
³¤�¥�Èó(2004) *44F *2a
Korea J Vet Res(2004) 44(2) : 279~286

279

B"æ��ê»î~�*îW��"

·;CÁ·¾�Á;jÆ�
Á;çÆÁ;söÁfÒîÁV«�*

B"&�v >~�"
1B"ê »Öê�ö

(²Òß�: 2004j 5ú 6¢)

Multifocal interstitial nephritis of pigs slaughtered in Jeju

Hyoung-Seok Yang, Na-Yeon Yang, Wan-Cheul Kang1, Sang-Chul Kang, Hong-Won Kang,
Jae-Hoon Kim, and Jong-Hee Bae*

Department. of Veterinary Medicine, Cheju National University, Jeju 690-756, Korea
1Animal Health Department of Jeju Provincial Institute for Livestock Promotion, Jeju 690-802, Korea

(Accepteda May 6, 2004)

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 parvovirus (PPV), Leptospira
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), however Leptospira
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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B �

�Ëf ÚÚöB &ÒB º² �" ?f �«Öb�

¾ Ú�öB F«B ëWbî 5 £bj VJ~�, J2

b� VÂ>º >ª" �N
~ ·j �.�b�� Ú

Ú �çW Fæö 7º� ��j �
. ��æ� �Ë

î~� B�~� &ÒVËË�¢ .¾~� "æ~ �Ö

Wj &~�Êº ©f b� 6"W î÷~ � F;b�

7º� �Îæ� ®
 [9, 12]. 

"æ~ �ËöB B�~º î÷f Ò�Ú~ ÷æ, �

^�&~ ÷æ 5 ^�&" *î�ç~ ÷æb� �²

&êB
. � 7 *î�çö ¾æ¾º ÷æf *îW �

"" �Ö�"b� �ª� > ®b�, *îW �"f .

¯Wb� *2>º *�î~ö ³B~� B�~º ãÖ

& &¦ª�
 [12]. *îW �"~ Gn'� ÷æf ¢

>'b� W6�(white dotted kidney) 6º W>�(white

spotted kidney)b� rJ^ ®b�, ö�Ú�º ?ÆÊ

b¢�(Leptospira species), "æ �z:��Ê 2;

(porcine circovirus type 2; PCV-2), "æ��V^�VÃ

ê� :��Ê(porcine reproductive and respiratory

syndrome virus; PRRSV)& 7º� ö�Ú� ·Ï~�,

� �ö "æ j��:��Ê(porcine adenovirus; PAV),
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"æ 2�:��Ê(porcine parvovirus; PPV) 5 "æ �

&^�:��Ê(porcine cytomegalovirus; PCMV)& &�

�
� rJ^ ®
 [4, 5, 8-11, 14, 17, 19]. 

"�öº "æ~ *îW �"ö ?ÆÊb¢�� &Ë

ô� &�~º ©b� rJrb¾ [9, 18, 21], �"öº

�� &æ 
·� :��Ê& ÷æöB ¦Â>� ®º


;�� [10], "¾ B"êÚ ê»ËöB Â~>º "

æö &� î÷ ÎîVçj 
�� Ö" W6� 5 W

>�� ¶" &V>º ãËj ¾æÚ� ®
. ��¾

PRRSV, PCV-2 � î�Ú "æ î÷� Â*� �ê �

Ú ê» "æ¢ &çb� *îW �"~ B� ç�

5 � ö�Ú �Òº 
Ö ��� 
;�
. V¢B

� ��º B"êÚ ê»îj &çb� �Ë~ Gn'

÷æ, ÷Ò�ç�' *îW �"~ ;êf F; 5 �¢

FB~º ö�Ú *~ ç&&ê¢ �«~�¶ 
�~

&
.

Òò 5 O»

��ÿb 5 Gn ¦Ò

2002j 11ú¦V 3Bú ÿn B"êÚ 15B ³Ëb�

¦V ê»Ëö Â~B 160v "æöB �Ëj �ãO

j�~� 
þö ��~&
. �Ëö &� Gn ¦Òº

Drolet � [10]~ O»ö &~� Wï 6º FWï~ >

6� çã 1~3 mm� ©f W6�, çã 3 mm �ç�

&V>º ©f W>�b� ª~~&
. Væ FWï�

~ 6V Î·~ ãï ~F ¦* 6º RFz& ÿ>B

>z(scar)" >·W ÚÏbj �F� Ó�& 
Ö>Ú

®º Ó��(renal cyst)~ FZê &V~&
. 

