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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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ʉʆɼɽʈɾɸʅʀɽ 
ʀʥʬʝʢʮʠʦʥʥʳʝ 
ʙʦʣʝʟʥʠ    

¶ ʀʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ Bacillus ʘnthracis ʧʨʠ  
ʜʦʣʛʦʩʨʦʯʥʦʤ ʭʨʘʥʝʥʠʠ. ʂʘʰʝʚʘʨʦʚ ɻ.ʉ., ʖʩʫʧʦʚʘ ʂ.ɺ.,  
ʉʘʠʪʦʚ ɺ.ʈ., ɸʨʪʝʤʴʝʚʘ ɽ.ɸ., ʄʫʩʪʘʬʠʥʘ ʕ.ʅ. 

13 

¶ ɺʣʠʷʥʠʝ ʠʥʬʠʮʠʨʫʶʱʝʡ ʜʦʟʳ Escherichia coli ʥʘ  
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʚʦʬʣʦʢʩʘʮʠʥʘ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ  
ʢʦʣʠʙʘʢʪʝʨʠʦʟʝ ʮʳʧʣʷʪ. ʄʘʟʫʨ ɸ.ɼ., ʉʢʚʦʨʮʦʚ ɺ.ʅ.,  
ʇʨʠʩʥʳʡ ɸ.ɸ., ʖʨʠʥ ɼ.ɺ., ʉʪʝʧʘʥʦʚʘ ʊ.ɺ.  

19 

¶ ɼʠʟʘʡʥ ʠ ʧʦʣʫʯʝʥʠʝ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʤʫʣʴʪʠʵʧʠʪʦʧʥʦʛʦ  
ʘʥʪʠʛʝʥʘ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʘʥʪʠʪʝʣ ʧʨʦʪʠʚ ʚʠʨʫʩʘ  
ʘʨʪʨʠʪʘ-ʵʥʮʝʬʘʣʠʪʘ ʢʦʟ. ʍʘʤʤʘʜʦʚ ʅ.ʀ., ɻʘʣʝʝʚʘ ɸ.ɻ.,  
ɻʦʨʙʫʥʦʚʘ ʄ.ɽ., ʉʘʣʴʤʘʥʦʚʘ ɻ.ʈ., ɻʨʦʤʦʚʘ ɽ.ɸ.,  
ʍʘʤʠʜʫʣʣʠʥʘ ɸ.ʀ., ɽʬʠʤʦʚʘ ʄ.ɸ. 

25 

¶ ʇʩʝʚʜʦʵʦʟʠʥʦʬʠʣʴʥʳʡ ʬʘʛʦʮʠʪʦʟ ʢʨʦʚʠ ʮʳʧʣʷʪ ʧʦʜ ʚʣʠʷʥʠʝʤ 
ʨʘʟʥʳʭ ʜʦʟ ʕʥʨʦʬʣʦʢʩʘʮʠʥʘ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ  
ʩʘʣʴʤʦʥʝʣʣʝʟʘ. ʇʨʠʩʥʳʡ ɸ.ɸ., ɻʦʨʙʘʥʸʚʘ ɸ.ʉ., ʂʨʘʚʮʦʚʘ ɸ.ʈ., 
ʉʪʝʧʘʥʦʚʘ ʊ.ɺ.  

38 

¶ ʀʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʄʦʢʩʠʬʣʦʢʩʘʮʠʥʘ ʧʨʠ  
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʢʦʣʠʙʘʢʪʝʨʠʦʟʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ. 
ʖʨʠʥ ɼ.ɺ., ʉʢʚʦʨʮʦʚ ɺ.ʅ., ʄʘʟʫʨ ɸ.ɼ., ʃʘʠʰʝʚʮʝʚ ɸ.ʀ. 

45 

 ¶ ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʩʣʝʫʙʦʡʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʣʝʡʢʦʟʘ  
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʘʢʮʠʠ  
ʠʤʤʫʥʦʜʠʬʬʫʟʠʠ ʠ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ.  
ʄʫʩʪʘʬʘʝʚ ɸ.ʈ. 

51 

 ¶ ɸʥʘʣʠʟ ʤʠʢʨʦʙʠʦʪʳ ʥʦʩʦʛʣʦʪʦʯʥʦʡ ʩʣʠʟʠ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʩ 
ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ 
ʢʦʤʧʣʝʢʩʘʭ. ʂʠʷʥʯʫʢ ʄ.ɺ., ʉʫʭʠʥʠʥ ɸ.ɸ.  

58 

 ¶ ʇʘʪʦʛʝʥʝʟ ʧʘʥʣʝʡʢʦʧʝʥʠʠ ʢʦʰʝʢ ʠ ʧʨʦʛʥʦʟ ʩʝʧʪʠʯʝʩʢʠʭ  
ʦʩʣʦʞʥʝʥʠʡ ʧʦ ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ SAPS. ʃʘʧʪʝʚ ʉ.ɺ.,  
ʀʚʘʥʥʠʢʦʚʘ ʈ.ʌ., ɹʦʯʘʨʦʚ ʈ.ɺ.  

68 

 ¶ ʀʥʪʝʨʣʝʡʢʠʥʳ IL-1ɓ ʠ IL-10 ʢʘʢ ʙʠʦʤʘʨʢʝʨʳ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ 
ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʳʭ 
ʤʘʩʪʠʪʘʭ ʢʦʨʦʚ. ʇʘʚʣʦʚʘ ɺ.ʉ., ʂʦʤʘʨʦʚ ʄ.ɺ., ʄʘʢʘʚʯʠʢ ʉ.ɸ., 
ɸʚʜʝʝʥʢʦ ɺ.ʉ.  

77 

 ¶ ʀʟʫʯʝʥʠʝ ʙʘʢʪʝʨʠʮʠʜʥʳʭ ʩʚʦʡʩʪʚ ʩʫʭʦʛʦ ʩʦʣʝʚʦʛʦ ʘʵʨʦʟʦʣʷ ʚ 
ʜʠʥʘʤʠʢʝ ʧʨʦʚʝʜʝʥʠʷ ʛʘʣʦʪʝʨʘʧʠʠ ʚ ʧʦʤʝʱʝʥʠʷʭ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ 
ʣʦʰʘʜʝʡ. ʈʦʤʘʥʦʚʘ ʆ.ɺ., ʂʨʷʯʢʦ ʆ.ɺ., ʅʦʚʠʢʦʚʘ ʆ.ɹ.,  
ʑʝʧʝʪʢʠʥʘ ʉ.ɺ. 

84 

 ¶ ɹʝʰʝʥʩʪʚʦ ʣʦʰʘʜʝʡ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʧʝʯʘʪʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʚ XVII 
ʚʝʢʝ. ɺʠʥʦʭʦʜʦʚʘ ʄ.ɺ., ʗʨʦʱʫʢ ɸ.ʀ.  

94 

ʀʥʚʘʟʠʦʥʥʳʝ 
ʙʦʣʝʟʥʠ 

¶ ʂ ʚʦʧʨʦʩʫ ʣʦʢʘʣʠʟʘʮʠʠ ʢʣʝʱʝʡ ʈ. Otodectes ʫ ʧʝʩʮʘ  
(Alopex lagopus semenovi, ʆgnev,1931) ʆ. ʄʝʜʥʳʡ  
(ʂʦʤʘʥʜʦʨʩʢʠʝ ʦʩʪʨʦʚʘ). ɻʘʚʨʠʣʦʚʘ ʅ.ɸ., ɻʘʧʦʥʦʚʘ ɺ.ʅ.,  
ʄʘʤʘʝʚ ɽ.ɻ. 

107 

 ¶ ʀʥʚʘʟʠʨʦʚʘʥʥʦʩʪʴ ʪʨʠʭʠʥʝʣʣʝʟʦʤ ʙʫʨʦʛʦ ʤʝʜʚʝʜʷ (Ursus arctos) 
ʚ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʧʩʫʣ  
ʣʠʯʠʥʦʢ ʪʨʠʭʠʥʝʣʣ. ɹʦʥʜʘʨʝʥʢʦ ɻ.ɸ., ʉʦʣʦʚʴʝʚʘ ʀ.ɸ.,  
ʆʩʪʷʢʦʚʘ ʄ.ɽ., ʊʨʫʭʠʥʘ ʊ.ʀ.  

114 

 ¶ ʆʙʥʘʨʫʞʝʥʠʝ Spirocerca SP. (Nematoda: Spipuridae) ʫ ʧʝʩʮʘ 
(Vulpes lagopus semenovi ʦgnev, 1931) ʆ. ʄʝʜʥʳʡ (ʂʦʤʘʥʜʦʨʩʢʠʝ 
ʦʩʪʨʦʚʘ). ɻʘʚʨʠʣʦʚʘ ʅ.ɸ., ɻʘʧʦʥʦʚʘ ɺ.ʅ., ʃʝʚʪʝʨʦʚ ɼ.ɽ.,  
ʄʘʤʘʝʚ ɽ.ɻ. 

121 
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 ¶ ɻʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʫ ʦʩʝʜʣʦʡ ʧʦʧʫʣʷʮʠʠ  
ʘʨʢʪʠʯʝʩʢʦʛʦ ʛʦʣʴʮʘ Salvenius alpinus L. (Salmoniformes) ʧʨʠ  
ʧʘʨʘʟʠʪʦʮʝʥʦʟʘʭ. ɻʘʚʨʠʣʠʥ ʂ.ɺ., ʂʦʢʦʣʦʚʘ ʃ.ʄ., ʅʠʢʠʬʦʨʦʚ-
ʅʠʢʠʰʠʥ ɸ.ʃ., ʉʘʬʨʦʥʝʝʚ ɸ.ʕ., ɻʨʠʛʦʨʴʝʚʘ ʅ.ʅ., ʅʠʢʠʬʦʨʦʚ-
ʅʠʢʠʰʠʥ ɼ.ʃ., ʂʦʯʝʪʢʦʚ ʅ.ʀ., ɻʘʚʨʠʣʴʝʚʘ ʃ.ʖ. 

129 

ʌʘʨʤʘʢʦʣʦʛʠʷ, 
ʪʦʢʩʠʢʦʣʦʛʠʷ,  
ʬʘʨʤʘʮʠʷ   

¶  ɺʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʘ çʇʨʦʩʪʠʤʫʣè ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʠʰʝʯʥʦʛʦ  
ʤʠʢʨʦʙʠʦʤʘ ʠ ʤʠʪʦʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʢʣʝʪʦʢ ʪʦʥʢʦʛʦ ʦʪʜʝʣʘ  
ʢʠʰʝʯʥʠʢʘ ʧʦʨʦʩʷʪ ʩ ʧʝʨʠʥʘʪʘʣʴʥʦʡ ʛʠʧʦʪʨʦʬʠʝʡ. ʐʫʪʠʢʦʚ ɺ.ɸ.,  
ʄʠʭʘʡʣʦʚ ɽ.ɺ., ʐʘʙʫʥʠʥ ɹ.ɺ., ɹʫʨʘʢʦʚʘ ʀ.ʖ., ʄʦʨʦʟʦʚʘ ʇ.ɼ.,  
ʉʳʨʦʤʷʪʥʠʢʦʚ ʄ.ʖ. 

142 

ɿʦʦʛʠʛʠʝʥʘ,  
cʘʥʠʪʘʨʠʷ,  
ʢʦʨʤʣʝʥʠʝ  

¶ ʆʮʝʥʢʘ ʘʜʘʧʪʦʛʝʥʥʳʭ ʩʚʦʡʩʪʚ ʧʘʥʪʦʚ ʝʚʨʦʧʝʡʩʢʦʛʦ ʙʣʘʛʦʨʦʜ-
ʥʦʛʦ ʦʣʝʥʷ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʩʪʨʝʩʩʝ ʫ ʢʦʨʦʚ ʛʦʣʰʪʠʥʦ-ʬʨʠʟʩʢʦʡ 
ʧʦʨʦʜʳ ʚ ʫʩʣʦʚʠʷʭ ʤʦʣʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɻʦʣʫʙʝʥʢʦ ɺ.ʀ., ʄʫʨʦʤ-
ʮʝʚ ɸ.ɹ. 

154 

 ¶ ɺʣʠʷʥʠʝ ʌʫʣʴʚʦʛʫʤʘʪʘ ʥʘ ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʤʳʰʝʯʥʦʡ  
ʪʢʘʥʠ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ. ʅʝʯʠʪʘʡʣʦ ʂ.ʉ., ʉʠʟʦʚʘ ɽ.ɸ., ʐʦʰʠʥ 
ɼ.ɽ.  

162 

 ¶ ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʚʠʥʠʥʳ ʚ ʈʦʩʩʠʠ ʠ ʚ 
ʤʠʨʝ. ɿʘʡʮʝʚ ʉ. ʖ. 171 

 ¶ ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʤʦʯʝʚʠʥʳ ʚ ʤʦʣʦʢʝ-ʩʳʨʴʝ ʤʝʪʦʜʦʤ ʠʥʬʨʘ-
ʢʨʘʩʥʦʡ ʩʧʝʢʪʨʦʤʝʪʨʠʠ. ʂʘʣʶʞʥʘʷ ʊ.ɺ., ɸʣʤʘʢʘʝʚʘ ɼ.ʉ.  180 

 ¶ ɺʣʠʷʥʠʝ ʥʘʥʦʢʦʤʧʦʟʠʪʘ AG-C ʥʘ ʨʦʩʪ ʠ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʢʘʨ-
ʧʘ. ʂʠʣʷʢʦʚʘ ʖ.ɺ., ʄʠʨʦʰʥʠʢʦʚʘ ɽ.ʇ., ɸʨʠʥʞʘʥʦʚ ɸ.ɽ., ʄʠʥʛʘ-
ʟʦʚʘ ʄ.ʉ.  

186 

 ¶ ʆʮʝʥʢʘ ʩʪʘʙʠʣʴʥʦʩʪʠ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ çɻʘʣʣʫʘʩʦʨʙè.  
ʊʘʨʘʩʦʚʘ ɽ.ʖ., ʉʘʡʬʫʪʜʠʥʦʚ ɸ.ʄ., ʄʘʪʨʦʩʦʚʘ ʃ.ɽ., ʊʘʥʘʩʝʚʘ 
ʉ.ɸ., ɽʨʦʭʦʥʜʠʥʘ ʄ.ɸ., ʄʫʭʘʤʤʝʪʰʠʥʘ ɸ.ɻ.  

195 

 ¶ ʇʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʦʨʨʝʢʮʠʷ  
ʤʝʪʘʙʦʣʠʟʤʘ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ɻʘʣʢʠʥʘ ɽ.ɸ., ʄʫʨʘʜʷʥ ɽ.ɸ.,  
ɺʝʨʪʠʧʨʘʭʦʚ ɺ.ɻ. 

203 

ɹʠʦʭʠʤʠʷ, 
ʤʦʨʬʦʣʦʛʠʷ, 
ʬʠʟʠʦʣʦʛʠʷ  

¶ ʄʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʩʪʥʦʛʦ ʨʝʛʝʥʝʨʘʪʘ, 
ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝʥʠʷ ʩʝʢʨʝʪʦʤʘ  
ʤʫʣʴʪʠʧʦʪʝʥʪʥʳʭ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʩʪʨʦʤʘʣʴʥʳʭ ʢʣʝʪʦʢ.  
ʂʫʟʥʝʮʦʚʘ ʄ.ɸ., ɹʦʨʭʫʥʦʚʘ ɽ.ʅ., ʗʢʦʚʣʝʚʘ ʆ.ɸ., ɼʦʚʛʠʡ ɸ.ʀ.,  
ɻʘʚʨʶʰʝʥʢʦ ʅ.ʉ.  

212 

 ¶ ʄʠʢʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʩʪʝʥʢʠ ʧʫʣʴ-
ʧʘʨʥʦʡ ʢʘʤʝʨʳ ʟʫʙʘ ʫ ʩʦʙʘʢʠ. ʌʨʦʣʦʚ ɺ.ɺ., ɽʛʫʥʦʚʘ ɸ.ɺ., ʀʚʘʥ-
ʮʦʚ ɺ.ɸ.  

222 

 ¶ ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʜʩʦʨʙʝʥʪʘ çɻʘʣʣʫʘʩʦʨʙè ʥʘ  
ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʫ ʧʝʯʝʥʠ ʧʪʠʮʳ ʧʨʠ ʤʠʢʦʪʦʢʩʠʢʦʟʝ.  
ʂʘʰʝʚʘʨʦʚ ɻ.ʉ., ʖʩʫʧʦʚʘ ʂ.ɺ., ʉʘʠʪʦʚ ɺ.ʈ., ʊʘʨʘʩʦʚʘ ɽ.ʖ.,  
ʄʘʪʨʦʩʦʚʘ ʃ.ɽ.  

228 

 ¶ ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʩʪʝʡ, ʬʦʨʤʠʨʫʶʱʠʭ ʣʦʢʪʝ-
ʚʦʡ ʩʫʩʪʘʚ ʫ ʩʦʙʘʢ ʩʣʫʞʝʙʥʳʭ ʧʦʨʦʜ ʧʦ ʜʘʥʥʳʤ ʢʦʤʧʴʶʪʝʨʥʦʡ  
ʪʦʤʦʛʨʘʬʠʠ. ʈʳʙʘʣʢʠʥ ʉ.ʄ., ʑʠʧʘʢʠʥ ʄ.ɺ.  

236 

 ¶ ʄʦʨʬʦʤʝʪʨʠʷ ʯʝʨʝʧʥʦʡ ʧʦʣʦʩʪʠ ʩʦʙʘʢ ʙʨʘʭʠʮʝʬʘʣʠʯʝʩʢʠʭ 
ʧʦʨʦʜ. ɹʳʣʠʥʩʢʘʷ ɼ.ʉ., ʍʚʘʪʦʚ ɺ.ɸ.  244 
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 ¶ʆʩʥʦʚʥʳʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʩʚʠʥʝʡ ʧʦʨʦʜʳ ʜʶ-
ʨʦʢ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʭ ʪʨʝʭʧʦʨʦʜʥʳʤʠ ʛʠʙʨʠʜʘʤʠ ʚ ʜʠʥʘʤʠʢʝ ʦʪ-
ʢʦʨʤʘ. ɿʘʡʮʝʚ ʉ. ʖ., ʂʦʣʝʩʥʠʢ ʅ.ʉ., ʉʘʚʠʥʘ ɸ.ɸ., ɺʦʨʦʥʠʥʘ ʆ. ɸ.  

250 

 ¶ ʆʧʨʝʜʝʣʝʥʠʝ ʢʘʨʜʠʦʚʝʨʪʝʙʨʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ ʚ ʥʦʨʤʝ ʫ  
ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʨʦʣʠʢʦʚ. ʉʫʩʣʦʚ ɽ.ʉ., ʄʝʣʴʥʠʢʦʚ ʉ.ʀ.  

265 

 ¶ ʆʮʝʥʢʘ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ ʧʨʠ 

ʚʚʝʜʝʥʠʠ ʚ ʨʘʮʠʦʥ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. ʂʘʨʧʝʥʢʦ ʃ.ʖ., 
ʉʠʜʦʨʦʚʘ ʅ.ɸ., ɹʘʭʪʘ ɸ.ɸ., ʇʦʣʠʩʪʦʚʩʢʘʷ ʇ.ɸ., ʅʠʢʦʥʦʚ ʀ.ʅ., 
ɹʘʣʳʢʠʥʘ ɸ.ɹ.  

271 

 ¶ ʉʣʫʯʘʡ ʩʧʦʥʪʘʥʥʦʡ ʦʩʪʝʦʩʘʨʢʦʤʳ ʫ ʩʘʤʢʠ ʤʘʨʪʳʰʢʠ ʟʝʣʸʥʦʡ. 
ʆʛʘʥʝʩʷʥ ɸ.ʆ., ʉʠʤʘʚʦʥʷʥ ʂ.ɺ., ʂʦʣʝʩʥʠʢ ʖ.ɸ., ɻʚʦʟʜʠʢ ʊ.ɽ.,  
ʂʦʨʜʦʥʦʚʘ ɸ.ɺ., ʀʣʴʷʟʷʥʮ ɼ.ɸ., ʐʝʩʪʘʢʦʚ ɺ.ɸ., ʈʘʜʦʤʩʢʘʷ ɽ.ʖ., 
ʐʣʷʧʥʠʢʦʚ ʉ.ʄ., ɸʛʫʤʘʚʘ ɸ.ɸ., ɹʫʣʛʠʥ ɼ.ɺ.  

278 

 ¶ ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ ʥʘ 
ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. ʂʘʨʧʝʥʢʦ ʃ.ʖ., 
ʉʠʜʦʨʦʚʘ ʅ.ɸ., ɹʘʭʪʘ ɸ.ɸ., ʉʘʚʫʰʢʠʥ ɸ.ʀ., ʇʦʣʠʩʪʦʚʩʢʘʷ ʇ.ɸ., 
ʅʠʢʦʥʦʚ ʀ.ʅ., ɹʘʣʳʢʠʥʘ ɸ.ɹ.  

287 

 ¶ ʄʠʢʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʛʨʫʜʥʦʡ 
ʤʳʰʮʳ ʮʳʧʣʷʪ-ʙʨʦʡʣʝʨʦʚ ʢʨʦʩʩʘ ʂʦʙʙ-500 ʧʨʠ ʨʘʟʥʳʭ ʨʘʮʠʦʥʘʭ 
ʢʦʨʤʣʝʥʠʷ. ʉʪʝʧʘʥʠʰʠʥ ɺ.ɺ., ʇʦʟʷʙʠʥ ʉ.ɺ., ɹʦʨʭʫʥʦʚʘ ɽ.ʅ.  

294 

 ¶ ɺʣʠʷʥʠʝ ʬʫʢʫʩʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ 
ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʨʦʚ. ʄʫʜʨʫʢ ʉ.ʉ., ʂʘʨʧʝʥʢʦ ʃ.ʖ.  311 

ɸʢʫʰʝʨʩʪʚʦ ʠ 
ʛʠʥʝʢʦʣʦʛʠʷ 

¶ ʇʦʣʠʤʦʨʬʠʟʤ ʛʝʥʘ ʢʘʧʧʘ-ʢʘʟʝʠʥʘ (CSN3) ʠ ʝʛʦ ʩʚʷʟʴ ʩ ʤʦʣʦʯʥʦʡ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʚ ʚʳʙʦʨʢʘʭ ʢʦʨʦʚ ʛʦʣʰʪʠʥʩʢʦʡ ʠ ʢʨʘʩʥʦʡ 
ʩʪʝʧʥʦʡ ʧʦʨʦʜ. ɻʘʜʞʠʝʚ ɿ.ʂ., ɽʚʣʘʛʠʥʘ ɼ.ɼ., ʂʦʚʘʣʝʚʘ ɻ.ʇ.,  
ʉʫʨʞʠʢʦʚʘ ɽ.ʉ., ʃʘʧʠʥʘ ʄ.ʅ.  

317 

 ¶ ʎʠʪʦʢʠʥʦʚʳʡ ʧʨʦʬʠʣʴ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ, ʧʝʨʝʥʸʩʰʠʭ 
ʘʥʪʝʥʘʪʘʣʴʥʫʶ ʠ ʠʥʪʨʘʥʘʪʘʣʴʥʫʶ ʛʠʧʦʢʩʠʶ. ɾʫʢʦʚ ʄ.ʉ.,  
ʇʘʨʰʠʥ ʇ.ɸ., ɸʣʝʭʠʥ ʖ.ʅ., ʐʘʧʦʰʥʠʢʦʚ ʀ.ʊ., ɹʨʠʛʘʜʠʨʦʚ ʖ.ʅ.  

326 

 ¶ ɺʣʠʷʥʠʝ ʛʦʤʦʛʝʥʥʦʛʦ ʧʦʜʙʦʨʘ ʥʘ ʚʦʩʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ 
ʢʦʨʦʚ ʩʳʯʝʚʩʢʦʡ ʧʦʨʦʜʳ. ɻʝʨʘʩʠʤʦʚʘ ɸ.ʉ., ʉʳʩʦʠʥʢʦʚʘ ɼ.ɺ. 

333 

 ¶ ʇʦʣʠʤʦʨʬʠʟʤ ʛʝʥʘ IGF-1 ʚ ʧʦʛʦʣʦʚʴʝ ʢʦʨʦʚ ʛʦʣʰʪʠʥʩʢʦʡ  
ʧʦʨʦʜʳ ʠ ʙʳʢʦʚ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʉʘʬʠʥʘ ʅ.ʖ., ʄʫʭʘʥʠʥʘ ɽ.ʅ., 
ʐʘʢʠʨʦʚ ʐ.ʂ., ɻʘʡʥʫʪʜʠʥʦʚʘ ʕ.ʈ., ɺʦʣʦʛʠʥ ɼ.ʉ. 

343 

 ¶ ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ ʵʭʦʛʨʘʬʠʯʝʩʢʘʷ  
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʷʠʯʥʠʢʦʚ ʫ ʩʦʙʘʢ ʚ ʧʝʨʠʦʜ ʵʩʪʨʫʩʘ.  
ʎʳʛʘʥʩʢʠʡ ʈ.ɸ., ʗʢʦʚʣʝʚʘ ʋ.ʉ.   

354 

ʍʠʨʫʨʛʠʷ ¶ ʌʠʢʩʘʮʠʷ ʦʪʣʦʤʢʦʚ ʩʝʜʘʣʠʱʥʦʡ ʢʦʩʪʠ ʧʨʠ ʥʝʩʪʘʙʠʣʴʥʳʭ  
ʧʦʚʨʝʞʜʝʥʠʷʭ ʪʘʟʘ ʫ ʩʦʙʘʢ. ɸʥʪʦʥʦʚ ʅ.ʀ. 

364 

 ¶ ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʝʨʤʦʛʨʘʬʠʠ ʚ ʜʠʘʛʥʦʩʪʠʢʝ  
ʧʘʪʦʣʦʛʠʡ ʩʪʨʝʣʢʠ ʢʦʧʳʪʘ ʫ ʣʦʰʘʜʝʡ. ʂʠʨʠʣʣʦʚ ɸ.ɸ.,  
ʉʪʝʢʦʣʴʥʠʢʦʚ ɸ.ɸ., ʄʘʢʘʨʦʚʘ ɽ.ʉ.  

373 

 ¶ ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʧʳʪʥʳʭ ʚʘʥʥ ʧʨʠ ʙʦʣʝʟʥʷʭ ʧʘʣʴʮʝʚ ʠ 
ʢʦʧʳʪʝʮ ʫ ʢʦʨʦʚ. ʃʫʢʠʥʘ ɻ.ʈ., ʍʫʟʠʥ ɼ.ɸ., ʊʘʨʘʩʦʚʘ ɽ.ʖ.,  
ʖʩʫʧʦʚ ʉ.ɸ., ʇʦʪʝʭʠʥʘ ʈ.ʄ., ɹʳʢʦʚʘ ʇ.ɺ.  

382 

 ¶ ʇʣʦʩʢʦʩʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʞʠʚʣʝʥʠʷ ʷʟʚʝʥʥʳʭ ʧʦʨʘʞʝʥʠʡ 
ʚ ʦʙʣʘʩʪʠ ʢʦʧʳʪʝʮ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ʅʝʥʘʰʝʚ ʀ.ɺ., 
ʄʘʨʴʠʥ ɽ.ʄ.  

393 
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 ¶ ʉʦʟʜʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʥʘʧʨʘʚʠʪʝʣʝʡ ʜʣʷ ʢʦʨʨʠʛʠʨʫʶʱʝʡ 
ʦʩʪʝʦʪʦʤʠʠ ʙʦʣʴʰʝʙʝʨʮʦʚʦʡ ʢʦʩʪʠ ʫ ʩʦʙʘʢ. ʈʦʜʠʦʥʦʚ ɺ.ɼ.,  
ɹʦʛʦʣʶʙʦʚ ʀ.ɼ., ʂʘʨʝʣʠʥ ʄ.ʉ. 

403 

ʅʝʟʘʨʘʟʥʳʝ  
ʙʦʣʝʟʥʠ 

¶ ʆʮʝʥʢʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠ ʧʘʪʦʣʦʛʠʠ ʧʦʯʝʢ ʫ  
ʢʦʰʝʢ. ʐʣʷʧʥʠʢʦʚʘ ʅ.ʀ., ʉʢʦʩʳʨʩʢʠʭ ʃ.ʅ., ʉʠʜʦʨʦʚʘ ʂ.ɸ.,  
ʑʠʧʘʢʠʥ ʄ.ɺ. 

416 

 ¶ʅʦʚʳʡ ʧʦʜʭʦʜ ʢ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʝ ʧʨʦʙʣʝʤʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩʦʙʘʢ-
ʢʦʤʧʘʥʴʦʥʦʚ. ʉʦʦʙʱʝʥʠʝ 1. ʌʦʤʠʥʘ ɸ.ʉ., ɺʘʩʠʣʴʝʚ ʇ.ɺ., ɼʦʣʛʦʚ ɺ.ɺ.,  
ʂʨʠʢʫʥʦʚʘ ɸ.ɸ., ɽʨʤʘʢʦʚ ɸ.ʄ.  

424 
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ʈɽʌɽʈɸʊ 
ʄʥʦʛʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʦʙʣʘʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ ʠʩʧʦʣʴʟʫ-
ʶʪ ʯʠʩʪʳʝ ʢʫʣʴʪʫʨʳ ʜʣʷ ʨʘʙʦʪ ʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʥʘʧʨʘʚʣʝ-
ʥʠʷʭ. ʅʘ ʩʪʝʧʝʥʴ ʯʠʩʪʦʪʳ ʢʫʣʴʪʫʨ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ, ʚ ʯʠʩ-
ʣʝ ʢʦʪʦʨʳʭ ʥʘʨʫʰʝʥʠʝ ʫʩʣʦʚʠʡ ʭʨʘʥʝʥʠʷ. ʅʝ ʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʤʝʪʦ-
ʜʦʚ ʢʦʥʩʝʨʚʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʜʣʷ ʚʦʩ-
ʧʨʦʠʟʚʝʜʝʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʶʪʩʷ ʣʠʦʬʠʣʠʟʘʮʠʷ ʠ ʥʠʟʢʦʪʝʤ-

ʧʝʨʘʪʫʨʥʘʷ ʢʦʥʩʝʨʚʘʮʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʦʪʜʝʣʝʥʠʝʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʣʣʝʢʮʠʠ ʤʠʢʨʦ-
ʦʨʛʘʥʠʟʤʦʚ ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʤʝʪʦʜʠʢ ʠ ʫʩʣʦʚʠʡ, ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʩʦ-
ʭʨʘʥʝʥʠʷ ʠʥʪʝʨʝʩʫʶʱʠʭ ʰʪʘʤʤʦʚ ʠ ʠʭ ʩʚʦʡʩʪʚ ʚ ʪʝʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 
ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʚʳʷʩʥʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʩʧʝʢʪʘ ʚʦʧʨʦʩʘ ʦ ʚʣʠʷʥʠʠ ʨʘʟ-
ʣʠʯʥʳʭ ʫʩʣʦʚʠʡ ʢʦʥʩʝʨʚʘʮʠʠ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ Bacillus anthracis ʚʝʛʝʪʘʪʠʚʥʦʡ 
ʠ ʩʧʦʨʦʚʦʡ ʬʦʨʤ ʚ ʫʩʣʦʚʠʷʭ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ: ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʦʨʘʩʪʘʥʠʶ, ʩʧʦʨʦ-
ʦʙʨʘʟʦʚʘʥʠʶ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩ-
ʧʦʣʴʟʦʚʘʣʠ ʦʩʘʞʜʝʥʥʫʶ ʩʫʩʧʝʥʟʠʶ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ Bacillus anthracis ʚʝʛʝʪʘʪʠʚ-
ʥʦʡ ʠ ʩʧʦʨʦʚʦʡ ʬʦʨʤ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʟʮʳ B. an-
thracis ʧʦʜʛʦʪʘʚʣʠʚʘʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʫʣʴʪʨʘʪʦʥʢʠʭ ʩʨʝʟʦʚ, ʢʦʥʪʨʘʩʪʠʨʦʚʘʣʠ ʠ ʧʨʦʩʤʘʪʨʠ-
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ʚʘʣʠ ʧʦʜ ʧʫʯʢʦʤ ʵʣʝʢʪʨʦʥʦʚ ʥʘ ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʤ ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ. ʉʪʘʪʠʩʪʠʯʝ-
ʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʧʨʦʛʨʘʤʤʘʭ MS Excel ʠ Statistica 6.0. ʇʨʠʤʝʥʷ-
ʣʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʪʝʩʪ ʄʘʥʥʘïʋʠʪʥʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʢʦʨʨʝʢʮʠʝʡ ʧʦ ʤʝʪʦʜʫ ɹʦʥ-
ʬʝʨʨʦʥʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʘʢʪʝʨʠʠ ʚʩʝʭ ʛʨʫʧʧ ʩʦ-
ʭʨʘʥʠʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʦʨʘʩʪʘʥʠʶ ʠ ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʶ. ʄʦʨʬʦʣʦʛʠʷ Bacillus anthra-
cis ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʣʣʝʢʮʠʠ ʰʪʘʤʤʦʚ ʚ ʮʝʣʦʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʘʥʥʳʤ, ʧʨʠʚʦʜʠʤʳʤ 
ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ, ʠ ʫʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ ʥʝ ʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 
ʵʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʚʝʪʝʨʠʥʘʨʥʳʭ 
ʥʘʫʢ (ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʵʧʠʟʦʦʪʦʣʦ-
ʛʠʯʝʩʢʠʭ), ʢʘʢ ʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ, ʪʘʢ ʠ 
ʚ ʧʨʠʢʣʘʜʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ (ʚ ʪʦʤ ʯʠʩʣʝ 
ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ) 
ʚʘʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʯʠʩʪʳʝ ʢʫʣʴʪʫʨʳ 
(ʰʪʘʤʤʳ) ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [1; 2]. ʈʘʙʦʪʘ 
ʩ ʯʠʩʪʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʤʦʞʝʪ ʙʳʪʴ 
ʦʩʣʦʞʥʝʥʘ ʪʘʢʠʤʠ ʥʝʛʘʪʠʚʥʳʤʠ ʷʚʣʝʥʠʷ-
ʤʠ, ʢʘʢ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 
ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʠʟʤʝʥʝʥʠʝ ʬʝ-
ʥʦʪʠʧʠʯʝʩʢʠʭ ʠ ʛʝʥʦʪʠʧʠʯʝʩʢʠʭ ʦʩʦʙʝʥ-
ʥʦʩʪʝʡ, ʚʳʟʚʘʥʥʳʝ, ʥʘʧʨʠʤʝʨ, ʥʘʨʫʰʝʥʠ-
ʝʤ ʫʩʣʦʚʠʡ ʭʨʘʥʝʥʠʷ [3; 4]. ɼʣʷ ʥʠʚʝʣʠ-
ʨʦʚʘʥʠʷ ʧʦʜʦʙʥʳʭ ʧʨʦʙʣʝʤ ʠ ʚ ʨʘʤʢʘʭ 
ʟʘʜʘʯ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʣʣʝʢʮʠʠ ʤʠʢʨʦ-
ʦʨʛʘʥʠʟʤʦʚ ʧʦ ʢʘʯʝʩʪʚʝʥʥʦʡ ʢʦʥʩʝʨʚʘʮʠʠ 
ʠ ʘʜʘʧʪʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʩʠʩʪʝʤʘʪʠ-
ʯʝʩʢʫʶ ʨʘʙʦʪʫ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʧʪʠʤʘʣʴ-
ʥʳʭ ʤʝʪʦʜʠʢ ʠ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ, ʧʦʜ-
ʭʦʜʷʱʠʭ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠʥʪʝʨʝʩʫʶʱʠʭ 
ʰʪʘʤʤʦʚ ʚ ʪʝʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ 
ʚʨʝʤʝʥʠ. 
ʉʝʛʦʜʥʷ ʰʠʨʦʢʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝ-

ʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʩʧʦʩʦʙʳ ʢʦʥʩʝʨʚʘʮʠʠ: 
ʩʫʙʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ, ʭʨʘʥʝʥʠʝ ʚ ʚʦʜʝ, 
ʚʦʜʥʦ-ʩʦʣʝʚʳʭ ʨʘʩʪʚʦʨʘʭ, ʧʦʜ ʤʠʥʝʨʘʣʴ-
ʥʳʤ ʤʘʩʣʦʤ, ʜʝʛʠʜʨʘʪʘʮʠʷ, ʢʨʠʦʢʦʥʩʝʨ-
ʚʘʮʠʷ, ʣʠʦʬʠʣʠʟʘʮʠʷ ʠ ʪ. ʜ. ʅʘʠʙʦʣʝʝ 
ʫʜʦʙʥʳʤʠ ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨ-
ʥʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʶʪʩʷ ʤʝʪʦʜʳ ʣʠʦʬʠʣʠ-
ʟʘʮʠʠ ʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʢʦʥʩʝʨʚʘʮʠʠ 
ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʢʨʠʦʧʨʦʪʝʢʪʦʨʥʦʡ ʩʨʝʜʝ 
[5]. 
ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ 

ʚʳʟʳʚʘʝʪ ʚʦʟʙʫʜʠʪʝʣʴ ʩʠʙʠʨʩʢʦʡ ʷʟʚʳ, 
ʙʘʢʪʝʨʠʷ Bacillus anthracis, ʩʧʦʩʦʙʥʘʷ 
ʥʘʥʝʩʪʠ ʪʷʞʢʠʡ ʚʨʝʜ ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ ʠ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʦʙʣʘ-
ʜʘʷ ʧʨʠ ʵʪʦʤ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʚ 

ʩʧʦʨʦʚʦʡ ʬʦʨʤʝ, ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʦʪʦ-
ʨʦʡ ʤʦʞʝʪ ʩʦʭʨʘʥʷʪʴʩʷ ʜʝʩʷʪʠʣʝʪʠʷʤʠ 
[6]. 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʩʥʝʥʠʝ 

ʚʦʧʨʦʩʘ ʦ ʚʣʠʷʥʠʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ 
ʢʦʥʩʝʨʚʘʮʠʠ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 
Bacillus anthracis ʚʝʛʝʪʘʪʠʚʥʦʡ ʠ ʩʧʦʨʦ-
ʚʦʡ ʬʦʨʤ ʚ ʫʩʣʦʚʠʷʭ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝ-
ʥʠʷ: ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʦʨʘʩʪʘʥʠʶ, ʩʧʦʨʦ-
ʦʙʨʘʟʦʚʘʥʠʶ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢʠ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ɹʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ ʤʦʨʬʦʣʦʛʠʷ ʙʘʢʪʝ-

ʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ Bacillus anthracis ʚʝʛʝʪʘ-
ʪʠʚʥʦʡ ʠ ʩʧʦʨʦʚʦʡ ʬʦʨʤ ʧʦʩʣʝ ʜʣʠʪʝʣʴ-
ʥʦʛʦ ʭʨʘʥʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯ-
ʥʳʭ ʤʝʪʦʜʦʚ ʢʦʥʩʝʨʚʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʠ 
ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʬʠʢʩʘʮʠʠ. ʀʩʩʣʝʜʦ-
ʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʝ ʦʪʜʝʣʝʥʠʷ 
ï ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʢʦʣʣʝʢʮʠʷ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʦʚ ʠ ʣʘʙʦʨʘʪʦʨʠʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʌɻɹʅʋ çʌʎʊʈɹ-ɺʅʀɺʀè. 
ʇʨʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤ ʭʨʘʥʝʥʠʠ 

ʧʦ ʠʩʪʝʯʝʥʠʠ 12 ʤʝʩʷʮʝʚ ʧʨʦʙʠʨʢʠ ʩ 
ʢʫʣʴʪʫʨʘʤʠ ʠʟʚʣʝʢʘʣʠ ʠʟ ʤʦʨʦʟʠʣʴʥʦʡ 
ʢʘʤʝʨʳ, ʦʪʪʘʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝ-
ʨʘʪʫʨʝ ʩ ʧʦʩʣʝʜʫʶʱʝʤ ʧʦʩʝʚʦʤ ʠʭ ʥʘ 
ʄʇɸ ʠ ʄʇɹ. ʊʘʢʞʝ ʧʨʠ ʢʦʥʩʝʨʚʘʮʠʠ 
ʢʫʣʴʪʫʨ ʚ ʛʣʠʮʝʨʠʥʝ ʠʟ ʘʤʧʫʣ ʙʳʣʠ ʩʜʝ-
ʣʘʥʳ ʧʦʩʝʚʳ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʠʪʘ-
ʪʝʣʴʥʳʝ ʩʨʝʜʳ, ʦʧʨʝʜʝʣʝʥʘ ʠʭ ʞʠʟʥʝʩʧʦ-
ʩʦʙʥʦʩʪʴ ʠ ʠʟʫʯʝʥʳ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡ-
ʩʪʚʘ ʩʦʛʣʘʩʥʦ ʄʋʂ 4.2.2413-08 
çʃʘʙʦʨʘʪʦʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʦʙʥʘʨʫʞʝ-
ʥʠʝ ʩʠʙʠʨʩʢʦʡ ʷʟʚʳè. 
ʇʨʦʚʝʨʝʥʥʳʝ ʢʫʣʴʪʫʨʳ, ʮʝʥʪʨʠʬʫʛʠ-

ʨʦʚʘʣʠ, ʦʪʤʳʚʘʣʠ ʠ ʬʠʢʩʠʨʦʚʘʣʠ 2,5% ʠ 
6% ʙʫʬʝʨʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʛʣʫʪʘʨʦʚʦʛʦ 
ʘʣʴʜʝʛʠʜʘ. ʇʦʩʪʬʠʢʩʘʮʠʶ ʦʩʫʱʝʩʪʚʣʷʣʠ 
ʪʝʪʨʘʦʢʩʠʜʦʤ ʦʩʤʠʷ, ʜʝʛʠʜʨʘʪʘʮʠʶ ï ʧʨʦ-
ʚʦʜʢʦʡ ʯʝʨʝʟ ʨʷʜ ʨʘʩʪʚʦʨʦʚ ʵʪʠʣʦʚʦʛʦ 
ʩʧʠʨʪʘ ʚʦʩʭʦʜʷʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʘʮʝ-
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ʪʦʥ. ʇʦʩʣʝ ʜʝʛʠʜʨʘʪʘʮʠʠ ʢʣʝʪʢʠ ʠʤʧʨʝ-
ʛʥʠʨʦʚʘʣʠ ʩʤʝʩʴʶ ʵʧʦʥʦʚʳʭ ʩʤʦʣ, ʟʘʪʝʤ 
ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦʣʠʤʝʨʠʟʘʮʠʶ ʩʤʦʣ, ʠʟʛʦ-
ʪʦʚʣʝʥʠʝ ʫʣʴʪʨʘʪʦʥʢʠʭ ʩʨʝʟʦʚ (ʥʘ ʤʠʢʨʦ-
ʪʦʤʝ LKB-III) ʠ ʤʦʥʪʘʞ ʩʨʝʟʦʚ ʥʘ ʙʣʝʥ-
ʜʘʭ ʩ ʧʦʣʠʤʝʨʥʦʡ ʧʦʜʣʦʞʢʦʡ 
(ʧʠʦʣʦʬʦʨʤ). ɼʣʷ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʷ ʠʩ-
ʧʦʣʴʟʦʚʘʣʠ ʩʪʘʥʜʘʨʪʥʳʝ ʵʣʝʢʪʨʦʥʥʦ-
ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʢʦʥʪʨʘʩʪʸʨʳ: ʫʨʘʥʠʣʘ-
ʮʝʪʘʪ ʠ ʮʠʪʨʘʪ ʩʚʠʥʮʘ. ʄʘʪʝʨʠʘʣ ʜʣʷ ʤʦʨ-
ʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʫʯʘʣʠ ʥʘ 
ʧʨʦʩʚʝʯʠʚʘʶʱʝʤ ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦ-
ʧʝ ʤʝʪʦʜʦʤ ʩʣʫʯʘʡʥʳʭ ʙʝʩʧʦʚʪʦʨʥʳʭ 
ʧʦʣʝʡ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʚ ʧʨʦʛʨʘʤ-
ʤʝ ImageJ (ʩʙʦʨʢʘ FIJI) [7]. 
ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʧʨʦʛʨʘʤʤʘʭ MS Excel ʠ 
Statistica 6.0. ʇʨʠʤʝʥʷʣʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝ-
ʩʢʠʡ ʪʝʩʪ ʄʘʥʥʘïʋʠʪʥʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 
ʢʦʨʨʝʢʮʠʝʡ ʧʦ ʤʝʪʦʜʫ ɹʦʥʬʝʨʨʦʥʠ 
(ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ Ŭ = 0,05 
ʙʳʣ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʢʦʣʠʯʝʩʪʚʘ ʛʨʫʧʧ ʩʨʘʚʥʝʥʠʷ). 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʩʣʝʜʫʝ-

ʤʳʝ ʰʪʘʤʤʳ ʩʦʭʨʘʥʠʣʠ ʞʠʟʥʝʩʧʦʩʦʙ-
ʥʦʩʪʴ, ʚʳʩʝʚ ʥʘ ʩʨʝʜʘʭ ʜʘʣ ʨʦʩʪ ʙʘʢʪʝʨʠʡ 
ʠ ʚʝʛʝʪʘʪʠʚʥʦʡ, ʠ ʩʧʦʨʦʚʦʡ ʬʦʨʤʳ ʧʦʩʣʝ 
ʢʦʥʩʝʨʚʘʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ: ʥʠʟ-
ʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷ ʢʦʥʩʝʨʚʘʮʠʷ 
(ʚʝʛʝʪʘʪʠʚʥʘʷ ʠ ʩʧʦʨʦʚʘʷ ʬʦʨʤʘ), ʢʦʥʩʝʨ-
ʚʘʮʠʷ ʚ ʛʣʠʮʝʨʠʥʝ (ʩʧʦʨʦʚʘʷ ʬʦʨʤʘ) (ʨʠʩ. 
1). ʀʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 
ʰʪʘʤʤʦʚ ʧʦʢʘʟʘʣʦ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʠ ʧʘʩ-
ʧʦʨʪʥʳʤ ʜʘʥʥʳʤ. 
ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʢʣʝʪʦʢ B. anthracis 

(ʪʘʙʣ. 1) ʩʦʩʪʘʚʠʣʘ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 
1,67Ñ0,88 ʤʢʤ, ʘ ʰʠʨʠʥʘ ï 0,93Ñ0,20 ʤʢʤ 
(ʜʘʥʥʳʝ ʫʩʨʝʜʥʝʥʳ ʧʦ ʚʩʝʤ ʛʨʫʧʧʘʤ). ʕʪʠ 
ʮʠʬʨʳ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʪ-
ʩʷ ʙʦʣʴʰʠʤ ʨʘʟʙʨʦʩʦʤ, ʘ ʩ ʜʨʫʛʦʡ ï ʜʦ-
ʚʦʣʴʥʦ ʥʝʚʝʣʠʢʠ: ʩʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ 
ʜʘʥʥʳʤ, ʜʣʠʥʘ B. anthracis ʩʦʩʪʘʚʣʷʝʪ ʦʪ 
2,5ï4,0 ʜʦ 5,0 ʤʢʤ [8], 10,0 [9] ʠ ʜʘʞʝ 20,0 
ʤʢʤ [10]; ʚ ʰʠʨʠʥʫ ï ʦʪ 0,7ï1 ʜʦ 1,5 ʤʢʤ. 
ʊʘʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʩʣʦʚʣʝʥʳ, ʚ ʧʝʨʚʫʶ 
ʦʯʝʨʝʜʴ, ʩʧʝʮʠʬʠʢʦʡ ʧʨʦʚʦʜʠʚʰʠʭʩʷ ʠʟ-
ʤʝʨʝʥʠʡ: ʥʘʤʠ ʠʟʤʝʨʷʣʠʩʴ ʠʟʦʙʨʘʞʝʥʠʷ 
ʫʣʴʪʨʘʪʦʥʢʠʭ ʩʨʝʟʦʚ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 
ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʩʨʝʟʘ ʯʝʨʝʟ ʨʘʩʧʦʣʦ-
ʞʝʥʥʳʝ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʢʣʝʪʢʠ ʚʝʨʦ-

ʷʪʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʩʨʝʟʘ ʚ ʧʣʦʩʢʦʩʪʠ, 
ʩʪʨʦʛʦ ʧʘʨʘʣʣʝʣʴʥʦʡ ʠʣʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨ-
ʥʦʡ ʦʩʠ ʢʣʝʪʢʠ (ʠ ʧʨʠ ʵʪʦʤ ʧʨʦʭʦʜʷʱʝʡ 
ʯʝʨʝʟ ʮʝʥʪʨ ʢʣʝʪʢʠ) ʜʦʚʦʣʴʥʦ ʥʠʟʢʘ. ʊʝʤ 
ʥʝ ʤʝʥʝʝ, ʜʘʞʝ ʦʪʤʝʯʝʥʥʳʝ ʥʘʤʠ ʤʘʢʩʠ-
ʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʠʥʳ ʢʣʝʪʦʢ ʫʢʣʘʜʳ-
ʚʘʶʪʩʷ ʚ ʦʙʦʟʥʘʯʝʥʥʳʡ ʚ ʣʠʪʝʨʘʪʫʨʝ ʜʠʘ-
ʧʘʟʦʥ (ʘ ʰʠʨʠʥʘ ʯʫʪʴ ʧʨʝʚʳʰʘʝʪ ʝʛʦ): 
ʜʣʠʥʘ 10 ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʢʣʝʪʦʢ ʩʦʩʪʘ-
ʚʠʣʘ ʦʪ 5,38 ʜʦ 7,22 ʤʢʤ, ʰʠʨʠʥʘ ï ʦʪ 
1,75 ʜʦ 2,13 ʤʢʤ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ 

ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʚ ʮʝʣʦʤ ʥʝ ʧʨʦʪʠ-
ʚʦʨʝʯʘʪ ʫʢʘʟʘʥʥʳʤ ʜʣʷ B. anthracis ʚ ʣʠ-
ʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ, ʭʦʪʷ ʠ ʥʝ ʜʦʩʪʠ-
ʛʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʈʠʩʫʥʦʢ 1 ï ɹʘʢʪʝʨʠʘʣʴʥʳʝ ʢʣʝʪʢʠ 
Bacillus anthracis ʧʦʩʣʝ ʧʨʦʨʘʩʪʘʥʠʷ. 

ʈʠʩʫʥʦʢ 2 ï ʉʧʦʨʳ Bacillus anthracis. 
1 ï ʩʦʜʝʨʞʠʤʦʝ ʩʧʦʨʳ (ɼʅʂ);  

2 ï ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʘʷ ʤʝʤʙʨʘʥʘ;  
3 ï ʢʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ ʩʧʦʨʳ; 
 4 ï ʢʦʨʪʝʢʩ; 5 ïʢʦʨʘ ʩʧʦʨʳ;  
6 ï ɻʢʟʦʩʧʦʨʠʫʤ. 
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ʄʝʞʜʫ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ 
ʨʘʟʥʳʭ ʛʨʫʧʧ ʦʪʤʝʯʝʥʳ ʥʝʙʦʣʴʰʠʝ, ʥʦ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ. ɺ ʨʘʟ-
ʥʳʭ ʫʩʣʦʚʠʷʭ ʬʠʢʩʘʮʠʠ (ʬʠʢʩʘʮʠʷ ʛʣʫʪʘ-
ʨʦʚʳʤ ʘʣʴʜʝʛʠʜʦʤ 2,5 % ʠ 6 %) ʙʘʢʪʝʨʠ-
ʘʣʴʥʳʝ ʢʣʝʪʢʠ ʧʦʢʘʟʳʚʘʶʪ ʦʜʥʦʨʦʜʥʳʝ 
ʠʟʤʝʥʝʥʠʷ ʪʦʣʴʢʦ ʚ ʰʠʨʠʥʝ ʢʣʝʪʢʠ (ʚ 
ʫʩʣʦʚʠʷʭ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʛʣʫʪʘʨʦʚʦʛʦ ʘʣʴʜʝʛʠʜʘ ʰʠʨʠʥʘ ʢʣʝʪʢʠ 
ʚʳʰʝ), ʧʨʦʯʠʝ ʞʝ ʠʟʤʝʥʝʥʠʷ ʨʘʟʥʦʥʘ-
ʧʨʘʚʣʝʥʳ. 
ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʦʝ ʩʨʘʚʥʝʥʠʝ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, 
ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʢʦʥʮʝʥ-
ʪʨʘʮʠʝʡ ʬʠʢʩʘʪʦʨʘ (2,5 % ʛʣʫʪʘʨʦʚʳʡ 
ʘʣʴʜʝʛʠʜ), ʥʦ ʥʘʭʦʜʠʚʰʠʭʩʷ ʚ ʨʘʟʥʳʭ 
ʫʩʣʦʚʠʷʭ ʭʨʘʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʧʦʨʦʚʦʡ ʠ 
ʚʝʛʝʪʘʪʠʚʥʦʡ ʬʦʨʤʳ. ʉ ʫʯʸʪʦʤ ʧʦʧʨʘʚʢʠ 
ɹʦʥʬʝʨʨʦʥʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟ-
ʣʠʯʠʷ ʦʙʥʘʨʫʞʝʥʳ ʤʝʞʜʫ ʚʩʝʤʠ ʛʨʫʧʧʘ-
ʤʠ ʧʦ ʰʠʨʠʥʝ ʢʣʝʪʢʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʫ 
ʦʢʨʫʛʣʦʩʪʠ. 
ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʩʣʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʩ ʫʯʸʪʦʤ ʚʝʣʠʯʠʥʳ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝ-
ʥʠʷ ʘʥʘʣʦʛʠʯʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʥʘʭʦ-
ʜʠʚʰʠʭʩʷ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʭʨʘʥʝʥʠʷ, ʘ 
ʪʘʢʞʝ ʧʦʜʚʝʨʛʥʫʪʳʭ ʬʠʢʩʘʮʠʠ ʨʘʟʣʠʯʥʦʡ 
ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʛʣʫʪʘʨʦʚʦʛʦ ʘʣʴʜʝʛʠʜʘ, 
ʣʝʞʘʪ ʚ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʜʠʘʧʘʟʦʥʘʭ, ʧʦ-
ʵʪʦʤʫ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 
ʥʝʣʴʟʷ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʥʘʣʠʯʠʠ ʚʣʠʷ-
ʥʠʷ ʫʩʣʦʚʠʡ ʭʨʘʥʝʥʠʷ ʥʘ ʤʦʨʬʦʣʦʛʠʶ 
ʢʣʝʪʦʢ B. anthracis. 

ʊʘʙʣʠʮʘ 1 ï ʉʨʝʜʥʠʝ ʨʘʟʤʝʨʳ (MÑSd) ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ  
Bacillus anthracis ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ 

ʋʩʣʦʚʠʷ  
ʢʦʥʩʝʨʚʘʮʠʠ 

ʌʦʨʤʘ ʌʠʢʩʘʪʦʨ, % ɼʣʠʥʘ, 
ʤʢʤ 

ʐʠʨʠʥʘ, 
ʤʢʤ 

ʂʦʵʬʬʠʮʠʝʥʪ 
ʦʢʨʫʛʣʦʩʪʠ 

ɻʣʠʮʝʨʠʥ ʉʧʦʨʦʚʘʷ 2,5 1,65Ñ0,77 0,88Ñ0,14 0,83Ñ0,14 

ɻʣʠʮʝʨʠʥ ʉʧʦʨʦʚʘʷ 6,0 1,54Ñ0,84 0,95Ñ0,2* 0,87Ñ0,14* 

ʅʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷ ʉʧʦʨʦʚʘʷ 2,5 1,58Ñ0,76 0,95Ñ0,19 0,87Ñ0,14 

ʅʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷ ʉʧʦʨʦʚʘʷ 6,0 2,03Ñ0,97* 1,02Ñ0,26* 0,78Ñ0,16* 

ʅʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷ ɺʝʛʝʪʘʪʠʚʥʘʷ 2,5 1,57Ñ0,96 0,83Ñ0,16 0,79Ñ0,17 

ʅʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷ ɺʝʛʝʪʘʪʠʚʥʘʷ 6,0 1,71Ñ0,85* 0,91Ñ0,14* 0,76Ñ0,17 

* ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʦʪʣʠʯʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʟʥʘʢʘ ʛʨʫʧʧʳ ʙʘʢʪʝ-
ʨʠʡ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ 6 % ʛʣʫʪʘʨʦʚʳʤ ʘʣʴʜʝʛʠʜʦʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʙʘʢʪʝʨʠʡ, 
ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ 2,5 % ʛʣʫʪʘʨʦʚʳʤ ʘʣʴʜʝʛʠʜʦʤ. 

ʉʧʦʨʳ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʘʤʠ ʚʦ 
ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʛʨʫʧʧʘʭ ʚ ʥʝʙʦʣʴ-
ʰʦʤ ʢʦʣʠʯʝʩʪʚʝ (ʨʠʩ. 2). ʇʨʠ ʵʪʦʤ 
ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʦʨ ʙʳʣʦ ʦʪʤʝ-
ʯʝʥʦ ʚ ʛʨʫʧʧʝ B. anthracis ʩʧʦʨʦʚʦʡ ʬʦʨ-
ʤʳ ʚ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ ʢʦʥ-
ʩʝʨʚʘʮʠʠ (ʩʧʦʨʳ ʨʝʜʢʠ, ʚʩʪʨʝʯʘʶʪʩʷ ʝʜʠ-
ʥʠʯʥʦ). ʇʦʩʢʦʣʴʢʫ ʢʦʣʠʯʝʩʪʚʦ ʩʧʦʨ, ʥʝ-
ʦʙʭʦʜʠʤʳʭ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʪʘʪʠʩʪʠ-
ʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʙʳʣʦ ʥʘʙʨʘʥʦ ʥʝ ʚʦ ʚʩʝʭ 
ʛʨʫʧʧʘʭ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʠ ʩʧʦʨ ʧʦ ʛʨʫʧʧʘʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ 
ʩʨʘʚʥʝʥʠʶ ʥʝ ʧʦʜʚʝʨʛʘʣʠ, ʜʘʥʥʳʝ ʧʨʠʚʦ-
ʜʠʤ ʧʦ ʚʩʝʤ ʛʨʫʧʧʘʤ ʚ ʮʝʣʦʤ. ʉʧʦʨʳ 
ʦʢʨʫʛʣʳʝ (ʢʦʵʬʬʠʮʠʝʥʪ ʦʢʨʫʛʣʦʩʪʠ ʩʦ-
ʩʪʘʚʠʣ 0,95Ñ0,05 ʢʘʢ ʜʣʷ ʩʧʦʨʦʚʦʡ, ʪʘʢ ʠ 
ʜʣʷ ʚʝʛʝʪʘʪʠʚʥʦʡ ʬʦʨʤʳ), ʨʘʟʤʝʨʦʤ ʧʦ-
ʨʷʜʢʘ 0,9 Ĭ 0,7 ʤʢʤ (ʚ ʩʨʝʜʥʝʤ 0,92Ñ0,19 
Ĭ 0,72Ñ0,13 ʤʢʤ ʜʣʷ ʩʧʦʨʦʚʦʡ ʠ 0,91Ñ0,23 
Ĭ 0,71Ñ0,17 ʤʢʤ ʜʣʷ ʚʝʛʝʪʘʪʠʚʥʦʡ ʬʦʨ-
ʤʳ). 
ɺʓɺʆɼʓ / CONCLUSION 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʘʢʪʝʨʠʠ ʚʩʝʭ ʛʨʫʧʧ 

ʩʦʭʨʘʥʠʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʢ ʢ ʧʨʦʨʘʩʪʘ-
ʥʠʶ, ʪʘʢ ʠ ʢ ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʶ. ʄʦʨʬʦ-
ʣʦʛʠʷ ʰʪʘʤʤʘ Bacillus anthracis ʠʟ ɻʦʩʫ-
ʜʘʨʩʪʚʝʥʥʦʡ ʢʦʣʣʝʢʮʠʠ ʰʪʘʤʤʦʚ - ʚʦʟʙʫ-
ʜʠʪʝʣʝʡ ʦʩʦʙʦ ʦʧʘʩʥʳʭ ʙʦʣʝʟʥʝʡ, ʠʩʧʦʣʴ-
ʟʫʝʤʳʭ ʚ ʚʝʪʝʨʠʥʘʨʠʠ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ, 
ʚ ʮʝʣʦʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʘʥʥʳʤ, ʧʨʠʚʦʜʠ-
ʤʳʤ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ, ʠ ʫʩʣʦ-
ʚʠʷ ʭʨʘʥʝʥʠʷ ʥʝ ʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 
ʚʣʠʷʥʠʷ ʥʘ ʵʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 
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ABSTRACT 
Many specialists in the field of biologi-

cal and veterinary sciences use pure crops 
for work in fundamental and applied areas. 
The degree of purity of crops can be influ-
enced by various factors, including violation 
of storage conditions. Despite the wide range 
of methods for the conservation of microor-
ganisms, lyophilization and low-temperature 
preservation are relevant and universal for 
reproduction in laboratory conditions. In this 
regard, the department of the State Collec-
tion of Microorganisms carried out the selec-
tion of optimal methods and conditions suit-
able for the preservation of the strains of 
interest and their properties for a long time. 
The purpose of this work is to clarify the 
morphological aspect of the question of the 
influence of various conservation conditions 
on the biological properties of Bacillus an-
thracis vegetative and spore forms under 
longïterm storage conditions: the ability to 
germinate, spore formation and morphologi-
cal characteristics. A precipitated suspension 
of Bacillus anthracis bacterial cells of vege-

tative and spore forms was used as an object 
of research. To carry out a morphological 
study, B. anthracis samples were prepared 
using the method of ultrathin sections, con-
trasted and viewed under an electron beam 
on a transmission electron microscope. Sta-
tistical data processing was carried out in 
MS Excel and Statistica 6.0 programs. The 
nonparametric MannïWhitney test was used, 
followed by correction using the Bonferroni 
method. According to the results of the re-
search, it was found that the bacteria of all 
groups retained the ability to germinate and 
sporulate. The morphology of Bacillus an-
thracis in the State Collection of Strains gen-
erally corresponds to the data given in the 
literature, and storage conditions did not 
significantly affect these characteristics. 
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ʈɽʌɽʈɸʊ 
ɸʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʷ ʨʝʰʘʝʪ ʟʘʜʘʯʠ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʢʦʣʠʙʘʢʪʝʨʠʦʟʘ, ʘ ʧʨʘ-
ʚʠʣʴʥʦ ʚʳʩʪʨʦʝʥʥʳʝ ʩʭʝʤʳ ʣʝʯʝʥʠʷ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʝʟʠ-
ʩʪʝʥʪʥʳʭ ʰʪʘʤʤʦʚ ʚʦʟʙʫʜʠʪʝʣʝʡ ʩʨʝʜʠ ʣʶʜʝʡ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪ-
ʥʳʭ ʠ ʧʪʠʮ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʠʥʬʠʮʠʨʫʶ-
ʱʝʡ ʜʦʟʳ Escherichia coli ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʚʦʬʣʦʢʩʘʮʠʥʘ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʦʤ ʢʦʣʠʙʘʢʪʝʨʠʦʟʝ ʮʳʧʣʷʪ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 375 

ʮʳʧʣʷʪ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ ʧʦ ʧʷʪʴ ʧʦʜʛʨʫʧʧ (25 ʛʦʣʦʚ) ʚ ʢʘʞʜʦʡ. 
ɿʘʨʘʞʝʥʠʝ ʧʪʠʮ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʧʨʦʚʦʜʠʣʠ ʚʥʫʪʨʠʙʨʶʰʠʥʥʳʤ ʩʧʦʩʦʙʦʤ ʩʫʩʧʝʥʟʠʝʡ ʠʟ 
ʩʫʪʦʯʥʦʡ ʢʫʣʴʪʫʨʳ E. ʩoli ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 150 ʤʣʥ. ʤʠʢʨʦʙʥʳʭ ʪʝʣ / 0,5 ʤʣ (1 DLM ï 
ʤʠʥʠʤʘʣʴʥʘʷ ʣʝʪʘʣʴʥʘʷ ʜʦʟʘ). ɿʘʨʘʞʝʥʠʝ ʧʪʠʮ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧ ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʦ-
ʛʠʯʥʳʤ ʩʧʦʩʦʙʦʤ, ʧʨʠ ʵʪʦʤ ʤʠʥʠʤʘʣʴʥʘʷ ʣʝʪʘʣʴʥʘʷ ʜʦʟʘ ʙʳʣʘ ʫʚʝʣʠʯʝʥʘ ʜʦ 2 DLM (300 
ʤʣʥ. ʤʠʢʨʦʙʥʳʭ ʪʝʣ / 0,5 ʤʣ ʩʫʩʧʝʥʟʠʠ) ʠ 3 DLM (450 ʤʣʥ. ʤʠʢʨʦʙʥʳʭ ʪʝʣ / 0,5 ʤʣ ʩʫʩ-
ʧʝʥʟʠʠ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʮʳʧʣʷʪʘʤʠ ʚʝʣʠ ʚ ʪʝʯʝʥʠʝ 15 ʜʥʝʡ. ʕʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʣʝʚʦʬʣʦʢʩʘʮʠʥʘ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʩ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ, 
ʦʮʝʥʠʚʘʣʠ ʧʫʪʸʤ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʢʦʣʠʯʝʩʪʚʘ ʚʳʞʠʚʰʠʭ ʠ ʧʘʚʰʠʭ ʧʪʠʮ ʚ ʦʧʳʪ-
ʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧʘʭ. ʇʨʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʢʦʣʠʙʘʢʪʝʨʠʦʟʘ 
ʮʳʧʣʷʪ ʠʥʬʠʮʠʨʫʶʱʝʡ ʜʦʟʦʡ 1 DLM ʚʳʩʦʢʠʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ (100%) ʙʳʣ ʜʦ-
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ʩʪʠʛʥʫʪ ʚ ʛʨʫʧʧʘʭ ʧʪʠʮ, ʢʦʪʦʨʳʤ ʧʨʝʧʘʨʘʪ ʥʘʟʥʘʯʘʣʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 200 ʠ 300 ʤʛ/ʣ 
ʚʦʜʳ. ɺ ʛʨʫʧʧʘʭ ʮʳʧʣʷʪ, ʛʜʝ ʟʘʨʘʞʘʶʱʘʷ ʜʦʟʘ ʙʳʣʘ ʫʚʝʣʠʯʝʥʘ ʜʦ 2 DLM, ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʣʝʯʝʥʠʷ ʩʥʠʟʠʣʘʩʴ ʜʦ 80-84%. ɺ ʛʨʫʧʧʘʭ ʮʳʧʣʷʪ, ʛʜʝ ʟʘʨʘʞʘʶʱʘʷ ʜʦʟʘ ʙʳʣʘ ʫʚʝ-
ʣʠʯʝʥʘ ʜʦ 3 DLM, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʩʥʠʟʠʣʘʩʴ ʜʦ 64-80%. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʂʦʣʠʙʘʢʪʝʨʠʦʟ ï ʠʥʬʝʢʮʠʦʥʥʦʝ ʟʘʙʦ-

ʣʝʚʘʥʠʝ ʚʩʝʭ ʚʠʜʦʚ ʠ ʚʦʟʨʘʩʪʦʚ ʧʪʠʮ, ʢʦ-
ʪʦʨʦʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʤʦʞʥʦ ʦʭʘ-
ʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʩʝʧʪʠʮʝʤʠʶ [1, 2]. ɺʦʟ-
ʙʫʜʠʪʝʣʴ ʟʘʙʦʣʝʚʘʥʠʷ ï ʧʘʪʦʛʝʥʥʳʝ ʚʘʨʠ-
ʘʥʪʳ Escherichia coli. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 
ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʠʢʨʦʬʣʦʨʳ, 
ʚʳʜʝʣʝʥʥʦʡ ʦʪ ʧʪʠʮ ʨʘʟʥʳʭ ʚʠʜʦʚ ʠʟ ʦʙʲ-
ʝʢʪʦʚ ʚ ʭʦʟʷʡʩʪʚʘʭ ʨʘʟʣʠʯʥʦʛʦ ʪʝʭʥʦʣʦʛʠ-
ʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʘ ʜʦʤʠ-
ʥʠʨʫʶʱʘʷ ʨʦʣʴ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʚ ʧʘ-
ʪʦʣʦʛʠʷʭ, ʫʜʝʣʴʥʳʡ ʚʝʩ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷ-
ʝʪ 41,2% [3, 4, 5]. 
ʕʪʦʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʮʝʥʪ ʚ ʠʥʬʝʢ-

ʮʠʦʥʥʳʭ ʙʦʣʝʟʥʷʭ ʧʪʠʮ ʦʩʣʦʞʥʷʝʪ ʦʙ-
ʱʫʶ ʵʧʠʟʦʦʪʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʚ ʭʦʟʷʡ-
ʩʪʚʘʭ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ E. coli ʷʚʣʷʝʪʩʷ 
ʪʘʢʞʝ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʤʝ-
ʰʘʥʥʳʭ ʠʥʬʝʢʮʠʡ. ʂʦʣʠʙʘʢʪʝʨʠʦʟ ʯʘʩʪʦ 
ʧʨʦʪʝʢʘʝʪ ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ ʧʘʩʪʝʨʝʣʣʸʟʦʤ, 
ʛʝʤʦʬʠʣʸʟʦʤ ʠ ʩʪʘʬʠʣʦʢʦʢʢʦʟʦʤ. ʀʟ-ʟʘ 
ʯʝʛʦ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʧʨʦʚʝ-
ʜʝʥʠʝ ʣʝʯʝʙʥʳʭ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝ-
ʨʦʧʨʠʷʪʠʡ ʟʘʪʨʫʜʥʷʶʪʩʷ [6]. 
ɸʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʷ ʨʝʰʘʝʪ ʟʘʜʘʯʠ 

ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʘ 
ʧʨʘʚʠʣʴʥʦ ʚʳʩʪʨʦʝʥʥʳʝ ʩʭʝʤʳ ʣʝʯʝʥʠʷ 
ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʝʟʠ-
ʩʪʝʥʪʥʳʭ ʰʪʘʤʤʦʚ ʚʦʟʙʫʜʠʪʝʣʝʡ ʩʨʝʜʠ 
ʣʶʜʝʡ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ 
ʠ ʧʪʠʮ [7, 8, 9]. 
ɼʣʷ ʨʘʮʠʦʥʘʣʴʥʦʡ ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘ-

ʧʠʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʫʯʥʦ 
ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʠ ʦʙʦʩʥʦʚʘʥʥʳʝ ʩʧʦʩʦʙʳ 
ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʙʘʢʪʝʨʠʘʣʴ-
ʥʳʭ ʙʦʣʝʟʥʝʡ, ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʯʫʚ-
ʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ ʘʥʪʠ-
ʤʠʢʨʦʙʥʳʤ ʩʨʝʜʩʪʚʘʤ ʠ ʧʨʦʚʦʜʠʪʴ ʜʦ-
ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʡʩʪʚʠʷ ʧʦ-
ʩʣʝʜʥʠʭ. 
ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʵʥ-

ʪʝʨʦʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʣʝʯʸʪ 
ʟʘ ʩʦʙʦʡ ʧʦʠʩʢ ʧʨʝʧʘʨʘʪʦʚ, ʢʦʪʦʨʳʝ ʦʙʣʘ-
ʜʘʶʪ ʚʳʨʘʞʝʥʥʳʤ ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʜʝʡ-
ʩʪʚʠʝʤ [10, 11, 12], ʦʪʩʫʪʩʪʚʠʝʤ ʪʦʢʩʠʯʝ-

ʩʢʠʭ ʠ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ [13], ʘ ʪʘʢʞʝ 
ʦʧʪʠʤʘʣʴʥʳʤ ʢʫʨʩʦʤ ʪʝʨʘʧʠʠ ʠ ʚʦʟʤʦʞ-
ʥʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʚʦʜ-
ʩʪʚʘ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʚʦʟʥʠʢʘʝʪ ʠʥʪʝʨʝʩ ʢ 
ʧʨʝʧʘʨʘʪʘʤ ʬʪʦʨʭʠʥʦʣʦʥʦʚʦʛʦ ʨʷʜʘ, ʚ 
ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʠʪ ʠ ʣʝʚʦʬʣʦʢʩʘʮʠʥ.  
ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝ-

ʥʠʝ ʚʣʠʷʥʠʷ ʠʥʬʠʮʠʨʫʶʱʝʡ ʜʦʟʳ E. coli 
ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʚʦʬʣʦʢʩʘʮʠʥʘ ʧʨʠ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʢʦʣʣʠʙʘʢʪʝʨʠʦʟʝ 
ʮʳʧʣʷʪ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS  
ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ 375 ʮʳʧʣʷʪ 

ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ ʧʦ ʧʷʪʴ 
ʧʦʜʛʨʫʧʧ (25 ʛʦʣʦʚ) ʚ ʢʘʞʜʦʡ.  
ɿʘʨʘʞʝʥʠʝ ʮʳʧʣʷʪ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʧʨʦ-

ʚʦʜʠʣʠ ʚʥʫʪʨʠʙʨʶʰʠʥʥʳʤ ʩʧʦʩʦʙʦʤ ʩʫʩ-
ʧʝʥʟʠʝʡ ʠʟ ʩʫʪʦʯʥʦʡ ʢʫʣʴʪʫʨʳ E. ʩoli ʚ 
ʢʦʥʮʝʥʪʨʘʮʠʠ 150 ʤʣʥ. ʤʠʢʨʦʙʥʳʭ ʪʝʣ / 
0,5 ʤʣ (1 DLM). ɿʘʨʘʞʝʥʠʝ ʧʪʠʮ ʚʪʦʨʦʡ ʠ 
ʪʨʝʪʴʝʡ ʛʨʫʧʧ ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʦʛʠʯʥʳʤ 
ʩʧʦʩʦʙʦʤ, ʧʨʠ ʵʪʦʤ ʤʠʥʠʤʘʣʴʥʘʷ ʣʝʪʘʣʴ-
ʥʘʷ ʜʦʟʘ ʙʳʣʘ ʫʚʝʣʠʯʝʥʘ ʜʦ 2 DLM (300 
ʤʣʥ. ʤʠʢʨʦʙʥʳʭ ʪʝʣ / 0,5 ʤʣ ʩʫʩʧʝʥʟʠʠ) ʠ 
3 DLM (450 ʤʣʥ. ʤʠʢʨʦʙʥʳʭ ʪʝʣ / 0,5 ʤʣ 
ʩʫʩʧʝʥʟʠʠ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
ʃʝʚʦʬʣʦʢʩʘʮʠʥ ʥʘʟʥʘʯʘʣʩʷ ʚ ʩʚʦʙʦʜ-

ʥʦʤ ʜʦʩʪʫʧʝ ʩ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ ʟʘ ʩʫʪʢʠ ʜʦ 
ʟʘʨʘʞʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ ʜʥʝʡ. ɼʣʷ ʧʝʨ-
ʚʳʭ ʧʦʜʛʨʫʧʧ ʧʪʠʮ ʜʦʟʘ ʧʨʝʧʘʨʘʪʘ ʩʦʩʪʘ-
ʚʠʣʘ 50 ʤʛ/ʣ ʚʦʜʳ, ʜʣʷ ʚʪʦʨʳʭ ï 100 ʤʛ/ʣ 
ʚʦʜʳ, ʜʣʷ ʪʨʝʪʴʠʭ ï 200 ʤʛ/ʣ ʚʦʜʳ ʠ ʜʣʷ 
ʯʝʪʚʸʨʪʳʭ ï 300 ʤʛ/ʣ ʚʦʜʳ. ɺ-ʧʷʪʳʭ, ʧʦʜ-
ʛʨʫʧʧʘʭ ʦʧʳʪʘ ʥʘʭʦʜʠʣʠʩʴ ʢʦʥʪʨʦʣʴʥʳʝ 
ʮʳʧʣʷʪʘ, ʢʦʪʦʨʳʝ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʥʝ 
ʧʦʣʫʯʘʣʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ.  
ʊʘʢ ʞʝ ʚ ʦʧʳʪʝ ʩʬʦʨʤʠʨʦʚʘʥʘ ʠʥʪʘʢʪ-

ʥʘʷ ʛʨʫʧʧʘ, ʛʜʝ ʥʘʭʦʜʠʣʘʩʴ ʧʪʠʮʘ, ʥʝ ʧʦʜ-
ʚʝʨʛʘʚʰʘʷʩʷ ʥʠʢʘʢʠʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-
ʥʳʤ ʜʝʡʩʪʚʠʷʤ. 
ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʮʳʧʣʷʪʘʤʠ ʚʝʣʠ ʚ ʪʝ-

ʯʝʥʠʝ 15 ʜʥʝʡ. 
ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʚʦʬʣʦʢʩʘʮʠʥʘ, ʧʨʠ-

ʤʝʥʷʝʤʦʛʦ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʩ 
ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ, ʦʮʝʥʠʚʘʣʠ ʧʫʪʸʤ ʩʨʘʚʥʠ-
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ʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʢʦʣʠʯʝʩʪʚʘ ʚʳʞʠʚʰʠʭ ʠ 
ʧʘʚʰʠʭ ʧʪʠʮ ʚ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ 
ʛʨʫʧʧʘʭ. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ɺ ʛʨʫʧʧʘʭ 
ʮʳʧʣʷʪ, ʛʜʝ ʟʘʨʘʞʘʶʱʘʷ ʜʦʟʘ ʩʦʩʪʘʚʣʷʣʘ 
1 DLM, ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʘ ʚ ʜʦʟʘʭ 300 ʠ 
200 ʤʛ/ʣ ʚʦʜʳ ʦʙʝʩʧʝʯʠʚʘʣʦ ʚʳʞʠʚʘʝ-
ʤʦʩʪʴ 100% ʧʪʠʮ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 
ʛʨʫʧʧʘʭ. ʇʨʠʤʝʥʝʥʠʝ ʣʝʚʦʬʣʦʢʩʘʮʠʥʘ ʚ 
ʜʦʟʝ 100 ʤʛ/ʣ ʚʦʜʳ ʦʢʘʟʘʣʦʩʴ ʤʝʥʝʝ ʵʬ-
ʬʝʢʪʠʚʥʳʤ, ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʚʳʞʠʣʦ 84% 
ʮʳʧʣʷʪ. ɺ ʛʨʫʧʧʝ ʮʳʧʣʷʪ, ʛʜʝ ʣʝʢʘʨʩʪʚʝʥ-
ʥʦʝ ʩʨʝʜʩʪʚʦ ʥʘʟʥʘʯʘʣʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 
50 ʤʛ/ʣ ʚʦʜʳ, ʚʳʞʠʚʘʝʤʦʩʪʴ ʙʳʣʘ ʨʘʚʥʦʡ 
60%. ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʢ ʢʦʥʮʫ ʦʧʳ-
ʪʘ ʧʘʣʦ 92% ʮʳʧʣʷʪ.  
ɺ ʛʨʫʧʧʘʭ ʧʪʠʮ, ʛʜʝ ʟʘʨʘʞʘʶʱʘʷ ʜʦʟʘ 

ʙʳʣʘ ʫʚʝʣʠʯʝʥʘ ʠ ʩʦʩʪʘʚʣʷʣʘ 2 DLM, ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʩʥʠʟʠʣʘʩʴ. ʊʘʢ, 

ʥʘʟʥʘʯʝʥʠʝ ʣʝʚʦʬʣʦʢʩʘʮʠʥʘ ʚ ʩʘʤʦʡ ʚʳ-
ʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ (300 ʤʛ/ʣ ʚʦʜʳ) ʦʙʝʩ-
ʧʝʯʠʚʘʣʦ ʚʳʞʠʚʘʝʤʦʩʪʴ 80% ʮʳʧʣʷʪ. ʇʨʠ 
ʥʘʟʥʘʯʝʥʠʠ ʧʨʝʧʘʨʘʪʘ ʚ ʜʦʟʝ 200 ʤʛ/ʣ ʚʦ-
ʜʳ ʚʳʞʠʣʦ 84% ʧʪʠʮ. ɹʦʣʝʝ ʭʫʜʰʠʝ ʨʝ-
ʟʫʣʴʪʘʪʳ ʪʝʨʘʧʠʠ (68% ʠ 60%) ʧʦʣʫʯʝʥʳ 
ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʣʝʚʦʬʣʦʢʩʘʮʠʥʘ ʚ ʜʦʟʘʭ 
100 ʠ 50 ʤʛ/ʣ ʚʦʜʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʢ ʢʦʥʮʫ ʦʧʳʪʘ ʚ ʞʠʚʳʭ 
ʦʩʪʘʣʦʩʴ ʪʨʠ ʮʳʧʣʸʥʢʘ (12%).  
ɺ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʮʳʧʣʷʪ, ʛʜʝ ʟʘʨʘ-

ʞʘʶʱʘʷ ʜʦʟʘ ʙʳʣʘ ʧʦʚʳʰʝʥʘ ʜʦ 3 DLM, 
ʫʚʝʣʠʯʠʣʩʷ ʠ ʧʘʜʝʞ ʧʪʠʮ. ʅʘʠʙʦʣʴʰʘʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ (80%) ʜʦʩʪʠʛʥʫʪʘ ʚ ʛʨʫʧʧʝ 
ʮʳʧʣʷʪ, ʢʦʪʦʨʳʤ ʧʨʠʤʝʥʷʣʠ ʧʨʝʧʘʨʘʪ ʚ 
ʜʦʟʝ 300 ʤʛ/ʣ ʚʦʜʳ. ɺ ʦʩʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ 
ʦʪʤʝʯʘʣʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʘʜʸʞ ʩʨʝʜʠ 
ʧʪʠʮ (36-56%). ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 
ʧʘʣʦ 96% ʮʳʧʣʷʪ. 
 ɺ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʛʦ ʦʧʳʪʘ ʟʘʙʦʣʝʚʰʝʡ ʠ ʧʘʚʰʝʡ ʧʪʠʮʳ 
ʥʝ ʙʳʣʦ. 

