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Summary. - M e s o g e n i c  R 2 B  M u k t e s w a r  s t ra in  o f  N e w c a s t l e  d i s e a s e  
v i r u s  d e r i v e d  f r o m  t i s s u e  c u l t u r e  a n d  a l lantoic  f l u i d  w a s  inact ivated  
w i t h  b i n a r y  e t h y l e n i m i n e  (BEI):  O i l - e m u l s i o n  v a c c i n e s  u s i n g  b o t h  
s u b s t r a t e s  w e r e  p r e p a r e d  a n d  t e s t e d  f o r  t h e i r  p o t e n c y  in  ch ickens .  
T h e  v a c c i n e s  e l ic i ted a g o o d  serologica l  r e s p o n s e  a s  a s s e s s e d  b y  
h a e m a g g l u t i n a t i o n  inhibi t ion  (HI) t e s t  a n d  h a d  a n  a d e q u a t e  
p o t e n c y  a s  e v a l u a t e d  b y  c h a l l e n g e  t e s t .  
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Inact ivated  o i l -emuls ion  N e w c a s t l e  d i s e a s e  v i r u s  ( N D V )  vacc ine  i s  w i d e l y  
u s e d  in m a n y  c o u n t r i e s  f o r  i m m u n i z a t i o n  o f  l a y i n g  ch ickens .  T h e  v a c c i n e  i s  
m a n u f a c t u r e d  b y  inact ivat ing  t h e  v i r u s  g r o w n  in a l lantoic  s a c  o f  e m b r y o n a t i n g  
e g g s  w i t h  f o r m a l i n  o r  B-propiolactone a n d  u s e d  a s  a n  o i l -emuls ion  vacc ine .  
Preparat ion o f  o i l -emuls ion  vacc ine  r e q u i r e s  s p e c i f i c  p a t h o g e n  f r e e  (SPF)  e g g s  
f o r  cul t ivat ion o f  t h e  v i r u s .  T h e  u s e  o f  cell cu l ture-adapted  N D  v i r u s  a s  a l i ve  
v a c c i n e  h a v e  b e e n  r e p o r t e d  b y  m a n y  w o r k e r s  ( B a n k o w s k i  et al., 1958; A l l a n ,  
1969; J u l y  a n d  Hipol i to,  1972; O t s u k o  et al., 1974). In t h e  p r e s e n t  i n v e s t i g a t i o n  
a n  a t t e m p t  w a s  m a d e  t o  u s e  b i n a r y  e t h y l e n i m i n e  (BEI) inact ivated BHK-21 cell  
c u l t u r e  a d a p t e d  m e s o g e n i c  s t ra in  o f  R 2 B  M u k t e s w a r  a n d  al lantoic  f l u i d  
i n f e c t e d  w i t h  R 2 B  M u k t e s w a r  s t ra in  o f  N D  v i r u s  f o r  preparat ion  o f  t h e  oil-
e m u l s i o n  vacc ine .  T h e  i m m u n o g e n i c  r e s p o n s e  o f  t h e  v a c c i n e  w a s  e v a l u a t e d  in 
n i n e  w e e k  o l d  bro i le r  c h i c k e n s  b y  c h a l l e n g e  e x p e r i m e n t s  a n d  in h a e m a g g l u t i ­
n a t i o n  i n h i b i t i o n  ( H I )  t e s t s .  

Commercia l  broiler chickens were  purchased f rom Poultry Directorate (Indian Council  of  Agri­
cul ture  Research) Rajcndranagar,  Hyderabad which were immunizedaga ins t  N D  in the  first week 
o f  age. Chicks at t he  age of n ine  weeks verified for  antibodies to N D V  were used.  R2B Mukteswar 
(mesogenic) strain was inoculated into allantoic sac of 9-11 days old embryonated  eggs; t he  allan­
toic fluid was harvested 48 hr  post-inoculation. T h e  virus adapted t o  BHK-21 cells was also used 
fo r  vaccine product ion.  A virulent vclogcnic strain o f  N D V  was obtained f rom Indian Veterinary 
Research Insti tute and  used fo r  challenge experiments .  

