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Effects of porcine circovirus type 2 on the pathogenesis of
porcine epidemic diarrhoea virus infection in piglets
II. Clinical sign, histopathological lesion and
immunohistochemical finding

Wen Jin, Yeong-Hun Kim, Jeong-Hee Han*

School of Veterinary Medicine, Kangwon National University, Chuncheon 200-701, Korea
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The purpose of this study was to evaluate the effect of a subsequent infection of PCV2 on piglets with
PEDV. In clinical signs, the signs observed in dual-infected with PEDV and PCV2 piglets and alone
infected with PEDV piglets ranged from diarrhoea to vomiting and dehydration. Dual-infected piglets
developed signs of anorexia, vomiting and watery diarrhoea within 12 hpi. Nevertheless alone -infected
piglets caused pasty diarrhea at first. In mortality, dual infections showed 25%, but alone -infections
showed 8.3%, respectively. In gross findings, piglets dual-infected with PEDV and PCV2 appeared the
severe findings of congestion, distension of lumen, milder curdes of undigested milk in stomach than those
of single-infected piglets. In histopathological findings, piglets of dual-infection group appeared the more
severe findings of villous atrophy and fusion, congesion, exfoliation, vacuolation, squamation, loss of cilia
and proliferation of crypt. Significant (P<0.05) decrease in VH:CD ratio in dually infected piglets
compared to piglets from alone-PEDV infections. In immunohistochemical findings, strong hybridization
signals in dual-infected piglets observed moderate to severe villous atrophy or vacuolation with positive
cells arranged continuously over the villi. In the lumen, exfoliated enterocytes were strongly positive in
dual-infected piglets. A number of PEDV-positive cells in dual -infected pigs were significantly higher than
that in alone PEDV-infected piglets.
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A &334 A AKporcine epidemic diarrhea; PED)=
2] 34 A} vho] 2| ~PEDV) Y] ol ofaf &
Holn offl A= % ofyE S4E, Hl&E AR
A ¢ HAE do7le 548 rtolaiad Aol
t}. PED+= BE 7oA 100% 9 W ES Hojo
22 ojAe] HAEE opr|dt= AH
T3 AAL TE, A &R, 9714
114 AEoA 9] = Hupe}

= TGE$} % fAbstch
(Pensaert, 2000; Pensaert, 1999; Pijpers 5, 1993; & 5,
2003)

PEDVE }E coronavirus@} dejstd oz 78|11
AEATE Fo Sotol o3 vholeis HA7} Yojyt
the Aoue BEHo] QoU Hol¥e THE cor-
onavirus®} F&3| LEHE FHUAAS MR 9loH
w3 4787 5% AT YA gk oln
(Pensaert 5, 1981).

PEDVi= 1976 #W7]of¢} 1978'd oA Hze
37} 98 Fol F2 §olA WAE 3]0 vl (Chasey
@} Cartwright, 1978; Pensaert2} DeBouck, 1978), O}A]
ofof A= 1983ulo] LR LAE 7L Q1L
(Takahashi 5, 1983), Uil A& 1992d0) Hx=2 &

| [o
il
Al
oX
1o
o
> S
to 4y
O‘rr‘

OI'

PCV2:= PCVDY 121831 HRIA 2 A1 ZE]of £HA]
Ty AZFFAIEAA PCV2EY] SE1E Al
AFAQ SAol fEeA g7y Arig PCVD
JEly 9l 1} PPVL: PRRSE PCV28} £A] 7>
woll= PCVDE}F Ao FARE SAFS A2

X 3138}E tHEllis 5, 2000; Krakowka 5,
T3 HAAE X=23l= 522 keyhole limpet
haemocyamn in incomplete Freund’s adjuvant (KLH/
ICFA)2} Z+e W Z71A|(immunostimulator), ¥ <
ZZ A (immunomodulator), Mycoplasma hyopreumo-
nia®] HiFk WAl 53 34 PCV2E AFAIHS 22
e AEFH ek 22 PCVDE] Fro] U E it
(Darwich 5, 2004; Krakowka &, 2001; Kyriakis =,
2002).

