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ABSTRACT 

R study on the duration of iamunity of duck plaque vaccine was carried out on 716 

Kaki-cambell-native ducklings. They rere devided into 18 groups, each groups had 12 ducklings. 

Group 1-18 mere challenged with 104-101 D!Dso /dose of the virulent duck plaque virus after 

they have been vaccinated with attenuated duck plaque vaccine ~,7 ,3 ,4 ,5 ,6 ,7 ,8 ,9 .10 ,11 ,12 ,13 ,  

14,15,16,17 and 18 months, respectively. Protection rate was 100.91 67,100,91.67, 83.33, 91.67 

100,91.67, 91.67,91.67,91.67,100,83.33,100,85.33,91678333 and 83.33% in group 1-18, respec- 
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TABLE 1 The r e s u l t s  of v i r u s  y i e l d ( 0 - P i g  FMO v i r u s )  which produced by suspens ion  c e l l s  

c u l t u r e  method, and t h e  r e s u l t s  of t h e  0-Pig FMO v i r u s  a f t e r  c o n c e n t r a t i o n  
-- 

Exp.No. o r l g l n a l  v i r u s  f l u i d  c o n c e n t r a t e d  v i r u s  f l u i d  
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nance medius $~i~uniTlmr~i;a 1 ~ 7 ~ l ~ ~ l l a l  21 
d r i  

i i T u ~  i s  Harves t  u a r n l n i ?  c l a r i f y  u a r ~ n u l i n  

-8C 

3.  1fl;IIu s e e d  v i r u s  f o r  p roduc t ion  

TR t c t i o n  seed  n t l u i ~ i s l :  s t o c k  U l I 1  
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A Study on the quality of Duck Plaque vaccine with 

different kinds of  stabilizer 

a 7 n m  YI7ULLR\(l u ~ n  P O U L ~ ~ Z ~  . 
Suwonne Tuusang Chai Choakoa 

ABSTRACT 

Casitone, polyvinyl pyrolidone (PVP) ; and ninxtur 

tion mere tested as stabilizers for Duck Plaque virus vaccine. 1.3s rolyvinyl pyrollaone was 

,e of casit 
. - various pi 

.. . 

polyvinyl 
"..* ---.,. , 

to be the nost appropriate stabilizer when nixed uith Duck Plaque virus vaccine at concentra- 

tion 0.15%. The final product which gave 100% protection rate in ducks showed good cake and 

had m, >tent 1.271 
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mf i~nn a 7 i a t a ~ n ~ i ~ 7  ( a ~ n i l a ~ a o ~ ) n u a ~ ~ ~ u i n t u ~ i ~ ~ n r  
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5. 111 K a r l  f i s c h e r  l t l s ~ i ~ l l 3 ~ l l ~ e ~  
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ia i im (;RI;RI~ 200 i 7 )  1Rnuaualnll;laa;fiiu 

j e 7 i i ? u d i i  7 
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d 
m i 7 i m  1 ~ a n ~ ~ a n i ~ n n a a ~ n i ~ i ~ ~ n i  r = a c i d ,  G : gas ,  nu : methyl red t e s t .  V P  - vogue-pros- 

kauer Veact iun,  t : Produce pigment. 

: 
Ila M o t i l i t y  f e r a e n t a t i o n  of  HIS Urease l n d o l e  HA VP C i t r a t e  

Glucose Sucrose Lactose Manose produced u t i l i z a t i o n  

E .  c o l i  - ( t )  AC RG AG RG t t - 

D i l u t i o n  No. of E.  c o l i  ( c f u )  No, of dea th  f lame Tota l  i n f e c t e d  

100 5.32 x 1011 x 0.2 I 
, * ,  5.32 x lOl0 x 0.2 2 L q / J  

5.32 x 109 x 0.2 o I I14 
. . 5.32 x 108 x 0.2 1 0 115 

104 5.32 x 10' x 0 . 2  I 2 515 

105 5.32 x 106 x 0.2 1 0 115 

' I  , , 

~ Dose of vaccinate Age of chicken reel  no. of vaccinated chicken Ho. of chicken after  vaccinate .' 
-- 

0 . 2 ~ 1  ( S i n g l e )  4 5 5 

0 . 2 n l  (Revac.) 4 5 5 

i 
0.611 ( S i n g l e )  4 5 5 

0 . 6 ~ 1  (Revac.)  4 5 5 

0.2al  ( S i n g l e )  8 5 5 

0.211 (Revac.)  0 5 5 

0 . 6 ~ 1  ( S i n g l e )  8 5 5 

I 
0.6ml (Revac. ) 8 5 5 

1 
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The c l a r i f i c a t i o n  o f  FMD v i r u s  by funda f i l t e r  

f o r  v a c c i n e  product ion  .-" d.. * 
r ii\ta~ti &mnul wtium' 3uaxn7w1 

Cherngchai Chuntarasni  Payont Sinsuuonkuat 

n o s l e t  and Lei(1972) repor ted  t ha t  the f i l t r a t i o n  of  FnD an t i gen  when performed v i t h  

diatonaceous e a r t h  (DE) as f i l t e r  a i ds  i s  susper ior  to c e n t r i f u g a t i o n  i n  c l a r i f y i n g  the f r esh  

v i r u s  harves t ,  as i t  y i e l ded  a c l ea re r  f i l t r a t e  i n  a shor te r  t ime w i t h  no ~ e a s u r a b l e  l oss  o f  

i n f e c t i v i t y  o r  immunogenic p rope r t i es .  

To prevent  the a l l e r g i c  a c t i o n  i n  the c a t t l e  a f t e r  vacc i na t i on  which causes from 

c e l l  debr ies  i n  the vaccine,  the Funda F i l t e r  i s  in t roduced i n t o  the process o f  the vaccine 

1 
p roduc t ion  a t  Foot and Mouth Disease Center Pakchong, Nakornratchasima, Thai land.  

The Funda F i l t e r , w h i c h  uses the DE as the f i l t e r  aids,can c l a r i f y i n g  the f r esh  v i r u s  

1 harvest  i n  a sho r t e r  t ime w i t h  no measurable l oss  of  i n  f e c t i v i t y  o r  immunogenic p roper t ies .  ' The vaccines which prepared f r o n  those c l a r i f i e d  v i r u s  a re  good q u a n t i t y  and no a l l e r g i c  

ac t i on  a f t e r  vacc ina t ion .  . - - 
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TABLE 1 The ant igen t i t e r s  o f  type 0, A and Asia I FHD v i r u s  before and a f t e r  f i l t r a t e d  

by FUNDR FILTER, the tab le  s h o w  tha t  the v i r u s  were not l o s t  by the f i l t r a t i o n  and the vac- 

f l u i d  were good vaccines u i t h  h igh potency and d i d  not ated v i r u s  

cc ina t i on .  

Before f i l t r a t i o n  A f te r  f i l t r a t i o n  

type 0 type A type Asia I type 0 type A type Asia I 

:cine prepa 

l e r g i c  a c t i  

l / m l  54.75 - 47.67 

1/11 ( l og )  7.66 7.49 

..3S ( u/ml) 2.19 1.91 

v a ~  r a t "  

A l !  .on 

Protectn r a t e  ( 8 )  

1 2. i&asr 

2.1 n l n i 7  precoat ~ h n 7 n 4  (mesh) l u  

~ ~ i a a n ' ~ o r n u i i i i n  DE a u i ~  5 n.n./h 900 'an1 ". ". * 
circulateilunii;ll:~;l ~ i i n ? n i 7  d r a i n  UlnmJ 

1 
WR DE G: form I ~ U  cake uuuuun10rnn~:nn 

I 
I a.u. 

d 
2.2 U J I R ~ O J ~ ~ B ~ W U R ' ~ U ~ ~  DE R ~ D R ~ U H O  

n:nnuiig r b n l a i ~ h n m u i u  1.5 n.n./a.u.l, . .. " 4 1 ~ z I~c . ,  1.30 dL17aa ~ a ~ o n a i ~ 4 l n l n ~ n r n 7 n a l ~ u  
- 1 :  

I ~ a ~ n ~ ~ i u ~ u ~ ~ n n i n i a u ~ a n ~  1.5 n.n./a.u.l 
m 3 

2 . 3  ~ ~ ~ U ~ ~ ~ R ; ~ J ~ ~ O J I I U R ' ~ ~ ~ D J ~ ~ ~ ~ R ' B J ~ R  
R ~ ~ U ; ~ U ~ ~ R I ; I U , M ~ D R ~ ~ ~ R ' U U ~ : I I ~ ~  0.1 n.n.la.u.1 

" A  , 
;rudaaI~iaI~~uinuae~ni~uoalnu o b-nitto i r  
~m:Ihinn'r~ni:~aaa'ann 2500 :R? uinlni7n7nr 

~ I B I R ~ ~ J ~ T D Q W U R ~ :  
' . *  

2.4 1nu~india17iaiau uar~ i~min~or  

iiarnuii ~ c d a n ~ i l a u n i ~ i u i ~ ~ i i a  

2.5 u i 1 i i a i  c l a r i f i e d  R'ln~niaaninr 
a * .  

li~IulRiauluu1nau'riRuinua:In'iI~on in; o 

x x X 

WON NOH NON 

00.0 100.0 100.0 

-- ... . 
Tn-n7r;n ui~n?min~aounanini~au~aIu 

2.6 n 7 i l i u  2.1-2.5 i n u d I i h i f . r ~ w n  

ua:liilinn\n; A IR-M:;~ ua:\n; Asia 1 18- 

n~:;o n iua l iu  

2.7 mn i~nnanr i? l inaa  2.1-2.6 i n  2 

854 ~ i l u l k ~ a n i i ~  7 i ~ ~ ' u i n i i i ~ ~ &  lcdnnlni? 

