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respiratory syndrome virus , PRRSV)ER , RN MBIIETRE |, 7 Marc-145 £ E4Afa £ | X3 3 fh AR 2548129
BATEER PRRSV SEMHE  £R R |, WERNH EHRYER PRRSV WEERERE S 510 3.125, 0.391
mg/mL , ¥l PRRSV BN RAEREIRE S 77 3.125, 0.782 mg/mL, EIFERXE PRRSV WERERERE 251
1.563,0.782 mg/mL ;& IEEHEYRERERN 0.782 mg/mL B FERTAHIIH] PRRSV BRI R R R IF BF PRRSV
SRBEEREER | 3 HPHARYISETRAREN AR PRRSV EHER , HPRERNRRRE .
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Anti-virus activity of three Chinese herbs against porcine reproductive
and respiratory syndrome virus in Vitro

ZENG Qiang*, HUANG Liang-zong", LI Dan*, ZHU Yan-giu®, XIE Hai-yan? GU Wan-jun""

(1.College of Life Science, Foshan University, Foshan, Guangdong 528231, China; 2.Center for Animal Disease Control
and Prevention of Dongguan, Dongguan, Guangdong 523107, China)

Abstract : Antiviral activity of isatis tinctoria, glycyrrhiza and houttuynia cordata extraction against porcine
reproductive and respiratory syndrome virus was estimated in the monolayer Marc-145 cell. The result showed that as
for precaution , inhibition and the direct killing function, the best concentration of isatis tinctori were 3.125, 3.125 and
1.563 mg/mL; the optimum concentration of glycyrrhiza were 0.391, 0.782 and 0.782 mg/mL, respectively. The
optimum concentration of houttuynia cordata for precaution and inhibition was 0.782 mg/mL, while with on the direct
killing function. It indicated that all of these three Chinese traditional medicines had different degrees of antiviral
activity against PRRSV and the isatis tinctoria behaved the best in these chinese traditional medicines.in vitro.
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ITRERAMKFEAEEEMESNAERY . XA
HEAMREIEFTH S E , EMarc-1458 Z 4R £ |
SIRER, HEMN &EEHEREYHTHPRRSV PX
iRk , B ERAIMNPAEATPRRSV PXHRH
ERME .

1 #MR5HE%
1.1 # #

RER, HE, aEESUE NEEHPHET
T35 . PRRSV PX#k, Marc-145 4iREEH " FER
WREREEMRTABLBHREERT . PRRSV
PX¥kIG A BIF 37 CH%R , AMarc-145 R34 FH
AL 100TCIDs % A .

P4 KRS K ¥E DMEM(GIBCO ™= f@) A
10%F £ /N4 & (GIBCO /) , & 100 mL EFF
FEAA 1mL10000 IU EEXMNEER . MAlRLE
WE S%FAENFMmMFE, MTT, 3-(4,6-—FREEW
-2-x1)-2,5-C X E-TWRE (W E Amresco 2 7).
—HRETHNDMSO , 74 , B KEREELER
FIERAT) .

i BX 5 7 10 MY (168-1000XC) A Bio-RAD 43
Cilal-- I
12 A &

1.2.1 3 AP 9 AR M 49 IRIX

AEMRKRUEERIR 3 P ZEEY - BURE
B, HEMAEESR 1009 ,FIE3IXE 1xms8
ZkiEa , BRAMEA , BEERAXAMAIN, 6
BOMTEBIER ; 5 2 X8E 1 XLEFNG
EHN 5 ZKRIE 50 min , K ; 53N E 2 kY
EEWZEEM 5 ZKRIE 50 min, &), 8H# 3
IS, ABIRBEEEZS | g/mL , 3000 r/min B
20 min , 1§ L3E®R , AALZ 0.22 um IEERIE |
BREESE , 4 CHEZH .

