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Summary. — Direct enzyme-linked immunosorbent assay (ELISA) 
was used for the demonstration of haemorrhagic fever with renal 
syndrome (HFRS) virus antigen in lung tissue of small rodents 
trapped in Eastern and Western Slovakia. The eastern subtype 
of HFRS virus antigen w as demonstrated in the lungs of Apodemus 
agrarius and of the western subtype in the lungs of Microtus 
arvalis. Antibodies to HFRS virus antigen have been detected 
in Apodemus species (A. agrarius and A. flavicollis) in higher 
titres to the Eastern subtype.
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Introduction

In 1984 the antigen of haemorrhagic fever with renal syndrome (HFRS) 
virus was detected in the lungs of small rodents in Eastern Slovakia (Greší- 
ková et al., 1984). By complement-fixation this antigen was found closely 
related to the western subtype of HFRS virus. Antibodies to HFRS virus 
were detected in sera of Clethrionomys glareolus, Apodemus agrarius, Pitymys 
subterraneus collected in Eastern Slovakia and in the sera of Clethrionomys 
glareolus, Apodemus sylvaticus, Microtus arvalis and Microtus oeconomus 
collected in Western Slovakia (Grešíková et al., 1986).

Different methods for detection of HFRS virus antigen in the lung of 
small rodents were described (Lee and Lee, 1976; Tkachenko et al., 1981; 
Brummer-Korvenkontio et al., 1982; Gavrilovskaya et al., 1983; Danes 
et al., 1986). In the present study we used ELISA which is less time consuming 
than the immunofluorescence procedure.

Materials and Methods

Ц Small rodents. During 1984 and 1985 free living small rodents (Apodemus agrarius. Apodemus 
flavicollis, A. sylvaticus, Clethrionomys glareolus and Microtus arvalis) wore captured alive using 
traps of Svedish type. The animals were autopsied and the lung specimens were collected.
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ot small rodents hy ELISA

Species No. of examined species No. of positives

Apodemus flavicollis 55 0
A pode m us agrar i us 8
Apodemus sylvat icus 50 0
Clethrionomys glareolus 58 0
Microtus arvalis 16 2**

•Tlie eastern subtype of H FK.S 
**The western subtype of HFKS

Immunofluorescence (IF) tests. The sera of small rodents were examined as described (Brummer- 
-Korvenkontio et al.. 1980).

Enzyme-linked immunosorbent assay (ELISA) procedure. Polystyren microtiter plates were 
coated with human IgG to HFRS virus and incubated overnight at ; 4 °C. The plates were 
washed 3 times with phosphate buffered saline containing (PBS) 0.5 % Tween 20. To each well 
100 I of antigen (10% small rodents lung suspensions) was added. After incubation for 18 hr 
at 4 °C', the wells were washed 3 times with PBS and Tween 20. then 100 pi of antihuman horse­
radish peroxidase-conjugate was added. After 3 washes with phosphate-buffered saline, the 
substrate (o-phenvlandiamine) was added and the enzyme reaction was stopped after 30 min 
at room temperature by the addition of 2 mol/l H2SO4. The absorbance was measured in Dvnatech 
Minireader.

Results

During 1985—1986 small rodents were captured alive in Eastern and 
Western Slovakia. The animals were autopsied and together 183 lung 
specimens were collected; 136 specimens were coming from Eastern Slovakia 
and 47 ones from Western Slovakia.

For detection of HERS virus antigen in the lungs of small rodents, ELISA 
was used to select the positive specimens. The 183 samples of small mammals 
were as follows: Apod emus flavicollis (55 samples), A. sylvaticus (50 samples), 
Clethrionomys glareolus (56 samples), Microtus arvalis (16 samples), Apodemus 
agrarius (6 samples). Four positive antigens were found by ELISA (Table 1).

Table 2. Comparison oř tin* IIFHS antigens using antiserum of eastern and western subtype

Strain No./isolated from HFRS antiserum of western type H FRS antiserum of eastern type

317/ Apodemus agrarius 0 -f*

320/ Apodemus agrarius 0 +

141/ Microtus arvalis -f- 0

*One antigen detected in M.arvalis was not sterile, therefore, it was not used in further experiments
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Table I). Antibody litres to HFHS eastern and western subtype antigen in small rodents as deteeted
by IF tests

Spec os No.
IF tit res with

Eastern type of Western type of
HFRS antigen HFRS antigen

Apodemus Jiavicollis No. Ľ91 64 16
A. Jiavicollis No. 294 128 16
A. Jiavicollis No. 31 3 32 < 16
Apodemus agrarius No. 317 64 < 16
A. agrarius No. 320 128 < 16

The HFRS virus antigen was detected in the lungs of Apodemus agrarius, 
collected in Eastern Slovakia and in lungs of Microtus arvalis, collected 
in Western Slovakia. A higher proportion of infected small rodents (4.2 %) 
was found in Eastern Slovakia than in Western Slovakia (1.4 %). The HFRS 
antigen detected in the lungs of A. agrarius was closely related to the 
eastern subtype of HFRS; the antigen detected in the lungs of M. arvalis 
was closely related to the western subtype of HFRS (Table 2). The results 
of serological survey on 47 sera of small rodents collected in Eastern Slovakia 
with the antigen of HFRS indicate the existence of natural focus of eastern 
subtype of HFRS in Eastern Slovakia. Antibodies were found in the following 
free-living rodents: Apodemus jiavicollis and A. agrarius. A total 5 out 
of 47 small rodents trapped in investigated localities of Eastern Slovakia had 
antibodies to HFRS antigen (Table 3). Higher titres of antibodies were de­
tected using the eastern subtype of HFRS antigen.

Discussion

The HFRS antigen of the western subtype was demonstrated by the 
lungs of Clethrionomys glareolus, Apodemus agrarius and A. jiavicollis 
captured in Eastern Slovakia (Grešíková et al., 1984). The antibodies against 
the HFRS antigen were detected in Eastern and Western Slovakia (Grešíko­
vá et al., 1986).

In 1984 and 1986 we collected small rodents in Eastern Slovakia to study 
the presence of antigen and antibody. We used solid-phase enzyme-im­
munoassay (Tkachenko et al., 1981) for the detection of HFRS antigen in 
the lungs of small rodents. The demonstration of HFRS virus in lung tissues 
of Apodemus agrarius and Microtus arvalis had clarified the serological 
relationships of the strains isolated in Europe. It has been already proved 
that two types of HFRS exist: the eastern type in Far East Asia and the 
western type in Europe (Gajdušek, 1982; Baškircev et al., 1984). By the use 
of the ELISA tests, it has been demonstrated that the antigens detected 
in the lung tissues of Apodemus agrarius are related to the eastern subtype 
of HFRS; the antigens detected in the lungs of M. arvalis are related to the 
western subtype of HFRS.
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It is of interest that HFRS virus antigen was detected in the lungs of 
Apodemus agrarius No. 317 and No. 320 simultaneously with antibodies. 
Our study also shows the presence of HFRS antigen in the lungs of males 
of A. agrarius and M. arvalis only.
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