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rna1itnio.anao9 Glass fiber &Gt Cartridge " .  
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THE CLARIFICATION OF FOOT AND MOUTH DISEASE VIRUS FLUID 

BY GLASS FIBER CARTRIDGE FILTERS 

1 CM 

a a i ' i ~  5~ana"ail dae2us dentkl 

Varakit Chuntharusmi Pradit Poktherng 

ABSTRACT 

The efficiency of the glass fiber camidge filters (LIFEGARD) size 2.0 p, length 30 

inches was studied by filtration of foot and mouth disease virus fluid type 0 ,  A and Asial after 

clarified by ROBATEL. Three types of FMD virus fluid were filtrated through filters and the 

clear virus fluid yields were assayed by the percent recovery of 140s particle (pglml), virus 

antigen (cfuhl),  virus infectivity (CCID,Jml) and protein content (pglrnl). The percent 

recovery of virus type 0 were 96.376, 91.34%. 50% and 96.38% respectively. The percent 

recovery of virus type Asial were 97.6%, 100%, loo%, and 99.9% respectively while the 

percent recovery of 140s particle, virus infectivity and protein content of virus type A were 

98.1 I%, 72.46% and 100% respectively. 

The percent recovery of 140s virus particle which important for irnmunogen of all 

three types of FMD vaccine was higher than 96% indicated that glass fiber cartridge filters 

(LIFEGARD) was the satisfactory equipment for the clarification of FMD virus fluid. 

8 ~ ~ 1 d ~ : ~ W ~ ~ ~ f l 1 ~ ~ 7 ~ 9 ~ B . ] L ~ $ 0 9  glass fiber cartridge filters (LIFEGARD) V U ~ W  
, Y 

2.0 p uia 30 $3 ~numanss.r;i?a~~~cndinaa:rAtdao;~ 3 ?wn( WB 0 ,  A Ll8:Asial $In 
Y I 

oinni~ii~%~~;%.au7uaanauin$Bq8u ROBATEL wu~i;ila?& 3 ?w&naiu~a. I n u  
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,,,,..:IDGE FILTERS d ~ i n ~ a i ~ i ? a ? ~ ~ a ~ l n i ~ n ~ 0 ~ 7 a ' n ~ m z l a d ~ i a ~ i n n i n ~ e l r ~ a ' ~ 1 a a ~ ~  
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0 
Before filtration After filtration 

% Recovery / F  = loo%, CCID,,, = 100% 

Figure 2 The percent recovery of 140s particle (pglml), virus antigen (cfu/ml) 

virus infectivity (CCID,Jml) and protein content (pglrnl) of FMD virus 

type Asial in the clarification procedure by glass fiber cartridge filters (LIFEGARD). 

100 Protein = 99.9% 

140s = 97.6% 
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% Recovery 

\ CCID,,, = 50% 

30 1 I I 

Before filtration After filtration 

Figure 1 The percent recovery of 140s particle (pglml), virus antigen (cfu/ml), 

virus infectivity (CCIDSdml) and protein content (pglml) of FMD virus 

type 0 in the clarification procedure by glass fiber cartridge filters (LIFEGARD). 

d 6 

(pglml) 6;lfk 96.37%, 91.34%. 50% 6 l X  96.38% 9llOJil~ll (Table 1, Figure 1) L ~ O S ~ I I U W  

recovery 9109~2?fl%~If Asia1 6Wlfk 97.6%, 100%. 100% 66RS9.9% FllOJil~ll (Table 1, 
< d 

Figure 2) l l R : ~ a ? t l ? ~ I f ~  ~6d05~IIld9l recovery 9104d?LJltU 140s particle d?LJ7Qf?2% L68: 

d?a~imFdsZuimin"EI 98.11%, 72.46% 66Rz 100% f l l O J ~ 1 ~ ~  (Table 1,  Figure 3) 
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% Recovery /tein = 100% 

Before filtration After filtration 

Figure 3 The percent recovery of 140s particle (pdml), virus infectivity (CCID, Jml) 

and protein content (pdml)  of FMD virus type A in the clarification 

procedure by glass fiber carlridge filters (LIFEGARD). 
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i i ~ a ~ n w u ~ i i i n i s ~ s u i ~ u ~ a u i u " a . a u i ~ i n ~ ~ n ~ o ~ ~ 4 m a u ~ ~ t ~ ¶ u  negative charge (Ball, 1985) 
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9 , .  

4- 4 aiiwiunismsao~id?uim~i~~~iou (cfu/ml) %u?aia?nnJ A dYajniiiuin oioi~iaqinv;uW 
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9 .  

%~lwmswmaauadunua- subtype ~u%a?a~%~~uniswa'm?n~w esiiIn?uai~ixnJim 
* 

iiuamla 

in&34 glass fiber cartridge filters (LIFEGARD) t7lul5bl clarify il?'2%f15ndlflUaz 
9, " Y .  

i&,doulaa ?aJi?aindlardsinoinninicHaa' % ~ ~ % 1 4 a ~ l t ? ~  140s particle waernai 3.63% 
9 9 :  Y Y 

~ i a z ? ~ s ~ s ~ a i r l n i s l ~ s i u ? ~ ~ i u i ~ u i : d i n i u G i u i l ~ u n i s  clarify Ji?aTaIsndiniiaalwi 

idau%uns:uaunisw~m~n~w 
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THE CLARIFICATION OF FOOT AND MOUTH DISEASE VIRUS FLUID 

BY SEPARATING CONTINUOUS CENTRIFUGE 

' I w P I  
a m  nuqawawu asi i ia  a'wnsnu 

Wacharee Sinsuwonkwat Varakit Chuntharusmi 

STRACT 

The clarification of foot and mouth disease virus fluid type 0 ,  A and Asial was done 

by the separating continuous centrifuge (ROBATEL). Three types of FMD virus fluid were 

centrifuged by ROBATEL and the clear virus fluid yields were assayed by the percent recovery 

of 140s particle (pglml), virus antigen (cfufml), virus infectivity (CCID5Jml) and protein 

content (pgfml). The percent recovery of virus type 0 were 98.46%, loo%, 52.53% and 

97.7% respectively. The percent recovery of virus type Asial were 99.2%, 98%. 66% and 

92.14% respectively while the percent recovery of 140s particle, virus infectivity and protein 

content of virus type A were 97.24%, 100% and 100% respectively. 

The percent recovery of 140.9 particle which important for immunogen of all three 

types of FMD vaccine was higher than 97% indicated that ROBATEL was the satisfactory 

equipment for the clarification of FMD virus fluid. 

A nis%~kn+s~8uuun,ipIumsius~ (ROBATEL) 8uktunflifliqaissnvinii?aia1sn 

difliia~&ido[l& 3 ?wd $8 ?wJ 0, A i!a: Asial P*IPl'b<l12?ff 4 9 .  3 1 ~ d  inaiu%fl 
, < 

& ~ B ~ ~ V W B I  recovery V 0 9  140s particle (pglml), ~]?U~BILIBU~~OU (cfu/ml), d?ula"a?ff 

(CCIDsJml) ua:d?nnuiTd~!u (pglml) 4103?a?rl?~d0 6 i l f h  98.46%, 100%, 52.53% aa: 
, , 

97.7% @ll~~lk ~kd~~keL(~@l recovery 4109?3ifl191d Asial iklfk. 99.2%, 9X%, 66% IIAz 
, , 

92.14% Pl l~6 l~p I  L ~ C I : Y ~ Y ~ ~ ? W ~ A  ~6d~~PiiuFl recovery 4189 140s particle d?ula?a?fl 

I 
cui~snhni ia:&ih ns.~w~im3a~aw'a.hn.ltas v.unssi.trJm 30130 
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iiazd?3~isu%ds~u~iin'p197.24%, loo%, i iaz 100% miu6iCu 
d ,  4 Y Y 

Olf l idB5i~ l (U~ recovery 9189 140s particle e 1 ( 9 d 1 ~ ~ ~ 1 ~ ? ~ f l 5 ~ ~ ~ ~ ~ ~ 1 ~ ~ 1 ~ 9 1 0 9  

A 
%$~%3nnhn i iaz iw ' i i d~u iq  3 IwJ ~d?uisuqsnai 97% iitlwqairnsoq ROBATEL tliu150 

1&d~~dfl,,%uflisdu~~unninie1(aA~~n?~ 

II'UPILCHRaliV~U~BU (suspension cell culture method) (Makarasen, P. and Sinsuwonkwat, P. 
Y Y 

4 0 

1986) ~ ~ n l f u a u u ~ ?  (virus fluid) ~ l~o&f l in iva~ i~ndu~~ idu~ iuauu in  
9 ,  * 

~q~unou~ozfii$i1a~~1dwgmidu~fli iuPz~Bdiini5w0'wnifl ie1(aino iwsizmnivan'x 
d " 

adu~ani~ii%~i~wnisiiw'a"n$u (Wiblin, 1985) f l i s ' u~ f l f l i f l i vaa%~~um~u i i~ f l ~wu f l i ~mn  
'2 0 

RXBUfllfliTaa'M 4 C. (Makarasen, P. and Sinsuwonkwat, P. 1986) h f l 9 i h i f l i % a ~  Mad 

A 
i M ~ B B ~ ' ~ ~ ~ i U l ~ O 9 1 o ' W B B f l ~ ~ M U ~  ~dIiiL?I$Bdfl589 FundaL %9%Yi Diatomaceous earth XJlidld 

Y Y 

filter aids %~fll5fl5B991~~fllflie1(ai00fl~B~dil~~d~n3z~a~fll39;il?3?aii6~u91 Iw"Bwa'wi%J 
Y Y 

monovalent 018'1d (i?99JIu i i ~ : w ~ U i ,  2533) Zwcrner i i ~ X U Z ( l 9 8 1 )  ?Fl%7lLnhJ8~ 
' A  
nsiuesaiupr Basket-type % ~ f l l ' b ~ ~ f l f l l f l i ~ n ~ ~ ~ ~ ~  celite d M ~ d L W ~ B O i f l ~ i ~ ~ 5 B 9 ~ ~ U L ~ ~ B 9  

