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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʠʨʫʩ ʛʨʠʧʧʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ 

ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʧʘʪʦʛʝʥʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʦʙʱʝʩʪʚʝʥʥʦʝ ʟʜʦʨʦʚʴʝ ʠ ʵʢʦʥʦʤʠʢʫ ʚʩʝʛʦ ʤʠʨʘ. ʆʥ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʩʝʤʝʡʩʪʚʫ 

Orthomyxoviridae ʠ ʚʢʣʶʯʘʝʪ ʯʝʪʳʨʝ ʦʪʜʝʣʴʥʳʭ ʨʦʜʘ: ʚʠʨʫʩ ʛʨʠʧʧʘ A 

(Alphainfluenzavirus), ʚʠʨʫʩ ʛʨʠʧʧʘ B (Betainfluenzavirus), ʚʠʨʫʩ ʛʨʠʧʧʘ C 

(Gammainfluenzavirus) ʠ ʚʠʨʫʩ ʛʨʠʧʧʘ D (Deltainfluenzavirus) (A.D. Osterhaus et al., 

2000). ʀʟ ʚʩʝʭ ʵʪʠʭ ʚʠʨʫʩʦʚ ʚʠʨʫʩ ʛʨʠʧʧʘ A ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʘʠʙʦʣʴʰʝʝ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʩʧʦʩʦʙʩʪʚʫʷ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʩʝʟʦʥʥʳʭ çʚʩʧʳʰʝʢè 

ʠ ʧʘʥʜʝʤʠʡ (WHO, 2024). ɺʠʨʫʩ ʛʨʠʧʧʘ A ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʠʥʬʠʮʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʚʢʣʶʯʘʷ ʣʦʰʘʜʝʡ, ʩʚʠʥʝʡ, 

ʪʶʣʝʥʝʡ ʠ ʧʪʠʮ, ʯʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʠʚʦʜʠʪ ʢ ʵʧʠʟʦʦʪʠʷʤ ʩʨʝʜʠ ʧʦʩʣʝʜʥʠʭ. ʕʪʦ 

ʥʘʥʦʩʠʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʧʪʠʮʝʚʦʜʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʠ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʤʘʩʩʦʚʦʤʫ ʫʥʠʯʪʦʞʝʥʠʶ ʧʦʛʦʣʦʚʴʷ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ (X. Li et al., 

2018). 

ɼʠʢʠʝ ʧʪʠʮʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʦʪʨʷʜʘʤ ʛʫʩʝʦʙʨʘʟʥʳʭ ʠ ʨʞʘʥʢʦʦʙʨʘʟʥʳʭ, 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʣʘʚʥʳʡ ʧʨʠʨʦʜʥʳʡ ʨʝʟʝʨʚʫʘʨ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ, ʧʨʠ ʵʪʦʤ ʫ 

ʥʠʭ ʟʘʙʦʣʝʚʘʥʠʝ ʯʘʩʪʦ ʧʨʦʪʝʢʘʝʪ ʙʝʩʩʠʤʧʪʦʤʥʦ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʥʬʝʢʮʠʠ ʚʦ ʚʨʝʤʷ ʤʠʛʨʘʮʠʠ. ʕʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ 

ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʜʘʥʥʦʛʦ ʚʠʨʫʩʘ ʚ ʜʠʢʦʡ ʧʨʠʨʦʜʝ. ɺʦ ʚʨʝʤʷ 

ʤʠʛʨʘʮʠʠ ʨʘʟʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʜʠʢʠʭ ʧʪʠʮ ʧʝʨʝʤʝʱʘʶʪʩʷ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʤʘʨʰʨʫʪʘʤʠ, ʚʳʙʠʨʘʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʞʠʟʥʠ ʤʝʩʪʘ, ʪʘʢʠʝ ʢʘʢ 

ʨʝʯʥʳʝ ʜʦʣʠʥʳ ʠ ʧʨʠʙʨʝʞʥʳʝ ʟʦʥʳ. ʇʨʠ ʵʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ ʦʥʠ ʧʨʝʦʜʦʣʝʚʘʶʪ, ʯʘʩʪʦ ʥʘ ʙʦʣʴʰʠʭ ʚʳʩʦʪʘʭ.  

ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʠʛʨʠʨʫʶʱʠʭ ʧʪʠʮ ʚ ʦʛʨʘʥʠʯʝʥʥʳʭ ʦʙʣʘʩʪʷʭ ʩʦʟʜʘʝʪ 

ʠʜʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʮʠʨʢʫʣʷʮʠʠ ʚʠʨʫʩʘ ʩʨʝʜʠ ʧʦʧʫʣʷʮʠʠ. ʂʦʥʪʘʢʪʳ ʤʝʞʜʫ 

ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʧʦʧʫʣʷʮʠʷʤʠ ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʧʫʪʷʭ ʤʠʛʨʘʮʠʠ ʠ ʚ ʤʝʩʪʘʭ ʟʠʤʦʚʢʠ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʰʪʘʤʤʦʚ ʚʠʨʫʩʘ 

ʛʨʠʧʧʘ ɸ (L.J. Chen et al., 2017, J.H. van der Kolk, 2019). ɺɻɸ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ 

ʥʘ ʩʫʙʪʠʧʳ ʧʦ ʜʚʫʤ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʛʣʠʢʦʧʨʦʪʝʠʥʘʤ ï ʛʝʤʘʛʛʣʶʪʠʥʠʥʫ (HA) ʠ 
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ʥʝʡʨʘʤʠʥʠʜʘʟʝ (NA). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ 18 ʩʫʙʪʠʧʦʚ ʛʝʤʘʛʛʣʶʪʠʥʠʥʘ ʠ 

11 ʩʫʙʪʠʧʦʚ ʥʝʡʨʘʤʠʥʠʜʘʟʳ, ʧʨʠʯʝʤ ʚʩʝ 16 ʩʫʙʪʠʧʦʚ HA ʠ 9 ʩʫʙʪʠʧʦʚ NA ʙʳʣʠ 

ʚʳʜʝʣʝʥʳ ʦʪ ʜʠʢʠʭ ʧʪʠʮ (Y. Kawaoka et al., 1990; C. Rohm et al., 1996, R. Fouchier 

et al., 2005). ʉʫʙʪʠʧ ʅ17N10 ʠ H18N11 ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʪʦʣʴʢʦ ʫ ʣʝʪʫʯʠʭ ʤʳʰʝʡ 

(S. Tong et al., 2012). 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚʦʟʙʫʜʠʪʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ 

ʥʘʙʣʶʜʝʥʠʝ ʠ ʘʥʘʣʠʟ ʚʘʨʠʘʥʪʦʚ ʚʠʨʫʩʘ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʫʶʪ ʚ ʧʦʧʫʣʷʮʠʷʭ ʜʠʢʠʭ 

ʧʪʠʮ. ɺʩʝ ʠʟʚʝʩʪʥʳʝ ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʝ ʰʪʘʤʤʳ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ ʦʪʥʦʩʷʪʩʷ ʢ 

ʦʜʥʠʤ ʠʟ ʪʨʝʭ ʩʫʙʪʠʧʦʚ ʛʝʤʘʛʛʣʶʪʠʥʠʥʘ: ʅ5, ʅ7 ʠʣʠ ʅ9 (Y. Bi et al., 2024). 

ʇʦʵʪʦʤʫ ʚ ʧʨʦʮʝʩʩʝ ʤʦʥʠʪʦʨʠʥʛʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʚʳʷʚʣʝʥʠʠ ʠ 

ʘʥʘʣʠʟʝ ʵʪʠʭ ʚʠʨʫʩʥʳʭ ʚʘʨʠʘʥʪʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ, ʧʘʪʦʛʝʥʥʳʭ ʠ 

ʘʥʪʠʛʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʩʫʙʪʠʧʦʚ ʅ5, ʅ7 ʠ ʅ9 ʧʦʤʦʞʝʪ ʦʮʝʥʠʪʴ ʨʠʩʢ 

ʵʧʠʟʦʦʪʠʡ ʠ ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʧʦʣʝʟʥʦʩʪʴ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʩʫʙʪʠʧʘ ʛʨʠʧʧʘ ɸ. 

ʊʘʢʞʝ ʚʠʨʫʩʳ ʛʨʠʧʧʘ ʧʪʠʮ ʩʧʦʩʦʙʥʳ ʧʨʝʦʜʦʣʝʚʘʪʴ ʙʘʨʴʝʨʳ ʤʝʞʜʫ ʚʠʜʘʤʠ ʠ 

ʧʝʨʝʜʘʚʘʪʴʩʷ ʣʶʜʷʤ. ʋ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʤʫʪʘʮʠʡ ʚ 

ʛʝʥʦʤʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʧʨʦʮʝʩʩʦʤ ʨʝʘʩʩʦʨʪʘʮʠʠ. ʕʪʦ ʷʚʣʝʥʠʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʦʩʦʙʦ ʦʧʘʩʥʳʭ ʚʘʨʠʘʥʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʠʥʬʠʮʠʨʦʚʘʪʴ ʣʶʜʝʡ, ʪʘʢʠʭ 

ʢʘʢ H5N1 (S. Ludwig et al., 1995, Korteweg and Gu, 2010). ʉʦʛʣʘʩʥʦ ʠʥʬʦʨʤʘʮʠʠ 

ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ʥʘ 7 ʠʶʥʷ 2024 ʛʦʜʘ), ʩ 1 ʷʥʚʘʨʷ 

2003 ʛʦʜʘ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 889 ʩʣʫʯʘʝʚ 

ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʣʶʜʝʡ ʚʠʨʫʩʦʤ ʛʨʠʧʧʘ ʧʪʠʮ ɸ/H5N1 ʚ 23 ʩʪʨʘʥʘʭ ʤʠʨʘ. ʀʟ ʵʪʦʛʦ 

ʯʠʩʣʘ 463 ʩʣʫʯʘʷ ʟʘʢʦʥʯʠʣʠʩʴ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ (ɺʆɿ, 2024). 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʰʪʘʤʤʦʚ, 

ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʦʪ ʧʪʠʮ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʣʝʜʠʪʴ ʧʫʪʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʨʫʩʘ ʚ ʵʢʦʩʠʩʪʝʤʘʭ ʠ ʨʘʟʨʘʙʦʪʘʪʴ 

ʧʨʝʚʝʥʪʠʚʥʳʝ ʤʝʨʳ ʧʨʦʪʠʚ ʵʧʠʟʦʦʪʠʡ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʠʨʫʩ ʛʨʠʧʧʘ ɸ ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʩʨʝʜʠ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʧʪʠʮ, 

ʦʜʥʘʢʦ ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʠʭ ʦʙʠʪʘʥʠʷ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ. ʇʦʵʪʦʤʫ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʫʩʠʣʠʷ ʥʘ 
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ʢʦʥʪʨʦʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʤʝʩʪʘʭ ʤʘʩʩʦʚʦʛʦ ʩʢʦʧʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʡ 

ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʧʪʠʮ. ʆʙʝʩʧʝʯʝʥʠʝ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʛʨʠʧʧʘ 

ʧʪʠʮ ʠ ʫʣʫʯʰʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ ʩʪʘʥʦʚʷʪʩʷ ʚʘʞʥʳʤʠ ʟʘʜʘʯʘʤʠ, 

ʦʩʦʙʝʥʥʦ ʚ ʨʝʛʠʦʥʘʭ, ʪʘʢʠʭ ʢʘʢ ʟʘʧʘʜʥʦʝ ʧʦʙʝʨʝʞʴʝ ʉʨʝʜʥʝʛʦ ʂʘʩʧʠʷ, ʛʜʝ 

ʧʦʜʦʙʥʳʭ ʨʘʙʦʪ ʨʘʥʝʝ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ.  

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺʠʨʫʩ ʛʨʠʧʧʘ ʧʪʠʮ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ 

ʧʘʪʦʛʝʥʦʚ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʠ 

ʩʦʩʪʦʷʥʠʝ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. ɽʛʦ ʩʪʨʫʢʪʫʨʘ ʩʪʘʣʘ ʧʨʝʜʤʝʪʦʤ ʘʢʪʠʚʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ 1970-ʭ ʛʦʜʦʚ, ʯʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ 

ʩʦʚʨʝʤʝʥʥʳʤ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʭʦʨʦʰʦ 

ʠʟʫʯʝʥʳ ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʧʨʠʨʦʜʝ, ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʧʫʪʠ ʧʝʨʝʜʘʯʠ ʠ ʨʝʧʨʦʜʫʢʮʠʠ ʚ ʢʣʝʪʢʘʭ ʭʦʟʷʠʥʘ, ʘ ʪʘʢʞʝ 

ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ. ʆʜʥʘʢʦ, ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʧʪʠʮ ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʦʟʥʠʢʘʶʪ ʝʛʦ ʥʦʚʳʝ 

ʧʘʥʜʝʤʠʯʝʩʢʠʝ ʚʘʨʠʘʥʪʳ, ʩʧʦʩʦʙʥʳʝ ʚʳʟʳʚʘʪʴ ʚʩʧʳʰʢʠ ʩʨʝʜʠ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ 

ʠʣʠ ʧʨʝʦʜʦʣʝʚʘʪʴ ʤʝʞʚʠʜʦʚʦʡ ʙʘʨʴʝʨ. 

ʄʦʥʠʪʦʨʠʥʛ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʧʪʠʮ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʦ ʩʦʚʨʝʤʝʥʥʦʤ 

ʨʘʟʥʦʦʙʨʘʟʠʠ ʚʘʨʠʘʥʪʦʚ, ʦʮʝʥʠʪʴ ʚʝʨʦʷʪʥʫʶ ʪʝʥʜʝʥʮʠʶ ʝʛʦ ʵʚʦʣʶʮʠʦʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʥʦʚʳʭ ʚʘʨʠʘʥʪʦʚ ʚʠʨʫʩʘ ʛʨʠʧʧʘ A.   

ʉʫʱʝʩʪʚʫʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʛʦʨʷʯʠʝ ʪʦʯʢʠè (hotspot) ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʚʠʨʫʩʘ, ʛʜʝ ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʩʣʦʚʠʡ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʨʘʥʥʝʝ ʦʙʥʘʨʫʞʝʥʠʝ 

ʥʦʚʳʭ ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠ ʚʳʷʚʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʛʝʥʝʪʠʯʝʩʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ. ʇʦʜʦʙʥʳʝ çʛʦʨʷʯʠʝ ʪʦʯʢʠè ʜʣʷ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʦʧʠʩʘʥʳ ʜʣʷ 

ʨʝʛʠʦʥʦʚ ʏʝʨʥʦʛʦ ʠ ɸʟʦʚʩʢʦʛʦ ʤʦʨʝʡ ʋʢʨʘʠʥʳ ʠ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʫʛʦʜʠʡ ɻʨʫʟʠʠ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʨʦʜʩʪʚʝʥʥʳʝ ʩʝʛʤʝʥʪʳ ʛʝʥʦʚ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ H7 AIV ʫ ʢʨʷʢʚ 

ʚ ʋʢʨʘʠʥʝ ʚ 2014 ʛʦʜʫ ʠ ɻʨʫʟʠʠ ʚ 2016 ʛʦʜʫ (D. Muzyka et al., 2016; D. Venkatesh 

et al., 2018). 
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ʕʢʦʣʦʛʠʷ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʧʪʠʮ, ʦʩʦʙʝʥʥʦ ʚ ʢʦʥʪʝʢʩʪʝ ʤʠʛʨʘʮʠʠ ʜʠʢʠʭ ʧʪʠʮ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʫʶ ʦʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫʯʠʪʳʚʘʷ ʧʦʪʝʥʮʠʘʣʴʥʳʝ 

ʨʠʩʢʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ʂʘʩʧʠʡʩʢʠʡ ʨʝʛʠʦʥ, ʢʘʢ ʢʣʶʯʝʚʘʷ ʟʦʥʘ 

ʤʠʛʨʘʮʠʠ ʜʣʷ ʤʥʦʛʠʭ ʚʠʜʦʚ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ, ʠʛʨʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ, ʦʜʥʘʢʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʵʪʦʛʦ ʘʩʧʝʢʪʘ ʦʩʪʘʚʘʣʠʩʴ ʦʛʨʘʥʠʯʝʥʥʳʤʠ. ʊʳʩʷʯʠ ʧʝʨʝʣʝʪʥʳʭ ʧʪʠʮ ʨʘʟʜʝʣʷʶʪ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʨʘʟʥʦʦʙʨʘʟʥʫʶ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʚ ʨʝʛʠʦʥʝ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, ʛʜʝ 

ʤʠʛʨʘʮʠʦʥʥʳʝ ʧʫʪʠ ʠʟ ɸʬʨʠʢʠ ʠ ɸʟʠʠ ʧʝʨʝʩʝʢʘʶʪʩʷ ʩ ʤʠʛʨʘʮʠʦʥʥʳʤʠ ʧʫʪʷʤʠ ʚ 

ʉʠʙʠʨʴ (M. Gulyaeva et al., 2018).  ɺʤʝʩʪʝ ʩ ʪʝʤ, ʂʘʩʧʠʡʩʢʠʡ ʨʝʛʠʦʥ ʤʦʞʝʪ ʙʳʪʴ 

ʥʝʜʦʦʮʝʥʝʥ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʛʦ ʨʦʣʠ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ AIV ʠ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚ ʢʘʯʝʩʪʚʝ ʚʦʟʤʦʞʥʦʛʦ ʤʝʩʪʘ ʦʩʪʘʥʦʚʢʠ ʚʦ ʚʨʝʤʷ ʤʠʛʨʘʮʠʠ, ʛʜʝ 

ʨʘʟʣʠʯʥʳʝ ʰʪʘʤʤʳ AIV ʤʦʛʫʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʨʝʘʩʩʦʨʪʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʠʟʫʯʝʥʥʦʩʪʴ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʚ 

ʮʝʣʦʤ, ʘʥʘʣʠʟ ʩʪʝʧʝʥʠ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʵʢʦʣʦʛʠʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʧʪʠʮ ʠ ʝʛʦ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦ ʜʦʩʪʫʧʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʚʳʷʚʠʣ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚ ʂʘʩʧʠʡʩʢʦʤ ʨʝʛʠʦʥʝ ʦʩʪʘʚʘʣʠʩʴ ʦʛʨʘʥʠʯʝʥʥʳʤʠ. ʅʘʨʷʜʫ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʜʘʥʥʳʤʠ ʧʦ ʜʨʫʛʠʤ ʨʝʛʠʦʥʘʤ, ʪʘʢʠʤ ʢʘʢ ʂʘʟʘʭʩʪʘʥ, ɻʨʫʟʠʷ, ɿʘʧʘʜʥʘʷ ʉʠʙʠʨʴ, 

ʟʘʧʘʜʥʦʝ ʧʦʙʝʨʝʞʴʝ ʉʨʝʜʥʝʛʦ ʂʘʩʧʠʷ, ʢʘʢ ʢʣʶʯʝʚʘʷ ʪʝʨʨʠʪʦʨʠʷ ʜʣʷ ʵʢʦʣʦʛʠʠ 

ʜʠʢʠʭ ʧʪʠʮ ʷʚʣʷʣʘʩʴ ʥʝʠʟʫʯʝʥʥʦʡ ʚ ʢʦʥʪʝʢʩʪʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʠ ʠ ʦʙʤʝʥʘ 

ʚʠʨʫʩʘʤʠ ʛʨʠʧʧʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʦʧʫʣʷʮʠʷʤʠ ʚʦʜʦʧʣʘʚʘʶʱʠʭ. ʕʪʠ ʬʘʢʪʳ 

ʧʦʜʯʝʨʢʠʚʘʶʪ ʥʦʚʠʟʥʫ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʚʠʨʫʩʦʤ ʛʨʠʧʧʘ ʚ ʧʦʧʫʣʷʮʠʷʭ ʜʠʢʠʭ 

ʧʪʠʮ ʂʘʩʧʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʨʠʩʢʘʤʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʠ 

ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ. 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʮʠʨʢʫʣʷʮʠʠ 

ʨʘʟʣʠʯʥʳʭ ʩʫʙʪʠʧʦʚ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ ʚ ʧʦʧʫʣʷʮʠʷʭ ʜʠʢʠʭ ʧʪʠʮ ʟʘʧʘʜʥʦʛʦ 

ʧʦʙʝʨʝʞʴʷ ʉʨʝʜʥʝʛʦ ʂʘʩʧʠʷ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʟʘʜʘʯʠ: 
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1. ʇʨʦʚʝʩʪʠ ʦʪʙʦʨ ʧʨʦʙ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʜʠʢʠʭ ʧʪʠʮ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʉʨʝʜʥʝʛʦ ʂʘʩʧʠʷ ʟʘ ʧʝʨʠʦʜ 2017-2020 ʛʛ. 

2. ʆʩʫʱʝʩʪʚʠʪʴ ʜʠʘʛʥʦʩʪʠʢʫ, ʚʳʜʝʣʝʥʠʝ ʠ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʚʠʨʫʩʘ ʛʨʠʧʧʘ 

ɸ; ʠʟʫʯʠʪʴ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʦʣʣʝʢʮʠʶ ʰʪʘʤʤʦʚ. 

3. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʮʠʨʢʫʣʷʮʠʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ 

ɸ ʩʨʝʜʠ ʜʠʢʠʭ ʧʪʠʮ. 

4. ʋʩʪʘʥʦʚʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʦʤʘ ʚʳʜʝʣʝʥʥʳʭ ʠʟʦʣʷʪʦʚ ʚʠʨʫʩʘ ʠ 

ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʩʝʛʤʝʥʪʦʚ ʛʝʥʦʤʘ ʚʠʨʫʩʦʚ. 

5. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʟʘʤʝʥ ʚ ʦʩʥʦʚʥʳʭ ʠʟʚʝʩʪʥʳʭ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʘʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʨʝʜʢʠʭ ʩʫʙʪʠʧʦʚ ʚʠʨʫʩʘ.  

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ. ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥ ʤʦʥʠʪʦʨʠʥʛ ʚʠʨʫʩʘ ʛʨʠʧʧʘ A 

ʩʨʝʜʠ ʧʦʧʫʣʷʮʠʠ ʜʠʢʠʭ ʧʪʠʮ ʥʘ ʢʣʶʯʝʚʳʭ ʦʨʥʠʪʦʣʦʛʠʯʝʩʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ 

ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʉʨʝʜʥʝʛʦ ʂʘʩʧʠʷ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʘ ʩʦʚʤʝʩʪʥʘʷ 

ʮʠʨʢʫʣʷʮʠʷ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʠ ʧʘʨʘʤʠʢʩʦʚʠʨʫʩʘ ʧʪʠʮ ʚ ʧʦʧʫʣʷʮʠʷʭ ʚʦʜʥʳʭ ʠ 

ʦʢʦʣʦʚʦʜʥʳʭ ʧʪʠʮ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɺʧʝʨʚʳʝ ʚʳʜʝʣʝʥʳ ʨʝʜʢʠʝ ʩʫʙʪʠʧʳ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʧʪʠʮ. ʆʧʠʩʘʥʳ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʧʘʪʪʝʨʥʳ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʧʪʠʮ ʨʝʜʢʠʭ ʩʫʙʪʠʧʦʚ H7N3, H10N5, 

H12N5 ʠ ʦʙʥʘʨʫʞʝʥʳ ʨʝʘʩʩʦʨʪʘʥʪʥʳʝ ʰʪʘʤʤʳ ʫ ʜʠʢʠʭ ʧʪʠʮ, ʩʦʜʝʨʞʘʱʠʝ 

ʩʝʛʤʝʥʪʳ ʝʚʨʦʧʝʡʩʢʠʭ ʠ ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʭ ʚʘʨʠʘʥʪʦʚ, ʘ ʪʘʢʞʝ ʩʝʛʤʝʥʪʳ 

ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʭ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʳʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʘʟʠʠ ʩ ʫʯʝʪʦʤ 

ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʝʥʥʳʭ ʫʥʠʢʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʚʠʨʫʩʘ ʚ ʢʣʶʯʝʚʳʭ ʜʣʷ ʵʢʦʣʦʛʠʠ 

ʝʛʦ ʭʦʟʷʝʚ ʪʦʯʝʢ ʂʘʩʧʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ. ɺʳʷʚʣʝʥʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ 

ʮʠʨʢʫʣʷʮʠʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʝʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʟʚʦʣʷʪ ʫʣʫʯʰʠʪʴ 

ʤʝʨʳ ʧʦ ʨʘʥʥʝʤʫ ʦʙʥʘʨʫʞʝʥʠʶ ʠ ʢʦʥʪʨʦʣʶ ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʦʛʦ ʛʨʠʧʧʘ ʩʨʝʜʠ 

ʞʠʚʦʪʥʳʭ ʚ ʨʝʛʠʦʥʝ. 
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ʉʦʟʜʘʥʘ ʠ ʧʨʠʥʷʪʘ ʥʘ ʧʘʪʝʥʪʥʦʝ ʜʝʧʦʥʠʨʦʚʘʥʠʝ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʫʶ 

ʢʦʣʣʝʢʮʠʶ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʠ ʆʈɿ (ʃʘʙʦʨʘʪʦʨʠʷ ʵʚʦʣʶʮʠʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʦʪʜʝʣʘ ʵʪʠʦʣʦʛʠʠ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʌɻɹʋ çʅʀʀ ʛʨʠʧʧʘ ʠʤ. 

ɸ.ɸ. ʉʤʦʨʦʜʠʥʮʝʚʘè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ) ʢʦʣʣʝʢʮʠʷ ʰʪʘʤʤʦʚ ʚʠʨʫʩʘ ʛʨʠʧʧʘ 

H3N8, H1N1, H7N3, H10N5, H12N5, H8N4, H4N6-ʩʫʙʪʠʧʦʚ. ɺʳʜʝʣʝʥʥʳʝ ʰʪʘʤʤʳ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʮʝʣʷʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʪʝʩʪ-ʩʠʩʪʝʤ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʨʘʟʮʦʚ, ʘ ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʰʪʘʤʤʦʚ-

ʧʨʦʜʫʮʝʥʪʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʘʢʮʠʥ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʪʠʮ. ʇʦʣʫʯʝʥʥʳʝ 

ʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ɹʘʟʝ ʜʘʥʥʳʭ GISAID ʠ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʜʠʟʘʡʥʝ ʧʨʘʡʤʝʨʦʚ ʠ ʩʦʟʜʘʥʠʠ ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, 

ʩʦʜʝʨʞʘʱʠʭ ʛʝʥʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʚʠʨʫʩʘ. ɼʘʥʥʳʝ ʦ ʚʠʜʘʭ-ʭʦʟʷʝʚʘʭ ʚʠʨʫʩʘ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʘʛʘʪʴ ʙʦʣʝʝ ʚʝʨʦʷʪʥʳʝ 

ʧʫʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʨʫʩʘ ʛʨʠʧʧʘ. ʈʘʟʨʘʙʦʪʘʥʥʫʶ ʢʘʨʪʫ-ʩʭʝʤʫ ʢʣʶʯʝʚʳʭ 

ʪʦʯʝʢ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʫ ʜʠʢʠʭ ʧʪʠʮ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʚ 

ʢʘʯʝʩʪʚʝ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʦʛʦ ʛʨʠʧʧʘ ʧʪʠʮ ʚ ʂʘʩʧʠʡʩʢʦʤ ʨʝʛʠʦʥʝ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʠʝ, ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ, 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʝʪʦʜʦʣʦʛʠʷ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩʧʣʘʥʠʨʦʚʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʝ ʩʪʨʫʢʪʫʨʦʡ ʠ ʟʘʜʘʯʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʘʤʠ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʠʟʦʣʷʪʳ ʠ ʰʪʘʤʤʳ 

ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ. ʅʘʫʯʥʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʢʘʩʘʶʱʘʷʩʷ ʪʝʤʘʪʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʘ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʬʦʨʤʘʣʴʥʦ-ʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ.  

1. ʆʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʧʨʦʪʦʢʦʣ ʤʦʥʠʪʦʨʠʥʛʘ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʫ ʜʠʢʠʭ ʧʪʠʮ 

ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʉʨʝʜʥʝʛʦ ʂʘʩʧʠʷ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʚʳʙʦʨʝ ʠ ʦʙʦʩʥʦʚʘʥʠʠ 

ʢʣʶʯʝʚʳʭ ʪʦʯʝʢ ʠ ʝʛʦ ʨʝʟʫʣʴʪʘʪʳ ʟʘ ʧʝʨʠʦʜ 2017-2020 ʛʛ. 

2. ʆʩʥʦʚʥʳʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʝʛʤʝʥʪʦʚ ʛʝʥʦʤʘ ʚʳʜʝʣʝʥʥʳʭ ʰʪʘʤʤʦʚ ʚʠʨʫʩʘ 
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3. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʜʢʠʭ ʩʫʙʪʠʧʦʚ ʚʠʨʫʩʘ, ʚʳʜʝʣʝʥʥʳʭ ʚ ʂʘʩʧʠʡʩʢʦʤ 

ʨʝʛʠʦʥʝ (H7N3, H10N5, H12N5) ʦʪ ʜʠʢʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ, ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʠ ʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

4. ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʧʘʪʪʝʨʥʳ ʩʝʛʤʝʥʪʦʚ ʛʝʥʦʤʘ NP ʠ MP ʚʳʜʝʣʝʥʥʳʭ 

ʰʪʘʤʤʦʚ ʠ ʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʝʚʨʦʘʟʠʘʪʩʢʠʤ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʤ ʢʣʘʜʘʤ 

5. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʩʝʛʤʝʥʪʘ ʥʝʩʪʨʫʢʪʫʨʥʦʛʦ ʙʝʣʢʘ NS ʫ 

ʚʳʜʝʣʝʥʥʳʭ ʰʪʘʤʤʦʚ ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʝʛʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʨʘʥʝʝ ʦʧʠʩʘʥʥʳʤ 

ʘʣʣʝʣʷʤ ɸ ʠ ɺ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ 

ʨʘʙʦʪʳ, ʧʦʜʪʚʝʨʞʜʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʜʘʥʥʳʭ, ʘʢʪʘʤʠ ʢʦʤʠʩʩʠʦʥʥʳʭ 

ʠʩʧʳʪʘʥʠʡ, ʫʪʚʝʨʞʜʝʥʥʳʭ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʜʦʣʦʞʝʥʳ ʥʘ: 56-ʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʩʪʫʜʝʥʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʄʅʉʂ-2018: (ʅʦʚʦʩʠʙʠʨʩʢ, 2018), XX ʖʙʠʣʝʡʥʦʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɹʠʦʣʦʛʠʯʝʩʢʦʝ  ʨʘʟʥʦʦʙʨʘʟʠʝ ʂʘʚʢʘʟʘ ʠ ʶʛʘ ʈʦʩʩʠʠè, 

ʧʦʩʚʷʱʝʥʥʦʡ ʧʘʤʷʪʠ ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʝʥʦʛʦ, ʜʦʢʪʦʨʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ɿʘʩʣʫʞʝʥʥʦʛʦ ʜʝʷʪʝʣʷ ʥʘʫʢʠ ʈɼ ʠ ʈʌ, ʘʢʘʜʝʤʠʢʘ ʈʦʩʩʠʡʩʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʘʜʝʤʠʠ, ʧʨʦʬʝʩʩʦʨʘ ɻʘʡʠʨʙʝʛʘ ʄʘʛʦʤʝʜʦʚʠʯʘ ɸʙʜʫʨʘʭʤʘʥʦʚʘ (ʄʘʭʘʯʢʘʣʘ, 

2018),  X-ʦʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʄʦʨʩʢʠʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ 

ɻʦʣʘʨʢʪʠʢʠè, ʧʦʩʚʷʱʝʥʥʦʡ ʧʘʤʷʪʠ ɸ.ɺ. ʗʙʣʦʢʦʚʘ (ɸʨʭʘʥʛʝʣʴʩʢ, 2018), 57-ʡ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʩʪʫʜʝʥʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʄʅʉʂ-2019: ɹʠʦʣʦʛʠʷ 

(ʅʦʚʦʩʠʙʠʨʩʢ, 2019), XXV ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʵʣʝʤʝʥʪʘʤʠ 

ʰʢʦʣʳ ʜʣʷ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ çɺʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʝʢʮʠʡ ʚ ʏʝʨʥʦʤʦʨʩʢʦ-ʂʘʩʧʠʡʩʢʦʤ ʨʝʛʠʦʥʝè 

(ʄʘʭʘʯʢʘʣʘ, 2023), V International scientific conference ( Novosibirsk, 2023). 

ʇʫʙʣʠʢʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʜʠʩʩʝʨʪʘʮʠʠ 

ʦʧʫʙʣʠʢʦʚʘʥʳ 10 ʥʘʫʯʥʳʭ ʨʘʙʦʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ 2 ʩʪʘʪʴʠ ʚ ʨʝʮʝʥʟʠʨʫʝʤʦʤ ʥʘʫʯʥʦʤ 

ʞʫʨʥʘʣʝ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʤ ɺɸʂ ʄʠʥʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ (çʖʛ ʈʦʩʩʠʠ: 

ʵʢʦʣʦʛʠʷ, ʨʘʟʚʠʪʠʝè); 2 ʩʪʘʪʴʠ ï ʚ ʙʘʟʘʭ, ʠʥʜʝʢʩʠʨʫʝʤʳʭ Scopus (Viruses, 

Microorganisms). 
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ʆʙʲʝʤ ʠ ʩʪʨʫʢʪʫʨʘ ʨʘʙʦʪʳ. ʈʘʙʦʪʘ ʠʟʣʦʞʝʥʘ ʥʘ 192 ʩʪʨʘʥʠʮʘʭ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʢʩʪʘ ʠ ʩʦʩʪʦʠʪ ʠʟ ʦʙʟʦʨʘ ʣʠʪʝʨʘʪʫʨʳ, ʦʧʠʩʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʤʝʪʦʜʦʚ, ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʩʫʞʜʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

234 ʠʩʪʦʯʥʠʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ 205 ʨʘʙʦʪ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ ʠ 9 ʠʥʪʝʨʥʝʪ-

ʠʩʪʦʯʥʠʢʦʚ. ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʩʦʜʝʨʞʠʪ 11 ʪʘʙʣʠʮ, 46 ʨʠʩʫʥʢʦʚ, 

2 ʧʨʠʣʦʞʝʥʠ.̫ 

 

 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʛʣʫʙʦʢʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʚʩʝʤ ʩʦʪʨʫʜʥʠʢʘʤ ʣʘʙʦʨʘʪʦʨʠʠ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚʠʨʫʩʦʚ ʠ ʜʨʫʛʠʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʅʀʀ ʚʠʨʫʩʦʣʦʛʠʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ 

ʥʘʫʯʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çʌʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ 

ʠ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʤʝʜʠʮʠʥʳè; ʩʦʪʨʫʜʥʠʢʘʤ ʀʥʩʪʠʪʫʪʘ ʕʢʦʣʦʛʠʠ ʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʟʘ ʧʦʤʦʱʴ ʚ ʚʳʧʦʣʥʝʥʠʠ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ. 
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ʆʉʅʆɺʅɸʗ ʏɸʉʊʔ 

1.  ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ 

1.1 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ 

ɺʩʝ ʚʦʟʙʫʜʠʪʝʣʠ ʛʨʠʧʧʘ ʦʪʥʦʩʷʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ Orthomyxoviridae, ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʝʪʳʨʴʤʷ ʦʪʜʝʣʴʥʳʤʠ ʨʦʜʘʤʠ: ʚʠʨʫʩ ʛʨʠʧʧʘ A 

(Alphainfluenzavirus), ʚʠʨʫʩ ʛʨʠʧʧʘ B (Betainfluenzavirus), ʚʠʨʫʩ ʛʨʠʧʧʘ C 

(Gammainfluenzavirus) ʠ ʚʠʨʫʩ ʛʨʠʧʧʘ D (Deltainfluenzavirus). ʇʦʤʠʤʦ ʥʠʭ ʚ 

ʩʝʤʝʡʩʪʚʦ Orthomyxoviridae ʚʭʦʜʷʪ ʚʠʨʫʩʳ ʨʦʜʦʚ Quaranjavirus, ʊhogotovirus ʠ 

Isavirus, Mykissvirus, Sardinovirus ʧʦʨʘʞʘʶʱʠʝ ʯʣʝʥʠʩʪʦʥʦʛʠʭ, ʨʳʙ ʠ 

ʟʘʡʮʝʦʙʨʘʟʥʳʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ (A.D. Osterhaus et al., 2000). ɺ ʤʠʨʦʚʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʧʪʠʮ (avian influenza virus) 

ʦʙʱʝʧʨʠʥʷʪʦ ʧʨʠʤʝʥʝʥʠʝ ʘʙʙʨʝʚʠʘʪʫʨʳ AIV ; ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʩ ̫

ʜʘʥʥʳʡ ʪʝʨʤʠʥ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʧʪʠʮ. 

ɻʝʥʦʤ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʛʤʝʥʪʠʨʦʚʘʥʥʫʶ 

ʦʜʥʦʥʠʪʯʘʪʫʶ ʈʅʂ ʥʝʛʘʪʠʚʥʦʡ ʧʦʣʷʨʥʦʩʪʠ (ʪ.ʝ. ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʠʥʪʝʟʠʨʦʚʘʪʴ 

ʚʠʨʫʩʥʳʝ ʙʝʣʢʠ ʚ ʢʣʝʪʢʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʈʅʂ). ʊʘʢʦʡ ʚʠʜ ʛʝʥʦʤʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʨʝʘʩʩʦʨʪʘʮʠʠ 

ʛʝʥʦʚ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ ʚʦʟʥʠʢʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʚʘʨʠʘʥʪʦʚ 

ʚʠʨʫʩʦʚ (P. Palese et al., 2001). 

ʀʟ-ʟʘ ʚʳʩʦʢʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ AIV  ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʦʟʥʠʢʘʶʪ 

ʝʛʦ ʥʦʚʳʝ ʧʘʥʜʝʤʠʯʝʩʢʠʝ ʚʘʨʠʘʥʪʳ. ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ 

ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʨʝʧʨʦʜʫʢʮʠʠ ʚ ʦʨʛʘʥʠʟʤʘʭ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ 

ʧʪʠʮ (ʆ.ʂ. ʂʫʟʥʝʮʦʚ ʠ ʜʨ., 2003). 

ɸʥʪʠʛʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢʘʩʘʝʪʩʷ ʛʝʤʘʛʛʣʶʪʠʥʠʥʘ (HA) 

ʠ ʥʝʡʨʘʤʠʥʠʜʘʟʳ (NA) - ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʙʝʣʢʦʚ ʚʠʨʫʩʘ ʛʨʠʧʧʘ. ɺʥʫʪʨʝʥʥʠʝ ʙʝʣʢʠ 

(NP ʠ ʤʘʪʨʠʢʩʥʳʡ ʙʝʣʦʢ ʄ) ʪʘʢʞʝ ʩʢʣʦʥʥʳ ʢ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʥʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʠ ʦʩʪʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʤʠ.  

ʆʩʥʦʚʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʘʥʪʠʛʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʷʚʣʷʶʪʩʷ ʜʨʝʡʬ ʠ 

ʰʠʬʪ. ɸʥʪʠʛʝʥʥʳʡ ʜʨʝʡʬ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʪʦʯʝʯʥʳʭ ʤʫʪʘʮʠʡ ʚ ʛʝʥʦʤʝ 

ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʥʫʢʣʝʦʪʠʜʦʚ. ʇʨʠ ʘʥʪʠʛʝʥʥʦʤ ʰʠʬʪʝ ʧʨʦʠʩʭʦʜʠʪ 
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ʨʝʘʩʩʦʨʪʘʮʠʷ, ʪ.ʝ. ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʝʥʘ ʛʝʥʦʚ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʘʥʪʠʛʝʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʨʫʩʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʶʪʩʷ ʚʠʨʫʩʥʳʝ ʝʜʠʥʠʮʳ ʩ ʥʦʚʳʤʠ 

ʘʥʪʠʛʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʠʤʝʶʱʠʤʠ ʥʦʚʳʡ ʵʧʠʜʝʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, 

ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʘʩʩʦʨʪʘʥʪʦʚ ʧʨʝʦʜʦʣʝʚʘʪʴ 

ʤʝʞʚʠʜʦʚʳʝ ʙʘʨʴʝʨʳ (ʀ.ɸ. ʉʦʙʦʣʝʚ ʠ ʜʨ., 2016).  

1.1.1 ʉʪʨʦʝʥʠʝ ʚʠʨʠʦʥʘ ʠ ʩʪʨʫʢʪʫʨʘ ʛʝʥʦʤʘ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ 

ɺʠʨʫʩ ʛʨʠʧʧʘ ʠ ʝʛʦ ʩʪʨʫʢʪʫʨʘ ʩʪʘʣʘ ʧʨʝʜʤʝʪʦʤ ʘʢʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ 

ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ 1970-ʭ ʛʦʜʦʚ, ʯʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʩʦʚʨʝʤʝʥʥʳʤ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ 

ʠʩʯʝʟʘʝʪ ʠ ʩʝʛʦʜʥʷ, ʧʦʩʢʦʣʴʢʫ ʛʝʥʦʤ ʚʠʨʫʩʘ ʠʛʨʘʝʪ ʢʨʠʪʠʯʝʩʢʫʶ ʨʦʣʴ ʚ ʝʛʦ 

ʨʘʟʚʠʪʠʠ ʚʥʫʪʨʠ ʢʣʝʪʢʠ ʠ ʚ ʧʨʦʮʝʩʩʝ ʠʥʬʝʢʮʠʠ. ʈʘʟʤʝʨ ʯʘʩʪʠʮʳ ʚ ʩʨʝʜʥʝʤ 

ʚʘʨʴʠʨʫʝʪ ʦʪ 80 ʜʦ 120 ʥʤ, ʠ, ʚ ʦʩʥʦʚʥʦʤ, ʠʤʝʝʪ ʩʬʝʨʠʯʝʩʢʫʶ ʠʣʠ ʧʨʦʜʦʣʛʦʚʘʪʫʶ. 

ɺʠʨʠʦʥ ʦʢʨʫʞʝʥ ʜʚʫʭʩʣʦʡʥʦʡ ʣʠʧʠʜʥʦʡ ʤʝʤʙʨʘʥʦʡ, ʚ ʢʦʪʦʨʦʡ ʟʘʢʣʶʯʝʥ ʛʝʥʦʤ 

ʚʠʨʫʩʘ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʚʦʩʴʤʠ ʩʝʛʤʝʥʪʦʚ ʦʜʥʦʮʝʧʦʯʝʯʥʦʡ ʈʅʂ ʥʝʛʘʪʠʚʥʦʡ 

ʧʦʣʷʨʥʦʩʪʠ (ʨʠʩʫʥʦʢ 1).  

 

ʈʠʩʫʥʦʢ 1 ï ɺʠʨʫʩ ʛʨʠʧʧʘ ɸ ʠ ʛʝʥʝʪʠʯʝʩʢʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʛʣʠʢʦʧʨʦʪʝʠʥʦʚ 

HA ʠ NA. ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʜʝʨʝʚʴʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʛʝʥʝʪʠʯʝʩʢʫʶ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʛʝʥʦʚ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʛʣʠʢʦʧʨʦʪʝʠʥʘ HA ʠ NA ʚ ʨʝʟʝʨʚʫʘʨʝ ʜʠʢʠʭ ʧʪʠʮ, ʘ ʚ ʩʣʫʯʘʝ HA ʚʢʣʶʯʘʶʪ 

ʥʝʜʘʚʥʦ ʦʙʥʘʨʫʞʝʥʥʳʝ ʚʠʨʫʩʳ H17 ʠ H18 ʦʪ ʣʝʪʫʯʠʭ ʤʳʰʝʡ. ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʚʠʨʫʩʥʦʡ ʯʘʩʪʠʮʳ ʛʨʠʧʧʘ ɸ ʩ ʝʝ ʚʦʩʝʤʴʶ ʩʝʛʤʝʥʪʘʤʠ ʛʝʥʘ ʈʅʂ  

(G. B. Karlsson Hedestam et al., 2008) 
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ɺʩʝ ʙʝʣʢʠ ʚʠʨʠʦʥʘ ʚʠʨʫʩʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʝ (ʅɸ, NA, 

ʄ2) ʠ ʚʥʫʪʨʝʥʥʠʝ (A.M. Smith et al., 2018). ʉʝʛʤʝʥʪʳ 1-3 ʢʦʜʠʨʫʶʪ ʙʝʣʢʠ 

(ʧʦʣʠʤʝʨʘʟʳ), ʢʦʪʦʨʳʝ ʚʤʝʩʪʝ ʦʙʨʘʟʫʶʪ ʧʦʣʠʤʝʨʘʟʥʳʡ ʢʦʤʧʣʝʢʩ: ʧʦʣʠʤʝʨʘʟʥʳʡ 

ʙʝʣʦʢ 2 (PB2), ʧʦʣʠʤʝʨʘʟʥʳʡ ʙʝʣʦʢ 1 (PB1) ʠ ʧʦʣʠʤʝʨʘʟʥʳʡ ʙʝʣʦʢ (PA) 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʪʦʨʦʡ ʩʝʛʤʝʥʪ ʪʘʢʞʝ ʢʦʜʠʨʫʝʪ ʜʚʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʙʝʣʢʘ, PB1-

F2 ʠ PB1-N40, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʠʥʜʫʢʮʠʠ ʛʠʙʝʣʠ ʢʣʝʪʦʢ. 

(G.M. Conenello et al., 2007).  ʉʝʛʤʝʥʪ 3 ʵʢʩʧʨʝʩʩʠʨʫʝʪ PA-X ʩ ʦʪʢʨʳʪʦʡ ʨʘʤʢʠ 

ʩʯʠʪʳʚʘʥʠʷ ʠ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʤʦʜʫʣʷʮʠʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʢʣʝʪʦʢ 

(B.W. Jagger et al., 2012). ʉʝʛʤʝʥʪʳ 4 ʠ 6 ʢʦʜʠʨʫʶʪ ʜʚʘ ʚʘʞʥʝʡʰʠʭ ʙʝʣʢʘ: 

ʚʠʨʫʩʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʛʣʠʢʦʧʨʦʪʝʠʥʳ HA ʠ NA, ʛʜʝ ʛʝʤʘʛʛʣʶʪʠʥʠʥ (HA) 

ʦʪʚʝʯʘʝʪ ʟʘ ʨʝʮʝʧʪʦʨʥʦʝ ʩʚʷʟʳʚʘʥʠʝ ʩ ʩʠʘʣʦʚʳʤʠ ʢʠʩʣʦʪʘʤʠ, ʥʘ ʢʣʝʪʢʘʭ-ʭʦʟʷʝʚʘʭ, 

ʠ ʟʘ ʩʣʠʷʥʠʝ ʚʠʨʫʩʘ ʠ ʢʣʝʪʢʠ-ʭʦʟʷʠʥʘ ʧʨʠ ʵʥʜʦʮʠʪʦʟʝ. ɽʛʦ ʰʠʧ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʪʨʠʤʝʨ ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ ʦʢʦʣʦ 70 ʢɼʘ. ʅʝʡʨʘʤʠʥʠʜʘʟʘ (NA) ʪʘʢʞʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʙʝʣʦʢ ʚʠʨʫʩʘ ʛʨʠʧʧʘ (X. Cheng et al., 2012; 

M. Nakano et al., 2021). ʆʥʘ ʫʯʘʩʪʚʫʝʪ ʚ ʫʜʘʣʝʥʠʠ ʩʠʘʣʦʚʦʡ ʢʠʩʣʦʪʳ ʦʪ ʅɸ ʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʩʚʦʙʦʞʜʝʥʠʶ ʥʦʚʳʭ ʚʠʨʠʦʥʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʢʠ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚʠʨʫʩʘ ʚ ʦʨʛʘʥʠʟʤʝ. ʐʠʧ NA ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʪʨʘʤʝʨ ʠ 

ʠʤʝʝʪ ʤʦʣʝʢʫʣʷʨʥʫʶ ʤʘʩʩʫ 240 ʢɼʘ. (L. Byrd-Leotis et al., 2017). ʅʝʡʨʘʤʠʥʠʜʘʟʘ 

(NA) ʷʚʣʷʝʪʩʷ ʩʠʘʣʠʜʘʟʦʡ, ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʟʘ ʦʪʱʝʧʣʝʥʠʝ ʩʠʘʣʦʚʳʭ ʢʠʩʣʦʪ ʦʪ 

ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʚʠʨʫʩ ʢʣʝʪʦʢ-ʭʦʟʷʝʚ ʠ ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ, ʪʝʤ ʩʘʤʳʤ ʦʙʣʝʛʯʘʷ 

ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʚʠʨʫʩʘ. ʉʝʛʤʝʥʪ 5 ʢʦʜʠʨʫʝʪ ʥʫʢʣʝʦʢʘʧʩʠʜʥʳʡ ʙʝʣʦʢ (NP). ʆʥ 

ʚʤʝʩʪʝ ʩ ʙʝʣʢʘʤʠ ʧʦʣʠʤʝʨʘʟʳ ʦʙʨʘʟʫʝʪ ʨʠʙʦʥʫʢʣʝʦʧʨʦʪʝʠʥʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʧʫʪʝʤ 

ʩʚʷʟʳʚʘʥʠʷ ʩ ʚʠʨʫʩʥʦʡ ʈʅʂ. 

ʉʪʨʫʢʪʫʨʥʳʡ ʙʝʣʦʢ ʚʠʨʫʩʥʦʛʦ ʤʘʪʨʠʢʩʘ M1 ʠ ʙʝʣʦʢ ʠʦʥʥʦʛʦ ʢʘʥʘʣʘ M2, 

ʚʩʪʨʘʠʚʘʝʤʳʡ ʚ ʤʝʤʙʨʘʥʫ ʚʠʨʫʩʘ, ʢʦʜʠʨʫʶʪʩʷ ʩʝʛʤʝʥʪʦʤ 7. ɺʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 

ʩʝʛʤʝʥʪ 8: ʦʥ ʵʢʩʧʨʝʩʩʠʨʫʝʪ ʥʝʩʪʨʫʢʪʫʨʥʳʡ ʙʝʣʦʢ NS1 ʠ ʙʝʣʦʢ ʵʢʩʧʦʨʪʘ 

ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ (NEP), ʨʘʥʝʝ ʥʘʟʳʚʘʝʤʳʡ NS2.  ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ NEP 

ʫʯʘʩʪʚʫʝʪ ʚ ʩʣʦʞʥʳʭ ʧʨʦʮʝʩʩʘʭ ʷʜʝʨʥʦʛʦ ʵʢʩʧʦʨʪʘ ʈʅʇ ʚ ʮʠʪʦʧʣʘʟʤʫ ʧʝʨʝʜ 

ʩʙʦʨʢʦʡ ʚʠʨʠʦʥʘ, ʙʝʣʦʢ NS1 ʧʨʝʧʷʪʩʪʚʫʝʪ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʭʦʟʷʠʥʘ, ʠ, ʧʦ ʩʫʪʠ, 
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ʷʚʣʷʝʪʩʷ ʘʥʪʘʛʦʥʠʩʪʦʤ ʚʨʦʞʜʝʥʥʳʭ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ ʭʦʟʷʠʥʘ (E.C. Hutchinson 

et al., 2018).  

ɼʘʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʙʝʣʢʦʚ ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʚʘʞʥʳʝ 

ʜʣʷ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʪʨʝʪʴʠʤ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʙʝʣʢʦʤ ʷʚʣʷʝʪʩʷ 

ʤʝʤʙʨʘʥʥʳʡ ʙʝʣʦʢ ʄ2. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʙʦʣʴʰʫʶ ʤʦʣʝʢʫʣʫ ʙʝʣʢʘ ʩ 

ʤʘʩʩʦʡ 11 ʢɼʘ, ʜʣʠʥʦʡ 97 ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʦʩʪʘʪʢʦʚ. ʄ2 ʦʪʚʝʯʘʝʪ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝ 

ʠʦʥʥʦʛʦ ʢʘʥʘʣʘ ʠ ʨʝʛʫʣʷʮʠʶ ʨʅ ʚ ʧʨʦʮʝʩʩʝ ʦʩʚʦʙʦʞʜʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʯʘʩʪʝʡ ʠ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚʠʨʫʩʥʦʡ ʯʘʩʪʠʮʳ ʚ ʵʥʜʦʩʦʤʘʭ ʠ ʥʘ ʘʧʧʘʨʘʪʝ ɻʦʣʴʜʞʠ (ʤʝʩʪʦ 

ʩʠʥʪʝʟʘ ʅɸ). ʈʝʧʨʦʜʫʢʮʠʷ ʚʠʨʫʩʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʧʨʠ ʠʥʘʢʪʠʚʘʮʠʠ 

ʠʦʥʥʦʛʦ ʢʘʥʘʣʘ (R.M. Pielak et al., 2011). 

ʅʘ ʜʦʣʶ ʤʝʤʙʨʘʥʥʳʡ ʙʝʣʢʘ ʄ1 ʧʨʠʭʦʜʠʪʩʷ ʜʦ 40% ʚʩʝʡ ʤʘʩʩʳ ʙʝʣʢʘ 

ʚʠʨʠʦʥʘ, ʠ ʝʛʦ ʛʣʘʚʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʬʫʥʢʮʠʷ ï ʵʪʦ ʚʳʩʪʠʣʘʥʠʝ ʚʥʫʪʨʝʥʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʧʠʜʥʦʛʦ ʩʣʦʷ. ɽʛʦ ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ʚ ʩʨʝʜʥʝʤ ʨʘʚʥʘ 25 ʢɼʘ. 

ɹʝʣʦʢ ʄ1 ʦʯʝʥʴ ʪʦʯʥʦ ʣʦʢʘʣʠʟʫʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʙʝʣʢʘʤʠ ʧʨʠ ʩʙʦʨʢʝ 

ʚʠʨʫʩʥʦʡ ʯʘʩʪʠʮʳ ʚ ʢʣʝʪʢʝ ʠ ʘʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʥʠʤʠ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʦʥ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʦʥʪʘʢʪʠʨʫʝʪ ʩ ʥʫʢʣʝʦʧʨʦʪʝʠʥʦʤ ʠ ʩ ʈʅʂ ʚʠʨʫʩʘ 

(L.V. Kordyukova et al., 2019).  ʀʛʨʘʷ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ ʪʨʘʥʩʢʨʠʧʮʠʠ ʚʠʨʫʩʥʦʡ 

ʈʅʂ, ʙʝʣʦʢ ʄ1 ʢʦʥʪʨʦʣʠʨʫʝʪ ʥʫʢʣʝʦʧʣʘʟʤʘʪʠʯʝʩʢʠʡ ʪʨʘʥʩʧʦʨʪ 

ʨʠʙʦʥʫʢʣʝʦʧʨʦʪʝʠʥʦʚ ʚ ʟʘʨʘʞʝʥʥʦʡ ʢʣʝʪʢʝ., ʘ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʬʦʨʤʳ ʚʠʨʠʦʥʘ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʪʧʦʯʢʦʚʳʚʘʥʠʷ.  

ʅʫʢʣʝʦʧʨʦʪʝʠʥ (NP) ʠʟʫʯʝʥ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ, ʠ ʦʪʥʝʩʝʥ ʢ ʚʥʫʪʨʝʥʥʠʤ 

ʙʝʣʢʘʤ ʚʠʨʠʦʥʘ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʙʝʣʢʦʤ ʄ1, ʈʅʂ, ʙʝʣʢʘʤʠ ʧʦʣʠʤʝʨʘʟʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. ʉʦʩʪʘʚʣʷʷ 17-20% ʦʪ ʚʩʝʡ ʤʘʩʩʳ ʙʝʣʢʦʚ ʚʠʨʫʩʥʦʡ ʯʘʩʪʠʮʳ, ʦʥ ʠʤʝʝʪ 

ʤʦʣʝʢʫʣʷʨʥʫʶ ʤʘʩʩʫ ʨʘʚʥʫʶ 50 ʢɼʘ. ɺ ʩʪʨʫʢʪʫʨʝ NP ʩʦʜʝʨʞʘʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʘʤʠʥʦʢʠʩʣʦʪʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ 

ʷʜʝʨʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ. ʆʥʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʧʨʠ ʪʨʘʥʩʧʦʨʪʝ ʚʠʨʠʦʥʥʦʡ 

ʈʅʂ ʚ ʷʜʨʦ ʢʣʝʪʢʠ ʠ, ʜʘʣʝʝ, ʠʟ ʷʜʨʘ ʢ ʤʝʩʪʫ ʩʙʦʨʢʠ ʚʠʨʠʦʥʦʚ. ʂʨʦʤʝ ʪʦʛʦ, 

ʚʘʞʥʝʡʰʝʡ ʬʫʥʢʮʠʝʡ ʷʚʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʈʅʂ ʠ ʤʫʣʴʪʠʬʫʥʢʮʠʦʥʘʣʴʥʳʤ 

ʢʦʤʧʣʝʢʩʦʤ - ʈʅʂ-ʟʘʚʠʩʠʤʦʡ ʈʅʂ-ʧʦʣʠʤʝʨʘʟʦʡ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʠʪ 

5 ʙʝʣʢʦʚ: ʈɺ1, ʈɺ1-F2, NP40, PB2 ʠ PA (T. Noda et al., 2006). 
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ɹʝʣʦʢ NS1 ʠʤʝʝʪ ʤʦʣʝʢʫʣʷʨʥʫʶ ʤʘʩʩʫ 26 ʢɼʘ ʠ ʩʦʩʪʦʠʪ ʠʟ 230-

236 ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʦʩʪʘʪʢʦʚ. ʆʩʥʦʚʥʘʷ ʝʛʦ ʬʫʥʢʮʠʷ ï ʦʧʦʩʨʝʜʦʚʘʥʥʦʝ ʫʯʘʩʪʠʝ ʚ 

ʨʝʛʫʣʷʮʠʠ ʨʝʧʨʦʜʫʢʮʠʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʚ ʢʣʝʪʢʝ; ʟʘʱʠʪʥʘʷ ʬʫʥʢʮʠʷ ʦʪ ʜʝʡʩʪʚʠʷ 

ʢʣʝʪʦʯʥʳʡ ʠʥʪʝʨʬʝʨʦʥʦʚ. ɺʪʦʨʦʡ ʥʝʙʦʣʴʰʦʡ ʙʝʣʦʢ NS2, ʩʦʩʪʦʷʱʠʡ ʚʩʝʛʦ ʠʟ 

112 ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʦʩʪʘʪʢʦʚ, ʧʨʠʥʠʤʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ 

ʪʨʘʥʩʧʦʨʪʝ ʈʅʇ ʢʦʤʧʣʝʢʩʦʚ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʦʥ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ ʙʝʣʢʘ ʷʜʝʨʥʦʛʦ 

ʵʢʩʧʦʨʪʘ (NEP). ʀʥʬʦʨʤʘʮʠʷ ʦ ʙʝʣʢʘʭ NS2 ʠ NS1 ʟʘʢʦʜʠʨʦʚʘʥʘ ʚ 8-ʤ ʩʝʛʤʝʥʪʝ 

ʈʅʂ ʛʝʥʦʤʘ ʚʠʨʫʩʘ ʛʨʠʧʧʘ (R.A. Lamb et al., 1983).  

ʆʙʘ ʙʝʣʢʘ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʝʧʣʠʢʘʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʥʠ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʤʠʰʝʥʝʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚ. NS1 

ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʙʝʣʢʦʤ ʠ ʚʘʞʝʥ ʜʣʷ ʚʳʭʦʜʘ ʠʟ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʭʦʟʷʠʥʘ (B.G. Hale et al., 2008). NS1 ʙʣʦʢʠʨʫʝʪ ʩʠʥʪʝʟ Ŭ/ɓ ʠʥʪʝʨʬʝʨʦʥʦʚ 

(M.J. Kim et al., 2002; P. Jiao et al., 2008;). NS1 ð ʵʪʦ ʈʅʂ-ʩʚʷʟʳʚʘʶʱʠʡ ʙʝʣʦʢ, 

ʢʦʪʦʨʳʡ ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʛʫʣʷʮʠʠ ʤʥʦʛʠʭ ʢʣʝʪʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ. (R.M. Krug et al., 

2015; K.E. Sloan et al., 2016; A.C. Vicary et al., 2023). NS1 ʩʥʠʞʘʝʪ ʢʘʢ 

ʩʠʥʪʝʪʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʣʝʛʦʯʥʳʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ (L. Hyland et al., 

2006). ɺʧʝʨʚʳʝ NS2 ʙʳʣ ʦʧʠʩʘʥ ʢʘʢ ʯʘʩʪʴ ʦʯʠʱʝʥʥʳʭ ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ ʠ ʚ ʷʜʨʝ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ (M.J. Kim et al., 2002). NS2 ʪʘʢʞʝ 

ʠʟʚʝʩʪʝʥ ʢʘʢ NEP ʠ ʫʯʘʩʪʚʫʝʪ ʚ ʪʨʘʥʩʧʦʨʪʝ ʈʅʂ ʠ ʧʦʣʠʤʝʨʘʟʥʦʛʦ ʙʝʣʢʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʚʦ ʚʨʝʤʷ ʨʝʧʣʠʢʘʮʠʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ NS1, ʢʦʪʦʨʳʡ ʤʝʥʝʝ ʦʧʠʩʘʥ 

(H. Akarsu et al., 2011). ʈʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣ ʫʯʘʩʪʠʝ NS2 ʚ ʨʝʛʫʣʷʮʠʠ 

ʚʠʨʫʩʥʦʡ ʨʝʧʣʠʢʘʮʠʠ ʈʅʂ (J.T. Perez et al., 2010; A. Varble et al., 2010). 

ɺʠʨʫʩʳ ʛʨʠʧʧʘ ɸ ʦʯʝʥʴ ʠʟʤʝʥʯʠʚʳ. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʷʚʣʷʝʪʩʷ 

ʛʝʥʝʪʠʯʝʩʢʘʷ ʠ ʘʥʪʠʛʝʥʥʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʛʣʠʢʦʧʨʦʪʝʠʥʦʚ HA ʠ 

NA (S. W. Yoon et al., 2014). ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫ ʧʪʠʮ ʦʙʥʘʨʫʞʝʥʦ 

16 ʦʩʥʦʚʥʳʭ ʘʥʪʠʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ HA ʠ 9 ʘʥʪʠʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ NA. ʀʟ 

ʚʦʟʤʦʞʥʳʭ 144 ʢʦʤʙʠʥʘʮʠʡ HA/NA ʫ ʧʪʠʮ ʚ ʧʨʠʨʦʜʝ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 

127 ʩʫʙʪʠʧʦʚ GISAID. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʚʠʨʫʩʥʳʤ ʧʦʜʪʠʧʘʤ, ʦʙʥʘʨʫʞʝʥʥʳʤ ʫ 

ʧʪʠʮ, ʫ ʣʝʪʫʯʠʭ ʤʳʰʝʡ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʜʚʘ ʥʦʚʳʭ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ, ʢʦʪʦʨʳʝ 

ʥʦʤʠʥʘʣʴʥʦ ʙʳʣʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ H17N10 ʠ H18N11 (Tong S. et al., 2012; 
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Tong S. et al., 2013). ʆʜʥʘʢʦ ʥʝʡʨʘʤʠʥʠʜʘʟʳ ʵʪʠʭ ʚʠʨʫʩʦʚ ʦʪʜʘʣʝʥʥʦ ʩʚʷʟʘʥʳ ʩ 

N1-N9 NA ʧʪʠʯʴʝʛʦ ʛʨʠʧʧʘ ʠ ʣʠʰʝʥʳ ʢʦʥʩʝʨʚʘʪʠʚʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʦʩʪʘʪʢʦʚ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʚʷʟʳʚʘʥʠʠ ʠʣʠ ʨʘʩʱʝʧʣʝʥʠʠ ʩʠʘʣʦʚʦʡ ʢʠʩʣʦʪʳ (A. Garc²a-Sastre, 

2012). ʉʠʩʪʝʤʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʤʝʝʪ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ 

ʘʥʪʠʪʝʣʘ ʭʦʟʷʠʥʘ, ʨʘʩʧʦʟʥʘʶʱʠʝ ʦʜʠʥ ʧʦʜʪʠʧ HA ʠʣʠ NA, ʥʝ ʙʫʜʫʪ ʧʝʨʝʢʨʝʩʪʥʦ 

ʨʝʘʛʠʨʦʚʘʪʴ ʠʣʠ ʩʣʘʙʦ ʨʝʘʛʠʨʦʚʘʪʴ ʩ ʜʨʫʛʠʤʠ ʧʦʜʪʠʧʘʤʠ HA ʠʣʠ NA. ɸʥʪʠʛʝʥʥʘʷ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʙʝʣʢʦʚ HA ʠ NA ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʦʩʥʦʚʥʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʝʥʦʚ ʚʠʨʫʩʦʚ ʧʪʠʯʴʝʛʦ ʛʨʠʧʧʘ ɸ (ʩʤ. 

ʨʠʩʫʥʦʢ 1). ʅʘʧʨʠʤʝʨ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʤʝʞʜʫ HA ʣʶʙʳʭ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʧʦʜʪʠʧʦʚ HA ʧʪʠʯʴʝʛʦ 

ʛʨʠʧʧʘ (H1-H16) ʩʦʩʪʘʚʣʷʝʪ 79%, ʘ ʚʥʫʪʨʠ ʧʦʜʪʠʧʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 86% 

(R.A.M. Fouchier et al., 2005). ɻʝʥʝʪʠʯʝʩʢʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʛʝʥʦʚ HA ʠ NA ʚ 

ʧʪʠʯʴʝʤ ʨʝʟʝʨʚʫʘʨʝ ʪʦʛʦ ʞʝ ʧʦʨʷʜʢʘ ʚʝʣʠʯʠʥʳ, ʯʪʦ ʠ ʛʝʥʝʪʠʯʝʩʢʘʷ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʛʣʠʢʦʧʨʦʪʝʠʥʦʚ ʣʝʥʪʠʚʠʨʫʩʦʚ ʧʨʠʤʘʪʦʚ, 

ʦʙʱʝʠʟʚʝʩʪʥʦ ʠʟʤʝʥʯʠʚʦʡ ʛʨʫʧʧʳ ʚʠʨʫʩʦʚ (G.B. Karlsson Hedestam et al., 2008). 

ʇʦʤʠʤʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʢʦʪʦʨʘʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʘʥʪʠʛʝʥʥʳʭ ʩʚʦʡʩʪʚʘʭ 

HA ʠ NA, ʚʠʨʫʩʳ ʛʨʠʧʧʘ ʧʪʠʮ ʤʦʞʥʦ ʙʳʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʥʘ ʦʩʥʦʚʝ ʠʭ 

ʧʘʪʦʛʝʥʥʦʛʦ ʬʝʥʦʪʠʧʘ ʫ ʮʳʧʣʷʪ. ʈʘʟʣʠʯʘʶʪ ʚʠʨʫʩʳ ʥʠʟʢʦʧʘʪʦʛʝʥʥʦʛʦ ʧʪʠʯʴʝʛʦ 

ʛʨʠʧʧʘ (Low pathogenic avian influenza, LPAI) ʠ ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʦʛʦ ʧʪʠʯʴʝʛʦ 

ʛʨʠʧʧʘ (Highly pathogenic avian influenza, HPAI). ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ 

ʚʠʨʫʩʦʚ ʧʪʠʯʴʝʛʦ ʛʨʠʧʧʘ ʷʚʣʷʶʪʩʷ LPAI ʠ ʚʳʟʳʚʘʶʪ ʣʠʙʦ ʣʝʛʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, 

ʣʠʙʦ ʦʪʩʫʪʩʪʚʠʝ ʩʠʤʧʪʦʤʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʨʫʩʘ ʠ ʠʥʬʠʮʠʨʦʚʘʥʥʦʛʦ ʚʠʜʘ. 

ʆʜʥʘʢʦ ʜʚʘ ʧʦʜʪʠʧʘ ʛʨʠʧʧʘ, H5 ʠ H7, ʪʘʢʞʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴʩʷ ʢʘʢ 

ʚʠʨʫʩʳ HPAI. ɺʠʨʫʩʳ HPAI ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʢʘʢ ʪʝ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʙʦʣʝʝ 

75% ʩʤʝʨʪʥʦʩʪʠ ʫ ʮʳʧʣʷʪ ʧʦʩʣʝ ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʟʘʨʘʞʝʥʠʷ, ʠ, ʢʘʢ ʧʦʣʘʛʘʶʪ, 

ʚʦʟʥʠʢʘʶʪ ʫ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ ʧʨʠ ʧʨʦʥʠʢʥʦʚʝʥʠʠ ʚʠʨʫʩʦʚ HPAI H5 ʠ H7 ʠʟ 

ʨʝʟʝʨʚʫʘʨʘ ʜʠʢʦʡ ʧʪʠʮʳ (D.J. Alexander, 2000; I.P. Chatziprodromidou, 2018). ɹʝʣʦʢ 

HA ʚʠʨʫʩʘ ʛʨʠʧʧʘ A ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʚ ʚʠʜʝ ʝʜʠʥʩʪʚʝʥʥʦʛʦ 

ʧʦʣʠʧʝʧʪʠʜʥʦʛʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ (HA0), ʢʦʪʦʨʳʡ ʨʘʩʱʝʧʣʷʝʪʩʷ ʥʘ ʩʫʙʲʝʜʠʥʠʮʳ 

HA1 ʠ HA2 ʪʨʠʧʩʠʥʦʧʦʜʦʙʥʳʤʠ ʧʨʦʪʝʘʟʘʤʠ ʚ ʢʣʝʪʢʝ-ʭʦʟʷʠʥʝ. ʇʝʨʝʭʦʜ ʦʪ 
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ʬʝʥʦʪʠʧʘ ʚʠʨʫʩʘ LPAI ʢ ʬʝʥʦʪʠʧʫ ʚʠʨʫʩʘ HPAI ʜʣʷ ʚʠʨʫʩʦʚ H5 ʠ H7 ʜʦʩʪʠʛʘʝʪʩʷ 

ʚʚʝʜʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʦʩʪʘʪʢʦʚ ʚ ʩʘʡʪ ʨʘʩʱʝʧʣʝʥʠʷ HA0, 

ʦʙʣʝʛʯʘʷ ʨʘʩʱʝʧʣʝʥʠʝ ʧʦʚʩʝʤʝʩʪʥʦ ʵʢʩʧʨʝʩʩʠʨʫʝʤʳʤʠ ʧʨʦʪʝʘʟʘʤʠ (T.J Hu et al., 

2018). ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʵʪʦ ʩʚʦʡʩʪʚʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʠʩʪʝʤʥʦʡ ʨʝʧʣʠʢʘʮʠʠ ʚʠʨʫʩʘ ʠ 

ʩʤʝʨʪʥʦʩʪʠ ʜʦ 100% ʩʨʝʜʠ ʜʦʤʘʰʥʠʭ ʧʪʠʮ (A.C. Hurt et al., 2017). 

1.1.2 ʎʠʢʣ ʨʝʧʨʦʜʫʢʮʠʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ 

ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʵʪʘʧʦʚ (ʨʠʩʫʥʦʢ 2):  

- ʘʜʩʦʨʙʮʠʷ ʥʘ ʢʣʝʪʢʝ; 

- ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚ ʢʣʝʪʢʫ; 

- ñʨʘʟʜʝʚʘʥʠʝò ʚʠʨʫʩʘ ʚʥʫʪʨʠ ʢʣʝʪʢʠ; 

- ʪʨʘʥʩʢʨʠʧʮʠʷ; 

- ʪʨʘʥʩʣʷʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʈʅʂ; 

- ʨʝʧʣʠʢʘʮʠʷ ʛʝʥʦʤʘ; 

- ʩʙʦʨʢʘ ʚʠʨʫʩʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʚʳʭʦʜ ʚʠʨʫʩʘ ʠʟ ʢʣʝʪʢʠ (ʅ.ɺ. ʃʠʪʫʩʦʚ ʠ 

ʜʨ., 2012).  

ʅʘʯʘʣʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʠʨʫʩʘ ʩ ʢʣʝʪʢʦʡ ʩ ʤʦʤʝʥʪʘ ʧʨʠʢʨʝʧʣʝʥʠʷ ʝʛʦ 

ʯʘʩʪʠʮ ʢ ʢʣʝʪʦʯʥʦʡ ʦʙʦʣʦʯʢʝ ï ʵʪʦ ʘʜʩʦʨʙʮʠʠ, ʦʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʩʪʘʜʠʡ 

ʨʝʧʨʦʜʫʢʮʠʠ ʚʠʨʫʩʘ, ʪʘʢ ʢʘʢ ʦʪ ʥʝʝ ʟʘʚʠʩʠʪ ʩʘʤʘ ʩʧʦʩʦʙʥʦʩʪʴ ʠʥʬʠʮʠʨʦʚʘʥʠʷ 

ʢʣʝʪʢʠ. ɸʜʩʦʨʙʮʠʷ ʚʠʨʫʩʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʠʨʫʩʥʳʭ ʘʥʪʠʛʝʥʦʚ ʩ ʦʩʪʘʪʢʘʤʠ ʩʠʘʣʦʚʳʭ ʢʠʩʣʦʪ. ʆʩʥʦʚʥʘʷ ʠʭ 

ʤʘʩʩʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʛʣʠʢʦʧʨʦʪʝʠʥʘʭ ʢʣʝʪʢʠ. ʀʦʥʥʳʝ ʢʘʥʘʣʳ ʧʨʠ 

ʧʦʤʦʱʠ ʟʘʢʠʩʣʝʥʠʷ ʩʨʝʜʳ ʩʥʠʞʘʶʪ ʨʅ ʚʥʫʪʨʠ ʚʠʨʫʩʥʦʡ ʯʘʩʪʠʮʳ, ʚʩʣʝʜʩʪʚʠʝ 

ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ ʙʝʣʢʦʚʦʡ ʦʙʦʣʦʯʢʠ ʄ1, ʦʧʨʝʜʝʣʷʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʦʩʥʦʚʥʦʡ ʧʫʪʝʤ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚʠʨʫʩʘ ʚ ʢʣʝʪʢʫ - ʵʥʜʦʮʠʪʦʟ (ɽ.ʇ. ʇʘʰʢʦʚ ʠ ʜʨ., 

2003). 

ɺʤʝʩʪʝ ʩ ʵʪʠʤ ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʘʮʠʷ HA, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ çʤʘʰʠʥʳ ʩʣʠʷʥʠʷè. ɼʘʣʝʝ, ʚ ʮʠʪʦʧʣʘʟʤʫ ʚʭʦʜʠʪ 

ʥʫʢʣʝʦʢʘʧʩʠʜ, ʯʝʤʫ ʧʨʝʜʰʝʩʪʚʫʝʪ ʩʤʳʢʘʥʠʝ ʤʝʤʙʨʘʥʳ ʚʠʨʫʩʘ ʠ ʢʣʝʪʦʯʥʦʡ 
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ʤʝʤʙʨʘʥʳ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʠʩʣʦʡ ʩʨʝʜʳ ʤʝʥʷʶʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʘʪʦʤʦʚ HA. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʥʘʞʝʥʠʶ ʧʝʧʪʠʜʦʚ ʠ ʜʘʣʴʥʝʡʰʝʤʫ 

ʩʣʠʷʥʠʶ ʤʝʤʙʨʘʥ. ɼʘʣʝʝ ʧʨʠ ʨʘʟʨʫʰʝʥʠʠ ʙʝʣʢʦʚʳʭ ʦʙʦʣʦʯʝʢ ʚʠʨʫʩʥʦʡ ʯʘʩʪʠʮʳ 

ʚʥʫʪʨʝʥʥʠʡ ʥʫʢʣʝʦʧʨʦʪʝʠʥ ʦʩʚʦʙʦʞʜʘʝʪʩʷ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʝʪ ʫʩʣʦʚʠʷ ʜʣʷ 

ʪʨʘʥʩʢʨʠʧʮʠʠ ʠ ʨʝʧʣʠʢʘʮʠʠ ʚʠʨʫʩʥʦʛʦ ʛʝʥʦʤʘ. 

 

ʈʠʩʫʥʦʢ 2 ï ʎʠʢʣ ʨʝʧʨʦʜʫʢʮʠʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ ʚ ʢʣʝʪʢʝ (F. Krammer et al., 2018) 

 

ʉʣʝʜʫʶʱʠʝ ʵʪʘʧʳ ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʦʩʥʦʚʝ ʨʝʘʢʮʠʡ ʢʣʝʪʦʯʥʦʛʦ ʦʙʤʝʥʘ 

ʚʝʱʝʩʪʚ (ʪʨʘʥʩʢʨʠʧʮʠʷ ʠ ʨʝʧʣʠʢʘʮʠʷ ʚʠʨʫʩʥʦʛʦ ʛʝʥʦʤʘ, ʪʨʘʥʩʣʷʮʠʷ ʚʠʨʫʩʥʦʡ 

ʤʈʅʂ, ʩʙʦʨʢʘ ʠ ʚʳʭʦʜ ʚʠʨʫʩʘ ʠʟ ʢʣʝʪʢʠ). ʕʪʠ ʧʨʦʮʝʩʩʳ ʨʝʧʨʦʜʫʢʮʠʠ ʚʠʨʫʩʘ 

ʛʨʠʧʧʘ ʧʨʦʠʩʭʦʜʷʪ ʫʞʝ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʠʨʠʦʥ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʦʢʘʟʘʣʩʷ ʚʥʫʪʨʠ 

ʢʣʝʪʢʠ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʦʨʛʘʥʠʟʤʘ ʭʦʟʷʠʥʘ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʠ ʥʘ ʩʢʦʨʦʩʪʴ ʨʝʧʨʦʜʫʢʮʠʠ ʚʠʨʫʩʘ. ʇʨʠ ʧʦʧʘʜʘʥʠʠ ʈʅʂ 

ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʚ ʷʜʨʦ ʟʘʨʘʞʝʥʥʦʡ ʢʣʝʪʢʠ, ʟʘʧʫʩʢʘʝʪʩʷ ʚʘʞʥʝʡʰʠʡ ʧʨʦʮʝʩʩ - 

ʩʠʥʪʝʟ ʤʈʅʂ, ʢʦʪʦʨʳʝ ʪʨʘʥʩʧʦʨʪʠʨʫʶʪʩʷ ʚ ʮʠʪʦʧʣʘʟʤʫ ʠ ʚʤʝʩʪʦ ʩʠʥʪʝʟʘ 

ʢʣʝʪʦʯʥʳʭ ʙʝʣʢʦʚ ʥʘʯʠʥʘʝʪʩʷ ʩʠʥʪʝʟ ʙʝʣʢʦʚ ʚʠʨʫʩʘ. ʆʜʥʘʢʦ ʫ ʤʈʅʂ ʦʪʩʫʪʩʪʚʫʶʪ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʝ 5ǋ-, ʠ 3ǋ- ʢʦʥʮʘʤ ʚʈʅʂ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʩʥʘʯʘʣʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʣʥʦʨʘʟʤʝʨʥʘʷ (+) ʮʝʧʴ, ʢʦʪʦʨʘʷ ʢʦʧʠʨʫʝʪʩʷ ʚ 
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ʧʦʣʥʦʨʘʟʤʝʨʥʫʶ ʚʈʅʂ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʙʦʨʢʠ ʥʦʚʳʭ ʚʠʨʠʦʥʦʚ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦʡ ʚʠʨʫʩʥʦʡ ʯʘʩʪʠʮʳ 

ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʢʘʢ ʤʠʥʠʤʫʤ ʧʦ ʦʜʥʦʡ ʢʦʧʠʠ ʢʘʞʜʦʛʦ ʠʟ ʩʝʛʤʝʥʪʦʚ ʈʅʂ 

(ʊ.ʅ. ʀʣʴʠʯʝʚʘ ʠ ʜʨ., 2012). 

ʇʦʩʣʝ ʢʦʧʠʨʦʚʘʥʠʷ ʚʠʨʫʩʥʳʭ ʈʅʂ ʚ ʷʜʨʝ ʢʣʝʪʢʠ, ʦʥʠ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ 

ʥʦʚʳʝ ʚʠʨʫʩʥʳʝ ʯʘʩʪʠʮʳ ʠ ʬʦʨʤʠʨʫʶʪ ʦʙʦʣʦʯʢʫ ʠʟ ʙʝʣʢʘ NP ʠ ʟʘʪʝʤ 

ʧʝʨʝʜʚʠʛʘʶʪʩʷ ʚ ʮʠʪʦʧʣʘʟʤʫ, ʛʜʝ ʩʦʝʜʠʥʷʪʩʷ ʩ ʙʝʣʢʘʤʠ ʧʦʣʠʤʝʨʘʟʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

PA, PB1, PB2. ʉʙʦʨʢʘ ʥʦʚʳʭ ʚʠʨʠʦʥʦʚ ʛʨʠʧʧʘ ʧʨʦʠʩʭʦʜʠʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʠʭ 

ʚʳʩʚʦʙʦʞʜʝʥʠʝʤ ʠʟ ʢʣʝʪʢʠ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʯʢʦʚʘʥʠʷ (ʈ.ɻ. ɻʦʩʤʘʥʦʚ ʠ ʜʨ., 2018). 

ɹʣʘʛʦʜʘʨʷ ʜʝʡʩʪʚʠʶ ʥʝʡʨʘʤʠʥʠʜʘʟʳ ʦʪʧʦʯʢʦʚʘʚʰʠʝʩʷ ʚʠʨʫʩʥʳʝ ʯʘʩʪʠʮʳ 

ʠʟʙʝʛʘʶʪ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʢ ʨʝʮʝʧʪʦʨʘʤ ʩʠʘʣʦʚʦʡ ʢʠʩʣʦʪʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʠʥʬʠʮʠʨʦʚʘʥʥʦʡ ʢʣʝʪʢʠ, ʪ.ʢ. NA ʫʜʘʣʷʝʪ ʦʩʪʘʪʢʠ ʩʠʘʣʦʚʦʡ ʢʠʩʣʦʪʳ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʨʘʞʝʥʥʦʡ ʢʣʝʪʢʠ, ʦʩʚʦʙʦʞʜʘʷ ʧʫʪʴ ʜʣʷ ʚʳʭʦʜʦʚ ʥʦʚʳʭ ʚʠʨʠʦʥʦʚ 

(L. Byrd-Leotis et al., 2017). 

ɺʠʨʫʩʳ ʛʨʠʧʧʘ ʨʝʧʣʠʮʠʨʫʶʪʩʷ ʚ ʩʪʦʣʙʯʘʪʳʭ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʢʘʭ 

ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ (N.M. Bouvier et al., 2010) ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʯʝʨʝʟ 

ʜʳʭʘʪʝʣʴʥʳʝ ʚʳʜʝʣʝʥʠʷ ʚ ʚʠʜʝ ʤʝʣʢʠʭ ʘʵʨʦʟʦʣʴʥʳʭ ʯʘʩʪʠʮ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ 

ʯʠʭʘʥʠʠ, ʢʘʰʣʝ ʠ ʨʘʟʛʦʚʦʨʝ (M. Imai et al., 2013).  

