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Summary. - A total o f  69 small mammals  o f  6 species were  collected in localities 
Marcelové and Kopáč (southwestern Slovakia) and investigated. T w o  strains of 
murine herpesvirus (MHV) have been isolated and reisolated from  Apodemus 
flavicollis. Both virus strains killed suckling mice after i.e. and i.p. inoculation. 
Adult mice were killed 4-7 days after i.e. inoculation. Cross antigenic reactions 
among  l 4 C  aminoacid hydrolysate labelled MHV-72 infected Vero cells and 
mouse immune sera against the two new isolates and rabbit immune sera raised 
against purified MHV strains No. 72 and No. 76 were done. Prollles of 
immunoprecipitated proteins are almost identical. All used immune sera cross-
reacted with major proteins of MHV-72 strain. W e  conclude that the two virus 
isolates from  ApodemusJJavicollis are new strains o f  MHV. 
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Six strains of a novel MHV were  isolated from two species of wild murine 
rodents Clethrionomys glareolus (MHV-60, MHV-68 and MHV-72) and Apo­
demus Jlavicollis (MHV-76, MHV-78 and  M H V  Šumava AT.) from two distant 
regions of Czech and Slovak Federative Republic. T h e  first isolation of  f ive 
strains of MHV was done in the region near Bratislava (western Slovakia) and 
the isolation of the sixth strain of  MHV in Šumava, southwestern Bohemia 
(Blaškovič et a/., 1980; Mistríková and Blaškovič, 1985). Previously published 
data (partial biological, morphological and pathogenetic studies) suggested that 
MHV belongs to alphaherpesvirus subgroup (Ciampor  et al., 1981; Svobodová  et 
a/., 1982a, b\ Blaškovič et al., 1984; Rajčáni et al., 1985). Elstathiou et at. (1990í/,/;) 
investigated the genome of MHV-68 and identified nine genes  which encode 
amino acid sequence with greater similarity to proteins of the gammaherpesvi-
ruses Epstein-Barr virus and herpesvirus saimiri than to the homologous 
products of the alphaherpesviruses varicella-zoster virus and herpes simplex-
virus type 1 or the betaherpesvirus human cytomegalovirus. 

The aim of this presentation was  to identify two isolates ol herpes virus Irom 
Apodemus flavicollis from the region of southwestern Slovakia (Marcelová, 
Kopáč). 
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S m a l l  m a m m a l s  w e r e  l ive-trapped in S w e d i s h  m e t a l  t raps,  u s i n g  o a t  Hakes a s  bait.  A l t e r  
t ransporta t ion  t o  t h e  l a b o r a t o r y  in Brat i s lava  t h e  a n i m a l s  w e r e  sacr i l ied,  n e e r o p s i e d  a n d  the i r  o r g a n s  
(bra in,  l u n g s ,  l iver  a n d  s p l e e n )  w e r e  col leeted  asept ical ly .  T e n  percent  s u s p e n s i o n s  o f  b r a i n s  a n d  
p o o l s  o l ' t h e  o t h e r  o r g a n s  w e r e  m a d e  in 2 ml  o f  m i n i m a l  e s sent ia l  m e d i u m  ( M E M )  c o n t a i n i n g  1 0 %  
hea l  inact ivated n e w b o r n  b o v i n e  s e r u m .  S u s p e n s i o n s  w e r e  e c n t r i l u g c d  at l o w  s p e e d  3 0 0 0  r p m  f o r  15 
m i n  a n d  s u p e r n a t a n t s  w e r e  inoculated  intracerebral ly  (i.e.) i n t o  l i v e  I t o  3 d a y s  o l d  m i c e ,  0.01 ml  per 
m o u s e .  

A f r i c a n  g r e e n  m o n k e y  k i d n e y  ce l l s  ( V e r o ) ,  rabbi t  e m b r y o  f i b r o b l a s t  c e l l s  ( K I T ) ,  p ig  k idney  
epithel ia l  c e l l s  (I 'S) a n d  chick e m b r y o  c e l l s  w e r e  c u l t u r e d  in Hagle ' s  basa l  m e d i u m  (BUM) 
s u p p l e m e n t e d  w i t h  5 - 1 0 %  inact ivated b o v i n e  s e r u m  (IBS). These  ce l l s  w e r e  u s e d  t h r o u g h o u t  all 
e x p e r i m e n t s .  

