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DESIGNATION AND FREEZING RESISTANCE OF ISOLATES
OF TRICHINELLA SPIRALIS FROM WILD CARNIVORES

K. CHADEE and T.A. DICK, Department of Zoology. University of Manitoba, Winnipeg, Manitoba R3T 2N,
Canada.

Abstract: A system to designate and define isolates of Trichinella spiralis is pro-
posed. The designation gives the host from which the isolate was recovered,
geographic origin, and year of recovery. Isolates of T. spiralis recovered from frozen
muscles from four species of wild carnivores had low and different infectivity to
laboratory mice. Viable larvae of T. spiralis were obtained from muscle samples of
marten, wolverine, polar bear and arctic fox which had been frozen for 5, 6, 12and 14

mo, respectively.

INTRODUCTION

Nematodes of the genus Trichinella
from the northern hemisphere have been
recognized both as distinct species (Boev
et al., 1979), and as a northern or arctic
strain (Rausch, 1970; Dick and Belosevic,
1978). Although geographical isolates of
T. spiralis are known to differ in their
biological characteristics, the taxonomic
rank of isolates is unresolved. Recent
studies (Dick and Belosevic, 1978;
Sukhdeo and Meerovitch, 1977, and
Belosevic and Dick, 1979; 1980) on North
American isolates of Trichinella suggest
these isolates are variants or strains of 7.
spiralis and not distinct species since
they interbreed and produce viable F,
hybrids (Belosevic and Dick, 1980).

As early as 1950 it was suggested that
northern isolates of T. spiralis may be
resistant to low temperatures (Brandly
and Rausch, 1950). Anecdotal evidence
supports this in that viable T. spiralis

larvae were recovered from previously
frozen muscle of wild carnivores
(Rausch, 1970; Emson et al., 1972; Eaton,
1979; Margolis et al., 1979). However,
relatively few documented cases clearly
demonstrate the recovery of viable lar-
vae of T. spiralis larvae from frozen
tissues (Clark et al., 1972; Worley et al.,
1976; Dick and Belosevic, 1978; Dies,
1980). This study reports on larvae of T.
spiralis recovered from previously frozen
muscles of carnivores, their viability
after various times post-freezing, and
proposes a system to designate and
define these northern isolates of T.
spiralis.

MATERIALS AND METHODS

Carcasses of wild carnivores which
had been frozen from 1 to 2 mo, were ob-
tained from trappers and wildlife per-
sonnel. Names of hosts and their geo-
graphic origins are outlined in Table 1.

TABLE 1. Designation of Trichinella isolates.

Year
Wild Hosts Latitude Longitude Established
Polar bear (Ursus maritimus) 58°00'N 95°00'W 1976
Wolverine (Gulo gulo) 55°00'N 100°00'W 1979
Marten (Martes americana) 56°00'N 99°00'W 1980
Arctic fox (Alopex lagopus) 69°15’'N 105°00'W 1980 152, &

8Four Trichinella isolates.
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Carcasses of carnivores were thawed
atroom temperature (21 C) and examined
for cysts of T. spiralis by trichinoscope
and for larvae by HCl-pepsin digestion.
Muscle was separated from fat and bones
and ground in a meat grinder. Ground
muscle was weighed and placed in flasks
containing a 1% pepsin-HCI solution
[ratio of meat (gm) to pepsin-HCl solution
(ml) was 1:20] for 3 h at 37 C with
occasional stirring. A digestion period of
3 h was necessary to free larvae from
their cysts. Concentration of larvae from
the digest, counting, and procedures of
infection are reported elsewhere (Dick
and Belosevic, 1978; Belosevic and Dick,
1979; 1980). Outbred white mice [Crl:
COBS CFW (SW)Charles River Breeding
Laboratories, Wilmington, Massachu-
setts 01887, USA] were used for all infec-
tion studies. Portions of carcasses were
refrozen at -15 C and samples of muscle
were taken from these refrozen carcasses
at various times post-freezing (Table 2)
and tested for viable larvae of T. spiralis.
All larvae recovered from digested mus-
cle were tested for infectivity in mice as
described elsewhere (Dick and Belosevic,
1978).

