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1. 2R EKRFFHHEFR, S 230031 ; 2. 8 RULFFEFHKLEEFTIT/ZHAEEHRBIAR TS/
A EE T REAEE ST, A0 230031

WE  NHR T ESIEH 1 (dihydrotanshinone T ,Di I )ZEARSMNE 3 AT HEME 15 9% 5 (porcine epidemic diar-
rhea virus, PEDV) i3l £ 1, & F CCK-8 A MR [/ B Di | X Vero FTPEC-J2 411 7 (4520 , 38 4o 52 i
PN it PCR VB [ EIGI0 [0] 45 200 s 2 14 B DU 2 4605 1074 DI 1 93T PEDV 16 Pk IR B 28R R 1Y
252 7 A6 PEDV Z i 09520, >R A F X073 745 Di T 5 PEDV MM EAEH . 2553 /R, Di | 54k
LU E R X Vero MNIPEC-J2 41 o B 254k, Di 1 860 W30 PEDV B3N KA 58 1A, H 2 B
B, A b B A B S b BEES AT M E PEDV B R . 45 RE0, Di | BASHL PEDV 1G4k, BEfS 41 %t
PEDV I ALR ) B0 S B B R 3 MR VR T, T LI S —FhiBeAE B4+ 3 PEDV IS IR R 16 T 2540

KA
hESZES  S852.6571;S853.7

¥ A7 M E 75 (porcine epidemic diarrhea, PED)
JE W AT YRR 5% 7 (porcine epidemic diarrhea vi-
rus, PEDV) 518 i — P 20tk | 55 B2 322 fl 1 0 1 1 1%
YU o X BT B b %, B TR R R R
QR R & 1 T el W Bl N 207 (1 N
PEDV J& T o~ e IRk B Ja 1A 9 5 1E 5 RNA K75
FCEE R 414 K 24 28 kb, 640 8 14 > TF ik 1) 132 4E
(open reading frame, ORF ) , H: /1 ORF lab fit 4 % )
Z J M (replicase polyprotein, PP1la #ll PPlab) , 7E
J% 7 £ 2 1 B (main protease, MP™ 1 FK 4 3C-like
protease, SCLP)ME IR , VI HI N Tl 24> Z 5k
B S I FNFL s ARG 8 10, AT RE 3 2 RNA 1Y
SRS, T M LE R BRI YL A il AR T
sk, H IR S S AR IR 75 b e BE DR ST R
55 NS TG 25 [ U TR, 2 i B Ry
HIF R I PoE R 2 25 W Ao H 2010 4 LA
K, PEDV 72 SR 7E B KB K, e i T 5 O
b, B A i 6 TR A B S L i
A, 3 T PR 20 1% v A8 S P B0 1 A SR AP AR
AAEN FEPCTT TR TF &35 B 97 3 S s LAA 5500 %

Wk H 9. 2025-07-07

TESISE L AT TS T s RN 5 iR 7R
SCERFRIRED A

XEHS 1000-2421(2026)03-0256-09

PEDV /&4 45t A vl .

w2 RGO B BTG ORI SRR AR B
A 2 ML AR, 32 BT B B
S T SR T L B AR BB s A R
KR 1 ERIEN BT, WK R T Z (Reseda luteo-
la 1.) A RE S M 400 1) 7 B PR IR I 258 5 AR 2 (se-
vere acute respiratory syndrome coronavirus, SARS-
CoV)ELK PEDV i MP© 3% P4, WA 1 BELfit 7 42 il o
T2 W% & (Scutellaria baicalensis Georgi) BEME
52 PN SARS-CoV HI Z¢ 2 1 (spike, S) 5 1L
5K K # e i 2 (angiotensin-converting enzyme 2,
ACE2) ZZ IR M85 & A R LIS 42 AT - 4i i
AN, 222 v 24 3 T s AR Uk L 4
AR R R TR A R AR LA T
TREEE ST, MR AR S TR R R

FFZ: (Salvia miltiorrhiza) MFRLR IR Z, 06
MAE P 25 ARG W), BA T AR, 8 28 1R
(IR, FA RO o3 T ALFE AR PR 1R 25 F IR
RS S A Y e AT B R B
A PR AR A S e Y D R B2

