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ABSTRACT

Porcine circovirus (PCV) is classified in Circoviridae family and has been detected
since 1982 In Thailand, the first PCV detection was reported in nursery pigs in 1999. PCV is
classified into 2 types, i.e., PCV type 1 (PCV1) and PCV type 2 (PCV2) PCV1 is not pathogenic,
while PCV2 was found to be a primary cause of many clinical symptoms in pigs, e.g.,
postweaning multisystemic wasting syndrome (PMWS), porcine dermatitis and nephropathy
syndrome (PDNS), porcine respiratory disease complex, PRDC) and porcine reproductive
disorders. The incidence and the disease pattern of PCV2 have been intensively studied
during recent years. However, most study focus on nursery and fattening pigs, study on gilts
and sows, especially clinical study, is limited. The objectives of the present study were to 1.)
determine the influence of PCV2 infection in gilts and sows on their reproductive
performance 2.) study the efficacy of PCV2 vaccination in gilts and sows on reproductive
performances and 3.) investigate the prevalence of PCV2 detection in aborted fetuses,
mummified fetuses and stillborn piglets. The study was conducted in a 1,700 sows-on
production swine breeding herd in Thailand. The antibody titer response after PCV2
vaccination in gilts and sows was investigated. Blood samples were randomly collected from
gilts and sows at 0, 2, 4 and 6 weeks after vaccination. Reproductive performance before
and after vaccination were analyzed. Reproductive organs, including ovaries and uteri, were
collected from slaughtered house and aborted fetuses (n=14), mummified fetuses (n=17)
and stillborn piglets (n=9) were collected from swine herds under field conditions. All
samples were submitted for PCV2 DNA detection by using PCR. PCV2 antibody titer was
determined by using ELISA. The results revealed that PCV2 DNA was detected in 92.5%
(37/40 samples) of the analyzed samples. The PCV2 DNA was found in 92.8% (13/14
samples) of aborted fetuses, 94.1% (16/17 samples) of mummified fetuses, and 88.8% (8/9
samples) of aborted fetuses (P>0.05). Vaccination against PCV2 in gilts and sows significantly
reduced the variation of antibody titers. The CV of the antibody titer reduced from 38.9% to
23.5%, 20.2% and 18.0% within 2, 4, and 6 weeks after vaccination, respectively.
Reproductive performances in both gilts and sows did not alter significantly (P>0.05).
Additionally, PCV2 DNA was detected in 45% (46/102) of the uterus and in 30% 30% (21/70)
of the ovaries of slaughtered gilts. These findings indicated that PCV2 may involve in
reproductive disturbances in gilts and sows under field conditions. Further comprehensively
studies on the reproductive failures associated with PCV2 detection in the ovary and uterus

are required.

Keywords: Abortion, Mummy, PCR, Porcine Circovirus type 2, Reproduction
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(mummified fetus) QﬂLLﬁ& (aborted fetus) %3 anmalInAasm (still born piglet) 1% (O’Connor
et al., 2001; Pittman, 2008)

nsgadeiseuiinanuidudiudueinisainnisiaide Pov2 igungn (in utero
infection) #4n13Andeidngungnuenainazatunsainlifanudumainiassuuduiug
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AUMAINNTEUUFUNLG weingnsla (Madson and Opriessnig; 2011)

dmdulunsiansiiu annisAnumuth luusdansiifiueufivedse Pv2 duausansaany
PCv2 DNA Taluaterslussuuduiugléta 84 % Tns anmnsonmianulu thdnaegn (uterine flush)



36% LHoyungn (endometrium) 78% vietinla (oviduct) 56% veumadluneadida (follicular fluid)
22% 14 (oocyte) 11% (Bielanski et al., 2004) %QLLaﬂﬁlﬁLﬁuﬂﬁﬂﬁaﬂL%E]L%jﬂajﬁ’aéauﬁ?ummﬁuiﬂiﬁ
Mvaensueninieluain manssuadeslngenafinsiusn ie netde wé wlfifidengnely
mgﬂw%aai’mz%uﬁuﬁjﬁuq agudnurazaunsanetaynn reproductive failure Tetguriu Taglyl
Sududeatutiym wis nsligniud vie Tignaeusnasen lawsly mswansiidaioausoidu
subclinical #on1saeaasfiseu ¢ Fellynidu Wy n1saasnd uinni1 118 Ju (delayed
farrowing) (Ladekjaer-Mikkelsen et al., 2001) AfldrwAeitosiu PCV2 i

wenniyminariudinisdadisluansaidesniymmessuuiuiug wu luuans
p1siludn (silent heat) NTgwussiaaindosnasn (vaginal discharge) maulaifn aruludgm
ddglunisdaiis Fadufiuraulalunsinuineiidufedeafunisinie Pov2 dhgotons
duugrisell

nsaugsuaztiosiulsadnidowasialdalugnsuiind 2

Howeslahdaluanselind 2 Wubavdedduemeideilififory Usznaude 3 open
reading frames (ORF) l@un ORF1, ORF2 uay ORF3 L%@L%@ﬁﬂlﬁ%ﬁiﬁ?jﬂisﬁﬁﬂﬁ 2 nolwmnelse
porcine circovirus associated disease (PCVAD) %ﬂﬁmﬁfﬂumimwﬂgﬂiﬂ PCVAD Usznaugeiis
n5dnnTs wazmsvintadu luvssmelng Sadudesiulseindoiveslaldaluanseind 2 Hufitey
Mfunnlugnseyuia  msisereunthilnuingnansiinnnuiansiifiueufueireitodoresla
Lifaluanswindl 2 gelidhrimsmesnignansiisnanuififissduueuiveddedeweslalifaly
ansvilafl 2 1 (Calsamiglia et al. 2007) wandlifiuinsziuvesgiiduiudenenotadiunumdyy
fon1siinlsA PCVAD



unil 3

159 UUNT5IY
a01UINITITY
- AMEANIUNNEANENT PRINTAL UNINBIFY NFUNN 10330
- vhsugnsieny
WITUNAADY

o = [ 1 (K- 6 1 6 a v = LY

nsanwtunsugnsweniiusuun 1,700 wil whsumeasinisanduiinn1sdnnisans
anmawny wazlissuunistuiindeyamelusunsunauiamesiuaegstes 2 U sugvesansidu
ANINUSHAN LAUALIIXUDINLTES

HaY9INI5Y1IRTU PCV2

AnwnavraIn1snTagu PCV2 Tuansanmauny uasiilgnsouvawionisaiagiauiu lny
vhnsduanzidenusiansndansviiadud 0 2 4 uaz 6 & wagNNSARANANTIANINMINS
duiuglugnsaniuasualansnenainisviningu

NIAUFIE NG

yhmafuiegiadenaniduidendfine (ugular vein) uiignsiies 1 2-5 uaz >6 nau
az 10 ¢ ievhnseaueuived mafusegindenaiivlaglildastostunisudes Juwen
F5u uaniAudnudsuiigamgll 20 esmwaldea wavihluvhmsengimssiueuuefilames
folsm PCV2

nsiuFee e Tz T UURUIT

otsmsssuvAuiuiionsusnuazanely Ysenoude $dld viethld ungn eeuagn Yos
Aaon wazUndesnaen griiuanansaniignadlssindnd iiuteyausziRansann Téun wedy Sud
fndie anvmnisdaiia Yunay Suilduda uas Yuda aluivvesansuwazimgnuenyiuldgananasin
faes wildnaoduuifthudandndewiostugrsniely 24 dalus efozvesansgnuondugns
Hudrue Wud 3514 (ovaries) dabmidnusiasdng anathegszerlavenssnaduda uwady deu
Tolaseyiug szeeneadinan (follicular phase) uay svezgLiien (luteal phase) n533AURAUNG 10
AYILENT WAEANAYNY 1RGN (Uterus) MATIINGALEE mesometrium oonwd Fehwiin Yaarue
uiad1u uazmNETITesILAgN (Uterine body) MAIINEUTAMAMLLIBTINIFULEN 7599
Svauzveadoylnswngnauly (endometrium) Wiuduungnduas 3 Tu @y nans wagving
Hutura 13 wuans ulily 10% neutral buffer formalin AMIUNINTIANIANYTINEN
failiensiagaufiaundfienafintuneludeyinsangn aoungn (cenvi) dadmiin Yanrmnia
wagem HImugRTIRdnuznely ungnaggnifunaTIane Bantmgane1siven Inetuiled



Wiuly 10% neutral buffer formalin danladlumsfluwmaivazfond H&E msrantelanass
ANTIAULAIEIN

gnansiiudl wia uasmensnnase

M0g19aNansuye (n=14) ffudl (n=17) wagmeusnaaen (n=9) gmﬁummﬂmi‘uqﬂiﬁwu
Horlunieauy wesihdwiosuinsnielu 24 43l (U 1) Teshegagnansitasagnifivlu
ndestufiussgiuds nratugnsdnuasnmmensiner fedwetoazniely Hud demmiwdes
fha fu uay Uan gninanminfuudinsramiiuevendelita PCV2 ¢1838 polymerase chain

reaction (PCR) (Tantilertcharoen et al., 1999) ‘ﬁa;ﬂammmamﬂﬁﬁﬂﬂumﬂ (crown rump
length, CRL) ¥8sgneougnsgniniietnsndnnmeigvesnseu (e1gveseeu = 21.07 + (0.311 x
CRL) (Ullrey et al,, 1965) enguassssuimuinildgnuuangus eun szeznansvesnsguvios (31-
70 YU, n=7) wazsrezying (71-115 YU, n=22)

U 1 MegadnuurvemngnIwia aeusnaAaen uagsdull

msmTInmeuFueRnaielasy PCV2

yhmsnsamueuiveireldelasa Pv-2 Tneldaanageu PCV2 virus antibody test kit
(SERELISA®, PCV2 Ab Mono Blocking, Synbiotics Europe SAS, Lyon, Cedex 07, France) e
OD #enpded ELISA reader fiaudiuuas 450 wilufwes

