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Abstract

Porcine circoviruses(PCV) are the smallest nonenveloped DNA viruses containing a unique
single-stranded circular genome. No recognized link was found between PCV infection of pig
and disease. But the PCV consistently identified from postweaning multisystemic wasting
syndrome(PMWS) and researches indicate that there are strong relationships between PCV
and PMWS. Clinical signs were emaciation, dyspnea, high fever with normal appetite.
Necropsy findings showed respiratory disease complex lesion and lymph node anomalities.

An indirect-immunofluorescent antibody procedure was used to assay swine sera for the
presence of PCV antibodies. Antibodies againist PCV were found in an average of 20% of the
<amples tested. The PCV DNA was amplified from lyvmph nodes collected from pigs. PCV
specific primers were successfuily amplified PCV DMNAS.

Further studies are needed to determine the possible role this virus might have in disease.
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Porcine circovirus(PCV)+ Circoviridae¥}ol]
438t virusE 2694 pig kidney cell culture
(PK-15, ATCC-CCLL33)el 473 o2 oY
¥ picomavirus® 2 ZoZ HE2 HuyH
Ak zEY a2RH 8d 91 1982d
Tischer $"¢] =2 ¥ E(PK-15, ATCC-
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] ol F 19%5d FA| wtolg A B AU A
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By, o]% o] njelz Ay PCVEln Eelojx|m
At

PCVE DNA Hlolgix 5 703 2 2oz
27d0] 17nm, CsCl ¥Hd X7} 1.33-1.3401H,
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mitogen-induced lymphocyte proliferation®]
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(infectious congenital tremor)¥} postweaning
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= Aoz 239t} Hines £9¢ AAZL U
B A ZRE AFAEE sl PCVE
Bty en 2eFE 334 23 PCV &
Al Ao QiAo g HEI Ad AAZFo]
Uelon PCVE dAlER] B HES 2
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2 4250l HAAHE: UFdx HIo PMWS
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2 Anx B 478 FYsiAn
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staining)

[FA plate A& :PCVel| g FARES
et ZEFoT PCVZE #EEHo de
PK-15 MEFE ALt @ 96 well cell
culture platesd] PK-15 Al ¥F8 H 3L &
F3la @ 5% CO; incubatorell 4 32 F<t
FR g @ XS] 0% FEo2 Y
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A% F PBSZ 23] M3t ® Earle's
MEM=< 7t wellel oAl A 9] 2443
ol wiFstAn ® A7HE- 80% oMEE Z
wellel 10048 ¥ol -20TColA 1083 23 A]
713 oM ES AAT £ @ Yl ol -20
T olgtollX Basidrt. o|gA A &E plate
= U] FARTF QA F A8

IFA ZAA 3 O 71839 ¥z 2 9
g AEs] 715 s dut AHAAE
platec] 7183 10wt EFE PBS 0uE
ol 108 A, Esdn @ FME ¥H
100 E IFAZATE plated] BF3lgen @
Fd dxEY £ A4 =8-S Zh2 100
A HEER[T @ 37C vigrlo] 1A1 B¢
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S &43] AAT T ©® 200002 3] A S anti-
swine IgG(whole molecule) FITC conjugate
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o 50u¥ EF[HFIF T @ 37CollA 30%
-1AZE BRI L™ vjFrlel A AR
PBSE Z} welldll 3002 H71sted 3~53] A
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el
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DNAzol™& o] 2% DNA 3&: D ¥g=x
Zolu} 7lE} Z3-& eppendroff tubeo] ¥ar
I 2 AAsAY fide] Ho] fA= HER
oo @ o] AHAMFe 26~50%7t H=FH
Hqg#F H7Me T Q 9,000golAM 28 94
2atdth @ 4E5AE 100E HE = ®
DNAzol™ 1mE A3 100l Frhstdct
® tubeE WHAAIZL & 9000goiA 1087 €
AR T @ 259 1T 100% ethanol
05 mE H7FsIadh tubeE WHHAIA #
83 o2 AL 1~387 AAFYen @
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T tubed 5~63 ¥HAlA EEHAIZ] ohg 1§
A FARAN T 1400gohA 1~-287F 23] ut
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Table 1. Primers for detection of swine circovirus antigens from lymph nodes

Name of primer 5'-3" sequences Reference
PCV com F1 ACCAGCGACCTTCGGCAG .
Selection of
PMWS F2 TGAGTACCTTGTTGGAGAGC
. sequence data
PCV com R1 GTAATCCTCCGATAGAGAGC
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5~6& &<t 371 A2RAD F @ 0.1% diethyl
pyrocarbonate(DEPC, Sigma, D5758, Lot
59H3420) &do =2 8mM NaOHE A& (UM
NaOH 10m¢ + DEPC &< 5m¢ 37D, @ 8
mM NaOH 20048 tubeol] #7138 & EE
oA 5¥3t Y the @ PCR tubed &3
PCR 7171& ZFAIZATH

