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TURw8~illj~~M~~R~nl~Lwd8f11's~D?nrb~P16W anchorage-dependent cells (ADCs) 1 1 1 7 1 W l % ~ U 9 1 % ~ i ~ 9 r l ~ l ~ ~  

flTZ~11UfllTUZda~UDiUdWl:k~ud (petri dish) va~bwia iuda?laa"~aup~ statiomuy tissue culturc flask (T-flask) 

v~e)"~wawizlifl;ecllaa"adPIu roller bottle nisawi~~flsacllaa"6nu8ia"uflivuz~dnsiialv??6d?uiaiavai4lu~u111~ - u- 
az~n~l4.uanawi~a~u~a~aa"aaazaaj~~i~mu~iuauuinw~au~~~uada"e)~~3ai1uni'sd~un~iu m'svuiu.irmaina 

~Fim~vna" (scale up) ~ ~ n ' s ~ f i i ? 4 ~ i n ~ d ~ ~ 0 l n . u " e ) ~ l i i ~ ~ u ~ w " 3 f l 1 ~ l ~ ~ j a ~ ~ w 1 : 1 ~ u ~ ~ . i ) : I w " a ~ a i ~ ~ ~ 1 i i :  

~ ~ ~ ~ ~ D ? w ~ ~ ~ ~ ~ ? 8 ~ ~ ~ l U ~ ~ i f l l % I ~ R ~ 1 ~ ~ n l ~ ~ Y i z ~ ~ ~ d ~ ~ ~ & ~ ~ ~ s  ~ ~ ? ~ d ~ u i a ~ % a . i 4 i w a ~ ~ u i 1 i  sun's-rid 

Van Wezel (1967) ~ 1 8 Y f l l ~ ~ ' s d n ~ ~ ~ 1 1 1 ~ L ~ n  (microcarrier) w%oln?a% diethylan~inoctiiyl sephadcs U7 
A 

a ~ l z a i f l d  human diploid cells Cnsalul~~~~maCnaada~nz?a?a~da'~a?8d?ultuaw"uu~n~~~o"~ 1,000 L P ~ u u ~ %  
ad 

a n a w l - a i u d i ~ u u ~ d a ~ u  ~ 8 % I i ? 8 ~ f l i j ~ w u i  microcarrier va innn iu6m $ U W ~ L ~ ~ I G I C ~ ~ ~ " % C ~ R E ~ ~ J Y  

I) 9- 2' 91) 9 o 
f l 1 8 1 l ~ f l ~ ~ b n l ~ ~ ~ ~ ~ ~ 0 ? ~ 3 ~ ~  microca~~ier  i~~6Uu%au~dnl'sM~m?a?fl!v imoiuaPaui11 \'an dcr vcld~.n-dc 

Y 

Groot (1995) % l ~ d 1 ~ ~ d n l % u u l u ~ a n ~ n l % ~ a ' m a % a i ~ m ~ ~ ~ 1 n i e r 0 ~ ~ e r  a i u l % f l ~ l ? ~ % ~ u ~ l ~ ~ ~ u n l % 1 ~ . 1 l ~ ~ ~ ~ 9  

~%slad!~~d8tb81pd~me)f Tree et al. (2001) a d ~ f l u ~ ~ u ~ l b b a ~ l ~ a t u n l ~ ~ ~ w d ? l n & ? m ~ e i 2 1  (MDCK) PJU 

2 9 . 2  
microcarrier I U  biorcactor 1,000 sPl5 ~~~mbCnan?Rd%ul tuL i l~PIn l%~.a"vaR roller bottlc VUlR 850 CnXi  ~ 1 ~ ~ 1 ~  

12.000 " u m  

~ ~ ~ ~ 0 1 f l ~ ~ 3 l U ~ ~ l f l t l b l l u 6 ~ 0 d T ~ m  microcarrier ~ l B : b % b l ~ i W ~ ~ ~ ~ d S ~ U n " i Q d n S d ~ ! . a " L W I Z d ~ ~ d  
d  d d  9  

u 

LTBbl oi@ie)s$flis$n~lina1%1dn%1izau6~8q microcarrier F i e ) f l i ~ i ~ ? ~ a ~ ~ ~ 6 ~ i 6 ~ ~ d a 0 1 1 a a d ~ l : ~ ~ u s a d ~ i a ~ . a ~ ~  i l l 9  

.2 w 
Y 9 

a 0 u n ? s ~ ~ $ a v a 6 ~ ~ - 6  (Kasza et a[., 1972) ~~a$uavaad?ad~im~tlu~ifl?w~n.sawaia$fl81; 6 azou k i u n i 5  
0 

d d  9- 
awiza~od41wau 50 w f d  ou~aau~~"ud6~aa"?aun?muf l~ iun~~  v?iflisarui:a~udPru microcarricr 3 TGFI 
A * # 

%saamfln'l~~uw"s"~1~1m0yn1~dda:dsz~~l~daai~a"~t] microcatvier Iu bioleactor b d ? f l ~ ~ ~ ~ P r ; P r n l ' s d ~ l Z d ~ ~ d 1 ~  
" " 

T-flask ~ i n i ' s ~ ~ u . i j i 1 a ~ ~ a a ~ a a " ~ ~ ~ ~ d ? u i a i a c l l a i ~ ? 8 ~ i n n i s a r u i z a ~ u ~ ~ ~ ~ ~ ~ ~ ~ ~  

1. b01laa~8dL~8~Dl91lca~iu9aC1[8s; 

d  
u 

1 A n ,  
acllaa SK-6 a n l z a ~ f l d % R u ! ~  Eagle's minimal essential medium clldPlt7aUW~BIVBd ~ - ~ l u t a n ~ i n c '  

0.03%, sodium bicarbonake3 0.07%, penicillin4 200 Unitslml, slrcptomycin5 200 p ~ ! n ~ l  LLafiboine scrun16 5%;1 

I 2 3 
Nissui, Japan Sigma, USA Merck, Gelinany 

4 . 5  6 
Hebei Pharmar, China Starrate, Australia 



2 
2. ni%m%aaao.u~an:na~~w~aniwi~ai iwi: ia~~~ 

nismsaaq2di isunl~vaa* 1$n$osaawllrndwia"m$ana"u (inverted rnicroscopef TGR phase conrlasi 
d  ~ d o ~ ~ d i i s  t7nwm:nisa~?qa? 9 uln.uos!vaa 

Y Y 

ni~nma8unirjdeia~oua~o~aunii~ua!a:iinrji~u~umaunirj!vIi:a~Usavaa"~nu~.u" thioslycolate 

broths, tryptic soy broth') (TSB) m i u ? ~ v l m f l ~ ~ ~ " ~ s  United States Pharmacopoeia (1970) 
I0  

niswnainufli~dua~nu~u%nwaiauiluava&lmul4~mwnaopl$ia~~~d MycoTect 26fllSMF1fle711 

n"iminriiaau:Ci.uns{~~iim 

n i s w n a o p l f l i s d ~ ~ ~ n u a ~ n ~ i ~ i ~ u l a 5 ' n ~ ~ a i n " ~ n ~  aiaz bovine viral diarrhea virus (BVDV) ~ U % U  
- d  4 , v  
In !!n:~Uavaaawl:!ius~nu~$awflu"n reverse transcriptase polyrnerase chain reaction (RT-PCR) ~11919 

d  
Iwsr.unrjaaa:flnia: m i u s i u s i u ? ~ u  (a(a-yn arn-nm:, 2545) 

9 9 

n i s ~ s a ~ a n u ~ ~ ? u i m a ~ u % ~ ~ ~ n ~ ~ u ~ u o i p r i ~ a w i ~ ! ~ u ~ ~ a n a " a ! a : ~ u ~ i ~ ~ ~ ~ w ~ ~ ~ ~ m w ~ a n u  

aqla$Q%d" ~yrote11"~imulus Amcbocyte Lysale (LAL) tcst l?1~1~61!~ed:~l(FI~Vl 

3. fllXm?Usl microcarrier &lPl~UiWl3&J9i 'UEl i  
9 9 

Non-porous rnicrocarrier aiu~Gm~nGi~n%#lunil8n~in?~Z1zs14 

1. Cytodex 1''  7?191n?tl? DEAE-dextran ~ 8 ~ k i ~ j ~ ~ f l ~ i ~ " ~ i ~  190 pM ~ d ~ " P I ~ f l ~ ~ l J ~ ~ f l 1 f l ~  
9 ,  

i u i 2 a  4,400 ~11u.~/n?u 
C J ,  

2. Cytodexl11" l ? l ~ l n j a ?  collagen coated dextran i8Padl~edodfl~l4 175 phl %$d9~2 $ill'!z~ 
2,700 vu.'/n?u 

3. Cell yardL4 h l l f l a ' f l@j  hydroxyapatite " ~ ~ i m n ~ 6 1 1 n % 8 i ~ ~ l b f l u o  

G l  inicrocanier XJl!b+%U phosphate buffered saline (PBS) 4 P J S ~ H Q I ~  caB, M ~ ' '  UlU 3 4 2 1 ~ 9  d 8OlfllfId 

Pi ly4u a 1 . 9  lyd 

a"l3&1U PBS 2 n ? l  aLaaUs LDGI 115% 15 1~1; d a ' n k s  iaalwa~~u uin:u!a~il rnicrocarricr ~ i n . u a m i ! m ? u ~  
d  

u lnd isnz  1 n?u a~uasluniwPa:dl~iwi:i~usl$pla1uwPalL!pdei microcarrier dn4 iuauavan mi.u4iaau:Ci 

.uosq~la"m 

4. fll%im?Usl cell stock i ~ a : n i > i ~ i : ~ $ ~ ~ i ' ~ n i h n ~ ~ ~ $  microcarrier 

!?U6Ub~l:L$~s%U'UIm T-flask" VUlm$Udk 175 CIIU.~ !$usLllaa* SK-6 passage 71-75 L ~ P I L ~ u  cell 

stock adniva&b~nsn~~n~nrds:uim 80% .uUsi~dijlniTU:?iis~au PBS l?ini leinuiau 0.25 "/, trypsin-EDTA 

d Y W  ~umnmznnuavnaaaaaPau~iuauavn~in~iilktiaailaEnai~i 'I-flask uuim 175 ~11u.~4iuaei 10 l u  %mul f i  
d: 9, Y  Y I  

~ 3 1 ~ 1 ~ 1 ~ l ~ ~ ~ l d L ~ ~ ~ f l ~ ~ ~ d r j ~ ~ l ~  ~ . ~ x ~ ~ ~ ~ c ~ I R & / Z J ' C I .  1 U D l ~ 7 l ~ i ~ U ~ L C 1 1 R a " d ? b i l ~ l  35 BIB. GlbVlfPIbi 
- 

7 8. !I 10 
Olympus, Japan Difco, Gennany Gibco Imritrogcn, USA 

1 1  
Cape Cod, USA 12.13 14 

Amersham, Sweden Pentax, Japan 
I S  

Corning, USA 



a7sn7s?ar~m~u,'tg# 16 a~u, '?  16 .I. vet .  Bioi.  VUI. 16 NO.?  

m,anlguyiuwgG 3 7 ' ~  d3ui~mi;u0ulmnnn~Zvd 5% a$ua,~aiuiu 10 j u  ~i~~~1fli.sa~iz~i09avad1li 
A 

MiniI'EKM biorcactor16 Ji microcarrier lisaw?uw ?ti& 3 aG~ln~'1d ~aa~~ulvn$b~ul~Oan"un"~~ld T-flask 
9 

kmaiua~a.sawlunispfYu 2 rpm 

5.  m s ~ ~ ~ q a i i ~ a ~ ~ ~ p d s ) l v p d z ~ W l : d d B ~  

Y A  l n a m r j n s t ~ u a v a $ ~ m j u ~ ~  Nucleo c o u n t e r ~ ~ ' ~  ~ I ~ ~ B ~ I ~ I ~ ~ ~ ~ P I ~ S J ~ W ~  200 '1uFnsZn.s g l l d P J ~ w &  

~ v n i d F ~ u a r i r n ~ i ~  ~ y s i s  buffer 200 Y ~ I ~ s ~ P w I  agu neutralizing buffer 200 isl1nraPm.s t f l i 'as i la  

so !gl%ns;w.s ~la.u"ian$as~uavnaddm~u~i 1 ~ ~ a ~ ~ ~ i n i ~ ~ u a w ~ a " ~ f l u a " ~ n a i u ~ u " u . u " ~ ~ ~ 4 ~ a a s d ~ e ) 0 ~ 5 n l o a w ~  
, s 
d a  a d l  I *  Y 
~ l n ~ " ~ 9 l f l f l l 3 ~ ~ $ ~  propidiu~n iodide i~un~n"u~aan~erar'Un9dvna nlwelw ! N g Q . l N X  dilution factor 

aii~wnaiua66uava69w~auaSu4iuaua~aad/un. 

1. ~ ~ a a ~ s l d a a a ~ o l t l o l s ~ d u ~ ~ ~ s l ~ ;  

I%a6 SK-6 a i ~ u i r ~ a a ~ ~ a t i i u l w ~ u n i ~ i ~ ~ ~ a j ~  tryptose phosphate broth (TPB) l ~ l i d 3 u ~ ~ S J  

2. n 1 ~ ~ 1 ~ a a ~ ~ ~ l ~ ~ ~ : m ~ ~ a u ~ 8 1 ~ m s ) i w a v n a ' ~ w i ~ a d p 1 ~  

nismsao~;P1iisvnsavaa"l~ullnbnsgnw.sr~ni avaa"!qRsZdiis epithelial-like cell awsauavnfi 
9 

K ~ ~ U L L ~ L ~ ~ ~ Y I P I  vacuole luavnad 
B 9 

n i ~ m ~ a o ~ n i s d u ~ ~ ~ u a " ~ ~ ~ ~ a " W w v ~ ~ d i s ~  l x i ~ u n i s d u a ~ o u  51 aiun?i~?u OuFnwaiaui aaaz!airi 
Y 

w'sluavna"ara:ludauni9.si.sawi:aiB4avn$ 

n i s m r a o a r a w d 3 u i a ~ d w ~ ~ ~ ~ n ~ ~ ~ l ~ i ~ i ~ ~ 1 . s a w 1 z ~ ~ ~ ~ a a n & a n z l ~ ~ i w ~ ~ ~ ~ d 3 u i a a ~ ~ ~ ~ ~ ~ o ~ ~ u  

~eaiiu~~wnw~vawsuuoiwisaiuqavai~aanii 0.25 EUIml 

d d  9 

aiwiriwi:iiuiYavanwamu TPB w . s a o w w a ~ ~ ~ ~ m i ~ n ~ u u i n n ~ i  0.25 EUlml 

3. W l 3 l ~ ~ f i r l ~ ~ h F I ~ 1 ~ a '  SK-6 Plpd nlirocarrier I~sl:?~d T-flaslc 

a~na~u~u1wi:~~u~~vn~lmerl~av~$~.5xi0~av~i/ua. luaiwi~liusava6d?uiws 35 u n .  ;luau 
d :  Y 

L ~ R R W S W ~ ~ ~ P T I J N  8 . 8 ~ 1 0 6 ~ v a a d n ~ u ~ ~ 6 1 2  4 2 1 ~ 4  b 4 ~ 6 Q d ~ l n l : ~ l e d  micnxarrier LLWZ T-flask ~ill~116316 
w A 

avniqsqn!uaww 7 d4:XJlN 4 . 0 ~ 1 0 '  1vn6 lea T-flask dauwu microcarrier Cytodex 1 iAAXytodcx I l l  

I J ? ~ ~ I ~ ~ V ~ ~ ~ ~ ~ ~ W I U ~ U ~  s ~ 1 r a i m  3.2 xlo8 a v a i a a n s ~  x i o S a ~ a a d  m i u ~ i ~ w  $IN:; cell  Yard ~vnadiaj 
a d 

~ u ~ q  ( m i r 1 4  1) iwaad SK-6 I ~ B I ~ w ~ ~ I ~ I ~ ~ ~ ~ P I ~ o ~ ~ ~ ~ ~ I s P I P - I  Cytodex r~nu~uisabnaad~:~~uiae)e)n~inr~glw 

%nn-rnaznos~ I n-v)  n i u l u i 2  i a l u s  w ~ s o i n ~ t i ~ v w 6 o : a ~ u ~ i u a ~ ~ a a n : w ~ 1 ~ i ~ a v a a " n r ~ o i u ~ a ~ ~  

WUO~bllRY89 nlicrocarrier ~ ~ ~ y n ~ Y 6 1 1 ~ ~ ~ 5 : ~ ~ l  3 :ti f h w ? l i  Cytodex I11 (;d$ 2 n-V) 9hd~dlb~11~6 

16 17 
Vivascicnce, Germany Chemometcc, Denn~ark 



~ d i u i m w w i a r w ' w U i n w u ~ ~ n ~ n  microcanier niu%ua~ud 3 .umnisawizriersi.lra& %muihutlYr~in 

microcarrier a i i ~ l n i s ~ w ~ u ~ ~ ~ i ~ 1 1 a d ~ ~ u n " u a ~ u d u  t h u ~ - i l a s k  niuau 12 &%uq a.lrndo:a?aladduuqdi,~g 

oini.lrn&;dnaul$u epithelial-like morphology aaazf~iu~u~ui 3 i~11~~~1drna~uniuw:an"wni~u"~dusa.lrnil" 

1uuamaWla$u9a8u~u monolayer (;PI; 2 n-9) Cell Yard ~ ~ f l i ~ ~ n i ~ 8 4 ~ b ~ i l d  SK-6 6 ~ ~ ~ l n ~ ~ ~ 2 ~ ~ L ~ f l l 7  
d -  2 a~1~~~u~ersawai'1$~aaaiej1wldawa~1~~iaoi~aaazw~niz~iu.uo~awailanw.uw ( q d i  I 8-41  

ad- 
n isa~ ia~u~a. l ra~~m~a~un isaw"u .uu~u~ iuaua . l rn&u~~nf i~n iu~~uua~n~sr . ra "na . l rna"~w" '~~  

d d ,  

d?uinauin~usz6uq~aiwn-rsu (large scale cell culture) dswa~~naiudia~~a81dpl~~aasna~~ 40 d i ~ i ~ d d ~ i  

(Arathoon and Birch, 1986) %~unis~~.~ia~u~a. l rn~Zmaa~ua~~o~luqd suspension-adapted cell culh~rc ~Li14'~5~@ll~ 

nis~3na.lrna"b.rtliiia'l.dniuiso~ildl.a"r.r~wa'n~udin3ud~~n'pr~snluu~~1Qa~o~oin?1ierfi^~ni-dn~1iu 
u d 

~ ~ ~ . ~ ~ 4 ~ ~ 1 ( ~ ~ ~ p l 7 7 ~ 1 i ~ 9 i ~ : ~ n " ~ n i 5 t l ~ i 4 ~ : b f 4  (U.S. Department of Health, 1967) b~~&hZn77i?€In73 
v 

1~ud?uinaia?al~elni~a~usr~a6aauuaa.~auaouwu~iGil~~naoud~nisns:~u~G~un'ea (imnunugenicity) 

nmasa~o4oinnisad~uuaada4vod viral markers (Bahnemann, 1980) a a ~ a l n s a a K Y ~ ~ 7 ~ 4 n d i a Z n n i 3 ~ i 4  
I sl 
d ll a a 

microcarrier ~wi:anu4ava& ADCS a~~~n i5 tw i~Zusa . l ra&a~1~u  suspension culture "U8af09 microcarrier u 
92 d a  

na1ud>znii~~aa6ni'al~.sv~~~naBi~~au~nndi~?ui. lrn&~wani: oiuiinawi:Liuq~u bioreactor 44fis:u~l 
d I t  n a ~ ~ u w i s i 9 a w ~ ~ i . 1 ~ ~  i i ~ ~ n i u i j n m ~ a o a n u a a n ~ a u ~ u n i ~ i t ~ i ~ a ~ u ~ a v a a l m ~ i u  ad&uBiwisr$us 

e 
aaaa"azwannsz~ in~ ;a~ua iu "o~o~nr?raa"ao?wa~u%~aan~~a iw is l~ lnda~u~~~ (homogeneous culture) Qd 

Y 
a A .  a a- 

nwb.~lnianisdualnu rnuisouuiuaanani'awinlzs'iu dszv~8aalsdaiurrazw'wnnin?ud~uo1qiu 
A d a- d Pi,. Pi 9 

.riuaoa~aaa~swani~iwi:a~ui%rsa.lrnd SK-6 ~11sidu ADCS an i~dsu~muinFwunis iwi-~Zua6au 
d P i P i  

nlicrocarricr ~ei~s is~wiunisawiza~u~aaaalwiwd?u~naa. l rna" l~-1n8f l~v~~u~ $plaswszvs~nawsi:nqig 

n a i u ~ ~ a ~ u u i n a l i u n i s d w a ~ o w 9 n ~ w l w u a ~ w i ~ ~ u % n w n i a u i a u " n ~ o i n n ~ a o w w u i n u i n  - d 
1LR: t l l 5  PI U L?78 tl a7 81 7 7 0 aflwVUl#s'lu (McCanity and Coriell, 1973) L i ~ ~ l l l ~ ~ ~ l ~ ~ l ~ ~ 8 ~ ~ E I ~ ~ 1 ~ ~ i l d  

oin~uwiu"aisid~radnu1udi~msl1w6i (Mather et al., 1986) ~ . r ~ ~ n i s w s a ~ ~ a o u i a a : : n a w ~ u ~ n ~ n i w a ~ . ~ ~ a ~  
, , 

awizaiuq95da9u3q?$ia$u l u i a s ~ ~ n i s ~ ~ u w u i i ~ v a d ~ ~ ~ ~ u ~ i n n i s a ~ i ~ 6 u ~ 4 d ? u ~ m ~ , ~ l l a ~ ~ ~ u % ~ u ~  