N159 59 UEYDNTE PCV2 #3835 PCR



fhogatuioignaislumsmifiuswauidu 172 fegh gninanldlunisiinu fegrsdu
dousgnaudessld 70 feens uar uagn 102 fegre ynsegisgnifuanainansaniiigndniia
dHosndymimsssuuduiuglunsinuineuniid (Tummaruk et al, 2009) gnsamditufine
Qﬂﬁ’mﬁuﬁaqmﬂ laiiludn 28 & wits 7§ wauth 7 6 wuaslnaaindesaaen 40 & uaz Jaymn
duq Mhifeadestuszuuduiug (dun Wuuven v1Ldu uag dnvglif) 20 # lnoedvansan
wianiiileny 280437 Tu uar fuwidng 144218 Alandu Fegrdudegindeluinasniouay
anihlidgnszuiunsatafiue mefduevendelsa POv2 grusndeyaatafiiduediiagy
(NucleoSpin® RNA virus, MACHEREY-NAGEL, Germany) n15a52991L8e PCV2 virlagds PCR s
wasild 16un ATG CCC AGC AAG AAG AAT GGA AGA AG (forward primer sequence) kag AGG
TCA CTC CGT TGT TGT CCT TGA GAT C (reverse primer sequence) @n1uzved PCR QﬂU%JUH‘ﬁI
95 °C 11 20 U7 annealing 71 55 °C W 30 3wl way extension i 72 °C Wi 45 3uft 3313
ﬁgﬂﬁﬂegﬁ 35 58U Wie amplify 350 bp product

AUTIONINNNNITAUNUG

Iinsesideyaaussanmnenisiviusansugnadenduduimidulssndlne deu
wagnendanisantadudestulsafadoweilalfasiad 2 luans lnsnisimsvidoya 17
syaoungeinieu 2555 B Weudnneu 2556 dntadulestulsaindoieslalifaviad 2 T
ansvalugnsaniuazansuna (Porcilis® PCV, Intervet International BV, The Netherlands) Tnglu
ansamldfunsdninduiiony 19 uag 21 & uazwianslésunisaniadui 12 dUnsiveaniseu
7104 1AUMeEs@TuInansan 75 f1 wazgnsuia 90 i TudUaviudl 0 2 4 uag 6 ¥eeNTIN
fndu Mogrdfuanungninasassdutouiveredoweslalfavind 2 luans fes
indirect enzyme-linked immunosorbent assay 1a&14 recombinant truncated capsid protein
voudewoslalidaviing 2 lugnsfildunisiaunduannisAnuineuntid Uittimanee et al,
2012) \ivdeyavunaasenusnaaenlugns Usznouse S1uugansianuasensen (total born, TB)
F1urugnansiidinsiensen (bom alive, BA) Welwudiiudl (%) Weswusgnansaausnaasn (%)
LaztnLINAREN

NI NATILNTOYAN NTDA

ToyagnusziianakariinIevineanfnielusunsa SAS version 9.0 YayaldauIuagn
31A318% #2875 General linear mixed model (MIXED) A2 ufiwesn13nsaanutde PCV2 gn
Wisuiflsuseninwiinvesisou (Wit fuil uaz mousnAaen) LAYTENINNGUDIYUBINTILIS
(5rEEnany Lavseeeying) N15UTeuinlagds Fisher’s exact test YayaaNIIANIMMNINNTAURUTYN
ATITAAIBTE multiple ANOVA Tuinan1sadfusenoumienasesaifuasen (1, 2-6) n15¥113ATU
Joatulsafndoiseslalifaviing 2 luans Oh wae laivh) nanfinaen nsAu 2555 - A
2556) Wag interaction s¥winsdRUATENUAENNTYINTATY ANade least-square gnATLINLAYIIAN
WIuLiguseninngueigds least significant different (LSD) test A P<0.05 agfiadndltydfynig
ani



uni 4

NaN1INAaDY

gﬂﬁ 1 LLamwamimeUL%ah%’a PCV2 aae75 Polymerase chain reaction ‘ﬁlﬁ’nmﬂd
ORF1 989i@i0 PCV2 ‘1’7imsmwumnéﬁaéw%mﬁamqﬂ
wouiverseela PCV2 Tidaiii 0 2 4 waz 6 dUammendinsiningy wansu
M9 1 WamIRTIInImevauesTesradlusruuiduiunelddeylnsmngnansandusius iy
nsaranuielada POV2 uandlunise 2

M15197 1 weuRvefselowelsesialiauiai 2 Tuansi 0 2 4 waz 6 dUat Mewnaan1svininduy

Jostudowaslalidaviinn 2 lugns lugnsanuazgnun

FUainnaan1sviniadu

dnsan (n=75)

ansune (n=90)

0
2
q

(o)}

1.24+0.68°
1.32+0.33°
1.59+0.38°
2.06+0.41°

1.03+0.28°
1.55+0.31°
1.67+0.25°
1.95+0.29°

ab v v N 1 [ (% 6 a % = 1 1 a o o w
’ G]’?JE]ﬂ‘l‘fﬁEJﬂ‘V]LL@ﬂG]’Nﬂ‘LJﬂ'WEJELUQQalIUL@EJ’JﬂULLﬂWQﬂQﬂ'NllLLG]ﬂG]'N@EJ’NZJUEJﬁ']ﬂQJ} (P<0.05)

M990 2 MsazauvewadtusruugiauiilugaulnswngnueEansanduiusiun1nTIanuwe

Wolwastalisaviian 2 lugns

N1SASIINULTB LIS E PCV2

AR lusEUUNANY P value
liwuide (h=18) wuide (n=14)

Neutrophils 53.1x16.1 61.4+28.7 0.791

Lymphocytes 47.4+9.1 91.1£32.9 0.220

Macrophage 2.0+0.9 1.9+1.0 0.965

Eosinophils 49.9+14.2 17.7£5.4 0.046

Plasma cells 39.5+11.6 74.9+26.3 0.235




U 1 uanwmanisnsanuidodewesialafasiind 2 lugnsdieds Polymerase chain reaction 7
s ORFL vaaide PCV2 Lau 1 NGUAIUANAY (negative control) LAY LAY 6 NGUAIUANUIN
(positive control) iU 2 waw 4 1 PCV2 finTaanuaindiegistuiloungn wasiau 7 uans 100 bp
DNA ladder

[ 1 13 v v §w a e «:ill o dy d'
Q']u’)uuazL‘UaiL"UUWGUQQQﬂﬁaW’JaNWUSﬂUﬂ'ﬁ@ﬁQQ‘W‘UﬂL@u%)%@u%al')iﬂ PCV2 KL‘HLU@LEJ@
SeluazungnuedansaINALNUIEs polymerase chain reaction wanslunns1ai 3

M1590 3 wuLaziUeSwURTanIaduTUSAUNMInTIINUABWeTRLTeaweslalSaTia
2 TugnslutleidedaluuasungnuesgnsanImaunusigds polymerase chain reaction

- R SUIUTNTINURAUIN
DINTININAAUN PIUIU o v
Sl UARN

T3l dudn 28 9 (32%)° 15 (53%)°
nuaslva 8 2 (25%)° 5 (62%)P
Wy 7 4 (57%)° 6 (85%)°
NG 7 1(14%) 2 (28%)°
P199RUA 50 16 (32%) 28 (56%)

o w

ab ¥ v cl' W v ¢ a Y] = i | A
’ ﬁnﬁ)ﬂwsﬁﬂ‘mLLGmG]'NﬂUQ']EJIUF’W@aNUL@U'Jﬂuua@ﬂﬂﬂﬂi]’]llLLG]ﬂG]'N@fJ'NZJUEJa']ﬂQJJ (P<0.05)

m5197 4 wandliiiuianaren1snsramidie porcine circovirus type 2 91nfagsiids
nyRfivihedugaslsndninazdnunmemans gunasnsaluminedeseningd a.e. 2006-2010 Wa
nsdrseegnuende PCV2 Tulsemelnessndned e, 2006-2010 wuinde PCV2 farman
seWine 40.2-65.2% laglull a.a. 2007 wuiiela¥ageiian
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M13199 4 Han1InTIINTeslalafaviiag 2 Tuans (porcine circovirus type 2) MNF0E197ES
ayanvihetuanslsndminuzdniunmenans BnansalunIng1aesenined a.e. 2006-2010

U (p.e1.) Y Srunufinsianunauan Woesiaua
2006 261 105 40.2¢
2007 184 120 65.2°
2008 326 132 40.5°
2009 194 80 41.2¢
2010 311 168 54.0¢

v o

25C F9NYILNTLANANAULANINIALLANAN DT ALY (P<0.05)

AnugnuasnsaTanulalwelaladaviai 2 ludlaidavesindaugnanaute siudl uazgnans
Mg INARRA U SHENSITINIalvd luuszmdlng

panneaesnu B weventoweslaldaeind 2 luansgnasanuly 925% (37/40
fhog) veuileideiviinimma Tnewuhduevesdeweslahiauiedl 2 lugnsgnanawdly
92.8% (13/14 §10819) vawnseudiusia 94.1% (16/17 fetne) vessTull uaz 88.8% (8/9 Me)
YDIgNANTABLINAREA (P>0.05) uanantemuifiduevesdaesialiiasiad 2 luansgnasa
wushsluszaznany (6/7 Fegn3) uarvszeiing (20/22 10879) Y0IMTEUT0I (86.0% uar 91.0%
AUEPU P>0.05)

400bp
300bp
200bp

100bp

JUN 2 dnvasnsenanuidueveddeesiabiarien 2 TugnsdeiBage1s (PCR) wau 1 (nqu

AIUANAY) Loy 2-5 (Fegwinsianuiielita) wu 6 (edninsaldnuelifa) wu 7 (ngu
[d a &

AUANUIN) Loy 1au 8 WuuaumlaweIwIn 100 bp

11



AussanImnsauugluksignsnasnisiniadulasiulsawasialifaviian 2 lugns
nsviniadudasiulsaweslalhfasied 2 TugnstivanaunlsusiuvesssAuLauRuafna

luansanuazansualagrduUseansvesnuwlsusiu (coefficent of variation, CV) anasaIN
38.9% foun1sANIATY e 23.5% 20.2% way 18.0% Aeluian 2 4 uagz 6 dUaW aud1du
AUTININNNNMTFURUGUOIIIENTANIUATANTUNNENSINMIAaTaTy  (ATausn) wandlumisedn 5

