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In this study, the virucidal efficacy of a fumigant containing 20% ortho-phenylphenol against classical
swine fever virus (CSFV) and porcine reproductive and respiratory syndrome virus (PRRSV) was
examined. After each carrier deposited with CSFV and PRRSV suspensions was exposed to the fumi-
gant in a 25-m’ test room for 15 h, all carriers were neutralized and diluted, and each diluted suspension
was inoculated into each proper cell line. After incubation, CSFV and PRRSV viability in each cell
line was examined and 50% tissue culture infectious dose (TCIDso)/mL was calculated. In the results,
the concentration of viable virus in all of pathogen control-carriers was more than 2x10° TCIDsy/mL,
and there were no cytotoxicity in all of toxicity control-carriers. In addition, the fumigant inactivated
=4.8 logio(TCIDso/mL) of both CSFV and PRRSV. These findings will be useful for preventing the
spread of CSFV and PRRSV infection.

Key words : Fumigation, Ortho-phenylphenol, Classical swine fever virus, Porcine reproductive and
Respiratory syndrome virus, Virucidal efficacy
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, 2014).
CSF= FAls=27|7HOIE)o| A Harchi &
o= Ak o, WA= AlF HEHA
o7 BR3a QItiLim 5, 2009). CSFo] LA el
CSF virus (CSFV)= Flaviviridaed} 9] Pesitivirus<so]
£:3}= RNA H}o|Z| 20| thMeyers?} Thiel, 1996). i
/o) CSFVel A4 A= g, 294, dAL
By Foff, wi 4 Fo A=
d CSF7} WAsHA =w, w®luzd i
CSFVol " A $oll= v CSF& 3}
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- m=, 23 1=
ojL}, 4 Fdo] HEH, A&yt H2o] YA
= Bl 7HHAl SEEHARE 1~370d H ol A
A, A% E, A& 5o d4EES Hehi

2 AT B HAARE S8 HEY AT
w, o]% RO g oA FAEFaL
HHS Fofl AAl 72 A Uzieh gz z24],
gt gl chslA|szo| A BRolR| ATt FAEHA
ol wet aHpolgiAs E3S UEW A Eok(Van
Oirschot, 1999).

PRRS Q] 21A|¢] PRRS virus (PRRSV)= Arteriviri-
dae} Q) Arterivirus<:0l| 43h= Hlo|2] 20|t Cavanagh,
1997). PRRSV7} 585712 74l Aol Bmgo
2 AW Qoslh A9l SR R ol gAE
W g4EolA AEA el oHHeR Al
AL 271 AFREE A5t 58 Y0 7| tHChristianson
I} Joo, 1994; Wills 5, 1997; Zimmerman %, 1997).
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2 & o w9 71EAd Aot E4 9]
M g g A EeAS 53 @ WAl S-S S
W 5 e Aoz HiEo lthDee} Joo,

1994; Hur 5, 2012).

SAFR 71729 Aol SHEH(OIE, 2016), 2015
9 59 @A) CSF FARe nl=, Auh g, g
58 YW 237 Fbolul, Seutetts CSF 3T
X918 Sush] s Aot NIl A WAy
% o Ae] 25 s Astn ek Sl
Urete] 49, CSFi 201095 @A71K] 120134
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119, A" APd)e] HgE7E 919 on, PRRS
o] Ao 2010~20154 F9F 4347, & 5,533%0]
A MR 17 Q) ATHKAHIS, 2016).

CSFo| =5 A ¥l Ao A2 of
oA HHEE HHA7F FUEoEHN WS HTt
tjREoltt. g, 54 ol ey wlolgArt
WAlskaL Qlo] e HEOA EiRrdo] A&54
o2 dojuf FA f violHq A7t A= 97 rk
(Szent-Ivanyi, 1984). CSF o}l ZL AA|8}= 27}
A= dHHE A7) o= Bes] A7)A] grot Wy
St 97 gk f2ueke] A e = CSF o
HES AABHA S o folnE CSF HAy=tof A
ol A7F FAEA] s sfjof 3l FR A=
ArreS "5 s, e R 7P 7ol
=2 Eo oigh AAgH HARE AAlste] CSFV &
o2 stolgjol 3tthde Smit 5, 2000; Lim =,
2009).

