g4 olw 2]5}13]X]. Korean ] Vet Pathol 6(1):19~26(2002)

Sy Fo{of ME =X AL A olgznt
I 838X 230} RT-PCR ZAlL, SZERA|ZAL

Ryl - phes| - HES - BES - HEF - YER
AT Sofets), mEg FERT, MU SFe, YRS

Preventive Effects on Porcine Epidemic Diarrhea(PED) Using
by PEDV Antiserum

I. Serological Results, RT-PCR for Fecal and Small Intestin, FA Test
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Abstract: The purpose of this study was to investigate to potective effects against porcine epidemic diarrhea
virus (PEDV) infection in piglets by administration of the PEDV antiserum orally at 2 hrs, 24 hrs and 36 hrs
after birth. six piglets adiminstered the antiserum were experimentally infected with PEDV at five-day-old.
Control group were four piglets infected with PEDV only. Serum antibody titers against PEDV were exam-
ined by serum neutralization (SN) test, dectection for PEDV or PEDV antigen from feces and small intestines
was tested by reverse transcrption-polymerase chain reaction (RI-PCR) and indirect immunoflurescence
(IFA).
The results obtained were as follows;
1. The piglets administered the PEDV antiserum showed higher antibody titers than those of control group
and sustained during the experimental period.
2. The detection rate of PEDV in feces and small intestines by RT-PCR were 26.2% and 16.7% in PEDV
antiserum treated group and 48.1% and 75.0% in control group, respectively.
3. The detection rate of PEDV antigen in the small intestine by IFA were 0% in PEDV antiserum treated
group and 50.0% in control group, respectively.
It was concluded that oral administration of antiserum against PEDV to piglets was effective in preventing
PEDV infection.

Key words: PEDV antiserum, protective effect, SN test. RT-PCR, IFA.

LM B AH Hshg 22 Yop0

A 34 HAPE (Porcine epidemic diarrhea; PEDYE =
A AFGA 1789 (transmissible gastroenteritis; TGE)Sl Y
A} 72+ coronavirusll &A% FUAle] Aoldt porcine
epidemic diarrhea virus (PEDV)2] Z+oll ols] wgsiy ofgl
A-=gtole}l SAE, B SEdA R A $UA HALE oF
7NFle FA vlolH A Aotk

PEDE 1976 E71ol9} 19783 A=t Hxe] B3t gl
& Fol oA BAEA2H67 obalotel A= 1983 A
oA AR} JAATL8 A= 1992d0] PEDV7E ¥
22 BEEe HI7MA] AGH R dAste] 2z 7

PEDVE= 95~190nm Z719] RNA Hlo|g{&E OFEHE Y
ehlin] ErRlcle PAMEoZ widdE 18-23nme] TFEY
EHEZIS zky 9ok PEDVE S €, M o, N @9
3Fog FAHNoH Hx|9 thE coronavirusths 53
AL glov ko] AP Eutgdulolajie] N gdliab= i
ko] dojuls Aoz dA uchl?

PEDVE F2 SFFREATME] M EAlA S48
FEATAZIL §4 B2 FJAtE §R9 dES gEE F
e A FeAolE zeste &AL A AR <
3 Msde 143 @48 2o FAR M PED: 2E o
HollA 100%2] HHES HolH TFAENAM= 50% ©1°39]