IINANTNNUIAUTINIMNINTFUNUTVRWIENTAIMaaNTUIINevaInsaningudasiulsawes

lalSawinit 2 Tuans asausndslufimsiUfsuwdasegrafitoddny (P>0.05)

M0 5 AUTININNNNTAUITUIVDIENTAN (FNTVIBILTN) uazdnTUNAenaInsandnduleiu

lsawasiahifaviing 2 lugns ATausn (least squares means+SEM)

AUTINNNINTAURUG NANAIUA NANNAADY

GREVNI) n=729 n=80
Srurugngnsavun/Asen 12.040.1° 11.3+0.4°
uugnansiiiin/asen 10.8+0.1° 10.2+0.4°
S (%) 3.2+0.3° 4.8+1.0°
AeInAaan (%) 6.5+0.4° 4.6+1.4°
ihwinusneaen (Rlanu) 1.52+0.01° 1.42+0.03°

ANIUNY n=3,541 n=174
Sruaugngnsavun/Asen 12.7£0.1° 12.6+0.3°
uugnansiiin/asen 11.1£0.17 10.7+0.3%
Sl (%) 4.6£0.1° 5.0+0.8°
AeInAaen (%) 7.5+0.2° 9.4+1.1°
whuinusnaaen (Rlansu) 1.59+0.01° 1.62+0.02°

o w

ab ¥ v N | Y] = o = ' oA
’ Wj@ﬂwiﬂﬂmLLmﬂmqﬂﬂUQqUﬁLULLOQLWUQﬂULLaWQﬂQﬂUqMLLmﬂqu@UWQMUSaWWQ (P<0.05)

mmmranvidueveuds PCv2 luiaidosiliuazungnansar

Aduevendalada PCv2 gasaanuly 45% (46/102) vowngn wazly 30% (21/70) wesss
19 dadruvesnammanuiiBueveadelifa Pov2 Tudeioungn uazdly wwmnuanmgnisdaiii
Y04gn5a Landlunsen 6 wag 7 auddy

12



M15799 6 Weswudvaan1snsanuelhisa PCv2 lullailaungnuasgnsans (102 67) I1uunaiy

NIRRT

aWLMQﬂﬁiﬁﬂﬁﬂ U U (Wasiaus) mauﬁb@amgﬂﬁmwwuﬁa PCV2
T fudn 28 15 (53%) °

WY 7 6 (85%) ©

NEf 7 2 (28%) *°
nueilnaanvesnasn 40 19 (47%) *©

Tallgsyuuduiug 20 4 (20%) °

o w

abe gadnusenuananaiunglunedudideiulansfannuLnns1eg1eiided (P<0.05)

o

A13197 7 Wasiwudvaanisasanuidelisa PCv2 luiliadasilyvasgnsan (70 #2) duunaiy

mm&;miﬁ'@rﬁq

ANmRNIAATS $uau $iuou (Wedwus) veadladefilufinsawuie Pev2
Liidudn 28 9 (32%) °

Wi 7 4 (57%) °

HEw 7 1(14%) ®
wuedlnaantesnan 8 2 (25%) °

Lailgsyuvduniug 20 5 (25%) °

o w

abe gadnuwsenNuananeiungluasduldeNuLanIfenuLANs1eg19Tidedey (P<0.05)

o

Antibody titer

25

ad

1.5 ac ac

0.5

Week

0 2 4 6 12 16 20

UM 3 uauiuaflawesselio PCV271 0 2 4 6 12 16 way 20 daw nasnshindudesiulsn
PCV2 Tuansineiily
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msfnwadsiuandifiuimsindeweslaliauing 2 lugnsinuungnuesansduiios 1y
AsiiAntuldvesinlunmeauy venaninsindesutuseniaidoweslalsasied 2 luansuas
delafadu wu wdlihifa ferfendiealada ussdelifalsefivaiiatifion Aaedsenunudaly
ANSAN®INBUN YA ‘5 (Kim et al,, 2004; Madson and Opriessnig, 2011; Tummaruk and
Tantilertcharoen, 2012) nan1s3idewaniivsdintoweslalfasind 2 lugns Dudelsainuld
wnigeuiianislugnsfienailugliymarudumamanisiuiugisuansaniuazansunsduiios
Tunhsugnsdemnavdlulszmelng

qﬂsanmmaaﬁmL%UaL%aﬁﬂh%’aqﬂﬂﬁmwé’qmié’uﬁaﬁuL%@”La%’aﬁmgﬂﬂmmﬂmmu
mwaLiien (Madson et al, 2009) Waweslalfagnignasanulusseuesanslunssivou)
qﬂsﬁﬁszé’uLLauﬁuaﬁﬁwﬁaumiwamLﬁwﬁﬁm%aiﬁa (Saha et al., 2010; Dias et al., 2013) 210
AN lUNIAEUY swiuneuAveiraiteaslalfagnsdimuuUsusugenniidlugnsam
nauvuagluutignsung (Pearodwong et al, 2013) feowmidadumudssdiazilifna
aumaImMIMIduiugle wazdidmansgnudenussusiuvesseiugiduiuaenanlugnansme
(passive immunity) msAnwnountinuiinishiadullesiulsa Pv2 fidlugnsanuazansung
wyrensERuNsasweuRveftuansiangly 24 dUamindinns@nie@u (Pearodwong et al,
2013)  msnszdupiduiiliaduisluansanuazansunsteunsnauiug Jusuamaisiivasan
adedumshndariusnsswinamsdinses WAL L ALTION NN AU
ogalsfti Tumsdnwedainuinmsiriadutosiulse Pov2 figsndadiendslidiunnudouas
ogaiifudAnuosaussonmmanisauiuslugns  msAnvuiiinfnsluszozenveanisiniady
fosiulsn PCv2 trdsdiarusniudesivioly

olha Pv2 Qﬂmfmwuﬁ'ﬂumgﬂﬂﬂa (17/46) wae Tunngniifinraiinunaludnuaizseg
fu dun Sansfsunfudinde (22/41) ungnifumues (6/9) uag 3u (1/6) lwhusadeatu o
la¥a PCv2 fAgnasanusislussliund (14/53) Tufdleifiganiedaluien (1/5) luddlafifigeaimane
Tu (4/9) uay TuslafiidneaeAinunfvuudug (2/3) namsinwildenadesiunisAnedountiiily
%’qlézil,l,azmgﬂqmﬁLﬁumquaﬁﬂmaiﬁﬁwuﬂ13m§qﬁUSWa§u1§u (Bielanskiet al., 2004) Fatunns
nsranuidielaa POV2 luuagnuasdladslsifiunnuaanae winsety nisdununsddieiusy
¢iude Pev2 faufendesfuarufiaunimsszuuduiuglugnsan msfnwdeunhinuinie
Pcv2 Aelifndnuwarmssnauvenduidenuinadle Iiiuuuideunduuasuuudeds (Langohr
et al, 2010) lunsfnwassifiduovestolda Pev2 grnuluansaniifiymmassuuduiugly
Snunifumnsetu Usiinde POv2 enfldmiAnitesiumsdumaimenisduiugluniaaua 39
asfimsfnuifiufuedisssinss laftelinsginanssmurenie POV2 demmhnumasisidliuas
ungnlugnsasiely
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doweslahfauiadl 2 luansgnasranuldveslugnansiimeluassfnnyssinn uasnuldis
lugasnanuazdiievesnsauviedluans

maviindutlestilsaweslalidaviad 2 1uzjﬂﬁﬂd'gaammmuﬂiﬂiamaﬁzﬁuLLauauaﬁ‘ﬁa
luansanuazansuig

maviindutlestilsaweslaldavied 2 Tuans (pfausn) alanansauiuanssonmnig
aunugluansanuazusansla

Auevendawesiahsalugnsviad 2 gneavianuly 45% veuileBoungn wazlu 30%
vostleitasililugnaningnAnaliesantdaymmiassuvauiug
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Review Article

Inducing Infectious Causes of Infertility in Swine in Thailand:
Porcine Reproductive and Respiratory Syndrome Virus
(PRRSYV), Aujeszky’s Disease Virus (ADV), Porcine Parvovirus
(PPV) and Porcine Circovirus Type 2 (PCV2)

Padet Tummaruk* Pachara Pearodwong Em-on Olanratmanee

Abstract

The present study aims to review the prevalence of important reproductive diseases in swine commercial
herds in Thailand with special emphasize on porcine reproductive and respiratory syndrome virus (PRRSV),
Aujeszky’s disease virus (ADV), porcine parvovirus (PPV) and porcine circovirus type 2 (PCV2). Retrospective data
in swine commercial herds in Thailand found that PRRSV and ADV were detected in approximately 80% and 5% of
the pigs, respectively. Furthermore, in the replacement gilts, PRRSV, ADV and PPV were detected in 88%, 4% and
99%, respectively. Interestingly, in the gilts culled due to reproductive failure, the prevalence of PRRSV, ADV and
PPV was 74%, 28%, and 86%, respectively. Additionally, recent studies found that artificial insemination (AI) with
semen spiked with PCV2 in naive sows causes reproductive failures, i.e,, mummified fetuses and stillborn piglets.
The reproductive failure associated with PCV2 can also be manifested as irregular return to estrus, abortion, and low
litter size at birth. The review addressed that PPV is an enzootic disease in all of the herds and the replacement gilts
are commonly exposed to PPV rather early in their lives. Replacement gilts were an important source of introducing
PRRSV into the breeding herds. The prevalence of ADV was higher in gilts culled due to reproductive disturbance
than in healthy gilts. Immunization of replacement gilts against PRRSV, PPV and maybe also PCV2, along with the
elimination of ADV is the important issue in the swine breeding herds in Thailand.