Oil-emulsion allantoic fluid vaccine (OEAFV)  was prepared f rom t h e  allantoic fluid of eggs 
inoculated with R2H Mukteswar strain; a f te r  harvest it was inactivated with a single dose  oľ0.05% 
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v/v BEI (at 37 °C  fo r  24 hr). Inactivated virus was used fo r  preparation of t h e  oil-emulsion vaccine. 
T h e  oil-emulsion t issue cul ture vaccine (OETCV)  was prepared in BHK-21 cells inoculated with 
R2B Mukteswar  strain; a f te r  harvest t he  virus was  inactivated with BEI (37 °C  fo r  24 hr)  and  
concentrated by ultrafiltration. T h e  concentrated antigen was formulated  as  oil-emulsion vaccine. 
Marcol 52, Montan ide  888, Tween-80,  and  antigen (allantoic f luid/ t issue cul ture virus harvest) 
were used t o  formula te  t h e  vaccine in t h e  proport ion of 67.5 : 7.5 : 0.75 : 24.25, respectively. 

Virus  samples  were collected prior t o  inactivation and  at 1, 2 ,3 ,  and 4 h r  post-inactivation (p.i.). 
Infectivity ti tres were  est imated in embryonat ing  eggs and used t o  de te rmine  t h e  inactivation 
kinetics as  described by Pay etal. (1971). Samples  drawn at 24 h r  p. i. were inoculated in toembryo-
nated eggs t o  detect  t he  presence o f  live virus. 

T h e  infectivity of N D V  as  well as  of  allantoic fluid was determined by us ing  9-11 days old 
embryonated eggs. T h e  haemagglutinat ion (HA)  ti tres of preinactivation, postinactivation 
samples and  samples  o f  concentrated t issue cul ture derived antigen were determined by t h e  
me thod  of H a n s o n  (1980). Haemagglut inat ion inhibit ion (HI) test  was performed as  described by 
Hanson  (1980) t o  assess t he  s e rum antibody dur ing t h e  21 day post-vaccination period. 

Vaccines were  inoculated into 9-week-old chickens by intramuscular  route  in a dose  of 0.1 ml. 
Four  groups  (15 birds each)  were given neat ,  1/5, 1/25, and  1/125 dilutions o f  O E A F V ;  similar 
dilutions of O E T C V  were inoculated in f o u r  groups  of 10 birds each.  Serum samples  prior t o  
vaccine administrat ion and o n  day 21 post-vaccination were collected fo r  est imation of HI  titres. 

T h e  chicks were  challenged o n  21st day post-vaccination with virulent N D V  in a dose  of 106 0 

bird infective uni ts  ( I D 5 0 )  by intramuscular  route .  Six controls (primed at 1 week age) were 
included in t h e  test.  Ano the r  set of  six controls  (unpr imed)  were also challenged along with t h e  
vaccinated birds. T h e  chickens were  observed f o r  a period of two weeks, t h e  P D 5 0  values were  
calculated by t h e  me thod  o f  Karber  (1931). 

Inac t iva t ion  o f  a l lan to ic  fluid v i ru s  a n d  t i s s u e  c u l t u r e  v i ru s  ha rves t  w i t h  B E I  
w a s  e f fec t ive ,  a s  n o  live v i ru s  c o u l d  b e  d e t e c t e d  a t  2 4  h r  p .  i. in  e m b r y o n a t e d  
eggs.  T h e  m e a n  ha l f  l i fe  ( t  1 /2)  o f  inac t iva t ion  w a s  27.12 a n d  20.00 m i n u t e s  f o r  
a l lantoic  fluid a n d  t i s s u e  c u l t u r e  ha rves t s ,  respect ively .  Infec t iv i ty  t i t r e s  o f  108 6 

EID 5 0 / 0 . 1  m l  a n d  106 5 EID 5 O /0 .1  w e r e  o b s e r v e d  in  t h e  a l lan to ic  fluid a n d  t i s s u e  
cu l tu re ,  respect ive ly  a t  t h e  ha rves t s .  Var ia t ion  i n  inact iva t ion  k ine t ics  o f  t h e s e  
t w o  s a m p l e s  m a y  b e  a t t r i bu t ed  t o  t h e  d i f f e r e n c e s  i n  t h e  v i ru s  t i t r e s  a t  t h e  t i m e  
o f  inac t iva t ion .  * 