CSF ofie 9JafjA, CSFV7F =4 U 492
T AU Fagt Y =54 SRk, AMRANE,
QI FEFEY LA AEHl e HE
A= F+o ol gk #7148 a5 HFE
S AAstofof it E3E, ejFoA HAE AT
Aol HEEA] AARFE 7SR EAE S5l
salshi, 37 ol4 AelEAlel] gt the, 2ol
52 sHolg Fofl CSF WAlS HEsho] YAl A7
oF THEHA, 2012). 5NN ALE I REORS. Hlo]
220) gjufe] T Gl LEAS Aol A8
3lojok SFcH(Rajbongshi 5, 2011). PRRSQ] ofjH2 ¢
AL, BN 52 B Yo ddolne 2
S, oaie T HAE 5ol Y45

[«

hA= gt 30d B¢ A ARsStoiof gith
& ok Agel 298
=2 EEA7) AL, FAIS s OlA deedE A
& pdelo] o] AMgeloloF BeHEY
21, 2010). PRRSV 78 &
71AES] ddEAel AR
A+ 30) o}2l 7o) FEsko] PRRSO] o3t 4]
& &Y 4 ¢ tH(Charerntantanakul, 2012).
CSFVel tfs] Autoles IS Hol= A &
EA 2L 32 AKHaas 5, 1995), &7]4h A4, #HE
7 5% 49 dEE ZEYUS|E, 2FEYH s
(Edwards, 2000), A4Sty (Heckert 5, 1997) 59|
UeH, PRRSVO] tsf &35 U= AA| 254
2L 9a Q0T B3 45 oFmi(Shirai S, 2000),
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|, 2HitelE(Deet Deen, 2006) 5o U= Ao
dHA QA

A 7}A], CSFVL} PRRSV ]| t)3t ortho-phenylphenol
(OPP)E ZHHO T SHe EFAEA] Aufolai
fso] Vi AL vl julg Aol wehy
B AToAE UG RRY] 254 HEHAY
2 Z(QIA, 2013)0] @}, CSFVE} PRRSVO| 3t OPP
FHROR Sl FFaBAe] Ablols Fi}

sholsty] $is) s=ashart.

m{m mlm

HI

Ao ARRE AFER LS (F)Aranto] 94
)04 FgdH2> OPP& = =
A, Fumagari OPP™ [170(20 g), OPP 4 g]= AF&3}%
o AREEE AN BARA A7 B AL
of B3t Aol AT

HEO|2{A HHQF

CSFV (LOM strain)@} PRRSV (LMY strain)& 549
Zab ] Ro A Sopurol Alglo] AMgal%h CSFV
9} PRRSVE Z}ZF PK-15 cellZ} MARC-145 cello] &
Fafe] A - WjFsteinh. 45 CSFVE} PRRSV)
vpo]lH A H7FE Kibere] WHH(Kirber, 1931)0f what
AFZ3}e] 107 50% tissue culture infective dose (TCIDso)/
mLE 2% thS, —80°Coll Rusn, AlFo| AlF
sheiet.

HEM HE-EH

10" TCIDsy/mL ©]4}2l CSFVQ} PRRSV Hjjofol-S
Z42F 1 mLA S 35k f7]E3] 4 (5% Aot )
19 mLy} Eetsto] S|4F v, 343 CSFVe}
PRRSV &ErlS 7}z} 0.05 mLA-L 5712 Hat ¥l
A d2-gA e 5710 AATL-EA Y] Fdoll A4 =
xshal, ExE YASS ot HEHHA "ol
L& 2042°CO S5 = 50~75%9] oA 405 FoF
A2AZT A2 F, 5709 d2-gAl= &% 2062°C
oF HE 50~75%2 2=AE YHE F7H25 m’)Q] uf
HOoRRE 105 m fof HEY HA|9 F4s Fob

1547 =

HelH| tHE-EHI2 M2

NEZ-CHiet SN HE-EHC ASH S

10" TCIDsy/mL ©]A}¢l CSFVE} PRRSV HjjoFol-S
Z7F 1 mLAS Foto] 571534 (5% LEfjoldH)
19 mL¥}t &35t 3|45 thg, 3]4% CSFVeh
PRRSV &EFNS 717} 0.05 mLA LS 5742 Ha A3
T-GA Y Tl 47t mxstal, ExE JAHES
ot HEHPAY] Hof, &&= 2042°Cet FE 50~
75%9] 27104 408 <t AXAATE A T, 574
o] tjx-gA|e} vio]# A HEFNS HE3HA] k2 5
e A gR-EAE &5 2042°Ce £ & 50~75%
2 249 g " 3725 m)ol A, AFE-FAe} =
A4 dz2-2FAE B2 fED Hre EFAEA L]
AgE 3 m& 5tal, HFE o2 RE 1.05 m szolof 7
Eg HAlo =4& 9, i—i—*iﬁl% A -
g]. E/«] EHZ ‘ﬂ'x] ], =]}