÷Ò�ç�' ¦Ò

Gn ¦Ò � W6�, W>� 5 Væ ÷æ� ®º ¦

*¢ j�~� 10% 7W jÏ ��öÖÏ�ö �;~

� ¢>'� �ç ¾Ò ";j �ö 2¢fö �
� ê

3~5µm� �ç .Þj B·~� H&E (hematoxylin and

eosin) "ïj 
�~� 7�*�ãb� &V~&
. '

�ËöB ÷æ� ;W>Ú ®º ¦*¢ Z�'b� j

�~� -70oC ïÿ�ö �&~&
. 

Scanziani � [18]~ O»ö &~� ÷Ò�ç�' �

Ë ÷æ~ ;ê¢ 0~36b� *îW �" æ>¢ ª~

~&
. ÷æ� ìº ãÖº 06, ^�& çb^�~ �

�W æW 5 *îö â*�f ;î^�� �WB "Ã

÷æ� Ò�Ú�
 ·f �£� *îW �"� ÖÒ~

º ãÖº 16, â*�, ;î^�, ���^�& �JB

÷æ� Ò�Ú�
 �� �JB "Ã^�� �� ^�

&� *», æ; 6º Ú;� »²>Ú ®º 7�ê~

*îW �"� ®º ãÖöº 26b� �ª~&
. 6

� RFj^�& *&~² Ã�B RFz� �� Ò�

Úf ^�&~ *»� ®�¾ Ò�7� ^�&� &V

>º òW *îW �"f 36b� �ª~&
. 6� �

JB â*� 5 ���^�ö ~� â*· ��~ ;W

" .&ã 6º "*ö ��^�& �JB �&"~ F

Z¢ &V~� *îW �" æ>f jv~&
. 

1$3j �Ï� ö�Ú ÿ;

PCV-2, PPV, ?ÆÊb¢� 5 PRRSV~ ÿ;j *~

� -70oCö ïÿ �&B �Ë~ ÷æ¦*¢ 1 g j�~

� ��B 3N Ã~> 9 mlö I� �îz�Î ç[�

j PCR �ò� �Ï~&
. 

(1) �Ö~ ºÂ

DNA ºÂf DNA Zol (Gibco BRL, Grand Island,

USA)j �Ï~&
. �ò~ ç[� 200µlö DNA Zol

1 mlj Î&~� 10,000 rpmb� 4oCöB 10ª* ö�

~&
. ç[� 1 ml" 100% cold ethanol 500µl¢

ependorff tubeö Î&~� 
NöB 3ª* ;~�Î ê

4,000 rpmb� 4oCöB 3ª* ö�~&
. ç[�j B

�~� 2²ö �ö 75% ethanol� >^� ê 5ª* �

�� 
r �� Ã~> 200µlö *ç~&
. 56oC~ �

N>�ö 5ª* >w�Î 
r 4oCö ;~�Î ê -20oC

öB �&~&
. 

RNA~ ºÂf RNeasy Protect Mini Kit (QIAGEN

GmbH, Hilden, Germany)¢ �Ï~� 
�~&
. �Ë

~ ç[� 300µlf RLT jÏ� 600µl¢ b�� ê 70%

ethanol 600µl¢ Î&~&
. Mini column~ >w�

1.5 ml 7öB 750µlj I� 12,000 rpmb� 1ª* ö�

� ê tube ³~ Ï�j B�~� 
� Îf >w�j

I� >�~&
. tube ³~ Ï�j B�~� columnö

RW1 jÏ� 700µlj ª" ê 12,000 rpmb� 1ª* ö

�~&
. Columnj î�Ú collection tubeö I� RPE

jÏ� 500µl¢ Î&~� 12,000 rpmö 2ª* ö��

ê collection tubeÚ~ Ï�j ªÒ� 
� RPE jÏ�

500µl¢ Î&~� 12,000 rpmö 2ª ö�~&
. Column

ö Ï�� Îæ pê� j*® B�� ê 12,000 rpmö

1ª* ö�~&
. Columnj î�Ú effendorf tubeö I

� RNase-free water 50µlj ª"~� 12,000 rpmb�

1ª* ö�� ê -70oCöB �&~&
.

