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Influenza virus 8L A7 AP} Ao -7153- LAFY 3folt}. AMEE
Atolo Al o] viruse EHH H"] $&7] ABANA &= HEE 39 &=
HA influenza virus 39S sl WHELS, IAEY A|3HE g5
Ao =2 WE3A| 33}3’— ;J\‘:} A AAHSE A3t influenzag ol 7]

Y E kAT E E&FQA o] A s7dT)

Influenza A 52 FIA17 2EE FH7E A3 *2 (21749 1:]]5‘]- ;g—7]
38 =E5F, F 0.1 p.p.m.)Y oJistg 4 (C102)7}/‘\i aﬂ # A

33 Bolxuxt gt} wk UH ST (semi-closed cages)dl] 23 HES 1nf1uenza

A virus (1 LDsp)9] E5-¢} ClOz7} (0.03 p.p.m.)o] A0l 15Tz} =EAFH.
=% 39 &4, HAS 4ol virus #ERE (pulmonary virus titre[TCIDs])2
ClO,& A g3t sulg]e] FHEoAE 1025¥1°¢] v A gslx] &S 5ula) e
HENME 10°7%0]J T} (P=0.003).

1694 ¥l ClO.Z A gt B¢ FL FAY FHFZFL 0/100103, AsHA &
A$-E 7/10011th (P=0.002). Al@# @A, ClO& viruse #Fd f1o1ME=
¢t HE virusy 93y d¥A (haemagglutinin® neuraminidase)S A A
A4S A AT

A7 F AHES 183 B o, ClIOy7tEE QIZHAA 51%3—‘1:— % ?L‘-Eq— x2E]
3L FTA viruse 9y diA S HAPAA AE °ﬂ7ﬂ = influenza
virus ZEE AU F v 5% Yo dEAS ;,1‘"4-.

I8 EZ ClOytEE E5dFo=2RY Qs GiklE €2 §lo] influenzag
qduirdd & e 783 Foo] E ¢ .



INTRODUCTION

Az &57] AlE skl 7HE S8k A= AE Tl enveloped,
negative—sense, single-stranded RNA virus$¢l influenza A virus®ll 23k 7 o]
714 @ti(Skehel & Hay, 1978; Ghendon et al., 1981; McCauley & Mahy, 1983).
AEA oz wd, 71 virusE QA9 15-20%S #AA7]1a, A AAZ o=
500,000 0] @& AtHES AEA S (Thompson et al., 2003; WHO, 2003),
a8y 7 Eee AyeE Y22 virus WFo] YERE ol A AAIH o=
3= 7FA 9. A stH(Reid & Taubenberger, 2003). &) Ha% 11 gl
ZF2HE A7t A AAE+= influenza A virus, 53] H5N1 o7 & A
AARCZ de HHAE 7FsAdo] o] Zhast AAE Qstthal gth (Webby &
Webster, 2003; Webster et al., 2007). A =74 919 influenza viruse A=
HESo| 717kE Ao A MAF R WA 2312 oA ° AL oty
Fx = AR Fth(Palese, 2004). A A7) F<t influenza virus 7+ o] 39
WAyt At o AAEALE Wt OAE Foll 191839 v WHEE,
Aol Aste et HaE & Aoz {593ttt (Kong et al., 2006).

3357 A% A9 virusEZ vFE7HA 2, influenza viruss QA2 FE ZolA
ORI FElR F7] ol HXo TES dor)r] YA e ol A=l
FEAA X F2 U o2 FHFslojof st (Wagner et al., 2002). Virus”Z}
EHAE Fof AFES &= e F A2c 3573 AIAE xHe Jd= 84
(receptor)d] G2 ths ZAANE £07 virusd FAEEAS Adst= Ao|u
(Wagner et at., 2002). Influenza virus®] &l3]&= F 719 =23 9 piEAH
(glycoproteins)@l haemagglutinin (HA)$} neuraminidase (NA)S 7}X] il
AUTHEC3.2.1.18). HAE &A1 2] AF¥(sialic) acid-containing receptor®l]
defES ts ME Ho2 TSt Mzt g5 #EFOoREA virus HE 9
A 2P AN A F22 935S S (Tsuchiya et at., 2001; Wagner et al., 2002;
Bentz & Mittal, 2003). 7Fde] 8k ©@A A=, NA B3 F+293S =1,
progeny virus YA ¥H I} A H AEZEH sialic acid residues® WEo} virus
W25 80]3 A dHch(Solorzano et al., 2000; Wagner et al., 2002; Gong et al.,
2007).

