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ISOLAT ION OF TWO STRAINS OF TICK-BORNE ENCEPHALITIS (TBE) VIRUS
FROM IXODES RICINUS COLLECTED IN A MARSHY FOREST IN
SWITZERLAND®
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Clinical and serological evidence of tick-borne encephalitis
(TBE) In humans In Switzerland was first obtained in 1963 {1-2).
In 1972, the vlrus was successfully lsolated from the brain of a
sick dog near Hallau In the canton of Schaffhausen (3), and the
following year it was identified In ticks from the same region
(4-5) indlcating the existence of natural focl of Infection in that
area. Later, the virus was Isolafed frem various tissues of Apode-
mus flavicolls (6) captured near Thun, These regions are shown in
Flg. 1.

Clinlcal cases of TBE Im humans have occurred most frequentiy
In the reglons of Thun and Schaffhausen but sero-epidemiological in-
vestigations have shown that focl of Infection also exist in other
parts of Switzerland (7). This report deals with the isolation of
two strains of TBE virus from Ixodes ricinus collected in a marshy

r———— ;
The results of this study represent part.of a thesis by H. Matile.
This work was supported by the Swiss Natlonal Foundation for Scien-
t1fic Research, Grant No. 3.303.78



forest (Staatswald) on the Swiss platesu near Neuchatel (Fig. 1).

HMETHODS

The ticks were obtained by flagging and were frozen at -20? c
in Hanks albumin (HAfb) (Henks BSS 40.1 § bovine serum albumin Jeon=
taining 100 pg/:nl Kanamycin and 125 pg/m) Ampicillin. For virus Iso-
lation, the ticks were separated according to stage and sex and di-
vided into pools of 10 specimens, triturated In a cooled mortar and
enulsified in 1 ml HAZb, Al iquots of 0.02 ml of this suspension
were then inoculated intracerebrally (l.c.) into 1-2 day-old suck-

ling mice (Zur-JCRZ-straln).

When clinlcal symptoms appeared, the mice were killed, their
brains removed, pooled and homogenlzed In HA¢b, This material was
then pe@ssaged In a fresh llitter by I. ¢. injection of 0,02 ml per

meuse of a 10 ¥ brain suspension.

Hemagglutinatinins were prepared following the method of Frisch-
Niggemeyer (8) and were tlitrated according to Clarke and Casals (9).
Neutralization tests were performed by Incubating 10 TCID 50 (50 %
tissue culture Infectlous dose) of the virus at 3}' C for 1,5 h with
severa! TBE reference sera. After Incubation, the preparations were
added to Minlipigkldney (MPK) cells In microtiter plates (Nunclon Del-
ta Nr, 1480 , Nunc Products, Roskilde, Denmark), & wells/serun dllut-
ion, 20'000 ce!ls/well, 0,2 ml serum-virus suspension/ well, The
plates were examined for CPE 7 days aftur,lnfp;:tlon_.

RESULTS

A total of 632 adult |. ricinus was examined. Virus was isolated



from two pools of 10 female ticks. During the flrst passage, the
Infectlon showed a letency period of 6-7 days. In the second passage,
this perlod was reduced to 3-4 days. Mortallity rate was 100 %.

The virus tliters in MPK-cell cul?ures reached up to 109 TCIDSD.
Both Isolates produced hemagglutinatlon of goose erythrocytes at
dllutions of 1:128 to 1:256.

The results of cross-neutralization tests (see Table 1) indi-
cate that the two newly Isolated strains were indistinguishable from

TBE strain | 40 which was used as TBE reference virus (5).

DISCUSSION

The Staatswald forest is located In the region of the three
lakes Neuchatel, Biel, and Murten, and represents the most western
region In Switzerland where focl of TBE virus have been detected
so far. Previous serologic investigation for thls virus In that area
was negative, and to the best of our knowledge there are no reports

of conflrmed human TBE cases from that area.

The Staatswald, like many other forests of the Swiss plateau,
represents a relict or remnant of a former natural forest. Oaks
(at‘the edge of the forést), ash-trees, blrches and many black al-
ders are the most common trees present, although conifers (Epicea)
have been planted In many sectors. Underbrush and low vegetatlon !s
dense especlally In clearlings, ravines, and hollows where Irrigation
provides the rich and humid soll for many grasses and bushes (reeds,
Eflﬁi sp., yellow irls, stinging .nettles, etc.). There |s an abund-
ance of wild 1ife including deer, wlld boars, foxes, hares, ro-
dents (Clethrionomys glareolus, Apodemus flavicolis, A. sylvaticus,

and many others), insectivora, and many specles of blrds. The Staats-
wald . provides the biologic and climatic condltions necessary for



massive populations of I, riclnus, the most common ixodid tick In

Switzertand.

Distribution and infestations of this tick are not homogenous
in the Staatswald but vary from heavy concentratlons in small clear-
ings to few speclmens In areas covered by conifers. Tlcks are espe-
cially abundant on low vegetation along the many roads and trails
that penetrate the forest and provide with plenic grounds ample
opportunitles for recreational activitles for the public from sur-
rounding urban regions. There are very few cattle In the immedliate
vicinity, and the only domestlic animal roaming through the woods are
dogs.

Ixodes ricinus In the Staatswald forest has been and stlll is
the subject of many ecologlcal studies (10-13). Also, in 1978, a
survey was initlated to determine the potential role this tlck may
play as a vector of viral and microblal agents. In addition to the
two isolates of TBE virus reported here, a hitherto undescribed
rickettsia of the spotted fever group, protozoa of the genus Babesla
and Trypanosoma, as well as a microfilaria of the genus Dlpetalonema
were found assoclated with this tick (14-15). The significance of
these pathogens and parasites as a cause of disease in man and/or

animals is currently under lnve:tigétion.
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TABLE 1. CROSS NEUTRALIZATION IN MINIPIG CELL CULTURES

Srom Rabblit Antl- Human Serum,
Serum of a TBE Serum Laboratory
dog with (courtesy of infection
i TBE Prof. Kunz, (Mat)
strain Wien )
10 TCID 50
*
Isolate 140 111015 1:1280 1:1280
Isolate W3 1:216 1:280 1:905
Isolate IC7 1:450 1:1280 1:905

Endpoint titers calculated by the method of Reed and Muench.
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