20 Mg - w43 - AT - e s HYTF - HET

A oI dhom 349 48 194 W, 32,
AE8RA QA71A 8 5o YFEFS Boluh AEA Y =7
Asioh 2 AALE-S ASISTE TGES ohe RARSIchSIS
PEDE TGE (& ZEpe]d 24 4 %%4ﬁwa*@§
A Al mRel JEgent Weve s PEAg
717k ohe- olel$nl o stmal, B ~@3ﬂtmﬂ%
o] #ab} ¥3£38lkS- | indirect fluorescent antibody test(IFA),
7H38 &3 9-&Y, enzyme-linked immunosorbent assay
(ELISA) T8 AL, &%9] $AZEAUEG o] &3 JFA
M, in situ hybridization(ISH), A& &3t npo]z2Y
2} &9, reverse transcrption polymerase chain reaction(RT-
PCR), vlelelze] 2o} 54 58 Tl FRgho} 101620
PED= TGE £ 7|8t vlo]2A] 914H3 SdskA 7
G718 AAX e FAaEHe] FadH FAH} FFY IgA
7b #2H8-E @2 23y SET16) M FARGE
U8 IgA(secretory IgA, sigA)dll 9| AAAdH 5} 44
o2 MR HAo| olfA =t 2F E8F IgA7t Fas}
A L2 gAs SR UAA A ik Astgae
EQANY Zgol eiXE Al AAHA ekom Az
IgA F¥e W25 FAtFl disl IgGRt B
o2 wrolgir} 2123
PEDE HaEo] folAE M2 WA ¢ 5
@ Aoz QAFT 9 Pouk FuHow waHT
e B, A, 3 59 chAlolel FEI N 58
Hlo] g AE o] g3 wWAA s} AP o] gpom 3} Y&
oM PEDO tist AE5AE JNd3dte] ooz &8
33 Qe PEDA of3) B2 EfAES] HALE Hole &
=AM drH oz g AR Fo|7] Hste &

Thof olé o] 25 o|Alel QAIEL TjAFo 2 HEAe] WHE B
ole ZEAES ’LW?SP Arpdolv FNEES HHE AF
ZEAA FFEUG S RT3k Wl AR 92 37
doz G=% %ﬂﬂ]ﬂ 098 Fx 9 BE] A 7+
HH A 2 Ao Y e FRS 28 &
= 9»1‘:]'.524

o= Al WAlS FEet ALE dRoaREH
IAE EEste olgske FFWA TeHIYHo| Id+H

e PEDVY| Uit FE3A(IgY)E AYAE Fost

T Yo

o " ZAE AAI Aat vlelglx FH| digt A=
o] HAREAA Fo4Ue A7t ol IPEDV-IgY7t BE
o] AEFA L FARE Yol ar} AThB?Y [sao 5(2001)%
PEDVZ HYH A9 /5 12439 A= #75FA%
5 PEDVE HE3IHE Al 7] §RAFTAMEA 1lo]
A7t AEEHA] gRom R fSFido] AEER 4ok
I AR AT 298 BT 359 3dE EHA
E° TGEV &¥H-g 3159 33 AT+FHT H 45 TGEV
£ FAFFTIGL Aol BF AEs a3F o2 TGEVE

Wro &kt

Uutx o2 PEDV, TGEV 59| ulolgjaA dapge] vigh
duithg oz At 2@ A=A F37t AriHe
2 93y gl AT TEe AAFES Al Y= Zﬁi‘“ﬂ' Q
dHo] FAstele A8480] o dREAY] 79 v E 1
A&ZAE JeEA T 2 Eojydl oA FE PEDV I3
ol Hls) HolAgle Azt weEbs B Atelid s S
JE2Ie] Be HIE F2 Y& PEDY widt WojmHo
2 Botd THAES 330 Ax 2EE9 PEDV JPHL
Foldle] [gA T2 [gGE AR FAhFoz AAFA )
o AAHY FEHYE YA A PEDVE T4 tidt F4
‘ﬁ%ﬂﬁc tohzt AAYa A& FAANA Wl aHAE HESL

IL A3 3 24y

1. PED 83 Fd|

AE B4 ¥4 PEDVOl AA7gE ] A
HE Hole 3-5U%e EfRAES] RS AF st S
7L Foll 4°C, 3000 rpmell Ay 1582 WAIEIe] FF AL 56°C,
3087 BB slsle] Wargste AMSsiaTh 8 FAY
A&te] B FA7E 25630 FEAL ARSI

l-«O
ok

o
=

i

. 24X E PEDVe| FH|
FTHPEE PEDVE GOz 7St PED Ydut
$2 Uehd AYEA MARAL Hole 3-5U% EHAE

