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Abstract: Porcine epidemic diarrhea (PED) is a major disease of pigs that inflicts heavy losses on the global pig industry.
The etiologic agent is the porcine epidemic diarrhea virus (PEDV), which is assigned to the genus Alphacoronavirus in the
family Coronaviridae. This review consists of five parts, the first of which provides a brief introduction to PEDV and its
epidemiology. Part two outlines the passive immunity in new born piglets and the important role of colostrum, while the third
part summarizes the characteristics of the immune systems of pregnant sows, discusses the concept of the “gut-mammary
gland-secretory IgA(slgA) axis” and the possible underpinning mechanisms, and proposes issues to be addressed when
designing a PEDV live vaccine. The final two parts summarizes the advances in the R&D of PEDV vaccines and prospects
future perspectives on prevention and control of PEDV, respectively.
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WRATIENETE % (Porcine epidemic diarrhea
virus, PEDV) J& i Rm Rl o iR 8 o 9%
J gk & BT 20 tHhad 70 ARG, B RBLIRZ K S
o7 R BRUEAT . 250 R RS 1 K
ST IR o UTERAER, XHZR IR Y B R
HEIE, A TSN T2 R I DR S e B 4 . AR S
F 5k PEDV GuE b s BIS M R UEE . S pg b
s AR T [ 8T et DL B A 88 T o 45 v
RS 3

W ATYERE TS (PED) 2 IR i 5L 5% 55l
ZAEM T E B PENG . R KRBT RO, R
P BRI KR AT e IX . 76 S0 9 3 (X
T A i EL R R LRI B R DR
BERE BT AATHE I R LB R SE T, I b X5
s FH 7 75 5 A M A% 100 75 Ak T R0 1 S g B A
3 2o B B0 L A AT A s e L fE
2010 4FkS , B [ KR4 H X A 5 S 4 KRS 2
& PED, XWFEKPYIAEAFIEILT-HIL 90% L
sk i G Oy 2R B AN BB ) PED &4
2 AU % R e T AR B i Luo %
i AT bk GD-B 5B HHMIF AN
W R O AT R AR S E AN REAR (DR13. CVTTT)
HIE N HAL#E R (CH/FIND-3/2011, CH/S) AfAl;
AT R R 7 AT R R L R L R b 2 T
G L DIAE S, T I A i g g
AN, BIERR 2 WATEARE W . FE 1 DL RICH
EHbIX

2016 4, Wang 5K 1[5 60 4~ PEDV #i R Fl
FoAth 5 15 AMCERIE bR 1 4 L R 417 5 A 7
WAL AT, HE 2010 4R S AT ROEE bR S 25 [
WL SV RNV RA TR Rk R R T G IT AR
A, il #vkS CVT777. DRI MET G 1 -a ik
T, AN D R R R T G T b B
PO Il 48 4 X 2016-2018 4F B 5 i 15 9 151 35 A
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GIIHP, FR[E[H 2010 4K, PEDV J&YL
KR L, FEHEEIXNNEE 11 X
30 N HUASEAL I 5 A T I VS 9 19 0 004 T 34 T
“FAT, PEDV BHYER Ny 73.26%, &1L U1 E W
RINTE (Transmissible gastroenteritis virus, TGEV)
PR 7.36%, REIILVG AL A4S, T2
i PEDV 5l . T L4E, PEDV 5 HAB 7k 7R
ARG R, SRS 2016-2018 4
AR A 040 b X & A EEA AR, @R PEDV
K3 10.5%, H—EYu k%N 7.6%, RA
JEYAS Ry 2.9%, Ding 2% 40 A T [ 4
db. e AEEESE 9 AT 398 My IE TG AR ik
TR, & B PEDV Kt i %k 78/398, 73l 5%
R EE (PDCoV) ., WIS EE (PKV)
TUH YL IR A R

