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Summary. - B l u e t o n g u e  v i r u s  ( B T V )  a n t i g e n ,  p r e p a r e d  f o r  a m o n o ­
c l o n a l  a n t i b o d y  ( M A b ) - b a s e d  c o m p e t i t i v e  e n z y m e - l i n k e d  i m m u n o ­
s o r b e n t  a s s a y  ( C - E L I S A ) ,  w a s  e x p o s e d  t o  1 , 2 , 3 , 4 , 5  a n d  6 M r a d  o f  
g a m m a  i r r ad i a t i on .  T h e  m a j o r  g r o u p - s p e c i f i c  B T V  p r o t e i n  ( V P 7 )  
r e a c t i v e  w i t h  t h e  M a b  w a s  a l t e r e d  a t  h i g h e r  d o s e s  o f  r a d i a t i o n ,  a s  
r e v e a l e d  b y  i m m u n o b l o t t i n g  s t u d i e s .  A s  we l l ,  a r e d u c t i o n  i n  i m m u -
n o r e a c t i v i t y  w a s  n o t e d  w h e n  i r r a d i a t e d  a n t i g e n  w a s  u s e d  i n  t h e  
E L I S A .  
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A v a r i e t y  o f  c h e m i c a l  a n d  p h y s i c a l  t r e a t m e n t s  i n c l u d i n g  g a m m a  i r r ad i a t i on  
( G I )  a r e  u s e d  t o  i n a c t i v a t e  v i r u s e s .  I n a c t i v a t e d  v i r u s  p r e p a r a t i o n s  a r e  u s e f u l  a s  
a n t i g e n s  i n  s e ro log ica l  t e s t s  b e c a u s e  t h e y  a l l ow  t h e  p r o c e d u r e  t o  b e  p e r f o r m e d  
w i t h o u t  b i o c o n t a i n m e n t .  T h e  i n a c t i v a t i o n  o f  b l u e t o n g u e  v i r u s  ( B T V ) ,  t h e  t y p e  
s p e c i e s  o f  o r b i v i r u s e s  ( G o r m a n  et al., 1983) b y  G I  h a s  b e e n  r e p o r t e d  ( T h o m a s  
et al., 1982).  R e c e n t  s t u d i e s  a l s o  s u g g e s t  t h a t  i r r a d i a t i o n  m i g h t  b e  a n  e f f e c t i v e  
m e a n s  f o r  t h e  p r e p a r a t i o n  o f  B T V  v a c c i n e  ( B a r b e r  & C a m p b e l l ,  1984; C a m p b e l l  
et al., 1985).  W e  h a v e  u s e d  G I  t o  r e n d e r  B T V  a n t i g e n  f r e e  o f  a c t i ve  v i r u s e s  f o r  
t h e  d e v e l o p m e n t  a n d  app l i ca t i on  o f  a g r o u p  s p e c i f i c  m o n o c l o n a l - b a s e d  c o m p e ­
t i t i ve  e n z y m e - l i n k e d  i m m u n o s o r b e n t  a s s a y  ( C - E L I S A )  t o  d e t e c t  a n t i b o d i e s  i n  
a n i m a l  s e r a  ( A f s h a r  etal., 1989).  I n  t h e  c o u r s e  o f  o u r  in i t ia l  s t u d i e s  t o  d e t e r m i n e  
t h e  o p t i m a l  l e v e l  o f  G I  f o r  i nac t iva t ing  B T V ,  w i t h o u t  c o m p r o m i s i n g  t h e  r eac t i ­
v i ty  o f  t h e  a n t i g e n  i n  C - E L I S A ,  w e  n o t e d  a r e v e r s e  G I  d o s e / a n t i g e n i c  r eac t iv i ty  
r e s p o n s e  ( u n p u b l i s h e d  d a t a ) .  T h i s  r e p o r t  p r e s e n t s  t h e  r e s u l t s  o f  t h e  e f f e c t  o f  G I  
d o s a g e  o n  B T V  a n t i g e n ,  r e a c t i v e  w i t h  t h e  m o n o c l o n a l  a n t i b o d y  ( M A b )  u s e d  i n  
t h e  C - E L I S A ,  a s  r e v e a l e d  b y  W e s t e r n  i m m u n o b l o t t i n g  ana lys i s .  

B T V  antigen w a s  prepared according t o  a m e t h o d  previously described (Anderson,  1984) f r o m  
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Fig. 1. 
Effect  o f  g a m m a  irradation (0,1,2,3,  4 , 5  
a n d  6 Mrad) o n  t h e  m a j o r  group-specific 
B T V  protein (VP7) reacted w i t h  M A b  i n  

immunoblot t ing .  

