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WE LM E % & (swine transmissble gastroenteritis, TGE) J& H1 J% 1% % 1 B % & J% % (Swine
transmissible gastroenteritis virus, TGEV) 5 & i) — Fh 5y FE A% 4L Pt 0 8 B 50 . AR T R b L
(Polygonum cillinerve) 2 §i#xt TGEV A SMIHIE , A8 78 LU (Sus scrofa) 52 AL(swine testis, ST)4H fiig 5k
SO AF KL, IS e N2 5 HE g e B S N2 S 25 5 EE IR A IR 325 2477 2, SR 3-(4,5- R ke k-
2)-2, 5 2R DU M R ER v MTT ¥2) A1 S I 5% ' 7€ & PCR(QRT- PCR) Ao I A 7] ¢ 2 1 2 b -5 22 i 6t
TGEV 1£ ST 4 ()R SMT I B « B AR K AN G IR o MTT V545 R BoR, AR -L 2 HixT ST 40 i i &
KT E (TCo) N 20 pg/ml; fit K 2243 (20 pg/mL) I, X TGEV B4 B F B 1, 4011 2 85.2%;
XA SE B A ) 220K 78.4%; B H KOS AE A0 260k 74.4%, HANHIR 5k E 2 IEAHC. gRT-PCRAI
SERFW, RSB RELE 3PP 24577 N Y REAE #4087 B3 TR TGEV N mRNA M R4 &, 59 #xt
FE AL A L 22 S 0 42 35 (P<<0.0L), JRAFTE — i PRI AR . T e &5 SRR B, R -2 Wi TGEV 7E ST 4
J b3S A SRR R AN R 45 2507 o A 22 7, o DL N 24 Je 42 8 4h 2507 s T /R FH 3O Bt ARt
RAPAUESE T ARA-E2 WK TGEV AEH, AR -E BRI TT R R Z5 & R S 4t 14K .

KR KRR, R LB 9 K (TGEV), M, MTT, gRT-PCR

In vitro Inhibition of Polygonum cillinerve Polysaccharide on Swine
transmissible gastroenteritis virus (TGEV)

HU Rong GUO Hao-Je CAO Zhi SHENG Je GUO Kang-Kang NING Peng-Bo QING Su-Zhu'

ZHANG Wei-Min’
College of Veterinary Medicine, Northwest A& F University, Yangling 712100, China
* Corresponding authors, suzhuging@163.com; ylzhangwm@163.com

Abstract Swine transmissble gastroenteritis(TGE) is a kind of hyperinfected viral disease in pigs (Sus
scrofa) induced by Swine transmissble gastroenteritis virus (TGEV), and leads to death of large numbers of the
pigs. The present study aimed to evaluate the effect of Polygonum cillinerve polysaccharide (PCP) on
inhibition of TGEV. Based on the detection results of TCIDs, of TGEV and maximum cytotoxic concentration
(TCy of PCP on in vitro growth of swine testicular (ST) cells, the PCP was pro-seeded, co-seeded or post-
seeded with TGEV in ST cells, then the anti-virus adsorption, inactivation and inhibition of the proliferation
of PCP were analyzed by 3- (4,5- Dimethylthiazol- 2- yI)-2,5- diphenyltetrazolium bromide (MTT) method
and quantitative Real-time PCR (qRT-PCR). The detection of in vitro viral infection indicated that the value of
TCIDs on TGEV was 10 **. After 72 h in vitro culture, ST cells were well- grown without the cytotoxic
response when treated them with PCP at concentration of lower than 20 wg/mL compared with the blank
controls, which determined the TC, of PCP was 20 pwg/mL. According to the results of MTT, under the
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maximum safe concentration (20 p.g/mL) of PCP, the anti-adsorption effect of PCP on TGEV in vitro was the
best, the inhibition rate was 85.2%, the inhibition rate on in vitro virus proliferation was 78.4%, while the
inhibition rate of direct inactivation to TGEV was 74.4%, and the inhibition rate was positively correlated
with the concentration. Moreover, qRT-PCR detection indicated that 3 administration methods of PCP could
significantly reduce relative TGEV N mRNA expression at the transcriptional level (P<<0.01) compared with
the virus control, and with a dose- dependent characteristic. The results suggested that all 3 administration
methods of PCP could inhibit the proliferation of TGEV at ST cells in vitro, and the prevention effect of PCP
was the best. This work demonstrated the in vitro anti-virus effect of PCP on TGE, and can provide some basis

on resource exploitation and multiple utilization of Polygonum cillinerve.