H A  t i t res  o f  N D V  i n  t h e  a l lanto ic  a n d  t i s s u e  c u l t u r e  fluids a t  ha rves t  a r e  
g iven  i n  T a b l e  1. T h e  v i ru s  t i t r e  in  n e a t  t i s s u e  c u l t u r e  fluid ha rves t  w a s  l o w  a n d  
t h e  t i t r e  o f  256  w a s  o b s e r v e d  i n  p o s t c o n c e n t r a t i o n  s ample s .  R e s u l t s  o b t a i n e d  
f r o m  p ro t ec t i on  t e s t  a n d  H I  t e s t  a r e  g iven  in  T a b l e  2 .  B o t h  O E A F V  a n d  O E T  C V 

Table 1. HA titres of NDV 

Preinactivation Postinactivation Postconcentrat ion 

Allantoic fluid 
Tissue cul ture 
harvest 

256 

4 

256 

4 256 
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Table 2. Serological response in groups of chickens vaccinated with OEAF and OETC NDV 

Vaccine 

# 

Dilution Log 10 mean 
HI titre 

0 day 21 day 

Chickens % 
protected/total Protection 

challenge 

PDso 

Oil-emulsion Neat 0.63 2.16 13/13 100 
allantoic fluid 
(OEAF) ND vaccine 1 in 5 0.69 1.92 13/14 92 

1 in 25 0.81 1.07 12/15 80 
1 in 125 0.62 0.69 9/14 ' 64 100.5 

Oil-emulsion Neat 0.81 2.34 9/9 100 
tissue culture 
(OETC) ND vaccine 1 in 5 0.72 1.74 8/10 80 

1 in 25 0.56 1.19 9/10 90 
1 in 125 0.75 0.75 9/10 90 147.9 

Unvaccinated _ _ • 0.63 2/6 _ _ 

control (immunized at 
first week of age) 

Control 
(unimmunized) - - nil 0/6 - " 

elicited a sat is factory serological  r e s p o n s e  a n d  had m o r e  than t h e  requi red  5 0  
P D 5 0  p e r  d o s e .  

O u r  resu l t s  s h o w  that  BEI inactivated N D V  satisfactori ly.  Inactivation kine ­
t ics  revea led  t h a t  t h e  r a t e  o f  inac t iva t ion  d e p e n d e d  o n  t h e  v i ru s  t i t r e  a t  t h e  t i m e  
o f  inac t iva t ion .  I t  w a s  poss ib le  t o  ach i eve  a c o m p l e t e  inact iva t ion  o f  10 8 0  

EID 5 0 / 0 . 1  m l  v i r u s  w i th in  2 4  h r .  B E I  w a s  a l so  u s e d  f o r  inac t iva t ion  o f  F M D  
v i r u s  ( B a h n e m a n n ,  1976) a s  wel l  a s  r ab ies  v i ru s  (Largh i  a n d  N e b e l ,  1980); 
Buonavog l i a  etal. (1988) r e p o r t e d  t h a t  t h i s  c o m p o u n d  c a n  b e  u s e d  f o r  inact iva­
t i o n  o f  N D V .  T i s s u e  c u l t u r e  de r ived  R 2 B  M u k t e s w a r  s t ra in  o f  N D V  o f f e r e d  
a su i t ab l e  s u b s t r a t e  f o r  p repa ra t ion  o f  t h e  o i l - emul s ion  vacc ine .  V i r u s  y ie ld  i n  
t i s s u e  c u l t u r e  a p p e a r e d  t o  b e  l ower  t h a n  in  t h e  a l lan to ic  f lu id .  H o w e v e r ,  
c o n c e n t r a t i o n  p r o c e d u r e s  b y  u s i n g  e f fec t ive  d o w n s t r e a m  p rocess ing  m a y  b e  
u t i l ized  f o r  op t imiza t ion  o f  t h e  a n t i g e n  c o n t e n t  in  t h e  vacc ine .  T h i s  will avoid  
d e p e n d e n c e  o n  S P F  eggs  b y  m a n u f a c t u r i n g  un i t s .  B o t h  O E A F V  a n d  O E T C V  
i n d u c e d  sa t is factory  H I  t i t r e s  a n d  t h e  p o t e n c y  t e s t  r e su l t s  ind ica ted  t h a t  t h e  
vacc ine  p e r f o r m a n c e  w a s  a d e q u a t e .  
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