~ ~ ' a a ~ l n i w u n ~ s d u d o u u o ~ ~ a ~ w . a ~ m ~ i i ~ ~  aianq?nor%a~8noinnisdudowa~ub~~on~ulurj~vi-,a~u~~ 

alrilil" Z~~u.riuFmu Jiaet al. (1998) wuli~$~a~paFm~onZu 10 EUlmd f i i~~tl13~wi:a$uq1%na"n"UiD?~~~El%@l 

ama4oeiigi~udi~q Qindns 4 . 6 i  0 . 1 ~  10' avaAiv$~ 1.6 + 0 . 2 ~  1 0 6 i . l r n & ~ o P ~ u ~ 9 ~ ~ ~ s 1 u 4 i ~ d ? u i n a  
9 -  d 

. ~ ~ ~ ~ ~ u b w ~ o n ~ u ~ 4 w a i o n 1 s d u ~ ~ n i s a ~ ? ~ a ~ ~ a . l r a d ~ ~ - ~  nriialsgwiuu-rwM~qn3wni1~i-j\6uq!.lrn& 
d 8 

a ~ u : d i s ~ ~ ~ d ~ u i n a a ~ u ~ ~ ~ ~ n 1 u ~ i n u ~ : n u d ~ n i s ~ ~ ? ~ ~ 0 ~ a ~ 1 ( n ~ w " a ~ 1 ~ 1 l d ~ n " u  1.0 EUlnll diuaou~wuai 

1uoiwi5iwi:iiu.ri.lraildian~eu$uao.r~n~sn1uadou~iu1Rion~troiil TPB ;aEurioM~naiusnn,Tios 



a ~ ~ F n ~ o n 4 u d o n i s a o ? ~ a n " u ~ ~ v o ~ a v ~ $  SK-6 $~am?u~oi~ is l~u?bj f j  TPB b?Iubiaud5~.nou W U ~ I ~ ~ R ;  

ao3qIuu iwis~an3eru$ul~a~~oei is~ dinYu TTPB j3uwuim?uni3a$uaaHa'sn>meI~Tued~5A~~~~in?~ 

adluoiMisawi:a<uSawa$d?~g3iu n " ~ a ~ d 6 s ~ ~ i s i u d i u ~ s ~ l d " i i ~ ~ d f l i ~ u 1 l 1 1 3  TPB donisiwi:a~uqi.aaa" 

Inqn'aTnunsa L I ~ W E I ~ I  TPB ~~auiaulunisa~uliuau?aYn blue tongue dawi:riuS~ua%n$ BHK-21 

(Plavsic and Prodafikas, 2000) <q:unisiWiaduq~s~n~wi.aai sK-6Fmul.i;ninis~'li TPB 81oozGl ld  

IZIaYarnl3uisla~i 
I 9a d 

n 1 9 ~ 8 ? S U l ~ U ~ ~ ~ i ) S 1 ~ ~ $ ~ ~  tnirocarricr %'~~@i idq ~~a'lb4aad SK-6 ~ ~ ? t l J ! m ~ ~ l q ~ ~ l d  Cytodcx 111 

i i n ~ ~ i n d u ~ a ~ i ) S  Cytodex 111 zn15bfl;~U Collagen R S U W  matrix $BS microcarricr $ l ~ ~ f l l 3 ~ R l f l l ~ ~ a s  

a4s l6 I~ f l i ~  epithelial-like morphology %fu (Levine and Bang, 1964; Spier and Horaud, 1965) dall 
9 .  

a d  0- 
~ y t o d c x  I avni~o?~YG~un-ii Cytodex 111 aaGiiIu I njYal uwuwwauinds-uim 1.6 avii nioa%osoinwai 

A I Y 
a 4  u 8 

Gonil toxic effect 4 a a f i ~ n ~ i i l ~ l a i u ~ 1 i i ~ ~ ~ u ~ ~ d d 3 ~ ~ ~ ~ a  tnicrocan-ier $i~~nisbannaP/$uud~z~wrvuwa 

a~ul:na1~i%M"a4~ad~iud~u8iuauuin (Van Wezel, 1976) ~ I W Y U  Cell Yard ' ~ B j ~ ~ l ~ 4 a ~ a o ~ ~ n 1 o i ~ u 1 w l i ~  

hydroxyapatite ~ ~ f l ~ ~ l f l ~ u i l i ~ ~ n d n i ~ ~ 1 a ~ o ? q . ~ e 1 9 a w a ~  SK-6 $s~lal'1Wini'a4nuiZsnaiua9u~pidn 

L V ~  (cytotoxicity) 

nixawi:aiudava$ sK-6 ~wvamawizat;'usa.aai~-flask ~ ~ ~ ~ ~ a d a ~ ~ ~ ~ ~ ~ ~ ~ ~ a ~ a " ~ ~  7 vodni> 
d 4  n n  d 

L W ~ ~ L ~ U ~ P J S P B I I S ~ ~  4.0~10 '  1Wlad ~ 7 8  2.3x10' b 4 R ~ P l f ~ . ~  L ~ o w P @ ~ ~ ~ U ~ W ~ U M E ~ ~  Cytodex I11 I nyli BJ4UY1 

2 9  
2_700 vu. r n K ~ n u r ~ ~ ~ i u i i  microcarrier y n ~ y z l i n ~ ~ l r ~ 6 z ~ a n i z  I ~ P J ~ I w ~ ~ ~ A Z ~ ? U ~ ~ L ~ ~ ~ " L V ; ~ ~ ' U  

d d  n !  dd 9 - 
2 . 3 ~ 1 0 ~  ~wnad x 2 , 7 0 0 4 u . ~  4~~m~~u~1~uimalraikqp1unaviifi"u 6 . 2 ~ 1 0 ~  ~waa w ~ ~ ~ ~ i i u i n n i ~ a ~ a a w Y n ~ s ; 1  

oinmawnslod%pa-%< 8 (3 .5~10'  alraad) 1.77 a i l  ~uaaarmq~;l~snin$o"awduni'awa~n SK-6 Fnoln" 
91 9 s 

Cytodex 111 ~w~mdsaJiuluiflniini~mmaodd 

1 ~ n r ~ l ~ u ~ l a ~ u ~ 1 ~ / 3 u i m a w ~ ~ ~ ~ ~ n ~ i ~ ~ n i s a w i : a d i l ~ a ' 1 1 ~ ~  SK-6 IU r-flask ian: Cytodcx III ~ I J ~ I  

d ? ~ l m a l r a ~ ~ l w l ~ d ~ u d U u  Cytodex I11 ~ u i n n i i % u  T-flask ;nl$ea 8.75 avii rdoduioiniuiw"aupr 

tnicrocamier ~ ~ ~ ~ R ~ ~ R L ~ I ~ L I R ~ L I ? ~ I ~ w F ' ~ ~ ~ ~ J I ~ ~ ~ I  ili'a8nu.r$tadu%dvdnulni~1wi:IaYm SK-6 i 
dl. 9- 

L B ? ~ ~ U U  microcarier ~Wd~~d?u~m!s~ f r~  im'au ~ ~ a ~ ~ z u ~ a s a 1 ~ 1 ~ % ~ n ~ ~ i 6 u i ~ u a ! a 5 " a r  C E ~ S W ~ ~ Y Z Y ~ C ~ Y ~  

~ i ~ u a a r a ~ u n " u ~ u n i ~ w 2 n r i o ~ ~ o z n " n ~ u I o ~ 1 ~ w w ~ ~ ~ a i d ~ ~ 1 l ~ w ~ ~ a " m 7 ~ d u l d  
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d 

Cell Yard microcarrier, Ms. E l m a  Ficld (Australian Youth Ambassador) ~-duumsa~nisdudou?a?~ q@$lu 
4 -  d as d 9s.aawu .trunu-G??iwui ~l~$i i~au;~i luni . ja~uu'aiu~iuaou~ 

a-y 1% tpiYnYF1Pd" 415ai'a"wu'inZu aiaui n"ajInr.tru~ q?si dioTuiuuu~ ~aa:ZuGni q7Gm6.2545. n1.j 

iwuiasauow"uTsn~GaiG1"qfis6~u?5 RT-PCR a a n o n 1 s w " ~ u u 1 ~ ~ ~ G o ~ u 6 s p 1 u w " a i ~ q n s ~ ~ u ~ ~ ~ ~  
a.3 4 a 

RT-PCR iau~uni7i@6ausuu?v~<@~iawizavaa". .jiu4iuni.s?k nis?~uaaaz1Y"wruiasauo.a"~ 

na.i~~~aaa~ilusn"uI~flu~aii~n~Iud~~annYy1~. wdi 67-86. 
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1 f l l W ~ l ~ n ~ 8 9 ~ a ~ ~ 5 5 ~ d ~ ~ w  phase contrast ~ 1 ~ 9 ~ 1 ~ 1 0  400 ~ $ 1  Lbfl~964aad SK-6 L I I ? ~ U U  inicrocai~ier 

nGudia7 

(n) Cytodex 1 12 4 2 1 ~ 9  I~d6l6bjUb"7"U microcarrier I ~ . L ~ W ~ I W U ; ~ ~ P ~ S  
d e  d s  

("u) Cytodex I TUG 3 LliRniOl~lnllw3 microcarrier 

(8) Cell Yard W i 2  %'a1619 ui9~~ai'anl:uu microcon.ier 
u 

d r. 

(9) Cell Yard 7 6 9 1 ~  1364~19 8 TU P d ~ ~ ~ ~ ~ l ' l l ~ ~ ~ 0 5 ~ ~ ~  rnicrocanier 



ad; 2 6 1 i ~ d i ~ f i $ m ~ a ~ 1 ~ 5 p i d ~ ~ ~  phase contrast ~ ~ { S V U ~ U  400 b P ~ 1 1 1 6 1 ~ 9 b ~ a a d  SK-6 ~ i l ? q P I ~ d  microcarrier 

abaz T-flask 

(fi) Cytodex 111 $ 12 $ 2 1 ~ 9  b ~ & i i l ~ 3 ~ d ~ l i l b f l l ~ ~ l p d  microcarrier 

("U Cytodex I11 3 L t l l ~ a d b ~ ~ f t J i l ~ ~ l L ~ . ~ ~ ~ P I l d  microcarrier I ; i R f l l S ~ i ; O l d L a U & i ~  

(n) T-flask 6 12 42~nJs b ~ d ~ ~ d ~ l f l ~ ~ d ~ 1 9  epithelial-like morphology (;fipi5<) 

(9 )  T-flask 7 ~ 4  3 btllilild%flb~U~2611Tpd:I?odi.i~1d~$ld monolayer 
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EIW lnirocarrier 11~@i19q ofii98& 1 ns'alIu bioreactor aaalau T-llask 

?ti i ~ ~ n a a s a ~ v a i & w ~  (wu'-~u:avtd) 

Cytodex I Cytodex III Cell Yard T-flask 



Culture of swine kidney cell line SK-6 on microcarriers 

I 
Noppakrin ~ o o l s i n '  Tawatchai Patchanukool 

Abstract 

The propagation of SK6 cells on three non porous niicrocarriers. Cytodcx 1; Cytodex 111 and Ccll 

Yard, in a 500 ml hioreactor and grown as morrolaycr on T-flask were compared. Thc biorcactor and T-flask 

were inoculated with 35 ml of medium and seeded at 2.5x10~cells/ml. After 8 days, the total nurnber of cclls 

R in the T-flask was 2.5~101 cells comparcd with 3 . 2 ~ 1 0  cells on Cytodex I, an 8 times incrcasc in ccll 

8 
productivity. Similarly, the total cell on Cytodex 111 was 3 . 5 ~ 1 0  cells, an 8.5 tinrcs incrcasc in icll 

productivity. Cell Yard did not support the growth of SK-6 cclls. The rcsult showed that culturc of SK-6 cclls 

on cytodex I and Cytodex I11 microcarrier system not only achieved higher yield than T-flask but also thc 

technical convenience and the ease of scaling up. Nevertheless, the high virus titer and cost-effcctivc 

advantage should be further studied. 

Key words: Swine kidney cell line SK-6, Cell culture. Microcal~ier 

I Bureau of Veterinary Biologics, Pakchong, Nakhorrratchasima 30130 
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~ I ~ G I L ~ X ~ ~ ~ ~ U ~ W I E ~ ~ ~ ~ ~ P ~ T ~ ~ ~ ~ ~ U I W ~  I UW. luv,an;uerin 3 UW. 3 Fpls!~ilsa. $D IGaaainis 
Y 

9 

P ; i i l l ~ 9 a ~ i 3 9 5 : ~ e j : b G ~ " U l i ~  ((primary drying) 20, 25 LbR: 30 7 h 6 U 4  ~ l U d l $ ~  'EI'Fl?J~>:tl: pre~-frcezc 

UIU 4 4761~9 LLR3T'U"firlril drying uiu 6 d a 6 w  avi16'u ado~1Tn~u8ia?a~df i i f l isnsa~aioe1~mais~u"~ 

daYpi (property tesr) w ~ l j i t j 1 u ~ n ~ a n d B J i ~ i u  12.6%, 63.3% ban: 100% AIU~~LTU i i f l 1 ~ ~ 1 ~ f l ~ ~ l n a i ~ ~ ~  

nru~i i !a& 5.os0h, 3.63% am: 3.21% n i d i 6 ~ 1  i i i l isni11?uimYa~flw~iiUdd?~1i~~la5"f l1w' ln"udo 
2.6 

10 50% egg infection dose per dose (EID,,,/dose) b ~ a : ~ l f l l 5 ~ ~ f l B P i ~ ~ l ~ A 9 ~ ~ ~  37°C UlU 7.14 bitlo. 21 71'9d ~ ~ 4 1 ;  

0.m .. d?uimYas'aran'& loz", 10'". 10'~%lD,Jdose, loi2, 1 0 " ~ .  1 0 ' ~  ElD,Jdose, 1 016, 10 hlD,,Jdose wlutil& 

i~~I~afl~n"dn3eda"niudiaf~~pl a$nTnlu~nq3bdv~ja3uan"nYu'~o n?i1J&:wlaia~w 4% I I R C G P I ? ~ J ~ N Y ~ %  
P) l d  d d 18idounii l o 2 % l ~ , j d ~ ~ ~  ~ ~ ~ e d ~ d 5 b b f l S U ~ i l ! d w " ~ d ~ i U I S 6 1 ~ i ~ d 1 " K ~ ~  no S:?JL~~ .LGW~?U~U 30 &%uq v s 1 ~ 8  

s a % i ~ ~ n s ~ e ~ a u n i s ~ i ~ a w " ~ ~ ~ a ~ ~ i ~ i u  40 &%us 



~'anqmiw~dan~mqina& feu-I pox virus ~n i ' axn im~mu ia~d  eliniA~uw~isn8nan"1u 2 gfl,~tXd8 

cutaneous formation aflPm~~Lat4a~~09~?~atXw"a~ra"9afidda", diphtheritic formation r f i " n a % J @ ~ ~ a a ~ t 7 ~ ~ 1 ~  

n i u % u ~ ~ u ~ l n i ~ a ~ u u i n i ~ ~ a ~ : ~ : u u w i u ~ ~  i i l G S ~ ~ ' a i n i ' a ~ ~ ? ~ ~ n " u ~ ~ i ~ a a z ~ ~ ~ u i t X n ~ s l ~ n m a ~ w i n ~ ~ ~ ~ ~ ~  

F J l ~ ' + l l U ' ~ g  (Office International des Epizooties, OIE, 2004b) 

- a d  
nwdyar"wad Sga$uiia~uni'aw3maflvudniuld ai8 w.ff. 2496 %auGi vaccine seed virus Weybridgc 

strain i lnlsw~mL~ua"n~uiiaLw"~u33~auna~bi~~n' (ampule) ~aa3nwgwlJ~luau 40,000 lgfl d8~11; 

~wuia~uuanaa~auuim 5 ua. us'ai 1 ua. w ~ q  w.w. 2541 ~ ~ ~ ; l ~ ~ ~ ~ ~ l ~ ~ s ~ a " f l ~ p d a " ~ a " ~ n ~ w ~ a w " ~ ~ - ~ a " ~ ~  
2 2  ,,, 

a"Pl~lanl~XJl'A3~1~ good manufacturing practice (GMP) a a a " , ~ u l ~ 8 ~ n l 3 ~ ? m a G ~ 9 ~ ~ a ~ 9 t l n ~ a ~ ~ ~ ~ l  
d d  i 

aaGsgau.uan.uuia 3 ua. W;8u;qin?8q~n-d~dn3up1anua.u"8s~uq 8 1 ~ ? ~ 1 6 ~ 7 ~ U l d l ~  3 un. ni3tlGnau 

6~~~iulwbiaiu i~nw~wa'nGul~waiu~Gm~au~qa"nGu~miuld ~ q ~ u i o ~ a d ~ u u . u u i n p I ' a ~ ~ . u u ~ a " n ~ t ~  
d dmiulri aqu.uamvuimusxg 3 un. aw"oanui~nwa"mluT'a~~iulw~i~ 

n i s i i aa f i sa~~ .uuaun1ss :~wu~1~~~~~~1 'anzn1ua"uu~~G~ lGnn iua~u~~  n iu l&n iwnaiu~ui  

1wu-1: f luTau~~~iuain iedz.u8~awnaw?8~un~i~~ni~~zaw"~ (sublimation) abPi~bqu 3 :umoPd (Hcto-holtcn 

Industrial Group, 1998) ~ 8 3 3 : ~ ~ 3 n i l ~ ~ a l 5 ~ ~ ~ 1 ~ d 6 ~ d d . u " 9  (pre-freeze) i q U ~ ; ~ b 6 e d { ~  (-40'' C) Din 
9, A d  

ni-sa'u~an'PrGanuip1aue~~mlu6m~ini~am 0.1-2" c &uiG .ua~aa~~$1i i lza4w~nlu~anavei imlw$pi i  
m - 9 

aW"hqiis~wiiqTuaa~a (lattice) lw$aia,-nzmani8nis1:aGm aaaz3:u,-$flBsni3>:avR;umei (primary 
, . 

drying) ~ 8 n i ~ ~ f i n a i u ~ 0 ~ ~ ~ a " m ~ ~ i u a a . u " ~ ~ u d ? u i f l ~ ~ ~ ~ ~ $ i ~ a " n ~ a i u a a ~ ~ ~ : u n u ~ u ? ~ ~ ~ u ~ a i i i ~ w " a n " m n i 9  
Y ,  

a ~ a l ~ ~ l ~ ~ ~ n ~ l ~ n ' ~ ~ L ~ ~ 1 ~ f l ~  dau.j:u:$muni'a'a:Lw"m~uamw"iu (final drying) znrll'afhu"m~l$o%lu 

'ltNdn7 (crystallic bounded water) 88na$wun ~unou$~naiu~ in"~ i8na iu iu .u89a"R~u z?In123~&' 

4u iu  isq:a~nni'as-zi$a.unqil in~~u~n~u (wiu, 2539) 
L 1 . 4  nisi iraGsa'nGuGaniaaGn~~n:a'n~uwa~mau~i~an~~~a~i~lu ln~qu'a3pd?uim'a I ua. luvam 

w i n  3 ua. l4aaaiiiaaGq3au 30 i a ~ u d  aaeisa~u3zuziiaw"fli3a~niuaiuaaGq 4 ia luq ' a z u x z ~ m i u l u  

20 i a i uq  aan:s:u:3:a3m~uqa~iu 6 i a iuq  $sdaudsznouu~qai$vn1~niiu.unJ$snoqa'n.iiurn"l~i 
4 ii 

allantoic fluid .u-d4a%i!fi% La ia r~8n~n~u .u8~ in~u~miu~r iL~u  chorioallantoic me~nbrancs (CAM) %9@99 

G l ~ l l  homogenize phosphate buffered saline (PBS) 91flIfPd centrifuge 1 G n f l P l ~ 8 ~  a 4 t h ~ a f l ~ g ~  
antigen awdnlm~uudautlaua'n~u zsi~aiuaamniiqvin~auwaua"nGuarnqvGaaa~n n"sefuiounisw~w 

8 -  d 

~nGu3mi~llfiluuam.uuin 3 ua. ~~~~~im~i inwi~:uzaanin i~ i i~a4'~f i~u~w"~l i lGan"mni~a8uwiua! .na~1~e~ 

g ~ d ~ z ~ ~ ~ ~ ~ ~ n i s w m n ~ s ~ a ~ ~ n i ~ n ~ ' a a a n ~ u i i a a ~ ~ ~ ~ w ~ ~ i ~ u ~ ~ n i ~ w ~ m a " n ~ u ~ m i w ~ ~ i ~ 8 ~ ~ ~ i !  
d . 4  1 0 9  

van 3 un. d?uim I ua. niulu%~~~iuwaPma"nGuar"m7*Yn 8iw?uw~ma'nGu~miuid~~sn~ud~a"maav~~ 1m 

UlPlT$lU (ASEAN Secretariat, 1998; OIE, 2004b) 



4 
Dl%&6l%UU fowl pox antigen 

~ l ? d ? f i ~ f l d R B F l b &  (specific pathogen free, SPF) Bl! 11-12 7~ Glnl~<P' sced fowl pox vinls ~$1 

1~ mificial air sac (OIE, 2004b) O I ~ ~ U ~ ~ ~ I T ~ ~ ~ M H ~ B J ~  3 7 ' ~  naiuiu 66-70 % FlsU 24 &%us dosaLa&<@ 

?.u'@llU8Bnvlna"w ounlu 5 Tu ~ s i i ? . u ' i ! n ~ n $ ~ i l i ~ L ~ u  CAM LL~:w~flBU sterility ii8u~lbl18ld1~aZl~Um 
Y 4 d 
mau homogenizer Cl1l9J centrifuge aaunda~~lmi~~du alitigen UIPIR~~BU sterility 

nimau%Gu 

ereuTnt?ud?slims 900 am. ~ ~ u G I  antigen ~f l~ fk  stabilizer (0.3% polyvinylpyrolidone bLa& 10% 

lactose) Iu~wsidau 1:1Fnud?ums ~ndJu$i~nGuwf~uu-as? oinkuaa~isrndJu 3 i a u ~  a: 300 un. Siw?u 

fliaa;~ 1~saanTxJi1~T:uzaaai~z~~"m4ufiu 20,25 Lrnz 30 

ni-dnrs%pTmGw 
d d 9  IGvam 3 ua.itjium3iia88g~uwTermau autoclave ignawQ5 1 2 1 " ~  a8uraai 15 111; aiia~inisus~g 

