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2002 1147¥ 37049 zbell Z2AAM AF=d 157 sFo=RYH =5
Zste 160F =AY AFS AFAste] AP Ao et &b w©
Wz st Aol s x] A =Zubole] 2 28 (porcine circovirus type 2;
PCV-2), #1®] s}®ulolz]~ (porcine parvovirus; PPV) 2 &3]z}

T EAAH-S (polymerase chain reaction;
PCR)S A A& 1 Ay, 7+384 Alde ot ¥¥e 856% (137¢)0l
A #REY Bz or HEAd A9 994% (1594l A &<l

2)
e A 04, Avd B9 14, 5% 24, d#dE

(Leptospira spp.)°l| o3

| d ,
THSlE AR S 33 T2 A A AFE AES AT, 1609
o3 (lymphoid follicles)
% (30l A TE= AT

107l A Fdoz Yyeyton e~V A T4 S

PCV-2 9@ PPVe &3 7+9L 525% (844Gt} PCV-29F PPV7 &3

A== A2 PPVZE &5 79 Aol Hlsto] WA g4 1Hd

AAFe] Bt AF7 F94 (P<0.05) IA =g, PCV-2¢ PPV}
=

Y o W Wy WAES 727 655% (55
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272 Al A tAL S 2 HITAEY AL FdE
EAEA 9 GBS wjdaln, ¢Fow wjAEE B3 oS5 4S W
stA o2 AHe] ¢ RS Had 4 v H AR TS 243
T T8 VTS Y B3 g s EES AL e EH|ste] dE
of &3y A Y 24 59 7IeS Fdst AW FHAF A Hdl

= 3

AR A} (Jones 5, 1997; Drolet® Dee, 1999).
Aol A A S = AW /\}?LXﬂ—J HH

2]
kidney) T+ ®ulAl (white spotted kidney)o & <& gt} o]¢} &
HES JoyE= YAARZE HX WFulolel A~ 23 (porcine circovirus
type 2; PCV-2), A B2 715 57|55+ vlo]E]~ (porcine reproductive
and respiratory syndrome virus; PRRSV), o}d|=nrlo]e8] 2~ (adenovirus),
| x] s} ulo] ) 2 (porcine parvovirus; PPV) 2 EA14 vl Al
2] AhAERFo]H 2 (porcine cytomegalovirus; PCMV)7F <& A ot
(Allan %, 1998; Chappel &, 1992; Cooper %, 1997; Drolet¥} Dee, 1999;
Drolet &, 2002; Ellis &, 1999; Kelly, 1967, Rossow &, 1995; Shadduck
S, 1967). o B Il A= M ZAHow fEAVE (Leptospira
spp)7b =5 siAll A A Aol HE FE AdAR HEA du
(Drolet®} Dee, 1999; Scanziani %, 1989; Thomas &, 1989).

YEsSE & % A4, ), HIEE 2 AR ggEE A5



TAGgHEoR dHA A, YAAQA Leptospira interroganse] B
(serovar type)= pomona, icterohemorrhagiae, hardjo 2 canicola’} .2
= 2 A= pomonad] el 7HE & stothar A vk (Drolet#}

]
Dee, 1999). S1E2v]eh= b, #2439 e w9y 958 $3) 3

(Levett, 2001). 53] 44l sHAel = 45 4 571
= Fofst HAE FAEAL ARES o7 st} (Bolin#t Cassells,
1990; Ellis &, 1985).

A A sutol el == Circoviridae®) 3t @A 71e9] 4 DNA H}ol
HE2A (Lukert &, 1995) A AFAEF (PK-15, ATCC-CCL 33)l
edHo A= Aol Hx=E HuHArt (Tischer &, 1982). L&+ 1990
WS 2 557 S YEE ol f A=A 71Ee] A svtol
, FdH EAo] tfE PCV-2E8 EEsldod, o9 e T4
ARA  Z5 5 (postweaning multisystemic wasting
syndrome; PMWS)elgt ® i3ttt (Allan 5, 1999; Hamel &, 1998;
Meehan &, 1997, Nayar &, 1997). IUolA %= PCV-29] ol <gt

&

PMWS7F ®aE ¢l e (Choi®t Chae, 1999), AlFZo A= 2 5 (2001)9
ofaf gle wk vk EF PMWS o]9] PCV-2 A& S24 A
& (proliferative and necrotizing pneumonia), 2=2] F4F 2 HA =5
(sow abortion and mortality syndrome), S| X I Hd L AZF ZFI4
(porcine dermatitis and nephropathy syndrome; PDNS) % t}oksl 2H 3}

AT ol sl B AaL vk (Allan¥t Ellis, 2000).

