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Abstract

Porcine circovirus type 2 (PCV2) has become a highly important viral
pathogen for the pig industry worldwide since it was recognized to be a
causative agent for porcine circovirus associated disease (PCVAD).

To investigate the prevalence of PCVAD, this study was carried out using
pigs in Jeju submitted to the Laboratory of Veterinary Pathology, Jeju
National University. From 1,003 pigs reviewed, 313 pigs (31.2%) were
diagnosed as PCVAD in Jeju. Clinically, the most characteristic clinical signs
were wasting and respiratory signs such as dyspnea. Based on the
pathological examinations, interstitial pneumonia and/or lymphoid depletion are
predominant lesions in PCVAD pigs. A combination of PCVZ2 and porcine
reproductive and respiratory syndrome virus was the most prevalently
diagnosed. Based on the polymerase chain reaction (PCR) using paraffin
embedded tissues, the first case of PCV?2 infection was detected in 1995 in

Jeju.
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Recent epidemiological studies in many countries demonstrated a global
shift of the main PCV?2 genotypes from PCVZ2a to PCVZ2b in the occurrence
of PCVAD. To determine the prevalence of PCV2a and PCV?2b, 375 pigs were
examined using PCR method. PCV2a and PCV2b were detected in 44.0%6 and
98.7%, respectively. The percentage of PCVZ2b-positive pigs was gradually
increased from 2003 to 2005, and was 100% for recent six years in Jeju.

Necrotizing lymphadenitis can be found in pigs naturally infected with
PCV2. In this study, 20 pigs (6.4%) showed necrotizing lymphadenitis between
2003 and 2010 in Jeju. According to the result of immunohistochemistry,
lymphoid depletion in PCVAD pigs with necrotizing lymphadenitis is more
severe than in other pigs without this lesion. Lymphoid necrosis in these pigs
may closely related to vascular damage with thrombosis caused by heavy

PCV2 antigen burden.

Key words : immunohistochemistry, necrotizing lymphadenitis, PCR, PCVAD,
PCV2a, PCV2b
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Fig. 1-5. The inguinal lymph nodes in abdominal cavity were severely

enlarged.
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@ jeju



Fig. 1-12. Multifocal infiltration of lympho-histiocytic cells was observed

in the myocardium. H&E. Bar=50 gm.
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Fig. 3-4. Well-demarcated coagulation necrosis with marked congestion
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Fig. 3-6. Numerous basophilic inclusion bodies of PCV2 were observed
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| %] A Zn}o] 2] 2~ (Porcine circovirus, PCV)+ Circoviridae®}, Circovirus<s ol
%3, A4 °F 17 nm Z7]°l 9 F(envelope)’t $l& @A7tE9] 24 DNA
Hholgf zolr} [9]. & wiole e vgd sEF s STl flon,
M ZA(H 3.0)°0lY F=Z=2 ¥ E(chloroform) =& (70T, 15%8)dA4 %
g3t HA ¥e AFAES e dew deEA v [92. PCV ol 9
Circovirus% 2.2 7 5= wfolg o= B AjolA zldo Add W9
718 & sl psittacine beak and feather disease virus (PBFDV)E H] 33}
canary circovirus, goose circovirus % pigeon circovirus 5 °] At} [75]. el A
Nd s AGYAE {FE3l= chicken anemia viruse PCVe 22 Circoviridae
ol LY Gyrovirussol™ wolef 2~ Yzpe] =717k ¢F 25 nmE PCVHEUY
H =t} [33]. E3F Nishizawa & [72]2 4337+ (posttransfusion hepatitis)
gxpe] dA A Circoviridae®] 535 7FX wpolelx A5 HE33 L, °l&
TT virus®= ®Hsto] Abe fFef o] Aantoly 27F EATS Bagh vp gl

PCVE 1974 s %] 214 E£F(porcine kidney-15 cell line, PK-15 [ATCC-
CCL 33Dol o.9% nHlole]~ YAE picornavirus FAF Hlolgl A2 H& H I
st e [9] 1 5 EElE wlolg e e WAd A A sSAelAM =

5S4 2Hs FEskd @= uRdd weoly sz Y [104]. 2y

(postweaing multisystemic wasting syndrome, PMWS)9] S48 H <l o] fx}=
oI PCV #AF mlele]27F Eel= et [8, 28, 701 PMWS =l e
PCVe S A AGAZFNA FeE 71EY PCVEY FH4, 4 540 A=
Folste] PCV2=E sttt [36, 67.

T ovbolel e AAASRE B3 A4 FERE P YA, AFA R
2ol 7 Qe AoeRE Haxol Q. PCVIS fHAE F 1759709 At
(nucleotides, nt) 2.2 FA %ol Qo™ 7702 open reading frame (ORF)¢] A+
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Aoz FAHYrt [66]. PCV2E 1,767~1,768 nt2 TFA o] PCVIiel H &
siake] 4=7F B ¥al, 67] %2 117] ORFE 7HA & ez By [36, 67,
ORF <ollA F wlol#f9] ORF1¥% ORF29 #3x d7144 4
dg v B A vpeleis Hxlel #Ae] = ORFle] djgh
F42 A7 <€l 54 (homology)e 83% % om, ofuj=it wjde] AFAL
86%= At aela FREw A PAo #elsti= ORF29 74
A4 FEde 67%R o, ofneAt wlde] e 65%E e dA &S
B A [70].

PCV2E THIZS & AFH HF,
del A Ark [34, 75]. Tk G [37, 53] fr-ARat Bleobe] 7] [73, 109]6l A &=
PCV2 31to] HEH o] npole] 28] M7} 73k Aom SQlu . oA ¢
PCV29| treket 79 A=7F A1 dFol®= EF8ta npolel = el o
PCVAD<| v 7] (pathogenesis) ¥ vlole] 2 EAle} dHE T8 A3
oz wWeta] g E A &kl [75, 96]. PCV2el =l =S wf upole] 2o

O ke SR HdEs Ao

M

ke
rr

17 T4 1E 52 FAEzdy) 22 gz FEA A (macrophage)
2 g A A A X (antigen-presenting cel)ol A o] Fo]X|= Aoz FAHEL
[96]. SAgk vloly Ay HExzel DxPANE Fa Al AV|2 iy, gt

oMol HEzg BA A 2%
)3t ] Ab(necrosis) &2 A EAE AR apoptosis) el <] =
AN SR, ob2 Fge 7132 B AA @ Aot [75]. PCV2el e+
s 2ol A WA et vhet AW ES Fig. 13 2t} [96].

HxZ PCV2 9oz 48zl WS PMWSelth [39, 401. PMWS+ 19964
Harding % Clarkell 93] slutho A wAyst oA A5 Hisdom [39],
o|% m= [70], 23R, WIntA, HoldME HIES 9 [7, 8] =, I
5 oFAlotoll M= wkAdo] EelE it} [2, 17, 74l PMWS+E 5~1253 2] = %o A
WAt 2 9% &< @(dyspnea), & (icterus), A AHdiarrhea) 5 44

ZaFo] yEebdtt [24, 39, 40]. ©]$H&(morbidity) ¥ #H A& (mortality)& 2 ¥ o]
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St A #HAFEo] 10%9] Syrelr] = g [39]. PCV2e A A E = A9
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PORCINE CIRCOVIRUS TYPE 2 (PCV2) INFECTION

Farrowing?, nursery Adult
and fattening pigs pigs
Transmission by inhalation, Transmission by coitus?, infection
ingestion, other? during pregnancy, other?
Replication in mucosal macrophages, Replication sites?
antigen presenting cells, others? '
Systemic distribution Systemic distribution?
: " ™~
Subclinical Increase in severity Clinical discase Subclinical Clinical discase
infection sy gga82 (PMWS) infection of adults in adults
€28 £2ZZEE
c & E 2.2 ag e L i
g '5 3 _é“.; T 2 = A 4 Lack of offspring H» Abortions
= 3 F % o ; ; infection?
Tz 25 Antigen-antibody infection?
=g ) i —— ‘ s Fetal lesions:
ar 2 % complexes > Subclinical MERORLE
58 o - - * Myocarditis
- =% offspring Sy
= g e » Cardiac
I=I=] = 5 : s infection?
e B — Systemic necrotising hypertrophy
g% vasculitis 1y Subsequent PMWS * Lepatic passive
&) Glomerulonephritis development congestion
— ¥ by offipring?
Carly phase Late phase PDNS? Ly Congenital Other .
Cernnem rclproductm,
disorders?

offspring?
Fig 1. Proposed outline for the pathogenesis of natural porcine circovirus type 2

infection [96].
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PMWS9o| = PCV2E #HlA] 4bdell & AAA J&FS 7A &= g Dy
#olsta QLo Y. AHA - F(congenital tremor, CT)S myoclonia
congenita, trembles ¥ jumpy pig diseaseZ %= E&|H, o} o] FExAHA
(hypomyelination)S EAH o7& sl T HaEe MAHA @AHolth [25 1101

[e]
o
olgd HAE QAN AW S wolw

=

ol HAF= A g rlo] 2 ~(classical swine fever virus, CSFV)e] =217+
ofaff gt} [25]. Type A= &7 A HollA 7P dybd o= WAst= 79
o & 1994 Hines®} Lukert’} #HZx=2 CT9 PCV2ete] Zad& wig o]
PCV27} type ATl CT9 T8 YAl Aoz HuHEdY [19, 25 99]. 12}
# <> Kennedy & [44]2 7159 BaLsh ARt = 45 A7|sielen, of#7A]
PCV #rdell & CT A2 =gk ofx7} Fo} o} [96].