ʊʘʙʣʠʮʘ 1 ï ʃʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʚʦʬʣʦʢʩʘʮʠʥʘ 
ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʢʦʣʠʙʘʢʪʝʨʠʦʟʝ ʮʳʧʣʷʪ (ʟʘʨʘʞʘʶʱʘʷ ʜʦʟʘ 1 DLM,  

2 DLM ʠ 3 DLM) 

ɼʦʟʘ ʧʨʝ-
ʧʘʨʘʪʘ 
ʤʛ/ʣ 

1 DLM 2 DLM 3 DLM 

ɺʳʞʠʣʦ ʇʘʣʦ ɺʳʞʠʣʦ ʇʘʣʦ ɺʳʞʠʣʦ ʇʘʣʦ 

ɻʦʣʦʚ % ɻʦʣʦʚ % ɻʦʣʦʚ % ɻʦʣʦʚ % ɻʦʣʦʚ % ɻʦʣʦʚ % 

50 15 60 10 40 15 60 10 40 15 60 10 40 

100 21 84 4 16 17 68 14 56 11 44 14 56 

200 25 100 0 0 21 84 9 36 16 64 9 36 

300 24 100 0 0 20 80 5 20 20 80 5 20 

ʂʦʥʪʨʦʣʴ 2 8 23 92 3 12 22 88 1 4 24 96 

ɺʓɺʆɼʓ / CONCLUSION 
ʇʨʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦʛʦ ʢʦʣʠʙʘʢʪʝʨʠʦʟʘ ʮʳʧʣʷʪ ʠʥʬʠʮʠ-
ʨʫʶʱʝʡ ʜʦʟʦʡ 1 DLM ʚʳʩʦʢʠʡ ʪʝʨʘʧʝʚ-
ʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ (100%) ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʚ 
ʛʨʫʧʧʘʭ ʮʳʧʣʷʪ, ʢʦʪʦʨʳʤ ʧʨʝʧʘʨʘʪ ʥʘʟʥʘ-
ʯʘʣʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 200 ʠ 300 ʤʛ/ʣ ʚʦ-
ʜʳ. 
ʉ ʧʦʚʳʰʝʥʠʝʤ ʟʘʨʘʞʘʶʱʝʡ ʜʦʟʳ ʜʦ 2 

DLM ʠ 3 DLM ɻʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ 
ʩʥʠʞʘʣʘʩʴ ʜʦ 64-84%. 
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ABSTRACT 
The aim of the present research was to 

study the impact of infective dose on effec-
tiveness of levofloxacin in Antibiotic thera-
py solves the problems of eliminating coliba-
cillosis, and properly constructed treatment 
regimens prevent the spread of resistant 
strains of pathogens among humans, farm 
animals and birds. The aim of this work was 
to study the effect of the infective dose of 
Escherichia coli on the effectiveness of 
levofloxacin in experimental colibacillosis of 
chickens. For the experiment, 375 chickens 
were used, which were divided into three 
groups of five subgroups (25 heads) in each. 
The birds of the first group were infected 
intraperitoneally with a suspension from a 
daily culture of E. coli at a concentration of 
150 million microbial bodies / 0.5 ml (1 
DLM - minimum lethal dose). Birds of the 
second and third groups were infected in a 
similar manner, with the minimum lethal 
dose increased to 2 DLM (300 million mi-
crobial bodies/0.5 ml of suspension) and 3 
DLM (450 million microbial bodies/0.5 ml 
of suspension), respectively. The chickens 
were observed for 15 days. The efficacy of 
levofloxacin administered in various concen-
trations with drinking water was assessed by 
comparative analysis of the number of sur-
viving and dead birds in the experimental 
and control groups. When reproducing ex-
perimental colibacillosis in chickens with an 
infectious dose of 1 DLM, a high therapeutic 
effect (100%) was achieved in the groups of 
birds to which the drug was administered in 
concentrations of 200 and 300 mg/l of water. 
In the groups of chickens where the infec-
tious dose was increased to 2 DLM, the effi-
cacy of treatment decreased to 80-84%. In 

groups of chickens where the challenge dose 
was increased to 3 DLM, treatment efficacy 
decreased to 64-80%. 
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ʈɽʌɽʈɸʊ 
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢ ʝʜʠʥʩʪʚʝʥʥʦʤʫ ʵʬʬʝʢʪʠʚʥʦʤʫ ʩʨʝʜʩʪʚʫ ʙʦʨʴʙʳ ʩ 
ʚʠʨʫʩʦʤ ʘʨʪʨʠʪʘ-ʵʥʮʝʬʘʣʠʪʘ ʢʦʟ (ɺɸʕʂ) ʦʪʥʦʩʷʪ ʝʛʦ ʨʘʥʥʶʶ ʜʠʘʛʥʦʩʪʠʢʫ ʠ 
ʫʙʦʡ ʚʩʝʭ ʞʠʚʦʪʥʳʭ ʚ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʠ ʧʦʜʦʟʨʝʚʘʝʤʳʭ ʚ ʥʝʙʣʘʛʦʧʦʣʫʯʠʠ 
ʭʦʟʷʡʩʪʚʘʭ, ʧʦʩʢʦʣʴʢʫ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʤʝʨʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʥʝ ʨʘʟʨʘʙʦʪʘʥʳ. 
ʀʟ ʰʠʨʦʢʦʜʦʩʪʫʧʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʚʳ-
ʜʝʣʠʪʴ ʇʎʈ ʠʥʜʠʢʘʮʠʶ ʛʝʥʦʤʘ ɺɸʕʂ ʠ ʚʳʷʚʣʝʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ 

ʚʠʨʫʩʘ, ʢʦʪʦʨʦʝ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʩʝʨʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʧʨʠ-
ʤʝʥʷʝʤʳʭ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʥʘʙʦʨʘʭ ʘʥʪʠʛʝʥʦʚ. ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪ-
ʢʝ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʘʥʪʠʛʝʥʘ ʜʣʷ ʩʝʨʦʣʦʛʠʯʝʩʢʦʡ ʠʥʜʠʢʘʮʠʠ ʘʥʪʠʪʝʣ ʧʨʦʪʠʚ ɺɸʕʂ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣ ʚʳʧʦʣʥʝʥ ʧʦʠʩʢ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʧʦʩʣʝ-
ʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʙʝʣʢʦʚ ʚʠʨʫʩʘ, ʘʥʘʣʠʟ ʠʤʤʫʥʦʛʝʥʥʳʭ ʵʧʠʪʦʧʦʚ ʜʘʥʥʳʭ ʙʝʣʢʦʚ, ʧʦʠʩʢ 
ʩʘʡʪʦʚ N-, ʆ- ʛʣʠʢʦʟʠʣʠʨʦʚʘʥʠʷ, ʩʘʡʪʦʚ ʩʠʛʥʘʣʴʥʦʛʦ ʧʝʧʪʠʜʘ ʠ ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʭ ʜʦʤʝ-
ʥʦʚ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥ ʜʠʟʘʡʥ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʤʫʣʴʪʠʵʧʠʪʦʧ-
ʥʦʛʦ ʘʥʪʠʛʝʥʘ ʩʦ ʩʣʝʜʫʶʱʝʡ ʘʤʠʥʦʢʠʩʣʦʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ 
çmqktnepyedfaarlleaidaepipvgaeiipesmkylrgaksqgklneeaerwrrnnppppavraytygviempenyakvcq
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plvqiyrtlstptyqhhhhhhè. ʉʢʦʥʩʪʨʫʠʨʦʚʘʥʥʘʷ ʘʤʠʥʦʢʠʩʣʦʪʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʦʩʣʝ 
ʧʝʨʝʚʦʜʘ ʝʝ ʚ ʥʫʢʣʝʦʪʠʜʥʫʶ ʩ ʫʯʸʪʦʤ ʢʦʜʦʥʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʙʝʣʢʘ ʚ 
Escherichia coli, ʢʣʦʥʠʨʦʚʘʥʘ ʚ ʩʦʩʪʘʚ ʵʢʩʧʨʝʩʩʠʨʫʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʚʝʢʪʦʨʘ 
pET28ʘ (+). ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʜʣʠʥʘ ʩʦʟʜʘʥʥʦʡ ʧʣʘʟʤʠʜʳ ʜʣʷ ʵʢʩʧʨʝʩʩʠʠ 
ʥʫʢʣʝʦʪʠʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ɺɸʕʂ ʩʦʩʪʘʚʠʣʘ 5527 ʧ.ʥ. ʅʘʨʘʙʦʪʘʥʥʳʡ ʠ ʦʪʯʠʱʝʥ-
ʥʳʡ ʤʝʪʦʜʦʤ ʘʬʬʠʥʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʙʝʣʦʢ, ʩʦʜʝʨʞʘʱʠʡ ʚ ʩʚʦʸʤ ʩʦʩʪʘʚʝ ʘʤʠʥʦʢʠʩ-
ʣʦʪʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʤʤʫʥʦʛʝʥʥʳʭ ʵʧʠʪʦʧʦʚ ʘʥʪʠʛʝʥʦʚ ɺɸʕʂ, ʧʦʜʪʚʝʨʜʠʣ ʩʚʦʶ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʚ ʥʝʧʨʷʤʦʤ ʪʚʝʨʜʦʬʘʟʥʦʤ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʤ ʘʥʘʣʠʟʝ ʩ ʧʨʠʤʝʥʝʥʠ-
ʝʤ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʢʦʟ ʩ ʧʦʜʪʚʝʨʞʜʸʥʥʳʤ ʨʘʥʝʝ ʠʤʤʫʥʥʳʤ ʩʪʘʪʫʩʦʚ ʢ ʜʘʥʥʦʤʫ ʚʠʨʫʩʫ. 
ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʝʢʦʤʙʠʥʘʥʪʥʳʡ ʤʫʣʴʪʠʵʧʠʪʦʧʥʳʡ ʘʥʪʠʛʝʥ ʤʦʞʝʪ 
ʥʘʡʪʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʩʦʩʪʘʚʣʷʶʱʝʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʠ ʜʠʘ-
ʛʥʦʩʪʠʯʝʩʢʠʭ ʪʝʩʪ-ʩʠʩʪʝʤ. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ɸʨʪʨʠʪ-ʵʥʮʝʬʘʣʠʪ ʢʦʟ (ɸʕʂ) ï ʧʝʨʩʠ-

ʩʪʠʨʫʶʱʝʝ ʠʥʬʝʢʮʠʦʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ 
ʢʦʟ, ʚʳʟʳʚʘʝʤʦʝ ʣʝʥʪʠʚʠʨʫʩʦʤ, ʧʨʠʥʘʜ-
ʣʝʞʘʱʠʤ ʢ ʩʝʤʝʡʩʪʚʫ Retroviridae. ʂ ʚʠ-
ʨʫʩʫ ʘʨʪʨʠʪʘ-ʵʥʮʝʬʘʣʠʪʘ ʢʦʟ (ɺɸʕʂ) ʚʦʩ-
ʧʨʠʠʤʯʠʚʳ ʜʦʤʘʰʥʠʝ ʢʦʟʳ, ʝʩʪʴ ʜʘʥʥʳʝ 
ʦʙ ʟʘʨʘʞʝʥʠʠ ʦʚʝʮ [1] ʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦ-
ʛʦ ʩʢʦʪʘ [2]. ɹʦʣʝʟʥʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 
ʜʣʠʪʝʣʴʥʳʤ ʙʝʩʩʠʤʧʪʦʤʥʳʤ ʚʠʨʫʩʦʥʦʩʠ-
ʪʝʣʴʩʪʚʦʤ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʟʚʠʪʠʝʤ 
ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʧʦʨʘʞʝʥʠʷ ʤʦ-
ʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʩʫʩʪʘʚʦʚ, ʦʨʛʘʥʦʚ ʜʳʭʘ-
ʥʠʷ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ [3]. 
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢ ʝʜʠʥʩʪʚʝʥʥʦʤʫ 
ʵʬʬʝʢʪʠʚʥʦʤʫ ʩʨʝʜʩʪʚʫ ʙʦʨʴʙʳ ʩ ɺɸʕʂ 
ʦʪʥʦʩʷʪ ʝʛʦ ʨʘʥʥʶʶ ʜʠʘʛʥʦʩʪʠʢʫ ʠ ʫʙʦʡ 
ʚʩʝʭ ʞʠʚʦʪʥʳʭ ʚ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʠ ʧʦ-
ʜʦʟʨʝʚʘʝʤʳʭ ʚ ʥʝʙʣʘʛʦʧʦʣʫʯʠʠ ʭʦʟʷʡ-
ʩʪʚʘʭ, ʧʦʩʢʦʣʴʢʫ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʤʝʨʳ 
ʧʨʦʬʠʣʘʢʪʠʢʠ ʥʝ ʨʘʟʨʘʙʦʪʘʥʳ [4]. ɽʩʪʴ 
ʜʘʥʥʳʝ ʠ ʦ ʜʨʫʛʦʤ ʧʦʜʭʦʜʝ, ʢʦʪʦʨʳʡ ʦʩ-
ʥʦʚʘʥ ʥʘ ʦʪʣʫʯʝʥʠʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʢʦʟ-
ʣʷʪ ʜʦ ʧʨʠʝʤʘ ʠʤʠ ʤʦʣʦʟʠʚʘ ʤʘʪʝʨʠ, ʠʥ-
ʬʠʮʠʨʦʚʘʥʥʦʡ ɺɸʕʂ, ʠ ʨʘʟʜʝʣʴʥʦʛʦ ʩʦ-
ʜʝʨʞʘʥʠʷ ʦʪ ʦʙʱʝʛʦ ʩʪʘʜʘ ʩ ʢʦʨʤʣʝʥʠʝʤ 
ʧʘʩʪʝʨʠʟʦʚʘʥʥʳʤ ʤʦʣʦʢʦʤ [4]. 
ʇʨʠʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ˉ 565 
ʦʪ 25.09.2020 ʛ. ɸʕʂ ʚʥʝʩʝʥ ʚ ʩʧʠʩʦʢ ʦʩʦ-
ʙʦʦʧʘʩʥʳʭ ʙʦʣʝʟʥʝʡ ʞʠʚʦʪʥʳʭ, ʢ ʢʦʪʦ-
ʨʳʤ ʪʘʢʞʝ ʦʪʥʦʩʷʪ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʠʥ-
ʬʝʢʮʠʠ ʢʘʢ ʙʨʫʮʝʣʝʟ [5], ʩʠʙʠʨʩʢʘʷ ʷʟʚʘ 
[6], ʙʝʰʝʥʩʪʚʦ [7], ʘʬʨʠʢʘʥʩʢʘʷ ʯʫʤʘ ʩʚʠ-
ʥʝʡ [8]. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʦʬʠʮʠʘʣʴʥʦʝ 
ʧʨʠʟʥʘʥʠʝ ʥʘʣʠʯʠʷ ɸʕʂ ʚ ʈʦʩʩʠʠ ʟʘʨʝʛʠ-
ʩʪʨʠʨʦʚʘʥʦ ʣʠʰʴ ʩ 2022 ʛʦʜʘ, ʧʦ ʜʘʥʥʳʤ 
ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 2 
ʥʦʚʳʭ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʘ ʧʦ ʜʘʥʥʦ-

ʤʫ ʟʘʙʦʣʝʚʘʥʠʶ ʠ ʚʳʷʚʣʝʥʦ 14 ʥʦʚʳʭ 
ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʟ. ʂ ʪʦʤʫ ʞʝ ʜʦ 
2022 ʛʦʜʘ ʨʝʛʫʣʷʨʥʦ ʦʪʤʝʯʘʣʠʩʴ ʩʣʫʯʘʠ ʠ 
ʜʨʫʛʦʡ ʨʝʪʨʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʤʝʣʢʦʛʦ 
ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ï ʚʠʨʫʩʘ ɺʠʩʥʘ-ʄʘʝʜʠ. ʇʦ 
ʜʘʥʥʳʤ ɺ.ʖ. ʂʦʧʪʝʚʘ ʧʨʠ ʩʝʨʦʣʦʛʠʯʝ-
ʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʙ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ 
ʦʪ 1077 ʢʦʟ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʣʠʯʥʳʭ ʧʦʜ-
ʩʦʙʥʳʭ ʠ ʢʨʝʩʪʴʷʥʩʢʠʭ ʬʝʨʤʝʨʩʢʠʭ ʭʦ-
ʟʷʡʩʪʚʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 8 ʬʝʜʝʨʘʣʴ-
ʥʳʭ ʦʢʨʫʛʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 27 ʨʝʛʠʦʥʘʭ ʥʘʙʣʶʜʘ-
ʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ɺɸʕʂ. ʅʘʠʙʦʣʴʰʝʝ 
ʢʦʣʠʯʝʩʪʚʦ ʩʝʨʦʧʦʟʠʪʠʚʥʳʭ ʧʦ ɸʕʂ ʞʠ-
ʚʦʪʥʳʭ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʩʨʝʜʠ ʠʩʩʣʝʜʫʝʤʦ-
ʛʦ ʧʦʛʦʣʦʚʴʷ ʢʦʟ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ɼʘʣʴ-
ʥʝʚʦʩʪʦʯʥʦʤ (92,3%), ʇʨʠʚʦʣʞʩʢʦʤ 
(53,3%), ʉʠʙʠʨʩʢʦʤ (54,8%) ʠ ʋʨʘʣʴʩʢʦʤ 
(56,62%) ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʘʭ [3]. ɺ ʜʚʫʭ 
ʭʦʟʷʡʩʪʚʘʭ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʟʘ 2022 
ʛ ʚʳʷʚʣʝʥʦ 24 ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʨʦʙʳ ʥʘ 
ɸʕʂ, ʪʘʢ ʞʝ ʫ ʥʝʢʦʪʦʨʳʭ ʢʦʟ ʙʳʣ ʚʳʨʘ-
ʞʝʥ ʘʨʪʨʠʪ ʩʫʩʪʘʚʦʚ, ʰʘʪʢʦʩʪʴ ʧʦʭʦʜʢʠ 
[9]. 
ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ 

ɸʕʂ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʩʫʱʝʩʪʚ-
ʣʷʶʪʩʷ ʩʝʨʦʣʦʛʠʯʝʩʢʠʤʠ (ʨʝʘʢʮʠʷ ʜʠʬ-
ʬʫʟʠʦʥʥʦʡ ʧʨʝʮʠʧʠʪʘʮʠʠ ʚ ʛʝʣʝ (ʈɼʇ) ʠ 
ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ (ʀʌɸ)) ʠ 
ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʤ 
(ʧʦʣʠʤʝʨʘʟʥʘʷ-ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ ʚ ʨʝʞʠʤʝ 
ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ï ʇʎʈ-ʈɺ) ʤʝʪʦʜʘʤʠ. 
ɼʠʘʛʥʦʩʪʠʢʘ ɸʕʂ ʧʦ ʢʣʠʥʠʯʝʩʢʠʤ ʠ ʧʘ-
ʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʭʦʪʴ ʠ 
ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ, ʥʦ ʥʝ ʚʳʷʚʣʷʝʪ 
ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʣʘʪʝʥʪʥʳʭ ʥʦʩʠʪʝʣʝʡ [10]. 
ɺ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-
ʜʝʨʘʮʠʠ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʜʦʢʫ-
ʤʝʥʪʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʜʦʣʞʥʘ ʦʧʠʨʘʪʴʩʷ 
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ʩʠʩʪʝʤʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 
ʧʨʠ ʚʳʷʚʣʝʥʠʠ ɸʕʂ, ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʠ 
ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʘʢ ʧʨʘʚʠʣʦ 
ʠʩʧʦʣʴʟʫʶʪ ʇʎʈ ʠ ʀʌɸ ʪʝʩʪ-ʩʠʩʪʝʤʳ, 
ʜʦʩʪʫʧʥʳʝ ʥʘ ʢʦʤʤʝʨʯʝʩʢʦʤ ʨʳʥʢʝ ʩʪʨʘ-
ʥʳ. ʄʝʪʦʜ ʇʎʈ-ʈɺ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠ-
ʚʘʪʴ ʛʝʥʦʤ ɺɸʕʂ ʚ ʧʨʦʙʘʭ ʢʨʦʚʠ ʠʥʬʠ-
ʮʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʥʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘ-
ʜʠʷʭ ʟʘʙʦʣʝʚʘʥʠʷ [9], ʦʜʥʘʢʦ ʚʚʠʜʫ ʢʦ-
ʨʦʪʢʦʡ ʬʘʟʳ ʚʠʨʫʩʝʤʠʠ ʚʠʨʫʩʘ, ʜʘʥʥʳʡ 
ʩʧʦʩʦʙ ʧʨʠʤʝʥʷʶʪ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ, 
ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʩʝʨʦʢʦʥʚʝʨʩʠʠ [4]. ʂ ʪʦ-
ʤʫ ʞʝ ʤʝʪʦʜ ʇʎʈ ʥʝ ʦʪʨʘʞʘʝʪ ʩʦʩʪʦʷʥʠʝ 
ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ-
ʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ 
ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʭʦʟʷʡ-
ʩʪʚʝ [11]. ʆʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦ-
ʜʦʚ ʚʳʷʚʣʝʥʠʷ ʚʠʨʫʩʦʥʦʩʠʪʝʣʴʩʪʚʘ ʫ ʢʦʟ 
ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʥʘʣʠʯʠʷ ʩʧʝʮʠʬʠʯʥʳʭ 
ʘʥʪʠʪʝʣ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʟʘʚʠʩʠʪ ʦʪ 
ʩʝʨʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʩʧʝʮʠʬʠʯ-
ʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 
ʥʘʙʦʨʘʭ ʘʥʪʠʛʝʥʦʚ [12]. ʆʜʥʘʢʦ ʧʨʠ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʠ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʪʝʩʪʦʚ ʠʟ-ʟʘ 
ʧʦʟʜʥʝʡ (1,5-2 ʤʝʩʷʮʘ) ʧʦʩʪʠʥʬʝʢʮʠʦʥ-
ʥʦʡ ʩʝʨʦʢʦʥʚʝʨʩʠʠ, ʯʘʩʪʴ ʥʝʜʘʚʥʦ ʠʥʬʠ-
ʮʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʩʝ-
ʨʦʥʝʛʘʪʠʚʥʘ, ʯʪʦ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʥʦ-
ʚʳʭ ʧʦʜʭʦʜʦʚ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠʥʬʠʮʠʨʦ-
ʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ [4]. ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢ-
ʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʚʳʰʝʥʠʷ ʯʫʚʩʪʚʠ-
ʪʝʣʴʥʦʩʪʠ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʩʝʨʦʣʦʛʠʯʝ-
ʩʢʠʭ ʪʝʩʪʦʚ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝ-
ʢʦʤʙʠʥʘʥʪʥʳʭ ʘʥʪʠʛʝʥʦʚ - ʘʥʘʣʦʛʦʚ ʠʤ-
ʤʫʥʦʛʝʥʥʳʭ ʵʧʠʪʦʧʦʚ, ʩʧʝʮʠʬʠʯʥʳʭ 
ʙʦʣʴʰʠʥʩʪʚʫ ʠʟʚʝʩʪʥʳʭ ʮʠʨʢʫʣʠʨʫʶʱʠʭ 
ʰʪʘʤʤʦʚ. ʊʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʨʝʢʦʤ-
ʙʠʥʘʥʪʥʳʭ ʙʝʣʢʦʚ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʚ 
ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʠ ʩʦʟʜʘʥʠʠ ʜʠʘʛʥʦʩʪʠ-
ʯʝʩʢʠʭ ʪʝʩʪ-ʩʠʩʪʝʤ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʜʣʷ 
ʠʥʜʠʢʘʮʠʠ ʤʥʦʛʠʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝ-
ʚʘʥʠʡ, ʘ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʠ ʛʝʥʝʪʠʯʝʩʢʠ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥ-
ʥʦʛʦ ʰʪʘʤʤʘ-ʧʨʦʜʫʮʝʥʪʘ, ʧʦʟʚʦʣʷʝʪ ʧʦ-
ʣʫʯʘʪʴ ʚʳʩʦʢʦʦʯʠʱʝʥʥʳʝ ʩʪʘʙʠʣʴʥʳʝ 
ʧʨʝʧʘʨʘʪʳ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʘʥʪʠʛʝʥʦʚ 
ʚʦʟʙʫʜʠʪʝʣʷ ʙʦʣʝʟʥʠ [13].  
ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʠʣʩʷ ʜʠʟʘʡʥ ʠ ʧʦʣʫ-

ʯʝʥʠʝ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʤʫʣʴʪʠʵʧʠʪʦʧʥʦ-
ʛʦ ʘʥʪʠʛʝʥʘ ʚʠʨʫʩʘ ʘʨʪʨʠʪʘ-ʵʥʮʝʬʘʣʠʪʘ 
ʢʦʟ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʪʝʩʪʘʭ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ɸʥʪʠʛʝʥ. ʇʦʠʩʢ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʙʝʣʢʦʚ gag protein ʠ 
envelope (env) polyprotein ɺɸʕʂ, ʙʠʦʠʥ-
ʬʦʨʤʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʵʧʠʪʦʧʦʚ ʜʘʥʥʳʭ 
ʙʝʣʢʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʨʝʩʫʨʩʘ 
çImmune Epitope Databaseè. ɺ ʢʘʯʝʩʪʚʝ 
ʨʝʬʝʨʝʥʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴ-
ʟʦʚʘʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ɺɸʕʂ, ʩʦʭʨʘ-
ʥʝʥʥʫʶ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ GenBank - 
NC_001463.1. (Caprine arthritis-encephalitis 
virus, complete genome). ʇʦʠʩʢ ʩʘʡʪʦʚ N-, 
ʆ- ʛʣʠʢʦʟʠʣʠʨʦʚʘʥʠʷ, ʩʘʡʪʦʚ ʩʠʛʥʘʣʴʥʦʛʦ 
ʧʝʧʪʠʜʘ ʠ ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʭ ʜʦʤʝʥʦʚ 
ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ on-line ʨʝʩʫʨʩʦʚ 
NetNGlyc1.0, DictyOGlyc - 1.1, SignalP 5.0 
ʠ TMHMM2.0 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʩʘʡʪ CBS 
Prediction Servers http://www.cbs.dtu.dk/
services). ʇʝʨʝʚʦʜ ʘʤʠʥʦʢʠʩʣʦʪʥʦʡ ʧʦʩʣʝ-
ʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʥʫʢʣʝʦʪʠʜʥʫʶ ʦʩʫʱʝʩʪʚ-
ʣʷʣʠ ʚ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʝ çIDTè. ɺʩʪʘʚʢʫ 
ʥʫʢʣʝʦʪʠʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʢʦʜʠ-
ʨʫʶʱʫʶ ʙʝʣʢʠ gag protein ʠ env protein 
ɺɸʕʂ, ʚ ʩʦʩʪʘʚʝ ʧʣʘʟʤʠʜʥʦʛʦ ʚʝʢʪʦʨʘ 
pET28ʘ(+) ʠ ʦʣʠʛʦʥʫʢʣʝʦʪʠʜʳ ʜʣʷ ʇʎʈ 
ʟʘʢʘʟʳʚʘʣʠ ʚ ɿɸʆ çɽʚʨʦʛʝʥè (ʈʦʩʩʠʷ) 
ʅʘʣʠʯʠʝ ʛʝʥʝʪʠʯʝʩʢʦʡ ʚʩʪʘʚʢʠ ʚ ʧʣʘʟʤʠ-
ʜʝ, ʘ ʪʘʢʞʝ ʝʸ ʥʫʢʣʝʦʪʠʜʥʘʷ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʴ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʧʫʪʸʤ 
ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʩʝʢʚʝʥʠʨʦʚʘ-
ʥʠʷ ʧʦ ʤʝʪʦʜʫ ʉʵʥʛʝʨʘ (ʚʳʧʦʣʥʝʥʦ ʚ ɿɸʆ 
çɽʚʨʦʛʝʥè (ʄʦʩʢʚʘ)). 
ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠʤʝ-

ʥʷʝʤʦʛʦ ʧʣʘʟʤʠʜʥʦʛʦ ʚʝʢʪʦʨʘ ʪʨʘʥʩʬʦʨ-
ʤʠʨʦʚʘʣʠ ʠʤ ʢʦʤʧʝʪʝʥʪʥʳʝ ʢʣʝʪʢʠ Esche-
richia coli h ʪʘʤʤʘ DH5Ŭ ʩ ʧʦʤʦʱʴʶ ʭʣʦ-
ʨʠʩʪʦʛʦ ʢʘʣʴʮʠʷ, ʤʝʪʦʜʦʤ ʪʝʧʣʦʚʦʛʦ ʰʦ-
ʢʘ, ʩʦʛʣʘʩʥʦ ʧʨʦʪʦʢʦʣʫ F.M. Ausubel, 
2003 [14]. ʂʫʣʴʪʫʨʫ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ 
ʢʣʝʪʦʢ, ʩʦʜʝʨʞʘʱʠʭ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ 
ʧʣʘʟʤʠʜʫ ʩ ʚʩʪʨʦʝʥʥʳʤ ʛʝʥʦʤ, ʢʫʣʴʪʠʚʠ-
ʨʦʚʘʣʠ ʚ 100 ʤʣ ʞʠʜʢʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝ-
ʜʳ LB (Lysogeny broth) ʩ ʜʦʙʘʚʣʝʥʠʝʤ 
ʢʘʥʘʤʠʮʠʥʘ ʚ ʨʘʙʦʯʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 20 
ʤʢʛ/ʤʣ. ɺʳʜʝʣʝʥʠʝ ʧʣʘʟʤʠʜʥʦʡ ɼʅʂ ʠʟ 
ʢʣʝʪʦʢ E. coli ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘʙʦʨʦʤ Min-
iPrep (ɿɸʆ çɽʚʨʦʛʝʥè, ʈʦʩʩʠʷ), ʩʦʛʣʘʩʥʦ 
ʠʥʩʪʨʫʢʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʂʦʥʮʝʥʪʨʘ-
ʮʠʶ ʚʳʜʝʣʝʥʥʦʡ ʧʣʘʟʤʠʜʳ ʠʟʤʝʨʷʣʠ ʩ 
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ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ UV5Nano 
(Mettler Toledo, ʉʐɸ). ʊʨʘʥʩʬʦʨʤʘʮʠʶ 
ʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ E. coli ʰʪʘʤʤʘ 
BL21(DE3) ʩʦ ʩʣʝʜʫʶʱʠʤ ʛʝʥʦʪʠʧʦʤ - Fï
, ompT, hsdSB (rBï, mBï), dcm, gal, ɚ
(DE3), pLysS, Cmr. ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʦʛʠʯʥʦ 
ʢʣʝʪʢʘʤ ʰʪʘʤʤʘ E. coli DH5Ŭ ʩʦʛʣʘʩʥʦ 
ʧʨʦʪʦʢʦʣʫ F.M. Ausubel, 2003 [14]. ʇʦʩʣʝ 
ʧʦʣʫʯʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʵʢʩʧʨʝʩʩʠʠ ʠ ʪʨʘʥʩ-
ʣʷʮʠʠ ʧʨʦʚʦʜʠʣʠ ʤʝʪʘʣʣ-ʘʬʬʠʥʥʫʶ ʭʨʦ-
ʤʘʪʦʛʨʘʬʠʶ ʘʥʪʠʛʝʥʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʩʦʨʙʝʥʪʘ ʩ Ni2+-ʩʝʬʘʨʦʟʦʡ. ʂʦʥʮʝʥʪʨʘ-
ʮʠʶ ʙʝʣʢʘ ʚ ʧʨʝʧʘʨʘʪʘʭ ʘʥʪʠʛʝʥʘ ɺɸʕʂ 
ʠʟʤʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ 
UV5Nano (Mettler Toledo, ʉʐɸ). 
ʉʳʚʦʨʦʪʢʘ ʢʨʦʚʠ. ɺ ʢʘʯʝʩʪʚʝ ʦʪʨʠʮʘ-

ʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ (ʆʂʆ) 
ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʳʚʦʨʦʪʢʫ ʢʨʦʚʠ ʢʦʟ, ʥʝ 
ʩʦʜʝʨʞʘʱʫʶ ʘʥʪʠʪʝʣ ʢ ɺɸʕʂ, ʧʦʣʦʞʠ-
ʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ (ʇʂʆ) ï 
ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʳʚʦʨʦʪʢʫ ʢʨʦʚʠ ʢʦʟ, ʩ ʧʦʜ-
ʪʚʝʨʞʜʝʥʥʳʤ ʥʘʣʠʯʠʝʤ ʘʥʪʠʪʝʣ ʢ ɺɸʕʂ 
(ʀʌɸ ʩ ʥʘʙʦʨʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ Idexx) ʩ 
ʪʠʪʨʦʤ ʥʝ ʤʝʥʝʝ ʯʝʤ 1:1024. ʊʘʢʞʝ ʚ ʨʘ-
ʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʦʟ 
(n=32) ʚ ʚʦʟʨʘʩʪʝ ʦʪ ʛʦʜʘ ʜʦ ʯʝʪʳʨʝʭ ʣʝʪ, 
ʜʣʷ ʢʦʪʦʨʳʭ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʥʘʣʠʯʠʝ/
ʦʪʩʫʪʩʪʚʠʝ ʘʥʪʠʪʝʣ ʢ ɺɸʕʂ ʤʝʪʦʜʦʤ 
ʀʌɸ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʤʝʨʯʝʩʢʠʭ 
ʥʘʙʦʨʦʚ, ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ ʧʨʦʠʟʚʦʜʠ-
ʪʝʣʷ, ʘ ʪʘʢʞʝ ʨʘʥʝʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʝ-
ʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʨʦʚʠ ʦʪ ʪʝʭ ʞʝ ʞʠ-
ʚʦʪʥʳʭ ʥʘ ʥʘʣʠʯʠʝ/ʦʪʩʫʪʩʪʚʠʝ ɼʅʂ ʤʝʪʦ-
ʜʦʤ ʇʎʈ [15].  
ʂʦʥʲʶʛʘʪ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʲʶʛʘʪʘ ʘʥ-

ʪʠʚʠʜʦʚʳʭ ʘʥʪʠʪʝʣ ʧʨʠʤʝʥʷʣʠ ʢʦʤʤʝʨʯʝ-
ʩʢʠʡ ʧʨʝʧʘʨʘʪ ʘʥʪʠʚʠʜʦʚʦʛʦ ʠʤʤʫʥʦʧʝ-
ʨʦʢʩʠʜʘʟʥʦʛʦ ʢʦʥʲʶʛʘʪʘ ʧʨʦʪʠʚ IgG ʢʦʟʳ 
(çSigmaè, ʉʐɸ). 
ʀʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ (ʀʌɸ) 

ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʤʝʨʯʝ-
ʩʢʠʭ ʪʝʩʪ-ʩʠʩʪʝʤ CAEV/MVVè IDEXX 
(ʌʨʘʥʮʠʷ) ʠ çMVD-Enferplex Goat/Sheep 
Multidisease Testè Enfer (ʀʨʣʘʥʜʠʷ) ʩʦ-
ʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʠ ʩʧʦ-
ʩʦʙʘ ʀʌɸ ʥʘ ʦʩʥʦʚʝ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʛʦ 
ʘʥʪʠʛʝʥʘ. 
ʇʦʩʣʝ ʦʧʪʠʤʠʟʘʮʠʠ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ 

ʨʝʘʢʮʠʠ ʙʳʣʘ ʧʨʠʥʷʪʘ ʩʣʝʜʫʶʱʘʷ ʩʭʝʤʘ 
ʥʝʧʨʷʤʦʛʦ ʚʘʨʠʘʥʪʘ ʀʌɸ. ɸʥʪʠʛʝʥ ʨʘʟʚʦ-
ʜʠʣʠ ʥʘ ʢʘʨʙʦʥʘʪ-ʙʠʢʘʨʙʦʥʘʪʥʦʤ ʙʫʬʝʨʝ 

(ʂɹɹ) ʜʦ ʢʦʥʮʝʥʪʨʘʮʠʠ 100 ʤʢʛ/ʤʣ, ʩʝʥ-
ʩʠʙʠʣʠʟʠʨʦʚʘʣʠ ʠʤ ʧʣʘʥʰʝʪ (ɺʅʀʀ 
çʄʝʜʠʧʦʣʠʤʝʨè, ʈʦʩʩʠʷ) ʚ ʦʙʲʸʤʝ 100 
ʤʢʣ ʥʘ ʣʫʥʢʫ ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ 3 ʯ ʧʨʠ 37 Á
ʉ. ʉʦʜʝʨʞʠʤʦʝ ʣʫʥʦʢ ʫʜʘʣʷʣʠ ʠ ʦʪʤʳʚʘ-
ʣʠ ʪʨʠ ʨʘʟʘ ʬʦʩʬʘʪʥʦ-ʙʫʬʝʨʥʳʤ ʨʘʩʪʚʦ-
ʨʦʤ (ʌɹʈ) ʩ ʜʦʙʘʚʣʝʥʠʝʤ 0,5% ʊʚʠʥ-20 
(ʌɹʈ-ʊ). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ 
ʪʠʪʨʘ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʘʥʪʠʪʝʣ ʢ ɺɸʕʂ 
ʩʳʚʦʨʦʪʢʠ ʚʥʦʩʠʣʠ ʚ ʦʙʲʝʤʝ 4 ʤʢʣ ʚ ʧʝʨ-
ʚʳʝ ʣʫʥʢʠ ʧʣʘʥʰʝʪʘ ʚ ʨʘʟʚʝʜʝʥʠʠ 1:25 ʥʘ 
ʌɹʈ ʠ ʪʠʪʨʦʚʘʣʠ ʤʝʪʦʜʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-
ʥʳʭ ʜʚʫʢʨʘʪʥʳʭ ʨʘʟʚʝʜʝʥʠʡ (ʧʦʩʣʝʜʥʝʝ 
ʨʘʟʚʝʜʝʥʠʝ 1:3200). ɺ ʧʨʦʮʝʩʩʝ ʪʝʩʪʠʨʦ-
ʚʘʥʠʷ ʩʳʚʦʨʦʪʦʢ ʚ ʦʜʥʦʤ ʨʘʟʚʝʜʝʥʠʠ ʚ 
ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʟʚʝʜʝ-
ʥʠʝ 1:25. ʇʣʘʥʰʝʪ ʩ ʦʙʨʘʟʮʘʤʠ ʠʥʢʫʙʠʨʦ-
ʚʘʣʠ 1 ʯ ʧʨʠ 37Áʉ. ʉʦʜʝʨʞʠʤʦʝ ʣʫʥʦʢ 
ʫʜʘʣʷʣʠ ʠ ʦʪʤʳʚʘʣʠ ʪʨʠ ʨʘʟʘ ʬʦʩʬʘʪʥʦ-
ʙʫʬʝʨʥʳʤ ʨʘʩʪʚʦʨʦʤ (ʌɹʈ) ʩ ʜʦʙʘʚʣʝʥʠ-
ʝʤ 0,5% ʊʚʠʥ-20 (ʌɹʈ-ʊ). ɺʦ ʚʩʝ ʣʫʥʢʠ 
ʧʣʘʥʰʝʪʘ ʚʥʦʩʠʣʠ ʧʦ 100 ʤʢʣ ʘʥʪʠʚʠʜʦ-
ʚʦʛʦ ʢʦʥʲʶʛʘʪʘ ʚ ʨʘʟʚʝʜʝʥʠʠ 1:20000 ʥʘ 
ʌɹʈ ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 1 ʯ ʧʨʠ 
37Áʉ. ʉʦʜʝʨʞʠʤʦʝ ʣʫʥʦʢ ʫʜʘʣʷʣʠ ʠ ʦʪʤʳ-
ʚʘʣʠ ʧʷʪʴ ʨʘʟʘ ʌɹʈ-ʊ. ɺʦ ʚʩʝ ʣʫʥʢʠ ʧʣʘʥ-
ʰʝʪʘ ʚʥʦʩʠʣʠ ʧʦ 100 ʤʢʣ ʪʝʪʨʘʤʝʪʠʣʙʝʥ-
ʟʠʜʠʥ ʛʠʜʨʦʭʣʦʨʠʜʘ (ʊʄɹ) ʠ ʠʥʢʫʙʠʨʦʚʘ-
ʣʠ ʚ ʪʝʤʥʦʤ ʤʝʩʪʝ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝ-
ʨʘʪʫʨʝ (22+2Áʉ) ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ. ʈʝʘʢ-
ʮʠʶ ʦʩʪʘʥʘʚʣʠʚʘʣʠ ʜʦʙʘʚʣʝʥʠʝʤ ʚ ʢʘʞ-
ʜʫʶ ʣʫʥʢʫ ʧʣʘʥʰʝʪʘ ʧʦ 50 ʤʢʣ 0,5ʄ ʩʝʨ-
ʥʦʡ ʢʠʩʣʦʪʳ. ʋʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʀʌɸ ʦʩʫ-
ʱʝʩʪʚʣʷʣʠ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ Mul-
tiskan GO (çThermoFisherè, ʉʐɸ) ʧʨʠ 
ʜʣʠʥʝ ʚʦʣʥʳ 450 ʥʤ. ɸʥʘʣʠʟ ʩʯʠʪʘʣʠ ʧʦ-
ʣʦʞʠʪʝʣʴʥʳʤ, ʝʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʥʦʰʝ-
ʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʆʇ) ʠʩʩʣʝʜʫ-
ʝʤʦʡ ʩrʚʦʨʦʪʢʠ ʢ ʆʇ ʦʪʨʠʮʘʪʝʣɹʥʦʛʦ 
ʦʙʨʘʟʮʘ ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʝʥ 2,2; ʩʦʤʥʠʪʝʣʴ-
ʥʳʤ, ʝʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʥʦʰʝʥʠʷ ʆʇ 
ʠʩʩʣʝʜʫʝʤʦʡ ʩʳʚʦʨʦʪʢʠ ʢ ʆʇ ʦʪʨʠʮʘʪʝʣʴ-
ʥʦʤʫ ʦʙʨʘʟʮʫ ʦʪ 2,0 ʜʦ 2,2; ʦʪʨʠʮʘʪʝʣʴ-
ʥʳʤ, ʝʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʥʦʰʝʥʠʷ ʆʇ 
ʠʩʩʣʝʜʫʝʤʦʡ ʩʳʚʦʨʦʪʢʠ ʢ ʆʇ ʦʪʨʠʮʘʪʝʣʴ-
ʥʦʤʫ ʦʙʨʘʟʮʫ ʤʝʥʴʰʝ 2,0.  
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ɻʝʥʦʤ ɺɸʕʂ (9.2 kb) ʧʨʝʜʩʪʘʚʣʝʥ 

ʧʷʪʴʶ ʛʝʥʘʤʠ gag, pol, CaVgp3, CaVgp4 ʠ 
env, ʢʦʪʦʨʳʝ ʢʦʜʠʨʫʶʪ ʙʝʣʢʠ gag protein 
(CaVgp1), pol protein (CaVgp2), protein Q 
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(CaVgp3), protein S (CaVgp4) ʠ envelope 
polyprotein; trans-regulatory splicing-like 
protein (CaVgp5), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʣʷ 
ʨʘʟʨʘʙʦʪʢʠ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʘʥʪʠʛʝʥʘ ʩ 
ʧʦʤʦʱʴʶ ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 
ʥʘʤʠ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʠʤʤʫʥʦ-
ʛʝʥʥʳʝ ʜʣʷ ɺɸʕʂ ʘʥʪʠʛʝʥʳ, ʘ ʠʤʝʥʥʦ gag 

protein ʠ envelope (env) polyprotein. ɸʤʠ-
ʥʦʢʠʩʣʦʪʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʘʥʥʳʭ 
ʘʥʪʠʛʝʥʦʚ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘʥʥʳʭ ʨʝʬʝ-
ʨʝʥʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʠʨʫʩʘ 
NC_001463.1) ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ɸʥʪʠʛʝʥ ɸʤʠʥʦʢʠʩʣʦʪʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

gag protein mvsldrdmarqvsggkrdypelekcikhackikvrlrgehltegnclwclktldymfedh-
keepwtkvkfrtiwqkvknltpeesnkkdfmslqatlaglmccqmgmrpetlqdamatvimkdglle
qeekkedkrekeesvfpivvqaaggrswkavdsvmfqqlqtvamqhglvsedferqlayyattwtskd
ilevlammpgnraqkeliqgklneeaerwrrnnppppagggltvdqimgvgqtnqaaaqanmdqar
qiclqwvinalravrhmahrpgnpmlvkqktnepyedfaarlleaidaepvtqpikdylkltlsytnasad
cqkqmdrtlgqrvqqasveekmqacrdvgsegfkmqllaqalrpgkgkgngqpqrcyncgkpghqa
rqcrqgiichncgkrghmqkecrgkrdirgkqqgngrrgirvvpsappme 

envelope (env) 
polyprotein 

mdagarymrltgkenwvevtmdgekerkregft-
agqqgkyqpqvskqignrntnpcfaykgiflwrisltmwillginmcvsaedyitlisdpygfspiknvs
gvpvtcvtkefakwgcqplgaypdpeieyrnvsqevvkevyqenwpwntyhwplwqmenvrywl
kenmqenqqrknntkegieellagtirgrfcvpypfallkctkwcwytaainnesgkagkikincteara
vsctedmplasiqraywdekdresmafmnikacdsnlrcqkrpggcmegypipvgaeiipesmkylr
gaksqyggikdkngelklpltlrvwvklanvsevngtppdwqdringskgingtlwgelnsmhhlgfal
sqngkwcnytgeiklgqetfqyhykpnwnctgnwtqypvwqvirnldmvehmtgecvqrpqrhnit
vgngtitgncsttnwdgcncsrsgnylynssegglllilcrqnstltrilgtntnwttmwgiykncsgcenat
ldntgegtlggvankncslphknesnkwtcaprqrdgktdslyiaggkkfwtrikaqfscesnigqldgm
lhqqillqkyqvikvraytygviempenyaktriinrkkrelshkrkkrgvglvimlvimaivaaagaslg
vanaiqqsytkaavqtlanataaqqdvleatyamvqhvakgvrilearvarveaitdrimlyqeldcwhy
hqycitstktevakyinwtrfkdnctwqqwerglqgydtnltillkesaamtqlaeeqarripevweslkd
vfdwsgwfswlkyipiivvgllgciliravicvcqplvqiyrtlstptyqrvtvimetradvagenqdfgdg
leesdnsetservtvqkawsrawelwqnspwkepwkrgllrllvlpltmgiwingwlgehhknkkrkg
dcetwaked 

ʊʘʙʣʠʮʘ 1 ï ɸʤʠʥʦʢʠʩʣʦʪʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ  
ʠʤʤʫʥʦʜʦʤʠʥʘʥʪʥʳʭ ʘʥʪʠʛʝʥʦʚ 

ɺ ʨʝʟʫʣʴʪʘʪʝ BLAST-ʘʥʘʣʠʟʘ ʮʝʣʴʥʳʭ 
ʘʥʪʠʛʝʥʦʚ gag protein ʠ envelope (env) 
polyprotein ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʘʥʘʣʠʟʝ 
100 ʥʘʠʙʦʣʝʝ ʛʦʤʦʣʦʛʠʯʥʳʭ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʝʡ ʫʨʦʚʝʥʴ ʧʦʣʠʤʦʨʬʠʟʤʘ ʦʪʦ-
ʙʨʘʥʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-
ʥʦʩʪʝʡ ʫ ʨʘʟʣʠʯʥʳʭ ʰʪʘʤʤʦʚ ʠ ʠʟʦʣʷʪʦʚ 
ʚʠʨʫʩʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 81 ʠ 58% ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ, ʧʨʠ ʘʥʘʣʠʟʝ 1000 ʥʘʠʙʦʣʝʝ ʛʦʤʦ-
ʣʦʛʠʯʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʦʪ 42 ʠ 
25%. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʧʝʮʠʬʠʯ-
ʥʦʩʪʴ ʦʙʦʠʭ ʘʥʪʠʛʝʥʦʚ ʩʪʨʦʛʦ ʩʦʦʪʚʝʪ-
ʩʪʚʫʝʪ ʪʦʣʴʢʦ ʣʝʥʪʠʚʠʨʫʩʘʤ ʤʝʣʢʦʛʦ ʨʦ-
ʛʘʪʦʛʦ ʩʢʦʪʘ. ʊʘʢʞʝ ʠʩʩʣʝʜʫʝʤʳʝ ʘʤʠʥʦ-
ʢʠʩʣʦʪʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʙʳʣʠ ʧʨʦ-
ʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʘ ʧʝʧʪʠʜʥʦʤ ʢʘʣʴʢʫʣʷʪʦ-

ʨʝ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʬʠʟʠʢʦ-
ʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʦ ʨʝʟʫʣʴʪʘ-
ʪʘʤ ʧʝʧʪʠʜʥʦʡ ʢʘʣʴʢʫʣʷʮʠʠ ʫʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ʧʨʦʪʝʠʥʘ gag, 
ʩʦʩʪʦʷʱʝʛʦ ʠʟ 448 ʘʤʠʥʦʢʠʩʣʦʪ - 50.7 
ʢɼʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʵʢʩʪʠʥʢʮʠʠ 50070 M-

1cm-1, ʠʟʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʪʦʯʢʘ ʜʦʩʪʠʛʘʝʪʩʷ 
ʧʨʠ pH = 9, ʧʨʠ ʥʝʡʪʨʘʣʴʥʦʡ pH ʩʫʤʤʘʨ-
ʥʳʡ ʟʘʨʷʜ 14.9, ʧʨʦʪʝʠʥ ʭʦʨʦʰʦ ʨʘʩʪʚʦ-
ʨʠʤ ʚ ʚʦʜʝ; ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ʧʨʦʪʝʠʥʘ 
env ʩʦʩʪʦʷʱʝʛʦ ʠʟ 944 ʘʤʠʥʦʢʠʩʣʦʪ -
107.86 ʢɼʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʵʢʩʪʠʥʢʮʠʠ 
281930 M-1cm-1, ʠʟʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʪʦʯʢʘ 
ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ pH = 8.34, ʧʨʠ ʥʝʡʪʨʘʣʴ-
ʥʦʡ pH ʩʫʤʤʘʨʥʳʡ ʟʘʨʷʜ 19.3, ʧʨʦʪʝʠʥ 
ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤ ʚ ʚʦʜʝ. 
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ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ 
TMHMM 2.0 ʫʩʪʘʥʦʚʣʝʥʦ ʦʪʩʫʪʩʪʚʠʝ 
ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʭ ʜʦʤʝʥʦʚ ʫ ʘʥʪʠʛʝʥʘ gag 
protein. ɸʥʪʠʛʝʥ envelope (env) polyprotein 
ʚʢʣʶʯʘʣ ʯʝʪʳʨʝ ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʭ ʜʦʤʝ-
ʥʘ: ʧʝʨʚʳʡ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʡ ʚ ʦʙʣʘʩʪʠ 90 
ʘ.ʘ. ʥʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʧʝʨʝʭʦʜʦʤ ʧʦ-
ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʟ ʦʜʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚ 
ʜʨʫʛʦʝ; ʚʪʦʨʦʡ ʠ ʪʨʝʪʠʡ ʚ ʧʦʟʠʮʠʠ 633-
655 a.a. ʠ 804-826 ʘ.ʘ. ʠʥʠʮʠʠʨʦʚʘʣʠ ʧʝʨʝ-
ʭʦʜ ʘʤʠʥʦʢʠʩʣʦʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 
ʩ ʥʘʨʫʞʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʚʦ ʚʥʫʪʨʝʥʥʶʶ 
ʠ ʦʛʨʘʥʠʯʠʚʘʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 
çnaiqqsytkaavqtlanataaqqdvleatyamvqhvakg
vrilearvarveaitdrimlyqeldcwhyhqycitstkteva
kyinwtrfkdnctwqqwerglqgydtnltillkesaamtql
aeeqarripevweslkdvfdwsgwfè, ʢʦʪʦʨʘʷ ʥʝ 
ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʣʠʜʠʨʫʶʱʫʶ ʨʦʣʴ ʚ 
ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʥʪʠʪʝʣ, ʪ. ʢ. ʣʦʢʘʣʠʟʦʚʘʥʘ 
ʚʥʫʪʨʠ ʚʠʨʠʦʥʘ; ʪʨʝʪʠʡ ʠ ʯʝʪʚʝʨʪʳʡ ʚ 
ʧʦʟʠʮʠʠ 804-826 ʘ.ʘ. ʠ 906-925 ʘ.ʘ. ʦʩʫ-
ʱʝʩʪʚʣʷʣʠ ʧʝʨʝʭʦʜ ʘʤʠʥʦʢʠʩʣʦʪʥʦʡ ʧʦ-
ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩ ʚʥʫʪʨʝʥʥʝʡ ʣʦʢʘʣʠʟʘ-
ʮʠʠ ʚ ʥʘʨʫʞʥʫʶ, ʪʘʢʞʝ ʯʝʪʚʝʨʪʳʡ ʜʦʤʝʥ 
ʠʥʠʮʠʠʨʦʚʘʣ ʧʝʨʝʭʦʜ ʘʤʠʥʦʢʠʩʣʦʪʥʦʡ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩ ʥʘʨʫʞʥʦʡ ʣʦʢʘʣʠ-
ʟʘʮʠʠ ʚʦ ʚʥʫʪʨʝʥʥʶʶ ʠ ʦʛʨʘʥʠʯʠʚʘʣʠ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 
çhhknkkrkgdcetwakedè ʢʦʪʦʨʘʷ ʣʦʢʘʣʠʟʦ-
ʚʘʥʘ ʚʥʫʪʨʠ ʚʠʨʠʦʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʘʤʠ-
ʥʦʢʠʩʣʦʪʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩ 1 ʧʦ 
632 ʘ.ʘ. ʠ ʩ 827 ʧʦ 905 ʘ.ʘ. ʤʦʛʫʪ ʚʥʦʩʠʪʴ 
ʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʥʪʠʪʝʣ, 
ʠ ʪʘʢʞʝ, ʢʘʢ ʠ gag protein ʷʚʣʷʶʪʩʷ ʧʦʪʝʥ-
ʮʠʘʣʴʥʳʤʠ ʤʘʨʢʝʨʘʤʠ ʜʣʷ ʩʝʨʦʣʦʛʠʯʝ-
ʩʢʦʡ ʠʥʜʠʢʘʮʠʠ ʘʥʪʠʪʝʣ ʧʨʦʪʠʚ ɺɸʕʂ. 
ʉʠʛʥʘʣʴʥʳʭ ʧʝʧʪʠʜʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʘʥ-
ʪʠʛʝʥʘʭ ʥʝ ʚʳʷʚʣʝʥʦ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ 
ʭʦʜʝ ʩʙʦʨʢʠ ʚʠʨʠʦʥʘ ʢʣʝʪʢʘʤʠ ʠʥʬʠʮʠʨʦ-
ʚʘʥʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʜʘʥʥʳʝ ʘʥʪʠʛʝʥʳ ʥʝ 
ʚʳʜʝʣʷʶʪʩʷ ʚʦ ʚʥʝʢʣʝʪʦʯʥʫʶ ʩʨʝʜʫ. 
ɼʣʷ ʘʥʪʠʛʝʥʦʚ, ʩʠʥʪʝʟʠʨʫʝʤʳʭ ʚ ʢʣʝʪ-

ʢʘʭ ʵʫʢʘʨʠʦʪ ʪʘʢ ʞʝ ʚʘʞʥʦ ʠʤʝʪʴ ʚʚʠʜʫ 
ʥʘʣʠʯʠʝ ʚ ʠʭ ʘʤʠʥʦʢʠʩʣʦʪʥʦʡ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʠ ʩʘʡʪʦʚ ʛʣʠʢʦʟʠʣʠʨʦʚʘʥʠʷ. ʈʝ-
ʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ gag pro-
tein ʦʙʣʘʜʘʝʪ ʜʚʫʤʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʩʘʡ-
ʪʘʤʠ N-ʛʣʠʢʦʟʠʣʠʨʦʚʘʥʠʷ ʠ 33 ʩʘʡʪʘʤʠ ʆ
-ʛʣʠʢʦʟʠʣʠʨʦʚʘʥʠʷ ʩ ʥʠʟʢʦʡ ʩʪʝʧʝʥʴʶ 
ʚʝʨʦʷʪʥʦʩʪʠ ʠʩʧʦʣʥʝʥʠʷ. ɸʥʪʠʛʝʥ enve-
lope (env) polyprotein ʥʘʧʨʦʪʠʚ, ʦʢʘʟʘʣʩʷ 

ʙʦʛʘʪ ʥʘ ʩʘʡʪʳ N-ʛʣʠʢʦʟʠʣʠʨʦʚʘʥʠʷ ʚ 
ʩʦʚʦʢʫʧʥʦʩʪʠ ʢʦʣʠʯʝʩʪʚʦ ʩʘʡʪʦʚ ʛʣʠʢʦʟʠ-
ʣʠʨʦʚʘʥʠʷ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʩʘʡʪʦʚ ʩʦʩʪʘ-
ʚʠʣʦ 27, ʦʜʥʘʢʦ ʦʥ ʥʝ ʩʦʜʝʨʞʘʣ ʜʦʩʪʦʚʝʨ-
ʥʳʭ ʩʘʡʪʦʚ ʆ-ʛʣʠʢʦʟʠʣʠʨʦʚʘʥʠʷ. 
ɼʘʣʴʥʝʡʰʠʤ ʢʣʶʯʝʚʳʤ ʵʪʘʧʦʤ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʷʚʣʷʣʩʷ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʠʤʤʫ-
ʥʦʛʝʥʥʳʭ ʵʧʠʪʦʧʦʚ ʘʥʪʠʛʝʥʦʚ gag protein 
ʠ envelope (env) polyprotein. ɸʥʘʣʦʛʠʯʥʦ 
ʧʝʨʚʠʯʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʠʤʤʫʥʦʛʝʥʥʦ-
ʩʪʠ ʙʝʣʢʦʚ ɺɸʕʂ, ʭʦʜ ʘʥʘʣʠʟʘ ʙʳʣ 
ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʦʠʩʢ ʠʤʤʫʥʦʛʝʥʥʳʭ ʵʧʠʪʦ-
ʧʦʚ, ʥʦ ʚ ʦʪʣʠʯʠʠ ʦʪ ʧʝʨʚʠʯʥʦʛʦ ʘʥʘʣʠʟʘ 
ʨʘʙʦʪʘ ʙʳʣʘ ʧʦʩʚʷʱʝʥʘ ʜʝʪʘʣʴʥʦʤʫ ʘʥʘ-
ʣʠʟʫ ʊ- ʠ ɺ-ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝ-
ʪʘ, ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʚ ʠʤʤʫʥʥʳʭ ʦʪʚʝʪ 
ʛʣʘʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ 
(ʧʦʩʣʝʜʥʠʡ ʚ ʦʙʦʠʭ ʘʥʪʠʛʝʥʘʭ ʥʝ ʚʳʷʚ-
ʣʝʥ), ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʠʤʤʫʥʦʛʝʥʥʳʭ ʵʧʠ-
ʪʦʧʦʚ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʘʥʪʠʛʝʥʘ ʠ 
ʩʪʝʧʝʥʠ ʠʭ ʢʦʥʩʝʨʚʘʪʠʚʥʦʩʪʠ. 
ɸʥʘʣʠʟ ʠʤʤʫʥʦʛʝʥʥʳʭ ʵʧʠʪʦʧʦʚ ʘʥ-

ʪʠʛʝʥʘ gag protein ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʧʷʪʴ 
ʠʤʤʫʥʦʛʝʥʥʳʭ ʵʧʠʪʦʧʦʚ ʜʚʘ ʠʟ ʢʦʪʦʨʳʭ 
ʜʫʙʣʠʨʦʚʘʣʠʩʴ. ʊʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 
ʠʤʤʫʥʦʛʝʥʥʳʭ ʵʧʠʪʦʧʦʚ ʙʳʣʠ ʩʣʝʜʫʶ-
ʱʠʤʠ: gnraqkeliqgklneeaerwrrnnppppa (1), 
kqktnepyedfaarlleaidae (2), 
kqqgngrrgirvvpsappme (3). ɼʝʪʘʣʴʥʳʡ ʘʥʘ-
ʣʠʟ ʚʠʜʘ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʦʟʚʦʣʠʣ 
ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʨʘʟʣʠʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝ-
ʣʷʤʠ ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ ʥʘ ʫʢʘʟʘʥʥʳʝ ʠʤ-
ʤʫʥʦʛʝʥʥʳʝ ʵʧʠʪʦʧʳ ʜʝʩʷʪʴ ʩʣʫʯʘʝʚ ʊ-
ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʠ ʩʝʤʴ ʩʣʫ-
ʯʘʝʚ ɺ-ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. 
ʇʨʠ ʵʪʦʤ ʚʩʝ ʪʨʠ ʘʥʪʠʛʝʥʘ ʫʯʘʩʪʚʦʚʘʣʠ ʚ 
ʬʦʨʤʠʨʦʚʘʥʠʠ ɺ-ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʥʦʛʦ 
ʦʪʚʝʪʘ ʫ ʢʦʟ ʠ ʦʚʮʳ, ʊ-ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥ-
ʥʳʡ ʦʪʚʝʪ ʦʧʨʝʜʝʣʸʥ ʣʠʰʴ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʚʪʦʨʦʛʦ ʵʧʠʪʦʧʘ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʟ. ɺʪʦ-
ʨʦʡ ʵʧʠʪʦʧ ʚʦ ʚʩʝʭ ʨʝʘʢʮʠʷʭ ʭʘʨʘʢʪʝʨʠʟʦ-
ʚʘʣʩʷ 100% ʢʦʥʩʝʨʚʘʪʠʚʥʦʩʪʴʶ. 
ɸʥʘʣʠʟ ʠʤʤʫʥʦʛʝʥʥʳʭ ʵʧʠʪʦʧʦʚ ʘʥ-

ʪʠʛʝʥʘ envelope (env) polyprotein ʧʦʟʚʦʣʠʣ 
ʚʳʷʚʠʪʴ 24 ʠʤʤʫʥʦʛʝʥʥʳʭ ʵʧʠʪʦʧʘ, ʥʘ 
ʢʦʪʦʨʳʝ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ 49 ʩʣʫʯʘʝʚ 
ʠʤʫʥʥʳʭ ʦʪʚʝʪʦʚ ʫ ʢʦʟ ʠ ʦʚʝʮ, ʭʘʨʘʢʪʝʨ 
ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʙʳʣ ɺ-
ʢʣʝʪʦʯʥʳʤ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʤʤʫʥʦ-
ʛʝʥʥʳʭ ʵʧʠʪʦʧʦʚ ʙʳʣʠ ʩʣʝʜʫʶʱʠʤʠ: 
qeldcwhyhqycits (1), ctwqqwerelqgyd (2), 
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dvleatyamvqhvak (3), eaitdrimlyqe (4), ak-
triinrrkrels (5), dmpqsyiqnqekykk (6), 
hqqillqkyqvikv (7), iempenyaktriin (8), 
kvraytygviempenyaktriinrkk (9), kvray-
tygvvdmpqsyiqnqekykk (10), kyqvikvray-
tygv (11), raytygviempeny (12), rrkrel-
shtrkkr (13), rvraytygvidlpqsyekinlkrrk (14), 
rvraytygviempknyekvslnrkk (15), ctwqqwer-
glqgyd (16), edyitlisdpygfspiknvsgvpvtcvt-
kefakw (17), efakwgcqplgay-
pdpeieyrnvsqevvkev (18), 
kesaamtqlaeeqarripevweslkdvfdws-
gwfswlkyipiivvgllg (19), pipvgaeiipesmkyl-
rgaksqyggikdkngelklpltl (20), 
vcqplvqiyrtlstptyqrvtvimetradvagenqdfgdgle
esdns (21), empenyaktriinrkk (22), kvray-
tygvvempsnyeqkdrkkrd (23), rvraytygvid-
mpknyektnlnrkk (24). 
ɺ ʠʩʭʦʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʘʥʪʠ-

ʛʝʥʘ ʨʝʬʝʨʝʥʪʥʦʛʦ ʰʪʘʤʤʘ ʚʠʨʫʩʘ 
(GenBank ID NC_001463.1), ʠʟ-ʟʘ ʤʥʦʞʝ-
ʩʪʚʝʥʥʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʘʤʠʥʦʢʠʩʣʦʪʥʦ-
ʛʦ ʩʦʩʪʘʚʘ ʠʩʢʦʤʳʭ ʠʤʤʫʥʦʛʝʥʥʳʭ ʵʧʠʪʦ-
ʧʦʚ ʥʝ ʫʜʘʣʦʩʴ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʩʝʤʴ 
(6, 10, 13, 14, 15, 23 ʠ 24), ʜʚʘ ʠʤʝʣʠ ʝʜʠ-
ʥʠʯʥʳʝ ʘʤʠʥʦʢʠʩʣʦʪʥʳʝ ʟʘʤʝʥʳ (16 ʠ 
22), ʚʦʩʝʤʴ ʙʳʣʠ ʯʘʩʪʠʯʥʦ ʠʜʝʥʪʠʯʥʳʤʠ 
(2, 3, 4, 12, 17, 19, 20 ʠ 21), ʩʝʤʴ (1, 5, 7, 8, 
9, 11 ʠ 18) ʧʦʣʥʦʩʪʴʶ ʠʜʝʥʪʠʯʥʳ ʘʤʠʥʦ-
ʢʠʩʣʦʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʝʬʝʨʝʥʪ-
ʥʦʛʦ ʰʪʘʤʤʘ ʚʠʨʫʩʘ. ʂʦʥʩʝʨʚʘʪʠʚʥʦʩʪʴ 
ʘʥʪʠʛʝʥʦʚ ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 57 ʜʦ 
100%. ʀʤʤʫʥʥʳʡ ʦʪʚʝʪ ʪʘʢ ʞʝ ʙʳʣ ʥʝ 
ʦʜʥʦʨʦʜʥʳʤ, ʪʘʢ ʠʥʜʝʢʩ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝ-
ʪʘ ʩ ʜʦʚʝʨʠʪʝʣʴʥʳʤ ʠʥʪʝʨʚʘʣʦʤ 95% ʜʣʷ 
ʵʧʠʪʦʧʘ 17 ʩʦʩʪʘʚʣʷʣ 0.67 (0.39:0.87), 18 ï 
0.17 (0.01:0.56), 20 ï 1.00 (0.61:1.00), 7 ï 
1.00 (0.47:1.00), 11 ï 0.50 (0.10:0.89), 9 ï 
1.00 (0.47:1.00), 10 ï 1.00 (0.04:1.00), 14 ï 
0.17 (0.01:0.56), 24 ï 0.50 (0.15:0.84), 12 ï 
1.00 (0.47:1.00), 8 ï 1.00 (0.47:1.00), 22 ï 
0.00 (0.00:0.76), 5 ï 1.00 (0.47:1.00), 13 ï 
1.00 (0.47:1.00), 3 ï 0.57 (0.22:0.86),4 ï 
0.57 (0.22:0.86), 1 ï 1.00 (0.65:1.00), 2 ï 
1.00 (0.04:1.00) ʠ 0.50 (0.15:0.84), 19 ï 
1.00 (0.04:1.00), 21 ï 1.00 (0.04:1.00). ʇʨʠ 
ʵʪʦʤ ʠʥʜʝʢʩ = 1 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʣʠʯʠʶ 
ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʠʥ-
ʜʝʢʩ = 0 ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʠʤʤʫʥ-
ʥʦʛʦ ʦʪʚʝʪʘ. 
ʊʘʢ ʢʘʢ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʨʠʝʥʪʠʨʦʚʘʥʦ 

ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʩʧʦʩʦʙʘ ʚʳʷʚʣʝʥʠʷ ʘʥʪʠʪʝʣ 
ʢʦʟ ʚ ʦʪʚʝʪ ʥʘ ʠʥʬʠʮʠʨʦʚʘʥʠʝ ɺɸʕʂ, ʪʦ ʠ 
ʮʝʣʝʚʳʤ ʚʠʜʦʤ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʷʚʣʷʝʪ-
ʩʷ ɺ-ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ. ʉʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ ʚʩʝ ʪʨʠ ʠʤʤʫʥʦʛʝʥʥʳʭ ʵʧʠʪʦ-
ʧʘ gag protein ʠ ʚʩʝ ʠʤʤʫʥʦʛʝʥʥʳʝ ʵʧʠʪʦ-
ʧʳ envelope (env) polyprotein ʩʧʦʩʦʙʩʪʚʫ-
ʶʪ ʵʬʬʝʢʪʠʚʥʦʤʫ ʜʠʟʘʡʥʫ ʭʠʤʝʨʥʦʛʦ 
ʘʥʪʠʛʝʥʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʘʥʪʠʪʝʣ ʧʨʦʪʠʚ 
ɺɸʕʂ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ gag protein ʥʝ ʦʙʣʘʜʘʝʪ ʥʠ ʪʨʘʥʩʤʝʤ-
ʙʨʘʥʥʳʤʠ ʜʦʤʝʥʘʤʠ, ʥʠ ʩʠʛʥʘʣʴʥʳʤʠ 
ʧʝʧʪʠʜʘʤʠ, ʥʠ ʩʘʡʪʘʤʠ ʛʣʠʢʦʟʠʣʠʨʦʚʘ-
ʥʠʷ, ʠʟ ʟʥʘʯʠʤʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʥ ʩʦ-
ʜʝʨʞʘʣ ʣʠʰʴ ʪʨʠ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʠʤʤʫ-
ʥʦʛʝʥʥʳʭ ʵʧʠʪʦʧʘ. Envelope (env) polypro-
tein ʥʘʧʨʦʪʠʚ, ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʤʥʦʞʝ-
ʩʪʚʦʤ ʠʤʤʫʥʦʛʝʥʥʳʭ ʵʧʠʪʦʧʦʚ (ʢʘʢ ʩ 
ʚʥʝʰʥʝʡ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʪʘʢ ʠ 
ʩ ʚʥʫʪʨʝʥʥʝʡ), ʩʘʡʪʦʚ N-
ʛʣʠʢʦʟʠʣʠʨʦʚʘʥʠʷ ʠ ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʤʠ 
ʜʦʤʝʥʘʤʠ, ʚʠʟʫʘʣʴʥʦ ʵʪʦ ʤʦʞʥʦ ʧʨʝʜʩʪʘ-
ʚʠʪʴ ʪʘʢ 
çmdagarymrltgkenwvevtmdgekerkregftagqq
gkyqpqvskqignrntnpcfaykgiflwrisltmwillgin
mcvsaedyitlisdpygfspikNVSgvpvtcvtkefak
wgcqplgaypdpeieyrNVSqevvkevyqenwpw
ntyhwplwqmenvrywlkenmqenqqrkNNTkegi
eellagtirgrfcvpypfallkctkwcwytaainnesgkagk
ikiNCTearavsctedmplasiqraywdekdresmafm
nikacdsnlrcqkrpggcmegypipvgaeiipesmkylr
gaksqyggikdkngelklpltlrvwvklaNVSewvng
tppdwqdriNGSkgiNGTlwgelnsmhhlgfalsqn
gkwcNYTgeiklgqetfqyhykpnwNCTgNWTq
ypvwqvirnldmvehmtgecvqrpqrhNITvgNGT
itgNCSttnwdgcncsrsgnylyNSSegglllilcrqNS
TltrilgtntnwttmwgiykncsgceNATldntgegtlgg
vankNCSlphknesnkwtcaprqrdgktdslyiaggkkf
wtrikaqfscesnigqldgmlhqqillqkyqvikvrayty
gviempenyaktriinrkkrelshkrkkrgvglvimlvi
maivaaagaslgvanaiqqsytkaavqtlanataaqqdvl
eatyamvqhvakgvrilearvarveaitdrimlyqeldc
whyhqycitstktevakyiNWTrfkdNCTwqqwer
glqgydtnltillkesaamtqlaeeqarripevweslkdvfd
wsgwfswlkyipiivvgllgciliravicvcqplvqiyrtls
tptyqrvtvimetradvagenqdfgdgleesdnsetser
vtvqkawsrawelwqnspwkepwkrgllrllvlpltmgi
wingwlgehhknkkrkgdcetwakedè. ɺ ʧʦʩʣʝ-
ʜʦʚʘʪʝʣʴʥʦʩʪʠ ʘʤʠʥʦʢʠʩʣʦʪ ʙʝʣʢʘ ʩʪʨʦʯ-
ʥʦʝ, ʧʦʣʫʞʠʨʥʦʝ ʙʫʢʚʝʥʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ 
ʦʟʥʘʯʘʝʪ ʠʤʤʫʥʦʛʝʥʥʳʝ ʵʧʠʪʦʧʳ, ʢʫʨʩʠ-
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ʚʦʤ ʦʙʦʟʥʘʯʝʥʳ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʫʢʘʟʳʚʘ-
ʶɦ ʠʝ ʥʘ ʚʥʫʪʨʝʥʥʁ  ʁʩʪʨʫʢʪʫʨʥʫʁ ʦʨʛʘ-
ʥʠʟʘʮʠʶ, ʦʨʛʘʥʠʟʦʚʘʥʥʫʶ ʥʘʣʠʯʠʝʤ ʚ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʘʤʠʥʦʢʠʩʣʦʪ ʪʨʘʥʩ-
ʤʝʤʙʨʘʥʥʳʭ ʜʦʤʝʥʦʚ, ʧʨʦʧʠʩʥʦʝ ʙʫʢʚʝʥ-
ʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʧʦʣʫʞʠʨ-
ʥʦʤ ʰʨʠʬʪʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʩʘʡʪʦʚ 
N-ʛʣʠʢʦʟʠʣʠʨʦʚʘʥʠʷ. 
ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʠʩʢʦ-

ʤʳʭ ʘʥʪʠʪʝʣ ʥʝʦʙʭʦʜʠʤʦ ʯʪʦʙʳ ʚ ʢʦʥ-
ʩʪʨʫʠʨʫʝʤʦʤ ʘʥʪʠʛʝʥʝ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ 
ʚʩʝ ʠʣʠ ʥʝʢʦʪʦʨʳʝ ʠʤʤʫʥʦʛʝʥʥʳʝ ʵʧʠʪʦ-
ʧʳ ʩ ʥʘʨʫʞʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠ-
ʝʡ, ʤʠʥʠʤʘʣʴʥʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ ʠ ʧʦ 
ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʣʠʯʠʝʤ ʩʘʡʪʦʚ ʛʣʠʢʦʟʠʣʠ-
ʨʦʚʘʥʠʷ (ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʘʥʪʠʛʝʥʘ ʧʫʪʸʤ 
ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʩʠʥʪʝʟʘ ʚ ʵʫʢʘʨʠʦʪʠʯʝ-
ʩʢʦʡ ʩʠʩʪʝʤʝ ʵʢʩʧʨʝʩʩʠʠ), ʪʘʢ ʞʝ ʚʘʞʥʦ 
ʩʚʝʜʝʥʠʝ ʢ ʤʠʥʠʤʫʤʫ ʮʠʩʪʝʠʥʦʚ, ʚʦ ʠʟʙʝ-
ʞʘʥʠʝ ʧʨʦʙʣʝʤ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘ-
ʥʠʟʘʮʠʝʡ ʙʝʣʢʘ. ʇʨʠ ʚʳʙʦʨʝ ʦʧʪʠʤʘʣʴʥʦ-
ʛʦ ʩʧʦʩʦʙʘ ʧʦʣʫʯʝʥʠʷ ʘʥʪʠʛʝʥʘ ʥʝʦʙʭʦʜʠ-
ʤʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʩʣʦʞʥʦʩʪʴ ʧʦʣʫʯʝ-
ʥʠʷ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚʳʜʝʣʝʥʠʷ, 
ʦʯʠʩʪʢʠ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʥʪʠʛʝʥʘ, ʘ 
ʪʘʢʞʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʝʛʦ ʧʦ-
ʣʫʯʝʥʠʝ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫ-
ʝʪ ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 
ʘʥʪʠʛʝʥʦʚ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʢʘʢ ʚʳʜʝʣʝ-
ʥʠʝ ʥʘʪʠʚʥʳʭ ʘʥʪʠʛʝʥʦʚ, ʧʦʣʫʯʝʥʠʝ ʩʠʥ-
ʪʝʪʠʯʝʩʢʠʭ ʧʝʧʪʠʜʦʚ, ʨʝʢʦʤʙʠʥʘʥʪʥʳʡ 
ʩʠʥʪʝʟ ʘʥʪʠʛʝʥʦʚ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ 
ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʩʧʦʩʦʙ ʥʘ ʦʩʥʦʚʝ ʨʝʢʦʤ-
ʙʠʥʘʥʪʥʦʛʦ ʩʠʥʪʝʟʘ ʘʥʪʠʛʝʥʦʚ. ʉʣʝʜʫʝʪ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʚ ʨʝʢʦʤ-
ʙʠʥʘʥʪʥʦʤ ʩʠʥʪʝʟʝ ʠʤʝʝʪ ʧʣʘʟʤʠʜʥʳʡ 
ʚʝʢʪʦʨ, ʥʝʩʫʱʠʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 
ɼʅʂ (ʠ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʛʫʣʷʪʦʨʥʳʝ 
ʵʣʝʤʝʥʪʳ) ʜʣʷ ʩʠʥʪʝʟʘ ʘʥʪʠʛʝʥʘ. ʇʨʠ ʧʦ-
ʣʫʯʝʥʠʠ ʧʣʘʟʤʠʜʥʦʛʦ ʚʝʢʪʦʨʘ ʚʘʞʥʦ ʯʪʦ-
ʙʳ ʧʦʣʫʯʝʥʥʘʷ ʥʫʢʣʝʦʪʠʜʥʘʷ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʴ ʧʨʘʚʠʣʴʥʦ ʩʦʚʧʘʣʘ ʩ ʦʪʢʨʳʪʦʡ 
ʨʘʤʢʦʡ ʩʯʠʪʳʚʘʥʠʷ ʠ ʦʙʣʘʜʘʣʘ ʚʩʝʤʠ ʨʝ-
ʛʫʣʷʪʦʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʪʘʢ ʞʝ ʞʝʣʘ-
ʪʝʣʴʥʦ ʜʦʙʘʚʠʪʴ ʩ çʉè ʢʦʥʮʘ ʤʦʣʝʢʫʣʳ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʣʠʛʘʥʜʘ ʜʣʷ ʘʬʬʠʥ-
ʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ, ʠ ʧʦʩʪʘʨʘʪʴʩʷ ʥʝ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʛʝʪʝʨʦ-
ʣʦʛʠʯʥʳʭ ʩʠʩʪʝʤʘʭ ʵʢʩʧʨʝʩʩʠʠ ʙʝʟ ʢʦʜʦʥ-
ʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ. ʉʘʤʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠ 
ʦʙʦʩʥʦʚʘʥʥʳʤ ʧʦʜʭʦʜʦʤ ʷʚʣʷʝʪʩʷ ʧʦʣʫ-

ʯʝʥʠʝ ʧʝʧʪʠʜʦʚ ʚ ʧʨʦʢʘʨʠʦʪʠʯʝʩʢʠʭ ʩʠ-
ʩʪʝʤʘʭ ʵʢʩʧʨʝʩʩʠʠ, ʭʦʪʷ ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʝ 
ʩʠʩʪʝʤʳ ʵʢʩʧʨʝʩʩʠʠ ʪʘʢ ʞʝ ʥʝ ʣʠʰʝʥʳ 
ʘʢʪʫʘʣʴʥʦʩʪʠ. 
ɺ ʨʘʤʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʳ ʠʩ-

ʧʦʣʴʟʦʚʘʥʳ ʧʷʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 
ʠʤʤʫʥʦʛʝʥʥʳʭ ʵʧʠʪʦʧʦʚ ï ʜʚʝ ʠʟ gag pro-
tein (1 ʠ 2) ʠ ʪʨʠ ʠʟ envelope (env) polypro-
tein (9, 20 ʠ 21) ʢ ʢʦʪʦʨʳʤ ʜʦʙʘʚʣʝʥʳ ʩ 
çʉè ʢʦʥʮʘ ʤʦʣʝʢʫʣʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 
ʣʠʛʘʥʜʘ ʜʣʷ ʘʬʬʠʥʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ, ʘ 
ʠʤʝʥʥʦ ʰʝʩʪʴ ʘʤʠʥʦʢʠʩʣʦʪ ʛʠʩʪʠʜʠʥʘ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʷ ʧʦʣʫʯʝʥʥʘʷ ʢʦʥ-
ʩʪʨʫʢʮʠʷ ʠʤʝʣʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʘʤʠʥʦ-
ʢʠʩʣʦʪʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ: 
çmqktnepyedfaarlleaidaepipvgaeiipesmkylrg
aksqgklneeaerwrrnnppppavraytygviempenya
kvcqpl 
vqiyrtlstptyqhhhhhhè ʩʦ ʩʣʝʜʫʶʱʠʤʠ 

ʬʠʟʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʤʦʣʝʢʫ-
ʣʷʨʥʘʷ ʤʘʩʩʘ 12036.29 g/mol, ʢʦʵʬʬʠʮʠ-
ʝʥʪ ʵʢʩʪʠʥʢʮʠʠ 14650 M-1cm-1, ʠʟʦʵʣʝʢ-
ʪʨʠʯʝʩʢʘʷ ʪʦʯʢʘ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ pH 6.73, 
ʩʫʤʤʘʨʥʳʡ ʟʘʨʷʜ ʧʨʠ pH 7 ʩʦʩʪʘʚʠʣ ʤʠ-
ʥʫʩ 0.5, ʧʨʦʪʝʠʥ ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤ ʚ ʚʦ-
ʜʝ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʘʣʴʥʦʡ ʤʦʣʝʢʫʣʳ 
ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʝʨʝʚʦʜ ʘʤʠʥʦʢʠʩʣʦʪʥʦʡ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʥʫʢʣʝʦʪʠʜʥʫʶ, ʩ 
ʫʯʸʪʦʤ ʢʦʜʦʥʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʜʣʷ ʧʨʦʜʫ-
ʮʠʨʦʚʘʥʠʷ ʙʝʣʢʘ ʚ E. coli ʠ ʜʦʙʘʚʣʝʥʠʝʤ 
ʢʦʜʦʥʘ ʜʣʷ ʦʢʦʥʯʘʥʠʷ ʩʠʥʪʝʟʘ. ʂʦʥʝʯʥʘʷ 
ʥʫʢʣʝʦʪʠʜʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʣʷ 
ʢʣʦʥʠʨʦʚʘʥʠʷ ʚ ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʡ ʚʝʢʪʦʨ 
pET28ʘ(+), ʩ ʨʘʟʙʠʚʢʦʡ ʧʦ ʪʨʠʧʣʝʪʘʤ ʙʳ-
ʣʘ ʩʣʝʜʫʶʱʝʡ çatg caa aag aca aac gag ccc 
tac gaa gat ttc gcc gcc cgt ttg ttg gaa gcc att 
gat gca gaa cct att ccc gtt ggt gcc gag atc atc 
cca gag tcc atg aag tac ttg cgt gga gca aag 
agt caa ggg aag tta aac gag gaa gca gaa cgc 
tgg cgt cgc aac aat ccg ccc cct cct gca gtc 
cgc gcg tac act tat ggg gtg att gag atg ccc 
gag aat tat gcc aag gtg tgt cag ccc ctg gta cag 
att tat cgt acc ctg agt aca cct acc tac caa cac 
cac cʘt ʩʘʩ cʘt ʩʘʩ taaè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʥ-
ʩʪʨʫʠʨʦʚʘʥʠʷ ʜʣʠʥʘ ʩʦʟʜʘʥʥʦʡ ʧʣʘʟʤʠʜʳ 
ʜʣʷ ʵʢʩʧʨʝʩʩʠʠ ʥʫʢʣʝʦʪʠʜʥʦʡ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʠ ɺɸʕʂ ʩʦʩʪʘʚʠʣʘ 5527 ʧ.ʥ.. 
ʉʪʨʫʢʪʫʨʘ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʨʝʢʦʤʙʠʥʘʥʪ-
ʥʦʡ ʧʣʘʟʤʠʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 
1.  
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ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ ʩʦʟʜʘʥʥʦʡ ʨʝʢʦʤʙʠʥʘʥʪʥʦʡ ʧʣʘʟʤʠʜʳ. 