A " Y I 

"389 Funda T ~ ~ ~ ~ % l ~ ~ l l d ? a ~ l i n $ ~ 4 ~ ~ ~ i u u  Basket-type ~ u l 5 O 8 u 9 1 ~ w n l n b v a a ? ~ 9  95% 

3 W.H. 2539 B U ~ ~ s n ~ i f l ~ ~ a ~ w ' l ~ S ~ u ~ ~ h ~ n ~ ~ f l 1 ~ ~ ~ ~ ~ q ~ f l l s W ~ m i w " ~ ~ M ' ~ i a " n ~ U  

w " ~ 4 m a n i w i i a z d ~ u i s u i ~ u ~ w o i ~ ~ l . d ' ~ u n i ~ ~ ~ ~ ~ u i i a z n a p I ~ u ~ ~ ~ d i n i i a ~ ~ w ' i i d ~ u ~ w u ~ i ~  
& Y  Y 

Ld$fl~iLdadfll%~a"ma"~1$~111~'fl monovalent id~%ti(ed trivalent ~dm~.)~'lld?uina?a?~~wduuifl 

~ u 9 ; i i % ~ d ? u i s u n i n ~ v a & i n ~ u ~ s ~ i i d w ~ o ~ d ? u d ~ ~ n i s v T w n ~ n i v a ~ f w u % d i n $ ~ ~  

ROBATEL** 

fllSflb89 pI?!&l Ishikawajima Heavy Industrial Co.Ltd. Japan 

* * i f l $ ~ ~ ~ ~ L L ~ f l ~ 8 i ~ B d  ROBATEL u CHV 1400 ~ ? k h l  RORATEL dszad&ian 
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LR$B.~~ULLU~L~U~J~BI%B~ (ROBATEL) ~duqdn~d~~u~1sf l9 ] in~ iaz1w' i~dou?~i i i  

ui~~iiwuLn+oPnsoq Funda ~uni'bvgwninLvaioonvinii~~a~n ~ n u k a  7 1~lm$osdu 

vcn continuous centrifuge OZ%~idU9dflTdUfli5Uo'WnifiI?IBa'WU1PI ~ u n s a u a u f i i s ~ ~ i ~  

?as"ai~~uu~va~~vauaou~oudi~aia?d~nszuaunisdu in<e.rh ROBATEL ~amndiqoin 
d ' B  

Basket-type W B L ~ U  separating continuous centrifuge Inu&n$oa ROBATEL 8luisnu;rwlrao 
Y Y , Y 

&u?ew'i?w~nu~umo~aonds~nou L?l+84 ROBATEL $4 CHV 1400 ~lOJl308U?~?tf?~1Y%u 
# " 

6 m T l  500 a~WS/??3kJd 1~91tUzd Basket-type 8U?i1U6m51 90-120 %39/$31~4 17l l th  (Ball, 

19x5) usnoini;in+adu ROBATEL tdmuisna~nninivaioon?ivmziinis8u1nu~i 
n Y 

&4wunafl+os aiuiTnnluJi?a?aoonoinIflfoq?i iaaxaiuisnii;'ar~aiudulun'~ buffer tank 
3 A ~;idu 0.4-0.5 n.n./vu. v.rozLdudrr~urd~uni~w~ndui~~ainiiuLn+oqfiToqvuin 2.0 

A 9 '  Y * ,  

p awoa~i~nsruaunisiiIas"ai'~uvumo?~ 
A 

~4du~~~ i i imswnaoq1v in5o~  ROBATEL ~um~v~nmnavnioof iv ind i~a iad i  

d2uimni~wa'muin n!wd.rdsxuitU 3,500-4,500 a'ms awdodsduvdluni~~i~ddiud~~nis 
ad eY wa"m5n4ubsn~hnaio~iw'i~dou9hdsz~w~niwwu~vu 

gJnai 
' A 

1. Lfl38d&m0L~€I4 ROBATEL ju CHV1400 w ~ o u m u  flexible hose 
< 

2. m a  

BHK,, C,, Suspension Cell 

3. ???a 

~aia~rn~hn~iazaw'iLdou~wJ o (O/Udom/87), A (A/Nakhon Pathoml87) aaaz 

Asia1 (Asial/Petchburi/R5) 

94 atinla 
A ' X  

I .  fll5UJUlL.110 

d ' z  A 
~ l n l ~ Y % u ~ u l I a ~ m s ~ P  ROBATEL w&uqdnsddsznwdi4 7 Liu 810 flexible hose 

t ? i W ? ~ ' ~ l h t - i 4 l a ? f f  'arm:& buffer tank 4 9 6 ~ ~ ~ 2  121'~.  fla?u&u 1.5 nn./vu.' i du~aa i  I . Y Y 

??aIu;r Iwumsi~uifl+os ROBATEL dnaiui?asouii (2102 sau/uii?) ~laadnou?aJi~ui  
A 

amso4 iinis~woini~~idoii~~in$odLiN"diaazafiur)aiu~uniu~uLn?os i i a z ~  buffer w!n 
Y Y Y "  

m<osaieadaouw"slaIw~$u 
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2. fl15'd~ii~n?3?tf 
, w  

itnoiniaamnaiu$uniu~uin$osiiazn's buffer %n*aduzu!w; iJaaiaaiidu 4 ' ~ .  iwdo 

B d 9 d 
~Rfl3lUbYOUV846fl504 idaaiaaii deionized water aG;dow;ou~unim~nnin iat&iutnsos 

n u q s  (6,790 sournis) i s l a ~ a o i n ~ q  5,000 a ~ m ~  $l~~imsmnmznouninivaid 40c.G' . Y d  Y 

aiia iduiaai 40 ~ a ~ ~ . ~ w i ~ n i i n % o ~ ~ a u ~ m s ~  500 a " ~ % / & h J 4  w&ud?uai& outlet 

" ,  
roaii;odWoanul¶Jln &?3s'arn& clarify hi&?dir%i%ai& buffer W&U~UIZU~~?~U~'U 

3 Y 

iwsis16d 0.4-0.5 nn./vu. tio1odiduti54gudiya?aToonqin~aiwowiu~i~a~ni;iip1+o4 

nses glass fiber V W l R  2.0 p W01d 
A 

3. iiiugao;iq~a?alndo, A iiaz Asial f ; o u i t a z ~ ~ q i ~ i i n ~ o ~  ROBATEL iaa"aii?d 

9l53~fl~Ll~ld?PJltM?a?fl 140.3 particle (pglml) %flu?: sucrose density gradient, d?PJlu virus 

antigen (cfulml) I ~ u %  complement fixation test i 6 ~ d % l t ! 4  virus infectivity (CCID5Jml) 6WJ - 
an  CPE method (microtechnique) i i ~ ~ d ? P J l t ! J $ d ~ i ~  (pglml) bfl~?: Folin's method m1u61K11 

, Y # " 
lnu4inis~ugao;i*~indilaYa1wd 0 ,  A iiaz Asial f i i u a ~ o u i 4 ~ o u ? ~ d a "  7 fly4 i i a a ~ i  

Aawiuuo;1'1a%tadaz~~n 

oinnisnmaos8u~i?a?ao'iuau 3,500 Gms Iau%d5'msinislva soo a"ws/&~bus %d . " 
iaaidnzuiu 7.5 & a I ~ 9  d i l a ? ~ i ~ ~ i n a i u % a d s i a ~ i n n i n i v a ~  iiazadoii<i?a?srf;sw uaz 

na4~nis8u?dm~aonounid?a~it!4?a?a d?~~i~liiouW9i~u iiazd?uit~Idsiu wua~?a?a"ai%d 
8 ,  

0 ~ 6 d 8 3 t ~ n ~ ~  recovery 9189d?¶Jl'U 140s particle (pg/ml), ~ ? U ~ B I ~ I O U ? ~ O U  (cfulml) d%l'U 

Ia?a (CCID,J~~)  i i a x ~ ~ ? ~ i t ~ ~ d s i u  (pg/ml) i m i ~ u  998.46%. 100%. 52.53% iiaz 97.7% 
, , 

9l1~616'~ i d 0 6 6 ~ ~ ~  recovery 9109~2?CI%VldAsial iilf%l 99.2%, 98%, 66% tit?: 92.14% W l P J  
, , 

616~1 i taz?a~fl?wJ A iidesivum recovery vo;1d?~it!4 140s particle d?uxula?atia: 

~ ? U ~ S U I P I S ~ U I W ~ ~ U  97.24%, 100% iiR"00% ~ l a J d l 6 ' ~  (Table 1) 
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~Epntu 140s particle uoq?as-at?nd o ~ k i a d i ~ u  1.54% ?wd A i7F;irv;i~u 2.76% i iazlmd 
, 9 .  , 

Asia1 i7&i;i&1 0.8% di~?ukinixm5aod?uiaiinu~iou (cfu/ml) '!u???c~?YIP( A ~?nm61 
n -  d " ~nnoio~n'aoincltbuwlw~uniswwaou~ls'unuax subtype 6u?a?a$%;?unixwa"ma"n~u $sGi 

Y ,  Y 

In11uaiuiznGiuiiiuatu?n 

' d 
in$o&ianmeiuns (ROBATEL) aiuix clarify iiL:lla?alsndinUaxLw'iidoul& 

Y ,  

1 ~ ~ i ? a % ~ ~ n d s i n ~ i n n i n i v a ~ ~ w u i 7 n i x ~ ~ i d u  140s particle %D.l13?tfk9 3 ?nd uounai 

2.8% iMuiz+iM?u~lui~.d'~unis clarify i i~a?a~z~~nt iaz iw' i idou~unszuaunisw~m 

TnGu 

' W  ' 
I .  i ~ q w i e r  ~ u w r t ~ ~  wuum'suqa~naww 2533 n i s ~ ~ i n ~ o s n s o q ~ u ~ i ~ i u n i x  clarify ~ a ~ a  

3. Ball , G.D. 1985. Clarification and Sterilization. In : Animal cell Biotechnology, Vol. 2. 

R.E. Spier and J.B. Griffiths (eds.), Academic press, United Kingdom. p. 87-125. 

