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ʈʝʟʶʤʝ 
ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʯʘʩʪʠʯʥʦʛʦ ʩʠʢʚʝʥʩʘ ʠʟʦʣʷʪʦʚ ʚʠʨʫʩʘ ʨʝʧʨʦʜʫʢʪʠʚʥʦ-

ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʩʠʥʜʨʦʤʘ, ʚʳʜʝʣʝʥʥʳʭ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ. ɸʥʘʣʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʥʘ-

ʯʠʪʝʣʴʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ ʠʟʦʣʷʪʦʚ ʚ ʥʘʠʙʦʣʝʝ ʢʦʥʩʝʨʚʘʪʠʚʥʳʭ ʨʘʤʢʘʭ ʩʯʠʪʳʚʘʥʠʷ (ʆʈʉ6-7). ɺʳʜʝʣʝʥʥʳʝ ʠʟʦ-

ʣʷʪʳ ʦʪʥʦʩʷʪʩʷ ʢ ʝʚʨʦʧʝʡʩʢʦʤʫ ʪʠʧʫ, ʧʦʜʪʠʧ 3. 

 

Summary 
The article presents the results of a partial sequence isolated in the Republic of Belarus of isolates of the virus 

of reproductive and respiratory syndrome. Sequence analysis indicates significant polymorphism of isolates in the most 

conservative reading frames (OPC6-7). Isolated isolates belong to the European type, subtype 3. 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ  23.03.2020 ʛ. 

ɺɺɽɼɽʅʀɽ 

ʈʝʧʨʦʜʫʢʪʠʚʥʦ-ʨʝʩʧʠʨʘʪʦʨʥʳʡ ʩʠʥ-

ʜʨʦʤ ʦʬʠʮʠʘʣʴʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʚ 1997 ʛʦʜʫ. 

ɿʘʙʦʣʝʚʘʥʠʝ ʦʪʥʝʩʝʥʦ ʢ ʩʧʠʩʢʫ ʛʨʫʧʧʳ ɹ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʙʶʨʦ 

(ʄʕɹ). 

ʉʧʝʮʠʬʠʯʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ (ʙʦʣʝ- 

ʶʪ ʪʦʣʴʢʦ ʩʚʠʥʴʠ), ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʩʘʤʦʛʦ 

ʚʠʨʫʩʥʦʛʦ ʘʛʝʥʪʘ, ʨʘʟʥʦʦʙʨʘʟʥʘʷ ʢʣʠʥʠʯʝ-

ʩʢʘʷ ʢʘʨʪʠʥʘ (ʧʨʦʪʝʢʘʝʪ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ 

ʠ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʬʦʨʤʘʭ), ʧʦʨʘʞʝʥʠʝ ʟʥʘ-

ʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʧʦʛʦʣʦʚʴʷ ʩʚʠʥʝʡ (ʦʩʥʦʚ- 

ʥʳʝ ʩʚʠʥʦʤʘʪʢʠ ʠ ʤʦʣʦʜʥʷʢ ʧʦʩʣʝʦʪʲʝʤ-

ʥʦʛʦ ʧʝʨʠʦʜʘ) ï ʚʩʝ ʵʪʦ ʟʘʪʨʫʜʥʷʝʪ ʧʦʩʪʘ-

ʥʦʚʢʫ ʜʠʘʛʥʦʟʘ [1]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ 

ʧʦʟʚʦʣʷʶʪ  ʚʳʷʚʣʷʪʴ  ʚʠʨʫʩ ʤʝʪʦʜʦʤ ʧʦʣʠ- 

ʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦ-

ʢʠ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʱʘʝʪ ʠ ʫʩʢʦʨʷʝʪ 

ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʘ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʠ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ. ʆʜʥʘʢʦ ʚ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʚʘʨʠʘ-

ʙʝʣʴʥʦʩʪʴʶ ʚʠʨʫʩʥʳʭ ʠʟʦʣʷʪʦʚ ʚʦʧʨʦʩ 

ʚʘʢʮʠʥʘʮʠʠ ʠ ʮʠʨʢʫʣʷʮʠʠ ʤʝʩʪʥʳʭ ʠʟʦʣʷ-

ʪʦʚ ʚ ʭʦʟʷʡʩʪʚʘʭ ʩʪʦʠʪ ʦʩʪʨʦ, ʧʦʵʪʦʤʫ 

ʚʘʞʥʦ ʦʧʨʝʜʝʣʷʪʴ, ʢʘʢʠʤʠ ʠʟʦʣʷʪʘʤʠ ʠʥ-

ʬʠʮʠʨʦʚʘʥʳ ʩʚʠʥʴʠ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʭʦ-

ʟʷʡʩʪʚʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʯʘʩʪʠʯʥʦʛʦ ʩʠʢ- 

ʚʝʥʩ-ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʨʦʜ-

ʩʪʚʦ ʧʦʣʫʯʝʥʥʳʭ ʠʟʦʣʷʪʦʚ ʩ ʫʞʝ ʩʫʱʝ-

ʩʪʚʫʶʱʠʤʠ ʨʘʩʰʠʬʨʦʚʘʥʥʳʤʠ ʛʝʥʦʤʘ- 

ʤʠ [2]. 

ɺʠʨʫʩ ʈʈʉʉ ʚʳʩʦʢʦʚʘʨʠʘʙʝʣʝʥ ʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʦʮʝʧʦʯʥʳʡ ʈʅʂ-

ʚʠʨʫʩ, ʛʝʥʦʤ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥ  9 ʨʘʤ- 
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ʢʘʤʠ ʩʯʠʪʳʚʘʥʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʛʝʥʝʪʠʯʝ-

ʩʢʠʭ ʘʥʪʠʛʝʥʥʳʭ ʠ ʧʘʪʦʛʝʥʥʳʭ ʨʘʟʣʠʯʠʡ 

ʚʠʨʫʩ ʈʈʉʉ ʜʝʣʠʪʩʷ ʥʘ 2 ʛʝʥʦʪʠʧʘ, ʥʫʢʣʝʦ-

ʪʠʜʥʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 

ʥʝ ʙʦʣʝʝ 70 % (ʝʚʨʦʧʝʡʩʢʠʡ ʛʝʥʦʪʠʧ, ʠʣʠ 

ʪʠʧ 1, ʠ ʘʤʝʨʠʢʘʥʩʢʠʡ ʛʝʥʦʪʠʧ, ʠʣʠ ʪʠʧ       

2) [3]. 

ʀʟʥʘʯʘʣʴʥʦ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʵʪʠ ʜʚʘ 

ʛʝʥʦʪʠʧʘ ʬʦʨʤʠʨʦʚʘʣʠ ʜʦʩʪʘʪʦʯʥʦ ʦʜʥʦ-

ʨʦʜʥʳʝ ʛʨʫʧʧʳ, ʩʭʦʞʠʝ ʩ ʧʝʨʚʳʤʠ ʠʟʦʣʷʪʘ-

ʤʠ: ʜʣʷ ʝʚʨʦʧʝʡʩʢʦʛʦ ʪʠʧʘ ï ʩ ʚʠʨʫʩʦʤ Le-

lystad, ʜʣʷ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ï ʩ VR2332 [4, 5]. 

ʆʜʥʘʢʦ ʝʚʨʦʧʝʡʩʢʠʝ ʛʝʥʦʪʠʧʳ ʚʠʨʫʩʘ 

ʠʤʝʶʪ ʯʝʪʢʫʶ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʨʘʟʛʨʘʥʠ-

ʯʝʥʥʦʩʪʴ ʚʜʦʣʴ ʧʦʣʴʩʢʦʡ ʛʨʘʥʠʮʳ. ʅʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʮʠʨʢʫʣʠʨʫ-

ʶʪ ʠʟʦʣʷʪʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʝʚʨʦʧʝʡʩʢʦʤʫ 

ʛʝʥʦʪʠʧʫ, ʥʦ ʚ ʩʠʣʫ ʦʪʣʠʯʠʡ ʚ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʷʭ ʆʈʉ 5 ʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʣʠ-

ʤʦʨʬʠʟʤʘ ʚ ʆʈʉ7 ʙʝʣʦʨʫʩʩʢʠʝ ʠʟʦʣʷʪʳ ʚʳ-

ʜʝʣʝʥʳ ʚ ʦʪʜʝʣʴʥʳʝ ʧʦʜʪʠʧʳ 2ï4 (2006 ʛ.). 

ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤ ʰʪʘʤʤʦʤ, ʦʙʣʘʜʘʶ-

ʱʠʤ ʚʳʩʦʢʦʡ ʚʠʨʫʣʝʥʪʥʦʩʪʴʶ, ʦʬʠʮʠʘʣʴʥʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʚ ʦʥʣʘʡʥ-ʙʘʟʝ ʜʘʥʥʳʭ 

NCBI (https://blast.ncbi.nlm.nih.gov/Blast.cgi), 

ʷʚʣʷʝʪʩʷ ʰʪʘʤʤ JF802085.1 Porcine repro-

ductive and respiratory syndrome virus strain 

lena. ɽʛʦ ʧʦʣʥʳʡ ʛʝʥʦʤ ʜʦʩʪʫʧʝʥ ʚ NCBI. 

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʙʳʣʦ ʚʳʜʝ-

ʣʠʪʴ ʚʠʨʫʩ ʈʈʉʉ ʠʟ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝ-

ʨʠʘʣʘ, ʚʟʷʪʦʛʦ ʚ ʭʦʟʷʡʩʪʚʘʭ ʈʝʩʧʫʙʣʠʢʠ ɹʝ-

ʣʘʨʫʩʴ, ʠ ʩʨʘʚʥʠʪʴ ʚʳʜʝʣʝʥʥʳʝ ʛʝʥʦʤʳ ʩ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤʠ ʛʝʥʦʤʘʤʠ ʚʠʨʫʩʘ 

ʈʈʉʉ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ NCBI, ʦʧʨʝʜʝʣʠʪʴ ʠʭ 

ʩʨʦʜʩʪʚʦ ʧʦ ʆʈʉ 6-7. 

 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ  

ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʅʘʤʠ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ ʧʘʪʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʟ 14 ʭʦʟʷʡʩʪʚ ʈʝʩʧʫʙ-

ʣʠʢʠ ɹʝʣʘʨʫʩʴ, ʚ ʢʦʪʦʨʳʭ ʟʘ ʧʝʨʠʦʜ 2015ï

2018 ʛʛ. ʤʝʪʦʜʦʤ ʇʎʈ ʚʳʷʚʣʷʣʩʷ ʚʠʨʫʩ 

ʈʈʉʉ. 

ɺ ʜʘʥʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʠʥʬʝʢʮʠʷ ʧʨʦ-

ʪʝʢʘʣʘ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʨʝʧʨʦ-

ʜʫʢʪʠʚʥʦ-ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʧʘʪʦʣʦʛʠʠ. ʇʨʦʙʳ 

(ʧʘʪʤʘʪʝʨʠʘʣ) ʦʪʙʠʨʘʣʠʩʴ ʦʪ ʧʦʨʦʩʷʪ ʚ ʚʦʟ-

ʨʘʩʪʝ 45ï65 ʜʥʝʡ. 

ʉʫʤʤʘʨʥʫʶ ʈʅʂ  ʚʳʜʝʣʷʣʠ  ʩʦʛʣʘʩʥʦ 

ʠʥʩʪʨʫʢʮʠʠ ʥʘʙʦʨʦʤ ʈʠʙʦʧʨʝʧ (ʬʠʨʤʘ  ɸʤ- 

ʧʣʠʩʝʥʩ, ʈʦʩʩʠʷ). ʇʨʘʡʤʝʨʳ ʧʦʜʙʠʨʘʣʠ ʢ 

ʥʘʠʙʦʣʝʝ ʢʦʥʩʝʨʚʘʪʠʚʥʦʤʫ ʫʯʘʩʪʢʫ ʛʝʥʦʤʘ 

ʚʠʨʫʩʘ ʈʈʉʉ, ʢʦʜʠʨʫʶʱʝʤʫ ʧʨʦʪʝʠʥ ʄ ʠ 

ʥʫʢʣʝʦʢʘʧʩʠʜʥʳʡ ʙʝʣʦʢ N. ʋʯʘʩʪʦʢ ʆʈʉ    

6-7 (5-*TACATTCTGGCCCCTGCCCAC-3*, 

5*CACAGCTGATTGACTGGCTGGCCA-3*), 

ʧʨʘʡʤʝʨʳ ʩʠʥʪʝʟʠʨʦʚʘʣʠ ʚ ʆɼʆ 

çʇʨʘʡʤʪʝʭè (ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ). ʆʙʨʘʪʥʫʶ 

ʪʨʘʥʩʢʨʠʧʮʠʶ (ʆʊ-ʇʎʈ) ʩʫʤʤʘʨʥʦʡ ʈʅʂ 

ʧʨʦʚʦʜʠʣʠ ʚ ʦʙʲʝʤʝ 20 ʤʢʣ ʨʝʘʢʮʠʦʥʥʦʡ 

ʩʤʝʩʠ. ɼʣʷ ʩʠʥʪʝʟʘ ʢɼʅʂ ʩʤʝʰʠʚʘʣʠ ʚ 5ʭ 

ʙʫʬʝʨʝ ʜʣʷ ʆʊ-ʇʎʈ 2 ʤʢʣ ʩʫʤʤʘʨʥʦʡ ʈʅʂ 

ʩ 0,5ʤʢʄ ʦʙʨʘʪʥʦʛʦ ʧʨʘʡʤʝʨʘ ʚ ʧʨʠʩʫʪ-

ʩʪʚʠʠ 10 U ʨʠʙʦʥʫʢʣʝʘʟʥʦʛʦ ʠʥʛʠʙʠʪʦʨʘ 

(Fermentas, ʃʠʪʚʘ), 50 U ʨʝʚʝʨʪʘʟʳ (Fer- 

mentas, ʃʠʪʚʘ) ʠ 1 ʤʢʣ 10 mʄ ʩʤʝʩʠ 

ʜʅʊʇ. ʉʤʝʩʴ ʠʥʢʫʙʠʨʦʚʘʣʠ ʩʦʛʣʘʩʥʦ ʠʥ-

ʩʪʨʫʢʮʠʠ 1 ʯʘʩ ʧʨʠ 42 Áʉ, ʘ ʟʘʪʝʤ ʠʥʘʢʪʠ-

ʚʠʨʦʚʘʣʠ ʨʝʚʝʨʪʘʟʫ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ 

ʧʨʠ 70 Áʉ. ɸʤʧʣʠʬʠʢʘʮʠʶ ʇʎʈ ʧʨʦʜʫʢʪʘ 

ʧʨʦʚʦʜʠʣʠ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ 25 ʤʢʣ ʨʝʘʢʮʠ-

ʦʥʥʦʡ ʩʤʝʩʠ, ʩʦʜʝʨʞʘʱʝʡ 2 ʤʢʣ ʢɼʅʂ,     

10 mʄ ʜʅʊʇ, 0,2 ʤʢʄ ʢʘʞʜʦʛʦ ʧʨʘʡʤʝʨʘ, 

3 mʄ ʭʣʦʨʠʜʘ ʤʘʛʥʠʷ ʠ 1 ɽɼ Tag-ʧʦʣʠʤʝ-   

ʨʘʟʳ (ʆɼʆ ʇʨʘʡʤʪʝʭ, ʄʠʥʩʢ). ʀʩʧʦʣʴʟʦ-

ʚʘʣʠ ʩʣʝʜʫʶʱʠʡ ʨʝʞʠʤ ʘʤʧʣʠʬʠʢʘʮʠʠ:    

95 Áʉ ï 5 ʤʠʥʫʪ, ʟʘʪʝʤ 35 ʮʠʢʣʦʚ 95 Áʉ ï 

30 ʩʝʢʫʥʜ, 55 Áʉ ï 30 ʩʝʢʫʥʜ, 72 Áʉ ï        

20 ʩʝʢʫʥʜ. 

ʆʙʨʘʟʮʳ ʇʎʈ-ʧʨʦʜʫʢʪʦʚ ʙʳʣʠ ʧʨʦ-

ʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ 

2%-ʥʦʤ ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ. ʋʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʨʠʙʦʨʝ Gel-Doc (ʬʠʨʤʘ   

Bio-Rad). ɼʅʂ-ʬʨʘʛʤʝʥʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʝ ʧʦ ʤʘʩʩʝ 274 ʧ.ʥ., ʙʳʣʠ ʚʳʨʝʟʘʥʳ ʠʟ 

ʛʝʣʷ ʠ ʦʯʠʱʝʥʳ ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ 

GeneJET Gel Extraction Kit. ʇʦʩʪʘʥʦʚʢʫ 

ʨʝʘʢʮʠʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠ, 

ʠʩʧʦʣʴʟʫʷ ʥʘʙʦʨ BigDyeÈ Terminator v3.1 

Cycle Sequencing Kit (Applied Biosystems). 

ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ ʧʨʦʚʦʜʠ-

ʣʠ ʥʘ ʙʘʟʝ ʀɹʆʍ (ʄʠʥʩʢ). ʆʯʠʩʪʢʫ 

ʩʠʢʚʝʥʩ-ʧʨʦʜʫʢʪʦʚ ʧʨʦʚʦʜʠʣʠ, ʠʩʧʦʣʴʟʫʷ 

ʥʘʙʦʨ Applied Biosystems BigDye XTermi-

nator Purification Kit. ɸʥʘʣʠʟ ʩʠʢʚʝʥʩ-

ʧʨʦʜʫʢʪʦʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʨʠʙʦʨʝ Applied 

Biosystems 3130 Genetic Analyzer (POP7 

polymer, capillary length 36 cm) ʠ ʩ ʧʦʤʦ-

ʱʴʶ ʧʨʦʛʨʘʤʤʳ Blas ʠ Unigenet. 

https://blast.ncbi.nlm.nih.gov/Blast.cgi
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ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʉʧʠʩʦʢ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʚ ʢʦʪʦʨʳʭ ʦʪʙʠʨʘʣʠʩʴ ʧʨʦʙʳ ʧʘʪʤʘʪʝʨʠʘʣʘ, ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1. ï ʍʦʟʷʡʩʪʚʘ ʠ ʚʦʟʨʘʩʪ ʧʦʨʦʩʷʪ, ʦʪ ʢʦʪʦʨʳʭ ʙʳʣ ʦʪʦʙʨʘʥ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʭʦʟʷʡʩʪʚʘ ɺʦʟʨʘʩʪ ʧʦʨʦʩʷʪ, ʜʥʝʡ 

ɿɸʆ çʊʫʨʝʮè, ʄʠʥʩʢʘʷ ʦʙʣʘʩʪʴ 55 

ʆɸʆ ʉɻʎ çɿʘʧʘʜʥʳʡè, ɹʨʝʩʪʩʢʘʷ ʦʙʣʘʩʪʴ 60 

ʌʠʣʠʘʣ çɹʠʦʤʘʢʩ-ʂʦʨʝʣʠʯʠè ɿɸʆ çɹʠʦʤʘʢʩè, ɻʨʦʜʥʝʥʩʢʘʷ ʦʙʣʘʩʪʴ 65 

ʆɸʆ çɹʝʣʦʚʝʞʩʢʠʡè, ɹʨʝʩʪʩʢʘʷ ʦʙʣʘʩʪʴ 65 

ʆɸʆ çɸʛʨʦʢʦʤʙʠʥʘʪ "ʖʙʠʣʝʡʥʳʡ"è, ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ 45 

ɿɸʆ çɻʫʜʝʚʠʯʠè, ɻʨʦʜʥʝʥʩʢʘʷ ʦʙʣʘʩʪʴ 55 

ʆɸʆ çʊʘʨʘʩʦʚʦè, ʄʠʥʩʢʘʷ ʦʙʣʘʩʪʴ 50 

ʂʉʋʇ çɼʦʪʠʰʢʠè, ɻʨʦʜʥʝʥʩʢʘʷ ʦʙʣʘʩʪʴ 55 

ʉʋʇ çɸʛʨʦʢʦʤʧʣʝʢʩ "ɹʝʣʘʷ ʈʫʩʴ"è, ʄʠʥʩʢʘʷ ʦʙʣʘʩʪʴ 65 

ʂʇʉ çɺʦʩʪʦʯʥʳʡè, ɹʨʝʩʪʩʢʘʷ ʦʙʣʘʩʪʴ 60 

ʉɻʎ çɿʘʜʥʝʧʨʦʚʩʢʠʡè, ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ 45 

ʆɸʆ çɹʘʨʘʥʦʚʠʯʠʭʣʝʙʦʧʨʦʜʫʢʪè, ɹʨʝʩʪʩʢʘʷ ʦʙʣʘʩʪʴ 55 

ʆɸʆ çɼʨʦʛʠʯʠʥʩʢʠʡ ʂɿè ʉʂ çʉʫʭʦʝè, ɹʨʝʩʪʩʢʘʷ ʦʙʣʘʩʪʴ 65 

ʉ-ʢ çɿʘʨʷè, ɻʦʤʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ 55 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʜʣʷ ʩʨʘʚʥʠ-

ʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠʟʦʣʷʪʦʚ ʚʠʨʫʩʘ ʈʈʉʉ 

ʥʘʤʠ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ ʠʟ ʭʦʟʷʡʩʪʚ 5 

ʦʙʣʘʩʪʝʡ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ. ʈʝʟʫʣʴʪʘʪʳ 

ʧʦʣʠʤʝʨʘʟʥʦʡ  ʮʝʧʥʦʡ  ʨʝʘʢʮʠʠ  ʩ  ʧʨʦʙʘʤʠ  

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩʫʥʢʘʭ 1, 2. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜ-

ʪʚʝʨʞʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘ-       

ʥʝʥʠʝ ʚʠʨʫʩʘ ʈʈʉʉ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ 

ʩʪʨʘʥʳ. 

1 ï ɿɸʆ çʊʫʨʝʮè; ʄ ï ʤʘʨʢʝʨ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʝʩʘ (Fermentas, 50 bp); 2 ï ʆɸʆ ʉɻʎ 

çɿʘʧʘʜʥʳʡè; ʆʂ ï ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ; 3 ï ʌʠʣʠʘʣ çɹʠʦʤʘʢʩ-

ʂʦʨʝʣʠʯʠè ɿɸʆ çɹʠʦʤʘʢʩè; 4 ï ʆɸʆ çɹʝʣʦʚʝʞʩʢʠʡè; ɸʂ ï ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ  

ʘʤʧʣʠʬʠʢʘʮʠʠ; 5 ï ʆɸʆ ɸʛʨʦʢʦʤʙʠʥʘʪ çʖʙʠʣʝʡʥʳʡè;6 ï ɿɸʆ çɻʫʜʝʚʠʯʠè;  

7 ï ʆɸʆ çʊʘʨʘʩʦʚʦè; 8 ï ʂʉʋʇ çɼʦʪʠʰʢʠè; 9 ï ʉʋʇ çɸʛʨʦʢʦʤʧʣʝʢʩ "ɹʝʣʘʷ ʈʫʩʴ"è 
 

ʈʠʩʫʥʦʢ 1. ï ʈʝʟʫʣʴʪʘʪʳ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʡ ʜʝʪʝʢʮʠʠ ʧʨʦʜʫʢʪʦʚ ʘʤʧʣʠʬʠʢʘʮʠʠ  

ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʧʨʘʡʤʝʨʘʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʫʯʘʩʪʢʘ ʛʝʥʦʤʘ ʚʠʨʫʩʘ ʈʈʉʉ  

(ʜʣʠʥʘ ʧʨʦʜʫʢʪʘ ʘʤʧʣʠʬʠʢʘʮʠʠ 274 ʧ.ʥ.), ʧʦʣʫʯʝʥʥʳʭ  

ʠʟ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʪʦʙʨʘʥʥʦʛʦ ʦʪ ʩʚʠʥʝʡ (ʬʦʪʦ) 
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ʄ ï ʤʘʨʢʝʨ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʝʩʘ (Fermentas, 50 bp); ʆʂ ï ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ  

ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ; 10 ï ʂʇʉ çɺʦʩʪʦʯʥʳʡè;  

11 ï ʉɻʎ çɿʘʜʥʝʧʨʦʚʩʢʠʡè; 12 ï ʆɸʆ çɹʘʨʘʥʦʚʠʯʠʭʣʝʙʦʧʨʦʜʫʢʪè;  

13 ï ʆɸʆ çɼʨʦʛʠʯʝʥʩʢʠʡ ʂɿè ʉʂ çʉʫʭʦʝè; 14 ï ʉ-ʢ çɿʘʨʷè ʄʦʟʳʨʴ;  

ɸʂ ï ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʘʤʧʣʠʬʠʢʘʮʠʠ 
 

ʈʠʩʫʥʦʢ 2. ï ʈʝʟʫʣʴʪʘʪʳ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʦʡ ʜʝʪʝʢʮʠʠ ʧʨʦʜʫʢʪʦʚ  

ʘʤʧʣʠʬʠʢʘʮʠʠ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʧʨʘʡʤʝʨʘʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʫʯʘʩʪʢʘ  

ʛʝʥʦʤʘ ʚʠʨʫʩʘ ʈʈʉʉ (ʜʣʠʥʘ ʧʨʦʜʫʢʪʘ ʘʤʧʣʠʬʠʢʘʮʠʠ 274 ʧ.ʥ.),  

ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʪʦʙʨʘʥʥʦʛʦ ʦʪ ʩʚʠʥʝʡ (ʬʦʪʦ) 

ɿʘʪʝʤ ʚʳʨʝʟʘʥʥʳʝ ɼʅʂ ʬʨʘʛʤʝʥʪʳ ʩ ʤʦʣʝʢʫʣʷʨʥʳʤ ʚʝʩʦʤ 274 ʧ.ʥ. ʙʳʣʠ ʧʝʨʝʜʘʥʳ       

ʚ ʀɹʆʍ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʠʢʚʝʥʩ-ʘʥʘʣʠʟʘ. ʇʦʣʫʯʝʥʥʳʝ ʩʝʢʚʝʥʦʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ       

ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2. ï ʉʝʢʚʝʥʦʛʨʘʤʤʳ ɼʅʂ-ʬʨʘʛʤʝʥʪʦʚ 

  

  

ʆʙʨʘʟʝʮ ʆɸʆ ʉɻʎ çɿʘʧʘʜʥʳʡè ʆʙʨʘʟʝʮ ɿɸʆ çʊʫʨʝʮè 

ʆʙʨʘʟʝʮ ʌʠʣʠʘʣ çɹʠʦʤʘʢʩ-ʂʦʨʝʣʠʯʠè  

ɿɸʆ çɹʠʦʤʘʢʩè 
ʆʙʨʘʟʝʮ ʆɸʆ çɹʝʣʦʚʝʞʩʢʠʡè 
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ʆʙʨʘʟʝʮ ʆɸʆ çɸʛʨʦʢʦʤʙʠʥʘʪ "ʖʙʠʣʝʡʥʳʡ"è ʆʙʨʘʟʝʮ ɿɸʆ çɻʫʜʝʚʠʯʠè 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

ʆʙʨʘʟʝʮ ʉɻʎ çɿʘʜʥʝʧʨʦʚʩʢʠʡè ʆʙʨʘʟʝʮ ʆɸʆ çʊʘʨʘʩʦʚʦè 

ʆʙʨʘʟʝʮ ʂʉʋʇ çɼʦʪʠʰʢʠè ʆʙʨʘʟʝʮ ʉʋʇ çɸʛʨʦʢʦʤʧʣʝʢʩ "ɹʝʣʘʷ ʈʫʩʴ"è 

ʆʙʨʘʟʝʮ ʂʇʉ çɺʦʩʪʦʯʥʳʡè  ʆʙʨʘʟʝʮ ʆɸʆ çɹʘʨʘʥʦʚʠʯʠʭʣʝʙʦʧʨʦʜʫʢʪè 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

  

ʆʙʨʘʟʝʮ ʆɸʆ çɼʨʦʛʠʯʠʥʩʢʠʡ ʂɿè  
ʉʂ çʉʫʭʦʝè 

ʆʙʨʘʟʝʮ ʉ-ʢ çɿʘʨʷè 

ɸʥʘʣʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚ 

NCBI-Blast ʧʦʢʘʟʘʣ, ʯʪʦ ʚʩʝ ʚʳʜʝʣʝʥʥʳʝ 

ʬʨʘʛʤʝʥʪʳ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʝʚʨʦʧʝʡʩʢʦʤʫ 

ʪʠʧʫ, ʧʦʜʪʠʧʫ 3. ʅʘʤʠ ʪʘʢʞʝ ʙʳʣ ʫʩʪʘʥʦʚ-

ʣʝʥ ʧʨʦʮʝʥʪ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʨʦʜʩʪʚʘ ʩʠʢʚʝ- 

ʥʠʨʦʚʘʥʥʳʭ ʠʟʦʣʷʪʦʚ ʩ ʧʝʨʚʳʤ ʝʚʨʦʧʝʡ-

ʩʢʠʤ ʠʟʦʣʷʪʦʤ ʚʠʨʫʩʘ ʈʈʉʉ virus strain 

Lelystad NC_043487.1 https://www.ncbi.nlm. 

nih.gov/nuccore/NC_043487.1/. ʇʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3. ï ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ ʠʟ ʨʘʟʣʠʯʥʳʭ ʭʦʟʷʡʩʪʚ ʈʝʩʧʫʙʣʠʢʠ 

ɹʝʣʘʨʫʩʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʠʢʚʝʥʩ-ʘʥʘʣʠʟʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʭʦʟʷʡʩʪʚʘ ʇʦʣʝʚʦʡ ʰʪʘʤʤ ʊʠʧ ʚʠʨʫʩʘ 

ʇʨʦʮʝʥʪ  

ʠʜʝʥʪʠʯʥʦʩʪʠ ʩ 

ʛʝʥʦʤʦʤ ʚʠʨʫʩʘ 

Lelystad 

ɿɸʆ çʊʫʨʝʮè - virus strain SU1-Bel Genotype 1 Subtype 3 92ï94 % 

ʆɸʆ ʉɻʎ çɿʘʧʘʜʥʳʡè - virus strain lena Genotype 1 Subtype 3 98,71 % 

ʌʠʣʠʘʣ çɹʠʦʤʘʢʩ-ʂʦʨʝʣʠʯʠè  

ɿɸʆ çɹʠʦʤʘʢʩè 
- virus strain NL Genotype 1 Subtype 1 90 % 

ʆɸʆ çɹʝʣʦʚʝʞʩʢʠʡè 
- virus strain SU1-Bel 

- virus strain lena 
Genotype 1 Subtype 3 89 % 

ʆɸʆ çɸʛʨʦʢʦʤʙʠʥʘʪ 

"ʖʙʠʣʝʡʥʳʡ"è 
- virus strain lena Genotype 1 Subtype 3 90,91 % 

ɿɸʆ çɻʫʜʝʚʠʯʠè 
- virus strain SU1-Bel 

- virus strain lena 
Genotype 1 Subtype 3 90,95 % 

ʉ-ʢ çɿʘʨʷè 
- virus strain SU1-Bel 

- virus strain lena 
Genotype 1 Subtype 3 89,87 % 

ʆɸʆ çɼʨʦʛʠʯʠʥʩʢʠʡ ʂɿè ʉʂ 

çʉʫʭʦʝè 

- virus strain SU1-Bel 

- virus strain lena 
Genotype 1 Subtype 3 90,79 % 

ʂʇʉ çɺʦʩʪʦʯʥʳʡè 
- virus strain SU1-Bel 

- virus strain lena 
Genotype 1 Subtype 3 91,44 % 

ʆɸʆ çɹʘʨʘʥʦʚʠʯʠʭʣʝʙʦʧʨʦʜʫʢʪè - virus strain SU1-Bel Genotype 1 Subtype 3 91 % 

ʉʋʇ çɸʛʨʦʢʦʤʧʣʝʢʩ  

"ɹʝʣʘʷ ʈʫʩʴ"è 

- virus strain 

SU1-Bel 

- virus strain lena 

Genotype 1 Subtype 3 89,44 % 

ʂʉʋʇ çɼʦʪʠʰʢʠè - virus strain lena Genotype 1 Subtype 3 83,26 % 

ʆɸʆ çʊʘʨʘʩʦʚʦè 
- virus strain SU1-Bel 

- virus strain lena 
Genotype 1 Subtype 3 91,81 % 

https://www.ncbi.nlm.nih.gov/nuccore/NC_043487.1/
https://www.ncbi.nlm.nih.gov/nuccore/NC_043487.1/
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ʇʨʦʚʝʜʝʥʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʧʦ ʫʯʘʩʪʢʫ ʛʝʥʦʤʘ, ʢʦʜʠʨʫʶʱʝʤʫ ʆʈʉ6-7, 

ʧʦʣʝʚʳʭ ʚʠʨʫʩʦʚ ʈʈʉʉ, ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʚ 

ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʈʝʩʧʫʙʣʠʢʠ 

ɹʝʣʘʨʫʩʴ, ʧʦʢʘʟʘʣ ʚʳʩʦʢʦʝ ʩʨʦʜʩʪʚʦ ʩ ʝʚ-

ʨʦʧʝʡʩʢʠʤ ʪʠʧʦʤ ʚʠʨʫʩʘ, ʦʪʥʦʩʷʱʠʤʩʷ ʢ 

ʛʝʥʦʪʠʧʫ 1. ʉʪʝʧʝʥʴ ʩʨʦʜʩʪʚʘ ʩ ʚʠʨʫʩʦʤ 

Lelystad ʧʦ ʆʈʉ 6-7 ʩʦʩʪʘʚʠʣʘ 83ï98 %. 