o2 AY 2 o, %%i%ZﬂOﬂ B2 %@l 15*1
7t 5ot =& A A

dEF-EHY =Y tE-EHe| X2
TTaEA ISAIZE T eE3AR 5, A

A 54 hE-FASS 22 10 mLe] FpgA
(10% w158t Aeford g )7t Sojgl A

3o W11, 602 ot AslA &alsle] & the
A NS AT Tﬂ?ﬂ HAg A S 747} Aﬂ
v oFol-S o] 83}e], 10 ' ,10°,10% 107, 10°
o= HA 34 o, 7”}4 34K 0.1 mLg 3
Aufja vk A E7F DAY= 96-well plate?]
57 welle]l E3F9Act
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CSFVQ] Al B E w4 s17] Y3l 4], PK-15 cello]
HE3E 2, 37°Co| A 5% CO, 27 8ol A, 12417 &
ob wjeFstEA, 7 well& 1% 4 % ETI(BD,
Franklin Lakes, NJ, USA)2 333l phosphate buffer
solution (PBS)Z Af|Z5}3L 80% cold acetone ©. = 10&

At 1PN AAT T, CSFV E2 gl
of it H2E FAE AA 54 Wi 5450
ZF wello] 0.1 mLA @11 37°Coll A 1A17F S9F w8
A7 B2, 0.1% Tween 20 (0.01 M, pH 7.4) (Sigma-
Aldrich, St. Louis, MO, USA)Z 33] A|Z3sta, 2%
3|43t peroxidase labelled anti-mouse goat serum-=-
0.01 mL4 @ar 1A7F 59k 7F vhgAIF o 11 ot
£, 0.1% Tween 2022 53] M| 35}ar, 7] H(3, 3-di-
aminobenzidine tetrahydrochloride, Sigma-Aldrich, St.
Louis, MO, USA)S 0.1 mL¥ E33F 3 Al2of A 10
10 WA BES 5, 0.1% Tween 2022 A3
gt ok, ARAIA Fetn g sholl A o s
zZhsto] Hpol20] FAlolRE A stgich. PRRSV
2*101 H2 oA3517] Y34, MARC-145 cell line
o HE3 &, 37°Col| A 5% CO, 274 3lofA], 59 =
oF ufjofslH A, mjd Eﬂulﬁ2 AF8-5}o]  cytopathic
effect (CPE) &4 o5 aslo] nlo|g| A9 4

w8 wgshTh AT Sl 24 QS o
£3lo] CSFVe} PRRSVE] 97b2 Kibero] 4]
(Karber, 1931)0] whe} AFEsFIT)

_\2

ol A=A 7 AFAZ(QIA, 2013)
of wef, PUA R-FAl= AHES vpol# A 7t
7} 2x10° TCIDsy/mL ©]4} o]ojof alm, =4 o) 2=-g

Aol Aol FFaEA ] gk AmEA o] WA
AL o Bk B EEARA A2 AR
of uholef 2 /b WA HA-BA|Y hole 2 o

7}9} vl wate] 10° TCIDsymL o)A} 287t Q1A=
85 FAHre| B A gtgeo] e % a
7} Y= Ao ® WSl

CSFVO| Lt =25A=H it

Table 12 E5 4542 CSFVO] tgt Aufo]gjx
BIAY AiakE UrE‘rLﬂ Aol 3zte] Azl Ao
A, ABZ-GA] logi(TCIDsy/mL)yE 2k2} 0.5 o]},
0.7, 05 oJst= uehgton], WX djz-gA Y
logio(TCIDsy/mL) 2 Z+2} 5.3, 5.5, 5302 eyt
ES) log reduction Z+Z} 4.8 ©|A), 4.8, 4.8 oA
vetfiglon, 54 dfx-gA49 49, Alxsde o
ERiA] ghoke B AFola] Wen tr-gAE 2
T 2x10° TCIDso/mL (2F 2.5 logio(TCIDsy/mL)) ©]4}o]
Aom, 54 f-FAE AlEEgS UetlA ok
SYUSAEGER Y] A=A EHAFE A (QIA, 2013)
71EE WSkl E3,

10 o

log reduction2 X5 4.0

Table 1. The validation of a fumigant containing ortho-phenylphenol against Classical swine fever virus

Virus culture results for diluents of neutralized solution

Experiment Group (No. of positive/tested) TCIDso Log )
reduction
o' 10 10° 10 10° 10°

Ist Experiment-carrier 1/5 0/5 0/5 0/5 0/5 0/5 <0.5 >4.8
Pathogen control-carrier 5/5 5/5 5/5 5/5 3/5 1/5 53
Toxicity control-carrier 0/5 0/5 0/5 0/5 0/5 0/5

