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are very widely distributed all over the Iberian Peninsula, while in the south of
Portugal the Apodemus species survive in very localized and restricted areas
(Madureira and Ramalhinho, 1981).

The aetiologic agent of HFRS is able to establish persistent infections in wild
rodents (Lee et al., 1981). Capture and analysis of such animals is probably the
most effective way to demonstrate the existence of hantavirus in a country
where cases of human disease are not easily diagnosed. The present paper
present evidence of antigens in the lungs of wild rodents and hantaviral antibo-
dies in the sera of rats trapped on some farms around a small village of
Southern Portugal.

Materials and Methods

Trapping area. Small rodents were captured between 1986 and 1988 in the farms around Aguas
de Moura, a small village of Palmela county (382 35N 82 40W) 60 km south of Lisbon. Traps for
live capture, similar to the tomahawk model vere mostly used. The traps were provided with diffe-
rent kinds of bait, including fresh apples.

Handling of anlmals The animals were bled by cardiac puncture. The blood was allowed to clot
and the sera were separated and stored at ~25 °C untll used. Organs (lungs, liver, kidneys, brains,
and spleen) were stored individually frozen at -80 °C in small tubes until examined. All the
captured animals were identified by species and skulls were saved for later studies (Gama, 1975).

Detection of hantavirus antigens in lungs. Sections, 4 £ m thick, were cut from lungs in a cryostat,
dned and acetone fixed; 2 to 4 sections were posmoncd on each slide. The sections were kept at
-80 °C until used. One or two sections were covered with a nephropatia epidemica (NE)-positive
human convalescent serum, while the other section (or sections) were covered with a NE-negative
human control serup. FITC - conjugated anti-human IgG diluted to give optimal specific fluores-
cence was then applied to the sections. The technique was carried out as described before (Traavik
et al., 1983).

Reference slides. Slides containing Vero E-6 cells infected with the following hantavirus:
Hantaan, CG 18-20 (USSR strain), Nephropatia epidemica (NE), Prospect Hill, Tchoupitoulas
and CG 13891 (Belgian), were kindly supplied by Dr. van der Groen, Institute of Tropical Medi-
cine, Antwerpen, Belgium.

Antibody detection in rodent sera. The rodent sera were screened by IFA in dilutions 1:20. The
following fluorescein isothiocyanate conjugates were used: FITC conjugate specific antibody
(goat) to human IgG (fluoroabody) from Bionetics; FITC ~ conjugate rabbit immunoglobulins to
mouse immunoglobulins, from Dako.

Sera giving the characteristic pin-point fluorescence pattern in the cytoplasma of the cells were
considered suspect, and tested again after dilution to 1:32. Sera presenting the fluorescence
pattern in this dilution were considered antibody positive. The positive sera were retested in
twofold serial dilutions up to 1:256. Reference monoclonal antibodies in mouse ascitic fluids
(MAF) were used as positive controls. The antibodies were directed against: Hantaan (HTN),
Tchoupitoulas (TCH), SR-11, and Prospect Hill (PH) viruses and were kindly supplied by Dr. J.
McCormick from CDC, Atlanta, Geo. U. S. A.

Results

Lung sections from 135 small rodents were examined for hantaviral antigens
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with the NE antigen than with other hantavirus antigens. However, western
blot confirmation test was inconclusive. Some investigators have reported that
even in some areas where HFRS was endemic, antibodies against hantavirus
are usually of low prevalence in the population.

It seemed, therefore, reasonable to identify the putative local hantavirus
strain(s) in reservoir animals. No Clethrionomys rodents are present in
Portugal, neither are Apodemus species distributed regularly all over the
country. Our effort became concentrated to one area of Southern Portugal
located around a village called Aguas de Moura in the Palmela county, where
the wild rodent populations are mainly composed of Rattus norvegicus, Rattus
rattus and of Mus species. We have shown that some captured Rattus norvegicus
had hantavirus antigens in their lungs and that they had high titres of hanta-
virus antibodies in their sera. Curiously, the sera reacted intensively with the
antigen of the Tchoupitoulas virus isolated from R. norvegicus in North
America, Probably the Aguas de Moura strain is antigenically more closely
related to the Tchoupitoulas virus than to any other of the hantavirus strains
used as antigens.

Hantavirus strains from Rattus norvegicus and Rattus rattus are less patho-
genic for humans than other strains (Tsai et al., 1985). It has also been indi-
cated that hanta-related viruses isolated from commensal rats probably do not
cause clinical disease, except under unusual circumstances (Yanagihara et al.,
1988). It is, however, hard to define what unusual circumstances are in the
context of a viral zoonoses. Attempts to isolate the hantavirus strain(s) circula-
ting in Portugal are now under way.
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