4. Makarasen, P. and Sinsuwonkwat, P. 1986. Vaccine and Vaccine Production. The Repon 

of Third Country Training Program on Foot and Mouth Disease Control, Bangkok. 

p. 180-201. 

5 .  Wiblin, C.N. 1985. Pyrogenicity and Carcinogenicity Test. In : Animal Cell a~otechlnology. 

Vo1.2. R.E. Spier and J.B. Griffiths (eds.), Academic Prcss, United Kingdom. p. 321- 

354. 

6. Zwemer, R.K., Cox, R.M., Lynn, J.D., and Acton, R.T. 1981. Five-year perspective of 

the large-scale growth of mamalian cells in suspension culture. Biotechnol. Bioeng. 
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fna?;lR$~a Ultrafiltration '112" Carbon-Ceramic 

lpdniafii?aJ"a~anrlifi~iariw'ii~eu~~~u'pd 

THE CONCENTRATION OF FOOT )UTH DISEASE VIRUS FLUID 

BY CARBON-CERAMIL UL I AAFILTRATION 

m'ie i ~ t 4 " ~ d w ~ ~  F ~ S R  2uqa4&ia;1 

Varakit Chuntharusmi Kosit Sinsuwonkwat 

ABSTRACT 

The efficiency of carbon-ceramic ultrafiltration (CARBOSEP) was studied for the 

concentration of foot and mouth disease virus fluid type 0 ,  A and Asial. After 50 time 

concentration, the concentrated virus fluid and the filtrated fluid yields were assayed by the 

percent recovery of 140s particle (pglml), virus antigen (cfu/ml), virus infectivity (CCIDdml) 

and protein content (pglml). The recovery of the concentrated virus type 0 were 90.43%, 

96.22%, 93.09% and 60.4% respectively while the filtrated fluid were 0%, <11.28%, 6.10% 

and 39.98% respectively. The recovery of the concentrated virus type Asial were 91.92%. 

97.74%, 34.69% and 39.16% respectively while the filtrated fluid were 0%, <20.6%, 0.49% 

and 20.20% respectively. The recovery of 140s particle, virus infectivity and protein content 

of the concentrated virus type A were 89.89%. 46.55% and 54.26% respectively while the 

filtrated fluid were 0%, 3.92% and 17.25% respectively. 

The percent recovery of 140s particle which important for i m m b ~ ~ ~ ~ r ; t r  UL all three 

types of FMD vaccine was between 89%-91% and the ability of protein purification was 

between 39%-60% indicated that the carbon-ceramic ultrafiltration (CARBOSEP) was the 

satisfactory equipment for concentration of FMD virus fluid. 
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~n~ids:~w~niwnisiidi~a?n15n~iniia:iw'iidou1wPr 0 ,  A aka: Asial Y U P ~ V ;  
Y I  Y 

ku~Wuin$oa ultrafiltration '11% carbon-ceramic (CARBOSEP) I P X J ~ ~ ~ ~ ? ~ ? ~ ~ ~ ' U U S I U  ? W 
< < 

dsxulm 50 641 w ~ l a l ? a ? f l ~ p l l d ~  iid8sawum recovery 9189 140s particle (pgtml), d 
Y # 

&ou (cfulml) d?uim?a?n (CCID,dml) i iad?ul€Uld5%l (pglml) 9 1 ~ ~ 9 ~ 1 ? a ~ f l i 9 1 U 9 1 ~ i ~ l f i E l  
" , , 

90.4370, 96.22%, 93.09% iiax 60.04% ~ l g l 6 l & l  iia:61 filtrate &lliWlfh 0%, <11.28%, 
< d Y Y 

6.10% bias 39.98% miuAigu L ~ F J ~ ~ T U A  recovery 9109~1?~?ffiUU91U9189?3?fl?P1~~sial  i i l  
9 , , 

fk 91.92%. 97.74%, 34.69% iia: 39.16% mluil&J iia:Gl filtrate h i i ~ l f k  0%, <20.6%, 
d ,  

0.49% iia: 20.20% miuiigu iia:la?n?wP( A iadorjiwum w89 14( e 

n]?uim~a?n~a:d?uimln]siwi~in'~l 89.89%, 46.55% i6b7: 54.: iih iiax e 

i911fkI 0%, 3.92% bit?= 17.25% fllZJ61&! 
, , .A 

0 i n i d ~ ~ 5 i ~ ~  recovery 9109 140s particle ~ 9 d 1 6 ' ~ g i f i ~  9 

~ ~ ~ w l s n n h n i i a : i & i d o u ~ 9  3 ?wJ ~ ~ 1 5 3 6 1 9  89%-91% i i a : n a i ~ n i u i s t ~ % ~ n i s  purify 
A 

bd%i?uGnis:wai9 39%-60% iinW9aIinses corbon-ceramic ultrafiltration (CARBOSEP) 
8 " * *  Y 

a1u isn%~tdu~n]ns~~ iG i?a?n~~nd in i i~x iw ' i id0~ i ' 21~~~?("1  

recovery 

!6% ~ 1 ~ 6  

IS particl 
9 

GI filtrat 

~ u ~ ~ . j n d i n i i a : i & i d 8 u  wa"m5nGulsndiniia:iw'iid8u~Wu:~ suspension cell culture 

method (Makarasen, P. and Sinsuwonkwat, P. 1986) ~ ~ B : H ~ " ~ ~ ~ ~ $ u T ~ R  monovalent i $ 8 ~ 0 n  

d * Y Y 

casluder~w~~~msnaplQu~o~n'ulsndini~axiw'iid~u Z n w ~ u ~ a u s J ~ o ~ i a a i i i a x i i ~ ~ ~ i w l u  
d4 ni%ih?n$u ~pa~~~jnd in i ia : iw ' i idou~~un~ud~~mao~~~~1n~j~n i~d?udg~~m61iwi ia :  

nl~uimm~wS~5n$ul~nnl in1iaxiw' i id~~ul~~nisd~~ld~~niswSma"n$~i~1]0inni~~a"m5nGu - w a  
9 9 

ilUU monovalent ~ l i ¶ h % I $ ~  trivalent 69fn5PiWl~'flTIJ trivalent 9:9l84%~ virus antigen 

Oiwawuin iwd~~%~%uni~wa'ma"~Gwiw~i:naiu~~~sni~ja"~1Guluii~a:~~d~uimun %U<UWPJU 
I Y 

~89mswa"m?n$w trivalent kw u8n~inQd89wa"w~i?a?nidld~iuauuin6iaa Gi?a?niwai 
I Y Y Y  Y , 9 9 

~uo:wo~%nwiuns:uaunis clarify i ia:$i?a?n~w~uu~un~w~i~i?a?nivuvu~nl$i~M' 
" 9 g v  

U ? ~ P ~ $ ~ ~ B : ~ V ~ J P I U U ~ ~ V M  iiaa inactivate r i a : i t ? u ~ ~ ~ ~ g a w ~ ~  -198'~. 8 i ~ ? ~ l % ~ % w n l s  

formulate idld%$~h~?d 
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9 ,  d a d  
ii?a?adw~mlurida:nfPi~l3uia~qiIw 3,500 aPws & 4,500 Ems <ansowanor%; 

" 9 9  "I 

fumx~i?as"arvuvuGu 0 ~ o ~ G n a i u ~ ~ m i u % ~ ~ ~ ~ 1 r a ~ 1 ~ ~ i ~ M " ? a ? ~ ~ ~ ~ i ~ 1 d ~ u ~ ~ a ~ n i ~  
Y Y v " A  e l Y  a 

ii?as"alvuvu ~~w'w~~e;%Sndi f l~ la : I~ l I  0UoJ TLfl50J ultrafiltration 'ifw"@I%n¶JIIwu Hollow 
d " Y Y 

fiber W L F I U % T % W ~ ~ ~ ~ ~ ~ ? ~ T " H ~ ~ ~ U V U  10 l&l ~ ~ M ? u P I w ~ " w I ~ u ' ~ % ~  monovalent ( W U U ~  LLP3RSU'. 

2533) 

L&OQ CARBOSEPf IdW ultrafiltration TI% carbon-ceramic 4 molecular weight cut 

off 100,000 daltons L ~ U  cylindrical form % f ~ d l ~  3.4 m2 Gnaiunudonsnr~a:dia 
Y ,  4 . 2 "  

q~W~tras:&~ PH 0-14 aiwsnuJwiav0mau~oii?m~9~a 300'~.  wudsrrss~u~~uinnai  to 
A * 

bar Gnaiunuioaism! Ilk chloroform i?lS09~q01d%&?lM?U circulate t i l%3?fl4EM~lQfl15 
Y Y 0 " .  9 

n;iiauuuw Bnaiola;agq d ~ n a i u r f a v a ~ a n $ o ~ ~ o l ~ ~ ~ i i ~ : ~ i ~ M " ~ i i m ~ ~ ~ ~ ~ u ~ u n i s ~ ~ n ~ u i i ~ a ~ a  
Y .  

