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Correlation between Disease Prevalence and Production Performance in
Korean Swine Farms

Ho-Kyoung Jung, Sun-Young Sunwoo and Young S. Lyoo'

College of Veterinary Medicine, Konkuk University, Seoul 143-701, Korea

Abstract : Currently, various diseases reside in Korean swine farms and affect production performance of the farms
greatly. These damages from disease are further aggravated by the concurrent infection of other disease. In this study,
by investigating the distribution of porcine reproductive and respiratory syndrome virus (PRRSV), porcine circovirus
type 2 (PCV2), Salmonella spp. in farms, correlation between the damage and the prevalence of disease was analyzed.
Ten selected Korean swine farms that uses PCV2 vaccine were tested for presence of antibody and antigen of PRRSYV,
PCV2, Salmonella spp. per ages of pigs, 4weeks, 7weeks, 11weeks and 17weeks, respectively. The results were analyzed
by dividing the farms in to groups with MSY above 19, and that with MSY below 19. Then calculating the distribution
of disease each ages of pigs. Farms with MSY below 19 showed high prevalence of disease by PRRSV, PCV2 and
Salmonella spp.. In this group, the detection rate of PCV2 and Salmonella spp. was increased by the activation/viremia
of PRRSV in the young ages of pigs. The results are proved that the correlation between disease prevalence and
production performance in Korean swine farms were very significant. The prevalence of PRRSV is more important
index which influence to the productivity in current prevalence of diseases.
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R4 vlolzizA YAAZE porcine circovirus type 2
(PCV2), porcine reproductive and respiratory syndrome virus
(PRRSV), classical swine fever virus (CSFV), aujeszkys
disease virus (ADV) 5°| oM, 437 AHS doy|=
F9 wpo]gi2d WAAZ transmissible gastroenteritis virus
(TGEV), porcine epidemic diarrthea virus (PEDV), rota
virus 50 9lek. F8 557) A9 2 Ay A3e dosle

A3 HYAZ Mycoplasma hyopneumonia (Mh), Pasteurella
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multocida (Pm), Haemophilus parasuis (Hp), Actinobacillus
pleupneumoniae (Ap), Streptococcus suis (Ss), Staphylococcus
aureus (Sa) 5°| oM, 45| AWS dov)= Al B
A2 Escherichia coli (Bc), Salmonella spp. (Sal), Lawsonia
intracellularis (Law), Brachispira hyodysenteriae (Bra) &
o] Ath11,25). ©] S PCV2+: post-weaning multisystem
wasting syndrome (PMWS)®] F8 <QRIARE FHIZo=

&+ porcine

porcine circovirus associated disease (PCVAD)
circovirus disease (PCVD)E} &M, 3t W1 QA% &7l
2A317] ol AWolth(7,28). PCV2e] Tzt A 23k
e e 59 Al o8l ezt A vehtal Sle A
golrt. =fellA 199958 2006 Atolel PMWS 2Hxl
HxloA PCV2 2]9] PRRSV HAEE 55.6%, Hp &8+
38.9%, Pm £2]& 22.2%, swine influenza virus (SIV) HZ
£ 83%, Mh £2]& 8.3%, porcine parvovirus (PPV) HE&
2.8%2] Begkdo] SRIEIATKS). 22 pCV2 Edshiilz)
ARz WAlEo] o] AXow Q13 JalE FoliL ALt
e FINTIEEl B olEE Aol SHEATHE,9,10,19).

PCV2 E3bde] 74 & H]&S Kol PRRSVE = <&
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=30l AlEe] e AR el 9 A HAAREIE Fol
I ATHR,3). Aa} A= g ot =, W, 71A
] HE, fres 3 dupEnt ohe}

7]—*0}& AAse] A AEAR e8] o] FoA]
= Ay oltl(14,16,23,27).

Salmonella spp= A 2 TpgsiA| =] 9o
JIT3Eos FAE Yo7]= S typhimurium, S. enterltldls
5ol 7t s, &5 5ol v serovars £
(18,21,22). =]l =oM% Salmonella 73BN 213t 3]
7b BAEI glom, 3097 o) =AE AR A3 HAl
AE2] 15.72%~21.25%NX ©Fet Salmonella spp.52] £
7F HAEK12). X2 Salmonella spp.2F PRRSVE)
A AN A QS Rt ofet WS Fall O B
& o] Salmonellatto] ¥IEHS <18 4= ATH29).