ʅʘʠʤʝʥʴʰʝʝ ʩʨʦʜʩʪʚʦ ʧʦ 7 ʨʘʤʢʝ ʩʯʠʪʳʚʘ-

ʥʠʷ ʦʙʥʘʨʫʞʝʥʦ ʫ ʠʟʦʣʷʪʘ, ʚʳʜʝʣʝʥʥʦʛʦ ʠʟ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʠʥʘʜʣʝʞʘ-

ʱʝʛʦ ʂʉʋʇ çɼʦʪʠʰʢʠè ï 83,26 %, 

ʥʘʠʙʦʣʴʰʝʝ ï ʫ ʠʟʦʣʷʪʘ, ʚʳʜʝʣʝʥʥʦʛʦ ʠʟ 

ʆɸʆ ʉɻʎ çɿʘʧʘʜʥʳʡè, ï 98,71 %. ʉʨʘʚʥʠ-

ʪʝʣʴʥʳʡ   ʩʠʢʚʝʥʩ-ʘʥʘʣʠʟ  ʧʦʢʘʟʘʣ,  ʯʪʦ  13  

ʠʟʦʣʷʪʦʚ ʦʪʥʦʩʷʪʩʷ ʢ ʪʨʝʪʴʝʤʫ ʧʦʜʪʠʧʫ ʝʚ- 

ʨʦʧʝʡʩʢʦʛʦ ʪʠʧʘ, ʛʝʥʝʪʠʯʝʩʢʦʝ ʩʨʦʜʩʪʚʦ ʩʦ 

ʰʪʘʤʤʦʤ Porcine reproductive and respirato-

ry syndrome virus strain SU1-Bel partial ge-

nome sequence (GenBank: KP889243.1) 

https://www.ncbi.nlm.nih.gov/nucleotide/797 

178073?report=genbank&log$=nucltop& 

blast_rank=1&RID=JS7X1467015 ʩʦʩʪʘʚʣʷ-

ʝʪ 93ï99 %, ʘ ʩʦ ʰʪʘʤʤʦʤ Porcine reproduc-

tive and respiratory syndrome virus strain le-

na, complete genome (GenBank:JF802085.1) 

https://www.ncbi. nlm.nih.gov/nucleotide/ 

349502023?report=genbank&log$=nucltop 

&blast_rank=2&RID=JS7X1467015 ī 95ï   

99 % (ʨʠʩʫʥʦʢ 3). 

ʈʠʩʫʥʦʢ 3. ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʳʜʝʣʝʥʥʳʭ ʠʟʦʣʷʪʦʚ  

ʚʠʨʫʩʘ ʈʈʉʉ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ 

ʅʘʤʠ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʚʥʫʪʨʠ ʪʨʝʪʴʝʛʦ 

ʧʦʜʪʠʧʘ ʥʘʙʣʶʜʘʣʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʣʠ-

ʤʦʨʬʠʟʤ (ʨʠʩʫʥʦʢ 3), ʯʪʦ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ 

ʨʝʟʫʣʴʪʘʪʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʨʘʥʝʝ ʫʯʝʥʳʤʠ 

ʨʘʟʥʳʭ ʩʪʨʘʥ [3, 4, 5]. ʊʘʢ, ʠʟʦʣʷʪʳ ʠʟ ʆɸʆ 

çʊʘʨʘʩʦʚʦè, ɿɸʆ çɻʫʜʝʚʠʯʠè, ʆɸʆ ʉɻʎ 

çɿʘʧʘʜʥʳʡè ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʨʦʜʩʪʚʦ  

ʩʦ ʰʪʘʤʤʦʤ Porcine reproductive and respire-

tory syndrome virus strain lena, complete ge-

nome (GenBank: JF802085.1), ʪʦʛʜʘ ʢʘʢ ʠʟʦ-

ʣʷʪʳ ɿɸʆ çʊʫʨʝʮè, ʂʇʉ çɺʦʩʪʦʯʥʳʡè, 

ʆɸʆ çɹʘʨʘʥʦʚʠʯʠʭʣʝʙʦʧʨʦʜʫʢʪè ʠʤʝʶʪ 

ʙʦʣʴʰʝʝ ʩʨʦʜʩʪʚʦ ʩ virus strain Lelystad 

NC_043487.1. 

https://www.ncbi.nlm.nih.gov/nucleotide/797178073?report=genbank&log$=nucltop&blast_rank=1&RID=JS7X1467015
https://www.ncbi.nlm.nih.gov/nucleotide/797178073?report=genbank&log$=nucltop&blast_rank=1&RID=JS7X1467015
https://www.ncbi.nlm.nih.gov/nucleotide/797178073?report=genbank&log$=nucltop&blast_rank=1&RID=JS7X1467015
https://www.ncbi.nlm.nih.gov/nucleotide/349502023?report=genbank&log$=nucltop&blast_rank=2&RID=JS7X1467015
https://www.ncbi.nlm.nih.gov/nucleotide/349502023?report=genbank&log$=nucltop&blast_rank=2&RID=JS7X1467015
https://www.ncbi.nlm.nih.gov/nucleotide/349502023?report=genbank&log$=nucltop&blast_rank=2&RID=JS7X1467015
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ʅʘʤʠ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʚʥʫʪʨʠ ʪʨʝʪʴʝʛʦ 

ʧʦʜʪʠʧʘ ʥʘʙʣʶʜʘʣʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʣʠ-

ʤʦʨʬʠʟʤ (ʨʠʩʫʥʦʢ 3), ʯʪʦ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ 

ʨʝʟʫʣʴʪʘʪʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʨʘʥʝʝ ʫʯʝʥʳʤʠ 

ʨʘʟʥʳʭ ʩʪʨʘʥ [3, 4, 5]. ʊʘʢ, ʠʟʦʣʷʪʳ ʠʟ ʆɸʆ 

çʊʘʨʘʩʦʚʦè, ɿɸʆ çɻʫʜʝʚʠʯʠè, ʆɸʆ ʉɻʎ 

çɿʘʧʘʜʥʳʡè ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʨʦʜʩʪʚʦ  

ʩʦ ʰʪʘʤʤʦʤ Porcine reproductive and respire- 

tory syndrome virus strain lena, complete ge-

nome (GenBank: JF802085.1), ʪʦʛʜʘ ʢʘʢ ʠʟʦ-

ʣʷʪʳ ɿɸʆ çʊʫʨʝʮè, ʂʇʉ çɺʦʩʪʦʯʥʳʡè, 

ʆɸʆ   çɹʘʨʘʥʦʚʠʯʠʭʣʝʙʦʧʨʦʜʫʢʪè    ʠʤʝʶʪ  

ʙʦʣʴʰʝʝ ʩʨʦʜʩʪʚʦ ʩ virus strain Lelystad 

NC_043487.1. 

 

ɿɸʂʃʖʏɽʅʀɽ 

ʇʨʦʚʝʜʝʥʥʘʷ ʨʘʙʦʪʘ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦʟʙʫʜʠʪʝʣʷ 

ʈʈʉʉ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ. 

ɺʳʜʝʣʷʝʤʳʝ ʠʟʦʣʷʪʳ ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴ- 

ʥʳʤ ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʚ ʥʘʠʙʦʣʝʝ ʢʦʥʩʝʨʚʘ-

ʪʠʚʥʳʭ ʨʘʤʢʘʭ ʩʯʠʪʳʚʘʥʠʷ (ʆʈʉ 6-7). ɺʳ-

ʜʝʣʝʥʥʳʝ ʠʟʦʣʷʪʳ ʦʪʥʦʩʷʪʩʷ ʢ ʝʚʨʦʧʝʡʩʢʦ-

ʤʫ ʪʠʧʫ, ʧʦʜʪʠʧ 3. 

ˤˢ˴̇ˮ˹ˢ ˬˮˤˢ̒ ˶ˮ˻̅ˮ˶ˮ˭ˮ˾˻ˤˢ˹˹ˢ̒  
˨˶̒ ˽˾˻̅ˮ˶ˢ˴́ˮ˴ˮ ˻˿˽̍ ˻ˤ˩̇ 

Ʒ ʧʨʠ ʧʣʘʥʦʚʦʡ ʠʤʤʫʥʠʟʘʮʠʠ ʧʨʠʚʠʚʘʶʪʩʷ ʚʩʝ 
ʞʠʚʦʪʥʳʝ, ʥʘʯʠʥʘʷ ʩ  3-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ;  

 

Ʒ ʨʝʚʘʢʮʠʥʘʮʠʶ ʧʨʦʚʦʜʷʪ ʯʝʨʝʟ ʢʘʞʜʳʝ  
12 ʤʝʩʷʮʝʚ;  
 

Ʒ ʠʤʤʫʥʠʪʝʪ ʫ ʞʠʚʦʪʥʳʭ  
ʬʦʨʤʠʨʫʝʪʩʷ ʯʝʨʝʟ 10ï14 ʩʫʪʦʢ  
ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ ʠ ʩʦʭʨʘʥʷʝʪʩʷ  
ʥʝ ʤʝʥʝʝ 12 ʤʝʩʷʮʝʚ 

WWW .BIEVM.BY  
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ʋɼʂ 574.24:576.89 

 

ʇʦʣʦʟ ʉ.ɺ., ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ 

 

ʈʋʇ çʀʥʩʪʠʪʫʪ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘè ʈʋʇ çʅʇʎ ʅɸʅ ɹʝʣʘʨʫʩʠ ʧʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʫè,        

ʛ. ʄʠʥʩʢ 

 

ɺʃʀʗʅʀɽ ʇɸʊʆɻɽʅʆɺ ʈɸɿʃʀʏʅʓʍ ʕʂʆʃʆɻʀʏɽʉʂʀʍ ɻʈʋʇʇ  

ɺ ʇɸʈɸɿʀʊʆʎɽʅʆɿɽ ʅɸ ʋʉʊʆʁʏʀɺʆʉʊʔ ɾʀɺʆʊʅʓʍ 

 

ʈʝʟʶʤʝ 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʪʚʝʪʥʘʷ ʨʝʘʢʮʠʷ ʦʨʛʘʥʠʟʤʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʥʘ ʤʠʢʩʪʠʥʚʘʟʠʶ ʟʘʚʠ-

ʩʠʪ ʦʪ ʦʯʝʨʝʜʥʦʩʪʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʧʘʨʘʟʠʪʘ ʚ ʦʨʛʘʥʠʟʤ ʭʦʟʷʠʥʘ ʠ ʜʦʟʳ ʠʥʚʘʜʝʥʪʘ. 

ʇʨʠ ʩʦʯʝʪʘʥʠʠ ʥʝʤʘʪʦʜ ʠ ʙʘʢʪʝʨʠʡ ʚʝʜʫʱʫʶ ʨʦʣʴ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʛʨʘʶʪ ʥʝʤʘʪʦʜʳ, ʦʜʥʘʢʦ ʚʧʦ-

ʩʣʝʜʩʪʚʠʠ ʙʘʢʪʝʨʠʠ ʥʘʯʠʥʘʶʪ ʦʢʘʟʳʚʘʪʴ ʫʛʥʝʪʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʛʝʣʴʤʠʥʪʦʚ, ʠ ʨʦʣʴ ʙʘʢʪʝʨʠʡ ʩʪʘʥʦ-

ʚʠʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ. 

ɺ ʩʦʯʝʪʘʥʠʠ ʥʝʤʘʪʦʜ ʠ ʵʡʤʝʨʠʡ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʟʘʨʘʞʝʥʠʠ ʥʝʤʘʪʦʜʳ ʥʝ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʚʣʠʷʥʠʷ ʥʘ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʵʡʤʝʨʠʡ, ʦʜʥʘʢʦ ʚʣʠʷʥʠʝ ʵʡʤʝʨʠʡ ʥʘ ʥʝʤʘʪʦʜʳ ʤʦʞʥʦ ʦʮʝʥʠʚʘʪʴ ʢʘʢ ʘʥʪʘʛʦʥʠ-

ʩʪʠʯʝʩʢʦʝ. ʇʨʠ ʵʪʦʤ ʦʪʚʝʪ ʭʦʟʷʠʥʘ ʥʘ ʚʪʦʨʫʶ ʠʥʚʘʟʠʶ ʠʟʤʝʥʷʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʝʨʚʦʡ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʝʞʜʫ ʛʝʣʴʤʠʥʪʘʤʠ ʠ ʤʠʢʨʦʬʣʦʨʦʡ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʤʣʝʢʦʧʠʪʘʶ-

ʱʠʭ ʩʫʱʝʩʪʚʫʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʘʥʪʘʛʦʥʠʟʤ. 

 

Summary 
This article shows that the response of the mammalians organism to mixtinvasion depends on the order of pen-

etration of the parasite into the host organism and the dose of infection. 

With a combination of nematodes and bacteria, the nematodes has been a leading role in the first stage, but 

subsequently, bacteria begin to exert a depressing effect on helminthes and the role of bacteria becomes a priority. 

In the combination of nematodes and eimeria during primary infection, nematodes do not significantly affect 

the survival of eimeria, however, the effect of eimeria on nematodes can be assessed as antagonistic. In this case, the 

response of the host to the second invasion changes under the influence of the first. 

It has been established that between helminthes and microflora of the gastrointestinal tract of mammals there 

is a pronounced antagonism. 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 13.05.2020 ʛ. 

ɺɺɽɼɽʅʀɽ 

ʉʠʩʪʝʤʘ ʧʘʨʘʟʠʪ-ʭʦʟʷʠʥ ʩʫʱʝʩʪʚʫʝʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʪʦʣʴʢʦ ʚ ʤʦʜʝʣʴʥʦʤ ʚʘʨʠʘʥʪʝ 

[6]. ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʠʪʘʥʠʷ ʠ 

ʟʦʦʢʫʣʴʪʫʨʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʩʣʦʞʥʝʡʰʘʷ 

ʩʠʩʪʝʤʘ ʧʘʨʘʟʠʪʦʮʝʥʦʟ-ʭʦʟʷʠʥ, ʦʮʝʥʠʚʘʷ 

ʢʦʪʦʨʫʶ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʟʘʠʤʦʦʪ-

ʥʦʰʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʭʦʟʷʠʥʘ ʠ ʩʦʙʩʪʚʝʥʥʦ 

ʧʘʨʘʟʠʪʘ, ʥʦ ʠ ʥʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ ʬʠʣʦʛʝ-

ʥʝʪʠʯʝʩʢʠ ʨʘʟʥʳʭ ʧʘʨʘʟʠʪʦʚ, ʚʣʠʷʥʠʝ ʧʘʪʦ-

ʛʝʥʥʦʡ ʬʣʦʨʳ, ʥʘʧʨʠʤʝʨ ʙʘʢʪʝʨʠʡ, ʘ ʪʘʢʞʝ 

ʨʝʘʢʮʠʶ ʘʫʪʦʬʣʦʨʳ, ʪ.ʝ. ʚʩʝʭ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʦʟʤʦʞʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʧʘʨʘʟʠʪʦʮʝʥʦʟʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʜʦʢʘʟʘʪʴ, ʯʪʦ 

ʘʩʩʦʮʠʘʮʠʠ ʧʘʨʘʟʠʪʠʨʫʶʱʠʭ ʬʦʨʤ, ʧʨʝʜ-

ʩʪʘʚʣʷʶʱʠʭ  ʩʦʙʦʡ   ʩʦʚʦʢʫʧʥʦʩʪʴ   ʨʘʟʣʠʯ- 

ʥʳʭ ʧʘʪʦʛʝʥʦʚ, ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʘʨʘʟʠʪʦʮʝʥʦʟʘ 

ʠ ʦʯʝʨʝʜʥʦʩʪʠ ʧʦʩʪʫʧʣʝʥʠʷ ʝʛʦ ʩʦʯʣʝʥʦʚ ʚ 

ʦʨʛʘʥʠʟʤ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʆʩʥʦʚʥʳʝ ʚʦʟ-

ʙʫʜʠʪʝʣʠ, ʥʘʭʦʜʷʩʴ ʚ ʦʨʛʘʥʠʟʤʝ ʭʦʟʷʠʥʘ, 

ʚʩʪʫʧʘʶʪ ʚ ʩʣʦʞʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʜʨʫʛʠʤʠ ʩʦʯʣʝʥʘʤʠ ʧʘʨʘʟʠʪʦʮʝʥʦʟʘ, ʢʦʪʦ-

ʨʳʝ ʚʣʠʷʶʪ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʨʛʘʥʠʟʤʘ 

ʭʦʟʷʠʥʘ. 

 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʀʥʪʝʨʘʢʮʠʶ ʧʘʨʘʟʠʪʦʚ ʧʨʠ ʘʩʩʦʮʠʘ-

ʪʠʚʥʳʭ ʠʥʚʘʟʠʷʭ ʥʘʠʙʦʣʝʝ ʯʝʪʢʦ ʫʜʘʝʪʩʷ 

ʧʨʦʩʣʝʜʠʪʴ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ. 
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ʄʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʜʚʫʭ ʛʨʫʧʧ ʧʘʨʘʟʠʪʦʮʝʥʦʟʦʚ: 

ï ʛʝʣʴʤʠʥʪʦʟʥʦ-ʙʘʢʪʝʨʠʘʣʴʥʳʡ ʧʘʨʘ-

ʟʠʪʦʮʝʥʦʟ, ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷ-

ʶʪʩʷ ʥʝʤʘʪʦʜʳ ʠ ʵʥʪʝʨʦʙʘʢʪʝʨʠʠ; 

ï ʛʝʣʴʤʠʥʪʦʟʥʦ-ʧʨʦʪʦʟʦʦʟʥʳʡ ʧʘʨʘ-

ʟʠʪʦʮʝʥʦʟ, ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷ-

ʶʪʩʷ ʥʝʤʘʪʦʜʳ ʠ ʵʡʤʝʨʠʠʜʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳ-

ʣʠ ʚʳʙʨʘʥʳ ʘʤʝʨʠʢʘʥʩʢʠʝ ʥʦʨʢʠ, ʩʦʜʝʨʞʘ-

ʱʠʝʩʷ ʥʘ ʬʝʨʤʝ. 

ʉʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʝʨʠʠ ˉ 1: 

ɻʨʫʧʧʘ ˉ 1 ï ʞʠʚʦʪʥʳʝ (ʧ=25), ʠʥ-

ʚʘʟʠʨʦʚʘʥʥʳʝ ʥʝʤʘʪʦʜʘʤʠ Srtongyloides 

martis ʚ ʜʦʟʝ 0,5 ʪʳʩ. ʵʢʟ./ʢʛ ʤ.ʪ. 

ɻʨʫʧʧʘ ˉ 2 ï ʞʠʚʦʪʥʳʝ (ʧ=25), ʧʦ-

ʦʯʝʨʝʜʥʦ ʠʥʚʘʟʠʨʦʚʘʥʥʳʝ ʥʝʤʘʪʦʜʘʤʠ 

Srtongyloides martis ʚ ʜʦʟʝ 0,5 ʪʳʩ. ʵʢʟ./ʢʛ 

ʤ.ʪ. ʠ ʯʝʨʝʟ 7 ʜʥʝʡ ï Pasteurella multocida 

ʩʝʨʦʚʘʨʠʘʥʪ D ʚ ʜʦʟʝ 1Ĭ109 ʤʠʢʨʦʙʥʳʭ ʪʝʣ 

(ʤʢ.ʪ.)/1 ʩʤ3. 

ɻʨʫʧʧʘ ˉ 3 ï ʞʠʚʦʪʥʳʝ (ʧ=25), ʦʜ-

ʥʦʚʨʝʤʝʥʥʦ ʠʥʚʘʟʠʨʦʚʘʥʥʳʝ ʥʝʤʘʪʦʜʘʤʠ 

Srtongyloides martis ʠ Pasteurella multocida 

ʩʝʨʦʚʘʨʠʘʥʪ D ʚ ʜʦʟʝ 1Ĭ109 ʤʠʢʨʦʙʥʳʭ ʪʝʣ 

(ʤʢ.ʪ.)/1 ʩʤ3. 

ɾʠʚʦʪʥʳʝ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

(ʧ=25). 
ʉʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʝʨʠʠ ˉ 2: 

ɻʨʫʧʧʘ ˉ 4 ï ʞʠʚʦʪʥʳʝ (ʧ=25), ʧʦ-

ʦʯʝʨʝʜʥʦ ʠʥʚʘʟʠʨʦʚʘʥʥʳʝ ʥʝʤʘʪʦʜʘʤʠ 

Srtongyloides martis ʚ ʜʦʟʝ 0,5 ʪʳʩ. ʵʢʟ./ʢʛ 

ʤ.ʪ. ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʟʘʨʘʞʝʥʠʝʤ ʯʝʨʝʟ 7 

ʜʥʝʡ ʧʨʦʩʪʝʡʰʠʤʠ Eimeriʘ vison ʚ ʜʦʟʝ        

7 ʪʳʩ./ʢʛ ʤ.ʪ. 

ɻʨʫʧʧʘ ˉ 5 ï ʞʠʚʦʪʥʳʝ (ʧ=25), ʧʦ-

ʦʯʝʨʝʜʥʦ ʠʥʚʘʟʠʨʦʚʘʥʥʳʝ ʧʨʦʩʪʝʡʰʠʤʠ 

Eimeriʘ vison ʚ ʜʦʟʝ 7 ʪʳʩ./ʢʛ ʤ.ʪ. ʩ ʧʦʩʣʝ-

ʜʫʶʱʠʤ ʟʘʨʘʞʝʥʠʝʤ ʯʝʨʝʟ 7 ʜʥʝʡ ʥʝʤʘʪʦ-

ʜʘʤʠ Srtongyloides martis ʚ ʜʦʟʝ                 

0,5 ʪʳʩ. ʵʢʟ./ʢʛ ʤ.ʪ. 

ɾʠʚʦʪʥʳʝ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

(ʧ=25). 

ʉʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʝʨʠʠ ˉ 3: 

ɻʨʫʧʧʘ ˉ 6 ï ʞʠʚʦʪʥʳʝ (ʧ=25), ʩʦʚ-

ʤʝʩʪʥʦ ʠʥʚʘʟʠʨʦʚʘʥʥʳʝ ʥʝʤʘʪʦʜʘʤʠ ʚ ʜʦʟʝ 

0,5 ʪʳʩ. ʵʢʟ./ʢʛ ʤ.ʪ. ʠ ʧʨʦʩʪʝʡʰʠʤʠ Eimeriʘ 

vison ʚ ʜʦʟʝ 7 ʪʳʩ./ʢʛ ʤ.ʪ. 

ɻʨʫʧʧʘ ˉ 7 ï ʞʠʚʦʪʥʳʝ (ʧ=25), ʩʦʚ-

ʤʝʩʪʥʦ ʠʥʚʘʟʠʨʦʚʘʥʥʳʝ ʥʝʤʘʪʦʜʘʤʠ Srton- 

gyloides martis ʚ ʜʦʟʝ 1 ʪʳʩ./ʢʛ ʤ.ʪ. ʠ ʧʨʦ-

ʩʪʝʡʰʠʤʠ Eimeriʘ vison ʚ ʜʦʟʝ 70 ʪʳʩ./ʢʛ ʤ.ʪ. 

ɻʨʫʧʧʘ ˉ 8 ï ʞʠʚʦʪʥʳʝ (ʧ=25), ʩʦʚ-

ʤʝʩʪʥʦ ʠʥʚʘʟʠʨʦʚʘʥʥʳʝ ʥʝʤʘʪʦʜʘʤʠ Srton-

gyloides martis ʚ ʜʦʟʝ 0,5 ʪʳʩ. ʵʢʟ./ʢʛ ʤ.ʪ. ʠ 

ʧʨʦʩʪʝʡʰʠʤʠ Eimeriʘ vison ʚ ʜʦʟʝ 7 ʪʳʩ./ʢʛ 

ʤ.ʪ. ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʝʠʥʚʘʟʠʨʦʚʘʥʠʝʤ ʯʝ-

ʨʝʟ 7 ʜʥʝʡ ʚ ʪʝʭ ʞʝ ʜʦʟʘʭ. 

ɾʠʚʦʪʥʳʝ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

(ʧ=25). 