ʊʘʙʣʠʮʘ 2 ï ʆʧʨʝʜʝʣʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʪʠʪʨʘ ʘʥʪʠʪʝʣ ʢ ʚʠʨʫʩʫ  
ʘʨʪʨʠʪʘ-ʵʥʮʝʬʘʣʠʪʘ ʢʦʟ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʦʩʦʙʘ ʀʌɸ  

ʥʘ ʦʩʥʦʚʝ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʛʦ ʘʥʪʠʛʝʥʘ 

ʈʘʟʚʝʜʝ-
ʥʠʝ 

ʆʇ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ 
ʢʦʟ 
ʄ Ñ SD 

ʆʇ ʆʂʆ 
ʄ Ñ SD 

ʂʦʵʬʬʠʮʠʝʥʪ ʦʪʥʦʰʝ-
ʥʠʷ ʟʥʘʯʝʥʠʷ ʦʧʪʠʯʝ-
ʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʦʙʨʘʟ-

ʮʦʚ ʢ ʆʂʆ 

1:25 1,265Ñ0,16 0,230Ñ004 5,5 

1:50 1,130Ñ0,11 0,221Ñ002 5,1 

1:100 0,851Ñ0,16 0,185Ñ0,01 4,6 

1:200 0,50Ñ0,19 0,145Ñ0,02 3,5 

1:400 0,43Ñ0,15 0,13Ñ0,03 3,3 

1:800 0,37Ñ0,19 0,119Ñ0,01 3,1 

1:1600 0,18Ñ0,14 0,078Ñ0,02 2,4 

1:3200 0,067Ñ0,02 0,042Ñ0,01 1,6 

ʊʘʙʣʠʮʘ 3 ï ʆʮʝʥʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ  
ʩʧʦʩʦʙʘ ʀʌɸ ʥʘ ʦʩʥʦʚʝ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʛʦ ʤʫʣʴʪʠʵʧʠʪʦʧʥʦʛʦ ʘʥʪʠʛʝʥʘ 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʦ-
ʨʘ çCAEV/MVVè 

ʈʝʟʫʣʴʪʘʪʳ ʩʧʦʩʦʙʘ ʀʌɸ ʥʘ ʦʩʥʦʚʝ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʛʦ ʘʥ-
ʪʠʛʝʥʘ 

ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʆʪʨʠʮʘʪʝʣʴʥʳʝ ɺʩʝʛʦ 

ʇʦʣʦʞʠʪʝʣʴʥʳʝ 
ʧʨʦʙʳ 

16/a 0/b 16/(a+b) 

ʆʪʨʠʮʘʪʝʣʴʥʳʝ 
ʧʨʦʙʳ 

0/c 16/d 16/(c+d) 

ɺʩʝʛʦ ʧʨʦʙ 16 16 32 

ʇʨʠʤʝʯʘʥʠʷ. a ð ʠʩʪʠʥʥʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ; b ð ʣʦʞʥʦʦʪʨʠʮʘʪʝʣʴ-
ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ; c ð ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ; d ð ʠʩʪʠʥʥʦ ʦʪʨʠʮʘʪʝʣʴ-
ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
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ɼʘʣʝʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘʨʘʙʦʪʢʫ ʨʘʟʨʘ-
ʙʦʪʘʥʥʦʡ ʧʣʘʟʤʠʜʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 
ɺ ʥʘʯʘʣʝ ʧʨʦʚʝʣʠ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʧʣʘʟ-
ʤʠʜʳ ʚ ʢʣʝʪʢʠ E. coli. ɿʘʪʝʤ ʚʳʧʦʣʥʠʣʠ 
ʩʝʣʝʢʮʠʶ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʙʘʢʪʝʨʠ-
ʘʣʴʥʳʭ ʢʣʝʪʦʢ ʧʦ ʛʝʥʫ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 
ʢʘʥʘʤʠʮʠʥʫ. ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʧʨʦʜʫʢʪʦʚ 
ʵʢʩʧʨʝʩʩʠʠ ʠ ʪʨʘʥʩʣʷʮʠʠ ʧʨʦʚʦʜʠʣʠ ʘʪ-
ʤʦʩʬʝʨʥʫʶ ʘʬʬʠʥʥʫʶ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝ-
ʩʢʫʶ ʦʯʠʩʪʢʫ ʘʥʪʠʛʝʥʦʚ (ʩ ʧʨʠʤʝʥʝʥʠʝʤ 
ʥʠʢʝʣʴ-ʩʝʬʘʨʦʟʳ ʚ ʢʘʯʝʩʪʚʝ ʩʦʨʙʝʥʪʘ). 
ʂʦʥʮʝʥʪʨʘʮʠʷ ʙʝʣʢʘ ʚ ʧʨʝʧʘʨʘʪʘʭ ʘʥʪʠʛʝ-
ʥʘ ɺɸʕʂ ʩʦʩʪʘʚʠʣʘ 5,0 ʤʛ/ʤʣ. ɼʘʣʝʝ ʧʦ-
ʣʫʯʝʥʥʳʡ ʧʨʝʧʘʨʘʪ ʙʳʣ ʧʨʠʤʝʥʝʥ ʚ ʨʘʟ-
ʚʝʜʝʥʠʠ 100 ʤʢʛ/ʤʣ, ʚ ʢʘʯʝʩʪʚʝ ʘʥʪʠʛʝʥʘ, 
ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʥʝʧʨʷʤʦʛʦ ʪʚʝʨʜʦʬʘʟʥʦ-
ʛʦ ʀʌɸ ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʘʥʪʠʪʝʣ ʧʨʦʪʠʚ 
ʚʠʨʫʩʘ ʘʨʪʨʠʪʘ-ʵʥʮʝʬʘʣʠʪʘ ʢʦʟ. ʇʨʠ ʜʘʥ-
ʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʛʝʥʘ ʦʧʪʠʯʝʩʢʘʷ 
ʧʣʦʪʥʦʩʪʴ (ʆʇ) ʇʂʆ ʩʦʩʪʘʚʠʣʘ 0,93, 
ʆʂʆ ï 0,25, ʘ ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʥʦʰʝʥʠʷ 
ʆʇ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʠ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙ-
ʨʘʟʮʦʚ ʙʳʣ ʨʘʚʥʳʤ 3,72 ʝʜ. 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʪʠʪʨʘ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʘʥʪʠʪʝʣ ʢ ɺɸʕʂ ʙʳʣʦ 
ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 16 ʧʦʣʦʞʠʪʝʣʴʥʳʭ 
ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦ-
ʪʘ, ʚ ʪʨʝʭ ʧʦʚʪʦʨʘʭ. ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʩʪʘ-
ʪʫʩ ʜʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʙʳʣ ʧʦʜʪʚʝʨʞʜʝʥ 
ʨʘʥʝʝ ʤʝʪʦʜʘʤʠ ʀʌɸ ʠ ʇʎʈ. ʇʨʠ ʦʧʨʝʜʝ-
ʣʝʥʠʠ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʘʞ-
ʜʳʡ ʦʙʨʘʟʝʮ ʙʳʣ ʨʘʩʪʠʪʨʦʚʘʥ, ʥʘʯʠʥʘʷ ʩ 
1:25 ʠ ʟʘʢʘʥʯʠʚʘʷ ʨʘʟʚʝʜʝʥʠʝʤ 1:3200. 
ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙ-
ʣʠʮʝ 2. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʩʪʘʥʦʚʣʝ-

ʥʦ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʳʡ ʪʠʪʨ ʘʥʪʠʪʝʣ ʢ ɺɸ-
ʕʂ, ʚʳʷʚʣʷʝʤʳʡ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʩʳʚʦʨʦʪ-
ʢʘʭ ʢʨʦʚʠ ʩ ʧʦʤʦʱʴʶ ʀʌɸ, ʩʦʩʪʘʚʣʷʝʪ 
1:1600. ʂʨʠʪʝʨʠʝʤ ʪʦʛʦ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʡ 
ʦʙʨʘʟʝʮ ʩʯʠʪʘʣʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʷʚʣʷʣ-
ʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʥʦʰʝʥʠʷ ʟʥʘʯʝʥʠʡ ʆʇ 
ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ ʢ ʆʂʆ ʨʘʚʥʦʝ ʠʣʠ 
ʙʦʣʴʰʝ 2,2. 
ʉ ʧʦʤʦʱʴʶ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʩʧʦʩʦʙʘ 

ʀʌɸ ʥʘ ʦʩʥʦʚʝ ʤʫʣʴʪʠʵʧʠʪʦʧʥʦʛʦ ʘʥʪʠ-
ʛʝʥʘ ʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʥʘʙʦʨʘ çCAEV/
MVVè IDEXX (ʌʨʘʥʮʠʷ) ʧʨʦʚʝʣʠ ʠʩʩʣʝ-
ʜʦʚʘʥʠʝ 32 ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʢʦʟ, ʢʦʪʦʨʳʝ 
ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʢʘʢ ʦʙʨʘʟʮʳ ʦʪ ʙʦʣʴ-
ʥʳʭ ɺɸʕʂ ʢʦʟ (n=16) ʠ ʦʪ ʢʦʟ ʩʚʦʙʦʜʥʳʭ 

ʦʪ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ (n=16). ɼʣʷ ʦʮʝʥʢʠ 
ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʠ ʯʫʚʩʪʚʠ-
ʪʝʣʴʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘ-
ʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʜ-
ʩʪʘʚʣʝʥʥʦʛʦ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʩʧʦʩʦʙʘ 
ʀʌɸ ʥʘ ʦʩʥʦʚʝ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʛʦ ʘʥ-
ʪʠʛʝʥʘ ʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʢʘʟʘʥʥʦʛʦ 
ʚʳʰʝ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʥʘʙʦʨʘ. ʈʝʟʫʣʴʪʘʪʳ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.  
ʆʪʥʦʩʠʪʝʣʴʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ (Se) 

ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

.  
ʆʪʥʦʩʠʪʝʣʴʥʫʶ ʩʧʝʮʠʬʠʯʥʦʩʪʴ (Sp) 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ:

.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʩʧʦʩʦʙʘ 
ʀʌɸ ʥʘ ʦʩʥʦʚʝ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʛʦ ʘʥ-
ʪʠʛʝʥʘ ʩʦʩʪʘʚʠʣʘ 100%. 
ɺʓɺʆɼʓ / CONCLUSION 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʠʤʤʫʥʦʛʝʥʥʳʭ 

ʵʧʠʪʦʧʦʚ ʙʝʣʢʦʚ gag protein ʠ envelope 
(env) polyprotein ɺɸʕʂ ʚʳʧʦʣʥʝʥ ʜʠʟʘʡʥ 
ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʤʫʣʴʪʠʵʧʠʪʦʧʥʦʛʦ ʘʥ-
ʪʠʛʝʥʘ ʩʦ ʩʣʝʜʫʶʱʝʡ ʘʤʠʥʦʢʠʩʣʦʪʥʦʡ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ 
çmqktnepyedfaarlleaidaepipvgaeiipesmkylrg
aksqgklneeaerwrrnnppppavraytygviempenya
kvcqp 
lvqiyrtlstptyqhhhhhhè. ʈʘʟʨʘʙʦʪʘʥʥʳʡ 

ʘʥʪʠʛʝʥ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʦʧʪʠʤʘʣʴʥʳʤʠ 
ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 
(ʨʘʩʪʚʦʨʠʤʦʩʪʴ, ʢʦʵʬʬʠʮʠʝʥʪ ʵʢʩʪʠʥʢ-
ʮʠʠ, ʨʘʩʯʸʪʥʳʝ ʟʥʘʯʝʥʠʷ ʨʅ ʠ ʠʟʦʵʣʝʢ-
ʪʨʠʯʝʩʢʦʡ ʪʦʯʢʠ ʤʦʣʝʢʫʣʳ). 
ʉʢʦʥʩʪʨʫʠʨʦʚʘʥʥʘʷ ʘʤʠʥʦʢʠʩʣʦʪʥʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʦʩʣʝ ʧʝʨʝʚʦʜʘ ʝʝ ʚ 
ʥʫʢʣʝʦʪʠʜʥʫʶ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʜʣʷ ʧʨʦʜʫ-
ʮʠʨʦʚʘʥʠʷ ʙʝʣʢʘ ʚ E. coli, ʢʣʦʥʠʨʦʚʘʥʘ ʚ 
ʩʦʩʪʘʚ ʵʢʩʧʨʝʩʩʠʨʫʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ 
ʦʩʥʦʚʝ ʚʝʢʪʦʨʘ pET28ʘ(+). ɺ ʨʝʟʫʣʴʪʘʪʝ 
ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʜʣʠʥʘ ʩʦʟʜʘʥʥʦʡ ʧʣʘʟ-
ʤʠʜʳ ʜʣʷ ʵʢʩʧʨʝʩʩʠʠ ʥʫʢʣʝʦʪʠʜʥʦʡ ʧʦ-
ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ɺɸʕʂ ʩʦʩʪʘʚʠʣʘ 5527 
ʧ.ʥ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʝʢʦʤʙʠʥʘʥʪʥʳʡ 
ʘʥʪʠʛʝʥ ɺɸʕʂ ʤʦʞʝʪ ʙʳʪʴ ʥʘʨʘʙʦʪʘʥ ʚ 
ʢʫʣʴʪʫʨʘʭ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʰʪʘʤʤʘ-
ʧʨʦʜʫʮʝʥʪʘ ʠ ʦʯʠʱʝʥ ʤʝʪʦʜʦʤ ʘʬʬʠʥʥʦʡ 
ʭʨʦʤʘʪʦʛʨʘʬʠʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦ-
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ʚʘʥʠʷ 32 ʧʨʦʙʳ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʢʦʟ (16 
ï ʦʪʨʠʮʘʪʝʣʴʥʳʭ, 16 ï ʧʦʣʦʞʠʪʝʣʴʥʳʭ) 
ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʡ ʘʥʪʠʛʝʥ ʜʣʷ 
ʠʥʜʠʢʘʮʠʠ ʘʥʪʠʪʝʣ ʧʨʦʪʠʚ ɺɸʕʂ ʩʧʝʮʠ-
ʬʠʯʝʩʢʠ ʨʝʘʛʠʨʦʚʘʣ ʩ ʩʳʚʦʨʦʪʢʘʤʠ ʦʪ 
ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʤʠʥʠʤʘʣʴ-
ʥʳʡ ʪʠʪʨ ʘʥʪʠʪʝʣ ʢ ʚʦʟʙʫʜʠʪʝʣʶ, ʚʳʷʚʣʷ-
ʝʤr ʡ ʚ ʩrʚʦʨʦʪʢʘʭ ʢʨʦʚʠ ʩʦʩʪʘʚʠʣ 
1:1600. ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘ-
ʙʦʪʝ ʨʝʢʦʤʙʠʥʘʥʪʥʳʡ ʤʫʣʴʪʠʵʧʠʪʦʧʥʳʡ 
ʘʥʪʠʛʝʥ ʤʦʞʝʪ ʥʘʡʪʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝ-
ʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʩʦʩʪʘʚʣʷʶʱʝʛʦ ʢʦʤʧʦʥʝʥ-
ʪʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʪʝʩʪ-
ʩʠʩʪʝʤ. 
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ABSTRACT 
To date, the only effective means of 

combating goat arthritis-encephalitis viruses 
(CAEV) includes its early diagnosis and 
slaughter of all animals in dysfunctional and 
suspected farms, since specific preventive 

measures have not been developed. Among 
the widely available tools for diagnostic 
studies, PCR indication of the CAEV ge-
nome and the detection of specific antibodies 
of the virus can be distinguished, which di-
rectly depends on the serological activity and 
specificity of the antigens used in diagnostic 
kits. This work is devoted to the develop-
ment of a recombinant antigen for serologi-
cal indication of antibodies against CAEV. 
As a result of bioinformatic analysis, a 
search was performed for amino acid se-
quences of virus proteins, an analysis of im-
munogenic epitopes of these proteins, a 
search for N-, O-glycosylation sites, signal 
peptide sites and transmembrane domains. 
Based on the data obtained, a recombinant 
multiepitope antigen was designed with the 
following amino acid sequence 
"mqktnepyedfaarlleaidaepipvgaeiipesmkylrg
aksqgklneeaerwrrnnppppavraytygviempenya
kvcqplvqiyrtlstptyqhhhhhhè. The construct-
ed amino acid sequence, after converting it 
to a nucleotide one, taking into account the 
codon optimization of protein production in 
Escherichia coli, was cloned into an expres-
sion construct based on the pET28a(+) vec-
tor. As a result of the design, the length of 
the created plasmid for the expression of the 
nucleotide sequence of the CAEV was 5527 
bp. The protein developed and purified by 
affinity chromatography, containing amino 
acid sequences of immunogenic epitopes of 
the CAEV antigens, confirmed its function-
ality in indirect solid-phase enzyme immu-
noassay using blood sera from goats with 
previously confirmed immune status to this 
virus. The recombinant multiepitope antigen 
presented in this paper can be widely used as 
an integral component in the development of 
diagnostic test systems. 
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ʈɽʌɽʈɸʊ 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʥʳʭ ʜʦʟ ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ ʥʘ 
ʧʦʢʘʟʘʪʝʣʠ ʬʘʛʦʮʠʪʦʟʘ ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʦʚ ʢʨʦʚʠ ʮʳʧʣʷʪ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘʣʴʥʦʛʦ ʩʘʣʴʤʦʥʝʣʣʝʟʘ. ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʚʳʧʘʠʚʘʥʠʷ ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ ʚ 
ʜʦʟʘʭ 200 ʤʛ/ʣ ʠ 100 ʤʛ/ʣ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʬʘʛʦʮʠʪʦʟʘ ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʦʚ ʚ 
ʢʨʦʚʠ ʮʳʧʣʷʪ. ʕʥʨʦʬʣʦʢʩʘʮʠʥ ï ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʡ ʧʨʝʧʘʨʘʪ ʛʨʫʧʧʳ 
ʬʪʦʨʭʠʥʦʣʦʥʦʚ, ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʚʝʪʝʨʠʥʘʨʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʢʘʟʘʥʥʦʛʦ ʣʝ-

ʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ, ʚʩʣʝʜʩʪʚʠʝ ʝʛʦ 
ʦʪʣʠʯʥʳʭ ʬʘʨʤʘʢʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʭ ʩʚʦʡʩʪʚ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 
ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʬʘʛʦʮʠʪʦʟʘ ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʦʚ ʚ ʫʩʣʦ-
ʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʩʘʣʴʤʦʥʝʣʣʝʟʘ, ʚʳʟʚʘʥʥʦʛʦ ʢʫʣʴʪʫʨʦʡ Salmonella infantis. ɺ 
ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʟʘʜʝʡʩʪʚʦʚʘʥʦ ʯʝʪʳʨʝ ʛʨʫʧʧʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʮʳʧʣʷʪ ʩʫʪʦʯʥʦʛʦ ʚʦʟ-
ʨʘʩʪʘ ʢʨʦʩʩʘ ʍʘʡʩʝʢʩ ɹʨʘʫʥ. ʎʳʧʣʷʪʘ ʛʨʫʧʧʳ I (ʠʥʪʘʢʪʥʳʡ ʢʦʥʪʨʦʣʴ) ʧʦʣʫʯʘʣʠ ʯʠʩʪʫʶ 
ʚʦʜʫ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʛʨʫʧʧʘʭ III ʠ IV ʧʨʦʠʟʚʦʜʠʣʠ ʚʳʧʘʠʚʘʥʠʝ ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ ʥʘ ʧʨʦ-
ʪʷʞʝʥʠʠ 5 ʩʫʪʦʢ ʩ ʚʦʜʦʡ ʚ ʜʦʟʘʭ 200 ʤʛ/ʣ ʠ 100 ʤʛ/ʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʪʙʦʨ ʢʨʦʚʠ ʦʩʫ-
ʱʝʩʪʚʣʷʣʠ ʥʘ ʚʪʦʨʳʝ, ʯʝʪʚʝʨʪʳʝ, ʰʝʩʪʳʝ, ʚʦʩʴʤʳʝ ʠ ʜʝʩʷʪʳʝ ʩʫʪʢʠ ʧʦʩʣʝ ʦʪʤʝʥʳ ʧʨʝʧʘ-
ʨʘʪʘ. ʀʩʩʣʝʜʦʚʘʣʠ ʬʘʛʦʮʠʪʘʨʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʬʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ, ʬʘʛʦʮʠʪʘʨʥʳʡ ʠʥ-
ʜʝʢʩ ʠ ʬʘʛʦʮʠʪʘʨʥʫʶ ʝʤʢʦʩʪʴ ʧʝʩʝʚʜʦʵʦʟʠʥʦʬʠʣʦʚ ʧʦʩʣʝ ʩʦʚʤʝʩʪʥʦʡ ʠʥʢʫʙʘʮʠʠ ʥʘ ʧʨʦ-
ʪʷʞʝʥʠʠ 30 ʠ 120 ʤʠʥʫʪ ʩ ʢʫʣʴʪʫʨʦʡ Staphylococcus aureus. ɺʣʠʷʥʠʝ ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ ʚ 
ʜʦʟʝ 200 ʤʛ/ʣ ʧʨʦʷʚʠʣʦʩʴ ʚ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʤ ʧʦʚʳʰʝʥʠʠ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʬʘ-
ʛʦʮʠʪʘʨʥʦʛʦ ʠʥʜʝʢʩʘ ʠ ʬʘʛʦʮʠʪʘʨʥʦʡ ʝʤʢʦʩʪʠ ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʦʚ ʧʦʩʣʝ 30-ʤʠʥʫʪʥʦʡ 
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ʵʢʩʧʦʟʠʮʠʠ. ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʬʘʛʦʮʠʪʘʨ-
ʥʦʛʦ ʠʥʜʝʢʩʘ ʠ ʬʘʛʦʮʠʪʘʨʥʦʡ ʝʤʢʦʩʪʠ ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʦʚ ʚʳʷʚʣʝʥʳ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-
ʥʦ ʟʘʨʘʞʝʥʥʳʭ ʛʨʫʧʧʘʭ, ʧʦʣʫʯʘʚʰʠʭ ʵʥʨʦʬʣʦʢʩʘʮʠʥ ʚ ʜʦʟʝ 100 ʤʛ/ʣ, ʘ ʪʘʢʞʝ ʯʠʩʪʫʶ 
ʚʦʜʫ. ɺʩʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʷʚʣʷʣʠʩʴ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤʠ. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʉʦʚʨʝʤʝʥʥʦʝ ʧʪʠʮʝʚʦʜʩʪʚʦ ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪʩʷ ʘʢʪʠʚʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʘʥʪʠ-
ʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʪʝʨʘʧʠʠ ʠ 
ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘ-
ʥʠʡ [1]. ʌʪʦʨʭʠʥʦʣʦʥʳ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ 
ʩʝʙʷ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʝ ʩʨʝʜʩʪʚʘ ʰʠʨʦʢʦʛʦ 
ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʫʩʧʝʰʥʦ ʧʨʠ-
ʤʝʥʷʶʪʩʷ ʚ ʧʪʠʮʝʚʦʜʩʪʚʝ [2]. ʆʜʥʘʢʦ, 
ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʦʝ ʚʣʠʷʥʠʝ 
ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʥʘ ʝʩʪʝʩʪʚʝʥ-
ʥʳʝ ʟʘʱʠʪʥʳʝ ʩʠʣʳ ʦʨʛʘʥʠʟʤʘ. ʆʜʥʠʤ ʠʟ 
ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ 
ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ ʷʚʣʷʝʪʩʷ 
ʬʘʛʦʮʠʪʦʟ. ʉʘʤʳʤʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 
ʢʣʝʪʢʘʤʠ, ʧʨʦʷʚʣʷʶʱʠʤʠ ʚʳʩʦʢʫʶ ʩʪʝ-
ʧʝʥʴ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʷʚʣʷʶʪʩʷ 
ʧʦʣʠʤʦʨʬʥʦʷʜʝʨʥʳʝ ʣʝʡʢʦʮʠʪʳ (ʇʄʗʃ). 
ʇʄʗʃ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʩʢʦʨʦ-
ʩʪʴʶ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʥʝʩʧʝ-
ʮʠʬʠʯʝʩʢʠʭ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ [3]. ʇʩʝʚ-
ʜʦʵʦʟʠʥʦʬʠʣʳ ï ʦʩʦʙʳʝ ʇʄʗʃ, ʢʦʪʦʨʳʝ 
ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʠʩʪʝʤʳ ʢʨʦʚʠ ʧʪʠʮ. ʉʧʦ-
ʩʦʙʥʦʩʪʴ ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʘʤʝʙʦʠʜʥʦʛʦ 
ʜʚʠʞʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʘʤ 
ʧʨʦʥʠʢʘʪʴ ʯʝʨʝʟ ʵʥʜʦʪʝʣʠʡ ʢʨʦʚʝʥʦʩʥʳʭ 
ʢʘʧʠʣʣʷʨʦʚ, ʧʝʨʝʤʝʱʘʷʩʴ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʢ ʤʝʩʪʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʘʪʦʛʝʥʦʚ. ʇʨʦʮʝʩʩ 
ʬʘʛʦʮʠʪʦʟʘ ʟʘʧʫʩʢʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʢʦʥ-
ʪʘʢʪʘ ʩ ʤʠʢʨʦʙʘʤʠ, ʘ ʪʘʢʞʝ ʩ ʣʠʟʠʨʫʶʱʠ-
ʤʠʩʷ ʩʦʙʩʪʚʝʥʥʳʤʠ ʢʣʝʪʢʘʤʠ [4]. ɺʦʟʜʝʡ-
ʩʪʚʠʝ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ 
ʇʄʗʃ ʠ ʪʝʯʝʥʠʝ ʧʨʦʮʝʩʩʘ ʬʘʛʦʮʠʪʦʟʘ ʫ 
ʧʪʠʮ ʤʘʣʦʠʟʫʯʝʥʦ [5]. ʊʘʢʠʝ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʧʨʦʚʦʜʷʪ, ʦʙʳʯʥʦ, ʥʘ ʤʣʝʢʦʧʠʪʘʶ-
ʱʠʭ, ʧʨʠ ʵʪʦʤ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
ʦʯʝʥʴ ʥʝʦʜʥʦʟʥʘʯʥʳ. ʀʟʚʝʩʪʥʳʝ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʬʪʦʨʭʠ-
ʥʦʣʦʥʳ ʩʧʦʩʦʙʥʳ ʧʨʦʥʠʢʘʪʴ ʠ ʘʢʢʫʤʫʣʠ-
ʨʦʚʘʪʴʩʷ ʚ ʬʘʛʦʮʠʪʘʭ [6, 7]. ɺʳʩʦʢʠʝ ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ ʧʨʝʧʘʨʘʪʦʚ, ʥʘʢʘʧʣʠʚʘʶʱʠʝʩʷ 
ʚʥʫʪʨʠ ʢʣʝʪʦʢ, ʧʨʠʚʦʜʷʪ ʢ ʠʟʤʝʥʝʥʠʶ 
ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦ-
ʩʪʠ [8]. 
ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ, ʮʝʣʴʶ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟ-
ʥʳʭ ʜʦʟ ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ ʥʘ ʧʦʢʘʟʘʪʝʣʠ 

ʬʘʛʦʮʠʪʦʟʘ ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʦʚ ʢʨʦʚʠ 
ʮʳʧʣʷʪ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 
ʩʘʣʴʤʦʥʝʣʣʝʟʘ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʯʝʪʳʨʝ 
ʛʨʫʧʧʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʮʳʧʣʷʪ ʢʨʦʩʩʘ 
çʍʘʡʩʝʢʩ ɹʨʘʫʥè ʩʫʪʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɺʩʝ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʮʳʧʣʷʪʘ ʧʦʣʫʯʘʣʠ 
ʨʘʮʠʦʥ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʧʦ ʦʩʥʦʚʥʳʤ 
ʧʠʪʘʪʝʣʴʥʳʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ 
ʚʝʱʝʩʪʚʘʤ. ɻʨʫʧʧʘ I (ʠʥʪʘʢʪʥʳʡ ʢʦʥ-
ʪʨʦʣʴ) ʧʦʣʫʯʘʣʘ ʦʙʳʯʥʫʶ ʧʠʪʴʝʚʫʶ ʚʦʜʫ, 
ʛʨʫʧʧʘʤ III ʠ IV ʧʨʦʠʟʚʦʜʠʣʠ ʚʳʧʘʠʚʘʥʠʝ 
ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʜʦʟʝ 
200 ʤʛ/ʣ ʠ 100 ʤʛ/ʣ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʷʪʠ 
ʩʫʪʦʢ. ʅʘ ʚʪʦʨʳʝ ʩʫʪʢʠ ʧʦʩʣʝ ʥʘʯʘʣʘ ʚʳ-
ʧʘʠʚʘʥʠʷ ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ ʦʩʫʱʝʩʪʚʠʣʠ 
ʚʥʫʪʨʠʙʨʶʰʠʥʥʦʝ ʟʘʨʘʞʝʥʠʝ ʮʳʧʣʷʪ 
ʛʨʫʧʧ II, III ʠ IV ʢʫʣʴʪʫʨʦʡ Salmonella 
infantis ʚ ʜʦʟʝ 30 ʤʣʥ ʂʆɽ ʥʘ ʛʦʣʦʚʫ. ʆʪ-
ʙʦʨ ʢʨʦʚʠ ʤʝʪʦʜʦʤ ʚʥʫʪʨʠʩʝʨʜʝʯʥʦʡ 
ʧʫʥʢʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʚʪʦʨʳʝ, ʯʝʪʚʝʨ-
ʪʳʝ, ʧʷʪʳʝ, ʚʦʩʴʤʳʝ ʠ ʜʝʩʷʪʳʝ ʩʫʪʢʠ ʧʦ-
ʩʣʝ ʦʪʤʝʥʳ ʧʨʝʧʘʨʘʪʘ. ɺʣʠʷʥʠʝ ʵʥʨʦ-
ʬʣʦʢʩʘʮʠʥʘ ʥʘ ʬʘʛʦʮʠʪʘʨʥʫʶ ʨʝʘʢʮʠʶ 
ʠʩʩʣʝʜʦʚʘʣʠ in vitro ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʫʣʴ-
ʪʫʨʳ Staphylococcus aureus. ɺ ʣʫʥʢʠ ʧʣʘʥ-
ʰʝʪʘ ʚʥʦʩʠʣʠ ʧʦ 0,02 ʤʣ ʛʝʧʘʨʠʥʠʟʠʨʦ-
ʚʘʥʥʦʡ ʢʨʦʚʠ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ. 
ʇʣʘʥʰʝʪʳ ʩ ʧʦʣʫʯʝʥʥʦʡ ʚʟʚʝʩʴʶ ʧʦʤʝ-
ʱʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 40ʦʉ. 
ʉʧʫʩʪʷ 30 ʠ 120 ʤʠʥʫʪ ʦʩʫʱʝʩʪʚʣʷʣʠ 
ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʤʘʟʢʘ ʩ ʚʳʩʫʰʠʚʘʥʠʝʤ ʥʘ 
ʚʦʟʜʫʭʝ, ʬʠʢʩʘʮʠʝʡ ʩʧʠʨʪʦʤ ʠ ʦʢʨʘʰʠʚʘ-
ʥʠʝʤ ʧʦ ʈʦʤʘʥʦʚʩʢʦʤʫ-ɻʠʤʟʝ. ʅʘ ʤʘʟʢʘʭ 
ʧʦʜʩʯʠʪʳʚʘʣʠ ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʳ ʩ ʧʦʛʣʦ-
ʱʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʬʘʛʦʮʠʪʦʟʘ ʠ ʯʠʩʣʦ 
ʤʠʢʨʦʙʥʳʭ ʪʝʣ, ʧʦʛʣʦʱʝʥʥʳʭ ʦʜʥʠʤ ʬʘ-
ʛʦʮʠʪʦʤ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘ-
ʪʦʚ ʨʘʩʩʯʠʪʳʚʘʣʠ ʬʘʛʦʮʠʪʘʨʥʳʝ ʠʥʜʝʢʩʳ 
[9, 10, 11]: 
1) ʬʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʩʝʚ-

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

ʬʘʛʦʮʠʪʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ ʚ 
ʧʝʨʝʩʯʝʪʝ ʥʘ ʦʜʠʥ ʫʯʪʝʥʥʳʡ ʬʘʛʦʮʠʪ, 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʝʣʝʥʠʝʤ ʦʙʱʝʛʦ ʢʦʣʠʯʝ-
ʩʪʚʘ ʬʘʛʦʮʠʪʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʙʥʳʭ ʪʝʣ 
ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʫʯʪʝʥʥʳʭ ʬʘʛʦʮʠʪʦʚ; 3) 
ʬʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ (ʌʏ) ï ʦʪʨʘʞʘʝʪ ʠʥ-
ʪʝʥʩʠʚʥʦʩʪʴ ʨʝʘʢʮʠʠ ʬʘʛʦʮʠʪʦʟʘ, ʦʧʨʝʜʝ-
ʣʷʶʪ ʧʫʪʝʤ ʜʝʣʝʥʠʷ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 
ʧʦʛʣʦʱʝʥʥʳʭ ʙʘʢʪʝʨʠʡ ʥʘ ʯʠʩʣʦ ʘʢʪʠʚ-
ʥʳʭ ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʦʚ; 4) ʬʘʛʦʮʠʪʘʨʥʘʷ 
ʝʤʢʦʩʪʴ (ʌɽ) ï ʯʠʩʣʦ ʘʢʪʠʚʥʳʭ ʧʩʝʚ-
ʜʦʵʦʟʠʥʦʬʠʣʦʚ ʚ 1 ʤʢʣ ʢʨʦʚʠ. 
ʆʙʨʘʙʦʪʢʘ ʮʠʬʨʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦ-

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

ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʘʛʦʮʠʪʦʟʘ ʧʨʠ ʜʝʡ-

ʩʪʚʠʠ ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝ-
ʨʠʤʝʥʪʘʣʴʥʦʛʦ ʩʘʣʴʤʦʥʝʣʣʝʟʘ ʧʦʢʘʟʘʣʦ 
ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʧʳʪʥʳʭ 
ʛʨʫʧʧʘʭ. ʌʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʩʝʚ-
ʜʦʵʦʟʠʥʦʬʠʣʦʚ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘ-
ʣʘʩʴ ʚʦ ʚʪʦʨʳʝ ʩʫʪʢʠ ʦʧʳʪʘ ʚ ʛʨʫʧʧʘʭ III 
ʠ IV ʥʘ 26 % ʠ 30 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣ. 
1). 
ʅʘ ʯʝʪʚʝʨʪʳʝ ʩʫʪʢʠ ʧʨʦʠʩʭʦʜʠʣ ʨʦʩʪ 

ʚ ʛʨʫʧʧʘʭ II, III ʠ IV ʥʘ 21 %, 30 % ʠ 32 % 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣ. 1). ɼʘʣʴʥʝʡʰʝʝ 
ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʫʩʪʘʥʦʚʣʝʥʦ ʪʦʣʴ-
ʢʦ ʥʘ ʰʝʩʪʳʝ ʩʫʪʢʠ ʚʦ II (10 %) ʠ IV (26 
%) ʛʨʫʧʧʘʭ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 
ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 
ʧʦʩʣʝ 120-ʤʠʥʫʪʥʦʡ ʠʥʢʫʙʘʮʠʠ ʚʳʷʚʣʝʥʦ 
ʪʦʣʴʢʦ ʥʘ ʚʦʩʴʤʳʝ ʩʫʪʢʠ ʚ ʛʨʫʧʧʝ II 
(ʙʦʣʴʰʝ ʥʘ 13 %), ʘ ʪʘʢʞʝ ʥʘ ʜʝʩʷʪʳʝ ʩʫʪ-
ʢʠ ʚ ʛʨʫʧʧʘʭ II ʠ IV ʥʘ 11 % ʠ 10 % ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʬʘʛʦʮʠʪʦʟʘ ʧʩʝʚʜʦʵʦʟʠʥʦʬʠʣʦʚ ʮʳʧʣʷʪ  
ʧʦʩʣʝ 30-ʤʠʥʫʪʥʦʡ ʵʢʩʧʦʟʠʮʠʠ 

ɻʨʫʧʧʘ ʉʫʪʢʠ ʌɸ, % ʌʀ, ʫ.ʝ. ʌʏ, ʫ.ʝ. ʌɽ, 109Ŀʣ-1 

I 

2 23,8Ñ1,47 0,56Ñ0,05 2,35Ñ0,11 3,07Ñ0,31 

4 19,3Ñ1,23 0,43Ñ0,03 2,20Ñ0,07 2,09Ñ0,19 

6 30,5Ñ0,85 0,72Ñ0,02 2,36Ñ0,09 3,43Ñ0,23 

8 37,3Ñ1,38 0,83Ñ0,06 2,23Ñ0,12 4,02Ñ0,47 

10 39,2Ñ1,64 0,95Ñ0,04 2,43Ñ0,09 4,66Ñ0,46 

II 

2 27,3Ñ1,36 0,63Ñ0,02 2,33Ñ0,11 5,09Ñ0,23** 

4 24,5Ñ1,33* 0,53Ñ0,06 2,14Ñ0,13 3,89Ñ0,39** 

6 37,0Ñ1,31** 0,82Ñ0,02** 2,24Ñ0,12 5,73Ñ0,31** 

8 38,5Ñ1,23 0,91Ñ0,04 2,36Ñ0,06 6,76Ñ0,36** 

10 38,8Ñ1,08 1,01Ñ0,06 2,59Ñ0,13 6,73Ñ0,37 

III 

2 30,2Ñ2,33* 0,67Ñ0,03 2,31Ñ0,25 5,38Ñ0,59** 

4 28,7Ñ1,26** 0,54Ñ0,02** 1,89Ñ0,11* 3,93Ñ0,12** 

6 32,0Ñ1,26 0,71Ñ0,04 2,21Ñ0,07 4,69Ñ0,21** 

8 40,0Ñ2,08 0,96Ñ0,06 2,39Ñ0,07 6,48Ñ0,48** 

10 38,0Ñ1,46 0,87Ñ0,08 2,29Ñ0,17 5,19Ñ0,28 

IV 

2 32,2Ñ2,82* 0,77Ñ0,08* 2,39Ñ0,11 6,06Ñ0,69** 

4 27,8Ñ2,06** 0,68Ñ0,03* 2,47Ñ0,12 3,82Ñ0,24** 

6 41,5Ñ1,78** 0,98Ñ0,08** 2,36Ñ0,13 6,55Ñ0,38** 

8 39,3Ñ1,93 0,93Ñ0,06 2,36Ñ0,09 7,02Ñ0,49** 

10 39,7Ñ2,33 1,08Ñ0,09 2,72Ñ0,14 6,03Ñ0,42 

ʇʨʠʤʝʯʘʥʠʝ: ʌɸ ï ʬʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʌʀ ï ʬʘʛʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ, ʌʏ ï 
ʬʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ, ʌɽ ï ʬʘʛʦʮʠʪʘʨʥʘʷ ʝʤʢʦʩʪʴ; ** ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ 
ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʛʨʫʧʧʘʭ ʦʧʳʪʘ ʧʦ U-
ʢʨʠʪʝʨʠʶ ʄʘʥʥʘ-ʋʠʪʥʠ ʧʨʠ p<0,01; * ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞ-
ʜʫ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʛʨʫʧʧʘʭ ʦʧʳʪʘ ʧʦ U-ʢʨʠʪʝʨʠʶ ʄʘʥʥʘ-
ʋʠʪʥʠ ʧʨʠ p<0,05. 
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ʇʦʩʣʝ 30-ʤʠʥʫʪʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʟʘ-
ʬʠʢʩʠʨʦʚʘʥʦ ʫʚʝʣʠʯʝʥʠʝ ʬʘʛʦʮʠʪʘʨʥʦʛʦ 
ʠʥʜʝʢʩʘ ʥʘ ʚʪʦʨʳʝ, ʯʝʪʚʝʨʪʳʝ ʠ ʰʝʩʪʳʝ 
ʩʫʪʢʠ ʚ ʛʨʫʧʧʝ IV ʥʘ 27 %, 26 % ʠ 36 % 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʨʦʤʝ ʪʦʛʦ ʥʘ ʯʝʪʚʝʨʪʳʝ 
ʩʫʪʢʠ ʚ ʛʨʫʧʧʝ III ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʚʳʰʝ 
ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘ 23 %, ʘ ʥʘ ʰʝ-
ʩʪʳʝ ʩʫʪʢʠ ʚ ʛʨʫʧʧʝ II ʦʪʤʝʯʝʥʘ ʩʪʘʪʠʩʪʠ-
ʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʨʘʟʥʠʮʘ, ʩʦʩʪʘʚʣʷʶʱʘʷ 
12 % (ʪʘʙʣ. 1). 
ʄʘʣʦʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʬʘʛʦʮʠ-

ʪʘʨʥʦʛʦ ʠʥʜʝʢʩʘ ʚʳʷʚʣʝʥʳ ʧʦʩʣʝ 120-
ʤʠʥʫʪʥʦʡ ʠʥʢʫʙʘʮʠʠ ï ʜʦʩʪʦʚʝʨʥʳʝ ʦʪʣʠ-
ʯʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʥʘ ʯʝʪʚʝʨʪʳʝ ʠ ʰʝ-
ʩʪʳʝ ʩʫʪʢʠ ʚ ʛʨʫʧʧʝ IV (ʚʳʰʝ ʥʘ 28 % ʠ 
26 %) ʠ ʥʘ ʯʝʪʚʝʨʪʳʝ ʠ ʜʝʩʷʪʳʝ ʩʫʪʢʠ ʚ 
ʛʨʫʧʧʝ II, ʯʪʦ ʙʦʣʴʰʝ ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝ-
ʥʠʡ ʥʘ 14 % ʠ 15 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣ. 
2). 
ʇʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʩʜʚʠʛ ʟʥʘʯʝʥʠʡ 

ʬʘʛʦʮʠʪʘʨʥʦʡ ʝʤʢʦʩʪʠ ʢʨʦʚʠ ʚʳʷʚʣʝʥ 
ʧʦʩʣʝ 30-ʤʠʥʫʪʥʦʡ ʵʢʩʧʦʟʠʮʠʠ. ʉʪʘʪʠ-
ʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʡ ʨʦʩʪ ʫʩʪʘʥʦʚʣʝʥ ʚʦ 

ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 
ʧʦʯʪʠ ʚʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʪʘʙʣ. 1). ʊʘʢ, 
ʥʘ ʚʪʦʨʳʝ ʩʫʪʢʠ ʚ ʛʨʫʧʧʘʭ II, III ʠ IV ʦʙ-
ʥʘʨʫʞʝʥʘ ʨʘʟʥʠʮʘ ʚ 43 %, 49 % ʠ 39 % 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ, ʘ ʥʘ ʰʝʩʪʳʝ ï 36 
%, 47 % ʠ 40 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʚʳʰʝ-
ʥʠʝ ʬʘʛʦʮʠʪʘʨʥʦʡ ʝʤʢʦʩʪʠ ʟʘʨʝʛʠʩʪʨʠʨʦ-
ʚʘʥʦ ʠ ʥʘ ʚʦʩʴʤʳʝ ʩʫʪʢʠ, ʯʪʦ ʚ ʛʨʫʧʧʘʭ II, 
III ʠ IV ʩʦʩʪʘʚʠʣʦ 38 %, 42 % ʠ 40 % ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ. ʅʘ ʜʝʩʷʪʳʝ ʩʫʪʢʠ ʧʦʩʣʝ ʦʪʤʝ-
ʥʳ ʧʨʝʧʘʨʘʪʘ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʷ ʚ 
ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ. ʇʦ-
ʭʦʞʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʧʦʩʣʝ 120-
ʤʠʥʫʪʥʦʡ ʵʢʩʧʦʟʠʮʠʠ (ʪʘʙʣ. 2); ʫʞʝ ʢ ʯʝʪ-
ʚʝʨʪʳʤ ʩʫʪʢʘʤ ʫʚʝʣʠʯʝʥʠʝ ʬʘʛʦʮʠʪʘʨʥʦʡ 
ʝʤʢʦʩʪʠ ʧʨʦʠʟʦʰʣʦ ʚ ʛʨʫʧʧʘʭ II, III ʠ IV 
ʥʘ 27%, 25 % ʠ 36 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʈʦʩʪ 
ʬʘʛʦʮʠʪʘʨʥʦʡ ʝʤʢʦʩʪʠ ʢʨʦʚʠ ʚʦ ʚʩʝʭ 
ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʦʪʤʝʯʝʥ ʠ ʥʘ ʚʦʩʴʤʳʝ 
ʩʫʪʢʠ, ʥʦ ʢ ʜʝʩʷʪʳʤ ʩʫʪʢʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, 
ʨʘʟʥʠʮʘ ʚ 30 % ʠ 38 % ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ 
ʪʦʣʴʢʦ ʚ ʛʨʫʧʧʘʭ II ʠ IV.  

ʊʘʙʣʠʮʘ 2 ï ʇʦʢʘʟʘʪʝʣʠ ʬʘʛʦʮʠʪʦʟʘ ʧʩʝʚʜʦʵʦʟʠʦʥʦʬʠʣʦʚ ʢʨʦʚʠ ʮʳʧʣʷʪ  
ʧʦʩʣʝ 120-ʤʠʥʫʪʥʦʡ ʵʢʩʧʦʟʠʮʠʠ 

ɻʨʫʧʧʘ ʉʫʪʢʠ ʌɸ, % ʌʀ, ʫ.ʝ. ʌʏ, ʫ.ʝ. ʌɽ, 109Ŀʣ-1 

I 

2 33,3Ñ3,28 0,95Ñ0,06 2,92Ñ0,17 4,34Ñ0,65 

4 36,5Ñ1,48 0,86Ñ0,03 2,39Ñ0,13 3,94Ñ0,29 

6 39,5Ñ2,04 1,05Ñ0,06 2,67Ñ0,14 4,44Ñ0,35 

8 43,0Ñ1,51 1,17Ñ0,12 2,70Ñ0,19 4,58Ñ0,47 

10 41,8Ñ1,01 1,29Ñ0,07 3,08Ñ0,15 5,01Ñ0,51 

II 

2 32,3Ñ2,96 0,74Ñ0,08 2,27Ñ0,13* 6,04Ñ0,59 

4 39,0Ñ0,77 1,01Ñ0,04** 2,59Ñ0,08 6,17Ñ0,42** 

6 43,3Ñ1,23 1,21Ñ0,07 2,79Ñ0,15 6,74Ñ4,11** 

8 49,7Ñ1,78* 1,34Ñ0,07 2,69Ñ0,08 8,71Ñ0,44** 

10 47,0Ñ0,93** 1,53Ñ0,08* 3,25Ñ0,12 8,13Ñ0,36** 

III 

2 25,2Ñ2,04 0,67Ñ0,08 2,66Ñ0,18 4,53Ñ0,54 

4 39,0Ñ2,22 0,93Ñ0,14 2,34Ñ0,21 5,35Ñ0,27** 

6 42,5Ñ1,23 1,25Ñ0,08 2,93Ñ0,13 6,29Ñ0,44** 

8 46,5Ñ0,88 1,27Ñ0,06 2,74Ñ0,09 7,51Ñ0,09* 

10 44,3Ñ2,35 1,33Ñ0,07 3,00Ñ0,11 6,06Ñ0,39 

IV 

2 31,2Ñ2,27 0,81Ñ0,09 2,58Ñ0,09 5,95Ñ0,71 

4 38,0Ñ0,89 1,12Ñ0,07* 2,94Ñ0,16 5,25Ñ0,26** 

6 44,8Ñ2,36 1,42Ñ0,09** 3,17Ñ0,09* 7,00Ñ0,15** 

8 45,8Ñ0,79 1,16Ñ0,08 2,53Ñ0,14 8,17Ñ0,39 

10 46,8Ñ0,83** 1,46Ñ0,07 3,11Ñ0,13 7,16Ñ0,44* 

ʇʨʠʤʝʯʘʥʠʝ: ʌɸ ï ʬʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʌʀ ï ʬʘʛʦʮʠʪʘʨʥʳʡ ʠʥʜʝʢʩ, ʌʏ ï 
ʬʘʛʦʮʠʪʘʨʥʦʝ ʯʠʩʣʦ, ʌɽ ï ʬʘʛʦʮʠʪʘʨʥʘʷ ʝʤʢʦʩʪʴ;** ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ 
ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʛʨʫʧʧʘʭ ʦʧʳʪʘ ʧʦ U-
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ʢʨʠʪʝʨʠʶ ʄʘʥʥʘ-ʋʠʪʥʠ ʧʨʠ p<0,01; * ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 
ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʛʨʫʧʧʘʭ ʦʧʳʪʘ ʧʦ U-ʢʨʠʪʝʨʠʶ ʄʘʥʥʘ-ʋʠʪʥʠ 
ʧʨʠ p<0,05. 

ʅʝʟʥʘʯʠʪʝʣʴʥʦʡ ʦʢʘʟʘʣʘʩʴ ʜʠʥʘʤʠʢʘ 
ʟʥʘʯʝʥʠʡ ʬʘʛʦʮʠʪʘʨʥʦʛʦ ʯʠʩʣʘ ʧʩʝʚ-
ʜʦʵʦʟʠʥʦʬʠʣʦʚ ʢʘʢ ʧʦʩʣʝ 30-ʤʠʥʫʪʥʦʡ, 
ʪʘʢ ʠ 120-ʤʠʥʫʪʥʦʡ ʵʢʩʧʦʟʠʮʠʠ. 
ɺʓɺʆɼʓ / CONCLUSION 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʨʦʬʣʦʢʩʘʮʠʥʘ ʚ ʜʦʟʝ 

200 ʤʛ/ʣ ʦʢʘʟʘʣʦ ʥʝʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ 
ʧʨʦʪʝʢʘʥʠʝ ʬʘʛʦʮʠʪʦʟʘ, ʯʪʦ ʧʨʦʷʚʠʣʦʩʴ ʚ 
ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʤ ʧʦʚʳʰʝʥʠʠ ʬʘʛʦʮʠʪʘʨ-
ʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʬʘʛʦʮʠʪʘʨʥʦʛʦ ʠʥʜʝʢʩʘ ʠ 
ʬʘʛʦʮʠʪʘʨʥʦʡ ʝʤʢʦʩʪʠ ʧʩʝʚʜʦʵʦʟʠʥʦʬʠ-
ʣʦʚ ʧʦʩʣʝ 30-ʤʠʥʫʪʥʦʡ ʵʢʩʧʦʟʠʮʠʠ, ʧʨʠ 
ʵʪʦʤ ʨʝʛʠʩʪʨʠʨʫʝʤʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦ-
ʜʠʣʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʪʦʣʴʢʦ ʚ ʥʘʯʘʣʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʩʣʝ 120-ʤʠʥʫʪʥʦʡ ʵʢʩ-
ʧʦʟʠʮʠʠ ʦʙʥʘʨʫʞʝʥʦ ʤʘʣʦʟʥʘʯʠʤʦʝ ʫʚʝ-
ʣʠʯʝʥʠʝ ʬʘʛʦʮʠʪʘʨʥʦʡ ʝʤʢʦʩʪʠ. ʅʘʠʙʦʣʝʝ 
ʚʳʨʘʞʝʥʥʳʝ ʠ ʜʣʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ 
ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʬʘʛʦʮʠʪʘʨʥʦʛʦ 
ʠʥʜʝʢʩʘ ʠ ʬʘʛʦʮʠʪʘʨʥʦʡ ʝʤʢʦʩʪʠ ʧʩʝʚ-
ʜʦʵʦʟʠʥʦʬʠʣʦʚ ʚʳʷʚʣʝʥʳ ʚ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʦ ʟʘʨʘʞʝʥʥʳʭ ʛʨʫʧʧʘʭ, ʧʦʣʫʯʘʚʰʠʭ 
ʵʥʨʦʬʣʦʢʩʘʮʠʥ ʚ ʜʦʟʝ 100 ʤʛ/ʣ, ʘ ʪʘʢʞʝ 
ʯʠʩʪʫʶ ʚʦʜʫ. ʇʨʠ ʵʪʦʤ, ʚʝʨʦʷʪʥʦ, ʯʪʦ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 100 ʤʛ/ʣ ʤʘʣʦ-
ʵʬʬʝʢʪʠʚʥʦ ʠ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚ ʧʦʣʥʦʡ 
ʤʝʨʝ ʧʦʜʘʚʣʝʥʠʶ ʜʝʡʩʪʚʠʷ ʧʘʪʦʛʝʥʥʳʭ 
ʘʛʝʥʪʦʚ. 
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ABSTRACT 
The aim of the study was to investigate 

the effect of different doses of enrofloxacin 
on the indices of phagocytosis of pseudoeo-
sinophils in the blood of chickens under con-
ditions of experimental salmonellosis. The 
effect of enrofloxacin in doses of 200 mg/l 
and 100 mg/l on the phagocytosis of 
pseudoeosinophils in the blood of chickens 
was studied. Enrofloxacin is an antibacterial 
drug of the fluoroquinolone group used in 
veterinary medicine. The use of this medici-
nal product is most widely represented in 
poultry farming, due to its excellent pharma-
codynamic and antimicrobial properties. The 
aim of this work is to study the effect of en-
rofloxacin on pseudoeosinophil phagocytosis 
in experimental salmonellosis caused by 
Salmonella infantis culture. The study in-
volved four groups consisting of day-old 
chicks of the Haysex Brown cross. Chickens 
of group I (intact control) received pure wa-
ter, while in groups III and IV, enrofloxacin 
was drunk for 5 days with water at doses of 
200 mg/l and 100 mg/l, respectively. Blood 
sampling was performed on the second, 
fourth, sixth, eighth and tenth days after drug 
withdrawal. Phagocytic activity, phagocytic 
number, phagocytic index, and phagocytic 
capacity of pseudoeosinophils were studied 
after co-incubation for 30 and 120 minutes 
with Staphylococcus aureus culture. The 
effect of enrofloxacin at a dose of 200 mg/l 
was manifested in a short-term increase in 
phagocytic activity, phagocytic index, and 
phagocytic capacity of pseudoeosinophils 
after 30 minutes of exposure. The most sig-
nificant changes in phagocytic activity, 
phagocytic index, and phagocytic capacity of 
pseudoeosinophils were detected in experi-
mentally infected groups receiving enroflox-
acin at a dose of 100 mg/l, as well as pure 
water. All registered changes were short-
lived. 
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ʈɽʌɽʈɸʊ  
ɺʳʜʝʣʝʥʥʳʝ ʦʪ ʞʠʚʦʪʥʳʭ ʰʪʘʤʤʳ Escherichia coli ̫ ʚʣʷʶʪʩʷ ʢʦʤʤʝʥʩʘʣʴʥʳ-
ʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʧʨʠ ʵʪʦʤ ʥʝʢʦʪʦʨʳʝ ʩʝʨʦʪʠʧʳ ʩʧʦʩʦʙʥʳ ʚʳʟʳʚʘʪʴ 
ʧʘʪʦʣʦʛʠʶ ʫ ʞʠʚʦʪʥʳʭ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ 
ʩ ʢʦʣʠʙʘʢʪʝʨʠʦʟʦʤ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʦʧʨʝʜʝ-
ʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʢʩʠʬʣʦʢʩʘʮʠʥʘ ʧʨʠ ʣʝʯʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʟʘ-
ʨʘʞʝʥʥʳʭ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʦʡ ʙʝʣʳʭ ʤʳʰʝʡ. ʇʨʝʧʘʨʘʪ ʚʚʦʜʠʣʠ ʣʘʙʦʨʘʪʦʨ-

ʥʳʤ ʞʠʚʦʪʥʳʤ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʚ ʜʦʟʝ 20 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʦʜʠʥ ʠ ʜʚʘ ʨʘʟʘ ʚ ʜʝʥʴ ʚ 
ʪʝʯʝʥʠʝ ʦʜʥʠʭ, ʪʨʝʭ, ʧʷʪʠ, ʩʝʤʠ ʠ ʜʝʩʷʪʠ ʩʫʪʦʢ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʘʞʝ ʦʜʥʦʢʨʘʪʥʦʝ ʚʚʝ-
ʜʝʥʠʝ ʤʦʢʩʠʬʣʦʢʩʘʮʠʥʘ ʧʦʢʘʟʳʚʘʝʪ ʨʝʟʫʣʴʪʘʪʳ, ʜʦʩʪʦʚʝʨʥʦ ʧʨʝʚʳʰʘʶʱʠʝ ʪʘʢʦʚʳʝ ʚ 
ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ɺʳʷʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʟʥʘʯʝʥʠʷ ʧʨʝ-
ʧʘʨʘʪʘ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʠ ʢʨʘʪʥʦʩʪʠ ʝʛʦ ʚʚʝʜʝʥʠʷ ʚ ʧʝʨʚʳʝ ʪʨʠ ʜʣʷ ʣʝʯʝ-
ʥʠʷ. ʇʨʠ ʦʜʥʦʜʥʝʚʥʦʤ ʢʫʨʩʝ ʧʨʠʤʝʥʝʥʠʷ ʤʦʢʩʠʬʣʦʢʩʘʮʠʥʘ ʦʥ ʩʣʘʙʦʘʢʪʠʚʝʥ 
(ʦʜʥʦʢʨʘʪʥʦʝ ʚʚʝʜʝʥʠʝ) ʠ ʘʢʪʠʚʝʥ ʧʨʠ ʝʛʦ ʥʘʟʥʘʯʝʥʠʠ ʜʚʘ ʨʘʟʘ ʚ ʩʫʪʢʠ. ʇʨʠ ʪʨʝʭʜʥʝʚʥʦʤ 
ʢʫʨʩʝ ʣʝʯʝʥʠʷ ʧʨʝʧʘʨʘʪ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʘʢʪʠʚʥʳʤ ʧʨʠ ʦʙʦʠʭ ʩʧʦʩʦʙʘʭ ʥʘʟʥʘʯʝʥʠʷ, ʥʦ ʝʛʦ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʦʢʘʟʘʪʝʣʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʤʳʰʝʡ ʧʨʠ ʜʚʫʢʨʘʪʥʦʤ ʚʚʝʜʝʥʠʠ ʜʦʩʪʦʚʝʨ-
ʥʦ ʚʳʰʝ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʘ ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʤʦʢʩʠʬʣʦʢʩʘʮʠʥʘ ʚ 
ʪʝʯʝʥʠʝ 5, 7 ʠ 10 ʜʥʝʡ (ʘʢʪʠʚʝʥ ʠ ʚʳʩʦʢʦʘʢʪʠʚʝʥ). ʆʜʥʘʢʦ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝ-
ʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣʘ, ʯʪʦ, ʥʘʯʠʥʘʷ ʩ ʧʷʪʦʛʦ ʧʦ ʜʝʩʷʪʳʡ ʜʝʥʴ ʣʝʯʝʥʠʷ ʢʨʘʪʥʦʩʪʴ ʚʚʝʜʝʥʠʷ 
ʧʨʝʧʘʨʘʪʘ ʥʝ ʠʤʝʝʪ ʨʝʰʘʶʱʝʛʦ ʟʥʘʯʝʥʠʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʆʪʣʠʯʠʷ 
ʤʝʞʜʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʛʨʫʧʧʘʤʠ ʙʳʣʠ ʤʠʥʠʤʘʣʴʥʳ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʳ. 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʩʭʝʤ ʧʨʠʤʝʥʝʥʠʷ 
ʤʦʢʩʠʬʣʦʢʩʘʮʠʥʘ ʜʣʷ ʙʦʨʴʙʳ ʩ ʢʦʣʠʙʘʢʪʝʨʠʦʟʦʤ ʪʨʝʙʫʝʪ ʠʟʫʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʝʛʦ ʬʘʨ-
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ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ɺʦʟʙʫʜʠʪʝʣʴ ʢʦʣʠʙʘʢʪʝʨʠʦʟʘ ʞʠʚʦʪ-

ʥʳʭ ï Escherichia coli ̫ ʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥ-
ʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʤʠʢʨʦʙʠʦʪʳ ʞʝʣʫ-
ʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʧʦʟʚʦʥʦʯʥʳʭ 
ʞʠʚʦʪʥʳʭ [1]. ʕʪʦ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʘʷ 
ʧʘʣʦʯʢʘ, ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʩʝʤʝʡʩʪʚʫ Entero-
bacteriaceae. ɼʘʥʥʳʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤ 
ʚʢʣʶʯʘʝʪ ʦʪʜʝʣʴʥʳʝ ʩʝʨʦʪʠʧʳ ʥʘ ʦʩʥʦʚʝ 
ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʤʘʪʠʯʝʩʢʠʭ (O) ʠ ʞʛʫʪʠʢʦ-
ʚʳʭ (H) ʘʥʪʠʛʝʥʦʚ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʦʢʦʣʦ 186 çOè ʠ 53 çHè 
ʪʠʧʦʚ ʘʥʪʠʛʝʥʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [2]. ʍʦʪʷ 
ʵʪʦʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤ ʦʪʥʦʩʷʪ ʢ ʢʦʤʤʝʥʩʘ-
ʣʘʤ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʩʝʨʦʪʠʧʳ 
ʩʧʦʩʦʙʥʳ ʚʳʟʳʚʘʪʴ ʛʘʩʪʨʦʵʥʪʝʨʠʪʳ, ʠʥ-
ʬʝʢʮʠʠ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ ʠ ʜʳʭʘ-
ʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʥʝʦʥʘʪʘʣʴʥʳʡ ʤʝʥʠʥʛʠʪ ʠ 
ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʞʠʚʦʪʥʳʭ [3; 
4]. 
ʄʝʨʳ ʙʦʨʴʙʳ ʩ ʜʘʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷ-

ʤʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʠʭ ʧʨʦ-
ʬʠʣʘʢʪʠʢʫ, ʥʦ ʦʥʠ ʥʝ ʚʩʝʛʜʘ ʙʳʚʘʶʪ ʵʬ-
ʬʝʢʪʠʚʥʳ ʠ ʜʦʩʪʘʪʦʯʥʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 
ʚʝʪʝʨʠʥʘʨʥʳʤ ʩʧʝʮʠʘʣʠʩʪʘʤ ʧʨʠʭʦʜʠʪʩʷ 
ʧʨʠʙʝʛʘʪʴ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʘʥʪʠʤʠʢʨʦʙ-
ʥʦʡ ʪʝʨʘʧʠʠ. ɺʳʙʦʨ ʧʦʜʭʦʜʷʱʠʭ ʘʥʪʠ-
ʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝ-
ʤʝʥʠ ʚʝʩʴʤʘ ʰʠʨʦʢ, ʦʜʥʘʢʦ ʦʩʦʙʦʝ ʤʝʩʪʦ 
ʩʨʝʜʠ ʥʠʭ ʟʘʥʠʤʘʶʪ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜ-
ʩʪʚʘ ʠʟ ʛʨʫʧʧʳ ʬʪʦʨʭʠʥʦʣʦʥʦʚ. ʀʩʧʦʣʴʟʫ-
ʝʤʳʝ ʚ ʚʝʪʝʨʠʥʘʨʠʠ ʧʨʝʧʘʨʘʪʳ ʜʘʥʥʦʡ 
ʛʨʫʧʧʳ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʘʥʪʠʤʠʢʨʦʙ-
ʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ ʚʦʟʙʫʜʠʪʝ-
ʣʷ ʢʦʣʠʙʘʢʪʝʨʠʦʟʘ [5], ʠʤʝʶʪ ʥʠʟʢʫʶ ʪʦʢ-
ʩʠʯʥʦʩʪʴ [6] ʠ ʭʦʨʦʰʦ ʧʨʦʷʚʣʷʶʪ ʩʝʙʷ 
ʧʨʠ ʣʝʯʝʥʠʠ ʠʥʬʝʢʮʠʡ ʨʘʟʥʳʭ ʚʠʜʦʚ ʞʠ-
ʚʦʪʥʳʭ [7; 8; 9]. ʅʝʦʩʧʦʨʠʤʳʤ ʧʨʝʠʤʫ-
ʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʠ ʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, 
ʯʪʦ ʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʬʦʨʤʳ ʥʝ ʪʨʝʙʫʶʪ 
ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʷ, ʩʪʘʙʠʣʴʥʳ 
ʧʨʠ ʭʨʘʥʝʥʠʠ ʠ ʫʜʦʙʥʳ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. 
ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʧʨʦʚʝʜʝʥʠʝ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝ-
ʜʝʣʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʟʥʘʯʝʥʠʷ ʘʥʪʠ-
ʤʠʢʨʦʙʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʠʟ ʛʨʫʧʧʳ ʬʪʦʨʭʠ-
ʥʦʣʦʥʦʚ ï ʤʦʢʩʠʬʣʦʢʩʘʮʠʥʘ ʧʨʠ ʣʝʯʝʥʠʠ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʟʘʨʘʞʝʥʥʳʭ E. coli 
ʙʝʣʳʭ ʤʳʰʝʡ. 

 
 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  
MATERIALS AND METHODS 
ɺ ʦʧʳʪʝ ʥʘʭʦʜʠʣʦʩʴ 220 ʙʝʣʳʭ ʙʝʩʧʦ-

ʨʦʜʥʳʭ ʤʳʰʝʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ 
ʥʘ 11 ʛʨʫʧʧ ʧʦ 20 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ. ɾʠʚʦʪ-
ʥʳʤ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ ʚʥʫʪ-
ʨʠʙʨʶʰʠʥʥʦ ʚʚʦʜʠʣʠ ʤʦʢʩʠʬʣʦʢʩʘʮʠʥ ʚ 
ʜʦʟʝ 20 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʦʜʠʥ ʠ ʜʚʘ ʨʘʟʘ ʚ 
ʜʝʥʴ ʚ ʪʝʯʝʥʠʝ ʦʜʥʠʭ, ʪʨʝʭ, ʧʷʪʠ, ʩʝʤʠ ʠ 
ʜʝʩʷʪʠ ʩʫʪʦʢ. ʇʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧʘʤ 
ʤʳʰʝʡ ʧʨʝʧʘʨʘʪ ʚʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦ-
ʛʦ ʜʥʷ, ʪʨʝʪʴʝʡ ʠ ʯʝʪʚʸʨʪʦʡ ïʚ ʪʝʯʝʥʠʝ 
ʪʨʝʭ ʜʥʝʡ; ʧʷʪʦʡ ʠ ʰʝʩʪʦʡ ʛʨʫʧʧʘʤ ï ʧʷʪʠ 
ʜʥʝʡ, ʩʝʜʴʤʦʡ ʠ ʚʦʩʴʤʦʡ ʛʨʫʧʧʘʤ ï ʩʝʤʠ 
ʜʥʝʡ; ʘ ʜʝʚʷʪʦʡ ʠ ʜʝʩʷʪʦʡ ʛʨʫʧʧʘʤ ï ʜʝʩʷ-
ʪʠ ʜʥʝʡ. ʄʳʰʠ ʚ ʦʜʠʥʥʘʜʮʘʪʦʡ ʛʨʫʧʧʝ 
ʩʣʫʞʠʣʠ ʢʦʥʪʨʦʣʝʤ ʠ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʩʨʝʜ-
ʩʪʚʦ ʥʝ ʧʦʣʫʯʘʣʠ. ʃʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪ-
ʥʳʭ ʟʘʨʘʞʘʣʠ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʧʦ ʪʠʧʫ 
ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʬʦʨʤʳ ʠʥʬʝʢʮʠʠ [10]. 
ʄʘʪʝʨʠʘʣ ʜʣʷ ʟʘʨʘʞʝʥʠʷ ʧʦʣʫʯʘʣʠ ʥʝʧʦ-
ʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʟʘʨʘʞʝʥʠʝʤ ʧʫʪʝʤ 
ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʫʩʧʝʥʟʠʠ ʠʟ ʩʤʳʚʘ ʩ ʩʫ-
ʪʦʯʥʦʡ ʘʛʘʨʦʚʦʡ ʢʫʣʴʪʫʨʳ ʢʠʰʝʯʥʦʡ ʧʘ-
ʣʦʯʢʠ ʚ ʩʪʝʨʠʣʴʥʦʤ ʨʘʩʪʚʦʨʝ NaCl (0,9%), 
ʠ ʜʦʚʦʜʠʣʠ ʝʛʦ ʜʦ 1,0 ʟʥʘʯʝʥʠʷ ʩʪʘʥʜʘʨʪʘ 
ʤʫʪʥʦʩʪʠ McFarland, ʧʦʩʣʝ ʯʝʛʦ ʚʚʦʜʠʣʠ 
ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʛʣ 
ʤʘʣʦʛʦ ʜʠʘʤʝʪʨʘ ʚ ʦʙʲʸʤʝ 0,5 ʤʣ. ɼʦʟʘ 
ʚʦʟʙʫʜʠʪʝʣʷ ʚ ʜʘʥʥʦʤ ʦʧʳʪʝ ʨʘʚʥʷʣʘʩʴ 
150 ʤʠʣʣʠʦʥʘʤ ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ ʝʜʠ-
ʥʠʮ (ʂʆɽ) ʥʘ ʞʠʚʦʪʥʦʝ. 
ʉʪʘʥʜʘʨʪʥʘʷ ʩʭʝʤʘ ʜʘʥʥʦʛʦ ʦʧʳʪʘ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʞʠʚʦʪʥʳʤʠ ʚ 
ʪʝʯʝʥʠʝ 10 ʩʫʪʦʢ [10]. ʅʦ ʠʟ-ʟʘ ʧʨʦʜʣʝʥʠʷ 
ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʜʦ 10 ʩʫʪʦʢ, ʧʝʨʠʦʜ ʥʘʙʣʶ-
ʜʝʥʠʷ ʟʘ ʤʳʰʘʤʠ ʙʳʣ ʫʚʝʣʠʯʝʥ ʜʦ 20 
ʜʥʝʡ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 
ʩʭʝʤ ʚʚʝʜʝʥʠʷ ʤʦʢʩʠʬʣʦʢʩʘʮʠʥʘ ʦʮʝʥʠʚʘ-
ʣʠ ʧʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʞʠ-
ʚʦʪʥʳʭ, ʘ ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʙʳʣ ʨʘʩ-
ʯʝʪ ʧʘʨʘʤʝʪʨʘ ʩʫʤʤʘʨʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴ-
ʥʦʩʪʠ ʞʠʟʥʠ (ʉʇɾ), ʚʳʨʘʞʝʥʥʳʡ ʚ % ʦʪ 
ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʟʘ ʧʝʨʠʦʜ 
ʥʘʙʣʶʜʝʥʠʷ (20 ʛʦʣʦʚ ʧʦ 20 ʜʥʝʡ = 400 
ʫʩʣʦʚʥʳʭ ʜʥʝʡ). ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴ-
ʟʦʚʘʥʥʳʭ ʩʭʝʤ ʥʘʟʥʘʯʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʦʮʝ-
ʥʠʚʘʣʠ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʜʦʟʘ 
ʚʳʩʦʢʦʘʢʪʠʚʥʘʷ ï ʉʇɾ ʥʝ ʤʝʥʝʝ 80-100 
%, ʜʦʟʘ ʘʢʪʠʚʥʘʷ ï 40-80 %, ʜʦʟʘ ʩʣʘʙʦʘʢ-
ʪʠʚʥʘʷ ï 30-40 %, ʠ ʥʝʘʢʪʠʚʥʦʡ ʩʯʠʪʘʣʠ 
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ʜʦʟʫ ʧʨʝʧʘʨʘʪʘ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʪʦ-
ʨʦʡ ʙʳʣʘ ʙʳ ʧʦʣʫʯʝʥʘ ʨʘʟʥʠʮʘ ʚ ʧʨʦʜʦʣ-
ʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ 
ʦʪʣʠʯʥʘʷ ʦʪ ʪʘʢʦʚʦʡ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-
ʧʝ. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʇʨʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ 
ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʣʝ-
ʪʘʣʴʥʦʡ ʜʦʟʳ ʚʦʟʙʫʜʠʪʝʣʷ, ʥʝʦʙʭʦʜʠʤʦʡ 
ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʟʘ-
ʙʦʣʝʚʘʥʠʷ ʫ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ. ɺ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ 
ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʘʢʦʚʘʷ ʜʣʷ ʠʩʧʦʣʴʟʦ-

ʚʘʥʥʦʡ ʢʫʣʴʪʫʨʳ E. coli ʩʦʩʪʘʚʣʷʝʪ 150 
ʤʠʣʣʠʦʥʦʚ ʂʆɽ. 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

(ʪʘʙʣʠʮʘ 1), ʚʥʫʪʨʠʙʨʶʰʠʥʥʦʝ ʚʚʝʜʝʥʠʝ 
ʜʘʥʥʦʛʦ ʚʦʟʙʫʜʠʪʝʣʷ ʙʝʣʳʤ ʤʳʰʘʤ ʚ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʧʨʠʚʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʢ ʠʭ 
ʙʦʣʝʟʥʠ, ʥʦ ʠ ʢ 100% ʛʠʙʝʣʠ. ʉʫʤʤʘʨʥʘʷ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʞʠʚʦʪʥʳʭ ʚ 
ʦʧʳʪʝ ʩʦʩʪʘʚʠʣʘ ʚʩʝʛʦ 7,25% ʦʪ ʚʦʟʤʦʞ-
ʥʦʡ, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʘʥ-
ʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʥʘʤʠ ʨʘʥʝʝ [7; 8; 9], ʠ 
ʫʢʘʟʳʚʘʝʪ ʥʘ ʭʦʨʦʰʝʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ 
ʜʘʥʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ ʧʨʠ 
ʧʦʩʪʘʥʦʚʢʝ ʩʝʨʠʠ ʦʧʳʪʦʚ. 