L Z{AE0| A PEDVEE PCV29] B3 o] B
3 %1%] F(Hirai®} Nunoya, 2006), &7 2o ofshd
PCV2] ZEH Z/FAH=o) A PEDVZF 4] 4123t
M2} pALS UERRYL) o] PCV2E EGAFEo
PEDV 7-9J¢] 37} diakel 302 47|35 chTung
=, 2006).

ol 4] PCVDS} PED7} B2 T3E Yol 7;'
o2 FAEY olet B E|o] oA -5*:3]% PED
o} PCV2E 2/ 43S duteR]of] E3AAAIR ?ﬂ

+ O|RO|AA] ¢l glrt. whetbA %LHOM —\‘?:EI
PEDVQ} PCV2E 282 A3 Ut T 8320 7
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sision R A4 YAS ejd F WAL 8 TYER, BARY N e
A B&s 21 YriKweon 5, 1993; 8F =, 1993;  PCV27} PEDO] ujX|= gakE stz AAJsHG
Hl 2 1998). k.
Groupl (n=12) | ]
CA <& <o T UOAD 0A® cz<>A© 0DA® DOA@
Group I (0= 1) e P——
10A < o T oOAS DA® DOA@ 0A® DOA@
Group Il (n=11) L ]
1CA <o < <o DOAD CA® TOA® CA® 0O AP
Group IV(n=5) L |
O A <& o3 o 00 AR DA® OO AS 0OA® 2O AS®
3 days 6days  (Days old)
0 24 36 48 60 72

Group I: Piglets were challenged with PEDV in 6 days old

{Hours post-inoculation of PEDV)

Group II: Piglets were challenged with PCV2 in 3 days old followed by PEDV in 6 days old

Group III: Piglets were challenged with PCV2 in 3 days old
Group IV: Piglets were adminstrated with sterile saline in 3 days old

< : Administration of dexamethasone from 3 days old every day {: PEDV challenge t: PCV2 challenge

A: Blood collection 0 : Feces collection #: Autopsy

Fig.-Text 1. Schematic draws of experimental design.
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PEDVE SUfollA 22|18 vio|g|aF sA4A 9ot
EFAEA AF2oA ozt FEAE
(Vero cell) Z o]-&3}od ujofFsk DR133(1.5 X 10° TCID 5/
ml)E EFTot ARSI PCV2= SujollAl £
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99RZ(10° TCIDsy/ml) S A3} T

=
oe
Ot
140
an
=
og
nx
=

e
i
oft Kl
_?L
o
Y
B
Jz
1
H
Jo
>
N
[e=]

>

ek
1o o &

fr

3 o
@

9t = o

S

off £
N
A4
1o
g

[\ f Of
=~ oot [
>
o H

=)

N

N,
>,
o
R
R
>
el
=y
rle

&~ J

=

a2 = J

w I

w2 rlo
ot
2
>
D l
i
ol
w2

o
I

)
ofN
tlo

Beorl
Moo &4 o

el
flo
o
4
1=

4 e
X

=

S

olr

o

4

B

>

=

M

aq

19

o

=]

o=

-4
Ehid
_?L
puicid
B
=

I

N
;
=
(@)Y

e rlo fu ok 2L 40
4

3
>
)
= rlo

25 4o

(group IN)-& 3¢
2

ol
2
&
v}
w 2
i
£ O
W
o B
O:
< A
rlu\(ﬂ)l'lg
o TH
in ol
=]
= o
T oh
=
J‘E”’
)
I

2% A% g 64 PEDVE 2.5m/F¥
HET & 243 M (group 1D 3LF W PC
2.5myF4 242 w7 9 28 ZAE & AY
(group IV)2 tjiz2Fo g2 4 AAd+E
Fo2 FEsGKFig-Text 1). 2F AT 3
BE dAfele S dml/FH WY 28 Al
th APAHES PEDVE 343 F 24417 £5 ¢
AR Ao AEERIL T oA

# shch
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AYAEL PCV2, PEDVE 345317 24H
AGZ a7t AF, T, HAL 4857 5o Y45
e ol AT Abel st 7] S35k gt

