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Summary. - T w o  strains (UB-1 and  UB-2) o f  rabies-related v i ruses  
w e r e  isolated f r o m  t h e  brain o f  Nyctalus noctula and  Vespertilio 
murinus captured f r o m  t h e  hol lows o f  tall t rees  o n  t h e  l e f t  b a n k  o f  
Pripyat river in t h e  V o l y n s k y  region o f  Ukrainian S.S.R. T h e  v i ruses  
w e r e  isolated b y  m e a n s  o f  intracerebral inoculation t o  w h i t e  mice. 
T h e  isolates w e r e  identif ied a s  rabies-related v i ruses  o f  D u v e n h a g e  
type  in an indirect test  o f  fluorescent antibodies wi th  t h e  panels  o f  
nucleocapsid monoclonal  antibodies (NC Mab)  provided b y  Wis tar  
Institute (Philadelphia) and  b y  Central Veter inary  Laboratory 
(CVL, Weybr idge) .  During the  typing wi th  t h e  Wis tar  panel  o f  N C  
M a b  complete  antigenic similarity w a s  establ ished b e t w e e n  t h e  
newly  isolated strain and  Y u l i  v irus .  T h e  reaction wi th  C V L  N C  
M a b  revealed group-specific antigenic similarity b e t w e e n  Y u l i  v i rus  
o n  o n e  hand, Duvenhage-6 and Duvenhage-66 on t h e  other  hand,  
as  w e l l  as  b e t w e e n  UB-1 and  UB-2 and  Duvenhage-26. T h e  reaction 
with  antibodies t o  clones  DB-3,4,6,9, and  10 detected antigenic 
similarity b e t w e e n  t h e  v i ruses  o f  chiropteric origin isolated in t h e  
U.S.S.R., North-West  Europe  as  wel l  in Afr ica,  a l though s o m e  
di f ferences  w e r e  discovered. Yul i ,  UB-1, and  UB-2 v i ruses  isolated 
in t h e  U.S.S.R. w e r e  proved to b e l o n g  t o  D u v e n h a g e  group o f  
v i r u s e s  (serotype 4). 

Key words: Duvenhage virus; rabies-related virus; bats; monoclonal 
antibodies 

Introduction 

Latest  communications report o f  unusual ly  f r e q u e n t  isolations o f  rabies-
related v i r u s e s  o f  Duvenhage  serotype 4 f r o m  insectivorous bats  in s o m e  Euro ­
p e a n  count r ies .  I n  1986-1987 t o g e t h e r  277 s t ra ins  o f  t h i s  v i rus  w e r e  isolated 
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f r o m  Eptesicus serotinus (93.1 %), mainly in  t h e  s h o r e  regions  o f  t h e  Baltic and  
North  seas,  i.e. 163 strains in Denmark,  86  in Netherlands,  2 5  in  F.R.G., o n e  in  
Poland, and  2 in Spain (Miiller, 1988). In Jut land (Denmark) 163 v i rus  strains 
w e r e  isolated f r o m  1189 chiroptera examined  (13.7%), a l though n o  case  o f  
rabies  infection h a s  b e e n  registered a m o n g  g r o u n d  animals  in that  country 
s ince 1982 (Gaede, 1988). In Netherlands 86  v i r u s e s  o f  D u v e n h a g e  type  w e r e  
isolated f r o m  1225 ba t s  tes ted  (7.8%) (Nieuwenhuige,  1988). In Finland 
D u v e n h a g e  v i rus  w a s  isolated f r o m  a m a n  w h o  died o f  encephalomyelit is  
(Lumino  etal., 1986). In t h e  U.S.S.R. isolation o f  7 rabies-like v i r u s e s  o f  chirop-
teric origin (serotypes 1 and  4) h a s  b e e n  reported, 2 o f  t h e m  f r o m  h u m a n s  w i t h  
lethal  encephalomyelit is  and  5 f r o m  insectivorous bats  (Sel imov  et al., 1987). 

Materials and Methods 

Bats. Carcasses o f  Nyctalus noctula a n d  Vespertilio murinus w e r e  f o u n d  i n  t h e  h o l l o w s  o f  tall  
trees a long  t h e  l e f t  b a n k  o f  Pripyat river (Volynsky  reg ion  o f  t h e  Ukrainian S.S.R.) near  t o  Poland 's  
border.  Bod ies  o f  Myotis bluthi, Myotis dasycneme a n d  Myotis mystacinus (one  s p e c i m e n  each) 
w e r e  obta ined  f r o m  t h e  caves o f  Shatsky lakes i n  t h e  s a m e  region.  T h e  bra in  o f  each  b a t  w a s  p laced 
i n t o  50 % glycerol a n d  b r o u g h t  t o  L. V .  G r o m a s h e v s k y  Institute o f  E p i d e m i o l o g y ,  Microbiology,  
a n d  Infect ious  Diseases (IEMID) Kiev,  w h e r e  it  w a s  stored at 4°C. Specimens as 2 0  % suspension 
o f  bat brain were examined by means  o f  intracerebral (i.e.) inoculation o f  white mice  weighing 
7 - 8  g. T o  confirm the  diagnosis o f  rabies, bat brain smears were examined by direct f luorescent 
antibody (FA) staining with commercial diagnostic antirabies y-globulin. 