ʊʘʙʣʠʮʘ 1 ï ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʘʨʝʥʪʝʨʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʤʦʢʩʠʬʣʦʢʩʘʮʠʥʘ  
ʚ ʜʦʟʝ 20 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ 

ˉ 
ʛʨʫʧ
ʧ  r

  

ʂʨʘʪʥʦʩʪʴ ʚʚʝ-
ʜʝʥʠʷ 

ʂʦʣ
-ʚʦ 
ʛʦ-
ʣʦʚ 

ɺʳʞʠʣʦ ʇʘʣʦ 
ʉʫʤʤʘʨʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴ ʞʠʟʥʠ 

ɻʦʣʦʚ % ɻʦʣʦʚ % ɼʥʝʡ % 

1 ʜʝʥʴ ʣʝʯʝʥʠʷ 

1 1 ʨʘʟ ʚ ʩʫʪʢʠ 20 - - 20 100 97 24,25 

2 2 ʨʘʟʘ ʚ ʩʫʪʢʠ 20 - - 20 100 182 45,5 

3 ʜʥʷ ʣʝʯʝʥʠʷ 

3 1 ʨʘʟ ʚ ʩʫʪʢʠ 20 - - 20 100 143 35,75 

4 2 ʨʘʟʘ ʚ ʩʫʪʢʠ 20 4 20 16 80 215 53,75 

5 ʜʥʝʡ ʣʝʯʝʥʠʷ 

5 1 ʨʘʟ ʚ ʩʫʪʢʠ 20 12 60 8 40 319 79,75 

6 2 ʨʘʟʘ ʚ ʩʫʪʢʠ 20 3 15 17 85 260 65 

7 ʜʥʝʡ ʣʝʯʝʥʠʷ 

7 1 ʨʘʟ ʚ ʩʫʪʢʠ 20 2 10 18 90 214 53,5 

8 2 ʨʘʟʘ ʚ ʩʫʪʢʠ 20 10 50 10 50 305 76,25 

10 ʜʥʝʡ ʣʝʯʝʥʠʷ 

9 1 ʨʘʟ ʚ ʩʫʪʢʠ 20 5 25 15 75 323 80,75 

10 2 ʨʘʟʘ ʚ ʩʫʪʢʠ 20 9 45 11 55 314 78,5 

ɹʝʟ ʣʝʯʝʥʠʷ 

11 ʂʦʥʪʨʦʣʴ 20 - - 20 100 29 7,25 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘ-
ʝʪ, ʯʪʦ ʧʨʠ ʦʜʥʦ- ʠ ʜʚʫʢʨʘʪʥʦʤ ʥʘʟʥʘʯʝ-
ʥʠʠ ʤʦʢʩʠʬʣʦʢʩʘʮʠʥʘ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ 
ʚʳʞʠʚʰʠʭ ʞʠʚʦʪʥʳʭ ʥʝ ʙʳʣʦ ʚ ʦʙʝʠʭ 
ʛʨʫʧʧʘʭ. ɻʠʙʝʣʴ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʞʠʚʦʪ-
ʥʳʭ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʧʝʨʚʳʝ 10 ʩʫʪʦʢ 
ʥʘʙʣʶʜʝʥʠʷ, ʘ ʫ ʦʩʪʘʚʰʠʭʩʷ ʨʝʛʠʩʪʨʠʨʦ-
ʚʘʣʠ ʚʝʩʴʤʘ ʪʷʞʝʣʳʝ ʧʨʠʟʥʘʢʠ ʨʘʟʚʠʪʠʷ 
ʠʥʬʝʢʮʠʠ. ɼʣʷ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʤʳʰʝʡ, 
ʧʦʣʫʯʘʚʰʠʭ ʧʨʝʧʘʨʘʪ ʦʜʥʦʢʨʘʪʥʦ, ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʴ ʚʚʝʜʝʥʠʷ ʤʦʢʩʠʬʣʦʢʩʘʮʠʥʘ ʚ 
ʜʦʟʝ 20 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʩʦʩʪʘʚʠʣʘ ʚʩʝʛʦ 
24,25% (ʩʣʘʙʦʘʢʪʠʚʥʘʷ ʜʦʟʘ). ɺʦ ʚʪʦʨʦʡ 

ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʘʚʰʠʭ ʠʥʲʝʢʮʠʶ 
ʜʚʘʞʜʳ, ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 45,5% 
(ʘʢʪʠʚʥʘʷ ʜʦʟʘ). ʈʘʟʥʠʮʘ ʩ ʢʦʥʪʨʦʣʴʥʦʡ 
ʛʨʫʧʧʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ. 
ʇʨʠ ʧʨʦʜʣʝʥʠʠ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʞʠʚʦʪ-

ʥʳʭ ʜʦ ʪʨʝʭ ʜʥʝʡ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘ-
ʣʘʩʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʟʥʘʯʝʥʠʷ ʧʨʝʧʘ-
ʨʘʪʘ. ʊʘʢ, ʧʨʠ ʝʛʦ ʦʜʥʦʢʨʘʪʥʦʤ ʚʚʝʜʝʥʠʠ 
(ʛʨʫʧʧʘ 3) ʉʇɾ ʞʠʚʦʪʥʳʭ ʚ ʦʧʳʪʝ ʩʦʩʪʘ-
ʚʠʣʘ 35,75% ʦʪ ʚʦʟʤʦʞʥʦʡ 
(ʩʣʘʙʦʘʢʪʠʚʥʘʷ ʜʦʟʘ), ʘ ʧʨʠ ʜʚʫʢʨʘʪʥʦʤ 
(ʛʨʫʧʧʘ 4) ï 53,75% (ʘʢʪʠʚʥʘʷ ʜʦʟʘ). ɺ ʪʦ 
ʞʝ ʚʨʝʤʷ, ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʦʪʝʢʘʣʦ ʫ ʞʠʚʦʪ-
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ʥʳʭ ʪʷʞʝʣʦ, ʠ ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʢ ʟʘʚʝʨ-
ʰʝʥʠʶ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʷ ʚʳʞʠʚʰʠʭ 
ʥʝ ʙʳʣʦ, ʘ ʚ ʯʝʪʚʝʨʪʦʡ ï ʦʪ ʠʟʥʘʯʘʣʴʥʦʛʦ 
ʩʦʩʪʘʚʘ ʦʩʪʘʣʦʩʴ ʪʦʣʴʢʦ 20% ʤʳʰʝʡ. 
ʇʨʠ ʧʷʪʠʜʥʝʚʥʦʤ ʢʫʨʩʝ ʣʝʯʝʥʠʷ ʞʠ-

ʚʦʪʥʳʭ ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʤʘʢʩʠ-
ʤʘʣʴʥʘʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʞʠʚʦʪʥʳʭ (60%) ʚ 
ʦʧʳʪʝ ʧʨʠ ʚʚʝʜʝʥʠʠ ʧʨʝʧʘʨʘʪʘ ʦʜʠʥ ʨʘʟ ʚ 
ʩʫʪʢʠ (5-ʷ ʛʨʫʧʧʘ). ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, 
ʚʚʝʜʝʥʠʝ ʤʦʢʩʠʬʣʦʢʩʘʮʠʥʘ ʜʚʘ ʨʘʟʘ ʚ 
ʩʫʪʢʠ (6-ʷ ʛʨʫʧʧʘ) ʦʙʝʩʧʝʯʠʣʦ ʩʦʭʨʘʥ-
ʥʦʩʪʴ ʪʦʣʴʢʦ 15% ʙʝʣʳʭ ʤʳʰʝʡ. ʕʬʬʝʢ-
ʪʠʚʥʦʩʪʴ ʥʘʟʥʘʯʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʚ ʜʘʥʥʦʤ 
ʦʧʳʪʝ ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 79,75% ʠ 
65% (ʘʢʪʠʚʥʳʝ ʜʦʟʳ). ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʵʪʠ-
ʤʠ ʛʨʫʧʧʘʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨ-
ʥʘ. 
ɼʣʷ ʩʝʤʠʜʥʝʚʥʦʛʦ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʤʳ-

ʰʝʡ (7 ʠ 8 ʛʨʫʧʧʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʙʳʣʘ 
ʭʘʨʘʢʪʝʨʥʘ ʠʭ ʚʳʩʦʢʘʷ ʩʤʝʨʪʥʦʩʪʴ ʧʨʠ 
ʚʚʝʜʝʥʠʠ ʤʦʢʩʠʬʣʦʢʩʘʮʠʥʘ ʦʜʠʥ ʨʘʟ ʚ 
ʩʫʪʢʠ (90%). ʇʨʠ ʵʪʦʤ ʠʥʲʝʢʮʠʷ ʧʨʝʧʘʨʘ-
ʪʘ ʜʚʘ ʨʘʟʘ ʚ ʜʝʥʴ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʚʳʞʠ-
ʚʘʥʠʶ 50% ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪ-
ʥʳʭ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʟʥʘʯʝʥʠʷ ʧʨʝʧʘʨʘ-
ʪʘ ʩʦʩʪʘʚʠʣʘ 53,5% ʚ ʩʝʜʴʤʦʡ ʛʨʫʧʧʝ, ʠ 
76,25% ʚ 8-ʡ (ʘʢʪʠʚʥʳʝ ʜʦʟʳ). ʆʪʣʠʯʠʝ 
ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦ-
ʚʝʨʥʦ. 
ɺʳʞʠʚʘʝʤʦʩʪʴ ʞʠʚʦʪʥʳʭ ʧʨʠ ʤʘʢʩʠ-

ʤʘʣʴʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʣʝʯʝʥʠʷ ʚ 
ʪʝʯʝʥʠʝ 10 ʜʥʝʡ ʩʦʩʪʘʚʠʣʘ 25% ʧʨʠ ʦʜʥʦ-
ʢʨʘʪʥʦʤ ʚʚʝʜʝʥʠʠ ʧʨʝʧʘʨʘʪʘ ʚ ʜʝʥʴ ʠ 45% 
ʧʨʠ ʝʛʦ ʥʘʟʥʘʯʝʥʠʠ ʜʚʘ ʨʘʟʘ ʚ ʩʫʪʢʠ 
(ʛʨʫʧʧʳ 9 ʠ 10). ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʝ 
ʠʭ ʞʠʟʥʠ ʚ ʦʧʳʪʝ ʙʳʣʘ ʧʨʠʤʝʨʥʦ ʨʘʚʥʦʡ 
ʠ ʩʦʩʪʘʚʣʷʣʘ 80,75% ʠ 78,5% ʦʪ ʤʘʢʩʠ-
ʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ (ʚʳʩʦʢʦʘʢʪʠʚʥʘʷ ʠ 
ʘʢʪʠʚʥʘʷ ʜʦʟʳ). ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʵʪʠʤʠ 
ʛʨʫʧʧʘʤʠ ʥʝʜʦʩʪʦʚʝʨʥʘ. 
ɺʓɺʆɼʓ / CONCLUSION 
ʋʩʪʘʥʦʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʟʥʘʯʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʦʪ 
ʜʣʠʪʝʣʴʥʦʩʪʠ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʠ ʢʨʘʪʥʦʩʪʠ 
ʝʛʦ ʚʚʝʜʝʥʠʷ ʚ ʧʝʨʚʳʝ ʪʨʠ ʜʥʷ ʣʝʯʝʥʠʷ. 
ʇʦʩʣʝ ʦʜʥʦʜʥʝʚʥʦʛʦ ʢʫʨʩʘ ʧʨʠʤʝʥʝʥʠʷ 
ʧʨʝʧʘʨʘʪʘ ʦʥ ʩʣʘʙʦʘʢʪʠʚʝʥ ʧʨʠ ʦʜʥʦʢʨʘʪ-
ʥʦʤ ʚʚʝʜʝʥʠʠ ʠ ʘʢʪʠʚʝʥ, ʧʨʠ ʝʛʦ ʥʘʟʥʘʯʝ-
ʥʠʠ ʜʚʘ ʨʘʟʘ ʚ ʜʝʥʴ. ʇʨʠ ʪʨʝʭʜʥʝʚʥʦʤ 
ʢʫʨʩʝ ʣʝʯʝʥʠʷ ʤʦʢʩʠʬʣʦʢʩʘʮʠʥ ʤʦʞʥʦ 
ʩʯʠʪʘʪʴ ʘʢʪʠʚʥʳʤ ʧʨʠ ʦʙʦʠʭ ʩʧʦʩʦʙʘʭ 

ʥʘʟʥʘʯʝʥʠʷ, ʥʦ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʦʢʘ-
ʟʘʪʝʣʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʤʳʰʝʡ ʧʨʠ ʜʚʫ-
ʢʨʘʪʥʦʤ ʚʚʝʜʝʥʠʠ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ. 
ʅʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪ 

ʧʨʦʷʚʣʷʝʪ ʧʨʠ ʝʛʦ ʥʘʟʥʘʯʝʥʠʠ ʚ ʪʝʯʝʥʠʝ 5, 
7 ʠ 10 ʜʥʝʡ (ʘʢʪʠʚʝʥ ʠ ʚʳʩʦʢʦʘʢʪʠʚʝʥ). 
ʆʜʥʘʢʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ, ʥʘʯʠʥʘʷ ʩ ʧʷʪʦ-
ʛʦ ʧʦ 10 ʜʝʥʴ ʣʝʯʝʥʠʷ, ʢʨʘʪʥʦʩʪʴ ʚʚʝʜʝʥʠʷ 
ʧʨʝʧʘʨʘʪʘ ʥʝ ʠʤʝʝʪ ʨʝʰʘʶʱʝʛʦ ʟʥʘʯʝʥʠʷ 
ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʆʪʣʠ-
ʯʠʷ ʤʝʞʜʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʛʨʫʧʧʘʤʠ 
ʙʳʣʠ ʤʠʥʠʤʘʣʴʥʳʤʠ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 
ʥʝʜʦʩʪʦʚʝʨʥʳʤʠ. 
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ABSTRACT 
 Strains of Escherichia coli isolated from 

animals are commensal microorganisms, still 
some E. coli serotypes can cause pathology 
in animals. Accordingly new methods of 
treating colibacillosis are in demand. The 
goal of the present study was to determine 
the effectiveness of moxifloxacin for treat-
ment of white mice, experimentally infected 
with E. coli. The drug was administered to 
laboratory animals intraperitoneally at a dose 
20 mg per kg of body weight once a day and 
twice a day in the course of 1, 3, 5, 7 and 10 
days. We found out that even a single admin-
istration of moxifloxacin makes it possible to 
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achieve reliably better results, as compared 
to the control group. We also noted that the 
effectiveness of the administered drug was 
correspondent to the duration of treatment 
and the frequency of administration on days 
1, 2 and 3 of the treatment. When treatment 
lasts one day moxifloxacin has low activity 
with single administration and it is active 
with two administrations per day. When 
treatment lasts 3 days the drug can be con-
sidered active with either method of admin-
istration, though the effectiveness of moxi-
floxacin and survivability of mice are relia-
bly higher with 2 administrations per day. 
Maximum effectiveness was achieved when 
moxifloxacin was administered for 5, 7 and 
10 days (active and highly active). Statistical 
analysis of the data obtained showed that 
frequency of administration on days 5 to 10 
had little effect on the effectiveness of the 
drug. The differences between the respective 
groups were minimal and statistically unreli-
able. Our research demonstrated clearly the 
fact that in order to design new effective 
regimens of moxifloxacin for treating coliba-
cillosis one must study characteristics of its 
pharmacokinetics. 
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ʈɽʌɽʈɸʊ 
ʃʝʡʢʦʟ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠʩʩʣʝʜʫʝʪʩʷ ʢʘʢ ʧʨʠʞʠʟʥʝʥʥʦ, ʪʘʢ ʠ ʧʦʩʣʝ 
ʫʙʦʷ ʞʠʚʦʪʥʳʭ ʨʘʟʥʳʤʠ ʤʝʪʦʜʘʤʠ (ʩʝʨʦʣʦʛʠʯʝʩʢʠʤ, ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ, 
ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʤ ʠ ʪ.ʜ.). ɺ ʵʪʦʡ ʩʚʷʟʠ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʮʝʣʴ: ʧʨʠʤʝʥʠʪʴ ʈʀɼ 
ʠ ʀʌɸ ʧʦʩʣʝ ʫʙʦʷ ʞʠʚʦʪʥʳʭ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʣʝʡʢʦʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 
ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: ʦʩʥʦʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ 305 ʩʤʳʚʦʚ, ʚʟʷʪʳʭ ʩ ʪʫʰ ʠ ʩʫʙʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪ-

ʥʳʭ. ʀʟ ʥʠʭ 185 ʞʠʚʦʪʥʳʭ ʙʳʣʠ ʩʝʨʦʥʝʛʘʪʠʚʥʳʤʠ ʧʨʠʞʠʟʥʝʥʥʦ ʢ ɺʃʂʈʉ, ʘ ʫ 120 ʛʦʣʦʚ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʣʝʡʢʦʟ. 
ʆʩʦʙʝʥʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʦʚ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʝ ʩʧʦʩʦʙʳ (ʀʌɸ, 
ʈʀɼ) ʧʨʠʤʝʥʠʤʳ ʚ ʚʳʷʚʣʝʥʠʠ ʘʥʪʠʪʝʣ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʤʳʰʝʯʥʦ-ʪʢʘʥʝʚʦʡ ʞʠʜʢʦʩʪʠ 
(ʧʣʘʟʤʝ, ʣʠʤʬʝ) ʢ ʘʥʪʠʛʝʥʫ ʚʠʨʫʩʘ ʣʝʡʢʦʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ɺʃʂʈʉ). ʈʝʟʫʣʴʪʘ-
ʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʠʟ 185 ʧʨʠʞʠʟʥʝʥʥʦ ʩʝʨʦʥʝʛʘʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ ʫʙʦʷ 160 ʛʦʣʦʚ 
ʧʦʚʪʦʨʥʦ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʚ ʈʀɼ, ʘ 25 ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʝʪʦʜʦʤ ʀʌɸ. ʆʙʝ 
ʨʝʘʢʮʠʠ (ʈʀɼ, ʀʌɸ) ʧʦʜʪʚʝʨʜʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʫ ʵʪʠʭ ʞʠʚʦʪʥʳʭ ʘʥʪʠʪʝʣ ʢ ɺʃʂʈʉ ʧʦʩʣʝ 
ʫʙʦʷ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ (ʤʝʪʦʜʘʤʠ ʀʌɸ ʠ ʈʀɼ) ʧʦʜʚʝʨʛ-
ʣʠʩʴ ʩʤʳʚʳ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʪʫʰ (ʩʫʙʧʨʦʜʫʢʪʦʚ) 120 ʛʦʣʦʚ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʥʝ 
ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʠ ʞʠʟʥʠ ʥʘ ʣʝʡʢʦʟ. ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʧʦʩʣʝʫʙʦʡʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʣʝʡ-
ʢʦʟ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʜʘʣʠ ʯʝʪʳʨʝ ʧʨʦʙʳ (4 (3,3%) ʠʟ 120 (ʛʦʤʦʛʝʥʥʳʤ ʩʫʙʩʪʨʘ-
ʪʦʤ)) ʚ ʈʀɼ, ʘ ʤʝʪʦʜʦʤ ʀʌɸ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʥʪʠʪʝʣʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ 
ʤʳʰʝʯʥʦ-ʪʢʘʥʝʚʦʡ ʞʠʜʢʦʩʪʠ ʢ ʘʥʪʠʛʝʥʫ gp51 ɺʃʂʈʉ ʚ ʰʝʩʪʠ (6 (5,0%) ʠʟ 120 ʧʨʦʙ) 
ʠʩʩʣʝʜʫʝʤʳʭ ʪʫʰʘʭ. ɿʘʢʣʶʯʝʥʠʝ: ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʀʌɸ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʦ ʜʚʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʨʦʙʳ ʥʘ ʣʝʡʢʦʟ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʯʪʦ ʧʨʝʚʳʰʘʝʪ 
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ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʈʀɼ ʥʘ 33,3%. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 
ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʝʪʦʜʘ ʀʌɸ ʚ ʚʳʷʚʣʝʥʠʠ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ɺʃʂʈʉ ʞʠʚʦʪʥʳʭ. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ɿʘʙʦʣʝʚʘʥʠʝ çʣʝʡʢʦʟ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦ-

ʛʦ ʩʢʦʪʘè ʨʘʟʚʠʚʘʝʪʩʷ ʫ ʞʠʚʦʪʥʳʭ ʚ ʨʝ-
ʟʫʣʴʪʘʪʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʚʠʨʫʩʦʤ ʣʝʡʢʦʟʘ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ɺʃʂʈʉ). ɼʠʘ-
ʛʥʦʩʪʠʢʘ ʵʥʟʦʦʪʠʯʝʩʢʦʛʦ ʣʝʡʢʦʟʘ ʢʨʫʧʥʦ-
ʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ʕʃʂʈʉ) ʫ ʞʠʚʦʪʥʳʭ 
ʧʨʦʚʦʜʠʪʩʷ ʚ ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ 
ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʨʦ-
ʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʈʀɼ ʠ 
ʀʌɸ. ʕʪʠ ʨʝʘʢʮʠʠ ʚʳʷʚʣʷʶʪ ʚ ʧʨʦʙʘʭ 
ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 
ʘʥʪʠʪʝʣʘ ʢ ʘʥʪʠʛʝʥʫ ɺʃʂʈʉ [1, 2, 3]. ɺ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʘʥʪʠʪʝʣ ʚ ʩʳʚʦ-
ʨʦʪʢʝ ʢʨʦʚʠ ʢ ʘʥʪʠʛʝʥʫ ɺʃʂʈʉ ʫʩʪʘʥʘʚ-
ʣʠʚʘʝʪʩʷ, ʠʥʬʠʮʠʨʦʚʘʥʦ ʜʘʥʥʦʝ ʞʠʚʦʪʥʦʝ 
ʠʣʠ ʥʝʪ [4, 5, 6]. ɺ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʨʘʢʪʠʢʝ 
ʧʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ (ʇʎʈ), ʷʚ-
ʣʷʷʩʴ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʤ ʤʝʪʦ-
ʜʦʤ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ 
ʜʣʷ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠʥʬʝʢʮʠʠ 
ɺʃʂʈʉ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʚʳ-
ʷʚʠʪʴ ʟʘʙʦʣʝʚʘʥʠʝ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ: ʜʦ 
30 ʜʥʝʡ ʧʦʩʣʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʫ ʚʟʨʦʩʣʳʭ 
ʞʠʚʦʪʥʳʭ ʠ ʜʦ 5-6 ʤʝʩʷʮʝʚ ʫ ʪʝʣʷʪ [7]. 
ʇʦʤʠʤʦ ʇʎʈ, ʢ ʧʨʠʞʠʟʥʝʥʥʦʡ ʜʠʘʛʥʦ-
ʩʪʠʢʝ ɺʃʂʈʉ ʦʪʥʦʩʷʪʩʷ ʮʠʪʦʤʦʨʬʦʣʦʛʠ-
ʯʝʩʢʠʝ, ʢʣʠʥʠʯʝʩʢʠʝ ʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ 
ʤʝʪʦʜʳ. ʕʪʠ ʤʝʪʦʜʠʢʠ, ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥ-
ʥʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʠʥʩʪʨʫʢʮʠʷʤʠ, 
ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʘʢʪʠʢʫʶʱʠʤʠ 
ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʠ ʚʝʪʝʨʠ-
ʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʜʣʷ 
ʚʳʷʚʣʝʥʠʷ ʣʝʡʢʦʟʘ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 
ʩʢʦʪʘ [8, 9, 10]. 
ɺ ʧʨʝʜʳʜʫʱʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷʭ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦ-
ʛʦ ʩʢʦʪʘ ʥʘ ʥʘʣʠʯʠʝ ʚʠʨʫʩʘ ʣʝʡʢʦʟʘ ʠʩ-
ʧʦʣʴʟʦʚʘʣʠʩʴ ʜʚʘ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʘ: 
ʈʀɼ ʠ ʀʌɸ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʯʫʚ-
ʩʪʚʠʪʝʣʴʥʦʩʪʴ ʀʌɸ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʈʀɼ 
ʧʨʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʠ ʣʝʡʢʦʟʘ ʢʨʫʧʥʦʛʦ 
ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ [11]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʝʪʦʜ 
ʀʌɸ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, ʥʘʧʨʠʤʝʨ: 
ʚʳʩʦʢʘʷ ʮʝʥʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʦʙʱʝʛʦ ʜʠʘ-
ʛʥʦʩʪʠʯʝʩʢʦʛʦ ʥʘʙʦʨʘ, ʣʘʙʦʨʘʪʦʨʠʷ ʜʦʣʞ-
ʥʘ ʙʳʪʴ ʦʙʷʟʘʪʝʣʴʥʦ ʦʩʥʘʱʝʥʘ ʩʧʝʢʪʨʦ-
ʬʦʪʦʤʝʪʨʦʤ (ʨʠʜʝʨʦʤ), ʩ ʮʝʣʴʶ ʠʟʤʝʨʝ-

ʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʚʦʣʥʦʚʦʡ ʜʣʠ-
ʥʳ 450 ʥʤ, ʩʣʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠ-
ʟʘ (ʨʝʘʢʮʠʠ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʈʀɼ. ʆʩʥʦʚ-
ʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʈʀɼ ʧʝʨʝʜ ʤʝʪʦʜʦʤ 
ʀʌɸ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʪʘ ʧʦʩʪʘʥʦʚʢʠ ʨʝʘʢ-
ʮʠʠ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʝʰʝʚʳʡ ʜʠʘʛʥʦʩʪʠʯʝ-
ʩʢʠʡ ʥʘʙʦʨ, ʥʝ ʪʨʝʙʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʛʦ 
ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʠ ʪ.ʜ. [12, 
13]. 
ʇʦʩʪʘʥʦʚʢʘ ʧʦʩʣʝʫʙʦʡʥʦʛʦ ʜʠʘʛʥʦʟʘ 

ʥʘ ʣʝʡʢʦʟ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʦ 
ʜʝʡʩʪʚʫʶʱʠʤ ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ 
ʦʪ 23 ʘʚʛʫʩʪʘ 2000 ʛ., ʧʦʜ ˉ 13-7-2/2130 
ʧʨʦʚʦʜʠʪʩʷ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ 
(ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʤ) ʠʣʠ ʛʠʩʪʦʣʦʛʠ-
ʯʝʩʢʠʤ ʤʝʪʦʜʘʤʠ. ɼʘʥʥʳʝ ʤʝʪʦʜʳ ʧʨʠʤʝ-
ʥʠʤʳ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʝʩʪʴ ʜʝʩʪʨʫʢʪʠʚ-
ʥʳʝ, ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʝ, ʛʠʧʝʨʧʣʘʟʠʚʥʳʝ 
ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʪʢʘʥʝʡ (ʢʣʝʪʦʢ), ʢʘʢ 
ʚ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʘʭ ʞʠʚʦʪʥʦʛʦ, ʪʘʢ ʚʩʝ-
ʮʝʣʦʛʦ ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʧʦʜʦʟʨʝʥʠʠ ʥʘ ʟʘ-
ʙʦʣʝʚʘʥʠʝ ʣʝʡʢʦʟʘ ʚ ʦʨʛʘʥʠʟʤʝ ʢʨʫʧʥʦʛʦ 
ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ [13]. ɺʦ ʚʨʝʤʷ ʙʝʩʩʠʤʧ-
ʪʦʤʥʦʛʦ ʥʦʩʠʪʝʣʴʩʪʚʘ ɺʃʂʈʉ ʚ ʦʨʛʘʥʠʟ-
ʤʝ ʞʠʚʦʪʥʳʭ ʥʝ ʥʘʙʣʶʜʘʶʪʩʷ ʜʝʩʪʨʫʢ-
ʪʠʚʥʳʝ, ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʝ ʠʣʠ ʠʥʳʝ ʠʟ-
ʤʝʥʝʥʠʷ ʥʘ ʪʢʘʥʝʚʦʤ ʠ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ. 
ʕʪʦ ʟʘʪʨʫʜʥʷʝʪ ʜʠʘʛʥʦʩʪʠʢʫ ʣʝʡʢʦʟʘ ʧʦ-
ʩʣʝ ʫʙʦʷ ʫ ʞʠʚʦʪʥʳʭ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ 
ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʦʩʣʝʫʙʦʡʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ 
ʣʝʡʢʦʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩʝʨʦʣʦ-
ʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʳʤ 
ʠ ʥʝʦʙʭʦʜʠʤʳʤ ʪ.ʢ. ʜʘʥʥʳʤʠ ʪʝʩʪ-
ʩʠʩʪʝʤʘʤʠ (ʈʀɼ, ʀʌɸ) ʤʦʞʥʦ ʚʳʷʚʣʷʪʴ 
ʘʥʪʠʪʝʣʘ ʢ ʘʥʪʠʛʝʥʫ ɺʃʂʈʉ, ʥʝʧʦʩʨʝʜ-
ʩʪʚʝʥʥʦ ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʤʳʰʝʯʥʦ-
ʪʢʘʥʝʚʦʡ ʞʠʜʢʦʩʪʠ ʪʫʰʘʭ ʠ ʩʫʙʧʨʦʜʫʢʪʘʭ 
ʞʠʚʦʪʥʳʭ. ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙʘʭ 
(ʩʤʳʚʘʭ), ʧʦʣʫʯʝʥʥʳʭ ʧʦʩʣʝ ʫʙʦʷ ʞʠʚʦʪ-
ʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢ-
ʮʠʡ, ʥʘʤʠ ʥʝʦʜʥʦʢʨʘʪʥʦ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 
ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʘʢ ʚ ʈʀɼ, 
ʪʘʢ ʠ ʚ ʀʌɸ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʣʝʡʢʦʟʘ ʢʨʫʧ-
ʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʫ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ 
ʞʠʚʦʪʥʳʭ [15, 16, 17].  
ɺ ʢʦʥʪʝʢʩʪʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʙʳʣʘ 

ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ: ʧʨʠʤʝʥʠʪʴ ʈʀɼ ʠ ʀʌɸ 
ʧʦʩʣʝ ʫʙʦʷ ʞʠʚʦʪʥʳʭ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʣʝʡ-
ʢʦʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʩʨʘʚʥʠ-
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ʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /   

MATERIALS AND METHODS 
ʆʙʨʘʟʮʳ ʩʤʳʚʦʚ (ʧʨʦʙ) ʜʣʷ ʜʠʘʛʥʦʟʘ 

ʣʝʡʢʦʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʦʩʣʝ 
ʫʙʦʷ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʥʘ ʨʳʥʢʝ ˉ2 ʛʦʨʦʜʘ 
ʄʘʭʘʯʢʘʣʳ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ. ɺ ʭʦʜʝ 
ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʨʦ-
ʘʥʘʣʠʟʠʨʦʚʘʥʦ 305 ʧʨʦʙ, ʚʟʷʪʳʭ ʫ ʧʦʩʣʝ-
ʫʙʦʡʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʚʦʟʨʘʩʪʝ ʦʜʥʦʛʦ 
ʛʦʜʘ ʠ ʩʪʘʨʰʝ. ʉʦʛʣʘʩʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥ-
ʥʳʤ ʚʝʪʝʨʠʥʘʨʥʳʤ ʩʧʨʘʚʢʘʤ, 185 ʞʠʚʦʪ-
ʥʳʭ ʠʟ ʥʠʭ ʠʤʝʣʠ ʩʝʨʦʥʝʛʘʪʠʚʥʳʡ ʩʪʘʪʫʩ 
ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ɺʃʂʈʉ ʧʨʠ ʞʠʟʥʠ, ʘ 120 
ʛʦʣʦʚ ʥʝ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʥʘ ʥʘʣʠʯʠʝ 
ɺʃʂʈʉ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ 
ʤʝʪʦʜʦʚ (ʈʀɼ, ʀʌɸ). ʇʨʦʙʳ (ʩʤʳʚʳ) 
ʙʳʣʠ ʚʟʷʪʳ ʩ ʪʫʰ ʠ ʩʫʙʧʨʦʜʫʢʪʦʚ ʢʨʫʧ-
ʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ-
ʩʣʝ ʫʙʦʷ. ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʧʨʦʙ ʚ ʣʘʙʦʨʘ-
ʪʦʨʠʶ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 
ʚʩʝʤʠ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʚʝʪʝʨʠʥʘʨʥʦ-
ʩʘʥʠʪʘʨʥʳʤʠ ʥʦʨʤʘʤʠ ʠ ʧʨʘʚʠʣʘʤʠ, ʩ 
ʧʨʠʣʦʞʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʦʢʫʤʝʥ-
ʪʘʮʠʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʜʥʦʨʦʜʥʦʡ ʛʦ-
ʤʦʛʝʥʥʦʩʪʠ ʩʦʜʝʨʞʠʤʦʛʦ ʢ ʩʤʳʚʘʤ, ʥʘʭʦ-
ʜʷʱʠʤʩʷ ʚ ʧʨʦʙʠʨʢʝ, ʜʦʙʘʚʣʷʣʦʩʴ ʥʝʙʦʣʴ-
ʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʠʣʠ 
ʠʟʦʪʦʥʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʠ (0,1-0,5 ʤʣ, ʦʙʲ-
ʝʤ ʟʘʚʠʩʝʣ ʦʪ ʨʘʟʤʝʨʘ ʩʜʝʣʘʥʥʦʛʦ ʪʘʤʧʦ-
ʥʘ). ʇʨʦʙʠʨʢʠ ʭʨʘʥʠʣʠʩʴ ʧʨʠ ʦʧʪʠʤʘʣʴ-
ʥʦʡ (ʢʦʤʥʘʪʥʦʡ) ʪʝʤʧʝʨʘʪʫʨʝ (22-27ÁC) ʠ 
ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʜʚʝʨʛʘʣʠʩʴ ʣʸʛʢʦʤʫ ʧʝ-
ʨʝʤʝʰʠʚʘʥʠʶ (ʚʩʪʨʷʭʠʚʘʥʠʶ). ʆʙʨʘʙʦ-
ʪʘʥʥʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʛʦʤʦʛʝʥʥʳʝ ʩʫʙ-
ʩʪʨʘʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 
ʨʝʘʢʮʠʡ ʠʤʤʫʥʦʜʠʬʬʫʟʠʠ (ʈʀɼ) ʠ ʠʤʤʫ-
ʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ (ʀʌɸ). ɼʣʷ ʧʦʜ-
ʪʚʝʨʞʜʝʥʠʷ ʜʠʘʛʥʦʟʘ ʣʝʡʢʦʟʘ ʢʨʫʧʥʦʛʦ 
ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʦʩʣʝ ʫʙʦʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 
ʩʝʨʦʣʦʛʠʯʝʩʢʠʡ ʥʘʙʦʨ ʜʣʷ ʈʀɼ ʧʨʦʠʟʚʦʜ-
ʩʪʚʘ ʌɻʋʇ çʂʫʨʩʢʘʷ ʙʠʦʬʘʙʨʠʢʘ ï ʬʠʨ-
ʤʘ çɹʠʦʢè, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʛʦʨʦʜʝ ʂʫʨ-
ʩʢʝ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʀʌɸ ʧʨʠʤʝʥʷʣʩʷ 
ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʥʘʙʦʨ, ʧʨʦʠʟʚʝʜʝʥʥʳʡ 
ʢʦʤʧʘʥʠʝʡ ʆʆʆ çɺʝʪʙʠʦʭʠʤè ʠʟ ʄʦʩʢ-
ʚʳ. 
ɺʩʝ ʦʙʨʘʟʮʳ (ʩʤʳʚʳ) ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʦʩʣʝ ʫʙʦʷ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʠʟ 
ʪʫʰ ʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʞʠʚʦʪʥʳʭ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʠʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-
ʮʠʠ ʦʪ 28 ʘʧʨʝʣʷ 2022 ʛʦʜʘ ˉ 269, ʘ ʩʝʨʦ-
ʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʦʛʣʘʩʥʦ 
çʄʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ ʧʦ ʜʠʘʛʥʦʩʪʠ-
ʢʝ ʣʝʡʢʦʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘè, 
ʫʪʚʝʨʞʜʝʥʥʳʤ ɼʝʧʘʨʪʘʤʝʥʪʦʤ ʚʝʪʝʨʠʥʘ-
ʨʠʠ ʄʉʍ ʈʌ 23.08.2000 ˉ13-7-2/2130 
[18]. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙ 

(ʩʤʳʚʦʚ) ʪʫʰ ʠ ʩʫʙʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʳʭ 
ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʬʦʨʤʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ 
ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʚʫʭ ʨʝʘʢ-
ʮʠʠ ʈʀɼ ʠ ʀʌɸ. ɺ ʥʘʯʘʣʝ ʙʳʣʠ ʧʨʦʚʝʜʝ-
ʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ 
ʧʨʠʞʠʟʥʝʥʥʦ ʩʝʨʦʥʝʛʘʪʠʚʥʳʭ ʚ ʈʀɼ ʞʠ-
ʚʦʪʥʳʭ ʢ ɺʃʂʈʉ, ʘ ʟʘʪʝʤ ʧʦʜʚʝʨʛʣʠʩʴ 
ʧʨʦʙʳ ʩ ʪʫʰ ʠ ʩʫʙʧʨʦʜʫʢʪʳ ʦʪ ʧʨʠʞʠʟ-
ʥʝʥʥʦ ʥʝ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʢʨʫʧ-
ʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ ʣʝʡʢʦʟ. ʆʙʱʝʝ 
ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʤʳʚʦʚ ʧʦʩʣʝ-
ʫʙʦʡʥʳʭ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʠʣʦ 305 ʛʦʣʦʚ. 
ʀʟ ʵʪʦʛʦ ʯʠʩʣʘ 185 ʦʙʨʘʟʮʦʚ (ʩʤʳʚʦʚ) 
ʧʨʠʥʘʜʣʝʞʘʣʠ ʩʝʨʦʥʝʛʘʪʠʚʥʳʤ ʞʠʚʦʪ-
ʥʳʤ, ʘ 120 ʧʨʦʙ ï ʥʝʠʩʩʣʝʜʦʚʘʥʥʦʤʫ ʧʦ-
ʛʦʣʦʚʴʶ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʢʘʢ ʩʝ-
ʨʦʣʦʛʠʯʝʩʢʠʤʠ, ʪʘʢ ʜʨʫʛʠʤʠ 
(ʢʣʠʥʠʯʝʩʢʠʤʠ, ʮʠʪʦʣʦʛʠʯʝʩʢʠʤʠ, ʇʎʈ ʠ 
ʪ.ʜ.) ʤʝʪʦʜʘʤʠ ʥʘ ʣʝʡʢʦʟ. ʆʙʨʘʟʮʳ ʩʤʳ-
ʚʦʚ (185 ʧʨʦʙ), ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʪʫʰ ʠ 
ʩʫʙʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʧʨʠ-
ʞʠʟʥʝʥʥʦ ʩʝʨʦ-ʦʪʨʠʮʘʪʝʣʴʥʳ ʚ ʈʀɼ ʢ 
ɺʃʂʈʉ ʧʦʩʣʝ ʫʙʦʷ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ 
ʧʦʚʪʦʨʥʦ ʚ ʜʚʫʭ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ 
(ʚ ʈʀɼ ï 160, ʀʌɸ ï 25). ʆʙʝ ʨʝʘʢʮʠʠ 
(ʈʀɼ, ʀʌɸ) ʜʘʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴ-
ʪʘʪ ʥʘ ʣʝʡʢʦʟ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ɺ 
ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʪʘʢʞʝ ʧʨʦʘʥʘ-
ʣʠʟʠʨʦʚʘʥʳ ʩʤʳʚʳ ʩ ʪʢʘʥʝʡ ʩʫʙʧʨʦʜʫʢ-
ʪʦʚ (ʪʫʰ) ʦʪ 120 ʛʦʣʦʚ ʞʠʚʦʪʥʳʭ, ʥʝ ʦʙ-
ʩʣʝʜʦʚʘʥʥʳʭ ʥʘ ʣʝʡʢʦʟ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 
ʩʢʦʪʘ ʧʨʠ ʞʠʟʥʠ. ɺʩʝ ʦʙʨʘʟʮʳ ʧʦʩʣʝ ʫʙʦʷ 
ʧʦʜʚʝʨʛʣʠʩʴ ʪʝʩʪʠʨʦʚʘʥʠʶ ʤʝʪʦʜʦʤ ʀʌɸ 
ʠ ʈʀɼ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 4 (3,3%) ʧʨʦʙʳ ʩ 
ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʝʡ ʥʘ ʘʥʪʠʛʝʥ 
ɺʃʂʈʉ ʚ ʈʀɼ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 6 (5,0%) 
ʧʨʦʙʘʭ ʚ ʀʌɸ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʩʧʝʮʠ-
ʬʠʯʝʩʢʠʝ ʘʥʪʠʪʝʣʘ ʢ ʘʥʪʠʛʝʥʫ gp51 
(ʪʘʙʣʠʮʘ 1). 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 1, 2025ʛ. 
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ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʝʪʦʜʦʚ ʀʌɸ ʠ ʈʀɼ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʣʝʡʢʦʟʘ 
ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʦʩʣʝ ʫʙʦʷ 

  
ɼʠʘʛʥʦʩʪʠ-
ʯʝʩʢʠʝ ʪʝʩʪï
ʩʠʩʪʝʤʳ 

ʀʩʩʣʝʜʦʚʘʥʦ 
ʚʩʝʛʦ ʧʨʦʙ 

ʆʪʨʠʮʘʪʝʣʴ-
ʥʳʝ (-) ʧʨʦ-
ʙʳ ʢ ɺʃʂʈʉ 

ʇʦʣʦʞʠʪʝʣʴ-
ʥʳʝ (+) ʧʨʦ-
ʙʳ ʢ ɺʃʂʈʉ 

% ï
ʨʝʘʛʠʨʫʶʱʠʭ 
ʢ ɺʃʂʈʉ 

ʇʨʠʞʠʟʥʝʥʥʦ 
ʈʀɼ (-) ʢ 
ɺʃʂʈʉ 

ʈʀɼ 160 ʈʀɼ (160) ï ï 

ʀʌɸ 25 ʀʌɸ (25) ï ï 

ʅʝ ʜʠʘʛʥʦʩʪʠ-
ʨʦʚʘʥʥʦʝ 
ʧʦʛʦʣʦʚʴʷ ʢ 
ɺʃʂʈʉ ʧʨʠ 
ʞʠʟʥʠ 

ʀʌɸ 
  

ʀʌɸ/ʈʀɼ 
(120) 

ʀʌɸ (114) ʀʌɸ (4(+2)) 5,0 

ʈʀɼ ʈʀɼ (116) ʈʀɼ (4) 3,3 

ʈʠʩʫʥʦʢ 1 ï ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʚʳʷʚʣʷʝʤʦʩʪʠ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ɺʃʂʈʉ  
ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ ʫʙʦʷ ʚ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ (ʈʀɼ ʠ ʀʌɸ). 

ʀʟ ʪʘʙʣʠʮʳ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʪʦ, ʯʪʦ 
ʈʀɼ ʧʦʢʘʟʘʣ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
ʥʘ ʣʝʡʢʦʟ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʦ-
ʩʣʝ ʫʙʦʷ. ʆʜʥʘʢʦ, ʤʝʪʦʜ ʀʌɸ ʧʨʠ ʦʜʠʥʘ-
ʢʦʚʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʤʳʚʘʭ 
ʩ ʪʫʰ ʠ ʩʫʙʧʨʦʜʫʢʪʦʚ, ʚʜʦʙʘʚʦʢ ʚʳʷʚʠʣ 
ʝʱʝ (ʀʌɸ ï 4(+2)) ʜʚʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʥʘ 
ʣʝʡʢʦʟ ʧʨʦʙʳ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, 
ʧʦʤʠʤʦ ʧʨʦʙ, ʜʘʚʰʠʭ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 
ʨʝʟʫʣʴʪʘʪ ʚ ʈʀɼ (4). 
ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʨʠʩʫʥʢʝ ʩʭʝʤʘʪʠʯ-

ʥʦ ʦʪʦʙʨʘʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦʩʣʝʫʙʦʡʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 
(ʩʤʳʚʦʚ) ʞʠʚʦʪʥʳʭ ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦ-
ʰʝʥʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ï ʈʀɼ ʠ ʀʌɸ. 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 1, ʠʟ 120 ʠʩʩʣʝ-

ʜʦʚʘʥʥʳʭ ʪʫʰ (ʩʫʙʧʨʦʜʫʢʪʦʚ) ʢʨʫʧʥʦʛʦ 
ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 4 ʦʢʘʟʘʣʠʩʴ ʧʦʣʦʞʠʪʝʣʴ-
ʥʳʤʠ ʢʘʢ ʚ ʈʀɼ, ʪʘʢ ʠ ʚ ʀʌɸ. ɺ ʩʨʘʚʥʠ-
ʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʚ ʜʚʫʭ ʧʨʦʙʘʭ (ʩʤʳʚʘʭ) 
ʤʝʪʦʜʦʤ ʀʌɸ ʙʳʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʙʥʘ-

ʨʫʞʝʥʳ ʘʥʪʠʪʝʣʘ ʢ ʘʥʪʠʛʝʥʫ gp51 ʚʠʨʫʩʘ 
ɺʃʂʈʉ. ʏʘʩʪʦʪʘ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʪʠʪʝʣ 
ʩʦʩʪʘʚʠʣʘ 33,3% (ʚ ʀʌɸ). ʇʦʣʫʯʝʥʥʳʝ 
ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 
ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʀʌɸ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʩʝʨʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʨʝʘʢʮʠʠ (ʈʀɼ). 
ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʤʳʚʦʚ ʩ ʪʫʰ ʠ ʩʫʙʧʨʦʜʫʢ-
ʪʦʚ ʞʠʚʦʪʥʳʭ ʥʘ ʣʝʡʢʦʟ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦ-
ʛʦ ʩʢʦʪʘ, ʧʨʦʚʝʜʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʨʝʘʢ-
ʮʠʠ ʈʀɼ ʠ ʀʌɸ, ʧʦʢʘʟʘʣ, ʯʪʦ ʤʝʪʦʜ ʀʌɸ 
ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʘʠʙʦʣʴʰʫʶ ʩʪʝʧʝʥʴ ʚʳ-
ʷʚʣʷʝʤʦʩʪʠ ʘʥʪʠʪʝʣ ʢ ʘʥʪʠʛʝʥʫ ɺʃʂʈʉ, 
ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʤʳʰʝʯʥʦ-ʪʢʘʥʝʚʦʡ ʞʠʜ-
ʢʦʩʪʠ (ʧʣʘʟʤʝ ʠ ʣʠʤʬʝ). 
ɺʓɺʆɼʓ / CONCLUSION 
ɺ ʢʦʥʪʝʢʩʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʩʝʨʦʣʦʛʠʯʝ-

ʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʤʝʪʦʜʘʤʠ ʈʀɼ ʠ 
ʀʌɸ) ʩʤʳʚʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʪʫʰ ʠ 
ʩʫʙʧʨʦʜʫʢʪʦʚ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, 
ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʞʠʚʦʪʥʳʝ, ʨʘʥʝʝ 
ʪʝʩʪʠʨʦʚʘʚʰʠʝʩʷ ʧʨʠʞʠʟʥʝʥʥʦ ʚ ʢʦʣʠʯʝ-
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ʩʪʚʝ 185 ʛʦʣʦʚ, ʧʦʩʣʝ ʫʙʦʷ ʪʘʢʞʝ ʦʢʘʟʘ-
ʣʠʩʴ ʩʝʨʦʥʝʛʘʪʠʚʥʳʤʠ ʚ ʦʙʝʠʭ ʪʝʩʪ-
ʩʠʩʪʝʤʘʭ. ʋ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʧʨʠʞʠʟ-
ʥʝʥʥʦ ʥʝ ʪʝʩʪʠʨʦʚʘʣʠʩʴ ʤʝʪʦʜʘʤʠ ʈʀɼ ʠ 
ʀʌɸ ʢ ʕʃʂʈʉ ʚ ʢʦʣʠʯʝʩʪʚʝ 120 ʛʦʣʦʚ 
ʧʦʩʣʝ ʫʙʦʷ, ʥʘʤʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʘʥʪʠʪʝ-
ʣʘ ʢ ʦʩʥʦʚʥʦʤʫ ʘʥʪʠʛʝʥʫ gp 51 ɺʃʂʈʉ. ʉ 
ʧʦʤʦʱʴʶ ʈʀɼ ʚ ʯʝʪʳʨʝʭ ʪʫʰʘʭ ʢʨʫʧʥʦʛʦ 
ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʘʥʪʠʪʝʣʘ ʢ 
ɺʃʂʈʉ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ ʀʌɸ 
ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʥʪʠʪʝ-
ʣʘ ʢ ɺʃʂʈʉ ʚ ʰʝʩʪʠ ʧʨʦʙʘʭ ʚ ʩʤʳʚʘʭ 
ʧʦʩʣʝʫʙʦʡʥʳʭ ʞʠʚʦʪʥʳʭ. ɺ ʵʪʠ ʰʝʩʪʴ 
ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʨʦʙʳ ʚ ʀʌɸ, ʨʝʘʛʠʨʦ-
ʚʘʚʰʠʝ ʥʘ ʣʝʡʢʦʟ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦ-
ʪʘ, ʚʭʦʜʠʣʠ ʯʝʪʳʨʝ ʩʝʨʦʧʦʣʦʞʠʪʝʣʴʥʳʭ 
ʩʤʳʚʘ ʚ ʈʀɼ. 
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ABSTRACT 
Bovine leukemia is studied both intravi-

tally and after slaughter of animals by differ-
ent methods (serological, pathomorphologi-
cal, histological, etc.). In this regard, the 
objective was defined: to apply RID and 
ELISA after slaughter of animals in diagnos-
tics of bovine leukemia in the comparative 
analysis. Materials and methods: the main 
material for the study was 305 washings 
taken from carcasses and offal of animals. 
Of these, 185 animals were seronegative 
during their lifetime to BLV, and 120 heads 
of cattle did not undergo diagnostic tests for 
leukemia. The peculiarity of the methods 
used was that these methods (ELISA, RID) 
are applicable in detecting antibodies found 
in muscle tissue fluid (plasma, lymph) to the 
antigen of the bovine leukemia virus (BLV). 

Results of the studies: out of 185 seronega-
tive animals tested during life, 160 heads 
were re-tested in RID after slaughter, and 25 
were analyzed by ELISA. Both reactions 
(RID, ELISA) confirmed the absence of anti-
bodies to BLV in these animals after slaugh-
ter. At the same time, diagnostic studies 
(ELISA and RID) were performed on swabs 
obtained from the carcasses (by-products) of 
120 heads of cattle that were not tested for 
leukemia during life. Positive post-mortem 
results for bovine leukemia were obtained 
from four samples (4 (3.3%) out of 120 
(homogeneous substrate)) in RID, and ELI-
SA revealed specific antibodies to the BLV 
gp51 antigen in muscle tissue fluid in six (6 
(5.0%) out of 120 samples) of the studied 
carcasses. Conclusion: the use of the ELISA 
method allowed us to identify two additional 
positive samples for bovine leukemia, which 
exceeds the sensitivity of the RID by 33.3%. 
The obtained data indicate a higher sensitivi-
ty of the ELISA method in identifying ani-
mals infected with BLV. 
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ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://patenton.ru/patent/
RU2744706C1 
17. ʇʘʪʝʥʪ ˉ RU2803893C1 ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ, ʄʇʂ. ʋʩʢʦʨʝʥʥʳʡ ʩʧʦʩʦʙ 
ʧʦʩʣʝʫʙʦʡʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʣʝʡʢʦʟʘ ʢʨʫʧ-
ʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʤʤʫ-
ʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ. ʄʫʩʪʘʬʘʝʚ ɸ.ʈ. 
ɼʘʪʘ ʧʫʙʣʠʢʘʮʠʠ 21.09.2023 ʛ. eLI-
BRARY ID: 54660169. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 
https://patenton.ru/patent/RU2803893C1 
18. ʇʨʠʢʘʟ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦ-
ʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 28 ʘʧ-
ʨʝʣʷ 2022 ʛʦʜʘ ˉ 269 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ 
ɺʝʪʝʨʠʥʘʨʥʳʭ ʧʨʘʚʠʣ ʫʙʦʷ ʞʠʚʦʪʥʳʭ ʠ 
ɺʝʪʝʨʠʥʘʨʥʳʭ ʧʨʘʚʠʣ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʦ-
ʚʝʜʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨ-
ʪʠʟʳ ʤʷʩʘ ʠ ʧʨʦʜʫʢʪʦʚ ʫʙʦʷ (ʧʨʦʤʳʩʣʘ) 
ʞʠʚʦʪʥʳʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʝʨʝʨʘ-
ʙʦʪʢʠ ʠ (ʠʣʠ) ʨʝʘʣʠʟʘ-
ʮʠʠè (ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʄʠʥʶʩʪʝ ʈʦʩ-
ʩʠʠ 02.06.2022. ˉ 68718).  
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ʈɽʌɽʈɸʊ 
ʄʘʩʩʦʚʦʝ ʧʦʨʘʞʝʥʠʝ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 
ʩʢʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʨʦʙʣʝʤʫ ʜʣʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 
ʥʝ ʪʦʣʴʢʦ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʥʦ ʠ ʚʦ ʚʩʸʤ ʤʠʨʝ.   ʕʢʦʥʦʤʠ-
ʯʝʩʢʠʝ ʧʦʪʝʨʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʠ ʚʩʧʳʰʢʝ ʙʨʦʥ-
ʭʦʧʥʝʚʤʦʥʠʠ ʠʥʬʝʢʮʠʦʥʥʦʡ ʵʪʠʦʣʦʛʠʠ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʨʘʩʭʦʜʘ-
ʤʠ ʥʘ ʣʝʯʝʥʠʝ ʠ ʟʘʪʨʘʪʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʧʦʚʳʰʝʥʥʦʡ ʩʤʝʨʪʥʦ-

ʩʪʴʶ, ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʚʳʙʨʘʢʦʚʢʦʡ ʞʠʚʦʪʥʳʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ 
ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʨʠʦʙʨʝʪʘʶʪ ʩʚʦʝʚʨʝʤʝʥʥʳʝ ʣʝʯʝʙʥʳʝ ʤʝʨʦʧʨʠʷ-
ʪʠʷ.   ʇʦʩʢʦʣʴʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʞʠʚʦʪʥʳʭ ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʙʦʣʝʟʥʷʭ ʩʫʱʝ-
ʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʷ ʢ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʤʫ ʧʨʝʧʘʨʘʪʫ, ʟʘ-
ʙʣʘʛʦʚʨʝʤʝʥʥʦʝ ʚʢʣʶʯʝʥʠʝ ʚ ʩʭʝʤʫ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦʧʪʠʤʘʣʴʥʦʛʦ ʣʝʢʘʨ-
ʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ. ɹʳʣ ʧʨʦʚʝʜʸʥ ʦʪʙʦʨ ʥʦʩʦʛʣʦʪʦʯʥʦʡ ʩʣʠʟʠ 
ʦʪ ʪʝʣʷʪ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʮʝʣʴʶ ʠʟʦʣʠʨʦʚʘʥʠʷ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʧʦʨʘʞʝʥʠʝʤ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ. ʀʜʝʥʪʠʬʠ-
ʢʘʮʠʶ ʠʟʦʣʷʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ.  
Proteus mirabilis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Comamonas kerstersii, 
Escherichia coli, Moraxella bovoculi, Mannheimia haemolytica, Clostridium sp., Acinetobac-
ter baumannii ʠʟʦʣʠʨʦʚʘʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʟ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʞʠʚʦʪʥʳʭ ʩ 
ʧʦʨʘʞʝʥʠʝʤ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʦʡ ʨʘʙʦʪʳ ʪʘʢ ʞʝ ʙʳʣʠ 
ʜʝʧʦʥʠʨʦʚʘʥʳ ʚʦʟʙʫʜʠʪʝʣʠ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʧʨʠʤʝʥʝ-
ʥʠʝʤ ʬʘʛʦʪʝʨʘʧʠʠ.  



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 1, 2025 ʛ. 

 

 59 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

ʷʚʣʷʶʪʩʷ ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʫ ʤʦ-
ʣʦʜʥʷʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʷ ʫ 
ʪʝʣʷʪ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʰʠʨʦ-
ʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʥʘʥʦʩʠʪ ʩʫʱʝʩʪʚʝʥ-
ʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʚ ʪʦʤ ʯʠʩʣʝ ʚ 
ʚʠʜʝ ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʝʤʦʥʪʥʦʛʦ ʧʦʛʦ-
ʣʦʚʴʷ, ʯʪʦ ʠʤʝʝʪ ʩʠʩʪʝʤʥʦʝ ʟʥʘʯʝʥʠʝ ʚ 
ʤʦʣʦʯʥʦʤ ʠ ʤʷʩʥʦʤ ʩʢʦʪʦʚʦʜʩʪʚʝ. ʇʦʤʠ-
ʤʦ ʥʘʨʫʰʝʥʠʡ ʬʫʥʢʮʠʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ 
ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʩʦʧʨʦʚʦʞʜʘ-
ʝʪʩʷ ʢʘʩʢʘʜʦʤ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ 
ʚʦ ʤʥʦʛʠʭ ʦʨʛʘʥʘʭ ʠ ʩʠʩʪʝʤʘʭ ʦʨʛʘʥʠʟʤʘ, 
ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʨʝʞʜʝʚʨʝʤʝʥʥʫʶ 
ʚʳʙʨʘʢʦʚʢʫ ʞʠʚʦʪʥʳʭ, ʩʥʠʞʝʥʠʝ ʧʨʠʨʦ-
ʩʪʘ ʚ ʤʘʩʩʝ ʪʝʣʘ ʠ ʧʦʚʳʰʝʥʥʫʶ ʩʤʝʨʪ-
ʥʦʩʪʴ. ʇʨʠ ʩʚʦʝʚʨʝʤʝʥʥʦʤ ʧʨʦʚʝʜʝʥʠʠ 
ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚʳʟʜʦʨʦʚʣʝʥʠʝ 
ʥʘʩʪʫʧʘʝʪ ʯʝʨʝʟ 9-14 ʜʥʝʡ ʠ ʵʢʦʥʦʤʠʯʝ-
ʩʢʠʝ ʫʙʳʪʢʠ ʜʣʷ ʚʣʘʜʝʣʴʮʝʚ ʤʠʥʠʤʘʣʴʥʳ 
[4, 5, 8, 11, 22]. ɾʠʚʦʪʥʳʝ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ 
ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʚʝʨʞʝʥʳ ʟʘʙʦʣʝʚʘʥʠʶ, ʥʦ 
ʥʘʠʙʦʣʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳ ʪʝʣʷʪʘ ʠ ʛʦʜʦʚʘ-
ʣʳʝ ʞʠʚʦʪʥʳʝ [9]. ʇʦʵʪʦʤʫ ʨʝʰʝʥʠʶ ʜʘʥ-
ʥʦʡ ʧʨʦʙʣʝʤʳ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʧʦʩʚʷʱʝ-
ʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ, ʘʥʘ-
ʣʠʟ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʵʪʠʦʣʦʛʠʷ ʠ 
ʧʘʪʦʛʝʥʝʟ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʙʦʣʝʟʥʠ ʢʨʫʧʥʦ-
ʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩʣʦʞʥʳ ʠ ʚʢʣʶʯʘʶʪ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠʥʬʝʢʮʠʦʥʥʳʭ ʘʛʝʥʪʦʚ, 
ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ ʠ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘ-
ʶɦ ʝʡ ʩʨʝʜr. ʉʧʝʢʪʨ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʠʥʠ-
ʮʠʠʨʫʶʱʠʭ ʨʘʟʚʠʪʠʝ ʧʘʪʦʣʦʛʠʠ ʚ ʣʸʛʢʠʭ, 
ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʠʜʦʚʳʤ ʤʥʦʛʦʦʙʨʘʟʠʝʤ 
ʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʠʟʤʝʥʯʠʚʦʩʪʠ. ʇʨʠ 
ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʷʭ ʪʝʣʷʪ ʠʟ ʙʠʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ: Mannheimia haemolyti-
ca, Histophilus somni, Pasteurella multo-
cida, Diplococcus pneumoniae, Staphylococ-
cus aureus, ɽnterococcus faecalis, 
Esʩ϶ʝʛʽʩ϶ʽʘ coli, Pseudomonas aeruginosa, 
Gallibacterium anatis, Klebsiella pneumonia 
[10,15]. ʆʜʥʘʢʦ ʥʝʩʤʦʪʨʷ ʥʘ ʙʝʩʩʧʦʨʥʳʝ 
ʜʦʩʪʠʞʝʥʠʷ ʚ ʠʟʫʯʝʥʠʠ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ 
ʩʪʨʫʢʪʫʨʳ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ ʫ ʪʝʣʷʪ ʤʥʦ-
ʛʠʝ ʝʸ ʘʩʧʝʢʪʳ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ, ʯʪʦ 
ʩʥʠʞʘʝʪ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʚʳʙʦʨʘ ʩʨʝʜʩʪʚ 
ʧʨʦʚʦʜʠʤʦʡ ʪʝʨʘʧʠʠ [13]. ɺ ʢʣʠʥʠʯʝʩʢʦʡ 
ʧʨʘʢʪʠʢʝ ʜʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʠʥʪʫʠʪʠʚʥʦʛʦ, ʯʘʩʪʦ 
ʩʣʫʯʘʡʥʦʛʦ, ʚʳʙʦʨʘ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʧʨʝ-
ʧʘʨʘʪʦʚ, ʯʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʜʣʠ-
ʪʝʣʴʥʦʛʦ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʠʭ ʧʨʠʤʝʥʝ-
ʥʠʷ ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʝʡ [25, 14].  ʆʯʝ-
ʚʠʜʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʥʦʚʳʭ, ʧʦ-
ʨʦʡ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʘʥʪʠʙʠʦʪʠʢʘʤ 
ʩʨʝʜʩʪʚ ʪʝʨʘʧʠʠ, ʥʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʣʝʜʫ-
ʝʪ ʜʝʪʘʣʠʟʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʚʦʟʙʫʜʠʪʝ-
ʣʝʡ ʥʝ ʪʦʣʴʢʦ ʚ ʚʠʜʦʚʦʤ ʘʩʧʝʢʪʝ, ʥʦ ʩ 
ʧʦʟʠʮʠʠ ʠʭ ʨʦʣʠ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʘʪʦʣʦ-
ʛʠʠ ʠ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ 
ʘʥʪʠʙʠʦʪʠʢʘʤ. ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʙʳʣʦ ʚʳʜʝʣʝʥʠʝ ʠ ʪʠʧʠʟʘʮʠʷ ʤʠʢʨʦ-
ʦʨʛʘʥʠʟʤʦʚ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʙʨʦʥ-
ʭʦʧʥʝʚʤʦʥʠʝʡ ʫ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦ-
ʛʘʪʦʛʦ ʩʢʦʪʘ, ʩ ʜʘʣʴʥʝʡʰʠʤ ʜʝʧʦʥʠʨʦʚʘ-
ʥʠʝʤ ʠʟʦʣʷʪʦʚ ʜʣʷ ʧʦʜʙʦʨʘ ʥʦʚʦʡ ʵʬʬʝʢ-
ʪʠʚʥʦʡ ʩʭʝʤʳ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ 
ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʆʧʳʪ ʙʳʣ ʧʨʦʚʝʜʝʥ ʚ ʪʨʸʭ ʤʦʣʦʯʥʳʭ 

ʢʦʤʧʣʝʢʩʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʃʝʥʠʥ-
ʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʩʦʜʝʨʞʘʪʩʷ ʞʠʚʦʪ-
ʥʳʝ ʘʡʨʰʠʨʩʢʦʡ ʧʦʨʦʜʳ. ʆʙʲʝʢʪʦʤ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʪʝʣʷʪʘ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 1,5 
ʜʦ 3 ʤʝʩʷʮʝʚ, ʠʟ ʯʠʩʣʘ ʢʦʪʦʨʳʭ ʥʘ ʦʩʥʦʚʘ-
ʥʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 
ʩʬʦʨʤʠʨʦʚʘʥʳ ʜʚʝ ʦʧʳʪʥʳʝ ʛʨʫʧʧʳ: 1- 
ʙʦʣʴʥʳʝ ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʝʡ (n=72), ʢʦʪʦ-
ʨʳʤ ʧʦʩʣʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʥʘʟʥʘʯʝʥ 
ʢʫʨʩ ʪʝʨʘʧʠʠ, 2 - (ʢʦʥʪʨʦʣʴ) ʢʣʠʥʠʯʝʩʢʠ 
ʟʜʦʨʦʚʳʝ ʪʝʣʷʪʘ (n=36). ʈʘʟ ʚ ʢʚʘʨʪʘʣ 
(ʯʝʪʳʨʝ ʨʘʟʘ ʚ ʛʦʜ) ʤʘʪʝʨʠʘʣ ʦʪʙʠʨʘʣʠ ʫ 
ʰʝʩʪʠ ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʠ ʪʨʸʭ 
ʞʠʚʦʪʥʳʭ ʚʪʦʨʦʡ ʛʨʫʧʧʳ. ʂʘʞʜʳʡ ʨʘʟ 
ʦʪʙʦʨ ʧʨʦʙ ʧʨʦʚʦʜʠʣʠ ʫ ʨʘʟʥʳʭ ʞʠʚʦʪ-
ʥʳʭ. ʉʦʜʝʨʞʘʥʠʝ ʢʨʫʛʣʦʛʦʜʦʚʦʝ ʩʪʦʡʣʦ-
ʚʦʝ.  ɼʠʘʛʥʦʟ çʙʨʦʥʭʦʧʥʝʚʤʦʥʠʷè ʙʳʣ 
ʧʦʩʪʘʚʣʝʥ ʢʦʤʧʣʝʢʩʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝ-
ʟʫʣʴʪʘʪʦʚ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ 
ʘʥʘʣʠʟʘ ʩʧʝʢʪʨʘ ʚʳʜʝʣʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʦʚ. ʇʨʠ ʵʪʦʤ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʧʘʪʦʣʦʛʠʷ ʚʳʟʚʘʥʘ ʘʩʩʦʮʠʘʮʠʝʡ ʚʦʟʙʫʜʠ-
ʪʝʣʝʡ, ʘ ʫ ʙʦʣʴʥʳʭ ʠʤʝʝʪ ʤʝʩʪʦ ʫʛʥʝʪʝ-
ʥʠʝ, ʚʷʣʦʩʪʴ, ʩʥʠʞʝʥʠʝ ʘʧʧʝʪʠʪʘ, ʦʜʳʰ-
ʢʘ, ʢʘʰʝʣʴ, ʩʣʠʟʠʩʪʦ-ʛʥʦʡʥʳʝ ʚʳʜʝʣʝʥʠʷ 
ʠʟ ʥʦʩʦʚʳʭ ʭʦʜʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʚʦʡʩʪʚ 
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ʜʦʤʠʥʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʳʜʝ-
ʣʝʥʥʳʭ ʠʟ ʥʦʩʦʛʣʦʪʦʯʥʦʡ ʩʣʠʟʠ ʫ ʙʦʣʴ-
ʥʳʭ (ʛʨ.1), ʧʦʢʘʟʘʣ ʩʨʝʜʥʶʶ ʠ ʚʳʩʦʢʫʶ 
ʠʭ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʘʟʠʪʨʦʤʠʮʠʥʫ, 
ʧʦʵʪʦʤʫ ʜʘʥʥʳʡ ʘʥʪʠʙʠʦʪʠʢ ʙʳʣ ʚʳʙʨʘʥ 
ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʩʨʝʜʩʪʚʘ ʪʝʨʘʧʠʠ ʠ 
ʚʚʦʜʠʣʩʷ ʚʥʫʪʨʠʤʳʰʝʯʥʦ ʩʦʛʣʘʩʥʦ 
ʥʘʩʪʘʚʣʝʥʠʶ ʚ ʜʦʟʝ 5 ʤʛ/ʢʛ ʦʜʠʥ ʨʘʟ ʚ 
ʩʫʪʢʠ ʜʚʘ ʜʥʷ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʤʘʢʨʦʣʠ-
ʜʦʚ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʘʟʠʪʨʦʤʠʮʠʥʘ, ʧʨʠ 
ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ ʫ ʪʝʣʷʪ ʧʦʜʪʚʝʨʞʜʝʥʘ 
ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ [12, 18].  
ɺʩʝ ʞʠʚʦʪʥʳʝ ʥʘʭʦʜʠʣʠʩʴ ʧʦʜ ʧʦʩʪʦ-

ʷʥʥʳʤ ʥʘʙʣʶʜʝʥʠʝʤ ʚ ʪʝʯʝʥʠʝ 7 ʜʥʝʡ. 
ʇʦʤʠʤʦ ʵʪʦʛʦ, ʫ ʪʝʣʷʪ ʠʟ ʛʨʫʧʧʳ ʢʦʥ-
ʪʨʦʣʷ ʚ 1 ʜʝʥʴ, ʘ ʫ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʚ 1 
ʠ 3 ʜʥʠ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ ʥʦʩʦʛʣʦ-
ʪʦʯʥʦʡ ʩʣʠʟʠ.  ʆʪʙʦʨ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠ-
ʣʠ ʧʨʠ ʧʦʤʦʱʠ ʩʪʝʨʠʣʴʥʦʛʦ ʪʫʧʬʝʨʘ ʠ 
ʧʦʤʝʱʘʣʠ ʚ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʠʩʪʝʤʫ ʩʦ 
ʩʨʝʜʦʡ ʂʵʨʠ-ɹʣʵʡʨʘ. ʄʘʪʝʨʠʘʣ ʪʨʘʥʩʧʦʨ-
ʪʠʨʦʚʘʣʠ ʥʝ ʙʦʣʝʝ 3 ʯʘʩʦʚ ʩ ʤʦʤʝʥʪʘ ʦʪ-
ʙʦʨʘ. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ ʤʠʢ-
ʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʦʚʦʜʠʣʠ ʧʦʩʝʚ ʙʠʦʤʘʪʝ-
ʨʠʘʣʘ ʥʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-
ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ. 
ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʩ ʧʨʠʤʝʥʝʥʠ-
ʝʤ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦ-
ʜʦʚ. ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 
ʧʨʦʚʦʜʠʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 
ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ: ʕʥʜʦ-
ʘʛʘʨ, ʢʨʦʚʷʥʥʦʡ 5% ʄʇɸ, XLD-ʘʛʘʨ, ʩʦ-
ʣʝʚʦʡ ʘʛʘʨ ʩ ʤʘʥʥʠʪʦʤ, ʞʝʣʝʟʦʩʫʣʴʬʠʪ-
ʥʳʡ ʘʛʘʨ, ʩʨʝʜʘ ʂʠʪʪʘ-ʊʘʨʦʮʮʠ, Listeria 
Identification Agar Base (PALCAM), ʘʛʘʨ 
ʆʪʪʘʚʠʘʥʠ-ɸʛʦʩʪʠ. ɼʣʷ ʦʮʝʥʢʠ ʬʝʨʤʝʥʪʘ-
ʮʠʠ ʫʛʣʝʚʦʜʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʠʩʢʠ ʩ ʫʛʣʝ-
ʚʦʜʘʤʠ (HiMedia). ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ 
ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʧʦʚʳʰʝʥʥʦʤʫ ʩʠʥʪʝʟʫ ʢʘʧ-
ʩʫʣʴʥʦʛʦ ʧʦʣʠʩʘʭʘʨʠʜʘ ʫ ʠʟʦʣʷʪʦʚ ʦʮʝʥʠ-
ʚʘʣʠ ʛʠʧʝʨʤʫʢʦʠʜʥʦʩʪʴ ʧʨʠ ʧʦʤʦʱʠ 
çʩʪʨʠʥʛ-ʪʝʩʪʘè. ɿʘʢʣʶʯʠʪʝʣʴʥʫʶ ʪʠʧʠʟʘ-
ʮʠʶ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʥʘʩʪʦʣʴʥʦʛʦ 
ʚʨʝʤʷʧʨʦʣʝʪʥʦʛʦ ʤʘʩʩʧʝʢʪʨʦʤʝʪʨʘ ʩ ʣʘ-
ʟʝʨʥʦʡ ʜʝʩʦʨʙʮʠʝʡ MALDI-TOF. ɺʩʝ ʠʟʦ-
ʣʷʪʳ, ʚʳʜʝʣʝʥʥʳʝ ʦʪ ʪʝʣʷʪ ʩ ʧʨʠʟʥʘʢʘʤʠ 
ʧʦʨʘʞʝʥʠʷ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ, ʙʳʣʠ 
ʧʝʨʝʩʝʷʥʳ ʥʘ ʧʦʣʫʞʠʜʢʠʡ ʘʛʘʨ ʜʣʷ ʜʣʠ-
ʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʧʨʠ 5ï8 Áʉ ʠ ʜʘʣʴʥʝʡ-
ʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ [20, 21]. 

 

ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʄʦʥʠʪʦʨʠʥʛ ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʞʠʚʦʪʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 
ʦʧʳʪʘ ʩʦʩʪʦʷʥʠʝ ʪʝʣʷʪ ʠʟ ʛʨʫʧʧʳ ˉ2 ʩʫ-
ʱʝʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʥʠʣʦʩʴ ʠ ʦʥʠ ʦʩʪʘʚʘ-
ʣʠʩʴ ʟʜʦʨʦʚʳʤʠ. ʋ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ 
(ʛʨ.1) ʧʦʟʠʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʥʠʯʝ-
ʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʥʘ 5 ï 6 
ʜʝʥʴ ʣʝʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʣʘʩʴ ʫʚʝ-
ʣʠʯʝʥʠʝ ʠʭ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, 
ʫʣʫʯʰʝʥʠʝ ʘʧʧʝʪʠʪʘ, ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʘ 
ʚʳʜʝʣʷʝʤʦʡ ʩʣʠʟʠ ʠ ʠʩʯʝʟʥʦʚʝʥʠʝ ʚ ʝʸ 
ʩʦʩʪʘʚʝ ʛʥʦʷ. ʆʪʤʝʯʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʦ-
ʩʪʦʷʥʠʷ ʞʠʚʦʪʥʳʭ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʦʣʦʞʠ-
ʪʝʣʴʥʫʶ ʪʝʥʜʝʥʮʠʶ ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ ʠ 
ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʟʥʘʯʝʥ-
ʥʦʛʦ ʢʫʨʩʘ ʣʝʯʝʥʠʷ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʦʩʦʛʣʦʪʦʯʥʦʡ ʩʣʠʟʠ ʙʳʣʠ 
ʚʳʜʝʣʝʥʳ ʠ ʪʠʧʠʟʠʨʦʚʘʥʳ ʠʟ ʨʷʜ ʤʠʢʨʦ-
ʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙ-
ʣʠʮʝ 1 ʠʟ ʜʘʥʥʳʭ ʢʦʪʦʨʦʡ ʚʠʜʥʦ, ʯʪʦ 
ʚʝʨʭʥʠʝ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ ʫ ʟʜʦʨʦʚʳʭ 
ʪʝʣʷʪ ʥʝ ʷʚʣʷʶʪʩʷ ʩʪʝʨʠʣʴʥʳʤʠ. 
ʇʨʠ ʵʪʦʤ, ʚʠʜʥʦ, ʯʪʦ ʣʦʢʘʣʴʥʳʡ ʙʠʦ-

ʮʝʥʦʟ ʫ ʵʪʠʭ ʞʠʚʦʪʥʳʭ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 
ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʦʤʤʝʥʩʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦ-
ʨʳ ʦʪʢʨʳʪʳʭ ʧʦʣʦʩʪʝʡ ʠ ʙʘʢʪʝʨʠʠ, ʮʠʨʢʫ-
ʣʠʨʫʶʱʠʝ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ (ʚʦʟʜʫʭ). 
ʂ ʯʠʩʣʫ ʧʝʨʚʳʭ ʦʪʥʦʩʷʪʩʷ Aerococcus 
viridians, Corynebacterium casei ʠ Bacillus 
licheniformis, ʭʦʪʷ ʠʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦʙ 
ʫʯʘʩʪʠʠ ʠʭ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʘʪʦʣʦʛʠʡ ʫ 
ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʠʣʠ ʦʩʣʦʞʥʷʶʪ ʪʝ-
ʯʝʥʠʝ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [3, 6, 
16]. 
ʋ ʙʦʣʴʥʳʭ ʧʥʝʚʤʦʥʠʝʡ ʚʳʷʚʣʝʥʘ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʥʘʷ ʤʠʢʨʦʙʠʦʪʘ ʥʦʩʦ-
ʛʣʦʪʦʯʥʦʡ ʩʣʠʟʠ (ʪʘʙʣ.1), ʩʨʘʚʥʠʪʝʣʴʥʘʷ 
ʩʪʨʫʢʪʫʨʘ ʢʦʪʦʨʦʡ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦ ʧʨʝʜ-
ʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.  
ɺ ʩʨʘʚʥʝʥʠʠ ʩʦ ʟʜʦʨʦʚʳʤʠ ʞʠʚʦʪʥʳ-

ʤʠ ʫ ʙʦʣʴʥʳʭ ʠʩʯʝʟʣʠ Bacillus licheni-
formis, Corynebacterium casei ʠ Staphylo-
coccus equorum ʙʘʢʪʝʨʠʠ ʩʦ ʩʨʘʚʥʠʪʝʣʴʥʦ 
ʚʳʩʦʢʠʤ ʟʘʱʠʪʥʳʤ (ʧʨʦʙʠʦʪʠʯʝʩʢʠʤ) 
ʧʦʪʝʥʮʠʘʣʦʤ,ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʦʩʣʘʙʠʪ 
ʙʘʨʴʝʨʥʳʝ ʬʫʥʢʮʠʠ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴ-
ʥʳʭ ʧʫʪʝʡ [7]. ʕʪʦ ʢʦʩʚʝʥʥʦ ʧʦʜʪʚʝʨʞʜʘ-
ʝʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʚ ʩʣʠʟʠ ʥʝ ʪʦʣʴʢʦ Pro-
teus mirabilis, Klebsiella pneumoniae, Pseu-
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domonas aeruginosa, Staphylococcus xy-
losus(28,9%), Moraxella bovoculi, Mann-
heimia haemolytica, ʙʘʢʪʝʨʠʡ ʠʟʚʝʩʪʥʳʭ 
ʢʘʢ ʚʦʟʙʫʜʠʪʝʣʠ ʧʥʝʚʤʦʥʠʠ, ʥʦ ʠ ʩʨʘʚʥʠ-
ʪʝʣʴʥʦ ʨʝʜʢʦ ʚʳʜʝʣʷʝʤʳʭ ʚ ʜʳʭʘʪʝʣʴʥʳʭ 
ʧʫʪʷʭ, ʪʘʢʠʭ ʢʘʢ Comamonas kerstersii  ʠ 
Acinetobacter baumannii [1 ,16]. ʇʦʤʠʤʦ 
ʧʨʦʯʝʛʦ ʨʝʟʫʣʴʪʘʪʳ çʩʪʨʠʥʛ-ʪʝʩʪʘè ʧʦʢʘ-
ʟʘʣʠ, ʯʪʦ ʪʨʠ ʠʟʦʣʷʪʘ ʠʟ ʧʷʪʥʘʜʮʘʪʠ 
Klebsiella pneumoniae, ̫ʚʣʷʶʪʩʷ ʛʠʧʝʨʤʫ-

ʢʦʠʜʥʳʤʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʨʠʝʥʪʠʨʦʚʦʯ-
ʥʳʤ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤ ʤʘʨʢʝʨʦʤ ʛʠʧʝʨʚʠ-
ʨʫʣʝʥʪʥʦʛʦ ʰʪʘʤʤʘ. Pseudomonas aeru-
ginosa (6,62% ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ) ʧʨʠʚʣʝʢʘ-
ʝʪ ʢ ʩʝʙʝ ʚʥʠʤʘʥʠʝ ʪʝʤ, ʯʪʦ ʧʦʪʝʥʮʠʘʣʴʥʦ 
ʩʧʦʩʦʙʥʘ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʚʥʝʢʣʝʪʦʯʥʳʡ 
ʤʘʪʨʠʢʩ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ ʧʘʪʦʛʝ-
ʥʝʟʘ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʚʝʨʦʷʪ-
ʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʘʥʪʠʤʠʢʨʦʙʥʦʡ 
ʪʝʨʘʧʠʠ [23]. 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʠʟʦʣʷʪʘ 

ʂʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ 

ɻʨʫʧʧʘ 1 (ʜʦ ʣʝʯʝʥʠʷ) 1 (ʧʦʩʣʝ ʢʫʨʩʘ ʘʥʪʠʙʠʦʪʠʢʘ) 2 (ʢʦʥʪʨʦʣʴ) 

Proteus mirabilis 27 9 0 

Proteus vulgaris 8 15 3 

Klebsiella pneu-
moniae 

11 4 0 

Pseudomonas  
aeruginosa 

12 0 0 

Staphylococcus 
xylosus 

41 0 36 

Comamonas  
kerstersii 

29 0 0 

Escherichia coli 22 45 36 

Moraxella bovoculi 6 0 0 

Aerococcus  
viridans 

13 21 36 

Corynebacterium 
casei 

0 16 20 

Acinetobacter  
baumannii 

5 10 0 

Mannheimia  
haemolytica 

3 0 0 

Clostridium sp. 1 6 2 

Staphylococcus 
equorum 

0 0 36 

Bacillus  
licheniformis 

0 0 36 

ʊʘʙʣʠʮʘ 1 ï ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʳʜʝʣʝʥʥʳʭ ʠʭ ʥʦʩʦʛʣʦʪʦʯʥʦʡ ʩʣʠʟʠ 
ʟʜʦʨʦʚʳʭ ʠ ʙʦʣʴʥʳʭ ʪʝʣʷʪ 

ɽʩʣʠ ʫʯʝʩʪʴ ʚʝʜʫʱʫʶ ʨʦʣʴ ʤʠʢʨʦʬʣʦ-
ʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʢʦʥʪʘʤʠʥʘʮʠʠ 
ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʫ ʟʜʦʨʦʚʳʭ 
ʞʠʚʦʪʥʳʭ, ʪʦ ʚʝʜʫʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʧʦʷʚʣʝ-
ʥʠʠ ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʚ ʩʣʠʟʠ ʧʨʠ-
ʥʘʜʣʝʞʠʪ ʛʝʤʘʪʦʛʝʥʥʦʤʫ ʧʫʪʠ. 

ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʧʨʦʚʝʜʸʥʥʳʡ ʢʫʨʩ 
ʪʝʨʘʧʠʠ ʫʣʫʯʰʠʣ ʢʣʠʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 
ʙʦʣʴʥʳʭ, ʯʪʦ ʧʦʜʪʚʝʨʜʠʣʦ ʨʘʮʠʦʥʘʣʴʥʳʡ 
ʚʳʙʦʨ ʘʥʪʠʙʠʦʪʠʢʘ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʦʪʤʝ-
ʯʝʥʳ ʧʦʟʠʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʘʚʝ 
ʤʠʢʨʦʬʣʦʨʳ ʥʦʩʦʛʣʦʪʦʯʥʦʡ ʩʣʠʟʠ. ɺ 
ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫ ʙʦʣʴʥʳʭ ʚ 
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ʧʝʨʚʳʡ ʜʝʥʴ ʦʧʳʪʘ, ʠʥʲʝʢʮʠʠ ʘʟʠʪʨʦʤʠ-
ʮʠʥʘ ʠʩʯʝʟʣʠ ʪʘʢʠʝ ʚʦʟʙʫʜʠʪʝʣʠ ʧʥʝʚʤʦ-
ʥʠʠ ʢʘʢ Proteus mirabilis, Pseudomonas 
aeruginosa, Staphylococcus xylosus, Coma-
monas kerstersii ʠ Moraxella bovocul, ʥʦ 
ʩʦʭʨʘʥʠʣʘ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ Klebsiella 
pneumonia. ʋʩʪʦʡʯʠʚʦʩʪʴ Klebsiella pneu-
monia ʢ ʠʩʧʦʣʴʟʫʝʤʦʤʫ ʘʥʪʠʙʠʦʪʠʢʫ, ʚʝ-
ʨʦʷʪʥʦ ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʦʷʚʣʝʥʠʝʤ ʦʪʤʝ-
ʯʝʥʥʦʡ ʚʳʰʝ ʥʘʣʠʯʠʷ ʫ ʦʪʜʝʣʴʥʳʭ ʰʪʘʤ-
ʤʦʚ ʛʠʧʝʨʤʫʢʦʡʜʥʦʩʪʠ ï ʤʘʨʢʝʨʘ ʛʠʧʝʨ-
ʚʠʨʫʣʝʥʪʥʦʩʪʠ, ʢʦʪʦʨʘʷ, ʢʘʢ ʠ ʤʥʦʞʝ-
ʩʪʚʝʥʥʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʩʚʷʟʘʥʘ ʩ ʧʨʠʦʙ-

ʨʝʪʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 
ʤʘʪʝʨʠʘʣʘ [14, 19]. ʊʘʢʞʝ ʚʳʷʚʣʝʥʘ 
ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʟʠʪʨʦʤʠʮʠʥʫ Acinetobac-
ter baumannii, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʩʫʱʝ-
ʩʪʚʫʶʱʠʤ ʤʥʝʥʠʝʤ ʦ ʯʘʩʪʳʭ ʩʣʫʯʘʷʭ 
ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʫʤʝʨʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴ-
ʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ ʢ ʤʘʢʨʦ-
ʣʠʜʘʤ [2]. ʇʦʷʚʣʝʥʠʝ Corynebacterium 
casei, ʚʝʨʦʷʪʥʦ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ 
ʨʝʟʫʣʴʪʘʪʦʤ ʣʝʯʝʥʠʷ ʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʝʨ-
ʩʧʝʢʪʠʚʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʠʢʨʦʙʠʦʪʳ 
ʚʝʨʭʥʝʛʦ ʦʪʜʝʣʘ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʘ.  

ʈʠʩʫʥʦʢ 1 ï ʉʦʦʪʥʦʰʝʥʠʝ ʠʟʦʣʷʪʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʥʦʩʦʛʣʦʪʦʯʥʦʡ ʩʣʠʟʠ ʪʝʣʷʪ. 

