Jpn.J. Infect.Dis., 71, 333-337, 2018

goon
ugbboobogbooobooooan

0000 '00000M00000000000000 3

'0000000000000540-0001M°00000000000000000O000O0
641-0011MD° 000000000000 00000640-03410400000000000
00771-1120°00000000000000000000000e641-001100 00

goopooboboboboboboboboboboboboboboboboboboo
gbobuoobbooobuoooobuoobbooobboobuoobbooboobobod
ubboobuogbbbboooobooobuoobboobuoobbooboobobod
ubboobuogbbooboobobboobbooobooboooooobobbod
ubboobodgboobbooboobobuooboobboobmobbooobooan
ubboobodgboobbooboo2bu0boobbooboobbo@ooan
omobooooboobobobobobmoooooooooooo@obobobon
gboobooobooboooooooobooooooooooo™Woobobobobobon
ubboobodgbooboboobooboboabspstbgbobodgboooood Sps
ubboobogbboobbooboobobuoobobooboobboboobooboog
ubboobodgboobobooboobobuooboobboobuowbbooooan
vboobobbooooobuooboboboobobobobooboobobooboobd
g

go

o000 HCloOOobOobooboboboboboboboboboboboboboob
vbobbooboobooobodobooobuoobboobuoobbooboobobod
gbooboobooboooooooooooooimoooooobooobooobooooooooon
ubboobodgoobobooobooobuoobboobbooboobbooboanbobg
gboobooboobooooooooboooooooooooooo 200@™bOobODbOD
ugbbooobuodoboobboobooobuoobboobobooboon
gbobobobobobobobobobobobmoooooooooooooog
gbooboobooboooooooobooooooooooooooooobooomuoboon
pHUOODUOOOOOOODOOOOOOODOOOoooOobOooboabob pHODOOOOOO
boodmmbiooooooobobooooooboboboooobobobooboon
ubboobuboobboobtupgbO00bodgbpHssO0bOOoo0nouooobon
gobo3smooooooooooooooooooo4moobobobobobobon
ubboobuodgbboobuoobobbuoobboboobuoobbooboobbod
ugbbooobodgboobbooboobbuooboobboobuoobbon
ubboobuodgbbooboobbooboobooobooboooboooobobod



vboobubboobobooboobobooobobobobooooboobabg
ubbobogbuoobboobduobboobooobboobooboooboooboo
gobobooobooooooobboboboooobooooobobobboboooboomooon
ubboobodgboobobooboooodg1ogbbooboobbooboon
ubboobuodgbbooboboobbodbboooboobooobooobobobod
gbboobuodgbboobobuoobooobuoobooobuooboboobbuoooboo
ugbboobuogbbboobuobbooobuobboobooboboobooboo

ooooooon
00000000000000000000000000000000000000000
0000000000000000000000000S5S000000000000000
000 10mg/ml 10,000ppm00 00 0000000000000000D0O00O0OO0O0O
000000000000000400000000010000000000
0000000000 VerodODOHEp-2000OHeLaOOOCRFKOOOMDCKODODO 50
O000000FBSOOO0O0O0D0ODOOO0OO0OOOOMEMOOODOOOOODOOODODOO
00 100HSV-IDFO000000D0000000 ADIAVO/Aichi/680 H3N2D OO OO0
O0000AdVO2000000000000HRVOIBOOOOOO0O0OOOOOFRCVOF4
000000000 100PV-10Sabin 00000000000 O0BOOOO 500CBSO
O000000OHSV-10PV-10CB50 Vero DO OO 050FBSO0O0O0O MEMOOOO
O00O0OOAdVO HRVO HeLaODO OO 10FBSOO0O0OO MEMOOOODODOOOOFCV
0O CRFKOODOD 050FBSOO0O0O0 MEMOOOOODOOOOIAVO MDCKOODOO
010 0000000000BSADDDOOODODOOOODDOS3pugmL 000000 MEM
0000000000IAVOO0000000000000000030000000000
0000000000067MIAVOOODO0O00D0DO0DSMOOONDOO0O00O 3,500
pm0 15000000000000000000000000000000O0O00O000O0
8000 00000000000000 HSV-10IAVOFCVOCBSOPV-10 00000000
O000O00AdVO HRVOOOODO 500000000000TCIDs0 00000000
000000000000000000000HSV-10 1.0x 10°PFUODODOO0O0ODO0
/mLOTAV O 4.2x 108 PFU/mLO PV-1 O 3.4x 10 PFU/mLO CB5 O 8.3x 108 PFU/mLO FCV O
8.0x 10" PFU/mLO AdV O 1.3x 10® TCIDs¢/mLO HRV O 1x 10° TCIDs¢/mL O 0 0 O O
000000000000 00000000000000000000000000000
000000009-11MD0000000000000 190pL00000 10pLO00000
000025003000000000000000000000000000000 1000
000000000000000000000000000IAVO0O 0.10BSADOOO0O
O000005S0FBSOO0Ca*OMg 0000000000000 000000000O0
O000PRSOODDO0ONOONONDDOOOONDOOONDDODODOOOODOOODDOOO
3000000000000000000000000000000000000
00000000043 mMO0000 11I3mMO0000000000O000 pH5.500
00000000001R0000000 10000000000000000000000



