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strain) FIENLNTAATIINUMITETN IL-10 '|.mﬁmfwnnm*ﬁu'|mmmm 20 lue usunsAnsmaues
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Abstract

In this study, effects of Porcine Reproductive and Respiratory Syndrome Virus (PRRSVY)
vaccine strains on cylokine productions by porcine peripheral blood mononuclear cells (PBMC) were
investigated. Freshly isolated porcine PEMC from PRRSV-seronegative pigs were cultured in the
presence of different PRRSV vacgine strains at different time periods, and cytokine productions were
examined by measuring of the cytokine gene expressions and protein production. The result
showed that the presence of PRRSV-European strain (EU) vaccine in the culture enhanced the
interleukin-10 (IL-10) production by porcine PBMC. The effect was not seen in the cells cultured
with the PRRSV-North American (US) vaccine strain. However, the PRRSV-EU vaccine strain
required longer incubation time (60 hr) than the wirulent PRRSV strain (20 hr) to induce the IL-10
production. In a separate experiment, the effect of the PRRSV vaccines on the recall antigen
response (Classical Swine Fever Virus; CSFV) was examined. Porcine PEMC isolated from CSFV-
primed pigs were cultured with the recall antigen, CSFV, in the presence of different PRRSV vaccine
strains, It was found that neither the virulent PRRSV strain, nor the PRRSV vaccine strains, had
any effect on the level of interferon-gamma (IFN-Y) production by the PEMC. However, it should be
noted that the incubation period used in the inwvitro activation for the recall antigen response was at
20 hr, which might significanlly affect the readout.

In summary, this work demonstrates that the-PRRSV-EU vaccine strain-retains the ability to
enhance IL-10 production in the porcine PEMC, in vifro. The resull implied that in vivo effects of the
PRRSV vaccine virus, particularly the effect of the PRRSVY vaccine on the function of the host

immune system, should be further investigated.
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39 Porcine Reproductive and Respiralory Syndrome (PRRS) Lﬂﬂm‘szu‘mﬁﬁaﬂ‘ﬂugmtﬁﬂ
I.L!"'IEEWE"I“I“IT'SMﬂ":‘iLﬁHﬂﬂn’i‘ﬁ'ﬂﬁﬂ samthiizmalnolugag 10 nidifsman Tnsiinymesuns
hunrﬁah‘?ﬂﬁxﬂummw}wﬂiﬂlﬂuﬂ?ﬂum:ﬂuﬂ w.n.2534 lapnduinidvludsmenusaduaud
(Wensvoort et al, 1991) smivluwlrmmalnefnorumsuonifandousnlull we 2539
(Damrongwatanapokin ef al., 1996) &ML PRRS diennidalisade Porcine Reproductive and
Respiratory Syndrome Virus (PRRSV) %ﬁﬂ&g'hﬂ@u Arterivirus Wila Arteriviridae wasnimiluida
adunulmi miAinwuiicoiy PRRSV midunsfnwdayaludusznaingualiaine
diwdmlng  swdaysfifisdasiuneiiuilevaslsauasanuduiufvsada PRRSV funis
vauwasruunldulsauasans (vra-host relalionship) ﬁ'aﬁa;‘ii'lﬁﬂua:‘lm{lu#niﬁhﬁuﬁﬁn I
TwnumsAnsifagwuda PRRSV. ssmumsniadaussiisdnouldbugadngs monocyte uaz
macrophage (Duan et al, 1897a) mEwaIwINMIaaITa PRRSV suninnsaglviase dldidusoy
namuwiida e itsnaenarinslseuda (persistent infection) wasiinisastasnunain PRRSV
piinalumsnamhidussunniduiuasgnsfifiadald Taunsfidniwadanismiinuses
cytokine network Wa3gns (Lager & Mengeling, 2000}

Wwlsyduandihldminmmsniduissauaadldadandunumduagaannlums
Anwn ST iada lseiuAIga s tdnﬂ'mmsﬁwmwaﬂ:uuqﬁﬁu‘[mﬂ'gugwmmnmﬁ
vuhwiwraaradriiadeg lasadunsadie potein mediator  fSonlapsainlalano
(cytokine) udnFeumstomsssnitasadingg aﬁﬂ‘].m‘l.l"m‘[ﬂun'.iﬂFiﬂﬂﬁi‘ﬂﬂﬁhﬂﬂdithllﬂﬁfi‘uhﬂ
'[ﬁr.lii’mmn'l'ﬂwﬂ*luﬁﬁ:ﬂnﬁﬁafmﬁm'uﬂﬁgnnﬁﬁmﬂﬁﬁu unz lolamodudazoiinneziigntluny
nizduriananinhuvasisadaisianill lalamoifiadtenin antigen-specific T lymphocyte
Jaflulalaaudndufiddgd qanejmdﬂumsm uaumsiwvesssuupiigulsalasy n
TaguiuiiniAinmtszAuwacaneuE (profile) mﬂamm"ﬁﬂ'ﬂmmuﬂunq‘uﬁxﬁaﬁwuﬂﬂummiuw
fanendriufaveslinga 9 ethauwivaioluauuazdnd dmiumsarinfBinuuelalaniotd
at199n  antigen-specific  T-lymphoeyte '|.v.qnsﬁﬁ"uﬂmmuamﬁ"rﬂwﬁuﬂﬁr-hum (Suradhat &
Damrongwatanapokin, 2000; Zuckermann &t al., 1998) unimiw‘l:ﬁmumaﬁnﬁﬁaq'lwnmfuﬁ'hjuﬁa
donnumpsoluwnisanefessaumsadelalamodldfasnawriiondoug fu dlesen
monoclonal ‘antibody ﬁi'umzr'mh'[nmﬂﬁuaaqmﬁﬂmummn was lwunangdisylifnn s
usnnnmarsiaTinnllsfudds halsaiudinsldnmimaend ivedhudssyndldlasns
Wnaile reverse transcription - polymerase chain reaction (RT-PCR) 1T a9 1A5z8U MRNA
yasBuitaholelanmod HITumuNIaAnE cytokine profile fieF19iule (Dozois et al., 1997)
'luﬁ*aqﬂﬁsi'mu'ujﬁ'u'lﬁﬁﬁn’riﬁnmuﬁ:ﬁmmmﬂﬁﬂ multiplex polymerase chained reaction (MPCR)
Lﬁanﬂﬁﬁrmunmﬂaﬂ'ﬂuaﬁuﬁaﬁﬂ*ﬂmmuﬁ‘uaaqnﬂ.ﬁuﬁ interferon-gamma (IFN-y) Interieukin-2
(IL-2), IL-4 waz IL-10 Téwfauriulu 1 reaction (wkadida  waswuinia PRRSV (field isolate)
Enu'nnn':'.:ijﬂﬁﬁn‘rsunmﬂanﬁaﬁuﬂaﬁﬂ IL.-10 Tu PBMC 1Jaq§'nﬂﬁ'u"ﬂ'u MITIEATOTUNIUNT
ﬂnumwmqqﬁFfmiuuuuﬁwn‘nﬁﬁﬁuaﬁwﬁﬁuﬁ‘lﬁm (Suradhat et al,, 2003) iflassndlufiveniu