NA7} €5 Sl influenza virus7} $-=3}¥ progeny virus §AHE0] 7 AE
FHo| o] 5o & A ¥Eo| ¢ o4 virus7t HAAE AE A A A& s}
HA®F NA® E5F o] virus® 73 gabell glojA = ¢ 5= &850t
zanamvir, oseltamivir®} resveratrol &< 2 72| dnfo]z| 2~ 3}HEE9]

NRE AR, 53 ool WS 7HA = violels EAR o AlE YEH o R
o1t aAES AV|H &S o} Ald o]tk (Nicholson et al., 2003).
Influenza virusE 7] 93 oAWHEFL o}z Adhd a52 7FA 1, Influenza
virusel| olgk S 3] o Wsl= AL ofA % JhsshA 4tk (Ge et al.,
2004).

Ir o

o] 2Fs} A A (ClOg) &= JKiEMEol AL el 22 =53 WAle} st Atste S 7] &
w=2A 7)A oltH(Moran et al., 1953; Fukayama et al., 1986; Ogata, 2007).
ClO,= S8 22 sodium chlorite (NaClO)-§ el it H7}ste] whET)
ClOo= Aol & A YA A] k2 3+ 7le] HFulstol free radical=
EA43HCI0,) (Lynch et al., 1997). ClOxe= ol %% wl 73+ AHale] wjiof



(Moran et al., 1953; Fukayama et al., 1986), Hteg]o}, o7, 95 E 2

Hlolg] 2of tste] et &S 7Y (Taylor & Butler, 1982; Harakeh et
al., 1988; Chen & Vaughn, 1990; Foschino et al., 1998; Eleraky et al., 2002;
Schwartz et al., 2003; Sivaganesan et al., 2003; Li et al., 2004; Loret et al.,
2005; Sy et al., 2005; Wilson et al., 2005; Okull et al., 2006; Simonet & Gantzer,
2006). Lk Z1AGE o] ClOo 7k @il gk At 2 o] Fo] A A
okt 54H3S], 327 w9 w2 (subtoxic levels) ClOg7F229] htAl 2

Azroll Al & 71X A &L S8 HHsHA AMEE ¢ ks AMES A o)t
"= 2] Occupational Safety and Health Administration®] W=W, K%k 3H74 ol A
A7t Al 385 = ClOo £ (8A1ZH) 88 =% 2 0.1 p.p.m.olth (v/v) (US
Department of Labor, Occupational Safety and Health Administration, 2006).

qheko] ZIAIE Y] ClOy7 HAw olstollA A3t dted s 7HIvhd, A4,
g, 5%, HY 2 33T 2 T LA 57 #aY dAds WA
flate], AT olstallA, Wi-ol = AMRES FbAS glo] &3t ALeE =
AL Aot} ol Ao BA2 F-influenza modelS AF8-3}o] influenza A
virus S SAFE olste] ClO7ta= disr = deA AR5 dotry]
Agtoltt. o] virusoll g ClO, &%) mechanismo] Alg¥ W Assts Age
Eotel vl dFH A

