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Summary. — W e  present serological evidence of infection w i t h  
western and eastern t y p e  of haemorrhagic f e v e r  w i t h  renal s y n ­
d r o m e  ( H F R S )  v i ru s  in p a t i e n t ' s  se ra  f r o m  Slovakia  b y  indirect  
immunofluorescence.  T r e a t m e n t  of sera  w i t h  2-mercaptoe thanol  
decreased levels o f  haemagglu t ina t ion- inh ib i t ion  ( H I )  an t ibodies  
t o  t h e  eas te rn  t y p e  of  H F R S  suggest ing p r i m a r y  infect ion of t h e  
p a t i e n t s  b y  t h i s  vi rus .  
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Introduction 

I n  1984 w e  de tec ted  t h e  an t igen  of wes te rn  haemor rhag ic  f eve r  w i t h  renal  
s y n d r o m e  ( H F R S )  in t h e  lungs  of small  r o d e n t s  in E a s t e r n  Slovakia  (Gre­
š íková  et at., 1984). It w a s  found b y  complement-fixation reaction t h a t  t h e  
antigens were  closely related to t h e  western t y p e  of H F R S  Puumala  
(Karabatsos,  1985). Antibodies  t o  t h e  western t y p e  of H F R S  were  detected 
in the  sera of  Clethrionomys jlareolus, Apodemus agrarius, Pitymys subterra-
neus collected in Eastern Slovakia  and  in the  sera  of Clethrionomys glareolus, 
Apodemus sylvaticus, Microtus arvalis a n d  Microtus economus collected in 
western Slovakia  (Grešíková  et al., 1986). T h e  western t y p e  of H F R S  antigen 
w a s  demonstrated in Clethrionomys glareolus and  Microtus arvalis (Grešíková 
et al., 1984; L a n e s  et al., 1986). The  eastern t y p e  of  H F R S  antigen H a n t a a n  
(Karabatsos,  1985) w a s  found in Apodemus agrarius (Danes et al., 1986; 
Grešíková  et al., 1988). 

T h e  ant igen f o r  huornagglutination and f o r  H I  tost  w a s  prepared  f r o m  t h e  brain of suckl ing  
rnico infected with Fojnica  v i r u s  (the eas tern  t y p o  of H F R S  k indly  supplied b y  Dr.  A .  Gligič, 
Ins t i tute  of Immunology  a n d  Virology,  " T o r l a k , "  Boograd,  Yugos lav ia)  b y  sucrose-acetone 
extract ion (Clarke a n d  Casals, 1958). T h e  immunofluorescence procedure f o r  t h e  s e r a  of p a t i e n t s  
w a s  m a d e  according t o  Tkachonko  et al. (1981). T h e  hacmagglut inat ion a n d  t h e  H I  t e s t s  were  
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Table 1. Immunofliioreseent antibody (IFA) litres to B U S  in j h tier, ľ s 
sera 

The name Clinical T h e  d a t e  of I F A  titres with 
of pahieatä diagnosis sample antigen of pahieatä 

collection Hantaan CG-1820 

D.L. H F R S  12. X .  87 16 64 
D.L. H F R S  23. X .  87 16 512 
D.L. H F R S  30. X .  87 16 512 
D.L. H F R S  1. X I I .  87 16 512 
R.M. Nephritis 7. X I I .  87 512 16 
R.M. Nephritis 18. X I I .  87 512 16 
T.L. Nephritis 1. V I .  88 128 0 
M.M. Influenza 18. V I I I .  88  128 2048 
B.R. H F R S  29. I X .  88 128 16 
Z.J. H F R S  3. V I I I .  88  0 0 

H F R S  = Haemorrhagic f e v e r  with  renal syndrome 
CG-1820 = The  western t y p e  of H F R S  

performed a s  described b y  Clarke and Casals (1958). The  sera were  t ieeted b y  2-mercaptoethanol 
and then extracted b y  acetone and adsorbed on concentrated goose erythrocytes.  

