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Abstract: Porcine epidemic diarrhea virus ( PEDV ) causes a coronavirus disease characterized by vomiting, acute diarrhea,
dehydration, and up to 100% mortality in piglets, leading to huge economic losses in the global swine industry. Vaccination remains the most
effective way to prevent and control PED. However, the existing vaccines no longer provide sufficient protective immunity against the new
emerging PEDV variants. Natural compounds have the advantages of wide sources, diverse effects, low side effects and little drug-resistance,
and were proved to have the activities against PEDV, showing a broad application prospect. Hereby we gather and discuss the current
information about the anti-PEDV activities of natural compounds including plant-derived products, single medicinal herb exiracts, Chinese
herbal compound preparation, microbial metabolites, compounds derived from algae and animals, aiming to provide insights and references
for the development of potential anti-PEDV drugs.
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FYRTESE P . DEETR v . VS0 e AR R E 2
TEEASE . RMNZE BE M 8 Sk . 0 B B Ak
W AU il S % BRI, XE T IRAT A PEDV A8 5
BERR I TR RO T AR WS, A VT ST R AR T
TR TR AN W B R A 2 s

RIRF=Y e —FORIEF 3. Y. HEY.
B DA KRR A 0 v B AR s LA,
AR BT ZHE . SRR . RIVE AR DL AN
Gy A SRR . AR, BORER Z I &
MItHER T R EA T PEDV RGP, JF
H AR KRG A 245 52 7 i 59 ELA R i g T
W L AR R R RAR | R 2GR .
TN U . S RIS IR KSR )
FEHL PEDV WWF 5 BURSEATAEAR, LU A 4T PEDV
5P BIHI PR AL S S
1 HEZHREYR
L1 ZHmEMEY

KR Z W R EN ), BA T 2Pt Ef.
PR . B IR AN S PR s Y, B
FAT-H25 SO ih RDEHAS I LK S RE i
HKIET Z R B 285 BT A 4T PEDV )68,
Lee %5 10 JELAY SR Bz 32 B 22 50 SO i E 52 HAS
P PEDV LB VE AT, T LA i X 4 g i) oz ot
FRA, BEFERHEES ML, s
KB U U8 Z2 B RE RS BILAS PEDV X 240 Jfd (1% W B -
P 2 B 5 R A SORE AR IR IR 40, B OR Th ik
Ui 22 W T R TE Ao LG I N D) R R HE BT BN M
AR T v B TR AR U AN RE RS A Vero ZHAE T
PEDV (5 i, 1 HAE ARG PEDV % ¥ 1 5
B FRE S, BERE ST LIS sIgA . IFN-y il
1L-6 [ 7= A, 2% BH ¥ 16 2o i ol 3 s AL AR S 92 s o
RYEPURTRINEE, o HIME PEDV R Y g
B HA BTG @B W Z AL, Chen 257
JRER KRR P S E 4 2R (PCPLLL,
PCP1.2. PCP2.1 fl PCP2.2), ¥JE.##| PEDV 1
FE BTS2, I H PCP2.1 1 PCP2.2 i A BH K PEDV
FEAM . FEEIZBIN s B s 3 Fh 2
B9 i ( AOFP1-AOFP3 ), H: v AOFP3 fE i & [%
ik PEDV J&RYLIE 155 1 40 R 28 RIS 22T B2, W] A 4

2P AARTE M, SR AOFP3 W] Al iE o 1 5
BT E AT M R IEHOR TR T PEDV YL
S ™ A KR B9 & 4 (reactive oxygen species,
ROS), T ROS J&5 | 5 118 2 B s 1) 5 200 [
W25 & PEDV YL e 4 [ W . 4 A T
PR J5 9 LS8 P SR R 2R 1l PEDV R S0
i A Wi S RE RS R UE B A 4, I HL ROS 7E9 5
JRYLAY Vero H1 A RELEBRKHE, (K PEDV i/
SR ROS A B FAMHIR R A L &g
XF 803 RS W THUR RE IR, KB 25 Rk G
HABSRME PEDV (3%, Hpg 7 M ibs R
FPUATEYE, JF HLRENS B B FRAIK PEDV LA T
A=A ROS.  FiRAE IR 2 B9 JFok PEDV
A BRI HcR, AR A . it A K
itk ERBEPUAERENAMN . K, HEixd T
Z YL PEDV [WAFIE L= Sh ik, I K% 4
PETCHARAE, 52T SR (A0 A 5 Al IR 22 4k
.
1.2 HEREAAESY