Tapa 9 1L-10 Lﬂu'L'ﬂﬂﬂﬂuﬁﬁﬂnﬂﬁnﬁm'ﬁﬁﬂﬂwﬂaaizuuqﬁﬁuﬁur’fﬂm:ﬁu antigen
presentation Wat effector function 139 luszuuniidunu n11ﬁ’um.|t{ﬁaﬁmﬂuﬁ’ngnﬁhﬁ'@ﬁmﬁtg
useurrodnlFlunsafuisdaneniiuiiavasia PRRSV u.n:qﬁ'ﬁmmfmﬁm%mﬁmﬁuuﬂm
FauRdnaswumondsmsdindn PRRSV 1difluatned Wessndiuitsaviulasyialus it-10 fgnd
nﬂnwﬁmwamuuqﬂﬁ:’uﬁuﬁa'l.m:ﬁ'u antigen presentation UWas effector function #7149 (Maore at
al, 2001) mIFuwUI PRRSY mm‘inl‘r‘i:ii'un'mmﬂaannmmﬁuﬁﬁw IL-10 Wintu Safiodiunadt
ﬂ']'mfl.miﬁmu'ﬁnﬂ';mimuﬁawmiﬁ"uﬁmuﬂmiﬁ' wardlWidnin (L-10  avediumumaialuus
msnamahsmsassuuniiduiuuasdnsasnianmtanwaslsn  PRRS Ademudhwendnwol
il uaswandnnsaads it EresE U admelerh 9 Wendaw

Tullagtwnisilesiwasaaugalsn A 7% 833 108 Tutszimalnoedoldnisiannduman
guluwinildinduiloaiulindabidlufifiouin 11.1{!::ﬁﬂ'ﬂﬁm!m*mvw'lﬁ’ﬂ'llﬂ'ﬁﬂfiwﬁm%nmu
wiiw Tasmanquiudrindwifietshleiminwdaonivindusiadodu  uszuananfianarali
Wanrnuduanlunmsidliiz1alsn (semlogical surveillancs) lumowas lasauiueToudaludaaiug
winAmeTindwdalunmatut Suinildegnivsmaussinmendhogs  edielafianile
filetadaeEninwresintu Tamm.lnan'r‘riis'mr.rrfnm:lngrnmﬂu’:m‘r’uun'lu“ﬁ'qnw'l.ﬁ'ﬁﬁu (viral
shedding) TiuflsnutaaanuaInMaAia reversion Baeindu vhlvdidannifoafufudauusi
Tunsliindumand lwmaiimmsuasiaawmddnauaaviduagann  lushoussmafigspamwin
mﬂﬁﬂﬁmanmm:'bjmﬂ'wnﬂaaﬁnmsﬁﬂlﬁﬁi"iamuﬁuﬁuﬁ"l (heterotypic protection) (Meng,
2000) SapifinkaiRudeaFATnLAnEndI (Halbur ef al, 2000) wihnuadndubiawnnalyil
matudriaduriiadolunldbnssinalng  sdfidanuirdnisdnasuiriadudandranldlu
Usznalnoagiaus Imummﬁ’agﬂﬁlﬁmﬁ’aaﬁu hestviral interaction uazaulalunslEindu
atinuiade

Tnoymmefingraniasa sensenesnsanmrrasdebintndu senatilela
muiunagasgns ﬁqﬁra~1ffﬂﬂuﬁ'lﬁ'ﬂmﬂuﬁugﬂﬁﬂﬁ'mhudHnnﬁﬂ%uﬁﬁﬁiaqm Tnoanizluus
Tamamnia immunosuppression muowasvnms Wiuae b ieindu un:u:ti’]uﬁm&ﬂﬁmmmmu
uwig'ﬂlﬁuﬁaaﬁ’uqmmanﬁummﬁnqm wisldlunraaiulenindanldinduluawinadaly wan
nniindgielaids: eyl QietiiRsadEnaRiToyawadoning sndu
darlomiadnstalunrslidumonmntdadensefawimoiut e indwdie W ldinduniinu
ﬂnanﬁugﬁuﬂa’lﬂ'wnmnm



3

st

Tin # o1 onf s Wulsnrzvmiiddgylugnamalan Tudae 10 rindlidan samsi
fduas PRRS Tduramudumarlussuufuiuglusdans watlsasuumadumslaluansawina
\#a PRRSV Jnaglundy Aerivirus wufidl Arteriviridae order Nidovirales Sl Faffivwadin 3
envelope Waziiilwailuwuuy positive-stranded RNA (Wensvoort et al., 1991) PRRSV gn*ﬁ'ﬁuﬂatﬂu
naumoyiuinan 9 16 2 ndumusnsaauLANEITWIRKEINTIY (genotype) A nENEDWUE
auiim (US) uszngumuiugylnl (EU) 1mrmniﬁuuﬁa:muﬁufﬁaﬂm’mmn'mﬁmumaﬁ'uqnﬁu
pUABWIIEY (reviewed in Meng, 2000) Tnonialaannuns PRRS m:t“?uﬂﬂng%ﬂwﬁw 48 12 lua
wiimsdeuia usramsossiang winlumolias 4odau duiindinadudia PRRSV tinas
persist ay lduwumuludans wazsinndloain ldifRamsfindadng unsndausan (Wardley et al,
1996) TuuaTiuruwyinige PRRSY mmmawﬁ'ﬂag'luqniﬁﬁm%a'lﬁmuﬁa 12 dla u.a:qn‘:ﬁ'l
fmudatamunin shed L%ﬁﬂnnﬁnmwmmﬁ'nu'[ﬁ'ﬁnﬁ"m (Will et al., 1997) athalsimuddambiduna
oL m-mi"m.qﬁﬁ’uﬁuﬁﬂﬂ::iﬂimﬂlumt clear Waaanandeniudnastindifinasesdiu Tdes
\dhugiifuriiaimad wia neutralizing antibody (Maier et al., 2003) '-:rm'ﬁ'aHa'luuéﬂﬂumu'ﬁnmam%a
PRRSV finsagluinamuiadldidwasni uasamuiiilunnanszdu protective immunity ¥inl#iga
& PRRSV snazilumnmaRzanusaving (interaction) Indgmnulumsniugumahauuasszuy
niifulin Tomarnzatiafslumauiond hﬂnﬂzﬂuwﬁ'ﬁnmmgmwaai.%n'l.uﬁ'ﬁﬂ{ Hymaandaanu
anuiuiiinds PRRSV angaclignnenisiismsasssuufiduiuuasqns (Lager & Mengeling,
2000