PPV+= Parvoviridae®l 43t ©d7bete] A4 DNA wpel & 2olw 3}
FE HAe= o, 2 B FEE FH veldaE wjEsta o] ek JEFsHAu
vtolg 2o @ dH Aoy Tt & Este] tE s Aol Hdutdnt
(Mengeling, 1999). ZEANA = 4 AL wleojgks) 2 Ed353 22
A7) Aol Fash dAJAE &#A vk (Cartwright$t Huck, 1967,
Mengeling &, 1991). 281 FHIToll& SAAENA PCV-29 =3 7

of PMWSE frurste] FEQiol vhulat 4414 £22 Fu Qi 440
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serovar pomona, icterohemorrhagiae, hardjo % canicolaS ©]-&3)

2) Oligonucleotide primer? %74 <

PCV-2 ¥ PPVE #H%E3}7] 93 PCR primerye Larochelle 5 (1999)
9 Soares 5 (1999)¢] X .13+ DNA sequences (Gibco BRL, USA)E o]-&3}
Gom :ME~T = Kee 5 (1994)¢] H. 113+ DNA sequences (Bionex,
Korea)oll =3to] Al 2st Tt (Table 1).

Table 1. Oligonucleotide primer pairs for the detection of porcine

circovirus type 2, porcine parvovirus and Leptospira spp.

Size of
Pathogen Primer Nucleotides sequence (5"~ 37) amplified

products (bp)

CF8 TAGGTTAGGGCTGTGGCCTT
PCV-2 263
CR8 CCGCACCTTCGGATATACTG

P1  ATACAATTCTATTTCATGGGCCAGC
P6  TATGTTCTGGTCTTTCCTCGCATC

PPV 127
P2 TTGGTAATGTTGGTTGCTACAATGC

PS5  ACCTGAACATATGGCTTTGAATTGG

Leptospira LP1 ATACAACTTAGGAAGAGCAT

274
SPD- LP2 GCTTCTTTGATATAGATCAA




Ao A WS xAL FE3 DNA 2109 2+ze] primer 10 (20pmol)
4 WS HFS 16uE  Premix tube [Bioneer, Korea, Tagq DNA

polymerase 1U, dANTP 0.25mM, 10mM Tris-HCl (pH 9.0), KCl 40mM,
MgCl, 1.5mM]ell 7kéte] PCR Wb&H ] HF §Fo] 20u7t H == 3t
Ak PCV-2% 95T, 65T % 72TCel 77t 604 303 W& ths, HF
72CAA 1083 98 A1 #H Y (Larochelle 5, 1999). PPVE 95Tl 45%, 5
5T 60x % 72TCel 90x4 353] W&k v, HF 72TolA 1023+ v
S A AT PCR ¥H<o] ¢k59 & P2, P5 primers o] &3t 593 =7
© 2 nested PCRS A AT (Soares &5, 1999). FE~I k= 95T 60
Z, 55Tl 30% % 72Tl 45%4 353] wkESF thg FHF 72Tl 53t
HES A AT (Kee &, 1994). PCR 5% & ¢339 GeneAmp PCR system
2400 (Perkin-Elmer 9600, USA)S-¢]-& 3} th.

¥ 3 ZzFe] wed 10uE 1.5% agarose gel’doll A
A7l %S AAE the, ethidium bromide (0.5¢g/mé in DW)E < 2349
ok SZEAES 3913t 7] 98 100bp Ladder (Bioneer, Korea)Z molecular
size markerZ A}g£3l9 1 A719F F PCV-2&  263bp, PPVE 127bp,
AE Ve = 274bpe
Scientific, USA) = &-<13}¢]t}.

Eo]# el bandE UV transilluminator(Seoulin

2
S
N
lo

4. EAAE

Wy olxe] Y4 olnsk 7t A ggel me

o] L pc-SAS packageE ©]-&3}4]
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Table 2. Gross renal lesions of 160 pigs slaughtered in Jeju.