B"ê»Öê�ööB ÒÏ7� PCV-2 template DNA

f �ã>~"�¦�öb�¦V PPV, PRRSV V·� 5

?ÆÊb¢ �"(Leptospira interrogans serovar pomona,

icterohemorrhagiae, hardjo 5 canicola)¢ ª·Aj PCR/

RT-PCRÏ ·W &��ò� ÒÏ~&
.
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(2) Oligonucleotide primer~ "VB� 

PCV-2, PPV 5 PRRSV¢ ¦Â~V *� PCR primer

º Larochelle � [15], Soares � [20] 5 Christoper-

Hennings � [6]� ��� Nucleotides sequences (Gibco

BRL, Grand Island, USA)¢ �Ï~&b�, ?ÆÊb¢

�f Kee � [13]� ��� DNA sequences (Bionex,

Seoul, Korea)ö &~� B·~&
(Table 1).

(3) PCR/RT-PCR >w��

PCR Ã�f GeneAmp PCR system 2400 (Perkin-Elmer

Co., New York, USA)j �Ï~&
. PCV-2, PPV 5 ?

ÆÊb¢�~ ¦Âj *� >w��f ºÂ� DNA 2 µl

f ''~ primer 1µl (20 pmol) 5 ��Ã~> 16µl¢

Premix tube [Taq DNA polymerase 1U, dNTP 0.25 mM,

10 mM Tris-HCl (pH 9.0), KCl 40 mM, MgCl2 1.5 mM

(Bioneer, Daejeon, Korea)]ö Î&~� PCR >w�~ �

« Ïï� 20µl& >ê� ~&
. PCV-2º 95oCö 5ª

ÿn >w ê, 95oC, 65oC 5 72oCö '' 60.O 35²

>�� 
r, �« 72oCöB 10ª* >w�V
 [15].

PPVº 95oCö 5ª ÿn >w ê, 95oCö 45., 55oCö

60. 5 72oCö 90.O 35² >�� 
r, �« 72oCö

B 10ª* >w�V
. PCR >w� jòB ê P2, P5

primer¢ �Ï~� ÿ¢� ��b� nested PCRj 
�

~&
 [20]. ?ÆÊb¢º 95oCö 60., 55oCö 30.

5 72oCö 45.O 35² >�� 
r, �« 72oCöB 5

ª* >w�V
 [13]. 

PRRSV~ ¦ïj *� >w��f ºÂ� RNA 5µl

f ORF7F1 5 ORF7R1 primer 1µl (20 pmol)¢ QIAGEN

onestep RT-PCR Kit [RNase-free water 12µl, 5Ü onestep

RT-PCR jÏ� 5µl, dNTP Mix 1µl , onestep RT-PCR

Enzyme Mix 1µl (QIAGEN GmbH, Hilden, Germany)]f

b�~� PCR >w�~ �« Ïï� 25µl& >ê� ~

&
. RT-PCRf 42oCö 30ª, 94oCö 15ª* >w ê

94oCö 20.f 47oCö 30. 5 72oCö 30.* 30² >

�� 
r, �« 72oCö 15ª* >w�V
. PCR >w

� jòB ê ORF7nF2, ORF7nR2 primer¢ �Ï~�

nested PCRj 
�~&
 [6].

(4) PCR Ã�Öb~ {� 

PCR >w jò ê, ''~ >w� 10µl¢ 1.5% agarose

gelçöB *V'ÿj 
�� 
r, ethidium bromide

(0.5µg/ml in DW)� "ï~&b�, UV transilluminator

� ''~ ÷öÚö &� ß� band¢ {�~&
. 

Ûê¾Ò

÷Ò�ç�'b� â*· ��~ ;W �¦f ' ö

�Ú~ 6"ö V� *îW �" ï� æ>*~ F~W

f pc-SAS package¢ �Ï~� ANOVA� ÛêªCj


�~&
.