'luﬂm;ﬂ'w:'i'mdmr"imﬁmumiﬂuﬁmaﬂ’m FRRS ﬁngnLi'mhﬁ'mm:t?ﬂ:itﬂuﬁﬁﬂhﬁﬁn ud
vinmmunwilasdunuiida PRRSV ssrunaniinldilumadndy monocyte uas macrophage
(Duan ef al,, 1997h) Wﬂnﬁﬂﬂﬁmﬁﬁﬁﬁﬁuﬂmﬁﬁ‘]ﬁ?ﬁu phagocytic effector mechanism wastadl
ArmEAylunnIgunasas specific immunity TuiinTaiiiu antigen presenting cell wazn
g4 pro-inflammatory cytokines 'F'iﬂnﬂnriammnﬁumm‘haqﬂﬁuﬁunsj'\qﬁﬂuﬁﬂimw iinangu
wanudufiiliiduigs PRRSV awasasunumshsanuasssuundduiuans lavawzatneds
Tusroduvasrisfiaiae wafeIhAas target cail laoaseuds Bimui PRRSV liealueie
low W38 high virdlence marsnsunIwdszimsriwlunissinge bacteria WBNTRANGY macrophage
(Thanawongnuwech.et al., 1998) uBNAING PRRSV. Gananising pro-inflammatory cytokine 3INNg
\radaINaN BN, Nl Tnwihmandanasdaida PRRSV dnsnanisadia (FN-a uas TNF-ct
989 macrophage athefaau  Fawaasliiinin PRRSV LR GG R RS BRE R TR T
asudszpzFuduupImsnaiia Fayafiorahuafuidnngmsalfindudredu  Idudnswun
PRRSV musonszauldiinisade IL-10 ;-ﬁ'uga‘ﬁ'u lwiwad macrophages (Thanawongnuwech &
Thacker, 2003) WanNASINLTT PRRSV (nefia modified live uwas heatkiled PRRSV) 13130
nasdunIEde 110 9Iniwad PBMC w89qnifl culture $ruiuiBeluiasdjiinaelldsndon
(Suradhat et al. 2003} IL-10 :ﬂui-nlmmuﬁmﬁ’ryﬁﬂqnﬁnmnwﬁwmmmn:uuqﬁﬁuﬁn Tutlogin
Wwitveusulasialus it-10 d'iu'lmr'[mmuﬂﬂr|ﬂﬁnﬂmsﬁ’mwﬂ«n;uuqﬂﬁuﬁuﬁalm:ﬁu antigen



presentation W& effector function #1499 ﬁaﬁanalﬁuﬂulnm'mﬂm':ﬁ"lamma-:wné'luu:uuqﬂf]'uﬁ'u
YISEUY (Moore ef al, 2001) uasiimunwinlfaeoriiamunsoais 110 1deanines wie
nazduld host ada IL-10 tﬁaﬂ‘:ﬂumﬂuﬂ“gmmiu host (reviewed in Fickenscher ef al., 2002:
Redpath et al., 2001) 'I'J'mdﬂ?i'lﬁ'-:r'lnﬁ’aqtJﬁﬁEnﬂﬁauﬁ{fﬂm:u:ﬁmum Dubwin virulent PRRSV
nIviin US uas EU mm:nm:ﬁ'un'mﬁ:un'wuﬁﬂman'ﬂaﬂ IL-10 gene 1uqn1ﬁ1ﬁ’i'm%a‘lﬁ’ (in vivo
effect) lapaursonunIsiunsuRaIaanyes IL-10 gene valwdindanualunszuslafin (Suradhat
& Thanawongnuwech, 2003) wrziiaiRaaaniuenldsinindralan (Thanawang et af, 2004) wan
*-'-:r"mn*rmﬂn"r':ﬁ']ﬂwuaaqﬁﬁuﬁthmuﬁnﬁ*nawﬁ: \#a PRRSV ﬁ'numummauﬁuaamaqﬁﬁuﬁu
dauaudlnuriiaduinday (Suradhat et al, 2003) %ﬂﬂ'l‘il.ﬂ‘HET"ILl'lﬂ'ﬂﬂdnﬂiﬂﬁﬂﬁﬁﬂiﬂﬁwﬂadfﬁﬁu
douaudiauriiedu Asfinoinedimnuiiludidising (De Bruin ef al, 2000; Thacker el al.
2000) wenvINitssi N EAmEas  unsndawdieduinday athalsAmaluilagiudsbiwmei
n‘nﬁm-n'hvfn"l::i'ari'nﬁm:mmmmmfummﬁa IL-10 Idfindlaw virulent strain w3alsivialuszeiu in
vitro WAL in vivo _
n“l1ﬁnH‘ma'uﬂ#l.’%ﬂlﬁ'ﬂfﬂi"uﬂﬂm'iﬁﬁ"’ﬂ'l.‘ﬁ'[mmuiwawaﬁxﬁmﬁaﬁmwwqm iuln
yadiglunmsfinynsuadindt PRRS Aildanmhamussssuuniduiuuaagninldiuindu Tny
wwnsluwilamanaifianiae immunosugpression MEwaIIINMATIATUIATU :m:anﬂuiny‘aﬁmr
muum‘g’@ﬁmﬁaqﬁ'uqlarmn'r:mmwﬁﬁqniﬁﬂuuazﬁ‘mﬂﬁmﬁ uanmni{nﬁﬁuﬁuﬁaﬁﬁaﬁﬂmﬁ
sfayaf ddadenfiorgnsneuiudeyaanientng sadwielumiatnabelunildiiuumn
m-:n‘nﬁ'mLﬁan'.ﬁnﬁ'mmmuﬁuﬂﬁﬁﬂ%mi‘lB1H'1.ﬁ'?ﬂ-ir'uﬁ':'.l'm'mﬂﬂﬂmﬁugﬁudﬂﬂluumﬂnﬁn

fa

danlatasalamna

—— & T . - T
taAnsnEnTwaraate 1TEingu PRRSV domsaiislalanod (FN-y, IL-10, IL-2 was IL-
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1. gNINAADI
1.1 msdnwuavasliiaiadu PRRSV damiaiwlulmamiuas PBMC fiusnain PRRSV-

seronegative pig
v.ﬁ:.1ﬁu“mﬁmﬁaaqn'm"luﬁizqiﬂmmumuwai’uﬂﬁi’ﬂ ldun qnsﬂmmnguﬁﬂnﬁﬁm
fnunnd Saniaunslzy Faudduandnsarasaulidriuilu PRRSV-free farm uaz1dldiilu
wnaifiusetaiengnilumsdnmiiduinlavassa  athalsfaulusaodauduyimsfinemui
finmaga PRRSV (finduluansluguiilny lasmsasia screening test wuingnadawnndl
seroconversion #iaia PRRSV Sovhlwidulimunsalddadrsannvfudondnlsd uasduiludas



WIWMEIENT (PRRSV-seronegative) nii 'Eﬁu‘.uﬂ%amﬁ'?un'ﬂung.m'ﬂ:ﬁmnﬂﬁumnwuﬁmﬁﬁd
Jaeawnita PRRSV 'lmwi'awi'ﬂ'rﬂq'i "ﬁatﬂuﬂ'lfnﬂmu.ﬂ:a;}mﬂ'lﬁnﬂgunﬂmﬁmwr‘lﬂﬁﬂnﬁﬁﬁﬂ
masiauazITIMIEndiaDs wianinlnaimd

lumimasasf 1.2 ¥fadadansn colostrum-deprived, caesarian derived, specific-
pathogen free pig (SPF) #118vinn siduel3lu isolation unit ArnuguaIwaER Ui tas

1.2 mIfinweatas PRRSV vaccine strain sansad1e Tulaaod vas PBMC Aiusnon csk-
primed pigs

mMsfinwnavasie PRRSV da recal antigen response ﬂm;jﬁiu'l.'i'qmmumu N
PRRSV-free farm qnmﬁamﬁmuﬁgnﬂ'}mt'ﬂrﬂﬂﬁ WoaBpadninnany AmsdmuWNumand @ oue
aweanm 3 fled snanaunsassldSuiadueindans (apinized Chinese strain) tlaay
Ussnm 5 &Uak 1 asafaumsfiudaatisien nﬂnmqﬂ'szmm 7 @la (14 days post
vaccination, dpv) Ineflanindsnanauilaléiuinaula 9 Guslwiaauoniu lasmiisuiinmaass
wazIBmal jundedadlaiuautingourinnmtounTTun sIeuTTMn s Iddadnasas  ansdan
wrmpmend qmmnm‘fﬂ“ﬁ.ﬂmﬁ'ﬂ {ThifdeuianudiauGunmaans