B AL A W 22 Tl K SR 25 ) 1) B 0 P R
nZ—, HAEBREER. Pome. ek, s
PR S A T RE . HAEDT PEDV Byl
ot PR T WA R B AN TR
PEDV #EHRER A HURREIGE D L% Y RS
FX S Hr I A 2 5 PEDV 25 1 3CLpro 7
M EAERC R, il 0025k 3CLpro & [1AIZHOE
YR B BB HORUE S K 26855 3CLpro FE R PE MY
SEAIE RIS T, SR TR E . BT
B RZHN, Mt & -7- BT (Q7R). AR M
AR B R AR WA 2R A A ) B R BT PEDV TE M,
HAr DL Q7R By s ek, iz AW £ 520 PEDV
JEYL AW HR I BT A O R L R A TS
IE S B i 28 Ak A 4 T 3 o) AT R A FH ARG B ek
Y G ROS T AIEGREEIGE, {H Song 251 F
FH Q7R XF PEDV U9k 8 IG PEAF T IESE, Q7R FRAEAK
T HB AL R PEDV (3458, e 55
Wit B 222, 0 B AR 1 S 4 & 45 PEDV
WA TR — 2P E 9. APl 4 I A6 U 2 T
(IR S, PR IE S H BB M H PEDV XF
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2 A YL I BN AR LTGRO SRSy
FX R EE M B A BT UE S, B e S 2 B0k
o EE M AR 1 M o0 1 21 e S R TR R 1 S
M M TG, LHETORSIER 7, s,
BB B W UE 52 4E TGEV H1 SARS-CoV-2 &5 HoAth s bk
I B S L B RO, T L I H A
K BUERIR R SRR A 1T i Rk
ML A Y9t PEDV MHF 50k A, H 2R i 4
I VEF T PEDV 18R G I 2 FE B0 #3161
REEFILEREE FRREE (epigallocatechin
gallate, EGCG) JEMit i ZMZEHEMIY, HA) 2
(R EETEE . W] Wang 25 1 16 5] EGCG HA
M PEDV B9AEH], BfJS Huan 25 11 5IESZ, EGCG
i i BH A% PEDV B 5 . Az, &l Fn 4l 4 &k 4
PURTERON . AN, EGCG ¥ & ML B A5 HT SARS-
CoV-2 HIVERT, TG R AAM N 38 56 38 S /N BB e
W55, EGCG 1] & {ik SARS-CoV-2 s 1>, 5@
1 ANy Bl 1 AR ], EGCG ] 55
R #E 3CLpro Fl PLPro 25 FABGZS &, I FELAS 9 2
S HIIFE SRR TR R RON ™ BRI
34 S PP AR B LA P A TS R ) RS
E 5B M Vero 41 il vh PEDV B3G5, 3 1 4>+
XD RE IR B R AR, b GW TS
PEDV 3CLpro 454 FEBAAG & IR0 T5 1, DA & 44
FoRaEEER s
1.3 A5
WIERHAPIRENER ., PURE . ST
0 R I A PG B Ak, R R 45 2 R B i R
XF PEDV (152 il F1 4 2 e 2 B 8 i dhlfE,, IF B
U 55 PEDV 75 S 19 40 g U8 T 2 %o Wang 28 1%
FDA HEAER 911 Fh K AR 7=y vh i e 3] 4 Fh @ 240
PEDV &Y iG MY  ( bl . A5 B0,
R AT VAR B S TR RS TER ), %
LR AR R ROE ok & W R 24 o - ) o Wz T - 1
5 PEDV 3CLpro 45 & BB 8 1RG0 PE,
M R ESUR R, I HX AL RERE#K 3CLpro 1Y
W AN TGEV S 258 5P 2 G 10 8 ( PRRSV)
FEJEFHTE A 78 (SVA ) A TREF R RIaCR
P U o] L 2 A R 7R 96 97 AN T B PEDV R e e o AR

KEYBHET1 o w5 = RAIZERIH (homoharringtonine,
HHT) JEAA7EF = RZ B —F TRy et
20 B 1 S A AE Ak, FLAEBT PEDV Bt s HL
ARG TS RMEIAE T PEDV 35, if 2~
1697 PEDV &Y (144, HHT SR P BRAFA 4
L
1.4 23FELEY

HERERELG Ry, RS ER
TR IR SIS PEDV A BRI a8 77, 8 FHAR
Joi 5 E A RIS, FRARZY 500 N & & ka2
TR AE R & i #8315 85 11 B (high mobility group
box-1, HMGB1 ) M#ifils], WL T PEDV By
LA HMGB1 A5 (4 40 58 0 S0, DT s
PEDV B B I BRAEAR 24 DUH B8 g S AR
FAK S FG A AE AR 250 R 1 H SRR s ST
L IR T PEDV 5 1E 0 kA, MHAL
WA o~ ) SR B TP 2 B S R Y 7 R R RS
IV PEDV GG YE, Haxsefb5 Y7 20
umol/L V& B T % 2R JLP- I st s 2,
1.5 HAibEEMA

W24 09 N TiE A (levistolide A, LA) & M2y
JIE R R BEAS Y g R AK, 7EHL PEDV &y
FILH AT ISR . FEI B 0T 200 HE P R o 8 2 B
Br, LA ML IH4E ROS A5 19 PN 5T I 0L 33 52 1 & 4%
POREEAER 7. Yang % 2% ML ZEAE 55 Y 4 Rl
A=A G YiE A PEDV SE R 4 s ) 24
SR BT R R B G AR, R PR B P 7
Wt BEIS, TN SO B KU 1 FR gl 2 4 o
Ay BT M E o A PEDV S5 i1k &8, Tt
JE— MG R BAE W BUR ST R, @
98 A% A 7 2R VRIS 2 11 06 R FR B U BE TG
P20, 2019 4, ZERIF ST AT A SO TS XU - o
G B3 2 By o 38 2o A T 1 A T R AR
ffHi PEDV Sk 17,
2 BRAPEAREIY