KA
AP S gAEAY AEFHA 2.2mg/kg keta-
mine (Katala®, 3-3teF3l)3} 3.5mg/kg xylazine (Rom-

pun®, grulojal) o 2 kAt A7l F RS AASt
o tadE WS

PEDVY| FY& BF Gof7] fistod HolA%, &
A, g Hezaehy HAE sl 22|
1Y 2% 7 Hopd 21 g BAHOR TaiHo)
ZjA|IZIE 4um FAZ ZehAl 3~ aminopropyltrie-
thoxysilane (Sigma) 2.2 coating A 2]% &gto|=of £
A YEOMEC R 287F Helsto] ARAHTE
PBS (pH 7.2)2 384 33] AHst T2 03% H0,S
8}-8-31 methanolof 1087 2 2|5}%ic) PBS&E 384
33] A|Z3t oS normal rabbit serum (Vector Labora-
tories, USA) 2.2 37°CollA 3087 A elst3itt. 1,000
d} 3]4% PEDV monoclonal antibody (MAD) (==
SJTEA W FRAIZ 7 ITCAA 14171 308
2 A Fh PBSE 384 33 A|A3t th2  biotinylated
link anti-mouse and anti-rabbit Ig (DAKO)E S-2FA|A
Ao A 3087 §HAIZATE PBSE 3824 33 A4
3} t}-2 ABC reagent (Vector Laboratories) 2 Al-2-0] A
30270 WA ATh WA PBSZ 384 33 AHG
th2 3, 3'-diaminobenzidine 4 HCI (DAB) substrate
solution (Vector Laboratories)2 &2HA|#A 457F ¥h-g
AlZich PBSE 384 23] Al&3t thg 1% methyl
greencl] 1087 GA5IGIT). F-F4eollAl dipping? th&
ethanol ]| 35714 23] eh4=3}10 xyleneo| 3274 23]
% 2]3to] mountingdted Beten| 7 02 Hastgich

SHetE N2
AYS Folo] P& ATS FANA S B

SAS package (Ver. 6.12, USA)E 0]-83+ Mann~ Whit-
ney U testS A A3} T}

off S
1= 5)2] AAA R
A

S FEARY Bt ofujet A A FEAL
3 A2 * ]
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oA gt BAA EdE
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7} HAbste] 8.3%(1/12)94 ﬂl*l%% a"it}.
PEDVQ} PCV2 &
THAAF ¥ 14ARL Ol -‘?’—Ei %LEE A2t
UAFE AT =4 AAE Yehde] 297 214
o 1, 47|14, AE8dH e 17“,3% ?— 147
FH A vehten 3A4% & 299399 3%
7} FALste] 25.0%(3/12) 2] HAR-S H 9o PEDV
o= 49 AY o viste JASAT AdE
of HAREQ] Zpo]7} UrElstTHTable 1),
THAZTAY APFEAR Y HFE AvER =
gt AFHEE £43 A= Table 29 Ut
PEDV 3AHZ LA F4-E 2447 & 259 9
—ZHL 0.06kg, 48A|17F 3 259] Bt FA= ~0.23ke,
T2A17F 2 250 Wi FA= -036kgR LERgTh
PEDV®} PCV2 53t 34 HEwolA &= 334%
24A7 & 279 Bt FA= —0.10kg, 48417 £ 2%
o] i A= —0.27kg, 27 T 250 HF 23
= —0.42kg=2 Yehgth PEDVSL PCV2 B3 M7
o] PEDV T A Ftof vlato] §-94 Al %
AAE HYTHP<0.05). PCV2E ZAAES A8 I
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PEDVEE ©E4dA7 A3 [Tl A F4F 244
3258 FAAN 1R Mol aet gL §29
7HHE 5 A5S HAAL 85 0 39 Zolof ulg
°] 6~7: 12 WHEIch 36A17F £ 255 £74] 1
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Zo| A% g, 4R Fas), AskE WA TS}
o 3t Huadg Bon] HuatzolA £UAZY
Z40] BAEYY §7 1 29 2 2~3:1
2 BEE 60417 9 72/\12_}
TAS g ol AEE 9|2 &
o) A% geldt 5% WA,
43 ST S4E B
A% 957§ 38, oA
s}, 413t APATINZEE HYT B
Hl&o] 1~2: 12 WaHEdch ?ﬁt}jrx% o7 PEDV01
o) §RAmIM ] FEMAT Tabo] o3t MY
A YA NE4AL WAR AYHEY AL B
A gokth PCV2E 34%FT Ay W2t di=
9 EHAES AR, 3%, A EolFd