7nGransvamaz 1 ua. ,wf~sl~fi~nuisadwniiaa;q u7TYn!sa: 3m van 53sl 3 I W ~ ~ ~ ~ U ~ ~ + B ~ > ~ ~ ~ L W " ~ L L ~ A ~ I I I ~ L L ~ I U  

9 - 4  
nimiiaawsaplvu 

~ ~ a n ? n s ~ i a a ~ s ' v i i a a ~ s ~ n ~ u  3 nfa 20,25 m f i o  4 2 1 ~ 9  

18ld%d?lltl3~i 1; 2 aaaz 3 n i s l i i h  yil%dsaan~s~i~:er: pre-freeze uied 4 &%ud ~kazS&U: final drying 

uiu G &%us aiii7u 

niswna~nrTmGu 
w 

9 

I .  n i~nsaoaro~~n lau~1m6a1~ l  %nun.lss<nwsu-a~oa"nt?ti1~,tivamg8dbia$8~L$ua~I1 (cakz) 

q d ~ l s ~ ~ l ~ f l x J 8 m l x J x J 1 @ l ~ ~ l e i  ASEAN Seerctariat (1998) 
w d 

2. ni~p.infl8n~mid?slianaix1~~~Tmu Kml Fischer's method bm~~nsZZ j?~ iana i~ .a "u I~ ja5~  4% 

F l l % J U l ~ T ~ l l d  CouncilofE~irope (2005b) 

3 ~@flBuwld?blla?a?61bmu titration t e c h n i s u e - ~ ~ u ~ o s ~ d ? % 1 1 n a ~ a ~ f l ? b ; u " 8 ~ ~ 1 1  1 0 ' " ~ 1 ~ , d d o s c  

G l l ~ ~ I @ l T g l P I  Council of Europe (2005a) 

4. M ~ ~ ~ P J ~ J w I ~ ~ I w ~ s ~ ~ u ~ ~ ~ " ~ ~ ~  (stability) v n s ~ n ~ u Z a u n i T a $ u ~ n t ? u i ~ n i w ~ ~  3 7 " ~  (OLE, Z O ( U ~ ~  

ulu 7, 14 aka: 21 ?W ' u a ~ a ~ i a i 1 m i d ~ a ~ i 6 ~ 1 a ? ~ F m u  titration technique 

ni.j~uiYaadw%& 

~sln"a~ei i~r i i l3  'idsa~n~slc~ 8 x 5  vana~~n~i~dwna(ouw~d?slimnaisldueaala-d?u~~na"~a~~ 

8eiisoz 10 van daGn 15 .uaN ~i ldmma~zrwina iuns~av~q~nGu 

I~eto-ho~ten,  Germany 
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-a w - - a d  
g u a u u w n a l p l  ~ ~ u ~ s u w u p r w u a p l u u i w ~ ~ u d i ~ ~ u o a a " n ~ u i i a a ~ s ~ n ~ ~ ~ ~ i w n m s w ~ a o 4 o d l 8 i i i u  - -a ~im~~iw~~aYaniswsaoaceu.UY~%u~ios~~~uLlm 

niswwnouwinaiudu w u ~ l i n i s ~ ~ a a n i s z a ~ R E u ~ u u i u d u i i ~ ~ ~ n . i i u ~ n a i u d u ~ e , a a a ~ u  
v .  B Y  

1 ~ 7 i a n ~ u i ' E r a a i ~ z a ~ ~  25 ia14~a i na iuduan i a  3.63% a t a x 0  4 2 1 ~ s  Bnaiu.iiuaw'iu 3.2194 r,~aw~sacos 
9 

lp l saansuZn-nu~ui ina ' i  4% ej~umwsziu (ASEAN Secretariat, 1998) ~ ~ i l d s a a n ~ u ~ l ~ 5 ~ : ~ : ~ ~ w ~ u ~ u  

20 i a rua  a ~ n a i u i u a w i u  5.08% ~ ; e j ~ ~ ~ ~ ~ ~ ~ ~ ~  ~ d 8 ~ Q l n ~ ~ u ~ ~ u s n ~ ~ ~ w l E l E l ~ r i ~ ~ n L ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  
d .u'uniidauwacuTnQu~anina~n~~a:a'n1ri~a~~au~nrau~~~o%u~~~~duu~a~waalac.asa:i:rd~4ion-di 

m i n ~ n o ~ l w i p l ? u i n s l a ? a  w u h  Sn$ud i t&~~d~f s  3 n i u  ~pl?uisulafar~s~uariin"ea go 10'" 

EID,,/dose ~ 6 8 9 0 l n ~ ~ ~ ~ n ~ ~ $ R b ~ 0 2 n " ~  L ~ ~ ~ ~ ~ Z Z I ~ R R ~ L I ~ ~ ~ U ~ ~ ~ ~ V D ~ ~ ~ ~ G U ~ ~ ~ ~ ~ ~ ~ U ~ ~ ~ U ~ ~ ~ ~ ~ ~ ~ ~  

3 7 ' ~  (OIE, 2004a) u lu  7; 14 aaa: 21 Su a~~aGi'lPI~id?msulain w u ~ i n i a w f d a ~ u f n u i u i u  7 a'u a'nlu 

~fiiaadsIwu?~s:a:s,-adn~u$u 20, 25 L L R P  30 &lus  o : id?u ina l a in~ra~u ln6~~u~n"udo  I O ~ ' ~ ' ,  10" 
$ 4  d 

1Kl: 10"'~ EID,,Jdosebb~I~OLnu'ldl~ 14 Tu 11?~lbld?a~naia& 1 0 ~ ~ ,  loiYb ~ b a ~ 1 0 ' ~  EID!ddose miuAi~Yu LLnZ 

a4n~uiu 21 a"u Z d ~ u i s u ? a i n a ~ i u  10~.!~, 1 0 ' ' ~  aanz 1 0 ~ ~ ~  EIU,,/dose niuii{'u v ~ u ~ l j i s ~ o m a i ~ u r n i  

s:a~wtu$u~naiuduw"u~n"unaiun~~au8sa"n~uiibb~q1wu~n~ui~~aaaiuius:~d?ul~~ainamas 

u i n n i i  
9 pl 

I , A  m ~ $ n u i n i s i w v i i  ld.iaan~u~ii~aw"s~a.wui:nurosni~w~wa"n~u3wi~lnauou~~~~a~ 3 ua.  
9 24 p l 7 u i ~ ~  I ~ 0 .  n i ~ I u I ~ s q i u w ~ m 7 Y n l u ~ m ~ 3 n  ~ e l ~ x s r n s u i i a r w s w u ~ : u ~ i i % ~ m ~ n ~ a i u a ~ u a a ~ s  

4 9- d 

4 4 2 1 ~ s  5:umisx"~mtu;u 30 421u9 ~aazs:u:sab~9a$u~wh 6 4 a ~ s j s  5381 40 4a1~14 cns i i~~anol lu  

Ggnraiu~~da1~~a~un"e,u~~nai6ianue,~naiu~u~e,sn~i  4 ~ W w i u u i ~ s ~ i u  Gd?uina?aiar;u~uaan: 

n a i u n s ~ a i ? s u w ~ ~  37.c raiu 7 Tu~jiuansund%liw~~iu~u~u 

vovsugtu aw.q .o i f  ws"w6ioity aw.q. nsraGwiiqGua u.aw. w ~ i 7 a  & ~ i u i  u i u p l - j z g ~ n ~  - d d  4- * a  

nnwu aaazuisoia ois.iwu wwiaquaqa Tau~~a$iP.idi$wdauw~ma"wGu~Riulri ~daou i sga 'nGu  aaa: 
Y p/ 

~~daunwacougnani~~a'nGusiw~i~n~npiiu~lw"naiuiau11"o aaaoaiJuaryumswwaoqnCsG 

~ 1 o  9 9 u L n l ~  2539. n i ' j i ~ a ~ X s .  ~ona i . i a~~~a6wi~1uwi9~~ ln1 iv0sn~9~~n~a~f ldFY1"  aa'u$ 2. w;l 3 10-331. 

ASEAN Sccrctariat. 1998. General requirements for vcterinary vaccines. In: Manual of ASEAN Standards h r  

Animal Vaccines,  edition. Jakarta, Indonesia. p. 112. 
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Freeze-drying of fowl pox vaccine in 3 ml vials 

I 
Surapat ~aohawanich' Anan Thaopech 

Abstract 

An experiment on three freeze-drying programs of fowl pox vaccine filled in 3 ml bottles by varylng 

the primary drying's time to 20, 25 and 30 hours with pre-freeze time of 4 hours and final drying time of 6 

hours was carried out. The percentage of finished vaccinc that passed property test was 12.6. 63.3 and 100, 

respectively; moisture test was 5.08, 3.63 and 3.21, respectively. Virus titration of thrce programs was equal at 

2 6 
10 50941 egg infection dose per dose (EID,,/dosej. Stability test in 37'C on day 7, 14 and 21 was 102'02, 10"). 

10' " EID,/dose, 1OZ2, 10 '~ ' ;  10' " ~ ~ ~ , d d o s e .  lo2". I O ' . ~ ,  10'~' EIDjo/dose respectively. 

Key words: Fowl pox vaccine, Freeze-drying, 3 ml vials 

I 
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nn~i~~Ya~~niw~, 'v~~a ' f lGuniw1~n~~ndiua ' id  5 79 n6'gn.j~~g~au~n5~g*uuin 0.2 ' I~F~~UIL~:  
0.45 "iunsou 1nu~ l~~ i f l~~n1a?f la "~1$uu i~unnn:n~u~~un~~~~~axn id?u16~~1a~f l i i n~d  na"9nnn:nil~i 

~aa-nsisn5~.ai 0.2 arazo.45 Iumnea w ~ l ~ i n ~ ~ u i m ~ . a ~ ~ ! w i u a v i ~ ~ p l  6.23, 6.16, 4.84 rast"5.7 log j0'X8 

tissue culture infective dosc (TCID,,) ioun. n i u i i ~ l .  $ d f m n 7 8 d  0.45 IaJF15ou rild~aJibu~7?2i~~fjh 

~nslin"uins~iumsw~n (Igifi~un<i 5.7 log TCID,,lmI) 



d A 
a'wGwniw%snadwnH~mlmunsardga'na"a3u~n$ula?aia~oa~u aiansu Jansen ~ G f i  %-;XRL%PJ~ 

a - 4  * '1' 

fliswamawvuo:awl:,iud~aia~u chicken embryo fibroblast ( c m )  iawI:ou!iu~uvaWawi:aiusaqaila~~a 

a3uaaai 2 5 ' ~  o u a h  cytopathic effect (CPF,) !8u1a?ai~Wu?~aaiaa~qa~dan:niu!audiadoniw~1i PJIm571Ll 

d?aJlsialaiaiV~~9in~~lniw1snl~W~la~o~di~ivun?? $os?dG8vflii 5.5 log 50% tissue culture infective 
9 

d P 4  
dose (TClI),,)lrnl ~ 7 " 3  3.5 log TClD,,/dose ( ~ ' ~ ~ H a ~ % a ~ s i a C M d ,  2530) 6'191'?~ldlfld0fl?fl?~fi8u 

wai~ai!m5?aavn~riiir~ua'nluiadsdia$o~d d 1 ~ f 4 f i ~ ~ p l ~ ~ f l l ~ ~ ~ f l ~ $ ~ ~ $ t ~ l ~ f ~ ~ d ? U l ~ ~ ~ ~ ~ ~ 8 ~ ? ~ ~ ~ ~  

4 
w 

fl{l 5.7 log TCID,,lmI ~ ~ ~ d f l l ~ ! ~ l d a ? a i ? ~  CEF $09%4V'2WIWl:!~U9!1Rad V W l W  225 c ~ ( ~ . ~ Q I ~ ~ I ~ R Y ~ R Y  
sl sl 

Y a  v d s a i ~ ~  200 mfi ~iiilvu~umouxri~!in:1$aaaluiuiTonin~s:l;iil~!flisdua3oua~o~a~unib~u~~ XI 
s 

ai~uiso~s~sdi~~~wa'n$utiouQio,iln"Gn~lX~d~uisia?~iarlsidau~i~ 5.7 log TCID,dml 1?i~9800-41 
9- d 

~ l f 3 p l ~ ~ ~ U l w ~ ~ l U ~ l ~ : ~ ~ p l ~ l ~ ~ ~ ! ~ ~ s l d ? d  

g w ~ s - a s n 4 u a s f l ~ s p . ~ n a o s w f s ~ a d a f l s o s d i a i ~ ~ w i w ~ u f l i w ~ s n a ~ w ~ a u ~ n s o s v ~ ~ ~  0.2 Iunsou  
l r  r a  

LLRfl.45 ?o,n'aou a a ~ a v ~ d ? ~ n ~ ~ a i a i a d o ~ f l ~ l i ~ ~ i ~ ~ ~ ~ s o i n n s ~ d ~ ! a " a f l i u ~ s n ~ i ~ ~ ~ ~ ~ ~ w a n ~ ~ u d i a ~ o ~ d  

?6w4a%i 

Qian"aw~m70anivab~a19~ 

Qiuau 5 yn ?FIR: 1,500 U R .  8ul$wflw:noui 1,000 s8~1:ui; uiu 10 UI; afiudauln arPisa$ra 

~ a s d a u  nso~lneiapl?osnsosa!u~lns:fiiu v u i n  293 war. ~ u i w ~ f l s o s  0.2 aiaz 0.45 luwsou !fiu<aoei~s 

a"PIGuaada:q~ds:no'i~dau fiou$uwfln:nou wcYsdumflw:flau illuvi'sflsos&au 0.45 lunsau aaa:niu~KYs 

flsosgau 0.2 Iunsou ai;d -40 oc 

nimid7uiw3aYri 
I 9 

Qi~aaeii~Qiaibow~w3u41uauw's~~m 20 daudis f i in i s lw~wsn~au~~  ten-fold dilution 10- '-10~~ . I 

aabaawi:as~u'Z~Fns!wap1 96 wqo, G a i v d  CEF uiaai% 3 a'u oifl$uawi:~u$ 5% CO, incubator 37' C 

U l u  S a'U i1uHanisan"W CPE iiuatuwid?8naala?ai (Reed and Muench, 1938) 

~ ~ a ~ r n 3 ' w l ~ n i ~ % s n ~ w ~ i u m  5 y ~  i i d ? ~ i s i a Y ~ i a i  5.7-6.55 log TCID,,lml a ~ i u 6 . 2 3  log TClD5,1mI 

vri'sduw:noui 1,000 s a u i u i i  u i u  10 u i ~  i i d ? ~ i r n ~ a ~ a i a ~ i ~  6.16 log TClD,,iml wt~snsns i  0.45 
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b J F l j v l ~  ~irJ3uimYaiacan~er 5.87 log TCID,,lml n R R 9 b Q i u  0.3 log TCID,,lml LLR:&Sn50d; 0.2 Y l l ~ 5 0 ~ d  

d ,d?u i t~ ' l a ? f l an~u  4.84 log TCID,,iml anadaniu 1.34 log TCID,,/rnl a d o a d ~ 8 U a ~ 8 P I ~ u i l f l ~ ~ B n ~ ~ 1 ~ u  

f;oun5oq ~ l b l ~ 1 5 1 9 i  I 

~,tr~onTnGun1~1sna3~8umnwznaui 1.000 .jnuiuG l o  ea7; $qnis~unilw:n.~uo:~i~mnin 

a~ulia6rra:~mfi,5ni5~~tu~1odfi5m,wfifi'j0a i~d~u~6~~~la?tla,a~unsiswfim~nr~uoi'l1i~~mni~~nl~lG~ansu 

~ ~ u ~ U ~ l n ~ : f i o U  aanzadofi1ndi 0.45 lun'sou i id ' ;u i tu la?aiavawaq~Rua~+8 0.3 Iog TCIDl,,iml bldz 

2 ~ R i i 7 d ? ~ 1 0 1 ' i 3 i R a m a 9 u ~ n ~ g  0.5 log TClD,,hnl ? a ~ R n l W ~ > n l $ f l t I $ ~  family Herpesvirid~irre 

~ ~ u d a ~ d a a ~ a a ~ n i n ~ l a i a c o : i 1 8 u t j i ~ u ~ n n i q  102-200 u l luauw5 (0.102-o.20Uiuw~ou) (G?aqu$aan: 

d 4 % '  
BW:, 2540) Sandhu and Leibovitz (1997) ~ d u i i ~ a ~ R n i w ~ ~ f l a d n u ~ t l u i i q u u " n a 1  126-129 U ~ % U ~ U W Z  

(0.126-0.129'~unsou) aan~~o~rnn~1n~w"~n i j adud i~u ina i~  156-384 ui%uauw5 (0.156-0.384 Ya~nsnel) 

~ l ~ ~ i s n a i o i f i v u 1 n ~ a ~ t l ~ a ~ a ~ i u , s n i i u n ~ z m ~ w f i 5 o q i  0.45 7uns01i ~ 6 a ~ n v : i q n u m  t iaun iTnsm4 

0.2 ? l J f l 7 8 ~  d ? r ~ l t u ' l a ~ f l 9 : 8 R ~ 9 1 ~ $ 0  1.34 log TCID,,/ml ~ s ~ R ~ R ~ ~ D S ~ U Y I U ~ R ' ~ ~ ~ B ~ O : S Y ~ ~ ~ ~ ' ~ U ~ "  

.uulman$nii 0.2 ' h J n 1 8 ~  ~Jaia(1ui5n~jiu~fi50q~IdY6 0 e i i ~ ~ 1 ~ m i u ~ ~ ~ ~ n w i 9 d a 1 d o 1 ~ ~ i l ~ ~ l i 1 1 d a u  

~ ~ ~ ~ l ~ l ~ 5 v l 9 ~ ~ 5 l ~ l f i 5 : ~ 1 ~ f i 5 0 9 ~ % ~ f i 5 0 9 ~ ~ ~ ~ ~ B ~ ~ l ~ f i ~ ~ ~ l i ~ 7 ~ b ~ ~ O ~ ~ ~ ~ ~ l 5 ~ $ ~ ~ ~ ~ l i l l ~ ~ ~ ~ Y % ~ ~ t l  

(Ver et ol., 1968) ~ i ~ 5 y ~ ~ ~ ~ i ~ ~ ~ ~ t l S i ~ 9 a " n ~ Q ~ d f i i 1 ~ b ~ ~ ~ ~ ~ ~ l b ~ 9 i d ~ l ~ b ~ ~ ~ 6 ~ ~ ~ d ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ l  
Y Y 

5.5 log TCID,,/mI n ? ~  3.5 log TCID,,ldose (FJuit. ls~%'Jftund, 2530) ~ q ~ ~ u G i a i ~ ~ o ~ T n G u f ; o u ~ u z  

wfluara~?oavo;boa~d?uini?a5"~a~,nnii 5.5 log TCIDI,;rnl $aqiuw~wa;rl~uniw~'sn~dm?d~inea~i 

d?uitu?aYtl&'os?ajdnufiii 5.7 log T C I D ~ ~ I *  o : b $ u % d h ~ ~ ~ d n ~ o d ~ w u i w  0.4, ?un.jou i i d ? ~ i t l b ~ l a ? t l a ~ ~ u  

5.87 logTCID,;nll ~ ~ ~ ~ l f i ~ l l d w " i i i W M R  ~an:bd~f~~vlqd 0.2 % ~ ~ 5 v l u  d 7 ~ 1 ? u l t l l ~ 3 ? t ~ ~ + t 1 4 . 8 4  log TCID,,,/mI 

~ i f i ~ ~ d i d ~ u i a ~ Y a i t l d ~ ~ u ~ ~ ~ ~ ? ' n ~ u f i i ~ ~ ~ n a d n Y n " ~ i w u m ' i a "  

n - 1 ~ 4 f i w i ~ ~ ~ ~ m ~ 1 ~ ~ ~ u i i ~ i u ~ ~ n % ~ f i f i 1 5 ~ u ~ n ~ m f i ~ ~ ~ a ~ o a m f i i f i a ~ ~ & % u f i ~ : u a u n i ~ w ~ ~ T n ~ u  
d 0 % '  9 fiiv~bnadm I R  ~ a u f i i ~ f i ~ o ~ ~ i f l ~ o n ~ n ~ u f i ~ ~ t ~ ~ ~ n a 8 ~ ~ a u ~ ~ ~ o ~ ~ u ~ ~  0.45 ?urnsou ~d';uina?as"nw$u 

Y Y 

afitwduins$iu a a ~ ~ ~ n i u i ~ n ~ a u i l ~ n i ~ d u ~ o u ~ ~ o a d u n ~ d u ~ d  aail:fii.jfis8qivtdi~ 0.2 Yun1ou~iui5f l  
u 

43unwfiisdraa$auL$nLLEinidu1n"afi"oukqnuwua"i ~ u ~ n v d i l i t l u i  (Mckane and Kandel, 1996) L L ~ O " ;  

m'i ' laiac~ifiiia~iw~giu~iiinua 



w"laI%h"y~?wuz vFauw n i q v  qyfm a?8saqasiv ara:ani ?kuznmnif-a. 2540. nis~iaaunL~a?a. 