Keywords: reproduction, health, disease, acclimatization, pig

IDepartment of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science, Chulalongkorn University,
Pathumwan, Bangkok 10330, Thailand

2Faculty of Veterinary Medicine, Rajamangala University of Technology Tawan-ok, Chonburi 20110, Thailand
*Corresponding author E-mail: Padet. T@chula.ac.th

Thai | Vet Med Suppl. 1, 2014. 44: 19-24.



20 Tummaruk P. et al. / Thai | Vet Med Suppl. 1, 2014. 44: 19-24.

Introduction

In general, the viral pathogens causing a
large impact to the swine industry in Thailand during
the last decade include classical swine fever virus
(CSFV), foot and mouth disease virus (FMDV),
porcine reproductive and respiratory syndrome virus
(PRRSV), Aujeszky’s disease virus (ADV), porcine
parvovirus (PPV) and porcine circovirus type 2
(PCV2). The last four pathogens also contribute to
reproductive disorders in gilts and sows (Maldonado
et al. 2005). Nowadays, co-infection of these
pathogens is commonly observed in the modern
swine industry (Lépez-Soria et al. 2010; Tummaruk
and Tantilertcharoen, 2012). The co-infection in pigs
may cause complicated clinical signs, e.g., porcine
respiratory disease complex (PRDC) and post-
weaning multisystemic wasting syndrome (PMWS)
(Opriessnig et al. 2007). Although the influence of
these complex diseases is well established in nursery
and fattening pigs, information related to their
influences on reproductive problems in gilts and sows
are limited. Studies on the association among PPV,
PRRSV, ADV and PCV2 may be important for
investigation to understand the causes of
reproductive failure in gilts raised in Thai swine herds
(Tummaruk et al. 2009a). Therefore, this review aims
to investigate the prevalence of viruses causing
reproductive disorders from different groups of pigs
in commercial swine herds in Thailand with special
emphasis on PRRSV, ADV, PPV and PCV2.

Porcine reproductive and respiratory
syndrome virus (PRRSV)

Porcine  reproductive and  respiratory
syndrome (PRRS), caused by the PRRSV, is one of the
most important diseases in the pig production
industry throughout the world (Zimmerman et al.,
2006; Tummaruk et al, 2013). PRRS virus is an
enveloped RNA virus that is divided into two
genotypes, i.e., European (EU or type 1) and North
American (NA or type 2) (Meng, 2000). The virus can
infect many organs including the lung, liver, spleen,
tonsil, lymph node, and uterus of pigs and remain in
the tissue for many days (Benfield et al., 2000;
Laohasittikul et al., 2004; Olanratmanee et al., 2011).
PRRSV infection also causes reproductive failures in
gilts and sows, e.g., increased return rate and abortion
rate, decreased farrowing rate, increased percentage
of mummified foetuses per litter, and increased
percentage of stillborn piglets per litter (Chung et al.,
1997; Olanratmanee et al., 2013). In addition, the
number of weak-born piglets and sow mortality rate
are also increased (Zimmerman et al, 2006). The
major economic losses caused by the PRRSV in herds
is mainly due to a decrease in the number of piglets
weaned per sow per year, long farrowing intervals,
and an increase in the replacement rate (Brouwer et
al., 1994). Many management strategies including
biosecurity system, acclimatisation of replacement
gilts, serological profiling, and vaccination with
inactivated and/or modified live virus (MLV)

vaccines have been used to minimise the economic
loss due to PRRS virus infection (Thanawongnuwech
and Suradhat, 2010; Olanratmanee et al., 2013).
However, in practice, a high variation in gilt and sow
reproductive performance in the herds where PRRS-
MLV  vaccines have been implemented is still
commonly found (Alexopoulos et al., 2005; Martelli et
al., 2007; Olanratmanee et al., 2013). In Thailand, the
PRRSV ~ has  been  detected since 1989
(Damrongwatanapokin et al., 1996). Nowadays, the
PRRSV of both genotypes 1 and 2 have been
identified (Amonsin et al., 2009).

Our recent study on the herds monitoring
data revealed that the percentage of PRRSV-positive
pigs in swine commercial herds in Thailand during
2004-2007 was 79% (4,492/5,664 pigs) (Tummaruk
and Tantilertcharoen, 2012). Nevertheless, the
proportion of PRRSV-positive pigs differed among
years and herds. The prevalence of PRRSV was
significantly increased year after year from 2004 to
2007 (from 65% to 88%). The prevalence of PRRSV
was higher in fatteners (84%), gilts (83%), sows (82%)
and boars (79%) than in nursery pigs (48%)
(Tummaruk and Tantilertcharoen, 2012).

A serological survey in replacement gilts
indicated that 88% of the gilts had antibody titer
against PRRSV (Tummaruk and Tantilertcharoen,
2012). The S/P ratio of the PRRSV-seropositive gilts
varied from 0.428 to 3.673. The percentages of PRRSV-
seropositive gilts before and after acclimatization
were 84.0% and 92.0%, respectively. However, the
percentage of PRRSV-seropositive gilts varied among
herds from 55% to 100%. More specifically, in the
pregnant gilts, the S/P ratio of PRRSV can vary from
0.03 to 3.7, 87% of them were PRRSV-seropositive
(Tummaruk and Tantilertcharoen, 2012).

Our recent study based on PRRSV PCR
detection in Thailand found that the strain of PRRSV
isolated during 2005 to 2010 was genotype 2 (54.5%),
genotype 1 (31.0%) and mixed genotypes (14.5%)
(Tummaruk et al.,, 2013). It was found that PRRSV
was detected by PCR in the tissue samples more
frequently than the semen and serum samples. The
prevalence of PRRSV was high in the nursery pigs. A
high prevalence of PRRSV was found in the hot
season, indicating that climatic factors may also
contribute to the prevalence of PRRSV in Thailand
(Tummaruk et al., 2013).

Tummaruk and Tantilertcharoen (2012)
found that the number of PRRSV-seropositive gilts
was lower in those culled due to abnormal vaginal
discharge than those culled from anestrus. The
replacement gilts are an important source of
introducing PRRSV into the breeding herds.
However, only antibody titer (S/P ratio) might not be
a good indicator for the existence of PRRSV in tissues
or blood circulation of the pigs (Thanawongnuwech
and Suradhat 2010; Olanratmanee et al. 2011).
Olanratmanee et al. (2011) demonstrated that the
virus could be found in the uterine tissue of the gilts
with either high or low antibody titer. PRRSV
antibody titer differed considerably among the herds.
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The reason might be due to genetic variation of
PRRSV among the herds. Since the antibody
formation of PRRSV was greatly affected by genetic
variation and amino acid sequence of PRRSV (Kim et
al., 2009), therefore, only antibody titers may not be
enough to examine the PRRSV circulation within the
herds. Nevertheless, the antibody titer of PRRSV, in
many PRRSV non-vaccinating herds in Thailand, is
intensively examined in replacement gilts for several
times prior to being introduced to the breeding
houses. In some breeding herds, PRRS modified live-
virus vaccine is used in the replacement gilts to
control PRRSV (Cho and Dee 2006). However, the use
of PRRS modified live-virus vaccine should be
carefully considered due to cross-protection among
different strains of PRRSV still is controversial; the
shedding of virus from vaccinated pigs was
commonly observed during the first few weeks after
vaccination (Alexopoulos et al. 2005; Scortti et al. 2006;
Kim et al. 2009; Thanawongnuwech and Suradhat
2010). Furthermore, in some cases, co-infection of
PRRSV and PPV and/or ADV might possibly occur in
the replacement gilts. This may cause a more
complicated situation and lead to inferior subsequent
reproductive performance in the gilts, because PRRSV
has been regarded as an immune-suppressive
pathogen (Thanawongnuwech and Suradhat 2010).
Recently, Olanratmanee et al. (2011) demonstrated
that the PRRSV antigen could remain in the female
reproductive tract of the replacement gilts for several
months (up to 11 months of age). In this case, the
postponement of first mating in gilts should be
considered. These findings indicated that the health
status of the replacement gilts was an important issue
which should be considered before first mating
decision.

Aujeszky’s disease virus (ADV)

In 1995, a serological survey on
glycoprotein I (gl) of ADV from 15 swine herds in
Thailand indicated that 98% (597/608 samples) of the
pig samples are positive (Wongwatcharadumrong
and Platt 1995). It is known that the gl of ADV
indicates natural infection (Mengeling et al. 1997).
Therefore, monitoring of ADV gl-positive pigs in the
herd is an important key for ADV elimination
program. At the present time, the prevalence of ADV
in Thailand has been declined because ADV vaccine is
extensively used, together with the surveillance of
ADV-gl is routinely performed. However, the
prevalence of ADV causing different types of
reproductive failure in gilts has never been
investigated in Thailand. Recently, Tummaruk and
Tantilertcharoen (2012) demonstrated that the
percentage of ADV seropositive pigs from selected
commercial herds was 5.3% (70/1332 pigs). However,
the percentage of ADV-seropositive pigs varied
among herds from 0 to 18%. Furthermore, it was
found that the prevalence of ADV was higher in sows
(11.9%), boars (4.6%) and nursery pigs (3.2%) than in
gilts (0.0%) and fatteners (0.9%) (Tummaruk and
Tantilertcharoen, 2012). Across the herds, the

prevalence of ADV also varied among years. The
prevalence of ADV was 3.8%, 3.4%, 8.5% and 2.3%
from 2004 to 2007, respectively (Tummaruk and
Tantilertcharoen, 2012). In replacement gilts, the
antibody titer against ADV was found in 4.0% from a
randomly  selected  gilts  (Tummaruk  and
Tantilertcharoen, 2012). Of the ADV-seropositive gilts,
2 out of 8 were observed before acclimatization, while
the rest was observed after acclimatization (during

pregnancy).