B ¥Hrd = AlF ZF3 3 (porcine dermatitis and nephropathy syndrome,
PDNS)2 1993 g=ellA Hzxz BT [26]. thdde] IR, Als
e, oy E-F, d 3 A(vasculitis), AFFAA Y (glomerulonephritis) S S3H S &2

s, FA471sF ulF7] AN HesHer TAs= Aot [26, 921 &

rN

rlo

Aol way 27lol A9l nge] Ay dEgo, SolHel Welxaay
2 oW 2o Wik AdA WA dgel o FHE AR GA Gl

(immune-complex disorder)”’} F& HW<doz TiFHJATY [13, 26, 92, 102].
PDNSE #%%8 + v #HAAZE HA AA7] 57 S5 dpolg~
(porcine reproductive and respiratory syndrome virus, PRRSV) %t olyz} [102],
Pasteurella (P.) multocida, Streptococcus (S.) suis type 1 %2 2, Escherichia
coli, Proteus spp., Haemophilus (H.) parasuis, Actinobacillus (A.)
pleuropneumoniae, Bordetella bronchiseptica, Arcanobacterium pyogenes,
Staphylococcus aureus, Salmonella spp. 52 ©&sH Alito] 2 AW F9
AJAAZ AAIE B 9lrh [103]. PDNS® ZIehel s x]el 4] PCV29] &2 2000
Rosell 5 [87]9] & A HxAch Wellenberg 5 [107]2 Ab#El o) 2w+
(case-control study)E %3t9] PDNS #H A= PCV2 &o] 100% H=€

e
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bzt POV2 @4 A7kt kA % AL Selatgich wepy e o
Aol PCV2 o] FAG HA Aol AL Q7] W] AR
G 4o golalA wr] TRel el SHHe PDNS W@e FAPTL w1
kAt [107).

Hol= PCV27E #HA =571 53 S5 (porcine respiratory disease

et
—_>‘4—"4

complex, PRDC)lA %= T8 WAAZ st o] AA=HAT [41, 48]
PRDC= 14~225% 9 A GEoA 2As= 94 29 (multifactorial
diseases) &= A& A4, Am T& Ad, F719, A&7 Td, 7R B 3 F
Ta 2E AdTAde] 5A ot [38, 48, 101]. PRDC =A< #H &2 PRRSV,
2] AZF A} vlo]l 2] ~(swine influenza virus), A &&7] Z 2 vlo]z
(porcine respiratory corona virus), ¥ A AHAI3E Hle] 2] 2~ (porcine cytomegalovirus)
S S wroly 29t Mycoplasma (M.) hyopneumoniae % P. multocida,
S. spp., H. parasuis, A. pleuropneumoniae 52 thal Alito] B o g 7+
o] WA gt [38, 411,

2006 American Association of Swine Veterinarians (AASV)ol| A& PMWSE
H|%ste] PCV2 Ao & W Asks opefsh AWlats T3 ste] A M autole]~
A@ X (porcine circovirus associated disease, PCVAD)o|gtal W W37 =
AlQretATt [34, 751 2 A WA WA I} AR 7= PMWS®| ‘wasting’
olgte= foj= 1) Wbty oz AT ZrAi(weight loss)e Qn 2 Abgxo
2) A% 52 FAE HagEs &ol= PMWS ¥ oidet theker 114dd 3 A
T4 Al FHSASHA AR EL o 3) ZEl2dd o AlFelA WA=
W (chronic wasting disease)?] ‘wasting’ ¥+ U2 oS W E3ta
Aou® PCV2 Aol ‘wasting’ §ol9] Ab&2 FA43 oz ddsiin.

T PCV2 el 93 AW 5 PMWS7E 7Hd RIfishAl dA8stal v e =

o
2
2
b
o,
i
R

4

i

=
K
ax
[40
i
ol
s
N
rlr
_?L
“‘|—‘
g
=<
=
P!
)

p
of
)
o

2+ & PCV2 %

2

L
Ao BEe S4e "xd o 7 wWied Aoz ddsiddn [75] v

W o g2 fFHo|A Segalés 5 [97]2 porcine circovirus diseases (PCVD)Z=
2
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PCV2E 1991 7iuel AFold HZZ e o|F A AAHoR FAA
3 glE PMWSE gelAeltt [9, 28, 70]. s @S o w dto] o33
ZAME AAE Ay Ardel s 19699, Fel A 1970, ol WMo M=
19739, AAvie 2 2# el = 1985Wd F-E PCV2el thak a7 ghelsa glof
PCV2E AW Bl oo ojn] EAjstd o= Flu et [34]. gk fFHolA=
PMWS7F 248t 534S ez PCV2 &AE #HANS 23 96~100%
H Ao A FAES BAon, PMWS HEo] gl sddAe A7 HEH7%
itk [85, 106]. o9 #& ZA¥}E Bz B4 dasae wdn wAglol
PCV27} Qe 5F-8 F st vt o] AU Aoz ST A=
1998 el Hx= PMWS Aol BuEAtt [2, 60]. Lyoo & [59]2 1998 #-H
20009 7HA] &7 F0] e F 8659 HAE AARE A¥ 19984, 19994
220000 Z+2F 40.0%, 41.2% 2 59.3%7F PCV2 &9 %4 9S ghelst

N

<

PCV2= Hxd HHAS EAHow 3= HAAZA(systemic infection), ¥ =
(pneumonia), 4 (enteritis), #2173
(neuropathy) ‘s st F&8°] S fFdsts Aoz A . E3 i
HExdovk =4 fAaHe ATl UEuA v F537 9 (subclinical
infection)®= PCV2 74 38 = stu= <« At [34, 75, 911 A= olgl sk
PCV2 el o3 sk 2w F9& FHste]l PCVADZ 9 araith [34, 751
382 PMWSe|t} [34, 911.
PCVAD®] b3 974 S42 PCV2el o5 ARG 7[Ef wholzfx gl At

B9 g9 o oFoA o] dwkHolrh w3 e YAAste FB
A =
[¢)

B
o)
_O|L
X
i,
— 2
w
q]
S
o)
@
<
Do
®
N
-~
2,
rE
(L
_OL

A ot [43, 76, 79, 811.
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AW (fluorescent antibody test, FA)
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o

A ¥F-3-(polymerase chain reaction, PCR) [2,
[e]
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=
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o. A= 2 ¥y

Ad 2 BHEH A g AF=E U PCVAD 2AL3 XA}
1. SAS=E
2003\ HE 20109704 BAE S A AFE A4 FE FHORNE AT

dota Solstuiel e stmael olH® F 1003F AT A@el Felsin,

o] = odAal=A ol Hﬂg]s]—?(—] 74/\].3 %gﬁ PCVADZ #Aod /\]JEL /}j;gs}oq

El

= o =
AF= W PCVADS] 284S At PCVADR dhd A8 A=,
4, AR, A9, JdFSEER RS FEstarth
A2 H A g H9A WS 9ste] PCV2E PCRI THCE 333l

PCRS Larochelle % [54]°] A|A%+ primerE A&t o™, IHCE rabbit
anti-PCV2 antibody (Iowa State University, USA)E ©]-&3}3th. PRRSV &%
AA e 9HAFE A PCR  (reverse transcriptase PCR, RT-PCR) % mouse
anti-PRRSV (SDOW17) antibody (South Dakota State University, USA)E ©]&
sto]l THCE AHAISA T AR A A< vlo] 2] ~(encephalomyocarditis
virus, EMCV)9] A= & 4-8-F Al A & (hemagglutination inhibition test, HI)

<8 FA7ME F46ka RT-PCRZ &9 HASIvh. 2 9] wpole 2= Hy
& 3382 W (indirect fluorescent antibody test) =+ PCRE F33tith. A&
2 A gels Wy 2ZoA] Aol AEE 23 5] sheep blood agar plate
(HANIL KOMED, Korea) ¥ MacConkey agar plate (BD Difco, USA)o| =2
sttt =S vzl WA= 37TColA 24~48A1%F w3k wiFerslth. 1 Hiol
Salmonella spp.= 37} rambach agar plate (Merck, Germany)S A}83t93 o,
A. pleuropneumoniae®} H. parasuisi= chocolate agar plate (HANIL KOMED,

Korea)oll =23 % candle jarE ©]&3to] #AS 23t
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200378 2010 ©ll
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Hlo
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)

E3] PCVAD H o)

el

S

2]

tol 3~4 um FAE

uf| &

web shebd X

hematoxylin and eosin (H&E) &

4
Hu

=

TR

ox
—
fite)

]

o] §5tel A7 ehglet.

A
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A o
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o
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KeX
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AFE HA 9 Hetd B2 o] 4% PCV2 $99 934 24

[
OK

ASE

199458 19989744 AFdetm solwvel Welstadel oH® F 43
=

Z3tth. 7 BEEoRREH odHA @S AHEHS AFHAS] Sl ubdr]
(microtome) ¢} ¥ 7]-& ZAdS 3% 4S54 9(3% HoO2) R 70% o &=
A of A= oledS AT dEd 559
WL A7 R A ==HWA 22 W DNAVE HAdE & JdoeB=R

15 ml eppendorf tubed] 2o} A 22 A7z AL A W)

DNA F%< TaKaRa DEXPAT'™ (TaKaRa, Japan)2 ©]&3dtgit}. 23]
09 1.5 ml eppendorf tubed] 0.5 mle] DEXPAT™ele 7lsla & &3t
o}, 100Col Al 105 et dA- g7 8d Algs b2 47T, 12,000 rpm

oA 1083 FAReFAG. AR} B ARE 43 mvel 49

ged F2 2A~HA =2 DNAZE 23t A& oF 70 W =S FE3)9
AMZE 15 ml eppendorf tubeZ &ATH HE FE=2 HAAF A7FA -70TAA
ek sltt
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2) Oligonucleotide primer?] 7144

PCV2¢ #HZE=S 93 primert Larochelle 5 [54]0] A|A3F 7| doll 319
A A5 9 tHCosmogenetech, Korea; Table 1-1).
Table 1-1. Oligonucleotide primer pairs for the detection of PCV2
Agent Primer Sequences(5’ to 3’) Position (bp)
CF8 TAG GTT AGG GCT GTG GCC TT
PCV?2 263