PSR R DL 2 B R R AR, B
HhuEgs. PR, bk, BiiEaT LA S LA G
RESFIIRE, PO UESCHAEDT PEDV B vk #8122
R, Xu % & B 25 SR HUY 78 PEDV & il JA
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A B 0 A SR VR, L RE L KO mE R T
S ) 2 5 R 4 M B 1 i SE k. [mlEsE, L 100
me/kg B 7] 28 FHEIRATFAE IS, ARG PEDV 141
EA BRI ER, APREAAETEL . I6IARAE
RSB AL B AL L TR 2540, mit
A UL LS AR B LA AT BT PDEV 6 1 R0V 7E (14
WM . Cho 45 ) B E T 333 Rl F A K
RPN PEDV M, & PG L2 A
HAME PEDV BEFH A 1E T, Forh s e 22 14
FREETE PRI T 4440, HXTIE SR, B
W R E AR R KR R IR N E YL T PEDV 1144
A HAR T, R B R A . 200 A TE S A%
BRI A B GE, R EERE R R
PEDV Zhak "2 R RA 2 R R, A
T BN E I A RO, B P RS O
AN EIE T S 1T A R T A0 P T 3R
5, ISR RPUREERE S - HORDIE SR
fEw . AR, praitear, HA RS RS R NE
M, mre iz AR Sk AR, ORI
YIIBTR FE D RE MR HTZ A, LR I K IR 2
Yyel @ A0 PEDV 55 A0 41 08 T e 15 & By
B R HEBURAEEYE, I AR REREREME PEDV IS
RAESLIT ™ BOARSREBCY b 50 T M R 25450
PRGN 4, T3 B SR A L SRR 7 R 1
PECBEUESE,  F AT DL BOR FE BT ik e vh 2L
AR R . R B R 25 R vE
Wi, Trinh 25 0 EET 17 RS FIAEYIK IR Z,
WO RYIPL PEDV 160, LB 14 Fiigdr /K
RISV 4 PRI E) OSSR A om a1
T LA KBTS 1) £ B AR P T M dpsi . AT
B2 RRYIT, M B2 BRI R BRI T A X
far o, AIVEFIAR, AT AGADRRES sl i 8 =X FH 2105
TR Y, SR BRI B 2GR I (9 A3 S 2
= Hhum s fE FPLHIREST , JoikARE Hfm R
Ry
3 PEHEFHF

525 2 SR BRIR YT 1 R AR P R Y
FafE, BRAM T HER CHHEIRR”, XERET P
EERY AR, PED 78 H 2 B BEIE 8 B8 R IR

NG, BRI TS 0L R PO B
FIAR . RE . SRS 4L E RS R BUR RE
A XA PEDV WSO VER , o i B KIS
BEFII 0 B2 2 T R FEBUR S AL, B IEA RO
HEE . . SR rh 2532 O il a, A
AT, BN Wit L
TR WAL ARE RS I H] PEDV R385, 1 ELAE FH 2%
VS A B 7L S B A PR T B ™ i gz, Tl
ARUPERAFHE PED A3, SEFERWSERL, |
FEAp . SR04 22 b 2 41 R 0 A S T HL A
PEDV 458 f 76, A A% W B 5 7L Sk I il
A PSR T TR RS TS AT A ALEARA TS PED 1
Jepiae R TR R SR RE ST K
1R PEDV 1A R A N S 7 F 5 A
Z SR 2, oK REVERR PEDV J& i
HITHE, IGATRT L 86.67% ; HLAMEE KR Ii%E )7
GRS TE R AE A, TR A TR R
i D A, e 2 T R i 1 B
AL . BRFOTR I S AR NE M, (R
PR R E R RIOC, ke ML R Geiefg 1 10
FR SR SR R [ R R A
(42 5 AT R ARG, R T 2T iA
W 53.3%—-66.6% 1 LI TR FIREAL 60% LA HIA7HE
FET=3, I HRREACEA A 1 A K1 R R 1 R
Ak, Kim 2 RIS IEH T AT, B AR A
BRI E 7 20 PEDV AT RE EA T OR3P
PR, PEE I HNE ., Mo E RS MRy
AR A BEUGE, b, Bl ET
Z PR ERBR R 2 I PR LAY, ST DATRIEE I 6 99 B
TR AR TR AR, T FLS RE VR S PR g
JLIE, REACHR B B iR 461453 , [R]85 v 91
LB EYE, B2 S miE R .
4 TREXRRFW

R TA R AMYARA W RREEY R,
AR Z U5 R B IR S 22 Al e e ) B LA B
W EERL IVE ] o Griffithsin & WNHFVELLEE Griffithsia
spp. PRI o3 B B —Fh = H B R D BEEE 2R
VIR AR RATHL HIV PER, RS ZE90 1 PEDV
PDCOV 25 55 7 JB% Y 1) 35 Yk AH 4k Bl 52 1, 1
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PEDV J&Ye i, Griffithsin 8 12 BHL A 75 19 B 25 LA K
THea BELE A ML) (A4 R AEPTIR BERUN . 8 pg/mL
2 Griffithsin AT AR AL TP 24 80% PEDV )&y,
FLXT 40 JE P 1, T Griffithsin %} SARS-CoV
PDCoV S8 R B I 78 L B, 14+ B 5 bR
FHBRE N S R rEgh 4, HEWR#EEAR M. W
I, Griffithsin 761 & DU R AR A8 S BT
YT HAE RO WETENZEBIEE
Yy 5 BAT RIGFRIHE PEDV 51, Kwon 25 17 A48 3
T E PR 2 FifE PEDV JERYL BRI X 2 RNA
AR A BRI SR HIE N 2B Ry, I
LA 3 I A R S 0 BELASR B AR . FEILZ T,
Park 25 40t PR B P M E B 1 R RS 2SR
2B S YIREIN T SARS-CoV 3CL™ AyTEME, Ik
FEHT SARS-CoV HJRL. LA L, #BPEiT & 2 mhH
BENZWPOERE R, A IR
N 17
5 REMREY