ɺʓɺʆɼʓ / CONCLUSION 
ɸʥʘʣʠʟ ʤʠʢʨʦʙʠʦʪʳ ʥʦʩʦʛʣʦʪʦʯʥʦʡ 

ʩʣʠʟʠ ʪʝʣʷʪ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʝʦʜʥʦʨʦʜ-
ʥʦʩʪʴ ʤʠʢʨʦʙʥʦʛʦ ʩʦʩʪʘʚʘ ʚ ʠʩʩʣʝʜʫʝʤʦʤ 
ʤʘʪʝʨʠʘʣʝ ʠ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ ʚʦʟʙʫʜʠ-
ʪʝʣʝʡ ʧʨʠ ʧʦʨʘʞʝʥʠʠ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠ-
ʩʪʝʤʳ. Proteus mirabilis, Klebsiella pneu-
moniae, Pseudomonas aeruginosa, Coma-
monas kerstersii, Escherichia coli, Moraxel-
la bovoculi, Mannheimia haemolytica, Clos-

tridium sp., Acinetobacter baumannii ʠʟʦʣʠ-
ʨʦʚʘʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʟ ʙʠʦʣʦʛʠʯʝʩʢʦ-
ʛʦ ʤʘʪʝʨʠʘʣʘ ʞʠʚʦʪʥʳʭ ʩ ʧʦʨʘʞʝʥʠʝʤ 
ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ, ʠʟ ʥʠʭ Klebsiella 
pneumoniae, Proteus mirabilis ï ʥʝ ʦʙʥʘʨʫ-
ʞʝʥʳ ʫ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ. 
ʋ ʞʠʚʦʪʥʳʭ, ʧʨʦʭʦʜʷʱʠʭ ʢʫʨʩ ʘʥʪʠʤʠʢ-
ʨʦʙʥʦʡ ʪʝʨʘʧʠʠ, ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ 
ʚ ʥʦʩʦʛʣʦʪʦʯʥʦʡ ʩʣʠʟʠ Mannheimia hae-
molytica, Moraxella bovoculi, ʠ Staphylo-
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coccus xylosus, ʥʦ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ 
Klebsiella pneumoniae (ʥʘ 2,44% ʨʝʞʝ), 
Proteus mirabilis (ʥʘ 3,27% ʯʘʱʝ), ʪʘʢ ʞʝ 
ʫ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʦʪʤʝʯʝʥʦ ʫʣʫʯʰʝʥʠʝ 
ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ (ʥʦʨʤʘʣʠʟʘʮʠʷ ʘʧʧʝʪʠ-
ʪʘ, ʦʪʩʫʪʩʪʚʠʝ ʦʜʳʰʢʠ, ʢʘʰʣʷ, ʠʩʪʝʯʝʥʠʡ 
ʠʟ ʥʦʩʦʚʳʭ ʭʦʜʦʚ ʩ ʧʨʠʤʝʩʴʶ ʛʥʦʷ).  ʀʟ 
ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʪʨʠ 
ʠʟʦʣʷʪʘ ʠʟ ʧʷʪʥʘʜʮʘʪʠ Klebsiella pneumo-
nia ʷʚʣʷʶʪʩʷ ʛʠʧʝʨʤʫʢʦʠʜʥʳʤʠ, ʯʪʦ ʤʦ-
ʞʝʪ ʦʩʣʦʞʥʷʪʴ ʧʨʦʚʝʜʝʥʠʝ ʪʝʨʘʧʝʚʪʠʯʝ-
ʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʆʙʥʘʨʫʞʝʥʠʝ Pseudo-
monas aeruginosa (6,62% ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ) 
ʥʘʩʪʦʨʘʞʠʚʘʝʪ ʚ ʩʚʷʟʠ ʩ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 
ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʚʥʝʢʣʝʪʦʯ-
ʥʳʡ ʤʘʪʨʠʢʩ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʥʘʠʙʦʣʝʝ 
ʟʥʘʯʠʤʳʤʠ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʙʨʦʥʭʦʧʥʝʚ-
ʤʦʥʠʠ ʷʚʣʷʶʪʩʷ Klebsiella pneumoniae, 
Pseudomonas aeruginosa ʠ Proteus mirabi-
lis.   Escherichia coli ʠ Staphylococcus xy-
losus ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʥʦʩʦʛʣʦʪʦʯʥʦʡ ʩʣʠʟʠ 
ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ. ʄʠʢ-
ʨʦʙʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʦʩʦʛʣʦʪʦʯʥʦʡ ʩʣʠ-
ʟʠ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʪʝʣʷʪ ʤʦʞʥʦ 
ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʤʘʪʝʨʠʘʣ ʜʣʷ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ ʤʦʞʝʪ ʢʦʥʪʘʤʠʥʠʨʦʚʘʪʴʩʷ ʤʠʢʨʦ-
ʦʨʛʘʥʠʟʤʘʤʠ ʠʟ ʚʦʟʜʫʭʘ, ʧʦʜʩʪʠʣʢʠ ʠ ʩ 
ʰʸʨʩʪʥʦʛʦ ʧʦʢʨʦʚʘ.  ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 
ʘʥʪʠʙʠʦʪʠʢʠ ʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 
ʚʣʠʷʥʠʝ ʥʘ ʢʣʠʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʤʠʢ-
ʨʦʙʠʦʪʫ, ʥʦ ʠʤʝʶʪʩʷ ʠ ʥʝʛʘʪʠʚʥʳʝ ʤʦ-
ʤʝʥʪʳ ʪʘʢʠʝ ʢʘʢ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʵʬʬʝʢʪʘ 
ʠ ʩʦʭʨʘʥʝʥʠʝ ʘʢʪʫʘʣʴʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ 
ʚʦʟʙʫʜʠʪʝʣʝʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʘʥ-
ʪʠʙʠʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ 
ʥʝʦʙʭʦʜʠʤ ʧʦʠʩʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʫʪʝʡ 
ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʵʨʘʜʠʢʘʮʠʠ ʚʝʨʭʥʠʭ ʜʳ-
ʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ.  
ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʦʙ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʣʝʯʝʙ-
ʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʆʪʩʫʪʩʪʚʠʝ ʚʦʟʤʦʞʥʦ-
ʩʪʠ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʛʦ ʘʥʪʠʤʠʢʨʦʙʥʦʛʦ 
ʵʬʬʝʢʪʘ ʚ ʦʪʥʦʰʝʥʠʠ ʚʳʜʝʣʷʝʤʳʭ ʚʦʟʙʫ-
ʜʠʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʝʡ ʧʨʠʯʠʥʦʡ 
ʩʜʝʨʞʠʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ʠ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʠʩʢʘ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ.  
ʅʘʣʠʯʠʝ ʜʝʧʦʥʠʨʦʚʘʥʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ 
ʙʨʦʥʭʦʧʥʝʚʤʦʥʠʠ ʧʦʟʚʦʣʠʪ ʟʘʙʣʘʛʦʚʨʝ-
ʤʝʥʥʦ ʚʢʣʶʯʠʪʴ ʚ ʩʭʝʤʫ ʣʝʯʝʥʠʷ ʵʬʬʝʢ-
ʪʠʚʥʳʝ ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʙʘʢʪʝ-
ʨʠʦʬʘʛʦʚ ʠ ʜʨʫʛʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜ-

ʩʪʚʘ, ʩ ʫʯʸʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʯʫʚʩʪʚʠ-
ʪʝʣʴʥʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʚ ʜʘʣʴʥʝʡʰʝʤ. 
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ABSTRACT 
Mass lesions of the respiratory system of 

cattle represent a significant problem for 
livestock production not only in the Russian 
Federation, but also worldwide. Economic 
losses of livestock farms during an outbreak 
of bronchopneumonia of infectious etiology 
are associated with treatment costs and costs 
associated with increased mortality, prema-
ture culling of animals. Thus, timely treat-
ment measures play a significant role in anti-
epizootic measures.   Since the effectiveness 
of treatment of animals with infectious dis-
ease significantly depends on the sensitivity 
of the pathogen to antibacterial drugs, early 
inclusion of the optimal drug in the scheme 
of therapeutic measures allows to reduce 
losses. Nasopharyngeal mucus was sampled 
from calves of cattle breeding complex of 
the Leningrad region in order to isolate mi-
croorganisms associated with respiratory 
system lesions. Identification of isolates was 
carried out using culture and biochemical 
methods.  Proteus mirabilis, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Co-
mamonas kerstersii, Escherichia coli, 
Moraxella bovoculi, Mannheimia haemolyti-
ca, Clostridium sp., Acinetobacter bau-
mannii were isolated exclusively from bio-
logical material of animals with respiratory 
system lesions.  As a result of this work the 
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pathogens of bronchopneumonia were also 
deposited for further studies using phago-
therapy. 
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ʈɽʌɽʈɸʊ 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʦʣʴ-
ʥʳʭ ʧʘʥʣʝʡʢʦʧʝʥʠʝʡ ʢʦʰʝʢ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ ʢʘʬʝʜʨʝ 
ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʜʝʣʘ ʌʝʜʝ-
ʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-
ʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʄʦʩʢʦʚʩʢʘʷ ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʙʠʦ-

ʪʝʭʥʦʣʦʛʠʠ ï ʄɺɸ ʠʤʝʥʠ ʂ.ʀ. ʉʢʨʷʙʠʥʘè ʠ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʢʣʠʥʠʢʝ çɿʦʦʤʝʜʠʢè ʛʦʨʦʜʘ 
ʄʦʩʢʚʳ. ɺ ʟʘʜʘʯʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʭʦʜʠʣʦ ʚʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʙʘʣʣʴ-
ʥʦʡ ʦʮʝʥʢʠ SAPS ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʩʭʦʜʘ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʚʳʷʚʣʝʥʠʷ ʛʝʤʘʪʦ-
ʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʢʨʦʚʠ ʙʦʣʴʥʳʭ ʢʦʰʝʢ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦ-
ʚʦʜʠʣʠ ʥʘʙʣʶʜʝʥʠʷ ʠ ʦʮʝʥʢʫ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʣʘʙʦʨʘ-
ʪʦʨʥʳʭ ʜʘʥʥʳʭ ʢʦʰʝʢ ʩ ʧʘʥʢʣʝʢʦʧʝʥʠʝʡ (n=10). ɼʠʘʛʥʦʟ ʩʪʘʚʠʣʠ ʢʦʤʧʣʝʢʩʥʦ ï ʩ ʫʯʝʪʦʤ 
ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ, ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ (ʇʎʈ-ʪʝʩʪʳ ʥʘ ʥʘʣʠʯʠʝ ʚʠʨʫʩʘ ʧʘʥʣʝʡ-
ʢʦʧʝʥʠʠ) ʜʘʥʥʳʭ. ʇʘʥʣʝʡʢʦʧʝʥʠʷ ʤʦʞʝʪ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪʴ ʢ ʦʩʣʦʞʥʝʥʠʷʤ ʠ ʛʠʙʝʣʠ ʞʠ-
ʚʦʪʥʳʭ, ʧʦʵʪʦʤʫ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚʦʟʤʦʞʥʳʭ ʩʝʧʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ 
ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʜʘʥʥʳʭ ʥʘ ʨʘʥʥʝʤ ʵʪʘʧʝ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ɺ ʢʘʯʝʩʪʚʝ 
ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ (n=10). ʅʘʨʫʰʝʥʠʝ 
ʘʜʝʢʚʘʪʥʦʛʦ ʦʪʚʝʪʘ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʧʘʪʦʛʝʥʳ ʧʨʠʚʦʜʠʪ ʢ ʤʥʦʛʦʬʘʢʪʦʨʥʳʤ ʧʘʪʦ-
ʣʦʛʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʦʛʦ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʣʠʭʦʨʘʜʢʦʡ ʠ ʜʝʧʨʝʩ-
ʩʠʝʡ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʝʤ ʬʫʥʢʮʠʠ ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʨʦʚʠ, ʪʘʢʠʤʠ ʢʘʢ ʩʥʠʞʝʥʠʝ 
ʢʦʣʠʯʝʩʪʚʘ ʪʨʦʤʙʦʮʠʪʦʚ, ʵʨʠʪʨʦʮʠʪʦʧʝʥʠʝʡ, ʠʟʤʝʥʝʥʠʝʤ ʛʝʤʘʪʦʢʨʠʪʘ ʠ ʣʝʡʢʦʬʦʨʤʫʣʳ, 
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ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ. ʇʨʠ ʦʮʝʥʢʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝ-
ʣʝʡ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʥʘʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʘʣʘʥʠʥ- ʠ ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩ-
ʬʝʨʘʟʳ, ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ, ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʤʦʯʝʚʠʥʳ ʠ ʙʠʣʠʨʫʙʠʥʘ, ʩʚʷʟʘʥʥʦʝ ʩ 
ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʠʥʪʦʢʩʠʢʘʮʠʝʡ ʠ ʦʙʝʟʚʦʞʠʚʘʥʠʝʤ. ɺ ʦʩʥʦʚʝ ʧʘʪʦʛʝʥʝʟʘ ʣʝ-
ʞʠʪ ʜʠʩʙʘʣʘʥʩ ʤʝʞʜʫ ʠʥʪʝʥʩʠʚʥʳʤ ʚʦʩʧʘʣʝʥʠʝʤ ʠ ʠʤʤʫʥʥʳʤ ʦʪʚʝʪʦʤ. ʈʘʟʚʠʪʠʝ ʚʪʦ-
ʨʠʯʥʦʛʦ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʣʠʯʥʳʤ ʦʪʢʣʦʥʝʥʠʷʤ. ʂʦʨʨʝʣʷʮʠʦʥʥʦ-
ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʜʪʚʝʨʜʠʣ ʥʘʜʝʞʥʦʩʪʴ ʠ ʟʥʘʯʠʤʦʩʪʴ ʦʮʝʥʦʢ ʧʦ ʰʢʘʣʝ SAPS. 
ɺʳʷʚʣʝʥʘ ʧʨʷʤʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʠʟʫʯʘʝʤʳʤʠ ʧʨʠʟʥʘʢʘʤʠ (çʆʙʱʠʡ ʙʘʣʣ ʧʦ ʰʢʘʣʝ 
SAPS ï ʠʩʭʦʜ ʟʘʙʦʣʝʚʘʥʠʷè), ʧʨʠʯʝʤ ʩʚʷʟʴ ʤʝʞʜʫ ʥʠʤʠ ʙʳʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ 
(P=0,046075). ʃʝʪʘʣʴʥʦʩʪʴ ʢʦʰʝʢ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʦʩʪʘʚʠʣʘ 40 %. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ɺʦʟʙʫʜʠʪʝʣʴ ʧʘʥʣʝʡʢʦʧʝʥʠʠ ʢʦʰʝʢ 

(FPV) ð ʵʪʦ ʙʝʟʤʝʤʙʨʘʥʥʳʡ ɼʅʂ-
ʩʦʜʝʨʞʘʱʠʡ ʚʠʨʫʩ, ʦʪʥʦʩʷʱʠʡʩʷ ʩʝʤʝʡ-
ʩʪʚʫ Parvoviridae. ɿʘʙʦʣʝʚʘʥʠʝ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʦ ʥʘ ʚʩʝʭ ʢʦʥʪʠʥʝʥʪʘʭ ʠ ʚʳʟʳʚʘʝʪ 
ʚʳʩʦʢʫʶ ʩʤʝʨʪʥʦʩʪʴ ʩʨʝʜʠ ʜʦʤʘʰʥʠʭ 
ʢʦʰʝʢ. ʇʘʪʦʛʝʥ ʧʝʨʝʜʘʝʪʩʷ ʧʨʠ ʧʨʷʤʦʤ 
ʢʦʥʪʘʢʪʝ ʩ ʚʳʜʝʣʝʥʠʷʤʠ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ 
ʞʠʚʦʪʥʳʭ, ʚʢʣʶʯʘʷ ʬʝʢʘʣʠʠ, ʢʨʦʚʴ ʠ ʤʦ-
ʯʫ. ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʚʝʨʪʠʢʘʣʴʥʳʡ ʧʫʪʴ 
ʧʝʨʝʜʘʯʠ [1-4, 17]. 
ɺ ʧʦʧʫʣʷʮʠʷʭ, ʛʜʝ ʧʘʨʚʦʚʠʨʫʩʳ ʮʠʨʢʫ-

ʣʠʨʫʶʪ ʧʦʩʪʦʷʥʥʦ, ʥʦʚʳʝ ʩʣʫʯʘʠ ʟʘʙʦʣʝ-
ʚʘʥʠʷ ʚʦʟʥʠʢʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʫ ʤʦʣʦʜʳʭ 
ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʟʘʨʘʞʘʶʪʩʷ ʧʦʩʣʝ 
ʩʥʠʞʝʥʠʷ ʪʠʪʨʘ ʢʦʣʦʩʪʨʘʣʴʥʳʭ ʘʥʪʠʪʝʣ 
[6]. ɺʠʨʫʩ ʪʨʦʧʠʯʝʥ ʢ ʣʠʤʬʘʪʠʯʝʩʢʦʡ 
ʪʢʘʥʠ, ʢʦʩʪʥʦʤʫ ʤʦʟʛʫ, ʢʠʰʝʯʥʦʤʫ ʵʧʠʪʝ-
ʣʠʶ ʚʪʦʨʠʯʥʦʡ ʢʨʠʧʪʳ ʠ ʜʨʫʛʠʤ ʘʢʪʠʚʥʦ 
ʜʝʣʷʱʠʤʩʷ ʢʣʝʪʢʘʤ ʢʦʪʷʪ [7]. ʇʝʨʚʠʯʥʳʤ 
ʤʝʩʪʦʤ ʨʝʧʣʠʢʘʮʠʠ ʚʠʨʫʩʘ ʷʚʣʷʶʪʩʷ ʢʠ-
ʰʝʯʥʳʝ ʢʨʠʧʪʳ ʠʟ-ʟʘ ʠʭ ʚʳʩʦʢʦʡ ʤʠʪʦʪʠ-
ʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʷʞʝ-
ʣʦʤʫ ʵʥʪʝʨʠʪʫ ʠ ʜʠʘʨʝʝ. ʃʠʤʬʦʠʜʥʘʷ 
ʪʢʘʥʴ ʪʘʢʞʝ ʧʦʨʘʞʘʝʪʩʷ ʚʠʨʫʩʦʤ, ʯʪʦ 
ʧʨʠʚʦʜʠʪ ʢ ʧʘʥʮʠʪʦʧʝʥʠʠ [14, 15]. 
ʈʘʟʚʠʪʠʝ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʥʘʧʨʷ-

ʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʨʘʩʪʘ ʞʠʚʦʪʥʦʛʦ. ʋ 
ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʢʦʪʷʪ ʚʠʨʫʩ ʨʝʧʣʠʮʠʨʫʝʪ-
ʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʷʭ ʠ ʯʘʩʪʦ ʚʳʟʳʚʘʝʪ 
ʥʝʨʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ. ʋ ʩʪʘʨʳʭ ʞʠʚʦʪ-
ʥʳʭ ʨʝʧʣʠʢʘʮʠʷ ʚʠʨʫʩʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 
ʣʠʤʬʦʠʜʥʳʤʠ ʢʣʝʪʢʘʤʠ ʠ ʢʣʝʪʢʘʤʠ ʪʦʥ-
ʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʠ ʚʳʟʳʚʘʝʪ ʧʨʝʭʦʜʷʱʫʶ 
ʧʘʥʣʝʡʢʦʧʝʥʠʶ ʠ ʜʠʘʨʝʶ [12]. 
ɿʘʙʦʣʝʚʘʥʠʝ FPV, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ 

ʧʦʨʘʞʝʥʠʝʤ ʢʠʰʝʯʥʠʢʘ, ʦʙʝʟʚʦʞʠʚʘʥʠʝʤ, 
ʠʥʪʦʢʩʠʢʘʮʠʝʡ ʠ ʣʝʡʢʦʧʝʥʠʝʡ [8], ʯʘʩʪʦ 
ʧʨʠʚʦʜʠʪ ʢ ʩʝʧʪʠʯʝʩʢʠʤ ʦʩʣʦʞʥʝʥʠʷʤ 
[9]. ʇʦʵʪʦʤʫ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʦʛʥʦʟʠʨʦ-

ʚʘʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʨʘʟʚʠʪʠʝʤ ʧʘʥʣʝʡʢʦʧʝ-
ʥʠʯʝʩʢʦʛʦ ʩʝʧʩʠʩʘ ʫ ʢʦʰʝʢ, ʘʢʪʫʘʣʴʥʦ 
[11,13]. ʅʘʫʯʥʦʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʦʩʪʦʷ-
ʪʝʣʴʥʦ ʧʨʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ 
ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦ-
ʛʥʦʟʦʚ ʤʦʞʝʪ ʙʳʪʴ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʨʘʟ-
ʥʦʦʙʨʘʟʥʦʡ ʠ ʜʦʣʞʥʘ ʠʤʝʪʴ ʧʨʠʢʣʘʜʥʳʝ 
ʦʩʦʙʝʥʥʦʩʪʠ [10, 16]. 
ʉʪʘʪʠʩʪʠʢʘ ʧʨʦʛʥʦʟʘ ʠʩʭʦʜʘ ʟʘʙʦʣʝʚʘ-

ʥʠʷ ʘʢʪʫʘʣʴʥʘ ʪʦʣʴʢʦ ʚ ʧʝʨʚʳʝ ʜʥʠ ʙʦʣʝʟ-
ʥʠ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʫʩʧʝʰʥʦʤ ʣʝʯʝʥʠʠ ʚʳ-
ʞʠʚʘʝʤʦʩʪʴ ʞʠʚʦʪʥʳʭ ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʚ 
ʥʝʩʢʦʣʴʢʦ ʨʘʟ [10]. ɼʣʷ ʦʙʲʝʢʪʠʚʥʦʛʦ ʧʨʦ-
ʛʥʦʟʘ ʥʝʦʙʭʦʜʠʤʘ ʘʜʝʢʚʘʪʥʘʷ ʩʠʩʪʝʤʘ, ʚ 
ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʙʘʣʣʴʥʘʷ 
ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʞʠʚʦʪʥʦʛʦ ʧʦ ʰʢʘʣʝ 
SAPS. ʄʦʜʝʣʴ SAPS (Simplified Acute 
Physiology Score) ï ʫʧʨʦʱʝʥʥʘʷ ʰʢʘʣʘ 
ʦʮʝʥʢʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ, 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʥʮʝʧʪʫʘʣʴʥʫʶ ʦʩ-
ʥʦʚʫ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʩʝʧʩʠʩʘ. ɼʘʥʥʘʷ ʤʦ-
ʜʝʣʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʦʪʝʩʪʠʨʦʚʘʥʘ ʢʘʢ 
ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ʪʘʢ ʠ ʚ 
ʭʦʜʝ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʜʣʷ ʦʧʨʝʜʝ-
ʣʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʠ ʢʣʠʥʠʯʝ-
ʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʵʪʦʡ ʥʦʚʦʡ ʩʭʝʤʳ. ʌʦʨ-
ʤʫʣʘ SAPS ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʧʨʦ-
ʛʥʦʩʪʠʢʝ ʦʩʣʦʞʥʝʥʠʡ ʫ ʞʠʚʦʪʥʳʭ [5]. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʀʩʩʣʝʜʦʚʘʥʠʝ 14 ʢʦʪʷʪ ʠ 6 ʚʟʨʦʩʣʳʭ 

ʢʦʰʝʢ (10 ʞʠʚʦʪʥʳʭ ʩ ʧʘʥʣʝʡʢʦʧʝʥʠʝʡ ʚ 
ʢʘʯʝʩʪʚʝ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʠ 10 ʢʣʠʥʠʯʝ-
ʩʢʠ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʧʦʜʦʙʨʘʥʥʳʭ ʧʦ ʧʦʣʫ ʠ 
ʚʦʟʨʘʩʪʫ) ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʘʬʝʜʨʝ ʵʧʠʟʦʦʪʦ-
ʣʦʛʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʜʝʣʘ 
ʠ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ ʢʣʠʥʠʢʝ çɿʦʦʤʝʜʠʢè. 
ʆʙʱʠʝ ʢʣʠʥʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ 
ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʙʳʣʠ 
ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʥʦʨʤʘʣʴʥʳʤʠ, ʩʨʝʜʥʷʷ 
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ʦʮʝʥʢʘ ʧʦ ʰʢʘʣʝ SAPS ʨʘʚʥʘ 0. ɼʠʘʛʥʦʟ 
ʥʘ ʚʠʨʫʩʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧ-
ʧʝ ʙʳʣ ʧʦʜʪʚʝʨʞʜʝʥ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠ-
ʟʥʘʢʘʤʠ ʙʦʣʝʟʥʠ ï ʘʧʘʪʠʝʡ, ʨʚʦʪʦʡ, ʜʠʘ-
ʨʝʝʡ, ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʢʨʦʚʠ, ʇʎʈ-
ʪʝʩʪʘʤʠ ʥʘ ʥʘʣʠʯʠʝ ʚʠʨʫʩʘ ʧʘʥʣʝʡʢʦʧʝ-
ʥʠʠ ʢʦʰʝʢ. 
ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʙʣʶʜʘʣʠ ʟʘ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ 
ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʦʮʝʥʠʚʘʣʠ ʣʘʙʦʨʘʪʦʨʥʳʝ 
ʜʘʥʥʳʝ ʢʦʪʷʪ ʠ ʚʟʨʦʩʣʳʭ ʢʦʰʝʢ ʩ ʧʘʥʣʝʡ-
ʢʦʧʝʥʠʝʡ (n=10). ɺʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ ʚʘʨʴ-
ʠʨʦʚʘʣ ʦʪ 2 ʤʝʩʷʮʝʚ ʜʦ 7,5 ʣʝʪ. ɺ ʵʪʫ 
ʛʨʫʧʧʫ ʚʦʰʣʠ ʪʘʢʠʝ ʧʦʨʦʜʳ, ʢʘʢ ʩʢʦʪʪʠʰ-
ʬʦʣʜ, ʪʘʡʩʢʘʷ, ʙʨʠʪʘʥʩʢʘʷ ʢʦʨʦʪʢʦʰʝʨʩʪ-
ʥʘʷ ʠ ʤʝʪʠʩʳ. ɺʩʝ ʢʦʪʷʪʘ ʠ ʚʟʨʦʩʣʳʝ ʢʦʰ-
ʢʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʨʘʡʦʥʝ ʃʝʥʠʥʩʢʦʛʦ ʧʨʦ-
ʩʧʝʢʪʘ ʄʦʩʢʚʳ. ʂʦʪʝʥʦʢ ˉ1 (ʧʦʨʦʜʘ: ʤʝ-
ʪʠʩ) - ʚʦʟʨʘʩʪ 2 ʤʝʩʷʮʘ, ʥʝʚʘʢʮʠʥʠʨʦʚʘʥ, 
ʚʳʟʜʦʨʦʚʝʣ. ʂʦʪʝʥʦʢ ˉ2 (ʧʦʨʦʜʘ: ʤʝʪʠʩ) 
- ʚʦʟʨʘʩʪ 3 ʤʝʩʷʮʘ, ʥʝʚʘʢʮʠʥʠʨʦʚʘʥ, ʚʳ-
ʟʜʦʨʦʚʝʣ. ʂʦʪʝʥʦʢ ˉ 3 (ʧʦʨʦʜʘ: ʤʝʪʠʩ) - 
ʚʦʟʨʘʩʪ 3 ʤʝʩʷʮʘ, ʥʝʚʘʢʮʠʥʠʨʦʚʘʥ, ʣʝ-
ʪʘʣʴʥʳʡ ʠʩʭʦʜ. ʂʦʪʝʥʦʢ ˉ 4 (ʧʦʨʦʜʘ: 
ʩʢʦʪʪʠʰ-ʬʦʣʜ) - ʚʦʟʨʘʩʪ 10 ʤʝʩʷʮʝʚ, ʥʝ-
ʚʘʢʮʠʥʠʨʦʚʘʥ, ʚʳʟʜʦʨʦʚʝʣ. ʂʦʪʝʥʦʢ ˉ 5 
(ʧʦʨʦʜʘ: ʤʝʪʠʩ) - 9 ʤʝʩʷʮʝʚ, ʥʝʚʘʢʮʠʥʠʨʦ-
ʚʘʥ, ʚʳʟʜʦʨʦʚʝʣ. ʂʦʪʝʥʦʢ ˉ 6 (ʧʦʨʦʜʘ: 
ʤʝʪʠʩ) - ʚʦʟʨʘʩʪ 6 ʤʝʩʷʮʝʚ, ʥʝʚʘʢʮʠʥʠʨʦ-
ʚʘʥ, ʣʝʪʘʣʴʥʳʡ ʠʩʭʦʜ. ʂʦʪʝʥʦʢ ˉ 7 
(ʧʦʨʦʜʘ: ʤʝʪʠʩ) - ʚʦʟʨʘʩʪ 10 ʤʝʩʷʮʝʚ, ʥʝ-
ʚʘʢʮʠʥʠʨʦʚʘʥʘ, ʣʝʪʘʣʴʥʳʡ ʠʩʭʦʜ. ʂʦʰʢʘ 
ˉ8 (ʧʦʨʦʜʘ: ʪʘʡʩʢʘʷ) - ʚʦʟʨʘʩʪ 2 ʛʦʜʘ 9 
ʤʝʩʷʮʝʚ, ʚʘʢʮʠʥʠʨʦʚʘʥʘ 2 ʨʘʟʘ ʧʨʝʧʘʨʘ-
ʪʦʤ ʄʫʣʴʪʠʬʝʣ-4, ʚʳʟʜʦʨʦʚʝʣʘ. ʂʦʰʢʘ ˉ 
9 (ʧʦʨʦʜʘ: ʙʨʠʪʘʥʩʢʘʷ ʢʦʨʦʪʢʦʰʝʨʩʪʥʘʷ), 
ʚʦʟʨʘʩʪ 7,5 ʣʝʪ, ʚʘʢʮʠʥʠʨʦʚʘʥʘ ʝʞʝʛʦʜʥʦ 
ʧʨʝʧʘʨʘʪʦʤ ʅʦʙʠʚʘʢ, ʚʳʟʜʦʨʦʚʝʣʘ. ʂʦʰʢʘ 
ˉ 10 (ʧʦʨʦʜʘ: ʤʝʪʠʩ) - ʚʦʟʨʘʩʪ 2 ʛʦʜʘ 9 
ʤʝʩʷʮʝʚ, ʥʝʚʘʢʮʠʥʠʨʦʚʘʥʘ, ʣʝʪʘʣʴʥʳʡ 
ʠʩʭʦʜ. 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʋ 5 ʢʦʪʷʪ ʠ ʦʜʥʦʡ ʚʟʨʦʩʣʳʭ ʢʦʰʝʢ 

ʙʦʣʴʥʳʭ ʧʘʥʣʝʡʢʦʧʝʥʠʝʡ ʥʘʙʣʶʜʘʣʘʩʴ 
ʣʝʡʢʦʧʝʥʠʷ 0,34-4,2ʭ109/ʣ (ʦʪ 1 ʜʦ 4 ʙʘʣ-
ʣʦʚ ʧʦ ʰʢʘʣʝ SAPS), ʧʨʠʯʝʤ ʫ ʢʦʪʷʪ ˉ 2 
ʠ 3 ʥʘ 3-5 ʜʝʥʴ ʙʦʣʝʟʥʠ ʦʪʤʝʯʘʣʘʩʴ ʜʘʣʴ-
ʥʝʡʰʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝ-
ʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ ʜʦ 4 ʙʘʣʣʦʚ.  
ʉʥʠʞʝʥʠʝ ʪʨʦʤʙʦʮʠʪʦʚ ʜʦ 8-58ʭ109/ʣ 

ʦʪʤʝʯʘʣʘʩʴ ʫ 3 ʢʦʪʷʪ (ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʠʩ-

ʩʣʝʜʦʚʘʥʠʠ) ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʭʚʘʪʦʤ ʥʘ 3
ï5 ʜʝʥʴ ʙʦʣʝʟʥʠ 5 ʢʦʪʷʪ. ʇʦʜʦʙʥʳʝ ʠʟʤʝ-
ʥʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʢʦʪʷʪ ʥʘ ʬʦʥʝ ʚʠ-
ʨʫʩʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʢʨʘʩʥʦʛʦ ʢʦʩʪʥʦʛʦ 
ʤʦʟʛʘ.  
ʋ ʜʚʫʭ ʢʦʪʷʪ (ʚʦʟʨʘʩʪ ʜʦ 3 ʤʝʩʷʮʝʚ) 

ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪ-
ʨʦʮʠʪʦʚ, ʩʚʷʟʘʥʥʦʝ ʩ ʶʚʝʥʠʣʴʥʦʡ ʘʥʝʤʠ-
ʝʡ. 
ʇʨʠ ʧʝʨʚʠʯʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʛʝʤʘʪʦ-

ʢʨʠʪ ʫ ʪʨʝʭ ʞʠʚʦʪʥʳʭ ʙʳʣ ʚ ʧʨʝʜʝʣʘʭ 
21,3ï25,1%, ʯʪʦ ʥʘ 1ï2 ʙʘʣʣʘ ʥʠʞʝ ʥʦʨ-
ʤʳ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠʟ-ʟʘ ʧʦʪʝʨʠ ʢʨʦʚʠ ʧʨʠ 
ʚʠʨʫʩʥʦʤ ʧʦʚʨʝʞʜʝʥʠʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦ-
ʣʦʯʢʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ 
(ɾʂʊ).  
ʋ ʚʟʨʦʩʣʦʡ ʢʦʰʢʠ ˉ 10 ʥʝ ʫʜʘʣʦʩʴ 

ʧʦʜʩʯʠʪʘʪʴ ʣʝʡʢʦʮʠʪʘʨʥʫʶ ʬʦʨʤʫʣʫ ʥʘ 
ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʜʠʘ-
ʛʥʦʟʘ ʠʟ-ʟʘ ʦʯʝʥʴ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʣʝʡʢʦʮʠ-
ʪʦʚ ʚ ʢʨʦʚʠ 0,34ʭ109/ʣ. 
ɺ ʪʘʙʣʠʮʘʭ 1 ʠ 2 ʚ ʙʘʣʣʘʭ ʧʦ ʰʢʘʣʝ 

SAPS ʦʪʨʘʞʝʥʳ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
ʘʥʘʣʠʟʦʚ ʢʨʦʚʠ ʫ ʢʦʪʷʪ ʠ ʢʦʰʝʢ ʩ ʧʘʥʣʝʡ-
ʢʦʧʝʥʠʝʡ ʪʨʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ. 
ʇʨʠ ʧʝʨʚʠʯʥʦʤ ʘʥʘʣʠʟʝ ʣʝʡʢʦʮʠʪʘʨ-

ʥʦʡ ʬʦʨʤʫʣʳ ʧʨʦʮʝʥʪ ʥʝʡʪʨʦʬʠʣʦʚ ʙʳʣ 
ʧʦʚʳʰʝʥ ʥʘ 1 ʙʘʣʣ (82ï93%) ʫ 3 ʞʠʚʦʪ-
ʥʳʭ, ʘ ʫ ʢʦʪʝʥʢʘ ˉ 6 ʙʳʣ ʩʥʠʞʝʥ ʜʦ 9% 
ʚʩʣʝʜʩʪʚʠʝ ʜʝʛʝʥʝʨʘʮʠʠ ʥʝʡʪʨʦʬʠʣʦʚ ʧʨʠ 
ʠʥʪʦʢʩʠʢʘʮʠʠ. ʉʥʠʞʝʥʠʝ ʧʨʦʮʝʥʪʘ ʣʠʤ-
ʬʦʮʠʪʦʚ ʜʦ 6ï12%, ʦʪʤʝʯʝʥʥʦʝ ʫ ʢʦʪʷʪ ˉ 
3 ʠ ˉ 4, ʩʚʷʟʘʥʦ ʩ ʧʦʨʘʞʝʥʠʝʤ ʢʨʘʩʥʦʛʦ 
ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʠ ʠʤʤʫʥʥʳʭ ʦʨʛʘʥʦʚ 
(ʩʝʣʝʟʝʥʢʠ, ʪʠʤʫʩʘ). ʇʝʨʚʠʯʥʳʡ ʤʦʥʦʥʫʢ-
ʣʝʦʟ (6ï20%) ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʫ 2 ʢʦʪʷʪ ʠ 2 
ʚʟʨʦʩʣʳʭ ʢʦʰʝʢ.  
ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ ʫ 5 ʞʠ-

ʚʦʪʥʳʭ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʢʣʠʥʠʢʫ ʧʦʢʘ-
ʟʘʣ ʧʦʚʳʰʝʥʠʝ ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ 
(ɸʣɸʊ) ʥʘ 1ï3 ʙʘʣʣʘ (101ï145 U/L), ʯʪʦ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʚʨʝʞʜʝʥʠʠ ʠ ʨʘʟʨʫ-
ʰʝʥʠʠ ʪʢʘʥʝʡ. 
ɸʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ (ɸʩɸʊ) 

ʙʳʣʘ ʧʦʚʳʰʝʥʘ ʥʘ 1ï3 ʙʘʣʣʘ (51ï149  U/
L) ʫ ʧʷʪʠ ʧʘʮʠʝʥʪʦʚ ʥʘ ʤʦʤʝʥʪ ʧʝʨʚʠʯʥʦ-
ʛʦ ʘʥʘʣʠʟʘ, ʯʪʦ ʫʢʘʟʳʚʘʣʦ ʥʘ ʥʝʢʨʦʟ ʧʝʯʝ-
ʥʠ ʠʣʠ ʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ, ʘ ʪʘʢʞʝ ʚʦʟ-
ʤʦʞʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʠʭ ʛʝʧʘʪʦʙʠʣʠʘʨʥʦʡ 
ʩʠʩʪʝʤʳ.  
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ʊʘʙʣʠʮʘ 1 ï ʀʩʭʦʜʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʢʦʰʝʢ ʙʦʣʴʥʳʭ ʧʘʥʣʝʡʢʦʧʝʥʠʝʡ  
ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʢʣʠʥʠʢʫ 

ʇʦʢʘʟʘʪʝʣʠ 

ɹʘʣʣʳ 

ʂʦʪʷʪʘ 
  

ɺʟʨʦʩʣʳʝ ʢʦʰʢʠ 

ʅʦʤʝʨʘ ʞʠʚʦʪʥʳʭ 1 2 3 4 5 6 7 8 9 10 

ʃʝʡʢʦʮʠʪʳ, ʭ109/ʣ 4 3 2 0 1 0 4 0 0 4 

ʕʨʠʪʨʦʮʠʪʳ, ʭ1012/ʣ 2 2 0 0 0 0 0 0 0 0 

ʊʨʦʤʙʦʮʠʪʳ, ʭ109/ʣ 0 2 0 0 3 0 1 0 0 0 

ɻʝʤʘʪʦʢʨʠʪ, % 1 0 0 0 2 2 0 0 0 0 

ʕʦʟʠʥʦʬʠʣʳ, % 0 0 2 4 0 0 0 0 0 0,5 

ʅʝʡʪʨʦʬʠʣʳ ʧʘʣʦʯʢʦʷʜʝʨʥʳʝ, % 0 0 0 2 0 0 0 0 0 0,5 

ʅʝʡʪʨʦʬʠʣʳ ʩʝʛʤʝʥʪʦʷʜʝʨʥʳʝ, % 0 0 1 1 0 2 0 1 0 0,5 

ʃʠʤʬʦʮʠʪʳ, % 0 0 1 3 0 3 0 0 0 0,5 

ʄʦʥʦʮʠʪʳ, % 0 0 2 0 2 0 0 2 2 0,5 

Aʣɸʊ, U/L 3 3 1 0 0 0 0 3 0 2 

ɸʩɸʊ, U/L 1 3 0 0 0 0 3 1 0 1 

ʑʝʣʦʯʥʘʷ ʬʘʩʬʦʪʘʟʘ, U/l 0 1 0 0 0 0 0 0 2 0 

ʄʦʯʝʚʠʥʘ, ʤʤʦʣʴ/ʣ 0 1 0 0 0 4 1 0 0 1 

ʂʨʝʘʪʠʥʠʥ, ʤʤʦʣʴ/ʣ 0 0 0 0 0 4 0 0 0 0 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 0 0 1 0 0 0 0 0 1 1 

ɸʣʴʙʫʤʠʥ, ʛ/ʣ 0 0 1 0 0 1 0 0 1 0 

ɹʠʣʠʨʫʙʠʥ ʦʙʱ., ʤʢʤʦʣʴ/ʣ 0 0 0 0 1 0 0 0 0 0 

ɹʘʣʣ ʧʦ ʰʢʘʣʝ SAPS 11 15 11 10 9 15 12 7 5 12 

ʀʩʭʦʜ ʟʘʙʦʣʝʚʘʥʠʷ ɺ ɺ ʃ ɺ ɺ ʃ ʃ ɺ ɺ ʃ 

ʇʨʠʤʝʯʘʥʠʝ: ɺ ï ʚʳʟʜʦʨʦʚʣʝʥʠʝ ʃ ï ʣʝʪʘʣʴʥʳʡ ʠʩʭʦʜ. 

ʊʘʙʣʠʮʘ 2 ï ʇʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ ʢʦʰʝʢ ʙʦʣʴʥʳʭ ʧʘʥʣʝʡʢʦʧʝʥʠʝʡ ʥʘ 3ï5 ʜʝʥʴ  
ʧʦʩʣʝ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʢʣʠʥʠʢʫ 

ʇʦʢʘʟʘʪʝʣʠ 

ɹʘʣʣʳ 

ʂʦʪʷʪʘ 
  

ɺʟʨʦʩʣʳʝ ʢʦʰʢʠ 

ʅʦʤʝʨʘ ʞʠʚʦʪʥʳʭ 1 2 3 4 5 6 7 8 9 10 

ʃʝʡʢʦʮʠʪʳ, ʭ109/ʣ 3 4 4 0 0 1 4 0 0 4 

ʊʨʦʤʙʦʮʠʪʳ, ʭ109/ʣ 0 1 4 0 4 4 3 0 0 0 

ɻʝʤʘʪʦʢʨʠʪ, % 2 1 0 0 0 2 0 0 0 0 

Aʣɸʊ, U/L 0 3 3 1 0 0 1 0 1 3 

ɸʩɸʊ, U/L 0 3 1 0 0 0 4 0 4 2 

ʑʌ, U/l 0 4 3 0 4 0 0 0 0 0 

ʄʦʯʝʚʠʥʘ, ʤʤʦʣʴ/ʣ 1 1 1 1 1 0 2 0 0 3 

ʆʙʱʠʡ ʙʝʣʦʢ, ʛ/ʣ 0 1 1 1 0 1 2 0 1 0 

ɸʣʴʙʫʤʠʥ, ʛ/ʣ 0 1 1 0 1 0 1 0 1 0 

ʀʩʭʦʜ ʟʘʙʦʣʝʚʘʥʠʷ ɺ ɺ ʃ ɺ ɺ ʃ ʃ ɺ ɺ ʃ 

ʇʨʠʤʝʯʘʥʠʝ: ɺ ï ʚʳʟʜʦʨʦʚʣʝʥʠʝ ʃ ï ʣʝʪʘʣʴʥʳʡ ʠʩʭʦʜ. 
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ʋ ʪʨʝʭ ʞʠʚʦʪʥʳʭ ʥʘ ʤʦʤʝʥʪ ʧʝʨʚʠʯʥʦ-
ʛʦ ʦʩʤʦʪʨʘ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʤʦʯʝ-
ʚʠʥʳ, ʯʪʦ ʦʙʲʷʩʥʷʣʦʩʴ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ 
ʫʩʚʦʝʥʠʷ ʠ ʧʝʨʝʚʘʨʠʚʘʥʠʷ ʙʝʣʢʘ ʚ ʦʨʛʘ-
ʥʠʟʤʝ ʠʟ-ʟʘ ʟʘʙʦʣʝʚʘʥʠʷ ʧʝʯʝʥʠ. ʋ ʢʦʪʝʥ-
ʢʘ ̄ 2 ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʤʦʯʝʚʠ-
ʥʳ, ʢʦʪʦʨʦʝ ʫʢʘʟʳʚʘʣʦ ʥʘ ʩʥʠʞʝʥʠʝ ʬʫʥʢ-
ʮʠʠ ʧʦʯʝʢ ʠ ʫʩʠʣʠʣʦ ʪʦʢʩʠʯʝʩʢʦʝ ʚʦʟʜʝʡ-
ʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ. ʇʨʠ ʧʦʚʪʦʨʥʦʤ ʘʥʘʣʠ-
ʟʝ ʫ ʢʦʪʷʪ ˉ 1, 3, 4, 5 ʠ 7 ʦʪʤʝʯʘʣʠ ʧʦʚʳ-
ʰʝʥʠʝ ʫʨʦʚʥʷ ʤʦʯʝʚʠʥʳ, ʩʚʷʟʘʥʥʦʝ ʩ 
ʩʠʣʴʥʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ, ʥʘʨʫʰʝʥʠʝʤ 
ʬʫʥʢʮʠʠ ʧʦʯʝʢ ʠ ʥʘʨʘʩʪʘʶʱʠʤ ʦʙʝʟʚʦʞʠ-
ʚʘʥʠʝʤ. 
ʋ ʢʦʪʝʥʢʘ ˉ 6 ʥʘ ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ ʢʨʝʘʪʠʥʠʥ ʙʳʣ 
ʩʥʠʞʝʥ ʥʘ 4 ʙʘʣʣʘ (16,8 ʤʤʦʣʴ/ʣ), ʧʨʠ 
ʧʦʩʪʫʧʣʝʥʠʠ ʦʥ ʝʜʚʘ ʤʦʛ ʧʝʨʝʜʚʠʛʘʪʴʩʷ. 
ʅʘ ʬʦʥʝ ʩʥʠʞʝʥʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʚʳʨʘ-
ʙʦʪʢʘ ʢʨʝʘʪʠʥʠʥʘ ʙʳʣʘ ʥʠʞʝ ʥʦʨʤʳ. 
ʋ ʢʦʪʝʥʢʘ ˉ 3 ʠ ʢʦʰʢʠ ˉ 9 ʦʙʱʠʡ 

ʙʝʣʦʢ ʙʳʣ ʧʦʚʳʰʝʥ ʚʩʣʝʜʩʪʚʠʝ ʦʙʝʟʚʦʞʠ-
ʚʘʥʠʷ, ʚʦʩʧʘʣʝʥʠʷ ʠ ʠʥʬʝʢʮʠʠ. ʋ ʢʦʰʢʠ 
ˉ 10 ʦʙʱʠʡ ʙʝʣʦʢ ʙʳʣ ʩʥʠʞʝʥ, ʯʪʦ ʫʢʘ-

ʟʳʚʘʝʪ ʥʘ ʧʦʚʨʝʞʜʝʥʠʝ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯ-
ʢʠ ɾʂʊ, ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʩʦʩʫ-
ʜʦʚ ʠ ʚʳʧʦʪʝʚʘʥʠʝ ʦʙʱʝʛʦ ʙʝʣʢʘ ʚ ʙʨʶʰ-
ʥʫʶ ʧʦʣʦʩʪʴ.  
ʇʨʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʜʠʘ-

ʛʥʦʟʘ ʫ ʢʦʪʷʪ ˉ 3, 6 ʠ ʢʦʰʢʠ ˉ 9 ʥʘʙʣʶ-
ʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʘʣʴʙʫʤʠ-
ʥʘ, ʩʚʷʟʘʥʥʦʝ ʩ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩ-
ʩʦʤ ʠ ʩʦʩʪʦʷʥʠʝʤ ʦʙʝʟʚʦʞʠʚʘʥʠʷ.  
ʑʝʣʦʯʥʘʷ ʬʦʩʬʘʪʘʟʘ ʚ ʧʝʨʚʠʯʥʳʭ 

ʧʨʦʙʘʭ ʙʳʣʘ ʧʦʚʳʰʝʥʘ ʫ ʢʦʪʝʥʢʘ ˉ 2 ʠ 
ʢʦʰʢʠ ˉ 9. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ 3ï5 ʜʝʥʴ 
ʙʦʣʝʟʥʠ ʫ ʢʦʪʷʪ ˉ 2, 3 ʠ 5 ʱʝʣʦʯʥʘʷ ʬʦʩ-
ʬʘʪʘʟʘ ʧʦʚʳʩʠʣʘʩʴ ʥʘ 3-4 ʙʘʣʣʘ (122-330 
U/l), ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʨʘʟʚʠʪʠʷ ʙʘʢʪʝ-
ʨʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ ɾʂʊ.  
ɺ ʧʝʨʚʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫ ʢʦʪʝʥʢʘ ˉ 5 

ʦʙʱʠʡ ʙʠʣʠʨʫʙʠʥ ʙʳʣ ʥʝʤʥʦʛʦ ʧʦʚʳʰʝʥ. 
ʇʨʠ ʧʦʚʪʦʨʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ 3ï5 ʜʝʥʴ 
ʙʦʣʝʟʥʠ ʫ ʢʦʪʷʪ ˉ 6 ʠ 7 ʦʙʱʠʡ ʙʠʣʠʨʫʙʠʥ 
ʧʦʚʳʩʠʣʩʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʢʦʪʝʥʢʘ ˉ 5 
ʦʙʱʠʡ ʙʠʣʠʨʫʙʠʥ ʧʨʠʰʝʣ ʚ ʥʦʨʤʫ. 
ɺ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦ-ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ.  

ʊʘʙʣʠʮʘ 3 ï ʇʦʢʘʟʘʪʝʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʧʨʦʛʥʦʟʘ ʧʦ ʰʢʘʣʝ 
SAPS ʤʝʪʦʜʦʤ ʢʦʨʨʝʣʷʮʠʦʥʥʦ-ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ  
ʧʦʢʘʟʘʪʝʣʠ 

ɹʘʣʣʳ SAPS ï ʀʩʭʦʜ  
(ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ) 

ɹʘʣʣʳ SAPS ï ʀʩʭʦʜ  
(ʥʘ 5-ʡ ʜʝʥʴ ʙʦʣʝʟʥʠ) 

ʂʦʵʬʬʠʮʠʝʥʪ  
ʢʦʨʨʝʣʷʮʠʠ (r) 

0.650 
  

0.762 

ʉʚʷʟʴ ʤʝʞʜʫ ʠʩʩʣʝʜʫʝʤʳ-
ʤʠ ʧʨʠʟʥʘʢʘʤʠ 

ʧʨʷʤʘʷ ʧʨʷʤʘʷ 

ʊʝʩʥʦʪʘ (ʩʠʣʘ) ʩʚʷʟʠ  
ʧʦ ʰʢʘʣʝ ʏʝʜʜʦʢʘ 

ʟʘʤʝʪʥʘʷ ɺʳʩʦʢʘʷ 

t-ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ 2.420 3.333 

ʂʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ  
t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ 

2.306 2.306 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʘʚʠʩʠ-
ʤʦʩʪʴ ʧʨʠʟʥʘʢʦʚ 

p=0.046075 p=0.012537 

ʂʦʵʬʬʠʮʠʝʥʪ  
ʜʝʪʝʨʤʠʥʘʮʠʠ (r2) 

0.423 0.581 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʧʨʷʤʫʶ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʫʶ ʩʚʷʟʴ 
(p=0,046075) ʤʝʞʜʫ ʦʮʝʥʢʦʡ ʧʦ ʰʢʘʣʝ 
SAPS ʠ ʠʩʭʦʜʦʤ ʟʘʙʦʣʝʚʘʥʠʷ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʜʚʫʭ ʢʦʪʷʪ (ˉ 3 ʠ 4) 

ʚ ʧʝʨʚʠʯʥʦʤ ʘʥʘʣʠʟʝ ʥʘʙʣʶʜʘʣʘʩʴ ʣʠʤʬʦ-
ʮʠʪʦʧʝʥʠʷ, ʘ ʚ ʜʠʥʘʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ 
ʧʦʢʘʟʘʪʝʣʴ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ. ɺ ʧʝʨʚʠʯʥʦʤ ʘʥʘ-
ʣʠʟʝ ʫ ʜʚʫʭ ʢʦʪʷʪ ʠ ʚʩʝʭ ʢʦʰʝʢ ʥʘʙʣʶʜʘ-
ʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʦʥʦʮʠʪʦʚ. 
ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʳʷʚʠʣ ʫ 

ʙʦʣʴʰʠʥʩʪʚʘ ʙʦʣʴʥʳʭ ʧʘʥʣʝʡʢʦʧʝʥʠʝʡ 
ʞʠʚʦʪʥʳʭ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʤʠ-
ʥʦʪʨʘʥʩʬʝʨʘʟ. ʋʨʦʚʝʥʴ ʤʦʯʝʚʠʥʳ ʪʘʢʞʝ 
ʠʤʝʣ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ ʥʘ 3ï5 
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ʜʝʥʴ ʙʦʣʝʟʥʠ ʫ ʰʝʩʪʠ ʢʦʪʷʪ, ʦʜʥʘʢʦ ʫ ʦʜ-
ʥʦʡ ʢʦʰʢʠ, ʢʦʪʦʨʘʷ ʚʧʦʩʣʝʜʩʪʚʠʠ ʫʤʝʨʣʘ, 
ʦʪʤʝʯʘʣʦʩʴ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʤʦʯʝ-
ʚʠʥʳ. ʋʨʦʚʝʥʴ ʦʙʱʝʛʦ ʙʝʣʢʘ ʠʟʤʝʥʷʣʩʷ ʚ 
ʪʝʯʝʥʠʝ ʙʦʣʝʟʥʠ ʚ ʩʪʦʨʦʥʫ ʧʦʚʳʰʝʥʠʷ ʫ 
ʪʨʝʭ ʢʦʪʷʪ ʠ ʦʜʥʦʡ ʢʦʰʢʠ, ʦʜʥʘʢʦ ʫ ʜʚʫʭ 
ʢʦʪʷʪ ʦʪʤʝʯʝʥʦ ʝʛʦ ʩʥʠʞʝʥʠʝ ʥʠʞʝ ʬʠʟʠʦ-
ʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʥʘ 1ï2 ʙʘʣʣʘ. ʉʦʜʝʨʞʘ-
ʥʠʝ ʘʣʴʙʫʤʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʠʤʝʣʦ 
ʪʝʥʜʝʥʮʠʶ ʢ ʧʦʚʳʰʝʥʠʶ ʚ ʪʝʯʝʥʠʝ ʙʦ-
ʣʝʟʥʠ ʫ ʯʝʪʳʨʝʭ ʢʦʪʷʪ ʠ ʦʜʥʦʡ ʢʦʰʢʠ. 
ʆʪʤʝʯʝʥʦ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʱʝʣʦʯʥʦʡ 
ʬʦʩʬʘʪʘʟʳ ʫ ʪʨʝʭ ʢʦʪʷʪ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ 
ʚʧʦʩʣʝʜʩʪʚʠʠ ʫʤʝʨ.  
ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʥʘʜʝʞʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ 
ʫ ʢʦʰʝʢ ʠ ʩʦʙʘʢ, ʚʳʷʚʣʝʥʥʘʷ ʚ ʜʘʥʥʦʤ 
ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ ʚ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ 
ʨʘʙʦʪʘʭ [5, 10, 12, 14, 16], ʜʦʩʪʘʪʦʯʥʦ ʚʳ-
ʩʦʢʘ, ʧʦʵʪʦʤʫ ʤʳ ʨʝʢʦʤʝʥʜʫʝʤ ʠʩʧʦʣʴʟʦ-
ʚʘʪʴ ʧʦʢʘʟʘʪʝʣʴ SAPS ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ 
ʧʨʘʢʪʠʢʝ. 
ɺʓɺʆɼʓ / CONCLUSION 
1. ʃʝʪʘʣʴʥʳʡ ʠʩʭʦʜ ʥʘʙʣʶʜʘʣʩʷ ʫ 4 

ʧʘʮʠʝʥʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ, 
ʩʦʩʪʦʷʱʝʡ ʠʟ 10 ʞʠʚʦʪʥʳʭ ʚ ʪʦʤ ʯʠʩʣʝ 7 
ʥʝʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʢʦʪʷʪ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 2 
ʜʦ 10 ʤʝʩʷʮʝʚ ʧʦʨʦʜ ʤʝʪʠʩ ʠ ʩʢʦʪʪʠʰ-
ʬʦʣʜ; 3 ʚʟʨʦʩʣʳʭ ʢʦʰʝʢ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 2 
ʣʝʪ 9 ʤʝʩʷʮʝʚ ʜʦ 7,5 ʣʝʪ ʧʦʨʦʜ ʪʘʡʩʢʘʷ 
(ʚʘʢʮʠʥʠʨʦʚʘʥʥʘʷ), ʙʨʠʪʘʥʩʢʘʷ ʢʦʨʦʪʢʦ-
ʰʝʨʩʪʥʘʷ (ʚʘʢʮʠʥʠʨʦʚʘʥʥʘʷ) ʠ ʤʝʪʠʩ 
(ʥʝʚʘʢʮʠʥʠʨʦʚʘʥʥʘʷ). ʏʝʪʳʨʝ ʠʟ ʩʝʤʠ 
ʢʦʪʷʪ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʳʞʠʣʠ, ʣʝ-
ʪʘʣʴʥʳʡ ʠʩʭʦʜ ʥʘʙʣʶʜʘʣʩʷ ʫ ʥʝʚʘʢʮʠʥʠ-
ʨʦʚʘʥʥʳʭ ʢʦʪʷʪ ʚʦʟʨʘʩʪʦʤ 3, 6 ʠ 10 ʤʝʩʷ-
ʮʝʚ. ɼʚʝ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʝ ʢʦʰʢʠ ʚʳʞʠ-
ʣʠ, ʘ ʦʜʥʘ ʥʝʚʘʢʮʠʥʠʨʦʚʘʥʥʘʷ (ʤʝʪʠʩ) 
ʫʤʝʨʣʘ. 
2. ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʥʘʜʝʞʥʦʩʪʠ ʠ 

ʟʥʘʯʠʤʦʩʪʠ ʦʮʝʥʦʢ ʧʦ ʰʢʘʣʝ SAPS ʙʳʣ 
ʧʨʦʚʝʜʝʥ ʢʦʨʨʝʣʷʮʠʦʥʥʦ-ʨʝʛʨʝʩʩʠʦʥʥʳʡ 
ʘʥʘʣʠʟ. ʉʚʷʟʴ ʤʝʞʜʫ ʠʟʫʯʘʝʤʳʤʠ ʧʨʠʟʥʘ-
ʢʘʤʠ (çʆʙʱʠʡ ʙʘʣʣ ʧʦ ʰʢʘʣʝ SAPS - ʠʩ-
ʭʦʜ ʟʘʙʦʣʝʚʘʥʠʷè) ʙʳʣʘ ʧʨʷʤʦʡ, ʪʝʩʥʦʪʘ 
ʩʚʷʟʠ ʧʦ ʰʢʘʣʝ ʏʝʜʜʦʢʘ ʙʳʣʘ ʟʥʘʯʠʤʦʡ, ʘ 
ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʠʟʥʘʢʦʚ ʙʳʣʘ ʩʪʘʪʠʩʪʠʯʝ-
ʩʢʠ ʟʥʘʯʠʤʦʡ (p=0,046075). 
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ABSTRACT 
The article presents the results of studies 

of cats with panleukopenia conducted at the 
Department of Epizootology and Organiza-
tion of Veterinary Medicine of the Federal 
State Budgetary Educational Institution of 
Higher Education "Moscow State Academy 
of Veterinary Medicine and Biotechnology 
named after K.I. Scriabin" and at the 
"Zoomedic" Veterinary Clinic in Moscow. 
The aim of the study was to introduce auto-
mated SAPS scoring methods to predict the 
outcome of the disease based on the detec-
tion of hematological and biochemical 
changes in the blood of diseased cats. For 
the study, observations and assessment of 
physiological and biochemical changes were 
carried out based on laboratory data from 
cats with pancreas (n=10). The diagnosis 
was made comprehensively, taking into ac-
count anamnestic, clinical and laboratory 
data (PCR tests for the presence of panleu-
kopenia virus). Panleukopenia can often lead 
to complications and death of animals, there-
fore, timely prediction of possible septic 
processes based on various data at an early 
stage is relevant. Clinically healthy animals 
(n=10) were used as a comparison group. 
Violation of the adequate response of the 
immune system to pathogens leads to multi-
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factorial pathological changes in the animal's 
body and is accompanied by fever and de-
pression, as well as changes in the function 
of blood cells, such as a decrease in platelet 
count, erythrocytopenia, changes in hemato-
crit and leukoformula, which is associated 
with the development of an inflammatory 
reaction. When assessing the biochemical 
parameters of blood serum, we found an 
increase in alanine and aspartate aminotrans-
ferase, alkaline phosphatase, and changes in 
urea and bilirubin levels associated with 
inflammation, intoxication, and dehydration. 
The pathogenesis is based on the imbalance 
between intense inflammation and immune 
response. The development of secondary 
immunodeficiency leads to various abnor-
malities. Correlation and regression analysis 
confirmed the reliability and significance of 
SAPS scores. A direct correlation was found 
between the studied traits ("Total SAPS 
scale score ï disease outcome"), and the 
relationship between them was statistically 
significant (P=0.046075). The lethality of 
cats in our study amounted to 40%. 
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ʈɽʌɽʈɸʊ 
ʀʥʬʝʢʮʠʦʥʥʳʡ ʤʘʩʪʠʪ ʫ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʥʘʥʦʩʷʱʠʤ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 
ʫʱʝʨʙ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʧʨʦʙʣʝʤʳ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʤʘʩʪʠʪʘ ʥʘʠʙʦʣʴ-
ʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʮʝʥʢʘ ʠʟʤʝʥʝʥʠʷ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ 
ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʣʦʢʘ ʠ ʢʨʦʚʠ ʢʦʨʦʚ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ 
ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʚʳʤʝʥʠ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʨʦʛʥʦ-

ʟʠʨʦʚʘʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ. ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘ-
ʥʠʝ ʪʝʯʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʤʘʩʪʠʪʘʭ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝ-
ʩʪʚʝʥʥʦ ʩʥʠʞʘʪʴ ʥʘʥʦʩʠʤʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫ-
ʯʝʥʠʝ ʠʥʪʝʨʣʝʡʢʠʥʘ 1 ʠ ʠʥʪʝʨʣʝʡʢʠʥ 10 ʠ ʠʭ ʩʦʦʪʥʦʰʝʥʠʷ, ʢʘʢ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʙʠʦ-
ʤʘʨʢʝʨʦʚ ʜʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ ʤʘʩʪʠʪʦʚ. ɸʥʘʣʠʟ ʣʠʪʝʨʘ-
ʪʫʨʥʳʭ ʜʘʥʥʳʭ ʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʥʘʤʠ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʳʷʚʠʣ, ʯʪʦ ʢʦʥʮʝʥ-
ʪʨʘʮʠʷ ʠʥʪʝʨʣʝʡʢʠʥʘ 1 ʠ ʠʥʪʝʨʣʝʡʢʠʥʘ 10 ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʙʠʦʤʘʨʢʝʨʦʤ 
ʜʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʤʘʩʪʠʪʘ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳ-
ʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʪʨʠ ʛʨʫʧʧʳ ʣʘʢʪʠʨʫʶʱʠʭ ʢʦʨʦʚ. ɺ ʢʘʞʜʫʶ ʛʨʫʧʧʫ ʚʭʦʜʠʣʦ ʧʦ 4 ʞʠ-
ʚʦʪʥʦʛʦ, ʛʨʫʧʧʳ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʤʳ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʤʘʩʪʠʪʘ ï 
ʛʨʫʧʧʘ ʟʜʦʨʦʚʳʭ ʢʦʨʦʚ, ʢʦʨʦʚ ʩ ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ ʠ ʢʦʨʦʚ ʩ ʢʣʠʥʠʯʝʩʢʠʤ ʛʥʦʡʥʳʤ ʤʘʩʪʠ-
ʪʦʤ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ IL-1  ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ ʩ ʢʣʠʥʠʯʝ-
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ʩʢʠʤ ʤʘʩʪʠʪʦʤ ʧʨʝʚʳʰʘʶʪ ʢʦʥʮʝʥʪʨʘʮʠʶ IL-1  ʚ ʤʦʣʦʢʝ ʟʜʦʨʦʚʳʭ ʢʦʨʦʚ ʚ 3,3 ʨʘʟʘ, 
ʢʦʨʦʚ ʩ ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ ï ʚ 3,7 ʨʘʟʘ. ʇʦʢʘʟʘʪʝʣʴ ʢʦʥʮʝʥʪʨʘʮʠʠ IL-10 ʚ ʤʦʣʦʢʝ 
ʫ ʢʦʨʦʚ ʩ ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʴ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʚ 1,2 
ʨʘʟʘ, ʘ ʧʦʢʘʟʘʪʝʣʴ ʢʦʨʦʚ ʩ ʢʣʠʥʠʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʴ ʢʦʨʦʚ ʩ ʩʫʙʢʣʠ-
ʥʠʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ ʚ 2,7 ʨʘʟʘ. ɺʧʝʨʚʳʝ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʩʦʦʪʥʦʰʝʥʠʷ IL-1ɓ/IL-10 ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʝʯʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ ʤʘʩʪʠʪʦʚ. ʉʦ-
ʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ IL-1 /IL-10 ʚ ʤʦʣʦʢʝ 1,8 ʠ ʙʦʣʝʝ ʠʥʬʝʢ-
ʮʠʦʥʥʳʝ ʤʘʩʪʠʪʳ ʧʨʠʦʙʨʝʪʘʶʪ ʭʨʦʥʠʯʝʩʢʦʝ ʨʝʮʠʜʠʚʠʨʫʶʱʝʝ ʪʝʯʝʥʠʝ.  

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʀʥʬʝʢʮʠʦʥʥʳʡ ʤʘʩʪʠʪ ʫ ʣʘʢʪʠʨʫʶ-

ʱʠʭ ʢʦʨʦʚ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʢʦʪʦʨʦʝ ʥʘʥʦʩʠʪ 
ʦʛʨʦʤʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʞʠʚʦʪ-
ʥʦʚʦʜʯʝʩʢʠʤ ʭʦʟʷʡʩʪʚʘʤ. ʇʦ ʤʥʝʥʠʶ ʚʝ-
ʜʫʱʠʭ ʫʯʝʥʳʭ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʨʦʙʣʝʤʳ 
ʤʘʩʪʠʪʘ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷ-
ʝʪ ʦʮʝʥʢʘ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʡ ʠʤʤʫʥʦ-
ʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʢʦʨʦʚ ʧʨʠ 
ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʚʦʩʧʘʣʠʪʝʣʴ-
ʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʚʳʤʝʥʠ [3, 8, 9]. 
ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷ-

ʱʝʥʥʳʭ ʠʟʫʯʝʥʠʶ ʜʠʥʘʤʠʢʠ ʧʨʦʚʦʩʧʘʣʠ-
ʪʝʣʴʥʳʭ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦ-
ʢʠʥʦʚ ʧʨʠ ʨʘʟʥʳʭ ʬʦʨʤʘʭ ʤʘʩʪʠʪʘ. ʊʘʢ, 
ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ IL-1ɓ 
ʧʨʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʤ ʤʘʩʪʠʪʝ, ʯʪʦ ʧʨʝʜʧʦ-
ʣʘʛʘʝʪ ʝʛʦ ʨʦʣʴ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʨʘʟʚʠ-
ʪʠʷ.  ʊʘʢʞʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʦʪʤʝʯʝ-
ʥʦ ʨʝʟʢʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʧʨʦʚʦʩʧʘʣʠ-
ʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ IL-2, IL-6, TNF-Ŭ ʠ IL
-1ɓ ʫ ʜʦʡʥʳʭ ʢʦʨʦʚ, ʩʪʨʘʜʘʶʱʠʭ ʢʣʠʥʠ-
ʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ [1, 4]. 
ʀʥʪʝʨʣʝʡʢʠʥʳ ï ʩʠʛʥʘʣʴʥʳʝ ʙʝʣʢʠ, 

ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʛʨʫʧʧʝ ʮʠʪʦʢʠʥʦʚ. ɺʩʝ 
ʠʥʪʝʨʣʝʡʢʠʥʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʛʨʫʧʧʳ 
ʧʦ ʠʭ ʦʩʥʦʚʥʦʤʫ ʜʝʡʩʪʚʠʶ: ʧʨʦʚʦʩʧʘʣʠ-
ʪʝʣʴʥʳʝ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ. ʂ 
ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʠʥʪʝʨʣʝʡʢʠʥʘʤ ʦʪʥʦ-
ʩʷʪʩʷ ʠʥʪʝʨʣʝʡʢʠʥʳ IL-1, IL-6, IL-8, ʢ 
ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ï IL-4, IL-10. 
ʂʦʥʮʝʥʪʨʘʮʠʷ ʮʠʪʦʢʠʥʦʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 
ʛʨʫʧʧʳ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 
ʥʘ ʪʝʯʝʥʠʝ ʠ ʠʩʭʦʜ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦ-
ʮʝʩʩʘ [3].  
ʀʥʪʝʨʣʝʡʢʠʥ 1 ï ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ 

ʮʠʪʦʢʠʥ, ʧʦʜʨʘʟʜʝʣʷʶʱʠʡʩʷ ʥʘ ʜʚʝ ʬʨʘʢ-
ʮʠʠ: IL-1Ŭ ʠ IL-1ɓ. ʆʙʫʩʣʘʚʣʠʚʘʝʪ ʨʘʟʚʠ-
ʪʠʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʝʩʪʥʦʡ ʚʦʩʧʘʣʠ-
ʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ [2]. IL-1ɓ ̫ʚʣʷʝʪʩʷ ʦʩ-
ʥʦʚʥʦʡ ʬʦʨʤʦʡ ʩʝʢʨʝʪʦʨʥʦʛʦ IL-1. ɽʛʦ 
ʜʝʡʩʪʚʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʩʚʷʟʳʚʘʥʠʝʤ ʩʦ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ ʢʣʝʪʦʢ. 
ʅʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʬʫʥʢʮʠʝʡ IL-1 ̫ʚʣʷʝʪʩʷ 
ʘʢʪʠʚʘʮʠʷ ʊ-ʭʝʣʧʝʨʦʚ [7].  
IL-1 ʠʥʜʫʮʠʨʫʝʪ ʤʝʩʪʥʦʝ ʨʘʩʰʠʨʝʥʠʝ 

ʩʦʩʫʜʦʚ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ 
ʤʝʩʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʦʯʘʛʝ ʚʦʩʧʘʣʝʥʠʷ. 
ʅʘ ʩʠʩʪʝʤʥʦʤ ʫʨʦʚʥʝ IL-1 ʚʣʠʷʝʪ ʥʘ ʛʠ-
ʧʦʪʘʣʘʤʫʩ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʩʪʘʛʣʘʥʜʠʥʘ 
ɽ, ʠ ʚʳʟʳʚʘʝʪ ʦʙʱʫʶ ʛʠʧʝʨʪʝʨʤʠʶ [5]. 
IL-10 ̫ʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞ-

ʥʳʭ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ. 
ʆʩʥʦʚʥʳʤʠ ʢʣʝʪʢʘʤʠ-ʤʠʰʝʥʷʤʠ IL-10 
ʷʚʣʷʶʪʩʷ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʠʨʫʶʱʠʝ ʢʣʝʪ-
ʢʠ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʦʥ ʚʣʠʷʝʪ ʥʘ ʪʫʯ-
ʥʳʝ ʢʣʝʪʢʠ, B-ʣʠʤʬʦʮʠʪʳ, ʥʝʡʪʨʦʬʠʣʳ, 
NK-ʢʣʝʪʢʠ ʠ ʜʨ. IL-10 ʠʥʛʠʙʠʨʫʝʪ ʩʠʥʪʝʟ 
ʮʠʪʦʢʠʥʦʚ ʊ-ʭʝʣʧʝʨʦʚ, ʧʦʜʘʚʣʷʝʪ ʩʠʥʪʝʟ 
ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠʥʪʝʨʣʝʡʢʠʥʦʚ [7, 10, 
11]. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, IL-1 ʠ IL-10 ʦʢʘʟʳʚʘ-

ʶʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʦʩʧʘʣʠ-
ʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʥʮʝʥ-
ʪʨʘʮʠʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠ ʧʨʦʪʠʚʦʚʦʩ-
ʧʘʣʠʪʝʣʴʥʳʭ ʠʥʪʝʨʣʝʡʢʠʥʦʚ ʚ ʢʨʦʚʠ ʤʦ-
ʞʝʪ ʩʣʫʞʠʪʴ ʤʘʨʢʝʨʦʤ ʜʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝ-
ʥʠ ʪʷʞʝʩʪʠ ʠ ʩʪʘʜʠʠ ʧʨʦʪʝʢʘʥʠʷ ʚʦʩʧʘʣʠ-
ʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ [1, 6]. ʎʝʣʴ ʨʘʙʦʪʳ ï 
ʠʟʫʯʠʪʴ ʠʥʪʝʨʣʝʡʢʠʥ 1 ʠ ʠʥʪʝʨʣʝʡʢʠʥ 
10 ʠ ʠʭ ʩʦʦʪʥʦʰʝʥʠʝ ʢʘʢ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ 
ʙʠʦʤʘʨʢʝʨʳ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʪʝ-
ʯʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʤʘ-
ʩʪʠʪʘʭ ʢʦʨʦʚ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
 ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ 

ʩʬʦʨʤʠʨʦʚʘʥʦ ʪʨʠ ʛʨʫʧʧʳ ʣʘʢʪʠʨʫʶʱʠʭ 
ʢʦʨʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʜʥʦʤʫ ʠʟ ʭʦ-
ʟʷʡʩʪʚ ʅʦʚʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ.  
ɺ ʧʝʨʚʫʶ ʛʨʫʧʧʫ (n=4) ʚʦʰʣʠ ʢʣʠʥʠ-

ʯʝʩʢʠ ʟʜʦʨʦʚʳʝ ʞʠʚʦʪʥʳʝ, ʚʦ ʚʪʦʨʫʶ 
(n=4) ï ʢʦʨʦʚʳ, ʙʦʣʴʥʳʝ ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ 
ʤʘʩʪʠʪʦʤ (ʜʠʘʛʥʦʟ ʫʩʪʘʥʦʚʣʝʥ ʩ ʧʨʠʤʝʥʝ-
ʥʠʝʤ ʪʝʩʪʘ ʥʘ ʤʘʩʪʠʪ Kenotest), ʚ ʪʨʝʪʴʶ 
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(n=4) ï ʢʦʨʦʚʳ, ʙʦʣʴʥʳʝ ʢʣʠʥʠʯʝʩʢʠʤ 
ʛʥʦʡʥʳʤ ʤʘʩʪʠʪʦʤ (ʜʠʘʛʥʦʟ ʫʩʪʘʥʦʚʣʝʥ 
ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠ 
ʧʦʜʪʚʝʨʞʜʝʥ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʩʪʘ ʥʘ ʤʘ-
ʩʪʠʪ Kenotest ʧʨʦʠʟʚʦʜʩʪʚʘ ʉʠʜ ʃʘʡʥʩ 
(CID Lines)). ʉʫʙʢʣʠʥʠʯʝʩʢʠʡ ʤʘʩʪʠʪ ʧʦ 
ʪʝʩʪʫ Kenotest (ʧʨʦʠʟʚʦʜʩʪʚʦ ʉʠʜ ʃʘʡʥʩ 
(CID Lines) ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʠʟ ʥʝʧʦʨʘʞʝʥ-
ʥʳʭ ʜʦʣʝʡ ʚʳʤʝʥʠ. 
ʆʪ ʚʩʝʭ ʞʠʚʦʪʥʳʭ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 

ʧʨʦʙʳ ʤʦʣʦʢʘ ʠ ʢʨʦʚʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʥʪʝʨʣʝʡʢʠʥʦʚ ʤʝʪʦʜʦʤ 
ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ.  ʆʪʙʦʨ 
ʧʨʦʙ ʤʦʣʦʢʘ ʧʨʦʚʦʜʠʣʩʷ ʚ ʩʪʝʨʠʣʴʥʫʶ 
ʧʦʩʫʜʫ. ʆʪʙʦʨ ʧʨʦʙ ʢʨʦʚʠ ʦʩʫʱʝʩʪʚʣʷʣʠ 
ʚʘʢʫʫʤʥʦʡ ʩʠʩʪʝʤʦʡ ʜʣʷ ʦʪʙʦʨʘ ʢʨʦʚʠ ʠʟ 
ʭʚʦʩʪʦʚʦʡ ʘʨʪʝʨʠʠ.  
ʇʝʨʚʠʯʥʳʝ ʧʦʩʝʚʳ ʧʨʦʙ ʜʝʣʘʣʠ ʥʘ 

ʧʨʦʩʪʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ï 
ʤʷʩʦʧʝʧʪʦʥʥʳʡ ʙʫʣʴʦʥ (ʄʇɹ), ʤʷʩʦʧʝʧ-
ʪʦʥʥʳʡ ʘʛʘʨ (ʄʇɸ) ï ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ 
ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʚ ʪʝʨʤʦʩʪʘʪʝ. ʇʦʩʣʝ ʠʥʢʫ-
ʙʘʮʠʠ ʜʝʣʘʣʠ ʧʝʨʝʩʝʚ ʥʘ ʵʣʝʢʪʠʚʥʳʝ ʠ 
ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʩʨʝ-
ʜʳ: ʩʨʝʜʘ ʞʝʣʪʦʯʥʦ-ʩʦʣʝʚʦʡ ʘʛʘʨ, ʤʦʣʦʯ-

ʥʦ-ʩʦʣʝʚʦʡ ʘʛʘʨ, ʩʨʝʜʳ ʜʣʷ ʚʳʜʝʣʝʥʠʷ 
ʵʥʪʝʨʦʙʘʢʪʝʨʠʡ, ʢʨʦʚʷʥʦʡ ʘʛʘʨ ʜʣʷ ʦʧʨʝ-
ʜʝʣʝʥʠʷ ʛʝʤʦʣʠʟʘ, ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʯʝ-
ʥʠʝ 24-48 ʯʘʩʦʚ ʚ ʪʝʨʤʦʩʪʘʪʝ. ʀʜʝʥʪʠʬʠ-
ʢʘʮʠʷ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨ ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠ-
ʤʳʭ ʙʘʢʪʝʨʠʡ ʩ ʠʟʫʯʝʥʠʝʤ ʤʦʨʬʦʣʦʛʠʯʝ-
ʩʢʠʭ, ʢʫʣʴʪʫʨʘʣʴʥʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʧʘ-
ʪʦʛʝʥʥʳʭ ʩʚʦʡʩʪʚ.  
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʥʪʝʨ-

ʣʝʡʢʠʥʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʙʦʨ ʨʝʘʢʪʠʚʦʚ 
ʜʣʷ ʀʌɸ (Sandwich ELISA) ʧʨʦʠʟʚʦʜʩʪʚʘ 
Cloud-Clone Corp.  
ʀʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣ-

ʩʷ ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ 
ʥʘʙʦʨʘ (Cloud-Clone Corp). ɼʣʷ ʦʧʨʝʜʝʣʝ-
ʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʥʪʝʨʣʝʡʢʠʥʦʚ ʠʩʧʦʣʴ-
ʟʦʚʘʣʠ ʥʘʙʦʨ ʨʝʘʢʪʠʚʦʚ ʜʣʷ ʀʌɸ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ Cloud-Clone Corp. ʈʝʟʫʣʴʪʘʪʳ 
ʘʥʘʣʠʟʘ ʩʯʠʪʳʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʨʠʜʝʨʘ 
Microplate reader Type 357 (ʧʨʦʠʟʚʦʜʠʪʝʣʴ 
Thermo Fisher Scientific Instruments Co.), 
ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘ 
ʚ ʧʨʦʛʨʘʤʤʝ CurveExpert Basic (ʚʝʨʩʠʷ 
2.2.2) (ʈʠʩ. 1).  

ʈʠʩʫʥʦʢ 1 ï ɻʨʘʬʠʢ ʠʟʤʝʨʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʥʪʝʨʣʝʡʢʠʥʦʚ IL-1ɓ ʠ IL-10 ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʩʪʘʥʜʘʨʪʦʚ ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙ.  

 ʈɽɿʋʃʔʊɸʊʓ/ RESULTS 
 ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝ-

ʥʳ ʢʦʣʠʬʦʨʤʥʳʝ ʤʘʩʪʠʪʳ ʫ ʢʦʨʦʚ ʚ ʚʦʟ-
ʨʘʩʪʝ 6-7 ʣʝʪ, 5-6 ʣʘʢʪʘʮʠʠ. ʉʦʛʣʘʩʥʦ 
ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤ ʚ ʭʦʟʷʡʩʪʚʝ ʜʘʥʥʳʤ, 
ʚʩʝ ʢʦʨʦʚʳ ʩ ʢʣʠʥʠʯʝʩʢʠʤ ʠ ʩʫʙʢʣʠʥʠʯʝ-
ʩʢʠʤ ʤʘʩʪʠʪʦʤ ʠʤʝʶʪ ʭʨʦʥʠʯʝʩʢʠʡ ʨʝʮʠ-
ʜʠʚʠʨʫʶʱʠʡ ʤʘʩʪʠʪ. 
ɺ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙʘʭ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 

ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝ-
ʩʢʠʤ ʤʝʪʦʜʦʤ ʘʩʩʦʮʠʘʮʠʠ ʙʘʢʪʝʨʠʡ ʩʝ-
ʤʝʡʩʪʚʘ Enterobacteriaceae, ʚʠʜʦʚʦʝ ʨʘʟ-

ʥʦʦʙʨʘʟʠʝ ʚʢʣʶʯʘʣʦ ʚ ʩʝʙʷ Escherichia. 
coli ʠ Serratia marcescens. 
ʇʨʝʜʣʘʛʘʝʤ ʚʧʝʨʚʳʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʦʦʪʥʦʰʝʥʠʝ IL-1ɓ/IL-10 ʢʘʢ ʙʠʦʤʘʨʢʝʨ 
ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʚʦʩʧʘʣʠ-
ʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʠʥʬʝʢʮʠʦʥʥʦʤ 
ʤʘʩʪʠʪʝ ʢʦʨʦʚ.  
ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʠʟ ʪʘʙʣʠʮʳ 1, ʚ 

ʛʨʫʧʧʝ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷ 
IL-1ɓ ʧʨʝʚʳʰʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ IL-10 ʚ 
2,6 ʨʘʟʘ ʚ ʧʨʦʙʘʭ ʤʦʣʦʢʘ ʠ ʚ 2,5 ʨʘʟʘ ʚ 
ʧʨʦʙʘʭ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ. ʈʘʟʥʠʮʘ ʚ ʢʦʥ-
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ʮʝʥʪʨʘʮʠʷʭ IL-1ɓ ʚ ʧʨʦʙʘʭ ʤʦʣʦʢʘ ʠ ʩʳ-
ʚʦʨʦʪʢʠ ʢʨʦʚʠ ʚ ʛʨʫʧʧʝ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪ-
ʥʳʭ ʥʝ ʧʨʝʚʳʰʘʝʪ ʨʘʟʥʠʮʫ ʚ 1,03 ʨʘʟʘ. 
ʈʘʟʥʠʮʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ IL-10 ʚ ʧʨʦʙʘʭ 
ʤʦʣʦʢʘ ʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʚ ʛʨʫʧʧʝ ʟʜʦ-
ʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʥʝ ʧʨʝʚʳʰʘʝʪ ʨʘʟʥʠʮʫ ʚ 
1,06 ʨʘʟʘ.  
ɺ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʩ ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ 

ʤʘʩʪʠʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʷ IL-1ɓ ʧʨʝʚʳʰʘʝʪ 
ʢʦʥʮʝʥʪʨʘʮʠʶ IL-10 ʚ 1,8 ʨʘʟʘ ʚ ʧʨʦʙʘʭ 
ʤʦʣʦʢʘ ʠ ʚ 3,2 ʨʘʟʘ ʚ ʧʨʦʙʘʭ ʩʳʚʦʨʦʪʢʠ 
ʢʨʦʚʠ. ʈʘʟʥʠʮʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ IL-1ɓ ʚ 
ʧʨʦʙʘʭ ʤʦʣʦʢʘ ʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʚʥʫʪʨʠ 
ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʩ ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ ʤʘ-
ʩʪʠʪʦʤ ʥʝ ʧʨʝʚʳʰʘʝʪ ʨʘʟʥʠʮʫ ʚ 1,3 ʨʘʟʘ. 
ʈʘʟʥʠʮʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ IL-10 ʚ ʧʨʦʙʘʭ 
ʤʦʣʦʢʘ ʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʚʥʫʪʨʠ ʛʨʫʧʧʳ 
ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʥʝ ʧʨʝʚʳʰʘʝʪ ʨʘʟʥʠ-
ʮʫ ʚ 1,4 ʨʘʟ.  
ɺ ʛʨʫʧʧʝ ʞʠʚʦʪʥʳʭ ʩ ʢʣʠʥʠʯʝʩʢʠʤ 

ʤʘʩʪʠʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʷ IL-1ɓ ʧʨʝʚʳʰʘʝʪ 
ʢʦʥʮʝʥʪʨʘʮʠʶ IL-10 ʚ 2,5 ʨʘʟʘ ʚ ʧʨʦʙʘʭ 
ʤʦʣʦʢʘ ʠ ʚ 2,6 ʨʘʟʘ ʚ ʧʨʦʙʘʭ ʩʳʚʦʨʦʪʢʠ 
ʢʨʦʚʠ. ʈʘʟʥʠʮʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ IL-1ɓ ʚ 
ʧʨʦʙʘʭ ʤʦʣʦʢʘ ʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ, ʧʦʣʫ-
ʯʝʥʥʳʭ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʩ ʢʣʠ-
ʥʠʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ, ʥʝ ʧʨʝʚʳʰʘʝʪ ʨʘʟʥʠ-
ʮʫ ʚ 3,3 ʨʘʟʘ. ʈʘʟʥʠʮʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ IL
-10 ʚ ʧʨʦʙʘʭ ʤʦʣʦʢʘ ʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ, 
ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʦʜʥʦʛʦ ʞʠʚʦʪʥʦʛʦ, ʥʝ ʧʨʝ-
ʚʳʰʘʝʪ ʨʘʟʥʠʮʫ ʚ 3,5 ʨʘʟʘ.  
ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 1 ʩʨʝʜʥʠʝ 

ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ IL-1  ʚ ʤʦʣʦʢʝ 
ʢʦʨʦʚ ʩ ʢʣʠʥʠʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ ʧʨʝʚʳʰʘ-
ʶʪ ʢʦʥʮʝʥʪʨʘʮʠʶ IL-1  ʚ ʤʦʣʦʢʝ ʟʜʦʨʦ-
ʚʳʭ ʢʦʨʦʚ ʚ 3,3 ʨʘʟʘ. ʈʘʟʣʠʯʠʝ ʚ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ IL-1  ʚ ʤʦʣʦʢʝ ʟʜʦʨʦʚʳʭ ʢʦʨʦʚ ʠ 
ʢʦʨʦʚ ʩ ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ ʩʦ-
ʩʪʘʚʣʷʝʪ ʨʘʟʣʠʯʠʝ ʚ 1,1 ʨʘʟʘ. ʇʨʠ ʵʪʦʤ 
ʧʦʜʦʙʥʘʷ ʜʠʥʘʤʠʢʘ ʜʣʷ IL-1  ʚ ʩʳʚʦʨʦʪ-
ʢʝ ʢʨʦʚʠ ï ʩʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʥʘʤʠ 
ʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʴ ʫ ʢʦʨʦʚ ʩ ʩʫʙʢʣʠʥʠʯʝ-
ʩʢʠʤ ʤʘʩʪʠʪʦʤ ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʴ ʫ 
ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʚ 1,1 ʨʘʟ, ʘ ʧʦʢʘʟʘ-
ʪʝʣʴ ʢʦʨʦʚ ʩ ʢʣʠʥʠʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ ʚ 1,2 
ʨʘʟʘ. 
ʇʦʢʘʟʘʪʝʣʴ ʢʦʥʮʝʥʪʨʘʮʠʠ IL-10 ʚ ʤʦ-

ʣʦʢʝ ʫ ʢʦʨʦʚ ʩ ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ 
ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʴ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪ-
ʥʳʭ ʚ 1,2 ʨʘʟʘ, ʘ ʧʦʢʘʟʘʪʝʣʴ ʢʦʨʦʚ ʩ ʢʣʠ-
ʥʠʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘ-

ʪʝʣʴ ʢʦʨʦʚ ʩ ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ ʚ 
2,7 ʨʘʟʘ. ɺ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʢʦʥʮʝʥʪʨʘʮʠʷ 
IL-10 ʫ ʢʦʨʦʚ ʩ ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ 
ʤʝʥʴʰʝ ʧʦʢʘʟʘʪʝʣʷ ʫ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ 
ʚ 1,2 ʨʘʟʘ, ʘ ʧʦʢʘʟʘʪʝʣʴ ʢʦʨʦʚ ʩ ʢʣʠʥʠʯʝ-
ʩʢʠʤ ʤʘʩʪʠʪʦʤ ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʴ 
ʢʦʨʦʚ ʩ ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ ʚ 1,08 
ʨʘʟʘ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʥʘʤ ʧʨʝʜʧʦʣʦʞʠʪʴ, 
ʯʪʦ IL-10 ̫ʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʜʠʘʛʥʦʩʪʠ-
ʯʝʩʢʠʤ ʙʠʦʤʘʨʢʝʨʦʤ ʦʩʪʨʦʡ ʬʘʟʳ ʚʦʩʧʘ-
ʣʝʥʠʷ ʧʨʠ ʩʫʙʢʣʠʥʠʯʝʩʢʦʤ ʠ ʢʣʠʥʠʯʝ-
ʩʢʦʤ ʤʘʩʪʠʪʝ. 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ E. coli ʦʙʫʩʣʘʚʣʠʚʘ-

ʝʪ ʦʩʪʨʫʶ ʠʥʪʨʘʤʘʤʤʘʨʥʫʶ ʠʥʬʝʢʮʠʶ, 
ʭʨʦʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʨʝ-
ʘʢʮʠʠ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ ʭʦʟʷʠʥʘ ʥʘ St. au-
reus, Mycoplasma bovis [9, 10]. 
IL-1  ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʚʣʠʷʝʪ ʥʘ ʚʳʨʘ-

ʙʦʪʢʫ ʭʝʤʦʢʠʥʦʚ ʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 
ʮʠʪʦʢʠʥʦʚ, ʟʘʧʫʩʢʘʝʤʦʡ ʣʠʧʦʧʦʣʠʩʘʭʘʨʠ-
ʜʘʤʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ. ɽʛʦ 
ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʪʷʞʝʩʪʴʶ 
ʚʦʩʧʘʣʝʥʠʷ ʠ ʥʘʣʠʯʠʝʤ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢ-
ʨʦʦʨʛʘʥʠʟʤʦʚ. ʆʜʥʘʢʦ, IL-10 ʢʘʢ ʧʨʦʪʠʚʦ-
ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʮʠʪʦʢʠʥ, ʢʦʪʦʨʳʡ ʚʳʨʘ-
ʙʘʪʳʚʘʝʪʩʷ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ ʯʨʝʟʤʝʨʥʦʡ 
ʵʢʩʧʨʝʩʩʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠ-
ʥʦʚ, ʚ ʦʩʥʦʚʥʦʤ IL-1ɓ ʠ FNO-Ŭ, ʢʦʪʦʨʳʝ 
ʤʦʛʫʪ ʧʦʚʨʝʞʜʘʪʴ ʪʢʘʥʠ ʠ ʢʣʝʪʢʠ, ʚʳʟʳ-
ʚʘʪʴ ʣʠʭʦʨʘʜʢʫ. ɽʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʦʞʝʪ 
ʚʦʟʨʘʩʪʘʪʴ, ʢʘʢ ʢʦʤʧʝʥʩʘʪʦʨʥʳʡ ʤʝʭʘ-
ʥʠʟʤ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʚʦʩʧʘʣʝʥʠʠ [11]. 
ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ ʨʷʜʘ 

ʬʘʢʪʦʨʦʚ ʥʘ ʜʠʥʘʤʠʢʫ ʫʨʦʚʥʷ ʮʠʪʦʢʠʥʦʚ 
ʚ ʤʦʣʦʢʝ ʟʜʦʨʦʚʳʭ ʠ ʙʦʣʴʥʳʭ ʢʦʨʦʚ ʤʘ-
ʩʪʠʪʦʤ. ʋʨʦʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʥʪʝʨʣʝʡ-
ʢʠʥʦʚ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʠʟ-ʟʘ ʚʠʜʦʚ ʧʘʪʦ-
ʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʣʠ ʜʘʞʝ ʢʦʤ-
ʙʠʥʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʛʝʥʦʚ, ʘ ʪʘʢʞʝ 
ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʜʨʫʛʠʭ ʪʨʠʛʛʝʨʥʳʭ 
ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶ-
ʱʝʡ ʩʨʝʜʳ, ʚʦʟʨʘʩʪʘ ʞʠʚʦʪʥʳʭ, ʠʭ ʧʦʨʦ-
ʜʳ, ʢʦʨʤʣʝʥʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʠʪʦʢʠʥʦʚ ʤʦʛʫʪ ʧʦ-
ʤʦʯʴ ʚ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʨʘʧʠʠ 
ʧʨʦʜʫʢʪʠʚʥʳʭ ʞʠʚʦʪʥʳʭ. 
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ʊʘʙʣʠʮʘ 1 ï ʉʨʝʜʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ IL-1ɓ ʠ IL-10 ʚ ʤʦʣʦʢʝ ʠ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ  
ʞʠʚʦʪʥʳʭ ʧʦ ʛʨʫʧʧʘʤ 

ʀʥʪʝʨʣʝʡʢʠʥ 
ʄʦʣʦʢʦ, ʧʛ/
ʤʣ 

ʉʦʦʪʥʦʰʝʥʠʝ IL-
1ɓ/IL-10 ʚ ʧʨʦʙʘʭ 

ʤʦʣʦʢʘ 

ʉʳʚʦʨʦʪʢʘ ʢʨʦ-
ʚʠ, ʧʛ/ʤʣ 

ʉʦʦʪʥʦʰʝʥʠʝ IL-
1ɓ/IL-10 ʚ ʧʨʦʙʘʭ 
ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 

ɻʨʫʧʧʘ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ 

IL-1  129,4Ñ0,33* 
2,6 

133,4Ñ0,31* 
2,5 

IL-10 50,0Ñ0,12* 53,0Ñ0,14* 

ɻʨʫʧʧʘ ʞʠʚʦʪʥʳʭ ʩ ʩʫʙʢʣʠʥʠʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ 

IL-1  115,4Ñ0,12* 
1,8 

149,7Ñ0,4* 
3,2 

IL-10 62,7Ñ0,25* 45,6Ñ0,13* 

ɻʨʫʧʧʘ ʞʠʚʦʪʥʳʭ ʩ ʢʣʠʥʠʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ 

IL-1  424,6Ñ0,45* 
2,5 

128,2Ñ0,21* 
2,6 

IL-10 171,5Ñ0,23* 49,1Ñ0,18* 

ʇʨʠʤʝʯʘʥʠʝ: *p<0,05 ï ʩʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ. 