Keywords
inhibition, MTT, gRT-PCR

¥ AL Y vt B B % (swine transmissble gastroen-
teritis, TGE) A& 4% 1% 441t B 17 % 9 75 (Swine trans-
missible gastroenteritis virus, TGEV) 5| i i) — F 51 &
A GV ()48 9 B P53 » DANK ik | 5 R 7K A i
PRFFAE(EBNEE, 2013) 0 A 0] 45 58 FHATART it M 4
el g, JUH IR 10 H kg DL AT, i SE 2 i is
100%, fiif ik A7 58 A= K 2245, B} A EE RORBRAIC, 45
a0l R ™ EE B 2 B R (SR P4, 2003). X iZ
T K F % w M AT AE — e R B BB (HAS
AE 1) i 4% 1) % 15 19 & 4 (Gu et al., 2012; Mason,
Herbst-Kralovetz, 2012) . /1 4F 3k H B 24 [F] I 55
VERZINTEHR B AN 77 T 24 1 S5 A AR B B A
FA 77 TH AR 35 O R Bk 52 21 FE AL (S 75 245, 2009)

J b -t (Polygonum cillinerve) 5l 44 2 b 3%, 38
BHEY BN R PR, o iR, ot B TKkE
B2 —F, FEF IR FR L XORAR TR+ =
', HOE R B 2 P 23R R, ieig AR B L O
I3 S b b yS 3z 1697 B W % BRI
PR A S (/2 4K, 1994) . BUARHE 5 R 1, 2k
RN AN &Ll NG R A
BB, BA R e L s & b 8 551E
(4= T B 250 g g 5 4, 1996; X 7 5%, 2003; 5K
ANRAE, 2011). AL EERREAI AFHER
R4 78 40 B HR BT HSV-1 9% 5 Rl 19 7E F (X &)
&5, 2012); A Mb A B s BB X B B — e 1Y
FHE F (BR 2 FL 55, 2006) . A< Bf 8 4H 1 T 0T 70
WoR, KL I TR 2185 A PCEA 1 PCEB
AT A A et B W R W R AR R SR
(swine testis, ST) 4 g 1 {135 58, H 5L 2 IEAH G
(7K N R, 2010). 1A K AL £ BE (Polygonum
cillinerve polysaccharide, PCP) [ il 7t i i A~ %2, A

Polygonum cillinerve polysaccharide, Swine transmissible gastroenteritis virus (TGEV), In vitro

WA 2 5 PCP %t 5 4 (Bos primigenius) 3. 5 4 4> 55
B (004 71 0 4 F AT 9T, &5 R o, PCP X b
IS B (Salmonella) . 4 %% €27 %) £K B (S. aureus) il
£ e FF 1 (P.aeruginosa) 2245 A [F A2 BE #0175 H
ELA B R B A 700 2 4O 1 (8 T 46 45, 2013), £
7 W25 (2007)WF 7T T PCP X« OH [ 13t .02 H i
FEFN DPPH « [ Hi & 1T BR B8 71 LA K Bl i o 464k
ReJ1, IEB T RIS -C 2 ME A — 5 IR AN AL RE
JIRRSNU IR e . 32— DR AL R B, PCP A
A B 0 B RIS BR AP ATE T, BR R e A
#1171 B (Mus musculus) i) & 5t A Ak BE 7 (total antioxi-
dant capacity, TOC). id A {t. & i (catalase, CAT). i
SE A 54k 8 (superoxide dismutase, SOD) £l 4 it H-
Jik it 480 £k W B (gl utathi one peroxidase, GSH-Px) 7K T,
FE TR F 5 Z2 G S8 A 452 49 77 T R 4% 25 AR F (Ci
et d. 2010). FWEHFE(2010) U HF 78 AL SE T 2
L HEMPUAMTE . A AR E 2 REPUR R
I 70 B A b AR W IE . ASHE 5T LA ST 41 i
T, R H 3-(4, 5 — H L BEME-2)-2, 5 — 2K 5 U 4 M4
R £579%(3- (4,5-Dimethylthiazol-2-yl)-2,5- diphenyltetra-
zolium bromide, MTT 3£) Al 52k} 3¢ Ot 5 B PCR (qRT-
PCR) I 4 b -5 22 W 6F TGEV 7E ST 48l i 1 #1400
HER, LAT AR L2 WPk EEN, Ak
LRI R ANGE SR SR ALk 3 o

1 #E57FE
1.1 ##
111 FERH

DMEM (Dulbecco's modified Eagle medium) i
PR RS RS (W T 32 [E HyClone A &) T UKAH 4 CCARAT
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Jit 4 117 (FBS)  Ji 2 1 g (1 - 35 [E Giboo 4 7); 3
(45 — FI LI -2)-2,5- — 2% ik U UM VR 25 (MTT) A1l
— AL P BK (DMSO) ¥ 0 35 [ Sigma 24 F] 77 i
RNA $2 i 771 TransZol A1 RT-PCR Sz % 56 18 71 & W
T & e A EARE R A A ; Ultra SYBR Mix-
ture 1 F- AL 5t FE vt 2 AE MR IR A .
112 Y4

TI-DH %% 565 B % 8 (H 4% Nikon 2 #); &
A TAE G (TR M3 A B4 T) s 8 Al 7K A (35
Millopore 2 ) 4 H ahBhr X  CO1H i 55 7748 (35
Thermo 2 7)) 4H % #=4% (32 B Coring A #]); J\
156 (35 [ Orcugen A /); ¥4 55 L AL (18 [E] Eppen-
dorf 24 7]); 38 PCRAX . iQ5 ¢ 't i F: PCRAY (3 [
Bio-Rad A #]).
113 JiE540H

WAL YL B B % 5 5% (Swine transmissible gas-
troenteritis virus, TGEV) (TH98 #k), J& % J. 41 iy
(swinetestis, ST) &, 3 tH PH L AR AR RHE K 22 B3 P =
PRt AR AL TS & 7 e he .
114 SER2iY)

2 Wb -& £ K (Polygonum cillinerve polysaccha-
ride, PCP) B P At A MR FHZ K 5 B s 2 B Hh 5 =
SIS FHR AL, SR A K B UTIE SR AL, KA ok
JEE ¥ S 5 K Ty - R N s L HR I % Ol 5.452%, 4l
J& 2N 90.64%; ] I = Mk (Ribavirin, RBV) i 5 ik 4
T REZDAEFF A A IR AR, Kb L2 b
5 2% FBS[#) DMEM 4k ¢ % fi# » 0.22 wm JC B JE
RS 8 )5 » 4 CHEAT & o e P RT 75 CAYERRARRE
TR TRIRE.