ʇʦʜʪʠʧʳ H1N1 ʠ H3N2 (ʛʨʠʧʧ ɸ) ʠ ʛʨʠʧʧ ɺ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʮʠʨʢʫʣʠʨʫʶʪ ʚ ʯʝʣʦʚʝʯʝʩʢʦʡ ʧʦʧʫʣʷʮʠʠ (B. Jones, 2012), ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʵʪʠʭ ʪʨʝʭ ʰʪʘʤʤʦʚ ʛʨʠʧʧʘ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚʦ ʚʨʝʤʝʥʠ ʠʣʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠ 

ʚʥʫʪʨʠ ʩʪʨʘʥ, ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ʠʣʠ ʢʦʥʪʠʥʝʥʪʘʤʠ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʩʝʟʦʥʘ ʛʨʠʧʧʘ 

(G.A. Sautto et al., 2018). ʅʘʯʘʣʴʥʦʡ ʩʪʘʜʠʝʡ ʛʨʠʧʧʦʟʥʦʡ ʠʥʬʝʢʮʠʠ ʷʚʣʷʝʪʩʷ 

ʩʚʷʟʳʚʘʥʠʝ ʚʠʨʠʦʥʘ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʣʝʪʢʠ-ʭʦʟʷʠʥʘ. 

ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʧʨʠʢʨʝʧʣʝʥʠʷ ʚʠʨʫʩʘ ʢ ʨʝʮʝʧʪʦʨʫ ʧʨʦʠʩʭʦʜʠʪ ʩʣʠʷʥʠʝ 

ʤʝʤʙʨʘʥ ʠ ʦʙʨʘʟʫʝʪʩʷ ʥʦʚʘʷ ʦʙʦʣʦʯʢʘ ʚʦʢʨʫʛ ʚʠʨʠʦʥʘ (L. Hyland et al., 2006). ʅʘ 

ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʬʦʨʤʠʨʫʝʪʩʷ ʥʦʚʳʡ ʢʦʤʧʘʨʪʤʝʥʪ (ʵʥʜʦʩʦʤʘ), ʧʦʩʣʝ ʯʝʛʦ 

ʢʣʝʪʢʘ-ʭʦʟʷʠʥ ʥʘʯʠʥʘʝʪ ʧʝʨʝʚʘʨʠʚʘʪʴ ʵʥʜʦʩʦʤʫ. ʉʥʠʞʝʥʠʝ ʨʅ (<6,0) ʧʨʠʚʦʜʠʪ ʢ 

ʘʢʪʠʚʘʮʠʠ HA. ʊʨʠʤʝʨ ʩʪʘʥʦʚʠʪʩʷ ʥʝʩʪʘʙʠʣʴʥʳʤ ʠ ʯʘʩʪʠʯʥʦ ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ 

(T.J. Hu et al., 2015). ɺʥʫʪʨʝʥʥʝʝ ʩʦʜʝʨʞʠʤʦʝ ʚʠʨʠʦʥʘ ʚʳʩʚʦʙʦʞʜʘʝʪʩʷ ʚ 
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ʮʠʪʦʧʣʘʟʤʫ ʢʣʝʪʢʠ-ʭʦʟʷʠʥʘ ʧʦʩʣʝ ʩʣʠʷʥʠʷ ʤʝʤʙʨʘʥ. ɺʠʨʫʩʥʳʡ ʈʅʂ-

ʧʦʣʠʤʝʨʘʟʥʳʡ ʢʦʤʧʣʝʢʩ ʠ ʈʅʂ-ʟʘʚʠʩʠʤʘʷ ʈʅʂ-ʧʦʣʠʤʝʨʘʟʘ ʪʨʘʥʩʧʦʨʪʠʨʫʶʪʩʷ ʚ 

ʮʠʪʦʧʣʘʟʤʫ ʢʣʝʪʢʠ-ʭʦʟʷʠʥʘ (K.A. Hooper et al., 2013; T.J Hu et al., 2015). 

ɺʧʦʩʣʝʜʩʪʚʠʠ ʧʦʣʠʤʝʨʘʟʥʳʡ ʢʦʤʧʣʝʢʩ ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʚ ʷʜʨʦ ʢʣʝʪʢʠ-ʭʦʟʷʠʥʘ, 

ʛʜʝ ʈʅʂ-ʟʘʚʠʩʠʤʘʷ ʧʦʣʠʤʝʨʘʟʘ ʧʨʦʠʟʚʦʜʠʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʢʦʤʧʣʝʤʝʥʪʘʨʥʫʶ 

ʢʈʅʂ, ʢʦʪʦʨʘʷ ʵʢʩʧʦʨʪʠʨʫʝʪʩʷ ʚ ʮʠʪʦʧʣʘʟʤʫ ʠ ʪʨʘʥʩʣʠʨʫʝʪʩʷ ʠʣʠ ʦʩʪʘʝʪʩʷ ʚ ʷʜʨʝ. 

ɺʠʨʫʩʳ ʛʨʠʧʧʘ ʥʝ ʩʧʦʩʦʙʥʳ ʢʦʜʠʨʦʚʘʪʴ ʬʝʨʤʝʥʪʳ ʜʣʷ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ 5'cap ʥʘ 

ʩʚʦʝʡ ʩʦʙʩʪʚʝʥʥʦʡ ʤʈʅʂ. 5'cap ʦʪʱʝʧʣʷʝʪʩʷ ʦʪ ʤʈʅʂ ʭʦʟʷʠʥʘ, ʘ ʟʘʪʝʤ 

ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʤʈʅʂ ʚʠʨʫʩʦʚ (J Hu et al., 2015). ɺʥʦʚʴ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʚʠʨʫʩʥʳʝ 

ʙʝʣʢʠ ʪʨʘʥʩʧʦʨʪʠʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʘ ɻʦʣʴʜʞʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʣʝʪʢʠ 

ʠʣʠ ʪʨʘʥʩʧʦʨʪʠʨʫʶʪʩʷ ʚ ʷʜʨʦ, ʛʜʝ ʦʥʠ ʩʚʷʟʳʚʘʶʪ ʚʈʅʂ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʙʦʨʢʝ 

ʥʦʚʳʭ ʚʠʨʠʦʥʦʚ. ʉʠʥʪʝʟʠʨʦʚʘʥʥʘʷ ʈʅʂ ʩʦʜʝʨʞʠʪ ʤʥʦʞʝʩʪʚʦ ʥʝʠʩʧʨʘʚʣʝʥʥʳʭ 

ʦʰʠʙʦʢ (ʧʦ ʦʜʥʦʤʫ ʥʫʢʣʝʦʪʠʜʫ ʥʘ ʢʘʞʜʳʝ 10 ʢʙʠʪ/ʩ), ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ 

ʧʦʯʪʠ ʢʘʞʜʳʡ ʚʠʨʫʩ ʩʦʜʝʨʞʠʪ ʤʫʪʘʮʠʶ (D. Dou et al., 2018).  

ɼʨʫʛʠʝ ʚʠʨʫʩʥʳʝ ʙʝʣʢʠ ʦʙʣʘʜʘʶʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʬʫʥʢʮʠʡ, ʪʘʢʠʭ ʢʘʢ 

ʨʘʩʱʝʧʣʝʥʠʝ ʢʣʝʪʦʯʥʦʡ ʤʈʅʂ ʩ ʧʦʣʫʯʝʥʠʝʤ ʥʫʢʣʝʦʪʠʜʦʚ ʜʣʷ ʩʠʥʪʝʟʘ ʚʈʅʂ ʠʣʠ 

ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʪʨʘʥʩʣʷʮʠʠ ʤʈʅʂ ʭʦʟʷʠʥʘ. ʚʈʅʂ ʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʚʠʨʫʩʥʳʝ 

ʙʝʣʢʠ ʩʦʙʠʨʘʶʪʩʷ ʚ ʬʦʨʤʝ ʥʦʚʳʭ ʚʠʨʠʦʥʦʚ ʚʥʫʪʨʠ ʢʣʝʪʢʠ-ʭʦʟʷʠʥʘ (X. Cheng et 

al., 2012). ɼʣʷ ʚʳʭʦʜʘ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʳʭ ʚʠʨʠʦʥʦʚ ʠʟ ʢʣʝʪʢʠ-ʭʦʟʷʠʥʘ ʨʝʮʝʧʪʦʨʳ 

ʩʠʘʣʦʚʦʡ ʢʠʩʣʦʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʬʝʨʤʝʥʪʘʪʠʚʥʦ ʨʘʩʱʝʧʣʝʥʳ (ʵʪʦʪ ʨʝʮʝʧʪʦʨ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʩʚʷʟʳʚʘʥʠʷ ʚʠʨʫʩʘ ʧʨʠ ʨʘʥʥʝʡ ʠʥʬʝʢʮʠʠ ʩ ʧʦʤʦʱʴʶ Hɸ) 

(W. Chen et al., 2001; V. Garcia et al., 2014). ɻʠʙʝʣʴ ʢʣʝʪʢʠ-ʭʦʟʷʠʥʘ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʩʣʝ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʚʥʦʚʴ ʨʝʧʣʠʮʠʨʦʚʘʥʥʳʭ ʚʠʨʠʦʥʦʚ (L. Krejcova et al., 2015). 

1.2 ɸʥʪʠʛʝʥʥʳʡ ʜʨʝʡʬ ʚʠʨʫʩʘ ʛʨʠʧʧʘ 

ɺʠʨʫʩʳ ʛʨʠʧʧʘ ʩʧʦʩʦʙʥʳ ʦʙʭʦʜʠʪʴ ʦʧʦʩʨʝʜʦʚʘʥʥʳʡ ʘʥʪʠʪʝʣʘʤʠ ʠʤʤʫʥʠʪʝʪ, 

ʠʥʜʫʮʠʨʦʚʘʥʥʳʡ ʚʦ ʚʨʝʤʷ ʧʨʝʜʳʜʫʱʠʭ ʠʥʬʝʢʮʠʡ ʠʣʠ ʚʘʢʮʠʥʘʮʠʡ, ʧʫʪʝʤ 

ʧʦʩʪʝʧʝʥʥʦʛʦ ʥʘʢʘʧʣʠʚʘʷ ʤʫʪʘʮʠʠ ʚ HA ʠ NA (ʨʠʩʫʥʦʢ 3). ʕʪʦʪ ʧʨʦʮʝʩʩ, 

ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʘʥʪʠʛʝʥʥʳʡ ʜʨʝʡʬ, ʪʨʝʙʫʝʪ ʯʘʩʪʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʚʘʢʮʠʥ ʧʨʦʪʠʚ 
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ʛʨʠʧʧʘ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʘʥʪʠʛʝʥʥʦʛʦ ʨʦʜʩʪʚʘ ʤʝʞʜʫ ʚʘʢʮʠʥʦʡ ʠ 

ʧʦʷʚʣʷʶʱʠʤʠʩʷ ʚʘʨʠʘʥʪʘʤʠ ʚʠʨʫʩʘ. 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3 ï ɸʥʪʠʛʝʥʥʳʡ ʩʜʚʠʛ ʛʨʠʧʧʘ ʠ ʘʥʪʠʛʝʥʥʳʡ ʜʨʝʡʬ (F. Krammer et al., 2018) 

 

ʇʦʩʢʦʣʴʢʫ HA ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʚʘʢʮʠʥ ʧʨʦʪʠʚ ʛʨʠʧʧʘ, ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʛʨʘʤʤʳ ʵʧʠʜʥʘʜʟʦʨʘ ʟʘ 

ʚʠʨʫʩʦʤ ʛʨʠʧʧʘ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʘʥʪʠʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʚʠʨʫʩʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʘʣʠʟʘ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ 

ʠ ʘʥʘʣʠʟʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʠʨʫʩʥʦʡ ʈʅʂ (M.L. Killian , 2014; I.G. Barr et al., 2014). 

ʇʦʚʳʰʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʢ ʘʥʪʠʛʝʥʥʦʤʫ ʜʨʝʡʬʫ NA, ʠʟʤʝʨʝʥʥʦʤʫ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʦʚ 

ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʥʝʡʨʘʤʠʥʠʜʘʟʳ, ʤʦʞʝʪ ʝʱʝ ʙʦʣʴʰʝ ʧʦʚʳʩʠʪʴ ʘʥʪʠʛʝʥʥʦʝ 
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ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʚʘʢʮʠʥʘʤʠ ʠ ʮʠʨʢʫʣʠʨʫʶʱʠʤʠ ʚʠʨʫʩʘʤʠ (E.D. Kilbourne et al., 

1968; L. Couzens et al.,2014; M.L. DeDiego et al., 2018).  

ʂʨʦʤʝ ʪʦʛʦ, ʥʘʙʣʶʜʘʣʩʷ ʘʥʪʠʛʝʥʥʳʡ ʜʨʝʡʬ ʵʧʠʪʦʧʘ ʊ-ʢʣʝʪʦʢ, ʥʦ ʥʝ ʪʘʢ 

ʯʘʩʪʦ, ʢʘʢ ʜʨʝʡʬ, ʦʧʦʩʨʝʜʦʚʘʥʥʳʡ ʘʥʪʠʪʝʣʦʤ (N. Tewawong et al., 2015). 

ɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ, ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʘʥʪʠʛʝʥʥʘʷ ʢʘʨʪʦʛʨʘʬʠʷ, ʧʦʟʚʦʣʷʶʪ 

ʧʨʦʚʦʜʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʠ ʚʠʟʫʘʣʠʟʘʮʠʶ ʜʘʥʥʳʭ ʘʥʘʣʠʟʘ 

ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ ʠ ʜʘʥʥʳʭ ʘʥʘʣʠʟʘ ʠʥʛʠʙʠʨʦʚʘʥʠʷ 

ʥʝʡʨʘʤʠʥʠʜʘʟʳ (D.J. Smith et al., 2004). 

 ʕʪʠ ʤʝʪʦʜʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʘʥʪʠʛʝʥʥʦʛʦ ʜʨʝʡʬʘ ʰʪʘʤʤʦʚ ʚʠʨʫʩʘ 

ʛʨʠʧʧʘ, ʥʘʨʷʜʫ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʩʘʡʪ-ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʤʫʪʘʛʝʥʝʟʘ, ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʩʫʱʝʩʪʚʝʥʥʳʡ ʘʥʪʠʛʝʥʥʳʡ ʜʨʝʡʬ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥ ʦʜʥʦʡ ʠʣʠ ʦʯʝʥʴ ʥʝʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʟʘʤʝʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʨʷʜʦʤ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 

ʩʘʡʪʘʤʠ ʚ ʛʦʣʦʚʢʝ (ʥʦ ʥʝ ʚ ʥʦʞʢʝ) ʙʝʣʢʘ HA (B.F. Koel et al., 2013, B.F. Koel et 

al., 2014). ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʘʥʪʠʛʝʥʥʘʷ ʵʚʦʣʶʮʠʷ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʫ ʚʠʨʫʩʦʚ 

ʛʨʠʧʧʘ ʯʝʣʦʚʝʢʘ ʧʨʦʪʝʢʘʝʪ ʙʳʩʪʨʝʝ, ʯʝʤ ʫ ʚʠʨʫʩʦʚ ʩʚʠʥʝʡ ʠ ʣʦʰʘʜʝʡ, ʯʪʦ, 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʩʚʷʟʘʥʦ ʩ ʨʘʟʤʝʨʦʤ, ʩʤʝʰʝʥʠʝʤ ʠ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ (ʪʦ 

ʝʩʪʴ ʣʶʜʠ ʠʤʝʶʪ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ, ʯʝʤ ʩʚʠʥʴʠ 

ʠ ʣʦʰʘʜʠ) ʧʦʧʫʣʷʮʠʡ ʭʦʟʷʝʚ (D.J. Smith et al., 2004; N.S. Lewis et al., 2011; 

W.N. Harrington et al., 2021).  

ʋ ʜʠʢʠʭ ʧʪʠʮ, ʫ ʢʦʪʦʨʳʭ ʮʠʨʢʫʣʠʨʫʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʦʜʪʠʧʳ ʚʠʨʫʩʘ 

ʧʪʠʯʴʝʛʦ ʛʨʠʧʧʘ A, ʘʥʪʠʛʝʥʥʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ HA ʠ NA ʚʥʫʪʨʠ ʧʦʜʪʠʧʘ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʦʛʨʘʥʠʯʝʥʘ. ʆʜʥʘʢʦ ʧʨʠ ʚʚʝʜʝʥʠʠ ʜʦʤʘʰʥʝʡ ʧʪʠʮʝ ʙʳʣʠ ʦʪʤʝʯʝʥʳ 

ʘʥʪʠʛʝʥʥʳʝ ʚʘʨʠʘʮʠʠ ʚʥʫʪʨʠ ʧʦʜʪʠʧʦʚ ʧʪʠʯʴʝʛʦ ʚʠʨʫʩʘ, ʚʦʟʤʦʞʥʦ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʩʝʣʝʢʪʠʚʥʳʤ ʜʘʚʣʝʥʠʝʤ ʘʥʪʠʪʝʣ, ʚʳʟʚʘʥʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʘʢʮʠʥʳ (S. Tong et 

al., 2012). 

1.3 ɸʥʪʠʛʝʥʥʳʡ ʰʠʬʪ ʚʠʨʫʩʘ ʛʨʠʧʧʘ 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʘʥʪʠʛʝʥʥʦʛʦ ʜʨʝʡʬʘ, ʘʥʪʠʛʝʥʥʳʡ ʰʠʬʪ (ʩʜʚʠʛ) ʦʪʥʦʩʠʪʩʷ ʢ 

ʨʝʟʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʘʥʪʠʛʝʥʥʦʩʪʠ HA ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ɸ; 

ʘʥʪʠʛʝʥʥʳʡ ʰʠʬʪ ʩʚʷʟʘʥ ʩ ʧʘʥʜʝʤʠʷʤʠ ʛʨʠʧʧʘ ɸ. ʄʦʣʝʢʫʣʳ HA, ʘ ʠʥʦʛʜʘ ʠ NA 
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ʧʘʥʜʝʤʠʯʝʩʢʠʭ ʚʠʨʫʩʦʚ ʧʦʣʫʯʝʥʳ ʠʟ ʘʥʪʠʛʝʥʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʰʪʘʤʤʦʚ ʚʠʨʫʩʘ 

ʛʨʠʧʧʘ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʦʙʨʝʪʝʥʳ ʰʪʘʤʤʘʤʠ ʛʨʠʧʧʘ ʯʝʣʦʚʝʢʘ 

ʧʫʪʝʤ ʧʦʚʪʦʨʥʦʡ ʩʦʨʪʠʨʦʚʢʠ (ʩʤ. ʨʠʩʫʥʦʢ 3).  

ʇʘʥʜʝʤʠʯʝʩʢʠʝ ʚʩʧʳʰʢʠ ʦʙʳʯʥʦ ʩʚʷʟʘʥʳ ʩ ʠʩʯʝʟʥʦʚʝʥʠʝʤ ʧʨʝʜʳʜʫʱʠʭ 

ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʰʪʘʤʤʦʚ. ʆʜʥʘʢʦ ʚ 1977 ʛʦʜʫ ʚʠʨʫʩʳ ʛʨʠʧʧʘ A H1N1, ʥʝ 

ʚʩʪʨʝʯʘʚʰʠʝʩʷ ʫ ʣʶʜʝʡ ʩʦ ʚʨʝʤʝʥ ʧʘʥʜʝʤʠʠ ʛʨʠʧʧʘ A H2N2 1957 ʛʦʜʘ, ʥʘʯʘʣʠ 

ʩʦʚʤʝʩʪʥʦ ʮʠʨʢʫʣʠʨʦʚʘʪʴ ʩ ʚʠʨʫʩʘʤʠ ʛʨʠʧʧʘ A H3N2 (A.P. Kendal et al., 1978). 

ʇʘʥʜʝʤʠʷ ʛʨʠʧʧʘ A H1N1 2009 ʛʦʜʘ ʙʳʣʘ ʚʳʟʚʘʥʘ ʚʠʨʫʩʦʤ ʛʨʠʧʧʘ A H1N1, 

ʢʦʪʦʨʳʡ ʘʥʪʠʛʝʥʥʦ ʩʠʣʴʥʦ ʦʪʣʠʯʘʣʩʷ ʦʪ ʮʠʨʢʫʣʠʨʦʚʘʚʰʝʛʦ ʚ ʪʦ ʚʨʝʤʷ ʚʠʨʫʩʘ 

ʩʝʟʦʥʥʦʛʦ ʛʨʠʧʧʘ A H1N1 ʠ ʧʨʠʚʝʣ ʢ ʠʩʯʝʟʥʦʚʝʥʠʶ ʧʨʝʜʳʜʫʱʝʡ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʣʠʥʠʠ ʛʨʠʧʧʘ A H1N1, ʥʦ ʵʪʦ ʥʝ ʧʨʠʚʝʣʦ ʢ ʠʩʯʝʟʥʦʚʝʥʠʶ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ A 

H3N2. ʉ 2009 ʛʦʜʘ ʚʠʨʫʩʳ ʛʨʠʧʧʘ A H3N2 ʠ ʛʨʠʧʧʘ A H1N1, ʧʦʣʫʯʝʥʥʳʝ ʠʟ 

ʚʠʨʫʩʘ ʧʘʥʜʝʤʠʠ 2009 ʛʦʜʘ, ʠ ʜʚʝ ʣʠʥʠʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ B ʩʦʚʤʝʩʪʥʦ ʮʠʨʢʫʣʠʨʫʶʪ 

ʩʨʝʜʠ ʣʶʜʝʡ. ʆʛʨʘʥʠʯʝʥʥʦʝ ʯʠʩʣʦ ʧʨʦʠʟʦʰʝʜʰʠʭ ʧʘʥʜʝʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʦʯʝʥʴ 

ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʣʝʜʫʶʱʝʡ ʧʘʥʜʝʤʠʠ.  

ʀʥʬʝʢʮʠʠ, ʚʳʟʚʘʥʥʳʝ ʚʠʨʫʩʦʤ ʛʨʠʧʧʘ ʯʝʣʦʚʝʢʘ, ʘʥʪʠʛʝʥʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ 

ʚʠʨʫʩʘʤʠ ʛʨʠʧʧʘ ʧʪʠʮ H5N1, H7N9, ʩʚʠʥʦʛʦ ʛʨʠʧʧʘ H3N2 ʠ ʜʨʫʛʠʤʠ ʚʠʨʫʩʘʤʠ 

ʛʨʠʧʧʘ ʞʠʚʦʪʥʳʭ, ʧʦʩʪʦʷʥʥʦ ʚʳʷʚʣʷʶʪʩʷ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʛʠʦʥʘʭ, ʛʜʝ ʵʪʠ 

ʰʪʘʤʤʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠʟ-ʟʘ ʢʦʥʪʘʢʪʘ ʠʥʬʠʮʠʨʦʚʘʥʥʦʡ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ ʠʣʠ 

ʩʚʠʥʝʡ ʩ ʣʶʜʴʤʠ. ʆʜʥʘʢʦ ʩ ʵʪʠʤʠ ʚʠʨʫʩʘʤʠ ʥʝ ʙʳʣʦ ʩʚʷʟʘʥʦ ʥʠ ʦʜʥʦʛʦ ʩʣʫʯʘʷ 

ʫʩʪʦʡʯʠʚʦʡ ʧʝʨʝʜʘʯʠ ʦʪ ʯʝʣʦʚʝʢʘ ʢ ʯʝʣʦʚʝʢʫ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʜʘʣʴʥʝʡʰʝʡ ʘʜʘʧʪʘʮʠʠ ʚʠʨʫʩʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʝʨʝʜʘʚʘʪʴʩʷ ʦʪ ʯʝʣʦʚʝʢʘ ʢ 

ʯʝʣʦʚʝʢʫ. ʅʝʷʩʥʦ, ʥʘʩʢʦʣʴʢʦ ʚʦʟʤʦʞʥʦ, ʯʪʦʙʳ ʵʪʠ ʚʠʨʫʩʳ ʘʜʘʧʪʠʨʦʚʘʣʠʩʴ ʢ 

ʧʝʨʝʜʘʯʝ ʦʪ ʯʝʣʦʚʝʢʘ ʢ ʯʝʣʦʚʝʢʫ ʩʦʭʨʘʥʷʷ ʚʠʨʫʣʝʥʪʥʦʩʪʴ. ʊʦʛʜʘ ʢʘʢ ʜʣʷ 

ʘʜʘʧʪʘʮʠʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ A H5N1 ʥʘ ʭʦʨʴʢʘʭ, ʢʦʪʦʨʳʭ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʚ 

ʢʘʯʝʩʪʚʝ ʞʠʚʦʪʥʦʡ ʤʦʜʝʣʠ ʟʘʨʘʞʝʥʠʷ ʚʠʨʫʩʦʤ ʛʨʠʧʧʘ ʯʝʣʦʚʝʢʘ, ʪʨʝʙʫʝʪʩʷ ʚʩʝʛʦ 

ʥʝʩʢʦʣʴʢʦ ʠʟʤʝʥʝʥʠʡ (J. Zhou et al., 2018).  
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1.4 ʕʢʦʣʦʛʠʷ ʚʠʨʫʩʘ ʛʨʠʧʧʘ 

1.4.1 ʂʨʫʛ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʢ ʚʠʨʫʩʫ ʛʨʠʧʧʘ ɸ ʭʦʟʷʝʚ 

ɺʠʨʫʩʳ ʛʨʠʧʧʘ ɸ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʠʨʦʜʝ ʠ ʧʦʨʘʞʘʶʪ 

ʤʥʦʞʝʩʪʚʦ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʚʢʣʶʯʘʷ ʣʦʰʘʜʝʡ, ʩʚʠʥʝʡ, ʥʦʨʦʢ, ʤʦʨʩʢʠʭ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʦʪʨʷʜʳ ʧʪʠʮ (ʨʠʩʫʥʦʢ 4). ʇʪʠʮʳ ʠʛʨʘʶʪ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʢʘʢ ʦʩʥʦʚʥʦʡ ʧʨʠʨʦʜʥʳʡ ʨʝʟʝʨʚʫʘʨ, ʧʦʩʢʦʣʴʢʫ ʩʨʝʜʠ ʥʠʭ 

ʚʳʷʚʣʝʥʦ 16 ʧʦʜʪʠʧʦʚ HA ʠ 9 ʧʦʜʪʠʧʦʚ NA. ʉ 1961 ʛʦʜʘ ʚʠʨʫʩ ʧʪʠʯʴʝʛʦ ʛʨʠʧʧʘ 

ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʧʦʯʪʠ ʫ 100 ʚʠʜʦʚ ʠʟ ʜʚʝʥʘʜʮʘʪʠ ʨʘʟʣʠʯʥʳʭ ʦʪʨʷʜʦʚ ʧʪʠʮ. 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʧʨʠʥʘʜʣʝʞʠʪ ʦʪʨʷʜʫ Anseriformes (ʜʠʢʠʝ ʫʪʢʠ ʠ 

ʛʫʩʠ), ʘ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ 20 ʚʠʜʦʚ ʦʪʥʦʩʷʪʩʷ ʢ ʦʪʨʷʜʫ Charadriiformes (ʮʘʧʣʠ, 

ʨʞʘʥʢʠ ʠ ʢʨʘʯʢʠ). ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʪʠʮʳ, ʢʦʪʦʨʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʧʦ ʚʩʝʤʫ ʟʝʤʥʦʤʫ ʰʘʨʫ ʠ ʤʠʛʨʠʨʫʶʪ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ 

(I.P.  Chatziprodromidou, 2018).  

 

 

ʈʠʩʫʥʦʢ 4 ï ʂʨʫʛ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʢ ʚʠʨʫʩʫ ʛʨʠʧʧʘ ɸ ʭʦʟʷʝʚ (U. Joseph et al., 2017) 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʦʜʦʧʣʘʚʘʶʱʠʝ ʧʪʠʮʳ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʮʠʨʢʫʣʷʮʠʠ 

ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ. ʌʝʢʘʣʴʥʦ-ʦʨʘʣʴʥʳʡ ʩʧʦʩʦʙ ʧʝʨʝʜʘʯʠ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʠ ʧʪʠʮ; ʦʥʠ ʧʝʨʝʥʦʩʷʪ ʚʠʨʫʩ ʚ ʢʠʰʝʯʥʠʢʝ ʠ ʚʳʜʝʣʷʶʪ 

ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚʤʝʩʪʝ ʩʦ ʩʣʶʥʦʡ ʠ ʬʝʢʘʣʠʷʤʠ. ɹʣʘʛʦʜʘʨʷ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ 
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ʘʜʘʧʪʘʮʠʠ ʚʠʨʫʩʘ ʢ ʨʝʟʝʨʚʫʘʨʫ, ʪʝʯʝʥʠʝ ʙʦʣʝʟʥʠ ʫ ʧʪʠʮ ʤʦʞʝʪ ʧʨʦʪʝʢʘʪʴ 

ʙʝʩʩʠʤʧʪʦʤʥʦ. ʆʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʰʪʘʤʤʳ ʩʧʦʩʦʙʥʳ ʚʳʟʳʚʘʪʴ ʚ ʧʨʠʨʦʜʝ 

ʦʙʰʠʨʥʳʝ ʵʧʠʟʦʦʪʠʠ ʠ ʤʘʩʩʦʚʫʶ ʛʠʙʝʣʴ ʜʠʢʠʭ ʠ ʜʦʤʘʰʥʠʭ ʧʪʠʮ (ʥʘʧʨʠʤʝʨ, ʅ5 ʠ 

ʅ7) (M.M. Hassan et al., 2020). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʮʠʨʢʫʣʷʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʤʝʨʠʢʠ ʠ ɽʚʨʘʟʠʠ ʧʦʢʘʟʘʣʠ 

ʨʘʟʣʠʯʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʦʙʱʝʡ ʢʘʨʪʠʥʳ ʤʠʛʨʘʮʠʡ ʜʠʢʠʭ ʧʪʠʮ ʥʘ 

ʢʦʥʪʠʥʝʥʪʘʭ. ʄʠʛʨʘʮʠʠ ʧʦ ʰʠʨʦʪʝ ʦʜʠʥʘʢʦʚʦ ʚʣʠʷʣʘ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʨʫʩʦʚ 

ʥʘ ʨʘʟʥʳʭ ʢʦʥʪʠʥʝʥʪʘʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʠʛʨʘʮʠʷ ʧʦ ʜʦʣʛʦʪʝ ʚʣʠʷʣʘ ʥʘ ʩʢʦʨʦʩʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʦʚʳʭ ʰʪʘʤʤʦʚ, ʥʘʧʨʠʤʝʨ ʚ ɸʟʠʠ, ʘ ʪʘʢʞʝ ʚʥʦʩʠʣʦ ʨʝʰʘʶʱʠʡ 

ʚʢʣʘʜ ʚ ʵʚʦʣʶʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʜʘʥʥʦʛʦ ʧʘʪʦʛʝʥʘ (A. Suttie et al., 2019). 

ɺʳʩʦʢʦʧʘʪʦʛʝʥʥʳʝ ʰʪʘʤʤʳ ʚʠʨʫʩʘ H5N1 ʩʧʦʩʦʙʥʳ ʚʳʟʳʚʘʪʴ ʤʘʩʩʦʚʫʶ 

ʛʠʙʝʣʴ ʥʝ ʪʦʣʴʢʦ ʧʪʠʮ (ʢʘʢ ʜʠʢʠʭ, ʪʘʢ ʠ ʜʦʤʘʰʥʠʭ), ʥʦ ʠ ʠʥʬʠʮʠʨʦʚʘʪʴ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʚʢʣʶʯʘʷ ʯʝʣʦʚʝʢʘ. ʇʨʠʯʝʤ ʩʤʝʨʪʥʦʩʪʴ ʚ ʩʣʫʯʘʝ ʪʘʢʦʡ ʠʥʬʝʢʮʠʠ 

ʧʨʝʚʳʰʘʝʪ 50%, ʯʪʦ ʜʝʣʘʝʪ ɸ (ʅ5N1) ʩʫʙʪʠʧ ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʳʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʉʣʫʯʘʠ ʟʘʙʦʣʝʚʘʥʠʷ ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʦʡ ʬʦʨʤʦʡ ʛʨʠʧʧʘ ʧʪʠʮ (H5N1) ʫ 

ʣʶʜʝʡ ʦʪʤʝʯʘʣʠʩʴ ʩ ʢʦʥʮʘ 90-ʭ ʛʦʜʦʚ. ɹʦʣʝʝ 20 ʯʝʣʦʚʝʢ ʙʳʣʠ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʳ, 

ʠʟ ʥʠʭ 6 ʯʝʣʦʚʝʢ ʧʦʛʠʙʣʦ ʚ 1997 ʛʦʜʫ ʚ ɻʦʥʢʦʥʛʝ, ʢʦʛʜʘ ʚʠʨʫʩ ɸ (H5N1) ʚʧʝʨʚʳʝ 

ʧʨʝʦʜʦʣʝʣ ʤʝʞʚʠʜʦʚʦʡ ʙʘʨʴʝʨ ʦʪ ʢʫʨ ʢ ʯʝʣʦʚʝʢʫ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʣʶʜʠ 

ʟʘʨʘʞʘʣʠʩʴ ʥʘ ʧʨʷʤʫʶ ʦʪ ʧʪʠʮ. ɺ ʧʦʩʣʝʜʩʪʚʠʠ, ʧʨʠ ʣʠʢʚʠʜʘʮʠʠ ʵʧʠʟʦʦʪʠʠ, ʙʳʣʦ 

ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʧʦ ʫʥʠʯʪʦʞʝʥʠʶ ʩʚʳʰʝ 1 ʤʣʥ ʦʩʦʙʝʡ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ. (S. Lai 

et al., 2016). 

ɹʝʩʧʨʝʮʝʜʝʥʪʥʳʝ ʚʩʧʳʰʢʠ ʛʨʠʧʧʘ ʧʪʠʮ ʅ5N1, ʧʨʦʠʟʦʰʝʜʰʠʝ ʚ 2005 ʛʦʜʫ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʠʪʘʷ, ʄʦʥʛʦʣʠʠ, ʂʘʟʘʭʩʪʘʥʘ, ʈʦʩʩʠʠ, ʍʦʨʚʘʪʠʠ, ʈʫʤʳʥʠʠ, 

ʊʫʨʮʠʠ, ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʝʨʝʜʘʯʫ ʚʠʨʫʩʘ ʤʠʛʨʠʨʫʶʱʠʤʠ ʧʪʠʮʘʤʠ ï ʙʳʣʘ 

ʦʙʥʘʨʫʞʝʥʘ ʘʩʩʦʮʠʘʮʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʨʫʩʘ ʩ ʦʩʥʦʚʥʳʤʠ ʩʝʟʦʥʥʳʤʠ ʧʫʪʷʤʠ 

ʤʠʛʨʘʮʠʠ ʧʝʨʝʣʝʪʥʳʭ ʧʪʠʮ (ʃ.ɺ. ʉʘʷʧʠʥʘ ʠ ʜʨ., 2016). 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʘʥʜʝʤʠʡ, ʚʳʟʚʘʥʥʳʭ ʚʠʨʫʩʦʤ ʛʨʠʧʧʘ, ʥʘʯʠʥʘʣʠʩʴ ʚ ɸʟʠʠ, ʛʜʝ 

ʚʳʩʦʢʘ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʞʠʚʫʱʝʛʦ ʢ ʪʦʤʫ ʞʝ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʢ 

ʤʝʩʪʘʤ ʨʘʟʚʝʜʝʥʠʷ ʫʪʦʢ ʠ ʩʚʠʥʝʡ (M. Javanian et al., 2021). ʇʨʠ ʵʪʦʤ 

ʧʘʥʜʝʤʠʯʝʩʢʠʝ ʰʪʘʤʤʳ ʩʦʜʝʨʞʘʣʠ ʩʝʛʤʝʥʪʳ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʧʪʠʮ: ʥʘʧʨʠʤʝʨ, 
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ʧʘʥʜʝʤʠʷ 1918 ʛʦʜʘ ʥʘʟʚʘʥʥʘʷ çʀʩʧʘʥʢʘè ʪʘʢʞʝ ʙʳʣʘ ʚʳʟʚʘʥʘ ʰʪʘʤʤʦʤ, 

ʠʤʝʶʱʠʤ ʩʝʛʤʝʥʪʳ ʚʠʨʫʩʦʚ ʧʪʠʮ. 

ʉʚʠʥʴʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʦʚʳʭ ʚʘʨʠʘʥʪʦʚ ʚʠʨʫʩʦʚ, 

ʪʘʢ ʢʘʢ ʦʥʠ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢʘʢ ʢ ʧʪʠʯʴʠʤ, ʪʘʢ ʠ ʢ ʚʠʨʫʩʘʤ, ʮʠʨʢʫʣʠʨʫʶʱʠʤ ʩʨʝʜʠ 

ʣʶʜʝʡ. ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʝʛʤʝʥʪʳ ʚʠʨʫʩʘ ʛʨʠʧʧʘ 

ʩʚʠʥʝʡ ʧʨʦʠʟʦʰʣʠ ʦʪ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʫʣʘ ʧʪʠʯʴʠʭ ʚʠʨʫʩʦʚ. ʇʨʠ ʵʪʦʤ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʠʨʫʩ ʛʨʠʧʧʘ ʯʝʣʦʚʝʢʘ ʠ ʚʠʨʫʩ ʛʨʠʧʧʘ ʩʚʠʥʝʡ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠ 

ʠʤʝʶʪ ʙʣʠʟʢʦʝ ʨʦʜʩʪʚʦ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʠʭ ʦʙʱʝʤ ʧʨʦʠʩʭʦʞʜʝʥʠʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʚʠʨʫʩ ʛʨʠʧʧʘ 

ʯʝʣʦʚʝʢʘ ʠ ʢʣʘʩʩʠʯʝʩʢʠʡ ʚʠʨʫʩ ʛʨʠʧʧʘ ʩʚʠʥʝʡ ʧʨʦʠʟʦʰʣʠ ʦʪ ʧʪʠʯʴʠʭ ʚʘʨʠʘʥʪʦʚ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚʠʨʫʩʳ ʛʨʠʧʧʘ ʩʚʠʥʝʡ, ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ, 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ (W. Ma, 2020). 

ɺʠʨʫʩʳ ʛʨʠʧʧʘ, ʚʳʜʝʣʝʥʥʳʝ ʦʪ ʩʚʠʥʝʡ ʚ ɽʚʨʦʧʝ, ɸʟʠʠ ʠ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ, 

ʦʙʨʘʟʫʶʪ ʦʪʜʝʣʴʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʣʠʥʠʠ ʚʥʫʪʨʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʩʫʙʪʠʧʘ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʙʝʣʢʘʤ NA ʠ HA (K. Van Reeth et al., 2019). ʆʙʥʘʨʫʞʝʥʘ 

ʢʦʥʩʝʨʚʘʪʠʚʥʦʩʪʴ ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʡ ʣʠʥʠʠ ï ʦʥʘ ʩʦʭʨʘʥʷʝʪ ʦʪʥʦʩʠʪʝʣʴʥʫʶ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʢʦʣʦ 80 ʣʝʪ ʠ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʛʦ ʜʦʤʠʥʘʥʪʥʦʛʦ 

ʩʫʙʪʠʧʘ. ʇʦʩʣʝʜʥʠʡ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ çʢʣʘʩʩʠʯʝʩʢʠʡ ñʩʚʠʥʦʡò ʛʨʠʧʧ ɸ (H1N1)è 

ʠ ʩʦʩʪʦʠʪ ʠʟ ʩʝʛʤʝʥʪʦʚ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʚʠʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʥʪʠʛʝʥʥʳʭ ʩʚʦʡʩʪʚ ʦʙʥʘʨʫʞʝʥʘ ʩʭʦʞʝʩʪʴ ʩ ʪʘʢʦʚʳʤʠ ʫ ʧʝʨʚʦʛʦ 

ʰʪʘʤʤʘ ʚʠʨʫʩʘ ʩʚʠʥʝʡ H1N1, ʢʦʪʦʨʳʡ ʙʳʣ ʠʟʦʣʠʨʦʚʘʥ ʚ 1930 ʛ.  

ɼʨʫʛʦʡ ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʩʨʝʜʠ ʩʚʠʥʝʡ ʩʫʙʪʠʧ H3N2 ʙʳʣ ʚʧʝʨʚʳʝ 

ʜʝʪʘʣʴʥʦ ʠʟʫʯʝʥ ʚ 1998 ʛ. ʆʥ ʚʧʝʨʚʳʝ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʧʦʧʫʣʷʮʠʠ ʩʚʠʥʝʡ ʚ ʉʐɸ ʠ 

ʩʦʜʝʨʞʘʣ ʦʪ ʚʠʨʫʩʦʚ ʯʝʣʦʚʝʢʘ (HA, NA ʠ PB1), ʧʪʠʮ (ʈɸ ʠ ʈɺ2) ʠ ʩʚʠʥʝʡ (ʄ, NS 

ʠ NP). ʆʞʠʜʘʝʤʦ, ʧʦʜʦʙʥʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚʠʨʫʩʘ ʅ3N2 ʚ ʧʦʧʫʣʷʮʠʶ ʩʚʠʥʝʡ 

ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʚ ʉʐɸ ʨʘʟʣʠʯʥʳʭ ʨʝʘʩʩʦʨʪʘʥʪʥʳʭ ʰʪʘʤʤʦʚ (D.S. Rajao et 

al., 2017). 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʩʭʦʜʩʪʚʦ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʘʥʪʠʛʝʥʥʳʭ ʩʚʦʡʩʪʚ ʤʝʞʜʫ ʚʠʨʫʩʘʤʠ 

ʛʨʠʧʧ ʯʝʣʦʚʝʢʘ ʠ ʩʚʠʥʝʡ ʧʨʠʚʝʣʦ ʢ ʛʠʧʦʪʝʟʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ 
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ʨʝʟʝʨʚʫʘʨʘ ʚ ʩʚʠʥʴʷʭ. ɽʛʦ ʥʘʟʚʘʣʠ çʩʤʝʰʠʚʘʶʱʠʤ ʩʦʩʫʜʦʤè, ʚ ʢʦʪʦʨʦʤ ʚʠʨʫʩʳ 

ʛʨʠʧʧʘ ʧʪʠʮ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʤʣʝʢʦʧʠʪʘʶʱʠʤ, ʚʢʣʶʯʘʷ ʯʝʣʦʚʝʢʘ (W. Ma et al., 2009). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ HA ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʧʪʠʮ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʦʩʪʘʪʢʘʤʠ 

ʩʠʘʣʦʚʦʡ ʢʠʩʣʦʪʳ ʢʣʝʪʦʯʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ʧʨʠ ʧʦʤʦʱʠ ʩʚʷʟʠ ʘʣʴʬʘ (2,3), ʘ ʚʠʨʫʩʦʚ 

ʯʝʣʦʚʝʢʘ ʧʨʠ ʧʦʤʦʱʠ ʘʣʴʬʘ (2,6). ʈʝʩʧʠʨʘʪʦʨʥʳʡ ʪʨʘʢʪ ʩʚʠʥʝʡ ʠʤʝʝʪ ʦʙʘ ʪʠʧʘ 

ʨʝʮʝʧʪʦʨʦʚ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʠ 

ʨʝʧʣʠʢʘʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʩʚʠʥʝʡ ʚʠʨʫʩʦʚ ʨʘʟʥʳʭ ʩʫʙʪʠʧʦʚ, ʘ ʪʘʢʞʝ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʨʝʘʩʩʦʨʪʘʮʠʠ ʤʝʞʜʫ ʵʪʠʤʠ ʚʠʨʫʩʘʤʠ (S.V. Kuchipudi et al., 2021). ʅʘʧʨʠʤʝʨ, 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʚʠʥʴʠ ʤʦʛʫʪ ʥʝʨʝʜʢʦ ʟʘʨʘʞʘʪʴʩʷ ʛʨʠʧʧʦʤ ʧʪʠʮ H5Nx ʩʫʙʪʠʧʦʚ 

(W. Ma et al., 2009). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʚʠʥʴʠ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʵʬʬʝʢʪʠʚʥʳʤ ʨʝʟʝʨʚʫʘʨʦʤ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʦʚʳʭ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʧʘʥʜʝʤʠʯʝʩʢʠʭ ʰʪʘʤʤʦʚ ï ʧʨʠʤʝʨʦʤ ʪʦʛʫ ʷʚʠʣʦʩʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʘʥʜʝʤʠʠ 

çʩʚʠʥʦʛʦ ʛʨʠʧʧʘè H1N1 ʚ 2009 ʛʦʜʫ (W. Wu et al., 2004). 

ʎʠʨʢʫʣʷʮʠʷ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ ʚ ʧʦʧʫʣʷʮʠʠ ʣʶʜʝʡ ʦʪʤʝʯʘʝʪʩʷ ʝʞʝʛʦʜʥʦ. 

ʏʝʣʦʚʝʯʝʩʢʠʝ ʚʠʨʫʩʳ ʛʨʠʧʧʘ ʦʪʥʦʩʷʪʩʷ ʢ ʪʨʝʤ ʩʫʙʪʠʧʘʤ: ɸ(H1N1), ɸ(H2N2) ʠ 

ɸ(H3N2). ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʘʢʪʠʚʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʦʪʜʝʣʴʥʳʭ ʩʫʙʪʠʧʦʚ ʩʨʝʜʠ ʣʶʜʝʡ ʧʨʦʠʩʭʦʜʠʪ ʮʠʢʣʠʯʥʦ (D.L. Suarez, 2016). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʪʦʷʥʥʳʡ ʥʘʜʟʦʨ ʟʘ ʛʨʠʧʧʦʤ ʧʪʠʮ ʠ ʩʚʠʥʝʡ ʠʛʨʘʝʪ 

ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʨʘʥʥʝʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʰʪʘʤʤʦʚ ʠ ʧʨʝʦʜʦʣʝʥʠʷ 

ʤʝʞʚʠʜʦʚʦʛʦ ʙʘʨʴʝʨʘ ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ ʚʠʨʫʩʘ ʛʨʠʧʧʘ. ʕʪʦ 

ʧʦʟʚʦʣʠʪ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʦʙʥʘʨʫʞʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʢʘʥʜʠʜʘʪʘ ʜʣʷ ʙʫʜʫʱʝʡ 

ʧʘʥʜʝʤʠʠ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʠʥʷʪʴ ʤʝʨʳ. 

1.4.2 ɺʣʠʷʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʧʫʪʝʡ ʤʠʛʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ 

ʪʘʢʩʦʥʦʚ ʧʝʨʝʣʝʪʥʳʭ ʧʪʠʮ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʨʫʩʘ ʛʨʠʧʧʘ 

ɺʦʜʦʧʣʘʚʘʶʱʠʝ ʧʪʠʮʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ ʩʝʤʝʡʩʪʚʫ Anatidae (ʫʪʢʠ, ʛʫʩʠ ʠ 

ʣʝʙʝʜʠ), ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʨʝʟʝʨʚʫʘʨʦʤ ʚʩʝʭ 16 ʛʝʤʘʛʛʣʶʪʠʥʠʥʦʚʳʭ ʠ 

9 ʥʝʡʨʘʤʠʥʠʜʘʟʥʳʭ ʧʦʜʪʠʧʦʚ ʚʠʨʫʩʦʚ ʧʪʠʯʴʝʛʦ ʛʨʠʧʧʘ (U. Joseph et al., 2017; 

P.M. Hansbro et al., 2010). ʄʠʛʨʠʨʫʶʱʠʝ ʚʠʜʳ ʧʪʠʮ ʦʙʠʪʘʶʪ ʚ ʦʛʨʦʤʥʦʤ 

ʨʘʟʥʦʦʙʨʘʟʠʠ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʫʛʦʜʠʡ ʠ ʚʦʜʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʦʪ ʨʝʢ ʠ ʦʟʝʨ ʜʦ 
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ʦʪʢʨʳʪʦʛʦ ʦʢʝʘʥʘ. ʇʨʦʚʦʜʠʤʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʢʦʣʴʮʦʚʘʥʥʳʭ ʧʪʠʮ ʧʦʟʚʦʣʷʶʪ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʤʠʛʨʠʨʫʶʱʠʝ ʤʝʞʜʫ ʀʥʜʠʝʡ, ɽʚʨʦʧʦʡ ʠ ʈʦʩʩʠʝʡ ʧʪʠʮʳ ʤʦʛʫʪ 

ʚʳʩʪʫʧʘʪʴ ʧʝʨʝʥʦʩʯʠʢʘʤʠ ʚʠʨʫʩʘ (J.H. Verhagen et al., 2015). ɼʘʥʥʳʝ ʦ 

ʧʝʨʩʠʩʪʝʥʮʠʠ AIV ʚ ʧʦʧʫʣʷʮʠʷʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʠʤʝʶʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʩʰʠʬʨʦʚʢʠ ʵʧʠʟʦʦʪʠʠ ʵʪʠʭ ʚʠʨʫʩʦʚ ʚ ʧʦʧʫʣʷʮʠʷʭ ʜʠʢʠʭ 

ʤʠʛʨʠʨʫʶʱʠʭ ʧʪʠʮ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʚʩʧʳʰʝʢ ʟʘʙʦʣʝʚʘʥʠʡ (D.E. Stallknecht et al., 1990). ʈʦʣʴ ʧʪʠʮ ʩʝʤʝʡʩʪʚʘ Anatidae 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ɹʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ 

ʧʪʠʮ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʮʠʨʢʫʣʷʮʠʶ HPAI H5N1 ʥʘ ʦʟʝʨʝ ʎʠʥʭʘʡ - 

ʚʘʞʥʦʤ ʤʝʩʪʝ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʦʩʪʘʥʦʚʢʠ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʚʜʦʣʴ 

ʎʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʦʛʦ ʧʨʦʣʝʪʥʦʛʦ ʧʫʪʠ ð ʧʨʠʥʘʜʣʝʞʘʣʠ ʢ Anatidae Anseriformes, 

ʥʘ ʜʦʣʶ ʢʦʪʦʨʳʭ ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʝʝ 39% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʤʠʛʨʠʨʫʶʱʠʭ ʧʪʠʮ 

ʚʝʩʥʦʡ ʠ ʙʦʣʝʝ 91% ʦʩʝʥʴʶ (P. Cui et al., 2011). 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʚ ʧʝʨʠʦʜ ʩ 2003 ʧʦ 2012 ʛʦʜ, ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʨʝʛʫʣʷʨʥʘʷ ʧʝʨʝʜʘʯʘ ʚʠʨʫʩʘ HPAI H5N1 ʧʨʦʠʩʭʦʜʠʣʘ ʤʝʞʜʫ ʧʝʨʝʣʝʪʥʳʤʠ 

ʧʪʠʮʘʤʠ, ʠ ʤʠʛʨʘʮʠʠ ʧʪʠʮ ʢʦʨʨʝʣʠʨʦʚʘʣʠ ʩ ʧʠʢʘʤʠ ʚʩʧʳʰʢʘʤʠ H5N1 HPAI. ʕʪʦ 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʧʝʨʝʜʘʯʘ HPAI H5N1 ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʤʠʛʨʘʮʠʝʡ ʧʪʠʮ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʨʘʩʰʠʨʝʥʠʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚʜʦʣʴ 

ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʧʨʦʣʝʪʥʳʭ ʧʫʪʝʡ (L.J. Chen et al., 2017). ʆʜʥʘʢʦ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʡ ʬʠʣʦʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ 

ʦʙʤʝʥ ʰʪʘʤʤʦʚ AIV ʚ ʧʨʝʜʝʣʘʭ ʜʘʥʥʦʛʦ ʤʠʛʨʘʮʠʦʥʥʦʛʦ ʧʫʪʠ ʤʦʞʝʪ ʙʳʪʴ ʚ 4-

13 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ ʤʝʞʜʫ ʧʨʦʣʝʪʥʳʤʠ ʧʫʪʷʤʠ, ʯʪʦ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʤʠʛʨʘʮʠʦʥʥʳʝ ʧʫʪʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʨʘʟʣʠʯʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʘʪʪʝʨʥʦʚ AIV. ʕʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤʠ ʦʢʦʣʦʚʦʜʥʳʭ ʧʪʠʮ ʚ ʧʝʨʠʦʜ ʤʠʛʨʘʮʠʠ 

(M. Fourment et al., 2017). ʊʘʢʞʝ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ 

ʢʦʪʦʨʳʭ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʨʦʣʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʨʘʟʚʝʜʝʥʠʷ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ ʢʘʢ 

ʚʦʟʤʦʞʥʦʛʦ ʬʘʢʪʦʨʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʨʠʧʧʘ ʧʪʠʮ, ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ (J.H. van der Kolk, 2019). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʠʛʨʘʮʠʷ 

ʜʠʢʠʭ ʧʪʠʮ ʷʚʣʷʝʪʩʷ ʨʝʰʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʧʝʨʝʥʦʩʘ AIV ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ, 
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ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʦʚʳʤ ʚʠʨʫʩʥʳʤ ʰʪʘʤʤʘʤ ʚ ʪʝʭ ʨʝʛʠʦʥʘʭ, ʛʜʝ 

ʦʙʠʪʘʶʪ ʧʦʧʫʣʷʮʠʠ ʧʪʠʮ ʙʝʟ ʠʤʤʫʥʠʪʝʪʘ ʢ ʥʠʤ. 

ʉʫʱʝʩʪʚʫʝʪ ʮʝʣʳʡ ʨʷʜ ʧʨʦʛʨʘʤʤ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ AIV, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ 

ʙʠʦʤʘʪʝʨʠʘʣ ʦʪ ʧʪʠʮ ʩʦʙʠʨʘʝʪʩʷ ʨʝʛʫʣʷʨʥʦ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ. ʅʝʜʘʚʥʝʝ 

ʧʷʪʠʣʝʪʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ɸʣʷʩʢʝ ʙʳʣʦ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʠʜʘʭ, 

ʦʢʘʟʳʚʘʶʱʠʭ ʩʝʨʴʝʟʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ AIV ʚ ʨʝʛʠʦʥʝ, ʘ ʠʤʝʥʥʦ ʥʘ 

ʨʝʯʥʳʭ ʫʪʢʘʭ (Anas spp.), ʛʫʩʷʭ-ʙʝʣʦʰʝʡ (Chen canagica) ʠ ʩʝʨʦʢʨʳʣʳʭ ʯʘʡʢʘʭ 

(Larus glaucescens). ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʚʳʷʚʠʣʦ ʨʘʟʣʠʯʠʡ ʛʝʥʝʪʠʯʝʩʢʦʤ 

ʨʘʟʥʦʦʙʨʘʟʠʠ ʚʠʨʫʩʦʚ ʦʜʠʥʘʢʦʚʳʭ ʩʫʙʪʠʧʦʚ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʚʦʜʦʧʣʘʚʘʶʱʠʤʠ 

ʧʪʠʮʘʤʠ; ʦʜʥʘʢʦ ʩʘʤʠ ʩʫʙʪʠʧʳ ʚʘʨʴʠʨʦʚʘʣʠʩʴ ʤʝʞʜʫ ʫʪʢʘʤʠ ʠ ʯʘʡʢʘʤʠ. 

ʀʥʪʝʨʝʩʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʠ ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʠʨʫʩʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʰʠʣʦʭʚʦʩʪʠ (Anas 

acuta), ʛʫʩʝʡ-ʙʝʣʦʰʝʝʚ ʠ ʩʠʟʦʢʨʳʣʳʭ ʯʘʝʢ ʬʦʨʤʠʨʫʶʪ ʦʪʜʝʣʴʥʳʝ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʢʣʘʜʳ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ ʙʣʠʟʢʠ ʘʟʠʘʪʩʢʠʤ ʚʠʨʫʩʘʤ 

(A.B. Reeves et al., 2018). 

ɸʥʘʣʦʛʠʯʥʳʝ ʜʦʣʛʦʩʨʦʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʘʟʠʘʪʩʢʦʤ 

ʢʦʥʪʠʥʝʥʪʝ ʪʝʤʠ ʞʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʛʨʫʧʧʘʤʠ ʚ ʗʧʦʥʠʠ (2000-2007 ʠ 2010-

2014) ʠ ʄʦʥʛʦʣʠʠ (2010-2014 ʠ 2017-2019), ʛʜʝ ʦʪʙʦʨ ʧʨʦʙ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʫʪʝʤ 

ʩʙʦʨʘ ʬʝʢʘʣʠʡ (T.B. Le et al., 2020; R. Manzoor et al., 2008; A. Ulaankhuu et al., 

2020). ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʘʥʘʣʠʟ ʤʝʞʜʫ ʚʠʜʘʤʠ ʭʦʟʷʝʚ ʥʝ ʧʨʦʚʦʜʠʣʩʷ, ʥʦ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʧʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʚʠʨʫʩʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʚʳʷʚʠʚʰʠʡ ʚ ʦʙʱʝʡ 

ʩʣʦʞʥʦʩʪʠ 15 ʚʠʨʫʩʦʚ H5 ʠ 25 ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ A H7, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʚ ʭʦʜʝ ʵʪʠʭ ʜʚʫʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɸʥʪʠʛʝʥʥʳʡ ʘʥʘʣʠʟ ʚʳʜʝʣʝʥʥʳʭ ʚʠʨʫʩʦʚ ʧʦʢʘʟʘʣ ʚʳʩʦʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʘʥʪʠʛʝʥʥʦʩʪʠ ʚʠʨʫʩʦʚ ʫ ʜʠʢʠʭ ʚʦʜʥʳʭ ʧʪʠʮ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʝʣʘ ʦʪ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠʭ 

ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʠ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʪʘʢʦʚʦʡ ʫ HPAIV, 

ʚʳʜʝʣʝʥʥʳʭ ʚ ɸʟʠʠ ʟʘ ʪʦʪ ʞʝ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ (A. Ulaankhuu et al., 2020; T. Hiono 

et al., 2015). ɸʚʪʦʨʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʚʠʨʫʩʳ HPAIVs ʠ ʢʠʪʘʡʩʢʦʛʦ H7N9, 

ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʚʩʧʳʰʢʠ ʧʪʠʯʴʝʛʦ ʛʨʠʧʧʘ ʚ ɸʟʠʠ ʚ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʝ ʩʦʭʨʘʥʷʣʠʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫ ʧʝʨʝʣʝʪʥʳʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ 
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ʧʪʠʮ ʚ ʄʦʥʛʦʣʠʠ ʠ ʉʝʚʝʨʥʦʡ ʗʧʦʥʠʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʥʠ ʨʝʢʦʤʝʥʜʫʶʪ ʧʨʦʜʦʣʞʘʪʴ ʤʦʥʠʪʦʨʠʥʛ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ H5 ʠ H7, 

ʢʘʢ ʫ ʜʦʤʘʰʥʠʭ, ʪʘʢ ʠ ʫ ʜʠʢʠʭ ʧʪʠʮ, ʜʣʷ ʙʦʨʴʙʳ ʩ ʵʪʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ. 

ɼʨʫʛʦʝ ʤʥʦʛʦʣʝʪʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ʚ 

ʧʝʨʠʦʜ ʩ 1976 ʧʦ 2015 ʛʦʜ. ʆʙʨʘʟʮʳ ʙʳʣʠ ʚʟʷʪʳ ʫ ʧʝʨʝʣʝʪʥʳʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ 

ʧʪʠʮ ʥʘ ʚʩʝʭ ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʫʪʷʭ ʄʠʩʩʠʩʠʧʠ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʚ 

ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ ʠ ʂʘʥʘʜʝ. ʇʦʩʢʦʣʴʢʫ ʦʪʙʦʨ ʧʨʦʙ ʧʨʦʚʦʜʠʣʩʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʫʪʝʤ ʚʟʷʪʠʷ ʤʘʟʢʦʚ ʫ ʧʦʡʤʘʥʥʳʭ ʞʠʚʴʝʤ ʠʣʠ ʜʦʙʳʪʳʭ 

ʦʭʦʪʥʠʢʘʤʠ ʧʪʠʮ, ʙʳʣʦ ʚʦʟʤʦʞʥʦ ʩʦʦʪʥʝʩʪʠ ʚʠʜ ʠ ʚʳʜʝʣʝʥʥʳʡ ʚʠʨʫʩʥʳʡ ʰʪʘʤʤ. 

AIV ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ 8427 (0,8%) ʠʟ 77 969 ʦʙʨʘʟʮʦʚ. ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 

ʙʳʣʦ ʚʳʜʝʣʝʥʦ 96 ʢʦʤʙʠʥʘʮʠʡ ʧʦʜʪʠʧʦʚ HA/NA, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʣʠ ʙʦʣʴʰʠʥʩʪʚʦ 

ʧʦʜʪʠʧʦʚ HA (ʦʪ H1 ʜʦ H14) ʠ ʚʩʝ 9 ʧʦʜʪʠʧʦʚ NA. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʥʘ ʜʦʣʶ 

ʨʝʯʥʳʭ ʫʪʦʢ ʧʨʠʭʦʜʠʣʦʩʴ 91% ʚʩʝʭ ʦʙʨʘʟʮʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, 

ʯʪʦ ʧʪʠʮʳ ʩʝʤʝʡʩʪʚʘ Anatidae ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʨʝʟʝʨʚʫʘʨʦʤ ʠ ʧʝʨʝʥʦʩʯʠʢʦʤ 

ʙʦʣʝʟʥʠ. ʅʘʙʣʶʜʘʣʠʩʴ ʝʞʝʛʦʜʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʨʠʧʧʘ ʠ ʝʛʦ 

ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ. ʅʝʩʢʦʣʴʢʦ ʜʦʤʠʥʠʨʫʶʱʠʭ ʩʫʙʪʠʧʦʚ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ 

ʩʝʚʝʨʥʳʭ ʤʝʩʪʘʭ ʨʘʟʤʥʦʞʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʣʝʪʘ, ʦʥʠ ʦʙʣʘʜʘʣʠ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʵʪʠʭ ʰʪʘʤʤʦʚ ʧʦʩʪʝʧʝʥʥʦ 

ʩʥʠʞʘʣʘʩʴ ʧʦ ʤʝʨʝ ʤʠʛʨʘʮʠʠ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʢ ʶʞʥʳʤ ʤʝʩʪʘʤ ʟʠʤʦʚʢʠ, 

ʥʘʨʷʜʫ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʫʙʪʠʧʦʚ. ɸʚʪʦʨʳ ʪʘʢʞʝ ʦʪʤʝʯʘʶʪ, ʯʪʦ 

ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʨʝʚʘʥʠʝ ʢʣʝʪʦʢ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ 

ʤʦʣʦʜʥʷʢʘ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʦʚʳʤʠ 

ʚʠʨʫʩʘʤʠ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʠʟʦʣʷʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʟʠʤʦʡ, ʠʤʝʣʠ ʩʘʤʳʡ ʚʳʩʦʢʠʡ 

ʧʨʦʮʝʥʪ ʨʝʜʢʠʭ ʢʦʤʙʠʥʘʮʠʡ HA/NA. ʂʨʦʤʝ ʪʦʛʦ, 70% ʠʟʦʣʷʪʦʚ AIV H5 ʠ 49% H7 

(ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʥʦʚʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʧʝʨʝʜʘʯʠ ʦʪ ʯʝʣʦʚʝʢʘ) ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʠʟ ʦʙʨʘʟʮʦʚ, ʩʦʙʨʘʥʥʳʭ ʦʩʝʥʴʶ ʠ ʚʝʩʥʦʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʵʪʦ ʧʦʜʪʠʧʳ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʤʝʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ (E.R. Diskin et al., 2020). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʨʝʘʩʩʦʨʪʘʥʪʥʳʭ ʰʪʘʤʤʦʚ AIV ʧʦʟʚʦʣʷʝʪ 

ʚʳʷʚʣʷʪʴ ʥʦʚʳʝ ʚʠʨʫʩʳ. ʇʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʡ ʩʣʫʯʘʡ ʚʳʜʝʣʝʥʠʷ ʚ 
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2014 ʛʦʜʫ ʚʠʨʫʩʘ H3N6 ʦʪ ʛʫʩʝʡ ʥʘ ʦʟʝʨʝ ʇʦʷʥ (ʧʨʦʚʠʥʮʠʷ ʎʟʷʥʩʠ, ʂʠʪʘʡ). 

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʵʪʠ ʰʪʘʤʤʳ ʙʳʣʠ ʨʝʘʩʩʦʨʪʘʥʪʘʤʠ ʚʠʨʫʩʦʚ 

H3Ny (N3, N6, N8) ʠ H5N6 ʝʚʨʘʟʠʡʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʢʘʢ 

ʩʨʝʜʠ ʜʠʢʠʭ, ʪʘʢ ʠ ʩʨʝʜʠ ʜʦʤʘʰʥʠʭ ʧʪʠʮ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʚ ʥʦʚʳʭ ʚʠʨʫʩʘʭ 

H3N6 ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʛʝʥ PB1 ʦʪ ʚʠʨʫʩʘ H9N2 (R. Li et al., 2020).  ɼʨʫʛʦʡ 

ʫʥʠʢʘʣʴʥʳʡ ʧʨʠʤʝʨ ï ʧʝʨʚʦʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʝ ʚʳʜʝʣʝʥʠʝ ʰʪʘʤʤʘ H2N9 ʚ 

ʂʦʨʝʝ (S.J. Yeo et al., 2019). ɽʛʦ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʳʷʚʠʣ ʩʣʦʞʥʦʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʨʘʟʥʳʭ ʩʝʛʤʝʥʪʦʚ ʢʘʢ ʦʪ ʝʚʨʘʟʠʡʩʢʠʭ, ʪʘʢ ʠ ʦʪ ʚʦʩʪʦʯʥʦʘʟʠʘʪʩʢʠʭ 

ʚʠʨʫʩʦʚ. 

ʅʦʚʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʚʠʨʫʩʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ 

ʦʨʥʠʪʦʣʦʛʘʤʠ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʩʧʫʪʥʠʢʦʚʳʤ ʦʪʩʣʝʞʠʚʘʥʠʝʤ ʤʠʛʨʠʨʫʶʱʠʭ 

ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ. ʕʪʦ ʚʘʞʥʳʡ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʮʝʥʢʠ ʨʦʣʠ 

ʜʠʢʠʭ ʧʪʠʮ ʚ ʧʝʨʝʜʘʯʝ ʛʨʠʧʧʘ ʧʪʠʮ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ 

ʤʝʪʦʜ ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ʠʟʫʯʝʥʠʷ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʩʦʦʪʥʦʰʝʥʠʷ ʩʪʘʙʠʣʴʥʳʭ 

ʠʟʦʪʦʧʦʚ ʚ ʧʝʨʴʷʭ ʤʠʛʨʠʨʫʶʱʠʭ ʧʪʠʮ, ʧʦʢʘʟʘʣ ʧʦʪʝʥʮʠʘʣ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʤʠʛʨʠʨʫʶʱʠʭ ʫʪʦʢ ʚ ɸʟʠʠ. ɸʚʪʦʨʳ ʨʝʢʦʤʝʥʜʫʶʪ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ 

ʩʧʫʪʥʠʢʦʚʳʤ ʦʪʩʣʝʞʠʚʘʥʠʝʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ 

ʤʝʥʴʰʠʭ ʟʘʪʨʘʪʘʭ (E.S. Bridge et al., 2014). 

ɸʥʘʣʠʟʫ ʛʨʠʧʧʘ ʧʪʠʮ ʤʦʛʫʪ ʧʦʤʦʯʴ ʩʦʚʨʝʤʝʥʥʳʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ 

ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʢʣʘʜʳʚʘʪʴ ʥʘ ʢʘʨʪʫ ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ, 

ʚʢʣʶʯʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʰʪʘʤʤʘ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʩ ʪʘʢʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ, ʪʘʢʠʝ ʢʘʢ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ (GIS), ʙʘʟʘ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʨʠʧʧʘ (IRD) (R.B. Squires et al., 2012), 

OpenFlu ʠ EMPRES-i. ʉʦʯʝʪʘʥʠʝ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʠʨʫʩʘ ʠ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʙʠʦʤʘʪʝʨʠʘʣʘ ʜʣʷ ʝʛʦ ʚʳʜʝʣʝʥʠʷ ʚʳʷʚʠʣʦ ʩʚʷʟʠ 

ʤʝʞʜʫ ʵʚʦʣʶʮʠʦʥʥʳʤʠ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ A 

(H7N9). ʅʘ ʧʦʣʫʯʝʥʥʦʤ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʤ ʜʝʨʝʚʝ ʤʦʞʥʦ ʙʳʣʦ ʚʳʜʝʣʠʪʴ ʪʨʠ 

ʵʧʠʟʦʦʪʠʯʝʩʢʠʝ ʚʦʣʥʳ ʚ ʧʦʧʫʣʷʮʠʷʭ ʜʦʤʘʰʥʠʭ ʢʫʨ, ʢʦʪʦʨʳʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ 

ʚʜʦʣʴ ɺʦʩʪʦʯʥʦʘʟʠʘʪʩʢʦïʘʚʩʪʨʘʣʘʟʠʡʩʢʦʛʦ ʧʨʦʣʝʪʘ ʚ ʂʠʪʘʝ. GIS ʧʦʟʚʦʣʠʣʘ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʠʜʳ ʤʠʛʨʠʨʫʶʱʠʭ ʧʪʠʮ ʚ ʢʘʯʝʩʪʚʝ 
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ʢʘʥʜʠʜʘʪʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʝʢʮʠʠ H7N9 ʚ ʨʘʟʣʠʯʥʳʭ 

ʢʠʪʘʡʩʢʠʭ ʧʨʦʚʠʥʮʠʷʭ, ʪʘʢʠʭ ʢʘʢ ʐʘʥʭʘʡ, ʎʟʷʥʩʫ, ʏʞʵʮʟʷʥ, ʌʫʮʟʷʥʴ, ʎʟʷʥʩʠ ʠ 

ɻʫʘʥʜʫʥ (B. Shi et al., 2018). ʅʘ ʜʦʣʶ ʵʪʠʭ ʨʝʛʠʦʥʦʚ ʧʨʠʭʦʜʠʪʩʷ 91,2% ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʝʚ H7N9 ʫ ʢʫʨ ʚ ʛʣʦʙʘʣʴʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ ʧʦ 

ʛʨʠʧʧʫ (GISAID). ʄʦʥʠʪʦʨʠʥʛ ʰʪʘʤʤʘ H7N9 ʦʩʦʙʝʥʥʦ ʚʘʞʝʥ, ʧʦʩʢʦʣʴʢʫ ʵʪʦʪ 

ʚʠʨʫʩ ʚʳʟʳʚʘʝʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʣʫʯʘʠ ʟʘʨʘʞʝʥʠʷ ʣʶʜʝʡ ʚ ʂʠʪʘʝ (A. Blagodatski 

et al., 2021). ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ ʧʪʠʮ, ʩʧʝʮʠʘʣʠʩʪʳ ʦʧʨʝʜʝʣʷʶʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʛʦʨʷʯʠʝ ʪʦʯʢʠ ʤʦʥʠʪʦʨʠʥʛʘ AIV; ʦʥʠ ʥʘʥʦʩʷʪʩʷ ʥʘ ʢʘʨʪʫ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ 

(B. Shi et al., 2018). 

ʇʦʜʨʦʙʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʦʩʚʷʱʝʥʥʦʝ ʦʩʥʦʚʥʳʤ ʨʝʟʝʨʚʫʘʨʘʤ ʚʠʨʫʩʦʚ 

ʛʨʠʧʧʘ ʧʪʠʮ (ʫʪʢʠ ʠ ʯʘʡʢʠ), ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʈʝʩʧʫʙʣʠʢʝ ɻʨʫʟʠʷ, ʢʦʪʦʨʘʷ 

ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʪʨʝʭ ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʫʪʝʡ: ʎʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʦʛʦ, 

ɺʦʩʪʦʯʥʦ-ɸʬʨʠʢʘʥʩʢʦʛʦ/ɿʘʧʘʜʥʦʘʟʠʘʪʩʢʦʛʦ ʠ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ 

(A. Blagodatski et al., 2021). ʊʘʢʠʝ ʨʝʛʠʦʥʳ ʩʣʫʞʘʪ ʛʦʨʷʯʠʤʠ ʪʦʯʢʘʤʠ ʜʣʷ ʨʘʥʥʝʛʦ 

ʦʙʥʘʨʫʞʝʥʠʷ ʥʦʚʳʭ ʰʪʘʤʤʦʚ AIV. ɺ ʪʝʯʝʥʠʝ ʰʝʩʪʠ ʣʝʪ (ʩ 2010 ʧʦ 2016 ʛʦʜ) ʙʳʣʠ 

ʩʦʙʨʘʥʳ ʦʙʨʘʟʮʳ AIV ʦʪ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʫʪʦʢ ʠ ʯʘʝʢ, ʢʦʪʦʨʳʝ ʨʘʟʤʥʦʞʘʶʪʩʷ, 

ʤʠʛʨʠʨʫʶʪ ʠ ʟʠʤʫʶʪ ʚ ɻʨʫʟʠʠ. ʆʪʙʦʨ ʧʨʦʙ ʚ ʦʩʥʦʚʥʦʤ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʫʪʝʤ 

ʦʪʣʦʚʘ ʞʠʚʳʭ ʧʪʠʮ ʠ ʚʟʷʪʠʷ ʧʘʨʥʳʭ ʤʘʟʢʦʚ ʠʟ ʨʦʪʦʛʣʦʪʢʠ ʠ ʢʣʦʘʢʠ, ʦʙʨʘʟʮʦʚ 

ʩʳʚʦʨʦʪʢʠ ʠ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʦʙʨʘʟʮʦʚ ʧʝʨʴʝʚ. ɹʳʣʠ ʚʳʜʝʣʝʥʳ ʜʚʘʜʮʘʪʴ 

ʯʝʪʳʨʝ ʧʦʜʪʠʧʘ HA/NA ʚʠʨʫʩʘ ʛʨʠʧʧʘ A, ʚʢʣʶʯʘʷ 12 ʨʘʟʣʠʯʥʳʭ ʧʦʜʪʠʧʦʚ HA 

(H1-H7, H9, H10, H11, H13 ʠ H16) (A. Blagodatski et al., 2021). ʎʝʥʥʦʩʪʴ ʵʪʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʯʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʠʜʘ ʧʪʠʮʳ-ʭʦʟʷʠʥʘ ʜʣʷ 

ʢʘʞʜʦʛʦ ʚʟʷʪʦʛʦ ʦʙʨʘʟʮʘ, ʝʛʦ ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʫʙʪʠʧʦʚ ʚʠʨʫʩʦʚ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʥʠʟʢʦʧʘʪʦʛʝʥʥʳʭ). ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ ʚ ʧʦʧʫʣʷʮʠʠ ʧʪʠʮ 

ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʠʟ ʛʦʜʘ ʚ ʛʦʜ. ʊʘʢʞʝ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʜʚʘ ʰʪʘʤʤʘ HPAI, 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʢʣʘʜʫ 2.3.4.4, H5N5 ʠ H5N8. ɸʚʪʦʨʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʧʪʠʮ ʚ ʵʢʦʩʠʩʪʝʤʝ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʭʦʟʷʝʚʘʤʠ 

ʥʝʦʜʥʦʨʦʜʥʦ. ʕʚʦʣʶʮʠʷ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʚ ʠʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʙʠʦʪʦʧʘʭ 
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ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʩʭʝʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 

ʇʦʥʠʤʘʥʠʝ ʜʚʠʞʫʱʠʭ ʩʠʣ ʚʠʨʫʩʥʦʡ ʵʚʦʣʶʮʠʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʦʤ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʚʦʟʥʠʢʘʶʱʠʭ ʧʘʪʦʛʝʥʦʚ, ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʠʟ ʨʘʟʥʳʭ ʤʝʩʪ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʠ, 

ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʧʦʥʠʤʘʥʠʶ ʨʠʩʢʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʚʘʨʠʘʥʪʦʚ ʠʟ 

ʦʜʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚ ʜʨʫʛʦʡ (D. Venkatesh et al., 2018; A. Blagodatski 

et al., 2021). 

ʉʝʛʦʜʥʷ ʠʟʚʝʩʪʥʦ ʪʘʢʞʝ, ʯʪʦ ʟʘʨʘʞʝʥʥʳʝ ʜʠʢʠʝ ʧʪʠʮʳ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʚ 

ʢʘʯʝʩʪʚʝ ʧʝʨʝʥʦʩʯʠʢʦʚ ʥʘ ʙʦʣʝʝ ʢʦʨʦʪʢʠʝ ʨʘʩʩʪʦʷʥʠʷ. ɺʝʨʦʷʪʥʦ, ʣʦʢʘʣʴʥʦʝ 

ʧʝʨʝʤʝʱʝʥʠʝ ʚʠʨʫʩʘ ʧʪʠʮʘʤʠ ʘʢʪʠʚʥʦ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ɽʚʨʦʧʝ ʚ ʥʘʯʘʣʝ 2006 ʛʦʜʘ 

(T.P. Weber et al., 2007). ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʜʠʢʠʝ ʧʪʠʮʳ ʚʦ ʚʨʝʤʷ ʤʠʛʨʘʮʠʠ 

ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴ ʚʠʨʫʩ ʚʜʦʣʴ ʧʫʪʠ ʧʨʦʣʝʪʘ ʤʝʞʜʫ ʦʩʦʙʷʤʠ ʚ ʪʝʯʝʥʠʝ ʢʦʨʦʪʢʠʭ 

ʚʨʝʤʝʥʥʳʭ ʧʨʦʤʝʞʫʪʢʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʦʪ ʩʧʦʩʦʙ ʚ ʬʠʥʘʣʝ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ 

ʢ ʧʝʨʝʜʘʯʝ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ. 

ɺ ʮʝʣʦʤ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʚʦʜʥʳʭ ʜʠʢʠʭ 

ʧʝʨʝʣʝʪʥʳʭ ʧʪʠʮʘʭ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʩʣʫʞʘʪ ʢʘʢ ʨʝʟʝʨʚʫʘʨʘʤʠ, ʪʘʢ ʠ ʧʝʨʝʥʦʩʯʠʢʘʤʠ 

ʧʪʠʯʴʝʛʦ ʛʨʠʧʧʘ. ʆʜʥʘʢʦ, ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʣʠ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ AIV ʠ ʩʨʝʜʠ ʧʪʠʮ, ʥʝ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʚʦʜʦʧʣʘʚʘʶʱʠʤ. 

ʅʝʜʘʚʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʧʪʠʮ ʚ ʚʦʩʪʦʯʥʦʡ ʄʝʢʩʠʢʝ 

ʧʦʢʘʟʘʣʠ ʦʙʱʫʶ ʚʳʩʦʢʫʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ - 39%. ʕʪʦʪ ʨʝʛʠʦʥ ʷʚʣʷʝʪʩʷ 

ʤʝʩʪʦʤ ʧʝʨʝʩʝʯʝʥʠʷ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʫʪʝʡ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʙʳʣʘ ʦʩʦʙʝʥʥʦ ʚʳʩʦʢʘ ʫ ʥʘʟʝʤʥʳʭ ʧʪʠʮ (49%) ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʚʦʜʥʳʤʠ ʧʪʠʮʘʤʠ (26%), ʠ ʥʝ ʙʳʣʦ ʥʠʢʘʢʦʡ ʨʘʟʥʠʮʳ ʚ ʦʙʱʝʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʤʝʞʜʫ ʦʩʝʜʣʳʤʠ (39%) ʠ ʧʝʨʝʣʝʪʥʳʤʠ ʧʪʠʮʘʤʠ (39%) 

(C. Cerda-Armijo et al., 2020). ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʨʝʟʝʨʚʫʘʨʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʥʝʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʤʦʞʝʪ ʙʳʪʴ ʜʘʞʝ ʚʳʰʝ, ʯʝʤ ʫ ʚʦʜʦʧʣʘʚʘʶʱʠʭ, 

ʠ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʟʥʘʥʠʡ ʦ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ AIV 

ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ ʷʚʣʷʶʪʩʷ ʜʦʣʛʦʩʨʦʯʥʳʝ ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ (ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʜʦ ʜʝʩʷʪʠʣʝʪʠʡ). ʊʝʭʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʩʧʫʪʥʠʢʦʚʦʝ ʦʪʩʣʝʞʠʚʘʥʠʝ ʧʪʠʮ ʠʣʠ ʘʥʘʣʠʟ 
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ʠʟʦʪʦʧʦʚ ʧʝʨʴʝʚ, ʜʦʙʘʚʣʷʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʜʘʥʥʳʝ ʢ ʛʣʦʙʘʣʴʥʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ 

ʛʨʠʧʧʘ ʧʪʠʮ. ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ GISAID ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ 

ʨʝʛʠʦʥʳ ʧʦʜʚʝʨʛʘʣʠʩʴ ʠ ʧʨʦʜʦʣʞʘʶʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʜʦʚʦʣʴʥʦ ʨʝʛʫʣʷʨʥʦʤʫ ʠ 

ʪʦʯʥʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʉʝʚʝʨʥʘʷ ɸʤʝʨʠʢʘ, ɽʚʨʦʧʘ ʠ ʖʛʦ-ɺʦʩʪʦʯʥʘʷ 

ɸʟʠʷ. ɺ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʜʘʥʥʳʭ ʧʦ ʉʠʙʠʨʠ. ʇʦ ʵʪʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʩ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ, ʩʫʨʦʚʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ ʠʤʝʝʪʩʷ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʨʦʣʴ ʉʠʙʠʨʠ ʚ ʤʦʥʠʪʦʨʠʥʛʝ ʛʨʠʧʧʘ ʧʪʠʮ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ ï 

ʨʝʛʠʦʥ ʠʤʝʝʪ ʢʣʶʯʝʚʦʝ ʚ ʮʠʢʣʘʭ ʨʘʟʤʥʦʞʝʥʠʷ ʟʥʘʯʝʥʠʝ ʜʣʷ ʤʥʦʛʠʭ ʚʠʜʦʚ 

ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʥʝ ʪʦʣʴʢʦ ɸʟʠʠ, ʥʦ ʠ ɽʚʨʦʧʳ ʠ ɸʬʨʠʢʠ. ʕʪʦʪ ʵʪʦ ʨʝʛʠʦʥ, 

ʛʜʝ ʣʝʪʦʤ ʦʙʠʪʘʶʪ ʧʝʨʝʣʝʪʥʳʝ ʚʦʜʦʧʣʘʚʘʶʱʠʝ ʧʪʠʮʳ ʠ ʜʨʫʛʠʝ ʧʪʠʮʳ ʠʟ ʖʛʦ-

ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʠ ɸʬʨʠʢʠ, ʨʘʟʤʥʦʞʘʶʱʠʝʩʷ ʠ ʧʝʨʝʢʨʝʩʪʥʦ ʟʘʨʘʞʘʶʱʠʝ ʜʨʫʛ 

ʜʨʫʛʘ ʨʘʟʣʠʯʥʳʤʠ ʰʪʘʤʤʘʤʠ AIV, ʠ ʛʜʝ ʧʝʨʝʩʝʢʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʫʪʠ 

ʤʠʛʨʘʮʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʤʝʞʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚʠʨʫʩʘ. ʕʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʪʚʝʨʞʜʝʥʦ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ ʰʪʘʤʤ H5N8 HPAI, ʩʦʯʝʪʘʶʱʠʡ 

ʩʝʛʤʝʥʪʳ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ, ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ ʊʳʚʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʶʛʝ 

ʉʠʙʠʨʠ ʚʜʦʣʴ ʎʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʦʛʦ ʧʨʦʣʝʪʘ, ʚ 2016 ʛʦʜʫ. ɺʠʨʫʩ ʙʳʣ ʦʙʥʘʨʫʞʝʥ 

ʫ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ: ʰʝʩʪʠ ʯʝʨʥʦʛʦʣʦʚʳʭ ʯʘʝʢ (Larus 

ridibundus), ʯʝʪʳʨʝʭ ʩʝʨʳʭ ʮʘʧʝʣʴ (Ardea cinerea), ʯʝʪʳʨʝʭ ʙʦʣʴʰʠʭ ʙʘʢʣʘʥʦʚ 

(Phalacrocorax carbo), ʦʜʥʦʡ ʙʦʣʴʰʝʛʦʣʦʚʦʡ ʧʦʛʘʥʢʠ (Podiceps cristatus), ʦʜʥʦʡ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʢʨʘʯʢʠ (Sterna hirundo) ʠ ʦʜʥʦʡ ʫʪʢʠ (ʩʝʤʝʡʩʪʚʦ Anatidae; ʚʠʜ ʥʝ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ) (L. Sims et al., 2016); ʧʨʠʩʫʪʩʪʚʠʝ ʰʪʘʤʤʘ HPAI ʚ ʵʪʦʤ ʨʘʡʦʥʝ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʉʠʙʠʨʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʤʝʩʪʦʤ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ. ʊʝʤ 

ʮʝʥʥʝʝ ʩʣʝʜʫʝʪ ʦʮʝʥʠʚʘʪʴ ʫʥʠʢʘʣʴʥʦʝ ʢʣʶʯʝʚʦʝ ʤʝʩʪʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʂʘʩʧʠʡʩʢʦʤ 

ʨʝʛʠʦʥʝ. ʉʣʝʜʫʝʪ ʧʦʦʱʨʷʪʴ ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ AIV ʫ 

ʤʠʛʨʠʨʫʶʱʠʭ ʧʪʠʮ ʚ ʨʝʛʠʦʥʘʭ, ʢʦʪʦʨʳʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ, ʯʪʦʙʳ 

ʧʦʚʳʩʠʪʴ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʦ ʛʣʦʙʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ (A. Blagodatski et al., 2021). 
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1.4.3 ɺʳʩʦʢʦʧʘʪʦʛʝʥʥʳʡ ʚʠʨʫʩ ʛʨʠʧʧʘ H5N1 ʠ H5NX ʫ ʜʠʢʠʭ ʧʪʠʮ 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʩʝʤʠ ʜʨʫʛʠʤʠ ʚʩʧʳʰʢʘʤʠ ʚʠʨʫʩʘ HPAI, ʥʳʥʝʰʥʷʷ 

ʵʧʠʟʦʦʪʠʷ ʚʠʨʫʩʘ HPAI H5N1 ʚʦ ʤʥʦʛʠʭ ʦʪʥʦʰʝʥʠʷʭ ʚʝʩʴʤʘ ʥʝʦʙʳʯʥʘ. ɺʠʨʫʩ 

HPAI H5N1 ʩʯʠʪʘʝʪʩʷ ʵʥʜʝʤʠʯʥʳʤ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ɸʟʠʠ, ɹʣʠʞʥʝʛʦ ɺʦʩʪʦʢʘ ʠ 

ɸʬʨʠʢʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʝʛʫʣʷʨʥʳʤ ʚʩʧʳʰʢʘʤ ʟʘʙʦʣʝʚʘʥʠʷ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ ʠ 

ʩʣʫʯʘʡʥʦʡ ʟʦʦʥʦʟʥʦʡ ʧʝʨʝʜʘʯʝ ʣʶʜʷʤ ʠ ʜʨʫʛʠʤ ʤʣʝʢʦʧʠʪʘʶʱʠʤ, ʧʦʩʪʦʷʥʥʦʤʫ 

ʠʟʤʝʥʝʥʠʶ ʛʝʥʦʪʠʧʦʚ ʠ ʦʙʨʘʪʥʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚʠʨʫʩʘ ʩʨʝʜʠ ʜʠʢʠʭ ʧʪʠʮ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʩʧʳʰʢʘʤ ʠ ʮʠʨʢʫʣʷʮʠʠ ʚʠʨʫʩʘ ʚ ʵʪʠʭ ʧʪʠʮʘʭ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʠʨʫʩ HPAI H5N1 ʧʨʦʠʟʦʰʝʣ ʦʪ ʚʠʨʫʩʘ, ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ 

ʩʨʝʜʠ ʜʦʤʘʰʥʠʭ ʧʪʠʮ ʚ ʧʨʦʚʠʥʮʠʠ ɻʫʘʥʜʫʥ, ʂʠʪʘʡ, ʚ 1996 ʛʦʜʫ ʠ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʠʚʰʝʛʦʩʷ ʥʘ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʨʳʥʢʘʭ ɻʦʥʢʦʥʛʘ ʚ 1997 ʛʦʜʫ (H. Chen et 

al., 2004). ʈʘʥʝʝ ʩʯʠʪʘʚʰʘʷʩʷ ʤʘʣʦʚʝʨʦʷʪʥʦʡ ʧʨʷʤʘʷ ʧʝʨʝʜʘʯʘ ʯʠʩʪʦ ʧʪʠʯʴʝʛʦ 

ʚʠʨʫʩʘ ʣʶʜʷʤ ʚʦ ʚʨʝʤʷ ʚʩʧʳʰʢʠ ʚ ɻʦʥʢʦʥʛʝ ʚ 1997 ʛʦʜʫ ʦʟʥʘʯʘʣʘ ʩʤʝʥʫ 

ʧʘʨʘʜʠʛʤʳ (J.C. de Jong et al., 1997). ʇʦʩʣʝ ʣʦʢʘʣʠʟʘʮʠʠ ʚʩʧʳʰʢʠ ʚʠʨʫʩʘ HPAI 

H5N1 ʚʠʨʫʩ ʚʥʦʚʴ ʧʦʷʚʠʣʩʷ ʚ 2002 ʛʦʜʫ, ʚʳʟʚʘʚ ʚʩʧʳʰʢʫ ʩʨʝʜʠ ʚʦʜʦʧʣʘʚʘʶʱʠʭ 

ʧʪʠʮ ʠ ʨʘʟʣʠʯʥʳʭ ʜʨʫʛʠʭ ʚʠʜʦʚ ʧʪʠʮ ʚ ʜʚʫʭ ʧʘʨʢʘʭ ɻʦʥʢʦʥʛʘ (T.M. Ellis et al., 

2004; K.M. Sturm-Ramirez et al., 2004). ɺ 2003 ʛʦʜʫ ʚʠʨʫʩ HPAI H5N1 ʩʥʦʚʘ ʙʳʣ 

ʧʝʨʝʜʘʥ ʣʶʜʷʤ, ʯʪʦ ʧʨʠʚʝʣʦ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʢ ʦʜʥʦʤʫ ʩʤʝʨʪʝʣʴʥʦʤʫ ʩʣʫʯʘʶ. 

ʀʤʝʝʪʩʷ ʤʘʣʦ ʠʥʬʦʨʤʘʮʠʠ ʦ ʮʠʨʢʫʣʷʮʠʠ ʚʠʨʫʩʘ HPAI H5N1 ʚ 1997-2002 ʛʦʜʘʭ, 

ʭʦʪʷ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʦʥ ʥʝʧʨʝʨʳʚʥʦ ʮʠʨʢʫʣʠʨʦʚʘʣ ʚ ʂʠʪʘʝ 

(H. Tian et al., 2015). ɺʠʨʫʩ HPAI H5N1 ʚʥʦʚʴ ʚʦʟʥʠʢ ʚ 2003-2004 ʛʦʜʘʭ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ, ʚʢʣʶʯʘʷ ʂʘʤʙʦʜʞʫ, 

ʂʠʪʘʡ, ɻʦʥʢʦʥʛ, ʀʥʜʦʥʝʟʠʶ, ʗʧʦʥʠʶ, ʃʘʦʩ, ʄʘʣʘʡʟʠʶ, ʖʞʥʫʶ ʂʦʨʝʶ, ʊʘʠʣʘʥʜ 

ʠ ɺʴʝʪʥʘʤ. 

ɼʦ 2005 ʛʦʜʘ ʚʠʨʫʩʳ HPAI H5N1 ʚʳʜʝʣʷʣʠʩʴ ʫ ʜʠʢʠʭ ʧʪʠʮ ʣʠʰʴ 

ʵʧʠʟʦʜʠʯʝʩʢʠ, ʥʦ ʚ ʘʧʨʝʣʝ-ʠʶʥʝ 2005 ʛʦʜʘ ʧʨʦʠʟʦʰʣʘ ʧʝʨʚʘʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ 

ʚʩʧʳʰʢʘ ʩʨʝʜʠ ʜʠʢʠʭ ʧʝʨʝʣʝʪʥʳʭ ʧʪʠʮ ʥʘ ʦʟʝʨʝ ʎʠʥʭʘʡ, ʂʠʪʘʡ. ʕʪʘ ʚʩʧʳʰʢʘ 

ʚʠʨʫʩʘ HPAI H5N1 ʟʘʪʨʦʥʫʣʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʠʢʠʭ ʧʪʠʮ, ʪʘʢʠʭ ʢʘʢ ʛʦʨʥʳʝ 

ʛʫʩʠ (Anser indicus), ʙʫʨʦʛʦʣʦʚʳʝ ʯʘʡʢʠ (Larus brunnicephalus), ʙʦʣʴʰʠʝ 

ʯʝʨʥʦʛʦʣʦʚʳʝ ʯʘʡʢʠ (Larus ichthyaetus) ʠ ʙʦʣʴʰʠʝ ʙʘʢʣʘʥʳ (Phalacrocorax carbo) 
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(J. Liu et al., 2005). ʇʦʩʣʝ ʚʩʧʳʰʢʠ ʚʠʨʫʩʘ HPAI H5N1 ʫ ʜʠʢʠʭ ʧʪʠʮ ʚ 2005 ʛʦʜʫ 

ʚʠʨʫʩ ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʥʘ ʟʘʧʘʜ ʧʦ ɸʟʠʠ, ɽʚʨʦʧʝ, ɹʣʠʞʥʝʤʫ ɺʦʩʪʦʢʫ ʠ 

ɸʬʨʠʢʝ, ʠʟ-ʟʘ ʧʝʨʝʤʝʱʝʥʠʷ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ ʠ ʧʨʦʜʫʢʪʦʚ ʧʪʠʮʝʚʦʜʩʪʚʘ ʠʣʠ ʯʝʨʝʟ 

ʜʠʢʠʭ ʧʝʨʝʣʝʪʥʳʭ ʧʪʠʮ (M.Gilbert et al., 2006). ʈʦʣʴ ʜʠʢʠʭ ʧʝʨʝʣʝʪʥʳʭ ʧʪʠʮ ʚ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ HPAI H5N1 ʷʚʣʷʝʪʩʷ ʩʧʦʨʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ 

ʧʪʠʮʳ ʤʦʛʫʪ ʙʳʪʴ ʩʣʠʰʢʦʤ ʩʠʣʴʥʦ ʧʦʨʘʞʝʥʳ, ʯʪʦʙʳ ʧʨʦʜʦʣʞʘʪʴ ʤʠʛʨʘʮʠʶ 

(C.J. Feare et al., 2006). ʆʜʥʘʢʦ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʘʪʦʛʝʥʝʟ ʠʥʬʝʢʮʠʠ, 

ʚʳʟʚʘʥʥʦʡ ʚʠʨʫʩʦʤ HPAI H5N1, ʠ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʜʠʢʠʭ ʚʠʜʦʚ ʧʪʠʮ ʢ ʵʪʦʡ 

ʠʥʬʝʢʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʧʪʠʮ ʠ ʧʨʝʜʳʜʫʱʝʛʦ 

ʢʦʥʪʘʢʪʘ ʩ ʚʠʨʫʩʘʤʠ ʛʨʠʧʧʘ. ʀʟʫʯʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʠʨʫʩʦʚ LPAI ʛʦʤʦʣʦʛʠʯʥʳʭ ʠʣʠ 

ʛʝʪʝʨʦʣʦʛʠʯʥʳʭ ʧʦʜʪʠʧʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʯʘʩʪʠʯʥʦʤʫ ʠʤʤʫʥʠʪʝʪʫ ʢ ʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʠ HPAI H5N1(S.R. Fereidouni et al., 2009). ʊʘʢʦʡ ʨʘʥʝʝ ʩʫʱʝʩʪʚʦʚʘʚʰʠʡ 

ʠʤʤʫʥʠʪʝʪ ʤʦʞʝʪ ʥʝ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʨʝʧʣʠʢʘʮʠʶ ʚʠʨʫʩʘ, ʥʦ ʤʦʞʝʪ ʟʘʱʠʪʠʪʴ ʧʪʠʮ 

ʦʪ ʨʘʟʚʠʪʠʷ ʪʷʞʝʣʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʝʤ ʩʘʤʳʤ ʧʦʟʚʦʣʷʷ ʠʤ ʧʨʦʜʦʣʞʘʪʴ 

ʤʠʛʨʠʨʦʚʘʪʴ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʚʠʨʫʩ ʩʨʝʜʠ ʜʨʫʛʠʭ ʧʪʠʮ ʥʘ ʙʦʣʴʰʠʭ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʇʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʟʘʨʘʞʝʥʠʠ ʚʠʨʫʩʦʤ HPAI 

H5N1 ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʫ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʫʪʦʢ ʨʘʟʚʠʚʘʶʪʩʷ ʣʠʙʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʣʠʙʦ ʝʛʦ ʦʪʩʫʪʩʪʚʠʝ, ʧʨʠ ʵʪʦʤ ʚʠʨʫʩ ʚʩʝ 

ʝʱʝ ʚʳʜʝʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʜʨʫʛʠʭ 

ʚʠʜʦʚ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʤʝʨʪʝʣʴʥʘʷ ʠʥʬʝʢʮʠʷ, ʢʦʪʦʨʘʷ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʠʤ ʵʬʬʝʢʪʠʚʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʚʠʨʫʩ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 

(J.M. Brand et al., 2018). ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʯʘʩʪʦʪʘ ʠʥʬʝʢʮʠʡ, ʚʳʟʚʘʥʥʳʭ ʚʠʨʫʩʦʤ 

HPAI H5N1, ʫ ʜʠʢʠʭ ʚʠʜʦʚ ʧʪʠʮ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ ʚʳʩʦʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ 

ʩʤʝʨʪʥʦʩʪʠ (ʛʫʩʠ, ʣʝʙʝʜʠ ʠ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʫʪʦʢ) ʜʦ ʤʠʥʠʤʘʣʴʥʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʝʟ ʩʤʝʨʪʥʦʩʪʠ (ʚʠʜʳ ʨʝʯʥʳʭ ʫʪʦʢ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʭʦʪʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ HPAI H5N1 ʚ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʪʷʭ ɸʟʠʠ, ʚʝʨʦʷʪʥʦ, ʙʳʣʦ ʚʳʟʚʘʥʦ 

ʧʝʨʝʤʝʱʝʥʠʝʤ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ ʠ ʧʨʦʜʫʢʪʦʚ ʧʪʠʮʝʚʦʜʩʪʚʘ (D.J. Alexander et al., 

2000; L.D. Sims et al., 2003; M. Gilbert et al., 2006), ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚ ɽʚʨʦʧʫ, 

ʚʝʨʦʷʪʥʦ, ʙʳʣʦ ʚʳʟʚʘʥʦ ʧʝʨʝʣʝʪʥʳʤʠ ʧʪʠʮʘʤʠ (E. Starick et al., 2008; Y. Si et al., 
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2009) ʦʩʦʙʝʥʥʦ ʧʦʩʢʦʣʴʢʫ ʚ ʧʦʩʪʨʘʜʘʚʰʠʭ ʨʝʛʠʦʥʘʭ ʥʝ ʩʦʦʙʱʘʣʦʩʴ ʦ ʚʩʧʳʰʢʘʭ 

ʩʨʝʜʠ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ (A. Globig et al., 2009; U. Hesterberg et al., 2009). ʍʦʪʷ 

ʩʣʫʯʘʠ ʛʠʙʝʣʠ ʣʝʙʝʜʝʡ ʙʳʣʠ ʙʳʣ ʧʝʨʚʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʥʘʣʠʯʠʷ ʚʠʨʫʩʘ HPAI H5N1 

ʚ ʥʝʩʢʦʣʴʢʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʚʩʧʳʰʢʘʭ, ʵʪʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʵʪʦʪ 

ʚʠʜ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʝʨʝʥʦʩʯʠʢʦʤ, ʥʦ ʚʤʝʩʪʦ ʵʪʦʛʦ ʦʥʠ ʤʦʛʣʠ ʙʳʪʴ ʧʪʠʮʘʤʠ 

ʩʠʛʥʘʣʴʥʳʭ ʧʦʧʫʣʷʮʠʡ, ʟʘʨʘʞʝʥʥʳʤʠ ʜʨʫʛʠʤʠ ʤʠʛʨʠʨʫʶʱʠʤʠ ʚʠʜʘʤʠ ʧʪʠʮ. 

ʍʦʪʷ ʚʠʨʫʩʳ HPAI H5N1 ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʧʨʦʩʪʨʘʥʠʣʠʩʴ ʧʦ ʨʝʛʠʦʥʘʤ ɸʟʠʠ, 

ɽʚʨʦʧʳ, ɹʣʠʞʥʝʛʦ ɺʦʩʪʦʢʘ ʠ ɸʬʨʠʢʠ ʚ ʪʝʯʝʥʠʝ 2000-ʭ ʛʦʜʦʚ, ʥʘʠʙʦʣʝʝ ʨʝʟʢʦʝ ʠ 

ʙʳʩʪʨʦʝ ʧʦʷʚʣʝʥʠʝ ʚʠʨʫʩʦʚ HPAI ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʥʘʯʘʣʝ 2010-ʭ ʛʦʜʦʚ, ʢʦʛʜʘ 

ʨʝʘʩʩʦʨʪʘʥʪʥʳʝ ʚʠʨʫʩʳ HPAI H5N8 ʨʘʩʧʨʦʩʪʨʘʥʠʣʠʩʴ ʠʟ ɸʟʠʠ ʚ ɽʚʨʦʧʫ ʠ 

ʉʝʚʝʨʥʫʶ ɸʤʝʨʠʢʫ ʤʝʥʝʝ ʯʝʤ ʟʘ 12 ʤʝʩʷʮʝʚ. ʈʝʘʩʩʦʨʪʘʥʪʥʳʝ ʚʠʨʫʩʳ ʛʨʠʧʧʘ 

H5N8 ʩʦʜʝʨʞʘʣʠ HA, ʢʦʪʦʨʳʡ ʙʳʣ ʦʯʝʥʴ ʧʦʭʦʞ ʥʘ HPAI ʚʠʨʫʩʦʚ H5N1 (ʠʟ ʢʣʘʜʳ 

2.3.4.4), ʠ ʥʘʯʘʣ ʚʳʟʳʚʘʪʴ ʧʘʜʝʞ ʫ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ ʚ ʖʞʥʦʡ ʂʦʨʝʝ ʚ ʥʘʯʘʣʝ 

2014 ʛʦʜʘ (Y.J. Lee et al., 2014). ʉʯʠʪʘʣʦʩʴ, ʯʪʦ ʚʠʨʫʩ ʙʳʣ ʟʘʥʝʩʝʥ ʚ ʣʝʪʥʠʝ ʤʝʩʪʘ 

ʨʘʟʤʥʦʞʝʥʠʷ ʚ ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʝ ɹʝʨʠʥʛʦʚʘ ʧʨʦʣʠʚʘ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʵʪʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʙʣʠʞʝʥʠʝ ʨʷʜʘ ʧʫʪʝʡ ʤʠʛʨʘʮʠʠ ʜʠʢʠʭ ʧʪʠʮ. ʉʦʚʧʘʚ ʩ 

ʦʩʝʥʥʝʡ ʤʠʛʨʘʮʠʝʡ ʧʪʠʮ ʠʟ ʈʦʩʩʠʠ, ʚʠʨʫʩ ʟʘʪʝʤ ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʥʘ ʟʘʧʘʜ ʚ 

ɽʚʨʦʧʫ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʚʩʧʳʰʢʘʤ ʟʘʙʦʣʝʚʘʥʠʷ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ ʚ ʅʠʜʝʨʣʘʥʜʘʭ, 

ɻʝʨʤʘʥʠʠ, ʉʦʝʜʠʥʝʥʥʦʤ ʂʦʨʦʣʝʚʩʪʚʝ ʠ ʀʪʘʣʠʠ, ʘ ʪʘʢʞʝ ʥʘ ʚʦʩʪʦʢ ʚ ʉʝʚʝʨʥʫʶ 

ɸʤʝʨʠʢʫ (D.H. Lee et al., 2015).  

ɺ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ʚʠʨʫʩ HPAI H5N8 ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʨʝʘʩʩʦʨʪʠʨʦʚʘʣʩʷ ʩ 

ʤʝʩʪʥʳʤʠ ʚʠʨʫʩʘʤʠ LPAI, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʙʳʣ ʧʦʣʫʯʝʥ ʥʦʚʳʡ ʨʝʘʩʩʦʨʪʘʥʪ 

HPAI H5N2, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʘʣ ʧʷʪʴ ʩʝʛʤʝʥʪʦʚ ʈʅʂ ʦʪ H5N8 ʠ ʪʨʠ ʦʪ 

ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʭ ʚʠʨʫʩʦʚ LPAI (J. Pasick et al., 2015). ɺʠʨʫʩ H5N2 ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʚʳʟʚʘʣ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʚʩʧʳʰʝʢ ʟʘʙʦʣʝʚʘʥʠʷ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ ʧʦ ʚʩʝʤʫ 

ʩʨʝʜʥʝʟʘʧʘʜʥʦʤʫ ʨʝʛʠʦʥʫ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʦʚ ʚ 2015 ʛʦʜʫ (D.R. Kapczynski et al., 

2015). ʂʨʦʤʝ ʪʦʛʦ, ʚʠʨʫʩʳ H5N1, ʩʦʜʝʨʞʘʱʠʝ ʯʝʪʳʨʝ ʩʝʛʤʝʥʪʘ ʈʅʂ ʚʠʨʫʩʘ H5N8 ʠ 

ʯʝʪʳʨʝ ʠʟ ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʭ ʚʠʨʫʩʦʚ LPAI, ʪʘʢʞʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʫ ʚʥʝʰʥʝ 

ʟʜʦʨʦʚʦʡ ʫʪʢʠ ʚ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ ʚ ʪʝʯʝʥʠʝ 2015 ʛʦʜʘ. ʇʨʠʯʠʥʳ, ʧʦ ʢʦʪʦʨʳʤ 

ʨʝʘʩʩʦʨʪʘʥʪʥʳʝ ʚʠʨʫʩʳ HPAI H5NX ʧʦʷʚʠʣʠʩʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʠʣʠʩʴ ʪʘʢ ʙʳʩʪʨʦ ʧʦ 
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ʩʨʘʚʥʝʥʠʶ ʩ H5N1, ʥʝʷʩʥʳ, ʥʦ ʤʦʛʫʪ ʩʚʷʟʘʥʳ ʩ ʨʘʟʣʠʯʠʝʤ ʚ ʧʘʪʦʛʝʥʥʦʩʪʠ, 

ʚʳʟʳʚʘʝʤʦʡ ʚʠʨʫʩʘʤʠ ʫ ʢʣʶʯʝʚʳʭ ʚʠʜʦʚ ʧʝʨʝʣʝʪʥʳʭ ʧʪʠʮ (H.M. Kang et al., 2014). 

ʇʦʤʠʤʦ ʚʠʨʫʩʘ H5N6 ʚ ʂʠʪʘʝ, ʥʠ ʦʜʠʥ ʠʟ ʜʨʫʛʠʭ ʥʦʚʳʭ ʚʠʨʫʩʦʚ ʢʣʘʜʘ 2.3.4.4 H5NX 

ʥʝ ʚʳʟʳʚʘʣ ʟʘʨʘʞʝʥʠʷ ʣʶʜʝʡ (O.G. Pyankova et al., 2021).  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʙʣʶʜʘʝʪʩʷ ʧʘʥʟʦʦʪʠʷ ʚʠʨʫʩʘ ʛʨʠʧʧʘ H5N1, H5N8 

ʩʫʙʪʠʧʦʚ (Z. Valley-Omar et al., 2020). ʉ 2020 ʛʦʜʘ ʚʩʧʳʰʢʠ ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʭ 

ʚʠʨʫʩʦʚ ʧʪʠʯʴʝʛʦ ʛʨʠʧʧʘ (HPAI), ʚ ʯʘʩʪʥʦʩʪʠ H5N1 ʠ H5N8, ʧʨʦʠʩʭʦʜʷʪ ʚ 

ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ, ʧʦʨʘʞʘʷ ʜʠʢʠʭ ʧʪʠʮ, ʧʪʠʮʝʬʘʙʨʠʢ ʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʥʘ 

ʤʥʦʛʠʭ ʢʦʥʪʠʥʝʥʪʘʭ. ʕʪʘ ʧʨʦʜʦʣʞʘʶʱʘʷʩʷ ʧʘʥʟʦʦʪʠʷ ʩʯʠʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, 

ʢʦʣʠʯʝʩʪʚʘ ʟʘʪʨʦʥʫʪʳʭ ʚʠʜʦʚ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ɺʠʨʫʩ H5N1 

ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʧʨʠʥʘʜʣʝʞʘʱʠʡ ʢʣʘʜʝ 2.3.4.4b, ʢʦʪʦʨʘʷ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʛʝʥʝʪʠʯʝʩʢʫʶ ʜʠʚʝʨʩʠʬʠʢʘʮʠʶ ʠ ʩʧʦʩʦʙʥʦʩʪʴ 

ʠʥʬʠʮʠʨʦʚʘʪʴ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʠʜʦʚ, ʚʢʣʶʯʘʷ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. 

ʈʝʘʩʩʦʨʪʘʮʠʷ ʚʠʨʫʩʦʚ H5N8 2.3.4.4b ʩ ʜʨʫʛʠʤʠ ʰʪʘʤʤʘʤʠ ʚ 2020 ʛʦʜʫ ʧʨʠʚʝʣʘ ʢ 

ʧʦʷʚʣʝʥʠʶ ʥʦʚʦʛʦ ʰʪʘʤʤʘ H5N1, ʢʦʪʦʨʳʡ ʩ ʪʝʭ ʧʦʨ ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʧʦ ɽʚʨʦʧʝ, 

ɸʬʨʠʢʝ ʠ ɸʟʠʠ. ʇʘʥʟʦʦʪʠʷ ʟʘʪʨʘʛʠʚʘʝʪ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʚʠʜʦʚ (ʙʦʣʝʝ 48 ʚʠʜʦʚ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ 26 ʩʪʨʘʥʘʭ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʝʜʳʜʫʱʠʤʠ ʚʦʣʥʘʤʠ ʟʘʨʘʞʝʥʠʷ H5N1 (P. Chang et al., 2023). ʇʦʪʝʥʮʠʘʣʴʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʠʥʬʝʢʮʠʠ ʚʢʣʶʯʘʶʪ ʪʝʩʥʳʡ ʢʦʥʪʘʢʪ ʩ ʠʥʬʠʮʠʨʦʚʘʥʥʳʤʠ ʧʪʠʮʘʤʠ, 

ʧʨʦʛʣʘʪʳʚʘʥʠʝ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʧʪʠʮ ʠ ʚʦʟʤʦʞʥʫʶ ʧʝʨʝʜʘʯʫ ʦʪ ʤʣʝʢʦʧʠʪʘʶʱʝʛʦ 

ʢ ʤʣʝʢʦʧʠʪʘʶʱʝʤʫ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ. ʄʫʪʘʮʠʠ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʥʝʢʦʪʦʨʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚʠʨʫʩ ʤʦʞʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʜʣʷ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʇʘʥʟʦʦʪʠʷ ʚʳʟʚʘʣʘ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʩʧʳʰʢʠ ʩʨʝʜʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʚʠʜʦʚ, ʚʢʣʶʯʘʷ ʤʥʦʛʠʝ ʚʠʜʳ, 

ʚʳʟʳʚʘʶʱʠʝ ʦʟʘʙʦʯʝʥʥʦʩʪʴ ʧʦ ʧʦʚʦʜʫ ʩʦʭʨʘʥʝʥʠʷ (A.J. Rodriguez-Morales et al., 

2021). ʇʦʙʦʯʥʳʝ ʷʚʣʝʥʠʷ ʠʥʦʛʜʘ ʧʨʠʚʦʜʷʪ ʢ ʟʘʨʘʞʝʥʠʶ ʣʶʜʝʡ, ʭʦʪʷ ʧʝʨʝʜʘʯʘ 

ʠʥʬʝʢʮʠʠ ʦʪ ʯʝʣʦʚʝʢʘ ʢ ʯʝʣʦʚʝʢʫ ʦʩʪʘʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʦʡ. ɺʳʩʦʢʘʷ ʣʝʪʘʣʴʥʦʩʪʴ, 

ʧʨʠʩʫʪʩʪʚʠʝ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʦʩʠʪʝʣʝʡ ʠ ʧʨʦʜʦʣʞʘʶʱʠʝʩʷ ʤʫʪʘʮʠʠ 

ʜʝʣʘʶʪ ʚʠʨʫʩ H5N1 ʩʘʤʦʡ ʩʝʨʴʝʟʥʦʡ ʫʛʨʦʟʦʡ ʧʘʥʜʝʤʠʠ ʚ ʤʠʨʝ.  
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ʇʦʩʪʦʷʥʥʳʡ ʵʧʠʜʥʘʜʟʦʨ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʵʚʦʣʶʮʠʠ ʚʠʨʫʩʘ ʠ 

ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʛʣʦʙʘʣʴʥʦʡ ʧʘʥʜʝʤʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʜʦʣʞʘʶʱʘʷʩʷ 

ʧʘʥʟʦʦʪʠʷ H5N1 ʠ H5N8 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ ʜʣʷ ʛʣʦʙʘʣʴʥʦʛʦ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠʟ-ʟʘ ʝʝ ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʭ ʤʘʩʰʪʘʙʦʚ, ʩʧʦʩʦʙʥʦʩʪʠ ʚʠʨʫʩʘ 

ʠʥʬʠʮʠʨʦʚʘʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʠʜʦʚ ʠ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʠ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʩʨʝʜʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʇʦʩʪʦʷʥʥʳʝ ʫʩʠʣʠʷ ʧʦ ʥʘʙʣʶʜʝʥʠʶ ʠ 

ʦʙʝʩʧʝʯʝʥʠʶ ʛʦʪʦʚʥʦʩʪʠ ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʙʦʨʴʙʳ ʩ ʵʪʦʡ ʨʘʩʪʫʱʝʡ 

ʫʛʨʦʟʦʡ. 

 

1.4.4 ɼʨʫʛʠʝ ʟʦʦʥʦʟʥʳʝ ʚʠʨʫʩʳ ʛʨʠʧʧʘ ʧʪʠʮ 

ɺʠʨʫʩʥʳʝ ʠʥʬʝʢʮʠʠ ʛʨʠʧʧʘ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʝʞʝʛʦʜʥʳʭ 

ʵʧʠʜʝʤʠʡ ʠ ʧʦʨʷʜʢʘ 250 000-500 000 ʩʤʝʨʪʝʡ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʇʦʚʪʦʨʷʶʱʠʝʩʷ 

ʩʝʟʦʥʥʳʝ ʵʧʠʜʝʤʠʠ ʚʦʟʥʠʢʘʶʪ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʚʠʨʫʩ ʛʨʠʧʧʘ ʦʯʝʥʴ ʙʳʩʪʨʦ 

ʥʘʢʘʧʣʠʚʘʝʪ ʪʦʯʝʯʥʳʝ ʤʫʪʘʮʠʠ ʚ ʛʝʥʘʭ HA ʠ NA ʚʦ ʚʨʝʤʷ ʮʠʨʢʫʣʷʮʠʠ, ʧʨʦʮʝʩʩ, 

ʠʟʚʝʩʪʥʳʡ ʢʘʢ ñʘʥʪʠʛʝʥʥʳʡ ʜʨʝʡʬò, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʚʠʨʫʩʫ ʫʩʢʦʣʴʟʘʪʴ ʦʪ 

ʠʤʤʫʥʠʪʝʪʘ ʭʦʟʷʠʥʘ. ʉʝʟʦʥʥʦʝ ʟʘʨʘʞʝʥʠʝ ʚʠʨʫʩʘʤʠ ʛʨʠʧʧʘ ʧʦʟʚʦʣʷʝʪ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʝ ʚʳʨʘʙʘʪʳʚʘʪʴ ʘʥʪʠʪʝʣʘ ʧʨʦʪʠʚ HA ʠ NA, ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʷ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʫʨʦʚʝʥʴ ʟʘʱʠʪʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʧʨʦʪʠʚ ʧʦʜʦʙʥʳʭ 

ʰʪʘʤʤʦʚ. ʉʠʪʫʘʮʠʷ ʩʪʘʣʘ ʛʦʨʘʟʜʦ ʩʝʨʴʝʟʥʝʝ ʩ ʧʦʷʚʣʝʥʠʝʤ ʚʠʨʫʩʦʚ ʩ ʥʦʚʳʤʠ 

ʧʦʜʪʠʧʘʤʠ HA ʠʣʠ NA, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʥʝ ʮʠʨʢʫʣʠʨʦʚʘʣʠ ʚ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʧʦʧʫʣʷʮʠʠ. ʕʪʠ ʚʠʨʫʩʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʨʴʝʟʥʫʶ ʧʘʥʜʝʤʠʯʝʩʢʫʶ ʫʛʨʦʟʫ, 

ʧʦʩʢʦʣʴʢʫ ʧʦʧʫʣʷʮʠʦʥʥʳʡ ʠʤʤʫʥʠʪʝʪ ʢ ʥʠʤ ʦʪʩʫʪʩʪʚʫʝʪ, ʧʦʵʪʦʤʫ ʟʘʨʘʞʝʥʠʝ 

ʣʶʜʝʡ ʯʘʩʪʦ ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. ʇʦʜʪʠʧʳ ʛʨʠʧʧʘ H1, H2 

ʠ H3 ʮʠʨʢʫʣʠʨʫʶʪ ʚ ʯʝʣʦʚʝʯʝʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʫʞʝ ʙʦʣʝʝ ʩʪʘ ʣʝʪ, ʧʦʵʪʦʤʫ 

ʥʘʩʝʣʝʥʠʝ ʚ ʮʝʣʦʤ ʦʙʣʘʜʘʝʪ ʥʝʢʦʪʦʨʳʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʠʤʤʫʥʠʪʝʪʦʤ ʧʨʦʪʠʚ 

ʩʝʟʦʥʥʳʭ ʰʪʘʤʤʦʚ ʵʪʠʭ ʧʦʜʪʠʧʦʚ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʠʨʫʩʳ ʧʪʠʯʴʝʛʦ ʛʨʠʧʧʘ, 

ʪʘʢʠʝ ʢʘʢ ʨʘʥʝʝ ʫʧʦʤʷʥʫʪʳʡ H5, ʘ ʪʘʢʞʝ H6, H7, H9 ʠ H10, ʠʤʝʶʪ ʥʘ ʩʚʦʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʦʚʳʝ HA, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʯʫʞʝʨʦʜʥʳ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʝ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʧʦʧʫʣʷʮʠʠ.  
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ɺ ʠʶʥʝ 2013 ʛʦʜʘ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʧʝʨʚʳʡ ʩʣʫʯʘʡ ʟʘʨʘʞʝʥʠʷ ʯʝʣʦʚʝʢʘ 

ʧʪʠʯʴʠʤ ʚʠʨʫʩʦʤ H6N1 ʚ ʊʘʡʚʘʥʝ -ʣʝʪʥʝʡ ʜʝʚʫʰʢʠ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʫ ʚʠʨʫʩʘ 

ʙʳʣʘ ʟʘʤʝʥʘ G228S ʚ ʙʝʣʢʝ ʛʝʤʘʛʛʣʶʪʠʥʠʥʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʝʛʦ 

ʩʨʦʜʩʪʚʦ ʢ ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʨʝʮʝʧʪʦʨʫ ʩʠʘʣʦʚʦʡ ʢʠʩʣʦʪʳ, ʩʚʷʟʘʥʥʦʤʫ ʩ Ŭ2-6 

(R.P. Vries et al., 2017).  

ɺ ʤʘʨʪʝ 2013 ʛʦʜʘ ʚ ʂʠʪʘʝ ʚʧʝʨʚʳʝ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʩʣʫʯʘʠ 

ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʣʶʜʝʡ ʥʠʟʢʦʧʘʪʦʛʝʥʥʳʤ ʚʠʨʫʩʦʤ AIV (LPAIV) H7N9. ʉ ʪʝʭ ʧʦʨ 

ʚʠʨʫʩ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʚ ʂʠʪʘʝ, ʚʳʟʚʘʚ ʧʷʪʴ ʚʦʣʥ ʠʥʬʠʮʠʨʦʚʘʥʠʷ 

ʣʶʜʝʡ (1-5). ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 25 ʠʶʣʷ 2017 ʛʦʜʘ ʚ 24 ʧʨʦʚʠʥʮʠʷʭ ʙʳʣʦ 

ʧʦʜʪʚʝʨʞʜʝʥʦ 1557 ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ ʣʶʜʝʡ ʠ 605 ʩʤʝʨʪʝʣʴʥʳʭ ʠʩʭʦʜʦʚ, 

ʧʨʠʯʝʤ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʩʣʫʯʘʝʚ ʧʨʦʠʟʦʰʣʦ ʚ ʢʦʥʮʝ 2016 ʛʦʜʘ ʠ ʥʘʯʘʣʝ 

2017 ʛʦʜʘ (W. Qi et al., 2013).  

ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʦʧʘʩʝʥʠʝ, ʯʪʦ ʜʘʞʝ ʧʪʠʯʠʡ ʚʠʨʫʩ H3N8 ʤʦʞʝʪ ʙʳʪʴ 

ʟʦʦʥʦʟʥʳʤ ï ʚ 2022 ʛʦʜʫ ʦʥ ʚʳʟʚʘʣ ʦʩʪʨʳʡ ʨʝʩʧʠʨʘʪʦʨʥʳʡ ʜʠʩʪʨʝʩʩ-ʩʠʥʜʨʦʤ ʫ   

4-ʭ ʣʝʪʥʝʛʦ ʤʘʣʴʯʠʢʘ ʚ ʧʨʦʚʠʥʮʠʠ ʍʵʥʘʥʴ (ʂʠʪʘʡ) (D. Cheng et al., 2022).  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʷʟʚʠʤʦʩʪʴ ʯʝʣʦʚʝʢʘ ʢ ʥʦʚʳʤ ʰʪʘʤʤʘʤ ʟʦʦʥʦʟʥʦʛʦ 

ʧʪʠʯʴʝʛʦ ʛʨʠʧʧʘ, ʪʘʢʠʤ ʢʘʢ H7N9 (ʨʠʩʫʥʦʢ 5) ʠʣʠ H10 (ʨʠʩʫʥʦʢ 6), ʤʦʞʝʪ ʙʳʪʴ 

ʦʯʝʥʴ ʚʝʨʦʷʪʥʦʡ, ʧʨʠʚʦʜʷ ʢ ʛʣʦʙʘʣʴʥʦʡ ʫʛʨʦʟʝ (L. Qi et al., 2014).  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʙʥʘʨʫʞʝʥʠʝ ʚʦ ʚʨʝʤʷ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʧʪʠʮ ʩ ʟʦʦʥʦʟʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʰʪʘʤʤʦʚ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʘʩʪʫʱʫʶ ʫʛʨʦʟʫ ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ. 

 

ʈʠʩʫʥʦʢ 5 ï ɿʦʦʥʦʟʥʘʷ ʧʝʨʝʜʘʯʘ ʛʨʠʧʧʘ H7N9 ʦʪ ʧʪʠʮ ʢ ʯʝʣʦʚʝʢʫ: ʧʦʪʝʥʮʠʘʣʴʥʳʡ 

ʧʘʥʜʝʤʠʯʝʩʢʠʡ ʧʫʪʴ (CDC, 2013) 
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ʈʠʩʫʥʦʢ 6 ï ɿʦʦʥʦʟʥʘʷ ʧʝʨʝʜʘʯʘ ʛʨʠʧʧʘ H10 ʦʪ ʧʪʠʮ ʢ ʯʝʣʦʚʝʢʫ: ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʧʘʥʜʝʤʠʯʝʩʢʠʡ 
ʧʫʪʴ (E. K. Schneider et al., 2017) 

1.5 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʨʥʠʪʦʬʘʫʥʳ ʠ ʚʦʜʥʳʭ ʫʛʦʜʠʡ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ʉʨʝʜʥʝʛʦ ʂʘʩʧʠʷ 

ʇʨʦʣʝʪʥʳʝ ʧʫʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʨʫʧʧ ʧʪʠʮ ʚʢʣʶʯʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʫʟʢʠʝ, ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʘʨʰʨʫʪʳ, ʦʪʨʘʞʘʶʱʠʝ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʚʦʜʦʧʣʘʚʘʶʱʠʤ ʧʪʠʮʘʤ ʪʨʝʙʫʝʪʩʷ ʜʦʩʪʫʧ ʢ ʧʨʠʙʨʝʞʥʳʤ ʠ/ʠʣʠ 

ʚʥʫʪʨʝʥʥʠʝ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʝ ʫʛʦʜʴʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʝʨʝʣʝʪʥʳʝ ʧʘʨʷʱʠʝ ʧʪʠʮʳ, 

ʪʘʢʠʝ ʢʘʢ ʢʨʫʧʥʳʝ ʭʠʱʥʳʝ ʧʪʠʮʳ, ʧʦʣʘʛʘʶʪʩʷ ʥʘ ʪʝʧʣʦ ʠ ʚʦʩʭʦʜʷʱʠʝ ʩʢʚʦʟʥʷʢʠ ʠ 

ʧʦʵʪʦʤʫ ʠʟʙʝʛʘʶʪ ʧʝʨʝʩʝʯʝʥʠʷ ʙʦʣʴʰʠʭ ʧʨʦʩʪʨʘʥʩʪʚ ʦʪʢʨʳʪʦʡ ʚʦʜʳ ʠ ʚʳʩʦʢʠʭ 

ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ (T. Mundkur et al., 2014).  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʉʨʝʜʥʝʛʦ ʂʘʩʧʠʷ ʧʨʝʦʙʣʘʜʘʝʪ 

ʚʦʩʪʦʯʥʦʘʟʠʘʪʩʢʠʡ-ʘʬʨʠʢʘʥʩʢʠʡ ʧʨʦʣʝʪʥʳʡ ʧʫʪʴ, ʪʘʢ ʢʘʢ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʜʠʢʠʭ ʧʪʠʮ ʤʠʛʨʠʨʫʝʪ ʠʟ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɽʚʨʘʟʠʠ ʚʜʦʣʴ ʟʘʧʘʜʥʦʛʦ 

ʧʦʙʝʨʝʞʴʷ ʉʨʝʜʥʝʛʦ ʂʘʩʧʠʷ (ɽ.ɺ. ɺʠʣʢʦʚ, 2006). ʊʨʘʩʩʳ ʧʨʦʣʝʪʘ ʝʚʨʦʧʝʡʩʢʠʭ ʠ 

ʘʟʠʘʪʩʢʠʭ ʤʠʛʨʘʥʪʦʚ ʧʝʨʝʩʝʢʘʶʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʘʚʢʘʟʩʢʦʛʦ ʤʠʛʨʘʮʠʦʥʥʦʛʦ 

ʢʦʨʠʜʦʨʘ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ çʙʫʪʳʣʦʯʥʦʛʦ ʛʦʨʣʳʰʢʘè ʠ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʚʜʦʣʴ 

ʚʩʝʛʦ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ (ʨʠʩʫʥʦʢʠ 7, 8). 

ʇʨʠ ʘʥʘʣʠʟʝ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʉʨʝʜʥʝʛʦ ʂʘʩʧʠʷ ʠ 

ʧʨʠʤʳʢʘʶʱʠʭ ʨʘʡʦʥʦʚ ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʂʘʣʤʳʢʠʠ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʦʢʦʣʦ 

20 ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʠ ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʳʭ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʫʛʦʜʴʷ. ʕʪʠ 

ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʶʪʩʷ ʛʥʝʟʜʦʚʳʤʠ ʘʨʝʘʣʘʤʠ, ʤʝʩʪʘʤʠ ʦʪʜʳʭʘ ʚʦ ʚʨʝʤʷ ʧʝʨʝʣʝʪʘ ʠ 

ʟʠʤʦʚʢʠ  ʙʦʣʴʰʦʛʦ  ʯʠʩʣʘ  ʚʠʜʦʚ.      ɼʣʷ  ʠʩʩʣʝʜʦʚʘʥʠʷ  ʙr ʣʠ  ʚʳʙʨʘʥʳ  ʫʛʦʜʴʷ,  ʚ  
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ʈʠʩʫʥʦʢ 7 ï ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʘʚʢʘʟʩʢʦʛʦ ʤʠʛʨʘʮʠʦʥʥʦʛʦ ʢʦʨʠʜʦʨʘ - çʙʫʪʳʣʦʯʥʦʛʦ 

ʛʦʨʣʳʰʢʘè ʠ ʪʨʘʩʩ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʧʨʦʣʝʪʘ ʝʚʨʦʧʝʡʩʢʠʡ ʠ ʘʟʠʘʪʩʢʠʭ ʤʠʛʨʘʥʪʦʚ  

(ɽ.ɺ. ɺʠʣʢʦʚ, 2019) 

 

 

ʈʠʩʫʥʦʢ 8 ï ɿʘʧʘʜʥʦʩʠʙʠʨʩʢʦ-ʚʦʩʪʦʯʥʦʘʬʨʠʢʘʥʩʢʠʡ ʤʠʛʨʘʮʠʦʥʥʳʡ ʘʨʝʘʣ ʠ ʉʭʝʤʘ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʪʨʘʬʠʢʘ ʧʨʦʣʝʪʘ ʤʠʛʨʠʨʫʶʱʠʭ ʧʪʠʮ, ʩʦʩʪʘʚʣʝʥʥʘʷ ʧʦ ʜʘʥʥʳʤ ʎʝʥʪʨʘ 

ʢʦʣʴʮʝʚʘʥʠʷ ʧʪʠʮ ʈʦʩʩʠʠ ʀʇʕʕ ʈɸʅ (G. M. Conenello Et al., 2007). ʀʩʧʦʣʴʟʦʚʘʥʦ 23 ʪʘʢʩʦʥʘ: 1) 

cʝʨʳʡ ʛʫʩʴ; 2) ʣʝʙʝʜʴ-ʰʠʧʫʥ; 3) ʢʨʷʢʚʘ; 4) ʯʠʨʦʢ-ʩʚʠʩʪʫʥʦʢ; 5) ʩʝʨʘʷ ʫʪʢʘ; 6) ʩʚʠʷʟʴ; 7) 

ʰʠʣʦʭʚʦʩʪʴ; 8) ʯʠʨʦʢ-ʪʨʝʩʢʫʥʦʢ; 9) ʰʠʨʦʢʦʥʦʩʢʘ; 10) ʢʨʘʩʥʦʥʦʩʳʡ ʥʳʨʦʢ; 11) ʢʨʘʩʥʦʛʦʣʦʚʘʷ 

ʯʝʨʥʝʪʴ; 12) ʛʦʛʦʣʴ; 13) ʩʢʦʧʘ; 14) ʢʘʤʥʝʰʘʨʢʘ; 15) ʭʦʜʫʣʦʯʥʠʢ; 16) ʢʨʘʩʥʦʟʦʙʠʢ; 17) ʧʝʩʯʘʥʢʘ; 

18) ʯʝʨʥʦʛʦʣʦʚʳʡ ʭʦʭʦʪʫʥ; 19) ʤʘʣʘʷ ʯʘʡʢʘ; 20) ʢʣʫʰʘ; 21) ʭʦʭʦʪʫʥʴʷ; 22) ʩʠʟʘʷ ʯʘʡʢʘ; 23) 

ʤʦʨʩʢʦʡ ʛʦʣʫʙʦʢ (ɽ. ɺ. ɺʠʣʢʦʚ, 2017) 
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ʢʦʪʦʨʳʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 262 ʚʠʜʘ ʧʪʠʮ (ʠʟ ʢʦʪʦʨʳʭ 115 ʚʠʜʦʚ ʷʚʣʷʶʪʩʷ 

ʛʥʝʟʜʷʱʠʤʠʩʷ ʦʩʝʜʣʳʤʠ): ʦʟʝʨʦ ɸʜʞʠ (ʇʘʧʘʩ); ʦʟʝʨʦ ʖʞʥʳʡ ɸʛʨʘʭʘʥ; 

ɸʛʨʘʭʘʥʩʢʠʡ ʟʘʣʠʚ ʠ ʜʝʣʴʪʘ ʨʝʢʠ ʊʝʨʝʢ (ʉʝʚʝʨʥʳʡ ɸʛʨʘʭʘʥ); ɸʯʠʢʦʣʴʩʢʘʷ 

ʩʠʩʪʝʤʘ ʦʟʝʨ (ɺ.ɻ. ʂʨʠʚʝʥʢʦ, 2000). 

ʆʟʝʨʦ ɸʜʞʠ (ʇʘʧʘʩ) (ʨʠʩʫʥʦʢ 9) ʥʘʭʦʜʠʪʩʷ ʚ ʂʘʷʢʝʥʪʩʢʦʤ ʨʘʡʦʥʝ 

ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ, ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʜʘʛʝʩʪʘʥʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ 

(ʚ 14 ʢʤ ʦʪ ʙʝʨʝʛʘ).  ɺ ʮʝʣʦʤ, ʦʥʦ ʷʚʣʷʝʪʩʷ ʣʘʛʫʥʥʳʤ ʦʟʝʨʦʤ ʩʨʝʜʥʝʡ ʛʣʫʙʠʥʳ, 

ʚʦʢʨʫʛ ʢʦʪʦʨʦʛʦ ʦʧʠʩʘʥʦ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʛʣʫʙʦʢʠʭ ʠ ʚʨʝʤʝʥʥʳʭ 

ʨʘʟʣʠʚʦʚ, ʢʦʪʦʨʳʝ ʪʷʥʫʪʩʷ ʚʜʦʣʴ ʙʝʨʝʛʘ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ. ɻʣʫʙʠʥʘ ʦʟʝʨʘ ʚ 

ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 1,6 ʤ., ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʰʠʨʠʥʝ 1,5 ʢʤ ʠ ʜʣʠʥʝ 5 ʢʤ. 

 

ʈʠʩʫʥʦʢ 9 ï ʆʟʝʨʦ ɸʜʞʠ (ʇʘʧʘʩ) (ɺʦʜʥʦ-ʙʦʣʦʪʥʳʝ ʫʛʦʜʠʷ ʈʦʩʩʠʠ, 2024) 

 

ʇʦʣʦʩʘ ʟʘʨʘʩʪʘʥʠʷ ʪʨʦʩʪʥʠʢʦʤ ʚ ʧʨʠʙʨʝʞʥʳʭ ʫʯʘʩʪʢʘʭ ʜʦʩʪʠʛʘʝʪ 200 ʤ. 

ʂʦʨʤʦʚʘʷ ʙʘʟ ʜʣʷ ʚʦʜʥʳʭ ʠ ʦʢʦʣʦʚʦʜʥʳʭ ʧʪʠʮ ʦʙʠʣʴʥʘ; ʦʟʝʨʦ ʟʘʨʘʩʪʘʝʪ 

ʧʦʜʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʆʟʝʨʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʣʶʯʝʚʫʶ 

ʦʨʥʠʪʦʣʦʛʠʯʝʩʢʫʶ ʪʦʯʢʫ, ʚʘʞʥʫʶ ʜʣʷ ʦʩʪʘʥʦʚʦʢ ʚ ʧʝʨʠʦʜʳ ʤʠʛʨʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʩʣʫʞʠʪ ʟʠʤʦʚʦʯʥʳʤ ʘʨʝʘʣʦʤ ʜʣʷ ʤʥʦʛʠʭ ʚʠʜʦʚ. ʆʯʝʚʠʜʥʘ ʮʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ 

ʚʦʜʥʦ-ʙʦʣʦʪʥʦʛʦ ʫʛʦʜʴʷ ʥʘ ʟʘʧʘʜʥʦʤ ʧʦʙʝʨʝʞʴʝ ʂʘʩʧʠʷ ʜʣʷ ʤʠʛʨʠʨʫʶʱʠʭ ʧʪʠʮ, ʘ 
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ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ (ʄ.ʄ. ʈʘʩʫʣʦʚʘ ʠ 

ʜʨ., 2011). 

ʆʩʥʦʚʘ ʦʨʥʠʪʦʬʘʫʥʳ ʦʟʝʨʘ ɸʜʞʠ ʚʦ ʚʩʝ ʩʝʟʦʥʳ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʚʦʜʦʧʣʘʚʘʶʱʠʤʠ ʧʪʠʮʘʤʠ. ʉʘʤʳʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʛʥʝʟʜʷʱʠʤʩʷ ʚʠʜʦʤ ʩʨʝʜʠ 

ʩʝʤʝʡʩʪʚʘ ʧʦʛʘʥʢʦʚʳʭ ʷʚʣʷʝʪʩʷ ʯʦʤʛʘ, ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʜʦ ʜʚʫʭʩʦʪ 

ʧʘʨ. 

ʉʨʝʜʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ ʫʪʠʥʳʭ ʥʘʠʙʦʣʴʰʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʠʤʝʝʪ 

ʢʨʘʩʥʦʥʦʩʳʡ ʥʳʨʦʢ (ʜʦ 150 ʧʘʨ). ʉʨʝʜʠ ʩʝʤʝʡʩʪʚʘ ʧʘʩʪʫʰʢʦʚʳʭ ï ʣʳʩʫʭʘ, 

ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʪʦʨʦʡ ʜʦʩʪʠʛʘʝʪ 120 ʧʘʨ. ʉʨʝʜʠ ʛʥʝʟʜʷʱʠʭʩʷ ʧʪʠʮ ʪʘʢʞʝ ʦʪʤʝʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: ʯʝʨʥʦʰʝʡʥʘʷ ʧʦʛʘʥʢʘ, ʩʝʨʘʷ ʠ ʨʳʞʘʷ ʮʘʧʣʠ, ʤʘʣʘʷ ʚʳʧʴ, ʦʛʘʨʴ, 

ʧʝʛʘʥʢʘ, ʩʝʨʘʷ ʫʪʢʘ, ʢʨʷʢʚʘ, ʯʠʨʦʢ-ʪʨʝʩʢʫʥʦʢ ʠ ʪʘʢʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʘʢ 

ʙʝʣʦʛʣʘʟʳʡ ʥʳʨʦʢ, ʢʘʤʳʰʥʠʮʘ, ʪʨʘʚʥʠʢ, ʯʠʙʠʩ, ʭʦʜʫʣʦʯʥʠʢ ʠ ʨʝʯʥʘʷ ʢʨʘʯʢʘ.  

ʅʘʠʙʦʣʝʝ ʨʝʜʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʘʢʠʝ ʚʠʜʳ ʚʦʜʥʳʭ ʠ ʦʢʦʣʦʚʦʜʥʳʭ ʧʪʠʮ, ʢʘʢ: 

ʤʘʣʘʷ ʧʦʛʘʥʢʘ, ʙʦʣʴʰʘʷ ʚʳʧʴ, ʩʝʨʘʷ, ʤʘʣʘʷ ʠ ʙʦʣʴʰʘʷ ʙʝʣʳʝ ʮʘʧʣʠ, ʣʝʙʝʜʴ-

ʰʠʧʫʥ, ʩʘʚʢʘ, ʩʫʣʪʘʥʢʘ, ʚʦʜʷʥʦʡ ʧʘʩʪʫʰʦʢ, ʧʦʛʦʥʳʰ-ʢʨʦʰʢʘ, ʧʝʨʝʚʦʟʯʠʢ, 

ʰʠʣʦʢʣʶʚʢʘ ʠ ʤʘʣʘʷ ʢʨʘʯʢʘ. 

ɺ ʣʝʪʥʠʡ ʩʝʟʦʥ ʪʘʢʞʝ ʦʪʤʝʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ, ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʛʥʝʟʜʦʚʘʥʠʷ: ʬʠʬʠ, ʧʦʨʫʯʝʡʥʠʢ, ʙʦʣʴʰʦʡ ʢʨʦʥʰʥʝʧ, ʙʦʣʴʰʦʡ ʚʝʨʝʪʝʥʥʠʢ, 

ʯʝʨʥʦʛʦʣʦʚʳʡ ʭʦʭʦʪʫʥ, ʦʟʝʨʥʘʷ ʠ ʤʘʣʘʷ ʯʘʡʢʠ, ʙʝʣʦʢʨʳʣʘʷ ʢʨʘʯʢʘ.  

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʦʨʥʠʪʦʢʦʤʧʣʝʢʩʘ ʦʟʝʨʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 

ʧʝʨʠʦʜ ʤʠʛʨʘʮʠʠ, ʠʟ-ʟʘ ʧʨʦʣʝʪʘ ʠ ʦʩʪʘʥʦʚʦʢ ʮʘʧʝʣʴ, ʙʘʢʣʘʥʦʚ, ʨʦʟʦʚʳʭ ʬʣʘʤʠʥʛʦ, 

ʢʫʜʨʷʚʦʛʦ ʧʝʣʠʢʘʥʘ, ʛʫʩʝʡ, ʨʝʯʥʳʭ ʠ ʥʳʨʢʦʚʳʭ ʫʪʦʢ, ʯʘʝʢ, ʢʫʣʠʢʦʚ ʠ ʢʨʘʯʝʢ. ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʫʛʦʜʴʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʙʦʣʝʝ 30 ʚʠʜʦʚ ʧʪʠʮ, ʚʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ 

ʢʥʠʛʫ. 

ʖʞʥʳʡ ɸʛʨʘʭʘʥ (ʨʠʩʫʥʦʢ 10) ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʢʨʫʧʥʳʤ ʦʟʝʨʦʤ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ɼʘʛʝʩʪʘʥ. ʉʦʛʣʘʩʥʦ ʛʠʧʦʪʝʟʝ, ʦʥʦ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʧʨʠ ʦʪʜʝʣʝʥʠʠ 

ʨʘʥʝʝ ʩʫʱʝʩʪʚʦʚʘʚʰʝʛʦ ʣʠʤʘʥʘ ʚ ʨʘʡʦʥʝ ʠʩʯʝʟʘʶʱʝʛʦ ɸʛʨʘʭʘʥʩʢʦʛʦ ʟʘʣʠʚʘ. 

ʆʟʝʨʦ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ɹʘʙʘʶʨʪʦʚʩʢʦʡ ʨʘʡʦʥʝ, ʚ ʧʨʠʤʦʨʩʢʦʡ ʟʦʥʝ ʢ ʶʛʫ ʦʪ 

ʥʠʟʦʚʴʝʚ ʨʝʢʠ ʊʝʨʝʢ. ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 15 ʪʳʩ. ʛʘ, 

ʧʨʠ ʩʨʝʜʥʝʡ ʛʣʫʙʠʥʝ ʦʟʝʨʘ ʦʢʦʣʦ ʜʚʫʭ ʤʝʪʨʦʚ. ʕʪʦ ʫʛʦʜʴʝ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʦʡ 
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ʚʦʜʥʦ-ʙʦʣʦʪʥʦʡ ʵʢʦʩʠʩʪʝʤʦʡ ʠ ʷʚʣʷʝʪʩʷ ʤʝʩʪʦʦʙʠʪʘʥʠʝʤ ʫʙʝʞʠʱʝ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʢʨʘʩʥʦʢʥʠʞʥʳʭ ʚʠʜʦʚ. ɺ ʧʝʨʠʦʜ ʤʠʛʨʘʮʠʡ ʥʘ ʦʟʝʨʝ ʦʪʤʝʯʝʥʦ ʙʦʣʝʝ 

20 ʪʳʩ. ʦʩʦʙʝʡ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʠ ʦʢʦʣʦʚʦʜʥʳʭ ʧʪʠʮ (ʄ.ɼ. ɻʘʜʞʠʝʚ ʠ ʜʨ., 2013). 

 

 

ʈʠʩʫʥʦʢ 10 ï ʆʟʝʨʦ ʖʞʥʳʡ ɸʛʨʘʭʘʥ (ɺʦʜʥʦ-ʙʦʣʦʪʥʳʝ ʫʛʦʜʠʷ ʈʦʩʩʠʠ, 2024) 

 

ʂ ʛʥʝʟʜʷʱʠʤʩʷ ʚʠʜʘʤ ʜʘʥʥʦʛʦ ʫʛʦʜʴʷ ʦʪʥʦʩʷʪʩʷ ʨʘʟʥʳʝ ʚʠʜʳ ʧʪʠʮ, ʪʘʢʠʝ 

ʢʘʢ: ʢʫʜʨʷʚʳʡ ʧʝʣʠʢʘʥ, ʩʝʨʳʡ ʛʫʩʴ, ʧʝʛʘʥʢʘ, ʤʘʣʳʡ ʙʘʢʣʘʥ ʢʨʘʩʥʦʥʦʩʳʡ ʥʳʨʦʢ, 

ʢʘʨʘʚʘʡʢʘ, ʣʳʩʫʭʘ, ʭʦʭʦʪʫʥʴʷ, ʙʝʣʦʢʨʳʣʘʷ ʢʨʘʯʢʘ, ʯʠʙʠʩ. ʃʝʪʦʤ ʙʳʣʠ ʦʪʤʝʯʝʥʳ 

ʪʘʢʞʝ ʙʦʣʴʰʠʝ ʢʨʦʥʰʥʝʧʳ, ʙʦʣʴʰʠʝ ʚʝʨʝʪʝʥʥʠʢʠ, ʯʝʨʥʦʛʦʣʦʚʳʝ ʭʦʭʦʪʫʥʳ, 

ʘʚʜʦʪʢʠ. 

ɸʯʠʢʦʣʴʩʢʘʷ ʩʠʩʪʝʤʘ ʦʟʝʨ (ʨʠʩʫʥʦʢ 11) ʥʘʭʦʜʠʪʩʷ ʚ ʮʝʥʪʨʝ ʜʝʣʴʪʳ ʊʝʨʝʢʘ ʠ 

ʩʚʷʟʘʥʘ ʩ ʪʝʨʨʠʪʦʨʠʷʤʠ ʨʘʥʝʝ ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʨʳʙʦʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

(ɸʨʘʢʫʤʩʢʠʡ ʠ ʅʠʞʥʝʪʝʨʩʢʠʡ). ʕʪʦ ʥʝʛʣʫʙʦʢʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʚʦʜʦʝʤʳ ʛʣʫʙʠʥʦʡ 

ʥʝ ʙʦʣʝʝ ʧʦʣʫʪʦʨʘ ʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʚ ʜʘʥʥʦʝ ʚʨʝʤʷ ʦʙʤʝʣʝʣʠ ʠ ʩʠʣʴʥʦ ʟʘʨʦʩʣʠ 

ʪʨʦʩʪʥʠʢʘʤʠ, ʘ ʧʦʙʝʨʝʞʴʝ ʧʦʢʨʳʣʦʩʴ ʢʫʩʪʘʨʥʠʢʘʤʠ. 
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ʈʠʩʫʥʦʢ 11 ï ɸʯʠʢʦʣʴʩʢʘʷ ʩʠʩʪʝʤʘ ʦʟʝʨ (ɺʦʜʥʦ-ʙʦʣʦʪʥʳʝ ʫʛʦʜʠʷ ʈʦʩʩʠʠ, 2024) 

 

ʕʪʦ ʫʛʦʜʴʝ ʠʛʨʘʝʪ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʜʣʷ ʮʝʣʦʛʦ ʨʷʜʘ ʚʠʜʦʚ ʧʪʠʮ ʚ ʧʝʨʠʦʜ 

ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʤʠʛʨʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʜʣʷ ʨʘʟʤʥʦʞʝʥʠʷ 

ʙʝʣʦʛʣʘʟʦʛʦ ʥʳʨʢʘ ʠ ʝʱʝ 10 ʚʠʜʦʚ ʧʪʠʮ, ʷʚʣʷʶʱʠʭʩʷ ʢʨʘʩʥʦʢʥʠʞʥʳʤʠ. ɺ ʦʙʱʝʡ 

ʩʣʦʞʥʦʩʪʠ ʚ ʧʝʨʠʦʜ ʛʥʝʟʜʦʚʘʥʠʷ ʥʘ ʦʟʝʨʝ ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʝʝ 20 ʪʳʩ. ʦʩʦʙʝʡ ʜʠʢʠʭ 

ʧʪʠʮ (ɺ.ɻ. ʂʨʠʚʝʥʢʦ, 2000). 

ʉʝʚʝʨʥʳʡ ɸʛʨʘʭʘʥ (ʨʠʩʫʥʦʢ 12) ̫ ʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʥʝʛʣʫʙʦʢʠʭ ʚʦʜʦʝʤʦʚ 

ʠ ʤʦʨʩʢʠʭ ʣʘʛʫʥ. ʕʪʘ ʚʦʜʥʘʷ ʩʠʩʪʝʤʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʟʘʧʘʜʥʦʤ ʧʦʙʝʨʝʞʴʝ 

ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʧʨʠʥʘʜʣʝʞʘʱʝʤ ʂʠʟʣʷʨʩʢʦʤʫ ʠ 

ɹʘʙʘʶʨʪʦʚʩʢʦʤʫ ʨʘʡʦʥʘʤ, ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʪʝʯʝʥʠʠ ʨʝʢʠ ʊʝʨʝʢ. ɻʣʫʙʠʥʘ ʦʟʝʨʘ ʥʝ 

ʧʨʝʚʳʰʘʝʪ ʧʦʣʫʪʦʨʘ ʤʝʪʨʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʟʘʨʘʩʪʘʥʠʷ ʪʨʦʩʪʥʠʢʦʤ, 

ʨʦʛʦʟʦʤ ʠ ʢʘʤʳʰʦʤ. ʉʦʜʝʨʞʘʥʠʝ ʩʦʣʠ ʚ ʚʦʜʝ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʚʥʝʩʝʥʠʝʤ ʚʦʜʳ ʠʟ 

ʊʝʨʝʢʘ ʠ ʤʦʨʩʢʦʡ ʚʦʜʳ, ʢʦʪʦʨʘʷ ʧʝʨʝʤʝʱʘʝʪʩʷ ʩ ʚʦʟʜʫʰʥʳʤʠ ʤʘʩʩʘʤʠ ʠʟ ʤʦʨʷ 

ʚʝʪʨʘʤʠ. ʆʟʝʨʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʪʝʨʨʠʪʦʨʠʝʡ ʜʣʷ ʤʥʦʛʠʭ ʚʠʜʦʚ ʚ ʧʝʨʠʦʜ 

ʨʘʟʤʥʦʞʝʥʠʷ, ʤʠʛʨʘʮʠʠ ʠ ʟʠʤʦʚʦʢ. ʉʦʩʪʘʚ ʦʨʥʠʪʦʬʘʫʥʳ ʩʭʦʞ ʩ ʫʛʦʜʴʷʤʠ, 

ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʚʳʰʝ. 
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ʈʠʩʫʥʦʢ 12 ï ʆʟʝʨʦ ʉʝʚʝʨʥʳʡ ɸʛʨʘʭʘʥ (ɺʦʜʥʦ-ʙʦʣʦʪʥʳʝ ʫʛʦʜʠʷ ʈʦʩʩʠʠ, 2024) 

 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʚʳʷʚʠʣ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʚʠʜʦʚ ʧʪʠʮ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʥʘ 

ʜʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʢ ʦʩʥʦʚʥʳʤ ʧʨʠʨʦʜʥʳʤʠ ʭʦʟʷʝʚʘʤ ʚʠʨʫʩʘ ʛʨʠʧʧʘ A. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʵʢʦʣʦʛʠʠ ʠ ʤʠʛʨʘʮʠʡ 

ʵʪʠʭ ʚʠʜʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʪʦʯʥʦ ʚʳʷʚʣʷʪʴ ʧʫʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ AIV ʥʝ 

ʪʦʣʴʢʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʉʨʝʜʥʝʛʦ ʂʘʩʧʠʷ, ʥʦ ʠ ʥʘ 

ɽʚʨʘʟʠʡʩʢʦʤ ʢʦʥʪʠʥʝʥʪʝ ʚ ʮʝʣʦʤ. ɺ ʩʚʷʟʠ ʩ ʰʠʨʦʢʠʤ ʘʨʝʘʣʦʤ ʦʙʠʪʘʥʠʷ ʚʦʜʥʦ-

ʙʦʣʦʪʥʳʭ ʧʪʠʮ, ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳ ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ 

ʚ ʤʝʩʪʘʭ ʤʘʩʩʦʚʳʭ ʩʢʦʧʣʝʥʠʡ ʦʩʦʙʝʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ. ɼʣʷ 

ʠʟʫʯʝʥʠʷ ʧʫʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʮʠʨʢʫʣʷʮʠʠ ɺɻA ʚ ʧʦʧʫʣʷʮʠʷʭ ʜʠʢʠʭ ʧʪʠʮ 

ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ 

ʚʠʜʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʉʨʝʜʥʝʛʦ ʂʘʩʧʠʷ (ɼ.ɺ. ʄʘʛʨʠʮʢʠʡ ʠ 

ʜʨ., 2022). ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʟʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʚʘʨʠʘʥʪʦʚ ʚʠʨʫʩʘ ʛʨʠʧʧʘ A, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ʉʨʝʜʥʝʛʦ ʂʘʩʧʠʷ, ʘ ʪʘʢʞʝ ʥʘ ʠʟʫʯʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, 

ʧʦʣʫʯʝʥʥʳʭ ʠʟʦʣʷʪʦʚ.  
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1.6 ɿʘʢʣʶʯʝʥʠʝ ʧʦ ʦʙʟʦʨʫ ʣʠʪʝʨʘʪʫʨʳ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʠʟʣʦʞʝʥʥʳʭ ʚ ʨʘʟʜʝʣʘʭ ʦʙʟʦʨʘ ʣʠʪʝʨʘʪʫʨʳ 

ʩʣʝʜʫʝʪ, ʯʪʦ AIV ʷʚʣʷʝʪʩʷ ʦʧʘʩʥʦʡ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, ʧʪʠʮ ʠ ʯʝʣʦʚʝʢʘ, ʠ ʪʘʢʞʝ, 

ʥʘʥʦʩʷʱʝʡ ʩʫʱʝʩʪʚʝʥʥʳʡ ʫʱʝʨʙ ʦʙʱʝʩʪʚʝʥʥʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʶ ʠ ʵʢʦʥʦʤʠʢʝ 

ʩʪʨʘʥ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʜʠʢʠʝ ʧʪʠʮʳ ʚʦʜʥʦ-

ʙʦʣʦʪʥʳʭ ʫʛʦʜʠʡ ʠʛʨʘʶʪ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʩʦʭʨʘʥʝʥʠʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ AIV. 

ɺʳʩʦʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ AIV ʠ ʧʦʩʪʦʷʥʥʘʷ ʝʛʦ ʮʠʨʢʫʣʷʮʠʷ ʚ ʧʦʧʫʣʷʮʠʷʭ ʜʠʢʠʭ 

ʧʪʠʮ, ʦʩʦʙʝʥʥʦ ʚʦ ʚʨʝʤʷ ʠʭ ʤʘʩʩʦʚʦʛʦ ʩʢʦʧʣʝʥʠʷ (ʛʥʝʟʜʦʚʘʥʠʝ, ʟʠʤʦʚʢʠ ʠ ʪ.ʧ), 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʩʫʙʪʠʧʦʚ ʚʠʨʫʩʘ, ʯʪʦ ʘʢʪʫʘʣʠʟʠʨʫʝʪ ʧʨʦʮʝʩʩ 

ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʇʨʝʦʜʦʣʝʥʠʝ ʤʝʞʚʠʜʦʚʦʛʦ ʙʘʨʴʝʨʘ ʠ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʛʝʥʦʤʘ ʤʦʞʝʪ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʝʩʪʠ ʢ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʚʳʩʦʢʦʚʠʨʫʣʝʥʪʥʳʭ 

ʰʪʘʤʤʦʚ ʚʠʨʫʩʘ ʜʣʷ ʣʶʜʝʡ, ʪʘʢʠʭ ʢʘʢ H5N1. ʇʘʥʟʦʦʪʠʷ ʛʨʠʧʧʘ H5N1/H5N8 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʅʘʠʙʦʣʴʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʪʤʝʯʝʥʘ ʚ ɽʚʨʦʧʝʡʩʢʦʤ 

ʨʝʛʠʦʥʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ. 

ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʂʘʩʧʠʡʩʢʠʡ ʨʝʛʠʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʣʶʯʝʚʫʶ ʪʝʨʨʠʪʦʨʠʶ ʥʘ ʛʨʘʥʠʮʝ ɽʚʨʦʧʳ ʠ ɸʟʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʠʦʣʦʛʠʠ ʮʝʣʦʛʦ 

ʨʷʜʘ ʤʠʛʨʠʨʫʶʱʠʭ ʧʪʠʮ. ʅʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʭʦʜʷʪʩʷ ʠ ʧʝʨʝʩʝʢʘʶʪʩʷ ʪʨʘʩʩʳ 

ʧʨʦʣʝʪʘ ɽʚʨʦʧʝʡʩʢʠʭ ʠ ɸʟʠʘʪʩʢʠʭ ʤʠʛʨʘʥʪʦʚ. ʇʨʝʜʳʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʂʘʩʧʠʡʩʢʦʤ ʨʝʛʠʦʥʝ, ʚʳʷʚʠʣʠ ʮʠʨʢʫʣʷʮʠʶ ʨʘʟʣʠʯʥʳʭ ʚʠʨʫʩʦʚ 

ʛʨʠʧʧʘ ɸ, ʥʘʧʨʠʤʝʨ, ʫ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʥʘ ʶʞʥʦʤ ʧʦʙʝʨʝʞʴʝ ʂʘʩʧʠʡʩʢʦʛʦ 

ʤʦʨʷ ʚ ʀʨʘʥʝ ʠʣʠ ʚ ʩʦʩʝʜʥʝʡ ɻʨʫʟʠʠ (D. Venkatesh et al., 2018). 

ʊʘʢʞʝ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚʩʧʳʰʢʠ ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʦʛʦ 

ʛʨʠʧʧʘ ʫ ʜʠʢʠʭ ʧʪʠʮ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ. ʇʝʨʚʘʷ ʚʩʧʳʰʢʘ HPAIV ʠ ʤʘʩʩʦʚʘʷ ʛʠʙʝʣʴ 

ʧʦʯʪʠ 500 ʣʝʙʝʜʝʡ-ʰʠʧʫʥʦʚ ʧʨʦʠʟʦʰʣʘ ʚ 2005 ʛʦʜʫ (ɼ.ʂ. ʃʴʚʦʚ ʠ ʜʨ., 2006), ʘ 

ʩʘʤʘʷ ʧʦʩʣʝʜʥʷʷ - ʚ 2022 ʛʦʜʫ ʙʦʣʝʝ 30 000 ʯʘʝʢ, ʢʨʘʯʝʢ ʠ ʧʝʣʠʢʘʥʦʚ (I.A. Sobolev 

et al., 2023) . 

ɼʘʥʥʳʝ ʧʦ ʛʝʥʝʪʠʯʝʩʢʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ ʢʨʘʡʥʝ 

ʦʛʨʘʥʠʯʝʥʳ, ʯʪʦ ʜʝʣʘʝʪ ʜʘʥʥʳʡ ʨʘʡʦʥ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʤ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 
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ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ HPAI ʚ ʩʣʫʯʘʝ ʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. ʅʘʩʪʦʷʱʝʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ï ʵʪʦ ʧʝʨʚʳʡ ʨʝʛʫʣʷʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʚʠʨʫʩʘ ʛʨʠʧʧʘ A ʚ 

ʧʦʧʫʣʷʮʠʷʭ ʜʠʢʠʭ ʧʪʠʮ ʥʘ ʢʣʶʯʝʚʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʉʨʝʜʥʝʛʦ 

ʂʘʩʧʠʷ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʠʪʴ ʨʝʘʩʩʦʨʪʘʥʪʥʳʝ 

ʰʪʘʤʤʳ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ ʫ ʜʠʢʠʭ ʧʪʠʮ ʩʦʜʝʨʞʘʱʠʝ ʩʝʛʤʝʥʪʳ ʝʚʨʦʧʝʡʩʢʠʭ ʠ 

ʩʨʝʜʥʝʘʟʠʘʪʩʢʠʭ ʚʘʨʠʘʥʪʦʚ; ʘ ʪʘʢʞʝ ʩʝʛʤʝʥʪʳ ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʭ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ. 
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2 ʉʆɹʉʊɺɽʅʅʓɽ ʀʉʃɽɼʆɺɸʅʀʗ 

 2.1 ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʦʜʦʙʨʝʥʦ ʂʦʤʠʪʝʪʦʤ ʧʦ ʙʠʦʤʝʜʠʮʠʥʩʢʦʡ 

ʵʪʠʢʝ ʌʝʜʝʨʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʠ 

ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʤʝʜʠʮʠʥʳ, ʅʦʚʦʩʠʙʠʨʩʢ (ʧʨʦʪʦʢʦʣʳ ˉ 2013-23 ʠ 2021-10). 

ʆʙʨʘʟʮʳ ʦʪ ʧʪʠʮ ʙʳʣʠ ʩʦʙʨʘʥʳ ʚʦ ʚʨʝʤʷ ʦʬʠʮʠʘʣʴʥʦʛʦ ʦʭʦʪʥʠʯʴʝʛʦ ʩʝʟʦʥʘ ʧʦ 

ʣʠʮʝʥʟʠʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʤʠʥʠʩʪʝʨʩʪʚ ʵʢʦʣʦʛʠʠ ʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʨʘʤʢʘʭ 

ʝʞʝʛʦʜʥʦʛʦ ʩʙʦʨʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʇʨʦʛʨʘʤʤʘ ʠʟʫʯʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ, ʌʀʎ ʌʊʄ, ʅʦʚʦʩʠʙʠʨʩʢ). ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ʨʘʙʦʪ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʙʶʜʞʝʪʥʦʤ ʥʘʫʯʥʦʤ 

ʫʯʨʝʞʜʝʥʠʠ çʌʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʠ 

ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʤʝʜʠʮʠʥʳè. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʫʩʣʦʚʠʷ ʫʨʦʚʥʷ 

ʙʠʦʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦ ʨʘʙʦʪʝ ʩ III ʛʨʫʧʧʦʡ ʧʘʪʦʛʝʥʥʦʩʪʠ ʌʀʎ ʌʊʄ. 

2.1.1 ʆʪʣʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʜʠʢʠʭ ʧʪʠʮ 

ʉʙʦʨ ʤʘʪʝʨʠʘʣʘ ʧʨʦʭʦʜʠʣ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʫʛʦʜʠʡ ʦʟʝʨʘ 

ɸʜʞʠ (ʇʘʧʘʩ), ʦʟʝʨʘ ʖʞʥʳʡ ɸʛʨʘʭʘʥ, ɸʛʨʘʭʘʥʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʜʝʣʴʪʳ ʨʝʢʠ ʊʝʨʝʢ, 

ɸʯʠʢʦʣʴʩʢʦʡ ʩʠʩʪʝʤʳ ʦʟʝʨ ʨʘʡʦʥʦʚ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ, ʚ ʤʝʩʪʘʭ ʥʘʠʙʦʣʴʰʝʡ 

ʧʣʦʪʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ ʧʪʠʮ. ʆʪʣʦʚ ʧʨʦʠʟʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʨʥʠʪʦʣʦʛʠʯʝʩʢʠʭ ʧʘʫʪʠʥʥʳʭ ʩʝʪʝʡ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʪʣʦʚʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʜʦʙʳʯʠ ʦʙʲʝʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʚ 

ʊʝʨʨʠʪʦʨʠʘʣʴʥʦʤ ʋʧʨʘʚʣʝʥʠʠ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ. ʆʪʩʪʨʝʣ ʧʨʦʚʦʜʠʣʩʷ 

ʦʭʦʪʥʠʢʘʤʠ ʚ ʩʝʟʦʥ ʦʭʦʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʌ. ʋʩʪʘʥʦʚʣʝʥʠʝ 

ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʪʠʮ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʨʠ ʧʦʤʦʱʠ ʦʧʨʝʜʝʣʠʪʝʣʝʡ ʧʪʠʮ ʩ 

ʧʨʠʚʣʝʯʝʥʠʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʨʥʠʪʦʣʦʛʦʚ ʀʥʩʪʠʪʫʪʘ ʩʠʩʪʝʤʘʪʠʢʠ ʠ 

ʵʢʦʣʦʛʠʠ ʞʠʚʦʪʥʳʭ ʉʆ ʈɸʅ ʠ ʀʥʩʪʠʪʫʪʘ ʵʢʦʣʦʛʠʠ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 
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2.1.2 ʉʙʦʨ ʠ ʭʨʘʥʝʥʠʝ ʢʣʦʘʢʘʣʴʥʳʭ ʤʘʟʢʦʚ ʧʪʠʮ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʠʨʫʩ ʧʪʠʯʴʝʛʦ ʛʨʠʧʧʘ ʧʦʨʘʞʘʝʪ ʠ ʨʘʟʤʥʦʞʘʝʪʩʷ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʚ ʜʳʭʘʪʝʣʴʥʳʭ ʠ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʪʨʘʢʪʘʭ (A. Barberis et al., 2020). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʠʧʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʮʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʚʠʨʫʩ, ʦʪ ʜʠʢʠʭ ʧʝʨʝʣʝʪʥʳʭ ʧʪʠʮ ʷʚʣʷʶʪʩʷ ʤʘʟʢʠ ʠʟ 

ʛʣʦʪʢʠ, ʤʘʟʢʠ ʠʟ ʢʣʦʘʢʠ, ʚʟʷʪʳʝ ʫ ʞʠʚʳʭ ʠʣʠ ʪʦʣʴʢʦ ʯʪʦ ʫʙʠʪʳʭ ʧʪʠʮ, ʠ ʩʙʦʨ 

ʩʚʝʞʠʭ ʧʪʠʯʴʠʭ ʵʢʩʢʨʝʤʝʥʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʡ AIV ʪʘʢʞʝ ʤʦʞʝʪ 

ʙʳʪʴ ʦʙʥʘʨʫʞʝʥ ʚʦ ʤʥʦʛʠʭ ʦʨʛʘʥʘʭ ʫ ʪʷʞʝʣʦ ʙʦʣʴʥʳʭ ʠʣʠ ʫʤʝʨʰʠʭ ʧʪʠʮ 

(A. Blagodatski et al., 2021). ʆʪʙʦʨ ʧʨʦʙ ʬʝʢʘʣʠʡ ʧʦʟʚʦʣʷʝʪ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ 

ʫʱʝʨʙ ʧʦʧʫʣʷʮʠʠ ʧʪʠʮ ʠ ʦʙʣʘʜʘʝʪ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʯʝʤ 

ʜʨʫʛʠʝ ʤʝʪʦʜʳ, ʧʦʩʢʦʣʴʢʫ ʩʙʦʨ ʬʝʢʘʣʠʡ ʪʨʝʙʫʝʪ ʛʦʨʘʟʜʦ ʤʝʥʴʰʠʭ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ 

ʠ ʨʘʟʨʝʰʝʥʠʡ, ʯʝʤ ʚʟʷʪʠʝ ʤʘʟʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʩʙʦʨ ʧʦʤʝʪʘ ʤʝʥʝʝ ʛʨʦʤʦʟʜʦʢ ʠ ʥʝ 

ʪʨʝʙʫʝʪ ʨʘʟʨʝʰʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʪʣʦʚʘ ʠʣʠ ʦʭʦʪʳ ʥʘ ʧʪʠʮ (E. Videvall et 

al., 2018). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʛʦ ʦʙʨʘʟʮʘ AIV ʠʟ 

ʬʝʢʘʣʴʥʦʛʦ ʙʠʦʤʘʪʝʨʠʘʣʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʠʞʝ, ʯʝʤ ʠʟ ʩʚʝʞʝʩʦʙʨʘʥʥʳʭ ʤʘʟʢʦʚ ʠʟ 

ʪʨʘʭʝʠ ʠ ʜʘʞʝ ʢʣʦʘʢʠ, ʧʦʵʪʦʤʫ ʧʨʠ ʦʪʙʦʨʝ ʧʨʦʙ ʧʪʠʯʴʠʭ ʬʝʢʘʣʠʡ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʠʭ ʢʘʯʝʩʪʚʫ, ʯʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʞʠʚʦʛʦ ʚʠʨʫʩʥʦʛʦ ʰʪʘʤʤʘ (S.Ruiz et al., 2021). 

