʧʘʨʘʪ ʚ 
ʜʦʟʝ 0,2 ʤʣ. ʥʘ ʛʦʣʦʚʫ, ʧʦʜʢʦʞʥʦ, ʪʨʝʭ-
ʢʨʘʪʥʦ, ʯʝʨʝʟ ʜʝʥʴ. ɾʠʚʦʪʥʳʤ ʛʨʫʧʧʳ 
ʢʦʥʪʨʦʣʷ ʚʚʦʜʠʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʨʘʩ-
ʪʚʦʨ ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ ʧʦ ʪʦʡ ʞʝ ʩʭʝʤʝ.  
ɺʳʚʝʜʝʥʠʝ ʞʠʚʦʪʥʳʭ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʫʪʝʤ ʠʭ ʦʙʝʩʢʨʦʚʣʠʚʘʥʠʷ 
ʥʘ ʬʦʥʝ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʥʘʨʢʦʟʘ.  
ɼʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣʠ ʦʪʦ-
ʙʨʘʥʳ ʦʙʨʘʟʮʳ ʤʘʪʢʠ ʠ ʷʠʯʥʠʢʦʚ. ʇʦʣʫ-
ʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 10%-ʥʦʤ 
ʟʘʙʫʬʝʨʝʥʥʦʤ ʨʘʩʪʚʦʨʝ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʠ 
ʦʪʧʨʘʚʣʷʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʜʣʷ ʠʟʛʦʪʦʚʣʝ-
ʥʠʷ ʤʠʢʨʦʧʨʝʧʘʨʘʪʦʚ. ʄʠʢʨʦʬʦʪʦʩʲʝʤʢʫ 
ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʚʦʜʠʣʠ 
ʥʘ ʤʠʢʨʦʩʢʦʧʝ çɸʣʴʪʘʤʠ ɹʀʆ 1è ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʡ ʦʢʫʣʷʨʥʦʡ USB-
ʢʘʤʝʨʳ USMOSO3100KPA. ʄʦʨʬʦʤʝʪ-
ʨʠʶ ʦʨʛʘʥʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ 
ʧʨʦʛʨʘʤʤʳ Altami Studio 3.2. ɼʠʘʤʝʪʨ 
ʧʦʧʝʨʝʯʥʦʛʦ ʩʨʝʟʘ ʤʘʪʢʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ 
ʢʦʨʦʪʢʦʡ ʩʪʦʨʦʥʝ ʧʦʧʝʨʝʯʥʦʛʦ ʩʨʝʟʘ ʦʨʛʘ-

ʥʘ, ʧʣʦʱʘʜʴ ʦʨʛʘʥʦʚ ʠʟʤʝʨʷʣʠ ʚ ʘʚʪʦʤʘ-
ʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ, ʠʩʧʦʣʴʟʫʷ ʬʠʛʫʨʳ ʧʨʦ-
ʛʨʘʤʤʳ. 
ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʳʧʦʣʥʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Sta-
tistica 10.0 (Statsoft, ʉʐɸ). ʇʦʢʘʟʘʪʝʣʠ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ 
(Mean) ʠ ʦʰʠʙʢʠ ʩʨʝʜʥʝʡ (Ñsem). ɼʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʥʝʟʘʚʠʩʠ-
ʤʳʤʠ ʚʳʙʦʨʢʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠ U-
ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ. ʄʝʞʛʨʫʧʧʦʚʳʝ 
ʨʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ-
ʤʠ ʧʨʠ ʨÒ0,05. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʈʝʟʫʣʴʪʘʪʳ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʤʘʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠ-
ʚʦʪʥʳʭ. ʄʘʪʢʘ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʦʡ ʠ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʠʤʝʣʘ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʝ 
ʩʣʦʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ: ʩʣʠʟʠʩʪʦʡ 
ʦʙʦʣʦʯʢʦʡ (ʵʥʜʦʤʝʪʨʠʡ), ʤʳʰʝʯʥʳʤ ʩʣʦ-
ʝʤ (ʤʠʦʤʝʪʨʠʡ) ʠ ʩʝʨʦʟʥʦʡ ʦʙʦʣʦʯʢʦʡ 
(ʧʝʨʠʤʝʪʨʠʡ), ʘ ʪʘʢʞʝ ʠʤʝʣʘ ʩʣʦʡ ʞʠʨʦ-
ʚʦʡ ʢʣʝʪʯʘʪʢʠ (ʧʘʨʘʤʝʪʨʠʡ).  
ʕʥʜʦʤʝʪʨʠʡ ʚʳʩʪʣʘʥ ʦʜʥʦʩʣʦʡʥʳʤ 

ʧʨʠʟʤʘʪʠʯʝʩʢʠʤ ʵʧʠʪʝʣʠʝʤ, ʠʤʝʣ ʯʝʪʢʦ 
ʚʳʨʘʞʝʥʥʳʝ ʙʘʟʘʣʴʥʳʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʳʝ ʩʣʦʠ. ɹʘʟʘʣʴʥʳʡ ʩʣʦʡ ʩʦʜʝʨʞʠʪ ʩʦʩʫ-
ʜʠʩʪʫʶ ʩʝʪʴ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʘʩʢʫ-
ʣʷʨʠʟʘʮʠʠ ʵʥʜʦʤʝʪʨʠʷ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ 
ʩʣʦʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦʚʝʨʭ ʙʘʟʘʣʴʥʦʛʦ ʠ 
ʠʤʝʝʪ ʨʘʟʚʝʪʚʣʝʥʥʳʝ ʤʘʪʦʯʥʳʝ ʞʝʣʝʟʳ, 
ʢʦʪʦʨʳʝ ʧʨʦʜʫʮʠʨʫʶʪ ʩʝʢʨʝʪ, ʩʣʫʞʘʱʠʡ 
ʜʣʷ ʧʠʪʘʥʠʷ ʟʘʨʦʜʳʰʘ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ 
ʵʤʙʨʠʦʛʝʥʝʟʘ.  
ʄʠʦʤʝʪʨʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘʨʫʞʥʳʤ ʠ 

ʚʥʫʪʨʝʥʥʠʤ ʤʳʰʝʯʥʳʤ ʩʣʦʷʤʠ, ʤʝʞʜʫ 
ʢʦʪʦʨʳʤʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʢʨʦʚʝʥʦʩʥʳʝ 
ʩʦʩʫʜʳ. ɺ ʥʘʨʫʞʥʦʤ ʩʣʦʝ ʤʠʦʤʝʪʨʠʷ 
ʢʣʝʪʢʠ ʤʠʦʮʠʪʦʚ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʨʦ-
ʜʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʨʦʛʘ ʤʘʪʢʠ, ʚʦ 
ʚʥʫʪʨʝʥʥʝʤ ʩʣʦʝ ï ʚ ʮʠʨʢʫʣʷʨʥʦʤ ʥʘʧʨʘʚ-
ʣʝʥʠʠ (ʈʠʩ.1; ʈʠʩ.2). 
ʕʧʠʪʝʣʠʘʣʴʥʘʷ ʧʣʘʩʪʠʥʢʘ ʧʨʝʜʩʪʘʚʣʝ-

ʥʘ ʦʜʥʦʩʣʦʡʥʳʤ ʧʨʠʟʤʘʪʠʯʝʩʢʠʤ ʵʧʠʪʝ-
ʣʠʝʤ, ʫʯʘʩʪʢʘʤʠ ʤʥʦʛʦʨʷʜʥʳʤ. ɺ ʩʦʩʪʘʚʝ 
ʵʧʠʪʝʣʠʷ ʦʧʨʝʜʝʣʷʶʪ ʨʝʩʥʠʪʯʘʪʳʝ, ʞʝʣʝ-
ʟʠʩʪʳʝ, ʘ ʪʘʢʞʝ ʙʘʟʘʣʴʥʳʝ ʢʣʝʪʢʠ. ʌʦʨʤʘ 
ʷʜʝʨ ʵʧʠʪʝʣʠʦʮʠʪʦʚ ʚʘʨʴʠʨʫʝʪ ʦʪ ʦʢʨʫʛ-
ʣʦʡ ʜʦ ʚʳʪʷʥʫʪʦʡ ʵʣʣʠʧʩʦʚʠʜʥʦʡ ʧʨʠ 
ʫʚʝʣʠʯʝʥʠʠ ʚʳʩʦʪʳ ʵʧʠʪʝʣʠʷ (ʈʠʩ.3). ʋ 
ʢʨʳʩ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʝʡ ʬʠʪʦ-
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ʧʨʝʧʘʨʘʪ, ʤʘʪʦʯʥʳʝ ʞʝʣʝʟʳ ʠʤʝʶʪ ʙʦʣʝʝ 
ʨʘʟʚʝʪʚʣʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʩ ʚʳʨʘʞʝʥʥʳʤ 
ʧʨʦʩʚʝʪʦʤ ʦʢʨʫʛʣʦʡ ʠʣʠ ʩʣʝʛʢʘ ʚʳʪʷʥʫ-
ʪʦʡ ʬʦʨʤʳ. ʇʦʧʝʨʝʯʥʳʡ ʩʨʝʟ ʨʦʛʘ ʤʘʪʢʠ 
ʫ ʞʠʚʦʪʥʳʭ ʵʪʦʡ ʛʨʫʧʧʳ ʠʤʝʣ ʙʦʣʝʝ 
ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ (ʨʠʩ.4). 
ʇʨʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʦʩʥʦʚʥʳʭ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʨʦʛʘ 

ʤʘʪʢʠ ʩʘʤʦʢ ʢʨʳʩ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣʦ 
ʦʪʤʝʯʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʠʘ-
ʤʝʪʨʘ ʧʦʧʝʨʝʯʥʦʛʦ ʩʨʝʟʘ ʥʘ 25,8 % 
(p=0,001) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʝʤ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʪʘʙʣ. 1). 

ʈʠʩʫʥʦʢ 1 ï ʇʦʧʝʨʝʯʥʳʡ ʩʨʝʟ ʤʘʪʢʠ  
ʢʨʳʩʳ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ʋʚ. Ĭ100.  

1 ïʩʝʨʦʟʥʘʷ ʦʙʦʣʦʯʢʘ, 2 ï ʥʘʨʫʞʥʳʡ ʛʣʘʜ-
ʢʦʤʳʰʝʯʥʳʡ ʩʣʦʡ, 3 ï ʚʥʫʪʨʝʥʥʠʡ ʛʣʘʜ-
ʢʦʤʳʰʝʯʥʳʡ ʩʣʦʡ, 4ï ʩʦʙʩʪʚʝʥʥʘʷ ʧʣʘ-
ʩʪʠʥʢʘ ʵʥʜʦʤʝʪʨʠʷ, 5ï ɻʧʠʪʝʣʠʘʣʴʥʘʷ 

ʧʣʘʩʪʠʥʢʘ ʵʥʜʦʤʝʪʨʠʷ.  

ʈʠʩʫʥʦʢ 2 ï ʇʦʧʝʨʝʯʥʳʡ ʩʨʝʟ ʤʘʪʢʠ  
ʢʨʳʩʳ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʋʚ. Ĭ100. 
1 ï ʩʝʨʦʟʥʘʷ ʦʙʦʣʦʯʢʘ, 2 ï ʥʘʨʫʞʥʳʡ 
ʛʣʘʜʢʦʤʳʰʝʯʥʳʡ ʩʣʦʡ, 3 ï ʚʥʫʪʨʝʥʥʠʡ 
ʛʣʘʜʢʦʤʳʰʝʯʥʳʡ ʩʣʦʡ, 4 ïʩʦʙʩʪʚʝʥʥʘʷ 
ʧʣʘʩʪʠʥʢʘ ʵʥʜʦʤʝʪʨʠʷ, 5ïɻ ʧʠʪʝʣʠʘʣʴʥʘʷ 

ʧʣʘʩʪʠʥʢʘ ʵʥʜʦʤʝʪʨʠʷ.  

ʈʠʩʫʥʦʢ 3 ï ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʤʘʪʢʠ 
ʢʨʳʩʳ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ʋʚ.Ĭ300.  

ʄʘʪʦʯʥʳʝ ʞʝʣʝʟʳ ʦʪʤʝʯʝʥʳ ʩʪʨʝʣʢʦʡ.  

ʈʠʩʫʥʦʢ 4 ï ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʤʘʪʢʠ 
ʢʨʳʩʳ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʋʚ.Ĭ300. 
ʄʘʪʦʯʥʳʝ ʞʝʣʝʟʳ ʦʪʤʝʯʝʥʳ ʩʪʨʝʣʢʦʡ.  
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ʊʘʙʣʠʮʘ 1 ï ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʛʘ ʤʘʪʢʠ  
ʩʘʤʦʢ ʙʝʣʳʭ ʢʨʳʩ, MÑm (n=6) 

ʇʦʢʘʟʘʪʝʣʠ ʂʦʥʪʨʦʣʴ ʆʧʳʪʥʘʷ ʛʨʫʧʧʘ 
ɼʠʘʤʝʪʨ ʧʦʧʝʨʝʯʥʦʛʦ ʩʨʝʟʘ, ʤʢʤ 865,14Ñ33,19 1088,06Ñ15,18* 

ʇʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʨʝʟʘ, Ĭ103 ʤʢʤ2 1105,10Ñ120,38 1168,89Ñ34,54 

ʊʦʣʱʠʥʘ ʥʘʨʫʞʥʦʛʦ (ʧʨʦʜʦʣʴʥʦʛʦ) ʛʣʘʜ-
ʢʦʤʳʰʝʯʥʦʛʦ ʩʣʦʷ, ʤʢʤ 

68,99Ñ3,17 75,95Ñ3,79 
  

ʊʦʣʱʠʥʘ ʚʥʫʪʨʝʥʥʝʛʦ (ʮʠʨʢʫʣʷʨʥʦʛʦ) 
ʛʣʘʜʢʦʤʳʰʝʯʥʦʛʦ ʩʣʦʷ, ʤʢʤ 

69,64Ñ2,97 69,03Ñ2,30 

ʊʦʣʱʠʥʘ ʩʦʙʩʪʚʝʥʥʦʡ ʧʣʘʩʪʠʥʢʠ ʵʥʜʦ-
ʤʝʪʨʠʷ, ʤʢʤ 

186,34Ñ7,70 245,97Ñ14,01* 

ʊʦʣʱʠʥʘ ʵʧʠʪʝʣʠʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ ʵʥʜʦ-
ʤʝʪʨʠʷ, ʤʢʤ 

15,30Ñ0,35 19,05Ñ0,55* 

ʇʨʠʤʝʯʘʥʠʝ - * ï P Ò 0,05 

ʇʨʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʛʠʩʪʦ-
ʘʨʭʠʪʝʢʪʦʥʠʢʠ ʤʘʪʢʠ ʫʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠ-
ʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʠʘʤʝʪʨʘ 
ʧʦʧʝʨʝʯʥʦʛʦ ʩʨʝʟʘ ʤʘʪʢʠ ʩʘʤʦʢ ʢʨʳʩ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʥʘ 25,8 % (pÒ0,05) ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ ʟʘ ʩʯʝʪ 
ʫʚʝʣʠʯʝʥʠʷ ʵʧʠʪʝʣʠʘʣʴʥʦʡ ʥʘ 24,5 % 
(pÒ0,05) ʠ ʩʦʙʩʪʚʝʥʥʦʡ ʧʣʘʩʪʠʥʢʠ ʵʥʜʦ-
ʤʝʪʨʠʷ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʤʘʪʢʠ ʥʘ 32 % 
(pÒ0,05) (ʪʘʙʣ. 1). ʋʯʠʪʳʚʘʷ, ʯʪʦ ʵʧʠʪʝʣʠ-
ʘʣʴʥʘʷ ʧʣʘʩʪʠʥʢʘ ʧʨʦʥʠʟʘʥʘ ʤʘʪʦʯʥʳʤʠ 
ʞʝʣʝʟʘʤʠ (ʢʨʠʧʪʘʤʠ), ʫʚʝʣʠʯʝʥʠʝ ʜʘʥʥʦʛʦ 
ʧʦʢʘʟʘʪʝʣʷ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʤʦʞʝʪ ʩʚʠ-
ʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʫʩʠʣʝʥʠʠ ʩʝʢʨʝʪʦʨʥʦʡ 
ʘʢʪʠʚʥʦʩʪʠ ʵʧʠʪʝʣʠʘʣʴʥʦʛʦ ʧʦʢʨʦʚʘ [6]. 
ʇʦʤʠʤʦ ʩʝʢʨʝʪʦʨʥʦʡ ʬʫʥʢʮʠʠ, ʤʘʪʦʯʥʳʝ 
ʞʝʣʝʟʳ ʫʯʘʩʪʚʫʶʪ ʚ ʧʨʦʮʝʩʩʝ ʨʝʛʝʥʝʨʘ-
ʮʠʠ ʵʧʠʪʝʣʠʷ ʤʘʪʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʫʚʝʣʠʯʝ-
ʥʠʝ ʪʦʣʱʠʥʳ ʵʧʠʪʝʣʠʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ 
ʵʥʜʦʤʝʪʨʠʷ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ 
ʘʢʪʠʚʠʟʘʮʠʠ ʨʝʮʝʧʪʦʨʦʚ ʢ ʵʩʪʨʦʛʝʥʫ ʠ 
ʧʨʦʛʝʩʪʝʨʦʥʫ [9, 12]. ɺ ʨʘʙʦʪʝ ʄʘʣʴʮʝʚʦʡ 
ʃ. ʀ. ʩ ʩʦʘʚʪʦʨʘʤʠ (2012) ʧʦʜʯʝʨʢʥʫʪʦ, 
ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʵʩʪʨʦʛʝʥʦʯʫʚʩʪʚʠʪʝʣʴ-
ʥʦʩʪʴ ʢʣʝʪʦʢ ʵʥʜʦʤʝʪʨʠʷ ʦʥʠ ʧʨʦʣʠʬʝʨʠ-
ʨʫʶʪ ʥʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʷʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 
ʵʩʪʨʘʜʠʦʣʘ, ʘ ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʩʪʨʦʤʘʣʴʥʳʝ 
ʢʣʝʪʢʠ, ʧʨʦʚʦʮʠʨʫʶʪ ʩʠʥʪʝʟ ʨʦʩʪʦʚʳʭ 
ʬʘʢʪʦʨʦʚ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʯʪʦ ʩʪʠ-
ʤʫʣʠʨʫʝʪ ʩʠʥʪʝʟ ɼʅʂ ʠ ʨʘʟʤʥʦʞʝʥʠʝ ʩʦ-
ʩʝʜʥʠʭ ʢʣʝʪʦʢ ʵʧʠʪʝʣʠʷ [14]. ɺ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷʭ ʃʦʙʘʥʦʚʘ ɺ. ʉ ʠ ɸ. ɺ. ʌʠʣʘʪʦʚʘ 
(2020), ʠʟʫʯʠʚʰʠʭ ʛʠʩʪʦʣʦʛʠʯʝʩʢʫʶ ʢʘʨ-

ʪʠʥʫ ʤʘʪʢʠ ʧʨʠ ʚʚʝʜʝʥʠʠ ʧʨʦʛʝʩʪʝʨʦʥʩʦ-
ʜʝʨʞʘʱʝʛʦ ʧʨʝʧʘʨʘʪʘ ʇʨʦʛʝʩʪʝʤʘʛ ʨʝ-
ʤʦʥʪʥʳʤ ʩʚʠʥʢʘʤ ʚ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʜʦ-
ʟʘʭ, ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʪʦʣ-
ʱʠʥʳ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʤʘʪʢʠ ʠ ʤʘʪʦʯ-
ʥʳʭ ʞʝʣʝʟ, ʯʪʦ ʨʘʩʮʝʥʠʚʘʝʪʩʷ ʘʚʪʦʨʘʤʠ 
ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ, ʧʦʥʠʞʘʶ-
ʱʠʡ ʧʦʢʘʟʘʪʝʣʴ ʵʤʙʨʠʦʥʘʣʴʥʳʭ ʧʦʪʝʨʴ ʫ 
ʩʚʠʥʦʤʘʪʦʢ [10].  
ʈʝʟʫʣʴʪʘʪʳ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʷʠʯʥʠʢʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 
ʞʠʚʦʪʥʳʭ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 
ʷʠʯʥʠʢʦʚ ʢʨʳʩ ʟʘʚʠʩʝʣʘ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʘ. ʋ ʢʨʳʩ ʦʧʳʪʥʦʡ ʠ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʷʠʯʥʠʢʠ ʩʦʦʪʚʝʪʩʪʚʦ-
ʚʘʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʩʪʘ-
ʜʠʠ ʜʠʵʩʪʨʫʩʘ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘʣʠʯʠʝ 
ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʞʝʣʪʳʭ ʪʝʣ (ʈʠʩ.5), ʘ 
ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʬʦʣʣʠʢʫʣʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ 
ʩʪʘʜʠʷʭ ʩʦʟʨʝʚʘʥʠʷ: ʧʨʠʤʦʨʜʠʘʣʴʥʳʭ, 
ʧʝʨʚʠʯʥʳʭ, ʚʪʦʨʠʯʥʳʭ, ʪʨʝʪʠʯʥʳʭ ʠ ʘʪʨʝ-
ʪʠʯʥʳʭ (ʈʠʩ. 6, 7). ʉʪʘʜʠʷ ʜʠʵʩʪʨʫʩʘ ʚ 
ʦʨʛʘʥʠʟʤʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʥʠʞʝʥʠʝʤ 
ʫʨʦʚʥʷ ʵʩʪʨʦʛʝʥʦʚ, ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʢʦʥʯʘ-
ʥʠʷ ʧʝʨʠʦʜʘ ʬʝʨʪʠʣʴʥʦʩʪʠ ʩʘʤʢʠ ʠ ʩʦʧʨʦ-
ʚʦʞʜʘʝʪʩʷ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʛʦʨʤʦʥʘ 
ʧʨʦʛʝʩʪʝʨʦʥʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʵʥʜʦʤʝʪʨʠʷ 
ʢ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʩ ʧʘʜʝʥʠʝʤ ʫʨʦʚʥʷ ʧʨʦ-
ʛʝʩʪʝʨʦʥʘ ʚ ʢʨʦʚʠ ʩʘʤʦʢ ʥʘʯʠʥʘʝʪʩʷ ʧʝʨʠ-
ʦʜ ʘʥʵʩʪʨʫʩʘ [9]. ʉʦʟʨʝʚʰʠʝ (ʪʨʝʪʠʯʥʳʝ) 
ʬʦʣʣʠʢʫʣʳ ʦʪʣʠʯʘʣʠʩʴ ʢʨʫʧʥʳʤʠ ʨʘʟʤʝ-
ʨʘʤʠ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʤʠ ʧʦʣʦʩʪʷʤʠ, 
ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʜʚʫʭʩʣʦʡʥʦʡ ʪʝʢʦʡ ʩ 
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ʚʥʫʪʨʝʥʥʠʤ ʩʣʦʝʤ, ʩʦʩʪʦʷʱʠʤ ʠʟ ʢʣʝʪʦʢ ʩ 
ʦʢʨʫʛʣʳʤʠ ʷʜʨʘʤʠ ʠ ʚʥʝʰʥʠʤ, ʩʦʩʪʦʷ-
ʱʠʤ ʠʟ ʢʣʝʪʦʢ ʚʦʣʦʢʥʠʩʪʦʡ ʪʢʘʥʠ ʠ ʢʨʫʧ-
ʥʳʤ ʦʦʮʠʪʦʤ ʩ ʙʣʝʩʪʷʱʝʡ ʦʙʦʣʦʯʢʦʡ. ɺ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʧʨʠʤʦʨʜʠʘʣʴʥʳʝ ʬʦʣʣʠ-
ʢʫʣʳ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʛʨʫʧʧʘʤʠ ʚ ʢʦʨʢʦʚʦʤ 
ʩʣʦʝ ʧʦ 2-3 ʬʦʣʣʠʢʫʣʘ (ʈʠʩ.8), ʯʪʦ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʠʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʬʦʣ-
ʣʠʢʫʣʦʛʝʥʝʟʘ. ʊʦʛʜʘ ʢʘʢ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʝ ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʦʜʠʥʦʯ-
ʥʳʝ ʬʦʣʣʠʢʫʣʳ (ʨʠʩ. 6). 
ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʬʦʣʣʠʢʫ-

ʣʦʚ ʚ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʘʭ ʢʦʥʪʨʦʣʴ-
ʥʦʡ ʠ ʦʧʳʪʥʦʡ ʛʨʫʧʧ ʥʘʛʣʷʜʥʦ ʦʪʨʘʞʘʶʪ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʷʠʯʥʠʢʦʚ 
(ʊʘʙʣ. 2). 