METHODS

HE=(A%h), 5= R HolH =

Sodium chlorite (NaClOy)¥= JT BakerZ%-E F+43gct. RE & AfEL
Alekg=9] Aol CD-1 7% HAE2 AF 6-85 ¥ Ao 2 Charles River
Laboratoriesol A #¢38tth. ZAES A3 A Holx 15YU7F
oA s Stk 72t A3 MEvwS 160k e HEER A
virus o =X * 39 & (722170l FJAAA 2AES] #H 9 virus
WiEmes S4sta 9 249 #estdel AAE k. 107t & 21l 2
W7kA] 5= AE FEEAT. o] 5EAF(Z )T Taiko Pharmaceutical
Experiment Committee”} &<13}2t}.  Influenza vFol2]2 WE<Ql A/PR/8/34
(HIN1) & o8] 52230 ALg%A o™ A/New Caledonia/20/99 HEL &=
AT Ao ALEFHAY. °]E virust Madin-Darby 7§(R)2] F2(MDCK)
AL} () HlokfetaDe] 10% A& 713 Eagleiib ] MEM(minimum
essential medium)& ARg3ste] wieF. A ATt 2 E2 20-50% linear
sucrose gradient® velocity density—-gradient 94 #2715 AF&3le] 755}
A= ATt virion (BFo] 829 HATES)S st dH-S sk st
o5 =80 ° CollA] AFE A7hA] Hastdh. ARE Aol virus7F 59 U+

fE S Auke] o4 Dulbecco's PBSE 31413}, aerosol HEIZ AL of
t2F 1 LDy (one 50% lethal dose)7} ¥|%=% &}3it). o]EA FH|ste] AES

o] Aol 1587t ==A AT 3 A7 virus AE NS Aero-Mist +57] (CIS-US,
Inc.)e] A& <ol Yo7ttt Virus7l gl 2438 E 95t PBSHHS ¥
W 7hsgk AFEo] dE E oE S5 7IE ¥adste AREskith virus7h e

o

AL v AS WS AAE o] 85t Alwe] wsldtt (Fig. 1). aerosols
Fogt FS ‘day 0’2} 8}t



ClO4 generator.

ClO; B4 71= Ao A AA A28kl th(Fig. 1a). ClOy&= 250mM HCl1¥} 28
mM. NaClO,Z 4o e} o] §ANE2 A AAHZ A9t BE AFgdlo] w3
zo ¥k ClO,e= v 22 vhgoz A AL

5NaClOy+ 4HCI->4ClOs+ 5NaCl+ 2H,0.  ¥kE- ZolA A E ClO,ZS 7|4 e
Wob7] skl w712 7ES @7 s oF 50 p.p.m.9] ClO, 727}
e 2 E5E 041 Imin ¥ &2 yskth. w5l Clo, 7125 &7] |2 B C&
Abgste] 3 71E Alol A stk wEA T e ®E oF 0.8 p.p.m.9 ClO7}F~E 1.81
min"'¥ # cage® & YA Fig. 1. ClO, 7k=9] v%9t §9 £Xe 747}
TE A7 9 2AVE vAEHAl -85t g Hadk ta st §9
EEF BUFEESE St ClOytae HEH SR Fig. 1(b)odl ALk o] F cage=
A AT

Set-up of the animal experimental system.

ClO, 7}2=¢} virus aerosolel] AES =EFA17]7] 9l3t4], class II biosafety
cabinetol] A A do] Z3PL At} Biosafety cabinet ¢F 26X37X18 cm (inner
dimensions) =719 8 "U#H cage°l 15789 AES ¥} (Fig. 1b).

cageSte] F7|E £3A7]7] fl8te] AAA=ZR sy = AE7](2x6x6 cm)E
AEH AAA] vk} &7 cagedtel Wtk Plexiglass caget™ HH| o] o}
A& 4L 3717 a1 Y 4 U v =E5H Hol 9o cagegtd] ¢HE ol
Aeste Ae e 7 AT wEE ¢ s 279 £57] 5 PBSREE @
A PBS ol virusg ¥ d8d F shvte 37|H = sty dAsksit. (Fig.
1b). PBSTHS @& AolAY PBS ol virusE ¥ dgdo| ALY EFV|Z e
aerosol= # cageZ FUAFHT. Hol A5 2 T/ aerosol> 7]
o] Awke] wgkst = Ak ClO, 72y 37 (T2 49] 0 p.p.m.
T )E & S E3519] cageste® ¥€Qtt (Fig. 1b, right). ClO, 4]
ZF=] (model 4330-SP; Interscan Corporation)®] sampling tubet %= thE 1S
Foto] AdEde. Clo, 7k w25 tdH o2 S48

Pathological examination.

