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SUMMARY

A total of 2132 sera from 160 swine farms (an average of 13.3 serufn
samples per farm) from throughout the Republic of Korea were determined to
prevalence of porcine reproductive and respiratory syndrome virus (PRRSV)
infection in sows.By ELISA, 964 out of 2132 sera tested (45.2%) and 111 out of
160 sampled herds (69.4%) were positive against PRRSV. Fifty two percent (964
out Qf 1823 sera) seropositive sera identified in sows from 111 herds classified as
seropositive against PRRSV.A panel of three anti-envelope (E) protein MAbs
(MAbs 15, 28, and 246) and anti-nucleocapsid (N) protein MAbs (MAbs
SDOWI17, VO17, and EP147) was used to investigate, by an indirect fluorescent
antibody test, the antigenic variation of 12 Korean PRRSV, in comparison with
those of a US. ATCC VR2332-derived attenuated vaccine strain and the
reference European Lelystad PRRSV strain. Antigenic variations among Korean
isolates of PRRSV were confirmedIn an experiment with 40 specific
pathogen-free pigs aged 3 days, the distribution of a Korean isolate of PRRSV
was assessed immunohistochemically and by in-situ hybridization for a period of
28 days after intranasal inoculation. The most consistent and intense labelling for
PRRSV was in the lung, the virus persisting in pulmonary macrophages for at
least 28 day. Other tissues and cells in which the virus was detected included
macrophages and dendritic cells in the tonsil, lymph nodes, spleen and Peyer’s
patches, and macrophages in the hepatic sinusoids and adrenal gland. The
experiment suggested that the pathogenesis of PRRSV infection may be
summarized thus: initial entry of virus through tonsillar and pulmonary
macrophages, followed within 3 days by viraemia and subsequent interstitial
pneumonia. Immunohistochemistry and in situ hybridization methods for the

detection and localization of porcine reproductive and respiratory syndrome virus



in formalin-fixed tissues were compared. Tissues sections originating from five
aborted fetuses and four stillborn piglets naturally infected with PRRSV were
specimens used in the comparison. The data demonstrate that the site of PRRSV
localization in the prenatal piglet differs from that of the postnatal piglet. This
work also demonstrated differences in pathogenicity between two Korean PRRSV
isolates. The SNUVR980606 isolate of PRRSV caused abortion and delivery of
stillborn near-term fetuses whereas the SNUVR970501 isolate did not.

In this study, we examined the ELISA titer of pigs. To identify porcine
epidemic diarrhea virus (PEDV) antigen in feces of diseased pigs, we developed
competitive ELISA method and solid phase immune electron r‘nicroscopy(SPIEM)‘
with recombinant Fab as a rapid diagnostic method. In order to develop orally
administrated vaccine, we studied experimental infection of PEDV in pigs and
investigated safety and ELISA titer after oral or muscular inoculation of PEDV
vaccine also in pigs. Among 100 pigs, 99 pigs showed antibody to PEDV. By the
methods of competitive ELISA and SPIEM, we could detect virus antigen and
virus particles in. virus culture suspension, crude feces, and intestinal
homogenates. The morphological examination also ‘showed the overall
morphological characteristics, which fit for PEDV. with Piglets, experimentally
infected with PEDV, kept for clinical and pathological studies, had been sick from
PIH 18-to 110. All experimental piglets except negative control group had shown
diarrhea. In immunohistochemical observation, PEDV antigen were detected in the
enterocytes of jejunum. Antigen was confined to the cytoplasm, especially villus
tixﬁ and could not be detected in the nuclei. When the 4-weeks old pigs
muscularly administrated with vaccine, no body weight loss or clinical signs
were not -seen. However, antibody titer to PEDV were not so high expected.
Orally administrated pigs also show no significant body weight loss or clinical
sighs. The pigs were attacked by PEDV, pigs including eohtrol greups showed

diarrhea.



In the survey of swine parasites, total parasites infection rate was 15.8%
of 8429 pigs. The infection rates of coccidia, Ascaris suum, Trichuris suis and
Balantidium coli were 7.2, 65, 1.2 and 1.19, respectively. In the experiment of
drug efficacy, allmost of all drugs were very good efficacy to Ascaris suum and
Trichuris suis. And the drug I and D were very good effective to Ascaris suum,
Trichuris suis and ectoparasites. In lactating piglets, Isospora coccidiosis is some
problem to them. Drug B was very effective to swine Isospora coccidiosis. The
body weight gain and diarrhea were improved in the lactating piglets treated

with Drug B.
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Al1F AL

A1Ad dFANEY 543 T84

ol A9 F3 EAHL HAA FUAEE AsAlgle HA A7 3F7
Z 3% F(porcine reproductive and respiratory syndrome), ¥ Z 34 A} (porcine
epidemic diarrhea) 2 714%F4 AHE A7 SHAY MY FEAII
Aot AA vt ¥ Jd H oo #F AT EH3 Fasio
dd AMos A% FE 4QY SsE o 4000990 YR Uk FE Yo
TA BFE 2 FEHES FHA TAHES JHAA o A FEEAAA
A EA7E He AYEo] HA A &7 FFF, HA K3 AA 2 HA
714% A owa wdolrt ol AW % e Y= =719 AAEE
Z7MA71= Aoz FEsn QS Booidzy, vt 2mAEdAE HA G
Bago) H3m gon £EAMAE 7HF AWM ZReN RFHo2 Hesn
gt olelg oK TR st HA FA A g FHIAE o7|AIE oy @
He ooz FEANYS HAAIE TR S  F Uk o] A7
HzA, HA2 Y7 3F7 FFTY I ¥olA(antigenic variation), Fi
7298, §¥4 (pathogenicity), ¥ &¥ /¥ TL T3t AL dWsin AGd
F AE #AYdE dF 2HAE =T oAl Arjdd. =E M e AS
HAibel AAAQA A FFP HAHY 54, HAE F YUET H4¥E T3
AE HAE ZAAA ANY P vl = UAn A2 BAFe 10% AsE
fste 744 AME BeHoz U4 Z2aYE AAse FAHA A4
o] AT A" Uk F, o] A7 FPoz HA WAL FFAAA
WTO AHASIAM  H48 AQadxsddA AWeE 2 + e L oz
AnAEdAE F o 439 FAEE FFE F UA 0

b
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Al 24d A7 dEd 39

2 A7Y ERHA £9¢ Astel, 1AIEAE A 447 3§
F52 uolelad Fu Z9E, 2AW YL o8¥ AW, volzze
5 ANSE, HA f94 A volead W Mx AuAL o§w

Atz GHA FEL AH4Ned AL, vlojgizg &2 5& ANz, AR

=

T4 2A4¥Y I AFEL d7EY 2adxele SR Y7 387
2570 U@ TaAEAMY 5F7) e FUd 2 WUES AFE, HX
T ALY wloj2ie] Wiy THAEAAM 437 AE WIAd P HARS
d7stx, HA ZIAFAE ZHY I AIEH EHAE 2 S EAMY TZ
8% A¥E AAEH 3dEde #HA MYy 2FU) FF3FA @
AR EM G Z47] Ago digd ATFE AASZ, HX F34 Ao @
WA EFH AHAH WY ATE AANST, WA AEH Ay g
BEAAY 75 &A% 4¥E AMEATh

ol
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A 2 F dAA9 HA A7 2F7] FFLA
g3 WA =23

A 1A ANE

19873 Wz FAMFAME gAPr] RE #4373 ERAE EF7
el fFste RN 42 AHol HLor RIHUTG. I F 19904

A%, 5EY, ULAET FIAGAAR 8@ S84 dedle 2o RuHUG

ok
o

(Wensvoort 5, 1991). o] Awo] mi® zslel: olgdd Z4L %27]%
AAAI AR kol 1991 o] AWl g YJAI 22 H7A o 72‘%.%
mystery swine disease, swine infertility and respiratory syndrome (SIRS), porcine
endemic abortion and respiratory syndrome (PEARS), blue eared pig disease,
Seuchenhafter spatabort der schweineS¢ ol# 712 ¥g oz BAt7t (Goyal,
1993), o3 7kx AW Yoz A EFAS 3] Y& 1992d v w2 EFY
oyolEgacM dd A AEALAA HA A7l £F7] FFE (porcine
reproductive and respiratory syndrome; PRRS)22 &4 ®HEHAG. 19919
Jdd=e 4 FgdgdFrodME A AXZdATE ol 83td A A7)
5§71 F3EFEL HFEste dAAME Hzxz BYdqd & d7art A
g W=o] “Lelystad”®] AHE £ Lelystad virusZ F33A (Wensvoort F,
1991). 2 ¥ HFAE A7) FEFV)EAHEE LEI}= =M HAAE
Beste SIRS virusZ HW3sz ATCC VR23R2E FE23dHd. o1 F ozF
oA e Egstd HA A7 TF7] FFT vrojgl~ (porcine reproductive and
respiratory syndrome virus; PRRSV)E W3 & A =3tk (Collins 5, 1992; Benfield
5, 1992, FUAIAE 19934d0) AN 447 £E7] FFPo] RIHYR
A= 2HHUASG (Kweon T, 1994).

$Hz A7 ZF7] FFT  9A wpolei2dd PRRSVE  order

-21-



Nidovirales, fami]iy Arteriviridae, genus Arterivirusoll &3 ulojg] 2olt}. A) 28
orderd! Nidovirales® nest& <vulste EdAle o2 ulolglArt A X
ZAAlel 3Ll FF A terminal® 7FAE nested set®] subgenomic mRNAE
ZedA FAHHJADL  (Cavanagh®s, 1997, Meulenbergs, 1993). Order
Nidoviralesel & PRRSV7Z} %3 family Arteriviridae® ol family Coronaviridae”}
sted ol&2 I fAAY FAHoY ZhAel mRNAY @@ Ao KAbsty
Z2e zAe=2RH fFdAdE HAe=2  AZdd. PRRSVZE &3 genus

Wy

Arterivirirusol £ equine arteritis virus (EAV), lactate dehydrogenase elevating

rlo

virus (LDV), semian hemorrhagic fever virus (SHFV)So] <£3led o=
PRRSVS} wuloleise] F7]et B, FAze =Zv)eh Fxdwe HA g
Aol g JARET we FARG 4AL A3 Qo ad M2 g
Yotz Tt (Meulenbergs, 1993, Plagemanns, 1996).

H2 AA7] 5F7] FFE vlolglae ok 15kb9]  polyadenylation®
RNAE 7HXxz gle9 8789 ORFZ FAHIAY  (Meulenbergs, 1993,
Mardassis, 1994). °|%5 ORF 1la, 1lbe wu}ol2{22] RNA dependent RNA
polymeraseE HMAFSH= nonstructural geneS 2 AA AR o 80%E R 8y

=

rlo

la®t 1bve =& family Arteriviidae®t ©vF37}X2  pseudoknotd Tz
overlapping® o] 9t (Conzelmann%, 1993). ORF2-72 ¢ 4kbAE9 =72
vlolgi 2o FRYWME HAMSE structural geneol®™ wlolE Ayl HE o4 T
Zdsol FAAE 2EY 9@ 678-7709 subgenomic mRNAS &A3 Wt olE

subgenomic MRNAES 3 Zug M2 437 52UZ4 nucleotide motif)

l

UCAACCY M2 dl$ {FAd 71N ¥ leading sequence® 73 Yt} o] F
ORF72 unglycosylated nucleocapsid protein (N)€ ORF6< unglycosylated viral
membrane protein (M)€ 8|31 ORF5% glycosylated envelope protein (E) 2}z
A, ORF2-4% glycosylated protein (GP2-GP4)& AAlstE f-ad=bolx|gt
otF ol ©lAd dF FH/Y s #HA U ¥k (MeulenbergS, 1995,
Nelsons, 1993). ©|% N protein® F2 Houkgo] fE5E FROZ o] BE

& FAQ SDOWI7E PRRSY dhe] 713 da] soln Qe ©aAE 8ot}
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£3] o]% M} E protein® bHlolgiA EWol =&=Ho] &3} ulolg2Alolg
AGubgoa F83 F¥E & FEE AAZIC EF ORF5  23A

oJxe AL vlojgzo] PHFA M EANM apoptosisE FrEIHE HOER
g3z don T3 ORF5 ¥% % ORF6-7REL QA FHEL AANES
o] &3 restriction fragment length polymorphism (RFLP)ol| 2} E4julyd] 2fs
o wWolF @ wWAFoe] FEo o&¥ F Yr FELE HIHY o
(Wesley s, 1998, Gagnon%, 1998). 283 E protein® ORF40] &jsjA grEojAl&
g e volzlzd e TP g4 AR AA YY) 5F7] FF2
vlolg{ 2 fAAHoZ AA v]xy ulolglx (PRRSV VR2332-like strain)3}
338 vlolel& (LV-like strain) Yol Aed oge A= 9$ 60-70% 2]
FAAH FLAE ZHAAT 2L uol2F T = PBRolFe L FIA

e

Bl (Meulenbergs, 1995).
g2 A7l 5F71 3P uolglAE  single positive  strand®]
RNAutoldl 22 Ao Ko glom o 45-80nmB = Z7|2 1 HFd
25-30nm<} nucleocapsid core® Z7FA 2 lth. wpolg & f{7]1&u] AHA A A
28351  detergent?! sodium deoxyl cholated Triton X-100, NP-40% ¢
A HA EgsEd. =3 A A7l 52F7] FFET volglaAs od
F2o HYTYE FHNEE doFx gor HFE 1.18g/ml in CsCl, 1.23g/ml
in sucrose ojth. HtolAAE 4ToAME Bl AAHI}d FEHE ZFEHE
288 -70CAMNE 97 AASFA D 36Tl 48A17Hete] 28] 56TCAM &
458 ZEEE fHE] deoh EF HtojelaE pH 50084 7.001 444 <
90%°] #gdo] A%t (Benfields, 1992).
Arx7lol A AA7] 3F7) FEF vold e HAXU YT dis ¥
A e deEdzz zrlde dHAY HEQHTE  o]§3td  uolg g
2R 2 Fo] 2L dAFALTY MEQL @AY glial cell, EE v F9
Ao dEAME wtolgie o] HAFE  zom MAIVHEF 9
subpopulation?] CL2621, Marcl455d%: E& AL UeluM o HNEFE
o1g3ted wolei2E 2¥ & A =AY (Kim$, 1993). Marcl458 o] 43k
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o] AE EsiA @ F A AAHezZ 2e& £ HA AYr) 5F7) FEFEF
viol2glA7F 2 HA LT o]F ol ¥ gFd A7 JAF oI
$HA - YA BF7] FFT odolEizd AEE ETAAM EEHE

JAE54e Ao HANME ¢ F UAXol IAA AV, B ZFV9 BEL
dAZAE #F2F & Y (Collins F, 1992, Yoon T, 1992). YA3F R Eo)

A" ARidoly zAZtgElE Hole EWE EAo=z I ALY F4F 2
AAgol ¥ HoAEY 2 24, FHEY @48 72 59 242 Ushin
(Wensvoort &, 1991; Collins %, 1992), €Eo] Z9® ZA$ds HAZE Az
Y ZAE #FF ¥ 4 AkPreto 5, 1996). EFASolU SAHEdAME
3F7] F4E FEeH, £38 4-105FFAto)9] ofd A=A 53| AHF 5F7V
F4€ Jdehdled £&F714 A2 Yeys FALZE blojgla ZAgAdE
23, 2= olxAY Ad@EH dHed HEE dehuig @G 9%
gaEdoz A% A7FY, ¢ 28 FXEY FF (Rossow 5, 1994a) &
AR AU AATRANY FNFL BIY + UL BUY AES BHBFS
02 st A ZFIY FAE Holm, 107 o4 EFAME 53
T80l JHHE AVIAEY FAE UETh #HA A7) 3FV) FEF
SAEANM SAZREAE A7 HAR A&AEdE doeA (Yoon F,
1993) ZAdETdA A7 FAE #2E€ £ gdow vwpolgxo ZgHTA
EAAEQL AZGATY Bz A WAvvel AdPmz  FusPoly
geFay WY, 2AMAY, A48 FEZ OSY oA ATzgdd
A271Y, #A stHEvlolgia Y, =HA AEFAAR Fo vlolgad %
ZEZY (Reeth 5, 1996) &olats st TAE f2ad B2 447 587
57 volel2zd F9E ABIM HALS Folt 4¥E ¥ (Zeman T,
1993; Molitor %, 1993). '
A4 Qe AEd #EE HA 447 3F7 FFE vlojyar i
A Gk FAGE F FANLY FANWZ HY3Y viremiaE Yodm o
F BB A% ATAYTAN FAE Aoz LA gen, Fd€

e ¥ FU JE FHA uvlojglaE RH|sn viremiaZl X&EHE Fde

i)

o

flo
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Holzo] ulolziast EAHH ZAY $ES AS viremiast #AH FAE
EHAE  wlolAE  Eu@T  (Yeager T, 1993; Dee T, 1994
Christopher-Hennings 5, 1995; Prieto %, 1996). & 2Fcolud ®¥W& FiM=
vlolg} 2= Bu]®th(Yoon 5, 1993). #tolgixel #EHA e AFA de AR}
vlo]gj 22 Bula: ZAEHX FZAAY (Zimmerman T, 1993) FHETY
HagEZoze oF ZdEAdAAMe AFoly s1TFE FF AR e,
vlolg 27t EdE AAL olfF AFFAANAE FgFel olF I F Yo
(Yeager %, 1993; Dee 5, 1994; Christopher-Hennings &, 1995 Prieto 5, 1996),
2o 79y AL JALsd Hue EHME #Po] o)FojA} 11 FINE
£9 ARE 7t5dd ole EF WM vrelzixe Hute HTIER FEES
HE2Adsst 28 9¥L AT (Christianson 5, 1992) €7 EFAbole] Wbt
I AFEEZ B 9 olutx Bl & AFst wpelg 2] Mo I TG
dge st Ao F251 Yot (Zimmerman 5, 1993; Dee T, 1994).

W zAsy BEe B¢ A 447 5§57 FEIY ADe 537

Zao] gt RAEAA BRSHE HEHS HF type I HAEZAEY F4, 23
Zgx WAl gaAd MEe AXdATe FHE Sz e HEA

Hade Z8A (Halbur 5, 1995a; Halbur %, 1995b; Rossow &, 1995 Halbur %,
199) 28z ©AE FAY A2 FAES o4 W2 P I
A7 R sle Gegsle a47% 4% WIMEdA solgzs Fzed
gt A&o] 7ts3sttt (Halbur 5, 1995b; Halbur &, 1996). |

Hools Zg® ZFBWG oz wlojgixst XTHE FHlEold HY,
Yool N E YA FF BAANSE o83l A 4By 3F7] FFT violH &9
RNAE #A%Zsl ¥ %+ 9o (Suarez &, 1994 Mardassi &, 1994
Christopher-Hennings, 1995). 28z =z A47] 3F7] FFL Holg
Eo)lxog uS3E probeE AFEY ZAW aAYPS FAFoER ZAUAA
gz 47l 5&7] FET uwolgi29 RNAE €% 4+ Aot (Larochelle F,
1996; Sur %, 1996). AU AP A FF Z2wNgIAE 8 2FHAAMY
RNAZZ% Aol "Westx oo zAYAM Histnz dlojg2rt FH e
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AXNE Lot d F Je FHEol Y29 (Larochelle T, 1996), THAAIGAANG
Hto]2i A7t s AL Yol ofF Hg A= uolzglie] RNAE AS
g+ denz Az IYY HHMaE URES Eol HA A4 5F7)
FTETH Zol WA, A&FFel JUe vol2A AW Add uj$ §434
(Sur &, 1996).

HA Y47 £&7) FFET vlojgl2e F2 FPd EToERYH 9@
EEd ZEVIE T AFEET wolzize AAdY EEL JHE wgou
AAZITe. 7t RTEE YEUWAY 342 ERUY $AND 4oz
Barle o dubEQ] 3FVIE B vlolzizo AFdE wiolgi2d Y
EE°] A 53 FYe T3 uvpelyd2E RBH|ZEZ vloj 2o ZIYY $E=H
Adan g ZFAAY wrolglxe ZA=Ho uloldAgE wWjMdilE LELZRE
AT FAo2 JAFFAHLE A REL volgi2d ZIgA Ho o EF9
glolgi 2o =2 HA "ok vlolglzd] k2Eo ZAYE REL UYE Yo
HMAZNE Fdsted HAZAY A Agwdoziy o 10-12FdA%H
4-67087 ALHY {FAS wWEH FRE 22U0A 109971A g 4 ik
sholel o] ZFE EEAA Hold "Hat A 2 vjgs, dgAE 9
AEAET g F4E 2AY (Hoopers, 1992, MengelingS, 1994). 1u}ol
Hrolgl 2o ZEE EEoA £Y 2 ALHol xN&Hez wAHIE  §d
dtH oz dgggoeludt AAdLAA vlo)fad gF FAL F2 Yawy|d)
ZEHY AL ey A2 HA BA7 2FY) FFF vlolalag
FolF2 AZHE wolgzd o EZdANY #HAGEY 29" 2E9
JALHe FAR ] 2L FAUAEE YEE AF A vo)yd2yg §A4 2FEZ)
BaFol At

A2 YA7] $&7) FFT vlolg Ao ZAY RAdA otz A&
ZE7B2 298 229 AFNA dAF A F volH2¥F L Ty YATIY
2 volg27t giukg T &+ e A7d e F3A vto]gi At glolo)
ZEE APz AL Faelyd AbE AU FHARES Huloluy
Z718%E dong. upolzad ZPE EEY HYE Fi9 #IL
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otz Aol E ulolgiae] F4& Yoy o2 fat R AREE dosA
kel AbatE Blopel zAGME soldasl 4A E@slEo] wlojz2E
AEs7) AAdn o s gatEY AR ez Butd SR e Hiolg e FE o
gjol gt '

AELES Fotd BY wvlolgixrt ENEE FHEA Hold ZA=HE
A7E F2 9P|, ol Hure Figol Jaldr] oldi} o]Fo
Mggtoz N blolzixe] EwiEHIL YAFI] FHrFtAol JHeEy] WELR
42 x ¢k (Christianson®, 1993). &y d¥ Ao 3d - N x7Y
F7NAE =8 FSol7le stAW BukE FF Hiolglxe] FFo] sME. £E
AMx7]o) uwteleiast ByrE FHE Hold AEHE ASd:E FHT

faseds §Ee FA 2o Hold 39 =S TS AY: Aoz gulA

P

Atk (Lagers, 1996). wholgi2E& ZAH Elold =EAJle A= vlolgie
Aol REYH HololA FAo] 7hEstAT, dAF7IolF Y EHoldMYL F2
FAkol L AbALE 9] olAS doith (Mengelings, 1994, Christiansons, 1993).

A A7) 557 FFLY ZEE Iy 9 433 Ao e
4838 AY, immunoperoxidase monolayer assay (IPMA), ELISA, Blolg]x

HZ=3hH 5] Wo] AR E T glew (Albina%, 1992, Morrisons, 1992, Yoons,

ek
5

1992, Benfields, 1992, Wensvoorts, 1991), °o15 73 g3 FA¥ 7 IPMAYE-L

h

A2 A7 BFr EFTol LAY Z/FEH ¥ AEHE Pye
BEERLAE A AT 2 AUG SAGN Fz Agats Peld
PMARR Y A$E Xz U4 FAHe: AEHR e Pyold
DPRPLAL S ARy 273" @AAA AR de AEHT Q= WA
Aoz g AAgel Ble AAe Sol4e] 1 Ao A Er=
Aol QAT AAbel WAZAN W]l BE FHS AAE] o4
22U AL ASS AAAT FRA Bvon 4T S49RE B}
stmz Aol weh woe] wabd 4 Avk: wHol Ytk wwd] ELISARH )
ASols @A #ds® JEs JAorz HE wyd Had WHEs zow
Agol BaAstm HAAA S9E 7lgo] Basx formz dwd Be dHE
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AN 4 gon JHPAE HAS 237t HE FHel v a2y ELISAE
AAE7] Yl e ELISAE 3 EW3| "Wag A3ry 1rbe] ELISA reader’t
gasa g Add mrtel dAgHsE Eojzte A A Aoz FdE
kitE AMg3tEz oE& WHEd & Agdrizb uwe uAds dde] Ao
a2} o) ¥ TR wy e @ E e n FUhA e A A4 257
ZZFoo T wolglay A AP Jdste o 7 dE 20l Qe
Beolth,
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A24d Az 2 P

1. ZUEEY A 447 2F7] FFT wojd L9 4.

7h A A7) 2F7) FFT delE s g3

ZYdd A7t =5z e H#HA A7l 2F7 FFT vl LE
23yl Y 5§71 F4ol AdAY AFe TR *1%‘1]“43 9] F} o 3} o
23 g THAE L o)fAEY HFzAR YALy] {FAL RHole £THY
2E 83 2 fAHe EE 59 s¥E IHA APz A vlo)gd =¥ E
Azstgt A4 BPA AE2E o g A= #HF ¥ ezF e Bdd E4H
ANE olgstel AEE F o 20mie) DMEMl ¥ Stomacher ol &3t
2% 7+ 4 3} (homogenization) 3% .

FA8E ARG A3 4L 08m pore sized syringe filter2 3§ F
0.2m pore size®] syringe filter2 HEIH F 25cr tissue culture flask el
monolayer& #A&1 ' Marc 145 AEFY A 47 2F7] FTFT
mlolgl 2o ddl FY B OFH S4Y olfAEY HAPe=RH FEH
AEYAAT WEsH 29nHoz NETWAER (CPEIE AN,
2255 AEAAEN BBE AEL freezing and thawing® 3% WEY ¥
3000rpmoll A 10237t AAE A2 AL 75cr tissue culture flaskell FrI®E Al Xl
A HEstd uloldd 2 & F24u|% (propagation)dtdth. AW G E ulelgxE <
5mid $Fetd A€ W7 -70TH mBstRch

12 HEF 1797 AETEAHEARE Bl gv MEL freezing and
thawingg 33 W% F 3000rpmelA 1083 d4F FFAE oAl HFsh
1797 aRsac 23 HEF 159 ool AEuydads Hols AEFL
Aeldet T WPez FAWFsd -70Ce masgod, 234 HIAAE
ATAREFE Jehlx gE AELS 9 33 FFE F 4FET #Edx

ATHAERE Holx ¥od ZIAHY vlolglxg Xz YA @€ A=
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A wigde -70Co B@sih

#dE dolgias dAEEZ 107 43 96 wellel culture platedl
HEE F 7139 welldAd AXEHETRE BEE Pyo2 vlojyixe grie
A3 Hiolzixe] EJEA S At A&,

U G3E FAE ol 8T g WHoly AF

AE A8 GEE FA = vholal 29 N proteind] §olH oz wgsle
Ae2 <y SDOWI17, EP147, V0178l A7tx @28 A<} E proteinol
Soldog Wgdes Ao2 YT Mabls, 28, 2468 ALE3

GEE A WHEAINAE FY plateE ARAEH7] YA Marc
MSAIEFo HgNZ Ztzte] $YFE 1x10° TCDDsmwZ H4E F 48 well
culture plate®] monolayer& @A U Marc 1454 EF] 2+ welld 50109
vl &g HFAHPe™ 4 welld o $4 dEzToEe uloyagll
DMEMHI A€ 504 HEFSHTH ulolei2E HIF F 24AFol & wellol A
439 AAT Fo 00IM PBSE & well? 5008 $o] 33 AHF F cold
absolute ethanol& 2 well?d 200u% ¥ F 4CoAM 1087 nAsEY. 24 %
&4 platex clean benchell A 10#3F A3 AZAZ Fo ALEE w7ix] -20Col
B as . |

Ztztel E2Fo 2EEYAY eSS Lotnyl s 4ol uwpolg st
HAEFE welldt AT welldl e G428 FAE 01% Tween 200 A"
0.0IM PBS(PBTS)ell 3008 34% &As4hL 100u4 P 37C humified
chamberoll A 1A]ZE F<t WEAIZL F olAE& I3 FHFE 108 Az 1 %
FITC7} EX® anti mouse Immunoglobulin® PBTSZ 100} 3 4jsle] 34
100 E 2t wellel W2 ¥ 37C humified chamberolAd 1A17F B¢ w9k A 7 %
oJAE A FHFE 108 MBI clean bencholA 1083} AXRAD F
FBEAEE ARt XA Ao BAFHE RS BAIAG
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2. HA A47] £F7) FF L @ ELISA ¢ I ZIAAAY v &

L L
Aol 84S WHE AeUsE +o3us YPsunde I3 AAIHY
AAdd 100822 FAdAE 4 ASnAYL AH Fol 3000rpmel A
027 AUHA 2 434 Asdm WHE ASARA  -20C Yol
BEsEc 244 BEE 83L S5 AEHAT |

. ELISA ZAMH

HHEALS FAA F1EWC Eolde ¥R EMYer 14002 MG
Ztztel ¥ & uvtolg 27t coating® ol e well# oo thd SHNERT wellol
100w Zr2zk gdem kitdel EoAE FAAUZEHY FAHUx¥EHE 4Z
370k 270 welld]l ¥ §F 25TCoA 3083 ¥HEAI7] Tween 200 X E s o
1= PBSE 53 A#H3% F horse raddish peroxidase (HRP)7} EAEHo =&
2284 (anti swine IgG) 10048 EE wellol ¥ 25ColA 30E7F 8343 %
oA 53 AEE F O AFHAE AA¥ F  HRPY FE&A4 712
tetramethylenebenzidine (TMB)& 2z} welle]l 1003 22 ¥ A2dA4 1587
ghgate] A Z . wMo] o FUW hydrofluoric acid®2 W&S FXAZ F
ELISA readerg ©|£&3t9 630 nm® ZFolA FF=E . ZtZte] Ao} o
2= Uz EREAY FREY &S AMdSAS PP A FPARE
248

Adste HAL g Zow JHIIN FHNXEHY FAEY
B &(S/P)e] 04040l FHIHoE BAHSFA.

rlr

Az welldl N 9 FF=CHHEH)

o

glol gl & welldl Ao F3F= -

S/P =
vlol2i & welll M o] FF=-FHHZwelldl e FR=(FAAN=EH HF)
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o R P FL A A

HHYFFAAAE A dAH HAE A gAY plateE AR
A#dA vlold 2= JUEEFY SNU970501 PRRSVE ALt diolgl2E
Marc 145 AEXZFol H$AZ % 1x10° TCDssowZ 54T F oA 96well
culture plated] monolayer& ©°J& Marcld5s A E3Fe) & welld &= nvlo)lg] A&
50 22n e wellls DMEM#MAE 5044 ¢ol wiaisich wholelx
HEF 24N Foll 242 welldlM uj g e AAsT 0.0IM PBS 200w4 & ¥ of
33 AFRsAY. AHFE Z wellol 100 *7HE absolute ethanold Ho] 1083t
2R3t 2 EF ethanold A2 Y plateE clean bench¢toll A 10E3H
Azsle] A3 T F HAAZA -20To] B#EA

YA A E 7HHEH S 01% tween 20°) EFH gl PBSZ 1:20%
1110022 Mg F Zzte] 4 RS ulo]HAE HFT welld WiNE HF
SANZE welldl ZrZ 100104 ¥ F 37C humified chamberol A 1A13HE<t
Azl 3 8AS AANT dAFHFTE 10804 MAY F EE welld
FITC7t EAQ 2x34A (anti-swine IgG)E 1008 231 37C humified
chamberel A 1A]ZHEQF WA F oAAFAE AASL YAFTHFFE 108 0]
AHE ¥ cleann benchollA 5EZ LI YFFu Ao FAIM
gFEr|doz BAHE o vlolzgixg ZEAU welld MEY AEAA
Fgutgo] AW FHdez2 BAJH

A8 dis 1208 15009 M EF FAANEolw YAz wAsD
1:220001 4 S48 Ats 4= A 12004Me Fdolx 1110094 54U

ASE AANE OA AN ANETHE BA
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3. ELISAZ o] & U REANA HA A7 £FF viold = FQAE 2A

7} Aaes

J905 oA 19969 Aolo]l e +eus wsmAd 9e
16070 E39 2132709 ¥HL commercial ELISA kit (Herdchek®; IDEXX)E
olgsel WAFS AN 447 EE FEET sholdad FolHez wsat
S48 A2ec 4 g8 Yde ¥Asw B2 A Fo| 3000rpmol A
0r AT F AEe Be ¥AVE AARAed AAY YL A4 AN
0Tl BT A HEHA AAbl ALg AT

4. AAZFE AEY AZNA =AY 2ZFYPL 04T HAA W47 5F7)
vlol g2 =AW E£¥XFY ‘

b AEEE 2 RAA HExHY A

AYe] AH2F FELS 19969 AMedsu FfIHds HFudd
2AdE" 3F7] 4L Hole AT 7FE AEsder Rdsd A=
dure BAAFLE A F oAAHA AIFHEY AFg 4ﬂi%ﬂéﬂﬂ
2R es zAEZIYs AAE HAzA ARE AHENHen AHEd AA@
zAo| N 5% WA oo EgFH e AdwAA HIFdd ATET
ANEstgeny ulolmEAnggARLE gotry] HIAAMe AL HZERHS
FAAAYNZ HAY T orld FITC/H EXAHO e vlo]zEtsuld
Eojdoz ¥Wgae ©EE FAE olfstd FFIAFAE A EF
AE FHAZzAHA vlolgle ZAIAAEY olAHA HAFFET AFE A
zAYa A BFL Y3 2Fo JRE 10% TA T LA uAE F
24-48A17F Fo) €3S B3 P xylene NEHA, GBI FAAY T AvHH
zAAAAAE AX Fetdo] Tojdt F 2AWASH #F 4 AW 2PH
o] g8 AU uloleire) WMEFFNS dotr 7] A AHEIAT
Y. Hed AEY HAAM NPT AFZIAR AN

&

L

1

o o
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A Hed Ao #@FAM 5% wWIdHAol FHHo Y=
Qe A& Alddqd MZFEEE A=A FYHEF E£E  Haemophillus
parasuis?® ZFAFE dotr7] A3 WX o] =Y @ #E geF NADES
Aiete EEATEE Zol TEdNY ¥AFE vz AT AEsY FHx
AZHREE 247 Fo] FAQuiRAol AAste A7 IFE FAsPon
AZZEF  HIAAN AWE Yoz Y ARz A== AAHA g
AZHHEE oAl huiA]d] o|x ALt olx AUFE 24N FT AP %
Aol AxAHE Z7|2 AFsE aPF4, oxidaseFAAN, catalaseA}, indol
AAEAE, EEHMNETA AEE AA AFS TR dxto AFEdA
AEdE A =2dg FHe go T3¢ XITATFY doz A PA o]
g2HE AFS FHHHEToId Haemophillus parasuis?e] FAL Y8t X
A} V AR} EH AF F ureasedALE AAstd TS SAHFY

AEY HAAM vlolzEedaute] RHGRE LolHr] fE FBPA
AEd AL SR HFz2AE AP AHEE7] AAR -70T deep freezerdl]
2ag F HAACE ol $HAEWEL OPC compoundd] Euldt & -20C=
setting¥]o] e FTAHHZIE A& F 6-10mAES F4 poly-L-lysineo]
Ao e EolEdd HHEE F -20To BA%T UAA cold acetond]
1083 AT F ALod 108 AZANT o] FAAZA  -20TH
BAsAY. $Z2HEHUEL acetone 2 1Y 2L FJFAGNG APty Ao
H 5ol Al whg&& Z°17] H3l 01% tweenol #FEol lE 0.0IM PBS(pH7.4)el
1023 A4 "0 & F <dol=g ¥ EVIE H3s AAsZ FITCr
EAE Q& vlolmEetartd g G228 FAES 01% tween 200] FHHo
= 0.01M PBS(pH7.4)Z 50uf 38lAg F ZFAG 2-300uE 71+ = humified
chamberell ol 37CoA 1A1ZF ¥H&AIZ] ¥ 0.1% tween 200 #8450 =
00IM PBS(pH74)2 108zt 338 AH3t1 o& FH+o 5EAE &2 ¥ Auxz
o= g8 Teln FFEAFoR BRI Y3 wet mounting mediaZ
e Fx o= F ARE cover slipez ¥E g yBFPnAo=Z
#EAAT. FBFADAE AY AN F2 @AY AIHEY FdN
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H2HE PSS AAsY sl EG2ante FPAFE FU}AH.