1.2 Ak
121 STYMEE AR

H4 ST 41 i MR L, B8 T 37 Ky, i
2 B PR A R Al AL A . 1500 rimin B0 5 min,
F& BIE, In 1 mL 5 10% FBST DMEM 3 35 0%
DU BT, RGN FR LA, T 37 °C, 5% CO,1H
B FRMPEIFE, 24058 . fFaRAERK AR
JZ, & PBSYIGE ¥E G, FE R A i N 1 mL ik 25 3
A, AL 6 min £ 47, H % 10% FBS¥) DMEM X577
TRATIRED, VRS 4T M IR BE 22 1.0 x20° AN/mL , 4% Fk
T 96 FLEF TR - R4 M AR K 30— 5 W FE BT B

21,
1.2.2 REP-LZWEXT ST 45 P 1

o B BRI R - 10 s A B TGEV FilE N
10 /AN [F) VA BE 5 AR UK AS R 9 BE (1) TGEV #5270 T
ST4liffuA, B 37 °C, 5% CO,fE IR 7544 Fi# & 1.5h
(f85995 75 78 70 W BH IR R N 41 ) S5, B 30 2%
FBSI IR 5L, WAL AR RRZH . &R 12 h g2 4
i1 9% 2% (cytopathic effect, CPE), i 7 7] 5| A2 4 g |7
Y HER LTSI S . 0 R AL FFLEL 72 h
J& WL %% CPE i 50%1 TGEV ¥ FE A1 , 7 52 N 50%2H
1 90 My JK Y+ & (tissue culture infective dose,
TCIDs). R4 Karber(5i [X) V% 11 5% 25 i) TCIDs
(RS, X5eE, 1997).

2%t ST 4 S KIE 3R BE TCIZE « Kb &
2 W FH 24 RF T 2 £ B VL L 1) A 160, 804 40,20 10
A5 wolmL , 1) B 54 FH 4 457 WG i) B 104 5. 2.5 11
1.25 pg/mL, 28 0.22 pm JEMEJE , N ST 48 g %5
JE K 28 80% 1) 96 L 41 Itk N, & FL 100 b, &K
FEEE 6 4L, WAMNXT R L A FA. i 12h
TER G E B N SR, 41 B Ie o A
B, 72 h e & LI 5 mg/mL MTT 20 pL, 37 C,
5% COMHILE F: 4 B 4h )5, /MO F LN
A, &N 96 FL N 100 Wl — F 5 17K (DM SO),
E¥% 10 min)5 R E 10 min, 8 TS, 55 A4
Y M A EE, TCIR AR AR TR RN VR 1) B v 24 0 R T
SNEIRT ST 240 M 1Y) B K G 25 9 BE (maximal atoxic
concentration, TCo)(2% M NII%%, 2005) .
123 MTT LA M 2R 7b L 2 B X TGEV | 44 4k
1

PARAD L2 E I R R IR N AR, K 2
W) 2 515 M P % 200 10,581 2.5 wg/ml, LE K B
WREE A 1 pg/mL A EL S5 AR A BH X6 R

Z 5Kk N ] (2010) 75 1%4% LU T 3 AN R 7 0kt
ST 4 i 47 4b B . (DX TGEV (W 47 7E F (4%
Yh Y JE ) el S R R B R R DB 2 B
1 pg/m I B 5 A B 4 3R 23 G N ST 44t i 2%
%2 80%1) 96 FLAH M bl 4, 37 CIR Bt 1.5 h J5 ¥k
%%, I 100 TCIDso /i 55 , W B 1.5 h J5 Beis%, N 4ERF
T, EE6FL. QX TGEV MM a1 FH (e 55
J5 45 24): 4K 100 TCID& 95 22 I\ ST 41 i 55 75 K
% 80%I1) 96 FLAH AR 4, 37 CH B 1.5 h ek, fn
N B AN R FE ) A b B 2 B A 1 pg/mL R B =6 4K
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YEFEI, bR R 3B 5 25 e R, R 6L XY
TGEV [ B4 KiEAE H (2555 1R & B AE): Je g A ]
WP IR A b B 2 BT 1 ug/miL ) B2 35 Ak (O B Sy Sz
U6 W FE 2 4%) 5 100 TCIDso 5 75 9% 37 CHEF 1.5 h
J& » W IR BN ST 21 B % FE K 22 80%11) 96 FL4T
MaAR A, 37 CH B 1.5 h JE ek, IN4EFFil, E 6
FLo DA b2 2H 35 T 20 i ot HEZEL L 25 0 HERZEL L 2459
TR AT I EFL. 1837 °C, 5% CO %1 T &5
7%, [EBE 12 h, £ 58 Y681 B B A T W40, 77 1
oA MR AW . 72 h )5, BN 5 mg/mL
MTT 20 uL, 37 CHE & 4 hJim, /MO FEFLN AR,
£ L o A\ 100 wL DMSO, Z % 10 min J5 5 # &
10 min, PA Aexo &1 OD &
124 qRT-PCRELMIKAD-LXF TGEV FIHMH 1
TGEV N H 51 P& i fl 4 pl: 2 R E L 4
(2012 Tkt AT 51wt S A . b RS
Y41