Viruses. Yuli,  rabies-related Duvenhage-6 virus (African virus), Duvenhage-26,  and Duven-
hage-66 isolated from bats in  Denmark and Poland as well  as  strains o f  street rabies virus LOZ and 
PRO (isolated from humans with fatal hydrophobia following dog and cat bites, respectively) were 
used. 

Virus identification. T h e  viruses were titrated by means  o f  i.e. inoculation into  mice  (weighing 
6 - 7  g); the  titres were calculated according t o  R e e d  and M u e n c h  (1938). T h e  viruses were  identi­
fied by indirect F A  method  with panels o f  N C  Mab o f  Wistar Institute (U.S.A.,  Wiktor and 
Koprowski, 1980) and CVL (Weybridge, Great Britain). Mab-secreting selected and cloned hybri-
domas (CVL set) were obtained by means  o f  hyperimmunization o f  B A L B / C  m i c e  with inacti­
vated murine brain suspension o f  Duvenhage-6 virus according t o  the  conventional technique 
(EMBO Course, SKMB, 1980). Brain impression smears o n  glass slides obtained from mice  
infected with given viruses were stained with corresponding Mab (mouse  ascitic fluids) and 
thereafter with labelled antimouse IgG according t o  the  conventional technique. T h e  specimens 
were v iewed in  luminescent microscope as described (Selimov  et al., 1964). 

Results 

O n  day 15 a f t e r  i.e. inocu la t ion  o f  2 0  % b r a i n  s u s p e n s i o n  o f  Nystalus noctula, 
1 w h i t e  m o u s e  o u t  o f  7 inocu la ted  fel l  ill w i t h  s igns  o f  genera l  excitability, 
m o v e m e n t  coord ina t ion  d i sorders  a n d  paralysis.  By  2 6  h r  a f t e r  inocula t ion ,  t h e  
a n i m a l  d ied .  O u t  o f  7 m i c e  inocu la ted  b y  i.e. r o u t e  w i t h  2 0  % b ra in  s u s p e n s i o n  
of  Vespertilio murinus, 2 fel l  ill o n  day 16 showing  m a n i f e s t  s igns  o f  rabies  a n d  
d i ed  20 a n d  22  h r  la ter .  L u m i n e s c e n t  microscopy  o f  b r a i n  s m e a r s  o f  d e a d  w h i t e  
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m i c e  revealed a faint  posit ive staining. T h e  isolated viruses w e r e  designated as 
UB-1 a n d  UB-2 (Ukrainian bats 1 a n d  2). 

Tab le  1 summar izes  t h e  results o f  comparative identif ication o f  UB-1 a n d  
UB-2 strains w i t h  Mab ( f rom Wistar Institute). It is ev ident  that UB-1 a n d  UB-2 
strains reacted w i t h  502-2 c lone  and  consequently,  they  are rabies viruses. Yu l i ,  
UB-1 a n d  UB-2 v iruses  d o  n o t  s h o w  bright staining ( ± )  with the 422-5 Mab 
clone (specific for rabies-related viruses), whereas Duvenhage-6 and Duven-
hage-66 strains show an obviously positive reaction (viruses from Africa and 
Poland). In our experiments, Duvenhage-26 virus from Denmark did not react 

Table 1. Identification of UB-1, UB-2, Ynll and other strains with the m e  of Mabs (panel of 
Wistar Institute) 

Viral strains 

Mabs 

Yuli UB-1 UB-2 D-6  D-26 D-66 LOZ PRO 

502-2 + + + + + + + + 
422-5 ± ± ± + + 
222-9 + + 
817-5 + + 
807-5 + + 
239-10 + + 
237-3 + + 
703-8 + + 
377-7 + + 
515-3 + + + + + + + 
209-1 + + 
229-1 + + 
590-2 + + 
120-2 + + 
103-7 + + 
714-3 + + + + + + + 
818-5 + + 
701-9 + + 
715-3 + + 
721-2 + + 
806-4 + + 
364-11 + + 
206-1 + + 
102-27 + + 
801-3* + + 

* Footnote.  „+" A l l  v iruses reacted w i th  the  remaining clones 111-14, 802-2, 804-9, 805-3, 111-2, 
389-1, 822-7, 816-1, 808-3, 104-4, 803-6. 
„±" faint fluorescence 