CR8 CCG CAC CTT CGG ATA TAC TG

3) PCR wkg-x4

PCV2e A&=ES 9 F%3 DNA 2 s 22+ primer 0.5 0 (20 pmol)
2 DNase RNase free distilled water 17 @S PCR premix (Maxime PCR
premix, iNtRON biotechnology, Korea)oll H7}sle] & w88 o] 20 ul7}
HEE gtk PCR %312 95T 523 ®b&3 thg 95T, 65C % 72Tl
ZH7 14 353 wbEstal HF 72TolA 1023 wheskltt [54] PCR &>

PCR Thermal Cycler Dice TP600 (TaKaRa, Japan)< ©] &3} %t}

ol

4) PCR SZ & 9

2

ol

WS TR 5, 47 e 7 wAS HE 1.5% agarose gel’del Al 77
dE5E 2AA% S ethidium bromide £ <405 w/ml in DW)e. =2 319 t)

UV transilluminator (Mupid-Scope WD, TaKaRa, Japan)® PCV2el th3gt Eo]% <2l
e fFFE gl oen, SEAES Z21357] 98t 1 Kb DNA Ladder

(SolGent, Korea)E molecular size marker= ©]-8 3} 3t}
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3. IHC

M
el

Z4 Y PCV2 & 2 glolel A} EnVision' ™ peroxidase-conjugated

o

9]
polymer reagent (Dako, Denmark)E ©]&3lo] IHCE F33tdct. 72 237

4~5 mm F7AZ ©¥AE3}o] silane coating micro slides glass (MUTO PURE

—_

CHEMICALS, Japan)ell F-#atdvt. 22 Aol ekxds] F-2d v, dwbAe
A WHow dudd 3 FFEAAS A AdFH R EAce
peroxidaseS A Ast7] §35Fe] 3% H.0.7F # 71 phosphate buffered saline (PBS,
pH 7.2)°] 1023t wkgstd o ggddel s 9dl 0.05% proteinase X1V

¢

(Sigma, USA)E 37TColA 203+ wH&etslel. 12k A Z rabbit anti-PCV2
antibody S antibody diluent solution (DAKO, USA)e| 1:1,0008] T xX= 343
b Aol Aabskel 37CelA 1A% wHEslgith. 1 ¥ EnVision'/HRP,
Rabbit/Mouse (EVN) reagent (DAKO, Denmark)E 2#3}3te] 37ColA 40% 7t
wHg-Ekith 7 gAE R kg Sol= PBSE 1084 23lo) A FAEAT e

Hbgol 2 4

o
)

< 3, 3’-diamino-benzidine tetrahydrochloride (DAB; DAKO,

Denmark)2 221§ 32 FRFAA RbgS FAsAT dx=d A

rlo

Mayer’'s hematoxylin (Sigma, USA)S. &2 3 3l ow el FHays
AA FYdstATt. Gdo] 2 24 Sdfol =+ FA | E(Olympus BX51, Japan)

oz P tET L o4 taTd vuaste] gae) £4 oRE wAsh
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A4 R ¥ AAbel 9@ AFE W PCVAD 2833 24

1. PCVADS| HrM 4

2t % PCVADE Fvd AW ozges §4F THAES] MAAA4d AdS
ol fr A=l PMWS 9 §4 - H]§EoA PCV2 ZHdel ofst s57] HH<l
PRDC7} E3+E o] At

PCVADZ gty HAE A=HI F/H3F TAGSRS Ay 23 20034
HFH &7t 25 PCVADO] @&o] #xk F7bske] 20061 (49.6%)°l 7HE =2
HAES e 2007300 200637 AR FARSE @A =R Hola
AR, 1 o] Fell= A EHA o7 Fhaste] 20101(14.0%)] A5 HAE Al FHE

200311 (19.2%) By A Eo] 7HAeF A tH(Table 1-2, Fig. 1-1).

il
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Table 1-2. Annual prevalence of PCVAD pigs in Jeju from 2003 to 2010
Year 2003 2004 2005 2006 2007 2008 2009 2010  Total
No. of

. 78 91 126 135 138 114 185 136 1,003
pigs
No. of
PCVAD 15 25 33 67 65 39 50 19 313
% 19.2 275 26.2 49.6 47.1 34.2 27.0 14.0 31.2
200
= No. of pigs
——No. of PCVAD
180
160
140
120
§ 100
]
o
80
60
40
20
0

2003 2004 2005 2006 2007 2008 2009 2010
Year

Fig. 1-1. Annual prevalence of PCVAD pigs in Jeju from 2003 to 2010.
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PCVADZ Add HAE ¥z EFse] AR Ay AFEoss B
Ado] AR AF n=2A FAST AAT 2HY ASHAA BHZ o]
sk 7)o el 39 2 499 PCVADY wHao] & ¢ =& A3 eyt

(Table 1-3).

Table 1-3. Prevalence of PCVAD pigs by month in Jeju from 2003 to 2010

Month 1 2 3 4 5 6 7 8 9 10 11 12
No. of
. 15 18 38 39 23 18 31 28 25 29 26 23
pigs
% 48 58 121 125 73 58 99 89 80 93 83 73

HHo] AMS AWk A EAlo] Fole] W WAEZ EFAE O FAE,
SAE 2 HSES RSl PCVADS HAALEES vl 2
= 82%)2 1 Tty o= BAdTH

WTF(15.1%)2 7 wker, sA4=2 57701

(Table 1-4).

Table 1-4. Prevalence of PCVAD pigs by ages in Jeju from 2003 to 2010

Ages Suckling Weaned Growing Finisher
No. of pigs 12 237 57 3
% 3.8 75.7 18.2 1.0
— 17 —
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g Ao (Table 1-5)
&9 (Fig. 1-2)2 Al &3to] PCVADe wHAA3S A 23}

AT A1(62.9%)7F A A 3EA(37.1%) H.Th

2011 A AFA} MAEAS F

3
=
3z

< WS Btk

Table 1-5. Regional distribution of PCVAD pigs in Jeju

City Jeju—si Seogwipo—si
No. of pigs 197 116
% 62.9 37.1

H3angveong

Seogwipo
8

Fig. 1-2. Regional distribution of PCVAD pigs in Jeju.
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PCVADS Fo d334ont 9%, s§ed, A4, 713, 4454 5o

y =2

T2 BHHYL o] FoA FAr7F AT dYE o] gon, HZFo sAE7]7}

AASA wF5= 93F0] 2075(66.1%)Z PCVADY 714 F3 akZAabol oot
(Table 1-6, Fig. 1-3).

Table 1-6. Frequency of clinical signs in PCVAD pigs

Clinical sign No. of pigs %
Wasting 207 66.1
Dyspnea 149 47.6
Diarrhea 107 34.2
Cough 34 10.9

Nervous sign 17 5.4

Lameness 6 1.9
Abortion 4 1.3

Skin lesion 2 0.6
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2. #a|sta ZAl

PCVADZ gt Ao A §etazds #3d Ay F2 A3d3 dxdoA
wol Eg A AL EE A AX HEFE
(81.5%)& YERNATE E3 Ad55 9 (cranioventral lobe)oll thefst A7 2 24 A
T 3|z A3A(63.6%)7F #FETE S TH(Fig. 1-4). dAl #
AE2 FU(B34%)F o e, 53] A3F "iZH(inguinal lymph node)

4R Az el wstel o 3 WA 4u7tF Fohslel UIvkFig. 1-5). Jlet
719 Metze A WAy % gAnck §718 AHNze R Po]

Table 1-7. Frequency of gross findings in PCVAD pigs

Organ Gross findings No. of pigs %
Lymph node Enlargement 167 53.4
Fail to collapse and rubbery consistency 255 815

Lung
Consolidation 199 63.6
Kidney White foci 50 16.0
Skin Raised purple skin 2 0.6

—_ 20 —_
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PCVADZ gt s#e] 58 WelzAes a2 ddy g2y F2
FFH AT #AGe HEH

pneumocyte)e] &4 o 2 H|F
HAH(Fig. 1-6). 45 71#A Ee AVIHA FHR

(peribronchial or peribronchiolar fibroplasia)®] #Z & oW Z2wH AHFAHEE=
A71#A dAEFHoZ F2A38te §F(polyp)sS FANAY W= A7 #A 9

A&A o] @Ay 447 (segmentation) S Hol7| % 3t tH(Fig. 1-7). ¥72
=
=

i
B
Hed
=
o
o
N

o
=2
2
ies
rlr
ri
i)
oX,
&,
uitd
o
fo
r o

=

dxd ¥ A (cortex)e] "EZo]E W EHA(paracortex)e] FE 4= 174H I
X7 uzdy JZo]x ol FAFT A (germinal center) % 4 (medulla)ol =
AT Aegor HJA3) 49 AV E3stithFig. 1-8 and 9). H&49
A2 g3ste] o8 A A E (multinuclear giant cel)E 3
at71 %= skl o™ (Fig. 1-10), 4 =279 Alxd3 3 o= 949 =
Zolg} e Eo]Z ¢l PCV2 <A (inclusion body)7} #+# ¥ ¢l tH(Fig. 1-11).

