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Summon. - A d u l t  w h i t e  m i c e  i m m u n i z e d  p e r o r a l l y  w i t h  t h e  i n f e c ­

t i o u s  Ska l i c a  s t r a i n  f r o m  t h e  t i c k - b o r n e  e n c e p h a l i t i s  ( T B E )  v i r u s  

c o m p l e x  d i d  n o t  s h o w  a n y  c l in ica l  s y m p t o m s  o f  i l l nes s .  5 6  °o o f  

e x p e r i m e n t a l  a n i m a l s  i m m u n i z e d  w i t h  t w o  d o s e s  o f  t h e  Ska l i c a  v i r u s  

( t h e  t i t e r  o f  v i r u s  w a s  6 x l 0 1 0  LD< 0 )  w e r e  p r o t e c t e d  a g a i n s t  t h e  

c h a l l e n g e  w i t h  t h e  H y p r  s t r a i n  o f  T B E  v i r u s .  A l l  m i c e  i m m u n i z e d  

w i t h  t h e  S k a l i c a  v i r u s  a n d  h a v i n g  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 n g  a n t i ­

b o d i e s  h i g h e r  t h a n  1:80 s u r v i v e d  t h e  c h a l l e n g e  w i t h  t h e  g i v e n  d o s e  o f  

v i r u l e n t  T B E  v i r u s .  N o  d i f f e r e n c e s  i n  t h e  i m m u n o g e n i c i t y  a n d  

p r o t e c t i v i t v  w e r e  o b s e r v e d  i n  e x p e r i m e n t a l  a n i m a l s  i n f e c t e d  w i t h  

i n f e c t i o u s  S k a l i c a  v i r u s  b y  o e s o p h a g e a l  p r o b e ,  o r  b y  d r i n k i n g  v i r u s -

c o n t a i n i n g  m e d i u m .  A h i g h e r  p r o t e c t i v e  ac t iv i ty  a g a i n s t  t h e  v i r u l e n t  

H y p r  v i r u s  w a s  o b s e r v e d  i n  a d u l t  w h i t e  m i c e  i m m u n i z e d  s u b c u t a -

n e o u s l v  w i t h  t h e  Ska l i ca  v i r u s .  
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immunization: haemagglutination-inhibiting antibodies 

Introduction 

T h e  Ska l i c a  s t r a i n  i s o l a t e d  f r o m  b a n k  v o l e  (Clerhrionomys glareolus) ( G r e š í -
k o v á  et at.. 1976) i s  r e l a t e d  t o  t h e  L a n g a t  v i r u s  ( G u i r a k h o o  et al.. 1991). C l o s e  
r e l a t i o n s h i p s  b e t w e e n  t h e  Ska l ica .  L a n g a t  a n d  H y p r  s t ra in  o f  t i ck-borne  e n c e p h a ­
l i t is  v i r u s e s  w e r e  d e m o n s t r a t e d  b y  k i n e t i c  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  t e s t s  
( E l e č k o v á  et al., 1990). 

A d u l t  w h i t e  m i c e  i n f e c t e d  s u b c u t a n e o u s l y  (s.  c.) w i t h  t h e  Skal ica  v i r u s  s h o w e d  
n o  m a n i f e s t  clinical  s y m p t o m s  o f  i l l n e s s  ( G r e š í k o v á  a n d  S e k e y o v á .  1980). T h i s  
s t ra in  w a s  i m m u n o g e n i c  a f t e r  p e r i p h e r a l  app l ica t ion  t o  a d u l t  w h i t e  m i c e  
( G r e š í k o v á  a n d  S e k e y o v á .  1981; G r e š í k o v á  et al.. 1986). 