WA AR Y BAA EE WA e, TR
P b, PUREE. PUANTE . s R T RN A EA R
VTS T R R B AR Y R O RE . RETETE R
(surfactin ) R AW R 2F AT 3™ 2E 09 —Fl s -C AR RO AR
07 R 2L 18 1 RO g R 2 TV M R, FLAE S| PEDV
S P R FETE B T, Yuan 25 570 R TR B 25 7
FF I 0 & B TP 3R B surfactin 20 FE PEDV JE 44 11
Vero 4 ifd & PR, surfactin 1] B $4E FH T 9% 54 F,
PUEAR 34 (15 ug/mL ) BV AT 5 43 s 25 00 5 )
VE R —Fh A8 Ik 4> F, surfactin 8 B 216 A 3| PEDV
PEIErh, TR (R PRS2 RN A MR, DA
7T SELUT 4 S 2 e 7 Ak, RIRTZ A T oG
WERRATRE IR, TR % PEDV e 7, 412
IR R B BRI RN R 5. SRR T8
ERVE LR TR 255 B T ( Streptomyces sp. ) 7= A4 B 5|
WA 25 254k & W) xiamycins 245 PT PEDV 3G Pk
Kim 25 20 AR 56 22 1 1 AC I b 28 52 1Y 3 ol
xiamycins (C-E), H xiamycin D 30 o s B 4k
FEE IR IR R IEPUR BRI M. ILAh, sk s
BRI A P B 2Rt AT 3 0 S 2 AR RN A i
FEPUREEIE M, [FIRHZY AT G PEDV LA S

() ERK1/2 11 p38MAPK 15 538 BE#0E ) N, (HARE
M) ROS 74, Wi7s 625 2 7] figid i A4 ERK1/2 1
p3SMAPK 3 % & FEHURG R IG1E 0 bR T B 241,
LA . M )™ A 14 22 1 (S B S A (ergosterol
peroxide, EP) R HPT PEDV i&M:, HAHAE
HHKTE PEDV R Epki T, 1 HAEREE AL, =il
TR BE R FEHUREETEE ™00 PEDV &L 7T 1
AR R IR T, DU I 7 1 5 A 4
JL AR (= A, T EP U AT 3 3 AR PEDV Jg e fif
SR M LR A 25, ] pS3 2 1 ik
FIROS A=, 22t PEDV i S A0 4R MO T S
6 FNIKIRERITE YR

HRERR H R e —Fh B A TR FL i g
NEWiR, HA RIGAFIUERPTRRCE, 8 ZHT
ot HAS AL s P Zhang 45 1 SIESE A B
Hlfs A BT PEDV ()RE, 0T 2l oA 758 i I
PRAEAR . MG ERIr, R IFNs KA A
KT RFIE, 7R R H b g ol Be i i I8 5 4L
TR N 25 S AR AR N RS K H5EPL PEDV Thig. [
I, FET T AERR R R4 a9 FL AR PE L 3E DA
W o355 R 8, BAT R BURRHa sl v 7. AR
BB R My e 5T, R B LR
PR ohRe. pEoE R B HA T PEDV 451 1Y
Uife, RAERREEEA KW ER T, BN ERA
2 L 5 7 42 ) SR R B Ak L IR,
BREAZXF TGEV 1 PDCoV L HATIMHITEE, FRAIH
M HA T UGG E L Beah, SR H
SEREN Y5 BB EAT B8 K PEDV WTEYE, AT
YR PEDV 4 2 Hofth bR s e o ) 2 AR
[ K ART=H1Ht PEDV AR A ML L& 1.
7 INEERZE