Ö "

Gn ¦Ò

ê»ËöB j�� "æ �Ë 160.ö &� Gn ¦

Ò Ö" *îW �" ÷æf 85.6% (137.)öB {�>

îb�, � 7 W6�f 74.4% (119.), W>�f 11.2%

(18.)� �ª>î
. Væ �Ë~ ÷æb� Ó��" >

z� '' 6.9% (11.)f 12.5% (20.)öB &V>î


. W6�f çã 1~3 mm;ê(Fig. 1), W>�f çã

3 mm �çb� Wï 6º FWï~ �ê& Â]� ö

Table 1. Oligonucleotide primer sets for the detection of porcine circovirus type 2 (PCV-2), porcine parvovirus(PPV),
Leptospira species and porcine reproductive and respiratory syndrome virus (PRRSV)

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

PCV-2
CF8
CR8

TAGGTTAGGGCTGTGGCCTT
CCGCACCTTCGGATATACTG

263

PPV

P1
P6
P2 
P5

ATACAATTCTATTTCATGGGCCAGC
TATGTTCTGGTCTTTCCTCGCATC
TTGGTAATGTTGGTTGCTACAATGC
ACCTGAACATATGGCTTTGAATTGG

127

Leptospira species
LP1
LP2

ATACAACTTAGGAAGAGCAT
GCTTCTTTGATATAGATCAA

274

PRRSV

ORF7F1
ORF7R1
ORF7nF2
ORF7nR2

TCGTGTTGGGTGGCAGAAAGC
GCCATTCACCACACATTCTTCC
CCAGATCGTGGGTAAGATCATC
CAGTGTAACTTATCCTCCTGA

236

′ ′
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; 6º æö;~ >6b� bï~ ��, bî 5 >î

ö ÖÒ~� ®î
. >zf bî ���
 �ÖB ®�

�� Î·~ FWï ÷²� &V>î� Ó��f 1~6 cm

ræ 
·� �V� Ú¦öº ÷f ��ï >�j �F

~� ®º Ó�& ;W>Ú ®î
.

÷Ò�ç�' ¦Ò

"æ �Ë 160. 7ö ÷Ò�ç�'b� *îW �"

j ��º ©f 99.4% (159.), â*· ��& ;WB

©f 55.6% (89.) 5 �&"f 18.8% (30.)öB &V

>î
. 160.ö &� *Ú'� *îW �"~ ï� æ

>º 2.056�î
. ' BÚê� *îW �" æ>º 0

6f 0.6% (1.), 16f 26.3% (42.), 26f 40.6% (65

.) 5 36f 32.5% (52.)� ¾æÒ
. 

*îW �" æ>& 16� .öBº "*�^�& 5

ö*�^�& çb^�~ ^�îÚö ��W æW, b

î 5 >î~ *î�çö â*�f ;î^�& �JB

÷²& ÖÒ~� ®îb� &Ú� ÷²~ �Vº Ò�

Ú�
 ·f ãËj ¾æÚî
. �" æ>& 26� .

º â*�, ;î^� 5 ���^�& 7º*~² �J

>Ú Ò�Ú�
 � ÷²¢ ;W~� ®îb� �
 �

JB "Ã^�� �� "æ~ ^�&� &JB æ;>

�¾ *»>Ú Ú;� *&~² »²B ÎÛb� &V

>î
. 6� ¢¦ Ò�Ú~ Bowman's space, ̂�& 5

÷�&~ Ú;öº ^ÖWö ³">º �î Z���

�W· bî(protein cast)� 
Ú ®º ãÖê &V>î


(Fig. 2). 36 .öBº b>îö �ö 
·� ;ê~

Fig. 1. Kidney of slaughter pig. Note white foci randomly
distributed throughout the cortex.

Fig. 2. Kidney of slaughter pig with interstitial nephritis
score 2. There are large foci of interstitial nephritis bigger
than a glomerulus, with lymphocytes and macrophages.
H&E stain. ×500.

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 stain. ×250.
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RFz& ê¯>Ú ®îb� Ã�B RFj^�~ �"

ö *~� Ò�Úf ^�&f �~² *»>Ú ®î
.

¦*ö V¢Bº ^�& çb^�~ �� ê~� ^�

î� ^ÖWj ¾æÚº Ò� ";~ ÎÛê &V� >

®î
. â*· ��º &¦ª â*� 6º ���^�

� �W>Ú ö; 6º æö;~ Ö.j ;W~� ®b

� ­f Ö��çö ~� ~��� ®î
(Fig. 3). ��

~ Ú¦öº 
>~ FÒª�ç� ÖÒ~� ¢¦ "¯

Ã�B â*�¢ ¾Ò~V *� ^�Úbê ^�& �

Wz>î� â*�~ ZÒê &V>î
. â*· ��

º 1BöB ôf ãÖ 8Bræ Î� � Ö.j ;W~

� ®b�, "*~ �Ë 
îj {;~� ®î
. �&

"f 30.öB &V� > ®îb�, "B ÷æf b>

î ãê¦ö ®º §çÿ�(arcuate arteries)~ 7bf �

b Ò� 6º "*ö ��^�, ���^� 5 ^7�&

�J>Ú ®î
. ¢¦ �� ãÖöº .&ã� ZÒ>

Ú Â." �� "Ã� ÿ>>Ú ®b�, � "*� R

FÃ�(fibroplasia)� &V>î
(Fig. 4).