P1: 5-GAGCAGTGCCAAGCATTACCC-3;;
P2:5-GACTTCTATCTGGTCGCCATCTTC-3'.

RNA )£ B : 8 5 2 A2 K ST 48 e 42 Fh
TGEV (100 TCIDs) T~ 6 fLAH AR L, 73 3F4 A [\ 1]
J5 el , 6 L0 3l A 1E & 4 A xR L B R L 2R
-5 2 FE (20 pg /mL)~ R i1 2 FE (10 g /mL). 2k
B2 BE (5 pg /mL) KA 35 AR (2 wg/mL) B 14 XF
M. HAhd% 1.2.3 5353047 S50, REFR 12 h 88 T A
82, TSR A B AL 1 D, 45 305 250 JE 2 2 90% 11
21 B F 4 B0 AZ B (48 h), 23 S E IS T
L&, 3000 r/min &0 2 min, 2 B, 6 fL
&FL IO 1 mL TransZol iR 7 , 4% TransZol i 7 %
B 45 E P BRIEAT RNA $2 5.

TGEV cDNA ()i ¥ 56 1 PCRA™ 1 : 4% 1
TransGen — 14 [ i 53 350 50 14 10 BH 33647 cDNA
B4 R. SUNAA % : Tota RNA 5 L ; Anchored Oli-
go(dT)18 1 pL; 2xXES Reaction Mix 10 pL; ES Mix
1 uL; RNase-free Water 3 pL. A7 cDNA T--20 °C
RAFEH .

PCR 5 J%i {7 %5 : cDNA 4R (5 £ 7 BE J5)2 L,
Mix 10 pL, b & 51 4 (10 pmol/L) % 0.5 pL,
RNase-free Water 7 pL. PCR J W F£ /7 : 95 C 148
£ 5 min; 95 CAZ 14 30 s, 56 “CiE k 30 'S, 72 “CIEfH
40's, 32 MG ; 72 “CFE 43 ZEAH 10 min.

gRT-PCR: 3% ] SYBR Green Mix. PCR Jz 3 &
% : CDNA #5157 8 ) 2 pl » Ultra SYBR Mixture

25 pL, AnE bR 514 (20 pmol/L) % 10 pL,
RNasefreeWater 21 wlL. PCR J B f2 5 : 95 CC AR 1%
10min; 5 °C 55, 60 °C 30's, RAE W, i fiFt i 2k DL
56 °C 0 AMER AT . LhB-actin /A S5 17, A4
PR E 3N ER, S DO AT E R Hr.
125 HHEH55 b

F IR DL A S H B 2205 5 (1) TCIDso:

] 2R =( 24 4 Kb FE 21 °F- 45 OD o775 75 57 B 41
ST $4] OD oo/ (20 i 5t 118 21T~ 347 O Do 975 B X HE 21 T
14] ODg)x100%

IgTCIDs=L-d(s-0.5)(L: #x = Fi B & X6t % dl:
PR BEXT R 2 A0 [ 225 st BHEFLEE 2R SR o

I FH SPSSI8.0 #5fAF Xef 241 [11) F) ot 99 25 ) 0 i) €.
I EE AR MRNA 7K 1) 22 5 1 33047 R DG 20 AT

2 HERESH

2.1 KRB SHEX STHMSERNNE
2.1.1 TCIDs 1 5E &5 SR

R 5 A IgTCIDs= L-d(s-0.5), H 1 L y-1,d
N 1,58 1+1+1+1+5/8+3/8+3/8+2/8+1/8=5.75, 15 2|
% B[N TCIDs N 10°°%,

212 RES-LZ WX ST 4001 K IC TR FE

BN T 2 An 3R 72 h G, B S ST T
BARL, 525 [ 0 IR 2R B TSR AR AR A VR
T o 25 W R R P R 2 W06k ST 4R A e K B 83 IR
B, g5 AR -L 2 B R o #RK EA 20 pg/mL, )
B4k 1.25 wg/mL .

