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| Abstract

Artificial insemination (AI) of swine is a very useful reproductive tool and that offers convenience in
the Korean swine industry. Since many viruses have been reported to be excreted through boar semen,
we investigated the presence of antibodies and antigens against viruses causing reproductive failure in
semen of boar in 349 semen samples collected from six Korean Al centers. Viral antigens were de-
tected by polymerase chain reaction (PCR) or reverse transcription-PCR predominantly. The results was
as follows. The major reproductive failure causing factor was porcine circovirus type 2 (PCV2), fol-
lowed by porcine reproductive and respiratory syndrome virus (PRRSV) (X2:166.64, P<0.001). PCV2
and PRRSV, Japanese encephalitis virus (JEV), encephalomyocarditis virus (EMCV) was detected in 73
samples (20.9%), 44 samples (12.6%), 4 samples (1.1%), 3 samples (0.9%), respectively and porcine
parvovirus in one sample (0.3%) Classical swine fever virus (CSFV), bovine viral diarrhea virus and
Aujeszky’s disease virus (ADV) were not detected. Enzyme-linked immunosorbent assay was carried
out in 111 serum samples from three Al centers. In most pigs, antibodies response was showed prom-
inently in CSFV (105 sera, 94.6%) (X2:82.580, P<0.001), followed by, in PRRSV (100 sera, 90.1%),
PCV2 (92 sera, 90.1%), and PPV (8 sera, 82.9%). ADV antibody was not detected. Thus, the ex-
perimental results will be used for the base data, with respect to the state of viral stillbirth in general
pig farms, as well as Al centers and breeding farms in Korea.
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A4S Holler, 1994; Vannier, 1999; Choi2} Chae, 2003;
gl 5, 2006; Straw 5, 2006). -SAMAFS Y0 7]= Hlo)T
2= Bz oy dlo|zX(classical swine fever virus,
CSFV), HIA] A3 Hfo]& 2 2&(porcine circovirus type
2, PCV2), TR AAI7| 87|52 Hlo|2{2(porcine
reproductive and respiratory virus, PRRSV), ZjA] A A
719 Hlo|2 2 (Aujeszky's diseases virus, ADV), HA] -
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Table 1, Detection of nucleic acid for viruses associated with reproductive failure in semen of Korean boars by PCR or RT-PCR

Al centers No. of samples CSFV BVDV PCV2 PRRSV PPV ADV JEV EMCV 2 P-value
A (Wonju) 117* (117)** Detected samples 0 0 24 27 0 0 1 1 45.642 <0.001
Detection rate (%0)*** 0 0 453 50.9 0 0 1.9 1.9
Positive rate (%0)**** 0 0 20.5 23.1 0 0 0.9 0.9
B (Chungju) 24 (112)  Detected samples 0 0 7 5 0 0 1 1 7.714  =0.060
Detection rate (%) 0 0 50.0 35.8 0 0 7.1 7.1
Positive rate (%) 0 0 29.2 20.8 0 0 42 42
C (Gimhae) 20 (80) Detected samples 0 0 5 1 0 0 0 1 4571  =0.136
Detection rate (%) 0 0 71.4 143 0 0 0 14.3
Positive rate (%) 0 0 25.0 5.0 0 0 0 5.0
D (Dalseong) 44 (125)  Detected samples 0 0 12 0 0 0 2 0 7.143  =0.013
Detection rate (%) 0 0 85.7 0 0 0 14.3 0
Positive rate (%) 0 0 273 0 0 0 4.5 0
E (Yeoncheon) 36 (120) Detected samples 0 0 8 4 0 0 0 0 1333 =0.388
Detection rate (%) 0 0 66.7 333 0 0 0 0
Positive rate (%) 0 0 222 11.1 0 0 0 0
F (Cheonan) 108 (115)  Detected samples 0 0 17 7 1 0 0 0 15.680 <0.001
Total 349 (669)  Detection rate (%) 0 0 68.0 28.0 4.0 0 0 0 166.64 <0.001
Positive rate (%) 0 0 15.7 6.5 0.9 0 0 0
Detected samples 0 0 73 44 1 0 4 3
Detection rate (%) 0 0 58.4 352 0.8 0 32 24
Positive rate (%) 0 0 20.9 12.6 0.3 0 1.1 0.9