ʂʣʦʘʢʘʣʴʥʳʝ ʤʘʟʢʠ ʦʪʙʠʨʘʣʠʩʴ ʩʪʝʨʠʣʴʥʳʤʠ ʚʘʪʥʳʤʠ ʪʘʤʧʦʥʘʤʠ ʠ 

ʧʦʤʝʱʘʣʠʩʴ ʚ ʧʨʦʙʠʨʢʠ ʩ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʨʝʜʦʡ. ʅʦʤʝʨ ʧʨʠʩʚʘʠʚʘʣʩʷ ʢʘʞʜʦʡ 

ʧʨʦʙʠʨʢʝ ʠ ʬʠʢʩʠʨʦʚʘʣʩʷ ʚ ʧʦʣʝʚʦʤ ʞʫʨʥʘʣʝ. ʂʘʞʜʳʡ ʤʘʟʦʢ ʧʦʤʝʱʘʣʩʷ ʚ 

ʦʪʜʝʣʴʥʫʶ ʧʨʦʙʠʨʢʫ.  

ʍʨʘʥʝʥʠʝ ʧʨʦʙ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʞʠʜʢʦʤ ʘʟʦʪʝ ʠʣʠ 

ʚ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʤʦʨʦʟʠʣʴʥʦʡ ʢʘʤʝʨʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʚʳʰʝ -70Áʉ 

(ɺ.ɸ. ʂʦʟʣʦʚʘ ʠ ʜʨ., 2020). 

ʊʨʘʥʩʧʦʨʪʥʫʶ ʩʨʝʜʫ ʜʣʷ ʤʘʟʢʦʚ ʛʦʪʦʚʠʣʠ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʙʶʜʞʝʪʥʦʤ ʥʘʫʯʥʦʤ ʫʯʨʝʞʜʝʥʠʠ çʌʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʠ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʤʝʜʠʮʠʥʳè ʚ ʩʪʝʨʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ɺʆɿ (WHO, 2011). ʉʪʝʨʠʣʴʥʳʡ 

ʬʦʩʬʘʪʥʦ-ʩʦʣʝʚʦʡ ʙʫʬʝʨ (ʌʉɹ) (140 mʄ NaCl, 3 mM KCl, 8 mM Na2HPO4, 
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1.5 mM KH2PO4, pH=7.2) ʩʤʝʰʠʚʘʣʠ ʩʦ ʩʪʝʨʠʣʴʥʳʤ ʛʣʠʮʝʨʠʥʦʤ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 

ʦʙʲʝʤʦʚ 1:1. ʂ ʩʨʝʜʝ ʜʦʙʘʚʣʷʣʠ ʘʥʪʠʙʠʦʪʠʢʠ: ʧʝʥʠʮʠʣʣʠʥ, ʩʪʨʝʧʪʦʤʠʮʠʥ, 

ʛʝʥʪʘʤʠʮʠʥ ʠ ʥʠʩʪʘʪʠʥ ʜʦ ʢʦʥʝʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 2 x 10
6
 ʝʜ/ʣ, 0,20 ʛ/ʣ, 0,25 ʛ ʠ 

0,5 x 10
6
 ʝʜ/ʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʩʪʝʨʠʣʴʥʳʝ ʧʣʘʩʪʠʢʦʚʳʝ ʧʨʦʙʠʨʢʠ ʩ 

ʟʘʚʠʥʯʠʚʘʶʱʠʤʠʩʷ ʢʨʳʰʢʘʤʠ ʦʙʲʝʤʦʤ 2 ʤʣ ʨʘʟʣʠʚʘʣʠ ʧʦʜʛʦʪʦʚʣʝʥʥʫʶ 

ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʨʝʜʫ ʧʦ 1 ʤʣ. ʇʨʦʙʠʨʢʠ ʩʦ ʩʨʝʜʦʡ ʭʨʘʥʠʣʠ ʧʨʠ +4Áʉ ʠʣʠ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʙʦʣʝʝ 48 ʯʘʩʦʚ. 

2.1.3 ɺʳʜʝʣʝʥʠʝ ʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʚʠʨʫʩʦʚ ʚ ʩʠʩʪʝʤʝ ʈʂʕ 

ɺʳʜʝʣʝʥʠʝ ʠʟʦʣʷʪʦʚ ʚʠʨʫʩʘ ʛʨʠʧʧʘ A ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʨʠ ʧʦʤʦʱʠ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʢʫʨʠʥʳʭ ʵʤʙʨʠʦʥʦʚ (ʈʂʕ) ʧʦ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʝ (WHO, 

2011) (ʨʠʩʫʥʦʢ 13).  

 

 
ʈʠʩʫʥʦʢ 13 ï ʉʪʘʥʜʘʨʪʥʳʡ ʧʨʦʪʦʢʦʣ ʜʣʷ ʘʥʘʣʠʟʘ ʧʦʣʝʚʳʭ ʦʙʨʘʟʮʦʚ AIV 

 (A. Blagodatski et al., 2021) 

 

ʂʫʨʠʥʳʝ ʵʤʙʨʠʦʥʳ ʧʦʩʪʘʚʣʷʣʠʩʴ ʌɻʋʇ çʇʣʝʤʝʥʥʦʡ ʧʪʠʮʝʚʦʜʯʝʩʢʠʡ ʟʘʚʦʜ 

çʅʦʚʦʩʠʙʠʨʩʢʠʡè. ʇʨʦʙʠʨʢʫ ʩ ʢʣʦʘʢʘʣʴʥʳʤ ʤʘʟʢʦʤ ʨʘʟʤʦʨʘʞʠʚʘʣʠ. ʉʦʜʝʨʞʠʤʦʝ 

ʨʘʟʤʦʨʦʞʝʥʥʦʡ ʧʨʦʙʠʨʢʠ ʧʝʨʝʤʝʰʠʚʘʣʠ ʧʨʠ ʧʦʤʦʱʠ ʰʝʡʢʝʨʘ, ʘ ʟʘʪʝʤ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 3 ʤʠʥʫʪ ʧʨʠ ʩʢʦʨʦʩʪʠ 3000 ʦʙ/ʤʠʥ ʜʣʷ ʦʩʘʞʜʝʥʠʷ 

ʢʨʫʧʥʳʭ ʯʘʩʪʠʮ ʠ ʙʘʢʪʝʨʠʡ. 100 ʤʢʣ ʩʫʧʝʨʥʘʪʘʥʪʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʠʡ 
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ʤʘʪʝʨʠʘʣ, ʦʪʙʠʨʘʣʠ ʠʟ ʧʨʦʙʠʨʢʠ ʠ ʠʥʦʢʫʣʠʨʦʚʘʣʠ ʚ ʘʣʣʘʥʪʦʠʩʥʫʶ ʧʦʣʦʩʪʴ 

ʠʥʢʫʙʠʨʦʚʘʥʥʦʛʦ ʚ ʪʝʯʝʥʠʝ 9-ʪʠ ʜʥʝʡ ʵʤʙʨʠʦʥʘ. ʂʘʞʜʳʡ ʦʙʨʘʟʝʮ ʚʥʦʩʠʣʠ ʚ 

ʘʣʣʘʥʪʦʠʩʥʫʶ ʧʦʣʦʩʪʴ ʪʨʝʭ ʈʂʕ. ɿʘʨʘʞʝʥʥʳʝ ʢʫʨʠʥʳʝ ʵʤʙʨʠʦʥʳ ʚʦʟʚʨʘʱʘʣʠ ʚ 

ʠʥʢʫʙʘʪʦʨ ʠ ʠʥʢʫʙʠʨʦʚʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ 3 ʩʫʪʦʢ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Áʉ. ɼʘʣʝʝ, ʚ 

ʩʪʝʨʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʚʩʢʨʳʚʘʣʘʩʴ ʩʢʦʨʣʫʧʘ ʢʫʨʠʥʳʭ ʵʤʙʨʠʦʥʦʚ ʚ ʤʝʩʪʝ 

ʚʦʟʜʫʰʥʦʡ ʢʘʤʝʨʳ, ʘʣʣʘʥʪʦʠʩʥʘʷ ʞʠʜʢʦʩʪʴ (ʘ.ʞ.) ʦʪʙʠʨʘʣʘʩʴ ʦʪ ʪʨʝʭ ʵʤʙʨʠʦʥʦʚ, 

ʟʘʨʘʞʝʥʥʳʭ ʦʜʥʠʤ ʦʙʨʘʟʮʦʤ, ʚ ʦʜʥʫ ʧʨʦʙʠʨʢʫ. ʆʙʨʘʟʮʳ ʘʣʣʘʥʪʦʠʩʥʦʡ ʞʠʜʢʦʩʪʠ 

ʜʘʣʝʝ ʧʨʦʚʝʨʷʣʠ ʥʘ ʛʝʤʘʛʛʣʶʪʠʥʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ (ʈɻɸ) ʩ ʧʦʤʦʱʴʶ ʨʝʘʢʮʠʠ 

ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʈɻɸ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʦʙʨʘʟʮʳ ʥʘʧʨʘʚʣʷʣʠʩʴ ʥʘ 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʥʘʣʠʯʠʝ ʚʠʨʫʩʘ ʛʨʠʧʧʘ A ʩʝʨʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. ʆʙʨʘʟʮʳ ʘʣʣʘʥʪʦʠʩʥʦʡ ʞʠʜʢʦʩʪʠ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ 

ʨʝʟʫʣʴʪʘʪʦʤ ʈɻɸ ʦʪʧʨʘʚʣʷʣʠ ʥʘ 2ʡ ʧʘʩʩʘʞ ʚ ʈʂʕ, ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʟʘʨʘʞʝʥʠʷ ʪʝ ʞʝ 

ʦʙʲʝʤʳ, ʯʪʦ ʠ ʚ ʩʣʫʯʘʝ ʟʘʨʘʞʝʥʠʷ ʩʫʧʝʨʥʘʪʘʥʪʦʤ. ɺ ʩʣʫʯʘʝ ʧʦʚʪʦʨʥʦʛʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʜʝʣʘʣʠ ʧʦʩʣʝʜʥʠʡ 3ʡ ʧʘʩʩʘʞ. ɺ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ 

ʛʝʤʘʛʛʣʶʪʠʥʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʘʣʣʘʥʪʦʠʩʥʦʡ ʞʠʜʢʦʩʪʠ ʧʦʩʣʝ 3ʛʦ ʧʘʩʩʘʞʘ 

ʟʘʢʣʶʯʘʣʠ, ʯʪʦ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʦʙʨʘʟʮʝ AIV  ʦʪʩʫʪʩʪʚʦʚʘʣ. ɸʣʣʘʥʪʦʠʩʥʫʶ 

ʞʠʜʢʦʩʪʴ, ʩʦʜʝʨʞʘʱʫʶ ʚʠʨʫʩʳ, ʭʨʘʥʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ -70ÁC. 

2.1.3.1 ʈʦʩʪʦʚʳʝ ʩʚʦʡʩʪʚʘ ʚ ʩʠʩʪʝʤʝ ʈʂʕ 

ɼʣʷ ʢʘʞʜʦʛʦ ʰʪʘʤʤʘ ʙʳʣ ʧʦʣʫʯʝʥ ʧʫʣ ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʡ ʘʣʣʘʥʪʦʠʩʥʦʡ 

ʞʠʜʢʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʛʦʪʦʚʠʣʠ ʜʝʩʷʪʠʢʨʘʪʥʳʝ ʨʘʟʚʝʜʝʥʠʷ ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʛʦ 

ʤʘʪʝʨʠʘʣʘ (1-10) ʥʘ ʩʪʝʨʠʣʴʥʦʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ. ɼʣʷ ʢʘʞʜʦʛʦ 

ʨʘʟʚʝʜʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ 10 ʈʂʕ. ɺʠʨʫʩʩʦʜʝʨʞʘʱʫʶ ʘʣʣʘʥʪʦʠʩʥʫʶ ʞʠʜʢʦʩʪʴ 

ʦʜʠʥʘʢʦʚʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʩʦʙʠʨʘʣʠ ʚ ʦʙʱʠʡ ʧʫʣ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʦʮʝʥʠʚʘʣʠ ʧʦ 

ʧʨʦʜʫʢʮʠʠ HA ʚ ʈɻɸ ʠ 50% ʠʥʬʝʢʮʠʦʥʥʦʤʫ ʪʠʪʨʫ ʥʘ ʈʂʕ. ɼʣʷ ʭʨʘʥʝʥʠʷ 

ʚʳʙʠʨʘʣʠ ʧʫʣʳ ʩ ʥʘʠʙʦʣʴʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. ʇʨʦʜʫʢʮʠʶ HA ʦʮʝʥʠʚʘʣʠ ʚ ʈɻɸ, 

ʢʘʢ ʦʧʠʩʘʥʦ ʥʠʞʝ (ʩʤ. ʛʣʘʚʘ 2.5). ʀʥʬʝʢʮʠʦʥʥʳʡ ʪʠʪʨ ʩʪʦʢʘ (EID50/ʤʣ) 

ʚʳʯʠʩʣʷʣʠ ʧʦ ʤʝʪʦʜʫ ʂʝʨʙʝʨʘ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ɸʰʤʘʨʠʥʘ ʠ ɺʦʨʦʙʴʝʚʘ 

(ʀ.ʇ. ɸʰʤʘʨʠʥ ʠ ʜʨ., 1962). 
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2.1.4 ʇʨʦʚʝʜʝʥʠʝ ʈɻɸ ʠ ʈʊɻɸ 

ɺʳʷʚʣʝʥʠʝ ʛʝʤʘʛʛʣʶʪʠʥʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʩ 

ʧʦʤʦʱʴʶ ʨʝʘʢʮʠʠ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ (ʈɻɸ) ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʤʫ ʧʨʦʪʦʢʦʣʫ 

(WOAH, 2018). ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʢʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʵʨʠʪʨʦʮʠʪʳ ʧʝʪʫʭʘ. ɼʣʷ 

ʧʦʜʛʦʪʦʚʢʠ ʵʨʠʪʨʦʮʠʪʦʚ, ʢʨʦʚʴ ʩ ʛʝʧʘʨʠʥʦʤ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 3 ʤʠʥʫʪ 

ʧʨʠ 3000 ʦʙ/ʤʠʥ. ʋʜʘʣʷʣʠ ʩʫʧʝʨʥʘʪʘʥʪ ʩ ʦʩʘʜʢʦʤ ʣʝʡʢʦʮʠʪʦʚ, ʦʩʪʘʚʣʷʷ ʥʠʞʥʠʡ 

ʩʣʦʡ ï ʵʨʠʪʨʦʮʠʪʳ. ʕʨʠʪʨʦʮʠʪʳ ʧʨʦʤʳʚʘʣʠ ʬʦʩʬʘʪʥʦ-ʩʦʣʝʚʳʤ ʙʫʬʝʨʦʤ, 

ʨʝʩʫʩʧʝʥʜʠʨʫʷ ʦʩʘʜʦʢ ʧʨʠ ʧʦʤʦʱʠ ʰʝʡʢʝʨʘ, ʘ ʟʘʪʝʤ ʩʥʦʚʘ ʮʝʥʪʨʠʬʫʛʠʨʫʷ 

3 ʤʠʥʫʪʳ ʧʨʠ 3000 ʦʙ/ʤʠʥ. ʇʦʚʪʦʨʷʣʠ ʧʨʦʤʳʚʘʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ ʪʨʠʞʜʳ. 

ʈʘʟʚʦʜʠʣʠ ʬʦʩʬʘʪʥʦ-ʩʦʣʝʚʳʤ ʙʫʬʝʨʦʤ ʦʩʘʜʦʢ ʵʨʠʪʨʦʮʠʪʦʚ ʜʦ ʢʦʥʝʯʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 0,5%. 

ʉʫʩʧʝʥʟʠʶ ʵʨʠʪʨʦʮʠʪʦʚ ʤʘʨʢʠʨʦʚʘʣʠ, ʫʢʘʟʳʚʘʷ ʜʘʪʫ ʟʘʛʦʪʦʚʢʠ, ʠ ʭʨʘʥʠʣʠ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 4ÁC. ɺ ʩʝʨʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʰʝʪʝ ʩ U-ʦʙʨʘʟʥʳʤʠ ʣʫʥʢʘʤʠ 

(96 ʣʫʥʦʢ) ʛʦʪʦʚʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʜʚʫʢʨʘʪʥʳʝ ʨʘʟʚʝʜʝʥʠʷ ʘ.ʞ. ʚ ʬʦʩʬʘʪʥʦ-

ʩʦʣʝʚʦʤ ʙʫʬʝʨʝ. 50 ʤʢʣ 0,5% ʩʫʩʧʝʥʟʠʠ ʵʨʠʪʨʦʮʠʪʦʚ ʚʥʦʩʠʣʠ ʚ ʢʘʞʜʫʶ ʣʫʥʢʫ ʠ 

ʠʥʢʫʙʠʨʦʚʘʣʠ 60 ʤʠʥʫʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 4ÁC, ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʢʪʠʚʘʮʠʠ 

ʥʝʡʨʘʤʠʥʠʜʘʟʳ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʣʦʞʥʦʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʨʠ 

ʨʘʚʥʦʤʝʨʥʦʡ ʩʝʜʠʤʝʥʪʘʮʠʠ ʦʩʘʜʢʘ ʵʨʠʪʨʦʮʠʪʦʚ ʥʘ ʜʥʝ ʣʫʥʢʠ ʨʝʘʢʮʠʶ 

ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ ʩʯʠʪʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ. ʂʦʥʝʯʥʦʡ ʪʦʯʢʦʡ ʪʠʪʨʦʚʘʥʠʷ ʩʯʠʪʘʣʠ 

ʥʘʠʙʦʣʴʰʝʝ ʨʘʟʚʝʜʝʥʠʝ ʘ.ʞ., ʛʜʝ ʧʨʦʠʩʭʦʜʠʣʘ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʷ. ʂʦʣʠʯʝʩʪʚʦ ɺɻA 

ʚ ʢʦʥʝʯʥʦʡ ʪʦʯʢʝ ʪʠʪʨʦʚʘʥʠʷ ʧʨʠʥʠʤʘʣʠ ʟʘ ʦʜʥʫ ʛʝʤʘʛʛʣʶʪʠʥʠʨʫʶʱʫʶ ʝʜʠʥʠʮʫ 

(ɻɸɽ). ɼʣʷ ʧʦʩʪʘʥʦʚʢʠ ʨʝʘʢʮʠʠ ʪʦʨʤʦʞʝʥʠʷ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ (ʈʊɻɸ) 

ʨʫʢʦʚʦʜʩʪʚʦʚʘʣʠʩʴ ʧʨʦʪʦʢʦʣʦʤ ɺʆɿ (WHO, 2011). ʈʊɻɸ ʧʨʦʚʦʜʠʣʠ ʩ ʘ.ʞ., 

ʨʘʟʚʝʜʝʥʥʦʡ ʜʦ 8 ɻɸɽ ʚ 50 ʤʢʣ. 

ɼʣʷ ʧʦʩʪʘʥʦʚʢʠ ʨʝʘʢʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 10 mM ʬʦʩʬʘʪʥʦ-ʩʦʣʝʚʦʡ ʙʫʬʝʨ 

(pH=7.2). ɻʦʪʦʚʠʣʠ ʚ 96-ʣʫʥʦʯʥʦʤ ʧʣʘʥʰʝʪʝ ʩʝʨʠʶ ʜʚʫʢʨʘʪʥʳʭ ʨʘʟʚʝʜʝʥʠʡ 

ʪʠʧʠʨʫʶʱʠʭ ʩʳʚʦʨʦʪʦʢ ʚ ʬʦʩʬʘʪʥʦ-ʩʦʣʝʚʦʤ ʙʫʬʝʨʝ (ʦʪ 1:10 ʜʦ 1:1280) ʚ ʦʙʲʝʤʝ 

25 ʤʢʣ. ɼʣʷ ʵʪʦʛʦ ʚʦ ʚʩʝ ʣʫʥʢʠ ʚʥʦʩʠʣʠ ʧʦ 25 ʤʢʣ ʌʉɹ, ʚ ʧʝʨʚʳʡ ʨʷʜ ʚʥʦʩʠʣʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ 25 ʤʢʣ ʪʠʧʠʨʫʶʱʠʭ ʩʳʚʦʨʦʪʦʢ ʠ ʪʠʪʨʦʚʘʣʠ ʤʫʣʴʪʠʢʘʥʘʣʴʥʦʡ 

ʧʠʧʝʪʢʦʡ. 8 ʣʫʥʦʢ ʦʪʚʦʜʠʣʦʩʴ ʜʣʷ ʢʦʥʪʨʦʣʷ ʘʥʪʠʛʝʥʦʚ ʠ ʢʦʥʪʨʦʣʷ ʵʨʠʪʨʦʮʠʪʦʚ. ʂ 
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ʢʘʞʜʦʤʫ ʨʘʟʚʝʜʝʥʠʶ ʩʳʚʦʨʦʪʢʠ ʜʦʙʘʚʣʷʣʠ ʧʦ 25 ʤʢʣ ʘʥʪʠʛʝʥʘ, ʩʦʜʝʨʞʘʱʝʛʦ 

4ɻɸɽ. ʇʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʣʘʥʰʝʪʳ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ. 

ʇʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʚʥʦʩʠʣʠ ʧʦ 50 ʤʢʣ ʩʫʩʧʝʥʟʠʠ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ 

+4Áʉ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ. 

 

2.1.5 ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʠ ʪʠʪʨʦʚʘʥʠʝ ʚʠʨʫʩʘ ʥʘ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ 

ɺʳʜʝʣʝʥʠʝ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʠʟ ʢʣʠʥʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʧʨʦʠʟʚʦʜʠʣʠ ʚ ʢʫʣʴʪʫʨʝ 

ʢʣʝʪʦʢ MDCK. ɼʣʷ ʵʪʦʛʦ ʨʘʩʩʝʚʘʣʠ ʢʫʣʴʪʫʨʫ ʢʣʝʪʦʢ ʚ ʢʫʣʴʪʫʨʘʣʴʥʳʝ ʬʣʘʢʦʥʳ ʩ 

ʧʣʦʱʘʜʴʶ ʧʦʚʝʨʭʥʦʩʪʠ 12,5 ʩʤ
2
 ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 2x10

5
ʢʣʝʪʦʢ/ʤʣ. ɺ ʢʘʯʝʩʪʚʝ 

ʨʦʩʪʦʚʦʡ ʩʨʝʜʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʜʣʷ ʢʫʣʴʪʫʨ ʢʣʝʪʦʢ ʀʛʣʘ-ʄɽʄ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ 10% ʬʝʪʘʣʴʥʦʡ ʩʳʚʦʨʦʪʢʠ ʢʦʨʦʚ ʠ ʨʘʩʪʚʦʨʘ ʛʝʥʪʘʤʠʮʠʥʘ ʩʫʣʴʬʘʪʘ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 50 ʤʢʛ/ʤʣ. ʂʣʝʪʢʠ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʉʆ2-ʠʥʢʫʙʘʪʦʨʝ ʧʨʠ 37Áʉ ʚ 

ʪʝʯʝʥʠʝ ʩʫʪʦʢ. 

ʇʨʦʙʠʨʢʠ ʩ ʦʙʨʘʟʮʘʤʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʠ 5000 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 

10 ʤʠʥʫʪ. ɿʘʪʝʤ ʦʪʙʠʨʘʣʠ ʥʘʜʦʩʘʜʦʯʥʫʶ ʞʠʜʢʦʩʪʴ, ʢʦʪʦʨʫʶ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ 

ʟʘʨʘʞʝʥʠʷ ʢʣʝʪʦʢ. ɺ ʩʣʫʯʘʝ ʨʘʙʦʪʳ ʩ ʩʝʢʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʠʟ ʧʦʣʫʯʝʥʥʦʛʦ 

ʦʙʨʘʟʮʘ ʛʦʪʦʚʠʣʠ ʛʦʤʦʛʝʥʘʪ, ʨʘʩʪʝʨʝʚ ʬʨʘʛʤʝʥʪʳ ʪʢʘʥʠ ʩʦ ʩʪʝʨʠʣʴʥʳʤ 

ʩʪʝʢʣʷʥʥʳʤ ʧʝʩʢʦʤ ʚ ʬʘʨʬʦʨʦʚʦʡ ʩʪʫʧʢʝ, ʧʦʩʣʝ ʯʝʛʦ ʨʘʟʚʦʜʠʣʠ ʨʘʩʪʚʦʨʦʤ ʍʝʥʢʩʘ 

ʜʦ ʧʦʣʫʯʝʥʠʷ 10%-ʡ ʩʫʩʧʝʥʟʠʠ. ʇʦʣʫʯʝʥʥʫʶ ʩʫʩʧʝʥʟʠʶ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʚ 

ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ ʧʨʠ 1000 ʦʙ/ʤʠʥ, ʦʪʙʠʨʘʣʠ ʥʘʜʦʩʘʜʦʯʥʫʶ ʞʠʜʢʦʩʪʴ, ʢʦʪʦʨʫʶ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʟʘʨʘʞʝʥʠʷ ʢʣʝʪʦʢ. 

ʌʣʘʢʦʥʳ ʩ ʩʫʪʦʯʥʳʤ ʤʦʥʦʩʣʦʝʤ ʢʣʝʪʦʢ MDCK ʜʚʘʞʜʳ ʦʪʤʳʚʘʣʠ 

ʨʘʩʪʚʦʨʦʤ ʍʝʥʢʩʘ, ʧʦʩʣʝ ʯʝʛʦ ʠʩʩʣʝʜʫʝʤʳʝ ʦʙʨʘʟʮʳ (ʧʦ 200 ʤʢʣ) ʥʘʥʦʩʠʣʠ ʥʘ 

ʤʦʥʦʩʣʦʡ ʢʣʝʪʦʢ. ʀʥʬʠʮʠʨʦʚʘʥʥʳʝ ʢʫʣʴʪʫʨʳ ʧʦʤʝʱʘʣʠ ʚ ʉʆ2-ʠʥʢʫʙʘʪʦʨ ʩ 

ʪʝʤʧʝʨʘʪʫʨʦʡ 37Áʉ ʠ ʧʦʜʘʯʝʡ 5% ʉʆ2 ʥʘ 30 - 40 ʤʠʥ (ʜʣʷ ʘʜʩʦʨʙʮʠʠ ʚʠʨʫʩʘ), 

ʧʦʩʣʝ ʯʝʛʦ ʚ ʥʠʭ ʚʥʦʩʠʣʠ ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ ʩʨʝʜʫ, ʢʦʪʦʨʫʶ ʛʦʪʦʚʠʣʠ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: ʚ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʜʣʷ ʢʫʣʴʪʫʨ ʢʣʝʪʦʢ ʀʛʣʘ-ʄɽʄ ʜʦʙʘʚʣʷʣʠ 

0,2% ʙʳʯʴʝʛʦ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʘʣʴʙʫʤʠʥʘ V ʬʨʘʢʮʠʠ, ʪʨʠʧʩʠʥ TPCK 2 ʤʢʛ/ʤʣ, 

ʛʝʥʪʘʤʠʮʠʥʘ ʩʫʣʴʬʘʪ 50 ʤʢʛ/ʤʣ, ʘʤʬʦʪʝʨʠʮʠʥ ɺ 2,5ʤʢʛ/ʤʣ. ɿʘʪʝʤ ʢʫʣʴʪʫʨʘʣʴʥʳʝ 

ʬʣʘʢʦʥʳ ʧʦʤʝʱʘʣʠ ʚ ʉʆ2-ʠʥʢʫʙʘʪʦʨ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 37Áʉ ʠ ʧʦʜʘʯʝʡ 5% ʉʆ2. 
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ɽʞʝʜʥʝʚʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʩʦʩʪʦʷʥʠʝ ʤʦʥʦʩʣʦʷ ʩ ʮʝʣʴʶ 

ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʮʠʪʦʧʘʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʚʠʨʫʩʘ (ʎʇɼ), 

ʧʨʦʷʚʣʷʶʱʝʛʦʩʷ ʚ ʨʘʟʨʫʰʝʥʠʠ ʤʦʥʦʩʣʦʷ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʳʨʘʞʝʥʥʦʛʦ ʎʇɼ 

ʧʨʦʙʳ ʚʳʜʝʨʞʠʚʘʣʠ ʜʦ 7 ʩʫʪ. ʇʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʦʜʠʣʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 3 ʧʘʩʩʘʞʘ ʚ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ MDCK ʩ ʨʝʛʠʩʪʨʘʮʠʝʡ ʨʝʧʨʦʜʫʢʮʠʠ 

ʚʠʨʫʩʘ ʧʦ ʎʇɼ ʠ ʚ ʈɻɸ, ʢʘʢ ʫʢʘʟʘʥʦ ʚʳʰʝ. ʇʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ ʧʘʩʩʘʞʝʡ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʨʝʢʨʘʱʘʣʠ. 

ʍʨʘʥʝʥʠʝ ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʡ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ -70
ʦ
ʉ. ʊʠʪʨʦʚʘʥʠʝ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʚ ʢʫʣʴʪʫʨʝ 

ʢʣʝʪʦʢ MDCK ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʨʘʩʩʝʚʘʣʠ ʢʣʝʪʦʯʥʫʶ ʩʫʩʧʝʥʟʠʶ ʥʘ 96-

ʣʫʥʦʯʥʳʝ ʢʫʣʴʪʫʨʘʣʴʥʳʝ ʧʣʘʥʰʝʪʳ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 3x10
4
ʢʣʝʪʦʢ/ʣʫʥʢʫ.  ɺ 

ʢʘʯʝʩʪʚʝ ʨʦʩʪʦʚʦʡ ʩʨʝʜʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʜʣʷ ʢʫʣʴʪʫʨ ʢʣʝʪʦʢ 

ʀʛʣʘ-ʄɽʄ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 10% ʬʝʪʘʣʴʥʦʡ ʩʳʚʦʨʦʪʢʠ ʢʦʨʦʚ ʠ ʨʘʩʪʚʦʨʘ 

ʛʝʥʪʘʤʠʮʠʥʘ ʩʫʣʴʬʘʪʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 50 ʤʢʛ/ʤʣ. ʂʣʝʪʢʠ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʉʆ2-

 ʠʥʢʫʙʘʪʦʨʝ ʧʨʠ 37Áʉ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ. 

ɻʦʪʦʚʠʣʠ 10-ʢʨʘʪʥʳʝ ʨʘʟʚʝʜʝʥʠʷ ʠʤʝʶʱʝʛʦʩʷ ʧʫʣʘ ʚʠʨʫʩʘ ʥʘ ʨʘʩʪʚʦʨʝ 

ʍʝʥʢʩʘ, ʥʘʯʠʥʘʷ ʩ ʨʘʟʚʝʜʝʥʠʷ 10
-1
. ʇʣʘʥʰʝʪʳ ʩ ʩʫʪʦʯʥʳʤ ʤʦʥʦʩʣʦʝʤ ʢʣʝʪʦʢ 

ʜʚʘʞʜʳ ʦʪʤʳʚʘʣʠ ʨʘʩʪʚʦʨʦʤ ʍʝʥʢʩʘ ʠ ʚʥʦʩʠʣʠ ʨʘʟʚʝʜʝʥʠʷ ʚʠʨʫʩʘ ʚ ʦʙʲʝʤʝ 

100 ʤʢʣ ʚ ʣʫʥʢʫ, ʠʩʧʦʣʴʟʫʷ 8 ʣʫʥʦʢ ʥʘ ʨʘʟʚʝʜʝʥʠʝ. ʇʣʘʥʰʝʪʳ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ 

ʉʆ2- ʠʥʢʫʙʘʪʦʨʝ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 37Áʉ ʠ ʧʦʜʘʯʝʡ 5% ʉʆ2 ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ ʜʣʷ 

ʘʜʩʦʨʙʮʠʠ ʚʠʨʫʩʘ, ʟʘʪʝʤ ʩʦʜʝʨʞʠʤʦʝ ʣʫʥʦʢ ʫʜʘʣʷʣʠ ʠ ʚʥʦʩʠʣʠ ʚ ʢʘʞʜʫʶ ʣʫʥʢʫ ʧʦ 

200 ʤʢʣ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʩʨʝʜʳ. ʇʣʘʥʰʝʪʳ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʉʆ2-ʠʥʢʫʙʘʪʦʨʝ ʩ 

ʪʝʤʧʝʨʘʪʫʨʦʡ 37Áʉ ʠ ʧʦʜʘʯʝʡ 5% ʉʆ2. ɽʞʝʜʥʝʚʥʦ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ 

ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʩʦʩʪʦʷʥʠʝ ʤʦʥʦʩʣʦʷ ʢʣʝʪʦʢ ʥʘ ʥʘʣʠʯʠʝ ʎʇɼ. ʆʢʦʥʯʘʪʝʣʴʥʳʡ 

ʫʯʝʪ ʪʠʪʨʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ 7-ʝ ʩʫʪʢʠ. 

ʀʥʬʝʢʮʠʦʥʥʳʡ ʪʠʪʨ ʚʠʨʫʩʘ ʜʣʷ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ MDCK ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ 

ʤʝʪʦʜʫ ʂʝʨʙʝʨʘ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ɸʰʤʘʨʠʥʘ ʠ ʚʳʨʘʞʘʣʠ ʚ lgTCID50/ʤʣ 

(ʀ.ʇ. ɸʰʤʘʨʠʥ ʠ ʜʨ., 1962). 
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2.1.6 ɺʥʫʪʨʠʚʝʥʥʳʡ ʠʥʜʝʢʩ ʧʘʪʦʛʝʥʥʦʩʪʠ 

ɺʥʫʪʨʠʚʝʥʥʳʡ ʪʝʩʪ ʥʘ ʠʥʜʝʢʩ ʧʘʪʦʛʝʥʥʦʩʪʠ (IVPI) ʜʣʷ ʚʠʨʫʩʦʚ ʧʨʦʚʦʜʠʣʠ, 

ʢʘʢ ʦʧʠʩʘʥʦ ʚ ʈʫʢʦʚʦʜʩʪʚʝ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ (WOAH, 

2018). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʪʦʛʝʥʥʦʩʪʠ ʰʪʘʤʤʘ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ ʧʨʦʚʦʜʠʣʠ ʨʘʩʯʝʪ 

IVPI-ʠʥʜʝʢʩʘ, ʪʘʢ ʢʘʢ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʜʘʥʥʳʡ ʠʥʜʝʢʩ ʷʚʣʷʝʪʩʷ ʯʠʩʣʝʥʥʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʧʘʪʦʛʝʥʥʦʩʪʠ ʜʣʷ ʧʪʠʮ ʧʨʠ ʚʥʫʪʨʠʚʝʥʥʦʤ ʠʭ ʟʘʨʘʞʝʥʠʠ ʚʠʨʫʩʦʤ 

ʛʨʠʧʧʘ ɸ. ʆʧʨʝʜʝʣʝʥʠʝ IVPI ʧʨʦʚʦʜʠʣʠ ʥʘ 6-ʥʝʜʝʣʴʥʳʭ ʮʳʧʣʷʪʘʭ ʩʦʛʣʘʩʥʦ 

ʧʨʦʪʦʢʦʣʫ. ɼʝʩʷʪʠ 6-ʥʝʜʝʣʴʥʳʤ ʮʳʧʣʷʪʘʤ, ʥʝ ʠʤʝʶʱʠʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʧʘʪʦʛʝʥʦʚ, ʚʥʫʪʨʠʚʝʥʥʦ (ʚ/ʚ) ʠʥʦʢʫʣʠʨʦʚʘʣʠ 0,1 ʤʣ, ʨʘʟʚʝʜʝʥʥʦʡ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 

1:10 ʠʥʬʝʢʮʠʦʥʥʦʡ ʘʣʣʘʥʪʦʠʩʥʦʡ ʞʠʜʢʦʩʪʠ (ʩʦʜʝʨʞʘʱʝʡ 10
6
 EID50 ʚʠʨʫʩʘ). 

ʎʳʧʣʷʪʘʤ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚʚʦʜʠʣʠ ʚʥʫʪʨʠʚʝʥʥʦ ʧʦ 0,1 ʤʣ ʩʪʝʨʠʣʴʥʦʛʦ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ. ʎʳʧʣʷʪ ʝʞʝʜʥʝʚʥʦ ʦʩʤʘʪʨʠʚʘʣʠ ʥʘ ʧʨʝʜʤʝʪ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʛʠʙʝʣʠ ʚ ʪʝʯʝʥʠʝ 10 ʜʥʝʡ. ʇʪʠʮ ʩʦʜʝʨʞʘʣʠ 

ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ ʨʘʮʠʦʥʝ ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʦʜʳ. ʉʦʩʪʦʷʥʠʝ ʢʘʞʜʦʛʦ 

ʮʳʧʣʝʥʢʘ ʧʨʠ ʝʞʝʜʥʝʚʥʦʤ ʥʘʙʣʶʜʝʥʠʠ ʦʮʝʥʠʚʘʣʠ ʧʦ ʰʢʘʣʝ ʦʪ 0 ʜʦ 3 ʙʘʣʣʦʚ. 

ʀʥʜʝʢʩ ʧʘʪʦʛʝʥʥʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʣʠ, ʢʘʢ ʩʨʝʜʥʠʡ ʙʘʣʣ ʥʘ ʧʪʠʮʫ ʟʘ ʦʜʥʦ 

ʥʘʙʣʶʜʝʥʠʝ. ɿʥʘʯʝʥʠʝ IVPI ʨʘʩʩʯʠʪʳʚʘʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʯʝʪʥʦʡ ʬʦʨʤʦʡ 

ʧʨʦʪʦʢʦʣʘ. ʇʦʢʘʟʘʪʝʣʴ 3 ʫʢʘʟʳʚʘʣ ʥʘ ʪʦ, ʯʪʦ ʚʩʝ ʧʪʠʮʳ ʧʦʛʠʙʣʠ ʚ ʪʝʯʝʥʠʝ 

24 ʯʘʩʦʚ; ʠʥʜʝʢʩ 0 ʦʟʥʘʯʘʣ, ʯʪʦ ʥʠ ʫ ʦʜʥʦʡ ʧʪʠʮʳ ʥʝ ʙʳʣʦ ʧʨʠʟʥʘʢʦʚ ʙʦʣʝʟʥʠ ʚ 

ʪʝʯʝʥʠʝ 10-ʜʥʝʚʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʷ. ʐʪʘʤʤ ʩʯʠʪʘʶʪ ʥʠʟʢʦʧʘʪʦʛʝʥʥʳʤ ʧʨʠ 

ʟʥʘʯʝʥʠʷʭ IVPI ʦʪ 0 ʜʦ 1,2 ʠ ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʤ ï ʧʨʠ ʟʥʘʯʝʥʠʷʭ IVPI 1,2 ʠ ʚʳʰʝ. 

 

2.1.7 ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʪʦʛʝʥʥʦʩʪʠ ʰʪʘʤʤʦʚ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʜʣʷ ʤʳʰʝʡ  

ʣʠʥʠʠ BALB/C 

ɾʠʚʦʪʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʜʝʨʞʠʚʘʣʠ ʥʘ 

ʢʘʨʘʥʪʠʥʝ 3 ʩʫʪʦʢ. ɺ ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʚʦʜʠʣʠ ʦʩʤʦʪʨ ʤʳʰʝʡ ʥʘ ʥʘʣʠʯʠʝ 

ʫ ʥʠʭ ʧʨʠʟʥʘʢʦʚ ʦʩʪʨʳʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʣʠʭʦʨʘʜʦʯʥʳʝ ʩʦʩʪʦʷʥʠʷ, 

ʚʳʜʝʣʝʥʠʷ ʠʟ ʥʦʩʦʚʦʡ ʧʦʣʦʩʪʠ, ʢʦʥʲʶʥʢʪʠʚʠʪʳ). ʄʳʰʝʡ ʟʘʨʘʞʘʣʠ ʠʥʪʨʘʥʘʟʘʣʴʥʦ 

ʜʝʩʷʪʠʢʨʘʪʥʳʤʠ ʨʘʟʚʝʜʝʥʠʷʤʠ ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʡ ʞʠʜʢʦʩʪʠ ʚ ʦʙʲʝʤʝ 50 ʤʢʣ ʥʘ 

ʦʜʥʦ ʞʠʚʦʪʥʦʝ. ɼʣʷ ʘʥʘʣʴʛʝʟʠʠ ʠ ʩʝʜʘʮʠʠ ʞʠʚʦʪʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ çɿʦʣʝʪʠʣè. 
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ɾʠʚʦʪʥʳʤ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚʚʦʜʠʣʠ ʩʪʝʨʠʣʴʥʳʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ ʚ 

ʪʦʤ ʞʝ ʦʙʲʝʤʝ. ɺʩʝʭ ʞʠʚʦʪʥʳʭ ʩʦʜʝʨʞʘʣʠ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ ʨʘʮʠʦʥʝ ʩ ʜʦʩʪʘʪʦʯʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʚʦʜʳ. ʂʦʣʠʯʝʩʪʚʦ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚ 

ʢʘʞʜʦʤ ʨʘʟʚʝʜʝʥʠʠ ʫʯʠʪʳʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 14 ʩʫʪʦʢ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ. ʃʝʪʘʣʴʥʫʶ 

ʜʦʟʫ ʩʪʦʢʘ (LD50/ʤʣ) ʚʳʯʠʩʣʷʣʠ ʧʦ ʤʝʪʦʜʫ ʂʝʨʙʝʨʘ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ɸʰʤʘʨʠʥʘ ʠ 

ɺʦʨʦʙʴʝʚʘ (ʀ.ʇ. ɸʰʤʘʨʠʥ ʠ ʜʨ., 1962). 

ʂʘʞʜʳʡ ʦʙʨʘʟʝʮ ʪʢʘʥʠ ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʣʠ ʚ 1 ʤʣ ʤʠʥʠʤʘʣʴʥʦʡ 

ʵʩʩʝʥʮʠʘʣʴʥʦʡ ʩʨʝʜʳ Eagle's, ʩʦʜʝʨʞʘʱʝʡ ʘʥʪʠʙʠʦʪʠʢʠ ʧʝʥʠʮʠʣʣʠʥ ʠ 

ʛʝʥʪʘʤʠʮʠʥ, ʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʠ 4000 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ; ʧʦʣʫʯʝʥʥʳʡ 

ʩʫʧʝʨʥʘʪʘʥʪ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʠʥʦʢʫʣʷʮʠʠ ʢʣʝʪʦʢ MDCK ʩ ʥʘʯʘʣʴʥʳʤ 

ʨʘʟʚʝʜʝʥʠʝʤ 1:10. 

ɺʩʝ ʨʘʙʦʪʳ ʩ ʞʠʚʦʪʥʳʤʠ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʇʨʘʚʠʣʘʤʠ 

ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭè (ʇʨʠʣʦʞʝʥʠʝ 

ʢ ʧʨʠʢʘʟʫ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʉʉʉʈ ʦʪ 12.08.1977 ʛ.  ̄ 755), ʩ 

ʩʦʙʣʶʜʝʥʠʝʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʠʥʮʠʧʦʚ ʍʝʣʴʩʠʥʩʢʦʡ ʜʝʢʣʘʨʘʮʠʠ ʦ ʛʫʤʘʥʥʦʤ 

ʦʪʥʦʰʝʥʠʠ ʢ ʞʠʚʦʪʥʳʤ. 

2.1.8 ʇʦʣʫʯʝʥʠʝ ʩʳʚʦʨʦʪʦʢ 

ʅʘ 21 ʜʝʥʴ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʞʠʚʦʪʥʳʝ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʵʚʪʘʥʘʟʠʠ, ʙʳʣʠ 

ʩʦʙʨʘʥʳ ʦʙʨʘʟʮʳ ʢʨʦʚʠ ʠ ʧʦʣʫʯʝʥʘ ʩʳʚʦʨʦʪʢʘ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʳʚʦʨʦʪʢʠ ʙʳʣʠ 

ʦʙʨʘʙʦʪʘʥʳ RDE (Receptor destroying enzyme) ʜʣʷ ʫʜʘʣʝʥʠʷ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʪʝʨʤʦʩʪʘʙʠʣʴʥʳʭ ʠʥʛʠʙʠʪʦʨʦʚ. ʇʦʩʣʝ ʯʝʛʦ ʠʭ ʧʨʦʛʨʝʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 56ÁC ʚ 

ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ. ʆʙʨʘʟʮʳ ʩʳʚʦʨʦʪʢʠ ʙʳʣʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʈʊɻɸ ʥʘ 

ʚʳʷʚʣʝʥʠʝ ʘʥʪʠʪʝʣ ʢ ʚʠʨʫʩʘʤ.  

2.1.9 ɸʥʪʠʛʝʥʥʳʡ ʘʥʘʣʠʟ 

ɸʥʪʠʛʝʥʥʳʡ ʘʥʘʣʠʟ ʰʪʘʤʤʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʪʝʩʪʘ ʥʘ 

ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ (ʈʊɻɸ) ʵʨʠʪʨʦʮʠʪʘʤʠ ʮʳʧʣʷʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʫʨʠʥʦʡ ʧʦʣʠʢʣʦʥʘʣʴʥʦʡ ʘʥʪʠʩʳʚʦʨʦʪʢʠ, ʧʦʣʫʯʝʥʥʦʡ, ʢʘʢ ʦʧʠʩʘʥʦ ʚʳʰʝ. ʈʊɻɸ 

ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʧʨʦʪʦʢʦʣʦʤ WOAH (B.W. Jagger et 
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al., 2012). ʅʘʠʚʳʩʰʝʝ ʨʘʟʚʝʜʝʥʠʝ ʩʳʚʦʨʦʪʢʠ, ʢʦʪʦʨʦʝ ʧʦʣʥʦʩʪʴʶ ʠʥʛʠʙʠʨʦʚʘʣʦ 

ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʶ, ʧʨʠʥʠʤʘʣʦʩʴ ʟʘ ʪʠʪʨ ʩʳʚʦʨʦʪʢʠ (B.W. Jagger et al., 2012).  

ɺʠʨʫʩʳ ʩʯʠʪʘʣʠʩʴ ʘʥʪʠʛʝʥʥʦ ʩʭʦʜʥʳʤʠ, ʝʩʣʠ ʨʘʟʥʠʮʘ ʚ ʪʠʪʨʘʭ ʩʦʩʪʘʚʣʷʣʘ ʥʝ 

ʙʦʣʝʝ ʜʚʫʢʨʘʪʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ. 

2.1.10 ɺʳʜʝʣʝʥʠʝ ʈʅʂ 

ʈʅʂ ʵʢʩʪʨʘʛʠʨʦʚʘʣʠ ʠʟ ʩʦʙʨʘʥʥʳʭ ʤʘʟʢʦʚ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʣʝʢʪʘ ʨʝʘʛʝʥʪʦʚ 

ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʈʅʂ/ɼʅʂ ʠʟ ʢʣʠʥʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ çʈʀɹʆ-ʩʦʨʙè, ʧʦ 

ʩʣʝʜʫʶʱʝʤʫ ʘʣʛʦʨʠʪʤʫ: 

1) ɺ ʧʨʦʙʠʨʢʫ ʩ 300 ʤʢʣ ʣʠʟʠʨʫʶʱʝʛʦ ʨʘʩʪʚʦʨʘ ʚʥʦʩʠʣʠ 100 ʤʢʣ 

ʘʣʣʘʥʪʦʠʩʥʦʡ ʞʠʜʢʦʩʪʠ, ʧʝʨʝʤʝʰʠʚʘʣʠ ʥʘ ʰʝʡʢʝʨʝ; 

2) ɺ ʪʝʯʝʥʠʝ 15 ʤʠʥʫʪ ʚʳʜʝʨʞʠʚʘʣʠ ʨʘʩʪʚʦʨ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 65ÁC, ʥʘ 

ʮʝʥʪʨʠʬʫʛʝ ʫʙʠʨʘʣʠ ʢʦʥʜʝʥʩʘʪ (3-5 ʩʝʢʫʥʜ ʧʨʠ 1000 ʦʙ/ʤʠʥ); 

3) ɼʦʙʘʚʣʷʣʠ 500 ʤʢʣ ʨʝʘʛʝʥʪʘ ʜʣʷ ʧʨʝʮʠʧʠʪʘʮʠʠ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ, 

ʧʝʨʝʤʝʰʠʚʘʣʠ ʧʨʦʙʫ 3-5 ʩʝʢʫʥʜ; 

4) ʎʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʦʙʠʨʢʫ ʧʨʠ 14000 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥʫʪ; 

5) ʋʜʘʣʷʣʠ ʧʠʧʝʪʢʦʡ ʩʫʧʝʨʥʘʪʘʥʪ, ʥʝ ʟʘʜʝʚʘʷ ʦʩʘʜʦʢ; 

6) ʂ ʦʩʘʜʢʫ ʧʨʠʣʠʚʘʣʠ 500 ʤʢʣ ʧʨʦʤʳʚʦʯʥʦʛʦ ʙʫʬʝʨʘ No1; 

7) ʎʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʦʙʠʨʢʫ ʧʨʠ 14000 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ; 

8) ʉʥʦʚʘ ʫʜʘʣʷʣʠ ʧʠʧʝʪʢʦʡ ʩʫʧʝʨʥʘʪʘʥʪ, ʥʝ ʟʘʜʝʚʘʷ ʦʩʘʜʦʢ; 

9) ɼʦʙʘʚʣʷʣʠ 300 ʤʢʣ ʧʨʦʤʳʚʦʯʥʦʛʦ ʙʫʬʝʨʘ No2; 

10) ʎʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʦʙʠʨʢʫ ʧʨʠ 14000 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ; 

11) ʋʜʘʣʷʣʠ ʩʫʧʝʨʥʘʪʘʥʪ; 

12) ʉ ʦʪʢʨʳʪʳʤʠ ʢʨʳʰʢʘʤʠ ʪʝʨʤʦʩʪʘʪʠʨʦʚʘʣʠ ʧʨʦʙʠʨʢʠ 5 ʤʠʥʫʪ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 65ÁC; 

13) ʇʨʠʣʠʚʘʣʠ 50 ʤʢʣ ʙʫʬʝʨʘ ʜʣʷ ʨʘʩʪʚʦʨʝʥʠʷ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠ 

ʧʨʦʛʨʝʚʘʣʠ ʧʨʦʙʫ 10 ʤʠʥʫʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 65ÁC. 

14) ʎʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ 3-5 ʩʝʢʫʥʜ ʧʨʠ 1000 ʦʙ/ʤʠʥ ʜʣʷ ʦʩʘʞʜʝʥʠʷ ʢʘʧʝʣʴ; 

15) ʇʦʣʫʯʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʈʅʂ ʭʨʘʥʠʣʠ ʧʨʠ -20ÁC ʥʝ ʜʦʣʴʰʝ 1 ʤʝʩʷʮʘ, ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ -70ÁC ʥʝ ʜʦʣʴʰʝ 1 ʛʦʜʘ. 
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2.1.11 ʈʝʘʢʮʠʷ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ ʠ ʧʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ 

ʆʙʨʘʪʥʫʶ ʪʨʘʥʩʢʨʠʧʮʠʶ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʪʘ ʨʝʘʛʝʥʪʦʚ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢ ɼʅʂ ʥʘ ʤʘʪʨʠʮʝ ʈʅʂ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʤʝʪʦʜʦʤ 

ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ Reverta-L (ʀʥʪʝʨʃʘʙʉʝʨʚʠʩ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ). 

ʇʨʠ ʧʦʤʦʱʠ ʥʘʙʦʨʘ ʨʝʘʛʝʥʪʦʚ ʧʦʣʫʯʘʣʠ ʢɼʅʂ ʚʠʨʫʩʘ ʛʨʠʧʧʘ A. ɺ 

ʧʨʦʙʠʨʢʫ ʩ 10 ʤʢʣ ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ (RT-mix, 1 ʤʢʣ RT-G-mix-

1, 6 ʤʢʣ ʨʝʚʝʨʪʘʟʳ) ʚʥʦʩʠʣʠ, ʠʩʧʦʣʴʟʫʷ ʥʘʢʦʥʝʯʥʠʢ ʩ ʙʘʨʴʝʨʦʤ, 10 ʤʢʣ 

ʧʦʣʫʯʝʥʥʦʡ ʈʅʂ, ʧʠʧʝʪʠʨʦʚʘʣʠ. ʊʝʨʤʦʩʪʘʪʠʨʦʚʘʣʠ ʧʦʣʫʯʝʥʥʫʶ ʩʤʝʩʴ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 37ÁC 30 ʤʠʥʫʪ.  

ʇʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʩ ʢɼʅʂ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ ʨʘʟʚʦʜʠʣʠ ɼʅʂ-ʙʫʬʝʨʦʤ 

1:1 ʠ ʧʝʨʝʤʝʰʠʚʘʣʠ. 

ʄʝʪʦʜ Real-time ʇʎʈ ʧʨʠʤʝʥʷʣʠ ʜʣʷ ʧʦʠʩʢʘ ʈʅʂ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ ʚ 

ʦʙʨʘʟʮʘʭ. ʆʩʥʦʚʘʥ ʥʘ ʚʳʱʝʧʣʝʥʠʠ ʬʣʫʦʨʦʬʦʨʘ ʧʫʪʝʤ ʨʘʟʨʫʰʝʥʠʷ 

ʦʜʥʦʮʝʧʦʯʝʯʥʦʛʦ ɼʅʂ-ʟʦʥʜʘ. ʂ ʦʜʥʦʤʫ ʢʦʥʮʫ ɼʅʂ-ʟʦʥʜʘ ʭʠʤʠʯʝʩʢʠ 

ʧʨʠʩʦʝʜʠʥʝʥ ʬʣʫʦʨʦʬʦʨ ï ʬʣʫʦʨʝʩʮʠʨʫʶʱʘʷ ʤʦʣʝʢʫʣʘ, ʢ ʜʨʫʛʦʤʫ ï ʤʦʣʝʢʫʣʘ-

ʛʘʩʠʪʝʣʴ ʬʣʫʦʨʝʩʮʝʥʮʠʠ. ʇʨʠ ʥʘʭʦʞʜʝʥʠʠ ʟʦʥʜʘ ʚ ʨʘʩʪʚʦʨʝ, ʣʠʙʦ, ʢʦʛʜʘ ʦʥ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʦ ʩʚʷʟʘʥ ʩ ʮʝʣʝʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ï ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʥʝʪ. 

Taq-ʧʦʣʠʤʝʨʘʟʘ, ʦʙʣʘʜʘʷ 3ô-ʵʢʟʦʥʫʢʣʝʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʧʨʠ ʩʠʥʪʝʟʝ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʡ ʮʝʧʠ ʨʘʟʨʫʰʘʝʪ ʟʦʥʜ, ʬʣʫʦʨʦʬʦʨ ʠ ʛʘʩʠʪʝʣʴ ʜʠʬʬʫʟʥʦ 

ʫʜʘʣʷʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ï ʧʨʦʷʚʣʷʝʪʩʷ ʬʣʫʦʨʝʩʮʝʥʮʠʷ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʇʎʈ ʥʘʯʠʥʘʝʪ ʧʘʜʘʪʴ ʠʟ-ʟʘ ʧʦʩʪʝʧʝʥʥʦʡ ʠʥʘʢʪʠʚʘʮʠʠ 

ʧʦʣʠʤʝʨʘʟʳ, ʥʝʭʚʘʪʢʠ ʢʦʤʧʦʥʝʥʪʦʚ ʨʝʘʢʮʠʠ, ʬʣʫʦʨʝʩʮʝʥʮʠʷ ʧʦʩʣʝ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʨʦʩʪʘ ʚʳʭʦʜʠʪ ʥʘ çʧʣʘʪʦè. 

ʄʝʪʦʜ PCR-RT ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʚʠʨʫʩʦʣʦʛʠʠ ʜʣʷ ʪʠʧʠʨʦʚʘʥʠʷ ʠ 

ʩʫʙʪʠʧʠʨʦʚʘʥʠʷ ʚʠʨʫʩʦʚ. ʏʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʚʠʨʫʩʦʣʦʛʠʠ, 

ʵʧʠʜʝʤʠʦʣʦʛʠʠ. 

ʇʦʩʪʘʥʦʚʢʘ ʇʎʈ ʩ ʬʣʫʦʨʝʩʮʝʥʪʥʦʡ ʜʝʪʝʢʮʠʝʡ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (Real-time ʇʎʈ) ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʪʠʧʘ ɸ 

ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʘʤʧʣʠʬʠʢʘʪʦʨʝ. 
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ɺʩʝʛʦ ʧʨʦʠʟʚʦʜʠʣʦʩʴ 53 ʮʠʢʣʘ. ɼʝʪʝʢʮʠʷ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʥʘ 

ʩʪʘʜʠʠ ʦʪʞʠʛʘ ʧʨʘʡʤʝʨʘ. ɺʥʫʪʨʝʥʥʠʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʪʘʚʠʣʠʩʴ ʚ ʢʘʞʜʦʤ ʨʘʫʥʜʝ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ 

ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʅʘʣʠʯʠʝ ʚʠʨʫʩʘ ʛʨʠʧʧʘ A ʚ ʦʙʨʘʟʮʝ ʩʯʠʪʘʣʦʩʴ ʜʦʢʘʟʘʥʥʳʤ ʧʨʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʨʝʟʫʣʴʪʘʪʝ Real-time ʇʎʈ. 

2.1.12 ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ 

ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʧʦʣʥʳʭ ʛʝʥʦʤʦʚ ʰʪʘʤʤʦʚ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʧʨʦʚʦʜʠʣʠ 

ʩʧʝʮʠʘʣʠʩʪʳ ʎʝʥʪʨʘ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ çɻʝʥʦʤʠʢʘè (ʀʍɹʌʄ ʉʆ ʈɸʅ, 

ʅʦʚʦʩʠʙʠʨʩʢ) ʧʦʩʣʝ ʧʝʨʝʜʘʯʠ ʠʤ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʩ ʧʦʤʦʱʴʶ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ.  ɼʣʷ 

ʧʦʣʥʦʛʝʥʦʤʥʦʛʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʚʠʨʫʩʦʚ ʈʅʂ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʠʟ ʘʣʣʘʥʪʦʠʩʥʳʭ 

ʞʠʜʢʦʩʪʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ ʜʣʷ ʦʯʠʩʪʢʠ ʚʠʨʫʩʥʦʡ ɼʅʂ/ʈʅʂ GeneJET 

(Thermo Fisher Scientific, ʋʦʣʪʝʤ, ʄʘʩʩʘʯʫʩʝʪʩ, ʉʐɸ) ʠ ʦʙʨʘʙʦʪʘʥʘ ɼʅʂʘʟʦʡ 

TURBO DNase (Thermo Fisher Scientific, ʉʐɸ).  

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʠʙʣʠʦʪʝʢ ɼʅʂ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʦ 200 ʥʛ ʈʅʂ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʙʠʙʣʠʦʪʝʢʠ ʈʅʂ NEBNext Ultra (New 

England Biolabs, ʉʐɸ). ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʙʠʙʣʠʦʪʝʢ ɼʅʂ ʧʨʦʚʦʜʠʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ ʨʝʘʛʝʥʪʦʚ ʚʝʨʩʠʠ 3 (600 ʮʠʢʣʦʚ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ MiSeq 

genome sequencer (Illumina, ʉʘʥ-ɼʠʝʛʦ, ʂʘʣʠʬʦʨʥʠʷ, ʉʐɸ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʠʥʩʪʨʫʢʮʠʷʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʇʦʣʥʦʨʘʟʤʝʨʥʳʝ ʛʝʥʦʤʳ ʙʳʣʠ ʩʦʙʨʘʥʳ de novo ʩ 

ʧʦʤʦʱʴʶ CLC Genomics Workbench v.9.5.3 (Qiagen, ʍʠʣʴʜʝʥ, ɻʝʨʤʘʥʠʷ). 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʩʙʦʨʢʠ, 

ʭʨʘʥʷʪʩʷ ʠ ʜʦʩʪʫʧʥʳ ʚ ñʎʝʥʪʨʝ ʛʝʥʦʤʠʢʠò (ʀʍɹʌʄ ʉʆ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢ, 

ʈʦʩʩʠʷ). ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʢʚʝʥʘʪʦʨʘ Illumina MiSeq ʠ ʥʘʙʦʨʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ 

ɼʅʂ-ʙʠʙʣʠʦʪʝʢʠ Nextera XT (Illumina)  

ɼʣʷ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʦʣʥʳʭ ʛʝʥʦʤʦʚ, ʜʦʩʪʫʧʥʳʝ 

ʚ ʙʘʟʘʭ GeneBank ʠ GISAID.  



64 
 

 

ʏʘʩʪʴ ʰʪʘʤʤʦʚ ʩʝʢʚʝʥʠʨʦʚʘʣʠ ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʩʦʚʤʝʩʪʥʦ ʩ ʷʧʦʥʩʢʠʤ ʀʥʩʪʠʪʫʪʦʤ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ.  

2.1.13 ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʫʙʪʠʧʦʚ ʚʦʩʴʤʠ ʠʟʦʣʷʪʦʚ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

BLAST-ʘʥʘʣʠʟʘ (ʙʘʟʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʦʠʩʢʘ ʧʦ ʣʦʢʘʣʴʥʦʤʫ ʚʳʨʘʚʥʠʚʘʥʠʶ, 

https://blast.ncbi.nlm.nih.gov/Blast.cgi) ʩʦʙʨʘʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ HA ʠ NA. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʩʫʙʪʠʧ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʚʳʩʦʢʦʤʫ ʧʨʦʮʝʥʪʫ ʠʜʝʥʪʠʯʥʦʩʪʠ 

ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʛʝʥʦʚ HA ʠ NA ʢʘʞʜʦʛʦ ʠʟʦʣʷʪʘ. ɼʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʜʝʥʜʨʦʛʨʘʤʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʩʝʛʤʝʥʪʦʚ ʛʝʥʦʤʦʚ ʰʪʘʤʤʦʚ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ, ʚʳʜʝʣʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ, ʘ 

ʪʘʢʞʝ ʥʘʠʙʦʣʝʝ ʠʜʝʥʪʠʯʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʨʝʛʠʦʥʦʚ ʤʠʨʘ, ʚʳʷʚʣʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ BLAST-ʘʥʘʣʠʟʘ. ɼʣʷ ʢʘʞʜʦʡ ʠʟ 

ʧʦʣʫʯʝʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʝʛʤʝʥʪʦʚ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʦʠʩʢ 

ʠʜʝʥʪʠʯʥʳʭ ʠʣʠ ʥʘʠʙʦʣʝʝ ʧʦʭʦʞʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʣʛʦʨʠʪʤʘ BLAST (ʩ ʛʣʫʙʠʥʦʡ ʘʥʘʣʠʟʘ 50) ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ GISAID.  

ʄʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʣʛʦʨʠʪʤ MUSCLE ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʥʦʞʝʩʪʚʝʥʥʳʭ 

ʚʳʨʘʚʥʠʚʘʥʠʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ 8 ʩʝʛʤʝʥʪʦʚ ʠʟ ʜʦʩʪʫʧʥʳʭ 

ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʧʦʣʫʯʝʥʥʳʝ ʥʘʙʦʨʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʙʳʣʠ 

ʧʦʜʚʝʨʛʥʫʪʳ ʤʥʦʛʦʢʨʘʪʥʦʤʫ ʚʳʨʘʚʥʠʚʘʥʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ 

ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʚʳʨʘʚʥʠʚʘʥʠʷ MAFFT v7.520 (ʟʘʛʨʫʞʘʝʤʘʷ ʚʝʨʩʠʷ).  

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʜʝʥʜʨʦʛʨʘʤʤʳ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʝʛʤʝʥʪʦʚ 

ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʦʜʝʣʠ ʊʘʤʫʨʳ-ʅʝʠ ʚ ʧʨʦʛʨʘʤʤʝ MEGA5. ɼʦʩʪʦʚʝʨʥʦʩʪʴ 

ʪʦʧʦʣʦʛʠʠ ʚʝʪʚʝʡ ʜʝʥʜʨʦʛʨʘʤʤʳ ʧʦʜʪʚʝʨʞʜʘʣʠ ʤʝʪʦʜʦʤ ʙʫʪʩʪʨʵʧ-ʘʥʘʣʠʟʘ 

(500 ʰʘʛʦʚ ʨʝʧʣʠʢʘʮʠʠ), ʟʥʘʯʝʥʠʷ ʙʫʪʩʪʨʝʧ-ʩʪʘʪʠʩʪʠʢʠ ʫʢʘʟʳʚʘʣʠ ʩʣʝʚʘ ʦʪ ʚʝʪʚʝʡ 
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2.2 ʈʝʟʫʣʴʪʘʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

2.2.1 ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʤʝʩʪ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʚʠʨʫʩʘ ʛʨʠʧʧʘ 

ʄʦʥʠʪʦʨʠʥʛ ʮʠʨʢʫʣʷʮʠʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʜʠʢʠʭ ʧʪʠʮ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʚ ʠʭ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʠʭ ʦʩʥʦʚʥʳʝ 

ʤʝʩʪʘ ʩʢʦʧʣʝʥʠʷ ʠ ʛʥʝʟʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʪʝʨʨʠʪʦʨʠʠ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʭʦʜʠʣʠ 

ʤʘʨʰʨʫʪʳ ʩʝʟʦʥʥʳʭ ʧʝʨʝʣʝʪʦʚ ʠʣʠ ʢʦʯʝʚʦʢ ʜʠʢʠʭ ʧʪʠʮ. 

ʀʟ ʯʝʪʳʨʝʭ ʦʩʥʦʚʥʳʭ ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʫʪʝʡ, ʧʝʨʝʩʝʢʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʶ 

ʈʦʩʩʠʠ, ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʉʨʝʜʥʝʛʦ ʂʘʩʧʠʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʦʩʪʦʯʥʦʘʟʠʘʪʩʢʠʡ-ʘʬʨʠʢʘʥʩʢʠʡ ʧʫʪʴ ʤʠʛʨʘʮʠʠ. ʕʪʦʪ ʧʫʪʴ 

ʚʳʙʠʨʘʶʪ ʧʪʠʮʳ, ʣʝʪʘʶʱʠʝ ʥʘ ʟʠʤʦʚʢʫ ʠ ʦʙʨʘʪʥʦ ʠʟ ʙʦʨʝʦʘʨʢʪʠʯʝʩʢʠʭ, ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʳʭ ʠ ʟʘʧʘʜʥʦʩʠʙʠʨʩʢʠʭ ʨʘʡʦʥʦʚ ʈʦʩʩʠʠ, ʇʨʝʜʫʨʘʣʴʷ, ʉʝʚʝʨʥʦʡ ʩʪʦʨʦʥʳ 

ʂʘʟʘʭʩʪʘʥʘ, ʇʦʚʦʣʞʴʷ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʂʘʩʧʠʷ (ɽ.ɺ. ɺʠʣʢʦʚ, 2006). 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʛʨʠʨʫʶʱʠʭ ʧʪʠʮ ʥʘ ʟʘʧʘʜʥʦʤ ʧʦʙʝʨʝʞʴʝ ʂʘʩʧʠʷ ʚ 

15 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʥʘ ʚʦʩʪʦʯʥʦʤ. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʶʞʥʳʤ ʧʦʣʦʞʝʥʠʝʤ ʤʦʨʷ, 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ (ʙʦʣʝʝ 1200 ʢʤ), ʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʢʣʠʤʘʪʦʤ ʠ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʫʛʦʜʠʡ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʦʩʪʦʯʥʦʛʦ). 

ʇʨʠ ʚʳʙʦʨʝ ʫʛʦʜʠʡ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʩʷ ʤʦʥʠʪʦʨʠʥʛ, ʫʯʠʪʳʚʘʣʦʩʴ 

ʥʘʣʠʯʠʝ ʚʦʜʦʝʤʦʚ, ʦʙʲʝʜʠʥʷʶʱʠʭ ʥʘ ʩʚʦʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʜʠʢʠʭ ʧʪʠʮ ʚʦʜʥʦʛʦ ʠ ʦʢʦʣʦʚʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʧʨʦʣʝʪʥʳʭ ʧʫʪʷʭ. 

ɺʦʟʥʠʢʘʶʱʠʝ ʢʦʥʪʘʢʪʳ ʜʠʢʠʭ ʧʪʠʮ, ʧʨʠ ʠʭ ʤʘʩʩʦʚʳʭ ʩʢʦʧʣʝʥʠʷʭ, ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʆʩʥʦʚʥʳʝ ʤʦʨʩʢʠʝ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʝ ʫʛʦʜʴʷ, ʷʚʣʷʶʱʠʝʩʷ ʤʝʩʪʘʤʠ ʦʙʠʪʘʥʠʷ 

ʜʠʢʠʭ ʧʪʠʮ, ʦʪʥʦʩʷʪ ʢ ʤʝʣʢʦʚʦʜʥʳʤ ʟʘʣʠʚʘʤ, ʧʨʠʫʩʪʴʝʚʳʤ ʫʯʘʩʪʢʘʤ ʢʨʫʧʥʳʭ ʨʝʢ, 

ʘ ʪʘʢʞʝ ʢ ʧʦʙʝʨʝʞʴʶ ʠ ʧʨʠʙʨʝʞʥʳʤ ʟʦʥʘʤ ʦʩʪʨʦʚʦʚ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʠʢʘʩʧʠʡʩʢʦʡ ʯʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ ʚʳʜʝʣʷʶʪʩʷ ʨʷʜ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ 

ʫʛʦʜʠʡ ʩ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʦʢʦʣʦʚʦʜʥʦʡ ʧʦʧʫʣʷʮʠʠ ʜʠʢʠʭ ʧʪʠʮ ʚʦ 

ʚʨʝʤʷ ʩʝʟʦʥʥʳʭ ʤʠʛʨʘʮʠʡ. ɺʦʜʥʦ-ʙʦʣʦʪʥʳʝ ʫʛʦʜʴʷ ʦʟʝʨʘ ɸʜʞʠ (ʇʘʧʘʩ), ʦʟʝʨʘ 

ʖʞʥʳʡ ɸʛʨʘʭʘʥ, ɸʛʨʘʭʘʥʩʢʦʛʦ ʟʘʣʠʚʘ ʠ ʜʝʣʴʪʳ ʨʝʢʠ ʊʝʨʝʢ, ɸʯʠʢʦʣʴʩʢʦʡ 

ʩʠʩʪʝʤʳ ʦʟʝʨ ʨʝʛʫʣʷʨʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʝʟʦʥʥʦʡ ʦʭʦʪʳ ʥʘ ʚʦʜʦʧʣʘʚʘʶʱʫʶ 

ʜʠʯʴ. ʆʟʝʨʦ ɸʜʞʠ ʥʘʭʦʜʠʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 250 ʢʤ ʶʞʥʝʝ ʦʩʪʘʣʴʥʳʭ ʨʘʡʦʥʦʚ. 
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ʊʘʢʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʨʘʟʦʙʱʝʥʥʦʩʪʴ ʫʢʘʟʘʥʥʳʭ ʨʘʡʦʥʦʚ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʪʙʦʨʘ ʧʨʦʙ ʚ ʨʘʟʥʳʭ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ ʇʨʠʢʘʩʧʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

ʕʪʦ ʚʘʞʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ ʮʝʣʝʚʦʡ ʚʳʙʦʨʢʠ ʧʪʠʮ. ʇʦʤʠʤʦ 

ʚʳʩʦʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʣʘ ʠ ʪʨʘʥʩʧʦʨʪʥʘʷ 

ʜʦʩʪʫʧʥʦʩʪʴ ʨʘʡʦʥʦʚ, ʪ.ʢ. ʦʪ ʵʪʦʛʦ ʟʘʚʠʩʠʪ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʝʟʜʦʚ ʥʘ 

ʦʪʙʦʨ ʧʨʦʙ ʚ ʧʝʨʠʦʜ ʦʭʦʪʳ (ɸ.ʖ. ɸʣʝʢʩʝʝʚ ʠ ʜʨ., 2019). 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʥʘʣʠʟʦʤ ʣʠʪʝʨʘʪʫʨʳ ʠ ʧʦ ʜʘʥʥʳʤ ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʦʡ 

ʵʢʩʧʝʜʠʮʠʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʪʦʯʢʠ ʩʙʦʨʘ ʤʘʪʝʨʠʘʣʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 14. 

 

 

 

ʈʠʩʫʥʦʢ 14 ï ʈʘʡʦʥʳ ʠ ʪʦʯʢʠ ʩʙʦʨʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʜʠʢʠʭ ʧʪʠʮ  

(Murashkina T. et al, 2024) 

2.2.2 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʳʙʦʨʢʠ ʧʪʠʮ 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ 2017 - 2020 ʛʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ʉʨʝʜʥʝʛʦ ʂʘʩʧʠʷ ʙʳʣ ʩʦʙʨʘʥ ʠ ʠʩʩʣʝʜʦʚʘʥ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʦʪ 

1438 ʦʩʦʙʝʡ ʜʠʢʠʭ ʧʪʠʮ (ʪʘʙʣʠʮʘ 1). ʉʙʦʨ ʙʳʣ ʨʘʟʜʝʣʝʥ ʥʘ ʪʨʠ ʩʝʟʦʥʘ. ʇʝʨʚʳʡ 

ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ ʩʝʥʪʷʙʨʴ 2017 ʛʦʜʘ - ʤʘʨʪ 2018 ʛʦʜʘ. ɺʪʦʨʦʡ ʩʝʟʦʥ ʚʢʣʶʯʘʣ 

ʩʝʥʪʷʙʨʴ 2018 ʛʦʜʘ - ʤʘʨʪ 2019 ʛʦʜʘ.  ʊʨʝʪʠʡ ʩʝʟʦʥ ʚʢʣʶʯʘʣ ʩʝʥʪʷʙʨʴ 2019 - ʤʘʨʪ 
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2020 ʛʦʜʘ (ʨʠʩʫʥʦʢ 15). ɺʳʙʦʨ ʜʘʥʥʳʭ ʩʝʟʦʥʦʚ (ʤʝʩʷʮʝʚ) ʙʳʣ ʦʙʫʩʣʦʚʣʝʥ ʪʘʢʞʝ 

ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʬʘʫʥʠʩʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʠʙʨʝʞʥʳʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ, ʘ ʠʤʝʥʥʦ ʪʝʤ, ʯʪʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʟʜʝʩʴ 

ʚʩʪʨʝʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʢʦʧʣʝʥʠʷ ʟʠʤʫʶʱʠʭ ʧʪʠʮ (ɽ. ɺ. ɺʠʣʢʦʚ, 2003). 

 

ʈʠʩʫʥʦʢ 15 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʤʝʩʷʮʘʤ ʢʘʣʝʥʜʘʨʥʦʛʦ ʛʦʜʘ ʪʨʝʭ ʩʝʟʦʥʦʚ ʩʙʦʨʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʦʪ ʜʠʢʠʭ ʧʪʠʮ 

 

ʉʦʙʨʘʥʥʳʝ ʦʙʨʘʟʮʳ ʧʨʠʥʘʜʣʝʞʘʣʠ ʧʪʠʮʘʤ ʩʣʝʜʫʶʱʠʭ ʦʪʨʷʜʦʚ: 

ʛʫʩʝʦʙʨʘʟʥʳʝ, ʨʞʘʥʢʦʦʙʨʘʟʥʳʝ, ʢʫʨʦʦʙʨʘʟʥʳʝ, ʘʠʩʪʦʦʙʨʘʟʥʳʝ, ʞʫʨʘʚʣʝʦʙʨʘʟʥʳʝ, 

ʧʦʛʘʥʢʦʦʙʨʘʟʥʳʝ, ʧʝʣʠʢʘʥʦʦʙʨʘʟʥʳʝ ʆʩʥʦʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʦʙʝʡ ʩʦʩʪʘʚʠʣʠ 

ʧʪʠʮʳ ʜʚʫʭ ʦʪʨʷʜʦʚ ï ɻʫʩʝʦʙʨʘʟʥʳʝ (Anseriformes) ʠ ɾʫʨʘʚʣʝʦʙʨʘʟʥʳʝ 

(Gruiformes). ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʩʦʙʝʡ ʧʪʠʮ ʜʘʥʥʳʭ ʦʪʨʷʜʦʚ 

ʩʦʩʪʘʚʠʣʦ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 55,42% ʠ 40,89% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘ ʜʦʣʶ ʦʩʪʘʣʴʥʳʭ 

5 ʦʪʨʷʜʦʚ ʧʪʠʮ ʧʨʠʰʣʦʩʴ 3,55%. 

ʀʟ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 797 ʦʩʦʙʝʡ ʦʪʨʷʜʘ ɻʫʩʝʦʙʨʘʟʥʳʝ ʦʩʥʦʚʥʘʷ ʜʦʣʷ 

ʧʨʠʭʦʜʠʣʘʩʴ ʥʘ ʯʝʪʳʨʝ ʚʠʜʘ: ʢʨʷʢʚʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Anas platyrhynchos n=196), 

ʯʠʨʦʢ-ʩʚʠʩʪʫʥʦʢ (Anas crecca n=158), ʯʠʨʦʢ-ʪʨʝʩʢʫʥʦʢ (Anas querquedula n=102), 

ʢʨʘʩʥʦʛʦʣʦʚʳʡ ʥʳʨʦʢ (Aythya ferina n=138) (ʨʠʩʫʥʦʢ 16). ʆʪʨʷʜ ɾʫʨʘʚʣʝʦʙʨʘʟʥʳʝ 

(Gruiformes) ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʜʚʫʤʷ ʚʠʜʘʤʠ: ʣʳʩʫʭʘ (Fulica atra) ʠ ʢʘʤʳʰʥʠʮʘ 

(Gallinula chloropus), ʛʜʝ ʣʳʩʫʭʘ ʟʘʥʠʤʘʝʪ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ (n=586). 

ɺʩʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚʠʜʳ ʠʤʝʶʪ ʰʠʨʦʢʫʶ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʉʨʝʜʥʝʛʦ ʂʘʩʧʠʷ ʠ 

ʩʦʚʝʨʰʘʶʪ ʤʠʛʨʘʮʠʠ ʚ ʨʝʛʠʦʥ ʩ ʮʝʣʴʶ ʛʥʝʟʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ, ʧʦ ʜʘʥʥʳʤ 

ʣʠʪʝʨʘʪʫʨʳ, ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʥʦʩʠʪʝʣʷʤʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ.  
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ʈʠʩʫʥʦʢ 16 ï ʂʦʣʠʯʝʩʪʚʦ ʦʩʦʙʝʡ ʢʘʞʜʦʛʦ ʚʠʜʘ, ʦʪ ʢʦʪʦʨʳʭ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 

43 ʛʝʤʘʛʛʣʶʪʠʥʠʨʫʶʱʠʭ ʠʟʦʣʷʪʘ 

 

ʂʨʦʤʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ, ʥʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ 

ʚʳʙʦʨʢʝ, ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʮʦʚ ʦʪ 

ʧʪʠʮ ʤʝʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʠʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʰʠʨʦʢʦʥʦʩʢʘ (A. clypeata), 

ʰʠʣʦʭʚʦʩʪʴ (A. acuta), ʩʚʠʷʟʴ (A. penelope), ʩʝʨʳʡ ʛʫʩʴ (A. anser), ʧʝʛʘʥʢʘ 

(Tad. tadorna). ʋʢʘʟʘʥʥʳʝ ʚʠʜʳ ʧʪʠʮ ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ ʢ ʦʪʨʷʜʫ ʛʫʩʝʦʙʨʘʟʥʳʝ, ʧʦ 

ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʨʝʟʝʨʚʫʘʨʦʤ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʘʥʥʳʭ ʚʠʜʦʚ ʧʪʠʮ ʠ ʦʙʥʘʨʫʞʝʥʠʝ ʫ ʥʠʭ ʚʠʨʫʩʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʘʩʧʝʢʪʦʤ ʚ ʠʟʫʯʝʥʠʠ ʧʨʠʨʦʜʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʧʘʪʦʛʝʥʘ. 

ɺʩʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʠʢʠʭ ʧʪʠʮ, ʦʪ ʢʦʪʦʨʳʭ ʙʳʣ ʩʦʙʨʘʥ ʠ ʠʩʩʣʝʜʦʚʘʥ 

ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʟʘ 2017-2020 ʛʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ʉʨʝʜʥʝʛʦ ʂʘʩʧʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 1. 

