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Table 1 Amount of 146s Particles (pglml) in Swine Trivalent Foot and Mouth Disease Oil Emulsion Vaccine 

after storage at different temperature. 

No. 1 = HT 44 L 

No. 2 = Vaccine Batch No. HT 44 M 

Av. =Average 
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The Effect of Temperature on the amount of 146s particles in 

Swine Trivalent Foot and Mouth Disease Oil Emulsion Vaccine 

Chaiya Sangaprakhon' 

Kritsada Limpananont* 

Abstract 

The temperature effected the amount of 146s particles in Swine Trivalent Foot and 

Mouth Disease Oil Emulsion Vaccine. It was found that after storage the vaccine at 4"C, 15°C 

and 20°C for 35 days, the amount of 146s particles measured by sucrose density gradient 

ultracentrifugation method decreased a little when compared to those at pre-storage. After 

storing the vaccine at 25°C for 5, 14, 28 and 35 days, the average amount of 146s paflicles 

were 11.93, 41 76 ,  58.24 and 64.77% decrease, respectively; Whereas they were 44.41, 63.97, 

68.16 and 100% decrease after storing the vaccine at 37°C for 1, 5, 10 and 14 days, 

respectively. 

Keywords : Temperature. 1465 particles. Sucrose density gradient ultracentrifugation, 

Swine Trivalent Foot and Mouth Disease Oil Emulsion Vaccine 

' Vaccine Quality Control Section 

Foot and Mouth Disease Center, Pakchong, Nakhonratchasima 30130 
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w d  bdm4t4~6 recovery vm~la?al~nd7nbba=b~i~dmwlia~fim~b~i=~8w~%u 

baa6 IFFA-3 %uni$M°7la?a b$01$pd 25 b41 bb% 50 b4'l 
~ma~n$md UI~I on B ~ V  n-Ceramic 

covery a' 

rafiltrati I Carbo 

Itrafiltratic 

u$u 50 11 

Ana~nJos'~!uFi re oa1a~a~m~1nrrazL~"7dou1nil1o;iLwi=riua~uLaa~ IFFA-3 

uRj~inwluns~uaunis i~ 'L~~~u~u 6au~fl:oa u ~n acm Carbon-Ceramic 

(CARBOCEP) ~uijma~ur+u$utBu 25 ln.1 <UR?IUL~": h l  wuil!maiur+u$u 25 1n-1 

'la~dsrn ~ I ~ B ~ I ~ ~ c ~ ~ ~ L ~ ~ s ' L ~ I ~ K  recovery ~adumoq 1714 

" 
rra:: f i a  i r l s K r r n  64.52% , 59.82% Lrat: 25.24% f l l ~ ~ l 6 ~  I b n b l a - r ~ r ~ r  INIVNVM 2" LII I LISS 

~ r n d ~ n ~ ~ a ~ ~ M " ~ ~ d ~ u ~ n d f ' i ] ~ ~ d ' i ] ~ ~ ~ u m '  recovery raiu.oo4 146s aukqu L L ~ :  

~ . h ~ o d l ? S ' ~  22.92% , 25.64% LLR:: 11 51% miui iKu ~ ~ m ~ i ~ n ~ s n ~ ~ f i ~ ~ ~ ~ a ~ a l s m d ~ n ~ ~ a : :  

wiaiu41 'FA-3 L&J$U~ 25 ~ v i l  i-1; r y  aaa laF~  

uinna1n7sn11uL+u~ui 50 L M ~  

; particle 

iihA"n,l : rdoir~ucil recovery ~asi~lrndinr~a~~61d'i lulnil~o raaGl, . . . , 
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s?u 3 lnd  (Trivalent) 17n~?~a:~au?~~u~rn1~1nLLa::Ln"idau h i3  la La ru:Lol%!uh i 4 w ~ n l i n  

lan&LLa?unno (Makarasen and Sinsuwongwat. 1986) nir~wi:~iu.r~?~a'1u~a86~~n?un'ilu~:: 

Gilf lnr??a~mui~~ulufiuimuin ~~~3u~~$4i~flulunisw~nin4ul.ct"ijfiuim~~u~wa 

n i sw~w~~Tauau?~~u l rmd in~~~ :~M" i~au ln i l ~a  luiT~?u'uln"rwi:Liuql~?a~smdinLLo:: 

rM"idsu~nd~alu~~n6~~n~un'ilu~Cm IFFA-3 un:: BHK ~~~3u~an&aiu<ufi$n'mLijan~in~~dau 

uaw2 Hamster (Nardelli and Panina,1976) ki1?~ail~qil"iiunr:u?un7r clarify ~ m o n i k u  

~~unninran&anrji?u~m~aa3~uuunnin~ao&iaLds~ rmil"nse~nin~an6n"~o~n"sa~nra~ glass 
" 

fiber a% cartridge fiber " a i m  2. a ula 30 Ti? ( ?s i i i  :'l$, 2539) ~ ~ n " ~ i 4 i l i  

3 d k~~a?a$~adii~cr"Liu'~~u~muLnjaq ultrafiltration n 'su~i ' ld i i~f i~3qn~~~n:~~u~uuin1~uanfnu 

n?::U?uni7'1$ai7Ln~ U 6 ~ 9 i n ~ ~ ~ J ~ i n i ~  inactivate l??a n"?u Binary ethylenimine (BEl) L?IU 

1 7 ~ $ ~ m u ~ 2  - 1 9 8 0 ~  L ~ B Z ~ Y L B ~ ? ~ T ~ : L B ~ ? L ~  ~n?'m$uiobJ 

IunioGi~i l~~a~smdinr~n:~M"idar  ~ i u i u  quu~snd in~m:~6 i~m I.a"~n$aq 

ultrafiltration a% Carbon-Ceramic (CARBOCEP) LLMuLI~&I.I Hollow Fiber ur yuldla" 
d d * * :  

Lnjod CARBOCEP ~ u n i r i i & ~ q ~ a ~ . c t " L i u ~ u  50 LY~I a ~ ~ ~ l ~ ~ i u i ~ ~ i i ~ a u n u u i ~ ~ r a  LmuinLLn: 

c~"7Ldau~nd1airwi::L~ud'1uLan&iLn?unau"d~m IFFA-3 wudiiinisiry~?iul?j:auin ?u f i u im  

l ~ ? a : ~ a u ? ~ ~ u ~ d o ~ w a i a n i r w ~ m i m 4 u  ~ ~ i ~ ~ u ~ n ~ i u i i ~ i i r n ~ r ~ : : n n n i r q r y ~ ~ u I ~ i a  Tmunm 

n?iuLiu+u1unr:u?unir9;iikil?~'aLiuiu LLn~ i~n~ iu~~u i :aun~~~mn? iua iu i rnva~Lm$a~ 
" * 

;a ~~n:n?iua~m?n~unr::u?unir~]~n.iiuia~d ?q!n"amn?iutiu%ua'il~6ilaFand~flu 25 rni  6% 
* " * 
Gunisnnna~~l~iinis~nw7nisnmnisacu~idula?alunr:uaunirii~il~Ta~iuiu a, - Tmu~fiuu 

~tuulda5L4un' recovery ~ F I J ~ ? ~ ~ I ? ~ ~ ~ ~ L L ~ ~ ~ " L ~ ~ ~ ' ~ ~ ~ ~ ~ ~ ~ ~ L W I : L ~ U ~ Z ~ L ~ ~ ~ L L ~ J ? U R ' ~ ] ~ T ~ ~  

* Y  Y 

IFFA-3 ~ ~ 4 ~ i n ~ i ~ n ~ : : ~ ? ~ n i ~ ~ 1 ' 1 1 ~ L " l i ~ 1 1 ~ m " ~ ~ L ~ ~ ~ ~  Ultrafiltration 'dzm CARBOCEP ~ u i n ? i u  

rhu"u~3u 25 ~ n i  h n a i u d u i u ~ f l u  50 ~ v i i  lmu~f iuu~~uu~da5~4un '  recovery am 146s 

particle % 4 ~ ~ ~ ~ ~ ~ i ~ ~ ~ i ~ ~ ~ ~ n i ~ n ~ : : ~ ~ ~ ~ ~ ~ n ' ~ ~ ~ 1 ? ? ~ ~ ~ ~ d i n L L ~ : : L n " i ~ ~ ~  (Nardelli and 

Panina,1976) I?Fa:~au~nu L L ~ Y L & ' I ~ ~ ? ? ~  :~as : :~ f ludr i l "~ua~uni rw~n~?~ 'a~~au?~~u~f i  
3 

l6f iuimuinnu 



.?llnsd 
1. rndraa Ultrafiltration nidn Carbon-Ceramic (CARBOCEP)' ~IMKV~I~?F~~~UU"U 

2. fi reservoir q u l n  3.200 8nr 
c d 3. ~ a ~ a ~ s n ~ i n ~ r n z r n i r ~ a u  ~ n ~ ~ a i ~ g ~ i n n ~ s r i o a ~ u r q a ~  IFFA-3 fiuimr 2,500 5mr 

&hunir Clarify rr&a6?u~n$aaduL~unn1n~~nn'oia~daa ROBATEL' rmz rn$eanrna 

glass fiber nfim cartridge fiber l l u i n  2.0 r ~ n t a l d  

-a 
161175 

d 3 
I ,  n i m a d i r ~ a  

ViinisRaii&arm4a4 CARBOCEP nj reservoir 3,200 tms vinui.rdarrn:FuaFa &a" 
" 