IS INAS [ 5 PCP 415 757 72 h J5 #5-4H ST 4l iy
MW E LR . X HEZH ST 40 i B 5 , 75 52
W~ 2 N2 MV BRI, A8 IR, 25
AR, KRN85 (B 1A)5 20 wg/ml i1 £ H Ak
HT72h )G, M e 8, KNS —, TR A, T2
R TE B R, To A B, A M AT e R AF, TEREE AR T
A (K 1B); J3 8 5 HEZH A 4l it LA B 1R AL 72 h Ji5
R AR A AR 25 1T A, Bl U EE , 4
P 3 AR A S 2 (B 1C) « e &R E N
20 po/mL K006 2 08 J5 48R 20, 40 MR AH XT T B
TR AR B T — 8 R EE B AR, A M AT EE R A
BEiL, JroetEiir (B 1D). Jedd 6 i 2k
%4 20 pg/mb A 0b G 2 BB 2H , 20 B T 25 AN 08 T
S ) A B, B e, B ot e 2 (B 1E)
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W PE N 20 pg/mL R T LB SR AR A KA, 23 qRT-PCREGTISKR-EX TGEV KNI 1E M

YT 25 % 2 HE S BSRS89 i B B, e
2.31 NI PCRY 45

b (B 1F). AT LI 1, P8 1D b 40 A it :m v _% N o

R B35 49 th S 6 R 4 2607 SRBCRAR AT POR 25 5 Ju B 2 i 75 » % # R /D 5 Bt I

I 2 b 22 30 1 T 8 R e TGEV N K 74(109 bp) F A —2, H L AREr 7t
S RE Ak, [, B S,

22 FERERBLEETCEVEMpER o PR DL, SRR
232 (RT-PCR%: %

R FE 24 76 b % 0k TGEV B 4 4 03 4

FI#E AR . R B 4L B e 7 qu"fix%%ﬁ”@ﬁ”@f‘jﬁ" ‘3%3?
%%%EX# TEGV ﬁﬁﬂﬁﬁﬁ\ﬂ]ﬂﬂiﬁﬁﬁ%%ﬂﬂ’ﬁ %D ’ flﬂﬂﬂﬁ SRE QRT-PCR%L\/IJ\"JE{?EU E@E@fﬁﬁ*%/ﬁ

Fo kb2 ok 22 4V BE (20 pg/mL)INF , BAR o H AR EE R (TGEV N £ [R) 5 4 2 B K] (B-actin) 1)
TGEV {10700 FiH 17 FHL BT, #0515 i 85.29, 3y 91— Wk BT SIS AR B0 th IR
U S BB (4T %3 78.4%, T YR E B AR D

R $0161 2R3k 74.4%, H 306122 5 9k B 5 0E M o6 . H & 4 7], 38has 2577 U R -E 2 hE ) Rg
Horp b -E 2 05 20 wo/mL % TGEV I Fp T E I L R KT B 2 FE IR TGEV N mRNA AR & ik K
B bR TEAF , T (SN B4 PR L 0% T 500 74 00 WAL L 2 53 B . %% (P <<0.01), o
{1 FRUAR A 0D EL 5 K e 35 SRRD-L % 20 po/ml 15 % S K AL BLHF 1 T

Bl {k5MEFRT72 hXF ST MR SF R0
Figure 1 The influence to ST cell morphology after 72 h in vitro culture

A A IR, AR 2 2 ML BUEARTE , R/ANY S B: RAEP-L 2 HE 20 wo/mL 4, 4045 # 52 4 B/ 5], a4t R
U, TEOEAE T IR s Ce i #f HRAH, Al 2R 26 IE W RS, S ARl B 51 2 D: R 2 M 20 pg/mL S8 N2y J5 e de 4,
YHH T A LR, B 2, PTG BT ERD L2 0E 20 no/mL JeBe 3 fo INZ5 40, AT A A8 1, Bt b, Ik
PEWS 22 5 F: ARM0-B 20 20 wo/ml 2547005 23 1R 5 AR 20, 403 23 i 25 B0 =, B0 W 298070 A7 RL: 100 pm

A: Cell control group, cells were polygonal or short spindle with uniform size; B: PCP 20 wg/mL group, ST cells owned uniform
size and good refraction, without cell quassation and death; C: Virus control group, no normal cell morphology and almost all
cells departed from the monolayer; D: Virus infection after PCP of 20 pwg/mL group, a great quantity cells could be seen, and
they owned good shape and refraction; E: Virus infection before PCP of 20 wg/mL group, ST cells were not full as before, the
number decresed, with bad refraction; F: PCP of 20 wg/mL -virus mixed group, some cells departed from the monolayer, cell
number decreased obviously; Bar: 100 um
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K1 FRARERW-ESHE TGEVHIHIH L R/%

Table 1 The inhibition results of different concentrations of PCP on TGEV

wi PCP PCP PCP PCP RBV st REX R

Means of administration (20 pg/mL) (10 pwg/mL) (Gpo/mL) (25pg/mL) (1 png/mL) Cell control  Virus control
(PCP20) (PCP10) (PCP5) (PCP2.5) (RBV1)

Vi ) ek 85.2 80.1 61.2 52,6 75.8 100.00 0.00

Virusinfection after Adm

FeERE RS Y 78.4 625 47.2 235 82.3 100.0 0.00

Virusinfection before Adm

HEHRAIRAE 74.4 53.1 39.2 219 91.9 100.0 0.00

Infected with virus and drug

PCR: Jkib-L £ 4 RBV: FIEFEM, FE

PCP: Polygonum cillinerve polysaccharide; RBV: Ribavirin, the same below

bp M 1 bp

150
100

50
B2 TGEVNEREMPCR4LR
Figure 2 Amplification results of PCR of N gene
M: DNA 73§55 DL500; 1: 94 4
M: DNA marker DL500; 1: PCR products