[

[s]
o] &%& PBSE 10%5A F-A3td 1,000 rpm, 587+ 44
3le] A& AzAL 12,000 pm, 2087+ T&AN ] A3

0

€ membrane filter] SZA1AH EH3IL ampcilin(Sigma, USA)
JJr kanamycin (Sigma, USAYS Z}7} 1%=A 7k8ted Smy
¥ 33 A75E5} Hofmann 5(1988)'32] upe wje}
FAHE Vero AFEoNA Ahulgste] A EHEZIHCPE)E
DRl on vlolgA 9rkE 1055 TCIDsymio $ATh,

3 AEHSE ¥ AlEEA

=4 PEDO thet #ixlg AAJSHA] 3 FA-59<
BEAqA EgEa "HFslhAbe] ofs] 490 /A 10
FE Agsld 65 B 2412, 24A17Y, 367173l Zhzh
5ml/F# PEDV @83 ATFFASI 47+ PEDV 43
e TSR] Gttt APAES 49% ) AFARSEL Q2S5 m
X2.5mX0.5m)el ©]&3] ARSI o™ B Aol
AaAF BASAL e 229 #5E A 4414
Ao g wjd Y45 A

*E‘féibl EHAES AFEW Yol 24875t &84

T 5dEH FAPES AAEINTE A4 22 2k
PEDV%@%? AFEAS 6% EFAES PEDVE TEAHE



FY4 Folo] 02 X 404 A oMET L YA A5, RT-PCR AAh FA2A 74 21

Group 1 [
(n=6) <& o0 Af A A
Group 1I

(n=4) AQ A A(D)

2h 24h 36h 5 12 19
(days of age)

Group I: piglets from no vaccinated sows were added PEDV anti-
: serum orally and infected by PEDV.
Group II: piglets from no vaccinated sows were not add PEDV anti-
serum and infected by PEDV.
<> : administration of PEDV antiserum orally, A : col-
lection of blood, {: infection of PEDV, (7 autopsy.
Fig-text. 1. Experimental design.

g 2, A9 IFe £9Fo] PEDVZEAS Foian] 42
4% TRAEL PEDVE TAHTY URZOE FEHAL
o, XfA2el¢] PEDV $A4HEL FHHEE o838t 37
T Fol 277 BFeRT. ABAEL A7E wet A
33 AFS &3 (Fig-text. 1).
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trypsin® 3t maintenance mediumS 72 wellol] E-2
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PEDVell th3dl oligonucleotide primer= PEDVE nucleo-
capsid geneollA AAE ZOE PEDVE Ec|Fo= ZHET
4 & forward primere 5-ACAAGTCTCGTAACC-AGTCC-
3, reverse primer<- 5-GTATCACCACCATCAACA-GC-3'=
691bp 2719] fragment/} FEHEE A3 ch

2) RNA &

By AgzAorle] RNA F%L2 RNeasyR Mini Kit
(QIAGEN 74104, Germany)Z AR&-3te] 2A]8}itl Sample
300 ulell RLT buffer 600 ul9} B-mercaptoethanol 6 g 2L
A3 ZoAu7kx] 2801 vortexing3lHTh. 70% ethanol
600 ul A1t & 187} vortexing8ld mini columnoll ¥H-3-<4
1.5ml 3 750 WS Y3 14,000 rpmelA] 187 9413 & tube
&o] §AG AAS L Fe ¥hEAS Y3 FHINAT RW1
buffer 700 WS columnd] ¥ 14,000 rppmoll A 1E-7+ ¥AgH
% columng MZ-2 collection tube®| ¥ RPE buffer 500 ul
£ 9& o 14,000 pmollA 127 A3 wbede] £
< AAsYT}. THA] RPE buffer 500 plE 232 14,000 rpmol]
A 187 94T £ wbedd] &S Ao AASGAL
Columng A 28 eppendorf tubedll ¥ 3L 30ul RNase-free
waterS H7}8ked 14,000 rppmol| 4] 2871 943kl RNAE &
Z3uh

