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(%1), CRFK AIZ(ZZF), MDCK Al

=

=

ST
X

uho] el 2 g4 (o 2] 2

2y

27 (scheme) & YebA Aot} F414 & Z+ A& (inhibitor)

A w2 ¥ (incubation)

3

S,

=

(%1), CRFK AI3Z(ZZF), MDCK Al
=i

ST
X

1932 W] (pre-cell(A)/virus(B) treatment), A& ¢} v}o]g
t] FAbEo] RAW 264.7 Al

[e)
scheme©] t}.

AH
2

991 A

7

A
Yebd Aotk (ZZF 0.0002-0.1%, 0.3-10%,

((C)co-treatment),

o

treatment)2] of2f
Ao 1A AzE St]Fo] RAV 264.7 Al

2

1}

A 104 AFH BEA Fo| RAW 264.7 A

KeN
=

rei A7
4 A

o3
=
H

=
=

[0062]

A

o

=

3

(obehyell vl A= Az

(1), CRFK A3

X
o} =
o v T

A
CT—

2
veRd Aolth(ZhzE 0.75-6% 2 1-10% S Eo A 1A

M

s

T

1t

o] MNV-1(21)<}F FCV-F9(ol&l)el g dnfo]e]2 &S MOT #k 0.001oA] &1dF 7+4(plaque reduction)

my %o
N @

7+

] o
=

3

=

gAlukol el 2 MNV($)) 2 FCV-Fo(otel) ol that gufolef

oy Feo 7

zZH

2ol 16l A A

)

M

ol
=

(MNVE] MOI %k 0.001, FCV-F9<] MOI #t 0.001

ol

A

jariy
o

i
B

~

wpolel s B4
%

b
(MNVE] MOI %k 0.001 2 0.001, FCV-F9<] MOI

[e]

S,

Jo]t}

o] Zrg|Alulol# 2 MNV($])e} FCV-Fo(olal)ol] o3t

0.0001, 0.001 ¥ 0.01)

0.01)
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T 4% AAC 104 Alzd Z AR thFdt AZFdA) ulolg sl thI Futolzia FAES AEHW A
(CPE reduction) @Alo=w Aoz el Ayo|th((a) HEA FAEQ Ko HeE F&5, (b)) 5EAF
BARES Ko B FZE (¢) 9T F; MDCK+IVE MDCKo| Q1=ZF =} nlol] A8 7HAAZ), A8 FHI)

AAle] 1olM Alzd 522 FAE] A FE2E2] 259 JEFAA vlejg e tig ulole] s g
= AlEEW oA 24 A dvd ARles yEkd Aojth((A) AEWolF AEFlA Hhole Lo i &
B2 Ao & FE2E (9D % AgE FEE(etd) AxEEd A2, (B) 2009pdm 1EFMAF wpo] e 2o
et HEA A & FEE () 2 HEE FE2E (ohd)e AR gAL4).

5 62 AAd 1oA AxE 2t F9 ods ASFAR; vpo]g 2ol gt dufoleix EdS BIsHr] $5t
() vpo]g el 29 F& A AHsIHS W, B) 29 53 wpo]y 2~
treatment), (C) "lo]{2= 7FA A

How ek Aubelt),

T 72 A 164 AzE At

[0
r
L
i
ut
é%
_|>i
)
=)
&
_VE
>,
2
=
o
ot
)
=)
o
Ay

(co-treatment), (C) H}C’]Fﬂi ZFAA ] T &

2 AgAow e Aot

T 8L AAd 194 Azxd HEA FAES A FEEO AEZFAA wlo]yzd tist dnfoly s A4S B9l
3h7] flsked, HEA FAHEQ A FEE Hlo|H2E FAlo| HE ZAAAS ul (co—treatment) Z} WHolF
oA &t P4 A EA4S AFAHeZ Yeld Ado|gh((A) 70%(v/v) AEEFE=E, (B) EFEE)