F= AGolM gt ARE ARESlaL oy, thEE
A xR d7 BE 159 &3 JIX9(marketed pig/
sow/year, MSY)— ARESIAL dom, ] YERkd el MSY

H3E 243 A3k 20039 1565904 20063 12.8F71A]
7 om, 20083 15.1252 Azl 3EE T Qe Ao
ZAFE A TH().

2 e FEge] A MSY)l mE PRRSV, PCV2
2 Salmonella spp.2] E-EES ZARIO 24 ko] AYAA
S AWslel BAE SR1sk, Ee 2 WaAel AR
o thall =4 sttt

practice check point’= ¥ ASE

RESHE, ol F HARS, Y%+t & FE 9 MSY
£ APt % 1071 5785 st A gkl ¥
A5 TH(Table 1).
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4 vacutainer (BD 367820, California, USA)l 232} 3 mi~
5mk¥ iﬁﬁé}oalﬂr EDTA :f_?j" %ﬂ@H—S— £17} dojuiA] ¢F
= 3 28 FH A
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Al 3,000 rpm, 10:27F A2jste] @3S EFsten, 56°C

Table 1. Basic information of the selected experimental farms

Facilities and condition of pigs®

No. of

Farms SOWS MSY Facility Ma(nszz%irer;ent Symptom
A 40 b . % (10) .
B 120 _b kkk k% (23) kkkk
C 120 13.5 Hokk #HE%(20) Sk
D 100 16 ok 3k (15) ook
E 400 16 Aokokok k% (15) *okk
F 120 18 Hkok ik (18) sk
G 200 18 ke ko #HE% (2]) %
H 230 19 Hokk EEREE (]5) *
I 200 19 wHREHEEE (D)) "
J 145 20 R ERkk (10) %

a. Each max. score is *****/ facility: ***** (*** medium level)/
management: ***** (*¥** medium level), application of HACCP
management system or same level of management - *****/ (') score
is a result of ‘KUIP swine management practice check point’/
Symptom: * no clinical signs, ***** severe

b. There are no records. Presume to MSY below 14
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PCV2 _,=1>_x-|x|. X-IE.I:

ol 3 PCV2 S 93l DNAzol® reagent (Invitrogen,
Carlsbad, CA, USA)S Olﬁo}MJ%, Aeko] P23 DNAE
Zhzke] gell 200 ks ol-&-ste] AzAte] AgHbHol wet 5
39 Y. &3 DNA 2pul, iQ SYBR Green Supermix
(170-8882, Bio-Rad laboratories, CA; 100 mM KCI, 40 mM
Tris-HCl, pH 84, 04mM each dNTP (dATP, dCTP, dGTP,
dTTP), 50 U/ml iTaq DNA polymerase, 6 mM MgCl,, SYBR
20nM fluorescein) 25 ul, PCV2-P1 primer 10
pmol, PCV2-P2 primer 10 pmol2 #7}s+ ¥ RNase/DNase
free water2 FHF 50ulE EFO] real-time PCRE 21833
t}. Real-time PCR (MJ opticon, Bio-Rad Laboratories, CA)
S WeZ7 95°C 108 initial denaturation A1Z1 5 95°C 60
Z, 60°C 602E 403 WHESPAA HolElE dlon, HF
melting point 1S 53l 7] Fo| FZL ERISIAT)

Green I,

PRRSV {&AL Mz

ol F PRRSV S $I8 Trizol™ reagent (Invitrogen,
Carlsbad, CA, USAYZ 0]&6}"10@ Z}zke] de 200 pis
AzAre] Aol wet FE5I00t) ekl a3k RNA
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—iScript™ cDNA synthesis kit (170-8891, Bio-Rad labora-
tories, CA; 5x iScript reaction mix 4 pl, iScript reverse
transcriptase 1 plyE ©]&31] cDNAZ A| 23} Th cDNAQ
A|Z+= Thermal cycler (MJ mini, Bio-Rad laboratories,
CAE ©]-&, 25°Col 5%, 42°Co 30%, 85°Ce] 5857k 13
HEg-3led AlZ3Ith. PRRSV 412k 555 913 PCR tube
o] DNA 2ul, iQ™ Supermix (170-8860, Bio-Rad labora-
tories, CA;100mM KCI, 40 mM Tris-HCI, pH 84, 0.4 mM
each dNTP (dATP, dCTP, dGTP, dTTP), 50 U/ml iTaq DNA
polymerase, 6 mM MgCl,) 25ul, PRRSV-EUl primer 10
pmol, PRRSV-EU2 primer 10 pmol, EU-FAM probe 1ul=
7718k 3 RNase/DNase free water?2 HF S0uls 5o
real-time PCR<S 7133} t}. Real-time PCR (MJ opticon,
Bio-Rad Laboratories, CA)S WFHS-Z71 95°C 10% initial
denaturation A|Z1 & 95°C 60%, 60°C 60x2= 403] WHE-sPH
Al tlolElE A3t