ɺʓɺʆɼʓ/ CONCLUSION 
 ɺ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙʘʭ ʙʳʣʠ ʚʳʜʝʣʝ-

ʥʳ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝ-
ʩʢʠʤ ʤʝʪʦʜʦʤ ʘʩʩʦʮʠʘʮʠʠ ʙʘʢʪʝʨʠʡ ʩʝ-
ʤʝʡʩʪʚʘ Enterobacteriaceae, ʚʠʜʦʚʦʝ ʨʘʟ-
ʥʦʦʙʨʘʟʠʝ ʚʢʣʶʯʘʣʦ ʚ ʩʝʙʷ Escherichia. 
coli ʠ Serratia marcescens. ʂʦʥʮʝʥʪʨʘʮʠʠ 
IL-1  ʠ IL-10 ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 
ʠʥʬʦʨʤʘʪʠʚʥʳʡ ʙʠʦʤʘʨʢʝʨ ʧʨʠ ʦʮʝʥʢʝ 
ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʧʨʦʮʝʩʩʘ. ʉʦʛʣʘʩʥʦ ʧʦ-
ʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ IL-
1 / IL-10 ʚ ʤʦʣʦʢʝ 1,8 ʠ ʙʦʣʝʝ ʨʘʟ ʠʥʬʝʢ-
ʮʠʦʥʥʳʝ ʤʘʩʪʠʪʳ ʫ ʣʘʢʠʨʫʶʱʠʭʩʷ ʢʦʨʦʚ 
ʧʨʠʦʙʨʝʪʘʶʪ ʭʨʦʥʠʯʝʩʢʠʝ ʨʝʮʠʜʠʚʠʨʫʶ-
ʱʠʝ ʪʝʯʝʥʠʷ.  
ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝ-

ʥʦ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ IL-1ɓ ʚ ʤʦʣʦʢʝ ʟʜʦ-
ʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʧʨʝʚʳʰʘʝʪ ʢʦʥʮʝʥʪʨʘ-
ʮʠʶ IL-1ɓ ʚ ʤʦʣʦʢʝ ʞʠʚʦʪʥʳʭ ʩ ʩʫʙʢʣʠ-
ʥʠʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ ʚ 1,1 ʨʘʟʘ. ɼʘʥʥʦʝ 
ʧʨʝʚʳʰʝʥʠʝ ʤʦʞʝʪ ʦʙʲʷʩʥʷʪʴʩʷ ʥʘʣʠʯʠ-
ʝʤ ʤʝʩʪʥʳʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ 
ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʨʦʚ 
ʥʝʠʥʬʝʢʮʠʦʥʥʦʡ ʵʪʠʦʣʦʛʠʠ. ɺ ʩʳʚʦʨʦʪʢʝ 
ʢʨʦʚʠ ʟʜʦʨʦʚʳʭ ʢʦʨʦʚ, ʢʦʥʮʝʥʪʨʘʮʠʷ IL-
1ɓ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʢʦʥʮʝʥʪʨʘ-
ʮʠʶ IL-1ɓ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʢʦʨʦʚ ʩ ʢʣʠ-
ʥʠʯʝʩʢʠʤ ʤʘʩʪʠʪʦʤ ʚ 1,04 ʨʘʟ, ʯʪʦ ʤʦʞʝʪ 
ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ ʧʨʦʚʦʜʠ-
ʤʳʭ ʠʟʤʝʨʝʥʠʡ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʰʠ ʜʘʥʥʳʝ ʤʦʛʫʪ 

ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʜʘʥʥʳʭ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ ʠʟ-
ʟʘ ʚʳʰʝʫʧʦʤʷʥʫʪʦʡ ʢʦʤʙʠʥʘʮʠʠ ʬʘʢʪʦ-
ʨʦʚ. ʆʛʨʘʥʠʯʝʥʠʷ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʩʚʷʟʘʥʳ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠ-
ʯʝʩʪʚʦʤ ʦʙʨʘʟʮʦʚ, ʦʜʥʘʢʦ, ʥʘʰʠ ʨʝʟʫʣʴʪʘ-
ʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʫʯʘʩʪʠʝ ʚʩʝʡ ʠʤʤʫʥʥʦʡ 
ʩʠʩʪʝʤʳ ʢʦʨʦʚ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʙʘʢʪʝʨʠʡ 
ʣʦʢʘʣʴʥʦ ʚ ʚʳʤʝʥʠ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʥʦ ʚ 
ʤʘʢʨʦʦʨʛʘʥʠʟʤʝ.  ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ ʮʠʪʦʢʠʥʦʚ ʠ ʠʭ ʩʦʦʪʥʦʰʝʥʠʡ IL-
1 / IL-10 ʚ ʤʦʣʦʢʝ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚ-
ʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʯʪʦ 
ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʣʫʯʰʝ-
ʥʠʷ ʢʦʥʪʨʦʣʷ ʟʘ ʟʜʦʨʦʚʴʝʤ ʞʠʚʦʪʥʳʭ ʠ 
ʢʘʯʝʩʪʚʦʤ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ.  
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ABSRTACT.  
Infectious mastitis in lactating cows is a 

common disease causing significant eco-
nomic damage. When studying the problem 
of infectious mastitis, the greatest interest is 
in assessing changes in the immunological 
parameters of milk and blood of cows during 
the occurrence and development of the in-
flammatory process in the udder, which is 
necessary to predict the further course of the 
disease. Timely diagnosis and prediction of 
the course of the inflammatory process dur-
ing infectious mastitis can significantly re-
duce the economic damage caused.  The 
purpose of the study is to study interleukin 
1  and interleukin 10 and their ratio as diag-
nostic biomarkers for assessing the severity 
of infectious mastitis. Analysis of the litera-
ture data and the data we obtained during the 
study revealed that the concentration of in-
terleukin 1  and interleukin 10 in cow's 
milk can serve as a biomarker for assessing 
the severity of infectious mastitis. To con-
duct the research, three groups of lactating 
cows were formed. Each group included 4 
animals, the groups were formed depending 
on the form of infectious mastitis - a group 
of healthy cows, cows with subclinical and 
cows with clinical purulent mastitis. The 
average concentrations of IL-1  in the milk 
of cows with clinical mastitis that we ob-
tained exceed the concentration of IL-1  in 
the milk of healthy cows by 3.3 times, and 
those of cows with subclinical mastitis by 
3.7 times. The concentration of IL-10 in 
milk of cows with subclinical mastitis is 1.2 
times higher than that of healthy animals, 
and the level of cows with clinical mastitis is 
2.7 times higher than that of cows with sub-
clinical mastitis. For the first time, data have 

been obtained on the possibility of using the 
IL-1ɓ/IL-10 ratio to predict the course of 
infectious mastitis. According to the data 
obtained, when the IL-1 /IL-10 ratio in milk 
is 1.8 or more, infectious mastitis acquires a 
chronic relapsing course. 
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ʈɽʌɽʈɸʊ 
ʎʝʣʴ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ 
ʤʠʢʨʦʙʥʦʡ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝ-
ʱʝʥʠʠ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ ʣʦʰʘʜʝʡ ʜʦ ʠ ʧʦʩʣʝ 
ʧʨʠʤʝʥʝʥʠʷ ʩʫʭʦʛʦ ʩʦʣʝʚʦʛʦ ʘʵʨʦʟʦʣʷ, ʘ ʪʘʢ-
ʞʝ ʦʮʝʥʠʪʴ ʜʠʥʘʤʠʢʫ ʤʠʢʨʦʙʥʦʛʦ ʧʝʡʟʘʞʘ ʚ 
ʧʦʤʝʱʝʥʠʠ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ ʣʦʰʘʜʝʡ ʚ ʟʦʥʝ 

ʜʳʭʘʥʠʷ ʞʠʚʦʪʥʳʭ ʠ ʥʘ ʨʘʟʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʩʫʭʦʛʦ ʩʦʣʝʚʦʛʦ ʘʵʨʦʟʦʣʷ. ɼʣʷ 
ʦʮʝʥʢʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʘʣʦʛʝʥʝʨʘʪʦʨʘ ʙʳʣʦ 
ʦʨʛʘʥʠʟʦʚʘʥʦ ʜʚʘ ʧʦʤʝʱʝʥʠʷ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ ʣʦʰʘʜʝʡ ï ʦʧʳʪʥʦʝ ʠ ʢʦʥʪʨʦʣʴʥʦʝ, ʚ ʢʘʞ-
ʜʦʤ ʩʦʜʝʨʞʘʣʦʩʴ ʧʦ 4 ʣʦʰʘʜʠ, ʨʘʟʤʝʨʘʤʠ 6ʭ5ʭ3,5, ʛʜʝ 3,5 ï ʚʳʩʦʪʘ ʧʦʤʝʱʝʥʠʷ ʚ ʚʳʩʰʝʡ 
ʪʦʯʢʝ. ɻʝʨʤʝʪʠʟʠʨʦʚʘʣʠ ʧʦʤʝʱʝʥʠʝ ʫʩʣʦʚʥʦ (ʱʝʣʝʚʳʝ ʧʦʪʝʨʠ ʩʦʭʨʘʥʷʣʠʩʴ) ʚʨʝʤʝʥʥʦ ʩ 
ʧʦʤʦʱʴʶ ʧʦʣʠʢʘʨʙʦʥʘʪʥʳʭ ʥʘʢʣʘʜʦʢ ʥʘ ʦʢʥʘ. ʉʫʭʦʡ ʩʦʣʝʚʦʡ ʘʵʨʦʟʦʣʴ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 
ʧʨʦʮʝʜʫʨʳ ʛʘʣʦʪʝʨʘʧʠʠ ʫ ʣʦʰʘʜʝʡ ʧʦʣʫʯʘʣʠ ʩ ʧʦʤʦʱʴʶ ʛʘʣʦʛʝʥʝʨʘʪʦʨʘ çɻʘʣʦʚʝʪè, ʢʦ-
ʪʦʨʳʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ɹʨʦʥʭʦʜʞʝʥʠʢ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʝʘʥ-
ʩʘ 20 ʤʠʥʫʪ. ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʧʦʤʝʱʝʥʠʠ ʣʦʰʘʜʠ ʛʘʣʦʪʝʨʘʧʠʠ ʥʝ ʧʦʜʚʝʨʛʘʣʠʩʴ. ʀʩʧʦʣʴ-
ʟʦʚʘʣʠ ʚʠʟʫʘʣʴʥʳʡ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ, ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ, ʵʧʠʟʦ-
ʦʪʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʱʝʧʨʠʥʷʪʳʭ ʤʝʪʦʜʠʢ. ɺ ʨʝ-
ʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʤʠʢʨʦʙʥʳʡ ʧʝʡʟʘʞ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʠ 
ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ ʣʦʰʘʜʝʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʝʜʩʪʘʚʣʝʥ ʙʘʢʪʝʨʠʷʤʠ Staphylococcus spp., 
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ʢʦʢʢʘʤʠ ʠ ʧʘʣʦʯʢʘʤʠ ʢʠʰʝʯʥʦʡ ʛʨʫʧʧʳ, ʧʣʝʩʥʝʚʳʤʠ ʛʨʠʙʘʤʠ ʠ ʧʝʨʝʭʦʜʥʳʤʠ ʤʠʢʨʦʦʨ-
ʛʘʥʠʟʤʘʤʠ (Nocardia spp.). ɺ ʜʠʥʘʤʠʢʝ ʧʨʠʤʝʥʝʥʠʷ ʛʘʣʦʘʵʨʦʟʦʣʷ ʨʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 
ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʙʳʣ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʚ ʦʧʳʪʝ ʠ ʢʦʥʪʨʦʣʝ. ʆʪʤʝʯʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 
ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʪʘʬʠʣʦʢʦʢʢʦʚ ʠ ʙʘʢʪʝʨʠʡ ʢʠʰʝʯʥʦʡ ʛʨʫʧʧʳ ʚ ʟʦʥʝ ʜʳʭʘʥʠʷ 
ʞʠʚʦʪʥʳʭ. ʉʥʠʞʝʥʠʝ ʨʦʩʪʘ ʩʪʘʬʠʣʦʢʦʢʢʦʚ ʠ ʙʘʢʪʝʨʠʡ ʢʠʰʝʯʥʦʡ ʛʨʫʧʧʳ ʚ ʪʦʯʢʘʭ, ʤʘʢ-
ʩʠʤʘʣʴʥʦ ʫʜʘʣʝʥʥʳʭ ʦʪ ʨʘʙʦʪʘʶʱʝʛʦ ʛʘʣʦʛʝʥʝʨʘʪʦʨʘ, ʙʳʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ, ʠʣʠ ʥʝ 
ʥʘʙʣʶʜʘʣʦʩʴ ʧʦ ʦʢʦʥʯʘʥʠʠ ʩʝʘʥʩʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʘʣʦʪʝʨʘʧʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ 
ʤʠʢʨʦʙʥʦʡ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʢʘʢ ʤʠʥʠʤʫʤ 1,5 ʤ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ 
ʠʩʪʦʯʥʠʢʘ ʩʫʭʦʛʦ ʩʦʣʝʚʦʛʦ ʘʵʨʦʟʦʣʷ ï ʛʘʣʦʛʝʥʝʨʘʪʦʨʘ. ʕʪʦʪ ʵʬʬʝʢʪ ʦʩʪʘʚʘʣʩʷ ʚʳʨʘʞʝʥ-
ʥʳʤ ʠ ʯʝʨʝʟ 30 ʤʠʥʫʪ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʝʘʥʩʘ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ 
ʘʢʪʠʚʥʦʛʦ ʩʫʭʦʛʦ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʦʛʦ ʘʵʨʦʟʦʣʷ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 
ʧʨʦʮʝʩʩ ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʠʢʨʦʙʥʳʝ ʢʣʝʪʢʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʙʝʟʚʦʞʠʚʘʥʠʝʤ ʧʦʩʣʝʜ-
ʥʠʭ ʠ ʫʩʠʣʝʥʠʝʤ ʠʭ ʛʠʜʨʦʬʦʙʥʳʭ ʩʚʦʡʩʪʚ. 

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
ʃʝʯʝʙʥʳʝ ʩʚʦʡʩʪʚʘ ʩʫʭʦʛʦ ʩʦʣʝʚʦʛʦ 

ʘʵʨʦʟʦʣʷ ʜʣʷ ʣʶʜʝʡ ʩ ʧʨʦʙʣʝʤʘʤʠ ʙʨʦʥʭʦ
-ʣʝʛʦʯʥʦʡ ʩʠʩʪʝʤʳ ʠʟʚʝʩʪʥʳ ʚʦ ʚʩʝʤ ʤʠ-
ʨʝ. ɺ ʩʦʣʷʥʳʭ ʢʦʧʷʭ ʛ. ɺʝʣʠʯʢʘ ʂʨʘʢʦʚ-
ʩʢʦʛʦ ʚʦʝʚʦʜʩʪʚʘ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʦʜʥʘ ʠʟ 
ʧʝʨʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʢʣʠʥʠʯʝʩʢʠʭ 
ʣʝʯʝʙʥʠʮ ʜʣʷ ʣʝʛʦʯʥʳʭ ʙʦʣʴʥʳʭ, ʢʦʪʦʨʘʷ 
ʫʩʧʝʰʥʦ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʠ ʩʝʛʦʜʥʷ. ʇʝʨ-
ʚʳʝ ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-
ʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʠʢʨʦʢʣʠʤʘʪʘ ʩʦʣʷ-
ʥʳʭ ʧʝʱʝʨ, ʚʳʨʘʙʦʪʦʢ ʦʪʥʦʩʷʪ ʢ ʩʝʨʝʜʠʥʝ 
19 ʚʝʢʘ (ɹʦʯʢʦʚʩʢʠʡ ʌ., 1843). ʀ ʩʝʛʦʜʥʷ 
ʩʦʣʷʥʳʝ ʢʫʨʦʨʪʳ, ʣʝʯʝʙʥʠʮʳ, ʮʝʥʪʨʳ 
ʨʝʘʙʠʣʠʪʘʮʠʠ ʜʣʷ ʧʫʣʴʤʦʥʦʣʦʛʠʯʝʩʢʠʭ 
ʙʦʣʴʥʳʭ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦ ʚʩʝ-
ʤʫ ʤʠʨʫ: ʚ ɻʝʨʤʘʥʠʠ, ɸʚʩʪʨʠʠ, ʈʫʤʳʥʠʠ, 
ʇʦʣʴʰʝ, ʈʦʩʩʠʠ. ʆʟʜʦʨʦʚʠʪʝʣʴʥʳʝ ʮʝʥ-
ʪʨʳ ʩʦʟʜʘʶʪʩʷ ʥʘ ʤʝʩʪʝ ʩʦʣʷʥʳʭ ʰʘʭʪ, 
ʚʳʨʘʙʦʪʘʥʥʳʭ ʠʣʠ ʚʥʦʚʴ ʦʙʦʨʫʜʦʚʘʥʥʳʭ 
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠ-
ʢʦʚ ʢʘʤʝʥʥʦʡ ʩʦʣʠ [1]. ʇʝʨʚʳʝ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘʣʴʥʳʝ ʰʘʛʠ ʧʦ ʩʦʟʜʘʥʠʶ ʫʧʨʘʚʣʷʝ-
ʤʦʛʦ ʩ ʧʦʤʦʱʴʶ ʩʫʭʦʛʦ ʩʦʣʝʚʦʛʦ ʘʵʨʦʟʦ-
ʣʷ (ʉʉɸ) ʤʠʢʨʦʢʣʠʤʘʪʘ ʚʥʝ ʧʨʠʨʦʜʥʳʭ 
ʩʦʣʝʚʳʭ ʧʝʱʝʨ ʙʳʣʠ ʧʨʝʜʧʨʠʥʷʪʳ ʚ 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʚ ʩʝʨʝʜʠʥʝ 20-ʛʦ ʚʝʢʘ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʣʝʪʥʝʡ ʥʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʚʨʘʯʝʡ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠ-
ʮʠʥʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʘʢʘʜ. 
ʀ.ʇ.ʇʘʚʣʦʚʘ ʠ ʀʥʩʪʠʪʫʪʘ ʧʫʣʴʤʦʥʦʣʦʛʠʠ 
ʄɿ ʈʌ (ʄʦʩʢʚʘ) ʙʳʣʘ ʜʦʢʘʟʘʥʘ ʚʳʩʦʢʘʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʫʭʦʛʦ ʩʦʣʝʚʦʛʦ ʘʵʨʦʟʦʣʷ 
ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʯʝʣʦʚʝʢʘ ʚ 
ʧʫʣʴʤʦʥʦʣʦʛʠʯʝʩʢʦʡ, ʚ ʪ.ʯ. ʧʝʜʠʘʪʨʠʯʝ-
ʩʢʦʡ ʧʨʘʢʪʠʢʝ [4, 6]. ʄʝʪʦʜ ʩʘʥʦʛʝʥʥʦʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ ʉʉɸ ʙʳʣ ʥʘʟʚʘʥ ʛʘʣʦʪʝʨʘʧʠ-

ʝʡ, ʘ ʩʘʤ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʡ ʘʵʨʦʟʦʣʴ ʩʦʣʠ 
ï ʛʘʣʦʘʵʨʦʟʦʣʝʤ. ʅʝʦʙʭʦʜʠʤʳʡ ʙʨʦʥʭʦʜ-
ʨʝʥʠʨʫʶʱʠʡ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ, 
ʠʤʤʫʥʦʢʦʨʨʝʛʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʛʘʣʦʘʵʨʦ-
ʟʦʣʴʥʦʡ ʪʝʨʘʧʠʠ ʨʝʘʣʠʟʫʝʪʩʷ ʟʘ ʩʯʝʪ 
ʩʚʦʡʩʪʚ ʦʩʦʙʦʡ ʨʝʩʧʠʨʘʙʝʣʴʥʦʡ ʬʨʘʢʮʠʠ 
ʩʦʣʠ, ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʦʟʜʘʝʪʩʷ 
ʩʧʝʮʠʘʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ï ʛʘʣʦʛʝʥʝʨʘ-
ʪʦʨʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʣʝʪʥʝʡ ʵʢʩʧʝ-
ʨʠʤʝʥʪʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦ-
ʪʳ ʤʦʜʝʣʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʤʠʢ-
ʨʦʢʣʠʤʘʪʘ ʚ ʧʦʤʝʱʝʥʠʷʭ ʛʘʣʦʪʝʨʘʧʠʠ 
ʤʦʜʠʬʠʮʠʨʦʚʘʣʠʩʴ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʠʩʴ 
ʩ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʟʜʦ-
ʨʦʚʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ. ʇʦ ʠʪʦʛʘʤ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ ʦʧʫʙʣʠʢʦʚʘʥʦ ʙʦʣʝʝ 50 ʥʘʫʯʥʳʭ 
ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʦʣʝʝ 5 ʤʦʥʦʛʨʘʬʠʡ. ɺ 
ʈʦʩʩʠʠ ʫʩʧʝʰʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʥʝ-
ʩʢʦʣʴʢʦ ʪʳʩʷʯ ʛʘʣʦʢʦʤʥʘʪ ʠ ʛʘʣʦʢʘʙʠʥʝ-
ʪʦʚ ʜʣʷ ʙʨʦʥʭʦ-ʣʝʛʦʯʥʳʭ ʙʦʣʴʥʳʭ. ʈʘʟʨʘ-
ʙʦʪʘʥʳ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ 
ʛʘʣʦʪʝʨʘʧʠʠ ʚ ʙʳʪʦʚʳʭ ʫʩʣʦʚʠʷʭ. 
ɹʦʣʝʝ 20 ʣʝʪ ʥʘʟʘʜ ʤʝʪʦʜʦʤ ʟʘʠʥʪʝʨʝ-

ʩʦʚʘʣʠʩʴ ʝʚʨʦʧʝʡʩʢʠʝ ʚʝʪʝʨʠʥʘʨʥʳʝ ʚʨʘ-
ʯʠ ʠ ʚʣʘʜʝʣʴʮʳ ʣʦʰʘʜʝʡ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 
ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʧʨʦʙʣʝʤʳ, ʦʩʦʙʝʥʥʦ ʭʨʦ-
ʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʪ 
ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʣʦʰʘʜʝʡ, ʦʛʨʘʥʠʯʠʚʘʶʪ 
ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʧʦʨʪʝ. ʇʝʨʚʳʤʠ ʦʮʝ-
ʥʠʣʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʛʘʣʦʘʵʨʦ-
ʟʦʣʷ ʥʘ ʧʨʘʢʪʠʢʝ ʢʦʥʝʚʣʘʜʝʣʴʮʳ. ʋʞʝ 
ʧʝʨʚʳʝ ʥʝʩʢʦʣʴʢʦ ʩʝʘʥʩʦʚ ʧʦʢʘʟʘʣʠ ʚʳʩʦ-
ʢʠʡ ʤʫʢʦʣʠʪʠʯʝʩʢʠʡ ʠ ʤʫʢʦʢʠʥʝʪʠʯʝʩʢʠʡ 
ʵʬʬʝʢʪ ʩʫʭʦʛʦ ʩʦʣʝʚʦʛʦ ʘʵʨʦʟʦʣʷ. ʆʪʤʝ-
ʯʘʣʦʩʴ, ʯʪʦ ʣʦʰʘʜʠ ʙʳʩʪʨʦ ʠ ʵʬʬʝʢʪʠʚʥʦ 
ʦʩʚʦʙʦʞʜʘʣʠʩʴ ʦʪ ʙʨʦʥʭʠʘʣʴʥʦʡ ʩʣʠʟʠ, 
ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʣʦʩʴ ʥʘ ʠʭ ʩʧʦ-
ʩʦʙʥʦʩʪʠ ʥʝʩʪʠ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ. 
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ʆʜʥʘʢʦ, ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʚ ʦʙʣʘ-
ʩʪʠ ʠʟʫʯʝʥʠʷ ʢʣʠʥʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʠ ʛʘʣʦʪʝʨʘʧʠʠ ʚ ʧʨʘʢʪʠʢʝ ʣʝʯʝʥʠʷ ʣʦ-
ʰʘʜʝʡ ʚ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝʪ. 
ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠ ʚ ʥʘʯʘʣʝ 
ʥʘʰʝʡ ʨʘʙʦʪʳ ʩ ʩʫʭʠʤ ʩʦʣʝʚʳʤ ʘʵʨʦʟʦʣʝʤ 
ʚ ʢʦʥʥʦʡ ʤʝʜʠʮʠʥʝ, ʤʳ ʩʪʦʣʢʥʫʣʠʩʴ ʩ 
ʨʷʜʦʤ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʪʨʫʜʥʝʥʠʡ. ʇʝʨ-
ʚʳʡ ʦʧʳʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʛʘʣʦʙʦʢʩʘ ʥʘ ʙʘʟʝ 
ʧʝʨʚʦʡ ʢʦʥʥʦʡ ʢʣʠʥʠʢʠ ʍʝʚʦʩ 
(ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ) ʙʳʣ ʥʘʤʠ ʦʩʫ-
ʱʝʩʪʚʣʝʥ ʝʱʝ ʚ 2009 ʛʦʜʫ, ʥʦ ʥʘʠʙʦʣʝʝ 
ʟʥʘʯʠʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʣʠʥʠʯʝʩʢʦʡ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʠ ʩʦʣʝʚʦʡ ʪʝʨʘʧʠʠ ʤʳ ʩʤʦʛʣʠ 
ʧʦʣʫʯʠʪʴ ʪʦʣʴʢʦ ʯʝʨʝʟ ʪʨʠ ʛʦʜʘ. ɸʜʘʧʪʘ-
ʮʠʷ ʧʨʝʞʥʠʭ ʤʦʜʝʣʝʡ ʛʘʣʦʛʝʥʝʨʘʪʦʨʦʚ ʢ 
ʨʘʙʦʪʝ ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʤ ʧʦʤʝʱʝʥʠʠ 
ʧʦʪʨʝʙʦʚʘʣʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʩʦʚʝʨ-
ʰʝʥʩʪʚʦʚʘʥʠʷ ʦʩʥʦʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 
ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʨʝʞʠʤʳ ʝʛʦ ʨʘʙʦʪʳ 
ʠ ʫʭʦʜʘ. ʅʦ ʫʞʝ ʨʝʟʫʣʴʪʘʪʳ ʧʝʨʚʳʭ 
ʥʘʙʣʶʜʝʥʠʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʠ ʦʯʝʥʴ 
ʦʙʥʘʜʝʞʠʚʘʶʱʠʤʠ. ɹʦʣʝʝ 70 ʣʦʰʘʜʝʡ ʚ 
ʧʝʨʠʦʜ ʩ 2010 ʧʦ 2015 ʛʛ. ʫʯʘʩʪʚʦʚʘʣʦ ʚ 
ʩʝʨʠʷʭ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥ-
ʪʦʚ ʧʦ ʠʟʫʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʘ 
ʩʫʭʦʛʦ ʩʦʣʝʚʦʛʦ ʘʵʨʦʟʦʣʷ ʚ ʢʦʥʥʦʡ ʤʝʜʠ-
ʮʠʥʝ. ʅʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʨʘʢʪʠʢʫʶ-
ʱʠʝ ʚʝʪʝʨʠʥʘʨʥʳʝ ʚʨʘʯʠ ʠ ʫʯʝʥʳʝ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠ-
ʚʝʨʩʠʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʥʘ 
ʨʘʟʥʳʭ ʢʦʥʥʳʭ ʧʣʦʱʘʜʢʘʭ ʃʝʥʠʥʛʨʘʜ-
ʩʢʦʡ ʦʙʣʘʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʥʝʩʢʦʣʴʢʠʭ ʩʝ-
ʨʠʡ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʢʘʟʘʣʠ ʧʦʚʳʰʝʥʠʝ 
ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ ʣʦʰʘʜʝʡ, ʧʨʦ-
ʭʦʜʠʚʰʠʭ ʢʫʨʩ ʛʘʣʦʪʝʨʘʧʠʠ, ʘ ʪʘʢʞʝ ʩʪʘ-
ʙʠʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ ʘʫʩʢʫʣʴʪʘʪʠʚʥʦʡ ʢʘʨ-
ʪʠʥʳ ʚ ʣʝʛʢʠʭ, ʠʩʯʝʟʥʦʚʝʥʠʝ ʦʜʳʰʢʠ ʠ 
ʘʢʪʠʚʥʦʝ ʦʪʜʝʣʝʥʠʝ ʤʦʢʨʦʪʳ. ʀʩʩʣʝʜʦʚʘ-
ʥʠʷ ʢʨʦʚʠ ʣʦʰʘʜʝʡ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʌɻɹʋ 
ʅʀʀ ʃʆʈ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) ʧʦʢʘʟʘʣʠ, 
ʯʪʦ ʧʦʜ ʚʣʠʷʥʠʝʤ ʛʘʣʦʪʝʨʘʧʠʠ ʚ ʧʝʨʠʬʝ-
ʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʥʝ ʪʦʣʴʢʦ 
ʯʠʩʣʦ ʥʝʡʪʨʦʬʠʣʦʚ, ʩʧʦʩʦʙʥʳʭ ʢ ʬʘʛʦʮʠ-
ʪʦʟʫ, ʥʦ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʣʦʱʝʥʥʳʭ ʠʤʠ 
ʦʙʲʝʢʪʦʚ ʧʦʯʪʠ ʚ 2,0 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʠʩʭʦʜʥʳʤ ʟʥʘʯʝʥʠʝʤ ʠ ʫʨʦʚʥʝʤ ʛʨʫʧʧʳ 
ʢʦʥʪʨʦʣʷ [2, 3]. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʚ ʨʝʟʫʣʴ-
ʪʘʪʝ ʣʦʥʛʠʪʶʜʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘʤ ʫʜʘ-
ʣʦʩʴ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʟ-
ʣʠʯʥʳʭ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʣʝʯʝ-

ʥʠʷ ʙʨʦʥʭʦ-ʣʝʛʦʯʥʦʡ ʧʘʪʦʣʦʛʠʠ ʫ ʣʦʰʘ-
ʜʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ, ʛʘʣʦʪʝʨʘʧʠʠ. ʇʦʢʘʟʘʥʦ, 
ʯʪʦ ʩʫʭʦʡ ʩʦʣʝʚʦʡ ʘʵʨʦʟʦʣʴ ʥʝ ʫʩʪʫʧʘʝʪ ʚ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʤ ʤʫ-
ʢʦʢʠʥʝʪʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʘʤ, ʘ ʩ ʪʦʯʢʠ 
ʟʨʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʪʩʫʪ-
ʩʪʚʠʷ ʫʣʴʮʝʨʦʛʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠ ʢʦʤ-
ʬʦʨʪʥʦʩʪʠ ʧʨʦʮʝʜʫʨʳ ʦʙʣʘʜʘʝʪ ʦʯʝʚʠʜ-
ʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ [2, 3, 6]. 
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʝʘʥʩʳ ʛʘʣʦʪʝ-

ʨʘʧʠʠ ʧʦʣʫʯʘʶʪ ʙʦʣʝʝ 1000 ʣʦʰʘʜʝʡ ʚ 
ʨʘʟʥʳʭ ʢʦʥʥʦ-ʩʧʦʨʪʠʚʥʳʭ ʢʦʤʧʣʝʢʩʘʭ 
ʩʪʨʘʥʳ. ɻʘʣʦʛʝʥʝʨʘʪʦʨʳ ʨʘʟʣʠʯʥʳʭ ʤʦʜʠ-
ʬʠʢʘʮʠʡ, ʧʦʨʪʘʪʠʚʥʳʝ ʠ ʩʪʘʮʠʦʥʘʨʥʳʝ, 
ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʨʘʙʦʪʝ ʚ ʣʶʙʳʭ ʫʩʣʦ-
ʚʠʷʭ, ʧʦʟʚʦʣʷʶʪ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʤʝʪʦʜ ʛʘʣʦʩʘʥʘʮʠʠ ʥʝ ʪʦʣʴʢʦ ʨʝʩʧʠʨʘʪʦʨ-
ʥʦʡ ʩʠʩʪʝʤʳ ʣʦʰʘʜʝʡ, ʥʦ ʠ ʢʦʞʥʳʭ ʧʦ-
ʢʨʦʚʦʚ, ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʘ 
ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʉʇɸ-ʧʨʦʮʝʜʫʨʳ. 
ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʨʦʙʝʣʳ ʚ ʥʘʫʯʥʦ-

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʩʚʦʡʩʪʚ 
ʩʫʭʦʛʦ ʩʦʣʝʚʦʛʦ ʘʵʨʦʟʦʣʷ ʝʱʝ ʦʩʪʘʶʪʩʷ. ɺ 
ʯʘʩʪʥʦʩʪʠ, ʠʟʚʝʩʪʥʳ ʠ ʧʦʜʪʚʝʨʞʜʝʥʳ 
ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʘʢʪʝ-
ʨʠʮʠʜʥʳʝ ʩʚʦʡʩʪʚʘ ʩʦʣʠ. ʉʪʝʥʜʦʚʳʝ ʦʧʳ-
ʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʛʠʜʨʦʬʠʣʴʥʦʩʪʴ ʩʦʣʝ-
ʚʦʛʦ ʘʵʨʦʟʦʣʷ ï ʦʩʥʦʚʥʦʡ ʧʨʦʩʪʦʡ ʤʝʭʘ-
ʥʠʟʤ ʨʘʟʨʫʰʝʥʠʷ ʤʠʢʨʦʙʥʦʡ ʢʣʝʪʢʠ. ʕʪʠ 
ʞʝ ʩʚʦʡʩʪʚʘ ʩʦʣʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ, 
ʥʘʧʨʠʤʝʨ, ʚ ʙʳʪʫ, ʥʦ ʚ ʚʝʪʝʨʠʥʘʨʥʦʡ 
ʧʨʘʢʪʠʢʝ ʤʦʛʫʪ ʠʤʝʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘ-
ʯʝʥʠʝ ʧʨʠ ʚʳʙʦʨʝ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʪʝʨʘ-
ʧʠʠ. 
ɺʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʠ ʦʧʨʝʜʝʣʠʣʦ 

ʮʝʣʴ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʧʨʦʚʝʩʪʠ 
ʦʮʝʥʢʫ ʤʠʢʨʦʙʥʦʡ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʚʦʟʜʫ-
ʭʘ ʚ ʧʦʤʝʱʝʥʠʠ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ ʣʦʰʘʜʝʡ 
ʜʦ ʠ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʩʫʭʦʛʦ ʩʦʣʝʚʦʛʦ 
ʘʵʨʦʟʦʣʷ, ʘ ʪʘʢʞʝ ʦʮʝʥʠʪʴ ʜʠʥʘʤʠʢʫ ʤʠʢ-
ʨʦʙʥʦʛʦ ʧʝʡʟʘʞʘ ʚ ʧʦʤʝʱʝʥʠʠ ʜʣʷ ʩʦʜʝʨ-
ʞʘʥʠʷ ʣʦʰʘʜʝʡ ʚ ʟʦʥʝ ʜʳʭʘʥʠʷ ʞʠʚʦʪʥʳʭ 
ʠ ʥʘ ʨʘʟʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʩʫʭʦ-
ʛʦ ʩʦʣʝʚʦʛʦ ʘʵʨʦʟʦʣʷ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ɼʣʷ ʦʮʝʥʢʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʦʙʩʝʤʝ-

ʥʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʘ-
ʣʦʛʝʥʝʨʘʪʦʨʘ ʙʳʣʦ ʦʨʛʘʥʠʟʦʚʘʥʦ ʜʚʘ ʧʦ-
ʤʝʱʝʥʠʷ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ ʣʦʰʘʜʝʡ ï 
ʦʧʳʪʥʦʝ ʠ ʢʦʥʪʨʦʣʴʥʦʝ, ʚ ʢʘʞʜʦʤ ʩʦʜʝʨ-
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ʞʘʣʦʩʴ ʧʦ 4 ʣʦʰʘʜʠ, ʨʘʟʤʝʨʘʤʠ 6ʭ5ʭ3,5, 
ʛʜʝ 3,5 ï ʚʳʩʦʪʘ ʧʦʤʝʱʝʥʠʷ ʚ ʚʳʩʰʝʡ 
ʪʦʯʢʝ. ɻʝʨʤʝʪʠʟʠʨʦʚʘʣʠ ʧʦʤʝʱʝʥʠʝ 
ʫʩʣʦʚʥʦ (ʱʝʣʝʚʳʝ ʧʦʪʝʨʠ ʩʦʭʨʘʥʷʣʠʩʴ) 
ʚʨʝʤʝʥʥʦ ʩ ʧʦʤʦʱʴʶ ʧʦʣʠʢʘʨʙʦʥʘʪʥʳʭ 
ʥʘʢʣʘʜʦʢ ʥʘ ʦʢʥʘ. ʉʫʭʦʡ ʩʦʣʝʚʦʡ ʘʵʨʦ-
ʟʦʣʴ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʛʘʣʦʪʝʨʘ-
ʧʠʠ ʜʣʷ ʣʦʰʘʜʝʡ ʧʦʣʫʯʘʣʠ ʩ ʧʦʤʦʱʴʶ 
ʛʘʣʦʛʝʥʝʨʘʪʦʨʘ çɻʘʣʦʚʝʪè (ʆʆʆ ʄʝʜʠ-
ʢʦʤʧʣʘʡʥʩ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ), ʢʦʪʦʨʳʡ 
ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ 
ɹʨʦʥʭʦʜʞʝʥʠʢ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʝʘʥ-
ʩʘ 20 ʤʠʥʫʪ. ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʧʦʤʝʱʝʥʠʠ 
ʣʦʰʘʜʠ ʛʘʣʦʪʝʨʘʧʠʠ ʥʝ ʧʦʜʚʝʨʛʘʣʠʩʴ. 
ɺ ʢʘʞʜʦʤ ʧʦʤʝʱʝʥʠʠ ʙʳʣʦ ʦʙʦʟʥʘʯʝ-

ʥʦ ʪʨʠ ʪʦʯʢʠ, ʦʪʢʫʜʘ ʧʨʦʠʟʚʦʜʠʣʠ ʦʪʙʦʨ 
ʧʨʦʙ ʚʦʟʜʫʭʘ: 
1 - ʣʘʨʴ ʜʣʷ ʭʨʘʥʝʥʠʷ ʢʦʨʤʦʚ (ʚ ʢʦʥ-

ʪʨʦʣʝ ʨʘʟʤʝʩʪʠʣʠ ʩʠʤʤʝʪʨʠʯʥʦ ʚ ʫʛʣʫ); 
2 - ʧʦ ʮʝʥʪʨʫ ʧʦʤʝʱʝʥʠʷ, ʥʘ ʚʳʩʦʪʝ 

ʧʨʠʤʝʨʥʦ 60 ʩʤ ʦʪ ʧʦʣʘ; 
3 - ʧʦʣʢʘ ʦʢʦʣʦ ʜʝʥʥʠʢʘ ʥʘ ʚʳʩʦʪʝ 150 

ʩʤ ʦʪ ʧʦʣʘ. 
ʆʮʝʥʢʫ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʦʙʩʝʤʝʥʝʥʥʦ-

ʩʪʠ ʚʦʟʜʫʭʘ ʚ ʦʧʳʪʝ ʧʨʦʚʦʜʠʣʠ ʟʘ 30 ʤʠ-
ʥʫʪ ʜʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʘʣʦʛʝʥʝʨʘʪʦʨʘ, ʚʦ 
ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʘʣʦʛʝʥʝʨʘʪʦʨʘ ʠ 
ʯʝʨʝʟ 30 ʤʠʥʫʪ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʩʝʘʥʩʘ. 
ʆʮʝʥʢʫ ʧʨʦʙ ʚʦʟʜʫʭʘ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʧʦ-
ʤʝʱʝʥʠʠ ʧʨʦʠʟʚʦʜʠʣʠ ʧʦ ʪʦʤʫ ʞʝ ʧʨʠʥ-
ʮʠʧʫ, ʥʦ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʘʣʦʛʝʥʝʨʘʪʦ-
ʨʘ. ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʧʨʠ-
ʩʫʪʩʪʚʠʠ ʢʣʠʥʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʣʦʰʘʜʝʡ. 
ʀʩʧʦʣʴʟʦʚʘʣʠ ʚʠʟʫʘʣʴʥʳʡ, ʠʥʩʪʨʫ-

ʤʝʥʪʘʣʴʥʳʡ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ, ʤʠʢ-
ʨʦʩʢʦʧʠʯʝʩʢʠʡ, ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʡ ʤʝ-
ʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙ-
ʱʝʧʨʠʥʷʪʳʭ ʤʝʪʦʜʠʢ. 
ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʧʨʦʙ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶ-
ʱʝʡ ʩʨʝʜʳ. 
ɺʩʷ ʨʘʙʦʪʘ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʦʛʣʘʩʥʦ ʩʘʥʠʪʘʨʥʦ-
ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʘʚʠʣ ʉʇ 1.3.2322-
08 çɹʝʟʦʧʘʩʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʘʤʠ 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) ï 
ʚ ʩʪʝʨʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʠʩʧʦʣʴʟʫʷ ʙʦʢʩ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ɹʄɹ-
II-çʃʘʤʠʥʘʨ-ʉè-1, 2 (221.120) ʢʣʘʩʩ II 
(ʪʠʧ ɸ2) (LamSystems, ʛ. ʄʠʘʩʩ, ʏʝʣʷʙʠʥ-
ʩʢʘʷ ʦʙʣʘʩʪʴ). 
ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʦʩʪʳʝ 

(ʤʷʩʦ-ʧʝʧʪʦʥʥʳʡ ʘʛʘʨ (ʄʇɸ) ʜʣʷ ʦʧʨʝʜʝ-
ʣʝʥʠʷ ʦʙʱʝʛʦ ʤʠʢʨʦʙʥʦʛʦ ʯʠʩʣʘ), ʩʝʣʝʢ-
ʪʠʚʥʳʝ (ʩʪʘʬʠʣʦʢʦʢʢʦʚʳʡ ʘʛʘʨ ʜʣʷ ʚʳʜʝ-
ʣʝʥʠʷ ʢʦʢʢʦʚʦʡ ʤʠʢʨʦʬʣʦʨʳ) ʠ ʜʠʬʬʝ-
ʨʝʥʮʠʘʣʴʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ (ʩʨʝʜʘ ʕʥʜʦ 
ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ï 
ʵʥʪʝʨʦʙʘʢʪʝʨʠʡ) ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʧʨʦ-
ʠʟʚʦʜʩʪʚʘ ʅʀʎʌ (ʅʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʬʘʨʤʘʢʦʪʝʨʘ-
ʧʠʠ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ), ʌɹʋʅ ɻʅʎ ʇʄɹ 
(ʛ. ʆʙʦʣʝʥʩʢ, ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ). 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʅ ʩʨʝʜ ʠʩʧʦʣʴʟʦʚʘ-

ʣʠ ʨʅ-ʤʝʪʨ-ʤʠʣʣʠʚʦʣʴʪʤʝʪʨ ʨʅ-410 
(ʆʆʆ çʅʇʆ ɸʢʚʠʜʦʥè, ʛ. ʇʦʜʦʣʴʩʢ, 
ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ). ɼʣʷ ʚʟʚʝʰʠʚʘʥʠʷ 
ʥʘʚʝʩʦʢ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʣʘʙʦʨʘʪʦʨʥʳʝ ʚʝʩʳ. 
ʂʦʥʪʨʦʣʴ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʧʨʦʚʦʜʠʣʠ ʩʝʜʠʤʝʥʪʘ-
ʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ (ʧʦ ʂʦʭʫ), ʦʩʥʦʚʘʥʥʳʤ 
ʥʘ ʦʩʝʜʘʥʠʠ ʤʠʢʨʦʙʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 
ʧʣʦʪʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 
ʩʠʣʳ ʪʷʞʝʩʪʠ. 
ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʯʘʰʢʠ ʇʝʪ-

ʨʠ ʩʦ ʩʨʝʜʘʤʠ ʦʪʢʨʳʚʘʣʠ ʥʘ 3 ʤʠʥʫʪʳ. 
ɼʘʣʝʝ ʯʘʰʢʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪʝ 
ʧʨʠ t 37Ñ0,5Áʉ ʚ ʪʝʯʝʥʠʝ 72 ʯʘʩʦʚ. ʂʘʞ-
ʜʳʝ 24 ʯʘʩʘ ʧʨʦʚʦʜʠʣʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ 
ʘʥʘʣʠʟ ʚʳʨʦʩʰʠʭ ʢʦʣʦʥʠʡ. 
ɼʣʷ ʠʥʢʫʙʠʨʦʚʘʥʠʷ ʧʦʩʝʚʦʚ ʠʩʧʦʣʴ-

ʟʦʚʘʣʠ ʪʝʨʤʦʩʪʘʪ ʚʦʟʜʫʰʥʳʡ ʣʘʙʦʨʘʪʦʨ-
ʥʳʡ ʍʊ-3/40 (ʧʨʦʠʟʚʦʜʩʪʚʦ ɿɸʆ çʇʷʪʴ 
ʦʢʝʘʥʦʚè, ʄʠʥʩʢ). 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥ ʨʦʩʪ ʤʠʢʨʦʦʨ-

ʛʘʥʠʟʤʦʚ ʚ ʪʦʯʢʘʭ 1, 2, 3 ʜʦ ʧʨʦʚʝʜʝʥʠʷ 
ʦʧʳʪʘ. ʆʪʯʝʪʣʠʚʦ ʚʠʜʥʦ, ʯʪʦ ʚ ʮʝʥʪʨʘʣʴ-
ʥʦʡ ʪʦʯʢʝ ʨʦʩʪ ʩʪʘʬʠʣʦʢʦʢʢʦʚ ʠ ʙʘʢʪʝʨʠʡ 
ʢʠʰʝʯʥʦʡ ʛʨʫʧʧʳ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʥʘ ʣʘʨʝ ʠ 
ʥʘ ʧʦʣʢʝ, ʘ ʨʦʩʪ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʠʢʨʦ-
ʦʨʛʘʥʠʟʤʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ. ɺʦʟʤʦʞ-
ʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʝʡ ʧʨʦʭʦʜʠʤʦʩʪʴʶ 
ʵʪʦʡ ʯʘʩʪʠ ʧʦʤʝʱʝʥʠʷ. 
ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥ ʨʦʩʪ ʤʠʢʨʦʦʨ-

ʛʘʥʠʟʤʦʚ ʚ ʪʦʯʢʘʭ 1, 2, 3 ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ 
ʛʘʣʦʛʝʥʝʨʘʪʦʨʘ. ʍʦʨʦʰʦ ʚʠʜʥʦ, ʯʪʦ ʚ ʮʝʥ-
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ʪʨʘʣʴʥʦʡ ʪʦʯʢʝ ʨʦʩʪ ʥʘ ʄʇɸ ʠ ʩʨʝʜʝ ʕʥ-
ʜʦ ʠ ʩʪʘʬʠʣʦʢʦʢʢʦʚʦʤ ʘʛʘʨʝ ʟʥʘʯʠʪʝʣʴʥʦ 
ʥʠʞʝ, ʯʝʤ ʚ ʪʦʯʢʘʭ 1 ʠ 3. 
ʅʘ ʨʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝʥ ʨʦʩʪ ʤʠʢʨʦʦʨ-

ʛʘʥʠʟʤʦʚ ʚ ʪʦʯʢʘʭ 1, 2, 3 ʧʦʩʣʝ ʟʘʚʝʨʰʝ-
ʥʠʷ ʨʘʙʦʪʳ ʛʘʣʦʛʝʥʝʨʘʪʦʨʘ. ɺʠʜʥʦ ʟʥʘʯʠ-
ʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʪʘʬʠʣʦ-
ʢʦʢʢʦʚ ʠ ʙʘʢʪʝʨʠʡ ʢʠʰʝʯʥʦʡ ʛʨʫʧʧʳ ʚ 
ʮʝʥʪʨʘʣʴʥʦʡ ʪʦʯʢʝ. 
ʅʘ ʨʠʩ. 4-5 ʧʨʝʜʩʪʘʚʣʝʥ ʨʦʩʪ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʦʚ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʪʦʯʢʝ ʜʦ, ʚʦ 
ʚʨʝʤʷ ʠ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʛʘʣʦʛʝʥʝʨʘʪʦ-
ʨʘ ʯʝʨʝʟ 24 ʠ 72 ʯʘʩʘ ʧʦʩʣʝ ʠʥʢʫʙʠʨʦʚʘ-
ʥʠʷ ʩʪʘʬʠʣʦʢʦʢʢʦʚʦʤ ʘʛʘʨʝ ï ʧʠʪʘʪʝʣʴ-
ʥʦʡ ʩʨʝʜʝ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʧʘʪʦʛʝʥʥʳʭ ʩʪʘ-
ʬʠʣʦʢʦʢʢʦʚ ʠʟ ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʥʝʢʣʠʥʠʯʝ-
ʩʢʠʭ ʦʙʨʘʟʮʦʚ ʥʘ ʦʩʥʦʚʘʥʠʠ ʬʝʨʤʝʥʪʘʮʠʠ 
ʤʘʥʥʠʪʘ, ʦʙʨʘʟʦʚʘʥʠʷ ʧʠʛʤʝʥʪʘ ʠ ʞʝʣʘʪʠ-
ʥʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʍʦʨʦʰʦ ʚʠʜʥʦ, 
ʥʘʠʙʦʣʴʰʘʷ ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʦʙʩʝʤʝʥʝʥ-
ʥʦʩʪʴ ʙʳʣʘ ʜʦ ʚʢʣʶʯʝʥʠʷ ʛʘʣʦʛʝʥʝʨʘʪʦʨʘ, 
ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʘʩʴ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ 
ʘʧʧʘʨʘʪʘ ʠ ʧʦʩʣʝ ʵʢʩʧʦʟʠʮʠʠ 30 ʤʠʥʫʪ. 
ʅʘ ʨʠʩ. 6-8 ʧʨʝʜʩʪʘʚʣʝʥ ʨʦʩʪ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʦʚ ʚ ʧʨʦʙʝ ʠʟ ʮʝʥʪʨʘʣʴʥʦʡ ʪʦʯʢʠ 

ʈʠʩʫʥʦʢ 1 ï ɹʘʢʪʝʨʠʘʣʴʥʘʷ ʦʙʩʝʤʝʥʝʥ-
ʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ 1, 2 ʠ 3 ʪʦʯʢʘʭ ʜʦ  
ʧʨʠʤʝʥʝʥʠʷ ʛʘʣʦʛʝʥʝʨʘʪʦʨʘ (ʨʦʩʪ  
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʩʪʘʬʠʣʦʢʦʢʢʦʚʦʤ 
ʘʛʘʨʝ, ʄʇɸ, ʩʨʝʜʝ ʕʥʜʦ ʯʝʨʝʟ 48 ʯʘʩʦʚ 
ʠʥʢʫʙʠʨʦʚʘʥʠʷ ʚ ʪʝʨʤʦʩʪʘʪʝ). 

ʈʠʩʫʥʦʢ 2 ï ɹʘʢʪʝʨʠʘʣʴʥʘʷ  
ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ 1, 2 ʠ 3  
ʪʦʯʢʘʭ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ  

ʛʘʣʦʛʝʥʝʨʘʪʦʨʘ (ʨʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʦʚ ʥʘ ʩʪʘʬʠʣʦʢʦʢʢʦʚʦʤ ʘʛʘʨʝ, ʄʇɸ, 
ʩʨʝʜʝ ʕʥʜʦ 48 ʯʘʩʦʚ ʠʥʢʫʙʠʨʦʚʘʥʠʷ ʚ 

ʪʝʨʤʦʩʪʘʪʝ). 

ʈʠʩʫʥʦʢ 3 ï ɹʘʢʪʝʨʠʘʣʴʥʘʷ ʦʙʩʝʤʝʥʝʥ-
ʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ 1, 2 ʠ 3 ʪʦʯʢʝ ʧʦʩʣʝ 
ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʛʘʣʦʛʝʥʝʨʘʪʦʨʘ 
(ʨʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʩʪʘʬʠʣʦ-
ʢʦʢʢʦʚʦʤ ʘʛʘʨʝ, ʄʇɸ, ʩʨʝʜʝ ʕʥʜʦ 48 
ʯʘʩʦʚ ʠʥʢʫʙʠʨʦʚʘʥʠʷ ʚ ʪʝʨʤʦʩʪʘʪʝ). 
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ʯʝʨʝʟ 72 ʯʘʩʘ ʠʥʢʫʙʠʨʦʚʘʥʠʷ ʥʘ ʩʨʝʜʝ 
ʕʥʜʦ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʮʝʣʷʭ ʚʳʜʝ-
ʣʝʥʠʷ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʛʨʘʤʦʪʨʠʮʘ-
ʪʝʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢʠʰʝʯʥʦʡ 
ʛʨʫʧʧʳ. ʍʦʨʦʰʦ ʚʠʜʥʦ, ʯʪʦ ʧʦʩʣʝ ʧʨʠʤʝ-
ʥʝʥʠʷ ʛʘʣʦʛʝʥʝʨʘʪʦʨʘ ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʦʙ-
ʩʝʤʝʥʝʥʥʦʩʪʴ ʩʪʘʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, 
ʯʝʤ ʜʦ ʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ. ʊʘʢʞʝ ʦʪʤʝ-
ʯʝʥ ʠ ʤʝʥʴʰʠʡ ʨʦʩʪ ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ. 
ʆʩʦʙʝʥʥʦ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʳ ʙʘʢʪʝʨʠʮʠʜ-
ʥʳʡ ʠ ʬʫʥʛʠʮʠʜʥʳʡ ʵʬʬʝʢʪʳ ʚ ʮʝʥʪʨʘʣʴ-
ʥʦʡ ʪʦʯʢʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʤʘʢʩʠʤʘʣʴʥʦ 
ʙʣʠʟʢʦ ʢ ʛʘʣʦʛʝʥʝʨʘʪʦʨʫ. 
ʅʘ ʨʠʩ. 9-10 ʧʨʝʜʩʪʘʚʣʝʥ ʨʦʩʪ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʦʚ ʚ ʧʨʦʙʝ ʠʟ ʮʝʥʪʨʘʣʴʥʦʡ ʪʦʯʢʠ 
ʯʝʨʝʟ 72 ʯʘʩʘ ʠʥʢʫʙʠʨʦʚʘʥʠʷ ʥʘ ʤʷʩʦʧʝʧ-
ʪʦʥʥʦʤ ʘʛʘʨʝ (ʄʇɸ) ï ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ 
ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʥʝ-
ʩʝʣʝʢʪʠʚʥʦʡ ʠ ʧʦʜʭʦʜʠʪ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦ-
ʚʘʥʠʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʥʝʪʨʝʙʦʚʘʪʝʣʴ-
ʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʍʦʨʦʰʦ ʚʠʜʥʦ, 
ʯʪʦ ʤʝʥʴʰʝ ʚʩʝʛʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʙʳʣʦ 
ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʪʦʯʢʝ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʛʘ-
ʣʦʛʝʥʝʨʘʪʦʨʘ. 
ʅʘ ʨʠʩ. 11 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʫʣʴʪʫʨʘ 

Staphylococcus spp. ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʠʟ 
ʪʦʯʝʢ 1, 2 ʠ 3 ʥʘ 3-ʡ ʜʝʥʴ ʠʥʢʫʙʠʨʦʚʘʥʠʷ. 

ʈʠʩʫʥʦʢ 4 ï ʈʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ 
ʩʪʘʬʠʣʦʢʦʢʢʦʚʦʤ ʘʛʘʨʝ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 
ʪʦʯʢʝ ʜʦ, ʚʦ ʚʨʝʤʷ ʠ ʧʦʩʣʝ ʨʘʙʦʪʳ ʛʘ-
ʣʦʛʝʥʝʨʘʪʦʨʘ (ʯʝʨʝʟ 24 ʯʘʩʘ ʧʦʩʣʝ ʠʥ-

ʢʫʙʠʨʦʚʘʥʠʷ). 

ʈʠʩʫʥʦʢ 5 ï ʈʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ 
ʩʪʘʬʠʣʦʢʦʢʢʦʚʦʤ ʘʛʘʨʝ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 
ʪʦʯʢʝ ʜʦ, ʚʦ ʚʨʝʤʷ ʠ ʧʦʩʣʝ ʨʘʙʦʪʳ  
ʛʘʣʦʛʝʥʝʨʘʪʦʨʘ (ʯʝʨʝʟ 72 ʯʘʩʘ ʧʦʩʣʝ  
ʠʥʢʫʙʠʨʦʚʘʥʠʷ, ʚʠʜ ʩʦ ʩʪʦʨʦʥʳ  

ʜʦʥʳʰʢʘ). 

ʈʠʩʫʥʦʢ 6 ï ʈʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ 
ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ ʥʘ ʩʨʝʜʝ ʕʥʜʦ ʚ  
ʪʦʯʢʘʭ 1, 2, 3 ʜʦ, ʚʦ ʚʨʝʤʷ ʠ ʧʦʩʣʝ  

ʨʘʙʦʪʳ ʛʘʣʦʛʝʥʝʨʘʪʦʨʘ (ʯʝʨʝʟ 72 ʯʘʩʘ 
ʠʥʢʫʙʠʨʦʚʘʥʠʷ). 
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ʈʠʩʫʥʦʢ 7 ï ʈʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ 
ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ ʥʘ ʩʨʝʜʝ ʕʥʜʦ ʚ ʮʝʥ-
ʪʨʘʣʴʥʦʡ ʪʦʯʢʝ ʜʦ, ʚʦ ʚʨʝʤʷ ʠ ʧʦʩʣʝ ʨʘ-
ʙʦʪʳ ʛʘʣʦʛʝʥʝʨʘʪʦʨʘ (ʯʝʨʝʟ 72 ʯʘʩʘ ʠʥ-
ʢʫʙʠʨʦʚʘʥʠʷ, ʚʠʜ ʩʦ ʩʪʦʨʦʥʳ ʜʦʥʳʰʢʘ). 

ʈʠʩʫʥʦʢ 8 ï ʈʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ 
ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ ʥʘ ʩʨʝʜʝ ʕʥʜʦ ʚ ʮʝʥ-
ʪʨʘʣʴʥʦʡ ʪʦʯʢʝ ʜʦ, ʚʦ ʚʨʝʤʷ ʠ ʧʦʩʣʝ ʨʘ-
ʙʦʪʳ ʛʘʣʦʛʝʥʝʨʘʪʦʨʘ (ʯʝʨʝʟ 72 ʯʘʩʘ ʠʥ-
ʢʫʙʠʨʦʚʘʥʠʷ, ʚʠʜ ʦʪʢʨʳʪʦʡ ʯʘʰʢʠ). 

ʈʠʩʫʥʦʢ 9 ï ʈʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ 
ʄʇɸ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʪʦʯʢʝ (ʯʝʨʝʟ 72 ʯʘʩʘ 

ʠʥʢʫʙʠʨʦʚʘʥʠʷ, ʚʠʜ ʩʦ ʩʪʦʨʦʥʳ  
ʜʦʥʳʰʢʘ). 

ʈʠʩʫʥʦʢ 10 ï ʈʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ 
ʄʇɸ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʪʦʯʢʝ (ʯʝʨʝʟ 72 ʯʘʩʘ 
ʠʥʢʫʙʠʨʦʚʘʥʠʷ, ʚʠʜ ʙʝʟ ʢʨʳʰʢʠ). 

ɺʳʩʦʢʘʷ ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ ʚʦʟʜʫʭʘ 
ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ 
ʚ ʧʦʤʝʱʝʥʠʷʭ, ʛʜʝ ʩʦʜʝʨʞʘʪʩʷ ʣʦʰʘʜʠ, ï 
ʷʚʣʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ. ʉ ʮʝʣʴʶ ʩʥʠ-
ʞʝʥʠʷ ʤʠʢʨʦʙʥʦʡ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʠ ʩʦ-
ʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ ʚ ʢʦʥʥʦ-
ʩʧʦʨʪʠʚʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʩʦʙʣʶʜʘʶʪ ʤʝʨʳ 
ʛʠʛʠʝʥʳ: ʨʝʛʫʣʷʨʥʘʷ ʫʙʦʨʢʘ ʥʘʚʦʟʘ, ʩʤʝʥʘ 
ʧʦʜʩʪʠʣʢʠ, ʩʤʘʯʠʚʘʥʠʝ ʠ ʧʦʜʤʝʪʘʥʠʝ 
ʧʨʦʭʦʜʦʚ, ʜʝʟʠʥʬʝʢʮʠʷ ʠ, ʢʦʥʝʯʥʦ, ʧʨʦ-
ʚʝʪʨʠʚʘʥʠʝ. ʆʜʥʘʢʦ, ʣʦʰʘʜʠ ʚ ʪʘʢʠʭ ʧʦ-
ʤʝʱʝʥʠʷʭ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠ-
ʢʘʤʠ ʪʝʧʣʘ, ʚʣʘʛʠ ʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʊʝ ʣʦʰʘʜʠ, ʢʦʪʦʨʳʝ 
ʠʤʝʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʟʜʦ-
ʨʦʚʴʷ (ʘʪʦʧʠʷ, ʘʣʣʝʨʛʠʷ, ʘʩʪʤʘ ʠ ʧʨ.) ʩʪʘ-
ʥʦʚʷʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ ʧʳʣʝʚʦʡ ʠ 
ʤʠʢʨʦʙʥʦʡ ʠʥʛʘʣʷʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʝ. ɼʣʷ 
ʪʘʢʠʭ ʣʦʰʘʜʝʡ ʧʦʜʜʝʨʞʘʥʠʝ ʛʠʛʠʝʥʳ ʟʦ-
ʥʳ ʜʳʭʘʥʠʷ ʠ ʚʦʟʜʫʭʦʥʦʩʥʳʭ ʧʫʪʝʡ ʷʚʣʷ-
ʝʪʩʷ ʢʣʶʯʝʚʳʤ ʚ ʩʦʭʨʘʥʝʥʠʠ ʢʘʯʝʩʪʚʘ ʠʭ 
ʞʠʟʥʠ. ʊʘʢʞʝ ʚ ʩʣʫʯʘʝ ʩʝʟʦʥʥʳʭ ʚʠʨʫʩ-
ʥʳʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʠʥʬʝʢʮʠʡ, ʚʳʩʦʢʘʷ 
ʢʦʣʦʥʠʟʘʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʫʩʣʦʚʥʦ-
ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠ-
ʥʦʡ ʯʠʩʣʝʥʥʦʛʦ ʧʨʝʦʜʦʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥ-
ʥʳʭ ʙʘʨʴʝʨʦʚ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʙʘʢʪʝʨʠ-
ʘʣʴʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. ʇʦʵʪʦʤʫ ʣʶʙʳʝ ʛʠ-
ʛʠʝʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʥʠʞʝʥʠʶ 
ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ ʚʦʟʜʫʰ-
ʥʦʡ ʩʨʝʜʳ ʚʥʦʩʷʪ ʚʘʞʥʳʡ ʚʢʣʘʜ ʚ ʧʨʦʬʠ-
ʣʘʢʪʠʢʫ ʤʘʩʩʦʚʳʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʠʥʬʝʢ-
ʮʠʡ. 
ʅʘʰ ʥʝʙʦʣʴʰʦʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʶʰʥʠ ʛʘʣʦʪʝʨʘʧʠʷ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʤʠʢʨʦʙʥʦʡ ʦʙʩʝ-
ʤʝʥʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʢʘʢ 
ʤʠʥʠʤʫʤ 1,5 ʤ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʩʪʦʯʥʠ-
ʢʘ ʩʫʭʦʛʦ ʩʦʣʝʚʦʛʦ ʘʵʨʦʟʦʣʷ ï ʛʘʣʦʛʝʥʝʨʘ-
ʪʦʨʘ. ʕʪʦʪ ʵʬʬʝʢʪ ʦʩʪʘʝʪʩʷ ʚʳʨʘʞʝʥʥʳʤ 
ʠ ʯʝʨʝʟ 30 ʤʠʥʫʪ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʝʘʥʩʘ. 
ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ 
ʘʢʪʠʚʥʦʛʦ ʩʫʭʦʛʦ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʦʛʦ 
ʘʵʨʦʟʦʣʷ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ, ʤʦʞʥʦ ʧʨʝʜʧʦ-
ʣʦʞʠʪʴ, ʯʪʦ ʧʨʦʮʝʩʩ ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 
ʤʠʢʨʦʙʥʳʝ ʢʣʝʪʢʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʙʝʟ-
ʚʦʞʠʚʘʥʠʝʤ ʧʦʩʣʝʜʥʠʭ ʠ ʫʩʠʣʝʥʠʝʤ ʠʭ 
ʛʠʜʨʦʬʦʙʥʳʭ ʩʚʦʡʩʪʚ [4]. 
ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʪ ʨʘʩʰʠ-

ʨʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʛʘʣʦʪʝʨʘ-
ʧʠʠ ʚ ʢʦʥʥʦ-ʩʧʦʨʪʠʚʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʠ 
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ʠʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ ʣʦʰʘ-
ʜʝʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʭʦʛʦ 
ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʦʛʦ ʩʦʣʝʚʦʛʦ ʘʵʨʦʟʦʣʷ 
ʤʦʞʝʪ ʙʳʪʴ ʧʦʢʘʟʘʥʦ ʚ ʢʘʨʘʥʪʠʥʥʳʭ ʙʦʢ-
ʩʘʭ ʜʣʷ ʛʘʣʦʛʠʛʠʝʥʳ ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ 
ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʠ ʠ ʧʨ. 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʣʦʰʘʜʝʡ, 
ʘ ʪʘʢʞʝ ʩʪʨʝʩʩ, ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤʠ ʪʨʠʛ-
ʛʝʨʘʤʠ ʫʩʠʣʝʥʠʷ ʢʦʣʦʥʠʟʘʮʠʦʥʥʦʡ ʘʢʪʠʚ-
ʥʦʩʪʠ ʤʠʢʨʦʬʣʦʨʳ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʪʨʘʢ-
ʪʘ [7]. ɻʘʣʦʛʠʛʠʝʥʘ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ 
ʧʦʢʘʟʘʥʘ ʣʦʰʘʜʷʤ ʚ ʩʣʫʯʘʷʭ ʨʝʢʦʤʝʥʜʦ-
ʚʘʥʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦʜʚʠʞʥʦʩʪʠ 
(ʥʘʧʨʠʤʝʨ, ʧʨʠ ʪʨʘʚʤʘʭ ʠ ʦʨʪʦʧʝʜʠʯʝʩʢʠʭ 
ʟʘʙʦʣʝʚʘʥʠʷʭ) ʩ ʮʝʣʴʶ ʩʘʥʘʮʠʠ ʟʦʥʳ ʜʳ-
ʭʘʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʨʦʥʭʦʜʨʝʥʘʞʥʦʡ 
ʬʫʥʢʮʠʠ.  
ɺʓɺʆɼʓ / CONCLUSION 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʠʢʨʦʙʥʳʡ ʧʝʡʟʘʞ 

ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʠ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ 
ʣʦʰʘʜʝʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʝʜʩʪʘʚʣʝʥ 
ʙʘʢʪʝʨʠʷʤʠ Staphylococcus spp., ʢʦʢʢʘʤʠ 
ʠ ʧʘʣʦʯʢʘʤʠ ʢʠʰʝʯʥʦʡ ʛʨʫʧʧʳ, ʧʣʝʩʥʝ-
ʚʳʤʠ ʛʨʠʙʘʤʠ ʠ ʧʝʨʝʭʦʜʥʳʤʠ ʤʠʢʨʦʦʨʛʘ-
ʥʠʟʤʘʤʠ (Nocardia spp.).  
ɺ ʜʠʥʘʤʠʢʝ ʧʨʠʤʝʥʝʥʠʷ ʛʘʣʦʘʵʨʦʟʦʣʷ 

ʨʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ 
ʩʨʝʜʘʭ ʙʳʣ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʚ ʦʧʳʪʝ ʠ 
ʢʦʥʪʨʦʣʝ. ʆʪʤʝʯʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝ-
ʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʪʘʬʠʣʦʢʦʢʢʦʚ ʠ ʙʘʢ-
ʪʝʨʠʡ ʢʠʰʝʯʥʦʡ ʛʨʫʧʧʳ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 
ʪʦʯʢʝ. ʉʥʠʞʝʥʠʝ ʨʦʩʪʘ ʩʪʘʬʠʣʦʢʦʢʢʦʚ ʠ 

ʊʦʯʢʘ 1 
 ï ʣʘʨʴ ʜʣʷ ʢʦʨʤʦʚ 

ʊʦʯʢʘ 2 
 ï ʮʝʥʪʨʘʣʴʥʘʷ ʪʦʯʢʘ 

ʊʦʯʢʘ 3 
 ï ʧʦʣʢʘ 

 
    

ʈʠʩʫʥʦʢ 11 ï ʂʫʣʴʪʫʨʘ Staphylococcus spp. ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʠʟ ʪʦʯʝʢ 1, 2 ʠ 3 ʥʘ 3-ʡ 
ʜʝʥʴ ʠʥʢʫʙʠʨʦʚʘʥʠʷ. 

