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Inactivation Effect of Antiviral Methods against Several Viruses
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Synopsis:

In this study, we have studied antibacterial and antiviral materials of various classes such as
TiO,, silver ions, and deep ultraviolet (DUV) light source at 254 nm. We used the following
three viruses for antivirus : Influenza A virus (H3N2), Feline calicivirus Strain F-9, and
Escherichia coli phage MS?2.

The results showed that the photocatalyst had an excellent antiviral activity on the Feline
calicivirus Strain F-9 and Escherichia coli phage MS2 viruses. The DUV had a high inactivating
effect on the Influenza A virus (H3N2). Further silver ions had an inactivating effect only on
Feline calicivirus Strain F-9, and almost no inactivating effect on other viruses. Our results
suggest that effective antiviral methods differ depending on the type of virus, and it is important
to select and combine antiviral methods according to the purpose.
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Table 1 Summary of utilized various viruses
Classification
Virus Envelope Size?™
of viruses
Influenza A virus
(H3N2) ATCC RNA virus Have 80~120nm
VR-1679
Feline calicivirus
Strain F-9 RNA virus None 30~38nm
ATCC VR-782
Escherichia coli
phage MS2 RNA virus None 23~28nm
NBRC 102619
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Table 2 Experimental conditions of antiviral method

Antiviral . i )
Material Conditions Concentration
method
Anatase type Black light
titanium  oxide 5.0mW/cm?,
Photocatalyst o 1.0g/L
(P.S.20nm, Irradiation time
SSA.50m?/g) 60min, 180min
1.0mW/cm?,
DUV Germicidal lamp | Irradiation time
Ssec
Darkness,
Agt Silver nitrate Reaction time 2.0mg/L
60min, 180min
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Fig. 1 Virus infectivity titer : Titer of virus as a function of
exposure time to DUV
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Fig. 3 Antiviral activities of Ag* ions on the influenza
virus
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Table 3 Virus host and medium conditions

. . Culture
Virus Virus host . Top ager
medium
DMEM
DMEM
+1%NEAA
Influenza A MDCK +10%FBS
+0.03%Trypsin
virus (H3N2) RCB0995 +1%NEAA
.| +0.01%DEAE-Dextran
+0.03Trypsin
+0.75%Agar
DMEM
Feline DMEM
CRFK +1%NEAA
calicivirus +10%FBS
JCRB9035 +0.01%DEAE-Dextran
Strain F-9 +1%NEAA
+0.75%Agar
Escherichia Escherichia
NB NB + 5%NaCl
coli phage coli
+ 5%NaCl +5%Agar
MS2 NBRC106373
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Fig. 5 Antiviral activity against H3N2



Fig. 6 Plaque morphology in MDCK cells infected with
H3N2 virus
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Fig. 8 Plaque morphology in CRFK cells infected with FCV
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Fig. 10 Plaque morphology in E. coli cells infected with
MS2 virus
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Fig. 11  Antiviral activity of DUV against viruses

32



33

DUV (X H3N2 (Z1% 3 MTEA EDOKRE 72D A /L R YL
OB DRI FD R STz, FCV L TOYMS2 121% 0~1 #7
FREED T A )L A EGAIOAEIBEH I & 72> TE Y  H3N2
& HHE 5 & DUV OFHLD A )V AR TR > T,

7 [] control
A +
. TE e OlAg
=
E s
2
L 4
oo
S
T 3
2
™ 2
2
51
N.D.
0 s
H3N2 Fcv MSs2

Fig. 12 Antiviral activity of Ag" ions against viruses
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Fig. 13  Antiviral activity of photocatalyst against viruses
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Table 4 The comparison of antiviral properties of various

viruses
Virus Decrease of virus titer (Log pfu/mL)
DUV Ag" Photocatalyst
Influenza A
virus (H3N2) 3.72 0.20 4.85
Feline
calicivirus 1.42 3.65 3.65
Strain F-9
Escherichia coli
phage MS? 0.7 0.32 6.08
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