2.2.3 ʈʘʟʥʦʦʙʨʘʟʠʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ ʚ ʧʦʧʫʣʷʮʠʷʭ 

ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʉʨʝʜʥʝʛʦ ʂʘʩʧʠʷ  

ɺ ʭʦʜʝ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 2017-2020 ʛʦʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʉʨʝʜʥʝʛʦ ʇʨʠʢʘʩʧʠʷ ʦʪʦʙʨʘʥʥʳʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ    ʤʘʪʝʨʠʘʣ  
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ʊʘʙʣʠʮʘ 1 ï ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʚʳʙʦʨʢʠ ʜʠʢʠʭ ʧʪʠʮ 

ʆʪʨʷʜ ʉʝʤʝʡʩʪʚʦ ɺʠʜ (ʣʘʪ.) 

ʂʦʣʠʯʝʩʪʚʦ  

2017 

 - 

2018 

2018 

 -

2019 

2019 

 -

2020 

ʚʩʝʛʦ 

ɻʫʩʝʦʙʨʘʟʥʳʝ 

Anseriformes 

(55,39%) 

ʋʪʠʥʳʝ 

Anatidae 

ɻʫʩʴ ʛʫʤʝʥʥʠʢ 
Anser fabalis 

- 1 - 1 

ɻʫʩʴ ʩʝʨʳʡ 
Anser anser 

3 - 1 4 

ʂʨʘʩʥʦʛʦʣʦʚʳʡ ʥʳʨʦʢ 
Aythya ferina 

51 70 17 138 

ʂʨʘʩʥʦʥʦʩʳʡ ʥʳʨʦʢ 
Netta rufina 

- 1 7 8 

ʂʨʷʢʚʘ ʦʙʳʢʥʦʚʝʥʥʘʷ 
Anas platyrhynchos 

90 60 46 196 

ʄʦʨʩʢʘʷ ʯʝʨʥʝʪʴ 
Aythya marila 

- 2 - 2 

ʇʝʛʘʥʢʘ 
Tadorna tadorna 

4 2 4 10 

ʉʚʠʷʟʴ 
Anas penelope 

12 6 10 28 

ʉʝʨʘʷ ʫʪʢʘ 
Anas strepera 

33 15 22 70 

ʍʦʭʣʘʪʘʷ ʯʝʨʥʝʪʴ 
Aythya fuligula 

15 11 3 29 

ʏʠʨʦʢ-ʩʚʠʩʪʫʥʦʢ 
Anas crecca 

121 5 32 158 

ʏʠʨʦʢ-ʪʨʝʩʢʫʥʦʢ 
Anas querquedula 

31 37 34 102 

ʐʠʣʦʭʚʦʩʪʴ 
Anas acuta 

11 6 8 25 

ʐʠʨʦʢʦʥʦʩʢʘ 
Anas clypeata 

7 8 11 26 

ɾʫʨʘʚʣʝʦʙʨʘʟʥʳʝ 

Gruiformes 

(40,93%) 

ʇʘʩʪʫʰʢʦʚʳʝ 

Rallidae 

ʃʳʩʫʭʘ 
Fulica atra 

73 254 259 586 

ʂʘʤʳʰʥʠʮʘ 
Gallinula chloropus 

- 2 - 2 

ʇʦʛʘʥʢʦʦʙʨʘʟʥʳʝ 

Podicipediformes 

(0,14%) 

 

ʇʦʛʘʥʢʦʚʳʝ 

Podicipedidae 

ɹʦʣʴʰʘʷ ʧʦʛʘʥʢʘ 
Podiceps cristatus 

- - 1 1 

ʄʘʣʘʷ ʧʦʛʘʥʢʘ 
Tachybaptus ruficollis 

- - 1 1 

ʂʫʨʦʦʙʨʘʟʥʳʝ 

Galliformes 

(0,07%) 

ʌʘʟʘʥʦʚʳʝ 

Phasianidae 
ʆʙʳʢʥʦʚʝʥʥʳʡ ʬʘʟʘʥ 

Phasianus colchicus 
1 - - 1 

ʇʝʣʠʢʘʥʦʦʙʨʘʟʥʳʝ 

Pelecaniformes 

(0,42%) 

ɹʘʢʣʘʥʦʚʳʝ 

Phalacrocoracidae 
ɹʦʣʴʰʦʡ ʙʘʢʣʘʥ 

Phalacrocorax carbo 
2 4 - 6 

ʈʞʘʥʢʦʦʙʨʘʟʥʳʝ 

Charadriiformes 

(2,64%) 

ʏʘʡʢʦʚʳʝ 

Laridae 
ʏʘʡʢʘ ʦʟʝʨʥʘʷ 

Larus ridibundus 
- - 25 25 

ɹʝʢʘʩʦʚʳʝ 

Scolopacidae 

ɹʝʢʘʩ 
Gallinago gallinago 

9 - 1 10 

ʌʠʬʠ 
Tringa glareola 

1 - - 1 

ɹʦʣʴʰʦʡ ʚʝʨʝʪʝʥʥʠʢ 
Limosa limosa 

2 - - 2 

ɸʠʩʪʦʦʙʨʘʟʥʚʝ 

Ciconiiformes 

(0,28%) 

ʎʘʧʣʝʚʳʝ 

Ardeidae 

ʉʝʨʘʷ ʮʘʧʣʷ 
Ardea cinerea 

1 - 1 2 

ɹʦʣʴʰʘʷ ʚʳʧʴ 
Botaurus stellaris 

- - 4 4 

7 ʦʪʨʷʜʦʚ 8 ʩʝʤʝʡʩʪʚ 26 ʚʠʜʦʚ 467 484 487 1438 
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ʦʪ 1438 ʦʩʦʙʝʡ ʜʠʢʠʭ ʧʪʠʮ ʙʳʣ ʠʩʩʣʝʜʦʚʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʡ 

ʤʝʪʦʜʠʢʠ WOAH ʥʘ ʥʘʣʠʯʠʝ ʚ ʥʝʤ ʚʠʨʫʩʘ ʛʨʠʧʧʘ A.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟ 

1438 ʦʙʨʘʟʮʦʚ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 43 ʠʟʦʣʷʪʘ ʛʝʤʘʛʛʣʶʪʠʥʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ.  

ɹʦʣʴʰʠʥʩʪʚʦ ʠʟʦʣʷʪʦʚ (n=36) ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʦʪ ʦʩʦʙʝʡ ʦʪʨʷʜʘ ɻʫʩʝʦʙʨʘʟʥʳʝ 

(Anseriformes) ʩʝʤʝʡʩʪʚʘ ʋʪʠʥʳʝ (Anatidae). ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʟʦʣʷʪʦʚ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʦʪ ʢʨʷʢʚʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʯʠʨʢʘ-ʪʨʝʩʢʫʥʢʘ ʠ ʯʠʨʢʘ-

ʩʚʠʩʪʫʥʢʘ.  

ʐʝʩʪʴ ʠʟʦʣʷʪʦʚ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʦʪ ʣʳʩʫʭʠ (Fulica atra) ʩʝʤʝʡʩʪʚʘ 

ʧʘʩʪʫʰʢʦʚʳʝ (Rallidae) ʠ 1 ʠʟʦʣʷʪ ʙʳʣ ʚʳʜʝʣʝʥ ʦʪ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʬʘʟʘʥʘ 

(Phasianus colchicus) ʩʝʤʝʡʩʪʚʘ ʬʘʟʘʥʦʚʳʝ Phasianidae (ʪʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 ï ʂʦʣʠʯʝʩʪʚʦ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ ʚʠʨʫʩʦʚ ʫ ʜʠʢʠʭ ʧʪʠʮ 

ɺʠʜ ʂʦʣʠʯʝʩʪʚʦ 

ʦʙʨʘʟʮʦʚ 

ʂʦʣʠʯʝʩʪʚʦ ʅɸ 

ʠʟʦʣʷʪʦʚ 

ʂʦʣʠʯʝʩʪʚʦ 

AIV  

ʂʦʣʠʯʝʩʪʚʦ 

APMV 

ʇʨʦʮʝʥʪ ʠʟʦʣʷʮʠʠ 

ʛʝʤ.ʘʛʝʥʪʦʚ (ɼʀ95%) 

ʂʨʷʢʚʘ 

ʦʙʳʢʥʦʚʝʥʥʘʷ 

196 10 6 4 5,10% 

(2,47- 9,18%) 

ʏʠʨʦʢ-

ʩʚʠʩʪʫʥʦʢ 

158 13 8 4 8,23% 

(4,45-13,66%) 

ʏʠʨʦʢ-

ʪʨʝʩʢʫʥʦʢ 

102 8 3 3 7,84% 

(3,45-14,87%) 

ʂʨʘʩʥʦʥʦʩʳʡ 

ʥʳʨʦʢ 

8 1 - 1 12,50% 

(0,32-52,65%) 

ʋʪʢʘ ʩʝʨʘʷ 70 1 1 - 1,43% 

(0,04-7,70%) 

ʂʨʘʩʥʦʛʦʣʦʚʳʡ 

ʥʳʨʦʢ 

138 1 1 - 0,72% 

(0,02-3,97%) 

ʐʠʣʦʭʚʦʩʪʴ 25 1 - 1 4,00% 

(0,10-20,35%) 

ʍʦʭʣʘʪʘʷ 

ʯʝʨʥʝʪʴ 

29 1 - 1 3,45% 

(0,09-17,76%) 

ʃʳʩʫʭʘ 586 6 2 - 1,02% 

(0,38-2,22%) 

ʌʘʟʘʥ 

ʦʙʳʢʥʦʚʝʥʥʳʡ 

1 1 - 1 
100%* 

ʀʪʦʛʦ 1313 43 21 15  

ʇʨʠʤʝʯʘʥʠʝ: ɼʀ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ ʂʣʦʧʧʝʨʘ-ʇʠʨʩʦʥʘ;  

*- ʥʝ ʷʚʣʷʝʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤ ʧʨʦʮʝʥʪʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

 

ʉʨʝʜʠ ʚʠʜʦʚ, ʦʪ ʢʦʪʦʨʳʭ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠʟʦʣʷʪʳ, ʜʦʤʠʥʠʨʫʶʪ ʪʝ, ʢʦʪʦʨʳʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʩʚʷʟʘʥʳ ʩ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʤʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤʠ ʠʣʠ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ, 

ʚʦʜʥʦ-ʙʦʣʦʪʥʳʝ ʧʪʠʮʳ. ʂ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʤ ʧʪʠʮʘʤ, ʦʪ ʢʦʪʦʨʳʭ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʛʝʤʘʛʛʣʶʪʠʥʠʨʫʶʱʠʝ ʘʛʝʥʪʳ, ʦʪʥʦʩʷʪʩʷ ʚʩʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 
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ʩʝʤʝʡʩʪʚ ʋʪʠʥʳʝ (Anatidae). ʆʪ ʧʪʠʮ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 36 ʠʟʦʣʷʪʦʚ, 

ʯʪʦ ʩʦʩʪʘʚʠʣʦ 84% ʦʪ ʚʩʝʭ ʚʳʜʝʣʝʥʥʳʭ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʟʦʣʷʪʦʚ. ʊʘʢʞʝ ʠʟʦʣʷʪʳ 

ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʪ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ ʇʘʩʪʫʰʢʦʚʳʝ (Rallidae) ʠ 

ʌʘʟʘʥʦʚʳʝ (Phasianidae), ʯʪʦ ʩʦʩʪʘʚʠʣʦ 14% ʠ 2% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʀʟ ʚʩʝʭ ʚʳʜʝʣʝʥʥʳʭ ʠʟʦʣʷʪʦʚ 49% ʩʦʩʪʘʚʠʣʠ ʚʠʨʫʩʳ ʛʨʠʧʧʘ ʧʪʠʮ (Avian 

Influenza Virus, AIV), 35% ʧʘʨʘʤʠʢʩʦʚʠʨʫʩʳ ʧʪʠʮ (Avian Paramyxoviruses), ʘ 16% 

ʛʝʤʘʛʛʣʶʪʠʥʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʦʚ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʥʝ ʫʜʘʣʦʩʴ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʫʙʪʠʧʠʨʦʚʘʥʠʷ 21 ʚʳʜʝʣʝʥʥʳʡ ʰʪʘʤʤ ʦʪʥʦʩʠʣʠʩʴ ʢ 

ʩʣʝʜʫʶʱʠʤ ʩʫʙʪʠʧʘʤ: HxNy (3), H1N1 (2), H3N8 (9), H4N6 (2), H7N3 (2), H8N4 

(1), H10N5(1), H12N5 (1). ʀʟ ʚʩʝʭ ʚʳʜʝʣʝʥʥʳʭ ʰʪʘʤʤʦʚ 43% ʧʨʠʰʣʦʩʴ ʥʘ H3N8. 

ɺʩʝ ʚʳʜʝʣʝʥʥʳʝ ʠʟʦʣʷʪʳ ʚʠʨʫʩʘ ʧʪʠʯʴʝʛʦ ʛʨʠʧʧʘ ʷʚʣʷʶʪʩʷ ʥʠʟʢʦʧʘʪʦʛʝʥʥʳʤʠ 

ʜʣʷ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʩʪʘ IVPI (ʪʘʙʣʠʮʘ 4). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʥʠʪʦʨʠʥʛʘ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʧʪʠʮ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʉʨʝʜʥʝʛʦ ʇʨʠʢʘʩʧʠʷ ʚ ʧʝʨʠʦʜ 2017-2020 ʛʛ, 

ʚʳʜʝʣʝʥʠʝ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ ʩʦʩʪʘʚʠʣʦ 1,46% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʩʦʙʝʡ.  

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʪʠʮ, ʦʪ ʢʦʪʦʨʳʭ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠʟʦʣʷʪʳ AIV  

ʧʨʠʥʘʜʣʝʞʘʣʠ ʢ ʚʠʜʫ ʯʠʨʦʢ-ʩʚʠʩʪʫʥʦʢ ʠ ʩʦʩʪʘʚʠʣʦ 8 ʦʩʦʙʝʡ. ʆʪ ʢʨʷʢʚʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 6 ʠʟʦʣʷʪʦʚ AIV, ʦʪ ʯʠʨʢʘ-ʪʨʝʩʢʫʥʢʘ 3 ʠʟʦʣʷʪʘ AIV , 

ʦʪ ʣʳʩʫʭʠ 2 ʠʟʦʣʷʪʘ AIV  ʠ ʧʦ ʦʜʥʦʤʫ ʠʟʦʣʷʪʫ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʦʪ ʢʨʘʩʥʦʛʦʣʦʚʦʛʦ 

ʥʳʨʢʘ ʠ ʫʪʢʠ ʩʝʨʦʡ. 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʪʠʮ, ʦʪ ʢʦʪʦʨʳʭ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠʟʦʣʷʪʳ 

ʛʝʤʘʛʛʣʶʪʠʥʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ ʚ ʧʝʨʚʦʤ ʩʝʟʦʥʝ, ʧʨʠʥʘʜʣʝʞʘʣʠ ʚʠʜʫ ʯʠʨʦʢ-

ʩʚʠʩʪʫʥʦʢ ʠ ʩʦʩʪʘʚʠʣʦ 9 ʦʩʦʙʝʡ. ʆʪ ʢʨʷʢʚʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 

4 ʠʟʦʣʷʪʘ. ʊʘʢʞʝ ʧʦ ʦʜʥʦʤʫ ʠʟʦʣʷʪʫ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʦʪ ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ: 

ʢʨʘʩʥʦʛʦʣʦʚʳʡ ʥʳʨʦʢ, ʯʠʨʦʢ-ʪʨʝʩʢʫʥʦʢ, ʬʘʟʘʥ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʫʪʢʘ ʩʝʨʘʷ.  
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ʊʘʙʣʠʮʘ 3 ï ʈʝʟʫʣʴʪʘʪʳ ʩʫʙʪʠʧʠʨʦʚʘʥʠʷ ʛʝʤʘʛʛʣʶʪʠʥʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʚ 2017-

2020 ʛʛ. 

ˉ ʧ/ʧ ʆʙʲʝʢʪ ʚʳʜʝʣʝʥʠʷ ɺʠʨʫʩ/ʉʫʙʪʠʧ ʅʘʠʤʝʥʦʚʘʥʠʝ ʰʪʘʤʤʘ 

1.  ʢʨʷʢʚʘ H7N3 A/mallard/Dagestan/1050/2018 

2.  ʢʨʷʢʚʘ H7N3 A/mallard/Dagestan/1051/2018 

3.  ʢʨʷʢʚʘ H1N1 A/mallard/Dagestan/1092/2018 

4.  ʢʨʷʢʚʘ H1N1 A/mallard/Dagestan/1093/2018 

5.  ʬʘʟʘʥ APMV ʅ.ʜ. 

6.  ʯʠʨʦʢ-ʩʚʠʩʪʫʥʦʢ H12N5 A/teal/Dagestan/1017/2018 

7.  ʫʪʢʘ ʩʝʨʘʷ H4N6 A/gadwall/Dagestan/156/2017 

8.  ʯʠʨʦʢ-ʩʚʠʩʪʫʥʦʢ APMV6 APMV6/teal/Dagestan/62/2017 

9.  ʯʠʨʦʢ - ʪʨʝʩʢʫʥʦʢ APMV4 APMV4/teal/Dagestan/143/2017 

10.  ʯʠʨʦʢ-ʩʚʠʩʪʫʥʦʢ H3N8 A/teal/Dagestan/44/2018 

11.  ʯʠʨʦʢ-ʩʚʠʩʪʫʥʦʢ APMV ʅ.ʜ. 

12.  ʯʠʨʦʢ-ʩʚʠʩʪʫʥʦʢ H3N8 A/teal/Dagestan/114/2017 

13.  ʯʠʨʦʢ-ʩʚʠʩʪʫʥʦʢ APMV6 APMV6/teal/Dagestan/130/2017 

14.  ʯʠʨʦʢ-ʩʚʠʩʪʫʥʦʢ APMV ʅ.ʜ. 

15.  ʯʠʨʦʢ-ʩʚʠʩʪʫʥʦʢ H3N8 A/teal/Dagestan/59/2017 

16.  ʢʨʘʩʥʦʛʦʣʦʚʳʡ ʥʳʨʦʢ H3N8 A/pochard/Dagestan/92/2017 

17.  ʯʠʨʦʢ-ʩʚʠʩʪʫʥʦʢ H3N8 A/teal/Dagestan/670/2017 

18.  ʯʠʨʦʢ-ʩʚʠʩʪʫʥʦʢ H3N8 A/teal/Dagestan/141/2017 

19.  ʢʨʘʩʥʦʥʦʩʳʡ ʥʳʨʦʢ APMV ʅ.ʜ. 

20.  ʯʠʨʦʢ-ʩʚʠʩʪʫʥʦʢ ʅ.ʜ. ʅ.ʜ. 

21.  ʯʠʨʦʢ-ʩʚʠʩʪʫʥʦʢ H3N8 A/teal/Dagestan/82/2017 

22.  ʢʨʷʢʚʘ APMV4 APMV4/mallard/Dagestan/92d/2018 

23.  ʰʠʣʦʭʚʦʩʪʴ APMV ʅ.ʜ. 

24.  ʢʨʷʢʚʘ H10N5 A/mallard/Dagestan/004/2018 

25.  ʣʳʩʫʭʘ ʅ.ʜ. ʅ.ʜ. 

26.  ʯʠʨʦʢ - ʪʨʝʩʢʫʥʦʢ APMV ʅ.ʜ. 

27.  ʯʠʨʦʢ - ʪʨʝʩʢʫʥʦʢ H3N8 A/teal/Dagestan/120/2017 

28.  ʯʠʨʦʢ - ʪʨʝʩʢʫʥʦʢ H3N8 A/teal/Dagestan/23/2018 

29.  ʯʠʨʦʢ - ʪʨʝʩʢʫʥʦʢ H8N4 A/teal/Dagestan/57/2018 

30.  ʢʨʷʢʚʘ APMV4 APMV4/mallard/Dagestan/135ʩ/2018 

31.  ʯʠʨʦʢ - ʪʨʝʩʢʫʥʦʢ APMV ʅ.ʜ. 

32.  ʣʳʩʫʭʘ ʅ.ʜ. ʅ.ʜ. 

33.  ʯʝʨʥʝʪʴ ʭʦʭʣʘʪʘʷ APMV6 APMV6/ Tufted duck/Dagestan/194/2018 

34.  ʣʳʩʫʭʘ ʅ.ʜ. ʅ.ʜ. 

35.  ʢʨʷʢʚʘ APMV4 APMV4/mallard/Dagestan/59/2018 

36.  ʢʨʷʢʚʘ APMV ʅ.ʜ. 

37.  ʢʨʷʢʚʘ AIV  ʅ.ʜ. 

38.  ʯʠʨʦʢ - ʪʨʝʩʢʫʥʦʢ ʅ.ʜ. ʅ.ʜ. 

39.  ʯʠʨʦʢ - ʪʨʝʩʢʫʥʦʢ ʅ.ʜ. ʅ.ʜ. 

40.  ʣʳʩʫʭʘ AIV  ʅ.ʜ. 

41.  ʣʳʩʫʭʘ ʅ.ʜ. ʅ.ʜ. 

42.  ʣʳʩʫʭʘ AIV  ʅ.ʜ. 

43.  ʯʠʨʦʢ-ʩʚʠʩʪʫʥʦʢ H4N6 A/teal/Dagestan/34/2017 

ʇʨʠʤʝʯʘʥʠʝ: ʅ.ʜ. ï ʥʝ ʫʜʘʣʦʩʴ ʪʠʧʠʨʦʚʘʪʴ/ʩʫʙʪʠʧʠʨʦʚʘʪʴ 
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ʊʘʙʣʠʮʘ 4 ï ɺʠʨʫʩʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʣʣʝʢʮʠʠ ʰʪʘʤʤʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʰʪʘʤʤʘ ʉʫʙʪʠʧ 

MDCK  

log10TCID50/mL 

ʈʂʕ 

log10EID50/mL 
IVPI  

A/mallard/Dagestan/1050/2018 H7N3 5.4 Ñ 0.3 8.3 Ñ 0.3 0 

A/mallard/Dagestan/1051/2018 H7N3 5.6 Ñ 0.3 8.3 Ñ 0.2 0 

A/mallard/Dagestan/1092/2018 H1N1 5.0 Ñ 0.2 7.9 Ñ 0.4 0 

A/mallard/Dagestan/1093/2018 H1N1 5.4 Ñ 0.2 8.0 Ñ 0.2 0 

A/teal/Dagestan/1017/2018 H12N5 5.0 Ñ 0.2 7.9 Ñ 0.4 0 

A/gadwall/Dagestan/156/2017 H4N6 5.1 Ñ 0.2 7.9 Ñ 0.4 0 

A/teal/Dagestan/44/2018 H3N8 5.5 Ñ 0.2 7.9 Ñ 0.4 0 

A/teal/Dagestan/114/2017  H3N8 5.3 Ñ 0.2 7.9 Ñ 0.4 0 

A/teal/Dagestan/59/2017  H3N8 6.8 Ñ 0.2 8 Ñ 0.4 0 

A/pochard/Dagestan/92/2017 H3N8 6.0 Ñ 0.3 7.9 Ñ 0.2 0 

A/teal/Dagestan/670/2017  H3N8 5.2 Ñ 0.2 7.9 Ñ 0.4 0 

A/teal/Dagestan/141/2017  H3N8 5.0 Ñ 0.2 7.7 Ñ 0.3 0 

A/teal/Dagestan/82/2017 H3N8 7.4 Ñ 0.2 8.2 Ñ 0.4 0 

A/mallard/Dagestan/004/2018 H10N5 5.0 Ñ 0.2 7.9 Ñ 0.4 0 

A/teal/Dagestan/120/2017  H3N8 5.6 Ñ 0.2 7.7 Ñ 0.4 0 

A/teal/Dagestan/23/2018  H3N8 5.0 Ñ 0.2 8.1 Ñ 0.4 0 

A/teal/Dagestan/57/2018  H8N4 5.0 Ñ 0.2 7.6 Ñ 0.4 0 

A/teal/Dagestan/34/2017  H4N6 5.0 Ñ 0.2 7.9 Ñ 0.4 0 

 

ɺʦ ʚʪʦʨʦʤ ʩʝʟʦʥʝ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʪʠʮ, ʦʪ ʢʦʪʦʨʳʭ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 

ʠʟʦʣʷʪʳ ʛʝʤʘʛʛʣʶʪʠʥʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ ʧʨʠʥʘʜʣʝʞʘʣʠ ʚʠʜʫ ʯʠʨʦʢ-ʪʨʝʩʢʫʥʦʢ ʠ 

ʩʦʩʪʘʚʠʣʦ 5 ʦʩʦʙʝʡ. ʆʪ ʢʨʷʢʚʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 3 ʠʟʦʣʷʪʘ, ʦʪ ʯʠʨʢʘ-

ʩʚʠʩʪʫʥʢʘ 2 ʠʟʦʣʷʪʘ. ʊʘʢʞʝ ʧʦ ʦʜʥʦʤʫ ʠʟʦʣʷʪʫ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʦʪ ʩʣʝʜʫʶʱʠʭ 

ʚʠʜʦʚ: ʣʳʩʫʭʘ, ʢʨʘʩʥʦʥʦʩʳʡ ʥʳʨʦʢ, ʰʠʣʦʭʚʦʩʪʴ. 

ɺ ʪʨʝʪʴʝʤ ʩʝʟʦʥʝ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʪʠʮ, ʦʪ ʢʦʪʦʨʳʭ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 

ʠʟʦʣʷʪʳ ʛʝʤʘʛʛʣʶʪʠʥʠʨʫʶʱʠʭ ʘʛʝʥʪʦʚ ʧʨʠʥʘʜʣʝʞʘʣʠ ʚʠʜʫ ʣʳʩʫʭʘ ʠ ʩʦʩʪʘʚʠʣʦ 

5 ʦʩʦʙʝʡ. ʆʪ ʢʨʷʢʚʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 3 ʠʟʦʣʷʪʘ, ʦʪ ʯʠʨʢʘ-ʩʚʠʩʪʫʥʢʘ 

ʠ ʯʠʨʢʘ-ʪʨʝʩʢʫʥʢʘ ʧʦ 2 ʠʟʦʣʷʪʘ ʠ ʦʜʠʥ ʠʟʦʣʷʪ ʙʳʣ ʚʳʜʝʣʝʥ ʦʪ ʯʝʨʥʝʪʠ ʭʦʭʣʘʪʦʡ.  
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2.2.4 ɺʠʨʫʩʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʪʘʤʤʦʚ ʚʠʨʫʩʘ ʛʨʠʧʧʘ A 

ɼʣʷ ʩʦʙʨʘʥʥʦʡ ʢʦʣʣʝʢʮʠʠ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʰʪʘʤʤʦʚ AIV ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʨʦʩʪʦʚʳʭ ʩʚʦʡʩʪʚ ʚ ʢʫʣʴʪʫʨʘʭ ʢʣʝʪʦʢ ʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʢʫʨʠʥʳʭ ʵʤʙʨʠʦʥʘʭ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʘʥʪʠʛʝʥʦʚ ʠʣʠ 

ʚʠʨʫʩʩʦʜʝʨʞʘʱʝʡ ʩʫʩʧʝʥʟʠʠ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪ. 

ɼʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ MDCK ʠ 

ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʢʫʨʠʥʳʝ ʵʤʙʨʠʦʥʳ. ʀʥʪʨʘʚʝʥʦʟʥʳʡ ʠʥʜʝʢʩ ʧʘʪʦʛʝʥʥʦʩʪʠ 

ʦʧʨʝʜʝʣʷʣʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʪʦʢʦʣʦʤ WOAH (WOAH, 2018). ʈʝʟʫʣʴʪʘʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʥʝʝ ʚ ʪʘʙʣʠʮʝ 4. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʰʪʘʤʤʦʚ 

ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʢʫʣʴʪʠʚʠʨʦʚʘʣʘʩʴ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʪʨʠʧʩʠʥʘ ʥʘ ʢʫʣʴʪʫʨʘʭ ʢʣʝʪʦʢ. 

ʆʞʠʜʘʝʤʦ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠʩʴ ʚ ʩʠʩʪʝʤʝ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʢʫʨʠʥʳʭ ʵʤʙʨʠʦʥʦʚ, ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʪʠʪʨʦʚ 8.3 log10EID50/mL. 

ʇʘʪʦʛʝʥʥʦʩʪʴ ʜʣʷ ʢʫʨ ʥʘ ʤʦʜʝʣʠ IVPI ʦʢʘʟʘʣʦʩʴ ʥʠʟʢʦʡ ʩʦʛʣʘʩʥʦ ʢʨʠʪʝʨʠʷʤ 

(WOAH, 2018). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ 

ʚʩʝ ʰʪʘʤʤʳ ʦʙʣʘʜʘʶʪ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ 

ʥʠʟʢʦʧʘʪʦʛʝʥʥʳʭ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʧʪʠʮ (LPAI).  

2.2.5 ʄʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʠ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʝʛʤʝʥʪʦʚ 

ʚʥʫʪʨʝʥʥʠʭ ʙʝʣʢʦʚ 

ʄʳ ʦʧʨʝʜʝʣʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʦʣʥʳʭ ʛʝʥʦʤʦʚ ʰʪʘʤʤʦʚ ʚʠʨʫʩʘ 

ʛʨʠʧʧʘ ʧʪʠʮ ʠ ʟʘʜʝʧʦʥʠʨʦʚʘʣʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ GISAID 

(ʇʨʠʣʦʞʝʥʠʝ ɸ). ʀʟ ʚʩʝʭ ʚʳʜʝʣʝʥʥʳʭ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ, ʜʣʷ 14 ʰʪʘʤʤʦʚ ʧʦʣʫʯʝʥʳ 

ʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ, ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʧʦʢʨʳʪʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʘʥʘʣʠʟʝ. ɼʘʣʴʥʝʡʰʠʡ ʘʥʘʣʠʟ 

ʧʨʦʚʝʜʝʥ ʜʣʷ ʵʪʠʭ ʧʦʣʥʦʛʝʥʤʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. ɺʚʠʜʫ 

ʩʝʛʤʝʥʪʠʨʦʚʘʥʥʦʩʪʠ ʛʝʥʦʤʘ ʦʩʥʦʚʥʦʛʦ ʚʠʨʫʩʘ-ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʧʘʪʪʝʨʥʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʦʩʝʛʤʝʥʪʥʦ. ʅʘʠʙʦʣʝʝ 
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ʘʢʪʫʘʣʴʥʳʤʠ ʜʣʷ ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ ʷʚʣʷʶʪʩʷ ʩʝʛʤʝʥʪʳ ʚʥʫʪʨʝʥʥʠʭ ʙʝʣʢʦʚ, ʢʦʪʦʨʳʝ 

ʥʝ ʠʛʨʘʶʪ ʨʦʣʠ ʚ ʢʘʯʝʩʪʚʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʘʥʪʠʛʝʥʦʚ ʠ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ 

ʢʦʥʩʝʨʚʘʪʠʚʥʳʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʛʤʝʥʪʘʤʠ HA ʠ NA. ɺʦ ʚʨʝʤʷ ʧʦʜʛʦʪʦʚʢʠ 

ʙʘʟʳ ʜʣʷ ʚʳʨʘʚʥʠʚʘʥʠʡ ʧʨʦʚʦʜʠʣʩʷ BLAST-ʘʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ ʰʪʘʤʤʦʚ. ɺ ʪʘʙʣʠʮʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʰʪʘʤʤʦʚ 

ʨʝʜʢʠʭ ʩʫʙʪʠʧʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʦʜʨʦʙʥʦ ʚ ʨʘʟʜʝʣʝ 2.2.6 ʆʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ 

ʵʪʠʭ ʰʪʘʤʤʦʚ ʜʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʚʢʣʶʯʝʥʠʝʤ ʩʝʛʤʝʥʪʦʚ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʛʣʠʢʦʧʨʦʪʝʠʥʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʨʘʟʜʝʣʝ 2.2.5.7. 

2.2.5.1 ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʝʛʤʝʥʪʘ ʛʝʥʦʤʘ PB2 

ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʰʪʘʤʤʳ ʧʦ ʩʝʛʤʝʥʪʫ ʈɺ2 ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʝʚʨʘʟʠʡʩʢʦʡ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʣʠʥʠʠ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʧʪʠʮ. ʉʝʛʤʝʥʪʳ ʬʦʨʤʠʨʫʶʪ ʥʝʩʢʦʣʴʢʦ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʛʨʫʧʧ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʰʪʘʤʤʦʚ (ʨʠʩʫʥʦʢ 17). ɺ ʯʘʩʪʥʦʩʪʠ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʝ 

ʦʩʥʦʚʥʳʝ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʛʨʫʧʧʳ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʛʫʪ 

ʙʳʪʴ ʚʳʜʝʣʝʥʳ ʧʦ ʜʚʝ ʧʦʜʛʨʫʧʧʳ.  

ʉʝʛʤʝʥʪʳ ʈɺ2 ʰʪʘʤʤʦʚ A/pochard/Dagestan/92/2017, 

A/teal/Dagestan/120/2017 ʠ A/gadwall/Dagestan/156/2017 ʬʦʨʤʠʨʫʶʪ ʦʙʱʫʶ 

ʛʝʥʝʪʠʯʝʩʢʫʶ ʛʨʫʧʧʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠ ʙʣʠʟʢʠʭ ʢ ʈɺ2 

ʰʪʘʤʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʚ ɸʟʠʠ ʠ ɸʬʨʠʢʝ. ʇʨʠ ʵʪʦʤ ʈɺ2 ʰʪʘʤʤʦʚ 

A/pochard/Dagestan/92/2017 ʠ A/teal/Dagestan/120/2017 ʩʭʦʞʠʝ ʈɺ2 ʰʪʘʤʤʦʚ ʠʟ 

ʉʝʚʝʨʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ, ʘ ʈɺ2 ʰʪʘʤʤʘ A/gadwall/Dagestan/156/2017 

ʨʦʜʩʪʚʝʥʝʥ ʦʜʥʦʠʤʝʥʥʦʤʫ ʩʝʛʤʝʥʪʫ ʰʪʘʤʤʦʚ ʠʟ ʖʞʥʦʡ ɸʟʠʠ ʠ ʉʝʚʝʨʦ-

ɺʦʩʪʦʯʥʦʡ ɸʬʨʠʢʠ. 

ʈɺ2 ʦʩʪʘʣʴʥʳʭ 11 ʩʭʦʞʠ ʩʦ ʰʪʘʤʤʘʤʠ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʧʦ 

ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʘʟʠʠ, ʘ ʪʘʢʞʝ ʚʳʜʝʣʝʥʥʳʤʠ ʚ ʖʞʥʦʡ ɸʟʠʠ ʠ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʡ 

ɸʬʨʠʢʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʰʪʘʤʤ A/teal/Dagestan/82/2017 ʧʦ ʩʝʛʤʝʥʪʫ ʈɺ2 ʩʭʦʞ ʩʦ 

ʰʪʘʤʤʘʤʠ ʠʟ ʉʠʙʠʨʠ, ɻʨʫʟʠʠ, ʃʠʚʘʥʘ ʠ ʄʦʥʛʦʣʠʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʰʪʘʤʤʦʚ (10 ʰʪʘʤʤʦʚ) ʩʭʦʞʠ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʩʝʛʤʝʥʪʫ ʈɺ2 ʠ ʬʦʨʤʠʨʫʶʪ ʦʙʱʫʶ  
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ʊʘʙʣʠʮʘ 5 ï ɹʣʠʞʘʡʰʠʝ ʧʦ ʠʜʝʥʪʠʯʥʦʩʪʠ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʝʛʤʝʥʪʳ ʛʝʥʦʤʘ ʢ ʠʟʫʯʝʥʥʳʤ ʥʘʤʠ 

ʚʠʨʫʩʘʤ H7N3, H10N5 ʠ H12N5 ʠʟ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ BLAST-ʘʥʘʣʠʟʘ 
 

ʉʝʛʤʝʥʪʳ 

ʛʝʥʦʤʘ 

A/mallard/Dagestan/1050/2018 

(H7N3) 

A/mallard/Dagestan/1051/2018 (H7N3) A/mallard/Dagestan/004/2018 (H10N5) A/teal/Dagestan/1017/2018 

(H12N5) 

1 2 3 4 5 

PB2 A/teal/Chany/324/2017 (H12N5) 

A/Anas_platyrhynchos/Belgium/7

828/2018 (H12N5) 

A/Anas_platyrhynchos/Belgium/7

976/2018 (H4N2) 

A/teal/Chany/324/2017 (H12N5) 

A/Anas_platyrhynchos/Belgium/7828/2018 

(H12N5) 

A/Anas_platyrhynchos/Belgium/7976/2018 

(H4N2) 

A/mallard/Chany_Lake/18/2018 (H1N3) 

A/Shoveler/Chany_Lake/68/2019 (H12N5) 

A/Eurasian-teal/Egypt/P2-29/2017 (H6N2) 

A/teal/Dagestan/23d/2018 (H3N8) 

A/teal/Chany/324/2017(H12N5) 

ɸ/Common_Teal/Omsk_Region/54

/2019 (H3N8) 

PB1 A/Mallard/South_Korea/KNU202

1-17/2021 (H3N8) 

A/wild_bird/Hunan/01.18_DTHB

DF33/2019 (H9N2) 

A/duck/Hunan/S40304/2018 

(H6N1) 

A/Mallard/South_Korea/KNU2021-17/2021 

(H3N8) 

A/wild_bird/Hunan/01.18_DTHBDF33/201

9 (H9N2) 

A/duck/Hunan/S40304/2018 (H6N1) 

A/mallard/Novosibirsk_region/957k/2018 

(H3N8) A/duck/Egypt/N13735A/2017 

(H5N8) A/chicken/Iran/17RS654-08/2016 

(H5N8) 

A/Common_Teal/Dagestan/34d/20

19 (H4N6) 

A/duck/Hungary/1565_20VIR749-

2/2020 (H5N8) 

A/chicken/Poland/004/2020 

(H5N8) 

PA A/sandpiper/Tomsk/112/2019 

(H14N7) 

A/duck/Assam/DUOR151210000

4/2015 (H3N8) 

A/green_sandpiper/Kurgan/1050/2

018 (H3N8) 

A/sandpiper/Tomsk/112/2019 (H14N7) 

A/duck/Assam/DUOR1512100004/2015 

(H3N8) 

A/green_sandpiper/Kurgan/1050/2018 

(H3N8) 

A/teal/Chany/324/2017 (H12N5) 

A/pintail/Novosibirsk_region/518k/2018 

(H3N8) A/duck/Bangladesh/38285/2019 

(H11N3) 

A/duck/Bangladesh/38827/2019 

(H11N3) 

A/duck/Bangladesh/38803/2019 

(H11N3) 

A/wild_bird/Hunan/1.18_YYDTH

BD114/2019 (H9N2) 

HA A/mallard_duck/Georgia/10/2016 

(H7N7) 

A/common_teal/Shanghai/CM121

6/2017 (H7N7) 

A/mallard/Tottori/31C/2019 

(H7N7) 

A/common_teal/Shanghai/CM1216/2017 

(H7N7) 

A/mallard/Tottori/31C/2019 (H7N7) 

A/mallard_duck/Georgia/10/2016 (H7N7) 

A/mallard/Egypt/EMC-4/2012 (H10N7) 

A/common_teal/Novosibirsk_region/3531k/

2020 (H10N6) 

A/Northern_pintail/Egypt/EMC-1/2012 

(H10N7) 

A/teal/Chany/324/2017 (H12N5) 

A/shoveler/Ubinskoe_Lake/43/201

7 (H12N5) 

A/common_teal/Poland/P079w24_

mixed_H12N5/2018 (H12N5) 

NP A/mallard/Omsk_Region/63/2019 

(H3N8) 

A/euraisan_coot/Novosibirsk_regi

on/3493k/2020 (H3N8) 

A/teal/Egypt/MB-D-487OP/2016 

(H7N3) 

A/mallard/Omsk_Region/63/2019 (H3N8) 

A/euraisan_coot/Novosibirsk_region/3493k/

2020 (H3N8) A/teal/Egypt/MB-D-

487OP/2016 (H7N3) 

A/duck/Mongolia/WKU-42/2022 (H3N8) 

A/duck/Mongolia/WKU-38/2022 (H3N8) 

A/duck/Bangladesh/36395/2018 (H4N6) 

A/teal/Dagestan/23d/2018 (H3N8) 

A/duck/Bangladesh/18D725/2016 

(H4N6) 

A/duck/Bangladesh/18D723/2016 

(H4N6) 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 5 

1 2 3 4 5 

NA A/teal/Egypt/MB-D-487OP/2016 

(H7N3) A/teal/Egypt/MB-D-

698C/2016 (H7N3) 

A/northern_shoveler/Egypt/MB-

D-695C/2016 (H7N3) 

A/teal/Egypt/MB-D-487OP/2016 (H7N3) 

A/teal/Egypt/MB-D-698C/2016 (H7N3) 

A/northern_shoveler/Egypt/MB-D-

695C/2016 (H7N3) 

A/mallard/Novosibirsk_region/962k/2018 

(H12N5) 

A/duck/Cambodia/C70W14M/2018 (H7N5) 

A/teal/Chany/324/2017 (H12N5) 

A/teal/Chany/324/2017 (H12N5) 

A/shoveler/Ubinskoe_Lake/43/201

7 (H12N5) 

A/Anas_platyrhynchos/Belgium/78

28/2018 (H12N5) 

MP A/ostrich/South_Africa/18090431/

2018 (H11N1) 

A/Duck/Mongolia/2021-

MG05/2021 (H3N6) 

A/ostrich/South_Africa/0107-

21/2019 (H11N1) 

A/ostrich/South_Africa/18090431/2018 

(H11N1) A/Duck/Mongolia/2021-

MG05/2021 (H3N6) 

A/ostrich/South_Africa/0107-21/2019 

(H11N1) 

A/Duck/Mongolia/2021-MG05/2021 

(H3N6) 

A/green_sandpiper/Kurgan/1050/2018 

(H3N8) 

A/green_sandpiper/Kurgan/1046/2018 

(H3N8) 

A/duck/Mongolia/876/2019 

(H3N8) 

A/duck/Mongolia/961/2019 

(H3N8) 

A/pintail/Novosibirsk_region/519k/

2018 (H3N8) 

NS A/Mallard/South_Korea/KNU202

1-17/2021 (H3N8) 

A/Tufted_Duck/Novosibirsk_regi

on/989k/2018 (H3N8) 

A/gadwall/Novosibirsk_region/34

07k/2020 (H4N6) 

A/Mallard/South_Korea/KNU2021-17/2021 

(H3N8) 

A/Tufted_Duck/Novosibirsk_region/989k/2

018 (H3N8) 

A/gadwall/Novosibirsk_region/3407k/2020 

(H4N6) 

A/duck/Bangladesh/36395/2018 (H4N6) 

A/duck/Bangladesh/18D1571/2021 (H6N1) 

A/duck/Bangladesh/17D1586/2021 (H6N1) 

A/mallard/Netherlands/19001282-

001/2019 (H5N1) 

A/duck/Netherlands/18018989-

011015/2018 (H5N3) 

A/swan/Netherlands/18019125-

002/2018 (H5N3) 
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ʈʠʩʫʥʦʢ 17 ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʝʛʤʝʥʪʘ ʛʝʥʦʤʘ ʈɺ2 ʰʪʘʤʤʦʚ ʚʠʨʫʩʘ ʛʨʠʧʧʘ 
ʧʪʠʮ, ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ʉʨʝʜʥʝʛʦ ʂʘʩʧʠʷ (2017-2019 ʛʛ) 
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ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʫʶ ʛʨʫʧʧʫ ʩʦ ʰʪʘʤʤʘʤʠ ʠʟ ʉʠʙʠʨʠ (ʦʟ. ʏʘʥʳ), ʖʞʥʦʡ ɸʟʠʠ ʠ 

ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʡ ɸʬʨʠʢʠ (ɹʘʥʛʣʘʜʝʰ ʠ ɽʛʠʧʝʪ), ʩ ʂʘʤʯʘʪʢʠ, ʘ ʪʘʢʞʝ ʠʟ ɽʚʨʦʧʳ 

(ʍʦʨʚʘʪʠʷ, ʀʪʘʣʠʷ, ɺʝʥʛʨʠʷ, ʅʠʜʝʨʣʘʥʜʳ, ɻʝʨʤʘʥʠʷ). ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʚ ʵʪʦʡ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ ʧʦʜʛʨʫʧʧʝ ʦʪʩʫʪʩʪʚʫʶʪ ʰʪʘʤʤʳ ʠʟ ʄʦʥʛʦʣʠʠ ʠ ʂʠʪʘʷ. 

2.2.5.2 ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʝʛʤʝʥʪ ʛʝʥʦʤʘ ʈɺ1 

ʇʦ ʩʝʛʤʝʥʪʫ ʈɺ1 ʚʩʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʰʪʘʤʤʳ ʦʪʥʦʩʷʪʩʷ ʢ ʝʚʨʘʟʠʡʩʢʦʡ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʣʠʥʠʠ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʧʪʠʮ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʬʦʨʤʠʨʫʶʪ ʜʚʝ 

ʦʩʥʦʚʥʳʭ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʛʨʫʧʧʳ, ʦʜʥʫ ʠʟ ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʤʦʞʥʦ 

ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʧʦʜʛʨʫʧʧʳ (ʨʠʩʫʥʦʢ 18). ʆʪʜʝʣʴʥʘʷ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʛʨʫʧʧʘ 

ʩʬʦʨʤʠʨʦʚʘʥʘ ʈɺ1 ʰʪʘʤʤʦʚ A/mallard/Dagestan/004/2018, 

A/teal/Dagestan/82/2017 ʠ A/teal/Dagestan/1017/2018, ʘ ʪʘʢʞʝ ʰʪʘʤʤʦʚ, 

ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʚ ʇʝʨʝʜʥʝʡ ɸʟʠʠ, ʖʞʥʦʡ ɸʟʠʠ, ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ, ʉʝʚʝʨʥʦʡ 

ɸʟʠʠ ʠ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʡ ɸʬʨʠʢʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ɽʛʠʧʪʝ (ʥʘʠʙʦʣʝʝ ʩʭʦʞʠ ʩʦ 

ʰʪʘʤʤʦʤ A/mallard/Dagestan/004/2018), ʉʠʙʠʨʠ, ɻʨʫʟʠʠ, ʄʦʥʛʦʣʠʠ ʠ 

ɹʘʥʛʣʘʜʝʰ (ʩʭʦʞʠ ʩʦ ʰʪʘʤʤʦʤ A/teal/Dagestan/1017/2018).  

ɺʪʦʨʫʶ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʫʶ ʛʨʫʧʧʫ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 5 ʧʦʜʛʨʫʧʧ. 

ʉʝʛʤʝʥʪʳ ʈɺ1 ʰʪʘʤʤʦʚ A/pochard/Dagestan/92/2017 ʠ A/teal/Dagestan/141/2017 

ʩʭʦʞʠ ʩ ʈɺ1 ʰʪʘʤʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʦʧʳ (ʏʝʭʠʷ, ʇʦʣʴʰʘ, 

ɺʝʥʛʨʠʷ, ɻʝʨʤʘʥʠʷ), ʘ ʪʘʢʞʝ ʦʜʠʥʦʯʥʳʡ ʰʪʘʤʤ ʩʦ ʩʭʦʞʠʤ ʩʝʛʤʝʥʪʦʤ ʈɺ1 ʙʳʣ 

ʦʙʥʘʨʫʞʝʥ ʚ ʉʠʙʠʨʠ. ʈɺ2 ʰʪʘʤʤʦʚ ʩʫʙʪʠʧʘ H7N3 

A/mallard/Dagestan/1050/2018 ʠ A/mallard/Dagestan/1051/2018 ʬʦʨʤʠʨʫʶʪ 

ʦʪʜʝʣʴʥʫʶ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʢʣʘʩʪʝʨ, ʢ ʢʦʪʦʨʦʤʫ ʥʘʠʙʦʣʝʝ ʛʝʥʝʪʠʯʝʩʢʠ 

ʙʣʠʟʢʠ ʈɺ1 ʰʪʘʤʤʦʚ ʩʫʙʪʠʧʘ H6N2, ʚʳʜʝʣʝʥʥʳʭ ʚ ʂʠʪʘʝ ʚ 2015 ʛʦʜʫ. ʐʪʘʤʤ 

A/teal/Dagestan/670/2017 (H3N8) ʧʦ ʩʝʛʤʝʥʪʫ ʈɺ1 ʩʭʦʞ ʩʦ ʰʪʘʤʤʘʤʠ, ʧʦʟʜʥʝʝ 

ʚʳʜʝʣʝʥʥʳʤʠ (2018) ʥʘ ʦʟ. ʏʘʥʳ (ʉʠʙʠʨʴ). ʈɺ1 ʰʪʘʤʤʦʚ 

A/mallard/Dagestan/1092/2018 ʠ A/mallard/Dagestan/1093/2018 ʩʭʦʞʠ ʩ ʈɺ1 

ʰʪʘʤʤʦʚ, ʨʘʥʝʝ (2016) ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʚ ɽʛʠʧʪʝ. ʉʝʛʤʝʥʪʳ ʈɺ1 ʦʩʪʘʣʴʥʳʭ 

ʰʪʘʤʤʦʚ (A/teal/Dagestan/59/2017, A/teal/Dagestan/120/2017, 

A/gadwall/Dagestan/156/2017, A/teal/Dagestan/57d/2018) ʧʦʜʦʙʥʳ ʈɺ1 h ʪʘʤʤʦʚ   
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ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʧʪʠʮ ʠʟ ɽʚʨʦʧʳ (ɺʝʥʛʨʠʷ, ʍʦʨʚʘʪʠʷ, ʇʦʣʴʰʘ, ʀʪʘʣʠʷ, ɻʝʨʤʘʥʠʷ) 

ʠ ʩ ʪʝʨʨʠʪʦʨʠʠ ʂʘʤʯʘʪʢʠ. 

2.2.5.3 ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʝʛʤʝʥʪʘ ʛʝʥʦʤʘ ʈɸ 

ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʰʪʘʤʤʳ ʧʦ ʩʝʛʤʝʥʪʫ ʈɸ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ɽʚʨʘʟʠʡʩʢʦʡ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʣʠʥʠʠ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʧʪʠʮ ʠ ʬʦʨʤʠʨʫʶʪ ʥʘ ʜʝʥʜʨʦʛʨʘʤʤʝ ʜʚʝ 

ʦʩʥʦʚʥʳʝ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

ʧʦʜʛʨʫʧʧʳ (ʨʠcʫʥʦʢ 19). 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʈɸ ʰʪʘʤʤʦʚ ʧʝʨʚʦʡ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ 

(A/teal/Dagestan/57d/2018, A/mallard/Dagestan/1092/2018 ʠ A/mallard/Dagestan/10

93/2018) ʩʭʦʞʠ ʩ ʈɸ ʰʪʘʤʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ 

(ʄʦʥʛʦʣʠʷ), ʉʝʚʝʨʥʦʡ ɸʟʠʠ (ʉʠʙʠʨʴ), ʖʞʥʦʡ ɸʟʠʠ (ɹʘʥʛʣʘʜʝʰ), ʉʝʚʝʨʦ-

ɺʦʩʪʦʯʥʦʡ ɸʬʨʠʢʠ (ɽʛʠʧʝʪ), ɿʘʧʘʜʥʦʡ ʠ ʉʝʚʝʨʥʦʡ ɽʚʨʦʧʳ (ʅʠʜʝʨʣʘʥʜʳ, 

ʐʚʝʮʠʷ). ʇʨʠ ʵʪʦʤ ʰʪʘʤʤ A/teal/Dagestan/57d/2018 ʧʦ ʩʝʛʤʝʥʪʫ ʈɸ ʥʘʠʙʦʣʝʝ 

ʩʭʦʞ ʩʦ ʰʪʘʤʤʘʤʠ ʠʟ ʉʠʙʠʨʠ (ʦʟ. ʏʘʥʳ), ʘ ʰʪʘʤʤʳ 

A/mallard/Dagestan/1092/2018 ʠ A/mallard/Dagestan/1093/2018 ʧʦʜʦʙʥʳ 

ʚʘʨʠʘʥʪʘʤ ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʚʳʜʝʣʝʥʥʳʤ ʚ ɽʚʨʦʧʝ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʈɸ ʰʪʘʤʤʦʚ ʧʦʜʛʨʫʧʧʳ 2.1 ʚʪʦʨʦʡ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʧʦʜʦʙʥʳ ʈɸ ʰʪʘʤʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʚ ʖʞʥʦʡ ɸʟʠʠ, 

ʇʝʨʝʜʥʝʡ ɸʟʠʠ ʠ ʉʝʚʝʨʥʦʡ ɸʟʠʠ. ʐʪʘʤʤʳ ʞʝ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ ʧʦʜʛʨʫʧʧʳ 

2.2 ʧʦ ʩʝʛʤʝʥʪʫ ʈɸ ʩʭʦʞʠ ʩ ʚʘʨʠʘʥʪʘʤʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʧʪʠʮ, ʚʳʜʝʣʝʥʥʳʤʠ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʉʝʚʝʨʥʦʡ ɸʟʠʠ, ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʠ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ. 

2.2.5.4 ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʝʛʤʝʥʪʘ ʛʝʥʦʤʘ NP 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʝʛʤʝʥʪʦʚ NP ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʱʪʘʤʤʦʚ 

ʦʪʥʦʩʷʪʩʷ ʢ ʝʚʨʘʟʠʡʩʢʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʣʠʥʠʠ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʧʪʠʮ ʠ 

ʬʦʨʤʠʨʫʶʪ ʜʚʝ ʦʩʥʦʚʥʳʭ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʛʨʫʧʧ ʠ ʥʝʩʢʦʣʴʢʦ ʧʦʜʛʨʫʧʧ ʚ 

ʨʘʤʢʘʭ ʵʪʠʭ ʛʨʫʧʧ (ʨʠʩʫʥʦʢ 20). ʇʝʨʚʘʷ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʛʨʫʧʧʘ 

ʩʬʦʨʤʠʨʦʚʘʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ NP ʰʪʘʤʤʦʚ ʠʟ ɼʘʛʝʩʪʘʥʘ, ʘ ʪʘʢʞʝ 

ʰʪʘʤʤʦʚ, ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʚ  ɽʚʨʦʧʝ,  ʇʝʨʝʜʥʝʡ   ɸʟʠʠ,  ɺʦʩʪʦʯʥʦʡ  ɸʟʠʠ ʠ  ʥʘ   
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ʈʠʩʫʥʦʢ 20 ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʝʛʤʝʥʪʘ ʛʝʥʦʤʘ NP ʰʪʘʤʤʦʚ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʧʪʠʮ, 

ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʉʨʝʜʥʝʛʦ ʂʘʩʧʠʷ 

(2017-2019 ʛʛ) 
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ɼʘʣʴʥʝʤ  ɺʦʩʪʦʢʝ.  ʇʨʠ  ʵʪʦʤ  ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ  ʩʝʛʤʝʥʪʘ   NP  

ʰʪʘʤʤʦʚ  A/mallard/Dagestan/1092/2018,    A/mallard/Dagestan/1093/2018,  

A/pochard/Dagestan/92/2017 ʠ A/teal/Dagestan/141/2017 ʩʭʦʞʠ ʩ NP ʨʘʟʣʠʯʥʳʭ 

ʩʫʙʪʠʧʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʚ ɽʚʨʦʧʝ ʠ ʇʝʨʝʜʥʝʡ ɸʟʠʠ, ʘ ʪʘʢʞʝ ʩ NP 

ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ ʩʫʙʪʠʧʘ H5N8, ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʚ ʉʠʙʠʨʠ ʠ ʂʦʨʝʝ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʝʛʤʝʥʪʘ NP ʰʪʘʤʤʘ A/teal/Dagestan/82/2017 ʦʪʥʦʩʠʪʩʷ ʢ 

ʜʨʫʛʦʡ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ ʧʦʜʛʨʫʧʧʝ ʠ ʙʣʠʟʢʘ ʢ NP ʰʪʘʤʤʦʚ ʚʠʨʫʩʘ ʛʨʠʧʧʘ 

ʧʪʠʮ, ʚʳʜʝʣʝʥʥʳʭ ʚ ʇʝʨʝʜʥʝʡ ɸʟʠʠ, ʉʝʚʝʨʥʦʡ ɸʟʠʠ, ɺʦʩʪʦʯʥʦʡ ʠ ʖʛʦ-

ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ.  

ʊʨʝʪʴʷ ʧʦʜʛʨʫʧʧʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ NP ʰʪʘʤʤʘ 

A/teal/Dagestan/670/2017 ʠ ʩʭʦʞʠʤʠ ʩ ʥʝʡ NP ʚʘʨʠʘʥʪʦʚ ʚʠʨʫʩʘ ʛʨʠʧʧʘ, 

ʚʳʜʝʣʝʥʥʳʭ ʚ ɺʦʩʪʦʯʥʦ-ɸʟʠʘʪʩʢʦʤ ʨʝʛʠʦʥʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 1999 ʛʦʜʫ ʚ 

ʅʠʜʝʨʣʘʥʜʘʭ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʰʪʘʤʤʳ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʩʦ ʩʭʦʞʠʤ ʩʝʛʤʝʥʪʦʤ NP. 

ɺʦ ʚʪʦʨʦʡ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ ʛʨʫʧʧʝ ʚʳʜʝʣʷʶʪʩʷ ʰʪʘʤʤʳ 

A/teal/Dagestan/120/2017 ʠ A/teal/Dagestan/1017/2018 ʩʫʙʪʠʧʦʚ H3N8 ʠ H12N5 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʪʦʨʳʝ ʧʦ ʩʝʛʤʝʥʪʫ NP ʩʭʦʞʠ ʤʝʞʜʫ ʩʦʙʦʡ, ʘ ʪʘʢʞʝ ʧʦʜʦʙʥʳ 

ʰʪʘʤʤʘʤ, ʚʳʜʝʣʝʥʥʳʤ ʚ ʉʠʙʠʨʠ, ʍʦʨʚʘʪʠʠ ʠ ɻʨʫʟʠʠ (ʪ.ʝ. ʉʝʚʝʨʥʦʡ ɸʟʠʠ, 

ʇʝʨʝʜʥʝʡ ɸʟʠʠ ʠ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ). ʆʩʪʘʣʴʥʳʝ ʰʪʘʤʤʳ ʚʪʦʨʦʡ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʬʦʨʤʠʨʫʶʪ ʧʦʜʛʨʫʧʧʫ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʦʚʤʝʩʪʥʦ ʩʦ 

ʰʪʘʤʤʘʤʠ ʠʟ ʖʞʥʦʡ ɸʟʠʠ, ʉʝʚʝʨʥʦʡ ɸʟʠʠ, ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʡ ɸʬʨʠʢʠ. 

2.2.5.5 ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʝʛʤʝʥʪʘ ʄʈ 

ʉʝʛʤʝʥʪʳ ʄʈ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʰʪʘʤʤʦʚ, ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʚ ɼʘʛʝʩʪʘʥʝ, 

ʧʨʠʥʘʜʣʝʞʘʪ ʢ ɽʚʨʘʟʠʡʩʢʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʣʠʥʠʠ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʧʪʠʮ. ʅʘ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ ʜʝʥʜʨʦʛʨʘʤʤʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 3 ʦʩʥʦʚʥʳʭ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʛʨʫʧʧʳ (ʨʠʩʫʥʦʢ 21). ʇʝʨʚʫʶ ʦʙʨʘʟʫʶʪ ʥʫʢʣʝʦʪʠʜʥʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʄʈ ʰʪʘʤʤʘ A/teal/Dagestan/82/2017 ʠ ʩʭʦʞʠʝ ʩ ʥʝʡ ʄʈ 

ʰʪʘʤʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʚ ʉʝʚʝʨʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ (ʚ ʪ.ʯ. ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ). 

ʐʪʘʤʤ A/teal/Dagestan/141/2017 ʪʘʢʞʝ  ʧʦ   ʩʝʛʤʝʥʪʫ  ʄʈ   ʧʦʜʦʙʝʥ  ʚʘʨʠʘʥʪʘʤ  
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ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʠʟ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ (ʚ ʪ.ʯ. ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ) ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʩʭʦʞ 

ʩ ʚʠʨʫʩʦʤ ʠʟ ʖʞʥʦʡ ɸʟʠʠ (ɹʘʥʛʣʘʜʝʰ).  

ʉʝʛʤʝʥʪʳ ʄʈ ʦʩʪʘʣʴʥʳʭ ʰʪʘʤʤʦʚ ʚʭʦʜʷʪ ʚ ʪʨʝʪʴʶ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʫʶ 

ʛʨʫʧʧʫ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʶʪ ʪʨʠ ʧʦʜʛʨʫʧʧʳ. ɺ ʧʝʨʚʫʶ ʧʦʜʛʨʫʧʧʫ (3.1) 

ʚʭʦʜʷʪ ʰʪʘʤʤʳ ʠʟ ɼʘʛʝʩʪʘʥʘ ʠ ʩʭʦʞʠʝ ʩ ʥʠʤʠ ʧʦ ʩʝʛʤʝʥʪʫ ʄʈ ʰʪʘʤʤʳ ʩ 

ʪʝʨʨʠʪʦʨʠʠ ɸʟʠʠ (ɺʦʩʪʦʯʥʘʷ, ʇʝʨʝʜʥʷʷ, ʉʝʚʝʨʥʘʷ ʠ ʖʞʥʘʷ), ʘ ʪʘʢʞʝ ʉʝʚʝʨʦ-

ɺʦʩʪʦʯʥʦʡ ɸʬʨʠʢʠ.  ʐʪʘʤʤʳ A/teal/Dagestan/120/2017 ʠ 

A/teal/Dagestan/57d/2018 (ʧʦʜʛʨʫʧʧʘ 3.2) ʥʘʠʙʦʣʝʝ ʩʭʦʞʠ ʩʦ ʰʪʘʤʤʘʤʠ ʠʟ 

ɽʚʨʦʧʳ (ʅʠʜʝʨʣʘʥʜʳ).  

ʄʈ ʰʪʘʤʤʦʚ A/mallard/Dagestan/004/2018, A/mallard/Dagestan/1092/2018, 

A/mallard/Dagestan/1093/2018, A/pochard/Dagestan/92/2017 ʠ 

A/teal/Dagestan/670/2017 (ʧʦʜʛʨʫʧʧʘ 3.3) ʩʭʦʞʠ ʩ ʄʈ ʰʪʘʤʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ 

ʉʝʚʝʨʥʦʡ ɸʟʠʠ, ʖʞʥʦʡ ɸʟʠʠ ʠ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʡ ɸʬʨʠʢʝ. 

2.2.5.6 ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʝʛʤʝʥʪʘ NS 

ʉʝʛʤʝʥʪʳ NS ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʰʪʘʤʤʦʚ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʠʟ ɼʘʛʝʩʪʘʥʘ 

ʦʪʥʦʩʷʪʩʷ ʢ ɽʚʨʘʟʠʡʩʢʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʣʠʥʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʛʣʘʩʥʦ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ ʜʝʥʜʨʦʛʨʘʤʤʝ, ʦʥʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʝ ʢʘʨʜʠʥʘʣʴʥʦ 

ʨʘʟʣʠʯʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʛʨʫʧʧʳ ï ʪ.ʥ. çʘʣʣʝʣʴ ɸè ʠ çʘʣʣʝʣʴ ɺè NS ʚʠʨʫʩʘ 

ʛʨʠʧʧʘ (ʨʠʩʫʥʦʢ 22). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʘʢʚʘʪʦʨʠʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʚʩʪʨʝʯʘʶʪʩʷ 

ʚʠʨʫcʳ ʛʨʠʧʧʘ, ʩʦʜʝʨʞʘʱʠʝ ʥʘʠʙʦʣʝʝ ʛʝʥʝʪʠʯʝʩʢʠ ʨʘʟʣʠʯʥʳʝ ʩʝʛʤʝʥʪʳ NS. 

ɼʘʣʝʝ, ʚ ʨʘʤʢʘʭ ʵʪʠʭ ʛʨʫʧʧ ʩʝʛʤʝʥʪʳ NS ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʦʜʛʨʫʧʧʳ.  

ɺʭʦʜʷʱʠʝ ʚ ʘʣʣʝʣʴ ɸ NS ʰʪʘʤʤʦʚ A/mallard/Dagestan/1092/2018, 

A/mallard/Dagestan/1093/2018 ʠ A/mallard/Dagestan/004/2018 ʩʭʦʞʠ ʩ NS 

ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʧʪʠʮ, ʚʳʜʝʣʝʥʥʳʭ ʚ ɽʚʨʦʧʝ, ʇʝʨʝʜʥʝʡ ɸʟʠʠ, ʖʞʥʦʡ ɸʟʠʠ, 

ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʠ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʡ ɸʬʨʠʢʝ. ʐʪʘʤʤʳ ʚʪʦʨʦʡ ʧʦʜʛʨʫʧʧʳ 

ʘʣʣʝʣʷ ɸ (A/gadwall/Dagestan/156/2017, A/mallard/Dagestan/1050/2018 ʠ 

A/mallard/Dagestan/1051/2018) ʩʭʦʞʠ ʩ ʚʘʨʠʘʥʪʘʤʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʧʪʠʮ ʠʟ 

ɽʚʨʦʧʳ, ʇʝʨʝʜʥʝʡ ɸʟʠʠ, ʉʝʚʝʨʥʦʡ ɸʟʠʠ ʠ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ (ʢʨʫʧʥʳʡ ʢʣʘʩʪʝʨ 

ʰʪʘʤʤʦʚ ʠʟ ʂʠʪʘʷ).   
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ʈʠʩʫʥʦʢ 22 ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʝʛʤʝʥʪʘ ʛʝʥʦʤʘ NS ʰʪʘʤʤʦʚ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʧʪʠʮ, 

ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʉʨʝʜʥʝʛʦ ʂʘʩʧʠʷ 

(2017-2019 ʛʛ) 

  



88 
 

 

NS  ʘʣʣʝʣʷ  ɺ  ʪʘʢʞʝ  ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ  ʥʘ  ʜʚʝ  ʧʦʜʛʨʫʧʧʳ.  

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ NS A/teal/Dagestan/141/2017, A/teal/Dagestan/1017/2018 ʠ 

A/teal/Dagestan/57d/2018 ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠ ʙʣʠʟʢʠ ʢ NS ʰʪʘʤʤʦʚ ʠʟ ɿʘʧʘʜʥʦʡ, 

ʉʝʚʝʨʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ, ʇʝʨʝʜʥʝʡ ɸʟʠʠ, ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʠ ʖʞʥʦʡ 

ɸʟʠʠ (ʚ ʪ.ʯ. ʚʳʜʝʣʝʥʥʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʥʴʰʝ ï ʚ 1999-2009 ʛʛ.). ʆʩʪʘʣʴʥʳʝ 

ʰʪʘʤʤʳ ʘʣʣʝʣʷ ɺ ʬʦʨʤʠʨʫʶʪ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʫʶ ʧʦʜʛʨʫʧʧʫ ʩʦ ʰʪʘʤʤʘʤʠ, 

ʚʳʜʝʣʝʥʥʳʤʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʚ ɸʟʠʘʪʩʢʦʤ ʨʝʛʠʦʥʝ (ɺʦʩʪʦʯʥʘʷ ɸʟʠʷ ʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ, ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ, ʘ ʪʘʢʞʝ ʥʝʩʢʦʣʴʢʦ ʰʪʘʤʤʦʚ ʠʟ ʉʝʚʝʨʥʦʡ ɸʟʠʠ ʠ 

ʇʝʨʝʜʥʝʡ ɸʟʠʠ). 

ʆʙʦʙʱʘʷ ʨʝʟʫʣʴʪʘʪʳ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ 

ʰʪʘʤʤʳ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʧʪʠʮ, ʚʳʜʝʣʝʥʥʳʝ ʚ ʘʢʚʘʪʦʨʠʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ 

ʛʝʥʝʪʠʯʝʩʢʠ ʨʘʟʣʠʯʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʠ ʬʦʨʤʠʨʫʶʪ ʢʣʘʩʪʝʨʳ, ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠ 

ʩʭʦʞʠʭ ʰʪʘʤʤʦʚ ʩ ʚʘʨʠʘʥʪʘʤʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʧʦ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʘʟʠʠ, ʘ ʪʘʢʞʝ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʡ ɸʬʨʠʢʠ. ʉʭʦʞʠʝ ʰʪʘʤʤʳ 

ʚʳʜʝʣʷʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʚ çʤʝʨʠʜʠʘʥʘʣʴʥʦʤè ʥʘʧʨʘʚʣʝʥʠʠ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʨʦʣʝʪʥʳʤ ʧʫʪʷʤ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ʠ ʦʙʨʘʪʥʦ, ʥʦ ʠ ʚ ʰʠʨʦʪʥʦʤ. ʇʨʠ ʵʪʦʤ ʘʨʝʘʣ 

ʬʠʢʩʘʮʠʠ ʩʭʦʞʠʭ ʛʝʥʦʤʥʳʭ ʩʝʛʤʝʥʪʦʚ ʚ ʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʳʭʦʜʠʪ ʟʘ 

ʨʘʤʢʠ ʦʪʜʝʣʴʥʳʭ ʧʨʦʣʝʪʥʳʭ ʧʫʪʝʡ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʤʝʰʠʚʘʥʠʝ ʚ ʢʨʫʧʥʳʭ 

ʘʢʚʘʪʦʨʠʷʭ ʠ ʦʟʝʨʥʳʭ ʩʠʩʪʝʤʘʭ ʨʘʟʣʠʯʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ ʚʠʨʫʩʘ 

ʛʨʠʧʧʘ ʧʪʠʮ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭʩʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʦʣʝʪʥʳʤ ʧʫʪʷʤ. ʆʜʥʘʢʦ, 

ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʰʪʘʤʤʦʚ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʢʦʥʩʝʨʚʘʪʠʚʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʛʝʥʦʤʥʳʭ ʩʝʛʤʝʥʪʦʚ: ʥʘʧʨʠʤʝʨ, ʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʦʜʛʨʫʧʧʳ 2.2 ʘʣʣʝʣʷ ɸ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ ʜʝʥʜʨʦʛʨʘʤʤʳ ʜʣʷ 

ʩʝʛʤʝʥʪʘ NS ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʰʪʘʤʤʦʚ, ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʚ ɺʦʩʪʦʯʥʦ-ɸʟʠʘʪʩʢʦʤ 

ʨʝʛʠʦʥʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ NS ʧʦʜʛʨʫʧʧʳ 2.1 ʪʦʛʦ ʞʝ ʘʣʣʝʣʷ ɸ 

ʭʘʨʘʢʪʝʨʥʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʘʟʠʘʪʩʢʠʭ ʚʘʨʠʘʥʪʦʚ ʚʠʨʫʩʘ, ʥʦ ʠ ʜʣʷ ʝʚʨʦʧʝʡʩʢʠʭ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʘʤʢʘʭ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʜʛʨʫʧʧ ʙʳʣʘ ʧʦʢʘʟʘʥʘ 

ʢʦʥʩʝʨʚʘʪʠʚʥʦʩʪʴ ʩʝʛʤʝʥʪʦʚ ʛʝʥʦʤʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦ ʩʝʛʤʝʥʪʫ NP ʰʪʘʤʤʳ 

A/teal/Dagestan/120/2017 ʠ A/teal/Dagestan/57d/2018, ʘ ʪʘʢʞʝ A/gadwall/Dagestan/
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156/2017 ʠ A/teal/Dagestan/1017/2018 ʧʦʧʘʨʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʩʭʦʞʠ ʤʝʞʜʫ ʩʦʙʦʡ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʙʳʣʠ ʠʟʦʣʠʨʦʚʘʥʳ ʚ ʨʘʟʥʳʝ ʩʝʟʦʥʳ ʩʙʦʨʘ ʦʙʨʘʟʮʦʚ.  

ʆʪʜʝʣʴʥʦ ʙʳʣ ʠʟʫʯʝʥ ʚʠʨʫʩ ʛʨʠʧʧʘ ʅ12 ʩʫʙʪʠʧʘ. ʇʦʩʢʦʣʴʢʫ ʧʦʜʪʠʧ H12 

ʨʝʜʢʦ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʫ ʜʠʢʠʭ ʧʪʠʮ, ʚ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʠʟʫʯʝʥʳ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʨʦʚʝʜʝʥ ʧʦʣʥʦʛʝʥʦʤʥʳʡ ʘʥʘʣʠʟ ʧʷʪʠ ʚʠʨʫʩʦʚ 

H12N5 ʠ ʦʜʥʦʛʦ ʚʠʨʫʩʘ H12N2 ʠ ʧʨʦʚʝʣʠ ʩʨʘʚʥʝʥʠʝ ʩ ʜʘʥʥʳʤʠ ʙʘʟʳ GISAID ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʚʦʣʶʮʠʦʥʥʦʡ ʵʢʦʣʦʛʠʠ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʧʪʠʮ ʚ ʉʝʚʝʨʥʦʡ 

ɽʚʨʘʟʠʠ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʟʜʝʩʴ ʜʘʥʥʳʝ ʠ ʨʝʟʫʣʴʪʘʪʳ ʜʦʧʦʣʥʷʶʪ ʟʥʘʥʠʷ ʦʙ 

ʵʢʦʣʦʛʠʠ ʨʝʜʢʠʭ ʩʫʙʪʠʧʦʚ AIV. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ 

ʧʘʪʦʛʝʥʥʦʛʦ ʨʠʩʢʘ ʵʪʠʭ ʚʘʨʠʘʥʪʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʫʛʨʦʟʳ ʜʣʷ 

ʯʝʣʦʚʝʢʘ. 

ʐʝʩʪʴ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ A/H12Nx ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʪ ʜʠʢʠʭ ʧʝʨʝʣʝʪʥʳʭ 

ʧʪʠʮ ʦʩʝʥʴʶ 2017 ʠ 2018 ʛʛ. ʚ ʨʘʤʢʘʭ ʝʞʝʛʦʜʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʛʨʠʧʧʘ. ɺʩʝ 

ʚʠʨʫʩʳ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʪ ʧʪʠʮ ʩʝʤʝʡʩʪʚʘ Anatidae. ʏʝʪʳʨʝ ʠʟ ʥʠʭ (A/43, 

A/324, A/962 ʠ A/999) ʙʳʣʠ ʠʟʦʣʠʨʦʚʘʥʳ ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʦʜʠʥ ï ʚ 

ʂʘʩʧʠʡʩʢʦʤ ʨʝʛʠʦʥʝ (A/1017), ʦʜʠʥ ï ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʈʦʩʩʠʠ (A/1377-

Amer). ʇʦʜʪʠʧʳ ʚʠʨʫʩʘ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʦʩʥʦʚʝ ʧʝʨʚʠʯʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʛʝʥʦʚ ʛʝʤʘʛʛʣʶʪʠʥʠʥʘ ʠ ʥʝʡʨʘʤʠʥʠʜʘʟʳ. ʇʷʪʴ ʚʠʨʫʩʦʚ ʧʨʠʥʘʜʣʝʞʘʣʠ ʧʦʜʪʠʧʫ 

H12N5, ʠ ʦʜʠʥ ʚʠʨʫʩ ʧʨʠʥʘʜʣʝʞʘʣ ʧʦʜʪʠʧʫ H12N2. ʅʫʢʣʝʦʪʠʜʥʳʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʰʝʩʪʠ ʚʠʨʫʩʦʚ H12 ʜʝʧʦʥʠʨʦʚʘʥʳ ʚ ɻʣʦʙʘʣʴʥʦʡ 

ʠʥʠʮʠʘʪʠʚʝ ʧʦ ʩʦʚʤʝʩʪʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʩʝʭ ʜʘʥʥʳʭ ʦ ʛʨʠʧʧʝ (GISAID) 

ʧʦʜ ʩʣʝʜʫʶʱʠʤʠ ʥʦʤʝʨʘʤʠ: 

EPI_ISL_331295 (A/teal/Chany/324/2017), EPI_ISL_331306 (A/shoveler/Ubinskoe_

Lake/43/2017), EPI_ISL_331307 (A/teal/Dagestan/1017/2018), EPI_ISL_337402 

(A/mallard/Novosibirsk region/962k/2018), EPI_ISL_337571 (A/shoveler/Novosibirs

k region/999k/2018) ʠ EPI_ISL_389024 (A/teal/Russia_Primorje/18-1377/2018). 

ɼʣʷ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ H12 

HA, N2 ʠ N5 NA, ʘ ʪʘʢʞʝ ʚʥʫʪʨʝʥʥʠʝ ʛʝʥʳ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ GISAID (ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʥʘ ʤʘʡ 2020). ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ AIV , ʢʦʪʦʨʳʝ ʧʦʣʫʯʝʥʳ ʚ 

ʌʝʜʝʨʘʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʮʝʥʪʨʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʠ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ 
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ʤʝʜʠʮʠʥʳ, ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʠ ʚʳʨʦʚʥʝʥʳ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʠʟ GISAID. 

ʇʦʩʣʝ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʤ 

ʘʥʘʣʠʟʝ, ʚʳʧʦʣʥʝʥʥʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ FastTree. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢʣʘʜʝ ʩ ʫʯʘʩʪʠʝʤ ʨʦʩʩʠʡʩʢʠʭ ʠʟʦʣʷʪʦʚ ʠʟ ʥʘʩʪʦʷʱʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʠ ʠʟʚʣʝʯʝʥʳ ʠʟ ʧʝʨʚʦʛʦ ʫʟʣʘ, ʛʜʝ ʟʥʘʯʝʥʠʝ bootstrap-ʘʥʘʣʠʟʘ 

ʜʦʩʪʠʛʣʦ Ó95% ʦʪ ʧʝʨʠʬʝʨʠʠ ʢʣʘʜʳ, ʠ ʦʪʦʙʨʘʥʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʬʠʣʦʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ɺʩʝ ʠʟʦʣʷʪʳ H12N5 ʚ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʟʜʝʣʷʣʠ ʥʝʩʢʦʣʴʢʦ 

ʩʝʛʤʝʥʪʦʚ ʩ AIV  ʚ ʖʞʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ, ʪʘʢʠʭ ʢʘʢ ɹʘʥʛʣʘʜʝʰ, ʀʥʜʠʷ, 

ʂʠʪʘʡ, ʂʦʨʝʷ ʠ ʗʧʦʥʠʷ. ɼʣʷ ʢʘʩʧʠʡʩʢʦʛʦ ʰʪʘʤʤʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ 

ʚʝʨʦʷʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʝʛʤʝʥʪʦʚ, ʢʦʪʦʨʘʷ ʜʦʢʘʟʳʚʘʝʪ ʥʘʣʠʯʠʝ 

ʛʝʪʝʨʦʣʦʛʠʯʥʦʛʦ ʛʝʥʥʦʛʦ ʧʫʣʘ ʫ ʚʠʨʫʩʦʚ ʞʠʚʦʪʥʳʭ ʂʘʩʧʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

ɻʝʥʝʪʠʯʝʩʢʘʷ ʩʚʷʟʴ AIV, ʚʳʜʝʣʝʥʥʳʭ ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʩ AIV  ʧʦ 

ʚʩʝʤʫ ɽʚʨʘʟʠʡʩʢʦʤʫ ʢʦʥʪʠʥʝʥʪʫ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʘ ʧʝʨʝʢʨʳʚʘʥʠʝʤ 

ʥʝʩʢʦʣʴʢʠʭ ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʫʪʝʡ, ʚʢʣʶʯʘʷ ʏʝʨʥʦʤʦʨʩʢʦ-ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʡ, 

ɺʦʩʪʦʯʥʦʘʬʨʠʢʘʥʩʢʠʡ ï ɿʘʧʘʜʥʦ-ɸʟʠʘʪʩʢʠʡ, ʎʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʠʡ ʧʨʦʣʝʪʥʳʡ 

ʧʫʪʴ ʠ ɺʦʩʪʦʯʥʦ-ɸʟʠʘʪʩʢʠʡï ɸʚʩʪʨʘʣʠʡʩʢʠʡ ʧʨʦʣʝʪʥʳʝ ʧʫʪʠ ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ 

ʦʙʣʘʩʪʠ.  

ʊʦʯʢʠ ʚʳʜʝʣʝʥʠʷ ʚʠʨʫʩʦʚ A/324, A/962, A/999 ʠ A/43 ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ 

ʶʛʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦ-

ʂʘʟʘʭʩʪʘʥʩʢʦ-ʂʘʩʧʠʡʩʢʦʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʧʪʠʮ, ʠ ʨʘʩʧʦʣʦʞʝʥʳ 

ʥʘ ʧʝʨʝʩʝʯʝʥʠʝ ʪʨʝʭ ʧʨʦʣʝʪʥʳʭ ʧʫʪʝʡ: ʩʨʝʜʥʝʘʟʠʘʪʩʢʦʛʦ, ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ. 

ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʠʡ ʧʨʦʣʝʪ (CAF), ʪʘʢʞʝ ʥʘʟʳʚʘʝʤʳʡ ʎʝʥʪʨʘʣʴʥʦ-ʘʟʠʘʪʩʢʦ-

ʠʥʜʠʡʩʢʠʤ ʠʣʠ ʎʝʥʪʨʘʣʴʥʦ-ʘʟʠʘʪʩʢʦ-ʶʞʥʦ-ʘʟʠʘʪʩʢʠʤ, ʷʚʣʷʝʪʩʷ ʧʨʦʣʝʪʦʤ, 

ʦʭʚʘʪʳʚʘʶʱʠʤ ʙʦʣʴʰʫʶ ʢʦʥʪʠʥʝʥʪʘʣʴʥʫʶ ʦʙʣʘʩʪʴ ɽʚʨʘʟʠʠ ʤʝʞʜʫ ʉʝʚʝʨʥʳʤ 

ʃʝʜʦʚʠʪʳʤ ʦʢʝʘʥʦʤ ʠ ʀʥʜʠʡʩʢʠʤ ʦʢʝʘʥʦʤ ʠ ʩʚʷʟʘʥʥʳʤʠ ʦʩʪʨʦʚʥʳʤʠ ʮʝʧʷʤʠ. 

