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Abstract

To evaluate infectivity for carnivores as well as other biological characteristics of the newly
describedTrichinella papuae, eight red foxes were experimentally infected with the parasite.
Five weeks after inoculation,T. papuae larvae were recovered from nine different muscle types.
The larvae recovered from muscle tissue were shown to be infective to mice, to have a very low
tolerance to freezing, and to survive longer than the otherTrichinella genotypes in decaying tissue
up to 5 weeks after infection. © 2002 Elsevier Science B.V. All rights reserved.
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1. Introduction

A new non-encapsulating species ofTrichinella, different fromTrichinella pseudospiralis
was discovered in 1988 in Papua New Guinea and described asTrichinella papuae by Pozio
et al., 1999. Examination of at least 150 wild animals including birds, reptiles, marsupials,
pigs, rodents, chiropterans, herbivores, and a single carnivore together with several hundred
domestic pigs have resulted in isolation of this genotype from pigs only, and subsequent
experimental infection was established in mice whereas chickens could not be infected
(Pozio et al., 1999). Since most species in the genusTrichinella are able to infect a broad
range of different mammalian hosts including carnivores, rodents, and herbivores and for
T. pseudospiralis even birds (Kapel, 2000), it was of interest to determine whetherT. papuae
could infect carnivores. The present investigation evaluates the infectivity ofT. papuae in
a carnivore host and the survival of larvae at different temperatures in carnivore tissue, the
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results will add to the understanding of the biology and epidemiology of this new species
of Trichinella.

2. Materials and methods

Eight farm bred red foxes (Vulpes vulpes) approximately 10 months of age, were kept in
separate cage, and fed heat treated fish meal and water ad libitum. Six foxes which were
inoculated orally with 10,000T. papuae larvae (Foxes no. 3–8) and two foxes were each
given 10,000T. spiralis larvae (Foxes no. 1–2) and served as infection controls. Prior to
inoculation, all animals were sedated by intra muscular injection (1 ml/50 kg body weight)
of a mixture of zolazepam, tiletamin, (ZOLETIL®50: 125 zolazepam+ 125 mg tiletamin,
Boehringer Ingelheim) and medetomidin (DOMITOR®VET: 2.5 ml of 1 mg/ml medeto-
midin, Orion). TheT. papuae larvae, obtained from theTrichinella Reference Centre (Pozio
et al., 1989), were maintained in mice. Euthanasia was performed by intravenous injec-
tion of 0.5 ml/kg Pentobarbital (20%) 5 weeks after inoculation and nine muscle samples
of approximately 10 g from different muscle groups (Table 1) were obtained from each
fox. Muscle samples were minced and digested according to Kapel and Gamble (2000)
using 2 h of digestion on magnetic stirrers followed by three rounds of sedimentation
and washing. Furthermore, 2× 30 g samples of minced meat fromT. papuae animals
were exposed to temperatures of+20, +5, −5, and−18◦C to evaluate freeze tolerance
of the larvae of this species and their survival in decaying tissue. After 1 and 4 weeks
storage at these temperatures, larvae were released from the meat by digestion, counted
and inoculated into 6 weeks old female BALB/c mice. These were sacrificed 5–7 weeks
p.i. and, the muscle larvae burden as well as the reproductive capacity index (RCI—the
mean number of larvae recovered divided with the number of larvae inoculated) were
determined.

Table 1
The larval burdens larvae per gram (lpg) of different muscles or muscle groups of experimentally infected foxes,
at 5 weeks post-infection

T. spiralis T. papuae

Fox 1 Fox 2 Fox 3 Fox 4 Fox 5 Fox 6 Fox 7 Fox 8

Muscle
Upper hind leg 5 3.7 0.7 0.9 7 0.09 13.6 14
Lower hind leg 6 5.2 1.3 0.6 12.4 0 17.5 8.8
Upper front leg 5.4 4.3 2.6 1.2 11 0 20.7 19.9
Lower front leg 6.4 6.2 3.8 1.8 15.8 0 14.6 10.6
Lower jaw 4.2 6.4 3.5 2 19 0 8.4 16.4
Neck 4.7 4.4 4.2 2.2 15.5 0.09 12.3 15.4
Tongue 7.7 6.5 0.4 0.4 11.6 0 6.5 5.6
Diaphragm 5.3 6 3.1 3.5 15.1 0 21.1 28.2
Back 4.2 4.4 1.8 1 14.5 0 14.3 6.2