AW H  FR A ARFIEET H (32202801) s ZHUE A AARMHF AT H (2308085MC102) ; A8 BHE 15 K £ 11 (202204¢06020009 ) 5 %

BB R R B A5 AT (QN Y C-202509)
/N, E-mail :m18348001257@163.com
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M2 B PE . A2 | (dihydrotanshinone I
Di [ )EMFFZ RS —Fh KRG . PFR R
B, Di I X HA TS84T 18 (Helicobacter pylori) HAT .
EVURROR R 55 S 251k g = 20 [l Bl
fE M%7 i B 037 J8% 27 (influenza A virus, IAV) 2 H
Tk BAL RN FAE R (A CTER R, DI T 3R
BUASAIR B 22 A ey DA SRR i R AT e & 4 R
ML, SR, HETSCT DI 1 26X PEDV B A
PO T TG R N U . AR BESE R GV Di 1O
PEDV BY#NHIZCR , DU B P S AE B #5580 AT 1k
JEY5 5 T A N P 3, SR T AR BB B R 4 fit
B o

1 BRI

1.1 ARSHREARER

PEDV ~ AH2012/12 (GenBank  accession
KU646831) ¥ , i 7157548 4l 427 e 25 M A7F 2 B2 15
W, A YN A B 40 M (African green monkey kidney
cells, Vero) FlA% /N I K 4l i (porcine small intesti-
nal epithelial cell, IPEC-J2) B %8 3 T 75 L 50 & (R 17,
H B 1% T . 10% AR 4 1L 7 (fetal bovine serum,
FBS) i f DMEM H J5 3, T 37 °C 5040 CO, 4 g
HFRMh B IR
1.2 RXFFnik

Di [ 15 F MCE (MedChemExpress) /A A , & T
Z W (DMSO) , T — 80 Chif /7 ;s DMEM ¥ 37
5 FBS. 1XPBS Z& il ¥ [ Gibeo 22 7 ; 40 g 4%
5 K B PG 7 £ (cell counting Kit-8, CCK-8) |
2X M5 HiPer Realtime PCR Super mix i & 4 +
Jbmt R A R A BRZA ] s NovoScript®Plus All-in-
one 1st Strand ¢cDNA Synthesis SuperMix i 5| £ 4
T BB B A R AR T AR A
(BSA) I T ey 2 A S A BRA 7] 51000 PAGE#
OB P L iR & PVDE B T 2848 /R AE W)
B A R B PEDV-N 28 [ 8 v BEP A i 2
TR LB EARAE 5 R B-actin B vE BEHTAR . SDS-
PAGE & 1 FFEZE vl i 85 RNA Sl ialin) & i
i ECL b2 & 567 & (BeyoECL Moon) ) F 3
KA AR A BRI ) DAPLE W L 1 $38 X-100 11
T R FE R A R A HRP AR th 5t/ B
IgG &k (05 e hric IFkine J Bt/ B 1gG 1 F 2 130E
FHAAEYH ARG RA A

1.3 HpESHENE

B K SE B R Y Vero FIl TPEC-T2 40 g 32 b
T96 fLAR , 23 A A A A B2 Di 1 (0.000 4~400
pmol/L) i) DMEM #5 F2 ¥k . # 4 il & T 37 °C.5%
CO, R FA TR F 48 h )i , BEFLIN A CCK-8 &5 IF:
ARLEEE 2 h, fea T 450 nm P BRI LR, IF