IaJ iqmcr~ i i  I 

2. n i r i i u i  ~1rgiruu~un?orm~a.1 C A K B ~ C ~ P  

d ~ l a  10 clarify rr&a 8454 3,200 Zn? ~ d a l & l ! i ~ a ~ a d s m  500 tmr krzu 
d d ~nSa.1 CARBOLC~ rmu l&d~F l$~4  feeder pump ~j~u~Wd~d4~11?s'~LU"lL~SD4 CARBOCEP r i a  

' 3  
n91uKurn~aa CARBOCEP rGuuurflu 1.8 nn./.au3. rrhdin~sr'iurn$aa~ circulation pump 

w~audFu.jnsin~r1~nueal!il??ar$irm$aaarraznau~unaiu~ulurn$ea CARBOCEP lziriiu 4 

nn./au3. vm:rffu1~un'd~udmsini?lvInaan~a~i filtrate lzilfiuinniio'ntinislcra~a~l!iIaFa 
d i 

r-iirmse4 CARBOCEP i i n l ?  Circulate l ! l ~ ? ~ ~ ~ ~ U d l ~ L ~ S ~  CARBOCEP rrnzf i  reservoir 

3,200 ~ m s  ~ d e u ~  ~ u ~ ~ n ~ i u r + u + u n i u ~ a ~ n i s  ~ m u n a i u ~ ~ " u ~ u r q u  25 LY~I fiuimqa4:i 

19~8 2,500 am,  4% l oo  t m s  rmznaiurrt~+uri3w 50 rviifiu1maa4k~1aa 2,500 ~ m o  

nmnaruih 50 Unbr6e4 CARBOCEP ~mzr~um'?edia 

3. n i r r ~ j a n ~ u n ~ s n m a a a  

uu~nisnnrraa~f lu 2 nqu nqunz 5 naaui4 ~ o n ~ u r i n i u i l ~ ? a : i u ~ u ~ ~ u  25 r r i ~  
d *  :: 

rrazn~unniui'l??artbiurflu 50 d7 riiun'?adiala~al~ndinr~nt:rn'ir~aulnJ~3~o~~~~1nn1r 

rwizr&alunad IFFA-3 n'aunisiilfir+u$un"au~n$'ila CARBOCEP ~ r n t c r & ~ ~ n n i r i ~ ' L ~ ~ ~ u  

$uEi? ARBOCE particle (pglml) Tnu?; Sucrose 

~ -- 

' Carban-Ceramic UllraRltration iu  2s 151. 

' ROBATEL, f~  CHV 1400. ROBATEL. FS..~- 

France 



density gradient (Nardelli and Panina, 1976) f i l l l t U l ? ~ ~ ~ l ~ l d h 7 ~  (CFUIml) TWu:'$ 

Complement fixation test (aufini, 2527) Lln: f i u l m  virus infectivity (TCIDJml) TWO?: CPE 

method (microtechnique) (TIR?~ 2533) 

~innisnrnne~~il~?aT~ndin~m=~fiideu~nd~edlA~inni~twi:~~u~Zu~~~6 IFFA-3 

~fifiu~u&?o~m<e4 CARBOCEP 1uZna7u~UYuUYu LLBU 25 LV;I 110:: 50 ~ v i i  l~~mY?'il"i4~dfl??1 

89UUl 146s particle (pglml) , ~ ~ U I ~ ~ ? ? ~ L I B M ~ L I U  (CFUIml) . l h l m  virus infectivity 
d 

(TCID,dml) ~rn : i iu?mvl i~de~~~un '  recovery Lanu w u i i d n ? i u ~ ~ u ~ u  25 ~ v i i  l?iaTsmdin 
d 

~~a : :ddau lnd~e  Z~da5r4un" recovery r'ilnu S B ~  146s particle. fia~imrr.iluWnu . tJPSuim 

l a  r v i i i k  64.52%. 59.82% 1,s: 25.24% niuiimir Zuum=d dn?wduGu 50 r v i i  l?%:PICon 

dint~n~mhdau'tndTa Zrdes'ra'um'recover~ LQ& VBJ 146s particle . fi~1imldr7?8~~eu'i~~u , 

f iulf ld virus infectivity L ~ I ~ I I  22.92%, 25.64%, 11.51% ~ 1 ~ ~ 1 6 ~  (Table 1) 

CARBOC - .,.--- n, 

d 
LAT'2.J :EP lqu ultrafiltration a h  ;eramic ~ l a r  weight cut 

u 
3 " 

off 100,000 d b ~ ~ u ~ l a  r rv l~b ld~ l? !~  cylindrical form i1u~,rnr~nt@lJfl4ll81r-v1u Clrl 0-14 aIUlS61 

d a j i l ~ a ~ ? u 1 a % i ~ m " ~ ~ m w ~ i j ~ 4  ,du chloroform 
d " :: " " 

lnT.i14~uil%lh! circulate ~ l l ? ? n r - n  i I U ~ ~ I T M I L ~ U ' U M N ~ ~ ~  IN,* V V Y ~ ~ I  I L V I L ~ ( ? I L L S ~ ~ ~ ~ L ~ ~ ~ ?  

~u%1 '1?~auaz~d?~ud~ molecular weight 6euni1 100,000 dalton diurm<oa.ilenui am-Iu - 
S~:L*n~?nid~?~n'ld'II'il4~~<~4~~9:~11w"~'i~~L~.1 tangential flow ~l~n~ui ld2~1f i~r iuw~es i~d i j  

molecule 'L%ld~ni='i~?I?~dh?.il4 <49~fi.il'Lw"l%3 concentration polarization (Van Der Marel, 

1985) 'ilutLBuait~~j2rjil~nss~qn1 i~kil??81ondin~Ln:r6ii7d.iluhdfed1~9in 
" a 

n i o ~ w i : r ~ u ~ u n  IFFA-3 161 %ilaTs~m~iu~u"uu"uuinau q:Gni~!rg~?iu 
2 

a e ~ f i ~ l m  1465 particle u l n m  u d s l f i ~ r u u l ~ ~ u ~ U m ? l ~ ~  I CF antigen L L ~ :  vlrus 
-4 a 

infectivity 'lw"jiwnaaoln&.ilJ~U %3nl?$rgL& 1468 pa, ,,,,, .. ~uuinl~huuniu'LuLm<'i]~ 
a 

CARBOCEP liflutwTi:r6edi!?T~ZmaiuLiuiuuinuu 9:t~m concentration polarization (Van 

Der Marel, 1985) uu~?Mnse4&zlQu d i ~ w " Z n i s ' l w n " i ~ u ' i l ~ ~ ~ s ' a e ~ u ~ ~ ~ l d n ~ e ~  rrn:~7in~in 



146s particle u i ~ d ? u ~ i i @ n i ~ ~ ~ ( i l n d m u ~ ~ u  subunit virus protein (1slii7 L L ~ = ~ [ u ~ A  . 2539) $4 

wnn?mnne41un!4% urnnoi?w~n wnnisnnan4ni~1'1?s'ar[s~din~~n:~fi i~d~u~nfl~~~u~"u 50 

~ d i  M"~&n~e$~!um'recovery U04 1465 particle L~;I~U 90.43% (1rlfl Ltfl:~%~GI, 2539) 011 

r 0 u w n ~ i n  nisrwi:~~F1lrntlin~Ln~LfiiLd~v1nr3~~ la"~.aa&doii4a~mniau ?4iilfii~nJ0~1!146 

recovery U04 146s particle rrmndi4nia 

nir~i1q~a~mr~inLLn:Lfiidau1nil~'i]dLwi:Liu41uLan~ IFFA-3 I G L ~ ~ C U  ~ r n u ~ n k  
d 

CARBOCEP in?iuL$u$u 25 LY~I ~L~FI$L!U~ recovety Lanu .oaa146S particle d?{u 64.52% 
-1 -I d 

uinniirda5~!un' recovery ranua'il4146S particle nn?iu~$u$u 50 ~ n i  a~diniau 22.92% 

LLfim4jinisGiI~Ffilsmdin~rn:LfiiLdeulnilCadLwi=Liu4luLanrj IFFA-3 ~fi~$uu"u~murndsea 

CARBOCEP ~ ~ ~ I ~ L ~ U U Y U  50 ~ v i i  i i n i s q c g ~ 2 ~  146s particle u i n n j i n i s G ~ l G Z n q i u ~ + ~ i u  25 
d r v i i  ~~hun~sdiIa~~~smdinLLn:Lfiid~v!nil~'ilnLwi:L~u~lu~anrj IFFA-3 ff i in~?u~$u$u 25 

~ Y i i  lmu~m$a4 CARBOCEP ~:iil~Xfi~iwl~Fauinniinis~il~TalG~m~iu~B~$u 50 rv i i  $4 

~~u~ls:~uau"~unisw~~l~s'fi~~~u~~~uln"fiuiw~~uu~n~u ~ilduijmin'$u!6uin$u q i n i i n j  

nirw~mranGrvii3u 
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Percent recovery of Foot and Mouth Disease Virus type 0 cultured in 

IFFA-3 cell after 25 and 50 times concentration process using 

Carbon-Ceramic Ultrafiltration 

Jaturon ~olrach' Rachapol subprom' 

Abstract 

The percent recovery of Foot and Mouth Disease Virus type 0 cultured in cell IFFA-3 after 

25 and 50 times concentration process by Carbon-Ceramic Ultrafiltration (CARBOCEP) were 

studied. The result showed that percent recovery of 146s particle, virus antigen and the amount of 

virus at 25 times concentration were on the average 64.52% , 59.82% and 25.24% consequently. 