PCR tubedl ¥+ Z 7 ' PCR master
w, DW 18ut, F primer 18, R primer 1uf,
%3 DNA 5= dtddh

PCR =71 :DNA £%& 93 PCRz=Z
denaturation 96°C 30%, annealing 54T 30
extention 72C 4522 AAEAT 253 wt
sttt

g
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3 9 SRS FEF7k A FAAAL
A= Table 2014 B Eute} o] 2FX]Ho|
Me BE, IHAE, o] fAHE, Y §E00A 2zt
17.4%, 31.4%, 26.8%, 16%2] 44 &S Yelye
o, SR AN E 15%, 436%, 11.6%, 0%Z
Ztzb Jeh ) d3o] e X RAECA M B
< F4E&ES YUehdh

PK-15 A EXFoA PCVE &913}t7] )35}
[FAE AAI3 v} Solgt AL FuEE HA
o} (Fig 1). PCV FAdukg-2 & 39 713x)e
oA Eolg Ay rfe FFE Bt

PCRMSZ PK-15 MEXFNA primer 5
prime 836 bp7} FHH o0, PE YA % 886

Table 2. Distributions of antibodies to PCV using IFA

Area Distrib.ution Sow Sucl‘ding We@ling Fatﬁng Total
of antibody pig pig pig
Chungju  No of examined 242 264 302 1,190 1,998
(41 farms)  No of positive 42 83 81 192 398
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ()RR o 1 £ NN o= = RN v~ <) ¢ L+ v, N

Eumseong  No of examined 20 39 43 19 121
(B farms) N of positive 3 17 5 0 25
(%) (15) (43.6) (11.6) 0 (20.7)

Fig 1. PCV viral
indirect
PK-15 celis using polyclonal antibodies to
PCV.

antigen was detected by
immunofluorescent  stain  from

Fig 2. PCR product from PK-15 cells and
lymph nodes collected from pig.

- 130 -



bpel PCV W=7} &9l $2] yzliAx

circovirus7} ZA¢E & & AN Fig 2).

I

2

a2

HIZ7A RVl E PCVY #dd &
B.e gz gkgkony, PMWS 2 AHAd 2
ASoAM A &EHo 2 Felslw e PCVE ¥
Qlgtd o g =] iAol a1 AT PCVZE
ol#igt Arol AJA =y Y et 52
ol Sle Aejojth. 13y PCVZE PMWSe}
Mg AAdFoe] dxd BAT e Ao
};,_15]011]1 9\13}14516).

T3 PCVE siA] 2ol #AE S5
38 = 7] "WEo PCVe Al§A 21e
vlolg 22 FFEHUTE 2274 PCVE HH
ddez g3 UYA7] WEo PCR7IE S A
sl7]1 Aol 2 A8 08 W] gk
H1E PCR 7ol Aol 4UuFAE H4
o2 FPE = gAY, PCRYIYEoz H|y
A4 vlelzi =g AME 4 glo] ¥R A PCV
ot o FWde] BAE I & U o

24 PCR71ME % PCVY 34 &1z o

Hol 4¥g Edld PMWSS HHA "AZ
ol AP S o= Hx A & Ut
2 Ay gHAlA PCVe] gt
HAFINSE B RHol < 20%°|H e
ol& Fhvth, F=, AlE T ohE Y] AL
Az Hode opa @e HjgolAwt g
Yt = PCVel <kd3tA] Yt A& HoAF
3 Aok 53] SAAAGAME ERAECNA
FdH)&o] 436%=E HluA g £FE02
Eled, ol 2AMNG % 3R] 2F ¢
454ES Bole FAoINen ofxE gt
ozt IRAEANME JA5AE BYo2H
PCV7t F2 olfatEdA PCV serotype 28
sty PMWS7F #AdtE F83e 1t
ol e g Holw mabA PCVE PMWS
ool g AWS fFEstes Aoz FPHD
FA ZALNA ¥ KEF BEAA B FHA
=3 o] fALE A FYNES vl go] E& HY
U ZHAES] ASe EEQ o|sighA w

o] ok Aoz AgIHY olfAE
ol A7t 2dE AFA gt

ol olfAtEe] PCVel g
Azt BEd Re= FHdH ol
ol Adz FAGHA #F2 A
HAE A5 4ol ARl A
te Aoz F3H0, s7hd P4t

bR ge ugol AT

>
— o %
o

(o]

Md 2= oo 12 o2
fou
LRI
o S rfr

3

5 u:

- 418
N,

i)

Ny

o g o
N

[T 2 o
. oo X o

ok o rr
2L 3R ool
b ol
i

e g
g}}.ﬂ

te] PCVell tigh §3&<Q oA
ghalA d2iA UA &tk PCV
A, A Fol Eg3iEA
72 BRAQL WAL JEEA] &