RESULTS

Seven isolates of T. spiralis are listed
by host, geographical origin and year of
isolation (established in laboratory
animals) (Table 1).

The level of infection of T. spiralis in
muscle of wild carnivores varied from
0.008 to 53 larvae/gm (Table 2). In all
cases very few calcified cysts were
observed.

Results on infectivity and recovery
from frozen muscles are summarized in
Table 2. Viable larvae of T. spiralis were
obtained from muscle samples of marten,
wolverine, polar bear, and arctic fox
which had been frozen for 5,6, 12 and 14
mo, respectively. All isolates had low but
different infectivities in mice examined
40 days post-infection. Larvae/gm of
muscle from mice for the isolates were as
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follows: from wolverine 97.80; from polar
bear, 64.90; from marten, 10.71 and from
4 foxes, 664, 1.42, 9.07 and 3.56, respec-
tively.

DISCUSSION

Due to the controversy over speciation
in the genus Trichinella, the authors feel
itisessential that proper identification of
isolates be established. For this reason
we have chosen to include name of host,
geographic origin, and year of isolation
of the larvae. A typical designation is
written as follows: wolverine; 55°00'N,
100°00'W; 1979. The designation for arc-
tic fox (arctic fox; 69°15'N, 105°00'W;
1980)!.2-%' refers to four isolates from
four individuals from the same
geographic region (Table 1). We strongly
suggest that if experimental work isdone
on any isolate a detailed history of each
isolate should be kept and should include
the strain of experimental host, infectivi-
ty index, number of generations in ex-
perimental hosts and generation time.

Northern isolates of T. spiralis were
suggested to be resistant to low
temperatures (Brandly and Rausch,
1950). Since then, viable T. spiralis have
been reported from black bear meat
frozen for 81 days at -18 C (Clark et al,,
1972), from polar bear meat after storage
for 12 mo at -15 C (Dick and Belosevic,
1978), from wolf tissue frozen for 18 mo at
-10 C (Dies, 1980), and from grizzly and
black bear tissues frozen for 6 moat-20C
(Worley et al., 1976). In this study muscle
type did not affect the ability of T.
spiralis to survive freezing nor did the
location of frozen tissue, whether sur-
facial or deep inside the -carcass.
Although, it is not clear how long these
larvae can survive freezing, or the range
of temperatures they can tolerate in the
wild host, we were able to obtain infective
larvae in wolverine muscle for up to 6 mo.
A decrease of infectivity with time was
noted for both wolverine and marten
isolates and by 7 mo all larvae were
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noninfective (Table 2). Tissues complete-
ly thawed at room temperature and
refrozen for an extended period of time
(Table 2) contained infective larvae.
Perhaps thawing and refreezing of car-
casses could account for the variability
in infectivity of larvae from different
tissues of the same animal. We also know
that larvae recovered from a polar bear
and from arctic foxes frozen for 12and 14
mo, respectively, were infective. High
arctic isolates such as those recovered
from the polar bear and arctic foxes
possibly may survive freezing in the
carnivore muscles somewhat longer than
do those obtained at somewhat lower
latitudes (i.e., high boreal and boreal
regions).

All northern isolates in this study had
different infectivities in mice and were
generally lower when compared to an
infectivity index of 151.27 (Belosevic and
Dick, 1979) from a pig strain of T. spiralis
(pig; 43°00'N, 81°00'W; 1952). Although
there does not appear to be any initial
pattern for level of infection in ex-
perimental mice, work in our laboratory
shows thatisolates stabilize after several
generations and infectivity indices
become stable and predictable char-
acteristics (Belosevic and Dick,
1979). Possibly localized pressures, such
as host and geographical isolation, are
selecting for certain biological char-
acters which are stable and predictable
under laboratory conditions.

Attempts to determine if northern
isolates of T. spiralis were resistant to
freezing following encystment in the
muscles of laboratory mice have been
unsuccessful (Dick and Belosevic, 1978).
Many factors are important in ensuring
survival after freezing in the wild host
and are listed elsewhere (Dick and
Belosevic, 1978). It appears that
resistance to freezing is a biological
characteristic of all northern isolates
and additional northern isolates of T.
spiralis should be evaluated for low
temperature resistance.
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