ɺ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʢʨʳʩ, ʧʦʣʫʯʘʚʰʠʭ 
ʬʠʪʦʧʨʝʧʘʨʘʪ, ʦʪʤʝʯʘʣʠ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝ-
ʣʠʯʝʥʠʝ ʥʘ 46 % (pÒ0,05) ʢʦʣʠʯʝʩʪʚʘ ʧʨʠ-
ʤʦʨʜʠʘʣʴʥʳʭ ʬʦʣʣʠʢʫʣʦʚ. ʊʘʢʞʝ ʨʝʛʠ-
ʩʪʨʠʨʦʚʘʣʠ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦ-
ʣʠʯʝʩʪʚʘ ʧʝʨʚʠʯʥʳʭï ʥʘ 36,3 %, ʚʪʦʨʠʯ-
ʥʳʭ ï ʥʘ 41,7%, ʪʨʝʪʠʯʥʳʭ ï ʥʘ 75% ʬʦʣ-
ʣʠʢʫʣʦʚ ʠ ʞʝʣʪʳʭ ʪʝʣ ï ʥʘ 22,2% ʫ ʢʨʳʩ 
ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘ-
ʪʝʣʷʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ.  
ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʬʦʣʣʠʢʫʣʷʨ-
ʥʦʛʦ ʩʦʩʪʘʚʘ ʷʠʯʥʠʢʦʚ ʢʨʳʩ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ ʠ ʧʦʚʳʰʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʳ-
ʟʨʝʚʘʥʠʷ ʬʦʣʣʠʢʫʣʦʚ ʥʘ 60% ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʶʪ ʦ ʩʪʠʤʫʣʷʮʠʠ ʦʚʘʨʠʘʣʴʥʦʛʦ ʨʝʟʝʨ-
ʚʘ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʬʠʪʦʧʨʝʧʘʨʘʪʘ.  

1 
1 1 

2 

ʈʠʩʫʥʦʢ 5 ï ʗʠʯʥʠʢ ʢʨʳʩʳ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʳ ʋʚ.Ĭ60. 1ï ʞʝʣʪʦʝ ʪʝʣʦ ʷʠʯʥʠ-
ʢʘ, 2 ï ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʬʦʣʣʠʢʫʣ. 
ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. 

ʈʠʩʫʥʦʢ 6 ï ʗʠʯʥʠʢ ʢʨʳʩʳ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʳ ʋʚ.Ĭ150. 1 ï ʤʦʟʛʦʚʦʡ ʩʣʦʡ ʷʠʯ-
ʥʠʢʘ, 2 ï ʧʝʨʚʠʯʥʳʡ ʬʦʣʣʠʢʫʣ,  

3 ïʧʨʠʤʦʨʜʠʘʣʴʥʳʡ ʬʦʣʣʠʢʫʣ, 4 ï ʞʝʣ-
ʪʦʝ ʪʝʣʦ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ 

ʵʦʟʠʥʦʤ. 

1 

2 

ʈʠʩʫʥʦʢ 7 ï ɸʪʨʝʟʠʷ ʬʦʣʣʠʢʫʣʘ ʷʠʯʥʠ-
ʢʘ ʢʨʳʩʳ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ʆʢʨʘʩʢʘ 
ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ. ʋʚ. Ĭ150 

ʈʠʩʫʥʦʢ 8 ï ʗʠʯʥʠʢ ʢʨʳʩʳ ʦʧʳʪʥʦʡ 
ʛʨʫʧʧʳ. 1 ï ʧʝʨʚʠʯʥʳʡ ʬʦʣʣʠʢʫʣ, 

2 ï ʧʨʠʤʦʨʜʠʘʣʴʥʳʡ ʬʦʣʣʠʢʫʣ. ʆʢʨʘʩʢʘ 
ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʠ ʵʦʟʠʥʦʤ.  

ʋʚ. Ĭ250. 
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ʇʦʢʘʟʘʪʝʣʠ, ʝʜ. ʂʦʥʪʨʦʣʴ ʌʠʪʦʧʨʝʧʘʨʘʪ 

ʇʨʠʤʦʨʜʠʘʣʴʥʳʝ ʬʦʣʣʠʢʫʣʳ 6,16Ñ0,7 9,00Ñ1,23* 

ʇʝʨʚʠʯʥʳʝ ʬʦʣʣʠʢʫʣʳ 1,83Ñ0,54 2,50Ñ0,76 

ɺʪʦʨʠʯʥʳʝ ʬʦʣʣʠʢʫʣʳ 2,00Ñ0,44 2,83Ñ0,79 

ʊʨʝʪʠʯʥʳʝ ʬʦʣʣʠʢʫʣʳ 0,66Ñ0,21 1,16Ñ0,40 

ɸʪʨʝʪʠʯʥʳʝ ʬʦʣʣʠʢʫʣʳ 2,00Ñ0,37 1,83Ñ0,31 

ɾʝʣʪʳʝ ʪʝʣʘ 6,00Ñ0,93 7,33Ñ1,94 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʳʟʨʝʚʘʥʠʷ ʬʦʣ-
ʣʠʢʫʣʦʚ (ʧʝʨʚʠʯʥʳʝ, ʚʪʦʨʠʯ-
ʥʳʝ ʠ ʪʨʝʪʠʯʥʳʝ ʬʦʣʣʠʢʫʣʳ / 
ʘʪʨʝʪʠʯʝʩʢʠʝ) 

5,3  8,5 

ʊʘʙʣʠʮʘ 2 ï ʌʦʣʣʠʢʫʣʷʨʥʳʡ ʩʦʩʪʘʚ ʷʠʯʥʠʢʦʚ ʩʘʤʦʢ ʙʝʣʳʭ ʢʨʳʩ 

ɺʓɺʆɼʓ / CONCLUSION 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʙʣʶʜʘʝʤʳʝ ʤʦʨʬʦ-

ʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʤʘʪʢʠ ʠ ʷʠʯʥʠʢʦʚ 
ʢʨʳʩ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʚʚʝʜʝʥʠʝʤ ʬʠ-
ʪʦʧʨʝʧʘʨʘʪʘ ʜʦʟʝ 0,2 ʤʣ ʧʦʜʢʦʞʥʦ, ʪʨʝʭ-
ʢʨʘʪʥʦ, ʯʝʨʝʟ ʜʝʥʴ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 
ʩʪʠʤʫʣʠʨʫʶʱʝʤ ʝʛʦ ʚʣʠʷʥʠʠ ʥʘ ʩʝʢʨʝ-
ʪʦʨʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʵʧʠʪʝʣʠʘʣʴʥʦʛʦ ʧʦ-
ʢʨʦʚʘ ʤʘʪʢʠ ʠ ʬʦʣʣʠʢʫʣʦʛʝʥʝʟ.  
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ABSTRACT 
The paper presents the results of the 

assessment of morphological changes in the 
uterus and ovaries of laboratory animals 
against the background of the introduction of 
therapeutic doses of a multifunctional phyto-
preparation, which includes alcohol extracts 
from plants: white hellebore (Veratrum al-
bum), dioecious nettle (Urtica dioica), yar-
row (Millefolii herba) and has rumination, 
uterotonic, hemostatic and anti-inflammatory 
effects. Therapeutic doses for cows were 

tested, which for rats amounted to 0.2 ml per 
head. The phytopreparation was adminis-
tered subcutaneously three times, every other 
day. The control group rats were subcutane-
ously injected with a saline solution of sodi-
um chloride (NaCI 0.9%) according to the 
same scheme. The methods of digital mi-
croscopy were used in the study of micro-
preparations. Morphometric analysis of the 
histoarchitectonics of the uterus revealed a 
statistically significant increase in the diame-
ter of the cross-section of the uterus of fe-
male rats of the experimental group by 
25.8% (pÒ0.05) compared with the control 
group due to an increase in the epithelial by 
24.5% (pÒ0.05) and the endometrial lamina 
of the uterine mucosa by 32% (pÒ0.05), 
which indicates on increasing the secretory 
activity of the epithelial cover of the uterus. 
In the experimental group of rats treated 
with phytopreparation, a significant increase 
of 46% (p<0.05) in the number of primordial 
follicles was noted. There was also a tenden-
cy to increase the number of primary ï by 
36.3%, secondary ï by 41.7%, tertiary ï by 
75% of follicles and yellow bodies ï by 
22.2% in rats of the experimental group 
compared with the control indicators.  Quan-
titative indicators of the follicular composi-
tion of the ovaries of rats of the experimental 
group and an increase in the follicle aging 
coefficient by 60% (pÒ0.05) indicate stimu-
lation of the ovarian reserve against the 
background of the use of phytopreparation. 
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ʈɽʌɽʈɸʊ 
ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʠʟʫʯʝʥʠʶ ʙʠʦʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʧʨʝʧʘʨʘ-
ʪʦʚ çɼʦʢʩʠʪʨʦʥ ʞʝʚʘʪʝʣʴʥʳʝ ʪʘʙʣʝʪʢʠè ʠ çʈʦʥʘʢʩʘʥè ʧʨʠ ʧʨʠʤʝʥʝ-
ʥʠʠ ʩʦʙʘʢʘʤ. ɹʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ 2 ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʧʦ 4 ʩʦʙʘʢʠ ʚ 
ʢʘʞʜʦʡ. ɼʣʷ ʦʧʳʪʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʝʨʝʢʨʝʩʪʥʳʡ ʜʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ. ʆʪʙʦʨ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʢʨʦʚʴ) ʧʨʦʚʦʜʠʣʠ ʜʦ ʚʚʝʜʝ-

ʥʠʷ ʧʨʝʧʘʨʘʪʦʚ, ʠ ʯʝʨʝʟ 15, 30, 45 ʤʠʥ, 1, 1.5, 2, 3, 4, 6, 8, 10, 24, 30, 48, 72 ʯ ʧʦʩʣʝ ʚʚʝʜʝ-
ʥʠʷ ʧʨʝʧʘʨʘʪʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʧʨʝʧʘʨʘʪʦʚ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʩʦʙʘʢ. ɺ ʩʪʘʪʴʝ ʧʦʜʨʦʙʥʦ 
ʦʧʠʩʘʥʘ ʩʭʝʤʘ ʦʧʳʪʘ, ʨʝʘʢʪʠʚʳ ʠ ʩʪʘʥʜʘʨʪʥʳʝ ʦʙʨʘʟʮʳ, ʧʨʦʮʝʩʩ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ ʦʙʨʘ-
ʟʦʚ ʧʣʘʟʤʳ ʢʨʦʚʠ ʠ ɺʕɾʍ-ʄʉ/ʄʉ ʘʥʘʣʠʟ. ɼʘʥʘ ʦʮʝʥʢʘ ʙʠʦʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ 
çɼʦʢʩʠʪʨʦʥ ʞʝʚʘʪʝʣʴʥʳʝ ʪʘʙʣʝʪʢʠè ʠ çʈʦʥʘʢʩʘʥè. ɺʨʝʤʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 
ʧʣʘʟʤʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʊmax) ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʦ 3.0 ʯ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ 
çɼʦʢʩʠʪʨʦʥ ʞʝʚʘʪʝʣʴʥʳʝ ʪʘʙʣʝʪʢʠè ʠ 3.0 ʯ ʜʣʷ ʨʝʬʝʨʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʘ çʈʦʥʘʢʩʘʥè. 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʣʘʟʤʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ (ʉmax) ʩʦʩʪʘʚʠʣʘ 4007,4Ñ964,4 ʥʛ/ʤʣ ʜʣʷ ʠʩʩʣʝ-
ʜʫʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ çɼʦʢʩʠʪʨʦʥ ʞʝʚʘʪʝʣʴʥʳʝ ʪʘʙʣʝʪʢʠè ʠ 3794,9Ñ1121,5 ʥʛ/ʤʣ ʜʣʷ ʨʝʬʝ-
ʨʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʘ çʈʦʥʘʢʩʘʥè. 90% ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʩʦʦʪʥʦʰʝʥʠʡ CmaxT/
CmaxR ʠ AUC0-tT/AUC0-tR ʜʦʢʩʠʮʠʢʣʠʥʘ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʠʘʧʘʟʦʥʘ 80-125 %. ʇʨʝʧʘ-
ʨʘʪʳ çɼʦʢʩʠʪʨʦʥ ʞʝʚʘʪʝʣʴʥʳʝ ʪʘʙʣʝʪʢʠè ʠ çʈʦʥʘʢʩʘʥè ̫ʚʣʷʶʪʩʷ ʙʠʦʵʢʚʠʚʘʣʝʥʪʥʳʤʠ. 
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ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʉʦʚʨʝʤʝʥʥʫʶ ʚʝʪʝʨʠʥʘʨʥʫʶ ʤʝʜʠʮʠ-

ʥʫ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʘʥʪʠʙʠʦ-
ʪʠʢʦʪʝʨʘʧʠʠ [4]. ʊʝʪʨʘʮʠʢʣʠʥʳ ʠʟʚʝʩʪʥʳ 
ʯʝʣʦʚʝʯʝʩʪʚʫ ʧʦʩʣʝ ʧʝʥʠʮʠʣʣʠʥʦʚ. ʇʝʨ-
ʚʳʡ ʪʝʪʨʘʮʠʢʣʠʥ ʠʤʝʣ ʥʘʟʚʘʥʠʝ ï ʭʣʦʨ-
ʪʝʪʨʘʮʠʢʣʠʥ ʠ ʙʳʣ ʦʪʢʨʳʪ ʚ 1945 ʛ. ɺ 
ʩʝʨʝʜʠʥʝ 20 ʚʝʢʘ ʩʠʥʪʝʟʠʨʦʚʘʣʠ ʜʦʢʩʠ-
ʮʠʢʣʠʥ, ʢʦʪʦʨʳʡ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ 
ʪʝʪʨʘʮʠʢʣʠʥʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʫʛʥʝʪʘʝʪ 
ʤʠʢʨʦʬʣʦʨʫ ʢʠʰʝʯʥʠʢʘ, ʠʤʝʝʪ ʭʦʨʦʰʫʶ 
ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʥʪʠ-
ʙʠʦʪʠʢʠ ʥʘ ʦʩʥʦʚʝ ʜʦʢʩʠʮʠʢʣʠʥʘ ʦʩʪʘʶʪ-
ʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʧʨʝʧʘʨʘʪʘʤʠ ʚʳʙʦʨʘ 
ʧʨʠ ʣʝʯʝʥʠʠ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʜʦʤʘʰ-
ʥʠʭ ʞʠʚʦʪʥʳʭ, ʚʳʟʚʘʥʥʳʭ ʙʘʢʪʝʨʠʷʤʠ, 
ʩʧʠʨʦʭʝʪʘʤʠ, ʨʠʢʢʝʪʩʠʷʤʠ ʠ ʭʣʘʤʠʜʷʤʠ 
[1; 3; 6-11]. 
ʃʝʢʘʨʩʪʚʝʥʥʳʡ ʧʨʝʧʘʨʘʪ çɼʦʢʩʠʪʨʦʥ 

ʞʝʚʘʪʝʣʴʥʳʝ ʪʘʙʣʝʪʢʠè (ʜʘʣʝʝ ï ʠʩʩʣʝʜʫ-
ʝʤr ʡ ʧʨʝʧʘʨʘʪ), ʨʘʟʨʘʙʦʪʘʥʥrʡ ʆʆʆ 
çʅɺʎ ɸʛʨʦʚʝʪʟʘʱʠʪʘè, ʚʳʧʫʩʢʘʝʪʩʷ ʚ 
ʜʚʫʭ ʤʦʜʠʬʠʢʘʮʠʷʭ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʢʘʯʝ-
ʩʪʚʝ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʚ 1 ʪʘʙʣʝʪʢʝ: 
20 ʤʛ ʠ 100 ʤʛ ʜʦʢʩʠʮʠʢʣʠʥʘ ʛʠʢʣʘʪʘ ʠ 
ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ. 
ʇʨʝʧʘʨʘʪ çʈʦʥʘʢʩʘʥè (ʜʘʣʝʝ ï ʨʝʬʝ-

ʨʝʥʪʥʳʡ ʧʨʝʧʘʨʘʪ), ʧʨʦʠʟʚʦʜʠʤʳʡ 
çBoehringer Ingelheim Animal Health 
France SCSè, ʚʳʧʫʩʢʘʝʪʩʷ ʚ ʜʚʫʭ ʤʦʜʠʬʠ-
ʢʘʮʠʷʭ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʢʘʯʝʩʪʚʝ ʜʝʡʩʪʚʫ-
ʶɦ ʠʭ ʚʝɦʝʩʪʚ ʚ 1 ʪʘʙʣʝʪʢʝ: 20 ʤʛ ʠ 100 
ʤʛ ʜʦʢʩʠʮʠʢʣʠʥʘ ʛʠʢʣʘʪʘ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴ-
ʥʳʝ ʚʝʱʝʩʪʚʘ. ɺʳʧʫʩʢʘʝʪʩʷ ʚ ʚʠʜʝ ʪʘʙʣʝ-
ʪʦʢ. 
ɼʦʢʩʠʮʠʢʣʠʥʘ ʛʠʢʣʘʪ, ʚʭʦʜʷʱʠʡ ʚ 

ʩʦʩʪʘʚ ʧʨʝʧʘʨʘʪʘ, ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʣʫʩʠʥʪʝ-
ʪʠʯʝʩʢʠʤ ʘʥʪʠʙʠʦʪʠʢʘʤ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝ-
ʥʠʷ ʪʝʪʨʘʮʠʢʣʠʥʦʚʦʡ ʛʨʫʧʧʳ. ʆʙʣʘʜʘʝʪ 
ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʘʥʪʠʤʠʢʨʦʙʥʦʛʦ ʜʝʡ-
ʩʪʚʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʤʠʢʦʧʣʘʟʤ, ʩʧʠʨʦʭʝʪ, 
ʭʣʘʤʠʜʠʡ, ʨʠʢʢʝʪʩʠʡ, ʘʢʪʠʚʝʥ ʚ ʦʪʥʦʰʝ-
ʥʠʠ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʛʨʘʤʦʪʨʠʮʘ-
ʪʝʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 
ʄʝʭʘʥʠʟʤ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʝʡ-

ʩʪʚʠʷ ʜʦʢʩʠʮʠʢʣʠʥʘ ʩʚʷʟʘʥ ʩ ʫʛʥʝʪʝʥʠʝʤ 
ʵʥʟʠʤʦʚ, ʢʘʪʘʣʠʟʠʨʫʶʱʠʭ ʩʚʷʟʳʚʘʥʠʝ 
ʘʤʠʥʦʘʮʝʪʠʣ-ʈʅʂ ʩ ʨʠʙʦʩʦʤʘʣʴʥʳʤʠ 
ʘʢʮʝʧʪʦʨʘʤʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʣʦʢʠʨʦʚʘ-
ʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʤʠʥʦʘʮʠʣʪʨʘʥʩ-
ʧʦʨʪʥʦʡ ʈʅʂ ʩ 30S-ʩʫʙʲʝʜʠʥʠʮʝʡ ʨʠʙʦ-

ʩʦʤʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ ʠ ʥʘʨʫʰʝʥʠʶ ʩʠʥ-
ʪʝʟʘ ʙʝʣʢʘ ʤʠʢʨʦʙʥʦʡ ʢʣʝʪʢʠ [5; 11-14]. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ ʬʘʨʤʘ-

ʢʦʢʠʥʝʪʠʯʝʩʢʫʶ ʙʠʦʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ ʧʨʝ-
ʧʘʨʘʪʘ çɼʦʢʩʠʪʨʦʥ ʞʝʚʘʪʝʣʴʥʳʝ ʪʘʙʣʝʪ-
ʢʠè ʠ ʧʨʝʧʘʨʘʪʘ çʈʦʥʘʢʩʘʥè ʧʨʠ ʧʨʠʤʝʥʝ-
ʥʠʠ ʩʦʙʘʢʘʤ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʩʦʛʣʘʩʥʦ 

ʇʨʠʢʘʟʫ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡ-
ʩʪʚʘ ʈʌ ʦʪ 6 ʤʘʨʪʘ 2018 ʛ. N 101 çʆʙ 
ʫʪʚʝʨʞʜʝʥʠʠ ʧʨʘʚʠʣ ʧʨʦʚʝʜʝʥʠʷ ʜʦʢʣʠ-
ʥʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 
ʩʨʝʜʩʪʚʘ ʜʣʷ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, 
ʢʣʠʥʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥ-
ʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʧʨʠʤʝ-
ʥʝʥʠʷ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ 
ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʚʝʪʝʨʠʥʘʨ-
ʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷè [2, 15].  
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʧʝʨʠʦʜ ʩ 

2019-2022ʛ. ʥʘ ʙʘʟʝ ʆʆʆ çʄʀʇ 
çɸʢʘʜʝʤʠʷ ʠʥʥʦʚʘʮʠʡè ʠ ʆʆʆ 
çʂʘʣʠʥʠʥʛʨʘʜʩʢʠʡ ʦʙʣʘʩʪʥʦʡ ʮʝʥʪʨ ʚʝʪʝ-
ʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè  

 
ʉʭʝʤʘ ʦʧʳʪʘ 
ʀʟʫʯʝʥʠʝ ʙʠʦʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʧʨʝʧʘ-

ʨʘʪʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʩʦʙʘʢʘʭ (ʚʦʟʨʘʩʪ: 1-
2 ʛ., ʤʘʩʩʘ: 20-25 ʢʛ, ʧʦʣ: ǁ ǀ). ʉʦʙʘʢʠ ʥʝ 
ʧʦʣʫʯʘʣʠ ʥʠʢʘʢʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘ-
ʨʘʪʦʚ ʚ ʪʝʯʝʥʠʝ 30 ʩʫʪʦʢ ʜʦ ʥʘʯʘʣʘ ʵʢʩʧʝ-
ʨʠʤʝʥʪʘ. ɻʨʫʧʧʳ ʬʦʨʤʠʨʦʚʘʣʠ ʧʦ ʧʨʠʥ-
ʮʠʧʫ ʘʥʘʣʦʛʦʚ. 
ɼʣʷ ʦʧʳʪʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʝʨʝʢʨʝʩʪ-

ʥʳʡ ʜʠʟʘʡʥ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʪʨʝʙʦʚʘ-
ʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ [2; 15]. 
ʉʭʝʤʘ ʦʧʳʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 
ʆʪʙʦʨ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

(ʢʨʦʚʴ) ʧʨʦʚʦʜʠʣʠ ʜʦ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘ-
ʪʦʚ, ʠ ʯʝʨʝʟ 15, 30, 45 ʤʠʥ, 1, 1.5, 2, 3, 4, 
6, 8, 10, 24, 30, 48, 72 ʯ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 
ʧʨʝʧʘʨʘʪʦʚ. ʉʨʘʟʫ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʦʙ-
ʨʘʟʮʦʚ ʢʨʦʚʴ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʠ ʦʪʜʝʣʷ-
ʣʠ ʧʣʘʟʤʫ ʢʨʦʚʠ. ʆʙʨʘʟʮʳ ʧʣʘʟʤʳ ʢʨʦʚʠ 
ʩʦʙʘʢ ʜʦ ʘʥʘʣʠʟʘ ʭʨʘʥʠʣʠ ʚ ʟʘʤʦʨʦʞʝʥ-
ʥʦʤ ʚʠʜʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʚʳʰʝ -18Üʉ 
ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʚ ʪʝʨ-
ʤʦʢʦʥʝʡʥʝʨʘʭ ʥʘ ʨʝʛʫʣʷʨʥʦʤ ʘʚʠʘʨʝʡʩʝ, ʘ 
ʪʘʢʞʝ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ 
ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʣʫʞʙʳ. 
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ʊʘʙʣʠʮʘ 1 ï ʉʭʝʤʘ ʦʧʳʪʘ 
  ɻʨʫʧʧʘ 1 (T-R) 

(4 ʞʠʚʦʪʥʳʭ) 
ɻʨʫʧʧʘ 2 (R-T) 
(4 ʞʠʚʦʪʥʳʭ) 

ʇʝʨʠʦʜ 1, 
48 ʯ 

ɺʚʝʜʝʥʠʝ çɼʦʢʩʠʪʨʦʥ ʞʝʚʘʪʝʣʴ-
ʥʳʝ ʪʘʙʣʝʪʢʠè ʦʜʥʦʢʨʘʪʥʦ, ʧʝʨʦ-
ʨʘʣʴʥʦ, ʚ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʜʦʟʝ 10 
ʤʛ ʧʨʝʧʘʨʘʪʘ ʥʘ 1 ʢʛ ʤʘʩʩʳ ʞʠʚʦʪ-

ʥʦʛʦ 
ʦʪʙʦʨ ʧʨʦʙ ʚ ʧʨʦʤʝʞʫʪʢʝ 0-72 ʯ 

ɺʚʝʜʝʥʠʝ çʈʦʥʘʢʩʘʥè, ʦʜʥʦʢʨʘʪʥʦ, 
ʧʝʨʦʨʘʣʴʥʦ, ʚ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʜʦʟʝ 
10 ʤʛ ʧʨʝʧʘʨʘʪʘ ʥʘ 1 ʢʛ ʤʘʩʩʳ ʞʠ-

ʚʦʪʥʦʛʦ 
ʦʪʙʦʨ ʧʨʦʙ ʚ ʧʨʦʤʝʞʫʪʢʝ 0-72 ʯ 

ʇʝʨʠʦʜ ʦʪʤʳʚʢʠ, 72 ʯ 
ʇʝʨʠʦʜ 2, 
48 ʯ 

ɺʚʝʜʝʥʠʝ çʈʦʥʘʢʩʘʥè ʦʜʥʦʢʨʘʪʥʦ, 
ʧʝʨʦʨʘʣʴʥʦ, ʚ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ 
ʜʦʟʝ 10 ʤʛ ʧʨʝʧʘʨʘʪʘ ʥʘ 1 ʢʛ ʤʘʩʩʳ 

ʞʠʚʦʪʥʦʛʦ 
ʦʪʙʦʨ ʧʨʦʙ ʚ ʧʨʦʤʝʞʫʪʢʝ 0-72 ʯ 

ɺʚʝʜʝʥʠʝ çɼʦʢʩʠʪʨʦʥ ʞʝʚʘʪʝʣʴʥʳʝ 
ʪʘʙʣʝʪʢʠè, ʦʜʥʦʢʨʘʪʥʦ, ʧʝʨʦʨʘʣʴʥʦ, 
ʚ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʜʦʟʝ 10 ʤʛ ʧʨʝʧʘ-
ʨʘʪʘ ʥʘ 1 ʢʛ ʤʘʩʩʳ ʞʠʚʦʪʥʦʛʦ 
ʦʪʙʦʨ ʧʨʦʙ ʚ ʧʨʦʤʝʞʫʪʢʝ 0-72 ʯ 

ʊʘʙʣʠʮʘ 2 ï ʇʘʨʘʤʝʪʨʳ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʱʝʩʪʚ 

ɺʝʱʝʩʪʚʦ ʀʦʥ ʧʨʝ-
ʢʫʨʩʦʨ, m/z 

ʇʦʣʷʨ-
ʥʦʩʪʴ 

ʀʦʥ ʧʨʦ-
ʜʫʢʪ, m/z 

Dwell 
time 

Q1 CE Q3 

ɼʦʢʩʠʮʠʢʣʠʥ 445,1 + 428,0* 100 -20 -20 -17 

410,0 100 -20 -24 -16 

ɼʦʢʩʠʮʠʢʣʠʥ-ɼ3 448,0 + 431,0* 50 -20 -20 -17 

413,0 50 -12 -23 -30 

ʇʨʠʤʝʯʘʥʠʝ: *ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ MRM-ʧʝʨʝʭʦʜ.  

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʥʪʨʦʣʠʨʦ-
ʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʢʦʥʮʝʥʪʨʘ-
ʮʠʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʧʨʝʧʘʨʘʪʦʚ ʚ 
ʧʣʘʟʤʝ ʢʨʦʚʠ ʩʦʙʘʢ.  
ʈʝʘʢʪʠʚʳ ʠ ʩʪʘʥʜʘʨʪʥʳʝ ʦʙʨʘʟʮʳ 
ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʪʘʥ-

ʜʘʨʪʥʳʝ ʦʙʨʘʟʮʳ ʜʦʢʩʠʮʠʢʣʠʥʘ ʛʠʢʘʣʘʪʘ 
(99,3%, LGC STANDARDS, ɺʝʣʠʢʦʙʨʠʪʘ-
ʥʠʷ) ʠ ʜʦʢʩʠʮʠʢʣʠʥ-ɼ3 ʛʠʢʣʘʪʘ (97%, 
TRC, ʂʘʥʘʜʘ) ʚ ʢʘʯʝʩʪʚʝ ʚʥʫʪʨʝʥʥʝʛʦ 
ʩʪʘʥʜʘʨʪʘ. ʀʩʭʦʜʥʳʝ ʨʘʩʪʚʦʨʳ ʩʪʘʥʜʘʨʪ-
ʥʳʭ ʦʙʨʘʟʮʦʚ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 1 ʤʛ/ʤʣ 
ʛʦʪʦʚʠʣʠ ʨʘʩʪʚʦʨʝʥʠʝʤ ʪʦʯʥʦʡ ʥʘʚʝʩʢʠ 
ʘʥʘʣʠʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʦʙʲʝʤʝ ʤʝʪʘ-
ʥʦʣʘ (ʜʣʷ ɺʕɾʍ, J.T.Backer, ʉʐɸ) ʚ ʧʝ-
ʨʝʩʯʝʪʝ ʥʘ ʯʠʪʳʡ ʜʦʢʩʠʮʠʢʣʠʥ. ɺ ʧʨʦʙʦ-
ʧʦʜʛʦʪʦʚʢʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʠʜʨʦʬʦʩʬʘʪ 
ʥʘʪʨʠʷ (99%, Acros, ɹʝʣʴʛʠʷ), ʣʠʤʦʥʥʫʶ 
ʢʠʩʣʪʫ (99%, PanReac Applichem, ʀʩʧʘ-
ʥʠʷ), ʪʨʠʣʦʥ ɹ (99%, PanReac Applichem, 
ʀʩʧʘʥʠʷ), ʢʘʨʪʨʠʜʞʠ ʜʣʷ ʪʚʝʨʜʦʬʘʟʥʦʡ 
ʵʢʩʪʨʘʢʮʠʠ (ʊʌʕ) ʩ ʩʦʙʝʥʪʦʤ HLB 60 
ʤʛ/30 ʤʣ (Biocomma Limited, ʂʠʪʘʡ), ʤʫ-
ʨʘʚʴʠʥʫʶ ʢʠʩʣʦʪʫ (98%, Scharlau, ʀʩʧʘ-
ʥʠʷ). ɼʝʠʦʥʠʟʦʘʥʥʫʶ ʚʦʜʫ ʜʣʷ ʧʨʦʚʝʜʝ-

ʥʠʷ ʘʥʘʣʠʟʘ ʧʦʣʫʯʘʣʠ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝ-
ʤʳ ʦʯʠʩʪʢʠ ʚʦʜʳ Millipore Direct-Q 
(Merk KGaA, ɻʝʨʤʘʥʠʷ).  
ɺʕɾʍ-ʄʉ/ʄʉ ʘʥʘʣʠʟ 
ɼʣʷ ʘʥʘʣʠʟʘ ʦʙʨʘʟʮʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨ Shimadzu 
LCMS-8050 (ʗʧʦʥʠʷ), ʭʨʦʤʘʪʦʛʨʘʬʠʯʝ-
ʩʢʫʶ ʢʦʣʦʥʢʫ ZORBAX Eclipse Plus C18 
2,1 x 100 ʤʤ, 3,5 ʤʢʤ (Agilent Technolo-
gies, ʉʐɸ) ʩ ʧʨʝʜʢʦʣʦʥʢʦʡ ZORBAX 
Eclipse Plus C18 2,1 x 12,5 ʤʤ, 5 ʤʢʤ 
(Agilent Technologies, ʉʐɸ). ɺ ʢʘʯʝʩʪʚʝ 
ʧʦʜʚʠʞʥʳʭ ʬʘʟ ʠʩʧʦʣʴʟʦʚʘʣʠ 0,5% ʤʫʨʘ-
ʚʴʠʥʫʶ ʢʠʩʣʦʪʫ ʚ ʚʦʜʝ (ʧʦʜʚʠʞʥʘʷ ʬʘʟʘ 
ɸ) ʠ ʚ ʤʝʪʘʥʦʣʝ (ʧʦʜʚʠʞʥʘʷ ʬʘʟʘ ɹ). ʍʨʦ-
ʤʘʪʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ 
ʛʨʘʜʠʝʥʪʥʦʤ ʨʝʞʠʤʝ ʚ ʪʝʯʝʥʠʝ 7 ʤʠʥʫʪ 
ʦʪ 100% ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ɸ ʜʦ 100% ʧʦ-
ʜʚʠʞʥʦʡ ʬʘʟʳ ɹ. ʪʝʤʧʝʨʘʪʫʨʘ ʭʨʦʤʘʪʦ-
ʛʨʘʬʠʯʝʩʢʦʡ ʢʦʣʦʥʢʠ ʩʦʩʪʘʚʣʷʣʘ 30 , 
ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ï 0,3 ʤʣ/ʤʠʥ. ɼʣʷ ʜʝʪʝʢ-
ʪʠʨʦʚʘʥʠʷ ʘʥʘʣʠʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ 
çʨʝʛʠʩʪʨʘʮʠʠ ʚʳʙʨʘʥʥʳʭ ʨʝʘʢ-
ʮʠʡè (MRM) ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 2. ɼʣʷ 
ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʧʦʣʴʟʦ-
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ʚʘʣʠ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ MRM-
ʧʝʨʝʭʦʜ. 
ʇʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ʦʙʨʘʟʮʦʚ ʧʣʘʟʤʳ 

ʢʨʦʚʠ 
ʂ ʧʣʘʟʤʝ ʢʨʦʚʠ (0,3 ʤʣ) ʚʥʦʩʠʣʠ 90 

ʤʢʣ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʘʥʜʘʨʪʘ ʩ ʢʦʥʮʝʥʪʨʘ-
ʮʠʝʡ 1 ʤʢʛ/ʤʣ ʠ 3 ʤʣ ʙʫʬʝʨʥʦʛʦ ʨʘʩʪʚʦʨʘ, 
ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʩʤʝʩʠ 600 ʤʣ ʨʘʪʚʦʨʘ ʣʠ-
ʤʦʥʥʦʡ ʢʠʩʣʦʪʳ (0,1ʄ) ʠ 400 ʤʣ ʨʘʩʪʚʦʨʘ 
ʛʠʜʨʦʬʦʩʬʘʪʘ ʥʘʪʨʠʷ (0,2ʄ) ʩ ʜʦʙʘʚʢʦʡ 
37,2 ʛ ʪʨʠʣʦʥʘ ɹ. ʇʦʣʫʯʝʥʥʫʶ ʩʤʝʩʴ ʧʝʨʝ-
ʤʝʰʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ ʠ ʮʝʥʪʨʠ-
ʬʫʛʠʨʦʚʘʣʠ ʧʨʠ 4500 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 10 
ʤʠʥʫʪ. ʉʫʧʝʨʥʘʪʘʥʪ ʥʘʥʦʩʠʣʠ ʥʘ ʢʘʨʪ-
ʨʠʜʞ HLB, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥ-
ʥʳʝ 3 ʤʣ ʤʝʪʘʥʦʣʘ ʠ 3 ʤʣ ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ 
ʚʦʜʳ. ɿʘʪʝʤ ʢʘʨʪʨʠʜʞ ʧʨʦʤʳʚʘʣʠ 6 ʤʣ 
ʜʝʠʦʥʠʟʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ ʵʣʶʠʨʦʚʘʣʠ ʘʥʘ-
ʣʠʪʳ 3 ʤʣ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ɹ. 1 ʤʣ ʧʦʣʫ-
ʯʝʥʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʬʠʣʴʪʨʦʚʘʣʠ ʯʝʨʝʟ 
ʥʝʡʣʦʥʦʚʳʡ ʤʝʤʙʨʘʥʥʳʡ ʬʠʣʴʪʨ (0,22 
ʤʢʤ) ʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ɺʕɾʍ-ʄʉ/ʄʉ 
ʘʥʘʣʠʟʘ. 
ɺʘʣʠʜʘʮʠʷ 
ʀʩʧʦʣʴʟʦʚʘʥʥʳʡ ʚ ʨʘʙʦʪʝ ʤʝʪʦʜ ʘʥʘ-

ʣʠʟʘ ʙʳʣ ʚʘʣʠʜʠʨʦʚʘʥ ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘ-
ʥʠʷʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫ-
ʤʝʥʪʦʚ [20 ï 21]. ɻʨʘʜʫʠʨʦʚʦʯʥʘʷ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢʘ ʩʪʨʦʠʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʤʘʪʨʠʯ-
ʥʳʭ ʛʨʘʜʫʠʨʦʚʦʯʥʳʭ ʦʙʨʘʟʮʦʚ. ɼʠʘʧʘʟʦʥ 
ʣʠʥʝʡʥʦʩʪʠ ʩʦʩʪʘʚʠʣ 5-4000 ʥʛ/ʤʣ ʧʣʘʟ-
ʤʳ. ʇʨʘʚʠʣʴʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 6%, ʘ ʤʝʞʩʝ-
ʨʠʡʥʘʷ ʧʝʨʮʠʟʠʦʥʥʦʩʪʴ ï 8%. ɸʙʩʦʣʶʪ-
ʥʘʷ ʩʪʝʧʝʥʴ ʠʟʚʣʝʯʝʥʠʷ ʜʦʢʩʠʮʠʢʣʠʥʘ 
ʩʦʩʪʘʚʠʣʘ 94%.  
ɹʠʦʵʪʠʯʝʩʢʘʷ ʢʦʤʠʩʩʠʷ ʠ ʣʝʛʠʪʠʤ-

ʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ. 
ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʦʞʝʥʠʷʤʠ ɼʠ-

ʨʝʢʪʠʚʳ ɽʉ 2010/63  çʆ ʟʘʱʠʪʝ ʞʠʚʦʪ-
ʥʳʭ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʜʣʷ  ʥʘʫʯʥʳʭ ʮʝ-
ʣʝʡè  ʠ ɽʚʨʘʟʠʡʩʢʠʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʨʝ-
ʢʦʤʝʥʜʘʮʠʷʤʠ: çʉʪʨʘʪʝʛʠʷ ʠ ʪʘʢʪʠʢʘ ʨʘ-
ʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʘʥʪʠʤʠʢʨʦʙʥʳʭ 
ʩʨʝʜʩʪʚ ʚ ʘʤʙʫʣʘʪʦʨʥʦʡ ʧʨʘʢʪʠʢʝè 2016 ʛ. 
ʜʦ ʥʘʯʘʣʘ ʧʨʦʚʝʜʝʥʠʷ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ çʂʦʤʠʪʝʪʦʤ ʧʦ ʢʣʠʥʠʯʝʩʢʠʤ 
ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʆʆʆ çʅɺʎ ɸʛʨʦʚʝʪʟʘʱʠ-
ʪʘè ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʘʢʪʠʢʫʶʱʠʤʠ ʚʝʪʝʨʠ-
ʥʘʨʥʳʤʠ ʚʨʘʯʘʤʠ ʆʆʆ 
çʂʘʣʠʥʠʥʛʨʘʜʩʢʠʡ ʦʙʣʘʩʪʥʦʡ ʮʝʥʪʨ ʚʝʪʝ-

ʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 
ʙʠʦʵʪʠʯʝʩʢʘʷ ʢʦʤʠʩʩʠʷ ʠ ʩʦʩʪʘʚʣʝʥ ʩʦʦʪ-
ʚʝʪʩʪʚʫʶʱʠʡ ʧʨʦʪʦʢʦʣ ˉ 04/05/22-ʂʀ ʦʪ 
15.08.2022ʛ.  
ʇʨʦʚʝʜʝʥʠʝ ʥʘʩʪʦʷʱʝʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʩʦʛʣʘʩʦʚʘʥʦ ʠ ʦʜʦʙʨʝ-
ʥʦ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʧʦ ʚʝʪʝʨʠʥʘʨʥʦ-
ʤʫ ʠ ʬʠʪʦʩʘʥʠʪʘʨʥʦʤʫ ʥʘʜʟʦʨʫ 
(ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨ), ʧʠʩʴʤʦ ˉ ʌʉ-ʅɺ-2
\23643 ʦʪ 06.09.2019ʛ. 
ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 
ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥ-

ʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩʪʘʥʜʘʨʪʥʳ-
ʤʠ ʤʝʪʦʜʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤ-
ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Microsoft Excel 2013. 
ʈʘʩʯʝʪ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 
ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʆ PKSolv-
er, ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʝʟʢʦʤʧʘʨʪʤʝʥʪʥʫʶ ʤʦ-
ʜʝʣʴ. ʆʮʝʥʢʫ ʙʠʦʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʧʨʦʚʦ-
ʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʆ Statistica. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS  
 ʆʮʝʥʢʘ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʠ ʜʦʢʩʠ-

ʮʠʢʣʠʥʘ 
ɻʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʫʩʨʝʜʥʝʥ-

ʥʳʭ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ 
ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 1.  
ʇʦʩʣʝ ʧʝʨʦʨʘʣʴʥʦʛʦ ʚʚʝʜʝʥʠʷ ʦʙʦʠʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩʦʙʘʢʘʤ ʜʦʢ-
ʩʠʮʠʢʣʠʥ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʳʩʪʨʦ ʚʩʘʩʳʚʘ-
ʝʪʩʷ ʚ ʩʠʩʪʝʤʥʳʡ ʢʨʦʚʦʪʦʢ: ʜʦʢʩʠʮʠʢʣʠʥ 
ʚʳʷʚʣʝʥ ʚ ʧʣʘʟʤʝ ʫʞʝ ʯʝʨʝʟ 15 ʤʠʥ ʧʦʩʣʝ 
ʚʚʝʜʝʥʠʷ, ʚʨʝʤʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴ-
ʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʊmax) ʜʦʢʩʠʮʠʢʣʠʥʘ ʚ 
ʧʣʘʟʤʝ ʢʨʦʚʠ ʩʦʙʘʢ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʦ 
3.0 ʯ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ 
çɼʦʢʩʠʪʨʦʥ ʞʝʚʘʪʝʣʴʥʳʡ ʪʘʙʣʝʪʢʠè ʠ 3.0 
ʯ ʜʣʷ ʨʝʬʝʨʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 
çʈʦʥʘʢʩʘʥè. ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʣʘʟʤʝʥʥʘʷ 
ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʝʧʘʨʘ-
ʪʘ çɼʦʢʩʠʪʨʦʥè (CmaxT) ʩʦʩʪʘʚʠʣʘ 
4007,4Ñ964,4 ʥʛ/ʤʣ ʠ ʜʣʷ ʨʝʬʝʨʝʥʪʥʦʛʦ 
ʧʨʝʧʘʨʘʪʘ çʈʦʥʘʢʩʘʥè (CmaxR) ï 
3794,9Ñ1121,5 ʥʛ/ʤʣ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 
ʧʝʨʠʦʜʘ ʧʦʣʫʚʳʚʝʜʝʥʠʷ (t1/2) ʜʦʢʩʠʮʠʢ-
ʣʠʥʘ ʠʟ ʧʣʘʟʤʳ ʢʨʦʚʠ ʩʦʩʪʘʚʠʣʦ 9,2Ñ0,9 ʯ 
ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ (çɼʦʢʩʠʪʨʦʥ 
ʞʝʚʘʪʝʣʴʥʳʝ ʪʘʙʣʝʪʢʠè) ʠ 9,2Ñ2,4 ʯ ʜʣʷ 
ʨʝʬʝʨʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʘ (çʈʦʥʘʢʩʘʥè). ɺ 
ʪʘʙʣʠʮʘʭ 3 ʠ 4 ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʬʘʨ-
ʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʨʝʬʝ-
ʨʝʥʪʥʦʛʦ ʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʝʧʘʨʘʪʦʚ. 
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ʈʠʩʫʥʦʢ 1 ï ʌʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʝ ʧʨʦʬʠʣʠ ʜʦʢʩʠʮʠʢʣʠʥʘ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 
çɼʦʢʩʠʪʨʦʥ ʞʝʚʘʪʝʣʴʥʳʝ ʪʘʙʣʝʪʢʠè ʠʣʠ çʈʦʥʘʢʩʘʥè, ʧʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ (n=8) 
(ʦʨʘʥʞʝʚʳʡ ʛʨʘʬʠʢ ï ʨʝʬʝʨʝʥʪʥʳʡ ʧʨʝʧʘʨʘʪ çʈʦʥʘʢʩʘʥè, ʩʠʥʠʡ ʛʨʘʬʠʢ ï ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʨʝʧʘʨʘʪ çɼʦʢʩʠʪʨʦʥ ʞʝʚʘʪʝʣʴʥʳʝ ʪʘʙʣʝʪʢʠè). 