T h e  a i m  o f  t h e  p r e s e n t  s t u d y  w a s  t o  a n a l y s e  t h e  i m m u n e  r e s p o n s e  o f  a d u l t  
w h i t e  m i c e  a f t e r  perora l  i n f e c t i o n  w i t h  t h e  Ska l ica  v i r u s .  
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Materials and Methods 

Viruses. Skalica virus has undergone passages (i. c.) in suckling white mice. For immunization 
purposes, the virus was cultivated in chick embryo or Yero E6 cells, in Earle's minimal essential 
medium (MEM) with or without 5 °o foetal bovine serum. The virus was harvested alter 72 hr 
incubation at 37 °C. 

Vims titration. Serial 10-fold dilutions of the culture fluid were injected intracerebral!) (i. c.) into 
suckling mice and the LDJ0 titers were determined routinely. 

Immunization of mice. For s. c. immunization groups of 4 adult white mice were inoculated with 
two 100 LD<„ doses of the Skalica virus. The second dose was given 14 days after the first dose. The 
mice were challenged with the virulent Hypr strain s. c. 14 days after the second dose of Skalica virus. 
For peroral immunization the probe with 0.2 ml of infectious Skalica virus was applied directly into 
the oesophagus of mice. The second dose of the virus was applied after 14-28 days. The blood 
samples were taken from immunized animals before the application of the second virus dose and 14 
days later. The mice were challenged with 100 LD?I1 of virulent TBE virus (Hypr strain) s. c. 14 days 
after the second dose ot the Skalica virus. In addition. 16 adult white mice were infected by drinking 
ad libitum of medium containing infectious Skalica virus. 

Serological examination. The sera of mice were extracted by acetone and adsorbed with goose 
erythrocytes prior testing for the presence of haemagglutination-inhibiting (HIi antibodies. The 
antigens for the HI tests were prepared by sucrose-acetone extraction of suckling mice brain 
according to the method described by Clarke and Casals (1958). Four to eight haemagglutinating 
units of antigen were used in the tests. 

Results 

A d u l t  w h i t e  m i c e  i m m u n i z e d  s .  c .  w i t h  t h e  Ska l i c a  v i r u s  w e r e  p r o t e c t e d  
a g a i n s t  t h e  c h a l l e n g e  w i t h  1000 L D 5 0  o f  t h e  H y p r  v i r u s  s t r a i n .  A f t e r  i m m u n i z a ­
t i o n  w i t h  t w o  d o s e s  o f  t h e  S k a l i c a  v i r u s  t h e  p r o t e c t i o n  e f f e c t  w a s  h i a h e r  ( T a b l e  
1). 

A d u l t  w h i t e  m i c e  i m m u n i z e d  w i t h  t w o  d o s e s  o f  t h e  Ska l i c a  v i r u s  ( 2 x l 0 4  L D ^ , )  
b y  o e s o p h a g e a l  p r o b e  p r o d u c e d  H I  a n t i b o d i e s  w i t h  t h e  t i t e r s  r a n g i n g  f r o m  1:10 
u p  t o  1:320 ( t h e  m e a n  t i t e r  w a s  1:46.7).  F r o m  3 4  i m m u n i z e d  m i c e  o n l y  4 (12 °o) 

Table 1. Protective activity of Skalica virus applied s. c. against challenge with Hypr virus 

Mice immunized with 1 dose Mice immunized with 2 doses Non-immunized mice 
of Skalica virus of Skalica virus 

Challenee with Death/ Challenge with Death/ Challenge with Death/ 
resp. dose Survival resp. dose Survival resp. dose Survival 

of Hypr (LDi(1) of Hypr (LDi(1) of Hypr (LD5ll) 

10" 1/3 10" 0/4 10" 4/0 
10-5 1/3 10? 0/4 10f 4/0 
10J 1/3 10J 0/4 104 4/0 
10' 0/4 10-' 0/4 10-' 4/0 
10? 0/4 10- 0/4 10: 4/0 
10' 0/4 10' 0/4 10' 4/0 
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w e r e  p r o t e c t e d  a g a i n s t  t h e  c h a l l e n g e  w i t h  T B E  v i r u s  ( T a b l e  2).  
W h e n  e x p e r i m e n t a l  a n i m a l s  w e r e  i m m u n i z e d  w i t h  h i g h e r  d o s e  o f  v i r u s  

