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Anti-influenza Virus Activity of Coix-seed Reactive Derivatives
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CRD =% 2%, MRSt ALT X hit53nb D% H
w7z, CRD = ¥ 2706 O OFEEE, ¥rARIRD CRD
I¥ RA&ZEMKERAL, BRED 200 mg/ml L5 X9
AR 2 2 ick DiTo 7, #hHEIZ 7 4 V% — (pore
size 0.2 pm, Milipore, Billerica, MA) W& % 17\, FEhk
WS % £ ¢— 20°CTIREL 2.

2. MBS LTV MILRADIEE

Malin Darby Canine Kidney(MDCK) flifidid 7 % fetal
bovine serum (FBS) %# & ¢ Eagle’s minimum essential
medium (EMEM; Sigma-Aldrich Co. LLC., St. Louis,
MO) TH#E L 7=,

HIN1 A/Puerto Rico/8/34 (PR8) #kix MDCK fliEic &
WTHEL, ERICHNT2£T— 80°CTRAFEL K., ¥
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T ANV A& HGRT B ORI EE 0.4 % bovine
serum albumin (BSA, fraction V; Sigma-Aldrich Co.
LLC., St. Louis, MO) %z & ¢ EMEM % H\» 7z,

VA VA B RET BB ORHL O MRS I EEREE 0.4 %
DBSAB XU 2ug/mld7xF)L kY 7> v (Sigma-
Aldrich) % % ¢ DMEM % fi/{ L, CRD .~ ¥ 2 # DMEM
TR L 72,

MDCK #lifg % 24 well 7L — FIic#EffL, 37°CD5 %
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EMEM C 2 [P, FERICHV 7,
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TANADTR, B X OB 0.4 % D BSA
% &t EMEM % w7z,

MDCK it % 96 well 7L — MZIEREL, 37°CD 5 %
CO, A4 v FarR—F—NT24ARHEEL, MEREGD
EMEM -C 3 [l#kies, FEERIC 72,

Pt o MDCK ffiffdic, 3 f5RINCBBEARL 727 4
VAT Z 30 nl/well OETREREL, 1 KA~ ¥ 2 _X—
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iR E& D EMEM Tt 217> 7, 20Dk, BSAGHD
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¥ axX—%—NT I8 RHREE L . Rk, Rz
Y &%, Phosphate buffered saline (PBS) i&i CUeif % 17
WV, ¥/ —)LTCHEEL .
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antibody (C179; Okuno, et al.,1993) ¥ X ¥ Horseradish
peroxidase-labeled goat anti-mouse immunoglobulin G
serum (Merck KGaA, Darmstadt, Germany) % fv>7z, #5400
B O T 40 o3 [ A7 v, 25 4B i PBS T 2 [n]
WaiT> 7, R4 ¥ ¥ — 8 KH I PBS I &R
0.01 % H,0, & X ¥ 0.3 mg/ml ® 3, 3’-diaminobenzidine
tetrahydrochloride (Wako Pure Chemical Industries,
Ltd., Osaka, Japan) ZiE& L, 5~ 10 7EKIG S ¥ 7%,
Z D%, O EID BRE, KEAKTHEE oGS 7%,
ety U 7 AT BERER T A 7 >~ B L, 7 A L A
ZEML 7.

5. MTT assay

CRD T ¥ 2 D #Hfa#EM: 1Z MTT assay (< X b 34 L 72,
MTT assay (Z (XA iEHE%5H % » + (Roche Diagnostics Co.
Ltd., Tokyo, Japan) ZfH\>, ¥ v b OFIEICHEVEREE 1T
otz Fi, MTT assay (& [[ Uil 3 mfT\, P
fifl + B A TR L 72,

6. Time of addition assay

CRD T % 2 ZUPE§ 2 IR 222 % 2 & T, CRD =
FRAWEDEPET Y A N A Z BHET 2 D IcD 0T
Hzfrot.
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0.01 DIRETHERL, 1 IS v F 2=+ L, ZDfA,
MiEAE O EMEM T## L, DMEM % il 2 37°CH 5 %
CO, £ v F 2 _XR—% —NT 8 RIEEFEZ T 72,