ɺʦʟʤʦʞʥʦʩʪʴ ʩʧʦʥʪʘʥʥʦʛʦ ʟʘʨʘʞʝ-

ʥʠʷ ʥʦʨʦʢ ʥʝʤʘʪʦʜʘʤʠ ʠ ʵʡʤʝʨʠʠʜʘʤʠ ʧʦʣ-

ʥʦʩʪʴʶ ʠʩʢʣʶʯʘʣʘʩʴ. ʇʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ɻ.ɸ. ʂʦ-

ʪʝʣʴʥʠʢʦʚʘ, ɺ.ʄ. ʍʨʝʥʦʚʘ, ʤʝʪʦʜʦʤ ɹʝʨ-

ʤʘʥʘ (ʮʠʪ. ʇʝʪʨʦʚ ɸ.ʄ., ɻʘʛʘʨʠʥ ɺ.ɻ.) [4]; 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʵʡʤʝʨʠʡ ï ʧʦ ʤʝʪʦʜʫ, 

ʧʨʝʜʣʦʞʝʥʥʦʤʫ ɸ.ʀ. ʗʪʫʩʝʚʠʯʝʤ (ʮʠʪ. ɻʝ-

ʨʘʩʠʤʯʠʢ ɺ.ɸ.) [1]. ɿʘʨʘʞʝʥʠʝ ʥʦʨʦʢ ʠʥʚʘ-

ʟʠʦʥʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ Strongyloides martis 

ʠ Eimeria vison ʧʨʦʚʦʜʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ 

ʧʝʨʦʨʘʣʴʥʦ ʩ ʧʦʤʦʱʴʶ ʰʧʨʠʮʘ ʠ ʤʝʪʘʣʣʠ-

ʯʝʩʢʦʛʦ ʟʦʥʜʘ. ɼʣʷ ʯʠʩʪʦʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʟʘ 7 ʜʥʝʡ ʜʦ ʟʘʨʘʞʝʥʠʷ ʞʠʚʦʪʥʳʭ ʝʞʝʜʥʝʚ-

ʥʦ ʦʙʩʣʝʜʦʚʘʣʠ ʢʦʧʨʦʩʢʦʧʠʯʝʩʢʠ ʥʘ ʥʘʣʠ-

ʯʠʝ ʛʝʣʴʤʠʥʪʦʚ ʠ ʧʨʦʩʪʝʡʰʠʭ. ɿʘ ʞʠʚʦʪ-

ʥʳʤʠ ʚʩʝʭ ʛʨʫʧʧ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʝʞʝ-

ʜʥʝʚʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʣʘʙʦ-

ʨʘʪʦʨʥʳʭ (ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʭ) ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʘʤʝ-

ʨʠʢʘʥʩʢʦʡ ʥʦʨʢʠ ʧʨʦʚʦʜʠʣʠ ʜʦ ʟʘʨʘʞʝʥʠʷ, 

ʥʘ 3-ʠ, 7-ʝ, 14-ʝ, 21-ʝ ʩʫʪʢʠ ʦʪ ʥʘʯʘʣʘ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘ ʧʫʪʝʤ ʧʦʜʩʯʝʪʘ ʬʦʨʤʝʥʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ ʢʨʦʚʠ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ 

ʘʥʘʣʠʟʘʪʦʨʦʚ Medonic CA 620 (ʐʚʝʮʠʷ) ʠ 

Catalyst On (ʉʐɸ). ʆʧʨʝʜʝʣʝʥʠʝ ʨʦʟʝʪʢʦ-

ʦʙʨʘʟʫʶʱʠʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʦ 

ʅʦʚʠʢʦʚʫ ɼ.ʂ., ʅʦʚʠʢʦʚʦʡ ɺ.ʀ. [3], ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦ-    

ʩʪʠ ï ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘ-

ʮʠʷʤ [5]. ʋʯʠʪʳʚʘʣʠ ʨʝʘʢʮʠʶ ʩʘʧʨʦʬʠʪ-

ʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʠ ʝʝ ʨʦʣʴ ʚ ʞʠʟʥʝʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʭʦʟʷʠʥʘ, ʠʤʝʷ ʚ ʚʠʜʫ, 

ʯʪʦ ʘʫʪʦʬʣʦʨʘ ʩʪʠʤʫʣʠʨʫʝʪ ʤʝʭʘʥʠʟʤʳ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʫʯʘʩʪʚʫʝʪ ʚ 

ʧʨʦʮʝʩʩʘʭ ʧʠʱʝʚʘʨʝʥʠʷ, ʙʝʣʢʦʚʦʛʦ ʦʙʤʝ-

ʥʘ, ʩʠʥʪʝʟʘ ʚʠʪʘʤʠʥʦʚ ʠ ʜʨ. ʄʠʢʨʦʙʠʦʣʦ-

ʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ, ʠʩʧʦʣʴ-

ʟʫʷ ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʧʨʦʚʝʜʝʥʠʶ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ  ʧʨʠ ʚʳʨʘ- 
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ʱʠʚʘʥʠʠ ʤʦʣʦʜʥʷʢʘ ʧʫʰʥʳʭ ʟʚʝʨʝʡ [2] ʠ 

ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʢʨʦʬʣʦʨʳ ʧʠʱʝ-

ʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮʳ [7]. ʉʪʘʪʠʩʪʠʯʝ-

ʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʉʪʘʪ. Biom 2720. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʋ ʞʠʚʦʪʥʳʭ, ʟʘʨʘʞʝʥʥʳʭ ʪʦʣʴʢʦ 

Strongiloides martis, ʚʩʢʨʳʪʳʭ ʥʘ 3-ʡ ʜʝʥʴ 

ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ, ʚ ʢʠʰʝʯʥʠʢʝ ʠ ʞʝʣʫʜʢʝ 

ʥʘʭʦʜʠʣʠ ʣʠʯʠʥʦʢ ʠ ʧʦʣʦʚʦʟʨʝʣʳʭ ʩʘʤʦʢ 

Strongiloide martis. ʅʘ 5ï7-ʝ ʩʫʪʢʠ ʧʦʩʣʝ 

ʟʘʨʘʞʝʥʠʷ ʦʙʥʘʨʫʞʠʚʘʣʠ ʷʡʮʘ, ʪ.ʝ. ʚ ʵʪʦʪ 

ʧʝʨʠʦʜ ʧʝʨʚʳʝ ʩʘʤʢʠ ʥʘʯʠʥʘʶʪ ʧʨʦʜʫʢʮʠʶ 

ʷʠʮ, ʢʦʪʦʨʳʝ ʚʳʜʝʣʷʶʪʩʷ ʚʦ ʚʥʝʰʥʶʶ ʩʨʝ-

ʜʫ. ʅʘ 14-ʡ ʜʝʥʴ ʧʦʣʦʚʦʟʨʝʣʳʭ ʦʩʦʙʝʡ 

ʥʘʭʦʜʠʣʠ ʚʦ ʚʩʝʭ ʦʪʜʝʣʘʭ ʪʦʥʢʦʛʦ ʢʠʰʝʯ-

ʥʠʢʘ, ʥʘʠʙʦʣʴʰʝʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʦʪʤʝʯʘʣʠ 

ʚ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʝ, ʚ ʧʦʚʝʨʭ-

ʥʦʩʪʥʳʭ ʫʯʘʩʪʢʘʭ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ, 

ʤʝʞʜʫ ʚʦʨʩʠʥʢʘʤʠ ʠ ʧʦʜ ʵʧʠʪʝʣʠʝʤ. ʆʪ-

ʜʝʣʴʥʳʝ ʦʩʦʙʠ ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʞʝʣʫʜʢʝ. ʋ 

ʞʠʚʦʪʥʳʭ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʠʥʚʘʟʠʨʦʚʘʥʠ-

ʝʤ Strongiloides martis ʠ Eimeria vison ʦʪʤʝ-

ʯʘʣʠ ʩʥʠʞʝʥʠʝ ʨʝʧʨʦʜʫʢʮʠʠ ʷʠʮ ʫ ʩʘʤʦʢ 

Strongiloides martis ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʠʚʦʪ-

ʥʳʤʠ ʧʝʨʚʦʡ ʛʨʫʧʧʳ. ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʦʚʦʟ-

ʨʝʣʳʭ ʦʩʦʙʝʡ ʙʳʣʦ ʤʝʥʴʰʝ ʚ 1,6 ʨʘʟʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʧʘʨʘʟʠʪʘʨʥʦʡ 

ʨʝʘʢʮʠʠ ʧʨʠ ʧʦʦʯʝʨʝʜʥʦʤ ʠʥʚʘʟʠʨʦʚʘʥʠʠ 

ʥʝʤʘʪʦʜʘʤʠ Srtongyloides ʠ ʧʨʦʩʪʝʡʰʠʤʠ 

Eimeriidae ʩ ʧʨʠʦʨʠʪʝʪʦʤ Srtongyloides ʧʦ-

ʢʘʟʘʣʠ, ʯʪʦ ʠʥʚʘʟʠʨʦʚʘʥʠʝ ʥʝʤʘʪʦʜʘʤʠ 

Srtongyloides ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʨʠ-

ʞʠʚʘʝʤʦʩʪʴ ʵʡʤʝʨʠʠʜ, ʥʘʙʣʶʜʘʝʪʩʷ ʣʠʰʴ 

ʥʝʢʦʪʦʨʦʝ ʩʥʠʞʝʥʠʝ ʚʳʜʝʣʝʥʠʷ ʦʦʮʠʩʪ ʵʡ-

ʤʝʨʠʡ. 

ʆʜʥʘʢʦ ʧʨʠ ʧʦʦʯʝʨʝʜʥʦʤ ʠʥʚʘʟʠʨʦ-

ʚʘʥʠʠ ʧʨʦʩʪʝʡʰʠʤʠ Eimeriidae ʠ ʥʝʤʘʪʦ-

ʜʘʤʠ Srtongyloides ʩ ʧʨʠʦʨʠʪʝʪʦʤ Eime-

riidae ʦʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ 

ʧʦʧʫʣʷʮʠʠ ʚʟʨʦʩʣʳʭ ʩʪʨʦʥʛʠʣʦʠʜʝʩʦʚ, ʠʟ-

ʤʝʥʝʥʠʝ ʣʦʢʘʣʠʟʘʮʠʠ ʛʝʣʴʤʠʥʪʦʚ ʚ ʪʦʥʢʦʤ 

ʦʪʜʝʣʝ ʢʠʰʝʯʥʠʢʘ, ʩʥʠʞʝʥʠʝ ʧʣʦʜʦʚʠʪʦʩʪʠ 

ʩʘʤʦʢ. 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ    

ʠʥʪʝʥʩʠʚʥʦʩʪʴ  ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ  ʠ  

ʧʣʦʱʘʜʴ ʧʦʨʘʞʝʥʠʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 

ʪʨʘʢʪʘ ʞʠʚʦʪʥʳʭ ʧʨʠ ʘʫʪʦʧʩʠʠ ʙʳʣʘ ʚʳʰʝ 

ʚ ʛʨʫʧʧʝ ʩ ʧʨʠʦʨʠʪʝʪʥʳʤ ʠʥʚʘʟʠʨʦʚʘʥʠʝʤ 

Eimeriidae. 

ʇʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʠʥʚʘʟʠʨʦʚʘʥʠʠ 

ʩʪʨʦʥʛʠʣʦʠʜʝʩʘʤʠ ʠ ʵʡʤʝʨʠʠʜʘʤʠ ʧʨʠʞʠ-

ʚʘʝʤʦʩʪʴ ʵʡʤʝʨʠʡ ʙʳʣʘ ʚʳʰʝ ʚ ʛʨʫʧʧʝ ʩ 

ʥʘʠʙʦʣʴʰʝʡ ʜʦʟʦʡ ʟʘʨʘʞʝʥʠʷ, ʚʳʜʝʣʝʥʠʝ 

ʦʦʮʠʩʪ ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʦʪʤʝʯʘʝʪʩʷ ʥʘ 6-ʝ 

ʩʫʪʢʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ, ʫ ʞʠʚʦʪʥʳʭ ʩ 

ʤʝʥʴʰʝʡ ʜʦʟʦʡ ï ʥʘ 7-ʝ ʩʫʪʢʠ. ʄʘʢʩʠʤʘʣʴ-

ʥʦʝ ʚʳʜʝʣʝʥʠʝ ʦʦʮʠʩʪ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ 14-ʡ 

ʜʝʥʴ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʚ ʵʪʦʡ ʞʝ ʛʨʫʧʧʝ ʠ 

ʩʦʩʪʘʚʣʷʝʪ 526Ñ372,8 ʵʢʟ. (ʚ ʛʨʫʧʧʝ ʩ ʤʝʥʴ-

ʰʠʤʠ ʜʦʟʘʤʠ ʟʘʨʘʞʝʥʠʷ ï 261Ñ253,2 ʵʢʟ., ʚ 

ʛʨʫʧʧʝ ʩ ʨʝʠʥʚʘʟʠʝʡ ï 441,4Ñ156,4 ʵʢʟ.). 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʘʫʪʦʬʣʦʨʳ ʟʘʨʘʞʝʥ-

ʥʳʭ ʞʠʚʦʪʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʬʦʥʝ 

ʧʘʨʘʟʠʪʦʮʝʥʦʟʘ ʚ ʢʠʰʝʯʥʠʢʝ ʧʨʦʠʩʭʦʜʷʪ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝ-

ʥʠʷ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ. 

ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ 

ʢʦʣʦʥʠʟʘʮʠʦʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʩʥʠʞʘ-

ʝʪʩʷ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʚʦ ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ. ʅʘʠʙʦʣʝʝ ʚʳʨʘ-

ʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚ ʛʨʫʧ-

ʧʘʭ ˉ 3 ʠ ̄ 7. ʋ ʞʠʚʦʪʥʳʭ ʵʪʠʭ ʛʨʫʧʧ 

ʦʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝ-

ʨʠʡ E. coli ʜʦ 5,76Ñ0,02 lgKOE/ʛ ʠ 

5,67Ñ0,04 lgKOE/ʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʫ ʞʠ-

ʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ï 6,85Ñ        

0,08 lgKOE/ʛ); ʢʦʣʠʯʝʩʪʚʦ ʥʝʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʛʨʫʧʧʳ Bacillus ʫʤʝʥʴ-

ʰʠʣʦʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦ 5,65Ñ0,06 lgKOE/ʛ 

ʠ 5,58Ñ0,01 lgKOE/ʛ, ʢʦʢʢʦʚʘʷ ʬʣʦʨʘ 

(ʩʪʨʝʧʪʦʢʦʢʢʠ ʠ ʩʪʘʬʠʣʦʢʦʢʢʠ) ʩʥʠʞʘʶʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦ 4,12Ñ0,02 lgKOE/ʛ ʠ 

4,1Ñ0,05 lgKOE/ʛ. ɿʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪ-

ʩʷ ʢʦʣʠʯʝʩʪʚʦ ʙʠʬʠʜʫʤʙʘʢʪʝʨʠʡ ï ʜʦ 

3,76Ñ0,12 lgKOE/ʛ ʠ 3,65Ñ0,06 lgKOE/ʛ, ʘ 

ʪʘʢʞʝ ʣʘʢʪʦʙʘʢʪʝʨʠʡ ï ʜʦ 3,87Ñ                

0,08 lgKOE/ʛ ʠ 3,67Ñ0,06 lgKOE/ʛ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ Clostridium 

sp. ʚʦʟʨʦʩʣʦ ʜʦ 3,76Ñ0,22 lgKOE/ʛ ʠ 

3,98Ñ0,13 lgKOE/ʛ ʠ Candida spp. ï ʜʦ 

4,58Ñ0,06 lgKOE/ʛ ʠ 4,52Ñ0,02 lgKOE/ʛ, 

ʧʦʷʚʣʷʝʪʩʷ Pseudomonas sp. ï 3,32Ñ         

0,08 lgKOE/ʛ ʠ 3,42Ñ0,22 lgKOE/ʛ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ (ʪʘʙʣʠʮʳ 1, 2). 
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ʊʘʙʣʠʮʘ 1. ï ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʦʨʢʠ  

(ʜʦ ʠʥʚʘʟʠʨʦʚʘʥʠʷ) 

ɻʨʫʧʧʘ, 
ˉ (n=5) 

ʉʦʩʪʘʚ ʤʠʢʨʦʬʣʦʨʳ, lg KOE/ʛ 

ʆʙʱʝʝ  

ʤʠʢʨʦʙʥʦʝ 

ʯʠʩʣʦ 

E. coli 
Bacillus 
sp. 

ʂʦʢʢʦʚʘʷ 

ʩʘʧʨʦʬʠʪ-

ʥʘʷ ʬʣʦʨʘ 

Bifidobacte-

rium spp. 

Lactobacil-

lus spp 

Pseudo-

monas sp. 

Clostridium 

sp. 

Candida 
spp. 

1 6,12Ñ0,18 6,72Ñ0,02 6,67Ñ0,01 5,42Ñ0,22 6,36Ñ0,25 5,36Ñ0,08 0,00 2,38Ñ0,22 2,39Ñ0,06 

2 6,28Ñ0,16 6,76Ñ0,01 6,71Ñ0,05 5,12Ñ0,05 6,28Ñ0,19 5,24Ñ0,11 0,00 2,8Ñ0,18 3,41Ñ0,12 

3 6,22Ñ0,1 6,79Ñ0,01 6,75Ñ0,02 5,64Ñ0,17 6,24Ñ0,17 5,4Ñ0,16 0,00 2,53Ñ0,24 3,4Ñ0,08 

4 6,16Ñ0,12 6,82Ñ0,03 6,65Ñ0,04 5,28Ñ0,28 6,3Ñ0,25 5,36Ñ0,12 0,00 2,32Ñ0,16 3,43Ñ0,16 

5 6,24Ñ0,16 6,77Ñ0,01 6,7Ñ0,03 5,22Ñ0,12 6,24Ñ0,22 5,22Ñ0,08 0,00 2,61Ñ0,22 2,92Ñ0,03 

6 6,18Ñ0,14 6,74Ñ0,08 6,71Ñ0,02 5,24Ñ0,08 6,16Ñ0,15 5,34Ñ0,14 0,00 3,12Ñ0,32 2,98Ñ0,06 

7 6,36Ñ0,08 6,72Ñ0,01 6,77Ñ0,01 5,28Ñ0,14 6,34Ñ0,17 5,12Ñ22 0,00 2,23Ñ0,16 3,41Ñ0,22 

8 6,22Ñ0,18 6,77Ñ0,03 6,69Ñ0,01 5,12Ñ0,22 6,12Ñ0,22 5,28Ñ0,24 0,00 2,32Ñ0,18 3,4Ñ0,18 

ʂʦʥʪ- 

ʨʦʣʴʥʳʝ 

ʞʠʚʦʪʥʳʝ 

6,34Ñ0,16 6,84Ñ0,02 6,7Ñ0,03 5,22Ñ0,17 6,28Ñ0,17 5,18Ñ0,16 0,00 2,49Ñ0,22 2,96Ñ0,04 

ʊʘʙʣʠʮʘ 2. ï ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʤʠʢʨʦʬʣʦʨʳ ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʦʨʢʠ  

(ʥʘ 21-ʡ ʜʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʷ) 

ɻʨʫʧʧʘ, 
ˉ (n=5) 

ʉʦʩʪʘʚ ʤʠʢʨʦʬʣʦʨʳ, lg KOE/ʛ 

ʆʙʱʝʝ 

ʤʠʢʨʦʙʥʦʝ 

ʯʠʩʣʦ 

E. coli 
Bacillus 
sp. 

ʂʦʢʢʦʚʘʷ 

ʩʘʧʨʦʬʠʪ-

ʥʘʷ ʬʣʦʨʘ 

Bifidobacte-

rium spp. 

Lactobacil-

lus spp 

Pseudo-

monas sp. 

Clostridium 

sp. 

Candida 
spp. 

1 4,24Ñ0,11 5,69Ñ0,04 5,54Ñ0,02 4,34Ñ0,14 4,28Ñ0,21 4,12Ñ0,14 3,22Ñ0,17 3,28Ñ0,24 3,78Ñ0,02 

2 4,28Ñ0,21 5,82Ñ0,01 5,72Ñ0,04 4,32Ñ0,16 4,16Ñ0,32 4,28Ñ0,24 3,18Ñ0,08 3,08Ñ0,18 4,42Ñ0,04 

3 4,12Ñ0,06 5,76Ñ,02 5,65Ñ0,06 4,12Ñ0,02 3,76Ñ0,12 3,87Ñ0,08 3,32Ñ0,21 3,76Ñ0,22 4,58Ñ0,06 

4 4,22Ñ0,13 5,8Ñ0,02 5,68Ñ0,08 4,28Ñ0,22 4,24Ñ0,28 4,1Ñ0,21 3,3Ñ0,17 3,3Ñ0,11 4,31Ñ0,02 

5 4,18Ñ0,21 5,89Ñ0,03 5,74Ñ0,02 4,62Ñ0,18 4,36Ñ0,18 4,25Ñ0,18 3,28Ñ0,1 3,12Ñ22 3,64Ñ0,18 

6 4,24Ñ0,17 5,9Ñ0,02 5,65Ñ0,04 4,25Ñ0,12 4,18Ñ0,16 4,12Ñ0,34 3,18Ñ0,19 3,18Ñ0,32 3,67Ñ0,04 

7 4,14Ñ0,08 5,67Ñ0,04 5,58Ñ0,06 4,1Ñ0,05 3,65Ñ0,06 3,67Ñ0,06 3,42Ñ0,22 3,98Ñ0,13 4,52Ñ0,02 

8 4,22Ñ0,15 5,82Ñ0,01 5,68Ñ001, 4,22Ñ0,04 4,22Ñ0,24 4,22Ñ0,16 3,3Ñ0,13 3,22Ñ0,19 4,32Ñ0,06 

ʂʦʥʪ- 

ʨʦʣʴʥʳʝ 

ʞʠʚʦʪʥʳʝ 

6,18Ñ0,06 6,85Ñ0,02 6,72Ñ0,06 5,24Ñ0,08 6,22Ñ0,08 5,36Ñ0,04 0,00 2,32Ñ0,16 3,24Ñ0,16 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʘʪʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʩʪʨʦʥʛʠʣʦʠʜʝʩʦʚ ʠ ʵʡʤʝʨʠʡ ʥʘ ʦʨʛʘ-

ʥʠʟʤ ʞʠʚʦʪʥʳʭ ʥʘʠʙʦʣʝʝ ʨʘʥʥʠʝ ʠʟʤʝʥʝ-

ʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʚ ʢʨʦʚʠ. ʉ ʧʝʨʚʳʭ ʜʥʝʡ 

ʠʥʚʘʟʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʤʳ ʨʝʛʠʩʪʨʠʨʦ-

ʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʛʝʤʘʪʦʣʦ-  

ʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦ ʚʩʝʭ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧʘʭ. 

ɺ ʛʨʫʧʧʘʭ ˉ 1 ʠ ̄ 2 ʧʨʠ ʤʠʛʨʘʮʠʠ 

ʣʠʯʠʥʦʢ Strongyloides martis ʧʨʦʠʩʭʦʜʠʪ 

ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʛʝʤʦʛʣʦʙʠʥʘ 

ʜʦ  135,5Ñ1,43ʛ/ʣ  (ʨÒ0,05)  ʠ 137,1Ñ2,15 ʛ/ʣ  

ʥʘ 3-ʡ ʜʝʥʴ ʠʥʚʘʟʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʥʘ 

19,4 % ʠ 18,5 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʠʞʝ, ʯʝʤ 

ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (168,2Ñ2,19 ʛ/ʣ). ɺ 

ʛʨʫʧʧʝ ˉ 2 ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʚʝʜʝʥʠʝ 

ʢʫʣʴʪʫʨʳ Pasteurella multocida ʧʨʠʚʦʜʠʪ ʢ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʛʝʤʦ-

ʛʣʦʙʠʥʘ ʥʘ 14-ʡ ʜʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʜʦ 

116,6Ñ2,24 ʛ/ʣ (ʨÒ0,05). ɺ ʛʨʫʧʧʝ ˉ 3 ʧʨʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʤʝʰʘʥʥʦʤ ʟʘʨʘʞʝʥʠʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʛʝʤʦ-

ʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʥʘ 7-ʡ ʜʝʥʴ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʜʦ 118,4Ñ1,18 ʛ/ʣ (ʨÒ0,05). 
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ʀʥʚʘʟʠʨʦʚʘʥʠʝ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ       

ˉ 1 Strongyloides martis ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝ-

ʥʠʶ ʫʨʦʚʥʷ ʵʨʠʪʨʦʮʠʪʦʚ ʥʘ 3-ʡ ʜʝʥʴ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʜʦ 5,21Ñ0,08ʭ1012/ʣ (ʨÒ0,05), 

ʯʪʦ ʥʘ 33,4 % ʥʠʞʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ 

ʞʠʚʦʪʥʳʭ (7,83Ñ0,12ʭ1012/ʣ). ɺ ʛʨʫʧʧʝ       

ˉ 2 ʥʘʠʙʦʣʴʰʝʝ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʵʨʠʪʨʦʮʠʪʦʚ (ʥʘ 36,6 %) ʦʪʤʝʯʘʝʪʩʷ ʥʘ      

14-ʡ ʜʝʥʴ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʩʣʦʞʥʝʥʠʝʤ ʚʣʠ-

ʥ̫ʠ̫ Strongyloides martis ʧʘʩʪʝʨʝʣʣʘʤʠ. 

ʋʩʠʣʝʥʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʘʪʦʛʝ-

ʥʦʚ ʜʚʫʭ ʚʠʜʦʚ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʵʨʠʪʨʦʮʠʪʦʚ ʞʠʚʦʪʥʳʭ 

ʚ ʛʨʫʧʧʝ ˉ 3 ʥʘ 7-ʡ ʜʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï 

ʜʦ 4,62Ñ0,11ʭ1012/ʣ (ʨÒ0,05), ʯʪʦ ʥʠʞʝ, ʯʝʤ 

ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʥʘ     

41,8 %. 

ɺ ʛʨʫʧʧʝ ˉ 1 ʤʠʛʨʘʮʠʷ ʣʠʯʠʥʦʢ 

Strongyloides martis ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʣʠʥʠ-

ʯʝʩʢʠ ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʜʦʩʪʦʚʝʨʥʳʤ ʫʚʝʣʠ-

ʯʝʥʠʝʤ ʫʨʦʚʥʷ ʣʝʡʢʦʮʠʪʦʚ ʜʦ 8,67Ñ0,18ʭ 

109/ʣ (ʨÒ0,05) ʥʘ 3-ʡ ʜʝʥʴ ʠʥʚʘʟʠʦʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʯʪʦ ʥʘ 25,7 % ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (6,44Ñ0,36ʭ109/ʣ). ɺ ʛʨʫʧ-

ʧʝ ̄ 2 ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʢʫʣʴʪʫʨʳ 

Pasteurella multocida ʧʨʠʚʦʜʠʪ ʢ ʜʦʩʪʦʚʝʨ-

ʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʚʥʷ ʣʝʡʢʦʮʠʪʦʚ ʥʘ   

14-ʡ ʜʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦ 10,54Ñ0,43ʭ109/ʣ 

(ʨÒ0,05). ɺ ʛʨʫʧʧʝ ˉ 3 ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 

ʩʤʝʰʘʥʥʦʤ ʟʘʨʘʞʝʥʠʠ ʥʘ 7-ʡ ʜʝʥʴ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ 

ʣʝʡʢʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʜʦ 

11,58Ñ1,06ʭ109/ʣ (ʨÒ0,05), ʯʪʦ ʥʘ 38,8 % 

ʚʳʰʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʄʠʛʨʘʮʠʷ ʣʠʯʠʥʦʢ Strongyloides mar-

tis ʧʨʠʚʦʜʠʪ ʢ ʘʣʣʝʨʛʠʟʘʮʠʠ ʦʨʛʘʥʠʟʤʘ  ʞʠ- 

ʚʦʪʥʳʭ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ 

ʫʨʦʚʥʷ ʵʦʟʠʥʦʬʠʣʦʚ. ɺ ʛʨʫʧʧʝ ˉ 1 ʜʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 10,2Ñ0,12 % 

(ʨÒ0,05) ʥʘ 3-ʡ ʜʝʥʴ ʠʥʚʘʟʠʦʥʥʦʛʦ ʧʨʦʮʝʩ-

ʩʘ, ʯʪʦ ʚ 4 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ (2,5Ñ0,23 %), ʚ ʛʨʫʧʧʝ ˉ 2 ï ʜʦ 

9,8Ñ0,21 % (ʨÒ0,05), ʚ ʛʨʫʧʧʝ ˉ 3 ï ʜʦ 

10,7Ñ0,43 % (ʨÒ0,05). 

ʅʘ ʬʦʥʝ ʨʘʟʚʠʪʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ 

ʨʝʘʢʮʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʠʛʨʘʮʠʠ ʣʠʯʠʥʦʢ 

Strongyloides martis, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʷ 

Pasteurella multocida ʚ ʢʨʦʚʠ ʦʧʳʪʥʳʭ ʞʠ-

ʚʦʪʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʧʘʣʦʯʢʦ-

ʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ. ʆʪʤʝʯʝʥʦ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫ 

ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ ˉ 3 ʥʘ 7-ʡ ʠ 14-ʡ ʜʥʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ 3,7 ʨʘʟʘ 

(13,2Ñ0,12 %) ʠ 2,9 ʨʘʟʘ (11,2Ñ0,14 %) 

(pÒ0,05). 

ʉ 3-ʛʦ ʜʥʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ ʞʠʚʦʪʥʳʭ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʣʠʟʦʮʠʤʘ, ʫʨʦʚʝʥʴ 

ʢʦʪʦʨʦʛʦ ʦʩʪʘʝʪʩʷ ʚʳʰʝ, ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʥʘ 7-ʡ ʠ 14-ʡ ʜʥʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ. ʅʘʠʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ï 

12,28Ñ0,13 % (ʨÒ0,05) ï ʦʪʤʝʯʘʝʪʩʷ ʚ ʛʨʫʧ-

ʧʝ ̄ 3, ʯʪʦ ʥʘ 33,5 % ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦ-

ʣʝ (8,16Ñ0,09 %). ɺ ʛʨʫʧʧʝ ˉ 2 ʥʘʠʙʦʣʴ-

ʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ʣʠʟʦʮʠʤʘ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ 

ʥʘ 14-ʡ ʜʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï 11,04Ñ0,22 %, 

ʯʪʦ ʥʘ 29,5 % ʚʳʰʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ 

ʞʠʚʦʪʥʳʭ (7,78Ñ0,22 %). ʅʘ 21-ʡ ʜʝʥʴ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʫʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʣʠʟʦʮʠʤʘ 

ʜʦʩʪʠʛʘʝʪ ʫʨʦʚʥʷ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ (8,42Ñ0,13 %) ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʠʤʝʝʪ 

ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ, ʦʩʦʙʝʥʥʦ ʚ ʛʨʫʧʧʝ 

ˉ 3 (6,65Ñ0,09 %) (ʨʠʩʫʥʦʢ 1). 

ʈʠʩʫʥʦʢ 1. ï ɼʠʥʘʤʠʢʘ  

ʣʠʟʦʮʠʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ  

ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ, %  

(ʩʝʨʠʷ 1) 
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ʋ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩ 3-ʛʦ 

ʧʦ 14-ʡ ʜʥʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦ-

ʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ. ʅʘ 7-ʡ ʜʝʥʴ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʥʘʠʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ï 79,26Ñ    

1,12 % (ʨÒ0,05) ï ʦʪʤʝʯʘʝʪʩʷ ʚ ʛʨʫʧʧʝ ˉ 3, 

ʯʪʦ ʥʘ 29,3 % ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ 

(56,03Ñ2,15 %). ɺ ʛʨʫʧʧʝ ˉ 2 ʥʘʠʙʦʣʴʰʠʡ 

ʫʨʦʚʝʥʴ  ʬʘʛʦʮʠʪʘʨʥʦʡ  ʘʢʪʠʚʥʦʩʪʠ  ʨʝʛʠʩ- 

ʪʨʠʨʫʝʪʩʷ ʥʘ 14-ʡ ʜʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï 

76,81Ñ 1,22 %, ʯʪʦ ʥʘ 20,4 % ʚʳʰʝ, ʯʝʤ ʫ 

ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ (61,12Ñ1,26 %). 

ʅʘ 21-ʡ ʜʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʨʦʚʝʥʴ ʬʘʛʦ-

ʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʦ ʚʩʝʭ ʦʧʳʪʥʳʭ 

ʛʨʫʧʧʘʭ ʥʠʞʝ, ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴ-

ʥʦʡ ʛʨʫʧʧʳ (60,48Ñ2,34 %). ʅʘʠʙʦʣʴʰʝʝ 

ʩʥʠʞʝʥʠʝ ʦʪʤʝʯʘʝʪʩʷ ʚ ʛʨʫʧʧʝ ˉ 3 

(43,55Ñ1,15 %) (ʨʠʩʫʥʦʢ 2). 

ʈʠʩʫʥʦʢ 2. ï ɼʠʥʘʤʠʢʘ  

ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʥʝʡʪʨʦʬʠʣʦʚ, %  

(ʩʝʨʠʷ 1) 

ʉ 3-ʛʦ ʧʦ 14-ʡ ʜʥʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ 

ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʨʦʟʝʪʢʦʦʙʨʘʟʫʶʱʠʭ ʊ-

ʣʠʤʬʦʮʠʪʦʚ. ɺ ʛʨʫʧʧʝ ˉ 3 ʥʘʠʙʦʣʴʰʝʝ 

ʫʚʝʣʠʯʝʥʠʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʥʘ 7-ʡ ʜʝʥʴ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʠ ʩʦʩʪʘʚʣʷʝʪ 68,41Ñ1,21 % 

(ʨÒ0,05), ʯʪʦ ʥʘ 36,4 % ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥ-

ʪʨʦʣʝ (43,51Ñ1,13 %). ɺ ʛʨʫʧʧʝ ˉ 2 

ʥʘʠʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ ʨʦʟʝʪʢʦʦʙʨʘʟʫʶʱʠʭ 

ʊ-ʣʠʤʬʦʮʠʪʦʚ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʥʘ 14-ʡ ʜʝʥʴ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ï 63,29Ñ1,37 %, ʯʪʦ ʥʘ     

25,4 % ʚʳʰʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪ-

ʥʳʭ (47,22Ñ1,21 %). ʅʘ 21-ʡ ʜʝʥʴ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʫʨʦʚʝʥʴ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʦ ʚʩʝʭ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʦʧʫʩʢʘʝʪʩʷ ʥʠʞʝ ʫʨʦʚʥʷ 

ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (44,68Ñ 

2,16 %). ʅʘʠʙʦʣʴʰʝʝ ʠʟʤʝʥʝʥʠʝ ʚ ʵʪʦʪ ʧʝ-

ʨʠʦʜ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʛʨʫʧʧʝ ˉ 3 ï 

43,55Ñ1,15 % (ʨʠʩʫʥʦʢ 3). 

