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Abstract : Total 160 head of porcine kidneys were examined for gross and histopathological lesions and
polymerase chain reaction (PCR) for porcine circovirus type 2 (PCV-2), porcine parvovirusL(@&Ro3pira

species and porcine reproductive and respiratory syndrome virus (PRRSV). Grossly, 137 kidneys (85.6%)
had lesions characterized by the presence of the scattered white foci. Microscopically, multifocal interstitial
nephritis, which classified into 4 grades such as, no lesion (Score 0), mild lesion (Score 1), moderate lesion
(Score 2) and severe chronic lesion (Score 3) with fibrosis, was observed in 159 cases (99.4%). The
histopathologic mean score for multifocal interstitial nephritis was significantly different (P <0.05) between
the cases of PCV-2 single infection and the cases of co-infection with PCV-2 and PPV. According to PCR
evaluation, PCV-2 were detected in 73.8% (118 cases), PPV were in 66.9% (107 cases),eptaspgra

spp. and PRRSV were negative in all kidneys. Both PCV-2 and PPV were detected in 52.5% (84 cases).
In 84 cases co-infected with PCV-2 and PPV, the occurrence of lymphoid follicle and vasculitis were
observed as 65.5% (55 cases) and 26.2% (22 cases), respectively. These results revealed that PCV-2 and
PPV were major infectious agents for interstitial nephritis in slaughtered pigs, Jeju. And the histopathologic
lesions of multifocal interstitial nephritis were more severe in the case co-infected with PCV-2 and PPV.
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Table 1. Oligonucleotide primer sets for the detection of porcine circovirus type 2 (PCV-2), porcine parvovirus(PPV),
Leptospiraspecies and porcine reproductive and respiratory syndrome virus (PRRSV)

Pathogen Primer Nucleotides sequence (5 -3 ) Size of amplified products (bp)

PCV-2 CF8 TAGGTTAGGGCTGTGGCCTT 263
CR8 CCGCACCTTCGGATATACTG
P1 ATACAATTCTATTTCATGGGCCAGC

PPV P6 TATGTTCTGGTCTTTCCTCGCATC 127
P2 TTGGTAATGTTGGTTGCTACAATGC
P5 ACCTGAACATATGGCTTTGAATTGG

Leptospiraspecies LP1 ATACAACTTAGGAAGAGCAT 274

plospirasp LP2 GCTTCTTTGATATAGATCAA

ORF7F1 TCGTGTTGGGTGGCAGAAAGC

PRRSV ORF7R1 GCCATTCACCACACATTCTTCC 236

ORF7nF2 CCAGATCGTGGGTAAGATCATC
ORF7nR2 CAGTGTAACTTATCCTCCTGA

(2) Oligonucleotide prim&l ¥714<€ Enzyme Mix 1ul (QIAGEN GmbH, Hilden, Germany}
PCV-2, PPVE PRRS\E 71Z3}7] 943t PCR primer  &%3lo] PCRuF-2] & &3] 2507t H=% &}
= Larochelle & [15], Soaress [20] % Christoper-  $Th RT-PCR® 42°Cel| 30%, 94Ce] 1527F whg-
Hennings% [6]°] X323t Nucleotides sequences (Gibco 94°Cell 20%9} 47°Col 30& 2 72°Coll 307t 308
BRL, Grand Island, USA} ©]&3tgjon, A EXuE &3t o, il%— 72Ce| 15%-7F TH-3A1AHTE PCRREES:
T+ Kee 5 [13]°] HZ3% DNA sequences (Bionex, ©] $E% ¥ ORF7nF2, ORF7nR2 primgér ©]-8-3}<]

of

& 401'

Seoul, Korea)]l &3] =|2+sl4th(Table 1). nested PCR- 251t} [6].

(3) PCR/RT-PCRIF-g-Z7 (4) PCRZZH=2] 3

PCRZZ-& GeneAmp PCR system 2400 (Perkin-Elmer  PCRuHS- £h5 fn“, gagd 94 g 10plE 1.5% agarose
Co., New York, USAE- o]&3F3ith. PCV-2, PPVHE & gel’delA 71958 AAIg T, ethidium bromide
ExvElte] A& 93 HPOZJJE ZFZ3%F DNA 2l (0.5ug/m in DW)E S2319.2H, UV transilluminator

sk 27kl primer 1l (20 pmol) Bt E#E RS 16WE = Zzhe] WA thEt Se] bandk st
Premix tube [Taq DNA polymerase 1U, dNTP 0.25 mM,

10mM Tris-HCI (pH 9.0), KCI 40 mM, MgGl1.5 mM Sz
(Bioneer, Daejeon, Korea}] #7511 PCRuE-g-21¢] 3| BelzA Ao durg ofxe] A ofeh 7 o
T G] 2007} M= Sielvh. PCV-A= 05C B <IAS Aol mE 2 A9 it A5be] feld

< Whg %, 95C, 65C % 72Cel 77 6024 353] 2 pc-SAS packagé ©l-8-3te] ANOVAR FAlEAE

Bl e, HF 72CA 1087 A F T} [15]. A st Tt
PPV 95°Cel 58 F<F w3 & 95Col| 45%, 55°Cd

= Ol-ﬂ
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primeig ©]-8-5t4 FY3 2SR nested PCR A4 S0t HA