Salmonella spp. RTEX} HE

AAEE S5t B 45 200 piE tdSE DNAzol®
reagents ©]8-51o] A|FAL] FAYH| wEt DNAS F&3
Atk &3 DNA template 2ul, Sal-F primer 10 pmol,
Sal-R primer 10 pmol& PCR master mix (iNtRON Biotech-
nology, Korea; included i-Taq DNA polymerase 2.5U,
dNTPs 2.5mM)¢t E¢stal HE 25u7F ¥ =5 RNase/
DNase free water& 3 7F8FAt). Thermal cycler (MJ mini,
Bio-Rad laboratories, CA)*lIA 94°C 1057} initial denatureX|
2 &, 94°C 30% denature, 55°C 30% annealing, 72°C 1%
extension WM~ 353] AA|slal, HFZH = 72°C 5% final
extension & HA|SIHCE PCR 52 &5 4HE 10 uE
1.5% agar geldl A7]9%F (100v, 25%)3t & ethidium
bromide® F43}] 298 bp2] 5F DNAS FRIEITH26)
(Table 2).

Table 2. List of oligonucleotides used in the study
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PRRSV &H HE

€3 & PRRSV & 7= 48171 918l herdcheck
porcine reproductive and respiratory syndrome virus anti-
body test kit (06-04404-06, IDEXX Laboratories, USA)E
AREBIATE. AlzAbe] A7 el wet AAert ed g3
S /4022 3]X3sko] 100 uk¥ PRRSV antigen coated well
(PRRSVW)3} control well (NHC)S 3+ 22 3lo] T Al
E5 WAIFCH, AxALIA AT FEFHDY (PO
FFAEH NO® 53 HOoE Ao 307 vt
SAFTE REEE T TS HEAL 300 ple] washing
solution © 2 33] M|&3}3. 100 ul anti-porcine: HRPO con-
jugateE ZF welloll &3] A4 1AIZF < RESAIA
oh RES 9 & ASAE Helal FUe el AR
AAEI BAS £13] 100 ul TMB substrate solutionS ¥
Ao 1587 9ESAIZT F 100 ul€] stop solutionS 7t
2 go] WA wk3-5 AAAZ A3 345 #l8] ELISA
reader (Sunrise, TECAN, Swiss)®] 650 nm Z}gollA] optical
density (OD)E =743I59th

ELISA 23} #82 AZ=ARS] Al4H2](Sample PRRSVW
OD - Sample NHC OD/ PC PRRSW OD-PC NHC OD)
of wal S/PFLS ARUTE PRRSV A 5 B4 SP 04
ol g g FeoE AAsT

Salmonella spp. X HAE

8d = Salmonella spp. FA| 97} (Serogroup B, C, D
S =43sl7] 3l herdcheck swine salmonella antibody
test kit (06-41359-02, IDEXX Laboratories Inc., USA)E
ARgIATE AlZALY] A7 Wl meEt AAerE Ed 8%
S 12022 3]23}e] 100 w® salmonella antigen coated
wellell ¥aL REGAIZ oW, AAPA A|Fet FFF D
(PO} E-598% (NO= s WhHo = Y 4o
307 WREAIZITE Wk R & TS WAl 300 plé]
washing solution®. 2 33] A& 3}3L 100 ul Anti-porcine:

Primer Sequence(5’ - 3”) sense information
PCV2-P1 GGTTATGGTATGGCGGGAGGAG + . )
Cap protein region®
PCV2-P2 CGCTCTGTGCCCTTTGAATACTAC -
PRRSV-EU1 AACTTATGCTCCGGTGTCATCTTG +
PRRSV-EU2 CAAAATCCCAAATAGAACCGTCCAC -
PRRRV-NALI TGCAGGGCTTGITTGATCTTCC + )
ORF1b region®
PRRSV-NA2 CTGAATTTATCCCCGTTGCCTAGAG -
EU-FAM 56-FAM- ACCTCACCCACCGTCCCTTGTCGA-3BHQ 1 +
NA-HEX SHEX-AGGCACACCCGTCAACCTCGCAGT-3BHQ 1 +
Sal-F TTGGTGTTTATGGGGTCGIT + @)
Sal-R GGGCATACCATCCAGAGAAA -

a. Made by Biosearch technologies Inc., USA
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HRPO conjugateE 7} wellol] £531a] A00A] 1A]7F &<t
HRSAIZT BRSS9k & S-S BiE|al SYe WhHe] Al
ARG E AAS 100ul TMB substrate
solutionS Wil A4 1587F vSAIZ] & 100 ple] stop
solutionS F7F2 Hol A wkg-S AXA AT A3 S48
£8l ELISA reader (Sunrise, TECAN, Swiss)2] 650 nm T}
ol A optical density (OD)YE =43} T).

ELISA A3 3782 Az=AFe] AXH] (sample OD-NC
OD/ PC OD-NC OD)ell @z} S/P7kE AUt Salmonella
spp. A % -SSP 025 oY AE Fdow A
E=g

=

Salmonella spp. T 22|

£ A2 A4S 100 piE buffered peptone waterol] 3
ZF3to] 37°CollA 16417F oH] F++2 Sl Rappaport and
Vassiliadis broth (1.07700,0500, MERK, Germany)ol| %]
42°Col A 2477 23] At S5t} Salmonella A
2]l SS agar, XLD agar, Rambach agar®} MacConkey
agar 5ol =ate] 37°C, 18A17F v Fatith(24).

Real-time PCR HIO[2{A &2 F:H Y SAHXZ

Real-time PCRS] Cke] HIOJEIE wlo|2i2 frixlE o
7Fsl7] $13F EA A El= MJ opticon monitor™ analysis
software (ver.3.1, Bio-Rad Laboratories, CA)S ©]-8-3}3.21H,
Ctgk o] wvlolels ks =Fsh= 3212 Kenneth 59
AT A3E wsith(13). S99 A3 vw 2 715
= microsoft excel 20073 SPSS 10.0.7 window program
(SPSS Inc., USA)S ©]-&3t}.

2 1

—

PRRSV &3 % A ZIEt Zat

AR FA H9 61.54%7F PRRSV A S S
), A RNEFe 1150l 7P =4 velsdth wide] &
o F PRRSV 7 AE&S AA 3] S Yoz
F 739 3.58%2] W FES BHoU AE 0 S
770 10%= =4 YERATHTable 3).
2371 AAF AFE MSY 19F ol T vlTk S
EF3t] PRRSV A € 3 H3& o

rlo net

o

Table 3. Prevalence of PRRSV antigen, antibody in the swine farms

Positive rate®

Type of pathogen Type of test Total result

4wks Twks 11wks 17wks

Antigen(PCR) 6/156 (3.85%) 1/36 (2.8%) 4/40 (10%) 1/40 (2.5%) 0/40
PRRSV Amount of virus® 1.23+0.13 1.20+0.00 1.29+0.10 1.02+0.00 0

Antibody(ELISA) 96/156 (61.54%)  18/36 (50%)  23/40 (57.5%) 28/40 (70%) 27/40 (67.5%)
PCV2 Antigen(PCR) 15/156 (9.62%) 0/36 2/40 (5%) 8/40 (20%) 5/40 (12.5%)

Amount of virus® 2.65+1.54 0 324+ 127 329+ 1.67 1.39+0.27

Antigen(PCR) 7/105 (6.8%) 1 0 3 3

Salmonella  Bac. Isolation 0/105 (0.0%)

Antibody (ELISA) 35/156 (22.44%)

1/36 (2.8%)

3/40 (7.5%) 18/40 (51.4%) 13(40) (37.1%)

a. No. of positive/no of total test samples (%),

b. Amount of virus= qualification of virus: mean + SD, unit:log10 copy/ 200 pl

Table 4. Prevalence of PRRSV, PCV2 and Salmonella antigen and antibody with MSY above 19 and below 19