The percent recovery of 146s particle, virus antigen and amount of virus at 50 times concentration 

were on the average 22.92% . 25.64% , and 11.519 ~uently. These result indicated that 

the concentration process at 25X concentration awe more oercent recovery than the 

concentration process at 50X concentration. 

Keywords : percent recovery , Foot and Mouth Disease Virus type 0. I 

Carbon-Ceramic ultrafiltration 

1 
Foot and Mouth Disease Center, Pakchong, Nakhonratchasima, 30130 
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iino acid 

~ Anwinistq?rnr'luFnvm.~ran& IFFA-3 a~narvauanuluG~ii;uu~Gnsrnm:3Fuun:5miiju 

wflu41fh (Arr and vitamins mixture) ~nflrwi3$u.J~Ufiu~ln 1,400 5ns iiuau 18 
" v " 

6 4  LLBZ 3,200 Pans iiuau 26 n?4 ~ r n w n n i s ~ ~ ? ~ s ~ u T m 1 ~ m ~ a a n ~ ~ ~ ~ r ~ i : : ~ ~ u ~  .a:: 44 

4a~u.J miuii6u ~~~~~ii iuauasii .nm~ni~~rEj~6a (Multiplication rate) 4 44 i a ~ u u b ~ i ~ u ~ r i f l ~ h  
w 

uims~iuni?~wi:~~u9~ann' IFFA-3 ~u$i~ufi4"llirn 1 ,400 Gm? U ~ Z  3, ~ ~ I U ~ U L V ~ I Y O ~  

nisanisK9rqu 5 46 a ~ a ~  4.93 a v i i  niuiih'El r a a : : ~ s n ~ i ~ i h ~ ~ m u s ~ u ~ m s ~ ~ u n ~ i i ~ ~ ~ u ~ ~ ~ ~  

MIWIPRE (P<0.05) 

200 Gms 



tLa?uneo (Suspension cell culture) (Makarasen and Sinsuwongwat.1986) ~~:6lt¶i36 IFFA-3 
d a ~ ~ ~ u r . a n 6 a i u ~ u ~ d n ' m r ~ a n ~ i n m i d a u n s ~ v ~  Hamster (Nardelli and Panina,1976) ui'lflu 

ni~wtmin~dsndinunz~fi iPjau~da n.H.1989 fnurwi:riu41u Basal Medium Eagle (BME) 
d 2. 

nirr3uusjr~uu'1tr"Zq~niw~ u n z a ~ i ~ a u ~ ~ n ~ m n i ~ w t m  r~uil~iuvwnni'ltr" 

n isw~m~an~szauwn~i& ~~~u~ iu f i u im~rn :qmn iw  ~ ~ ~ n i s ~ m ? u u d ~ ~ u u ~ n i i q d ~ ~ s n ' L u  

n~srm?uuvniudsznis f l Q v i $ a ~ a i s r n ~ r B u i l q ~ v ~ ~  rdm4qin!ufindinrrn:rfiidau%.il 

a isrmS~invniuun nis~m4Tuu2u~dai~~zniuan"an~aiu~C~Cu~~ q:Silyvi?~niwnaq 
d .. 

airdauna nius:uznnidLn'uhw (Parker, n.d.) LmYL$uq"anisdurdsua'ilqLie75unsu ~ J U  

di wnns:nu~.araa&qinais~wdr^nmqinraa~~un?eirtlditu (u&nwd unrrPrai, 2541) rrarldaq 

~innsm' i a u $ i i n ' ~ ~ u n i s f i ~ i ~ ~ d ~ ~ u  ( q ~ i j u ,  2522) 4~1~Is~urrn:~nij;uii 

n?iudqn'ryFienisrq'r~GuFnnnqrann' n i ~ ~ i n ~ m ' i l ~ ~ P u ~ ~ ~ : ~ m i ~ u w ~ u d i P S ~ u i 1 f l ~ n i s ~ F P T ~ u  
42 d iirGuu ~ i3u r ru~n i~v~~~~~~uw"wu in i sw tmran~"1c r " i j qmn iw~u~"~u  

-4.3" 

n i s~na i~u~nq21s :~~~~~z~ inmn :GCuuaz~~ iGuwau~~~~u i1%un i s~w i z  

r i u q n n ~  IFFA-3 a~mrrnqunauirwi:Liuq1u0'~~u7m 1,400 ;noun: 3.200 sns CmuGwani~ 
2' 

r~SyrZiuCmaa.~raa&vjtlkrwi:rnua 18. 24 un: 44 &PUJ m i u ~ i &  ~ ~ n ~ i ~ i u ? u ~ ~ i a a . ~ n i s ~ ~ ~ ~  

(Multiplication rate) n7un$qniswi:r<ud 44 49~u114 ~ ~ L ~ ~ u L ~ ~ u ~ ~ u ~ ~ T ~ ~ ~ ~ ~ ~ ~ w ~ ~  

L<uqr.an& IFFA-3 an.~~uiTsndinttnzrfiideu (APHIS-US Department of Agricalture.1989) i.1 

w a ~ l ~ i n n i r ~ n w i % a i u i s ~ ~ i l d w " [ i b l u i n i ~ ~ t n ~ a a ~ " ~ c r " S q ~ n ~ w ~  L d a ~ ~ u n i s w t m ~ ~ f i ~ n ~ u  

~sndinrrw:didau~ald 

1. ran& IFFA-3 
.d " 

rBu~.aa&fiiow"u~nnm~~an~inn'~dauaa~vrg Hamster passage i 37-44 'lu 

aniWLr.llaunnu~uaivisLwi:L~u~ Basal Medium Eagle (BME) riauiulwl:~u4Lan&mT91~u 

iiu?ulan&6?u Haernocytometer ~ f b ~  Spencer Bright line LLSZ~S?~~R~IUIUQS&II'~~QL~~& 

ti?un&aa?nnstn6 i i&auiu40~1 0 ~r i i  
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1 - 
2. iir~uuiiwFuLwizL$uqLan&rruurru?unau 1.a"ais~nuaummi~~miu~~~'Lu 

Table1 i l u ~ ~ n s m ~ z j i ~ u ~ ~ ~ : ~ m i i j u w ~ u i i ~ " s 7 ~  $ d ? ~ d ~ : : n Q ~ d i ~ l m i ~ { m ~ ' I ~  Table2 nzniulu 

Deionized Water ( D.W. ) &iiurn$n4nTmJ~i2 m i ~ i i 6 ~  1% Bovine calf serum3 5% ~1wFufh 

rwizr?'uqran~uim I ,400 i jms rLaz 3% iiw~u~4rwizLiu4Lanrjnuim 3.200 i j m ~  ~ F U  p~ ~$84  

lua?~ 6.80-6.95 ~ ~ ~ ~ i ; i i n i s n s m ~ ~ n ~ m L ~ r ) ~ ~ u n i r n s n ~ w i u ~ ~ n s ~ ~ a ~ m  Cartridge nuim Pore 

size 0.2 !u@rou 
" 

3. nirrwi::~Zu;rran& 
,. 

3.1 ZuC~rwi:rZu~~an611ui(il I ,400 Gms 

auinua~liJ I ,400 Gmr $m?iu{;l I ,895 Gaijwns r ~ u t . i i ~ u 6 n n i ~ n i u ~ u  

1.100 Znijrums n?iu~~um~luG(il~infiuC~ds::uim 170 Znijwmr vjinisLwi::r8u4Lann~nuj; 

f i~ imL9f l6kun"~  0.32 - 0.42 x l o6  ~an6/Un.~uQl~l~~Wl~L?'u41~sulmS 800 ijms'L6 Dissolved 

oxygen 30% ~61ur@%14 Automatic oxygen regulator L~nd~mut$m~n1~1~i io '4~u im 

20 z ~ ? / & T N ~  n?U4u$~~r;l~niTLWi::L~~4L~n&$ 3 5 . 5 ' ~  " 7 i ~ ~ ? ~ m ~ l n l s ~ y u Y m 4  Agitator rYi1 
d n'u 80 rpm ~ i i ¶ ~ 6 9 ~ " 1 4 ~ i l d ? l d  5 3.18. Lwm~u~lu?uLan6VIn'JLWizLiu4$ 18, 24 LLnz 44 $ 9 1 ~ ~  

" 
3.2 ~u&rwizt~u4rann'nuim 3,200 Ems 

auiwum~nj 3.200 ijms $n?iu$q 2.200 %aijLums ~8uc i i$d6nf i i~n iu~u 
% 

1.400 GnCwfis n~ iu~~um~1u~w~ in f iuC~r l szu im 175 Znijrumr l;iinis~wi:~&~~an6 lmu 
d 

i i f iu imran&kuu a.~L~uLao&iLwi:L2uq.uin~utd7n 1.400 2ms ~gur?ai 44 
* 

0.32 - 0.42 x l o 6   an&/ un. Zumivi~rwiz~Zusfiuims 1.800 ijms lwulJ5uZ$ian1w~au~~u~ 
2' a 

nirnjLwi::Lio~auim I ,400 Cms r i i u ~ m ~ i ~ ~ i u a u  5 un. Ldm~uiiu~uLan6u~Jrwi::Lnvq! 18, 

24 unz 44 i ~ l u . ~  

4. nisfiu~nwo~~nz5:?msi:Ci.a"mqn 

u id~nwnnisGu4iu~u~an&~~ui i  cell concentration &I un. tt&Giui 

~ i u ~ u w i i i u ~ u r Y i i . a m . ~ n i s ~ ~ ~ ~ ~ ~  (Multipl~catlon rate) l m u ~ i u ~ m ~ i n ~ i u ~ u r a n n ~ ~ w i ~ & ~ n  
3 A 

I 4iu9uran6t&&u r ~ n z ~ f i u u d u u  Multiplication rate n i ~ w ~ ~ n i s ~ w i z ~ n u ~ n  44 $?Tu~ r~vuEu 

uimr2iunisrwilL?'uJLan6 IFFA-3 aaqgu3swdinLaarr$id'ilu~qTzm"n~$ Mult~plication rate i 
I 

44 $ ? T U ~ L ~ U  4 - 6 ~Yil&?u t-test 

' ~!bco@. U.S.A. Lot no. 101 1871 

1 
'~illipore@, U.S.A. Super0 

'Moregale@, New Zealand Lol no. 80280116 
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Table1 Basal Medium Eagle (BME), without amino acid and vitamins mixture formula. 