\iudateidan (heparinized blood) $9%a% 10 ml asianiuuun PBMC wnit density
gradient centrifugation @y 38TAniTeewlidy (Suradhat et af., 2001) Tavldiadangny 4-5

FIRANFNNTANG

2. laa

Faladadadu EU genotype {Pur‘c-illisi PRRS, Intervet) 1B8la3ain@u US genotype
(ResPRRS/Repro, Boehringer Ingelheim Vetmedica) Hﬂ:l“ﬂ"ﬂ‘h;ﬂ' PRRS3V virulent strain  (SV1-275),
US genotype usr EU genolype (Lelyslad) ayiaialaiiiu positive control Tdfuanuawasziain
wihpdugaslndad Aucdmwmomaad awansolumininay i’mﬁu'[ﬁ&'lﬁ'gnﬂm‘wmmn
maodified live vaccine stock (commercial dose) 1Hﬁ'a~uﬂﬁﬁﬁﬂ’lﬂﬂu1f cell line MARC-145 1iludnuin
Liifin 5 passage Tnifinainsrpawliudarioumbil (Thanawongnuwech et al., 1998)

Jalidvedridqnd (ALD straing] Idstinn mentns e n) fug.genimi dnadinnlniu
(@ ugunWER U nrinladnd) Taulaiaad SK-6 cell line TumnAsdwda

3. In vitro culture une RT-PCR

vin PBMC (6x10" cells/ml) ﬁ".ﬁiﬁﬂqnmﬁazﬁ":m culture $11U PRRSV witndna q Tuiasit
WERIFIUHANTINAREY PRITINEMWINEIN supernatant TTdeINMT culture WU -20°C Winsans
asw i 1IL-10 Tag3T ELISA wWieRnwamuiniuivesmsadialusiu fun1ias1s mRNA

ﬁhm-traﬁﬁﬁmnﬂm:ﬁuuﬁmﬂmwm cytokine gene expression lauiT multiplex-PCR @1
FEAldimenpermlinowmiuda (Suradnat et al, 2003) Tasesnsouoniutunounin g el

- In vitro culture and RNA extraction: ¥i1n3 culture PBMC $2umu PRRSV vaccine strain #
multiplicity of infection (m.o.i.) Wiy 0.01 Tuszoztaaidne g niudnaadalaliiu3a -20°c Tay



suspend lu RNALater” (Ambion) asanisariauun total RNA gl smiutuman RNA extraction
19 RNA extraction column (Mancherey Nagel) wmﬁ“um:mwmﬁmjﬂﬁn Taoluszwdramuauns
affmasyinant DNA fivwdlenlaold DNase enzyme $3uda0

- Production of cDNA: W1 RNA fildnaouldiiin cONA Tau§funen reverse
transcription (Omniscript RT, Qiagen) Tl random hexamer primar {Invitrogen, USA)

- PCR amplification: MM INTD cytokine gene 97N cDMNA mﬁﬂwndﬁrﬁmi‘mﬁh
TAU3% multiplex PCR (fawfiadiuanuas cytokine gene 4 gene louri IL-2, IFN-y, IL-4 Uz IL-10
wiawrit housekeeping gene GAPDH lwaaufivariu Tntld Hot stat PCR protocol dafiduman
Uizneudlu 1) Hot start 95'C, 15 min 2) Denaturing 84°C, 30 sec 3) Annealing 55°C, 45 sec 4)
Extension 72°C, 45 sec 5) ﬂ‘t‘itl step 2-4 §9U7% 32 cyeles uaz 6) Final extension 72°C, 5 min &4
TMuasdnaual primer sequence WAt expecled size 184 PCR product mmsng}iﬁmn published
article (Suradhat et al., 2003)@9947965989 multiplex PCR dauaaslwnwtsznaud 1

- Semi-quantitative analysis: #7978y PCR product it agarose gel electrophoresis 1ufin
i uasSnTeiFuamues PCR product Lan3T desitometric analysis Iauld Scion Image software
(USA) uazvhmsuRoudituFinnmes mRNA laums nommalize ¢ pixel value #ild 189 PCR
product 3INuFaz cyloking gene nu housekeeping gene uBIRIaEINALIM lay normalized
expression value = (pixel value of cylokine gene/ pixel value of GAPDH) x100 1diilu % gene
expression uanﬁaamnqnmﬁn:ﬁ’n:ﬁﬁ‘n background 83 cytokine gene expression Araudrauan
FANUAIRAIUN NI A ADR 3237 % cylokine gene expression Alduaauda treatment 11
swnaufuifldeInns culture laraiatha@es (background) rieuntsdinmimsaiiawia oo
TIDITHAT % expression UBIUARZNFUMINARDY Taufanamendn corrected % expression INgNY

r;maT:r'lumjun‘nﬂmaq (mean + SEM)

4. mawninnned porcine IL-10
nIwI3uan porcine IL-10 210 supernatant 1a3ad PBMC i culture 3wy PRRSV Tau

3% ELISA l9yanasaudTazil Swine IL-10 ELISA kit (Biesource, USA) Imﬂﬁ‘nﬂ'm'ifuﬂauﬁ'u’iﬁmj
nAnwus wasi control porcing 1L-10"1hi sandard iR edmInn B inmes IL-10 Taousaafanm
284 porcine IL-10 lswtiae pg/ml

5 mMTPimTsineana
ARTEAiATMuanaTekdazngunimaandlasit ANOVA Inoltlusunn GraphPad

Prism Software (USA)



PIG 1 PIG 2

marker Cell Mock SVI US EU Cell Mock SVI US EU +ve -ve

600 ey e s g e eyl e GAPDH
IFM-y
400 -— . — s B IL-10

IL-2

L4

nysznauft 1 udaIRI8EIHADEY multiplex PCR fldn PBMC BVDIFNT NIUNAINT culture
fiu PRRSY virulent US strain (SVI) US vaccine sirain (US) EU vaccine strain (EU) ‘F“ILri‘mm 0.01
m.o.i. W38 mock infected MARC-145 cell lysate lwiSuimsiiviAuSinasvaslhia (Mock) uas
PEMC ifiusntiuiins (Cell) (fwia160 72lua +ve lané Tﬁmnmwﬂﬁﬁﬁni:ﬁuﬁ"m Concanavalin A
(10 pgimi) (hitant 24 Falas v tane 1eainns ampiify Tng'lshs cONA template
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1. msdnwinavandalriaiadu PRRS dantsasielalaans VdILTAA PBMC
11 nAnsmavendaliiaiadu PRRS danmtaiielulaaimd Yadlwaa PBMC PMFNT

(seronegative pig)

JEn1sdnE

viugad PBMC Auunldain PRRSV-serdnegative pigs 01t 5 #1990 commercial farm
AN culture SRS vaccine PRRS Iﬂnﬂnéumrﬁnmﬁa{f

1) cell only

2) cell + mock (uninfected MARC-145 cell lysate)