PCVAD =l #[olA @8 Wexzst4 gy ddaN=s 4y Ay, #H%
MM = AR #AHI 7HA Ee AZIHA Fd A AlEe F2Ao] A

272°7(86.9%) R 169F(54.0%)=2 7Fd RdsA B HJAT. JZ A A=

BN
Y
-4
lo
rug
rlr
ox

H

g 14y 22/ AN E o] 47t 2457(78.3%) H 2087 (66.5%) &
7FE A FEE A e Ao Ao " xA A A A (lymphohistiocytic
myocarditis, Fig. 1-12), >9] 9134 A A3 8 (perivascular cuffing, Fig. 1-13),
Aol 7+AA Ald (interstitial nephritis, Fig. 1-14)& 40% wwhe] Wl ==

Btk 71k He 2t A 2 g5 SollA B 5 g th(Table 1-8).
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Table 1-8. Frequency of histopathologic lesions in PCVAD pigs

Tissue Histopathologic description No. of pigs %
Lymphoid depletion 245 78.3
Histiocytic cell/
) ) o ) 208 66.5
multinuclear giant cell infiltration
Lymph node
Inclusion bodies 117 37.4
Necrotic lymphadenitis 20 6.4
Interstitial pneumonia 272 86.9
Lung Peribronchial/peribronchiolar fibroplasia 169 54.0
Necrotic bronchiolitis 53 16.9
Liver Lymphohistiocytic hepatitis 71 22.7
Heart Lymphohistiocytic myocarditis 120 38.3
Kidney Interstitial nephritis 108 34.5
Perivascular cuffing 115 36.7
Brain
Focal gliosis 14 4.5
Spinal cord Hypomyelination 4 1.3
Skin Necrotizing vasculitis 2 0.6
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3. PCVAD S X|ollAl PCcv2 & C}IE HAA A2 S5 24 =Al

20033 HE 20109 7bA PCVADE 2ad = %o thal PCV2¢ 71 ®H QA
AYeE A3k PCV2 ©5 7ol 23k PCVADS] Al 285

. spp. &2 P. multocida® 3 7o) 714

Y
N
B
12
=2
>,
(2
o
ot
)
4z
Mz
lo,
igo)
@)
<
o>
-
=2
o)
=
=
@)
<
k1
N
X
r o

&2
o
=
%9,

[o
o

oA HALE

e
o
N
rlr
S
Q

=.
=

w0

N
o
4z
}01,
E[o{t
N
=2
ol
o2
i,
rlr

cytomegalovirus 5©] g<21= At}
ME 587 AHS F9¢s= S spp. 2 P. multocida?t 22 1045(33.2%)
2 BT (284%) 2 =2 FT&H THS Hola ok 2387 AW O == Salmonella

typhimurium©] 677(21.4%)Z 717 =skow, ¥ ¥ f 9 o] fx7] A=A
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Table 1-9. Infection statue of PCV?2 and other pathogens in PCVAD pigs in Jeju

Year Total

S Pathogen 2008 | 2004 | 2005 | 2006 | 2007 [ 2008 [ 2009 [ 2010 | (09)
Single PCV2' 2 1 3 1 7 10 4 28 (89)
PRRSV 2 3 3 8 10 5 9 3 43 (13.7)
Strep 1 2 2 1 2 8 (2.6)
Sal 6 7 (2.2)
APP 1 2 1 4 (1.3)
PM 1 1 1 3 (1.0)
5 agents Rota 2 2 (0.6)
EMCV 1 1 (0.3)
EC 1 1 2 (0.6)
MH 1 1 (0.3)
SH 1 1 (0.3)
Coccidia 1 1 (0.3)
Bronchop 2 1 3 (1.0)
PRRSV+Strep 1 2 4 4 10 6 8 4 39 (12.5)
PRRSV+PM 4 5 3 2 4 5 8 31 (9.9
PRRSV+5al 2 3 7 8 2 22 (7.0)
PRRSV+HP 1 3 3 2 9 (29)
PRRSV+BB 1 1 1 3 (1.0)
PRRSV+APP 2 2 (0.6)
PRRSV+BH 2 2 (0.6)
PRRSV+Arcano 1 1 (0.3)
3 agents PRRSV+BP 1 1 (0.3)
PRRSV+Coccidia 1 1 (0.3)
Strep+Sal 7 4 11 (3.5)
Strep+PM 3 1 4 (1.3)
Strep+APP 1 1 (0.3)
Strep+BH 1 1 (0.3)
Strep+BP 1 1 (0.3)
PM+Sal 1 1 (0.3)
Sal+Cyto 1 1 (0.3)
PRRSV+Bronchop 2 2 4 1 3 2 2 1 17 (5.4)
PRRSV+Strep+PM 1 3 4 8 4 20 (6.4)
PRRSV+PM+HP 5 7 12 (3.8)
PRRSV +Strep+Sal 3 2 7 (2.2)
PRRSV+PM+8Sal 1 2 1 4 (1.3)
4 agents | PRRSV+Sal+BB 1 1 2 (0.6)
PRRSV+PM+BP 1 2 3 (1.0)
PRRSV+Strep+ APP 1 1 (0.3)
PRRSV+Sal+Coccidia 1 1 (0.3)
PM+Strep+Sal 3 2 5 (1.6)
5 agents | PRRSV+PM+Strep+Sal 4 2 6 (1.9
Total 15 25 33 67 65 39 50 19 | 313 (100)

#  Abbreviations: Cyto, cytomegalovirus, EMCV, encephalomyocarditisvirus, PCVZ2, porcine circovirus 2;
PRRSV, porcine reproductive and respiratory syndrome virus; Rota, rotavirus, Arcano, Arcanobacterium
pyogenes, APP, Actinobacillus pleuropneumoniae; BB, Bordetella bronchiseptica; BH, Brachyspira
hyodysenteriae, BP, Brachyspira pilosicoli;, EC, Escherichia coli; HP, Haemophilus parasuis, MH,
Mycoplasma hyopneumoniae; PM, Pasteurella multocida; Sal, Salmonella typhimurium; SH, Staphylococcus
hyicus subsp. hyicus; Strep, Streptococcus spp.; Bronchop, bronchopneumonia (Cause not determined.).
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A

Rota I 2
EMCYV | 1

Cyto | 1

|
Strep 7 o 104
PM 7 1 89

Sal ) | 67
HP —LI 21
APP I 8
BB [ 5
BPF I 5
BH [ 2
EC H2
SH [11
MH []7

Arcano [1 7
Coccidia ] 3
Bronchop 20

0 20 40 60 80 100 120

Fig. 1-15. Mixed infected pathogens with PCV2 in PCVAD pigs in Jeju (A:

Virus, B: Bacteria and parasite).
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AFE HA Y gZtd E5S o] &3 PCV2 €9 953 A

19943 58 1998747 & ¥ s A 4359 welsd B thi PCR #AA
A7, 19943 AlFelAE 348 Jehdidley 19959 17(14.3%)5 A& o=
1998 7k#] PCV29] o] & AH(Table 1-10). ¥4 [HCE 19989 =7
A ATE kg WwhES YERde]l F HA 7R g9 dE U3 Ee Aolvt AS S

steld 4= 942t (Table 1-10, Fig. 1-16).

Table 1-10. Results of PCR and IHC to detect PCV?2 using porcine paraffin

embedded tissues

PCR

Year No. of cases No. of IHC
%

positive pigs

1994 10 0 0 Negative
1995 7 1 14.3 Negative
1996 6 4 66.7 Negative
1997 10 5 50.0 Negative
1998 10 5 50.0 Positive

263 bp

y

Fig. 1-16. PCR products of PCV2 from porcine paraffin embedded tissues.
Lane M: 1 kb DNA ladder; lane 1~7: tissue samples; lane 8. positive

control; lane 9: negative control.
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Legends for Figures

Fig. 1-3. PCVAD piglet. The piglet showed growth retardation and rough

hair coat (arrow).

Fig. 1-4. Note fail to -collapsed lung with rubbery consistency and

well-demarcated apical consolidation.

Fig. 1-5. The inguinal lymph nodes in abdominal cavity were severely

enlarged.

Fig. 1-6. The lung showed severe diffuse interstitial pneumonia with

peribronchiolar fibroplasia. H&E. Bar=100 ym.

Fig. 1-7. Note peribronchiolar fibroplasia with segmentation (arrow) of

affected bronchiole. H&E. Bar=50 ym.

Fig. 1-8. The lymph node showed severe lymphoid depletion and loss of basic

architecture in lymphoid follicles. H&E. Bar=100 ym.

Fig. 1-9. Severe lymphoid depletion with marked histiocytic replacement was

observed in lymphoid follicles. H&E. Bar=50 ym.

Fig. 1-10. Many multinuclear giant cells were infiltrated in lymph node. H&E.
Bar=20 pm.

Fig. 1-11. Spherical, basophilic inclusion bodies of PCVZ2 were found in the

cytoplasm of histiocytic cells. H&E. Bar=20 pm.
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Fig. 1-12. Multifocal infiltration of lympho-histiocytic cells was observed in

the myocardium. H&E. Bar=50 pm.

Fig. 1-13. Note perivascular cuffing of lympho-histiocytic cells in the brain.

H&E. Bar=50 pm.