[¢]
-

©
2R
NI

N3

o

3o
[o]

-

S

(o]
o
we o,
o
o ot
Ao
ooz

ol >
olft lo dpr oft
I

< Z"AAH PCVH
fAste FHoloh, 18y
| o 2RE] {4 HA
23gH PCVY =% € ot ®g
PCVel 7399 w%& v A¥3<Q PRRS
R AT 357 43S BNkle AR 2
& & gEo] 439 A vEhd = Ut
AA R FHZAL dM=E PCV/Y HAEEHUS
o= B sln ZUMANY L 3F] Ao
AE A7t AT

BT G A s 3 Sy
o AAye FEE 93l PCVe Ui 712z
Atk A7t A &H g o] FojH o} Fi, o]
o thdt FA7t ol HA @& A9 3~4d
of f2uel FENGe A Jgs
ol oF=gvbel A&HHA A5RAR AZF
g Rog el g% Bk AAHY 7
7} FEisojol & FHo 2 Algdd.

iody (1 2 rfo &2 rr o
b
4
o

4

1R o

|

o

=]
=

=
=

@ o
be S o6 o [o o
of N N o oX i rS o rir

i

1]
Aok
i)

N

oL | =2

ZFEHAS Gt el [FAY S o] &

g 3 HA 2 PCRYE o] 43 dAHAIS
DA AN ey T2 2ES dUTH

1 83184 A3 & 21195 3 4235(20%)

- 131 -



oA FJo2 Yeyith

. AEE FAGHEL TAAENA 33%,
o] A E A 249%, REIA 17.2%, H]
SEolA 159%2 Aol ¥E&rE ¢4
£o] Edrh

. XA 886bpe] FEZR o] Eql
g2 2M porcine circovirus7} B ¥E
7t EAFS & & AdATH

028
. Allan GM, Ellis JA. 2000. Porcine
circoviruses - a review. J Vet Diagn

Invest 12 : 3~14.

. Meehan BM, Creelan JL, McNulty MS, et
al. 1997. Sequence of porcine circovirus
DNA : affinities with plant circoviruses.
J Gen Virol 78 : 221 ~221.

. Allan GM, Phenix KV, Todd D, et al
1994. Some biological and physico-
chemical properties from different species
with pig circovirus. Vet Microbial 41 :
267~279.

. Tischer I, Peters D, Rasch R, et al. 1987.
Replication of  porcine  circovirus—
induction by glucosamine and cell-cycle
dependence. Arch Virol 96 : 39~57.

. McNeilly F, Allan GM, Foster JC. 1996.
Effect of porcine circovirus infection on
porcine alveolar macrophage function.
Vet Immunol Immunopathol 49 : 295~
326.

. Hines RK, Lukert PD. 1994 Porcine
circovirus as a cause of congenital
tremor in newborn pigs. Proc Am Assoc
Swine Pract 25 : 344~345.

. Harding JC. 1996. Post-weaning multisy-
wasting  syndrome(PMWS) :
prelimi-nary epidemiology and clinical
presentation. Proc West (Can Assoc

stemic

10.

11.

12.

13.

14.

15,

16.

- 132 -

. Dulac GC, Afshar A.

Swine Pract 58 : 503~504.

. Tischer I, Gelderblom H, Vettermann W.

1982. A very small porcine virus with a
circular single-stranded DNA. Nature
295 : 64~66.

1985. Porcine
circovirus antigens in PK-15 cell line
(ATCC CCL-33) and evidence of anti-
bodies to circovirus in Canadian pigs.
Can J Vet Res 53 : 431 —433.

Homer G. 1991. Pig circovirus antibodies
present in New Zealand pigs. Surveil
Wellington 54 : 205~258.

Edward S, Sands JJ. 1994. Evidence of
circovirus infection in Bntish pigs. Vet
Rec 134 : 680~681.

Allan GM, Mackie DP, McNair ], et al.
1994. Production, preliminary charac—
terization and application monoclonal
antibodies to porcine circovirus. Vet
Immunol Immunolpathol 43 : 357~371.
Tischer 1, Gelderblom H, Vettermann W,
et al. 1995. Distribution of antibodies to
porcine circovirus in swine population of
different breeding farms. Arch Virol 91 :
271 ~276.

Kennedy S, Allan GM, McNelilly, et al
1998. Porcine circovirus infection in
Northern Ireland. Vet Rec 142 : 495~496.
Allan GM, Meehan B, Todd D, et al
1998. Novel porcine circovirus from pigs
with wasting disease syndromes. Vet
Res 142 : 467~468.

Segales J, Domingo M, Balasch M, et al.
1988. Lesions and distribution of porcine

circovirus genome in the liver from
post~-weaning  multisystemic  wasting
syndrome(PMWS) affected pigs. Proc
15th  IPVS  Congress, Birmingham
England : 209.