5102 AAlo 194 AxE Y FAEQ A FE2E9 Fdulolgiad g w2 wE AZFAR; vlol A
AW o] (sHIND) % 2009pdm 1EFFMAF vho] 2] 2= (pHIND) ol tdF &+ Rk 3 A¥E ez veRd Ao
th. mpolg 29l A FEES 7 Aol vlg] < (incubation)dS wje] A3} (pre-virus treatment)o]™,
Z} Wol el A 70%(v/v) olehE FEE AE e Zoltt.

g A7) 4 A g
o, AAdE Fatel L WS ©S A Aderlz @ olE A
Aoz, ¥ we] W97 o5 Addl o3 ABHE Ao HAHA

=2
rlr
au)
>
e
i)
ol
tlo
2
>
ol
ol
N
do
o

i
52
i
oo

AN 1. BER 2 ord A $3E 2 F4F A=
BEa W orE 7880 3@ om ALMEA(RRT ARRE)AA TSk B XG4
AHg3tsi.

1-1. 581 4 2

i
fo
1
2
e
X
1
i
g
)
B

I~

HEE2 2 oY A7 AE AEEta ol g AFHSte] sAXd & F27] (homogenizer)ZE T2
(grinding) 3FTE. Zolsd -9t (powder) FERS] A %S mesh (1 mm pore size)E o]&3ste] st
AdE A B 1gs 70%(v/v) #EE 10ml, 70%(v/v) e mm,sl%»wmﬂ-ﬂﬂ-g telo] Zo9
(ultrasonic sound)(Powersonic 420, 3}217]17], 3+=)E o]&3&}e] 20Tl A s
oF 10,000rpmell A 4T 60% AR S 3% &, 4%

evaporator)(Eyela, N-N series, Japan)& ©
FAE(HEA A degs FEE, A A o

A Z 3k e

fo

ol
ol
& .
oo o
=
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[0075]
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[0078]
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12, B84 ° ove) FFE(F) Az

A @ oo 7kt AHE AlFste] Az A F, 1008 BES #AFsta 63TolA 3083 st ax
gAS QA MAES Fegtt. o] oF 15,000rpmel A 4C=E 308 AARIYE Fg3t T ASAS

3

b e Axs.

AL HEAF FAiE 2 F 9 oY BAET F 47t ZEAblelgia (Fylngufe]d 2 a9k Zg
Alupel#f ) QEF I Ajulo] 2] 2o Hilolg = A4S Hrlshr] 9 Als2A, 7] Axd HEA 2
o] Z}7te] HAME W FS 0.2 um syringe filter® o33 & BFdlo] ZA2 Wsald BaslH ARSI
o}

o
o
o

1

A 2, BEA B8 E2 F 9 oy FAET Fo & EEdHE 3F A
A7) A 1A AlxzE HEA 2 et BAET F9 F ZYHE ssE 39S Folin—Ciocalteu o

= AN 194 AxH Z+ AE suell 79 75u, Folin—Ciocalteu's reagent (Sigma) but & H7psk &
Ao 187F £33 T 20%(w/v) Na,COs 5uls 91 Ao 2A17F Wx3 & 2333357 (SpectraMax M2,
Molecular Devices Corp. USA)Z 765 mm F¥EE AT, ZTEHAEZE 44F (Gallic acid)S |83+
ReIAs A4S e Y9 IFEY TS Artsigle (J. Korean Soc. Food Sci. Nutr. 2003, 32,
338-345; Korean J. Food Sci. Technol 2011, 43, 341-347), A4te ZgslE 3% ke 247 gallic
acid equivalents (GAEs) HEA FAME AeE&FEFE 1.70+0.09mg/ml, HEA FAHE EFE5E
0.02mg/ml, 2T FAHE E-&FEFE 0.30£0.00mg/ml,  HEA F 0.64+0.0lmg/ml, LY F
0.15mg/ml Att.