2nd Experiment-carrier 1/5 0/5 0/5 0/5 0/5 0/5 0.7 4.8
Pathogen control-carrier 5/5 5/5 5/5 5/5 3/5 2/5 5.5
Toxicity control-carrier 0/5 0/5 0/5 0/5 0/5 0/5

3rd Experiment-carrier 2/5 0/5 0/5 0/5 0/5 0/5 =<0.5 =48
Pathogen control-carrier 5/5 5/5 5/5 5/5 3/5 1/5 53
Toxicity control-carrier 0/5 0/5 0/5 0/5 0/5 0/5

DTCIDse=—L,—[Lx {S/100—0.5}] (L1, log of lowest dilution tested; L, log interval between dilutions; S, sum of % mortality at each dilution).
Log reduction=TCIDs of pathogen control-carrier—TCIDso of experiment-carrier.
Virus culture results for diluents of neutralized solution (no. of positive/tested).
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Mol x| @Huto|2|Aet HHRMADY| 2587|5202 A0 chEt

Adlolga gt 121

oS et o], THSAFEIERS A5AaH A
HAZ(QIA, 2013)4 AbpolH A §H 7Rl 4.0 ©]
e TEA R mEkA OPPE FARCE 3= &
FAEA = CSFVO fjgh AutolgjA a7t Q=
Ao 2 eyttt
PRRSVO]| st 254AEH 21t

Table 2= S54=A42] PRRSVY| thgh 4tHjolz

2 AN AE Yerd Aol 33t Az AE
of A, Ad-FA 9 logio(TCIDs¢/mL)S Z+2} 0.7, 0.5
o|gl, 0.5 oJstE UElton, YA qli-%*iﬂﬂ
logio(TCIDsy/mL)2 7z} 5.7, 5.3, 552 Uepdch E
%l, log reductionS Z+Z} 5.0, 4.8, 5.0 o)A UEFU S
on, 54 dx-gAY AL, AEEAHE UERA
okgith B Aol A WA dE-EAE BE 2x10°
TCIDsymL (2F 2.5 logio(TCIDs/mL)) ©]AFo] 9]0,
54 d2-gA = Ax54S JehA] gof, 95
AR A E2R o] AEAEHAIHA(QIA, 2013)9] 7]

jm

2 W&t E35L log reductione WL 4.0 0]”
1<
o]

U

Ry

el o], g2 AA B o] AEAFHA
1(QIA, 2013)9] AHnpole] a27]E2l 4.0

A7k weEbs] OPPE FAHZCOR Sk
E A= PRRSVO]| tfgh Ahuboe 2 makzt gl
2 e

rE 2 o N

Q%%ﬂ—, 2015a 2016b) 20169 2 AA, A<

Ak voleizel fdlol 1%
F 219 FBoluf, o] Fof

N, A, HA % %%xﬂ% 7k7} 135, 77, 5 2 270

ZRog A A=AV Aoz we AHoF 1}
efglek. @A) 7t Ao meo] AAEo] oirtd
PEAEAL 47 s dE|sl ot OPPE F4

%
O &2 = AlFolth
oH

ALk A 2547 5] BE RES AR
S gl AAES nesto] Hel A WAL A4 4
EAZL XA et TAA Rl Pt AKE B
o FHARAN Be 277 S5t glekel,
2007).

OPPL Aol HAEe] ABFolAR A
oul, AAE 7Py, Y, B4, B Te@ A% vt
3 B4 SoIA QurHQl BY 2EAR ASE T 9
oul, Wel 7|7e} 5of /]P0 25S BHOE A
$5 3 glek(Mishra 5, 2015). HZ, OPPE 480
2 @ AEAT bl AHe fUse AR 2

B
o], ofzz4t Fol Wall Bt = ACRE HiEil
9ltH(Cha 5, 2014; Cha 5, 2013; Park 5, 2014). &}
Zut, OPPE o] &3t T2 A=A 0] CSFVe PRRSV]
gt Awpolei A Jate] tigh AHEIE §le A4
ot}

Table 2. The validation of a fumigant containing ortho-phenylphenol against Porcine reproductive and respiratory syndrome virus

