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A A A7)

A o]FHA wolH 29 HE

A 7=t

£

al o

R

DEESE

o701 s At FaEA A Bt o|FHA TheAel e BMAA
HA A HEZxle]#]X(porcine endogenous retrovirus; PERV), SA| A§27]
387] =37  wvlo]#)X(porcine reproductive and respiratory  syndrome
virus; PRRSV), A E¥ 7+ nlo]#|X(swine hepatitis E virus; SHEV), =]A]
H=Zvlol#H 2 28 (porcine circovirus type 2; PCV-2) @ =z =3 34

T 2nlo]# 2 (porcine  lymphotropic  herpesvirus; PLHV)Q A4 A7) W

e S-S FRlstua & ATE SRSk AFAS 1 e A ==
Zote 7079 A A 2 Ay 23S o R W2 AHAke 3
Z 3 A2 A8 (polymerase chain  reaction; PCR)S F3stgon =& 1
HAA Y BY A8S dolr 1z PRRSV, SHEV % PCV-29] that W x235}s}
A AT

3



7079 A 9 ] tigk PCR A4 23, PERVE 70¢(100%), PLHVE 47
(671%), PRRSVE  64(86%), SHEVE 59(7.1%), PCV-2&  294(2.9%)°lA
FANES JER AT HgxA s B ufoleiae] EXE FRIsY £
A¥, 34 2 149 dAhzACA 272t PRRSVSE PCV-2 &0 AZEHoH
Jhe T2 BTG FHldd AR Az Ul SXAME AxFoA F4
S eI

AT 2 =AY AE8A7] W ZAAR]D o]FHE Hlelgl~E PERV,
PLHV, PRRSV, SHEV % PCV-2 02 HEHJoH o|F 8
A Al ZAAE olFAd BAA AlolE 9% VRARE 8E F US A=

NEESN=S

(

[e3
S

H

o]o

FA0l A By AEuolelz, A A4 557 FFE dlelelz, A EY
o vlolelzs, s Malelels 28, A YxT AshyY Sizalolel,
Ok, AT, FREEQYNE, R8s
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A2 Age) w1y 28 ARE 9% AFSFUOR B 24 Q¥ 4E

S L ok Ty A7) wofAke] b odAtel Blske

-

0%

2]
Z77]0] 2l (xenotransplantation) &+ A ly
AUk o]FZ 70142 o] AT Ao Fgel A& ola Bad wet HH A7
719 50l 7hset T FEe ALt 2
71ol4el wE AWl HAasS vwde WAE F U= AHel UthBoneva T,
2001; Magre =, 2003). Z&v} M2 & =zte] AHAAA xlold wlE WY
48 3 o]FH A(xenozoonosis)d] fdf/do]l EAsaL o] LrtstET|= o}
2 TAAEY el Fol e Aot Boneva &, 2001).
o|FH710o1A ] e TATEREA HAE A wE s 2 o
A Bom Al FHo] itk BAES A, B A7) 9 FHe ARl
T3 vtk g8 =l Hist HiAe WY AAVE AR fAksE HAE
83 A7)o)2 AFrt 23S Wk Itk (Magre %, 2003; Sachs, 1994).
o]FZA7]ol A HEet thFHI U= tiEAQ] BlolB =g A H A Wl
g E&Zulo]# ~(porcine endogenous retrovirus; PERV)E T2 =9 A
dEZutolejzet piRZARE A fAA el AdEe] ZEutoleX(provirus)
2 EAS UckBlusch 5, 2002 Lower 5, 1996). e =iA] AEFelA
AZ¥ PERVE  Retroviridae, Gammaretrovirus%olw, nlolglx  HPA+Y
Fejstd BRAeEZE C¥el £3kBlusch T, 2002 #H 5, 2004). C3
PERVZolA subgroup A, B 2 A} Co AZF3FA NIH (the National
Institutes of Health)s2 A2l AEZFe Aol e Aoz I#HA
(Le Tissier &, 1997, Magre &, 2003; Takeuchi &, 1998). Wilson %
(1998, 2000) AbgHrel MEF0 293, Hela, Hep2 ¥ HT1080014 PREVS
ZAE gRletAdth Martin 5(2000)2 AP A (umbilical veins) % EA)

W (saphenous veins) 2 EZRE  E#H WHIAEF(human endothelial cells) 2}

i

2
N
L
o
=X
ki

st

o



Abgel E3FEAE  (human vascular fibroblast)old ¥ wlo]g]=e] IS
B3kt

Hx A7) 357 =3 vlo]#]X(porcine reproductive and respiratory
syndrome virus; PRRSV)+  Arteriviridae, Arterivirus$o] <3t ©d7l=e]
A% RNA wtolgfzoltt. e A AR =X Z2A o] dow e we
TO FHOEE 357 T4 E EY R Ee ey 4 Sol ¢EA

AHBenfield &, 1999). PRRSVE #49 & <5 AYd A7|7F EA8hY A

o2E vl Ao WA Al FE adte tEFHQ ulol#olth(Rossow,
1998). Abgkfrell Aol tid A3 A4 o obd Hid wh glou Hixe] F2
B mtolg & ShUR o]FA7I0l HeoblME EAA E AeR FAHHA

A tHFishman¥} Patience, 2004).