ʈʠʩʫʥʦʢ 3. ī ɼʠʥʘʤʠʢʘ  

ʨʦʟʝʪʢʦʦʙʨʘʟʫʶʱʠʭ  

ʊ-ʣʠʤʬʦʮʠʪʦʚ, %  

(ʩʝʨʠʷ 1) 
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ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʣʴʤʠʥʪʦʟʥʦ-

ʧʨʦʪʦʟʦʦʟʥʦʛʦ ʧʘʨʘʟʠʪʦʮʝʥʦʟʘ (ʩʝʨʠʷ ʵʢʩ-

ʧʝʨʠʤʝʥʪʦʚ 2) ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʞʠʚʦʪ-

ʥʳʭ ʛʨʫʧʧʳ ˉ 4 ʤʠʛʨʘʮʠʷ ʣʠʯʠʥʦʢ Strongy-

loides martis, ʘ ʫ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ ˉ 5 ʨʘʟ-

ʚʠʪʠʝ Eimeria vison ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʫʨʦʚʥʷ ʛʝʤʦʛʣʦʙʠʥʘ ʥʘ 3-ʡ ʜʝʥʴ ʠʥʚʘʟʠʦʥ-

ʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʛʨʫʧʧʝ ˉ 4 ʫʚʝʣʠʯʝʥʠʝ 

ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʦʩʪʘʚʣʷʝʪ 18,8 % 

(ʨ<0,05). ɿʘ ʩʯʝʪ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʤʥʦʞʝ-

ʥʠʷ Eimeria vison ʫʨʦʚʝʥʴ ʛʝʤʦʛʣʦʙʠʥʘ ʚ 

ʛʨʫʧʧʝ ˉ 5 ʧʨʦʜʦʣʞʘʝʪ ʩʥʠʞʘʪʴʩʷ ʜʦ 14-ʛʦ 

ʜʥʷ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʠ ʦʩʪʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦ 

ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʞʠʚʦʪ-

ʥʳʤʠ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 118,8Ñ1,12 ʛ/ʣ ʠ 

170,5Ñ2,35 ʛ/ʣ). ʉʥʠʞʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 25 % 

(ʨ<0,02). ɺ ʛʨʫʧʧʝ ˉ 1 ʫʨʦʚʝʥʴ ʛʝʤʦʛʣʦʙʠ-

ʥʘ ʥʘ 21-ʡ ʜʝʥʴ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠ-

ʯʝʥʠʶ, ʥʦ ʦʩʪʘʝʪʩʷ ʥʠʞʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴ-

ʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʅʘʨʷʜʫ ʩʦ ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʛʝʤʦ-

ʛʣʦʙʠʥʘ, ʚ ʦʙʝʠʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʵʨʠʪʨʦʮʠ-

ʪʦʚ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘ-

ʟʘʪʝʣʷ ʥʘ 35,1 % (ʨ<0,05) ʦʪʤʝʯʘʝʪʩʷ ʚ 

ʛʨʫʧʧʝ ˉ 4 ʥʘ 3-ʡ ʜʝʥʴ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ, 

ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʤʠʛʨʘʮʠʝʡ ʣʠʯʠʥʦʢ Strongy-

loides martis ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʝʥʠʷ ʮʝ-

ʣʦʩʪʥʦʩʪʠ ʢʠʰʝʯʥʦʡ ʩʪʝʥʢʠ ʠ ʜʨʫʛʠʭ ʦʨʛʘ-

ʥʦʚ. ɺ ʛʨʫʧʧʝ ˉ 5 ʧʘʪʦʛʝʥʥʦʝ ʜʝʡʩʪʚʠʝ Ei-

meria vison, ʧʨʠʚʦʜʷʱʝʝ ʢ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ 

ʨʝʘʢʮʠʠ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʥʘʠʙʦʣʴʰʝʤʫ ʩʥʠ-

ʞʝʥʠʶ ʫʨʦʚʥʷ ʵʨʠʪʨʦʮʠʪʦʚ ʥʘ 39 % 

(ʨ<0,05) ʥʘ 7-ʡ ʜʝʥʴ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ. ɺ 

ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʫʨʦʚʝʥʴ ʵʨʠʪʨʦʮʠʪʦʚ ʦʩʪʘʝʪ-

ʩʷ ʥʠʞʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ, ʜʦ 

ʢʦʥʮʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ 

ʦʙʝʠʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠ-

ʯʝʥʠʝ ʫʨʦʚʥʷ ʣʝʡʢʦʮʠʪʦʚ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʟʘʨʘʞʝʥʠʝ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ ˉ 4 ʵʡʤʝʨʠʷ-

ʤʠ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʫʨʦʚʝʥʴ ʣʝʡʢʦʮʠ-

ʪʦʚ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʥʘ      

14-ʡ ʜʝʥʴ ʠ ʩʦʩʪʘʚʣʷʝʪ 57,8 % (ʨ<0,05) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʞʠʚʦʪʥʳʤʠ. ɺ 

ʛʨʫʧʧʝ ˉ 5 ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚ-

ʥʷ ʣʝʡʢʦʮʠʪʦʚ ï ʥʘ 23,8 % (ʨ<0,05) ï ʨʝʛʠ-
ʩʪʨʠʨʫʝʪʩʷ ʥʘ 7-ʡ ʜʝʥʴ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ. ɺ 

ʦʩʪʘʣʴʥʳʝ  ʜʥʠ  ʫʨʦʚʝʥʴ  ʣʝʡʢʦʮʠʪʦʚ  ʠʤʝʝʪ  

ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ, ʥʦ ʦʩʪʘʝʪʩʷ ʚʳʰʝ, 

ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʩʪʝʧʝʥʴ ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʚʥʷ ʣʝʡʢʦʮʠ-

ʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʧʘʪʦʛʝʥʥʦ-

ʛʦ ʜʝʡʩʪʚʠʷ ʧʘʨʘʟʠʪʦʚ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠ-

ʚʦʪʥʦʛʦ. 

ɺʤʝʩʪʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʱʝʛʦ ʢʦʣʠ-

ʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ ʠʟʤʝʥʷʝʪʩʷ ʠ ʩʦʦʪʥʦʰʝ-

ʥʠʝ ʢʣʝʪʦʢ ʙʝʣʦʡ ʢʨʦʚʠ. 

ʀʥʚʘʟʠʨʦʚʘʥʠʝ ʞʠʚʦʪʥʳʭ ʛʝʣʴʤʠʥ-

ʪʘʤʠ ʧʨʠʚʦʜʠʪ ʢ ʠʤʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʧʝʨʝʩʪʨʦʡʢʝ ʦʨʛʘʥʠʟʤʘ ʭʦʟʷʠʥʘ, ʦʜʥʦʡ ʠʟ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʵʦʟʠʥʦʬʠʣʦʚ ʚ ʢʨʦʚʠ. ɿʘʨʘʞʝ-

ʥʠʝ ʩʪʨʦʥʛʠʣʦʠʜʝʩʘʤʠ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠ-

ʯʝʥʠʶ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫ ʞʠʚʦʪʥʳʭ 

ʛʨʫʧʧʳ ˉ 4: ʥʘ 3-ʡ ʜʝʥʴ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ï 

ʫʚʝʣʠʯʝʥʠʝ ʚ 4,4 ʨʘʟʘ (p<0,02). ɺ ʛʨʫʧʧʝ    

ˉ 5 ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʠʞʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ 

ˉ 4, ʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪ-

ʥʳʭ ʚʦ ʚʩʝ ʜʥʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠ ʥʘʭʦʜʠʪʩʷ 

ʚ ʧʨʝʜʝʣʘʭ 4,4Ñ0,21ï7,4Ñ0,11 %. 

ʇʘʪʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝʤʘʪʦʜ ʠ 

ʵʡʤʝʨʠʠʜ ʥʘ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ ʧʨʠʚʦʜʠʪ 

ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝ-

ʥʠʷʤ ʥʝʡʪʨʦʬʠʣʴʥʦʡ ʛʨʫʧʧʳ ʣʝʡʢʦʮʠʪʦʚ. 

ʄʠʛʨʘʮʠʷ ʣʠʯʠʥʦʢ ʩʪʨʦʥʛʠʣʦʠʜʝʩʦʚ ʚ 

ʛʨʫʧʧʝ ˉ 4 ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʫʩʠʣʝʥʠʝ ʚʦʩ-

ʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʬʦʥʝ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʵʡʤʝʨʠʠʜʘʤʠ ʧʨʠʚʦ-

ʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʧʘʣʦʯʢʦʷʜʝʨ-

ʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʳʩʦʢʦʤ 

ʫʨʦʚʥʝ ʚʝʩʴ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ, ʥʦ ʤʘʢʩʠ-

ʤʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ       

2,8 ʨʘʟʘ (ʨ<0,02) ʥʘ 7-ʡ ʜʝʥʴ. ʋʚʝʣʠʯʝʥʠʝ 

ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʙʦʣʝʝ ʚʳʨʘʞʝʥʦ ʚ 

ʛʨʫʧʧʝ ˉ 5 ʠ ʥʘ 7-ʡ ʜʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦ-

ʩʪʘʚʣʷʝʪ 3,3 ʨʘʟʘ (ʨ<0,02). ɼʘʥʥʳʡ ʧʦʢʘʟʘ-

ʪʝʣʴ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʦʩʪʘʚʘʣʩʷ ʥʘ ʚʳʩʦʢʦʤ 

ʫʨʦʚʥʝ ʜʦ ʦʢʦʥʯʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʋ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ ˉ 4 ʥʘʙʣʶʜʘʝʪ-

ʩʷ ʫʚʝʣʠʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʣʠʟʦʮʠʤʘ ʩ 3-ʛʦ 

ʜʥʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʫʚʝʣʠʯʝ-

ʥʠʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʥʘ 7-ʡ ʜʝʥʴ ʧʦʩʣʝ ʟʘʨʘ-

ʞʝʥʠʷ ʠ ʩʦʩʪʘʚʣʷʝʪ 27 % (ʨ<0,05). ʅʘ ʬʦʥʝ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʟʘʨʘʞʝʥʠʷ ʞʠʚʦʪʥʳʭ ʜʘʥ-

ʥʦʡ ʛʨʫʧʧʳ ʵʡʤʝʨʠʷʤʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʦʩʪʘʝʪʩʷ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʠ ʥʘ 14-ʡ ʜʝʥʴ 

ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʠ ʩʦʩʪʘʚʣʷʝʪ 10,25 %  (ʫ  
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ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ï 8,02 %). ʂ 21-ʤʫ 

ʜʥʶ ʘʢʪʠʚʥʦʩʪʴ ʣʠʟʦʮʠʤʘ ʩʥʠʞʘʝʪʩʷ ʥʘ     

28 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʞʠʚʦʪ-

ʥʳʤʠ. ʋ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ ˉ 5 ʫʨʦʚʝʥʴ ʣʠ- 

ʟʦʮʠʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʥʠʞʘʝʪʩʷ ʩ 7-ʛʦ ʜʥʷ 

ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ. ʅʘʠʙʦʣʴʰʝʝ ʩʥʠʞʝʥʠʝ ï 

ʥʘ 26,9 % (ʨ<0,05) ï ʦʪʤʝʯʘʝʪʩʷ ʥʘ 14-ʡ 

ʜʝʥʴ (ʨʠʩʫʥʦʢ 4). 

ʈʠʩʫʥʦʢ 4. ï ɼʠʥʘʤʠʢʘ  

ʣʠʟʦʮʠʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ  

ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ, %  

(ʩʝʨʠʷ 2) 

ʋ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ ˉ 4 ʥʘʙʣʶʜʘʝʪ-

ʩʷ ʫʚʝʣʠʯʝʥʠʝ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʥʝʡʪʨʦʬʠʣʦʚ ʩ 3-ʛʦ ʜʥʷ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ, ʚ 

ʵʪʦʪ ʧʝʨʠʦʜ ʦʥʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʠ ʩʦʩʪʘʚʣʷʝʪ 

24 % (ʨ<0,05). ʅʘ 7-ʡ ʠ 14-ʡ ʜʥʠ ʧʦʩʣʝ ʟʘ-

ʨʘʞʝʥʠʷ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʦʩʪʘʝʪʩʷ ʚʳʰʝ, 

ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ʅʘ 21-ʡ ʜʝʥʴ ʧʦʩʣʝ ʟʘʨʘʞʝ-

ʥʠʷ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʩʥʠʞʝʥʠʝ ʬʘʛʦʮʠʪʘʨ-

ʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ ʥʘ 18,1 % ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʞʠʚʦʪʥʳʤʠ. 

ɺ ʛʨʫʧʧʝ ˉ 5 ʫʨʦʚʝʥʴ ʬʘʛʦʮʠʪʘʨʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ ʚʦ ʚʩʝ ʜʥʠ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦʚʳʤ ʫ 

ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʅʘ 7-ʡ 

ʜʝʥʴ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʨʘʚʝʥ 42,72 % (ʨ<0,05), ʯʪʦ ʥʘ 36,6 % ʥʠ-

ʞʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʅʘ 21-ʡ 

ʜʝʥʴ ʬʘʛʦʮʠʪʘʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʝʡʪʨʦʬʠʣʦʚ 

ʥʠʞʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ 

(ʨʠʩʫʥʦʢ 5). 

ʈʠʩʫʥʦʢ 5. ï ɼʠʥʘʤʠʢʘ  

ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ  

ʥʝʡʪʨʦʬʠʣʦʚ, %   

(ʩʝʨʠʷ 2) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʣʠʟʦʮʠʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 

ʠ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝʡʪʨʦʬʠʣʦʚ ʫ 

ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ ˉ 5 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʨʘʟʚʠʪʠʠ  ʫʛʥʝʪʘʶʱʝʛʦ  ʜʝʡʩʪʚʠʷ  ʥʘ  ʨʝʟʠ- 

ʩʪʝʥʪʥʦʩʪʴ ʠʭ ʦʨʛʘʥʠʟʤʘ. 

ʋ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ ˉ 4 ʤʘʢʩʠʤʘʣʴ-

ʥʳʡ ʧʦʜʲʝʤ ʫʨʦʚʥʷ ʨʦʟʝʪʢʦʦʙʨʘʟʫʶʱʠʭ ʊ-

ʣʠʤʬʦʮʠʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ 3-ʡ ʜʝʥʴ ʧʦ-

ʩʣʝ ʟʘʨʘʞʝʥʠʷ ï ʥʘ 51,3 % (ʨ<0,02). ʂ 7-ʤʫ 
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ʜʥʶ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʞʘʝʪʩʷ, ʥʦ ʦʩʪʘʝʪʩʷ ʚʳʰʝ ʫʨʦʚʥʷ ʢʦʥ-

ʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʋ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ ˉ 5 ʫʨʦʚʝʥʴ ʨʦ-

ʟʝʪʢʦʦʙʨʘʟʫʶʱʠʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʧʦʩʪʝʧʝʥ-

ʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥ-

ʪʨʦʣʴʥʳʤʠ  ʞʠʚʦʪʥʳʤʠ.  ʅʘ 14-ʡ  ʜʝʥʴ ʧʦ- 

ʩʣʝ ʟʘʨʘʞʝʥʠʷ ʦʥ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ ʠ ʩʦʩʪʘʚʣʷʝʪ 58,4 % (ʨ<0,05), ʯʪʦ 

ʥʘ 36,9 % ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-

ʧʝ. ʅʘ 21-ʡ ʜʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʥʘʯʝʥʠʝ 

ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʥʠʞʝ, 

ʯʝʤ ʚ ʛʨʫʧʧʝ ˉ 1, ʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʢʦʥ-

ʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ (ʨʠʩʫʥʦʢ 6). 

ʈʠʩʫʥʦʢ 6. ï ɼʠʥʘʤʠʢʘ  

ʨʦʟʝʪʢʦʦʙʨʘʟʫʶʱʠʭ  

ʊ-ʣʠʤʬʦʮʠʪʦʚ, %  

(ʩʝʨʠʷ 2) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʟʘʨʘ-

ʞʝʥʠʠ ʞʠʚʦʪʥʳʭ ʩʪʨʦʥʛʠʣʦʠʜʝʩʘʤʠ ʫʞʝ ʥʘ 

3-ʡ ʜʝʥʴ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʨʝʟ-

ʢʦʝ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʨʦʟʝʪʢʦʦʙʨʘʟʫ-

ʶʱʠʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʪʦʤ, ʯʪʦ ʧʝʨʚʳʤ ʥʘ ʘʥʪʠʛʝʥʳ ʥʝʤʘʪʦʜ 

ʨʝʘʛʠʨʫʝʪ ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥʠʪʝʪ. 

ɺ 3-ʡ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘʤʠ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʥʚʘʟʠʨʦʚʘʥʥʳʭ ʘʩʩʦʮʠʘʮʠ-

ʝʡ ʩʪʨʦʥʛʠʣʦʠʜʝʩʦʚ ʠ ʵʡʤʝʨʠʡ, ʧʨʦʠʩʭʦ-

ʜʠʪ ʙʦʣʝʝ ʩʣʦʞʥʘʷ ʠʤʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʧʝʨʝʩʪʨʦʡʢʘ. ʅʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʢʦʣʠ-

ʯʝʩʪʚʘ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ ʚʝʩʴ ʧʝʨʠʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦ ʚʩʝʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ. 

ʅʘ 3-ʡ ʜʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʥʘʠʙʦʣʴʰʝʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʛʝʤʦ-

ʛʣʦʙʠʥʘ ï ʜʦ 123,4Ñ1,13 (ʨÒ0,05) ʛ/ʣ ï ʚ 

ʛʨʫʧʧʝ ˉ 7, ʯʪʦ ʥʘ 27,5 % ʥʠʞʝ, ʯʝʤ ʚ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (170,2Ñ1,25 ʛ/ʣ). ʋʨʦʚʝʥʴ 

ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʛʨʫʧʧʝ ˉ 6 ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

137,7Ñ2,33 ʛ/ʣ. ɺ ʛʨʫʧʧʝ ˉ 7 ʠʟʤʝʥʝʥʠʷ 

ʫʨʦʚʥʷ ʛʝʤʦʛʣʦʙʠʥʘ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʝ, 

ʯʝʤ ʚ ʛʨʫʧʧʝ ˉ 6. ɺ ʛʨʫʧʧʝ ˉ 8 ʫʨʦʚʝʥʴ 

ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʠʞʝ (134,4Ñ1,65 ʛ/ʣ), 

ʯʝʤ ʚ ʛʨʫʧʧʝ ˉ 6, ʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ 

ˉ 7. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʦʠʩʭʦʜʠʪ ʫʩʠʣʝʥʠʝ 

ʧʘʪʦʛʝʥʥʦʛʦ  ʚʦʟʜʝʡʩʪʚʠʷ  ʟʘ ʩʯʝʪ ʦʜʥʦʚʨʝ- 

ʤʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ Strongyloides martis ʠ 

Eimeria vison. ɿʘʪʝʤ ʠʤʝʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʦ 14-ʛʦ 

ʜʥʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʥʠʞʝʥʠʝʤ ʥʘ 21-ʡ 

ʜʝʥʴ. 

ʅʘʨʷʜʫ ʩʦ ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʛʝʤʦ-

ʛʣʦʙʠʥʘ, ʧʨʦʠʩʭʦʜʠʪ ʪʘʢʞʝ ʫʤʝʥʴʰʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʞʠʚʦʪ-

ʥʳʭ ʢʘʢ ʚ ʛʨʫʧʧʝ ˉ 6, ʪʘʢ ʠ ʚ ʛʨʫʧʧʘʭ ˉ 7 

ʠ ̄ 8. ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘ-

ʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʜʦ 4,81Ñ0,11ʭ1012 /ʣ 

(ʨÒ0,02) ʦʪʤʝʯʘʝʪʩʷ ʥʘ 3-ʡ ʜʝʥʴ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʚ ʛʨʫʧʧʝ ˉ 2, ʯʪʦ ʥʘ 42,9 % ʥʠʞʝ, ʯʝʤ 

ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (8,42Ñ0,24ʭ1012/ʣ). ɺ 

ʛʨʫʧʧʝ ˉ 8 ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 

5,21Ñ0,18ʭ1012/ʣ, ʯʪʦ ʥʠʞʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ 

ˉ 6, ʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ˉ 7. ʂ 21-ʤʫ 

ʜʥʶ ʩʦʜʝʨʞʘʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ ʥʝʩʢʦʣʴʢʦ 

ʚʦʟʨʘʩʪʘʝʪ, ʦʜʥʘʢʦ ʦʩʪʘʝʪʩʷ ʥʠʞʝ, ʯʝʤ ʫ 

ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʇʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʠʥʚʘʟʠʨʦʚʘʥʠʠ 

ʞʠʚʦʪʥʳʭ ʩʪʨʦʥʛʠʣʦʠʜʝʩʘʤʠ ʠ ʵʡʤʝʨʠʷʤʠ 

ʣʝʡʢʦʮʠʪʘʨʥʘʷ ʨʝʘʢʮʠʷ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʢʨʦʚʠ ʙʦʣʝʝ ʚʳʨʘʞʝʥʘ ʚ ʛʨʫʧʧʝ ʩ ʙʦʣʴʰʝʡ 

ʜʦʟʦʡ ʠʥʚʘʟʠʨʦʚʘʥʠʷ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ ʦʪʤʝʯʘʝʪʩʷ ʥʘ 14-ʡ ʜʝʥʴ ʚ 

ʦʙʝʠʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʠ ʩʦʩʪʘʚʣʷʝʪ 

9,43Ñ0,21ʭ109/ʣ  (ʨÒ0,05)  ʠ  10,74Ñ0,17ʭ109/ʣ 
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(ʨÒ0,05), ʯʪʦ ʥʘ 46,4 % ʠ 66,8 % ʚʳʰʝ, ʯʝʤ 

ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. ʋ ʞʠʚʦʪʥʳʭ 

ʛʨʫʧʧʳ ˉ 8 ʫʨʦʚʝʥʴ ʣʝʡʢʦʮʠʪʦʚ ʠʤʝʝʪ 

ʥʘʠʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʥʘ 21-ʡ ʜʝʥʴ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʠ ʩʦʩʪʘʚʣʷʝʪ 10,48Ñ0,26 ʭ109/ʣ 

(ʨÒ0,05). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʝʧʝʥʴ ʫʚʝʣʠʯʝ-

ʥʠʷ ʫʨʦʚʥʷ ʣʝʡʢʦʮʠʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʜʦʟʳ 

ʠʥʚʘʜʝʥʪʘ. 

ʇʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʤʝʰʘʥʥʦʤ ʠʥ-

ʚʘʟʠʨʦʚʘʥʠʠ ʫʨʦʚʝʥʴ ʵʦʟʠʥʦʬʠʣʦʚ ʚ ʧʝʨʠ-

ʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧ ˉ 6 ʠ 

ˉ 7 ʥʘ 3-ʡ ʜʝʥʴ ʟʘʨʘʞʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 

12,8Ñ0,26 % ʠ 17,4Ñ0,18 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʯʪʦ ʚ 4,1 ʠ 5,6 ʨʘʟʘ (pÒ0,05) ʚʳʰʝ, ʯʝʤ ʫ 

ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. ɿʘʪʝʤ ʠʭ ʢʦʣʠʯʝ-

ʩʪʚʦ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʝʪʩʷ, ʥʦ ʦʩʪʘʝʪʩʷ ʥʘ 

ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʢʦʥʪʨʦʣʶ. ɺ ʛʨʫʧʧʝ ˉ 8 ʥʘʠʙʦʣʴʰʝʝ ʫʚʝ-

ʣʠʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʘ 3-ʡ ʠ 14-ʡ ʜʥʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʪʦ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ 11,6Ñ0,36 ʠ 10,6Ñ0,24 (ʫ ʞʠʚʦʪ-

ʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ï ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ, 3,1Ñ0,21 ʠ 1,8Ñ0,14). 

ʆʜʥʦʚʨʝʤʝʥʥʦʝ ʩʤʝʰʘʥʥʦʝ ʟʘʨʘʞʝ-

ʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʧʘʣʦʯʢʦ- 

ʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ, ʥʘʯʠʥʘʷ ʩ 3-ʛʦ ʜʥʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʚ 3,5 ʨʘʟʘ (13,2Ñ0,32 %) ʠ 4,3 ʨʘʟʘ 

(16,5Ñ0,15 %) (pÒ0,05) ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ 7-ʡ 

ʜʝʥʴ ʠʥʚʘʟʠʠ ʚ ʛʨʫʧʧʘʭ ˉ 6 ʠ ̄ 7 ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. ɺ ʛʨʫʧʧʝ ˉ 8 ʥʘʠʙʦʣʴʰʝʝ ʫʚʝʣʠ-

ʯʝʥʠʝ ʦʪʤʝʯʘʝʪʩʷ ʥʘ 14 ʜʝʥʴ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ï ʜʦ 12,3Ñ0,21 %. ɼʦ ʢʦʥʮʘ ʦʧʳʪʘ ʩʦ-

ʜʝʨʞʘʥʠʝ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ ʚ 

ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʦʩʪʘʝʪʩʷ ʥʘ ʙʦʣʝʝ ʚʳʩʦ-

ʢʦʤ ʫʨʦʚʥʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ 

ʞʠʚʦʪʥʳʤʠ. 

ʋ ʞʠʚʦʪʥʳʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ, ʟʘʨʘ-

ʞʝʥʥʳʭ ʘʩʩʦʮʠʘʮʠʝʡ ʩʪʨʦʥʛʠʣʦʠʜʝʩʦʚ ʠ 

ʵʡʤʝʨʠʡ, ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʘʢʪʠʚʥʦ-

ʩʪʠ ʣʠʟʦʮʠʤʘ ʜʦ 14-ʛʦ ʜʥʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʅʘ 7-ʡ ʜʝʥʴ ʦʪʤʝʯʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʝʛʦ 

ʫʚʝʣʠʯʝʥʠʝ ʜʦ 11,35Ñ0,12 % (PÒ0,05) ʚ 

ʛʨʫʧʧʝ ˉ 7, ʯʪʦ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ, ʥʘ 23,9 %. ʅʘ 21-ʡ ʜʝʥʴ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʛʨʫʧʧʘʭ ˉ 6 ʠ    

ˉ 7 ʥʠʞʝ, ʘ ʚ ʛʨʫʧʧʝ ˉ 8, ʚ ʩʚʷʟʠ ʩ ʨʝʠʥ-

ʚʘʟʠʨʦʚʘʥʠʝʤ, ʚʳʰʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ 

ʞʠʚʦʪʥʳʭ (ʨʠʩʫʥʦʢ 7). 

ʈʠʩʫʥʦʢ 7. ï ɼʠʥʘʤʠʢʘ  

ʣʠʟʦʮʠʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ  

ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ, %  

(ʩʝʨʠʷ 3) 

ʆʜʥʦʚʨʝʤʝʥʥʦʝ ʩʤʝʰʘʥʥʦʝ ʠʥʚʘʟʠ-

ʨʦʚʘʥʠʝ ʞʠʚʦʪʥʳʭ ʩʪʨʦʥʛʠʣʦʠʜʝʩʘʤʠ ʠ 

ʵʡʤʝʨʠʷʤʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʩʪʝʧʝʥʥʦʤʫ ʫʚʝ-

ʣʠʯʝʥʠʶ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʥʝʡʪʨʦʬʠʣʦʚ ʫ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧ ˉ 6 ʠ ̄ 

7. ɽʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʦ 

ʜʦʩʪʠʛʘʝʪ ʥʘʠʙʦʣʴʰʝʛʦ ʟʥʘʯʝʥʠʷ ʚ ʛʨʫʧʧʝ 

ˉ 6 ʥʘ 7-ʡ ʠ 14-ʡ ʜʝʥʴ ʠʥʚʘʟʠʨʦʚʘʥʠʷ ï 

65,24Ñ3,12 %   (ʢʦʥʪʨʦʣʴ  58,34Ñ2,78  %)  ʠ 

67,04Ñ4,23 % (ʢʦʥʪʨʦʣʴ 55,86Ñ3,41 %); ʚ 

ʛʨʫʧʧʝ ˉ 7 ï ʥʘ 3-ʡ ʠ 7-ʡ ʜʝʥʴ ï 

79,16Ñ2,13 % (ʢʦʥʪʨʦʣʴ 56,12Ñ1,25 %) ʠ 

75,58Ñ3,64 % (ʢʦʥʪʨʦʣʴ 58,34Ñ2,78 %) 

(PÒ0,05) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘ 21-ʡ ʜʝʥʴ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʛʨʫʧʧʘʭ 

ˉ 6 ʠ 7 ʥʠʞʝ, ʘ ʚ ʛʨʫʧʧʝ ˉ 8, ʚ ʩʚʷʟʠ ʩ ʨʝ-

ʠʥʚʘʟʠʨʦʚʘʥʠʝʤ, ʚʳʰʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ 

ʞʠʚʦʪʥʳʭ (ʨʠʩʫʥʦʢ 8). 
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ʇʨʠ ʟʘʨʘʞʝʥʠʠ ʘʩʩʦʮʠʘʮʠʝʡ ʩʪʨʦʥ-

ʛʠʣʦʠʜʝʩʦʚ ʩ ʵʡʤʝʨʠʷʤʠ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʨʦʟʝʪ-

ʢʦʦʙʨʘʟʫʶʱʠʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ, ʢʦʪʦʨʦʝ ʥʦ-

ʩʠʪ ʙʦʣʝʝ ʨʝʟʢʠʡ ʭʘʨʘʢʪʝʨ ʚ ʛʨʫʧʧʝ ˉ 7 ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʛʨʫʧʧʦʡ ˉ 6. ʋʞʝ ʥʘ 3-ʡ ʜʝʥʴ 

ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ ʚ ʛʨʫʧʧʝ ˉ 6 ʜʦ 57,5Ñ3,35 %, ʘ ʚ 

ʛʨʫʧʧʝ ˉ 7 ï ʜʦ 64,4Ñ1,16 % (PÒ0,05), ʯʪʦ 

ʥʘ 42,8 % ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴ-

ʥʳʤʠ ʞʠʚʦʪʥʳʤʠ  (36,8Ñ1,38).  ɺ  ʜʘʣʴʥʝʡ- 

ʰʝʤ ʧʨʦʠʩʭʦʜʠʪ ʥʝʢʦʪʦʨʦʝ ʩʥʠʞʝʥʠʝ ʩʦ-

ʜʝʨʞʘʥʠʷ ʊ-ʣʠʤʬʦʮʠʪʦʚ, ʥʦ ʠʭ ʫʨʦʚʝʥʴ 

ʦʩʪʘʝʪʩʷ ʚʳʰʝ ʫʨʦʚʥʷ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪ-

ʥʳʭ ʜʦ 14-ʛʦ ʜʥʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʛʨʫʧʧʘʭ 

ˉ 6 ʠ 7 ʠ ʜʦ 21-ʛʦ ʜʥʷ ï ʚ ʛʨʫʧʧʝ ˉ 8. ʅʘ 

21-ʡ ʜʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʨʦʚʝʥʴ ʨʦʟʝʪʢʦ-

ʦʙʨʘʟʫʶʱʠʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʚ ʛʨʫʧʧʝ ˉ 6 

ʩʦʩʪʘʚʣʷʝʪ 29,4Ñ2,15 %, ʚ ʛʨʫʧʧʝ ˉ 7 ï 

25,6Ñ1,19 %, ʯʪʦ ʥʠʞʝ ʪʘʢʦʚʦʛʦ ʫ ʢʦʥ-

ʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ (38,3Ñ1,11 %) (ʨʠʩʫ- 

ʥʦʢ 9). 