3) cell + Sv|

4) cell + US vaccine strain

5) cell + EU vaceine strain

YT harvest Lmad WaE supermatant fitaen 20, 36 uae 60 Tlus (arvhwasiaw By

cylokine gene expression 19tiT RT-multiplex PCR Gas IL-10 protein 1au5T ELISA

WANIIANEY

PN MUTIMoR§IInng cullure 4DwaR1 20 T8 WUTENTIARNTTURAIREN
w3 IL-10 gene Luiwadn culture $asm virulent strain PRRSV (SVI) atnaiiiufdty (p<0.01) Sailu
nmsBudusamsnui i daoiiniss ool inouids (Suradhat et al., 2003) s bivumadia
MILERIENTBa IL-10 gene li PBMC 7 culture T35 vaceing virus 119 2 strain w3a mock infected
cell uas 36 Falue dalifunisuaasaanag IL-10 gene AllelndiAssiulugag 20 $2lus atielsh
muEiTENUTIMEwiIm culture ey 60 Tl nauwidmaRugelues % IL-10 gene
expression DLANN 'luni'i:uﬁ' culture T3uNU  virulent strain uaz EU vaccine strain {p=0.001) Tuume
Auwunsulanunlade 9 Tiieadfl citure S0 US vaceine strain Tnossdunisuansannay IL-
10 flasra¥alsannnds EU vaccine strain Stndifindny virent strain PRRSV (mwisznaufl 2a)
faMmsuaaIganuas IFN-y gene wumsiisdwuadnioy Taelinunaunndsatreitudiy
(niwdsEnaud 28) WnasAnsni R i dReu TR s uRFsaanda BRI IL-2 uax IL-
4 (data not shown)

Woddau supernatant 3ntadh culture Sawiulainiung 20 uaz 60 TalusnaTem
USum IL-10 protein wuin pattern veaSanm IL-10 HnnnuduiusnuiBuim IL-10 gene expression
(mwdsznauft 3) FalunsBudy (definite confirm) 18T sadelusan IL-10 TusFoluvmsitiins
culture (aftey 1#i0997n test kit @MU porcine IL-10 fnmgann ilsmsaRanaiIvluuegig
waflElunafinen udezaredn IL-10 ngnanndalunguiug)

waztiailun1snsnseunugnassasmnuiutbiafldlunamases  §iduldgudadig
supernatant AildINM3 culture BaIgNs washdmieFugaslsndad ancdamnmomand ymas



- - J . Lo r e il
oM ngna ‘M'lﬁu:mmﬁaﬁaumuwuqvaa'lﬁﬂ PRRSV lauiT nested multiplex PCR 2
FNINARTIERUENTIWUE US sanvin EU 1 lapdenrieludnymeas blind sample uasldiuua

-, e LT ™ - -
n‘lmﬂuuuuumuwuq'nua'l."riagnmaamum:qi‘ﬂun'ﬁnmm (data not shown)

A B
zuu '] 1 1 Eu 1 i i
—{— Mock —C— Mock
—e— VI = svi
§ 1507 —— usVac. S —&— US-Vac.
] —®— EU-Vac. 0 —®m— EU-Vac.
@ 100- : g 25 - i
- 3
@ 50- L &
= %Y
- o | =
= 0 S T B .
= =
-50- L
‘1 DD T T r T . “25 T T T
20 36 60 20 k[ 60
Incubation hours Incubation hours

nmilszneudl 2 uavss PRRSV dan1sudaisonyssbuiaie IL-10.(A) uaz IFN-Y (8) lu PBMC
Anonlaongns Tugaonnea 9

MWARAIFTLAAY (mean + SEM) 370 % gene expression 189 % cytokine gehe expression filda1n
PBMC ‘089gns 5 w7 fivinan culture 93Ty mock infected cell lysate w3a PRRSV virulent strain
(SVI) ez PRRSV vaccine strain, US-Vac w38 EU-Vac finnududu 0.01 m.o.i 1lwaat 20 36 wis

60 ‘f’ﬂ:m
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|
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L] - @ 1004 I
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Mock BVI US-Vac EU-Vac Mock 5w UsS-Vac EUVac

mMwszneui 3. Yisnmmsuassaanunsiiwiiaine iL-10 In, PEMC {top panel) uazylIuim
porcine IL-10 protein fin2197n #2710 supernatant VDUTAAYALALIN (bottom panel)
MNLFRIANED (mean + SEM) 189 % IL-10 gene expression WasU33704 IL-10 protein lavsbiwad
PBMC 9n8NT 5 #7401 culture $33MU mock infected call lysate (Mock), PRRSV virulent strain (SVI)
wia PRRSV vaccine strain, US-Vac w3a EU-Vac fiszeiL 0.01 m.o.i. \lwasn 20 #3a 60 21y
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1.2 ndAnseavendoliiaindu PRRS demsatwlolaaoy vesiwad PBMC 91n specific-

pathogen free pig

Nnwddufimnwuindelhiaiadu PRRS EU strain MUNTONTEHUNTURAIBBNTEY IL-
10 gene ldgoluszduifivariy virlent PRRSV (SVI strain) lauwudignimnaalundaiidnwmcua:
FEAUNTIWARIBENTDI IL-10 gene Alndifpaiwtman senvniEanTIRTIw IS 1L-10 protein
falikaRanAdBanUMIRTIIATERL 1L-10 gene expression Aevhlitulalduiunngnisaliifia
uate ﬁamfug}ﬁﬁ'ﬁatﬁui'lﬁ“uﬂuﬁa:ﬁ’ﬂdﬂn*ﬂﬁﬂé‘uﬁa'lﬁuﬁlﬁ“rmmm reproduce HANISNIAGD
AINF1T Iﬁuﬂ'ﬁuﬂﬁmﬁuﬂTmﬁ’u'lﬂuu:iﬁ'zqmﬁmml'ﬁ’lummﬂaaﬁatﬁan'l-:'f caesarian-derived,
colostrum-deprived, specific-pathogen-free pigs ¥1wI% 3 62 "I?ralgmmiﬂu isolation unit FIIHI.'FI'I:T‘L'LIE'II
mwdniuiend v LﬁalﬁmﬂfawﬂuanBnﬂmnﬁ"ﬂmmﬁﬁq wasflunmsiuduiraeviug
(Wioundsiianvosgns) il uflestasiuniaiingeduues 11110 gene expression fivulunis

- E X
FNHEIFTIN

AansAnm

vaad PBMC filunlfaan SPF-pig 97t 5 FUAW $rmam 3 @2 an culture Faurnit
vaccine PRRS Tauﬁna}umsﬁﬂmﬁud

1} cell only

2) cell + mock (uninfected MARC-145 cell lysate)

3) call + SVI

4) cell + EU

5) cell + US vaccine strain

6} cell + EUY vaccine strain

N3 harvest \wad wee supematant e 60 330 (Waranasianiinn cytokine
gene expression (ilnann SPF-pig fifnwmeiarnzdiau PEMC ﬁaun'i'lqn':ﬁ':*‘] W uasldFam
pemc liifipawadannimsfinenis 3 Hhaaan) AeuuiaRanfonaan culture tHBIUATII8

@ 1 60 Fala)