E¥ t9e F2 FYokrlo}, saobrlel, ol % A A Follx A sh=
nlolE 24 Adolth. TAE Al EWoz uwjEd wpolyie S5 L9H o
AT Ad=y FA FYA 7Fd(acute icteric hepatitis)S it AlgRALe]
AR HEO| 93+ #AE9e =EtHAggarwal?t Krawczynski, 2000). Lubzo=g
APEES 06% olstE W Holu AR AHfole B%7HA SUtEE &
Aom  EAANA Holz FHAZEE Thsd zoE dHA  UrHAggarwal#
Krawczynski, 2000; Worm %, 2002). Meng $(1997)& =HX|oA Al E¥
7t wpolH =9 A= e tigh Ao wARSSHH AR nlo]#i e} ORF2
2 ORF3 #3127} & 4&4ds Hole nlolgiE HEE Risiglon olF A
E& 7t wlo]2]X(swine hepatitis E virus; SHEV)E &3t}

A A FZEle]E 2 2¥(porcine circovirus type 2, PCV-2)-&  Circoviridae,
Circovirus&ll &3t ©97iee] 24 DNA #loje|zelth 1990 $9F 915

= TTOE ge olf AwcA FEEHULH 7|EY M Intoly =

<

[e)
RS

Aol

N

% 557 343
She #4%, 9A 540l HE goldtel PCV-28 WHSItiamel
1998; Meehan &, 1998). £ Hlolgles F2 4~8F% o|f A=dlA oFF

A4 amA

[ea
)

o

olN

S H(postweaning multisystemic wasting syndrome; PMWS)2]
8 PAANE A AARNCE WS Yo FE Bk 4A4F AAH £42
of718tar Utk HT Hattermann S$(2004)2 AdAFH oz Alghfa A|EFO 74

AlA wleF ZF 293, Hela, Hep2, RH % Chang liver cellsollA] PCV-2¢] a4}

i

~

o



AEdHem, o] F 293 E Hep2 MEFoAAE HIA| AZAEZFE o] &3 uliga=
2] Ml XA 8 3 cytopathogenic effect; CPE)S 321313 th.

2] "= 3 3] znlo]#i X (porcine  lymphotropic  herpesvirus; PLHV)&
Ehlers 519991 3] A& HE¥ol PLHV type 1 (PLHV-1D% PLHV
type 2 (PLHV-2)2 ®FHAoH, HZ PLHV type 3 (PLHV-3)7F 4#4 Stk
(Chmielewicz 5, 2003). 71°]4 & WHsHy HAEL Folgs HHOE Foixje]
HAY S Asir7le &< HAsks A< Frlo|Add Ao g ojF gHug

214 Aoll(posttransplant  lymphoproliferative  disorder; PTLD)7} Ut}
Al A B AW Epstein-Barr virus (EBV)7}F & A2 &3t F2)3
B "zl upelgixrt EAistal 5ol FRIsATHSetsuda 5, 1999). PLHV=
Herpesviridae, GammaherpesvirusZ22 Aol EBV 2 human herpesvirus 83
FERE THAE Aoz dEA Ao HE HX9 28 E7]A E(hematopoietic
stem cell) FFol2 Al WG o]A% Hxg F2A4 A A PLHV-1°] A=
= AHGoltz &, 2002).

A AT oA HoklN 1F AR 3
Atgholl Al dak 91380l e o|FA el 7P EAIA
o]FHY wlolH2E AHRHOE A &

L7 e Aotk B Ae HRA9] A AT W AR olFHG kel
AZ AR} A YF ulola=9 %

HArel y|zxAlg 2 8351}l S35k}

offt
i
fru
N
o

E
=
%0,
o

U



AFAY U FE RN E5802 Z3E 0F AAY da D AT
A Aol Felshdth Ba 2 AT 2HEe A AF YRIEL LE}
A4 gxol wel Beshel naalgch

AT da 2 AT 2L ATAE VFLRE GRS FES 0% T 4T
T2ddg Ao AT Lubdd A2 Wy wet gt Il & 3m
Fate] hematoxylin and eosin (H&E) @GS AAjstyoH,