109

B-actin ﬁ

-d(RFU)/T

>
M
T
o
3
=

3
e -
o g

& 7 7 E 8 E: E

B3 RN qRT-PCRIAM ML
Figure 3 gRT-PCR melt curves of samples

P AB L 2 K A R0 A 4 P AR RS ) B 5 AR e
59 28 SPSSHUAF 7 F AL M, AR W L2 HER 34
ANTFIHFE 20, 1015 wo/ml SEIGZH IR A7 7E it 2 M 2
5 (P<<0.05), it sk b L 2 WE A H] 22 77 B AR i
P Ty, AT A P R

3 g

TGEV J& T 7 IR 5 8, v 5% 1F B RNA Ji

(x 109

BT 40T .
, 3 35t . O Zehnzy 55 Virusinfection after Adm
2
<Z( <Z( 30¢} O #5025 Virusinfection before Adm
DE: DE: 25} B IR A A Infected with virus and drug
=z = 20t e
= o 15}
O P 10}
23 I
=5 EENEY NES NEL WAL D

e Mock Virus PCP20 PCP10 PCP5 RBV1

ENGIESEZL (SN
Different drug treatment group

B4 TGEV NEME qRT-PCR#&NZERE

Figure 4 N gene detection of TGEV by gRT-PCR

Mock: 4H g xf HE 20 ; Virus: 5 2 % i 41; PCP20. PCP10. PCP5
FIRBVL: WK 1;**: 50 A ZE R IR E#EP<
0.01); Y %A : B-actin; n=3

Mock: Control group; Virus: Virus control group; PCP20,
PCP10, PCP5 and RBV 1: See table 1; **: Very significant dif-
ference compared with virus control (P<<0.01); Reference
gene: B-actin; n=3

B, 02 — PP 2 P 1A 2 R 1 93 2 (Enjuanes et al.,
2003). ITHEA K TGEV BURHLHI 0 7t 2 5 b
R B A BT, 1 TGEV & 5k i B
S 240 B ) U9 BEL i R0 40 9 172 (Diing et al., 2014),
i I i F K A shRNA F-HE K3, TGEV F T8 B 524
ORF7 #2177 TGEV 1 & Ji(He et d., 2012) . A #ff
FLF B, SRR (LICI) AT RE BN —Fi L TGEV (15
A 1R ¥ (Ren et d., 2011), 4 F AE AL R0 75 2 5 1%
05 34 HH FRT— Tl AR o 2 TR MR M /N 3 Ak P RE 8 )
il TGEV3CL & [ J5i iv& 20 , a8 i 411 1) 2 25 2 1
A BT RNA 1) 5 i >R & #5 5t TGEV 1 Al (Yang et
a., 2007). X A& U 75 AL AR S BT TGEV 1 H R B
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FHEE, 4 b -5 22 8 20 pg/mL X TGEV 1 15 7 1 FH
LA, T AR 47 1 A o A R K AR R
A

AWt R BN, R -LZHEX TGEV 7£ ST
YR b 3G A R, oA DU g 5 A 2
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TR -E 2 REAR AN M H] TGEV Y HL A AF F AL 1 1
TR T

4 #ig

K Ab -6 2 WE T M TGEV 7E ST 40 g - 1) 34
BE AN 25 2575 30T AR A BT E 5+, Bl ingy
Ja R4 25 )7 TR/ E I RCR et o ASHIE T4
RATDAUESK T RS- 2 B HAT RS 500 A etk B
W 2RI AR Y RS- BRI IT R AN R 4R
BT -

S2% 30k

W5, R, K. 2009, 25 G B SR AT 7T
[J. HEEEHZE, 28(2): 26-28. (ChuX L, SuJQ,
Wei X B. 2009. Advances in antivira effects of tradi-
tional Chinese medicines[J]. Journal of Traditional Chi-
nese Veterinary Medicine, 28(2): 26-28.)

B, JRITAE, 5k, 2007, SR 0-LHL 2 B ISR A= 4)
W RIT L[] R AR I 9T 5 T K, 19: 960-964.
(Cui JJ, Yuan JF, Zhang Z Q. 2007. Extraction and bio-
logical activity of crude polysaccharide from Polygo-
num ciliinerve[J]. Natural Product Research and Devel-
opment, 19: 960-964.)

HIME, TREE W, (5, 25, 2012, AL YLt B AR 0t E
it RT-PCRA I 7772 B 32 [J]. PEALRAMBRER 224
(B 2R BH#AR), 40(20): 13-19. (Dong L J, Zhang Y M, He
L, et al. 2012. Establishment of RT-PCR for Transmissi-
ble gastroenteritis virus[J]. Journal of Northwest A&F
University (Natural Science Edition), 40(20): 13-19.)



A A BAR AR

260 Journal of Agricultural Biotechnology

KT, R, FHaE, M. 2013, M5 IR %5 A AR AN PR R Y
1 B Mo 0 2 A FH BB FE[J). o BT £ B= 4Rk, 35
(9): 715-719. (Gao C C, Deng L L, Yin X, et a. Effect
of probiotics from porcine gastrointestinal tract on inhi-
bition of Transmissible gastroenteritis coronavirus[J]. Chi-
nese Journal of Preventive Veterinary Medicine, 35(9):
715-719.)