I I KC1 1 400 1 Dihydrostreptornycin 1 50 / 

Component 

NaCl 

I MgCI, anhydrous 1 79.6 1 Meat peptone 1 2.000 1 

Quantity 

(mgtl) 

6.800 

I CaCI, anhydrous 

NaH,PO;H,O 

D-glucose anhydrous 

Table2 Amino acid and vitamins mixture formula 

Component 

Penicillin G 

Quantity 

(mgll) 

120.42 

139.7 

1,000 

L-Threonine 

L-Tryptophan 

Yeast extract 

NaHCO, 

1,000 

2.050 

24 

4 

Thiamine HCI I 

Riboflavine 0.1 



! ~ i n n i s r w i r ~ ~ u a r a o a ~ u ~ a 1 1 u ~ m  1,400 zms 4iu9u 18 4 4  ; I ~ ~ u L ~ A ~ ~ L W I ~ .  

Liu41~niuvknirrwi::Lr;'u~ 18, 24 LEI:: 44 $ 9 ~ ~ 4  rflu 0.85, 1.36 un:: 2.34 x 10' laa61jjbl~.  mi^ 

iim'u ! h w m 4 ' l u  Figure 1 LL~:: Multiplication rate ll'il4lW36 IFFA-3 d 18, 24 rmt. 44 49~uaLflu 

i 1.33 f 0.2372. 2.78 k 0.7804 rm:: 5.46 k 0.9704 miuiim'u kr~wmjlu Table 3 d9unisrwit. 

riupLana~ufiquim 3.200 gms 4116716 26 n h  4iu9ulan6dLwi::Liua1~niucr~4ni~Lwi::riu4 

18, 24 nn:: 44 $ 9 ~ ~ 4  rflu 0.88. 1.20 11~:: 2.50 x lo6 ~aa61ua. GI iu i iK~ &udm4l16 Figure 1 

LLR:: Multiplication rate ?1'il4lan& IFFA-3 d 18. 24 118:: 44 &TUJL~U 1.08 k 0.4382. 1.85 ?L 

0.6463 118:: 4.95 k 1.0330 m12161~u ~ U ~ L L R W ~ ~ U  Table 3 

1d'ilrfi"sourflu~ Multiplication rate 2 1 ~ 4 ~ ~ ~ 6  IFFA-3 4 18. 24 nn:: 44 $ 9 ~ ~ 4  
" 

~::uiiafirwi::~~u~ran6~uim 1,400 ;GI? LLR:: 3,200 zms wuii!rj$n?iuunndi~'ilrii~$Qu 

i l n ' ~ n i 4 a i i ~ ~ < 0 . 0 5 )  m'411~mJlu Table 3 

~d.illfiPsuUduu Multiplication rate il'ilJr~n6 IFFA-3 ~IUC~&~~?SLWI=L~UQ$ 44 

49~u4 ~u~a.auim 1.400 zms rm:: 3,200 ~ w s  iiuuimr~iunisLwicL~u4Lan6 IFFA-3 wuiiadlu 

~~dwijjbliro'l~~iu!n" ~~n::~d~~~~u~fl0uiiu~iAi~m11'ilajjblims~iu w u < i t ~ n i i ~ i ~ i q m m  

u i m s ~ i ~ ~ C i i ~ ~ ~ u i i 6 ~ n i ~ ~ ~ ~  (P<0.05) 

Table3 Multiplication rate of IFFA-3 cell culture at 18, 24 and 44 hours in 1,400 and 3,200 

litre tank. 

SD=Standard deviation 

sand ' : Non-significantly different (P<0.05) 

Tank 

1,400 L." 

3,200 L . ~  

Number of 

Observation 

18 

26 

Multiplication rate 

( r n e a n k ~ ~ )  

18 hr. 

1.33k0.2372 

1.08k0.4382 

24 hr. 

2.78k0.7804 

1.85k0.6463 

44 

5.46f0.9704 

4.93k1.0330 



0 18 24 44 
Hours 

Figure1 Cell concentration per rnl at 0, 18, 24 and 44 Hours of culture (mean) in 1,400 and 

3,200 litre tank. 
4 

aqxisld" 

l l ~ ~ W n l ~ m B n ~ 4 ~ l J ~ l  Multiplication rate ' u ~ ~ L T W ~  IFFA-3 'lufhauim 1,400 

Em? LLW: 3,200 ;!A'S ! ~ ! ~ 9 l ~ ~ ~ ! A ~ ~ l 4 ' i l ~ l 4 $ l d ' ~ l ~ l m ' ~ ~ l . 1 ~ ~ ~  (Pc0.05) 18, 24 LLO: 44 'h1U4 

~~dMultiplication rate 11~1.~1.lln6 IFFA-3 '1u~4lIuln 1,400 1:~4n~i~uf4'Uul!A 3.200 ZGIT 

~ ~ ~ L ~ ~ ~ u I ~ I ~ ~ I ~ L ~ ~ u ~ L L ~ A ~ ~ ~ I w L L ~ w w D u ~ D ~ L . ~ ~ ~ ~  (Freshney.1994) L L W : ~ I ? ~ ~ U @ ~ I W L ~ I ~  

au?nu'slo~~.nnA ~ ~ o ~ ~ i n r a n 6 ~ ~ 6 u ~ ' 1 f l u n i s ~ ~ 1 ~ ~ ~ 0 ~ 1 u o ' ~ n u 1 ! ~  3.200 Zms 6o.1Fuuiqinfh 

auqm 1,400 i3ns r m : $ n i s n n ~ t l a ~ u  serum n49in 5%'1uo'4auim 1,400 ijms ~i lu 3%'1uoj 
4 A auiol 3.200 Ens ~~a~'16$~dsrnun!i6o~nis & q : ~ i ' l d d n i s u ~ u  un:~ilunimnn"u?unis .: ,, d uEn ~ ~ : o i ~ ~ d o ~ ~ i ~ ~ n i i u ~ u ~ a n n ~ s u m u m ~ i ~ v i i ~ u  Iuc4vuia 1.400 Zns q:iiiiu9u~aa&iu 

6U~ l f ld l1 ld0 j~~ lB  3,200 5 ~ 7 ~  ~ 4 ~ 9 4 7 : ! ~ ~ l ~ l ? ~ ~ ~ ' 1 ~ ~ l U ~ : L ~ U ~ d D ! d  
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d 
r i k l ~ s u u d u u  Multiplication rate ~ ' i ld~aa6 IFFA-3 n 44 $?IUJ bd6~uuim 

1,400 Gns lLn= 3.200 zns ~uuimr~iunislwivliuqL'nn~ IFFA-3 a e ~ g u u ~ s n ~ i n ~ ~ n = t f i i d o u  

wui~a~'lu9i?~daiuisn1.a".11~76 ~ ~ n : : ~ ~ a ~ ~ u u d o u K u m m 6 ~ i ~ n u a a u i m o ~ i u n i r ~ w 1 t ~ $ u ~  

r.aa6 IFFA-3 w u i i 8 ~ n i i ~ n m ~ ~ i ~ m a a ~ ~ i m ~ S i u a r i i ~ i j ~ u i i ~ q n i ~ a ~ ~  (P<0.05) uamqji 

nsne:Z~uua:?miijuwaudiL"s~aiuisnZa"LunisLwi::~~u~Laa~ IFFA-376 

qinnit~nwnisrwi=L$uqLaari IFFA-3 6qi?~1Gr~oudi~?qad'lus:n'uqnaivnssu 
u 

wuiiai~iso'la"~wi:b~u.~~ann' IFFA-376 ( a i u k d  ~mzmm=.2543) r ~ a n ~ 4 i G ~ l n u u A i ~ d  LL~:: 

ntn'il:Qfurrn='iniQuwaudiPS~ ~ 1 ~ l T f l ~ a " L W I t L i ~ ~ L ~ ~ n '  1 ~ ~ ~ - 3 1 ~ ~ ~ & ? m d i ~ i n t 7 1 ~ 7 m "  
r 4  4 ~ ~ i n i r d n w ' l u s i u n ~ t ~ u ~ d i . ~ ~ i ~ ~ w ~ ~  warlo ua~nis~v'1.nu~nuuiit?qad ~~a:nmszZIu~~n:: 

* 9 " P Y  ?miiruwaudi~% n . ~ u m e a G ~ i s m i ~ q f i u i m  ~ a = ~ m n i w u a ~ ~ . a a n ' i ~ ~ ~ u i i 6 q  ldslflunis 

w~n7~?aimlu~rmdin~L~::i6id'ilud'il7d 

~ i ' i l ~ n w i a a u o ~ n s n ~ ~ ~ ~ u L ~ w r ~ m i ~ u u a u ~ i ~ q  i ~a"Lun l r rm iz l iuaan~ i  IFFA-3 
I 

v ~ n ~ n ? u n e u  i rwi=L2ua~uf iuuim 1,400 ~ m s  LLa:: 3.200 ijms ~ n o ~ w a n i s ~ ~ ~ s y r ~ u ~ n u ~ ~  

t5fll~cl<4ijai:L&IJ 18. 24 cLa= 44 &JPU~ t t & ? ~ i U i ~ i ~ ? ~  Multiplication rate W U ~ I  