1) AL AlRO| SA 55

RNA #}e]#229l PERV, PRRSV ¥ SHEVC] Wit J@AAZTFaAL A0S
(reverse transcriptase—polymerase chain reactiony RT-PCR)¥ DNA #Hlo]&2:¢]
PCV-2 % PLHVeYl ®hd Z=gaALAY S (polymerase chain reaction;
PCR)E AAsSH. #34 AALE flste] 70T ¥ 2ad da 5 A7



ZZeol dXE AFH3Fe] DNase RNase free distilled water (Invitrogen,
USA)9F 1110 HI1&=2 E¢ete] ddsA ] & FFdS o] &3ttt

DNAZFZS  G-spin'™  DNA  extraction kit (NtRON  biotechnology,
Korea)E ©]&3ldth Al89 45 200uo] G-buffer 400u& & £33 o
70CoA 1087t WAt binding buffer 4000 A7}ske]  columnel] 800
2 12,000rpmoll Al 183 AR ATE collection tubedll o#EH g
AASL 5000e] washing buffers 253k 12000rpmol A 1837 A4AE
T A7 A4S 18] wESIYTE A2 15ml effendorf tubedl columnS
100m¢e] elution bufferS 7F8ke]  13000mpmolA 183F 4RSS 2A) s}
HE FEE2 PCR #AAF A7HA 70T YE5EE 313k

RNAS %< RNeasy” Protect Mini Kit (QIAGEN, GmbH, Germany)Z
ol g3lick. AN 200wt RLT buffer 350uE T ¥ 70% ethanol 350ulS
H7¥sted Mini columnol]  700x08] WHEHE Wil 4T, 10,000rpmellA  30%3E
4R 39Tk Collecting  tubet] &S AASIL  columno] RWI1  buffer
00ue 5 F 4T, 10000rpme=z oA 3023 A& stk Columnedl
MEE  collecting tubeE® ARFSla | RPE buffer 500S  FH7bsled 4T,
10,000rpmel M 1327 eadee] & #, 37 #gE 13 wkEsigith. Columndl
o] EA FEF 4T, 12000mpmolAM 187 A4EE ¥ columne AEE
15m¢ effendorf tubeo] i RNase free waterE 40ul EF3sFod 4T,
12,000rpme.2 123 A2y st HF FE2ES RT-PCR AAE 2487

A7HA 0T WaEd skt

AU
et o

ol
=

pata
&



2) Oligonucleotide primere| S17|Md

PERV, PRRSV % SHEVY #HZEE 9% primere Czauderna 5(2000),
Christoper-Hennings 5(199%5) 2 Meng $(1999)2] HhHo| F3ko] ARl o
(Table 1), PCV-2 % PLHV® #HES % primer= Larochelle 5(1999)
2 Ehlers $(1999)0] AAIZ G714 Fd F3l] A ZslAtHBioneer, Korea;
Table 2).

3) RT-PCR gr&=%

PERV, PRRSV % SHEVe H&$& g vbgx7e F=3 RNA 2u¢}
AZEstuA = vlol#l29 primer 42t 0540 (20pmol) Z DNase RNase
free water 17xE RT-PCR premix (Maxime RT-PCR premix, iNtRON
biotechnology, Korea)oll Z7}sle]  HF  HES83Fo] 20u7F H=F AT
PERVE 42CelA 30%, 95ColA 1087 w3t o 95T, 58C 2 72TeA
184 353 wbEsla HE 72CoA 7EZF whEth(Specke 5, 2001).
PRRSVE 42TCelA 30%, 94CoA 1587F ¥b&s o 94TolA 20x <}
47C % 72TColA 30x%F 303 wHEStn FHF 72Tl 1583 WRAIHT
(Christoper-Hennings %5, 1995). SHEVE 42ColA 1Az}, 95°CellA  9%3F

7TEZF WA AT (Meng 5, 1998). RT-PCR #Ao] &8% ¥ PRRSVS
SHEVY WFSAHE 2409 Z+ZF ORF7nF2, ORF7nR2 % F2, R2 primerZ
0]-83}] nested PCRS 2 A&} tH(Table 1).