TS )1 (Cy) o
~ Dwmﬂ*Dr\'e
Cy=—"1 =100
v Dy — Do g

1.4 Dil #PEDV &N

DR, # Vero 5L IPEC-J2 4 g 3570 T 12
fLAR, R A M B2 )5, B PEDV 76 2 R A &= vh
TR 3448 L N A T i 1 P i 52 TS [ 4% AN [R] 2%
{F 4% PEDV : Vero 4fl il (MOI=0.01, Jig iff Ji = ik
& 8 pg/mL) 5 IPEC-J2 4l is (MOI=0.1, Jif& i} Jit &
WeBE 5 pg/ml) , {2 Ffr 241 it A AR ] o) 8] 5 38 21 AH 3T
(R SR L TR B/ T B A AR ZERE D 4 I ACAS [F]
FRE R Di L AR s 3 AL, IR
B T BR AL (AU e 32 55 720 o B AR AR B T
37 C.5% CO,REFRM T 7% 24 h e , WA 4 M s 1
THIBRH TR 2 o 48 ' Graphpad 228, 3155
907 790 614 2 %80 20 0 55 4 Y& . (concentration of cyto-
toxicity 5020, CCs, RI7E 4H il #5452 46 530 50 % 1)
Y 2 A i AR I ) SZ AR S )

2) 9N i RT-PCR. WA B 4 i 5% L1 W 55
S Trizol ¥ 8% 78 RNA $2 B 7 & 42 B
RNA, HI T4 X FAAX 2 1 RT-PCRAGI , B f5
HEAT 5% 33145 cDNA, DL 2>XM5 HiPer Realtime
PCR Super mix J IR , ffi 1% PEDV—N %& 4]
MRESPES AT 3G b IE 514 P1:5'-TAC-
TAAGCGTAACATCCTGCC-3'; J2 6] 5| ¥ P2.
5-GTAGTACCAATAACAACCGAAGC-3) . =
WERRIE A+ 95 “CHIASE 1 min; 95 CA8 1 10 5,60 CiB
k155,72 ‘CHEAH 34 s, L ASAEIR . @S H
PEDV-186 b Bt ¥ 5 21 TR A R b o fi , s 25 3 A1
20 % DB AT 40 % 5@ B RT-PCR A, $158 H 30 61
I Di T B2 Hi e K00 R BE (half maximal inhibitory
concentration, ICy,, BP 2534 5255 1 E 5 AL 50 % fre KL
Nf B A2 3R ) | B TR B AR B ST(A K
S FER) . Si=Ceso/Iesoo

3) TCID 5 M0 5 5 500 32 o 4 J % 1) 4 B M 2
SRS, B E W HEAT RS . K T B2 Vero 4
JHL B 96 FL A H , K A DU 7 W AT 10 £ 3R 80 A R



258 LRI I NI <3 4

o545 3%

(107 '~10"%) , BABEEE A 96 FLAZ (100 pL/fL) , F
37°C.5% CO BTN TR . HWEIF L sk 4l
W AE RN (CPE) , 1 295 15 X0 B AL 4 A AS 15 13 98T
B E728 o f% 5 R ] Reed-Muench ¥ i1 55 9% 7% 1
TCIDs.

4)7E [ 5 % BNk (Western blot, WB) . i
RIPA i 24 0B, 25 WAk i T A M b 3
J& . #E1T SDS-PAGE HLyk . Bl J5 8% | AR % 2
PVDF 5, H1 5% BiAg 4 U = i & 04 1 he 40 5 A
BT PEDV-N 2 11 5 58 B e 44 (1: 10 000) F1 R 4t
B-actin BT FEHLAR(1:10 000) ,4 CHEF LR . [l
—PuJE A HRP #7id B9 th £ 50 /h B 1gG 9L
(1:10 000), =HEMWHF 1 h, KA ECL &K
W5, JFi g Image TR 5545 HEAT IR FEARL /0 HT

5) [a] 322 4 7F ¢ 63k 56 (indirect immunofluores-
cence assay, IFA) . AL 4% Z R H R E 15 min
Jii, J30.3% Triton X-100 &AL AL FE 10 min, FE 5 VA&
5% BSA By E AW 37 CEFA 1 he A BBt PEDV-
N&E AR pEpUA, 4 CHE IR . ZIEMAZAL
Fehric P/ R 1gG — P, EHRBOLIFE 1 h,
Je#FH DAPLA A M AZ 2E 47 4o 0, 25 R & 10~
15 he 7EZEGH B WA B WS RERIE .

