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Anti-influenza Activity of Acalypha australis L. Ethanol Extract and Its Mechanism
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Abstract : To investigate the effects of Acalypha australis L. ethanol extract on influenza virus-induced lung inflammation
in mice, activity of influenza virus neuraminidase and its antioxidant activities, the influenza virus-infected lung inflam-
mation model mice was established by intranasal inoculation,followed by the observation of pathological changes of lung
tissue in mice. The inhibition activity of high,medium and low dosage groups on influenza virus neuraminidase were de-
tected by the substrate of 2-(4-methylumbelliferyl ) -a-D-N-acetylneuraminic acid (MUNANA) , as well as its antioxidant
activities were evaluated by Nitric Oxide, DPPH scavenging and S-carotene-linoleic acid bleaching assays. The results
showed that compared with the blank control group,in vivo,the normal tissues of alveolar and bronchioles in model group
mice was destroyed. Compared with model group, oseltamivir group and the high, medium and low dose groups of A. aust-
ralis ethanol extract can obviously promote the pathological damage of lung tissue of mice in dose-dependent manner. In
the assay of influenza virus neuraminidase inhibiting activity , compared with model control group,the fluorescence value
of A. australis ethanol extract groups significantly decreased (P <0.01) and the inhibition rate of high dose group
reached 60.48% . In addition, the A. australis ethanol extract possessed potential antioxidant activities. In conclusion,
A. australis ethanol extract can alleviate influenza virus-induced lung inflammation , which may be related to its inhibition
activity on influenza virus neuraminidase and its antioxidant activities.
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T =R 25 A BN W) AR B DB R A 5 90
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JEE 28 ph e B R R . pH 3.5 19 33 mmol/L MES
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H 2GR A i kg /N AR 5 AR T AR 1 LR
FrHE ) HGE B 0 S 2 B AR B i 45k 3 22
W, IR 8.3 mg/mL, P 16.6 mg/mL, 5
iR 33.2 mg/mL, /NERUEGL 24 h 5, RIS C
P S B 25 2H RN B ) A 5 2H (32, 5 pg/mL) T4 []
HHEE 225,05 mL/K, 1 R/d, SR ZS T d, A8
FZH R R, [R50 1 45 0. 9% A= BRER /KWL 0. 5
mL, fg)a—IRGA 25 Ja 25K A58 8 h, ab /i, R
Jili U 2 5 W (4% ) [T 5 , 5 R i Eu 3 1)
h HE Be @ 7e5' W i WS 2H 2 BAZ 4K
2.3 HWEZERRYIT KBRS NA FHEMNE
M

1659 MUNANA Jfy NA BYRESPEIRY), 4 NA
1AL S5 1 P24 4-methylumbelliferone (4-MU ) |, REETE
355 nm AR SCRECL T, AT LA™ 4R 460 nm Y
PG, D66 BE TG I 5 5l 58 5 1 28 4k ] LA
R R NA 9TEPE, AL DAZOET B R il
FIXT NA B EIE PR, 9806 BB, 0 4 8

o ZMASCHR T I BEAT R RN T L Se A
G B2 SRR B2 | B ] b 5 4 Bk T O g
B b A=A, AR S AN ERE . T
96 fLA A MUNANA TAE# 50 wL/fL, 2 5
AFHRLZ5 AT B 2% 4 pl IR 2. 26500
JETHENL &t 355 nm, &1t 460 nm (1) 5514 T £
M5 B 55Ot EEM 0D, &7, ] 2.5 mL 28
T7KIH 460 nm ZEEAE K 0 J& , I #£ i 460 nm %4
JCHREEAE . AR TAE W e 28 5 R B 20 £%)
40 WL/ L, 32 BIFE 37 CHEE 25 min, I AZ LW 60
L/ L ARSI 25 WA FH e B Je 19 28 a8 B {5 A 0D,
FIR, OD; =0D,-0D, , RIS LY XTI 8 NA I P4
TR DGR FE AR, #5 A I IR WL 3R 1, 259
P E AR

MHIR(% ) =

(B2 0D, - BIRIXFIRZL 0D, ) - (25441 OD, - 23441 0D, )

FERIST RZH OD, — #ERIXT ARZH OD,
x 100%

F1 ZHARFTMAFT

Table 1 Reagent for each group
i3 Reagent (L)
g-E-JEJlIJ N N " L 2 2 e
Group MUNANA TAEW 3 TAEW WLR] 5 BROE SR AR K ZEIRIK
MUNANA solution  Virus solution Oseltamivir A. australis Normal saline Distilled water
25 {4 BEZH Control 50 0 0 0 40 4
BRI X B Model 50 40 0 0 0 4
R Efh 4L Oseltamivir 50 40 4 0 0 0
{52 Low dose 50 40 0 4 0 _
Fi5 4 Medium dose 50 40 0 4 0 ~
B4 High dose 50 40 0 4 0 -