gbobooooboooooooo

ubboobobg2otdbbobobogaboab pBSOULDODOOODOO0OOOOODOOO
ubboobuodbbobooboobbobooboooboobbooobdabiBgog
ugoodg

goooooo
goobooooooobooboboobooooonoooooogbooobobobobon
vbobdobobooboobboboboobobuoobooooboobobobobo
ubboobuodgbboobbuodobboobobod  HSv-10 1aAvugboogooogoooo
ugbbooobodgboobbpvi ObbOo0bOUO0obbOoobOoobboooobooboo
ugbboobodgbboobbuooboobobuoobooobuoobobooboob Fevy
ubboobuogbbooboobbooboobboobooboooboooobobod
ugbbooobodgboobbooboobbooboabbo

gl oooooooooooooooooooooooooooon

oobOoooboooobOooooooooooooooooooono

ooobOmooooooooooooooooOooooooodpH

01
M K ssOO0000obooooo2s0o03o00000000000pPvV-0O00 M

O oot
O \.\}i\ \:\. FCVO O (D IAVO O (OHSV-10 e (DCB5SOm 00000000000
O
o o ﬂi\ ‘\ 000000 0HRVOD A000000 TCID,0 0000000000
= 0.0001

\\\ 0000000000000 PBSOOOODODOOOOODDOOO

0.00001 e ' oooooooooooo
0 100 200 300 400

00000 pg/mLO
Uigdgooooooooobbbbddoooooooboobbooobobboooaaa
bobooob-0oboobobmpHSssSODOOODOUObDOOODDOODOODODDOODOO
ugoodogoboooobobogobobbobbbbodooooobboudouooaon
bobooobooboooboeUlzmgmLl DO O0OD0OO0OOOODOOODOOOODOOOO
00000000 DbO0O0b0O0Dn TaKaRaBCAProteinAssaykitU O 0D OO0 O0Oddood
gdoobobmooobotbddouoooooooobobbbdduuooooobn
gobo30060pgmL 00000000 0OO0OO0O0OOOOODOO0OOOODODDOODOO
oddobbIiAvd HSv-1Od 200000000000 ooboooboboboooaaa
o000 pymLO00000000000 10°0000000000000000PV-10
CBsOU2000b000bobo0bobooobooobOoobooboOwopmLdOboon
0100000000000000000000CBS0000000 400pg/mL 0O 10°0PV-
100 10°0000000000000000000000000O000O0O0000O00O0
ggooobbbbooddooouoooobbbbbooooouooboobob3nooobn
ugbbooooooodbbbodobbboobbooobbbobouoobbbobooan
ygoooobboobbbibdodouooooobboboboood Fev O HRv oo oag
ugoooobbpv-iOcCBSOOUOOUoooooonoooboboodododd HRvad
Uoboobodbobooboobob0o0obOooboFCcvVO HRVOOOOD O OO 100 pg/m
Lgoooobb ot 1gguooooboboboobbbouduooouoonbn



gbooboobooboooooooooooooooooooooooooooooomaonon
ubboobuodgbbooboobbooboobboouobobbooboobobod
ubboobuodgbbooboobboboobooobooboooooboobobod
U0 1pymLlO00D0OO0O0DOOOOOOOOO1DO00000000O000O000O000O0ODOO
PBS U 100 00000000000 bboobouoboboobooboboooboabog
gbg20u0d0bboougbi1ooboobboobobboobobPv-1THFCVOHSV-
igavogogooooboooooooooooooooobooobbobgb3pugmLO
O0HSV-10 1AVO 10°000000000000000000000000OFCV O PV-1
Ub000epumLODODODOODOODOOFCVDO PV-1IO0000000O00OO0O0OOO
gbbobobooooooobboobuoobbuoobuoobboobobodgborev g pv-
1000000000000000006 ygmLOFCVODOOO 10200000000
gbpv-i0DbOoobooobbooboobobod