3) Al BFS(Reverse transcription; RT)

&AL HhS-L RNA template 5 pl, 0.2 uM2] reverse primer,
DEPC A&® F#<4 31 ul, 10XRT buffer (MBI, Lithuania),
02mM dNTP(MBI, Lithuania), 40unit RNasin(Promega,
USA), 2.5 mM MgCI, (Promega, USA)YE 375t 65°CeA
10%-7F ¥H3-A171 F 200u Molony murine leukemia virus
reverse transcriptase(MBI, Lithuania)E& % 7}sted 50 pl
reaction volume2 & 42°Co|A 1A]7F 94°Col|A] 58S 2 |
cycleg A3l cDNAE A3

4) ZES A MMPIS (Polymerase chain reaction; PCR)

HAA} wk-gofla] E4E 5°C cDNA® 0.2 uM2] primer, 10
X PCR buffer, 2.5 unit Taq polymerase (Promega, USA),
02mM dNTP (MBI, Lithuania), 2.5mM MgCL,; (Promega,
USA), Ba8 55 32 pE #7181 50 wied reaction volume
2= 95°C 5%, 52°C 45%, 72°C 1329 Hhg-27A 13] Al
BT O A8l 95°C 45%, 52°C 45%, 72°C 189 W3
Z704 308 WAL 52°C 45%, 72°C 57 WHE
AX 13 A8kt

ZEZF PCRAMES Q1L 1X buffer (40 mM Tris-acetate,
1 mM EDTA, pH 8.0)8 HEAZ A8 1% agarose gelollA]
A719%5S AA3F &, 40mM etidium bromide & AN gel&
Al UV transilluminator (Seoulin Bioscience, USA)Z. A}
38 bandE YW DNA marker2E 100bp DNA
ladder (Promega, USAYE ARE-slith,
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PEDVE IZ]R,FEMXM]L 256, 3AHE T 14 128,
FAARE F 1449 12899tk 3 EHAELS PEDVE &
ARFH7|AH FHAHEE F 799 EF 64, FAHE T 4
Yol 322 vrERstth 4 T HXEL PEDVE TAYEE
1A% FAFET F 14 BT 128, 3AFT F 14dde
64014t} 54 THAEL PEDVE ZAHENNAT TAH
Z 5 79 2 ZAFPE F 1490 2F 1280|960 EH
AR=2 PEDVE F4AFTIA EAFsgA7E o4, &
AZ F 790+ 320/ THTable 1).
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Table 1. Antibody titers by SN test in piglets infected with PEDV
Piglet Antibody titer
No. (oPID* 3PID 6PID 7PID 8PID 14 PID

Group

1 64 NT** NT 64 NT 32
2 256 NT NT 128 NT 128
I 3 64 NT NT 64 NT 32
4 128 NT NT 128 NT 64
5 128 NT NT 128 NT 128
6 64 NT NT 32 32/D***
1 <2 64/D
I 2 <2 NT 32D
3 <2 NT NT 32 NT 32
4 <2 64/D

*: PID=postinfection day, **: NT=not tested, ***: D=died.

3 PEDVE FZA3AF 5 3¢9 dAiden 83538471
= 6409t 2 ERAEL PEDVE FAEAFFIVA <2,
PEDV 34HE §F 6ddl AAIE o FFsA 7= 32
olgtt. 3 EHA=ES] FAHFSFA 7= PEDVE 3AFT
AN E <2, TEAHE T 79 € 4YdE BF 320192
M TRAES HFAIANe FAFTH AN <2, F
ARHE F 3do HAREen FFIIA e 6401k
(Table 1).
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A31A] e A e FHFIFIAA <20 Hjal f-94483U
A EATHP<0.01). =3 A3 129 Y FsA 7R Al7ko]
AAFAE el AF nze sl &2 w4 &
A H A}