Porcine parvovirus (PPV)

In general, PPV antigen can be detected in
the sow’s serum after infection up to 10 days (Miao et
al. 2009). PPV antibody titer varies between 1:32 and
1:512 after vaccination. However, it may reach 1:40960
within 19 days after challenging with field-strained
PPV (Jozvik et al. 2009). A high level of PPV antibody
titer is commonly observed in both gilts and sows
under field conditions. This is unlikely to be the result
of PPV vaccination. Instead, it is associated with herd
size, parity number and reused of storage open vials
vaccine (Oravainen et al. 2005). In the Thai swine
herds, the replacement and pregnant gilts were PPV-
seropositive with a titer of >1:128 (Tummaruk and
Tantilertcharoen, 2012). Of these gilts, 99.0% had high
PPV antibody titer (>1:512) and 97.0% had very high
PPV titer (21:4096). High PPV titer was found in the
gilts culled due to abnormal vaginal discharge more
than the others (Tummaruk and Tantilertcharoen,
2012). Under field conditions, the PPV antibody titer
ranged from 1:32 to 1:32768 (Tummaruk and
Tantilertcharoen, 2012). It was found that 86.0% of the
gilts had PPV antibody titer of >1:512 (Tummaruk
and Tantilertcharoen, 2012). Besides, 72% of them had
PPV antibody titer of >1:4096. Interestingly, under
field conditions, 75.5% of the culled gilts were
exposed to at least two viruses, 18.9% of them were
exposed to all the three viruses and 45.9% of them
were exposed to both PRRSV and PPV.

Porcine circovirus type 2 (PCV2)

Porcine circovirus type 2 (PCV2) is a non-
enveloped single stranded DNA virus containing 3
open reading frames(ORF), i.e., ORF1, ORF2, and
OREF3 (Olvera et al., 2007). Up to date, the virus has
been divided into at least five subtypes, i.e., PCV2a,
PCV2b, PCV2c, PCV2d, and PCV2e (Jantafong et al.,
2011; Trible et al., 2012; Buapaichit et al., 2013). In
general, a single infection of PCV2 rarely induces
clinical symptoms in pigs, however the virus is
usually act as a primary causative agent of porcine
circovirus-associated disease (PCVAD) (Opriessnig
and Hulbur, 2012; Meng, 2013). PCVAD is referred as
clinical symptoms involving PCV2 infection in pigs
including postweaning multisystemic = wasting
syndrome (PMWS), porcine dermatitis and
nephropathy syndrome (PDNS), enteric diseases,
respiratory diseases, and reproductive disorders
(Segalés, 2012). The clinical symptoms of PCVAD are
varied depending on many factors, e.g., age, breed,
immune systems, and concurrent infections
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(Opriessnig et al., 2006; Opriessnig and Hulbur et al.,
2012; Shen et al., 2012). Madson et al. (2009) found
that artificial insemination (AI) with semen spiked
with PCV2 in naive sows causes reproductive failures,
ie, mummified fetuses and stillborn piglets.
Interestingly, the virus can also be detected in up to
88% of the live-born piglets in sows experimentally
challenged with PCV2 during Al (Madson et al,
2009). In addition, reproductive failure associated
with PCV2 can also be manifested as irregular return
to estrus, abortion, and low litter size at birth
(Madson and Opriessnig, 2011). The PCV2 antigen is
commonly detected in the myocardium of the dead
fetuses by immunohistochemistry (IHC) (West et al.,
1999). In Thailand, a study on PCV2 detection in
PWMS pigs indicate that PCV2 DNA could be
detected from formalin-fixed paraffin-embedded
(FFPE) tissues of the pigs (Kiatipattanasukul-
Bunlunara et al., 2002). Tummaruk et al. (2009) found
that PCV2 antibody was detected in 10% of the PCV2
non-vaccinated gilts culled due to reproductive
disturbance (e.g., anestrus and abnormal vaginal
discharge). Furthermore, a co-infection between PCV2
and other viruses (e.g., porcine parvovirus (PPV),
porcine reproductive and respiratory syndrome virus
(PRRSV), and Aujezsky’s disease virus (ADV)) has
also been reported (Kim et al., 2004).

General discussion

The present review provided information
concerning with antibody titers against the selected
reproductive diseases in the pigs raised in Thailand. It
was found that most of the replacement gilts were
exposed to PRRSV (84%), PPV (97%) and ADV (4%)
before entering the breeding houses. Furthermore, up
to 75.5% of the culled gilts were exposed to at least
two viruses, and almost 20% of them were exposed to
all the three selected viruses. The data in the culled
gilts indicated that they had a relatively delayed age
at first mating (265.5 days) and low ADG (461.3
gram/day) (Tummaruk and Tantilertcharoen, 2012).
The gilts with a poor growth performance, as well as
those with a delayed age at first mating might have
health problems and/or had exposed to extremely hot
and humid climates during their growing periods.
Tummaruk et al. (2009b) demonstrated that the
replacement gilts reared under tropical climate
attained puberty at approximately 200 days of age,
which is about 2 weeks later than those in Europe and
North America (Karlbom 1982; Patterson et al. 2010).
Furthermore, it has been demonstrated that the gilts
with a superior ADG attained puberty earlier than
those with inferior ADG (Tummaruk et al. 2009b).
These data indicated that the health status of the gilts
might, partially, influence their reproductive
functions and subsequent reproductive performance.

Conclusions

Most of the replacement gilts were exposed
to PRRSV (84%), PPV (97%) and ADV (4%) before
entering the breeding house. PPV was an enzootic

disease in all of the selected herds; the replacement
gilts were commonly exposed to PPV rather early in
their lives. Replacement gilts were an important
source of introducing PRRSV into the breeding herds.
The prevalence of ADV was higher in gilts culled due
to reproductive disturbance than in healthy gilts.
Recent data on PCV2 indicated that the PCV2
potentially caused reproductive failure in swine. Thus
additional studies on PCV2 should be addressed.
Practically, immunization of replacement gilts against
PRRSV, PPV, and maybe also PCV2 along with the
elimination of ADV was the important issue which
should be addressed in the swine breeding herds in
Thailand.
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Introduction

Porcine circovirus type 2 (PCV2) is a non-enveloped
single stranded DNA virus containing 3 open reading
frames (ORF1, ORF2 and ORF3) and can be divided
into a and b subtypes®. In Thailand, PCV2b is
predominated field isolate associated with porcine
circovirus associated disease (PCVAD)?. Under field
conditions, strategies to control PCVAD include
either management or vaccination or both. In
Thailand, PCV2 vaccine is commonly used in nursery
pigs®. A previous study found that piglet mortality in
the litter that comes from sows with high PCV2
antibody titer was lower than those from sows with
low antibody titer'. This implies that maternal
antibody may play an important role in PCVAD. To
fulfill knowledge concerning the gilts and sows
immunity against PCV2 under field conditions,
information on serological response of PCV2
vaccination in gilts and sows is needed. The present
study was performed to investigate serological
response after PCV2 ORF2 subunit vaccination under
field conditions in Thailand.

Materials and Methods

The present study was conducted in a commercial
swine herd in the eastern region of Thailand between
November 2012 and March 2013. PCV2 vaccination
was used for the first time in gilts and sows by using
PCV2 ORF2 subunit vaccine (Porcilis® PCV, Intervet
International BV, The Netherlands). The gilts were
vaccinated at 19 and 21 week of age and the sows were
vaccinated at 12 week of pregnancy. Serum samples
from 75 gilts and 90 sows were collected at 0, 2, 4 and
6 weeks of vaccination. All serums samples were
tested for PCV2 antibody titers by an indirect enzyme-
linked immunosorbent assay using a recombinant
truncated capsid protein of PCV23, Data were
presented as mean+SD. Data analyses were carried
out by multiple ANOVA. The statistical models
included effects of group of animals (gilts and sow),
weeks after vaccination (0, 2, 4 and 6) and interaction.
Least square means was calculated and was compared
among groups by LSD test. P<0.05 were considered
statistically significant.

Results
Antibody titer against PCV2 at 0, 2, 4 and 6 weeks of
PCV2 vaccination in gilts and sows are presented in
Table 1.

Table 1 Antibody titer against PCV2 at 0, 2, 4 and 6
weeks of PCV2 vaccination in gilts and sows

Weeks after Gilt (n=75)  Sow (n=90)
vaccination
0 1.24+0.68? 1.03+0.28?
2 1.32+0.33? 1.55+0.31°
4 1.59+0.38° 1.67+0.25°
6 2.06+0.41° 1.95+0.29¢

ab - different super script within column differed
significantly (P<0.05)

Discussion and Conclusions

A recent study has found that PCV2-seropositive gilts
can be infected with PCV?2 after intrauterine exposure
of the virus via artificial insemination®. Furthermore,
PCV?2 positive fetuses were found in the animal with
low anti-PCV/?2 titer before insemination®. Under filed
conditions, a huge variation of anti-PCV2 titer was
observed in both gilts and sows. This might be a risk
factor causing a high variation on the passive
immunity against PCV2 of the piglets. The present
study demonstrated that vaccination PCV2 in both
gilts and sows significantly increased the antibody
titers of the animals within 2-4 weeks of vaccination.
Enhancing the gilts and sow immunity against PCV2
may, at least in part, reduced the risk of transplacental
infection and hence minimize the number of PCV2
infected fetuses. In conclusion, PCV2 vaccination in
gilts and sows significantly increased antibody titer
against PCV2 within 2-4 weeks after vaccination.
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Introduction

Porcine circovirus type 2 (PCV2) is a small DNA
virus associated with reproductive failures, e.g.,
irregular return to estrus, pregnancy failure, abortion
and reduced litter sizel. The present study
investigates the prevalence of PCV2 detection in the
uterus of gilt and determines association between
local immune cells infiltration in the endometrium
and the PCV2 detection in gilts culled due to vulva
discharge syndrome.