7 A VAR ORI B & OB RIS, 2 2 ki
FEAS 1 mg/ml 127 % X 9 1 CRD &K % Il 2 4% [ 1o A
B 72, WL Z2WERE 7 A L AERE (-1 ~0 h), 7
AV AREFERE (0~ 8 h), 7 A )L A& X ORI (-1
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200 mg/ml &7 2% X HICEE L7, 10 ml ® CRD =% &
WX LT gDPVPPZINZMEA L, it T IR RHEE L 7.
Z D%, WREZIE L, R Z BREL 72, RSE R
DOEEEER, HORGKIERL, 7415 — (pore
size 0.2 pm, Milipore, Billerica, MA) ¥ & % 17 72. K
)7 2/ —VEREHD CRD ¥ 21, 74 )L ZBHEHE
BRI K D HUIFV /2 5T L 72, £ 72, Rl IC;, fH
R Uz 3 TV, PRl + BEERZE TR L 72,
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AV 7/ —LiElE, 96 well 7L — F 2 VAT 4 —
Yy FF AN RED IR, —EEEE L TiTh o 7.
30 pl DFRBHCHED 7 4=V vREZINZ TREAL, X
WT 150 pl D 4 % KEgF+ bV LEREZ A, 30°CoA
VF 2 R—F —NT 30 OGS &, OGO MNIE I
A 7a7L—1r) =¥ —%fiHL, JEIZ 660 nm i
BOE LT, AT K DFERL ZEREMR,» S KXY 7 =
J=nwmEEMN L, i, RV 72/ — @i iR
% 3TV, SPIE + AR TR L 7,
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9. RETALIE

R o IZ ¥ £SD T8 L 72, Time of addition
assay 12 8 3 HEEWE X Student's t-test 12 Xk ) 1o
7-.

IS

CRD =X ZDHLIFVEH Z2TE T 5 720, WGkl %
Tot, ZORBTIET AN AZEET 2B ORHIC CRD
IXAZEEL, VA NVADEAD LE, PLlFV EH%
92 EHML7. Z20fH4%, CRD =% 2 OREMKFN
2 A NV ADNEA LT (Fig.l), 7, FAkoRE$z 3 blfr
Wik 72 ICs, 13 617175 ng/ml & 72> 72, ¥ 512 MTT
assay 12 & D, CRD =¥ R IFEIREICE VT blifuditz
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Fig.1 Anti influenza virus activity of CRD extract

MDCK cells were inoculated with A/PR/8/34 virus. The
infected cells were cultured by DMEM containing CRD
extract for 24 h. The virus titer were measured by focus-
forming assay. Values are expressed as mean=SD.
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Fig. 2 Cytotoxicity test of CRD extract

MDCK cells were cultured by DMEM containing CRD extract
for 24 h, and the cytotoxicity test was performed by MTT
assay. Values are expressed as mean=SD.
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Fig. 3 Inhibition point in virus multiplication

The inhibition point was determined by time of addition assay. CRD extract or Oseltamivir acid (control) were added to each
step (virus adsorption: -1-0 h, virus replication: 0-4, 4~8, 0-8 h, virus adsorption plus virus replication: -1-8 h). The virus titer
were measured by focus-forming assay. Experiments were conducted separately at each time, and values are expressed as mean
+SD. A: CRD extract, B: Oseltamivir acid. (P < 0.05); *: (P < 0.01); **: (P < 0.001);***

Table 1 Change of anti-influenza virus activity by PVPP treatment

IC
Polyphenol concentration (mg/ml) %0
(ug/ml)
Before PVPP treatment 1.72+0.07 617+175
After PVPP treatment 1.29+0.04 910+2

Polyphenol concentration and 1C;, were expressed as mean+SD.
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ABSTRACT

Anti-influenza Virus Activity of Coix-seed Reactive Derivatives

Emiko NAGAI', Mizuho OKUDA', Lingfeng PAN', Nobutaka SUZUKI?, Hoko KYO?,
Masahiko TAKINO?, Yoshizumi TAKIGAWA?, Yuji ISEGAWA* , Toshiki ENOMOTO'

lDeparlment of Food Science, Ishikawa Prefectural University
2Department of Complementary and Alternative Medicine Clinical Research and Development,
Kanazawa University Graduate School of Medical Science
7 Agilent Technologies Japan, Ltd.
4Department of Food Sciences and Nutrition, Mukogawa Women’s University

Objective: We examined anti-influenza virus (anti-IFV) activity of Coix-seed Reactive Derivatives (CRD) extract.

Methods: HIN1 A/Puerto Rico/8/34 (PR8) strain was infected to Malin Darby Canine Kidney (MDCK) cells. The infected cells
were cultured by medium supplemented CRD extract for 24 h, and the supernatants were harvested to analyze virus titer by
focus-forming reduction assay. Polyphenols were removed by PVPP treatment, and anti-influenza virus activity was compared
with normal CRD extract.

Results: CRD extract showed anti-IFV activity. In addition, CRD extract inhibited viral adsorption and replication. The study of
CRD extract by PVPP treatment suggested that polyphenols are the main active component.

Conclusion: This study revealed that CRD extract has anti-IFV activity against PR8 strain. The mechanism of action was

inhibited viral adsorption and replication. It was also suggested that anti-IFV activity of CRD extract is due to polyphenols.

Key words: CRD extract, anti-viral activity, influenza virus, Cozx lachryma-jobr