~ J J 
Multiplication rate n 44 4a1w a ~ ~ u . l i ? ~ n a i u i s n ' ~ ~ ~ i u ~ ~ u ~ ' ~ d ~  2 auim L ~ B L ~ ~ U ~ Y Y U I ~ ~ ~ I U  

I 
nisai:riuq~ann' IFFA-3 u a ~ g u u ~ r r n ~ i n ~ ~ n ~ r ~ i i 7 ' i l u  
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bmns1~&1434 

u ~ n ' n w d  q7~rmfi?i7 LLB&TII q7ssmfiTiq 2541 ~ ~ u ~ ~ i S u ~ ~ n ~ n l n i ~ ~ l i ; ~ i i r n ~ r w  ?naa?nui 

had 6~ 2 ~ r ~ F j u ~ n ~ ~ ? ~ i n ~ n r ~ u C t ~ ~ n u i ~ u  nnu. : ufii 639 

I$$U ui?n=gii 2522 nrrnat.ji1u CdsZu t4~uw~wo'~ldnrnir~uw' Au~lubi : ~ 6 1 2 0  
* 

a iusm ;unT'wo', qswn yunFwri UBZ 3 u q n s  E ~ Q ?  2543 ~ I ~ L W I Y ~ ~ ~ J L ~ ~ ~ ' ~ F F A - ~  

aTislr~.uqunau 6 ~ u ~ ~ ~ u u w ~ i 1 h ~ d  lu~~Kuiy '4nai~ns~u -111~1G?w~mn"m"di i0(1-2) : 

19-26 
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The Growth of IFFA-3 Suspension Cell 

in Amino Acid and Vitamins Mixture 

Saipin Khumsab' Surapon Khumsab' Jaturon ~olrach' 

Abstract 

The growth of IFFA-3 suspension cell in 1,400 litres and 3.200 litres tank (18 and 26 

replicates) containing the medium with amino acid and vitamins mixture were studied. The 

cell concentration was measured after 18, 24 and 44 hours. The multiplication rate were 

compared to the reference standard at 44 hours. The result showed that multiplication rates 

in 1,400 and 3,200 litres tank were 5.46 and 4.93 times respectively which were significantly 

different (P<0.05) from the minimum of standard value. 

Key words : Amino acid and vitamins mixture. IFFA-3 suspension cell. Multiplication rate 

I Foot and Mouth Disease Center, Pakchong, Nakhonratchasima 30130 



n i r ~ n m ~ i i i w ~ i u T u w ' u s ' n i ~ ~ ~ r 1 ~ ~  (r - value) um~1~FfilrwlJini~n::~n"i~dmulnilTm 

umI9~fi4s:uin~u~"mJ4 Iuds::rnplInu s::c~<IJ~ 2542 - 2544 {iuqu 80 ~ ~ ? ~ ~ I J L G O U L G V U  

fbl9% OlUdornthanil87 ~ . L ~ ~ - I ~ w T " ? u  ~FIU?; Liquid phase neutralizing ELISA (LP ELISA) w ~ l  

61 r - value mtjs:vli?.l 0.25 - 1 111111 93.75% ~ ~ 9 ~ 9 ~ f i ~ ~ i ~ i ~ n ~ i ~  r - value uinni i  0.4 rm:: 

6.25 % a m ~ I 9 ~ f i k i u i ~ n m ~  r - value D ~ S : : M ~ I J  0.2 - 0.39 nanqZGaGuii ~ a ~ a ~ n i l ~ n $  

r :u in~~ ' luM"a~~~. ]m~1' rn~~'~un~u~"mU9~~~9r ' f i  OlUdornthani/87 i ~ a i u i m ' l f l G ' a f & ~ u  

seed vaccine !6@h!d 
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auu~ssndinun:Lfiidau i j ~ l d ~ i ~ m ~ i u F u ~ m n ~ ~ ~ u n i s ~ G m i n 4 u ~ s n 1 ~ i n r m : r ~ ' i ~ a u  $4 

niru5mim~ul6ijds:tn71 k-yad i~D seed l??ai?%unir 
" 4  d 

~Zmannu n J q ~ t + ' i ) + i $ ~ ~ & u w n n i u n - r  i*ln*lrvd6;/174?~Sh~ (r - value) I ~ ~ L ~ ~ Q F U ~ ? F ~ $ ~ : Y I W Z U  

+is+$ ~~~l~FaTrmdinun:Lfiid'iluijn~rLd$uuLLdn~qmauu5ni~$~rTn~l6iiu LdaaqinLiilu 

l~Fn~uin~~n~ldijm?iu~dduuudnq ~~wuu5ni+6iur~'ilu'7~~u~'i)+~~Fad'i)uh~~a Kqq:~i7u1641 

~ n i s 4 i ~ r u n d u v n i u  Subtype ;j~4i~~uqzt+a+ijnirAnm$olmiun~iurdduu~~dn~~mauu~ 

~1~6iu~~'ilu$~~u'~'il.1l??nqinfi'il~drrdn:a~n ~~ef is i rm141)1??a$~:u imluf ia~~1~~i~~~~uC~ 

~ m e d ~ u n q u L # u u ? ~ u l ? ~ a ~ d ~ ~ u n i s w ~ m i ~ ~ u w ~ ~ ~ j  lug w.fi. 2533 - 2535 Vi i inirAnu7 
t. d 

r - value V ' i l ~ ~ ? ~ ~ b ~ d i n L L ~ : L ~ l ~ d ~ ~  ~ ~ H ~ l 4 1 ? ~ ~ ~ ' l f l ~ n l ~ W ~ m ~ ~ ~ ~  OIUdornthanil87 

(OIUDNI~~) f i l?TaTsnd?n~wz:~f i i~da~ ini3T'i) (FMDV Type 01 drzuima~ludr::Ln~llnufnu 
a* d 
36 liquid phase neutralizing ELlSA (LP ELISA) L W B L ~ ~ V U L $ O U  r - vaule S:M~IQ OIUDN/~~<U 
d ~ a a f i a ~ ~ $ r : u i n e ~ ~ u ~ r ~ ~ n f i ~ n u i i u ~ u  56 ~ ' i l E i i ~ ~ n ~ ' i l E j i . I j j  r - value u inn j i  0.4 fi2n 

~m:nm:,2535) i'ilu?'Lu7? w.n. 2537 - 2541 K Z n i r A n m  r -v: 9 Ta 

f i~~$~nd~ ' i )  74 ~?'il?il~ 2 r - value u i n n d i  0.4 = 97.30 %, r -vaiua .uyz..n.r 1~ v.i - 0.39 = 2.7 

% fibunznm:.: a m ~ ' l ~ d u i ~ ~ ~ a ~ ~ F a ~ " a + d d r : u i m ~ ~ l u d ~ z ~ n n h u ? u ~ ~ .  Fiia 

d?u1v~Cqijn?iu8u~us'ni+$PsTad r f lun~u~#u?i iuFul?s 'a OlUDNi87 n j t u n i r f l n w i d a v i  
: 2- 4 d i n ~ i b l ~ u w " u ~ n i ~ ? ~ ~ f n ~ ~ ~ a u l a u n ? i u d ? m ' ~ ~ ~ n : ~ i r ~ u a ~ i 4 ~ ~ i ~ : 6 ' i l ~ ~ i a E i i + i a ~ ~ . a : ,  L ia  

r#i~:i~n?iu~tl$~u~~dn+'~'il~l~?ads:~imedlufi'il+$ 

1. ~~uul~TaTrntlinun:Ln"id'ilu 

~ ? ~ a $ ~ + ~ i i l u  seed 1unirwijmim~uZ'i) OIUDN187 $ ~ m ~ u ? q i n n i s c j i u r ~ n g  Baby 

Hamster Kidney cell (BHK-21 Clonel3) monolayer ~116116 4 passage d s r d l ? T a $ l f l u n i ~ ~ n m  
a n a ~ ? ~ a ~ d a u i ~ ~ n f i ' i ) ~ ~ ~ i + ~ ~ ~ a ~ ~ n ~ r ~ ~ ~ ~ u ~ ~ ~ : ~ i ~ ~ u n a ~ n ~ i u ? u  80 ~ ~ a l E i i ~ ~ i n ~ ~ ~ , n r : i j e  

rLazqns & + u i q i n  11 Lnm z'il~alil 1.2. 3, 4, 5, 6. 7, 8, 9,10 L L ~ : L V ~  12 36 ~ v i ~ s t v i i . ) ~  

w.PI. 2542 - 2544 ~i~icjiun~luCn~m'n~q'il i~anA (primary lamb kidney cell ~la:BHK-21 

Clone13 4 7 ~ 9 ~  5 - 9 passage) L&L&G~I~LL~: I  'a (Virus fluid) 11dn:n;) 
d 4 

odi~ui i iuLunn~nTnu?"s ELlSA 'dCm Indirect double sanawlcn   LISA L W B U U ~ ~ % ~ ? %  L L ~  
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d L. v i ~ ? i u ? u ~ s ~ ~ ~ ~ ~ ? F ~ ~ ~ ~ d n : n G m l m u d a n  dilution n"tudi 0.D. 1 .O - 1.5 ~ r 6 ~ ~ ~ n s ~ q ~ e u c l i  r - 

value fmfl?; LP ELISA 

2. &UU immune serum 
d 

Immune serum ~ n ~ ~ ~ ~ i n T ~ n m a ' i l ~ . u e a ~ ~ d u ~ s ~ d i n ~ ~ a r ~ n " i ~ d ~ u $ l n " G i n i s ~ ~ ~ m Y u  nGm 
" * 

