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Summary. - A f t e r  intradermal inoculation o f  t h e  at tenuated pseudo-
rabies  v i r u s  ( P R V )  strains,  Bartha,  M K  35 ( g l + )  a n d  M K  3 5 - T - 2  ( g ľ )  
t o  rabbits,  they  caused  local inf lammatory  n o d u l e s  with o e d e m a  
r e d d i n e s s  a n d  necrosis .  T h e  specif i ty  o f  t h e s e  reactions w a s  
c o n f i r m e d  b y  their  inhibition with a n t i - P R V  s e r u m .  T h e  minimal  
d o s e  that  caused v is ib le  skin reaction w a s  a b o u t  10 2  T C I D 5 0 / m l  f o r  
Bartha a n d  MK 3 5 - T - 2  ( g ľ )  strains a n d  o v e r  10 4  T C I D 5 0 / m l  f o r  t h e  
MK 35 ( g l + )  strain.  It i s  a s s u m e d  that  t h e  es tab l i shed  residual  skin 
v i ru lence  can s e r v e  a s  an additional distinction marker  f o r  atte­
n u a t e d  P R V  s t ra ins .  
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A l t h o u g h  m a n y  h e r p e s v i r u s  i n f ec t i ons  c a u s e  local sk in  reac t ions ,  t h e  P R V  
v i r u l e n c e  is se t t l ed  u s i n g  i ts  abil i ty t o  c a u s e  le tha l  encepha l i t i s  in  suscep t ib le  
an ima l s .  M a n y  a t t e n u a t e d  s t r a ins  t h a t  d o  n o t  c a u s e  letal  encepha t i l i t s  a f t e r  
s u b c u t a n e o u s  inocu la t ion  h a v e  b e e n  o b t a i n e d  d u r i n g  t h e  last  d e c a d e s  
( P e n s a e r t  a n d  Kluge ,  1989). T h e s e  a r e  success fu l ly  u s e d  a s  vacc ines  a n d  d i f f e r  
m a i n l y  b y  d e l e t i o n s  in  t h e i r  g e n o m e s ,  d e t e r m i n n i n g  t h e  a b s e n c e  o f  ce r ta in  viral 
p r o t e i n s  (Lomnicz i  et al., 1984; M e t t e n l e i t e r  el al., 1989). T h e  d i f f e r e n c e s  
b e t w e e n  t h e i r  res idua l  v i ru l ence  a r e  n o t  c o m p l e t e l y  spec i f ied  a n d  a r e  cu r r en t l y  
u n d e r  inves t iga t ion  ( M e n g e l i n g  et al., 1990; R z i h a  et al., 1990). I n  o r d e r  t o  es ta ­
b l i sh  t h e  d i f f e r e n c e s  in  res idua l  v i ru l ence  o f  s o m e  a t t e n u a t e d  P R V  s t ra ins ,  w e  
e x a m i n e d  t h e i r  abili ty t o  c a u s e  skin  a l t e rna t i ons  in  suscep t ib l e  an ima l s .  

Attenuated strains M K  35 ( g l + )  and M K  3 5 - T - 2  ( g ľ )  (Tatarov, 1990) and the Bartha strain 
obtained from  „Filaxia" - Budapest were used.  T h e  strains were propagated in chick embryo  cells 
(CEC)  and  lyophylized with infectious titres of  107, 106 and 105 5 TCIDso/ml  respectively (Fig. 3). 
Rabbits  with 3 kg body weight,  guinea pigs, o n e  year old sheep  and two m o n t h s  old pigs, negative 
fo r  PRV antibodies were used,  three  animals  were included into each experimental  group.  
T e n - f o l d  dilutions of each PRV strain were inoculated i n t r ade rma l^  into the  cut skin o r  rubbed 
into the  scarificated skin. A s  controls,  each animal was inoculated in t he  s ame  way with uninfec-
t ious cell cul turc  med ium.  T h e  results were read by appearance of skin changes  and  examined 
histologically af ter  fixation with 10 % formalin,  and haemotoxyl in-eosin  staining. Tissue samples  
were treated and inoculated in cell cul tures  for  virus reisolation. T o  prove the  specifity of  t h e  skin 
changes,  104

 T C I D 5 0  of  t he  strain MK 3 5 - T - 2  ( g ľ )  were mixed with two-fold dilutions of a anti 
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PRV serum with a neutralization titre 1:32 or with control foetal swine serum. A f t e r  one hour 
incubation at 37 ° C  these  mixtures  were  inoculated intradermally t o  rabbits. 