During t h e  y e a r s  1987 a n d  1988 sera  were  obtained f r o m  pat ients  w i t h  
clinical diagnosis  of haemorrhagic f e v e r  w i t h  renal  syndrome,  nephrit is  and/or 
influenza. T h e  results  of immunofluorescent (IFA) t e s t s  a r e  shown in  T a b l e  1. 
Out of 6 pat ient ' s  sera  examined b y  I F A  tests ,  5 h a v e  been posit ive.  Higher 
ant ibody  t i t res  t o  H a n t a a n  7 6 — 1 1 8  v i r u s  s train (the eastern t y p e  of H F R S )  
were detected in 3 pat ient ' s  sera;  on t h e  other hand,  higher a n t i b o d y  t i t res  
to CG—1820 v i r u s  s t r a i n  ( the  wes te rn  t y p e  of H F R S )  were  f o u n d  i n  t h e  s e r a  
of 2 p a t i e n t s .  

T h e  resu l t s  of  class I g M  H I  an t ibod ies  t o  t h e  F o j n i c a  a n t i g e n  of H F R S  
virus  a r e  p re sen ted  i n  T a b l e  2. T h e  posi t ive  con t ro l  sera  ( acu te  — phase  sera  
collected f r o m  pat ients  in Bulgar ia  a n d  Y u g o s l a v i a )  were  f o u n d  t o  possess 
IgM antibodies along w i t h  2 o u t  of 9 pa t ient ' s  sera  examined t o  t h e  eastern 
serotype of H F R S .  

I t  h a s  been proved  t h a t  t h e  eastern t y p e  of H F R S  occurs in F a r  E a s t e r n  
Asia (Korea, China, F a r  E a s t  of t h e  U.S.S.R.) while t h e  western t y p e  of  
H F R S  in E u r o p e  (Gajdusek,  1982; Baškircev  et al., 1984). Y u g o s l a v i a n  sera  
from febri le  nephropathy  pat ients  reacted a s  high w i t h  H a n t a a n  antigen a s  
with P u u m a l a  antigen (Gajdusek, 1982). The  European f o r m  of H F R S  
is considered t o  b e  less haemorrhagic t h a n  t h e  Korean  haemorrhagic f e v e r .  
However, in Slovakia,  t h e  first H F R S  cases h a d  f a t a l  outcome (Plank  et al., 
1961). 

B o t h  t h e  eastern t y p e  (Hantaan) a n d  t h e  western t y p e  (Puumala)  of H F R S  
virus  h a v e  been a l ready  detected in small  rodents  in Slovakia  (Grešíková 
et al., 1984; Danes  et al., 1986; Grešíková  et al., 1988). Clethrionomys glareolus 
and  Microtus arvalis h a v e  been t h e  common hosts  f o r  t h e  western t y p e  of  
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Tahle 2 .  !iaeiiia}|{jluliiiatiofi-ínliiliitiii{j (III) t i tres  to haeniorrhayic  
f e v e r  wi th  renal s y n d r o m e  ( H ť l t S )  antigen in pat ient ' s  řera  

Serum Clinical H I  t i t r e s  H I  t i t res  a f t e r  
diagnosis  2-mercaptoethanol 

t r e a t m e n t  

I'tttient f rom H F R S  8 0  10 
Bulgar ia  
Patient  f r o m  H F R S  80 < 1 0  
Y u g o s l a v i a  
H u m a n  f r o m  H F R S  4 0  20 
tlm U.S.A. 
Negat ive  Hoalthy 0 0 
human 

D.L. M F R S  10 < 10 
K.M. Nephri t i s  100 40 
T.I,. Nephri t i s  8 0  10 
M.M. Inf luenza < 1 0  < 1 0  
U.K. H F R S  10 10 
Z.J.  H F R S  < 1 0  < 1 0  
S.S. H F R S  < 10 < 1 0  
U.I,. H F R S  < 1 0  < 10 

HFRS and correlated with the mild form of disease. Apodemus species seems 
to be the host for the eastern type  of HFRS and related with severe form 
of HFRS. 

I t  is of interest that  we have been able to demonstrate specific IgM anti­
bodies t o  Han tav i rus  (Fojnica strain) b y  H I  tests. B y  I F A  tests,  however, 
antibodies were detected t o  bo th  t h e  eastern a n d  western types  of H F R S .  

Acknowledgement. W e  t h a n k  D r .  M .  Bi lčíková,  Dr.  G. H a v l í k o v á ,  Dr. Findo f o r  s u p p l y i n g  t h e  
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