ʈʠʩʫʥʦʢ 8. ï ɼʠʥʘʤʠʢʘ  

ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʥʝʡʪʨʦʬʠʣʦʚ, %  

(ʩʝʨʠʷ 3) 

ʈʠʩʫʥʦʢ 9. ï ɼʠʥʘʤʠʢʘ  

ʨʦʟʝʪʢʦʦʙʨʘʟʫʶʱʠʭ  

ʊ-ʣʠʤʬʦʮʠʪʦʚ, %  

(ʩʝʨʠʷ 3) 

ɺʓɺʆɼʓ 
1. ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʠʪʘʥʠʷ 

ʠ ʟʦʦʢʫʣʴʪʫʨʝ ʦʪʚʝʪʥʘʷ ʨʝʘʢʮʠʷ ʦʨʛʘʥʠʟʤʘ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʥʘ  ʤʠʢʩʪʠʥʚʘʟʠʶ  ʟʘʚʠʩʠʪ  

ʦʪ ʦʯʝʨʝʜʥʦʩʪʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʧʘʨʘʟʠʪʘ ʚ 

ʦʨʛʘʥʠʟʤ ʭʦʟʷʠʥʘ ʠ ʜʦʟʳ ʠʥʚʘʜʝʥʪʘ. ʇʨʠ 

ʩʦʯʝʪʘʥʠʠ ʥʝʤʘʪʦʜ ʠ ʙʘʢʪʝʨʠʡ ʚʝʜʫʱʫʶ 

ʨʦʣʴ  ʥʘ  ʧʝʨʚʦʤ  ʵʪʘʧʝ  ʠʛʨʘʶʪ  ʥʝʤʘʪʦʜʳ, 



 

 

ʕʇʀɿʆʆʊʆʃʆɻʀʗ 

22                                  ʕʧʠʟʦʦʪʦʣʦʛʠʷ ʀʤʤʫʥʦʙʠʦʣʦʛʠʷ ʌʘʨʤʘʢʦʣʦʛʠʷ ʉʘʥʠʪʘʨʠʷ                               1/2020 

ʦʜʥʘʢʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʙʘʢʪʝʨʠʠ ʥʘʯʠʥʘʶʪ 

ʧʨʦʷʚʣʷʪʴ ʫʛʥʝʪʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʛʝʣʴʤʠʥʪʦʚ, ʠ ʨʦʣʴ ʙʘʢʪʝʨʠʡ ʩʪʘʥʦʚʠʪʩʷ 

ʧʨʠʦʨʠʪʝʪʥʦʡ. ʇʘʨʘʟʠʪʦʮʝʥʦʟ, ʢʦʤʧʦʥʝʥ-

ʪʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʛʝʣʴʤʠʥʪʳ Stron-

gyloides martis ʠ ʙʘʢʪʝʨʠʠ Pasteurella mul-

tʦcida, ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʦʨʛʘʥʠʟʤʘ ʤʣʝ-

ʢʦʧʠʪʘʶʱʠʭ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʫʩʪʦʡʯʠ-

ʚʦʩʪʠ ʞʠʚʦʪʥʳʭ. ʇʨʠ ʩʦʚʤʝʩʪʥʦʤ ʟʘʨʘʞʝ-

ʥʠʠ ʥʝʤʘʪʦʜʘʤʠ ʠ ʙʘʢʪʝʨʠʷʤʠ ʧʘʪʦʣʦʛʠʯʝ-

ʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠʭ ʚ ʫʩʣʦʚʠʷʭ ʧʘʨʘʟʠʪʦ-

ʮʝʥʦʟʘ ʫʩʠʣʠʚʘʝʪʩʷ. 

2. ʇʨʠ ʧʝʨʚʠʯʥʦʤ ʟʘʨʘʞʝʥʠʠ ʥʝʤʘʪʦ-

ʜʳ ʥʝ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ 

ʥʘ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʵʡʤʝʨʠʠʜ, ʦʜʥʘʢʦ ʚʣʠʷ-

ʥʠʝ ʵʡʤʝʨʠʠʜ ʥʘ ʥʝʤʘʪʦʜʳ ʤʦʞʥʦ ʦʮʝʥʠ-

ʚʘʪʴ ʢʘʢ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʝ. ʇʨʠ ʵʪʦʤ ʦʪ-

ʚʝʪ ʭʦʟʷʠʥʘ ʥʘ ʚʪʦʨʫʶ ʠʥʚʘʟʠʶ ʠʟʤʝʥʷʝʪʩʷ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʝʨʚʦʡ. ʇʨʠ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦʡ ʠʥʚʘʟʠʠ ʧʨʦʩʪʝʡʰʠʤʠ Eimeria vi-

son ʠ ʛʝʣʴʤʠʥʪʘʤʠ Strongyloides martis ʚʦʟ-

ʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʭʦʟʷʠʥʘ ʢʫʤʫʣʠʨʫʝʪ-

ʩʷ, ʧʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʩʨʦʢ ʚʳʞʠʚʘʥʠʷ ʥʝʤʘʪʦʜ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʵʥʜʦʛʝʥʥʳʭ ʩʪʘʜʠʡ ʵʡʤʝʨʠʡ. 

ʅʝʩʧʝʮʠʬʠʯʝʩʢʘʷ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʷ, 

ʥʘʙʣʶʜʘʝʤʘʷ ʧʨʠ ʠʥʚʘʟʠʨʦʚʘʥʠʠ  ʧʨʦʩʪʝʡ- 

ʰʠʤʠ Eimeria vison, ʦʩʣʘʙʣʷʝʪ ʛʫʤʦʨʘʣʴ-

ʥʫʶ ʠ ʢʣʝʪʦʯʥʫʶ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʭʦʟʷ-

ʠʥʘ ʥʘ ʘʥʪʠʛʝʥr ʛʝʣɹʤʠʥʪʦʚ Strongyloides 

martis. 

ʇʘʪʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʥʝ ʨʝʠʥʚʘ-

ʟʠʨʦʚʘʥʠʷ ʩʤʝʩʴʶ ʧʘʨʘʟʠʪʦʚ ʨʘʩʪʷʛʠʚʘʝʪʩʷ 

ʚʦ ʚʨʝʤʝʥʠ, ʥʦ ʩʪʝʧʝʥʴ (ʠʥʪʝʥʩʠʚʥʦʩʪʴ) 

ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝ ʧʨʝʚʳʰʘʝʪ ʩʪʝʧʝʥʠ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʦʜʥʦʢʨʘʪʥʦʡ ʩʤʝʰʘʥʥʦʡ ʠʥʚʘʟʠʠ 

ʚ ʙʦʣʴʰʠʭ ʜʦʟʘʭ. 

3. ʄʝʞʜʫ ʛʝʣʴʤʠʥʪʘʤʠ ʠ ʤʠʢʨʦʬʣʦ-

ʨʦʡ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʤʣʝʢʦ-

ʧʠʪʘʶʱʠʭ ʩʫʱʝʩʪʚʫʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ 

ʘʥʪʘʛʦʥʠʟʤ. ɺ ʫʩʣʦʚʠʷʭ ʧʘʨʘʟʠʪʦʮʝʥʦʟʘ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ ʢʦʣʦʥʠʟʘʮʠʦʥʥʦʡ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʩʥʠʞʘʝʪʩʷ ʦʙʱʝʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʙʠʬʠʜʫʤʙʘʢʪʝ-

ʨʠʡ ʠ ʣʘʢʪʦʙʘʢʪʝʨʠʡ, E.coli, ʥʝʧʘʪʦʛʝʥʥʦʡ 

ʛʨʫʧʧʳ Bacillus, ʢʦʢʢʦʚʦʡ ʥʝʧʘʪʦʛʝʥʥʦʡ 

ʬʣʦʨʳ. ɺʦʟʨʘʩʪʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ Candida spp. ʠ Clostridium sp., ʧʦ-

ʷʚʣʷʝʪʩʷ Pseudomonas sp. ʅʘʠʙʦʣʝʝ ʚʳʨʘ-

ʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʧʨʠ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦʤ ʠʥʚʘʟʠʨʦʚʘʥʠʠ ʥʝʤʘʪʦʜʘʤʠ ʠ 

ʙʘʢʪʝʨʠʷʤʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʠʥʚʘ-

ʟʠʨʦʚʘʥʠʠ ʥʝʤʘʪʦʜʘʤʠ ʠ ʧʨʦʩʪʝʡʰʠʤʠ ʚ 

ʥʘʠʙʦʣʴʰʠʭ ʜʦʟʘʭ. 
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ɺɺɽɼɽʅʀɽ 

ɺ ʍʍ ʚʝʢʝ ʠʟ ʢʨʦʚʠ ʣʶʜʝʡ, ʙʦʣʴʥʳʭ 

ʣʝʡʢʦʟʦʤ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʯʘʩʪʠʯʥʦ ʢʠʩʣʦ-

ʪʦʫʩʪʦʡʯʠʚʳʝ (ʏʂʋ) ʬʠʣʴʪʨʫʶʱʠʝʩʷ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʳ [1, 2, 3], ʠʤʝʚʰʠʝ ʦʙʱʠʝ ʘʥ-

ʪʠʛʝʥʳ ʩ ʪʠʧʠʯʥʳʤʠ ʤʠʢʦʙʘʢʪʝʨʠʷʤʠ ʪʫ-

ʙʝʨʢʫʣʝʟʘ (ʄɹʊ) [4], ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʯʠʪʘʪʴ 

ʠʭ ʠʟʤʝʥʝʥʥʳʤʠ ʄɹʊ (cell wall deficient ï 

CWD- ʠʣʠ L-ʬʦʨʤʘʤʠ) [5, 6]. ʇʦʜʦʙʥʳʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚʳʜʝʣʷʣʠ ʠʟ ʦʧʫʭʦʣʝʡ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʫ ʞʠʚʦʪʥʳʭ [4, 7]. ʉʧʦʩʦʙʥʦʩʪʴ 

ʠʟʦʣʷʪʦʚ ʧʝʨʩʠʩʪʠʨʦʚʘʪʴ ʚ ʦʨʛʘʥʠʟʤʝ ʣʘʙʦ-

ʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠʥʜʫ-

ʮʠʨʦʚʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʦʧʫʭʦʣʝʡ [8, 9] ʧʦʟ-

ʚʦʣʠʣʘ  ʩʚʷʟʘʪʴ  ʣʘʪʝʥʪʥʫʶ  ʪʫʙʝʨʢʫʣʝʟʥʫʶ  

ʠʥʬʝʢʮʠʶ ʩ ʦʥʢʦʛʝʥʝʟʦʤ. ʇʦ ʨʷʜʫ ʧʨʠʯʠʥ 

ʵʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʛʦ 

ʧʨʠʟʥʘʥʠʷ [10]. ʃʠʰʴ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʢʠʪʘʡʩʢʠʤʠ ʫʯʝʥʳʤʠ ʙʳʣʠ ʧʨʦʜʦʣʞʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʧʦʜ-

ʪʚʝʨʞʜʝʥʘ ʩʚʷʟʴ ʄɹʊ ʠ L-(CWD) ʬʦʨʤ 

ʄɹʊ ʩ ʦʥʢʦʛʝʥʝʟʦʤ [11ï14]. 

ɼʦʩʪʘʪʦʯʥʦ ʩʣʫʯʘʡʥʦ ʚ ʤʘʟʢʘʭ ʢʦʥ-

ʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ 

ʢʣʝʪʦʢ ʧʦʯʢʠ ʵʤʙʨʠʦʥʘ ʦʚʮʳ, ʠʥʬʠʮʠʨʦ-

ʚʘʥʥʳʭ ʚʠʨʫʩʦʤ ʙʳʯʴʝʛʦ ʣʝʡʢʦʟʘ (Aʛ FLK-

BLV), ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʢʠʩʣʦʪʦʫʩʪʦʡʯʠ-

ʚʳʝ (ʂʋ) ʧʘʣʦʯʢʠ. ʇʨʠ ʧʦʩʝʚʝ 14 ʩʝʨʠʡ ɸʛ 

FLK-BLV ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʠʤʫʣʷʪʦʨʦʚ 

ʨʦʩʪʘ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ  ʩʨʝʜ  ʚʦ 
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ʃʳʩʝʥʢʦ ɸ.ʇ., ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ1 

Broxmeyer L., ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʳ2 

ɺʣʘʩʝʥʢʦ ɺ.ɺ., ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ3 

ʂʫʯʚʘʣʴʩʢʠʡ ʄ.ɺ., ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ1 

ʂʨʘʩʥʠʢʦʚʘ ɽ.ʃ., ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ1 

 

1ʈʋʇ çʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʚʝʪʝʨʠʥʘʨʠʠ ʠʤ. ʉ.ʅ. ɺʳʰʝʣʝʩʩʢʦʛʦè, ʛ. ʄʠʥʩʢ 

2N.Y. Institute of Medical Research in Bayside, New York, USA 
3ɺʠʥʥʠʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʠʥʥʠʮʘ 

 

ɺɽʈʆʗʊʅɸʗ ʉɺʗɿʔ ʄʀɽʃʆʀɼʅʆɻʆ ʀ ʃʀʄʌʆɹʃɸʉʊʅʆɻʆ  

ʃɽʁʂʆɿɸ ʉ ʊʋɹɽʈʂʋʃɽɿʅʆʁ ʀʅʌɽʂʎʀɽʁ 

 

ʈʝʟʶʤʝ 
ʀʟ ʧʝʨʝʚʠʚʘʝʤʳʭ ʤʠʝʣʦʙʣʘʩʪʦʚ ʯʝʣʦʚʝʢʘ, ʙʦʣʴʥʦʛʦ ʦʩʪʨʳʤ ʤʠʝʣʦʠʜʥʳʤ ʣʝʡʢʦʟʦʤ (Kasumi-1), ʠ ʊ-

ʣʠʤʬʦʮʠʪʦʚ ʙʦʣʴʥʦʛʦ ʊ-ʣʠʤʬʦʙʣʘʩʪʥʦʡ ʣʝʡʢʝʤʠʝʡ (Jurkat), ʚ ʪʦʤ ʯʠʩʣʝ ʠʟ 0.22 Õm ʬʠʣʴʪʨʘʪʦʚ ʠʭ ʣʠʟʘʪʦʚ, 

ʚʳʜʝʣʝʥʳ ʤʠʢʦʙʘʢʪʝʨʠʠ ʪʫʙʝʨʢʫʣʝʟʘ (ʄɹʊ) ʩ ʜʝʬʝʢʪʥʦʡ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʦʡ (cell wall deficient ï ʉWD) ʩ ʦʜʠ-

ʥʘʢʦʚʳʤ ʘʥʪʠʛʝʥʥʳʤ ʩʦʩʪʘʚʦʤ. ʀʟʦʣʷʪʳ ʦʙʣʘʜʘʣʠ ʫʥʠʢʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʧʦʩʣʝ ʨʘʟʨʫʰʝʥʠʷ ʫʣʴʪʨʘʟʚʫʢʦʤ 

ʠ ʬʠʣʴʪʨʘʮʠʠ ʯʝʨʝʟ Amicon UltracelÈ 100 K ʠ MillexÈ GP 0.22 Õm ʠʭ ʬʠʣʴʪʨʘʪʳ ʜʘʚʘʣʠ ʨʦʩʪ CWD ʄɹʊ, ʠʤʝʚ-

ʰʠʤʠ ʦʜʠʥʘʢʦʚʳʡ ʘʥʪʠʛʝʥʥʳʡ ʩʦʩʪʘʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʭʦʜʥʳʤʠ ʠʟʦʣʷʪʘʤʠ. ʆʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʚʳʜʝʣʝʥʠʠ CWD 

ʄɹʊ ʠʛʨʘʣʘ ʠʥʢʫʙʘʮʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʩʪʠʤʫʣʷʪʦʨʝ ʨʦʩʪʘ, ʧʦʩʝʚ ʥʘ ʩʧʝʮʠʘʣʴʥʫʶ ʧʠʪʘʪʝʣʴʥʫʶ 

ʩʨʝʜʫ ʠ çʩʣʝʧʳʝè ʧʝʨʝʩʝʚʳ. 

 

Summary 
From the cultures cells of myeloblasts of the human patient with acute myeloid leukemia (Kasumi-1) and T-

lymphocytes the patient with T-lymphoblastic leukemia (Jurkat) including from 0.22 Õm filtrates of cells lysates there 

are isolated mycobacteria of tuberculosis (MBT) with deficient cell wall (cell wall deficient ï CWD) with the same of 

antigens composition. Isolates had a number of unique properties. After destruction by ultrasound and filtration 

through Amicon UltracelÈ 100 K and Millex È GP 0.22 Õm their filtrates gave growth of CWD MBT having the same 

antigenic composition, including starting isolates. The main role in the isolation of CWD MBT was the incubation of 

the test material in the growth stimulants, sowing on a special nutrient medium and çblindè passages. 

 

ʇʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 16.01.2020 ʛ. 
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ʚʩʝʭ ʩʣʫʯʘʷʭ ʙʳʣʠ ʚʳʜʝʣʝʥʳ CWD ʄɹʊ. 

ɿʘʨʘʞʝʥʠʝ ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ ʠʟʦʣʷʪʘʤ ʠʟ ɸʛ 

FLK-BLV ʚʳʟʳʚʘʣʦ ʫ ʥʠʭ ʦʙʨʘʟʦʚʘʥʠʝ ʘʥ-

ʪʠʪʝʣ, ʨʝʘʛʠʨʦʚʘʚʰʠʭ ʩ ɸʛ FLK-BLV. ʊʘ-

ʢʠʝ ʞʝ ʘʥʪʠʪʝʣʘ ʧʦʷʚʣʷʣʠʩʴ ʫ ʩʚʠʥʦʢ ʠ ʧʦ-

ʩʣʝ ʚʚʝʜʝʥʠʷ ʛʦʤʦʛʝʥʘʪʦʚ ʦʨʛʘʥʦʚ ʞʠʚʦʪ-

ʥʳʭ, ʟʘʨʘʞʝʥʥʳʭ ʠʟʦʣʷʪʘʤʠ ʠʟ ɸʛ FLK-

BLV [15]. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʢʣʝʪʢʘʭ 

FLK-BLV ʧʝʨʩʠʩʪʠʨʫʶʪ ʬʠʣʴʪʨʫʶʱʠʝʩʷ 

ʚʠʨʫʩʦʧʦʜʦʙʥʳʝ ʬʦʨʤʳ ʄɹʊ, ʠʥʦʛʜʘ ʨʝ-

ʚʝʨʩʠʨʫʶʱʠʝ ʚ ʥʝʢʠʩʣʦʪʦʫʩʪʦʡʯʠʚʳʝ 

(ʅʂʋ-CWD) ʠ ʂʋ ʬʦʨʤʳ [16]. 

ʀʜʝʥʪʠʯʥʦʩʪʴ ʠʟʦʣʷʪʦʚ ʠʟ FLK-BLV, 

ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʠ ʛʦʤʦʛʝʥʘʪʦʚ ʣʠʤʬʘʪʠ-

ʯʝʩʢʠʭ ʫʟʣʦʚ ʣʝʡʢʦʟʥʳʭ ʢʦʨʦʚ, ʢʨʦʚʠ ʯʝʣʦ-

ʚʝʢʘ, ʙʦʣʴʥʦʛʦ ʩʘʨʢʦʤʦʡ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʦ ʧʦʣʫʯʝʥʥʳʭ ʰʪʘʤʤʦʚ CWD ʄɹʊ [15, 

16] ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʟʫʯʝʥʠʷ ʩʚʷʟʠ ʣʘʪʝʥʪʥʦʡ ʪʫʙʝʨʢʫʣʝʟʥʦʡ 

ʠʥʬʝʢʮʠʠ ʠ ʦʥʢʦʛʝʥʝʟʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʩ ʣʝʡ-

ʢʦʟʘʤʠ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ 

ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ ʤʠʝʣʦʙʣʘʩʪʦʚ ʙʦʣʴʥʦʛʦ 

ʦʩʪʨʳʤ ʤʠʝʣʦʠʜʥʳʤ ʣʝʡʢʦʟʦʤ (Kasumi-1) 

ʠ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʯʝʣʦʚʝʢʘ ʩ ʊ-ʣʠʤʬʦʙʣʘʩʪ- 

ʥʦʡ ʣʝʡʢʝʤʠʝʡ (Jurkat). 

 

ɼʀɿɸʁʅ ʕʂʉʇɽʈʀʄɽʅʊʆɺ,  

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

I ɻʪʘʧ. ʇʝʨʝʚʠʚʘʝʤʳʝ ʤʠʝʣʦʙʣʘ-

ʩʪ rʯʝʣʦʚʝʢʘ, ʙʦʣʴʥʦʛʦ ʦʩʪʨʳʤ ʤʠʝʣʦ-

ʠʜʥʳʤ ʣʝʡʢʦʟʦʤ (Kasumi-1), ʠ ʊ-ʣʠʤʬʦ- 

ʮʠʪ rʙʦʣʴʥʦʛʦ ʊ-ʣʠʤʬʦʙʣʘʩʪʥʦʡ ʣʝʡʢʝ-

ʤʠʝʡ (Jurkat) ʚʳʨʘʱʝʥʳ ʥʘ ʩʨʝʜʝ RPMI-

1640 ʩ 10%-ʥʦʡ ʙʳʯʴʝʡ ʵʤʙʨʠʦʥʘʣʴʥʦʡ 

ʩʳʚʦʨʦʪʢʦʡ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʄɹʊ ʠ ʠʭ ʘʥʪʠʛʝʥʦʚ 

ʠʩʩʣʝʜʦʚʘʣʠ ʤʘʟʢʠ ʢʣʝʪʦʢ, ʦʢʨʘʰʝʥʥʳʝ 

ʜʠʬʬʝʨʝʥʮʠʨʫʶʱʠʤ ʠʤʤʫʥʦʧʝʨʦʢʩʠʜʘʟ-

ʥʳʤ ʤʝʪʦʜʦʤ (ɼʀʇ) ʩ ʘʬʬʠʥʥʦ-ʦʯʠʱʝʥ- 

ʥʳʤʠ ʘʥʪʠʪʝʣʘʤʠ ʢ M. tuberculosis ʠ           

M. bovis. 

ʂʣʝʪʢʠ ʚ ʨʦʩʪʦʚʦʡ ʩʨʝʜʝ ʨʘʟʨʫʰʘʣʠ 

ʟʘʤʦʨʘʞʠʚʘʥʠʝʤ ʠ ʦʪʪʘʠʚʘʥʠʝʤ, ʯʘʩʪʴ ʧʦ-

ʣʫʯʝʥʥʳʭ ʣʠʟʘʪʦʚ ʬʠʣʴʪʨʦʚʘʣʠ ʯʝʨʝʟ 

ʬʠʣʴʪʨʳ 0.22 Õm. 

ʃʠʟʘʪʳ ʠ ʬʠʣʴʪʨʘʪʳ ʠʩʩʣʝʜʦʚʘʣʠ ʚ 

ʇʎʈ ʥʘ ɼʅʂ ʄɹʊ (ʧʨʘʡʤʝʨʳ 16S RNA, 

MPB 70, ʄʈɺ 64, IS 6110). 

ʃʠʟʘʪʳ ʠ ʬʠʣʴʪʨʘʪʳ ʩʤʝʰʠʚʘʣʠ ʩʦ 

ʩʪʠʤʫʣʷʪʦʨʦʤ  ʨʦʩʪʘ  ʠ  ʧʦʩʣʝ 48 ʯ ʠʥʢʫʙʘ- 

ʮʠʠ ʚʳʩʝʚʘʣʠ ʥʘ ʩʨʝʜʫ Myʩʉel DW. 

ʇʦʩʣʝ 2 ʜʥʝʡ ʠʥʢʫʙʘʮʠʠ ʧʦʩʝʚʦʚ ʜʝ-

ʣʘʣʠ ʤʘʟʢʠ ʠ çʩʣʝʧʳʝè ʧʝʨʝʩʝʚʳ. 

ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʚʠʜʠʤʦʛʦ ʨʦʩʪʘ ʢʦʣʦ-

ʥʠʡ ʜʝʣʘʣʠ ʤʘʟʢʠ ʠ ʧʝʨʝʩʝʚʳ. 

ʀʟ ʚʳʨʦʩʰʝʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʤʘʩʩʳ 

ʚʳʜʝʣʷʣʠ ɼʅʂ, ʢʦʪʦʨʫʶ ʠʩʩʣʝʜʦʚʘʣʠ ʚ 

ʇʎʈ (ʧʨʘʡʤʝʨʳ 16S RNA, MPB 70, ʄʈɺ 

64, IS 6110). 

II ʵʪʘʧ. ʃʠʟʘʪʳ ʠ ʬʠʣʴʪʨʘʪʳ, ʥʘʭʦ-

ʜʠʚʰʠʝʩʷ ʚ ʩʪʠʤʫʣʷʪʦʨʝ ʨʦʩʪʘ 8 ʤʝʩʷʮʝʚ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37 Áʉ, ʚʳʩʝʚʘʣʠ ʥʘ ʩʨʝʜʫ 

Myʩʉel DW. 

ʇʦʩʣʝ 2 ʜʥʝʡ ʠʥʢʫʙʘʮʠʠ ʧʦʩʝʚʦʚ ʜʝ-

ʣʘʣʠ 2 çʩʣʝʧʳʭè ʧʝʨʝʩʝʚʘ. 

ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʚʠʜʠʤʦʛʦ ʨʦʩʪʘ ʢʦʣʦ-

ʥʠʡ ʜʝʣʘʣʠ ʠʭ ʤʘʟʢʠ ʠ ʧʝʨʝʩʝʚʳ. 

ʀʟ ʚʳʨʦʩʰʝʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʤʘʩʩʳ 

ʚʳʜʝʣʷʣʠ ɼʅʂ, ʢʦʪʦʨʫʶ ʠʩʩʣʝʜʦʚʘʣʠ ʚ 

ʇʎʈ (ʧʨʘʡʤʝʨʳ 16S RNA, MPB 70, ʄʈɺ 

64, IS 6110). 

III ʵʪʘʧ. ʀʟʦʣʷʪʳ, ʚʳʜʝʣʝʥʥʳʝ ʥʘ 

II ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʘʟʨʫʰʘʣʠ ʫʣʴʪʨʘ-

ʟʚʫʢʦʤ, ʩʦʥʠʢʘʪʳ ʬʠʣʴʪʨʦʚʘʣʠ ʯʝʨʝʟ 

Amicon UltracelÈ 100 K, ʫʣʴʪʨʘʬʠʣʴʪʨʘʪʳ 

ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ MillexÈ GP 0.22 Õm, ʩʤʝ-

ʰʠʚʘʣʠ ʩʦ ʩʪʠʤʫʣʷʪʦʨʦʤ ʨʦʩʪʘ, ʠʥʢʫʙʠʨʦ-

ʚʘʣʠ ʠ ʩʝʷʣʠ ʥʘ ʩʨʝʜʫ Myʩʉel DW. 

ʇʦʩʣʝ 2 ʜʥʝʡ ʠʥʢʫʙʘʮʠʠ ʧʦʩʝʚʦʚ ʙʳ-

ʣʠ ʩʜʝʣʘʥʳ 3 çʩʣʝʧʳʭè ʧʝʨʝʩʝʚʘ. 

ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʚʠʜʠʤʦʛʦ ʨʦʩʪʘ ʢʦʣʦ-

ʥʠʡ ʜʝʣʘʣʠ ʠʭ ʤʘʟʢʠ ʠ ʧʝʨʝʩʝʚʳ. 

ʀʟ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʤʘʩʩʳ ʚʳʜʝʣʷʣʠ 

ɼʅʂ, ʢʦʪʦʨʫʶ ʠʩʩʣʝʜʦʚʘʣʠ ʚ ʇʎʈ (ʧʨʘʡ- 

ʤʝʨʳ 16S RNA, MPB 70, ʄʈɺ 64, IS 6110). 

ʇʦʣʫʯʝʥʥʫʶ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʙʘʢʪʝʨʠ-

ʘʣʴʥʫʶ ʤʘʩʩʫ ʠʟʦʣʷʪʦʚ ʦʪʤʳʚʘʣʠ           

0,5%-ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʬʝʥʦʣʘ ʠ ʜʝʟʠʥʪʝʛʨʠ-

ʨʦʚʘʣʠ ʥʘ Bandelin Sonopuls 2400 (3 ʮʠʢʣʘ 

ʧʦ 5 ʤʠʥ, 8ʭ). ʉʦʥʠʢʘʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʘʥʪʠʛʝʥʥʦʛʦ ʩʦʩʪʘʚʘ. 

ɼʣʷ ʤʠʢʨʦʩʢʦʧʠʠ ʥʘ ʩʪʝʢʣʘ ʥʘʥʦ-

ʩʠʣʠ ʧʦ 100 ʤʢʣ ʩʫʩʧʝʥʟʠʡ ʢʣʝʪʦʢ ʩ                

3 % H202 ʜʣʷ ʠʥʘʢʪʠʚʘʮʠʠ ʵʥʜʦʛʝʥʥʦʡ ʧʝ-

ʨʦʢʩʠʜʘʟʳ (ʕʇ). ʄʘʟʢʠ ʬʠʢʩʠʨʦʚʘʣʠ        

(65 Áʉ) ʠ ʦʢʨʘʰʠʚʘʣʠ ɼʀʇ ʤʝʪʦʜʦʤ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʂʋ ʢʣʝʪʢʠ ʧʨʠʦʙʨʝʪʘʣʠ ʢʨʘʩʥʳʡ, 

ʅʂʋ CWD ʄɹʊ ï ʢʦʨʠʯʥʝʚʳʡ, ʘ ʥʝʤʠʢʦ-

ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʠ ʪʢʘʥʠ ï ʩʠ-

ʥʠʡ ʮʚʝʪ [17]. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʜʣʷ  ɼʀʇ ʦʢ- 
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ʨʘʩʢʠ ʧʨʠʤʝʥʷʣʠ ʢʨʦʣʠʯʴʶ ʘʥʪʠʩʳʚʦʨʦʪʢʫ 

ʢ M. tuberculosis H37Rv, ʠʩʪʦʱʝʥʥʫʶ (1:1) 

ʣʠʟʠʨʦʚʘʥʥʦʡ ʢʨʦʚʴʶ ʯʝʣʦʚʝʢʘ, ʠ ʢʦʥʲʶʛʘʪ 

ʧʝʨʦʢʩʠʜʘʟʘ ï ʘʥʪʠ-IgG ʢʨʦʣʠʢʘ (Sigma). 

