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ABSTRACT

MUKARATIRWA, S., NKULUNGO, E., MATENGA, ELIZABETH & BHEBHE, E. 2003. Effect of host
age in the distribution of adult Trichinella zimbabwensis in the small intestines of golden hamsters
(Mesocricetus auratus) and Balb C mice. Onderstepoort Journal of Veterinary Research, 70:169-173

Golden hamsters (Mesocricetus auratus) and Balb C mice were experimentally infected with
Trichinella zimbabwensis to determine the effect of host age in the distribution of adult stages in the
small intestines. The hamsters and mice were divided into two groups of young and old animals.
Hamsters aged 90 days were designated as young and those aged 360 days were designated as
old while mice of 30 days of age were designated as young and those aged 90 days as old. To
recover the adult parasites of T. zimbabwensis, the small intestines of each animal were separated
and divided into four equal parts and each part was slit open longitudinally. The contents were incu-
bated in 0.85 % saline for 4 h at 37 °C before the adult worms were recovered from the saline. They
were fixed in 70 % alcohol and counted under a dissecting microscope. In both young and old ham-
sters and mice, T. zimbabwensis adult worm counts were significantly higher (P < 0.05) in the sec-
ond segment of the intestines thus invariably reflecting a significantly high count (P < 0.05) in the first
(anterior) half of the small intestines. From this study it was demonstrated that host-age had no effect
on the distribution of T. zimbabwensis adult worms in the different segments of the small intestines
of golden hamsters and Balb C mice.
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INTRODUCTION

It has been proved that the distribution of helminth
parasites in large organs, such as the small intes-
tines, is not random (Sukhdeo 1991) and they often
occupy certain habitats that are often separable
longitudinally and radially in the gut (Holmes 1973;
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Kennedy 1984). Recently, a new non-encapsulated
Trichinella spp. was reported in the crocodile Croco-
dylus niloticus (Foggin, Vassilev & Widdowson
1997) and this has been designated Trichinella zim-
babwensis n. sp. (Pozio, Foggin, Marucci, La Rosa,
Corona, Rossi & Mukaratirwa 2002). Studies on the
transmission and infectivity of this parasite to the
indigenous Zimbabwean pig (Sus scrofa) known
colloquially as Mukota, rat (Rattus norvegicus) and
Balb C mice have been reported by Mukaratirwa &
Foggin (1999) and Mukaratirwa, Magwedere, Ma-
tenga & Foggin (2001).
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The relative distribution of other Trichinella spp. lar-
vae such as those of T. spiralis in various muscles
of the domestic pig (Zimmermann 1970); rat (Gould
1945; Larsh & Hendricks 1949; McCracken 1982);
mice (Stewart & Charniga 1980) and foxes (Kapel,
Henriksen, Dietz, Henriksen & Nansen 1994) have
been reported.

Several factors, some acting independently, or in
concert, have been found to affect the distribution
of adult Trichinella spp. in the small intestines of
their mammalian hosts (McCracken 1982). The
majority of adult worms of T. spiralis have been
reported to inhabit the anterior part of the small
intestines in mature rats (Larsh & Hendricks 1949),
in mature mice (Larsh & Hendricks 1949; Belosevic
& Dick 1980; McCracken 1982) and in young mice
(Campbell 1967; McCracken 1982). On the con-
trary, it has been reported that the majority of adult
worms of Trichinella spiralis inhabit the posterior
part of the small intestine in young rats and mice,
and guinea pigs of unspecified age (Larsh &
Hendricks 1949). Sukhdeo & Croll (1981) have
suggested that the physico-chemical conditions of
the anterior portion of the small intestines are opti-
mal for the reproductive fitness of this parasite.

The objective of this study was to determine the
effect of host-age in the distribution of adult stages
of T. zimbabwensis in the small intestines of golden
hamsters (Mesocricetus auratus) and Balb C mice.