T h e  MIIV-72 s t ra in  i so la ted  Irom  CUiliritiiitiiiivs ultnrnliis a n d  t h e  M I I V - 7 6  i solated I'rorn 
A/HKICIIIIIS JIII via ill í\ (B laškov ič  ľl til., 10X0) w e r e  c o m p a r e d  w i t h  t w o  ear l ier  i so la tes  No. 4 5 5 6  a n d  No. 
56X2 Iron) A/HHICIIIIIS lltivicollis col lected in s o u t h w e s t e r n  S lovak ia .  I m m u n o p r e c i p i l a t i o n  a n d  
preparat ion  ol  i m m u n o p r c c i p i l a l e d  p o l y p e p t i d e s  l o r  SDS-gel  e l e c t r o p h o r e s i s  w e r e  carr ied out  
a c c o r d i n g  t o  Kaučina  el til. (10X4). I h e  s a m p l e s  w e r e  a n a l y s e d  in 1 0 %  p o l y a c r y l a m i d e  g e l  c r o s s  
l inked w i t h  m e l h y l e n b i s a c r y l a m i d e  a s  p r e v i o u s l y  d e s c r i b e d  (Mat i s  a n j  Kajčáni,  19X0). 

T a h l e  I. Mur ine  herpesv i ruses  isolated from o r g a n s  or  m a m m a l s  collected in two localities cif 
southwestern  Slovakia  

I ocal i ty  

Y e a r  ol  col lect ion 

M a r c e l o v a  

10X2 

K o p á č  

10X4 

S p e c i e s  
No. ol 

col lected 
a n i m a l s  

No.  ol  
i so la tes  

(Irom o r g a n s )  

No. ol  
col lected  
a n i m a l s  

No.  o f  
i so late  

(Irom b r a i n s )  

A/iiitlaiuis 
lltivittillis 1 2 6  

A/intimitis 
sylvtiiiais 

C Ifiliľ/iiiminw 
f(l(IIVt>IU.S 

12 

N.I). N.I). 

Mitľtiliis 
nivalis N.I). N.I). 

StHf\ 
ttriiiit'ii.s N.I). N.I).  

Si n f \ 
minimis N.I). N.I). 

In total 34 3 5  

N.I).: n o !  d o n e  
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Mouse immune sera w e r e  prepared by  intraperitoneal (i.p.) inoculations o ľ  16-20 g outbred mice 
with 0.1 ml of the 1 0 %  brain suspension containing the  isolates in six weeks  intervals. T h e  rabbit 
immune sera against purified MHV-72 and MHV-76 w e r e  kindly provided by Dr. Stančeková. Virus-
neutralization tests (VNT) w e r e  performed according t o  Svobodová  el al. (1982 ft). T h e  titer o f  sera in 
VNT were lor MHV-72 - 1:128, MHV-76 - 1:128 MHV-4556 - 1:128 and MHV-5682 - 1:512. 

A total of 69 small mammals  o f  6 species w e r e  collected in 1982 and 1984 years  
in localities Marcelové and Kopáč. T h e  most  numerous  rodent species were:  
Apoclemus JJavicollis, Apodemus sylvaticus and  Clethrionomys #lareolus (Table 1). 
Two strains of  murine herpesviruses have been isolated and reisolated from 
Apodemus JJavicollis: o n e  strain (No. 4556) from a brain (locality Marcelova, 
October, 1982) and o n e  strain (No. 5682) from mixture o f  organs (locality Kopáč, 
July, 1984). 

Both virus strains killed suckling mice after  i.e. and i.p. inoculation. T h e  
incubation period w a s  5-7 days  in the Hrst m o u s e  passage and w a s  shortened to 
3-4 days in subsequent passages. T h e s e  virus strains killed adult (8-10 g) mice 
on the day after i.e. inoculation. No symptoms o f  disease were  observed in adults 
mice after s.c. inoculation. 

The virus isolates produced a cytopathic effect  in 24 hr growth old chick 
embryo cell cultures, PS, V e r o  (clones E 6 )  and REF cells on 3-5 days  after  
inoculation. 