4) PCR Et&=H

PCV-2 ¥ PLHVY #HEE 9% vhex1e FE3 DNA 2wt AE3taa she
npo]lH 29 primer 27 0540 (20pmol) E DNase RNase free distilled water
1745 PCR premix (Maxime PCR premix, iNtRON biotechnology,
Korea)oll F7Fste] #HF w8830 20w7t == Atk PCV-2&= 95Tl
5¥7F ®kEE g 95T, 65C % 72Tl ZZ 184 353 wrEsu HF
72CoAA 1087 g thLarochelle 5, 1999). PLHVE 95Tl 1283

€% ohe 95C, 55C B 72Co ZAZb 30x4 423] wHEsla HF 72TlA
1087 Wkg-3sldth(Ehlers &, 1999). PCRe] %%-& PCR Thermal Cycler
Dice TP600 (TaKaRa, Japan)< ©]-&3} 3t}

tol

—

lo

5) PCR % RT-PCR SZAtZo

WS =35 & Z4Zto] HEH TuE 15% agarose gelidollA A7|GEES AAE
2, ethidium bromide £A05u/ml in DW)e2 <SG UV transillu-
minator (Mupid-Scope WD, TaKaRa, Japan)Z Z}Zte] HYUA o] it Eo]F<l
MEfF5 Felstaon, FFLES syl 98t 100bp DNA  Ladder

(TaKaRa, Japan)Z molecular size marker2 ©]-&3}th.



Table 1. Oligonucleotide primer pairs for the detection of potentially

xenozoonotic RNA viruses

Size of
amplified

Agent Primer Sequences (5’ to 3')
products

(bp)

PERV PK1 TTGACTTGGGAGTGGGACGGGTAAC 817
PK6 GAGGGTCACCTGAGGGTGTTGGAT

ORF7 F1 TCGTGTTGGGTGGCAGAAAAGC

484
ORF7 R1 GCCATTCACCACACATTCTTCC

PRRSV
ORF7 nF2 CCAGATGCTGGGTAAGATCATC 936
ORF7 nR2 CAGTGTAACTTATCCTCCCTGA
F1 AGCTCCTGTACCTGATGTTGACTC 404
R1 CTACAGAGCGCCAGCCTTGATTGC
SHEV
F2 GCTCACGTCATCTGTCGCTGCTGG 66
R2 GGGCTGAACCAAAATCCTGACATC
Table 2. Oligonucleotide primer pairs for the detection of potentially
xenozoonotic DNA viruses
Size of
) amplified
Agent Primer Sequences (5’ to 37)
products
(bp)
CFES8 TAGGTTAGGGCTGTGGCCTT
PCV-2 263
CRS CCGCACCTTCGGATATACTG

PLHV 1705 GCTGACCCAAAGCTCAGGACAATTT 77
170AS  TATCGCCGTAGATCACCTTGAAGGG
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¢} Aw A Ul PCV-2, PRRSV % SHEV @¢9] ¥
_%7“:@}5—‘}?3 A (immunohistochemistry; THC)S AA)stdch di
4~bm FARZ ¥PESt] silane A" SEtol=o FASIATH |
FARE oy, WAl 2AAR o R dadkd B AAHs AX AdF
EA8= peroxidaseE A|ASH] ¢3ted 3% H.O.7F 71E phosphate buffered
saline  (PBS, pH 729 30&3F wW-gatglom, 005% proteinase XV
(Sigma, USA)Z 37CelM 723 w&siinh. w50l whe-& WAsy] st
109% normal horse serum®E 37CoA 2087 ¥R2AZl & 1z dAQ
mouse anti-PRRSV  (SDOW17) antibody (South Dakota State University,
USA), rabbit anti-PCV2 antibody (Iowa State University, USA) % rabbit
anti-SHEV  antibody (Research Diagnostic Inc., USA)E antibody diluent
solution (DAKO, USA)d Z}zt- 155000, 1:20,000 —2  1:2008] FEE 343l
skt AToA 12417 ¥ES-3ITEE 22 A 2= bionylated goat anti-mouse
and anti-rabbit Ig (DAKO, USA)E ol&3dto] 37TCoA 6023 Rhst3len,
streptavidin-HRP (DAKO, USA)E 3x @A|Z o] 37Colx 4083 vk
Zb AR 98 o= PBSE 1024 23l0] AA FAsiAth EE Heukgol
B FFL 3 3 -diamino-benzidine tetrahydrochloride (DAB; DAKO,
USA)E 1283 A7 F, 32k SRFAA S S28anh g
Mayer’'s hematoxylin (Sigma, USA)S.Z 3:GA slyom g9l E=H
AA FAstATE FXe] B 27 Sffol=s BN FoE FY dxa %
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Ao ol2& #HdE (atretic follicle) 7+

SR = % Te &
Ao HAdEel dEZF Hole E=Eo]  AEARapoptosis)d HEAE
2 HAGEZE A3t A8l FHE FAAEZE SAEET Abg2 W] E