Iaya'iwui ~ u ~ n f d  2. ~ > a ~ n l i ~ n ~ > r r ~ u .  nyawwr. w ~ i  2.1-2.9. 
d a d  ~ ~ ~ ~ ~ m % a n " s l ~ n " .  2530. u i m ~ ~ i u ~ i q n ~ i i i w u ~ v o ~ ~ n ~ u n i w ~ s n ~ ~ n ~ ~ n ~ i a ~ w " ~  (Minimurn rcqnire~nents 

r d  pi 

for duck plague vaccine, freeze dried), il09fl%&6tuinan" ii5~dqaim'J. WUl  1-3. 
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The virus titers of duck plague vaccine after 

filtration with 0.2 pm and 0.45 pm membrane filters 

Tawatchai ~atchanukool' Kunya suvintarakoml 

Abstract 

Five batches of duck plague vaccinc were studied for virus titers after filtration with two difl'crcnt 

porc-size membrane filters, 0.2 pm and 0.45 pm. The harvestcd vaccinc viruscs were centrifuged. 1-hc 

supernatant was filtrated with, 0.2 pm and 0.45 pm membrane filters separately and dctennincd for virus titers 

at each step. It was found that avcragc virus titers of stock vaccine V ~ N S ~ S  before and after centrifugation werc 

6.23 and 6.16 log 50% tissue culture infective dose (TCID,,)lml, respectively. Aftcr passing through 0.2 pin 

and 0.45 pm membrane filters, average virus titers were 4.84 and 5.87 log TCID,,lmI, respectively. This 

indicatcd that the filtration using 0.45 pm membrane filter resulted vaccine viruses at thc amount of rnini~nuln 

standard rcquirement (at least 5.7 log TCID,,lmI). I-Iowever, it was unable to reduce bacterial contamination 

of the vaccine. 

Key words: Duck plague vaccine, Virus titer. Filtration 

-- - 
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~ l f l ~ 7 ~ f l ~ n d 3 ~ ~ l l ~ a 7 ~ ~ V ~ 9 a " ~ ~ ~ f l l ~ ~ ~ 3 ~ h ~ ~ ~ ~ ~ ~ i 5 ~ ~ a " ~ ~ ~ V ~ 1 ~  0.5 lln./lgfl ~ d ~ r J U ~ ~ ~ l l ~ 7 ~  

A 
V U l R  1 XJa.1lhv.fl ~4aaia~.uul@~d~uim?a5' f l~ai$ouf l i i  10"5 50% tissue culture infective dose (TCID,,)ldose 1l-1 

a$~vYu$n i~a~nua~~& ~ i ~ n i ~ ~ ~ 5 n ~ u n ~ ~ i G ~ a n i n a i ~ ~ ~ ~ ~ ~ m ~ ~ u ~ i ~ C ~ a ~ ~ ] w " ~ w " u l u w u i ~ ' ~ ~ ~ i ~ i i  10' 
d d m  

50% duck lethal dose (DLD,,) dF]%;fl ltdyfll a iBu8i f lL~nta i  1 ~96i%lUi 12 L ~ ~ P I % ~ P J ~ ; ~ ~ U Z ~ L ~ B G ~ ~ ~ Y P I L W ~ D  
* 

a pl ,d d d a  
m ~ a e p i i i i s z ~ u a a o u ~ u o ~ ~ a u a ~  viru., neutraliwtion w ~ i i ~ d n ~ . 1 n m ~ n G u w " q a n ~ f l ~ u I G n a i u ~ u F ~ n  90-100'X, 

d7t i i iLn~uT"uaaou~uBGlwi$Rn~uC@5n~u$dainsn~u~~;~ 4-7.5 log, i ' q i f u n i ~ i 4 5 ' n ~ u w t ~ i ~  

0.5 ua.lF& '61~flaiu$u~~ni~8jaamni1~n"u1#a'n~u"uui@ 1 u ~ . i % ~ n  
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9 .  
H P P  - dd 

% 4 ~ l f l l ~ % 7 ~ l l ~ ~  (duck plague W ~ B  duck virus enteritis) ~ ~ u l x n ~ ~ a 1 1 ~ w u n a i u d i n " ~  ~ ~ f l ~ l , ~ l j f l  

dd dl 
El7:ga ah w'lu WaZwda" aGnoina3oaansd~la?a (Smdhu and Leibovitz, 1997) %nlInl:ailwl:;o gflls 

s:Pnmoeiissamafao:raaimsoimswa~oin~biuaiB ds:uiaa 3 - 3 TU i ~ w ~ ~ o ? n i j e j o l - i a ~ o ~ ~ a q o o i s ~ a ~  

6% ~&~oiwis n s : ~ i u i ~  ~ m n i s m i s d s ~ i w  n5aaaais %~no$? iG~~?d 1 - 3 a"ufinu40rwio 

w i o  78-100 D/, %sn~:uiw~u~s:awn'Imonfsaa~nadn~ w.n. 2519 (ilm$o, 2529) 
d 2 

a"m~umw%~nadw~~n~ud~dwa"wa"~~ rdua"n4u'Ia?~~nafiri aiawsra Jansen nGm?.aT;aaon+ I;illar'r' 
A d  

ussgluramqqyin i~  vantl: 200 I d a  ~~~dur ln .n~min1~?da3ubuns iudoadm~' lb?n~in lu  (tju6 
pl-. 4 w E w ? a h & ,  2530) n i s I nan~un iw~sna~mozwau~~~u  1 vam ~u&e.la:aiu (o.xs0h N N ~ C I ~  200 un. ZR 

a{inil"iuaifoi7aa: 1 ua. aad9~nludwi~nwnio.nGml$~mahndiuaBi]a~os 0.5 ua. adua'wiuq1osn3~~d~dwa" 
9 

gn Tf l~~G~f l la ib~ i la?f~miu iaa~fi'u~u~sa~nmiu ( ~ O S W ~ R ? ~ ~ S ~ ~ U & ,  2543) 5nGu~iniisds:awil~i 1 h d  %h 

lsnl ian ara~a"m7ubsnna"nwdiuau ~ ~ a d t r a a u a ~ i s f l i ~ l ~ a " n G ~ ~ n ~ 1 w b ~ i l ~ d m 6 ~ u i m  0.5 ua. ~idiuadiuaw 
war 4 

fll3~.na~~~u~wtlnn81a"niu I ?law t % ~ i o i a z a i e  l oo  ua. ~~~a.u"inbiua~fnaar 0.5 ua. %mu?~d?~1i~aYa?i7 
d s d Tnludeb~ai aW'iKuuic-1sgi~Zo1dw"non1i lo" TCID,, (guunac-1vaE6~nd: 2530) aabads:iimSnin?ii 

9 

aawn~ls~innis~mbauvuiw 1 ua.iF$a o : ~ d s ~ a " w ~ n a ~ ~ n l 5 ~ ~ d t 1 y u n i 7 ~ ~ w d l o l a ~ a 1 u  n isu j jq  

av7aasqsiu .rr:wandnmsvuais nisergm aaa:msIGsiu 

umds~as~vosniswnaes% aw"o~n~ inaad iuu~~uun i s~~Tn~un~~~b~ma~m~~~snsudp i z r ' ~a *~ .u " i  

n61uado bdaia: 0.5 ua. a~a: 1 ua. i%ld?uisu?a?aKu aida8n~ipJsz~3w~niwG.;~naiu~s~'i jn~~a:jz~u 

~i7$u%uiw 12 iSiau 



s4 
am115 

1. aaEi~a$mwmaa~ P J F J ~ ~ $ U  3 nq'u $8 

ngu; 1 tima'nGuniwIsna$m vuim I ua.i(a iaiuau 120 {a 

ntud 2 ~ W ~ P ~ G U ~ W I S P I L ~ R  vuim 0.5 ua.iga {luau 120 {a 
9 

H s 

niu i i  3 n$u~au!u WR~VJULTPJWM iaiuau 60 {a 
9- d 

2. i i i~ l~anvumwI~na$m 

2.1 wuim 1 ua. : a:aiu~nGu 1 van Zau<iuia:aiu 1 vam (200 ua.) wdma4in$iu!~nL~lnn~~i~ I 

ynga Can; 1 ua. 

2.2 wuin 0.5 ua. : a:btiu?ntiu 1 van &au<iuibt:aiu l o o  un. ~ma;u~in8iua~~r2nnzibi~ 2 ynKa 

(an: 0.5 un. 

3. ni-dwid~-i?n?snwa'mGu 
d 4 4  

3.1 ~ 1 ~ 3 1 ~ ~ ~ ~ 3 ~ ~ R U f l 1 3 w d R ~ ~ F J w " ~ n ' U  (FJuuw~wT~E~U~~, 2530) 

~rEisa$moinfliu$l aaa: 2 n g u a ~ o  ii ~ F J R ? ~  iaamfiu~na~lqu n!qa" 52 GiULZICmG~G'u~ui~ 

1 0 ~ ~ ~ ~ , d r n l  &a- I un. L$ifl$iuriB sliuw~dtima"n.iiuuiu 1-12 an"nu wflan"nu2au 12 R f d  ~uw"n~PJIp 

3.2 ni5wl3;6unala~$ub5n 
d d d Y  

a~i:a~~ma$naw~~~n~v~ui;~~u~na"nGuniwT5na~m iLa:~inu~mL$nw"Mn'u>~nan"au ~ d ~ ~ w i i i 5 : % ~  
a Y 94 d t a -  a 

~ L B u ~ Y P J F ~ R ~ u ~ ~  virus neulmlization (VN) (uYu~5 aanmt~:, 2544) 1 ~ f J f l l 7 ~ 1 . ! ~ 5 ~ 1 > ~ ~ ~ t d ~ ~ ~  56' C b b &  

d d 9 

LflUw -40' C 6 l G ? ~ ~ ~ i b t : ~ a ~ ~ i ~ d ? ~ i ~ 1 5  50 l ~ b ~ 5 a ' ~ 5  a~ ia~n~ id !~uu  ser ia l  two-fold dilution Za~Glrn 

awi-a~udavnAw"ld~G:ud?uim~ so 'luln-sa"m5 1,iroitniwi:a$udlan6Lauu 96 rrqu & a r i  1:2 s?d 1:256 
9 

oinGua~u?a~ma'nGuniwI~~a2nacim51~ Jnnsetl vuim 100 TCIDj, so YulnsSn3 lea-i~nrrquv~~G?'G 
.,dl i d - -  d 

a&ois aa8ahd  370 c u i u  1 kalu, l n u i w q u d . ? ~ l a ? a 2 u ~ i u i a w i ~ a ~ u ~ ~ ~ a ~ a ~  IuuwuawoaZI?uua~u11 

w ~ d i 9 e l n l ~ u ~ i d 3 u W ~ ~ w ~ ~ d ! 3 ~ f l ~ ~ ~ ~ ~ u ~ ~ e , ~ 1 ~ d ~ a ~ i ~  100 Yuln~a4n2 ~ i a 6 s ~ a ~ 1 ~ 1 ~ ~ G i a : r r q u v n ~ o i ~ i  
8, Y Y 

awi-ri~davaiaaPrEl 96 wqu ~ n L ~ ~ W ~ ~ d ~ b W i & ~ ~ U d d T ~ ~ c h i c k e n  embryo fibroblast (CEF) l a a m  w<min 

t fU~l?ddIJ i  37' C CO,5'% Ulla 5 a'u l!laJin3ao cytopathic effect (CPE) ~ i ~ ~ ~ ~ ~ ~ ~ l n a i u b ~ n ~ i d u i f l ~ ~  

i l 8 i a f i " m  CPE 

era 

a ~ ~ ~ i f l l ~ ~ ~ a " ~ G u f l l t ~ l ~ ~ ~ 8 ~ l w " ~ ~ n  2 n4u7 a: 120 {a flq'uaa5ntim5nGuvuim I ua. 1mua:aiu 

7n;u 1 van cit&uia:aiu 700 ua. n iud 2 ~m~n i i uvu in  0.5 un. ~munza iu~~+u 1 vam id ' io in-a iu  

loo am niuw&tinTnGuyila~nu uiu 1-12 azau aaPj~13mn~ungo {a w?8unq'unauquaknwi 

ds:5n~niwvnsinGtalnuill~~ma$o~~flu wuiiv?~ 2 2fiui%ma'nGuvuim I un. i~a f i . 5  aJn. lPis;naiu 



~ ~ 1 s n n i c l w ~ ~ 5 ~ n ~ ~ n i u u i u  1-12 agau a i a u i a s s z w i ~ s  90-looiK ~wadniunau~ur$n~urq~n~n~amiu 

l a u l a n n i w b s n a ~ w n i e r w ~ s ~ n  4-7 T P ~  F I I U ~ ~ I S ~ ~ ~  1 b i a u f i i ~ w i ~ ~ u n a i ~ ~ x ~ l a n ~ f i a ~ ~ u  niun6sGu 

~ n i u u i u  I $9 12 azau w u i i i s  2 f i ~u~n iaa iu  I ~ ~ , V N  titer aqu 4.5-7.5 RlPJW1919; 2 

adn~ma"niufiiw~sna9mlukdm 2 il~u', n u 2 0  {a i l i j ~a i sn t im~~~ in  I ua. n i u i  2 G ~ ~ I J ~ W  

d i 1 9  

0.5 un. %mu9diui6lalaYaia"n3uaviif i"ua~nz~iuui~~~iu~~~w~~Sa~~~1" (2530) no Zuu~uf i4 i l 0~~  TCID,,J%~~~ 
Ti 

ILtlzLnPlS~lPd Oftice International des Epizootics. OIE (2004) Z ~ l d ~ Y ~ a f i h  10~~50% egg lethal dosc (ELD,,)I%WR 

niuw$sznTn$ugfiq a$au ifsaaddouw" I d s a ~ o u i  12 w i e ] s ~ w ~ n i ~ 6 ~ 8 s ~ ~ $ u ~ ~ ~ w l f l a l u ~ 1 ~ ~ 9 ~ ~ ! b i g :  

VN titer ~ 1 ~ ~ u ~ n " ~ s ~ a l u ~ u ' i a f l w u i l  fi i5~wa"n~ufis 2 w i n  ldnaiu$ubsw 90-100% wbianfils 

nmaosda I $slajdaonii 12 muanwsp7u (OIE, 2004) i a a z ~ n a ~ s i a s i u n a i u { u ~ s n v a s ~ ~ ~ u f i l y ~ ' i ~ n  

a~~nsud~.a"wa"dlu'Xifi1i SOU/; uiu?h ~ ~ ~ Z o u ( q a s ~ G a a ~ s i u ~ a ,  2533) a~i;iw~ufiis~fiwid1xiaiiui>n 

i i ~ b n s ~ c ~ ~ s ~ ~ a ~ n ~ i u a u u i n ~ a a z ~ a n i u i u  a b o s o ~ f i ~ ~ ~ w i r ~ u ? n ' u n i ) n a ~ ~ ~ ~ ~ i u a u ~ i f i " w  

d2~Wtlfil5fil VNt i t e rWEld l f i l5~W~f l~Pd~s  2 6Uulm nl~w<4?~W~n~uul!J 1 $9 12 !&led ~ 1 ~ i l d 1  
u r n  d 

VN titer a i d  4 - 7.5 ~ o g ,  ~ s ~ X n a i u q u ~ s n % m u n i ~ ~ u w " ~ w " u  ~ s l d 9 ~ i u s i ~ ~ ~ ~ ~ ~ a ~ u l w ~ w a d ~ ~ a s a n ~ 1 1 ~ ~ w  
W d  - d 

lw"naiu$uFsn a~d9fiiswwaosuas q a s d  ~aa:~wi5Ywd(252~) w u i i w a s ~ m a n ~ ~ ~ u  3 a"~ia4~Znaiu<uFsn 

100% ~ n u ~ a a a u ~ u n ~ ~ s a ~ l u s z ~ u 6 i  (dl neutralization index msi~uniu~tiu5niuapiin"u 0.72 ~aa:niu 
4 nauqu ~Piin'u 0.92) ~11saio~n6e,s~uw"an$(z~~1) w"wuii.jz5u!!~u~u~G~~ldar"ud~rij"~unaiu$uF-iiil 

~g~UQ~~U~M7~llbcl(bl6OlD~WMilWlM~llfil5d09~ed%5R~ (Richtcr and Horzinek. 1993) ' t ? l H ~ l l l ~ ~ d ~ 1 ~ 1  

2,: d d 
wi~z~u~bT~u~uuaduadnwozGi '~dt i~G~~f lu~ad~za$~ou '!dlia~mdaaGua~wmaowfiiswnaas~saioldPii 
I A 
! ~ W O L U D S ~  

wnnisdf i~n iaui i f i i5~~a"n~u"~uim 0.5 aaaz 1 IJa. i~dsz .a"w~n iw~d i i~n"1-1 !aaza i iu l50~w'  
d  l v a  

naiu$u%sn~x i~ i f i~ i  I 3 ai ibnsoJi~idie~d~~siuwS~a"nluniwFsn~du ZR ~ D L d ~ O ~ f i 1 9 W ~ W ~ i ~ i ~ ~ l ~  
a Y d  

TnGeauln 200 un. a h  l o o  ua. ~ i w ; W T n G l ~ ~ u i w  200 %$ti aaadY1~d~~Xds~an~u~n~n~11eaIW"awuizn~1 

Fummniw oinf i~s~$akl$uyf i~ azau (fit~stl~~?afimn", 2543) ~uadmw"u<fii~~~nu!uaadaiiuisoad~~ruui 
d a  a r l g l  * pl -  n 

Z~adudaznsgdm iaazfiiswnaos~"l~maiau~launnfiwnnas~daan%snn~-iIuaw?rua~usnfsa~uaaiuisn 
d d  A d a  

dosr7uFsn'ln"uiu aad~ilunsmv~uww~~ni'aa~clsa4~iiu3uuin r!a-,ina9ni>s-~nn"u~qb>n wavosn3iu(x~Tjn 
* v Y , , v  

dm a 
oisuzaanndisoinn~sw~ne,s~ ~siSPdu~i~~u~i)s~fiismnne,s~uw"uwwa~~qa~~aanz!na~fiisscuin~e,~~~n 
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r i ?e iw f  gPIszn?e iwi  41; aadam d%ui a%iwsza,s?a 7 l a y m d  $i%wd s i w s i  t aTv17  qmZ . a s a u k $  

raaza7:wi iw.t i7aq. 2544. ~ 1 ~ ~ ~ ~ ~ , ~ ~ ~ ~ ~ ~ ~ ~ ~ ; ~ ~ ~ ~ ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  duck en~eritis virus . a i u i ~ u <  
9 ,  

KU-KPS43. n15d5zyu9ind~"tnn1su~i~~uia'uanum~fliaw~ ~174; 39. flqdL9ilW"i ~$1427-435 .  
d a d  

f ~ ~ w a m ~ 3 f i s l a ~ i .  2530. ~ 1 ~ 7 ~ 1 ~ ~ 1 ~ ~ ~ ~ 1 ~ 1 ~ ~ ~ ~ 9 ~ f l ~ ~ ~ 1 ~ ~ 7 f l ~ $ W " t l ~ W ~ 1 d L ~  (Minimum reqliirerncnts 

d . 3 d  
for duck plague vaccine, fieeze dried). ~ U U H ~ ~ V ~ C U ? ~  ~ I E ~ ~ P I ~ w ? ~ ? ~ I ! C M ~  n5s~dqZm-1; f lSE' l l223 

r n u n ~ a r a z a w n s d .  ~1zi 1-3. 
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Efficacy of live attenuated duck plague vaccine at ~ O ~ ' ~ T C ~ D ~ ,  per 0.5 ml dose 

Tawatchai ~atchanukool' Noppakun ~ o o l s i n '  

I 1 
Pingpun Charoensurasathol Kunya Suvintarakom 

Abstract 

The efficacy of duck plague (DP) vaccine was co~npared after vaccinating Khaki-Calnphcll ducks wit11 

50% tissue culture infective dose (TCIDI,) per dosc in a volume of 0.5 ml and 1.0 ml. After s i n ~ l c  

vaccination, the protective efficacy was evaluated monthly for one year hy inoculating ducks with virulcllt 

5 
vhus at least 10 50% duck lethal doseldose. The pre-challenge sera were collected and detectcd for antibody 

titers by virus neutralization every month. The result showed that vaccinated ducks in both groups, 0.5 and 1 .O 

mIldose, were 90-10OU! protected after challenge experiments and showed neutralization titers belaccn 

4-7.5 log,. This study indicated that the antibody level and protective efficacy in ducks after DP vaccination 

with either 0.5 ml or 1.0 mlidose were not different. 