ʄʠʥʠʤʘʣʴʥʳʝ ʠʥʛʠʙʠʨʫʶʱʠʝ ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ (MIC) ʜʦʢʩʠʮʠʢʣʠʥʘ ʧʨʦʪʠʚ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʠʥʬʝʢ-
ʮʠʡ ʩʦʙʘʢ ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 0,008-1 
ʤʢʛ /ʤʣ (8-1000 ʥʛ/ʤʣ): ʚ ʪʦʤ ʯʠʩʣʝ Ehr-
lichia spp ï 30 ʥʛ/ʤʣ, Leptospira interro-
gans ï 100-400 ʥʛ/ʤʣ, Chlamydia spp ï 8-
31 ʥʛ/ʤʣ, Brucella spp ï 60-1000 ʥʛ/ʤʣ, 
Rickettsia spp. ï 60-125 ʥʛ/ʤʣ: Staphylococ-
cus aureus ï 120-250 ʥʛ/ʤʣ, Streptococcus 
pneumonia ï 30-60 ʥʛ/ʤʣ, Mycoplasma spp. 
ï 60-250 ʥʛ/ʤʣ, Pasteurella spp. ï 120-250 
ʥʛ/ʤʣ, S. Pseudintermedius ï 63-125 ʥʛ/ʤʣ, 
B. bronchiseptica ï 120-500 ʥʛ/ʤʣ [6; 8-10; 
13-17]. 
ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʠʜʥʦ, 

ʯʪʦ ʜʘʞʝ ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʚʚʝʜʝʥʠʠ ʚ 
ʧʣʘʟʤʝ ʢʨʦʚʠ ʜʦʩʪʠʛʘʶʪʩʷ ʫʨʦʚʥʠ, ʧʨʝʚʳ-
ʰʘʶʱʠʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ MIC. ʋʯʠ-
ʪʳʚʘʷ, ʯʪʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʢʫʨʩʦʚʦʝ ʚʚʝ-
ʜʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ, ʵʪʦ ʦʙʝʩʧʝʯʠʪ ʠʭ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʚʦʟ-
ʙʫʜʠʪʝʣʝʡ ʠʥʬʝʢʮʠʡ ʩʦʙʘʢ.  
ʆʮʝʥʢʘ ʙʠʦʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ 
ɺ ʧʝʨʝʢʨʝʩʪʥʦʤ ʜʚʫʭʧʝʨʠʦʜʥʦʤ ʦʧʳ-

ʪʝ ʙʳʣʦ ʟʘʜʝʡʩʪʚʦʚʘʥʦ 2 ʛʨʫʧʧʳ ʧʦ 4 ʞʠ-

ʚʦʪʥʳʭ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʘʞʜʦʛʦ 
ʧʝʨʠʦʜʘ ʩʦʩʪʘʚʠʣʘ 72 ʯ.  
ʇʝʨʠʦʜ ʧʦʣʫʚʳʚʝʜʝʥʠʷ ʜʦʢʩʠʮʠʢʣʠʥʘ 

ʩʦʩʪʘʚʠʣ ʫ ʨʘʟʥʳʭ ʞʠʚʦʪʥʳʭ ʦʪ 7,2 ʜʦ 
14,6 ʯ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʜʦʣʞʠʪʝʣʴ-
ʥʦʩʪʴ ʢʘʞʜʦʛʦ ʧʝʨʠʦʜʘ ʩʦʩʪʘʚʣʷʣʘ ʥʝ ʤʝ-
ʥʝʝ 4 ʧʝʨʠʦʜʦʚ ʧʦʣʫʚʳʚʝʜʝʥʠʷ ʜʝʡʩʪʚʫʶ-
ʱʝʛʦ ʚʝʱʝʩʪʚʘ ʠ ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦʡ. ɿʥʘ-
ʯʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʧʣʦʱʘʜʠ ʧʦʜ ʢʨʠʚʦʡ 
çʧʣʘʟʤʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷïʚʨʝʤʷè ʩ ʤʦ-
ʤʝʥʪʘ ʧʨʠʝʤʘ ʜʦ ʧʦʩʣʝʜʥʝʡ ʦʧʨʝʜʝʣʷʝʤʦʡ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦ ʚʨʝʤʝʥʥʦʡ ʪʦʯʢʝ t ʢ ʧʣʦ-
ʱʘʜʠ ʧʦʜ ʢʨʠʚʦʡ çʧʣʘʟʤʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘ-
ʮʠï̫ʚʨʝʤʷè ʩ ʤʦʤʝʥʪʘ ʧʨʠʝʤʘ ʣʝʢʘʨ-
ʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ 
(AUC0-t/AUC0-Ð) ʜʣʷ ʜʦʢʩʠʮʠʢʣʠʥʘ ʩʦʩʪʘ-
ʚʠʣʦ ʥʝ ʤʝʥʝʝ 98% ʜʣʷ ʦʙʦʠʭ ʧʨʝʧʘʨʘʪʦʚ 
ʜʣʷ ʚʩʝʭ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 
ʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʦʪʙʦʨʘ 
ʧʨʦʙ. 
ɺʨʝʤʷ ʦʪʤʳʚʢʠ ʤʝʞʜʫ ʧʝʨʠʦʜʘʤʠ 

ʩʦʩʪʘʚʠʣʦ 72 ʯ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʨʝʤʷ 
ʤʝʞʜʫ ʚʚʝʜʝʥʠʷʤʠ ʧʨʝʧʘʨʘʪʦʚ ʚ ʧʝʨʠʦʜʝ 
I ʠ ʧʝʨʠʦʜʝ II ʩʦʩʪʘʚʠʣʦ 144 ʯ, ʯʪʦ ʷʚʣʷʝʪ-
ʩʷ ʜʦʩʪʘʪʦʯʥʳʤ, ʪʘʢ ʢʘʢ ʵʪʦ ʧʨʝʚʳʰʘʝʪ 6 
ʧʝʨʠʦʜʦʚ ʧʦʣʫʚʳʚʝʜʝʥʠʷ ʢʘʞʜʦʛʦ ʜʝʡ-
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ʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ. 
Tmax ʜʦʢʩʠʮʠʢʣʠʥʘ ʩʦʩʪʘʚʠʣʘ ʦʪ 1 ʜʦ 8 

ʯ, ʧʨʠ ʵʪʦʤ ʚʳʙʦʨ ʤʦʤʝʥʪʦʚ ʚʨʝʤʝʥʠ ʦʪ-
ʙʦʨʘ ʧʨʦʙ ʦʙʝʩʧʝʯʠʣ ʧʦʣʫʯʝʥʠʝ ʥʝ ʤʝʥʝʝ 
3-ʭ ʪʦʯʝʢ ʜʣʷ ʬʘʟʳ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʚʦʟ-
ʨʘʩʪʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʥʝ ʤʝʥʝʝ 5 ʪʦ-
ʯʝʢ ʜʣʷ ʬʘʟʳ ʝʝ ʩʥʠʞʝʥʠʷ ʚʦ ʚʩʝʭ ʩʣʫʯʘ-
ʷʭ. 
ʅʠʞʥʠʡ ʧʨʝʜʝʣ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ (ʅʇʂʆ) ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʤʝ-
ʪʦʜʠʢʠ ʩʦʩʪʘʚʣʷʣ 5 ʥʛ/ʤʣ ʠ ʩʦʦʪʚʝʪʩʪʚʦ-
ʚʘʣ ʢʨʠʪʝʨʠʶ çʥʝ ʙʦʣʝʝ 5 % ʦʪ Cmaxè, ʧʦ-
ʩʢʦʣʴʢʫ Cmax ʜʦʢʩʠʮʠʢʣʠʥʘ ʩʦʩʪʘʚʠʣʘ ʥʝ 

ʤʝʥʝʝ 2086 ʥʛ/ʤʣ.  
ʉ ʫʯʝʪʦʤ ʫʢʘʟʘʥʥʦʛʦ ʚʳʰʝ, ʜʠʟʘʡʥ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʚʝʯʘʣ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨ-
ʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ [2]. 
ʇʦʣʫʯʝʥʥʳʝ ʧʨʠ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝ-

ʩʢʦʤ ʘʥʘʣʠʟʝ ʟʥʘʯʝʥʠʷ ʉmax ʠ AUC0-t ʙʳʣʠ 
ʧʦʜʚʝʨʛʥʫʪʳ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤʫ ʧʨʝʦʙʨʘ-
ʟʦʚʘʥʠʶ. ʆʮʝʥʢʘ ʥʦʨʤʘʣʴʥʦʩʪʠ ʨʘʩʧʨʝʜʝ-
ʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝ-
ʨʠʷ ʐʘʧʠʨʦ-ʋʠʣʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʟʥʘʯʝ-
ʥʠʷ ʉmax ʠ AUC0-t ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʣʦʛ-
ʥʦʨʤʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ (p>0,05), 
ʛʠʩʪʦʛʨʘʤʤʳ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 2-3.  

ʊʘʙʣʠʮʘ 3 ï ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠ ʫʩʨʝʜʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʭ 
ʧʘʨʘʤʝʪʨʦʚ

ʘ
 ʜʦʢʩʠʮʠʢʣʠʥʘ ʫ ʩʦʙʘʢ ʧʨʠ ʚʚʝʜʝʥʠʠ ʀʩʩʣʝʜʫʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ 

(çɼʦʢʩʠʪʨʦʥ ʞʝʚʘʪʝʣʴʥʳʝ ʪʘʙʣʝʪʢʠè) 

ˉ 
ʞʠʚ-
ʦʛʦ 

ʇʝʨʠ-
ʦʜ 

ʇʦ-
ʩʣʝʜ-
ʩʪʴ 

Cmax AUC 0-t 
AUC 0-
Ð 

AUC0-
t /

AUC0-
Ð 

Tmax 

kel 

t1/2ɓ 

(ʥʛ/ʤʣ) 
(ʥʛ/
ʤʣ*ʯ) 

(ʥʛ/
ʤʣ*ʯ) 

(ʯ) (ʯ) 

1 I ʀ-ʈ 3982,0 43055 43189 1,00 6 0,09 8,0 

2 I ʀ-ʈ 2692,9 34511 34630 1,00 3 0,09 7,8 

3 I ʀ-ʈ 4637,6 104805 105837 0,99 3 0,07 9,4 

4 I ʀ-ʈ 4862,5 86894 87810 0,99 4 0,07 10,0 

5 II ʈ-ʀ 2337,9 33114 33251 1,00 1,5 0,07 9,8 

6 II ʈ-ʀ 4608,7 124872 126205 0,99 6 0,07 10,2 

7 II ʈ-ʀ 4668,0 83085 83488 1,00 3 0,08 8,8 

8 II ʈ-ʀ 4269,4 69171 69606 0,99 4 0,07 9,8 

ʉʨʝʜ-
ʥʝʝ 

    4007,4 72439 73002 0,99 3 0,08 9,2 

ʉʂʆ     964,4 33760 34207 0,00 1,6 0,01 0,9 

ʆʉʂʆ     24 47 47 0 41 10 10 

ʘ ke ï ʢʦʥʩʪʘʥʪʘ ʩʢʦʨʦʩʪʠ ʵʣʠʤʠʥʘʮʠʠ, Tmax ï ʚʨʝʤʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ  
ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʧʣʘʟʤʝ, Cmax ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʧʣʘʟʤʝ, AUC0-t ï ʧʣʦʱʘʜʴ 
ʧʦʜ ʢʨʠʚʦʡ çʧʣʘʟʤʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷïʚʨʝʤʷè ʩ ʤʦʤʝʥʪʘ ʧʨʠʝʤʘ ʜʦ ʧʦʩʣʝʜʥʝʡ  
ʦʧʨʝʜʝʣʷʝʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦ ʚʨʝʤʝʥʥʦʡ ʪʦʯʢʝ t, AUC0-Ð - ʧʣʦʱʘʜʴ ʧʦʜ ʢʨʠʚʦʡ 
çʧʣʘʟʤʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷïʚʨʝʤʷè ʩ ʤʦʤʝʥʪʘ ʧʨʠʝʤʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʜʦ 
ʙʝʩʢʦʥʝʯʥʦʩʪʠ, AUC0-t/AUC0-Ð - ʩʦʦʪʥʦʰʝʥʠʝ ʟʥʘʯʝʥʠʡ AUC0-t ʠ AUC0-Ð, t1/2ɓ - ʧʝʨʠʦʜ 
ʧʦʣʫʚʳʚʝʜʝʥʠʷ. 
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ˉ 
ʞʠʚ-
ʦʛʦ 

ʇʝʨʠ-
ʦʜ 

ʇʦ-
ʩʣʝʜ-
ʩʪʴ 

Cmax AUC 0-t 
AUC 0-
Ð 

AUC0-
t /

AUC0-
Ð 

Tmax 
kel 

t1/2ɓ 

(ʥʛ/ʤʣ) 
(ʥʛ/
ʤʣ*ʯ) 

(ʥʛ/
ʤʣ*ʯ) 

(ʯ) (ʯ) 

1 II ʀ-ʈ 3684,4 58398 58519 1,00 6 0,09 7,8 

2 II ʀ-ʈ 2086,2 39967 40172 0,99 1 0,08 8,6 

3 II ʀ-ʈ 4800,3 83023 83245 1,00 2 0,09 8,0 

4 II ʀ-ʈ 4701,0 84416 84612 1,00 2 0,10 7,2 

5 I ʈ-ʀ 2127,3 32790 32913 1,00 4 0,07 9,5 

6 I ʈ-ʀ 3833,9 120474 122471 0,98 3 0,05 14,6 

7 I ʈ-ʀ 4761,1 77444 77851 0,99 8 0,07 10,1 

8 I ʈ-ʀ 4364,6 74741 74949 1,00 3 0,09 8,0 

ʉʨʝʜ-
ʥʝʝ 

    3794,9 71407 71842 0,99 3 0,08 9,2 

ʉʂʆ     1121,5 27796 28279 0,00 2,3 0,02 2,4 

ʆʉʂʆ     30 39 39 0 64 20 26 

ʊʘʙʣʠʮʘ 4 ï ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠ ʫʩʨʝʜʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʭ 
ʧʘʨʘʤʝʪʨʦʚ

ʘ
 ʜʦʢʩʠʮʠʢʣʠʥʘ ʫ ʩʦʙʘʢ ʧʨʠ ʚʚʝʜʝʥʠʠ ʈʝʬʝʨʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 

(çʈʦʥʘʢʩʘʥè) 

ʘ ke ï ʢʦʥʩʪʘʥʪʘ ʩʢʦʨʦʩʪʠ ʵʣʠʤʠʥʘʮʠʠ, Tmax ï ʚʨʝʤʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ  
ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʧʣʘʟʤʝ, Cmax ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʧʣʘʟʤʝ, AUC0-t ï ʧʣʦʱʘʜʴ 
ʧʦʜ ʢʨʠʚʦʡ çʧʣʘʟʤʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷïʚʨʝʤʷè ʩ ʤʦʤʝʥʪʘ ʧʨʠʝʤʘ ʜʦ ʧʦʩʣʝʜʥʝʡ  
ʦʧʨʝʜʝʣʷʝʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦ ʚʨʝʤʝʥʥʦʡ ʪʦʯʢʝ t, AUC0-Ð - ʧʣʦʱʘʜʴ ʧʦʜ ʢʨʠʚʦʡ 
çʧʣʘʟʤʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷïʚʨʝʤʷè ʩ ʤʦʤʝʥʪʘ ʧʨʠʝʤʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʜʦ 
ʙʝʩʢʦʥʝʯʥʦʩʪʠ, AUC0-t/AUC0-Ð - ʩʦʦʪʥʦʰʝʥʠʝ ʟʥʘʯʝʥʠʡ AUC0-t ʠ AUC0-Ð, t1/2ɓ - ʧʝʨʠʦʜ 
ʧʦʣʫʚʳʚʝʜʝʥʠʷ. 

pSW=0,0987 
ʈʠʩʫʥʦʢ 2 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʣʦʛʘʨʠʬ-

ʤʠʯʝʩʢʠ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ AUC0
-t ʜʦʢʩʠʮʠʢʣʠʥʘ 

pSW=0,0726 
ʈʠʩʫʥʦʢ 3 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʣʦʛʘʨʠʬ-

ʤʠʯʝʩʢʠ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʉmax 
ʜʦʢʩʠʮʠʢʣʠʥʘ 
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ɼʘʣʝʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ 
ʜʠʩʧʝʨʩʠʦʥʥʦʤʫ ʘʥʘʣʠʟʫ ANOVA, ʩ 
ʦʮʝʥʢʦʡ ʚʣʠʷʥʠʷ ʧʝʨʠʦʜʘ ʠ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʠ, ʨʘʩʯʝʪʦʤ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝ-
ʩʢʦʡ ʦʰʠʙʢʠ ʠ ʨʘʩʯʝʪʦʤ 90% ʜʦʚʝʨʠʪʝʣʴ-
ʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʜʣʷ ʦʪʥʦʰʝʥʠʷ ʤʘʢʩʠ-
ʤʘʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʠʩʩʣʝʜʫʝʤʦʛʦ ʠ 
ʨʝʬʝʨʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʦʚ (CmaxT/CmaxR) ʠ 
ʦʪʥʦʰʝʥʠʳʷ ʧʣʦʱʘʜʝʡ ʧʦʜ ʬʘʨʤʘʢʦʢʠʥʝ-
ʪʠʯʝʩʢʠʤʠ ʢʨʠʚʳʤʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʠ ʨʝ-
ʬʝʨʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʦʚ (AUC0-tT/AUC0-tR), 
ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 5. 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ 90% ʜʦʚʝʨʠʪʝʣʴʥʳʝ 
ʠʥʪʝʨʚʘʣʳ ʩʦʦʪʥʦʰʝʥʠʡ CmaxT/CmaxR ʠ 
AUC0-tT/AUC0-tR ʜʦʢʩʠʮʠʢʣʠʥʘ ʥʘʭʦʜʷʪʩʷ 
ʚ ʧʨʝʜʝʣʘʭ ʜʠʘʧʘʟʦʥʘ 80-125 %, ʠ, ʩʣʝʜʦ-
ʚʘʪʝʣʴʥʦ, ʠʩʩʣʝʜʫʝʤʳʡ ʠ ʨʝʬʝʨʝʥʪʥʳʡ 
ʧʨʝʧʘʨʘʪ ʷʚʣʷʶʪʩʷ ʙʠʦʵʢʚʠʚʘʣʝʥʪʥʳʤʠ. 
ɺʓɺʆɼʓ / CONCLUSIONS 
ɺʨʝʤʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʧʣʘʟʤʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʊmax) ʚ ʩʨʝʜ-
ʥʝʤ ʩʦʩʪʘʚʠʣʦ 3.0 ʯ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʛʦ 
ʧʨʝʧʘʨʘʪʘ çɼʦʢʩʠʪʨʦʥ ʞʝʚʘʪʝʣʴʥʳʝ ʪʘʙ-
ʣʝʪʢʠè ʠ 3.0 ʯ ʜʣʷ ʨʝʬʝʨʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘ-
ʪʘ çʈʦʥʘʢʩʘʥè. ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʣʘʟʤʝʥʥʘʷ 
ʢʦʥʮʝʥʪʨʘʮʠʷ (ʉmax) ʩʦʩʪʘʚʠʣʘ 
4007,4Ñ964,4 ʥʛ/ʤʣ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʝ-
ʧʘʨʘʪʘ çɼʦʢʩʠʪʨʦʥ ʞʝʚʘʪʝʣʴʥʳʝ ʪʘʙʣʝʪ-
ʢʠè ʠ 3794,9Ñ1121,5 ʥʛ/ʤʣ ʜʣʷ ʨʝʬʝʨʝʥʪ-
ʥʦʛʦ ʧʨʝʧʘʨʘʪʘ çʈʦʥʘʢʩʘʥè. 90% ʜʦʚʝʨʠ-
ʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʩʦʦʪʥʦʰʝʥʠʡ CmaxT/
CmaxR ʠ AUC0-tT/AUC0-tR ʜʦʢʩʠʮʠʢʣʠʥʘ 

ʊʘʙʣʠʮʘ 5 ï ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ANOVA (ʜʦʢʩʠʮʠʢʣʠʥ) 

  CmaxT/CmaxR AUC0-tT/AUC0-tR 

ɺʣʠʷʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 
P=0.671 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʝ 
ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʷ 

P=0.110 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʝ 
ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʷ 

ɺʣʠʷʥʠʝ ʧʝʨʠʦʜʘ 
P=0.773 

ʧʝʨʠʦʜ ʥʝ ʦʢʘʟʳʚʘʝʪ 
ʚʣʠʷʥʠʷ 

P=0.651 
ʧʝʨʠʦʜ ʥʝ ʦʢʘʟʳʚʘʝʪ 

ʚʣʠʷʥʠʷ 

ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ 
(MSE) 

0.006 0.014 

90% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ 
ʩʦʦʪʥʦʰʝʥʠʷ T/R, ʣʦʛʘʨʠʬʤʠʯʝ-

ʩʢʠ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʡ 
[-0.006; 0,1482] [-0.135; 0.098] 

90% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ 
ʩʦʦʪʥʦʰʝʥʠʷ T/R,  
ʘʨʠʬʤʝʪʠʯʝʩʢʠʡ, ʚ % 

[99.4; 116.0] [87.3; 110.3] 

ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʠʘʧʘʟʦʥʘ 80-125 
%. ʇʨʝʧʘʨʘʪʳ çɼʦʢʩʠʪʨʦʥ ʞʝʚʘʪʝʣʴʥʳʝ 
ʪʘʙʣʝʪʢʠè ʠ çʈʦʥʘʢʩʘʥè ̫ʚʣʷʶʪʩʷ ʙʠʦʵʢ-
ʚʠʚʘʣʝʥʪʥʳʤʠ. 
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ABSTRACT 
A study was carried out to investigate 

the bioequivalence of the drugs "Doxitron 
chewable tablets" and "Ronaxan" when ad-
ministered to dogs. Two groups of animals 
were formed with 4 dogs in each group. A 
cross-sectional study design was used for the 
experiment. Biological material (blood) was 
sampled before drug administration, and 15, 
30, 45 min, 1, 1.5, 2, 3, 4, 6, 8, 8, 10, 24, 30, 
48, 72 h after drug administration. In the 
course of the study the following parameters 
were controlled: concentrations of the active 
substance of the preparations in the blood 
plasma of dogs. The article describes in de-
tail the scheme of the experiment, reagents 
and standard samples, the process of sample 
preparation of blood plasma samples and 
HPLC-MS/MS analysis. The bioequivalence 
of the preparations "Doxitron chewable tab-
lets" and "Ronaxan" is evaluated. The time 
to reach the maximum plasma concentration 
(Tmax) averaged 3.0 h for the investigational 
drug "Doxitron chewable tablets" and 3.0 h 
for the reference drug "Ronaxan". The maxi-
mum plasma concentration (Cmax) was 
4007.4Ñ964.4 ng/ml for the study drug Dox-
itron Chewable Tablets and 3794.9Ñ1121.5 
ng/ml for the reference drug Ronaxan. The 
90% confidence intervals of CmaxT/CmaxR and 
AUC0-tT/AUC0-tR ratios of doxycycline were 
within the range of 80-125%. The prepara-
tions "Doxitron chewable tablets" and 
"Ronaxan" are bioequivalent. 
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ʇɽʈɽʏɽʅʔ ʉʆʂʈɸʑɽʅʀʁ ʀ 
ʆɹʆɿʅɸʏɽʅʀʁ 