A A ASAREY Pao] ARHJAG(Fig. 2). Boh A3 HWleM= =4
ksl

9 Bwel 38 % eI AEY

Table 3. Histopathological lesions in the ovaries and uteruses of 70

slaughtered pigs

Type of Ovary Uterus
lesion Perivasculitis Focal inflammation
No. of pigs 15 13
% 214 186

_10_



2. RT-PCR/PCR ZAA} 23}

H

= 079 P4 % ATeZHE FE3 RNAE ©]&3ste] RT-PCR %
Nested PCR ZAFS AAIg A3 PERVE A FFolA 817bpY Eo] bandE
gl omn, PRRSVE nested PCRS B3dted Wao} A5 Zhzb 59} 14o)A]
236bpe] Eo] bandE #F23tFtHFig. 5). H3 SHEVE nested PCR A3}
wae} g Z4zh 449} 1edolA] 266bpe] FAd bandE YERNSATHFig. 6). whEbA]
F 1059 === oA PERVE 7041(100%), PRRSVE 6(86%) % SHEV=
5(7.1%)7F ARE-8-S YR ATHTable 4).

Table 4. The results of RT-PCR for PERV, PRRSV and SHEV in the

ovaries and uteruses of 70 slaughtered pigs

O & O Ut
vary vary erus g1 jr s o
Uterus only only
PERV 68" 1 1 70 100
PRRSV 0 5 1 6 8.6
SHEV 0 4 1 5 7.1

* No. of positive pigs



EEE 7059 da 2 AF ZFOA FE3 DNAE didoZ PCRE AA%

A3, PCV-2e d4&9t A8 242 1914 263bpe] Eol&Ql 44 bands &<l

3o, PLHVE W4 354 2 &g 330 277bpe] Eo]Z 21 %A band7}t
AZHAKFig. 7). WA F 05 EEE Fdi PCV-2E  29(29%),
PLHV+= 4790(67.1%)7F 4/3¥Hg-S YERAtH(Table 5).
Table 5. The results of PCR for PCV-2 and PLHV in the ovaries and
uteruses of 70 slaughtered pigs
Ovary & Ovary Uterus
Total %
Uterus only only
PCV-2 0" 1 1 2 2.9
PLHV 21 14 12 47 67.1

* No. of positive pigs

_12_



IHCY ]38t PRRSV, PCV-2 @ SHEV @99 el A7 24 Uy BX
ZA¥e A3}, PRRSV 2 PCV-2& daolld 22 349} 1ol 43S veh)
Agole FAdNrgo] #FAH A dgkth SHEVE Wast AbgolA Z5F
Aoz FRIHJHTable 6). ¢4 W PRRSV e F2 U d#9 ?3
o] BREE Fool THI FAHdEe] dx el EAE FEAHTY #
oA Zae] ofduks-g YepAtkFig. 3). T3 PCV-2& dAa9 ]JH\/_PE
SEAA| ] AEAA A 2 FNHE-S e ATHEFig. 4.

i

:ﬁ

A‘:mﬂm

0}

X o])l oo ;9
oX,
re

Table 6. Detection of PRRSV, PCV-2 and SHEV antigens in the ovaries

and uteruses by immunohistochemistry

Ovary Uterus Total
PRRSV 3" 0 3
PCV-2 1 0 1
SHEV 0 0 0

*No. of positive pigs

_13_



1906 JEAF S48 Hole oYl 8 AR E7] A% A4S o|A4%
olg, olFAg 10l AFE AA A=A HA, E7), 94, 9ol B FWA T

2)
oy Fo FE AVE olgste] M3 JtHDeschamps 5, 2005). &

3T
f
o
of\

ToAA A= AT B TFY A8 A Ade agste] o]0l S
TERE A 2

SHI Ak HZ F7]olAE =AY AL WA zpold] wE o)A F

© AR HFAA ARRE 9 ALA A9 7hse HAAE
AL AT Apdshs FAlE e Aol 23 o] BtEolx] UtkBoneva
2001; Deschamps %, 2005 Fishman, 2000; Tucker %, 2002). Fo=A
S fEiA e ARSAIAE B oyl oA B iR A T7IAIY T ol
grEojof slH, o]& AFslY] 95t A HA i WA A 9 HHg
ArpRe] gyiE|ojok & Aol