We inoculated undiluted virus strains intradermally or by scarification to 
pigs, sheep, guinea pigs and rabbits (3 animals each). After scarification the 
skin changes did not appear in each animal. Neither appeared visible changes 
after intradermal inoculation of pigs and sheep. Slight reddening was observed 
after intradermal inoculation of guinea pigs. 

By 24 hours after intradermal inoculation of the PRV strains to rabbits 
distinctive local indurations appeared, namely red local swellings with 
a diameter of 1.5 - 2.0 cm around the inoculation spot (Fig. 1). By time the local 
inflammatory nodules extented slightly and necrotic lesions appeared in their 
centre. 

Microscopically we found a marked inflammatory reaction (Fig. 2a, b), which 
involed the epidermis, dermis and the subcutaneous connective tissue. 
Necrotic areas were seen in the epidermis. In the dermis hyperaemia, oedema, 
haemorrhages and marked round cell infiltration were seen. In other areas 
granulocytes and increased number of eosinophilic cells were found. Large 
cells with dark nuclei were also observed as well as vasculitis and folliculitis. 
PRV strains were reisolated from some inflammatory nodules. 

Intradermal inoculation of mixtures of MK 35-T-2 strain and dilutions of 
anti-PRV serum caused local inflammatory nodules only when serum dilu­
tions were over 1:16. The control mixture with foetal serum caused marked 
nodules confirming the specifity of skin reaction. 

Fig. 1 
Inf lammatory skin reactions 48 hr  af ter  intradermal inoculation of dilutions of a t tenuated PRV 

strains 
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Fig. 2 
Histologic picture o f  the local skin lesion. 
Inflammatory reaction with cell infiltra­
t ion,  haemorrhages  and partial epidermal 

necrosis  (b) 

In order to compare the infectious titres in CEC with skin virulence, we 
inoculated intradermal^ 10-fold dilutions of each strain. The titre of the esta­
blished skin virulence as compared with the infectious titres in CEC is 
presented in Fig. 3. It shows that the skin virulence was by 2 log10 lower as the 
titres in CEC for strains Bartha and MK 35-T-2 (gľ), but for the strain MK 35 
(gl+) this difference was over 4 log|0. Thus the minimal skin reactive dose for 
the strains Bartha and MK 35-T-2 (gľ)  was about 102 TCID50 while for the 
strain MK 35 (gl+) it was over 104 TCID50. 

Our investigations show that some attenuated PRV strains, not causing 
death, reproduce locally in the skin in intradermal^ inoculated rabbits and 
cause local inflammatory nodules. The histological changes in the lesions are 
represented by inflammatory round cell infiltration, haemorrhages and parti­
al necrosis of the epidermis. The inhibition of the inoculated strains by 

infectious 
t i t e rs  
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Fig. 3 

4 Compar ison between the  infectious titres 
of  t he  a t tenuated PRV strains measured 
in Ch .  F. cell cul ture and determined by 3 m their skin virulence 

2 
It is obvious that the  minimal dose  that 
causes  visible skin reaction is about  I02 

T C I D 5 0 / m l  for  Bartha and MK 3 5 - T - 2  
( g ľ )  strains and over I04 TCIDso/ml for 
the MK 35 ( g ľ )  strain. strains MK35(gI+) MK35(gľ)  Bartha 
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anti-PRV serum confirmed the specifity of the local changes and point at the 
possibility to detect anti-PRV antibodies by inhibition of the skin reaction. 

Our results show that the attenuated PRV strains although loosing their 
ability to cause lethal encephalitis, still possess residual skin virulence at intra­
dermal inoculation in rabbits. It is interesting that this residual virulence is 
weaker in strain MK 35 (gl+) than in strains Bartha and MK 35-T-2 (gl~). Presu­
mably this residual skin virulence is determined by some viral proteins and may 
serve as a differentiating marker of the attenuated PRV strains. 
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