PED [ B 45 2 PRI Bt 2 1 S5 48 ol 1 KfE i 2 —
AT 928 1 X LA T B 22 Ff PEDV A8 SRR YL . K
SR LI SR TR M 2 . ZaRtR
(T TG 0 PED BB iR 44t T ol RE. 4k,
RO R 22 [ AF 5T 2 BT UESE T Hh BLZG JA A . Hamiep
GEEM . A IR RUE R . B
YRR R IR HAA BT PEDV RIS, il
PEDV [ s E2A (1) HERKKE ; (2) 1
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&1 i PEDV BHIRKF=H)
Table 1 Natural products against porcine epidemic diarrhea virus
G 1 185y el 3% ECs/1Cs FEFIBLE E PN
Compound/Component Source Classification Mechanism of action Reference
A2 AR ANE LiELVEZ (1.7+13) g/mL FELAS PEDV X 200 i (1 W5 B A= A [6]
YT E Lk RS liEL/EZ FHAT PEDV X 21 W ST e hilpe 2 e ke [7 ]
AT AR P 74300
HEEE REEHES [iEL/EZ Pl PEDV fY5Z ] 5 s AUA S )0 [8]
PCP1.1, 1.2, 2.1 f122 s [i:E7EZ i i PEDV 3458 5 BHWRN 2R A0 [9]
AOFP3 A [iEt7EZ e EAEPUA A, FRIR PEDV B [10]
1) ROS
Witz % HRELZY EGES 2.12-2.56 pmol/L. 5 PEDV 3CLpro 254 JF- i 25 11RIE 1 [13]
Wit 2% -7- BT izl CiEN 0.014 pg/mL SR PEDV B0 ha B B [14-15]
T WAL, ST 3.865 pmol/L A% PEDV L5 T ROS [16-17]
FRRAFILERBLE TR 40t Z 12.39 pmol/L BHAT PEDV I . AMR . S FZH 2 [19-20]
Lok E sl A (3.53+0.33) umol/L. 5 PEDV 3CLpro Z5-& J-4 i 2 [ B A0 15 [21]
R W A il PEDV RS HIANG1%E , WS aiis T adnE [ 22]
JHT- RN
i ot LW 3.447 pmol/L 5 PEDV 3CLpro 454 -4 2 (B4 1 [18]
1R = RAZ TR SR ERY) A 0.112 pmol/L il PEDV 378 [23]
HHR R =R BEASRS TR AN ] 5 e ap e s R A [ 24-25]
Lt AT Lo B il PEDV 1% il [26
WA I A B A Jif#S ENiles PAEE ROS /- ST BTN 5 il PEDV Xf [ 27
B NLIT TN
Oleanane triterpene 6, 9, %51 FI =S 0.28-0.93 pumol/L il PEDV & A [28]
11, 13
Coumarin compound 5 B A FEFEE (4.85+0.43) pmol/L il PEDV #ASEHE I SS B 15 % [29]
Phenolic compound 15, 16 #5805 XUk S 7.5-8.0 pumol/L 6 PEDV 195 1l [30]
FIEESREY) Ik FEAIGRERRL T 5 i) PEDV &1l [31]
FRAADKIRRY) A HhSRALISeE RNE 5 ik) PEDV 35 [32]
SHAEKIZEY) UL ikl PEDV 3451 5 JETT LA Gy U [32]
VN2t B ik PEDV i ANMJA 1 5 &A% PEDV 551 [ 34 ]
P K BER i 2 B AR ) P41 B SRL 1E 0.15 pg/mL W PEDV 35458 [35]
Griffithsin TRFLL 3 S| FHAT PEDV [9Ff25 5 T3 PEDV EAULm 1555 [44 ]
Phlorotannin compound 4, 5 ##EEIFE Lk 12.2-14.6 pmol/L i PEDV RNA R TAA A ; @k i gEmifi e [45]
P BHARR R R A
Surfactin Wi ZEFFA IRIK FEGAS] PEDV ZEErh, BHARRE R S 3 [47 ]
it RS
Xiamyein D HERETA WA 0.93 pmol/L ik PEDV 25938 1 ik [48]
R 1 EAERE TR FRIR IRt JE¥E ERK1/2 I p38MAPK @ i R FEHTGRE Y. [49 ]
S0 S A ) P A 5 1 FEAIGNTRRL Y 5 W ps3 EAREEER 50 ]
iz} ROS A K FAIC PEDV BEfe 15 S A 40t ) - S
FVRERR T g B3 Rz JAEEHLIR SR N A R RN AR R 354t PEDYV [12]
Tk
HE R SIPIRSIRAR GlPsN il PEDV A2 AR il [51]
SERME 28 EZ HAER IR [52]
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T e A . AR SIS G (3)
P A SO I SR ATLABTR B0V 5 (4) BAE

HEYSHE. RERTIFRERTRE. HE

BR. BMBE. Surfactin . ZAKEITELY
REEE, BEHH
wF, FAERRY ' 2tk

HECSRE. B’

fEE. BRYER

BEA. MEKIR
|

FHEEEPLRIHILIEINRE, AR ROS X 400 475 AR
FESC CFE 1),

ORISR, HE
R. BAHREEY

' . Receptor

HEEBER

lease of genome

RER
Viral attachme RNA genome

ERAHBEF

Trapglation of viral polymerase

HYZE. REIRT
JLZE. Griffithsin

/ Viral polymerass

WRE. €4

iral genome replication

EERNA ERASTHI

SEME RIER R
ROS Inflammation AER TR

RRSE,. AERHHE. &
BERMZFERRY. 2BR

REARTFILFER. H
R, BER. tH
BH. PEAREY

LR 37:5 3

Host immunity

/]ﬁﬁ#ﬁﬁm
Virion mature

HR. B

‘\‘ A genome

REEEERIEE
Vital genes transcriptiol
and translation

Nucleus

— |

B 1 FAEFEERAFWEERE PEDV 1S HIEH
Fig. 1 Different natural antiviral products target for the replication cycle of PEDV

S HET R B Z R AR WIAEST PEDV J5 TR H.
ABRBN N, (EARE B S B BT BL,
= SRR il R 2 ) 2 A vE . R, AR
PR EZ, R ZMXE IR, refartaE i
WAELARIE. [, BEX KR PHIHL PEDV L H]
AT VFZ AR RIRR, 25 4T PEDV 32 %
R A FRAILH, ARy o s SR BT 25
{ETEPEY, $T PEDV 3GME W) 5 s W36 A1 22 4k i
i, P 2 4R Y S IR (A5 B XTI L ]
K1 REAURHE LU S 1 g o AU A A fE
SFM T2 A 22 2 2 B BRI A A b e 24 A 0
S FGTIRTERLE],  XHC AR B 259 14 B il A
TP R A BRI R