rﬂo ﬂJlﬂJ

AAle 3. ulolz|~ A HI}

3-1. Hpolg 29 Bk

ZrejAldlol g 2o digk dlolex S Hristky] Y3, AA m=2upoly e giAEEA F3 k-2ulolzix
Q1 MNV-1(AMZFdistar) = FCV-F9(ATCC, Manassas, VA, USA)E Z+ZF AL-&3}ch. ZF wlolg) 2o thdl &A%
2+ FY we2Znjolgxo] 9 RAW 264.7 AIEF(ATCC, Manassas, VA, USA), FCVe] 79~ CRFK A|3E(ATCC,
Manassas, VA, USA)E Al&3¥oed AV &FAEXELS ZZF 100x Antibiotic-Antimycotic(Gilbo, Grand
Island, NY), 10%(v/v) $ejo}dA(fetal bovine serum (FBS), Htclone Lab, Logan, Utah)o] #H7}¥
Dulbecco's modified Eagle's medium(DMEM) (Gibco, Grand Island, NY) & 7]& wjx]2 3} 37C, 5% CO.u)SF

7] (incubator)ol| Al 24-72 A3+ zFA o= Ao vekstict.
T oA huto]ly 2, B3] AFFAA; vlolg o] digk dulolzix B4S HUksr] 938, MDCK(Madin-Darby
canine kidney) A3 (ATCC, Manassas, VA, USA)E &FAM|EZ ALE3lo] 1x antibody(Gilbo, Grand Island,

NY), 10%(v/v) S-eje}&A(fetal bovine serum (FBS), Htclone Lab, Logan, Utah)°] Z7F# Dulbecco's
modified Eagle's medium(DMEM)(Gibco, MD)-& ®IAIZ 3} 5% CO, wlF7]ol A 37C= wlgstiet.

o] 3 RAW 264.7, CRFK, % MDCK AXE =37 w|d Z#|o]E(tissue culture plate)ol z}zt 2.0x106ce11/m1,

mlm

2.0x10°cel I/ml 2 EF3ke] 24 A7+ Sk 37°C, 5% €0, #%7](incubator)olAl wiekati, MNV-1 5.0x10°

PFU/ml, FCV-F9 2x10° PRU/ml, 2 91Z2dl} Hlo]z]2 2x106 PFU/ml S A8 MOI(multiplicity of infection)
(FFutold =g/ MEg)d DA gAste] HFEAZ &, 37C, 5% C0, #l%¥7](incubator)ol Al 1A1ZF &<t vl
sto] 7} vpeolg 285 FFAIF T

ClZF AR mlolglas FHBRAYA F& WS A/Brisbane/59/2007 (sHIN1), A/Korea/01/2009 (pdmHIN1),

_11_
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[0086]

[0087]
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[0089]

[0090]

[0091]
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A/Brisbane/10/2007 (H3N2), 2 B/Florida/4/20069] 4%9] straing £ g ARt (& Ay} &
H3lod A= Su X and D° Souza DH. Grape seed extract for control of human enteric viruses. Appl Environ
Microbiol 2011; 77:3982-3987. Su X, Sangster MY, and D’ Souza DH. Time-dependent effects of
pomegranate juice and pomegranate polyphenols on foodborne viral reduction. Foodborne Pathog Dis 2011;
8:1177-11835 #=x3%)

3-2. AE 54 &4

A, A3

A7 AA ) 1A AZzE BEX 2 ot]e] BAE(70%(v/v) e FEE)I Fo AXE SA HdEe MNT
assay(Applied Microbiology, 2009, 49, 806-808)% MX AJEE(cell viability)S FAste WOz 33}
Aok, FAIZ O Z ) 96 welloll RAW 264.7, CRFK, MDCK cellS well @& z}zh 5x10 2.0x10°, 2.0x10 cell/mli

1.