537 240z BAdY AES RAE YUHA 2ANYFHE A
geE Tod ¥ B2¥ ¥og A4292 micoomeSE o 4-5m FAZ
agsted dwAe ZANARRe ASHE Setol=del £ F BCAN o
718 A F xylened]l 587 35AE BI0] ZH o]

AEgo gl FHagAE FAs AAFT F 100%, 95%, 90%, 80%, 70%<] &AL
Az gao F3AE& FFAZRY F$F Harris hematoxylin®2 28FE
QuY ¥ s2t £EBe o 587 9ds AHste dd8 zZol YA
2 Fol 0% Yz 52T T
S0} 2 F eosind Mol of 627 AT F 80% =L 33 AT F 90%,
05%. 100% Lmeol AAgz waol zHM BAd FES g AU g4

%5
N,
oX
i
2
1.2
r)l
[t

e
)
e
o
f
o
(2
£
_)..‘
ojN
e
4
K3
%
ox
Hi
ot

T 2L xylenedl 587 33 AL o] FHFAAYE AT Canada balsame
2 AZE cover slipg &3A mounting®th HFHF Az
73

2
AA4LE AX BE &fol=z eI xHE BFEH B &std

lo
et

7|

¢ d

g z2xU AAYE AT 23 A

ZAY ZAYL AAXE) 98 24L& YA @S Y8 A
18 22¢ Agsden Zuzxe A¥Fd 2Ho| &Fol=dN WoARE
R Seol=o] EAsE BEEER UE uSoueg ZFolyl A3
E4st AERAAN EFHA AECHIES A €eol=9Ho microtomeLZ X3 &
smAEY] FAZ AASGPUYG AHE o 0THETY ovendll A 12417 AE T A
@438 2718 AAS}L 2Ho] £Fol=g ZASA FHFEE A

P

pos
o

o, Ay ZFEE A% RNA 33
FUeld 48 587 34 ot RENN 2 HA 447 257
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Z5T vol#AE Marc 145 HEF HIFF F 0%F=e HMEHEPadE
Bold ANIZujdAEHAE AABD tissue culture flaske] wietel] o &
AE A vlojgizol HAS FEEHYYG YAFEE A FFAES AAT tissue
culture flaskell - 3ml®] Trizol LS reagent (Gibco BRL)E ¥& % & EEolA
shetel Bol e MEEOL EF WoiXA @ ¥ 4LdA 1087 FANANG. 2
% ‘Trisol LS reagent® &g *ﬂi—’?‘—%%% g e A2 15ml

AARZEL Ag@d &7 o7l 0.8ml9 chloroforme 713 ¥ vortexE
ol g3t & HolF F 1087 A2A AAALG & 108F FHE FS o]

i)
o
2
S
Ll

Ags BEeEd 4T 7500mpme2 1587 YAstd F9% L9435
Bolg ¥WiAE ©¥dZ ada 7H slde RfUIeLER 4 B
AAEZF 459 FEYFE EcEo HoA FEE VT T B I
AHAs dad MEL ANFHA &7 A7]o FF9 isopropanold ol & F
AeodlA o 1582 AAANG. 2 F AEAE 4T 10000rpmell M 30E£3
A Egstd dlolgi29 #HAE HAHAIIL AT AFAL AAsL A7)
2mlel 70% cold ethanol¥ 7tste] 7FPA M Hdtq Alga s vlojej2e] Al
dolglEs o B2l jsopropanolS A AsIY £ F AFEHAE 4T 10000rpmol A
1022 A4 F A5HES AASA wpolg29 HAES AT ethanol?
2%9 jisoproanolg AATCH. HFAL AAT F AFAE HAFYAA clean
bencholl Al oF 3087 Hzdtd dolgle E718 AAdR «7]d DEPC7t A€
d7d 3z FHFFE 10AE el GAHAMES  (reverse transcription
reaction)l] AH§&o}.

vlol g 2o Z+EE MEA FZ3 RNAE 1u, DEPCAHEd d& € 34
Z5FE 8w, 282 50pmole?] oligo(dT)4 random hexamerE 1plE 0.2ml thin
wall PCR tubedl %<& ¥ PCR machines At&3led 80CE 1083t 7t¥gstx
o]RAEL EJntz dgo ¥eu. o474 25mM dANTPE 48, 10X PCR buffer
(1.25mM MgCI2)E 44, RNAse inhibitor (Perkin Elmer) 50U; MulLV reverse

flo
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transcriptase (Perkin Elmer) 200U& ol 3 utg4& 20u2 %& Fo 42TelA
AYF F 99ToA 5S5EZ 7HE3td delsle

143 BeAA GRS E
JHANEAE BEHAY T GHFFELVSA ol 8T WA 4T BESHA,

olo

&

%o ‘512‘14‘{‘1'%% E3to] ulolegix9] RNAE cDNAZ %ﬂ%?&i?‘— A
qA7l 5F7) FFT dlolgze EBolAHA FriMdE FEFE7IH3] sense
primer (5'—ATGGCCAGCCAGTCAATCA-S’; position 51 to 69) ¢ antisense
primer (5'~-TCGCCCTAATTGAATAGGTG-3'; position 464 to 483)8 Z&
gl TYEANES ANSGAT FHERAVLL AA FAANEE T
a0l ¢cDNA 20xL9] 10X PCR buffer (1.25mM MgCl2) 108, 2.5mM dNTP 8¢,
sense® antisense primerE& ZtZ 25pmole®d ¥& Fo dARNELI HEHA
G 33 ZFHFE 60uEol F WYL 100w AT A% T HE
WeEL EF 4 Fo] 94TA 583% wHEAlA cDNAE WHEAd HXA
denaturationA] 713 94°C 303, 58°C 25%, 72T 30%9 71& cylcled 353] #H3AlZ
% niAgoz 72T 1083 $EAATY 2 F dArldFez AAE #Us7
AR 4T BasH FEELAH4NEE AA FFE A4S A3y A3
0.5mg/ml Ethidium bromideE® ##& 09% agarosed H71gF3d Fojx<l
azle Heg &JsAt.

o}. Digoxigenin labeling of cDNA probe by random labeling

ZHdEAAHNG] AEL A7|GF3IY vlolgxo] FojHoZ W&
433base-pair?] FEAEEL AT F ALolYo A9 primerdt FVIHAEES
AAsL £4% DNATE #2387 9814 DNA purification kit (Promega)®
olg3ld FZ@ cDNAE AAsHc HFAE AWM < 300me PCR productE
a4z gaangol os BE ohd o7l DNA purification kithol Q& direct
DNA purification £ %€ 100u£9} resin& Iml ¥& & vortexS o] &3] 2 20
9. 2 F oAEL 3ml FAY &A Bz FA] Aol kitdlel e

My
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DNAA A& columng FZE Fo FAZIZ Yoo FA7I¢He] HEES EF
AAGT 2 F oAl FA}7)o] 80% isopropanold 2mlg W3 Yojulo] FAlr) e}
columnif9 EBEEEES AAHI}A AAFTF Fo columns B AMZE
microcentrifuge tubeol #3 1000rpmo 2 1837 QA5 columnWid] dob A&
&9 isopropanol¥& AAITL. I F oAl columne ML HTFH
microcentrifuge tubedll ¥ I <§7]d 50#2;"4 478 33 FHFFE S0 B oA
columnd] €A43 FFHEE 28HE A2 HAAID. AAF columno] I
microcentrifuge tube& 10000rpmeliAl 287t YA 3H columnulel AW DNAE
3] 4-get.

AARAHE AX 349 DNA 1545 digoxigenin (DIG) labeling énd
detection kit (Boehringer Mannheim)ell %1+ random hexamer mixture 244, dNTP
mixture (DIGe] EX® dUTP XE§) 29 Klebow enzyme 1uE 9o HE
g FE 202 FE Foll 37CAA 20412 et ¥ F kgL o] 2409
02M EDTA(pH8.0)¢ ¥ #&& AHAAI 1 of7]el 25449 lithium chloridest
7549 100% cold ethanol® ¥ -20Tol 243 §¢ FAAA digoxigeninol
EXNd DNAE AN JAARE ojzg 4T, 14000rpmoz 3087
ARG AAFA FF3 A4S AAST 20049 70% cold ethanole gl 7HE A
AHed F F oA T 58 1Y AT A3 4e gHE AAG F
vacuum dryerg °l&3te €43 E71& 2R BVt @A vlEd 79
d7 g 34 F/5Y TE buffer& 50ut ¥o] ¥ DNAE FFAZoh

FA ¥ cDNA probet 103 HAsto 10712 A& F ovjg B4
538 EF DNAS &7 Nylon membrane (Boehringer Mannheim)o] 2u%
dojred F UV lampotelol 5232 AAMAAH DNAE membraned] TLAHA|7|
ol AL HTFHiA& petridisholl %31 maleic acid buffer (pH 7.0, buffer 1)o ¥
5%t membraned A Fo bufferg AMAstn ¥]So]HA ¥&E AAI Y
1Xblocking buffer (buffer2)el 10#3 B7MF F buffer& AHASIT alkaline
phophatase conjugated sheep anti DIG IgGE 1Xblocking buffere] 10000w)
84 8to] petridishol]l ¥l 3083 ¥SAIAY. ¥$ F maleic buffer® 23] 3]
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A" 3 o7 detection buffer (pHI.5, buffer 3)E Yol 5 AAAZN F
detection bufferdl NBT/BCIPE ¢ ZAxjeg Y31 @A g 24
A ZEER] ok SR ERE @ AS #aAsio of 34ANNAHE FEES HAME probedt

i
.
ox
@
R

EZ DNASe] wMAg =g vlwste FEAE probed] =

2R 239
zA9 z2FPE AAE7] Y3 v HHAFE AXH sz
g 222 WA 60C LBAM 2027 HAANA =AU AR Ae FgAe
E 39 Fo o]RAE xylenedl 5% 23 A £33 IAHAS
Az getd AAF 100%, 70%, 50% LZLAAM 584 23 Hstd =&
gzl & 4" 23E DEPCHIE FHRFA 3023 FE F ojAS
PBS(pH7.4)ell 5&3 &2t I ¥ =& 02N HCIY &AM 2083 Hestd
DAL A AAFIL, 100pg/mle] proteinase K (Gibco BRL)S 37ColA 2087
2]8k ¥ 4% paraformaldehyde2 W@FoIAM 1083 A} A
Eojdl2 g Zo]7] ¢8 0.1mM Triethanolamine-HCl bufferel acetic anhydride
(0.25%)8 713t 23] acetylationAlZl §F 2XSSCel 1087 23 AHgsid
hybridization®l A& 3ttt
Hybridizationoll AF&3t7] 98 HAd % (Ing/wZ 34 € probe
50L9 hybridization buffer& 500uf #H7}sld e A 1583 71E3st cDNA
probe€ denaturationA] 7] ] & vlZ @ o] Wi AT 25-50u9] probed
dojmd & HF9E cover slipE 71E7F E7IX] EEEF Foste Zzd Y1
Z3Zo) ut2z FEE cover slide® FHE rubber cement® 3Tt
Hybridization®} A % =z o 2XE cover slipe AASZ 4XxXSSCo
F&ol A 1027 23], 2xXSSCe 37Tl A 1083t 23] el oA 103 23],
0.2xXSSColl A2olA 1023 23] A3k
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z}. ZA WA hybridization® cDNAS Wz 584 HE

Hybridization® posthybridization wash7} ¢ 232 WA maleic acid
buffer o 108 AT F HAZAHLHPFEA " Fo|dt§E Fol7l sl
1 X blocking bufferl 40%3t #2]8 12 =32l alkaline phosphatase conjugated anti
DIG IgGE 1 X blocking bufferdl] 1:5002.2 343} 7‘7—‘]°ﬂ blotting¥ ¥ humified
chamberell ¥ol 37TColA 1-2A12F F<t wrEAIAG ¥H&o] € ¥ maleic acid
buffer (pH 75)E A2dA 1083 131 A& % 1Xblocking bufferdl A 10&7F
23] MH¥stx I ¥ detection buffer (pH 959 F2NA 523t A F alkaline
phosphatase® 7149 nitroblue tetrazolium(NBT) =}
5-bromo-4-chloro-3-indolylphosphate (BCIP)& detection buffero] 41o] %z 4]
blotting® ¥ ¥ wr&o] #RHI|7ZA Aol F2AM 3-8AFtF A H O
Btgo] Eud TE bufferd] g9 #&E FAANIL FHRFE ARF F 05%
methyl green® 2 < 33]-203 AH: @29 dzgMsta FH AN £
Z2Ag oHA g8 xylened 587 ¥ ¥ mounting3dly FEgdHv|Fo=z

BEsA.

Sddd #AA Y7 52F7 FFL wol2E HFE A=A
zA%ey 2 z2AN ZAYS 8T ANAA wojgze BEX G4

7. whole} 2ok M EF
AYo] ALET vl AE 19974 AS 557 24 Bdstd Aeystn
Folagislo] BALZE 552 o|fFAE=2] HAA Marc 145HXFE 0] &3l
sesgdom 229 vrolgx (SNUISL PRRSV)E szl 447 587 Z%%
vlolg)2o] Eo|H o2 WEEE primerS o] &3 YA F2FFL2AHNE 2 sHx
447 £%7) ZFF woldzd o Soldoz wgsd= wIE A
SDOW172 @B FAYL Agse 2 volaast A 447 587
257 doldAge BASYD RP volzAE TA Mare 145AEFE)
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4Ese] 2442 F volazd 9718 FFHn uweldzd drtg 10°
TCIDwmlZ #4ate] -70T B2t BFA A5ste FFadch

i} AYSE 2 4YAEY
AYsEe Hx 447 3F7) FEF weldzd dHA gAY
3ol TUF FY, FASH TFAE 055 AP AgHuod 40%3
UFE= FEFFoZ 165 SAUEToZ AE349u. A AHET EFAELS
s3A FUFE FT2 o4 F HS ARl ¥ 2L FARANE e
o)$% 39Fo] 2% AYFAE AMT 10°TCIDs/mlel Hiol2E 2ml¥
5 B Y WEHUYG. YA 1659 SHURIAE 5IFY Az
(DMEM)E HZ#% $9¢ Wydoz yEauth ¥EF HEEH yzze
2elsgdtgon ANMoR AAFAHS BASA
olel2 WEFE AAHY ulolaias] REo Wae ARFAS B
o) AEE 19, 3%, 59, 79, 109, 149, 219, 89| HEF 379 SHY2T
252 2Hs 0P 2 AEAdAY SEue BRGYoR vlolgaRa 2
QA FHELAHDLES 98 WAL 2287 A AT YA ITY
eleh TS Agdd e HFe HEsHoed wHF WYL B,
QzFsterld, 2 ZTPE AdAE 2AAC Hed WP, "WE, 43
Qs WA, BA, WP B4 AR 2% 0P, 15 ANRNE 10% 34
2udo) 24-48A17+ nAE 85 2 xylene NBHAHY, HAW AEHAHEY
QurHe 2ANYRYS AR Fol Hmo] Tujste] BBATH

oL

ok vpolgs £ R FHA FHELANNS

A9l SHEY HA A7) ZF FFET ol 2 A9 HA
A7l 3F7 FFL vtolgla £ Uy e ol &

284 AA7AEE AEY HAZAM AW 2ZYE ol &E A A4
5F7] wpolzizel AW EEXEFFY FAA g o THALAANS WY
o] &3t At
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& zAYe A g

dolzie ZERE FAHoz RPE AME F AHEd ALY A e
10% 4 T2 23T F didd AAHAFLE A sy Eojg F
set® Eo)3lT microtomel 2 YA £etol=d ¢ 4-5m FAR HHSA
Y F 36TAA o 1ML A= dzAHE AL F eRSARA, AR S
AN A 2P Y F AEHe HE&E 94¢ 4A% & g5y
£33 4& AA Canada balsame ¢ Fojg]la AP cover slipE S A
mounting3te] Fn|F o2 FAY,

AzZE zAYYEPol=e HFAN $A HA A4 TEY) FFE
slolgaztdo] EFAHY WYL AFHAER AT sHEHEe ¥y ¥ 7#AH,
A7 BRAZH SEFAMY g HEY AEFTS TANFL 99 F7)9
HAME H2] 27 EF7] FFE uolaiig 497E 2 AAREY oA
B 47 AT dF9 B2¥ 2 AAAVIUHAANY €@ iz
A AAY 959 7€ AU

o}, B ZAGE7|IHE o848 HA Y47 TE7] FFEL volg2ay ¥APE
A A7) 5F7] FET violgize] AYPFIE APz RHE
AN F A zAMIAAALE AA Hed g 23 & A9FNAAF
2o o= WolAE A& YAy A8 Yaeadol=o) ploy-L-lysined
A €Fo)=9 el 5mBEY FAZ AU AT F da s B34S AIF
YarFFaol 02T B2 qEY ¢ZLE AAT Foll 0.1% tween 2001 H7Md
00IM PBSel| 583 &0 £ ¥ €&ol=& 7ol 239 FHE Dako pen22
A3 ¥ protease K& 100pg/mle] 552 #A st 2Zo 200-300uPE Dojx=d
% humidified chamberd]l €&olE& Hol 37CAA 30¥3 He)ste - vpol2f29
gY& BFAI Fof &ZHo]=& PBTSO 3023 28 MAdd 2o Fole
protease K& H AW &gol=eA E71& ZHZ3] AAF F normal goat
serum& PBTSZ 10u] A& zFo) 300uUHE Col=d F F2oAM 40EFE
HhgAlA Bl EolHo] ¥EE EAY I F £FPol=E AFHEHA T &Fdol=
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919l 849 normal goat serumE AAT F thA] 2H SDOW17. FEEIAE
PBTSZ 300ul 8lM&ted ZAo] 300AE Hoj=2] 2 humified chamberd] ¥
36TAAM 143 B WA F 4C2 YZE PBTSZ 1084 331 Axs3l9
Eolxoz ZAFHA &' IAE A SAd AAGYH dAZFARZH
AHE PBTSe 1004 34 ¥ o]x}38+4] (alkaline phosphatase conjugated goat anti
mouse [gG)E Z3A o] 300uUAE 7}@ % humified chamberd] %o} 36CoIA
1A B¢ 9gAz F 4T2 YZg PBTSE 1084 33 A3sd Holxoz
A¢HA g FAE ZHAAM &3 AAGCY. olAIgARE F AFHIF
alkaline phosphatase2] 7]2<Ql fast red® Tris buffer (pH95) =AU F Z A
3008 = 7+e ¥ humified chamberol 2o] A-2olA < 1024 Lo dojd
w7hz] HEJE wMe] AP dojuwW TE buffer (pHS0)A ¥ol wAE

sehol=g YRFHol o WMo B A SHI AFP,

ol of
)
ad
)
b

g4 A 23 Fo| Mayer's hematoxylin®.2 387t gzgM3tn &gol=g
32 FTEEAAM 580 AHAHF F AL IR FTHFFA FE F crystal
mounting  solution® 2  wet mounting® ¥ A2dA 308 ARz

Fadu|gog I

o 22 BHYE 088 A AAY 3F7) FET doldze 4uPE
494 AALEE AEY AZNH ZHW TFYS ol HA 44

£§7) vtolejasl 2AY EEPGe] 2H| TFY LYPYL ol g3k

AR AN 587 FFF woldxE AF® AEY WA dFAAe
sholgze) RERA

HA 447 587 22 vlolHaE YW PTP UTY AEF
AEF 19, 39, 59, 79, 149, 219, 8YHe] 22 25 B ardn,
doteishd, slwrlwA 9ud, FAGSE,  ARRIHE, WFSIN,
AAZYsHE, AEFYHATY gAY At FAHozuolHast AN

gvhgel BEsE FYS ohrr] dd AdzARNYd zAY. 2FYL
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o] g3t uoleixe g A HHL HEI}AT
6. AAWE Y 744 HAANA HA J47] 557 TFT vl 29 X

7 AYEE |

1097 el A 199813 Abo] EZelMel ABHY FAE Bel i AL
Aear] 9 ALUSE SoBnue WeRndd Ay fAHE dHA
sgEsd4Nse Ea HA 447 587 2EPY PEd 0 fuoz
g9d  9del  fuHolEAe s uolgaRy 2 zawegan
W zgse Y, 20 DR 498 AR,

Y. wpol g2 |
Ag1. FuRe 92 447 5F7) 2FF doldze =49 Hx
QA7) %7 252 volda By Pue ossdnh

o G FREL AHNS
AQ4 AAZPY AE HANA AW ZHYL 4T HA 447
5§71 wholdze AU REXEP G wgd FTRAANNE PEe

L1

2. f4rd Btz Aol zAWe A B

H2 A7) 5%V 25 dojdze Z9goz 4 fadAe
2FlA 2HH AL VAT ANH FAS ANG ¥ AFY WY A,
N, % N BE, F4, d, AR5 37E 10% F4 T2udd 1T ¥
guge 2HAARAL AH HAn Told F QHHA &Fo|So] o 4-5m
Sz ARsEt IAFAF zho vkt AL WA A4 AW ¥
Adzange A A ¥ endudd, $FRPe AM HRE 9489 z3g
Bedndos BEsA,
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o

hRgzgselue o 4% dA 447 387 FFF voldad 3974E
495 FHEe A A7) 5F7 FFE doldaE AER AEAA
qzAsy R 20 LAYL ol8¥ FAHQ vloleizs) BT B
A7 WGZHRYIEL 14T AH 447 557 FFF vhold2e FUAE
e

s 20 ZRAEE ol4E AA 447 BF7) 2 wole2ay YuE
AY4 AAZGY AEY ARIA zAY @AY o §F Y 447
587) vholeiae] zAW EEFHY 2 2Py AYPYe ol gy

7. W 22 HA Y7 2RI FFE el 2o JAET] REA
wed 49

7b wpolg & R AEF

2 Agol ALEF molgiis 3FITT FHAE Hole Aoz 2P
SNU970501 PRRSV$} 1998 th A GolM ZEFA ZLH FAZHE B
Ao d fFAHol2RY A FHELAANSS S HA Y] 5F7)
FIFToE I fKAHol xHozRE Eed SNUIBE6 PRRSVE HEol
A3kt

HFA ALEE uwlo]ZAE Marc-145 M EFo] HSAZN T uYgsy
AXHEE AZVPaznrst 70%0ld #2HE AT AXujgds 33 52 ¢
HE5S HEY F 3000mpmolM 1087 AT F AFAL HHsdn HEYe
gAd 2 107 843t Marc-145 M EFo) HFsto vlojgi29 drts AAF &
AFEA7HA 70T Eostdoh
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U AYEE L 4847
Ayl A4 T e HA Y] 3FY FEF upolEa 2yYFo
a4 SNU9705019] diaiA e 459 EES SNUIR006 tairs 279 EES
Aol AHgsd. APl ALEE ZELS HZ 64T RETIAN Hud o
MR fae Wl glon TEPY YAANAD HA 447 5§57
2570 ga $4% EFM TUSAT 4™l AEE RES TN HA
47 £F7) ZEF doldzo] 2dHA ¥ AAL AgsHAd AFFA
Qgalo] BUE RES YA 0¥ FFAA Fm2 olfaAen oxF o
1093 AHSE Bk 334 A 90-919 ol 1x10° TCIDsym ¥7He] uvlolgl 28
2t Yz 2 ugez ImAEE FFAAct FF ¥ ZEL Wy
ZENASY YAFE % FUARS S
AYREFT FAS Yo 448 HAE By YETARE FAsT
we 2Ae ANSGdod RudAdd zrEvse 4EY FEY A 2HE
ol REN s HEFE AIS JAF4L BAHUN FAHoz
g2 Aol oA 2 wlolg AR, WEzAH A, dIzA ey,
ZRYE YA FAT ZE AS $AF 1Y Fo] BFL AN EY
Sobyel Wae BLET HPA dolgda By ¥ JAA FYELAAARLS
sqsg0om RES AP gHANE 10% F4 E=wdd nHEHY oL
Ago) AHgarglch
pusldna $48A g TES A EudAde] 2y REe
AZoeRY dHold HAARE AT ZZ dotel YA FAEHRA
438 2 A5 AP ALART BE GA volgaR 2 WazAy
BRE 4¥e FYsgch |

.

N dz 12 i

u:mrg

5:2L
8

o dlelelx 2el R GRA FRTAAARE

491 Fuze 94 447 537 ZEF wodze =49 X
447 BF7) 252 vl B Wue o Eagch

A4 AAZLY AEY AR EAY TPEL o4 HA A
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3%7] wpolaize zaA EXFAe HHAL g & FHELAANE WY
o] &3ttt

o, f2E dolzAA AT Y
2YBYTE FAUA R AGAE, RES 2AE AN F AP

HEste] 10% 24 T2udd 1dY ¥ ARH = 2

Zojg & udel sdol=ol FWSTL HEE FAstel 23 FgdnFez

sasAh

ol Az A58 7IY S o] & HA A7) $F7] FFL vl LY FAAE
495 IUEe HA 447 £2F7) FFL w2 E HFTT AECIA
sy 2 2R IFPE ol 8T A wold Lz EXFI] B

oh, 220 2y g ol &% HA AA7l £F7) SFT ol sy dqAHE
A4 AAdAEE s HZAM =AY 2PAPE 18T HA P47
5F7) dtolaia AU BX YL =AW 2y 4F¥E ol&sih
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A3A A% 2 2
L ZOEe A4 447 5F7 FFE vold2e 54,

Tl Z2d =X A7 TEFV] FFT HolEse ¥MoH:EE
dolrzl 98 1996l A 1998 Abolel HEuidtm o3} g s R
g8ld HA AFEZRE vz EYE AZdA. ¥ vlolg i
alA upolg 29 WHOlHEE dotry] 3 E Gl Fe] FojFHoez wEIe
37tA9 dEE FAS N @de Seolxez ukgste 37129 @EE FA
Hal DHYFFAFE o]&dtd HAE AM¥std £ AR dFEY EIFe
67tx1e] ©EE FAd EF wBgIe 2AFE 12FF 1072 -4 8B%E

AAHgor aslel E @udd ¥ FAds RF @ssx ggou N
wdde] ¥ FAdE 2F wgss AR 252 RAFF 85%
AARGL, aslel 670 FAol el v sl wgtE BAFTo 274

e 47kxle] el AU

Table 1. Antigenic variation among Korean PRRSV isolated determined by
indirect fluorescent antibody test with anti-E protein and anti-N protein
monoclonal antibodies.