2. RT-PCRO| 2|8t PEDV #H&

RT-PCRO ]t #93} 43l PEDVE Z&3d 23
£ Table 23 7t} PEDVIEA-S ATHFA3 IHAEY
PEDVE 343Ee A48 22 3438%F § 195H 1447}

1 % 84ce] HAANE F 22494 AEH 262%2] HE

£2 HIT 6% F 179 23T PEDVZE AEH] 16.7%

48 BolA] ¥ PEDVE 4SS 4E 11

& 124%‘3 3195 47K F 274e] BRAE F

13°ﬂ°ﬂ*1 HAEHS 48.1%2 HEES HYA 47 T 379

2704 PEDV7} AEHo] 75.0%9 &8-S BAh(Fig. 1).
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Table 2. Detection of PEDV by RT-PCR in the feces and small intestine of piglets
piglet Fece _ Comsfave  Cumulaiive
Group No. Days postinfection positivity Small intestine  positivity
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 (%) %)
1 ) -+ + - - o+ - - - - - - = = -
2 R T S e - - -
I SO T 22/849262) 1/69(16.7)
4 - - + - 4+ o+ - - - - = = — — -
5 e < - -
6 - 4+ - + 4+ + - 4+ - DY +
1 - - + D +
2 - + 4+ + + + D + +
I 13/27(48.1) 3/4(75.0)
3 - - 4+ + + 4+ + - = - = = - -
4 -~ + + D + +

3. _; negative, +; positive, ¥: D=died, 9: No. fece of piglets detected/No.

No. total small intestine of piglets tested.

Table 3. Detection of PEDV by IFA test in the small intestine of pig-

lets
Cumulative
Group Piglet No. fluorescent lesion grade posivtivity
(%)
duodenum jejunum ileum
1 0* 0 0
2 0 0 0
I 3 0 0 0 0/18**(0)
4 0 0 0
5 0 0 0
6 0 0 0
Mean 0 0 0
1 1 3 0
2 0 3 0 6/12(50.0)
I 3 1 1 1
4 0 0 0
Mean 0.50 2.33 0.25

*: 0; no lesion, 1; mild, 2; moderate, 3; severe, **: No. small intes-
tine of piglets detected / No. total small intestine of piglets tested.
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PEDV F8H& Foisix &b ZRAHES] PEDVE 343
FU AY 12N 1M THAELS FARF F 4ol dalet
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gole gL Holx| gtk 29 X
RS 173];\{3 Z 6| HAlslH o Ao|A|AA 3] A
AME PSS Holx] FUAAT BHNME 7Fe FAIuke

total fece of piglets tested, ¥: No. small intestine of piglets detected/

M1

2 3 4 5 6 7 8 9
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700bp—yp

50000 Pt il B PO X <+—691bp

Fig. 1. Detection of PEDV by RT-PCR with fecal samples from pig-
lets infected with PEDV. Lane M, 100 bp DNA size ladder.
Lane 1, PEDV positive standard; lane 2-6, PEDV antiserum
treated group; lane 7-10, PEDV antiserum untreated group.

Fig. 2. Jejunal villi of piglet infected with PEDV after no treatment

of antiserum showing intensive fluorescent postive reaction.
IFA, x100.
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PEDVE 105Y 3U¥H ERAE FHHET F 1277, 24
A7F, 48A17F, 60A17F, 72A17bel] BWs} AFo)A] RTPCRY