Positive® (%)

Total result

Type of test

Type of farms

4wks

Twks

11wks

17wks

PRRSV antibody ~ MSY 19<® 19/48 (40%) 3/12 (25%)
ELISA MSY 19>¢ 81/108 (75%) 15/24 (63%)
PRRSV MSY 19< 0/48 0/12

PCR MSY 19> 6/108 (5.6%) 1/24 (4.2%)
PCV2 MSY 19 < 2/48 (4.17%) 0/12
PCR MSY 19> 13/108 (12.04%) 0/24
Salmonella MSY 19 < 5/48 (10.42%) 0/12

antibody ELISA MSY 19> 30/108 (27.78%)  1/24 (4.2%)

3/12 (25%)
20/28 (71%)
0/12
4/28 (14.3%)
0/12
2/28 (7.1%)
0/12
3/28 (10.7%)

6/12 (50%)
22/28 (79%)
0/12
1/28 (3.6%)
1/12 (8.3%)
7/28 (25%)
3/12 (25%)
15/28 (53.6%)

7/12 (58%)
24/28 (86%)
0/12
0/28
1/12 (8.3%)
4/28 (14.3%)
2/12 (16.7%)
11/28 (39.3%)

a. Number of positive/ number of total test samples
b. MSY 19 <: farm with MSY above 19 heads
c. MSY 19> farm with MSY below 19 heads



A5l Hth MSY 19F o4 4t A4 AZe o)
I PRRSV 3 SAHES 40%3 oM, 4578~ 758

A PSS BTk B MSY 195 w|wkel Hat
A AE dig PA FEL 75%E BAoH, 457
~17FH7HA] 63~86%2] =2 A LS B

o F PRRSV F34F FdE&2 A9 MSY 1957 <)
QA T S AA AZA o] HEEA Fgkor,
MSY 197 w91 F4te] 749 459, 779, 11598 73¢
oA FAlF PRRSV o] HEHUeH 1 ¥kEs 759
(4/28)°] =& Ao 7 YEPITHTable 4).

1o ra

rlo

PCV2 & 3 & Zich Zot

A FA A 9.6%14 PCV2 vlol# 2~ o] A&
HYom 75 oPde] A FlelA o] HEHNeH,
AENEE 1159 (G 228 20%), 17579 (+1 288
12.5%), 7% (77 2818 5%) o2 vt 72k 770
HE AEE gAY F vl {FHAE A (logl0 copy/@
o 200 u3 A3 1157 329+ 1.67), 7579 (3.24+1.27),
17558 (1.39+ 02708 21w Ath(Table 3).

PCV2el thst EH F g HAEES MSY 19F o]l
S 197 W9l O E FEale] Hlaste] & 2
I MSY 195 oPdel w9 % 4.17% (2/48)2] HA
4 AEES o, MSY 195 H|Rkel 542¢] PCV2
A AEES 12.04% (13/108)2 MSY 19%F oAkl 57
T3} HwEle] AiFog =& YPAHES HSITHTable 4).

Salmonella 82l Y X HE ZHu}

EHoA Salmonella &S {3 MdElE AXBIHL
U, B = salmonella 72 E2]EA] &)

¥ F Salmonella sppll ™ PCRAARE Xt A}
10570¢] B 2= 7749] Salmonella FAAF HA (6.8%)-F
IO, PR 47, 1159, 17577 FelA &
Aol ettt Salmonella serotype B, C, Dol tigh &
AAF A3 A Sl gk P& 224%390M, g Wl
TE 1FH (P FEE 514%), 17579 (7 &
37.1%), 778 (T FHE 7.5%), 478 (T S
2.8%) o2 FRIE|UTHTable 3).