Experiments were done to prove that the t w o  new isolates from  Apodemus 
JJavicollis are new strains o f  MHV. Rabbit i m m u n e  sera raised against purified 
MHV-72 and MHV-76 strains, respectively, and m o u s e  immune  sera raised 
against virus isolates No. 4556 and No. 5682, respectively, were  tested in V N T  
with the MHV-72 strain. T h e  V N T  clearly showed that MHV-72 reacted with 
both homologous and heterologous i m m u n e  sera. Svobodová  et al. (1982b) also 
found that live MHV isolates (No. 60, 72, 76 and 78) reacted in V N T  with 
homologous and heterologous i m m u n e  sera raised against these isolates. No 
antigenic relatedness were  observed in V N T  between MHV strains and HSV-I, 
HSV-2, pseudorabies virus, bovine herpesvirus type 1 and/or murine cytomega­
lovirus (Svobodová  et al., 19826). 

Cross-antigenic reactions were  done a m o n g  l 4 C  aminoacid hydrolysate label­
led MHV-72 infected V e r o  cells a n d  m o u s e  i m m u n e  sera raised against t w o  
isolates No. 4556 and  N o .  5682 a n d  rabbit  i m m u n e  sera raised against purified 
MHV strains 72 and  76. 

T h e  electrophoretic profiles o f i m m u n o p r e c i p i t a t e d  prote ins  a r e  a lmos t  identi­
cal. All used i m m u n e  sera cross-reacted with m a j o r  proteins  o f  MHV-72,  for  
example with 161, 138, 84 ; 74, 50, 36, 28.5 K (Fig. 1). T h e  m o u s e  i m m u n e  sera 
against isolates No.  4556 a n d  N o .  5682 were  prepared against 1 0 %  brain 
suspension of infected mice.  T h e  rabbit  i m m u n e  sera  were  prepared against  
purified MHV-72 and MHV-76  (Svobodová  et al., 1982b). This  is a possible 
explanation why mouse  immune  sera precipitated more MHV-72 - specific 
polypeptides than rabbit immune  sera. 

Two control experiments were  done. Infected Vero  cells with the MHV-72 
strain were immunoprecipitated with nonimmune  rabbit and nonimmune 
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FÍK- 1 
Elcetrophorclic profiles o f  polypeptides o f  
MIIV-72 inľcctcd Vcro  eclls prccipilaled 

with i m m u n e  rabbit and m o u s e  sera 
72:  " C - a m i n o a c i d  hydrolysa led  label led 
MIIV-72 inľcctcd V c r o  cells used lor im-
munoprccipitalion. 
72, 76: MIIV-72 inľcctcd V c r o  cells immu-
noprccipitalcd with rabbit i m m u n e  sera 
r a i s e d  a g a i n s t  p u r i Hied M I I V - 7 2  a n d  
MHV-76. 
4556, 5682: MIIV-72 inľcctcd V c r o  cells 
immunoprecipitalcd with m o u s e  i m m u n e  
sera raised against 1 0 %  brain m o u s e  su ­
spens ions  inľcctcd with MIIV-4556 and 
Ml IV-5682. 
Kr, K m :  MIIV-72 inľcctcd V c r o  cells im­
munoprec ip i ta lcd  with n o n i m m u n e  rabbil 
a n d  n o n i m m u n e  m o u s e  sera.  Individual 
b a n d s  o ľ  polypeptides arc characterized by 
their relative molecular weight x 10 \ 

m o u s e  sera (Fig. I) while  l 4 C  aminoacid hydrolysate labelled proteins on 
noninfected V e r o  cells were  immunoprecipitated with immune  rabbit and 
i m m u n e  m o u s e  sera raised against MHV strains (not shown). Only weak 
reaction between nonimmune  m o u s e  serum and 161 K protein o ľ  MHV-72 
strain w a s  found.  No other nonspecific reactions were  observed.  On the basis oľ  
these results w e  considered the two virus  isolates f rom  Apodcmus Jlavicollis 
immunologically identical with previously isolated strain o f  MHV-72 and 
belonging to Ihe group o f  mur ine  herpesviruses.  

In o u r  presentation, six species o ľ  small mammals  were  investigated and only 
two virus  isolates were  obtained from  Apodcmus Jlavicollis. Our results have 
confirmed that the new isolates are immunologically identical with MHV-72. It 
is in conformity with previous experiments  that all six previously described 
strains o f  MHV are immunologically identical (Svobodová  c t a I., 1982ft, and our 
unpublished data), even when they have been f rom two species o f  small rodents. 

IJnlil the present time, all murine herpesviruses have been isolated from 
Apodcmus Jlavicollis or  Clethrionomys ^larcolus, respectively. T h e s e  species are 
probably the main maintenance hosts  of  MHV in nature. T h e  circulation and 
distribution of  Ml IV in nature is not completely understood and therefore 
ecological s tudies  will continue. 
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