ʄʠʢʨʦʩʢʦʧʠʶ ʧʨʦʚʦʜʠʣʠ ʥʘ Olimpus B51ʍ, 

10ʭ100. 

ɼʣʷ ʧʦʩʝʚʘ ʢʣʝʪʢʠ ʚ ʨʦʩʪʦʚʦʡ ʩʨʝ-

ʜʝ ʟʘʤʦʨʘʞʠʚʘʣʠ ʠ ʦʪʪʘʠʚʘʣʠ, ʯʘʩʪʴ ʣʠʟʘ-

ʪʦʚ ʬʠʣʴʪʨʦʚʘʣʠ ʯʝʨʝʟ MillexÈ GP 0.22 Õm. 

ʃʠʟʘʪʳ ʠ ʠʭ ʬʠʣʴʪʨʘʪʳ 0.22 Õm ʩʤʝʰʠʚʘʣʠ 

1:2 ʩʦ ʩʪʠʤʫʣʷʪʦʨʦʤ ʨʦʩʪʘ ɺʂɻ (ʧʘʪʝʥʪ 

ʋʢʨʘʠʥʳ ˉ 43467), ʚʳʜʝʨʞʠʚʘʣʠ 48 ʯ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 37 Áʉ ʠ ʧʦ 0,3 ʤʣ ʚʥʦʩʠʣʠ ʚ 

ʧʨʦʙʠʨʢʠ ʩ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ Myʩʉel 

DW [14, 15, 16, 18, 19]. ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʠ 

ʧʦʩʝʚʳ ʵʤʙʨʠʦʥʘʣʴʥʦʡ ʩʳʚʦʨʦʪʢʠ ʜʣʷ ʧʠ-

ʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʠ ʝʝ ʬʠʣʴʪʨʘʪʘ (0.22 Õm) 

ʩʦ ʩʪʠʤʫʣʷʪʦʨʦʤ ʨʦʩʪʘ (1:2). ʇʦʩʝʚʳ ʠʥʢʫ-

ʙʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37 Áʉ. 

ʃʠʟʘʪʳ ʠ ʬʠʣʴʪʨʘʪʳ 0.22 Õm ʚ ʩʪʠʤʫ-

ʣʷʪʦʨʝ ʨʦʩʪʘ, ʚʳʜʝʨʞʘʥʥʳʝ 8 ʤʝʩʷʮʝʚ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 37 Áʉ ʚʳʩʝʚʘʣʠ ʥʘ ʩʨʝʜʫ 

Myʩʉel DW. 

ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʨʦʩʪʘ 

ʢʦʣʦʥʠʡ ʜʝʣʘʣʠ çʩʣʝʧʳʝè ʧʝʨʝʩʝʚʳ.  

ʈʝʘʢʮʠʶ ʠʤʤʫʥʦʜʠʬʬʫʟʠʠ (ʈʀɼ) 
ʩʪʘʚʠʣʠ ʧʦ Manual of Diagnostic Tests and 

Vaccines for Terrestrial Animals (2009) c ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʪʠʩʳʚʦʨʦʪʦʢ çDè ʠʟ ʢʨʦʚʠ 

ʯʝʣʦʚʝʢʘ, ʙʦʣʴʥʦʛʦ ʩʘʨʢʦʤʦʡ [16, 19], ʠʟ 

FLK-BLV ʩ. 30 (IsAg BLV 30) [15], çBr 2è 

ʠʟ ʤʦʟʛʘ ʢʦʟʳ ʩ ʛʫʙʢʦʦʙʨʘʟʥʳʤʠ ʠʟʤʝʥʝʥʠ-

ʤ̫ʠ [20], ʩʦʜʝʨʞʘʚhʠʤʠ ʧʦ ʨʝʟʫʣɹʪʘʪʘʤ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘʙʦʨʦʤ Iddex M. bovis ɸɺ 

ʘʥʪʠʪʝʣʘ ʢ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʘʥʪʠʛʝʥʘʤ ʄɹʊ 

ʄʈɺ 70 ʠ ʄʈɺ 83 [19]. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴ-

ʟʦʚʘʣʠ ʘʥʪʠʩʳʚʦʨʦʪʢʠ ʢ ʩʦʥʠʢʘʪʘʤ ʠʟʦʣʷ-

ʪʦʚ CWD ʄɹʊ: 

- ʠʟ 1st international standard PPD tu-

berculin M. bovis AN5 ï çIs st PPDè [18], 

- çCè ʠʟ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ, ʙʦʣʴʥʦʛʦ 

ʪʫʙʝʨʢʫʣʝʟʦʤ,  

- çD-aè ʠʟ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ c ʣʘʪʝʥʪ-

ʥʦʡ ʪʫʙʝʨʢʫʣʝʟʥʦʡ ʠʥʬʝʢʮʠʝʡ, 

- ʠʟ FLK-BLV ʩ. ʅʉ ʬʠʣʴʪʨʦʚʘʥʥʳʡ 

ʯʝʨʝʟ ʬʠʣʴʪʨ 0.22 Õm (IsAg BLV ʅʉ 0,22) 

[15], 

- ʢ ʩʦʥʠʢʘʪʘʤ ʪʠʧʠʯʥʳʭ (ʂʋ) ʠ  CWD 

ʰʪʘʤʤʦʚ M. tuberculosis H37Rv ʠ M. bovis 

(8, Vallee). 

ʇʝʨʝʢʨʝʩʪʥʳʡ ʠʤʤʫʥʦʵʣʝʢʪʨʦʬʦ-

ʨʝʟ ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʛʝʣʝʤ (ʇʀʕʌ 

ʇɻ) ʠ ʨʘʢʝʪʥʳʡ ʠʤʤʫʥʦʵʣʝʢʪʨʦʬʦʨʝʟ 

(ʈʀʕʌ) ʩʪʘʚʠʣʠ ʧʦ N. Axelsen, J. Kroll, 

B. Weeke [21]. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʥʪʠʛʝʥ-

ʥʦʛʦ ʩʦʩʪʘʚʘ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʩʦʥʠʢʘʪʳ ʠʟʚʝʩʪʥʳʭ CWD h ʪʘʤʤʦʚ         

M. tuberculosis H37Rv, M. bovis 8, M. bovis 

tbc 24 (ʠʟ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʫʟʣʘ ʢʦʨʦʚʳ ʩ 

ʪʫʙʝʨʢʫʣʝʟʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ), HeLa 

3K/0.22 (ʠʟ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ HeLa). 

ʇʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ 

(ʇʎʈ). ʀʟʦʣʷʪʳ (0,2ï0,5 ʤʛ/ʤʣ) ʧʨʦʛʨʝ-

ʚʘʣʠ 5 ʤʠʥ (95 Áʉ) ʚ ʣʠʟʠʨʫʶʱʝʤ ʙʫʬʝʨʝ. 

ɼʅʂ ʚʳʜʝʣʷʣʠ ʥʘ ʢʦʣʦʥʢʘʭ ʩ ʩʦʨʙʝʥʪʦʤ 

(ʀɹʆʍ ʅɸʅɹ). ɸʤʧʣʠʬʠʢʘʮʠʶ ʧʨʦʚʦʜʠ-

ʣʠ ʥʘ ʉ1000TM ThermoCycler (BioRad) ʩ 

ʧʨʘʡʤʝʨʘʤʠ 16S RNA Mycobacteria, MPB 

70, ʄʈɺ 64 (çʇʨʘʡʤʪʝʭè). ʕʣʝʢʪʨʦʬʦʨʝʟ 

ʘʤʧʣʠʬʠʢʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʚ 2%-ʥʦʤ ʘʛʘʨʦ-

ʟʝ, ʨʝʟʫʣʴʪʘʪʳ ʫʯʠʪʳʚʘʣʠ ʥʘ Molecular Im-

ager GelDoc TM XR+(BioRad). ʇʎʈ ï real 

time ʧʦʚʦʜʠʣʠ ʩ ʧʨʘʡʤʝʨʘʤʠ IS 6110 

(çʇʨʘʡʤʪʝʭè). 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʅʘ I ɻʪʘʧʝ ʚ ʣʠʟʘʪʘʭ ʢʣʝʪʦʢ Kasumi ʠ 

Jurkat, ʘ ʪʘʢʞʝ ʚ ʬʠʣʴʪʨʘʪʝ Kasumi 0.22 Õm 

ʚ ʇʎʈ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʩʣʝʜʳ ɼʅʂ ʤʠ-

ʢʦʙʘʢʪʝʨʠʡ (ʪʘʙʣʠʮʘ 1), ʢʦʪʦʨʘʷ ʷʚʥʦ 

ʥʘʭʦʜʠʣʘʩʴ ʚ ʢʣʝʪʢʘʭ, ʪʘʢ ʢʘʢ ʢʦʥʮʝʥʪʨʘʪ 

ʢʣʝʪʦʢ ʚ ʇʎʈ ʩ ʧʨʘʡʤʝʨʘʤʠ 16sRNA, MPB 

70, MPB 64 ʜʘʚʘʣ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʝ ʘʤ-

ʧʣʠʬʠʢʘʪʳ (ʪʘʙʣʠʮʘ 1, ʨʠʩʫʥʦʢ 1). ʅʘʨʷʜʫ 

ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʇʎʈ real 

time (ʩ ʧʨʘʡʤʝʨʘʤʠ IS 6110) ʵʪʦ ʜʦʢʘʟʳʚʘ-

ʣʦ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʢʣʝʪʢʘʭ Kasumi ʠ Jurkat 

ɼʅʂ ʄɹʊ (ʪʘʙʣʠʮʘ 1, ʨʠʩʫʥʦʢ 1). 

ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʇʎʈ ʙʳ-

ʣʠ ʧʦʣʫʯʝʥʳ ʠ ʧʦʩʣʝ 8 ʤʝʩʷʮʝʚ ʠʥʢʫʙʘʮʠʠ 

ʣʠʟʘʪʦʚ ʢʣʝʪʦʢ ʚ ʩʪʠʤʫʣʷʪʦʨʝ ʨʦʩʪʘ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 37 Áʉ, ʧʨʠʯʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ɼʅʂ ʄɹʊ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʚ ʬʠʣʴʪʨʘʪʝ   

0.22 Õm ʣʠʟʘʪʘ ʢʣʝʪʦʢ Jurkat (ʪʘʙʣʠʮʘ 1, 

ʨʠʩʫʥʦʢ 1). 
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ʊʘʙʣʠʮʘ 1. ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʫʣʴʪʫʨ ʢʣʝʪʦʢ Kasumi-1 ʠ Jurkat 

ʇʨʝʧʘʨʘʪʳ ʇʎʈ+ 

I ʧʦʩʝʚ, 
ʇʎʈ+ ʩ ɼʅʂ 
ʠʟʦʣʷʪʘ. 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʠʟʦʣʷʪʘ 

ʇʎʈ+ ʧʦʩʣʝ 

8 ʤʝʩ.  

ʠʥʢʫʙʘʮʠʠ ʚ 

ʩʪʠʤʫʣʷʪʦʨʝ 

ʨʦʩʪʘ 

II ʧʦʩʝʚ ʧʦʩʣʝ 8 ʤʝʩ. 
ʠʥʢʫʙʘʮʠʠ ʚ ʩʪʠʤʫʣʷʪʦʨʝ 

ʨʦʩʪʘ, ʇʎʈ+ ʩ ɼʅʂ  

ʠʟʦʣʷʪʘ. 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʠʟʦʣʷʪʘ 

Kasumi ʣʠʟʘʪ 
MPB 64 
IS 6110 

ʚʦ 2 ʩʣʝʧʦʤ  

ʧʝʨʝʩʝʚʝ - ʪʝʪʨʘʢʦʢʢʠ, 

ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʝʩʷ  

ʚ ʢʦʢʢʦʠʜʳ 
MPB70Ñ, MPB 64 
çIs Kasumiè 

16sRNA 

MPB 64 
IS 6110 

ʥʝ ʠʩʩʣʝʜʦʚʘʣʠ 

Kasumi ʣʠʟʘʪ 

ʢʦʥʮʝʥʪʨʘʪʘ 
ʢʣʝʪʦʢ 

16sRNA 

MPB 70 

MPB 64 

ʥʝ ʠʩʩʣʝʜʦʚʘʣʠ 
ʥʝ  

ʠʩʩʣʝʜʦʚʘʣʠ 
ʥʝ ʠʩʩʣʝʜʦʚʘʣʠ 

Kasumi ʬʠʣʴʪʨʘʪ 

0.22 Õm ʣʠʟʘʪʘ 
MPB 64 neg. 

MPB 64 
 IS 6110 

  

ʧʦʣʠʤʦʨʬʥʳʝ ʧʘʣʦʯʢʦ-

ʚʠʜʥʳʝ ʬʦʨʤʳ ʚ ʠʩʭʦʜ-

ʥʦʤ  ʧʦʩʝʚʝ çIs Kasumi 

0,22 II/1è (16s RNA, MPB 

70, IS6110) ʠ ʚʦ 2 ʩʣʝʧʦʤ      

ʧʝʨʝʩʝʚʝ çIs Kasumi 0,22 

II/2è (IS6110, MPB 70Ñ) 

Jurkat ʣʠʟʘʪ 
MPB 64 
IS 6110 

ʚʦ 2 ʩʣʝʧʦʤ ʧʝʨʝʩʝʚʝ 

ʧʦʣʠʤʦʨʬʥʳʝ  

ʧʘʣʦʯʢʦʚʠʜʥʳʝ ʬʦʨʤʳ, 

16s RNA, MPB 70, MPB 

64 çIs Jurkat 402è 

MPB 64 

ʨʦʩʪ ʚ ʧʝʨʚʠʯʥʦʤ ʧʦʩʝʚʝ 

ʯʝʨʝʟ 18 ʜʥ. 
MPB 64 

çIs Jurkat IIè 

Jurkat ʬʠʣʴʪʨʘʪ 

0.22 Õm ʣʠʟʘʪʘ 
neg. 

ʚ 3 ʩʣʝʧʦʤ ʧʝʨʝʩʝʚʝ  

ʢʦʢʢʦʠʜʳ ʚ ʪʝʪʨʘʜʘʭ, 

MPB 64+, 
çIs Jurkat 0.22è 

MPB 64 

ʧʘʣʦʯʢʦʚʠʜʥʳʝ ʬʦʨʤʳ 

(MPB 64, MPB 70) 
çIs Jurkat 0.22 IIè 

ʕʤʙʨʠʦʥʘʣʴʥʘʷ 

ʩʳʚʦʨʦʪʢʘ 
neg. neg. 

ʥʝ  

ʠʩʩʣʝʜʦʚʘʣʠ 
- 

ʌʠʣʴʪʨʘʪ 0.22 

Õm  ʵʤʙʨʠʦʥʘʣʴ-

ʥʦʡ ʩʳʚʦʨʦʪʢʠ 

neg. neg. 
ʥʝ  

ʠʩʩʣʝʜʦʚʘʣʠ 
- 

M. bovis  (ʂ+) 

16sRNA 

MPB 70 

MPB 64 

- 

16sRNA 

MPB 70 MPB 

64 

- 

K- neg. - neg. - 

ʇʨʠ ɼʀʇ ʦʢʨʘʩʢʝ ʢʣʝʪʢʠ Kasumi 

(ʨʠʩʫʥʢʠ 2a, 2b) ʠ Jurkat (ʨʠʩʫʥʢʠ 2c, 2d) 

ʦʢʨʘʰʠʚʘʣʠʩʴ ʚ ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ (ʨʠʩʫʥʢʠ 

2b, 2d, 5b), ʯʪʦ ʫʢʘʟʳʚʘʣʦ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʚ 

ʥʠʭ ʘʥʪʠʛʝʥʦʚ, ʨʝʘʛʠʨʦʚʘʚʰʠʭ ʩ ʘʥʪʠʪʝʣʘ-

ʤʠ ʢ ʘʥʪʠʛʝʥʘʤ ʄɹʊ. ɹʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ 

ʢʦʨʠʯʥʝʚʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʢʣʝʪʦʢ ʦʪʤʝʯʝʥʦ 

ʩ  ʘʥʪʠʩʳʚʦʨʦʪʢʦʡ  ʢ M. tuberculosis  H37Rv,  

ʧʨʠʯʝʤ, ʭʦʪʷ ʠ ʥʝ ʩʪʦʣʴ ʠʥʪʝʥʩʠʚʥʦʝ, ʦʥʦ 

ʦʪʤʝʯʘʣʦʩʴ (ʨʠʩʫʥʦʢ 3), ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘ-

ʣʠ ʘʥʪʠʩʳʚʦʨʦʪʢʫ ʢ M. tuberculosis H37Rv, 

ʘʜʩʦʨʙʠʨʦʚʘʥʥʫʶ ʣʠʟʠʨʦʚʘʥʥʦʡ ʢʨʦʚʴʶ 

ʯʝʣʦʚʝʢʘ ʜʣʷ ʫʜʘʣʝʥʠʷ ʘʥʪʠʪʝʣ ʢ ʪʢʘʥʝ-

ʚʳʤ ʘʥʪʠʛʝʥʘʤ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʚ 

ʥʝʡ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ. 
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ʈʠʩʫʥʦʢ 1. ï ʇʎʈ ɼʅʂ: ʣʠʟʘʪʘ  

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ Kasumi (1a, 20);  

ʬʠʣʴʪʨʘʪʦʚ 0.22 Õm ʣʠʟʘʪʘ Jurkat (1b, 9)  

ʠ Kasumi (1B 8), ʠʥʢʫʙʠʨʦʚʘʥʥʳʭ  

8 ʤʝʩʷʮʝʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37 Áʉ  

ʚ ʩʪʠʤʫʣʷʪʦʨʝ ʨʦʩʪʘ; tub+ ʠ t+  

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ  

(ʩʚʝʨʭʫ ʚʥʠʟ ʣʠʥʠʠ 16s RNA,  

ʄʈɺ70, ʄʈɺ64); m ï ʤʘʨʢʝʨ ʤ.ʤ. 

1ʘ  1b  

  

  

2ʘ  2b  

2c  2d  

ʈʠʩʫʥʦʢ 2. ï ɼʀʇ ʦʢʨʘʩʢʘ ʢʣʝʪʦʢ 

Kasumi (2a, 2b), Jurkat (2c, 2d): 2a, 

2c ï Kasumi ʠ Jurkat ʢʦʥʪʨʦʣʴ 

ʠʥʘʢʪʠʚʘʮʠʠ ʕʇ, ʩʠʥʷʷ  

ʠ ʟʝʣʝʥʦʚʘʪʘʷ ʦʢʨʘʩʢʘ ʢʣʝʪʦʢ  

ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʥʘʢʪʠʚʘʮʠʶ ʕʇ;  

2b, 2d ï ɼʀʇ ʦʢʨʘʩʢʘ ʢʣʝʪʦʢ  

Kasumi, Jurkat Ig ʢ M. bovis.  

ʂʦʨʠʯʥʝʚʘʷ ʦʢʨʘʩʢʘ, ʫʢʘʟʳʚʘʝʪ  

ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʢʣʝʪʢʘʭ  

ʘʥʪʠʛʝʥʦʚ ʄɹʊ; 10Ĭ100  

   

3ʘ  3b  3c  

ʈʠʩʫʥʦʢ 3. ï ɼʀʇ ʦʢʨʘʩʢʘ ʢʣʝʪʦʢ Kasumi ʩ ʘʥʪʠʩʳʚʦʨʦʪʢʦʡ  

ʢ M. tuberculosis H37Rv (3b), ʚ ʪʦʤ ʯʠʩʣʝ ʠʩʪʦʱʝʥʥʦʡ ʢʨʦʚʴʶ ʯʝʣʦʚʝʢʘ (3c),  

3a ï ʢʦʥʪʨʦʣʴ ʠʥʘʢʪʠʚʘʮʠʠ ʕʇ (ʩʠʥʝʝ ʦʢʨʘʰʠʚʘʥʠʝ ʢʣʝʪʦʢ)  

ɺ ʧʦʩʝʚʘʭ ʣʠʟʘʪʦʚ ʢʣʝʪʦʢ Kasumi ʠ 

Jurkat ʯʝʨʝʟ 1-2 ʜʥʷ ʧʦʷʚʠʣʩʷ ʤʝʣʢʠʡ ʩʪʝʢ-

ʣʦʚʠʜʥʳʡ çʥʘʣʝʪè. ɺ ʤʘʟʢʘʭ ʦʙʥʘʨʫʞʝʥʳ 

ʩʠʤʧʣʘʩʪʳ (ʩʝʪʝʚʠʜʥʳʝ ʩʪʨʫʢʪʫʨʳ) (ʨʠʩʫʥ- 

ʢʠ 4a, 4b), ʥʠʪʝʚʠʜʥʳʝ ʬʦʨʤʳ (ʨʠʩʫʥʢʠ 4c, 

4d), ʧʨʦʪʦʧʣʘʩʪʳ, ʚ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʦʚʘ-

ʣʠʩʴ ʧʘʣʦʯʢʦʚʠʜʥʳʝ ʬʦʨʤʳ (ʨʠʩʫʥʦʢ 5a), ʘ 

ʪʘʢʞʝ ʝʜʠʥʠʯʥʳʝ ʧʘʣʦʯʢʦʚʠʜʥʳʝ ʬʦʨʤʳ ʩ 

ʪʠʧʠʯʥʦʡ ʜʣʷ CWD ʄɹʊ ʤʦʨʬʦʣʦʛʠʝʡ 

(ʨʠʩʫʥʢʠ 5b, 5c).  ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ  ʦʥʠ ʨʝʘ- 

ʛʠʨʦʚʘʣʠ ʩ ʘʥʪʠʪʝʣʘʤʠ ʢ ʄɹʊ (ʨʠʩʫʥʢʠ 

4b, 4c, 4d, 5b, 5c), ʯʪʦ ʧʨʦʷʚʣʷʣʦʩʴ ʩʧʝʮʠ-

ʬʠʯʝʩʢʦʡ ʢʦʨʠʯʥʝʚʦʡ ʦʢʨʘʩʢʦʡ. ʀʥʪʝʥ-

ʩʠʚʥʳʡ ʨʦʩʪ ʢʦʣʦʥʠʡ ʧʦʣʫʯʝʥ ʧʦʩʣʝ 2 

çʩʣʝʧʳʭè ʧʝʨʝʩʝʚʦʚ ʣʠʟʘʪʦʚ ʢʣʝʪʦʢ Kasu-

mi ʠ Jurkat, ʘ ʪʘʢʞʝ 3 ʧʝʨʝʩʝʚʦʚ ʬʠʣʴʪʨʘʪʘ 

0.22 Õm Jurkat (ʪʘʙʣʠʮʘ 1). ʇʦʩʝʚ ʵʤʙʨʠʦ-

ʥʘʣʴʥʦʡ ʩʳʚʦʨʦʪʢʠ ʠ ʝʝ ʬʠʣʴʪʨʘʪʘ ʠ 8 

çʩʣʝʧʳʭè ʧʝʨʝʩʝʚʦʚ ʨʦʩʪʘ ʢʦʣʦʥʠʡ ʥʝ     

ʜʘʣʠ. 
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4a 4b 4c 4d 

ʈʠʩʫʥʦʢ 4. ï ʄʘʟʢʠ ʧʦʩʝʚʦʚ ʣʠʟʘʪʦʚ ʢʣʝʪʦʢ Kasumi (4a, 4c) ʠ Jurkat (4b, 4d),  

2-ʡ ʜʝʥʴ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ: 4a ï Kinyoun; 4bï4d ï ɼʀʇ ʦʢʨʘʩʢʘ, 10Ĭ10  

   

5a 5b 5c 

ʈʠʩʫʥʦʢ 5. ï ʄʘʟʢʠ ʧʦʩʝʚʘ Kasumi, 2 ʜʝʥʴ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ:  

5a ï ʦʙʨʘʟʦʚʘʥʠʝ ʧʘʣʦʯʢʦʚʠʜʥʳʭ ʬʦʨʤ ʚ ʧʨʦʪʦʧʣʘʩʪʝ;  

5b ï ʟʝʨʥʠʩʪʘʷ ʧʘʣʦʯʢʘ ʠ ʩʦʭʨʘʥʠʚʰʘʷʩʷ ʢʣʝʪʢʘ; 5c ï ʧʘʣʦʯʢʦʚʠʜʥʳʝ ʬʦʨʤʳ  

    

    

ʈʠʩʫʥʦʢ 6. ï ʇʝʨʚʠʯʥʳʡ ʨʦʩʪ çIs Kasumiè (6a), çIs Jurkat 0.22è (6d) ʠ çIs Jurkatè (6h). 

ʈʦʩʪ ʧʦʩʣʝ 5 ʧʝʨʝʩʝʚʦʚ çIs Kasumiè (6b) ʠ çIs Jurkat 0.22è (6e); 4 ʤʝʩʷʮʘ ʙʝʟ ʧʝʨʝʩʝʚʘ  

çIs Kasumiè (6c) ʠ çIs Jurkat 0,22è (6f). 6g ï ʠʟʦʣʷʪ çʉè ʠʟ ʢʨʦʚʠ ʙʦʣʴʥʦʛʦ ʪʫʙʝʨʢʫʣʝʟʦʤ,  

ʢ ʢʦʪʦʨʦʤʫ çIs Kasumiè ʠ çIs Jurkat 0,22è ʙʳʣʠ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠ ʧʦ ʘʥʪʠʛʝʥʥʦʤʫ  

ʩʦʩʪʘʚʫ. 6a, 6d, 6g ï ɼʀʇ ʦʢʨʘʩʢʘ; 6b, 6c, 6e, 6f, 6h ï Kinyoun, 10Ĭ100  

6b 6c 

6e 6f 6g 6h 

6d 6a 
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ɺ ʢʦʣʦʥʠʷʭ ʣʠʟʘʪʘ Kasumi ʦʙʥʘʨʫʞʝʥʳ 

ʪʝʪʨʘʢʦʢʢʠ (ʨʠʩʫʥʦʢ 6ʘ), ʚ ʢʦʣʦʥʠʷʭ ʬʠʣʴ-

ʪʨʘʪʘ 0.22 Õm Jurkat ï ʢʦʢʢʦʠʜʳ, ʯʘʩʪʦ ʩʦ-

ʙʨʘʥʥʳʝ ʚ ʪʝʪʨʘʜʳ (ʨʠʩʫʥʦʢ 6d). ʇʦʩʣʝ ʥʝ-

ʩʢʦʣʴʢʠʭ ʧʝʨʝʩʝʚʦʚ ʠʟʦʣʷʪʳ ʠʟ ʣʠʟʘʪʘ Kasu-

mi ʠ ʬʠʣʴʪʨʘʪʘ 0.22 Õm Jurkat ʧʦʯʪʠ ʥʝ ʦʪʣʠ-

ʯʘʣʠʩʴ ʧʦ ʤʦʨʬʦʣʦʛʠʠ (ʨʠʩʫʥʢʠ 6b, 6e) ʠ ʧʨʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʙʝʟ ʧʝʨʝʩʝʚʘ ʧʨʠʦʙʨʝʪʘʣʠ 

ʚʠʜ çʧʫʩʪʳʭè ʢʦʢʢʦʠʜʦʚ (ʨʠʩʫʥʢʠ 6c, 6f). 

ɺ ʧʦʩʝʚʝ ʣʠʟʘʪʘ Jurkat ʚʳʨʦʩʣʠ ʭʘʨʘʢ-

ʪʝʨʥʳʝ ʜʣʷ CWD ʄɹʊ ʧʦʣʠʤʦʨʬʥʳʝ ʧʘ-

ʣʦʯʢʦʚʠʜʥʳʝ ʬʦʨʤʳ (ʨʠʩʫʥʦʢ 6g). 

ʈʝʟʫʣʴʪʘʪʳ ʇʎʈ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ 

ʠʟʦʣʷʪʳ ʠʟ ʢʣʝʪʦʢ Kasumi ʠ Jurkat ʩ ʫʯʝʪʦʤ 

ʠʭ ʅʂʋ ʦʪʥʦʩʷʪʩʷ ʢ CWD ʄɹʊ (ʪʘʙʣʠʮʘ 1, 

ʨʠʩʫʥʦʢ 7). 

çIs Kasumiè ʠ çIs Jurkatè ʘʛʛʣʶʪʠ-

ʥʠʨʦʚʘʣʠʩʴ ʘʥʪʠʩʳʚʦʨʦʪʢʘʤʠ ʢ M. tubercu-

losis H37Rv ʠ M. bovis Vallee (ʪʘʙʣʠʮʘ 2),    

ʯʪʦ ʫʢʘʟʳʚʘʣʦ ʥʘ ʥʘʣʠʯʠʝ ʫ ʥʠʭ ʦʙʱʠʭ ʘʥ-

ʪʠʛʝʥʦʚ ʩ ʪʠʧʠʯʥʳʤʠ ʄɹʊ, ʪʝʤ ʥʝ ʤʝʥʝʝ,     

ʘʥʪʠʛʝʥʥʳʡ ʩʦʩʪʘʚ ʵʪʠʭ ʠʟʦʣʷʪʦʚ ʨʘʟ-

ʣʠʯʘʣʩʷ. 

