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TO THE SEASONAL OCCURRENCE OF THE VIRUS TAHYNA
V. DANIELOVA

Institute of Parasitology, Czechoslovak Acudomy of Sciences, Prague

Abstract. In the yeara 1967 and 1968 sentinel rabbits exposed to mosquitoes in tho natural focus
of Tahyiia virus in Southern Moravia were tested for the presence of antibodios against Tahyia virus.
‘Tho rabbits were exposed from the beginning of mosyuitn season till the second half of July in 1967
and till the socond half of S8eplember next vear. Antibodies agninst Tahyha virus wore not found
prior to the emergence of Aedes vexans population, although the spocies Aedes cantans which was
proved as the vector of Tahyha virus was found in nature 7 to 8 wooks earlier. Antibodies were found
m 1968 starting from July 25, i.o. approximately 4 weeks after the emorgenee of Adedea vexans.

While solving the problems of the circulation of Tahyta virus, besides finding veetor
and host ranges, it was also very important to find out the length of the active scason
of virus circulation, mainly its beginning. This question is important not only from the
epidemiological aspeet, but also for the knowledge of ecology of this virus. So far the
isolation tests from mosquitoes were done in the period of largest numbers of mosquitoes,
i.e. in the period consgidered as optimal for the virus occurrence. To make clear the
question of the period of transmission we chose the method of sentinel rabbits that were
exposed in nature during the whole period of mosquito activity and tested for the
presence of antibodies at regular intervals. The experiment was carried out in the
gpring and the summer of 1967 and 1968 in Southern Moravia.

MATERIAL AND METHODS

Experimental conditions: A lowland forest covering about 170 ha situated near the village Drnholec
southwest. from tho town Mikulov was chosen as a study area, This forest is lorated on the bank of
the river Dyje, which forms blind arms there and innundates a part of the [orest svery yoar thus
making possible the hatching of large numbers of mosquitoes, The biotope and mosquite population
oceurring in this locality were deseribed earlier by Mindi (1969). A total of 21 mosquito species wore
found in this forest. The ares wns proved as natural focus of Tuhyna virus and 22 strains of Tahyfia
virus were isolated there from 1962 to 1966 (Danielovd el al. 1966, Daniclova and Kolman,
in litt.). Tho montioned isolation cxperimonts were carried out between the second half of July and
the beginning of September.

Chinchilla rabbits weighing about 2—2.5 ki wore employed as sontinel animals. They proved to
be suitable for such an experiment carlier (Kolman et al. 1966). Sixteen rabbits were placed in eight
cages, two per ono eage. Tho walls wore formed by parallel wire grating in 4.5 cm distanco in order
that the entrance of mosquitoes would be easiest. Over the top of vach cage a plastic cover was placod
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for protection of rabbits against rains. 'Uhe cages with rabbits woro fixed on stands about 1 m above
the ground to be protected against predators on ono side and against innundation on tho other side.
One cage only was placod under the roof of a feeding-rack about 2 m nhove the ground. The cagos
by twos were placed in four different sites of the forest which wo considered Lo be difforent as concerns
mosquito species, day activity of mosquitoes and rango of mosquito hosts. Four control rabbits were
placed in thormophilic oak forest. with thin bush undergrowth about 30 km away from the studied
locality. There are no largo breeding sites in the neighbourhood. Mosquitoes are infroquont there
except in tho season of a maximum mass occurrence. The hair on the backs of the rabbits was shaved
in order to ennble the easiest mosquito feeding. The rabbits were bled by cardiac puncture every
10 days in 1967, ovory fortnight in 1968 vespectively. Before the exposure the rabbits were tested
for the prosence of any antibodies,

Serologicnl tests: Sera samples were stored at -~ 20 "C. Scra wore teslted both by the complement
fixation test (CF) and by neutralization test utilizing Lissue cultures. The sera were inactivated for
30 minutes at 56 °C bofore testing. CF test was earried out by usunl mothod in test tubes using 16 units
of antigen preparod from 10Y%, brain suspension purified with chloroform (Ilyenko 1964) and two
units of complement. Incubation was dono overnight nt +4 “C.

Neutralization test was carried oul in stable line of rabbit Tung eclls (Szanté 1960) in 1967 and
in stable line of groen monkey (Cercopithecus aethiops) kidney cells in 1868 respectively, The latter
lino was obtained by courtesy of Dr. Janda from the Instituto of Sera and Vaccines in Prague. The
method of the neutralization test was published earlier (Danielovd and Marhoul 1967).

Sera samplos were tested after each collection of blood and positive sera only were tested once
moro in one test at the end of the whole experiment,

RESULTS

In 1967 the rabbits were expoged in nature from April 20 till July 25. Ten species of
mosquitoes were found during this period. The succession of spring mosquito species
wag studied in spring by regular collections of mosquitoes which were then employed
for isolation experiments (Danielovi et al. 1971). In April mostly overwintering species
of mosquitoes were found, namely Adnopheles maculipennis s.l., Culiseta annulata,
Culiseta alaskaensis, Anopheles claviger and Culex pipiens, but they were very rare.
The early spring species dedes communis was more abundant than the others, but did
not reach high numbers. During irregular inspections in the course of day we did not
observe that the rabbits were attacked by mosquitoes. At the beginning of May dedes
cantans mosquito appeared and was more numerous than other species in the sccond
half of May. At that time also dedes cinereus and Aedes flavescens mosquitoes were
found, but very infrequently. The spring population of Aedes cantans mosquito survived
till summer. Aedes sticticus mosquito was rarc. At the beginning of July Aedes vexans
mosquito bred and reached much highcer numbers than Aedes cantans. From the half
of July the numbers and the aclivity of dedes vexans mosquito were so high that the
stay in the forest was extremely unpleasant because of molestation by mosquitoes.
The rabbits were heavily attacked and they had scabs arround their ears and on their
shaved backs. Mosquito calamily was finished by insecticide treatment on July 24.
Mosquitoes were completely destroyed and thus the experiment was interrupted.