Key words: Duck plague vaccine, Efficacy, 0.5 1111 per dose 

I 
Rureau of Veterinary Biolog~cs, Pakchong, Nakhonratchasima 30130 



8nwii1l7uuaGuud?uia7dla~a ranPiZuo~alazili3i;mw"ww"ulu~n~vB9a"p1~1i~Bitoi~innv~ma~B 

a9w 4 nawxu ZPJ naw31i VP-046 BIS ( a ~ p l ~ u  A), nLF19U DV (7n~1 . i  B), nm.su ATCC VR-2332 (-%ti C) 

aaazaransu ALL I83 (YnGti D) nsaowid?uifu'La?a1un"-doeiiaa'nGu A TnGu B TnGu c aaaz7nGni u lw 

l V n 6 6 ~ 1 Z a ~ U d  MA-104 wu~d?mtu~a?trbviif% loS1 T C I I I , ~ ~ ~ ' ~ ,  10': T C I D , ~ ~ ~ ' ~ ,  10" T C I D , ~ ~ ~ B  I i R Z  10' ' 

~c~n,dlgn wiugii'u Gw~nGuiidnznaw.sulu;nqnsni~ 4 5dmiG d % ~ i Z a ~ n ~ i ~ u 0 ~ + i n l a 5 " n 4 n i ~ a i i " i ~ t r  
84 - 4 

t ~ i n t ? i ~ ~ ~ i v u i w  1 1n"n 5 Gaiil.awxuFnui~nqns8itiau 5 Ga i a u r a m a n a w a ~ u n t j ~ ~ n a u ~ u  aai:ri?nmi;su,~n 

GGu va'Gna"nGu 4 ?dmi~fian:wa'~Gmw"~w"u lo -Tw a d ~ ~ i l d m ~ a o ~ i a a n ~ i Z u n i ~ i n " r a ~ a ~ n i ~ a ~ ~ i n t r  

luG7x. F n u l . n " ~ n n s a o n o u Z l n & i  wa'dw"wa"n$u 4 ~ d w i w "  l ~ i d o ~ ~ ~ ~ u l a s ' n i ~ ~ i $ o i ~ ~ t i i l . ~ ~ n  

q~~~39iaaunln"~lnqf13dao (local strain, European type)!!fi~nqfl'dyfl& % w u f l 1 5 v e l ' o m b ~ l 9 ~ f l ~ ~ ~ :  2 ]la. 1 l X  

d d  d 
Zsrnnrnni5 10 a"u 2km5.u lo  a"u 3Jnw;nqn~ynCa ra$atji~iniw"owTaqt?nij~llpln 6iuamados~vun 

naiu$u15n nuii3'n;ui.s 4 namu Zo TnGu A TnGu B YnGu c ~a~:aklGu D ai~n~nn.sz~eiii~)un"1~oilu 
4 P 1 Y )  

;n~f ls. i i3u~w~"Uo~fl~%Iwwwa~1~u an ~mu%i~a~u .uos i i  SIP ratio W % ~ R : ~ $ U  4 bidwi; bii(ll 1.215, 

1.503, 1.513 LLR"0.23 wlu61;u L a ~ W ~ l a ~ 9 1 w " ! & ~ M f l  10 %I ~ilaTaier"Uo9il SIP ratio ~V'ilik 1.270, 

1.311, 1.496 bL~1~00.70 w i u 6 i ~ u  %woqnsfl~unauLIP%I~iiaTa~u%n~d1 SIP ratio fiou~ww"~flu!aaZn<9~m 

w"ww~110 ~u aviin'u 0.140 aanz 0.127 m i u i i ~ n )  q n ~ n ~ ~ i ~ w 7 p l ~ u  A. B, c a ~ n s  Duvuiw I I% Z L I J B ~ L ~ ~ ~ ~ '  

naiu{slF~nniifi'u 80%, 60%, 80% abnz055 niu:i6u l u . ~ m d ~ n a t ~ ~ ~ ~ l a ~ ~ u Z ? n i . s $ d n ~ ~ ~ n z i n i ~ ~ w t $ ~ ~  

100% 



FsnZois"ailanar (PRIG) a 3 ~ % ~ n ~ f i ~ I d ~ n P ~ n a i ~ ~ ~ o ~ i o i a ~ w a r i v n 5 ~ u n 1 ~ ~ d u ~ q n ~ 6 a ~ n  w u  

n i ~ ~ : u i ~ ~ u d ~ : a w n ~ ~ f l ~ ~ ~ s d a ~ a x o ~ u ~ n i ~ ~ d a  4793 8.n. 1988-1989 (Keffaber, 1989; Loula, 1991) ~ R u  

% u 3  R.H. 1991 baa: ~7.8. 1992 fliui5naWi:aaonAa1aia PRRS ~ ~ ~ a ~ a ~ o ~ a ! a u ~ ~ ~ a : ~ i n u ~ w i  (Wensvoort et a]., 

1991) ~ a w 1 w ~ ~ s r a w n 1 w u 1 ~ ~ i ~ a o e i i 9 ~ ~ u q n ' s ~ 9 a i i ~  n.n. 1988-1999 w ~ a o ~ l i a a a u z u a ~ I w o ~ ~ ~ I a d l  
A 2 

wwaaouSuo7ialain P R R ~  bgunhbsn 1u3 n.n. 1989 F~uwsaowu 8.6% I U ~ I  8.n. 1991 aaa:wuawuau 

79% 1 ~ 3  N.H. 1999 (Thanawongnuwcch et al., 2003) !aa:01n~l~9iu6UB9 Oraveerakul et a]. (1995) 1~ 
d i ~ u q n ~ w o a a J w ' ~ ~ < ~ i u a u  1s di;u ~ w n i n n a i ~ ! b a ~ i ~ w : ~ u 0 ~ n b ~ o ~ 1 ~ 1 d ~  ~ i ~ a o w u j i  64% "uos6%~ 

qf15?lLL8UzuU~dFl16B PRRS PIiIiS 4 2 f l l f l i u <  (antigenic typc) %I European b!RZ American type 
d ll a 

!6n1,~in.aio~u<~~ua~uiwa1u;u~"tii1n~~A (closely related) aii1i~iu15t~<~~u4iu~io1iu~1mn~.~1~ 

(Mardassi et 31.. 1994; Van Woensel et al., 1998) 1Ud's:~W~1w~~nl5bwl:!l~ni~81a~~ PRRS 

n ~ 9 a a s n 1 b s l n ~ ~ u L a a : a ~ u a : ~ ~ ~ ~ n ~ n ~ i ~ a 1 n i 5 u o ~ 5 : u u w 1 ~ ~ ~ u M i o 1 o a ~ o ? ~ ~ ~ u ~ a s  (severe chronic 
d 

respunlory distl-ess) %wuI~l%?a porcine alvcolar macrophages (PAMs) ~~am~5as%mo?i; indirect immunofluorcsccncc 
d 

antibody (IFA) (Damronpvatanapokin et a].. 1998) fli5n~i:iiflna6n?a~ar PRKS fl iu15niWix~un~dB1uiwna 

2 11Gm 3 B  porcine alveolar macrophage (PAWS) lla"fiican kidney cell line (MA-104 : MARC-14.5, CL 2621, 
c" 

CRL 11171) (Bautista et al., 1993; Kim et al., 1993; Mcng et a]., 1996) !id cell linc % ~ l i l l ~ l ~ f l ~ ~ i 3 ~ i l ~ ! 1 1 ~  

PRRS %6~nbda%WOlnWi%Eurnpean serotype ~ ~ 1 9 6 2  (Officc International des Epizootics, OIE, 2004; Yuan cl  al., 

2003) 

nl5!@l?UUl'ftI13~tl PRRS ! $ B I G I ~ ~ I ~ ~ ~ ~ W ~ ' P ~ S ' L ~  PRRS %~Wb&l!8U O~hFl?UlJb$B?l~fl PKRS 1.u 

!%aadLWl:iitIY MA-104 M ~ O  Vera ~ ~ ~ : ~ ~ ~ u ~ a ~ ~ ~ i u i ~ ~ ~ i ~ w " ! % ~ a d ~ ~ R ~ ~ ~ ~ ~ f l i  (cytopathic effect, 

C P E ) ' ~ ~  n12w5a0~1d3u1mIaiarlua"~G~3~l;a~aa" MA-104 F ~ u m ~ a o ~ n i ~ r n ' w w u i 7 n ~ i w ~ u ~ ? r n a d  

awi:aio4 ! a a : a ' ~ ~ r a o ~ 6 a ~ a i i ~ i ~ n d ~ ~ n " ~ d n i ~ ! n " ~ ~ ~ ~  PRRS 1 u ~ n s r ! a : i n a i ~ $ u 1 ~ n a ~ ~ ~ ~ w " U f l u ~ 3 ~ 1 ~ . ~  
9 I 

I'RRS i19tl18V~l~< (heterologous strahl) (OIE, 2004) ~ ~ ~ u ~ t l ~ l ~ l 5 6 1 ¶ ' 1 ~ 9 n ' ~ n 1 5 ~ f i " A % 5 ~ ~ l ~ ~ ! ~ ~ f l ~ A . i ~  

d A 
!&KJfh ( r c - c h a l l c n g e ) ? ~ s ~ : ! ~ ~ ~ t b ~ ~  ~!Fi'~Bjniu1sn~~~~uni~afi"m%5n0lnfl6~5u~u % 9 f l l 2 d F l 9 ~ ~ 9 : ~ ~  

l l ~ ~ ~ ~ b b ~ d a w ' a i ~ 7 J 5 n a d  ( ~ a ~ e r  et al., 1999; Van Woensel et al.; 1998) 9lfl71U41U OIE (2004) i c ~ ! f l ~ ~ b b ~ l .  
Y ll- a IplI.aan%u PRRS % ~ ~ a d a a ~ u ~ u ~ n q n s B i ~ k 4 i i i  3 Z ~ W I < $ U P ~ Y ~  v?oI$Iuqn~nia~r~:~aiqn7lia4 3-6 G J A I ~  

rinunist4aruw'u~ 

n i ~ ~ i ~ a e ~ i ~ a ~ u ~ u n ~ n i u i 5 f l w 5 a ~ ~ ~ u  indirect immunofluorescencc antibody (IFA), ~~ununopcroxi&ss 

lnonolayer assay (IPMA), e~uyme-linked imrnunosorbent assay (ELISA) Lb0"eal tune PCR (RT-PCR) (Meny cl al., 
-aau 

1994; Yoon et al., 2003) ~ B ~ ~ ~ I ~ ~ ~ ~ ~ ? o M ~ ~ ~ B u ~ E I D ~ ~ R U ~ B B  ~ a ~ l L ~ ~ i ~ ~ ~ b W ~ l : ~ : ~ ? f l b ! ~ : ~ ~  



3 1 5 # 1 ~ ? 3 ~ ~ ~ f U n d ~ d i ( i  0 f ~ l d 2  53 I .  Ye[ .  B i o l  Yo1 16 N o 2  

~ 5 ~ ~ 8 8 U d o ~ ~ d l U i ~ U ~ ~ W b l l ~ i > f l ~ 5 ~ ~ % $ ~ ~  2 antigenic types (Yoon et al., 2003) ~ ~ ~ ~ 6 i l ~ ~ l ~ ~ ~ ~ l L W l Z ~ ~  

aa8~&~~~3'aa%J3 (viral antigen of one viral antigenic type) (OIE, 2004) 

a"mqd~za~~vn~n i5wnae~~5"~daw"~ad~u~~i iuu~1?x1 iaaYaYa1~a"~$~ ii~aoniaa~ui7ue~aaaz 

a d o ~ ! ~ e a ~ ~ a i u $ u F 5 p l F ~ u ~ 1 s ~ n w " ~ w " ~ l ~ ~ n ~ ~ ~ ~ a " ~ 1 G u  ~rms .aGna$8afluvfd 4 nawsea fi~eaw^oisaii!~? 

wzrGueaiis'Prai 

ar"m4wnam 

q f l 5 w ~ a ~ q L ~ ~ q f l 5 f l ~ < ~ 8 ~ 1 ~ 1 ~ ~ 1 ~ w ' l d <  (Large Whitc, Landrace and Duroc Jersey) B l Q  4 ZdPllk 

aaazlsji!a,ui7u~Zii~laY*r PRRS :luau 25 6'3 

:m;od 

5'&u PRRS I ~ G ~ ~ $ B : ~ u G I ~ ~ I ~ I T ~ ~ I J ~ ~ ~ L ~ H  4 aamsu7 a" 7nniswFim &-if 
5'pl;ea A: ra~%l$U PKKS aLw5u VP-046 BIS, European type "UUIR 2 ~tl./%$t7 

?fl& B: dedYflGed PRRS abm9U DV, European typc vulfl 2 ua./Fga, 

a'fl;~ C: deda"flGu PRRS abmsed ATCC VR 2332. American type "UU18 2 u ~ . / ~ & T  

D: bqed5'?l?ed PRRS H!w5U ALL 183, European type V U l N  2 ~l./%&' 
w 

aikw"~liYu 

r a a ~ a ~ a ,  P R R ~  w~m~uaa5qw"aaun1ioinqil5~lau (local snain, European type) ~ S Y ~ Y W ~ ~ I U P J ~ L P I S ~ : G ~ I ~  

w~1.u.8~. n5. $dF5d~uiasG'~raw ni~l?wiwui??wui ~tu~fimaaawwu~ians" gwlasnsdum?~iuiiYu 

ni%nsa~wid?olidas"sr 

a:~laa"PlG~ PRRS rieaflea ~fjfl~flra6s (freeze dricd vaccine) $aaiiuia:aiua"pl~ea aaKar!naid 
A w 

TplGuaaerv*z~~Pii (ten fold dilution) ~ia~~a:plaiu!~Boid~aiaq~ua.aa~aw.i:aiuq MA-104 w ~ w i z ~ ~ u s ~ u  

luInsawawvuim 96 vqu ~ ~ ~ ~ G I ' I ~ E ~ P I $ ~ ~ ~ P - T ~ G  3 7 0 ~ .  4: 5% CO, uiu 5-7 ~u <~anmnisa~mwui~aim 

(CPE) ?Jndaclrai f i i e a a t u d ? u i m ~ a ~ f l m i u ~ ~ v ~ ~  Reed and Muench (1938) ~ ~ ~ 7 ~ 1 ~ 7 ~ ~ ~ ~ i i B ' b ~ ~ ? J 8 d a " p l ~ ~  

4 
~~iazaaiisea wiiiu4~iiiwunvaq OIE (2004) oz$nd2d?uin~laYalua"nGulidna~ii  1.2 log TCID,, " ~ 8 s  

F~aa'nGu~niuison5:$uQ~$u~ulusr"ma"wnaa~I& v~nn"o~~nl?uioa' las"alua'p lGu~i~in~~d?uim~ 
- 0  v a 

vs~wywawAivun 

nl%wnsrnumaiu{olbzm~odqn% 
4 W d  

a n a ~ c l r u a a i a ~ n r m ~ u a ~ i n s l " i ~ ~ n ~ n ~ a a i ~ z i l ~ u  az 5 4'7 leaveaimiYaa: I Tzar Inui~nqnslsjZn 
9 2  Q 

~n;ea~i~aau s {a a~uni j~plau~u w g ~ n ~ p l ~ u  4 5dniWd 1vt I r~ww~~l13~a PRRS w~~~uaa5qiaaun1$ 

oinqn5dau (a~inu EU) aadgnqnynk Tnuni5nunnoyn;aez 2 ua. 5'm~nrn~Ciisniu 6s i iv~ndou 



d n u  ZwGuw'n~aaa:naSsZnw"~(p.i~~ lo  a"ea tY.a'sanwnini5 l o  i u  a a i z a $ a ~ a n n 1 v 3 u ~ ~ a o n i a a o u G ~ r a Z 6 a \ ~ ~ ~ a " n 3 ~  

wsisGmTn{u 4 tYdnivfaan:w&Z~G~Pin~ 10 a"ea adansu l o  Tea 7law;nqnsgnda i i ~ i n w ~ a o t 3 m ~ v ~ 1 . 3  

dam I ~ ~ ~ A ~ U ~ ~ U I ~ P J ~ L $ U ~ P ~ ~ ~ ~ ~ % I T T F I  

% naiu{uFsn = ( $ ~ U ~ U ~ ~ ~ ~ ~ I ~ L ~ ~ ~ ~ ~ A ~ " R ~ U ~ P J ~ ~ ~ ~ ~ ~ ~ ~ I R E ~ ~ W P I ? ~ ~ ~ " U ~ ~ % > ~  PRRSI 
9 

iieaaugnqns?i:w5~lea PRRS w49num) x loo 

manaa~wiaaepai3ue3 

~ A U % ~ ~ W A S ~ O R P J U  ELlSA Herd Check*PRRS Virus Antibody Test Kit 2 ~ 1 i '  (Yoon et a].. 2003) 

~ ~ ~ ~ ~ ~ ~ ~ W ~ ~ O ~ L L P J U ~ P I P J ~ ~ U ~ ~  SIP ratio (OD sample/ OD positk~e co~ltrolj ~ ~ a i ~ s i a n ~ u  650 ~ l l l i ~ ~ w >  

w a r  d ~ w ~ i i  SIP ratio ilUatU~RR9; 

41 SIF ratio =[Sample A (650) : PRRS1- lSamplc A ( 6 5 m C d  

[PC : PRRS] - [PC : NHC] 

Sanple A (650) : P R .  =61 OD 309 sample A IU PRRS antigcn % ~ 8 ' h i F I 2 1 l l 8 1 ' 2 ~ ~ ~  650 edl%Ub~@l7 

SampleA(650) :NHC = d l  OD "U09 sample A %ld normal host cell (NHC)antisen ~Fws~ninaia~nandea 650 Ul%ULlJnS 

PC : PRRS = d l  OD WPJS positive control at4 PRRS antigcn ~Au~Ainal8lulaPladU 650 2dl%edL~~3 

PC : N I C  - 41 OD Ti09 positive control at4 normal host eel1 (NHC) antigen bnoTw~naiusi,an~ea 650 edlltir~w5 
a w  d a ,  

f l l76l~Fl t i :  O1I'iuPIBIAl SIP ratio 1 0 . 4  1Ifl~~il~~~na~1i~m~~1'aa~9iliid~ea~Pra~d~?a-a"0 PRRS 

.s %. n n  r 

Y ~ U & -  SIP ratio 20 .4  b ~ f l m ~ ~ i ~ ~ s ~ a n 1 a n i ~ n l 5 ~ 1 ~ a o 1 1 i ! d n ~ ~ ~ ] ~ ~ i 0 ~ i a i O  PRRS 

wam~nsaewi l3%1iuYa?0"~0~a"n1~ PRRS % ~ R r i t ~ ! $ e a  (modified live PIiRS vaceincs; MLV) Pi3 

4 flLATU $8 RIWSU VP-046 BIS, flLW7U DV, OLWTU ATCC VR-2332 llClLflbn5M ALL 183 W~j l id?%Il f l l  

?askiLilfi"U 10'" ~cID,jFn"n,  10" TCID,~F&~, lo" T C I D , J ~ ~ O  LLR: loSJ ~ c l ~ , , l ~ ~ f l  ~ i ~ ~ i i i &  ((111514d 1) 
A n ,  
wsum?aiAinii.u"n~"inuw$1~~9 O ~ E  (2004) 

9 

w w n i ~ m ~ a ~ w i a a o u S u ~ ~ ~ ~ ~ u ~ . K ' ~ ~ ~ ~ a ~ n ~ ~ ~ ~ ~ a i i w ~ l - d i  in$eaw'9 4 aamu aiui>nnrz{uaaaersu~~ 

1 U ~ n S n i ~ d ~ f l a " ~ $ U ? X ~ l 9 ~ 7  ~ n u ~ d l a w ~ n v D 9  SIP ratio u l n n i l  0.4 & i w g 4 ~ n ~ n % e a  4 gdn i i  ai1n"EI 

1.215, 1.503, 1.513 LLn".423 miudi6'Pr i~raaa:~dian~ouos s/P ratio P T ~ ~ I G L ~ F I G E I ~ ~ P ~  10 TU bi .15~ 1.270, 

1.311, 1.496 0.470 wiuthi'u bnuqn~n~a~na~lguGaa~~ui~1oZf;~~eaw"wdn-lw"~1~~a-,w6s~~w"~1Piu 10 i u  

~Viln"n~ 0.140 LLa: 0.127 Wlufil&i (mlS13?i 2) 
d n  - c. 

qn~niuwwnanvw A, B, c Lra: D Iuauin I %;a a$naiu$u%sn sou/,, 60%; 80% Lla"O% W ~ X I ~ ~ ~ C E I  

~ e ~ v t ~ z ~ ~ n - d n ~ u n a ~ l ~ % 1 2 ? n i > ~ d o ~ ~ ~ a : 2 n i 5 S m ~ d ~ ~  100% (mi 'a id  3) 

1 
IDEXX Laboratories, Inc., USA 
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~la~isnsa~vid?p~isldlaYar"un~a"n~u PRRS v~aa&aquv?d 4 nlnsu $n flamsu VP-046 BIS (:nth A), 

aiawsu DV (a'n4.u B), aiawsu ATCCVR-2332 (7n;u c)aan:aansu ALL 183 (a'nqu D) werid?uimlaYaiaviifi"p~ 
A n ,  

lo5" TclDsdF%, loh5 TCID~JF&T, 10j.l TCID,J%& Laa: loz3 TCID,J%$~~ miu6i;er ~9%1ni?n iAi f l i id?~~i f i~  
d 4 -  Y 4  layawuswwy Elafla'n4~dddn:fld~5~fii~~~?a" $~mi~~$afiiwum OIE (2004) fiivu~%$lGfli~m~a~~id?u~1a76 

la?s'aiauava$awi:aifud 5iv%nismsa~wid?uia76Yaa5's"unaa'miiu PRRS v~madnaflu 
d d  7 

~aniswsa~viaanuZern~FmulGymmsaqai~er"oadi vKa1'9ma'niiu 4 sidmiw u n i a ~ i ~ v n d  S/P ratio 
d b  Y 

aviicer 1.215,1.503,1.513 am: 0.423 niuii;u aaamsiiTnGu A, B a a a s  ciuisofls$uaa8eGiu~m imq9 
d 

f l - ; l ' % W  D %WJa"n& ALL,: B ah Europeantype b b ~ " & f ' ~  C k d ~  Americantype b l ~ i l ~ d ~ l ~ ~ ~ l ' d ~ Q ~ 8 ~ ~ ' ~ ~ d l  
Y 4 

V89 IDEXX s l ~ i 5 6 1 ~ ~ n s a ~ a a 8 u ~ e r n ~ i 8 ~ a ~ f l  PRRS %iw'9 2 serotypes Vdms9;uslU91~"und Yoon ct al. 
A -  n 

(2003) a ~ " u s l d : W a F I % ~  D a h  European type ns~uedbb8u~er~~?$@iiqm dau~ismsaoviaa~uGun~wa"~aw" 
4 a i n ~ u ~ p r  10 ~u giiawiu.um SIP ratio aviifiu 1.270, 1.311, 1.496 baa: 0.470 wiu~i{er wYabjqsfliiaanuSEi~: 

$ 
Y d  s 

f h h ~ ~ 8 w ~ l w " P r  %muqnsfl~unau~u~aaou~er8~fi8u~~w^~w'uaaa:v~d~mw"pIw"u l o  'h iviifi'er 0.140 ran- 

0.127 ~ 1 1 ~ 6 1 ; ~  (mls19i 2) b b t f R 9 ~ l b ~ ~ % I ~ U d 4 L ~ U  European type ~ ~ j ~ ~ ~ ~ ~ ~ ~ ~ , ~ ~ ~ ~ ~ ~ ~ w " ~ ~ ~ ~ a ~  

s-u-aaaii iua~us 10 r~ua~ua~usius iu"u8q Yoon et al. (1995) l1~iifliswmaiou~ma4n PRRS 1 u y q f l 5  

wuiia~umsaoweraanu~ern;s:wii9~ui 10-14 aan:n90iou;s 2-3 Gnu 

q f l s n t j u i t i m ~ n ~ u  A, B, c aaa: D ~uvuim 1 ~ z a i  aGnaiu+Ism so%, 60%, 80% ban"% miu6i;er 
B n n n  , 

l ~ " u m : ~ ~ ~ s ~ ~ u n a E i ~ ~ i ~ n i s i d ~ m a a a : ~ f l i ~ ~ m ~ ~ ~  100% wsa~mnB~sn"uaa~uGunm~~uni SIP ratio i n 7 3 ~  

p a  4  4 %mu53;la4iiinulwL.d"8www"u aaGllu%Gu D ~~msa~wuaanuSun~~iniia"miiusamsu~u ( C i i  SP ratio 

d s 
;9fl'ii0.4 a ~ ~ d ~ ~ f l & ~ )  ~i~$Elamaibl~u~sfl~e,aII"nwpIw"er.un~fliswmnn $ds8mm~89fi '~~siu9iu"~nd Lagcrct al. 