PEDV Jg& iR s Ft o bR JE , I
2R PR IESE RNA, 42K 28 000 nt. LR 7
5 i) 1 A HESE M UL L 3 4 5 ER
PSR DL R 1 ASBHE & 3R . JES5 8 1 3t
DR T A A B EE S I B A 1a A lab, AT
SEA N 1a Fi lab PIRN S il 2 R & 1 (Replicase
polyprotein); 4 NEEE AN S A (S
HA), EEA (MEER). MER (BEH)
N (AGTE); MEE R B s E
3, PR ORF3 H. S AR H T e
TR, DTS MM Z RS G LR 3h
RS AR RS, Bk, S EATE
B0 B R S T B 52 30 18 e Bk i T 4
. PEDV M &I EE M T R EHR, 5
PEDV [FJ& ) TGEV HA5METS : M I ER L
il 20 : 300 : 1100 PR AEAE TR BRI Y
M E S EAX A FE, H M EAM N A
K4y 20-30 MEIERR TG TR AN, wl Ly
B AEPUAR RN RN s E B A e 2
i, RS R A AR N S A A R
B TR AN AT RE D% S B A FL
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FHEE, E BOARRES SR R AR N &
F R AR N g i 0 AAREE 1, B Bt —
EAE N HARE

2 FRBSGRNRBPUANE AT

] PEDV 1Y 2 fGF A T 18 A A A T4 10
KEFET:, N, mxt PED Wi T i R 475 2
HBR IR 2T R 8, (75 kKR K2 LE A
— LA, ISR B B S RS0 AR B, TEIX
ANSHE A3 ET PEDV BER S s R B, H
HIEF XT3 PED A% B A A IRIT 259
I, RGN 5 UM ey Bl gE b, R
i BRI LA T4 3RS PEDV M sh e 9
21 {FREBEMRRIERZR

WIS A A TS A PR JCHE BT R B 6 I 1) 25 A
T B AW AR BRI 7 198 s e . X
FERBE B S v] LIRS AR Y At Ta), i 2 i 3
2 AR, HEHASEA T Eshtergat .
HHTETE, 4758 A5 1 s e R0 FLRER .
22 BEVAPDHNEREEFRZFEAR

97, v o E ) S R 19G A IgA,
PATH S I REA PR AR, 19G 7E43 ¥ 3 d
R AR, AT A OIS 32 B T AR S P32 1)
A JEWITREARYE, A SCERiE, B 6 d
J5 1gG 1 98 mg/mL F[% % 4 mg/mL. IgA ¥ #H
X R s b, eI FLH 23 mg/mL R R
556 KHY 6 mg/mLI> O {H 1gA 1EH FL AR
IR ARG, F2 2T RE S DR AP A7 48 i 1 R Al 755 e
AR 3255 U AR B Y AR I i
KI5 2-3 d J&iE i ifLik  (Enterocytosis) EH,
ZJE &Lt FeRn (BrA: L Fe 52 1K) AR ¥ia
BLHI . $45 0 FeRn BhfgdEw B2, HAAE TR
B b AT, R NS iE 196G AR
o TERIAEATHRE T, 232 AR B4 i 1 s 1) 1l v
is, ERBERFRKEWAG, 2N AL
1 1B IR G5 A B SR ) g I e is , AT
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TR 55 G g2 o RE VSOV, o) A AT /N i AR
BEXMWE, ZREERE N ZIK (Polymeric
immunoglobulin receptor, plgR) 7] At f 75512
Titig, BRIl iR sr 2 RIK 1gA T 1gM 555 %
b bR LA, R i 2 R AR e ek
BEAPITE RN . VAT IE R i 5
NS 3 B2 e R R Nl OO 5 N R P4 ) 7]
FBOR O A A 2, PR P A KE ke
YA, X SE A M AR N S AT LU SR AR 5
Pt ]2 BP0, FEFLT LA R AT 4% B4 0 IR EG 5 #5
KB T A B A SRR IC 047 (G FK) 1 CCRI
(BfbH 732 1K) manieEtt CD8 T i, A
B AN A AP, B Lt -
Y G 1 A AR -, 4n TGFRL 1 1L-10,