No. of PRRSYV isolate Indirect fluorescent antibody test
anti-E MAbs anti-N MAbs
15 28 246 SDOW17 VO17 EP147
8 + + + + + +
2 - - - + + +
1 - - —_ — _ -
1 - - - + + -
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2 AgdA s 2aRs ugoz s di six @2E YAE
ogs PPYBUAUL olfstel volzze HAL EHY AW BYAS
Fuedld EARE HA AN 5F7 2FF velgze EE 029
solgAae BT, o TUE 4Y¥: EE R $ES FEI
aAFAee #98E ST TR AUAA #YDE BT FRA s
Ae ned B oo 4P 53¢ A% ¢ + U9 Aol od¥ ABe Yoz

sdolN FHEe 29 FANe) WA A4y 5FI] BFT vloldzd FdP
£7e AAs A2s Wol 43P Ty #YL LA e Fozel
geayae AAGE Adolt guksd HA A7 5§ FFFE slolga
Srhx 29 AP oY $PY voldat Nz ALY AR
Yosm g vlolgrz BEHJAT N2 24z slolgid U FA A2
ge selgas pae Wolsts H EFFolx @te AYABRS o
uagoel 97 WREolth & vy uvlolzlad WY ANE o F viRYe e
Hde woldad zdd WHME oiAE EFHoET Woj¥ £ AT
2gse e ¥o solgrd PYAE EF¥oD FAL Poi¥ F e
golt},

£% FRlMY BeFe] tis oJ=yE FU4e WolE Hol: &
AYsy) 98 GUS G2E YAES LSS vlojd2s) A4 WolE FojR
A% 22 o Be 4o BasyAw o s3%HES volg2st e e

sy wAm 1 de 17%ASE 2ad/ BREE g g Pz YA
Wge West g9oo] BRAYG. oA UM EAlZt H1 Q' WA 447

252 voldagel HZ BT 4 gE FU4Y Holst g oz
BSA H= ARl

olatel A¥ATE YA oln AAAZ UM HA A7) 557
z57o] BAso} k= A BASFYAT vpolel 29 Bes FHA o FAES
2 AASHT Yos A BARPos YA
288 O voldAEe ¢ez ZudM T A Te WAL
AegoAy H2e dude ALss d o §4% A2z ALY Aoz

L'
.-&
>
o
of
2[_:‘
}:o
O
4z
de o
o
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Atgd o
2. A QY471 5F7) FF T AE ELISA ¢ HEFFAHAAY vl

ZAbel AHE% 100702 Ao sl ELISAZAMANA FAQL 97708 ¥ Ao
oh 3 &@%%%ﬁ@%%ﬂﬁ% g5riel Yoz WALYLH Umx 249
He $A4e2 AAHHJUYG W ELISAFAMA  $4<d iy g e
BREFLARAEF 270 BHL SAHeE unA 1Y LS FAez
BAR= U

dfo

Table 2. Comparison between enzyme-linked immunosorbent assay (ELISA) and
indirect fluorescent antibody test (IFA)

ELISA
positive negative
IFA positive 95 1
negative 2 2

S92 447 587 FHF woldat 1 Aoy wholAARRS 2
Y8 4% WolE Holt oz wmsol Uk volase WE FANRE
FolwE WHSH FALEL ANME vroldze ol WamA H: o
4934 ELISA 7129 2% wZeld 2olg EZE3E Assdon AFdA
DAYBYAAANG PMAS] AHESE vlolgisel 3% BE EZFFE AESE
Ao QANT WRE 1 Uz EURE ASs @ oW Auan
DAY BYAES ELISAZAIRTS Hole o 3%AEZ AREY S|4
oA Aolst Bum ¥ 4 98 o2 474D oW AYAMY Azel ot
22 AYPE BE oAE AZY F ARAT FHIFFAYAA] ST
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FyzeFe PYasie] Qi ELISA 71E0 AL88 EE#Fe soldd ot
LAE FAE 4 YUg Ao Azdd.

97 447 557 2EFY 29e Auss A FAAgdozs
FANAE 17 L AUGSANAE 1 NG BelFE ol4% BHIBYAYLS
guwmoz AgetE Wuolm HT Sof pAAFFAUCIY FUNH VHPAA
22 Aget PMASHS AT B¢ ¥ 74X ELISASHe) wass gt

ELISA® 7% stz @de]l tZe] 4ES AT + Yoe FHol
QA [PMAl H#M maAolgaael AEol dsHE UFEs Boluche
HIE Yok B2 A2 3o A 44y 5857 2L YESHoz Awa)
dsi4 WY WEel ELISAZ ol§@ ol Zrste 240 AT ol
BLISAMH® 1 Uete 2eFE o488 2WYIIAYL olgvdn & o
489 AAARE 2 Aoz 4ZEn.

Zueld $A 447 557 ZEE wlolzizd ZEe oln o]
9= Agolo ool Y3t A Auel H7} P ool WP YATAL FHME
Sue] Agel ¥I¢ FHFAIMe FYo aFslel Agm A oA
doz ZuMY HA A7) 5F FET U ARAANA U Ao

e ¥AHAAEE 93] HaMde F 9 B SUEHFY Hdn oE

7NBARR g9 ZEFEFT Y FHUFE HET F Ue M E3HA EHHE
Besl doleag o 8d BHEFTAAA 2 T A A7) 557 FER
2oz o TEANY FARAY BAW olE o]$@ ELISASS BAIIY

el Haditty Algdd

3. ELISAE o] &% I EEqAS HA A7 $FF vtolgd & ZIE FA
Agosga $ongist Welsgtude 1995WolA 19963 Alolo] ol

16078 =29 2132789 == HA ELISAHLEES o]L3td == 47 3F7)

ZFET ol 2ol i FHES A 2% A bR YR GAAE 2032709
4 F 9647h2 465%1A 160749 EFol dANE 114 EFol Y YA &
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10 oligel FHdoz Uy 604% FIHEL UEhden ANgmyoz:=
A7IEo A T71.9% (69/96), AATOIM 714% (20/28), ZAEoIM 66.7% (2/3),
#4=oN  619% (13/21), 2z HAEAME 583% (7/12)9] FHEL
el $3FREEE ZE 1005 olste ETAME 609% (28/46), RE
100-200% 29 EFAME 707% (53/75), 2L E 200% o4 EFAME
769%(30/39)8] FHEE veuglon ALERE Bt 613% (19/3D), ABoIE
636% (35/55), 7FelE 73.7% (28/38), 2811 ALol: 683% (43/63)9) UMHEE
et olald s47EE, Add EF FHEL 2P test® olf3d 2z
Mgzl 2 fojidel 2ol was) ¥ Fx FATE(x’=264, p= 0.267>0.05)%
AR (%156, p=0.699>0.05)2 ¥4 FJ44 U 2ozt AU -

AYE AAF 19969 FA FHAM HA M7 5F7) FET g
FeE&L AT MAAY = ds] F 0% =2 423 5L F£Fo|9 o
o] FAZA FelM A BA7] BF7] FEL vole 2o tig WAL AL
ggtomz ol B F£E FHEL BT AAZQd 9% ez Fygd
& old FHAMNY ddY T FRYHoZ Med AFHA 7R T
bz Hegdada o473 dig Hestaded FFPA @ Rolmz o AYe
2477t AAAHY WY ZEFEE AFS dEz Adas & F AR 2
Age] 2HZ vjRo] B o FuelA X Ayl F7) FEFL ol Yo
gdso] ZdH Qe AAodn ¥ £ dod ol dgiFd dHe] AF3
27HE Aot £& AN A¥AF w=w iz A7 5F7
Z3Fe 2 uwolgad g AswoE Holga Fdoz A SwAe]
A g Agolut olatAQl wpolel 29 ZAFo] EAZ HEZ ojn] Hx 47 3F7
Z33o AR A9 BE 3o AAY A AFoHE ol oz
AZAE 2 volg228RddE 29 AFwe L FggHe) AFL Hof @
Aoz Qzten

2 4ge W Hzz AT FEY EFL dHoz ANe
YYAANAAZ B Age Adhz FuelM A A47] 357 FFF vtz 2o
FEREE J4E £ JA HAJenw EF o e AFHoz HA P47
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2E7 25T 2 g qAnde 7|27t € Ae2 A4

4 AQARYY AES AFAA =30 TFEE 14T A4 447 53]
wpolejxel 2AU FEFY

7.z sty AAET

SEED AL Holt 759 AEY AFe WAzAGHoE BEY B
A7 7544 Azel Ad: You WATY ARTFSY e tpe I
AEATe ZHoz A% AEHe uEs ATZUG ABARRUe] A4}
gy AETAESG AEO4TY 232 BEY £ AU 1 AdE Ynd
AeolA 24HA A B H54 NBAY ABLAL BT + g0
QRANE ABA FAU WBRA A%TY FHE BB £ YAk
2y AAdE AN® 75 AEF GATY Jire PEoz AW
AERe Wb 75 mEoH HES et AT b FRA wIIE
Wuo)gien T 9o Wesrle AT AZFUS ABAZWY ALY AEe
2% 759 ABN BT BAL & Atk Bee] wolgs FPAe uds
Q= type I AEALY ZAL 459 A MY vloFaiA BRIYh

-

IFZIF ZAE RBole 7% A=Y HAAAN  AdEIUZAS
nfo]ZEHAu FAHE ol&do HFFAHAE FY3H vlo]jmF gl
ZEddRE AN B Az 759 AEF 259 A=AAM H  parasuis?t

2o 7% BT volmEgdaunty g dsiaeE SAUUTH

Adgdd Ae HZzAAA Y HA A4 £F7] FFT dtol 29 A
X

o

He

rH

@& Hole 7F9 A= HAANAAN HA Y7 3EFN FFT

o

E

~53-



vlolg] A9 EolF o2 uk&3E cDNA probed Ao AW PSS A I
23 gz #AS T ¥ JeUdd B Fd Hxgy 33 g T
(Fig. D&} #E7 o] AT oy HIEAE (Fig. 2) 28 #HEZ (Fig. 3oly
Z1gA WS AT (Fig. 94 F4¢eS &9 & ANk

AAbg AP 7R AEF HFd AEHY AT HEiold v1#A
WAdel Fatd AE 2 HEGHFANE 75 ZFAN Fdtgol Q‘?jﬂ‘;’di“ﬂ
7% 259 AE HANME HEYe JHEAS UE oY HEAEZ YFHE=
AEAME FAurgo] AEHA

Table 3. Clinical histories, microbioclogy and in situ hybridization results in seven
piglets naturally infected with porcine reproductive and respiratory syndrome

virus.
Piglet Age  Bacteriology Mycoplasma In situ hybridization
No. Interstitial Alveolar  Type Il
macrophage macrophage pneumocyte
1 7 days Negative Negative ++4" + S+
2 6 days Negative Negative ++ + -
3 13 days H. parasuis  Negative ++ + -
4 10 days H. parasuis  Negative ++ ++ -
5 5 days Negative Negative ++ + : -
6 7 days  Negative Negative ++ + +
7 12 days  Negative Negative ++ + -

= negative staining; + =limited positive staining, less than 1 cell per high

power field, ++ = moderate positive staining, approximately 1 cell per high power

field; and +++ = extensive positive staining, more than 1 cell per high power

field.
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Legends for Figure

Figure 1. Lung, piglet No. 1 naturally infected with porcine reproductive and
respiratory syndrome virus (PRRSV). In situ hybridization using PRRSV probe.
Positive hybridization signals for PRRSV nucleic acids demonstrated within the
cytoplasm of mononuclear cells in the thickened alveolar septa. Hybridization

signals are seen as black grains. Methyl green counterstain. x200.

Figure 2. Lung; piglet No. 1 naturally infected with porcine reproductive and
respiratory syndrome virus (PRRSV). In situ hybridization using PRRSV probe.
Type 2 pneumocytes replicating PRRSV (arrow). Hybridization signals are seen

as black grains. Methyl green counterstain. x400.

Figure 3. Lung; piglet No. 4 naturally infected with porcine reproductive and
respiratory syndrome virus (PRRSV). In situ hybridization using PRRSV probe.
Alveolar macrophages are replicating PRRSV. Hybridization signals are seen as

black grains. Methyl green counterstain. x200.

Figure 4. Lung; piglet No. 5 naturally infected with porcine reproductive and
respiratory syndrome virus (PRRSV). In situ hybridization using PRRSV probe.
Positive sigals demonstrate with cellular debris in terminl airway lumina.

Hybridization signals are seen as black grains. Methyl green counterstain. x200.
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HA A7l 3F7] FTFF wolgae AT de AEd ZFIHUES
A% 4 dFgdoy dx FA} T viremiaE oIH YRF uiolzgixst
F2718U HAg ZdsHol HAEAAFAM FAs diATFe duTFe He
type I HIAE F2& 5A2Z e 1IN HEE FLstz(Halbur 5,
1995a; Halbur ¥, 1995b; Rossow %, 1995; Halbur %, 1996) 21 & HEW7ZA
7184 LH7J°111%§, HALE HFZAES} HEAYF FHS T&’é}%} F 9led 1
glo]  FaddE, S2Fdegy HE, ZAANY, dA¥ FEFFI  2%H
Agzgdad og a4 Z1E4 #HE 32 /18A FHAY 2EFAHY dIF
Al Z(lymphoid follicle)9] F21& #FFE 4 U}, o]z gk HHEL A 27 $F7]
32 vtolgzd AAZFHRAAY 4L FAAE EF B F e HWoE
ol A¥e 7% AE AAAAME I FEY Hole Uy 9o HHEES #ET
ATk
14 WRde = sz A47] 5F7] FFT dolg 2 LIFLA
Yt dolE germinal centerd FAH# dFTFe AL aYzn dFE R
polykaryocyte® ¥%ste AAZE A e 29 HAHES FEFY 4+ e (Collins
5, 1993, Rossow %, 1994b), AZAcAMe F=2 ZFELr] #AZHE A700=2
Aoy Auigtel A AZHAEY A F@FA9 Purkinje AFFHA 79
a7 F&EL FFY F Utk HAME d@AFHd JaF dAFo HA&o]
A HFAadol #wEA I e AVAME vlolglxe Fo we dRTF
H479 Fe8 932 BBY 5 AP (RossowF, 1994b; Rossows, 1995;
Halburg, 1995a). olA & o2 A7l iAoz HHES dojle AL A
dogE ZAgx719 viremiad 71¢UstE Aoz B A} (Rossow, 1995), £33 =]
A7) 27 FFF vold 2zt HiS T8 HIel ZAH A48 HENE
B wwHgs #RY £ gley (Collins 5, 1992), UAl 45-499 FHApolo|
AgH oz FgGAL A5 HAZN BUAF 28 bronchial bud®] WA AL
T Hds BFY £ JYudx EuHo Yo (Lager T, 1994). TEA #HHol
#2HE Ao HZzAAAM =AW aPyd g A A7) 3F7 FFL

vlo]2{~ 9] RNAE HE3 & 23 759 AsdA BEF ¢4 #&g 328 +

+

H

o
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ARen FAurgo] #FIAHE AXE HE AT, dFE HEHY H&
g4 tet o]y HEMEZ ol MEAM =HA A7 5F7] FFEL uwolg &7t
FAste RAE gAstden o WHEAHGV|HoY AW nuAME FF
AgolA g wtolalxo FARAL X (Halbur F, 1994, Halbur %,
1995b; Halbur 5, 1996; Rossow &, 1996; Sur %, 1996; Chelle 5, 1996). t}gt
Fgur-gol /AP HE FHA ;H?'fHHE 2 MXEe g markerg o] &g
HYggol} AAER A BEE T U ZAE] & Havt de ALz AZEn
zAY ZFYL 22T FEstna ke FAA dRHor AFse
probeE Agdte] YAAES AEde WHoz JAAY A o I THAE
T2 9d9g HEsts d9xEH 7|HR vasd B o 4RGN 2
AR =7} ] s Aol wHez ALAGEHE HA A7 ¥V FFLH
2o AW ZAfole wolgirt &FHoez FHA Fv BF uwolE&vt
Zzudg LE3x EAY JHY BAETU T SHd s A FololN HHZ A5
Ho2E HEol E7lsd AL AW uAYS o83t AZEo] JtEst,
qz3
9 =

o%

83ta 7lyo Hlsf FAREE ol BAHE H|So] wkGo] Ho ARE
st dHE o §old FHel Aot (Sur 5, 1996).

ety A¥gddes 28y AdRE® B dedde 2 ZEAIsL
thekstn At BAA] ALEstE A AN FA E2TIL cross linkingdted MEZE
1Hste nRPARoz AAHMA ©aE FAst AYSE epitoped blockstd
©aE A 2¥S LT £ o Wi T XTE2U %@ZPQ AAd =
e A8 ¢4 Rez g Ao ARG A 2AAAH S
AR zAdEe A9z y siyErds AW ZPYPE olgde ol o
Ags Aoz AZAY (Chelle 5, 1996). eyt AW w@YP L AIxZ 3583
7Z19gol] ®l&l 2 #AHo] EAET DNaselt RNased 282 H3l7l 98 oL
A Fo7t Fastthe d3e] Aot

2
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5. 2uze AA 447 387 FFE hojdzE HEFE AEAA
Agzggey 2 2Au ZFUL ol4® FAAY vojdre BEEFA

@ a7

7t AR )

20 2aEq HA 447 537 ZEF woldrE WEE uFY
AES WEE 1A e A8 B ZHAE L@ AAe) wa el Hole
gou HEE 1YelA 5UAtole] 7i8l g EETAZAS RYoY 2 o] S¥
Z4e UsiAE F%on HEF Aol FRI: BIALA AMY AEL
A Th,

k"

G, AENMY slelgdare ¥ WA FRELANNSAS

g 447 £F7) 2EZ velels FURAFE WE ANHozm
42 19, 39, 59, 74, 109, 149, 219, 279e] 2AE ARG 22 AE
AFo| A wpolead Rag HAL 2Esd AP FTRLAYNLS S48
23 ol AE WESF BEE UTY AEQ AFAA vod2sl EHYH
spolz2el WAL PEF 8YFY FEAEANA EF ZAHAG.  wholzizdial
AzWgas HEW SAUETY ABAME  woldaPs 2 Sy

o
i=]
ZHE2AH4NS 24 2F F4HoIUT

iy

R Y REEN TR DEELE I L
g 729N AES WEF AAHoZ 2AsA AQYI]A o
Sob @ R zAWRAH HWe DAY A3 AN PusdE GE F71Y

R, A, 4% dBRr5 FARAAE 58 $¥e BoA g

T
=z
L
v
>

Ftgon dge Mz Age EIAzET Y £9¥ 2IAzE
BQ0. S9d w¥e HEe PFF 1093 2 14239 AFAA R
Astgon PEF 8YPNE Wée ®el gHE AL dE
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ARdAe zAWARHEWE UnTd GATATY HMEY Aoz Ag
WERe HFA FY WdolHon 1 9o e o]y ALMELY 24T 7B
ol HEFNAMS AAY MEEE oz BRHUG. olH@ uolgre
ez A AFAMY WHe YFF 19FE A9 bjotae B +
foy ZUF 3YRAMRE WA vFY ATHE BIY 4 e YEE
1497h ¥Hel HEE ANHL 1 F 14YP ojFz: WelgH wae
B2 HEE 8YAAA PAe 2EHA g3 BRI

& AAEAM B E7|YHE o] &8 vlojeiAr YR T L

SIHEHF A AH7] 5F7] FET vlo)YH2E HYHEZG HEF9
AN A=A BH7] $F7) FFE vtol#12 9 nucleocapsid T Ao Solx oz
A¥sts DEE FAA SDOWITE ol 83ld Wz gae Aty
vele 2 & ZEAZ AE W71 g vlolglxe] Qe B¥XE ZAS A
AZAME HIFF 1dAFEH vrolgjze o] HEH7 Azsid AYo)
TEHE AFTF BY7A volg29 Fo| A&Hog AEHYY. A #H (Fig.
S5)el9je] F7ldMe #HE, F4, d5d, =P, 2% Peyer's patchSolA
spol2l o) gelo| HEHANLT 99 F (Fig. 6)7 @, A5 g3
AT HEANAE vlo]2 29 AL HEF 5= UUTE 0] A7|oA ulolgj29
Fdo] BZHE= AXE Z AVl dA T AFY HAEI} FE o]FYon 194
AZME AXFd AHsle HEHNER FHHE Axe] HMEAA blo]ee
gde BFL F AN wolast F2 F4o] o)Fo AE HIAe AL
Hhojg| 28] o] HEIF 1Y9ARH HPYFEAY HEFE BYAA AeH:
Ao ws) HE, JHHFAAE uvlolzixe] 3ol HEZ 3UAREH AEHY
Akl diZh HEFF 219 7x AEHAe FAH €F 239 Peyer's
patchTolXe HAEF 34¥H 5¢ E& 79714 BL 7|7HEdw ulo)lgirg]
Fde HE2E€ F AW 2 w9 A% ¢ 723, BAS AT AR
AEANE ZEF 39clud 5UA Aoz HlojHxe FAL HEY
AN, ZH WA e wvpol2gd EXAET HAY 7 ZEE 3UARE
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zrhels) Azsted ZEF TN 1094belo] FAREI bR ol BRI
1497 o2 T4E vlolex o] BEE gastE A8 RAT (Table 4)

ol AENA ZHAY 2P o] &8 molga AR TR

FWEIFe) P2 447 557 FFT vhold2g 4WUFT F I
AEAH AA AA7) 557 FFE vholeiAe) nucleocapsid gened] FolH¢
A7NIND e olgstd Y primerd] WEHE AN FPELAAAVSE
olg3e YL i ZEZ 2L HWAMEAS digoxigenine 2 T Xt g
cDNA probeE ©] 43t mtolgl28 ZFAR A= AR AN 2HY TYL
ANE A3 AFdME WEF 194REH vpoj2l2ae SoHQ) Yol HEH
AAste] Adel EEH: HIE 28U7A uolglze AN Aszyow
AU #A FH (Fig. Dole ArldNE AE (Fig. 8), 4, I, u)F,
Ao Peyer's patchT oA vlojgi2e] A HEFY & AU 2 99 343
A BAS YaTF AFY HMENME ulolgxe dio] AEHYL =3
ol 2e] FE EHFIQA Al AL wolazs #Hiel HEF 1YARH
WEF 8UANH Ao die] FEAEE AT 1ol vfolgze
garo] HFe 47 Fold AwHow vldsA BAHYL FIERE vloly A
dato) AEAET} Z7he7) ANAs ZAE 794G T FEF 10940 A4t
Azol 7HF Frtstgon I o]EE utolejxel slate] HEHE o] Fasy)
NFHAD AGG4T st 2 2E9E QAo E volgae AN AEE 5
gtk 2 e AVelME AN ulolgao Y] ZAFE 3Uo)A
21UAtelo] AEEn Ao AEAEE FEE 5AA) 71 Fuzz BFYA
wlolgj 29 ®late]l HAEHE AEXE  #HFe wFd Py sRIE
ALY ATY HEAYAN EAsE AZYAT, adn AEZ AW
dFoltt oHAHAEAMEFY AHAAEY HEAAME ulol g Y abo]
A&HA. Aol dmgr] R P A, RASY AFFI|gME
ARAEANE wrolR2el #ilo] AEHA Ypon F2 JAHETYY fAT
A S TAE AT AoA vpolejx siko] HE =Tt (Table 4).

o

rln

i
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Table 4. Immunohistochemical and in-situ hybridization results in pigs experimentally infected with PRRSV

Positive pigs(in groups of 3) demonstrated by the stated method(IHC or ISH) on post-inoculation day Total positive

Tissues 1 3 5 7 10 14 21 28 pigs(out of 24)

IHCISH IHC ISH IHC ISH IHC ISH IHC ISH IHC ISH IHC ISH I[HC ISH IHC ISH

- Lungs
cranial lobe 3 3 2 3 1 0 3 2 3 3 3 2 3 3 3 3 21 19
middle lobe 3 3 2 2 3 3 3 2 3 3 3 3 3 2 3 3 23 21
caudal lobe 3 3 2 3 3 3 3 2 3 3 2 2 2 2 3 2 20 20
accessory lobe 3 3 2 3 3 3 3 1 3 3 3 2 2 2 3 3 22 20
Heart 0 O 0 0 0 0 0 0 0 0 0 O 0 0 0 0 0 0
Mediastinal LN 0 0 1 1 3 3 3 3 3 3 3 2 2 2 0. 0 15 14
Tonsil 0 0 2 2 3 3 2 2 1 3 1 1 1 1 0 o0 10 12
Thymus 0 0 0 o0 1 1 1 1 1 0 0 0 0 0 0 0 3 2
Spleen 0 0 1 2 3 3 0 1 0 o0 0 0 0 0 0 0. 4 6
Small Intestine 0 0 1 1 2 2 0 0 0 0 0 O 0 0 0 o 3 3
Liver 0 O 0 0 1 1 0 0 0 o0 0 O 0 O 0 0 1 1
Kidney 0 0O 0 1 3 1 0 0 0 0 0 0 0 0 0 0 3 2
Adrenal 0 0 0 o0 1 1 0 0 0 0 0 o0 0 0 0 0 1 1

IHC, immunohistochemical examination; ISH, in-situ hybridization.
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Legends for Figure

Figure 5. Lung from piglet inoculated with the porcine reproductive and
respiratory syndrome virus (PRRSV) strain SNUVR970501; 7 days postinoculation
(dpi). PRRSV antigen was detected immunohistochemically within the cytoplasm
of interstitial macrophages in the thickened alveolar septa. Positive signals are

seen as red grains. Haematoxylin counterstain. x200.

Figure 6. Lung from piglets inoculated with PRRSV; 14 dpi. Positive
hybridization signals for PRRSV nucleic acids occur within the cytoplasm of
interstitial macrophages in the thickened alveolar septa. Hybridization signals are

seen as black grains. Methylgreen counterstain. x200.

Figure 7. Tonsil from piglet inoculated with PRRSV; 3 dpi. Positive hybridization
signals for PRRSV nucleic acids occur within the cytoplasm of cells resembling
to dendritic cells, and large macrophages within the lymphoid follicle.

Hybridization signals are seen as black grains. Methylgreen counterstain. x200.
Figure 8. Liver from piglet inoculated with PRRSV; 5 dpi. PRRSV antigen was

detected immunohistochemicaly within mononuclear cells. Positive signals are

seen as red grains. Haematoxylin counterstain. x200.
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uh, g A7 5F7] FFF uolal2g FFE AECAM AAIIEAMS
dlojgi A9 AAZQY X Y B

H2 A7 TF7 FFEZ vholdl2E HFTE 1659 ASol disf dAe
JdudE 8] Fod Yodd] disd HAAxAHRY R AW AFUE
olgste] wolzjxel EEYFE AME A vholzxe FdA R YA HEF
3AFEH IF9 %]E}i‘é_ﬁl/ﬂ #Esr] AFERALe HEFF 5%)““‘)““\‘:’— ArE
AP gl dstdoN 2AU PP Y wel2y HakE AJAY F
Atk HEZF 5YAE ZFgd A=9 84 ZE FEAA vio]2 L] F4o)
Aol e Wrtoje} wlolR 29 F49 Ax: B LE Ao HAHIUG.
AE25 10949 AEdNE 4¥9 YFAHAAREH vpo]d29] Fd E oo
2457 Ao 2019A7x 9B 3 F A YA upoj2i e F4o]
AR BIAFEE AA dFAAM violg 29 I R A4S FAL +
g ele '

Table 5. Distribution of PRRSV in several lymph nodes of piglets experimentally
infected with Korean isolate SNU 970501 PRRSV

Lynph node/Group 1 dpi | 3dpi | 5dpi | 7dpi | 10dpi | 14dpi |21 dpi | 28dpi

IHC|ISH|IHC|ISH|IHC|ISH|IHC|ISH|IHC{ISH|IHC|ISH|IHC|ISH{IHC|ISH
Madibular LN 0/210/211/212/212/2|2/2| ND | ND [1/2]1/2}ND | ND |1/210/2)0/2{0/2
Axillary ln 0/2|0/2{1/2|1/2{0/2]|1/2|ND | ND |0/2[0/2| ND | ND |1/2|0/2{0/2|0/2
Trachiobroncheal 1n 0/210/210/2|0/2|1/2|2/2| ND | ND |1/2{2/2| ND [ ND (1/2{0/2{0/2|0/2
Mediastinal 1ln 0/2|0/2(2/2|2/2[2/2|11/72| ND | ND |2/212/2] ND [ ND |0/2{0/2]0/2{0/2
Mesenteric ln 0/2(0/211/2|172|2/2|2/72| ND | ND |0/2{1/2| ND [ ND [0/2]0/2]0/2|0/2
Medial iliac In 0/2(0/212/2|272(1/2]1/2| ND | ND |2/2{2/2| ND [ ND |1/2{1/2]0/210/2
Supeficial inguinal 1n {0/2(0/2(1/2(2/2|2/2|2/2{ND|ND |0/2|0/2|ND [ND {1/2{1/20/2]|0/2
Reteropharyngeal ln 0/2(0/210/2(0/2|0/2{1/2{ ND | ND [1/2]2/2| ND | ND |0/2]0/2/0/2(0/2

* LN=lymph node

)

2999 LHAE L ol FAE

B2 447 557 FEFE F
47 2 AEUNT 2 gy sl

ZaNel ZdE FA A A4

-65-



ZooA BEHE ARzAS WAT ASY AT YFHoT ZAo]
ooiXm WA AN 5F7) BFF vholelx pPe B4 volga Yol
Fuslol dgolglel HWE, WAY A, 1, WP AP, 2y, AR 2359
A7l AT ASY ME PEEG. aYd3 olg@ AT AR
AZYANE  dAgolxel HEAZTY BA AYAL, 4P WHAESe
AZAHNE wtold2s] o) WAzARGIMolY zaAY ZIYL S84
gAY 2y oY FEAYAME WP L AR uF B3 BASY a7
AS AT AFIM ATYe] AFF o]y HTATZ AFHE AT
solel2e) 29 2 FHE AL £ YMod HPY @A ANAE 2 e
719 YBUAMESANE vlolelze] AL BAY 2= AL oY ¢
AYAAZ o AYel ALY Y RelF SNUIS0IE ZAE 22 # o] e
F2 Z40 o®o A& oz BAYUDG =@ volgr PU%
WAz YT 20 ZIYE ol8std FAHOZ vogas RIoae
Yol AR vloldit ZYFE 194 AEBNHRH LYEAY 28UBR
EE F71% 74 AR AR vloldae Z4o] ZaAso] mao] upolere)
AN&RA 713 Bdol Uee L 4 ATk

IRZzHZF Y% AVHANE TG FrlolH RO =& Azl ¥E
F 20947 volalxe Z4o0] ¥UH AMHE AEHY volHrg YEa
AL Ao AN wloleiae 24 P BHE wlolgae] X&)
JoAE 482 ¥ Aoz ARdd A L U9, WESY JRYI e A
DR, RAF AP AL vlold2ZGE 71 BRaA vlolx WRol
FEHE A7 FEE 3904 5A AT vpojejxe] pdo] BAHY of
5 A7lolME HA 447 5F7) Z23Z volda TURYRs 28 Hug
Yozitky] mobe upolea®Fd o8 HAL BHU volgast Z Byl
HATF ATY AE] FAHY 1 ATAN YR Z4%n P Ao AZYo
e B 4gel A 2 BFE 22 P29E AN 94 249 3
4e3712 woldAWES FaAA oSsd 1 Fr)9 AT AR HTAA
Zgol ool AT 2 Aol AX Yool F2 WA FeHo| wwsg
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osle Aoz AU T 7AW ¥ BY olFx Hazdsn Ww
22 2 wdzAsishy 2 20 TPES B WFolNe ¥ D ol 2
2EE 4WE AR AZelAr uoleiz] el g Solmd wWwoly

solsi2zd % F4ol FAHA ol AYol ALF FURARE HA 447
557 FET vholadze] BHZGA S AP 2d 2 Wdo PYHL
AFoiAA G Roz ARAUG. 4¥AH voldx ¥3e BIF 14YL
AAZ 8o ZadE FAE B FAF TUolFol: AY HE 2 JnEL
A g AN FrlA vtoleize AT AT + AN

2 Age TU 2UFE QAo ¥ ABdMY A Puel W

g8 994 2 9Ase W@ Hze ATtk olae Adez HA A4
557 FEE voldze AEFYA PABL aoksd WA 447 3§
F N8 FHe pPEW Yoz
Agel 284 ATk AL g4 4TES BEY Rz Fe A GAT
AT AT YAFHT ¥ FIFE 3UHE Fol wholdauTol FuHol
HAS 3712 ol§WTh am olHe vtoldx WFe wolre Ay
AEALY FAZFY vYFel oa olFol A: Rem yug 2y
stolej27k 7bg AmAel Eob FAol BwaA dolv: ATE A YT
AR Aol olgig AAo] molgzst BAFE LAFY AR FHY %

FF wpoldie YW FYFEY BEY

de dAAe AFH A A4/ £2F7 FEF sloldz I 53
A&BEE FESH AgelAd wolgss A&Pdez AY wHFdAe
YA AL W3} cytokine5 S FHFH] WHFOR o FAEARNN FHA 0|

A= Haemophilus parasuis, Streptococcus suis, Pasteurella multocida,
Actinobacillus pleuropneumoniaes 9 92 71318 F7HAA olfAEy HAAES

Ao ALY Fotel AR FFE vAe A2 AR
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6. AAAAY FAE HANA HA A7) £F7] FFT wpolFA 29 X

EZUA ZEY FeH Te ALY FA02 HA A7) 537
257 voldazde Avg ANA dJY fAdAd g JIN FHEL
AHNSE SR Yoz BAY 949 HAHA MBA vlodzras
=3 Fo ganAlA vole2E Boag,
Ae) gaetel Wa) AwHe 2AWYGA FAAE AP A
Udxo]  Hatefolold =z Ayl 3FV FFET dlolY 2o TFAFTAAA

oz VAL "olo RFAA BRHE IRRA YYA P
Bl Sdd 2 2AYGHoR SEY YU BRHA Pyt

A2 AA7] 2F7) FFE vteldad Pgoz 48 HaEole
Ao A upol 2 AEARU YoM vholgla BEFYS AWus] 93
Mogzdsisy 2 zAY ZAYL AT A A gold HAAE
S2E 2 olfAEAMY EARA AFANE wtolezel Fdolut Yarg
A2Y 4+ Auen 9% Awdn FAHFg 9, FE, WP (Fig. 10059
dagrlold F2 uoldas AEE & ANeT ¥ Adeold el
gaRgdA uoldxaE AEE 4+ WD FASCl ot fueEAY
Bydoz PUAAANT Tz AAste WPz 5FS @ A S F4,
dstd, WA ARArINE WY Fig 1), 4F (Fig. 12), AFS
ARG ANMNE vlold 2 g4 2 Y4 AEY + AN (Table 6).
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Legends for Figure

Figure 9. Thymus from stillborn piglet naturally infected with the porcine
reproductive and respiratory syndrome virus. PRRSV antigen was detected
immunohistochemically within the cytoplasm of macrophages in the thymus.