T ï ʠʩʩʣʝʜʫʝʤʳʡ ʧʨʝʧʘʨʘʪ çɼʦʢʩʠʪʨʦʥ 
ʞʝʚʘʪʝʣʴʥʳʝ ʪʘʙʣʝʪʢʠè 
R ï ʨʝʬʝʨʝʥʪʥʳʡ ʧʨʝʧʘʨʘʪ çʈʦʥʘʢʩʘʥè 
ʊʌʕ ï ʪʚʝʨʜʦʬʘʟʥʘʷ ʵʢʩʪʨʘʢʮʠʷ 
MRM ï ʤʝʪʦʜ çʨʝʛʠʩʪʨʘʮʠʠ ʚʳʙʨʘʥ-

ʥʳʭ ʨʝʘʢʮʠʡè 
ʊmax ï ʚʨʝʤʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴ-

ʥʦʡ ʧʣʘʟʤʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 
CmaxT ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʣʘʟʤʝʥʥʘʷ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷ ʜʦʢʩʠʮʠʢʣʠʥʘ ʧʦʩʣʝ ʧʨʠʤʝʥʝ-
ʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ çɼʦʢʩʠʪʨʦʥè 
CmaxR ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʣʘʟʤʝʥʥʘʷ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷ ʜʦʢʩʠʮʠʢʣʠʥʘ ʧʦʩʣʝ ʧʨʠʤʝʥʝ-
ʥʠʷ ʨʝʬʝʨʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʘ çʈʦʥʘʢʩʘʥè 
t1/2ɓ ï ʧʝʨʠʦʜ ʧʦʣʫʚʳʚʝʜʝʥʠʷ ʜʝʡʩʪʚʫ-

ʶʱʝʛʦ ʚʝʱʝʩʪʚʘ 
ke ï ʢʦʥʩʪʘʥʪʘ ʩʢʦʨʦʩʪʠ ʵʣʠʤʠʥʘʮʠʠ 
Cmax ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ 

ʧʣʘʟʤʝ 
AUC0-t ï ʧʣʦʱʘʜʴ ʧʦʜ ʢʨʠʚʦʡ 

çʧʣʘʟʤʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷïʚʨʝʤʷè ʩ ʤʦ-
ʤʝʥʪʘ ʧʨʠʝʤʘ ʜʦ ʧʦʩʣʝʜʥʝʡ ʦʧʨʝʜʝʣʷʝʤʦʡ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦ ʚʨʝʤʝʥʥʦʡ ʪʦʯʢʝ t 
AUC0-Ð - ʧʣʦʱʘʜʴ ʧʦʜ ʢʨʠʚʦʡ 

çʧʣʘʟʤʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷïʚʨʝʤʷè ʩ ʤʦ-
ʤʝʥʪʘ ʧʨʠʝʤʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 
ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ 
AUC0-t/AUC0-Ð - ʩʦʦʪʥʦʰʝʥʠʝ ʟʥʘʯʝ-

ʥʠʡ AUC0-t ʠ AUC0-Ð 

MIC ï ʤʠʥʠʤʘʣʴʥʳʝ ʠʥʛʠʙʠʨʫʶʱʠʝ 
ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʅʇʂʆ ï ʥʠʞʥʠʡ ʧʨʝʜʝʣ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 
CmaxT/CmaxR ï ʦʪʥʦʰʝʥʠʝ ʟʥʘʯʝʥʠʡ 

CmaxT ʠ CmaxR 

AUC0-tT - ʧʣʦʱʘʜʴ ʧʦʜ ʢʨʠʚʦʡ 
çʧʣʘʟʤʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷïʚʨʝʤʷè ʩ ʤʦ-
ʤʝʥʪʘ ʧʨʠʝʤʘ ʜʦ ʧʦʩʣʝʜʥʝʡ ʦʧʨʝʜʝʣʷʝʤʦʡ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦ ʚʨʝʤʝʥʥʦʡ ʪʦʯʢʝ t ʜʣʷ 
ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ 
AUC0-ÐR - ʧʣʦʱʘʜʴ ʧʦʜ ʢʨʠʚʦʡ 

çʧʣʘʟʤʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷïʚʨʝʤʷè ʩ ʤʦ-
ʤʝʥʪʘ ʧʨʠʝʤʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 
ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʜʣʷ ʨʝʬʝʨʝʥʪʥʦʛʦ ʧʨʝ-
ʧʘʨʪʘ 
AUC0-tT/AUC0-tR ï - ʩʦʦʪʥʦʰʝʥʠʝ ʟʥʘ-

ʯʝʥʠʡ AUC0-tT ʠ AUC0-ÐR 
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ʈɽʌɽʈɸʊ 
ɻʝʧʘʪʦʪʦʢʩʠʢʘʥʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, 
ʩʧʦʩʦʙʥʳʝ ʦʢʘʟʳʚʘʪʴ ʦʨʛʘʥʦʩʧʝʮʠʬʠʯʝʩʢʦʝ ʧʦʚʨʝʞʜʘʶʱʝʝ ʜʝʡʩʪʚʠʝ, ʯʪʦ ʤʦ-
ʞʝʪ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʠʭ ʧʨʷʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʢʘʢ ʥʘ ʛʝʧʘʪʦʮʠʪʳ, ʪʘʢ ʠ ʥʘ ʜʨʫ-
ʛʠʝ ʩʪʨʫʢʪʫʨʥʳʝ ʝʜʠʥʠʮʳ ʧʝʯʝʥʠ. ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ- ʦʮʝʥʢʘ ʚʣʠ-
ʥ̫ʠ̫ ʩʦʚʨʝʤʝʥʥrʭ ʛʝʧʘʪʦʪʦʢʩʠʢʘʥʪʦʚ ʥʘ ɻʣʠʤʠʥʘʮʠʁ  ʢʦʬʝʠʥʘ. ʀʩʩʣʝʜʦʚʘʥʠ̫ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʚʠʚʘʨʠʠ ʢʘʬʝʜʨʳ ʬʘʨʤʘʢʦʣʦʛʠʠ ʠ ʪʦʢʩʠʢʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ ʉʇʙɻʋɺʄ. 
ɼʣʷ ʠʥʜʫʮʠʨʦʚʘʥʠʷ ʛʝʧʘʪʦʪʦʢʩʠʯʥʳʭ ʩʦʩʪʦʷʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʦʤʳʰʣʝʥʥʳʝ ʚʝʱʝ-
ʩʪʚʘ ʨʘʟʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʛʨʫʧʧ: ʬʪʘʣʝʚʳʡ ʘʥʛʠʜʨʠʜ, ʵʪʠʣʝʥʜʠʘʤʠʥ ʠ ʭʣʦʨʦʬʦʨʤ. ɺʩʝ 
ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʪʦʢʩʠʢʘʥʪʳ ʟʘʜʘʚʘʣʠʩʴ ʚ ʜʦʟʠʨʦʚʢʘʭ ʜʣʷ ʦʜʥʦʤʦʤʝʥʪʥʦʡ (ʚ ʪʝʯʝʥʠʝ 
ʩʫʪʦʢ) ʠʥʜʫʢʮʠʠ ʛʝʧʘʪʦʪʦʢʩʠʯʥʳʭ ʩʦʩʪʦʷʥʠʡ. ʉʧʫʩʪʷ ʩʫʪʢʠ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʤʦʜʝʣʠʨʦ-
ʚʘʥʠʷ, ʫ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʦʧʨʝʜʝʣʷʣʠʩʴ ʫʨʦʚʥʠ ʢʦʬʝʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʚ ʧʦʣ-
ʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʳʜʫʱʝʡ ʩʝʨʠʝʡ ʦʧʳʪʘ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʟʠʨʦʚʢʠ 100ʤʛ/ʢʛ, 
ʪʘʢ ʢʘʢ ʧʨʠ ʜʘʥʥʦʤ ʨʝʞʠʤʝ ʜʦʟʠʨʦʚʘʥʠʷ ʥʘʤʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʝ ʬʘʨ-
ʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʝ ʧʨʦʬʠʣʠ ʢʦʬʝʠʥʘ. ʄʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥ-
ʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ STATISTICA 6.1. ʈʘʩʩʯʠʪʳʚʘʣʠ 
ʩʨʝʜʥʶʶ ʘʨʠʬʤʝʪʠʯʝʩʢʫʶ (ʄ) ʠ ʝʝ ʩʨʝʜʥʶʶ ʦʰʠʙʢʫ (m), ʨʘʩʯʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʥʠʮʳ 
(ʨ) ʧʦ ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ ʥʝ ʧʨʦʚʦʜʠʣʩʷ ʚ ʩʚʷʟʠ ʩ ʧʦʠʩʢʦʚʳʤ ʭʘʨʘʢʪʝʨʦʤ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʛʨʫʧʧ ʩʨʘʚʥʝʥʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʳ ʤʦ-
ʞʝʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʢʘʞʜʳʡ ʛʝʧʘʪʦʪʦʢʩʠʢʘʥʪ ʠʤʝʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʥʳʝ 
ʦʩʦʙʝʥʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʢʦʬʝʠʥʦʚʫʶ ʧʨʦʙʫ ʜʣʷ ʨʘʟʥʳʭ ʚʠʜʦʚ ʛʝʧʘʪʦ-
ʪʦʢʩʠʯʥʦʩʪʠ, ʚ ʪ.ʯ. ʥʝʚʳʨʘʞʝʥʥʦʡ. ʊʦ ʝʩʪʴ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʤʦʞʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʛʝʧʘ-
ʪʦʪʦʢʩʠʯʥʳʝ ʩʦʩʪʦʷʥʠʷ ʜʘʞʝ ʚ ʣʘʪʝʥʪʥʦʡ ʬʦʨʤʝ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ, ʢʘʢ ʤʝ-
ʪʦʜ ʦʮʝʥʢʠ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ ʥʘ ʩʪʘʜʠʠ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ. 

https://rscf.ru/project/23-26-00011/
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ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ɻʝʧʘʪʦʪʦʢʩʠʢʘʥʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦ-

ʙʦʡ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, 
ʩʧʦʩʦʙʥʳʝ ʦʢʘʟʳʚʘʪʴ ʦʨʛʘʥʦʩʧʝʮʠʬʠʯʝ-
ʩʢʦʝ ʧʦʚʨʝʞʜʘʶʱʝʝ ʜʝʡʩʪʚʠʝ, ʯʪʦ ʤʦʞʝʪ 
ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʠʭ ʧʨʷʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ  
ʢʘʢ ʥʘ ʛʝʧʘʪʦʮʠʪʳ, ʪʘʢ ʠ ʥʘ ʜʨʫʛʠʝ ʩʪʨʫʢ-
ʪʫʨʥʳʝ ʝʜʠʥʠʮʳ ʧʝʯʝʥʠ[1]. 
ʆʜʥʠʤ ʠʟ ʤʝʭʘʥʠʟʤʦʚ ʜʝʡʩʪʚʠʷ ʛʝʧʘ-

ʪʦʪʦʢʩʠʢʘʥʪʦʚ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʨʝʘʢ-
ʪʠʚʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠʥʪʝʨʤʝʜʠʘʪʦʚ ʚ 
ʧʨʦʮʝʩʩʝ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ ʧʝʯʝʥʠ. 
ʅʘʨʫʰʝʥʠʝ ʥʦʨʤʘʣʴʥʦʡ ʵʣʠʤʠʥʘʮʠʠ ʜʘʥ-
ʥʳʭ ʚʝʱʝʩʪʚ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʥʘʢʦʧʣʝ-
ʥʠʶ ʪʦʢʩʠʯʝʩʢʠʭ ʤʝʪʘʙʦʣʠʪʦʚ ʠ ʨʘʟʚʠ-
ʪʠʶ ʛʝʧʘʪʦʪʦʢʩʠʯʥʳʭ ʵʬʬʝʢʪʦʚ[2]. 
ɽʱʝ ʦʜʥʠʤ ʤʝʭʘʥʠʟʤʦʤ ʚʦʟʜʝʡʩʪʚʠʷ 

ʛʝʧʘʪʦʪʦʢʩʠʢʘʥʪʦʚ ʷʚʣʷʝʪʩʷ ʦʢʠʩʣʠʪʝʣʴ-
ʥʳʡ ʩʪʨʝʩʩ, ʚʦʟʥʠʢʘʶʱʠʡ ʧʨʠ ʫʩʠʣʝʥʠʠ 
ʦʙʨʘʟʦʚʘʥʠʷ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʠ ʩʥʠ-
ʞʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠ-
ʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ. ʇʦʚʳʰʝʥʥʦʝ ʦʙʨʘʟʦʚʘ-
ʥʠʝ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʚ ʧʝʯʝʥʠ ʤʦʞʝʪ 
ʚʳʟʳʚʘʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢ-
ʪʫʨ, ʚʢʣʶʯʘʷ ʣʠʧʠʜʥʳʝ ʤʝʤʙʨʘʥʳ, ʯʪʦ, ʚ 
ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʜʘʥʥʦʛʦ ʦʨʛʘʥʘ[3]. 
ɺ ʮʝʣʦʤ, ʤʝʭʘʥʠʟʤʳ ʜʝʡʩʪʚʠʷ ʛʝʧʘʪʦ-

ʪʦʢʩʠʢʘʥʪʦʚ ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʳʤ ʠ ʤʥʦʛʦ-
ʛʨʘʥʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʚʢʣʶʯʘʶʱʠʤ ʚʟʘʠ-
ʤʦʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʤʝʪʘʙʦ-
ʣʠʯʝʩʢʠʭ ʧʫʪʝʡ ʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. 
ʀʟʫʯʝʥʠʝ ʵʪʠʭ ʤʝʭʘʥʠʟʤʦʚ ʠʤʝʝʪ ʚʘʞʥʦʝ 
ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʧʦʩʦʙʦʚ 
ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠ ʣʝʯʝʥʠʷ ʛʝʧʘʪʦʧʘʪʠʡ 
ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʘ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʦʮʝ-
ʥʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʪʦʢʩʠʯʥʦʩʪʴ ʥʦʚʳʭ 
ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ[4]. 
ɺʘʞʥʦʡ ʥʘʫʯʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ 

ʜʠʘʛʥʦʩʪʠʢʘ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʛʝʧʘ-
ʪʦʪʦʢʩʠʢʘʥʪʦʚ, ʪʘʢ ʢʘʢ ʧʨʠ ʠʭ ʜʘʞʝ ʥʝʟʥʘ-
ʯʠʪʝʣʴʥʦʤ ʧʦʩʪʫʧʣʝʥʠʠ, ʪʦʢʩʠʯʥʦʩʪʴ ʤʦ-
ʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʣʘʪʝʥʪʥʦ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 
ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ 
ʦʧʠʩʘʥʳ ʢʫʤʫʣʷʪʠʚʥʳʝ ʵʬʬʝʢʪʳ ʧʦʜʦʙ-
ʥʳʭ ʩʦʝʜʠʥʝʥʠʡ [5]. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ 
ʪʘʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʤʦʞʝʪ ʷʚʣʷʝʪʩʷ ʢʦʥ-
ʪʨʦʣʴ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʨʝʥʩʘ ʩʧʝʮʠʬʠ-
ʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʷʚʣʷʶʱʠʭʩʷ ʤʘʨʢʝʨʘ-
ʤʠ ʩʦʩʪʦʷʥʠʷ ʚ ʪ.ʯ. ʜʝʪʦʢʩʠʢʘʮʠʦʥʥʦʡ 
ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ. ʊʘʢʠʤ ʤʘʨʢʝʨʦʤ ʤʦʞʝʪ 

ʷʚʣʷʪʴʩʷ ʵʣʠʤʠʥʘʮʠʷ ʢʦʬʝʠʥʘ, ʢʦʪʦʨʘʷ 
ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʧʨʝʜʠʢʪʦʨʦʤ [6]. 
ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ- ʦʮʝʥ-

ʢʘ ʚʣʠʷʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʧʘʪʦʪʦʢʩʠʢʘʥ-
ʪʦʚ ʥʘ ʵʣʠʤʠʥʘʮʠʶ ʢʦʬʝʠʥʘ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS  
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʚʠʚʘʨʠʠ 

ʢʘʬʝʜʨʳ ʬʘʨʤʘʢʦʣʦʛʠʠ ʠ ʪʦʢʩʠʢʦʣʦʛʠʠ 
ʌɻɹʆʋ ɺʆ ʉʇʙɻʋɺʄ. ʂʦʣʠʯʝʩʪʚʦ ʞʠ-
ʚʦʪʥʳʭ, ʠʭ ʚʦʟʨʘʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 
ʞʠʚʘʷ ʤʘʩʩʘ, ʫʩʣʦʚʠʷ ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨ-
ʞʘʥʠʷ ʙʳʣʠ ʵʢʚʠʚʘʣʝʥʪʥʳ ʩ ʧʨʝʜʳʜʫʱʝʡ 
ʩʝʨʠʝʡ ʵʢʩʧʝʨʠʤʝʥʪʘ [7].  
ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʧʨʠʥʮʠʧʘʤʠ ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥ-
ʚʝʥʮʠʠ ʦ ʟʘʱʠʪʝ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, 
ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʜʨʫ-
ʛʠʭ ʥʘʫʯʥʳʭ ʮʝʣʝʡ, ʧʨʘʚʠʣʘʤʠ ʥʘʜʣʝʞʘ-
ʱʝʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʠ ʢʣʠʥʠʯʝʩʢʦʡ (GLP ʠ 
GCP) ʧʨʘʢʪʠʢʠ, ʘ ʪʘʢʞʝ ʪʨʝʙʦʚʘʥʠʷʤ ɼʠ-
ʨʝʢʪʠʚʳ 2010/63/EU ɽʚʨʦʧʝʡʩʢʦʛʦ ʧʘʨʣʘ-
ʤʝʥʪʘ ʠ ʩʦʚʝʪʘ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ ʦʪ 22 
ʩʝʥʪʷʙʨʷ 2010 ʛʦʜʘ ʧʦ ʦʭʨʘʥʝ ʞʠʚʦʪʥʳʭ, 
ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʥʘʫʯʥʳʭ ʮʝʣʷʭ [8,9]. ɼʠ-
ʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʜʦʙʨʝʥ ʢʦʤʠʩʩʠʝʡ ʧʦ 
ʙʠʦʵʪʠʢʝ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨ-
ʩʠʪʝʪ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè. 
ɼʣʷ ʠʥʜʫʮʠʨʦʚʘʥʠʷ ʛʝʧʘʪʦʪʦʢʩʠʯʥʳʭ 

ʩʦʩʪʦʷʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʦʤʳʰʣʝʥ-
ʥʳʝ ʚʝʱʝʩʪʚʘ ʨʘʟʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʛʨʫʧʧ: 

-ɸʥʛʠʜʨʠʜʳ ʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ - ʬʪʘ-
ʣʝʚʳʡ ʘʥʛʠʜʨʠʜ; 

-ɸʣʠʬʘʪʠʯʝʩʢʠʝ ʘʤʠʜʳ- ʵʪʠʣʝʥʜʠʘ-
ʤʠʥ; 

-ʆʨʛʘʥʠʯʝʩʢʠʝ ʪʦʢʩʠʢʘʥʪʳ ï ʭʣʦʨʦ-
ʬʦʨʤ. 
ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʪʦʢʩʠʢʘʥʪʳ 

ʟʘʜʘʚʘʣʠʩʴ ʚ ʜʦʟʠʨʦʚʢʘʭ ʜʣʷ ʦʜʥʦʤʦʤʝʥʪ-
ʥʦʡ (ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ) ʠʥʜʫʢʮʠʠ ʛʝʧʘʪʦ-
ʪʦʢʩʠʯʥʳʭ ʩʦʩʪʦʷʥʠʡ [10,11,12]. 
ʉʧʫʩʪʷ ʩʫʪʢʠ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ, ʫ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ 
ʦʧʨʝʜʝʣʷʣʠʩʴ ʫʨʦʚʥʠ ʢʦʬʝʠʥʘ ʚ ʩʳʚʦʨʦʪ-
ʢʝ ʢʨʦʚʠ ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʳ-
ʜʫʱʝʡ ʩʝʨʠʝʡ ʦʧʳʪʘ [7], ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-
ʝʤ ʜʦʟʠʨʦʚʢʠ 100ʤʛ/ʢʛ, ʪʘʢ ʢʘʢ ʧʨʠ ʜʘʥ-
ʥʦʤ ʨʝʞʠʤʝ ʜʦʟʠʨʦʚʘʥʠʷ ʥʘʤʠ ʙʳʣʠ ʚʳ-
ʷʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʝ ʬʘʨʤʘʢʦʢʠ-
ʥʝʪʠʯʝʩʢʠʝ ʧʨʦʬʠʣʠ ʢʦʬʝʠʥʘ. 
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ʄʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪ-
ʢʫ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ STATISTICA 
6.1. ʈʘʩʩʯʠʪʳʚʘʣʠ ʩʨʝʜʥʶʶ ʘʨʠʬʤʝʪʠʯʝ-
ʩʢʫʶ (ʄ) ʠ ʝʝ ʩʨʝʜʥʶʶ ʦʰʠʙʢʫ (m), ʨʘʩ-
ʯʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʥʠʮʳ (ʨ) ʧʦ ʢʨʠʪʝ-
ʨʠʶ ʉʪʴʶʜʝʥʪʘ ʥʝ ʧʨʦʚʦʜʠʣʩʷ ʚ ʩʚʷʟʠ ʩ 
ʧʦʠʩʢʦʚʳʤ ʭʘʨʘʢʪʝʨʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 
ʦʪʩʫʪʩʪʚʠʝʤ ʛʨʫʧʧ ʩʨʘʚʥʝʥʠʷ. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS  
ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝ-

ʥʦ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʩʦ ʩʪʦʨʦʥʳ 
ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʚ ʨʝʟʫʣʴʪʘ-
ʪʝ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ. ʋʨʦʚʝʥʴ ʢʦʬʝʠʥʘ 
ʦʧʨʝʜʝʣʷʣʠ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʥʘ ʩʧʝʢʪʨʦʬʦ-
ʪʦʤʝʪʨʝ ʋʌ 1100, ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ [7] 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥ-

ʥʳʭ ʜʘʥʥʳʭ, ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʥʝ 
ʩʫʱʝʩʪʚʫʝʪ ʢʘʢʦʡ-ʣʠʙʦ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʦ-
ʮʝʩʩʦʤ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʦʬʝʠʥʘ ʫ 
ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ. ɹʦʣʝʝ ʪʦʛʦ, ʤʳ ʦʙʥʘʨʫ-
ʞʠʣʠ, ʯʪʦ ʫʨʦʚʝʥʴ ʢʦʬʝʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ 
ʢʨʦʚʠ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʟʥʘʯʠʪʝʣʴ-
ʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ ʙʝʟ ʢʘʢʦʡ-ʣʠʙʦ 
ʧʘʪʦʣʦʛʠʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ, ʚʨʝʤʝʥʥʦʡ 
ʠʥʪʝʨʚʘʣ ʧʦʣʥʦʛʦ ʫʜʘʣʝʥʠʷ ʢʦʬʝʠʥʘ ʥʝ 
ʦʭʚʘʪʳʚʘʣʩʷ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʚʨʝʤʝʥʥʳʭ 
ʨʘʤʢʘʭ (ʨʠʩ.1). 
ʌʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʢʦʬʝ-

ʠʥʘ ʧʨʠ ʠʩʧʦʣɹʟʦʚʘʥʠʠ ʬʪʘʣʝʚʦʛʦ ʘʣɹʜʝ-

ʛʠʜʘ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ 
ʦʙʨʘʟʦʤ: ʜʣʠʪʝʣʴʥʦ ʧʣʘʪʦ (ʜʦ 4 ʯʘʩʦʚ), 
ʟʘʪʝʤ- ʧʣʘʥʦʤʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ, ʯʪʦ 
ʭʘʨʘʢʪʝʨʥʦ, ʫʯʠʪʳʚʘʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ 
ʧʦʢʘʟʘʪʝʣʴ ʫʨʦʚʥʷ, ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʥʝʛʘ-
ʪʠʚʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 
ʩʦʩʪʦʷʥʠʝ ʧʝʯʝʥʠ. 
ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʠʣʝʥʜʠʘʤʠʥʘ 

ʢʦʬʝʠʥʦʚʳʡ ʧʨʦʬʠʣʴ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʦ-
ʚʘʣʩʷ ʜʣʠʪʝʣʴʥʳʤ ʧʣʘʪʦ (ʜʦ 4 ʯʘʩʦʚ), ʩʤʝ-
ʥʷʶʱʠʤʩʷ ʜʘʣʴʥʝʡʰʠʤ ʨʝʟʢʠʤ ʩʥʠʞʝʥʠ-
ʝʤ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʫʤʝʨʝʥʥʦʛʦ ʥʝʛʘ-
ʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦ-
ʩʪʦʷʥʠʝ ʧʝʯʝʥʠ. ʇʨʠʤʝʥʝʥʠʝ ʭʣʦʨʦʬʦʨʤʘ 
ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʯʝʨʝʜʫʶʱʠʤʠʩʷ ʩʥʠ-
ʞʝʥʠʷʤʠ ʠ ʧʦʜʲʸʤʘʤʠ ʫʨʦʚʥʷ ʢʦʬʝʠʥʘ ʚ 
ʪʝʯʝʥʠʝ 8 ʯʘʩʦʚ, ʘ ʟʘʪʝʤ- ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ 
ʩʥʠʞʝʥʠʝʤ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʳʨʘʞʝʥ-
ʥʦʛʦ ʛʝʧʘʪʦʪʦʢʩʠʯʥʦʛʦ ʜʝʡʩʪʚʠʷ. 
ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʛʝʧʘʪʦʪʦʢʩʠʯ-
ʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʭʠʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 
ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʛʝʧʘʪʦʪʦʢʩʠʢʘʥʪʘ. ʀ ʘʥʘ-
ʣʠʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʢʘʨ-
ʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʦʤʦʛʘʝʪ ʙʦʣʝʝ ʪʦʯ-
ʥʦ ʦʮʝʥʠʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʨʠʩʢ ʜʣʷ 
ʧʝʯʝʥʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ 
ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʚʝʪʝʨʠʥʘʨʠʠ.  