"4 " 1  
Trivalent (0, A .  Asia -1) 4116116 2 m i 4  V i l a i h  3 'i)l?in~~16?1112: serum 21 TL4 un4Qm?m'Bum?a 

i 2 riiu4iuLLnz~ild inactivate ~nult+"tu water bath 56 C 16116 30 ulf; 1169 block hf. normal 

rabbit serum f i ~ l f L 4 l V i l ~ 1 6  

3. I iauid phase neutralizina ELlSA test (LP ELlSA) 

iiinisnmYPeu~ruu double antibody sandwich ELlSA (Hamblin et at., 1986) Lrn:~inlr 
d 

l~e1ia%iu~bluuu 2 fold dilution ( Kitching et al.. AFRC Pirbright, UK ) !mu Bn?s~llauuudn.~ 
" 

ELlSA buffer 11n Gelatin ~316 3% BSA ~Yud?utls=na~ ~nhaEi?~GiioEii46afl 3 mk LL~?UI 

d 
d i ra~u  

4. n i ~ u ~ d i ~ ? i u & u w ' u s ' n ~ a % ~ ~ ~  (r - v a u  

nirvlidin?iu&uw'16dni~~fs~a~ s-,uiia~??si"ti iwijn~~~Idn"u~?~s~Bil i  ~nflnisi?u?u 

~ i n d i ~ ~ n ' ~ u a u ~ u s " m l m ~ ~ ~ k e a ~ ~ ~ ~ l ~ ~ i n i ~ m s ' ~ ~ s ~ u ~ ' ~ ~ i ~  LP ELISA rrazdiu~ui~nsidau 

s rv l i i a Inma~~ In "~ in~~~~n" ' i ] a~n 'u I~~ ' sd~ i iw~ma 'm~u  r~eGiu iu i  r - value rra2:?~noi=u'wn 
* 

n~iu&u~usTnu?~11'i]a ~ rooksby  (1968) &ii 
r = serum titer against heterologous field strain 

serum titer against homologous vaccine strain 
"A' 

fiivlun r - value- (Samuel et ai..1990 and Doughty et a1.,1995) 

r = 0 - 0.19 highly sianificant serological variation from the reference strain 

r = 0.2 - 0.39 significz :nce from 

satisfactory if usqbly autficiently potent vat,,,,,. 

r = 0.4 - 1 not significant difference from reference strain 

the refer ence stra 

. m i n o  

in but prc 
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Figure 1 r - value of type 0 FMDV in 1999, 2000, 2001 

unn7snnnvs 

u o ~ i n n i ~ ~ u ~ u d a l ~ i a w ~ i i l ~ ~ a ~  G q n n i e d i ~ G i u ~ u i  

naiu?uural?FaInv'LM"~i~ O.D. I .O - 1.5 
v d A ,  

u w n l s u ~  r - value ue4l~FaIsnllinrnzrn1~daulnilIn n1mqinfia4dis:uim1u~szLnn 
d Y P  rnuf~~j14'il w.fi. 2542-2544 4ium 80 G~E~IJ ~ Y U  1~~a~~n~1nuo:rfiii7pjau1nil~~n1au~m 

in&  (OlUDNl87) Ilhu?; LP ELlSA WUii iJ 80 Kaei14ij r - value e ~ s z u j i 4  0.25 - 1 Ld8fd i~ l  

in~~~di~~oudoun'~ni~iiiu~lilui[il~~iuwuii 75 Kmu'ia( 93.75 % ) u e ~ l ~ s ' a i i i u ~ A n w ~  r 

-value u l n n i i  0.4 Lmz 5 K10d14( 6.25%) ua411s 'ad~lu i~nmi i  r - value e ~ o z u i i 4  0.2 - 
d d 

0.39 zdniwi 1 rram~d?~P;i r - value range aaaI??ano:u~a'luM"~~n Iu?! w.fi. 2542.2543 

rm: 2544 bfj'l16'il w.fi.2542 4116116 24 61i?~fi ld ii r - value ~ i f l n d l  0.4 ~iu'lld 23 ni.ild.14 

(95.83 %) rmz r - value '0Js:~lii4 0.2 - 0.39 41uau 1 Kaed14(4.71 %) 'ld W.fi.2543 

4116116 30 had14 ii r - value ~ l n f t d l  0.4 ~7169ld 26 69&14(86.67 %) 11fi:ii r - value 84 

szui14 0.2 - 0.39 41uau 4 Ei?~d14 (13.33 %) uo:Iu9 W.PI. 2544 i i u ~ u  26 fiad14ij r - 
value u i n n i i  0.4 ?nniad14(100 %)unol~~n?iu~u~'u~n14~1t1n4 d ~ n l r ~ ; u ~ ~ u  
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5 2 we nisuir i in~iu&uGus'ni~~~s~n~ (r-value) 690% LP ELISA l u n ~ s A n m n ~ ~ u t = m  

single dilution CGiunl~fil dilution serum L ~ U J ' ~ ~ ~ I ~ L ~ ~ ? L L S ~ I ~ " ~ S S ~ I N I ? ~ I A J ~  &L%d?'$ulns 

1 s l u l ~ u ? f i u  World Reference Laboratory (WRL) d~mIfl64nqlrr (Kitching et al.. AFRC 
II 

1 

I P~rbright, UK) n i9u i  r - value 6?0% LP €LISA uuu single dilution %Qn%Wldi~ldUittM1d 

serum neutralization Test (SN Test) (Hamblin et a1..1986) LWn"l~~fil6??nPs? Wn"o~s=% 

ilQuinis~ur3aud'ilLLunti~uLLn::~s::ufindi~~iiuuinnii~~ SN test ia1.a. cell culture &a 

I ~ f i o u r k ~ u  r - value $!&in?'$ LP €LISA uuu single dilution fiu SN Test u6mrliiwnlnAr4nu~ 

<u (Crowther.1987) r -value i ~ 6 q l n n i m m S ' i l u ~ ~ 6 7  93.75 % lla4 FMD type 0 d i i u i ~ n n i  

r - value otjs:uiiJ 0.4 - 1 LLS:: 6.25 % 9104 FMD type 0 i i i u i i j l n n i ~  r - value sas=uii4 

0.2 - 0.39 ur1rn4l f i r~ui i  FMD type 0 ~~~~in~~1ufin~dd?ulurt;fi~n~im'il~~un~u~~u~fiufiu 

OIUDNl87 (Samuel et a1.,1990 and Doughty et a1..1995) 

'Lug 2542 r - value 'ilalud?4 0.4 -1 = 95.83% 9 2543 r - value nalud?q 0.4 -1 = 
v 

86 67% ~~i'lug w.fl 2544 r - value q=a$ud?4 0.4 - 1 fiuwm (100 %) r l I m 4 i i  FMDV type 0 

~s~uinlu6fi~~ijr~u~Cdu4n'il~lun~uL~o~fiu 01~~~187V?4uun 
d 

~ ~ ' i l f i 4 i r m i  r - value l u d w  0.20 - 0.39 V?q 5 ~ ~ ' i l ~ i i ~ l u ~ l i s i ~ ~  I ~ igund i&~~nmi iZu  

Lumisnin$m~miuuiLLau (Lvm 2 rm= n n  7) ij r - value a d l u d ? ~  0.20 - 0.39 ii~ 50 % unr 
" l o  

22.2 % m i ~ i i n i r r ~ ~ 4 i u ~ u n ' ? a r i i ~ ~ i n f i o ~ ~ d d ~ u i u ~ u ~ i u ~ u ~ ' i l u ~ ~ ~ a i u i ~ n a ~ d l m " ~ m ~ ~ u ~ n  

m141Jd 1 r - value 91'i34Li?;'llfi84i ~nd~' i ld i jd?Jdi  r S = U ~ I ~  0.2-0.39 

- 
? ~ L L B z A N =  (2535) ~ 2 i M n I e u l f i o ~ r ~ o u u l  r - value sr~tdl4 SN Test rik LP ELlSA 

LLUU 2-dimension nF~J!??Shflftl d ~ i ~ ~ ~ i ~ 1 ~ i ~ ~ ~ ~ l ' i l 1 ~ ~  LP ELlSA LLUU 2 dimension ~1'1a" 

nnu'i; SN Test l ~ r n r r i a ~ f i u u d o u  r - value dl~qin; j '$ LP ELlSA uruu single dilution 6u SN 
a 

Test r~6?4c' l i iwa~n&~~u~n'u (Crowther,1987) ~ ~ d i q r ~ n i s n n o o ~ u i  r - value ul"suu~$ou 

61Cui 

1 

2 
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4 

1-1 ~l 

2 

5 

7 

12 

r- value 0.2-0.39 

1 62'ildld 

1 h'il613 

2 had14 

1 @7?'ilfh4 

iiu?uni'ildi4 
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21 
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16 

Zm~du(~~) 

50% 

4.8% 

22.2% 
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~ t H < i . j j ~  LP ELISA LLUU single dilution CU LP ELlSA UUU 2 dimension ' l ~ ~ 7 ~ ~ b ~ d i n l ~ F I : : ~ n " i  

l$nuii~~ii'ln8~~aa~uv?'il1bi L W ~ ' ~ ~ L ~ ~ L L ~ ? ~ I Q G ~ I ~ ~ I L ~ F ] ~ ~ O W Y B Q  LP ELlSA ' l un is~nwi  r - 

value mald 
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Serological Correlation b e b e e n  Field Isolates and Vaccine Strain 

of  Foot and Mouth Disease Virus Type 0 in Thailand 

by Liquid Phase Neutralizing ELISA Test 

Romphruke  don' Somjai ~amolsiripichaiporn' 

Abstract 

Antigenic variation of Foot and Mouth Disease virus type 0 field isolates from 1999 - 

2001 in Thailand were studied. The liquid p traliz~ng E ELISA) was used to 

determine r - value of 80 field viruses and the vaccine ? of 

r-value was 0.25 - 1 which 93.75 % gave r - value greater III~II ~lue 

iLlSA (LF 

'Udornth: 

0.4 whilt 

The rangt 

gave r-v2 

between 0.2 - 0.39 . The results indicated that these field viruses type 0 belonged to the 

same group of OlUdornthani / 87. Therefore,OlUdornthani 1 87 still can be use as a seed 

vaccine in production line . 

