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Brief Communication

Freeze-resistant Trichinella (Trichinella nativa)
Established on the Scandinavian Peninsula

Until the 1970%, Trichinella spiralis (Owen
1835) was considered the only species within
the genus Trichinella. Then T. pseudospiralis
(Garkavi 1972) was classified as a separate
species on the basis of morphological and bio-
logical features. The remaining morphologi-
cally homogenous “T. spiralis-group” has
been split into 4 different species (or subspe-
cies) on the basis of their biological and bio-
chemical characteristics; T. nativa (Britov &
Boev 1972), T. nelsoni (Britov & Boev 1972),
T. spiralis sensu stricto and T. britovi (Pozio et
al. 1992).

T. nativa differs from other Trichinella species
by having highly freeze-resistant muscle lar-
vae. In Scandinavia, freeze-resistant Trichi-
nella has been demonstrated in polar bear
(Ursus maritimus) from the high-arctic islands
of Svalbard (Kjos-Hanssen 1983), but not
from animals living on the Scandinavian pe-
ninsula.

In October 1989, Trichinella muscle larvae
were histopathologically identified during
routine post mortem examination of a 5-
month old farmed Arctic blue fox (Alopex
lagopus) from Finnmark county, northern
Norway. Further histopathological examina-
tions of the skeletal muscles of 20 Arctic blue
fox cubs from this and 5 additional farms, all
with a common food kitchen and pelting in-
stallation, were carried out in the period Oc-
tober to December 1989. Ninety five percent

of these cubs were found to have Trichinella
muscle larvae.

The 6 farms were established during the pe-
riod 1984-1987. Breeding animals had been
purchased from all parts of Norway and from
north-western Finland. Rats had not been ob-
served in the farms or in the food kitchen,
whereas low numbers of mice had been seen
in the storeroom for concentrates.

During 1989, the animal components used in
the fox food were fish and offal from reindeer
abattoirs. However, from July to October
1989, the abattoir offal had been replaced by
raw farm fox carcasses (which is not permitted
according to Norwegian legislation), that had
been kept frozen from the preceding pelting
season (winter 1988/89). Some of these car-
casses originated from foxes that had escaped
from the farm and lived among the wild fauna
for a certain period before being recaptured
and pelted.

Our observations indicated that the fox farms
had been infected with Trichinella via their
common food kitchen after whelping in May
1989. The most probable source of the infec-
tion seemed to be the raw fox carcasses that
had been freeze-stored for at least 6 months.
We therefore decided to investigate the
freeze-resistance of the isolated Trichinella
muscle larvae.

Freeze-resistance was determined by examin-
ing the infectivity of the muscle larvae
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Table 1. Infectivity (+/-) of muscle larvae of Trichinella strain isolated from farmed Arctic blue foxes in
Finnmark county, northern Norway, determined by inoculation of Arctic blue foxes with infected muscles kept

frozen at —-20°C for 0-353 days.

Days of freeze storage prior to inoculation

0 19 21 42 43 63

90 91 120 180 353

+*+ + ++ ++ +— +

* Each sign (+/-) represents one experimental fox.

through experimental feeding of Arctic blue
foxes with infected fox muscles that had been
kept frozen at —20°C (+ 2°C) for varying peri-
ods of time.

The experiment was carried out in several in-
oculation series at the Research Farm for Fur-
bearing Animals of the Norwegian College of
Veterinary Medicine during the years 1990-
1994. A total of 15 foxes was used. During the
first inoculation series the source of Trichi-
nella larvae was muscles from 2 of the natu-
rally infected foxes. Experimentally infected
foxes constituted the larval source in the sub-
sequent series.

Each experimental fox received 50-150 grams
of Trichinella-infected fox muscles mixed with
the ordinary food ration. The frozen muscles
were allowed to thaw before feeding. The
foxes were subsequently killed at > 50 days
post inoculation, and the carcasses examined
for the presence of Trichinella muscle larvae
by the conventional trichinoscope method.
From each fox, a total of 12 samples of 1 gram
each from the diaphragm were examined. As
a control, 105 randomly selected and conven-
tionally pelted foxes from the Research Farm
were examined and found to be negative for
Trichinella, using the same procedure.

The results of our freeze-resistance experi-
ments are given in Table 1. The Trichinella
strain remained infective for experimental
foxes after at least 4 months of storage at
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—20°C. One isolate recovered from an experi-
mental fox was examined by Dr. E. Pozio at
the Trichinella Reference Centre in Rome,
and identified as 7. nativa on the basis of iso-
enzyme studies.

The results of our study indicate that the 6
farms in Finnmark were infected by the
freeze-resistant T. nativa following the use of
infected freeze-stored raw farm fox carcasses
in the food. The nematode may have been in-
troduced to the farms through breeding ani-
mals purchased from Norway and/or Finland,
or through escaped and recaptured farm foxes
which had acquired the infection from the lo-
cal wild fauna. The possible introduction of
the infection through purchased breeding an-
imals most likely also points to a reservoir of
the parasite in the Scandinavian wildlife.

The results of our investigations thus indicate
that freeze-resistant Trichinella (T. nativa) is
established on the Scandinavian peninsula.
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