(1999) iwuiic~$u~uia~mQinnis~ma$naiibliso~nd~unisaiimbsmii~ua~naansuaiua6u (rc-challcngc) 
l Y  d 4 
1ms:u:aaaiuiu aadYaiaiuisndn~n"uflisafi"mFsn~iflaiamsue,u ~~n1~d~~n"u~~'l8i~~iu~uaan:'Iiaru;sd 

~9~u~n~uio:~wui8unaT~~"na1~J~u~Tm1uqnscie,aie,~"pI~"ul1a~ai pnns i i s a i i u v ~ u <  (heterologous 

strain) 6au (OIE, 2004) 

i36U~1v~aI~n4~15d~15da~s (PRRS) a ~ ~ ~ ~ ~ 1 i 3 1 ~ 1 0 ~ l u ~ m a i w n s s u n i s a ~ u ~ ~ n s a a n : ~ ~ ' l i l $  

~na~d~aa iuoua~ua f i 'u~ isd~~~u~ isa i im~~nsau~~n isw^o ismia~nf lZG~nGu a"mGuadt~a?luaau:tiiZ~~ 

a ~ w i : a u ~ n ~ n s ~ m u ~ m i n i i u l $ ~ f l q n s ~ n i ~  4 a"n~mi~a inamf la iu~uaasd"~dn isan^m~snwi9a~usrn~n~  

wiu le  luamunisna"tleq4J"uTw PRRS l6ah~maiua8uwiun"u~maiwfl55ufli~~~u~~fl~lud5~aw~~lwu 

a ~ u ~ e i i s u i n  wi~Zmaaawwua~1im~1aaw'~ds:awaYawulu~s:ususi~d~u61"fau6~1~uinuZmaa~~w~ma~i~~~ 
B L Y w  dis%qflslwu (2548) 99 ~ m ~ m n i s d s : y u a ~ 8 w i ~ 8 s ~ d a d n : ~ i a ~ u n i s ~ m i i ~ ~ n d ~ u ' ~ d i u w i a n ~ ~ f l ~ n ~ ~ n  

PRRS (Clinical Practice Guideline for PRRS) a a n d 6 ~ m i i ~ ~ ~ a r e i a w i ~ f l i ~ d ~ 4 j E a i u w i ~ m 3 G f l i ~ ~ y w i F ~ m  



'EOZZ-L6TZ :ZE '10!q0-'3!JAJ 'U!13 'I 'uo!$~oIJ!ldllIE x3d PUE uo!lduosunn asla~al 

Lq su!eqs ueadom3 pun ue!peun3 uaawaq uo!ln!lua~ajj!p $ua!arJJa pue stu!~ (saad) amo~puds 

ko$e~rdsai pun aa!gonpoidal au!oiod jo uo!l3alaa '~661 'S 'eaa pue .S 'l!unopq "7 'uosl!~ "H '!sseplom 

'PE-EZ :ZI 'oe-rd !18v .asnas!p 8!d .ba$sdm ,1661 .I. 'elno7 

'LZOI-ZZO~ :op 'sax 'Tall 'I 'q ,a)nlos!   ad lou!ls!p dl1eo!ua8!lue q!m pasodx*a8ua11eqo pun 

(~smd) SN!A awoipuds kole~!dsa~ pm a~!lonpo~dal aupiod 30 a~qos! 8-3m~ aw ql!~ paleInaou! 

sl[!8 y b?ununu! aa!loaiold aql jo uo!$enIeaa '6661 '7 'S '~a!auqao~g pue .7 '8u1~a8uayy '.m .a '1a8e7 

'E8P-LLP :fEI 'loJ!A 'VJV 'aU!I IP3 

~01-vpq 10 uo!lelndodqns snoaua8owoy e u! snly (sad) awoquds kole~!dsai pue aa!pnpo~da~ 

'SPI-E~~ :S '1saAuI 'de!a '$all 'dpoq!lue smd-gue pun SNTA 

(sad) awo~puds holv~!dsa1 pue aa!13npo1dal au!31odjo uo!laalap aql 103 1zpz 73 pue saZqdo13mu 



Meng, X. J.,Paul, P. S., Halbur. P. G. and Lum, M. 4. 1996. Characterization of a higll-vin~lcnce Ll. S. isol:ltc 

of porcine reproductive and respiratoiy syndmme vims in a continuous cell line ATCC CRLI 1171. J .  

Vet. Diagn. Invest. 8: 374-381. 

Office International dcs Epizooties, OIE. 2004. Porcine reproductive and respiratory syndrome. In: Manual 

o f  d iagnos t ic  tes t s  and  vacc ines  for  t e r res t r ia l  an ima l s .  18 p. Ava i l ab l e  soul.cc: 

http:!!www.oie.int!e1~g!1~or~1e~mmanual/a00099.htn. Accessed 25 Octobcr 2005. 

Oravcenlkul, K., Puromwatana. D., Luen~yosluechakul, S. 1995. The seroprevalence of porcine reproductive and 

rcspiratoly syndrome (PRRS) virus among swine breeding fonns in the central and norlhcastcrn part 

of Thailand. Thai J. Vet. Med. 25 (3): 233-240. 

Reed, J. J. and Muench, R. H. 1938. A simple method for estimating 50% endpoints. Am. J. Hyg. 27:493-497. 

Thanawongnuwech, R., Damrongwatanapokin, S ar~d IIorcharoen, A. 2003. PRRS virus in Southeast Asia. In: 

2003 PRRS Compendium: second cdition, Ziinmennan, J. J. and Yoon, K. J. ed. Iowa. pp. 269-273. 

Van Wocnsel, P. A,, Liefkens, K. and Denmaret, S. 1998. EA'cct 011 vircmia of an American and a European scrotypc 

PRRSV vaccine after challcngc with European wild-type strains of t l ~ c  vin~s. Vet. Rec. 142 (19): 5 10-512. 

Wensvoolt, G., TeipsQ-4 C., Pol, J. M. A.; Ter La&: E. A,, Bloenmld. M.. De Klu)?er. E.I'., Kra~ten, C.,Vm Buiten, L.. 

Den Besten, A., Wagcnaar, F., Broelhuljsen, J. M., Moonen, P. L. J. M.lZetstm, T.. De Bocr E.A., Tibbcn, 1~1.J.. 

Jong, M.F.; Ven't Veld,e P., Greenland: G.J.R.. Van Gennep, J.A.: Voets, M.Th., Verheidcn, J. H. M. and 

Braarnskamp, J. 1991. Mystcry swinc disease in the Netherlands: the isolation of Lelystad virus. Vct. 

Qua~ierly. 13: 121-130. 

Yoon, K. J., Ziinmennan; J. J., McGinley, hl. J.. 1995. F:lilure to co~~sider  the antigenic divcrsity ol'porcinc 

ieproductive and respuatov s y ~ ~ i r o ~ n e  (PRRS) virus isohtes may lead to inisdiagnosis. J. Vet. Diap.  Invcst. 

7: 386-387. 

Yoon, K. J., Christopher-Hennings, J. andNelson, E. A. 2003. Diagnosis of PRRS Virus. In: 2003 PKRS 

Compendium: producer edition, Zimmerman, J. J. and Yoon, K. J, ed. Iowa. pp. 57-67. 



a l~nl f~?f la"pl$~in"~i16  i a ~ u i 2  58 J .  i.'et. Biol. 1/01, 16 N0.2 

VP-046 BIS DV ATCC VR-2332 
Tniiuaiamsu 

(7nGu A) (Tn14u B) ( 7 n h  C )  

"1*14$ 2 ~ a f l l ~ f l 5 2 ~ ~ 1 ~ ~ ~ 1 d ~ ~ l ~ ? i  ( i 1  SIP ratio) %ui i~u lnf l$na5a0n8~l~~a+i  (Herd Check*PRRS 

Vims Antibody Test Kit 2XR) ~ u ~ f l s n ~ u & n ~ m ~ u v ? d  4 aiaflsu aiaxfliumauFp 

d l  SIP ratio' 

fl4unauqu 7 - Z u n i n y u  1 %Guaansu ?mtiuai&- 

VP - 046 81s DV ATCC VR-2332 

f i d n  m&Cn fi&n wf9Zn f i d ~  wi'$n fi&n  ME$^ 

Gw7d GwvYpr' GSd Grrw'pr' GwTd Gwv7q;inr' GGd GnKd 

1 1  
P11 SIP ratio > 0.4 1 1 ~ ~ 1 ~ ~ l ~ l ? H i l ~ 2 f l ~ i 8 f l 1 ~ ~ ~ 2 8 ~ 1 i ~ 8 ~ ~ ~ 8 ~  (positive serum) 

1Ki:Pil SIP ratio < 0.4 1 ~ ~ ~ 1 ~ a ' l ~ ~ ~ ~ i l ~ ~ 8 n l 5 ~ 4 2 ~ ~ 1 ~ i 8 ~ ~ U 8 ~  (negative serum) 
d r r -  dew a ~ i - a ~ 8 n ~ n u . a s u ~ ~ ~ ~ :  4 aielmGm&ZnTnCu 
d ' 'a~1:~~omrnursplvis:tl: 10 Tum~~C~GwflEi 



nl714i 3 NTlm7WmaiOPlw3lU$PJ1'ifl%mUm5~dm~U~~Plbi813?fl PRRS (local atrain, European typc) ?U 
9 

qnsn4uGm?wGeav% 4 nanslr aanxninrn3uqnr 

~ 1 m u ~ a " ~  n~nrna~1~1. -7- 
qfls 

~ i m s  ams 

ilao &JBR 

5 + + i- 

(41.5) (01.5) 
- 

& 4- + nuiuf7s a a a i w s ~ i m ~ d a o n s a u a n i ~ ~ d ~ w  

- ml~ierf7s ?sjaaaiwse1nisdaop1iolig?ni~~de,w 

I ~ 1 u a w ~ n q n ~ ~ u n ~ u d w w a m r r ~ 8 1 f l i s d ~ ~ a n ~ ~ i w ~ ? n i 5 ~ ~ ~ ~ s n  4 4  v .3 ~nns~l ieaaea~n~nsdaman. l ru~~~~~swa~n 4 4  li d 

DV ATCC VK-2332 ALL I83 
a 

Jau &Ism 

+ 

- 

+ 

+ 
- 

TnGeanansu 

VP-046 B1S 

+ 
+ 

1 
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2 

~7rn-d 
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+ 
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Comparative studies on virus content, antibody level and pig challenge test 

of modified live PRRS vaccines 

1 
Wilasinee ~ h a o ~ e c h '  Kriangkrai ~haikhum'  Jarnnee Satra 

Abstract 

Studies on virus content, antibody detection and challenge test (percent protection) of four strains of 

modified live porcine reproductive respiratoty syndrome (PRRS) vaccines based on different strain?: VP-046 BIS 

s h i n  (vaccine A), DV strain (vaccine B), ATCC VR-2332 strain (vaccine C) and ALL 183 strain (vaccine D) 

were carried out. For virus content test, all vaccine strains (W-046 B1S; DV, ATCC VR-2332 and ALL 183) were 

titrated in MA-104 cell line and virus contents of each vaccine were lo5 '  TCID5,/dose, lodi TCID,,/dose, lo5 '  

TCID,ddose and 10"' TCID,ddose; respectively. For challenge test and antibody detection, four groups of five 

piglek, 4 weeks old and free of antibody to PRRSV, were inoculated intramuscularly with one dose of each vaccine; 

another group of five piglcts was not vaccinated and served as control goup. Blood was collected prc-vaccination, 4 

weeks post-vaccination and 10 days post-challenge. Sernm antibodies were detected by using ELISA tcst kit. 

Four week? post-vaccination, each piglet was challenged intranasally with 2 ml of virulent PRRSV isolated 

fro111 sick pig (local strain, Enropean type) and obscwed for 10 days. All piglets were then sacrificed and cxamined 

for macroscopic lesion of lung and calculated for percentages of protection. All vaccine strains, VP-046 BIS, DV, 

ATCC VR-2332 and ALL 183, could enhance antibody response in mostly vaccinated piglets. The SIP ratios 

(OD sample/OD positive control) at 4 weeks post-vaccination were 1.215, 1.503, and 1.5 13 and 0.423, respectively. 

The SIP ratios at 10 days post-challenge were 1.270, 1.311, 1.496 and 0.470, respectively. Whereas the SIP ratios of 

control group at 4 weeks post-vaccination and 10 days post-challenge were 0.140 and 0.127, respectively. The 

protection of piglets vaccinated with vaccine A, B, C and D were 80, 60, 80 and 0%, rcspectively. Whilc the conlrnl 

group showed lung lesion and 100% infection with PRRS virus. 

Keg words: Virus content, Antibody, Pig challenge test, Modified live PRRS vaccine 

I 
Veterinary Biologics Assay Division, Burcau of Quality Control of Livestock Products, Pakchong, 

Nakhonratchasima 30130 
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i+iwiilaiunlanwsiu nisa~.1~oun-iil~~rraas~ddaznisa~W~ns~OlUvadin~u~al~P~1~aB~IIriwL~8~~ti 

4 a r ~ ~ ~ s u  $8 ,tramsea VP-046 BIS, nams~r I)V, t~ansu. ATCC VR-2332 ran=Lnsu ALL 181  71~aa21 
Y 

n a i u ~ l a ~ ~ w ~ u a w w i : I u v ~ v i a  CiplGn 18-22 nYu {iuaei 10 F;aifiinsu % ~ u ~ ~ ~ ~ ~ - i i l - r & i l i p l ~ ~  Kaax 0.5 aln. 

~~ann8in is  7 ?u n n a r ~ u n a i u r ~ e r G ~ ~ I ~ u p l ~ w z ~ n i  1!.1~t~fl 250-400 nYu ilrrau 2 6aiaiiwsu %wtI;n?m~li 

a4in;iu ;an- 2 ua. 5~anmmnis 7 i u  wnarounaiuda~nn"u~iLa~~d1pd~n~nsai~ 4 gdwiMd {iuaei 2 6aisr~mw 

Fnu~winGuaGin6iu Can- lo  1% ii!qanmmnis 21 ?u wui1inliru~nnimsuZp1aiudn~~w5~ IOP;/O vioplea.uia 

wymzlnilrazgnqns w m a r ~ u n ~ ~ s ~ . d ~ u r ~ n ~ u ~ ~ i ~ ~ s ~ ~ a a z n i ~ . u ' u n n n v ~ ~ a " ~ G u ? a Y f i a ~ i a : ~ r n ~ e ~  %wuiiu 

5'8-iiu?aYdzignqnsaiV 4 5'dn1$5 passages {iuaea 1 Kaipassage ~u~ i?n - i i e i ~~n~ f l ~m i l ' l l i i ~ l ~uun~u  

quaissaaa:9%j~ni.j.U'u~anvn~a"~1G~u~~a?~r nnaraunisaawin.j:~iuwa~in.ir~r~laY~ luanqns8i! 4 

+dm144 n43~q a: 5 {a ~nu~n~nGuaaia~~aam~ui.u"in$iu Fan- I %go iatYaGianqn.jZn 4 n iuq a: 5 {a 
A 
~dlaj?6~m?pl~uuil~uerss.aun'u~n~n.jn~u~~m?n~u~iiaznrmsuL9erniuflaPJqu5u~fi w,~~ i iqnsn iu  

nauy5u in  gn~aia'2ni~aaaw~u~iinL~a?fii~i$~i$awtl 



a r s s ~ r ~ a # ~ ~ 1 $ m n * 3 $ ~  a ~ ' u d 2  62 J .  vet. Bio l .  ~'u l .  I ( ;  N o 2  

d d d 
Porcine reproductive and respiratory syndrome (PRRS, 401501510~) l d 1 6 1 5 n i n ' 0 1 7 ? l ~ m ~ 2 1 % ~ ~ ~ 1 ~ ~  

v 

aadqwsriwns51~nisa~usqnsl~d~x~~aaau~l5d na~?ni ~ ~ a i i u  5 3 8 1 i 4 d 5 a w ~ ~ l w 0 3  n . ~ .  1991 a~a"992 

f l l 5 ~ W l : ~ l ~ f l l $ ~ ? ~ ? ~ ~ d a ~ U R f s 1 1 5 n  ~d5:~~~ianu1miaaa:ds:a~inau1~0~aaaud (Colliuls et ai., 1992; Wensvoori ct 
d d d * 

al., 1991) s iauTead5~m~ lwuY~wm~~a~a i )e i i s~suwana~s~a i~  n . ~ .  1988-1999 I L ~ ~ S ~ O W ~ L I ~ U ~ P P I B Z ~ B  

lain PRRS Fmu3iglaii deanfsaasn~u~ 1989 (Thonawongnuwech et al., 2003) la?sr PRRS rq 2 antigenic 
d 

types P10 Emopeao IIA'. American type l a ? d e r  serotype azua{la %laiu&JvjuT?%fl$%fl (closcly related) a b i  ? I j  

i *  d 
t 7 ' 1 ~ n ~ C l ~ 7 ? R ~ l l J ~ 8 1 b ~ F l u " l l J  serotype iWV750?d~4uJ~~flI?00 (Van Woensel eta]., 1998) 

158 PKKS aa%;w"u<aaazZwain5:~1~1wis~E~ 

~ i i u ~ ~ % u p i ~ q n s w d i ~ r u a a a z q n s ~ y ~ l i a  Tuds:awnnpl.Tgoaar?ni a"~$u PINS v~Ra&a?lu (modifieti-livc 

i YZ d s w  1 Y 
virus vaccine, MLV vaccine, American type) Lm.uu~:~B~u~wo igluflisnaaguasn I~~ I -bda 'F lh  MLV !R 

B v v v 

~ t i ~ : b ! ? ~ ~ f i  2 antigenic types (American ua: European type) daua"n7w PRRS ~~ma~oniu?z!uwca?Jou 

~ 4 1 P 1 B p l . ? ~ 8 a z ~ ? f l i a a a ~ ~ ~ d  a~aam~msinisaa$s~aazam~iuaupnqnsdnwaaa~~mrpl .~oi f lFsn PRKS 
A d d  

nisai7nn14a"nGu PRRS ~os~~nnl4ldapl.ui~nun"~ra~a'las"n~~~snl~oin~t;',,vwuni~5~11~ (Ofticc 

International des Epirooties. OIE, 2004; Van Woensel et al., 1998) ~ ~ a ! ~ ~ i m s ~ m ~ n ~ u % u q n T ~ : ? ~ d 1 8 1 1 ~ ~  

d.ijsn"eainsFima&la?n PRRS ldnupsd a a d o i o e z l i a u l u ~ . 1 ~ n s d 2 f l ~ s ~ ~ e i n ~ ~ ~ w i n 9 ~ a i ~ a ~ ~ o s ~ s d a n i s  

n'naiola~fi PRRS nisl$TnGu MLV 'idaau:Gil$l$%uaidarns~s$os qn2aiia v j & ' u < l ~ i a s m ; i l I l ~  

ni~waia~w'u<aaazds~n~idn~mad~ ~w~i:'1ain;in~eiaiui50~1~0~1u~~~id~diaa~nGua?luaaai111~1 aj 
9 v w r  a lnfiinaawins:~iuadnIdhdwa"ilbjl~iu;in5td aaa:wu~i?a?n%~u~rns.u"aa~nuiwis~ia~n~n , I~W 

MLV ~las~~~uqfismaaaa:aaai?;nsfi~uniswnu~u~ 3-6 ~ ~ 8 1 6  aaaqnqnsoi$daai 3 ~p1mi7t;u?l1adn 

aFl&lTlnlsa;iFl~5~ PRRS (OIE? 2004: Torrison et al., 1996) 

WlBIUlW95J.lU OIE (2004) ~ l V 7 U ~ ~ ~ f l l ~ ~ ~ W ~ ~ ~ ~  MLV Q Y d O 4 ~ . l . j l E l d ~ ~ a " ~ ~ ~ l " u 0 9 ? ~ ~ ~  d5-7n" 
i la 

m.jeiiu.uns1a~sri1$~un1stI~m aaa:inswEwoin master seed virus Ixiisu 5 passagcs a~uaado- Innqqwdii 

b i t j iuai~az~i  5 passages t ~ ~ 1 s n l ~ 1 i s ~ % X ~ a i u ~ u a s ~ ~ 1 ~ q n ~ ? ~  mswa"wa"niw MLV nioiwizaiu4a"n~Pa 

las'n%uavnil"awi:aius a-du MA-104 w 7 t 1  Vero cells ?n5t;',,ow$0sdsinqifinITduadoou~nr~ernw"~u s i  
I. Yo. n 

dolnwa.,aidi aaa:b$ola?nv~wih ~ n a i a ~ s i a o ~ n " o l u q f i s ~ 2 ~ i e ? w i u i i a a u ~ i i l ~ 1 v a n ~ ~ u  ?nGu&~sk.i 
d A  d 

ad~~una~u~uaasq (turning to virulence) pl.~~oiniiulwar"wawaduIaa& 1nuiiua$na'n~u'la?n%u~ns~3 
A-  * 

naiuladaa$o PRRS I~awiswwnaf i i t Ia i~ l~ssu~i~oei i~w'ou 5 passages aaad8saaai~1~ji .YnGu MLV l b jq~ .~~ , !sa  

i~pfi~n~~an:qn5~?sw"~s aaaclw"naiu$u~sndsa~tI~mw"uw'u oifiCoaZu.utIsa"nier MLV ~ a i a r G ~ n i r j ~ ~ l ~ u u  

n6iuqua1ss ni~.u"~8on~aa~flGula?a fii~aaa~ns:oiu.unsad~~!a:~naiu$~~~sfl?d.u"iu~~wd % ~ f l i s w ' ~ u i  

a'niuv~nch;~w Verhcije et al. (2003) fidiahnisnsz<eagZ$un"u.u~s~i~1uYain PRRSV recombinant 
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~os~auanoim>oinni>~nado wild-type PRRSV $09"10jii7$~%1%.i~ aaft:'lljid~uufi~uaa5d ~ n d u O ~ l ; i l % ~ ~  
dl l a  

fiFoninnaiaGug In unaiunsi'a dn~~uni>aawin>:aio.uos wild-type PKRSV ain~ni>naiiIGP-a~11:~ni.iid~i~ei 

antigenic profile V8412?fl 

w 2 'A  
a " m y d ~ ~ a d ~ v e ~ n i ~ ~ ~ a n ~ d u ~ w ~ ~ w f l ~ ~ n a i u d ~ o n ~ u ~ o d a " w ~ ~ a  PRRS r~na8Ba~uw"~ ia~ io in  