Fig. 1-14. Lympho-histiocytic infiltrates were present in the interstitium of

renal cortex. H&E. Bar=50 ym.
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20039 H-E 2010d7b#] A FEolA PCVADS 24 43S A At
% 312%313F)9 = A4 Aol lHrt. Ar-EE 20039 o] &
wAyo]l F7bsle] 2006l 7MY = WA ES YERUATE 28y 2007 o] &
o= FEd] fashs A% Bk vwe 49 PCVADZE AlF% 43k3 v
FARsEe] 199395 H HxF Frhedr 20060 H a2 B v YeER AT [75].
Avker wme w57 §AS S JEhdden, 53] 2004~2005d  Alo]
PCVAD7} &Aoo g Frtate] vt &= Aol woigh saiE 3t [141.
2o & 1999~2000% Alelel PCVAD7F Hiz wHAlale] AF% HT}p =
o o2 A7lel fFaAsAdes & F AATH [93] Yo A5, 2000 F-E 2003
Alo] PCVAD WAEL 234%= HauEom [43], AFE 20039 LAEH
19.2%¢°l "8kl tha A BAst ATk AFEe] PCVADS AL Hu
Ao A A 7Y fARSE AES Bt 5u A9 A9, PCVAD7F
UG Hpole] o] FHAYPA}E vhE

rr

AEMEE 2007 o]F PCVADS] Aol Fiste AFS dehudlen,
o] 2008 H-E H=rHo® PCV2 Wilo] FHF57] A3 Aldy Az dX
i vk webA AFE W FEAdel A WAl FFo] FUshel wel AW ol
2345 YehdEA PCVADS HAE AAxHA Fag Ao=m FAEn A
A7 2010 o] Fel ke A EHHA RUE S Fate] WA HTo] ot
Ay o] a9E W] fdE BAsor & Fagdo] A7E e Aot

AFEo A PCVADS € I s HAurw, AZEHo| A Fo] ¥H&=
39 9 490 71 =& S ®t o3 4

=]
5] 7bd @o] WAL= Kim 5 [49]19] ®ate] H]sle] o}
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Hlom, o AN d& ALsta Al el oF ZHAA"ES orgtt [57].
e Al A= PCV2d 98 9wk x7o] ofgt 23 Al 7Fdol o3 A
2, AsA B Ut AFEAAME PCV2e 2 HdAete T8

dxdel A7) 4o Fo3th dxd Fde shte] dxdoAnt dAS Fx
A AAlel AA vEpd e Qlornz Zhzho] gdxdSs TR om FAlste]of
gt} [90]. PCVAD A= AIFd=ZdS v da fdxde] o 248
HATE [91]. E AFolA FFE AwrAHd S A7 WA AR 7]EY

Byl 34 v=2% gt} [39, 96].
2 Ao PCVAD H Aol EAZQl Mz sesd L0 E
= AZ|BA Fo AFAEY F4S Fuke HEA HEly gz de] 244

Agol SwE Pry nzoldlrh 1hE4 AAL wolelx el Sgolv] B3

1WA R AZIEA R HRAES] 4 POV2 4G Al vehbe 5444
Wwow deld Ao (76l YEde A=y 1z, 2A7/OaARAE 18 o
Hlolzls welAle] Edel BAHAY. B AplA Tz naw wWezded

HHEL 7]E9 A5 st AR fAkedeh [2, 75, 961

T2 gty T8 HAS A A¥, 9 719(R89%) Rtk thE npole]
T Aldtzle] 53 o] Aty ol 8 49 3% #ol 7 wekow,
WA Wa npo]z] 2= PRRSV, A2 S spp.ot P, multocida’} 7V =&
T AHdES Btk PRRSVE 7]E9] o8 w7te] HadA %= PCVADel 7+
Zol MAsta dE Aoz BaHE nf Qi) [43, 76, 79, 81].

sty v 22 & o] §3te] A|FmolA PCV2 7S A5F4 Ak A
PCR AAblME 19959 A84-E PCV2 &0l HEHAeh whd, THCAAM =
1998 A5 AR A whgo] 1AL # ATE Tt AFEdd = el A]
PCV2e] EAE Hx2 Had 19989 [18, 6012t 24 Al7]o] o]u] PCV27}
EAE AASS & 5 ATk m=I B AFE T AU 2aE vepd
xuf 2 E PCV2 9ol A&HS glstaitt. 53 PCR 712 IHCHE

o

g wizsiA PCV2 &S HEE 5+ de 7l
— 34 —
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19703 gl F 5 19903t 7k <1 ¢] #ekd 2w EE5S o] &3] PCV2el o
PCRE AAls A, 1970dd =A% oF 32% HE PCV2 FHAE
HES b doh o]&= 1990d ] =AM HEE 41%0] Hlste] =LA FEo]A|A|

= ARG ek steh Eof £4% o] §8 PCR /WS AVt BE A

oX,
i
ol
o,
ot
K
2
re
-4
2,
58
rlo
N
2
i
]
B
hoss
ftlo
S
|o
fr
>,

il
(i
=
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A 2%

AFE Y HARXNA PCV2 FAXY 2a
9 2be] & ¥

Distribution of Two Different PCV2 Genotypes

Z2a and 2b in Pigs in Jeju
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PCV2E Aol 4Wal T2E /b wadslehel $4 DNA vhole| 224 470

ﬂJ

°F 17nm A7I2 X7 vtold = F 7P #2 dholg ot} [63, 75, 92]. £
vpolgl = & 1,767~1,768 nt= T 5o ler, 670 &2 117] ORF=E 7HA+=
Aog Bag vk Utk [36, 67, 70]. ©] FellAl 945 bases® F4¥ ORF12 F
59 replicase protein (Rep @ Rep )& ¢ &3}slal, 702 bases® TAEH
ORF2%& 29 FQl capsid proteing @& sfsto] wpole o] HAef Fx
G de] FAo Fag a4z STt [71]. 53] capsid protein Al 3EZ 9]
heparin sulfate receptor®} s 2t-&35te] Wo] A& Froles S22 JAAL
Aol WAoo FaAdol &l [68]. o % ORF32 Hiol 2~ A ]
A4 84 oY A" caspase-8 pathway$l caspase-3 pathwayS 4] 318} o]
AFEAEALS FEsted ddo] e Aoz Ry w dud [66]. 28y
ORF3¢} Al ZApEALete] A S of A 7bA] =ghe] of %7} o} dt} [34].
Olvera & [78]=2 PCV29] 7 #£4& &3t group 1 % group 2& &+
st e, PCV2 group 12 3709 clusters (1A~1C), PCV2 group 2+ 5719
clusters (2A~2E)2 TA] Al&3t9th Gagnon & [31]-> PCV2e] AlEdA &4
(phylogenietic analysis)<S ©]&3to] PCV2a % PCV2bE EH{3th &3k &g

as)
o

O

o] AFLo M= AeHEAZ o)t} A (restriction fragment length polymorphism,
RFLP) #41& E3dlo] RFLP pattern 422 ¥ RFLP pattern 3212 #F3Fo] H
1% Sk [14, 75]. 3719 s 7 7S Fste] PCV2E AEs ¥4
T38l¥ Table 2-13F 2t} [75]. FHZol& oln] &eld 7 FdAE <o A 39
Aol FE o [27], Segalés & [95]2 PCV2e] Al 7A AlEEA 54
fFrAAEe Wk A S PCV2a, 2b B 22 A<FsAth

Rl

o

PCV2a= 1,768 nt 27|19 A7|ME& 7HAa ol A AAH ez A=
| 4]
HAt [15, 62, 78, 108]. Huj Aol A= 200474 PCV2aite] el ¥ =

Mro A0
iy

A

W, PCV2bis 7IMdel A7)7F 1767 nt2 F2 f3d A9 F

H
3

>.\I

10

f
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Gl A govt, 20053 20066 PCVADZE F538tdA PCV2bh7t A &o=
A} [15, 311.

Table 2-1. Proposed nomenclature for the subclassification of PCV2 [75]

Subclassification of PCV2

PCV2 group 1 PCV2 group 2
PCV2b PCV2a
European-like srtain North American-like strain
RFLP pattern 321 (new)” RFLP pattern 422 (old)”

* Based on the RFLP; old versus new can be distinguished only by sequencing.

PCV2 #AZ& 7|Yo=2= FA [2, 65, AxdAn Ay [2], IHC [12, 83, 98] %
PCR [2, 54] 5°] glem, o] Folla PCRE oF9] #ix¢] thaFdk AlRolA PCV2E
AZzshed Afeta, Mgz Soldo] wof d AHEHI de AW 7Y
olt} [54]. 3 PCV2as PCV2bE 7Hd38t7] 9J&te] npolg|x

4 (viral genomic sequencing), RFLP, A 7tg 38 42 298 (real-time PCR),

nested PCR & ©dst A& 7|Wo] =5 o] At [14, 58, 75].

A4 97149

T FAAE B4 kel PCV1 2 PCV2ell Wk vgst fxd o] 7+
Har gloem, AAHeRr 7 FAAG A9H £x 54 HAdge
AT7F &bs] MaE L vk [21, 30, 42, 64]. el A= PCV2 =uf #2529

FrAsts Sl vk A5+ (1, 4, 10, 201 B PCVAD7} 2 & ==&} 2 stA]

&
rlo
1)
N
=2
>,
o)
@
<
DN
Q
o
o)
@
<
[\
o
lo,
o
2
o
k1
il

2 na, AR STt [45, 46).
A AFEAA = b 7EA] PCV2e] #d2F
Fol ik AAAL wAfe] o] FolAA gt dAolth webA B AgE AF L
HA S o2 PCV2a 5 PCV2be #9 JEHlE =AML o] Sako] AlFIol A
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I. A= 4

oft

9

H
Ok

AS=

200358 2010 7bA] & 10170 Sl AFdista s s et

AT WA el o] PCVADE dvhd sixlsh g 94 2 westgow

2. PCR

D AN ARe B 32

o fAA4 BAE 95t

O
=
filo
L
>
off
ol
3R

PCV2a ¥ PCV2bE 7Hsl7] f1ste] P
W Hakd waA, A e o DNase RNase free distilled

5 o
water (Invitrogen, USA)$} 1:10 W] &2 &3 35te] 723 A7l 3 AZFdS o] &

DNAZ%2 G-spin'™ DNA extraction kit (iNtRON biotechnology, Korea)Z
2o A& 200 ploll G-buffer 400 ple = =33 thg 70C ol A

107t Wx|3la binding buffer 400 WS H7Fste] columnel 800 wE ¥

o
ofo
Ol
o
52
)
>

12,000 rpmoll Al 1837+ AR 3T collection tubeol] o]3¥ £HS A A3 L
500 109 washing buffers #3538t 12,000 rpmoll Al 1827 LA 23 & A7)
HA4Le 18 vrEs Ak 22 1.5 ml effendorf tubedl columng %3l 100 ml 2]
elution bufferE #H7}&to] 13000 rpmolA] 187 QAR E AASAT HZ=

%22 PCR AAF @744 -70Cel| WER &t
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2) Oligonucleotide primer?] 7144

PCV29 #FAAE HAZES 93 primers= Lyoo 5 [58]0] A|AIg 7] A Hod

3o A %8 tH(Cosmogenetech, Korea; Table 2-2).