Materials and Methods

In total, 32 genital organs were collected from gilts
culled due to vulva discharge syndrome. The samples
were fixed in 10% neutral buffer formalin for 48 h,
processed in an automatic tissue processor and
embedded in a paraffin block. The paraffin
embeddings were cut and submitted for DNA
extraction. The viral DNA was extracted by using a
commercial extraction kit (NucleoSpin® RNA virus,
Germany). The forward primer sequence was ATG
CCC AGC AAG AAG AAT GGA AGA AG and
reverse primer sequence was AGG TCA CTC CGT
TGT TGT CCT TGA GAT C. The PCR condition
consisted of denaturing at 95 °C for 20 sec, annealing
at 55 °C for 30 sec and extension at 72 °C for 45 sec.
The procedure was repeated for 35 cycles to amplify
350 bp product. After expanding process, the
products were run on the 2% agarose gel in tris-
borate  EDTA buffer, stained with RedSafeTM
nucleic staining solution (iNtRON Biotechnology,
Inc., Switzerland), and visualized under a UV trans-
illuminator. Local immune cells, i.e., neutrophils,
lymphocytes, eosinophils, macrophages, and plasma
cells in subepithelial connective tissue layers of the
endomeytrium  were quantified under light
microscope in 20 randomly microscopic fields per
endometrial layer. The number of immune cells
counted was reported as the total number of cells per
20 microscopic fields (312,500 um?, 400x). Data
were presented as meantSD. The data were
compared by using student t-test.

Results
PCV2 was detected in 43.8% (14/32 samples) of the
uterine tissue of the gilts. The infiltrations of local

immune cells in the sub-epithelial layer of the
endometrium of gilts associated with PCV2 detection
are presented in Table 1. As can be seen from the
table, eosinophils was significantly reduced in the
endometrium of gilts contained PCV2. Other local
immune cells, i.e., neutrophils, lymphocyte,
macrophage and plasma cells were not difference
between the endometrium with and without PCV2
detection (Table 1).

Table 1 Infiltration of local immune cells in the
endometrium of gilts (meantSEM) in relation to
PCV2 detection

Local PCV2 detection P
immune cells  Negative  Positive value
(n=18) (n=14)
Neutrophils  53.1+16.1 61.4+28.7 0.791
Lymphocytes  47.449.1 91.1£329 0.220
Macrophage  2.0£0.9 1.9+1.0 0.965
Eosinophils  49.9+14.2 17.74#54 0.046
Plasmacells 39.5+11.6 74.9+26.3 0.235

Discussion and Conclusion

Endometritis contributed up to 14% of the gilts
culled due to reproductive failure in Thailand®. In the
present study, PCV2 antigen was detected in 43.8%
of the uterine tissue in gilts culled due to vulva
discharge syndrome. Furthermore, number of
eosinophils in the subepithelial layer of the
endometrium tended to be reduced in the uterine
tissue containing PCV2 antigen. This may be caused
by an immunosuppressive condition in the uterus of
gilts infected by PCV2. Therefore, PCV2 infection in
replacement gilts may be one of the primary cause or
predisposing factor of vaginal discharge syndrome in
replacement gilts.
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ABSTRACT

The objective of this study was to investigate influence of season on porcine circovirus type 2
(PCV2) detection in Thailand during 2006-2010. The data included 1276 PCV2 samples submitted for
PCV2 detection at the Chulalongkorn University-Veterinary Diagnostic Laboratory from 2006-2010. The
historical data of each sample were collected and frequency analysis was used to determine the
frequency of PCV2 detection in different months (January-December) and years (2006-2010). Logistic
regression analysis was used to analyse the percentage data among months and years. Least squares
means were obtained and were compared by using LSD test. It was found that the detection of PCV2
during 2006-2010 was 40.2%, 65.2%, 40.5%, 41.2% and 54.0% respectively. The PCV2 detection in
2007 was significantly higher than that found in 2006, 2008 and 2009 (P<0.05). PCV2 detection from
January to December was 41.3%, 34.2%, 51.9%, 46.3%, 47.4%, 43.7%, 38.9%, 50.2%, 51.9%, 65.0%,
46.7% and 46.6% respectively. On average, the PCV2 detection in October (65.0%) was significantly
higher than other months. This result revealed the frequency of PCV2 detection in Thailand during the
past 5 years, which was highest in 2007. The PCV2 detection differed among months of the years,

indicating that season may influence the PCV2 distribution in swine herds.

INTRODUCTION

Porcine circovirus type2 (PCV2) is known to be associated with many pathogens and causes
many clinical signs in pig, e.g., post weaning multisystemic wasting syndrome (PMWS) (Ellis et al.,
1999), porcine dermatitis and nephropathy syndrome (PDNS) (Saoulidis et al., 2002), necrotic
enterocolitis (Zlotowski et al., 2009) and PCV2-associated reproductive failure (Opreissnig et al., 2007).
Under field conditions, PCV2 associated reproductive failures included abortion, stillbirth, fetal
mummification and increased piglets pre-weaning mortality (West et al.,, 1999). Experimentally,
intrauterine administration of PCV2 causes fetal death between 42 and 105 days of gestation (Madson
et al., 2009).

During the last decade, a relatively high prevalence of PCV2-associated disease has been
reported in many countries worldwide, e.g., 31-41% in England (Grierson et al., 2004), 47% in North
America (Shen et al., 2010), 100% in Germany (Reiner et al., 2010), 9.8% in Australia (Raye et al.,
2005), 23% in Japan (Kawashima et al., 2007) and 50% in Korea (Kim et al., 2011). In Thailand, PCV2
has been reported for the first time in 1999 in nursery pigs ( Tantilertcharoen et al., 1999) and a
retrospective study on PCV2 detection in the paraffin-embedded tissue revealed that the virus has been
observed in Thailand since 1993 (Kiatipattanasakul-Banlunara et al., 2002). Recently, a phylogenetic
analysis of PCV2 in Thailand revealed that based on field isolates of PCV2 in Thailand, all of the virus
were categorized in PCV2b subtype (Jantafong et al., 2011; Jittimanee et al., 2011). However, study

concerning the prevalence of PCV2 in Thailand associated with season and year has not been done.



The objectives of the present study were to determine the prevalence of PCV2 in pigs in Thailand during

2006-2010 associated with season.

MATERIALS AND METHODS
1. Data
The data were collected from Veterinary Diagnostic Laboratory, Faculty of Veterinary Science,
Chulalongkorn University, Thailand (CU-VDL) during 2006-2010. Historical data of each sample were
collected and scrutinized for correctness. The data included 1,276 samples (661 serums, 25 semen
and 574 pooled organs) from nursery pig, grower-finisher pig, sow and boar from 26 provinces in
Thailand. PCV2 detection was performed within 24 hours after the samples arrival using polymerase

chain reaction.

2. Polymerase Chain reaction

The viral DNA was extracted by using a NucleoSpin® tissue kit manufacturer’s instruction and
was tested for the presence of ORF1 gene. The forward primer sequence was ATG CCC AGC AAG
AAG AAT GGA AGA AG and reverse primer sequence was AGG TCA CTC CGT TGT TGT CCT TGA
GAT C. The polymerase chain reaction (PCR) condition consisted of denaturing at 95 °C for 20 second,
annealing at 55 °C for 30 second and extension at 72 °C for 45 second. The procedure was repeated
for 35 cycles to amplify 370 bp product. After expanding process, the products were run on the 2%
agarose gel in tris-borate EDTA buffer and stained with Ethidium bromide and visualized under a UV

trans-illuminator.

3. Statistical analysis

Frequency analysis was used to analyse and describe the frequency of PCV2 detection in
different months (January-December) and years (2006-2010). The data were presented as percentage.
Logistic regression analysis was used to analyse the percentage data among months and years. Least
squares means were obtained and were compared by using least significant different test. The

differences with P<0.05 were considered statistically significant.

RESULTS AND DISCUSSION
1. Detection of porcine circovirus type 2

The percentage of PCV2 detection from 2006 to 2010 are presented in Table 1



Table 1 The detection of porcine circovirus type 2 from samples submitted to the Veterinary Diagnostic

Laboratory, Chulalongkorn University from 2006 to 2010

Year Number of sample Number of positive sample Percentage of positive sample
2006 261 105 40.2°
2007 184 120 65.2°
2008 326 132 40.5°
2009 194 80 41.2°
2010 311 168 54.0°

*b¢ different superscript within column differ significantly (P<0.05)

As can be seen from Table 1, the frequency of PCV2 detection was highest in 2007 (65.2%).
The percentage of PCV2 detection by months is presented in Table 2. As can be seen from the table,
the percentage of PCV2 detection varied among months of the years. On average, the prevalence of

PCV2 detection was highest in October (Table 2).

Table 2 The percentage of porcine circovirus type 2 detection from samples submitted to the Veterinary

Diagnostic Laboratory, Chulalongkorn University by months

Month Number of sample Number of positive sample Percentage of positive sample
January 75 31 41.3%
February 79 27 34.2%
March 77 40 51.9™
April 41 19 46.3%
May 97 46 47 4°
June 112 49 43.7%
July 136 53 38.9°
August 189 95 50.2°
September 127 66 51.9°
October 103 67 65.0°
November 107 50 46.7%°
December 133 62 46.6™

*P%4 One letter in common did not differ significantly (P>0.05)
The percentage of PCV2 detection during 2006-2010 in this study confirm the previous
evidence of PCV2 detections from both clinical cases (Tantilertcharoen et al., 1999) and from paraffin

embedded tissue section (Kiatipattanasakul-Banlunara et al., 2002). Furthermore, this implies that PCV2



is still a problem in the Thai swine industry. It is well established that a PCV2 seropositive or infected
pigs have to receive some contributing factors such as co-infection with porcine reproductive and
respiratory syndrome virus (PRRSV), porcine parvovirus (PPV) or bacterial infection to generate the
clinical symptoms of PCV2 associated disease (PCVAD) (Rovira et al., 2002; Opriessnig et al., 2004;
Sharma and Saikumar 2010; Wieland et al., 2012). In Thailand during 2005-2008, the prevalence of
PRRSV was 73-87% in replacement gilt (Tummaruk and Tantilertcharoen 2012). Such a high prevalence
of PRRSV may contribute to PCVAD. Moreover, other farm management factors, such as the isolation of
sick piglets and poor replacement management, can also enhance PCVAD in the swine herd (Alarcon
etal., 2011.)