1.5 PEDVE#IEH+ DI [ (EAMBINEE

DRI . 45 4.0 pmol/L Di I 5 545 MOI K
PEDV IR & 5 &Y Vero i, 4 “CUE B 1 h, W 240 ifg
FEA il 3 RT-qPCR #F4 790 B Jk PR 2 AH X 8 o

2)¥i Bt N1k . PEDV Bt Vero 4 , 4 “CI Fff
1hIEFFEIRER, MADI 1,37 ‘CHEF 1 h, W40
Mo 3547 RT-qPCR AN & B0 .

Wil PEDVIERGLAIMI 2 h 5 MADI T,
RS4R3 10 h, SR A A 38 i RT-qPCR £
D 75 RNA & il KF .

4) 9% BB . PEDV B YL 40 i 10 h J5 fin A
Di |, 4k2: 5555 2 24 h, WA BB W, R FH 46 X0 22 1
RT-PCR il Bk ()55 2 2 A 4 95 DK
1.6 AEHZEAXTDI ] i PEDV R RIEME

Fp VAR Di T 78 A [FIAE I T B400% 2 8508
W T AR 2 ) Lk T .

DFiALB ., M2 Di [ Wik 2 b5,
PEDV (MOI=0.05) W [ff 1 h, %58 i , PBS i ¥k )
R AR AR S RE T 24 h WU i .

2)d4b B ¥ Di [ 5 PEDV(MOI=0.05) R &
J [R5 A 2B, W2 B 1 h S 35 25 TR A, PBS T

WA RN R B Di | 4R Ak S35 5% 24 h,
WA i o

3)JEkbHE . PEDV WL} 1 h )5 7% 8, PBS 1%
e, IMAR R Di 1, 4kSebs 5% 24 h U B

4) R, MR RV B (0.5.1.0.2.0.4.0
umol/L)Di I FiAb¥E 2 h )5 , B4y & 4 [F] vk B2 Di [
5 PEDV (MOI=0.05) () 4E £33, 3L & 24 h, e
L IE I TR R4 X 2 B RT-PCR.

1.7 Dil 5PEDV M E B EM ATl

HPEAL DI 1 5 PEDV MP° 1Y 255 1 1, i 1]
AutoDock Vina 1.2.2 (http://autodock. scripps. edu/)
AT X D T B9 T 45 EL A Pub-
Chem 2402 72 (CID : 11425923) , PEDV MP™ S A 25 #4)
U F PDB(ID: 5HYO, 4 $E% 2.10 A) . FIJH Py-
MOL A X 537 % e 485 R A7 o] AL 7R | 43 B L
giaA S EAEN.

1.8 ZitHA*

IR R DL P S R 22" )y ko .
GraphPad Prism 9.0 #1722 8 e Ge it 40t . 40 L
3R I 5 2 90 M (one-way ANOVA) , i 2
P K S % 8 K *, P<<0.05; %%, P<C0.01; %%, P<<
0.001,

2 FHRE5HMH

2.1 DIl WHEMEBZESHF

AR I 2 SR R B DI LR T
Vero 5 IPEC-J2 4 Jfl () 77 1% 5 35 5 20 M B B a3
TE Vero 4L, 0.4 pmol/L Di T &b 320 2 Jf 773 %8
T 95%, 1l 4.0 pmol /1 &b BEAL AR F57E 800 LA L
(B 1A) . 78 IPEC-J2 4 ff b, Bl Di T ¥ Ji2 35 51
4.0 pmol/L, 4f il £7 i AT 4E #5775 10026 LA | (&
1B). 253, Y Di L IEAE T 4.0 pmol /L B,
X 2 P A TR A 5 s PRI R AR B AR
M, J5 SR I 4% 4.0 pmol /L AE Ky fe s VE VR 32, L
Di [ X} Vero F1TPEC-J2 40 a1y CC50 4351 2k 49.92 Fi1
111.8 ymol/L.,
2.2 Dil Xt PEDV Bt s i HI2 R

