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BORRELIA BURGDORFERI IN TICKS OF THE CANTON TESSIN
(SWITZERLAND)
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Abstract. In the northern Alps it is hard to find an Ixodes ricinus population which does not harbour
Borrelia burgdosferi. The infection rates range from 5 to 349 for adults and nymphs to 3.1% for
larvae. This study shows that the infection rates on the southern side of the Alps are similar,
at 25% for adults, 36.2% for nymphs and 3.2% for larvae. With respect to tick species other
than I. ricinus, we did not succeed in finding any spirochetes in Dermacentor marginatus, Haemaphysa-
lis punctata, Ixodes hexagonus, Rbipicepbalus sanguineus.
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INTRODUCTION

Since the isolation of Borrelia burgdorferi (agent of Lyme borreliosis) in Swit-
zerland by Barbour ef al., in 1983, from Ixodes ricinus ticks, other studies
have revealed the presence of this microorganism in ticks originating from
different parts of Europe (Doby et al., 1985; Aeschlimann et al., 1986; Wilske
et al., 1987).

To date, no Swiss populations of I. ricinus which do not harbour
B. burgdorferi infection have been found. Average infection rates of both
nymphs and adults on the Swiss Plateau and in the Jura and Wallis valleys,
range from 5 to 34% (Aeschlimann et al. (1986). The larvae are much
less infected with 3.19% of unfed larvae showing infection (Zhioua et al.,
1988).

This is the first time that the ticks in the Canton Tessin have been
studied in this way, although the clinical study of Clara et al., 1985) suggest-
ed that B. burgdorferi was present in this region when they described a human
case of Lyme borreliosis in the Muggio Valley (Mendrisiotto). Moreover, a
serological study of Tessin inhabitants showed that 9.1% of the people presented
significant titers of antibodies against B. burgdorferi (Miserez et al., in prepa-
ration). Moreover, cases of Lyme borreliosis have been described in Italy since
1983 (Cacciapuoti, 1988) and B. burgdorferi was isolated from I ricinus nymphs
in 1987 (Cinco et al., 1988).

Our objective was to estimate the situation concerning B. burgdotferi in-
fections of ticks in the Tessin.



METHODS

Capture of ticks

Free-living ticks were collected by flagging, a method which has been described
by Aeschlimann et al (1972). Six surveys were organised between March
and September of 1987. In this way, 19 stations were visited at least once
(Fig. 1).

Ticks attached to hosts were collected from goats, sheep, cows, dogs
and cats. These animals were surveyed in four areas: in Crotta (station 10)

Fig. 1. Geographical distribution of I. ricinus in stations of the Canton Tessin. @ Presence of
I. ricinus; ¥ Absence of I ricinus. See also Table 3.



(50 goats), in Odogno (station 15) (52 goats, 5 sheep and 2 dogs), in Tremona
(station 19) (20 cows, 3 sheep, 4 dogs and 2 cats) and in Stinche (station
17) (30 goats and 1 dog). In addition, ticks were also removed from dogs
and cats originating in Bironico (stations 3 and 4).

Culture of spirochetes

To isolate B. burgdorferi from I. ricinus we used the BSK II medium (Barbour
et al., 1984), to which we added 50 pg/ml Fosfocin and 50 pg/ml Rimactan,
in order to inhibit the development of other bacteria. Cultures were main-
tained at 35°C for 10 days and then examined.

Direct immunofluorescence test (DIF)

We used the DIF test to detect B. burgdorferi in ticks. The conjugate was
prepared according to the method described by Peacock et a4/ in 1970.

ResuLTS

Capture of ticks

A total of 398 I ricinus were captured, both free living and fixed to hosts:
88 adults, 94 nymphs and 216 larvae (Table 1).

TasLe 1 - Infection rate of I ricinus in the Tessin.

Stage Collected ticks Infected ticks %
Adults 88 22 25
Nymphs 94 34 36.2
Larvae 216 7 3.2
Total 398 63

Four females were found on hosts, i.e. one on a goat in Crotta and
the other three on dogs in Bironico. The 394 remaining ticks were captured
by flagging.

Apart from the above, 21 ticks belonging to other tick species were col-
lected either free living or attached to hosts, i.e. 4 Dermacentor marginatus
(1 free and 3 on hosts), 1 Haemaphysalis punctata (free), 4 1. hexagonus (on
hosts) and 12 Rbipicephalus sanguineus (all on hosts) (Table 2).