The relationship between season and PCV2 detection has not been investigated before. The
percentage of PCV2 detection in Thailand was high from August to October and in March. An increase
of the PCV2 detection may contribute to an inferior litter size at birth of pigs and high mummified fetuses
that usually found among the pregnant gilts and sows during rainy seasons (Tummaruk et al., 2004;
2010). The high daily temperature and relative humidity may cause moderate and chronic stress in
some animal. The animals that are under stress conditions are easily infected by many pathogens that
persist in the environment. Previous studies have demonstrated that PCV2 is highly resists to
disinfectants and heat treatment. For instance, using formaldehyde or 70% ethyl alcohol for 10 min
cannot effectively reduce the viral titer (Royer et al., 2001). Formaldehyde fumigation effectively
inactivates PCV2 at a contact time over 12 h (Kim et al., 2009). These data indicated that PCV2 may be
persist in environments in many swine herds and transmitted to the pig by many pathways. It has been
shown that transmission of the PCV2 among pigs can be occurred by exposure to many types of
secretion, e.g., nasal secretion, saliva, urine and feces from PCV2 infected pigs (Segalés et al., 2005).
This information implies that poor sanitation swine herds may lead to a high transmission and
distribution of PCV2 both within and between herds. In the present study, a high percentage of PCV2
detection was found in rainy and hot season. This indicated that season may influence the distribution

and transmission of PCV2 among swine herds in Thailand.

CONCLUSION
The detection of PCV2 indicates that PCV2 is still a problem in the Thai swine industry during
the past 5 years. Awareness of PCV2 infection as well as PCV2-associated disease prevention and
control should be raised. A high prevalence of PCV2 during rainy (i.e., August to October) and hot (i.e.,
March) seasons implies that hot and humid climates may contribute to the existence and the

transmission of the virus in the swine herds in Thailand.
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Introduction

Today, many reproductive disturbances have
been found to be related to PCV2 infection [6,12].
PCV2 has been detected in oocyte, oviduct,
follicular fluid and uterus [1]. PCV2 infection in
the female genital organs often leads to embryonic
loss [7]. The PCV2 inoculation into an amniotic
cavity leads to the spread of the virus to other
fetuses [10]. Gross lesions of the PCV2 infected
fetus include subcutaneous oedema, abdominal
distension, haemorrhage and enlargement of the
liver [10]. The cells that often contain PCV2
consist of cardiomyocyte and macrophage [11].
This infection leads to mummification, abortion
and stillborn piglets [4].

PCV2 infection has been found in swine
breeding herds without clinical symptoms [12]. A
previous study found that PCV2 causes arteritis in
tubaric branches of ovarian artery [5]. However,
only few studies have been focused on swine
reproductive disorders in relation to PCV2 [5, 9].
The present study aims to determine the relationship
between reproductive disorders in replacement gilts
and the detection of PCV2 in the female genital
organs (i.e., ovary and uterus).

Materials and method

General management. Herds in the present study
were located in the northeastern and middle parts of
Thailand. The number of sow-on-production was
3000 and 3500 heads, respectively. The sows were
kept in a conventional open-housing system. The
heat stress was reduced by using a water sprinklers
and fans. Both herds produced replacement gilts
and used their own grandparent stock. The health
of the animals was monitored by veterinarians. The
gilts were vaccinated against foot-and-mouth
disease, classical swine fever, Aujeszky’s disease,
and porcine parvovirus between 154 and 210 days
of age. No PCV2 vaccination has been done in
these herds. Gilts were kept in each pen with a
group size of 10-15 gilts per pen with a density of
1.5-2.0 m? per gilt. The herds were recommended
to breed the replacement gilts at 224 days of age
onwards with a body weight of at least 130 kg at
the second or later observed oestrus. The mating
technique for all herds was performed by artificial
insemination.

Samples collection. In total, 58 tissue samples from
ovary (n=29) and uterus (n=29) were collected
from slaughtered gilts (n=29). The samples were
fixed in 10% neutral buffer formalin for 48 h
before paraffin embedment. The uterine tissues
were processed in an automatic tissue processor
(Histokinette2000 automatic tissue processor,
Reichert-Jung, London, UK). Each sample was
embedded in a paraffin block using an embedding
instrument (Tissue-Tek TEC, Sakura, Tokyo,
Japan). The paraffin embeddings were cut by blade
(ASTRA®, Gillette, Russia) and submitted for
DNA extraction.

DNA extraction and PCV2 detection. The paraffin-
embedded tissue (0.01 gram) was deparafinized by
xylene and ethanol, and stored at -20 °C. The viral
DNA was extracted by using a commercial
extraction kit  (NucleoSpin® RNA  virus,
MACHEREY-NAGEL, Germany). The forward
primer sequence was ATG CCC AGC AAG AAG
AAT GGA AGA AG and reverse primer sequence
was AGG TCA CTC CGT TGT TGT CCT TGA
GAT C. The PCR condition consisted of denaturing
at 95 °C for 20 sec, annealing at 55 °C for 30 sec
and extension at 72 °C for 45 sec. The procedure
was repeated for 35 cycles to amplify 350 bp
product. After expanding process, the products
were run on the 2% agarose gel in tris-borate
EDTA buffer, stained with RedSafeTM nucleic
staining solution (iNtRON Biotechnology, Inc.,
Lucerna-Chem AG., Luzern, Switzerland), and
visualized under a UV trans-illuminator.
Serological test of PCV2 antibody. PCV2 antibody
was tested by using a commercial competitive
enzyme-linked immunosorbent assay test kit
(SERELISA® PCV2 Ab Mono Blocking,
Synbiotics, Lyon, Cedex, France). Briefly, the
average of optical density (OD) of serum
sample/OD of negative control (S/N) ratio was
calculated to PCV?2 titer. The PCV?2 titer below 350
indicated no PCV?2 antibody in serum.

Statistical analysis. The statistical analyses were
carried out by using SAS (SAS Institute Inc.,
2002). Categorical data were expressed as
percentage and were compared by using Chi-square
test. Continuous data were presented as meanSD.



The data were compared by using student t-test.
P<0.05 were considered statistically significant.

Result and Discussion

The gilts were culled due to anoestrus (n=14),
abortion (n=5), repeated service (n=5) and vaginal
discharge (n=5). The age and body weight at
culling was 153+21 kg and 285+40 days,
respectively.

PCV2 was detected by 41% (12/29) of the
uterus and 38% (11/29) of the ovary. The
percentage of PCV2 detection by reproductive
problem is presented in Table 1.

< 400ho
< 300 bp
< 200bp

< 100 bp

Figure 1. Polymerase chain reaction of ORF1
PCV2, lane 1, negative and lane 6, positive control,
lane 2 and 4, PCV2 positive samples, and lane 7,
100 bp DNA ladder.

Table 1. Percentage of PCV2 detection in uterine
and ovarian tissues by reproductive problems

detected by 6.0% of the uterus, in which the most
common gross pathology was endometritis [9].

PCV2 antibody titer is presented in Table 2.
PCV2 antibody titer varied from 150 to 2484. In
general, PCV2 antibody could be detected within 7
days post-infection and specific antibody rose 2-3
week thereafter [13]. In the present study, antibody
titer in PCR-negative-ovarian-tissue gilts was
higher than it was in PCR-positive-ovarian-tissue
gilts (P=0.004). Meerts et al. [8] found that low
neutralizing antibody titer was associated with
increasing of PCV2 replication. These indicated
that gilts with low antibody titer and/or those with
PCV?2 positive might have had viral replication and
maybe subsequently cause reproductive
disturbances.

Table 2. PCV2 antibody titer of gilts that had PCV2
in uterus and/or ovary

Organ PCV2 an_ti_body titer _
PCR positive PCR negative

Uterus 1283 + 8512 1517+ 9232

Ovary 951+ 5672 1669 + 954°

Reproductive PCV2 positive

Problem Uterus Ovary
Anoestrus 36% (5/14) 36% (5/14)
Abortion 60% (3/5) 60% (3/5)
Repeated service 20% (1/5) 40% (2/5)
Vaginal discharge ~ 60% (3/5) 20% (1/5)

PCV2 was detected in both the uterus with
gross lesions, e.g., abscess (1/1), congestion and
edema (7/17), and normal uterus (4/7), and in both
normal ovary (8/20) and the ovary with
pathological lesions, e.g., follicular haemorrhage
(1/2) and multiple cyst (2/5). This was in
agreement with PCV2 detection in the fresh ovary
and uterus in sows [1]. Cardiomyocytes,
hepatocytes and macrophages are target cells of
PCV2 in fetus, while only macrophage is a target
cell of PCV2 in post-natal pigs [11]. PCV2 could
also induce apoptosis of lymphocyte [2].
Macrophage was found in both uterus and ovary in
all stages of oestrus cycle [14]. Thus, the detection
of PCV2 in both the uterus and ovary was not
surprised. However, the association between PCV2
detection and reproductive problems has not been
investigated before. Previous study demonstrated
that PCV2 caused acute and chronic vasculitis of
ovarian arteries [5]. In the present study, PCV2 was
detected in gilts with various reproductive
problems. Recent study found that PCV2 was

ab Different superscript within row differ
significantly (P<0.05)

In conclusion, PCV2 was detected by 41% of
the uterus and 38% of the ovary of gilts culled due
to reproductive disturbances. Gilts with positive
PCV2 detection in the ovarian tissue had a lower
PCV2 antibody titer than those with negative PCV2
detection in the ovarian tissue.
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Introduction

Porcine circovirus type 2 (PCV2) is the main
causative agent of porcine circovirus-associated
disease (PCVAD) (1). The PCVAD involves many
clinical symptoms in pigs including reproductive
failure. The common features of PCV2 associated
reproductive failure consists of abortions, stillbirth
and mummification (2). Furthermore, PCV2 has
also been detected in the oocyte, oviduct, follicular
fluid and uterus of the sows under experimental
conditions (3). However, under filed conditions, the
PCV2 has often been detected in swine breeding
herds without any clinical symptoms (4). To our
knowledge, no comprehensively study on the
association between reproductive disorders and
PCV2 DNA detection in replacement gilts has been
done. The objective of the present study was to
determine the association between reproductive
disorders in replacement gilts and the detection of
PCV2 DNA in their ovarian and uterine tissues.