HANTIANET

wanInaae s Ao la3ai 8 PRRSV-EU- strain mursnnszduldifansiunts
ugminanuas IL-10 gene uadwAa PBMC 3n SPF-pig adnaiivung (p<0.01) Taitwioanuny
PBMC 3ngnsUnd (mwilsznaudi 4) wananfitawuinSuimnisusniaanua IL-10 gene lwiwad
f culture $3mAY T¥adadu EU strain fnnuuandanngununY (mock) adnailinidiny (p<0.05)
Tummaaesieidedeldifundy PBMC 1 culture $3uAY vinlent PRRSV-EU strain wazuaaaldifiu
570 virulent strain Y13 2 mERUTALATONTEAUNTURAIBANYES IL-10 gene Idluszauilndifioeiu
T B oRUMTRNNTULAAI88NT8Y IL-10 gene wwadh culture $anfudalidatndw Us
strain 1wty 2 mameaes (Mwsznaufl 2 was 4) wenanillanseiaBimwends PRRSV lu



12

1M1 culture wuiSinmeeshislawesianulndifveiy Taslivusruuandradreihly
[ - a .'ﬁi “om L s -

fngy (mwdsznaun 5) WIMRwiInsRsTuaInsuaaeenyes IL-10 gene Lhinasifinen
- - 1 [" &= = & -7'1 " ol

thdvludaaBunalizly cuture system wu lumsfnsaTeitinunswiswelasuanisuans

panuaIBuAa IL-2 was L4 (data not shown)

80+
65-
50+
35-

20+

% IL-10 expression

E- -
40 B

.25 T
MOCK svI EU Us-Mac EU-Vac

- 1 | - LY
nssnaui 4 Hatas PRRSV donisudmsaanyasiunaine IL-10 usiadaavfuenle

Q'\n“"'ﬂi SPF
MMWUERIHAALARBTIN % gene expréssion (mean + SEM) 184 % IL-10 gene expression 7119370

PBMC 9Ingn3 SPF 3 &2 ki, culluré $70U. mock infected MARC-145 cell lysate, PRRSV
virulent strain (SVI, EU) w38 PRRSV vaceine strain, US-Vac 3 EU-Vac finsuidutu 0.01 m.o..

i 60 1104
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6
— —— Mock
S 5- - —8—8Vi
[=1]
:q.-- 4- | —*—EU
@ —O— US-Vac
8 3 I
% —{— EU-Vac
s ®] -
(14
ﬁ. 1+ p

1) i i i

0 36 60

Incubation time (hr.)

mwisznaufl 5 USukwas PRRSV finsaninldnioudsenndi01aa1ns culture 6o g in

111 supernatant TNIES PEMC w89 SPF-pig 71 culture-§a3mu mock infected MARGC-145 cell lysate
(Mock) 8 virulent PRRSV (SVI, EU) w38 158 lasaindu (US-Vac, EU-Vac) 71 0, 36, uas 60 %3189
anaTIwFunn PRRSV dvlidwlameinuanatiudiaiu titer (log,,) + SD 1INANTIUIM 3 W
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2. msdnwuanasdaliiaiadu PRRS damsadululaaiod vossad pemc Wolddunas

nie B:!: wlaw recall antigen

EnsAnE

. ﬁ'mﬁnnqmﬁﬂanmmm%n PRRSV (seronegative) 211 3 &la vhavhmadnefivas
\Apedaineaas amsdnnmpmand WWinduafindansslia lapinized Chinese strain (nsaladad)
Lﬁamq 4 fat lagiinguauqulildiuiagula g lavlddmadnsngns 4 ddangumaane wa
PIniu 2 §Uad (iudednaden (heparinized blood) $1w% 10 mi tevuniluwen PBMC 3%
density gradient centrifugation (Suradhat ef &, 2001)

- 111 PBMC funliun cullure $1i recall antigen (\Falriaafiandans) Al 1 moi. $auiy
PRRSV 1flad99 f 0.01 mod Wiiam 20 %3158 ewdifinsdnmsmeewl3uds (Suradhat et al,
2003) Taudingunmsfinesiei

1} cell only

2) cell + mock (uninfectad SK-G cell lysate)

3) cell + CSEV

4) cell + CSFV + 3VI

5) cell + CEBFV + US vaccing strain

6) cell + CSFV 4 EU vaccine strain

- 1hwaa’ﬁhiwmmiﬂi'uuﬁ":mﬂﬂ%m cytokine gene expression LT multiplex RT-
MPCR usz¥ supernatant snasaami5anm IL-10 lau3s ELISA

HANTIAN¥Y

uﬁ'h-ﬁ'ngnﬁ:i'ium-ﬁ'maﬁ'm:umﬂﬁlﬁwh‘lﬁ'ﬁniu PRRS munionIzdunisuaaiannyas
IL-10 gene fovinms culture Tugasnafiuiunds 36 43w wddlasainmsfnsniseovauassda
recall antigen ({aeRndgns) AlAfims establish Wudariewmihiinaiuis ELISPOT (Suradhat &
Damrongwatanapokin, 2000) &35 -RT-MPCR (Suradhat et al., 2003) laldaanlunsi in vitro
activation ﬁﬁﬁqnﬁ 18-24 lud M7 culture Aunianliszrliinsmouas PBMC Ruannduau
BNATUNIWNTTETUNR in viltro activation 1@ (§ufln1 gsviad, unpublished observation) Foudtalwms
37980V recall-antigen response- Snrundene i lunsiinunnssissimiwislinaims culture 7
20 12l3am3 protocol N19ATI-74 recall antigen response wim%unﬁﬂﬁi‘m

nwilsEnauf 6 uamIHANITATIIINBN MNMITUARIBANTAY IL-10 Waz IFN-y gene 3ngns
NAREY (6A) UAENNAILAY (6B) Imuwu*ﬁL-ﬁaﬁmnqmﬁmu'lﬁ?’ui’nﬁuaﬁmiqm (primed) ilzau
NISUERIAANYAY IFN-Y gene Lﬁugﬁumnnﬁqnsmjuquu aUINLEIRTY (p<0.05) atinglafian
wlasandinsuansaanuas IFN-y gene mtﬂuﬁéuqnmmmﬁa 4 @ Denadsdiusendhogs 3
'L:iwumﬁmmmhqnwmna:umfﬁnmﬁ 36 (mwusznauil 6A) dlefivrandafinuniusaoan
284 IL-10 gene 1uqn'n$a 2 nga 'HU'hﬁlﬁmmua:zdtmm:wﬁqnﬁm"‘ﬂnﬁtﬁmﬁu Tatwuin culture
system Tiillia PRRSV virulent strain Twpgsuziinmuanaanya IL-10 gene Lﬁugxﬁfuat.i'mﬁﬁ'u
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aa a . P r o -
ffn (p<0.01) uanIINTuiew supernatant filAnimadidasdu saTvr T nm IL-10 protein
laud% ELISA wudhilisUuuumisia IL-10 protein fianandasnuuailalaeds RT-MPCR (nw

-
Uiznaun 7)

A
s 150
k<] CJIFN-y
g - 10
3
o 1UU=- I~
[ ]
=
¥
=]
e
E EDT
[=]
<
= i
P “
u.__tn_i_ . B
Mock CEFY CSFV+EV| CSFV+US CSFV+EU
B
160 e
b 1 IFN-y
g - IL-10
= 100 -
3
£
]
E
o 504 B
o
- T
% 04— * e i U — . i L
A7)
-50

Mock CSFV  CSFV+5V] CSFV+US CSFV+EU

mwlznoui 6 Uanmninansoanyasdudiairslalaamily PBMC mnqmna:m’ﬂﬁ?u
TaTiuoRNdans (A) wazs gninguniuna (B)