45kd  — 

baby  hamster k idney  cells (BHK-21) infected w i t h  plaque-purif ied B T V  type 11 (U.S.A.) a n d  
maintained i n  serum-free m e d i u m .  A l i q u o t s  (0.5 m l )  o f  B T V  antigen w e r e  lyophi l ized  a n d  w h i l e  
o n  w e t  ice were  subjected to 1,2,3,4,5 and  6 Mrad o f  G I  f r o m  a 6 0  C o  source (Thomas  etal, 1982). 
Fo l lowing  reconstitution w i t h  sterile, pyrogen-free, distil led water, samples  (25 f i\)  f r o m  each G I  
treatment a n d  non-irradiated B T V  antigen (control, 0 Mrad) w e r e  m i x e d  w i t h  an  equal  v o l u m e  o f  
0.063 mol/1 Tris-HCl buf fer,  p H  6.8 containing 20 % glycerol, 2 % s o d i u m  dodecyl  sulfate (SDS) 
a n d  5 % 2-mercapto-ethanol. T h e  samples  w e r e  bo i l ed  f o r  5 m i n  a n d  t h e  proteins were  separated 
b y  a m o d i f i e d  SDS-PAGE (Laemmli,  1970). T h e  resolving gel  w a s  prepared b y  di lut ing a 30 % 
acrylamide, 0.8 % BIS stock solut ion to a final concentration o f  7.5 % acrylamide w i t h  0.375 mol/1 
Tris-HCl buf fer ,  pH 8.8 a n d  0.1 %SDS. T h e  stacking gel  w a s  c o m p o s e d  o f  5.0 % acrylamide, 0.13 % 
BIS, 0.1 % SDS i n  0.125 mol/1 Tris-HCl buf fer,  p H  6.8. T h e  runn ing  b u f f e r  w a s  a solut ion o f  0.025 
mol/1 Tris-HCl p H  8.3,0.192 mol/1 glycine a n d  0.1 % SDS. Proteins were  electrophoretically trans­
ferred to  a nitrocellulose membrane (0.45 nm, Schleicher and Schuell) and immunoblotting was 
carried out according to  the method described by Towbin  et al. (1979). T h e  membranes were incu­
bated first with a 1:50 dilution o f  a group-specific murine MAb to  BTV (Anderson, 1984) and then 
with a commercial horseradish peroxidase conjugated rabbit anti-mouse antibody. The  reaction 
was detected with diaminobenzidine and hydrogen peroxide. 

T h e  m a j o r  g r o u p  speci f ic  B T V  p r o t e i n  ( V P 7 )  ( G o r m a n ,  1985) b e i n g  approxi ­
m a t e l y  45,000 d a l t o n  (45kD)  w a s  t h e  o n l y  p o l y p e p t i d e  b a n d  d e t e c t e d  b y  t h e  
M A b  ( F i g u r e  1). T h e  in t ens i ty  o f  t h e  r e a c t i o n  i n  t h e  i m m u n o b l o t  w a s  inverse ly  
r e l a t ed  t o  t h e  d o s a g e  o f  G I  f o r  B T V  a n t i g e n .  Similar ly,  w e  f o u n d  t h a t  t h e  react i ­
vi ty o f  t h e  a n t i g e n  i n  E L I S A  d e c r e a s e d  a t  l ea s t  b y  e igh t - fo ld  w h e n  i r rad ia t ion  
d o s a g e  h i g h e r  t h a n  4 M r a d  w e r e  u s e d  ( u n p u b l i s h e d  da ta ) .  A t  a l o w e r  d o s a g e  o f  
i r radia t ion  (1  a n d  2 M r a d ) ,  w h i l e  r e s i d u a l  v i r u s  ( 3 - 4  l o g  10) w a s  inac t iva ted  i n  
t h e  a n t i g e n  p repa ra t ion ,  n o  c h a n g e  i n  i m m u n o r e a c t i v i t y  o f  t h e  g r o u p  spec i f ic  
p r o t e i n  ( V P 7 )  w a s  d e t e c t e d .  T h e  i m m u n o b l o t t i n g  r e s u l t  clearly ind ica t e s  t h a t  
t h e  reac t ive  p r o t e i n  b a n d  is a l t e r ed  a f t e r  e x p o s u r e  t o  h i g h e r  d o s a g e  o f  G I  ( 4 - 6  
M r a d ) .  W e  h a v e  n o t e d  a s imi lar  e f f e c t  o f  G I  o n  a n o t h e r  E L I S A  a n t i g e n  p r epa ra ­
t i o n  (e.g.  p s e u d o r a b i e s  v i rus )  a n d  h a v e  success fu l ly  u s e d  chemica l s  (e.g.  b i n a r y  
e t h y l e n e i m i n e )  f o r  r e n d e r i n g  t h i s  d i agnos t i c  r e a g e n t  f r e e  o f  v iab le  v i r u s  
w i t h o u t  los ing  an t igen i c  react ivi ty.  W h e t h e r  a l t e ra t ion  o f  t h i s  B T V  p r o t e i n  is 
t h e  r e s u l t  o f  d i rec t  r ad ia t ion  o r  is d u e  t o  a s e c o n d a r y  e f f e c t  a n d  f r e e  radica l  
f o r m a t i o n  ( J o h n s  & C u n n i n g h a m ,  1983) r e m a i n s  t o  b e  s t u d i e d .  C u r r e n t l y ,  t h e  
B T V  a n t i g e n  f o r  E L I S A  is i r rad ia ted  w i t h  1 M r a d  b e f o r e  b e i n g  r e l e a s e d  f o r  u s e  
i n  serological  t e s t s  i n  l o w  secur i ty  l abora tor ies .  T h i s  l eve l  o f  i r rad ia t ion  i s  su f f i ­
c i en t  t o  inac t iva te  > 5  l o g  10 o f  B T V  ( T h o m a s  et al., 1981). 
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