1$3 ¦Ò

160v~ "æ �ËöB ºÂ� DNA¢ �Ï~� PCV-

2, PPV, ?ÆÊb¢� 5 PRRSVö &� PCR/RT-PCR

j 
�� Ö" 73.8% (118.)öB PCV-2 ß� band

(263bp)¢, 66.9% (107.)öB PPV ß� band (127bp)

¢ {�� > ®î
(Fig. 5). 6� 52.5% (84.)öBº

PCV-2f PPV~ band& ÿ�ö {�>î
. ?ÆÊb¢

�" PRRSVö &�Bº Îv rWb� ¾æÒ
.

÷Ò�'� TDPSJOH" ö�Úf~ ç&W

PCV-2& �ë 6"B �ËöB *îW �"~ ï�

æ>º 1.976�î�, PPV& �ë 6"B .öBº 1.78

6, PCV-2f PPV& b� 6"B .öBº 2.176b�

¾æÒb¾ ö�Ú& ¦Â>æ pf .öBê ï�æ>

& 2.06b� {�>î
. PCV-2f PPV b� 6"B �

Ë" PPV �ë 6"B �Ëö &~� ÷Ò�ç�'�

Fig. 4. Kidney of slaughter pig with interstitial nephritis
score 3. Necrotizing arteritis characterized by mural
hemorrhage, necrosis and infiltration of polymorphonuclear
cell, mononuclear cell and fibroblast. H&E stain. ×500.

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.

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
1
2
3

Mean±SD

0*
12
11
11
1.97

0
11
6
6
1.78

1
14
39
30
2.17

0
5
9
5
2.0

1
42
65
52
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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*îW �"~ ï� æ>¢ jv� Ö" F~W (P<0.05)

®º N�¢ ¾æÚî
(Table 2).

â*· ��& ;WB ©" �&"~ B��f PCV-

2& �ë 6"B 34.öBº '' 52.9% (18.), 8.8%

(3.), PPV& �ë 6"B 23.öBº 26.1% (6.), 8.7%

(2.) 5 v :��Ê& b� 6"B 84.öBº 65.5%

(55.), 26.2% (22.)¢ �&b� ö�Ú& ¦Â>æ p

f 19.öBº 52.6% (10.), 15.8% (3.)� ¾æÒ


(Table 3).

� V

�ÚöBº "æ~ �Ë ÷æö &~� ª � [2]�

�.� ��~&
. �F¶îöB Îîö �ö 236v~

¦¦ . 7 23.7% (59.)öB �Ë~ '« "ÃW ÷æ

� &V>îb�, jz³W *îW �", z³W *îW

�", Ò�Ú�" 5 �Ã �� {�>î�, �Ë ÷æ

f "æ~ �_� Ã&�>� B� nê& ¸jê
�

~&
. 6� �Ë~ ÷æ 7 jz³W *îW �"�

60.7% (34.)� &Ë ô~�, ÷æf ã"ö V¢ /W

; 6º òW;b� �ªB
� ~&
. �Þ, W" ª

[1]f *¢§êöB �&ç �;� ê»î 3,850v¢ &

çb� ¦Ò~� Gn'b� 9.2% (355.)öB �� &

æ �Ë ÷æj {�~&� ÷Ò�ç�'b� /W 5

òW *îW �"� 37.5% (133.)� &Ë v��æ²

¾æÒ
� ��~&
. � ��öB B"êÚöB �

" ê»B C 160v~ jGîöB �Ë~ ÷æj &V

~&~ : *îW �"f Gn'b� 85.6% (137.), ÷

Ò�ç�'b� 99.4% (159.)öB {�>Ú "�ö j

~� *&~² ¸f B� ·çj ¾æÚ� ®rj r >

®î
. Gn'b� *îW �"f &¦ª W6�ö �

�~&b�, çã 1~3 mm ;ê~ FWï >6� ÖÒ

~� ®î
.