K VEAR Di T X PEDV & i (400 il /5 38 2 46
%5 1 RT-PCR, TCIDy,. Western blot } IFA % J5
HEATEE . 4a% e RT-PCR 45 R R, 7F Vero
MIPEC-J2 40, BE#% Di [ ¥ T, PEDV J: 5
2H 48 DUEGZ W R A1 5 24 vk B2 5 31 2.0 pmol /L K DL |
BF 0 2 4 DUEROR Sk 350K T 5 X B 21 (P<<0.001,
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150 -
A 150 B
= >
% ns  ns E
= 100 5 _E 100} LR T T
3 )
(&)}
IS 8
50 @ 50 ek
& &
=2 =
B E
0 ' |
N > ¥ N 0
NN N S ¥ ¥ Q O Yy Qo
SO SIS S
& © NN S o o
Dil /(p mol/L) Dil /(p mol/L)

A:Vero il Vero cells; B: IPEC-J2 4l il IPEC-J2 cells. 25 /R AN HE 5 %) B4 [ /776 B & P22 5% . Asterisks indicate significant differ-
ences compared with the control group.ns, P=>0.05. *, P<<0.05; *+*, P<C0.001. T [d] The same below.
1 Dil #AfastEiieg
Fig.1 Di I cytotoxicity test

2) o TCIDy ik 5 45 R i — P £ W, 7E 0.5~4.0
pmol/L B, Di T AT 5] e 44 58 4 b 3% AP s 27 ¥ B2 (14
3). Western blot 45 % g 78 , PEDV N4 [ % ik /K
B Di [ e B 5 i B &R B, 7€ 2.0 pmol/L K DA |
W Rk B E M (E4) . IFA Z5 R BN,
I B R 0.9 AT 5 I 24 1 vk B i ek 55, 7E 4.0
pmol/L Di [ Zb¥RZ rh (55 AW K (K 5) ., &
J1E, HAE Vero M IPEC-J2 40 g & %F PEDV & i
(9 1C -, 351 J2: 3.871.2.443 pmol/L, IS 435 4 12.9
M45.8, RZERFZW, Di I GBS LIS MRH T A
AN H PEDV (3958 .

A B
25

A 23 ®
FEus 5%
= S = S 2
gZ 10 £z
£ :El
=" 05 =z

0700 05 1.0 20 40
Dil /(p mol/L)

00 05 1.0 2.0 4.0
Dil /( mol/L)

A:Vero 4ifffi 1 PEDV #5 LU PEDV copy number in Vero cells;
B:IPEC-J2 41 {a*h PEDV # Il %t PEDV copy number in [PEC-J2

cells.
B2 AREREDI |t PEDV# KM
Fig.2 Effects of different concentrations of

Di [ on PEDV copy number
2.3 Dil X PEDV &5 E# &M R
oW Di 1 AE B AR A R 0 25 B B A
3 SRS 5 X 2 R R A SR AR R Y
2 (& 6A) o 72 W BB Be , Di 1 4b B 40 PEDV
mRNA K5 %} BEZHAH L JC i 2 25 & (P>>0.05, A

Virus titer

555 & (log,, TCID,,/0.1 mL)

00 05 10 20 40
Dil /(. mol/L)

B3R A3 5 B (A A B 25 5. Asterisks indicate
significant differences compared with the control group.**, P<<0.01.
“FIF] The same below.

3 AERE DIl % PEDV fm&Hi# EH &0
Fig.3 Effects of different concentrations
of Di I on the virus titer of PEDV

PEDV =  + + + + o+
Di 1 /(mol/L) - - 0.5 1 3 4
PEDV-N D S w— 58 ku
- t
B -actin — a— o 43 ku

4 Western blot # i) R~ [5]#% £ Di | %F
PEDV-NE B RiZH N
Fig.4 Effects of different concentrations of
Di on PEDV-N protein expression were
determined by Western blot

6B) , Ut B Di I AN 52 5 2 W B . i 78 P9 AR B B
I 82 mRNA JK V- &g 2 T B (P<<0.01, K 6C) ; tE &
il B B, 96 B mRNA 7K B 2T B (P<<0.001 , &
6D ) 5 B AL A B 114 446 ) i 485 SR Al B s o B2 4 DL 4K
B EFEAT (P<<0.001, K 6E) ., X L4 K], Di [
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g L K o AR %45 %

MOCK

DAPI

Merge

PEDV+Di |

2.0

4.0

}LmnVL

g9, PEDV-N I 1 FHE {55 Green fluorescence , PEDV-N protein positive signal; # (15¢56 , 4 Jfi#% Blue fluorescence , nucleus.