"id~I.iawfl 4 abm5u ~ ~ ~ f l ~ ) ~ f l ~ l ~ d i l B ~ ~ i l l ~ ~ i z % ~ ~ ~ V l a  naiu!?Judl~luw~nzani naiudaon~erv?~'l.~l 

l u ~ n q m  n i > ~ d ~ u u n a ~ ~ l ~ l . i ~ ~ s q  ms~ua~ilaaa:in>aaw.j'n>:oiuuos;irlGta"laYa fioulGifunzr~tiLiiiiua1 

iYma".nnaras 

wId~ia~iuGei< ICR FIRZ~NFI t!iw~n 18-22 n?u ~in5iGndwa"wnnodaa~q'~iZ ~~vriinaiKauGnii 

eiiana~riaiai idwa"nunsdgu Biua~-a 40 P72 

~~w%Ls l t r l t i~u$  Dunkir~ Harlley RallWM ijY1W~n 240-400 n ? ~  aln~l~n~miGladmna~.1!!M'd"dlR" 

uwi7wuiKu>~Gna iian~priaiin Cdn%s~nsdp piluau s 6'2 

~ ~ ~ S W W ~ ~ O S H R U ~ ~ ~ ~ J R ~ U G U $  (L.aryc White, Landrace and Duroc Jersey) n i t  4 $d@llf b b a l d i ;  

d ,  2 ,  
rr~nn^u~nwoav~ I a ? ~ 4 ~ i S d ~ i S d a ~ ~  $luau 73 {a 

?n$u 

%%a PRRS ~~~na~na~uGi~~ io in~ i i~d . i :awn 4 aaw>uq R: 1 2niriserGw n ~ i f  

1 .  %Gu PRRS "d~R6&I1%6 Rbn5M VP-046 BIS, European type zd?~llfll?2%"kG~ ldo TCID,,/%& 

~ a u - ~ l l w ' l . a ' l u ~ f l q f i > o l ~  4 t7d*,1w"iu11d 

2. a " R h  PRRS Y~nh$Bb& flam>u DV? European type Gd?~im'laiaa"~Gu lo4.' T C I D , , / ~ ~ ~ ~ ~  

iau~Gilw"l4lugnqn.i~ 3-4 Zdniwd 

3, k ? u  P R R ~  %-&dna$u aiawsu ATCC VK-2332, ~merican type Zd?uisula%inGu I cr'" ~c~n, ; Idn  
aau:Cildllluqnqnsaiq 3-4 Zdni91d 

4. ' ~ ~ P R R S  v~F~l&a?h flaw>u ALL 183: European type ~ d ~ ~ 1 ~ ? 3 ~ f l ? f l ~ ~ l O '  I TCID,,/T&~ 

aaua8ilGlv"lugnqnsoi; 3-4 5dniG 

m ~ ~ ~ l a a ~ B a l ~ ~ d a a n ~ p 1 1 a w l z  (specific safety test) 

9 I nwno~lnaiudaonn'ua~wizluw~6~i-n Qiuau l o  n"a/aansu %wu~na'nGtaawilnnCk {an: 0.5 uw. 

tisannoin1.i 7 a"u (USDA, ?OOOa) 

m a m 6 1 r o ~ 1 ~ a i u b ~ u ~ ~  (toxicity test) 

wsaounaiua~uG1~9uw~~:~ni Qiuau z d?/aiaw.iu Tnu7~iTnGs~~4inbi~ P7aaz 2 nla. tr"srnw 

8l f l l - j  7 'h (USDA. 2000b) 
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m~nmma~fla1~1~151a~1sl"uw"a!d (general safety test) 

wnae,uflaiudann;ukald"ue,q5aneiiqa"n~u$.3 4 aamw % m u G n a " f l ~ r a a a i a ~ a r w ~ e i a . u " ~ f l i l " i u ~ f l ~ ~ i ~ n i ~  

4 s r " d ~ l 6 ~ 1 ~ 2 ~  2 ~ ~ U V U I R ~ ~ ~ " O  %~~t?.36fl@lF~lfl17 21 a " ~  %'A~?n~b lbV7~~~1 .3 f l l ~~ f l a "~  (OIE, 2004) 

"l%ll"~l8ll"l%bd~~pdn~El~pdd~%9 (turning to virulence) aa~~ms~~laan"u8aa"n$pd?~d?a (vaccinal virus shedding) 

4 - 4  

w ~ a n a u a ~ i f l i l " i u ~ f l q f l 7  1u"uuin~anz  1 Fga namun: 1 tatpassage % m ~ ; ~ f l ~ f l 5 i % i l $ G ~ a " f l G ~ i  
d 

aduqnmanqu 1 Gatpassage t?qan$ie,ifli.j l o  ?u a i ik ia in  m.jao!?fli7idon we,uGa $ioui iaw~e,sran-  

8 1 ~ 1  t ~ l ~ e l ~ i % i  I f l M ~ n  1 f l ? ~  UlU"b!Ufli&~??iLflU 10% s~lspension a"n?Pd12?tld~i 3,000 58~11~1 ;  i 
QNV~QU~ 4' a. eini 30 uiG aail"aCildwue,$i~u'i~~n~nqfl~~m1wd lJ7ui~15 2 un./ga aflufli5kitalaia passage i 2 

~ i a ~ i r a a ~ u a f i " u ~ u f l ~ u 5  passages a&maQne,uii ~ ~ 1 ~ u a a i a x a w 7 u  ~fliIa~1iuufl<u~ua~5~pi$e,~d 

i l ' h n e i l . 3  nasal swabs %~~flqn~aaia$a%dm1a9piia"fl?u%a~a ~UL.lrt&LfllXLiUq MA-104 %FIU;I 

nasal swabs 1~ maintenance medium with 2 % fetal calf serum (FCS) d?IJlPl5 5 81a. %ddPid 3,000 58~ /1~1 ;  

i?aanQz 4" v .  u iu  30 ui; atudauaa aanznIe,si 0.2 l u n 7 8 u  ~ i i n i d a u ~ n i ~ ~ ~ ~ g a q ~ u a a a a "  MA-104 i 
~ D ? ~ a ~ s l ~ ? ~ a ~  W i n  25 vu.' a~il"2ah. maintenance medium with 2 96 FCS d?bllM7 5 Un. L ~ ~ A I ? P I ~ u ~  

yawgz 37"V. 5% CO? uiu 5-7 Tu ~ . 3 a n m n i ~ a ~ n ~ u i ~ f l b ) i w " ~ 8 9 a ~ a ~ ( c ~ t o ~ a t l ~ c  effect: CPE) aUd8fl5u 7 a " ~  

{ITPI freezed-thawed 3 nfq aa8a8ui 3,000 5 8 1 ~ ~ 1 ;  i 5 t u p i Q ~  4' q. u i u  30 u i ~ i  a t u ~ a r a ~ a i a a a : n ~ e , s i  

0.2 l u f l n u  ~ iae , idau~ f l~ '~~~da~~uavaa"  MA-104 ah passage 2 a i ~ z i i ~ u n = i u  3 passages b48Pl72DaifJ'l 

d l 9  iia"flGuaaiazaan~uZfli~~ue,e,n"ue,~iflGu'laYnpi~~l~ (OIE, 2004) 

nl%mna8unlsaaw~n~zai~~"u8aa"~~pd?a?a (transrnission of vaccine virus) 

1 # ~ f l q f l 7 e , i ~  4 t?dniwd {luau 4 neuq  n" 5 2  GnTnGuaaia~an1ua$iflSl"iu~flqfl1aain:fl6%1au 
.A 7 4  - 4  1 d d  w z5 "urainCaaz 1 %a aa$aCiGnqflGn 4 neu? a: 5 {a aq%uwmanvuaaiazfl~uui!$uq~aufi"unauww$iana\i 

d A 
aa~ia:.aam5u afJufli=juflau~uZuin wa"9ZnTnGu 4 i?dni6 a~~i:aade,mafluv~u afle,Gi'ldm7aopiiaae,uZ11n~ 

%nu% ELISA (Sorensen et al., 1997; Sorensen et al., 1998) %nu%#ynmIaoamu ELISA Nerd Clieck*PRRS Vims 

Antibody Test Kit ~ X R '  (Yoon et aI., 2003) d i u ~ n n i ~ w ~ a o w i a a n ~ ~ e r n ~ ~ ~ ~ i i  S P  ratio (OD sample/ OD positive 

9- 4 
control) ~ f l 2 l ~ ~ l ~ f l ~ ~  650 U I % U ~ U M S  %'AuF~I  StPratio ~ IV~S~~%FIFIS ;  

61 SIP ratio = b l e . A C 6 5 0 )  : PRRS1- [Sarnjle A (650) : NHCl 

[PC : PRRS] - [PC : NHC] 

Sample A (650) : PRRS-F~I OD "U4 sample A PRRS antigen ~nfJ~" i f l2 lBI~l2~ad\ i  650 ~ l % ~ i l J P l 5  

SampleA(650) : NHC = d l  OD "U4 sanlpIe A 1~ normal host cell (NHC) antigen % ~ ~ ~ ~ ~ ~ 2 l u f J l 2 P T a d ~  650 U I % U W ~ ~  

PC :PKRS = d l  OD " u o 9  positive control IU PRRS antigen % ~ U a q ? ~ f l ~ i ~ ~ t J l ~ f l ~ ~ d  650 ~ l % ~ a I J w 7  

PC : NHC = i1 OD " U 4  positive control Ild normal lost cell (NHC) antigen %muin$naiuula~l$u 650 ul%uaslmI 

I 
IDEXX Laboratories, Inc., USA 
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a& da 9 

f l l ~ ~ l ~ ~ ~ :  C115UVlSJRl SIP ratio <0.4 b a ~ T f l ~ i l  ~ l ~ ~ ~ ~ U i - d ~ l ' a ~ ' a 3 0 ~ 1 1 1 1 - d ~ ~ U - d ~ i ~ ~ ~ 3 ~ ~  PKRS 
a -  dd I 

4XJWUW1 Sf'P ratio 20.4 b b f l w d j l  % ~ W ~ ~ l ~ d ~ f l l ~ F 1 4 l ~ ~ l I ~ ~ ~ ~ ~ ~ ~ i ~ ? l i a  PRRS 

9 

uinm.swnaounaiudao~n"t la~~~zlu~pl~ia wn~iia"nGuw59 4 aan'awl~iiil#ny.uiadaunin~.iitl 

aatrw~ii~waisldn-dwn"ud~w~d,"~ia 100% a~a:o inn isww~~~~. la iua~uw'u lu~~~n:~n i  lajw~~oinisnlauarwq 

u?~aa~ZwTn~urin:l~iildvpln:anid3u~~iawis aaaw~iiGnaiuPla-dnn"udont~wz~ni loon+ aaJ"ewwaeu 

na iudnow~u~a l~d l~ i~n~ns  wvii  gnqnsgnn'adnn" lajGlBwfo~airwsoinisdau aatrwsiiGnaiuda~1wn"r~ 

i~~ f lq f l ' d  100% (Pl1919; 1) 

~~n1.an~aioums~d~~~na'u~uaa~~aaa~nis.u'uo~n"~~~a"~1~~~?a5"ai  aaJ"oiirJ~$aTn1ulaitlw"q 4 nm.sea 
9 

l~$nqfls 5 passages PlsaB~aj~u%l%u%a~tr1~d 4 Rbnsu 01n nasal swabs a a f l w d i l ? a j ~ n 1 5 ~ ~ 0 ~ ~ ~ 8 d L ? 0  

d a  - a 
?n%ula5"aoinqnswwman~~saaada:a1.n-au ~wu~nqnr~nn'aid 5 passages ~ ~ ~ 1 ~ 5 j q " ~ r n w ~ b ~ ~ a a ~ d  "~ l jw i~?n i~d 

durn ~ O G R  ~inXJ~i:1Lw~o~aan:~iu aanndiijn~uvfd 4 nrv7Su ~ ~ ; n ~ i u u n ~ v ~ u a a s ~  WfqBiniiui48a~n~u 

?aYal~~fiqfia j passages (WISIJ~ 2) 
d d - "  

wawnnovnisaa~~inszaiu.uasTntr~laizlu;nqns wuiiqnsntj~~wswan.auw'd 4 tramu i a ~ ~ % w $  

aaeuZ~a%i-dlain PRRS l u " u a z d q n s n ~ u n a u 9 u ~ u w " ~ p . ~ n ~ a ? i 4 a a ~ r ~ i u a ~ d o l a i a i  PKRS r i t r w d j ~  

a"~13u;d 4 nansw qnsniud~w~n%u& 4 RLMsU lajl~a~wins:aiur~~~~aadfi'~nsn~unau~ua"ud~ ( w i s i d  3) 

Tn4u PRRS 1?4 4 awsu Gwnud~ow~u~nwiz11any~1ia ?ajSnaix1a~uw9u~u~1;~1:1i~iaan:5nai~~ 

n~ao@&Ida?d~u~qn.a 11~ '~n is .~"~ann"Uo~adoa"n%u~1a?a~in~nsd~@~n~u ~xi~nisad~uun~u~udas9 

n5doin~iur$na'n%u?aia1r~~n~ns 5 passages ~ ~ j ~ n i s a a w i n s : o 1 u ~ ~ d a ' n ~ u ? a 5 ' ~ ~ i n ~ n ~ n s n ~ s i $ ~ ~  

~ ~ n ~ u ~ # a a ~ ; n q n s n i u n a u ~ u ~ ~ i a  &wiuxJims2iu OIE (2004) iiivuw?TiiTp7iuZedGnaiuda.tlnsiu 
9 9- a d ~ v ~ u ~ n s ~ G ~ ~ ~ m ~ ~ ~ i l a ~ ~ : J ~ l n l ~ a w ~ u ( a a u : J i l d l ~ l u ~ n ~ n n v e j ~ u u  3-4 Zdwi;) laYadiniuwi?w 

dd d 
a"wiu PRRS u~wa$nagu ins?xiad~uun6uqu!~s~ (turning to virulence) si5sainiiuluZmawad1i'i~a~ am 

MLV 8 o ~ ~ ~ j G n a i s l ~ ~ a a s ~ I e i ~ n ~ n s a a ~ z q n s k ~ w " o  a~aiiua$o~uqns$~naiu'iaFioL$o PRRS ~uwiqGiin 

a~nwiunssslm~ntii~~os 5 passages ~ti iq~sgmiuad~~qif iszuzaaai1uni~wwa~4Jnd~ti .0;3qi\  nl5fl5aDMl 

~aouZueGntYqZwa"n3u 4 Zdwi4eisws~o'1sjwu a a n ~ ~ n ~ n s ~ a ~ l t i ~ n i a z $ G ~ ~ ~ n i w a a ~ ~ a a s ~ o i ~ u ' ~ ? ~ ~ ~  

Iu .O;a~aaa1~4nis .u 'u~~n"~aaa 'n~ula ia& OIE (2004) ~ l b s i u ~ i u l T i ~  MLV t r iu iss lnsa~lz ia"~~~ 
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-*%-I VP-046 BIS 

m 1 5 1 d  2 wnn~3wnsreuni-srd~uun~uSu!i~d (hlrning to virulence) i i n ~ n i ~ ~ ~ ~ ~ l e ) ~ ~ l e ) n . u ~ ~ ~ n ~ u ~ ~ a ~ ~  (vaccu~al 

\ . in~s shedding) 1~a~nqn-s aiq! 4 g d " l ~ &  5 passages " ~ n ~ T p 1 6 h  PRRS %'~"1&1$16 4 tlLWSW 

VP-046 BIS ATCC VR-2332 ALL 183 
strain 

1 1 nasal, c l inic  lung, I 1 i i c  n 1 cl inic  l u g  S ~ I ,  clinic; lung, 1 
level swab signs lesion swab signs- lwion swab signs lesion swab signs Itsion' 



' Fi1 SIP ratio 2 0.4 L I ~ ~ ~ ~ ~ ~ ~ a ~ ~ f l b ~ O ~ l 5 b i 5 ~ 0 9 1 1 L I 8 ~ ~ ~ l 8 ~  (positive serum) 

a~a:$l SIP ratio < 0.4 ~ ~ n n ~ i l ~ ~ w a n u ~ o m 5 ~ 5 a ~ ~ l i L 8 u ~ ~ l 8 ~  (negative serum) 



Studies on safety, turning to virulence and transniission of modified live PRRS vaccines 

I 
Wilasinee ~ h a o ~ e c h '  Krianghai  hailc churn' Jamnee Satra 

Abstract 

Studies on safety, turning to virulence and transmission of four modified live PRRS vaccincs bascd 

on differcnt strains, VP-046 BIS, DV, ATCC VR-2332 and ALL 183 strains, wcre carried out. For specific 

safety test, groups of ten mice, weighing 18 to 27 grams, were inocnlatcd subcutaneously with 0.5 mi of ihc 

vaccines and observed for 7 days. For toxicity test, groups of two guinea pigs, weighing 250 lo 400 grams. 

were inoculated intramuscularly with 2 ml of the vaccines and obsened for 7 days. For general safety test. 

groups of two piglets, 4 weeks old, were inoculated intran~uscularly with 10 doses of vaccines and obsctvcd 

for 21 days. All vaccines were shown to be 100 percent safe in all teats. Vi~ulence turning and shcdding of 

vaccinal viruses were tested. The results showed that all vaccinal viruscs, passagcd in a 4-wcck-old pig for 5 

times, one pigletlpassage, did not tun virulent and no virus shedding was found. For transmission tcst, b u r  

groups of 5 piglets, 4 weeks old, were vaccinated with one dosc of each vaccine strain. Five u~rvaccinalcd 

piglets that srrved as a contact control group were housed in the same room of each vaccinntcd group. The 

results showcd that all vacciml viruses were not transmitted fiom vaccinated pigs to contact control pigs because 

no antibodies to PRRS v in~s  were detected in all contact control groups. 

Key words: Safcty test, Turning to vinilence, Transmission. Modified live PRRS vaccines 

I 
Veterinary Biologics Assay Division. Bureau of Quality Control oC1.ivestock Products, Pakchong. 
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a ~ ~ a 7 f $ a ~ ~ f l f a n " ~ $ 1 6  WGU$Z 71 J .  Vet. Biol Vol. 1 6  .\(I ? 