ɿʘʧʘʜʥʘʷ ʯʘʩʪʴ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, ʛʜʝ ʙʳʣ ʚʳʜʝʣʝʥ ʚʠʨʫʩ A/1017, ʩʚʷʟʘʥʘ 

ʩ ʜʚʫʤʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ ʧʪʠʮ: ʟʘʧʘʜʥʦʩʠʙʠʨʩʢʦʡ - ʢʘʟʘʭʩʪʘʥʩʢʦ-

ʢʘʩʧʠʡʩʢʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʝʚʨʦʧʝʡʩʢʦʡ - ʶʞʥʦʝʚʨʦʧʝʡʩʢʦʡ ʠ ʨʘʩʧʦʣʦʞʝʥʘ ʚ 

ʨʘʡʦʥʝ ʧʝʨʝʩʝʯʝʥʠʷ ʜʚʫʭ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʡ ʧʨʦʣʝʪʥʳʭ ʧʫʪʝʡ. ɼʣʷ 
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ʪʝʨʨʠʪʦʨʠʠ ʂʘʩʧʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ ɼʘʛʝʩʪʘʥʘ ʘʟʠʘʪʩʢʦ-ʚʦʩʪʦʯʥʦʘʬʨʠʢʘʥʩʢʠʡ 

ʧʨʦʣʝʪʥʳʡ ʧʫʪʴ ʠʤʝʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ. ʇʪʠʮʳ ʝʞʝʛʦʜʥʦ ʣʝʪʘʶʪ ʚʜʦʣʴ ʵʪʦʛʦ 

ʧʫʪʠ ʚ ʨʘʡʦʥʳ ʨʘʟʤʥʦʞʝʥʠʷ ʚ ʙʦʨʝʘʣʴʥʦʡ ɸʨʢʪʠʢʝ, ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʡ ʠ 

ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʷʭ ʈʦʩʩʠʠ, ʥʘ ʋʨʘʣʝ, ʚ ʉʝʚʝʨʥʦʤ ʂʘʟʘʭʩʪʘʥʝ, 

ʇʦʚʦʣʞʴʝ ʠ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʂʘʩʧʠʷ, ʘ ʟʘʪʝʤ ʦʙʨʘʪʥʦ. ɸʟʠʘʪʩʢʦ-

ʚʦʩʪʦʯʥʦʘʬʨʠʢʘʥʩʢʠʡ ʧʨʦʣʝʪʥʳʡ ʧʫʪʴ ð ʵʪʦ ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʳʡ ʤʘʨʰʨʫʪ, ʧʦ 

ʢʦʪʦʨʦʤʫ ʤʥʦʛʠʝ ʚʠʜʳ ʧʪʠʮ ʝʞʝʛʦʜʥʦ ʤʠʛʨʠʨʫʶʪ ʤʝʞʜʫ ʩʨʝʜʠʥʥʦ-

ʧʘʣʝʘʨʢʪʠʯʝʩʢʠʤʠ ʤʝʩʪʘʤʠ ʨʘʟʤʥʦʞʝʥʠʷ ʚ ɸʟʠʠ ʠ ʥʝ ʨʘʟʤʥʦʞʘʶʱʠʤʠʩʷ 

ʫʯʘʩʪʢʘʤʠ ʚ ʚʦʩʪʦʯʥʦʡ ʠ ʶʞʥʦʡ ʯʘʩʪʷʭ ɸʬʨʠʢʠ (ʕ.ɺ. ʂʫʤʘʨʠ, 2020). ʇʦʵʪʦʤʫ, 

ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʦʯʝʢ ʠʟʦʣʷʮʠʠ ʚʠʨʫʩʘ H12 ʚ ʉʠʙʠʨʠ ʠ 

ʂʘʩʧʠʡʩʢʦʤ ʤʦʨʝ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʢʘʨʪʳ ʠ ʘʥʘʣʠʟ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʜʝʨʝʚʴʝʚ, ʯʪʦʙʳ ʧʨʝʜʧʦʣʦʞʠʪʴ ʩʚʷʟʠ ʤʝʞʜʫ ʠʩʩʣʝʜʫʝʤʳʤʠ 

ʩʝʛʤʝʥʪʘʤʠ ʠ ʜʨʫʛʠʤʠ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠ ʧʦʜʦʙʥʳʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʧʫʣʘʤʠ 

ʚʠʨʫʩʦʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʚ ɽʛʠʧʪʝ, ʥʘ ʂʘʚʢʘʟʝ (ɻʨʫʟʠʷ), ʖʞʥʘʷ ʠ 

ʎʝʥʪʨʘʣʴʥʘʷ ɽʚʨʦʧʘ, ɹʘʣʢʘʥʳ, ʄʦʥʛʦʣʠʷ ʠ ʂʠʪʘʡ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ H12N2 AIV  ʦʙʣʘʜʘʝʪ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʤ ʛʝʥʥʳʤ 

ʩʦʯʝʪʘʥʠʝʤ: ʪʨʠ ʩʝʛʤʝʥʪʘ ʛʝʥʦʤʘ A/1377-Amer (HA, NP ʠ NS) ʩ ɼʘʣʴʥʝʛʦ 

ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʣʠʥʠʠ, ʪʦʛʜʘ 

ʢʘʢ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʩʝʛʤʝʥʪʳ (PB2, PB1, PA, NA, MP) ʦʪʥʦʩʷʪʩʷ ʢ ʝʚʨʘʟʠʡʩʢʠʤ 

ʚʘʨʠʘʥʪʘʤ AIV. ʈʦʜʩʪʚʝʥʥʳʝ ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʝ ʰʪʘʤʤʳ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʥʝ 

ʪʦʣʴʢʦ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʢʦʥʪʠʥʝʥʪʘ (ɸʣʷʩʢʘ ʠ ʂʘʥʘʜʘ), ʢʦʪʦʨʘʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠ 

ʙʣʠʟʢʘ ʢ ʨʦʩʩʠʡʩʢʦʤʫ ɼʘʣʴʥʝʤʫ ɺʦʩʪʦʢʫ, ʥʦ ʠ ʧʦ ʚʩʝʡ ɸʤʝʨʠʢʝ, ʚʢʣʶʯʘʷ 

ʖʞʥʫʶ ɸʤʝʨʠʢʫ ʠ ʦʙʘ ʧʦʙʝʨʝʞʴʷ (ɿʘʧʘʜ ʠ ɺʦʩʪʦʢ). ɺ ʮʝʣʦʤ ʠʟʦʣʷʪʳ ʠʟ 

ʉʠʙʠʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠʤʝʣʠ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʩʭʦʜʩʪʚʦ ʩ AIV  ʨʘʟʥʳʭ ʧʦʜʪʠʧʦʚ, 

ʚʳʜʝʣʝʥʥʳʭ ʯʝʨʝʟ ɽʚʨʘʟʠʡʩʢʠʡ ʢʦʥʪʠʥʝʥʪ ʦʪ ɿʘʧʘʜʥʦʡ ʠ ʉʝʚʝʨʥʦʡ ɽʚʨʦʧʳ ʥʘ 

ʟʘʧʘʜʝ ʜʦ ʂʘʤʯʘʪʢʠ ʠ ʗʧʦʥʠʠ ʥʘ ʚʦʩʪʦʢʝ ʠ ʦʪ ʉʠʙʠʨʠ ʥʘ ʩʝʚʝʨʝ ʜʦ ɹʘʥʛʣʘʜʝʰ, 

ɽʛʠʧʝʪ, ʠ ʇʘʢʠʩʪʘʥ ʥʘ ʶʛʝ. ʂʨʦʤʝ ʪʦʛʦ, ʩʠʙʠʨʩʢʠʝ ʰʪʘʤʤʳ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʠ ʦʙʨʘʟʫʶʪ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ ʨʘʟʣʠʯʘʶʪʩʷ ʜʣʷ ʨʘʟʥʳʭ 

ʩʝʛʤʝʥʪʦʚ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʤʝʰʝʥʠʝ ʚ ʉʠʙʠʨʩʢʦʤ ʨʝʛʠʦʥʝ ʨʘʟʣʠʯʥʳʭ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ ʚʠʨʫʩʘ ʧʪʠʯʴʝʛʦ ʛʨʠʧʧʘ, ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʚ ɽʚʨʘʟʠʠ.  
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ʀʥʪʝʨʝʩʥʦ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʯʥʳʝ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʩʚʷʟʠ ʤʝʞʜʫ 

ʰʪʘʤʤʘʤʠ ʠʟ ʉʠʙʠʨʠ ʠ ʰʪʘʤʤʘʤʠ, ʚʳʜʝʣʝʥʥʳʤʠ ʚ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ (ʖʛʦ-

ɺʦʩʪʦʯʥʳʡ ʂʠʪʘʡ, ʗʧʦʥʠʷ, ʂʦʨʝʷ ʠ ʊʘʠʣʘʥʜ), ʦʥʠ ʥʝ ʧʦʭʦʞʠ ʥʘ ʥʘʰ ʰʪʘʤʤ 

A/1377-Amer, ʢʦʪʦʨʳʡ ʚʳʜʝʣʝʥ ʚ ɺʦʩʪʦʯʥʦʘʟʠʘʪʩʢʦʤ ʨʝʛʠʦʥʝ ʠ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥ (ʧʦ ʩʝʛʤʝʥʪʘʤ PB1, PB2, PA ʠ MP) ʩ ʚʘʨʠʘʥʪʘʤʠ AIV , 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʚ ʦʩʥʦʚʥʦʤ ʚʳʜʝʣʝʥʳ ʚ ʗʧʦʥʠʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʰʪʘʤʤʘ 

ʛʝʥʥʦʛʦ ʩʝʛʤʝʥʪʘ A/1017 ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʩʠʙʠʨʩʢʠʤ ʰʪʘʤʤʘʤ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ AIV , 

ʦʙʣʘʜʘʶʱʠʝ ʵʪʠʤʠ ʛʝʥʘʤʠ, ʤʦʛʫʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʧʝʨʝʣʝʪʥʳʤʠ ʧʪʠʮʘʤʠ, 

ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʵʪʠ ʨʘʡʦʥʳ ʚʜʦʣʴ ɺʦʩʪʦʯʥʦ-ɸʬʨʠʢʘʥʩʢʦʛʦ, ɿʘʧʘʜʥʦ-

ɸʟʠʘʪʩʢʦʛʦ ʠʣʠ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʛʦ ʧʨʦʣʝʪʥʦʛʦ ʧʫʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʝʣʦʛʦ ʨʷʜʘ ʰʪʘʤʤʦʚ ʜʦʢʘʟʳʚʘʶʪ ʥʘʣʠʯʠʝ 

ʛʝʪʝʨʦʣʦʛʠʯʥʦʛʦ ʛʝʥʥʦʛʦ ʧʫʣʘ ʫ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʧʪʠʮ ʂʘʩʧʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

2.2.5.7 ɿʘʢʣʶʯʝʥʠʝ ʧʦ ʨʘʟʜʝʣʫ çʄʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʠ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʝʛʤʝʥʪʦʚ ʚʥʫʪʨʝʥʥʠʭ ʙʝʣʢʦʚè 

ɺ ʮʝʣʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʵʪʘʧʘ ʨʘʙʦʪʳ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʝʛʤʝʥʪʦʚ 

ʚʥʫʪʨʝʥʥʠʭ ʙʝʣʢʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʠʛʨʘʶʪ ʨʦʣʠ ʚ ʢʘʯʝʩʪʚʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʘʥʪʠʛʝʥʦʚ ʠ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʛʤʝʥʪʘʤʠ HA 

ʠ NA. ʆʙʥʘʨʫʞʝʥʳ ʨʘʟʣʠʯʥʳʝ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʧʘʪʪʝʨʥʳ, ʦʜʥʘʢʦ ʧʦʢʘʟʘʥʘ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʩʝʛʤʝʥʪʦʚ ʢ ʢʣʘʩʩʠʯʝʩʢʠʤ ʝʚʨʘʟʠʡʩʢʠʤ ʚʘʨʠʘʥʪʘʤ ʩʝʛʤʝʥʪʦʚ 

ʚʠʨʫʩʦʚ ʜʠʢʠʭ ʧʪʠʮ (Eurasian Avian-like). ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʷʚʣʷʣʦʩʴ 

ʜʝʪʘʣʴʥʦʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʠ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʰʪʘʤʤʦʚ ʨʝʜʢʠʭ ʩʫʙʪʠʧʦʚ, ʢ ʢʦʪʦʨʳʤ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʦʪʥʝʩʝʥʳ 

ʰʪʘʤʤʳ H7N3, H10N5 ʀ H12N5. ɺʳʙʦʨ ʦʙʫʩʣʦʚʣʝʥ ʢʨʠʪʝʨʠʝʤ ʥʦʚʠʟʥʳ, ʪʘʢ 

ʢʘʢ ʧʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʦʥʠ ʷʚʣʷʶʪʩʷ ʤʝʥʝʝ 

ʠʟʫʯʝʥʥʳʤʠ ʠ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʚʠʨʫʩʳ ʠʟ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ 

(ʧʪʠʮ ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʛʨʫʧʧ). ɼʣʷ ʥʠʭ ʧʨʦʚʝʜʝʥ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʝʛʤʝʥʪʦʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʛʣʠʢʦʧʨʦʪʝʠʥʦʚ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ. ʐʪʘʤʤʳ ʥʘʠʙʦʣʝʝ 
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ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʧʦʧʫʣʷʮʠʷʭ ʜʠʢʠʭ ʧʪʠʮ H1N1, H3N8, H4N6 ʙʳʣʠ 

ʠʩʢʣʶʯʝʥʳ ʠʟ ʵʪʦʡ ʟʘʜʘʯʠ. ɼʣʷ ʪʘʢʠʭ ʰʪʘʤʤʦʚ ʝʩʪʴ ʙʦʣʝʝ ʦʙʰʠʨʥʘʷ ʜʦʩʪʫʧʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʨʢʝʨʦʚ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʙʫʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

2.2.6 ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʛʝʥʝʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʥʠʟʢʦʧʘʪʦʛʝʥʥʳʭ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ H7N3 ʩʫʙʪʠʧʘ 

ɺʠʨʫʩ ʛʨʠʧʧʘ H7Nx ʩʫʙʪʠʧʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʜʣʷ ʚʝʪʝʨʠʥʘʨʠʠ ʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʪʘʢ ʢʘʢ ʚʳʟʳʚʘʝʪ ʵʧʠʟʦʦʪʠʠ ʩʨʝʜʠ ʜʦʤʘʰʥʠʭ ʧʪʠʮ, ʘ ʪʘʢʞʝ 

ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʣʝʪʘʣʴʥʳʝ ʩʣʫʯʘʠ ʟʘʙʦʣʝʚʘʥʠʷ ʯʝʣʦʚʝʢʘ. ʅʘ ʟʘʧʘʜʥʦʤ ʧʦʙʝʨʝʞʴʝ 

ʉʨʝʜʥʝʛʦ ʂʘʩʧʠʷ ʥʘʤʠ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʜʚʘ ʥʦʚʳʭ ʚʠʨʫʩʘ H7N3 ï ʩʫʙʪʠʧʘ ʦʪ 

ʜʚʫʭ ʦʩʦʙʝʡ ʢʨʷʢʚʳ ʦʙʳʢʥʦʚʝʥʥʦʡ: A/mallard/Dagestan/1050/2018(H7N3) ʠ 

A/mallard/Dagestan/1051/2018(H7N3). ʍʦʪʷ ʧʨʠʢʘʩʧʠʡʩʢʠʝ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʝ 

ʫʛʦʜʴʷ ʷʚʣʷʶʪʩʷ ʤʝʩʪʘʤʠ ʛʥʝʟʜʦʚʘʥʠʷ, ʟʠʤʦʚʢʠ ʠ ʦʩʪʘʥʦʚʢʠ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 

ʤʠʛʨʠʨʫʶʱʠʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ, ʩʦʛʣʘʩʥʦ ʠʤʝʶʱʝʡʩʷ ʣʠʪʝʨʘʪʫʨʝ, 

ʠʟʦʣʷʮʠʷ ʧʦʜʪʠʧʘ H7 AIV, ʧʦ-ʚʠʜʠʤʦʤʫ, ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʨʝʜʢʠʤ ʩʦʙʳʪʠʝʤ ʚ 

ʂʘʩʧʠʡʩʢʦʤ ʨʝʛʠʦʥʝ ʚ ʯʘʩʪʥʦʩʪʠ, ʠ ʚ ʈʦʩʩʠʠ ʚ ʮʝʣʦʤ. ɺ ʥʘʩʪʦʷʱʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʮʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʛʝʥʝʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ 

ʧʘʪʦʛʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. 

2.2.6.1 ʇʘʪʦʛʝʥʥʦʩʪʴ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ H7N3 ʩʫʙʪʠʧʘ ʜʣʷ ʢʫʨ ʠ ʤʳʰʝʡ 

ɺʥʫʪʨʠʚʝʥʥʳʡ  ʪʝʩʪ  ʥʘ  ʠʥʜʝʢʩ  ʧʘʪʦʛʝʥʥʦʩʪʠ   (IVPI) ʜʣʷ 

ʰʪʘʤʤʦʚ ʚʠʨʫʩʘ  ʛʨʠʧʧʘ  ʅ7N3ʩʫʙʪʠʧʘ  A/mallard/Dagestan/1050/2018  ʠ  

A/mallard/Dagestan/1051/2018 ʧʨʦʚʦʜʠʣʠ, ʢʘʢ ʦʧʠʩʘʥʦ ʚ ʈʫʢʦʚʦʜʩʪʚʝ WOAH 

(WOAH, 2018; I.P. Mo et al., 1997). ɺʦ ʚʨʝʤʷ ʪʝʩʪʘ IVPI ʫ ʮʳʧʣʷʪ, ʟʘʨʘʞʝʥʥʳʭ 

ʜʚʫʤʷ ʚʠʨʫʩʘʤʠ H7, ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʥʠʢʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʚʝʜʝʥʠʠ ʠʣʠ 

ʧʨʦʷʚʣʝʥʠʡ ʙʦʣʝʟʥʠ. ʆʙʘ ʠʟʦʣʷʪʘ ʠʤʝʣʠ ʧʦʢʘʟʘʪʝʣʠ IVPI 0 ʠ ʥʝ ʙʳʣʠ 

ʧʘʪʦʛʝʥʥʳʤʠ ʜʣʷ ʮʳʧʣʷʪ (WOAH, 2018). 

ʏʪʦʙʳ ʦʮʝʥʠʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʨʝʧʣʠʢʘʮʠʠ ʚʠʨʫʩʦʚ 

A/mallard/Dagestan/1050/2018 ʠ A/mallard/Dagestan/1051/2018 ʫ ʤʳʰʝʡ, ʩʦʨʦʢ 
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6 ʥʝʜʝʣʴʥʳʭ ʤʳʰʝʡ BALB/c ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ 

ʠ ʢʦʥʪʨʦʣʴʥʫʶ, ʧʦ 20 ʤʳʰʝʡ ʚ ʢʘʞʜʦʡ. ɾʠʚʦʪʥʳʭ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ 

ʘʥʝʩʪʝʟʠʨʦʚʘʣʠ ʠ ʠʥʪʨʘʥʘʟʘʣʴʥʦ ʠʥʦʢʫʣʠʨʦʚʘʣʠ 10
6
 ʵʤʙʨʠʦʥʘʣʴʥʳʤʠ 

ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʜʦʟʘʤʠ (EID50) ʚʠʨʫʩʘ ʚ 50 ʤʢʣ ʘʣʣʘʥʪʦʠʩʥʦʡ ʞʠʜʢʦʩʪʠ. ɻʨʫʧʧʝ 

ʤʳʰʝʡ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ (n = 20) ʠʥʪʨʘʥʘʟʘʣʴʥʦ ʚʚʦʜʠʣʠ 50 ʤʢʣ PBS. 

ʄʳʰʝʡ ʚʟʚʝʰʠʚʘʣʠ ʠ ʥʘʙʣʶʜʘʣʠ ʝʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ 14 ʜʥʝʡ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ 

(d.p.i.). ʊʨʝʭ ʤʳʰʝʡ ʠʟ ʢʘʞʜʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦʜʚʝʨʛʘʣʠ ʵʚʪʘʥʘʟʠʠ 

3, 5, 7 ʠ 10 ʜʥʝʡ ʚ ʩʫʪʢʠ, ʠ ʦʙʨʘʟʮʳ ʣʝʛʦʯʥʦʡ ʪʢʘʥʠ ʩʦʙʠʨʘʣʠ ʚ ʘʩʝʧʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʜʣʷ ʪʠʪʨʦʚʘʥʠʷ ʚʠʨʫʩʘ.  

ʅʘ 21 ʜʝʥʴ ʦʩʪʘʚʰʠʝʩʷ ʞʠʚʦʪʥʳʝ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʵʚʪʘʥʘʟʠʠ, ʙʳʣʠ 

ʩʦʙʨʘʥʳ ʦʙʨʘʟʮʳ ʢʨʦʚʠ ʠ ʧʦʣʫʯʝʥʘ ʩʳʚʦʨʦʪʢʘ. ʆʙʨʘʟʮʳ ʩʳʚʦʨʦʪʢʠ ʙʳʣʠ 

ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ HI-ʘʥʘʣʠʟʘ ʥʘ ʚʳʷʚʣʝʥʠʝ ʘʥʪʠʪʝʣ ʢ ʚʠʨʫʩʘʤ 

A/mallard/Dagestan/1050/2018 ʠ A/mallard/Dagestan/1051/2018. 

ʄʳ ʦʮʝʥʠʣʠ ʧʘʪʦʛʝʥʥʦʩʪʴ ʚʠʨʫʩʦʚ A/mallard/Dagestan/1050/2018 (H7N3) 

ʠ A/mallard/Dagestan/1051/2018 (H7N3) ʫ 6-ʥʝʜʝʣʴʥʳʭ ʤʳʰʝʡ BALB/c. ɺ ʦʙʝʠʭ 

ʛʨʫʧʧʘʭ ʤʳʰʠ ʥʝ ʪʝʨʷʣʠ ʚ ʚʝʩʝ ʠ ʥʝ ʧʨʦʷʚʣʷʣʠ ʜʨʫʛʠʭ ʧʨʠʟʥʘʢʦʚ ʟʘʙʦʣʝʚʘʥʠʷ. 

ɸʢʪʠʚʥʘʷ ʨʝʧʣʠʢʘʮʠʷ ʚ ʣʝʛʢʠʭ ʥʝ ʥʘʙʣʶʜʘʣʘʩʴ ʥʠ ʩ ʧʦʤʦʱʴʶ ʇʎʈ, ʥʠ ʧʨʠ 

ʟʘʨʘʞʝʥʠʠ ʢʣʝʪʦʢ MDCK. ʅʘ 21 ʜʝʥʴ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʙʳʣʠ ʚʟʷʪʳ ʩʳʚʦʨʦʪʢʠ ʠ 

ʦʧʨʝʜʝʣʝʥʳ ʪʠʪʨʳ ʈʊɻɸ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʦʙʘ 

ʚʠʨʫʩʘ ʧʦʜʪʠʧʘ H7N3 ʥʝʧʘʪʦʛʝʥʥʳ ʜʣʷ ʤʳʰʝʡ ʠ ʥʝ ʨʝʧʣʠʮʠʨʫʶʪʩʷ ʵʬʬʝʢʪʠʚʥʦ 

ʚ ʣʝʛʢʠʭ ʤʳʰʝʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʰʪʘʤʤʳ ʧʨʦʷʚʣʷʶʪ ʘʥʪʠʛʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʥʘ 

ʤʦʜʝʣʷʭ ʤʳʰʝʡ. 

2.2.6.2 ʄʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ H7N3 ʩʫʙʪʠʧʘ 

ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʦʣʥʦʛʝʥʦʤʥʳʝ ʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʣʷ 

ʚʠʨʫʩʦʚ ʠ ʟʘʜʝʧʦʥʠʨʦʚʘʥʳ ʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʙʘʟʫ GISAID ʧʦʜ ʩʣʝʜʫʶʱʠʤʠ 

ʥʦʤʝʨʘʤʠ: EPI_ISL_331289 ʜʣʷ A/mallard/Dagestan/1050/2018; EPI_ISL_331290 

ʜʣʷ A/mallard/Dagestan/1051/2018. 

ʄʦʣʝʢʫʣʷʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʜʣʷ ʦʮʝʥʢʠ ʥʘʣʠʯʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ, ʧʦʪʝʥʮʠʘʣʴʥʦ 
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ʚʣʠʷʶʱʠʭ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ A/mallard/Dagestan/1050/2018 ʠ 

A/mallard/Dagestan/1051/2018. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ ʤʘʨʢʝʨʳ, 

ʢʦʪʦʨʳʝ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʩʚʷʟʘʥʳ ʩ ʧʘʪʦʛʝʥʥʦʩʪʴʶ AIV, ʘʜʘʧʪʘʮʠʝʡ ʭʦʟʷʠʥʘ 

(ʥʘʧʨʠʤʝʨ, ʩʚʷʟʳʚʘʥʠʝʤ ʩ ʨʝʮʝʧʪʦʨʦʤ ʠ ʨʝʧʣʠʢʘʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ) ʠ 

ʧʝʨʝʜʘʯʝʡ, ʙʳʣʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ, ʢʘʢ ʦʧʠʩʘʥʦ Suttie et al. (A. Suttie et al., 2019) 

ʠ Manz et al. (B. Manz et al., 2013). ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʚ ʵʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ, ʩʥʘʯʘʣʘ ʙʳʣʠ ʚʳʨʦʚʥʝʥʳ ʩ ʚʳʙʨʘʥʥʳʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ, 

ʜʦʩʪʫʧʥʳʤʠ ʚ GISAID, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ CLUSTAL_X 

(J.D. Thompson et al., 1997), ʘ ʟʘʪʝʤ ʦʪʨʝʜʘʢʪʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ BioEdit 7.05 

(T.A. Hall et al., 1999). ɻʝʥʳ NA ʠ M2 ʠʟʦʣʷʪʦʚ H7N3 ʪʘʢʞʝ ʙʳʣʠ ʧʨʦʚʝʨʝʥʳ, 

ʢʘʢ ʦʧʠʩʘʥʦ ʨʘʥʝʝ, ʥʘ ʥʘʣʠʯʠʝ ʠʟʚʝʩʪʥʳʭ ʤʫʪʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ 

ʢ ʠʥʛʠʙʠʪʦʨʘʤ ʥʝʡʨʘʤʠʥʠʜʘʟʳ ʠ ʘʜʘʤʘʥʪʘʥʘʤ (M.S. Song et al., 2015; 

L.V. Gubareva et al., 2006). 

ʉʪʨʫʢʪʫʨʘ ʩʘʡʪʘ ʨʘʩʱʝʧʣʝʥʠʷ HA ʦʙʦʠʭ ʰʪʘʤʤʦʚ H7N3 ʧʦʢʘʟʘʣʘ 

ʦʪʩʫʪʩʪʚʠʝ ʦʩʥʦʚʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʵʪʠ ʚʠʨʫʩʳ ʥʝʩʫʪ 

ʤʘʨʢʝʨʳ ʥʠʟʢʦʡ ʧʘʪʦʛʝʥʥʦʩʪʠ ʚ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ 

(PELPKGR/GLF) (ʪʘʙʣʠʮʘ 6). ɸʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʩʘʡʪʦʚ ʩʚʷʟʳʚʘʥʠʷ 

ʨʝʮʝʧʪʦʨʦʚ ʚ ʙʝʣʢʘʭ HA ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣ ʦ ʧʨʝʜʧʦʯʪʝʥʠʠ Ŭ 2,3-ʩʚʷʟʘʥʥʳʭ 

ʨʝʮʝʧʪʦʨʦʚ ʩʠʘʣʦʚʦʡ ʢʠʩʣʦʪʳ, ʢʦʪʦʨʳʝ ʧʨʝʦʙʣʘʜʘʶʪ ʫ ʚʠʜʦʚ ʧʪʠʮ (ʪʘʙʣʠʮʘ 6).  

ʆʙʘ ʰʪʘʤʤʘ ʠʤʝʣʠ ʧʦʣʥʦʨʘʟʤʝʨʥʳʡ ʛʝʥ NA; ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ 

ʘʤʠʥʦʢʠʩʣʦʪʥʦʡ ʜʝʣʝʮʠʠ ʩʪʝʙʣʝʚʦʡ ʦʙʣʘʩʪʠ ʙʝʣʢʘ NA, ʩʚʷʟʘʥʥʦʡ ʩ ʘʜʘʧʪʘʮʠʝʡ 

H7 ʢ ʜʦʤʘʰʥʝʡ ʧʪʠʮʝ (Mulatti P. et al., 2016; L. Campitelli et al., 2004). ʋ 

ʠʟʦʣʷʪʦʚ H7 ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʤʫʪʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʠʥʛʠʙʠʪʦʨʘʤ ʥʝʡʨʘʤʠʥʠʜʘʟʳ ʠ ʘʜʘʤʘʥʪʘʥʘʤ ð ʚ ʛʝʥʘʭ NA ʠ M2 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʵʪʠʤ ʧʨʝʧʘʨʘʪʘʤ. ɺ 

ʮʝʣʦʤ, ʘʢʪʠʚʥʳʝ ʩʘʡʪʳ ʩʠʘʣʠʜʘʟʳ N3 ʙʳʣʠ ʩʦʭʨʘʥʝʥʳ; ʥʠʢʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ (ʥʫʤʝʨʘʮʠʷ R118, D151, R152, R224, E276, R292, R371 ʠ Y406ï

N2) ʠ ʚ ʩʪʨʫʢʪʫʨʥʦʡ (ʥʫʤʝʨʘʮʠʷ E119, R156, W178, S179, D198, I222, E227, 

H274, E277, N294 ʠ E425ïN2) ʦʙʣʘʩʪʷʭ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ. 
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ʊʘʙʣʠʮʘ 6 ï ɸʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʩʘʡʪʘ ʨʘʟʨʝʟʘʥʠʷ ʅɸ ʠ ʨʘʡʦʥʘ ʨʝʮʝʧʪʦʨ-ʩʚʷʟʳʚʘʶʱʝʛʦ 

ʩʘʡʪʘ ʅɸ ʰʪʘʤʤʦʚ A/mallard/Dagestan/1050/2018 (H7N3) ʠ A/mallard/Dagestan/1051/2018 

(H7N3) 

ʐʪʘʤʤ 

ʉʘʡʪ 

ʨʘʟʨʝʟʘʥʠʷ ʅɸ 

(ʘʤʠʥʦʢʠʩʣʦʪʳ 

333-342) 

ʃʝʚʳʡ ʢʨʘʡ 

ʫʯʘʩʪʢʘ 

ʩʚʷʟʳʚʘʥʠʷ ʩ 

ʨʝʮʝʧʪʦʨʦʤ 

(ʘʤʠʥʦʢʠʩʣʦʪʳ 

229-238) 

ʇʨʘʚʳʡ ʢʨʘʡ 

ʫʯʘʩʪʢʘ 

ʩʚʷʟʳʚʘʥʠʷ ʩ 

ʨʝʮʝʧʪʦʨʦʤ 

(ʘʤʠʥʦʢʠʩʣʦʪʳ 

142-146) 

ʈʝʮʝʧʪʦʨ-ʩʚʷʟʳʚʘʶʱʠʡ ʩʘʡʪ 

106 162 192 199 202 203 

A/mallard/Dagestan

/1050/2018 
PELPKGRGLF RPQVNGQSGR GATSA Y L H E K L 

A/mallard/Dagestan

/1051/2018 
PELPKGRGLF RPQVNGQSGR GATSA Y L H E K L 

 

ʅʠ ʦʜʠʥ ʠʟ ʜʚʫʭ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʰʪʘʤʤʦʚ H7 ʥʝ ʩʦʜʝʨʞʘʣ 

ʘʤʠʥʦʢʠʩʣʦʪʥʦʡ ʟʘʤʝʥʳ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʛʝʥʘʭ, ʢʦʪʦʨʳʝ, ʢʘʢ ʠʟʚʝʩʪʥʦ, 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʘʜʘʧʪʘʮʠʶ AIV ʢ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʭʦʟʷʝʚʘʤ, ʪʘʢʠʤ ʢʘʢ E627K ʠ 

D701N ʚ PB2, ʥʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʫʪʘʮʠʡ ʚ ʦʩʪʘʪʢʝ 66 ʚ PB1-F2 (A. Suttie et al., 

2019). ɺ ʯʘʩʪʥʦʩʪʠ, ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʜʝʣʝʮʠʠ ʚʥʫʪʨʠ ʠʣʠ ʚ ʉ-ʢʦʥʮʝʚʦʡ ʦʙʣʘʩʪʠ 

ʛʝʥʦʚ NS1, ʠ ʦʙʘ ʰʪʘʤʤʘ H7 ʠʤʝʣʠ ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʤʦʪʠʚ ESEV ʚ ʉ-ʢʦʥʮʝʚʦʡ 

ʦʙʣʘʩʪʠ ʵʪʦʛʦ ʙʝʣʢʘ, ʯʪʦ ʪʠʧʠʯʥʦ ʜʣʷ ʚʠʨʫʩʦʚ ʧʪʠʯʴʝʛʦ ʛʨʠʧʧʘ. 

ʅʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ A/mallard/Dagestan/1050/2018 ʠ 

A/mallard/Dagestan/1051/2018 ʙʳʣʠ ʦʯʝʥʴ ʧʦʭʦʞʠ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, 

ʧʦʢʘʟʳʚʘʷ ʧʨʦʮʝʥʪ ʠʜʝʥʪʠʯʥʦʩʪʠ 100,0% (ʩʝʛʤʝʥʪʳ ʛʝʥʦʚ PB2, PB1, NA ʠ M), 

99,9% (PA, HA, NP ʩʝʛʤʝʥʪʳ ʛʝʥʦʚ) ʠ 99,7% (ʩʝʛʤʝʥʪ ʛʝʥʘ NS). ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ 

ʪʘʙʣʠʮʝ 5, ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ BLAST ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʨʦʜʩʪʚʝʥʥʳʡ AIV ʧʨʦʠʟʦʰʝʣ ʚ ɸʟʠʠ (HA, PB1), ɸʬʨʠʢʝ 

(NA, MP, NP) ʠ ɽʚʨʦʧʝ (PB2) ʠʣʠ ʠʤʝʣ ʨʘʟʣʠʯʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ/ʠʣʠ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʭʦʟʷʠʥʘ (PA, NS). 

2.2.6.3 ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ H7N3 ʩʫʙʪʠʧʘ 

ʏʪʦʙʳ ʣʫʯʰʝ ʧʦʥʷʪʴ ʵʚʦʣʶʮʠʦʥʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʥʦʚʳʤʠ 

ʰʪʘʤʤʦʤ H7N3 ʠ ʜʨʫʛʠʤʠ ʰʪʘʤʤʘʤʠ AIV, ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʬʠʣʦʛʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ (ML).  

ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʝ BLAST 

ʘʥʘʣʠʟʦʤ ʠʟ ʙʘʟʳ, ʘ ʪʘʢʞʝ ʚʢʣʶʯʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʝʬʝʨʝʥʩ-ʰʪʘʤʤʦʚ, 
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ʚʳʷʚʣʝʥʥʳʭ ʚ ʭʦʜʝ ʘʥʘʣʠʟʘ ʜʦʩʪʫʧʥʦʡ ʣʠʪʝʨʘʪʫʨʳ (ʪʘʙʣʠʮʘ 7). 

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʩʝʛʤʝʥʪʘ ʅɸ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 23. 

ʊʘʙʣʠʮʘ 7 ï ʈʝʬʝʨʝʥʩ-ʰʪʘʤʤʳ H7Nx, ʦʪʦʙʨʘʥʥʳʝ ʠ ʚʢʣʶʯʝʥʥʳʝ ʚ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʈʝʬʝʨʝʥʩ-

ʰʪʘʤʤ 

ʅʦʤʝʨ ʧʦʣʥʦʛʝʥʦʤʥʦʡ 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

GenBank/GISAID 

ɼʘʪʘ 

ʚʳʜʝʣʝʥʠʷ 
ʉʪʨʘʥʘ 

ʉʘʡʪ 

ʨʘʟʨʝʟʘʥʠʷ 

ʀʩʪʦʯʥʠʢ/ 

ʩʩʳʣʢʘ 

A/chicken/Chile/

176822/02 
EPI_ISL_3514 01.01.2002 ʏʠʣʠ  

(Y.L. Jones et 

al., 2004) 

A/chicken/Chile/

184240-1/02 
  ʏʠʣʠ  

(Y.L. Jones et 

al., 2004) 

A/Chicken/Murre

e/ NARC-

01/1995 

FJ577510 FJ577512 FJ577514 

FJ577511 FJ577513 FJ577515 

FJ577517                FJ577516 

 ʇʘʢʠʩʪʘʥ PETPKRRK/R 
(M.A. Abbas 

et al., 2010) 

A/Chicken/Chak

wal/ NARC-

35/2001 

FJ577518 FJ577520 FJ577522 

FJ577519 FJ577521 FJ577523 

FJ577525                 FJ577524 

 ʇʘʢʠʩʪʘʥ PEIPKG/R 
(M.A. Abbas 

et al.,2010) 

A/Chickem/Karac

hi/ NARC-

23/2003 

FJ577526 FJ577528 FJ577530 

FJ577527 FJ577529 FJ577531 

FJ577533                FJ577532 

 ʇʘʢʠʩʪʘʥ PETPKRRK/R 
(M.A. Abbas 

et al., 2010) 

A/Chicken/Chak

wal/ NARC-

148/2004 

FJ577550 FJ577552 FJ577554 

FJ577551 FJ577553 FJ577555 

FJ577557                FJ577556 

 ʇʘʢʠʩʪʘʥ PETPKRRK/R 
(M.A. Abbas 

et al., 2010) 

A/duck/Cambodi

a/b0116502/2017 
EPI_ISL_295522 12.01.2017 ʂʘʤʙʦʜʞʘ 

PEPPKGR/GL

F 

A. Suttie et 

al., 2019) 

A/ck/Guanajuat

o/07437-

15/2015(H7N3) 

KR821169 11.03.2015 ʄʝʢʩʠʢʘ 
...PENPK-

DRKSRHRRT

R/GLF... 

(N.S. Trov«o 

et al., 2020) 

A/Spot-billed 

duck/South 

Korea/WKU2019

-1/2019 (H7N3) 

EPI_ISL_706194 15.03.2019 ʂʦʨʝʷ PQIEPR/GLF 
(T.T.T.  Trinh 

et al., 2021) 

A/turkey/North_

Carolina/20ï

007948ï 

003/2020(H7N3) 

MT444191 MT444192 

MT444193 MT444194 

MT444195 MT444196 

MT444197 MT444198 

10.03.2020 ʉʐɸ  
(S. Youk et 

al., 2020) 

A/chicken/Coahui

la/CPA-03045-

22/2022 

OP535168 OP535169 OP535170 

OP535171 OP535172 OP535173 

OP535174    OP535175 

 

21.04.2022 
ʄʝʢʩʠʢʘ 

PENPKSRKS

QHRKTR/G 

 

(R. Navarro-

Lopez et al., 

2022) 

A/teal/Egypt/MB-

D-487OP/2016 

MN208010 MN208011 

MN208012 MN208013 

MN208014 MN208015 

MN208016 MN208017 

28.01.2016 ɽʛʠʧʝʪ 
333PELPK- 

GRGLF342 

 

(A.E. Kayed 

et al., 2023) 
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ʈʠʩʫʥʦʢ 23 ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʜʝʥʜʨʦʛʨʘʤʤʘ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʝʛʤʝʥʪʘ 

ʛʝʥʦʤʘ ʅɸ ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʧʦʩʪʨʦʝʥʥʦʝ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʦʜʝʣʠ ʊʘʤʫʨʳ-ʅʝʠ ʚ ʧʨʦʛʨʘʤʤʝ MEGA5. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʪʦʧʦʣʦʛʠʠ ʚʝʪʚʝʡ 

ʜʝʥʜʨʦʛʨʘʤʤʳ ʧʦʜʪʚʝʨʞʜʘʣʠ ʤʝʪʦʜʦʤ ʙʫʪʩʪʨʵʧ-ʘʥʘʣʠʟʘ (500 ʰʘʛʦʚ ʨʝʧʣʠʢʘʮʠʠ), ʟʥʘʯʝʥʠʷ 

ʙʫʪʩʪʨʝʧ-ʩʪʘʪʠʩʪʠʢʠ ʫʢʘʟʘʥʳ ʩʣʝʚʘ ʦʪ ʚʝʪʚʝʡ. ʇʦʜʯʝʨʢʠʚʘʥʠʝʤ ʦʪʤʝʯʝʥʳ ʰʪʘʤʤʳ 

A/mallard/Dagestan/1050/2018 (H7N3) ʠ A/mallard/Dagestan/1051/2018 (H7N3). ʈʝʬʝʨʝʥʩ-

ʰʪʘʤʤʳ ʦʪʤʝʯʝʥʳ ʯʝʨʥʳʤ ʢʨʫʛʦʤ, ʟʦʦʥʦʟʥʳʡ ʰʪʘʤʤ ʚʳʜʝʣʝʥ ʢʨʘʩʥʳʤ. ʐʢʘʣʘ ʜʣʠʥʳ 

ʚʝʪʚʝʡ ʫʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʥʫʢʣʝʦʪʠʜʥʳʭ ʟʘʤʝʥ ʥʘ ʩʘʡʪ 
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ʐʪʘʤʤʳ ʧʨʠʥʘʜʣʝʞʘʪ ʘʟʠʘʪʩʢʦʡ ʢʣʘʜʝ ʅ7 ʚʠʨʫʩʦʚ, ʬʦʨʤʠʨʫʷ ʦʪʜʝʣʴʥʫʶ 

ʚʝʪʚʴ. ʅʘʠʙʦʣʝʝ ʬʠʣʦʛʝʥʥʝʪʠʯʝʩʢʠ ʙʣʠʟʢʠʤʠ ʷʚʣʷʶʪʩʷ ʰʪʘʤʤʳ ʠʟ ʄʦʥʛʦʣʠʠ ʠ 

ʂʠʪʘʷ. 

ʆʪʜʝʣʴʥʦʡ ʢʣʘʜʦʡ ʚʳʜʝʣʷʶʪʩʷ ʚʠʨʫʩʳ ɽʚʨʦʘʟʠʘʪʩʢʦ-ɽʛʠʧʝʪʩʢʦʡ ʛʨʫʧʧʳ, 

ʵʥʜʝʤʠʯʥʳʭ ʜʣʷ ʉʝʚʝʨʥʦʡ ɸʬʨʠʢʠ (A. E. Kayed et al., 2023). ɼʨʫʛʠʝ ʨʝʬʝʨʝʥʩ 

ʰʪʘʤʤʳ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʅ7 ʩʫʙʪʠʧʘ, ʚʢʣʶʯʘʷ ʟʦʦʥʦʟʥʳʡ ʚʘʨʠʘʥʪ ʚʠʨʫʩʘ H7N9-

ʩʫʙʪʠʧʘ ʦʪ ʯʝʣʦʚʝʢʘ (T. Tanikawa et al., 2019), ʧʨʠʥʘʜʣʝʞʘʪ ʜʦʩʪʦʚʝʨʥʦ 

ʦʪʣʠʯʥʳʤ ʢʣʘʜʘʤ. ʆʙʦʩʦʙʣʝʥʘ ʘʤʝʨʠʢʘʥʩʢʘʷ ʢʣʘʜʘ, ʚʢʣʶʯʘʶʱʘʷ ʚʩʝ 

ʘʤʝʨʠʢʘʥʩʢʠʝ ʨʝʬʝʨʝʥʩ-ʰʪʘʤʤʳ. 

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʩʝʛʤʝʥʪʘ NA (N3) ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 24. 

ʐʪʘʤʤʳ, ʚʳʜʝʣʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠʥʘʜʣʝʞʘʪ ʙʦʣʴʰʦʡ 

ʝʚʨʦʘʟʠʘʪʩʢʦʡ ʢʣʘʜʝ N3 ʚʠʨʫʩʦʚ, ʠ ʣʝʞʘʪ ʚ ʦʜʥʦʡ ʩʫʙʢʣʘʜʝ ʩ ʶʞʥʦ-ʢʦʨʝʡʩʢʠʤ 

ʨʝʬʝʨʝʥʩ-ʰʪʘʤʤʦʤ H7N3, ʚʳʜʝʣʝʥʥʳʤ ʦʪ ʯʝʨʥʦʡ ʢʨʷʢʚʳ ʚ 2019 ʛʦʜʫ. 

ɺ ʵʪʦʡ ʞʝ ʢʣʘʜʝ ʣʝʞʠʪ ʛʨʫʧʧʘ ʵʥʜʝʤʠʯʥʳʭ ʝʛʠʧʝʪʩʢʠʭ ʚʠʨʫʩʦʚ H7N3 

(ʨʝʬʝʨʝʥʩ-ʰʪʘʤʤ A/teal/Egypt/MB-D-487OP/2016 (H7N3)). ʀʥʪʝʨʝʩʥʦ, ʯʪʦ 

ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʶʱʝʡʩʷ ʢʣʘʜʦʡ ʥʘ ʜʝʨʝʚʦ ʷʚʣʷʝʪʩʷ ʛʨʫʧʧʘ ʝʚʨʦʧʝʡʩʢʠʭ 

ʰʪʘʤʤʦʚ, ʚʢʣʶʯʘʷ ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ ʂʘʩʧʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

ɼʨʫʛʠʝ ʨʝʬʝʨʝʥʩ ʰʪʘʤʤʳ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʅ7 ʩʫʙʪʠʧʘ, ʧʨʠʥʘʜʣʝʞʘʪ 

ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʥʳʤ ʢʣʘʜʘʤ. ʆʙʦʩʦʙʣʝʥʘ ʘʤʝʨʠʢʘʥʩʢʘʷ ʢʣʘʜʘ, ʚʢʣʶʯʘʶʱʘʷ 

ʚʩʝ ʘʤʝʨʠʢʘʥʩʢʠʝ ʨʝʬʝʨʝʥʩ-ʰʪʘʤʤʳ. 

ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʰʪʘʤʤʳ ʧʨʠʥʘʜʣʝʞʘʪ ʙʦʣʴʰʦʡ ʝʚʨʘʘʟʠʘʪʩʢʦʡ ʢʣʘʜʝ 

ʚʠʨʫʩʦʚ ʧʦ ʈɸ ʩʝʛʤʝʥʪʫ (ʨʠʩʫʥʦʢ 25), ʚʢʣʶʯʘʶʱʝʡ ʦʯʝʥʴ ʨʘʟʥʳʝ ʚʘʨʠʘʥʪʳ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʪʦʧʦʣʦʛʠʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʟʥʘʯʥʦ ʚʳʜʝʣʠʪʴ ʢʘʢʠʝ-ʣʠʙʦ 

ʩʧʝʮʠʬʠʯʥʳʝ ʛʨʫʧʧʳ ʜʣʷ ʜʘʥʥʳʭ ʰʪʘʤʤʦʚ, ʭʦʪʷ ʠʟ ʨʝʬʝʨʝʥʩ-ʰʪʘʤʤʦʚ 

ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠ ʪʘʢʞʝ ʝʛʠʧʝʪʩʢʠʝ ʠ ʢʦʨʝʡʩʢʠʝ H7N3. ɼʨʫʛʠʝ ʨʝʬʝʨʝʥʩ 

ʰʪʘʤʤʳ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʅ7 ʩʫʙʪʠʧʘ, ʚʢʣʶʯʘʷ ʟʦʦʥʦʟʥʳʡ ʚʘʨʠʘʥʪ ʚʠʨʫʩʘ H7N9-

ʩʫʙʪʠʧʘ ʦʪ ʯʝʣʦʚʝʢʘ (CDC, 2013), ʧʨʠʥʘʜʣʝʞʘʪ ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʥʳʤ ʢʣʘʜʘʤ. 

ʆʙʦʩʦʙʣʝʥʘ ʘʤʝʨʠʢʘʥʩʢʘʷ ʢʣʘʜʘ, ʚʢʣʶʯʘʶʱʘʷ ʚʩʝ ʘʤʝʨʠʢʘʥʩʢʠʝ ʨʝʬʝʨʝʥʩ-

ʰʪʘʤʤʳ.  

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʩʝʛʤʝʥʪʘ NP ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 26. 
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ʈʠʩʫʥʦʢ 24 ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʜʝʥʜʨʦʛʨʘʤʤʘ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʝʛʤʝʥʪʘ 

ʛʝʥʦʤʘ NA (N3) ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʧʦʩʪʨʦʝʥʥʦʝ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʦʜʝʣʠ ʊʘʤʫʨʳ-ʅʝʠ ʚ ʧʨʦʛʨʘʤʤʝ MEGA5. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʪʦʧʦʣʦʛʠʠ ʚʝʪʚʝʡ 

ʜʝʥʜʨʦʛʨʘʤʤʳ ʧʦʜʪʚʝʨʞʜʘʣʠ ʤʝʪʦʜʦʤ ʙʫʪʩʪʨʵʧ-ʘʥʘʣʠʟʘ (500 ʰʘʛʦʚ ʨʝʧʣʠʢʘʮʠʠ), ʟʥʘʯʝʥʠʷ 

ʙʫʪʩʪʨʝʧ-ʩʪʘʪʠʩʪʠʢʠ ʫʢʘʟʘʥʳ ʩʣʝʚʘ ʦʪ ʚʝʪʚʝʡ. ʇʦʜʯʝʨʢʠʚʘʥʠʝʤ ʦʪʤʝʯʝʥʳ ʰʪʘʤʤʳ 

A/mallard/Dagestan/1050/2018 (H7N3) ʠ A/mallard/Dagestan/1051/2018 (H7N3).  

ʈʝʬʝʨʝʥʩ-ʰʪʘʤʤʳ ʦʪʤʝʯʝʥʳ ʯʝʨʥʳʤ ʢʨʫʛʦʤ 
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ʈʠʩʫʥʦʢ 25 ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʜʝʥʜʨʦʛʨʘʤʤʘ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʝʛʤʝʥʪʘ 

ʛʝʥʦʤʘ ʈɸ ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʧʦʩʪʨʦʝʥʥʦʝ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, ʦʩʥʦʚʘʥʥʦʛʦ 

ʥʘ ʤʦʜʝʣʠ ʊʘʤʫʨʳ-ʅʝʠ ʚ ʧʨʦʛʨʘʤʤʝ MEGA5. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʪʦʧʦʣʦʛʠʠ ʚʝʪʚʝʡ 

ʜʝʥʜʨʦʛʨʘʤʤʳ ʧʦʜʪʚʝʨʞʜʘʣʠ ʤʝʪʦʜʦʤ ʙʫʪʩʪʨʵʧ-ʘʥʘʣʠʟʘ (500 ʰʘʛʦʚ ʨʝʧʣʠʢʘʮʠʠ), ʟʥʘʯʝʥʠʷ 

ʙʫʪʩʪʨʝʧ-ʩʪʘʪʠʩʪʠʢʠ ʫʢʘʟʘʥʳ ʩʣʝʚʘ ʦʪ ʚʝʪʚʝʡ. ʇʦʜʯʝʨʢʠʚʘʥʠʝʤ ʦʪʤʝʯʝʥʳ ʰʪʘʤʤʳ 

A/mallard/Dagestan/1050/2018 (H7N3) ʠ A/mallard/Dagestan/1051/2018 (H7N3).  

ʈʝʬʝʨʝʥʩ-ʰʪʘʤʤʳ ʦʪʤʝʯʝʥʳ ʯʝʨʥʳʤ ʢʨʫʛʦʤ, ʟʦʦʥʦʟʥʳʡ ʰʪʘʤʤ ʚʳʜʝʣʝʥ ʢʨʘʩʥʳʤ 
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ʈʠʩʫʥʦʢ 26 ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʜʝʥʜʨʦʛʨʘʤʤʘ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʝʛʤʝʥʪʘ 

ʛʝʥʦʤʘ NP ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʧʦʩʪʨʦʝʥʥʦʝ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, ʦʩʥʦʚʘʥʥʦʛʦ 

ʥʘ ʤʦʜʝʣʠ ʊʘʤʫʨʳ-ʅʝʠ ʚ ʧʨʦʛʨʘʤʤʝ MEGA5. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʪʦʧʦʣʦʛʠʠ ʚʝʪʚʝʡ 

ʜʝʥʜʨʦʛʨʘʤʤʳ ʧʦʜʪʚʝʨʞʜʘʣʠ ʤʝʪʦʜʦʤ ʙʫʪʩʪʨʵʧ-ʘʥʘʣʠʟʘ (500 ʰʘʛʦʚ ʨʝʧʣʠʢʘʮʠʠ), ʟʥʘʯʝʥʠʷ 

ʙʫʪʩʪʨʝʧ-ʩʪʘʪʠʩʪʠʢʠ ʫʢʘʟʘʥʳ ʩʣʝʚʘ ʦʪ ʚʝʪʚʝʡ. ʇʦʜʯʝʨʢʠʚʘʥʠʝʤ ʦʪʤʝʯʝʥʳ ʰʪʘʤʤʳ 

A/mallard/Dagestan/1050/2018 (H7N3) ʠ A/mallard/Dagestan/1051/2018 (H7N3).  

ʈʝʬʝʨʝʥʩ-ʰʪʘʤʤʳ ʦʪʤʝʯʝʥʳ ʯʝʨʥʳʤ ʢʨʫʛʦʤ, ʟʦʦʥʦʟʥʳʡ ʰʪʘʤʤ ʚʳʜʝʣʝʥ ʢʨʘʩʥʳʤ. 
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ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʩʝʛʤʝʥʪʘ NS ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 27. 

ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʰʪʘʤʤʳ ʧʨʠʥʘʜʣʝʞʘʪ ʙʦʣʴʰʦʡ ʝʚʨʘʘʟʠʘʪʩʢʦʡ ʢʣʘʜʝ 

ʚʠʨʫʩʦʚ ʘʣʣʝʣʷ ɸ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʬʠʣʦʛʝʥʝʥʪʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ ʩʝʛʤʝʥʪʘ NS 

(ʨʘʟʜʝʣ 3.5.6). ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʚʩʝ ʨʝʬʝʨʝʥʩ-ʰʪʘʤʤʳ ʘʤʝʨʠʢʘʥʩʢʦʛʦ 

ʢʦʥʪʠʥʝʥʪʘ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʝʚʨʘʘʟʠʘʪʩʢʠʭ ʨʝʬʝʨʝʥʩ-ʰʪʘʤʤʦʚ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ 

ʅ7 ʩʫʙʪʠʧʘ, ʚʢʣʶʯʘʷ ʟʦʦʥʦʟʥʳʡ ʚʘʨʠʘʥʪ ʚʠʨʫʩʘ H7N9-ʩʫʙʪʠʧʘ ʦʪ ʯʝʣʦʚʝʢʘ (T. 

Tanikawa et al., 2019), ʪʘʢʞʝ ʧʨʠʥʘʜʣʝʞʘʪ ʘʣʣʝʣʶ ɸ. ʂ ʘʣʣʝʣʶ ɺ ʦʪʥʦʩʷʪʩʷ ʪʨʠ 

ʠʟ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʨʝʬʝʨʝʥʩ-ʰʪʘʤʤʦʚ: ʅʠʜʝʨʣʘʥʜʳ, ʂʘʤʙʦʜʞʘ ʠ ʗʧʦʥʠʷ. 

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʩʝʛʤʝʥʪʘ PB2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 28. 

ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʰʪʘʤʤʳ ʧʨʠʥʘʜʣʝʞʘʪ ʙʦʣʴʰʦʡ ʝʚʨʘʘʟʠʘʪʩʢʦʡ ʢʣʘʜʝ 

ʚʠʨʫʩʦʚ ʧʦ PB2 ʩʝʛʤʝʥʪʫ, ʚʢʣʶʯʘʶʱʝʡ ʦʯʝʥʴ ʨʘʟʥʳʝ ʚʘʨʠʘʥʪʳ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ 

ʪʦʧʦʣʦʛʠʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʟʥʘʯʥʦ ʚʳʜʝʣʠʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʩʧʝʮʠʬʠʯʥʳʝ ʛʨʫʧʧʳ 

ʜʣʷ ʜʘʥʥʳʡ ʰʪʘʤʤʦʚ. ʀʟ ʨʝʬʝʨʝʥʩ-ʰʪʘʤʤʦʚ ʥʠ ʦʜʠʥ ʜʦʩʪʦʚʝʨʥʦ ʥʝ 

ʢʣʘʩʪʝʨʠʟʫʝʪʩʷ ʩʠʟʫʯʘʝʤʳʤʠ ʰʪʘʤʤʘʤʠ. ɺʩʝ ʨʝʬʝʨʝʥʩ ʰʪʘʤʤʳ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ 

ʅ7 ʩʫʙʪʠʧʘ, ʚʢʣʶʯʘʷ ʟʦʦʥʦʟʥʳʡ ʚʘʨʠʘʥʪ ʚʠʨʫʩʘ H7N9-ʩʫʙʪʠʧʘ ʦʪ ʯʝʣʦʚʝʢʘ 

(T. Tanikawa et al., 2019) ʧʨʠʥʘʜʣʝʞʘʪ ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʥʳʤ ʢʣʘʜʘʤ. 

ʆʙʦʩʦʙʣʝʥʘ ʘʤʝʨʠʢʘʥʩʢʘʷ ʢʣʘʜʘ, ʚʢʣʶʯʘʶʱʘʷ ʚʩʝ ʘʤʝʨʠʢʘʥʩʢʠʝ ʨʝʬʝʨʝʥʩ-

ʰʪʘʤʤʳ. 

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʩʝʛʤʝʥʪʘ PB1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 29. 

ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʰʪʘʤʤʳ ʧʨʠʥʘʜʣʝʞʘʪ ʙʦʣʴʰʦʡ ʝʚʨʘʘʟʠʘʪʩʢʦʡ ʢʣʘʜʝ 

ʥʠʟʢʦʧʘʪʦʛʝʥʥʳʭ ʚʠʨʫʩʦʚ ʧʦ PB1 ʩʝʛʤʝʥʪʫ, ʚʢʣʶʯʘʶʱʝʡ ʦʯʝʥʴ ʨʘʟʥʳʝ 

ʚʘʨʠʘʥʪʳ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʪʦʧʦʣʦʛʠʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʟʥʘʯʥʦ ʚʳʜʝʣʠʪʴ ʢʘʢʠʝ-

ʣʠʙʦ ʩʧʝʮʠʬʠʯʥʳʝ ʛʨʫʧʧʳ ʜʣʷ ʜʘʥʥʳʭ ʰʪʘʤʤʦʚ, ʭʦʪʷ ʠʟ ʨʝʬʝʨʝʥʩ-ʰʪʘʤʤʦʚ 

ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʡ ʝʛʠʧʝʪʩʢʠʡ ʣʝʞʠʪ ʚ ʩʧʝʮʠʬʠʯʥʦʡ ʩʫʙʢʣʘʜʝ ʝʛʠʧʝʪʩʢʠʭ 

ʰʪʘʤʤʦʚ H7N3. ɼʨʫʛʠʝ ʨʝʬʝʨʝʥʩ ʰʪʘʤʤʳ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʅ7 ʩʫʙʪʠʧʘ, ʚʢʣʶʯʘʷ 

ʟʦʦʥʦʟʥʳʡ ʚʘʨʠʘʥʪ ʚʠʨʫʩʘ H7N9-ʩʫʙʪʠʧʘ ʦʪ ʯʝʣʦʚʝʢʘ (T. Tanikawa et al., 2019), 

ʧʨʠʥʘʜʣʝʞʘʪ ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʥʳʤ ʢʣʘʜʘʤ. ʆʙʦʩʦʙʣʝʥʘ ʘʤʝʨʠʢʘʥʩʢʘʷ ʢʣʘʜʘ, 

ʚʢʣʶʯʘʶʱʘʷ ʚʩʝ ʘʤʝʨʠʢʘʥʩʢʠʝ ʨʝʬʝʨʝʥʩ-ʰʪʘʤʤʳ. 

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʩʝʛʤʝʥʪʘ MP ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 30.  
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ʈʠʩʫʥʦʢ 27 ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʜʝʥʜʨʦʛʨʘʤʤʘ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʝʛʤʝʥʪʘ 

ʛʝʥʦʤʘ NS ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʧʦʩʪʨʦʝʥʥʦʝ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, ʦʩʥʦʚʘʥʥʦʛʦ 

ʥʘ ʤʦʜʝʣʠ ʊʘʤʫʨʳ-ʅʝʠ ʚ ʧʨʦʛʨʘʤʤʝ MEGA5. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʪʦʧʦʣʦʛʠʠ ʚʝʪʚʝʡ 

ʜʝʥʜʨʦʛʨʘʤʤʳ ʧʦʜʪʚʝʨʞʜʘʣʠ ʤʝʪʦʜʦʤ ʙʫʪʩʪʨʵʧ-ʘʥʘʣʠʟʘ (500 ʰʘʛʦʚ ʨʝʧʣʠʢʘʮʠʠ), ʟʥʘʯʝʥʠʷ 

ʙʫʪʩʪʨʝʧ-ʩʪʘʪʠʩʪʠʢʠ ʫʢʘʟʘʥʳ ʩʣʝʚʘ ʦʪ ʚʝʪʚʝʡ. ʇʦʜʯʝʨʢʠʚʘʥʠʝʤ ʦʪʤʝʯʝʥʳ ʰʪʘʤʤʳ 

A/mallard/Dagestan/1050/2018 (H7N3) ʠ A/mallard/Dagestan/1051/2018 (H7N3).  

ʈʝʬʝʨʝʥʩ-ʰʪʘʤʤʳ ʦʪʤʝʯʝʥʳ ʯʝʨʥʳʤ ʢʨʫʛʦʤ, ʟʦʦʥʦʟʥʳʡ ʰʪʘʤʤ ʚʳʜʝʣʝʥ ʢʨʘʩʥʳʤ 
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ʈʠʩʫʥʦʢ 28 ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʜʝʥʜʨʦʛʨʘʤʤʘ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʝʛʤʝʥʪʘ 

ʛʝʥʦʤʘ PB2 ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʧʦʩʪʨʦʝʥʥʦʝ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʦʜʝʣʠ ʊʘʤʫʨʳ-ʅʝʠ ʚ ʧʨʦʛʨʘʤʤʝ MEGA5. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʪʦʧʦʣʦʛʠʠ ʚʝʪʚʝʡ 

ʜʝʥʜʨʦʛʨʘʤʤʳ ʧʦʜʪʚʝʨʞʜʘʣʠ ʤʝʪʦʜʦʤ ʙʫʪʩʪʨʵʧ-ʘʥʘʣʠʟʘ (500 ʰʘʛʦʚ ʨʝʧʣʠʢʘʮʠʠ), ʟʥʘʯʝʥʠʷ 

ʙʫʪʩʪʨʝʧ-ʩʪʘʪʠʩʪʠʢʠ ʫʢʘʟʘʥʳ ʩʣʝʚʘ ʦʪ ʚʝʪʚʝʡ. ʇʦʜʯʝʨʢʠʚʘʥʠʝʤ ʦʪʤʝʯʝʥʳ ʰʪʘʤʤʳ 

A/mallard/Dagestan/1050/2018 (H7N3) ʠ A/mallard/Dagestan/1051/2018 (H7N3).  

ʈʝʬʝʨʝʥʩ-ʰʪʘʤʤʳ ʦʪʤʝʯʝʥʳ ʯʝʨʥʳʤ ʢʨʫʛʦʤ, ʟʦʦʥʦʟʥʳʡ ʰʪʘʤʤ ʚʳʜʝʣʝʥ ʢʨʘʩʥʳʤ 
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ʈʠʩʫʥʦʢ 29 ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʜʝʥʜʨʦʛʨʘʤʤʘ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʝʛʤʝʥʪʘ 

ʛʝʥʦʤʘ PB1 ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʧʦʩʪʨʦʝʥʥʦʝ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʦʜʝʣʠ ʊʘʤʫʨʳ-ʅʝʠ ʚ ʧʨʦʛʨʘʤʤʝ MEGA5. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʪʦʧʦʣʦʛʠʠ ʚʝʪʚʝʡ 

ʜʝʥʜʨʦʛʨʘʤʤʳ ʧʦʜʪʚʝʨʞʜʘʣʠ ʤʝʪʦʜʦʤ ʙʫʪʩʪʨʵʧ-ʘʥʘʣʠʟʘ (500 ʰʘʛʦʚ ʨʝʧʣʠʢʘʮʠʠ), ʟʥʘʯʝʥʠʷ 

ʙʫʪʩʪʨʝʧ-ʩʪʘʪʠʩʪʠʢʠ ʫʢʘʟʘʥʳ ʩʣʝʚʘ ʦʪ ʚʝʪʚʝʡ. ʇʦʜʯʝʨʢʠʚʘʥʠʝʤ ʦʪʤʝʯʝʥʳ ʰʪʘʤʤʳ 

A/mallard/Dagestan/1050/2018 (H7N3) ʠ A/mallard/Dagestan/1051/2018 (H7N3).  

ʈʝʬʝʨʝʥʩ-ʰʪʘʤʤʳ ʦʪʤʝʯʝʥʳ ʯʝʨʥʳʤ ʢʨʫʛʦʤ, ʟʦʦʥʦʟʥʳʡ ʰʪʘʤʤ ʚʳʜʝʣʝʥ ʢʨʘʩʥʳʤ 
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ʈʠʩʫʥʦʢ 30 ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʜʝʥʜʨʦʛʨʘʤʤʘ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʝʛʤʝʥʪʘ 

ʛʝʥʦʤʘ MP ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʧʦʩʪʨʦʝʥʥʦʝ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʦʜʝʣʠ ʊʘʤʫʨʳ-ʅʝʠ ʚ ʧʨʦʛʨʘʤʤʝ MEGA5. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʪʦʧʦʣʦʛʠʠ ʚʝʪʚʝʡ 

ʜʝʥʜʨʦʛʨʘʤʤʳ ʧʦʜʪʚʝʨʞʜʘʣʠ ʤʝʪʦʜʦʤ ʙʫʪʩʪʨʵʧ-ʘʥʘʣʠʟʘ (500 ʰʘʛʦʚ ʨʝʧʣʠʢʘʮʠʠ), ʟʥʘʯʝʥʠʷ 

ʙʫʪʩʪʨʝʧ-ʩʪʘʪʠʩʪʠʢʠ ʫʢʘʟʘʥʳ ʩʣʝʚʘ ʦʪ ʚʝʪʚʝʡ. ʇʦʜʯʝʨʢʠʚʘʥʠʝʤ ʦʪʤʝʯʝʥʳ ʰʪʘʤʤʳ 

A/mallard/Dagestan/1050/2018 (H7N3) ʠ A/mallard/Dagestan/1051/2018 (H7N3).  

ʈʝʬʝʨʝʥʩ-ʰʪʘʤʤʳ ʦʪʤʝʯʝʥʳ ʯʝʨʥʳʤ ʢʨʫʛʦʤ, ʟʦʦʥʦʟʥʳʡ ʰʪʘʤʤ ʚʳʜʝʣʝʥ ʢʨʘʩʥʳʤ 
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ʇʦ ʄʈ ʩʝʛʤʝʥʪʫ ʰʪʘʤʤʳ ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʜʝ ʥʠʟʢʦʧʘʪʦʛʝʥʥʳʭ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʧʪʠʮ, ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤ ʷʚʣʷʝʪʩʷ ʢʦʨʝʡʩʢʠʡ 

ʨʝʬʝʨʝʥʩ-ʰʪʘʤʤ. ʍʘʨʘʢʪʝʨʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʚʳʜʝʣʝʥʠʝ ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʭ 

ʚʠʨʫʩʦʚ H7N3 ʩʫʙʪʠʧʦʚ, ʘ ʪʘʢʞʝ ʄʈ ʩʝʛʤʝʥʪʦʚ ʘʤʝʨʠʢʘʥʩʢʠʭ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ 

ʧʪʠʮ. ʆʞʠʜʘʝʤʦ ʭʘʨʘʢʪʝʨʥʦʝ ʦʪʣʠʯʠʝ ʩʝʛʤʝʥʪʘ ʄʈ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʟʦʦʥʦʟʥʦʛʦ 

ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ/H7N9. 

2.2.6.4 ɿʘʢʣʶʯʝʥʠʝ ʧʦ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʢʘʩʧʠʡʩʢʠʭ ʰʪʘʤʤʦʚ 

H7N3 

ɺ ʮʝʣʦʤ, ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʝʛʤʝʥʪʳ H7N3 

ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʩ ʘʟʠʘʪʩʢʠʤʠ (HA, PB1, PA, NS), ʘʬʨʠʢʘʥʩʢʠʤʠ 

(MP, NA, NP) ʠ ʝʚʨʦʧʝʡʩʢʠʤʠ (PB2) ʣʠʥʠʷʤʠ AIV. ɺʥʫʪʨʝʥʥʠʝ ʩʝʛʤʝʥʪʳ ʛʝʥʦʚ 

ʚʠʨʫʩʘ H7N3 AIV ʪʘʢʞʝ ʢʣʘʩʪʝʨʠʟʦʚʘʣʠʩʴ ʩ ʮʠʨʢʫʣʠʨʫʶʱʠʤʠ LPAI ʧʦ ʚʩʝʡ 

ɽʚʨʘʟʠʠ, ʚʢʣʶʯʘʷ, ʥʘʧʨʠʤʝʨ, ʀʥʜʠʡʩʢʠʡ ʩʫʙʢʦʥʪʠʥʝʥʪ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʪʝʩʥʳʝ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʛʝʥʦʚ ʧʦʣʠʤʝʨʘʟʳ (PB2, PB1 ʠ PA) ʠ NS, 

MP ʠ NP ʩ LPAI, ʚʳʜʝʣʝʥʥʳʤʠ ʜʠʢʠʤʠ ʠ ʜʦʤʘʰʥʠʤʠ ʫʪʢʘʤʠ ʚ ɹʘʥʛʣʘʜʝʰ. 

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʚʥʫʪʨʝʥʥʠʝ ʛʝʥʳ PB2, PB1, PA ʠ NP ʚʠʨʫʩʦʚ H7N3 ʪʘʢʞʝ 

ʧʦʢʘʟʘʣʠ ʪʝʩʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʛʝʥʘʤʠ ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʭ AIV (HPAIV) H5N8, 

H5N6 ʠ H5N5 ʠʟ ʝʚʨʘʟʠʡʩʢʠʭ ʣʠʥʠʡ (ʢʣʘʜʘ H5 2.3.4.4b). ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, 

ʯʪʦ ʚʠʨʫʩʳ H7N3 ʚ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʤʝʣʠ ʦʙʱʠʡ ʚʥʫʪʨʝʥʥʠʡ ʛʝʥʦʬʦʥʜ 

ʚʠʨʫʩʥʳʭ ʩʝʛʤʝʥʪʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʢʘʢ ʚ LPAI, ʪʘʢ ʠ ʚ HPAI ʚ ɽʚʨʘʟʠʠ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʢʣʦʥʥʦʩʪʴ ʢ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʨʝʘʩʩʦʨʪʘʮʠʠ ʚ ʨʝʟʝʨʚʫʘʨʘʭ-ʭʦʟʷʝʚʘʭ. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʰʪʘʤʤʦʚ A/teal/Egypt/MB-D-

487OP/2016 (H7N3) ʠ A/Spot-billed duck/South Korea/WKU2019-1/2019, ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʰʪʘʤʤʳ ʥʝ ʠʤʝʶʪ ʜʦʩʪʦʚʝʨʥʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʩ ʠʟʫʯʘʝʤʳʤʠ 

ʰʪʘʤʤʘʤʠ.  

ɺʢʣʶʯʘʷ ʟʦʦʥʦʟʥʳʡ ʚʘʨʠʘʥʪ ʚʠʨʫʩʘ H7N9-ʩʫʙʪʠʧʘ ʦʪ ʯʝʣʦʚʝʢʘ 

(T. Tanikawa et al., 2019), ʦʥʠ ʧʨʠʥʘʜʣʝʞʘʪ ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʥʳʤ ʢʣʘʜʘʤ, 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʬʠʯʥʳʤʠ ʧʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʪʝʨʨʠʪʦʨʠʷʤ ʠ ʬʝʥʦʪʠʧʫ 

ʚʠʨʫʩʘ. ʆʙʦʩʦʙʣʝʥʘ ʘʤʝʨʠʢʘʥʩʢʘʷ ʢʣʘʜʘ, ʚʢʣʶʯʘʶʱʘʷ ʚʩʝ ʘʤʝʨʠʢʘʥʩʢʠʝ 

ʨʝʬʝʨʝʥʩ-ʰʪʘʤʤʳ. 
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ʍʨʦʥʦʣʦʛʠʷ ʚʳʜʝʣʝʥʠʷ ʚʩʝʭ ʚʟʷʪʳʭ ʚ ʘʥʘʣʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʠʟʫʯʘʝʤʳʝ ʰʪʘʤʤʳ H7N3 ʤʦʛʣʠ ʮʠʨʢʫʣʠʨʦʚʘʪʴ ʙʦʣʝʝ ʜʚʫʭ 

ʜʝʩʷʪʠʣʝʪʠʡ ʚ ʧʪʠʯʴʠʭ ʨʝʟʝʨʚʫʘʨʘʭ ɽʚʨʘʟʠʠ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʩʦʭʨʘʥʝʥʠʝ 

ʵʪʦʛʦ ʧʦʜʪʠʧʘ ʚ ʧʦʧʫʣʷʮʠʷʭ ʜʠʢʠʭ ʧʪʠʮ. 

 

2.2.7 ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʛʝʥʝʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʥʠʟʢʦʧʘʪʦʛʝʥʥʳʭ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ H10N5 ʩʫʙʪʠʧʘ 

2.2.7.1 ʆʩʥʦʚʥʳʝ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʪʘʤʤʘ 

A/mallard/Dagestan/1051/2018 

ʇʘʥʜʝʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʥʦʚʳʭ ʚʠʨʫʩʦʚ ʧʪʠʯʴʝʛʦ ʛʨʠʧʧʘ, ʪʘʢʠʭ ʢʘʢ 

ʧʪʠʯʴʠ ʰʪʘʤʤʳ H10N7 ʠ H10N8, ʢʦʪʦʨʳʤ ʥʝʜʘʚʥʦ ʫʜʘʣʦʩʴ ʧʨʝʦʜʦʣʝʪʴ ʚʠʜʦʚʦʡ 

ʙʘʨʴʝʨ ʦʪ ʧʪʠʮ ʢ ʯʝʣʦʚʝʢʫ, ʚʩʝʛʜʘ ʚʳʟʳʚʘʝʪ ʩʝʨʴʝʟʥʫʶ ʦʟʘʙʦʯʝʥʥʦʩʪʴ, 

ʧʦʩʢʦʣʴʢʫ ʤʘʣʦʚʝʨʦʷʪʥʦ, ʯʪʦ ʫ ʥʘʩ ʙʫʜʝʪ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ 

ʠʤʤʫʥʠʪʝʪ. ʏʝʣʦʚʝʯʝʩʢʠʝ ʠ ʧʪʠʯʴʠ ʠʟʦʣʷʪʳ ʚʠʨʫʩʘ ʛʨʠʧʧʘ H10-ʩʫʙʪʠʧʘ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʙʳʩʪʨʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʨʝʧʣʠʢʘʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʂ ʩʯʘʩʪʴʶ, ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʵʬʬʝʢʪʠʚʥʦʡ 

ʧʝʨʝʜʘʯʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʧʪʠʮ ʦʪ ʯʝʣʦʚʝʢʘ ʢ ʯʝʣʦʚʝʢʫ 

(E.K. Schneider et al., 2017). 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚʠʨʫʩ ʛʨʠʧʧʘ H10N5-ʩʫʙʪʠʧʘ ʠ 

ʦʮʝʥʠʣʠ ʝʛʦ ʦʩʥʦʚʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʦʡʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʩʫʜʠʪʴ, ʤʦʞʝʪ ʣʠ ʵʪʦʪ ʚʘʨʠʘʥʪ H10-ʩʫʙʪʠʧʘ ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʧʘʩʥʦʩʪʴ ʜʣʷ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ.  

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʙʱʝʡ ʛʣʘʚʝ 3.4.1 ʠ ʧʦʟʚʦʣʷʶʪ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʧʘʪʦʛʝʥʥʦʤ ʧʦʪʝʥʮʠʘʣʝ ʚʳʜʝʣʝʥʥʦʛʦ ʰʪʘʤʤʘ 

H10N5-ʩʫʙʪʠʧʘ. ʐʪʘʤʤ ʠʤʝʝʪ ʩʪʘʥʜʘʨʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʢʫʣʴʪʫʨʝ ʢʣʝʪʦʢ 

MDCK, ʧʦʢʘʟʳʚʘʷ ʪʠʪʨ ʩʨʘʚʥʠʤʳʡ ʩ ʪʘʢʦʚʳʤʠ ʜʣʷ ʥʠʟʢʦʧʘʪʦʛʝʥʥʳʭ ʚʠʨʫʩʦʚ 

ʛʨʠʧʧʘ ʧʪʠʮ. ʐʪʘʤʤ ʠʤʝʝʪ ʠʥʜʝʢʩ IVPI ʨʘʚʥʳʡ 0. ʇʨʠ ʧʨʦʚʝʨʢʝ ʩʳʚʦʨʦʪʦʢ 

ʢʨʦʚʠ ʟʘʨʘʞʝʥʥʳʭ ʢʫʨ ʟʥʘʯʠʤʳʭ ʪʠʪʨʦʚ ʘʥʪʠʪʝʣ ʚ ʈʊɻɸ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 
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2.2.7.2 ʄʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʠ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʰʪʘʤʤʘ 

A/mallard/Dagestan/1051/2018 ʚʠʨʫʩʘ ʛʨʠʧʧʘ H10N5 ʩʫʙʪʠʧʘ 

ɹʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʧʦʣʥʦʛʝʥʦʤʥʘʷ ʥʫʢʣʝʦʪʠʜʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʣʷ 

ʚʠʨʫʩʘ ʠ ʟʘʜʝʧʦʥʠʨʦʚʘʥʘ ʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʙʘʟʫ GISAID ʧʦʜ ʩʣʝʜʫʶʱʠʤ 

ʥʦʤʝʨʦʤ: EPI_ISL_18794371. 

ʄʦʣʝʢʫʣʷʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʜʣʷ ʦʮʝʥʢʠ ʥʘʣʠʯʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ, ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʚʣʠʷʶʱʠʭ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ A/mallard/Dagestan/1051/2018 

(H10N5). 

ʉʪʨʫʢʪʫʨʘ ʩʘʡʪʘ ʨʘʩʱʝʧʣʝʥʠʷ HA ʧʦʢʘʟʘʣʘ ʦʪʩʫʪʩʪʚʠʝ ʤʥʦʛʦʦʩʥʦʚʥʳʭ 

ʘʤʠʥʦʢʠʩʣʦʪ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʵʪʠ ʚʠʨʫʩʳ ʥʝʩʫʪ ʤʘʨʢʝʨʳ ʥʠʟʢʦʡ 

ʧʘʪʦʛʝʥʥʦʩʪʠ ʚ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ (PELPKGR/GLF). 

ɸʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʩʘʡʪʘ ʩʚʷʟʳʚʘʥʠʷ ʨʝʮʝʧʪʦʨʘ ʦʢʘʟʘʣʩʷ RPQVNGQSGR 

(229-238) ʫʢʘʟʳʚʘʷ ʥʘ ʧʨʝʜʧʦʯʪʝʥʠʝ Ŭ 2,3-ʩʚʟ̫ʘʥʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ʩʠʘʣʦʚʦʡ 

ʢʠʩʣʦʪʳ, ʢʦʪʦʨʳʝ ʧʨʝʦʙʣʘʜʘʶʪ ʫ ʚʠʜʦʚ ʧʪʠʮ. ʅʝ ʩʦʜʝʨʞʘʣ ʘʤʠʥʦʢʠʩʣʦʪʥʦʡ 

ʟʘʤʝʥʳ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʛʝʥʘʭ, ʢʦʪʦʨʳʝ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʘʜʘʧʪʘʮʠʶ 

AIV ʢ ʭʦʟʷʝʚʘʤ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʪʘʢʠʤ ʢʘʢ E627K ʠ D701N ʚ PB2, ʥʠ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʫʪʘʮʠʡ ʚ ʦʩʪʘʪʢʝ 66 ʚ PB1-F2 (ʊ.ɸ. ʊʠʤʦʬʝʝʚʘ ʠ ʜʨ., 2021). ɺ 

ʯʘʩʪʥʦʩʪʠ, ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʜʝʣʝʮʠʠ ʚʥʫʪʨʠ ʠʣʠ ʚ ʉ-ʢʦʥʮʝʚʦʡ ʦʙʣʘʩʪʠ ʛʝʥʦʚ 

NS1, ʠ ʰʪʘʤʤ ʅ10 ʠʤʝʣ ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʤʦʪʠʚ ESEV ʚ ʉ-ʢʦʥʮʝʚʦʡ ʦʙʣʘʩʪʠ 

ʵʪʦʛʦ ʙʝʣʢʘ, ʯʪʦ ʪʠʧʠʯʥʦ ʜʣʷ ʚʠʨʫʩʦʚ ʧʪʠʯʴʝʛʦ ʛʨʠʧʧʘ. 

ʂʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʨʘʥʝʝ ʚ ʪʘʙʣʠʮʝ 5, ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ BLAST ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʨʦʜʩʪʚʝʥʥʳʡ AIV ʧʨʦʠʟʦʰʝʣ 

ʚ ɸʟʠʠ (HA, NA, MP, NP, PA, NS) ʠ ɸʬʨʠʢʝ ʠ ɹʣʠʞʥʝʤ ɺʦʩʪʦʢʝ. (PB2, PB1) 

ʠʣʠ ʠʤʝʣ ʨʘʟʣʠʯʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ/ʠʣʠ ʧʨʦʠʩʭʦʞʜʝʥʠʝ 

ʭʦʟʷʠʥʘ. 

ʏʪʦʙʳ ʣʫʯʰʝ ʧʦʥʷʪʴ ʵʚʦʣʶʮʠʦʥʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʥʦʚʳʤ ʰʪʘʤʤʦʤ 

H10N3 ʠ ʜʨʫʛʠʤʠ ʰʪʘʤʤʘʤʠ AIV, ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʬʠʣʦʛʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ (ML).  
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ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʝ BLAST 

ʘʥʘʣʠʟʦʤ ʠʟ ʙʘʟʳ, ʘ ʪʘʢʞʝ ʚʢʣʶʯʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʝʬʝʨʝʥʩ-ʰʪʘʤʤʦʚ, 

ʚʳʷʚʣʝʥʥʳʭ ʚ ʭʦʜʝ ʘʥʘʣʠʟʘ ʜʦʩʪʫʧʥʦʡ ʣʠʪʝʨʘʪʫʨʳ (ʪʘʙʣʠʮʘ 8). 

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʩʝʛʤʝʥʪʘ HA ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 31. 

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʛʨʫʧʧʘ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʠʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʝʛʤʝʥʪʘ HA 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʰʪʘʤʤʘ ʦʙʨʘʟʦʚʘʥʘ ʰʪʘʤʤʘʤʠ, ʩʦʙʨʘʥʥʳʤʠ ʚ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ 

ɽʚʨʘʟʠʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʜʥʦʛʦ ʚʠʨʫʩʘ ʠʟ ɽʛʠʧʪʘ ʠ ʜʚʫʭ ʚʠʨʫʩʦʚ ʠʟ 

ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʂʘʢ ʨʘʟ ʩ ʥʠʤ ʠ ʦʙʨʘʟʫʝʪ ʧʦʜʛʨʫʧʧʫ ʠʩʩʣʝʜʫʝʤʳʡ 

ʰʪʘʤʤ A/mallard/Dagestan/004/2018 (H10N5). ɺʦʜʥʦ-ʙʦʣʦʪʥʳʝ ʫʛʦʜʴʷ ʖʛʘ 

ʟʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʘʨʝʘʣʦʤ ʛʥʝʟʜʦʚʘʥʠʷ. ʕʪʦ ʤʦʞʝʪ 

ʦʙʲʷʩʥʠʪʴ ʛʝʥʝʪʠʯʝʩʢʫʶ ʙʣʠʟʦʩʪʴ ʦʙʨʘʟʮʦʚ ʚ ʜʘʥʥʦʡ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ ʛʨʫʧʧʝ. 