( 6 x l 0 1 0  L D 5 0 ) ,  H I  a n t i b o d i e s  w e r e  d e t e c t e d  w i t h  m e a n  t i te r  1:173.7. F r o m  2 7  

Table 2. HI antibodies in the sera of mice immunized perorally with the Skalica virus 

HI liter" after 
Serum No. the 1st dose the 2nd dose Challenee 

(2xl04 LD<„) (2x10-* LD<„) (1(F LDW) 

) 20 20 
2 80 20 -

3 10 20 
4 40 320 320 
5 40 80 -

6 20 20 -

7 320 20 -

8 80 20 -

9 20 20 -

10 10 20 -

11 160 20 -

12 20 320 640 
13 20 20 -

14 20 10 -

15 0 10 -

16 10 20 -

17 40 10 -

18 80 20 -

19 20 20 
20 40 20 -

21 20 10 -

22 40 160 640 
23 0 20 -

24 20 40 -

25 80 40 -

26 80 10 -

27 80 20 -

28 80 10 -

29 40 20 -

30 40 10 -

31 20 160 1280 
32 40 10 -

33 10 10 -

34 20 40 -

Mean 47.6 46.7 720 

* Reciprocal values of dilutions 
- Micc dead after challenge 
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i m m u n i z e d  m i c e  15 ( 5 6  % )  w e r e  p r o t e c t e d  a g a i n s t  t h e  c h a l l e n g e  w i t h  T B E  v i r u s  
( T a b l e  3).  

W e  c o m p a r e d  a l s o  t w o  t y p e s  o f  t h e  p e r o r a l  r o u t e  o f  t h e  a p p l i c a t i o n  o f  t h e  
Ska l ica  v i r u s  t o  a d u l t  w h i t e  m i c e .  T w e n t y  o n e  m i c e  w e r e  i m m u n i z e d  w i t h  t h e  
Ska l ica  v i r u s  ( 6 x l 0 4  L D 5 0 )  b y  t h e  o e s o p h a g e a l  p r o b e  a n d  16 m i c e  w e r e  a l l o w e d  t o  
d r i n k  m e d i u m  c o n t a i n i n g  i n f e c t i o u s  v i r u s  (105-5  L D 5 0 )  a d  l i b i t u m .  N o  s i g n i f i c a n t  
d i f f e r e n c e s  i n  H I  t i t e r s  w e r e  o b s e r v e d  i n  b o t h  g r o u p s  ( T a b l e  4). 

Table 3. HI antibodies in the sera of mice immunized perorally with the Skalica virus 

Serum No. the 1st dose 
(6x 1010 LD50) 

HI titer" after 
the 2nd dose Challenge 
(6x 1010 LD5 0) (10: LDj„) 

1 10 10 _ 

2 160 320 640 
3 40 10 160 
4 80 160 640 
5 10 40 _ 

6 10 20 -

7 20 160 160 
8 40 320 320 
9 0 0 _ 

10 10 10 -

11 40 320 320 
12 10 320 320 
13 10 20 -

14 10 160 -

15 20 10 -

16 40 320 320 
17 40 80 320 
18 80 640 160 
19 0 80 -

20 0 320 640 
21 40 40 160 
22 10 20 -

23 0 10 -

24 20 320 640 
25 20 320 320 
26 40 10 -

27 20 640 640 

Mean 28.8 173.7 384 

* Reciprocal values of dilutions 
- Mice dead after challenge 
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Discussion 