YRR olFAde AR SFolE TR Fsel Ud

o,
i_tll
N
N
o
N
o
1>

o
4
&
X
Lo
gt
12
oy
Bu)
)
r‘%
2
QL
X,
2
QL
i
32
o
o
o
o ©
)
QL
£
y,

341
FolERAME Aol ket wlolel et sieke i) Aol oln] ERlshe
wlolelzshe] AZFE Folol MR AFY AP H0Y AFAE AT 5 gk

b olFHAY A= A7Iolde] B tEe] HE T8 v Blusch

ol ash 439 B
Zo] 1541 8 AF7IAe

o2,
i r].n
off
o3
=2
X
e
Qﬂ,
(it
k
A
rh
J
=

BN
N
2
o~
o
flo
A
[
i
_1
e
i
N
o
Lo
s
ot
off
ox,
o2

o] ESMEE Hx, FAME
g oo 2xAHEE A AT eI’ WHe A ag S ASAEe]
&0l IR, Aek Wyl Aeole d St wig 2 WgNEe dXe
4ol A BEES. ol9} e WHxA s WH

7 ol 7ge slshel

2
Uelg = lom B AFtoA HESH nloly X FolM= PRRSVE PCV-271 BWH
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43 Bdo] g Aeg FAPErh PRRSV #4 A Fo Fuo HuHoze
T 2 FAAE FERE 2y WA g, dEAE 2
7

23z
=— =
Axe] A& S Jrh FHEe o= dEA AthRossow,

I FHAS e £ Je Aoe® Hudo] JrkAllan@ Ellis, 20000 % %,
2004). £ AFolre ASHHES 7HK dF AACA PCR ¥ THCE 53 F
Hpol# 27t AEEHATE 53] MHCAAE wilg- HHE Ll o] HEH AT
el B Aol FARHSS B A A 3] A upo] o] kmEE o
ARoH, AHAQ] Ao gAE FFHA @ FHE 5o 4T flo]l =
S Bo=® FgHch

0F 5259 Wi 2 43S oz PCR ZALE AAE A, A o)&2dY
wlolgzo]  7¢d&  PERV  7090(100%), PLHV  4791(67.1%), PRRSV 6]
(86%), SHEV 5¢)(7.1%) 2 PCV-2 241(29%) <«o& F25tt. PERVE
AYZ e HE=Zulo|g|2e o] 4t long terminal repeats (LTR) 2 A 7}A
open reading frame?l gag, pol L e FHAAZE 7FR 1 Ytk o] FoA gag L
pol FAA= wlo]# 2 subgroup?t 1E9] FEAol Jou e FAAE MR
o7t Qe Aeg 4 JtHAkiyoshi &, 1998, Le Tissier %, 1997;
Magre %5, 2003). pol HRA=E ©]&3+ PERVY &L nlo|#29] subgroups
ERsl71els AIZE QAT PERVE] EA1E E9lshy] 93t woz g E8Hu
ATHA 5, 2004). =HolA 7 S5(Q2004)2 234, dH=dolx F= 9 Hasds
7t 559 EEE o]835te PCR AANS AAIS Ay, A F49)4 PERV 44
It & AFolA= RT-PCR 7S o838t 709 =FolA PERVE pol
A 520049 Bael AR Wb AFA Y GellA ARS
He HAdAE dRFoZ PERVZE ZEEe] e 3oz I HZ van
der Lann (200002 A #dS o]4g NOD/SCID wh¢-2elX PERVY 4
S Rtk ey HiXoA Ao ze] o]F Y oRs FAx e AFoltt
(Liu %, 2005 Specke &, 2001). Wb Alghfel MEFo] 7+
d#x A, B @ NIH subgroupEE ZU HAAe BX A3 5 Hr}
A77F Had o E AlgHT:

PLHVE HZ g2zl =#iA]9 sujzute]y 22 gz FF7]02] Al Alge]

¢

fr

_15_



PTLD®} fARE F27 244 HHS 748 5 e 202 d8A Aok wabA
PLHVE ©o]F7g7]014 Al AlgollAl dabgd 7hsAdo] Sle WAAZ FEia glo
obzl I e A7t AFg AAoltk. Chmielewicz (2
Hi e =A 9279 T A WFFE o|&sted PCRS AAIRE A 474
(51%)7F LS EBastoh E & FTA AREEHIL e HACdAE

=
%
it
e
=2
>
>~
D
Ho

PLHV &S 7AESste & vlolgjxr) 2ol #AIGle] dE] A= A Ao
=39tk B AFoAE PLHV-1 2 PLHV-2E 2% #AZE 4 3= PCR

primer (Ehlers &5, 1999; Ulrich 5, 1999)& Ago| o]&stdom, o AFE

53t 2 wlo]gzrt FulolA AR EE 1733 HAAME dE EAEiaL S
1 4+ ATk

= =ix]e] PRRSV el disted] Lyoo 520D F 867 4= T ZNE
TF7) S04l Ae =AY HFZH fg=ZH 2HS HAEIY 2T F(34.1%)9]
Algold YL AESFYUT Kim 520022 IFW = R gd F
339152 ¥dHS ugeZ PRRSV &4 FHAE AAIS9Y. PRRSV &A=
1765752124 AEFHJLH HAAME Y3 F 268 T 23000 %
(89.8%)9] =HAF JAE BAsia Je Ao RIHILE dAl 3 d= F7lelA
ARFEDL e A FAAE olfr A=Y 3§V AW 2 EE WHAE A
PRRSV7F ¥33sk #-S S Fo=E AlgdHtk B AFE 53t PRRSVE
A4 A7) Well= 4 Hg 2 g ol vlste
A3 A719 HEES v < PLHVSE fFARH 5&9]