a~uuadolu 

~inniqnRananlnr v i r u s  f l u i d  l n n l i  

1ninrniornul i iu7inoi i  ni7n7n.raiui.mn'10~1R'7111 

1i1 (\7ia11soo 'an7 1 ina in~oru i :u in  45 u i i  

ulr v i r u s  f l u i d  ~n7nrl;il:1aaeo7~~17~1lnnin 

~aai; I~aus~un~ni .mRanuniu iu in \~ ia l~n ia '  con- 

plement f i x a t i o n  tes t ,  plaque assay method 

aa: S ing le  Rad ia l  I ~ r n o d i f f u s i o n ( S R 1 0 )  11i1 

u ~ i n ~ i i 1 7 i a i o u n i ~ n i m  u a : l i ~ a n ~ m i l n i o r l i ~ n  

~~iarn.m~nuh~ul :~~ 'd] l iu~ndirn 'u  , ,  ~ u ~ n h i a ~ ~ n  
uinua:~ti i~ion ~ r l da~mn lu l i ~ . r - .~ i i ~n i i n '~n~R '~n  

1niarn7nauR'i (Table 1) 
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n-17~17- ~liuuam7iu%iuhmnn~7mum~;iw7'1~n r nmmn r ;in 

Haemophilus paragallinarum (Infectious coryza) 7ultild 
The Value of oil adjuvant and Alhydrogel vaccine in the 

control of Haemophilus paragallinarum infection 

(Infectious coryza) in eggs production birds 
m., d ~~k~tii no~aGrn71 a r  Lgn L ~ ~ W W U W W ~ Z  

Kaonanee longs fiat Chalek Sereephanpanich 

unGmtin 
..S" w .  8 

r n ~ u ~ i ~ a u u a ~ n u ~ ~ u ~ i f l ~ ~ f l n ~ u ~ n ~ i ~ ~ ~ ~ ~  oil adjuvant bacterin ( l i d  1-111) ua: alhydrogel 
,.* . 8 

bacterin IV) ~ u ~ i u n i ? u ~ : l ~ u u a ? u l n k u u n a u  7 ~ H U R  3 ndu pluiu sso R*i ~ ~ n n a u f  1 ujr l lu  4 
, .  . , , i '. . '.. :. 

n v  7 a: 25 ii naun 2 n u u + ~ n u ~ ~ n i i u  iiiunaun 3 u I n1.l so ~i R ~ U R D  . , 
, m  m . .  . * . i ' :i i 

naun I O R l R l U l H a  I, 11, 111 Ua: IV 2 Ria7 8: 0 . 5  Ua. fl;.l!ll~l~0011 9 ~ U ~ R H  RlJn 2 IUJ 
' 4  

Bltl IS ~ U R ~ H  
, m  m s m  t A 

naun 2 P R ~ R B U  I RTJ I ua. luooin 13 

n6uC J i iuniunucu (control) 1"5~o:1,1an lrihmua3:nn challenge i i n i i a  H. Paragalli- 
t ' ' 'A 

narua seroiype R 2 R7.l 7 umrinuaonlil:amn 20 RwnilngIunain 33 ; ~ I I R ~ H ~  
11) . 

R'IU'I nllh alhydrogel bacterin u'u 'iRlr~nR' ". , . . i .  
n i t \ ~ n ~ l ~ n i ~ f l f l ~ n ( l n f e c t i o u s  Coryza) ~ : ? ~ R ~ ~ ~ ~ u T ~ R ~ ~ ~ : B : ~ * u u ~ : ~ ~ I  3-4 IRBU U R L U O I ~  ., b . "  :. . 

? u u ~ l ~ l ~ ~ ~ u a i ~ ~ ~ l ~ l a a ~ a ~ ~ ~ u ~ ~ u i ~ u i n  I.IIUUU~- nif;isuiidauuodiiu~iRuiuuauRuaui'~u'u(oi adju- 
I 
1 niin;plao~nRaix;l~~unitifn.llriinv~iliRm.raqlie "ant baclerrin) u~in0ii l ; ;Riiu+1'1~1iuiunii 

d 4 . .. 
mrlu13in~uuoni+uin ~ i ~ - n n ~ a o n u ~ i i u . r u u . ~ ~  ua: 2-3 lh (11) 

.* .* 
1 I : U ~ R J ~ ~  7 1~ Haemophilus paragillinarul n i ~ i ~ n ; r n ~ m : a ~ d ~ ~ o l i ~ n u u a a o r n i ~ l ~  

Serotype i~ i e i u  2 I ! i R ~ U l d i ' i O  I~IR oil adjuvant Ua:dtR 

\R*ini~;isuini~ui~uu~;1iu (bacterin) Rlhydorgel bacterin i ~ r n ~ u ~ : ~ i u u a a a ~ n i ~ n n  .: . i . - .  i 
inJh~tiliU egged propagated bacterin(8) ~ J ~ ~ ~ ? U ~ ~ ~ R . ~ ~ R ~ ~ ~ P R ~ R ~ U I U O J ~ I ]  , 9 ,,* h R 1 ;  l ln l :  

. . S i ~ i i u i I ~ ~ 1 R ' \ i t i i n  i a u i ~ i i n i r n i u u v  I t  broth i q o i n  39 i u ~ i ) ; d r ? u n i ~ j i n w n ~ a ~ ~ ~ i ~ i i ~ ~ u ? u R ' i u  
. S . "  - 8  * . 1 propagatid bacterin (2.3,4,5,6,9) hh71~16; 1. n i l 9 ~ l ~ 1 ~ ~ i n u ~ 1 ~ ~ a : l i a i n ~ i 1 n ~ ~ : u  

I u .  8 

I nna~~1'1 u a d a ~ i i r ~ u ~ ~ ~ d i r n u ~ ~ o ~ u  
. v .  . 2 . 2 . .  

' nn~~u~iu?nd lu~ i3 :1~um' l l~bro th  Pro- 2. u a ~ i l ~ ~ i l n u i f l a u  Uii:nllJRld~WYnUflJ 

nuua 

i n  J ;k 

" P ,.a 

ated bacterin (I) ~nnuo~nuhcu U R n U l l H  R~inao~Iriaa:oan\d 
s. . 

1nil~iuunn1uauu Oil adjuvant bacttrin ;R 3. uadnni~isuiR'iu sexual ~aturity 
dm . .. . . .. >* . . e 

I ~ R  ~ J I H R ~ ~ u ~ u T ~ ~ ~ R ~ ~ ~ ~ u A ~ ~ u ~ u R ~ u ( ~ , I O ,  ~ a ~ ~ J ~ n ~ ~ R ~ u m l a R ~ ~ ~ u  la: challenge R'ia 
- 

. . t o  4 . 0 .  d 

I ~ U ~ ~ ~ ~ W ~ R ~ U ~ : U ~ R ~ ~ R ~ U H . ~ ~ ~ ~  nnqi8 in i1  n ~ u u u i ~ i  2 RutruaRaInnn u i n i n ~  ualiajn 
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~ ~ u L L ~ z ~ ~ I ' I &  .a 

" a  . . 
~ ~ ~ ~ I ~ ~ R ~ D J ~ ~ B I H U R ~ ~ J I U U I R ~ B J ~ ~ I J ~ R ' O . )  

Ii DE 15ui in~rsI1i i l7~~;inua:1i i  I ~ D B U L U  a i u i l n  

n l r ~ l i v ~ 1 i 7  l ~ a l i n ~ 1 i 1 ~ ; a a q m ~ n 1 u l u ~ : u i i ~ n ~ ~  
nlas (no measurable loss of infertivity or 

k ; 
immunogenic properties)(l) ~ ~ n 3 l ~ ~ ~ l U o ~ l l l ; a  

a & a 

~ n ~ o ~ 1 ~ l u l R ~ n u l u u i R ~ u 7 ~ R u ~ n u a r ~ i ~ l & n u ~ ~ u ~ I u  
. , m a  , a  " ~ R ~ ~ u u ~ : ~ ~ ~ ~ ~ w u o J ~ ~ ~ u ~ u ~ ~ ~ ~ ~ ~ u u ~ R U ~ ~ R ~ R ' ~ ~ U ~ :  
r l r  a . . a  " 

l ~ n ~ l ; i ~ ; I ~ a i ~ n . r u ; i l u a ~ ~ ~ a ~ ~ i n m . r ~ ~ - r ~ a u u n  . * a 

~ s u u ~ i a ~ u i ~ n a ~ u l i i i n i t l j  DE n7n~ l i ;a  
e w s  

i ~ R u i n u a : I i i I ~ a n  iouu;1uIR;nuIuulRauRiuii1at 

1. noslet, U., Lei, J.C., 1972. Chloroform 

treatment and clarification by fil- 

tration of foot and Houlth Disease 

virus suspensions, R survey of pre- 

liminary experiences. Bul. off. 

int. Epiz. 7 7  (7-8). pp 1303-1314. 

2 .  MaKaraSen, P. and Sinsuwonkwat, P. 1996. 

Vaccine and Vaccine Production. The 

Report of Third Country Training 

Programme on Foot and Nouth Disease 

Control, Bangkok. 259 p. 

3. Wiblin, C.N., 1985,Pyrogenicity and Car- 

cinogenicity Tests, pp.321-354. In 

R.E. Spier and J.B.Griffiths ( 6  

Animal cell Biotechnology, V c  

noslet ua: ~ e i  (1972) a l u ~ ~ n ~ : u ~ u i u ~ : ~ n d l i ~ u  Academic Press, United Kingdom. 
r l :  1 ! 