Positive signals are seen as red grains. Haematoxylin counterstain. x200.

Figure 10. Spleen from stillborn piglet naturally infected with PRRSV. Positive
hybridization signals for PRRSV nucleic acids occur within the cytoplasm of
macrophages in the spleen. Hybridization signals are seen as black grains.

Methylgreen counterstain. x200.

Figure 11. Heart from stillborn piglet naturally irifected with PRRSV. PRRSV
antigen was detected immunohistochemically within the cytoplasm ' of cardiac

myocyte. Positive signals are seen as red grains. Haematoxylin counterstain.

x200.

Figure 12. Kidney from stillborn piglet naturally infected with PRRSV. PRRSV
antigen was detected immunohistochemically within the cytoplasm of renal
tubular epithelial cells. Positive signals are seen as red grains. Haematoxylin

counterstain. x200.
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Table 6. Results of virus isolation, reverse transcription-polymerase chain
reaction, in-situ hybridization and immunohistochemistry tests for PRRSV in

porcine fetal tissues

Pig Abortion Virus RT In situ hybridization/Immunohistochemistry results

no. days isolation PCR LungThymusLiver Tonsil Spleen Heart Kidney LN’

102 -+ A S A A e e
2 B+ 4 A A A A A A
R S
4 B+ v A A A A A A A
5 114 + + /- /- [+ /- +/+ -/+ [+ =/-
6 15+ o+ e - o A s - v /-
A 7 R A A Vo A e
I R R A A SN
0 14+t S A e A A
Total 7 9 4/3 172 1/3 272 54 42 0/2 2/2

LN = lymph node.

gx A7 BEFY 3P pgez I #
AEHE wYe f4% LES AU fAHAY ¥A
SagAe zAGNY wlolgaRy, $AHAe APRAL FAYAL Asd
SRYAYL o] 8F Ao ALHT U B AWM fateors] Ho o
ddA FgEsddwsd ddzAsstdd 2 zHY ZREE g3k
wold 20 ZAS s 2 AW AAA FPzaA49S F4o2 gAd
9dZAA  7AM  wolxE  EA¥ 4 ANem 8AY  HAAME
gzAsegold =4 TIPL olgsd vlolzizs gl FAHULL
SRl A A7) 57 2EZ solds gdd el ofe olfE
solgj2o] Zd®  fAHolt AREe] A AztRs HE=2  fFuEol

)J
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ZAUolA wlol2el g9 ¥ e &40 4A Jolurl WRolt UY
ABAME & F %ol 20 ayPold AAzHFIAL o] 43 Aus]Wol
QWA FYELAHVSES ol8F FAPROE PR} Bold A nexg
slolgl2e] BARTE WA e Aol AN 1} vlolgxe Ry
QAN FYELAANLSES A vlojelad YNPEL TAHA R zHo|
gestzz oo WMdE A4 2WsH: 4% AT ANUFL B4
A7 F%e DAY ZAd solaa U solzze Had &g
dedol @ Aotk wHe ZAW mayold WAzAshde AHME 10%
FHEERUe] Y 2L 8HEZ FlA Hadols] WA Tuz
A% DATHE 4YUAA olete d Pk AVEAY wolgrg g4
2 WAe 48 H2HY £ e Aoz 4zEc

zAPG GGG aold 2y TAYE ALEEE vlolgre 7
ohdel, wlolg 27t RX¥ate F7) R AXe] R4 AL 5+ A= 2
Bl el wloleizol o Wate WAEL uHE o $4% ARE ATY 4
e Aoz AzZEt B2 HA A7 557 237 gl A Skl
el oo AWAA Hola2E REd FEHA $A4L 42F T S
AEY ZAWHLH Ee ol4F wHoldlMe Wwe Fy T HBIAPL
% HAZFMe wloleixel HAFS Adol Pz Hou dg
AEAY M TEHoR BAAE HA A 557 2FZ volgre] 7P
Jd¢ Wae BuHx Yken Zze EdFd tisiH #FelMe bronchial
budel FAES WW R AAIN JTel A, 2T AdelHY 2¥L
Bug YBGSY wWuo] BAHYOY oy WMEBL BT 7y RyZogw
AEEE Weoly AdolH BRHE vigtd el EZHWWHE ZAAlY T A AHQ
e @ Aoz AT vk AF @A A7 5F7] 2EF uhogag
#doz s AEAN BIHE PHe S04 Wdol glon o W
FAEAN A AE T o2 BAZ HAHE No tg HAF Alo] %A A
. ~ |

oY of
(o3

- 8

¥ e

L2 M

B AYAR 939 fKAHel ZANM FEHeE FAHF uAd
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Y7 AE MENN FH Fyurgol FAHUom T oo Aol mMALH
AEHAEY A% And APMEANE 98 FPBgo A" 2y
H2 427 5F71 Z5Z volgze g ERANA AFANE LA
ZHE2AANLS  FA- volEas  Have BAY 4 e B
RazAsGd Aol 2y ZFYL FAME HFNAH wolzze Fhopy
A4S F2Y 4+ UG o= HolEHAHE AW THAE D o] §AEc| Ao
ga wpolgael FE ZARV Ao old UNEAAEYL T + AUY
JJRL YHoz AEo] Hx ANy 3F7] FFPY FYA2Y 351 £
ol ohd HuRde % YPAHY zdo] oo A2z uFH FASAA
olel 2ol ZAlo] F2 o]Fojxn Ed HAAE AnAEI}E @i HY
5ol BYHR B AHoZZ = 3FL ¥ £ U= Adolmz Aol Hx
4A7) 5F7) FFT vlolgzae e R FAe 2 d¥e X 2= Row
PEELY

B oA¥e A 447 5F7] ZFF slolgzd AAgasel il
g Ao FAHANN AFF AAZHFZ oW APNE £H&A LW
ARl ALS] AA ol e wloleas EEXEGAL 2AFOZHN o RFd o
2EHoz voldae Y R ZAo| o|FojXE A& WY TA upola x|

% dololMe WHE dZT 4+ UAS YRE AT & AL Aoz 47aT.

7. U 29 HA AY7] 557 FFL vl 29 JARr] REAAY
Had 44

I Eg$ SNU970501 9F SNU9IR0606E Ztzt = =o H=E23 ZAx
SNUST0S01E  WE® 459 RES PEF 239 YAHA  wdw
NERZAE BYoU PEF 3FFYA RUUAA S4e dosx o
P gde] 2 AAste BEY AFUAA YT BolE BAAE AR AN
Hotel MAHE BAHAOY URRe Hol: RF 423 U= Aoz BALY
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#7 SNUGRIG6E B2 259 2EZ 159 RES PEE 294 9 Fea
3 424% 4827 ZAE Holt FEE 99T 169 HAE FAstgon
6utelel SAERE 6ot aAtEAE 4Zs Aden uua sAums
SAFA AR UANATh SNUIS0S06E HEE uwx @ RES FEF 3Ae
B 4887 ZAE 2Pon WEF 1796 42D WLIAS nojn WES
199 259 SAST 5ok Bols Z7] Bwan AEo] Assdn. $uF
5ES RAsd B A% 32 AFF BT AF L ANo] o]ToiA
gaglem Uiz @ = AFFle Aol olFoixA @t 559 AEF 359
FES HEFY FES e HFsgon 25 FES FYRHES Awsh 2ok
oo 559 AEL 2H5E WY o REFY AYAA ASHIoN AT 39,
59, 7dMel RAsel vrolalzol ZdE REeM @upde T uold i
298 ol FAHQ sloleas RES AWus] da) 2Pe AAsgoh

SNU9T0S01E HE 8 REM 22e B3 B3% dxlAs solgdxst
2eEA Qgon GAA FHEL AAVSAD volgrd YAE B HX
SSITh SNUJBOG06E HE 259 REAE % 2359 g8 A2 4 gglo
BT BAE AMEFY Hold 12FdME 4TdAE slolgak 2agx
FHAT AN FREL AHARS A vlolzze YL FAY 5 Yon
Uelx) 8FelME moldaRe ¥ 2mA FUEL A4S A¥dR sHo=
FAHAt 859 BAZE Holge BA 6RAAE 65 BTN AHA FHEA
A4S A vlolgj 2ol Hito] HAHNOH o F 2Re|AT vollrE BelY
S ggth @3 =y 2ostd 42F 559 AEd WaME SAE 2 uz
AYste] Y4Fe] vpold 2 EAE Yol A FAA FFEL AFULolA
FHoz WM Eael molgre FAsHe 24T RO BAFUL ol
550 RES Algdte] 39, 59U, 796l AAHeZ BAS AAse AEe
Wyo2Re voledakd R SAA FREL QMWL +9F 2B 55
25 wolgxst 2yt

SNU9B0606E HEStel Z/2id RES A 8% A3AT o)
J2oiA & 759 HAE YNHAT. EF DEe YEE 19949 209
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BAE AMEtm unzx 559 REe AEsd 2§ HANY F A
ANHoez BAse BARFYG. Huke Fakd upolzd Zdd AEL
55718 S84 voldad zdd® A2 ostAZAZ APelN FE E¥S
Uehhglon 1 9o ArdME -Solgd wiol BAHXA gqtch. AFAA
2AHE Yue BT QATSe AZATY Lo A HEH uFel
AR 2L HAEZRY A AXse Ass HA AN 2FI FED
sloll A @ Alo] BREE A o] FEHAYC

A% TEF $4L Yo @ 2Ee HFYe 1AA dATON
=z wolgi2el g0 FEHYew HZoldde FrdAE FAYRAR AT
zuo] gt AWAS YR YgAdA uolzgze FAg FAY F AN
sudolldE HA A4y 587 FFFY EAAQL AFANE A
mlolel 29 #YL BAY £ gow Hardotel FMo FARAY] AT
A AT YHMEE AT MEINA vlolg2e FU& F2 FEY F
gglch 1 oo YE HlxME FA9e WA ulolejxe] U AP
Qch ZrlEwstel A& AEL AR FAHoz RPg dA%D P
Qurdel ARyl ds 2GS ol gate] o2 FULEE A
A wolgl 2t ElolAl7lo] wlolglxe o] F2 BAHY FHAM A FE
gasEgon a9d HAY v, A5 AT A5 AENA uolgxd
geoo] Fz A=Y I oo A ATHE L AFY Anxsyd o
Ao dRgEe] AAMATAME vojgd 2o FUe FAE 4 AU

A REF FAL Yoy ge 2Ee HFe HIY AT %
AT T 9B 2HE dgdd s dE dAF AT AXAA
wlolgj 2o WAS BAYT & AAUT FAEollME Elote] FHo F£ARH
WA T AT MES ANAELFY AL AETAoA uolgze ko] F=2
BAHYT F9L F2 BRY £ AU 2 Aol IR HRAAE FHY
Axel AFolA wolzgizae WAL FAY F AU VIEVE AEL RHF
gurEel AL AR F ARV RE 2 g8l AW ZRYE
ANERT. AgAn wolaxs #ae FAN A, P dyF AS

4

fe o

75—



AN F2 FFHYT A7 AEdME Bz AFA volgixe Hibg
A3

EEIVS dodle ASAdA BHF FHIZIFY =H=R P47 F7
TFT Hol it FHA FHEL AHLEE FTHA violzze Zdd 99
frate Aoz Fdd fFadAteA 2@ vlelgixe] FEFF ulolzgzg Ew
3799 JURES 247 FFoha vpolg 2o o fAe] fualRs) vhole 2o
ddd EE, FAHCH 2 HAAEN diH AW mAY € Az Ne
Fotel 2AUA Y wpol2Le BEFE LS BB YT

AP2R ASAAN EAE IHEYFI SNUI0501E HFE 4F9
EEANNE 2TAAFLA frako]l oFojAA Fgow EBYYe RAHEL
AA st ZES AUl Ade Hold AHE A volgl2o] s HAlY ez
AZHE HASE A £ U DHe FAuRzRE BF dlolgaq
SNU9B0606€ HFT & 259 BE2 HITF 997 199D {Fis sigden 2%
19ggte]l FAY REL 2FE FATIL UeA 5T z7|EVEA . FAHez
Hlolg{ 2o £XE AR 4¥AH A Y7 5F7] FFT wol A
SA4%9 st wpolgi e qFd LG Rojd ©E WA Ho)E FAY
F dden FUEHFA SNUBKZH AFPoz Yugd EEdM fibe
degezA FledA A7 H3 Qe HAA A7 5F7) FFEE wolgax
EES FAAN EAZ Ha ASFE FFE & AR (Table 7).
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Table 7. Comparison of the pathogenicity of porcine reproductive and repiratory

syndrome virus isolates in pregnant sows.

Strains No. of Sow Inoculation Days Abortion
SNUVR970501 4 95 A NO
SNUVR980606 4 95 Yes

frakgt ejolo] disiA mpo]Ex 2 A FFES AHNS 93
AEE EEo2 HE HUZHEAQEE 293 Ay “ﬂ4~w§§£ Sl e
735 s efob 18utE]F 10wkl 9] Ejolol M nlojglie HArS HET Yoy

slolgjzel ReEel F$ 2FMT woldiE RIAR £ o] AT me
Azkel Blobel zAolN ZdAY soleisrt R¥BAGE AdE BAY 4
Atk @d Az segd AW ZAPL o8 volday 7y ¥
PEPGe] AR FUF dol 18dF 1ishele farEols FHozRE
vlolel 2ol g FAY + AUk e AGEARRGY D 2 YL
B2 47 £F7) FEF vholdl29 2L AwsE e Al v ¥
RIEES Ad Judgolads AL BAY + YYen =@ A pus
ol g3t molelzel AW FEPde HWE AW FuHAY zZoA
spolelzsl e AWesr]l AAME AEAY B ARzhd gsA
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molgl 2ol Zel 8% AL Fn UoE AL FAY & Aded o =
Aspgzlel wtelgxst ZgHe FAsm A&Hoz oRrlddN Zde
Yoslmez wolzgad Aoz s HAHA Fe Hz AL EAA7A
slolgl 2o Zd® AHE FAAFE N&Fd BIdez vy

Eg i de Fad FAER 2T vl s ZAE A FE
WA FANFoZ wloleiae] REQFAE AVE BF vholgri wopmE o)A
BRHE vel BIANZ FHAME BRHAAT 24FAE HPo) 715e
dAgEE 4 FA 2 BET YR ALFPE Joslm YW mpoj 2zt
slolgi 2¥Z o] oe) WAL ojFHT HANA LA ZAF F ohA Wy 2
A%, A%, ARSY ANArZ oA wold2¥Ee Fi AAFrA BAL
Yosle Ao FRHUG

wel wpolgad Zdd ZEA JHA 4 dosAY HuRde
2a Blol7t wolalzedl ZIHAUS W wolxs A&HA FPLE FAsn
AR wloldart BEIHX %S AHET 4T & AsddE A
Z712e F4 2 B drst FE G4¥L s Re2 Ay
wlolgl 2o} 7o 24F AEY HASE AxHoz AWPrle) FAHY Y&
mpolgl 27F HAA ThA B BwslA ZAse WA Z REHD volgiz
Ay WwWe HUs: Aoz AZHm olg EopAHd A AXNE
wolejxo] W@ Hete FAE AT wvlolzizel N&Fdo] PR YxE
g Rog N,

olge AYAFE AYPEL Fatdg F4E Yo REA Eojy
saeiare] 2R FYF Hzo ulolpla RI P diF zAtelw oy
ZAARE oz utolgze] % fAHaY FALAE waE o Few
A2 AH4E F 0 Aot EF o AYeAE HuZde T
slolej 2ol ZHY  AAHUIAM  ulolgize]  FAsY AT AEAAS
dpolgjae] ZAold ZARE gy FAez HA 447 3§ 2T
gurztede] ole AT HEF/ZAY wd A7 Yed B B RE
Alg gl
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A 3 #F HA zZ2Yulolzyx F YA diF
WA 1Y

Al13dANE

g2 Z2Y vlolzgiA~A AWZF pocine epidemic diarrhea (PED)E th 9
Z220kA) MA}, 3L EAo2 39 transmissible gastroenteritis?tE BE EE
39 94 9F& AE ARBA Yol (Dea et al 1980; Hofmann et al
1988; Pensaert et al. 1980; Bernasoni et al. 1995; Carvajal et al. 1995). o] Z® &
HENA HAIEL BA% FENAA FLE FAH &4E o7 Carvajal et
al, 1995). PEDE 1976d0] vl @=old Hz=2 Hurt & O]#E(Duarte et al
1994), & FEZ(E3 #FEH otrlehelA E1rst HAH(Debouck et al. 1982,
Duarte et al. 1994). 9AE 197830 ¥ ZF 2 Wrloolx H = At Chasey et
al. 1978; Pensaert et al. 1978; Carvajal et al. 1995). PED< fecal-oral route® %3
7} Ho 22 ZEEEoly B 29® S #9lo s 2. adEE,
229 A/t B& FUY FFSANAM ZEd AFol =HCarvajal et al. 1995).
PEDe dAe sy == AEFH AJ4olA coronavirusd A 7Hl
(Pensaert et al. 1978; Egberink et al. 1988). PEDV= F2 FYPoz A3 PHE
742 = enveloped virusZ A &°] 60-200nmA Eojtt. EH E7]E 12-24nm A&
o] dolz A Tdo| ZAM A gt} Egberink et al(1988)& Ea fetol= ¢4
& 7122 PEDS & F2M HA] CVI7T7EFT A FAE AAAST @
o, PEDVE 5 78e] &2% =} coronavirus (transmissible gastroenteritis virus;
TGEV), hemorrhagic enteriths virus (HEV; Kusanagi et al. 1992))¢} 3o 2
295 48 Ak 23, AANH TGES PED uola)2E(Doyle et al. 1946;
Hooper et al 1966; Pensaert et al. 1968, Wood et al. 1977; Chasey et al. 1978;
Horvath et al. 1981; Turgeon et al. 1981; Dea et al. 1985 Hofmann et al. 1988)
Y Fsrg, A3y, AFHAE9 % Y (Duarte et al. 1994) 23| A FAHo
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2 d84E AR ¥&o] WA H(Pensaert et al. 1981; Sturman et al. 1983;
Hofmann et al. 1988). 12{\}, Western blot analysisel 4l N, M proteinol] %5 o]
Coronaviridae®] £3%t= A7FA] <A A (Feline Infectious Peritonitis Virus(FIPV),
TGEV, canine coronavirus(CCV), putative mink coronavirus(MCV))¢} ¢kzte] @z}
grgo] B3 9lth (Pensaert et al. 1981; Zhou et al. 1988; Have et al. 1992;
Durate et al. 1994). YA H o2 AMAEL HAl €5, TE FA4L Holt} 49 y
o Al e dAAQA AE&ENS Boln EEA woz o Ruls 7
A€ tHSueyoshi et al. 1995) WAZHFetx o2 PEDVE TGEVAY 53 2%
FAZYAN F4& 3t A $EASS 98t PEDVE  TGEV(Hooper et
al)stE vlolg & FHF Lo BT o7t glth(Sueyoshi et al. 1995). PEDVE
HolA FEFo] HA G222 F porcine respiratory coronavirus$E FE0] ©rHCox
et al. 1990). 2¥ZA G, ZFEH¥ T straing HLA wet 2y =40
b3l th(Bernasoni et al. 1995; Sueyoshi et al. 1995). %%, PEDVE TGEV7E 2
e A nBAEAME AR deth M2 OE A HeFdE E3da ¢
A% =AY F4E ZAZ F AYL FEFIE PN Wood et al.
1979; Debouck et al. 1980; Debouck et al. 1981; Turgeon et al. 1981; Dea et al.
1985, Hofmann et al. 1988; Pijpers et al. 1993). ©]&3t fA o2 Qs a3 Ao
A O AUAE FEIE QG0 Bastth(Kusanagi et al. 1992; Pijpers et al.
1993). PEDV 2 genome single étranded positive(+) RNAZ TFAo] Fojx glo
o Zol= °F 30,000 nucleotide AEe°lth, 22L& 5 endol cap structure®t 3 endo)
poly(A) tail& EFFch 2zt FHRE subgenomic RNA &4 252 Alegs =
A intergenic sequenced] &) ‘E‘i.‘:%lq(’l‘obler et al 1996). < HAG=
coronavirus®] subgenomic RNAs¥ genome® 5 endolA S#lst2 2z} coronavirus
of £0]3¢ “the leader"® ¥ FE2<A 5 sequenceE FHETL HIZo) So
ok PEDVY leader sequence’} AR AT —"‘{*—7}@, o2 genome® 3' endd ZH
dl f1xste oF 8000 nucleotide Zol9 sequence’t ETE UL o] e
genome(5' =30 2)e EW glycoprotein & 2HTobler et al. '1996)9]- 0}2177}?]

B % e AEL codingdtE open reading frame (ORF3), small membrane
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protein (sM), membrane protein (M), nucleocapsid protein (N)& coding3le &
2E £ ol g vl E sequenced 7IEE FAANA U4 W Ed #Y
" AEdA 855 237 sampleol A genomic® subgenomic PEDV RNAE A&}
I EA 3+ reverse transcriptase polymerase chain reaction(RT-PCR)®¥ o] 7}t g
Aok Virus® WHEELS RNA binding nucleoprotein(N, 58kDa)$t 5 719
glycoprotein®.2 TSR Ro=Z FHEo. PEDV ZIAXEL lysatesollA] 2
dzoz AEE £ Ue 180-200kDaxt 27-22kDad] A § 2709 glycoprotein
clusters 27t S9 M membrane proteind] Wedle AHoE AzZFo)zL)
CoronavirusE matrix 7)1%5< F38sE ExA% 20-35kDa® major polydisperse
glycoproteing 7F-th. CV777 d¥ide & Exgoz Hol ZFelo|= 9
glycosylation HZel zto]7l e AS ¢ + Ao <]dd datagE CV7772
coronaviridae family®] T4 9oz FAE F71 Ao, Ty, A998 3y dgdd

AEn] M 2 2 major antigenic cluster2% 8 ©E coronavirus €39 393 A

Ao AEHA &tk CV777 virus®t FIPVE nucleocapsid WA 7] 3973 o
4 Basolh dut3 ez PEDY %7 ¥¥L 9Xx dAFAL VFog Ay

gt a2y 3P AdrlEe] RAZ siAA date] dAAR FBAPHAL blo)
Hao 4 E Wile AL vis Fasith PEDVZAEZGY & Uy Axujge
2 uol22g Eeste Aot} vlo]HAE Vero celll MY F4& dtn) dwizxo
Z trypsin®] A8l A o eH e blind passage’t L3ttt PEDVY 279 &3
£ 7 %%+ monoclonal antibodyE ©]& 3% blocking ELISA®M # PEDVY WAz
gletAd el A/ R WEEAYHE d9dxdAe A Yol major antigenic
cluster®} gt o2 olf Hurh HIdE dF APzl 9 w2 So
49 Qeyez RT-PCRYCl 2ndolAn itk deolq 1982d0] fa @43
4 A7e 2%, BE FrlM PEDV 947} 45t Ao] W A1, Takahashi
et. al(1992)9 2l A FA4 HAL] BWA HZx2 Ado] FHoH HIZd &=
X TGEV #ilo] s & TGERFAL A wo] §2d herdslA = PEDV
straingl KPED-9¢] Kweon et al. (1991)°] o8] g8t & dF7E S RHo
= FUl=lXe] PEDVEAZLE ZAbstel o d8j& zAstn A4 ELISAYS A
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datol sixo] FHoRRE FU& HEdE /IWE Y uA 3 At £2H
Mze ey (2d% e A ol§® specific immune electron
microscopy(SPIEM)2] @3 2+ &334y RT-PCRES &3tz gojA A)
2§ PEDV 2 E 93 £IHAT ol 7Y & ol &3t 2F2AH AEolA
ANEA #2¥ PEDV(N-PEDV)Q pathogenecityE &33t= PAS &3¢t PEDVY
monoclonal & & |8 BHXAHYE s
H, A /YA AL vlolx WS BFLOF WiV Yt WS
TEFASEH AFFEAF T2 o] vlustuz L FFE A 3N
Hlo] ZALYstd & PEDVE ol &3t F7E8MAE 50 AAP 2 &
AAY S s719stg # AT E FPgAtolH T AAE EdE A
Ao Az EZZ EATE FPAch
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A2 4d Asg 2 Iy

1.3+ AES] AAAAY violg 29 FAJ A R Fd9] A=

7t g A3
1906 19 %E 697kd Agdsn ez Hdd qg A4

g vole JAZRY (AELZRE WEE) 83, 237 2EAE 100749 oA

2 AZE Ao FEFOLTEH HAFAS volt HA2HE ¥H R BUg A

Hale 2A2YF 50 B#AIHC (Table 1).
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Table 1. Number of sera collected from pigs necropsied in Seoul National

University

dHAHT AAHZ AT AAHE dHAHG JHAH S
66-16 5721 * 41-30 - 87-91 41-64 97-151
66-31 104-51 41-31 98-69 41-65 97-160
66-37 5997 41-32 98-7 41-66 97-148
66-46 4908 41-33 97-130 41-67 98-64
66-63 5755 41-34 97-79 41-68 97-64
41-1 97-127 41-35 - 98-74 41-69 97-120
41-2 97-157 41-36 97-118 41-70 97-150
41-3 97-62 41-37 98-67 41-71 98-88
41-4 97-95 41-38 97-144 41-72 97-139
41-5 97-143 41-39 98-79 41-73 98-4
41-6 98-81 41-40 97-183 41-74 98-89
41-7 97-84 41-41 97-150 41-75 98-73
41-8 97-132 41-42 97-108 41-76 97-85
41-9 98-66 41-43 97-167 41-77 . 98-1
41-10 97-141 41-44 97-30 41-78 97-197
41-11 97-74 41-45 104-12 41-79 97-166
41-12 97-152 41-46 97-102 41-80 98-60
41-13 97-163 41-47 98-78 41-81 97-149
41-14 97-126 41-48 97-110 41-82 97-90
41-15 97-11 41-49 98-43 41-83 98-56
41-16 97-135 41-50 97-129 41-84 97-92
41-17 97-123 41-51 97-147 41-86 97-99
41-18 104-17 41-52 97-68 41-87 ©97-134
41-19 97-165 41-53 98-57 41-88 97-176
41-20 97-194 41-54 97-30 41-89 97-198
41-21 97-98 41-55 97-15 41-90 97-82
41-22 97-155 41-56 97-113 41-91 97-106
41-23 97-111 41-57 97-133 41-92 97-83
41-24 97-31 41-58 97-158 41-93 97-86
41-25 97-162 41-59 97-103 41-94 97-128
41-26 97-170 41-60 97-183 41-95 © 97-93
41-27 97-78 41-61 98-27 41-96 | 97-109
41-28 97-174 41-62 97-157
41-29 97-121 41-63 97-81
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U 7tdE9 A

%2 PBS (pH 7.2)0 20%7F H=2 3l143lo 5000rpmo2 3083 ¥4
o] ZHYE AAEZFRA Fol YFr s

232 PBSA 20%HZE A AAsA FAE Yol ¥eFEk Hi
homogenizer2 #4334, 5000rpmo 2 YAEZE 1 AHALS YERBEY
123

o EE vtolglx (CV 7779 #8
D As
2ol ALEE AEE g7 2.
EMEM(eagle s minimam essential medium; Gibcobral, Life Technology
Inc.)
TPB(triptose phosphate broth Gibco)
Sodium bacarbonate (Sigma)
Yeast extract (Gibco)
FBS(heat inactivated fetal bovine serum Gibco)
PBS(phosphate buffered saline; Sigma)
- DMSO(dimethyl sulfoxideSigma)
Plask(25cm2, 75cm2)
Antibiotics (Sigma)
2)Cell line
ol S A7 cell linee2E Vero cell (african green monkey
kidney cel)€ Al&&929 Vero cell® growth medium (GM)S.2% TPB
(2.95g/L), sodium bicarbonate (2.2g/L), FBS (100ml/L)$} antibiotics (3ml)E& & &
¥ EMEM$E A83AX maintainance medium (MM)2 2% TPB (295g/L),
sodium bicarbonate (2.2g/L), yeast extract (0.2g/L), trypsin-EDTA (10mg/L)%}
antibiotics& #+F% EMEM& A3tk Vero cell& 25cm® plaskol A Althskg o
© 2X10”/plasks] A& E£F g o0 vlolel2 ¥E S YA 75 cm® plaskel & 5
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x10°/plask® A hatgch 5 ME A7t 2&L 3t monolayer® A%
celld] trypsin® A X312 plasketgollA AE7F EFHUNES 9 trypsind FF9
GM$E #7tsted 1500rpmell Al SEF¢ AR 3t 43 4& ¥gx DMSOE A7t
(92 : 8% GMe= 1x10%mlo] HEE ARFAZ F 004TAA 143, deep
freezerol Al 3AIEEL MM WEANNF A A2 BB
3) wrolelx FF ¢ F4

EF vlelgiaFE (CVTTD) Agdgdta Foadige] 4335 ZF2EH
dsstAct vold2g HEFs7] Asd T5em® TEEP 2T gE2oz HAW
Vero cell& PBSZ 33 A¥3ln utolg2d& HFHA HFF 1ALE¢ 37C
A wielgl A& FFAAGE vlelgl2dE wWelm PBSE 33 AAFHAY
Trypsinel T&E MM$E #H7Isto cytopathic effect (CPE)7} Uelgd w7tz wjd
3-43] #EFH A

2. Virus A A

v }-& monolayer cell®dt 4 33 3m (F 400ml) T3 (Glass
homogenizer)¥+ & 5TolA 10000 g2 2087 QAo HAZ (J2-21M/E
centrifuge, JA-10 roter, 8,000rpm, Beckman) A7) A% %S dojuidc).

Sucrose density gradient ultra centrifugation® &3 g& ZA 02 AA
stk &, 0.0IM PBSel| &31& 60%9 AT 5ml, 20%9 AF Tml& & FHAIZ
2AA B (Quick Seal, Beckman)ol < 25mle] ®iYAE2NRL Jlsln 2EE F
140,000xg, 45C, 2A¢ &< LA EY A HILE-50 centrifuge, Ty50.2Ti roter,
40,000rpm, Beckman).