8fl~nd?bnnaais~iv~qia~lui:auinfli~m?~v~siioaaun~~u clostridi~lun ch~~rnvei~~Bw"~l1ldifl~E~2~fll5 
i Y 

L, 2 wSna"n~uaauanaan1uadnf~uu~nwi Fwuwwansawi:~uad~fa~1uana5"vuim I Sns 1;nivisi;usrvnw 

ds:flnu&aurnsw"a~uadpIa'snii1~nu~B glucose aan:aav&1uImsauu Zo hyptosc L L ~ I ~  nlcat extract d ? ~ i ~ i i d c ,  

w u a  
iltd 9 " l ~ ~ i ~ ~ l b 1 ~ ' 2 1 ~ ' 2 1 ~ p 1 d ~ U 1 : ~ % 1 ~ ~ d  glucose, tryptose Linkmat extract 1~1611 1.5. ? aka" flfijUdniG15 

Y u Y Y 

v7iu<i&1 ~ i a v u ~ 1 u n 1 s ~ w 1 x ~ u d a ~ ~ 1 u a d ~ t a ~ ~ ~ ~ n f " u u 1 m  3 bin: so0 Snx Tmul~~i~.sisa~usa.a"n;~fl i ia w n h a " l  
w 

flis~o~~vnsa~oaziua~ua~~un1saw1:Liud1uadBtauuinBtvu1w 1 sns ~s:uzifl~avBdaiB (lag phase) I S  

471419 ain:s:uziai~aanjsn"ap1"3~na (log phase) s ka~ud %$d?onswa&~a~u vegetative cell qdqmlwka~u~ 

w" 4 "U3 log phase i a a ~ ~ ~ ~ i ~ d w ~ v 7 i ~ u a " n ~ u ~ ~ a " n ~ u i ~ ~ n ~ b l i w ~ ~ a z d a o w ~ u d ~ ~ p 1 w a n u ~ e d p - r ~ ~ : i n 1 1 1 i 1 ~  
# # u 

am: ~ ~ ~ 1 u i ~ ~ l ~ w a ~ 1 s w w a 0 ~ n ~ ~ ~ l u n ~ ~ w ' ~ 1 u i n i ~ ~ S w a ' n ~ u ~ 1 u n n a n n 1 u i d o ~ i u u a ~ 0 ~  







* i Y Y 

61s~uado~auuanos""uuiw 500 ~ns""1Binisa~usdod7uins 250 a'ms ~ d a u d s z n o ~ r s l o s o i v i s i " a u ~ ~ ~ ~  
, s J  9 Y 9 

wiu2wsidnaGan n a ~ r ~ u n ~ i a : ~ ~ ~ ~ s ~ ~ o ~ 4 u a ~ ~ a n " u n " ~ r n i ~ a ' ~ ~ i ~ a ~ u ~ i . f i 0 3 u ~ d 0 $ i ~ u a n o ~ v u ~ ~  I am- 3 %IT 
Y 9 

1;ilnl.j%jiiio1mu1#dotu1~u 0.5% u o s ~ ~ ~ u ~ w s s i n ~ s ~ ~ o s ~ ~ p l  

rnxan"~aaaz?anxid$aoOdid 

a6Prdaoei~s"uasa$oluLdo$~uuLwo$vuim I, 3 aan3oo tiwsqn7 $a.-aFus ~ i u i n s a ~ n i s i ~ ? ~ v 8 ~ i d 8  

~nnii~Rni?uaaas (OD) 580 uibuauws Twnaiua4u~eavos:iwia1nu3: Dhitrosalicylic acid (Chaplin, 1986) 

aan:msad~uuaadas2di 1s~uo~rd~&aunbas~nn5~~d~nu?4bou3aansu 

ni~an~oolt~a-w%na'6iip1 
9 a 

~iiSe~lbo~nnisawi:L~us1uLde,~auudma5"sluin 500 ~nswiugrn~~?&<naa"onui~a"w~~u5*~%~ 

bRUn)?U"unlua~u.u"uvOsd~O~d~~ 0.26% PCV gas 0.85% sodium chloride LaazwaaJripI potash alum 0.65% 

uosd?uiwsTn%w aintupI~sgasvaw7 a; loo 9aa"Wns (20 1%) a~eaTn~waauanaandi~~il~d Ginis+l 

afi~l~2sliisdiwhwnnnp1~tliniw 

mawnneu~na~iw.us~a"n$pd 

w @ f 1 8 p I p ? ~ ~ ~ ~ ~ ~ a " ~ ~ ~ i s l l ~ ~ l ~ ' a B 1 ~ d ~ 1 ~ ~ ~  (British pharmacopoeia, 1993: British vetcriniily codcx. 
9 

1965; European pharmacopoeia, 2004) {s; 

1. S~erility tear ~ ~ n o ~ l n i ' a d u a ~ o u ~ ~ e , ~ a ~ ~ n ~ d ~ ~ ~ n ~ i ~ n s  I ~ u J ~ ~ a * d e i i ~ T ~ G u a r , i z n ~ ~ u ~ i ~ i x  
n' Y 9 

L iU9b lB  fluid thioglycollate medium ibR: tqptic soy broth ~;ud~s lawf~~ 37 asPiii~aa$iln aaao~uolwlsr'lius6"iio 

sabouraud dextrose broth b!ax tryptic soy broth ~iuMd~t-dvf~~ 22 o~pn~.aa!iisa w ib ld i~U ~PI?~UI'JR~ 14 
9 * I p l ,  

~ n p 7 i w ~ e j i u n i s w ~ ~ o u ~ o s 1 ~ ' ~ n i x d ~ a ~ ~ ~ i 5 0 a a ~ 1 n ~ ~ u ~ a a o ~ d ~ s i  Twooi.vnsa~ssaQo~I.a"~1nroPr$o~~~~~u 

2. Toxicity test ~v ln~~na iu i~u~wv~aa 'n%u  F~uZnYniiu 2 f i a ~ a ' m s a ~ ~ ~ ~ ~ ~ 9 . s ~ s ' ~ ~ n : 1 n ~ 1 v e a i v 7  

~ i v ~ n d ,  250-400 nix. dluau 2 da iasannninisa8eaaacr lo a"u a'n~udiiuniswnnopI&oa4aaiu1~il~~% 
d 

~u.a'n%waos wMwa~i~~wln~udns?d~nin~xdaurr?oaaro~an 

3. Safety test ~~aapInaiu~aon~uvosT~Gu bwu?mi~Gu 5 5a i i~ms  daaauvuiw 2 ivii"vosTnNa~~iG 

a~iln"F4awPl"sran:$iuapa 2 ba a'osanwu~n1s~fIuiaal7 a"u Tnlud~iuniswanou&e,~~nai~1dan~n" i l1~  
dd D d e 4 4  

~nadwnass banz~~aaamC1(u&0~?~;~nini-ddauw?daaiu~aw 

1. Potency test W R R P ) E ~ ~ ~ ~ U { P ~ ~ S F I ~ ~ ~ ~ ~ " ~ ~ W  Fna~n~np7ieauuiwF~npln~ 0.5 Gna'zws adiIGa~iGos 
Y " v ,  

wqazasnn{uwwaos "u~iwdiw<n"fid 250-400 nju diuau lo da N~%QI~I~ 28 ?u zwns"unYsG 2 vuin 
-CY 

Infl~ila% a&nsu 14 a"u ~Waio~PlvUin 50% minimum lethal dose (MLD,,) a<in6~uadwiyw~nini+. 
A 

n n m  iaa-n~uoauquvsli?dJ~nisZm3"nQ~~4i1aau 5 da a"s~nwoinisi?luami s a"u np?wzrniIunq'u 
Y 

wwaosdossontiww'snu daun6unaugu&osniuffsnuR 

8 .  
Bioengineering, Model P500 litres, Switzerland 



m a ~ n ~ i ~ o n ~ m i ~ a i ~ i a m ' ~ r n ~ i a ~ ~ . u o s  c. c~tuuvueilwado~aupdam~+~pdin i Z m a  

w u ~ ~ n ~ s a o ~ q v n ~ a ~ n l ~ ~ ~ ~ ~ ~ ~ ~ ~ u ~ a $ n ~ ~ ~ ~ w n n ~ ~ ~ a u n a i u ~ . u " u ~ u . u ~  glucose 2,5,10 L L ~ :  15 il?uvi~a^mj 

d 2 
~ S - U Z w " f l $ a V 8 9 d i D  (lag phase) UlU 16 4 7 1 ~ 9  swwmdT0bdd9~am"a~sld (log phase) UIU 4.5-5 'T?a%PJ4 bhi? 

I I  
, , d 2 a -  

dVlgTa~dalu.uns5wU:i(late log phase) {Galus 22 d$89wa~ua~iardnfdaaw5wuwmdTDunm5lnl~lil?~d~~%~l 

n s i  (stationary phase) ~~1"1~la~er~ardof"~~a$^~dW'ik~ una~~l~ la lu~$u$u"~09  glucose $ 2 fifu@in%5 bi89: 

: 2 2  
h f l 4 ~ d " ~ 4  vegetative cell 8 i  ~i~mn~~aans~~~a"nuv1dnu~aw glucosc ~ ~ I I I ~ I . ~ B I ~ u @ ~ I ~ ~  dW'lKe1 1.08, 1.63, 

2.05 uaw 2.28 miu t i i~u  {saaarms~u~~~i  1 

plalud{u{.li.uns Qptose $ 1 , 2 , 4  ddaw 6 n7ui~a4m5 nl169?N'U84L& C chauvoeiP"IW2lUl(~S lag phasc 

bln: log phase UIU 15-16 abnw 5 &a%u9 miuiicu K ~ E ~ U ~ ~ ~ I S V E I S I ~ D L ~ D ~ I T L ~ ? ~ ~ ~ I ~ ~ I U  stationary phac 
, , 

GfaFus 22-23 a&owa4iardof&wum iigmna"urasrsaviir7~ 1.99.2.06,2.01 bba".96 miutiicu ~~~~~~~~~6 
$7 2 

pl 

pl2lr~a~aJ$ll~ns meat extract $ 0.5, 1, 3 dba" fi?udogws W W - ~  fl19~9?fillw09~?fo C. chanvvri h a 4  

lag phase Laa- log phase UIW 15 L L ~ :  5 GaTus wiu61h d ~ ~ m n ~ u a b ~ ~ d ~ ~ f i ' ~ ~  1.91, 1.96,2.01 r l n ~ .  1 . 9 6 f l i U 6 1 ~ ~  

i'qaanmsTw;di7 3 
P) iJ s/ s / ,  9 =! - 0 ,  

f i l 5 ~ ~ ~ ~ d i i ~ ? U ~ ~ 5 8 l M l 5 ~ ~ u 9 ~ ~ ~ ~ n m 6 a " ~ f i 9 1 f i f l 1 5 ~ m a ~ 9 ~ ~ 2 U d ~ ~ f i 0 ~ ~ 9 ~  hyptose phosphate broth 

29.5 n f a ~  glucose 15 ilyPJ tryptosc 2 fly81 meat extract 3 fi?u bin: L-cysteinc HCI I f i ? a ~ i n ~ w 5 ~ ~ ~ l g ~ f l ~ ~ ~ 1 ~ a r 9  
9 9 9 9 d 8 

w 

a-ri6'u 2.01 ~ d 7 ~ ~ l r ~ ~ u r 7 ~ ~ 1 ~ a i l i ~ a w i : ~ ~ u ~ ~ w " o  C. c 1 1 a u v o e i % ~ 0 1 ~ 1 ~ ~ Z ~ q ~ f n ~ m 5 ~ S % ~ ~ n ~ % ~ ~ ~ ~ ~ ~ 1 5 : i l ~ ~ ~ 9 i h  

tryptose phosphate broth 29.5 f lfu glucose 8 fly81 tryptose 3 f i ? ~  meat extract 2 n 7 ~  bba"-cystcinc HCI 1 

nYuinGm5 Iw"Pii!mna"uaans aviifi'Y 1.85 ~9raarmsTla~di 4 

4' 2 nia.u~nu.updinmaa~iwiaus~11alwtda~iuw~mo5'vwin 3 Z m a  

P"I~ilfilSdV?~~D4L8B%U~2~ lag phase ?&3BiUiU 15 431~s log phase %aaai 4-5 &%uq a& C chir~~voei 
Y I a m r  

~ w d ~ u d 4 i n d o ~ i a a a i  19 &%us wa5soinfii~awiw~"ae~~~uni~wn$u11i7~tW'ifi'u 4.30 I ~ ~ ~ : ~ ~ I F J F I ~ ~ " P J L L ~ ~  

gsqm L - ~ I ~ ~ P P I  5.5 aind?~is ld i i~tr"o luad^~$au\aano~~vi~n'u 1.96 nYuina"ws ~qisaarms~u~di 5 

* 2  
wam%.uuiu~winmai~usi~alw~do+auwimo5'.uwin 500 iina 

filla.u?y.uosaia~u$aq lag phase T&aalulu 15 i a i u 4  10s phase !%aaiuiu 4-5 'T?2b81s din C. ch<ruvoei 
v " 

4 d l  o-a~a~d~iardafdaam 19 4a~usw~snisarulwa~usawnupli~mfi6udd~q rviicu 4 aaawd?uisld~iYlnlaiL~'16n?ta 
4 d 

~ d n + a a ~ u ~ n n + a r i i u  1.98 f i ? u @ i ~ z n ~  vq~~~uZiaqiiifiisaii~in~audniui:u ~ s b m m q ~ u ~ ~ ~ d  G 

tlarn~mnmanrqnaniwa'~.iiw 
aY da9 

a " n ~ u ~ ~ d o ~ ~ l ~ w Z m o i n ~ ~ a m a n u ~ ? u ~ d n ~ a u u ~ n o ~ ~ ~ a i m  500 Z w l  a h ~ ~ i n i s s ~ w a r n ~ ~ ~ ~ i s ~ i w ~ ~ w i i  
P) s/ 

d s i a ~ i n n i 5 d u a ~ ~ ~ 1 ~ 0 ~ ~ u ~ ? ~  9%i%iu ~naiudnomEu ~ain~l6plaiu(u1spl1u~wa"v1ma~s n i u n i s i s ~  I 



7 1 ~ ~ l ~ ~ ~ ~ ; i ~ f l ~ d ~ ~ 1 6 0 ~ ~ d 2  76 J .  Vef. B i o l  1'01. 16 No.? 

,d 2 a 
n i s 2 n ~ i n ~ ? u i m n i m i s ~ ~ w u i ~ ~ u d ~ n i s a s ? q " ~ o s a ~ o  c. chuttvoei auadofauuiw8; g o ~ U ? f s ~  

2 2 
o " w ~ w a d n n l s a u ? n ? . u ~ ~ ~ ~ 8 ~ u ~ ~ f i " ~ f l i s o i w i s ~ ~ 1 ~ $ u i ~ n i s l u ? n ? ~ ~ s a ~ 8 ? $ l a r i  glucose W P I ~ ~ L ~ O P ~ ~ I B J  

1dbldu'Uos glucose awdutuflisbP?nJa~~J~fl.uasd$o;ts:awdutuda~J$sn8wna"Osfi"P] Cortinas et al. (1994) i 
s * 

~n~liwua'id?uislafli~~ini~d~~~daaw~is~~if~l~~~ue,iwis~~(~sa~~~~adoflisa~?q"~~~a$o C. chauvoei?t i  
9 9 

1d8fauuawnf  d i . ~ Y u n i s i ? n ~ i n f s i h ~ l i i  glucose tryptose tin: meat extract "UI~ 15, 2 UR" nYud8Gws 
9 w 92 d .uesoiwi>aZusa$owiudidu diawa~ouflisas?qgsqn a~8adiuPla~sun'~ld?uimR19PJ1~lS~~ 3 1~ 
$ d , r  

o i w i ~ a ~ u s a ~ e w ~ ~ o ~ l ~ ~ ~ ~ ~ ~ ' u w w i ~  tryptose amameat extract d~~~n :nuu in f l i snnaos id?u ia~~nd~~~s  

fi"~l~uoirnsafi;sa~~a~u~ 3 aaa: 2 n i u d ~ l s w s  miu6iGu b.iaunaiua~u&mx glucose ~awuixwuzuinnii~Gu 
Y l  4 - i % v "  8 nYudaEp7-d q i n m s # f l ~ c i d ? w m  glucose2 nYuiaEws aauaia~ausnsqd vegetative cell ardlGdigandea 

A 
ransaviin'u 1.08 .d~d?~~iaa.aa&do~!Oj1wu1:~~dnisG1!d~~~a'n+u dauflisao?su.uosa$8 c. c h o t i v o e i l ~ ~ ~ l ~ l ~  

P/ Y 

~ ~ ~ s a 7 o g m ~ 1 w ~ n ' u g w s ~ W u b w ~ a ' ~ ~ i n n i s ~ ~ ~ ~ u ~ a ~ s s : ~ d i ~ ~ i n ~ i i ~ w ~ a ~ u a ~ n d ~ u  
2 M 

ms.usiu.uuimnisawl:a~s~luadofauu~m~~.uuiw 3 aPws Fwalv"a~wisa~us~nownmananrJ?u~ai ~ I U C ~ S C ;  

A a* 2 
m t o s e  laahneat extract ~~nl5laa:n1sna~1~unnia:n~assa$8olnniswwaosawl:a~Usana~uLd8f1uulw8~ 

"UUlm 1 ZPls ~Plil~:U:fl lsLs?~'UosI~a C chau~vei~ULda~LuULwnsd~aflas"UUlWisWUI lagphasc LatXllogphace 

. %'d z A -  d 
Inaanersn'u ~ L ~ ~ ~ ~ ~ ~ ~ ~ ~ Q ~ ~ ' U ~ ~ ~ I I ~ W ~ R D ~ ~ ~ I ~ R ~ % ; ~ L ~ ~ ~ ~ ~ L ~ ~ $ ~ B J ~ ~ ~ ~ ~ " U M ~ W  3 Ens5diuinniiqaois 

~fll~~q~ln.uulwddisn"~~~sadt)5"auu~wo~aan:a8uw~w~an"~ind~s~?~w &oiso:~s:uunisiisiu 
9 sl 

aawndisn'u w ~ ~ s ~ ~ 1 ~ ~ n i s t i a u o i ~ s a ~ ~ s a 3 ~ ~ u a d o s d a u u ~ ~ o ~ v ~ n ~  I Zws G n ~ s n s ~ i s v ~ s d ~ ~ o i f l i ~ i ~ i ~  . -  8 d 
?umansauoLi~un'udo;Luuamosdvu1m 3 ;iw> b ~ o a ~ ~ s u 1 ~ ~ ~ ~ 6 ~ s i f l i s ~ ~ ~ ~ ~ ~ s a $ o ~ u a d n f a u u ~ m 8 ~ " ~ i m  3 

A d 
LLa: 500 Gms V h . s ~ d ~ ~ ~ w f i i ~ n " ~ i f l p i ? 4 ? ~ 1 ~ ~ 2 n ' ~ d  wuii~s3: '.lag phase 118~ logphase  iviln'u 1 L ~ : ~ f l ~ i n i ~  

Y 

a~?~.uosa~oTn~a'w~innis~wn~~aaans9diPflba~us~udo 4.3 L L ~ :  4 ~in~aniswmaasf i i%M"wsiu~s~~Liar~lu 

flisao?qa~uTwvos~& C. cttnuvoei~uada~~uua~afs~u:~ani~uaada:ias~o~fl~sas?~a~p~~~bil~s~~~ ~ Z L I ~  
9 

S:U: lag phase uled 15 i a ~ u s  aLa:a:s: l og  phase U7II 4-5 $a~aJs ~asaaal~awui:au%unlTT~ia~B1~o 

f i iuiw~mi~u~nl irud~n~~uimnaiu~~"u.~"u.u~ vegetative ceu 0 ~ l n i ~ d ~ f I ? 8 0 $ 8  19 i a ~ ~ i 9  w~anisLP"n:aius 

a& f l i s 8 ~ ~ i n ~ s ~ a ~ u ~ i s a ~ ~ i : a d ~ s a $ ~ ~ a p i 1 1 n s i a a ~ t l a ~ o ~ ~ a i ~ ~ i ~ ~ s a a ~ a  b ! ~ ~ d ~ s u ~ i w i ~  
4 2 4 -  

gn ~ u o ~ v o a i 0 w s i n ~ s a ~ ? ~ ~ s ~ ~ a a ~ a 0 ~ ~ w ~ 1 s w 1 u ~ i s 8 i 1 1 i ~ ~ ~ ~ ~ a s  aaa:$nisa:.au%os sccondav 

A 6 
metabolites %96du~PcdobVaad (Moreim et al., 1981) a % a & 0 : i d $ U ~ ~ d b 8 ~ R d ~ f  $91$ufla?la"!~~1~~~ll:@i8nl~ 

w5wa"nlu n i s w l w r e a i n s : u a u n ~ s ~ ~ ~ T n ~ ~ ~ ~ ~ l a ~ ~ ~ n i ~ n l w " ' l d w a ~ Z w ~ ~ n ~ ~  aibnsniiFmanisawi:!dus 

aaupia~uoiwisa~us~u- (fed-batch cultivation) I W ~ P J ? ~ ~ U I ~ : ~ U R I ~ ~ I I I I Y ~ ~ ~ ' ~ ~ ~ L ~ O O : I D ~ ~ ~ A ~ ~ , ~ ~ O  fllU15n 

A d 
a6uwaw~n"atIeiisnrin (Whitaker. 1980) 4ai8uastIswnasfiin1s+nPcikio1r~ 



nisw~nin~uiiuanaanlu~dnf~uuiw~~ aaJ"nl$f i i j~ iwi j~ia~un'omsa~?sua~pI~~~"ui)~~.~n c ~l~iluvoci 
Y 1' 

.3 

?ID glucose, tryptose ila:: meat extract 1 u d ? a r i 6 ~ ~ 6 w u i x u ~ : : ~ a ~ n i s ~ ~ ~ ~ v ~ d ~ < n ~ w u ' ~ u ~ i  ninisazersa?n 

~rnuizaiuds:nou~au glucose 15 nyu tryptose 2 n?u ua: meat extract 3 ~I?U % tryptose phosphate broth 
Y Y 

29.5 fI%. LLa: L-cysteine HC1 1 niui8a"w.s ni.sawl::a~u~a~~~u~dnfduuLwOf"uu1~ 500 gns 'WEl.dljzU~a7al 
4Y B w a  r, ianui:aiu1unijaiiaanawow.la"wi8liru1wardjannanalarl.u"u.u"u.uns vegetative cell 811" bba'.2f idBf6~~6 

Wa~sOlna~ni.u"i~ljad log phase U ~ U  4 i a ~ u s  %ii~nil8u~raid~viifh 4 !a-0::a"fi~udla$o~dit~~w?~ii~~ 

anaa4nijwnainpI~a~s1iwwiuuin'~~iu 
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~iq~ln$waLai4lwni%ao?fllun4 C. chnuvoei biol; glucose 4 2, 5, 10 bra: 
* 2 2- w 

L U ~ ~ P ) ~ P ~ ~ ~ I ~ U S I Y P J P ~ ~ ~  tlyptose 3 fl% LLa: meat extract 2 fl5U 

pp-~ ~ 

- 
8 
o 

- ~ .  ....r....- 

0 3 8 0 12 15 18 21 211 21 
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Development of blackleg vaccine production process in fermenter 

I I 
Wanchai Teerathaworawan Weerachai Poosungnoen 

Abstract 

The optimization of lnedium compositions for Clo~stridium charrvoei growth was studied to dcvelop blackleg 

vaccine production process in a fanenter. The bacteria were cultured 111 medium conlaining diffc~c~d co~~centl.ations 

of a carbon source (glucose) and nitrogcn sources (tryptose and meat extract) in I-L fermenter. Thc optimum 

concentrations of glucose, tryptose and mcat extract in the medium were 15, 2 and 3 grams/L, rcspcctivcly. 

Thereafter, thc scale-up culturing in 3-L arld 500-L fer~llenters wcrc carried out. The resulting j!i.o:vth 

characteristici of C. chauvoei were similar to those when cultured in I-L iermcnter. The duration of lag phasc 

and log phase were 15 and 5 hours, respectively and the culturing yielded highest vegetative ccll dcnsity at thc 

fourth hour of ihc log phase. In addition, the vaccine formulated from thcse culturcs was found to bc safc and 

efficient when tested in guinea pigs and sheep. Therefore, this result could bc uscd for thc dcvclopmcnt of 

blackleg vaccine production process in a femicnter. 

Keg words: Blacklcg vaccine, Optimization of medium compositions, Fermenlcr 
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