ILR:~P~S$U~{ molecular weight UDfJfl21 100,000 daltons i l ~ l ~ t 8 J f l S 0 9 0 0 " 4 ~ 1  LU~UE~&'~~%J 

A * , Y 

r ~ s ~ n ' w v e ~ r n . i o ~ ~ u ~ ~ : n ~ ~ ~ 1 n ' m 1 1 4 ~  tangential flow ~ ~ o : r ~ u ~ ~ s ~ ~ ~ : w ~ n d u b d ~ ~ u n ~ o a i ~  
A n molecule v u i ~ % ~ ? ~ % ~ r n i ~ ~ ~ m ~ u w " a v o ~ % ~ n x ~ ~  &L~U~I~&Q?~UI~IM' I~ '~  
concentration polarization (Van Der Marel, 1985) ~ u 0 : ~ i % ~ ~ t ~ 4 ~ ~ l n ' n f l l 5 ~ m ~ u v a r ~ ~ i n i s  

concentration 

k$u~~l~fiin~swmaeP%;rn<Bq CARBOSEP %unis~iii%a?alsnd~nriazrlitdou 
Y Y 'd e 

LUUVU ~ ~ U ~ ~ ~ ~ P I S ~ ~ ~ I W O B I ~ Y ~ ~ ] ~ : ~ ' W ~ ~ ~ W ~ B Q I ~ < ~ Q  CARBOSEP r ~ o d s : ~ u ~ ~ l u n i s ~ i  
-2 2 

~ d d ~ ~ ~ ~ n i ~ w a " m ~ ~ ~ ~ ~ ~ ~ ~ ~ n r r a ~ ~ n * i ~ A ~ u ~ ~ ~ s r ~ ~ ~ n i ~ m u ~ v ~  

TU 2S 151 63 reservoir 9UlR 3,000 a"m4 l l a " Q v ~ 1 ~  250 RBOSEP 

~ d '  
~ $ 0 9  CAI 

a"aa 

la-% 

?aT"ffb4nhnnarrw'irdoU?m~ 0 ,  (ONdorn/87), A (Amakhon Pathomi87) lla"sia1 . . Y d 
(AsiallPetchburi/85~ ~ w l u f l 1 2  clarifv LIaa 6 ~ ~ l ~ s F ~ J f l ~ 0 9  glass fiber VUlB 2.0 u 

*carbon-ceramic ultrafiltration $W 2S 151 U ? h  Tech-sep PISX~WP~PJ$JIP(~I 
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4 '  

I .  nisusu i iQa 
a '  a i i m s u s u i i Q e i n s a s  CARBOSEP Gsvwinnaiug 3,000 a'ms iia: 250 a'ms wou1sa.r " .  

uaz;u%aYa i a u ~ o i i ; ~ m w ~ ~  1 2 1 ~ ~ .  n3iugu 1.5 nn.1~~1.~ igu raa i  I 4 a ~ u . r  t ~ m a i n ~ ~  
a a d 

" .  
P r 3 q w ~ ' i ~ i h  3,000 ~ m s  5 250 2m.j ua-inses CARBOSEP r w s a n u n a i u ~ u  I r a a d a a u G  

d msssiiae6sii;raa.r 
9 Y I 

2. f l l s i l i l % a Y a i v u v u  
A Jnain inua:amnaiu~uIuds 3,000 n'ns blSl 250 n'm5 iiatxnsas CARBOSEP as idu  

d 9 .  9 v 

$uu riaaa.r1a?~'aioinnisn50s~auin$asn~~s 2.0 p as& 3,000 n'ms ru"a?nQiIa?i=dscuim 
* ' "  

300 ~ i ~ l d l ~ $ ~ . l  CARBOSEP I W U ~ ~ L ~ ~ $ O . J  feeder pump (primary pump) ~ O U  i~FM461 
' A 3 

l a ? ~ i v i m s a s  CARBOSEP idanaiu~uiuquin$os CARBOSEP awdufuidu 1.8 nn./au. kina6 

7 i i f l i 5 1 ~ ~ 6 f l $ 0 4  circulation pump (secondary pump) W ~ 8 ~ d ? ~ ~ ~ ~ l ~ l 5 ~ W a ~ 0 9 ~ l % ~ ? a L ~ l  

mf'a.riia:nauqunaiun'u%ui~$a~ CARBOSEP Tkiu 4 nn./au.' vm:a~uan'u$ds'utTmgi 

fllS~ViaDDnVas& filtrate Yi1nl.j circulate <i%as'a7:Mal4in?Bs CARBOSEP iia"4 3,000 
Y Y  Y 

~ n s ~ ~ l a i s u  7 eunaid~uimsvesii~aia,~scu1m 3,500-3,600 n 'nsoqn4i%~auuvud5:%1im 
d, Y *  9 .  

50 I& JRIR$O.I CARBOSEP W~~u~u%~aininu?q~nnu4i?aiaivuvuiviaG~ 250 n'ns 8 
Y Y " Y  Y A " 

a~naiun'uiulaaiaa iiatnauquqmw9iva.rdi~aiarvuvu~ad 40c. twe iv iavuaunin i i iuq i  
Y Y 

nuvuira:u?qwfiaunisin~ield 

?d9l~.l'aioCfO~Mld?ons~ 140.5 particle (&&I) 1 ~ ~ 5 ;  sucrose density gradient d ? ~ i ~  virus 

antigen (cfu/ml) Fmufj; complement fixation test i i a " ? ~ i t ~  virus infectivity (CCID,,Jml) 

?flu?; CPE method (microtechnique) i r a ~ d ? u i m ~ d s ? I u  (pglml) FaufjB Folin's method m1U 
Y Y . .  

81%~ Fnusiinir~nrCa'aa~is'aioindiYaiar1w~ 0 ,  A i iaz ~ s i a l  a;i;ra: 2 nYs u a a m m i s Z u  

vas1a?~i i ia:~u'n 

Y ,  Y Y Y  

o1nniswnaoshTaY~Fsndini1a~iwi11~~rvuvunaui~~os CARBOSEP a i u i s o i i  
Y 9 * Y 9 9 Y Y 

i i l a Y a i i u a u  3,450-3,600 n'ma%wdnaiuivuvuds:uia 53-57 rmi ? n Q i l a ? ~ i v u v u  

65 ~ n s  %wviuq;iaai 11 as 12  us wanismsaonenrwi~1~nrim~aia n ~ ? m n a i i a u ~ i u u  i iaz 
* I , , 

d?~im1ds?Iuvas~i%ain~vuvuvas%ar'~?n~ 0 didasiaum recovery 918dd?~ltu 140s 

particle (pglml) d ? u l m i i 0 ~ ~ 6 0 ~  (cfulml) d?ulFU?a?tI (CCID,,Jml) Iia:d?ulbwh/~?Iu 



-- r ~mflirh.iiniud 20 The Journal of Veterinary Biologics 
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C F :  

rri 

Befc )re concentration After concentration 

Figure 1 The percent recovery of 140s parrlcle \pg/ml), v en (cfulml 

virus infectivity (CCIDSdml) and protein content (pglml) of the concentrai~ 

FMD virus type 0 in the concentration procedure by CARBOSEP. 

" 
(pgtml) l v l l f k i  90.43%. 96.22%. 93.09% l iar 60.04% mU6l~l.J lllazwasiil filtrate l v l l f k  0%, 

" " 
< I  1.28%. 6.10% l ia r  39.98% ~l¶J615li (Table 1. Figure 1) ~1?3?CltPIUVU~Mlf ~ s i a l  21d& 

" 
lel(14irecovery L ~ n f k l  91.92%, 97.74%. 34.69% l iar  39.16% R 1 ~ ~ 6 l < l i  l l l a ~ G 1  filtrate lVIlfk 

0%, < 49% l la r  20.20% R l u d l ~ u  (Table 2, Figure 2) iindla%?nJ A i W 

recov'., .u, 140.7 particle d?uisu?a?fl "nard?ul t~%el . j%~tdl l i  89.89%, 46.55% ~ l n r  
9 

54.26' y l i  i i e z J i  filtrate m l h  0%, 3.92% Llar 17.25% Wl~$l6l.J (Table 3, Figure 3) 
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% Recovery 

CF = 97.74% 

140s = 91.92% 

Protein = 39.1 6% 

30 1 I I 

Before concentration After concentration 

Figure 2 The percent recovery of 140s particle (pglml), virus antigen (cfulml), 

virus infectivity (CCID,dml) and protein content ( p g h l )  of the concentrate 

FMD virus type Asial in the concentration procedure by CARBOSEP. 

" " 
oinwannwanos6i1a?n1sndiniia:1M'iidouiuuuu?1 \ ha: Asia1 Wuai 

9 9 "  , Y 

s:n~wni~r;ii~a~a'asuo~uudis 3 ~ n l l % u w u n i ~ g m ~ u u o ~ i n ~ ~ ~  LAKDOSEP iii~uutu:iii 
Y I B 9a~'a~flaiplnuuuuinu 5~sinisnso~uodinso~ CARBOSEP o:awaswiplii6'u i d w i w ~ i :  

, Y 
a L4 

i h  concentration polarization (Van Der Marel. 1985) Y U ~ ~ U Q ~ I ~ ~ Y ~ ~ O ; ~ L W U ~  $JD:ZWRP;~~ 
* 

%wg~sinisnsssawas oinmsmr-doaoud~uitu1a?a r~~pntuiiou~iou i'asa:d:mQa~dsiwZs 
" 9  # 

3 ~ w n l ~ m u i ~ u u i i u u ~ ~ u i t u ~ ~ ~ ~ i a : n ~ ~ n i ~ ~ i ~ n i u u u u  w ~ ; ~ n a i u ~ ~ r i j u u o s ~ ~ ~ ~ i t u  140 
d w 

S particle ~ P I D L ~ U V ; U ~ ~ ~ ~ ~ J ~ ~ ~ ~ U U O J  virus infectivity ~ M W ~ I  {U msr 0 s  
2 " 9  Y 

nicle iauwininmuun~u~uinios CARBOSEP I u n s ~ a u n i s ~ i i ~ a ~ n ~ ~ i u u u u i m u ~ n i s ~ n  
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% Recovery 

30 I I 

Before concentration After concentration 

Figure 3 The percent recovery of 140s particle ( p g h l j ,  virus infectivity (CCID,Jml) 

and protein content (pglmlj of the concentrate FMD virus type A in the 

concentration procedure by CARBOSEP. 