1.2.2 PRRSV PX #k#9 50%%H £ 3% 7= B e 7] 2 2

FFMarc-145 MR ITHLER , 8 1 mLAR
BREE 1x10°4 , AT 96 AL TR (0.1
mL/FL) , F 5% CO3&5rF s 37 C M | 1540
fEREER ERHBRE 10 °~10 'WHEE®R01
mL/Al) , BB REREM 8 7L, T 5%COEFAF

37C #BF 120 h , BRUE M KL (CPE)E
RE2 | iB#EReed-Muench AR , 118 50%4A LN 155
B B (TCIDs)™ . TCIDso=(BF 50%3%% £
FHMEE - 50%)/(&F 50%FmERAMEMR - KT
50%%mERRPAMEE) .
1.2.3 3 AP AR IR 4G M

SRXE[14] , AAREFRF R P IHER
YEE LM EZLERBR(R 1)/F MEIE KK Marc-145
éﬁﬂ’.ﬂi}%mﬁm’atﬁ%ﬁt BIHBEEES T,

BRI BB (F N Z5) B 5%CO3EFFHF 37 C
iﬁ?*r 120 h, BRMEMALHFEER , LKA
UBFRTRERARNESANREENAYNR
RE |, BH{THPRRSV PX#KiRLE .

1 3P MNRRERER

Table 1 Dilution of 3 Chinese herbal medicine

A5 YR ERE/(mgmL ) BREH
1 50.000 2
2 25.000 4
3 12.500 8
4 6.250 16
5 3.125 32
6 1.563 64
7 0.782 128
8 0.391 256
9 0.196 512

10 0.098 1024
11 0.049 2048

1.2.4 37 4R M 4L PRRSV PX #RiX e

DR AR RENELE | AERERFREK
FLHBBR 4 NRE , AT 3 fh 5 RHF5E 3 7
Zy IR PRRSV PX #REV1ER .

(1) XPRRSV PX#RHPEETER SENZ51ERR
Y, BERER  EHAREERKHRN 96 FL4M
EFIRLE , MAMNRREZSRERBIITNE—T
RZHERY , 87 100 uL , BNREEESH . B
5%CO TR+ 37 'CIEF 4 hfF , IIA 100TCIDsy
PRRSV PXHREBREA 2h , BIMAAREEKR ,
£, 100 uL , & 5%COIEFMHF 37 CHEF 72h .

(2) Xt PRRSV PX ¥REVHNHI/EA . %1% PRRSV
PX HRIEE& . B ERY RAmE®RER2h,
BmMZGHEER 4n, EtRESQOMER .
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(3) XPRRSV PX#RMBEZEISE/ER HFZ5HERE
YIEPRRSV PX#RFEREINERA 2 hjg , INAEIE
FRP . BB FhAERYERRBRRT
EHGRE  EEET , B 5%COEFrFEH 37 CiE
Fr 2 h; FERAENEMAZE L KiF M4
fasEsiR e |, B 5%CO,EFEH 37 CiEF 4h
INAE 100TCIDs BN IEFE , 87 100 uL , &
5%CO,3EFf+ 37 ‘CIEF 72h .

bR 3 FERAARIXKISIRE EE MR R
HERXER , A2y , FE)M PRRSV PX #k
ERXNRBAGENR , Fmdsy , 1HE) . ALK
HEXRAEMENE CPE BRHic% , B1E CPE
M MTT HELERHMAWERBRR . MTT RIK
75 R FA S BX e B A MY 570 nm/630 nm XU AR
MEMP OD B , UBEKEKSFHEEK OD &
2 EERFHERYI PRRSV PX BB MM 15
¥R, 4BfE OD E#MK , $it PRRSV PX #R3U R T .

F SPSS11.5 B4 St o ATA BN ERM |

2 FER59h
2.1 PRRSV PX#kBITCIDsl| EELE R

HE2TH ,FERRE 10 'NFETALERAM
HERET 50% , M 10 *HET 50% , 5096PFH 1L
HofmTFREZR , BFLARITEBTCIDs=10 *°,
HRMEH  FEBRERN 10 “°8F , BL 0.1 mLiER
—HMBAFLIEE 50% 4 RE = |, B 50%MY AR fETE

BE TR, MIZBERRNEER 10 *°.