X 4 240 i R T DA A7 %o e A MR A TR DA K B )
H B U 0 5 SR AR ) s B ) g L e
248 it DR -t AT A AT 4 R A I

3 HREM KB IE-ILRR-sIgA B

31 BREZHRERTR

A NE DR TGRS AR G, (HIZ 0
NP IE LS 13 SR 2 5% 0 AT 1 SRR 1Y
P2 30 2 S ) G 3 1) SR B0, R R 1 X A
P R AR 28, B AR e AN 2 s T A HE R
[F] B i A 3 AR 5 R ARG B sl e e . Ak
b Bk, XL AT s sk, Rk, PRAEhk
W 5 )E RGN B 0t — RN . Xt
o It A T ) G e L REAS BN A R s s, xS0k
PURR SRR AT — & R PR . BERE A4 1
TSR A g8 B[R] A )y VA4S 2, 3% AT DA S B R AR Y
FBEROR IR WA A5 o

BARUL, WL s R A R K AR
M, (AW EA A SRR, W B R A4
19G. IgA. IgE 1 IgM, {H# 45 1gD™. 5:F PEDV
PRSI S IE AR, R 2E H SL = Al
PRGBGSR 3 8 IR p iR T
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B TRGH T L B PR S 4-6 R 2412,
L, A RORI S G I PU AR 22 8], — %
JETELTYRBERE 71T 4-6 A 4. (HNH i PEDV
P RPERCRRTE , ZHBIE O BOCR A
A2l G s N, AT RE 3 A LU LA T
— XA ML S TR, SR
) ey A [, — IR PEDV #ufiE 27K
TEGERIG I, (B AR, ERE 4 rh
W= 5E /) PEDV JHe n] il BEE 73060 J5 A7 B R K
-4t PEDV 1 1gA . 19G . HRIFL IR L K Bk 43
A (ASC)PN. X THE AR AT S G AL
REET I, = A8 R Hig
B ) DL K S P RIS A bR A, BRI T
PV ROR 2PN o 26 — e 5 i A B o i 1Y)
(8, QeI it o T 9 B B ) DL S S
PR
3.2 MAE-FLAR-sIgA i

A SCHERA 2R FU R AE S A S e 2 Rl
JEE 928 ZR G A A Al [R] O B AR 11 IR a4 A2 1) S 328 T
L 1 L Er R LY. A 1970 4ERT, KK
IF VA O BEAR B i 18 G i FoR AR L B e
RIpEERE R AMEHRRAELMNEET R
(Transmissible gastric enteritis, TGE) it &
U PR N 18 A B 7 AR R O3 WA PR 1gA (SIgA)
WX TR AT TGEV RYER CHE
B, I I A T 18 - - SR i A
(Entero-mammary-immunologic axis)?%, 7 it S i
b, H—FRUET slgA BY1EH i R B L
B, PETT S s -FLIR-sIgA BHEO ANl 2R
A TR AE 6 SR A WA e W b B A 30 R
WA N AR T RERS 5 AL SIQA Rk B 3R B 24 i,
TS bk EL SRR A i T ] 2 g A, ] DLRR
PRI AR o W B L b R 2
JUE 2 PR Ik 2 4 B PT R 25253000 s1gA, HRZS 9
TR 1 SR, PR AT DU AP A
I RPE LR
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J 38 - LR -sIgA BT A O e A DG Ik EL 44
MERBETE . PUAR I (ASCs) Ak i L I
ASCs IHE = ZLIE bR A2 AR E s kT
PO 53— EL R ol 5 ke o, 00 P 2% 5
M 4iJi5 (Microfold cells) 4 2 2 fifd 8 i A 20
HsZ4K  (Pattern recognition receptor, PPR) L,
Jagam T A2 2 AR ICE,, EiLS B 4
MM EAE A SGE S R T T gsZik (TCR) 5 T
AR AR (B 1), (s sk L AN T A
AL B A G 5 43 A B A Y L 43 WA A 1 S B
AL (Plasmablast), i — D iR i iAo s 4
il (ASCs). ik B4l i RESS M IE S5 T (slidhiz
GrF) G A [ 2 i sk A FLIRE SO E
M. 2 FREUFEES R (Integrin) . #E1LKEF
(Chemokines) . #{kIX+3Z{& (Chemokine receptor)
(e 2)BH, Ik B 0 M ) B a2 U A8 R T
MEAMERENESR adp7, XFHETFREBS
M7 iE A OGOk EL 41 21 (GALT) & N R # ik
(HEV's) I T Ao R 6% if 457 i ik 22 4 B 6 B 2+ 1
(MAACAM-1) (adp7 BLik) &AMIEAEMAEA, #
ARG odBT A E 20 AT DU/ R G
A EILN, XEMTERWEEBMmmIL R
By, FLIRIMAE N A0 MADCAM-1 At 36 1k & i
BB F LT CCL25 Fl CCL28 ik F K M
N R AR, A S AR R R IR A
Ak 5 732 & CCRO Il CCR10 4545 |5 41 fifd ) i 1
w0 CCR10 5 CCL28 M HAEAN 35T
A % 248 i L U 2 4 2 A