AYEAS FAe 479 BUB SHPS UFHD 4 omiy 2P B
oljo] &3 (Pooling) ¥, PBSE A3t}

of. AARYS virus &7k B4

ALY virus FHFE Lolry] e FARIEHYS AL
Z2 B3 1 2 3% 48 50mM carbonate bicarbonate, pH 9622 24 GAEZ
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84831 ELISA plate (Nunc-Immuno Module, Polysorb U16, Denmark)® 2zt well
of Ex493d (50 mM Carbonate buffer, pH 9.6, containing 0.02% sodium
azide) 22 Fuld FHAE 100 gl 4 BF3HIL 6TAAM 243 R FFLEAA
of 16 A1t ¥<F AR & £ phosphate buffered saline (PBS)2.& A A3, 0.1%
bovine serum albumin (BSA)o] &3i€ PBS 200ul2 ¥F2TdA 1AL B4 &
2 Adsgad §249 virusE A7 At FFHSATL A8 AL
2} 7 8k monoclonal anti-PEDS PBS-T2 x1008] 84sted 100ul14 7Fetd AL 1
Azb wrg AT wgd RS #FAss] Asta protein A-HRP % protein
G-HRP (A Fd d&txs 2Al) HgxE PBS-TE zhzh x50008 3145t 100ul
A zk wellol 718t} A& 3023 BSAAT TS ABTSE ALg-3ted 405nmell
A EREE gUdsA

qN

u}, wlojeglx g A vx Z2A

24 brojga Fdo AH FEE dotry] Hstd 2AAEF pooling ¥
10, 20, 40, 80w E 3AMF wulolzix AL IS (YA FEAelA overnight),
blocking & PBSZ 33 Al&ate W3 RAsH ALgsoh

ZANERE AF FAHEFEHY 83 (dF 18 5-20, 5-24)F olH FEA
83 (41-30, 36, 77, 56, 49, 44)& Ar&Ssith. Ao AN I JHAFAo=
50u1 8 A3t L FL 100ulE2 AR BHEARES HE 08T AT A
A AQRe 5305 Pgn EAHTAE protein G-HRPS protein A-HRPE ©] &3
th EAHTAY e AZEE 0E 02 st THLSTNBE 208348 d. F3E
£ 405nm (HEZFL 620nm)=2 A

3

A} 1A 84%¢) ELISA
LUz AH ez dHHF 10, 20, 30, 40, 50, 60, 70, 80, 90
Ae Fao] ALEE ulolelzalg Sul Hrbe] WA v TR
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of. 25 volgianE
2559 §3¢ Yehie B2 ELISAS 4Ass 940 z1de 2%
FAsAL 5080 HAHA ekl FRedo] wole 2t Yokd FAY who)o g
AqAon wgato] FAS AYstn AHAN AAGG ojw ODZE WAZ A
olth. vtolgd a7t YThE FRAL W& AT wgel ole uehhx @ Aol
#8 TAL Fen AN 1/B0SES vlole 2 g F7A7 ARG HLaA

2+ "W M2E A Solid phase immunoelectron microscopy
D A8

Protein A ¥ 2 %)

PBS

PBS-BSA : 0.1% BSA in PBS

PBS-FBS : PBS containing 10% FBS(Gibco)

Anti-PED serum(monoclonal antibody)

1% Glutaraldehyde

2% Phosphotungstic acid(pH 6.8)
2) 4y

Gride collodion®o] U= 400mesh grid® Al&atQm W ARI&m A
o]-§3te] virus®l EAF - FE FAY £ Av H4Fd 2HL HAIN) Yy
protein A%} anti-serum®5F& PBSZ 254), 504, 100847} 3]A 8l AlL3lgct =
A Z4zte] M€ protein AE gridel 585 FAA711 PBSE 13 Aaste A
7bA) §5=9  anti-serumd A4 108, 1A% 253 WA A 447
Bt 25 o2 o AgsA}. antiserumol A wigo] E9 grids= PBS-BSA
2 33 MAHEA virus sampled A 3124 wjAlF| i3 ohA] PBSZ 63 A H 3
Mt 1% glutaraldehyde® ol &3td 185 nARAP L AXNE PBSZ 13 433
I DW= 28 M AH33F 2% phosphotungstic acid® 10%7F @Asld BRslH).
A 4AEL G HE AT BE AHL Ao APt

o
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2, B HAEu]E #F- agar method

96well plated] vlol|2& 25ul¥ EF3 ¥ FARGATL: AF3 94l

RE 2YPe YA BulE GAINEE A4 308 HAFAD. ko

249 ¥ ZtWelld) gold conjugated-protein G 50ui 8| A3t 25ul¥ Hrlete WA
ol Al 4A1ZF wkg Al F Tt

wgol B¢ 5 Zwell2%E 1% agar & $o] 23 96well plateso] &7
1AZHEQ diffusionAZITHe E2d2%to] I®E =8 LA FFAAGD
22828 Aol negative@ N & 3t HAEr|Z oz #ASF.

2. ZHEBAV A A8 AANFEAY AR DA WGy
7} wiolel &9l Al

£ AdFde AZA ulolgi2F (ok B ZEF, AEuld *EFF EE
F)E AHEE R 133N WG CVITTFE EEF 289 ZF ELISACA %
Juke-g Bl FHZAM gty uvlojela R E A AT ol AuEE 4
g cell line® 2% Vero cell (african green monkey kidney cel)& Al-&3l4 o0
Vero cellel A= RA growth medium (GM)eE¥E TPB (295g/L), sodium
bicarbonate (2.2g/L), FBS (100ml/L)¢} antibiotics (3mD& ## 3% EMEM& A}&-3}
# X maintainance medium (MM)2 2% TPB (295g/L), sodium bicarbonate
(2.2g/L), yeast extract (0.2g/L), trypsin-EDTA (10mg/L)# antibiotics® & & &
EMEM & A}&38t%ith Vero cell® 25cm” plaskol A Althstgl e 2x107plaske] Al
g EFsigon volals HFL AAM 75 cm® plaskel & 5% 10%/plask® A st
Aok A8 AE A7 HEL 9389 monolayerE A celld) trypsing H X
&3 plaskut=tAl Al AE7E BEAE W trypsin® §F9 GME  Hrstd
1500rpmoll A 525 AA R FH A W DMSOE #7h (92 : 8)% GM
22 1x10%mlo] HEE ARFAZ F 0.04ColA 1412, deep freezersl 4 3A2+%
b M FFANANFE A Lo BB

glolZl& HEFE s WA monolayer’t A A 75cm2 plaskol Al vl x| &

o,
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AARZE PBSZ 23] MHEE virusEFTF ImlE plaskol #7182 monolayerd
Ao m2A BAAFIZ 37C CO2 incubatorol A 1A12bE <t F2AF PBSZ 33
AFsd AAZNE AMAFT. 2F MMES #7183 cytopathic effect (CPE)AA &
2A1Zhetth @28t A A monolayerd] 2/391A4 CPEZF A HA o 434L F
o] AdAAPu AL NBE o &AL, YA viruseE F7IE BHEE A
YEF -175Co) 2@sidch vtolgl= HFFE 913 monolayerE °]E 100mm flask
2078 ZFulstn WA E AATFE PBSE 238 AHsgth 249 virus strain (oF<]
BAREF; Gl, BAF; G2, EEF; G3)vteh 5709 flaskel 1ml/flask¥ & HF 32,
Uz 5709 flaske virusE AFeHA el SAHAAET (N-1D2=2 AHEEA O

Virusg A% % flaske 37C, CO2 incubatorl A 1A12HE <k &3 A171F PBSE 3
M H3 FAHR & o]EL AAST 10mle maintainance mediumE #H7}3}
o] 37C, CO2 incubatordl 1, 2, 3, 4, 58 Z+ ¥ 1749 flaskE 3539 THY
FAMNE FY3A

U I BEAN
3] % flaskE& PBSE 234 M H3 1 trypsin (Iml/flask) S A X3t flask
oA celle] £ =¥, 2mle] growth mediumE H7F3t cell€ 343 2000rpmel
A 58 AdEA AAF AR YL vigx FAHE celld 25ml9 maintainance
mediumS A7}t LEA EHAIIZ 24well slide glassoll 10p/ml¥ 253 F
37C, COz incubator®ll A 12A1%F wj ¥t Aot
ol HE7} FAE &Fol=8 L3t PBSel 23 AHd1 100%, cold
acetones] 1087 nASAT TAE ul2 A4sA x o=t Yoo
AA -70CAA Basta ALRE oo acetone & FLAL H THFFFH
Agstdch. WEE 2 29 &@ol=9 1670 welldl® 30-30x2°74A] 47 vh¢
2 "9EEFAE, Uiz MY wellde A4 w28 (SHUET2 N-2)$
30-30X10"7kA E4ste] 37C ovendl A 141zt ‘& AIHT 134aA9} & F 4000
314 % 2218 (FITC conjugated goat anti-mouse IgG)E #Z9 welldl ¥718tx
37°C, incubatorsl A 1A1Zt wEAIFATH vEgo] Ed sdol=+ PBSHl AME 50%
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glycerol2 mountingdt® ¥FAu|F oz FEAFHAT

3. AEd g AM2¢ PEDV 2 Fo 4949

7h g g oy
1) PEDV particles from Faeces
mERPLe 4CAA FPsAt A=F FLHEEE Rolv MAZRE

2w 27Aste PBSY| 30% emulsiong TEUTH £HE Y4 (10,000rpm) Fo+&

o>

}dole 10 percent PSN (Penicillin, Streptomycin, Neomycin complexes)
antibiotics® 419 SPIEMCoZ #aatn, $24% 2 Vero celldl FFaH e 4
WA & -70C freezerdl REsA o ‘

2) Solid Phase Immune electron microscopy (SPIEM)

22 AHA HE virusE 9387 98t Vero celldl Al F2 A7 ulo] 2

P>

AL MR 954 protein A9 monoclonal antibody to PEDV 2F& PBSE 25
uf, 50u), 1008} 7F B|Alste] AbgatAT WA Zzhe} S A€ protein AE gridel] 5&
ot 2271 PBSE 13 AHsd A7FA X9  monoclonal antibody to
PEDVol A&olA 102, 1Az gd 253 JALedA 4G 2522 Y
*o} 23839t} monoclonal antibody to PEDVelA ujeko] Edt gridr‘f PBS-BSA
2 33 A H3slD virus sampledlA 32y v YAlF| 1 dF ohA] PBSE 63 A3}
At} 1% glutaraldehydeE ol&3ted 1¥5<¢ 2¥AAHE A% PBSE 13 A3
I DW= 23 MAIE 2% phosphotungstic acid® 1023+ FMste] T
o)A 4AZEd WA S ALY EE FAHLS HALdA APy ¢4
PAS antibodyE& ©}&3% SPIEME 3371 ¢33 400mesh copper gridsol

collodion membrane  carbonez =g <3 d, alg=E S5EF< gold
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conjugated protein G ol ¥FAFAh. 2Y=E PBSE 33 A H&t 1 filter papers
Ade AAsHYt. 2 ¥ 2UE=F anti-E-tag 2 anti-mouse Ig G, PAS antibody
and virus suspension®& 50ul ¥ ztz} [AZHY W& AZDE  overnight¥$ A AT
I90$ 22=8 PBS R 3R4Y A9ets 14 ¥ 94% Axungez @
Zstad.

T}, Antibody (monoclonal Antibody, PAS antibody)

FAE AR d T2 A YARRY dFaH.
1) PAS antibody: recombinant phage antibody system& ©]£& & zta|g &2 24
180kDa subunit of PEDVE western blot analysissl 4 7 &34t (Fig. 1).
2) mouse anti-PEDV monoclonal antibody: 35kDa subunit of PEDVE western
blot analysisol A 7 & 3193t}

% FE

iThd

13
FE& HolA &2 E4AFY AEL Korea Farm (B3 )22 5H 10w}
2 drstgt. FEY ASE R wWAdAe =2 G ALy Ystq
SwstA AR AAEE FE A sio™Es 22E positive plastic
isolator (Three Shine Co.)ollA 26T 2 A3t AISANY) F4 L Hasr e
FAE71H8te dH=HRANE AL EF A8 F Y} 2EE FA R
Astd F2AAE FAs A % (CIT Corporation)s H#Fste Folstgdct <
T o2 EF A¢ETE AAE I BYsiin RE Y
T gR9 dZd FFRE B9 ojFoixyrh 7 nlale AEo| bacteria-free
30% faecal suspension (¥le]g]29)xt7F SPIEMe 2 #214) (Group I; P2, P3, P4,
P5, P6, P7, PB)E, 1 vte] A& &3l £3 KPEDV (£3HsATA A% 3
WALZ 7€ 44) (Group II; P9 as a positive controls)& 281 Yojx] 2ula o=
PBSE %3] (Group IM; P1, P10 as negative control).

P
mlm
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L R e e ot s R

vpolel 28 HFT F AL AY ARAH EFAHY A= FHIGAG
ZA8d AL 9% 2F A+ stomach, duodenum, jejunum (five pieces taken
at some intervals), ileum, the middle of the colon, and the rectumo 2 3tHTh =&
21 210% phosphate-buffered formalin®l 1 A%#F, Eojsld 4mz LAHFG S,
H&EE A4S 39 1, jejunumd] W3t £ immunohistochemistryE 4 Al 3l R th.

B}, Immunohistochemistry

Endogenous peroxidase™ methanol containing 3% hydrogen peroxide for
15mins2.2 A g 3tgch. 10% normal rabbit serum, 5% skim milk and 1% bovine
serum albumin mixtureZ lhrs 37ColA £27& s¥d. 1100022 A%
anti-PAS antibody £t QI EFAZE gEA 71T anti-PAS antibody® 7S
E-tag antibody® ¥'-&% biotinylated horse anti-mouse IgGE Y3 E3 Ao 7 ¢
o= ©®lE biotinylated horse anti-mouse IgGZ 30mins, avidin-biotin
complex(ABC) solution® 2 30mins®¥-$F 0.01% hydrogen peroxide and 0.05%

3,3’ -diaminobenzidine tetrahydrochloride (DAB; Vector Laboratories) 2.2 HH$-A]Z

o,
4. PEDV® RT-PCR @9 e &g

7}. RNA isolation from cell line

A&+ control c-1 (ZfAl;sample 1), normal Vero cell(sample 2), Vero
@ negative (sample 3), Vero (® negative (sample 4),% 57}Z intestine, feces,
cell lineZ T&3t9 Total RNAE #3tt. ¢4 sample& 30! DEPC-treated
milliQell suspendeddtd -70Col F3Uth. RNA extraction® tg3 e wyes
TYsAd.
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1) diluted to 1 : 10 in DW

2) RNAsol AF-8 — RNA extraction

3) sample (supernatant)g 7} i RT-PCR
- A (1/1003]4)sample 1, 2, 3, 4¢} infected cell RNAE A aslod RT-PCR
< dAAE R

v} primer
1) P1
TGA CAG GCA TAA GCA ACA GC
Length ; 20
MW : 6145
OD(260)/ M : 202.8
10D : 4.9nM
Tm : 60C(Tm : wallace rule)
2) PLength ; 20
ATC TGA GCA TAG CCT GAC GC
MW : 6103
OD(260)/ ¢ M : 190.9
10D : 5.2nM
Tm @ 62C(Tm : wallace rule)
3) P3
TTG TGT GCA AGA CCA AGA CC
MW : 6127
OD(260)/ # M : 195
10D : 51nM
Tm : 60C(Tm : wallace rule)
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o}. Reaction
1) RNA denaturation (65C. bmin — ice. 5min)
2) add reaction mixture
3) microcentrifugation
4) incubate at 25°C. 10min ( aneal the primer to the RNA template)
5) 427C. 60min reverse transcribe the RNA into cDNA)
6) 95°C. bmin (denature the AMV reverse transcriptase)
7) B8 47T (1-2hr)
-20C (for longer)
* PCR amplication of cDNA

Reagent vol/100 1 final conc
10%reaction buffer 8ul 0.8
dNTP 8ul 0. 2mM
primer 1 0.81 1 0.2 uM
primer 2 0.76 11 0.2 uM
Taq polymerase 0.5u1 2.5u/100 11
milliQ 61.93 11
template cDNA 2011 - 1pg/100u1s
final volume , 100 ¢ 1
* Z7
Reaction Temp Time -
Denaturation 95C 2min
Denaturation 95T 30sec
Annealing 57C Imin *25cycle
Elongation 72T lmin
Final Elongation 72C Tmin
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5. 37514 WA dAY L HEN AA

7F.
) 4858

A2 FPAH AA A e #3045 A 1nEE gaEe gal B
FollA FPsA Agstn F93 g AYSBASFAN AR
Aol g HA ARE AFAIZRE FUsE A2 HdFANHeH
AH2 AAANAT HAE dF AT €8 ASETE WS TR A AR F
Ao g E 10 mie AL AMAdH ELISAYC= PEDVY #FA718 =459

aael 20 AEF FAY £7

AR

o
2) Y7
AFolA ALRE ANFE BT FARstE gAY A S £
EE A#ste Ag ol gaATh
3) &9 Groupd HA
Hale] FFE Table 9 Zo) 34l
Group | x| W2 WA Fol B2 2o uy
Control |6, 8, 9, 11 Control IR
I 2 3 5 PEDV 2 =o -PEDV- 1 vial& Ae|gds
— =T T Sugoll ol 1ned] Fof
Il 1, 7 PEDV, TGEV, Rota ” - TGEV, Rota- 1 vial& A
1632 X \BR=
m 4,10 - | TGEV, Rota HETF dntel] = 1ot o

) ANEEY # BF ¥E

7h N
(1) HAe Fo

AEA AY £ A AdFd £33
gt 1A B4 25 Fof boostingS HAISIE LT, 2F Fo vlojg|az FHAIE S
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aasgc WAFE 2454 2@ PEDVS £odsdTad A% Wi} 2
9% KPEDE M Z@¥ KPEDE 4Aste] Foistgith,

(2) 338 ¥

FolFHgdTa HY dFEHelA &2 PEDV &¥ 3me(106 TCID50/mé) el
A4 2m¢, PBS 25meg& 4ol 108) 34 F 3000 rpmelA 2087 ddE =
Ecolisd Azg AAdRD 94 ¥, 4345 HiA vtdd 22m¥ B T+FH938
Atk TAANYNA ZFA4o] 1L AfolE Al 3HAA Eeldt vlolaiaE HFIA
t}.

(3) BEFE
7h 4858 B8
ANY 1 F 1Y 23 AAEAT AE HAY AP S A AsA

U Pg3gel 2EAE 2 AFEE 7ISHAD,

) AF 54
9a @ uolzzel Pe ZAEY] AdM Teid, 134 BAF, 23 By

%, FAAY ¥ 22 AFY W8S 2Psg,
(th gA7ke) n2

wael ZoE A7) A8 FAH, 14 WA F 2% 94 ¥, FAAY
$ 77 A7t @sE BB
g wae) AT ol gzt 2HAY

245 AT AT 199 FA 0912F 9By QABFozRE P

Attt 29 AlSL R WA EAF)A Gu AMSE7] sl E43HA
Az AgAEE FE AFsIH sFAEEHZ FFE positive plastic isolator
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(Three shine co)olA 26TZ AI&3 At AHSAUe] F£& HAFER {AE7]
et dHzAAANE Rasdo £33 ASE dAY 2EE FAHFIIHEY
g3 g Basdd. $F (CIT Corporation)e F#std Folstdth $HE &
a7 B 52 EF 2¢ETEA AL S Fad wgdEidn BE AP R
o ddg IFAFAE T3k o FojATh

2) AEuy 2 B2 B8
ORERT
(1) WAle) Fol

A% 29 Aol elnstAdA] A% Az 2@ PEDV WAF 1nt
2 ATEAY F, 109 Aol vholals FANGEL ANHAT

2 T4 N3

T HtATA Y AIEHNA @2 PEDV £¥ 2m(5%x105 TCID50/
mo)ell FAA 100pLE 433 3,000 rpmel A 1027 A4S AAs AT 94 F 045
i disk filter2 ojz}g obg PBSZ 108} A& 2mes 2 T+F A3

AY 712 F 19 28 AAsgch A9 B AL A¥ss] AN
Qe P434e TEYE L ABEE 7S

2 A% &7

#Y % woleze] JHS A AHM T, 1A BAF, 27 B
%, 3ANY ¥ 27 A% wsE 298
3) gA7e B2

#ye £34E 27 A FiH, 13 WA F, 2% WA F FAAY
£ 22 YA7tel WstE BRAQT
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A 34 A7 unF

LeldES HAAAY volaxel A7 24 2 FU AS

7. wtold s E 2 24

CPEE CVI77 ol 21 E ¥ 2-39 @ol Uehdth 298 ALE $ZA
gysdn AEAols gael =717t e L FHHUG. A AZ 23
7 CPEE 2ol= AWM BAALE WP 2Rel Aol 4HAe A0 v}
eia Bogoz AEEAT AXE WESY FADI scraper2 Fol £
homogenizer® gt 4359 vlojg]2 B2 AR

U

U, AAEY virus G7F AA

Table 201418 Zo] £33 3 @ 49 violg|2rt EATES ¢ & AU &
# v}$ 2 monoclonal anti-PED¥ protein G-HRP}2] A& ®EE-©] protein A-HRP
o] aRARTY ¥& Ao et (Figure 1). »

Table.2 ELISA titer of each fractions collected from purified PEDV

B & Conjugator

PR 2pG 2pA 3pG 3pA 4pG 4pA
10x 0.064 | 0.088 | 0.092 | 0.234 0.11 0.208
20x 0.058 0.09 0.085 | 0.182 | 0.085 | 0.156
40x 0.06 0.076 | 0.069 | 0.142 | 0.068 | 0.114
80x 0.056 | 0.076 0.06 0.11 0.069 | 0.109
X160 0.052 | 0.059 | 0.055 | 0.082 | 0.057 | 0.077
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thowlol2 A ¥ MY vE AA

F2 el 108l A 80ui7kAl Aoz yebRy] dEe) 108 F& 20
Be) &4 & dEsto ELISAE 3712 2R3 (Table 3, Figure 2)
Table. 3 Determination 6f antigen dilution in ‘ELIS.A |

18 | 5-20 | 5-24 | 30 36 | 77 56 | 89 49 44 | PBS-t

x10  |1.2151.694|1.267|1.279 [0.732]|0.967|0.6821.086|1.1060.84 | 0. 042
x20 10.772|1.336|1.947 [1.006 [0.591 | 0.81 [0.564|0.8850.8430.692| 0. 046
x40 10.603{0.9450.767|0.798|0.505| 0.6 |0.436(0.638(0.712(0.488| 0.035
x80 © 10.305({0.591| 0.49 |0.507 | 0.3 |0.368|0.258{0.341(0.366/0.307| 0. 051

2t A A% ELISA Titer

dtolgladlo g AHAAAZ A 8F 50, 60, 70, 80 A$ HA ODzte] <o
05U e & Rol2z Hox 05FE=FEY FIFEE Role 3 oL dAo
2 3HAT B 48E 439 AL 05539 #e YElio] njokgt 4229 3
A7rE Y AL Adsd §3] 25 dA9 2HE 2olm Utk (Table 4).
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Table 4. ELISA titer of pig sera against PEDV

8% 10+5ul
1 2 3 4 5 6 7 8 9 10
-2 : virusk

0 11.867(1.192[1.250]1.615(1.573|1.780/0.7810.864(1.082|1.281| 0.758
10 |0.873|1.045(1.542)1.269|1.037|1.211|1.457|1.314(1.323|1.109| 0.745
20 |1.173/0.925|1.077!1.065|1.256|1.167{0.667(0.996|0.929 |1.423| 1.007
30 |0.766/1.063|1.085(1.064|1.264(0.759(0.940(0.821|0.883(1.006| 0.732

40 {1.158(1,1330.553/0.670(0.925|1.346|1.119|0.766|1.375(0.792| 0.556
50 [1.237(1.0690.6821.023|1.673|1.217]0.923|1.005|0.631|0.734| 0.545

60 |[0.665(0,771|0.897 (0.957|1.460|0.737(0.903|1.097{0.670|0.816| 0.545
70 |0.677(0.720{1.3400.490(1,241|0.7560.997(0.739]0.623|0.643| 0.503
80 [1.673(1.107]0.788(1.262/0,.782|0.933]1.056]0..893)1.282]0.997| 0.743
90 |[1.087(1.239)1.665(1.264]0.994|1.161(1.027|0.960]1.7410.024) 0.020

*: 10. 20. 30. 40. 50. 60. 70. 80. 90 =HA]o] WA} Sule] &3 vlolg2dE EF
3ohg ELISASHA 7}

ol 33F9 volg 2P E o

FAAEHe HWFOD oA 3] BEEFHUA ¢S 9 AET WodH Fgoz
BRI I AL EH YL FAF oIt HIo A AHJEe FolA
AoAM . F A AYEE AT 2 I 17, 24, 25, 33, 4290 ¥Ho|] ¥
2 BAH A F3A AAH welza #FUE X gle ALE AHEHI
ok 36, 399 ol AlxHdA YAHoR BAEIZE T UM AEE
EF gAnte] uhggte] disteq FAHA &S B8R vpolg 27t FFEHU
& Aoz APy F4Y OD/F £ AL A¥zxd (LEF)O] ztol7 7] o
Folt} (Table 5). ‘
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Table 5. Competitive ELISA for detection PEDV antigen

13 23
apax | wr |wnan| (00T | wn (wwan| 0T

1 1.378 1.222 1.202 2.223
6 1.328 1.201 1.004 2.401
9 1.415 1.156 1.115 2.359
12 1.385 1.195 1.103 2.476
17 1.434 1.377 1.355 2.36 1.828 1.879
20 1.382 1.188 1.117 2.38
24 1.46 1.365 1.233 2.289 1.826 1.731
25 1.46 1.244 1.326 2.386 1.893 1.682
27 1.391 1.179 1.006
30 1.321 1.169 0.93
33 1.392 1. 466 1.032 2.006 1.931
36 1.405 1.484 1.3%4 2.119 2.219
39 1.454 1.523 1.322 2.211 2.214
42 1,359 1.326 . | . 1.212 1.923 1.897

Mean: 1.393 2.359

STD:0.046 0.071

M-35TD: 1.254 2.147

Al ARG AARY 7 Solid phase immunoelectron microscopy

AR F o2 FFA 2000081 wiojeise] &Qlo] 7hsatfeon
Feie ¥ 7H7kgk R, 40,00081 9] wigol M= spiked] #&Fo] 7 ATt gridd

o violgls BEvE EE squaredl A FAMSIATH AR Y viruse A9 A=A

g Az FRHAY (Fig 1, 2, 3).

254), 50, 1004 3jA € proteing AlEF =

E gridol A virus®] detectionol #oJ3tx] %<& protein A particle® th4 TEE Y

o}, 254, 50, 1008 34 ¥ antiserumE A4 $ 2E griddl M9 virus YA
Ao FAEtR oY 1008 A { antiserume AFEE griddl A MR AR A4S #
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#8 4 Atk Antiserumol A o] wjRAIZbe] oG B 108 M F T 1A1ZhE] ol
Me 2ozt oy WAAHAAN 4A-E WFAIHE W= collodion filmo]
gridol A BEaEo ART 42 BFE F AU Protein A2] 42 2008 7HA =
753 Roz JEhytth  Antiserum# e ¥HEAIZEES 1029H-S3 LA ES] Fpo]
b QAHA ¥E RAOE Rol A2A 10Roz:E FEIFAT. A M
100807} 7Hd A FstAd o

o}, A AxEn 7 F#F- agar method

2R3 wolgl2as $7& SAGA wolx k. WA FUAAA o
+ gAddoz Hol AW 2Ags] noE 39 FANS F2F syl
oulg Aoz relg

2. R EFAv Aol o AARFPY AALAE Ay

7}. Virus inoculation

Y HAZEF (G WAF GDANE FFF 1Yole Sol¥ v W
se B2HA Fgon Ao ALFES Faste AT FAHE e BVAY £
AT BEF (GDE WEF 19 WA CPEY Aol BaHr] Aztaiel
4% 590 YRR AT/ Agstd RAEe 22T F AN

U PR AE

FITC conjugated goat anti-mouse IgGE o] &3 dAF &etol= o
st F7hA FF SAURT (N-1, N-2)7 9] vu@MZd3 o= (GD,
WAFE (G2), EEF (G3) EFoA 30x2117HA] ¥4 S BRTh

ol HHAEBIFAYol ool E] AHAlE uiolzlzo tid FFFAY
ol PEDY Rdo] glo] #&& WIS &Alste RAold.
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BHFBEAFsAA &8 Ugde H S0l UGS 1A E
PBSZ tialgh A3} e A, ALEHoZ A Aoz H4¥S i 2 27
EF Yol AXAUAAN B He AL & & AN ol AHdE& PEDA B
M VeroAEE o] &3 3t BV AHe] M5l FoA gv & F&4 A

e AE T U

3. A% U@ =& PEDV 23359 #4948

7}. Solid phase immune electron microscopy (SPIEM)
1) SPIEM on CV 777

Monoclonal antibody to PEDV %+ PAS antibody to PEDVE A2 A}
€85e W F3 PEDVA Solxoz FUAIE HAHo JAHAYT Virus
particles pleomorphic 39129 50-140nm¢ surface projectionso] #EE )
Y Hl & coronavirus®t Y XAt (Fig. 1, 2, 3).
2) SPIEM on Faeces emulsion

22 vlo]lgl A YAE projectionsE #A R YU L™, Virus particlesS
gold particles®} A3l YU '
3) SPIEM on intestinal homogenates after experimental infection

Virus particles decorated with gold particles®] ¥ = it}

/Sl—

HETS At B T4 HAZE dosith. 24 18 to 110 AlzHel
M GaFAdel vegten 3 9 dHAEAT. 3379 Adst FNELR o 9F
Hol ARt #AY Z719l+= the stoolse profuse and waterydich 7+ 71 A3
Fo dAate FAA o2 WME ATt Foamy vomittingo] ZEEolA @35 QAcH(PIH
62, PIH 71). 9 100 < 110 AlZoll= EHAE0] AlRagoh. AdAE B HE
EE ANY AF BPES AL AL Y F 18 to 110 AlZo] A tH(Table 6).

SRR

oy
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Legands for Figures

Figure 1. SPIEM on virus culture supernanats. Virus particles are typical
coronavirus morphology, and conjugated with several gold-particles (arrow).

x400,000.

Figure 2. SPIEM on feces emulsion. Showing gold-particle conjugatedvirisons

{aoorws). x530,000.

Figure 3. SPIEM on the intestinal homogenates at 62 post-inoculation hour.

Virion is decorated with gold particles Sarrows). x200,000.
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Table 6. Numbers of pigs showing diarrhea and numbers that died or were

euthanatized at various times after inoculation with faeces, intestinal homogenates

and PBS.
‘ No. of Post Inoculation Hours
Group
animal 18 37 50° 62 71 100 110
Diarrhea  2' 1 5 4* 3 2 1
Group I 7 Dead - - - - - 1° 1’
Euthan® 1 1 1 1 1
Diarrhea - 1 - - - - -
Group 1II 1 ‘ Dead - - - - - - -
| Euthan - 1 - - - - -
Diarrhea - - - - - - -
Group III 2 Dead - - - - - - -
Euthan - - - - - - -

1, No. of animals; 2, Euthanized; 3, All but mock-infected animals started
showing diarrhea; 4, Showed vomitting with foamy materials and was on the

brink of death; 5, Could not stand up; 6, Naturally died; 7, Naturally died

t}. Gross lesions

2PA, FY2AE Ao @A

’

32

on 3 FAAYFAA #FEHUY
(Figs. 4, b). 2%dl& gas7t U8 o= watery faeces and mucoid?} 2}
AN AL wjurgl =e AUk FF9 intestines® organe fresh and
normal 3%t 7€k W3+ spleen, liver, lung, kidney, heartollA] & F =] ¢rgt
tt.

-107-



-108-



-108-



Legends for Figures

Figure 4. Aspects of intestines from mock-infected piglets at 110 post-inoculation

hour. Showing no remarkable changes.
Figure 5. Aspects of intestines from piglets, experimentally infected with

N-PEDV. Intestine is distended with wateryfluid contents, and the wall is very

thin and transparent.
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2t gz Hu

WWe Table 79) 2935t PEDE 4d7¥ A A 3L §29
YZo] YA Folrt FEATFANEE FTEHAT FuE Yurddd g
S29 S99 Hgo] A AUk 2vtele fZTL JuI WIE RHo
2 gkt Y FEAFS HIFF 18AIZAA 11043 Abolo]l HAjHoz A8t
At HEF 37A17t KPEDV-9 (o f A T4 AR EUAZRE dF)E 7
AAIZ HAE RO nEHFo] #FZEHUT (Figs. 6,7,89,10,11).

Table 7. Histopathological lesions of jejunum experimentally PEDV infected

piglets
Group PIH' Histopathological lesions Figure
18 mild vacuolation of basal enterocytes Figure 11
37 mild vacuolation of villus tip -
congestion, exfoliation, vacuolation and
50 necrosis of enterocytes, lymphocyte -
Group 1 infiltration.
62 mild villus atrophy and necrosis -
71 moderate vacuolation of villus tips Figure 13
100 severe necrosis, exfoliation, hemorrhage Figure 14
villus atrophy and vacuolation of
110 -
enterocytes
severe villus atrophy, vacuolation of
Group II 37 enterocytes, infiltration of lymphocytes and Figure 12
eosinophilic materials
71  no change -
Group I

110 no change Figure 10
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Legends for Figures

Figure 6. Transverse section of the jejunum for mock-infected piglet at 110

post-inoculation hour. Showing no remarkable changes. H&E, x40.