93t vlol#2 ZHEAA LA E 105, EHAAME 95
A wpol# a7t HEHJT P RLPCRS ©| &3 Bzt 4%

oAl FAHES PEDVS HEZ¥+= PEDV ¥IHL A+
B3 A7 ERAEL 262%% 16.7% AEES 23
2} PEDV 3L FodA] &2 dlzT ERAENA
= 48.1%% 75.0%°] & HEES HAT. tz2ZAAM HE
€2 Kim 59 9723l vis) WekA%r PEDV #8A & 73
TFEAS AP HlsiM e ol ol JFHY T E
ulo]g2e] AR AFztHEr
PEDE TGESFe] 7ZHdAgo] g 23} Debouck 54%(1981)
4%3 ARG FAG o] 7P A& Folido] H& /-8
Fedolar it AAE AlZHE § 6rlZkellol= F
5140 FRAIME 90~100%04 FZ3HA o] 3k 73
FgRkgol YERIAL 12~45A7 oM = 9hgo| F743] ¥
21111 24~45A | 7H M 1~10%2] AgEe| Ao Al Lol A vk
A FRheg g Aoyt AAE AR
S YoHL Al FRAVMEY 90~100%M FFE
Adukg-o] Yehdth! 2 7ol PEDV 38L&
045};(] ok PEDVE ZZAAES LSIJEL 53_431;”74/&}—
AN A 500% FEE&E 2o PEDVIEEH S 7
TEAE THAEL 0% HHEL 2o A9AQA 4*%‘5@101
o3 FAHE AR At LYo e] PEDVY F3 H F
2o} oA =]o] ) ‘%“?iﬁé*éf’l ZF53] o]FAA AUt
A l tﬂd FAFE Fog
. = 233, A=
0.252 Yeh} 3o M s Hit } o]& PED 784
43 FgolA Ao 7 F AFETE Ba
44459} dxjstglom 3)7do] 4o)AFRT FARA T Hk
1T4 FEE7E AlstA @gtE o] Fgo] EhA

O
=

(o oX (o rlo
% _@: l
A?L
O

ot @
o
o
5

biids

==
ﬂ\l
uE

fo

P
oo
1.‘.4

=

_L4
Mo

ol & 735@4 PEDV ﬂ@%’ %‘3&31? AF-F%h

2971 qAE 25 de FFUNA FEHISE P43
PEDVS] Ao &2 3 &
Sl PEDV] 23 AAS G302 Wols= 71-3_— &
AATH wEpA B Ay 23E EU=Esio] FF 4
FEZNA B HAE A E PEDV FEHL LIt}
W gsHez ot PEDO 9% ZFAHQ £4g F4
slstelel AbgErt

V. 2 =

PEDV TEAH S EES X {AIE 380 AX 15



FHEAY Folo] & AR FYA ArpY oAES L A A, RT-PCR A}, H38A 74k 25

sl 9 H o2 A= FEHY-E FAAZ F PEDVY ¥
AAZ g W) EAE FIslA EHFAFAAE, RT-
PCRAAL, A FAAAE AAIBIAE v 23 2e 288
At

1. PEDV &83 & 77535l & T34 8
AHEAL AEFTIATA FAEH A

2. RT-PCRY| &Jgt #¥3} Aol vlo|2ix ZEAle] PEDV
P& ATFAS AN e F7 262%9 16.7%=
229 48.1%9} 75.0% vlEt @ AE &L B

3. FFFA e 23t 2P Hlo]g]X HE A% PEDV
FYAL AFEAT AP 0% FAE&S HIA N PEDV
AEA L FoJex] e AFZLE 500%2 FHEE 29tk

olFe] AE F3le] THAES oA PEDV AL
ArEAAE Aol FFUA FEHDS FA4sld PEDE
aFgH oz Wolaqdrt

HIES

—

. Debouck P, Pensaert MB. Experimental infection of pigs with a
new porcien enteric coronavirus, CV777. Am J Vet Res, 41:
219-223, 1980.

2. Turgeon DC, Morin M, et al. Coronavirus-like particles asso-
ciated with diarrhea in baby pigs in Quebec. Can Vet J, 21: 100-
101, 1980.

3. Dea S, Vaillancourt J, et al. An outbreak of diarrhea in piglets
caused by a coronavirus antigenically distinct from transmiss-
ble gastroenteritis virus. Can Vet J, 26: 108-111, 1985.

4. Timoney JF, Gillespie JH, et al. Hagan and Bruner's microbi-
ology and infectiouts diseases of domestic animals. 8th ed.
Comstock Publishing Associates, Ithaca, U.S.A. pp. 897-898,
1988.