#F 2 PRRSV PXAEFEETCIDs M ELE R
Table 2 Tested results of TCIDsy at different diluted concentration of
PRRSV PX strains

w B ERIL marl AEAKAS HRAKS O mT
WRE WA Bud PEM AN BN BBM E/%
107t 8 8 8 0 36 0 100
1072 8 8 8 0 28 0 100
1073 8 8 8 0 20 0 100
1074 8 5 5 3 12 3 80
1075 8 4 4 4 7 7 50
107°° 8 3 3 5 3 12 20
1077 8 0 0 8 0 20 0
1078 8 0 0 8 0 28 0

22 3MHAERYNRERE
RAGYEMEHREZEMRXST AL 3
A, RRAYRERS TE—ER#HB2X Marc-145
Miar=BMIER  FRRSERT  BREELRE
igm , PN EMEERTRE , AlRNBEEE™
B YRER, HE, 2EENRERER 50 mg/mL
2 BB E 3.125, 3.125, 1.563 mg/mLEY , Marc-145
MREARTF=ERT , EERIEEY , BUR
ERENRARERE BEBLT , ANSEUR
BEMZER , MERMWXE , 2 , FAK
ZHBEFEALTIRERRNS , it , #THH
FiREN , EMNRRANERZERETHBR
DAHEBR AR & B 2R A RIRE B T4, RIE
REERNIER, WHE .

%3 HZHHEYXT Marc-145 fAR/ER B 25K E

Table 3 Safety concentration of extracts of Chinese herbal medicines on Marc-145

HY AR RERE(mg/mL) FTHARBEER

thzg YHpa RS BB
50.000 25.000 12500  6.250 3.125 1.563 0.782 0.391 0.196 0.098 0.049

RIER +4+++ ++ ++ +

H = 4+ ++ ++ +

ABEE ++++ ++++ ++ ++ +

YARIFREE 75% ~ 100%IC A “++++” | 50% ~ 75%1iB | “+++7 | 25% ~ 50%12F “++” , 0~ 25%icH“+" ; EATHEZIER“-" . TE .

2.3 3FhHZGHRIR YT PRRSV PX #k Ay BEET1E A

hIgR N EIR, SEERETEY. =R
EYRESTEYMNEERRITEY), EVHEE
RE | MBI LLFEEB BRI T8 = 4 BT HY 1 B T &
ERREEAT™ . BmK 4. K5 TH, 3 by

RV HPRRSV PX#k39HE T E2 E #Y BE M 4
A . 3.125 mg/mLARIE4R, 0.391 mg/mLEE, 0.782
mymLEREENEMERARYE , BRENRERE
F((P<0.05) , HARRFRRET , BARNBER
FEE  XARRANAGERS , PAERYN



462 R KZ 2R (B AR ER) 2010 8 A
REBHEMR D185 7 ARRNIREM , BT ThRERRES .
REBRRHEAR  FRAARIIRS , 26
F 4 3IMERARXHEEMAERTIE
Table 4 CPE of cell treated by precaution, inhibition and direct killing against PRRSV PX
- REL BT 4 FA e EEXEERA
WER HE afjEE RIER HE afjEg RIER HE &g
A +++ + ++ +++ ++ ++ +H++ +H++
A, +++ + +++ ++ + + +H++ +H++
A, ++ + + +H++ ++ +++ +H++ +++ +H++
A +H++ +H++ +H++ ++ +++ +H++ +++ +H++
BB R +H++ +H++ +H++ +H++ +H++ +H++ +H++ +H++ +H++
Pilbogi

A~A, RABREBRERRER S 310 3.125 , 1.563 , 0.782 , 0.391 mg/mL ; HE 23K 3.125 , 1.563 , 0.782 , 0.391 mg/mL ; &g
45500 1.563 , 0.782 , 0.391 , 0.196 mg/mL)FFZ5EIZYALE . TR .