Thomas � [21]f ¶¾
 NæÒJ"~ ê»ËöB

"æ~ �Ëj &çb� *îW �"~ ö�Ú¢ �Ò

~� "� ?ÆÊb¢�ö ~� FBB
� ��~&b

�, � �~ ¾¢öBê �f FÒ� Ö"& ��B :

®
 [5, 18]. ��¾ �" ¶¾
 >W"~ ê»îj &

çb� Gn'b� W6�� &VB 50v~ �Ë" ;

ç� 50v~ �Ëö &~� *îW �"~ ö�Ú¢ �

Ò� Ö", ?ÆÊb¢�" PRRSVº * v> rWb�

¾æÒb� PCV-2f PPVº 2B �~ �ËöB �® ¦

Â>îb¾, *îW �"� ®º �öB ú�® ô� ¦

Â>î
� ��~&
 [10]. �º ¢� "æöB *î

W �"j FB~º î÷~ "º ö�Ú& æz~� ®

� æ� *~ N�& ®rj �Ò~� ®
. � ��ö

B ê»î 160v~ �Ëö &~� PCR ¦Ò¢ 
�~&

~ : PCV-2º 73.8% (118.), PPVº 66.9% (107.)ö

B ¦Â>îb�, ?ÆÊb¢�" PRRSVö &�Bº

* v> rWb� ¾æ¾ Drolet � [10]~ ��f &Ú

� FÒ� Ö"¢ áî
. "æ ³Ë~ ÒG ~ã� *

ëz, 
v ÒGz 5 &÷z>Ú &�B "�fº 
�

² �Ë"~ B÷ º�� æz>Ú &� ®� æ� *

~ N�& ®rj *7'b� º;� > ®î
. 

� ��öB *îW �"~ ßû'� ÷Ò�ç�'

÷æf �Ë bî" >î~ *î �çö â*�, ;î^

� 5 ���^�~ �J" �ö V� Ò�Úf ^�&

~ *»" æW�î
. �Ëö "Ã ÷æ~ ;êf º*

ö V¢ �" æ>¢ 0öB 3ræ ^ª~&� ' ÷ö

Ú~ ¦ÂN" ç&&ê¢ ¦Æ~&
. jv' ã��

÷æj &æº æ> 1 (14.)ö j~� 7�ê �ç~

÷æj &æº æ> 2 (39.)f 3 (30.)öB PCV-2 5

PPV~ b� 6"�� 2V �ç Ã&~º ©b� ¾æ

Ò
. ��¾ PPV �ë 6"~ ãÖº æ>& 1 (11.),

2 (6.) 5 3 (6.)b� ��î>� 6²~º ãËj ¾

æÚîb�, PCV-2~ ãÖº æ>ê ÷æ� 11~12.�

¾æ¾ jÝ� 6"�j �&
. V¢B � ��öB {

�B *îW �"f ¢N'b� PCV-2& ÷æj FB

~� PPV~ 6"b� ÷æ� {&>� ®rj �Ò~

� ®î
.

ª � [2]f "æ~ jz³W *îW �" .öB â

*�, ��^� 5 �&^�� �WB Ö.j &V~&

�, � Ö.f ÚÎR¢� 6"öB ¾æ¾º ²çÖ.

� ©b� º;~&
. ��¾ Clark [7]º PCV-2 6"

b� B�� �Fê *�²ÎW Ãê�(postweaning

multisystemic wasting syndrome) .öB ÷Ò�ç�'b

� â*�· ^�, ���^� 5 �&^�& Â*~º

â*��ç�W Gj«W �"j {�~&
. 6� �

" Drolet � [10]f PCV-2f PPV& ¦ÂB ê»Ë "

æ~ �ËöB ÷Ò�ç�'b� *îW �"j {�~

Table 3. 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 of case) Not
detected

(19)
PCV-2
(34)

PPV
(23)

PCV-2 & PPV
(84)

LF (%)
RV (%)

18 (52.9)
3 (8.8)

6 (26.1)
2 (8.7)

55 (65.5)
22 (26.2)

10 (52.6)
3 (15.8)

LF : formation of lymphoid follicle.
RV : renal vasculitis.
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&� ÷æ ¦*öB â*�· ^�f ���^�� �

WB â*· ��& ß�'b� &VNj ��� :