Mean 5.4 5.2 2.4 1.5 13.5 0.02 14.3 13.9
Group mean (S.D.) 5.3 (±0.5) 7.6 (±6.9)



P. Webster et al. / Veterinary Parasitology 105 (2002) 215–218 217

3. Results and discussion

Muscle larvae established in all animals, although in very low numbers in one of the
T. papuae infected foxes. None of the foxes showed any clinical signs of infection. Larvae
were found in all muscle groups sampled (Table 1) (except from one fox), the diaphragm,
neck, and lower jaw having the highest larval burden in theT. papuae group whereas the
tongue and the lower front leg harboured the most larvae per gram (lpg) in theT. spiralis
group. These findings are consistent with experimental data from Kapel et al. (1994) on
T. spiralis and also comparable to data on natural infection withT. nativa in arctic foxes
(Kapel et al., 1995). However, due to the low number of experimental animals in this study,
no conclusions should be drawn with regard to predilection sites ofT. papuae in carnivores.
The muscle larvae burden varied less in theT. spiralis infected foxes (mean 5.3±0.5 lpg) than
in theT. papuae infected foxes (mean 7.6±6.9 lpg). The experimental dose of 10,000 larvae
per fox resulted in much lower larval burdens in both experimental groups (lpg range 0–28)
than found 10 weeks p.i. in another experiment including allTrichinella genotypes except
T. papuae and using similar inoculum dose (lpg range 100–300) (C. Kapel, unpublished
data). Our results are more comparable to the results obtained by Kapel et al. (1994) using
inoculation doses of 500 and 5000T. spiralis larvae (lpg 1–20) and to Noeckler and Voight
(1996) using inoculation doses of 500 and 2000T. spiralis larvae per animal (lpg 1–64).
This inconsistency could be due to several factors including the age and weight of the
animals, prior experience with other parasites (helminths or protozoans) or the use of a
different larval batch. The foxes in the our experiment were almost a year older at the time
of infection than the ones used in the similar dose experiment (C. Kapel, unpublished data),
and 6 months older than the silver foxes used by Noeckler and Voight (1996) but the same
age as the animals used in Kapel et al. (1994).

The larval burdens for theT. papuae infected foxes were low compared to experimental
infection of foxes with the other non-encapsulating species,T. pseudospiralis but the low
freeze tolerance was comparable toT. pseudospiralis (C. Kapel, unpublished data). Thus,
after just 1 week of freezing at−5 and−18◦C most recovered larvae were C-shaped, and
unable to infect mice (Table 2). Lack of tolerance to freezing, in fox musculature, has been

Table 2
Infectivity of T. papuae in fox muscle tissue treated to different temperature and duration

Storage time Storage temperature (◦C) Total number of larvae recovered
and inoculated to recipient mice
(number of non-motile, C-shaped
larvae)

Number of mice
inoculated

RCI

Nine days 20 120 (30) 2 11
5 1400 (100) 4 20

−5 260 (250) 2 0
−18 70 (60) 2 0

Two weeks 20 0 0 –
Four weeks 5 650 (30) 2 n.d.

−5 35 (35) 1 0
−18 18 (18) 1 0

RCI: reproductive capacity index (mean number of larvae recovered/number of larvae inoculated).
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recorded forT. pseudospiralis in contrast to a high tolerance ofT. nativa andTrichinella
T6, moderate tolerance forT. britovi andT. murrelli and low tolerance forT. spiralis and
T. nelsoni (C. Kapel, unpublished data). In degrading muscle tissue at room temperature,
T. papuae remained infective to mice after 9 days exposure (Table 2) however, no larvae
could be detected after 2 weeks. This is in contrast to data by von Köller et al. (2001)
involving the other genotypes ofTrichinella which lost infectivity already after 9 days at
+20◦C. The survival ofT. papuae after storage at+5◦C is even better since the larvae
were still motile after up to 4 weeks of storage at this temperature. Unfortunately, the mice
inoculated with these larvae were necropsied too early for infection to have established and
therefore, the RCI value could not be determined.

This study have demonstrated thatT. papuae can complete its life cycle in a carnivore
host and that muscle larvae from fox musculature are infective to mice. We can, therefore,
conclude that carnivores, in addition to domestic and wild pigs, are likely to contribute to
the transmission ofT. papuae on Papua New Guinea.
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