Figure 7. Higher magnification of figure 6. H&E, x400.

Figure 8. Transverse section of the jejunum from piglet, experimentally infected
with N-PEDV at 18 post-inoculation hour. Showing no remarkale changes. H&E,
x400.

Figure 9. Transverse section of the jejunum from piglet, experimentally infected
with N-PEDV at 62 post-inoculation hour. Showing exfoliation of enterocytes and
lymphocyte infiltration in lamina propria. H&E, x100.

Figure 10. Transverse section of the jejunum from’piglet, experimentally infected
with‘ N-PEDV at 71 post-inoculation hour. Note vacuolation of enterocytes.

lamina propria filled with lymphocyte and eosinophilic materials. H&E, x100.

Figure 11. Higher magnification of Figure 10. H&E, x400.
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v}, Immunohistochemistry

g &% Fo AAMAREY tipFol At the small intestinal mucosa
#2 A Figure 12-24). T4 F4v e AX A FFHALH G e F
o} £ 4 g¢iglth. PEDV antigene M| ZEFME HEHA &drh Fdo ¥
ANHoz 7 18A17HA RE 110412714 Wskgle]l #23HJY. 12 A2 PAS
Aot G2 FAE AMEEAS W Ao e Ao dE d¥ez ALEH

st
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Legends for Figures

Figure 12. Jejunum of piglet, experimentally infected with N-PEDV at 110
post-inoculation hour. Note drastically shortened villi, vacuolation of enterocytes

and lymphocyte infiltration in lamina propria. H&E. x100.

Figure 13. Jejunum of piglet, experimentally infected with K-PEDV at 37
post-inoculation hour. Note drastically shortened villi, vacuolation of enterocytes

and lymphocyte infiltration in lamina propria. H&E. x100.

Figure 14. Immunohistopathological staining with monoclonal antibody on the
jejunum tissue from mock-infected piglet at 110° post-inoculation hour. ABC

technique. Hematoxylin counterstain. x100.

Figure 15. Immunohistopathological staining "of jejunum from piglet,
experimentally infected with N-PEDV at 71 post-inoculation hour. Normal mouse
serum were used as primary antibody. Showing no positive reaction. ABC

technique. Hematoxylin counterstain. x400.

Figure 16. Immunohistopathological staining of jejunum from piglet,
experimentally infected with N-PEDV at 71 post-inoculation hour. Monoclonal
antibody was used as primary antibody. Infected cells, diffusely scattered in most
piglets, were sometimes distributed as seen in this photograph. Antigen are also
seen in the crypt epithelia. Villi are densely covered with infected cells. ABC

technique. Hematoxylin counterstain. x200.
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Figure 17. Immunohistopathological staining of jejunum from piglet,
experimentally infected with N-PEDV at 62 post-inoculation hour. Monoclonal
antibody was used as primary antibody. ABC technique. Hematoxylin
counterstain. x200.

Figure 18 Immunohistopathological staining of jejunum from piglet,
experimentally infected with KPEDV-9 at 37 post-inoculation hour. Monoclonal
antibody was used as primary antibody. ABC technique. Hematoxylin
counterstain. x40.

Figure 19. Immunohistochemical staining with PAS antibody on the jejunum from
mock-infected piglet at 71 post-inoculation hour. PAS antibody was used as
primary antibody. ABC technique. Hematoxylin counterstain.' x40.

Figure 20. Immunohistochemical staining of jejunum from piglet, experimentally
infected with N-PEDV at 37 post-inoculation hour. PAS antibody was used as
primary antibody. ABC technique. Hematoxylin counterstain. x100.

Figure 21. Immunohistochemical staining of jejunum from piglet, experimentally
infected with N-PEDV at 37 post-inoculation hour. PAS antibody, adsorbed in
virus culture supernatants was used as primary antibody. ABC technique.
Hematoxylin counterstain. x100.

Figure 22. Immunohistochemical staining of jejunum from piglet, experimentally
infected with N-PEDV at 37 post-inoculation hour. PAS antibody was used as
primary antibody. ABC technique. Hematoxylin counterstain. x200.

Figure 23. Immunohistochemical staining of jejunum from piglet, experimentally
infected with N-PEDV at 50 post-inoculation hour. PAS antibody was used as

primary antibody. ABC technique. Hematoxylin counterstain. x200.
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4. PEDVS RT-PCR 3d¥y9 &

cDNAl w3l electrophoresist 25V, 1% agarose gelolA 83t 1
A3 sample 1, 29} infected cellol Al total RNAZF Eald Ao 2 Jehdt}

¥ RT-PCRE 8% ZAFAdME 250 bp 9 band’} infected cells £&
TRz RE 8 FHAo

5. 3758 H9 A R FEAL FA
Zh gAe 285W HEF A7 FH4Y
1) FAFESY JEFT4
AEEAE AZE Ao 4z 1y FAF, 1493 B 2 ol

A P T BEL g, EE HAJL oYY 27 Qo] AEI%T

2) AT g (29 Kg)

Control Group I Group II Group III

6| 8 9 11| 2|3 5 1 7 4 10
FoAA 6555|716 | 6 |55|65| 5 [65] 6
1xpga 26 |7.7] 7 |75(65] 7| 6 7 6 7 1 7.5

2x} WAl ¥(7.5/95| 7.5 (7.0/80(82(75(75!75]| 8 8
2AANE ¥/ 9| 13| 10 [10]10[109.5]95] 11 11 11

(9]

3) FA7te] W3l

ANETY 83E FARRATL ARGy Aol sty ELISAYe=
PEDVe)] g ¥HZHAIE AASAY. 149N HE Foe Groupl, Group I,
Group MM Z+Z controldl HIEIAM ®& A 7te] Z718 e AT 23 YAl
FF Folle 78F 104 HAAAML FolAA gArte] F7h7 YENT:
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Control Group I Group II | Group I
6 8 9 11 2 3 5 1 7 4 10

0.144[0.112(0.177/0.1060.1160.106 |0.099 |0, 114 [0. 114 0. 084/0. 139
0.140|0.107 (0.164/0.1040.103|0.102{0.095|0. 108 |0. 106 [0. 085/0. 136
1x} {0.223]0.104(0.126{0.112[0.224 |0.154 [0.127|0.124 0. 181 |0. 140(0. 230
WA F 10,220]0.096]0.122(0.109|0. 211 [0.153]0,1270.124 |0. 183(0. 1340, 237
2x} |0.180(0.1590.107/0.128]0.101 [0.196|0.137|0.210|0. 449 0. 101 (0. 672
Al ¥ 0.170]0.166 |0.102]0.130|0.102 |0. 184 0. 138 |0. 205 | 0. 449 [0. 1040, 704
27 ]0.200(0.153/0.113|0.189|0.098 |0.153|0.143]0.141 |0. 316 |0.117|0. 541
A" F 10.197(0.154(0.103{0.190 (0. 102 0. 142 [0. 146 | 0. 140 |0. 298 0. 120/0. 656

ogale)l A7 FAF At FHAY
) A4 F4e B3

AlY71F isolatord TE UL 2 Eol7tM AAHAY MHAZAZE=
27 g0l AALE 79128 AYHT P4 T £ EBojme YN FAL B o
A stk 3AAY F AWHQ depression ¥ A& Askst Uehdond 14 9 10
A A GA FF HAE BEEHQAD |

2) AFe WA

AF 248 B ¥ 448 7o Control
1 2 3 4 5 6 7 8 9 10 11 12 |13
9.18|1.2|1.4]|1.4|1.5| 1.7 |1.5|1.2] 1.2 [1.1|1.1|1.4]0.9 1.2
9.20{1.2/1.4/1.4|1.5| 1.6 1 |12 |1.2]1.4]1.4]1.1
9.2611.611.9/1.6[1.9| 2.1 1.6 12.2 (1.2
9.27|11.6| 2 |1.6| 2 2.1 1.6 2.2 1.3
9.28(1.7 2 2 | 2.4 1.6 | 2.5 | 1.5
9.29(1.81.9 2 2.5 1.6 25 (1.5
9.30|1.6 1.5 1.9 2.5 1.7 12.3]1.2
10.1}1.1]1.3 2.1 | 2.4 1.6 1 2.2 1.4
10.2 1 2 2.3 1.5(1.811.5
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Ag e gL Agoz A& AYNE groupE AN AFES FHY
& ik volglA F7 A¥(98. 9. 29 F, AF 29¥ Fo4T R Controlol A <
el AF x4l BEHUR.
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A 4 3 AR AR FEL A UR

NAEFA Ao BAZ=2Y

A1HdAE

1. AR 71854 A4

g2 7124 A4 9% (protozoa), A% (nematoda) R #7145
M55 (arthropoda)el & o] YR Eol FE3 2Fd A% WS 23
o QoM A4TE 71AES AEE 29X FasA ¥k HARY o B
= stz $2d oM 7AZe 7R A ATl AL 2A
guz o} 2FS2 doF o5 7I4FA AP W FoAde A TE
o 2 Z1AE4 AWe dEE 4 93sET A4S AR %7 o & ol
237 2 Atold] £FEE9 AUolA B& FASNEM AlzELH FTA A
= Ao AR ANE HH A Gk B ol ExZezois FE F5
EAFoIY dRVAFL FHRol M2 AR A& AsA A

o
T
Ay

In

o

o

l

7t 9FF
- HAe 78 EA Ay e AUYZo & Ay FEEAZFA & A S
= 27 qth Ay ¥Fo2E ZAF (Coccidia), L& E ¥ (Balantidium coli) 1

23 o}u|ul(Entamoeba spp) 5 = F7F ok FAF F Isospora suis L5
o AEMAIE oS AP AAY &AL JiAY Fe Aotk AMAE 3

oA [ suist U FEBIAA A4F wASE 934 Fgoz 5~11dWe TH
REAH AAHE TS FAAG ATGR FFE F& Dye gAAoD. oy
2o Gy AALL HIH RE Holth LoALEE A7 A AR

o2 wAY 4 Y& WEH F¥olth Mundt 5 toltrazuril
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o dodg Togozd N2e AL L owuAg prAste dAls AAE £
& A9z Bastan 5% toltrazuril @AY Baycox® o 88 EHAESY =
AEZE A7 At AUt ATeurcl R 02 § 28 ARY el
N AESD Ut 28BE 7(19%)e T EFAEY BAFES A8 2 d
wat7] 98t Baycox(5% toltrazurilol ti# E4xtEel IAF EAFE AP
A3 [ suis FAFO ¢ THAE HAZ g ZAA} T& AMAYOZA
Il FAASZ AL £go) @ BW ol FAZAAE g4 Aoz
AdsEs A%E AU F, TAF 43 AAET, WAPIEE 39F o) 489%0] A
149383 21d8d= 333% 2 265%% 44 #AAaFHAew, 4 AT AFL
AI71Q 3P FAE B FEANCY, FAF 1193 18U Fole FH77 o
2750 B4 debgt A A7z FAZL 95% FEAN fAdxr 9FHA
o 53], SoAQ 3UARE UYAANY FHARL FohTI ERTHT 95% 4
ZoAM o3 QA Ehon), UIRRE 219 AoldE Fxst ARHA G
O BE QTN A ZAFZOE A% A good, 449 Admy 3
Eol Utk 7zt NYTAM AFEY 71zo] hEPol st RezoA o
2 @A yegt, oled RE JdY Ad: Tue B FEFIN ZAFZ
g AAA Hart g 2 A2 2450 o e A7 Wesidn A2
ZAFES I AFEAMT BASE Aol ofug HFEY HENME w4
I 9% FHE 9N ETHAENME Isospora & FAF 950
22)m v g EolU HENNE Eimeria & SAF 9%0] 52 7dss 1 94
o AolE AN v &Eo|U HENME Eimeria & ZAF 4FL 18 Ad 94
242 dgix %71 GEo] hAlAe] FAFZE HIAAE PAs Kk 1
B 1990 Tl Zute] Sof LRHAESL ZAFZ tle T4 RAgn 2
2AZ0) o]Ed Yg A A& 2 AWl B ATES AREA QG I
(199)€ 927 SHLEEA A 833 %2 9% (F2E DS, AL, ouup
Z98e Budtgoen, & (1975 71gdYEo] Al=Er] o] H ZFEA el Yukiss)
o HANM 666 %S TAETE, 554 % obuluh, 225 %l FATo} IS
RuERa, 3§ (1989)—3— NN FEFoNA 577 %9 LTEYR 9 197 % FA

10

oln

oy

2
=
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ol 9 &S Husch LAEUF FH otvlvt AFE HAAANA T A
24 Aol Aot YFE YL L R B AAA E3tA LAHE 4F
ol 7tH& MHAIE TUE FEdE FLE F Jou AT B ofyy vjgy 7
ZA7t ¢tk otmivbe AT G ZAFAA AglA F2 BAse 4FL
2 opuluby o]F g FEAIIE LFoIAT HZ FHAME Atdely HA F HFH
oA E3tAl EAHAAE &

Rl oM FEEAF &EE dF L E2TEgEnt (Toxoplasma
gondii)® F& XA % (Sarcocystis spp)E & F7F Utk ELEGZRvtE HX 9 @
g, AA, 713, e, TFHE € gRLA F AdA F4E deEde 9434 2
HoZ olf AYE FHFTE e AFTE AINEEY dAAHT HolA o

e

Z280 53 4R FIYW FALS FE £53F, £94¥g, A gy

o]

FHuS g FUSFE e UM A4
e EaZezv 9%9 FARIE A F (19890 AMFA G S R|elA
ELISAZ #A7tE At w719 A 607 % 71dFE2 HA 213 %9 &
Agg 2 Jon, A F (1989)2 A L Wz FA4E AH9e =4%
=R 421 %, FEF HENAM 586 % FAHEE 2usY =G, &
(1989)& Ay, AE, Z9= A9 gxdl 7.7 %2 Sarcocystis® ZHE&E B1F
At

U AEF

g2 dEFIZe FW AEFF9 HxH%EF (Lung worm : Metastrongylus
elongatus), # A A% (Kidney worm) 5ol th ol&L FA guyety FEQ0]
F7te] £4 HEHZ Jdg dole vis TANEIE sk oy FEDel Ads
7148 AN ESAE E23YE bigoz vEI Fald FW MEFY HAIF
(Ascaris suum), SNNRZF(Trichuris suis) L HNAZFZAAZF (Oesophagustomum
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spp), MZ. A% T2 493 Zsou 1099 Ao FAH7ES BAFFH &
AE ANds7 A5 UdeEld UL E SAA A E AAHS & FAFFE
A oje AzdE Azt HAY F F (19D FHEITZ FYLAEEAA 700
%ol MEHF (F3FAsaris suum), HAUE, EZFAAEF FINAERIASE
(Hyostrongylus), @£3t% (Strongyloides ransomi)®] Zg4&< Ruslged, #
(1975)2 71dFEol AlFEY] old FHAYS Udxksrte HAAA 291 %9 =%
A-Z 256%2 3%, 146 %9 EMRIAF 71 %9 E33 (Strongylus spp),
42 %9 EUF % 176 %9 =¥ F A€ Lu8NL, 2 F (19892 7IdgE
Aol A 148 %9 =FAEE, 42%9 3%, 02 % FHEFAZF, 03 %9 &3
Z 41 %9 €8% IS HudAn olFA & AH&S Bold HX9 M
257 By 2 AL 718 A 387 ¥l Bel B AR EadE
EAIZ A B EA o]l AW EL Bo] FAsUT 2eY ol x HAHF, H

AUEH FANEST £ AF7NAFE T2 AF 2Aste Hojng.

9. 578 %

$Hzle Z1EFH A AN FETHA AT FAY g e A
o] AEMAZ £33 &NF (Sarcoptes scabi mites)o|t}, o] &L H&to] 7] Y3}
o 9R 23y e F L AT e sE S tAHE RoEAN FUAME A
g3 BEXY Aoz FHEY 53 w3 FESFE AFY 30 % AEE AXde
Ho] o] $AFE EFF AXNFTES FASHY] HF AFAolth FuldME o7
2 olAE NAYFAH AEE] g Ao FEFEy FEI A BaE wirt Hol
A FEAY BAFLE FAHIL JA BE Aoz doEn.

% FFH % =25F

2378 &% (Metagonimus yokogawai) 5 &%3I #+FZ% (Taenia
solium)3} o}r|e}Z 3% (Asian Taenia saginata - T asiatica) 5 &< T A9
A A o] glo] AEHME FLAHA &3 o a8y FFx2F T o}
NotzF & AFE5 AEA AWoletes dd FaAo] Fagr a3y ojg9 &
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AU TE o don o 239 Yol ZUE E8S €2 HUL 9 AHAA
7o) ol Rtk dF# o (1992)2 U 25358¢) 219 o)A 1.019%2) 2567+
o] shA7F opAetzF e BEE JHAR e AL RIdHeH, o] WRE
X338 (87.1%) £ WA (129%)H AL 001% HErwto] dolde Aoz H
vl Aot 2222 olAE FEAME o] 2F AEHE AFEC] e Re ¢
A Ao

rlo

b
o

2. A9 71BFA A FAE A4 AT 54

olst o] Zuol HAo] AN 714FH Aol BAST YA, A7}
A AEd B AANY A, AR D gl Y B AT o] FolA A
B aBE 75 L o Tzade] A4 RIFUX o} Asse WYL BE
s Holxl RE Be FAH AelE AAGFD A= Roloh 2Pz o 73
of S Aol AMEA Aol theked EEAY, Wg, AR B guigel et
ZgYoz ATR oo WE B T2aYL Iyt BE FEI 2FEL
2H FE7te A4 PAL BE TAZYLL EoluA Bt

2 7424 24 24 2 as] A% FEEZ2aY FHE dakd 1 d
A AQozm T FEZY A6 N4k UG 4% 2XE zAs R
Stk & W% s4zos FBU Jdate 4322 AAIAE, dFLALS,
Jen eEREA B3 BAsE AN, AANUE, 32EF 5o TAREE =
Arstm, 289 JAdse 9502 SaFoat, FSEAF, 29T HFFE AR
AELE ZARLA sgon, 9RI4502 A% 2 WEIF 59
SHREE 2AHDLA AR 245 2 3dAls MR v4Fo BB N4
£ 9%02 HATAF, WFLAEYS, 1YL EFF2A E3 T4RE A
7, HAWE, F2EE 5O LHREES ZARLA AL, 249 V4% 4F

0

oft
ol
Lo
g
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2oy Z2aY A4S AY 75ET A T AAEAH 53 748 A
2 A% dBAFEolY HAE FWste Ao olyr] HEd FF7tE0] €A RIe
Atolel Atz E &9 A, TAAME T A FAH &AL StAUFE Aol
9. 2=z o Z|AFH AW U AN Z AU FF Tt AS5E ¥

AA71ed ZA 7195 A He Rolg
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1. $1A 71AF9 BxzA

7 Al 1 2 E(199)

A 1Az A 3 ARHA FANES AA WAR J A BT EAER
HAEH LRYGF BUL ol gt BHANE 5% FU J143 BE 24}
2o o4 4% AN 435 A3 HARE GRS BHEE
A0 925 TAlte}, BAE TS L obnt 3, 21 N FHAY =2
2 o)gatd TR J4HE BAFEY AFAEEL G0z Ao PR 2
NAAE ol gste] SaBetzvis 2STAE 5L ZARTA QT AT
7712 £4E WS WHRY) HHEA AN AA 166 T4 FE AY 131
A EW o 2863%, W2 U 2UAY H6EY 068F, A7E & Ao 86 1586
= aem HexY 4289 100558 Aoz 2E Jl4Ee REE ZASA

£ o ox

e

A 2 A E(1997)

A 2ANES A 3 ARTHA FYNEL AA HAR /459 BE A
ARG T EL 28Me o] gste BUAAE BT FU 14 BT 24
29 gA 7lAEe AU HE2HA HAE S HAUS GAPAAE, NS 5
AU AEFQA Ao}, HJETE L opuinl 5, 21 IR 2P =T
& ol&3td TR Qs E FAFEY FFNNEE Rz sgey PR =
AAANE ol 43t ExZgzuld FLEAE 95 ZASTA AR AT
F 4898 W& ANE F AGelH FE 658 oz Z+E 74
z9] 2¥ 2 zASIY Y. ok g FEA ZBAYEE US FEHo2 AANRYY

2o X ol

o3t
2
X
1o
~J
—

c}. A 3 2d E(1998)
A 3AE A 3 MBEHA £8 P A WR sgZe BE 2A}
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)4

24 AWYH TAAAS FaEe o gse] BUAAE TE AU 714F RE =
AE 2e o4 ZlAEe BN 43R AAEE, AU, AAPPRE, B4
S5 U 925 FACC $IELE D obublE, 2Pn P FAHYA £
He olgdtd Wy slAste WAEFEY FFAAES d4oz sged ¥y
2AHAE olgale] EaBoatid FLEAS 422 AU AT AT
98 Nge FVE F AGelH FEFIA 188FE UHLZ 2F 43 B
x5 zAeT olee 744 EEAES 6 3PP NS

N

obl

2. A 71 BFe FFETAHE

7t AERY 75 A5AE

4AAYe EE 26F, A€ 600F R HAHYE 9%60F T F 158659 HEA
Ao ZE 190F % &4 E 900F T F 10079 =T dstges I A48 7
ZAA L 2 O FAe A3ty 7FE5 S AP Fr7 = A4 AY F&F
o] BE 68F R 8F 14F F FE d¥22 WAYKF 74 Fe EXZAE AAF
32 FFA It D dA] g FFEFT AFS NSRS F7IE HEAGY FE
oA BE 30F, AE 360F R SAHE 460F T F 840FE A= HYF V]
AEe EXZALE AAISD 754 B %A dE FFET AEE AAET =
T &AT WA GY SFNA B & E 1665 EE 1005 F 26558 o2 =
U ARE FE3AFT A5FA dR7I8F &0 ¢+ Aoz <A 1 FAE
st AgAge stHc. 221 iA T HAAVFE AT FEAA HlSE
405 g FFESAES AAA.

. 94579 75 25419

A A% old AHY FEFL Uz 4095 oF 4009 Fo EHa
EAA Isospora suis ZAF g BEZALE AASS I FALLZ AEF
A B FEANFAAY FFESS AAEAY. & AFAdME LLAIAEY] wjds
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2 ZA% AARES NE 5 24 gatez At

o 987143 T3 E5AY
AAE YHAGY HAE 1065 daele TN Avs TEAT
g9 gsl4Ze 3 Asel 948 Ao dA 1 GAE Wdstel A=Y
2 ANGYT B AelAE AR YuEs FAFE Tt ANsAT

A3H 2% R 1

1. 2 A A9 71 8F BEZA

HEE2RA G0tk £d Ads HABE, 47 FAPE 2 BAEE EoA

Aoy H2o olse BRI 433 Fo I3 dF9 2A4AGE AYsd
A7 4A Foh 2F22E ZAFH UF LIEYE] EA BEHE 7
Azoltt, 283 ¥ 7AFo2E AMMFo] E3A TAFY. 22y °]E2 AE
A7 PR JA2YE BE RS ZYAY =T ¥ 23YPFeE A
sed® & B get A5 T HA 7IAFe BEXA Z2FHE E 178
Z2.

r:i

7b A 1 AdE(1996)

IRAGE 2AME F F4E 3420FEZMA F 132857 714 F FEH
158%% JYeElRon, FAF (7.2%), HAAF (65%), HAANAZ (1.2%) R WL
Hog(l1%) 59 ¢28 & 2dee Ryt A E5dAEEs EE0] 7]
A% Zggol 285% (7F)2 ¢ Eod, $AE0 162% (G8LF), AEol
150% (681%F) o2 Jebdch (F 1)
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Table 1. The prevalence of swine parasites in Korea(1996)

TE AN AHAHF HARF N A BHE D F ZAF AR A%

 FF ‘ ZIAAE dEE S 718 %
EE 200 13(5) (1) 3 297 6 9(2) 57(285)
$E 14 1 4 5(35.7)
AE 4540 170 511 681(15.0)
£4E 3589 361(100) (101) 20 50  60(31) 90(130)581(16.2) W] A6
(1) 2(1) 2 4(4.7)

A 8429 545(105) (102) 20 50(4) 95(39) 609(130) 9(2) 1328
(%) 6.5 1.2 0.2 0.6 11 7.2 0.1 158

e stdel YL A AW 16659 HAE dtez 2F 43 7Y
g ZAE AT A e PYEL HYD. ok YRR o YA o} of
U EAAECE 743 B9E /P8 VE W) AU GEoz 2Ry
o U= MG 45F 257k F14F0] BN 50%8 AL MPW, AAA
o2 o 54%9) FAEL MG (X 2).

-130-



Table. 2. The regional distribution of swine parasites tested by pathology lab.in

korea

Ag AAE #HAYF AAEE EAF H FAE A (%)

S SHE O
9= 4 2(1) (1) 2(50)
A7 = 30 1 1(3.3)
FAGE 1 (1 (1) 1(9.1)
FAEX 8 1 1(12.5)
Hed= 13
ABEE 11
BEdx 0
BAAEE 3
AFE 0
ul A 86 1) 2(1) 2 4(4.7)
= A 166 2(1) (2) (1) 3(2) 4 . 954

Weetd w4zA o3 A 99 4% 2P BE 4L §4E0|
105%2 7h% £3 AEE HZF $e Hoz ok ofd YANNE A4Fd B
99 7187 482 dehie Aoz 24490 (X 3)
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Table. 3. The parasitic distribution of swine classified by developmental stage

commited by pathology Lab.in Korea

T A HAYF HAHRE: BELF thA FAE A (%)
T ' ¢JE O E '
2 & 1
A & 50 1 12.0)
S4E 19 1 (1) (D 2(105)
u A 96 11 (1) (1) 2(1) 3 6(6.3)
% A 166 2(1) (2) 1) 3(2) 4 9(5.4)

ANE Y 4F FEFL Ao 63F9 2E, 38 AE P 0=
o] SATAAN 714E FYANE ZAS AT RECA 3LT%E HE BE 29
22 BHa, SHEANA 10%, 282 A=A 79% #AEES 2T EEA
v #XAEH dALBEHU Y AFol g1, AEANME F2 Isospora suis FA|
o #dol o (R 4.

Table 4. The endoparasitic distribution of swine classified by developmental stage

and chamber in Kyunggido

TE EWE HA #HRAEHEF HAHEZT: EH4F dF ZAEF  A%)
FF SIEYE
= & 6 63 9(3) (1) 3) 136 20(31.7)
2 & 38 x50 1 2 3(7.9)
SHE 30 x30 1 2 ~3(10.0)
£ A 131 2863 11(3) (1) @) 15(5) 2 26(198)
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29 2 Ag AGe FEFAM 859 RE, 128% AR SHE T
Aoz EWAAE AANG AR 167% ZEE&E BAon, SHEAAM 333%=2
M B 29eS YD ASdME HE HEHA Fdnh o] AHAA A
259 Zgeol ¥ AL uid B g @ 289 FHFE HAEI] HELE
s A a2y o AFdA BRoAg @ 239 FHo] RE JAFE #ES d
etz s £33 A2 gAY (X D).

Table 5. The endoparasitic distribution of swine classified by developmental stage

and chamber in Chungcheongnamdo and Jeonlabukdo

Ewe AATESE  HAyE BN o A1(9%)

7 B u
PR

2 = 8 8 1 ' 1(125)

A = 12 x 50 |

SHE 12 x 30 1 1(1) 3(1) 4(33.3)

ul A+ 4 1 1(25.0)

E 3% 968 1 2(1) 4(1) 6(16.7)

. Al 2 A =(1997)
22hd 5o FALE F F4E 4716F2A F 410571 4FS W RIS
o ZgE 87%F Uedol AdxHT 2 AdES HFen, HAIF (2297,
48%), FANE (695, 14%), FLIEUF (65F, 14%) F R4S @77,
10%) 59 €22 & FEE&E BA HAY TSdAEEE B0 7AF
&o) ¥ol 201% (58F)2 wl¢ Ekow, Aol 9.0% (B59F), 4 E°] 7.4%(279
)9 #AEgeg BHoy ARSI e AU ol BE XM FFEATA
& AAst7] AAstd 71AZo] ZAEHAS T FEFE dFLE T ZENA
¢ FXL SFAEAME AEdEET ¥2 4HE Ugd Aol P& AR 73
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Al A7k FEASA QA 7kn YoM ole ARE AL Ao 34
ot (R 6).

Ao dEGAIEE BEEo 7|AF AFE&ol 285% B7TF)=Z & w9
oo &AHEC] 162% (581F), AE°] 150% (681F) €22 YEldd (X 6).

Table 6. The endo/ectopafasitic distribution of swine classified by developmental
stage in Korea(1997)

7 2 AA HA8F o # . =2AF o % A(%)
5 & - wdghe A%

2 = 289 44(15.2) 1(0.3) 10(3.5) C3(D 58(20.1)

2 = 655 - - 59(9.0) - - 59(9.0)

S= 3765 185(4.9) 64(1.7) 0(0.0) 30(0.8) 279(7.4)

FA(%) 4716 229(4.8) 65(1.4) 69(1.4) 47(1.0) 410(8.7)

o Al 3 2d=(1998)

o 3R xAME F FE 183BFEA F 18T 43 AR
o A=Y 9.7%E UEetde] ddxBEY & FEEE 292, HAYNSF (697,
38%), FAIE (B0F, 2.7%), HWALIEAE (30F, 16%) 2 gF7148F (297,
16%) 59 €02 & 2982 Btk HAe YUAEEE BE] J|AF
dgo) 116% (BF)Z ¢ Ekon, $4E0] 94% (1215)9] #ALL 2T,
AEo} 77% (165)8 ZE€&E 28T §E0] 429% 3F) 7M1 & FEES
B o AASESE7E o9 A ole olA7AA Y FFol AFS LR g
YEo HA3Fe BALe 4 HPoY 9% 2 ARsI4Ee Fggol HotA,
AAHY #Bg&e 458 HASYT FHEY. wgA do2E AEdAY 45
A 7REH SASAAY JEINAFY FAH BAE 7]&dot & Aoz A4
o (B 7).
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Table 7. The endo/ectoparasitic distribution of swine classified by developmental
stage in Korea(1993)

T £ A HAgs oA F FANF g % A(%)
F T SFEYF 7\ 8%
2 & 328 15(4.6) 1(0) 12(3.7) 10(3) 38(11.6)
T = 7 3(42.9) 3(42.9)
& 209 16(7.7) 16(7.7)
S4E 1294 54(4.2) 13(1) 38(2.9) 16(1.2) 121(9.4)

FA%) 1838 69(3.8) 30(1.6) 50(2.7) 29(1.6) 178(9.7)

o]Ae 3dztY Il FE=FAA HAY 7S FAEIRE F F (191
FUTH FLLESANA 833 %o dF (FBE UL, FAIHo}, ofdnl) AL ES
Badgoen, F(1975)2 71dFec] A&7 ofH FEAL dubErte =H A4
A 666 % LHEITE, 554 % oivlu}, 225 %9 FAtol FE&L BuES
I 7 5 (1989)2 NAdSEHANA 577 %o LZEITE L 197 %9 FAgel 7
€S B3 F F (19D #9322 5 HEEAA 700 % HAFF (£3F,
T¥E, EREAT, PRGNS, 25U e S Eusien, F (19752
NgF el AFH7| oA FHEAHY dubsrte AN 201 %o =ZFHFAHZ,
256%9 =3%, 146 %9 FARFMZE, 71 % £UZF, 42 %9 =HF 2L 176
%2 % HILE 1AL, F F (1989)2 7|FF=FolA 148 %o €F 4
AZ, 42%9 =3 F, 02 %9 FHRIFAF, 03 %9 £7F, 41 %9 £HF #d
% 59 2noM deld ZEert e @A Yel ot A, FEFO U
23t JIdsEAN HriHeg FE& 8] dEFoz AlEdd. X, =49 ¥
7t A SAtl A @ o2 b dAH oz FYsd F EAE A9 diR
T Z3YE A2 vHHAAY] dEolt, 233 AIYIHE Y Alzvl Jgﬂg o YA
ol 7|AFel W UXo] YolAozN Ao U 45 Aog AT
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2. A 713F 7FA A8 49

7t AFFol d@ F5ES
A2 Gl AFFo A 7FFETS A 234 E 8-ol Yehd v
ct.