NGL

MIN

WSK Total

WDK

23

137

18

119

No.

144

85.6

11.2

744

MIN : multifocal interstitial nephritis.

WDK : white dotted kidney.
WSK : white spotted kidney.

NGL

: no gross lesion.



B A 1600 Fol WeEHSGHAoR AN AGS Bt AL
99.4% (159¢]), HZeF oAx7t FAE AL 556% (894]) H AL
18.8% (30e)oll A &&= At (Table 3).

Table 3. Histopathological renal lesions of 160 pigs slaughtered in

Jeju.
MIN LF Vasculitis
No. 159 89 30
% 99.4 55.6 18.8

MIN : multifocal interstitial nephritis.
LF : formation of lymphoid follicle.

Table 4. Histopathological scores of multifocal interstitial nephritis
from 160 pigs slaughtered in Jeju.

Score
Mean
0 1 2 3
No. 1 42 65 52 2.05
% 0.6 26.3 40.6 32.5




Arch 2 A4S et (Fig. 2). A9 A5¢7F 289 ol g=4,
FAMAE 2 ZEAAEZ FULASA HEH AAFARG E HAE ¥
Aatal Jolen ols HEH ATHER A& FHY Ao HeA W
FEHAY f5H Aol A H4d Regor dFHAAT £F o
B AR 9] Bowman's space, Alxd 2 HEg@e] WHdE A F
FHe= #d Fd Mg 4 (protein cast)o] 59 Ae A¢E @
ZE ok (Fig. 3). 33 dolA= Fdd AA thdst Ao Afsirt
Y=ol o FAH AFolHEe At A AFFAY Al
AatA 1ol AT Felol mEtd = Al AIAEe de] &k
Axdoe] e vl A A Rere #2E 5 ddd (Fig.

1 dzas Adey] As A A Axrt SA45E A3 gt

AE BAE AT (Fige 6). HZF oE= A Be 45 87714 2
T 2-4E FAsta e, 99 A% A4S st Al Wad
< 30elell A BEE F deon, FE W g5d AAR de R
=™ (arcuate arteries)®] 39k 99| Apo] HE= Foo GHAE, FEA
Ax 2 S5 ZAaEe] ddT Fig. 7). €5 AT Agos a9 o
HrpEol 28 AT Tl FubHol glen, O FHR Ahiste 1

ol At (Fig. 8).
2. PCR AA}

16072 # A Ao FE3 DNAE o] &3le] PCV-2, PPV, FEAT]
gholl th3 PCRE A3 A3} 73.8% (118l)elA PCV-2 £°] band
<263bp)% 66.9% (1074l PPV 5o] band (127bp)E 1 4= U<
o} E3 525% (849))ol M= PCV-29F PPVEl band’t E5F el= it

_10_



(Fig. 9). 1E2=vgte] tig PCRO 23 EF FAHo=E yeyton, A
) Z+2  Leptospira interrogans serovar pomona, icterohemorrhagiae,
hardjo 2 canicola ¥iF Ao FZE3 DNAJ Walde= =5 44 band
(274bp)7t A AT (Table 5).

Table 5. The results of PCR for PCV-2, PPV and Leptospira spp.
from kidneys of 160 pigs slaughtered in Jeju.

PCV-2 Leptospira Not

PCV-2 PPV
& PPV Spp. detected
No. 118 107 34 0 19
% 73.8 66.9 52.5 0 11.9

PCV-27} &% 249 AgelA 284 Ade] BaAFE 1978012

PPV7} &= Zhgel elelX= 1784, PCV-2¢9t PPV7} 53 7+al® oo

ME 2178 o=

= HuA g 2802 gAF Sk PCV—ZQ} PPV ;Q;_‘_?;sj]— 710

PPV ©% Zdgl Al diste] HelzxstAl tdA Ade dd A+
A3t ol

£ Hla

Z

—~

P<0.05) & ZelE YEA Y (Table 6).

_11_



Table 6. The correlation between infectious agents and
histopathological scores of multifocal interstitial nephritis for
kidneys of 160 pigs slaughtered in Jeju.

only only PCV-2 Not
Score Total
PCV-2 PPV & PPV detected

0 0" 0 1 0 1

1 12 11 14 5 42

2 11 6 39 9 65

3 11 6 30 5 52
Mean 1.97 1.78 2.17 2 2.05

* No. of positive pigs.
Significantly  different between only PPV infected group and
PCV-2/PPV co-infected group (P<0.05).