PEDS] We)z2sts W7l B gsrch

D X518 ZAL

PEDV =+ PCV2 =

oAl PEDVY gH& A&stud HolAd, 34,
Y& "z ssgaS HAslitHTable 3) (Fig.
17-28). PEDVE ZA A &3 AY oA 2242
24X7 3 255 FAA 1579 Yol A, 34, 879
B2 A A o3 W-g-S B o
AE 258 RA0] BE HolAAL, 34, 339
T2 AN A et 9e-E BATh EJF 60417
I 2N & 72358 Y ;
o] FH A A Z oA B
U Aol A gFolA ket e, 3
2o HUILFFoNA mjoFet wkgolA oFe WhE-2
Bh

PEDVS} PCV2 =3 34 HET AT
HHZ 64X 36/ & 22 255
A LA 3Ae g2 Alu A
WAL, geh R A A4
TEE . 48A7F 6047 F 72417
T8 B Aol A, el g A ZA o

¥hgo] UERRL, Aol A\, 340) Aot g3t sl
o] HuL833} Peyer's patcho] FAIRANM F5
whgo] Bjek.

Z¥kd o g PEDVE PCV2 Egt 22
M9 Z{AE=9 2% A PEDVY
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ft B3 PCV2E 34-E 3 48 M9 gz

o] ZHAE=L AojAA, FH, FF oA B0l

PED2] 8| x2)8}7 Holy} HAER] 4t
I

PCV2E A MAFCZE AR 9= o}-8-2] = 2]
HA AR ZF 7 (post weaning multisystemic wasting
syndrome, PMWS)2] €121 2 et ozl shx| 1)
2 9 ARST H(porcine dermatitis and nephropathy
syndrome, PDNS), 38 7| 24 Bg=T J(porcine
FA4 1AM 9
2H(proliferative and necrotizing pneumonia, PNP) @ H
el 5 T choret POV2 BelE FEolnt
E51A)| 2K porcine circovirus disease, PCVD) 2] $19]
ARx FEQI Qlti(Allan 5, 1998; Rosell 5, 2000;
Allan} Ellis, 2000; West 5, 1999). Sj#] G384 XA}
L PCVD, BES] §AME 233 o] OFE A4
of 7P & 93E Ydle Aol 53] FUlolA=
PEDVE I3t 937} 4 2z}sto] niyd A2 A0
HAtels Aoz FHE 2 ZHAH=0]A PEDV
9} PCV29] olF7rgo] B 1% 9] (Hirai®} Nunoya,
2006), 8% o] olshn PCV20) 2YH EHAE
oAl PEDV AZHA] HzFet AAap obd-& Uehiislct
B2} PCV2E E§AHES] PEDV 7+49) B3 o
e ALE A7|H YU ung §, 2006). & Aol A
+ S B ol M AR R 2AE dovle
PCVD9! PCV2¢9} H1%] S84 AApgel PEDVY &
FEF ot BAE FB3] Y5t EHAE]
PEDVS} PCV2E o= EL Ejto s HEslo] A
Ao AL BT A 2 W x2 s
AXE AA B

PEDE ZE AFofA 100% 2] HEES Hojn &
o) AR o A4, T, 48371, 47143 59
FAE Uetde 799 mntel 28 oAl
50~100% &} FARES oF7IFttar & A SUth(Pijpers
5, 1993). PEDVS CV777& 2~348 e 258 E¢
o the SPPA ] 2735308 236400 4
718 AH 18 @ AAE oA oplolMs
AT 12~24A7k0]H HARE ARt BaEQl
(DeBouck =, 1981; DeBoucki} Pensaert, 1980; Cou-

respiratory disease complex, PRDC),
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Tabie 1. Clinical signs, mortality and body weight variation of piglets after challenged

Clinical si Bod ight variation (k,
Groups nical signs Mortality (%) ody weight v n{kg)
o 24 36 48 60 72 24 36 48 60 72
~9 4 ++ ++
++  +++
Group I? " i i i + + 1/12983) ~0.13 ~0.27 ~039 ~037 ~036
0 @ @ @ iiiD it
S = S AR v
Group II 0 it ii il iii iii 3/12(25) ~022 ~036 ~037 ~041 ~045
@ @ @D @DbD
- -~ - - - - 2
Group 111 0 0 0 0 0 0 0/11(0) 0.15 0.20 0.23 0.32 0.40
Group IV 0 0 0 0 0 0 0/5(0) 0.13 0.17 0.27 0.30 0.38

9Group I: Piglets were challenged with PEDV, Group IT: Piglets were challenged with PCV?2 followed PEDV, Group III: Piglets were challenged
with PCV2, Group IV: Piglets were adminstrated with sterile saline

YHours post~ inoculation

9Feces=~; normal, +; mild diarrhea, ++; moderate diarthea, +++; severe diarthea

“)Dcpression and anorexia=0; normal, i; mild, ii; moderate, iii; severe. @; vomiting, D; died, “No. of died piglets/No. of tested piglets

Fig. 1. Small intestine of piglet
challenged with PEDV
alone showing conges-
tion of serosal surface.