R A B I E S - R E L A T E D  V I R U S E S  I N  U K R A I N E  229 

w i t h  t h i s  ant ibody clone,  a l t h o u g h  a s  it  i s  k n o w n  f r o m  t h e  l i terature,  all E u r o ­
p e a n  c l o n e s  o f  D u v e n h a g e  t y p e  e x h i b i t  a w e a k  r e a c t i o n  w i t h  t h i s  c l o n e  ( K i n g  
a n d  Crick,  1988). I t  s h o u l d  b e  n o t e d  t h a t  all  r ab ies - re la ted  a n d  classical  v i r u s e s  
u s e d  i n  o u r  e x p e r i m e n t s  r e a c t  w i t h  515-3 a n d  714-3 M a b  w i t h  t h e  o n l y  e x c e p ­
t i o n  o f  D u v e n h a g e - 6  ( i so la ted  i n  Af r i ca ) .  

T a b l e  2 s u m m a r i z e s  t h e  an t igen i c  react ivi ty  o f  v i r u s e s  u n d e r  s t u d y  w i t h  
a p a n e l  o f  C V L  M a b .  I t  i s  e v i d e n t  f r o m  t h e  T a b l e  t h a t  o n l y  L O Z  a n d  P R O  
s t r a ins  o f  s t r e e t  r ab i e s  v i r u s  b i n d  w i t h  M - 2  M a b  c l o n e .  Y u l i ,  D u v e n h a g e - 6  a n d  
-66 v i r u s e s  r eac t  w i t h  D-2,3,9,10 M a b  w h e r e a s  U B - 1  a n d  2 ,  D u v e n h a g e - 6 6  a n d  
L O Z  a n d  P R O  s t r a in s  o f  s t r e e t  r a b i e s  v i r u s  d o  n o t  b i n d  w i t h  t h e s e  an t ibod ie s .  
Y u l i  v i ru s  d o e s  n o t  b i n d  w i t h  D - 1 0  c l o n e .  T h e  m a j o r i t y  o f  v i r u s e s  u s e d  i n  t h e  

Table 2.  Identification of viruses under study with N C  Mab (CVL panel) 

Virus 

Mab 
Yuli  UB-1  UB-2 D - 6  D-26 D-66  LOZ PRO 

M 2 + + 

2 + + + + 

3 + + + 

D 9 + + + 
10 + + 

1 + + + + + + + + 

2 * + + + 

3 + + + + + + + 

D B  4 + + + + + + + + 

6 + + + + + + + 
9 + + + + + + 

10 + + + + + + 
11 + + + + 

3 + 

L 16 + + 

20 + 

Footnote:  N o n e  o f  viruses reacted with the  following Mab: M-5, 6, 7, and 11; 
L - l ,  4, 7, 8, 9, 10, 11, 12, 15, 17, 22, 23, 25, 26, 27 and 28. 
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exper iment  react wi th  DB Mab.  DB-1 clone b inds  wi th  all rabies-related v i ruses  
and classic rabies  v i ruses,  DB-2 reacts only wi th  UB-2 and  Duvenhage-6 and  
-66 v iruses .  M a b  t o  DB-3,4,6,9, and  10 b ind with  all v i ruses  o f  chiropteric origin 
isolated in t h e  European part o f  the  U.S.S.R. as  w e l l  as  in Denmark,  Poland, 
and  Afr ica.  According to our  preliminary results,  DB-11 antibody clone reacted 
with  Yul i ,  UB-1 and UB-2 and Duvenhage-6 v i ruses  whereas  it did  n o t  b ind 
wi th  Duvenhage-26 and -66 v iruses .  

T h e  v i ruses  under  s tudy b o u n d  only with  individual M a b  clones L ;  this  reac­
t i o n  apparent ly  accoun t s  f o r  an t igenic  d i f f e rences  b e t w e e n  Lagos  (sero type  2), 
M o k o l a  ( se ro type  3), a n d  D u v e n h a g e  (serotype  4) v i ruses .  Howeve r ,  a n  insuff i ­
c ien t  stabili ty o f  M a b  ( C V L  pane l )  c a n n o t  b e  ru l ed  o u t .  I n  addi t ion ,  o n e  s h o u l d  
t ake  i n t o  accoun t  t h e  insuf f ic ien t  reproducibi l i ty o f  indirect  I F  w h e n  u s e d  f o r  
examina t i on  o f  b ra in  s m e a r s  u s e d  h e r e  as  an t igen .  