1 okdA g

A Fede 71AF HA 95 15 Ao HREI)AFA i FEA% 1Y
Mol SRINQF FFAE FAF Fo 2AME FHoz 75 Ad 74Fd ¥
Azt o AA4stA 4= FAE FHF AFoltt 8 FF5A FHAY
A BFol AXNHE I FF LFdEY TFET A HIt 7 o]Fo4F F
UE Aoz AelEY o2 AHZAHA AAS 75 T2 AT B 9
st 2 287 8 AR FHEY FFLE ¥ HFFY Fas FIRE Ao
2 BasEyY 4R NAZF g FFL 1950 AYA Kot REANA 231%9 E
2 HEE&E B ez FAHAY o F=A W T F 9FIA A&
o 718F9 FEAFE 2AEAY (R 8).

Table 8 The effects of drug O and S against parasite after 1 weeks in
Kyunggido Yong-in area

F B =g FAASSE HAHE 8 A =2AF Mite  A%)
FARE

= E % % 1(1) 6(1)  6(23.1)

A B 12 x 50 2 ] 3(25.0)

SHE 8 x 20 1 12.1)

2 A 8 1586 3(1) 1 1 6(1) 12(14.0)
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A8 £ RED AEANE 3FYREH 92I7A HAHZo|U HAHZ
S g Mited] 7ol BEERA ko SHEAE 3FARH 55474 BF
g2 GATHE 9).

Table 9. The effects of drug O and S against parasite after 3 weeks in
Kyunggido Yong-in area

T R OEWSF AAES SAYE: HA™F A A 4% Mite Al%)
-y

2 E 2% 2% - - - - - 000.0)

A & 12 x50 - - - - - 000.0)

$4E 48 x20 - - - - - 000

= A 8 158 - : - - - 0000

7% 270 g AW T2ade FHSLn 140 Aedd FEFO
2 A7% By Ade] FEFL MAsA T2 Dol NAFY BIL A
AT SHEANME 444%9) B FAEE BT ASNNE 211%9] Bdee 2
At 53 A 929 2do) ®E HolNt 23] FA 714ZY FAIRE =
A & Repstd FE2ESO 9# WS AASAHE 10),

o}
@
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Table 10. The effects of drug L and O against parasite before administration in
Kyunggido Pyung-taek area

F B EYF AAFS HAHSE HA€HE o 2 EME OZAFE A%
AP % '

= & 5 5

A & 19 x10 2 ‘ 2 4(21.1)

SAH4E 18 x50 62 0 (@ 1 (2)  -8(44.4)

A 42 1095 82 (2) ! 42)  12(286)

Table 11. The effects of drug L and O against parasite after administration in
Kyunggido Pyung-taek area

1 3 5 7 9(Z)
A4 = 19 x10 HAN= 101 0o 0 0 0
SH4E 18 x50 sSAHE 167 0 0 0 0
gAWE 101 0 0 0 0
= A 37 1090 10.8 0 0 0 0

U AR BEe FEASG A2 FIAN L5E Y] Astd B 44
Age FEAANA AT 7AFS £XE ZAE A 368%9 =2 AE&L B
Hoew, REAME HF LIEYE, HAEF, FAF R SoAF7t AEANE F
Algol, 281 §EdAE dALBEYIo F2 FIEHAY (F 12).
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Table 12. The effects of drug I and D against parasite before administration in
Kyunggido An-sung area

FE E%F AAFSF HA A H$A BAS WP FAF Mite  A((%)
3F 8% FEES GHFEYE '

s 68 68  4(1) 15(2) 6 3(1) 26(38.2)
A& 13 x 30 4 4(30.8)
= 14 14 1 4 5(35.7)
FA 9% 472 5(1) 19(2) 10 3(1) 35(36.8)

HER 734 12 D 4AE ANsn F42 /4% 389 478 ¢
B A3 5ok 15U FolE 3% 3¢ £= A7 BFIUCY 37Y F3Y
9FUMAE BN AT (E 13),

Table 13. The effects of drug I and D against parasite after administration in
Kyunggido An-sung area

FHF FE T FHE (%)

1 3 5 7 9(5)
A & 68 68 A 55 44 0 0 0 0
AN F 29 0 0 0 0
& E U4 14 H A 5 7.1 0 0 0 0
F A 8 82 7.3 0 0 0 0

S AR BEe 7FEAS 2L FEA A5E HUEY] fAstd 37
E A AGY FEAFANA HAF 7T EEXE A A 368% =2 H
&€ BoH, REdAE dALdEAE, HAHF, FAF R $AFI A=
e FAFol, 281 SEAAE dALTE S F2 AAHAYG (F 14).
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Table 14. The effects of drug B against parasite after administration. in
Kyunggido kim-po area

"-TL

M

s AAFs A A H A BHAE AR FAF Mite A%)
3% ¥F F2HES SEEY &

4 & 18 x20 - - - : - - -
W&E 45 x 10

F A 93 840 - - - - - - -

7N4Ze o] BAY FEFS HSE RE U AE Wt HEFQ
G202 AR AZ] sl HT WR HEF JEINE2A Sojy A=)
o] T5o] M $48 TEA GAA [ G ¥ F2ESS YAy J2
o B&ES A7IARAE A7t TEAZ Hr= o JAEd FEY E2L
277k WED BALE g 2 Holn Hg By Aoy BPEC HAEHE W
oyt FEZNM HKES YALE JAZe FEE AANEA 2 2% 3749
NEZE HATE 17 lo)4o] 2G4 oz Yo E9e gaoz 1 Euyd ¢
= BE H &80 Wt RohAYS AASYTH I GA FHTE 99 Eutel ulg
£¢ 11 WERFE 249 ERe) HKESE AP FAt ANSRG. A
¥% dAE NSES den, dAE BREA YT FIFYE0) 3%Y AL
Ztzte] Euieh 3709 B Hstd 2 FolM 149 BHARCM F3o] B2 E
RE THo|n, AYPY 2AYHEE FF 15U Fol ZANZT 33% tata
obAl ETE 0%olYon, £ 279 FolE WET 50%0] titd ZE FopT
A BREA) FYTH AF ELE T F A AZo) WSY AAY FA T4
e vee Fekw, YT ASHE =DM AMY 3 WES 29 gojgas
8z 247 BoiUe AL B FAHALH, YETE 42 WEe B
2T 4 YoYU FHTE B 287%2 wEee HAY RE SATN mE
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Aol BAE HAE R F FARAY JEwg, wARE AFEIL L 2 %o
AR YEolY ' Sol BRHA WY (X 15)

Table 15. The antiparasitic effects of drug I in growing pig (endoparasites)

ok FUHH%) S
F A L
F 0= 1= 25 35 (%) HWE(%)
1 135 7/27(33)  3/27111)  0/27(0) 0/27(0) 100 35/135(26.7)

oz 30 2/6(33)  2/6(33)  3/6(50)  3/6(50) 0 0/30(0)

2 EEdA AFE JHAACIY FoF F 1, 2 F 3F Ul Hae BFHA
gston VYR EL WETI 35-40%° HlE 1 kAl FFFME FgA
33%°l A FF 15U = 88%, 2F U= 12%, 281 3FY Fols FEHA
gt Ao w1 FA FFFAM FoF F 295H wAd=HT] Azt 13
ghe FEEHUT. DY AFIVIAFES SEUAYRED IARET FAAYE A HA
& 5 Jdoevd a2 HEEo] e Yol FEIAR F AR ¥ FAL gHo|d ]
Bidle Ao W52 goagoen Fof ¥ 12 3Fde #2F A dixFoIA
T EEEo duz uold HHiy FAFAMe d¥ FTHA & T4
do] FEFNHNE W F F FFFY AE0] BTold HHr]e] FF0
sdoy wAFAA 2 ¢ glo] FHidrIE Tod viHg
o HQAAA Fol qAstAth EE FgFAM RE Ao FAL
T FAEA Y] FgFWE, SENS, AFFY E I WY H B4 9

Folv 9|5 Fo] BEHA FAUt (F 16).



Table 16. The antiparasitic effects of drug I in sow

A1 FELEA%) ¢ A5 9%

A2k A +d  wWE 714
F+ 0 0F 15 2T 3F (%) &%) F(%)

I 80 26/80(33) 7/80(88) 1/80(1.2) 0/80(0) 100 40 100

=T 20 8/20(40) 8/20(40) 7/20(35)  8/20(40) 0 0 0

olge AT FFo] T ANBFY YR TEAE T FEFOIA
zz 248 9t 42FA AANFEH HNWE Sol gald $48 FEETE
AT Qomz HAF Avle FEAE FARGR 42 g3 Y EAE
2% 4+ A9¢ Aoz A

2) VEHIFAR

BE NP TAAM HAte AL AR UegUA ok B4 F 1 %4 &
R NE RE ANFEE0] 1~8Y Aol FAH 9 wjdE BAHoE dzTolN
T A9 widE #2Y F UJT. FHF 5FY F EE AYEES FA8A FA
of FFE AT A dExFAdAE EE AFE=EY 2FUAM g5y 3ZFo &
ZHJ oY BE FEFodME FAZ BEHA FUd. 53 2S5 g FFEH
& B7] 93t FFAg Fof 1~5FMe Z+4 5070 A= AFIASTS R
HAE ST A AFEE AFAINFH LY EE FEFAME FAG A8 BF
g2 @ol AFo dig FFEFAE ML e AL Aleidd. A@AAC AY
9 7 AAE AFL ASHRoU FE3A AAE AT A AT FA42 F
Az i dAHol ourt gloeng AZEA Fdrh BRE FATAA EE AHY
of BFAY HAE T F FAEIS g, wIdure, AP L 2 vt w)

ARH FFoly AR Fol FFHA FIy (R 17).

>~

o
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Table 17. The antiparasitic effects of drug I to artificial infected swine with

endoparasites
Ay
T Al eF A A wAd A4
s
1 30 FoF 1~8Y A R
=T+ 7 -100% 3F#d

7h) # A 3l % (Ascaris suum) QFR G
Bl 5= did AFFE ANEZAT FSHA e g3 ANPgFE FH L A
A AlZlde HAEFo] RE AFGTFAA 1009 T HAELL EAAY 5%
1FdHee 277 A8 F 80% FAHEE H vl [ %A FYTE 5
A8 F 57%2 ¥4&S EAX T 25U FHH 55FI7AAE dE27o) HAE5E
80~100%9 ¥4&S B WA Tk HXHFe] F3L AF HEHA Pk
HE 18).

Table 18.The antiparasitic effects of drug I to artificial infected swine with

endoparasites
Alg FEFE (%) s
F A kA Rl
F 0 1 25 3F 4 5% (%)
I 30 30/30(100) 17/30(57) 0/30(0)  0/30(0) 0/30(0) 0/30(0) 100

ey 7 7/7(100)  6/7(86) 7/7(100) 6/7(86) 6/7(86) 6/7(86) 0

ANYEA e BHAA 23 NAAAYY Sotdols RE AMNN 2
o EHUon NAE 29 gF FAFE HAFYF0) 100~10566712] FIo] #
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2R, B F dxFoAME A&Hoz FH wjdE BRYE £ UNY F
T e Tt 15U Fol ZE AYEE] T2 wjdo] FH3 FasAeT 2
Fd Feole A¥ BFHAA FUAR (R 19).

Table 19. The antiparasitic effects of drug I to artificial infected swine with
endoparasites - EPG counting

Al g EPG{(Mean = SD)

F A A
£+ 0% 1% 2% 3% 4% 5%
I 30 2374+1715 10658 = 0%0 00 0x0 00

e 7 2069+1121 971+551 1058+904 483+348 248+216 410374

W) HABS ATHIAE
H &S0 dig AIZE ANPAF FHAL A% AgFE dAHEE A
A Al7lele HAAFLS BE AP FAAM 20~100%9 FHEES BAT Y
1FYRole dEzT77F iAUF 0% F4€& B 9 [ A FF 7
HAHZ 13%9] FAHEE AL 5% 25U FHH 5547AE dEzF7F $HAH
Z 0~60%Y FHEL HQ W FokFodM HABVF FEL AH HyEHA &
UTHE 20).

Table 20. The antiparasitic effects of drug I to artificial infected swine with
endoparasites ~Excretion of egg

2k AP L% ze

F oA sn
4 0% 12 2% 3% 47 5% &%)

I 30 25/30(83) 4/30(13) 0/30(0) 0/30(0) 0/30(0) 0/30(0) 100

=T 7 2/7(29)  4/7(67) 6/7(86) 2/7(29)  0/7(0) 0/7(0) O
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Aol e EAPAAET ALY Fokdele ZE AN F&

o] EHUeH A W g7 FIFE HAHFol 0~215719] F ol BAHR

F F dxFoAMe ALKz S WidS 2R F YUY T

e 5 1FY Fol ZE APYEE0] T8 viie] 343 #FAsdon 234
Fole M #FHA FUD (F 2

Table 21. The antiparasitic effects of drug I to artificial infected growing pig
with endoparasites - EPG counting

Ay EPG(Mean* SD)
FA %Al
24 07 1% 2% 3% 4% 5%
I 30 99+24 21*18 0x0 00 0*0 00
o = 7 25+56 53=77 174%x259 98%218 0x0 0x0

U TRHAE FAFFT G A8AE

7% old G 2749 FEZANA ERAEY Isospora suisENE 7
FEL ZANS A Yo wpebA dzhel Aol oyt 255~489%9] B 7Y
&5 B¥oy, ZEAEE 400~550,0007tx] thFE L oA|AES wMAHLEES BY
tHHE 22).

M}

Table 22. Coccidium - infection rate and excretion of oocyst in suckling pig

A9 ArE 48 AF9EF(%) OPG AAF(E )

o] H 45 3 22(48.9) 3.65 % 3.64(400 ~ 18000)
42 14 14(33.3) 465+ 4.97(700 ~550000)
47 21 12(255) 4.25+4.30(1500 ~ 110000)

* 1 OPGE logpleZ 4" X4
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B o7t ZRAES AFol mAE Ge 2AEY] Astel RoE gz
Fob wmd A3, 2 NP2 AFES FHAIIY 3YFAE HEH SR,
Rops 1193 189 Folt F7sl YEFEG %A Yehit B GAJ TsAE
o FAF PAE FPe 2ARI] A5td 39e) SAGF ETY vIT 3
3, A ANYrIRe EFAFE GzTol vetd 028kge A AHERIL Ao
95% +&olA oAzt ARHAL. S, FAN 3G R UAFAA Y FAF
& Rop7rt gzTRT 6% FEAA FARUA Ehou, YRR 2199 4
ool Felxst ARHA BT (F 23).

Table 23.The growing weight in control and administration of drug B

A F(Kg)
AEF Wox
3~14 14~21(4 &) A A
o By 191+0.75 144054 3.35+1.02
ANg T 2.06+0.71" 1.57+052 3.63+1.04"

* - B9)a 98 (p<0.05)

2 AQERIA oY HAE AALE EWT AEE 2As] 54
AAM % (frequency of diarrhea)®t HAMAHE (score of diarrhea)E A3t FAA
A% A% FFE dzTol Hstd 6% FFoA FA QA Re WNES BE
o) AAE Bgon, 53 5 94FHHE HETAA ASH R vl HT HAL
dte Rokpol e A9 MAlzb dAstA gt (B 24).

=
=

Iz
rO
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Table 24.The diarrheal period and degree in control and administration of drug B

MAL M E QY r(%)
Al T8 : " Total
1~5 6~10 11~15 16~21(4#)

Hz AA/FF 14/100(14)  28/100(28)  45/100(45) 49/120(40.8)136/420(32.4)
HAMEE 023+039 048+053° 086+044° 078+048  0.70£1.05°

ok HAA/EFT O 7/100(7) 6/100(6)  16/100(16)  30/120(25)  59/420(14.0)
AAIYE 017041 011+£029 026+033 0.49+0.49 0.271£0.41

* 1 F9ak S(p<0.05)

LRAAES wjAFEE AV 93 7~94, 11~139%, 2831 20~22
A Alolo] ERE FASY EWEZ QA 2EQ §F 9 E¥ g9 RN ZES
WA (OPG)S ZAIY AT To7r gz7uc 2e P48 veyes =3
$ob 12YFRHE FETIAE A% FD (10~15%)0] HET (A0~55%)h ¥
T S 2 202 BRYUY (F 25)

-147-



Table 25. The excretion level of oocyst in suckling pig in control and

administration of drug B

LQAEE] wjH(%)

Ny + 8
7-9 11-13 20-22(ZAL Y )
2T ZIEF/ANFF(%)  11/20(55) 11/20(55) 8/20(40)
OPG &7 473 5.36 5.27
OPG(M = SD) 3.431+359 4.06+4.60 3.97+4.40
Rk ZEF/AYTH%)  11/20(55) 2/20(10) 3/20(15)
OPG ¥4 464 4.02 4.88
OPG(M*SD) 3.34+3.64 272+3.25 358+4.13

* : OPGE LognlZ 48 #x¢

Martineau 52 toltrazurile] s1x] FAEF A8 HAFPNA LA 2EY o]
A&z ZA g YAA 5% toltrazuril 0.2ml, 0.4ml, L 0.6mle] FF AJEF7 ol
2750 ¢ $$EE BuEPL, Madsen 52 HA FAFF ddly F7
5% toltrazuril (Baycox) 1ml¥ & F 4@ A|@77F 7RG AHFolyd FHAM &
94 e 2Fde URAT, AANE, AAFE € LRALEY WHdFEL FA
AA STy Fgon, = vsg AYdM A Kg? toltrazurilE 10mg,
20mg Z 30mg¥ %3 AP/ 20mg L 30mgel FFEAME dERFERG FA,
A E, AAAE 2 LA2E wdLE Fo] FoAX A $EE Bad
t}. % Boulanger 5& Wyl Lol x| gk HAE AwEn XEE7] Y
8o toltrazuril®] AFHE Hrtste wtEl P toltrazurilE 20mgd T4 AlFF7 o
z27Rc% AFo FAde FAA4 Us F2FHAE dAE RHAAT LRAZES
MAFES 92 QA Ast8e wustEch |

ol o] FME AYd we FFTF4 HERTFIHY FAHF 2ot
g%atA veldoud MHARIEY FzodAe AT 2o/t UULH, LALEY
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MA4E 94 Holst Bol UEhde B 4 Utk 2 AFIHE FAFH ANE

2 AE d23 LeNxEY WAFFAN dETS TP o7t BAYL
2 4 3o 2822 I FERNM B HAE AEHE ERHES HAE 2

on ZATE ZAAA ANHE Bo] FANAZ Ao gAY,

o AEM ARINAE(L)) A FEAY FEES A Y

gusl4Fe] g FUAY YRED FAYe) &g S Wo T3
B 5 FRe] Wws E4b geold vude e ¥z setaon, AE
A 9RA% AEFMNEE A FEad A¥AH AYLA F% F 35U
ZAZE tz 7 59kgdl B8 I %A FATIt 66kgo 2 EROT AR WAL
HETF7E AE AF doe 0582 Hlay wtou 1FU% 354 2z 1677
42022 ol 748 WH [ A FUF FTE 1449 e Yo F% ¥ F
A3 gasted 179 2 3FYel 242 0277 01522 folx A FadPcHE
2). AR7NAEA ABNAFL HAHe] dwtdoz YA ARED Aol
AbEE Y HES0l g Bk IR E vyt MU HHY EEREd EAY
F4bst ZHE (KOH)2 2 dgAA BAY =& Hez24E F3toq JAE & ey
dolgle FEAME AR X¥ Yot aEZ FFAE HEF2=H ¢
BFRH FAY ANEATRE B BPHLE AU

Table 26. The antiparasitic effects of drug I in piglet (ectoparasites)

[}

A1 A& (M=SD) A gF7IYTHEE
F A% |
4 0F 1% 3% B(3-0) o 1 3
I 90 66057 87+057 132*060 66 144> 027° 0.15°
9EF 15 51052 67073 11.0+0.74 59 058" 167" 4.20°
p < 001
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ASHFATAE 43 R E8 A A9

T EaF A Y47 5§ FFZ vlolalze Y49 Holrt
ggate], W REAAN 2& FHE (452%)¢ WA I 2 A A7)
3E7 FFT volgize ERAENA AFAHA BAAY HAEE Fidd. JAR
A HA A7 3F7] FFT volg2E AT T AT {4 AME fEsie
Y e vleleian Y, F4H AMEE fEEtA g T B volyax gl
e Aoz BUsgd. =3 HA A4y £F7) FFF vl A JAddE 23Y
TZY (in situ hybridization)o] oj$- f&¢ Roz FA=HAUD Hx) 447 5§
7] FFT vpolgjxe] A9 wlolgi2o o] thFsly] Wi A AHEFY A
dMe] vttt 2ot dE2A vdegd = ok U £ vlo)@AE o4
A AgHez TRASAN HEA HEE KLY AF 29 2 T R
gl vtelelak HPAHA X7 AW E FEste A2 FTHIHUT T ZEAA
452%° <& ¥ FAHEE ET3n #FAHT vtolgzdd uwagME 447 A
go] HA{FF ol AATL F Utk o F BAL FAF ujz A FFA
@A ELISA AAY 58 ol8% YA BRENAMY 47 8L g
gd B 9o el f2E £ Ak AEAA HA HY7] 5F7) FEF ulol
Hag Fasts Ao violgize Ay Eewyel ed, 8 Wye Ay
ZAu7 Bol Axg B oy ANMF HHES ol He @ Utk E
A& T L 2AY ZFYPE o] LY vlojgix EEQolE HA F9 B
oA uielejAe] #itg AEE 4 Uk B AW uAYPe xaddd mAHY
z7g AL & Yonz AA Arle Ao 2A JFL wA &= FHo) 9
ot.

PEDE B2 YEIFoA Hu=ozxzn Ut IodMEe FoggtdFig
A48 A7 KPEDVE £E Rusdnh. olAol coronavirusZ EFHUH
PED €9# 24 PEDVE 197839 Penasert®t Debouckel 93] @vi7ZAA AAs
ZaHeols THES] ARZ H22 217 IAc). Genus coronavirusE HEl7L
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thersln), 19333 HollAd Hz=zZ Bt © o]F 2, Tyrerell®} Byone(1965)= 3
28 A9 coronavirusE in vitrodlA F24A17171 98 human ciliated embryonic
tracheasl Wl gstAch. A ©l familysl® 13Fc] 2&A 2dov ol Aty wut of
vk &, siA, ARF, 1%0], 27 #ZgErh Negative stainA] coronavirus¢) &
v 7322 gyt g4 F5TE electro-lucentd ™ 2 &o] 75-160nmA = o)
t}. H&F3 enveloped E717} coronavirus® LA EWHo] A Qo duiyoz
200nmAF =2 ZolZ clubR¥oly E719 =, X, A7l& Hioldl& straind @}
sty wetM coronaviridae# 9] dlolElAEQ EFE T2 negatively stained
particle?] AAE0]AA Ao Z2AFT. E dFNAME negative stain®} SPIEM-&
o] 439 EF PEDVS} #E A=d PEDVEF H¥H<Q coronavirus® #Hej7}
< HAyth PEDVE TGEVZE ztgtes siA A Eol A kA Rk violgi2g F
gt Wy o2 10d Aol heterologous Monkey cell lineo] {ZZ 7]&HA) o
Aol Kusanagi. et. alol &8l Bxd ZAAMA WY mediumol] trypsing 7oz
A bovine coronavirus® EZE &A= Hel BAHY Trypsing °]-4384
coronavirus® E2 glycoproteing A1 A3tH virus® F5¢ AFHo] F7sAct. &
€ MMOIA trypsin & €A PEDVY HAE M= Basith. 28y in vivo
A CVT77e] EAE 9§ proteased sourceM bacterial flora7t B3 R o}
Utl Kusanagi®e HmLu, BHK, QE, CRFK, FL cell lines $ ©& MHXEo)
trypsin® cytotoxic actiono] &3} A&A HME Y2 culture] trypsing ¥ 33
MM #7F &, 3A%¢ oj4E AT + s AL Husifd. PEDVY 43 3<l
2adE trypsin® cytotoxic actiondl W3t wiUME L AFAd & Aot} =
dgolA 2= confluent Vero cellolA 10ug/ml trypsin? FAAE H7Ha
EMEM$ o] &3t} CV777 wigsta B3sts d 4FsHch. 22y ofF e A
Fole Solg CPES RolA folA Eedtesd olgigo]l wath wapA & 4
AME HALE Role HAZEE Vero celldl blind passageE 3t Eadtnz A
E dAcd BYAAE0ZAN BA# 27 Adie He Aoz #

g I e Zgog A 2HFL PEDVIE HA A HAE dode
22 HiHEe Reol oMy AAEr e, §FFAY, ELISA & Ad7)

-I_4
e
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Hol HZol ERHAYEY ATol Bug vid wa2d FFFAHYE T PEDVI
Zd" ¥4 AR A F= Axel A AdH FXE bk oF 44
MAL 2/37F 253 ol AELR BHEHUL, YA vlf, FASAAM L4
Aok A MHALE R A9 IgxAL A 175%7F PEDVY &gl o4& A
o2 ygyt Azt o] 2RZ vy a7t AEdME AL B oty 253
ol el AEAMNE A HAE op/ldttE AL FH3HAUH. ELISAE | &% &4
A A oF 45%7 PEDVel ¥4S Jdehied ol 9% A4 PEDVY
Zgol FEAolgGE AL UEoFn Utk & dTIAME ELISAY e =2 %
A3 AedsFodded wdE HAEF £ siAdA PEDVY FAJE B
Ul ol AMAL Ao ATl BuF Ao YA ol9t Fo]PEDVIE EE
dAge HM Fo HEE dod F JUve AL FFdAM Ad4He ARG
o Be AAAR &40 g HAojzke AL AU

o] PEDVY leader sequence’t ZAHULH o2y ZRE o] &F F
AA 2EEAL A49go] BaHdch ojed WHEL Aol ®o| 2uE B
olya Wy s Esich e, ol WS Hlded SPIEME E¥oluv U
254 34g 71 9t} SaitFS homologous antibodies® 583 HAHE virond
B3 AT, Derrickel o3 AAAu|ZA dhgo] HudHoZh & AN F8€
SPIEMS E¥olA TGEVE H&sted A%E 49HsE 4% +33d9 o837t
o]z} W& specific PEDV Ab¢} protein-GE& #+E EM grid ¢ coatinge] ¥8
sk, ol M) dFoA ol § SPIEME Azt o], -9 AL gridg coating
3= protein G& 1:20022 3A3 3 virus sample® PAS AbE overnight
incubationA) 71 & ZAolth ol&d WL FFHoM AAAALE TR/E A @don
crude sampledld virus® Eo°]Z ¢ trapping® LFEAH FIEHE FZozH
PEDVY ZHE 7154 S o¢ 9FA0 TGEVY A, o9 2& $HE 99 A
Adu A8 wyEd A 1008 ol VAL (sensitivity)E FAAHT oW A
Yol A ALEE SPIEMES Sold3 AFHE F4A717]1 A3 dF $£H& Aok
TEME ol &3l ZHAE o, vlelgi2 s tddd FHE detliey 39

E717} U= outlinee @AF Aot B particles 2 projectionse] A EHl
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oJAe EM &H#AXY F Wolduzt Zolgtn Aol Hoido. CV777 strain
particle& gold particleZ % Hlth. N-PEDV& AYPAFgoezRyY 4L FHEE
o] Jejsta #AAb A3, coronaviruset YR sHE HA A FeSH 5AH-E YA
t}. SPIEME ©]3 2E sampled] @34 A48 71 o

E dpoAd $988 FEHFAYAAM 2EE 8utal F 2vEst HF 184
EE HAE Yoy ojd §EHSS BFHR gk HE 504 ZE F
QdEEo] HALE Uyl AR HF 62 Akt FF 71 20 FEl
S AR, TES 7Y EFE YEUG HF 100*]@34 HE 110220
7298 YH 2utele $Eo] £t PEDd) uld <z PEDV A9 2XE A7
e AeHz e #Hdd EuEd zFoAMe PEDVeYl ©d monoclonal
antibody9} PAS atibody® o] &% Bz 3G MM cryostats L&A 22w
o] sectionse HAHE MEHQ AL RAFu FYoz JF4E o 1=
2 o] Wy E EAo)A PEDY td Hax PEDV Fdo £Xd g @7 o] &
g & gy, A% $EYEE Holx AEFA PEDVE AT Holrl= st
olv] ZANEE ©we & Yt 2 B2 PEDV 99 BXE W9 dAd o
gl okt S 2@ b Ak 2HEEgHoR BRE 409 Hae Zdg AE
M Er @& gAAHEE Btk Kweon et al(1996)2 E.coli ¢ coccidiosis7t #
E Male] 298 902 WA oy, AARE Hale 20%0]de PEDV #4
3 d@go o] AN Fod AAY &4 fddte AE HIG AR
2781 @A7R] oW BRIESTGE sfdo) Sx| oo} Wale o] AFH Ao
Azbol ®r AT EBRANEHEH AFE ca-PEDV(Duarte et al. 1994)9}

b

wt-PEDV ] genomic sequence AtololE Eo ZHE o7t EAste ol #HA
t}. 28, ol21 @ nucleotide MG el 2ozt AETA Aolst YRR HHst
x| @th(Duarte et al. 1994). Coussement et al.(1982)] wW=2W HAYPHog
ca-PEDVE 2942 2% 29 %0 712 £ol gt sz vebdd. a4,
o] wt-PEDVIlM REug RAxvt A Udetuvz @ AT Aoz B4dd. #
7t o2 wild type virus®t Hl i s} ca-PEDVE @A A gF538ts o] upo]2fx Ex)
= Adgn Aye fusle 585 gastgon AP wEst € Ao

Nl
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(Bernasconi et al. 1995) %% Kweon et al.(1996)2 ca-PEDVE AU & Bo] & 7
£, HY94o] #Aastd AR oR xguile NEE AR Yo ofH AT
Ae Ao dAAF a7E ZAsnA A4 4¥e FPsAT BAL 289
FARGE Fol ojE A FAE TRHA G WEC 2 AFlA AHEF PEDV
' A Aoz dEAY a8y AHFY FA FAHY AAds Y FL
A7 e gttt & Z28d WA FAEHE W dAFAe TGEHAIF
B g7 B T4 ZAAT FFAASE OdE FEAME IARFA B2 4
3 Rolelle 22AF7HHFA AestA @dth. 2y o] d A3}E ELISAY
9% o= Az A A HYJt ABT HIE AT HA HYHEFH #A
Hol A7t A &7 dE I WA G VALHE HYsrie
oldttzm Alsddh A% (1996)°] Bngule] @2 EE A WHaddrg &
o g dAste] Frte BEo] HA FRAD 5% HA A BFFEH ] FIHL
FEHJGT G A7E WAL o EAEE AE HEF 9~l° Aoz A
zt5jo] BAFNM 2/E F98 3 PEDV 4ol v HAE °]%3}°‘1 482 ¥
& 3Hch 28y 2 A FAANFAA BAE FoAF HA Evtelydd =T
A= R A7l dojgn FAGAHeR WA J5F Us AHE BA
t} o]2id A i ol PEDV tidt WIS ®Fo] X9 shA
uat A& o] ofr 2 FAHEY FF FEg Wil A7 4PE AME 4¥F
£9 %%;‘E%-E—Hl (EA4YLA A 524 FEFEAANT), PEDVA di& Hy
33 A7) Fol AFHoZ A7 B A} Alele] FEAF ABAAE HE
gaio] gt

3dztel ALY F F4E 14983FEH F 191657 71AFA ZEHY
128% 2 yetyen, =5x3F (50%), FAF (38%), dFLBEIUE (14%), 9%
7148% (13%) 2 $HAHAE (12%) 59 22 & ZEES B30 HA 2§
GAYREE EE0 7AF ZEge] 180% (153F)E "¢ ed, SAHE]
11.0% (981%F), A0 105% (756F) €22 Uewt. %4 7FET 43 23
= Agd FAY dAEel EF &%l ¢FEALeH Fo 1FY Foe FEHL
2 2o AEHNoY 5L 3FY FHEE FTol FEHA AU A2 F

Ho
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F 2AE ARG FBUAM EAUG 298 FUol 2 AANA ol
4 3ol AT 220l AEW H22 AT S8l 1 AU D oAl %
W HEE B2 ol AUEY A% JMFAN TE E oA 19 R
2 dA0H BANSE B 453 A% 1438 A AAT & Ae 3R
ok B3 oY AEANHSY A 1AFQ AF A FAASE A 7
AR E4ol ath aeyd olBe YUA A FAE §oAHAI YT Y43
5o $o gge Fe ARE BE ALLZHE A7 ek

ERAENN FAFFE #9 AT 2 ¥HAN g DYl 0dn)
FRol SoioA Y el B gtk 2y axg HA4E St EAAE
FA4A T Se® B £ g 97 Aed ol FAFFA A 4AE
UL 47t AT ERASANS FAFFE 2 AAZE EACINT AFAIY
soleisy AAEE BUY & AE Holth TAFF BN BEY AR 44
S A FAARNE A vgANE 43 92 218 Ak

2E EE SEAHE BUAd U4 Wl TET BUAE ARG B
dm 5% R, J43e g 9 e wie g2 £5%n asdes
A% 2FeE Aol seAs Fu BEeld $Ed dude 4% FEFA 7)
B3o) e ol HAHY AANE o Vst FEE SE ol Wy
ZHAEAAE ¥ FNF AA (Tolrazuril 5T 3799 T34 ol% F 9
¥ 714% TEAZ THE Aol gk 9% 4% FFAZE 1AM D
$A 5¢ A8she Aol Fom o hAse UR HFFA dFAE FFEAI)
St SAEAME @A SAHE A& FFA (Flubendazole 5)7F H7t= 1
emg oae FEAs BhY ARE Fsd UF AR dY AT A2
2 4 gtk FEAL AR ge FHE ARE 48T FPot of F 29
24 A7A 248 BALE FRAE o) ML s,
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A6F AL

A17A gAY FA WAy 557 2EF G BA
21y

Albina E, Leforban Y, Baron T, et al. 1992. An enzyme linked immunosorbent
assay (ELISA) for the detection of antibodies to the porcine reproductive and

respiratory syndrome (PRRS) virus. Ann Rech Vet 23:167-176.