ʊʘʢʞʝ, ʚ ʵʪʫ ɽʚʨʦʧʝʡʩʢʫʶ ʢʣʘʜʫ ʚʭʦʜʠʪ ʨʝʬʝʨʝʥʩ ï ʰʪʘʤʤ 

A/Seal/Sweden/SVA0546/2014. ʈʝʬʝʨʝʥʩ ï ʰʪʘʤʤ ʠʟ ɹʘʥʛʣʘʜʝʰ ʧʦʢʘʟʳʚʘʝʪ ʩʚʦʝ 

ʨʦʜʩʪʚʦ ʩ ʜʨʫʛʠʤʠ ʦʙʨʘʟʮʘʤʠ ʠʟ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɼʨʫʛʦʡ ʨʝʬʝʨʝʥʩ ï 

ʰʪʘʤʤʳ, ʚʳʜʝʣʝʥʥʳʝ ʚ ʂʠʪʘʝ, ʚʢʣʶʯʘʷ ʟʦʦʥʦʟʥʳʡ H10N8 ʦʪ ʯʝʣʦʚʝʢʘ, 

ʦʙʨʘʟʫʶʪ ʛʨʫʧʧʳ ʪʘʢʞʝ ʩ ʂʠʪʘʡʩʢʠʤʠ ʦʙʨʘʟʮʘʤʠ.  

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʩʝʛʤʝʥʪʘ NA ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 32. ʇʦ 

ʩʝʛʤʝʥʪʫ NA ʰʪʘʤʤ A/mallard/Dagestan/004/2018 (H10N5) ʥʝ ʦʙʨʘʟʫʝʪ ʢʘʢʫʶ ï 

ʣʠʙʦ ʢʣʘʜʫ, ʢʦʪʦʨʘʷ ʙʳ ʠʤʝʣʘ ʜʦʩʪʦʚʝʨʥʫʶ ʧʦʜʜʝʨʞʢʫ ʚʝʪʚʝʡ. ʀʥʪʝʨʝʩʥʦ 

ʦʪʤʝʪʠʪʴ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʫʶ ʛʨʫʧʧʫ, ʢʦʪʦʨʘʷ ʦʙʨʘʟʦʚʘʥʘ ʰʪʘʤʤʘʤʠ ʚʠʨʫʩʘ 

ʛʨʠʧʧʘ ɸ, ʠʤʝʶʱʠʤʠ ʩʫʙʪʠʧ H12N5.  

ɺ ʥʝʝ ʚʭʦʜʠʪ ʧʦʜʛʨʫʧʧʘ ʩ ʦʙʨʘʟʮʘʤʠ ʩʫʙʪʠʧʘ H5N5. ɹʦʣʴʰʠʥʩʪʚʦ 

ʰʪʘʤʤʦʚ ʚ ʵʪʦʡ ʢʨʫʧʥʦʡ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ ʛʨʫʧʧʝ ʧʨʦʠʩʭʦʜʷʪ ʩ ʪʝʨʨʠʪʦʨʠʠ 

ʉʠʙʠʨʠ (ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ, ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ, ɹʫʨʷʪʠʷ). ʉʨʝʜʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦʠʩʢʘ ʥʘʠʙʦʣʝʝ ʠʜʝʥʪʠʯʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩ ʧʦʤʦʱʴʶ BLAST 

ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʝʱʝ ʦʜʠʥ ʰʪʘʤʤ ʠʟ ɼʘʛʝʩʪʘʥʘ. ʆʥ ʚʭʦʜʠʪ ʚ ʢʨʫʧʥʫʶ ʢʣʘʜʫ, ʛʜʝ 

ʤʦʞʥʦ ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʠʪʴ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʫʶ ʧʦʜʛʨʫʧʧʫ ʚʠʨʫʩʦʚ ʩʫʙʪʠʧʘ 

H9N5 ʠʟ ɸʟʠʠ, ʜʦʚʦʣʴʥʦ ʢʨʫʧʥʫʶ ɽʚʨʦʧʝʡʩʢʫʶ ʧʦʜʛʨʫʧʧʫ, ʘ ʪʘʢʞʝ ʧʦʜʛʨʫʧʧʫ 

ʰʪʘʤʤʦʚ, ʠʤʝʶʱʠʭ ʩʫʙʪʠʧ H12N5, ʚ ʢʦʪʦʨʫʶ, ʩʦʙʩʪʚʝʥʥʦ, ʠ ʚʭʦʜʠʪ ʵʪʦʪ 

ʰʪʘʤʤ. ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʩʝʛʤʝʥʪʘ PA ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 33.  
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ʊʘʙʣʠʮʘ 8 ï ʈʝʬʝʨʝʥʩ-ʰʪʘʤʤʳ, ʦʪʦʙʨʘʥʥʳʝ ʠ ʚʢʣʶʯʝʥʥʳʝ ʚ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʈʝʬʝʨʝʥʩ-ʰʪʘʤʤ 

ʅʦʤʝʨ ʧʦʣʥʦʛʝʥʦʤʥʦʡ 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

GenBank/GISAID 

ɼʘʪʘ 

ʚʳʜʝʣʝʥʠʷ 
ʉʪʨʘʥʘ ʉʘʡʪ ʨʘʟʨʝʟʘʥʠʷ ʀʩʪʦʯʥʠʢ/ʩʩʳʣʢʘ 

A/swine/Hubei/10/2008/H10N5 
JX500440, JX500441, JX500442, JX500443 

JX500444, JX500445, JX500446, JX500447 

21.11. 

2012 
ʂʠʪʘʡ IIQGR/GLF 

(N. Wang et al., 

2012) 

A/duck/Shanghai/602/2009 

KU921391(PB2); KU921394(PB1); 

KU921397(PA); KU921400(HA); KU921403 

(NP); KU921406 (NA); KU921409 (M); 

KU921412 (NS) 

ʅ.ʜ. ʂʠʪʘʡ - 
(T. Zhang et al., 

2017) 

A/duck/Fujian/1761/2010 

KU921392 (PB2); KU921395 (PB1); 

KU921398 (PA); KU921401 (HA); KU921404 

(NP); KU921407 (NA); KU921410 (M); 

KU921413 (NS) 

ʅ.ʜ. ʂʠʪʘʡ PEIMQGRGLFG 
(T. Zhang et al., 

2017) 

A/duck/Shanxi/3180/2010 

KU921393 (PB2); KU921396 (PB1); KU921399 

(PA); KU921402 (HA); KU921405 (NP); 

KU921408 (NA); KU921411 (M); KU921414 (NS) 

ʅ.ʜ. ʂʠʪʘʡ PEIMQGRGLFG 
(T. Zhang et al., 

2017) 

A/Seal/Sweden/SVA0546/2014 EPI_ISL_167226 
16.04. 

2014 
Sweden (Kattegat)  

(R. Bodewes  et al., 

2016) 

A/duck/Bangladesh/824/2009 

 

MH071486, MH071502, MH071462, MH071452, 

MH071506, MH071496, MH071460, MH071473 
ʅ.ʜ. ɹʘʥʛʣʘʜʝʰ 

PELMQGRḛGLF (R. El-Shesheny et 

al., 2018) 

A/kentish 

plover/Hebei/QHD512/2013(H10N7) 

EPI_ISL_13984062 26.04. 

2013 
ʂʠʪʘʡ 

PELMQGRḛGLFGAI 
(X.  Lv et al., 2023) 

A/kentish 

plover/Liaoning/DD651/2020(H10N

9) 

EPI_ISL_13985218 27.09. 

2020 
ʂʠʪʘʡ 

PEVVQGRḛGLFGAI 
(X.  Lv et al., 2023) 

A/swan/Shandong/W4074/2020(H10

N4) 
OM373291, OM373292, OM373293, OM373294 

OM373295, OM373296, OM373297, OM373298 
ʅ.ʜ. ʂʠʪʘʡ - 

(Y. Wang et al., 

2022) 

A/duck/Zhejiang/S4034/2017(H10N

3) 

EPI_ISL_15737452 30.10. 

2017 
ʂʠʪʘʡ - 

(Y. Zhang. et al., 

2014) 
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ʈʠʩʫʥʦʢ 31 ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʜʝʥʜʨʦʛʨʘʤʤʘ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʝʛʤʝʥʪʘ 

ʛʝʥʦʤʘ ʅɸ (ʅ10) ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʧʦʩʪʨʦʝʥʥʦʝ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʦʜʝʣʠ ʊʘʤʫʨʳ-ʅʝʠ ʚ ʧʨʦʛʨʘʤʤʝ MEGA5. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʪʦʧʦʣʦʛʠʠ ʚʝʪʚʝʡ 

ʜʝʥʜʨʦʛʨʘʤʤʳ ʧʦʜʪʚʝʨʞʜʘʣʠ ʤʝʪʦʜʦʤ ʙʫʪʩʪʨʵʧ-ʘʥʘʣʠʟʘ (500 ʰʘʛʦʚ ʨʝʧʣʠʢʘʮʠʠ), ʟʥʘʯʝʥʠʷ 

ʙʫʪʩʪʨʝʧ-ʩʪʘʪʠʩʪʠʢʠ ʫʢʘʟʘʥʳ ʩʣʝʚʘ ʦʪ ʚʝʪʚʝʡ. ʇʦʜʯʝʨʢʠʚʘʥʠʝʤ ʦʪʤʝʯʝʥ ʰʪʘʤʤ 

A/mallard/Dagestan/004/2018 (H10N5). ʈʝʬʝʨʝʥʩ-ʰʪʘʤʤʳ ʦʪʤʝʯʝʥʳ ʯʝʨʥʳʤ ʢʨʫʛʦʤ; 

ʟʦʦʥʦʟʥʳʡ ʰʪʘʤʤ ʚʳʜʝʣʝʥ ʢʨʘʩʥʳʤ; ʰʪʘʤʤʳ, ʚʳʜʝʣʝʥʥʳʝ ʦʪ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚʳʜʝʣʝʥʳ 

ʩʠʥʠʤ. ʐʢʘʣʘ ʜʣʠʥʳ ʚʝʪʚʝʡ ʫʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʥʫʢʣʝʦʪʠʜʥʳʭ ʟʘʤʝʥ ʥʘ ʩʘʡʪ 
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ʈʠʩʫʥʦʢ 32 ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʜʝʥʜʨʦʛʨʘʤʤʘ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʝʛʤʝʥʪʘ 

ʛʝʥʦʤʘ NA (N5) ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʧʦʩʪʨʦʝʥʥʦʝ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʦʜʝʣʠ ʊʘʤʫʨʳ-ʅʝʠ ʚ ʧʨʦʛʨʘʤʤʝ MEGA5. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʪʦʧʦʣʦʛʠʠ ʚʝʪʚʝʡ 

ʜʝʥʜʨʦʛʨʘʤʤʳ ʧʦʜʪʚʝʨʞʜʘʣʠ ʤʝʪʦʜʦʤ ʙʫʪʩʪʨʵʧ-ʘʥʘʣʠʟʘ (500 ʰʘʛʦʚ ʨʝʧʣʠʢʘʮʠʠ), ʟʥʘʯʝʥʠʷ 

ʙʫʪʩʪʨʝʧ-ʩʪʘʪʠʩʪʠʢʠ ʫʢʘʟʘʥʳ ʩʣʝʚʘ ʦʪ ʚʝʪʚʝʡ. ʆʪʤʝʯʝʥ ʰʪʘʤʤ A/mallard/Dagestan/004/2018 

(H10N5). ʐʢʘʣʘ ʜʣʠʥʳ ʚʝʪʚʝʡ ʫʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʥʫʢʣʝʦʪʠʜʥʳʭ ʟʘʤʝʥ ʥʘ ʩʘʡʪ 
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ʈʠʩʫʥʦʢ 33 ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʜʝʥʜʨʦʛʨʘʤʤʘ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʝʛʤʝʥʪʘ ʛʝʥʦʤʘ 

PA ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʧʦʩʪʨʦʝʥʥʦʝ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʦʜʝʣʠ 

ʊʘʤʫʨʳ-ʅʝʠ ʚ ʧʨʦʛʨʘʤʤʝ MEGA5. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʪʦʧʦʣʦʛʠʠ ʚʝʪʚʝʡ ʜʝʥʜʨʦʛʨʘʤʤʳ ʧʦʜʪʚʝʨʞʜʘʣʠ 

ʤʝʪʦʜʦʤ ʙʫʪʩʪʨʵʧ-ʘʥʘʣʠʟʘ (500 ʰʘʛʦʚ ʨʝʧʣʠʢʘʮʠʠ), ʟʥʘʯʝʥʠʷ ʙʫʪʩʪʨʝʧ-ʩʪʘʪʠʩʪʠʢʠ ʫʢʘʟʘʥʳ ʩʣʝʚʘ ʦʪ 

ʚʝʪʚʝʡ. ʆʪʤʝʯʝʥ ʰʪʘʤʤ A/mallard/Dagestan/004/2018 (H10N5). ʈʝʬʝʨʝʥʩ-ʰʪʘʤʤʳ ʦʪʤʝʯʝʥʳ ʯʝʨʥʳʤ 

ʢʨʫʛʦʤ; ʟʦʦʥʦʟʥʳʡ ʰʪʘʤʤ ʚʳʜʝʣʝʥ ʢʨʘʩʥʳʤ; ʰʪʘʤʤʳ, ʚʳʜʝʣʝʥʥʳʝ ʦʪ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚʳʜʝʣʝʥʳ 

ʩʠʥʠʤ. ʐʢʘʣʘ ʜʣʠʥʳ ʚʝʪʚʝʡ ʫʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʥʫʢʣʝʦʪʠʜʥʳʭ ʟʘʤʝʥ ʥʘ ʩʘʡʪ 

 

ʇʦ ʩʝʛʤʝʥʪʫ PA ʠʩʩʣʝʜʫʝʤʳʡ ʰʪʘʤʤ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ɽʚʨʘʟʠʡʩʢʦʡ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʣʠʥʠʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʧʪʠʮ. ʆʥ ʦʙʨʘʟʫʝʪ ʢʣʘʜʫ ʩ ʦʙʨʘʟʮʘʤʠ ʠʟ 

ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ɹʘʥʛʣʘʜʝʰ, ʢʦʪʦʨʘʷ ʚʭʦʜʠʪ ʚ 

ʙʦʣʝʝ ʢʨʫʧʥʫʶ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʫʶ ʛʨʫʧʧʫ, ʦʙʨʘʟʦʚʘʥʥʫʶ ʚʠʨʫʩʘʤʠ ʛʨʠʧʧʘ, 

ʚʳʜʝʣʝʥʥʳʤʠ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʢʦʥʪʠʥʝʥʪʘ. 

ʈʝʬʝʨʝʥʩ - ʰʪʘʤʤʳ ʥʘʭʦʜʷʪʩʷ ʚ ʜʨʫʛʦʡ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ ʛʨʫʧʧʝ ʠ ʧʦʢʘʟʳʚʘʶʪ 

ʨʦʜʩʪʚʦ ʜʨʫʛ ʜʨʫʛʫ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʰʪʘʤʤ A/Seal/Sweden/SVA0546/2014, 

ʥʘʭʦʜʠʪʩʷ ʚ ʦʜʥʦʡ ʧʦʜʛʨʫʧʧʝ ʩʦ ʰʪʘʤʤʘʤʠ ʠʟ ɸʟʠʠ.  

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʩʝʛʤʝʥʪʘ PB1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 34. ʇʦ 

ʩʝʛʤʝʥʪʫ PB1 ʠʩʩʣʝʜʫʝʤʳʡ ʰʪʘʤʤ ʦʙʨʘʟʫʝʪ ʢʣʘʜʫ ʩ ʦʙʨʘʟʮʦʤ ʠʟ 
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ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʵʪʘ ʤʘʣʘʷ ʢʣʘʜʘ ʚʭʦʜʠʪ ʚ ʢʨʫʧʥʫʶ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʫʶ ʛʨʫʧʧʫ, ʢʦʪʦʨʘʷ ʦʙʨʘʟʦʚʘʥʘ ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʤʠ ʰʪʘʤʤʘʤʠ, 

ʠʤʝʶʱʠʤʠ ʩʫʙʪʠʧ H5N8 ʠ ʩʦʙʨʘʥʥʳʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɽʛʠʧʪʘ ʠ ʀʨʘʥʘ ʚ 2016-

2017 ʛʦʜʘʭ. ʉʨʝʜʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʠʩʢʘ ʥʘʠʙʦʣʝʝ ʠʜʝʥʪʠʯʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ BLAST ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʝʱʝ ʜʚʘ 

ʰʪʘʤʤʘ ʠʟ ɼʘʛʝʩʪʘʥʘ. ʆʥʠ ʚʭʦʜʷʪ ʚ ʜʨʫʛʫʶ ʢʣʘʜʫ. ɺʠʨʫʩ A/Common 

Teal/Dagestan/34d/2019 (H4N6), EPI ISL 403716 ʦʙʨʘʟʫʝʪ ʢʣʘʜʫ ʩ ʦʙʨʘʟʮʦʤ ʠʟ 

ɺʝʥʛʨʠʠ, ʠ ʦʥʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʙʨʘʟʫʶʪ ʢʣʘʜʫ ʩʦ ʰʪʘʤʤʦʤ 

A/teal/Dagestan/1017/2018 (H12N5), EPI ISL 331307. ʈʝʬʝʨʝʥʩ-ʰʪʘʤʤʳ 

ʥʘʭʦʜʷʪʩʷ ʚ ʜʨʫʛʦʡ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ ʛʨʫʧʧʝ.  

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʩʝʛʤʝʥʪʘ PB2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 35. ʇʦ 

ʩʝʛʤʝʥʪʫ PB2 ʢʘʨʪʠʥʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʘʢʦʚʦʡ ʜʣʷ PB1 - ʠʩʩʣʝʜʫʝʤʳʡ ʰʪʘʤʤ 

ʣʝʞʠʪ ʚ ʙʦʣʴʰʦʡ ʢʣʘʜʝ ʝʚʨʦʘʟʠʘʪʩʢʠʭ ʚʘʨʠʘʥʪʦʚ, ʚ ʢʦʪʦʨʫʶ ʚʦʜʷʪ ʠ ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʜʘʛʝʩʪʘʥʩʢʠʝ ʰʪʘʤʤʳ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʦʩʪʦʚʝʨʥʳʭ ʙʦʣʴʰʠʭ 

ʩʫʙʢʣʘʜ ʚ ʥʝʡ ʚʳʜʝʣʠʪʴ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤʠ ʬʠʣʦʛʝʥʝʥʪʠʯʝʩʢʠ ʷʚʣʷʶʪʩʷ ʰʪʘʤʤʳ ʠʟ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʠ 

ʜʘʛʝʩʪʘʥʩʢʠʡ ʰʪʘʤʤ H8N4 A/teal/Dagestan/57d/2018. ʈʝʬʝʨʝʥʩ-ʰʪʘʤʤʳ 

ʥʘʭʦʜʷʪʩʷ ʚ ʜʨʫʛʦʡ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ ʛʨʫʧʧʝ ʠ ʙʦʣʴʰʝ ʧʦʢʘʟʳʚʘʶʪ ʩʚʦʝ 

ʨʦʜʩʪʚʦ ʜʨʫʛ ʜʨʫʛʫ. 

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʩʝʛʤʝʥʪʘ NP ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 36. ʇʦ 

ʩʝʛʤʝʥʪʫ NP ʰʪʘʤʤ A/mallard/Dagestan/004/2018 (H10N5) ʧʨʠʥʘʜʣʝʞʠʪ ʢ 

ʝʚʨʘʟʠʡʩʢʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʣʠʥʠʠ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʧʪʠʮ. ʆʥ ʦʙʨʘʟʫʝʪ ʤʘʣʝʥʴʢʫʶ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʫʶ ʛʨʫʧʧʫ ʩ ʦʙʨʘʟʮʦʤ, ʚʳʜʝʣʝʥʥʳʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʆʥʘ ʚʭʦʜʠʪ ʚ ʙʦʣʝʝ ʢʨʫʧʥʫʶ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʫʶ ʛʨʫʧʧʫ, ʦʙʨʘʟʦʚʘʥʥʫʶ ʰʪʘʤʤʘʤʠ 

ʠʟ ʄʦʥʛʦʣʠʠ, ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ɹʘʥʛʣʘʜʝʰ ʠ ɹʝʣʴʛʠʠ. ʊʘʢ ʞʝ, ʚ ʝʱʝ ʙʦʣʝʝ 

ʢʨʫʧʥʦʡ ʢʣʘʜʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʙʨʘʟʮʳ A/mallard/Dagestan/1050/2018 (H7N3) ʠ 

A/mallard/Dagestan/1051/2018 (H7N3). ʈʝʬʝʨʝʥʩ ï ʰʪʘʤʤʳ ʦʙʨʘʟʫʶʪ ʦʪʜʝʣʴʥʫʶ 

ʢʣʘʜʫ, ʦʜʥʘʢʦ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʝʝ ʥʝ ʧʦʜʪʚʝʨʞʜʝʥʘ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʰʪʘʤʤ 

A/Seal/Sweden/SVA0546/2014 ʪʘʢ ʞʝ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʡ, ʧʦʢʘʟʳʚʘʷ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʨʦʜʩʪʚʦ ʢ ʘʟʠʘʪʩʢʠʤ ʚʠʨʫʩʘʤ. 
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ʈʠʩʫʥʦʢ 34 ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʜʝʥʜʨʦʛʨʘʤʤʘ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʝʛʤʝʥʪʘ 

ʛʝʥʦʤʘ PB1 ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʧʦʩʪʨʦʝʥʥʦʝ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʦʜʝʣʠ ʊʘʤʫʨʳ-ʅʝʠ ʚ ʧʨʦʛʨʘʤʤʝ MEGA5. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʪʦʧʦʣʦʛʠʠ ʚʝʪʚʝʡ 

ʜʝʥʜʨʦʛʨʘʤʤʳ ʧʦʜʪʚʝʨʞʜʘʣʠ ʤʝʪʦʜʦʤ ʙʫʪʩʪʨʵʧ-ʘʥʘʣʠʟʘ (500 ʰʘʛʦʚ ʨʝʧʣʠʢʘʮʠʠ), ʟʥʘʯʝʥʠʷ 

ʙʫʪʩʪʨʝʧ-ʩʪʘʪʠʩʪʠʢʠ ʫʢʘʟʘʥʳ ʩʣʝʚʘ ʦʪ ʚʝʪʚʝʡ. ʇʦʜʯʝʨʢʠʚʘʥʠʝʤ ʦʪʤʝʯʝʥ ʰʪʘʤʤ 

A/mallard/Dagestan/004/2018 (H10N5). ʈʝʬʝʨʝʥʩ-ʰʪʘʤʤʳ ʦʪʤʝʯʝʥʳ ʯʝʨʥʳʤ ʢʨʫʛʦʤ; 

ʟʦʦʥʦʟʥʳʡ ʰʪʘʤʤ ʚʳʜʝʣʝʥ ʢʨʘʩʥʳʤ; ʰʪʘʤʤʳ, ʚʳʜʝʣʝʥʥʳʝ ʦʪ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚʳʜʝʣʝʥʳ 

ʩʠʥʠʤ. ʐʢʘʣʘ ʜʣʠʥʳ ʚʝʪʚʝʡ ʫʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʥʫʢʣʝʦʪʠʜʥʳʭ ʟʘʤʝʥ ʥʘ ʩʘʡʪ 
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ʈʠʩʫʥʦʢ 35 ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʜʝʥʜʨʦʛʨʘʤʤʘ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʝʛʤʝʥʪʘ 

ʛʝʥʦʤʘ PB2 ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʧʦʩʪʨʦʝʥʥʦʝ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʦʜʝʣʠ ʊʘʤʫʨʳ-ʅʝʠ ʚ ʧʨʦʛʨʘʤʤʝ MEGA5. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʪʦʧʦʣʦʛʠʠ ʚʝʪʚʝʡ 

ʜʝʥʜʨʦʛʨʘʤʤʳ ʧʦʜʪʚʝʨʞʜʘʣʠ ʤʝʪʦʜʦʤ ʙʫʪʩʪʨʵʧ-ʘʥʘʣʠʟʘ (500 ʰʘʛʦʚ ʨʝʧʣʠʢʘʮʠʠ), ʟʥʘʯʝʥʠʷ 

ʙʫʪʩʪʨʝʧ-ʩʪʘʪʠʩʪʠʢʠ ʫʢʘʟʘʥʳ ʩʣʝʚʘ ʦʪ ʚʝʪʚʝʡ. ʇʦʜʯʝʨʢʠʚʘʥʠʝʤ ʦʪʤʝʯʝʥ ʰʪʘʤʤ 

A/mallard/Dagestan/004/2018 (H10N5). ʈʝʬʝʨʝʥʩ-ʰʪʘʤʤʳ ʦʪʤʝʯʝʥʳ ʯʝʨʥʳʤ ʢʨʫʛʦʤ; 

ʟʦʦʥʦʟʥʳʡ ʰʪʘʤʤ ʚʳʜʝʣʝʥ ʢʨʘʩʥʳʤ; ʰʪʘʤʤʳ, ʚʳʜʝʣʝʥʥʳʝ ʦʪ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚʳʜʝʣʝʥʳ 

ʩʠʥʠʤ. ʐʢʘʣʘ ʜʣʠʥʳ ʚʝʪʚʝʡ ʫʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʥʫʢʣʝʦʪʠʜʥʳʭ ʟʘʤʝʥ ʥʘ ʩʘʡʪ 
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ʈʠʩʫʥʦʢ 36 ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʜʝʥʜʨʦʛʨʘʤʤʘ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʝʛʤʝʥʪʘ 

ʛʝʥʦʤʘ NP ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʧʦʩʪʨʦʝʥʥʦʝ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, ʦʩʥʦʚʘʥʥʦʛʦ 

ʥʘ ʤʦʜʝʣʠ ʊʘʤʫʨʳ-ʅʝʠ ʚ ʧʨʦʛʨʘʤʤʝ MEGA5. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʪʦʧʦʣʦʛʠʠ ʚʝʪʚʝʡ 

ʜʝʥʜʨʦʛʨʘʤʤʳ ʧʦʜʪʚʝʨʞʜʘʣʠ ʤʝʪʦʜʦʤ ʙʫʪʩʪʨʵʧ-ʘʥʘʣʠʟʘ (500 ʰʘʛʦʚ ʨʝʧʣʠʢʘʮʠʠ), ʟʥʘʯʝʥʠʷ 

ʙʫʪʩʪʨʝʧ-ʩʪʘʪʠʩʪʠʢʠ ʫʢʘʟʘʥʳ ʩʣʝʚʘ ʦʪ ʚʝʪʚʝʡ. ʇʦʜʯʝʨʢʠʚʘʥʠʝʤ ʦʪʤʝʯʝʥ ʰʪʘʤʤ 

A/mallard/Dagestan/004/2018 (H10N5). ʈʝʬʝʨʝʥʩ-ʰʪʘʤʤʳ ʦʪʤʝʯʝʥʳ ʯʝʨʥʳʤ ʢʨʫʛʦʤ; 

ʟʦʦʥʦʟʥʳʡ ʰʪʘʤʤ ʚʳʜʝʣʝʥ ʢʨʘʩʥʳʤ; ʰʪʘʤʤʳ, ʚʳʜʝʣʝʥʥʳʝ ʦʪ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚʳʜʝʣʝʥʳ 

ʩʠʥʠʤ. ʐʢʘʣʘ ʜʣʠʥʳ ʚʝʪʚʝʡ ʫʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʥʫʢʣʝʦʪʠʜʥʳʭ ʟʘʤʝʥ ʥʘ ʩʘʡʪ 
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ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʩʝʛʤʝʥʪʘ NS ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 37. 

A/mallard/Dagestan/1051/2018 (H7N3). ʈʝʬʝʨʝʥʩ ï ʰʪʘʤʤʳ ʦʙʨʘʟʫʶʪ ʦʪʜʝʣʴʥʫʶ 

ʢʣʘʜʫ, ʦʜʥʘʢʦ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʝʝ ʥʝ ʧʦʜʪʚʝʨʞʜʝʥʘ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʰʪʘʤʤ 

A/Seal/Sweden/SVA0546/2014 ʪʘʢ ʞʝ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʡ, ʧʦʢʘʟʳʚʘʷ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʨʦʜʩʪʚʦ ʢ ʘʟʠʘʪʩʢʠʤ ʚʠʨʫʩʘʤ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʝʛʤʝʥʪʘ NS ʛʝʥʦʤʘ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʧʪʠʮ ʦʙʨʘʟʫʶʪ 

ʜʚʝ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ï ʘʣʣʝʣʴ A ʠ ʘʣʣʝʣʴ B, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ. ʀʩʩʣʝʜʫʝʤʳʡ ʰʪʘʤʤ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʘʣʣʝʣʶ A. ʊʘʢ 

ʞʝ, ʢ ʥʝʤʫ ʧʨʠʥʘʜʣʝʞʘʪ ʧʦʯʪʠ ʚʩʝ ʨʝʬʝʨʝʥʩ ï ʰʪʘʤʤʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʟʦʦʥʦʟʥʦʛʦ ʰʪʘʤʤʘ ʦʪ ʯʝʣʦʚʝʢʘ A/Jiangxi/IPB13/2013 (H10N8) ʠ ʰʪʘʤʤʘ 

A/chicken/Jiangsu/JS74/2021 (H10N3), EPI_ISL_3247067. ʆʥʠ ʧʨʠʥʘʜʣʝʞʘʪ ʢ 

ʘʣʣʝʣʶ B ʠ ʦʙʨʘʟʫʶʪ ʦʜʥʫ ʢʣʘʜʫ. ʊʘʢ ʞʝ ʠʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʬʝʨʝʥʩ - 

ʰʪʘʤʤ A/swan/Shandong/W4074/2020 (H10N4) ʥʝ ʦʙʨʘʟʫʝʪ ʢʣʘʜʫ ʩ ʜʨʫʛʠʤʠ 

ʨʝʬʝʨʝʥʩ ï ʰʪʘʤʤʘʤʠ, ʥʝ ʠʤʝʝʪ ʙʣʠʟʢʠʭ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʩ ʥʠʤʠ. 

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʩʝʛʤʝʥʪʘ MP ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 38. ʇʦ 

ʩʝʛʤʝʥʪʫ MP ʠʩʩʣʝʜʫʝʤʳʡ ʰʪʘʤʤ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʝʚʨʘʟʠʡʩʢʠʡ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʣʠʥʠʠ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʧʪʠʮ. ʆʥ ʙʣʠʟʦʢ ʦʙʨʘʟʮʘʤ, ʩʦʙʨʘʥʥʳʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʜʥʘʢʦ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʘʷ ʧʦʜʜʝʨʞʢʘ ʚʝʪʚʝʡ. 

ʊʘʢʞʝ ʚʳʜʝʣʷʝʪʩʷ ʦʪʜʝʣʴʥʘʷ ʛʨʫʧʧʘ ʦʙʨʘʟʮʦʚ ʠʟ ɸʚʩʪʨʘʣʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ, 

ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʜʦʩʪʦʚʝʨʥʫʶ ʧʦʜʜʝʨʞʢʫ ʚʝʪʚʝʡ.  

ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʝʬʝʨʝʥʩ -ʰʪʘʤʤʳ, ʘ ʠʤʝʥʥʦ 

A/swan/Shandong/W4074/2020 (H10N4) ʠ A/kentish_plover/Liaoning/DD651/2020 

(H10N9), EPI_ISL_13985218 ʥʘʭʦʜʷʪʩʷ ʚ ʦʜʥʦʡ ʙʦʣʴʰʦʡ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ 

ʛʨʫʧʧʝ ʩ ʠʩʩʣʝʜʫʝʤʳʤ ʰʪʘʤʤʦʤ. ʊʘʢ ʞʝ, ʟʦʦʥʦʟʥʳʡ ʰʪʘʤʤ ʦʪ ʯʝʣʦʚʝʢʘ 

A/Jiangxi/IPB13/2013 (H10N8) ʠ ʰʪʘʤʤ A/chicken/Jiangsu/JS74/2021 (H10N3), 

EPI_ISL_3247067 ʦʙʨʘʟʫʶ ʦʜʥʫ ʦʪʜʝʣʴʥʫʶ ʢʣʘʜʫ. ʕʪʦ ʙʳʣʦ ʟʘʤʝʯʝʥʦ ʜʣʷ ʚʩʝʭ 

ʩʝʛʤʝʥʪʦʚ ʛʝʥʦʤʘ ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʝʛʤʝʥʪʘ HA. 
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ʈʠʩʫʥʦʢ 37 ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʜʝʥʜʨʦʛʨʘʤʤʘ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʝʛʤʝʥʪʘ 

ʛʝʥʦʤʘ NS ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʧʦʩʪʨʦʝʥʥʦʝ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, ʦʩʥʦʚʘʥʥʦʛʦ 

ʥʘ ʤʦʜʝʣʠ ʊʘʤʫʨʳ-ʅʝʠ ʚ ʧʨʦʛʨʘʤʤʝ MEGA5. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʪʦʧʦʣʦʛʠʠ ʚʝʪʚʝʡ 

ʜʝʥʜʨʦʛʨʘʤʤʳ ʧʦʜʪʚʝʨʞʜʘʣʠ ʤʝʪʦʜʦʤ ʙʫʪʩʪʨʵʧ-ʘʥʘʣʠʟʘ (500 ʰʘʛʦʚ ʨʝʧʣʠʢʘʮʠʠ), ʟʥʘʯʝʥʠʷ 

ʙʫʪʩʪʨʝʧ-ʩʪʘʪʠʩʪʠʢʠ ʫʢʘʟʘʥʳ ʩʣʝʚʘ ʦʪ ʚʝʪʚʝʡ. ʇʦʜʯʝʨʢʠʚʘʥʠʝʤ ʦʪʤʝʯʝʥ ʰʪʘʤʤ 

A/mallard/Dagestan/004/2018 (H10N5). ʈʝʬʝʨʝʥʩ-ʰʪʘʤʤʳ ʦʪʤʝʯʝʥʳ ʯʝʨʥʳʤ ʢʨʫʛʦʤ; 

ʟʦʦʥʦʟʥʳʡ ʰʪʘʤʤ ʚʳʜʝʣʝʥ ʢʨʘʩʥʳʤ; ʰʪʘʤʤʳ, ʚʳʜʝʣʝʥʥʳʝ ʦʪ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚʳʜʝʣʝʥʳ 

ʩʠʥʠʤ. ʐʢʘʣʘ ʜʣʠʥʳ ʚʝʪʚʝʡ ʫʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʥʫʢʣʝʦʪʠʜʥʳʭ ʟʘʤʝʥ ʥʘ ʩʘʡʪ 
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ʈʠʩʫʥʦʢ 38 ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʜʝʥʜʨʦʛʨʘʤʤʘ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʝʛʤʝʥʪʘ 

ʛʝʥʦʤʘ MP ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʧʦʩʪʨʦʝʥʥʦʝ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʦʜʝʣʠ ʊʘʤʫʨʳ-ʅʝʠ ʚ ʧʨʦʛʨʘʤʤʝ MEGA5. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʪʦʧʦʣʦʛʠʠ ʚʝʪʚʝʡ 

ʜʝʥʜʨʦʛʨʘʤʤʳ ʧʦʜʪʚʝʨʞʜʘʣʠ ʤʝʪʦʜʦʤ ʙʫʪʩʪʨʵʧ-ʘʥʘʣʠʟʘ (500 ʰʘʛʦʚ ʨʝʧʣʠʢʘʮʠʠ), ʟʥʘʯʝʥʠʷ 

ʙʫʪʩʪʨʝʧ-ʩʪʘʪʠʩʪʠʢʠ ʫʢʘʟʘʥʳ ʩʣʝʚʘ ʦʪ ʚʝʪʚʝʡ. ʇʦʜʯʝʨʢʠʚʘʥʠʝʤ ʦʪʤʝʯʝʥ ʰʪʘʤʤ 

A/mallard/Dagestan/004/2018 (H10N5). ʈʝʬʝʨʝʥʩ-ʰʪʘʤʤʳ ʦʪʤʝʯʝʥʳ ʯʝʨʥʳʤ ʢʨʫʛʦʤ; 

ʟʦʦʥʦʟʥʳʡ ʰʪʘʤʤ ʚʳʜʝʣʝʥ ʢʨʘʩʥʳʤ; ʰʪʘʤʤʳ, ʚʳʜʝʣʝʥʥʳʝ ʦʪ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚʳʜʝʣʝʥʳ 

ʩʠʥʠʤ. ʐʢʘʣʘ ʜʣʠʥʳ ʚʝʪʚʝʡ ʫʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʥʫʢʣʝʦʪʠʜʥʳʭ ʟʘʤʝʥ ʥʘ ʩʘʡʪ 
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2.2.7.3 ɿʘʢʣʶʯʝʥʠʝ ʧʦ ʚʠʨʫʩʫ ʧʦ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʢʘʩʧʠʡʩʢʦʛʦ 

ʰʪʘʤʤʘ ʅ10 (ʦʙʩʫʞʜʝʥʠʝ) 

ɺʠʨʫʩʳ ʛʨʠʧʧʘ ʧʦʜʪʠʧʘ H10 ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʫ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ ʤʠʨʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ 50 

ʣʝʪ (H-R. Kim et al., 2013; D. Vijaykrishna et al., 2013; C. Ma et al.,2015). ʆʜʠʥ ʠʟ 

ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʫʙʪʠʧʦʚ ʅ10 ʩʨʝʜʠ ʜʦʤʘʰʥʠʭ ʧʪʠʮï ʵʪʦ ʩʫʙʪʠʧ 

H10N3. ɺʠʨʫʩ H10N3 ʙʳʣ ʚʳʜʝʣʝʥ ʚ ɻʦʥʢʦʥʛʝ ʚ 1979 ʛʦʜʫ (T. Mikami et al., 

1982), ʘ ʥʘ ʨʳʥʢʝ ʞʠʚʦʡ ʧʪʠʮʳ ʚ ʊʘʠʣʘʥʜʝ ʚ 2011 ʛʦʜʫ (T. Wisedchanwet et al., 

2011). ʆʜʥʘʢʦ ʧʘʪʦʛʝʥʥʦʩʪʴ ʚʠʨʫʩʦʚ H10N3 ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʦʩʪʘʝʪʩʷ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʥʝʷʩʥʦʡ. 

ʇʝʨʚʳʡ ʠʟʦʣʷʪ H10N7 ʙʳʣ ʚʳʷʚʣʝʥ ʫ ʢʫʨ ʚ ɻʝʨʤʘʥʠʠ (A. Darveau et al., 

1982). ɺ 2010 ʛʦʜʫ ʰʪʘʤʤ H10N7 ʚʳʟʚʘʣ ʟʘʙʦʣʝʚʘʥʠʝ ʥʘ ʧʪʠʮʝʬʘʙʨʠʢʝ ʚ 

ɸʚʩʪʨʘʣʠʠ, ʧʦʩʣʝ ʵʪʦʛʦ ʥʦʚʳʡ ʨʝʘʩʩʦʨʪʘʥʪ H10N7 AIV ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʫ ʢʫʨ ʚ 

ɺʦʩʪʦʯʥʦʤ ʂʠʪʘʝ (G.G. Arzey et al., 2012).   

ʆʯʝʥʴ ʚʘʞʥʦ ʙʳʣʦ ʦʮʝʥʠʪʴ ʧʘʪʦʛʝʥʥʦʩʪʴ ʜʣʷ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʘʪʦʛʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʯʝʣʦʚʝʢʘ. ɺʠʨʫʩʳ H10 ʠʥʦʛʜʘ 

ʟʘʨʘʞʘʶʪ ʣʶʜʝʡ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ ʩʨʘʚʥʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʨʝʬʝʨʝʥʩ-ʰʪʘʤʤ, ʚʳʜʝʣʝʥʥʳʡ ʦʪ ʯʝʣʦʚʝʢʘ, ʜʣʷ ʚʳʷʩʥʝʥʠʷ, ʩʫʱʝʩʪʚʫʝʪ 

ʣʠ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʩʚʷʟʠ ʩ ʥʠʤ. ʅʝʜʘʚʥʦ ʚʠʨʫʩ H10N7 ʙʳʣ ʚʳʜʝʣʝʥ ʠʟ 

ʪʨʫʧʦʚ ʤʦʨʩʢʠʭ ʢʦʪʠʢʦʚ ʚ ɼʘʥʠʠ (J.S. Krog et al., 2015). ʂʨʦʤʝ ʪʦʛʦ, ʠʟʦʣʷʪ 

H10N4 ʚʳʟʚʘʣ ʚʩʧʳʰʢʫ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʥʦʨʦʢ ʚ ʐʚʝʮʠʠ 

(L. Englund, 2000). ɺʠʨʫʩ H10N5 ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʫ ʩʚʠʥʝʡ ʚ 2008 ʛʦʜʫ (N. Wang 

et al., 2012), ʵʪʦʪ ʰʪʘʤʤ ʙʳʣ ʚʟʷʪ ʚ ʢʘʯʝʩʪʚʝ ʨʝʬʝʨʝʥʩʥʦʛʦ ʜʣʷ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ.  

ʉʣʫʯʘʠ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʣʶʜʝʡ ʚʠʨʫʩʦʤ ʛʨʠʧʧʘ H10N8-ʩʫʙʪʠʧʘ ʙʳʣʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʧʨʦʚʠʥʮʠʠ ʎʟʷʥʩʠ, ʂʠʪʘʡ, ʚ 2013ï2014 (H.Y. Chen et al., 

2014). ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʵʪʠʭ ʚʠʨʫʩʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚʩʝ ʰʝʩʪʴ ʚʥʫʪʨʝʥʥʠʭ 

ʩʝʛʤʝʥʪʦʚ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʧʦʜʪʠʧʫ H9N2 ʛʝʥʦʪʠʧʘ G57 (S. Su et al., 2014). ʕʪʦ 

ʙʳʣ ʧʝʨʚʳʡ ʩʣʫʯʘʡ ʩʤʝʨʪʠ ʯʝʣʦʚʝʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʨʘʞʝʥʠʷ ʚʠʨʫʩʦʤ ʧʪʠʯʴʝʛʦ 

ʛʨʠʧʧʘ H10, ʧʨʦʠʟʦʰʝʜʰʠʡ ʚ ʧʨʦʚʠʥʮʠʠ ʎʟʷʥʩʠ. ʇʦʞʠʣʘʷ ʞʝʥʱʠʥʘ ʩʪʨʘʜʘʣʘ 
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ʨʷʜʦʤ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʠʤʝʣʘ ʦʩʣʘʙʣʝʥʥʳʡ ʠʤʤʫʥʠʪʝʪ; ʧʦʵʪʦʤʫ 

ʥʝʷʩʥʦ ʥʘʩʢʦʣʴʢʦ ʩʤʝʨʪʝʣʴʥʦʡ ʙʳʣʘ ʙʳ ʠʥʬʝʢʮʠʷ ʫ ʟʜʦʨʦʚʦʛʦ ʯʝʣʦʚʝʢʘ. 

ɾʝʥʱʠʥʘ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʟʘʨʘʟʠʣʘʩʴ ʠʥʬʝʢʮʠʝʡ ʧʦʩʣʝ ʧʦʩʝʱʝʥʠʷ ʨʳʥʢʘ ʞʠʚʦʡ 

ʧʪʠʮʳ. ʆʥʘ ʙʳʣʘ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʘ ʚ ʤʝʩʪʥʫʶ ʙʦʣʴʥʠʮʫ 30 ʥʦʷʙʨʷ, ʛʜʝ 

ʩʢʦʥʯʘʣʘʩʴ ʦʪ ʪʷʞʝʣʦʡ ʧʥʝʚʤʦʥʠʠ ʠ ʧʦʣʠʦʨʛʘʥʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʯʝʨʝʟ 

ʜʝʚʷʪʴ ʜʥʝʡ ʧʦʩʣʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʧʦʷʚʣʝʥʠʷ ʩʠʤʧʪʦʤʦʚ. ɺʠʨʫʩ A/Jiangxi-

Donghu/346/2013 ʙʳʣ ʥʘʤʠ ʚʟʷʪ ʚ ʢʘʯʝʩʪʚʝ ʨʝʬʝʨʝʥʩʥʦʛʦ. ɺ ʮʝʣʦʤ, ʧʝʨʝʜʘʯʘ 

ʅ10 ʩʫʙʪʠʧʘ ʦʪ ʧʪʠʮ ʯʝʣʦʚʝʢʫ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʘʜʘʧʪʠʚʥʳʭ ʪʦʯʝʯʥʳʭ ʤʫʪʘʮʠʡ 

ʠʣʠ ʨʝʘʩʩʦʨʪʘʮʠʠ ʫ H7N9 ʠ H9N2 ʩʫʙʪʠʧʦʚ AIV, ʘ ʪʘʢʞʝ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʩʝʟʦʥʥʳʭ ʚʠʨʫʩʦʚ ʯʝʣʦʚʝʢʘ ʩ ʚʳʩʦʢʠʤ ʧʘʥʜʝʤʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ (W. Qi et 

al., 2014; M. Hu et al., 2015). ʇʦʢʘ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʚʠʨʫʩʘ ʛʨʠʧʧʘ H10-

ʩʫʙʪʠʧʘ (ʥʘʧʨʠʤʝʨ, H10N8, H10N3 ʠ H10N7) ʮʠʨʢʫʣʠʨʫʶʪ ʥʘ ʨʳʥʢʘʭ ʂʠʪʘʷ, 

ʧʨʦʜʘʶʱʠʭ ʞʠʚʫʶ ʧʪʠʮʫ, ʩʦʭʨʘʥʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣ ʠʥʬʠʮʠʨʦʚʘʥʠʷ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ (G. Deng et al., 2015).  

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʩʪʦʨʠʠ H10N8 ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʚʠʨʫʩ ʧʝʨʝʰʝʣ ʦʪ ʜʠʢʦʡ ʧʪʠʮʳ ʢ ʜʦʤʘʰʥʝʡ ʚ ʖʞʥʦʤ ʂʠʪʘʝ (T. Zhang et al., 

2014). ɺʳʟʳʚʘʝʪ ʙʝʩʧʦʢʦʡʩʪʚʦ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʟʘ ʧʨʝʜʝʣʘʤʠ ʂʠʪʘʷ ʚʠʨʫʩʳ ʛʨʠʧʧʘ 

ʧʪʠʮ H10-ʩʫʙʧʠʪʘ (ʚ ʦʩʥʦʚʥʦʤ H10N7), ʧʦ-ʚʠʜʠʤʦʤʫ, ʷʚʣʷʶʪʩʷ ʵʥʜʝʤʠʯʥʳʤʠ ʚ 

ʧʦʧʫʣʷʮʠʷʭ ʜʠʢʠʭ ʧʪʠʮ: ʦʥʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʀʪʘʣʠʠ, ʉʦʝʜʠʥʝʥʥʳʭ 

ʐʪʘʪʘʭ, ʖʞʥʦʡ ɸʬʨʠʢʝ, ʂʘʥʘʜʝ, ʖʞʥʦʡ ʂʦʨʝʝ, ʐʚʝʮʠʠ ʠ ʗʧʦʥʠʠ ʩ 

1965 ʛʦʜʘ. 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʩʝʛʤʝʥʪʦʚ ʰʪʘʤʤʘ H10N5, 

ʢʦʪʦʨʳʝ ʙʳ ʦʪʥʦʩʠʣʠʩʴ ʢ ʟʦʦʥʦʟʥʳʤ ʚʘʨʠʘʥʪʘʤ. ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʝʛʤʝʥʪʘ HA, ʜʦʩʪʫʧʥʳʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦ 

ʚʠʨʫʩʘʤ ʛʨʠʧʧʘ NCBI, ʧʦʢʘʟʘʣ, ʯʪʦ ʚʠʨʫʩ ʛʨʠʧʧʘ H10-ʩʫʙʪʠʧʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ 

ʥʘ ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʫʶ ʠ ʝʚʨʘʟʠʡʩʢʫʶ ʣʠʥʠʠ (S. Liu et al., 2009). ɺʩʝ ʩʝʛʤʝʥʪʳ 

ʛʝʥʦʤʘ ʜʘʥʥʦʛʦ ʰʪʘʤʤʘ ʚʳʷʚʠʣʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʝʚʨʘʟʠʡʩʢʦʡ ʣʠʥʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʥʳʡ ʰʪʘʤʤ ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʤ 

ʥʠʟʢʦʧʘʪʦʛʝʥʥʳʤ ʚʠʨʫʩʦʤ ʜʠʢʠʭ ʫʪʦʢ ʠ ʥʝ ʦʙʣʘʜʘʝʪ ʧʘʪʦʛʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ 

ʜʣʷ ʯʝʣʦʚʝʢʘ ʩʦʛʣʘʩʥʦ ʠʟʫʯʝʥʥʳʤ ʤʘʨʢʝʨʘʤ. ʆʜʥʘʢʦ ʚ ʙʫʜʫʱʝʤ ʥʝ ʠʩʢʣʶʯʝʥʘ 
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ʧʝʨʝʜʘʯʘ ʩʝʛʤʝʥʪʦʚ ʦʪ ʜʨʫʛʠʭ ʟʦʦʥʦʟʥʳʭ ʚʘʨʠʘʥʪʦʚ. ʅʠʟʢʘʷ ʧʘʪʦʛʝʥʥʦʩʪʴ 

ʚʠʨʫʩʦʚ H10 ʫ ʧʪʠʮ ʟʘʪʨʫʜʥʷʝʪ ʠʭ ʦʙʥʘʨʫʞʝʥʠʝ, ʧʦʟʚʦʣʷʷ ʚʠʨʫʩʫ ʩʦʭʨʘʥʷʪʴʩʷ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ; ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʠʢʠʝ ʧʪʠʮʳ ʠ ʜʦʤʘʰʥʷʷ ʧʪʠʮʝʬʘʙʨʠʢʘ 

ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʢʨʫʧʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʚʠʨʫʩʘ. 

 

2.2.8 ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʛʝʥʝʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʥʠʟʢʦʧʘʪʦʛʝʥʥʳʭ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ H12N5 ʩʫʙʪʠʧʘ 

2.2.8.1 ɸʥʪʠʛʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʚʠʨʫʩʘ A/teal/Dagestan/1017/2018 

ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʘʥʪʠʛʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʚʠʨʫʩʘʤʠ A/H12, ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʘʥʪʠʛʝʥʥʳʡ ʘʥʘʣʠʟ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʠʢʣʦʥʘʣʴʥʦʡ ʢʫʨʠʥʦʡ 

ʘʥʪʠʩʳʚʦʨʦʪʢʠ, ʧʦʣʫʯʝʥʥʦʡ ʧʨʦʪʠʚ ʚʠʨʫʩʘ A/teal/Dagestan/1017/2018 ʠ ʜʨʫʛʠʭ 

ʨʝʬʝʨʝʥʩ-ʚʠʨʫʩʦʚ H12-ʩʫʙʪʠʧʘ ʠʟ ʢʦʣʣʝʢʮʠʠ ʌʀʎ ʌʊʄ ʵʪʠʭ ʚʠʨʫʩʦʚ. ɺʩʝ 

ʠʟʦʣʷʪʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʧʝʨʝʢʨʝʩʪʥʫʶ ʨʝʘʢʪʠʚʥʦʩʪʴ ʩʦ ʚʩʝʤʠ ʢʫʨʠʥʳʤʠ 

ʧʦʩʪʠʥʬʝʢʮʠʦʥʥʳʤʠ ʘʥʪʠʩʳʚʦʨʦʪʢʘʤʠ (ʪʘʙʣʠʮʘ 9). ʊʦʣʴʢʦ ʦʜʠʥ ʠʟʦʣʷʪ A/1377, 

ʢʦʪʦʨʳʡ ʧʨʠʥʘʜʣʝʞʘʣ ʢ ʘʤʝʨʠʢʘʥʩʢʦʡ ʣʠʥʠʠ, ʧʦʢʘʟʘʣ ʯʝʪʳʨʝʭʢʨʘʪʥʦʝ 

ʩʥʠʞʝʥʠʝ ʪʠʪʨʦʚ ʅɸ ʜʣʷ ʘʥʪʠʩʳʚʦʨʦʪʢʠ, ʧʦʣʫʯʝʥʥʦʡ ʧʨʦʪʠʚ A/962 ʠ A/999, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʛʦʤʦʣʦʛʠʯʥʳʤʠ ʚʠʨʫʩʘʤʠ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʘʥʪʠʛʝʥʥʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʝʞʜʫ ʵʪʠʤʠ ʚʠʨʫʩʘʤʠ. 

 

ʊʘʙʣʠʮʘ 9 ï ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʘʥʪʠʛʝʥʥʳʭ ʩʚʦʡʩʪʚ ʰʪʘʤʤʘ A/teal/Dagestan/1017/2018 ʚ 

ʨʝʘʢʮʠʠ ʪʦʨʤʦʞʝʥʠʷ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ 

ʉʳʚʦʨʦʪʢʠ 

ʢʫʨ 

ɸʥʪʠʛʝʥʳ 

A/43 A/324 A/1017 A/962 A/999 A/1377 

A/1377 80 80 80 80 160 160 

A/999 80 80 80 80 160 40 

A/962 80 80 80 160 160 40 

A/1017 160 160 160 320 640 160 

A/324 160 160 80 160 640 160 

A/43 160 160 80 160 320 80 

 

2.2.8.2 ʄʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʚʠʨʫʩʘ ʚʠʨʫʩʘ A/teal/Dagestan/1017/2018 

ɹʳʣ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʘʤʠʥʦʢʠʩʣʦʪʥʳʝ ʟʘʤʝʥʳ ʰʪʘʤʤʘ, ʚʳʷʚʣʝʥʳ 

ʦʩʥʦʚʥʳʝ ʠʟʚʝʩʪʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ (ʪʘʙʣʠʮʘ 10). ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, 

ʯʪʦ ʫ ʰʪʘʤʤʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʟʘʤʝʥʳ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʦʛʨʘʥʠʯʝʥʥʫʶ 
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ʚʠʨʫʣʝʥʪʥʦʩʪʴ ʫ ʤʳʰʝʡ ʠ ʭʦʨʴʢʦʚ ʚ ʩʝʛʤʝʥʪʘʭ PA (P149S) ʠ PB2(Q391E), 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʤʝʣʠʩʴ ʟʘʤʝʥʳ ʚ ʩʝʛʤʝʥʪʝ PB2 (L89V, 

G309D, T339K, R477G, I495V, K627E, A676T), ʢʦʪʦʨʳʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʫʪ 

ʧʦʚʳʩʠʪʴ ʘʢʪʠʚʥʦʩʪʴ ʧʦʣʠʤʝʨʘʟʳ ʚ ʢʣʝʪʢʘʭ ʤʳʰʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʨʷʜʫ ʩ 

ʟʘʤʝʥʦʡ ʚ PB2 (K627E), ʩʥʠʞʘʶʱʝʡ ʩʢʦʨʦʩʪʴ ʨʝʧʣʠʢʘʮʠʠ ʚ ʢʣʝʪʢʘʭ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʪʘʤ ʞʝ ʠʤʝʣʘʩʴ ʟʘʤʝʥʘ N701D, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʣʝʪʘʣʴʥʦʩʪʠ ʫ ʤʳʰʝʡ. ʆʜʥʘʢʦ ʚ ʜʘʥʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʣʝʪʘʣʴʥʦʩʪʠ 

ʩʨʝʜʠ ʤʳʰʝʡ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ. 

ʊʘʙʣʠʮʘ 10 ï ɸʤʠʥʦʢʠʩʣʦʪʥʳʝ ʟʘʤʝʥʳ ʰʪʘʤʤʘ A/teal/Dagestan/1017/2018 (H12N5), 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʧʣʠʢʘʮʠʝʡ, ʧʘʪʦʛʝʥʥʦʩʪʴʶ ʠ ʪʨʘʥʩʤʠʩʩʠʝʡ 

Cʝʛʤʝʥʪ 

ɸʤʠʥʦʢʠʩʣʦ

ʪʥʘʷ ʧʦʟʠʮʠʷ 

ʇʦʪʝʥʮʠʘʣʴʥʳʡ ʵʬʬʝʢʪ 

ʉʫʙʪʠʧ, 

ʜʣʷ 

ʢʦʪʦʨʦʛʦ 

ʧʦʢʘʟʘʥ 

ʵʬʬʝʢʪ 

ʀʩʪʦʯʥʠʢ 

PA 149S P149S ð ʦʛʨʘʥʠʯʝʥʥʘʷ 

ʣʝʪʘʣʴʥʦʩʪʴ ʫ ʤʳʰʝʡ 

H5N1 (B. W. Leung et al., 

2010) 

PA 515A T515A ð ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʧʦʣʠʤʝʨʘʟʳ 

H5N1 (D. J. Hulse-Post et 

al., 2007) 

PB1 598L P598L ð ʩʥʠʞʝʥʠʝ ʨʝʧʣʠʢʘʮʠʠ 

ʚ MDCK 

H1N1,  

H5N1 

(C. Xu et al., 2012) 

 

PB2 391E, 627E Q391E ð ʩʥʠʞʝʥʠʝ 

ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʫ ʭʦʨʴʢʦʚ; 

K627E ð ʩʥʠʞʝʥʠʝ 

ʨʝʧʣʠʢʘʮʠʠ ʚ ʢʣʝʪʢʘʭ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

H5N1 (R. Salomon et al., 

2006; J. Bogs et al., 

2011) 

PB2 701D N701D ð ʫʚʝʣʠʯʝʥʠʝ 

ʣʝʪʘʣʴʥʦʩʪʠ ʫ ʤʳʰʝʡ 

H5N1 (Z. Li et al., 2005) 

PB2 89V, 309D, 

339K, 477G, 

495V, 627E, 

676T 

L89V, G309D, T339K, R477G, 

I495V, K627E, A676T ð

ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʧʦʣʠʤʝʨʘʟʳ ʚ ʢʣʝʪʢʘʭ ʤʳʰʠ 

H5N1 (J. Li et al., 2009) 

 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʝʛʤʝʥʪʦʚ ʛʝʥʦʤʘ ʰʪʘʤʤʘ 

A/teal/Dagestan/1017/2018 (H12N5), ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʣʫʯʰʝ ʧʦʥʷʪʴ ʵʚʦʣʶʮʠʦʥʥʳʝ 

ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʥʦʚʳʤ ʰʪʘʤʤʦʤ H12N5 ʠ ʜʨʫʛʠʤʠ ʰʪʘʤʤʘʤʠ AIV, ʙʳʣʠ 

ʧʦʩʪʨʦʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʜʝʨʝʚʴʷ ʤʝʪʦʜʦʤ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ (ML).  

ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʝ BLAST 

ʘʥʘʣʠʟʦʤ ʠʟ ʙʘʟʳ, ʘ ʪʘʢʞʝ ʚʢʣʶʯʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 2 ʨʝʬʝʨʝʥʩ-ʰʪʘʤʤʘ, 
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ʚʳʷʚʣʝʥʥʳʭ ʚ ʭʦʜʝ ʘʥʘʣʠʟʘ ʜʦʩʪʫʧʥʦʡ ʣʠʪʝʨʘʪʫʨʳ (V.N. Bui et al., 2015; L. Tang 

et al., 2020). 

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʩʝʛʤʝʥʪʘ ʅɸ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 39. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʝʛʤʝʥʪʘ NA ʠʩʩʣʝʜʫʝʤʦʛʦ ʰʪʘʤʤʘ ʦʙʨʘʟʫʝʪ ʦʪʜʝʣʴʥʫʶ 

ʜʦʩʪʦʚʝʨʥʫʶ ʢʣʘʜʫ ʩ ʚʠʨʫʩʘʤʠ H12N5, ʚʳʜʝʣʝʥʥʳʤʠ ʥʘ ʶʛʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʦʪ ʜʠʢʠʭ ʫʪʦʢ, ʩʦʙʨʘʥʥʳʭ ʥʘ ʦʟʝʨʝ ʏʘʥʳ, ʯʪʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ 

ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʮʝʣʦʤ, ʝʚʨʘʘʟʠʘʪʩʢʘʷ ʢʨʫʧʥʘʷ ʢʣʘʜʘ ʦʙʨʘʟʦʚʘʥʘ 

ʩʘʤʳʤʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʚʠʨʫʩʘʤʠ ʅ12 ʩʫʙʪʠʧʘ. ʆʥʘ ʞʝ ʠʤʝʝʪ ʦʙʱʝʛʦ ʧʨʝʜʢʘ ʩ 

ʦʪʜʝʣʴʥʦʡ ʣʠʥʠʝʡ ʘʚʩʪʨʘʣʠʡʩʢʠʭ ʚʠʨʫʩʦʚ ï ʥʘ ʜʝʨʝʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʠʨʫʩʦʤ 

H12N9, ʚʳʜʝʣʝʥʥʳʤ ʦʪ ʢʫʣʠʢʘ ʧʝʩʦʯʥʠʢ-ʢʨʘʩʥʦʰʝʡʢʘ (Calidris ruficollis). 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʦʪʜʝʣʴʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʜʣʷ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ 

ʅ12-ʩʫʙʪʠʧʘ ʠʟ ɽʚʨʘʟʠʠ ʠ ɸʤʝʨʠʢʘʥʩʢʠʭ ʢʦʥʪʠʥʝʥʪʦʚ.  

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʩʝʛʤʝʥʪʘ NA ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 40. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʝʛʤʝʥʪʘ NA ʠʩʩʣʝʜʫʝʤʦʛʦ ʰʪʘʤʤʘ ʦʙʨʘʟʫʝʪ ʢʣʘʜʫ ʩ 

ʦʙʨʘʟʮʦʤ, ʩʦʙʨʘʥʥʳʤ ʥʘ ʦʟʝʨʝ ʏʘʥʳ, ʯʪʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ 

ʦʙʣʘʩʪʠ. ʕʪʘ ʢʣʘʜʘ ʦʙʨʘʟʫʝʪ ʙʦʣʝʝ ʢʨʫʧʥʫʶ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʫʶ ʛʨʫʧʧʫ, ʛʜʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʨʘʟʮʳ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ, ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥ 

ɽʚʨʦʧʳ. ɼʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʥʘ ʦʪ ʥʝʝ ʜʨʫʛʘʷ ʢʨʫʧʥʘʷ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʛʨʫʧʧʘ, 

ʢʫʜʘ ʚʭʦʜʠʪ ʨʝʬʝʨʝʥʩ ï ʰʪʘʤʤ A/mallard/Shanghai/NH011204/2018 (H12N5), ʦʥ 

ʧʦʢʘʟʳʚʘʝʪ ʩʚʦʝ ʨʦʜʩʪʚʦ ʜʨʫʛʠʤ ʚʠʨʫʩʘʤ ʠʟ ʂʠʪʘʷ ʠ ʗʧʦʥʠʠ. ʊʘʢ ʞʝ, ʠʥʪʝʨʝʩʥʦ 

ʦʪʤʝʪʠʪʴ ʢʣʘʜʫ, ʦʙʨʘʟʦʚʘʥʥʫʶ ʚʠʨʫʩʘʤʠ ʛʨʠʧʧʘ H5N5-ʩʫʙʪʠʧʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʚʳʜʝʣʝʥʳ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʢʦʥʪʠʥʝʥʪʘ, ʘ ʪʘʢʞʝ, ʢʣʘʜʫ, 

ʦʙʨʘʟʦʚʘʥʥʫʶ, ʚ ʦʩʥʦʚʥʦʤ, ʰʪʘʤʤʘʤʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʫʙʪʠʧʳ H12N5 ʠ H5N5 

ʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ (ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʆʤʩʢʦʡ 

ʦʙʣʘʩʪʠ, ɹʫʨʷʪʠʠ). 

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʩʝʛʤʝʥʪʘ PB2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 41. ʇʦ 

ʩʝʛʤʝʥʪʫ PB2 ʠʩʩʣʝʜʫʝʤʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʩʧʦʣʦʞʠʣʘʩʴ ʚ ʦʜʥʦʡ ʢʣʘʜʝ ʩ 

ʜʨʫʛʠʤ ʦʙʨʘʟʮʦʚ ʠʟ ɼʘʛʝʩʪʘʥʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʩʫʙʪʠʧ H3N8. ɽʩʣʠ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʙʦʣʝʝ ʢʨʫʧʥʫʶ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʫʶ ʛʨʫʧʧʫ, ʚ ʢʦʪʦʨʫʶ ʦʥʘ 

ʚʭʦʜʠʪ, ʪʦ ʪʘʤ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʝʱʝ ʦʜʠʥ ʚʠʨʫʩ, ʚʳʜʝʣʝʥʥʳʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ   
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ʈʠʩʫʥʦʢ 39 ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʜʝʥʜʨʦʛʨʘʤʤʘ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʝʛʤʝʥʪʘ 

ʛʝʥʦʤʘ ʅɸ ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʧʦʩʪʨʦʝʥʥʦʝ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʦʜʝʣʠ ʊʘʤʫʨʳ-ʅʝʠ ʚ ʧʨʦʛʨʘʤʤʝ MEGA5. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʪʦʧʦʣʦʛʠʠ ʚʝʪʚʝʡ 

ʜʝʥʜʨʦʛʨʘʤʤʳ ʧʦʜʪʚʝʨʞʜʘʣʠ ʤʝʪʦʜʦʤ ʙʫʪʩʪʨʵʧ-ʘʥʘʣʠʟʘ (500 ʰʘʛʦʚ ʨʝʧʣʠʢʘʮʠʠ), ʟʥʘʯʝʥʠʷ 

ʙʫʪʩʪʨʝʧ-ʩʪʘʪʠʩʪʠʢʠ ʫʢʘʟʘʥʳ ʩʣʝʚʘ ʦʪ ʚʝʪʚʝʡ. ʇʦʜʯʝʨʢʠʚʘʥʠʝʤ ʦʪʤʝʯʝʥ ʰʪʘʤʤ 

A/teal/Dagestan/1017/2018 (H12N5). ʐʢʘʣʘ ʜʣʠʥʳ ʚʝʪʚʝʡ ʫʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʥʫʢʣʝʦʪʠʜʥʳʭ ʟʘʤʝʥ ʥʘ ʩʘʡʪ 



129 
 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 40 ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʜʝʥʜʨʦʛʨʘʤʤʘ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʝʛʤʝʥʪʘ 

ʛʝʥʦʤʘ NA ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʧʦʩʪʨʦʝʥʥʦʝ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʦʜʝʣʠ ʊʘʤʫʨʳ-ʅʝʠ ʚ ʧʨʦʛʨʘʤʤʝ MEGA5. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʪʦʧʦʣʦʛʠʠ ʚʝʪʚʝʡ 

ʜʝʥʜʨʦʛʨʘʤʤʳ ʧʦʜʪʚʝʨʞʜʘʣʠ ʤʝʪʦʜʦʤ ʙʫʪʩʪʨʵʧ-ʘʥʘʣʠʟʘ (500 ʰʘʛʦʚ ʨʝʧʣʠʢʘʮʠʠ), ʟʥʘʯʝʥʠʷ 

ʙʫʪʩʪʨʝʧ-ʩʪʘʪʠʩʪʠʢʠ ʫʢʘʟʘʥʳ ʩʣʝʚʘ ʦʪ ʚʝʪʚʝʡ. ʆʪʤʝʯʝʥ ʰʪʘʤʤ A/teal/Dagestan/1017/2018 

(H12N5). ʈʝʬʝʨʝʥʩ-ʰʪʘʤʤ ʦʪʤʝʯʝʥ ʯʝʨʥʳʤ ʢʨʫʛʦʤ. ʐʢʘʣʘ ʜʣʠʥʳ ʚʝʪʚʝʡ ʫʢʘʟʳʚʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʥʫʢʣʝʦʪʠʜʥʳʭ ʟʘʤʝʥ ʥʘ ʩʘʡʪ 
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ʈʠʩʫʥʦʢ 41 ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʜʝʥʜʨʦʛʨʘʤʤʘ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʝʛʤʝʥʪʘ 

ʛʝʥʦʤʘ PB2 ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʧʦʩʪʨʦʝʥʥʦʝ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʦʜʝʣʠ ʊʘʤʫʨʳ-ʅʝʠ ʚ ʧʨʦʛʨʘʤʤʝ MEGA5. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʪʦʧʦʣʦʛʠʠ ʚʝʪʚʝʡ 

ʜʝʥʜʨʦʛʨʘʤʤʳ ʧʦʜʪʚʝʨʞʜʘʣʠ ʤʝʪʦʜʦʤ ʙʫʪʩʪʨʵʧ-ʘʥʘʣʠʟʘ (500 ʰʘʛʦʚ ʨʝʧʣʠʢʘʮʠʠ), ʟʥʘʯʝʥʠʷ 

ʙʫʪʩʪʨʝʧ-ʩʪʘʪʠʩʪʠʢʠ ʫʢʘʟʘʥʳ ʩʣʝʚʘ ʦʪ ʚʝʪʚʝʡ. ʇʦʜʯʝʨʢʠʚʘʥʠʝʤ ʦʪʤʝʯʝʥ ʰʪʘʤʤ 

A/teal/Dagestan/1017/2018 (H12N5). ʈʝʬʝʨʝʥʩ-ʰʪʘʤʤʳ ʦʪʤʝʯʝʥʳ ʯʝʨʥʳʤ ʢʨʫʛʦʤ. ʐʢʘʣʘ 

ʜʣʠʥʳ ʚʝʪʚʝʡ ʫʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʥʫʢʣʝʦʪʠʜʥʳʭ ʟʘʤʝʥ ʥʘ ʩʘʡʪ 

  



131 
 

 

ɼʘʛʝʩʪʘʥʘ ʠ ʦʙʨʘʟʝʮ ʠʟ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. ʊʘʢʞʝ, ʚʳʜʝʣʷʪʩʷ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʘʷ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʛʨʫʧʧʘ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ɽʚʨʦʧʝʡʩʢʠʭ ʚʠʨʫʩʦʚ, ʠʤʝʶʱʠʭ 

ʩʫʙʪʠʧ H5N5. ʈʝʬʝʨʝʥʩ ï ʰʪʘʤʤʳ ʥʝ ʧʦʢʘʟʳʚʘʶʪ ʩʚʦʝʛʦ ʜʦʩʪʦʚʝʨʥʦʛʦ 

ʧʨʠʩʫʪʩʪʚʠʷ ʨʷʜʦʤ ʩ ʢʘʢʠʤʠ ï ʣʠʙʦ ʦʙʨʘʟʮʘʤʠ. ʀʥʪʝʨʝʩʥʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʩʨʝʜʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʠʩʢʘ ʥʘʠʙʦʣʝʝ ʠʜʝʥʪʠʯʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 

ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ BLAST ʧʦʤʠʤʦ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʰʪʘʤʤʦʚ ʠʟ 

ɼʘʛʝʩʪʘʥʘ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʰʪʘʤʤʳ A/mallard/Dagestan/1050/2018 (H7N3) ʠ 

A/mallard/Dagestan/1051/2018 (H7N3) ʠ ʦʥʠ ʪʘʢʞʝ ʦʙʨʘʟʫʶʪ ʦʜʥʫ ʢʣʘʜʫ ʩ 

ʦʙʨʘʟʮʦʤ ʠʟ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʦʙʨʘʟʮʘʤʠ ʠʟ ɹʝʣʴʛʠʠ.  

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʩʝʛʤʝʥʪʘ PB1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 42. ʇʦ 

ʩʝʛʤʝʥʪʫ PB1 ʠʩʩʣʝʜʫʝʤʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʝʣʴʟʷ ʜʦʩʪʦʚʝʨʥʦ ʦʪʥʝʩʪʠ ʢ 

ʢʘʢʦʡ ï ʣʠʙʦ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ ʛʨʫʧʧʝ. ɼʝʥʜʨʦʛʨʘʤʤʘ ʩʦʩʪʘʚʣʝʥʘ ʧʦ ʙʦʣʴʰʝʡ 

ʯʘʩʪʠ ʠʟ ʦʙʨʘʟʮʦʚ, ʩʦʙʨʘʥʥʳʭ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʠ, ʘ 

ʪʘʢʞʝ ʚ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʝ ɹʘʥʛʣʘʜʝʰ. ɺʩʝ ʵʪʦ ʦʙʨʘʟʫʝʪ ʢʨʫʧʥʫʶ ʢʣʘʜʫ. 

ʈʝʬʝʨʝʥʩ ï ʰʪʘʤʤʳ ʞʝ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʠʘʪʩʢʠʭ 

ʩʪʨʘʥ, ʘ ʠʤʝʥʥʦ ʂʠʪʘʷ ʠ ʗʧʦʥʠʠ, ʥʝ ʚʭʦʜʷʪ ʚ ʵʪʫ ʢʨʫʧʥʫʶ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʫʶ 

ʛʨʫʧʧʫ, ʦʜʥʘʢʦ ʠʭ ʧʦʣʦʞʝʥʠʝ ʥʘ ʜʝʥʜʨʦʛʨʘʤʤʝ ʥʝ ʜʦʩʪʦʚʝʨʥʦ.  

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʩʝʛʤʝʥʪʘ PA ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 43. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʢʘʨʪʠʥʝ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 

ʩʝʛʤʝʥʪʘ PB1 ʜʝʥʜʨʦʛʨʘʤʤʘ ʩʦʩʪʦʠʪ ʠʟ ʰʪʘʤʤʦʚ, ʩʦʙʨʘʥʥʳʭ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ 

ɸʟʠʠ, ʭʦʪʷ ʨʝʬʝʨʝʥʩ -ʰʪʘʤʤʳ ʪʘʢʞʝ ʦʙʨʘʟʫʶʪ ʦʪʜʝʣʴʥʫʶ ʢʣʘʜʫ, ʭʦʪʷ ʵʪʦ ʠ ʥʝ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʡ ʧʦʜʜʝʨʞʢʦʡ ʚʝʪʚʝʡ. ʆʜʥʘʢʦ, ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʠʩʩʣʝʜʫʝʤʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ 

ʧʦʜʛʨʫʧʧʝ. ʊʘʢ ʞʝ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʙʨʘʟʮʳ, ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʠ (ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ɹʫʨʷʪʠʠ) 

ʦʙʨʘʟʫʶʪ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʫʶ ʧʦʜʛʨʫʧʧʫ.  

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʩʝʛʤʝʥʪʘ NS ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 44. ɺ 

ʮʝʣʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʰʪʘʤʤʘ ɸʣʣʝʣʶ ɺ ʧʦ 

ʩʝʛʤʝʥʪʫ NS, ʵʪʦ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʥʘ ʦʙʱʝʤ ʜʝʨʝʚʝ ʧʦ ʩʝʛʤʝʥʪʫ NS (ʛʣʘʚʘ 3.5.6). 

ʈʝʬʝʨʝʥʩʳ ʣʝʞʘʪ ʚ ʜʨʫʛʦʤ ʘʣʣʝʣʝ.  
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ʈʠʩʫʥʦʢ 42 ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʜʝʥʜʨʦʛʨʘʤʤʘ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʝʛʤʝʥʪʘ 

ʛʝʥʦʤʘ PB1 ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʧʦʩʪʨʦʝʥʥʦʝ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʦʜʝʣʠ ʊʘʤʫʨʳ-ʅʝʠ ʚ ʧʨʦʛʨʘʤʤʝ MEGA5. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʪʦʧʦʣʦʛʠʠ ʚʝʪʚʝʡ 

ʜʝʥʜʨʦʛʨʘʤʤʳ ʧʦʜʪʚʝʨʞʜʘʣʠ ʤʝʪʦʜʦʤ ʙʫʪʩʪʨʵʧ-ʘʥʘʣʠʟʘ (500 ʰʘʛʦʚ ʨʝʧʣʠʢʘʮʠʠ), ʟʥʘʯʝʥʠʷ 

ʙʫʪʩʪʨʝʧ-ʩʪʘʪʠʩʪʠʢʠ ʫʢʘʟʘʥʳ ʩʣʝʚʘ ʦʪ ʚʝʪʚʝʡ. ʇʦʜʯʝʨʢʠʚʘʥʠʝʤ ʦʪʤʝʯʝʥ ʰʪʘʤʤ 

A/teal/Dagestan/1017/2018 (H12N5). ʈʝʬʝʨʝʥʩ-ʰʪʘʤʤʳ ʦʪʤʝʯʝʥʳ ʯʝʨʥʳʤ ʢʨʫʛʦʤ. ʐʢʘʣʘ 

ʜʣʠʥʳ ʚʝʪʚʝʡ ʫʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʥʫʢʣʝʦʪʠʜʥʳʭ ʟʘʤʝʥ ʥʘ ʩʘʡʪ 
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ʈʠʩʫʥʦʢ 43 ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʜʝʥʜʨʦʛʨʘʤʤʘ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʝʛʤʝʥʪʘ 

ʛʝʥʦʤʘ PA ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʧʦʩʪʨʦʝʥʥʦʝ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, ʦʩʥʦʚʘʥʥʦʛʦ 

ʥʘ ʤʦʜʝʣʠ ʊʘʤʫʨʳ-ʅʝʠ ʚ ʧʨʦʛʨʘʤʤʝ MEGA5. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʪʦʧʦʣʦʛʠʠ ʚʝʪʚʝʡ 

ʜʝʥʜʨʦʛʨʘʤʤʳ ʧʦʜʪʚʝʨʞʜʘʣʠ ʤʝʪʦʜʦʤ ʙʫʪʩʪʨʵʧ-ʘʥʘʣʠʟʘ (500 ʰʘʛʦʚ ʨʝʧʣʠʢʘʮʠʠ), ʟʥʘʯʝʥʠʷ 

ʙʫʪʩʪʨʝʧ-ʩʪʘʪʠʩʪʠʢʠ ʫʢʘʟʘʥʳ ʩʣʝʚʘ ʦʪ ʚʝʪʚʝʡ. ʆʪʤʝʯʝʥ ʰʪʘʤʤ A/teal/Dagestan/1017/2018 

(H12N5). ʈʝʬʝʨʝʥʩ-ʰʪʘʤʤʳ ʦʪʤʝʯʝʥʳ ʯʝʨʥʳʤ ʢʨʫʛʦʤ. ʐʢʘʣʘ ʜʣʠʥʳ ʚʝʪʚʝʡ ʫʢʘʟʳʚʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʥʫʢʣʝʦʪʠʜʥʳʭ ʟʘʤʝʥ ʥʘ ʩʘʡʪ 
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ʈʠʩʫʥʦʢ 44 ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʜʝʥʜʨʦʛʨʘʤʤʘ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʝʛʤʝʥʪʘ 

ʛʝʥʦʤʘ NS ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʧʦʩʪʨʦʝʥʥʦʝ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, ʦʩʥʦʚʘʥʥʦʛʦ 

ʥʘ ʤʦʜʝʣʠ ʊʘʤʫʨʳ-ʅʝʠ ʚ ʧʨʦʛʨʘʤʤʝ MEGA5. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʪʦʧʦʣʦʛʠʠ ʚʝʪʚʝʡ 

ʜʝʥʜʨʦʛʨʘʤʤʳ ʧʦʜʪʚʝʨʞʜʘʣʠ ʤʝʪʦʜʦʤ ʙʫʪʩʪʨʵʧ-ʘʥʘʣʠʟʘ (500 ʰʘʛʦʚ ʨʝʧʣʠʢʘʮʠʠ), ʟʥʘʯʝʥʠʷ 

ʙʫʪʩʪʨʝʧ-ʩʪʘʪʠʩʪʠʢʠ ʫʢʘʟʘʥʳ ʩʣʝʚʘ ʦʪ ʚʝʪʚʝʡ. ʆʪʤʝʯʝʥ ʰʪʘʤʤ A/teal/Dagestan/1017/2018 

(H12N5). ʈʝʬʝʨʝʥʩ-ʰʪʘʤʤʳ ʦʪʤʝʯʝʥʳ ʯʝʨʥʳʤ ʢʨʫʛʦʤ. ʐʢʘʣʘ ʜʣʠʥʳ ʚʝʪʚʝʡ ʫʢʘʟʳʚʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʥʫʢʣʝʦʪʠʜʥʳʭ ʟʘʤʝʥ ʥʘ ʩʘʡʪ 
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ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʩʝʛʤʝʥʪʘ NP ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 45. ʇʦ 

ʩʝʛʤʝʥʪʫ NP ʠʩʩʣʝʜʫʝʤʳʡ ʰʪʘʤʤ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʝʚʨʘʟʠʡʩʢʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʣʠʥʠʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʧʪʠʮ. ʆʥ ʦʙʨʘʟʫʝʪ ʢʣʘʜʫ ʩ ʜʨʫʛʠʤʠ ʦʙʨʘʟʮʘʤʠ ʠʟ 

ɼʘʛʝʩʪʘʥʘ, ʘ ʪʘʢʞʝ ʦʙʨʘʟʮʘʤʠ, ʩʦʙʨʘʥʥʳʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʠ 

ɻʝʨʤʘʥʠʠ. ʅʘ ʜʘʥʥʦʡ ʜʝʥʜʨʦʛʨʘʤʤʝ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʦʙʠʣʠʝ ɽʚʨʦʧʝʡʩʢʠʭ 

ʚʠʨʫʩʦʚ. ʇʦʯʪʠ ʚʩʷ ʢʨʫʧʥʘʷ ʢʣʘʜʘ, ʢʫʜʘ ʨʝʬʝʨʝʥʩ ï ʰʪʘʤʤʳ ʠʟ ʗʧʦʥʠʠ ʠ ʂʠʪʘʷ 

ʥʝ ʚʭʦʜʷʪ, ʩʦʩʪʦʠʪ ʠʟ ʦʙʨʘʟʮʦʚ ɽʚʨʦʧʝʡʩʢʠʭ ʠ ʉʠʙʠʨʩʢʠʭ. ɺʳʜʝʣʷʝʪʩʷ, 

ʥʘʧʨʠʤʝʨ, ʢʣʘʜʘ ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʭ ʚʠʨʫʩʦʚ ʩʫʙʪʠʧʘ H5N8, ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ (ɺʝʥʛʨʠʠ, ʄʘʢʝʜʦʥʠʠ, ɹʦʣʛʘʨʠʠ, ʍʦʨʚʘʪʠʠ, 

ʀʪʘʣʠʠ, ɻʝʨʤʘʥʠʠ) ʚ 2016-2017 ʛʦʜʘʭ. ʊʘʢ ʞʝ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʦʜʛʨʫʧʧʫ 

ʚʠʨʫʩʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʜʦʤʘʰʥʠʭ ʫʪʦʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ 

ɹʘʥʛʣʘʜʝʰ.  

