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| Abstract _

This experiment was conducted to investigate the presence of recognized abortifacient viruses from abort-
ed fetuses and stillborn piglets in cases of reproductive failure in sows by PCR. A total of 219 samples
of aborted fetuses or stillborn piglets, submitted to the School of Veterinary Medicine of Kangwon
National University between 2006 and 2009 May, were collected from 5 provinces in Korea. Abortifacient
virus infections were detected in 82 (37.4%) out of 219 aborted fetuses or stillborn piglets as well as
on 39 (40.2%) out of 97 pig farms. The major viral infections were porcine circovirus type 2 (PCV2),
porcine reproductive and respiratory syndrome virus (PRRSV) and Aujesky's disease virus (ADV) for
which 46 (21%), 19 (8.6%) and 16 (7.3%) were positive, respectively, with 9 fetuses had complicated
infection of PCV2+PRRSV or ADV or both. And 8 (3.6%) for SIV, 3 (1.3%) for PPV and 1 (0.4%)
for JEV were positive as minor viral infection. The results suggest that PCV2, PRRSV, ADV is appa-
rently the most important viral infectious agents associated with fetal infection leading to abortion or
stillbirth in Korea. SIV, PPV and JEV might have a minor impact on reproductive disease.
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FtH(Bachmann, 1989; Christianson, 1992; Holler, 1994;
Albina, 1997; Straw 5, 1999; Vannier, 1999).
MAolE sk . Holay AW 1A
2+ Porcine parvo virus (PPV), Aujeszkys disease virus
(ADV), Japanese encephalitis virus (JEV), Porcine Repro-
ductive and Respiratory Syndrome virus (PRRSV), Ence-
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phalomyocarditis virus (EMCV) 5©¢| <$JTHChristianson,
1992; Holler, 1994; Albina, 1997). X Lojl= 0|8 & A
A ARA ZFS K postweaning multisystemic wasting
syndrome, PMWS)9] 9 {Q1#|2l Porcine circovirus
type2 (PCV2) E3F Hjoto| A3 s v|A ks +
Wel= Aoz e HciSanchez 5, 2001; Sanchez 5,
2003; Mateusen =, 2004; Pensaert =, 2004; Sanchez %,
2004). $57] A UOS7]= Swine influenza virus
(SIV)E QARECA] § - AHEE 9107l 4 gl Ao
2 GHHTHWesley, 2004).

Sojubt §Abelel Hojalae] AEMEL o
e etk Ascle] 1007 SAE e
Maldonado 5(2005)2] % 110j|A12= PRRSV7} 7}4 =0
HEZE(9%, 910002 2.0, PCV2L 1%(1/100), PPV
o} ADV= HEEA| godt) whd Hebd o] Wolf &
(2008)°]] ©I5+H, 2872 FATERAl F- 27596.4%) N 4]
PPV7} HEd o=, Hepho = PPVZE 7Ht =8
e A ARk B a61lal, PRRSVE AR QIA]
TA A=A QU] Rt S 9] Lyoo 5(2001)9] 4
HollA= 16579 fAteiAl 5 47oll4 PCV27L A&
@131, PRRSV, PPV, EMCVE A&E|A] gjth o|2st
Aol =7PE {3 Hiol#2ef T1of wE {5
g, Ads, AEE A4S WY S AR A S
upef gebd o Sl

I ol A= Hiolg| o] o3k fAF T E] et &
AR A mERE AAolH, a7l A ke Hiol
YA A ARIA ol TRl 1A} oA o] 453k
Aot} wheta], o] a2 Aol A HAYgE 2195 &
qlefjore] Ao mRE K=o fARS ZefSh= Hlo
A4 YA 2o HEES dokso =M, =il
Al R8sk BRolRIAAd FARERIA ) AT WE
I} Z1of W FQ Hpo|YAE wdstol, % Sy
=571 At slelts 913 Hebs npdke] 9
o] Ego] =zt gteof 1 FHo] glrt.
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200618 195 20099 597H) 37, B, 4, A
o, AAwolA] ZAfsi Selahest 4oy elatAlel
o2 977} %574 2190ke] 5 - AME ElRte] 49771
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Table 1. The number of aborted fetuses and stillborn piglets in
accordance with farms and sows submitted by the year