B 5 IFA#{EDil X PEDV iE5ER 220
Fig.5 Effects of Di I on the replication of PEDV assessed by IFA
A z 15e B
2 0o 1 2 10 24h i E ns
| | | | H=
I | — - — _{ - — _j_ =
= 10F
R 4C g —
Attachment - ol
ke 4C Z
[mernallz?_lmn * = é 05k
il = z
Replication i P
FE g
Release = |
=m PEDV mm D | 4hFE Di | treatment — YFE Harvest = O0=hEDV PEDV-DI I
AL B Treatment
«
= 15 z 15 3 3 n
fﬁ '»: X 5 £
.,;.": 1.0+ ﬂ;; 1.0 :EQQ,’ . —_
= & E 2 &2
C =3 D s E B3
<4 T = =
T2 E & = Z
E 2 05F S a 05 e 1
2 & - 5
=i = L = =
T 00 ' £ 00 ! |
£ PEDV PEDV-Di | PEDV PEDV-Di | PEDV PEDV-Di |

A3 Treatment

Kb 3 Treatment Kb P Treatment

A:PEDV 4= iy W] 19 175 £ 2% 2 8 Simplified schematic of the PEDV life cycle; B: & BB Bt PEDV mRNA A1 %} %3k B Relative expres-

sion of PEDV mRNA during the attachment phase ; C: PIAL B PEDV mRNA [ #H%} 1k B Relative expression of PEDV mRNA during the

internalization phase; D: & il By Bt PEDV mRNA [ # %} % 15 1 Relative expression of PEDV mRNA during the replication phase; E : Bl B

B PEDV # 1%t PEDV copy number during the release phase.

B 6 Dil 3 PEDV £ A EA MR
Fig.6 Effects of Di I on stages of the PEDV life cycle

T EAE G N SRR B B R PR R
YEH .
24 AE%ZAFKXTDI] 3t PEDV KIS

Wt AL AR 25 257720 Di 1 X PEDV B458 1Y
sem (B 7A) , Kk BLER Iab 3 7 ok, e ab B |5 b2

Jo 4 b 37 2 34 A 5 2 10 e 1 2 (181 7C~E) .
e AL H 7 2 b, 4% W Di T ¥k 36 B A 8 3 )
YEF (P>0.05, &1 7B) . 45538, Di [ 78 5 # )
B SRR 5 I A B B0 B RO ok 3 R HLAE
FAML =2 2 A 7097 1 P Ak B A R B
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PEDV 8r
= ns ns E
LY . ;o LR
—_—t———— =, o
B
>
ey BE 4l
i B =<
A Pre-treatment [ ] D =
b E\ =
B S (5 | i&: ok
kO I I 1| z
Post-treatment =
i 0
[ [t 00 05 1.0 20 40
Dil /(. mol/L)
s T o 8F
E g g
# g 24 o
= ‘a, = a, = o,
c B3 5 = g B3
= &< & -
e ¥ =z
® ¥ ¥
= : =
= x [~
0 0
00 05 1.0 20 40 00 05 1.0 20 40 00 05 1.0 20 40

Dil /(. mol/L) Dil /(p mol/L) Dil /(. mol/L)

A AR 25 2577 B i fk 7R B & Simplified schematic of different administration routes ; B: b #4525 75 20 F PEDV # DL %t PEDV copy
number under pre-treatment administration; C: 2425 2577 30T PEDV # 1L PEDV copy number under co-treatment administration; D &
A 25 2577 :CF PEDV 4% 0L PEDV copy number under post-treatment administration; E: 2= 4b 145 2575 X F PEDV # L% PEDV copy
number under all-treatment administration.