Materials and methods

In total, 172 paraffin-embedded tissues from 70
ovaries and 102 uteri of slaughtered gilts obtained
from our previous study (5) were included. The
gilts were culled due to anoestrus (n=28), abortion
(n=7), repeated service (n=7), abnormal vaginal
discharge (n=40), and non-reproductive causes
(n=20). The age and body weight at culling was
280+37 days and 144+18 kg, respectively. The
paraffin embed tissues were cut by sterile blade and
submitted for DNA extraction processes. The viral
DNA was extracted by using a commercial
extraction kit  (NucleoSpin® RNA  virus,
MACHEREY-NAGEL, Germany). PCV2 detection
was carried out by PCR technique. The forward
primer sequence was ATG CCC AGC AAG AAG
AAT GGA AGA AG and reverse primer sequence
was AGG TCA CTC CGT TGT TGT CCT TGA
GAT C. The PCR condition consisted of denaturing
at 95 °C for 20 sec, annealing at 55 °C for 30 sec
and extension at 72 °C for 45 sec. The procedure
was repeated for 35 cycles to amplify 350 bp
product.

The statistical analyses were carried out by using
SAS. Categorical data were expressed as
percentage and were compared by using Chi-square

test. P<0.05 were considered statistically
significant.

Result and Discussion

PCV2 was detected in 45% (46/102) of the uterus
and in 30% (21/70) of the ovary.

The percentages of PCV2 DNA detection in the
ovarian and uterine tissues of the gilts classified by
a noticed clinical symptom of the gilts before
culling (i.e., the reason for culling) are presented in
Table 1 and 2, respectively.

Table 1 Percentage of PCV2 detection in uterine
tissues of gilts (n=102) by clinical symptom
Clinical symptom PCV2 positive

uterus
Anestrus 28 15 (53%) @
Abortion 7 6 (85%) ©
Repeated service 7 2 (28%) *
Vaginal discharge 40 19 (47%) *
Non-reproductive 20 4 (20%) b

abe Different superscript within column differ
significantly (P<0.05)

Table 2 Percentage of PCV2 detection in ovarian
tissues of gilts (n=70) by clinical symptom
Clinical symptom PCV2 positive

ovary
Anestrus 28 9 (32%) @
Abortion 7 4 (57%) @
Repeated service 7 1 (14%) @
Vaginal discharge 8 2 (25%) @
Non-reproductive 20 5 (25%) @

Different superscript within  column  differ
significantly (P<0.05)

PCV2 was detected in both normal (17/46) uteri
and in uteri with congenital abnormality (22/41),
endometritis  (6/9), and miscellaneous (1/6).
Likewise, the PCV2 DNA was also found both the
normal ovaries (14/53) and in the ovary with,
single cyst (1/5), multiple cyst (4/9), and
miscellaneous (2/3). This wis in agreement with
PCV2 DNA detection in the fresh ovaries and uteri
in sows (3). Thus, the detection of PCV2 in both
the uteri and ovaries was not surprised.
Nevertheless, this finding confirmed a strong
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association between PCV2 and reproductive
disturbances in gilts. A previous study found that
PCV2 caused acute and chronic vasculitis of
ovarian arteries (6). In the present study, PCV2
DNA was detected in gilts with various
reproductive problems. This indicated the risk of
PCV2 associated reproductive failure in the
replacement gilts under filed conditions. Additional
studies should be carried out to carefully determine
the influence of the PCV2 DNA on the ovarian and
uterine function of replacement gilts.

In conclusion, PCV2 DNA was detected in 45% of
the uterus and in 30% of the ovary of gilts culled

due to reproductive disturbances under field
conditions.
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Introduction

Porcine circovirus type 2 (PCV2) is a non-
enveloped single stranded DNA virus containing 3
open reading frames (ORF1, ORF2 and ORF3) and
can be divided at least five subtypes a, b, ¢, d and e
(1). PCV2 is the primary causative agent of porcine
circovirus—associated disease (PCVAD). In
Thailand, PCV2b is predominated field isolate of
PCVAD (2). Under field conditions, strategies to
control PCVAD include either management or
vaccination or both. In Thailand, PCV2 vaccine is
commonly used in nursery pigs (3). A previous
study found that piglet mortality in the litter that
comes from sows with high PCV2 antibody titer
was lower than those from sows with low antibody
titer (4). This implies that maternal antibody may
play an important role in PCVAD. To fulfill
knowledge concerning the gilts and sows immunity
against PCV2 under field conditions, information
on a long term serological response of PCV2
vaccination in gilts and sows is required. The
objective of the present study was to investigate a
long term serological response after PCV2 ORF2
subunit vaccination under field conditions in gilts
and sows.

Materials and Methods
The present study was conducted in a commercial
swine herd in the eastern part of Thailand between
November 2012 and June 2013. PCV2 vaccination
was used for the first time in gilts and sows by
using PCV2 ORF2 subunit vaccine (Porcilis®
PCV, Intervet International BV, The Netherlands).
The gilts were vaccinated at 19 and 21 week of age
and the sows were vaccinated at 84 days of
gestation. Serum samples from 125 gilts and 127
sows were collected at 0, 2, 4, 6, 12, 16 and 20
weeks after vaccination. All serums samples were
tested for PCV2 antibody titers by an indirect
enzyme-linked immunosorbent assay using a
recombinant truncated capsid protein of PCV2 (5).
Data were presented as mean+SD. Data analyses
were carried out by multiple ANOVA. The
statistical models included effects of group of
animals (gilts and sow), weeks after vaccination (0,
2, 4,612, 16, and20) and interaction. Least square
means was calculated and was compared among

groups by LSD test. P<0.05 were considered
statistically significant.

Results and Discussion
Antibody titer against PCV2 at 0, 2, 4, 6, 12, 16
and 20 weeks after vaccination in gilts and sows
are presented in Table 1.

Table 1 Antibody titer against PCV2 at 0, 2, 4, 6,
12, 16 and 20 weeks of PCV2 vaccination in gilts
and sows (LSmeans+=SEM)

Weeks after Gilt (n=125) Sow (n=127)
vaccination
0 1.24+0.62%  1.03+0.28°
2 1.32+£0.33*  1.54+0.30%*
4 1.59+0.38° 1.67+0.25%
6 2.06+0.419 1.95+0.28%
12 0.96+0.03*¢  1.09+0.13°
16 1.17+0.382 1.67+0.26%¢
20 1.38+0.26%"  1.74+0.24°

abedefo  different super script within column
differed significantly (P<0.05)
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Figure 1 Antibody titer against PCV2 at 0, 2, 4, 6,

12, 16 and 20 weeks of PCV2 vaccination in
females

A recent study has found that PCV2-seropositive
gilts can be infected with PCV2 after intrauterine
exposure of the virus via artificial insemination (6).
Furthermore, PCV2 positive fetuses were found in
the animal with low anti-PCV2 titer before
insemination (6). Under filed conditions, a huge
variation of anti-PCV2 titer was observed in both
gilts and sows. This might be a risk factor causing a
high variation on the passive immunity against
PCV2 of the piglets. The present study
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demonstrated that vaccination PCV2 in both gilts
and sows significantly increased the antibody titers
of the animals within 2-4 weeks of vaccination then
increase to the highest level at the sixth week of
vaccination. Enhancing the gilts and sow immunity
against PCV2 may, at least in part, reduced the risk
of transplacental infection and hence minimize the
number of PCV2 infected fetuses. In conclusion,
PCV2 vaccination in gilts and sows significantly
increased antibody titer against PCV2 within 2-4
weeks after vaccination.
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Introduction

Porcine circovirus type 2 (PCV2) is known to be associated
with many pathogens and causes various clinical symptoms
including PCV2 associated reproductive failures (2,3). The
common reproductive disorders associated with PCV2
include abortion, stillbirth, mummified fetuses and piglets
pre-weaning mortality. In Thailand, PCV2 associated with
postweaning multisystemic wasting syndrome has been
reported for the first time in 1999 (4). However, study
concerning an occurrence of PCV2 associated reproductive
failure in Thailand has not been done. The objective of the
present study was to determine the frequency of PCV2
detection in aborted fetuses, mummified fetuses, and
stillborn piglets in swine commercial herds in Thailand.

Materials and Methods

Aborted fetuses (n=14), mummified fetuses (n=17), and
stillborn piglets (n=9) were collected from fields during
2010-2011 (Figure 1). The detection of PCV2 DNA was
carried out by polymerase chain reaction (PCR) method
(Figure 2). Visceral organs of the fetuses including lymph
node, spleen, liver, and lung were pooled and were used for
the PCV2 detection. The crown rump length (CRL) of the
fetuses was measured to determine the fetal age. The age of
the death fetuses was classified as mid (31 to 70 days, n=7)
and late (71 to 115 days, n=22) stages of gestation. The
frequency of PCV2 detection was compared between types
of the fetuses (aborted, mummified, and stillborn) and
between the fetal age class (mid and late). The comparisons
were made by using Fisher’s exact test.

Results and Discussion

It was found that PCV2 DNA was detected in 92.5%
(37/40) of the tissue samples. The PCVV2 DNA was detected
in 92.8% (13/14) of aborted fetuses, 94.1% (16/17) of
mummified fetuses, and 88.8% (8/9) of stillborn piglets
(P>0.05). The PCV2 DNA was detected both during mid
(6/7) and late (20/22) stages of gestation (86.0% and 91.0%,
P>0.05).

The present study revealed that trans-uterine infection of
PCV2 in pregnant gilts and sows is commonly occurred
under field conditions. Furthermore, a co-infection between
PCV2 and other viruses (e.g., PPV, PRRSV, and ADV) has
also been reported (1). These findings indicate that PCV2 is
one of the most common viral pathogens that could lead to
reproductive failures in pregnant gilts and sows in swine
commercial herds in Thailand. In conclusions, PCV2 was
frequently detected in all type of the death fetuses both
during mid and late stages of gestation.

Figure 1 Aborted fetuses, stillborn piglets and mummified
fetuses

1\\2N 38 4 5 & 7 8
400bp
300bp
200bp
100bp

Figure 2 PCR of ORF1 PCV2, lane 1 (negative control),
lane 2-5 (positive samples), lane 6 (negative
sample), lane 7 (positive control) and lane 8, 100
bp DNA ladder.
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