7}
B3 (seeding) ki 24417F Foll AF7] AAle] 19] A8 (HEA 2 et Rak 2 F)E ez Hrste] 1-
72N 7R 37°C, 5% C0, ®i%F7](incubator)ol A wjFstA ). NMITS HE 5% 0.5 mg/mlE AH7Fske] 247 &

o

o] UV-Vis #3333 =7 (spectrophotometer) (SpectraMax M2, Molecular Devices Corp. USA) 570 mmollA &3 %
(absorbance)E ZAH(MIT assay)stdtt. AlE A& FH 7o 3k Adizel 9= AAste] YeR AT},

B. 23}

= 2a° e H}Q} o], BEA W or)o BAE(A FHE)S 0.0625-1% 5XolA RAW 264.7 4| £} CRFK
A3ze] s MESAC] 9SS & = AL, MDCK AlEZe thair e EiExl 4 %%% °F 0.1-100ug/ml ¢} 2.t
R FEE 1- 100ug/m1°ﬂ"1 HAEEA] §le & & U

w3 T 2bdl e ule) o], o] Fo AL <k 0.0002-0.1%(v/v) oA RAW 264.7 AEd] thEk =Ao] =
Aoz vEhgon | (RFK AEo] tisiAdE oF 0.3-10%(v/v) oA AE =40 gx Ao= vepdrh. =3
2 F2 MDCK Alzze] djaiA = 0,25%0 A 4%(v/v) el 0]&7]77}z]9] EoA] X E=Ao] gl Ao e}
] 9- QHASHAl AFE 7He S e 4= 9l

BRZ Zo] AL & 2co] YERG vel o], RAW 264.7 MEZe] W 6%(v/v)e EEo| o]|27|7A] AE HA
o] gl Aow vetytow | wdk CRFK AlZo el 10%(v/v) e FEoA T ME EAo] gle Ao w el v
- HASA ALE THeES Feld 4 U

3-3. FZeAutolHx 24 5F

A 28

AN 1A AR BEA W o6 ARE 7] A 3-20] meb Axe] HAol Gt ACE W FE
Az 24 whsl gol Ae 47 Bejstel Ahe F, BarRe] WAk Aol hE Futolels BHES Fuw
dol A7 A% RAATO S Aol vw RARAHEAATS S I4 ARE 10082 3] 4

3.

i) A A g Al (Pre-treatment) vlolad]|x A A (& 12| A, B)

A A=l AAld 19 HEA 9 ev ARl Zzbe] AE(& 19 A) E= HolgA(k 19] B)E EFEe] #4
ZF 1A 7HA wl<%(incubation) Al71 3, uloldlx As AEE golde], e A8 EBRz 5o Qr]o RAZ
A A FE=3 Fol Hholelx 2 Ao miej#x B A vAl= S skl

TARAAoZ 747te] AES 24 wello] BFEI(10% FBSS SHe-3H= DMEM 4] well @ 1.5x10°¢] A= A¥ 3
), AAd 19 BEA @ or] A2 RAW 264.7 = CRFK A|XE £E ulo]z] 2o ﬁ%l A7F (&= 3¢] A~Dell

H SEE2 Hyhske 1AzE Bl vt & vlele|~E Axe] 7l Al?% CTHAl 1AIZE E9F 37°CellA] vl 3)
ATk, o]%F 1.5%(w/v) o}7FE2(agarose), 5%(v/v) FBS, &L 1%(v/v) PS E3Fe DMEM ®iA] (Gilbo, Grand

_12_
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[0100]
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Island, NY) & Q@1 42A17F =<F 37C wid7)ol A widkala 0.5%(v/v) Fe]2g vlo] L2 (crystal violet)o
2 AAste] Bts SAS .

ii) npolel2 ZRFH TAl M A (Co-treatment) FHlolgl2 A SH(E 19 C)

Ztzte] MEE A7) D3 o] 24 vellol] EFalo] wjokaiL, Hlol@zel AAd] 19 BEA 2 or] ARE 4
7] 7ls=d sR® FAd H7kstel 1AZE FF 37TColA wiketlth. ol % 1.5%(w/v) oF7FE 2 (agarose),

5%(v/v) FBS, Z1¥]ir 1%(v/v) PS 7} E3E DMEM wiXE& Wi 42A)17F B<F 37C wig7]olA wdst &
0.5%(v/v) Ag]2~g vHlol & (crystal violet) o2 FMEte] &lS A3}

52
*

ii1) ¥ A A (Post-treatment) Fulold A &4 =F(E 1¢] D)