1 ~ a s n ~ ~ ~ ~ ~ ~ 1 ~ 6 ~ n ~ l ~ u l n ~ a r 1 i 1 l ~ 0 ~  ulnaas UR? 
" I 1  ,' rn 

1 l d ~ I I l  1 ~ 1 ~ ~ 1 1 2 1 1 1 ~  . "  r * .  * '  ' 
~ ~ ~ u n ~ n u n i ~ u ~ i ~ a u l ~ a ~ i  ~ u n l l ~ u i n u a t  

~ i i i i o n  uindos ~~7na iu i~~s~1 iu i ;u ;1~3 in ;3u ia  
..a 

i d u  ~ r l i n ~ n i ~ a a ~ ~ ~ a u ' i ~ ~ ~ i n u a r ~ ~ i ~ ' u a t l  T ~ n n i ?  " . "  
n ; r s h i a ~ ~ ~ u i n u a t 1 n i 1 ~ i l n ~ 7 ~ 1  R~OJ~'IOJIUR'~ i i n  

I. . L 

u n n n i n ~ a a ~ n o n ~ i n  virus fluid ~ B U U ~ \ U ~ J ~ ~ ~ I U U ~ R  

iudalu 
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Haemophilus paragallinarum ( Infect ious coryza) Tu%iIzi 
The Value of o i l  adjuvant and Alhydrogel vaccine i n  the 

control of Haernophilus paragallinarurn in fect ion  

( Infectious coryza) i n  eggs production birds 
" - -& , - 

LlMUN nil J~;WI~ u z 1 Gfl L ilTWUC!WUUZ 

Kaonanee Kongs aak Chalek Sereephanpanich 

unZintin 
. b e " .  ,.. 0 

n l 7 P ~ l R a ~ ~ a J n ~ ' l 7 ~ ~ 7 ~ ~ ~ ~ 0 ~ ~ l f l ~ d ~ ~ 8 l d T R s l j  oil adjuvant bacterin ( ~ i i a  1-111) UR: alhydrogel 
, d r  . 

bacterin (?;a IV) iuliuni~u7r1iuualulnn3RIuunriu 7 hmuR s n i u  n u l u  250 il ~ R n n i u i  1 UUJI~U 4 
, .  . , , d '. .. '* :. 

n l r  7 a: 25 i t  naan 2 n u u . r ~ / u ~ i n ~ n u  iitunaun 3 u  I n7r 50 ~1 RJuRa . , 
0. -.- b ' k d  

naun I intaauwa I ,  11, 111 ua: IV 2 4 4 7  a: 0.5 ua. ~i~u7n1;aoin 9 ;U~RH ~ 7 4 m  2 I ~ O  

0111 1s iillR;; 
, a  

naui 2 JRiRau 1 R1:j  1 ua. I i omt l  13 i u ~ i H (  

n6uC 3 ~ I ~ U ~ ~ U R ~ U R U  (control) IU~RB:I~IPI 1fl:J~uRI:nn challenge h n i a o  H.  Paragalli- . , r :.: ' 2  
1 seroiype R 2 R ~ J  7 u7ninuonnIil:nma 20 a ' u ~ i n  R7JnaoJlaaaiH 13 i u ~ i H (  

11) 

WVU7 n 7 7 k  alhydrogel bacterin UU IRIU~R' .. , 8 . .  

n i ~ ~ i n I ~ ~ n ~ ~ ~ ~ ~ o ( r n t e c t i o u s  Coryza) 3 : 1 ~ R 1 7 ~ ~ ; ~ ~ 7 ~ l i 7 : n : ~ u ~ 7 : u i m  3-4 i i a u  URIUOU ... . :. 1 ~ ~ ~ J l ~ l i l ~ ~ a i l ~ ~ ~ ~ l d ~ ~ ~ 4 l ~ ~ l . l ~ i ~ ~ f l  i r l i u i i g -  n1.rlmu~~dauunJnul7RuIuufiiRuaui'1iu(oil adjv- 
> .  

vant bacterrin) ~ 1 i f l ~ ~ i ~ h 1 i ~ ~ ~ ~ 7 ~ 1 R ' ~ 1 ~ n ~ i  
J 

~ . r s i ~ i u u s d i r u i n  1iR.nn~:ok;Rxnuu.r ua: 2-5 iii (11) 
. w  .. 

7 : ~ 1 ~ 0 d i l  'l l u  Haeaophilus paragallinaru~ n i ~ i ~ a ~ u ~ ~ u ~ : a ~ d ~ ~ o l H ' ~ ~ i u u a ~ ~ ~ n i ~ l ~ '  

Serotype A ~R;U 2 U i t R ~ U i i i i ' ~ ~ ~  U ~ R  oil adjuvant ue:d~R 

\ ~ ; ~ ~ ~ ~ R u ~ ~ I ~ u R R u u ~ ~ ~ ; u  (bacterin) Rlhydorgel bacterin i 4 r n ~ u i : l i u u a a i ~ ~ n i ~ n ~  
. i . * .  i 

I ior iu17R:l iu egged propagated bacterin(8) a n ~ n l ~ u ~ i ~ ~ u ~ ~ . r u ~ ~ ~ ~ d u ~ u n o l n  , 9 * s  ~uR?; 3un1: 

. . . \ i ~ t 7 ~ i u ~ ~ ~ l i 1 i i i n  dou71iini'1u;uu7~ I (  broth h o i n  39 j u ~ ~ ~ ~ ~ h n i ' l i n 8 7 n ~ a o ~ ~ i ~ i i ~ t u 1 ~ ~ ' 1 ~  
. . , m u  - 8  . 

propagatid bacterin (2,3,4,5,.4,9) i J+b f l l i ;  1. ~ ~ ~ ~ R ~ R I u R ~ ~ ~ u ~ R u ~ : I ~ R ~ ~ R ~ J ~ u ~ : ~  
b .  

WOXUR'I~ u a d a ~ ~ i r r i I ~ ~ d i r n u n ~ n l u  
...m 

* .  . ..... 
7 l t l ~ 1 ~ ~ 1 ~ ? ~ ~ ~ ~ 1 3 : 1 ~ ~ ~ 1 7 ~ ~ b r 0 t h  Pro- 2. UBIiIJnllBRlRIU U~:nl7JRlUBNUHURO ." b 

pagatated bacterin (7) I n o u o J n u h i  ud i in ia  i iminan~l iaucoanId 
m. . 

n u u a n i . r ? i u u ~ ~ i u d u ~  Oil adjuvant bacttrin ;R 3. ~ ~ d ~ ~ i l ~ ~ ~ l ~ l ~  Sexual naturity .. . . . m  ..b . . * 
iiogiu17~ iJ1iRiiis17fi~iniiuunn7uuuRdu(a,1o, IiI4fJlln~lR7Unl7OR7Rd~ ua: challenge i t n  
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anlln7 packed cell volume h<hiiioLInil 

an~i~~slua~:ini:i~o'~:n:~iai 18 b l u r  

6.5 

~ l a r m 7 ~ 7 1 '  l juvant tla4 oil ac 

11(OH)3 gel 

ited i l t l  0. 2 5 %  formal 

.. . 
la: alhydrogel H. paragalllnarum 1Mu 

I, U;R oil adjuvant 
a * " " i - 2  

1 ~ n l i u u ~ n ~ u n i ~ ~ e u ~ ~ n ~ i ~ a i r ~ u  nulea 

;afl 108 cfu/ml inactivated i 7 8  0.25% 

,,,..,,n'ulu 24 ~i~u~ndonmnt iar  I I ui;7uauiu non- 

tanide emulsion i;lnn:~uuamfliIouflIa'si~ 
. . * ' I  

and enulsion ~ l u u i ~ ~ ~ i u a n r n n r u a ~ d I n a n  
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i n  ulu 
. d m  
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Z. :R ; R ~ J  1 a1 S/C 1ia1"ain I J  

h R 1 ) ;  

n.' 
lili 250 ii l i n r n t i n R ~ J I f l n i a o J u r i ~ i  
* .  , m  

mniRRRAa; ~a:fl171~liW~lbI Hycaplasaa 

s.,,,,cpticm!:! IUUJ . " , !  s 4 u u  
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~a~un.~:nraanla 
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'. . "' 
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u . .. 
m n  33 iuni; l~nanlnnns H. paragallinarum 

10; crulm~ awn 0.5 11 1uuda:h 

r. n i 7 i1  ~n.-ha 

1. R ~ i 1 R ~ a n i w ~ R n i ~ l u a o r l i  P:IU~IT$ 
. a ,  I, 

..# 

~n~nunuurln'n~anrnn 7 n ~ r r i a u n i i ~ m i ~ t u  
- L . .  ... 
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oil adjuvant h i ~ l t u i n  20% 1tuau8uUl:Uia 2 
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" 
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L. 

- i ~ ~ n ~ o i n i ~ n n r l i f i ~ u r n n  7 iuInnai7 
1 1  

lauo 
i *  * 
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- i ~ I A R n i m a n l i ~ r i u R i  ~ a ' r ~ i n r n ~ j n  
. u .  ' ;*. :  
~unuiuaain 20 ua: 33 i u ~ i m l ~ a ~ l u u u n n ~ r u d a i -  
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70 
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n n a i i n i ~ n n n l i  n i ~ n n l ~ u u n n a n  

"b . 
6 a u ~ i d  Iin\dlRfu\~nui1Wui~ln~~nlil~"ui. 