Key words : r-value ,Foot and Mouth Disease type 0 . LP ELISA 

1 
Foot and Mouth Disease Center, Pakchong, Nakhonratchasima 30130 



oylssra' j E u q n n  ' Znn A'QUYI~UUI ' 
d f i s i u  noani ' ?Zw fusqquana ' 

skimmed 

W777S 

i f i u u r ~ u u n i r 1 ~  uden b~ rzu  3 a h  'LBuri aisaznio 0.5% gelatin, 5% Anlene 

milk 5% Marvel skimmed milk r~annd~i~suiiuTurruu'~rjii~wi:: ' l ~6~Wauni0  
c d ~ua~da~??a~s f ld in~~wz~n i~daun"?u?~ liquid phase blocking ELISA (LP 

ELISA) ninitnnaeu$?u iiu?u 158 m"?afiid inu'L4 udan h~l?iu ~~oin=.aQn ns?suis~6u 
c d ~auZua~dol??aC~ndinun=mi~doulnr3 lo ,  ra r~nzradoiu Q i ~ i ~ i d i ~ ~ i u ~ u W i d B  

(correlation coefficient, r ) WU<I L&IL&~UL$OU~~I?I 0.5% gelatin h Anlene skimmed milk, 

0.5% gelatin Tu Marvel skimmed milk LLa= Marvel skimmed milk cu Anlene skimmed milk 
t. A 

d i  r .uaas: :~u~~au~uf l~da~??af~ndin~~n~~ni~dau~ndfa i i F i i ~v i i n "Y  0.79, 0.90 LLA= 0.81 

miu616u, h r 3 ~ a  i id i~nin 'u  0.73. 0.80 Lrw:: 0.66 miuiiKu ~mzln i l~a i i ju iu  iidirviiTu 0.84. 

0.84 Lmz 0.78 miuAin'y 
" "  w 

nisfinwns'aGa@ln"iiaiuis~Za" uAan b~r?iu 5 4  3 $OW .lldnism~~saauni~$FU 

?,,I lnfl?$ LP ELISA 



n l ~ f d i  liquid phase blocking ELISA (LP ELISA) ~ i ' L ~ ~ n l t ~ ~ ? ~ ~ ~ ~ & i ~ ~ ~ ~ ~ ~ ~ l  

d ~ f i ~ i w ~ ~ e u i s z n ' y u n u ' m u u ~ ~ e ~ s ? a ~ n d i n ~ n z ~ 6 i ~ d a ~  dJLflu?bjl$d~a~a~~uilq~u'uwuiilfi 

n?izl la n?iuii~wi:$q diuwns?nd~ d.rzvu'ol~aai di'la"iiu ~ ~ n z K ~ a i r r i s o " l r ~ n u ~ " s  virus 

neutralization (VN) test 76 (Hamblin et.al., 1986 ; Linchongsubongkoch and Janukit. 1994) 
I" P O M  

u ~ n ~ l n ~ o ~ U n l ~ w ' ~ u l U l ? 6  LP ELISA U l ~ a " ~ i 3 u ~ ~ n l ~ ~ ~ ~ ~ ~ ~ ~ 1 u ~ 1 ~  subtyping (Kitching 

et.a1.,1988) ~ ~ n r f i n m & i u  antigenic variation na~~?~a~smdin~~nzLM"iLdau ~ ~ a r f i u u r % i u  

n ~ i ~ ~ ~ ~ ~ ~ ~ ' n i ~ ~ f s ~ n ~ ~ z u ~ ~ i ~ l ~ ~ ~ $ 1 $ ~ 1 ~ m ? ' n ' i i u n Y u ~ ~ ~ s ~ ~ : : u i ~ 1 u ~ . i l ~ ~  

(Linchongsubongkoch et.al., 2000) n i ~ l ~ ~ ~ z l f l i t 8 ~ ~ ~ L ~ ~ 1 a " L ~ ~ ~ i ~ ~ i ~ ~ ~ Q 1 ~ ~ U ' 1 ~ L L ~ ~ ~ ~ ~  

nouae.rnirws?qprau LP ELSA c ~ u i ~ d 4 1 ~ 0 u ~ ~ a : i j  IUT 

~ u u ~ ~ a z r r d . i l i l u ~ ~ u n i s r f t ~ ~ ~ ~ i i s u i i ~ ~ u ~ ~ u ~ ~ ~ j i ~ ~ ~ i  (non specific binding reaction) lu  
d 

au~un isms?qaeu ~weu~ilryu11unisdiu~1n~mwaim~d~~ falst :, false negative U ~ B  

riin background $~~f l ld& ~ s i u ~ i u ~ n n i s ' L . a " L d s ~ u a ~ ~ ~ d i ~  '1 r r v u ~ r t 1 ~ ~ ~ l & J I l n ' 7 1  ~ ~ a z f l i f  
4 4- 

1dsnunuuuIa"~flu blocked diluent l&u~n 0.5% gelatin. ne serum albumin (Kitching el. 

al.. 1988). 10% normal bovine serum + 5% normal rabbit serum LLIZ 5% skimmed milk 

i l l+un isms?~aau LP ELISA ua~~uu~sndin~~8:~6id' i la ?:la" blocked diluent i d r z n e u  
d -42, 

6au 0.5% gelatin 1% PEST (0.1 M phosphate buffer saline + 0.05% tween 20 ) ~ Q ? ~ ~ ~ B J L % u  

t u n n u n i s  block RY?a~l4~s'U6?fl normal rabbit serum ~uKms id?u  1:l L~~~L?RI 15 ui! d 
gmuqCfiean'aul;iinisns~q~auraue W U ~ I ' ~ U U G ~ ~ ~ ~ ~ ~ Q ~ . ~ " ~ ~ U I C U  normal rabbit serum 

a 
4iu?uuin ~~4i~f lu6a~in1sAnai? iu~~auia i~Td~~u' i l~ i i~~uui ta"nm~~nu gelatin u~nz 

.. 
C" d 

normal rabbit serum ~Vtti~?ngds:a~mfl.lu 

~ ~ ~ u r l o u s ~ K u r ~ a u 3 u o ~ d a l ~ s ' ~ ~ ~ ~ d i n ~ ~ n z i M " i ~ d e a l n ~  fe, re i r nz redo?~  lnu 

'la" blocked diluent acmGil41 {u + a  0.5?0 gelatin. 5% skimmed milk 11n'116~?zln~lLrn:Ciil~ 

dyz~vpl w ~ n z l ~ ~ 4 n l ~ 1 d 1 ~ ~ i ~ 8 ~ ~ u ~ a a ~ s z K u ~ ~ ~ u ~ u o " m C i i n l ~ s ' ~ 1 ~ n d i n ~ r n ~ ~ n " i ~ ~ ~ u  ZniIIa, ~m 

L L ~ Z  ~ a d u i u  lu;dae~aunis linear regression line unzuidi correlation coefficient ( r) no4 
i 

nisla" blocked diluent R ~ T ~ H I U ~ " ? ~  0.5% gelatin. 5% skimmed milk q i n ' L u ~ s z ~ n ~ l r ~ a z d 1 ~  

dr-apl 
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4. Liquid phase blocking ELISA (LP ELISA) 

ms9qs:6ur~au'iuaZ Lruu duplicate-well two fold dilution Inu coat rabbit anti 0 ,  A UR:: 

Asial nauu solid phase f i ~ l n ?  50 p l  Ravqulu ELISA plate ?J'ila11in"n~ 14 0.05 M. 
Q sl 

carbonate-bicarbonate buffer Li iu&i i7. l f lungN~~~ 4 ' ~  ~lElnln%I virus-serum mixture 'lu 

U-shape plate InuL?aqi4%Ur~uu two fold dilution ~ ~ n ~ l ~ ~ ~ ~ f i ~ l t l d r ? s ' A i u ' ~ 9 1 u ~ i u u " u ~ 1 4 ~  
d 
rusdiudl 50% uaa OD,,, $450 nm. $ d l  = 1.5 h \ a "  PBST lgu diluent Iln6u:?1u19s'191~n:? 

s 'u~~f iu ln r rv i l rh  &I 50 pI m k 3 ~ E l 9 h  L ~ ? w  virus control lm= strong positive, weak 

positive L L ~ :  negative control serum luudn: plate ~ i ~ d a i i h a f f l d l u ~ a a ~ ~ u ~ ~ l d u q ~  4 OC 