Fig. 2. Small intestine of piglet
challenged with PEDV
combination with PCV2
showing congestion of
serosal surface and bal-
looning appearance by
distention of lumen con-
tained with gas.

Fig. 3. Small intestine of piglet
challenged with PCV2
alone showing normal
appearance.

Fig. 4. Small intestine of piglet
adminstrated with sterile
saline showing normal
appearance.

(V/12)9] A& Bt o]o) uks] PEDVE} PCV2
4 B RYPFH AY 12 EEAEL TAWE 5 1
B UAFUE Tobe 291 2ok & AT PEDVE  Are] He) b AAHE Uiehlel 2200 443
FTAYFY Y12 FRAES FAWE T 194 900 I8, Wiy A8 dvE FA40F T 194
T 20ARE A EE 4P AAE Ushiel e AsP ebtom 3AWE 32U} 30A
1~2U7 ASHYT Y24 44AHE FAY 357k dAkste] 25.0%(312)9] ANEE Rk o4
B 5 1UARE Ueln 674 72 Y5 Uk o] da2 g i PEDVY POV2 RYAFT 48 1
Hou BAHE T 394 157} AAsle] 83% 2 PEDV HEHBT AW 120 uls) QA 7
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Table 2. Histopathological findings in the small intestine of piglets challenged with PEDV alone or combination with PCV2
Vilii
Groups VH : CD ratio Atrophy Fusion Congestion
24" 36 48 60 72 24 36 48 60 72 24 36 48 60 72 24 36 48 60 T2

y 671 451 31 2731 21 ~~49 4+ 4 R T b R A FEE T b+ bR Rt
(1% @) @2)(33) GB) (12) @2) @2) GB) @3) (112) @2 2) (3B @3 W2 (112) (112) @3) (3

56:1 350 231 21 Ll 4+t bt bEE bR bR b b bR b A bR b b
(2/2) (212) 12) (313) (3/3) (212) (2) (272) (33 (313 @2y 02y 22y @3y Q3 @ 12y @)y U3 G3)

671 71 671 7:1
Group III (2/2) 22) (2R2) (212) (373) T(212) (272) ~(212) 7(212) ~(313) ~(2/2) ~(212)y 12y 212y ~(3/3) "2y ~(22y ~(212) ~(212y ~(313)

Group I*

Group II

671 671 67:1677:1 67:1

Growp IV 1y iy iy iy iy

(/1) ~(1A) (W) () “() (UL (VD () Q) (UL (1D (D T (1) (7

¥Group I: Piglets were challenged with PEDV, Group II: Piglets were challenged with PCV2 followed PEDV, Group HI: Piglets were challenged with PCV2,
Group 1V: Piglets were adminstrated with sterile saline

YHPC=Hours postchallenge
“No. of pigs with histopathological lesions/No. of tested pigs
; Without normal limits, & ; slight, +; mild, ++; moderate, +++; intensive

d)~

Fig. 5. Duodenum of piglet challenged with Fig. 6. Duodenum of piglet challenged with  Fig. 7. Jejunum of piglet challenged with
PEDV alone showing mild atrophy PEDYV combination with PCV2 show- PEDYV alone showing mild atrophy
of villi. H&E, X 100. ing severe atrophy of villi with loss and edema of villi. H&E, x 100.
of cillium and desquamation of epithe-
lial cell. H&E, X 100.