ʈʠʩʫʥʦʢ 7. ï ʇʎʈ (ʩʣʝʚʘ-ʥʘʧʨʘʚʦ) ʤʘʨʢʝʨ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʤʘʩʩʳ, ʘʤʧʣʠʬʠʢʘʪʳ: ʂ+ (ʩʚʝʨʭʫ ʚʥʠʟ 16s RNA, ʄʈɺ70, 

ʄʈɺ64), ɼʅʂ çIs Kasumiè ʠ çIs Jurcatè. ʂʨʘʩʥʘʷ ʩʪʨʝʣʢʘ ï 

ʩʣʝʜʳ ʘʤʧʣʠʬʠʢʘʪʘ MPB 70, ʩʠʥʷʷ ï 16sRNA  

ʊʘʙʣʠʮʘ 2. ï ɸʛʛʣʶʪʠʥʘʮʠʷ ʠʟʦʣʷʪʦʚ Kasumi ʠ Jurkat ʘʥʪʠʩʳʚʦʨʦʪʢʘʤʠ ʢ ʄɹʊ 

ʀʟʦʣʷʪʳ 
ʆʪʨʠʮ. 
ʩʳʚʦʨʦʪʢʘ 

ɸʥʪʠʩʳʚʦʨʦʪʢʠ, ʦʮʝʥʢʘ ʨʝʘʢʮʠʠ 

M. tuberculosis H37Rv M. bovis Vallee 

çIs Kasumiè 

 

- 

 

+++ 
 

++++ 

çIs Jurkatè 

 

- 

 

+++++ 

 

+++++ 

çIs Jurkat 0.22è 

 

- 

 

++++ 
 

++++ 

Staph. aureus ʠ Strept. epidermidis ʥʝ ʘʛʛʣʶʪʠʥʠʨʦʚʘʣʠʩʴ ʘʥʪʠʩʳʚʦʨʦʪʢʘʤʠ 
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ɺ ʈʀɼ ʩʦʥʠʢʘʪ çIs Jurkatè ʠʥʪʝʥ-

ʩʠʚʥʦ ʨʝʘʛʠʨʦʚʘʣ ʩ ʙʦʣʴʰʠʥʩʪʚʦʤ ʘʥʪʠʩʳ-

ʚʦʨʦʪʦʢ ʢ CWD ʄɹʊ, ʦʙʨʘʟʫʷ ʠʜʝʥʪʠʯʥʳʝ 

ʧʨʝʮʠʧʠʪʘʪʳ ʩ ʩʦʥʠʢʘʪʘʤʠ, ʛʦʤʦʣʦʛʠʯʥʳ-

ʤʠ ʘʥʪʠʩʳʚʦʨʦʪʢʘʤ ʠ ʠʟʦʣʷʪʦʤ ʠʟ ʣʠʤʬʘ-

ʪʠʯʝʩʢʦʛʦ ʫʟʣʘ ʢʦʨʦʚʳ, ʙʦʣʴʥʦʡ ʪʫʙʝʨʢʫ-

ʣʝʟʦʤ (ʨʠʩʫʥʦʢ 8, ʪʘʙʣʠʮʘ 3). ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʦʥ ʧʦʯʪʠ ʥʝ ʦʙʨʘʟʦʚʳʚʘʣ ʧʨʝʮʠʧʠʪʘʪʦʚ ʩ 

ʘʥʪʠʩʳʚʦʨʦʪʢʦʡ ʢ CWD ʄɹʊ çʉè ʠʟ ʢʨʦʚʠ 

ʯʝʣʦʚʝʢʘ, ʙʦʣʴʥʦʛʦ ʪʫʙʝʨʢʫʣʝʟʦʤ (ʨʠʩʫʥʦʢ 

8, ʪʘʙʣʠʮʘ 3). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʦʥʠʢʘʪʳ çIs 

Kasumiè ʠ çIs Jurkat 0.22è ʨʝʘʛʠʨʦʚʘʣʠ ʩ 

ʘʥʪʠʩʳʚʦʨʦʪʢʦʡ ʢ CWD ʄɹʊ çʉè, ʦʙʨʘʟʫʷ  

ʠʜʝʥʪʠʯʥʳʝ ʧʨʝʮʠʧʠʪʘʪʳ, ʫʢʘʟʳʚʘʚʰʠʝ ʥʘ 

ʠʭ ʠʤʤʫʥʦʭʠʤʠʯʝʩʢʦʝ ʨʦʜʩʪʚʦ (ʨʠʩʫʥʦʢ 

9). ɺ ʇʀʕʌ ʇɻ ʫ ʥʠʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ    

11-12 ʦʙʱʠʭ ʘʥʪʠʛʝʥʦʚ ʩ CWD ʄɹʊ 

çʉè (ʨʠʩʫʥʦʢ 10), ʥʦ ʩ ʘʥʪʠʩʳʚʦʨʦʪʢʘʤʠ ʢ 

CWD ʄɹʊ ʠʟ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ ʦʥʠ ʧʦ-

ʯʪʠ ʥʝ ʜʘʚʘʣʠ ʧʨʝʮʠʧʠʪʘʪʦʚ (ʪʘʙʣʠʮʘ 3, 

ʨʠʩʫʥʦʢ 9), ʭʦʪʷ ʚ ʀʌɸ, ʚ ʧʦʨʷʜʢʝ ʫʚʝʣʠ-

ʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʝʘʢʮʠʡ, ʨʝʘʛʠʨʦʚʘʣʠ 

ʩ ʘʥʪʠʩʳʚʦʨʦʪʢʘʤʠ ʢ M. tuberculosis H37Rv, 

CWD M. bovis 8 ʠ ʢ ʠʟʦʣʷʪʫ FLK-BLV l.30 

(ʨʠʩʫʥʦʢ 11). 

   

8a  8b  8c  

4  

1a  2  

3  4  

1b  2  

3  

1c  

4  

2  

3  

ʈʠʩʫʥʦʢ 8. ï ʈʀɼ: ʚ ʮʝʥʪʨʝ ʘʥʪʠʩʳʚʦʨʦʪʢʠ a ï ʢ CWD ʄɹʊ ʠʟ FLK-BLV ʩ. 30;  

b ï ʢ CWD ʄɹʊ çBr 2è; c ï ʢ ʠʟʦʣʷʪʫ CWD ʄɹʊ ʠʟ ʵʪʘʣʦʥʘ ʇʇɼ M. bovis AN5.  

ɺ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʣʫʥʢʘʭ (ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʜʠʥʘʢʦʚʦʝ) ʩʦʥʠʢʘʪʳ: 2 ï çIs Jurkatè;  

3 ï ʠʟʦʣʷʪʘ ʠʟ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʫʟʣʘ ʪʫʙʝʨʢʫʣʝʟʥʦʡ ʢʦʨʦʚʳ; 4 ï çIs Jurkat 0.22è;  

ʩʦʥʠʢʘʪʳ: 1ʘ ï CWD ʄɹʊ ʠʟ FLK-BLV ʩ. 30; 1b ï CWD ʄɹʊ çBr 2è;  

1c ï CWD ʄɹʊ ʠʟ ʵʪʘʣʦʥʘ ʇʇɼ M. bovis AN5.  

ʇʨʝʮʠʧʠʪʘʪʳ ʧʣʘʚʥʦ ʩʣʠʚʘʶʪʩʷ (ʠʤʤʫʥʦʭʠʤʠʯʝʩʢʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴ ʘʥʪʠʛʝʥʦʚ) 

ʈʠʩʫʥʦʢ 9. ï ʈʀɼ: ʚ ʮʝʥʪʨʝ ʘʥʪʠʩʳʚʦʨʦʪʢʘ ʢ CWD ʄɹʊ çʉè; 

ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʣʫʥʢʘʭ ʩʦʥʠʢʘʪʳ (ʩʣʝʚʘ-ʥʘʧʨʘʚʦ):  

çIs Kasumiè, çIs Jurkat 0.22è, CWD ʄɹʊ çʉè  

1  2 1  3  1  1  

ʈʠʩʫʥʦʢ 10. ï ʇʀʕʌ ʇɻ ʩʦʥʠʢʘʪʘ CWD ʄɹʊ çʉè (1 ï ʚ ʢʨʫʛʣʳʭ ʣʫʥʢʘʭ, 100 ʤʢʣ). ɺ ʇɻ 

(ʚʳʜʝʣʝʥ ʣʠʥʠʷʤʠ) ʚʥʝʩʝʥʦ ʧʦ 60 ʤʢʣ ʩʦʥʠʢʘʪʦʚ çIs Kasumiè (2) ʠ çIs Jurkat 0.22è (3).  

ɺ ʛʝʣʝ II ʥʘʧʨʘʚʣʝʥʠʷ ʘʥʪʠʩʳʚʦʨʦʪʢʘ ʢ CWD ʄɹʊ çʉè (41 ʤʢʣ/ʩʤ3 ʘʛʘʨʦʟʳ).  

ɺ ʧʨʘʚʳʭ ʯʘʩʪʷʭ ʛʝʣʝʡ ʚ ʨʝʘʢʮʠʠ ʫʯʘʩʪʚʫʶʪ ʘʥʪʠʛʝʥʳ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʥʠʢʘʪʦʚ,  

ʚʣʠʷʷ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʝʮʠʧʠʪʘʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʠ ʠʤʤʫʥʦʭʠʤʠʯʝʩʢʦʤ ʨʦʜʩʪʚʝ  

ʤʦʛʫʪ ʙʳʪʴ ʚʳʰʝ, ʠʩʯʝʟʘʪʴ, ʦʙʨʘʟʦʚʳʚʘʪʴ ʙʘʟʦʚʳʝ ʣʠʥʠʠ (ʩʪʨʝʣʢʠ) 
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ʈʠʩʫʥʦʢ 11. ï ʈʝʟʫʣʴʪʘʪʳ ʀʌɸ  

ʩʦʥʠʢʘʪʘ çIs Kasumiè.  

ʆʩʴ ʘʙʩʮʠʩʩ ï ʨʘʟʚʝʜʝʥʠʷ ʩʳʚʦʨʦʪʦʢ,  

ʦʩʴ ʦʨʜʠʥʘʪ ï ʆʇ  

ʈʠʩʫʥʦʢ 12. ï ʅʘʯʘʣʦ ʨʦʩʪʘ ʚ ʧʦʩʝʚʘʭ ʬʠʣʴʪʨʘʪʘ 0.22 Õm Kasumi II (12a) ʠ ʣʠʟʘʪʘ Jurkat 

II (12b) ʧʦʩʣʝ 8 ʤʝʩʷʮʝʚ ʠʥʢʫʙʘʮʠʠ ʚ ʩʪʠʤʫʣʷʪʦʨʝ ʨʦʩʪʘ. ɺʠʜʥʳ ʢʨʘʩʥʦʚʘʪʳʝ (ʂʋ) 

ʬʨʘʛʤʝʥʪʳ ʢʣʝʪʦʢ (ʩʪʨʝʣʢʠ). Kinyoun; 12a ï 10Ĭ100; 12b ï ʫʚʝʣʠʯʝʥʠʝ ʥʘ 50 %  

  

12a  12b  

ʈʠʩʫʥʦʢ 13. ï ʈʦʩʪ ʬʠʣʴʪʨʘʪʦʚ 0.22 Õm Kasumi II/1 (13aï13c) ʠ Jurkat II (13dï13f) ʚ  

ʧʝʨʝʩʝʚʘʭ, 13f ï ʟʘʤʝʪʝʥ ʢʨʘʩʥʦʚʘʪʳʡ ʦʪʪʝʥʦʢ ʢʣʝʪʦʢ (ʯʘʩʪʠʯʥʘʷ ʂʋ), Kinyoun, 10Ĭ100  

   

   

13d  13e  13f  

13a  13b  13c  

ʃʠʟʘʪʳ ʠ ʬʠʣʴʪʨʘʪʳ ʢʣʝʪʦʢ Kasumi 

ʠ Jurkat ʙʳʣʠ 8 ʤʝʩʷʮʝʚ ʚʳʜʝʨʞʘʥʳ ʚ ʩʪʠ-

ʤʫʣʷʪʦʨʝ ʨʦʩʪʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37 Áʉ, ʙʝʟ 

ʧʨʠʟʥʘʢʦʚ ʧʨʦʨʦʩʪʘ. ʇʨʠ ʧʦʩʝʚʝ ʥʘ ʩʨʝʜʫ 

Myʩʉel DW ʣʠʟʘʪ Jurkat, ʬʠʣʴʪʨʘʪʳ      

0.22 Õm Kasumi ʠ Jurkat ʜʘʣʠ ʨʦʩʪ ʢʦʣʦʥʠʡ 

(ʠʟʦʣʷʪʳ ʦʙʦʟʥʘʯʝʥʳ ʩʠʤʚʦʣʦʤ çIIè), ʧʨʠ-

ʯʝʤ ʨʦʩʪ ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ ʚ ʠʩʭʦʜʥʦʤ ʧʦ-

ʩʝʚʝ ʬʠʣʴʪʨʘʪʘ Kasumi (çIs Kasumi 0.22 

II/1è) ʠ ʚʦ 2 ʩʣʝʧʦʤ ʧʝʨʝʩʝʚʝ (çIs Kasumi 

0.22 II/2è). 

ʈʦʩʪ ʥʘʯʠʥʘʣʩʷ ʧʦʷʚʣʝʥʠʝʤ ʩʝʪʝʧʦ-

ʜʦʙʥʳʭ (ʨʠʩʫʥʦʢ 12a) ʠ ʟʝʨʥʠʩʪʳʭ ʥʠʪʝʧʦ-

ʜʦʙʥʳʭ (ʨʠʩʫʥʦʢ 12b) ʩʪʨʫʢʪʫʨ, ʠʥʦʛʜʘ ʩ 

ʂʋ ʬʨʘʛʤʝʥʪʘʤʠ (ʨʠʩʫʥʦʢ 12b). ʇʦʟʞʝ 

ʧʦʷʚʣʷʣʠʩʴ ʧʦʣʠʤʦʨʬʥʳʝ ʧʘʣʦʯʢʦʚʠʜʥʳʝ 

ʬʦʨʤʳ ʩ ʪʠʧʠʯʥʦʡ ʜʣʷ CWD ʄɹʊ ʤʦʨʬʦ-

ʣʦʛʠʝʡ (ʨʠʩʫʥʢʠ 13, 14), ʧʨʠʯʝʤ ʯʘʩʪʴ ʢʣʝ-

ʪʦʢ ʠʤʝʣʘ ʢʨʘʩʥʦʚʘʪʳʡ ʦʪʪʝʥʦʢ ʠʣʠ ʫʯʘʩʪ-

ʢʠ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ, ʯʪʦ ʫʢʘʟʳʚʘʣʦ ʥʘ ʠʭ 

ʯʘʩʪʠʯʥʫʶ ʂʋ (ʨʠʩʫʥʢʠ 12b, 13f, 14b). 
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ʀʟʦʣʷʪʳ II ʠʤʝʣʠ ʙʣʠʟʢʠʡ ʘʥʪʠʛʝʥ-

ʥʳʡ ʩʦʩʪʘʚ, ʢʦʪʦʨʳʡ ʧʦʯʪʠ ʥʝ ʦʪʣʠʯʘʣʩʷ ʦʪ 

ʘʥʪʠʛʝʥʥʦʛʦ ʩʦʩʪʘʚʘ çIs Jurkatè I ʵʪʘʧʘ 

(ʪʘʙʣʠʮʘ 3, ʨʠʩʫʥʢʠ 15ï17). ʈʘʟʣʠʯʠʷ ʢʘʩʘ-

ʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʪʠʛʝʥʦʚ, 

ʯʪʦ ʙʳʣʦ ʟʘʤʝʪʥʦ ʚ ʈʀʕʌ ʧʦ ʚʳʩʦʪʝ ʧʨʝ-

ʮʠʧʠʪʘʪʦʚ (ʨʠʩʫʥʢʠ 15, 16). ɺ ʈʀɼ ʠʤʤʫ-

ʥʦʜʦʤʠʥʘʥʪʥʳʝ ʘʥʪʠʛʝʥʳ çIs Kasumiè ʠ 

çIs Jurkatè ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʠʤʤʫʥʦʭʠʤʠ-

ʯʝʩʢʫʶ ʠʜʝʥʪʠʯʥʦʩʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʠʟʦʣʷ-

ʪʦʤ ʠʟ FLK-BLV c. 27 [15] ʠ ʠʟʦʣʷʪʦʤ ʠʟ 

ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʫʟʣʘ ʩ ʪʫʙʝʨʢʫʣʝʟʥʳʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ (ʨʠʩʫʥʦʢ 17). 

ʈʘʥʝʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʄɹʊ ʠ 

ʠʭ CWD ʬʦʨʤʳ ʦʙʣʘʜʘʶʪ ʫʥʠʢʘʣʴʥʳʤʠ 

ʘʜʘʧʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [18, 19]. ɺ ʩʚʷʟʠ  

c ɻ ʪʠʤ  ʠʩʩʣʝʜʦʚʘʣʠ  ʩʧʦʩʦʙʥʦʩʪʴ ʠʟʦʣʷʪʦʚ  

ʠʟ ʣʝʡʢʦʟʥʳʭ ʢʣʝʪʦʢ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʞʠʟ-

ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʧʦʩʣʝ ʜʝʟʠʥʪʝʛʨʘʮʠʠ ʠ 

ʬʠʣʴʪʨʘʮʠʠ ʯʝʨʝʟ ʩʪʝʨʠʣʠʟʫʶʱʠʝ ʠ ʫʣʴ-

ʪʨʘʬʠʣʴʪʨʳ. ɼʣʷ ʵʪʦʛʦ ʢʣʝʪʢʠ çIs Kasumi 

II 0.22/2è ʠ çIs Jurkat II 0.22è ʚ 0,5%-ʥʦʤ 

ʨʘʩʪʚʦʨʝ ʬʝʥʦʣʘ ʩ 0,1 % ʘʟʠʜʘ ʥʘʪʨʠʷ (ʨʅ 

7,4) ʨʘʟʨʫʰʘʣʠ ʫʣʴʪʨʘʟʚʫʢʦʤ. ʋʮʝʣʝʚʰʠʝ 

ʢʣʝʪʢʠ ʠ ʢʣʝʪʦʯʥʳʝ ʩʪʝʥʢʠ ʦʪʜʝʣʷʣʠ ʮʝʥ-

ʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ (6000g). ʉʦʥʠʢʘʪʳ ʬʠʣʴ-

ʪʨʦʚʘʣʠ ʯʝʨʝʟ Amicon UltracelÈ 100 K, ʫʣʴ-

ʪʨʘʬʠʣʴʪʨʘʪʳ ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ MillexÈ 

GP 0.22 Õm, ʩʤʝʰʠʚʘʣʠ ʩʦ ʩʪʠʤʫʣʷʪʦʨʦʤ 

ʨʦʩʪʘ (1:3), 48 ʯ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝ-

ʨʘʪʫʨʝ 37 Áʉ ʠ ʩʝʷʣʠ ʥʘ ʩʨʝʜʫ Myʩʉel DW. 

ɺ ʧʨʦʮʝʩʩʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩʜʝʣʘʥʦ 3 

çʩʣʝʧʳʭè ʧʝʨʝʩʝʚʘ. 

 

ʊʘʙʣʠʮʘ 3. ï ɸʥʪʠʛʝʥʥʳʡ ʩʦʩʪʘʚ ʠʟʦʣʷʪʦʚ ʠʟ ʣʠʟʘʪʦʚ ʠ ʬʠʣʴʪʨʘʪʦʚ ʢʣʝʪʦʢ Kasumiè ʠ Jurkat, 

ʚʳʜʝʣʝʥʥʳʭ ʥʘ I, II ʠ III ʵʪʘʧʝ 

ʉʦʥʠʢʘʪʳ 

ʏʠʩʣʦ ʣʠʥʠʡ ʧʨʝʮʠʧʠʪʘʮʠʠ ʩ ʘʥʪʠʩʳʚʦʨʦʪʢʘʤʠ 

M. tu-

berculosis 

H37Rv 

CWD  

M. tubercu-

losis H37Rv 

çDè 

Is FLK-

BLV 
ʩ. 30 

çBr2è çʉè 
çIs st 

PPDè 

Is FLK-

BLV 
ʅʉ 0.22 

ʉʦʥʠʢʘʪʳ 
ʛʦʤʦʣʦʛʠʯʥʳʝ ʘ/ʩ 

6 5-6 6 6 8-9 10 6 5-6 

CWD M.tuberculosis H37Rv 3-4 5-6 6-7 4-6 5-7 0-1 5-7 5-7 

Is Kasumi 0-1ʍ 0-1 0-1 0-1 0 3-4 0-1 0-1 

Is Jurkat 0.22 0-1 0-1 0-1 0 0-1 4-5 0-1 0-1 

Is Jurkat 1-2 5-6 6-7 6-7 7-9 0-1 6-7 4-5 

Is Kasumi II 0.22/1 0-1 5-6 5 4-5 4-5 0-1 4-5 4-5 

Is Kasumi II 0.22/2 0-1 5-6 3-4 4 4-5 0-1 3-4 4 

Is Kasumi II 0.22/2  

100 kDa+0.22 
1-2 5-6 4 4 5 0-1 4 4 

Is Jurkat II 0-1 4 5 4-5 4-5 0-1 4-5 4 

Is Jurkat II 0.22 0-1 5-6 5 4 4-5 0-1 3-4 4 

Is Jurkat II 0.22  

100 kDa+0.22 
0-1 5-6 5 4-5 6 0-1 4-5 4-6 

ʇʨʠʤʝʯʘʥʠʝ ī 0-1ʍ ï ʥʝʯʝʪʢʠʡ, ʩʣʘʙʳʡ ʧʨʝʮʠʧʠʪʘʪ 

   

14a  14b  14c  

ʈʠʩʫʥʦʢ 14. ï ʈʦʩʪ ʬʠʣʴʪʨʘʪʘ 0.22 Õm Kasumi II/2. 14a, 14b ï ʧʝʨʚʠʯʥʳʡ ʨʦʩʪ; 14c ï ʨʦʩʪ 

ʚ ʧʝʨʝʩʝʚʝ. 14b ï ʟʘʤʝʪʝʥ ʢʨʘʩʥʦʚʘʪʳʡ ʦʪʪʝʥʦʢ ʢʣʝʪʦʢ (ʯʘʩʪʠʯʥʘʷ ʂʋ), Kinyoun, 10Ĭ100  



 

 

ʀʄʄʋʅʆɹʀʆʃʆɻʀʗ 

1/2020                                 ʕʧʠʟʦʦʪʦʣʦʛʠʷ ʀʤʤʫʥʦʙʠʦʣʦʛʠʷ ʌʘʨʤʘʢʦʣʦʛʠʷ ʉʘʥʠʪʘʨʠʷ                                33 

ʈʦʩʪ ʚ ʧʦʩʝʚʝ ʫʣʴʪʨʘʬʠʣʴʪʨʘʪʘ ʩʦʥʠ-

ʢʘʪʘ çIs Jurkat II 0.22è ʧʦʷʚʠʣʩʷ ʚʦ 2 

çʩʣʝʧʦʤè ʧʝʨʝʩʝʚʝ ʯʝʨʝʟ 14 ʜʥʝʡ (çIs Jurkat 

II 0.22 100kDa+0.22è), çIs Kasumi II 0.22/2è ï 

ʯʝʨʝʟ 16 ʜʥʝʡ (çIs Kasumi II 0.22/2 

100kDa+0.22è). ɺ ʤʘʟʢʘʭ ʦʙʦʠʭ ʠʟʦʣʷʪʦʚ 

ʦʙʥʘʨʫʞʠʚʘʣʠ ʭʘʨʘʢʪʝʨʥʳʝ ʧʦʣʠʤʦʨʬʥʳʝ 

ʧʘʣʦʯʢʦʚʠʜʥʳʝ ʬʦʨʤʳ (ʨʠʩʫʥʦʢ 18). ʇʨʠ 

ʠʭ ʧʝʨʝʩʝʚʘʭ ʚ ʢʣʝʪʢʘʭ ʧʦʷʚʣʷʣʠʩʴ ʂʋ 

ʬʨʘʛʤʝʥʪʳ (ʨʠʩʫʥʦʢ 19a), ʠ ʯʘʩʪʴ ʢʣʝʪʦʢ 

ʧʨʠʦʙʨʝʪʘʣʘ ʢʨʘʩʥʦʚʘʪʳʡ ʦʪʪʝʥʦʢ (ʯʘʩʪʠʯ-

ʥʘʷ ʂʋ) (ʨʠʩʫʥʢʠ 19b, 19c). ʂʨʦʤʝ ʪʦʛʦ, ʚ 

çIs Jurkat II 0.22 100kDa+0.22è ʠ çIs Kasumi 

II 0.22/2 100kDa+0.22è ʚʩʪʨʝʯʘʣʠʩʴ ʘʙʩʦ-

ʣʶʪʥʦ ʠʜʝʥʪʠʯʥʳʝ ʬʦʨʤʳ (ʨʠʩʫʥʢʠ 18, 19). 

ɹʦʣʝʝ ʪʦʛʦ, ʦʥʠ ʠʤʝʣʠ ʦʯʝʥʴ ʙʣʠʟʢʠʡ ʘʥʪʠ- 

ʛʝʥʥʳʡ ʩʦʩʪʘʚ ʠ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚʳʨʘ-

ʞʝʥʥʦʝ ʘʥʪʠʛʝʥʥʦʝ ʨʦʜʩʪʚʦ ʩ CWD  M. tu-

berculosis H37Rv (ʨʠʩʫʥʢʠ 20, 21). 

ʀʟ-ʟʘ ʚʘʢʮʠʥʘʮʠʠ ɹʎɾ, ʘʢʪʠʚʥʦʡ 

ʠʣʠ ʣʘʪʝʥʪʥʦʡ ʪʫʙʝʨʢʫʣʝʟʥʦʡ ʠʥʬʝʢʮʠʠ 

ʢʣʝʪʢʠ ʪʢʘʥʝʡ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ, ʙʦʣʴ-

ʥʳʭ ʣʝʡʢʦʟʦʤ, ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʤʠʢʦʙʘʢʪʝ-

ʨʠʘʣʴʥʳʝ ʘʥʪʠʛʝʥʳ ʠ ɼʅʂ. ʅʦ ʤʘʣʦʚʝʨʦʷʪ-

ʥʦ, ʯʪʦ ʵʪʦ ʤʦʞʝʪ ʜʝʩʷʪʠʣʝʪʠʷʤʠ ʧʨʦʜʦʣ-

ʞʘʪʴʩʷ ʚ ʣʠʤʬʦʮʠʪʘʭ in vitro, ʝʩʣʠ ʄɹʊ ʥʝ 

ʩʚʷʟʘʥʳ ʩ ʵʪʠʦʣʦʛʠʝʡ ʣʝʡʢʝʤʠʡ. ɺ ʢʫʣʴʪʫ-

ʨʘʭ ʣʝʡʢʦʟʥʳʭ ʤʠʝʣʦʙʣʘʩʪʦʚ Kasumi ʠ ʊ-

ʣʠʤʬʦʮʠʪʦʚ Jurkat ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʤʠʢʦ-

ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʘʥʪʠʛʝʥʳ. ʈʘʥʝʝ ʘʥʪʠʛʝʥʳ, 

ʨʦʜʩʪʚʝʥʥʳʝ ʘʥʪʠʛʝʥʘʤ ʄɹʊ, ʙʳʣʠ ʦʙʥʘ-

ʨʫʞʝʥʳ ʚ ʢʣʝʪʢʘʭ ʦʧʫʭʦʣʝʡ [22, 23]. 

ʈʠʩʫʥʦʢ 16. ï ʈʀʕʌ ʩʦʥʠʢʘʪʦʚ (ʧʦ 100 ʤʢʣ): 1 ï Is Jurkat;  

2 ï Is Jurkat II; 3 ï Is Kasumi II 0.22/1; 4 ï Is Kasumi II 0.22/2, 

ʘʥʪʠʩʳʚʦʨʦʪʢʘ ʢ çIs st PPDè (40 ʤʢʣ/ʩʤ3 ʘʛʘʨʦʟʳ).  

ɺʠʜʥʦ, ʯʪʦ ʠʟʦʣʷʪʳ ʠʤʝʶʪ ʙʣʠʟʢʠʡ ʘʥʪʠʛʝʥʥʳʡ ʩʦʩʪʘʚ,  

ʨʘʟʣʠʯʠʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ  

ʦʪʜʝʣʴʥʳʭ ʘʥʪʠʛʝʥʦʚ 

1  2  3 4  

ʈʠʩʫʥʦʢ 17. ï ʈʀɼ: ʚ ʮʝʥʪʨʝ ʘʥʪʠʩʳʚʦʨʦʪʢʘ  

ʢ CWD ʄɹʊ ʅʉ ʬʠʣʴʪʨ, ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʣʫʥʢʘʭ  

ʩʦʥʠʢʘʪʳ: CWD ʄɹʊ ʠʟ FLK-BLV ʩ. 27, çIs Jurkat IIè,  

çIs Jurkat II 0.22è, çIs Jurkatè, çIs Kasumi II 0.22/2è,  

CWD ʄɹʊ ʠʟ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʫʟʣʘ  

ʩ ʪʫʙʝʨʢʫʣʝʟʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ 

ʈʠʩʫʥʦʢ 18. ï ʇʝʨʚʠʯʥʳʡ ʨʦʩʪ  

çIs Jurkat II 0.22 100 kDa+0.22è (a),  

çIs Kasumi II 0.22/2 100 kDa+0.22è(b), 

Kinyoun, 10Ĭ100  

  

18a  18b  

ʅʦ ʵʪʦ ʦʙʲʷʩʥʷʣʦʩʴ ʩʢʦʨʝʝ ʠʤʤʫʥʦ-

ʭʠʤʠʯʝʩʢʠʤ ʨʦʜʩʪʚʦʤ ʦʧʫʭʦʣʝʚʳʭ ʠ ʤʠʢʦ-

ʙʘʢʪʝʨʠʘʣʴʥʳʭ  ʘʥʪʠʛʝʥʦʚ,  ʘ  ʥʝ ʧʝʨʩʠʩʪʝʥ- 

ʮʠʝʡ ʄɹʊ. ʆʙʥʘʨʫʞʝʥʠʝ ʚ ʣʝʡʢʦʟʥʳʭ 

ʢʣʝʪʢʘʭ ʥʝ ʪʦʣʴʢʦ ʘʥʪʠʛʝʥʦʚ, ʥʦ ʠ ɼʅʂ 

ʄɹʊ,  ʘ ʪʘʢʞʝ ʚʳʜʝʣʝʥʠʝ CWD ʄɹʊ ʧʦʢʘ- 
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ʈʠʩʫʥʦʢ 19. ï ʏʘʩʪʠʯʥʦ ʂʋ ʢʣʝʪʢʠ ʠ ʠʭ ʬʨʘʛʤʝʥʪʳ (ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ) ʚ ʧʝʨʝʩʝʚʘʭ  

çIs Jurkat II 0.22 100 kDa+0.22è (a, b) ʠ çIs Kasumi II 0.22/2 100 kDa+0.22è (c).  

