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Abstract. Migratory birds (swallow, Hirundo rustica; sand martin, Riparia ripuria; hous¢ martin,
Delichon urbica) caught in southern Moravia (Czechoslovakia) in 1984 —87 were examined for arbo-
virus infections. Isolation experiments were carried out using blood samples of 183 birds (52 swallows,
107 sand martins. and 24 house martins). The results were negative. Serological examinations of
136 birds (36 swallows, 86 sand martins, and 14 house martins) werc made by haemagglutination-
-inhibition test (HIT) using 6 arboviral antigens of the genera Alpharvirus (Sindbis -- SIN) and Flari-
virus (tick-borne encephalitis  TBE, West Nile — WN) and of the family Bunyaviridae (Tahyna -
TAH, Calovo, CVO, and Bhanja — BHA). Antibodies against all of the tested viruses were detected
at different rates: SIN 2.9 9, TBE 1.5 9%, WN 1.5 ¢/, TAH 4.4 9%, CVO 1.5 %, and BHA 2.2 9.
The titres ranged from 1.20 to 1.80.

The role of migratory birds in the inter- and intracontinental dissemination of some
arboviruses is well known (Ernek et al. 1977). The present paper deals with the
occurrence of these viruses in the family Hirundinidae, namely in the species Hirundo
rustica (swallow), Riparia ripuria (sand martin), and Delichon urbica (house martin),
which we considered to be interesting since they migrate up to the middle and southern
Africa.

MATERIALS AND METHODS

Birds were caught into mist nets from April to August during 4 years in the course of their spring
and autumn migration. South-Moravian localities in the district Bfeclav (pond Nesyt near Sedlec;
Valtice; Musov reservoir near Dolni Véstonice) were chosen for this purpose, since this is an area of
inundations creating optimum conditions for mosquitoes. as well as the rushes around the ponds
(JuFicova et ul. 1987).

Blood for isolation and serological examinations was collected by hematocrit microcapillaries

(Juticova et al. 1986) from vena ulnaris cutanea and samples of blood serum were tested by HIT.
Isolation examination of blood. Blood was collected by punetion from vena ulnaris cutanea and diluted
at the ratiosof 1 : 1 — 1 : 3 in cooled PBS (pH 7.2) with bovalbumine (0.75 9), antibiotics (penicillin
200 i.u./m' and streptomycin 100 pg/ml), and heparin (10 u ./ml). The samples were stored at - 60 °C
until i.c. inoculations (0.02 ml) of 2-4-day-old SPF mice of randombred ICR strain (Velaz, Praha).
The inoculated animals were observed for 21 days. Bacterial sterility of samples was tested simulta-
neously in beef-extract broth and thioglycollate broth (IMUNA, Sarisské Michalany). Blood samples
used for the inoculation were mixtures made of blood of 1--3 birds of the same species and originating
from the same locality. .
Haemagglutination-inhibition test (HIT). The uscd standard micromethod was described in detai
in our previous paper (JuFicova 1982). TBE antigen was a commercial product (Imuna), other
antigens were prepared by cucrose-acctone extraction from brains of infected sucking mice after
Clark and Casals (1958). Four haemagglutinin units were used in the test. Titres of 1 : 20 and higher
were taken for positive.

RESULTS

A total of 183 birds (52 swallows, 107 sand martins, ad 24 house martins) were
subjected to the isolation examinations. The results were negative.
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Serological examinations were performed with 136 birds (36 swallows, 86 sand
martins, and 14 house martins). The results are summarized in Table 1.

Antibodies against SIN virus were detected in 3 of the 36 swallows and in 1 of
the 86 sand martins examined. They were not detected in the sera of house martins.
Four of the 136 birds examined were positive (2.99).

TBE virus infection was demonstrated in 1 of the 36 swallows and in 1 of the 86
sand martins examined. Antibodies against this virus were not detected in house
martins. The total positivity was 1.5%.

Table 1. Records of antibodies against arboviruses in frec-living birds detected by HT test

‘ Antibodies against arboviruses

| Species | - — -
SIN x/y TBE WXN TAH CVO BHA pozitiv
- ‘ - I
Hirundo rustica 3/36 1,36 0/36 3/36 1,36 1/36 8736~
|
‘ - - _ . - _ -
| Riparia riparia 1’86 1/86 1/36 3/86 1/86 2/86 3/86%
' Delichon urbica 0/14 0/14 1/14 0/14 0/14 0/14 1/14
Total 4/136 2/186 2/136 6/136 2/136 3/136 19/136
I
- - - 1 {
Total positive 2.9 1.5 1.5 4.4 1.5 2.2 12.5 I

findings (%)

X - Number of positive sera
y - Number of examined sera
z  Antibodies against two arboviruses were detected simultaneously in the swme bird

Antibodies against WN virus were detected only in 1 of 86 sand martins (cross
reaction with TBE antigen was not observed) and in 1 of 14 house martins, i.e. in
1.5 % of the total number of birds examined.

TAH virus infection was the highest and antibodies against this virus were detected
in 3 of the 36 swallows and in 3 of the 86 sand martins examined, which represents
4.4 % positivity in the total number of birds.

Antibodies against CVO virus were detected in 1 of 36 swallows and in 1 of 86
sand martins, i.e. in 1.5 % of the total number of birds examined.

Antibodies against BHA virus were detected in 1 of 36 swallows and in 2 of 86
sand martins. Three (2.2 %) of the total number of birds examined were positive.

DISCUSSION

In the studied period (1984 87), the highest rate of bird infection was recorded
in case of TAH and SIN viruses (4.4 % and 2.9 %, respectively), which are transmitted
by mosquitoes. The infection with CVO and WN viruses was 1.5% and 1. 5%, res-
pectively. This situation may be caused by the fact that all the three species nested
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near water reservoirs at the time of netting, i.e. at the places with optimum conditions
for the occurrence of numerous mosquito species, which can be specific vectors of
arboviruses.