T h e  i s o l a t i o n  o f  t h e  Ska l ica  v i r u s  w a s  d e s c r i b e d  in  1976  ( G r e š í k o v á  er al.. 
1976). A f t e r  p e r i p h e r a l  i n o c u l a t i o n  o f  a d u l t  w h i t e  m i c e  w i t h  t h i s  v i r u s  n o  cl inical  
s y m p t o m s  o f  i l l n e s s  w e r e  o b s e r v e d :  h o w e v e r ,  a n t i b o d y  p r o d u c t i o n  c o u l d  b e  
d e m o n s t r a t e d  ( G r e š í k o v á  er al.. 1986). It w a s  t h e r e f o r e  o f  i n t e r e s t  t o  e x a m i n e  
a n t i b o d y  p r o d u c t i o n  i n  a d u l t  w h i t e  m i c e  a f t e r  p e r o r a l  i m m u n i z a t i o n .  M i c e  
i n o c u l a t e d  p e r o r a l l y  w i t h  t h e  Ska l ica  v i r u s  d i d  n o t  s h o w  a n y  s y m p t o m s  o f  i l lness .  
T h e s e  r e s u l t s  c o n t r a s t  w i t h  t h e  e x p e r i m e n t s  c a r r i e d  o u t  w i t h  a v i r u l e n t  T B E  
v i r u s ,  t h e  H y p r  s t ra in .  A d u l t  w h i t e  m i c e  i n o c u l a t e d  p e r o r a l l y  w i t h  i n f e c t e d  m i l k  
d i e d  a f t e r  a n  i n c u b a t i o n  p e r i o d  o f  9 - 1 1  d a y s  w i t h  typica l  s y m p t o m s  o f  e n c e p h a ­
l i t i s  ( G r e š í k o v á .  1957). T h e  q u e s t i o n s  a r i s e  a s  t o  w h e t h e r  t h e  Skal ica  v i r u s  w h e n  
a d m i n i s t e r e d  p e r o r a l l y  w a s  b l o c k e d  b y  i n h i b i t o r s  p r e s e n t  i n  t h e  g a s t r o i n t e s t i n a l  
tract  a n d / o r  t h e  Ska l ica  v i r u s  i s  m o r e  s e n s i t i v e  t o  t h e  ac id  p H  t h a n  t h e  H y p r  
v i r u s .  M i c e  i n o c u l a t e d  w i t h  v i r u s - c o n t a m i n a t e d  s o u r  m i l k  ( t h e  H y p r  s t r a i n  o f  
T B E  v i r u s  w a s  u s e d )  d i e d  a f t e r  a n  i n c u b a t i o n  o f  8 - 9  d a y s  w i t h  t h e  s y m p t o m s  o f  
e n c e p h a l i t i s  ( G r e š í k o v á - K o h ú t o v á .  1959). It w a s  a l s o  d e m o n s t r a t e d  t h a t  t h e  
Ska l ica  v i r u s ,  i n  c o m p a r i s o n  t o  v i r u l e n t  H y p r  v i r u s  s t ra in,  i s  m o r e  s e n s i t i v e  t o  t h e  
a c t i o n  o f  n o n - s p e c i f i c  i n h i b i t o r s  ( G r e š í k o v á  a n d  S e k e y o v á .  1981). s i m i l a r l y  t o  
T B E  v i r a l  s t r a i n s  w i t h  r e d u c e d  v i r u l e n c e  ( M a y e r  er al.. 1967). 

U s i n g  t h e  Skal ica  s t ra in,  a n  e x p e r i m e n t a l  v a c c i n e  w a s  p r e p a r e d .  I m m u n i z e d  
a n i m a l s  p r o d u c e d  a n t i b o d i e s  a n d  w e r e  p r o t e c t e d  a g a i n s t  a v i r u l e n t  T B E  v i r u s  
( G r e š í k o v á  er al.. 1986). 

T h e r e  i s  a l s o  a t h e o r e t i c a l  p o s s i b i l i t y  t h a t  l i v e  a t t e n u a t e d  Skal ica  v a c c i n e  
a d m i n i s t e r e d  p e r o r a l l y  m i g h t  p r o t e c t  t h e  v a c c i n a t e d  s u b j e c t  a g a i n s t  v i r u l e n t  T B E  
v i r u s  s t r a i n s .  
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