. L *  . 
l l i u  , R D U ~ I ~ ~ U ~ ~ ~ ~ R ~ R ~ I U  - R J R l ' n . J i  4 
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~ m t l o r h r k r ~ i n  
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I U l U  
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H U ~ ~ R ~ I R ; B U  BEI ~ar~~uIuani~:aanniua:i :n~ 
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n ~ i u ~ i u i u  0.011% I u n ~ i l i  fresh BEI O;Ii BEI 

l u u i a n ~ n i l  inactivate 1% 11% 
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~H' laa&in 14a~1in Toxic aa4 BE1 i rEulum7 

inactivate l l i i l h n  BE1 1 ~ ~ f l i ~ i : ~ : l 7 i l l ~ ~ l ~ ~ ~  
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l u n u u a ~ 1 ~ a u  k m n m ~ ~ ; n u  BEI uha:uin 7 

uatl iul i luaasn; 4 0 ~ .  1;inieIu I l i n u  TRB~I; 
' J  

R B ~ U ~ ~ R J I ~ U  a~l:diui~nui:ni~11aiua:di1iiin 
..m* , . ,, " .r 
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Table 1 Preparation of BE1 

Two percent of BEA' in O.2N NaOH 
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React at 37%. for I hrs. 
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L---\ Keep at 37%. I aonth 
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an i n a c t i v a  

: Binary el 

n t  f o r  foc ~t and mouth 

2-3 t imes 

:1 bu!ler ( 

~ i l u i e  by 0 . 0 1 ~  l i sease  v i r  :s a p p l i c a t i o n  

I r i s - H (  pH 7 .6)  o r  vacc ine  ~ . R r c h .  V i r o l .  
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1unt 

dilution No, of Bor.(cfu/al) 

pathogencl 

ath Se 
- 
tal 

, 10-7 3.8 x 10' 3 7/10 
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R 7 7 7 \ r i  4 Potency test of the vaccine intranasal challenge in mice 

jay 

llenge 
I , , , A  

nethod 

L 
MU 3 RTJ '1:11:11aiiGiu I i u n i  11i41lni 2 id- i 

" 9 ;  
R:H( challenge h11 2.5~102 cfu/b l .  i n  I ;u- ~lnuani1b\aonunnlR'17nan'1i7n 1un:- 

d 
~&iasl;r suab nasal cavity I W O R U ~ ~ ~ I ~ ~ I  I ~ R ~ A B ; R  challenge ~ U H U  mice ui:anli~iiuml .' . r . . ' .  ' i r* 

bacterial shred D ~ I U  nasal cavity n l a I i  u i i  a ~ ~ ~ a u n u a a ~ i n r i i r u ~ : ~ n ~  n i n o i 1 a n ~ n I n ~ u ~ 7 i u  
- " * e m .  : " d  .' 

nuinuninuiuaRmuR; , ,  u.nnoi~f iRnln7RaunI~aI i r  ; i u 1 ~ n i ~ i u 1 : u a ~ ~ i a 1 i n T l ~ u 1 ~  ar1uuuu1niri1:;1n 
. * .  " . *  . 

lo in7 ? : h i  bacterial shred'?U nasal cavity ;im~ueR1R8uIim~o~unl~1un& D U I U U T R ~ ~ S ~ U  
;us.;. : r  : .... 

tan ~ ~ ? u H u ~ ~ H ~ R ~ u ~ u D ~ ~ . I ~ ~  100 ~ii ?:au;i; I ~ U R U  1won:~b1~~~'1idi~u~:1ndhn~~1~aai~a~ b 

, .  m 

bacterial'shred o n 1 n u ~ ~ r a a r 1 5 u ? u ~ r n u ~  a w l u  i~niioriuh~idolu 
~ R R ~ U R U ~ I : ~  bacterial shred ad 100%' 
9 ,  

Immunized xIO I - 2wks. 2.5~107 

kling nice 

7 days afl 

challenge 

-- 

in the nasal 
..A 
l an  2 cavity 7 I 

after cha: 

lwks. 2uks. 2.5~101 

Control 2.5~102 
-- 

Group 

vaccine 

Imsunizati~ 

--- 
Judgement 

Method Result 

iurvivors/total 

Challenge 

Interval Dilution Time ~ o s e l  Frequency Dose 
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unkdn 
n i l l i a u  Atrophic rhinitis uoui~au (AR nnui~nu) I:oni~n~nanu11Rln~a1uninIau1uan~ 

'. 
Inani~oanlin Bordetella bronchiseptica 1 i n a n l ~ ~ a n a n i n i l a n ~ 1 1 ~ 3 i n  ~ ~ ~ ~ R U R I U J U  (N; strain nln 

'. i .. 
local strain) ~ ~ l ~ ? u l l N l : ~ 7 :  subculture lUn4 20 passage 1 ~ 0 1 ~ 1 ~  Phase I organisn 1~ Bordet 
gengou blood agar U ~ ~ U ' I ~ U  inactivated ~ 7 8 H 0 ; 1 7 ~ ~ ~ ~ :  Thimerosal ~ U i f l 1 7 ~ 1 ~  0.1 W/V Ua: 0.01 W/V ,." , 

R~UB'I~U huuaaiial i i ;  roc. uiu I iiunln' u ~ n i n r u a ~ 1 ~ o ~ i r a ~ u 1 a R ' ~ n  PBS pn 7.8 u i~u l l un '~~ ;u~u  50 . , " .  
Inluallnu Thinerosal I;;R1i1iuniaann'iuIn'1R' 0.01 W/V u h u l n l  plate agglutinating test iu i iuanl  

i I '* " I .  

;]~'ornilnliluua u ~ : ~ ~ ~ a u ~ m l i l u u n l u h  inactivated /;la~o;nh! U ~ ~ U ~ U ~ R ~ ~ ~ ~ ~ ~ U ~ ~ U ~ ~ ~ J ! : I ~ U ~ I U  

RlU- 
A Y 

lUoJllnld0 Bordetella bronchisepti- 
ca ~ h a i  I ~ R ? H ' I ~ R T ~ R ~ ~ ' I J I U ~ ~ ~ I ~ Y ~ I I ~ ~ ' ~  anllu 

b t * 4 .', . " , 
l a R ~ i n i . r ~ i u r n i i r n u i u i ~  RfiRnl.rnulRnn7Jt;RI;i 

n ' . ru i r9 .1Rt~ : l in l ln 'an~ i1n i i~ l in i~~ ina  ud3:nllH' . '. 8 
, * * 

~ ~ 1 ~ 1 1 ~ ~ 1 ~ 0 0 ~ ~ ~  lini3:I;i\uniainin~r~Unn'11i 

n.r:~n'Tw.ra~m'Ii~lo an~min'l3lianin nl'l i i i irnis 

iau;o iinlik13iig16u1Ri?lnn ani;iiul~63:uana 

n i n i l l ~ a n i n l i  1 I ~ U  kn;nu;:uin 60 i l an iu  
. ' & : "  

u ; ~ t l ~ ~ ~ d P i U ; ~  I 1R.n~ I jSnunn~~~auun~uin dm1 

lH'~ul inJnini tua:u'~aaiu  n l l i i i t n i ~ a q ~ i a n i r  

nu" L ,  

natic 

1iuu1 

~ u ~ w ~ i ~ ~ ~ u ~ d i a u i n  
: .* 

~ ~ ~ ~ R ~ ~ ~ I R ; B U U D U ~ ~ U U U  ~ianu~:aaR(Iu 

ta i i im.~ ~ ~ i a u u n u i  lau ii1:liliuai;luni'1~'11i 
~n~n~~~un;n~au?uan.~ plate aggluti- 

'. I. 
In test nuaiuanti;inrni'~n~i~ua (5, 6) i u  
nni~luni.rii~~aI~~~inui:Itre;?uni.rnii~~o~ 

n ' u ~ a : n i i ~ 1 ~ R % l n ' i ~ n a a n ~ n l ~ ' n ~ ~ 1 ~  3 i n u ~ ; m l ~ l i i u  I I 

I:olu~l: Inulna 

aun-lNIuatigni-l 
' : 

I. I U D  Bordetella bronchiseptica NP 

strain Phase I organisn 

2. Bordet-gengou blood agar plate ". a. 

I R ~ H ~ I ~ R R ~ U R D  

Potato extract 250 gn. 

Tab vater SO0 gm. 

NaCl 9 gn. 

u~w~uuhninaln'~na'ni~uIa soo 11. pn 

7.0 u i l u l  Potato extract SO0 11. U I U  

Rgar 100 go. 

Proteose peptone 20 gn. 

Glycerol 20 cc. 

Tab water [cold) 
. L. 

1500 cc. 

usiiiu~lu~uu~~rrnaanaanar so CC. u l  

~ ~ l d a n i u ~ u R i i U ~ u i  ISSOC. U ~ U  10 u i i  I I ~ ~ J I ~  

I i iaann i  so-6o.c. ~ i u  blood (horse) n i l  
' ' . " I .  

a4 plate l n ~ \ i l l l ~ ~  blood agar gengou plate 

3. Culture 
: 

3.1 Preliminary culturelNl:iUnNP 

strain i l u  Bordet-gengou blood agar plate 
: 

37oc.uiu 2 i u  ~ inn~ennain  3 colony :Einan: 

lauphase I organisn(Capsu1e i;aunuiai?~aun) 
m i  

1~1ni: lu Bordet-gengou agar slant 1nl:RDn 
: : ... 

3 7 0 ~ .  uiu 2 i u  ua:~~~~anu~enulnuanna:anr 
Phase I organisa ~ ~ ~ ~ ~ i l ~ ~ ~ i ~ 3 : ~ l ~ l l ~  agglu- 

tinate I L R I ~ ~ R I I R J I ~ R ~ ~ ~ R ~ ~ ~ ~ ~ ~ O J ~ ~ ~ U ~ ~ ' ~ ~ ~ : ~ :  



58 J.  Vet. B io l .  Vol.1 No.1 

: .. 
nauua:lii f l a g e l l a  l # n h l ~  I x lO lo  c f u l ~ l .  Inu? i  standard Tubi- 

: i 
Seed cu l tu re  u~~~oII~I~:~uRDu )be ~ i l l i u  T h i ~ e r o s a l  f i n a l  con- 

2 
l l n u i  Bordet-gengou's blood agar i; R I ~ U  0.01 W/Vt o&us~~~u~;.(u~DJ>II 

37OC. 

d i t y  t1 

t r a t i o ~  

uiu 2 i u  

3.3 . . . . . . . . . .1.. 
r re  ara iu  r 

" 
~eed cu l -  * * 

Semisynthetic agar containing charcc 

nnuhir 

amino ac id  00.0 gm. 