Table 2-2. Oligonucleotide primer pairs to differentiate between PCV?2a and
PCV?2b

Genotype Primer Sequences (5' to 3") Position (bp)
2a-F AAC AAT CCA CGG AGG AAG G
PCV2a 568
2a-R GGG ACC AAC AAA ATC TCY
2b-F CTG TTT TCG AAC GCA GTG
PCV2b 360
2b-R CTC AAA CCC CCG CTC TG

3) PCR wkg-x4

PCV2a % 2b9] #HAZES 98] F33F DNA 2 ul¢} Z+2Ee] primer 0.5 ¢l (20 pmol)
2 DNase RNase free distilled water 17 @S PCR premix (Maxime PCR
premix, iNtRON biotechnology, Korea)oll H7}sle] & w88 2Fo] 20 ul7}
HEE Stk PCR %31 94T 523 ®b33 thg 94T, 57C % 72Tl
zk 7y 30x4 303 wHESkal HE 72Tl A 5zt whEekslth [68]. PCR 5%
PCR Thermal Cycler Dice TP600 (TaKaRa, Japan)< ©]&3} %t}
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g TR A7 v 7 S Fske]l 1.5% agarose gel’doll Al 7]
dEe 2AAN3 thS ethidium bromide &4(05 w/ml in DW)e &2 < A3t}
UV transilluminator (Mupid-Scope WD, TaKaRa, Japan)Z Z}7+e] §-x}&of uj gt
SolAel M= 7 & gelsddon, FHAAES gelstr] 91ste] 1 Kb' DNA

Ladder (SolGent, Korea)E molecular size marker® ©]-&3} 1t}

_41_
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ATZ W #HANA PCV2Y F 74 A& PCV2ast PCV2be #4d
, PCV2a* 568 bp, PCV2b+ 360 bp

%

AEE i8] 98ke] PCRES A A%

2
AA A 2 FAARe] SolHl =g 1T = JATHFig. 2-1).

568 bp

l 360 bp

Fig. 2-1. PCR products of PCVZ2a and PCVZ2b from porcine tissue
homogenates. Lane M: 1 kb DNA ladder; lane 1~6: porcine tissue samples;
lane 7: PCV2a positive control; lane 8 PCVZ2a negative control; lane 9~14:

porcine tissue samples; lane 15: PCV2b positive control; lane 160 PCVZ2b

negative control.

_42_

Collection @ jeju



2003356 2010 74#] 9w F 375F HA A PCV2a9t PCV2bel #<
AaS AR A3 PCV2as 16557 (44.0%), PCV2bi 3705(98.7%) 01 4 714 o]
ATt o] F PCV2a % PCV2be &3t 742 1607 (42.7%) 4 A== A Th
Ard 7 S AHE Az 2003d9= PCV2ael #Zdo] PCV2bxE Ut

=7 yebgth o]F PCV2ael A Eo] 200837k 7HAE A &3tz 2009
2% FrrskA e 2010l oAl Aaskrh tiAl o2 2004 o F-ell =

Aaste AEs e A v, PCV2bs 2003 o] & S 7Fste] 20051
FE= oFE ARl 100%0] o] AL AT 20064 2008 Ako] ol =
T orAAg e FdEC] 7HE B2 AolE Bolau AT 7 FH 9l 20101 ¢
73

% 20073 A3 w9 FAMSFATH Table 2-3, Fig. 2-2).

Table 2-3. Annual prevalence of PCV2a and 2b in field porcine tissues

Year 2003 2004 2005 2006 2007 2008 2009 2010  Total

No. of
cases

12 28 51 70 71 ol 68 24 375

PCV2a 12 16 37 22 24 14 32 8 165
(%) (1000  (57)  (725) (314) (338 (275 (47  (333) (44.0)

PCV2h 9 % 51 70 71 51 68 24 370
(%) (75) (929) (100)  (100)  (100)  (100)  (100)  (100)  (98.7)
PCV2a & 14 37 2 2 14 32 8 160
PCV2h

(%) (75) (50)  (725) (31.4) (338) (275 47  (333) (42.7)
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Fig. 2-2. Diagram for annual prevalence of PCV2a and 2b in Jeju.

- 44 -

Collection @ jeju



2006~2007 3] ol ¥ & 45¢ HAFEiAl A PCV2a ¥ PCV2be #HES
AHE Ay BE GAFE LA PCV2b7F AEHEQ oW, o] F 157 PCV2a%t
3 A5 AT (Table 2-4).

Table 2-4. Detection of PCVZ2a and 2b in porcine aborted fetuses

Agent PCVZ2a PCVZb PCVZ2a & PCVZb

No. of pigs 1 4 1

2003\ -1 20106744 o =El F 2579 EfFAECA 7 FHAF e A
s AeE A3, PCV2bie 24%F, PCV2ats 9571 4ol PCV2bel 749

=7 YERSEEH(Table 2-5).

Table 2-5. Annual prevalence of PCV2a and 2b in suckling pigs

Year 2003 2004 2005 2006 2007 2008 2009 2010 Total
No. of cases 0 2 9 2 3 1 3 5 25
PCV2a 0 2 4 0 2 0 1 0 9
PCV2b 0 1 9 2 3 1 3 5 24
PCV2a & PCVZb 0 1 4 0 2 0 1 0 8
— 45 —
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2003 H-E 20107bA] o#E F 277F9 olfFAEd s PCV2brl 273%F,
PCV2a7t 1217 A=l PCV2be el =A detwrh F+ 323 o]
BT AEd "9AE 11772 A AH(Table 2-6).

Table 2-6. Annual prevalence of PCVZ2a and 2b in weaned pigs

Year 2003 2004 2005 2006 2007 2008 2009 2010 Total

No. of cases 11 21 29 64 58 31 49 14 277
PCV2a 11 10 23 19 20 10 23 5 121
PCV2b 8 20 29 64 58 31 49 14 273
PCV2a & PCVZb 8 9 23 19 20 10 23 5 117

TZre A= FukFol el 56.5%7F PCV2aol A= e o= vy E4
AF=(36.0%) 01 o] T A= (43.7%) 0 vl A oR =S APES B

(Table 2-7).

Table 2-7. Annual prevalence of PCV2a and 2b in growing and finisher pigs

Year 2003 2004 2005 2006 2007 2008 2009 2010 Total
No. of cases 1 5 13 3 7 19 16 5 69
PCV2a 1 4 10 3 6 4 8 3 39
PCV2b 1 5 13 3 7 19 16 5 69
PCV2a & PCVZb 1 4 10 3 6 4 8 3 39
— 46 -
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PCV2E AETAENS H3te] PCV2a % PCV2bZE EFEHYow, H
Dupont 5 [27]e] <& Al 32 §dxE<l PCV2ce L&A A H AL} o] 9} o]
PCV2e] fFHAE #Ae] &u3s] o]Fojxa Q= 7hd /e Aol
gk WA vl SO A5 me ohdstAl dulEa Aok [46] tREe A
o A= PCV2acl Wste] PCV2b7F Y5 3 Wede 7ML gls Aoz B
HRAAG [14, 46], dFAAME o2 A3 A7s dxr| e st [77]. E=g
Hesse & [42]2 coFeldlA HE=¥ PCV29
ORF1 %3¢ 94714493 PCV2be] ORF2 #-9]¢
AZFsR o, o= PCV2aet PCV2b7t A3 & 4 e SAZ Bagh vk

PCV2a% PCV2b Atololli= 95% o]do] fF3% Asde] e o=z duA
At [78]. Wt F FAAEe 2ES 9 s e oM E A %ts| of
7] witol 1t F9E AR f4A &2 Aot [58]. & ATellA
AL Zalolms T A fFAAE FolA b AEAdel e ORF2 H-917F
L E R 8 AgtEo] vl golstA FHAES FHE F AUk [58].
2003dFE 201097+4] AF= U F 1017) T3 #AE e PCV2a
2 PCV2bel 7 A4S Absksdvh. AAF 23 2003+ PCV2a= PCV2b
wnot go] HAEHJoY 1 olFole HA st AFE YEdiddth wkd
PCV2bi 2003 o1 Hx} F718te] PCV2aol wldtel 953 AEEo =of
Al BE oke] AlmelAl 100% Tl St oleje A Wl FolE Kim 5
[45]¢] 2000 F-E] 200874 =u] =AE o= PCV2 FdA3S 4
Aol AR FASIAT &R T FRARE e F3bo] wAkske e 2 ATt
2003~2004d AFolQl ¥FA Kim & [45]9] 1ol A= 2001 ~2002d Aol 2 vhERL
= oz FglHATh 2l A, 2000~2001
Afolell & AR ] Faro]l wAketr] AlFeglow, o] Al7]:= PCVAD %l dho]
Huzz F7iste Ald dAEAT [21] Adhel A= 2005~20061 Alo] el

Olr

L;EL

71 Lol EAE nHpolH e

(o

=2

e

2,
_{
H
N
2
o
N\l
rV’
o
H
il
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¥ o] 200558 olu] 2b
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=

Fch [31]. FHubchel A

oA PCV2b7} 7
5

g
-

66

8379 HA T

=
o

g
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| A= A=

TS89t oekA PCV2b
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ogg HAfo

FA 20043 58 PCVAD-

NS
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=
R

A

5ol e o
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23}

s
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bt

| %u) xele] PCVAD 4

==
=

ol
fred
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—

AN

[14, 75].

+

ol A
A3, PCV2b

H
0
B

bl

?l_

A

=
=

ZHAY F 479 FARE AR

AlskA A

o] 3F= PCV2acl Hls| =2 AAES HERHAT 22t ol=

o
-+
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=

o

oz AlzEth PCVADS]
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Tk Ry
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A 37

PCVAD H XA ALY =4 Y
gk HaEsd dF

Pathologic Studies for Necrotizing Lymphadenitis
in PCVAD Pigs
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Tor

B

2782 749 937 93 7

= T2 B 92Z7(B lymphocyte), 822 T HEZ7(T lymphocyte)
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gl
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el
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At CSFV,

[e]
71_:]:{?