S % 3k
(1] BGRT , A= BURAS % A THERE VS e 28 AR PiE R K
SROEN A IRFR bR [) ] . AR BERE R, 2020, 36 (12) :

ON

///////”’;% mENTES

_~r @—S

oM
GE%% — R

é&ffi‘%?)L%i S
Viral assembly FUER

— RRE#

Oleanane triterpene 6 ~13, Coumarin compound 5
Xiamycin D, Phlorotannin compound 4 ~ 5

229-238.

Cheng WY, Bai Y, Jia HJ, et al. Research progress on proteins of
PEDV antagonizing host innate immune responses [ ] ] . Biotechnol
Bull, 2020, 36 ( 12 ) : 229-238.

[2]Li ZW, Ma ZQ, Li Y, et al. Porcine epidemic diarrhea virus :
molecular mechanisms of attenuation and vaccines [ J | . Microb
Pathog, 2020, 149 : 104553.

[3] Li W, Zhang MJ, Zheng HJ, et al. Construction of a recombinant
porcine epidemic diarrhea virus encoding nanoluciferase for high-
throughput screening of natural antiviral products [ J ] . Viruses,
2021, 13 (9): 1866

[ 4] Mani JS, Johnson JB, Steel JC, et al. Natural product-derived
phytochemicals as potential agents against coronaviruses : a
review [ J ] . Virus Res, 2020, 284 : 197989.

[ 5] He XR, Fang JC, Guo Q, et al. Advances in antiviral polysaccharides
derived from edible and medicinal plants and mushrooms [ J ] .

Carbohydr Polym, 2020, 229 : 115548.



134 4 % ¥ A @ 48 Biotechnology Bulletin

2022,Vol.38,No.12

[ 6] Lee JH, Park JS, Lee SW, et al. Porcine epidemic diarrhea virus
infection : inhibition by polysaccharide from Ginkgo biloba exocarp
and mode of its action [ J ] . Virus Res, 2015, 195 : 148-152.

(7 1B XUTJT MRz, 45 . Shih B0 A T I B s s
VRIS [ ] . P EEERIS: | 2020,50 (8) @ 1066-1072.
Zhao L, Liu YY, Lin SQ, et al. Inhibitory effect of Portulaca oleracea
polysaccharide on porcine epidemic diarrhea virus [ J ] . Chin Vet
Sci, 2020, 50 (8) : 1066-1072.

[8] Ememt | B R W R 1y 4 8 N XA A TR TS 114

BETAER [ D] 32« iAol |, 2020.
Wang TT. Components identification of the polysaccharide extract
origined from Astragalus fermentation and the immunomodulation in
PEDV vaccine [ D] . Tai’an : Shandong Agricultural University,
2020.

[9] Chen Y, Luo QY, Li SM, et al. Antiviral activity against porcine
epidemic diarrhea virus of Pogostemon cablin polysaccharide [ J ] .
J Ethnopharmacol, 2020, 259 : 113009.

[10] Chen Y, Zhang Y, Luo QY, et al. Inhibition of porcine epidemic

diarthea virus by Alpiniae oxyphyllae fructus polysaccharide 3[ ] |.
Res Vet Sci, 2021, 141 : 146-155.

[11] Xu XG, Xu Y, Zhang Q, et al. Porcine epidemic diarrhea virus
infections induce apoptosis in Vero cells via a reactive oxygen
species ( ROS) /p53, but not p38 MAPK and SAPK/JNK
signalling pathways [ J ] . Vet Microbiol, 2019, 232 : 1-12.

[ 12 ] Zhang Q, Yi D, Ji CZ, et al. Monolaurin confers a protective effect
against porcine epidemic diarrhea virus infection in piglets by
regulating the interferon pathway [ J | . Front Immunol, 2022, 12 :
797476.

[ 13 ] Li ZH, Cao H, Cheng YF, et al. Inhibition of porcine epidemic
diarrhea virus replication and viral 3C-like protease by
quercetin [ J ] . Int ] Mol Sei, 2020, 21 (21 ) : 8095.

[ 14 ] Choi HJ, Kim JH, Lee CH, et al. Antiviral activity of quercetin
7-rhamnoside against porcine epidemic diarrhea virus [ J ] .
Antiviral Res, 2009, 81 (1) : 77-81.

[15

[

Song JH, Shim JK, Choi HJ. Quercetin 7-rhamnoside reduces
porcine epidemic diarthea virus replication via independent
pathway of viral induced reactive oxygen species [ J ] . Virol J,
2011, 8 : 460.

[16 ] X2, BB, MRRR . 55 . SRSy S AT YRS i 2 A AR o
IR ()] R REI , 2020, 36 (5) : 907-912.

Zhao SY, Chen X, Chen H, et al. Inhibitory effect of xanthohumol
on the porcine epidemic diarrhea virus in vitro [J].ChinJ Virol,
2020,36 (5): 907-912.