,"""I 2.5 g1. 

KHzPO4 0.5 gn. 

ngclz 0.4 ga. 

4. Usage of antigen 

4.1 Test tube agg lu t ina t io  

I ~ D ~ ~ J u o u ~ ~ ~ U ~ I R ; ~ ~ U I R ' ~ ~ U  PBS 50 t i l l ;  
, i r  

h a i ~ n u n r u . n l  o . s r l . u a n ~ u  0.5 al.ao 
u * 

a.". .. 
~ s u ~ a d i l n ~ a i n u  u~nrli ' ; 370c.uiu 2 $11 . . 
.~*'~"~;~l;lu 2-soc.ulu 12 ai ,TIIJU~~U-I~ 

4.2 Rapid agglut inat ion te 
a" rn ". 

u n u r l u l ~ t ~ a ~ i r  0.03 n l .  u a r n n ~ i  
" "  b 

u a l a ; ~ u l ~ ~ a i n u  l i n ~ a l a R ( l u u i ~ 1 7 ~  
s .  : 
n ~ n ~ a u l u  I uiii!oii l i iuuann iii 

n test  

i u S i i u  

Soluble s tarc l  

Poly peptone 

Yeast ext ract  

Cat11 

1.5 g1. 

5.0 gn. 

2.0 gn. 

1.0 go. R gra- 
' I  
RnaU I Cystine so' l u t i o n  2.5 gm. nules ! 

0.5% CusOc so lu t ion  1.0 a l .  

&gar 15.0 go. 

Pur i f i es  wate~ 100.0 01. 

Charcoal 5.0 g ~ .  

7.2 

15 u i iua ' l  

u7 p la te  n streak i ~ l u S \ ~ l m : n  37oC.UlU 2 ;U . :i 
3.4 Harvesting l n U l l n ~ l I r I t l ~ ~ ~ n  

3.3 =IRU% suspened IU PBS U;U pH 7.0 

/n\uinl;aR 

g r a k  (U Bordet 

wa 
R l T .  ".. A ., 11RllI1nU Bordetel la ! 

: : : 
phase a o ~ u 0 ~ u a u o d ~ u i V i 7 5  ~ii:~nal:u~U 

8 8 

st ra in  

agglut inate a n t i  K Ya: a n t i  0 serum 

: Bor.Hl6-2 I ;111I~I~ lRl ] lU17n1nl iU NIR . :i 
::Bar .NPI ~uu!aonuunl~~inanlnl 

*:*Bar .NP2 

n yu* 
.! 

naui I 
! i 

naun 2 

Pur i t y  t~ 
L . ,  

1ia;uuaa11~1. of colony -7 Apperance of 

est u71i 

gengc ar R~~I~OUR&R;J ".." 
n i i l i u a i i ; R i  u x n i l n 7 1 ~ 1 a u a u  

b 

u ' l l h i  Harvested iiu:uluiiu lh inerosal  UR: For- 

n a l i n  ? u ~ R l l i i l ~  0.01 W / V I  Ua: 1.1 'u/v% U ~ I  

irli'; PC. u ~ u  I iuRi;I:s inact ivate u i i n loa  

~IB~'I~UU gauze 3 R ~ J  1 iu i iu lau11;rn i r i iu  PBS 
L " .. 

uiu p~ IiIi 7.0 ~ u n l : n r I ~ ~ ~ a I n l ~ ~ ~ i u ~ i u i u a a r  

Strain 

frob 

pig 

: 

t:  

tu blood ag 

Phaselll aft 

t i :  t t 

Co~position 

Llonal - - 
er sub- 

culture i n  blccd agar 

t  

t  

Phase III 

t t t  

t t t  

t t  

t t  
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~ 7 1 7 4  2 ni fn f iaau  TUI l a t i on  t e s t  

-- 
Pig  se T i t e r  i n  

- 
Tube agglu 

;U Rapid a( 

Rapid agg 

In t e s t  

1 7 1  

ttt 

tt 

t i n a t i o n  t e s t  Resu l t  o f  l u t i n a t i o n  t e s t  

Sec. 30-60 Sec. 

.- 

2 . .  a" , . "  
chisept ica  NP.  s t r a i n  ~ U n n ~ i l l n a ' n f l i l m n U R 1 -  u a u i l n u t l I f l T n u ~ u ~ n i  7 Ud I H R ~ R l d P i l  ;flRlLIWfl~Ui 

t 

t 

tt 

tt 

tt 

tt 

-. t -  

.s. 

u j u h  a i~ i .m~~: lRinui iuuaui Inu~i inRaauniunui  aunI"amnierlauuau~Iuu1;;iu7 a%ium~naaau  
" a  , m 

, !. 
m ,  . " 

u a ~ l u i i u a a ~ a n ~ I ~ ~ u u i l n i ~ ~  I i i i ~ : ~ n ~ a a u l ~ e i ~  u n u ~ t s u n ~ i ~ a o u a i ~ : l i ~ ~ ~ ~ u u u a ~ a n i ~ : ~ ~ n . r ~ ~ n ~ ~ u  w . . " "  
Tube !gglut;nation testn;a~apid p l a t e  agglu- RanR l l a l  ~ ~ ~ ~ u ~ u ~ u ~ I ~ u ~ ~ ~ u u ? ~ I I ~ ~ u ~ ~ ~ ~ ~ ~ R ~ o u  

d t , 
t i n a t i o n  t e s t  a ~ ~ r ~ ~ u u ~ : T n a u o n i ~ w n l u n i ~ i i ~ -  dau l i u i uau  

12 tt t t t t - 

I 3  ttt tt t t- tt t + +  

14 t - t 

15 tt tt t 

16 tt tt t ttt 

ttt ttt ttt tt t - ,,, , , ,  

ttt ttt ttt tt tt t 

tt tt tt tt 1- t t 

---- 

t- 

t- 

tt 

t 

tt 

tt t- 

- 
- 

t- 

t- 

t- 

t 

I 

I 

t 

t t 

ttt 
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n-17 L wizraaa BHKZI c13 LLUG~ LLIU& raaG6a 1-n; ., 'A-u o 

& n h n l  L W ~ ~ L ~ G ~ J  L'IIRRMUUY ~aam 5% .- m. 

r ~ a n i ~ u ~ n 7 ~ ~ a r r a z ~ m w ~ ~ r n J ~ n L L a z  rk L&LI 

The B H K z I C I ~  Suspens ion  cells  c u l t u r e  i n  the  medi 

c o n t a i n s  5% PEG t r e a t e d  ser 

f o r  MFD v i r u s  and v a c c i n e  proc 
4.. , 

-.-.rum' ~ u a 7 4 n 7 m  

Payont Sinsuwonkwat 

- L U U D  

and Chern~  

ABSTRACT 

The purposes  of t h e s e  experiments  a r e  t o  decrease  t h e  amount of serum i n  the  medium 

(normally uses  10% PEG t r e a t e d  serum),  by t h e  c e l l s  d o n ' t  change the  c h a r c a t e r ,  and can pro-  

duces high y i e l d  of FMD v i r u s  and good q u a n t i t y  of FMD v a c c i n e  f r o r  these  c e l l s .  

The B H K Z I C I S  suspens ion  c e l l s  c u l t u r e  i n  the  a e d i u n  c o n t a i n s  5% PEG t r e a t e d  serum, 

( s t a r t e d  from t h e  c e l l s  which c u l t u r e  i n  t h e  medium c o n t a i n s  IOIPEG t r e a t e d  serum and s tocked  

i n  -80°C. ) , cu l tu re  i n  the  30 l i t r e  fe rmentor  3 days f o r 1  passage ,by  c o n t r o l l e d  the  pH 7 . 2  and 

temperature 37oC. The c e l l s  were s u b c u l t u r e d  i n  t h e  mediua c o n t a i n s  58 PEG t r e a t e d  serum s t e p  

by s t e p  u n t i l  the  7 t Q a s s a g e e ,  t h e  c e l l s  were i n n o c u l a t e d  by type 0 c a t t l e  ( O B K K )  FMD v i r u s  

(by c e l l  sed imenta t ion  method). Then t h e  i n n o c u l a t e d  c e l l s  were c u l t u r e d  i n  t h e  medium con- 

t a i n s  1% PEG t r e a t e d  serum pH 7 . 4 ,  t empera tu re  37oC. Uhen 18  hours ,  (CPE 8 0 - l o o % ) ,  t h e  v i r u s  

was harves ted  and p repared  FUD vacc ine .  These j were rep1 d con- 

c l u s s i o n .  

n t a i n s  

D vac- 

The r e s u l t s  shown t h a t  t h e  B H K z ~ C l ~ s u s p e n s i o n  C I  

5% PEG t r e a t e d  , 1 can orodu c e s  high y i e l d  of FMl 

3ated ? mor 

.ows i n  the 

I good quai  

! medium co  

l t i t y  of FM 

c i n e  from t h e s e  

u r ~ r ~ v i n z  s i o n  l i r u n i ~ ~ n ~ m i r ~ u h n i ~ ~ i : ~ i t l ~ ~ a a i d  
:: :... m u  . e < "  

n i . r n ~ a n r ~ u ~ . r i u u ~ ~ n ~ ~ ' ~ : a ~ R '  I i a a a u i s i o  uu71aaa lot ua: l n u ~ u u i i a a a l i d  -8ooc. ) n l n i :  
, d m "  . 

i ' ~ ~ ~ a ~ ~ ~ ; i ~ i ~ n i : ~ X t l r ~ a a i a ~ ~ i n u n i ~ ~ n ~ i  10% .* H ~ J  ~ u i . ~ n ~ ~ m i : . ~ X n r ~ z a a n ~ ~ ~ ~ a a ~  58 ' I ~ i a ~ n i e ~ l a i  