ɸ ï ʯʝʨʥʘʷ ʩʪʨʝʣʢʘ ï ʂʋ ʟʝʨʥʦ ʚ ʮʝʥʪʨʝ ʜʣʠʥʥʦʡ ʧʘʣʦʯʢʠ,  

b ï ʢʨʘʩʥʦʚʘʪʳʝ ʦʨʝʦʣʳ ʢʣʝʪʦʢ, ʢʨʘʩʥʘʷ ʩʪʨʝʣʢʘ (b ʠ c) ï  

ʦʜʠʥʘʢʦʚʳʝ ʬʦʨʤʳ ʢʣʝʪʦʢ, Kinyoun, 10Ĭ100  

   

a  b  c  

4  

1  

2  

3  ʈʠʩʫʥʦʢ 20. ï ɺ ʮʝʥʪʨʝ ʘʥʪʠʩʳʚʦʨʦʪʢʘ ʢ CWD  

M. tuberculosis H37Rv. ɺ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʣʫʥʢʘʭ  

ʩʦʥʠʢʘʪʳ: 1 ï çIs Kasumi II 0.22/2 100kDa+0.22è;  

2 ï çIs Jurkat II 0.22 100kDa+0.22è;  

3 ï çIs HeLa 3kDa+0.22è;  

4 ï CWD M. tuberculosis H37Rv  

ʅʘ I ɻʪʘʧʝ ʠʟ ʣʠʟʘʪʘ Kasumi ʠ ʬʠʣʴ-

ʪʨʘʪʘ 0.22 Jurkat ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʢʦʢʢʦʠʜʳ, 

ʩʦʙʨʘʥʥʳʝ ʚ ʪʝʪʨʘʜʳ, ʢʦʪʦʨʳʝ ʧʨʠ ʧʝʨʝʩʝ-

ʚʘʭ  ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʦʜʠʥʘʢʦʚʳʝ,  

ʯʘʩʪʦ çʧʫʩʪʳʝè ʢʦʢʢʦʠʜʳ. ʅʝʩʢʦʣʴʢʦ ʧʦʟ-

ʞʝ ʠʟ ʣʠʟʘʪʘ ʢʣʝʪʦʢ Jurkat ʙʳʣʠ ʚʳʜʝʣʝʥʳ 

ʧʦʣʠʤʦʨʬʥʳʝ ʧʘʣʦʯʢʦʚʠʜʥʳʝ ʬʦʨʤʳ. 

ʈʠʩʫʥʦʢ 21. ï ʇʀʕʌ ʇɻ (ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤ  

ʛʝʣʝʤ) ʩʦʥʠʢʘʪʘ CWD M. tuberculosis H37Rv 

(ʧʦ100 ʤʢʣ ʚ ʢʨʫʛʣʳʭ ʣʫʥʢʘʭ) ʠ ʩʦʥʠʢʘʪʘ  

çIs Jurkat 100 kDa+0.22è (ʧʦ 100 ʤʢʣ ʚ ʇɻ),  

ʚ ʛʝʣʝ II ʥʘʧʨʘʚʣʝʥʠʷ 0,5 ʤʣ ʘʥʪʠʩʳʚʦʨʦʪʢʠ  

ʢ CWD M. tuberculosis H37Rv. ʇʨʝʮʠʧʠʪʘʪʳ  

ʦʙʱʠʭ ʘʥʪʠʛʝʥʦʚ ʚʳʜʝʣʝʥʳ ʩʪʨʝʣʢʘʤʠ 

ʟʘʣʦ ʩʚʷʟʴ ʪʫʙʝʨʢʫʣʝʟʥʦʡ ʠʥʬʝʢʮʠʠ ʩ ʣʝʡ-

ʢʝʤʠʷʤʠ. ʉ ʵʤʙʨʠʦʥʘʣʴʥʦʡ ʩʳʚʦʨʦʪʢʦʡ, 

ʜʦʙʘʚʣʷʝʤʦʡ ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ (ʥʘʠ-

ʙʦʣʝʝ ʚʝʨʦʷʪʥʳʡ ʢʦʤʧʦʥʝʥʪ, ʚ ʢʦʪʦʨʦʤ ʤʦ-

ʛʫʪ ʙʳʪʴ ʄɹʊ), ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʪʨʠʮʘ-

ʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʄɹʊ ʥʘʭʦʜʠʣʠʩʴ ʚ ʣʝʡʢʦʟʥʳʭ ʢʣʝʪ-

ʢʘʭ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʚ ʚʠʨʫʩʦʧʦʜʦʙʥʦʡ ʬʦʨ-

ʤʝ, ʪʘʢ ʢʘʢ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʷʚʥʳʭ ʙʘʢʪʝʨʠ-

ʘʣʴʥʳʭ ʬʦʨʤ, ʘ CWD ʄɹʊ ʫʜʘʣʦʩʴ ʚʳʜʝ-

ʣʠʪʴ  ʥʝ  ʪʦʣʴʢʦ  ʠʟ ʣʠʟʘʪʦʚ ʢʣʝʪʦʢ,  ʥʦ ʠ ʠʟ  

ʠʭ ʬʠʣʴʪʨʘʪʦʚ 0.22 Õm. ɺʦʟʤʦʞʥʦ, ɼʅʂ 

ʚʠʨʫʩʦʧʦʜʦʙʥʳʭ ʬʦʨʤ ʄɹʊ ʠʣʠ ʝʝ ʬʨʘʛ-

ʤʝʥʪʳ ʙʳʣʠ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʛʝʥʦʤ ʭʦʟʷʠ-

ʥʘ, ʢʘʢ ʫ ʨʝʪʨʦʚʠʨʫʩʦʚ. ɿʘ ʩʯʝʪ ʵʪʦʛʦ ʤʦʛ-

ʣʠ ʩʠʥʪʝʟʠʨʦʚʘʪʴʩʷ ʤʠʢʦʙʘʢʪʝʨʠʘʣʴʥʳʝ 

ʘʥʪʠʛʝʥʳ ʠ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʦʚʳʝ ʚʠʨʫʩʦ-

ʧʦʜʦʙʥʳʝ ʬʦʨʤʳ. ʊʘʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʙʥʘʨʫʞʝʥʠʝ ʠʥʪʝʛʨʘʮʠʠ 

ʛʝʥʦʤʘ ʄɹʊ ʠʣʠ ʝʛʦ ʯʘʩʪʠ ʚ ɼʅʂ ʯʝʣʦʚʝʢʘ 

ʧʨʠ ʘʜʝʥʦʢʘʨʮʠʥʦʤʘʭ ʣʝʛʢʠʭ [14]. 
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ʂʦʢʢʦʠʜʳ Kasumi ʠ Jurkat 0.22 ʠʤʝ-

ʣʠ ʙʣʠʟʢʠʡ ʘʥʪʠʛʝʥʥʳʡ ʩʦʩʪʘʚ ʠ ʦʙʱʠʝ ʘʥ-

ʪʠʛʝʥʳ ʩ ʪʠʧʠʯʥʳʤʠ ʄɹʊ, ʥʦ ʟʘʤʝʪʥʦ ʦʪ-

ʣʠʯʘʣʠʩʴ ʦʪ ʘʥʪʠʛʝʥʥʦʛʦ ʩʦʩʪʘʚʘ çIs Jurkatè 

ʠ ʜʨʫʛʠʭ ʰʪʘʤʤʦʚ CWD ʄɹʊ. ʀʩʢʣʶʯʝʥʠʝ 

ʩʦʩʪʘʚʠʣʠ CWD ʄɹʊ çʉè ʠʟ ʢʨʦʚʠ ʯʝʣʦʚʝ-

ʢʘ, ʙʦʣʴʥʦʛʦ ʪʫʙʝʨʢʫʣʝʟʦʤ, ʩ ʫʩʪʦʡʯʠʚʦ-

ʩʪʴʶ ʢ ʠʟʦʥʠʘʟʠʜʫ, ʧʠʨʘʟʠʥʘʤʠʜʫ, ʵʪʘʤʙʫ-

ʪʦʣʫ (ʨʠʩʫʥʦʢ 6g), ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʦʪʣʠʯʘ-

ʣʠʩʴ ʧʦ ʘʥʪʠʛʝʥʥʦʤʫ ʩʦʩʪʘʚʫ ʦʪ CWD 

ʰʪʘʤʤʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʨʘʙʦʪʝ, ʠ  ʠʤʝ- 

ʣʠ ʬʦʨʤʫ ʢʦʢʢʦʠʜʦʚ (ʨʠʩʫʥʦʢ 6g). ʅʝ ʠʩ-

ʢʣʶʯʝʥʦ, ʯʪʦ ʧʝʨʚʠʯʥʦʝ ʚʳʜʝʣʝʥʠʝ ʢʦʢʢʦ-

ʠʜʦʚ CWD ʄɹʊ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʣʝʡʢʦʟ-

ʥʳʝ ʢʣʝʪʢʠ ʤʥʦʛʦ ʣʝʪ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠʩʴ ʥʘ 

ʩʨʝʜʘʭ ʩ ʘʥʪʠʙʠʦʪʠʢʘʤʠ. ʅʘʜʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʫ CWD ʄɹʊ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ çIs Jurkatè, 

ʧʨʠ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʢʦʥʪʘʢʪʘʭ ʩ ʘʥʪʠʙʠʦ-

ʪʠʢʘʤʠ ʨʝʟʢʦ ʤʝʥʷʣʘʩʴ ʤʦʨʬʦʣʦʛʠʷ, ʠ ʧʨʠ 

ʨʘʟʚʠʪʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʧʦʧʫʣʷʮʠʷʭ 

ʥʘʯʠʥʘʣʠ ʧʨʝʚʘʣʠʨʦʚʘʪʴ ʢʦʢʢʦʠʜʳ (ʨʠʩʫ- 

ʥʦʢ 22). 

ʈʠʩʫʥʦʢ 22. ï ʀʟʤʝʥʝʥʠʝ ʤʦʨʬʦʣʦʛʠʠ 

çIs Jurkatè ʧʦʜ ʜʝʡʩʪʚʠʝʤ  

ʘʥʪʠʙʠʦʪʠʢʦʚ: a ï ʠʩʭʦʜʥʳʡ  

çIs Jurkatè (ʧʦʣʠʤʦʨʬʥʳʝ  

ʧʘʣʦʯʢʦʚʠʜʥʳʝ ʬʦʨʤʳ);  

b ï çIs Jurkatè ʧʦʩʣʝ 4 ʢʦʥʪʘʢʪʦʚ  

ʚ ʜʠʬʬʫʟʠʦʥʥʦʤ ʪʝʩʪʝ  

ʩ ʘʟʠʪʨʦʤʠʮʠʥʦʤ  

(ʧʦʷʚʣʝʥʠʝ ʢʦʢʢʦʠʜʦʚ)  

  

a  b  

ʇʦʩʣʝ ʜʣʠʪʝʣʴʥʦʡ ʠʥʢʫʙʘʮʠʠ ʩʦ ʩʪʠ-

ʤʫʣʷʪʦʨʦʤ ʨʦʩʪʘ ʫʜʘʣʦʩʴ ʥʝ ʪʦʣʴʢʦ ʚʳʜʝ-

ʣʠʪʴ CWD ʄɹʊ ʠʟ ʚʩʝʭ ʣʠʟʘʪʦʚ ʠ ʬʠʣʴʪʨʘ-

ʪʦʚ (ʥʘ I ɻʪʘʧʝ CWD ʄɹʊ ʥʝ ʚʳʜʝʣʝʥʳ ʠʟ 

ʬʠʣʴʪʨʘʪʘ ʢʣʝʪʦʢ Kasumi), ʥʦ ʧʦʣʫʯʠʪʴ 

ʠʟʦʣʷʪʳ ʩ ʦʯʝʥʴ ʙʣʠʟʢʦʡ ʤʦʨʬʦʣʦʛʠʝʡ ʠ 

ʘʥʪʠʛʝʥʥʳʤ ʩʦʩʪʘʚʦʤ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦ-

ʚʘʣʦ ʦ ʪʦʤ, ʯʪʦ ʄɹʊ ʠ ʠʭ ʠʟʤʝʥʝʥʥʳʝ ʬʦʨ-

ʤʳ ʤʦʛʣʠ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ 

ʣʝʡʢʝʤʠʡ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʟʘʚʠʩʠʪ ʦʪ ʛʝʥʦ-

ʤʘ ʭʦʟʷʠʥʘ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʜʘʧʪʠʚʥʳʭ ʨʝ-

ʘʢʮʠʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ [7, 8, 9]. 

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʘʪʦʛʝʥʝ-

ʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʪʫʙʝʨʢʫʣʝʟʥʦʡ ʠʥʬʝʢ-

ʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ çʙʝʩʩʤʝʨʪʥʦ-

ʩʪʴʶè ʠ ʜʨʫʛʠʤʠ ʫʥʠʢʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʄɹʊ [18, 19]. ʕʪʦ ʙʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘ-

ʥʦ ʚ III ʩʝʨʠʠ ʦʧʳʪʦʚ. ʊʘʢ, çIs Kasumi II 

0.22/2è ʠ çIs Jurkat II 0.22è ʚ 0,5%-ʥʦʤ ʨʘʩ-

ʪʚʦʨʝ ʬʝʥʦʣʘ ʩ 0,1 % ʘʟʠʜʘ ʥʘʪʨʠʷ ʙʳʣʠ 

ʨʘʟʨʫʰʝʥʳ ʫʣʴʪʨʘʟʚʫʢʦʤ, ʩʦʥʠʢʘʪʳ ʧʨʦ-

ʬʠʣʴʪʨʦʚʘʥʳ ʯʝʨʝʟ Amicon UltracelÈ 100 K 

ʠ ʯʝʨʝʟ MillexÈ GP 0.22 Õm. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʧʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʚ ʩʪʠʤʫʣʷʪʦʨʝ ʨʦʩʪʘ ʚʦ II 

çʩʣʝʧʦʤè ʧʘʩʩʘʞʝ ʫʣʴʪʨʘʬʠʣʴʪʨʘʪʳ ʩʦʥʠ-

ʢʘʪʦʚ çIs Kasumi II 0.22/2è ʠ çIs Jurkat II 

0.22è ʜʘʣʠ ʨʦʩʪ CWD ʄɹʊ  ʩ ʂʋ  ʵʣʝʤʝʥʪʘ- 

ʤʠ, ʠʤʝʚʰʠʤʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʡ 

ʘʥʪʠʛʝʥʥʳʡ ʩʦʩʪʘʚ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜ-

ʪʚʝʨʜʠʣʠ ʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʟʘʱʠʪʥʳʭ ʬʦʨʤ ʄɹʊ ʚʳʜʝʨʞʠʚʘʪʴ 

ʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ, ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʫʣʴʪʨʘʬʠʣʴʪʨʳ, ʚ ʯʘʩʪʥʦʩʪʠ 100 ʂ [18, 19]. 

ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʬʠʣʴʪʨʫʶʱʠʭʩʷ 

ʬʦʨʤ ʄɹʊ ʫʙʝʜʠʪʝʣʴʥʦ ʜʦʢʘʟʘʥʦ. ʌʠʣʴ-

ʪʨʘʪʳ (0.22 Õm) ʩʫʩʧʝʥʟʠʠ M. bovis BCG 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʢʫʣʴʪʠʚʠʨʦ-

ʚʘʥʠʷ ʜʘʚʘʣʠ ʥʘ ʩʨʝʜʝ Middlebrook 7H9 

ʨʦʩʪ CWD ʬʦʨʤ, ʠʤʝʚʰʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʡ  

ʛʝʥ pncA [24, 25]. ʆʙʲʷʩʥʠʪʴ ʨʦʩʪ CWD 

ʄɹʊ ʚ ʧʦʩʝʚʘʭ ʫʣʴʪʨʘʬʠʣʴʪʨʘʪʦʚ 100K 

ʩʦʥʠʢʘʪʦʚ çIs Kasumi II 0.22/2è ʠ çIs Jurkat 

II 0.22è ʩʣʦʞʥʦ. ɻʝʥʦʤ ʄɹʊ ʩʦʩʪʦʠʪ ʠʟ 4ï

4,3 ʤʣʥ bp ʩ ʤʘʩʩʦʡ ʦʢʦʣʦ 2,8ʭ106 kDa [24, 

25] ʠ ʦʙʳʯʥʦ ʧʦʤʝʱʘʝʪʩʷ ʚ ʢʣʝʪʢʘʭ ʦʙʲʝ-

ʤʦʤ ʧʦʨʷʜʢʘ 628ʭ106 ʥʤ3. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʦʥ 

ʧʦʣʥʦʩʪʴʶ ʧʦʤʝʱʘʝʪʩʷ ʠ ʚ ʬʠʣʴʪʨʫʶʱʠʭ-

ʩʷ (0.22 Õm) ʬʦʨʤʘʭ ʄɹʊ [24, 25] ʦʙʲʝʤʦʤ 

ʦʢʦʣʦ 5,58ʭ106 ʥʤ3. ʕʪʦ ʚ 113 ʨʘʟ ʤʝʥʴʰʝ, 

ʯʝʤ ʫ ʧʦʣʥʦʮʝʥʥʳʭ ʤʠʢʦʙʘʢʪʝʨʠʡ, ʥʦ ʚ    

3,1 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʠʟʚʝʩʪʥʳʭ ʢʣʝʪʦʢ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ (1,77ʭ106 ʥʤ3) [28]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, Amicon UltracelÈ 100K ʧʨʦ-

ʧʫʩʢʘʶʪ  ʯʘʩʪʠʮʳ  ʚ  ʧʨʝʜʝʣʘʭ  10 ʥʤ.  ʊʦ 
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ʝʩʪʴ ʦʙʲʝʤ ʟʘʱʠʪʥʳʭ ʬʦʨʤ ʜʦʣʞʝʥ ʙʳʪʴ 

ʤʘʢʩʠʤʫʤ 524 ʥʤ3, ʯʪʦ ʚ 10 000 ʨʘʟ ʤʝʥʴ-

ʰʝ, ʯʝʤ ʫ ʠʟʚʝʩʪʥʳʭ ʬʠʣʴʪʨʫʶʱʠʭʩʷ ʬʦʨʤ 

ʄɹʊ? ʇʦʣʥʳʡ ʛʝʥʦʤ ʧʦʤʝʩʪʠʪʴʩʷ ʚ ʥʠʭ ʥʝ 

ʤʦʞʝʪ, ʠ ʥʝʧʦʥʷʪʥʦ, ʧʦʯʝʤʫ ʧʦʩʝʚ ʫʣʴʪʨʘ-

ʬʠʣʴʪʨʘʪʦʚ ʜʘʣ ʨʦʩʪ CWD ʄɹʊ. ʈʠʩʢ ʢʦʥ-

ʪʘʤʠʥʘʮʠʠ ʙʳʣ ʤʘʣʦʚʝʨʦʷʪʥʳʤ, ʪʘʢ ʢʘʢ 

ʫʣʴʪʨʘʬʠʣʴʪʨʘʪʳ ʩʦʜʝʨʞʘʣʠ 0,5 % ʬʝʥʦʣʘ 

ʠ 0,1 % ʘʟʠʜʘ ʥʘʪʨʠʷ, ʘ ʨʦʩʪ ʢʦʣʦʥʠʡ ʥʘ-

ʯʘʣʩʷ ʧʦʩʣʝ 2 çʩʣʝʧʳʭè ʧʝʨʝʩʝʚʦʚ, ʯʪʦ ʥʝ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʢʦʥʪʘʤʠʥʘʥʪʦʚ. 

ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʜʝʬʝʢ-

ʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʫʣʴʪʨʘʬʠʣʴʪʨ Amicon 

UltracelÈ 100ʂ ʙʳʣ ʧʨʦʚʝʨʝʥ ʫʣʴʪʨʘʬʠʣʴ-

ʪʨʘʮʠʝʡ IgG ʠʟ ʘʥʪʠʩʳʚʦʨʦʪʢʠ ʢ M. bovis. 

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʫʣʴʪʨʘʬʠʣʴʪʨʘʪ ʥʝ ʨʝʘʛʠʨʦ-

ʚʘʣ ʚ ʀʌɸ ʩ ʩʦʥʠʢʘʪʦʤ M. bovis, ʪʦ ʝʩʪʴ 

ʫʣʴʪʨʘʬʠʣʴʪʨ ʥʘʜʝʞʥʦ ʟʘʜʝʨʞʠʚʘʣ ʤʦʣʝ-

ʢʫʣʳ 150 kDa ʠ ʙʦʣʴʰʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʬʠʣʴʪʨʫʶʱʠʝʩʷ ʞʠʟʥʝʩʧʦʩʦʙʥʳʝ ʬʦʨ-

ʤʳ ʄɹʊ ʧʦ ʨʘʟʤʝʨʫ ʙʳʣʠ ʤʝʥʴʰʝ ʘʥʪʠʪʝʣ 

(IgG)! ʕʪʦʪ ʧʘʨʘʜʦʢʩʘʣʴʥʳʡ ʚʳʚʦʜ ʩʦʛʣʘ-

ʩʫʝʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 89-ʣʝʪʥʝʡ ʜʘʚʥʦʩʪʠ 

G. Sanarelli ʠ ɸ. Alessandrini [29, 30]. ɺ ʠʭ 

ʦʧʳʪʘʭ ʬʠʣʴʪʨʫʶʱʠʝʩʷ ʬʦʨʤʳ ʄɹʊ ʧʨʦ-

ʭʦʜʠʣʠ ʯʝʨʝʟ ʢʦʣʣʦʜʠʡʥʳʝ ʬʠʣʴʪʨʳ, ʥʝ 

ʧʨʦʧʫʩʢʘʚʰʠʝ ʩʪʦʣʙʥʷʯʥʳʡ (150 kDa) ʠ 

ʜʠʬʪʝʨʠʡʥʳʡ ʪʦʢʩʠʥʳ (62 kDa) [29], ʥʦ 

ʟʘʜʝʨʞʠʚʘʣʠʩʴ ʬʠʣʴʪʨʦʤ 397 Da (ʬʠʣʴʪʨʫ-

ʝʤʦʩʪʴ ʘʟʦʪʥʦʢʠʩʣʦʛʦ ʩʪʨʠʭʥʠʥʘ) [30]! 

ɽʜʠʥʩʪʚʝʥʥʳʤ ʧʨʠʝʤʣʝʤʳʤ ʦʙʲʷʩʥʝʥʠʝʤ 

ʤʦʞʝʪ ʙʳʪʴ ʫʥʠʢʘʣʴʥʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʟʘ-

ʱʠʪʥʳʭ ʬʦʨʤ ʄɹʊ, ʧʦʟʚʦʣʷʶʱʘʷ çʧʨʦʩʘ- 

ʯʠʚʘʪʴʩʷè ʯʝʨʝʟ ʫʣʴʪʨʘʬʠʣʴʪʨʳ. ɽʩʣʠ ʵʪʦ 

ʥʝ ʪʘʢ, ʪʦ ʦʩʪʘʝʪʩʷ ʧʨʝʜʧʦʣʘʛʘʪʴ ʩʫʱʝʩʪʚʦ-

ʚʘʥʠʝ ʧʨʠʦʥʦʧʦʜʦʙʥʳʭ ʬʦʨʤ ʄɹʊ [20] ʠ 

ʥʝʠʟʚʝʩʪʥʳʭ ʩʧʦʩʦʙʦʚ ʧʝʨʝʜʘʯʠ ʛʝʥʝʪʠʯʝ-

ʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʝʛʝʥʝʨʘʮʠʠ ʢʣʝʪʦʢ. 

ʇʨʦʚʝʜʝʥʥʘʷ ʨʘʙʦʪʘ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ 

ʥʘ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʣʝʡ-

ʢʦʟʥʳʭ ʢʣʝʪʦʢ. ɹʝʟʫʩʣʦʚʥʦ, ʵʬʬʝʢʪʠʚʥʦʝ 

ʚʳʜʝʣʝʥʠʝ CWD ʄɹʊ ʙʳʣʦ ʜʦʩʪʠʛʥʫʪʦ 

ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ 

ɺʂɻ ʠ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ Myʩʉel DW, ʨʘ-

ʥʝʝ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʦʚʘʚʰʠʭʩʷ ʜʣʷ ʠʟʫʯʝ-

ʥʠʷ CWD ʄɹʊ [15ï20]. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʩ-

ʥʦʚʥʫʶ ʨʦʣʴ ʠʛʨʘʣʘ ʠʥʢʫʙʘʮʠʷ ʠʩʩʣʝʜʫʝʤʦ-

ʛʦ  ʤʘʪʝʨʠʘʣʘ  ʚ  ʩʪʠʤʫʣʷʪʦʨʝ  ʨʦʩʪʘ.  ʄʝʭʘ- 

ʥʠʟʤ ʩʪʠʤʫʣʷʮʠʠ ʨʦʩʪʘ ʧʦʢʘ ʥʝ ʠʟʚʝʩʪʝʥ, 

ʩʦʩʪʘʚ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʧʦʜʦʙʨʘʥ ʵʤʧʠ-

ʨʠʯʝʩʢʠ [31]. ɺʝʨʦʷʪʥʦ, ʦʥ ʩʪʠʤʫʣʠʨʫʝʪ ʧʦ-

ʩʪʫʧʣʝʥʠʝ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʚ ʟʘʱʠʪʥʳʝ 

ʬʦʨʤʳ ʄɹʊ ʠ ʧʦʷʚʣʝʥʠʝ ʨʦʩʪʦʚʳʭ ʬʘʢʪʦ-

ʨʦʚ, ʢʦʪʦʨʳʝ ʚ ʩʫʙʧʠʢʦʤʦʣʷʨʥʳʭ ʢʦʥʮʝʥ-

ʪʨʘʮʠʷʭ ʚʳʟʳʚʘʶʪ ʨʦʩʪ ʢʣʝʪʦʢ [32]. 

ɺʦʟʤʦʞʥʦ, ʟʘʱʠʪʥʳʝ ʬʦʨʤʳ ʄɹʊ, 

ʧʨʦʭʦʜʷʱʠʝ ʯʝʨʝʟ ʫʣʴʪʨʘʬʠʣʴʪʨʳ, ʥʝʩʫʪ 

ʪʦʣʴʢʦ ʬʨʘʛʤʝʥʪʳ ʛʝʥʦʤʘ, ʠ ʜʣʷ ʧʦʷʚʣʝʥʠʷ 

ʧʦʣʥʦʮʝʥʥʳʭ ʢʣʝʪʦʢ ʥʝʦʙʭʦʜʠʤʦ ʠʭ ʩʣʠʷ-

ʥʠʝ  ʩ  ʦʙʨʘʟʦʚʘʥʠʝʤ  ʧʨʦʪʦʧʣʘʩʪʦʚ  ʠ ʩʝʪʝ-

ʚʠʜʥʳʭ ʩʪʨʫʢʪʫʨ, ʜʘʶʱʠʭ ʥʘʯʘʣʦ CWD 

ʬʦʨʤʘʤ, ʯʪʦ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʧʝʨʚʠʯʥʳʭ ʧʦ-

ʩʝʚʘʭ. çʉʣʝʧʳʝè ʧʝʨʝʩʝʚʳ, ʩʢʦʨʝʝ ʚʩʝʛʦ, 

ʦʙʝʩʧʝʯʠʚʘʣʠ ʢʦʥʪʘʢʪ ʠ ʩʣʠʷʥʠʝ ʘʢʪʠʚʠʨʦ-

ʚʘʥʥʳʭ ʟʘʱʠʪʥʳʭ ʬʦʨʤ ʚ ʧʨʦʪʦʧʣʘʩʪʳ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠ-

ʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠʟʦʣʷʪʳ ʠʟ ʢʫʣʴʪʫʨ 

ʣʝʡʢʦʟʥʳʭ ʢʣʝʪʦʢ, ʢʘʢ CWD ʄɹʊ. ʅʘ ʩʣʝ-

ʜʫʶʱʝʤ ʵʪʘʧʝ ʙʫʜʝʪ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ 

ʠʭ ʛʝʥʦʤʦʚ ʠ ʩʨʘʚʥʝʥʠʝ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ ʩ 

CWD ʄɹʊ ʠʟ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ. ʇʦʢʘ ʥʝ 

ʦʧʨʝʜʝʣʝʥ ʚʠʜ ʤʠʢʦʙʘʢʪʝʨʠʡ, ʦʪ ʢʦʪʦʨʦʛʦ 

ʧʨʦʠʩʭʦʜʠʣʠ ʠʟʦʣʷʪʳ ʠʟ ʣʝʡʢʦʟʥʳʭ ʢʣʝ-

ʪʦʢ, ʥʦ ʦʜʥʦʟʥʘʯʥʦ, ʵʪʦ ʄɹʊ ʤʣʝʢʦʧʠʪʘʶ-

ʱʠʭ. ʅʝʦʙʭʦʜʠʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʥʝʪ ʯʝʪʢʠʭ ʤʝʪʦʜʦʚ ʜʠʬ-

ʬʝʨʝʥʮʠʘʮʠʠ CWD ʬʦʨʤ ʪʘʢʠʭ ʙʣʠʟʢʠʭ 

ʚʠʜʦʚ, ʢʘʢ M. tuberculosis ʠ M. bovis. ʕʪʦʪ 

ʚʦʧʨʦʩ ʚʘʞʝʥ ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʚʦʟʤʦʞʥʳʭ 

ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʫʙʝʨʢʫʣʝʟʥʦʡ ʠʥ-

ʬʝʢʮʠʠ, ʧʨʠʚʦʜʷʱʝʡ ʢ ʥʝʦʧʣʘʩʪʠʯʝʩʢʠʤ 

ʧʨʦʮʝʩʩʘʤ. ɹʝʟʫʩʣʦʚʥʦ, ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ   

M. tuberculosis, ʧʦʧʘʜʘʶʱʠʡ ʚ ʦʨʛʘʥʠʟʤ 

ʪʨʘʥʩʧʣʘʮʝʥʪʘʨʥʦ ʠʣʠ ʦʙʳʯʥʳʤʠ ʧʫʪʷʤʠ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʜʫʢʮʠʠ ʦʧʫʭʦʣʝʡ ʥʫʞʜʘ-

ʝʪʩʷ ʚ ʠʟʫʯʝʥʠʠ ʚʦʧʨʦʩ ʧʨʠʤʝʥʝʥʠʷ ʚʘʢʮʠ-

ʥʳ ɹʎɾ, ʘ ʪʘʢʞʝ ʪʫʙʝʨʢʫʣʠʥʘ [18]. ɺʳʩʦ-

ʢʠʡ ʨʠʩʢ ʥʝʩʝʪ ʣʘʪʝʥʪʥʘʷ ʪʫʙʝʨʢʫʣʝʟʥʘʷ 

ʠʥʬʝʢʮʠʷ ʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪ-

ʥʳʭ ʠ ʧʪʠʮ, ʪʘʢ ʢʘʢ ʪʝʨʤʠʯʝʩʢʦʝ ʦʙʝʟʟʘʨʘ-

ʞʠʚʘʥʠʝ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʵʬ-

ʬʝʢʪʠʚʥʦ ʚ ʦʪʥʦʰʝʥʠʠ ʪʠʧʠʯʥʦʡ ʂʋ ʬʦʨ-

ʤʳ ʚʦʟʙʫʜʠʪʝʣʝʡ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʢʣʘʩʩʠ-

ʯʝʩʢʦʛʦ ʪʫʙʝʨʢʫʣʝʟʘ, ʥʦ ʥʝ ʜʝʡʩʪʚʫʝʪ ʥʘ 

ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʪʝʨʤʠʯʝʩʢʦʤ ʰʦʢʝ ʟʘ-

ʱʠʪʥʳʝ ʬʦʨʤʳ, ʩʧʦʩʦʙʥʳʝ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʚ ʚʠʜʝ CWD ʄɹʊ [33]. 
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