No. of farms  No. of sows No. of fetuses
2006 30 30 53
2007 40 40 79
2008 21 21 50
2009* 6 12 37
Total 97 103 219

*Includes the period January-May 2009.
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2 ol g3t SPHR FAE HOl BE 1% 1~
SF(H 2.12012))9] At SlzlE|leE A o
2 HolFaol ME 57, BE b Table 13} 2k

Hiol2{A A=

DNA 3 RNA FE: fAtejol 24 FAlHe A5
ol o]83}o], Viral Gene-spin'™ Viral DNA/RNA Ex-
traction Kit (Intron, Korea) & ARE-3}o] A|Z2=ALS] Ao
T

Oligonucleotide primer: Table 29| ¥A|S} pri-
mer sequences ©]-83}ich

PCR: PCV2, PPV, ADV 5-9] DNA H}o|#|A AZS
At =3a A A4HEE2(Cao 5, 2005) DNA template
10 plofl 0.2 uM forward, reverse primer, SolGent"™ Smart
Taq Pre-Mix 25 pl, nuclease free water 11 WS 7St
Hk-S-o 50 plS 95°Cofl A 2827k 13] A3t & 95°C 20
Z%, annealing temperature 40%, 72°C 15-9] Q2270
A 353] HHESRlaL, 72°C S8 13] sttt S
% PCR products®] #-¢1-2 TAE buffer (40 mM Tris-ace-
tate, | mM EDTA, pH 8.0)5 A& =2 AME-3t 2% agar-
ose gelof| Al A7 952 AASE 3, 40 mM ethidium bro-
mide-&-Hof 4] gelS GMSte] UV transilluminator (Vil-
berlourmart, France)= A= bandS EQ15}H3ITH

RT-PCR: PRRSV, EMCV, JEV, SIVS] RNA &H A}
=3rasd AN-2-8(Shin 5, 1998; Vanderhalleni}
Koenen, 1998; Chung -5, 1996; Choi 5, 2002) RNA
template 5 uplo]] 0.2 uM$®] forward, reverse primer,
SolGent™ Smart Taq RT Pre-Mix 25 pl, Nuclease free wa-
ter 16 ulS A7Fst 9398 50 ulE 42°Cof| A 455, 95°C
ofl Al 289] REgERZA 13] ARt th3 Al&sto]
95°C 20%, annealing temperature 40%, 72°C 189 W&
Z700A4] 353] ¥hEstlal, 72°C 587 13] Al3skaich
PCRoJ| 4] 2% PCR product®] <212 TAE buffer (40
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Table 2. Nucleotide sequence of primers used for PCR amplification

Target Virus Target gene AT* (°C) Sequence (5' — 3') Product size (bp) Reference
po:  omm s CACOGATAT TGT AGT CCT oot B Coo sl s
PPV VP2 50 _Cr}gé ?g? g CC,? _1%? (?rAGT Gc_l:r: ((}g 118 Cao et al, 2005
ADV gD 54 E}?g SECA ggg CG (?CT ,191%6 AC;‘C("}F CT 217 Cao et al, 2005

o w T ICC wo s
SIV HA

H3 50 EFCF ggg 1?,? :g; ];}CTC,}F S‘lC“}(”:F ?fé 645 Choi et al, 2002
mesv o s ATO GCC AGC CAG TCAATC A @ S, 1%
Y T
B e s ACTIAACATCAGGCCACCTGA 01 Chng el 19%

*Annealing temperature.

Table 3. Prevalence of abortion or stillbirth according to farms,
sows, fetuses between 2006 and 2009

Table 4, Results of detection of viral pathogens from aborted
and stillbirth fetuses