ʙʘʢʪʝʨʠʡ ʢʠʰʝʯʥʦʡ ʛʨʫʧʧʳ ʚ ʪʦʯʢʘʭ, ʤʘʢ-
ʩʠʤʘʣʴʥʦ ʫʜʘʣʝʥʥʳʭ ʦʪ ʨʘʙʦʪʘʶʱʝʛʦ 
ʛʘʣʦʛʝʥʝʨʘʪʦʨʘ, ʙʳʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ, 
ʠʣʠ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦ ʦʢʦʥʯʘʥʠʠ ʩʝʘʥʩʘ. 
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ABSTRACT 
The aim of our study was to evaluate the 

microbial contamination of the air in a horse
-keeping room before and after using dry salt 
aerosol, as well as to evaluate the dynamics 
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of the microbial landscape in the horse-
keeping room in the animal breathing zone 
and at different distances from the source of 
dry salt aerosol. To evaluate the bacterial 
contamination of the air when using a 
halogenerator, two horse-keeping rooms 
were organized - an experimental and a con-
trol room, each containing 4 horses, measur-
ing 6x5x3.5, where 3.5 is the height of the 
room at the highest point. The room was 
conditionally sealed (slot losses remained) 
temporarily using polycarbonate window 
covers. Dry salt aerosol for halotherapy in 
horses was obtained using the Galovet 
halogenerator, which was used in the auto-
matic Bronkhodzhenik mode, the session 
duration was 20 minutes. In the control 
room, the horses were not subjected to halo-
therapy. Visual, instrumental, microbiologi-
cal, microscopic, epizootological research 
methods were used using generally accepted 
techniques. As a result of the research, it was 
determined that the microbial landscape of 
the air in the horse stable is mainly repre-
sented by Staphylococcus spp. bacteria, coc-
ci and intestinal bacteria, mold fungi and 
transitional microorganisms (Nocardia spp.). 
In the dynamics of the use of haloaerosol, 
the growth of microorganisms on nutrient 
media was uneven in the experiment and 
control. A significant decrease in the con-
centration of staphylococci and intestinal 
bacteria in the respiratory zone of animals 
was noted. The decrease in the growth of 
staphylococci and intestinal bacteria at 
points as far away as possible from the oper-
ating halogenerator was insignificant or was 
not observed at the end of the session. Thus, 
halotherapy helps to reduce the microbial 
contamination of the air at a distance of at 
least 1.5 m from the location of the source of 
dry salt aerosol - the halogenerator. This 
effect remained pronounced 30 minutes after 
the end of the session. Based on the physical 
properties of the active dry highly dispersed 
sodium chloride aerosol, it can be argued 
that the process of its impact on microbial 
cells is accompanied by dehydration of the 
latter and an increase in their hydrophobic 
properties. 
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ʈɽʌɽʈɸʊ  
ɺ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ ʚ ʈʦʩʩʠʠ ʜʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʍʍ ʚʝʢʘ ʣʦʰʘʜʴ 
(ʚ ʀʩʧʘʥʠʠ ʪʘʢʞʝ ʦʩʣʳ ʠ ʤʫʣʳ) ʷʚʣʷʣʘʩʴ ʥʝ ʪʦʣʴʢʦ ʛʣʘʚʥʦʡ ʨʘʙʦʯʝʡ 
ʩʠʣʦʡ, ʥʦ ʠ ʥʝʦʙʭʦʜʠʤʳʤ ʟʚʝʥʦʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 
ʠ ʚʝʜʝʥʠʷ ʚʦʡʥ. ɺ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʠʩʪʦʯʥʠʢʘʭ ʧʦ ʚʝʪʝʨʠʥʘʨʥʦʡ 
ʤʝʜʠʮʠʥʝ XVII ʚʝʢʘ ʫʧʦʤʠʥʘʝʪʩʷ ʙʝʰʝʥʩʪʚʦ ʣʦʰʘʜʝʡ, ʧʨʠʩʫʪʩʪʚʫ-
ʶʪ ʦʩʥʦʚʥʳʝ ʪʝʦʨʠʠ ʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʣʝʯʝʥʠʷ. ʕʪʠ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʦʛʦ ʚʨʝ-
ʤʝʥʠ ʦ ʚʦʟʥʠʢʥʦʚʝʥʠʠ, ʨʘʟʚʠʪʠʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʙʝʰʝʥʩʪʚʘ ʩʨʝʜʠ ʣʦʰʘʜʝʡ ʠ ʥʝʢʦʪʦ-
ʨʳʭ ʜʨʫʛʠʭ ʞʠʚʦʪʥʳʭ. ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʦʟ-
ʥʠʢʥʦʚʝʥʠʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʙʝʰʝʥʩʪʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʫ ʣʦʰʘʜʝʡ, ʘ ʪʘʢʞʝ ʦ ʩʧʦʩʦʙʘʭ 
ʝʛʦ ʣʝʯʝʥʠʷ ʠ ʙʦʨʴʙʳ ʩ ʥʠʤ ʚ ʧʝʯʘʪʥʳʭ ʠʩʪʦʯʥʠʢʘʭ XVII ʚʝʢʘ ʥʘ ʘʥʛʣʠʡʩʢʦʤ, ʠʩʧʘʥʩʢʦʤ 
ʠ ʣʘʪʠʥʩʢʦʤ ʷʟʳʢʘʭ. ʅʘʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʙʝʰʝʥ-
ʩʪʚʫ ʧʦʩʚʷʱʝʥʳ ʦʪʜʝʣʴʥʳʝ ʛʣʘʚʳ, ʚ ʢʦʪʦʨʳʭ ʦʧʠʩʘʥʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʯʝʥʴ ʩʭʦʜʥʘʷ ʩ 
ʙʝʰʝʥʩʪʚʦʤ ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ. ʊʘʢʞʝ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ 
ʙʝʰʝʥʩʪʚʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʯʠʪʘʣʠ ç̫ ʜʦʚʠʪʫʶ ʩʣʶʥʫè, ʢʦʪʦʨʘʷ ʧʝʨʝʜʘʚʘʣʘʩʴ ʧʨʠ ʫʢʫʩʘʭ, 
ʘ ʟʘʪʝʤ ʚʦʟʜʝʡʩʪʚʦʚʘʣʘ ʥʘ çʛʫʤʦʨʳè ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʞʠʚʦʪʥʦʝ ʥʘʯʠʥʘʣʦ çʩʭʦʜʠʪʴ ʩ 
ʫʤʘè. ʇʦ ʧʨʠʯʠʥʝ ʦʪʩʫʪʩʪʚʠʷ ʤʥʦʛʠʭ ʟʥʘʥʠʡ ʦʙ ʵʪʠʦʣʦʛʠʠ, ʧʘʪʦʛʝʥʝʟʝ ʠ ʠʩʭʦʜʝ ʙʦʣʝʟʥʠ, 
ʜʦʩʪʫʧʥʳʭ ʥʘʤ ʩʝʡʯʘʩ, ʚ XVII ʚʝʢʝ ʚ ʠʩʧʘʥʦ-, ʣʘʪʠʥʦ- ʠ ʘʥʛʣʦʷʟʳʯʥʳʭ ʩʪʨʘʥʘʭ, ʣʦʰʘʜʝʡ 
ʧʳʪʘʣʠʩʴ ʣʝʯʠʪʴ ʦʪ ʙʝʰʝʥʩʪʚʘ, ʯʪʦ ʥʝʩʦʤʥʝʥʥʦ ʜʦʣʞʥʦ ʙʳʣʦ ʧʨʠʚʦʜʠʪʴ ʢ ʟʘʨʘʞʝʥʠʶ 
ʣʶʜʝʡ ʠ ʜʨʫʛʠʭ ʞʠʚʦʪʥʳʭ.  
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ɺɺɽɼɽʅʀɽ/INTRODUCTION 
ɹʝʰʝʥʩʪʚʦ (ʣʘʪ. Rabies) - ʦʩʪʨʘʷ ʠʥ-

ʬʝʢʮʠʦʥʥʘʷ ʙʦʣʝʟʥʴ ʪʝʧʣʦʢʨʦʚʥʳʭ ʞʠ-
ʚʦʪʥʳʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʧʦʨʘʞʝʥʠʝʤ 
ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʘʛʨʝʩʩʠʚ-
ʥʳʤ ʧʦʚʝʜʝʥʠʝʤ, ʩʣʶʥʦʪʝʯʝʥʠʝʤ ʠ ʧʘʨʘ-
ʣʠʯʘʤʠ [1]. ʀʟʚʝʩʪʥʘ ʩ ʛʣʫʙʦʢʦʡ ʜʨʝʚʥʦ-
ʩʪʠ, ʥʦ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʘ ʠ ʩʝʛʦʜʥʷ. ɺ 
2024 ʛʦʜʫ ʚ ʤʠʨʝ ʥʦʚʳʝ ʩʣʫʯʘʠ ʙʝʰʝʥʩʪʚʘ 
ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʫ ʜʠʢʠʭ ʠ ʜʦʤʘʰ-
ʥʠʭ ʞʠʚʦʪʥʳʭ ʚ 43 ʩʪʨʘʥʘʭ ʤʠʨʘ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [2]. ʉʦ-
ʛʣʘʩʥʦ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʝ ʈʦʩʩʝʣʴ-
ʭʦʟʥʘʜʟʦʨʘ, ʥʘʰʘ ʩʪʨʘʥʘ ʠʤʝʝʪ ʩʪʘʮʠʦ-
ʥʘʨʥʦʝ ʥʝʙʣʘʛʦʧʦʣʫʯʠʝ ʧʦ ʙʝʰʝʥʩʪʚʫ [3]. 
ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʙʦʣʝʟʥʠ ʦʙʫ-

ʩʣʦʚʣʝʥʳ ʪʷʞʝʣʳʤ ʧʦʨʘʞʝʥʠʝʤ ʥʝʨʚʥʦʡ 
ʩʠʩʪʝʤʳ ï ʤʝʥʠʥʛʦʵʥʮʝʬʘʣʠʪʦʤ ʠ ʛʘʥʛʣʠ-
ʠʪʦʤ [1]. ʊʘʢʞʝ ʭʘʨʘʢʪʝʨʥʳʤ ʧʨʠʟʥʘʢʦʤ 
ʙʦʣʝʟʥʠ ʷʚʣʷʝʪʩʷ ʛʠʙʨʦʬʦʙʠʷ ʠʣʠ ʚʦʜʦʙʦ-
ʷʟʥʴ, ʧʦ ʢʦʪʦʨʦʤʫ ʙʦʣʝʟʥʴ ʠ ʧʦʣʫʯʘʣʘ 
ʥʘʟʚʘʥʠʝ ʚ ʩʪʘʨʳʭ ʠʩʪʦʯʥʠʢʘʭ. ʕʬʬʝʢʪʠʚ-
ʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʙʦʣʝʟʥʠ ʥʘ ʜʘʥʥʳʡ 
ʤʦʤʝʥʪ ʥʝʪ [1].  
ɺʦʟʙʫʜʠʪʝʣʝʤ ʙʦʣʝʟʥʠ ʷʚʣʷʝʪʩʷ ʚʠʨʫʩ 

ʨʦʜʘ Lyssavirus ʩʝʤʝʡʩʪʚʘ Rhabdoviridae, 
ʘ ʠʩʪʦʯʥʠʢʦʤ ʙʦʣʝʟʥʠ ʷʚʣʷʶʪʩʷ ʙʦʣʴʥʳʝ 
ʞʠʚʦʪʥʳʝ (ʚ ʪʦʤ ʯʠʩʣʝ ʞʠʚʦʪʥʳʝ, ʥʘʭʦ-
ʜʷʱʠʝʩʷ ʚ ʧʨʦʜʨʦʤʘʣʴʥʦʡ ʬʘʟʝ ʟʘʙʦʣʝʚʘ-
ʥʠʷ). ʉʝʤʝʡʩʪʚʘ ʢʦʰʘʯʴʠʭ, ʧʩʦʚʳʭ ʠ ʢʫ-
ʥʴʠʭ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʨʝʟʝʨʚʫʘʨʦʤ ʚʦʟʙʫ-
ʜʠʪʝʣʷ ʙʦʣʝʟʥʠ [1]. ɹʝʰʝʥʩʪʚʦ ʧʝʨʝʜʘʝʪʩʷ 
ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʩʣʶʥʳ ʙʦʣʴʥʦʛʦ ʞʠʚʦʪʥʦ-
ʛʦ ʥʘ ʧʦʚʨʝʞʜʝʥʥʫʶ ʢʦʞʫ (ʩʣʠʟʠʩʪʳʝ 
ʦʙʦʣʦʯʢʠ) [1]. ɽʱʝ ʚ ʜʨʝʚʥʠʭ ʠʩʪʦʯʥʠʢʘʭ 
(ʐʫʤʝʨʳ, 1770 ʛ. ʜʦ ʥ. ʵ.) ʫʩʪʘʥʦʚʣʝʥʘ 
ʩʚʷʟʴ ʨʘʟʚʠʪʠʷ ʙʝʰʝʥʩʪʚʘ ʩ ʧʝʨʝʜʘʯʝʡ 
ʧʫʪʝʤ ʫʢʫʩʘ [4]. 
ʋ ʣʦʰʘʜʝʡ ʙʝʰʝʥʩʪʚʦ ʚʩʪʨʝʯʘʝʪʩʷ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʨʝʜʢʦ, ʚ ʥʝʢʦʪʦʨʳʭ ʠʩʪʦʯ-
ʥʠʢʘʭ ʦʥʠ ʥʘʟʚʘʥʳ çʩʪʦʨʦʞʝʚʳʤʠè ʞʠ-
ʚʦʪʥʳʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʙʝʰʝʥʩʪʚʘ, ʪʘʢ ʢʘʢ 
ʧʦʷʚʣʝʥʠʝ ʫ ʥʠʭ ʙʝʰʝʥʩʪʚʘ ʛʦʚʦʨʠʪ ʦ 
ʜʦʩʪʠʞʝʥʠʠ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʧʦʨʦʛʘ ʚ 
ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ [5]. 
ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʙʝʰʝʥʩʪʚʘ ʫ 

ʣʦʰʘʜʝʡ ʜʦʚʦʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳ. ʇʘʪʦ-
ʛʥʦʤʦʥʠʯʥʳʝ ʧʨʠʟʥʘʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. ɺʳ-
ʜʝʣʷʶʪ ʙʫʡʥʫʶ ʠ ʪʠʭʫʶ 
(ʧʘʨʘʣʠʪʠʯʝʩʢʫʶ) ʬʦʨʤʳ, ʦʜʥʘʢʦ ʦʥʠ 
ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʫ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʞʠʚʦʪʥʦʛʦ ʥʘ ʨʘʟʥʦʡ ʩʪʘʜʠʠ ʙʦʣʝʟʥʠ 
[5,6]. ʀʥʢʫʙʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʤʦʞʝʪ ʧʨʦ-
ʪʝʢʘʪʴ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ ʜʦ ʥʝʩʢʦʣʴʢʠʭ 
ʤʝʩʷʮʝʚ (ʦʪ ʜʚʫʭ ʥʝʜʝʣʴ ʜʦ ʤʝʩʷʮʘ) [5,6]. 
ʈʘʟʣʠʯʘʶʪ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʦʙʫ-
ʩʣʦʚʣʝʥʥʳʝ ʧʦʨʘʞʝʥʠʝʤ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, 
ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ ʠʣʠ ʯʝʨʝʧʥʳʭ ʥʝʨʚʦʚ [6]. 
ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʫ ʞʠʚʦʪʥʳʭ ʷʚʣʷʶʪʩʷ 
ʥʘʨʫʰʝʥʠʷ ʧʦʚʝʜʝʥʠʷ ʠ ʨʘʙʦʪʳ ʢʨʘʥʠʘʣʴ-
ʥʳʭ ʥʝʨʚʦʚ. ʈʘʟʚʠʪʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠ-
ʟʥʘʢʦʚ ʙʳʩʪʨʦ ʧʨʠʚʦʜʠʪ ʢ ʟʘʣʝʞʠʚʘʥʠʶ ʠ 
ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʚʩʪʘʪʴ, ʩʫʜʦʨʦʛʘʤ ʠʣʠ 
ʢʦʤʝ ʠ ʩʤʝʨʪʠ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʦ-
ʣʝʟʥʠ ï 3-7 ʜʥʝʡ [5]. 
ɺ ʨʘʡʦʥʘʭ, ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʦ ʙʝ-

ʰʝʥʩʪʚʫ, ʙʦʣʝʟʥʴ ʜʦʣʞʥʘ ʧʨʝʜʧʦʣʘʛʘʪʴʩʷ 
ʚ ʣʶʙʳʭ ʩʣʫʯʘʷʭ ʚʥʝʟʘʧʥʦ ʚʦʟʥʠʢʘʶʱʝʡ 
ʭʨʦʤʦʪʳ ʠ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʥʝʚʨʦ-
ʣʦʛʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʘʭ. ʇʝʨʚʳʤʠ ʧʨʠʟʥʘ-
ʢʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʥʝʷʩʥʘʷ ʭʨʦʤʦʪʘ, ʘʪʘʢ-
ʩʠʷ ʠ ʩʣʘʙʦʩʪʴ, ʛʠʧʝʨʵʩʪʝʟʠʷ, ʩʘʤʦʧʦʛʨʳ-
ʟʘʥʠʝ, ʧʦʪʣʠʚʦʩʪʴ, ʧʦʨʘʞʝʥʠʝ ʛʣʦʪʢʠ, 
ʧʦʚʳʰʝʥʥʘʷ ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʣʝʛ-
ʢʘʷ ʣʠʭʦʨʘʜʢʘ ʠ ʜʨ. ʕʪʠ ʩʠʤʧʪʦʤʳ ʩʪʨʝ-
ʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʧʨʠʚʦʜʷʪ ʢ ʥʝ-
ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʦʷʪʴ. ʀʥʦʛʜʘ ʣʦʰʘʜʴ ʥʝ 
ʚʳʢʘʟʳʚʘʝʪ ʥʘʨʫʰʝʥʠʡ ʧʦʚʝʜʝʥʠʷ ʜʦ ʜʥʷ 
ʩʤʝʨʪʠ [5]. 
ɻʠʜʨʦʬʦʙʠʷ ï ʥʝʭʘʨʘʢʪʝʨʥʳʡ ʩʠʤʧʪʦʤ 

ʜʣʷ ʣʦʰʘʜʝʡ, ʥʦ ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʦʪʤʝ-
ʯʘʶʪ ʝʝ ʧʦʷʚʣʝʥʠʝ [5-10]. ɹʦʣʝʝ ʭʘʨʘʢʪʝʨ-
ʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʷʚʣʷʶʪʩʷ ʥʘʨʫʰʝʥʠʝ 
ʟʨʝʥʠʷ, ʛʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʴ, ʢʦʣʠʢʠ, 
ʩʪʨʘʥʥʦʝ ʧʦʚʝʜʝʥʠʝ (ʤʘʥʝʞʥʳʝ ʜʚʠʞʝ-
ʥʠʷ, ʠʟʤʝʥʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʛʦʣʦʚʳ, ʫʧʦʨ 
ʛʦʣʦʚʳ ʚ ʩʪʝʥʫ), ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʫʢʘʟʳ-
ʚʘʶʪ ʩʠʤʧʪʦʤʳ ʩʦ ʩʪʦʨʦʥʳ ʤʦʯʝʚʦʛʦ ʧʫ-
ʟʳʨʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʘʨʝʟʦʤ [5,6,10-12]. 
ɽʩʣʠ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʩʠʤʧʪʦʤʳ 

ʫʭʦʜʷʪ, ʪʦ ʙʝʰʝʥʩʪʚʦ ʫ ʣʦʰʘʜʠ ʠʩʢʣʶʯʘ-
ʶʪ. ʊʘʢʞʝ ʩʣʫʯʘʠ ʙʝʰʝʥʩʪʚʘ ʙʳʣʠ ʚʳʷʚ-
ʣʝʥʳ ʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ 
ʞʠʚʦʪʥʳʭ, ʩ ʥʘʣʠʯʠʝʤ ʘʥʪʠʪʝʣ ʚ ʢʨʦʚʠ 
[5]. 
ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ ʚ ʠʩʪʦ-

ʨʠʯʝʩʢʠʭ ʫʧʦʤʠʥʘʥʠʷʭ ʦ ʙʝʰʝʥʩʪʚʝ ʬʠʛʫ-
ʨʠʨʫʶʪ ʩʦʙʘʢʠ ʠ ʚʦʣʢʠ, ʤʳ ʦʙʥʘʨʫʞʠʣʠ 
ʧʠʩʴʤʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ XVII ʚʝʢʘ, ʚ ʢʦʪʦ-
ʨʳʭ ʦʧʠʩʘʥʦ ʙʝʰʝʥʩʪʚʦ ʫ ʣʦʰʘʜʝʡ. 
ɺ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ ʚ ʈʦʩʩʠʠ ʜʦ ʚʪʦ-

ʨʦʡ ʧʦʣʦʚʠʥʳ ʍʍ ʚʝʢʘ ʣʦʰʘʜʴ (ʚ ʀʩʧʘ-
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ʥʠʠ ʪʘʢʞʝ ʦʩʣʳ ʠ ʤʫʣʳ) ʷʚʣʷʣʘʩʴ ʥʝ ʪʦʣʴ-
ʢʦ ʛʣʘʚʥʦʡ ʨʘʙʦʯʝʡ ʩʠʣʦʡ, ʥʦ ʠ ʥʝʦʙʭʦʜʠ-
ʤʳʤ ʟʚʝʥʦʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʘʥʩʧʦʨʪʠ-
ʨʦʚʢʠ ʠ ʚʝʜʝʥʠʷ ʚʦʡʥ. ɺ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ 
ʠʩʪʦʨʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʘʭ ʫʧʦʤʠʥʘʝʪʩʷ 
ʙʝʰʝʥʩʪʚʦ ʣʦʰʘʜʝʡ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʩʥʦʚ-
ʥʳʝ ʪʝʦʨʠʠ ʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ 
ʣʝʯʝʥʠʷ. 
ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʚʳʷʚʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 
ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʙʝʰʝʥʩʪʚʘ, ʚ ʯʘʩʪʥʦ-
ʩʪʠ, ʫ ʣʦʰʘʜʝʡ, ʘ ʪʘʢʞʝ ʦ ʩʧʦʩʦʙʘʭ ʝʛʦ 
ʣʝʯʝʥʠʷ ʠ ʙʦʨʴʙʳ ʩ ʥʠʤ ʚ ʧʝʯʘʪʥʳʭ ʠʩ-
ʪʦʯʥʠʢʘʭ XVII ʚʝʢʘ ʥʘ ʘʥʛʣʠʡʩʢʦʤ, ʠʩ-
ʧʘʥʩʢʦʤ ʠ ʣʘʪʠʥʩʢʦʤ ʷʟʳʢʘʭ. 
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʳ ʧʝʯʘʪʥʳʝ ʠʩʪʦʯʥʠʢʠ XVII ʚʝʢʘ ʥʘ 
ʘʥʛʣʠʡʩʢʦʤ, ʠʩʧʘʥʩʢʦʤ ʠ ʣʘʪʠʥʩʢʦʤ ʷʟʳ-
ʢʘʭ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʪʩʷ ʩʚʝʜʝʥʠʷ ʦ 
ʜʠʘʛʥʦʩʪʠʢʝ, ʵʪʠʦʣʦʛʠʠ, ʧʘʪʦʛʝʥʝʟʝ ʠ ʩʧʦ-
ʩʦʙʘʭ ʙʦʨʴʙʳ ʩ ʙʝʰʝʥʩʪʚʦʤ ʣʦʰʘʜʝʡ. 
ɺ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʠʩʪʦʯʥʠʢʘʭ XVII 

ʚʝʢʘ, ʚ ʢʦʪʦʨʳʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦ-
ʩʳ ʜʠʘʛʥʦʩʪʠʢʠ, ʣʝʯʝʥʠʷ ʠ ʙʦʨʴʙʳ ʩ ʙʝ-
ʰʝʥʩʪʚʦʤ ʣʦʰʘʜʝʡ, ʝʩʪʴ ʛʣʘʚʳ, ʧʦʩʚʷ-
ʱʸʥʥʳʝ ʙʝʰʝʥʩʪʚʫ, ʠ ʛʦʚʦʨʠʪʩʷ ʦ ʜʦʚʦʣʴ-
ʥʦ ʰʠʨʦʢʦʤ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚ ɽʚʨʦ-
ʧʝ. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝ-
ʥʠʷ ʩʣʫʞʠʣʠ ʙʦʣʴʥʳʝ ʩʦʙʘʢʠ, ʠ ʥʝʢʦʪʦ-
ʨʳʝ ʜʨʫʛʠʝ ʞʠʚʦʪʥʳʝ. ʇʨʠʯʠʥʦʡ ʚʦʟʥʠʢ-
ʥʦʚʝʥʠʷ ʙʝʰʝʥʩʪʚʘ ʩʯʠʪʘʣʩʷ ʫʢʫʩ ʙʝʰʝ-
ʥʦʛʦ ʞʠʚʦʪʥʦʛʦ, ʟʘʨʘʞʘʶʱʠʤ ʘʛʝʥʪʦʤ ï 
ʩʣʶʥʘ, ʩʦʜʝʨʞʘʱʘʷ ç̫ ʜ ʙʝʰʝʥʩʪʚʘè. ʇʨʦ-
ʯʠʤʠ ʧʨʠʯʠʥʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʙʝʰʝʥ-
ʩʪʚʘ, ʧʦ ʤʥʝʥʠʶ ʧʨʘʢʪʠʢʫʶʱʠʭ ʚʨʘʯʝʡ 
ʪʦʛʦ ʚʨʝʤʝʥʠ, ʤʦʛʣʠ ʚʳʩʪʫʧʘʪʴ ʧʦʣʦʞʝ-
ʥʠʝ ʥʝʙʝʩʥʳʭ ʩʚʝʪʠʣ, ʩʤʝʰʝʥʠʝ ʞʠʜʢʦ-
ʩʪʝʡ ʠ ʧʨ. ʆʩʥʦʚʥʘʷ ʪʝʦʨʠʷ ʨʘʟʚʠʪʠʷ ʙʝ-
ʰʝʥʩʪʚʘ ʧʦʩʣʝ ʧʦʧʘʜʘʥʠʷ ʩʣʶʥʳ ʙʦʣʴʥʦ-
ʛʦ ʞʠʚʦʪʥʦʛʦ ʚ ʦʨʛʘʥʠʟʤ ï ɻ ʪʦ ʪʝʦʨʠʷ 
ʛʫʤʦʨʦʚ (ʣʘʪ. humor - ʞʠʜʢʦʩʪʴ, ʩʦʜʝʨʞʘ-
ʱʘʷʩʷ ʚ ʯʝʤ-ʪʦ). ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʧʨʝʜʣʘ-
ʛʘʝʤʳʭ ʩʧʦʩʦʙʦʚ ʣʝʯʝʥʠʷ ʠ ʙʦʨʴʙʳ ʩ ʙʝ-
ʰʝʥʩʪʚʦʤ ʚ ʧʝʯʘʪʥʳʭ ʠʩʪʦʯʥʠʢʘʭ XVII 
ʚʝʢʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ: ʦʨʛʘ-
ʥʠʟʘʮʠʷ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʧʦʝʥʠʷ ʠ ʢʦʨʤ-
ʣʝʥʠʷ ʞʠʚʦʪʥʦʛʦ, ʧʨʠʝʤʳ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 
ʩʦʩʪʘʚ ʛʫʤʦʨʦʚ (ʢʨʦʚʦʧʫʩʢʘʥʠʷ), ʧʨʠʝʤʳ 

ʦʙʨʘʙʦʪʢʠ ʨʘʥ (ʧʨʠʞʠʛʘʥʠʝ, ʧʨʦʤʳʚʘʥʠʝ 
ʠ ʧʨ.), ʦʙʨʘʱʝʥʠʝ ʢ ʩʚʷʪʳʤ-ʟʘʱʠʪʥʠʢʘʤ 
ʦʪ ʙʝʰʝʥʩʪʚʘ, ʧʦʤʝʱʝʥʠʝ ʣʦʰʘʜʝʡ ʚ 
ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʣʦʚʠʷ ʠʣʠ ʦʛʨʘʥʠʯʝʥʠʷ, 
ʥʘʧʨʠʤʝʨ, ʧʨʝʙʳʚʘʥʠʷ ʧʨʠ ʣʫʥʥʦʤ ʩʚʝʪʝ 
ʠ ʧʨʠʤʝʥʝʥʠʝ ʩʠʣʴʥʦʜʝʡʩʪʚʫʶʱʠʭ ʧʨʝʧʘ-
ʨʘʪʦʚ-ʧʘʥʘʮʝʡ (triaca magna). 
ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
 ɺ ʧʝʯʘʪʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʥʘ ʘʥʛʣʠʡ-

ʩʢʦʤ, ʠʩʧʘʥʩʢʦʤ ʠ ʣʘʪʠʥʩʢʦʤ ʷʟʳʢʘʭ 
XVII ʚʝʢʘ ʤʳ ʦʪʤʝʪʠʣʠ ʥʘʣʠʯʠʝ ʠʥʬʦʨ-
ʤʘʮʠʠ ʦ ʙʝʰʝʥʩʪʚʝ ʫ ʞʠʚʦʪʥʳʭ, ʚ ʦʪʜʝʣʴ-
ʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʵʪʦʡ ʙʦʣʝʟʥʠ ʧʦʩʚʷʱʝʥʳ 
ʮʝʣʳʝ ʛʣʘʚʳ. 
ɺ ʠʩʧʘʥʦʷʟʳʯʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʙʝʰʝʥ-

ʩʪʚʦ ʥʘʟʳʚʘʝʪʩʷ çLa rabiaè (ʠʩʧʘʥʩʢʠʡ 
ʛʣʘʛʦʣ çrabiarè - ʥʝʠʩʪʦʚʩʪʚʦʚʘʪʴ). ɺ ʘʥ-
ʛʣʦʷʟʳʯʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʧʨʠʩʫʪʩʪʚʫʝʪ 
ʥʘʟʚʘʥʠʝ çmadnessè (ʙʝʟʫʤʠʝ, ʩʫʤʘʰʝ-
ʩʪʚʠʝ) ʠʣʠ çmadè (ʩʫʤʘʩʰʝʜʰʠʡ). ʊʝʨ-
ʤʠʥ hydrophobia (ʚʦʜʦʙʦʷʟʥʴ), ʧʦ-
ʚʠʜʠʤʦʤʫ, ʥʝ ʙʳʣ ʟʘʠʤʩʪʚʦʚʘʥ ʚ ʦʙʠʭʦʜ-
ʥʳʡ ʘʥʛʣʠʡʩʢʠʡ ʥʘ ʪʦʪ ʤʦʤʝʥʪ, ʠ ʫʧʦ-
ʪʨʝʙʣʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʣʘʪʠʥʦʷʟʳʯʥʳʭ ʠʩ-
ʪʦʯʥʠʢʘʭ [13-15]. 
ɺ ʦʪʥʦʰʝʥʠʠ ʵʪʠʦʣʦʛʠʠ ʙʝʰʝʥʩʪʚʘ ʚ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʠʩʪʦʯʥʠʢʘʭ XVII ʚʝʢʘ 
ʧʨʝʦʙʣʘʜʘʝʪ ʛʫʤʦʨʘʣʴʥʘʷ ʪʝʦʨʠʷ 
(çhumorè, ʞʠʜʢʦʩʪʴ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʯʝʤ-
ʪʦ) ʠ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʪʦʡ ʙʦʣʝʟ-
ʥʠ ʪʘʢʞʝ ʧʨʠʧʠʩʳʚʘʣʠ çʧʣʦʭʠʤ ʠ ʛʥʠ-
ʣʦʩʪʥʳʤ ʭʫʤʦʨʘʤ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʠʩʧʘ-
ʨʝʥʠʷ ʠ ʦʭʚʘʪʳʚʘʶʪ ʩʝʨʜʮʝ, ʯʪʦ ʜʘʝʪ ʪʘ-
ʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʙʝʰʝʥʩʪʚʘè [16,17]. 
ʍʫʤʦʨʳ çʧʦʷʚʣʷʶʪʩʷ, ʚʳʟʚʘʥʥʳʝ ʦʙʩʪʦʷ-
ʪʝʣʴʩʪʚʘʤʠè [13-18]. ɸʙʩʦʣʶʪʥʦʝ ʙʦʣʴ-
ʰʠʥʩʪʚʦ ʘʚʪʦʨʦʚ ʠʟʫʯʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
ʩʦʛʣʘʩʥʳ ʩ ʤʝʭʘʥʠʟʤʦʤ ʧʝʨʝʜʘʯʠ ʟʘʙʦʣʝ-
ʚʘʥʠʷ ï ɻ ʪʦ ʫʢʫʩʳ ʙʝʰʝʥʳʭ ʞʠʚʦʪʥʳʭ 
(ʘʚʪʦʨʳ ʘʥʛʣʦʷʟʳʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʘʟʳ-
ʚʘʶʪ ʨʘʟʜʝʣʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʙʝʰʝʥʩʪʚʫ, 
çʫʢʫʩʳ ʙʝʰʝʥʥʳʭ ʩʦʙʘʢè) [7,10,19,20]. ɺʦ 
ʤʥʦʛʠʭ ʘʥʛʣʦʷʟʳʯʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʘʚʪʦʨʘ-
ʤʠ ʦʪʤʝʯʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʩʨʦʜʩʪʚʦ ʩʣʶʥʳ 
ʙʝʰʝʥʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʩ ʷʜʘʤʠ ʷʜʦʚʠʪʳʭ 
ʞʠʚʦʪʥʳʭ [13,16]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʚʪʦʨʳ 
ʧʦʜʯʝʨʢʠʚʘʶʪ ʩʨʦʯʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʨʘʥ 
ʦʪ ʫʢʫʩʘ ʙʝʰʝʥʳʤ ʞʠʚʦʪʥʳʤ ʩ ʮʝʣʴʶ ʥʝ 
ʜʦʧʫʩʪʠʪʴ ʩʤʝʰʝʥʠʷ ʷʜʘ ʙʝʰʝʥʩʪʚʘ ʩ 
ʞʠʜʢʦʩʪʷʤʠ ʦʨʛʘʥʠʟʤʘ [21]. ɺʦʟʤʦʞʥʳ ʠ 
ʜʨʫʛʠʝ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʙʝʰʝʥ-
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ʩʪʚʘ, ʥʘʧʨʠʤʝʨ, ʌ. ʈʘʤʠʨʝʟ ʦʪʤʝʯʘʝʪ, ʯʪʦ 
ʙʝʰʝʥʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʠ ʠʥʳʤʠ 
ʭʫʤʦʨʘʤʠ: çʠʩʧʘʨʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʭʚʘʪʳ-
ʚʘʶʪ ʤʦʟʛ ʠ ʦʛʣʫʰʘʶʪ ʛʦʣʦʚʫ ʩʦ ʚʩʝʡ 
ʩʠʣʳè [22]. ɿʜʝʩʴ ʤʳ ʚʠʜʠʤ ʧʨʝʜʧʦʣʦʞʝ-
ʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʚʦʟʙʫʜʠʪʝʣʴ ʙʝʰʝʥʩʪʚʘ 
ʣʦʢʘʣʠʟʫʝʪʩʷ ʚ ʤʦʟʛʫ, ʦʢʘʟʳʚʘʷ ʚʣʠʷʥʠʝ 
ʥʘ ʧʦʚʝʜʝʥʠʝ ʞʠʚʦʪʥʦʛʦ. 
ɺ ʠʩʧʘʥʦʷʟʳʯʥʳʭ ʠʩʪʦʯʥʠʢʘʭ, ʦʪʤʝʯʘ-

ʝʪʩʷ, ʯʪʦ ʧʦʤʠʤʦ ʣʦʰʘʜʝʡ, ʙʝʰʝʥʩʪʚʦʤ 
ʤʦʛʫʪ ʙʦʣʝʪʴ ʪʘʢʞʝ çʩʦʙʘʢʠ, ʚʦʣʢʠ, ʣʠʩʳ, 
ʚʝʨʙʣʶʜʳ, ʣʴʚʳ, ʦʙʝʟʴʷʥʳ, ʢʦʪʳ, ʤʫʣʳ, 
ʦʩʣʳ, ʣʶʜʠè [22]. ɺ ʧʨʦʯʠʭ ʠʩʪʦʯʥʠʢʘʭ 
ʘʚʪʦʨʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʫʢʫʩʳ ʙʝʰʝʥʳʭ ʞʠ-
ʚʦʪʥʳʭ, ʢʘʢ ʦʩʥʦʚʥʦʡ ʩʧʦʩʦʙ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʠʷ ʙʝʰʝʥʩʪʚʘ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʣʶ-
ʙʦʛʦ ʧʦʢʫʩʘʥʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʠʣʠ ʯʝʣʦʚʝ-
ʢʘ ʟʘʨʘʟʠʪʴʩʷ [4,14-17]. ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫ-
ʯʘʷʭ ʙʝʰʝʥʩʪʚʘ ʩʤʝʨʪʴ ʥʝ ʥʘʩʪʫʧʘʣʘ, ʵʪʠ 
ʩʣʫʯʘʠ ʠ ʩʪʘʥʦʚʠʣʠʩʴ ʨʝʬʝʨʝʥʪʳʤʠ ʜʣʷ 
ʨʘʟʚʠʪʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʦʟʤʦʞʥʦʩʪʠ 
ʣʝʯʝʥʠʷ ʙʦʣʝʟʥʠ. 
ɺ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʢʥʠʛ ʥʘ ʘʥʛʣʠʡ-

ʩʢʦʤ ʷʟʳʢʝ, ʧʦʩʚʷʱʝʥʥʳʭ ʙʝʰʝʥʩʪʚʫ ʩʦ-
ʙʘʢ, ʊʦʤʘʩʘ ʉʧʵʢʤʝʥʘ [23], ʘʚʪʦʨ ʯʝʪʢʦ 
ʨʘʟʣʠʯʘʝʪ ʙʝʰʝʥʩʪʚʦ ʩʦʙʘʢ ʠ ʜʨʫʛʠʭ ʞʠ-
ʚʦʪʥʳʭ, ʚʦʜʦʙʦʷʟʥʴ ʫ ʯʝʣʦʚʝʢʘ ʦʥ ʩʯʠʪʘʝʪ 
ʧʨʦʷʚʣʝʥʠʝʤ ʙʦʣʝʟʥʠ ʩʦʙʘʢ ʫ ʯʝʣʦʚʝʢʘ. 
ʆʥ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʘʚʪʦʨʳ (ʥʘʧʨʠʤʝʨ, Mark-
ham), ʩʯʠʪʘʣʠ, ʯʪʦ ʙʝʰʝʥʩʪʚʦ ʩʘʤʦʟʘʨʦʞ-
ʜʘʝʪʩʷ ʫ ʧʣʦʪʦʷʜʥʳʭ, ʢʦʪʦʨʳʝ ʙʦʣʝʶʪ 
ʨʘʟʥʳʤʠ ʬʦʨʤʘʤʠ ʵʪʦʛʦ 
çʙʝʟʫʤʠʷè [13,23]. 
ɽʱʝ ʦʜʥʠʤ ʬʘʢʪʦʨʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʙʝʰʝʥʩʪʚʘ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ ʧʠʩʴʤʝʥ-
ʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦ ʣʝʯʝʥʠʶ ʣʦʰʘʜʝʡ 
XVII ʚʝʢʘ, ʷʚʣʷʣʦʩʴ ʧʦʣʦʞʝʥʠʝ ʦʧʨʝʜʝ-
ʣʝʥʥʳʭ ʩʦʟʚʝʟʜʠʡ ʥʘ ʥʝʙʝ, ʠ ʦʪʩʶʜʘ 
ʧʦʰʣʦ ʦʙʲʷʩʥʝʥʠʝ ʩʝʟʦʥʥʦʩʪʠ ʚʦʟʥʠʢʥʦ-
ʚʝʥʠʷ ʙʦʣʝʟʥʠ ʩʨʝʜʠ ʩʦʙʘʢ ʠ ʜʨʫʛʠʭ ʧʣʦ-
ʪʦʷʜʥʳʭ. ɺ ʠʩʧʘʥʦʷʟʳʯʥʳʭ ʠ ʣʘʪʠʥʦʷʟʳʯ-
ʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʫʪʚʝʨʞʜʘʝʪʩʷ, ʩʦ ʩʩʳʣ-
ʢʦʡ ʥʘ ʨʘʙʦʪʳ ʇʣʠʥʠʷ ʠ ʢʦʨʦʣʷ ɸʣʴʬʦʥʩʦ 
(ʚʝʨʦʷʪʥʦ, ʨʝʯʴ ʠʜʝʪ ʦʙ ɸʣʴʬʦʥʩʦ V ɺʝ-
ʣʠʢʦʜʫʰʥʦʤ (ʠʩʧ. Alfonso V el Magn§ni-
mo) ï ʢʦʨʦʣʝ ɸʨʘʛʦʥʘ ʚ XV ʚʝʢʝ) 
[18,19,22],ʯʪʦ ʧʨʠʯʠʥʘ ʙʝʰʝʥʩʪʚʘ ʢʨʦʝʪʩʷ 
ʚ çʮʘʨʩʪʚʦʚʘʥʠʠ ʩʦʟʚʝʟʜʠʡ ɹʦʣʴʰʦʡ ʠ 
ʄʘʣʦʡ ʩʦʙʘʢè ʚ ʤʘʨʪʝ (ʚʝʨʦʷʪʥʦ, ʠʤʝʶʪʩʷ 
ʚʚʠʜʫ ʩʦʟʚʝʟʜʠʷ çɹʦʣʴʰʦʡ ʧʸʩè ʠ 
çʄʘʣʳʡ ʧʸʩè) [18,22]. çʀʟʣʫʯʝʥʠʷ ʩʦʟʚʝʟ-

ʜʠʡè ʪʘʢʞʝ ʦʯʝʥʴ ʘʢʪʠʚʥʳ çʩ 24 ʠʶʣʷ ʧʦ 
2 ʩʝʥʪʷʙʨʷè. ʆʧʠʩʘʥʥʳʝ çʠʟʣʫʯʝʥʠʷè 
ʚʣʠʷʶʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʙʝ-
ʰʝʥʩʪʚʘ, ʥʦ ʠ ʥʘ ʣʝʯʝʥʠʝ ʞʠʚʦʪʥʳʭ 
çʧʫʪʝʤ ʢʨʦʚʦʧʫʩʢʘʥʠʷ ʠʣʠ ʢʣʠʟʤè [22]. 
ʄ. ɸʨʨʝʜʦʥʜʦ ʚ ʩʚʦʝʤ ʠʟʜʘʥʠʠ 

çʉʙʦʨʥʠʢ ʧʦ ʘʣʴʙʝʠʪʘʨʠʠè 1658 ʛʦʜʘ ʥʝ 
ʫʧʦʤʠʥʘʝʪ ʦ ʚʣʠʷʥʠʠ ʩʦʟʚʝʟʜʠʡ ʥʘ ʚʦʟ-
ʥʠʢʥʦʚʝʥʠʝ ʙʝʰʝʥʩʪʚʘ, ʥʦ ʦʪʤʝʯʘʝʪ, ʯʪʦ 
ʧʨʠʯʠʥʦʡ ʙʝʰʝʥʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ çʣʝʪʥʠʡ 
ʟʥʦʡ, ʧʣʦʭʘʷ ʝʜʘ ʠ ʚʦʜʘ, ʢʘʢ ʟʘʚʝʱʘʣ ɸʚʠ-
ʮʝʥʥʘè, ʵʪʦʪ ʞʝ ʘʚʪʦʨ ʜʝʣʘʝʪ ʧʦʨʘʟʠʪʝʣʴ-
ʥʦ ʪʦʯʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ: çʠʣʠ ʚ ʪʨʝʪʴʝʤ 
ʩʣʫʯʘʝ ʙʝʰʝʥʩʪʚʦ ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʫʢʫʩʘ 
ʜʨʫʛʦʛʦ ʞʠʚʦʪʥʦʛʦ ʠ ʵʪʦ ʥʘʠʭʫʜʰʠʡ ʚʘ-
ʨʠʘʥʪ. ʇʦʵʪʦʤʫ ʥʝʣʴʟʷ ʜʝʣʘʪʴ ʪʘʢ, ʢʘʢ 
ɼʘʟʦ (ʚʝʨʦʷʪʥʦ ʩʦʚʨʝʤʝʥʥʠʢ ʘʚʪʦʨʘ) ï ʦʥ 
ʩʫʥʫʣ ʨʫʢʫ ʚ ʧʘʩʪʴ ʙʝʰʝʥʦʡ ʩʦʙʘʢʠ ʠ 
ʫʤʝʨ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ï ʚʩʝ ʜʝʣʦ ʚ 
ʟʘʨʘʟʥʦʡ ʩʣʶʥʝè. ʄ.ɸʨʨʝʜʦʥʜʦ ʝʜʠʥ-
ʩʪʚʝʥʥʳʡ ʢʪʦ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʣʝʯʝʥʠʝ ʙʝ-
ʰʝʥʳʭ ʞʠʚʦʪʥʳʭ çʜʝʣʦ ʨʠʩʢʦʚʘʥʥʦʝè [24
-27]. 
ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʙʝʰʝʥʩʪʚʘ ʫ 

ʣʦʰʘʜʠ ʦʧʠʩʳʚʘʶʪʩʷ ʚ ʠʩʪʦʯʥʠʢʘʭ ʩʣʝʜʫ-
ʶʱʠʤ ʦʙʨʘʟʦʤ: çɹʝʰʝʥʩʪʚʦ ʚʳʟʳʚʘʝʪ 
ʙʝʩʧʦʢʦʡʩʪʚʦ, ʧʝʨʠʦʜʳ ʥʝʨʚʥʦʛʦ ʚʦʟʙʫʞ-
ʜʝʥʠʷ, ʢʦʛʜʘ ʞʠʚʦʪʥʦʝ ʢʫʩʘʝʪ ʚʧʝʨʝʜʠʩʪʦ-
ʷʱʝʛʦ. ʀʟʦ ʨʪʘ ʧʦʷʚʣʷʝʪʩʷ ʧʝʥʘ, ʠʥʦʛʜʘ 
ʦʥʠ ʢʦʨʯʘʪʩʷ ʥʘ ʟʝʤʣʝ, ʥʝ ʜʦʧʫʩʢʘʶʪ ʣʝ-
ʯʝʥʠʷ, ʥʝ ʝʜʷʪ ʠ ʥʝ ʧʴʶʪ, ʩʭʦʜʷʪ ʩ ʫʤʘ. 
ɻʫʙʳ ʠʭ ʤʘʣʦʧʦʜʚʠʞʥʳ, ʘ ʦʪ ʪʝʣ ʠʭ ʠʩʭʦ-
ʜʷʪ ʛʦʨʷʯʠʝ ʠ ʟʘʨʘʟʥʳʝ ʠʩʧʘʨʝʥʠʷè, çʧʝʥʘ 
ʠʜʝʪ ʠʟʦ ʨʪʘ ʠ ʥʦʟʜʨʝʡ, ʛʣʘʟʘ ʤʫʪʥʳʝ ʠ 
ʧʳʣʘʶʱʠʝ, ʣʦʰʘʜʴ ʭʦʯʝʪ ʢʫʩʘʪʴ-
ʩè̫ [22,26,27]. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʚʨʝʤʝʥ-
ʥʦʛʦ ʟʥʘʥʠʷ ʦʙ ʵʪʦʡ ʙʦʣʝʟʥʠ, ʢʣʠʥʠʯʝ-
ʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʦʧʠʩʘʥʥʳʝ ʚ ʣʠʪʝʨʘʪʫʨʝ 
ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʯʝʥʴ ʩʭʦʞʠ ʩ ʧʨʠʟʥʘʢʘʤʠ 
ʙʝʰʝʥʩʪʚʘ, ʘ ʟʘʤʝʯʘʥʠʝ ʘʚʪʦʨʘ ʦ ʪʦʤ, ʯʪʦ 
ʣʦʰʘʜʠ ʤʦʛʫʪ ʢʦʨʯʠʪʩʷ ʥʘ ʟʝʤʣʝ ʜʘʝʪ 
ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʤʝʣʠʩʴ 
ʚʚʠʜʫ ʩʫʜʦʨʦʛʠ ʠ ʧʘʜʝʥʠʝ ʣʦʰʘʜʝʡ ʥʘ 
ʟʝʤʣʶ [1]. ʇʦ ʭʘʨʘʢʪʝʨʫ ʦʧʠʩʘʥʠʷ ʧʨʠ-
ʟʥʘʢʦʚ ʙʝʰʝʥʩʪʚʘ ʫ ʣʦʰʘʜʠ ʤʦʞʥʦ ʧʨʝʜ-
ʧʦʣʦʞʠʪʴ, ʯʪʦ ʘʚʪʦʨʳ ʟʘʤʝʯʘʣʠ ʨʘʟʥʠʮʫ ʚ 
ʧʨʦʷʚʣʝʥʠʠ ʙʝʰʝʥʩʪʚʘ ʫ ʣʦʰʘʜʠ ʠ ʫ ʧʣʦ-
ʪʦʷʜʥʳʭ, ʠʥʦʛʜʘ ʜʘʞʝ ʫʢʘʟʳʚʘʷ, ʯʪʦ ʫ 
ʣʦʰʘʜʠ ʨʘʟʚʠʣʦʩʴ 
çʧʩʝʚʜʦʙʝʰʝʥʩʪʚʦè [16]. 
ɸʚʪʦʨ ʧʦʧʫʣʷʨʥʦʛʦ ʪʨʫʜʘ ʧʦ ʚʝʪʝʨʠ-

https://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BF%D0%B0%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
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ʥʘʨʥʦʡ ʤʝʜʠʮʠʥʝ ʣʦʰʘʜʝʡ G.Markham 
ʚʳʜʝʣʷʣ ʥʝʩʢʦʣʴʢʦ ʬʦʨʤ ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ 
ʠ ʧʨʝʜʧʦʣʘʛʘʣ ʧʦʨʘʞʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ 
ʯʘʩʪʝʡ ʪʝʣʘ ʧʨʠ ʥʠʭ. ɺʦʪ ʝʛʦ ʦʧʠʩʘʥʠʝ: 
çɹʝʰʝʥʩʪʚʦ ʣʦʰʘʜʠ ʩʘʤʳʤʠ ʜʨʝʚʥʠʤʠ ʠ 
ʩʘʤʳʤʠ ʧʨʦʚʝʨʝʥʥʳʤʠ ʢʫʟʥʝʮʘʤʠ ʜʝʣʠʪ-
ʩʷ ʥʘ ʯʝʪʳʨʝ ʩʪʨʘʩʪʠ: ʧʝʨʚʘʷ ð ʢʦʛʜʘ 
ʢʘʢʘʷ-ʪʦ ʥʝʧʦʩʣʫʰʥʘʷ ʢʨʦʚʴ ʧʦʨʘʞʘʝʪ 
ʤʝʪʝʣʢʫ ʤʦʟʛʘ, ʥʦ ʪʦʣʴʢʦ ʚ ʦʜʥʦʡ ʯʘʩʪʠ, 
ʦʥʘ ʪʫʪ ʞʝ ʜʝʣʘʝʪ ʣʦʰʘʜʴ ʪʫʧʦʡ ʠ ʫʤʦʤ, ʠ 
ʟʨʝʥʠʝʤ, ʠ ʚʳ ʫʟʥʘʝʪʝ ʵʪʦ ʧʦ ʵʪʦʤʫ ʧʨʠ-
ʟʥʘʢʫ: ʣʦʰʘʜʴ ʧʦʚʝʨʥʝʪʩʷ, ʢʘʢ ʟʚʝʨʴ, 
ʦʙʝʩʧʦʢʦʝʥʥʳʡ ʩʠʣʦʡ ʨʘʟʫʤʘ, ʧʦʪʦʤʫ ʯʪʦ 
ʧʦʨʘʞʝʥʘ ʪʦʣʴʢʦ ʚʥʝʰʥʷʷ ʯʘʩʪʴ ʛʦʣʦʚʳ. 
ɺʪʦʨʘʷ ð ʢʦʛʜʘ ʷʜ ʪʘʢʦʡ ʢʨʦʚʠ ʟʘʨʘʞʘʝʪ 
ʩʨʝʜʥʶʶ ʯʘʩʪʴ ʤʦʟʛʘ, ʪʦʛʜʘ ʣʦʰʘʜʴ ʩʪʘ-
ʥʦʚʠʪʩʷ ʥʝʠʩʪʦʚʦʡ, ʧʨʳʛʘʷ ʥʘ ʩʪʝʥʳ ʠʣʠ 
ʯʪʦ-ʥʠʙʫʜʴ ʝʱʝ. ʊʨʝʪʠʡ ʩʣʫʯʘʡ - ʢʦʛʜʘ 
ʢʨʦʚʴ ʟʘʧʦʣʥʷʝʪ ʚʝʥʳ ʞʝʣʫʜʢʘ ʠ ʧʦʨʘʞʘ-
ʝʪ ʢʘʢ ʩʝʨʜʮʝ, ʪʘʢ ʠ ʤʦʟʛ. ʊʦʛʜʘ ʛʦʚʦʨʷʪ, 
ʯʪʦ ʦʥ ʙʝʟʫʤʝʥ. ʅʦ ʯʝʪʚʝʨʪʳʡ ʠ ʧʦʩʣʝʜ-
ʥʠʡ ʩʣʫʯʘʡ - ʢʦʛʜʘ ʢʨʦʚʴ ʧʦʨʘʞʘʝʪ ʥʝ 
ʪʦʣʴʢʦ ʤʦʟʛ ʠ ʩʝʨʜʮʝ, ʥʦ ʠ ʤʝʪʝʣʢʠ, ʠ ʪʦ-
ʛʜʘ ʛʦʚʦʨʷʪ, ʯʪʦ ʦʥ ʩʦʚʝʨʰʝʥʥʦ ʙʝʟʫʤʝʥ, 
ʦ ʯʝʤ ʚʳ ʫʟʥʘʝʪʝ ʧʦ ʪʦʤʫ, ʢʘʢ ʦʥ ʢʫʩʘʝʪ 
ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ ʧʨʠʙʣʠʞʘʝʪʩʷ 
ʢ ʥʝʤʫ, ʧʦ ʪʦʤʫ, ʢʘʢ ʦʥ ʛʨʳʟʝʪ ʷʩʣʠ ʠ ʩʪʝ-
ʥʳ ʚʦʢʨʫʛ ʩʝʙʷ, ʠ, ʥʘʢʦʥʝʮ, ʧʦ ʪʦʤʫ, ʢʘʢ 
ʦʥ ʨʘʟʨʳʚʘʝʪ ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ ʢʦʞʫ ʥʘ 
ʢʫʩʢʠè [16]. 
ʆʪʜʝʣʴʥʳʝ ʘʚʪʦʨʳ (ʘʥʛʣʦʷʟʳʯʥʳʝ) ʥʝ 

ʨʘʩʧʠʩʳʚʘʶʪ ʧʨʠʟʥʘʢʠ ʙʝʰʝʥʩʪʚʘ ʫ ʙʦʣʴ-
ʥʦʛʦ ʪʨʘʚʦʷʜʥʦʛʦ ʞʠʚʦʪʥʦʛʦ, ʪʘʢ ʢʘʢ ʠʤ, 
ʧʦ-ʚʠʜʠʤʦʤʫ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʩʣʝ ʧʦʷʚʣʝ-
ʥʠʷ ʧʨʠʟʥʘʢʦʚ ʣʝʯʝʥʠʝ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʙʫ-
ʜʝʪ ʙʝʩʧʦʣʝʟʥʦ. ʀʤ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ ʪʦ-
ʛʦ, ʯʪʦ ʞʠʚʦʪʥʦʝ ʙʳʣʦ ʫʢʫʰʝʥʦ ʙʝʰʝʥʳʤ 
ʞʠʚʦʪʥʳʤ. ɺ ʙʦʣʝʝ ʩʝʚʝʨʥʦʡ ʤʝʩʪʥʦʩʪʠ 
(ʥʘʧʨʠʤʝʨ, ʥʘ ɹʨʠʪʘʥʩʢʠʭ ʦʩʪʨʦʚʘʭ) 
ʤʝʥʴʰʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠʥʬʝʢʮʠʦʥʥʳʝ 
ʵʥʮʝʬʘʣʠʪʳ ʫ ʣʦʰʘʜʝʡ, ʯʪʦ ʚʦʟʤʦʞʥʦ 
ʫʧʨʦʱʘʣʦ ʜʠʘʛʥʦʩʪʠʢʫ ʙʝʰʝʥʩʪʚʘ. ʇʦʵʪʦ-
ʤʫ ʫ ʩʝʙʷ ʚ ʢʥʠʛʘʭ ʵʪʠ ʘʚʪʦʨʳ ʧʨʠʚʦʜʷʪ 
ʪʦʣʴʢʦ ʨʝʮʝʧʪʳ [13,16]. 
ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʠʩʪʦʯ-

ʥʠʢʦʚ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ çʙʝʰʝʥʩʪʚʦ ï ʛʠ-
ʙʝʣʴʥʘʷ ʙʦʣʝʟʥʴè, ʠ ʨʝʘʣʴʥʳʝ ʩʣʫʯʘʠ ʙʝ-
ʰʝʥʩʪʚʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʢʘʥʯʠ-
ʚʘʣʠʩʴ ʛʠʙʝʣʴʶ. ʆʜʥʘʢʦ ʙʳʣʠ ʠ ʩʣʫʯʘʠ 
ʠʥʳʭ ʧʘʪʦʣʦʛʠʡ ʠ ʦʪʨʘʚʣʝʥʠʡ ʩ ʥʝʚʨʦʣʦ-
ʛʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʝʤ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ 

ʟʘʚʝʨʰʠʪʴʩʷ ʙʣʘʛʦʧʦʣʫʯʥʦ, ʧʦʵʪʦʤʫ ʩʧʝ-
ʮʠʘʣʠʩʪʳ ʠ ʚʣʘʜʝʣʴʮʳ ʞʠʚʦʪʥʳʭ ʥʝ ʧʨʝ-
ʢʨʘʱʘʣʠ ʧʦʧʳʪʢʠ ʠʟʦʙʨʝʩʪʠ ʣʝʯʝʥʠʝ ʥʘ 
ʩʚʦʡ ʩʪʨʘʭ ʠ ʨʠʩʢ [13,16]. 
ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʦʚ ʣʝʯʝʥʠʷ ʠ 

ʙʦʨʴʙʳ ʩ ʙʝʰʝʥʩʪʚʦʤ ʚ ʠʩʪʦʯʥʠʢʘʭ XVII 
ʚʝʢʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ: ʦʨʛʘ-
ʥʠʟʘʮʠʷ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʧʦʝʥʠʷ ʠ ʢʦʨʤ-
ʣʝʥʠʷ ʞʠʚʦʪʥʦʛʦ, ʧʨʠʝʤʳ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 
ʩʦʩʪʘʚ ʞʠʜʢʦʩʪʝʡ (ʛʫʤʦʨʦʚ), ʥʘʧʨʠʤʝʨ, 
ʢʨʦʚʦʧʫʩʢʘʥʠʷ, ʧʨʠʝʤʳ ʦʙʨʘʙʦʪʢʠ ʨʘʥ 
(ʧʨʠʞʠʛʘʥʠʝ, ʧʨʦʤʳʚʘʥʠʝ ʠ ʧʨ.), ʦʙʨʘʱʝ-
ʥʠʝ ʢ ʩʚʷʪʳʤ-ʟʘʱʠʪʥʠʢʘʤ ʦʪ ʙʝʰʝʥʩʪʚʘ, 
ʧʦʤʝʱʝʥʠʝ ʣʦʰʘʜʝʡ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ 
ʫʩʣʦʚʠʷ ʠʣʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʧʨʝ-
ʙʳʚʘʥʠʷ ʧʨʠ ʣʫʥʥʦʤ ʩʚʝʪʝ ʠ ʧʨʠʤʝʥʝʥʠʝ 
ʩʠʣʴʥʦʜʝʡʩʪʚʫʶʱʠʭ (ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ 
ʩʧʝʮʠʘʣʠʩʪʦʚ) ʧʨʝʧʘʨʘʪʦʚ ʠ ʧʨʝʜʤʝʪʦʚ 
(madstone, ʧʨʝʧʘʨʘʪ triaca magna), ʪʘʢʞʝ 
ʤʦʛʣʠ ʧʨʦʠʟʚʦʜʠʪʴ ʥʘʜʨʝʟ ʧʦʜ ʷʟʳʢʦʤ ʩ 
ʮʝʣʴʶ ʫʜʘʣʝʥʠʷ çʯʝʨʚʷʢʘè- çLyssaè, ʢʦʪʦ-
ʨʳʡ, ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʠʤʝʣ ʦʪʥʦʰʝʥʠʝ 
ʢ ʨʘʟʚʠʪʠʶ ʙʝʰʝʥʩʪʚʘ, ʩʢʘʨʤʣʠʚʘʥʠʝ ʧʝ-
ʯʝʥʠ ʠʣʠ ʤʷʩʘ ʙʝʰʝʥʦʡ ʩʦʙʘʢʠ. ʅʝ ʚʩʝ 
ʧʨʠʝʤʳ ʧʨʠʤʝʥʷʣʠʩʴ ʢ ʞʠʚʦʪʥʳʤ, ʥʘʧʨʠ-
ʤʝʨ, ʩʯʠʪʘʣʦʩʴ, ʯʪʦ madstone ï ʙʝʟʦʘʨʦ-
ʚʳʡ ʢʘʤʝʥʴ ʠʟ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 
ʪʨʘʢʪʘ ʞʠʚʦʪʥʳʭ (ʥʘʠʙʦʣʴʰʝʡ ʩʠʣʦʡ ʦʙ-
ʣʘʜʘʣ ʢʘʤʝʥʴ ʠʟ ʢʠʰʝʯʥʠʢʘ ʙʝʣʦʛʦ ʦʣʝʥʷ) 
ʠʣʠ ʠʥʦʛʜʘ ï ʞʝʣʯʥʳʡ ʢʘʤʝʥʴ ʞʠʚʦʪʥʳʭ, 
ʪʝʨʷʣʠ ʩʚʦʶ ʧʘʥʘʮʝʡʥʫʶ ʩʠʣʫ ʦʪ ʩʦʧʨʠ-
ʢʦʩʥʦʚʝʥʠʷ ʩ ʞʠʚʦʪʥʳʤ ʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 
ʪʦʣʴʢʦ ʜʣʷ ʠʩʮʝʣʝʥʠʷ ʯʝʣʦʚʝʢʘ [4,28]. 
ʋʜʘʣʝʥʠʝ çlyssaè ʠ ʩʢʘʨʤʣʠʚʘʥʠʝ ʧʣʦʪʠ 
ʙʝʰʝʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 
ʣʦʰʘʜʷʤ ʥʝ ʦʧʠʩʘʥʦ ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ 
ʠʩʪʦʯʥʠʢʘʭ. 
ɺ ʦʪʥʦʰʝʥʠʠ ʣʝʯʝʥʠʷ ʞʠʚʦʪʥʳʭ, 

ʙʦʣʴʥʳʭ ʙʝʰʝʥʩʪʚʦʤ, ʈʘʤʠʨʝʟ ʩʩʳʣʘʝʪʩʷ 
ʥʘ ɻʠʧʧʦʢʨʘʪʘ ʠ ʥʘ çʤʥʦʛʠʭ ʜʨʫʛʠʭ ʘʚʪʦ-
ʨʦʚè. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ çʥʘʩʠʣʴʥʦ ʟʘʣʠʚʘʪʴ 
ʚʦʜʫ <éʞʠʚʦʪʥʦʤʫé>, ʯʪʦʙʳ ʧʦʛʘʩʠʪʴ 
ʚʥʫʪʨʝʥʥʠʡ ʞʘʨè, ʜʘʞʝ ʚ ʦʧʠʩʘʥʠʠ ʢʣʠ-
ʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʘʚʪʦʨʳ ʥʘʧʦʤʠʥʘʶʪ, 
ʯʪʦ çʧʠʪʴʝ ï ɻʪʦ ʦʩʥʦʚʥʦʝ ʣʝʯʝʥʠʝ!è [22]. 
ʊʘʢʞʝ ʙʦʣʴʥʳʤ ʞʠʚʦʪʥʳʤ ʨʝʢʦʤʝʥʜʦ-

ʚʘʣʦʩʴ ʩʢʘʨʤʣʠʚʘʪʴ ʦʣʴʭʫ ʩ ʚʠʥʦʤ (ʩʪʦʠʪ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʠʥʦ ʚ ʨʘʟʥʳʭ ʧʨʦʧʦʨʮʠʷʭ 
ʠ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʥʷʣʦʩʴ ʜʣʷ ʣʝʯʝʥʠʷ 
ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʳʭ ʙʦʣʝʟʥʝʡ, ʚ ɸʥʛʣʠʠ 
ʧʨʝʧʘʨʘʪʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʜʦʛʨʝʚʘʣʠ 
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çʜʦ ʢʨʦʚʠè, ʪʘʢʞʝ ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ ʠ ʜʦ-
ʧʦʣʥʠʪʝʣʴʥʳʤʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʢʦʤʧʦ-
ʥʝʥʪʘʤʠ ʤʦʛʣʠ ʚʳʩʪʫʧʘʪʴ: ʧʘʪʦʢʘ, ʩʚʠʥʦʡ 
ʞʠʨ ʠʣʠ ʤʘʩʣʦ, ʣʠʩʪʴʷ ʘʨʙʫʟʘ, ʨʝʜʠʩʘ, 
ʩʘʣʘʪʘ, ʚʠʥʦʛʨʘʜʘ, ʪ.ʢ. çʦʥʠ ʦʯʠʱʘʶʪ ʠ 
ʦʩʚʝʞʘʶʪè) [13,16,17].  
ɼʣʷ ʣʝʯʝʥʠʷ 

çʧʨʠʦʙʨʝʪʝʥʥʦʛʦè (ʚʠʜʠʤʦ, ʧʦʩʨʝʜʩʪʚʦʤ 
ʫʢʫʩʘ) ʙʝʰʝʥʩʪʚʘ ʈʘʤʠʨʝʟ ʧʨʝʜʣʘʛʘʝʪ 
ʧʨʠʤʝʥʠʪʴ çʢʨʦʚʦʧʫʩʢʘʥʠʝ ʠʟ ʛʨʫʜʠ, ʯʪʦ-
ʙʳ ʜʘʪʴ ʷʜʫ ʚʳʡʪʠè [22], ʚ ʘʥʛʣʠʡʩʢʠʭ 
ʠʩʪʦʯʥʠʢʘʭ ʢʨʦʚʦʧʫʩʢʘʥʠʝ ʠʟ ʩʦʩʫʜʦʚ 
ʛʦʣʦʚʳ ʠ ʢʦʥʝʯʥʦʩʪʝʡ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʦ-
ʚʘʥʦ, ʘ ʪʘʢʞʝ ʧʨʠʞʠʛʘʥʠʷ ʢʘʣʝʥʳʤ ʞʝʣʝ-
ʟʦʤ ʚ ʦʙʣʘʩʪʠ ʛʦʣʦʚʳ ʩ ʮʝʣʴʶ ʚʳʧʫʩʪʠʪʴ 
ʜʫʨʥʳʝ ʩʦʢʠ [16]. ɸʥʪʦʥʠʦ ʏʘʣʤʝʪʝʦ ʚ 
ʩʚʦʝʤ ʪʨʫʜʝ 1567 ʛʦʜʘ (ʥʘ ʢʦʪʦʨʦʛʦ ʚ ʪʦʤ 
ʯʠʩʣʝ ʩʩʳʣʘʶʪʩʷ ʧʨʘʢʪʠʢʠ XVII ʚʝʢʘ) 
ʝʩʪʴ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ, ʯʪʦ çʧʨʠ ʢʨʦʚʦʧʫʩ-
ʢʘʥʠʠ ʤʦʞʝʪ ʩʣʫʯʠʪʴʩʷ ʫʪʝʯʢʘ ʷʜʘ, ʢʦʪʦ-
ʨʳʡ ʤʦʞʝʪ ʟʘʨʘʟʠʪʴ ʜʨʫʛʠʭ ʞʠʚʦʪ-
ʥʳʭè [22,29,30].  
ʇʦʩʣʝ ʢʨʦʚʦʧʫʩʢʘʥʠʷ ʩʣʝʜʦʚʘʣʦ ʧʨʠ-

ʤʝʥʠʪʴ ʦʪʚʘʨ ʠʟ çʢʚʘʨʪʠʣʴʦ (ʠʩʧʘʥʩʢʘʷ 
ʤʝʨʘ ʦʙʲʝʤʘ, ʨʘʚʥʘʷ ʧʨʠʤʝʨʥʦ 1,2 ʣ, 
ʧʨʠʤ.ʘʚʪʦʨʦʚ) ʦʪʚʘʨʘ ʙʫʢʚʠʮʳ (ʚʝʨʦʷʪʥʦ 
ʨʝʯʴ ʦʙ ʦʜʥʦʤ ʠʟ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ 
ʩʝʤʝʡʩʪʚʘ ʗʩʥʦʪʢʦʚʳʝ (Lamiaceae), 
ʧʨʠʤ.ʘʚʪʦʨʦʚ), ʧʦʣʳʥʠ ʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 
ʧʦʣʦʚʠʥʳ ʫʥʮʠʠ ʊʨʠʘʢʘ ʄʘʛʥʘè[22]. 
Cʫʱʝʩʪʚʦʚʘʣʦ ʤʥʦʞʝʩʪʚʦ ʚʠʜʦʚ ʩʤʝ-

ʩʝʡ ʧʦʜ ʥʘʟʚʘʥʠʷʤʠ çʊʨʠʘʢʘè, çʊʝʨʠʘʢè, 
çʊʨʠʘʢʘ ʄʘʛʥʘè ʚ ʠʭ ʩʦʩʪʘʚ ʚʭʦʜʠʣʠ ʨʘʟ-
ʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʥʦ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʦ-
ʚʘʣʦʩʴ ʤʷʩʦ ʟʤʝʡ, ʦʧʠʫʤ. ʕʪʦʪ ʣʝʢʘʨ-
ʩʪʚʝʥʥʳʡ ʧʨʝʧʘʨʘʪ ʙʳʣ ʠʟʚʝʩʪʝʥ ʩ ʘʥʪʠʯ-
ʥʳʭ ʚʨʝʤʝʥ ʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚʧʣʦʪʴ ʜʦ 
XIX ʚʝʢʘ. ʂʦʣʠʯʝʩʪʚʦ ʢʦʤʧʦʥʝʥʪʦʚ, ʠʩ-
ʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʤʝʩʠ, ʤʦʛʣʦ ʙʳʪʴ ʜʦ 70 
(ʚ ʥʝʢʦʪʦʨʳʭ ʠʩʪʦʯʥʠʢʘʭ ʜʦ 300). ɺ ʩʝʣʴ-
ʩʢʦʡ ʤʝʩʪʥʦʩʪʠ çʊʨʠʘʢè ʙʳʣ ʧʘʥʘʮʝʝʡ ʦʪ 
ʚʩʝʭ ʙʦʣʝʟʥʝʡ, ʦʜʥʘʢʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ 
ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʯʪʦ ʵʪʫ ʩʤʝʩʴ ʠʩʧʦʣʴ-
ʟʦʚʘʣʠ ʜʣʷ ʣʝʯʝʥʠʷ ʫʢʫʰʝʥʥʳʭ ʣʶʜʝʡ ï ʚ 
ʪ.ʯ. ʩʦʙʘʢʘʤʠ ʠʣʠ ʟʤʝʷʤʠ, ʢʘʢ ʘʥʪʠʜʦʪ, 
ʨʠʩ.1, 2 [4, 13, 28, 31].  
ʄ. ɸʨʨʝʜʦʥʜʦ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʣʝʯʝ-

ʥʠʝ ʙʝʰʝʥʩʪʚʘ ʤʘʣʦʵʬʬʝʢʪʠʚʥʦ, ʥʦ ʪʦʞʝ 
ʨʝʢʦʤʝʥʜʫʝʪ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʨʠʘʢ: 
çʣʝʯʝʥʠʝ-ʥʘʧʠʪʦʢ ʧʨʦʪʠʚ ʷʜʘ, ʜʘʚʘʪʴ ʩʣʝ-
ʜʫʝʪ ʩʤʝʩʴ ʪʨʠʘʢʘ, ʙʝʣʦʛʦ ʚʠʥʘ, ʯʝʩʥʦʢʘ, 

ʣʫʢʘ, ʫʢʩʫʩʘ. ʄʦʞʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʛʦʨʯʠʮʫ ʠʣʠ ʨʝʜʠʩè [25]. 

ʈʠʩʫʥʦʢ 1 ï ʊʠʪʫʣʴʥʳʡ ʣʠʩʪ ʠʟʜʘʥʠʷ 
çʊʨʠʘʢʘ ʄʘʛʥʘ ʦʪ ʣʶʜʝʡ ʧʨʦʰʣʦʛʦ, ʦʧʨʦ-
ʙʦʚʘʥʥʘʷ ʣʶʜʴʤʠ ʥʘʩʪʦʷʱʝʛʦè, ʘʚʪʦʨ 
ɼ.ɼ. ɼʦʤʠʥʛʦ ɻʫʠʣʣʝʥ, 1724 ʛʦʜ [31]. 

ʇʦʩʣʝ ʚʳʧʦʡʢʠ ʦʧʠʩʘʥʥʦʡ ʩʤʝʩʠ ʠʩ-
ʧʘʥʩʢʠʤʠ ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 
ʧʨʝʜʣʘʛʘʣʦʩʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʜʘʪʴ ʧʝʨʦ-
ʨʘʣʴʥʦ ʞʠʚʦʪʥʦʤʫ çʢʚʘʨʪʠʣʴʦ ʚʠʥʘ ʩ ʠʟ-
ʤʝʣʴʯʝʥʥʦʡ ʛʦʣʦʚʢʦʡ ʯʝʩʥʦʢʘè, ʟʘʪʝʤ 
çʫʢʫʪʘʪʴ ʠ ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʩʜʝʣʘʪʴ 
ʢʣʠʟʤʫ ʠʟ ʧʨʦʮʝʞʝʥʥʦʡ ʩʳʚʦʨʦʪʢʠ ʠ ʙʫ-
ʣʴʦʥʘ ʠʟ ʛʦʣʦʚʳ ʙʘʨʘʥʘ, ʩ ʜʦʙʘʚʣʝʥʠʝʤ 
ʪʨʠʘʢʘè [22,26]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʣʦʚʳ 
ʙʘʨʘʥʘ ʥʝʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʨʝʮʝʧʪʘʭ ʚ 
ʠʩʧʘʥʦʷʟʳʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ XVII ʚʝʢʘ, 
ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʠʤʝʝʪ ʢʘʢʦʡ-ʪʦ ʤʠʬʠʯʝ-
ʩʢʠʡ ʠʣʠ ʨʝʣʠʛʠʦʟʥʳʡ ʩʤʳʩʣ. 
ɸʚʪʦʨʳ ʩʩʳʣʘʶʪʩʷ ʥʘ ʣʝʯʝʥʠʝ, ʦʧʠ-

ʩʘʥʥʦʝ ʇʣʠʥʠʝʤ, ʢʦʛʜʘ ʨʝʢʦʤʝʥʜʦʚʘʣʦʩʴ 
ʜʘʚʘʪʴ ʙʦʣʴʥʦʤʫ çʧʦʣʪʦʨʳ ʫʥʮʠʠ ʜʠʢʦʡ 
ʨʦʟʳ ï ʢʘʢ ʝʝ ʥʘʟʳʚʘʶʪ ʛʨʝʢʠ ʠ ʞʠʪʝʣʠ 
ʈʦʜʦʩʘ (ʨʝʯʴ ʠʜʝʪ ʦ ʰʠʧʦʚʥʠʢʝ ʩʦʙʘʯʴʝʤ, 
Rosa canina), 5 ʫʥʮʠʡ ʧʦʜʦʨʦʞʥʠʢʘ ʠ 5 
ʫʥʮʠʡ ʛʝʣʴʤʠʥʪʦʪʝʢʠ (ʨʝʯʴ ʦ ʢʘʢʦʤ-ʪʦ ʠʟ 

https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%AF%D1%81%D0%BD%D0%BE%D1%82%D0%BA%D0%BE%D0%B2%D1%8B%D0%B5
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ʚʠʜʦʚ ʩʦʨʥʦʡ ʪʨʘʚʳ ʨʦʜʘ Helminthotheca) 
ï ʧʦʣʫʯʝʥʥʫʶ ʩʤʝʩʴ ʚʳʤʦʯʠʪʴ ʚ ʚʦʜʝ ʠ 
ʠʟʤʝʣʴʯʠʪʴ. ʇʦ ʤʦʝʤʫ ʦʧʳʪʫ ʵʪʦ ʩʥʘʜʦ-
ʙʴʝ ʩʥʠʞʘʝʪ ʞʘʨ ʠ ʙʦʣʴ, ʠ ʩʤʷʛʯʘʶʪ ʩʝʨʜ-
ʮʝ, ʧʝʯʝʥʴ ʠ ʞʝʣʫʜʦʢè [4,22]. 
ɺ ʠʩʪʦʯʥʠʢʘʭ, ʠʟʜʘʥʥʳʭ ʚ ɸʥʛʣʠʠ, 

ʫʧʦʤʠʥʘʶʪʩʷ ʪʘʢʠʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʨʝʜ-
ʩʪʚʘ ʢʘʢ: ʪʨʘʚʘ ʨʫʪʳ, ʢʦʨʥʠ ʧʝʨʚʦʮʚʝʪʘ, 
ʣʠʩʪʴʷ ʙʘʨʚʠʥʢʘ ʠ ʩʘʤʰʠʪʘ, çʟʚʝʟʜʘ ʟʝʤ-
ʣʠè (ʚʦʟʤʦʞʥʦ ʙʨʦʤʝʣʠʝʚʳʝ), ʢʦʨʝʥʴ ʧʘʩ-
ʪʫʰʴʝʡ ʚʝʨʳ, ʢʫʨʠʥʳʡ ʧʦʤʝʪ, ʪʝʧʣʳʝ 
ʢʘʰʠ ʠʟ ʩʦʣʦʜʘ ʠ ʚʦʜʳ, ʢʦʨʝʥʴ ʰʠʧʦʚʥʠ-
ʢʘ, ʧʝʧʝʣ ʪʨʘʚʳ ʙʝʣʝʥʳ, ʪʳʩʷʯʝʣʠʩʪʥʠʢ, 
çɦ ʝʣʦʢè ʠʟ ʩʪʘʨʦʡ ʤʦʯʠ ʠ ʟʦʣʳ ʜʝʨʝʚʘ, 
ʯʝʣʦʚʝʯʝʩʢʠʝ ʠʩʧʨʘʞʥʝʥʠʷ, ʤʷʪʘ, ʢʦʨʝʥʴ 
ʜʠʢʦʛʦ ʦʛʫʨʮʘ [17]. 
ʉʘʤʦ ʤʝʩʪʦ ʫʢʫʩʘ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʣʦʩʴ 

ʦʙʨʘʙʘʪʳʚʘʪʴ çʪʨʠʘʢʦʤè ʠ ʧʨʠʞʝʯʴ çʚʩʶ 
ʧʣʦʱʘʜʴ ʨʘʥʳ ʧʦ ʩʦʚʝʪʘʤ ɻʘʣʝʥʘè. ʅʘ 
ʪʨʝʪʠʡ ʜʝʥʴ ʧʦʩʣʝ ʫʢʫʩʘ ʨʝʢʦʤʝʥʜʦʚʘʣʦʩʴ 
ʦʙʨʘʙʘʪʳʚʘʪʴ ʤʝʩʪʦ ʫʢʫʩʘ ʫʢʩʫʩʦʤ, ʩʦʣʴʶ 
ʠ ʯʝʩʥʦʢʦʤ, ʪ.ʢ. çɻ ʪʦ ʩʨʝʜʩʪʚʦ ʯʫʜʝʩʥʦ 
ʧʦʤʦʛʘʝʪ ʜʣʷ ʩʥʷʪʠʷ ʩʪʨʫʧʘè [22,27]. ʆʙ-
ʨʘʟʦʚʘʚʰʫʶʩʷ ʷʟʚʫ ʩʦʚʝʪʦʚʘʣʠ çʥʘʢʨʳʪʴ 
ʣʠʩʪʦʤ ʢʘʧʫʩʪʳ ʠ ʟʘʞʠʚʣʷʪʴ ʚ ʯʠʩʪʦʪʝè. 
ʄʳ ʥʘʰʣʠ ʟʘʷʚʣʝʥʠʝ ʧʨʘʢʪʠʢʫʶʱʝʛʦ 

ʚʨʘʯʘ, ʢʦʪʦʨʳʡ ʨʝʢʦʤʝʥʜʦʚʘʣ ʧʨʦʪʠʨʘʪʴ 
ʤʝʩʪʦ ʫʢʫʩʘ ʜʚʘʞʜʳ ʚ ʜʝʥʴ ʩʧʫʪʘʥʥʳʤʠ 
ʩʫʭʠʤʠ ʣʴʥʷʥʳʤʠ ʥʠʪʷʤʠ ï çʦʥʠ ʫʜʘʣʷʶʪ 
ʚʳʩʪʫʧʘʶʱʠʡ ʷʜè, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʠʜʥʦ, 
ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʧʨʘʢʪʠʢʠ ʧʨʝʜʧʦʣʘʛʘʣʠ, 
ʯʪʦ ʷʜ ʠʟ ʨʘʥʳ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʥʘ ʧʦ-
ʚʝʨʭʥʦʩʪʴ [22]. 
ʊʘʢʞʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʘʥ ʧʦʩʣʝ ʫʢʫ-

ʩʦʚ ʙʝʰʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʠʤʝʥʷʣʠ ʙʝʣʝ-
ʥʫ, ʩʦʞʞʝʥʥʫʶ ʠ ʩʤʝʰʘʥʥʫʶ ʩʦ ʩʪʘʨʳʤ 
ʩʚʠʥʳʤ ʞʠʨʦʤ, ʢʦʨʝʥʴ ʰʠʧʦʚʥʠʢʘ, ʷʛʦʜʳ 
ʙʫʟʠʥʳ ʠʣʠ ʩʦʢ ʣʠʩʪʴʝʚ ʙʫʟʠʥʳ ʠʣʠ ʷʩʝ-
ʥʷ, ʛʦʨʝʯʘʚʢʠ, ʣʠʩʪʴʷ ʜʠʢʦʛʦ ʣʫʢʘ, ʩʦʣʴ, 
ʧʘʪʦʢʫ, ʤʘʩʣʦ ʠʟ ʩʢʦʨʧʠʦʥʦʚ ʠ ʜʨ. [14,16]. 
ʊʘʢʞʝ ʜʣʷ ʮʝʥʥʳʭ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ 
ʤʦʛʣʠ ʟʘʙʠʪʴ ʧʝʪʫʭʘ ʠʣʠ ʢʫʨʠʮʫ ʩ ʪʝʤ, 
ʯʪʦʙʳ ʧʨʠʣʦʞʠʪʴ ʝʱʝ ʪʝʧʣʫʶ ʪʫʰʢʫ ʢ 
ʨʘʥʝ, ʯʪʦʙʳ ʦʥʘ ʚʳʪʷʥʫʣʘ ʷʜ [14]. ʅʝʢʦʪʦ-
ʨʳʝ ʘʚʪʦʨʳ ʪʘʢʞʝ ʩʦʚʝʪʫʶʪ ʜʝʣʘʪʴ ʥʘʜʨʝʟ 
ʚ ʦʙʣʘʩʪʠ ʨʘʥʳ ʜʦ ʧʦʷʚʣʝʥʠʷ ʢʨʦʚʦʪʝʯʝ-
ʥʠʷ ʠ ʩ ʢʨʦʚʴʶ ʚʳʧʫʩʪʠʪʴ ʷʜ, ʜʣʷ ʪʦʛʦ ʞʝ 
ʧʨʝʜʣʘʛʘʣʠ ʧʨʠʤʝʥʷʪʴ ʧʠʷʚʦʢ [14]. 
ʌ. ʂʘʣʴʚʦ ʚ ʪʨʫʜʝ 1675 ʛʦʜʘ çʂʥʠʛʘ 

ʚʝʪʝʨʠʥʘʨʠʠè ʧʨʝʜʣʘʛʘʝʪ çʦʙʪʝʨʝʪʴ ʤʝʩʪʦ 
ʫʢʫʩʘ ʚʠʥʦʤ, ʚʣʠʪʴ ʚʠʥʦ ʚ ʣʦʰʘʜʴ ʠ ʤʦ-
ʣʠʪʴʩʷ ɹʦʛʫè [29]. 

ʈʠʩʫʥʦʢ 2 ï ʆʧʠʩʘʥʠʝ ʦʜʥʦʛʦ ʠʟ ʚʘʨʠʘʥʪʦʚ ʨʝʮʝʧʪʘ çʊʨʠʘʢʘè: çʜʣʷ ʟʘʱʠʪʳ ʣʫʯʰʝ 
ʚʟʷʪʴ ʩʚʝʞʝʝ ʤʷʩʦ ʟʤʝʡ, ʜʦʙʘʚʠʪʴ ʭʣʝʙ, ʧʦʩʳʧʘʥʥʳʡ ʧʦʨʦʰʢʦʤ ʠʟ ʛʫʩʝʥʠʮè ʠʟ ʠʟʜʘʥʠʷ 
çʊʨʠʘʢʘ ʄʘʛʥʘ ʦʪ ʣʶʜʝʡ ʧʨʦʰʣʦʛʦ, ʦʧʨʦʙʦʚʘʥʥʘʷ ʣʶʜʴʤʠ ʥʘʩʪʦʷʱʝʛʦè, ʘʚʪʦʨ ɼ.ɼ. ɼʦ-

ʤʠʥʛʦ ɻʫʠʣʣʝʥ, 1724 ʛʦʜ [31]. 

ʆʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ 
ʫʢʫʩʘʤ ʚ ʦʙʣʘʩʪʠ çʢʦʥʮʦʚ ʪʝʣʘ: ʧʦʣʦʚʦʛʦ 
ʯʣʝʥʘ, ʷʠʯʝʢ, ʛʫʙ, ʭʚʦʩʪʘ, ʫʰʝʡè - ʠʤʝʣʘ 
ʤʝʩʪʦ ʧʨʘʢʪʠʢʘ ʦʪʨʝʟʘʥʠʷ ʵʪʠʭ ʯʘʩʪʝʡ 
ʪʝʣʘ çʧʦʪʦʤʫ ʯʪʦ ʵʪʦ ʙʝʟʦʧʘʩʥʝʝ, ʯʝʤ ʣʝ-
ʯʠʪʴè [22,29]. ʊʘʢʞʝ ʚʩʪʨʝʯʘʝʪʩʷ ʪʦʯʢʘ 
ʟʨʝʥʠʷ, ʯʪʦ ʧʨʠ ʧʨʠʟʥʘʢʘʭ ʥʘʨʫʰʝʥʠʷ 
ʧʦʚʝʜʝʥʠʷ ʞʝʨʝʙʮʦʚ ʥʫʞʥʦ ʢʘʩʪʨʠʨʦʚʘʪʴ: 
çɼʨʫʛʠʝ, ʢʘʢ ʩʘʤʦʝ ʚʝʨʥʦʝ ʠʟ ʚʩʝʭ ʣʝ-
ʢʘʨʩʪʚ, ʠʩʧʦʣʴʟʫʶʪ ʢʘʩʪʨʘʮʠʶ ʝʛʦ ʦʪ ʦʙʦ-
ʠʭ ʠʣʠ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʪ ʦʜʥʦʛʦ ʢʘʤ-
ʥé̫è [16]. 
ʇʨʠ ʫʛʨʦʟʝ ʟʘʙʦʣʝʚʘʥʠʷ ʙʝʰʝʥʩʪʚʦʤ 

ʯʝʣʦʚʝʢʘ, ʝʛʦ ʤʦʛʣʠ ʠʩʢʫʧʘʪʴ ʚ ʭʦʣʦʜʥʦʡ 

ʚʦʜʝ ʠʣʠ ʚ ʛʦʨʷʯʝʤ ʤʘʩʣʝ, ʧʦ ʨʝʢʦʤʝʥʜʘ-
ʮʠʠ ɻʘʣʝʥʘ, ʚ ʦʪʥʦʰʝʥʠʠ ʣʦʰʘʜʝʡ ʞʝ 
ʤʦʛʣʠ ʧʨʦʚʝʩʪʠ çʢʫʧʘʥʠʝ ʞʠʚʦʪʥʳʭ, ʦʩʦ-
ʙʝʥʥʦ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝè [4]. 
ʊʘʢʞʝ, ʧʨʠ ʣʝʯʝʥʠʠ ʞʠʚʦʪʥʳʭ (ʚ ʯʘʩʪ-

ʥʦʩʪʠ, ʣʦʰʘʜʝʡ) ʦʪ ʙʝʰʝʥʩʪʚʘ, ʢʘʢ ʦʪ 
ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʙʦʣʝʟʥʝʡ, ʨʝʢʦʤʝʥʜʦʚʘ-
ʣʦʩʴ çʫʜʝʨʞʠʚʘʪʴ ʞʠʚʦʪʥʳʭ ʦʪ ʣʫʥʥʦʛʦ 
ʩʚʝʪʘè, ʪ.ʢ. ʦʥ ʩʯʠʪʘʣʩʷ ʛʫʙʠʪʝʣʴʥʳʤ ʜʣʷ 
ʚʩʝʭ ʙʦʣʴʥʳʭ ʩʫʱʝʩʪʚ [22]. 
ɺ XVII ʚʝʢʝ ʚʩʝ ʝʱʝ ʙʳʣʘ ʩʠʣʴʥʦ ʨʘʟ-

ʚʠʪʘ ʨʝʣʠʛʠʦʟʥʦʩʪʴ, ʚʝʨʘ ʚ ʤʠʩʪʠʢʫ, ʩʛʣʘ-
ʟʳ, ʧʦʨʯʫ ʠ ʧʨʦʯʠʝ ʜʝʤʦʥʠʯʝʩʢʠʝ ʪʝʦʨʠʠ 
ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʙʦʣʝʟʥʝʡ. ʇʦʵʪʦʤʫ ʘʚʪʦʨʳ 
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ʯʘʩʪʦ ʨʝʢʦʤʝʥʜʫʶʪ ʦʙʨʘʱʘʪʴʩʷ ʩ ʤʦʣʠʪ-
ʚʘʤʠ ʢ ʩʚʷʪʳʤ, ʢʦʪʦʨʳʝ 
çʩʧʝʮʠʘʣʠʟʠʨʫʶʪʩʷè ʥʘ ʙʝʰʝʥʩʪʚʝ: ʚ ʠʩ-
ʧʘʥʩʢʦʡ ʠ ʬʨʘʥʮʫʟʩʢʦʡ ʪʨʘʜʠʮʠʠ ï ɻ ʪʦ 
ɻʫӢʙʝʨʪ ʃɹʝӢʞʩʢʠʡ (ʣʘʪ. Hubertus 
Leodiensis) ï ʧʦʢʨʦʚʠʪʝʣʴ ʦʭʦʪʥʠʢʦʚ, ʚʦ 
ʬʨʘʥʮʫʟʩʢʦʡ ï ʉʚʷʪʦʡ ʊʫʞʘʥ ʠʟ ɸʨʤʦʨʠ-
ʢʠ (ʬʨ. Saint Tujan ʠʣʠ saint Tugen), ʚ ʠʩ-
ʧʘʥʩʢʦʡ ï ʉʚʷʪʘʷ ʂʠʪʝʨʠʷ (ʠʩʧ. Quiteria), 
ʢʫʣʴʪ ʢʦʪʦʨʦʡ ʩʫʱʝʩʪʚʦʚʘʣ ʚ ʩʨʝʜʥʠʭ 
ʚʝʢʘʭ ʚ ʀʩʧʘʥʠʠ (ʯʘʩʪʠʯʥʦ ʩʦʭʨʘʥʝʥ ʠ ʧʦ 
ʩʝʡ ʜʝʥʴ), ʵʪʦʡ ʤʫʯʝʥʠʮʝ ʧʨʠʧʠʩʳʚʘʣʠ 
ʯʫʜʝʩʘ ʠʩʮʝʣʝʥʠʷ ʦʪ ʙʝʰʝʥʩʪʚʘ, ʧʦʪʦʤʫ 
ʯʪʦ ʧʦ ʣʝʛʝʥʜʝ ʚ ʝʝ ʧʨʠʩʫʪʩʪʚʠʠ ʫʩʧʦʢʘʠ-
ʚʘʣʠʩʴ ʩʦʙʘʢʠ, ʪʘʢʞʝ ʥʘ ʤʥʦʛʠʭ ʝʝ ʠʟʦʙ-
ʨʘʞʝʥʠʷʭ ʧʦʜʣʝ ʥʝʝ ʝʩʪʴ ʩʦʙʘʢʠ, ʨʠʩ. 4 
[22, 33-35]. 
ʅʫʞʥʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʚʪʦʨʳ 

XVII ʚʝʢʘ, ʠʤʝʚʰʠʝ ʧʨʘʢʪʠʢʫ ʚ ʀʩʧʘʥʠʠ 
ʠ ɸʥʛʣʠʠ ʥʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʶʪ 
çʩʚʷʟʘʪʴ ʢʫʩʘʚʰʝʛʦ ʠ ʧʨʠʰʠʙʠʪʴ ʝʛʦ: ʠ 
ʩʦʙʘʢʫ, ʠ ʣʴʚʘ, ʠ ʚʦʣʢʘ, ʠ ʛʘʜʶʢʫ, ʠ ʩʢʦʨ-
ʧʠʦʥʘè [16,22,28], ʠ ʣʠʰʴ ʚ ʦʪʜʝʣʴʥʳʭ 
ʠʩʪʦʯʥʠʢʘʭ ʨʝʢʦʤʝʥʜʫʶʪ ʥʘʙʣʶʜʘʪʴ ʩʦ-
ʙʘʢʫ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʫ ʥʝʝ ʙʝʰʝʥ-
ʩʪʚʘ ʧʦ ʧʦʚʝʜʝʥʠʶ ʠʣʠ ʬʘʢʪʫ ʩʤʝʨʪʠ ʞʠ-
ʚʦʪʥʦʛʦ [13,14]. 