;144189 140s particle 8j?6UfiaVD9?;"589 ultrafiltration Li8-101n concentration polarization 
4 Y .  

iia: 140s particle subunit virus protein ~ 1 ( 9 ~ 5 7 0 ~ 8 ~ ~ ~ 0 l ~ f l l  CF 
d d  2 

antigen WkWUVU a i n n l ~ m s a a i l  140s particle %U&WV@dl filtrate fiXiiJuSud iW51: 

4 9 

d?UlSU 140s particle ~Mq~88"PJlfkl~l filtrate U d 5 U 1 5 U ~ 8 U U l " ~ ~ f l l U l S O ( a l 5 7 O ~ O U b ~ U ~ ~  

sucrose density gradient 
, . 

a a ~ n ~ l d = G i u ~ f i d ? ~ ~ m n i ~  recovery 9189?25"flVk 3 %91d ( 0 ,  A LkR: Asial) &I 
' A  

d5:wm 39%-60% i t a m 9 = i ~ n ~ ~ ~ m ~ i % f l  purify %d5b7u%&.l5:~1m 40%-60% din5"uiinis 
I I , , Y  

e w  d 
~ T ~ ~ ~ ? P ~ S U ~ L D U % J U  (cfu/m~j lu"l5"alnnf A ~ l m 6 1 u i n o 1 o i f i P m o i n ~ 1 ( ~ ~ ~ 1 ~ ~ ~ n i s ~ m a ~ ~  

9 ,  

dunua: subtype ~ u % ~ 5 " f l ~ % Z j % ~ " i ~ ~ ~ m a " n ~ ~ ~ ~ ~ i % w ? ~ f l i ~ i ~ n i i ~ i d i u a ~ ~ ? ~  
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innrlnlamnmzneuues6va~ BWK,,C,, Suspension %una:~-dodm3 

a~am~n~wbannhniia:iw'~idt9~1 

STUDY ON THE SEDImNTATION OF BHK ,, C,, SUSPENSION CELL 

IN THE PROCESS OF FOOT AND MOUTH DISEASE VACCINE PRODUCTION 

' .I '1 
aas auqaqecaaru qswa yuws'wu 251% ~ w m ~ n i f  

Wacharee Sinsuwonkwat Surapon Khumsab Varakit Chuntharusmi 

ABSTRACT 

The sedimentation of BHK,,C,, suspension cell in I00 ml glass tube, SOL. and 

5,000 L. fermenters were studied and fwnd that the optimum temperature for preservation of 

cells with the viability of cells more than 80%. was 4 ' ~ .  The temperature of 4 ' ~ .  and I O ~ C .  

were suitable for cell sedimentation in 50 L. fermenter for 48 hrs. with the viability of cells 

more than 89% and 92% respectively. The ternperture of 4 ' ~ .  was suitable for cell sedimen- 

tation in 5,000 L. fermenter for 72 hrs. with the viability of cells more than 89%. The 
0 0 

sedimentation of BHK,,C,, suspension cell at 25 C. and 37 C. were not recommended because 

cells died more than 50% and 96% respectively after sedimented for 24 hrs. 

#fllJlfll5mflm30~!?rEl~ BHK,,C,, suspension $UMRDWWU~W 100 4;. 64 iW1 :91~1~  

SO ~ m s  aia:cawi:vuim 5,000 n~ms w u a i i g m n s ? ~  4 ' ~ .  i ~wRmwO~$iwui :~u~unis i~p1  
'A '449 

s"n~ii?raaiuofiifli~mn61:flou %nua?raau?ramonflfl& 80% igmwf?G 4 ' ~ .  iaa: IO'C. idu 
gmnQ~~anui:au~~fl~s~flm:nou~?rai~u~~iwi:~uim 50 5m-d Iu%:u:aaai 48 ~ a l u . 1  %mu 

'--a 

i.naasl.aamuinnai 89% its: 92% miu6ii~u ~ P I ~ ~ : ~ Q ~ w o G $  4 ' ~ .  id~~rnn~~ianui :a~%w 
' ~ P P  msmnmznoui~ni~u~~iwi:vuiw 5,000 n ~ m l j  iduiaai 72 italus 1mui?raau.aamslinnalx9% 

9 "  

2 5 ' ~ .  Iaa: 37 '~.  % ~ i i ~ : ~ 1 % ~ % ~ 1 ~ f l l 4 ~ f l ~ : f i ~ U i ? r ~ ~  BHK,,C,, suspension 

iws iza~na"~o~f lmn~: f l~u 24 h luq  wuaii?ra&luPnnnalso% iia: 96% m l u i l i ~ ~  
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4 g u ~ l s n d i n i i a : i ~ a d o u w S a ~ n l u l ~ n d i n ~ i a ~ ~ i i d o u 8 i ~ ~  l f l - n s i ~ ~ o  iau55 

suspeension cell culture (Makarasen, P. and Sinsuwonkwat, P. 1986) %Ufll5iwl:?~s'a~5flrhn 
s Y 

iia:ihidou %unr:erauni~wa'w?a?al5ndiniiazi~iidou Biid~woq%'~n'.~iwi:  (fernenter) 
9 w 

vuim%nk iWdowa'miva~iia:la%%nlmd30nmuinduswsdinier'u%~wSmTa'nlu i i i n ' ~ i w i :  
. . Y  1 , . 

v ~ i ~ % w g ~ k ? u i n u ~ ~ i u a i u i ~ u a n ' u n i ~ w n ~ : f l o u ~ v a ~ u i n o u ~ ~ ~ o ~ ~ i n i ~ n m a o ~ i ~ ~ n i  
V Y  Y 

emn97iia:r:uziaaidi~uiznudo:wn~:nouivaa' idoiini.jiwi:vuiuivaa7mi1aao:wo~ii 
, A  . 9 , Y 

msann:nou rvaa iwoid~uuGiuiiwiziiuJivnaiduiiiuidinip1iwi:~duqlaia dins'uaiu 

d ~ ~ u l ~ i $ f l  i ~ u m s n m a a Q ~ u v a m i i ~ a ~ u i m  500 4 ~ .  W~1o1u~qiwi:vuimign~n1;5;ni5 

centrifuge (Ball, 1985) i ~ ~ i : i d u n i ~ d ~ r w ~ m ~ a ~ i ~ i a z ~ ~ w a ~ B n i ~ ~ ~ i ~ u i v a ~ 6 i u a u ~ o u  iii 
, , 

fl1siwi:i~u;lsrva~%un"~1wizvui~lng~~d3uimuin~~a:man~oni centrifuge 1 ~ 3 i e ~ d u Q i o  
Y *  * 

u -a 
ni5duadm n i s m n n z n a u ~ v a ~ % u n ' ~ i w i : v u i ~ % ~ ~ l w u n ~ ~ n ~ ~ ~ ~ i i a ~ m ' ~ w ' ~ ?  7aiduenas 

9 9 

ww$~d~aomfidoni~n~uidou iiiG;oiBu~emos%~iaai~ a:inaiugvi8ui~aa;In 

f la l f I l3  centrifuge 

Wang LiR:flSU"1938) ? i~1ni5nmaoamnmxouivad Burkia lymphoma %unarm 

centrifuge VUIR 35 Gii. d9mnQ5 ~ O C . ,  25'~. iia: 37 '~.  idu iaai  50 Glnra wuaiissune~ 
'-aa 

. *  
9 -  

4 ' ~ .  iia: 25'~. ~ i v a a u ~ a m u i n n ~ i  90% ~uvm:~nismnwnnaud 37'~. o:Bivaaw~uawuvu 
Y Y 
w aau ' A  

14% n i ~ ~ ~ m a o ~ n ~ ~ u ~ a ~ ~ ~ ~ r a ~ ~ i w ~ J n ~ i ~ ~ ~ m n ~ ~ ' i i n : ~ t u : i a n i d i ~ u i z a u ~ u n i ~ w n  
,A " ' 

449 a z n o u ~ v a a n o % n ? ~ ~ v n ~ d a u ~ ~ ~ B i ~ a u u i n i i ~ : u ~ a n ~ ~ ? ~ ~ i u  lmuviinisJnuiniswn 

m:noudqmwr?~ ~oc., ioOc., 25'~. i iaz 3 7 0 ~ .  ~unaomai&vuim loo .iil. ~~iwi :vuim 50 

a " w ~  iia:n'qiwi:vuim 5.000 a'ms 

9 Y Y " 
I. ~ l f l l 5 6 ~ l : i ~ U ~ i ~ B ~  BHK,, C,, suspension ~ ~ ~ % ~ f i 1 ~ 1 6 ~ 1 ~ ~ ~ ~ ~ 6 4 ~ a '  5% serum 

, . 
growth media suspension (GMS) & ~ I . I ~ G  37'~. UlU 2 ?U iii368Um'2B"iPLcllaR1a(HaBW 

vuim loo $4. naoma: 50 %. Biuau 40 WABR %mutid;lsidu 4 YR q a: 10 naom i i & ~ ~ u n  
d d . Y 

inuvqmnQ%JP ~ O C . ,  io0c., 25'~. iia: 37 '~.  i i o ~ i n i s w n w t n e u  18u~aouiqa'n~qce 1 n a o ~  
, a  
-4-a n ~ m s m n w : n o u i i e ~ i u i ~ ' ~ ~ i u a u i v a a ~ u ~ a ~ q n ~ u ~ i u  7 TU nr~m~niu i i ;ugao( I i~qn 

~dm1n;lu 3 ~dm1M' 
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2. Vilfll56~l~Lclr~X BHK,, C13 suspension % U ~ % V U ~ A  5,000 SRS 4 1 ~ 2 ~ 1  4,200 
Y Y 

Twu%v iiuiLWlzliu4iclrai  (5% serum GMS) d$tU~Qi? 37 '~ .  iduiaal 2 Yu ilfllsd'k 
" , a  I 

qm~ql~aa:%naailums~nnzn~ui~aamis q Ku&d 
2.1 mnm:nou~cllaXi9m~ 4'c. tdulani 48 &'bus 

2.2 m n m z n e ) w ~ c l r a ~ d 9 m ~  looc. idwiaai 48 & l u g  
d 7 

2.3 f l f l ~ z n 8 ~ L c l r a ~ ~ ~ 6 ~ M Q i ?  4 ' ~ .  l d ~ l 7 ~ 1 7 2  &lu4 
, 8  

2.4 m n m z n ~ u i q a a 4 ~ m ~ ~ g  1o0c. iiiutaai 24 4a1u4 m i u i a u B m W Q ~  40c. 