7 TR DI X4 PEDV HHM
Fig. 7 Effects of Di | on PEDV under different administration routes
2.5 Dil 5PEDV M°EHFEMAH Wk E 454 F PEDV M st 048 IR 5 24
WFFE W], Di T A48 ] SARS SR R A9 MPoJf JEIR 7k Ak (f1 4% Q8 . N112,Y117,1140, 1151, E291
MHIHIEES . KT PEDV [RJE R RE E, R A4 R294.Q295.G298) T I B 4 A0 B AE H L 45 4 g
FRHEI G DI 1 5 PEDV M (AR EAEH . i —3.70X10* J/mol, #i/R & Z M BA 5 R M 5
F AutoDock Vina v.1.2. 2 73l g, Di 1 G @i stttk (&8).

A B

A:Di I 5§PEDV M™ By %54 75 2t Binding mode of Di T and PEDV MP°; B: PyMOL #% {4 5l 71 [ 45 45 48 1) = 4k 5 #4) Three-dimensional
structures of the binding pockets were showed by PyMOL software ; % (1375 Di T , 4% {4 fl1 4% (2.3 /8 PEDV MPZE [ Purple indicates Di T ,
while orange and green indicate PEDV M protein.

8 Dil 5PEDV M & & ~EE
Fig.8 Schematic diagram of Di | binding to PEDV MP®

3 i i TR TE AL T B R AT ik, WL, FFAREY
VEAESR  PEDV RMk 5 78 5L 2 | & 1958 AR 7 AW FAE ST PEDV B A9 259 W45t aa vl .
AR FEEEAE LA SEE G S Wi PEDV, X428k HET, BB R R, KR =W E§il PEDV
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o545 3%

ST AT RS . PSR —F i B
Mz it & S A FHB R C SRR B DI 1 %%
ZREYE RS o BT O R BTG P A TE BT
Ja B 7 VR 235 . P R C AT o 0 ) SARS-
CoV-2 S 7S IR E HAZ L B TE B, , 75 455 BE T 7
el PHEYIR B S B ER B THUR SRl At A2, i
i SARS-CoV-2 12 ASEAN M5 A # 2 nl 3 i 3
1% TLR3/NF-«kB {551 2 i TH0 2R Kk, WA
R i PRRSV YL i Di I 4 i SARS-CoV
MP F1 28 K K H B (papain-like protease , PLP™) [
SIS FEHT SARS-CoV 7 € b 4%
SRIGPUIR BTGV o JETFFS 00 M o 76 B 2 7 T
1 5 A5G DN Di T Al BE R A 2 &1 PEDV 197
J1o FI, ARSI CCK-8 BIESE T Di [ 754 %%
W E T X Vero MITPEC-12 400 G i % #:%k . 9E—4
1Y B B S5 40 (AL 45 981 5t RT-PCR., Western
blot IFA F TCIDs, M ) E B, Di T fi LA 4 14
J5 S F I PEDV (43 H 240 &2 i f s (A . B
FERIL,Di I EZAERT T 2E 9 Ak 52 SRy
Bro eSS )7 0 Jeab B 5 b B K 42 4b 38
R G AR TR R . R SR A
G T DI T RUELS A T PEDV MY 36 PE 148,
5 A H TR IR Y L R A A BAE T, 4275 Di |
X PEDV 9 40 il £ F 1T 68 5 L8 ) Mo A7 56, S
T PEDV B #8524 40 .

PR 2541 PEDV BIF 5 5 1T , Li 26172 % 50080 vk i
(50 pmol /L) i fz 2 Al i PEDV i 45 % B B A% 1~2
ANECEG, TIAWFFE A Di 1 £E 2 umol /L EIVAT 35 21 41
U BOR 78 4 pmol /L A6 75 375 I R O 3k 2~3
ARG, o TSR . AR IR Rm,
H S AE 5 pmol/L X PEDV i RNA f41 ] 28y
56.73% , 1 Di 1 7€ 4 pmol/L B4 1k 70.63 %,
b R B FERE 1 o AR IS{E S
5 TR IR MOT 25 8 F B A R B 22 R I # 28 210
AT UL, Di T e 5T PEDV J7 i 2 AT K4 19 37 H Rl
5t PEDV R B GG TH 8 S & 1 578 E 400
SZARBYSEA A B A A BN R R A
) N i TSl S B e e | S A
220 g st ) 45 R B T N 5 A
JE T N IR - R R AR v [ A 2 25 R 7
TS X i B A R O AR R Z R T
S, U Huan 252 SE S0 R E TILK R BE TR AR
AL PEDV W FRE L P Ak | A2 dhl R 25 5 o R oK 9