5. Pensaert MB. Porcine epidemic diarrhea. disease of swine 8th
ed. Iowa State Univ Press. Ames, lowa. pp. 179-185, 1999.

6. Chasey D, Cartwright SE Virus-like particles associated with
porcine epidemic diarrhea. Res Vet Sci, 25: 255-256, 1978.

7. Pensaert MB, Debouck P. A new coronavirus-like particle asso-
ciated with diarrhea in swine. Arch Virol, 58: 243-247, 1978.

8. Takahashi K, Okada K, et al. An outbreak of swine diarrhea of a
new-type associated with coronavirus-like particles in Japan.
Jpn J Vet Sci, 45: 829-832, 1983.

9. 94], 0|57, et al. A F4 Alrfulolelne) S ae)F
Aol et A7 Agr A, 32: 16, 1992.

10408, 274 2, et al. SA] 34 Aabulolaie] a5 wigt
2] A}3] A, 29: 360-365, 1993.

11. Egberink HF, Ederveen J, et al. Characterization of the struc-
tural proteins of porcine epizootic diarrhea virus, strain CV777.
Am J Vet Res 49: 1320-1324, 1988.

12. Yaling Z, Ederveen K, et al. Porcine epidemic diarrhea virus
(CV777) and feline infectious peritonitis virus (FIPV) are anti-
genically related. Arch Virol, 102: 63-71, 1988.

13. Ducatelle R, Coussement W, et al. J. Pathology of experimental

CV777 coronavirus enteritis in piglets. Vet Pathol, 19: 57-66,

1982.

14. Pijpers A, Nieuwsttatt AP, et al. Porcine epidemic virus as a
cause of persitent diarthea in a herd of breeding and finising
pigs. Vet Rec, 132: 129-131, 1993.

15. 733w, B33], et al. S #7804 A H(porcine epidemic dirrhea):
A I, e Al f ko)A o ghgee) Abs) A, 31: 38-56,
1994,

16. Pensaet MB, Debouck P, et al. An immunoelectron microscopic
and immunofluorescent study on the antigenic relationship
between the coronavirus-like agent CV777 and several coro-
naviruses. Arch Virol, 68: 45-52, 1981.

17. Callebaut P, Debouck P, et al. Enzyme-linked immunosorbent
assay for the detection of the corona virus-like agent and its
antibodies in pigs with porcine epidemic diarrhea. Vet Micro-
biol, 7: 295-306, 1982. _

18. Hofmann M, Wyler R. Propagation of the virus of porcine epi-
demic diarrhea in cell culture. J Clin Microbiol, 26: 2235-2239,
1988.

19. b o}A$-. In situ hybridizationel] )5+ =] -§-3843 A=)
Sy o5A A o 3h2) 3 3] A, 37: 809-816, 1997.

20. Kim O, Choi B, et al. Detection an differentiation of porcine
epidemic diarrhoea virus and transmissble gastroenteritis virus
in clinical samples by multiplex RT-PCR. Vet Rec, 146: 637-
640, 2000.

21. Bohl EH, Saif LJ. Passive immunity in transmissible gastro-
enteritis of swine: immunoglobulin characterstics of antibodies
in milk after inoculating virus by different routes. Infect Immun,
11: 23-32, 1975.

22. Roth JA. The immune system. disease of swine 8th ed. Iowa
State Univ Press. Ames, Iowa. pp. 799-820, 1999.

23. Hiroshi NA, Paul K NA, et al. Breast milk IgA binds to jejunal
epithelium in suckling rats. J Immun, 120: 1333-1339, 1978.

24. 2RI . BRATE 0. AR, ST, SEFCHU, pp. 260-266,
1999.

25. Yokoyama H, Peralta RC, et al. Passive protection of chicken
egg yolk immunoglobulins against experimental enterotoxi-
genic Escherichia coli infection in neonatal piglets. Infect
Immun, 60: 998-1007, 1992.