"z o2 dEl A e dAgEe PCV-27t dE e
4o A= 7 9% (184l), 8.8% (34), PPV} @5 zrd® 234] o] A
= 261% (601]), 87% (24) 2 F wpolgzrt £F 74

65.5% (559), 26.2% (22¢1)E W om PAA7}t HEHA &L 1940 A

+ 52.6% (104), 158% (3¢l)& EFRTH (Table 7).

o?..t
F_‘ﬂ

f i

}_
7}

Table 7. The occurrence of infectious agents in cases of multifocal
interstitial nephritis with lymphoid follicles and vasculitis for
kidneys of 160 pigs slaughtered in Jeju.

Infectious agent (Number) Not
only only PCV-2 detected

PCV-2 (34) PPV (23) & PPV (84) (19)
LF (%) 18 (52.9) 6 (26.1) 55 (65.5) 10 (52.6)
RV (%) 3 (8.8) 2 (8.7 22 (26.2) 3 (15.8)

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

_12_



Tl e A wael tstel ¢ § (1985)°] HEE wus
)

o EfAREel A Rl AA 2367 F3 o F 23.7% (59el)ol A A1
ol 72tE @54 W] wEHS e, vksd A A9, e HE
A A, AFTAAE B A Sl SHH L, A e $He] AFe
SRS A Tt Folivtar Sglh EE Al HW T Mgk
g AR Aol 60.7% (B4e)E 7P wokal, W Al weh §4
g Ee vAdPeR FRHnha stk i, vk 9 (1989)2 AEEk
AN R AAF EEHE 380FE WFE HAbste] SekH o 9.2%
(355¢el)ell Al ofe] 7kA] A1 WHls sl ez F4 Y
A Alge] 375% (133e)® b FEEAA JEgta Bt
Gtk & AFelA H AFLEWAAM E5E F 16072 S Aol Al
do Wwe BFSAE vk A AR SekH o= 856% (1374)),
H2A o= 994% (159¢)elA &elslof A vste] AAA =&
T FFE dEhla oES 4 AT SR A Ade o
T el dEgetden, 44 1~3 mm FE=e] A wii o] skA) s
o ATt

lo
P
o:

Thomas ‘& (1989)2 7yttt 2ete] 59| =7olA A A4S o
dow A A AdAE Akl FE SRV gl o) fE
thal Barstlow, 1 o] yeho Ak o] e} fFAbgE Axrl BarE uh gl
t} (Chappel 5, 1992; Scanziani 5, 1989). 13y} &< Ayt f WS
EHES U R SHoR wMile]l wad 5079 A Al 50
Fol el diste] A Ao ARIAE AN AN, fE2¥E
PRRSVE= A F4 S0 Yepuew PCV-29 PPVE 270 w9 A%
ok A4 Aol A= welA €535 wol

Aot ®BaEdth (Drolet 5, 2002). ol oFe] s{A|olA 7HAA
Ao Fa AJAZE Wsketar Qlar A ke Aot
AAFERAL Atk ATl A EFE 16072 Aol diste] PCR

)
do o@ e

30
dt oo do

o
>~
>,
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(2002)

=
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1

P9 ¥ PCV-2% 73.8% (1184)), PPV
fom, graveel geldt @ F4 8402 Jeh Drolet
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O ARR S 2 W o] A AAs)
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AFEW 157] 8 =5E 16072 Al tiste] ka8 Wy
8% Ak PCV-2, PPV 3 flE2v)ete] oigh PCRE A Aske] th&3t

L AFAGANA =58 A 160e 9] AgelA HEA Aol ¢ ¥
< 8.6% (1374)ell A #HFEAT. WelxAsty WHow A A4
99.4% (159¢]), HZ Y A3 556% (89¢) 2 W4 18.8% (304)7F #=
HAvk A A Hat A= 2055 o A

2. 16049 217l gk PCR A3, PCV-2%& 73.8% (118¢)), PPV 66.9%
(1074]), PCV-2¢ PPV &3 7S 525% (84)7F A& Hiom