AEZE A7 DI 2ol 24 welldl FF3te] wjdstal, wlolf=E FAA F 1AIF &t 37TelA
HjFsklTh, Hlolg =8 ¢hds] AT &, AAd 19 HEA 9 T AMEE 7 Y] Ved =2 HUhe
DMEM HiA]E FH7bete]l 1AI7F &b 37TColA wiede o wiAE $ds] AASIGT. 1.5%(w/v) ol7tE 2~
(agarose), 5%(v/v) FBS, ZZ#]3l 1%(v/v) PS 7} ¥£3d DMEM 8iXE €2 § oF 42417k F<F 37T ui7]olA
kst & 0.5%(v/v) A2 vlo] Yoz AAste] & RkS SH5I.

A7 D~ AEAHS 1Hsle] 33 WS AEEn &8t Al (plaque counting) ZIF= SAS software
(version 9.2, SAS Institute, Cary, NC, USA)$} ANOVAZ ®X1% QoW Duncan's multiple range test® A}
2 EZUdTt. A% AEE 24} p<0.059] AFHEE zka 9T,

iv) 8748 AAM(Plaque assay)
A Z}z} wpol#] 25 37T, 5% COmfgE7]oA 3 A7 7+ (infection)AlZ) TR 2U3F wlksh

<
=
S (monolayers)& 0.5%(v/v) =Ze|=e vlo]ZBlo R fAste] vlo|#| 2 Gtik(plaque) w45 skl

a3

A

fg P
Hr

-

2 or] ARE olgdtel, FET PHOE vloles Ad) BHL FAF AUF E 3a-3del vehdrh,

MNEE o] &3} pre—treatment co-treatment, post-treatment® ] Fulold]x S FHAHT Ay, Ar

Ao 14 AzxzE HEA 2 ot A= Fufelg) s AL H dAlA BT 55 UEY S 5

co-treatmentAld] AACRE o 2 AIALHYS YEIES & 5 Ad. mEA HEA 2 oY AEE =2
=

vholg 2~ A&AL(life cycle) & 53] FHAlS F2 7% 7 88 AAEdE Hehdle Ao gl
b w3 A7) AIBELS murine =EBlo]El A €9 feline calicivirus (FCV)ol] thajA = dulolgjx A4S H
Ao=zy, AF= A vo]d 2~ (surrogate)dl tigh A& FallA HEs ANLAZA ofS &3S AT

= AT 9, & F¥ xEhlel s dA4dx) ”El FCVel thefr= 7] Al&=2] Asjdide] pre-FCVe pre-

treatmento] M= A Wb FAT = Ak, F, 7] AAlel 164 AlzE A= FCOVeR ddsto] ol
22 A} = AE & A (receptors) ARl X—.’S Asl 285 shs A= e, RAW 264.7 Al R OMNV-
1o digh Asiegdz v Fe 2IdS & F A

3-4. PRAEFAA b2 A &

1A o] 1914 Az S 2 ey

o

>

Aol FATFAplolel s 24 YRE Biay) Al AzYAA
W3 (= 4-10) .

el
il
E

X (CPE reduction assay)¥ &4 WF FHAF(plaque reduction assay) WHO
2 AP AV dAld 39 WS w25, JAEFAA wio]# 9 W

HEPES, 2% BSA 1% PSell 2 ug/ml trypsing 3 7}e aix| & A}&3sle] A3l = 4 9 = 50 Yeldlon, &+
Uk AANE 1.5%(w/v) o}7FE A (agarose), 25 mM HEPES, 2% BSA 1% PS7} ¥3teEl 2 x L-15 media®] 2 ug/ml
trypsine] #A7FE M E W& I ok 48-72A17F B¢ 37C vl A s 5 0.5%(v/v) A AE dlo] &=l

A X

A &S DMEM- 25mM

_13_
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[0107]

[0108]
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5
*

on gmsel £we ZAste] & 6 UK % 109 27 el

AL vl F AlRE 1-4% olue wXolA, HEA FAHEQD A 70%(v/v) NEEFEES 0
.001-0.1%(v/v), E5&EL 0.01-1%(v/v)9 FxoA, Zga Qo] FAal
-100 ug/mLe] F=olA Ztzt & ujolg| s HES 3T},