26. Yokoyama H, Peralta RC, et al. Detection of passage an absorp-
tion of chicken egg yolk immunoglobulins in the gastrointes-
tinal tract of pigs by use of enzyme-linked immunosorbent assay
and fluorescent antibody testing. Am J Vet Res, 54: 867-872,
1993.

27. Kweon CH, Kwon BJ, et al. Immunoprophylactic effect of
chicken egg yolk immunoglobulin (IgY) against porcine epi-
demic diarrhea virus (PEDV) in piglets. J Vet Med Sci, 62: 961-
964, 2000.

28. Isao SH, Masaaki ON, et al. Passive protection against porcine
epidemic diarthea(PED) virus in piglets by colostrum from
immunized cows. J Vet Med Sci, 63: 655-658, 2001.

29. Woods RD, Wesley RD. Efficacy of antiserum produced in
goats and pigs to passively protect piglets against virulent trans-
missible gastroenteritis virus. Can J Vet Res, 56: 170-172, 1992.

30. Kusanagi K, Kuwahara H, Katoh T, Nunoya T, Ishikawa Y,
Samjima T and Tajima M. Isolation and serial propagation of



2 SCERE S ERELER

porcine epidemic diarthea virus in cell cultures and partial char-
acterization of the isolate. J Vet Med Sci, 54: 313-318, 1992.

3174, A, AR 5. 71 AW Al 2 o) 3=, ML pp.
87-90, 1997.

32. Wood EN. An aparently new syndrome of porcine epidemic
diarrha. Vet Rec, 100: 243-244, 1977.

33 ETEC, 72 BRI BT IR THE THRIOBE . BRARERE, 13:
24-25, 1995.

34. Walker WA. Host defense mechanisms in the gastrointestinal
tract. Pediatrics, 57: 901-916, 1976.

35. Halliwell RE, Gorman NT. Veterinary clinical immunology.
Harcourt Brace Jovanovich, Inc. USA, pp.164-192, 1989.
36489 . W= el A3t AA. Ak ALA], 20: 450-457,

1984,

37. Prager D, Witte KH. Die serologische Diagnose der Epizoo-
tischen virusdiarthoe(EVD) des Schweines mit Hilfe der
indirekten Immunofluoreszeztechnik(IFT). II. Antikorper ant-
wort nach experimenteller Infection. Tierarztl Umschau, 36:
477-480, 1981.

38. Callebaut P, Debouck P et al. Enzyme-linked immunosorbent
assay for the detection of the coronavirus-like agent and its ant-
bodies in pigs with porcine epidemic diarrhea. Vet Microbiol, 7:

e S - A - e

295-306, 1982.

39. Hormann M, Wyler R. Enzyme-linked immunosorbent assay for
the detection of porcine epidemic diarrhea coronavirus antibod-
ies in swine sera. Vet Microbiol, 21: 263-273, 1990.

40. Carvajal A, Lanza I, et al. Evaluation of a blocking ELISA
using monoclonal antibodies for the detection of porcine epi-
demic diarrhea virus and its antibodies. J Vet Diagn Invest, 7:
60-64, 1995.

41.9H84F, 37347, et al. A {3843 A AP (porcine epidemic diar-
thea)®] ALISjo] PNt YT Z, il el 38: 818-
822, 1998.

42. Debouck P, Calleaut P, et al. The diagnosis of coronavirus-like
agent(CVLA) diarrhea in suckling pigs. Curr Top Ver Med
Anim Sci, 13: 59-61, 1981.

43. Coussement W, Ducatelle R, et al. Pathology of experimental
CV777 coronavirus enteritis in piglets. I. Histological and his-
tochemical study. Vet Pathol, 19: 46-56, 1992.

44. Blood DC, Radostits OM. Veterinary medicine. 7th ed. Baillere
Tindall, London, England, pp. 858-863, 1989.

45. 2217, ZANE, et al. A A AAe] 28R S9F. 5
=FA, 36: 587-596, 1994.