ZRE T, ZEEE, R, 5. 2005, AR B R0 Gt B
J¥ 9% 95 25 B 40 0 A R[] o B 25 8K 2 22 3R, 36(5):
453-456. (Gong G Q, Gong G H, Qian Z Y, et al. 2005.
Inhibitory activity of luteolin against Transmissible gas-
troenteritis virus[J]. Journal of China Pharmaeutical Uni-
versity, 36(5): 453-456.)

FREES, XE, HI/NF, 45 2006, i LAl EO% 2 A 1)
ik 56 BF 7T [J). Bk b A £, 27(3): 351-353. (Guo H L,
Zhao Q, Tian X P, et a. 2006. Inhibition action of
Zhushagi on Influenza virus A[J]. Shaanxi Journa of Tra-
ditional Chinese Medicine, 27(3): 351-353.)

TN, T, BEER, 55 . 2013, ALHb L 2 HEK SR I 2 25
Lo AR Hh 4R B[], MR L A AR B (R BUW), 04:
117-119. (J L N, Zhang W M, Qing S Z, et a. 2013.
The extraction and separation of Polygonum cillinerve
polysaccharide and antibacterial experiment in vitro[J].
Heilongjiang Animal Science and Veterinary Medicine,
04: 117-119.)

ZRNI, TR F5 L, D R . 2004, HH 2 S 5w BURB AL G B
1% 9% 993 75 3% 1R B BE FE ). & A PR 24k, 35(5): 587-
589. (Jiang C G, Zhang X Y, Long Z C. 2004. Study on
activity of antivirus and mechanism of action of com-
plex prescription of Chinese herbal medicine on trans-
missible gastroenteritis of swine[J]. Acta Veterinary et
Zootechnica Sinica, 35(5): 587-589.)

LA, kT, Je U 2005, H G HiAE AL Yt B I 2 0 B
T I S AE AN ZE[). BB R 4 K, 41(8): 31-32.
(Jiang C G, Zhang X Y, Long Z C. 2005. Studys of ac-
tivity of antivirus and mechanism of action of Chinese
herbal medicine on transmissible gastroenteritis of swine
[J]. Chinese Journal of Veterinary Medicine, 41(8): 31-
32)

TR, BRI, e, 5. 2012, % E A0 A & K I
PO A% et 15 Mg 2% 993 35 (TGEV) V& M I WTER ). & &
TobRH, 33: 349-352. (Lei Y D, Chen S S, Zhao X Y,
et a. 2012. Preparation and anti- TGEV activity of an-
thocyanin from purple sweet potato[J]. Science and
Technology of Food Industry, 33(21): 349-352.)

WHZR, FFF, Bbeie. 2013, #8 ARTE T 4 i K s G
P B W %9 7 (TGEV) W& 1 40 W [J]. R AW AR %

#%, 21(10): 1185-119. (Lei Y D, Wang D, Zhao X Y.
2013. The anthocyanin profiles from Sambucus william-
sii Hance and analysis of its anti- Transmissible gastroen-
teritis virus (TGEV) activity[J]. Journal of Agricultura
Biotechnology, 21(10): 1185-1192.)

X5, Gk, #2008, A bR SRR, Bk
= 22 i 22 4, 26(3): 62-63. (Liu X J, Zhang E H , Guo
H L. 2003. Review of study on Zhu sha qi[J]. Journal of
Shanxi College of Traditional Chinese Medicine, 26(3):
62-63.)

4 [ P B 250w g S 2. 1996, 4 [ Hh BL 250 4w (L AD[G).
Jb & AR T4 H R4, pp. 383. (Compile Group of
Complication of Countrywide Herbal Medicine of Chi-
na. 1996. Complication of Countrywide Herbal Medi-
cine of China (volume one)[G]. People's Medical Pub-
lishing House, Beijing, China, pp. 383.)

A, /NI, W, 55 2013, FEfE etk B W K T
(TGEV) i £ 73 B MR A% A 7 2 1 HE R (N) ) e e b s
ST R A A ), 21(1): 112-119. (Wang S,
Zhu X L, Zhu X L, et a. 2013. Cloning and expression
analysis of nucleocapsid protein- encoding gene (N)
from porcine Transmissible gastroenteritis virus (TGEV)
Fujian strain[J]. Journal of Agricultural Biotechnology,
21(1): 112-119.)

TIRME, 2552, (R . 2010, R0t 2 B B SA A A F
R % HoR B2, 38(34): 19346-19347. (Wang X
M, Li Z X , Ren L J. 2010. The antioxidant effect re-
search of Polygonum cillinerve polysaccharide[J]. Anhui
Agriculture Sciences, 38(34): 19346-19347.)

ZEF, FEIE, RE AL 2003 L g B AW R
(TGEV) #F 7t ik & [J). h Bl & & & &, 39(2): 29-32.
(WuGPRYinY B, Wu SY. 2003. Research progress on
porcine Transmissible gastroenteritis virus (TGEV) [J].
Chinese Journal of Veterinary Medicine, 39(2): 29-32.)

JBLRR, X5 1997, ZhW a2 [M]. dB 5T B B R, pp.
439-440. (Yin Z , Liu J H. 1997. Animal Virology[M].
Science Press, Beijing, China, pp. 439-440.)

