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Afghanistan fe & i* Yes Yes Yes Yes Yes Yes Yes Yes
Azerbaijan I 7T Yes | Yes
Bangladesh T Yes | Yes | Yes
Bhutan 3 Yes Yes
Cambodia r R Yes | Yes Yes Yes
China R Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
Hong Kong 4k Yes Yes Yes
India R Yes | Yes | Yes | Yes | Yes | Yes R Yes | Yes
Indonesia B R Yes | Yes Yes
Iran &= P Yes Yes Yes Yes Yes Yes
Israel v d 3 Yes | Yes Yes | Yes | Yes § Yes | Yes
Iraq R Yes | Yes Yes Yes Yes
Japan p o Yes Yes Yes Yes Yes Yes
Jordan He Yes
. Kazakhstan ¥4 [ S Yes | Yes Yes | Yes § Yes | Yes
éi)l Korea,(Dem. People's Rep.) 13 Yes Yes
Korea » South % Yes | Yes Yes | Yes [ Yes | Yes
Kuwait FRAF Yes | Yes Yes | Yes
Laos 7 B Yes | Yes Yes Yes
Malaysia 5 ke Iy Yes | Yes
Mongolia 5 Yes
Myanmar @ Yes | Yes
Nepal Rp g Yes Yes Yes Yes Yes
Pakistan = A Ak Yes Yes Yes
Palestinian T BrEATH Yes Yes
Philippines e Yes Yes Yes
Republic of Lebanon * T e Yes
Saudi Arabia OB -l Pz Yes Yes Yes Yes
Taiwan(Chinese Taipei) E Yes Yes Yes Yes Yes Yes Yes Yes
Thailand 3 H Yes [ Yes
Vietnam A% R Yes Yes Yes Yes Yes Yes Yes Yes
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Albania [ R Yes Yes
Austria B8 ) Yes Yes | Yes
I—?e?izgao?/?r?a e R AR ] e
Belgium v pE Yes Yes Yes Yes Yes Yes
Bulgaria PFede fl 37 Yes | Yes Yes Yes Yes
Croatia LRE T L Yes Yes | Yes | Yes
Czech Republic Hon Yes | Yes Yes | Yes [ Yes
Denmark g Yes | Yes | Yes Yes | Yes | Yes | Yes
France # Yes | Yes Yes | Yes | Yes | Yes
Finland W Yes Yes | Yes
Estonia R I Yes | Yes
Georgia Hied Yes
Germany R Yes | Yes Yes | Yes | Yes | Yes
Greece # 8, Yes | Yes Yes
Hungary &7 1 Yes | Yes Yes | Yes | Yes
Ireland RN Yes Yes Yes | Yes | Yes | Yes
- Italy E Yes | Yes Yes Yes | Yes
(35) Latvia Eall A Yes
Lithuania Bl Yes Yes | Yes
Macedonia 5 H g Yes
Montenegro FEMER Yes
Nederland i Yes Yes Yes Yes Yes Yes
Norway EAR Yes Yes | Yes
Poland b Yes Yes | Yes J Yes | Yes
Romania BERL Yes | Yes Yes Yes Yes
Russia R Yes | Yes Yes [ Yes | Yes | Yes Yes
Serbia ®=E AL Yes Yes Yes
Slovakia 202 55 Yes Yes Yes Yes Yes
Slovenia b IPE A Yes Yes Yes Yes
Spain & 317 Yes Yes Yes Yes
Sweden HE Yes Yes | Yes | Yes | Yes
Switzerland i Yes Yes
Turkey ERE ! Yes | Yes
Ukraine & o Yes | Yes Yes | Yes | Yes
United Kingdom o) Yes Yes Yes Yes Yes Yes
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o i RV EVE VI EVE VIRV VI EY:
Algeria fe i 2 147 Yes Yes | Yes
Burkina Faso Ea I S Yes Yes
Cameroon v &R Yes | Yes Yes
Congo K % Yes Yes
Cote d'lvoire %7 % g Yes | Yes Yes
Benin ] Yes | Yes Yes
Djibouti e Yes | Yes
Egypt S Yes | Yes Yes Yes | Yes
Ghana EuakiN Yes Yes Yes
Libya vt 37 Yes
ES Lesotho if & 3 Yes
(22) Niger R B Yes | Yes Yes
Nigeria ER N Yes | Yes Yes Yes Yes
Mali 5 A1 Yes
Mauritania FIER L Yes
Senegal BN AR Yes | Yes
South Africa s 2b Yes Yes Yes Yes Yes Yes Yes Yes
Sudan R Yes
Togo 58 Yes Yes Yes
Tunisia RELE R Yes
Uganda 5+ Yes
Zimbabwe E R Yes
Canada bo £ Yes
M Chile el Yes
(4) Mexico Lo # Yes Yes Yes Yes Yes
Uirizes) SIS i E 35y Yes | Yes Yes Yes
America
e Australia R Yes Yes Yes
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Abstract

Avian influenza (Al) has become a disease of great importance for
human and animal health. Beside adverse side effects, there is
resistance mutation for about all the conventional drugs that target viral
proteins. This study aimed to evaluate antiviral activity of silver
nanoparticles combined with epigallocatechingallate (EGCG-AgNPs)
and co-administered with zinc sulphate (Zn+2) as alternative treatment
strategy to control Al HON2. EGCG conjugated silver nanoparticles
(EGCG-AgNPs) were synthesized. Virus propagation was performed
using embryonated Specific-Pathogen-Free (SPF) hen's eggs. Viral
EID50 titers were determined before and after treatments. The antiviral
activity was determined as Log virucidal reduction. A commercial
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tetrazolium MTS assay kit was used to determine cytotoxicity. Results
showed that 50 uM EGCG was the most significant concentration
reduced the logEID50/mL of Al HI9N2. Co-treatment with zinc
sulphate (1.3 mg/mL) increased the EGCG antiviral effect. The most
effective antiviral activity was obtained when combined EGCG-
AgNPs with zinc sulphate with the greatest virucidal log reduction. No
cytotoxic effect in Vero cells was observed among all of these forms at
concentrations of interest used in this study. In conclusion, the topical
application of EGCG-AgNPs/ZnSO4 demands additional antiviral
strategies against HON2 Al. This combination may prevent virus
transmission, inhibit virus replication within neighboring cells and
inhibit microbial resistance by making microbial adaptability very

difficult.
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epigallocatechingallate (EGCG-AgNPs ) 4r & & ek 5 * 12 fpnfis
& (IN+2) 175 s e 4] AL HON2 - £ = 7 EGCG %
e U 5F A+ (EGCG-AgNPs) © m# %78 & i¢ * " Paie {7 eh% 7 4%
T R (SPP) end 3= Bin k@ 2Rl Tp+ EIDS0 JF & - i
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