Pentobarbital sodium< 5 Wl FAFSte] HAES s|AAT v, IR ES] HE
Fo] ZAA "wojuo] TS It #He d4+= PBSE 723} sta dF=
MDCK AEE o]-&38to virus fiEZFS SAsIAT.  Virus #EZFS TCIDs=
AT #Heo] & g2 dH-& buffered formalin® 2 I ZA|A 2 2] g4
AALE 938t haematoxylin®} eosino. & ZFA3H T},

Assay of in vitro infectivity, HA titre and NA activity of virus.

Influenza virus (1 mg protein ml™)Z 0 °CollA] 2 £7F PBS¢Ho] 9= o8] 714
29 ClO,2 Agatdh. 1 W3S NayS,052 2 2vj 2 23 H7laho]
et Algd del A 2 ovirus®] #HA8e MDCK AlEE A ZAER AHE-SH]
Z48olth. s Wk, 1x10° e AEE 10% &(CF) Hok(fetale] A<
7}21%= 10 ml Eagle's MEM & AF83}e], 2174 6cme] Petri A Aol Al A ZE3190 T



1

MAEES te wj7b=] (oF 293 AR 3 v, ClO= A gk Aol

A 2] 5}A] o}, 1082 A< g A st PBSe| @EHAIZ] virus®E G A ZH
gl AEES 0.9 % %K, 2.5 1 g trypsin ml™ (A5 4238 24), 100 units
penicillin G ml™'Z} 100 p g streptomycin ml™'& B 7} 01} o] gle
M2 A= =230 g H Al (culture dish)¥= 95 %2 5719 5 %2 ClO,
Ao 37°CE 3-4L3F wjsisltt. 2 v MEES FA]A plaque (BD)
T A7 #18ke crystal violete 2 2ASEGITE A7) ARolA AR&E ClO,
H/EE NapS,039] 5%+ MDCK A22ES] Ao e obf d3ds 71xA &kt
HA fiEsd S35 A8lA, 282 A5 A A2 (0 °C, 2min, in PBS) virus&
PBSel| ¥ th& vlgo] T 96-wells 7F vlAl A (microtitre) Al
A7Vt (50 n 1 per well). 9 A& M3 (2X10° cellsin 50 p D&
HA7bskar 4 °Col A 1AI7F s Fsiaith. HA AA ] 42 kg
haemagglutinationS H.o|= wlx|9 31X o] 42 Yelfict. NA 49

8] A=, virusE 8 u g protein ml & 3|48t WA, calcium-MES buffer [32.5
mM MES buffer (pH6.5), 4 mM CaCl,]<el 9= 2mM
2'-(4-methylumbelliferyl)—o —D—-N-acetylneuraminic acid (sodium salt)E 1
mMe] FHFEEd H7IekGler. o] £35S 37 °CollAl 1A vigelith. 1
W32 25 % ethanole 7FA+= 800 n 1 glycine buffer (0.1 M, pH 10.7)%
A7Vl R A A Y. 7%+ spectrofluorophotometer (model RE-5300PC;
Shimadzw) @ =A3FATH (N o =365nm, A\ ,=450nm).

a2 o
mrlod

Sequencing and mass spectrometry (MS) of peptides.

34 e =< HAL (NPENGTCYPG)9F HA2 (RNLLWLTGKN)2 7+2F HA
@A o] aa 101-110% 162-171¢ sig e, FE = NAL (FESVAWSASA)<}
NA2 (SGYSGSFVQH) &= ZH7 NA ©9A 9] aa 174-183% 400-40991 3l &gtct.
o] A &2 Global Peptide ServicesZ5-E FY3}A . o5 FEH= (2 mM
each)«= A% 500 p 19] PBS <tell = 4mM CIO,= 25 ° CollA] 247t
Attt §hg Fol 2.5M NayS,059] 28 23 A5 (1.6u DS H7sho
S-S g A Y. ¥ t}hS reverse-phase column (Cosmosil 5C18-AR-300, 4.6
mm inner diameter, 250 mm long; Nacalai Tesque) S ©]-&3}+= high—performance liquid
chromatography (HPLC)E 3&}7] #]sle] whs =3r=9 d5 (100 n D&