& ~ u n ~ a a i l i ~ u ~ n u  o i ~ q  WuRu pH d 7 . 2  ~ a ~ n i  370c. 181 
8 9 

u i ~ n i r ~ i o l ~ i a l i  i u  d a  I passage n i i 1 n i c 1 c n l n i 1 1 m t i ~  
a L 

~ ~ ~ u a i ~ ~ u u ~ ~ a u ' l i ~ ~ i n u a : . ~ n i ~ u a n  ~ ~ ~ n n i n a r a n ~ i n  annu 1111ian 7 ( s u b c u l t u r e )  I U ~  passage i 7 
I - 

~ l l s  can g~ 

1 v i r u s  an( 

I R u i ~ i f l u i n u a r l i i l $ a t !  ~ i n i ~ r  u ~ ~ i i l i ~ i  naruaad7nan n.ruudi~;  

Foot and Mouth Disease  Center  Pakchong Nakornratchasima,  Tha i lan  

' Bovine se run  c o l l e c t i n g  from s l a u g h t e r  house and t r e a t e d  u i t h  8% PEG 6000 
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FIGURE 1 Shown t 

i n  the 

A =q t h  

Yays, 

suspens. !he growth o f  t h e  BHK C 
21 13 ion cells which cul tured 

medium container; 5% PEG t r e a t e d  serum. 0 ,lSt, ,2nd A 

passages 

TABLE 1 The amount of cells which cu l tured  i n  the medium con ta ins  5% PEG t rea ted  

serum and t h e  control  cu l tured  (medium contained 10% PEG t r e a t e d  serum), 

the t a b l e  shown t h a t  the BHK2%C13 suspension cells can grow i n  the medium 

contained 5% PEG t r e a t e d  serum a f t e r  3-4 passages adapted. 

2 da! 

0 da: 

0 day 5.15 1.27 1.03 3.26 

3 

- 

1 day 

2 dab 

3.41 

4.32 

3.54 

7.23 

4.26 

12.15 

9.59 

18.76 

13.96 

27.25 

17.37 

32.95 

17.86 

31.74 

15.85 

29.45 
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i r u ~ l a a a ' ~ l h ~ n i : l i ; a l ~ a u i n u a : ~ n i ~ ~ n a I n ~ l o ~ a  
n::h 7nniini.r~nn:nnu1aaa"I~~1ni:li~a?ui-lln 

'i." ' L 
:tfaJ~aaanauilaon i t 1 i u n a i 1 8 a i 1 u r c ~ ~  80- ..." 
I , ~ H  7.4,nmnni ~ 7 0 ~ . i i n ~ u u ~ l i ~ a n ' l ~ 1 ~ 1 ~ ; a u  

' " J . b 

~ u u i n ~ u i ~ ~ u i n u a : ~ m ~ u n a d n l u  ni.mnan~lun;r;o: 

n l n i ~ n a a n r ~ j u  3 #a u i j i ;mln i~nuua 
" .', 

o1nuani;naanruaR~InInuiiIaaa' B H K ~ I -  

suspension ~ 1 ~ 1 1 ~ 7 : 1 7 i 9 l i ~ ~ ~ 1 R * R '  I u i l u l  
'.a" . 

:1Xar1aaanw71an~ ~ t 1 ~ t r l i 1 u ~ a u u u a r ~ m ~ n ~ m :  
lum.r~i:uiluui;~1iiaua:iw 
I l i a a n i d  

. t  J , 
(Se~i-suspension) ~ . ~ ~ ~ ~ n ~ ~ u u n i ~ a ~ ~ u n u n i ' l ~ ~ m  
R U ~ U ~ U ~ : I ~ I  ; r l i n jn i~naad~u '~~aaa '  

BHKIIC~I suspension u l n l n i ' l n ~ a n r ~ n i : ? u ~ l a i  
r 'i.". 

In i r laar~vaanuui lana 5% 1 ~ n ~ n u i ~ r n i i u 1 ~ 1 ~  

l i i i l a a a '  BHK~ICII suspension ~ : a i u l ~ n ~ o ; q  
4i.r . 

~ c i u l a l i l u i l u i ~ n i : ~ ~ a r  ~aaanuul~ann st  n;nli 
I ,  i 

1 a a 1 ~ ~ a l u 1 ~ a a u u u a r ~ ~ a * n 1 1 m : 1 u n i ' 1 ~ o ~ u i ~ i u i ~ ~ i -  , , 
; a u a t ~ ~ i u I ~ ~ ~ i n u a : ~ n ' ~ ~ i n a  

a ~ r n 1 i u ~ r i ~ n 7 - l  
I. ?rr2i6un3mamn:muin 

ti.; , I. 1 i ~ a i ~ n i : ~ ~ a r ~ a a a n u o n i i  nodif  ied 

Eagle's mediun (Merchant., e t  al,  1964) E 
* ' i  .. 

n i n i ~ ~ i s r ~ a a a ~ w u ~ n u a n  0.25% l a c t a l b u ~ i n  hy- 

n'lu-l 
. * m  

~ ~ ~ U ~ R ~ R ~ U ~ ~ ~ ~ U ~ ~ U ~ L I ~ ' ~ I ~ ~ B I R B ~ ~ ' I N ~ :  

IUUUllaaUaiUa~M (suspension c e l l  cu l ture)  

;'i~auinur:~;iir~na u i n i n r  u ~ ~ , i a i n  5u i n r  

~ r u i n ~ a a a '  ~ H K Z  CI I I n ' ~ i ~ ~ u ~ ~ u i n i n u ~ r n ~ n i ' ~  
. i .  

,culate seed v i r u s  . ~ ~ ~ ~ ~ l h l ~ n ~ ~ f l ~ ~ ~ ~ ~ l  

' ~ u i ~ l i l u m  ~a~luu'oou'u 

drolysate, 0.1% peptone (Nakarasen., e l  a l .  

1982) Ua: 5% !hl;~fl (PEG treated serum) 
m 

1.2 l l a R  BHKZICII suspension I J lN lZ  
* 'i." . 

I;i7inilai1ni:1~ar1aaanuul1ana l o t  uhli;u15u 

aha IEaamn i  -81 
' '. 
1.3 n r ~ '  n i a  30 

i R 1 .  - 7~1;;~- L. 

TulR n t i i ~ i n  

v 

11~7:1~11~1: 

G t reated ! serum) 10% 

:~m:~aai B spension l i ~ o i y ~ i u l a  

i ~ m n i n i l i  a a ' i u l u u i ~  FMD v i rus 
m , .  

u~:u;~iia~uuiRluu~aaun~:~iRnniwaIounu (naka- 

m e n t o r )  a 

liielnuinnmnnu izloc.u7u I a l l u r  30 uin' a i i u  
1 .  

i u  1.5 nn./auJ. ( s l e r i l i z i  

1.4 l ~ n ~ n l a r  meebrane f i l t e r  I U 1 R  

0.4s u ua: 0.22 u ~~lin1n~iiai1~i:1~ur1aaa' 

1~n1iniuiin1~n7~~in~~i~u1i1~i:1~~~1aaa'1~n*r 

~ n i t ~ a a ;  ~ R a I ~ u ; l 8 i ~ n i : l ~ a r I a a ~ ~ n ~ n ~ u a ' ~ 1 ~ 1 u  

rasen, et,  al.l982.,liakarasen and Sinsuwonk- 

u a t .  1986) 
z ,  

Itnr~inaa:u~ushfiuinua:In'iI~na uin . V '  . . . r* 
u n i l i a j u i  ; I ; l q n i 1 n u i n ~ ~ ~ u i ~ u " I 1 a ~ ~ n 1 n ~ u ~ i n  

I *  1 . * .  
~ ~ r r i u a i a ~ i  so- loo 141 n ~ a n i a a u l ~ n  

aonolayer 
. " ? 

lELE Sephadex R 50 Dead5 Rlnuial1Nitlaa4 

i i i i l u u a a a ~ r i 7 l a ' ~ ~ o i n a n ~ a  5% l i (whi tes ide 

UU I 

laa 

and 

i 
ion d t lm :  

Spier,l977: Reignier, Hougeot and Favre, 
4 :. 

o),hni?~ni: ~aaauuuu~uuni~~ni:uuu~ru~iua~a 
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TABLE. 2 Show, the  r e s u l t s  of v i r u s  yield and the  vaccine quantit! 

f r o m  the BHK21 ension celj 

5% PEG t rea ted  a,.... 

y which p 

nedium a 1s t h a t  cultured 

ont ro ls  
*.. I n m + z  

lunln1.r' 

f i x a t i o  

rio. 