From the beginning of the experiment till July 25, 1967 no antibodies against Tahyia
virus were found in the blood of the rabbits.

In 1968 the rabbits were exposed from April 25 to September 25. Mosquito population
and succession of mosquito species were similar to those of the previous year, therefore
they are not described in detail. Only the emergence of Aedes vexans started a little
earlier, at the end of June, and its numbers were rather lower thanks to successful
insecticide treatment in the previous year.

From April 25 to July 9 no antibodies against Tahyia virus were found. Antibodies
were found later in the blood of two rabbits. Both rabbits were placed in a young thick
willow and alder tree foregt that was usually flooded by water, the usual mosquito
breeding place where the largest number of mosquitoes oocurred during the experiment.
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Neutralization and complement fixing antibodies were found in the blood of the rabbits
Nos. 25 and 11 starting July 24 and August 8 respectively. The blood of the latter was
not tested from technical reasons on July 24. Table 1 shows that the titre of neutralizing
antibodies of the rabbit No. 25 reached the highest level in the first positive testing
already, so that this rabbit can be considered to have been infeeted at the beginning
of July (Malkova et al. 1969, Simkova 1963). Antibody titre courses of both positive
rabbits are given in Table 1. Neutralizing and complement fixing antibodies of the
rabbit No. 11 reached the highest level as early as August 8, suggesting that the rabbit
infection occurred before July 24.

Table 1. Occurrence of antibodies in experiunental rabbits in 1968

! Antibody titre |
Date of blood

_ : —
collection Rabbit No. 11 ' Rabbit No. 25 |
CF NT | CF | NT
25. 4-—"'9. 7. {0 0 0 ‘ 0
| gl = — 32 | 266
8. 8. 128 198 64 128
21. B. — 128 **) I **)
3.9 16 128 |
24, 9 8 128 |

*) In reciprocal value.
*+) Rabbit died.
~ Not dono.

As follows from the experiments in 1967 and 1968 in the mentioned locality the
development of Tahyia virus circulation did not oceur before the beginning of Aedes
vexans mosquito wave that used to be here at the end of June or at the heginning of
July. Exceptionally we obscrved the first Aedes vexans breeding as late as in the half
of August (1966). From the epidemiological aspect the period of July and August,
eventually of September, can be thus considered as important.

DISCUSSION

Late occurrence of antibodies ascertained is rather surprising, as 4. cantans mosquilo
which was proved as Tahyiia virus vector by laboratory experiments (Danielovd
1966) and by isolation tests from nature (Mdlkové et al. 1965) occurs in the studied
arca from the beginning of May. Also the less abundant species A. communis, 4. flavesc-
ens and A. excrucians which proved as susceptible to Tahyiia virus (Daniclovi 1966)
occurred in May. It remains to be seen whether the used method of sentinel animals
18 not too rough to detect single cases of virus circulation prior to mass occurrence of
the dominant vector, though we consider this method to be more effective than isolation
experiments from mosquitoes in spring time, when there are low numbers of mogquitoes.
Considering the results published earlier (Danielova and Mindi# 1969, Danielové et
al. 1970) that the virus survived during the nonvegetation period in Culiseta annulata
mosquito, there would be a possibility that in transmission of the virus this mosquito
species could be in direct connection with the dominant vector Aedes verans without
the help of gpring mosquito species.

The results obtained are in accordance with the results of Aspéck, Kunz and Pretz-
mann (1970) who made isolation tests from moquitoes in 1967 throughout the whole

191



wosquito seagon starting from April 13. Even if the conditions in the natural focus
at Lake Ncusiedler are rather different and Aedes caspius and A. dorsalis mosquitoes
are the dominant veetors there, the Tahyifa virus was isolated in the second half of
June after the appearance of 4. caspius and A. dorsalis.
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HPDMEMALNIG K GE3OHITOMY
B, Jlanncaona

HOFBAEIINI BOPYCA THUWHA

Peawome. B 1967 w0 1968 v, npoBoiiane . mecaeoBains By WWUMHE ARTHTC. NPOTHE BIPYCi
THUMHN B HOAOHLTHLX KPOJIHKAK, 1 KOTOPHIX KOPMU IMCL KOMAPLL D 1 PRPOTHOM O1¢ BUPYen
Tiwnn B wwEnoit Mopasnn. Kpoamkon nosepram i ieTaM KOMapon ¢ caMor Havada ux
oo 1o Bropyre nogoruny wust 1967 v. n no gropyio naaopiny ceHTAOpa cAcyomero roja.
ARTITC upoTus supyea TROmsn 1o HAXOH 1ePeT HOARTOIHeM HONY 181 KoMapa Aedes
corans, HE CMOTPH 1 TO, Y0 WL Aedes cantans, YCTANOBICHEMA NCPCHOCYHE RUpYCa Taruus,
Oma ofimapysen B apupo,ie 7--8 Hepedn (10 HToro. Autireaa Haxo;man B 1968 1, Haunnan

¢ 20-r0 moas, T e npROARANTE IO A Hee i noeae oaRennn soMapa Aedes perane.
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