The detection of abtibodies against TAH, SIN, CVO, and WN viruses is in agreement
with earlier records by Ernek et al. (1971, 1975) in the same region or in Slovakia
(Ernek et al. 1975, 1977) and with our observations from previous years (Juficova
el al. 1987). Antibodies against mosquito arboviruses were found in birds also in
Austria (Aspock 1973) and Bulgaria (Gredikova et al. 1962). It cannot be excluded
that under suitable conditions and in a suitable biotope these viruses can circulate in
Central Europe. This is indicated by the isolation of SIN virus (Ernek et al. 1973)
and WN virus (Gresikovi et al. 1975) in Slovakia in non-migratory and young migra-
tory birds. However, it should be taken into consideration that the migratory birds
may become infected by SIN and WN viruses in another country, either during migra-
tion or during overwintering.

The sand martins overwinter in the whole Africa, frequently already to the north
from the equator, from Senegal to Ethiopia. The European and also Czechoslovak
populations migrate to the south or south-east; the overwintering of birds from
Crechoslovakia was confirmed only in Nigeria and over the territory of Czechoslovakia
migrate only birds from FRG, GDR, Poland, and Sweden. The swallow overwinters
in the whole tropical and southern Africa. The populations from Czechoslovakia
overwinter mainlv in equatorial Africa from Cameroun to Kenya, where they migrate,
similarly as from the whole Europe, widely dispersed from the south-east across the
Pyrenean Peninsula and West Africa up to south-east across Arabia and to East
Africa. Over the territory of Czechoslovakia migrate the swallows of northern popula-
tions, from FR( over South Sweden up to Ukrainian SSR. The house martin over-
winters in the whole Africa, south of the Sahara, where the Europcan populations
migrate in the direction between south-west and south-east. Birds from Czechoslovakia
were caught only in North Africa. Across the territory of Czechoslovakia migrate
also birds from northern Europe (Scandinavia), as it was reported by Moreau (1972),
Hudec et al. (1983), and Glutz von Blotzheim and Bauer (1985).

The detection of antibodies against viruses transmitted by ticks revealed 1.5%
infection in birds infected with TBE virus and 2.2% in birds infected with BHA
virus. No ticks were found on the examined birds, but the ticks, particularly of the
genus fxodes, were abundant in the locality under study covered by inundated forests.
Antibodics against TBE virus were detected in birds by Ernek et al. (1967, 1971,
1975, 1977) in our country. Antibodies against viruses of B group were reported by
Porterfield and Ash (1966) in birds caught in Africa and by Filipe (1971) in birds
canght in Portugal.

Our results concerning antibodies against BHA virus are similar to those obtained
by Verani et al. (1970), who recorded 1.9% of positive birds using HIT. It is little
probable that birds may act as hosts-amplifiers of BHA virus, but they may play
a role in the introduction of infected ticks into the region of their migration (Hubalek
and R6dl 1980). For instance, vectors of BHA virus, Haemaphysalis punctata and
Hyalomma marginatum, were found in swallow (Hubélek et al. 1982). Interesting
results were obtained by Bérdod et al, (1983), who detected a high level of antibodies
against BHA virus (24%) in Corvus splendens canght at the abattoir in Colombo,
Sri Lanka.
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NTML CEMEWNCTBA

PE3YJIbLTATB MCCINEJZOBAHWUA
BAKMN HA IIPUCYTCTBUE

HIRUNDINIDAE B YEXOCIJO
AHTUTEJI K APBOBUPYCAM

3. IOpxunosa 3. I'yGanek, M. Fanoy3ska K Tygeuu /M. [lenantosa

Pe3stome. Murpupyrominx nrul (depeBeHcKas nactodka, Hirundo rustica; Geperosas nac-
TouKa, Riparia riparia; ropoackas nactouka, Delichon urbica), OTIIOBIEHHBIX B IOMKHON
Mopasun (Uexocnosakus) B 1984—1987 rr. UCCAEAOBANM HA NPUCYTCTBME AHTUTEN K apoo-
BypycaM. OINBITHl [0 BBIAEJIEHMIO AHTUTE] NPOBORXMJM C MOMOINGIO OBGPa3LOB KPOBM 183
ntvy (52 AEPEBEHCKMX JjacToyek, 107 GeperoBblX NaCTOUEK M 24 TOPOACKMX NACTOYCK).
PesynbTarhl Gbinm OTPMUATENbHBL. CEPOJOTMYECKME MCCIEAOBAHMA 136 nTny (36 HEpEBEH-
CKHMX JIACTOYEK, 86 OEPEroBbIX NACTOYEK M 14 TOPOJICKUX JACTOUEK) IIPOBOJMAM C IIOMO-
UIbl0 TECTA TOPMOXXEHMUA TeMArrMOTMHALMM U 6 AaHTUTEHOB apGoBUDYCOB ponoB Alpha-

virus (Sindbis — SIN}, u Flavivirus (Bupyc knemesoro ssuedamra — TBE, supyc 3a-
nagHoro Hunma — WN) u cemencrsa Bunyaviridae (Bupyc Tsaruas — Tar, BupycC
Yanmoso — CVO wu Bupyc Bangxka — BHA). KomuuecTBO OOHADY)KEHHBIX aHTHTEN

K M3y4yaembiM BUpYCam Gbuto cienytowee: SIN 2,99, TBE 1,59%, WN 1,59, TAH 4,4 %,

CVO 1,59%, BHA 2,2%, Turpel aututen Guimy oT 1 :20 jgo 1 : 80,
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