3.3 PEDV A& % & % B 7 % [ Y (5] #1

IS b, miE-FLIR-sIgA R AT AT
JEE I O BEE [ o P I e R A HVR T 2 4%
P, SRR g I 5 S R G G
RUKIHE NS, B, FE i b2
LEe%5 I8, UL PEDV ], antR i fl TG i
BT SIS EE T, BRI T R R
JERIENIE s T A R WA
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Fig. 1 Transmission of maternal antibody and leukocyte to piglets®®]. Oral immunization of the sows causes mucosal
and systemic immune responses, and the humoral and cellular components as their effector components can enter the

intestinal tract of piglets through the enteromammary route.
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PEDV sk 7,

4 FEIRAT YRS R RO 2 R

LA, [ NSRBI ST R AT PRI T
7T E 2 TORE MUY, B TR FEI R R

JET, AUFE PED KIET . 598E 0 « JE TREG 5%,
TR R P RIS S LR 1, XEEH A M E
it A IR N, A RN E B B,
RS X PED #5280 1 A W9 S L P BIR 4E1
MR
41 KFERHE

PEDV K i #4 1 A 415 20 Jf 36 1 R 2 20K T
Hio 20 tit2d 90 AEACE N ILADFFE B A
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[F) b 28 1) KTE PE W o T AT AR A Vero 41 g4 4
Ki3% PEDV CV777 MEMRIF I T X B bk 0926 28 1A
WA BE 2 T A BB A R TE T, H T sh e
Wesh e (i 2k 5 850% L) 11, E%%mif
PEDVS 75 Pk X % T 55 28 I B 48 s 20 22 M ik

Iﬂﬁ&?aa%%ﬁmﬁﬁm,%E@A&%
AT FOAT IR BEAS , AT 48 7E 3 3h S 4R 15
85% I ML HE LRI 32, 12 By A5 3] 97.06% 11 15
BRIk 6 AP, ALK
P 0 2 R0 A T M DX AR i R, SRR T LA
PR RO . (RS A A, R
o TR, AR L4 AR . AT
B, YIS v AR A R R B SR R S AT L
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IIRERY 19G, PUATHAIE REBEAR4P 1) 1gA 72 A A7 BREY,
LR A T8 Y PEDV., HAESERBA
[FILAS, IR K TG RE ™ A 119Gt —FE (AT 4
DA A %8 3] PEDV R {18 fLrp
A S AR A2 e 19G I RE A
BEJCEE T ARG . DR KRG 9 P A R e
WA —E MG . B BRI FLECE FL T 19G AT L
A A e R BRI o AEFRAT TS
RGP R WA BE G e, A A A48 Boes
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Fig. 2 The gut-mammary gland-sIgA axis and trafficking molecules®". This figure shows the process of IgA secreting
cells being activated in the Peyer’s ganglion, differentiating through mesenteric lymph nodes, then maturing through the
blood or lymphatic system (such as the spleen), and finally homing to the intestine and mammary gland.
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&1 MMt PEDV & mFIshF i R 3G i B B PEDV & &
Table 1 Commercialized PEDV vaccines and PEDV vaccines in clinical trial stage
PEDV vaccine with new veterinary drug certificate