1
F E EE“D_-_ 02 0000000D0000DOC0O00O0O0O00O0O0O0O0OO0OO0O0OO00O0

0100001000000 0o0o0o0oooobboooooooooo pBS

goooo
g o
]

glooooooOooooOoooooooooooooooooooonodoen

§ PV-1000FCvVOO OIAVO e [0 HSV-1
0.001

00000 pg/mLO

ubboboboobobuobuooboboboobobobuooboooooobaonood
ubbooobodgboobbooboobbuoobowobooboobbooooan
gbooboobooboooooooooooo20000o0ooooooooooooooom
g2bgoboodgbboobobodgbbbobobodobooooboobobooobooboo
00000000000 0000b0000000000Nishide OO KoyamaDl OO OO
gmoogoooboobobooboboboboboboboboboboboboboob
ubbgobooaobodaoo



gbobooooboooooooo

10

A
1
0 3.PV-10A000O0 HSV-1IO0BOOOOOOOODOOOOO
O 0.1
g 00000000000 mMO0000oooonoon3000
O
0.01
O 00000000PV-1000 HSV-10 2500 3000000
Doaol
0 10 20 30 40 50 0000000000000 0000000OD0O0o0oon
” 00000 pg/mLO 0000000000000 00000000ononooo
O B 0000000000000000O0 OPBSOOO10mM O
[ L
O 1 000000000000 pHSSMoO0O00000000Dn
[
O 0 pH 5.5[0
0.1
o.mg—cf}ﬁ::—x)—o

00000 pgmLO

D0000000000000000030000300000000000000000
000000000000000PBSOOOO0O0O00O010mMOpHS.SMO00O0000O
00000O00pHSS000000000000000000000PV-10 HSV-1000
0000002500 3000000000 3A0000000PV-10PBSO0000000O
00000O05uwgmlO000000000000010°0000000000000000
0000000000000 00000000000000000000000000000
O0OPV-10000000000000000 s0umLOI000000000000000
00000000000 000000000000000000000000000000
00000004 mMO000000000000O0O0O0O0O0O0O000000000000
000000MO00000000000000000000000000000000
oooo

0000000 DNAODOOOOOO AdVO PBSOOPV-100000000000000
0000000000000000000000000 PBSOO0O0O0 AdVO 2500 300
00000000000000000000000000000000000000000
0000 4pg/mLO 0.0750 8 pg/mL O 0.01330 12 pg/mL O 0.00420 000 O
000003BOO0O00O000HSY-1000000000000000000000000
00000000000000000MO0MmMO00000000N0o00ono0onogPy-
10 HSV-10000000000000000000000HSV-100000000000
0000000000000000000000000000000M 00000000
0000000000000000

000000000000 10000000030060 pygmL 0000000000000
00000000000000000000000000000000000 200000
00000000000000000000000000000000000000000
0000000000000000PYV-1 0000000000000000000000
000



10

[

O4pv-100000000C000O0C0O0O0DOOCOODOOOOAOO

g 0.1 00000000000000000 PBSOOOPY-10 2500 300
g 0.01 000000000BOOOOO0O00O0N BSAODOOOOOD
= 0.001 50pgmLO0000000000 100pgmlOo 00000 PBSOOD
0 2 4 6 PV-10 2500 3000000000000000000000000
00000 pgmLO
10 00000000000000000 BSAOOOOO PBSOOOO
B
) 00000000000 000000000000
0 o1
O
O
o 001
O

0.001

0 0005 001 0.015 002 0025
BSA (%)

U4A00PBSOOODOODOODOODO pv-100000000O00O0OO0O00O0O0OPV-1
gmoooooooooooooboooobobooboobooboooboobob10bobgong
oboobooimoooopv-100PBSOOODOOOO0ODOODOODOODOODODODODO
0000000000000000000 5pugmL0000000000010°00000
oooogo

gbooboBsAOOOOOOOOOOOOOOOOOODOOOOO40000000PV-10
BSAODOOO S0 pygmLO00000000D00O00DO0DOO0DOO0ODOODODOO BSAOD
0 o.00250025ugmLlO000000O00O0OO0ODO0OOOOOOODOOOOBSADO 0.010
oboboobooooooooooooooooBSsADOOO 100pgmL 00000 PV-10
gbooooobmobooobooBsSAgoocosO OO 0OO0OoOoOoDOoOooOoOOno.020
BsAOOOooOOooOobOoboobobooboboobobobobobobob 2b00bDO0OD
gboobooboobooooboooobooooooooo BsADOD 20000000DODO
goobooobooboooobooooobobobobobobobobobobobobon