*No. of boars reared, **No. of semen samples, ***Detection rate (%)=Detected samples/Total of detected samplesx100, ****Positive

rate (%) =Detected samples/No. of samplesx100.
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Aol 200 ol 559 proteinase digestion buffer (200 pg/ml
proteinase K, 20 mM Tris, 20 mM EDTA, pH 8.0, 2% SDS)
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PCR/RT-PCR: DNA/RNA 3% Hennecken
(2000)2] HHoll o] RLT lysis buffer (proprietary,
provided)/centerifugation/RNeasy protocol-S =& 5}o]
gasich AelE Ho] 4ol 100 ulof RLT lysis buf-
fer 430 plE A7F3E & 1527) vortex$t & 3E27F 4
225ho] 4459 400 plofl 70% ofghe- 400 wiE H7kst
Ak &3-go8 750 pulE mini columno] 71 & 15%
Al 22]5}aL RW1 washing buffer 700 pl 7} 3 ¢
E 500 i H7h % flalielnig e 28] v
b Qe st 2% 7 A2A A sjere 3
PR S0 uis WA F L S
DNARNAS 2Z3}4ic} mE
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agent (CSFV, BVDV), PCV2 ORF PCR reagent (PCV2),
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PRRSV ORF RT-PCR (PRRSV), Abortion Multiplex PCR
reagent (ADV/PPV), Abortion multiplex RT-PCR reagent
(PRRSV/JEVEEMCV)E AR&st3itt AEHH-S AlE9
AT Aol whet Zlegsigich

ELISA: 2] EHollx] 2 fAREA vlo]2fA9] g4
= ELISARA] 7&3150m Aitlo] o 8] VDpro®
CSFV E2Ab ELISA (CSFV), VDpro® PCV2 NCAb ELISA
(PCV2), VDpro® PRRSV NCAb ELISA (PRRSV), VDpro®
ADV gEab Screen ELISA (ADV)2} Svanova Biotech (Sweden)
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Table 2, Detection of antibody for viruses associated with reproductive failure in semen of Korean boars by ELISA

Al centers No. of samples CSFV PCV2 PRRSV PPV ADV x P-value
A (Wonju) 67*% (117)*¥*  Detected samples 66 53 64 1 0 60.286 <0.001
Detection rate (%o)*** 359 28.8 34.8 0.5 0
Positive rate (%)**** 98.5 79.1 95.5 1.5 0
B (Chungju) 24 (112) Detected samples 23 19 16 1 0 18.763 <0.001
Detection rate (%) 39.0 322 27.1 1.7 0
Positive rate (%) 95.8 79.2 66.7 2.8 0
C (Gimhae) 20 (80) Detected samples 16 20 20 6 0 8.452 =0.037

Detection rate (%) 25.8 323 323 9.6 0 82.580 <0.001
Positive rate (%) 80.0 100.0 100.0 30.0 0
Total 111 (309) Detected samples 105 92 100 8 0
Detection rate (%) 344 30.2 32.8 2.6 0
Positive rate (%) 94.6 82.9 90.1 7.2 0

*No. of boars reared, **No. of serum samples, ***Detection rate (%)=Detected samples/Total of detected samplesx100, ****Positive