Type of vaccine Trade name Strain Characteristics and virus content ~ Date of approval
Live triple vaccine of No trade name PEDV: CV777 PEDV content 10°° TCIDsy/dose  2014.12.26
transmissible gastroenteritis, TGEV: Hua
porcine epidemic diarrhea PRV: NX
and porcine rotavirus
Live vaccine of transmissible Wei le fu kang PEDV: ZJ08 Suspension culture 2015.11.18
gastroenteritis and porcine TGEV: HB08 PEDV content 10”° TCIDs,/dose
epidemic diarrhea Ke fu jing PEDV: AJ1102-R Flaky carrier suspension culture, 2017.12.27
TGEV: WH-1R PEDV content 5x10° TCIDso/dose
Wei fu liukang ~ PEDV: SCSZ-1 Microcarrier suspension culture, 2017.12.27
TGEV: SCJY-1 PEDV content 10%® TCIDsy/dose
Fu jie PEDV: LW/L Freeze drying of heat resistant 2018.7.3
TGEV: SD/L protective agent
PEDV content 10°’ TCIDsy/dose
Inactivated vaccine of Ke xie ning PEDV: AJ1102 Flaky carrier suspension culture 2016.10.25
transmissible gastroenteritis TGEV: WH-1 PEDV content 10”° TCIDso/mL
and porcine epidemic
diarrhea
PEDV vaccine in clinical trial
Project name Strain Applicant Term of validity

PEDV
FJ2013

Clinical trial of inactivated vaccine
against porcine epidemic diarrhea
(fj2013 strain)

Present (Fuzhou) Biotechnology Co., Ltd,
Jofunhwa (Nanjing) Biotechnology Co., Ltd

2020.5.19-2022.5.18

Note: data retrieved from the national veterinary drug database of China veterinary drug information network in November

2020.

BIEP, WA ERIIEY PEDV K5 1 %
PERBE 4 1gA, (HR B MR, i
Chang 11 A1 BA 2 330 H K6 S 1 45 A ik H - 2R
P AR R 2 B S ORI, A B b A WL
RS AT LA | S 48577 ¥ 4k [+ CCR9 5 CCR10 1)
IR B M R G A R AR, IR T R R
PEDV 455 19G. IgA LUK Fr R4
42 BHEH

i T2 8% KT PEDV S 1 -9 i 1 kG A
i, WM R ESCOh PR s s . %
G5 1) 55 BE L T 22 % 9 B A0 AL AR ik o
o A AR HAE Vero 4l FAEICH CVT777
FERIE N F] PK A F4kse 5 00F s alifh, 3k
19T e R RAF BL# s 5 Bk . &I IR
5 U B 2l S A Bl e g i O B 5 4 )k )
96.2% % 95.29%%), i [1 2 3% FI| ] DR13 ## % Hi1e