Eadehe A R4 S elglt

3. PCV-2¢} PPV7} &3 94 oo A Ade At AFE 2174,
PPVY = 7S 1787 o2 Yehy F T7kel F94 (P<0.05)A = A
o]Z H T}

PCV-29} PPV7} &3 7195 &40] 2 A=k ofx 9 wiztdde wAE
Z}2} 65.5% (55¢), % (22¢)& UEN} ©E 7 mi=

26.2
ZEA 2 ool Hlgte] ¥ TAES BT

rlo

o

olde AytE F&d = W, AFA

& PCV-29} PPV7ZF F38 el A o] A Al We st
2 o] U A velsteon HEeF oy P4 E mddo] Futby
= 54 A& YEYdTh
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Legends for Figures

Figure 1. Gross lesion of white dotted kidney. White dots of 1 to 3mm
in diameter are randomly distributed throughout the cortex.

Figure 2. Score 1 of interstitial nephritis. Mild interstitial nephritis with
mononuclear cell infiltration and tubular degeneration. H&E stain. x500.

Figure 3. Score 2 of interstitial nephritis. Large foci of interstitial
nephritis bigger than a glomerulus, with lymphocytes and macrophages.
H&E stain. x500.

Figure 4. Score 3 of interstitial nephritis. Chronic interstitial nephritis
with lymphohistiocytic infiltration and moderate fibrosis. H&E stain.
x250.

Figure 5. Interstitial nephritis with lymphoid follicle (LF). There are
closely packed lymphoid aggregates with a distinct follicular pattern.
H&E stain. x250.

Figure 6. Higher magnification of Figure 5. Lymphoid follicle are
consisted with lymphocytes, macrophages and multifocal lymphoid
necrosis (arrow). H&E stain. x500.

Figure 7. Chronic arteritis showing mural fibrosis and infiltration of
mononuclear cells in the adjacent area of arcuate artery. H&E stain.

x500.

Figure 8. Necrotizing arteritis showing mural hemorrhage, necrosis and
infiltration of polymorphonuclear cells and mononuclear cells. H&E stain.

x500.
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bp bp

500 =

263 =

100 = «127

Figure 9. PCR products of PCV-2 and PPV from kidney homogenates.
Lane M: 100bp DNA Ladder (Bioneer, Korea); lane 1: 263bp PCV-2
positive control;, lane 2: PCV-2 negative control; lane 3~5: 263bp field
sample; lane 6: 127bp PPV positive control; lane 7: PPV negative
control; lane 8~10: 127bp field sample. PCR products were
electrophoresed on a 1.5% agarose gel and  stained with ethidium

bromide.
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Abstract

In order to investigate the prevalence and pattern of multifocal
interstitial nephritis, one kidney was taken from each of 160 pigs at
slaughter in Jeju for 3 months from November 2002. A total of 160
kidneys were examined for gross, histopathological lesions and
polymerase chain reaction (PCR) for porcine circovirus type 2 (PCV-2),
porcine parvovirus (PPV) and Leptospira spp. Grossly, 137 kidneys
(85.6%) had lesions characterized by the presence of the scattered white
dots and spots. Histopathologically, multifocal interstitial nephritis that
was classified into 4 grades such as, no lesions (Score 0), mild lesions

(Score 1), moderate lesions (Score 2) and severe chronic lesions (Score 3)
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with fibrosis, were observed in 159 cases (99.4%). In 160 kidneys, the
histopathologic mean score of multifocal interstitial nephritis were 2.05.
The occurrence of lymphoid follicle and vasculitis were 55.6% (89 cases)
and 18.8% (30 cases), respectively.

According to PCR methods, PCV-2 were detected in 73.8% (118
cases), PPV were detected in 66.9% (107 cases), however Leptospira
spp. were negative in all kidneys. Both PCV-2 and PPV were detected
in 525% (84 cases). The histopathologic mean score for multifocal
interstitial nephritis were significantly different (P<0.05) between the
cases of PCV-2 single infection and the cases of mixed infection with
PCV-2 and PPV. The occurrence of multifocal interstitial nephritis with
lymphoid follicle and vasculitis in 84 cases co-infected with PCV-2 and
PPV were 65.5% (55 cases) and 26.2% (22 cases), respectively.

These results revealed that PCV-2 and PPV were major infectious
agents for spontaneous 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.

Key words : porcine interstitial nephritis, porcine circovirus-2,

porcine parvovirus, Leptospira spp., polymerase chain reaction
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