~dralaai 48 & l u g  sau 72 &lus 

2.4 m n m z n ~ u ~ c l r a i d ~ t ~ ~ q i ?  IO'C. iduiaai 48 &%u4 miuiaugna~qi?  4.c. idw 

Laai 24 $ 3 1 ~ 4  Tau 72 & I U ~  
, Y 

i~onsulaaiwiuiiwuwViiniznio~iuiiwizi~u4tcna~ (5% serum GMS) ~8nlmul ;  
< 9 

naiugu 1 nnn. /~u.~ i a u ~ m s i n a i u ~ a  1,000 ~ n s / $ a ~ u s  ~ ~ ~ w Z o i i u i L w i z l i u ~ ~ c l r a a ~ a  600 

~ w s  ~unismnmznaumiu;o 2.1 iiaz 2.2 alasanZe 300 ~ m s  ~unisnnmznaumiu& 2.3, 2.4 
Y Y 

uaz 2.5 iilaaYaa~uiiuiiwiztius~~ain (0% serum GMS) i & t ~ q ~ W ~ m ~ u i m s  3,500 ~ms 

3. Vilfllsari4lclraX~~~,, C,, suspension d1i91fl f l lsLWl~u~4 5,000 a'n7 6 1 ~ 3 ~  40 

~ m s  ui%.i)~ut~~mi:vuim 50 a~ms i i n i s~~~u~mn~~ iLaz1k iaa imnmznouA i4  7 ~wg4% 

3.1 wnmzn~ulclra& 4 ' ~ .  idu~aai 48 4 3 6 ~ s  

3.2 mnmznswaclran'd IOOC. iduiani 48 i?alut19 . # 

~~o~suiaa imiu~ inuw~in isn iu i iu i~wiz~~usic l rad  (5% serum GMS) ~ e ) n ~ ~ u ~ . d ' n a i u g w  I 
3 s 9 , Y  

nn./clru. IwlwGaiiuilwizigus~clraaIa 5 ~ms tlaYaiGuiiuiLwixiu41aia (0% serum GMS) 
v Y Y 

rsntY~Iwl~d?onm.j 40 Zms 

9lnf l l491~~18~~ln~tf l~uiclraa'  BHK,, C,, suspension ~ Q Q I M Q ~ ? L I R ~ J " ~ " L ~ ~ ~ ~ ~  

*see n'u ~ ~ ~ ~ I u M ~ o ~ L L A  loo 74. d B m w q ~  4 ' ~ .  ~ t ~ s n i ~ m n m m o u  2 Y U . W Y A T B ~ U V ~ W  

raga 80% n&ni'iwnmznou 3 iia" 414 wu~clraaZii7mot 92.38% iiaz 93.77% miuiigu 
e u  ' '.=,.=$a w ~ n i s m n ~ z n o w I w ~ u d  5 nsawi  7 wua i i cnaau~an~muln~u  83.24% ~ t ~ ~ n i s m n  

-'ads mznawIu~11miv'd 2, 3 ~ L P Z  4 wuiclraauvan 51.05%. 26.17% tlaz 22.34% miutiigu 

(Table 1, Figure 1) 
'-Me 

. . 
niswnmznsu4gmnq7 lo0c. wuaiwa'3ni5mnmznau 2 a'u wuiclraauramogiaZu 

' 
91.2% ~ ~ ~ n i ~ m n m z n ~ w  3 Yu wuiclraauvann; 84.0% ntY~niswnmznsu 4 Yu 54 7 4u 
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Figure 1. Pement recovery of BHK2,C,, suspension cell sedirnenmtion 
0 0 .> C 

n 100 ml glass UIIX at 4 C., 10 C.. 25 C, and 37 C 
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Table 1 Percent recovery of BHK,,C,, Suspension cell sedimentation in 100 ml glass 

Averagc cell aLaL - bJ.9x10-/ml 

tube at various temperatures and duration. 

<aaa 
wuiraau.ttamImuini% 33.55-/o nganismnmzneu~ugdmiM'd 2 , 3  i ~ a z  4 wu~qaau.ttamam 

tWma"8 12.67%, 11.48% iiaz 1.53% f i l ~ 8 l & i  (Table 1, Figure 1) 
'-la-. nismn~znoudpedn~G 25Oc. wu;iwganismnmznau I Tu wutaaaunawad 44.12% 

'aa.=. ~g4fllsPlfl@&floU 2 TI4 $4 4 ~ ~ W E I I I R ~ U ' ~ ~ ~ ~ O ~ F R U I Q ~ U  21.67% ~ c 4 f l 1 5 ~ f l ~ ~ t l I 4  5 %J, 6 
'aa-. Tu iiaz 7 Tu wua~aanrraw 16.97%, 6.69% ua: 5.90% m i u i i & ~  nEqniswnwnau 2 

'-la-. 

8 d 8 1 ~ ~ ~ I ~ n a t I ~ 1 4 l 3 0 )  1.58% (Table 1, Figure 1) 
d d ~ p  nismnmzn~udpmn~u' 37 '~ .  wu~ingqniswnmmnou I a4U wuaraauvaaey 3.95% 

'-ap ng4nisanwznow 2 TU wu~raaunam~ 2.75% ~<~nismnmznou 3 TU O ~ J  5 TU wuiellnh 

%RI@~JLQ&J 1.49% ~kf l15O) f l~z f l~U 2 ~ ~ ' F ~ ~ M ' I T ~ & : w ~ ~ J M o I w  (Table 1, Figure 1) 

nismnmznauira~%u~~iwizuuiw 50 591s d q s u w S ? ~  ~OC., IO'C. 6iaz 25'~.  nthnis 
'-a- 

BlflPlZfltIU 48 k%lN W U ~ L H B ~ ~ O J ~ ~ ~ R O ( J  89.64%, 93.94% 6 6 X  54.79% ~ 1 ~ 1 6 1 & l  (Table 2) 

nismnazneuira~1u~~iwiz1uui~ 5,000 ~ m s  dpsuns?~ 4"c. ~ i a z  iooc. ~ G n i s n n  

wznou 48 &bua ~ m u m a " s ~ i o i ~ w i e a f u ~ ~ r a ~ ( ~ %  serum GMS) o(Jd3G'u 600 nPms wuirald 
-a- , . 
?=JTa!3Rl(l 73.71% 6la: 83.18% @llu87&J (Table 2) f l l ~ ~ f l ~ " 0 ~ l l I C l t I ~ p t X ~ ~ ~  4Oc. 

Duration 

0 d 

I d 

2 d 

3 d 

4 d 

5 d 

6 d 

7 d 

2 wks 

3 wks 

4 wks 

Temperature 

4Oc. 

100.00 

78.46 

81.81 

93.77 

90.90 

85.64 

78.94 

87.08 

50.71 

26.07 

22.34 

25 '~ .  

100.00 

44.28 

20.47 

22.48 

22.22 

16.93 

6.71 

loOc. 

100.00 

91.14 

91.29 

84.68 

5 1.67 

53.1 1 

54.54 

53.58 

12 67 

11.48 

1.43 

37Oc. 

100.00 

3.96 

2.75 

1.05 

1.85 

1.58 

0.79 

0.52 

0 

I - 
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Table 2 Percent recovery of BHK,,C,, suspension cell sedimentation in 50 L. and 5,000 L. 

fermenters at various temperatures after sedimented for 48 hours. 

ter 

'44- 

WlU 72 '&"la4 WPIiWIfl~T~W 89.64% f ~ l S ~ l n m : n ~ U i ~ ~ i i ~ t l I ~ Q u '  10'~. UlU 24 $31~4 
'dd4 

miuiaugmMQ~ 4.c. uiu 48 $21uq (Tau 72 + a ~ u q  wuivaauaam 76.37% iia:msmn 

m:nowivai iqmnQ~ io0c. uiu 4R $21~4 miuiauBmM4~ doc. uiu 24 ka~uq (sau 72 &a 
'-4- 

h.1) wuivaauaam 83.85% (Table 3) 

Tem~erature 

25-C. 

Q ~ ~ ~ S W ~ ~ ~ ~ ~ ~ ~ ~ ~ I I L I H L - U ~ I ~ I  ~ r ~ m ~ ,  L,, > U S ~ G U S I V I I  I I U ~ I ~ ~ ~ W Q ~ '  4 ' ~ .  L d W  
d 0, ' "4 

, , 
gmn~u'di~ui:nu%~ni~inusn~iiellaaI~~aniwau~sd ivain~anonsni+?mo;uinnii 80% 

A A 
iia:oiliuiui% 7 % v~tuotl~suui.tiu~~n'unisi~u?n~iiva~id~~inismnm:nou$~mw~u' 

'a44 iooc., 25'~. iia: 37'~. u i u i g u ~  4 % wuii ivanuaamodi~jw 51.69%, 22.22%. iLa:l.R5% 
-A ' miuBiKu n i s ~ a v a n u . a a m o ~ l ~ ~ i ~ $ ~ a ~ ~ u '  4 ' ~ .  ~iv1%~qvin~vniv~iumiFuavuii i v a i  

a oauaamoi~iuiw%uvmzigmnB~ an- loot., 25Oc. iiaz 3 7 0 ~ .  iva&iumi~ua~$u~~nai ; s ~ i G  
9 .  

ivaimiuonn$uMfivinnismnm:nou?w?uwiw 4qwamsnwalo;lmnm:nouqoqivai BHK,, 

C,, suspension :I4 i 9 ~ M I ? u '  4Oc. ~~Na%n~1~U9~ufll5RnW:n8UicIIa~ Burkitt Lymphoma 
'44- 

~wutvaauramolinn41 90% i ~ ~ n i s m n m : n o u i ~ m ~ $  25°C. l ~ w a i i m n ~ i q n ' w n n l w u i v a ~  

Burkitt Lymphoma ~~4fll561n9lflOU50 & P U ~  $?%Jlftn41 90% %U~r!J:$iclci?i BHK,, C,, 

suspension M64mflm:nOU 48 $ 3 ~ ~ 4  ol.lc39Ithq 20.47% &U~i5mn~:n~U$~m11Qu' 37'~. 
- 3 .  