ʊʘʙʣʠʮʘ 1 ï ʋʨʦʚʝʥʴ ʢʦʬʝʠʥʘ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ (ʚ ʤʢʛ) ʧʦʩʣʝ ʚʚʝʜʝʥʠʝ  
ʵʢʟʦʛʝʥʥʦʛʦ ʢʦʬʝʠʥʘ ʫ ʧʦʜʦʧʳʪʥʳʭ ʢʨʳʩ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʛʝʧʘʪʦʪʦʢʩʠʢʘʥʪʦʚ 

ʨʘʟʥʳʭ ʛʨʫʧʧ(n=6) 

ʀʩʧʦʣʴʟʫʝʤʳʡ 
ʛʝʧʘʪʦʪʦʢʩʠʢʘʥʪ 

ʌʪʘʣʝʚʳʡ  
ʘʥʛʠʜʨʠʜ 

ʕʪʠʣʝʥʜʠʘʤʠʥ ʍʣʦʨʦʬʦʨʤ 

T ʧʦʩʣʝ  
ʚʚʝʜʝʥʠʷ /  
ʧʦʣ ʞʠʚʦʪʥʳʭ 

ǁ ǀ ǁ ǀ ǁ ǀ 

30 ʤʠʥ 81,6Ñ7,5 79,9Ñ5,7 72,4Ñ5,2 73,7Ñ4,3 67,2Ñ4,1 66,5Ñ5,2 

1 ʯʘʩ 82,7Ñ6,9 81,2Ñ6,1 72,2Ñ4,9 73,4Ñ5,1 71,6Ñ3,9 71,1Ñ4,6 

2 ʯʘʩʘ 81,4Ñ7,1 80,6Ñ5,7 69,3Ñ4,7 70,5Ñ4,8 79,3Ñ3,7 81,3Ñ4,2 

4 ʯʘʩʘ 80,3Ñ6,2 78,3Ñ5,3 67,1Ñ5,3 70,2Ñ5,7 80,4Ñ4,2 80,2Ñ4,5 

8 ʯʘʩʦʚ 71,4Ñ5,8 71,5Ñ6,4 42,8Ñ4,1 45,2Ñ6,2 79,5Ñ3,8 81,1Ñ5,7 

12 ʯʘʩʦʚ 58,6Ñ6,1 59,7Ñ3,5 34,7Ñ3,9 37,3Ñ5,3 62,1Ñ4,7 60,3Ñ5,1 
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ʈʠʩʫʥʦʢ 1 ï ʋʨʦʚʝʥʴ ʢʦʬʝʠʥʘ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ (ʚ ʤʢʛ) ʫ ʩʘʤʮʦʚ (ǁ) ʠ ʩʘʤʦʢ (ǀ)  
ʧʦʜʦʧʳʪʥʳʭ ʢʨʳʩ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʵʢʟʦʛʝʥʥʦʛʦ ʢʦʬʝʠʥʘ ʫ ʧʦʜʦʧʳʪʥʳʭ ʢʨʳʩ  

ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʛʝʧʘʪʦʪʦʢʩʠʢʘʥʪʦʚ ʨʘʟʥʳʭ ʛʨʫʧʧ(n=6)  

ɺʓɺʆɼʓ / CONCLUSION  
ɺʘʞʥʝʡʰʠʤʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʠʟʤʝ-

ʥʝʥʠʷʤʠ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʧʨʠ ʭʠʤʠʯʝʩʢʦʤ 
ʧʦʨʘʞʝʥʠʠ ʧʝʯʝʥʠ ʷʚʣʷʶʪʩʷ ʥʘʢʦʧʣʝʥʠʝ 
ʥʝʡʪʨʘʣʴʥʳʭ ʣʠʧʠʜʦʚ, ʥʘʨʫʰʝʥʠʝ ʘʢʪʠʚ-
ʥʦʩʪʠ ʤʝʤʙʨʘʥ ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʨʝ-
ʪʠʢʫʣʫʤʘ ʩ ʨʝʟʢʠʤ ʩʥʠʞʝʥʠʝʤ ʘʥʪʠʪʦʢʩʠ-
ʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʦʨʛʘʥʘ, ʙʠʦʵʥʝʨʛʝʪʠʯʝ-
ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʠʪʦʭʦʥʜʨʠʷʭ, ʫʛʥʝʪʝ-
ʥʠʝ ʙʝʣʢʦʚʦʛʦ ʩʠʥʪʝʟʘ, ʜʠʩʙʘʣʘʥʩ ʠʦʥʥʦ-
ʛʦ ʩʦʩʪʘʚʘ ʢʣʝʪʢʠ ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʨʝʞʜʝ-
ʥʠʷ ʤʝʤʙʨʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ, 
ʠʟʤʝʥʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ 
ʤʝʩʩʝʥʞʝʨʦʚ. 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʤʳ ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʢʘʞ-
ʜʳʡ ʛʝʧʘʪʦʪʦʢʩʠʢʘʥʪ ʠʤʝʝʪ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʳʝ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦ-
ʣʷʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʢʦʬʝʠʥʦʚʫʶ ʧʨʦʙʫ 
ʜʣʷ ʨʘʟʥʳʭ ʚʠʜʦʚ ʛʝʧʘʪʦʪʦʢʩʠʯʥʦʩʪʠ, ʚ 
ʪ.ʯ. ʥʝʚʳʨʘʞʝʥʥʦʡ. ʊʦ ʝʩʪʴ ʪʘʢʠʤ ʩʧʦʩʦ-
ʙʦʤ ʤʦʞʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʛʝʧʘʪʦʪʦʢ-
ʩʠʯʥʳʝ ʩʦʩʪʦʷʥʠʷ ʜʘʞʝ ʚ ʣʘʪʝʥʪʥʦʡ ʬʦʨ-
ʤʝ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ, ʢʘʢ 
ʤʝʪʦʜ ʦʮʝʥʢʠ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ ʥʘ 
ʩʪʘʜʠʠ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ. 
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ABSTRACT  
Hepatotoxicants are a variety of chemical 

substances that can have organ-specific dam-
aging effects, which may be the result of 
their direct effects on both hepatocytes and 
other structural units of the liver. The pur-
pose of this study is to evaluate the effect of 
modern hepatotoxicants on caffeine elimina-
tion. The studies were carried out in the vi-
varium of the Department of Pharmacology 
and Toxicology of the Federal State Budget-
ary Educational Institution of Higher Educa-
tion of St. Petersburg State University of 
Medicine. Industrial substances of different 
chemical groups have been used to induce 
hepatotoxic conditions: phthalic anhydride, 
ethylenediamine and chloroform. All of the 
above toxicants were given in dosages for 
the immediate (within 24 hours) induction of 
hepatotoxic conditions. One day after the 
completion of the simulation, the levels of 
caffeine in the blood serum of the experi-
mental animals were determined in full ac-
cordance with the previous series of experi-
ments, using a dosage of 100 mg/kg, since 
with this dosage regimen we identified the 
most stable pharmacokinetic profiles of caf-
feine. Mathematical and statistical pro-
cessing of the obtained data was carried out 
using the STATISTICA 6.1 program. The 
arithmetic mean (M) and its mean error (m) 
were calculated; the significance of the dif-
ference (p) was not calculated using the Stu-
dent's test due to the exploratory nature of 
the study and the lack of comparison groups. 
Based on the conducted research, we can 
conclude that each hepatotoxicant has indi-
vidual characteristic characteristics, which 

allows us to recommend a caffeine test for 
different types of hepatotoxicity, incl. unex-
pressed. That is, in this way it is possible to 
diagnose hepatotoxic conditions even in a 
latent form, which can be used as a method 
for assessing the toxicity of a drug at the 
stage of preclinical development. 
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ʩʪʚʠʷ ʥʘ ʠʭ ʦʨʛʘʥʠʟʤ ʧʨʝʧʘʨʘʪʘ ʠʥʪʝʨʬʝʨʦʥʘ ʣʷʤʙʜʘ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʮʠʢʣʦʬʦʩʬʘ-
ʤʠʜʘ (ʎʌ). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠʤʝʥʝ-
ʥʠʷ ʎʌ ʧʨʠʚʦʜʠʣʦ ʢ ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʣʠʤʬʦʠʜʥʳʭ ʢʣʝʪʦʢ ʠ ʧʦʷʚʣʝʥʠʶ ʦʯʘʛʦʚ 
ʩʢʦʧʣʝʥʠʷ ʙʣʘʩʪʥʳʭ ʢʣʝʪʦʢ ʠ ʤʝʛʘʢʘʨʠʦʮʠʪʦʚ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʨʘʞʝʥʠʝ ʣʠʤʬʦʠʜʥʦʡ 
ʠ ʢʨʦʚʝʪʚʦʨʥʦʡ ʪʢʘʥʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ 
ʩʝʣʝʟʝʥʢʫ, ʤʘʩʩʦʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʪʦʨʦʡ ʚ ʛʨʫʧʧʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʎʌ ʙʳʣ ʫʚʝʣʠʯʝʥ 
3,53 ʨʘʟʘ, ʚ ʛʨʫʧʧʝ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʎʌ ʠ ʧʨʝʧʘʨʘʪʘ ʠʥʪʝʨʬʝʨʦʥʘ ʣʷʤʙʜʘ 
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ï ʚ 2,75 ʨʘʟ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ.  ʊʘʢʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʫʤʝʥʴʰʝʥʠʝ ʤʘʩʩʦʚʦ-
ʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʠʤʫʩʘ ʥʘ 47,6-50,0% ʚ ʵʪʠʭ ʞʝ ʛʨʫʧʧʘʭ, ʯʪʦ ʤʦʞʥʦ ʨʘʩʮʝʥʠʚʘʪʴ ʢʘʢ 
ʧʦʨʘʞʝʥʠʝ ʦʨʛʘʥʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ʅʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʎʌ ʥʘ ʩʝʣʝʟʝʥʢʫ ʧʦʜʪʚʝʨ-
ʞʜʘʣʦʩʴ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ. ʊʘʢ ʧʨʠ ʠʥʜʫʮʠʨʦʚʘʥʠʠ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʠ 
ʫʙʳʣʴ ʙʝʣʦʡ ʧʫʣʴʧʳ ʩʦʩʪʘʚʠʣʘ 73,0-77,5% ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪ-
ʥʳʭ, ʯʪʦ ʥʘ 20,0% ʚʳʰʝ, ʯʝʤ ʫ ʢʨʳʩ, ʢʦʪʦʨʳʤ ʧʨʠʤʝʥʷʣʠ ʠʥʪʝʨʬʝʨʦʥ ʣʷʤʙʜʘ, ʯʪʦ ʤʦʞʝʪ 
ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʠʤʤʫʥʦʪʨʦʧʥʦʤ ʚʣʠʷʥʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ. 
ʂʨʦʤʝ ʪʦʛʦ, ʟʥʘʯʠʤʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʦʨʛʘʥʠʟʤ ʟʜʦʨʦ-
ʚʳʭ ʢʨʳʩ ʠʥʪʝʨʬʝʨʦʥʘ ʣʷʤʙʜʘ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʨʛʘʥʘʭ ʥʝ ʚʳʷʚʣʝʥʦ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ 
ʢʘʨʪʠʥʘ ʩʭʦʜʥʘ ʩ ʪʘʢʦʚʦʡ ʫ ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʞʠʚʦʪʥʳʤ.  

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʅʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘ-

ʥʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʘʢ ʫ ʯʝʣʦʚʝʢʘ, 
ʪʘʢ ʠ ʫ ʞʠʚʦʪʥʳʭ, ʦʙʫʩʣʦʚʣʝʥʦ ʚʣʠʷʥʠʝʤ 
ʥʘ ʦʨʛʘʥʠʟʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ 
ʧʨʠʨʦʜʥʦʛʦ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞ-
ʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʟʘʙʦʣʝʚʘ-
ʥʠʷʤʠ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ [1]. ʇʨʠ ʵʪʦʤ 
ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʞʠʚʦʪʥʦ-
ʚʦʜʩʪʚʘ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʨʷʜʘ 
ʧʨʦʙʣʝʤ ʚ ʠʤʤʫʥʥʳʭ ʬʫʥʢʮʠʷʭ, ʢʘʢ ʫ 
ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ, ʪʘʢ ʠ ʫ ʤʦʣʦʜʥʷʢʘ, 
ʯʪʦ ʥʝʠʟʙʝʞʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʧʨʦʜʫʢʪʠʚ-
ʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ, ʧʦʣʫʯʝʥʠʠ ʠ ʩʦʭʨʘʥʥʦ-
ʩʪʠ ʤʦʣʦʜʥʷʢʘ [2].  ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ 
ʚʝʪʝʨʠʥʘʨʥʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ ʘʢʪʫʘʣʴʥʳʤ 
ʦʩʪʘʝʪʩʷ ʧʦʠʩʢ, ʜʦʢʣʠʥʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦ-
ʚʘʥʠʝ ʠ ʢʣʠʥʠʯʝʩʢʘʷ ʘʧʨʦʙʘʮʠʷ ʩʨʝʜʩʪʚ 
ʠʤʤʫʥʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʪʝʨʘʧʠʠ, 
ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʥʦʨʤʘʣʠʟʘʮʠʶ ʬʫʥʢʮʠʡ 
ʟʚʝʥʴʝʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʯʘʩʪʥʦʩʪʠ, 
ʢ ʪʘʢʠʤ ʩʨʝʜʩʪʚʘʤ ʦʪʥʦʩʷʪʩʷ ʧʨʝʧʘʨʘʪʳ 
ʥʘ ʦʩʥʦʚʝ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʠʥʪʝʨʬʝʨʦ-
ʥʦʚ, ʢʦʨʨʠʛʠʨʫʶʱʠʭ ʠʤʤʫʥʥʳʝ ʜʠʩʬʫʥʢ-
ʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʜʝʬʠʮʠ-
ʪʘ ʵʥʜʦʛʝʥʥʳʭ ʨʝʛʫʣʷʪʦʨʥʳʭ ʤʦʣʝʢʫʣ ʠ 
ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʠʭ ʵʬʬʝʢʪʦʚ [3]. 
ɺ ʨʘʤʢʘʭ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʬʘʨʤʘʢʦʣʦ-

ʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʫʶʪ ʠʩ-
ʢʫʩʩʪʚʝʥʥʳʡ ʚʪʦʨʠʯʥʳʡ ʠʤʤʫʥʦʜʝʬʠʮʠʪ, 
ʤʦʜʝʣʠʨʫʝʤʳʡ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪ-
ʥʳʭ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʚʳʩʦʢʠʭ ʜʦʟ ʮʠʢ-
ʣʦʬʦʩʬʘʤʠʜʘ [2, 4]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʟʘʠ-
ʤʦʜʝʡʩʪʚʠʝ ʘʣʢʠʣʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ, ʦʙ-
ʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʤʝʪʘʙʦʣʠʟʤʝ ʮʠʢʣʦʬʦʩ-
ʬʘʤʠʜʘ ʚ ʦʨʛʘʥʠʟʤʝ, ʩ ɼʅʂ ʘʢʪʠʚʥʦ ʜʝʣʷ-
ʱʠʭʩʷ ʢʣʝʪʦʢ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʨʝʞʜʝʥʠʶ 
ʠʭ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʩʥʠʞʝʥʠʶ 
ʢʦʣʠʯʝʩʪʚʘ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ 

ʚ ʧʝʨʚʠʯʥʳʭ ʠ ʚʪʦʨʠʯʥʳʭ ʣʠʤʬʦʠʜʥʳʭ 
ʦʨʛʘʥʘʭ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʥʘʨʫʰʝʥʠʝʤ ʠʭ 
ʛʠʩʪʦʩʪʨʫʢʪʫʨʳ [5]. ɺ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʦʤ 
ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʨʘʤʢʘʭ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʦʡ ʤʦʜʝʣʠ ʮʠʢʣʦʬʦʩʬʘʤʠʜʠʥʜʫʮʠ-
ʨʦʚʘʥʥʦʡ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʠ ʥʘ ʣʘʙʦʨʘ-
ʪʦʨʥʳʭ ʢʨʳʩʘʭ ʙʳʣʠ ʧʦʢʘʟʘʥʳ ʠʤʤʫʥʦ-
ʪʨʦʧʥʳʝ ʵʬʬʝʢʪʳ ʧʨʝʧʘʨʘʪʘ ʨʝʢʦʤʙʠ-
ʥʘʥʪʥʦʛʦ ʚʠʜʦʩʧʝʮʠʬʠʯʝʩʢʦʛʦ (ʙʳʯʴʝʛʦ) 
ʠʥʪʝʨʬʝʨʦʥʘ ʣʷʤʙʜʘ [2]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 
ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʪʘʣʘ ʦʮʝʥʢʘ ʘʨʭʠ-
ʪʝʢʪʦʥʠʢʠ ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʭ ʦʨʛʘʥʦʚ ʣʘ-
ʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ ʚ ʫʩʣʦʚʠʷʭ ʮʠʢʣʦʬʦʩ-
ʬʘʤʠʜʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʠ 
ʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʠʥʪʝʨʬʝʨʦʥʘ 
ʣʷʤʙʜʘ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʨʘʙʦʪʘ ʙʳʣʘ ʧʨʦ-

ʚʝʜʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʈʫʢʦʚʦʜʩʪʚʦʤ 
ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚè (ʧʦʜ ʨʝʜ. 
ʄʠʨʦʥʦʚʘ ɸ.ʅ., 2012) ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ 
ʜʝʡʩʪʚʫʶʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʨʦʩʩʠʡ-
ʩʢʠʭ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ ʥʘ ʙʘʟʝ ʣʘʙʦ-
ʨʘʪʦʨʠʠ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 
ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ 
ʚʠʚʘʨʠʷ ʌɻɹʅʋ çɺʅʀɺʀʇʌʠʊè. ɼʠʟʘʡʥ 
ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣ ʦʜʦʙ-
ʨʝʥ ʂʦʤʠʩʩʠʝʡ ʧʦ ʙʠʦʵʪʠʢʝ ʠʥʩʪʠʪʫʪʘ. 
ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʪʦʨʠʯʥʦʡ ʠʤʤʫʥʦʩʫ-
ʧʨʝʩʩʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʮʠʢʣʦʬʦʩʬʘʤʠʜ 
(çʕʥʜʦʢʩʘʥÈ 200 ʤʛè, Baxter Oncology 
GmbH, ɻʝʨʤʘʥʠʷ). ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʩ-
ʧʦʣʴʟʦʚʘʣʠ ʧʨʝʧʘʨʘʪ ʚʠʜʦʩʧʝʮʠʬʠʯʥʦʛʦ 
ʜʣʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʨʝʢʦʤʙʠ-
ʥʘʥʪʥʦʛʦ ʠʥʪʝʨʬʝʨʦʥʘ ʣʷʤʙʜʘ ʩ ʘʢʪʠʚʥʦ-
ʩʪʴʶ ʥʝ ʤʝʥʝʝ 10000 ʄɽ/ʤʣ, ʨʘʟʨʘʙʦʪʘʥ-
ʥʳʡ ʚ ʆʆʆ çʅʇʎ çʇʨʦɹʠʦʊʝʭè, ʈʝʩʧʫʙ-
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ʣʠʢʘ ɹʝʣʘʨʫʩʴ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʠʟʘʡ-
ʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 4 
ʛʨʫʧʧʳ ʩʘʤʦʢ ʙʝʩʧʦʨʦʜʥʳʭ ʥʝʣʠʥʝʡʥʳʭ 
ʙʝʣʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʢʨʳʩ ʤʘʩʩʦʡ ʪʝʣʘ 
200,0Ñ20,0 ʛ ʧʦ n=10 ʚ ʢʘʞʜʦʡ: 
I ʛʨʫʧʧʘ ï ʢʨʳʩʘʤ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ 