A7 ek el columne 0.1% (v/v) trifluoroacetic acid 2] solvent® 63+
HE-2- A 71 tFS solvent W linear gradient 10-50%2] acetonitrile® TF3 5439
A4 1mlmin'2 EHWE BEEstd o FE=E 270 nmolA &5l 23]
monitor ¥ AT}, Peak materials (peptides)E 33t W&s AZX3HY. dF
AZA71 ME] =+ protein sequencer (Procise; Applied Biosystems)& A}-8-3}¢]
Edman degradation®l| 2]sle] #213}4] amino acid sequencesE A3} T}
FE] =9} amino acid residues®] #A}%-2 matrix—assisted laser
desorption/ionization—time of flight (MALDI-TOF )2} MALDI - TOF/ TOF
(tandem MS) modes® A, mass spectrometer (model Ultraflex; Bruker

Daltonik) & AFg3le] A3t o ~Cyano-4-hydroxycinnamic acid¥ matrix =
A-8-31 5



Statistical analysis.

Datas= Student's #— test B=+= Fisher's exact testS AF&3le] EA YT P
gkol <0.058k= AL BAHoz on7} glvkar AztEc

RESULTS
Simultaneous exposure of mice to virus aerosols and ClO, gas

ClOy A4 7](fig. 1la)ll A TFHEo]R ClO, 7}2=+= PBSwHe] 5% = PBS &
influenza A (Fig. 1b)2 SAlol 15 &3+ 3 cagez F oWl o] At EOP
ClOg= A 2lgt 21559 # cagettel ClO, 7k & 0.03240.026 p.p.m. °]Act
(time-weighted meantSD). ClO,%2 A 8]|3}#] &< F 15024 22X
3710 p.p.m. ClO») 9} PBSell A€ % influenza A9 55 = & 15v8] 9
‘ﬂc'i Yo]E caged FHol¥Arh ClO,E AP st &2 thx 1FddA 349

= 9 (day 3; 72h), virus9] pulmonary titre (TCID50)2 1057*92 (n=5)0] 1 0.1},
ClO, 2 A3 18] gojrs 10212 0)9l o (P=0.003, Student's t—test)
(Table 1). °]A CIO, 7}2=7} H«l Hol AAA virus £AHE Fo|& Hld
AH7F vk AR S e SHste Aot (B Sy ow il e
Ao M= v gk Aot 1,}%5}_)_ 1694 == g 7458 & F+= ClO=
A etA] e thEx aFlME 70% (7/10)0]1aL, ClO,2 A28 ZFdlM = 0%
(O/lO)O] T (P=0.002, Fisher's exact test) (Table 2). ©o]&3F A3z HH, ClO,
7}2~+ influenza virus A 52 348 W Ho =-S5 oHid 4 Qo=
AME S wele Flolth. thE ’2@2 50}04 710l AnE ® oAl gR1E
A=, T A= ClO, 7R AgshA] &2 " g e 5/100]%ar
0.03 p.p.m. ¢ ClO, 7k A @ 5ol A1 0/1001 Ak (P=0.03).

At A A2 % (body mass at day 7 compared with that at day 0)2 ClO,=
Ak aFNE 1.09£0.04 (n=5)°]A 3L ClOZ HsHA] &2 U= IFolAE
0.91£0.04 (n=5)°]At} (£=0.002, Student's ¢test) (Table 3). ©] A=
influenza A virus = °F7| %+ F 9 “Tu S TS UEe U AHske
Aot} T & gx AdowA, F% 0.03 p.p.m.Y ClO, 7F~7F 15 w9
HelAl oA\ A4 aHNE 7HA = A %OPEﬂ -.4“3}04 ClOy7F2~ (0.03 p.p.m.,
without virus)®} PBS &5 (without virus)E % & 15vtg]e] H7F = H
cage® YT FHEL #F 219 FoF ﬂ%ﬂr”gi A AL EE
AR 0.03 p.p.m.2] ClO; 7}29F PBSEF-2 A2 s 5vta]e] Hol 5 z37
RS dAuAdeR fHAA A3, O HAEY He SHstA gAdelAtt (data not
shown).