~ v a a ~ : m i u i ~ u ~ u i a u t Z a a ~ u  (wang tianm:, 1938) ~ i n ~ u ~ ~ : i a a i n i ~ m n m : n o u v ~ ~ i v a i  

BHK,, C ~sion $LMPJ~"YUI?W %~5:~:iat11 48 ~?TU~LIS~O:WU;~$~SWW~~ '  IO'C. 
d 

ivaaB",,, ,J.,,,v,,n~wnnnniiiiw:i~an4in~~mnm:no~~Bm~Q~ 4"c. v~o i~ tUdoqv in~" iu i  

rercenr recovew or cell 

50 L. Ferment 

89.64 

54.19 

, suspen 

m7cmmmw,  
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Table 8 Percent recovery of BHK2,C11 suspension cell sedimentation in 5,000 L. fermenter 

with the remaining of 5% serum at the level of 300 L. at various temperatures 

and time inte 

md time u Temperatures s 

4 ' ~ .  (72 hrs) 

1 0 ' ~ .  (24 hrs) + 4 ' ~ .  (48 hrs) 

1 0 ' ~ .  (48 hrs) + 4 ' ~ .  (: L4 hrs) 

Percent reco 

- - 

very of ce 

ni .smnmzneu~clrald9mwQ~ 40c. u 3 u  72 4 2 1 ~ 9  ~du~~~w~~i tnz iaa id iwuizau~u 
449 msmnmzn~u~clral BHK,, C,, suspension %~d<W~l@l 5,000 %l'i T W U ~ % ~ & ~ ~ X ~ % C I P J $ ~ W Q ~  

, a  Y ,  

u i n n a i  80% diw~~m~mnmzfl8uaclraaiqmw~~ 2 5 ' ~ .  iiaz 3 7 0 ~ .  ~d'u ~Um' j i iu i~Pd~unis  

~ f l ~ ~ f l ~ ~ ~ c l r ~ ~ ~ ~ ~ , ,  C,, suspension i w % i ~ ~ ~ n i % m n m ~ o u  24 4 2 ~ u s  iclra~mioidu~i~ 

%nn 

lird Coun 

I-7nl 
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(Y 1 (Y d 

ni%aaana$~!'%a~a~%ndin6!az6w~a~o~~naa!c11aa FLL-YFT 

The Isolation of Foot and Mouth Disease Virus by FLL-YFT cctt altu DHK-21 cell 

" 1 
~u?m"m;~~?i~' ~ N I Q  nun%~;uwa' a@% rrutdesttna 

Thanarat Janukit Somjai Kamolsiripichaiporn Varunyu Chomfuangkaew 

The Foot and Mouth Disease virus ( FMDV), field strains, were isolated by using cell 

line, FLL-YFT cell and BHK-21 cell. The isolation of 174 samules ; 11 1 samples of type 0, 

38 samples of type 25 samples of type Asia1 udied for sensitivity of the 

cytopathic effect ( CF, ,. ..,, CPE observed at the first pa,,,,, df FMDV type 0, A and 

Asial in FLL-YFI cell were 91.89% (10211 1 I), 100%(38/38) and 96%(24/25) respectively 

while the CPE observed in BHK-21 cell were 70.27%(78/11 I), 65.79%(25/38) and 56% 

(14/25) respectively. Its indica ELL-YFT cell and BHK-21 cell line can be 

used for isolation of FMD field samples. Further FLL-YFT cell prer ~igher 

sensitivity of the CPE than the BHK - 21 cell. 

The resul ted that 

more the 

were sh 

,"-"a"- , 

~ i d i ~ ~  : ?aa~'n'isn~hniraziw'iadou nisaiunito L ~ ~ ~ ~ ~ ~ F L L - Y F T  ~ v ~ ~ ' B H K - ~ I  

KEY WORDS : Foot and Mouth Disease Virus isolation FLL-YFT cell BHK-21 cell 

I ' Y 

quulsarlsRdinirneawiiflou a.nhnros ~ . u ~ ~ s i ~ i - h ,  d w r 2 v  

I 
Foot and Mouth Disease Center, Pakchong, Nakhonratchasima 30130 
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i o t ~ u ~  i i w a u  25 ~ a o i i ~  prnnis~nwinaiu~auaqtqai~q 2 T ~ n i o j a r n ~ s n d i n i i a z i w ' i  

idou j p l d ~ o  j n J m  ttn:~nlCloriiuh %upassage i I WPJ;~IVR~ FLL-YFT 1&4sYwafl15 

tiin CPE ~ n i d u  91.89% (1021111), 100% (38138) iiaz 96% ( 2 4 ~ 5 )  m u ~ i ~ u  1us1mzi 

L W ~ ~ B H K - ~ ~  %'r;wfi"l5in~'A CPE passage 1   id^ 70.27% (7811 11) , 65.79% (25138) 
Y 

iia: 56% (14D5) miuiiSu qiownm~nmno~~tnnqaiaiui~fl~v ~ W ~ ~ F L L - Y F T  itax 

BHK-21 ~unistLuni$o~a~nqinM'oqi~i  w o n o i n i ~ ~ w u a i i v a i  FLL-YFT ~;naiu?a~u 

nirjiiin CPE %&anal i . l ra i~HKdl 

i l i l  
u 

nicdmsaoaunubanrh0itaz1w'iidouIufl0~sJ'uu'uu1.d*nisiiiiwn~G~vo~~aYn~au5~ 

Complement Fixation ( CF ) ELISA P n ~ ~ ~ ~ f l l c d ~ l U W ~ f l 1 5 ~ 5 ~ Q ~ ~ ~ ~ ~ ~ W L ~ U  L%oJ 
d '  a 4 4  

o i n a ~ r n ~ n m u d s z m s i ~ u  nisi~uGao~i~wimn~oud~uim~ouii i~11d0:i i IM'~ani~msao 
9 .  B " A nou?~Gmiou iiiduozmo~wiutvo%uivna't~izi5u~~wot~ud?uiu?a?n1M'~w"u~wo Iwn is  

B , Y 

iiunivo'la?n ( virus isolation ) naswiuiiio?a?a'ar%uivaa'iwixtiuq 8iuau 3-5 passages 
d " 

( yui;rtaz nu:, 2530 ) v~~~taai~unismsaonoun~szuiu 10-15 ? ~ w  ilnggu;Isnhn 
9 4 

iinzi;idau~aivaa BHK-21 ~umsuunt$o~a~n~rn~iniiazi&idoer i ~ i i o u i  Dr. Akio 
9 

F U ~ U S ~ O  ~ n i i i i v a i  Fetal Lamb Lung ( FLL-YFT ) ~ i n n f l i ~ u ~ v r n w ~ m a  ( NIAH ) 

dszant$nju ui iwizr iuq u. ~uhsnnhni iazt&idou d i u 5 o ' u i t a z 5 w " a ~ u I s n ~ ~ ? ~ ~ i n i 5 i w i :  
B iiui;.~tva~iosia:~iuinmnoJ%.d*%umsiauniaelaTnbsndinstaziM'itdouiJ~uut?uun"uivaa' 

P ~ A  dd - 
BHK-21 nisnmao~nr~uiwoi f iuu i~uui~nz~ni~onivaan~~naiu?a~~Iunicd~wiz i~u~ 

17% ~i~?ui i i~ i%~I~nis i iuni$o?a?n0inM'o~~iwdoi~un]sz61~~iwunis5w~oia 'u~snlhn 
Y Y 42 2 

aiazi&tdouInlmwamuqvw 

9 

I. n i 5 t ~ i ~ t ~ ~ J i ~ ~ a i  FLL-YFT 11B: BHK-21 

iliclla;FL~-YIT iia: BHK-21 i%n confluent monolayer ~ i G 7 f i l 5 ~ ~ 1 : ~ ~ ~  
,* 

( subculture ) tLPJPI stationary monolayer ~ ~ U U O U ~ C ~ ( ~ R W ~ U ~ ~ I S W Z R ~ U  0.1% Versene - Trypsin 
A " 

i iaz%aIui jduu ( growth medium ) ~ d d s z f l ~ ~ l n 3 ~  5% Bovine Serum %upll5~:aiu MEM 
' B A  a aa 

ii~n1~s1aniwixtcllnnvuimwwpl 25 misiqtvuGiumr uamaz 5 uaaams GII~ incubate ~ u i  

37' c iduiaai 2 ?w 
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a Y *  d '  " 
~ i ~ a , " a o ; i ~ n i s i w 0 i u  nnaniuimsao~~oia'u~sntiazii i tunv~~~a~n ;luau 147 

v *  9 .  Y I 

$ 2 0 ; ~  uin~~i~~iiunla5"n00noiniu"0tu~l~0~lu~plu~~aisazai~ii~aua~~~~uvu 10% 

( 10% suspension ) b R t l ~ R r % J ~ ~ l f J a ~ i ~ ~ R  iiazaisazaiu 0.4 M Phosphate buffer i % J t f l ~  

azalu 1, I, 2-Trichlorotrifluoroethane ( Daiflon ) %PI&?S~&U 1:l t~; l  20 ~l i t i&U" i ' Id8~ . )I -a 
launaiui ta 3,000 rpm 15 ui; iiaziiuniawizaawQilar (supernatant) ulmSaQffBuRaUa6 

CF, ELISA titi: Virus Isolation 

Diagram of Processing Sample for Foot and Mouth Disease Diagnosis 

Infected tissue from field outbreak sample 

-1 
viral extraction from tiss. 