Virus culture results for diluents of neutralized solution

Experiment Group (No. of positive/tested) TCIDs," Log )
reduction
10" 102 107 10t 10° 10°
Ist Experiment-carrier 1/5 0/5 0/5 0/5 0/5 0/5 0.7 5.0
Pathogen control-carrier 5/5 5/5 5/5 5/5 4/5 2/5 5.7
Toxicity control-carrier 0/5 0/5 0/5 0/5 0/5 0/5
2nd Experiment-carrier 0/5 0/5 0/5 0/5 0/5 0/5 <0.5 =48
Pathogen control-carrier 5/5 5/5 5/5 5/5 3/5 1/5 53
Toxicity control-carrier 0/5 0/5 0/5 0/5 0/5 0/5
3rd Experiment-carrier 0/5 0/5 0/5 0/5 0/5 0/5 =<0.5 =5.0
Pathogen control-carrier 5/5 5/5 5/5 5/5 3/5 2/5 5.5
Toxicity control-carrier 0/5 0/5 0/5 0/5 0/5 0/5

DTCIDse=—L—[Lx {S/100—0.5}] (L1, log of lowest dilution tested; L, log interval between dilutions; S, sum of % mortality at each dilution).
2)Log reduction=TIDs of pathogen control-carrier—TCIDs of experiment-carrier.

Korean J Vet Serv, 2016, Vol. 39, No. 2



122 RS- 82| HAR - /3% -4 M- 0|EH

= AGo A OPPE FAESE 3 TITASAE 2=5A18] PRRSVO| i3l log reductiono] 4.8 o]4te
0|85t CSFVe} PRRSVo| tfal] Atdto]f A auf 2 Uehy, o Aol A Shirai 5(2000)0] ARE-SE
AdS 435ttt ZolH AN E R, 2 2=, didecyldimethylammonium

Krug 5(2011)%] CSFVe] thgh AHfole]A filo]
w3k Atof|A, CSFVE H|ths/d 9] 2|l 29
floll wastal AZRAZ] th5oll 0.5 mLo| AmAo
w2 A7 A3 1000 ppme] Aol aited st 2%e]
TFAAR A log reductiono] ZFZ; 4.4} 3.250]Qithar
21515tk Rajbongshi 5(2011) CSFVE 7HA]7]
PK-15 cellof] o8] s=2] A4S Wil A2ofA
30 EoF WAL A, 2% AR EET 20%
chloroform®] CSFVE 4.0 TCIDsymL ©]AF Z4A]3
thar B8l th E3E Gluhchev 5(2015)9] A7) 3t
st o7 SASHAY = AafHE o] &3t CSFVI
ik Ampole| A AtolA =, 50% = HaHE 4
wello]] £0]%l= PK-15 cellof] g A7l CSFV HjjoFH
of ¥HAIXI A}, H= well®] CSFVZE AFESHAT
ETRRCRTRSK; 1=

2 AFo)A AHEH OPPE FAREOR 3t &
AEA9] CSFVe] 3t log reduction®] 5.3 o]Aro 2
e, P Aol A Krug 5+(2011)0] A8 2ot
A2t} 199AF 18] 31 Rajbongshi £(2011)0] A
&3 AR E R chloroform H b= 52 AHHlO|
2 GBS Uehd Ao AbREC,

PRRSVO] thgh 4dtole]s @ ite]] 3t Shirai 5
(2000)9] AFoll 4], PRRSV jopolt ake] 4kn|
B|A NS otsto] A2olA 30 B3t RESAIY 4
1}, ApolFAAGEER, 225, didecyldimethylammo-
nium chloride’= 77} 0.03, 0.0075, 0.003%%] 4] 4.0 ©]
A9] log reduction®] YEFGTT X 135}t Yoonit
Kim (2013)9] ¢5to|A], PRRSVE @ HFAIZ1 HH ¥
FZkoll, A4k AbEbAl, &AL FAARER, potas-
sium monopersulfate, alcohol polyoxyetylene ether, so-
dium hexametaphosphate 23 AZAIE 2001
B sto] Azt &, 10, 20, 30 $of Z}Z} PRRSV
o] B3t A g SAT At BE HFAA
PRRSVY] log reduction®] 4.0 w|gto g Eltcia
H15kG ek E3E, Hao 5(2013)9] wlibd Hsfi=¢f
FAEYPAE ©]-83F PRRSVO| tfgh E&3} AtoflA,
0.9 mL9| wibd st 30 mgl F=2 F8 &
A5 MARC-145 cellof] Z+A]Z]1 PRRSV rjjofoiof 10
2 ol "k& A7l Axk, PRRSVY] log reduction©] 4.0
ooz veptrin wwskgch
Qo) H AHSE OPPE FHHOE S
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chloride 1231 Yoon¥} Kim (2013)0] ARE3F LAk
5ol EZFE LEA Rk PRRSVO] tfgh 4huol
~ FIl 959 How ARHL.
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