Delayed gas—delivery experiment

e og mﬂuenza virus 525 3 cage® YiHH o8 AZEE Lo
ClOy7}2=E A cage® Yol7bHA 1 axt& HAIT o] A¥89 542 virus
= %‘% o FYUH ClO7F27) virus LG & S = Q= A dolH =
Aol Virus &5 Al ClOE T 4 °°ﬂ =) /\}”P%% 0 %
(0/10)7} ¥ o] (0 min delay, 2=0.022 versus no—ClO, group) (Table4), Table



20014 Bl AE &3t = JATE virus v FE ¥ ¥ 51
ClO, 7I2E& 4 §EQ =, AFEES 10 % (1/10)7F At} (P=0.081 versus
no-ClO, group). 15+ A2 Aol Fgk A9 A& 50 % (5/10)7F = =,
o] AL ClOy7t~E F9Y B =Y A 09} 2ktt (Table 4). ]2 3t
A=, virus B59F A1 FHE 3AH U 499 influenza virus 799 Wsle]
ALEHRT} S B . 76‘ o= EWrt 2w HojAY
(P=0.081), virus v‘i"?% Y2 5 1689 FYE dFdde a3 2msilv. o
2o F ARAS s Fets] B oul, ClOy7tAE ¥ o2 59717 Aol virusE
T3 AL ¢ 9oy, ojn] H £o2 Foj7F EE AIANHY vl & virusE
FE35t A e THol gles & 7 doh 84, ClOytae A=F3] wEe
oA (below the long—term permlss1ble exposure level to humans), 3l %%
S 7)1X A &3 influenza virusell 23 FHo] 7FHS gyH oz oud

=
S w3 Aot}

o}‘u —1
_Q

%0, of off
Ho b k1

7 ol A Influenza A virusE ClO,=2 A3}l st MEE
Ry ﬁﬂ a3tk 40-320 p M2 ClO,2 23k 39 i
AAsHA = om, o] AL ClOy7} viruse] I8 S Q"éﬁ}
W3li= 7ot} (Table 5). virus %W (envelope)J 2 NA
virus®| 7l 8 Erhdstng O gidEe] AE
Table 5014 1Sl upe} o], Algad] ClO, A& + 1
HAASHA HAsFA Y. o]+ influenza virus® 7Aoo 7HAsH
A+ HA 2 NA @ildo] AESH gFo] 7HAsE Ad 7% NS GAlsh=

Zol .

o}
S

o

=

O

¢

. O[N pit oY z

O]

Denaturation of HA and NA proteins

CI0,7 HA % NARWIAE WAAA 5 ARe 2548
| $13kel, HAZRE % 7))

Tzt R ot Aztstglnt. o] ZPE S Slshy
model decapeptides (HAland HA2)<} NAETH 5 A (NAl and NA2)E
AEsktt (for sequences, see Methods). ©l& FEEE ClO,2 A8 gh $o

o] A &< reverse-phase HPLC®E #4131t ol& 47}X]9] FEE=E ClO,=
MEA o2 *2]ste] chromatography® #415F3S wf, d#ie] :MEI= peaks®}
RH3 = AHET = 7)9] peaks’} YEFSTF (data not shown). ©]= ClO,<}
Hhg-sto] AR A E RS UERdT o] 7P HPLC 25 Ztoldl
FE] = peaks ¢ wWlde] A& (by Edman degradation) E] =] 9l ojw
amino acid residues © %1% 4 glAve AMES O S }Oﬂ‘i}(Table 6).
& 54, ClO,Z AHgd FE|= HAZ2 (RNLLWLTGKN, aa 162-171)°] #3}o],
HLPCol A YEl= HE= peaks?] g2 RNLLXLTGKN o]t Tt A A
amino acid residue (Trp'®® in the original protein)® S22l

protein— Sequencmg method® 318t &= ¢ldt}t. o] AL resudue (tryptophan)7}
ClOgoll o8t &Fdx7H7F A H A =S ov gt w7 A = tryptophan}
tyrosine residuesol Al thE HAE =7} AA LRSS & 4= A} (Table 6). HA19Y
cysteine residue”} ClOyol ¢]3}< %Zﬁﬂ‘}i%ﬂt E13k3ly] o= cysteine
residues= %744 <l sequencing method2+ A35}HA 3keld 4= ¢l7] wjFo|t}.