MLERIFLaAEY (mean + SEM) 183 % IL-10 gene expression 311 PBMC 9/ngn7 4 ﬁ'wiana‘iu it
a1 culture $I0NY mock infected SK-6 cell lysate (MOCK), CSFV, CSFV $unu PRRSV virulent
strain (CSFV+SVI) W3a PRRSV US vaccine strain (CSFV+US) w3a EU vaccine strain (CSFV+EL)

Whaiaan 20 7 lus

TAM43EF0X
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B 100 | | E 1004 \
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mwaznaud 7 Puammsndnsoonuasiiniiaie iL-10 Tu PEMC (top panel) wazUinm
porcine IL-10 protein ﬁiﬁﬂi}‘?ﬂﬁfwn suparnatant naawaﬁqmﬁmﬁu (bottom panel) NN
n:iuﬁﬂﬁ"i’ui’ﬁ%uaﬁ'ﬂﬁqm (vaccinated) UR= ANINGNATLAN (control)

ﬂ“lwuaﬂdﬁ"nu& (mean + SEM) w849 % IL-10 gene exprassion uazGam IL-10 protein ﬂm‘ﬁﬁ'ﬂiﬁ
99N PBMC 18907 4 Aadandy fithan culture 73U mock infected $K-6 cell lysate (mock), CSFV,
CSFV F7uU PRRSV virulent strain (CSFV+SVI) Wi PRRSV US vaccine strain (CSFV+US) w3a
EU vaccine strain (CSFV+EU) 1waan 20 'E":Tm
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aduazion i

luﬁ'mﬂ*ﬂri'mu*mm;lé'"ﬁ'ﬂ".ﬁﬁmmmﬂﬁﬂ RT-MPCR \#{ania93amiuaniaanuabiuiiains
lalamed ussiunlslunmsfinsmedwinepiiduiussduosduegns Taeanazatinabalulind
87% 217 1aF (Suradhat & Thanawongnuwech, 2003; Suradhal ef al, 2003; Thanawang et al., 2004)
wluaudsefdanes @l nrstudunsadielysaudfiadly definite confirmation lussuunis
finw mi'ium‘iﬁnmﬂ%ﬁﬁ:&"ﬁuﬁﬁuﬁun11ﬁﬂﬂ1ﬁu IL-10 Tusuumsanenit uszusasliifinds
szeumisaaseanvaslalammitiuiiaseialdvinid RT-MPCR Hmmudniuilauata (association)
nuszauldsan IL-10 fnmeialdlagds ELISA (mwlizneud 3, 7) ustiuduinta PRRSV wiim
virulent strain 13 2 muﬁuﬁmmmﬂﬁo}’uln"unﬁuﬁdmmﬁ'ﬂﬂ:ﬁu IL-10 nanawnw&ﬁgaﬁuﬁa wal
Pilhaugansasamlalasmizfianng sasmns s:Guimsuineanunnnduudqgaasissey
wininmumenn wasdaslfanouiinlunsade wananilsenues monoconal antibody il
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dufhirdanaiuanisansluimesasfidnanlasuwasdla 9 PAITAUNTILRGIDANYDS
Buiiee IL-2 uaz IL-4 Tauanarnaoninbiihedddrnimnnissaanaiin RT-MPCR iiasan
Tumminunaiinludadu tﬂ’l’ﬁ'ﬂh‘m'numn-;n'*lil'ﬁum:uﬂmnammaﬁuﬁanm? 'lumﬂﬁ*r"l'gnm:aju
&0 mitogen (positive contral) I#ifMarNA (Suradhat et al, 2003) Sahanaanldiludrsnai
asrdaluiinnfouslansiaasaanyasiudimdnis  Tasluefefnundiaoinmenonwly
Taudain qn'm'wﬁ;njuuun'lmi"'mm:n'ﬁ'l'i'l'ﬁ'[mmuﬁﬁa 2 wiie Auanaelsnfwmoiinsmonw
1uu1¢yﬁﬁ'inﬁ'ﬂi'nﬁﬂﬂu (Reddy et al., 2000) $3limansoarnidnaUivuulauesnssiia mRNA
lwihamfdneil wissiisnennsotsnsmsaontlswamsia IL-10 dateta
wu wdatalshferminliddmafuulasasnmsuassaantasBudandnlugrsnarduuan
wilevndasminamanulunimassaii

mInumnRgsdupInTsuaaIaanuas IL-10.gene T PBMC #i culture $auiiniialaia
Safin EU strain R Iunsdunufnainiat i lieulinisfaamianaw wanmmasasiiiuds
%a'r'w'ﬁ'auff:ﬁ:ag]mﬁaﬂf'mumﬂﬂmwa»uﬁqg":*ﬁ'ﬂua:;jtﬁmfm#wlmﬁ dasnnuignguiaings
JuEnindu-EU strain mRaiilwaed BN R NI RS R g (tissue culture
derived) tasfinamilaoanbfigandt, US vaceing strain Manwnitdsliennsniaigldlu porcine
macrophage #ai{u target cell naNU8d PRRSV luans wilumsfnwndrfinuinga EU vaccine
ndueunsanszdulifimsadag iL-10 Lﬁ'ugaﬂu 4 PBMC i culture $3ufuida (avihms cuiture 1w
a1 60 Falus (Msfinedt 1.1, 1.2) wastvdindaeaminsa adapt Auad PBMC wasansluos
UfitAmsuasmunsaafelysiuiiiedestunsnszdunisatie 1L-10 u culture system 1o wansn
dnmesesndiidaldvimstutunavaadalhiaiodu EU strain luans spF Fadumsbuduima
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Tumsfine® 2 vnsinsmavesladait 815 899 woa do recall antigen response LB TR
'innqnT‘Fl'mu‘lﬁ"'i'ui'ﬂiunﬁ"nﬁ'qnﬂﬁnLLI's'u'ULﬁu'uﬁunq:umuqn TunfrilwFiasiimafiunuans
ponuDIEuAETIY IFN-y 'luqmnéuﬁ'lmﬁ'u?nﬁu (mwsznaudl 6) usadrelsfieunieauaunda
recall antigen {L%ﬂﬂﬁﬂﬁgﬁ:} 1uueia:n§uﬁ'ﬁms co-culture Twiudaft 87§ 07f Las navlifiaany
uwandrsadeidoidny  Fuddunodnminonunsaaasuninuanoonsas IFNy w8 recall
antigen response ({lavms culture $wAUFaR 875 815 Law W riow (Suradhat et al, 2003) Yol
ﬂTml.mmh»maawﬁm-mmmammﬂmﬁaamnﬁwmmamaanﬁﬂ’rmuﬂmﬂuﬁawﬂ'wga WaNvINik
‘ﬁ":mun?aﬁqnﬂﬁ'?u?ﬂiu u.a:ﬂ'ﬂuuﬂnrhamq'uEHqmﬁl’ﬁ'l.um‘sﬁnmﬁaa"mﬂuﬂnﬁ'uﬁﬁa'lﬁiﬁm
amuuandslunsdneang 2 ase