J

]j\l

g
e
[o
N
)
B

R 24E ol4@ Xl 48 TR YxT A4 Wwels PRRSVE] Felo]
G510, PRRSVE o537l A B ob1e 7Rl disss Ak Tape
%, 2001).

SHEVE Meng G197 oJ&fl =X A ERI=o] Z7|olle  Qilicviridae

&8 Aot HZ Hepeviridae, HepevirusEL 2 thA] EF7EHUTE SHEVE
nlo]H A28 F 7|gto] vl Fol F= EWH e HS Ao FZ RT-PCRS

FPsle]  FAS AEIE Aol a&FHo|tHAggarwal¥  Krawczynski, 2000;
Worm %, 2002). Meng S(1998)& Hoyd%o](thesus monkey) = 3 X]o
SHEVE AFHET Al 7F9ES Ikt H2 dEoA= EF 119 wpolgix

(HEV)®] Atgh Zhell7h A&Ho2 Husal Qo ofe F2 &3] 7FesiA o2



of HjZ|e] 7t 117 e AME 1V|E AFStE F HEVY =EFHo] el
o]Foizl= AHom LA JrHTei 5, 2003; Yazaki 5, 2003, Li 5,
2005). =WelA Choi 5(2003)& 12852 =ix] A&
ANE A3 39(23%)91A SHEV &9& #HEsgoen, B ulo
AAL A% HAE 2645 F 3941(148%), AlEe 6% T 17041(17.7%)011*1
S Rek B AFE T HAY A AW = SHEVZE
EATS FAT F o, FHELS 71%E vHluF A AEHAT
= =9 ARAHSA 9 9 ¥ ollEr HM(Hamel 5, 2000;
Larochelle &, 2000) % fARE Holox mnlo]z)x o]  EIEo(Alland}
Ellis, 2000; Farnham %, 2003) FA7AUE 7lss Aoz 4e4 uth. HZ
Bielanski 5(2004)& PCV-25 AIALRAAZ HA TRAE 9 ujololA
npol#) 2 s HEIATE £ AFelA PCR AARE B3 =5E9] 2 A7) Y]
PCV-29] e 29%= 7 @A AZHUTh Bielanski $(2004)2  7uttolA
ARFEY 5~8ME® PCV-2 A =9 A AA71elA PCV-29Y 25 XA
stith PCRE ol&sted F 5575 AR 23, A 46901(84%), XA 124
(22%), FHAME 314 (56%), AsAHA 204(36%) L GEAE 6011(11% A
NS Rasigith £ AFoME AL el f:z%% o
AREERl E5ES] A A7) Wl PCV-2& 53] &Fwte] 244
gRlxo], & ulolej2e] FPES A Ee w7PIE i}olﬂ Z R A}E%E}.
B AgeA IHC 23, PRRSV % PCV-2 e 27t 34 9
oA AEHJT SHEVE 9 darst Ag ZHA BF @%ﬂ
PRS- FE HAGEY dxFel e FEAAMEY AEFAA
PRRSVY] &9e 7 %27 g=d 59 A7) ) SEAA|E &)
= % ad#4  AtHRossow, 1998, Sur %, 2001). Sur
(2001)2 AFHo=Z PRRSVE TEAIZl 60¥#EY =HiAA [HC % in situ
hybridizations AAlet] Wi W €9 X E XA 23, T2 HidEd
Byshs XA AExdd EAdta sk PCV-2 &3 #3, 1h A1,
SEAAE] & = MEFA H}olﬂii
HPAS B2 $ JrKAllan} Ellis, 2000). 2 AT F nlo]g]xo] &
F2 AR & FEAAEY XA HEHIJoH, ol FAS %
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SZYATI BRE B olSHEA ANILY AV AL T WY BLE
AAE A8 a2 F9Y A A,

HC 718 olg3te] 492 AAd 23, We=gsy Wule] el AA 2
=3 ARl Pelo] AEHROH FPNgE ALY 2
Uehhe 4% 2gth mebd HC 7ol 54 84 999 3% el 3
AFe] 7158 PCR Aol Wste] AZHo] vle B Aoz FAHYT. ol
spolel o] gelo] v v F3 &

