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Summary. - ELISA was standardized t o  detect ant i -DNA antibodies 
(ADAbs) in sera of  rabbits infected with rinderpest virus (RPV). 
These  antibodies were  f o u n d  in late (28th and  36th day post  
inoculation (dpi)) sera of  rabbits infected with rabbit virulent lapini-
zed RPV, b u t  n o t  in  early (7th dpi) sera of  t h e  same  rabbits. A D A b s  
were  n o t  f o u n d  either in early o r  late sera of  rabbits infected with 
at tenuated RBOK strain of  RPV. Rabbit  anti-RPV hyper immune  
serum was also found  t o  b e  positive fo r  ADAbs.  Detection of  these  
antibodies by  ELISA proved D N A  t o  b e  o n e  of  t he  target antigens 
fo r  antinuclear antibodies induced in RPV infection. 
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Induction of  different types of  auto-antibodies after virus infection and  
demonstrat ion o f  virus-like structures in tissues of  patients with au to immune  
diseases led t o  t h e  concept tha t  viruses m a y  act as trigger for  autoimmunity.  
A m o n g  several candidate viruses which trigger autoimmunity,  morbilliviruses 
had been  of  particular interest. I n  measles patients, lymphocytotoxic (Mottironi 
and  Terasaki, 1970) and  demyelinating (Yonezawa, 1971) antibodies have been  
demonstrated.  Measles virus (MV)-antibodies (Filimonova  et al., 1982) and  M V  
genomic R N A  in lymphocytes (Andjaparidze  et al., 1989) have been  reported in 
patients with au to immune  disorders. Ano the r  morbillivirus, RPV, has  also b e e n  
shown t o  induce t h e  autoantibody production in t h e  f o r m  of  antinuclear 
antibodies (ANAs) (Fukuda and  Yamanouchi ,  1976, 1981; Imaoka  et al., 
1988a,b). Based o n  immunofluorescence studies, Imaoka  et al. (1988ft) provided 
indirect evidence fo r  D N A  as o n e  of  t h e  target antigens fo r  A N A s  induced by 
RPV. ELISA has  been  used t o  specifically identify A D A b s  in  h u m a n  sera (Ali 
and Ali, 1983; Edberg and  Taylor, 1986; Gripenberg and  Kurki, 1986; Hoch  and  
Schwaber, 1986). This  is t h e  first report o n  use  of  ELISA for  detection of  A D A b s  
in RPV infected rabbits'  sera and  o n  a n  unequivocal evidence that  D N A  is t he  
target antigen for  A N A s  induced in this  infection. 
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Healthy male rabbits (aged 3-4 months)  were randomly divided into 3 groups. Group I (n = 3) 
rabbits were infected intravenously with 1 m l  o f  104 7 6  T C I D ^  o f V e r o  adapted RBOK strain o f  RPV 
at 5th passage level. Group II (n = 3) rabbits were similarly inoculated with  Vero adapted lapinized 
RPV (LRPV) at 8th passage level, and group III (n = 6) was uninfected control rabbits, kept 
separately. Serum samples were collected o n  7th and 28th dpi. Group II rabbits were  also b led  o n  
36th dpi. Sero-conversion was confirmed b y  standard neutralization test and ELISA. Rabbit anti-
RPV hyper immune serum (RaRPHIS) was also included in this study. 

Indirect ELISA was used to detect A D A b s  in rabbits' sera. D N A  used was purified f r o m  goat liver 
and assayed according to Sambrook  et al (1989). Only D N A  preparations having absorbancy ratio (A 
260/280 n m )  o f  2 or more  were used. ELISA microtiter plates (Dynatech) were  coated with 0.1 m l  o f  
5 /ig/ml o f  D N A  diluted in 0.05 mol/1 carbonate-bicarbonate buffer, pH 9.6 and incubated at 4 °C  for 
18 hrs. Before addition o f  each subsequent reagent, the wells were washed with Dulbecco's PBS 
containing 0.05 % Tween-20 (PBST). Blocking was effected with 0.1 ml o f  2 % gelatin in PBST at 
37 °C  for 2 hrs. Then 0.075 ml o f  test sera diluted 1:200 in PBST was added in triplicate and the plates 
were incubated at 37 °C  for 2 hrs. Swine anti-rabbit HRPO conjugate (Dakopatts, Netherlands) was 
used to probe the bound antibodies and to check for any reactivity o f  conjugate with coated DNA,  
without serum conjugate control was kept. O-phenylenediamine - H 2 0 2  and 3 N H 2 S 0 4  were used as 
substrate and stop solutions, respectively. A 4 9 2  was read in an ELISA reader and a 2-fold or higher 
difference between control and test sera was taken for positivity. 