%. d 
q1n6u transfer mixture ua-~.virus-serum f i u i ns  50 p1 iauqunauu plate n coat 15116'9 IliId 

incubate i 3 7 ' ~  ulu 1 h1ui7.l 61469~ PBS rzu guinea-pig anti 0. A un: Asial I h i m 7  50 

lulns8nsdauqu Crnu'La" blocked diluent i 6aan l r~nv iu~ruur iuu  3 a% ffo PBST+0.5% 
A 

gelatin, PBST+ 5% Anlene skimmed milk, PBST+5% M a ~ e l  skimmed milk ~11Eiln 3 7 ' ~  ulu 1 

$ 9 ~ ~ 4  6 1 ~ 6 9 ~  PBS 1inIiUL'ibl conjugate (anti GP IgG-HRP Conjugate) iaml~flu~u blocked 

diluent ;a 3 a~wf iu lms 50 !uPms?insdavqu incubate ulu 1 49fa.1~ 6?-1&w PBS d i n ~ r  

r7u substrate $ ~ ~ ~ ~ ~ U A W P B - I  0.01% tetrarnethyl benzidine (TMB) $14 H,O, L ~ U  catalyst 
d 

dAeu~?rugndvqGdaa 20 u?n mu 1 N H,SO, r ~ ~ v ~ n 1 1 j ~ u i a i 7 . l  substrate 41ud-1 OD 450 

nm. Imul+'~fl<a~d~u ~ ic rop la te"  h d i  OD V B ~ L I ~ ~ Z  allurlon NIAI~PO~C~IS=C~L~B~Z~UBA 441; 

4" 

qinn1rAiu9m d l  dilution 11ai7.lasuna~szvjid 50% ~ B J  OD,, L L ~ = ~ ~ I Q ~ T = ~ ~ I J  1 .O-1.5 ~ I U  

-4 9snis.na-1 Harnblin et al. (1986) 

5. n i s d i u w n ~ r a ~ r ~ n u u ~ n u d ~  correlation coefficient ( r) 

4 4  v dl~dl?:n'Y~~'au^mua~ n b 7 i n n i ~ ~ ~ 9 q A ~ ~  LP ELISA (Hamblin et a1.1986) 7ln;ds'~ 
" 

rrdnzniadialnula" blocked diluent $4 3 a h  ~i7.l?iun:r~um\uia 3. ~fiuuriuuun=rrama 

n~iui'uwids7,u~dnaa1~unis linear regression line L L ~ :  d l  correlation coefficient (r) f i l  r Gdi 

'In6 1 ~~anai1dn~iui 'uKu6'n'~ari i~~u~s~"Lu~i~~Z~~nid 

Labsystem Multiskan MS 
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I. wfin1s~&uu~4~un~1u&ufiu6'.a0~~:~u~~~u?u~ZiaI~~~29~ndin~m:~~1~~~u 

h d k  h01a" blocked diluent $ds:nsuti?u 0.5% gelatin &L~ld%L?u1uij7?fiun'u 5% 

Anlene skimmed milk LLW:: 5% Marvel skimmed milk 16dl correlation coefficient (r) lnlfiu 

0.79, 0.90 rm: 0.81 G I l ~ 6 1 6 ~  ~%31lflR4'ltd Figure 1, 2 lln: 3 
" J  

2. wnn1sr&uur4uus:Ku~~au'iuaZial~s'wf~~din~~~z~n1~dauInd~a f~t11-i' 
J 

blocked diluent nds:n~u6?u 0.5% gelatin fiu 5% Anlene skimmed I 5% Marvel 

skimmed milk 'lfidl correlation coefficient (r) ~ n l h  0.73. 0.80 rm: 0.66 ~ l~ i i h  6warn4 

'Lu Figure 4. 5 L L ~ :  6 

3. wnnls~~0u~~~u~:6u~la~?~a~ia1?o'~f~~d1nl~n:~$7l~~u' lndloduiu Inu 

r&flur?tIu blocked diluent ids:nauti?u 0.5% gelatin, 5% Anlene skimmed milk LLn: 5% 

Marvel skimmed milk 1661 correlation coefficient (r) lnlI?u 0.84, 0.84 Lln: 0.78 n 7 U i l ~ u  

6411~c .141~  Figure 7, 8 LLAZ9 

nilk LLn: 
. .- 

awe1 skir 
* .. 

nmed mi 
. ~. 

n i s ~ l ~ ~ ~ ~ ~ ~ ~ u m ? ~ u & f i u ~ ~ a ~ ~ : n ~ ~ ~ t a u ~ u ~ ~ i a O ~ ? ? a ~ s ~ d ~ n ~ ~ n z r ~ ~ ~ ~ t I  hdh. 

la rlw: ~ a ~ h i l d  b ~ u %  LP ELlSA 71nnls1a" blocked diluent ~~d?ud~:nau'11aq PBST+ 5% 

Anlene skimmed milk Lltl: PBST+ 5% Marvel skimmed milk L f i  ill PBST +0.5% 

gelatin & ~ ? J u ? ~ u ~ n s ~ i u  1641 correlation coefficient (r) q4?q 3 Inu ma ~nd fe  ~Fi i~Yi iTu 

0.79.0.81 LLW: 0.90 n ~ i ~ K u  In i l r~  ii61lmirYu 0.73.0.80 un: 0.66 n i u i i K u  ~ ~ n z h d l a i a ~  
" 

i u  ijdirviin'u 0.84, 0.84 rm: 0.78 n iu i in i r  1~arn~iia1u1so'l-i' blocked diluent Mj 2 a b n n  

LLnu gelatin I 6  LL~:~?~SIUJIU~~~Q~ Llnchongsubongkoch I blocked 

diluent ?%d?urlr:nau.uoa PBST+5% skimmed milk 11s: PBST+10% normal bovine serum 

+5% Normal rabbit serum ~ U ~ I S L & ~ U L ~ U U T : ~ L L O ~ ' ~ ~ Q ~  ~smd1nrm:l67r$ou kula" 
A ,  

reagent kit nwnnsln World Reference Laboratory (WRL) d~:~nFl<4tj~nl)Yt L~nz FMD Center 

do:lnPllno wuilI%l correlation coefficient (r) ~4uw:fiiu1~o'L~l~nuI?~~m" ~4iunls1-i' 

blocked diluent d~d?uds:nmuaa~ skimmed milk powder 6h Marvel s1nd~zrn~164nqw LLW: 

' 3 i6a0 Anlene 1 l n d s : ~ n n ~ n u ~ 4 ~ 1 % ~ ~ l u m 7 ~ $ a ~ m a l ~ ~ ~ ~ : ~ i n i a n  lrj4i~Bu6ad4;1aa71niiq 

ds:mm wnn7snolno~wui1nis 11u block diluent 
C 

cud1 correlation coefficient ~ I W M I  IN~&"Y" 3nd a4k~~~n.uvln.n.uvfiu Linchongsubongkoch 
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et. al. (2000) 6~rL~C3J'Lu figure 1, 2, 3. 4,  5, 6, 7, 8 LLW 9 GIIU~I~U L L ~ B ~ J ~ ~ L ~ u ~ ~ ~ ~ U ~ ~ ~ I ~ ~ "  

a is~d~~ iu i18 iq in  gelatin u?a skimmed milk powder a~i~'Lnali i .ru~~na~~nun'u~n" n isden 

13lls*murudi~~uadn'uilqiuuniuariiqqaJ~a" r-iu na i~a=manau iu l~n i s~miuu  qruniw 
" 
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asukt~n:qnsiiu~ufiluu 158 Rie6.1~ ~ d ~ q i n f i ~ ~ ~ u i ~ ~ ~ u u ~ s ~ 1 d i n n n : ~ n ' i d a u  

r ~ o m s ? q v l i r : K u ~ ~ ~ u 7 ~ ~ 1 ~  n io t l kn i s~mi~11  ~sndinun:Lfii~f'i)u a8a 3 ind 

i??aTsnd7nr~n:m$idmu bd TFI, LFI Lm: ~adu%d % . J L O ~  seed diu?u:uuijm?~!rd[u 

ih76u OlUdornthanil87. AlSakolnakornl97 Lla: Asial/Petchaburil85 tjid??fln.ruu%a~ 
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Comparison of Various Types of Blocked Diluent in 

Serc )ring of FMDV by Liquid phase Blocking ELSA 

Anuroj ~husir imon~kol '  ~ i l o k  ~unpromma' 

Panithan ~hongtha' Wilai ~ inchon~subon~koch'  

Abstract 

The comparison among the use of three different blocked diluents :- 0.5% gelatin, 

5% Anlene skimmed milk and 5% Marvel skimmed milk ,in ,mination of antibody titer 

to foot and mouth disease virus (FMDV) by liquid phase uloCKlrig ELISA (LP ELiSA) were 

studied. One hundred and fifty eight serum samples were tested for the antibody titer to 

FMDV type 0, A and Asial using each of these blocked diluents. The resulted antibody titer 

were compared and expressed as a correlation coefficien (pe of viruses. It 

was shown that comparing between using 0.5% gelatin ana Anlene sKlmmed milk. 0.5% 

gelatin and Marvel skimmed milk and Marvel skimmed milk and An imed milk; the r 

value of log antibody titer to virus type 0 were 0.79, 0.90 and 0.81, type A were 0.73, 0.80 

and 0.66 and type Asial were 0.84, 0.84 and 0.78, respectively. All blocked diluents gave 

high correlation result, therefor they can be used for reducing the non specific binding 

reaction in LP ELISA. 

t (r) withi~ 

. .  . 

lene skin 

Key words: Blocked dlluent, LP ELISA. FMDV 

I Regional Reference Laboratory for FMD in south East Asia. Division of Veterinary Biologics 

Department of Livestock Development. Pakchong. Nakhonratchasirna. 30130 
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