The most important capture of L. ricinus was executed in June, the majority
of the ticks having been collected in 2 stations: Bironico 2 and Bruzella (Ta-
ble 3).



TaBLE 2 - Infection rate of tick species other than I ricinus.

Tick species Collected ticks Infected ticks
D. marginatus 4 None
H. punctata 1 None
I hexagonus 4 None
Rb. sanguineus 12 None

Isolation of B. burgdorferi

To isolate B. burgdorferi from I. ricinus, 49 adult ticks collected in June and
7 in September were dissected. The spirochetes were observed in 5 cultures.
In one of the cultures the spirochetes were not motile. Only one strain could
be maintained in the laboratory (NE131). No spirochetes could be isolated
from tick species other than I ricinus.

Discussion

In 1987, 396 free living ticks (394 L ricinus, 1 D. marginatus, 1 H. punctata)

and 23 ticks attached to hosts (4 I ricinus, 3 D. marginatus, 4 1. hexagonus,

12 R. sanguineus) were captured in the Tessin between April and September.

If we compare these results with those obtained by Aeschlimann et 4l in

1967 and 1980 (Aeschlimann et al., 1968; 1986), two features were observed.

1) Very few ticks were collected from hosts in 1987, whereas Aeschlimann
et al. (1968; 1986) found the majority of their ticks on animals, both
in 1967 and in 1980.

2) In 1987, no flock was infested (except one goat on which we found only
one L ricinus), whereas 2 years previously, flocks were systematically co-
vered with ticks according to the goatherds.

Otherwise, the number of free-living ticks, captured by flagging, was
not very important and 12/19 of stations visited were free of ticks altogether,
even though they had been chosen according to the required conditions for
L ricinus.

The weather during 1987 certainly played a role in this situation, creat-
ing different conditions, being less favorable than usual. As a matter of fact,
the first 3 months of 1987 proved to be rather cold and dry, whereas April
was an especially mild month. May, June and July were colder and wetter
than average. The temperature rose only during the last 3 months of the
year (Swiss Meteorological Institute, Annual Tables).

Other species of ticks were also more rare. D. marginatus was found to
be more abundant in the surveys carried out in 1967, 1980 and 1985 (Aes-
chlimann et al., 1968; 1986; Walther-Maridor, 1986). H. punctata was not
rare in 1967, although less abundant in 1980 and 1987. R. sanguineus was
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first recorded in the Tessin in 1980. In 1987, we found 12 of them attached
to 4 different dogs. This tick species originates on the Mediterranean coast
and was imported into Switzerland by dogs being brought home from abroad.
This tick can survive in apartments and kennels but probably also outside
during the summer months. Four I. hexagonus were collected from dogs and
cats in 1987. The first mention of this tick in the Tessin was in 1987. All
these tick species were free of B. burgdorferi.

B. burgdorferi tick infection

Epidemiological studies of ixodid ticks were conducted in different parts of
Switzerland. Infections of I ricinus occur at a rate of between 5% and 34%
for nymphs and adults depending on the region (Aeschlimann et al., 1986).
Walther-Maridor (1986) mentioned an infection rate of nymphs of about 18%
in the Wallis. In Staatswald (Bern), 25% of the adults and 289 of the nymphs
were infected (Jeanneret, 1985). Infection rates of larvae are generally very
low. Transovarial transmission of B. burgdorferi by I ricinus seems to be rare
(Monin et al., 1989). Zhioua et al. (1988) examined several groups of I. ricinus
larvae from different regions of Switzerland and found an average infection
rate of 3.1%. This percentage can be considered as an approximation for
all regions. It must be remembered that, to date, no population of I ricinus
has been found free of the B. burgdorferi infection.

With respect to tick species other than I. ricinus, we did not succeed
in finding any spirochetes in them, as was already the case of an earlier sur-
vey carried out by Walther-Maridor (1986).

The infection rates of I. ricinus in the Tessin are 25% for adults, 36.2%
for nymphs and 3.2% for larvae. These infection rates are very similar to
those observed in the regions situated on the north side of the Alps (Aes-
chlimann et al., 1986). We can conclude that B. burgdorferi infection in ticks
is widespread in Switzerland, from east to west and from north to south,
i.e. also in the Canton of Tessin, wherever I ricinus is present.
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