ClO,x18] & <13} tryptophan % tyrosine residues® &FUx7F M7 o H =
MSell olate] gele 4= qdt}. Table 704 H<l npe} o], HA29F NAL
A =7} HAEAS W, tryptophan residues®l] ¢F 32 T 48 Ux}Ho]
7= ol AL 2 e 3709 2HAYAE ] tryptophan residues®l]
FAHA o2 AGHASTS nth. AR WA E HAL 9 NA2
FME|=9] tyrosine residues o ¢F 32 T+ 48 YAFo] 718 =4 (Table 7),
o] A2 tyrosine residues®] 2 T 379 AaxfA}Eo] FHAAIIAH O Z
A A& oustt). o] AMS F3s] = o] HA 2 NA proteins®] amino
acid residues, =% tryptophan % tyrosine residuesE°] ClOy°l ]3]
THAATI o2 HAHN T AEWE 4 At Amino acid residues®] 123k
H7ALo 7o wt=A] Q3 influenza virus®] HA % NA @z S WHAIA| 7 o
o] AHRAOE virus® HAFE A FoE H]IH

DISCUSSION
=3 @& Fx9 ClO,gas7F 59 9&] oF7]5+ influenza A virus ©l 2] 3k
Aol S s T Uw

g3kt US Occupational Safety and Health
2o A ClOge] 8AIE &% 2 0.1
| AFE3 ClOy == (0.03 p.p.m.)< 318§ F=HT A
o fFoln ol AFZAFE BAY. o] 59 ClOy= A7Fol A influenza A
Y o vl E virusell ofgk HEES e AEE
H3] ClO, gas AFEES Gibsh §lol, meba] <Q17tke]
glol, AHFA, 574, st B FEeA AREE 5 9l
54k virus?l HEN1o. = of7|¥ = ol thate] A=
i dew, I virusE Told WS goldl=d A S ZHA
FEEO AHAZHA ClOs2t chlorineo] 2@ F<F Alg5o] @11 t}.
}#] chlorine 2] (chlorination)®= % g8 A] AHA =4 714 &3]
At} Rice et al. (2007)2 H Ald 3 Ado A influenza A virus9
H5N19¢] chlorinee] ¢J3le] w23t H Yt Haskt. 159
15]o A &894 AHg A AP H o7 AFE-E = free chlorine 5 %% 10004] o]7
virusE B|&A 38} st dld T8kt 2o dA A (HINDOA AFg4
influenza virus ¥ Rice et al. (2007)°] AF&-8 A= f2x)vt, $-glo] dA)
W = ClOE virusE A8t AL virusoll L9898 &2 Ao ® o2
FAQ S Algsks Ao, d AAIHe® Faeh= influenzas "ol
M2 A& Eo] 55 Aol

-9,
1

oo oll 32 > rlo
SR

ro i

=
[

(R > N O pid i

kil

of|H] A& A, ClOy= 30 s oA gasTEl e} AAAJE] Alooll A 3 3o

EHEA T}, (half-maximal in 20 s) (N. Ogata, unpublished data). EH¥FA oz s}

= 71AAe EZ-E Henry's law C=kPol] we} 7| Ao} & Ha A g o] o2
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Fig. 1. (a) Schematic structure of a ClO; generator. (b) Experimental setup for exposure of
mice to influenza A virus aerosols and ClO; gas.

Table 1. Fulmonary virus titres of each mouse challenged with influenza A virus aerosols in
the absence or presence of 0.03 p.p.m. CIO; gas

[CIO; gas] (p.p-m.)  Virus titre in each mouse (logy)*  Meanzsp
0 63 68 68 68 68 6.70.21
0.03 13 21 36 48 13 261151

*Wirus titre, expressed as TCIDy;, was measured 72 h after challenge by virus aerasols (n=5 mice per group).

1P=0.003 when the means of two groups were compared (Student's Hest).
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