= O

ug/mL, 70 %(v/v) &S FE2ELS
59 Ao 70%(v/v) NESFEES
O~

WDCK AIEE o] &8 wole 24 Adlsh Balste] AZFAAL vlolg s BF L FHEUS 27} dejshe] A
A% A3}, % 4 U 100] ekt e} o] AZF AR vpole e FRe FE e Fol wAge]l dnE

dpolels B42 BYE W F gth,

AY £w T AFow ol AH fed HEA 2
of I ol o HAdd wE izt FAiE 52 e 58 Xl AE
H2a2 A%t AFmolu; AEFAA Aol Uist a72Q 7eAFoZ A8 75 Aoz |gdn
k=3
E9]
(A) Pre-cell treatment
Removal of inhibitor
Add inhiblior Removal of virus
cell l T\ﬂrusTmr
12:24 v the 1hr 24~ |
(B) Pre-virus treatment
Vinus & Removal of virus &
|r|r||:;;|u;:r.j Tlnhnmmr mixiure
|12.2.1 ht the  1he 448 hr |
(C) Co-treatment
virus & Remowval of virus &
inhibitor  inhibitor mixture
[12.24 he 1 hr 2448 hr |
(D) Post-treatment )
Viris Removal of virus
& add inhibitor
l Tlnh'll'tur
{1224 tr 1he 2u-48 e |
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=82
* 100
]
4 8o
z0
T 60
F
~ 40
=
& 20
Z
e 0
Control 0.75 15 3 6

Ji

Ml

>

%

g
‘M
le

ol

. H
S

CRFK M = HZE8 (%)
e B & 8 B =

10
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Plaque Termation (%)
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m\Water 8 RC seed 0.01mg/mL mRC seed 0. 1mg/mL #RC seed Img/mL

Pre-tregiment of Pre-treatment of ' Co-treaiment I Posl-freatment
RAWZ264.7 MMNV-1

uWaler sAC seed D 0Img/mL sRC seed0 1mg/ml = RC seed 1mg/mlL

BO -

Plaque formation (%)
an
=

0 +— ' '
Pre-treatmentof  Pre-treatment of Co-treatment Post-treatment
CRFK FCV-F9
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u\¥ater Bl Asesd 0.01mo/mL Bl Aseed 0.1mg/mL Bl A seed TmimL

120
100

o
=
i

Plague formation (%)
B8 s =

=
§

Pre-trestment of  Pre-treatment of MNV-1 Co-treatment Posttreatment
RAW264.7

n\Water sl Aseed 0.01mg/mL mMAseed 0. Img/mL ull A seed TmgimL

Plague form
= (=r]
= =

20 - =

Pretreatmentof  Pre-treatment of FCV- Cotreatment I Post-treatment
CRFK Fa
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mWater ®MA_0.01% ®MA_0.1%

8

Plagueformation (%)

- 2 &5 8 2

Pre-RAW264.7  Pre-MNV-1

8

Plaque formation (%)

Co- Post-

mWater ®MAD3% ®MAOD.6%

g

o8 &8 8
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120

100

Plagque formation (%)

20

[t}

180

140

120

g

Plague formation{%)

QW =RC3% mRC6%

0.0001 | 0001
Pre-MNV-1

0.0001 @ 0001
Pre-RAW2G4.7

0.001 | 00001 @ 0001

Post-

8 &8 8 8

b =W sRC3I% =RCE%

5 8 3 é\é E|E| 5| (E|8|2
g8 52| |B]8/%| |§(8
Pre-CRFK Fre-FCV Co- Past-
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k1

o4
A 160 -~ — .
s? 140 -—_I_ = sHIMNL-MeOH Ex —
; 120 m pH1INL-MeOH Ex
£ w0
£ @
2 e
S o -
2 i e ml
4] T T
mack MDCK + IV Ex_0.001% Ex_0.01% Ex_0.1%
B 160 _
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