Tumsfineil 2 wumsade 1L-10 gﬁulumjuﬁ'ﬁwm:i culture $28UITa virulent strain
PRRSV Iﬂu'l.:.iﬁumnﬁu_gq%ﬂumiu EU vaccine 1H833Inn13Anm recall antigen response 13i2a
Tums culture luaanfisunds 60 #4lus JadlumsBuiunisdne i 1 BnaTamiliindalhisindu Eu
strain #aslgiaaunnds vinlent strain umanssauliiingsai™y 1L-10 1u culture system dlesan
maanwmavesliian 01 ad 1ar sl jiRmsnidiidedana luGesmesna bimunsndald
wimaanlanmin dassnszditamrluEos cell viabilty anifisatiog wanmnikuAuauiuiwionmy
tﬂu'hmu'uaM%a"lﬁ'ni’niuluﬁ’uqn:a:m:mnﬂﬂ‘iﬂ‘“uﬂs:iﬂimwu-lnm‘1n-m.wmgua'lml‘mﬂj}u‘ﬁ
msal dsiudeoaduwlildnnaresdelimindulumanionadanusuusazdadlosiduundilu
in vitro system wssRasssRasiinRAntuiueell wanaindinnsoruiiinmuings virlent
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SPULGITHTwUB DT TIUMIHATRINTI IR INTUN 813 873 kaR sassimEnesTnduriindurild
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'|.1J.il'agﬂ'uﬁ'-:'[ﬂlﬂm"iﬂnuuufniﬂ%aﬁ 01§ a7 1oa nazdunzad IL-10 lwaad PeMC 16
atiels anmsfinwadaiviisn daladaindu EU stain finsfianunnuamunsalunisnssdums
a9 IL-10 Lkwad PBMC 19niBenfiu vindent PRRSV uwilhmsansnafailasflunsmanasluias
UfiEmel (in vitro system) weideyasngeilaanmisanevesfiveldludwinfinsis IL-10 g
Pugie. lu PBMC ﬁuuniﬁﬂﬁ&qmﬁlﬁui’n%uﬁ ai-of a8 wia EU siain (Suradhat ef al,
manuseript in preparation) WWnsdnuaiinusndohindndu EU strain aeldiaafivimnnninga
oika virulent strain luminszuldiiniaiie IL-10 FsomdnlldinTedesldialums adapt iy
lad PBMC wIunin virulent strain 1.'ﬁnwmt"ﬁ'n'i'ﬂ-'if'uﬁ'anﬂ'ﬂ'lﬁ'gn11'1‘|.1Jn'.'m'l.w::uma:mﬁlm:t’ﬁrmu'l
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ﬂm:mﬁ virus titer #11#3IMNT co-culture {mwﬂﬂsnnuﬁ 3) naulaiwuin titer waaia SVI us: EU-
vac Danuuandranuuinin 't'i-:Li'Ju"l.ﬂ"l.ﬁ"hIﬂiﬁwnah?ﬁnne‘ﬂ’ﬂﬁ"ﬂmmﬁa IL-10 analufiany
Wioatoefiu replication process FemanadaanunaiasimImoouinounihiudaiwludde
PRRSV fimpudafifomunsonszdumiuansasnuasiiufiairy 1L-10 |6 (Suradhat et al, 2003) wen
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EFFECT OF PORCINE REPRODUCTIVE AND RESPIRATORY SYNDROME VIRUS (PRRSV), VACCINE
STRAINS, ON THE LEVEL OF PORCINE IL-10 GENE EXPRESSION

5. Suradhat and R. Thanawongnuwech
The Faculty of Veterinary Science, Chulalongkom University, Bangkok 10330, Thailand

Introduction and objectives

Recent studies suggest that PRRSV may nepatively
modulate the host immune system (1, 2). We recently
reported that PRRSV could significantly upregulate the 11.-
10 gene expression and postulate that the induction aof
systemic 1L-10 production following viral infection may
affect the host immune responses in the local tissues (3, 4).
Interestingly, PRRSV-specific immune responses induced
by modified lived PRRSV wvaccine displays the
characteristics similar to that of the virlent sirain (2).
Moreover, in some cases, vaccination with modified live
vaccines could negatively influcnce the effectiveness of
other vaccine (5). In this study, we investigated an in vitro
effect of PRRSV vaccine strains on levels of eyiokine gene
expression in the porcine peripheral blood mononuciear
cells (PBMC),

Materials and methods

Yiruses and Cells: The commercial PRESY vaccines, EU
and US pgenotype, the US virulent (SVI-275) and EU
(Lelystad) PRRSV strains were gifts from the Veterinary
Diagnostic Laboratory (CU-VDL). The vaceine viruses
were propagated in MARC-145 cell line for not more than
5 passages to obtain sufficient viral titers. The genotype of
the re-isolated virus was determined, using multiplex RT-
PCR, in order to ensure no cross-contamination.

PBMC were isolated from S-week-old, crossbred pigs from
PRRSV-free commercial farm in Chonburi province or, in
the other experiment, caesarian-derived, colostrum-
deprived (SPF) pigs (NIAH, Thailand). The PBMC (6x10°
cell/ml) were cultured, in wvirro, in the presence of 0.0]
multiplicity of infection (moi) of the indicated viruses, in a
37°C, 5% CO; incubator. Fellowing the incubation period,
cells were washed, resuspended in RMA later (Ambion),
and kept at -20°C-until néeded.

RNA extraction and RT-MPCR: Total RMNA from each
sample was extracted, reverse-transcribed followed by
PCR amplification of the interested cytokine gene, using
the multiplex PCR that simultancously amplified GAPDH
and 1L-10 gene products. Semi-quantitative analysis of the
PCR product was performed using a previously described
protocol (3).

Result and discussion

Following the 20 h incubation period, the virulent PRRSY
significantly induced IL-10 gene upregulation, whereas no
significant change was observed in the cells cultured with
PRRSY vaccines or mock infected MARC-145 |ysate, The

IL-10 gene expression by the cells, cultured with virulent
PRRSV, was significantly increased at 36 and 60 h.
Interestingly, the PRRSV EU vaccine strain also enhanced
the 1L-10 gene expression at 60 h (Fig 1A), We further
confirmed the result, using PBMC isolated from the SPF
pigs, and showed that the presence of PRRSV-EU vaccine
sirain in the culture could significantly increase the 1L-10
gene expression in porcine PBMC following the 60 h
incubation period (Fig 1B). Viral titration indicated no
significant difference among the titers of each virus strain,
tollowing each incubation period (data not shown).

P ——

-
i |
£ i
iy -
o ]
it
= i 53
0 1 50 NOSE BW W VASUBVASHW
Incubation pariod [h)

Figure 1 A) The mean (£ SEM) of % IL-10 gene cxpression by the
PBME, from crossbred pigs (v = 5), cultured in the presence of the
indicated viruses or moeck infected cell lyvsate. B) The mean (+ SEM) of %
IL-10 gene expression by the PBMC, from SPF-pigs (n = 3), cultured
with the indicated PRESY or mock infected cell lysate for 60 h,

Crur result indicated that the PRRSY vaccine (EU strain)
could enhance the IL-10 gene expression in porcine
PBMC, however, an in viva effect of the virus has not been
tested. Since the modified lived PRRS vaccine has not
been registered in Thailand, the animal testing is not
possible at the moment. MNevertheless, our result implies
that some of the non-virulent strains of PRRSY may still
refain the ability to induce IL-10 production in the host.
The ‘association “between the efficacy and possible
immunoregulatory effect ‘of the modified live PRRS
vaecine should be furtherinvestigated.
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