Discussion 

U s i n g  t h e  p a n e l  o f  M a b s  f r o m  Wis ta r  Ins t i tu te  (Tab le  1) t h e  an t igenic  
prof i les  o f  Yul i ,  UB-1,  a n d  UB-2  v i ruses  p roved  t o  b e  identical .  Ins ignif icant  
d i f f e rences  i n  t h e  nuc leocaps id  an t igen  w e r e  f o u n d  b e t w e e n  rabies-related 
v i ruses  isola ted in  t h e  S o u t h - o f  Russ ia  a n d  Ukra ine  as  wel l  a s  i n  Afr ica ,  
D e n m a r k ,  a n d  Po land .  D a n i s h  Duvenhage -26  v i rus  d id  n o t  react  w i t h  M a b  
c lone  422-5 a n d  D u v e n h a g e - 6  d id  n o t  react  w i th  515-3 a n d  714-3 c lones .  A s  
k n o w n ,  s imilar  devia t ions  n o t e d  in  o t h e r  laborator ies  w e r e  accoun t ed  f o r  b y  
poss ib le  low an t ibody  concen t ra t ion  (Repor t  o f  W H O  Consu l t a t ion ,  1985). T h e  
reac t ion  w i t h  M a b s  D-2,  3 ,  9 ,  a n d  10 revealed cer ta in  similarity b e t w e e n  Yul i ,  
D u v e n h a g e - 6  a n d  -66 v i ruses  o n  o n e  h a n d ,  a n d  U B - 1  a n d  UB-2  a n d  D u v e n ­
hage-26 v i ruses  o n  t h e  o t h e r  h a n d .  T h e  reac t ion  w i t h  M a b s  DB-3,4,6,9, a n d  10 
s h o w e d  ant igenic  similarity b e t w e e n  all chiropter ic  v i ruses  u n d e r  s t udy  
isolated in  t h e  U.S.S.R. ,  N o r t h - W e s t  E u r o p e ,  a n d  Afr ica  (Tab le  2). 

C o n s e q u e n t l y ,  t h e  resu l t s  o f  o u r  e xpe r im en t s  indicate  t h a t  U B - 1  a n d  UB-2  
v i ruses  isola ted f r o m  ba t s  in  t h e  Ukra ine  as  wel l  a s  Y u l i  v i rus  b e l o n g  t o  D u v e n ­
h a g e  g r o u p  o f  lyssa v i ruses  ( sero type  4). A s  k n o w n ,  in  E u r o p e  u p  t o  t h e  m i d  
80-s s ingle  r epo r t  o n  lyssa v i rus  isolat ions f r o m  Chiroptera w e r e  in t e rp re t ed  as  
occasional  impor ta t ion  f r o m  t h e  o t h e r  con t inen t s .  T h e  la test  c o m m u n i c a t i o n s  
f r o m  D e n m a r k ,  Ne the r l ands ,  F .R .G . ,  a n d  o t h e r  E u r o p e a n  coun t r i e s  d e m o n ­
s t ra te  t h a t  a t  leas t  in  n o r t h e r n  a n d  w e s t e r n  E u r o p e  t h e  na tu ra l  cycle o f  rabies-
re la ted  D u v e n h a g e  v i rus  is  m a i n t a i n e d  in  t h e  popu la t ion  o f  insec t ivorous  ba ts ,  
in part icular  in  Eptesicus serotinus species. 

Presumab ly ,  t h e  peculiar i t ies  o f  chi ropter ic  rabies-related viral in fec t ion  i n  
t h e  U.S.S .R.  a r e  as  fol lows.  Rabies-re la ted v i ruses  o f  D u v e n h a g e  t ype  w e r e  
isolated in  t h e  S o u t h  o f  t h e  E u r o p e a n  part  o f  o u r  coun t ry ,  a n d  in  Siberia  - lyssa-
v i rus  o f  se ro type  1 (Sel imov  et al., 1987). Basing o n  o u r  observa t ions  a t  p r e sen t  
it is imposs ib le  t o  a s s u m e  t h a t  Eptesicus serotinus is t h e  m a i n  vec tor  f o r  rabies-
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related viruses i n  the  U.S.S.R. In addition, Y u l i ,  UB-1, a n d  UB-2 v iruses  o f  bat 
origin accumulate i n  the  brain o f  inoculated w h i t e  m i c e  comparatively i n  l o w  
quantities (3.0 log  LD5 0/0.03 m l  titre), the  incubat ion per iod  b e i n g  7-10 days. 

T h e  presented data o n  distribution o f  rabies-like v irus  infect ions i n  t h e  
U.S.S.R. s h o u l d  b e  regarded as incomplete:  bat bites o f  m a n ,  sick bats or  their  
bod ies  are infrequent ly  available f o r  laboratory investigations. Possible cases o f  
b i t ing a terrestrial animal  b y  bats remain  unnot iced.  
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