2.4 YWEZEREBMMEMLENE
2.4.1 PR H &

U T 32 2 B B 20 mg JH 10 mLL 70% 2%
B ERMN 2 mg/mL, B 20 mg Ve 10 mL 70% .
PV WOE 250 2 mg/mL AR FHPEXT IR, ¥ 70% &
PV T — A3 B T S DV iR (201,
0.5.0.25.0.125 .0.0625 mg/mL) .
2.4.2 FHNO gtk

BRI BT RE R ZH As:80 pL Al
A (1.5% ) +120 L i 29 COLIE3 h 5,
Jin 50 wL Gries 57, /2 i 30 min, FH EEFR{CFE 490
nm Fl%E OD {; Xt BB ZH Ac. JoAE N, e 4441
W, AFBE3 ANEFL, UL Ve AEPEXTIE, NO A H

FEBRRAXT

FBRE(%) =[ (A, -A)] x100%
2.4.3 %rk DPPH A &%

B2 S0k ik R E S, B SR AL AQ:S0 pl
M im 250 L DPPH #5 (0. 004% ) s X HEZH Aj:
FHAARTR 70% & B35 W% 4% DPPH ¥ 25 A
A0:250 wL DPPH ¥ +50 L 70% Z BV W .
i3 AEAL, LA Ve R BHMEXT IR, #EDE 2 30 min,
FBEAR A 490 nm Uz OD {5, DPPH [ Hi3Li4
BRARAANT

FHRFE(%) =[1-(A, -A)/A,] x100%
2.4.4  B-¥WFLEFZOk

SO ITEE T ML B, P A BT E



Vol. 28

FEVFHEAE BRI 2 W SR Y i B 1 S AL B A 2 5T 1709

4 mg B-i# MK 40 mg WIHAR 400 mg it f-80 &
TRRB T MA S mL & {58 A #5740 C
WEZE T, A 200 mL ZE8 K, B8 5 R4S 2L B
ATCE : BRA N B-H1 8 A, KR 53 A —
o XHRZH 30 wL ik +300 WL FLH A 25 H
2H:30 pL Atk +300 wl FLE B, B 3 MR
FL, A Ve g BRPEXT IR, 5T F B HE i 3 XT84 50
C W 60 min, 53551 FH A5 AL I 5 7E 490 nm T~ 0
min £160 min [ OD {& AO £ A60, B—ﬁﬁ? NZEAR
e AKX

3 (% ) = (A60(*F) - A60( =)/ (A0( =)
-A0(=)) x100%
2.5 HIFEFRE

SRR LAF R, SR ] SPSS17. 0 G4 %) 4L
e dEATGE T AR B, O 22 57 AR 28 07 22 9347 ( One-

T B R R R AT

way ANOVA) , FEiEF741 10 £ & i AT HAE
SHERREE, DL P <0.05 HESH G245,

3 KBWAER

3.1 HVEKZEHREMI A BURBR SRR/ R
il 2B 248 i B 3 i

25 AN B RN A Sk 5e 48 il i B
T, I Y PO AL Y LR 8 A PR FRE o  iASE 2R L e |
SR IE R AL S AIA , Il BERY J5E R
IR LA IR, B A LA ks il S U R A R
FUIL AN S AR BRI 5 ST BEAS SE R IR BT
)t 5 4IRS £ B H IR 45 2 08 LU AR 2 il
U0 A ST SRR PR A A B R, il 4 225
BRERE A IR LRI W s . 4D
BT ZH SO AR A WL IR 1

L ¥ s 2

1 ZHAE(A) REA(B) BAMFA(C) HKEFKBHNEHL(D) HKAUKHHNEA(E) HKIEXSHE (F) NRATARA

LRI (HE x 100)

Fig. 1 Lung pathologic changes of mice from control (A),model (B),oseltamivir (C) ,low dose(D) , medium dose (E) , high

dose (F) groups (HE x100)

F2 SIRKZERIIR A B A SBEE M (1,0 =5)

Table 2 Effect of A. australis ethanol extract on NA in HINI influenza Virus(;,n =35)

45 2 H B O Z9AE IR B G 9 2y ve 2P %
Group oD1 0D3 Inhibition rate (% )
23 A IR ZH Control 0.99 +0.02 1.02 £0.01 0.03 £0.02 -
BRI HE L] Model 1.05 £0.01 35.96 £0.36* * 34.92 £0.37** -
TR b5 41 Oseltamivir 1.07 £0.01 2,72 +£0.01* * 44 1.66 £0.01 % *22 95.25
fRFIEL Low dose 2.8320.05* * A% 29.61 £0.42" =44 26.78 £0.47 % * 448 23.31
FPFI 40 Medium dose 3.33+0.05* * 22 17.43 £0.47 % * 24 14.1£0.42* * 24 59.62
40 High dose 6.13£0.11** 22 19.92 +0. 12" * 44 13.8 £0.02* * 24 60. 48