2 

2 

3 

CONT 

n a n u n i u i v  

n, plaque 

seed 

v i rus  

CC/SI 

X/S1 

E/S1 

OC/SI 

v iable  
cells 

(mo5/ml) 

21.75 

31.75 

22.33 

26.40 

ingle  

Ision (SAID  

1:1mtl6nr H U I ~ U  
I .  

lnnu nnu llruncin ~ i ~ l ~ ~ ~ ~ l ~ l ~ ~ f i n n u u n  lu?;nnhl~ 

aar ia iu  tency 

t e s t  1i  
2.4 n \ n i ~ n a a a ~ i l % i n i a  2 .1 -2 .  J I n i i n  

b 

2 R;J u i ; l ~ ~ n l m ~ a ~ ~ a  

assay l e th  

harvest 

(HRS) 

18  

18  

18 

. 18 

2.1 u l l l l a  BHK~ICII suspension i J  
'd." I 

u n i l m  Jldaanuull i ~ n i i ~ m :  
radial 

:":..x*, 

sa f e ty  te 

CPE 

(%) 

97.0 

98.633.5 

98.036.7 

1st ua: DO 

- 
dose - - A S L ~  ----a- 

s ;U do I passage u a : ~ ~ u i ~ o d i r l a a ~ l l n n ' ~ ~ n ~ :  

virus t i t e r  

4 "  r 

w'm-1'1 subculture iaaaua?nu'lal I W ~ :  
'i." . A 

tfnnaaanuullaaa 5% 6aIu17an 7 wiir passage 

;17 

2 
d 

40.0 I 

i : . ,d 
nu'lumn -800~. a~luulaaanlnnlni :  

,dl" . 
3...,..anuullaon 5% l u  passage ;u 7 laai l :  

, , ..::A 
I ~ i g ~ R u T ~ l u a o a ~ u n n r u ~ u a r . r i n ~  1i1h 

t e s t  

OK 

OK 

OK 

OK 

5cc 

5cc 

5cc 

pension . - 
,,".,a<, 

~ f u  
d 

7.471.93 

95.050.57.502.38 

6.101.66 

7.79 

r a t e  ( X )  

100.0 

100.0 

100.0 

100.0 

NON 

&N 

NON 

2.2 U l l  
L. "" 

n l l ~ d ~ l ~ l  1Nl:l~tIuinnnnuu !,nun 2s s In l r l  n i n  I; 

l l i a l ~ a i i  c e l l  s ua:liA 
'i. 

u i ~ n i : ~ ~ n r ~ a a a n u  l i a  I a n  

l n i : I u i ~ ~ n i t ~ a a i  raauni s7;1 
- 1  ' '. r 

~ a : i a ~ ~ i n ~ u ~ ~ a n n  U I U ~ R I R U ~ ~ I  
' . '  

tni t laaa uar.r1mwi:ua7 18 & ~ u r  q t m n i q  Har- 
* d u d  

vest  i n a n l a  a n r l i a  CPF 80-1001 u i ~ ? ; a i l i ~ u  

140s 

1.84 

., " "." . " 
nuu~ninuu~~annuona~niiuniirI~ 1" unluunlni7 

l L l 7 U  

ssage 

('Rnlaai;ln7:R'ln 
. , ,  

:I uii71:1nui1~i 

~n method 

l u n i l  1ni:l. 

subcult 

u i u i 1 1 i  
. 1 1  

ure d o l ~  11 . . 4  

Ui l : l? l~ IRU 

. 
unt passage 

6, * 

\ f l ~~u lu l ;a l  

. , ,. 
ni7117qll~u ~ ~ ~ a r ~ a a a n ~ n i : ~ a n r ~ ~ n ~ ~ n i ~ m : ~ i n r  

' : . i 
laaanrullaon S ~ R J U R  passage n 4-7 s:Ini;~;n~ 
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iu control iJuilR41;'1P Table 1 ua: Figure I . ' 
~uaaiui1nlni:laaa BHKZICII suspen- 

I 4 . " .  

sion luilei~ni:~aa~~aaanuui~ao~ SI 1iuii u1 

laaiililu passage 7 1un~ni~n~iln~1~i:li;a 

ll~uinuar~iilios lnh I~n3:Ga (next) 

cell sediaetation Ulln0i7 I i o  Harvest 11i4; 
18 ~ I U J  3:li CPE 80-100% !4a:li virus ti- 

e * * 
ter a4 ~iinuaanunu control (liiair~nir-rin 

td." . 
laai~li~inni.rIni:i~eiltnIwi:Iinr IaaanuullaaR 

e m "  a 

101) u a ~ 1 b a u ~ l ~ ~ a ~ l ~ l u 1 ~ ~ n u 1 u u ~ ~ a u 7 ~ ~ u i n u a :  
- - -~ .  , 

* m . .  

i s  i ~ ~ ~ ~ n u a ~ ~ ~ ~ ~ n l n i . r n u a ~ u  safety test 

!a: potency test ~ 7 i n 0 i i ? H u a i ~ ' i ~ ~ l i ~ r  1002 

itua~~lj?u Table 2 

a-m~a=im'~NI 
!. .. 

-ri:!ili.rn~asrlu~iJi; u a ~ r l i ~ n u i ~ ~ t a a  
" " 

BHK2iCl~suspension ~l~llnlnl:~l~u7~llnl:t~~4 
'ds. . 

Il38nUUll~DU 5% (52 PEG treated serus) h i 1  
; 

Mini1 subculture da\Ulll8 7 9u;J passage 147 
m .  m .. 1 

l a a a ' h : ~ ~ i a l l ; i u ' l R ~ i i u a : f l ~ ~ ~ d u ~ u ~ ~ n u n i ~ ~ n i : u ~ n  
i Id." . 

i1silwi:lasrlaaanuullaau lot (Rakarasen, et . 4 
al. 1982) ua:luoullaaa BHKZICII suspension n ." . 
uuilaal 5% luniniinuao~~rncliia~~uuinua:~ii 

, . m "  

I~asln;ln~R-nx;a ( o ~ x ~  ~ ~ ~ U ~ J ~ ~ I R I R I U I R ; I U  
. b .  . - m a "  

I U U ~ R ~ U  nningil1i virus yield iiJ uarlfldunln 

10% (Maka 

taiuimnln 

111ni:laaa B H K ~ I C I J  suspension i ~ n ~ : i ~ n  
* &." . 

~m:~~s~ldsantrullan~ rasen and .:., 
~wonkwat. 1986) RtUU7 i1a.rulRii 

9 u 

B H K ~ J C I J  suspension ai~ifn~ni:Iuilni~ui:~asJ 
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laaanuullanfi 5% 1ilRnIin~lHlaailu~nuuuaJRa- 
I.. anus: ? ~ n i ~ ~ : ~ l 1 u ~ ~ ~ ~ i ~ a ~ a : ~ ~ a " u ' l ~ ~ ~ i n u a : l m  

~ j a n d i r ~ u  - 
~ ~ ~ ~ i ~ n i . r a ~ ; ; ~ n u n i ' ~ u a ~ ~ ~ a u ~ ' ~ ~ u i n u a : -  * I  

I~ildns ; t ~ t l i u i i i m ~ ~ \ u ~ i ~ u n i ' ~ ~ a ~ ~ ~ a a '  B H K ~ I  

C I I  suspension, ui~l~;aua:i~i~l~~uinua:in*7- 
~insuuunuainnq.rsinl~ (large scale produc- 
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%\11~wnhi~urrir=1Arnmaunuu ( B E ~ )  13wa7~ i n a c t i L a n t  

t;a r%7u7=a=r-~a~d7\1 7 ;iU 
P r o t e c t i o n  of FMD v a c c i n e  t y p e  0 f o r  swine  i n a c t i v a t e d  

w i t h  forrnalin and binary  e t h y l e n e  irnine ( B E I )  

i n  keeping Q u a l i t y  
b - -  ,- ' 

u\liGmN' ua3ua'l 7u7 auw-r~n-imu2 

Honglak Cholsindhu Yacharee Sinswonkvat llopporn Patana 

.cent prate 
- 1  ,... .. 

1 Binary et 
: ..-.: ..... 

ed with 

ction even 
-:~. > -:- 

ABSTRACT 

FMD vaccines for suine were prepared from the virus of foot and mouth disease 

tivated with formalin and binary ethylene imine (BE[), the virus was propagated in BHI 

cell line in roller bottle culture. The potency test was done when storage vaccinas at 3, 1, 

3,  6 and 12 months respectively. The pigs vaccinated with formalin inactivated vaccine ha,!€ 

the antibody titer in serun not so different with the pigs vaccinat BE1 inactivated 

vaccine, the BE1 inactivated vaccine gives higher pel the vaccine was 

kept in refrigerator for 12months and the keeping period or a t 1  vacclne aurlng one year still 

effective in pigs. . "" 
id7 ~ i ~ : ~ n u l i u r l i ~ ~ r u ~ ~ r ~ ~ n u u  

unktin 
b . " .  

~ ~ a u u a i n u ~ . r ~ u i n a a : ~ ~ ' i ~ ~ ~ ~  a7n;uh~ ~. . ~ -  . . * . "  
~ ~ R T O  ~ S U ~ R T R U ~ ~ I W ~ : I X U ~ I I ~ ~ (  B H ~ Z I  ua: it& n i ~ u a ~ i ~ a u u o r i ~ ~ ~ u i n u a : ~ n * i ~ ~ a u ~ u a n ~  

e a .  

1uaiRnuu:u ~61ilhl?ihia~u~~iiu~uu'1d J ~ n l i  uuuRIRuRu;~'IRmnua:l;iI:on1~ko;uiiuI5u~i'I 
i. , . .. 

na;u,i; d a n n u i i  BEI t S u h  inactfvant. n n n n  n ~ l i h i ~ n u ~ ~ i i l r ~ u u ~ r  (inactivate) TRUUD~UUU 
. & O  . ... 'A 

nr~~onsrn.ruaRiRauToalniuan1 1~ul ina;niuua: lnaua:ai~uuu~uudiainaii~ni~'&(Adjuvant a9  
, * m  * ! '  

BE1 tSu inactivants 7ifl114ad~1&71i~ n:n'lnil uidR:~nuiiniuhTauliiulunn inactivate d a m  

m a a d n i ~ u ~ ; ~ a u ~ ~ i i u ~ u ~ ~ ~  ~ R d n i i i a i i u ~ u a n T i r m  u , hylene imine (BEI) ;naauui 
, I-., ;.*a* 

t 9 * .  . - .  
i i d i u n u r i u o i ; l ~ ~ ~ o i  1 u ~ ~ u a a r a n ~ n ~ n i n a ~ n ~ a a J d ; ~  W U I I  indcrluare liia~~nuinua:~ni~uaul~~nii ". * " ,  
~ d i ~ n a ~ ~ u r n u u d ~ u a ; ~ d u d ~ i i u ~ u ~ ~ ~ ~ u ~ ~ ~ u  , I BEI 7: u a y n ~ i  

I. ' C .  I "  

a r n i 1 l u n o ; n i u a d l ~  I ~ U ~ R ' ~ R U U I U B I ~ ~ ~ R ~ U ~ ~ ~ ~ ~ ~ ~  . ... . .. 
; i l inl ;anl lua\nulRaul j  0.1 ,s,sua: 12 I ~ D U R ~ U  i ~ l i 7 n i l u a ~ i ~ a u  

a 7 i  ;R;U B E I  ~ ~ J I ; I u B ; I I u ~ R ~ ~ ~ ~ ~ u I ~ ~ ~ ~ s u ~ : ~ ~  in;uan~;u l ~ s l i  
' . L . m  . .  . 

u R n i i ~ i i u f i , ~ i n ~ u t a : ~ H o ~ u i a u ~ R < u ~ C R i i u ~ ' ~ ~ u T : ~ ' u  n.raaRIRu7nu uRla Inactlvant ' R i m u  RBI; 
-- - ---- 

. * I  
1 ~ u ; ~ i u ~ u ~ o n i n a i n o n  , ,  2 Rui'imuinua:i;ildns 

activated 1 

inac- 

( 1 1 C l i  
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I. i~onRaogn;u~:ininimaoJiRa'u ua: 
. m i .  