MSY 195 oldRl &7t MSY 195 H|9R1 5=t
Salmonella A WIE&S Hws] EJYTE MSY 197 o3l
AT AA AE FHES 1042% (5/48)01ReH, 115
Hat 175750 42 7+ 2 FHE 25% (3/12), 16.7%
(2/12)5 EATh MSY 197 "Rkl 57e] AA| AlE 4
&2 27.8% (30/108)°1H, F7HE FHES 1159 53.6%
(15/28), 1773 (39.3%), 7573 10.7% (3/28), 459 4.2%
(124) <22 gelgrt. MSY 19% ml9t 534S MSY
19 o) &= vlasle] A oR 11593 17739
T FdEo] vl o) ¥ Eow, MSY 19F ol &
2] 45783 75O E A S Bolal JtK(Table 4).
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E ATE SEF Exshke v FW F PRRSY,
PCV2, Salmonella spp.2ll SH3ste] A AFEH LM, 2009
W AEMAl ZAF AT BIAle] 95 PCV2 HAle A8
SIIAIRE, o} QFdE|R] ¢ke FAe] HdE MSYZ} 19.152
HalEe] o]F 7]FE0 R FTE MSY 197 7o 2 ¥
stod F7RIATH(]). A B 5 A Ui HEATT sle
4L fIem, PRRSVE] 3 A BEES AL 77H
A AE R BEXE Hol= WHH, Salmonella®] A S
5 FHI 1757500 ¥Eo] =2 Ao2 Yehith
7k WA e tigk A PEEL 10% H|THS Holil 9lo
] FHdE ¥MEE PRRSVE 7F%, PCV2gt
Salmonella= 1157 o]0l &=A] Yepslth 534U PRRSV
o] wlo|#}~¥F (viremia) LAY U o] PCV2HL} wWEw,
EA\Y Salmonella B]1Z A71+= PCV2S} AR o=z
Ehal=

B Aol #aEE AL BuolA] Murakami 5(17)8 7
- ZAAF 9]F] AZolx PCV2e}t PRRSV &3¢ 7Hde] 74
7} 833%™, ©]F PCV2, PRRS, Salmonella?} 2+
7298 AMAE 55.6%1ATE Willis 5(29)2] Al ¢Jaha
Salmonella®t PRRSVY| BF =23 258 43%9] HAt
Ao}, PRRSV B Salmonellas W2 53 45 o
ST UERA] o, T HAAY BT =EE 1w
o] 18] ¢ke IF Hlwate] JulHSE PRRSVE &
= Srk Bl Salmonella WEFo] EJH 7oz 3
=Tt B 5(3)2 RAeA = 2005 PRRSV A
WA EIEZo] AA AMZ2] 68.9%AN M, AHS Do) 7}
GrE FdEo] =A JEH

A F PRRSV HE Ade= A ¥1=F7F ol MSY
1975 71502 va BA5 Aol BA4 fo8S 44
s71e ofEl ey 455 E 7% ko] A gl MSY
197 o3l gt vlaste] vl o] ko, MSY
195 ol <oA= o] 77kl PRRSV &¢o] HEFA|
< Wb, Y 61 BT MSY 19 TRt 259 4
HRE 1159 FZA Yepger, 7586 7o) 7H3
Aot}

Aol MSY AFo] B Tl 749 A T

oA Ee A S Holr HAF nlo|y X~ HE W
o )

(e}

¢

0,
M

;

i

I 4y R
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Holl w4 Yehds gl tisl dddom =
o4 PRRSV7} Fgsl=o] A @42 ¢ Z/H717F &
A7 A= E8 WIETt 2oL, olfA EiAE
Alste] FEEE FEE0] Sk wielgtal 4%
ATH T3 4 F7HEE PRRSVE &9 A& Ao}
A& Axpt F34=EA & olfi+= PRRSVO tish WAl
of 7IQ1gt FkaAe] &d ¥ W] JFo= HolH, 175
ol Fd F Fo] AEHA L& olFE 45T HE 115
B T2 HolEl 2k =& o]F FAE Tkl o 1]
2§07 FHETH(S).
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g PCV2 vlo]& X kS 4 31= real-time PCR 2
I F7HE P vpolgls Rk 1.39~3.29 (logl0 copies/
200 phRl Zo=Z ZARERTE 2 Algel] FAIR JHAlE AR
7ol AZsE NAE o7 319921, Brunborg S(6)2] 4
T Aol mEW PCV2rE A 73 iAol 93 & vt
olg]x AETHEH fAkeE S Hole ZloR gRIFITh
MSY 195 w3t 5722] PCV2 34 77k Bt
Hlol2]2 ko] 7R 11550l 3.24~3.29 (logl0 copies/
200 uhe! WFH 1753 1.39 (logl0 copies/200 u)Z Sro}A]
= ool thell WAl = Y olF FslaiA FAF A
o] & Aoz FAHr} Pensaert 5(20)2] X Ao
WEW PCV2 Hpolg] 28] dF npoleX o
PCV2 vz 2ol =¥ O]—r 7—1‘77?] F& 79| Hloly
27 AEES T F Ao
2 AT A34E Fste] PCV2, PRRSV, Salmonella®)