ʚʚʦʜʠʣʠ çʕʥʜʦʢʩʘʥÈ 200 ʤʛè ʚ ʜʦʟʝ 70ʤʛ/
ʢʛ ʚ ʦʙʲʝʤʝ 0,5 ʤʣ ʪʨʝʭʢʨʘʪʥʦ ʩ ʠʥʪʝʨʚʘ-
ʣʦʤ 48 ʯʘʩʦʚ; II ʛʨʫʧʧʘ ï ʢʨʳʩʘʤ ʚʥʫʪʨʠ-
ʙʨʶʰʠʥʥʦ ʚʚʦʜʠʣʠ çʕʥʜʦʢʩʘʥÈ 200 ʤʛè 
ʚ ʜʦʟʝ 70ʤʛ/ʢʛ ʚ ʦʙʲʝʤʝ 0,5 ʤʣ ʪʨʝʭʢʨʘʪʥʦ 
ʩ ʠʥʪʝʨʚʘʣʦʤ 48 ʯʘʩʦʚ; ʥʘ 5-ʝ ʩʫʪʢʠ ʧʦʩʣʝ 
ʧʦʩʣʝʜʥʝʡ ʠʥʲʝʢʮʠʠ ʠʤʤʫʥʦʜʝʧʨʝʩʩʘʥʪʘ 
ʧʦʜʦʧʳʪʥʳʤ ʢʨʳʩʘʤ ʚʥʫʪʨʠʤʳʰʝʯʥʦ 
ʚʚʦʜʠʣʠ ʧʨʝʧʘʨʘʪ ʠʥʪʝʨʬʝʨʦʥʘ ʣʷʤʙʜʘ ʚ 
ʜʦʟʝ 0,1 ʤʣ/ʢʛ ʚ ʦʙʲʝʤʝ 0,2 ʤʣ ʜʚʫʢʨʘʪʥʦ 
ʩ ʠʥʪʝʨʚʘʣʦʤ 48 ʯ; III ʛʨʫʧʧʘ ï ʢʣʠʥʠʯʝ-
ʩʢʠ ʟʜʦʨʦʚʳʝ ʢʨʳʩʳ, ʢʦʪʦʨʳʤ ʚʥʫʪʨʠʤʳ-
ʰʝʯʥʦ ʚʚʦʜʠʣʠ ʧʨʝʧʘʨʘʪ ʠʥʪʝʨʬʝʨʦʥʘ 
ʣʷʤʙʜʘ ʚ ʜʦʟʝ 0,1 ʤʣ/ʢʛ ʚ ʦʙʲʝʤʝ 0,2 ʤʣ 
ʜʚʫʢʨʘʪʥʦ ʩ ʠʥʪʝʨʚʘʣʦʤ 48 ʯ; IV ʛʨʫʧʧʘ ï 
ʛʨʫʧʧʘ ʢʦʥʪʨʦʣʷ ï ʢʨʳʩʘʤ ʚʚʦʜʠʣʠ ʠʟʦʪʦ-
ʥʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ ʥʘʪʨʠʷ ʭʣʦʨʠʜʘ ʚʥʫʪʨʠ-
ʙʨʶʰʠʥʥʦ ʚ ʦʙʲʝʤʝ 0,5 ʤʣ ʪʨʝʭʢʨʘʪʥʦ ʩ 
ʠʥʪʝʨʚʘʣʦʤ 48 ʯʘʩʦʚ ʠ ʚʥʫʪʨʠʤʳʰʝʯʥʦ 
ʦʙʲʝʤʝ 0,2 ʤʣ ʜʚʫʢʨʘʪʥʦ ʩ ʠʥʪʝʨʚʘʣʦʤ 48 
ʯ. ʅʘ 24 ʜʝʥʴ ʧʦʜʦʧʳʪʥʳʭ ʢʨʳʩ ʚʩʝʭ 
ʛʨʫʧʧ ʚʳʚʦʜʠʣʠ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʝʨʝʜʦ-
ʟʠʨʦʚʢʦʡ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʩ ʜʘʣʴʥʝʡʰʠʤ 
ʧʨʦʚʝʜʝʥʠʝʤ ʘʫʪʦʧʩʠʠ ʠ ʛʠʩʪʦʧʘʪʦʣʦʛʠ-
ʯʝʩʢʠʤ ʠʟʫʯʝʥʠʝʤ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. 
ʇʦʩʣʝ ʠʟʚʣʝʯʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ 
ʧʨʦʚʦʜʠʣʠ ʠʭ ʚʟʚʝʰʠʚʘʥʠʝ ʥʘ ʤʠʢʨʦʘʥʘ-
ʣʠʪʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʚʝʩʘʭ (Acculab, 
USA) ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʩʯʝʪʦʤ ʤʘʩʩʦʚʳʭ 
ʢʦʵʬʬʠʮʠʝʥʪʦʚ (ʄʂ) ʜʣʷ ʪʠʤʫʩʘ ʠ ʩʝʣʝ-
ʟʸʥʢʠ - ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʧʨʝʜ-
ʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʧʨʦʮʝʥʪʥʦʝ ʦʪʥʦʰʝ-
ʥʠʝ ʤʘʩʩʳ ʦʨʛʘʥʘ ʢ ʤʘʩʩʝ ʪʝʣʘ ʞʠʚʦʪʥʦʛʦ 
[6]. ʆʙʨʘʟʮʳ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ 
(ʩʝʣʝʟʝʥʢʘ, ʪʠʤʫʩ, ʧʝʯʝʥʴ) ʬʠʢʩʠʨʦʚʘʣʠ ʚ 
10% ʨʘʩʪʚʦʨʝ ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʠʥʘ, 
ʧʦʜʚʝʨʛʘʣʠ ʦʙʝʟʚʦʞʠʚʘʥʠʶ ʚ ʩʧʠʨʪʘʭ 
ʚʦʟʨʘʩʪʘʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʟʘʣʠʚʘʣʠ ʚ 
ʙʣʦʢʠ ʧʘʨʘʬʠʥʦʚʦʡ ʩʨʝʜʦʡ 
çHistomixè (ʆʆʆ çɹʠʦʚʠʪʨʫʤè, ʈʦʩʩʠʷ). 
ɼʘʣʝʝ ʥʘ ʤʠʢʨʦʪʦʤʝ ʨʦʪʘʮʠʦʥʥʦʛʦ ʪʠʧʘ 
(çHospitex Diagnosticsè, ʀʪʘʣʠʷ) ʛʦʪʦʚʠʣʠ 
ʩʝʨʠʡʥʳʝ ʩʨʝʟʳ ʪʦʣʱʠʥʦʡ 3-5 ʤʢʤ. ɼʣʷ 
ʠʟʫʯʝʥʠʷ ʦʙʱʝʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢ-
ʪʫʨʳ ʦʨʛʘʥʦʚ ʛʠʩʪʦʩʨʝʟʳ ʙʳʣʠ ʦʢʨʘʰʝʥʳ 

ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ 
ʤʝʪʦʜʠʢʝ [7]. ɼʣʷ ʠʟʫʯʝʥʠʷ ʛʠʩʪʦʣʦʛʠʯʝ-
ʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠʤʝʥʷʣʠ ʤʠʢʨʦʩʢʦʧ 
ʤʘʨʢʠ çHospitex diagnosticsè (ʀʪʘʣʠʷ). 
ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʙʳʣʠ ʩʜʝʣʘʥʳ ʥʘ 
ʚʩʪʨʦʝʥʥʫʶ ʢʘʤʝʨʫ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 5 
ʄʧʠʢʩ. ʆʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʤʦʨʬʦ-
ʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦ-
ʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ çImageJè [8]. ɺ ʢʘʯʝ-
ʩʪʚʝ ʩʪʘʥʜʘʨʪʘ ʜʣʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 
ʠʟʤʝʨʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʣʠʥʝʡʢʘ ʄʆɺ. 
ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫ-

ʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʘʢʝʪ ʧʨʦ-
ʛʨʘʤʤ Statistica v10 (STATsoft, USA) ʩ 
ʨʘʩʯʝʪʦʤ ʩʨʝʜʥʝʡ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ (ʄ) ʠ 
ʦʰʠʙʢʠ ʩʨʝʜʥʝʡ (Sɽ). ʉʨʘʚʥʝʥʠʝ ʛʨʫʧʧ 
ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ U-ʪʝʩʪʘ ʄʘʡʥʘ-
ʋʠʪʥʠ. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS  
 ʇʨʠ ʦʮʝʥʢʝ ʤʘʩʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʠʤʤʫʥʥʳʭ ʦʨʛʘʥʦʚ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʝ-
ʟʫʣʴʪʘʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1. 
ɺ ʛʨʫʧʧʝ I ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʄʂ 

ʩʝʣʝʟʸʥʢʠ ʚ 3,53 ʨʘʟʘ (ʨ<0,0005) ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ (IV), ʚ ʛʨʫʧʧʝ II 
ï ʚ 2,75 ʨʘʟ (ʨ<0,0005) ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʛʨʫʧʧʳ IV. ʊʘʢ ʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 
ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʤ ʧʨʠʤʝʥʷʣʠ 
ʧʨʝʧʘʨʘʪ ʠʥʪʝʨʬʝʨʦʥʘ ʣʷʤʙʜʘ ʥʘ ʬʦʥʝ 
ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʠ, ʄʂ ʩʝʣʝʟʝʥʢʠ ʥʘ 
22,1% (ʨ<0,0005) ʥʠʞʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ I. 
ɺ ʛʨʫʧʧʘʭ ʢʨʳʩ ʩ ʮʠʢʣʦʬʦʩʬʘʤʠʜʠʥ-

ʜʫʮʠʨʦʚʘʥʥʦʡ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʝʡ (I ʠ II) 
ʦʪʤʝʯʝʥʦ ʫʤʝʥʴʰʝʥʠʝ ʄʂ ʪʠʤʫʩʘ ʥʘ 47,6
-50,0% (ʨ<0,0005) ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʫʧʧʳ 
ʢʦʥʪʨʦʣʷ (IV). ɺ ʛʨʫʧʧʝ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦ-
ʨʦʚʳʭ ʢʨʳʩ, ʢʦʪʦʨʳʤ ʧʨʠʤʝʥʷʣʠ ʧʨʝʧʘ-
ʨʘʪ ʠʥʪʝʨʬʝʨʦʥʘ ʣʷʤʙʜʘ (III), ʜʦʩʪʦʚʝʨ-
ʥʳʭ ʠʟʤʝʥʝʥʠʡ ʄʂ ʩʝʣʝʟʸʥʢʠ ʠ ʪʠʤʫʩʘ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ ʥʝ ʫʩʪʘ-
ʥʦʚʣʝʥʦ. ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦ-
ʚʘʥʠʠ ʩʝʣʝʟʸʥʢʠ ʢʨʳʩ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ 
(IV) ʚʳʷʚʣʝʥʦ ʧʦʣʥʦʢʨʦʚʠʝ ʢʨʘʩʥʦʡ ʧʫʣʴ-
ʧʳ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʛʨʘʥʫʣ ʛʝʤʦ-
ʩʠʜʝʨʠʥʘ, ʙʝʣʘʷ ʧʫʣʴʧʘ ʯʝʪʢʦ ʚʳʨʘʞʝʥʘ ʠ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʦʣʴʰʠʤʠ ʩʢʦʧʣʝʥʠʷʤʠ 
ʣʠʤʬʦʠʜʥʳʭ ʢʣʝʪʦʢ ʚʦʢʨʫʛ ʧʫʣʴʧʘʨʥʳʭ 
ʩʦʩʫʜʦʚ, ʵʪʠ ʩʢʦʧʣʝʥʠʷ ʬʦʨʤʠʨʦʚʘʣʠ 
ʢʨʫʧʥʳʝ ʠ ʪʝʩʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʬʦʣʣʠ-
ʢʫʣʦʧʦʜʦʙʥʳʝ ʩʪʨʫʢʪʫʨʳ ʙʝʟ ʩʚʝʪʣʳʭ 
ʮʝʥʪʨʦʚ (ʨʠʩ.1ʘ).  
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ʆʨʛʘʥʳ 
ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

I II III IV 

ʉʝʣʝʟʸʥʢʘ 1,130Ñ0,011*** 0,880Ñ0,047***
ȹȹȹ 0,370Ñ0,029 0,320Ñ0,022 

ʊʠʤʫʩ 0,030Ñ0,0018*** 0,032Ñ0,0020*** 0,060Ñ0,0056 0,060Ñ0,0045 

ʊʘʙʣʠʮʘ 1 ï ʄʘʩʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʨʛʘʥʦʚ ʧʦʜʦʧʳʪʥʳʭ ʢʨʳʩ (ʄÑm), % 

ɸ ɹ

ɺ ɻ 

ɼ ɽ 

ʈʠʩʫʥʦʢ 1 ï ɸʨʭʠʪʝʢʪʦʥʠʢʘ ʩʝʣʝʟʸʥʢʠ ʧʦʜʦʧʳʪʥʳʭ ʢʨʳʩ:  
ɸ - ʬʦʣʣʠʢʫʣʦʧʦʜʦʙʥʳʝ ʩʪʨʫʢʪʫʨʳ ʙʝʟ ʩʚʝʪʣʳʭ ʮʝʥʪʨʦʚ (ʛʨʫʧʧʘ IV); ɹ ïʙʝʣʘʷ ʠ  
ʢʨʘʩʥʘʷ ʧʫʣʴʧʘ; ɺ,ɻ ï ʢʨʫʧʥʳʝ ʢʣʝʪʢʠ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʷʜʝʨ, ʠʤʝʚʰʠʭ ʤʦʨʬʦʣʦʛʠʶ 
ʤʝʛʘʢʘʨʠʦʮʠʪʦʚ (ʛʨʫʧʧʘ I); ɼ- ʢʘʧʠʣʣʷʨʳ ʩ ʛʝʤʘʪʦʩʠʜʝʨʦʬʘʛʦʤʠ (ʛʨʫʧʧʘ II);  
ɽ - ʩʢʦʧʣʝʥʠʷʤʠ ʣʠʤʬʦʠʜʥʳʭ ʢʣʝʪʦʢ ʚʦʢʨʫʛ ʧʫʣʴʧʘʨʥʳʭ ʩʦʩʫʜʦʚ (ʛʨʫʧʧʘ III).  

ʋʚʝʣ.: ɸ,ɹ,ɺ,ɼ,ɽ ï 40ʭ; ɻ- 100ʭ. 
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ʋ ʢʨʳʩ ʩ ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʮʠʢʣʦʬʦʩ-
ʬʘʤʠʜʦʤ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʝʡ (ʛʨʫʧʧʘ I) 
ʘʨʭʠʪʝʢʪʦʥʠʢʘ ʩʝʣʝʟʸʥʢʠ ʙʳʣʘ ʧʨʝʜʩʪʘʚ-
ʣʝʥʘ ʙʝʣʦʡ ʠ ʢʨʘʩʥʦʡ ʧʫʣʴʧʦʡ (ʨʠʩ.1ʙ). 
ʂʨʘʩʥʘʷ ʧʫʣʴʧʘ - ʩ ʚʳʨʘʞʝʥʥʳʤ ʧʦʣʥʦ-
ʢʨʦʚʠʝʤ ʠ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʛʨʘʥʫʣ 
ʛʝʤʦʩʠʜʝʨʠʥʘ, ʯʘʩʪʴʶ ʣʝʞʘʱʠʭ ʩʚʦʙʦʜʥʦ, 
ʯʘʩʪʴʶ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʮʠʪʦʧʣʘʟʤʝ ʛʝ-
ʤʘʪʦʩʝʜʝʨʦʬʘʛʦʚ. ɺ ʩʠʥʫʩʘʭ ʦʧʨʝʜʝʣʷ-
ʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʫʧʥʳʭ ʢʣʝʪʦʢ 
ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʷʜʝʨ, ʠʤʝʚʰʠʭ ʤʦʨʬʦ-
ʣʦʛʠʶ ʤʝʛʘʢʘʨʠʦʮʠʪʦʚ (ʨʠʩ.1 ʚ, ʛ). ʂʨʦʤʝ 
ʪʦʛʦ, ʚ ʩʠʥʫʩʘʭ ʢʨʘʩʥʦʡ ʧʫʣʴʧʳ ʧʨʠʩʫʪ-
ʩʪʚʦʚʘʣʠ ʤʦʥʦʥʫʢʣʝʘʨʳ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ 
ʩ ʤʦʨʬʦʣʦʛʠʝʡ, ʙʣʠʟʢʦʡ ʢ ʙʣʘʩʪʥʳʤ ʢʣʝʪ-
ʢʘʤ. ɺ ʢʘʧʠʣʣʷʨʘʭ ʢʨʘʩʥʦʡ ʧʫʣʴʧʳ ʦʪʤʝ-
ʯʘʣʠ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʛʝʤʘʪʦʩʠʜʝʨʦʬʘʛʦʚ. 
ɹʝʣʘʷ ʧʫʣʴʧʘ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʪʢʘ-
ʥʷʭ ʚʳʛʣʷʜʠʪ ʟʘʧʫʩʪʝʚʰʝʡ. ɸʨʪʝʨʠʠ ʣʠʤ-
ʬʦʠʜʥʳʭ ʬʦʣʣʠʢʫʣʦʚ ʟʘʧʫʩʪʝʚʰʠʝ. ʇʝʨʠ-
ʘʨʪʝʨʠʘʣʴʥʳʝ ʤʫʬʪʳ ʧʨʦʩʚʝʪʣʝʥʥʳʝ.  
ʉʪʨʫʢʪʫʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʝʣʝʟʸʥʢʠ ʚ 

ʛʨʫʧʧʝ II ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʧʫʩʪʝʚʰʝʡ 

ʢʨʘʩʥʦʡ ʧʫʣʴʧʦʡ, ʚ ʢʘʧʠʣʣʷʨʘʭ ʚʠʜʥʦ 
ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʛʝʤʘʪʦʩʠʜʝʨʦʬʘʛʦʚ 
(ʨʠʩ.1ʜ) ʠ ʝʜʠʥʠʯʥʳʝ ʢʣʝʪʢʠ ʩʨʝʜʥʝʛʦ 
ʨʘʟʤʝʨʘ ʩ ʤʦʨʬʦʣʦʛʠʝʡ ʙʣʘʩʪʥʳʭ. ɹʝʣʘʷ 
ʧʫʣʴʧʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʢʦʧʣʝʥʠʷʤʠ ʣʠʤ-
ʬʦʮʠʪʦʚ ʚʦʢʨʫʛ ʧʫʣʴʧʘʨʥʳʭ ʩʦʩʫʜʦʚ, 
ʬʦʨʤʠʨʫʶʱʠʭ ʤʝʣʢʠʝ ʠ ʥʝʧʨʘʚʠʣʴʥʦʡ 
ʬʦʨʤʳ ʬʦʣʣʠʢʫʣʦʧʦʜʦʙʥʳʝ ʢʦʤʧʣʝʢʩʳ 
ʙʝʟ ʩʚʝʪʣʳʭ ʮʝʥʪʨʦʚ. 
ɺ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʣʝʟʸʥʢʠ 

ʢʨʳʩ, ʢʦʪʦʨʳʤ ʧʨʠʤʝʥʷʣʠ ʧʨʝʧʘʨʘʪ ʠʥ-
ʪʝʨʬʝʨʦʥʘ ʣʷʤʙʜʘ (ʛʨʫʧʧʘ III), ʢʨʘʩʥʘʷ 
ʧʫʣʴʧʘ ʧʦʣʥʦʢʨʦʚʥʘʷ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ 
ʢʦʣʠʯʝʩʪʚʦʤ ʛʨʘʥʫʣ ʛʝʤʦʩʠʜʝʨʠʥʘ, ʙʝʣʘʷ 
ʧʫʣʴʧʘ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ 
ʙʦʣʴʰʠʤʠ ʩʢʦʧʣʝʥʠʷʤʠ ʣʠʤʬʦʠʜʥʳʭ 
ʢʣʝʪʦʢ ʚʦʢʨʫʛ ʧʫʣʴʧʘʨʥʳʭ ʩʦʩʫʜʦʚ 
(ʨʠʩ.1ʝ), ʵʪʠ ʩʢʦʧʣʝʥʠʷ ʬʦʨʤʠʨʫʶʪ ʢʨʫʧ-
ʥʳʝ ʠ ʪʝʩʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʬʦʣʣʠʢʫʣʦ-
ʧʦʜʦʙʥʳʝ ʩʪʨʫʢʪʫʨʳ ʙʝʟ ʨʘʟʣʠʯʠʤʳʭ 
ʩʚʝʪʣʳʭ ʮʝʥʪʨʦʚ.  
ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʤʠ ʚ ʪʘʙʣʠʮʝ 2, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳ-

ʊʘʙʣʠʮʘ 2 ï ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʝʣʝʟʸʥʢʠ ʧʦʜʦʧʳʪʥʳʭ ʢʨʳʩ 

ʇʣʦʱʘʜʴ, 
ʤʢʤ2 

ɻʨʫʧʧʳ ʞʠʚʦʪʥʳʭ 

I II III IV 

ɹʝʣʘʷ ʧʫʣʴʧʘ 0,065Ñ0,0061** 0,078Ñ0,0040*** 0,251Ñ0,0110 0,289Ñ0,0223 

ʇʨʠʤʝʯʘʥʠʝ: **ʧʨʠ ʨ<0,005, ***ʧʨʠ ʨ<0,0005 ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʫʧʧʳ IV 

ʚʦʜ, ʯʪʦ ʧʨʠ ʠʥʜʫʮʠʨʦʚʘʥʠʠ ʮʠʢʣʦʬʦʩʬʘ-
ʤʠʜʦʤ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʠ ʫʙʳʣʴ ʙʝʣʦʡ 
ʧʫʣʴʧʳ ʩʦʩʪʘʚʠʣʘ 73,0-77,5% ʦʪʥʦʩʠʪʝʣʴ-
ʥʦ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. ɺ 
ʛʨʫʧʧʝ ʢʨʳʩ, ʢʦʪʦʨʳʤ ʧʨʠʤʝʥʷʣʠ ʠʥʪʝʨ-
ʬʝʨʦʥ ʣʷʤʙʜʘ (ʛʨʫʧʧʘ II), ʵʪʦ ʟʥʘʯʝʥʠʝ ʥʘ 
20,0% ʥʠʞʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ I, ʯʪʦ ʤʦʞʝʪ 
ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʠʤ-
ʤʫʥʦʪʨʦʧʥʦʤ ʚʣʠʷʥʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʝ-
ʧʘʨʘʪʘ. 
ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʨʝʟʫʣʴʪʘʪʘʤ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʝʤʦʥ-
ʩʪʨʠʨʫʶʱʠʭ ʧʦʨʘʞʝʥʠʝ ʩʝʣʝʟʝʥʢʠ ʠ ʥʝ-
ʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ ʫ ʢʨʳʩ, ʧʦʣʫʯʘʚ-
ʰʠʭ ʠʥʲʝʢʮʠʠ ʮʠʢʣʦʬʦʩʬʘʤʠʜʘ: ʥʘʣʠʯʠʝ 
ʥʝʢʨʦʟʘ ʣʠʤʬʦʮʠʪʦʚ ʚ ʣʠʤʬʘʪʠʯʝʩʢʠʭ 
ʬʦʣʣʠʢʫʣʘʭ ʠ ʧʝʨʠʘʨʪʝʨʠʘʣʴʥʳʭ ʣʠʤʬʦ-
ʠʜʥʳʭ ʦʙʦʣʦʯʢʘʭ ʫʯʘʩʪʢʦʚ ʙʝʣʦʡ ʧʫʣʴʧʳ; 

ʬʠʙʨʦʟ ʩʝʣʝʟʝʥʢʠ ʚ ʫʯʘʩʪʢʘʭ ʢʨʘʩʥʦʡ 
ʧʫʣʴʧʳ. ʆʜʥʘʢʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʘʰʠʭ ʨʝ-
ʟʫʣʴʪʘʪʦʚ, ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʥʘʙʣʶʜʘʣʦʩʴ 
ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʩʝʣʝʟʝʥʢʠ ʧʨʠ ʜʚʫʢʨʘʪ-
ʥʦʤ ʚʚʝʜʝʥʠʠ ʎʌ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʚ 
ʜʦʟʝ 50 ʤʛ/ʢʛ. ʇʦʣʫʯʝʥʥʳʝ ʦʪʣʠʯʠʷ, ʚʦʟ-
ʤʦʞʥʦ, ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʳ ʜʨʫʛʠʤ 
ʨʝʞʠʤʦʤ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʠ ʙʦʣʴ-
ʰʠʤ ʩʨʦʢʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʨʳʩ ʧʝʨʝʜ 
ʵʚʪʘʥʘʟʠʝʡ [9]. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʥʘʠʙʦʣʴ-
ʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʩʝʣʝʟʝʥʢʠ ʧʨʠ ʚʚʝ-
ʜʝʥʠʠ ʎʌ ʥʘʙʣʶʜʘʣʦʩʴ ʢ 7 ʩʫʪʢʘʤ ʧʦʩʣʝ 
ʥʘʯʘʣʘ ʚʚʝʜʝʥʠʷ ʜʘʥʥʦʛʦ ʮʠʪʦʩʪʘʪʠʢʘ, 
ʢʦʪʦʨʦʝ ʚʦʟʥʠʢʘʣʦ, ʢʘʢ ʢʦʤʧʝʥʩʘʪʦʨʥʘʷ 
ʨʝʘʢʮʠʷ ʥʘ ʛʝʤʘʪʦʩʫʧʨʝʩʩʠʶ, ʠ ʧʨʦʷʚʣʷ-
ʣʦʩʴ ʚ ʚʠʜʝ ʵʢʩʪʨʘʤʝʜʫʣʷʨʥʦʛʦ ʛʝʤʘʪʦʧʦ-
ʵʟʘ (ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʣʝʪʦʯʥʦʩʪʠ 
ʩʝʣʝʟʝʥʢʠ ʠ ʯʠʩʣʘ ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 4, 2023ʛ. 