T h e  ELISA was found  t o  be  suitable for  detection of A D A b s  in RPV-infected 
rabbits' sera (Fig. 1). T h e  highest content  of  A D A b s  was found  in 28th dpi sera 
of  rabbits, infected with rabbit virulent LRPV and by 36th dpi these antibodies 
showed a slight decline. Early (7th dpi) sera f rom the  same  rabbits didn ' t  have 
significant ADAbs.  This  is in agreement with t he  findings of  immunofluores­
cence studies (Fukuda and Yamanouchi,  1981; Imaoka  et al., 1988a). A D A b s  
could not  be  detected in early o r  late sera of  rabbits inoculated with t he  
attenuated RBOK strain of  RPV. Fukuda  and  Yamanouchi  (1981) also could no t  
detect ANAs  in rabbits inoculated with another  attenuated strain, t he  lapinized 
avianized (LA), of  RPV. LRPV has been  shown to  cause marked destruction of 
T lymphocytes, leading t o  necrosis of t he  T-dependent  area in t he  lymphoid 
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Fig. 1 
Detection o f  anti-DNA antibodies in diffe­

rent rabbit sera by ELISA 
Abscissa: a - without serum, conjugate 
control; b - healthy rabbit serum; c - early 
(7th dpi) serum from LRPV infected rab­
bits; d - late (28th dpi) serum from LRPV 
infected rabbits; e - late (36th dpi) serum 
from LRPV infected rabbits; f - early (7th 
dpi) serum from rabbits infected with 
RBOK strain o f  RPV; g - late (28th dpi) 
serum from rabbits infected with RBOK 
strain o f  RPV; h - RaRPHIS. Ordinate: 
A 
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tissue (Yamanouchi et al., 1974), whereas the attenuated L A  strain has a much 
milder effect on T-cells (Fukuda and Yamanouchi, 1981). Evidence has been 
presented that a T-cell subpopulation is involved in control of  proliferation of  
auto-reactive B-cells (Allison et al., 1971; Carnaud et al., 1977; Chused  et al., 
1978). Thus, the necrosis of  particular suppressor T-cells in the infection with the 
LRPV and not in the infection with the attenuated RBOK strain of  RPV may b e  
the reason for finding A D A b s  only in rabbits infected with the LRPV. A D A b s  
detected in RaRPHIS may b e  produced, because this serum is also raised b y  
repeated inoculation of rabbits with rabbit virulent LRPV. T h e  agar gel precipita­
t ion test (AGPT)  and  counter  immunoelectrophoresis (CIE) using RaRPHIS are  
commonly used fo r  diagnosis of  rinderpest (Scott, 1985). Thus ,  if t he  material 
sent  for  diagnosis of  rinderpest is either improperly transported o r  is f r o m  
a putrified carcase, there  are  chances of  cell disruption and  breakage of  nuclei 
leading t o  release of  cellular D N A ,  which may  lead t o  false positive results in  
A G P T / C I E .  

T h e  use  of  ELIS A fo r  detection of  A D A b s  in  sera of  rabbits infected with R P V  
has  n o t  only obviated t h e  n e e d  fo r  cell substrates used in  fluorescence studies, 
b u t  it has  also provided a direct evidence fo r  D N A  being o n e  of  t h e  target 
antigens of  A N A s  induced in RPV infection of  rabbits. Fur thermore,  A D A b s  are  
diagnostic markers fo r  systemic lupus  erythematosus,  an  au to immune  disorder 
of  humans ,  and  are involved in  its pathogenesis (Tan, 1988). T h e  experimental 
induction of  A D A b s  in laboratory animals has  proved difficult, b u t  R P V  
infection of  rabbits m a y  provide a un ique  model  for  this phenomenon .  
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