Benfield DA, Nelson E, Collins JE, et al: 1992. Characterization of swine
infertility and respiratory syndrome (SIRS) virus (isolate ATCC VR-2332). J Vet
Diagn Invest 4:127-133.

Cavanagh, D. (1997). Nidovirales: a new order comprising Coronaviridae and

Arteriviridae. Archives of Virology, 142, 629-633.

Christianson, W. T., Collins, ]J. E.,, Benfield, D. A. et al, Experimental reproduction

of swine infertility and respiratory syndrome in pregnant sows. Am. J. Vet Res.,

53(4);485-488, 1992.
Christianson WT, Choi C-S, Collins JE, Molitor TW, Morrison RB, Joo H-S:
Pathogenesis of porcine reproductive and respiratory syndrome virus infection in

mid-gestation sows and fetuses. Can J Vet Res 57:262-268, 1993

Christopher-Hennings, J., Nelson, E. A, Nelson, J. K. et al, Detection of porcine

reproductive and respiratory syndrome virus in boar semen by PCR. J. Clin

-156-



Microbiol., 33:1730-1734, 1995.

Collins, ]J. E. Benfield, D. A., Christianson, W. T. et al, Isolation of swine
infertility and respiratory syndrome (isolate ATCC VR-2332) in North America
and experimental reproduction of the disease in gnotobiotic pigs. J. Vet. Diagn.

Invest., 4:117-126, 1992

Conzelmann KK, Visser N, van Woensel P, Thiel HJ: 1993, Molecular
characterization of porcine reproductive and respiratory syndrome virus, a

member of the Arterivirus group. Virology 193:329-339.

Dee, S., Joo, H. S., Pijoan, C., Control of porcine reproductive and respiratory
syndrome virus transmission: handling infected seedstock. Compend. Cont Ed,

16(7):927-933, 1994.

Gagnon CA, Dea S: Differentiation between porcine reproduétive and respiratory
syndrome virus isolates by restriction fragment length polymorphism of their

ORFs 6 and 7 genes. Can J Vet Res 62:110-116, 1998

Goyal, S. M., porcine reproductive and respiratory syndrome; review article, J.

Vet. Diagn. Invest., 5:656-664, 1993.
Halbur, P. G., Paul, P. S, Frey, M. L. et al, Comparison of the pathogenecity two
US porcine reproductive and respiratory syndrome virus isolates with that of the

Lelystad virus. Vet. Pathol., 32:648-660, 1995a. -

Halbur, P. G., Miller, L. D., Paul, P. S. et al, Immunohistochemical identification

of porcine reproductive and respiratory syndrome virus(PRRSV) antigen in the

-157-



heart and lymphoid system of three week old colostrum-deprived pigs. Vet
Pathol., 32:200-204, 1995b.

Halbur, P. G, Paul, P.. S, Frey, M. L. et al, Comparison of the antigen
distribution of two US porcine reproductive and respiratory syndrome virus

isolates with that of the Lelystad virus. Vet. Pathol., 33:159-170, 1996.

Hooper SA, White MEC, Twiddy N: 1992, An outbreak of blue-eared pig disease
(porcine reproductive and respiratory syndrome) in four pig herds in Great

Britain. Vet Rec 131:140-144

Kweon, C-H, Kwon, B-]J, Lee, H-J et al, Isolation of porcine reproductive and
respiratory syndrome virus(PRRSV) in Korea. Korean. J. Vet. Res., .34(1)177-83,
1994.

Kim HS, Kwang. ], Yoon 1IJ, et al: 1993, Enhanced replication of porcine
reproductive and respiratory syndrome (PRRS) virus in a homogeneous

subpopulation of MA-104 cell line. Arch Virol 133:477-483.

Lager KM, Halbur PG: Gross. and microscopic lesions in porcine fetuses infected

with porcine reproductive and respiratory syndrome virus. J Vet Diagn Invest

8:275-282, 1996

Larocheile, R., Mardassi, H., Dea, S. et al, Detection of porcine reproductive and
respiratory syndrome virus in cell cultures, and formalin-fixed tissues by in situ
hybridization using a digoxigenin-labeled probe. J. Vet. Diagn. Invest, 8:3-10,
1996.

-158-



Mardassi, H., Wilson, L., Mounir, S. et al, Detection of porcine reproductive and
respiratory syndrome virus and efficient differentiation between canadian and
euroupean strains by reverse transcription and PCR amplication. J. Clin

Microbiol., 32:2197-2203, 1994.

Mengeling WL, Lager KM, Vorwald AC: Temporal characterization of
transplacental infection of porcine fetuses with porcine reproductive and

respiratory syndrome virus. Am J Vet Res 55:1391-1398, 1994

Meulenberg, J. J. M., Hulst, M. M., De Meuer, E. ], Moonen, P. L. J. M., Den
Besten, A., De Kluyver, E. P, Wensvoort, G. and Moormann, R. J. M. (1993).
Lelystad virus, the causative agent of porcine epidemic abortion and respiratory

syndrome (PEARS), is related to LDV and EAV. Virology, 192, 62-72.

Meulenberg JJM, Petersen-Den Besten A, De Kluyver EP, et al: 1995,
Characterization of proteins encoded by ORFs 2 to 7 of Lelystad virus. Virology
206:155-163.

Molitor, T., Immune response to PRRS virus. Proceedings A D. Leman Swine

Conference, 49-50, 1993.

Morrison RB, Collins JE, Harris L, et al.: 1992. Serologic evidence incriminating a
recently isolated virus (ATCC VR-2332) as the cause of swine infertility and
respiratory syndrome (SIRS). J Vet Diagn Invest 4:186-188.

Nelson EA, Christopher-Hennings J, Drew T, et al.: 1993, Differentiation of U.S.

and European isolates of porcine reproductive and respiratory syndrome virus by

monoclonal antibodies. J Clin Microbiol 31:3184-3189.

-159-



Plagemann, P. G. W. (1996). Lactate dehydrogenase-elevating virus and related
viruses. In: Field Virology, Vol. 2, 1st Edit.,, B. N. Fields, D. M. Knipe, P. M.
Howley, Eds., Lippincott-Raven Publishers, Philadelphia, pp. 1105-1120.

Prieto, C., Suarez, P., Bautista, J. M. et al, Semen changes in boars after
experimental infection with porcine reproductive and respiratory

syndrome(PRRSV) virus. Theriogenol., 45:383-395, 1996.

Reeth, K. V., Nauwynck, H., Penseart, M., Dual infection of feeder pigs porcine
reproductive and respiratory syndrome virus followed by porcine respiratory

coronavirus or swine influenza virus: a clinical virological study. Vet. Microbiol.,

48:325-335, 1996.

Rossow, K. D., Morrison, R. B, Goyal, S. M. et al, Lymph node lesions in
neonatal pigs congenitally exposed to porcine reproductive and respiratory

syndrome virus. J. Vet Diagn Invest, 6:368-371, 1994a.

Rossow, K. D, Collins, ]J. E, Goyal, S. M. et al, Pathogenesis of porcine
reproductive and respiratory syndrome virus infection in gnotobiotic pigs. Vet

Pathol., 32:361-373, 1995.
Suarez, P., Zardoya, R., Prieto, C. et al, Direct detection of the porcine
reproductive and respiratory syndrome(PRRS) virus by reverse polymerase

reaction(RT-PCR). Arch Virol., 135: 89-99, 1994.

Sur, J-H, Cooper, V. L., Galeota, J. A. et al, In vivo detection of porcine

reproductive and respiratory syndrome RNA by in situ hybridization at different

-160-



times postinfection. J. Clin. Microbiol., 34:2280-2286, 1996.

Wensvoort, G., Terpstra, C., Pol J. M. A. et al, Mystery swine disease in the
Netherlands: the isolation of Lelystad virus. Vet @. 13:121-130, 1991.

Wesley RD, Mengeling WL, Lager KM, Clouser DF, Landgraf JG, Frey ML:
Differentiation of a porcine reproductive and respiratory syndrome virus vaccine
strain from North American field strains by restriction fragment length

polymorphism analysis of ORF 5. J Vet Diagn Invest 10:140-144, 1998

Yeager, M. ]., Prieve, T. Cillins, J. et al, Evidence for the transmission of
porcine reproductive and respiratory syndrome(PRRS) virus in boar semen. Swine

health and production, 1(5):7-9, 1993.

Yoon IJ, Joo HS, Christianson WT, et al.: 1992. An indirect fluorescent antibody
test for the detection of antibody to swine infertility and respiratory syndrome

virus in swine sera. J Vet Diagn Invest 4:144-147.

Yoon, I. ], Joo, H. S., Christianson, W. T., Persistent and contact infection in
nursery pigs experimentally infected with porcine reproductive and respiratory

syndrome virus. Swine health and production, 1(4):6-9, 1993.

Zeman, D., Neiger, R., Yeager, M. et al, Laboratory investigation of PRRS virus
infection in three swine herds. J. Vet Diagn Invést., 55522—528, 1993.

Zimmerman, J., Swenson, S L., Will, R. W. et al, Transmission of PRRS virus.

Proceedings A. D. Leman Swine Conference, 51-52, 1993.

-161-



A 22 AA Z2yvtolg| X ZEd A FAZZ Y

Bay W. W. Doyle L. P., Hutchings L. M.(1951) : The pathology and

symptomatology of transmissible gastroenteritis. Am. J Vet. Res. 12, 215-218.

Bridgen A., Duart M., Tobler K., Laude H Ackermann M.(1993a) : Sequence
determination of nucleocapsid protein gene of the porcine epidemic diarrhea virus
confirms that this virus is a coronavirus related to human coronavirué 229E and

porcine transmissible gastroenteriﬁs virus. J. Gen. Virol. 74, 1795-1804.

Brown H. H., Moon H. W.(1979) : Localization and activities of lysosomal
enzymes in jejunal and ileal epithelial cells of the young pig. Am. J. Vet. Res. 40,
1573-1577.

Caul E. O. Egglestone S. 1(1977) : Further studies on human enteric
coronaviruses. Arch. Virol. 54, 107-117.

Cavajal A., Lanza I, Diego R., Rubio P, Carmenes P.(1995) : Evaluation of a
blocking ELISA using monoclonal antibodies for the detection of porcine epidemic

diarrhea virus and its antibodies. J. Vet. Diagn. Invest. 7, 60-64.
Cavajal A., Lanza I.,, Diego R., Rubio P, Carmenes P.(1995) : Seroprevalence of

Porcine Epidemic Diarrhea Virus(PEDV) Infection in Breeding Swine Farms of

Castilla Y L on(SPAIN). Europ. Soc. Vet. Virol. 455-4509,

Chasey D., Cartwright S. F.(1978) : Virus-like particles associated with porcine
epidemic diarrhea. Res. Vet. Sci. 25, 255-256.

-162-



Coussement W., Ducatelle R., Debouck P. Hoorens, J.(1982) : Pathology of
experimental CV777 coronavirus enteritis in piglets. 1. Histological and

histochemical study. Vet. Pathol. 19, 46-56.

Cox E., Hooyberghs J. Pensaert M. B.(1990) : Sites of replication of a porcine
respiratory coronavirus related to transmissible gastroenteritis virus. Res. Vet.

Sci. 48, 165-169.

Curzio B., Franco G., Anna U, Kristien V. R., Mathias A., Andreas P.(1995) :
Experimental infection of gnotobiotic piglets with a cell culture adapted PEDV:
Clinical, Histopathological and Immunohistochemical findings. Europ. Soc. Virol.

19, 542-546.

Dea S., Roy R. S, Begin M. E.(1980) : Bovine coronavirus isolation and

cultivation in continuous cell lines. Am. J. Vet. Res. 41, 30-38.

Dea S., Vaillancourt Y. J., Elazhary Y., Martineau G. P.(1985) : An outbreak of
diarrhea in piglets caused by a coronavirus antigenically distinct from

transmissible gastroenteritis virus. Can. Vet. J. 26, 108-111.

Debouck P., Pensaert M. B.(1980) : Experimental infection of pigs with a new
porcine enteric coronavirus, CV777. Am. J. Vet. Res. 41, 219-223.

Debouck P., Pensaert M., Coussement W.(1981) : The pathogenesis of an enteric

infection in pigs, experimentally induced by the coronavirus-like agent, CV777.

Vet. Microbiol., 6, 157-167.

-163-



Debouck P.(1982) : Prevalence of the porcine epidemic diarrhea(PED) virus in the
pig population of different countries. p.53. Proc. 7th Int. Congr. Pig Vet. Sco.,

Mexico City.

Derrick K. S.(1973) : Quantative assay for plant viruses using serologically

specific electron microscopy. Virology 56, 652-653.

Doyle I. P., Hutchings L. M.(1946) : A transmissible gastroenteritis in pigs, J.
Am. Vet. Med. Assoc. 108, 257-250.

Duarte M., Gelfi J., Lambert P., Passchaert D., Laude H.(1993b).: Genomic
organization of porcine epidemic diarthea virus(PEDV). In  coronaviruses:
Molecular Biology and Virus-Host Interactions, pp. 55-60. Edited by H. Laude
and J. F. V. Vautherot,, New York: Plenum Press.

Duarte M., Tobler K., Bridgen A., Rasschaert D., Ackermann M., Laude H.(1994)
: Sequence analysis of the porcine epidemic diarrhea virus genome between the

nucleocapsid and spike protein genes reveals a polymorphic ORF. Virology. 198,

466-476.

Ducatelle R., Coussement W. Debouck P. Hoorens J].(1982) @ Pathology of

experimental CV777 coronavirus enteritis in piglets. II. Electron -microscopic

study. Vet. Pathol. 19, 57-60.
Egberink H. F., Ederveen ]., Callebaut P., Horzinek M. C.(1988) : Characterization

of the structural proteins of porcine epizootic diarrhea virus, strain CV 777. Am.

J. Vet. Res. 49(8), 1320-1324.

-164-



Eicholz A., Crane R. K.(1965) : Studies on the organization of the brush border
in intestinal epithelial cells. I. Tris-disruption of isolated hamster brush border

and density gradient separation of fractions. J. Cell. Biol. 26, 687-691.

Florence G. Burleson, Thomas M. Chambers, Danny L. Wiedbrauk(1992)
Virology, A Laboratory Manual, New York, Academic Press, 53-61.

Have P., Moving V. Svasson V. Uttenthal A., Bloch B.(1992) : Coronavirus
infection in mink(Mustela vison). Serological evidence of infection with
coronavirus related to transmissible gastroenteritis virus and epidemic diarrhea

virus. Vet. Microbiol. 31, 1-10.

Hofmann M. Robert W.(1988) : Propagation of the virus of porcine epidemic
diarrhea in cell cultures. J. Clin. Microbiol. 26, 2235-2239.

Hooper B. E., Haeltman E. 0.(1966) : Growth of transmissible gastroenteritis

virus in young pigs. Am. J. Vet. Res. 27, 286-291.

Hooper B. E., Haelterman E. O.(1969) : Lesions of the gastrointestinal tract of

pigs infected with transmissible gastroenteritis. Can. J. Comp. Med. 33, 29-36.

Horvath I, Mocsari E.(1981) : Ultrastructural changes in the small intestinal
epithelium of suckling pigs affected with a transmissible gastroenteritis{( TGE)-like

disease. Arch. Virol. 68, 103-113.
Keenan K. P, Jervis H. R., Marchwicki R. H, Binn L. N.(1976) : Intestinal

infection of neonatal dogs with canine coronavirus 1-71: Studies by virologic,

histologic, histochemical and immunofluorescent techniques. Am. J. Vet. Res. 37,

-165-



247-256.

Knuchel M., Ackermann- M., : Muller H. K., Kihm U.(1992) : An ELISA for
detection of antibodies against porcine epidemic diarrhea virus based on the

specific solubility of the viral surface glycoprotien. Vet. Microbiol. -32, 117-134.

Kusanagi K., Kuwahara H. Katoh T. Nunoya T., Ishikawa Y., Samejima T,
Tajima M.(1992) : .Isolation and serial propagation of porcine epidemic didrrhea
virus in cell cultures and partial characterization of the isolate. J. Vet. Med. Sci.

54(2), 313-318.

Kweon C. H, Kwon B. J, Jung T. S, Kee Y. ], Hur D. H, Hwang E. K., Rhee
J. C., An S.-H.(1993) : Isolation -of porcine epidemic diarrhea virus(PEDV) in
Korea. Kor. J. Vet. Res. 33(2), 249-254.

Kweon C. H., Kwon B. J, Kang" Y. B, An S. H.(1994) : Cell adaptation of
KPEDV-9 and serological survey on porcine epidemic diarthea virus(PEDV)
infection in Korea. Kor. J. Vet. Res. 34(2), 321-326.

Kweon C. H, Lee ]J. G, Kang Y. B, Jang G. H., Kweon G. O., Hah W, Lee O.
H, C. Chae(1996) : Field trial of attenuated porcine epidemic  diarrhea
virus{tKPEDV-9) as vaccine, Proceedings of the 14th IPVS Congress, Bologna,

Italy, 91, 7-10.
Kweon C. H, Lee J. G, Han M. G, Kang Y. B.(1997) : Rapid diagnosis of

porcine epidemic -diarrhea virus infection -by polymerase chain reaction.. J. Vet.

Med. Sci. 59(3), 231-232.

-166-



Morin M. Morehouse L. G., Solorzana R. F., Olson L. D.(1973) : Transmissible
gastroenteritis in feeder swine! clinical, immunofluorescence and histopathological

observations. Can. J. Comp. Med. 37, 239-248.

Overton J. R., Eicholz A, Crane R. K.(1965) : Studies on the organization of the
brush border in intestinal cells. II. Fine structure of fractions of tris-disrupted

hamster brush border. J. Cell. Biol. 26, 693-706.

Pensaert M. B., Haelterman E.'O., Burnstein T.(1968) : Diagnosis of transmissible

gastroenteritis in pigs by means of immunofluorescece. Can. J. Comp. Med. 32,

555-561.

Pensaert M., Haelterman E. O., Burnstein T.(1970) : Transmissible gastroenteritis

of swine: virus-intestinal cell interactions. Arch Gesamte Virusforsch. 31,

321-334.

Pensaert M. B., Debouck P.(1978) : A new coronavirus-like ‘particle associated
with diarrhea in swine. Arch. Virol. 58, 243-247.

Pensaert M. B., Debouck P. Reynolds D. J.(1981) : An immune electron
microscopic and immunofluorescent study on the antigenic relationship between
the coronavirus-like agent, CV777, and several coronaviruses. Arch. Virol. 68(1),

45-52.

Pensaert M. B.(1989) : Porcine epidemic diarrhea virus. In: Virus infections of
porcines(ed MB. Pensaert)) pp 167-176, Elsevier Science Publishers B.V.,
Amsterdam, Oxford, New York, Tokyo.

-167-



Pijpers A., van Nieuwstadt A. P., Terpstra C., Verheijden J. H. M.(1993) :
Porcine epidemic diarrhea virus as a cause of persistent diarthea in a herd of

breeding and finishing pigs. Vet. Rec. 132, 129-131.

Pomeroy K: A., Patel B. L, Larsen C. T. Pomeroy B. S$.(1978) : Combined
immunofluorescence and transmission electron microscopic studies of sequential

intestinal samples from turkey embryos and poults infected with turkey enteritis

coronavirus. Am. J. Vet. Res. 39, 1348-1354.

Pospishil A., Hess R. G., Bachmann P. A.(1981) : Light microscopic and
ultrahistology of intestinal changes in pig infected with epizootic diarrhea
virus(EDV): comparison with transmissible gastroenteritis(TGE) virus and porcine

rotavirus infections. Zentralblatt fur Veterinarmedizin, B, 28, 564-577.

Rottier P. J. M, Spaan W. J. M, Horzinek M. C.(1981) :Translation of three
mouse hepatitis virus virus strain A subgenomic RNA’s in Xenopus laevis

oocytes. J. Gen. Virol. 38, 20-26.
Saif L. ], Bohl E. H, Kohler E. M., Hughes J. H.(1977) : Immune electron
microscopy of transmissible gastroenteritis virus and rotavirus(rotavirus-like

agent of swine). Am. J. Vet. Res. 38(1), 13-20.

Spaan W., Cavanagh D., Horzinek M. C.(1988) : Coronaviruses: structure and
genome expression. J. Gen. Virol. 69, 2939-2952.

Sturman L. S., Holmes K. V.(1983) : The molecular biology of coronaviruses.

Adv. Virus Res, 28, 35-112.

-168-



Sturman L. S., Ricard C. S., Holmes K. V.(1985) : Proteolytic cleavage of the E2
glycoprotein of murine coronavirus: activation of cell~fusing activity of virions by
trypsin and separation of two different 90K cleavage fragments. J. Virol. 56,

904-911.

Sueyoshi M., Tsuda T., Yamazaki K. Yoshida K., Nakazawa M. Sato K,
Minami T., Iwashita K., Watanabe M. Suzuki Y., Mori M.(1995) : An
immunohistochemical investigation of porcine epidemic diarrhea. J. Comp. Pathol.

113, 59-67.

Takeuchi A., Binn L. N, Jervis H. R., Keenan K. P., Hildebrand P. K, Valas T.
R. B, Bland F. F.(1976) : Electron microscope study of.experimental enteric

infection in neonatal dogs with a canine coronavirus. Lab. Invest. 34, 539-5409.

Takahashi K., Okada K., Ohshima K.(1983) : An outbreak of swine diarrhea of a
new-type associated with coronavirus-like particles in Japan. Jpn. J. Vet. Sci. 45,

829-832.

Tobler K., Ackermann M.(1996) : Identification and characterization of new and
unknown coronaviruses using RT-PCR and degenerate primers. Schweiz. Arch.

Tierheilkd. 138(2), 80-86.
Trapp A. L., Sanger V. L., Stainaker E.(1966) : Lesions of the small intestinal
mucosa in transmissible gastroenteritis-infected germ free pigs. Am. J. Vet. Res.

27, 1695-1702.

Turgeon D. C., Morrin M., Jolette ], Higgins R., Marsolais G., Franco E.

D.(1981) : Coronavirus-like particles associated with diarrhea in baby pigs in

-169-



Quebec. Can. Vet. J. 21, 100-101.

Tyrell D. A., Almeida J. D, Berry D. M. et al.(1968) : Coronaviruses. Nature.
220, 650.

Tyrell D. A, Almeida J. D., Cunninham C. H., Downdle W. R., Hofstad M. S.,
Mcintosh K., Tajima M., Zakstelskays L. Y., Easterday B. C., Kapikian A.(1975) :

Coronaviridae. Intervirology. 5, 76-82.

Utiger A., Rosskopf M. Guscetti F., Ackermann M.(1993) : Preliminary
characterization of a monoclonal antibody specific for a viral 27kDa glycoprotien

family synthesized in porcine epidemic diarrhea virus infected cells. Adv. Exp.

Med. Biol. 342, 197-202.

Van Nieuwstadt A. P, Comnelissen J. B. W. J., Vreeswijk J.(1988) : Solid phase
immune electron microscopy for diagnosis of transmissible gastroenteritis in pigs.

Res. Vet. Sci.. 44, 286-294.

Wood 1. N.(1977) : An apparently new syndrome of porcine epidemic diarrhea.

Vet. Rec. 100, 243-244.

Wood 1. N.(1979) : Transmissible gastroenteritis and epidemic diarrhea of pigs.
Br. Vet. J. 135, 305-314.

Zhou Y. L., Ederveen J., Egberink H., Pensaert M., Horzinek M. C.(1988) :

Porcine epidemic diarrhea virus(CV777) and feline infectious peritonitis

virus(FIPV) are antigenically related. Arch. Virol. 102, 63-71.

-170-



A3 A g9 ARY FAL JF YAR JNAEA
AWl WAZZ 1Y |

Boulanger A, A De Jesus, De Araujo, E Sogbe, V Utrera, D Herrera and G
Pappaterra(1994). Efficacy of toltrazuril(BaycoxR) in the prevention of coccidial
diarrhea in piglets in venezuela. Proceedings of the 13th IPVS Congress,

Bangkok. Thailand. p 258.

Eom and Rim(1992). Natural infections of Asian Taenia saginata metacestodes in

the livers of Korean domestic pigs. 71 & &8&A]. #130¥ Al1%. pp 15~20.

Leman, AD, BE Straw, WL Mengeling, S D’Allaire and DI Taylor(1992).

Diseases of swine. 7th ed. lowa State University Press. pp 660~664.

Madsen, P, Sv Aa Henriksen and K Larsen(1994). Efficacy of Baycox on
Isospora suis coccidiosis in piglets - A pilot study. Proceedings of the 13th IPVS

Congress, Bangkok, Thailand. p 366

Martineau, GP, J] Menard, H Carabi, A Villeneuve and G Dumase(1994). Strategic
control of porcine coccidiosis with toltrazuril. Proceedings of the 13th IPVS

Congress, Bangkok, Thailand. p 243.
Mundt, HC and A Haberkorn(1990). Proc 11 the IPVS Congree. p 325.

Zau. A4S AAE. FE HAAs5(1989). A2 7ids F=F9 H#HA WRIAE
ZEAd AFY 2AL FFYTFRATGE A 13(1) 15~19.

-171-



A+3. 495(1989). AF=o] UolA ToxoplasmaId AL X A AF 1. HA. 2
dol R AKAHHA oA Toxoplasma@ AL X whsle], dig4283] A,
29(3) 333~342.

F5%(1989). =Wl X 2] Sarcocystis #E 3 Sarcocystiswhd®] Ao &3 dF
tf 3= 2 813 x|, 29(3) 325~331. '

R
ofl
din

. 353 FFE(1989). ELISAS o 8% 9% SxZazauge 27) 2gd
§t AT gt g3 =], 29(4) 567 ~575.

e
rol

AFE =S FFAA9D. FEFE At g HA WENES ALY EEe
g3] =], 31(4) 509~513.

-172-



	돼지의 생산성 향상을 위한 바이러스 및 기생충성 질병 방역대책

	요약문
	목차
	제 1 장 서론
	제 1 절 연구 개발의 목적과 중요성
	제 2 절 연구내용과 범위

	제 2 장 돼지의 돼지 생식기 호흡기 증후군 방제 프로그램
	제 1 절 서론
	제 2 절 재료 및 방법
	1. 국내분리 돼지 생식기 호흡기 증후군 바이러스의 특성
	2. 돼지 생식기 호흡기 증후군에 대한 ELISA 와 간접형광항체검사의 비교
	3. ELIASA를 이용한 국내 모돈에서의 돼지 생식기 호흡군 바이러스 감염률 조사
	4. 자연감염된 자돈의 폐장에서 조직내 교잡법을 이용한 돼지 생식기 호흡기바이러스의 조직내 분포양상
	5. 국내분리 돼지 생식기 호흡기 증후군 바이러스를 접종한 자돈에서 면역조직화학법 및 조직내 교잡법을 이용한 경시적인 바이러스의 분포양상에 관한 연구
	6. 자연감염된 유산된 태자에서 돼지 생식기 호흡기 증후군 바이러스의 분포
	7. 국내 분리 돼지 생식기 호흡기 증후군 바이러스의 임신말기 모돈에서의 병원성 실험

	제 3 절 결과와 고찰
	1. 국내분리 돼지 생식기 호흡기 증후군 바이러스의 특성
	2. 돼지 생식기 호흡기 증후군에 대한 ELISA 와 간접형광항체검사의 비교
	3. ELlSA를 이용한 국내 모돈에서의 돼지 생식기 호흡군 바이러스 감염률 조사
	4. 자연감염된 자돈의 폐장에서 조직내 교잡법을 이용한 돼지 생식기 호흡기바이러스의 조직내 분포양상
	5. 국내분리 돼지 생식기 호흡기 증후군 바이러스를 접종한 자돈에서 면역조직화학법 및 조직내 교잡법을 이용한 경시적인 바이러스의 분포양상에 관한 연구
	6. 자연감염된 유산된 태자에서 돼지 생식기 호흡기 증후군 바이러스의 분포
	7. 국내 분리 돼지 생식기 호흡기 증후군 바이러스의 임신말기 모돈에서의 병원성 실험


	제 3 장 돼지 코로나바이러스 감염에 대한 방제프로그램
	제 1 절 서론
	제 2 절 재료 및 방법
	1. 하리자돈의 돼지설사병 바이러스의 항체가 조사 및 항원의 검출
	2. 간접형광현미경에 의한 돼지유행성 돼지설사병의 진단법
	3. 자돈에 대한 새로운 PEDV 분리주의 감염실험
	4. PEDV 의 RT-PCR 진단법의 확립
	5. 경구투여용 백신의 안전성 및 유효성 검정

	제 3 절 결과와 고찰
	1. 하리자돈의 돼지설사병 바이러스의 항체가 조사 및 항원의 검출
	2. 간접형광현미경에 의한 돼지유행성 돼지설사병의 진단법
	3. 자돈에 대한 새로운 PEDV 분리주의 감염실험
	4. PEDV 의 RT-PCR 진단법의 확립
	5. 경구투여용 백신의 안전성 및 유효성 검정


	제 4 장 돼지의 생산성 향상을 위한 내외부 기생충성 질병의 방제프로그램
	제 1 절 서론
	1. 돼지의 기생충성 질병
	2. 돼지의 기생충성 질병의 방제를 위한 연구 목적

	제 2 절 재료 및 방법
	1. 돼지 기생충의 분포조사
	2. 돼지 기생충의 구충효능시험

	제 3 절 결과와 고찰
	1. 국내 사육 돼지의 기생충 분포조사
	2. 돼지 기생충 구충제 치료 실험


	제 5 장 연구개발 결과 및 활용에 대한 건의
	제 6 장 인용문헌
	제 1 절 돼지의 돼지 생식기 호홉기 증후군 방제 프로그램
	제 2 절 돼지 코로나바이러스 감염에 대한 방제프로그램
	제 3 절 돼지의 생산성 향상을 위한 내외부 기생충성 질병의 방제프로그램