No. of farms No. of sows No. of fetuses Virus/ 2006 2007 2008  2009* Total
(n=97) (n=103) (n=219) Year 0=53) (0=79) (0n=50) (n=37)
2006 16/30 (53) 16/30 (53) 30/53 (56.6) PCV2 11 15 0 11 37
2007 16/40 (40) 16/40 (40) 24/79 (30.3) PPV 1 2 0 0 3
2008 4/21 (19) 4/21 (19) 10/50 (20) ADV 4 4 3 0 11
2009* 3/6 (50) 9/12 (75) 18/37 (48.6) PRRSV 11 2 0 0 13
Total (%) 39/97 (40.2)**  41/103 (39.8)*** 82/219 (37.4)**** JEV 0 1 0 0 1
*Includes the period January-May 2009, **No. of positive farms/no. of Ziggigﬁ; g (1) ; (1) ‘11
tested farms (%) accorfiing to fetuses, ***No. of po.si.tive sows/no. of SIV(H3N2) 0 0 3 0 3
tested sows (%)0 according to fetuses, ****No. of positive fetuses/no. of PCV2+PRRSV 3 0 0 ) 4
tested fetuses (7). PCV2+ADV 0 0 0 3 3
PCV2+PRRSV 0 0 0 2 2
mM Tris-acetate, 1 mM EDT. H 8.0)= A& =E AR TADV
ns-acetate, A, pH 8.0)5 A3l S Total (%) 30/53  24/79  10/50 1837 827219
3t 2% agarose gelof| A 71952 AAI3E &, 40 mM (56.6)** (30.3) (20) (48.6) (374)

ethidium bromide-8Hof| A gel& GM3}o] UV trans-
illuminator (Vilberlourmart, France)= AJA%E bandES &
M=

2 #
2006\ 1€ 2009L% 5$J77};<1 JE]Q 977 =2}

th3t PCR AAF A3t s 2y 991 Hlolg|Ar}

*Includes the period January-March 2009, **No. of positive sam-
ples/no. of tested samples (%).

A&E =22 397[(402%) EA0|T; dmdal
20062 FAFENRLZL Qj=jE A 307] 5 5 1674
(53.0%) sAlolglom, 2007 4074 lnxg = 1670
40.0%) =3}, 2008 217] w4 2 471(19.0%) HA©
2 veRgt 200992 5€971x] QFE 67 A = 3
7H(50.0%) s 2 Uelgth HE F4E 7|Zog =
- AMES Bl AA 1035F Al = 5 4157(39.8%)
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Table 5, Regional distribution of viruses detected from 219 aborted fetuses and stillborn piglets according to province

. Gyunggi Gangwon Chungcheong Jeolla Gyeongsang Total
Pathogen/Region (1=63) (n=8) (n=41) (n=47) (n=60) %)
PCV2 5 4 3 14 11 37
PPV 2 0 0 0 1 3
ADV 0 0 0 0 11 11
PRRSV 6 0 2 3 2 13
JEV 0 0 0 0 1 1
SIV(HINI) 0 0 0 1 0 1
SIV(HIN2) 1 0 1 1 1 4
SIV(H3N2) 0 0 3 0 0 3
PCV2+PRRSV 0 0 0 1 3 4
PCV2+ADV 0 0 0 3 0 3
PCV2+PRRSV+ADV 0 0 0 2 0 2
Total (%) 14/63* 4/8 9/41 25/47 30/60 82/219
(22.2) (50) (21.9) (53.1) (50) (37.4)
*No. of positive samples/no. of tested samples (%).
EEQ FratefRtol Al vlol] 2 AQIAI7F HEE Ak a )
- At R B4R VIS0 R e AA 2190k F 82
"r(37~4%)°ﬂ/\1 Hpo|g A7} HEE Q{e(Table 3). A=4 ol A¥ Ay, 7IE =W 97N F 390 F

AEE2S 20069 56.6%(26/53), 2007 30.3% (24/79),

2008 20% (10/50), 2009 48.6% (22/37)= VIEFFTh

AR § - ARE HRIREE HEE vlolgAE

TESE 0K Table 49} 2tk 5] BE FAteRto]

A 181 olelt g ol Sigon 5 3 9

AR AT FEEH ol AATE DA 219F
o

A 3 BEES welo, POV2E A7 46T
@0l AEEe] Mg Ee wFES Axstgon,

PRRSV7} 1971(8.6%) 0.2 T HAR =2 H|ES XW
k. ADVE= 1671(7.3%) 22 LET %14101]*1
UJAAZA v]d FTo] 544 SIVE F 823. 6%)
A=E ek oWz = HINI 174, HIN2 47, H3N2 3
Aoz yep, oA EelH ofg Al 7HA] % 4
Z5)9ith PPVE 374(3.2%), JEVE 14(1.07%)0] AZ
=9l on, EMCVi AEE A ottt g% & - AL )
e B de Boed PeV2eh PRRSVZL Bz
H EjR}s= 49, PCVELE ADVZF E3HFAE A= 39,
PCV2, PRRSV, ADV7} B39 E gix}= 20fof|A] L}
Epytth A9 & - AbibE B2 EE HESH vlol
A5 GRS A3b= Table 59 Pt} PCV2= HE A<
oA HEE oM, PRRSVE 7S A Qg mE 2|9
oAl HEE Uk ADVE ZHAN T Aal AR 2o At
AE= 3l