% : 010-64807509

Vero 4iifiil {4 25155 T DR13 558tk, FHF
FHIZ55 B bR ) B 0T e B S e 2R bR, PR 4
BEZLIRI S ARAF R Bl e ORI, A0 R S A
TRRREMEI, EwisE, SEBER s
PEDV s®EEbk, @it Vero A1t 65 k3ki5 T
FanaEbk . I B0 f bk e B AR T R A
PP, AT Boag i B0 E B o] LGB £ 75 v /D
SET s R R T SRR WM G i A
APt b . PO AR U SRR, (AT — A
BIERE I SEHRA — MR, ARERGR
WE, AR BEANAROE . IR . HICEE I [ A XL
5 1 D T 3 =S R 2/ ULy R N Se s i i
5], U145 Sato 45 2 4 PEDV ¥ i il
7 110 55 T2 VT ok UL PR SR A TR A g T LA
113 A (R e

o e R I 2 T N 55 B 55 05, e
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AWM RERCR, BTG IR - ha A 24K55 5
S5 A KOG 5 s o RIE f0 P 35 dE80
AR AR E S OISR o T IR B 5 A ]
DI 7 4k slgA BSR4, [/, 43l slgA 1Y
w042 B AAIH B PR . FLAR AN, LIRS
TG AT DL 4K 2 i X B A o Ak AR A 7R A
IgA. AWFFEUER, R 77T 40 d F177Hi 20 d 58
B i |l PEDV-TGEV-PoRV = W 55 7 % B 1
PEDV-TGEV HXKIGHEWT, /W5 v) 3L hbilk
ik B 80 B — PRl PTR =K PT 47 14 e 29
L, #r2EF NIk & mE e (HREA
1) PEDV ZEEH EZER ., RO G
PEDV, AN S AT UL #EMER o (HiX 2ent
FEIR PRI RER, ez R k. B
SSRERET I BT LA B SR i A A 1T (1 [ A
TIPSR T B 22 SIEBG A 5 4 8 0 O
43 HETIRERH

LR T AR R A L TRk PEDV 1Y
SERER, KBREEAGAN TR RENY . 5
LN FRB 1  SUAE R B  TR % T R 2
Y, (HshP3fA5 sl . 4 Chang S FHA U
o BE ZAE MEHIRIE T S AR PEDV WFHA2%
PN A B IR S A A, Wang 28K Bl
F N7 REE B 5 B S8R AN M B A A Al L (M 41 i)
Hbr 2 MR R4 3, R 26 28 B Rk 1Z a4 3L
AR T R PR 0 S e R PO s 2 S
8% 45 6 B B8 4106 7 19 7 1 AR AR B N AR
FET o W ERLL A AR SE T Jy 248 PEDV
TFEERRAY NSP16 #1 S B AN E(E S RE, M)
Pk T PEDV cDNA 7if KDKE*A-SYA, ¥t
CDNA TEREdERl 4 HIRATH G 7T LS Bl hr 1 b
FEGRYPA VU BE S RL 2 5 R FIAE ek B 4 e 7
(TGEV) fE#ik, @KL PEDV S K 1)
TGEV ik A 8 . HX PR EIRYe 5 HIR T A
e B 3 JRIRATHE 3 S T g g o
Kao %5l 25 1 20 i 1 (14 1 PREE R ) cDNA Sl
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iPEDVPT-P96, FHE ik 1 R4 5rE 5 T
W, AR RO, (HZEE R ORI
Wk PEDVPT-P96 B 155 1k , (147 J1 45 B e ik .
K K= | PEDV 1 bk DR13 1R M4,
il % T FRik 91T PEDV Bikk S A By 41 PEDV,
1) 122 T 2 AR o) 4 G S8 1 B i S A B LA
BT A G Ak R 2550 IR R B T R
I T AR e 3 TR o] DU X8 s B
BE MR PR ) 55 AT EEMRR R, e R T IR
R B 75 M DA B 6 PR TR T B I A A )
DR S e NP e 7 N B S A [
WAFTERP BRI A K o 40 5 4196 75 1T REA7AE 1 3035
1) TR R 5 A 215 AR 2 1 T R A A B Dt 522 1Y) ) R
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