MATERIALS AND METHODS

Experimental animals

Information regarding the experimental animals
used in this study and their age categories is given
in Table 1. Forty golden hamsters (Mesocricetus
auratus) were divided into two categories according
to their age. They were housed in cages and fed
commercial feed and had access to water ad /ibi-
tun. The same procedure was followed for 40 Balb
C mice. The hamsters and mice were each infect-
ed by oral administration with first-stage larvae (L,)
of T. zimbabwensis following methods described by
Kapel, Webster, Bjorn, Murrell & Nansen (1998). All
the animals were sacrificed on day 7 post-infection
after being anaesthetized with ether prior to sacri-
fice. The small intestines from each animal were
removed, separated and divided into four equal
segments which were processed to recover the
adult 7. zimbabwensis according to methods
described by McCracken (1982). Each segment
was slit open longitudinally and placed in a sepa-
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TABLE 1 Summary of information on the experimental animals
used in the study

Category N Age in days No.of L,
per animal

Young hamsters 20 180 675

Old hamsters 18 360 675

Young mice 20 30 195

Old mice 20 90 195

rate petri-dish containing warm 0.85 % saline and
incubated for 4 h at 37 °C. The gut fragments from
the segments were removed and all adult worms
which had migrated into the saline from the tissues
of each segment of each animal were fixed and
stored in 70 % alcohol. The adult 7. zimbabwensis
that were collected from each segment were count-
ed with the aid of a dissecting microscope.

Parasite strain

The T. zimbabwensis strain which was used to
infect all the animals was maintained under labora-
tory conditions by periodical passages through rats
(Rattus norvegicus). The number of L, adminis-
tered to each animal is shown in Table 1.

Statistical analysis

For statistical comparison the four intestinal seg-
ments equal in length were designated group A and
the first half and second half of the small intestine
as group B. The non-parametric Mann Whitney U-
test for independent samples was used to compare
between categories within a species while the
Wilcoxon matched-pairs signed-ranks test for relat-
ed samples was used to determine the distribution
of adult worms within a group and category.
Significance was set at the 5% level.

RESULTS AND DISCUSSION

The worms recovered from the intestines of both
hosts at day 7 post infection were fully mature and
were identified as T. zimbabwensis. Two hamsters
in the “old” category were removed from the exper-
iment because of ill-health. In the young hamsters,
the second segment of the first half of the small
intestines had significantly higher numbers of worms
(P < 0.05) than the first segment (Table 2). In the
second half of the small intestines, the third seg-
ment had significantly higher.counts (P < 0.05) than
the fourth segment. Similar results were obtained in
both young and old mice (Table 2). However, in old
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hamsters, although similar results were obtained,
there was no significant difference in worm numbers
between the first and second segments (Table 2).

In both mice and hamsters, with the exception of
old hamsters, the first half of the intestine had sig-
nificantly (P < 0.05) higher worm counts than the
second half. In both species, comparisons made
between age groups within intestinal segments
consistently revealed that age did not have a non-
significant effect (P > 0.05) on the number of aduit
worms recovered from the different intestinal seg-
ments.

This study shows that the majority of adult worms
of T. zimbabwensis were encountered in the anteri-
or half of the intestines of both mice and hamsters
irrespective of their age. This finding is in agree-
ment with studies on T. spiralis in rats (Gardiner
1976) and mice (McCracken 1982) in which adult
worm counts were significantly higher in number in
the first (anterior) half of the intestines in both
species. The relatively high numbers of T. zimbab-
wensis in the anterior half of the intestines might
mean that the first half of the intestines constitutes
an optimum habitat for establishment of the para-
site although the specific factors determining the
optimal conditions in the host species are unknown.
Metrick & Podesa (1974) suggested that factors
such as nutrition or hormonal or biochemical gradi-
ents along the length of the intestines are impor-
tant. It is important to mention that the parameters
measured in this study may not have been an
adaptation to specific conditions in mice and ham-
sters as the parasite strain used was maintained in
rats for 6 months after isolation from an infected
crocodile.

It has been reported by Fretwell & Lucas (1970)
and Partridge (1979) that free-living organisms
select their habitats by assessing the reproductive
success in different sites before making a choice of
habitat. Parasites such as T. spiralis, which are
passively carried to their site, are unable to use this
strategy (Sukhdeo 1991). These are believed to be
carried to their habitats by local currents of ingesta
and habitat selection which consists of pre-pro-
grammed patterns is triggered as they enter the
small intestines (Sukhdeo 1990).

Based on the results obtained in this study, it can
be conluded that adult worms of T. zimbabwensis
have a similar distribution to that of T. spiralis in the
small intestines of the mammalian host. Factors
influencing the habitat selection are yet to be clari-
fied.
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