(40.2%), Z=7] 1035 3 415(39.8%), 7 - AMAF EljR}
7% 219% % 2FGTANOA § - AKE UL ol
27k HER oM, lola s g ST fatol A
2 sl vFE A R o & 99

o] ARl 7P & WEES LERR POV2E o]

REI} FYENA FZYNE 48 RS
07w, o] QIFF T vlojesote] B i
o1

s QA Agle] olf F HANLRAET
THPMWS)E dorj= F  YIAo]tK(Sanchez
2001). 2L PCV2E fAES] 9191 Hio|HARE T FE]
Wglom FE WY fAL AME 1ea 24 52 54
o7 Bt West 5, 1999; O'Connor %, 2001; Sanchez
%, 2001). Park 5(2005)& QA7 BE 6o PCV2
A% F 7209 o] RE BEoA f4he Ao
e A Aaons, pov2 ddgen Ut
Ato] 7Hs3HS ERRletitt. gl PCV2= 7l 4l
mEe] Huke Bo) elie] ulel st farelat
of| Al THC, ISH HARE &8l PCV2E A= 4= Sl ©]
Hrell = PCV29| BjR S 3k it WA AAl
o |17} o]Fo)F tiMateusen 5, 2004; Pensaert 5,
2004; Sanchez 5, 2004). Kim 5(2004)-& =u] GAkefjo}
9] 13.1%0°]|4 PCV27} A&E il B 1893l Lyoo
5(2001)2] AAoA = 1652] FAFEIRL 5 45725%)
Al PCV27F HEEQlk o] AdolA= 219F F 46+
Q1%)ollA HE= o, Eds xgsto] A4

i_.

D
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3l mroleart A QA 8250 SR 5 465
(56%)2 71 =& 15 A A, F o
bl A AR HholelaRA Fbg folsof &
QA POV A7,

PRRSV+= PRDC (Porcine Respiratory Disease Complex)
o] Fazt AR & duEgon, HE=9 357
8 HEo] W] 1 - A 542 Shtk(Sanchez
S 2001). AR Syt deEshe] dfREol
PRRSV {3} ©HAjof] FHoj&ar lof szt A
AefAaL glow, 53] mES] e ARpE A &
JEo] Bat 68.9%0] Erth(EF 5, 2008). 74k=
(57.2~62.5%)°] vl FH =(73.0%)9] FA FAHE
o] 23| w2 Ao=m UEhY, FHES St
PRRSV Huto| a3t &S df= A= Y23t
AA =W e PRRSV WY FES B= A=< S8l
o] Z}7} 16.7%, 8.3%°] =ikt A o= Y HH 5,
2007), =2 IS A EAlSH= Aew A
Zkgkel. Z1euh PRRSVERAIC = QI%E EARIO|F=7}
2 Z7lo A o]n] HI1E QS H(Allende 5, 2000;
Nielsen 5, 2001; Nielsen 5, 2002), =U] £33t =
o|F7t S 7Hs/do] Utk o] wal, PRRSVY
Ot AR SFo g oA &Aoo ZAE A
O = Holw, ofof thgt thFt A7t Fasith

ADV= EEolA S5715433 oA & - Ak I
o7, A=A = AETSY R, A SR B
HAkeS 2 st Hio]gLolthKluge 5, 1992). ©]
AR ADV+= 1671(7.3%) A==em, B4 114,
et 5oz A7 2 9of w7he WS Hrk =
o5l ADV= 1987 ZeollA A5 gt o] %, =
F7kl A&2Q1 9siE F=31 UtHKim 5, 1988). ADV
o] SRS oA, R =9 27d=E
o] ZQslt}h FoAl= 1996HHE oA ofubE,
AL =Y AARE 9 EHAH O R 20034
g HEo] AR5 Hadle FAIE Holal ith
ADVE ol2igt =714 WAl o s dmjqlol & 1
Haj7h s Aoz Azgich

o|HH Lol A SIVE= 87A(3.65%) .2 HINI, HIN2,
H3N2 ofglo] HEHUch SIVZE Ak 21342121 gl
A= S48 SRR oL, Wesley (2004)=
PAlEE=S] Qo] SIVE F3AFET & dF 2ok
AbiFeflolzE MAEEEAIEE el A= 20059 10H ]
A=Al SIV WAl ZE o] AA|E|T glom, WAl
L2 AR A SIV A HEES oF 46.1%%TH