®
. Alexandersen [3]f 3�~ r~�÷(Aleutian mink

disease)öB 2�:��Ê(parvovirus)& æ³'� �ö

¶�j ¢bÊV r^ö 
î ËV Úö ��^�~ 7

º*� �J� >>>�, "æöBê ÿ¢� 2�:�

�Ê"(parvoviridae)ö ³~º PPVö ~� FBB *î

W �"öB â*· ��~ ;W";ê �f FÒ� ©

b� º;~&
. ��¾ "æöB �Ë~ *î �çö

â*· ��& ;W>º *çö &� {
� V*f C

&^ ®æ pf 
;�
. � ��öBº �ç�' ²Ò

ç â*· ��& ;WB *îW �"� 56% (89.)�

¾æÒ� PCV-2f PPV& b� 6"B . (61.8%)&

PCV-2 (52.9%) 5 PPV (26.1%)& �ë 6"B .ö j

~� ú�® ¸f ©b� {�>Ú Drolet � [9]~ �

�f FÒ� ãËj �&
. 

� ��~ *îW �" . 7öB �&"� ÿ>B

.º 30.ö �~&
. �&"f "� b>î ãê¦ö

®º §çÿ�~ 7bf �b Ò� 6º "*ö ��^

�, ���^� 5 ^7� �J� ßû�îb�, jv'

�� ãÖöº ÿ�ö Â., ZÒ 5 RFÃ�j ÿ>~

º ZÒW ÿ�"(necrotizing arteritis)ê 8.öB &V>

î
. Drolet � [9]ö ~~�, ��� �Ë~ �&"f

PRRSV¢ �� 6", PCV-2~ �� 6º ¶� 6" .

5 � v &æ :��Ê~ b� 6"öB B�~æò,

PCV-2& &Ë "Ï� ò� ö�Ú¢� ~&
 [10]. �

��öB PRRSVº rW�î� &¦ª PCV-2f PPV~

b� 6"b� ¾æ¾ v&æ ö�Úö ~� ©b� Ò

òB
 [16, 22]. 

Drolet � [9]f PCRj Û�B PCV-2 5 PPV& ¦Â

B ê»î~ *îW �" .~ �çöB ���çz�

"ï(Immunohistochemistry)j 
�� Ö", ·W >w�

�£~² ¾æÒ
� ~&b�, �º v :��Ê �ö

� òW'� ã"¢ �~�B ô� ²
>Ú �® ²ï

~ �öò� Îj ®V r^� ©b� º;~&
. ��

� �F� � ��öBº PCV-2f PPV �ö ¦Âj *

� ���çz�"ïj 
�~æ p~
.

Ö �

B"êÚ 15B ³Ë ê»î 160v~ �Ëö &~�

Gn' 5 ÷Ò�ç�' ¦Ò, PCV-2, PPV, ?ÆÊb¢

� 5 PRRSVö &� PCRj 
�~� 
r" ?f Ö

�j áî
. B"æ�öB ê»B "æ 160.~ �Ë

öB *îW �"~ Gn ÷æf 85.6% (137.)öB &

V>î
. ÷Ò�ç�' ÷æb� *îW �" 99.4%

(159.), â*· �� 55.6% (89.) 5 �&" 18.8% (30

.)& &V>î
. *îW �"~ ï� æ>º 2.056�

î
. 160.~ �Ëö &� PCR Ö", PCV-2º 73.8%

(118.), PPVº 66.9% (107.), PCV-2f PPV b� 6

"f 52.5% (84.)& ·Wj �&b� ?ÆÊb¢�"

PRRSVº * v> rW�î
. PCV-2f PPV& b� 6

"B .~ *îW �"~ ï� æ>º 2.176, PPV~ �

ë 6"f 1.786b� ¾æ¾ v �*ö F~W(P<0.05)

®º N�¢ �&
. PCV-2f PPV& b� 6"B 84.

7 â*· �� 5 �&"~ B��f '' 65.5% (55

.), 26.2% (22.)� ¾æ¾ �ë 6" 6º ö�Ú&

¦Â>æ pf .ö j~� ¸f B��j �&
. �ç

~ Ö"¢ «�� " r, B"æ� ê»îöB B��

*îW �"f PCV-2f PPV& "B ö�Ú�� v :

��Ê~ b� 6" � ÷Ò�' ÷æ� z× �~² ¾

æÒb� â*· �� ;W 5 �&"� ÿ>>º ßû

'� ãËj ¾æÚî
.
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