 

166  

ʝʜʠʥʠʮ) [10]. ʇʦʵʪʦʤʫ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ 
ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʘʙʣʶʜʘʣʠʩʴ ʥʘʤʠ ʚ 
ʩʝʣʝʟʸʥʢʝ ʫ ʢʨʳʩ ʩ ʎʌ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ 
ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʝʡ, ʧʨʦʷʚʣʷʣʠʩʴ ʚ ʫʛʥʝʪʝ-
ʥʠʠ ʠʤʤʫʥʥʳʭ ʪʢʘʥʝʡ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 
ʢʦʤʧʝʥʩʘʪʦʨʥʦʛʦ ʵʢʩʪʨʘʤʝʜʫʣʣʷʨʥʦʛʦ 
ʛʝʤʘʪʦʧʦʵʟʘ. ʇʨʠ ʵʪʦʤ ʵʢʩʪʨʘʤʝʜʫʣʣʷʨ-
ʥʳʡ ʛʝʤʘʪʦʧʦʵʟ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʚʳ-
ʟʳʚʘʝʪ ʩʝʨʴʝʟʥʳʝ ʦʨʛʘʥʥʳʝ ʦʩʣʦʞʥʝʥʠʷ, 
ʫʩʫʛʫʙʣʷʶʱʠʝ ʩʠʤʧʪʦʤʳ ʠʩʭʦʜʥʦʛʦ ʟʘʙʦ-
ʣʝʚʘʥʠʷ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʝʢʨʘʱʝʥʠʝ 
ʤʦʙʠʣʠʟʘʮʠʠ ʵʢʩʪʨʦʤʝʜʫʣʷʨʥʳʭ ʛʝʤʘʪʦ-
ʧʦʵʪʠʯʝʩʢʠʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ (HSC) ʤʦ-
ʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʩʪʨʘʥʝʥʠʶ ʧʘʪʦʛʝʥʘ ʠ 
ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ [11]. ʇʨʠ ʵʪʦʤ ʠʟ-
ʚʝʩʪʥʦ, ʯʪʦ ʠʥʪʝʨʬʝʨʦʥʳ ʪʠʧʦʚ I ʠ II, ʚ 
ʯʘʩʪʥʦʩʪʠ ʠʥʪʝʨʬʝʨʦʥ ʘʣʴʬʘ (ʀʌʅŬ) ʠ 
ʠʥʪʝʨʬʝʨʦʥ ʛʘʤʤʘ (ʀʌʅɔ), ʠʛʨʘʶʪ ʚʘʞ-
ʥʫʶ ʨʦʣʴ ʚ ʩʘʤʦʦʙʥʦʚʣʝʥʠʠ, ʧʦʢʦʝ ʠ ʜʠʬ-
ʬʝʨʝʥʮʠʨʦʚʢʝ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʩʪʚʦʣʦ-
ʚʳʭ ʢʣʝʪʦʢ. ɺʣʠʷʥʠʝ ʠʥʪʝʨʬʝʨʦʥʘ ʣʷʤʙʜʘ 
(ʀʌʅɚ) ʥʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʠʤ-
ʤʫʥʥʳʭ ʦʨʛʘʥʦʚ ʠʟʫʯʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦ 
ʤʝʥʴʰʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʨʠʤʝʥʝʥʠʝ ʠʥʪʝʨ-
ʬʝʨʦʥʘ ʣʷʤʙʜʘ ʠʥʜʫʮʠʨʫʝʪ ʚ ʢʣʝʪʢʘʭ ʘʢ-
ʪʠʚʘʮʠʶ ʨʷʜʘ ʛʝʥʦʚ, ʩʭʦʜʥʳʭ ʩ ʛʝʥʘʤʠ, 
ʠʥʜʫʮʠʨʫʝʤʳʤʠ ʀʌʅŬ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 
ʧʨʝʜʧʦʣʘʛʘʪʴ ʩʭʦʜʩʪʚʦ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 
ʜʝʡʩʪʚʠʷ ʥʘ ʢʣʝʪʢʠ [12]. ʇʝʨʝʜʘʯʘ ʩʠʛʥʘ-
ʣʦʚ ʠʥʪʝʨʬʝʨʦʥʘ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝ-
ʥʠʝ ʜʣʷ ʚʳʭʦʜʘ ʠʟ ʩʦʩʪʦʷʥʠʷ ʧʦʢʦʷ ʛʝ-
ʤʘʪʦʧʦʵʪʠʯʝʩʢʠʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ 
(HSC), ʥʦ ʢʦʥʪʝʢʩʪ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 
ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʠʥʪʝʨʬʝʨʦʥʘ ʚ ʦʩʪʨʦʤ 
ʠ ʭʨʦʥʠʯʝʩʢʦʤ ʢʦʥʪʝʢʩʪʝ ʦʧʨʝʜʝʣʷʶʪ 
ʚʣʠʷʥʠʝ ʀʌʅ ʥʘ ʙʠʦʣʦʛʠʶ ʟʨʝʣʳʭ ʛʝ-
ʤʘʪʦʧʦʵʪʠʯʝʩʢʠʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ. 
ʉʪʨʝʩʩʦʚʳʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ 
ʢ ʧʦʩʪʦʷʥʥʦʡ ʧʝʨʝʜʘʯʝ ʩʠʛʥʘʣʦʚ ʀʌʅ ʠ 
ʥʘʨʫʰʠʪʴ ʙʘʣʘʥʩ ʛʦʤʝʦʩʪʘʟʘ HSC [13]. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʥʦʝ ʥʘʤʠ ʫʚʝʣʠ-
ʯʝʥʠʝ ʜʦʣʠ ʙʝʣʦʡ ʧʫʣʴʧʳ ʠ ʩʥʠʞʝʥʠʝ 
ʵʢʩʪʨʘʤʝʜʫʣʣʷʨʥʦʛʦ ʛʝʤʘʪʦʧʦʵʟʘ ʚ ʩʝʣʝ-
ʟʝʥʢʝ ʧʨʠ ʚʚʝʜʝʥʠʠ ʠʥʪʝʨʬʝʨʦʥʘ ʣʷʤʙʜʘ 
ʢʨʳʩʘʤ ʠʟ ʛʨʫʧʧʳ II ʤʦʛʣʦ ʙʳʪʴ ʚʳʟʚʘʥʦ, 
ʩʪʠʤʫʣʠʨʫʝʤʳʤ ʠʥʪʝʨʬʝʨʦʥʦʤ ʣʷʤʙʜʘ 
ʫʚʝʣʠʯʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ HSC, ʯʪʦ ʚ ʩʚʦʶ 
ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʣʦ ʢ ʫʩʢʦʨʝʥʥʦʡ ʥʦʨʤʘ-
ʣʠʟʘʮʠʠ ʛʦʤʝʦʩʪʘʟʘ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ 
ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʵʢʩʪʨʘʤʝʜʫʣʣʷʨʥʦʛʦ 
ʛʝʤʘʪʦʧʦʵʟʘ.  

ɸʨʭʠʪʝʢʪʦʥʠʢʘ ʪʠʤʫʩʘ ʢʨʳʩ ʛʨʫʧʧʳ 
IV (ʥʝʛʘʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ) ʙʳʣʘ ʧʨʝʜʩʪʘʚ-
ʣʝʥʘ ʪʠʧʠʯʥʳʤ ʩʪʨʦʝʥʠʝʤ (ʨʠʩ.2ʘ), ʛʨʘ-
ʥʠʮʳ ʤʦʟʛʦʚʦʛʦ ʠ ʢʦʨʢʦʚʦʛʦ ʩʣʦʸʚ ʨʘʟʣʠ-
ʯʠʤʳ, ʚ ʯʘʩʪʠ ʜʦʣʴʢʠ ʭʦʨʦʰʦ ʚʠʜʝʥ ʰʠ-
ʨʦʢʠʡ ʢʦʨʢʦʚʳʡ ʩʣʦʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʥ-
ʢʠʡ ʤʦʟʛʦʚʦʡ. ɺ ʩʦʩʫʜʠʩʪʦʤ çʙʘʩʩʝʡʥʝè 
ʤʦʟʛʦʚʦʛʦ ʩʣʦʷ ʦʪʤʝʯʘʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʤʦʥʦʥʦʫʢʣʝʘʨʥʳʭ ʣʝʡʢʦʮʠ-
ʪʦʚ. ʌʦʣʣʠʢʫʣʷʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʚʦ ʚʩʝʭ 
ʤʠʢʨʦʧʨʝʧʘʨʘʪʘʭ ʨʘʟʣʠʯʠʤʳ. 
ʋ ʢʨʳʩ ʛʨʫʧʧʳ I ʧʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ 

ʘʥʘʣʠʟʝ ʘʨʭʠʪʝʢʪʦʥʠʢʠ ʪʠʤʫʩʘ ʚʳʷʚʣʝʥʦ 
ʩʪʠʨʘʥʠʝ ʛʨʘʥʠʮ ʤʦʟʛʦʚʦʛʦ ʠ ʢʦʨʢʦʚʦʛʦ 
ʩʣʦʸʚ (ʨʠʩ.2ʙ), ʚ ʯʘʩʪʠ ʜʦʣʴʢʠ ʭʦʨʦʰʦ 
ʚʠʜʝʥ ʰʠʨʦʢʠʡ ʤʦʟʛʦʚʦʡ ʩʣʦʡ ʠ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʪʦʥʢʠʡ ʢʦʨʢʦʚʳʡ. ɺ ʩʦʩʫʜʠʩʪʦʤ 
çʙʘʩʩʝʡʥʝè ʤʦʟʛʦʚʦʛʦ ʩʣʦʷ ʦʪʤʝʯʘʣʠ ʟʥʘ-
ʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʥʦʥʦʫʢʣʝʘʨʥʳʭ 
ʣʝʡʢʦʮʠʪʦʚ. ʌʦʣʣʠʢʫʣʷʨʥʳʝ ʩʪʨʫʢʪʫʨʳ 
ʚʦ ʚʩʝʭ ʤʠʢʨʦʧʨʝʧʘʨʘʪʘʭ ʙʳʣʠ ʥʝʨʘʟʣʠ-
ʯʠʤʳ, ʚ ʥʝʢʦʪʦʨʳʭ ʧʦʣʷʭ ʟʨʝʥʠʷ ʚʠʜʥʳ 
ʩʢʦʧʣʝʥʠʷ ʛʨʘʥʫʣ ʙʫʨʦʛʦ ʧʠʛʤʝʥʪʘ, ʥʘʧʦ-
ʤʠʥʘʶʱʠʝ ʛʝʤʦʩʠʜʝʨʠʥ. 
ɺ ʪʠʤʫʩʝ ʛʨʫʧʧʳ II ʤʦʟʛʦʚʦʡ ʩʣʦʡ 

ʚʳʛʣʷʜʠʪ ʟʘʧʫʩʪʝʚʰʠʤ, ʢʦʨʢʦʚʳʡ ʩʣʦʡ 
ʪʘʢʞʝ ʩ ʧʨʠʟʥʘʢʘʤʠ ʫʙʳʣʠ ʣʠʤʬʦʠʜʥʳʭ 
ʢʣʝʪʦʢ, ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ çʨʠʩʫʥʦʢè ʚʦ 
ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʫʩʦʯʢʘʭ ʧʦʣʥʦʩʪʴʶ 
ʩʪʸʨʪ (ʨʠʩ.2ʚ). 
ɺ ʛʨʫʧʧʝ III ʧʘʨʝʥʭʠʤʘ ʪʠʤʫʩʘ ʚʳʨʘ-

ʞʝʥʘ, ʜʦʣʴʢʠ ʦʨʛʘʥʘ ʧʦʣʠʛʦʥʘʣʴʥʦʡ ʠ 
ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ, ʨʘʟʜʝʣʝʥʥʳʝ ʩʪʨʦʤʘʣʴ-
ʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʩ ʯʝʪʢʠʤʠ ʛʨʘʥʠʮʘʤʠ 
ʤʝʞʜʫ ʢʦʨʢʦʚʳʤ ʠ ʤʦʟʛʦʚʳʤ ʚʝʱʝʩʪʚʦʤ 
(ʨʠʩ.2ʛ). ʂʦʨʢʦʚʳʡ ʩʣʦʡ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ 
ʦʙʰʠʨʥʳʤ çʧʫʣʦʤè ʢʣʝʪʦʢ ʛʝʤʦʧʦʵʪʠʯʝ-
ʩʢʦʛʦ ʠ ʵʧʠʪʝʣʠʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 
ɺ ʤʦʟʛʦʚʦʤ ʚʝʱʝʩʪʚʝ ʚʳʷʚʣʷʣʠʩʴ ʝʜʠʥʠʯ-
ʥʳʝ ʪʝʣʴʮʘ ɻʘʩʩʘʣʷ ʠ ʩʦʟʨʝʚʘʶʱʠʝ ʪʠʤʦ-
ʮʠʪʳ. ʉʦʩʫʜʠʩʪʦʝ ʨʫʩʣʦ ʟʘʧʫʩʪʝʚʰʝʝ. 
ɼʣʷ ʪʠʤʫʩʘ ʢʨʳʩ ʭʘʨʘʢʪʝʨʥʘ ʚʳʩʦʢʘʷ 

ʩʪʝʧʝʥʴ ʨʝʘʢʪʠʚʥʦʩʪʠ ʚ ʦʪʚʝʪ ʥʘ ʚʚʝʜʝʥʠʝ 
ʮʠʢʣʦʬʦʩʬʘʤʠʜʘ, ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʚ ʨʘʟ-
ʚʠʪʠʠ ʘʢʮʠʜʝʥʪʘʣʴʥʦʡ ʠʥʚʦʣʶʮʠʠ. ɺʝʜʫ-
ʱʠʤ ʬʘʢʪʦʨʦʤ ʛʠʧʦʧʣʘʟʠʠ ʪʠʤʫʩʘ ʚ ʨʘʥ-
ʥʠʝ ʩʨʦʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠʤʤʫʥʦʩʫ-
ʧʨʝʩʩʠʠ ʷʚʣʷʝʪʩʷ ʠʟʙʳʪʦʯʥʳʡ ʘʧʦʧʪʦʟ 
ʪʠʤʦʮʠʪʦʚ ʧʦʜʢʘʧʩʫʣʷʨʥʦʡ ʠ ʢʦʨʪʠʢʘʣʴ-
ʥʦʡ ʟʦʥ ʜʦʣʝʢ ʪʠʤʫʩʘ, ʫʛʥʝʪʝʥʠʝ ʠʭ ʧʨʦ-
ʣʠʬʝʨʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʘʟʚʠ-
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ʪʠʝ ʜʝʩʪʨʫʢʪʠʚʥʦ-ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʠʟʤʝ-
ʥʝʥʠʡ ʚ ʷʜʨʘʭ ʠ ʮʠʪʦʧʣʘʟʤʝ ʨʷʜʘ ʪʠʤʦʮʠ-
ʪʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʢ ʥʝʢʨʦʟʫ 
ʢʣʝʪʦʢ. ʇʨʠ ʵʪʦʤ ʜʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠʤʝ-
ʶʪ ʦʙʨʘʪʠʤʳʡ ʭʘʨʘʢʪʝʨ [14]. 
ɺ ʧʝʯʝʥʠ ʢʨʳʩ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ 

(ʛʨʫʧʧʘ IV) (ʨʠʩ.3ʘ) ʚʳʷʚʣʝʥʦ ʧʦʣʥʦʢʨʦ-
ʚʠʝ ʢʘʧʠʣʣʷʨʥʦʡ ʩʝʪʠ, ʝʜʠʥʠʯʥʳʝ ʛʝʧʘʪʦ-
ʮʠʪʳ ʩ ʧʨʠʟʥʘʢʘʤʠ ʜʠʩʪʨʦʬʠʠ. ɺ ʧʨʦʩʚʝ-
ʪʝ ʩʦʩʫʜʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʣʠʤ-
ʬʦʩʪʘʟʳ.  

ɺ ʧʘʨʝʥʭʠʤʝ ʧʝʯʝʥʠ ʢʨʳʩ ʩ ʠʤʤʫʥʦ-
ʩʫʧʨʝʩʩʠʝʡ (ʛʨʫʧʧʘ I), ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ 
ʮʠʢʣʦʬʦʩʬʘʤʠʜʦʤ, ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʣʥʦ-
ʢʨʦʚʠʝ ʢʘʧʠʣʣʷʨʥʦʡ ʩʝʪʠ, ʥʘʙʫʭʰʠʝ ʛʝʧʘ-
ʪʦʮʠʪʳ ʚ ʮʠʪʦʧʣʘʟʤʝ ʢʦʪʦʨʳʭ ʚʳʷʚʣʷʣʠʩʴ 
ʙʝʣʢʦʚʳʝ çʟʝʨʥʘè ʩ ʜʠʩʢʦʤʧʣʝʢʩʘʮʠʝʡ 
ʙʘʣʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʇʝʨʠʧʦʨʪʘʣʴʥʦ ʚʳ-
ʷʚʣʝʥʳ ʦʯʘʛʠ ʨʳʭʣʦʡ ʚʦʣʦʢʥʠʩʪʦʡ ʩʦʝʜʠ-
ʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʩ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝ-
ʩʪʚʦʤ ʣʠʤʬʦʮʠʪʦʚ (ʨʠʩ.3ʙ, ʚ, ʛ). 

ʈʠʩʫʥʦʢ 2 ï ɸʨʭʠʪʝʢʪʦʥʠʢʘ ʪʢʘʥʠ ʪʠʤʫʩʘ ʦʧʳʪʥʳʭ ʢʨʳʩ: ɸ - ʣʠʤʬʦʠʜʥʘʷ ʪʢʘʥʴ 
ʩ ʯʘʩʪʠʯʥʦ ʩʪʸʨʪʳʤ ʨʠʩʫʥʢʦʤ (ʛʨʫʧʧʘ IV); ɹ - ʩʪʠʨʘʥʠʝ ʨʠʩʫʥʢʘ ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʠ 
(ʛʨʫʧʧʘ I); ɺ ï ʨʘʟʨʷʞʝʥʥʳʡ ʢʣʝʪʦʯʥʳʡ çʧʫʣè ʧʘʨʝʥʭʠʤʳ ʪʠʤʫʩʘ (ʛʨʫʧʧʘ II);  
ɻ ï hʠʨʦʢʠʡ ʢʦʨʢʦʚʳʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʥʢʠʡ ʤʦʟʛʦʚʦʡ ʩʣʦʡ (ʛʨʫʧʧʘ III).  

ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥ. ʋʚʝʣ.: ɸ,ɹ,ɻ ï 40ʭ; ɺ-90ʭ. 

ɸ ɹ 

ɺ ɻ 

ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 
ʧʝʯʝʥʠ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʨʦʚʘʥʥʳʭ ʢʨʳʩ, 
ʢʦʪʦʨʳʤ ʚʚʦʜʠʣʠ ʧʨʝʧʘʨʘʪ ʠʥʪʝʨʬʝʨʦʥʘ 
ʣʷʤʙʜʘ (ʛʨʫʧʧʘ II), ʚʳʷʚʣʷʣʠ ʛʝʧʘʪʦʮʠʪʳ 
ʩʦ ʩʚʝʪʣʦʡ ʮʠʪʦʧʣʘʟʤʦʡ ʠ ʧʨʠʟʥʘʢʘʤʠ 
ʙʝʣʢʦʚʦʡ ʜʠʩʪʨʦʬʠʠ, ʢʘʧʠʣʣʷʨʥʘʷ ʩʝʪʴ 
ʧʦʣʥʦʢʨʦʚʥʘʷ. ʇʝʨʠʧʦʨʪʘʣʴʥʦ ʚʳʷʚʣʝʥʳ 

ʦʯʘʛʠ ʩʢʦʧʣʝʥʠʷ ʣʠʤʬʦʮʠʪʦʚ ʠ ʤʝʣʢʠʝ 
ʦʯʘʞʢʠ ʬʠʙʨʦʟʘ (ʨʠʩ.3ʜ). 
ɺ ʧʝʯʝʥʠ ʢʨʳʩ ʛʨʫʧʧʳ III ʦʪʤʝʯʘʣʠ 

ʧʦʣʥʦʢʨʦʚʠʝ ʢʘʧʠʣʣʷʨʥʦʡ ʩʝʪʠ, ʯʘʩʪʴ 
ʛʝʧʘʪʦʮʠʪʦʚ - ʩ ʧʨʠʟʥʘʢʘʤʠ ʜʠʩʪʨʦʬʠʠ, ʚ 
ʯʘʩʪʠ ʩʦʩʫʜʦʚ - ʝʜʠʥʠʯʥʳʝ ʣʠʤʬʦʩʪʘʟʳ 
(ʨʠʩ.3 ʝ, ʞ).  