ʈʠʩʫʥʦʢ 3 ï ɻʣʠʥʷʥʳʡ ʢʫʚʰʠʥ ʜʣʷ ʭʨʘʥʝ-
ʥʠʷ ʪʝʨʠʘʢʘ. ʀʪʘʣʠʷ, 1641 ʛʦʜ [32]. 

ʈʠʩʫʥʦʢ 4 ï ʆʙʨʘʟ ʉʚʷʪʦʡ ʂʠʪʝʨʠʠ, 1954 
ʛ., ʎʝʨʢʦʚʴ ʫʩʧʝʥʠʷ ʅʘʰʝʡ ʉʝʥʴʦʨʳ 
(ʈarroquia Asuncion de nuestra se¶ora), 

ʄʘʜʨʠʜ [35]. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʦʣʷʮʠʠ ʙʦʣʴʥʦʡ ʣʦ-
ʰʘʜʠ ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʥʘʤʠ ʠʩʪʦʯʥʠʢʘʭ 
ʥʝ ʦʪʤʝʯʘʝʪʩʷ. ɸʚʪʦʨʳ [13,16,17] ʧʨʝʜʣʘ-
ʛʘʶʪ ʧʦʤʝʩʪʠʪʴ ʣʦʰʘʜʴ ʚ ʧʦʣʫʪʝʤʥʦʝ 
ʧʦʤʝʱʝʥʠʝ, ʯʪʦʙʳ ʥʝ ʚʳʟʳʚʘʪʴ ʝʝ ʙʝʩʧʦ-
ʢʦʡʩʪʚʦ ʠʣʠ ʚʦʟʙʫʞʜʝʥʠʝ. ʇʣʦʪʦʷʜʥʳʭ 
ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʩʚʠʥʝʡ, ʧʨʝʜʣʘʛʘʣʦʩʴ 
ʠʟʦʣʠʨʦʚʘʪʴ ʦʪ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ ʠʣʠ 
ʫʙʠʚʘʪʴ [14]. 
ɺʓɺʆɼʓ/CONCLUSION 
ɹʝʰʝʥʩʪʚʦ ï ʦʜʥʘ ʠʟ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʙʦʣʝʟʥʝʡ, ʦʧʘʩʥʳʭ ʜʣʷ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦ-
ʚʝʢʘ, ʠʟʚʝʩʪʥʘʷ ʯʝʣʦʚʝʢʫ ʩ ʜʨʝʚʥʝʡʰʠʭ 
ʚʨʝʤʝʥ [28]. ɹʣʘʛʦʜʘʨʷ ʥʝʠʟʤʝʥʥʳʤ ʭʘ-
ʨʘʢʪʝʨʥʳʤ ʧʨʠʟʥʘʢʘʤ ʠ ʩʧʝʮʠʬʠʯʝʩʢʦʤʫ 
ʧʦʚʝʜʝʥʠʶ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʣʶʜʠ ʜʦ-
ʚʦʣʴʥʦ ʨʘʥʦ ʥʘʫʯʠʣʠʩʴ ʨʘʩʧʦʟʥʘʚʘʪʴ ʝʛʦ. 
ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʝʪʝʨʠʥʘʨʥʳʝ 
ʩʧʝʮʠʘʣʠʩʪʳ ʧʦʣʴʟʫʶʪʩʷ ʜʦʚʦʣʴʥʦ ʪʦʯ-
ʥʳʤʠ ʤʝʪʦʜʘʤʠ ʜʠʘʛʥʦʩʪʠʢʠ ʙʝʰʝʥʩʪʚʘ, 
ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʙʦʣʴʰʝ ʢ ʧʦʩʤʝʨʪʥʦʡ 
ʜʠʘʛʥʦʩʪʠʢʝ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. 
ʇʨʠʞʠʟʥʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʙʳʚʘʝʪ ʟʘ-
ʪʨʫʜʥʠʪʝʣʴʥʘ, ʚ ʩʚʷʟʠ ʩ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ 
ʠʟʦʣʠʨʦʚʘʪʴ ʞʠʚʦʪʥʦʝ, ʥʝʜʦʩʪʘʪʦʯʥʦʡ 
ʪʦʯʥʦʩʪʴʶ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʦʚ, ʚʦʟ-
ʤʦʞʥʦʩʪʴʶ ʟʘʨʘʟʠʪʴʩʷ ʠ ʧʦʛʠʙʥʫʪʴ ʦʪ 
ʙʝʰʝʥʩʪʚʘ ʠ ʧʨ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʝʯʝ-
ʥʠʝ ʙʦʣʴʥʳʭ ʙʝʰʝʥʩʪʚʦʤ ʞʠʚʦʪʥʳʭ ʟʘ-
ʧʨʝʱʝʥʦ, ʪʘʢ ʢʘʢ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʵʪʦ ʩʤʝʨ-
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ʪʝʣʴʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʠ ʩʤʝʨʪʴ ʞʠʚʦʪʥʦʛʦ 
ʦʪ ʙʝʰʝʥʩʪʚʘ ʩʣʫʞʠʪ ʵʣʝʤʝʥʪʦʤ ʝʛʦ ʜʠʘ-
ʛʥʦʩʪʠʢʠ [1]. 
ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʘʪʝʨʠʘʣʳ ʠʩʪʦʨʠʯʝʩʢʠʭ 
ʠʩʪʦʯʥʠʢʦʚ ʩ ʫʧʦʤʠʥʘʥʠʝʤ ʦ ʙʝʰʝʥʩʪʚʝ 
ʣʦʰʘʜʝʡ. ɸʥʘʣʠʟʠʨʫʷ ʠʩʪʦʯʥʠʢʠ XVII 
ʚʝʢʘ, ʚ ʢʦʪʦʨʳʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦ-
ʩʳ ʜʠʘʛʥʦʩʪʠʢʠ, ʣʝʯʝʥʠʷ ʠ ʙʦʨʴʙʳ ʩ ʙʝ-
ʰʝʥʩʪʚʦʤ ʣʦʰʘʜʝʡ, ʤʳ ʤʦʞʝʤ ʦʪʤʝʪʠʪʴ 
ʩʣʝʜʫʶʱʝʝ: 
ɺʦ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʠʩʪʦʯʥʠʢʘʭ ʝʩʪʴ ʛʣʘʚʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʙʝ-
ʰʝʥʩʪʚʫ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʰʠʨʦʢʦʤ ʝʛʦ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝ-
ʩʢʠʭ ʟʦʥʘʭ ɽʚʨʦʧʳ ʚ XVII ʚʝʢʝ. ʆʩʥʦʚ-
ʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʣʫʞʠ-
ʣʠ ʙʦʣʴʥʳʝ ʩʦʙʘʢʠ, ʭʦʪʷ ʘʚʪʦʨʳ ʦʪʤʝʯʘ-
ʶʪ, ʯʪʦ ʧʝʨʝʥʦʩʠʪʴ ʙʝʰʝʥʩʪʚʦ ʤʦʛʣʠ ʠ 
ʜʨʫʛʠʝ ʞʠʚʦʪʥʳʝ. ʀʟ-ʟʘ ʵʪʦʛʦ ʙʝʰʝʥʩʪʚʦ 
ʤʦʛʣʠ ʩʯʠʪʘʪʴ ʙʦʣʝʟʥʴʶ ʧʣʦʪʦʷʜʥʳʭ, 
ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʙʦʣʝʪʴ ʜʨʫʛʠʝ ʞʠʚʦʪʥʳʝ ʠ 
ʯʝʣʦʚʝʢ. 
ʇʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʙʝʰʝʥʩʪʚʘ 

ʩʯʠʪʘʣʩʷ ʫʢʫʩ ʙʝʰʝʥʦʛʦ ʞʠʚʦʪʥʦʛʦ, ʟʘʨʘ-
ʞʘʶʱʠʤ ʘʛʝʥʪʦʤ ï ʩʣʶʥʘ, ʩʦʜʝʨʞʘʱʘʷ 
ç̫ ʜ ʙʝʰʝʥʩʪʚʘè. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʣʷ ʣʝ-
ʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʙʳʣʠ ʨʝʢʦʤʝʥʜʦ-
ʚʘʥʳ ʩʭʦʜʥʳʝ ʤʝʪʦʜʳ, ʢʘʢ ʠ ʧʨʠ ʫʢʫʩʝ 
ʷʜʦʚʠʪʳʤ ʞʠʚʦʪʥʳʤ, ï ʦʙʨʘʙʦʪʢʘ ʨʘʥʳ 
ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʢʨʦʚʦʧʫʩʢʘʥʠʝ, 
ʧʦʧʳʪʢʠ ʚʳʧʫʩʪʠʪʴ ʠʟ ʨʘʥʳ ʷʜ ʚʤʝʩʪʝ ʩ 
ʢʨʦʚʴʶ ʠ ʧʨʦʯʝʝ. ʉʣʫʯʘʠ ʠ ʠʩʪʦʯʥʠʢʠ, 
ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʣʘʛʘʶʪ ʧʨʦʯʠʝ ʧʨʠʯʠʥʳ 
ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʙʝʰʝʥʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ: ʧʦ-
ʣʦʞʝʥʠʝ ʥʝʙʝʩʥʳʭ ʩʚʝʪʠʣ, ʩʤʝʰʝʥʠʝ 
ʞʠʜʢʦʩʪʝʡ ʠ ʧʨ., ʚʦʟʤʦʞʥʦ, ʠʩʭʦʜʠʣʠ ʠʟ 
ʩʣʝʜʫʶʱʠʭ ʩʠʪʫʘʮʠʡ ï ʘʚʪʦʨʘʤʠ ʠʩʪʦʯ-
ʥʠʢʦʚ XVII ʚʝʢʘ ʦʪʤʝʯʘʝʪʩʷ ʩʝʟʦʥʥʦʩʪʴ 
ʙʝʰʝʥʩʪʚʘ, ʯʪʦ ʩʦʚʧʘʜʘʝʪ ʧʦ ʚʨʝʤʝʥʠ ʩ 
ʧʦʷʚʣʝʥʠʝʤ ʥʘ ʥʝʙʦʩʢʣʦʥʝ ʦʧʨʝʜʝʣʝʥʥʳʭ 
ʟʚʝʟʜ ʠ ʩʦʟʚʝʟʜʠʡ, ʚʪʦʨʦʡ ʬʘʢʪʦʨ ï ɻ ʪʦ ʪʦ 
ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ, ʤʝ-
ʩʪʦ ʫʢʫʩʘ ʙʳʣʦ ʥʝʟʘʤʝʪʥʦ, ʧʦʵʪʦʤʫ ʠ 
ʫʩʪʘʥʦʚʠʪʴ ʧʨʷʤʫʶ ʩʚʷʟʴ ʫ ʩʧʝʮʠʘʣʠʩʪʦʚ 
ʥʝ ʧʦʣʫʯʘʣʦʩʴ. ɺ ʮʝʣʦʤ, ʧʨʠ ʘʥʘʣʠʟʝ ʚʩʝʭ 
ʚʟʷʪʳʭ ʥʘʤʠ ʠʩʪʦʯʥʠʢʦʚ, ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ 
ʙʝʰʝʥʩʪʚʦ ʥʝ ʪʦʣʴʢʦ ʙʳʣʦ ʰʠʨʦʢʦ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʦ ʠ ʧʝʨʝʜʘʚʘʣʦʩʴ ʚ ʪʦʤ ʯʠʩʣʝ 
ʣʶʜʷʤ, ʥʦ ʠ ʪʦ, ʯʪʦ ʵʧʠʟʦʦʪʠʠ ʙʝʰʝʥʩʪʚʘ 
ʯʘʱʝ ʚʦʟʥʠʢʘʣʠ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ (ʯʪʦ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʜʘʥʥʳʤ). ɺʩʝ 
ʧʨʘʢʪʠʢʫʶʱʠʝ ʚʨʘʯʠ, ʢʦʪʦʨʳʝ ʦʩʪʘʚʠʣʠ 
ʧʦʩʣʝ ʩʝʙʷ ʧʠʩʴʤʝʥʥʳʝ ʫʧʦʤʠʥʘʥʠʷ ʫʢʘ-
ʟʳʚʘʶʪ, ʯʪʦ ʙʦʣʝʶʪ ʥʝ ʪʦʣʴʢʦ ʣʦʰʘʜʠ, 
ʣʶʜʠ ʠ ʩʦʙʘʢʠ, ʥʦ ʠ ʜʨʫʛʠʝ ʤʣʝʢʦʧʠʪʘʶ-
ʱʠʝ ï ʣʠʩʳ, ʚʦʣʢʠ, ʦʙʝʟʴʷʥʳ, ʣʴʚʳ ʠ ʜʨ. 
ʆʩʥʦʚʥʘʷ ʪʝʦʨʠʷ ʨʘʟʚʠʪʠʷ ʙʝʰʝʥʩʪʚʘ 

ʧʦʩʣʝ ʧʦʧʘʜʘʥʠʷ ʩʣʶʥʳ ʙʦʣʴʥʦʛʦ ʞʠʚʦʪ-
ʥʦʛʦ ʚ ʦʨʛʘʥʠʟʤ ï ɻ ʪʦ ʪʝʦʨʠʷ ʛʫʤʦʨʦʚ, 
ʝʩʣʠ ʷʜ ʙʝʰʝʥʩʪʚʘ ʫʩʧʝʚʘʝʪ ʩʤʝʰʘʪʴʩʷ ʩ 
ʚʥʫʪʨʝʥʥʠʤʠ ʞʠʜʢʦʩʪʷʤʠ, ʪʦ ʙʦʣʝʟʥʴ 
ʦʙʷʟʘʪʝʣʴʥʦ ʨʘʟʦʚʴʝʪʩʷ ʩ ʪʝʤ ʠʣʠ ʠʥʳʤ 
ʧʨʦʷʚʣʝʥʠʝʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʚʠʞʝʥʠʷ 
ʛʫʤʦʨʦʚ. ʅʝ ʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʫʶ ʠʟ-
ʚʝʩʪʥʦʩʪʴ ʢʦʥʪʘʛʠʦʟʥʦʡ ʪʝʦʨʠʠ ʌʨʘʢʘʩʪʦ-
ʨʦ ʢ XVII ʚʝʢʫ, ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʠʩʪʦʯʥʠ-
ʢʘʭ ʚʦʟʤʦʞʥʦ ʥʘʡʪʠ ʪʦʣʴʢʦ ʠʜʝʶ ʦ ʥʘʣʠ-
ʯʠʠ ç̫ ʜʘè ʚ ʩʣʶʥʝ, ʘ ʪʘʢʞʝ ʥʘ ʠʩʧʘʯʢʘʥ-
ʥʳʭ ʩʣʶʥʦʡ ʙʝʰʝʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʚʝʱʘʭ. 
ʇʦʩʢʦʣʴʢʫ ʥʘ ʧʨʘʢʪʠʢʝ ʙʳʚʘʣʠ ʩʣʫʯʘʠ, 

ʢʦʛʜʘ ʧʨʠʟʥʘʢʠ ʙʦʣʝʟʥʠ ʫ ʯʝʣʦʚʝʢʘ ʠʣʠ 
ʞʠʚʦʪʥʦʛʦ ʣʠʙʦ ʥʝ ʥʘʩʪʫʧʘʣʠ, ʣʠʙʦ 
ʥʘʩʪʫʧʘʣʠ, ʥʦ ʠʟʥʘʯʘʣʴʥʦ ʙʳʣʠ ʦʙʫʩʣʦʚ-
ʣʝʥʳ ʜʨʫʛʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʠ ʧʦʪʦʤʫ ʥʝ 
ʧʨʠʚʦʜʠʣʠ ʢ ʣʝʪʘʣʴʥʦʤʫ ʠʩʭʦʜʫ, ʙʝʰʝʥ-
ʩʪʚʦ ʫ ʣʦʰʘʜʝʡ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʞʠ-
ʚʦʪʥʳʭ ʧʳʪʘʣʠʩʴ ʣʝʯʠʪʴ. ʇʨʠ ʵʪʦʤ ʧʨʠ-
ʤʝʥʷʣʠʩʴ ʩʠʣʴʥʦʜʝʡʩʪʚʫʶʱʠʝ (ʧʦ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʷʤ ʪʦʛʦ ʚʨʝʤʝʥʠ, ʧʘʥʘʮʝʠ) ʩʨʝʜ-
ʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʨʠʘʢ, ʚ ʭʦʜ ʰʣʠ ʨʝʢʦ-
ʤʝʥʜʘʮʠʠ ʘʥʪʠʯʥʳʭ ʘʚʪʦʨʦʚ, ʧʨʠʤʝʥʷ-
ʣʦʩʴ ʜʦʨʦʛʦʩʪʦʷʱʝʝ ʚʠʥʦ, ʟʘ ʧʦʤʦʱʴʶ 
ʦʙʨʘʱʘʣʠʩʴ ʩ ʤʦʣʠʪʚʦʡ ʢ ʚʳʩʰʠʤ ʩʠʣʘʤ 
ʠ ʧʦʢʨʦʚʠʪʝʣʷʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʫʙʝʞʜʝʥʠʷ 
ʚ ʪʦʤ, ʯʪʦ ʵʪʦ çʚʝʨʥʦʝ ʩʨʝʜʩʪʚʦè ʦʪ ʙʝ-
ʰʝʥʩʪʚʘ, ʨʝʢʦʤʝʥʜʦʚʘʣʠʩʴ ʦʥʠ ʙʝʟ ʛʘʨʘʥ-
ʪʠʡ ʚʳʟʜʦʨʦʚʣʝʥʠʷ. 
ʇʦʣʴʟʫʷʩʴ ʩʦʚʨʝʤʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘ-

ʤʠ ʩ ʦʧʠʩʘʥʠʝʤ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ 
ʙʝʰʝʥʩʪʚʘ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʝʛʦ ʫ ʣʦʰʘʜʝʡ 
ʤʦʞʥʦ ʪʘʢʞʝ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚʦʟʤʦʞʥʦ 
ʩʣʫʯʘʠ ʙʝʰʝʥʩʪʚʘ ʤʦʛʣʠ ʥʝ ʙʳʪʴ ʜʠʘʛʥʦ-
ʩʪʠʨʦʚʘʥʳ ʩʧʝʮʠʘʣʠʩʪʘʤʠ XVII ʚʝʢʘ. ʀʟ-
ʟʘ ʨʘʟʚʠʪʠʷ ʭʨʦʤʦʪʳ, ʢʦʣʠʢ, ʧʨʦʷʚʣʝʥʠʷ 
ʧʘʨʘʣʠʯʝʡ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠʥʬʝʢʮʠ-
ʦʥʥʳʭ ʵʥʮʝʬʘʣʠʪʦʚ ʣʦʰʘʜʝʡ ʚ ʶʞʥʳʭ 
ʨʘʡʦʥʘʭ ʠ ʧʨ., ʩʣʫʯʘʠ ʙʝʰʝʥʩʪʚʘ ʤʦʛʣʠ 
ʙʳʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ ʜʨʫʛʠʝ ʙʦ-
ʣʝʟʥʠ. 

 
 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 1, 2025 ʛ. 

 

 103 

RABIES OF HORSE IN EUROPEAN 
PRINTED SOURCES IN THE 17th CEN-
TURY 
Vinokhodova M. V.* ï PhD of Veteri-

nary Sciences, Assistant Professor, Depart-
ment of Organization, Economics and Man-
agement of Veterinary Affairs; Yaroshchuk 
A. I. ï PhD of Veterinary Sciences, Depart-
ment of Organization, Economics and Man-
agement of Veterinary Affairs  
St. Petersburg State University of Veteri-

nary Medicine 
 
*hscmvmv@mail.ru  
 

ABSTRACT 
 In European countries and in Russia until 

the second half of the 20th century, horses 
(in Spain also donkeys and mules) were not 
only the main labor force, but also a neces-
sary link for ensuring transportation and 
waging wars. The sources on veterinary 
medicine of the 17th century that we studied 
mention equine rabies, present the main the-
ories of its origin and spread, as well as sev-
eral treatment options. These data allow us 
to evaluate the ideas of that time about the 
origin, development and spread of rabies 
among horses and some other animals. The 
aim of our study was to identify ideas about 
the origin and spread of rabies, in particular 
in horses, as well as about the methods of its 
treatment and control in 17th century printed 
sources in English, Spanish and Latin. We 
found that in all the sources studied, separate 
chapters are devoted to rabies, which de-
scribe a clinical picture that is really very 
similar to rabies. We also found that the 
main causes of rabies were indeed consid-
ered to be "poisonous saliva", which was 
transmitted by bites, and then affected the 
"humors" in such a way that the animal be-
gan to "go crazy". Due to the lack of much 
knowledge about the etiology, pathogenesis 
and outcome of the disease available to us 
now, in the 17th century in Spanish, Latin 
and English-speaking countries, horses were 
being treated for rabies, which undoubtedly 
should have led to infection of humans and 
other animals. 

 
 

ʉʇʀʉʆʂ ʀʉʊʆʏʅʀʂʆɺ 
1. ʇʨʠʢʘʟ ʦʪ 25.11.2020 ʛʦʜʘ ˉ705 ʆʙ 
ʫʪʚʝʨʞʜʝʥʠʠ ɺʝʪʝʨʠʥʘʨʥʳʭ ʧʨʘʚʠʣ ʦʩʫ-
ʱʝʩʪʚʣʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ, ʜʠʘʛʥʦ-
ʩʪʠʯʝʩʢʠʭ, ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʠ ʠʥʳʭ ʤʝ-
ʨʦʧʨʠʷʪʠʡ, ʫʩʪʘʥʦʚʣʝʥʠʷ ʠ ʦʪʤʝʥʳ ʢʘʨʘʥ-
ʪʠʥʘ ʠ ʠʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ 
ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ 
ʣʠʢʚʠʜʘʮʠʶ ʦʯʘʛʦʚ ʙʝʰʝʥʩʪʚʘ 
[ʕʣʝʢʪʨʦʥʥʳʡ ʨʫʩʫʨʩ]. URL: https://
docs.cntd.ru/document/573140264 (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ 25.02.2025 ʛ.) 
2. ʕʧʠʟʦʦʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʙʝʰʝʥ-
ʩʪʚʫ ʚ ʤʠʨʝ ʚ 2024 ʛʦʜʫ. [ʕʣʝʢʪʨʦʥʥʳʡ 
ʨʫʩʫʨʩ]. URL: https://fsvps.gov.ru/wp-
content/uploads/2024/06/%D0%B1%D0%
B5%D1%88%D0%B5%D0%BD%D1%81%
D1%82%D0%B2%D0%BE-%D0%BC%
D0%B8%D1%80-2024-3.pdf (ʜʘʪʘ ʦʙʨʘʱʝ-
ʥʠʷ 25.02.2025 ʛ.) 
3. ʊʨʦʬʠʤʦʚ, ʀ. ɻ. ʈʝʪʨʦʩʧʝʢʪʠʚʥʳʡ 
ʘʥʘʣʠʟ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʠ ʵʧʠʜʝʤʠʯʝʩʢʦʡ 
ʦʙʩʪʘʥʦʚʢʠ ʧʦ ʙʝʰʝʥʩʪʚʫ ʚ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ ʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2019-2023 
ʛʛ / ʀ. ɻ. ʊʨʦʬʠʤʦʚ, ʀ. ɻ. ɸʣʝʢʩʝʝʚʘ // 
ɺʝʩʪʥʠʢ ʆʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛ-
ʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ï 2024. ï ̄  1(53). 
ï ʉ. 115-123 
4. Tarantola A. Four Thousand Years of 
Concepts Relating to Rabies in Animals and 
Humans, Its Prevention and Its Cure. Tropi-
cal Medicine and Infectious Disease. 2017; 2
(2):5. https://doi.org/10.3390/
tropicalmed2020005 
5. King, Christine, and Mansmann, Richard. 
Lameness: Recognizing and Treating the 
Horse's Most Common Ailment. ʉʦʝʜʠʥʝʥ-
ʥʳʝ ʐʪʘʪʳ ɸʤʝʨʠʢʠ, Globe Pequot, 2005. 
1048 ʩ. 
6. Wilson, Pamela J., et al. Rabies: Clinical 
Considerations and Exposure Evaluations. 
ʉʦʝʜʠʥʝʥʥʳʝ ʐʪʘʪʳ ɸʤʝʨʠʢʠ, Elsevier, 
2019.160 p. 
7. Van der Kolk, J.H., and Veldhuis 
Kroeze, EJB. Infectious Diseases of the 
Horse: Diagnosis, Pathology, Management, 
and Public Health. ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, CRC 
Press, 2013. 336 p. 
8. Equine Neurology. ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, 
Wiley, 2015. 512 p. 
9. Reed, Stephen M., and Sellon, Debra C.. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 1, 2025ʛ. 

 

104  

Equine Internal Medicine - E-Book. ʉʦʝʜʠ-
ʥʝʥʥʳʝ ʐʪʘʪʳ ɸʤʝʨʠʢʠ, Elsevier Health 
Sciences, 2017. 1488 p. 
10. Mayhew, J., MacKay, R. Large Animal 
Neurology. ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, Wiley, 2022. 
608 p. 
11. ʄʦʥʠʪʦʨʠʥʛ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ 
ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʧʨʠʨʦʜʥʦ-ʦʯʘʛʦʚʳʭ ʟʦʦʥʦ-
ʟʘʭ / ɺ. ɸ. ʂʫʟʴʤʠʥ, ɼ. ɸ. ʆʨʝʭʦʚ, ɸ. ɹ. 
ɸʡʜʠʝʚ, ɸ. ɺ. ʎʳʛʘʥʦʚ // ʅʦʨʤʘʪʠʚʥʦ-
ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚ ʚʝʪʝʨʠʥʘʨʠʠ. ï 
2024. ï ̄  2. ï ʉ. 44-50. ï DOI 10.52419/
issn2782-6252.2024.2.44. 
12. Sellon, D. Equine Infectious Diseases E-
Book. ʉʦʝʜʠʥʝʥʥʳʝ ʐʪʘʪʳ ɸʤʝʨʠʢʠ, 
Saunders, 2013. 664 p. 
13. Markham, G. Markham's Methode, or 
Epitome: wherein is shewed his approoved 
Remedies for all diseases whatsoever inci-
dent to Horses, Oxen, Kine, Buls, etc. MS. 
notes. ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, T. S., 1616. 80 p 
14. Mascall, L. The Government of cattell, 
etc. B.L. MS. notes. ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, n.p, 
1620. 309 p 
15. Sennert, D., Bonnet, Cl. Epitome vniver-
sam dan. sennerti doctrinam svmma fide 
complectens, ex triplici volvmine in vnvm 
congestam: ad vsvm commodiorem, cvm 
philosophorvm, tum Medicorum qui Catholi-
cam & Apostolicam Fidem in veritate 
profitentur, ac proinde omnia diligenti cura 
& examine purgata ab illis, quae orthodoxae 
Fidei puritati visa sunt aduersari: potissimum 
in tractatu de anima rationali, aliisque 
nonnullis, ab omni Haereticae prauitatis er-
rore, & suspicione Liberis. N.p., Ex Ty-
pographia I. Piot, S. Officij Typographi, in 
foro S. Desiderij, 1654. 944 p. 
16. Markham, G. Markham's Master-piece 
Revived, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ: John Wright 
and Thomas Passinger, 1681. ï 391 p. 
17. De La Grey, Thomas. The Compleat 
Horseman, and Expert Ferrier: In Two 
Books. The First, Shewing the Best Manner 
of Breeding Good Horses ... The Second, 
Directing the Most Exact and Approved 
Manner how to Know and Cure All Mala-
dies and Diseases in Horses. ɺʝʣʠʢʦʙʨʠʪʘ-
ʥʠ,̫ J. L., 1656. 
18. Albinus, Bernhard, and Benge, Johannes 
Melchior. Dissertatio Solennis Medica, De 

Hydrophobia. ɻʝʨʤʘʥʠʷ, Coepselius, 1687. 
32 p. 
19. Cappella, Joannes Antonius. De hydro-
phobia, seu de pavore aquae in rabie, prob-
lema perdifficillimum. N.p., M. Nuccius, 
1646. 87 p. 
20. Mercuriale, Girolamo, and Zacchus, Hi-
eronymus. De pestilentia Hieronymi Mercu-
rialis Foroliuiensis medici praeclarissimi 
lectiones habitae Patauii 1577. mense 
Ianuarii. In quibus de peste in uniuersum, 
praesertim vero de Veneta & Patauina, sin-
gulari quadam eruditione tractatur. Eiusdem 
tractatus De maculis pestiferis, & de hydro-
phobia. N.p., apud Paulum Meitum, 1580. 33 
p. 
21. ʉʘʤʦʡʣʦʚʠʯ, ɼ.ʉ. ʅʳʥʝʰʥʠʡ ʩʧʦʩʦʙ 
ʣʝʯʝʥʠʷ: ʉ ʥʘʩʪʘʚʣʝʥʠʝʤ, ʢʘʢ ʤʦʞʥʦ ʧʨʦ-
ʩʪʦʤʫ ʥʘʨʦʜʫ ʣʝʯʠʪʴʩʷ ʦʪ ʫʛʨʳʟʝʥʠʷ ʙʝ-
ʰʝʥʦʡ ʩʦʙʘʢʠ ʠ ʦʪ ʫʷʟʚʣʝʥʠʷ ʟʤʝʠ, : ʉ 
ʧʦʢʘʟʘʥʠʝʤ ʥʘ ʪʘʙʣʠʮʝ ʛʨʠʜʠʨʦʚʘʣʴʥʳʤʠ 
ʬʠʛʫʨʘʤʠ, ʯʝʤ, ʢʦʛʜʘ ʠ ʢʘʢ ʟʤʝʷ ʫʷʟʚʣʷʝʪ, 
ʛʜʝ ʷʜ ʫ ʥʝʝ ʙʳʚʘʝʪ ʠ ʧʨʦʯ. / ɺʳʙʨʘʚ ʠʟ 
ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ ʩʦʯʠʥʠʣ ʜʣʷ ʧʦʣʴʟʳ ʦʙ-
ʱʝʥʘʨʦʜʥʦʡ ɼʘʥʠʣʦ ʉʘʤʦʡʣʦʚʠʯ ʢʦʣʣʝʞ-
ʩʢʠʡ ʘʩʩʝʩʩʦʨ ʠ ʰʪʘʙ-ʣʝʢʘʨʴ. ð ʄʦʩʢʚʘ: 
ʋʥʠʚ. ʪʠʧ., ʫ ʅ. ʅʦʚʠʢʦʚʘ, 1780. ð, 96 ʩ. 
22. Ram²rez B.F. Discurso de albeyteria, 
ʀʩʧʘʥʠʷ, Domingo Palacio y Villegas 
(Madrid), 1655. ï 306 p. 
23. Spackman,T. A declaration of such grei-
uous accidents as commonly follow the bit-
ing of mad dogges, together with the cure 
thereof, by Thomas Spackman Doctor of 
Physick. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʫʩʫʨʩ]. URL: 
https://name.umdl.umich.edu/
A12656.0001.001. (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 
25.02.2025 ʛ.) 
24. ʐʫʭʦʚ, ʌ. ɻ. ʅʝʢʦʪʦʨʳʝ ʧʨʘʚʦʚʳʝ 
ʘʩʧʝʢʪʳ ʦʭʨʘʥʳ ʪʨʫʜʘ ʧʨʠ ʨʘʙʦʪʝ ʩ ʞʠ-
ʚʦʪʥʳʤʠ / ʌ. ɻ. ʐʫʭʦʚ // ʅʦʨʤʘʪʠʚʥʦ-
ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚ ʚʝʪʝʨʠʥʘʨʠʠ. ï 
2024. ï ̄  3. ï ʉ. 25-28. ï DOI 10.52419/
issn2782-6252.2024.3.25.  
25. Arredondo, M. Flores de Albeyteria: trat-
ado segundo. ʀʩʧʘʥʠʷ, Madrid, 1661. ï 132 
p. 
26. Arredondo, M. Obras de albeyter²a: pri-
mera, segunda y tercera parte . ʀʩʧʘʥʠʷ, 
ʉʘʨʘʛʦʩʘ, Pasqual Bueno, 1704. ï 423 ʨ. 
27. Arredondo, M. Recopilacion de albeyter-



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 1, 2025 ʛ. 

 

 105 

ia: Sacada de varios autores. ʀʩʧʘʥʠʷ. por 
Ioseph Fernandez de Buendia. A costa de 
Iuan de Valdes, Mercader de libros. Vendese 
en su casa enfrente del Colegio de Atocha, 
ʀʩʧʘʥʠʷ, 1658. ï 448 ʨ. 
28. Johnston, D.H. Historical Perspective of 
Rabies in Europe and the Mediterranean 
Basin. Can Vet J. 2007 - 48(5):535. PMCID: 
PMC1852597. 
29. Calvo, F. Libro de albeiteria. Andres 
Garcia de la Iglesia (Madrid), 1675. ï 386 p. 
30. Chauliac, G., Calvo, F. La magna y ca-
nonica cirugia. Juan de Vald®s (Madrid), 
1658. ï 716 p. 
31. Guillen, D., Aguierre. J.M. Triaca magna 
de los antigvos aprobada de los modernos y 
en justicia y conciencia defendida con au-
thoridad, experiencia y razon, ʀʩʧʘʥʠʷ, 
1724. ï 106 p. 
32. Briony, Hudson Theriac: An ancient 
brand? [ʕʣʝʢʪʨʦʥʥʳʡ ʨʫʩʫʨʩ]. URL: 
https://wellcomecollection.org/stories/
Wc5IPScAACgANNYO (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 
25.02.2025 ʛ.) 
33. Marieta, J. Historia ecclesiastica y flores 
de Santos de Espa¶a. ʀʩʧʘʥʠʷ, Cristiano 
Bernab® (Cuenca). 1594. ï 135 p. 
34. Ryder, A. F. C. (1990). Alfonso the Mag-
nanimous: King of Aragon, Naples, and Sici-
ly, 1396-1458. ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ: Clarendon 
Press, 1990, - 468 ʩ. 
35. ʈarroquia Asuncion de nuestra se¶ora, 
ʦʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʫʩʫʨʩ]. 
URL: https://
parroquiadealpedrete.archimadrid.es/?
page_id=2347 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 25.02.2025 
ʛ.) 
 
REFERENCES 
1. Order of 25.11.2020 No. 705 On approval 
of Veterinary rules for the implementation of 
preventive, diagnostic, restrictive and other 
measures, the establishment and cancellation 
of quarantine and other restrictions aimed at 
preventing the spread and eliminating foci of 
rabies [Electronic resource].  
2. Epizootic situation of rabies in the world 
in 2024. [Electronic resource].  
3. Trofimov, I. G. Retrospective analysis of 
the epizootic and epidemic situation for ra-
bies in the Russian Federation and Omsk 

Region in 2019-2023 / I. G. Trofimov, I. G. 
Alekseeva // Bulletin of Omsk State Agrari-
an University. - 2024. - No. 1 (53). ï pp. 115
-123 
4. Tarantola A. Four Thousand Years of 
Concepts Relating to Rabies in Animals and 
Humans, Its Prevention and Its Cure. Tropi-
cal Medicine and Infectious Disease. 2017; 2
(2):5.  
5. King, Christine, and Mansmann, Richard. 
Lameness: Recognizing and Treating the 
Horse's Most Common Ailment. United 
States of America, Globe Pequot, 2005. 
1048 p. 
6. Wilson, Pamela J., et al. Rabies: Clinical 
Considerations and Exposure Evaluations. 
United States of America, Elsevier, 
2019.160 p. 
7. Van der Kolk, J.H., and Veldhuis Kroeze, 
E.J.B. Infectious Diseases of the Horse: Di-
agnosis, Pathology, Management, and Public 
Health. United Kingdom, CRC Press, 2013. 
336 p. 
8. Equine Neurology. United Kingdom, 
Wiley, 2015. 512 p. 
9. Reed, Stephen M., and Sellon, Debra C.. 
Equine Internal Medicine - E-Book. United 
States of America, Elsevier Health Sciences, 
2017. 1488 p. 
10. Mayhew, J., MacKay, R. Large Animal 
Neurology. United Kingdom, Wiley, 2022. 
608 p. 
11. Monitoring the epizootic situation in 
some natural focal zoonoses / V. A. Kuzmin, 
D. A. Orekhov, A. B. Aidiev, A. V. Tsy-
ganov // Normative and legal regulation in 
veterinary medicine. ï 2024. ï ̄  2. ï P. 44-
50.  
12. Sellon, D. Equine Infectious Diseases E-
Book. United States of America, Saunders, 
2013. 664 p. 
13. Markham, G. Markham's Methode, or 
Epitome: wherein is shewed his approved 
Remedies for all diseases whatsoever inci-
dent to Horses, Oxen, Kine, Buls, etc. MS. 
notes. Great Britain, T. S., 1616. 80 p 
14. Mascall, L. The Government of cattell, 
etc. B.L. MS. notes. Great Britain, n.p, 1620. 
309 p 
15. Sennert, D., Bonnet, Cl. Epitome vniver-
sam dan. sennerti doctrinam svmma fide 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 1, 2025ʛ. 

 

106  

complectens, ex triplici volvmine in vnvm 
congestam: ad vsvm commodiorem, cvm 
philosophorvm, tum Medicorum qui Catholi-
cam & Apostolicam Fidem in veritate 
profitentur, ac proinde omnia diligenti cura 
& examine purgata ab illis, quae orthodoxae 
Fidei puritati visa sunt aduersari: potissimum 
in tractatu de anima rationali, aliisque 
nonnullis, ab omni Haereticae prauitatis er-
rore, & suspicione Liberis. N.p., Ex Ty-
pographia I. Piot, S. Officij Typographi, in 
foro S. Desiderij, 1654. 944 p. 
16. Markham, G. Markham's Master-piece 
Revived, Great Britain: John Wright and 
Thomas Passinger, 1681. ï 391 p. 
17. De La Grey, Thomas. The Compleat 
Horseman, and Expert Ferrier: In Two 
Books. The First, Shewing the Best Manner 
of Breeding Good Horses... The Second, 
Directing the Most Exact and Approved 
Manner how to Know and Cure All Mala-
dies and Diseases in Horses. Great Britain, J. 
L., 1656. 
18. Albinus, Bernhard, and Benge, Johannes 
Melchior. Dissertatio Solennis Medica, De 
Hydrophobia. Germany, Coepselius, 1687. 
32 p. 
19. Cappella, Joannes Antonius. De hydro-
phobia, seu de pavore aquae in rabie, prob-
lema perdifficillimum. N.p., M. Nuccius, 
1646. 87 p. 
20. Mercuriale, Girolamo, and Zacchus, Hi-
eronymus. De pestilentia Hieronymi Mercu-
rialis Foroliuiensis medici praeclarissimi 
lectiones habitae Patauii 1577. mense 
Ianuarii. In quibus de peste in uniuersum, 
praesertim vero de Veneta & Patauina, sin-
gulari quadam eruditione tractatur. Eiusdem 
tractatus De maculis pestiferis, & de hydro-
phobia. N.p., apud Paulum Meitum, 1580. 33 
p. 
21. Samoilovich, D.S. The current method of 
treatment: With instructions on how the 
common people can be treated for the bite of 
a mad dog and the sting of a snake: With an 
indication on a table in grid figures of what, 
when and how a snake stings, where its poi-
son is, etc. / Having chosen from various 
authors, Danilo Samoilovich, collegiate as-
sessor and staff physician, composed for the 
benefit of the people. ð Moscow: Universi-

ty press, N. Novikov, 1780. ð , 96 p. 
22. Ram²rez B.F. Discurso de albeyteria, 
Spain, Domingo Palacio y Villegas 
(Madrid), 1655. ï 306 p. 
23. Spackman, T. A declaration of such sin-
ister accidents as commonly follow the bit-
ing of mad dogs, together with the cure 
thereof, by Thomas Spackman Doctor of 
Physick. [Electronic resource]. URL: https://
name.umdl.umich.edu/A12656.0001.001. 
(Date of access: 02/25/2025) 
24. 24. Shukhov, F. G. Some legal aspects of 
labor protection when working with ani-
mals / F. G. Shukhov // Normative-legal 
regulation in veterinary medicine. - 2024. - 
No. 3. - P. 25-28.  
25. Arredondo, M. Flores de Albeyteria: 
tratado segundo. Spain, Madrid, 1661. - 132 
p. 
26. Arredondo, M. Obras de albeyter²a: pri-
mera, segunda y tercera parte . Spain, Zara-
goza, Pasqual Bueno, 1704. - 423 p. 
27. Arredondo, M. Recopilacion de albeyter-
ia: Sacada de varios autores. Spain. por 
Ioseph Fernandez de Buendia. A costa de 
Iuan de Valdes, Mercader de libros. Vendese 
en su casa enfrente del Colegio de Atocha, 
Spain, 1658. ï 448 rubs. 
28. Johnston, D.H. Historical Perspective of 
Rabies in Europe and the Mediterranean 
Basin. Can Vet J. 2007 - 48(5):535.  
29. Calvo, F. Libro de albeiteria. Andres 
Garcia de la Iglesia (Madrid), 1675. ï 386 p. 
30. Chauliac, G., Calvo, F. La magna y ca-
nonica cirugia. Juan de Vald®s (Madrid), 
1658. ï 716 p. 
31. Guillen, D., Aguierre. J.M. Triaca magna de los 
antigvos aprobada de los modernos y en justicia y 
conciencia defendida con authoridad, experiencia y 
razon, Spain, 1724. ï 106 p. 
32. Briony, Hudson Theriac: An ancient 
brand? [Electronic resource].  
33. Marieta, J. Historia ecclesiastica y flores 
de Santos de Espa¶a. Spain, Cristiano Berna-
b® (Cuenca). 1594. ï 135 p. 
34. Ryder, A. F. C. (1990). Alfonso the Magnani-
mous: King of Aragon, Naples, and Sicily, 1396-
1458. Great Britain: Clarendon Press, 1990, - 468 
p. 
35. Parroquia Asuncion de nuestra se¶ora, official 
website [Electronic resource].  



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʚʝʩʪʥʠʢ ʚʝʪʝʨʠʥʘʨʠʠ, ˉ 1, 2025 ʛ. 

 

 107 

ʋɼʂ: 591.531.213:595.428:599.742.17 
DOI: 10.52419/issn2072-2419.2025.1.107 

 

ʂ ɺʆʇʈʆʉʋ ʃʆʂɸʃʀɿɸʎʀʀ ʂʃɽʑɽʁ  
ʈ. OTODECTES ʋ ʇɽʉʎɸ (ALOPEX LAGOPUS  
SEMENOVI, ʆGNEV,1931) ʆ. ʄɽɼʅʓʁ  
(ʂʆʄɸʅɼʆʈʉʂʀɽ ʆʉʊʈʆɺɸ) 

 
ɻʘʚʨʠʣʦʚʘ ʅ.ɸ.*

1
 ï ʜ-ʨ ʚʝʪʝʨʠʥʘʨ. ʥʘʫʢ, ʧʨʦʬ., ʧʨʦʬ. ʢʘʬ. ʧʘʨʘʟʠʪʦʣʦʛʠʠ ʠʤ 

ɺ. ʃ. ʗʢʠʤʦʚʘ (ORCID 0000-0001-5651-5976); ɻʘʧʦʥʦʚʘ ɺ.ʅ.
1 ï ʢʘʥʜ. ʚʝʪʝʨʠʥʘʨ. ʥʘʫʢ, 

ʜʦʮ., ʜʦʮ. ʢʘʬ. ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʬʠʟʠʦʣʦʛʠʠ (ORCID 0000-0001-8528-7992);  
ʄʘʤʘʝʚ ɽ.ɻ.

2 ï ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʟʘʤ. ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯ. ʨʘʙʦʪʝ. 
 

1 ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  
ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳè 

2 ʌɻɹʋ çʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çʂʦʤʘʥʜʦʨʩʢʠʝ ʦʩʪʨʦʚʘè ʠʤ. ʉ.ɺ. ʄʘʨʘʢʦʚʘ 
  

* nadezhda.gavrilova65@mail.ru 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʩʝʮ, ʦʩʪʨʦʚ ʄʝʜʥʳʡ, ʢʣʝʱʠ ʨ. Otodectes, ʣʦʢʘʣʠʟʘʮʠʷ. 
Key words: Arctic fox, Medny Island, Otodectes r. mites, localization. 
 
ʇʦʩʪʫʧʠʣʘ: 21.01.2025                     ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ: 06.03.2025 
                                                             ʆʧʫʙʣʠʢʦʚʘʥʘ ʦʥʣʘʡʥ: 26.03.2025 
 

ʈɽʌɽʈɸʊ 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʘʨʘʟʠʪʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʢʦʙʦʚ ʩ ʢʦʞʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦ-
ʚʝʨʭʥʦʩʪʠ ʫʰʥʦʡ ʨʘʢʦʚʠʥʳ, ʢʦʞʠ ʛʦʣʦʚʳ, ʩʧʠʥʳ, 
ʙʦʢʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʧʝʨʝʜʥʠʭ ʠ ʟʘʜʥʠʭ ʢʦʥʝʯʥʦ-
ʩʪʝʡ, ʚʦʣʦʩ ʩ ʯʝʰʫʡʢʘʤʠ ʵʧʠʜʝʨʤʠʩʘ ʪʨʫʧʘ ʱʝʥʢʘ 
ʧʝʩʮʘ - Vulpes (Alopex) lagopus Linnaeus, 1758, (Vulpes 

lagopus semenovi, Ognev,1931) ʚ ʚʦʟʨʘʩʪʝ 2,5ï 3 ʤʝʩʷʮʘ, ʜʦʩʪʘʚʣʝʥʥʦʛʦ ʩ ʦʩʪʨʦʚʘ ʄʝʜʥʳʡ 
(ʂʦʤʘʥʜʦʨʩʢʠʝ ʦʩʪʨʦʚʘ, ʈʦʩʩʠʷ). ʅʘ ʢʘʬʝʜʨʝ ʧʘʨʘʟʠʪʦʣʦʛʠʠ ʠʤ. ɺ.ʃ. ʗʢʠʤʦʚʘ ʌɻɹʆʋ 
ɺʆ ʉʇʙɻʋɺʄ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦʤʝʱʘʣʠ ʚ 50% ʛʣʠʮʝʨʠʥ ʠ ʠʩʩʣʝʜʦʚʘʣʠ ʧʦ 
ʤʝʪʦʜʫ ʩʚʝʪʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʧʨʠ ʧʦʤʦʱʠ ʤʠʢʨʦʩʢʦʧʘ Primo Star Zeizz (ɻʝʨʤʘʥʠʷ) ʧʦʜ 
ʫʚʝʣʠʯʝʥʠʝʤ 40 ʠ 100. ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʘʢʘʨʠʬʦʨʤʥʳʝ ʢʣʝʱʠ ʥʘ 
ʚʩʝʭ ʬʘʟʘʭ ʨʘʟʚʠʪʠʷ: ʷʡʮʦ, ʣʠʯʠʥʢʠ, ʥʠʤʬʳ ʠ ʠʤʘʛʦ. ʇʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ, 
ʪʘʢʠʤ ʢʘʢ: ʬʦʨʤʘ ʪʝʣʘ, ʜʣʠʥʘ ʢʦʥʝʯʥʦʩʪʝʡ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘ ʥʠʭ ʘʤʙʫʣʘʢʨʦʚ, ʩʪʨʦʝʥʠʝ 
ʛʥʘʪʦʩʦʤʳ, ʢʣʝʱʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʜʦ ʨʦʜʘ Otodectes. ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʠ ʩʦʩʢʦʙʦʚ ʩ 
ʢʦʞʠ ʛʦʣʦʚʳ, ʩʧʠʥʳ, ʙʦʢʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʪʝʣʘ, ʧʝʨʝʜʥʠʭ ʠ ʟʘʜʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʧʝʩʮʘ 
ʠ ʰʝʨʩʪʠ ʩ ʯʝʰʫʡʢʘʤʠ ʵʧʠʜʝʨʤʠʩʘ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʢʣʝʱʠ, ʠʤʝʶʱʠʝ ʤʦʨʬʦʣʦʛʠʯʝ-
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ʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʨ. Otodectes. ɺ ʩʦʩʢʦʙʘʭ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʧʨʠ 40-ʢʨʘʪʥʦʤ 
ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʱʝʡ ʚʘʨʴʠʨʦʚʘʣʦʩʴ ʦʪ 12 ʜʦ 20 ʠ ʫʢʘʟʳʚʘʣʦ ʥʘ ʚʳʩʦʢʫʶ ʠʥ-
ʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ.  ʇʦʩʢʦʣʴʢʫ ʢʣʝʱʠ ʢʦʞʝʝʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʪʦʜʝʢʪʝʩʳ, ʦʙʣʘʜʘʶʪ 
ʚʳʩʦʢʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ ʢ ʤʝʩʪʫ ʣʦʢʘʣʠʟʘʮʠʠ, ʧʦʵʪʦʤʫ ʦʙʥʘʨʫʞʝʥʠʝ ʢʣʝʱʝʡ ʨ. Oto-
dectes ʚ ʤʝʩʪʘʭ ʥʝ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʜʣʷ ʥʠʭ ʣʦʢʘʣʠʟʘʮʠʠ ʠʥʪʝʨʝʩʥʦ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʠʭ 
ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ.  ʎʝʣʴʶ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʥʝʪ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 
ʢʣʝʱʝʡ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ ʧʝʩʮʘ, ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʘʣʠʜʥʦʩʪʠ ʚʠʜʘ, 
ʧʘʨʘʟʠʪʠʨʫʶʱʝʛʦ ʫ ʧʣʦʪʦʷʜʥʳʭ ï ʆ. cynotis.  

ɺɺɽɼɽʅʀɽ / INTRODUCTION 
 ʆʩʪʨʦʚ ʄʝʜʥʳʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ 

ɹʝʨʠʥʛʦʚʦʤ ʤʦʨʝ ʢ ʚʦʩʪʦʢʫ ʦʪ ʂʘʤʯʘʪʢʠ, 
ʷʚʣʷʝʪʩʷ ʚʪʦʨʳʤ ʧʦ ʚʝʣʠʯʠʥʝ ʚ ʩʦʩʪʘʚʝ 
ʂʦʤʘʥʜʦʨʩʢʠʭ ʦʩʪʨʦʚʦʚ (ʈʦʩʩʠʷ). ɺʨʝʤʷ 
ʠʟʦʣʷʮʠʠ ʦʩʪʨʦʚʥʦʡ ʧʦʧʫʣʷʮʠʠ ʤʝʜʥʦʚ-
ʩʢʦʛʦ ʧʝʩʮʘ ʦʮʝʥʠʚʘʶʪ ʚ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪ-
ʢʦʚ ʪʳʩʷʯ ʣʝʪ (ɼʞʠʢʠʷ 2008). ʇʝʩʝʮ, ʦʙʠ-
ʪʘʶʱʠʡ ʥʘ ʦʩʪʨʦʚʝ ʄʝʜʥʳʡ, ʧʣʦʱʘʜʴ 
ʢʦʪʦʨʦʛʦ 187 ʢʚʘʜʨʘʪʥʳʭ ʢʠʣʦʤʝʪʨʦʚ, 
ʷʚʣʷʝʪʩʷ ʨʝʣʠʢʪʦʚʳʤ ʧʦʜʚʠʜʦʤ ʦʩʪʨʦʚʥʦ-
ʛʦ ʛʦʣʫʙʦʛʦ ʧʝʩʮʘ, ʦʜʥʦʡ ʠʟ ʜʨʝʚʥʝʡʰʠʭ 
ʦʩʪʨʦʚʥʳʭ ʧʦʧʫʣʷʮʠʡ ʧʩʦʚʳʭ. ʆʛʥʝʚ ʉ. 
ʀ.  ʚ 1931 ʛ., ʦʧʠʩʳʚʘʷ ʥʦʚʳʡ ʧʦʜʚʠʜ ʧʝʩ-
ʮʘ ʩ ʦʩʪʨʦʚʘ ʄʝʜʥʦʛʦ, ʧʨʠʩʚʦʠʣ ʝʤʫ ʣʘ-
ʪʠʥʩʢʦʝ ʥʘʟʚʘʥʠʝ semenovi ʚ ʯʝʩʪʴ ʠʟʚʝʩʪ-
ʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ɸ. ʇ. ʉʝʤʝʥʦʚʘ-ʊʷʥ-
ʐʘʥʩʢʦʛʦ [1,2].  
 ɺ ʩʝʨʝʜʠʥʝ XVIII ʚʝʢʘ ʧʦʧʫʣʷʮʠʷ ʥʘ 

ʦʩʪʨʦʚʝ ʄʝʜʥʳʡ ʥʘʩʯʠʪʳʚʘʣʘ ʦʢʦʣʦ 2000 
ʧʝʩʮʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʥʠ ʙʳʣʠ 
ʦʙʲʝʢʪʦʤ ʧʨʦʤʳʰʣʝʥʥʦʡ ʦʭʦʪʳ (ʚ ʛʦʜ 
ʜʦʙʳʚʘʣʦʩʴ ʦʢʦʣʦ 1300 ʧʝʩʮʦʚ), ʧʦʧʫʣʷ-
ʮʠʷ ʙʳʩʪʨʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʜʦ ʫʩʪʦʡ-
ʯʠʚʳʭ ʨʘʟʤʝʨʦʚ ʟʘ ʩʯʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʢʦʨ-
ʤʦʚʦʡ ʙʘʟʳ. ɺ ʣʝʪʥʠʡ ʠ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜʳ 
ʧʠʱʫ ʦʥʠ ʥʘʭʦʜʠʣʠ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 
ʣʝʞʙʠʱʘʭ ʩʝʚʝʨʥʳʭ ʤʦʨʩʢʠʭ ʢʦʪʠʢʦʚ ʠ 
ʩʠʚʫʯʝʡ, ʘ ʪʘʢʞʝ çʧʪʠʯʴʠʭ ʙʘʟʘʨʘʭè ʤʦʨ-
ʩʢʠʭ ʧʪʠʮ, ʘ ʟʠʤʦʡ ï ʚ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ 
ʛʠʛʘʥʪʩʢʠʭ ʩʪʝʣʣʝʨʦʚʳʭ ʤʦʨʩʢʠʭ ʢʦʨʦʚ, 
ʢʘʣʘʥʦʚ ʠ ʦʩʪʨʦʚʥʳʭ ʪʶʣʝʥʝʡ, ʢʦʪʦʨʳʝ ʚ 
ʪʦ ʚʨʝʤʷ ʚʦʜʠʣʠʩʴ ʚ ʘʢʚʘʪʦʨʠʠ ʚ ʙʦʣʴʰʦʤ 
ʢʦʣʠʯʝʩʪʚʝ.  
ʂ 60-ʤ ʛʛ. ʍʍ ʚʝʢʘ ʜʦʙʳʯʘ ʧʝʩʮʘ ʙʳʣʘ 

ʧʨʝʢʨʘʱʝʥʘ, ʦʜʥʘʢʦ ʢʦʣʠʯʝʩʪʚʦ ʧʝʩʮʦʚ 
ʩʪʘʣʦ ʩʦʢʨʘʱʘʪʴʩʷ. ɺ 1975-77 ʛʛ. ʧʨʦʠʟʦ-
ʰʝʣ ʨʝʟʢʠʡ ʩʧʘʜ ʯʠʩʣʝʥʥʦʩʪʠ ʧʝʩʮʦʚ, ʪʘʢ 
ʢʘʢ ʙʦʣʝʝ 90% ʤʦʣʦʜʳʭ ʱʝʥʢʦʚ ʩʪʘʣʠ 
ʩʪʨʝʤʠʪʝʣʴʥʦ ʠ ʤʘʩʩʦʚʦ ʧʦʛʠʙʘʪʴ ʠʟ-ʟʘ 
ʵʧʠʜʝʤʠʠ ʫʰʥʦʡ ʯʝʩʦʪʢʠ. ʋʯʝʥʳʝ ʧʦʣʘʛʘ-
ʶʪ, ʯʪʦ ʫʰʥʦʛʦ ʢʣʝʱʘ ʥʘ ʦʩʪʨʦʚ ʟʘʚʝʟʣʠ ʩ 

ʩʦʙʘʢʘʤʠ. ɺ ʠʪʦʛʝ, ʢ 1978 ʛ. ʥʘ ʦʩʪʨʦʚʝ 
ʄʝʜʥʳʡ ʦʩʪʘʣʦʩʴ ʤʝʥʝʝ 120 ʦʩʦ-
ʙʝʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʩ 1993 ʛ. 
ʟʘʧʦʚʝʜʥʳʡ ʩʪʘʪʫʩ ʪʝʨʨʠʪʦʨʠʠ ʂʦʤʘʥʜʦʨ-
ʩʢʠʭ ʦʩʪʨʦʚʦʚ ʯʠʩʣʝʥʥʦʩʪʴ ʧʝʩʮʘ ʚʦʩʩʪʘ-
ʥʘʚʣʠʚʘʣʘʩʴ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ ʠ ʚ ʩʨʝʜʥʝʤ 
ʜʝʨʞʘʣʘʩʴ ʚ ʨʘʡʦʥʝ 200-250 ʦʩʦʙʝʡ, ʥʘ 
ʢʦʪʦʨʳʭ ʧʨʠʭʦʜʠʣʦʩʴ ʣʠʰʴ 100-150 
ʚʟʨʦʩʣʳʭ [1, 3].  
ʀʩʩʣʝʜʦʚʘʥʠʷ 2024 ʛ. ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʧʦʧʫʣʷʮʠʷ ʚʥʦʚʴ ʥʘʯʘʣʘ ʩʦʢʨʘʱʘʪʴʩʷ ʠ 
ʥʘʭʦʜʠʪʩʷ ʚ ʢʨʠʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʜ 
ʫʛʨʦʟʦʡ ʧʦʣʥʦʛʦ ʠʩʯʝʟʥʦʚʝʥʠʷ.  
ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʦʪʦʜʝʢʪʦʟ 

(ʢʦʞʝʝʜʥʘʷ ʫʰʥʘʷ ʯʝʩʦʪʢʘ) ʯʘʩʪʦ ʨʝʛʠ-
ʩʪʨʠʨʫʝʪʩʷ ʩʨʝʜʠ ʜʦʤʘʰʥʠʭ ʠ ʜʠʢʠʭ ʧʣʦ-
ʪʦʷʜʥʳʭ ʞʠʚʦʪʥʳʭ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫ-
ʶʪ ʨʘʙʦʪʳ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [4, 5, 6]. 
ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʠʷ ʠʥʚʘʟʠʠ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʩʪʨʦ-
ʛʦʡ ʚʠʜʦʚʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʢʣʝʱʘ Oto-
dectes cynotis ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʚʠʜʫ ʭʦʟʷ-
ʠʥʘ. ɹʦʯʢʦʚ ɸ. ɺ. ʦʪʤʝʯʘʝʪ, ʯʪʦ ʜʦʤʝʩʪʠ-
ʢʘʮʠʷ ʭʦʟʷʠʥʘ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪ ʩʧʝʮʠ-
ʬʠʯʥʦʩʪʴ, ʪʦʛʜʘ ʢʘʢ ʧʠʪʘʥʠʝ ʪʢʘʥʷʤʠ ʭʦ-
ʟʷʠʥʘ, ʩʧʦʩʦʙʥʳʤʠ ʢ ʠʤʤʫʥʥʦʤʫ ʦʪʚʝʪʫ, 
ʠ ʵʥʜʦʧʘʨʘʟʠʪʠʯʝʩʢʠʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʧʦʚʳ-
ʰʘʶʪ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʚʠʜʘ ʘʢʘʨʠʬʦʨʤʥʳʭ 
ʢʣʝʱʝʡ ʢ ʭʦʟʷʝʚʘʤ-ʤʣʝʢʦʧʠʪʘʶʱʠʤ [7, 
8]. 
 ʂʨʦʤʝ ʪʦʛʦ, ʦʪʦʜʝʢʪʝʩʳ ʜʦʩʪʘʪʦʯʥʦ 

ʫʩʪʦʡʯʠʚʳ ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ. ʄʘʢʩʠʤʘʣʴ-
ʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʚʥʝ ʦʨʛʘ-
ʥʠʟʤʘ (ʜʦ 24 ʩʫʪʦʢ) ʦʪʤʝʯʝʥʘ ʧʨʠ ʪʝʤʧʝ-
ʨʘʪʫʨʝ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ +8Áʉ ʜʦ +11Áʉ ʠ 
ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 68-78 % [9]. 
ʇʘʨʘʟʠʪʠʨʦʚʘʥʠʝ ʢʣʝʱʝʡ ʦʪʦʜʝʢʪʝʩʦʚ 

ʚ ʫʰʥʦʡ ʨʘʢʦʚʠʥʝ ʠ ʥʘʨʫʞʥʦʤ ʩʣʫʭʦʚʦʤ 
ʧʨʦʭʦʜʝ ʧʣʦʪʦʷʜʥʳʭ ʞʠʚʦʪʥʳʭ ʚʳʟʳʚʘʝʪ 
ʢʦʞʝʝʜʥʫʶ ʯʝʩʦʪʢʫ ï ʦʪʦʜʝʢʪʦʟ, ʧʨʦʪʝʢʘ-
ʶʱʫʶ ʚ ʚʠʜʝ ʵʢʩʩʫʜʘʪʠʚʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ. 
ʇʨʠ ʧʨʦʥʠʢʥʦʚʝʥʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 
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ʧʨʦʮʝʩʩʘ ʚ ʩʨʝʜʥʝʝ ʠ ʚʥʫʪʨʝʥʥʝʝ ʫʭʦ ʠ 
ʟʘʪʨʘʛʠʚʘʥʠʠ ʩʣʫʭʦʚʦʛʦ ʘʧʧʘʨʘʪʘ ʥʘʩʪʫ-
ʧʘʝʪ ʧʦʪʝʨʷ ʩʣʫʭʘ, ʘ ʚ ʪʷʞʝʣʳʭ ʩʣʫʯʘʷʭ ï 
ʥʝʨʚʥʳʝ ʧʨʠʟʥʘʢʠ ʠ ʯʘʩʪʦ ʟʘʢʘʥʯʠʚʘʝʪʩʷ 
ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ [10]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 
ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʪʨʫʧʘ ʧʝʩʮʘ ʙʳʣʦ ʧʨʠ-
ʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʧʨʦʚʝʜʝʥʠʠ ʜʝʪʘʣʴʥʦʛʦ 
ʝʛʦ ʠʟʫʯʝʥʠʷ ʥʘ ʧʨʝʜʤʝʪ ʦʙʥʘʨʫʞʝʥʠʷ 
ʵʢʪʦ- ʠ ʵʥʜʦʧʘʨʘʟʠʪʦʚ, ʘ ʪʘʢʞʝ ʩʚʷʟʘʥʥʳʭ 
ʩ ʥʠʤʠ ʚʦʟʤʦʞʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝ-
ʥʝʥʠʡ.  
ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷ-

ʣʦʩʴ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʢʣʝʱʝʡ, ʦʙʥʘʨʫʞʝʥ-
ʥʳʭ ʚ ʩʣʫʭʦʚʦʤ ʧʨʦʭʦʜʝ ʧʝʩʮʘ ʠ ʥʘ 
ʰʝʨʩʪʥʦʤ ʧʦʢʨʦʚʝ ʪʝʣʘ ʞʠʚʦʪʥʦʛʦ, ʚʳʷʚ-
ʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʦʢʘʣʠʟʘʮʠʠ ʢʣʝʱʝʡ 
ʨʦʜʘ Otodectes (Acari: Psoroptidae) ʥʘ ʪʝʣʝ 
ʧʝʩʮʘ ʩ ʦ. ʄʝʜʥʳʡ.  
ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ /  

MATERIALS AND METHODS 
ʊʨʫʧ ʱʝʥʢʘ ʧʝʩʮʘ (Vulpes lagopus Se-

menovi, Ognev, 1931), ʩʘʤʝʮ, ʦʨʠʝʥʪʠʨʦ-
ʚʦʯʥʳʡ ʚʦʟʨʘʩʪ 2,5ï3 ʤʝʩʷʮʘ (28 ʟʫʙʦʚ), 
ʦʢʨʘʩ ʪʝʤʥʦ-ʩʝʨʳʡ, ʪʝʣʦʩʣʦʞʝʥʠʝ ʧʨʦ-
ʧʦʨʮʠʦʥʘʣʴʥʦʝ, ʜʣʠʥʘ ʦʪ ʢʦʥʯʠʢʘ ʥʦʩʘ ʜʦ 
ʦʩʥʦʚʘʥʠʷ ʭʚʦʩʪʘ 44 ʩʤ, ʫʧʠʪʘʥʥʦʩʪʴ ʧʣʦ-
ʭʘʷ, ʜʦʩʪʘʚʣʝʥ ʩ ʦʩʪʨʦʚʘ ʄʝʜʥʳʡ ʚ ʧʨʦ-
ʟʝʢʪʦʨʠʡ ʢʘʬʝʜʨʳ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʘʥʘʪʦ-
ʤʠʠ ʠ ʩʫʜʝʙʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ 
ʌɻɹʆʋ ɺʆ ʉʇʙɻʋɺʄ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚ-
ʣʝʥʠʷ ʧʨʠʯʠʥʳ ʩʤʝʨʪʠ.  
ʇʦʩʣʝ ʥʘʨʫʞʥʦʛʦ ʦʩʤʦʪʨʘ ʪʨʫʧʘ ʜʣʷ 

ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʦ-
ʙʨʘʣʠ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ: ʩʦʩʢʦʙʳ 
ʩ ʢʦʞʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʫʰʥʦʡ 
ʨʘʢʦʚʠʥʳ, ʢʦʞʠ ʩ ʧʦʨʘʞʝʥʥʳʭ ʫʯʘʩʪʢʦʚ 
ʪʝʣʘ, ʚʦʣʦʩʳ ʩ ʯʝʰʫʡʢʘʤʠ ʵʧʠʜʝʨʤʠʩʘ.  
ʇʦʣʫʯʝʥʥʳʝ ʦʙʨʘʟʮʳ ʧʦʤʝʩʪʠʣʠ ʥʘ ʧʨʝʜ-
ʤʝʪʥʳʝ ʩʪʝʢʣʘ ʚ 50% ʛʣʠʮʝʨʠʥ ʠ ʠʩʩʣʝʜʦ-
ʚʘʣʠ ʥʘ ʢʘʬʝʜʨʝ ʧʘʨʘʟʠʪʦʣʦʛʠʠ ʠʤ ɺ.ʃ. 
ʗʢʠʤʦʚʘ ʌɻɹʆʋ ɺʆ ʉʇʙɻʋɺʄ ʧʦ ʤʝʪʦ-
ʜʫ ʩʚʝʪʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʧʨʠ ʧʦʤʦʱʠ 
ʤʠʢʨʦʩʢʦʧʘ Primo Star Zeizz (ɻʝʨʤʘʥʠʷ) 
ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚ 40 ʠ 100 ʨʘʟ. ɸʥʘʣʠʟʠ-
ʨʫʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʦʙʥʘʨʫ-
ʞʝʥʥʳʭ ʢʣʝʱʝʡ, ʦʧʨʝʜʝʣʷʣʠ ʠʭ ʜʦ ʨʦʜʘ. 
 ʈɽɿʋʃʔʊɸʊʓ / RESULTS 
ʇʨʠ ʥʘʨʫʞʥʦʤ ʦʩʤʦʪʨʝ ʪʨʫʧʘ ʧʝʩ-

ʮʘ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʢʦʞʘ ʩʫʭʘʷ, ʧʨʠ ʩʦʙʠ-
ʨʘʥʠʠ ʚ ʩʢʣʘʜʢʫ ʤʝʜʣʝʥʥʦ ʨʘʩʧʨʘʚʣʷʝʪʩʷ, 
ʥʘ ʥʝʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʩʚʝʪʣʦ 

ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ, ʙʝʟ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʩʳʧʠ. 
ʐʝʨʩʪʥʳʡ ʧʦʢʨʦʚ ʨʝʜʢʠʡ, ʪʫʩʢʣʳʡ, ʫʤʝ-
ʨʝʥʥʦ ʟʘʛʨʷʟʥʝʥ, ʚʦʣʦʩ ʧʣʦʭʦ ʫʜʝʨʞʠʚʘ-
ʝʪʩʷ, ʧʦʢʨʳʪ ʯʝʰʫʡʢʘʤʠ ʩʚʝʪʣʦ ʩʝʨʦʛʦ 
ʮʚʝʪʘ (ʨʠʩ.1). 

ʈʠʩʫʥʦʢ 1 ï ʐʝʨʩʪʥʳʡ ʧʦʢʨʦʚ ʧʝʩʮʘ 
(ʬʦʪʦ: ʦʨʠʛʠʥʘʣ). 

ʈʠʩʫʥʦʢ 2 ï ʂʦʧʫʣʷʮʠʷ ʢʣʝʱʝʡ ʨ. 
Otodectes: ʩʘʤʢʘ(ʩʣʝʚʘ) ʠ ʩʘʤʝʮ 

(ʬʦʪʦ: ʦʨʠʛʠʥʘʣ, ʫʚ.100). 

ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʠ ʩʦʜʝʨʞʠʤʦʛʦ ʠʟ 
ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʫʰʥʦʡ ʨʘʢʦʚʠʥʳ 
ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʢʣʝʱʠ, ʠʤʝʶʱʠʝ ʪʝʣʦ 
ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ. ɻʥʘʪʦʩʦʤʘ ʢʣʝʱʝʡ ʰʠ-
ʨʦʢʘʷ, ʧʘʣʴʧʳ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳ, ʩʫʙʢʘʧʠ-
ʪʫʣʶʤ ʩʥʘʙʞʝʥ ʧʘʨʦʡ ʥʝʙʦʣʴʰʠʭ, 
ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘʟʘʜ ʚʝʥʪʨʘʣʴʥʳʭ ʚʳʨʦ-
ʩʪʦʚ. ʍʝʣʠʮʝʨʳ ʩʣʠʪʳ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʦʙ-
ʱʫʶ ʩʪʨʫʢʪʫʨʫ. ʀʜʠʦʩʦʤʘ ʢʣʝʱʝʡ ʫʧʣʦ-
ʱʝʥʘ ʚ ʜʦʨʩʦʚʝʪʨʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ 
ʠʤʝʝʪ ʧʦʣʥʳʡ ʥʘʙʦʨ ʚʥʝʰʥʠʭ ʩʪʨʫʢʪʫʨ, 
ʧʨʠʩʫʱʠʭ ʢʣʝʱʘʤ Psoroptidia (Dabert, 
Mironov, 1999) [8]. ʋ ʢʣʝʱʝʡ ʜʣʠʥʥʳʝ 
ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʝ ʩʝʛʤʝʥʪʠʨʦʚʘʥʥʳʝ ʢʦ-
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ʥʝʯʥʦʩʪʠ. ʋ ʩʘʤʦʢ ʯʝʪʚʝʨʪʘʷ ʧʘʨʘ ʥʦʛ 
ʨʝʜʫʮʠʨʦʚʘʥʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ 
ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ ʢʣʝʱʘ ʨ. 
Otodectes. ɺ ʩʦʩʢʦʙʘʭ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 
ʢʣʝʱʠ ʥʘ ʚʩʝʭ ʬʘʟʘʭ ʨʘʟʚʠʪʠʷ: ʷʡʮʦ, ʣʠ-
ʯʠʥʢʘ, ʧʨʦʪʦʥʠʤʬʘ, ʪʝʣʝʦʥʠʤʬʘ, ʠʤʘʛʦ, ʘ 
ʪʘʢʞʝ ʢʣʝʱʠ ʚ ʩʦʩʪʦʷʥʠʠ ʢʦʧʫʣʷʮʠʠ 
(ʨʠʩ.2). 
ʋʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʘʤʙʫʣʘʢʨʳ ʫ ʦʙʥʘʨʫ-

ʞʝʥʥʳʭ ʢʣʝʱʝʡ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʢʦʨʦʪ-
ʢʠʭ, ʥʝʩʝʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʩʪʝʨʞʝʥʴʢʘʭ 
(ʨʠʩ.3). ʋ ʩʘʤʮʦʚ ʘʤʙʫʣʘʢʨʘʤʠ ʟʘʢʘʥʯʠʚʘ-
ʣʠʩʴ ʚʩʝ ʢʦʥʝʯʥʦʩʪʠ, ʘ ʫ ʩʘʤʦʢ ʧʨʠʩʦʩʢʠ 
ʙʳʣʠ ʪʦʣʴʢʦ ʥʘ I ʠ II ʧʘʨʘʭ ʥʦʛ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʫʯʠʪʳʚʘʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦ-
ʙʝʥʥʦʩʪʠ ʢʣʝʱʝʡ, ʫʩʪʘʥʦʚʠʣʠ ʠʭ ʨʦʜ ï 
Otodectes.  

ʈʠʩʫʥʦʢ 3 ï ɻʥʘʪʦʩʦʤʘ, I ʠ II ʧʘʨʘ 
ʥʦʛ ʢʣʝʱʘ ʨ. Otodectes (ʬʦʪʦ: ʦʨʠʛʠʥʘʣ, 

ʫʚ.ʭ100). 

ʈʠʩʫʥʦʢ 4 ï ʂʣʝʱʠ ʨʦʜʘ Otodectes, 
ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʰʝʨʩʪʥʦʤ ʧʦʢʨʦʚʝ 
ʧʝʩʮʘ (ʬʦʪʦ: ʦʨʠʛʠʥʘʣ, ʫʚ.ʭ40). 

ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʠ ʩʦʩʢʦʙʦʚ ʢʦʞʠ ʠ 
ʰʝʨʩʪʠ ʩ ʯʝʰʫʡʢʘʤʠ ʵʧʠʜʝʨʤʠʩʘ ʙʳʣʠ 
ʦʙʥʘʨʫʞʝʥʳ ʢʣʝʱʠ, ʠʤʝʶʱʠʝ ʠʜʝʥʪʠʯ-
ʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ: ʦʚʘʣʴ-
ʥʫʶ ʬʦʨʤʫ ʪʝʣʘ, ʛʥʘʪʦʩʦʤʫ ʛʨʳʟʫʱʝʛʦ 
ʪʠʧʘ, ʛʣʫʙʦʢʠʝ, ʪʶʣʴʧʘʥʦʚʠʜʥʳʝ ʘʤʙʫʣʘ-
ʢʨʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʢʦʨʦʪʢʠʭ, ʥʝʩʝʛ-
ʤʝʥʪʠʨʦʚʘʥʥʳʭ ʩʪʝʨʞʝʥʴʢʘʭ ʫ ʩʘʤʮʦʚ ʥʘ 
ʚʩʝʭ ʥʦʛʘʭ, ʘ ʫ ʩʘʤʦʢ ʪʦʣʴʢʦ ʥʘ I ʠ II ʧʘ-
ʨʘʭ ʢʦʥʝʯʥʦʩʪʝʡ, ʨʝʜʫʮʠʨʦʚʘʥʥʫʶ IV 
ʧʘʨʫ ʥʦʛ ʫ ʩʘʤʦʢ. ʇʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ 
ʧʨʠʟʥʘʢʘʤ ʢʣʝʱʠ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʥʘ 
ʰʝʨʩʪʥʦʤ ʧʦʢʨʦʚʝ ʛʦʣʦʚʳ, ʩʧʠʥʳ, ʢʦʥʝʯ-
ʥʦʩʪʝʡ ʧʝʩʮʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʜʦ ʨ. 
Otodectes (ʨʠʩ.4). \ 
 ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʫʰʥʦʡ ʨʘʢʦʚʠ-
ʥʳ, ʥʦ ʠ ʥʘ ʢʦʞʝ ʛʦʣʦʚʳ, ʩʧʠʥʳ, ʙʦʢʦʚʳʭ 
ʧʦʚʝʨʭʥʦʩʪʷʭ ʪʝʣʘ, ʧʝʨʝʜʥʠʭ ʠ ʟʘʜʥʠʭ 
ʢʦʥʝʯʥʦʩʪʷʭ ʧʝʩʮʘ ʦʙʥʘʨʫʞʝʥʳ ʢʣʝʱʠ 
ʨʦʜʘ Otodectes ʥʘ ʚʩʝʭ ʬʘʟʘʭ ʨʘʟʚʠʪʠʷ. 
ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʠ ʩʦʩʢʦʙʘ ʩ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʪʝʣʘ ʧʝʩʮʘ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʧʨʠ 40 ʢʨʘʪ-
ʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʦ ʨʘʟʣʠʯʥʳʭ ʬʘʟ 
ʨʘʟʚʠʪʠʷ ʢʣʝʱʘ ʚʘʨʴʠʨʦʚʘʣʦʩʴ ʦʪ 12 ʜʦ 
20, ʯʪʦ ʫʢʘʟʳʚʘʣʦ ʥʘ ʚʳʩʦʢʫʶ ʠʥʪʝʥʩʠʚ-
ʥʦʩʪʴ ʠʥʚʘʟʠʠ ʧʝʩʮʘ ʢʣʝʱʘʤʠ ʨ. 
Otodectes.   
ɺʓɺʆɼʓ / CONCLUSION 
ʋ ʧʝʩʮʘ (Vulpes lagopus semenovi, 

Ognev, 1931), ʜʦʩʪʘʚʣʝʥʥʦʛʦ ʩ ʦ. ʄʝʜʥʳʡ, 
ʤʝʪʦʜʦʤ ʩʚʝʪʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʩʦʜʝʨʞʠ-
ʤʦʛʦ ʠʟ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʫʰʥʦʡ 
ʨʘʢʦʚʠʥʳ, ʩʦʩʢʦʙʦʚ ʢʦʞʠ ʠ ʰʝʨʩʪʠ ʩ ʯʝ-
ʰʫʡʢʘʤʠ ʵʧʠʜʝʨʤʠʩʘ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 
ʢʣʝʱʠ, ʠʤʝʶʱʠʝ ʠʜʝʥʪʠʯʥʳʝ ʤʦʨʬʦʣʦʛʠ-
ʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʂʣʝʱʠ ʠʤʝʣʠ ʦʚʘʣʴʥʫʶ 
ʬʦʨʤʫ ʪʝʣʘ, ʛʥʘʪʦʩʦʤʫ ʛʨʳʟʫʱʝʛʦ ʪʠʧʘ, 
ʛʣʫʙʦʢʠʝ, ʪʶʣʴʧʘʥʦʚʠʜʥʳʝ ʘʤʙʫʣʘʢʨʳ, 
ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʢʦʨʦʪʢʠʭ, ʥʝʩʝʛʤʝʥʪʠ-
ʨʦʚʘʥʥʳʭ ʩʪʝʨʞʝʥʴʢʘʭ ʫ ʩʘʤʮʦʚ ʥʘ ʚʩʝʭ 
ʥʦʛʘʭ, ʘ ʫ ʩʘʤʦʢ ʪʦʣʴʢʦ ʥʘ I ʠ II ʧʘʨʘʭ 
ʢʦʥʝʯʥʦʩʪʝʡ, ʨʝʜʫʮʠʨʦʚʘʥʥʫʶ IV ʧʘʨʫ 
ʥʦʛ ʫ ʩʘʤʦʢ. ʇʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠ-
ʟʥʘʢʘʤ ʢʣʝʱʝʡ ʦʪʥʝʩʣʠ ʢ ʨ. Otodectes. ɺʦ 
ʚʩʝʭ ʧʨʦʙʘʭ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʙʠʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʝʩʮʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 
ʢʣʝʱʠ ʥʘ ʚʩʝʭ ʬʘʟʘʭ ʨʘʟʚʠʪʠʷ: ʷʡʮʦ, ʣʠ-
ʯʠʥʢʘ, ʧʨʦʪʦʥʠʤʬʘ, ʪʝʣʝʦʥʠʤʬʘ, ʠʤʘʛʦ, ʘ 
ʪʘʢʞʝ ʢʣʝʱʠ ʚ ʩʦʩʪʦʷʥʠʠ ʢʦʧʫʣʷʮʠʠ. ʇʨʠ 
ʤʠʢʨʦʩʢʦʧʠʠ ʩʦʩʢʦʙʦʚ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʧʨʠ 