[ 17 ] Lin YX, Zang RC, Ma YL, et al. Xanthohumol is a potent pan-
inhibitor of coronaviruses targeling main protease [ J ] . Int J Mol
Sei, 2021,22 (22): 12134,

[ 18 ] Wang PC, Bai J, Liu XW, et al. Tomatidine inhibits porcine
epidemic diarrhea virus replication by targeting 3CL protease [ J | .
Vet Res, 2020, 51 (1) : 136.

[19

[

Huan CC, Xu WY, Ni B, et al. Epigallocatechin-3-gallate, the main
polyphenol in green tea, inhibits porcine epidemic diarrhea virus in
vitro [ J] . Front Pharmacol, 2021, 12 : 628526.

[20 ] Zhao ZJ, Feng MY, Wan J, et al. Research progress of
epigallocatechin-3-gallate ( EGCG ) on anti-pathogenic microbes
and immune regulation activities [ J ]. Food Funct, 2021, 12( 20 ):
9607-9619.

[21] Zhang Y, Chen HJ, Zou MM, et al. Hypericin inhibit alpha-
coronavirus replication by targeting 3CL protease [ J | . Viruses,
2021, 13 (9): 1825.

[22 ] HBRK , AIRSCHYE | BRIR L 55 . 8 RN AT I IR TS 7 5
gLz [J] . B PR, 2019,39 (9) : 1829-1835.

Ye YT, Huan WB, Chen H, et al. Berberine inhibits porcine
epidemic diarrhea virus replication and assembly [ J | . Chin J Vet
Sci, 2019,39 (9) : 1829-1835.

[ 23 ] Dong HJ, Wang ZH, Meng W, et al. The natural compound
homoharringtonine presents broad antiviral activity in vitro and in
vivo [ J] . Viruses, 2018, 10 (11) : 601.

[ 24 | Huan CC, Wang HX, Sheng XX, et al. Glycyrrhizin inhibits
porcine epidemic diarrhea virus infection and attenuates the
proinflammatory responses by inhibition of high mobility group box-
1 protein [J]. Arch Virol, 2017, 162 (6 ) : 1467-1476.

[25] Tong T, Hu HW, Zhou JW, et al. Glycyrrhizic-acid-based
carbon dots with high antiviral activity by multisite inhibition
mechanisms [ J ] . Small, 2020, 16 (13 ) : ¢1906206.

[26 ] Kim JW, Ha TK, Cho H, et al. Antiviral escin derivatives
from the seeds of Aesculus turbinata Blume ( Japanese horse
chestnut ) [ T ] . Bioorg Med Chem Tett, 2017, 27 (13) : 3019-
3025.

[ 27 ] Zeng W, Ren JP, Li ZH, et al. Levistolide A inhibits PEDV replica-

tion via inducing ROS generation [ J | . Viruses, 2022, 14 (2) :



2022.38 (12)

Bl RS RIRTIIPURE

WA THERE S T 5T 0k 135

258.

[ 28 ] Yang JL, Ha TK, Dhodary B, et al. Oleanane triterpenes from the
flowers of Camellia japonica inhibit porcine epidemic diarrhea
virus ( PEDV ) replication [ J | . ] Med Chem, 2015, 58 (3):
1268-1280.

[ 29 | Yang JL, Dhodary B, Ha TKQ, et al. Three new coumarins from
Saposhnikovia divaricata and their porcine epidemic diarrhea virus
(PEDV ) inhibitory activity [ J | . Tetrahedron, 2015, 71 (28 ) :
4651-4658.

[30

[

Cho HM, Ha TK, Dang LH, et al. Prenylated phenolic compounds
from the leaves of Sabia limoniacea and their antiviral activities
against porcine epidemic diarrhea virus [ J | . J Nat Prod, 2019, 82
(4):702-713.

[31

[

Xu ZC, Liu Y, Peng P, et al. Aloe extract inhibits porcine epidemic
diarrhea virus in vitro and in vivo [ J ] . Vet Microbiol, 2020, 249 -
108849.

[32

[

Cho WK, Kim H, Choi Y], et al. Epimedium koreanum nakai water
extract exhibits antiviral activity against porcine epidermic diarrhea
virus in vitro and in vivo [ J ] . Evid Based Complement Alternat
Med, 2012, 2012 : 985151.

[33 ] Cho WK, Weeratunga P, Lee BH, et al. Epimedium koreanum
Nakai displays broad spectrum of antiviral activity in vitro and in
vivo by inducing cellular antiviral state [ J |. Viruses, 2015, 7 (1 ):
352-377.

[34

[

Cao YN, Zhang SS, Huang Y], et al. The aqueous leaf extract of M.

oleifera inhibits PEDV replication through suppressing oxidative

stress-mediated apoptosis [ J ] . Animals ( Basel ) , 2022, 12 (4):

458.

[ 35 ] Trinh TBN, Le DH, Nguyen TTK, et al. In vitro antiviral activities
of ethanol and aqueous extracts of Vietnamese traditional medicinal
plants against Porcine Epidemic Diarrhea virus : a coronavirus
family member [ J ] . Virusdisease, 2021, 32 (4) : 797-803.

[36 ] RIH , MM, RIeog | &  K TR RIBUE RSN PEDV
S8 PK-15 A MIAFEITIBCR1T 1. P BE 24, 2014, 34(3):
485-488, 491.