gbobobooooboooboi1oi1oobobobobobobobobon

. gs. 00ooomoooooooon

0Mmooooooooodsbpsd

oooooooooooooooon

01

00 10000000000000
0.01 000000 OpHSS000000

0000 HEp2OOODOOO 200

oooo/0000

0.001 gooo0omoooooooooo

25 50 100150200 05 1 2 5 10 40 80 120

oo oooo oooooooooo  sps

gooooooooooooooon

000000000000
ppm



gboboooboooooooo

000000000000 0000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000SDSO0000000000000pHS.50000000
000000000000000000000000 500pg/mLO PV-10 10°0000
0000000000000000000000 500ugmLOPV-1000000000
000000000010'00MM3M0s500000000000000000 2000
00000O0s0pgmlLO000000000000000000000000000000
00000000000000000000100pgmLO00 2700150 pg/mL OO
7000200 pgmLO0 8000 000000000000 000000000000000
00000000000000000000000O01luwmLO000000000000
00000000000000000 2ugmLO0 4005 pgmL OO0 200010 pg/mLO
0800O000O0SDSOOOODOONOONONOONONOONONOONONOOOOOOOOONoOn
25uymlL02500000000000000000SDSO inviroDOOO0OO0O000O00
00000000000040pgmL 000 20080 ugmL OO 2900120 pg/mL OO0
0 1000000000000000000000000000 pHS500PV-100000
0000000000000000000000000002000000000000
000000000000 pHOOpH 6507508500 000000000000000
0000000000000000000000000SDS0000000000000
0000000000000000000000000000000000000000
00003

00000000000 MO00000000000000000O00oooooooog
00000000000000000000000000000000000000000
00000000000000000000000

go ubbooobuodgoobooobuooboobbooboboobbod
gbboobuaboobbooboobboobbooboboboobboobuoobooaoo
UMmooboobooooo0oo0ob0obobmuobOobOondn Alliance Protein Lab. [
gbbooobogbooboobod

goon gbooboobooooooooooooo™oobobobobobob
ugoog

goon

1. Ogata N. Denaturation of protein by chlorine dioxide: oxidative modification of tryptophan and
tyrosine residues. Biochemistry. 2007; 46:4898-911.

2. Goda H, Yamaoka H, Nakayama-Imaohji H, et al. Microbicidal effects of weakly acidified chlorous
acid water against feline calicivirus and Clostridium difficile spores under protein-rich conditions.

PLoS One.2017;12:e0176718.



3. Tsukishiro S, Ikeda K, Nishide M, et al. Analysis of virus-inactivating effect of chlorous acid. J
Wakayama Med Soc. 2015;66:40-6. Japanese.

4. Horiuchi I, Kawata H, Nagao T, et al. Antimicrobial activity and stability of weakly acidified
chlorous acid water. Biocontrol Sci. 2015;20:43-51.

5. Ingram PR, Pitt AR, Wilson CG, et al. A comparison of the effects of ocular preservatives on
mammalian and microbial ATP and glutathione levels. Free Radic Res. 2004;38:739-50.

6. Koyama AH, Uchida T. The effect of ammonium chloride on the multiplication of herpes simplex
virus type 1 in Vero cells. Virus Res. 1989;13:271-81.

7. Koyama AH, Irie H, Ueno F, et al. Suppression of apoptotic and necrotic cell death by poliovirus. J
Gen Virol. 2001;82:2965-72.

8. Kurokawa M, Koyama AH, Yasuoka S, et al. Influenza virus overcomes apoptosis by rapid
multiplication. Int J Mol Med. 1999;3:527-30.

9. Yamasaki H, Tsujimoto K, Koyama AH, et al. Arginine facilitates inactivation of enveloped viruses.
J Pharm Sci. 2008;97:3063-73.

10. Utsunomiya H, Ichinose M, Tsujimoto K, et al. Co-operative thermal inactivation of herpes
simplex virus and influenza virus by arginine and NaCl. Int J Pharm. 2009;366:99-102.

11. Tsujimoto K, Uozaki M, Ikeda K, et al. Solvent-induced virus inactivation by acidic solution. Int
J Mol Med. 2010;25:433-7.

12. Mcllvaine TC. A buffer solution for colorimetric comparison. J Biol Chem. 1921;49:183-6.

13. Koyama AH, Miwa Y. Suppression of apoptotic DNA fragmentation in herpes simplex virus type
1-infected cells. J Virol. 1997;71:2567-71.

14. Racaniello VR. Picornaviridae: The viruses and their replication. In: Fields BN, Knipe DM,
Howley PM, editors. Fields Virology. 4th ed. New York: Lippincott-Raven; 2001. p.685-722.

ooOooz0180 20 210000020180 40 20

JSTAGEOOODOODO?20180 40 270

DOI:10.7883/yoken.JJID.2018.089

*MO00000000e641-0011 0000000000 58000 O0OO0OOOOOOOOO
0000oooooooDnonosl-87-899-62520 E O O O O guskoyama0619@yahoo.com