2

(Pascua 5, 2008). o|= Apeizhedo] ofgt Aoz s}
ul, o] Qg EF7IAgmet ok} WAlelE
e Ao dSHeh o AelAE 2

:lgr
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é-‘
> =

2 A8 F9l 2006d %] oFH
al

HEEA ko, 200797 el HEE%
A

W
2
o f 7 |

%o

o, I AAA A7 BE5T AP o2 A&
Thilo] Fasiriar AYztgich

PPVE= A AAIA o= sl Sl tHE4 el 74
o140 tSoares 5, 1999). = FEle7}ol|A]
Akl qlof, PPV oi-gFo] Fod& & ¢l
o, mEY ) 95% AFHETE skl AUTKH
2007). o Agof|A PPV 371(1.3%)°] HEE]
HAHE] ofs L ezt R Ao= AzkRich

AE G ilgfolo A= PCV2+PRRSV 4¢f, PCV2+
ADV 3¢f, PCV2+PRRSV +ADV 2¢]|2 825F9] & - A}
A EAE T F 957(10.9%)01 4 B el A=EE Tk
PCV2¢} 374 PRRSV, ADV= PMWSE &0 7] 4= Q=
o34 vlo]#]A(Segalés@} Domingo, 2002; Segalés -5,
200401, o] FHHORE Qg M =9 [fAbo] A4l
A doual S o 4 Slth SEHaE AR
A2 23510, PCV2, PRRSV, ADVS] AEZEL 853%
(70/82) 5 U o2, Ul ARl vzl 5 7
4 gelslor g oAz gEEct SR, ADVE]
A= L EAEC] 200601 o] %= FA4 3| askarl §l
om, BPYRY 3L AR R Hof| =3hE|o] ik

7P Hiog| 2o ofgt fAF Y Rlie= AR e
A UEhaL glom, f3ste Hiolg Ak 2] tf
£ 4 SIthLyoo 5, 2001; Maldonado 5, 2005; Wolf 5,
2008). o] Ad Al FUfoA fARE dorl= =8
Hpolz 2 QIAI= PCV2, PRRSV, ADV & & 4= Sl
Atk ©Lol, HaE AFEIAF 9% 5 PCV27E
A== AT ofol w2f, PMWSe} 4k et /o] gt
2 A7} o] Foj Kok & Ao g AZtsh, st
o] fitem Qg AAA HsfE Eol7] flall, fAF A
A9 gl et A& HAIe; 2o wE o
A, 7] mECf Y fAE SR ARt A
et 5ol AEA o2 AA|Eolof & Ao g Azt
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Aol tfgk PCR HARE & BE, 3970(40.2%) 574, 41F
(39.8%) YAl Hi=, 825(38.3%) - - Abct EjRFOA - -
ARl Q1 vrolg A7 HEE T HRIAEEE 5
TS xE3Fste], PCV27} 4671(21%) 02 HEE°] 7}
# 2=9k31, PRRSV 1971(8.6%), ADV 167(7.3%), SIV 8
A(3.6%), PPV 37(13%), JEVE 17(0.4%), EMCV:=
A&5%] ogith. PCV22l PRRSV E= ADV7} 9%
(41%)014 e AexE Usiyth dE4o=,
= B0 fARE Yo 4 Hiolg A
A= PCV2, PRRSV, ADV¢l #1022 Upelyton], PMWS
ot AR BHol QlFo] Ay El= vl SFOeE o9
gk 27121 A7t o]FojAof T o= Ert

Aangw
uh, &514, o138, A Y, ©177], @ 2008, B3t
A B £33 gix] Y7 ETI)=T 1o A
9l A, taere)shelA) 4g(l): 67-73.
WA, AN, S, o133, a5 2007, Elve) s
el ol 1% A 24k 4ol 3E e A

31(3): 257-264.
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