Fig. 8. Jejunum of piglet challenged with PEDV Flg 9 Tleum of piglet challenged with Flg 10 Ileum of plgiet challenged with

combination with PCV2 showing severe PEDYV alone showing mild atrophy PEDV combination with PCV2
atrophy of villi with desquamation of and fusion of villi. H&E, x 100. showing severe atrophy and fusion
epithelial cell. H&E, * 100. of villi. H&E, x 100.
F3 siAbgo] WAe) SOlNER POV2 el  PEDVY| BelE THAES Sokdos At
g FFE £ + USS ¢ F AU ERAEY fdole _4\_91}5}74] ke o7z Yukxlo] 9T 2%
AFHste EgyEve Osdd vlel o g2 A 1410115 23R 92 FHUE TR eFE BUE

AE BPA A3 Aol g got A8-du o 9 FRtE o] o] H3HA gfotxA Aol 2
ko] A3t AF TAE Yo7l oz Azt ?_ID}_L 3t th(DeBouck &, 1981; DeBouck®} Pen-
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Fig. 11. Duodenum of piglet challenged Fig. 12. Duodenum of piglet adminstrated Fig. 13. Jejunum of piglet challenged with
with PCV2 alone showing normal with sterile saline showing normal PCV2 alone showing normal
appearance. H&E, X 100. appearance. H&E, X 100. appearance. H&E, X 100.

Fig. 14. Jejunum of piglet adminstrated Fig. 15. Ileum of piglet challenged with Fig. 16. lleum of piglet adminstrated with
with sterile saline showing normal PCV2 alone showing normal sterile saline showing normal
appearance. H&E, x 100. appearance, H&E, x 100. appearance, H&E, % 100.

Table 3. Immunohistochemical findings in piglets challenged with PEDV alone or combination with PCV2

PEDV antigen
Groups Duodenum Jejunum Ileum
24¥ 36 48 60 72 24 36 48 606 72 24 - .36 48 60 72
Group I? "+Cd)> St I 6 S S s S 5 S E S 4+ b A+
(2% @2y @) @By @3 12y @)y @) @33 (GB) 1) @2) 22 G (@3)
Group II S S e S S o ol i o e + o e s

2y 212y @2y @3y 3 Q@2 @2 @2y @B 48 @y @2y 2Ry @B @23
Group I ~(2/2y ~(2/2) ~(22) ~(2/2) ~(3/3) ~(212) ~(212) ~272) ~(22) ~G3) (2 22 "R "Ry "G3)
GrouwpIV  ~(I/1 ~(i/t) ~(V/) W/ ~WnH ~Wy “WH ~WnH “WH Wy Wy Cwy Wy Wy (1

IGroup I: Piglets were challenged with PEDV, Group II: Piglets were challenged with PCV2 followed PEDV, Group III: Piglets were chalienged with
PCV2, Group IV: Piglets were adminstrated with sterile saline

® = Without normal limits, *; slight, +; mild, ++; moderate, +++; intensive
9No. of pigs with immunohistochemical lesions/No. of tested pigs
YHPC=Hours postchallenge
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Fig. 20. Jejunum of piglet challenged with
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ig. 17. Duodenum of piglet challenged

with PEDV alone showing a few of
positive cells of PEDV antigen in
the lamina propria. ABC, X 100.

TR -y

PEDV combination with PCV2
showing many numbers of positive
cells of PEDV antigen in the
lamina propria. ABC, X 100.

. R L
21. Hleum of piglet challenged with

with PEDV combination with
PCV2 showing a amount of posi-
tive cells of PEDV antigen in the
lamina propria. ABC, X 100,

3

PEDYV alone showing a few of
positive cells of PEDV antigen in
the lamina propria. ABC, X 100.

A

Fig. 19. Jejunum of piglet challenged with

PEDV alone showing a few of posi-
tive cells of PEDV antigen in the
lamina propria. ABC, X 100.

Fig. 22. Ileum of piglet challenged with

PEDV combination with PCV2
showing many numbers of positive
cells of PEDYV antigen in the la-
mina propria. ABC, X 100.

with PCV2 alone showing negative
reaction in the lamina propria.
ABC, x 100.

Fig. 26. Jejunum of piglet adminstrated
with sterile saline showing negative
reaction in the lamina propria.
ABC, x100.

Fig. 24. Duodenum of piglet adminstrated

with sterile saline showing negative
reaction in the lamina propria.
ABC, x100.

PEDYV alone showing negative
reaction in the lamina propria and
Peyer’s paich. ABC, x 100.

: ; 13. I
Fig. 28. lleum of piglet adminstrated with

PEDYV alone showing negative
reaction in the lamina propria and
crypt. ABC, % 100.

Pk i

sterile saline showing negative
reaction in the lamina propria and
villi. ABC, x 100.
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