-1 
make 10 % suspension in 0.4 M PBS 

J. 
Treated with Daiflon 

FMD typing by CF Test or ELISA Test vlrus lso~atlon usir,g FLL-YFI cell 

and BHK-21 cell 

. Y 

3. niswiui~s%aT~~uiclraiiwizi$ua 

C~~VZ~~FLL-YFI. l l a z i % a i ~ ~ ~ - 2 1  ;i;R confluent monolayer f l l t I l~  2-3 ?U QR 
, W Y  . Y 

~ t ~ ~ ~ i f l l i ? ~  819R3U 0.1 M. Phosphate buffer solution t i ~ z t % J  ff3U supernatant G%RiiUflaf% 
Y " 

oinu0 2 a ~ u u i m i  FLL-YFT tiaziclran' BHK-21 uam: 1 fiassns GIY~ adsorb IU? 
Y 

incubator 3 7 ' ~  idldiaal 1 $210~.1 is41 maintenance medium &dsznouaau 2 % Bovine - ee 
Serum $utTlsazalfJ MEM uaaaz 5 uaanms G i l d  incubate % W i  3 7 ' ~  idutaal 2 ?u i l u  

~ ~ f l l ~ i d ~ ~ ~ i i d a ~ ~ ~ l ~ ~ s 1 1 ~ ~ 0 i c 1 ( a ~  ( cytopathic effect d 0  CPE ) ~ l ~ l ~ i ~ ~ ? ~ 5 " t l h ~ ~ ~ l ~  . . B . Y 

Freeze-thaw 1 FI~J riazGrainaiuda 2,500 rpm 15 UI; i~~ii~lfl~f?~th%fl (supernatant ) 
Y , " 

0onoinmzneuitaaCi supernatant ~ d ~ s a ~ i l i i ~ n 4 1 w ' R ? a 5 " ~ i i ~ z U " i ? d ~ i ~ i % a  fi 2 yGn 

670ul;laz 5 passage! 
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Diagram of Processing for Virus Isolation 

Itant viral fluid 

.L 

inoculate onto tissue culture cell line , FLL-YlT and BHK-21 

Adsorb at 3 7 ' ~  for 1 hour 

add 5 1111 UI 1LIaluicuallLC: L ~ ~ G u I u ~ ~  (2 % bovine serum ) 

4 
incubate at 3 7 ' ~  for 2 days 

observe for CPE 

harvest viral fluid and passage 3-5 passages 

4. ni~iiiiunrw'm%as'al~ndiniia:iw"iidoulmu% CE iia: ELISA 
Y 

i l  viral fluid O1n"U 3 3 l f i l ~ 1 3 n % a ~ ~ l i i ~ n ~ w " m 9 1 0 9 ? 3 ~ f f  ( Typing ) ~ W U %  CF 

( Casey, 1965 ) i~tl:?5 ELISA ( Hamblin et a], 1984 ) 

W ( CPE ) 

Nam%Wfln89 

ni~aani~ola?~'at'dsndin~ia:iw'iidou~iniw'~~d 1wJ1o %wJio i~a:?wJioi;ok 
Y Y 

diuauw"9ih 174 ~ 2 8 i 1 9  T W U ~ ~ U % U ~ ~ ~ ( ~ X F ' L L - Y F T  Lia:Lcl(ai~~~-21 diwau 5 passag 

iia:~ iiaunrw"~slosla?almu3 CF iia: ELISA wpl~iiclraa(~~~-~m % i n 2  

" 2 la$unisiwi:t3us~ro%a?al~~dini ia: iw' i idoulwu~ilw' icl (a~i~mni~id~uu~idaswi~wui~ 
k Y ,  

ame ~ A a n a l t c l ( a i  BHK-21 n 1 5 i L i L ~ n i ~ ~ 0 1 ~ ' ~ 1 8 9  YPIJ'I~ diuau 11 1 ~a3aoi19 

%U~TBX ELL-YFT %&a CPE !U passage d l  %Tiill4 91.89% ( 102/111 ) iia:msa9wu 

CPE wn63iae;19%u passage d 2 %id9d 100 % v ~ ! A : ~ L T C ~ ; B H K - ~ ~  %M passage d I %iWYWW 
Y t  Y 

CPE i%J9 70.27 % ( 7811 11 ) i i t l : f l 09~ l~ i%I?~? t l~9  5 passages ~ 9 8 ~ 3 7 0 ~ ' ~  CPE yn  

~38~1969iiffm9%~ Table 1 
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" " 
iaunisiiu?arar?wpli~ ~ iuaun"~8w 38 ~ai?oA4 Iutaan' FLL-YFT niuisnmsao 

WU CPE ?&&7EIPl"63D;14%U passage $ I G F l l i ) ~  100 % U S U : # I ~ ~ ~ ~ ~ X B H K - ~ I  %W passage d 
A '  

1 BlsaowEl CPE iGu4 65.79 % ( 25/38 ) iia%iaJoprlun5U 5 passages WSaQWU CPE i i f J4  

89.47% ( 34/38 ) L L ~ % ~ % ~ Q ! ] ; w v  CPE  id^ 10.52 % ( 4/38 ) LLffPld%u Table 2 
' 2 

~iw~unizwiuaao?a~ar?~Jtot~u~u ;luau 25 6ae;iq ~uiaaa' FLL-YFT ~u passage $ I 

msaowu CPE %idu 96 % ( 24/25 ) i i a ~ i d ~ W i u ? ~ ~ ~ s ~  5 passages i(<4~739?~WII CPE 

n'nadu 4% ( 1/25 ) V B ~ ~ ~ W I ~ B H K - ~ I  $upassage #I 1 WaaDWu CPE L$UJ 56 % ( 14/25 ) 

i i8%idBWl~?d~l5~1 5 passages W53QW'LI CPE ?lF36d~ 84% ( 24/25 ) L ~ ~ % P ~ S ~ Q ? ] ; W U  CPE 

n'nidu 16% ( 4/25 ) {4tiff!Wh Table 3 

Table 1 Comparison of FMDV isolation, type 0, by FLL-YFT cell 

and BHK-21 cell 

Table 2 Comparison of FMDV isolation , type A , by FLL-YFT cell 

and BHK-21 cell 

passage 

level 

1" 

znd 
jrd 

4* 

5* 

passage 

level 

I " 

2* 

3d 

4Ih 

5Ih 

Negative 

FLL-YFT CELL 

CPE 

positive/total 

102/111 

911 1 1  

BHK-21 CELL 

CPE 

positive/tolal 

7811 11 

19/111 

511 11 

211 11 

711 11 

FLL-YFT CELL 

Percentage 

91.89% 

8.11% 

CPE 

positive/total 

38/38 

• 

B .L 

Percentage 

accumulation 

91.89% 

100% 

Percentage 

70.27% 

17.11% 

4.51% 

1 .80°/0 

6.31% 

CPE 

positive/total 

25/38 

6/38 

2/38 

1/38 

OD8 

4/38 

Percentage 

accumulation 

70.27%. 

87.39% 

91 39% 

93.69% 

100% 

Percentage 

100% 

Percentage 

accumulation 

100% 

Percentage 

65.79% 

15.79% 

5.80% 

2.6% 

0% 

10.52% 

Percentage 

accumulation 

65.79% 

81.58% 

86.84% 

89.47% 

89.47% 
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Table 3 Comparison of FMDV isolation , type Asia 1, by 

FLL-YFT cell and BHK-21 cell 

m s w m a o a i i u n i ~ ~ l a ? ~ % ~ ~ d ~ n i t a : i w ' i i ~ o u o i n ~ 0 ~ ~ 1 m u i 3  virus isolationluivaX 

BHK-21 ( ¶Jfftii iaa: flu:, 2530 ; Ferris and Donaldson,l984 ) tia:t?rna' FLL-YR olnwa 

BHK-21 %MU~%B;FLL-YFT ~ ~ o J ~ s ~ w ~ ~ ~ w u ~ I  CPE ~ ~ q l a 3 % 5 ~ ~ i n i i ~ : t w ' i i d 0 ~ i q  3 

passage 

level 

1 " 

2d 

3nl 

ih 
51h 

Negative 

. . *  9 .  

?wd~i~n;aou1q;1MwapIanniu1u 1-2 passages %~9161d:$iVi?XB~K-21 mo~wiulaya 4-5 

BHK-21 CELL 

, . "  ' d Y 

passages ?hQmsaQw.il CPE ~ U ~ ~ I ~ ' X I U I ~ ~ % R M ~ P I ~ ~  aimi~~9Q1flm7iWl:i~U9ivaa' FLL- 

FLL-YFT CELL 

u 9 ,  

nnnnaiivaa' FLL-YFT ~ a k u n ~ s m ~ a o a u w u b s ~ ~ i n t t a : i d o u I u f l ~ ~ ~ u ~ a ~ ~ ~ ~ ~ " ~ ~ i v a a  
" , *  . 

~~~-21%unis~ iun iGo laYa%muG~nis  passage luuounai 5 passages ~ ~ ~ w ~ ~ Q ~ u $ u % ~ u ? ~  

Percentage 

acc~mulation 

56% 

72% 

80% 

84% 

84% 

CPE 

positive/total 

14/25 

4/25 

2/25 

1/25 

0125 

4/25 

CPE 

positive/total 

24/25 

1/25 

Y ,  

CF iia: ELISA ~ ; l o : n i u i s o ~ a u i ~ u d s : ~ w 6 ' n ~ ~ ~ u n i s m s a ~ i u " o ~ u ~ s n % ~ ~ n a i n ~ s l ~  CF . " 
iia: ELISA i ~ l l h  

Percentage 

56% 

16% 

8% 

4% 

0% 

16% 

Percentage 

96% 

4% 

Pel 

acr 
~~~~ ~ 

96% 
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