ST} [20]. AEATEE 95CH 60%, 55CO] 30% =& A Hx] A4 16000l hat Sl A

g 72Ce| 4524 353 WkES vhE, HF 72CA 5 A A 7 A9 Hé‘?i% 85.6% (13%)°llA Eel=

E7F NESA AT [13]. gom, 7 2 WMHNLS 74.4% (119)]), WEkAL 11.2%
PRRS\®] AE 98 9h-g2712 &3 RNA 5l (180)= FE=H STt 71 Alge] W e R G Al b

¢} ORF7F1Z ORF7R1 primer {ul (20 pmolg QIAGEN &o] Z+z} 6.9% (1H)9} 12.5% (261)0)A #2E3)

onestep RT-PCR Kit[RNase-free water 18, 5% onestep T WA HA 1~3 mnid = (Fig. 1), HukAle 27

RT-PCR €+ 5ul, dNTP Mix 1ul, onestep RT-PCR  3mm o]’do. & M4 = fuldo] A7 553k ¢



282 FRY - dhed - B - Y

EREED T ERRTEE

Fig. 1. Kidney of slaughter pig. Note white foci randomly Fig. 2. Kidney of slaughter pig with interstitial nephritis

distributed throughout the cortex.

He| =X8E ZAl

2] A7 160 Foll WE|2A st o2 g Al
< Hol: AL 99.4% (159)), BZY¥ x7} -
A& 55.6% (891) ¥ W#H-2 18.8% (3010l H&
HArh 16600 e AAz el 7H A Ade] Wi A
= 205801t 7F NAEE A AYE A= 0
e 0.6% (H), 182 26.3% (42]), 242 40.6% (65
o) 2 348 325% (52)& YElsith.

A 2] Xprt 1789 Ao e TR 2
LA =T oA ze] Alzddel FEAF WA, =
2 2 o] 7 RA gxol FHEMEL "
WAzt et Il AR Wae] A= ARF
Axct & A vFep AT A9 Ao 2891 €
© HET, YAAE 2 XYM T PHYEHA e
Ho] AFFAI R £ HAE P e ol A
SE ASHEZ A8 FH A=o] DA HIFT
At QQFE ] el dAE F4¥ REORE A
H Ak, &3 dF AR 2] Bowman's space)| =3 2
Agtde] WAlls 340 sEde 22 Frxd

score 2. There are large foci of interstitial nephritis bigge
than a glomerulus, with lymphocytes and macrophages.
H&E stain. x500.

Fig. 3. Kidney of slaughter pig with interstitial nephritis
score 3. There are closely packed lymphoid aggregates with
a distinct follicular pattern (LF). H&E stair250.

whok B4 (protein cast) 0] & A
thFig. 2). 3 dolME F5Edl A4 T
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Fig. 5. PCR products of porcine circovirus type 2 (PCV-
2) and porcine parvovirus (PPV) from kidney homogenates.
Lane M: 100 bp ladder; lane 1: 263 bp PCV-2 positive
control; lane 2: PCV-2 negative control; lanes 3~5: 263 bp
field sample; lane 6: 127 bp PPV positive control; lane 7:
PPV negative control; lanes 8~10: 127 bp field sample.

A AR = F/5 (arcuate arterieg) 539} 9|
) Alo] W= Folof YA E, EXAME Y SF77)
AaEo] AUSATE G- A Apole o] FAaty
o] 28 A3 dFo] TulE] 9lom, I F9RE 4
54 (fibroplasiap] 2= i) (Fig. 4).

Fig. 4. Kidney of slaughter pig with interstitial nephritis
score 3. Necrotizing arteritis characterized by mural
hemorrhage, necrosis and infiltration of polymorphonuclea PCR ZAt
cell, mononuclear cell and fibroblast. H&E stak500. 1607-2] #1#] 21704 &3 DNAS o] &3] PCV-
2, PPV, @l =2kt 2 PRRSWI tid PCR/RT-PCR
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Z29 HETE As] 8l AguaA Axsk g A 4= 19701, PPV ©HE 73 ofolA= 1.78
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Table 2. The correlation between infectious agents and histopathological scores of multifocal interstitial nephritis for
kidneys of 160 pigs slaughtered in Jeju

Score PCV-2 PPV PCV-2 & PPV Not detected Total
0 0* 0 1 0 1
1 12 11 14 5 42
2 11 6 39 9 65
3 11 6 30 5 52
MeantSD 1.97 1.78 2.17 2.0 2.05

*No. of positive pigs.
Significantly different between only PPV infected group and PCV-2/PPV co-infected group (P <0.05).
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Table 3. The occurrence of infectious agents in cases of A& AL thato g 7HEA A99e] YA =
multifocal interstitial nephritis with lymphoid
follicles and vasculitis for kidneys of 160 pigs

slaughtered in Jeju

Infectious agent (Number of case) Not

PCV-2 PPV PCV-2 & PPV detected

(34) (23) (84) 19
LF (%) 18 (52.9) 6 (26.1) 55 (65.5) 10 (52.6)
RV (%) 3(8.8) 2(87) 22(262) 3(15.8)

LF : formation of lymphoid follicle.
RV : renal vasculitis.

71829 Ne] HF A 5E vws A3} §24 (P<0.05)
o= Zol & vER) aiﬂ(Table 2).

W o7t 349 A Wade] YRS POV
7} = Z:Ouj% 340l = 22t 52.9% (1@]), 8.8%
(3l), PPV} & 2Hd |l 23 ol X = 26.1% (81), 8.7%

(2) 2 + H}Olai 27} &3 2495 840914 E 65.5%
(5541), 26.2% (221)E HIom UJAA7 AEHA &
2 1] AME 52.6% (10]), 15.8% (3))E vErstTh
(Table 3).
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