YR gge Addm 9y xHs)
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4
SHEVS] ZSolE 9o] Bol A4S 24 ¥ F3I4= 34 33
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= T

oY #HL 7T AHAESHE oz IdEA Yt Aggarwal® Krawcezynski,

2000). wEkA SHEVE] ®AAZA7|17F obd da W AgoA [HCE ©]83F <9
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B AFA 1079 E5ES g HA F14 el Aol o dFol
AL} ¢l PERVSF A7]0]2] & froigie] wogo] Aste ol gt F24
AgS fishs PLHVE PCRZAF 27, 7247 100% 2 67.1%S F8E
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i
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Legends for Figures

Figure 1. Moderate infiltration of mononuclear inflammatory cells and
endothelial swelling of the thick-walled coiled vessel in the ovarian

medulla. H&E stain. x100.

Figure 2. Focal infiltration of many mononuclear inflammatory cells in

the endometrial stroma of the uterus. H&E stain. x100.

Figure 3. Positive reactions for PRRSV antigens within the macro-

phages in advanced atretic follicle of the ovary. IHC. x200.

Figure 4. Positive reactions for PCV-2 antigens within the macrophages

in the atretic follicle of the ovary. IHC. x100.
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817 =
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Figure 5. RT-PCR products of PERV and nested PCR products of PRRSV
from ovary and uterus homogenate. Lane M: 100bp DNA ladder; lane 1~3:
817bp field samples; lane 4: PERV positive control; lane 5 PERV
negative control, lane 6~8 236bp PRRSV field samples; lane 9: PRRSV
positive control; lane 10: PRRSV negative control.

Figure 6. Nested PCR products of SHEV from ovary and uterus
homogenate. Lane M: 100bp DNA ladder; lane 1~3: 266bp field samples;
lane 4: SHEV positive control; lane 5 SHEV negative control.
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Figure 7. PCR products of PCV-2 and PLHV from ovary and uterus
homogenate. Lane M: 100bp DNA ladder; lane 1~2: 263bp field samples;
lane 31 PCV-2 positive control; lane 4: PCV-2 negative control, lane 5~7:
27bp field samples; lane 8 PLHV  positive control; lane 9¢ PLHV

negative control.
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Detection of Potentially Xenozoonotic Viruses
in the Female Genital System of the Pig

Sang—-Chul Kang

(Supervised by professor Jae—Hoon Kim)

Department of Veterinary Medicine
Graduate School, Cheju National University

Jeju, Korea

Abstract

In order to produce germ free pigs for the xenotransplantation, the
study was conducted to detect the rate of infection in the female genital
system of the pig for porcine endogenous retrovirus (PERV), porcine
reproductive and respiratory syndrome virus (PRRSV), swine hepatitis E
virus (SHEV), porcine circovirus type 2 (PCV-2) and porcine
lymphotropic herpesvirus (PLHV) as possible causes of =xenozoonosis. The
ovaries and uteruses of 70 slaughtered pigs from 14 farms in Jeju were
examined for histopathological examination and polymerase chain reaction
(PCR). Immunohistochemistry were performed to investigate the
distribution of viral antigens such as PRRSV, PCV-2 and SHEV in the
ovary and uterus.

Histopathologically, infiltrations of mononuclear inflammatory cells
around the thick-walled coiled vessels in the ovarian medulla were
observed in 15 cases. Focal infiltrations of mononuclear inflammatory

cells in the endometrial stroma of the uteruses were observed in 13
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cases. Based on the PCR method, PERV, PLHV, PRRSV, SHEV and
PCV-2 were detected in 70 cases (100%), 47 cases (67.1%), 6 cases
(86%), 5 cases (71%) and 2 cases (29%), respectively. According to
immunohistochemistry, PRRSV and PCV-2 antigens were detected in 3
and 1 cases in the ovary, respectively. PRRSV and PCV-2 antigens were
mostly presented the cytoplasms of phagocytic macrophages in the atretic
follicles.

Results of the present study suggest that PERV and PLHV are believed
to be the major xenozoonotic viruses in the female genital system of the
pig. This study would be helpful to make the monitoring protocol of the
potentially  xenozoonotic agents to produce germ free pigs for the

xenotransplantation.

Key words : porcine endogenous retrovirus, porcine reproductive and respiratory
syndrome virus, swine hepatitis E virus, porcine circovirus type
2, porcine lymphotropic herpesvirus, ovary, uterus, polymerase

chain reaction, immunohistochemistry
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