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Inhibition of rutin against influenza virus in vitro and its mechanism
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Abstract: Objective To study the inhibition of rutin against influenza virus in vitro and explore its mechanism. Methods To
establish the MDCK cell models infected by influenza virus, and inhibition of rutin against influenza virus in vitro was observed. The
specific stages of influenza virus infection treated by rutin were evaluated before, during and after infection. Inhibition of rutin against
neuraminidase activities of influenza virus were studied by fluorescent substrate method. Results Rutin exhibited antiviral activity
against A/PuertoRico/8/1934(HIN1), A/FM1/1/47(HIN1), A/Human/Hubei/3/2005(H3N2), and A/Beijing/32/92(H3N2), especially
on A/PuertoRico/8/1934(HIN1) with minimum ECsy, maximum SI, and best efficacy in vitro. The effect is the most obvious treated
by rutin administration after infected with influenza virus. With ICsy value on A/FM1/1/47(HIN1) influenza virus minimum, rutin
inhibited the relatively the best activity of neuraminidase. Conclusion Rutin inhibits activity of neuraminidase of influenza virus,
and has good anti-influenza effects in vitro.
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Fig. 1 Structure of rutin
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Fig. 2 Cellular toxicity of rutin on MDCK cells




« 1434 » PR Ty Drugs & Clinic

E30H B2y 201512 A

3.2 AT R ER SRS
TR A Y MDCK 4if)s, Skt
BRSO I ) B R T
Ji % A/PuertoRico/8/1934 (HIN1) F.A7 W & r4A 4k
PHIPE R, B R AL T D R B S B
MDCK 4 ds (B 3); Bl T IR,
XTI % A/PuertoRico/8/1934 (HINT) FFIHIE

G
e |
"

l. o 3 & Tu
- 4 £
o, E)] Ty . I Ay
7E . .
7T 50 pmol-L™! 24T 100 pmol-L™!

ik
u

g ag, Hoh 300 pmol/L % T X ¥t B 2
A/PuertoRico/8/1934 (HIN1) [ry3MifI/E ] W& T
HHEMbE (P<0.05), WE 1.

B VLB B A/PuertoRico/8/1934(HINT)E Y
2 o )5 48 b, MDCK 40 3% 113820 R R, 4 i
AR PN, TR B R FH B A 0
BRI R0 B HRTS , WK 2.

7T 300 pmol-L™!

2577 200 pmol-L™!

3 AT XRESRE A/PuertoRico/8/1934 (HIN1) B3| MAF T A M
Fig. 3 Effect of rutin against virus infection caused by influenza virus A/PuertoRico/8/1934(H1N1)

* 1 ATXRESRS A/PuertoRico/8/1934(HIND)HY RSN
HIHIER
Table 1 Inhibitory effects in vitro of rutin against influenza
virus A/PuertoRico/8/1934(HIN1)

wEH WE/(umol-L /%
B E AL R TR #h 2 52.15+7.10
P 20 8.61+2.14
50 26.53+1.48

100 33.36+1.30

200 57.54+5.35
300 67.18+£521"

5 bR AL "P<0.05

*P <0.05 vs oseltamivir carboxylate group
BT 4 BRI EE A/PuertoRico/8/1934(HINT).
A/FM1/1/47(HIN1). A/Human/Hubei/3/2005(H3N2).
A/Beijing/32/92 (H3N2)[1] ECso A1 SI WL 3. 45 1%
WP 4 bRy dE X A R EIER, o
X} A/PuertoRico/8/1934(HIND#KI¥) ECso /)N, SI
BN, PR T AL BERR ARSI 2 Rk R e

#z 2 ATHAREFIEREIFRS A/PuertoRico/8/1934(HIN1)
RRFHY RSN 1
Table 2 Inhibitory effects of rutin against influenza virus
A/PuertoRico/8/1934(H1N1) with different MOI

w R 2/ %

(umol-L™") 0.1 MOI 0.2 MOI 0.5 MOI
100 33354586 23431649  9.69+5.18
300 61.91+9.98 41.174+243 25.72+3.11

®3 ATHAREIRBHFRIINA
Table 3 Antiviral activity of rutin against different strains

of influenza virus in vitro

LB B BEAR ECso/(umol-L™") SI
A/PuertoRico/8/1934(HIN1) 158.2 6.8
A/FM1/1/47(HIN1) 160.1 6.7
A/Beijing/32/92(H3N2) 187.2 5.7
A/Human/Hubei/3/2005(H3N2) 161.8 6.6




AR FEwH %A  Drugs & Clinic

E30H B2y 201512 A * 1435 -

3.3 ATXinR"E A/PuertoRico/8/1934(HIN1)
A EIR B B HR I 1E AR

e DR 7 YT G RN MU 4
IR T XU # A/PuertoRico/8/1934(HINT)
i AN R BRI O, LR 4. 50~300
umol/L 7 I G Tl 4y 246 i 1 20 i 2 1l 45 4 B
AN, JEGE R I 2 250 L 1 AR A R4
WY LIV, AR T 20 250 3 55 R 2 A0
FT AR S 257730 (P<<0.01), Jf LA
Ktk o $&ony™ T AETUBIN BRI o 45 25 ISR B
AR, SR R R S BT B A AR
T T RUOREL (R RE TEOMVY ™ 5%, AN T L DR S 75 F) 20
.
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Table 4 Inhibitory effects of rutin on different stage of

influenza virus infection

wE /%

(umol'L™") JEULHILAZ KU FINAL YU
20 0.86+2.47  0.37+0.61 1.194+2.82
50 0.15+0.76 0.00+1.25 19814213744
100 0.86+3.51 043+1.79 31224299744
200 2.07£2.09 0.74+1.07  4249+10.19744
300 2.7442.06 1.05£1.31  6085+5027"44

LYt TP<0.01; LSRG A I A4P<0.01

*P <0.01 vs treatment before infection; P <0.01 vs infection
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A2 G RN VR PRIV T BAT A oG, W3R
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P2 WA 1 328 20 el o
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Table S Inhibition of rutin on neuraminidase of influenza
A/PuertoRico/8/1934(H1N1) virus

W E/(umol-L ™" 02/ %
20 15.81£5.10
50 28.43+541
100 45.071+6.32
200 67.1717.84
300 80.93+6.36

FTORE 4 BRI HE A 4 Z IR ICso WL 6.
SE LRI FTON 4 BRI E5 S 1 3 2 AT ARSI
YER, P iiEom 8 A/FM1/1/47(HIND 1Cso
e/, FORPT R TE A 2 2 R B M
FHXS Bt o

Fo6 ATMHRBHREMEIBREEMN ICs

Table 6 ICsy values of rutin against neuraminidase of

different strains

LB FEREAR ICso/pmol/L
A/PuertoRico/8/1934(HIN1) 119.4
A/FM1/1/47(HIN1) 110.9
A/Beijing/32/92(H3N2) 129.3
A/Human/Hubei/3/2005(H3N2) 120.2
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