RIRHE R AR H s 15 2 i 5 4 %€, 38 7T 2 i
PEDV i M 4IIA T, ARBFGE R, Di T 7655 5 W% B
7y B R T A 2 40 i 5, %5 PEDV B9 mRNA 2634 76 i
e, BRI HRE VR A B . SR, FERS B N AL
52 K BT B A Di 1, ¥ fiE B FE K PEDV
mRNA 7K, U B 00 75 AL i) = 2 38 5 BH D e e
R WOCHEER T e, HoDi L fE e 4b B 33 %
Je Ab B 77 20T YRR SOl PEDV & i, iF— 25 %k
AR B S IR YT 7 T BT g ).

AWF5E K Di | 3T PEDV i& M 4L T J13iF
Pt AL EARAE MUK A TR IR AR . Ak T LA
i I F A B ARG H R HEAPE DI 1 5 PEDV
M (R 25 G R A B 9O iR B B G B A5 RS 5K
56 5 UE X M i 0 BE ) o IR AN ST DI T X
PEDV A= fii Ji JH 4% Bt Be 5 e 15F, &2 1 B Bt (2~10 h)
ATH AL 5 350 4 W 00 o8 e 0 e 3o A B ] 7
BHA B oAb, Di L AE R P2 rh 2R 5 4 i 1
W2 — , Ko 5 ai b B A K. ARBF G AUAE 40
J7K-F FIESE T Di I BA W #E 5L PEDV i HE =
PRSI Z AR AR X B — | Tk 58 ALK 5 24 1
GRE A 2R sh 1 2E L O TR I B RIVE T, B
B RETE T AR Sl A N & H8E ) 45 DT A7 o W
PRI, S S ATF 9T 75 L 1 S AT PEDV IR YL A
HE—2PEA Di T AR BTG #3500
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Inhibitory effect of dihydrotanshinone [ on porcine epidemic
diarrhea virus (PEDV) in vitro

HAO Xiaolong"?, WU Zhuoya"*, PAN Xiaocheng”, DAI Yin*,ZHOU Jie', WANG Jieru®

1.College of Veterinary Medicine , Anhui Agricultural University, Hefei 230031, China;
2.Institute of Animal Husbandry and Veterinary Medicine , Anhui Academy of Agricultural Sciences/
Anhui Province Livestock and Poultry Epidemic Diseases Research Center/
Anhui Provincial Key Laboratory of Livestock and Poultry Product Safety, Hefei 230031, China

Abstract The CCK-8 assay was used to detect the effect of different concentrations of dihydrotanshi-
none | (Dil ) on the viability of Vero and IPEC-J2 cells to study the inhibitory effect of Di I on porcine
epidemic diarrhea virus (PEDV') in vitro. Methods including real-time fluorescence quantitative PCR(RT-
qPCR) , Western blot, indirect immunofluorescence, and virus titer assay were used to evaluate the anti
PEDV activity of Di [ . The effects of different administration methods on the replication of PEDV were
investigated. Molecular docking method was used to evaluate the interaction between Di [ and PEDV
M. The results showed that Di I had no significant toxicity to Vero and IPEC-J2 cells at the concentra-
tions used in subsequent experiments. Di | significantly inhibited the gene expression and protein synthesis
of PEDV in a dose-dependent manner. Full-treatment, co-treatment, and post-treatment all significantly
inhibited the replication of PEDV. It is indicated that Di I has anti PEDV activity and can exert inhibitory
effects on key stages including invasion, replication, and release of PEDV, making it a potential candidate
drug against PEDV infection.

Keywords dihydrotanshinone 1(Dil) ; porcine epidemic diarrhea virus (PEDV) ; inhibition in vitro;
therapeutic agent
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