¢

b BE PCV2 WAS ALgEl gloug lﬂ“’] A5

) 2 Qole ;7}3& ;ﬂtﬂ B2Y¥Xe=a > 46}1:]-
H, PRRSVE FE5& 4 %D}. MSY 195 m|9ke] F7golA
155)ell e, o2 <l
ZJO&EM A 1% HY7|xe] A E
c% PCVZ«] EA|7F eatA o] oA ﬂrﬂ«l H}°1€1*~
J Fo wiE (7FH~11FH)s e o & UEr
AT} o] A71el Salmonella B 3 '%-‘4' 7&% o] h“‘:’]'z]
= d4E E?SH T wiEFe] Skt A Al A
754 o) lr:o}zh:].

=

—lMu'nEi

4 e

B AellA] PRRSV, PCV2 2 Salmonella spp. o tdt
TF7PE BE BALS A A iAo e TAAS

S A3 2R} s, 42 0] We Ao el
o], 2] 43 G A pOV2 HIE A
2he o}zl 9% P71] PRRSV 2ol met 44 2ol
Anslel AYow AT £4E AT 4 ALE Akl
ok meb] Aol e o] A% el AR @l
400 U AAH RS F 2 Abg T

WA O1d o] Hadh, B A guigeEs w4 A

A A 4] Ao A AAIE A6k AAHeE

o1t JIE Hasls 4 = A vlHo] AlEsith

Z 12 8
1. 79, A9AY, A7, oA, AMIERpHHA AL <
EH?E%UE?%] 2009.

2. ‘#ﬂ?ﬁ AES, WaEolxe =i®] A7) 5g715HlelE
2 A By 5_/\} 7&#@6@% 2004; 27: 89- 94

3. v, 83K, olds, 0101 A, sk
48 53 R *Mﬂiﬁﬂ o5 PEH A4,
thakr=e]8tal®] 2008; 48: 67- 73

3 -

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

S

-
i

[e]
PBE, 519, B,

: SEEE7AAIATY, 2006.

Tege] AN e 2

. An DJ, Roh IS, Song DS, Park CK, Park BK. Phylogenetic

characterization of porcine circovirus type 2 in PMWS and
PDNS Korean pigs between 1999 and 2006. Virus Res 2007;
129: 115-122.

. Brunborg IM, Moldal T, Jonassen CM. Quantitation of porcine

circovirus type 2 isolated from serum/plasma and tissue samples
of healthy pigs and pigs with postweaning multisystemic
wasting syndrome using a TagMan-based real-time PCR. J Virol
Methods 2004; 122: 171-178.

. Chae C. A review of porcine circovirus 2-associated syndromes

and diseases. Vet J 2005; 169: 326-336.

Fachinger V, Bischoff R, Jedidia SB, Saalmuller A, Elbers K.
The effect of vaccination against porcine circovirus type 2 in
pigs suffering from porcine respiratory disease complex. Vaccine
2008; 26: 1488-1499.

. Fan H, Ju C, Tong T, Huang H, Lv J, Chen H. Immunogenicity

of empty capsids of porcine circovius type 2 produced in insect
cells. Vet Res Commun 2007; 31: 487-496.

Fort M, Sibila M, Perez-Martin E, Nofrarias M, Mateu E,
Segales J. One dose of a porcine circovirus 2 (PCV2) sub-unit
vaccine administered to 3-week-old conventional piglets elicits
cell-mediated immunity and significantly reduces PCV2 viremia
in an experimental model. Vaccine 2009; 27: 4031-4037.
Gillespie J, Opriessnig T, Meng XJ, Pelzer K, Buechner-
Maxwell V. Porcine circovirus type 2 and porcine circovirus-
associated disease. J Vet Intern Med 2009; 23: 1151-1163.

Kim EM, Kim HK, Park SJ, Lee CS, Luo Y, Moon HJ, et al.
Prevalence and antimicrobial resistance patterns of Salmonella
spp. Isolated from different aged pigs in Korea. Korean J Vet
Res 2007; 47: 395-398.