Zhu MX, Yu CC, Zhu ZR, et al. The effect of compound Zhuqin

extract resisting porcine epidemic diarrhea virus infecting PK-15

cells invitro [ J ] . Chin J Vet Sci, 2014, 34 (3) : 485-488. 491.
[37 ] Wb, 0Kk, U0, 5 B i TR A T I I TS
BB ETEL ) | P ER RS, 2018, 54(1):8-11,

65.

Chang HT, Li YT, Huang HM, et al. Study of clinical efficacy on
porcine epidemic diarrhea virus infection blocked by Xianglian
solution [ J ] . ChinJ Vet Med, 2018, 54 (1) : 8-11, 65.

[38 ] AFILLl, WRIGE2: , Eigae, &5 . K05 kSR WO i AT IR

595 BRI BELRT AR B B T [0 ] SRR VLR s =
2018 (14) : 186-189, 250.
Guan YH, Chen XL, Wang HY, et al. Study and application of
compound Dusang solution on blocking porcine epidemic diarrhea
virus infection [ J | . Heilongjiang Animal Sci Vet Med, 2018 ( 14 ):
186-189, 250.

[39 ] Badr, Male , LM, & S P2 RATYER TS TG
JrAcR ()] R IEEEYR, 2017,37 (7) : 1353-1358.

Yang YQ, Zheng JG, Jiang JH, et al. Therapeutic effect of
compound Chinese herbal medicine on porcine epidemic
diarthea [ J ] . Chin J Vet Sei, 2017, 37 (7) : 1353-1358.

[40 ] gy, Makes , LM, & L PEIRYT ATYERL TS 75 55

TR BT AT R L B LR SR GG [0 ] . VoAl
Bl2£,2017,45 (17) : 159-163.
Yang YQ, Zheng JG, Jiang JH, et al. Observation of digestive tract
mucosa using electron microscopy and detection of related enzymes
in pigs infected with epidemic diarrhea virus treated by compound
Chinese medicine [ J ] . Jiangsu Agric Sei, 2017, 45 (17): 159-
163.

(41 EWRK, ettty , Jr0oR , 58 . 40 e 25000 5 i T
TSHNAYPRCRIESE (1] . FPIEEEL, 2020 (12) : 28-31.
Wang YX, Kang YM, Fang XL, et al. Study on the therapeutic
effect of compound Chinese herbal medicine on porcine epidemic
diarrhea [ ] | . China Feed, 2020 (12) : 28-31.

[ 42 ] Kim HB, Lee CY, Kim SJ, et al. Medicinal herb extracts ameliorate
impaired growth performance and intestinal lesion of newborn
piglets challenged with the virulent porcine epidemic diarrhea
virus [ J ] . J Anim Sci Technol, 2015, 57 : 33.

[ 43 ] Tang RF, Guo LJ, Fan QJ, et al. Porcine Deltacoronavirus infection
is inhibited by Griffithsin in cell culture [ J ] . Vet Microbiol,
2022,264 : 109299.

[44 ] Li L, Yu XM, Zhang HM, et al. In vitro antiviral activity of
Griffithsin against porcine epidemic diarrhea virus [ J | . Virus
Genes, 2019,55 (2) : 174-181.

[ 45 ] Kwon HJ, Ryu YB, Kim YM, et al. In vitro antiviral activity of



136

4 % ¥ A @ 48 Biotechnology Bulletin

2022,Vol.38,No.12

phlorotannins isolated from Ecklonia cava against porcine epidemic
diarrhea coronavirus infection and hemagglutination [ J ] . Bioorg
Med Chem, 2013, 21 (15) : 4706-4713.

[ 46 ] Park JY, Kim JH, Kwon JM, et al. Dieckol, a SARS-CoV 3CL ( pro )
inhibitor, isolated from the edible brown algae Ecklonia cava [J] .
Bioorg Med Chem, 2013, 21 (13): 3730-3737.

[47 ] Yuan LF, Zhang S, Wang YH, et al. Surfactin inhibits membrane
fusion during invasion of epithelial cells by enveloped viruses [ J ] .
J Virol, 2018, 92 (21 ) : €00809-¢00818.

[ 48 ] Kim SH, Ha TK(Q), Oh WK, et al. Antiviral indolosesquiterpenoid
xiamycins C-E from a halophilic actinomycete [ J | . J Nat Prod,
2016,79 (1): 51-58.

[49 ] Yuan C, Huang XT, Zhai RY, et al. In vitro antiviral activities of

salinomycin on porcine epidemic diarrhea virus [ J ] . Viruses,

2021, 13 (4) : 580.

Liu Y, Wang X, Wang J, et al. Ergosterol peroxide inhibits porcine
epidemic diarrhea virus infection in vero cells by suppressing ROS
generation and p53 activation [ J | . Viruses, 2022, 14 (2) : 402.
Zhai XF, Wang NN, Jiao HQ, et al. Melatonin and other indoles
show antiviral activities against swine coronaviruses in vitro at
pharmacological concentrations [J].J Pineal Res, 2021, 71 (2):
el2754.

Kim SJ, Nguyen VG, Kim CU, et al. Application of chitosan as a
natural disinfectant against porcine epidemic diarrhoea virus [ J ] .

Acta Vet Hung, 2021,69 (1) : 94-99.

(wHEHRE  Kigds)