~ ~ i u h I u a n ~ a a ~ ~ ~ a u n i ~ ~ u u  T~uI~no;uiiuua: BEI 
. I  ' 

IUU inact ivant  

i ." 
3. ino i lnraouaai~auuniuBnu i n a c t i -  
' .  . . b m  

"ant 11nH~lulauiUu BE1 l u n i l u a ~ l ~ a ~ ~ l ~ u l n u a :  

i t ; ~ ~ i i o u a i x ~ u a n l  

..* 
i ~ i a u ~ u u ~ ~ a u a o ~ a i ~  ~dati inact ivant  d i ~ i u l ~ u  

I . .  

t i ~ ~ l n l i ~ ; l ~ l ~ l a ~ l ~ u i n a c t i v a n t  I ; U O ~ ~ O P V B ~ ~ / B ~  

Foraal in 23/3/82 t i R l l ~ 4 1 i  BE1 liiu inact ivant  -. . 
~ i u n i i  O P V B ~ ~ / ~ ~  BEI 23/3/82 maul;taoJtiR; 

I l i a o m  8.4 rcro  isTR"a ~ ~ ~ ~ o a 6 ~ u i u a u a : s ~ ~ u ~ u  ...! 
I U U R ~ ~ ~ B ~ ; ~ + ~ ~ ~ I I ~ U  (Adjuvant) 

I ,  

a m a a ~  I i a n ~ a n u a s a i u a i n i u ~ ~ ~ n a n i ~  
' b ' . '  " I. ' 

U l l ~ W U J ~ R l ~ U B 4 ~ l l 4 U l H U n U l ~ U 7 #  20 8 a l k U  an7 
3 .  

1ni i~ i1~ i~a i ; lu~ . r~mnua: i i i1~ou~i r iau  & .  aa:lu;iu 

li~nnu6uo;ldo\ii1l~Rmnra:Iili~auaiRln,~n ua: 

~ a i i u i u  

r r r n m a m m i u u a e ~ h  (Safety Test) 
, b 

1 .  s t e r i l i t y  tes t  T~un~aoui~uu~~auluhiaua: 
b .. 

m a  m .. 
i n i u  ~ R U ~ R ~ O U ? U U I R U ~ ~ U ~ ~ ~ O R B  Nut r ient  Agar, 

Thioglycolate b ro th  U a i  Tryptose Soy Broth 
b 

2. Innocui ty  test  l~uni~~~~ioua:;~iuluannu '. ') 
~ ~ ~ R R E U  (suck l ing o ice)  uatan? i i n i l n l ~ a u o u  

'* . : 
I ; w I U ~ R ~ U H J ~ B + ~ ~ R ~ O I U R ~ H U ~ ~ ~ ~ R U U ~ ~ B  1-3 k ;R 
w m  " , " .  I . .  ' I ,  *. 
lRdU1'd710JA~JRl~: 0.1 U.3. 31UlU 24 RlR87RlU 

I at8 u i i ~ r i n ~ a 7 n i i n n i u u ~ u  lo i i l a n n u a i 7 ~ i u  
a .  

~ ~ u ~ n t a i n l u ~ ~ ~ ~ ~ b l ~ a i ~ ~ o u n ~ ~ r u d i ~ ~ a ~ u ~ n a d  
(Cohplenent F ixat ion tes t )  ~ l ~ l ~ ~ n 1 l ~ ~ n l ~ l -  

* . . m *  
, I 

ninu7:ma 20 Elaniuon1Rau~4ao~tinurian~3iu~u 
w 0 .. 

2 RIROlRIU I t i n  I R U ~ R ~ ; ~ I Z ? ~ ~ ~ . I U ~ I ~ I I H ~ ' J I U H  
" 0 -  h a :  10 u.a. ua:lalnuRla: 2  u . n . i ~ l n ~ ~ m n i 7  

7-10 ;U -. . 
~ n n n 8 ~ u m a h 7 ~ n ( ~ o t e n c y  t e s t ) l n u m ~ p a m n u  .. . L 
n ~ ~ n ~ ~ n n a o u u u u ~ i u ~ ~ u  l u i ~ a u n ~ a a r t i ~  :a i;u 

isiul;uiu 12 i i o u  IRU u~nonu~n~aouIu iR 'au 

0, 1, 3, 6 Uil: I 2  R l ~ a l ; ~  ~ R R u ~ ~ R ~ u u ~  

n l l ~ a t u  I:I,I:~,I:~ u i l i ~ a n l  3 n im a: 5 61 
m' ,.. '...' r *. r 

~ R t l ~ a f l l f l i l U t l ~ t l ~  2  i 7  ~ ~ ~ ~ ~ J R ~ R B U I ~ ~ ? R U ~ H I I ~  

uii11;niJiunan.l i ~ h a t  5 u.a. IRU;~ 2 n 5 ~ 1 i i ~  
'"i . " . .. . 

1 ~ U R ~ H  IUDJR~RIU~I~~R~J~ 2 RlU 3 i ~ l R l H (  
m a . "  

U7 lnJRWl lnURlUh~~~ lRUinUR: in * l l~DU (OPN- 

P119/1018I) ~ P U ~ R  300 PIDIo (Pig In fec t i ve  

Dose) T n u ~ ~ i ~ i I ~ ~ ~ n U ' ~ u i i ~ ~ u i ~ n ' ~  n;aia1;i7 
m . .  

(Foot pad) h a :  0.2 u.a. d i u u a v , i m n ~ ~ w s n u  

7 i u  u h ~ l u i a n i  IUB;IJUR'(I~I~~~~R ~ ~ n n i i u a o r  
m * .  I .  ' 

an, ~ \ i ; ; u n i . r ~ ~ ~ ~ a u l ~ u l u ~ ~ o ~ ~ ~  uar ~i ; iu7u 

Pbso/dose ~ i n a n l n n n d u l ~ u i ;  Ar i thmetic m i  
. (  1 8 

r r i  I 

i i u u a 1 : ~ i n i l ~ 1 ~ ~  general izat ion 1 u u ~ l m n l u  . . 
I ~ ; R ~ ~ ~ ~ U I U ~ ; I ~ U R ' R ~ ~ U R ' U ~ ~ A  ~ O I U O ; I ~ U R ' ~ D ' ~ I ~  
i l i uaRu  . .. gencra l i za t i o i  bn i sao~an . r~n l nnn~  

d. a .  ' 
an4 ; i ~ ~ l ~ u l i i u i n ~ ~ a ~ i ~ ~ n ~ n ~ a o n ~  . .. 

..*a 

m . r ~ u u 1 i i i 7 n i ; P  IUOORW~U~M 
4 .  .. ' ~il 3 j ~ R 1 ) ;  ~ l ~ l l 1 3 1 : 1 ~ 8 ~  iUBl~ORUO4Rl UUn 

i o l i i u l u  inact ivate  i oann i  56%. u a  30 ui;i 
.* i r g t. . 

...b . 
u i a ~ ~ n l ~ u i n i ~ r ~ ~ ~ a u ~ u a ~  l ~ u ~ n a ~ u ~ ~ n i o a l ~ ~ a -  

ju [Serum Neutra l iza t ion Test) ?ululR?Inan 
i i; I~IRIRB;ISU ~ O ~ I O  ~ a + a ~ ~ n i u a ~ ~ i i ~ I ~ a i u  niuo 

~ a u i u l l i a  100 TCIO~O mIiiEn C P E '  1u1aai 

BHKzI 50\ 
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--- 
Pbsoldose 

OR. 1R. M. 6 

----------- . . m . 
I U R ' I ~ ~ U  o ~ i a u  I ~ i a u  3 I&U 6 lRau 12 I ~ D U  

log % 1 log % Rl1U log % R1lU log t R17U log 

SNro I;UI'IA SNso ~uI~R SNso i~hn 
-----.- . --.---- 

0.15 

OPVBZIIB~ 0.301 0.45 

'in 0.301 20% 0.602 33.33% - 
0.45 (0.301 

(0.301 0.301 

-- 

-- 

0.75 0.45 0.903 0.602 

0.301 0.602 0.75 0.602 

- - 
0.451 0.451 0.786 0.601 0.781 

.----- 

-- 
R. Iin. 

b 

* ~ h n i l u u ~ i a u a a ~  type R Iu~anan~nnaor 
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anua=im~G .'".. * 
f l? lUaRlRIUUDJnUhRUinU~: l~ i l~Bt l  a i -  

n i u x n l n i ~ I o  ~ R n i i l m : l X n + ~ u l a a i  BHK~I I U ~ R  . -. 
n ~ ; ~ ~ u i u i u a ~ ~ R a u l R n l i w a ~ u i ~ u u a :  BEI i j u  in- 
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