*5 3MIEATNSEEMAME OD &

Table 5 OD values of the cell treated by precaution, inhibition and

direct killing against PRRSV PX

4 FEMTYER OD &
RE AR "HE BEE
Ay (0.285+0.018)b  (0.213+0.037)a  (0.257+0.013)b
A, (0.175+0.042)c  (0.231%0.036)ab  (0.265+0.011)b
As (0.199+0.063)c  (0.233+0.031)ab  (0.248+0.022)b
A, (0.078+0.008)d  (0.244+0.035)b  (0.146+0.022)c
JREXE  (0.127£0.020)a (0.188+0.018a  (0.186+0.013)a
MMRIFER  (0.283+0.024)b  (0.246+0.014)b  (0.266+0.025)b
4 #WEER oD &
RE AR "HE BEE
Ay (0.234+0.029)c  (0.205+0.016)df  (0.228+0.019)cd
A, (0.201+0.021)d  (0.226+0.037)c (0.241+0.034)d
As (0.086+0.015)a  (0.233+0.019)c (0.202+0.030)c
A, (0.076+0.010)a  (0.226+0.028)cf  (0.205+0.022)c
JREXTER  (0.065+£0.009)a (0.183+0.028)ad  (0.111+0.006)a
RN ER  (0.33120.036)b  (0.419+0.032)b (0.399+0.040)b
- EEXEEM OD E
RE AR "HE BEE
Ay (0.479+0.043)b  (0.358+0.049)a  (0.18420.014)a
A, (0.491+0.052)b  (0.351+0.020)a (0.164+0.011)a
As (0.31120.063)c  (0.390+0.031)c (0.145+0.011)c
A, (0.389+0.028)a  (0.372+0.020)ac  (0.155+0.012)c
JREXTER  (0.409+0.039)a  (0.336+0.030)a (0.17740.018)a
MMRIFER  (0.520£0.030)b  (0.475#0.018)b  (0.4000.036)b

2.4 3 FhehZARIRYIXT PRRSV PX ¥k BN EI1E A

RIRPZEEYR |, UG RRREER
FAMRNAK &R , th ol LA 57 =% = 00 R M e
Al R 4, &5 T4 3 P ZEREYINPRRSV

PXMREGETREBENMHER  RER, HE, &
IEE 5 B ERERE 3.125, 0.782, 0.782 mg/mLAF
WIFEERRR  BERENBIARNREREE
(P<0.05) , 4R E —ENRFRR . AT, 3 7
RAMGIERRELMAMEANRE | X2 ER
mEG , ERANBEEX M~ IR , MAFH
HRYE , ARYNENE S TIHHESHNES , M
MR ERE , FERFESRRAMEER |

2.5 3t ZEFEIRYIXT PRRSV PX BREY B K EIER

WERXESHREERIER  MIEDHHERM
HEMENTRESHELAEERNER™ Bx
4, 5 ATA , 1.563 mg/mLARIER, 0.782 mg/mLHE
BENERIEEREY SRENREREE
(P<0.05) ; IRER X MV RIFRRRY , 545
WNRERALE ;BREEX PRRSV PX HRBEH
KEER , ERENRERTEE | KBERER.
HERREERHINBENEERNERELER
5, EMMES S EEMNY , ENE—EIERE
ENTEEBULDEEAR , EiRKLERETMENA
TSR B FHE .

3 F5itie

KAGNERIEFTNGE , NERER, HE
MEEEHEREYIMarc-145 ARRNERLZERE
2 %IH 3.125, 3.125, 1.563 mg/mL , FHEREHHE
E(TCIDs) 8 107*° . 3 Fh# —wkeh 2582
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PRRSV PX#IEFETEEENMHEEMMEIER |
3.125 mg/mLARE R, 0.391 mg/mLEHE, 0.782
mo/mLEREE PR T /E A& EF | 3.125 mg/mLiRIE
R, 0.782 mg/mLHE, 0.782 mg/mL& R E &
YEFA & , 1.563 mg/mLARIER. 0.782 mg/mLEHE
WEEXEERARY , SRENBEREEP<
0.05) ,&BEXPRRSV PX# & B EEAEER 4
EHR 3 TP ZERYEATPRRSV PXREFH
FRBER , IRERNBRES . IRER, HE., &
RE R ERMPRRSV PXBRITRFFAZY , BHME
BEH—SHE .
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