rate (%)=Detected samples/No. of samplesx100.
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Al B = ©F 13%of] &SItk EMCVE 2t 339 Q1%
A ME oA AZE QAL PPV F Qla=AAlE] of| A9t
AZEQCE A 349 Al= 5 PCV2¢} PRRSE] ol W
ok E0] 20.9% (73/349)2F PRRSV7L 12.6% (44/349)
2 HuE w2 FAFLES Uehen 0|9 JEV,
EMCV, PPV Z+7F 1.1%(4/349), 0.9%(3/349), 0.3%
(13495 YEHSITE. SAZ R 72t Qg AlE]
Hlo|2] 2 3H HEE A= A ((>=45.642, P<0.001), D
((>=7.714, P=0.060), F (3= 15.680, P<0.001) 21Z4%
AlE o] vtolg A IF HEEONA] AtolE Hel=d| DEHF
AFFAAE A= PCV27} 7HE =2 AEES By
A QAF5AHAE AL PRRSVZL 7H =2 AEE
BTt B (x=7.714, P=0.060), C (x>=4.571, P= 0.136),
E (x=1.333, P=0.388) 2l&7dAlE= 7} mfoje|x ZF
AEEol Aol7h fisdck A 349 A|RolA F-A4F Hlo)
HArol AZBL EA KO T ¥ 7S 4564203 P-value
£ <00012 Z} "ol#iA 7 HEE = Hl&o| zfo|7}
A} weba] PCV22] AN f FAHEES S84%E
7V Wol AZE9on 11 2O & PRRSVY} 35.2%2)
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= 37 Al AlE] 9] S-=& o s f4ks Yo7
= Hiol2| 29| A EEC] et A= Table 29}
ot A AE 11178 EH AlmollA CSFV, PCV2,
PRRSV: Z}7} 94.6%, 82.9%, 90.1%= H|a % =2 3}
AFgES HeEFHSTE PPV 72%9] FAFEES
H3om ADVE HE Al RoA 34 JAZRE YER
tf. SAH O R 747ke] 1F4AlE uhole A g A
Z5o|AL A (=60.286, P<0.001), B(>=18.763, P<
0.001), C(x>=8452, P=0.037) Ql-&AAIE| Q] nfo]a A
ko] HEEOA 2tolE Eel=d A% B J1F=AAlE
oA CSFV7F 7MY =2 FAAEES B9 C ¥
FAAE A= PCV27F 71 =2 HEES HAth
AA 111 Aol A F4F vlo]2| 29 FAHEES A
20 2 ¥2ZHS 82.5800] 1L P-value:= <0.001% Z} H}o]
2 A0] FA7E HEE= vlEol Zfol7} Qlqiet whetbA
CSFVO| FAAEES 344%=2 7P @o| A=He
™ 71 th& O PRRSV7} 32.8% 181 PCV27} 30.8%
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At 10d7F 2 IS & off PRRSLF PCV2eL 2
& Agolelart E@SAT FMDS CSFVS) e
soleage] A&H o AUAET ek o5 Hiol
B2 o] Aoto] ulAA 2t ee o
o] o177} gitk. S0t Hujo} Ze oFE AR
g ofzh SelUolE Al BHE AFEHe
U el A= g= Al Hiolg 2o TRt F4el =
AL a1 EEE Aolglom, wakA o] At = ¢l
T AAIE O] =2t A Hof| thgh vlol A =R
Hol GAHHE 2AFSIALA; B1ch

CSFVE= 49 BVDVE} 9F2] BDV (border disease vi-
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CHFrancki 5, 1991; Hennecken &, 2000). ©] Hjo]&|A
£ 7h Aol whe Hhols o] st S 4
221900] )8 Antz o] Rolx} AE o] Hoy
& EolE AuE 4 9la of wjolelse] 2o 4
Hof| ofsf| PHE M= fakE Do [fAF EiRb
Al BRolg A7t EeEjE7] wiFol] R 9 =0 Wil
&L o] HolH 29| AupE vh=d] & &S & 5
)t Hennecken 5, 2000; Choi?} Chae, 2003). CSFV=
Shofl Al 19479 FAlH o2 HAskGITh o] % 199749
Ha7he Ay 24 dAor oSS skl
2001 12¢ =7 G FA3E AAstR o 20039
of 3¢ A7%o U= T F=HolA A FH=E0|
7t ESET RG] AuAos shkekelal
A= HAEH Y] BAE Sl A AFeE Al
b A=Al TS TSkt 5, 20006).
Lee 5(2007)2 54140 = 40451} 60U ol + 2t
o] MAHFTS FHskL oy 607l 57 5 51719
FolARE WAl HFS okal e Wk ot 1 F
4078 “573(66.7%)5to] S0 ol AAlskaL gl
o 1 5 36709] Fgto] §

SPAsictaL HarskGl). Hie o]
W 3= FHo|A CSFVY 3
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PCVAD (porcine circovirus-associated disease)®]] 2]3+
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(2008)& 2Ejole} Selo] S Holo]A] PCV2 3
gopyBel 182k musigon B delnm
209%z A FAFIES Beick el BAYA
B0l 82.9%= FAAEE H&l A dEhd A
2007 WS 5 FA S=oll A ob2] PCV2 WiAle] 4
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