A. pleuropneumoniae <t

M. hyopneumoniae,

ol A=

Hlo] 2 2~

A=Nye)
o

A 2~71¥ wpo]l 8 ~(Aujeszky's disease virus, ADV)

o
-

PRRSV,

2= Aoz

9]

o] &

s
Nl

1

A 9

=
=

EEER

Q14161 PCV2 3l = A of A

A

s PCVADY

AT [86].
frddhs WdAZ Basle (16, 22, 23, 94].

& A

PCVAD =% 2] o]

2]

H
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4

N

—
fite)
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EEEERED
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I. A= 4

ot

¥

2003 H-E 20109 7bA] AlFdigtal o Fuis ®Hgu oA e e
AAE E& PCVADE AadE AF% 24 1017 4= 539 & 313%F HAS
Ao FostAart. o] FollA HeElxzA A HAE Fd YA dExZd el =

A= A3k ok
2) Algtel FA

A "zAdddo]l e A WEdy 54 vusty] fste] F 3749
A++(G1, 5%F), PCVAD=Z
A (G2, 57F) 2 A
ukek PCVAD 3] A 4(G3, 165) 22 A8 A th(Table 3-1). A
W7t FekE o] 9lal A

<
o
Aol Fejsts o] Ewrgste] AldelA A9l ekt

Table 3-1. Design for experimental groups

Group Histopathologic character of pigs No. of pigs
Gl Normal pigs 5
G2 PCVAD pigs without necrotizing lymphadenitis 5
G3 PCVAD pigs with necrotizing lymphadenitis 15
—_ 52 —_
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HEsta dxZAE AF 38t Hol A SFATE 1A o]
daE dxde dwHel X W wet g Erjste] 3~4 m FAR
ARS A v HEE G5 AAsdeh @Mo] e A &9 5, 33
&) 74 (Olympus BX51, Japan)< o] &3to] A4 st th

A dzZz Ao W )3k H7l= Krakowka 5 [61]9] HuE Fardlho]
Mol gl SH(no lesion)ol M FH Ag A k(severe)7HA] & STAIE o]

7t vH(Table 3-2).

Table 3-2. Histopathologic scoring system of necrotizing lymphadenitis in pigs

Score - + ++ +++ ++++

Severity No lesion Minimal Mild Moderate Severe

A YA Bu ) JlE FAAY 24 oRE s Sske] F74A

-

Z7 AHE AFsA Y. Gram DA (Sigma, USA) % periodic acid Schiff
(PAS) &4(Sigma, USA)= Fdqste] dzd W Al e e EA4 o7&
H A H
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3. PCR

AE "HZ A B o ADVE #d oFE #<87] 918 PCRS A A
sttt DNAFZLS G-spin'™ DNA extraction kit (iNtRON biotechnology,
Korea)& ©°]&39th. ADVE HEE 9% primers & & [5]°] AAIgH A7]
Aqgo| Fslo] A 23 tH(Cosmogenetech, Korea; Table 3-3). PCR WF&&
FZ3 DNA 2 w9} Z+7ke] primer 0.5 x (20 pmol) 2@ DNase RNase free
distilled water 17 wE PCR premix (Maxime PCR premix, iNtRON
biotechnology, Korea)ell #7}star 94Co] 587 w+&3 tf& 94T, 57C %
72Cel Z+7 3024 303 §rEstal FHF 72CoA 5iEgF vhEEdTh [5] Whg

N
o

Fa 5, ztzrel WS 7 WS FHEko]l 1.5% agarose geldolA A719%

A% S ethidium bromide £(05 wl/ml in DW)So = dAMsAct. UV

transilluminator (Mupid-Scope WD, TaKaRa, Japan)® ADVe] tjal Eo]Z <l

[e] S =
WE GEE S5

Table 3-3. Oligonucleotide primer pairs for the detection of ADV

Agent Primer Sequences(5’ to 3’) Position (bp)

ADS/A CGT ACC GCG CCC ACG TGG CC

ADV 263
ADS/B GTC GGT GAG GAT GTT CAC GC
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4. THC

A Fx A oA PCV2 ¥ PRRSV &¢e Rxel ¢xrds FA438
= N E5e A weds #elsly] ¢35kl EnVision™ peroxidase-conjugated
polymer reagent (Dako, Denmark)E ©]&3le] [HCE F3stict. 72 2%

4~5 mm FAZ ¥AE3o] silane coating micro slides glass (MUTO PURE

_lZi
o,

CHEMICALS, Japan)ol H-2atsich, 22 dwo] shde 22w thg out

zA4A% wyow gvzdd 2 F5EAHe A Addon =g e

rl

peroxidaseE A A3t7] ¢3te] 3% HO.7F H7F#l phosphate buffered saline
(PBS, pH 72)°l 10&%F ®bgstiom, Fdd F&2 zF A9 Ag =44
ot Tt nvlely 2E FRlstr] 91§ 14 A== rabbit anti-PCV2
antibody 2} mouse anti-PRRSV (SDOWI17) antibodyS AF-83}91tH(Table 3-4).
gy g A A9 (high endothelial venule, HEV)S] wW3lAS 8H¢l &7
#1123+ & 2+ rabbit anti-Human von Willebrand factor (vWF) antibody &
Agstdom, Axe] Fx g Wsts sty S 1A A Z = rabbit
anti-Human CD3 antibody, mouse anti-Human CD79a antibody, rabbit
anti-Human lysozyme antibodyE AF-&3}$1tH(Table 3-5). &5 &A= antibody
diluent solution (DAKO, USA)dl HA H & & A3 v} dHA Z &3ty
37Tl 1412k wkgsklrl. 71 ¥ EnVision'/HRP, Rabbit/Mouse (EVN)
reagent (DAKO, Denmark)S A 3}3Fe] 37ColA 40%3F w3t} 7z dAE =2
HbS Fol= PBSE 104 28]l A4 FAstlth. L& wbso] 1 A
3, 3’-diamino-benzidine tetrahydrochloride (DAB; DAKO, Denmark)® %A1
Azl %, 3xF STl vheS A5 A T dxE e Mayer's hematoxylin
(Sigma, USA)o. = 3G stqlon, &9 FPitAds AA Sdscdth Aol
29 27 &glol=x= 38 n 4 (Olympus BX51, Japan) o2 %A thxat 2

24 tziat vlaste] wlolels o] £A| olRsh RE A, wfuAgH
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Table 3-4. Primary antibodies for the detection of PCVZ2 and PRRSV

Antibody Target virus Source Dilution Antigen retrieval
Rabbit Iowa State . Protease X IV0.05%;
. PCV2 . . 1:1,000
anti-PCV2 University, USA 37°C. 20 min
Mouse
South Dakota Protease X IV0.05%;
anti-PRRSV PRRSV State University, 1:5,000
USA 37C, 20 min
(SDOW17)

Table 3-5. Primary antibodies to evaluate the cellular populations in porcine

lymph node
Antibody Target cell Source Dilution Antigen retrieval
Rabbit Proteinase K 0.002%;
Endothelial cell ~ A0082, Dako 1:400
anti-vWF 37C, 30 min
10nmol/L citrate
Rabbit
T Iymphocyte A0452, Dako 1:50 buffer, pH6.0;
anti-CD3
%B~99C, 1 h
Mouse 1mmol/L EDTA,
B lymphocyte M7051, Dako 1:50
anti—-CD79a pHI9.0; 95~99C, 1 h
Rabbit Proteinase K 0.002%;
Macrophage A0099, Dako 1:200
anti-lysozyme 37C, 30 min
—_ 56 —_
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Z2 Y vlelg] 2~ YS AE357] 93 IHC 23+ Galindo-Cardiel % [32]9]
AAe WS V22 2AH P oy x| wmeEl F S59AE FEEH]

obefj o} o] 7}sSitHTable 3-6).

Table 3-6. IHC scoring system for viral antigens in lymph node sections

Score - + ++ +++ ++++
Multifocal
IHC ) Focal Multifocal " _1 oca Diffuse
labelli No labelling (<25%)" (95% ~502%) to diffuse labelli
abellin ' ~ abellin
g (0 (0 (0 (>50%) g

* Labelling area of the tissue section.

EESEREED
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[&l

(minimal) -8 7] A 9},

H

membrane)o| 7t FEH o7 WS Bol= w ok A

WalAE B WHASs AAskaL

(severe)7HAl & AGAIZ Uro] -8k aitt [32].
dxd U Axe £¥ ¥ &

B8 A™stel ME EAA FHA AL FE Am, FERS Aol
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5. SAXME

HCE &3t o Z4 Algdad T, B2 R SEAA 9 4 W=

One-way ANOVA test® 1 F94& H7letd o, p<0.05%] 4-F SAAS=E

Sostta AAeat A4S 7H4s A, Levene test® SEAMIS AAS =
A A maA el FAHEA o R Huk 1F Hato AolE AT
AbFEAeR SRty FES(NS)7F s 4§ Scheffes AR&-shalor,

SPSS ver. 10.1K (SPSS Inc., Chicago, USA)Z o] &3} t}.
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Wy 22484 HALE Fste]l PCVADZE e ZF 313F9 #HA F A4

dol FwrE HAE= 207(64%)2 SFlEAT dEEEE 2005W 2F
(6.1%), 20061 3F(4.5%), 2007 5F(7.7%), 2008 5F(12.8%), 20091 4+F
(8.0%) % 2010 17(5.3%)= YEFY 20054 o] & X &2 o=z wAlstal ATt
(Table 3-7).