T S A IRAL IR, © P <0.05, " P <0.01; SRR HAE, 2 P <0.05, 42 P <0.01,
Note : Compared with control group, * P <0.05, * * P <0.01 ; Compared with model group,” P <0.05,2% P <0.01.
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3.2 SHEEZEEIWI A BRERKS NA EH
A

578 0k IR 2H A L, TR0 oF Y 2 7 1 A1 s 1
i EE NA TE I &, 1L 2 i MUNANA J5 (147297, 178
¢ 355/460 nm( 3 % O'G 355 nm, & 51 460 nm)
KHTIE(F2) . BEl I AR SR A
BB IG , DG WK TR L1 (4P <
0.01) , Ui B TE NA JEPEAF SIS . B8 w] fth 55 2 A
BRI SEAR L F v ) 2L R R0 31 95, 25% Fil
23.31% 59.62% .60. 48% , 3% BH % i 3¢ £ WEHE B
Yt A R R NA BA BB IHACR .
3.3 WK ZEBRBMRELEY
3.3.1 NO A dAeyFm4ER

BRUSE LRI NO H L0 18 bR R e &
Ve JEE FR 8 T 7 T v T LT R O 2R, B %o i 2
Ve G FRFAE Y, UERH R TR £ B4 U B B hy
NO H R MG RVEM . NO [ 3175 % R 0L
2,

100

DN X
(=]

IS
o

— CJERIRY)

Ethanol extract

TR
Scavenging rate(%)

20 .
0 -a— Ve
0.06250.1250.25 0.5 1 2

WHE

Concentration(mg/mL)

B2 HWXZERIWME Ve I NO BHENFERZE
Fig. 2 Nitric oxide radical scavenging rate of A. australis

ethanol extract and Ve

3.3.2 DPPH g ¥y ka9 im Ak A

BT LIS U % DPPH [ iy S (075 R 3 5
B ERMICZR B BE N 2 mg/mL, HE BRRIAF]
T 86.03% ,{HIZAK T Ve, bl e B2 B934, W5 bR
DPPH [ i 222 M # s/ DPPH [ i 2 (9 R
I 3,

S
2
3 E 6o
25 a0 7
\‘ g Ethanol extract
2 20 Ve
Sy i ‘ i i i ‘
0.06250.1250.25 0.5 1 2

Concentration(mg/mlL)

B3 BRI ZERIMK Ve By DPPH B BHEMBRE
Fig. 3 DPPH radical scavenging rate of A. australis ethanol

extract and Ve

3.3.3 dp# B-4A¥ P EAAER

BRUESRE < TEE I ) i 2 Wk 3 18 i LB 1) B-7
3 N R EATEHERE SR , 7R R E 2 mg/mL H
BN TT.74% ,fm T FHPEXT R 25 Ve, BBk 038 2 1
WA R p I p-tH N R ARG P S
B-TA% NRALIEEILE 4,

100

80

60

10 7. BRI
—

20 Ethanol extract

0 e )
0.06250.1250.25 0.5 1 2
W

Concentration(mg/mL)

EHIES
Inhibition rate(%)

4 SRIERXZCEREIE Ve iH g-HAE P RENLFN
Fig. 4  Inhibition of B-carotene oxidation by A. australis etha-

nol extract and Ve
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2y Al 2 TR R NA IR, 7R R b 3
TR IR (H R AR B Bt , HAE L B B4
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VERIRE R 2 R G P A T 21, D rh SR IR T
TR TR Y BA T AR

BRI R BEAS T AL 2 AT AR | il Ak
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B HE 8 S A T P 2 D SR AT e A,
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DPPH [ i) — M HAT B TR E /9 A 2,
PR B @, A W0 BR5T) 2> il 2 DPPH (4 £
FL 7 T T €02 35, 7 i R MR AT R Ak I DY (i
SRR, HUT R B M AR SO OB E A AR T
VAITEIIE BR FH ZERIRE S . B-1% P2 —R @
Sy BT, By SO IR A AR A, AR R B S 4t
SAALTR BB EAL BE 1A 5%, Al (0 /D, W Ol B8
R UL RE Bl . SR TRV AL T NO % |
DPPH 71 B-W1% MR IFHEIE 7RISR L4
B BR B i BT 1, SE B 5 R W AR Ol
K OEEARHUY) BA B b A AL g

L LI, BOESR L WEAR U RE W] 2 2kt A A
VS T SRR /N U o 804 il B 8 i 2 47, L AL
TR AN ® T NA B3 vEAGTRAAE HIA C.
TN BRI I B LR ) 7 IR IR 25 W T A A
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