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʚʦ ʩʝʛʤʝʥʪʘ MP ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 46. ʇʦ 

ʩʝʛʤʝʥʪʫ MP ʠʩʩʣʝʜʫʝʤʳʡ ʰʪʘʤʤ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʝʚʨʘʟʠʡʩʢʠʡ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʣʠʥʠʠ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʧʪʠʮ. ʆʥ ʙʣʠʟʦʢ ʦʙʨʘʟʮʘʤ, ʩʦʙʨʘʥʥʳʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɼʘʛʝʩʪʘʥʘ, ɹʝʣʴʛʠʠ ʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʜʥʘʢʦ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʜʦʩʪʦʚʝʨʥʘʷ ʧʦʜʜʝʨʞʢʘ ʚʝʪʚʝʡ. ʅʘ ʜʘʥʥʦʡ ʜʝʥʜʨʦʛʨʘʤʤʝ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʨʠʩʫʪʩʪʚʠʝ ʜʨʫʛʠʭ ʰʪʘʤʤʦʚ ʠʟ ɼʘʛʝʩʪʘʥʘ. ʅʘʧʨʠʤʝʨ, ʰʪʘʤʤʳ 

A/mallard/Dagestan/1050/2018 (H7N3) ʠ A/mallard/Dagestan/1051/2018 (H7N3). 

ʈʝʬʝʨʝʥʩ ï ʰʪʘʤʤʳ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʷʭ ʜʣʷ ʜʨʫʛʠʭ ʩʝʛʤʝʥʪʦʚ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʙʦʣʴʰʦʡ ʢʣʘʜʳ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʠʪ ʠʩʩʣʝʜʫʝʤʳʡ ʰʪʘʤʤ 

A/teal/Dagestan/1017/2018 (H12N5).  

 

2.2.8.3 ɿʘʢʣʶʯʝʥʠʝ ʧʦ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ  

ʢʘʩʧʠʡʩʢʦʛʦ ʰʪʘʤʤʘ ʅ12 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣ ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʝʥ ʚʠʨʫʩ ʛʨʠʧʧʘ ʨʝʜʢʦʛʦ 

ʩʫʙʪʠʧʘ ʅ12N5 ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʉʨʝʜʥʝʛʦ ʂʘʩʧʠʷ ʠ 

ʧʦʩʪʘʚʠʣʠ ʟʘʜʘʯʫ ʦʮʝʥʠʪʴ ʧʘʪʦʛʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ.  
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ʈʠʩʫʥʦʢ 45 ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʜʝʥʜʨʦʛʨʘʤʤʘ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʝʛʤʝʥʪʘ 

ʛʝʥʦʤʘ NP ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʧʦʩʪʨʦʝʥʥʦʝ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, ʦʩʥʦʚʘʥʥʦʛʦ 

ʥʘ ʤʦʜʝʣʠ ʊʘʤʫʨʳ-ʅʝʠ ʚ ʧʨʦʛʨʘʤʤʝ MEGA5. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʪʦʧʦʣʦʛʠʠ ʚʝʪʚʝʡ 

ʜʝʥʜʨʦʛʨʘʤʤʳ ʧʦʜʪʚʝʨʞʜʘʣʠ ʤʝʪʦʜʦʤ ʙʫʪʩʪʨʵʧ-ʘʥʘʣʠʟʘ (500 ʰʘʛʦʚ ʨʝʧʣʠʢʘʮʠʠ), ʟʥʘʯʝʥʠʷ 

ʙʫʪʩʪʨʝʧ-ʩʪʘʪʠʩʪʠʢʠ ʫʢʘʟʘʥʳ ʩʣʝʚʘ ʦʪ ʚʝʪʚʝʡ. ʆʪʤʝʯʝʥ ʰʪʘʤʤ A/teal/Dagestan/1017/2018 

(H12N5). ʈʝʬʝʨʝʥʩ-ʰʪʘʤʤʳ ʦʪʤʝʯʝʥʳ ʯʝʨʥʳʤ ʢʨʫʛʦʤ. ʐʢʘʣʘ ʜʣʠʥʳ ʚʝʪʚʝʡ ʫʢʘʟʳʚʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʥʫʢʣʝʦʪʠʜʥʳʭ ʟʘʤʝʥ ʥʘ ʩʘʡʪ 
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ʈʠʩʫʥʦʢ 46 ï ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʜʝʥʜʨʦʛʨʘʤʤʘ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʝʛʤʝʥʪʘ 

ʛʝʥʦʤʘ MP ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʧʦʩʪʨʦʝʥʥʦʝ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʦʜʝʣʠ ʊʘʤʫʨʳ-ʅʝʠ ʚ ʧʨʦʛʨʘʤʤʝ MEGA5. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʪʦʧʦʣʦʛʠʠ ʚʝʪʚʝʡ 

ʜʝʥʜʨʦʛʨʘʤʤʳ ʧʦʜʪʚʝʨʞʜʘʣʠ ʤʝʪʦʜʦʤ ʙʫʪʩʪʨʵʧ-ʘʥʘʣʠʟʘ (500 ʰʘʛʦʚ ʨʝʧʣʠʢʘʮʠʠ), ʟʥʘʯʝʥʠʷ 

ʙʫʪʩʪʨʝʧ-ʩʪʘʪʠʩʪʠʢʠ ʫʢʘʟʘʥʳ ʩʣʝʚʘ ʦʪ ʚʝʪʚʝʡ. ʇʦʜʯʝʨʢʠʚʘʥʠʝʤ ʦʪʤʝʯʝʥ ʰʪʘʤʤ 

A/teal/Dagestan/1017/2018 (H12N5). ʈʝʬʝʨʝʥʩ-ʰʪʘʤʤʳ ʦʪʤʝʯʝʥʳ ʯʝʨʥʳʤ ʢʨʫʛʦʤ. ʐʢʘʣʘ 

ʜʣʠʥʳ ʚʝʪʚʝʡ ʫʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʥʫʢʣʝʦʪʠʜʥʳʭ ʟʘʤʝʥ ʥʘ ʩʘʡʪ 
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ʇʦʜʪʠʧ H12 ʪʘʢʞʝ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʚʦʜʦʧʣʘʚʘʶʱʠʤʠ ʧʪʠʮʘʤʠ, ʥʦ ʦʥ 

ʨʝʜʢʦ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ ʧʨʠʨʦʜʝ (M. Wille et al., 2018; L. Tang et al., 2020). 

ʉʫʙʪʠʧ H12 ʙʳʣ ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʝʥ ʚ ʂʘʥʘʜʝ ʚ 1983 ʛʦʜʫ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʦʝ 

ʦʙʥʘʨʫʞʝʥʠʝ ʅ12 ʚʠʨʫʩʘ ʚ ʩʦʩʝʜʥʝʤ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ 

ʨʝʛʠʦʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ 2001-2012, ʢʦʛʜʘ ʠʟ 6281ʦʙʨʘʟʮʘ ʦʪ ʜʠʢʠʭ 

ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ ʙʳʣ ʚʳʜʝʣʝʥ ʚʩʝʛʦ ʦʜʠʥ ʚʠʨʫʩ H12-ʩʫʙʪʠʧʘ. ʕʪʦʪ ʨʝʛʠʦʥ 

ʩʯʠʪʘʝʪʩʷ ʯʘʩʪʴʶ ʪʨʘʥʩʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʤʘʨʰʨʫʪʦʚ ʤʠʛʨʘʮʠʠ ʜʠʢʠʭ ʧʪʠʮ ʠʟ 

ʉʝʚʝʨʥʦʡ ɸʟʠʠ ʠ ɽʚʨʦʧʳ ʚ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ, ɸʬʨʠʢʫ ʠ ʖʛʦ-ɿʘʧʘʜʥʫʶ ɸʟʠʶ 

(D. Muzyka et al., 2016), ʧʨʠ ʵʪʦʤ ʚʠʨʫʩ ʅ12 ʙʳʣ ʤʦʣʝʢʫʣʷʨʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠ ʩʚʷʟʘʥ ʩ ʚʠʨʫʩʘʤʠ ʠʟ ɽʚʨʦʧʳ ʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ.  

ʄʳ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʥʘʰ ʰʪʘʤʤ A/teal/Dagestan/1017/2018 (H12N5) 

ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʝʚʨʘʟʠʡʩʢʠʤ ʛʝʥʝʪʠʯʝʩʢʠʤ ʣʠʥʠʷʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʩʝʛʤʝʥʪʫ ʅɸ, 

ʷʚʣʷʶʱʝʛʦʩʷ ʦʩʥʦʚʥʳʤ ʘʥʪʠʛʝʥʦʤ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʦʪʜʝʣʴʥʘʷ 

ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʘʷ ʠ ʶʞʥʦʘʤʝʨʠʢʘʥʩʢʘʷ ʣʠʥʠʠ. ʅʘʧʨʠʤʝʨ, ʚ ʭʦʜʝ ʘʢʪʠʚʥʦʛʦ 

ʵʧʠʜʥʘʜʟʦʨʘ ʚ ʏʠʣʠ ʩ 2012 ʧʦ 2014 ʛʦʜ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʥʝʩʢʦʣʴʢʦ ʰʪʘʤʤʦʚ 

ʅ12 ʩʫʙʪʠʧʘ ʜʠʢʦʛʦ ʧʪʠʯʴʝʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʫ ʜʦʤʘʰʥʝʡ ʤʫʩʢʫʩʥʦʡ ʫʪʢʠ 

(Cairina moschata), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʝʨʝʜʘʯʫ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ ʩʫʙʪʠʧʘ ʅ12 ʦʪ 

ʜʠʢʠʭ ʧʪʠʮ ʜʦʤʘʰʥʠʤ (P. Jimenez-Bluhm et al., 2018). 

ɸʟʠʘʪʩʢʠʝ ʚʘʨʠʘʥʪʳ ʅ12 ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʜʘʥʥʳʤ 

ʣʠʪʝʨʘʪʫʨʳ ʠʤʝʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʢʣʘʜʳ, ʮʠʨʢʫʣʠʨʫʶʱʠʝ ʚ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ 

ɸʟʠʠ, ʩ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʥʘ ʩʝʚʝʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʛʥʝʟʜʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚʠʨʫʩ 

ʛʨʠʧʧʘ H12N2-ʩʫʙʪʠʧʘ ʙʳʣ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʚ ʦʙʨʘʟʮʝ ʬʝʢʘʣʠʡ ʯʠʨʢʘ-

ʢʣʦʢʪʫʥʘ Anas falcata, ʦʙʠʪʘʶʱʝʛʦ ʚ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʫʛʦʜʴʷʭ ʦʟʝʨʘ ɼʦʥʛʪʠʥʛ, 

ʯʪʦ ʙʳʣʦ ʧʝʨʚʳʤ ʩʦʦʙʱʝʥʠʝʤ ʦʙ H12N2, ʦʙʥʘʨʫʞʝʥʥʦʤ ʫ ʜʠʢʠʭ ʧʪʠʮ ʚ ʂʠʪʘʝ 

(J. Liu et al., 2020). ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʩʝ ʚʦʩʝʤʴ ʩʝʛʤʝʥʪʦʚ 

ʩʫʙʪʠʧʘ H12N2 ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ ʝʚʨʘʟʠʡʩʢʫʶ ʣʠʥʠʶ. ɹʳʣʦ ʪʘʢʞʝ ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʵʪʦʪ ʰʪʘʤʤ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʰʪʘʤʤʘʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʦʪ ʫʪʦʢ, ʛʫʩʝʡ ʠ 

ʜʠʢʠʭ ʧʪʠʮ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʧʝʨʝʜʘʯʫ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ ʧʦ 

ʤʠʛʨʘʮʠʦʥʥʦʤʫ ʧʫʪʠ ɺʦʩʪʦʯʥʘʷ ɸʟʠʷ ï ɸʚʩʪʨʘʣʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʨʘʟʫʤʝʚʘʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʠʢʠʤʠ ʠ ʜʦʤʘʰʥʠʤʠ 
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ʧʪʠʮʘʤʠ ʠ ʫʩʪʘʥʦʚʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʦʧʫʣʷʮʠʷʤʠ ʜʠʢʠʭ ʧʪʠʮ (J. Liu et al., 2020). ɸʥʘʣʦʛʠʯʥʘʷ 

ʢʘʨʪʠʥʫ ʦʙʥʘʨʫʞʠʣʘʩʴ ʠ ʜʣʷ ʇʨʠʢʘʩʧʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʛʨʘʥʠʯʘʱʝʛʦ ʩ ɽʚʨʦʧʦʡ.  

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʜʣʷ ʚʦʩʪʦʯʥʦʘʟʠʘʪʩʢʠʭ ʚʘʨʠʘʥʪʦʚ ʚʠʨʫʩʘ H12Nʭ 

ʭʘʨʘʢʪʝʨʥʘ ʯʘʩʪʘʷ ʨʝʘʩʩʦʨʪʘʮʠʷ ʩ ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʤʠ ʰʪʘʤʤʘʤʠ. ʊʘʢ, ʯʘʩʪʴ 

ʛʝʥʦʤʥʳʭ ʩʝʛʤʝʥʪʦʚ ʜʚʫʭ ʠʟʦʣʷʪʦʚ H12N2 (NH112319-H12N2 ʠ NH101807-

H12N2) ʠʟ ʂʠʪʘʷ (ʐʘʥʭʘʡ) ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʡ ʣʠʥʠʠ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʤʝʞʢʦʥʪʠʥʝʥʪʘʣʴʥʫʶ ʨʝʘʩʩʦʨʪʘʮʠʶ ʩʨʝʜʠ H12 ʚ 

ɽʚʨʘʟʠʠ ʠ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ (L. Tang et al., 2020). ʊʘʢʦʡ ʞʝ ʬʘʢʪ ʦʙʥʘʨʫʞʝʥ 

ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʦʩʩʠʡʩʢʦʛʦ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ (K. Sharshov et al., 2019). 

ɺʧʝʨʚʳʝ ʞʝ ʦʙʥʘʨʫʞʝʥʥʳʡ ʚ ʗʧʦʥʠʠ H12N3, ʚʳʜʝʣʝʥʥʳʡ ʦʪ ʯʠʨʢʘ-

ʪʨʝʩʢʫʥʢʘ (Anas crecca) ʚ ʗʧʦʥʠʠ ʚ 2009 ʛʦʜʫ ʦʢʘʟʘʣʩʷ ʤʥʦʞʝʩʪʚʝʥʥʳʤ 

ʨʝʘʩʩʦʨʪʘʥʪʥʳʤ, ʥʦ ʠʤʝʶʱʠʤ ʛʝʥʳ HA ʠ ʥʝʡʨʘʤʠʥʠʜʘʟʳ ʝʚʨʘʟʠʡʩʢʦʡ 

çʧʪʠʯʴʝʡè ʣʠʥʠʠ (V.N. Bui et al., 2015).  

ʄʘʩʰʪʘʙʥʳʡ ʘʥʘʣʠʟ Wan ʩ ʩʦʘʚʪ., 2022 ʧʦʢʘʟʘʣ, ʯʪʦ ʜʠʢʠʝ ʧʪʠʮʳ 

ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʨʦʜʫ ʨʝʯʥʳʝ ʫʪʢʠ (Anas) ʠ ʨʦʜʫ ʢʘʤʥʝʰʘʨʢʠ (Arenaria), ʘ ʪʘʢʞʝ 

ʜʚʘ ʧʫʪʠ ʤʠʛʨʘʮʠʠ ʠʟ ɸʟʠʠ ʚ ʆʢʝʘʥʠʶ ʠ ʠʟ ɽʚʨʦʧʳ ʚ ʖʞʥʫʶ ɸʤʝʨʠʢʫ ʠʛʨʘʶʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ H12 ʫ ʜʠʢʠʭ ʧʪʠʮ (Z. Wan et al., 2022). 

ɺʦʩʪʦʯʥʦʘʟʠʘʪʩʢʦïɸʚʩʪʨʘʣʘʟʠʡʩʢʠʡ ʧʨʦʣʝʪ, ʚʝʨʦʷʪʥʦ, ʦʪʚʝʪʩʪʚʝʥʝʥ ʟʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ H12 ʠʟ ɸʟʠʠ ʚ ʆʢʝʘʥʠʶ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʤʠʛʨʘʮʠʦʥʥʦʛʦ 

ʤʘʨʰʨʫʪʘ ʠʟ ɽʚʨʦʧʳ ʚ ʖʞʥʫʶ ɸʤʝʨʠʢʫ, ʪʦ H12, ʚʝʨʦʷʪʥʦ, ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ 

ʥʝʠʟʚʝʩʪʥʳʤ ʧʫʪʝʤ. ʆʜʥʘʢʦ ʚʠʨʫʩʳ ʛʨʠʧʧʘ H12-ʩʫʙʪʠʧʘ ʠʟ ʖʞʥʦʡ ɸʤʝʨʠʢʠ 

ʙʳʣʠ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʩ ʚʠʨʫʩʘʤʠ ʠʟ ɸʤʝʨʠʢʠ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ H12 ʚ ʖʞʥʦʡ ɸʤʝʨʠʢʝ, ʚʝʨʦʷʪʥʦ, ʪʘʢʞʝ ʧʨʦʠʟʦʰʣʦ ʠʟ 

ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ. ʇʦʩʢʦʣʴʢʫ ʚʠʨʫʩ ʛʨʠʧʧʘ H12-ʩʫʙʪʠʧ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʦ 

ʜʝʪʝʢʪʠʨʫʝʪʩʷ ʫ ʜʠʢʠʭ ʧʪʠʮ, ʜʘʥʥʳʝ ʧʦ H12 ʤʦʛʫʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ, ʘ 

ʧʦʛʨʝʰʥʦʩʪʴ ʚʳʙʦʨʢʠ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʀʟʚʝʩʪʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʰʪʘʤʤʘ ʅ12-

A.formosa/354. ʍʦʪʷ ʠʟʦʣʷʪ H12 ʥʝ ʤʦʛ ʵʬʬʝʢʪʠʚʥʦ ʨʝʧʣʠʮʠʨʦʚʘʪʴʩʷ ʫ ʤʳʰʝʡ 

BALB/c, A.formosa/354 ʦʙʣʘʜʘʣ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʧʣʠʢʘʮʠʠ ʚ 
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ʈʂʕ, ʢʣʝʪʢʘʭ MDCK ʠ A549 (Z. Wan et al., 2022).  ɼʘʥʥʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ 

ʧʦʣʫʯʝʥʥʳʤʠ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʦ ʰʪʘʤʤʦʤ 

A/teal/Dagestan/1017/2018 (H12N5).  

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʧʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʧʦʷʚʣʝʥʠʝ 

ʛʝʥʝʪʠʯʝʩʢʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ H12-ʩʫʙʪʠʧʘ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʠ 

ʦʪʜʘʣʝʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʨʝʛʠʦʥʘʭ ʩʚʷʟʘʥʦ ʩ ʤʠʛʨʘʮʠʝʡ ʜʠʢʠʭ ʧʪʠʮ. ʆʯʝʚʠʜʥʦ, 

ʯʪʦ ʧʨʦʜʦʣʞʝʥʠʝ ʥʘʜʟʦʨʘ ʟʘ ʨʘʟʥʦʦʙʨʘʟʠʝʤ H12 ʫ ʜʠʢʠʭ ʧʪʠʮ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʧʦʥʠʤʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠʩʪʦʨʠʠ ʨʝʜʢʠʭ ʩʫʙʪʠʧʦʚ. 

2.2.9 ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʢʦʣʣʝʢʮʠʠ ʰʪʘʤʤʦʚ ʠ ʜʝʧʦʥʠʨʦʚʘʥʠʝ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʢʦʣʣʝʢʮʠʷʭ 

ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʰʪʘʤʤʳ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ɸ ʙʳʣʠ ʧʘʩʧʦʨʪʠʟʦʚʘʥʳ 

(ʇʨʠʣʦʞʝʥʠʝ ɹ), ʠʟ ʥʠʭ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʣʘʙʦʨʘʪʦʨʥʘʷ ʢʦʣʣʝʢʮʠʷ ʰʪʘʤʤʦʚ. 

ʅʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʝ ʰʪʘʤʤʳ, ʢʦʪʦʨʳʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʜʘʣʴʥʝʡʰʠʭ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʩʦʟʜʘʥʠʶ ʰʪʘʤʤʦʚ-ʧʨʦʜʫʮʝʥʪʦʚ 

ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ, ʙʳʣʠ ʧʝʨʝʜʘʥʳ ʥʘ ʧʘʪʝʥʪʥʦʝ ʜʝʧʦʥʠʨʦʚʘʥʠʝ ʚ ʩʣʝʜʫʶʱʠʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʢʦʣʣʝʢʮʠʠ ʈʌ: 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʢʦʣʣʝʢʮʠʷ ʚʦʟʙʫʜʠʪʝʣʝʡ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ ʠ 

ʨʠʢʢʝʪʩʠʦʟʦʚ ʌɹʋʅ ɻʅʎ ɺɹ çɺʝʢʪʦʨè ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ. 

ʂʦʣʣʝʢʮʠʷ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʠ ʆʈɿ, ʦʪʜʝʣ ʵʪʠʦʣʦʛʠʠ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠ 

ʌɻɹʋ çʅʀʀ ʛʨʠʧʧʘ ʠʤ. ɸ. ɸ. ʉʤʦʨʦʜʠʥʮʝʚʘè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ. ʀʥʬʦʨʤʘʮʠʷ 

ʦ ʧʝʨʝʜʘʥʥʳʭ ʰʪʘʤʤʘʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 11. 
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ɸ.ɸ.ʉʤʦʨʦʜʠʥʮʝʚʘè 

860 

3.  A/mallard/Dagestan/004/2018 H10N5 ʄʫʨʘʰʢʠʥʘ ʊ.ɸ., ʐʘʨʰʦʚ ʂ.ɸ., ɼʝʨʢʦ ɸ.ɸ., 

ɻʣʫʱʝʥʢʦ ɸ.ɺ., ɼʫʙʦʚʠʮʢʠʡ ʅ.ɸ., ʉʦʙʦʣʝʚ ʀ.ɸ., 

ʂʫʨʩʢʘʷ ʆ.ɻ., ɸʣʝʢʩʝʝʚ ɸ.ʖ., ʐʝʩʪʦʧʘʣʦʚ ɸ.ʄ. 
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ʌɹʋʅ ɻʅʎ ɺɹ çɺʝʢʪʦʨè V-880 

5.  A/teal/Dagestan/59/2017 H3N8 ʐʘʨʰʦʚ ʂ.ɸ., ɼʝʨʢʦ ɸ.ɸ., ʄʫʨʘʰʢʠʥʘ ʊ.ɸ., 
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ɻʘʜʞʠʝʚ ɸ.ɸ., ɸʣʝʢʩʝʝʚ ɸ.ʖ., ʐʝʩʪʦʧʘʣʦʚ ɸ.ʄ. 
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ʆɹʉʋɾɼɽʅʀɽ 

ʄʦʥʠʪʦʨʠʥʛ ʚʠʨʫʩʘ ʛʨʠʧʧʘ A ʚ ʧʦʧʫʣʷʮʠʷʭ ʜʠʢʠʭ ʧʪʠʮ ʥʘ ʢʣʶʯʝʚʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʉʨʝʜʥʝʛʦ ʂʘʩʧʠʷ ʧʨʦʚʦʜʠʪʩʷ ʚʧʝʨʚʳʝ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʥʘ ʜʘʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʦʙʫʩʣʦʚʣʝʥʘ ʢʣʠʤʘʪʦʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤ. ʈʝʩʧʫʙʣʠʢʘ ɼʘʛʝʩʪʘʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʨʝʛʠʦʥʦʚ, ʢʦʪʦʨʳʡ 

ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʧʫʪʷʭ ʤʠʛʨʘʮʠʡ ʧʪʠʮ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ, ɸʬʨʠʢʠ ʠ ʈʦʩʩʠʠ. ʆʙʰʠʨʥʳʝ ʩʠʩʪʝʤʳ ʨʝʢ ʠ ʦʟʝʨ ʥʘ ʜʘʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʷʚʣʷʶʪʩʷ ʛʥʝʟʜʦʚʳʤʠ ʘʨʝʘʣʘʤʠ ʧʪʠʮ ʚʦʜʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ, ʤʝʩʪʘʤʠ ʠʭ ʦʩʪʘʥʦʚʦʢ ʠ ʟʠʤʦʚʢʠ.  

ʇʝʨʝʩʝʯʝʥʠʷ ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʫʪʝʡ ʧʦʚʳʰʘʶʪ ʚʝʨʦʷʪʥʦʩʪʴ ʫʯʘʩʪʠʷ ʜʠʢʠʭ 

ʧʪʠʮ ʚ ʮʠʨʢʫʣʷʮʠʠ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʥʘ ʦʙʰʠʨʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʊʘʢʞʝ 

ʧʦʚʳʰʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʚʘʨʠʘʥʪʦʚ ʚʠʨʫʩʘ ʩ ʥʦʚʳʤʠ ʘʥʪʠʛʝʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʚ ʧʨʝʜʝʣʘʭ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʡ ʠ ʟʘʥʝʩʝʥʠʷ ʰʪʘʤʤʦʚ ʚʳʩʦʢʦ 

ʧʘʪʦʛʝʥʥʦʛʦ ʛʨʠʧʧʘ ʧʪʠʮ ʥʘ ʥʦʚʳʝ ʪʝʨʨʠʪʦʨʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʨʨʠʪʦʨʠʷ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʉʨʝʜʥʝʛʦ ʂʘʩʧʠʷ ʠʛʨʘʝʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʵʢʦʣʦʛʠʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ A ʚ ʧʦʧʫʣʷʮʠʷʭ ʜʠʢʠʭ 

ʧʪʠʮ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟ 1438 ʦʙʨʘʟʮʦʚ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 

43 ʛʝʤʘʛʛʣʶʪʠʥʠʨʫʶʱʠʭ ʘʛʝʥʪʘ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 2,99 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ, 21 ʠʟ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʚʠʨʫʩ ʛʨʠʧʧʘ ɸ, ʯʪʦ 

ʩʦʩʪʘʚʠʣʦ 1,46% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ. 

ɻʝʤʘʛʛʣʶʪʠʥʠʨʫʶʱʠʭ ʠʟʦʣʷʪʦʚ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʧʪʠʯʴʠʤ ʧʘʨʘʤʠʢʩʦʚʠʨʫʩʘʤ 

(APMV) ʙʳʣʦ ʚʳʜʝʣʝʥʦ 15, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 1,04% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ. ʊʘʢʞʝ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 7 ʛʝʤʘʛʛʣʶʪʠʥʠʨʫʶʱʠʭ ʘʛʝʥʪʘ, 

ʢʦʪʦʨʳʝ ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʦʚ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʥʝ ʫʜʘʣʦʩʴ. 

ʅʘʠʙʦʣʴʰʘʷ ʜʦʣʷ ʚʳʜʝʣʝʥʠʷ AIV  ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʦʪʨʷʜ Anseriformes. ʆʪ 

ʧʪʠʮ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 36 ʠʟʦʣʷʪʦʚ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 83,7% ʦʪ ʚʩʝʭ 

ʚʳʜʝʣʝʥʥʳʭ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʟʦʣʷʪʦʚ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 
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ʘʥʘʣʦʛʠʯʥʳʭ ʨʘʙʦʪ, ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʥʝʝ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ʦʙʟʦʨʝ 

ʣʠʪʝʨʘʪʫʨʳ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʪʨʦʣʷ ʟʘ ʮʠʨʢʫʣʷʮʠʝʡ ɺɻA ʚ ʧʦʧʫʣʷʮʠʷʭ ʜʠʢʠʭ ʧʪʠʮ 

ʠ ʠʟʫʯʝʥʠʷ ʵʢʦʣʦʛʠʠ ʚʠʨʫʩʘ ʥʝʦʙʭʦʜʠʤʦ ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʠʟʫʯʝʥʠʝ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ.  

ʀʩʭʦʜʷ ʠʟ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʘʢʚʘʪʦʨʠʷ 

ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʟʝʨʚʫʘʨ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ 

ʦʙʤʝʥ ʛʝʥʝʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʠʟ ʨʘʟʣʠʯʥʳʭ, ʚ ʪ.ʯ. 

ʟʥʘʯʠʪʝʣʴʥʦ ʜʠʩʪʘʥʮʠʨʦʚʘʥʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ 

ʰʪʘʤʤʳ, ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʚ ɼʘʛʝʩʪʘʥʝ, ʛʝʥʝʪʠʯʝʩʢʠ ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʆʪʜʝʣʴʥʳʝ ʩʝʛʤʝʥʪʳ ʠʭ ʛʝʥʦʤʦʚ ʧʨʠʥʘʜʣʝʞʘʪ ʢ 

ʨʘʟʥʳʤ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦ ʩʝʛʤʝʥʪʫ NS ʰʪʘʤʤʳ 

ʦʜʥʦʟʥʘʯʥʦ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʝ ʛʝʥʝʪʠʯʝʩʢʠ ʜʠʩʪʘʥʮʠʨʦʚʘʥʥʳʭ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʛʨʫʧʧʳ. 

ʈʘʟʣʠʯʥʳʤ ʰʪʘʤʤʘʤ ʠʟ ɼʘʛʝʩʪʘʥʘ ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʩʝʛʤʝʥʪʘʤ ʛʝʥʦʤʘ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠ ʨʦʜʩʪʚʝʥʥʳ ʚʘʨʠʘʥʪʳ ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʉʠʙʠʨʠ 

(ʏʘʥʦʚʩʢʘʷ ʦʟʝʨʥʘʷ ʩʠʩʪʝʤʘ, ʋʙʠʥʩʢʦʝ ʦʟʝʨʦ). ʂʨʦʤʝ ʪʦʛʦ, ʚʳʷʚʣʝʥʳ ʩʝʛʤʝʥʪʳ 

ʛʝʥʦʤʘ, ʩʭʦʞʠʝ ʩ ʛʝʥʘʤʠ ʰʪʘʤʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʚ ɽʚʨʦʧʝ (ɻʝʨʤʘʥʠʷ, ʏʝʭʠʷ, 

ʅʠʜʝʨʣʘʥʜʳ, ʍʦʨʚʘʪʠʷ). 

 ʏʘʩʪʴ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʝʛʤʝʥʪʦʚ ʛʝʥʦʤʘ ʨʦʜʩʪʚʝʥʥʘ ʩʝʛʤʝʥʪʘʤ, 

ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ɺʦʩʪʦʯʥʦʡ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʝʜʠ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʰʪʘʤʤʦʚ ʦʙʥʘʨʫʞʝʥ ʛʝʥʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ɽʚʨʘʟʠʠ. 

 ʂʨʦʤʝ ʪʦʛʦ, ʩʭʦʞʠʝ ʩʝʛʤʝʥʪʳ ʛʝʥʦʤʘ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʚ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʝ ɹʘʥʛʣʘʜʝʰ ʠ ɽʛʠʧʪʝ, ʪ. ʝ. ʚ ʖʞʥʦʡ ɸʟʠʠ, ʘ ʪʘʢʞʝ ʥʘ 

ʉʠʥʘʡʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ ʠ ʚ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʤ ʨʝʛʠʦʥʝ ɸʬʨʠʢʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʛʝʥʝʪʠʯʝʩʢʠ ʙʣʠʟʢʠʝ ʩʝʛʤʝʥʪʳ ʛʝʥʦʤʦʚ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ɸ, 

ʚʳʜʝʣʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʨʫʟʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 
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ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʧʪʠʮ ʤʝʞʜʫ ʘʢʚʘʪʦʨʠʷʤʠ ʂʘʩʧʠʡʩʢʦʛʦ ʠ 

ʏʝʨʥʦʛʦ ʤʦʨʝʡ. 

ʈʘʟʣʠʯʠʷ ʚ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʤ ʦʢʨʫʞʝʥʠʠ ʨʘʟʥʳʭ ʩʝʛʤʝʥʪʦʚ ʦʜʥʠʭ ʠ ʪʝʭ 

ʞʝ ʰʪʘʤʤʦʚ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ, ʚʳʜʝʣʝʥʥʳʭ ʚ ɼʘʛʝʩʪʘʥʝ, ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʨʝʘʩʩʦʨʪʘʮʠʶ, ʧʨʠʚʦʜʷʱʫʶ ʢ ʧʦʷʚʣʝʥʠʶ ʚʘʨʠʘʥʪʦʚ ʚʠʨʫʩʘ ʩ ʥʦʚʳʤʠ 

ʢʦʤʙʠʥʘʮʠʷʤʠ ʩʝʛʤʝʥʪʦʚ ʛʝʥʦʤʘ. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʯʘʩʪʴ ʰʪʘʤʤʦʚ ʠʟ ɼʘʛʝʩʪʘʥʘ ʧʦ ʥʝʢʦʪʦʨʳʤ 

ʩʝʛʤʝʥʪʘʤ ʛʝʥʦʤʘ ʨʦʜʩʪʚʝʥʥʳ ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʦʤʫ ʚʘʨʠʘʥʪʫ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ 

ʩʫʙʪʠʧʫ H5N8. ɺ ʯʘʩʪʥʦʩʪʠ, ʰʪʘʤʤʳ A/pochard/Dagestan/92/2017 (H3N8) ʠ 

A/teal/Dagestan/141/2017 (H3N8) ʧʦ ʩʝʛʤʝʥʪʘʤ NP ʠ PB1 ʩʭʦʞʠ ʩʦ ʰʪʘʤʤʘʤʠ 

ʩʫʙʪʠʧʘ H5N8, ʚʳʜʝʣʝʥʥʳʤʠ ʠʟ ʨʘʟʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ (NP ï ʠʟ 

ɸʟʠʠ, ʘ PB1 ï ʠʟ ɽʚʨʦʧʳ), ʘ ʰʪʘʤʤ A/gadwall/Dagestan/156/2017 (H4N6) ʧʦ 

ʩʝʛʤʝʥʪʫ PB2 ʨʦʜʩʪʚʝʥʝʥ ʰʪʘʤʤʘʤ ʩʫʙʪʠʧʘ H5N8 ʠʟ ɹʘʥʛʣʘʜʝʰ ʠ ɽʛʠʧʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʮʠʨʢʫʣʷʮʠʶ ʚʘʨʠʘʥʪʦʚ 

ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ, ʚʦʟʥʠʢʰʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʤʝʥʘ ʛʝʥʝʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ 

ʤʝʞʜʫ ʰʪʘʤʤʘʤʠ ʨʘʟʣʠʯʥʳʭ ʩʫʙʪʠʧʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʭ. 

ʄʳ ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʝ ʥʘʰʣʠ ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʦʛʦ ʚʠʨʫʩʘ ʛʨʠʧʧʘ 

ɸ. ʆʜʥʘʢʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ 2005, 2006, 2008, 2022 ʛʛ. ʚ ʂʘʩʧʠʡʩʢʦʤ ʨʝʛʠʦʥʝ 

ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʡ ʛʨʠʧʧ ʙʳʣ ʜʝʪʝʢʪʠʨʦʚʘʥ (ɼ.ʂ. ʃʴʚʦʚ ʠ ʜʨ., 2006; N. 

Zinyakov et al., 2022; I. Sobolev et al., 2023). ʊʘʢ, ʚ 2005-2008 ʛʛ., ʚʦ ʚʨʝʤʷ 

ʧʝʨʚʦʡ ʚʦʣʥʳ ʵʧʠʟʦʦʪʠʠ ʛʨʠʧʧʘ, ʚʳʟʚʘʥʥʦʛʦ ʩʘʤʳʤ ʧʝʨʚʳʤ ʚʘʨʠʘʥʪʦʤ H5N1, 

ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʢʨʫʧʥʘʷ ʚʩʧʳʰʢʘ ʩʨʝʜʠ ʣʝʙʝʜʝʡ ʠ ʜʨʫʛʠʭ 

ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʚ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ (ɼ.ʂ. ʃʴʚʦʚ ʠ ʜʨ., 2006). ɺ 2020-2021 

ʛʛ. ʥʘ ʂʘʩʧʠʠ ʙʳʣ ʦʙʥʘʨʫʞʝʥ H5N5 (N. Zinyakov et al., 2022). ɺ 2022 ʛʦʜʫ ʙʳʣʘ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʛʠʙʝʣʴ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʜʠʢʠʭ ʧʪʠʮ ʥʘ ʦʩʪʨʦʚʝ ʞʝʤʯʫʞʥʳʡ (I. 

Sobolev et al., 2023). ʕʪʠ ʬʘʢʪʳ ʧʦʜʯʝʨʢʠʚʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʨʝʛʠʦʥʘ ʚ 

ʮʠʨʢʫʣʷʮʠʠ ʥʝ ʪʦʣʴʢʦ ʥʠʟʢʦʧʘʪʦʛʝʥʥʳʭ ʚʠʨʫʩʦʚ ʛʨʠʧʧʘ ʧʪʠʮ. 

ʅʝʢʦʪʦʨʳʝ ʰʪʘʤʤʳ LPAIV, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ ʧʦʜʪʠʧʘʤ H5 ʠ H7, 

ʩʧʦʩʦʙʥʳ ʤʫʪʠʨʦʚʘʪʴ ʚ ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʝ ʚʘʨʠʘʥʪʳ (HP), ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʚʳʟʳʚʘʪʴ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʚ ʧʪʠʯʴʠʭ 
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ʧʦʧʫʣʷʮʠʷʭ. ɺʳʩʦʢʦʧʘʪʦʛʝʥʥʳʡ ʧʪʠʯʠʡ ʛʨʠʧʧ (HPAI), ʨʘʥʝʝ ʥʘʟʳʚʘʝʤʳʡ 

çʧʪʠʯʴʝʡ ʯʫʤʦʡè, ʧʨʠʚʝʣ ʢ ʦʛʨʦʤʥʳʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ ʚ 

ʧʪʠʮʝʚʦʜʩʪʚʝ ʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʤʝʨʪʝʣʴʥʳʤ ʠʥʬʝʢʮʠʷʤ ʩʨʝʜʠ ʣʶʜʝʡ. 

ʈʝʮʠʜʠʚʠʨʫʶʱʠʝ ʟʦʦʥʦʟʥʳʝ ʠʥʬʝʢʮʠʠ AIV H5 ʠ H7 ʠʤʝʣʠ ʤʝʩʪʦ ʫ ʣʶʜʝʡ ʚ 

ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʜʝʩʷʪʠʣʝʪʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʝʨʝʜʘʯʘ ʚʠʨʫʩʘ ʦʪ ʧʪʠʮʳ ʢ 

ʯʝʣʦʚʝʢʫ ʩʚʷʟʘʥʘ ʩ ʣʠʥʠʝʡ HPAIV H5N1 A/goose/Guangdong/1996 (Gs/GD), 

ʢʦʪʦʨʘʷ ʧʦʷʚʠʣʘʩʴ ʫ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ ʚ 1997 ʛʦʜʫ, ʘ ʟʘʪʝʤ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʘ ʚ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʣʠʥʠʠ HPAI H5; ʙʦʣʝʝ ʥʝʜʘʚʥʠʤ ʧʦʷʚʣʝʥʠʝʤ ʚʠʨʫʩʘ LPAI 

H7N9, ʢʦʪʦʨʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʚʤʝʩʪʥʦ ʮʠʨʢʫʣʠʨʫʝʪ ʩ ʚʘʨʠʘʥʪʘʤʠ HPAI 

H7N9 ʚ ʧʪʠʯʴʠʭ ʩʪʘʷʭ (S.J. Lycett et al., 2019). ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʠʨʫʩ H5 ʠʤʝʝʪ 

ʥʘʠʙʦʣʴʰʫʶ ʣʝʪʘʣʴʥʦʩʪʴ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠʟ ʚʩʝʭ ʟʦʦʥʦʟʥʳʭ ʚʘʨʠʘʥʪʦʚ, ʦʙʱʝʝ 

ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʟʘʨʘʞʝʥʠʷ ʣʶʜʝʡ ʚʠʨʫʩʦʤ ʛʨʠʧʧʘ H7N9-ʩʫʙʪʠʧʘ ʥʘʤʥʦʛʦ 

ʧʨʝʚʳʩʠʣʦ ʪʝ, ʢʦʪʦʨʳʝ ʦʬʠʮʠʘʣʴʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʜʣʷ ʩʣʫʯʘʝʚ H5 

(M.M. Naguib et al., 2019). ʋʯʠʪʳʚʘʷ, ʯʪʦ ʵʥʜʝʤʠʯʝʩʢʘʷ ʮʠʨʢʫʣʷʮʠʷ ʧʦʜʪʠʧʦʚ 

AIV ʫ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʟʦʦʥʦʟʥʦʡ ʧʝʨʝʜʘʯʠ ʯʝʣʦʚʝʢʫ, 

ʚ ʧʝʨʠʦʜ ʩ 2013 ʧʦ 2016 ʛʛ. ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ AIV H7, 

ʦʩʦʙʝʥʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʧʦʜʪʠʧʦʤ H7N9 ʚ ʂʠʪʘʝ, ʢʦʪʦʨʳʡ ʟʘʢʨʝʧʠʣʩʷ ʫ 

ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ ʠ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʝʨʝʜʘʚʘʣʩʷ ʣʶʜʷʤ ʩ 2013 ʛʦʜʘ (FAO, 2019). 

ɺʠʨʫʩʳ ʛʨʠʧʧʘ A(H7N3) ʠ A(H7N7) ʪʘʢʞʝ ʙʳʣʠ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʠʥʬʝʢʮʠʡ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ ʠ ʣʶʜʝʡ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʠ ʉʝʚʝʨʥʦʡ ʠ 

ʖʞʥʦʡ ɸʤʝʨʠʢʝ (M.S. Dhingra et al., 2018). ʆʜʥʘʢʦ ʚ 2024 ʛ. ʙʦʣʴʰʝʝ ʦʧʘʩʝʥʠʝ 

ʚʳʟʳʚʘʝʪ ʚʠʨʫʩ ʛʨʠʧʧʘ ʅ5-ʩʫʙʪʠʧʘ. ʇʨʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʘ ʬʦʥʝ 

ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʅ5 ʩ ʤʠʛʨʠʨʫʶʱʠʤʠ ʧʪʠʮʘʤʠ, ʛʣʦʙʘʣʴʥʘʷ ʧʝʨʝʜʘʯʘ 

ʚʠʨʫʩʦʚ H7N9 ʯʝʨʝʟ ʧʝʨʝʣʝʪʥʳʭ ʧʪʠʮ ʧʦʢʘ ʥʝ ʦʙʥʘʨʫʞʝʥʘ (S.J. Lycett et al., 

2019). ɿʘ ʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʯʝʣʦʚʝʢʦʤ - ʚ ʤʷʩʝ ʧʪʠʮʳ, 

ʥʝʟʘʢʦʥʥʦ ʚʚʝʟʝʥʥʦʤ ʠʟ ʂʠʪʘʷ ʚ ʗʧʦʥʠʶ, ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʥʦʚʳʡ ʚʘʨʠʘʥʪ H7N3, 

ʧʨʦʠʩʭʦʜʷʱʠʡ ʦʪ ʟʦʦʥʦʟʥʦʛʦ ʚʠʨʫʩʘ H7N9. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʦʚʳʡ ʚʠʨʫʩ 

H7N3 ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʤʥʦʞʘʝʪʩʷ ʫ ʢʫʨ ʠ ʫʪʦʢ ʙʝʟ ʣʝʪʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʧʨʝʜʳʜʫʱʠʝ ʟʦʦʥʦʟʥʳʝ ʧʦʜʪʠʧʳ H7N9 ʥʝ ʙʳʣʠ ʭʦʨʦʰʦ 

ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʫʪʢʘʤ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʵʪʠʭ ʚʳʚʦʜʘʭ, ʥʦʚʳʡ ʚʠʨʫʩ H7N3 AIV 
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ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʧʦʩʦʙʥʳʡ ʢ ʟʘʢʨʝʧʣʝʥʠʶ ʧʦʧʫʣʷʮʠʷʭ ʜʠʢʠʭ ʧʪʠʮ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚ ʦʪʜʘʣʝʥʥʳʝ ʨʘʡʦʥʳ ʧʦ ʤʠʛʨʘʮʠʦʥʥʳʤ ʧʫʪʷʤ (M. Nakayama 

et al., 2019). 

ɺ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ LPAI AIV ʧʦʜʪʠʧʘ H7N3 ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʫ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʚʠʜʦʚ ʧʪʠʮ (E.M. Abdelwhab et al., 2014). ʇʦʯʪʠ ʚʩʝ ʵʪʠ 

ʰʪʘʤʤʳ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʢʣʘʩʩʠʯʝʩʢʠʤ ʣʠʥʠʷʤ ʚʠʨʫʩʘ ʜʠʢʠʭ ʧʪʠʮ (Avian-like). ɺ 

ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ ʜʚʘ ʥʦʚʳʭ ʠʟʦʣʷʪʘ H7N3 LPAI 

ʦʪ ʜʠʢʠʭ ʫʪʦʢ. ʕʪʦ ʧʝʨʚʦʝ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʙʥʘʨʫʞʝʥʠʠ H7N3 LPAIV ʚ ʨʝʛʠʦʥʝ 

ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ. ɹʳʣʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʜʚʘ ʥʦʚʳʭ ʠʟʦʣʷʪʘ ʠ ʚʳʷʚʠʣʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʤʝʥʘ ʩʝʛʤʝʥʪʘʤʠ ʛʝʥʦʚ ʩ ʜʨʫʛʠʤʠ ʝʚʨʘʟʠʡʩʢʠʤʠ ʠ 

ʘʬʨʠʢʘʥʩʢʠʤʠ ʚʠʨʫʩʘʤʠ LPAI, ʮʠʨʢʫʣʠʨʫʶʱʠʤʠ ʚ ʦʩʥʦʚʥʦʤ ʚʜʦʣʴ 

ʏʝʨʥʦʤʦʨʩʢʦ-ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʧʨʦʣʝʪʥʦʛʦ ʧʫʪʠ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʩʝʛʤʝʥʪʦʚ 

ʛʝʥʦʚ H7, N3 ʠ ʚʥʫʪʨʝʥʥʠʭ ʛʝʥʦʚ, ʭʦʪʷ ʠ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠ ʩʭʦʞʘʷ ʤʝʞʜʫ ʜʚʫʤʷ 

ʚʠʨʫʩʘʤʠ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʝʪʝʨʦʛʝʥʥʫʶ ʛʨʫʧʧʫ ʩʝʛʤʝʥʪʦʚ 

ʛʝʥʦʚ AIV, ʦʙʥʘʨʫʞʝʥʥʳʭ ʥʘ ʧʨʦʣʝʪʥʳʭ ʧʫʪʷʭ ʜʠʢʠʭ ʧʪʠʮ ʚ ɽʚʨʘʟʠʠ. 

ʅʘʧʨʠʤʝʨ, ʩʝʛʤʝʥʪ ʛʝʥʘ H7 (LPAI) ʙʳʣ ʧʦʭʦʞ ʥʘ ʩʝʛʤʝʥʪʳ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʟʦʣʷʪʦʚ ʠʟ ɻʨʫʟʠʠ, ʋʢʨʘʠʥʳ ʠ ʄʦʥʛʦʣʠʠ. ʆʥ ʪʘʢʞʝ ʚʝʨʦʷʪʥʦ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʢʦʚʳʤ ʜʣʷ H7 AIV, ʦʙʥʘʨʫʞʝʥʥʦʤʫ ʚ ɺʦʩʪʦʯʥʦʡ ʠ ʖʞʥʦʡ ɸʟʠʠ ʚ 

2019 ʛʦʜʫ. ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʝʜʦʢ ʵʪʦʛʦ ʩʝʛʤʝʥʪʘ ʛʝʥʘ 

H7, ʚʦʟʤʦʞʥʦ, ʮʠʨʢʫʣʠʨʦʚʘʣ ʚ ɽʚʨʘʟʠʠ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʜʝʩʷʪʠʣʝʪʠʡ ʠʣʠ ʙʦʣʝʝ, 

ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʪʦʛʦ ʧʦʜʪʠʧʘ ʢʘʢ ʚʦ ʚʨʝʤʝʥʠ, ʪʘʢ 

ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ, ʚʦʟʤʦʞʥʦ, ʥʘʣʠʯʠʝ ʤʥʦʞʝʩʪʚʘ ʚʠʜʦʚ ʧʪʠʮ-ʭʦʟʷʝʚ. ɹʦʣʝʝ 

ʪʦʛʦ, ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʙʣʠʟʢʠʝ ʨʦʜʩʪʚʝʥʥʠʢʠ ʩʝʛʤʝʥʪʦʚ ʚʥʫʪʨʝʥʥʠʭ ʛʝʥʦʚ 

(ʧʦʣʠʤʝʨʘʟʳ ʠ NP), ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʚ H5 HPAI ʚ ɽʚʨʘʟʠʠ (ʢʣʘʜʘ 2.3.4.4b), ʠ 

ʚʩʝ ʩʝʛʤʝʥʪʳ ʚʥʫʪʨʝʥʥʠʭ ʛʝʥʦʚ ʠʤʝʶʪ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʚ 

LPAI, ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʫ Anatidae ʧʦ ʚʩʝʡ ɽʚʨʘʟʠʠ. ʕʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ 

ʧʣʘʩʪʠʯʥʦʩʪʴ ʨʝʟʝʨʚʫʘʨʘ AIV ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʣʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʠʣʝʥʥʦʛʦ 

ʥʘʜʟʦʨʘ ʟʘ AIV ʠ ʭʦʟʷʝʚʘʤʠ ʚʜʦʣʴ ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʫʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʛʠʦʥʘʤʠ 

ʂʘʩʧʠʡʩʢʦʛʦ ʠ ʏʝʨʥʦʛʦ ʤʦʨʝʡ. 
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ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʙʥʘʨʫʞʝʥʥʦʝ ʥʘʤʠ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʩʫʙʪʠʧʦʚ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʠ 

ʨʘcʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚ ʧʦʧʫʣʷʮʠʷʭ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʚ ʤʠʨʝ (H1N1, H3N8, H4N6), 

ʘ ʜʨʫʛʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʝʜʢʠʤʠ ʩʫʙʪʠʧʘʤʠ (H7N3, H10N5, H12N5). ʉʭʦʞʘʷ 

ʢʘʨʪʠʥʘ ʩʫʙʪʠʧʦʚ ʩʫʱʝʩʪʚʫʝʪ ʠ ʥʘ ʟʠʤʦʚʢʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʂʘʩʧʠʡʩʢʠʤ ʤʦʨʝʤ: 

ʦʙʥʘʨʫʞʝʥʳ ʪʝ ʞʝ ʦʩʥʦʚʥʳʝ ʩʫʙʪʠʧʳ ʠ ʥʝʢʦʪʦʨʘʷ ʯʘʩʪʴ ʨʝʜʢʠʭ, ʢʦʪʦʨʳʝ 

ʜʦʧʦʣʥʷʶʪʩʷ ʝʱʝ ʩʫʙʪʠʧʘʤʠ H8N4 H2N1 (D. Muzyka et al., 2016; ʂ.ɸ. ʐʘʨʰʦʚ 

ʠ ʜʨ., 2016; D. Venkatesh et al. 2018). ʆʜʥʘʢʦ, ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʯʘʩʪʴ ʧʪʠʮ 

ʠʩʧʦʣʴʟʫʝʪ ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ ʠ ʦʢʨʫʞʘʶʱʠʝ ʚʦʜʦʝʤʳ ʚ ʢʘʯʝʩʪʚʝ ʟʠʤʦʚʦʢ 

(ɽ.ɺ. ɺʠʣʢʦʚ, 2017; ɽ.ɺ. ɺʠʣʢʦʚ, 2019). ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʢʘʨʪʠʨʦʚʘʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʫʙʪʠʧʦʚ, ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ ʩʚʷʟʘʥʥʳʭ ʩ 

ʠʩʩʣʝʜʫʝʤʳʤ ʨʝʛʠʦʥʦʤ. ʆʜʥʘʢʦ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʪʨʦʝʥʠʝ ʢʘʨʪʳ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʦʛʨʘʥʠʯʝʥʠʝʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʪʦʯʥʦʩʪʠ ʢʦʦʨʜʠʥʘʪ ʜʦʩʪʫʧʥʳʭ ʚ ʣʠʪʝʨʘʪʫʨʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʠʭ ʦʛʨʘʥʠʯʝʥʥʳʤ ʯʠʩʣʦʤ.  

ʂʘʢ ʨʘʥʝʝ ʩʦʦʙʱʘʣʠ Hiono T. ʩ ʩʦʘʚʪ. (2015), ʩʝʛʤʝʥʪʳ H7 HA 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʣʠʥʠʡ: ʜʨʝʚʥʶʶ ʝʚʨʦʧʝʡʩʢʫʶ, 

ʘʚʩʪʨʘʣʠʡʩʢʫʶ, ʣʦʰʘʜʠʥʫʶ, ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʫʶ ʠ ʝʚʨʘʟʠʡʩʢʫʶ. ɽʚʨʘʟʠʡʩʢʘʷ 

ʣʠʥʠʷ ʜʘʣʝʝ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʠ ʩʫʙʣʠʥʠʠ: ʜʨʝʚʥʝʝʚʨʘʟʠʡʩʢʫʶ, ʝʚʨʦʧʝʡʩʢʦï

ʘʟʠʘʪʩʢʫʶ ʠ ʜʘʣʴʥʝʚʦʩʪʦʯʥʫʶ. ɺ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʠʨʫʩʳ H7N3 

ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʝʚʨʦʧʝʡʩʢʦïʘʟʠʘʪʩʢʦʡ ʩʫʙʣʠʥʠʠ, ʜʝʤʦʥʩʪʨʠʨʫʷ ʪʝʩʥʫʶ ʩʚʷʟʴ ʩ 

ʩʝʛʤʝʥʪʦʤ ʧʦʜʪʠʧʦʚ H7, ʪʘʢʠʤʠ ʢʘʢ H7N7 ʠʟ ɻʨʫʟʠʠ (2016), ʖʞʥʦʡ ʂʦʨʝʠ 

(2018), ʄʦʥʛʦʣʠʠ (2019) ʠ ʗʧʦʥʠʠ (2019), ʠ ʠʤʝʶʪ ʦʙʱʝʛʦ ʧʨʝʜʢʘ ʩ ʚʠʨʫʩʘʤʠ 

H7N3, ʢʦʪʦʨʳʝ ʙʳʣʠ ʠʟʦʣʠʨʦʚʘʥʳ ʚ ʄʦʥʛʦʣʠʠ ʚ 2017 ʛʦʜʫ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʛʝʥʳ H7 HA ʜʘʛʝʩʪʘʥʩʢʠʭ ʚʠʨʫʩʦʚ H7N3 ʛʝʥʝʪʠʯʝʩʢʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʪʘʢʦʚʳʭ ʥʦʚʦʛʦ ʟʦʦʥʦʟʥʦʛʦ ʚʠʨʫʩʘ H7N3, ʥʝʜʘʚʥʦ ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʚ ʤʷʩʝ 

ʧʪʠʮʳ, ʥʝʟʘʢʦʥʥʦ ʚʚʝʟʝʥʥʦʤ ʠʟ ʂʠʪʘʷ ʚ ʗʧʦʥʠʶ ʚ ʤʘʨʪʝ 2018 ʛʦʜʘ (T. Hiono et 

al., 2015).  

ʅʝʜʘʚʥʠʝ ʚʩʧʳʰʢʠ ʥʠʟʢʦʧʘʪʦʛʝʥʥʦʛʦ ʚʠʨʫʩʘ ʧʪʠʯʴʝʛʦ ʛʨʠʧʧʘ A(H7N3) 

ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʡ ʣʠʥʠʠ ʜʠʢʠʭ ʧʪʠʮ ʫ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ 
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ʚʠʨʫʩ ʤʦʞʝʪ ʤʫʪʠʨʦʚʘʪʴ ʚ ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʫʶ ʬʦʨʤʫ ʟʘ ʦʯʝʥʴ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʫʛʨʦʟ rʚʠʨʫʩʦʚ H7N3 ʜʣʷ ʯʝʣʦʚʝʢʘ, 

ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ ʠ ʜʠʢʠʭ ʧʪʠʮ ʚ ʂʘʩʧʠʡʩʢʦʤ ʨʝʛʠʦʥʝ. ɺ ʥʘʩʪʦʷʱʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝ ʙʳʣ ʦʙʥʘʨʫʞʝʥʦ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ, ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ 

ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʡ ʬʝʥʦʪʠʧ ʚʠʨʫʩʘ (ʘʤʠʥʦʢʠʩʣʦʪʥʳʝ ʟʘʤʝʥʳ ʚ HA, NA, PB2, 

PB1-F2, NS1). ʕʢʩʧʝʨʠʤʝʥʪʳ in vivo ʧʦʜʪʚʝʨʜʠʣʠ ʥʠʟʢʫʶ ʧʘʪʦʛʝʥʥʦʩʪʴ ʚʠʨʫʩʦʚ 

ʥʘ ʞʠʚʦʪʥʳʭ ʤʦʜʝʣʷʭ ʮʳʧʣʷʪ ʠ ʤʳʰʝʡ. ʆʜʥʘʢʦ ʥʠʟʢʦʧʘʪʦʛʝʥʥʳʝ ʬʝʥʦʪʠʧʳ H7 

AIV ʤʦʛʫʪ ʩʧʦʥʪʘʥʥʦ ʤʫʪʠʨʦʚʘʪʴ ʚ HPAI ʩ ʧʦʤʦʱʴʶ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʣʠʯʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʢ ʫʯʘʩʪʢʫ 

ʨʘʩʱʝʧʣʝʥʠʷ HA ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʥʦʛʦʦʩʥʦʚʥʦʛʦ ʫʯʘʩʪʢʘ ʨʘʩʱʝʧʣʝʥʠʷ ʚ ʙʝʣʢʝ 

H7 HA, ʚʳʟʳʚʘʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʫ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ 

(S. Youk et al., 2020). ʂʨʦʤʝ ʪʦʛʦ, ʜʘʞʝ ʚʠʨʫʩ ʧʪʠʯʴʝʛʦ ʛʨʠʧʧʘ A (H7N3) ʥʠʟʢʦʡ 

ʧʘʪʦʛʝʥʥʦʩʪʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʧʘʪʦʛʝʥʘʤʠ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʩʤʝʨʪʥʦʩʪʴ 

ʩʨʝʜʠ ʫʪʦʢ (A. Suttie et al., 2017). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʜʦʣʞʝʥʠʝ ʥʘʙʣʶʜʝʥʠʷ 

ʚʠʨʫʩʘ H7 AIV ʚ ʧʨʠʨʦʜʝ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʠ ʠʟʫʯʝʥʠʝ ʝʛʦ ʩʚʦʡʩʪʚ ʥʘ ʞʠʚʦʪʥʳʭ 

ʤʦʜʝʣʷʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚ ʨʝʛʠʦʥʘʭ, ʛʜʝ ʚʠʨʫʩ H7 AIV ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʫ ʜʠʢʠʭ 

ʧʪʠʮ. 

ɸʤʠʥʦʢʠʩʣʦʪʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʘʡʪʳ ʩʚʷʟʳʚʘʥʠʷ ʨʝʮʝʧʪʦʨʦʚ ʚ 

ʙʝʣʢʘʭ H7 HA ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʨʦʜʩʪʚʦ ʢ Ŭ2,3-ʨʝʮʝʧʪʦʨʘʤ ʩʠʘʣʦʚʦʡ ʢʠʩʣʦʪʳ, 

ʢʦʪʦʨʳʝ ʧʨʝʦʙʣʘʜʘʶʪ ʫ ʚʠʜʦʚ ʧʪʠʮ. ʍʦʪʷ ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʚʳʷʚʠʣʦ 

ʢʘʢʠʭ-ʣʠʙʦ ʟʘʤʝʥ, ʩʚʷʟʘʥʥʳʭ ʣʠʙʦ ʩ ʘʜʘʧʪʘʮʠʝʡ H7 ʢ ʜʦʤʘʰʥʝʡ ʧʪʠʮʝ, ʣʠʙʦ ʩ 

ʘʜʘʧʪʘʮʠʝʡ ʢ ʭʦʟʷʝʚʘʤ-ʤʣʝʢʦʧʠʪʘʶʱʠʤ, ʩʧʦʨʘʜʠʯʝʩʢʦʝ ʧʦʷʚʣʝʥʠʝ H7 HPAI 

ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʜʣʷ ʨʝʛʫʣʷʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ʊʳʩʷʯʠ ʧʝʨʝʣʝʪʥʳʭ ʧʪʠʮ 

ʨʘʟʜʝʣʷʶʪ ʵʢʦʣʦʛʠʯʝʩʢʠ ʨʘʟʥʦʦʙʨʘʟʥʫʶ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʚ ʨʝʛʠʦʥʝ ʂʘʩʧʠʡʩʢʦʛʦ 

ʤʦʨʷ, ʛʜʝ ʤʠʛʨʘʮʠʦʥʥʳʝ ʧʫʪʠ ʠʟ ɸʬʨʠʢʠ ʠ ɸʟʠʠ ʧʝʨʝʩʝʢʘʶʪʩʷ ʩ 

ʤʠʛʨʘʮʠʦʥʥʳʤʠ ʧʫʪʷʤʠ ʚ ʉʠʙʠʨʴ (M. Gulyaeva et al., 2018). ʂʘʢ ʫʢʘʟʳʚʘʣʦʩʴ 

ʚʳʰʝ, ʧʘʪʦʛʝʥʥʳʡ ʠ ʟʦʦʥʦʟʥʳʡ ʧʦʪʝʥʮʠʘʣ ʰʪʘʤʤʦʚ H7 ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ 

ʜʣʷ ʧʨʦʙʣʝʤ ʚ ʵʢʦʥʦʤʠʢʝ ʠ ʦʙʱʝʩʪʚʝʥʥʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʂʘʩʧʠʡʩʢʠʡ ʨʝʛʠʦʥ ʤʦʞʝʪ ʙʳʪʴ ʥʝʜʦʦʮʝʥʝʥ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʛʦ ʨʦʣʠ ʚ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ AIV ʠ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚ ʢʘʯʝʩʪʚʝ 
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ʚʦʟʤʦʞʥʦʛʦ ʤʝʩʪʘ ʦʩʪʘʥʦʚʢʠ ʚʦ ʚʨʝʤʷ ʤʠʛʨʘʮʠʠ, ʛʜʝ ʨʘʟʣʠʯʥʳʝ ʰʪʘʤʤʳ AIV 

ʤʦʛʫʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʨʝʘʩʩʦʨʪʘʮʠʠ. ʇʦʜʦʙʥʳʝ çʛʦʨʷʯʠʝ ʪʦʯʢʠè ʜʣʷ ʚʠʨʫʩʘ 

ʛʨʠʧʧʘ ʦʧʠʩʘʥʳ ʜʣʷ ʨʝʛʠʦʥʦʚ ʏʝʨʥʦʛʦ ʠ ɸʟʦʚʩʢʦʛʦ ʤʦʨʝʡ ʋʢʨʘʠʥʳ ʠ ʚʦʜʥʦ-

ʙʦʣʦʪʥʳʭ ʫʛʦʜʠʡ ɻʨʫʟʠʠ ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʨʦʜʩʪʚʝʥʥʳʝ ʩʝʛʤʝʥʪʳ ʛʝʥʦʚ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʚ H7 AIV ʫ ʢʨʷʢʚ ʚ ʋʢʨʘʠʥʝ ʚ 2014 ʛʦʜʫ ʠ ɻʨʫʟʠʠ ʚ 2016 ʛʦʜʫ 

(D. Muzyka et al., 2016, D. Venkatesh et al., 2018;). 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʥʠʟʢʦʧʘʪʦʛʝʥʥʳʝ AIV ʚʠʨʫʩʘ H7N3 ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫ 

ʜʠʢʠʭ ʫʪʦʢ-ʢʨʷʢʚ ʚ ʂʘʩʧʠʡʩʢʦʤ ʨʝʛʠʦʥʝ ʈʦʩʩʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʚʠʨʫʩʳ H7N3 ʤʦʛʫʪ ʯʘʩʪʦ ʧʦʜʚʝʨʛʘʪʴʩʷ 

ʨʝʘʩʩʦʨʪʘʮʠʠ ʠ ʤʦʛʫʪ ʙʳʪʴ ʝʩʪʝʩʪʚʝʥʥʳʤ ʨʝʢʦʤʙʠʥʘʥʪʦʤ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ 

ʚʠʨʫʩʥʳʝ ʛʝʥʥʳʝ ʩʝʛʤʝʥʪʳ, ʦʙʱʠʝ ʢʘʢ ʜʣʷ LPAIV, ʪʘʢ ʠ ʜʣʷ HPAIV. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʜʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʯʝʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʵʧʠʜʥʘʜʟʦʨʘ ʟʘ ʛʨʠʧʧʦʤ ʧʪʠʮ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ ʩ ʦʯʝʥʴ ʘʢʪʠʚʥʳʤ 

ʧʝʨʝʩʝʯʝʥʠʝʤ ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʫʪʝʡ ʜʠʢʠʭ ʧʪʠʮ. ʕʪʦ ʤʦʞʝʪ ʠʛʨʘʪʴ ʢʣʶʯʝʚʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʙʤʝʥʝ ʛʝʥʘʤʠ AIV ʚ ʨʝʟʝʨʚʫʘʨʝ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʭʦʟʷʝʚʘʤʠ ʥʘ 

ʦʙʰʠʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʘʟʠʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʰʪʘʤʤʳ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʮʝʣʷʭ ʚ ʢʘʯʝʩʪʚʝ ʘʥʪʠʛʝʥʦʚ ʠ ʩʦʟʜʘʥʠʷ ʥʘ ʠʭ 

ʦʩʥʦʚʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʩʳʚʦʨʦʪʦʢ. ʇʨʦʜʦʣʞʝʥʠʝ ʨʝʛʫʣʷʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʚʠʨʫʩʘ ʛʨʠʧʧʘ A, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʚʳʜʝʣʝʥʥʳʭ 

ʰʪʘʤʤʦʚ, ʥʘʢʦʧʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʠʜʘʭ-ʭʦʟʷʝʚʘʭ ɺɻA ʧʦʟʚʦʣʷʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʘʜʝʢʚʘʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʧʨʝʜʧʦʣʘʛʘʪʴ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʝ ʧʫʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʨʫʩʘ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʟʘʥʝʩʝʥʠʷ ʚʠʨʫʩʘ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ʉʨʝʜʥʝʛʦ ʂʘʩʧʠʷ. 
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ɺʓɺʆɼʓ 

1. ʆʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʟʘ ʩʯʝʪ ʚʳʙʦʨʘ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʢʣʶʯʝʚʳʭ ʪʦʯʝʢ 

ʤʦʥʠʪʦʨʠʥʛ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ, ʧʨʦʚʝʜʝʥʥʳʡ ʚ 2017-2020 ʛʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʉʨʝʜʥʝʛʦ ʂʘʩʧʠʷ, ʚʢʣʶʯʘʣ ʦʪʙʦʨ ʠ ʘʥʘʣʠʟ ʧʨʦʙ 

ʙʠʦʤʘʪʝʨʠʘʣʘ ʦʪ 1438 ʦʩʦʙʝʡ 26 ʚʠʜʦʚ ʧʪʠʮ 7 ʦʪʨʷʜʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣ 

ʚʳʜʝʣʝʥ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ 21 ʰʪʘʤʤ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʧʪʠʮ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 1,46% 

ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʦʚ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 

23 ʛʝʤʘʛʛʣʶʪʠʥʠʨʫʶʱʠʭ ʘʛʝʥʪʘ, ʥʝ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʚʠʨʫʩʫ ʛʨʠʧʧʘ ɸ, ʠʟ 

ʢʦʪʦʨʳʭ 15 ʧʨʠʥʘʜʣʝʞʘʣʠ ʘʚʫʣʘʚʠʨʫʩʫ ʧʪʠʮ (APMV). 

2. ɺʠʨʫʩ ʛʨʠʧʧʘ ɸ ʙʳʣ ʚʳʜʝʣʝʥ ʦʪ ʤʠʛʨʠʨʫʶʱʠʭ ʧʪʠʮ ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ: 

ʯʠʨʦʢ-ʩʚʠʩʪʫʥʦʢ (Anas crecca n=8), ʢʨʷʢʚʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Anas platyrhynchos 

n=6), ʯʠʨʦʢ-ʪʨʝʩʢʫʥʦʢ (Anas querquedula n=3), ʣʳʩʫʭʘ (Fulica atra n=2), 

ʢʨʘʩʥʦʛʦʣʦʚʳʡ ʥʳʨʦʢ (Aythya ferina n=1), ʫʪʢʘ ʩʝʨʘʷ (Anas strepera n=1). ɺʩʝ 

ʚʳʜʝʣʝʥʥʳʝ ʰʪʘʤʤʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʪ ʧʪʠʮ ʦʪʨʷʜʘ ʛʫʩʝʦʙʨʘʟʥʳʝ 

(Anseriformes) ʩʝʤʝʡʩʪʚʘ ʋʪʠʥʳʝ (Anatidae), ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʚʦʜʥʦ-

ʙʦʣʦʪʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʝ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʭ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ 

ʮʠʨʢʫʣʷʮʠʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ A. 

3. ɼʣʷ ʚʳʜʝʣʝʥʥʳʭ ʰʪʘʤʤʦʚ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʫʙʪʠʧʳ ʠ 

ʧʦʣʫʯʝʥʳ ʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: H1N1 (n=2), H3N8 (n=9), H4N6 

(n=2), H7N3 (n=2), H8N4 (n=1), H10N5(n=1), H12N5 (n=1). ʀʟ ʚʩʝʭ ʚʳʷʚʣʝʥʥʳʭ 

ʰʪʘʤʤʦʚ 43% ʧʨʠʥʘʜʣʝʞʘʣʠ ʢ ʩʫʙʪʠʧʫ H3N8. ʅʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 

ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʦʛʦ ʚʠʨʫʩʘ ʛʨʠʧʧʘ H5 ï ʩʫʙʪʠʧʘ. ɼʣʷ ʪʨʝʭ ʠʟʦʣʷʪʦʚ ʩ ʧʦʤʦʱʴʶ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʩʫʙʪʠʧ ʧʦʜʪʚʝʨʜʠʪʴ ʥʝ ʫʜʘʣʦʩʴ (HxNy (n=3)). 

4. ɺ ʨʘʤʢʘʭ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʜʛʨʫʧʧ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʢʦʥʩʝʨʚʘʪʠʚʥʦʩʪʴ 

ʩʝʛʤʝʥʪʦʚ ʛʝʥʦʤʘ NP ʠ MP. ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʄʈ ʩʝʛʤʝʥʪʘ ʚʳʷʚʠʣ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ 2 ʝʚʨʦʘʟʠʘʪʩʢʠʤ ʢʣʘʜʘʤ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ. ʇʦ ʩʝʛʤʝʥʪʫ NP 

ʰʪʘʤʤʳ A/teal/Dagestan/120/2017 ʠ A/teal/Dagestan/57d/2018, ʘ ʪʘʢʞʝ 

A/gadwall/Dagestan/156/2017 ʠ A/teal/Dagestan/1017/2018 ʠʤʝʣʠ ʥʘʠʙʦʣʴʰʫʶ 

ʠʜʝʥʪʠʯʥʦʩʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʜʦʩʪʠʛʘʶʱʫʶ 99,5%, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʙʳʣʠ 

ʠʟʦʣʠʨʦʚʘʥʳ ʚ ʨʘʟʥʳʝ ʩʝʟʦʥʳ ʩʙʦʨʘ ʦʙʨʘʟʮʦʚ. 
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5. ʇʦʢʘʟʘʥʘ ʢʦʥʩʝʨʚʘʪʠʚʥʦʩʪʴ ʩʝʛʤʝʥʪʘ ʥʝʩʪʨʫʢʪʫʨʥʦʛʦ ʙʝʣʢʘ, ʢʦʪʦʨʳʡ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʰʪʘʤʤʦʚ ʦʪʥʦʩʠʣʩʷ ʢ ʜʚʫʤ ʘʣʣʝʣʷʤ ɸ ʠ ɺ. ʅʫʢʣʝʦʪʠʜʥʳʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʦʜʛʨʫʧʧʳ 2.2 ʘʣʣʝʣʷ ɸ ʜʣʷ ʩʝʛʤʝʥʪʘ NS 

ʦʢʘʟʘʣʠʩʴ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʰʪʘʤʤʦʚ, ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʚ ɺʦʩʪʦʯʥʦ-ɸʟʠʘʪʩʢʦʤ 

ʨʝʛʠʦʥʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ NS ʧʦʜʛʨʫʧʧʳ 2.1 ʪʦʛʦ ʞʝ ʘʣʣʝʣʷ ɸ 

ʭʘʨʘʢʪʝʨʥʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʘʟʠʘʪʩʢʠʭ ʚʘʨʠʘʥʪʦʚ ʚʠʨʫʩʘ, ʥʦ ʠ ʜʣʷ ʝʚʨʦʧʝʡʩʢʠʭ. 

6. ɺʧʝʨʚʳʝ ʜʣʷ ʂʘʩʧʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚʳʷʚʣʝʥ ʚʠʨʫʩ ʛʨʠʧʧʘ ʨʝʜʢʦʛʦ 

H12N5-ʩʫʙʪʠʧʘ ʚ ʧʦʧʫʣʷʮʠʷʭ ʜʚʫʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʧʪʠʮ: 

ʟʘʧʘʜʥʦʩʠʙʠʨʩʢʦʡ - ʢʘʟʘʭʩʪʘʥʩʢʦ-ʢʘʩʧʠʡʩʢʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʝʚʨʦʧʝʡʩʢʦʡ ï 

ʶʞʥʦʝʚʨʦʧʝʡʩʢʦʡ. ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʜʪʚʝʨʜʠʣ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ 

ʝʚʨʦʘʟʠʘʪʩʢʠʤ ʢʣʘʜʘʤ ʩʝʛʤʝʥʪʦʚ ʚʥʫʪʨʝʥʥʠʭ ʙʝʣʢʦʚ ʚʠʨʫʩʘ ʠ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʚʳʩʦʢʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʤʝʥʘ ʩʝʛʤʝʥʪʘʤʠ ʩ ʟʘʧʘʜʥʦʩʠʙʠʨʩʢʠʤʠ ʚʠʨʫʩʘʤʠ 

ʛʨʠʧʧʘ ɸ. ʐʪʘʤʤ ʦʙʣʘʜʘʣ ʚʳʩʦʢʦʡ ʨʝʧʣʠʢʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʢʫʣʴʪʫʨʘʭ 

ʢʣʝʪʦʢ MDCK, Vero ʠ A549 (5.0 -5.4 Ñ 0. 2 log10TCID50/mL), ʘ ʪʘʢʞʝ ʚ ʩʠʩʪʝʤʝ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʢʫʨʠʥʳʭ ʵʤʙʨʠʦʥʦʚ (7.9 Ñ 0.4 log10 ɽID50/mL). ʇʨʠ ʵʪʦʤ ʰʪʘʤʤ 

ʥʝ ʧʨʦʷʚʣʷʣ ʚʠʨʫʣʝʥʪʥʳʭ ʩʚʦʡʩʪʚ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʦʜʝʣʠ ʢʫʨ ʠ ʤʳʰʝʡ. 

7. ɺʳʷʚʣʝʥʳ ʜʚʘ ʰʪʘʤʤʘ ʚʠʨʫʩʘ H7N3 (LPAIV), ʫ ʢʦʪʦʨʳʭ ʩʝʛʤʝʥʪ 

ʛʝʤʘʛʛʣʶʪʠʥʠʥʘ H7 (HA) ʙʳʣ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʰʪʘʤʤʘʤʠ ʠʟ ʄʦʥʛʦʣʠʠ ʠ ʩʪʨʘʥ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ʧʨʝʜʰʝʩʪʚʦʚʘʣ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʵʪʦʡ ʩʫʙʣʠʥʠʠ H7 ʚ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʚ 2019 ʛʦʜʫ. ʉʝʛʤʝʥʪ 

ʥʝʡʨʘʤʠʥʠʜʘʟʳ N3 ʠ ʚʥʫʪʨʝʥʥʠʝ ʛʝʥʳ ʙʳʣʠ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʳ ʩ 

ʪʘʢʦʚʳʤʠ, ʚʳʜʝʣʝʥʥʳʤʠ ʨʘʥʝʝ ʚ ʂʘʩʧʠʡʩʢʦʤ ʨʝʛʠʦʥʝ. ʉʝʛʤʝʥʪʳ ʧʦʣʠʤʝʨʘʟʳ ʠ 

ʥʫʢʣʝʦʧʨʦʪʝʠʥʘ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʩ ʚʠʨʫʩʘʤʠ H5 HPAI (ʢʣʘʜʘ 2.3.4.4b), ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ H7 LPAIV ʠ ʧʦʪʝʥʮʠʘʣ ʵʪʦʛʦ ʧʦʜʪʠʧʘ 

ʜʣʷ ʨʝʘʩʩʦʨʪʘʮʠʠ. 
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ʇʈɸʂʊʀʏɽʉʂʀɽ ʇʈɽɼʃʆɾɽʅʀʗ 

ʋʥʠʢʘʣʴʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʥʝʢʦʪʦʨʳʭ ʰʪʘʤʤʦʚ, ʧʝʨʝʜʘʥʥʳʭ ʥʘ 

ʧʘʪʝʥʪʥʦʝ ʜʝʧʦʥʠʨʦʚʘʥʠʝ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʢʦʣʣʝʢʮʠʠ (ʩʤ. ʪʘʙʣ. 11) 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʠʟʫʯʝʥʠʷ ʙʠʦʣʦʛʠʠ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ʨʘʟʣʠʯʥʳʭ 

ʩʫʙʪʠʧʦʚ, ʣʝʯʝʙʥʦʡ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʥʪʠʛʝʥʩʦʜʝʨʞʘʱʠʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, 

ʚʘʢʮʠʥ ʠ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʦʡ ʨʝʬʝʨʝʥʩ-ʧʘʥʝʣʠ ʜʣʷ ʇʈʎ. 

ʇʦʣʫʯʝʥʥʳʝ 43 ʥʫʢʣʝʦʪʠʜʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʦʣʥʳʭ ʛʝʥʦʤʦʚ 

ʠʟʫʯʝʥʥʳʭ ʰʪʘʤʤʦʚ ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʙʘʟʝ ʜʘʥʥʳʭ GISAID, ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ 

ʧʨʘʡʤʝʨʦʚ ʠ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʠʨʫʩʘ ʛʨʠʧʧʘ ɸ.  

ʈʘʟʨʘʙʦʪʘʥʥʫʶ ʢʘʨʪʫ-ʩʭʝʤʫ ʢʣʶʯʝʚʳʭ ʪʦʯʝʢ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʠʨʫʩʘ ʛʨʠʧʧʘ 

ʫ ʜʠʢʠʭ ʧʪʠʮ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʠ 

ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʦʛʦ ʛʨʠʧʧʘ 

ʧʪʠʮ ʚ ʂʘʩʧʠʡʩʢʦʤ ʨʝʛʠʦʥʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ 

ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ɺʋɿʘʭ, ʘ ʪʘʢʞʝ ʚ ʜʘʣʴʥʝʡʰʠʭ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʨʦʪʠʚʦʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ. 
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ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʋɽʄʓʍ ʉʆʂʈɸʑɽʅʀʁ 

ʘ.ʞ. ï ʘʣʣʘʥʪʦʠʩʥʘʷ ʞʠʜʢʦʩʪʴ 

ɺɻɸ ï ʚʠʨʫʩ ʛʨʠʧʧʘ ɸ 

ʚʈʅʂ ï ʚʠʨʫʩʥʘʷ ʈʅʂ 

ɻɸɽ ï ʛʝʤʘʛʛʣʶʪʠʥʠʨʫʶʱʘʷ ʝʜʠʥʠʮʘ 

ʛʈʅʂ ï ʛʝʥʦʤʥʘʷ ʈʅʂ 

ɼʅʂï ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 

ʢʈʅʂ ï ʈʅʂ, ʢʦʤʧʣʝʤʝʥʪʘʨʥʘʷ ʛʝʥʦʤʥʦʡ ʈʅʂ 

ʂʕ ï ʢʫʨʠʥʳʡ ʵʤʙʨʠʦʥ 

ʤʈʅʂ ï ʤʘʪʨʠʯʥʘʷ ʈʅʂ 

ʆʊ ï ʦʙʨʘʪʥʘʷ ʪʨʘʥʩʢʨʠʧʮʠʷ 

ʇʎʈ ï ʧʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ 

ʈɻɸ ï ʨʝʘʢʮʠʷ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ 

ʈʂʕ ï ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʢʫʨʠʥʳʡ ʵʤʙʨʠʦʥ 

ʈʅʂ ï ʨʠʙʦʥʫʢʣʝʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 

ʈʅʇ - ʨʠʙʦʥʫʢʣʝʦʧʨʦʪʝʠʥ 

ʈʊɻɸ ï ʨʝʘʢʮʠʷ ʪʦʨʤʦʞʝʥʠʷ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ 

ʎʇɼ ï ʮʠʪʦʧʘʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ 

AIV  ï ʚʠʨʫʩ ʛʨʠʧʧʘ ʧʪʠʮ (avian influenza virus) 

HA ï ʛʝʤʘʛʛʣʶʪʠʥʠʥ 

HPAI ï ʚʳʩʦʢʦʧʘʪʦʛʝʥʥʳʡ ʛʨʠʧʧ ʧʪʠʮ (highly pathogenic avian influenza) 

IVPI ï ʚʥʫʪʨʠʚʝʥʥʳʡ ʪʝʩʪ ʥʘ ʠʥʜʝʢʩ ʧʘʪʦʛʝʥʥʦʩʪʠ (Intravenous Pathogenicity 

Index) 

LPAI ï ʥʠʟʢʦʧʘʪʦʛʝʥʥʳʡ ʛʨʠʧʧ ʧʪʠʮ (low pathogenic avian influenza) 

M1 ï ʤʘʪʨʠʯʥʳʡ ʙʝʣʦʢ 

M2 ï ʤʝʤʙʨʘʥʥʳʡ ʙʝʣʦʢ  

ML ï ʤʝʪʦʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʘʚʜʦʧʦʜʦʙʠʷ (maximum likelihood estimation) 

MP ï ʤʘʪʨʠʢʩʥʳʡ ʙʝʣʦʢ (matrix protein) 

NA ï ʥʝʡʨʘʤʠʥʠʜʘʟʘ 

NEP ï ʙʝʣʦʢ ʷʜʝʨʥʦʛʦ ʵʢʩʧʦʨʪʘ (nuclear export protein) 
NP ï ʥʫʢʣʝʦʧʨʦʪʝʠʜ 

NS ï ʥʝʩʪʨʫʢʪʫʨʥʳʡ ʙʝʣʦʢ 

NS1 - ʥʝʩʪʨʫʢʪʫʨʥʳʡ ʙʝʣʦʢ 1  

NS2 - ʥʝʩʪʨʫʢʪʫʨʥʳʡ ʙʝʣʦʢ 2  

PA ï ʧʦʣʠʤʝʨʘʟʥʳʡ ʙʝʣʦʢ 

PB1 ï ʧʦʣʠʤʝʨʘʟʥʳʡ ʙʝʣʦʢ 1 

PB2 ï ʧʦʣʠʤʝʨʘʟʥʳʡ ʙʝʣʦʢ 2 
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