_l
1

Table 3-7. Annual prevalence of necrotizing lymphadenitis in PCVAD pigs

Year 2003 2004 2005 2006 2007 2008 2009 2010 Total

No. of
PCVAD 15 25 33 67 65 39 50 19 313

pigs

No. of
pigs with 0 0 2 3 5 5 4 1 20

NL=*
% 0 0 6.1 45 77 12.8 8.0 5.3 6.4

* NL : necrotizing lymphadenitis.

5 AL Ao HlF] 5uf o] & A A
THE Q. ddEy, oA F& g or WA Eo] JdtHFig. 3-1~3).
15|

A A WA AV BEd A% 5o Az Bt Qs

_59_

Collection @ jeju



~

owm o N ™ N 9 9 w3 W o9 = LS ) O NS e
MoE B RO OT W RN ® W T M oW ﬁa A
R A S S i R Y T omoT )
= ) ° BT ) X g °
ﬂ@%mﬂmgzwéw RH o W i of ~ L T g & o
= W Moo T M o W Moo ~ o A 2 &
oW T Moo 7= o+ o [ ° reINCl) T T T o
il rowE T E e Doy o O e BT oW ot
= Mo ~ ook T N X O3 oom 9 o
R ) y o X 2 " o= H H ® = E 5
| =y ~ WX ofF 4 oR N o= = - D
el = W oy = ™ A T - = - = om o Ty % = o X
ToF B O"T o T < _ o B An - =2 ul W R o8
= ° L I 5 ® B3 TR W e &
TN oMM oo ﬁ " e R E L T N N VL R S B
I I T | = B LS B N~ S ENIRC R  e T 5
< L | G o o~ o ol xe B o . R = N o mK Ry M
H o o Bom m P X om ® T G G o| o X
~ T~ o N Lo o o} i B py
H| o ™ o T C = 70 | * - XA ﬂm__ I _mﬂ L= o = WL oo K
PRETT YT EeLLERSE TETERROw o IRF
= OE o ek By e < I ua T 5=
o) < my o Ho i o T NoOOol o W ~ ~/ B 5 = _ iy
4 b =~ 0 BL 1H o N I~ ]
,mw 5 il 5 Njo E o K T OB Mﬂ i = ol % Ao o B el
I o ! ] = oy —
W: . ™ T ol M_; ~ = 3 T ® _mﬁ e U] o M.w oo
& = - v o SO om v W oo g B o
O = B % _nm; R N o= ow s g X° @ Woop N &o H Mo
~ = ' X ~ ' 0
2T T T TVl BT e Foaoyoa®d g w
= % & oo T mm - L, M oo W % T oo A s T ® S
ﬂ_w M.A —_ - m V “w ﬂﬁ! | = 1o ) 0 o \_L;
S TR oo os W G w = W IO G-
X A N o — =/ — = B KO 2 XL
Mﬁ_ R mae 0 OG- % &Lu Y o OH do 2o o B N B o
B T UL B R R O
K _ oy =~ T ms ) . I - ! X o< X o T T o
T T o2 _EBE s 0wl 0 HE X Wk s oew T o B o
R oy 2 X T B D o T xm s g B -® o= o b RO =
WO LT T MTE Ry RS g Ty MRy A E O _ b
u M < ot F xR % = L P e T To T
o N R ™ o N T _ X w BT —
0 mH Ty Tow W W T T W s M E P T R
PR YW W TR HT SR kT W T W TR MR
® do W 4T R U H BT R O R P T T M TR

_60_

Collection @ jeju



Kil

oF

il

7 9lskel 7

—
fite)

o
o
il

A4
S

A= A

PCV2¢ PRRSV ¢

o

o=

%0

Al ol THC

SRR

3

shol A4

‘(H

Ao H-5 dolr 7]

=
L

1579 = A

-
1

&3 A3, PCV2

ol A

=
-

= 2

PRRSV

gersle

ojn
HH
™

ol
i

W
pyl
%

N

il
M

fvze)

X
B
i)

o

!

ol

sHelE At G3 9]

ol A

]

o A% Ao

-
X

AEHoH, 2 g AgA

&7

I G3well Al %

9]

of #

%
Mﬂ
TR

o

™

—
fite)

]

A
¢

[e)
=

U

Uebwth webd G3well A PCV2 7+ o]

(Table 3-8, Fig. 3-10 and 11).

dof A PRRSV

Fo WA Ygza

4

=
¢}

!

o

o
TP

H 3 tHTable 3-8).

_61_

Collection @ jeju



Table 3-8. Results of histopathologic scoring, amounts of PCVZ2 and PRRSV

nucleic acid, and vWF labeling in lymph nodes of experimental pigs

Group Case No. Necrosis PCV2 PRRSV vWF
1 - - - +
2 - - - +
Gl 3 - - - o
4 - - - ++
5 - - - ++
1 - ++ ++ ++
2 - +++ - +++
G2 3 - +++ - ++
4 - ++ + +++
5 - + - +++
1 ++ ++ - ++
2 ++ ++++ - +++
3 +++ ++++ - ++++
4 ++ +++ - +++
5 ++++ ++++ - ++++
6 +++ ++++ - ++++
7 ++++ ++++ - ++++
G3 8 ++ ++++ ++ +++
9 +++ ++++ - ++++
10 ++++ ++++ - ++++
11 ++++ ++++ - ++++
12 +++ ++++ - ++++
13 ++ +++ - +
14 ++ ++++ ++ +++
15 ++ ++++ - +++
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[e)

Zt Ad <t CD3, CD79a % lysozyme 8HA|o] that A A E WHIAS
wek Ay T fJZE Glarel Hl& G2uwd G3w EFedA o4 A
23 A THP<0.01). A A=+ G37o] G2ool Hl3te] L & A9t
B #®XZ4 mg Gludd Hl&] G2u¥ G3w BT 94 A Fasid o
(P<0.01), G3ellA wh& ol s 7 AstA €538 AA Exsta Ak
olelgh AMxe] A Ar= B fHEF7F T gzl Hlgte] dAsMA 4kt
gy EFAAE Il Hlaf G2 (P<0.0D)# G3(P<0.05) REF 94
A F7Fet o, o] T G2 e S7HF 7H ESktH(Table 3-9, Fig. 3-12~14).

=l

Table 3-9. Mean number of immuno-positive cells in porcine lymph nodes of

each group
Group (Mean t SD)
Antibody Target cell
Gl G2 G3

CD3 T lymphocyte 6772 + 62.6 386.1 + 61.87 2083 + 98.2"

CD79a B lymphocyte 315.3 + 98.0 60.2 + 27.3" 112 + 16.3™
Lysozyme Macrophage 332 + 84 95.5 + 22.27 65.0 + 22.4"

x P<0.05, #xP<0.01.
—_ 63 —_
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CD3
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Fig. 3-12. Numbers of CD3 positive T cells in lymph nodes of each group
by IHC. Bar=50 gm. **P<0.01.
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Fig. 3-13. Numbers of CD79a positive B cells in lymph nodes of each
group by IHC. Bar=50 um. **P<0.01.
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Lysozyme

140 4

R
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100 +
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40 A

20 A

Gl G2 G3

Fig. 3-14. Numbers of lysozyme positive macrophages in lymph nodes of
each group by IHC. Bar=50 gm. *P<0.05, *+*P<0.01.
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Legends for Figures

Fig. 3-1. The mesenteric lymph nodes were severely enlarged.

Fig. 3-2. Cut surface of the mesenteric lymph nodes. Multiple red foci were

observed in the lymph nodes.

Fig. 3-3. The superficial inguinal lymph nodes showed marked swelling and

multiple red foci.

Fig. 3-4. Well-demarcated coagulation necrosis with marked congestion was

found in lymph node. H&E. Bar=500 gm.

Fig. 3-5. Note mixed population of inflammatory cells, necrotic cellular debris

and hemorrhage in necrotic area. H&E. Bar=20 um.
Fig. 3-6. Numerous basophilic inclusion bodies of PCV2 were observed in the
necrotic area. H&E. Bar=20 um. Insert: Note PCV2 specific grape-like

intracytoplasmic inclusion bodies in macrophage. H&E. Bar=10 ym.

Fig. 3-7. Severe vascular congestion, edema and hemorrhage were found in

the necrotic area. H&E. Bar=50 um.

Fig. 3-8. Large blood vessel showed eosinophilic fibrinoid degeneration of

vascular wall and intra-vascular thrombosis. H&E. Bar=50 pm.
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Fig. 3-9. Widespread endothelial and intravascular labeling of vWF in dilated

blood vessels including high endothelial venules. IHC. Bar=50 um.

Fig. 3-10. Note diffuse positive reaction for numerous PCVZ antigens in the

necrotic area. IHC. Bar=50 pm.

Fig. 3-11. Multinucleated giant cells showed strong positive reactions for

PCV2 antigen in lymph node. IHC. Bar=20 ym.
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HE e S F7IAE &t A daEo] AAA, S5714, &3t714, A2
& 2 [110]. ADVel &gt =442
t} [80]. Rodriguez-Arrioja %

[84]& PCVAD =9 %73 =2 (mediastinal lymph node)oll Al A F=Z A5

=<
dAAAder AEI v ok & Aol = PCR AAME A, A dZdd S

Ha 27 U 2451 39 4w nuz Ho] PRRSV 7Y A4 PzA
e wave 9 Badel gl oz saddh e A Ao

Aol M AR A A "EZd S PCV2e A vHE EAE
HRAg ol ol dTH AT

Mandrioli % [61]& ISHE o] &3le] d=4d Y PCV2 &9 ¥ Axo o}t

EAsta Atk webd] POV2 uelel sk Aol 4edE F F7] 4Ee] A7
Rmdz gl volzs 2o 4% F AriaiA FAH0) A4 A= Ao)

o 1 7 M(infarction) WS Sl on, FAMRLg= dAAY Fr|d H=
(mineralization)®= #Z= Aok L3t AAtd 3 FHA=2 A5 @A oFY
PCV2 @ 9lo] &3S R st
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