Livak KJ, Schmittgen TD. Analysis of relative gene expression
data using real-time quantitative PCR and the 2(-Delta Delta
C(T)) Method. Methods 2001; 25: 402-408.

Maes D, Nauwynck H, Rijsselacre T, Mateusen B, Vyt P, de
Kruif A, et al. Diseases in swine transmitted by artificial
insemination: an overview. Theriogenology 2008; 70: 1337-1345.
Mengeling WL, Lager KM. A brief review of procedures and
potential problems associated with the diagnosis of porcine
reproductive and respiratory syndrome. Vet Res 2000; 31: 61-69.
Mortensen S, Stryhn H, Sogaard R, Boklund A, Stark KD,
Christensen J, et al. Risk factors for infection of sow herds with
porcine reproductive and respiratory syndrome (PRRS) virus.
Prev Vet Med 2002; 53: 83-101.

Murakami S, Ogawa A, Kinoshita T, Matsumoto A, Ito N,
Nakane T. Occurrence of swine salmonellosis in postweaning
multisystemic wasting syndrome (PMWS) affected pigs
concurrently infected with porcine reproduction and respiratory
syndrome virus (PRRSV). J Vet Med Sci 2006; 68: 387-391.
Murray CJ. Salmonellae in the environment. Rev Sci Tech 1991;
10: 765-785.

Opriessnig T, Meng XJ, Halbur PG. Porcine circovirus type 2
associated disease: update on current terminology, clinical
manifestations, pathogenesis, diagnosis, and intervention strat-
egies. J Vet Diagn Invest 2007; 19: 591-615.

Pensaert MB, Sanchez RE, Jr., Ladekjaer-Mikkelsen AS, Allan
GM, Nauwynck HJ. Viremia and effect of fetal infection with
porcine viruses with special reference to porcine circovirus 2
infection. Vet Microbiol 2004; 98: 175-183.



21.

22.

23.

24.

25.

26.

FE Aol we

Pfeifer CG Marcus SL, Steele-Mortimer O, Knodler LA, Finlay
BB. Salmonella typhimurium virulence genes are induced upon
bacterial invasion into phagocytic and nonphagocytic cells.
Infect Immun 1999; 67: 5690-5698.

Popoff MY, Bockemuhl J, Gheesling LL. Supplement 2001 (no.
45) to the Kauffimann-White scheme. Res Microbiol 2003; 154:
173-174.

Rossow KD, Bautista EM, Goyal SM, Molitor TW, Murtaugh
MP, Morrison RB, et al. Experimental porcine reproductive and
respiratory syndrome virus infection in one-, four-, and 10-
week-old pigs. J Vet Diagn Invest 1994; 6: 3-12.

Ruiz J, Sempere MA, Varela MC, Gomez J. Modification of the
methodology of stool culture for Salmonella detection. J Clin
Microbiol 1992; 30: 525-526.

Straw BE, D'Allaire S, Mengeling WL, Taylor DJ. Disease of
swine. 8th ed. Aims, lowa: lowa State University Press, 1999.
Suh DK, Song JC. Simultaneous detection of Lawsonia

Za A

27.

28.

29.

&

A} 421

Me

intracellularis, Brachyspira hyodysenteriae and Salmonella spp.
in swine intestinal specimens by multiplex polymerase chain
reaction. J Vet Sci 2005; 6: 231-237.

Wagstrom EA, Chang CC, Yoon KJ, Zimmerman JJ. Shedding
of porcine reproductive and respiratory syndrome virus in
mammary gland secretions of sows. Am J Vet Res 2001; 62:
1876-1880.

Wellenberg GJ, Stockhofe-Zurwieden N, de Jong MF, Boersma
WI, Elbers AR. Excessive porcine circovirus type 2 antibody
titres may trigger the development of porcine dermatitis and
nephropathy syndrome: a case-control study. Vet Microbiol
2004; 99: 203-214.

Wills RW, Gray JT, Fedorka-Cray PJ, Yoon KJ, Ladely S,
Zimmerman JJ. Synergism between porcine reproductive and re-
spiratory syndrome virus (PRRSV) and Salmonella choleraesuis
in swine. Vet Microbiol 2000; 71: 177-192.