A 1994, o [ FiUfR 22 h 25 B M. 2000 B A R
Jii %, pp. 410. (Zhan Y H. 1994. Traditional Chinese
Medicine Resource of ShennongjialM]. Hubei Peoples
Publishing House, Wuhan, China, pp. 410.)

Fk AR . 2010, KA ARIS-CIR U BT T3 K A0 i LT
F[D]. 22 018 3, PH AR MBLHR Y, S 5Kk
B, pp. 66-68. (Zhang W M. 2010. Study on antiviral
and antibacterial activity of extract from Polygounm
taibaishanense and Polygonal cillinerve[D]. Dissertation
for Ph.D., Northwest A & F University, Supervisor:



RWP-C L BRI PUSE 1L Gtk 18 o 2 24 BT 7T 261

In vitro Inhibition of Polygonum cillinerve Polysaccharide on Swine transmissible gastroenteritis virus(TGEV)

ZhangY M, pp. 66-68.)

TN, KB, 8P, ZE. 2010, AL IR B R SN AN
BiJw B G M AL L[] b [ A R AR, 31(5): 710-
714. (Zhang W M, Zhang Y M, Guo K K, et al. 2011.
Active site selection of Polygounm taibaishanense Kung
extractives inhibiting bacterial and NDV in vitro[J]. Jour-
nal of Chinese Veterinary Medicine, 31(5): 710-714.)

B, LR, REE, 5. 2012 R LB BER AR A PR Al
JE 92 7R 15 (A 70 (). P A6 245 2 4+ &, 27(6): 548-550.
(zhao Q, Feng B P, Zhu X X, et a. 2012. Study on the
anti-HSV activity of total anthraguinone from Zhushagi
in vitro[J]. Northwest Pharmaceutical Journal, 27(6):
548-550.)

Cui JJ, Yuan JF, Zhang Z Q. 2010. Anti-oxidation activity of
the crude polysaccharides isolated from Polygonum cilli-
nerve (Nakai) Ohwi in immune suppressed mice{J]. Jour-
nal of Ethnopharmacology, 132(2): 512-517.

Ding L, Huang Y, Qian D, et a. 2014. TGEV nucleocapsid
protein induces cell cycle arrest and apoptosis through
activation of p53 signaling[J]. Biochemical and Bio-
physical Research Communications, 445(2): 497-503.

Enjuanes L, Almazan F, Ortego J. 2003. Virus- based vectors
for gene expression in mammalian cells: Coronavirus[J].
New Comprehensive Biochemistry, 38: 151-168.

Faccin-Galhardi L C, Yamamoto K A, Ray S, et a. 2012. The
in vitro antiviral property of Azadirachta indica polysac-
charides for Poliovirus[J]. Journal of Ethnopharmacol,
142(1): 86-90.

Gu JP Yue X W, Xing R, et al. 2012. Progress in genetically
engineered vaccines for Porcine transmissible gastroen-
teritis virus[J). Revue de Medecine Veterinaire, 163(3):
107-111.

Hel, Zhang Y M, Dong L J, et a. 2012. In vitro inhibition of

Transmissible gastroenteritis corona virus replication in
swine testicular cells by short hairpin RNAS targeting
the ORF7 gene[J]. Virology Journal, 9(1): 1-9.

Huang X Y,Wang D Y, Hu Y L, et a. 2008. Effect of sulfated
astragalus polysaccharide on cellular infectivity of infec-
tious bursal disease virug[J]. International Journal of Bi-
ological Macromolecules, 42: 166-171.

Mason H S, Herbst-Kralovetz M M. 2012. Plant-derived anti-
gens as mucosal vaccines[J]. Mucosal Vaccines, 354:
101-120.

Ren X F, Meng F D, Yin JC, et al. 2011. Action mechanisms
of lithium chloride on cell infection by Transmissible
gastroenteritis coronavirus[J]. PloS one, 6(5): €18669.

Rotman Y, Noureddin M, Feld J J, et a. 2014. Effect of ribavi-
rin on vira kinetics and liver gene expression in chronic
hepatitis C[J]. Gut Online, 63(1): 161-169.

Wei ZY,Wang X B, Zhang H Y, et a. 2011. Inhibitory effects
of indigowoad root polysaccharides on Porcine reproduc-
tive and respiratory syndrome virus replication in vitro[J].
Antiviral Therapy, 16(3): 357-63.

Yang C W, Yang Y N, Liang P H, et a. 2007. Novel small-
molecule inhibitors of Transmissible gastroenteritis virus
[J. Antimicrobial Agents and Chemotherapy, 51(11):
3924-3931.

Zeuzem S, Jacobson | M, Baykal T, et a. 2014. Retreatment
of HCV with ABT-450/r-ombitasvir and dasabuvir with
ribavirin[J]. New England Journal of Medicine, 370
(17): 1604-1614.

Zhao X N, HuY L, Wang D, et a. 2011. Optimization of sul-
fated modification conditions of Tremella polysaccha
ride and effects of modifiers on cellular infectivity of
NDV[J]. International Journal of Biological Macromole-
cules, 49(1): 44-49.

(Frieshit 42 32A))



