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ABSTRACT

The occurrence of zoonotic helminths in house rats (Rattus rattus) constitute serious public health
risks as these rats commonly cohabit with humans, and are known to be natural reservoirs of some
helminth infections of public health importance. This study surveyed the prevalence of the three
major zoonotic helminths (Capillaria hepatica, Hymenolepis spp and Trichinella spiralis) in house
rats in Nsukka, Eastern Nigeria. A total of 103 house rats were trapped and screened for the three
zoonotic helminths. Whole liver of each R. rattus was sectioned into small bits and examined for
the presence of C. hepatica nodules/granuloma, while faecal samples collected from the rectum of
the trapped rats were screened for worm eggs by the simple floatation technique, and
diaphragmatic muscle sections were examined microscopically for the presence of T. spiralis larvae.
Results showed that out of the 103 rats screened, 5.8%6 were infected with C. hepatica, 19.5%
with Hymenolepis spp, and none (0%6) with T. spiralis. The prevalence of C. hepatica in relation to
sex and age of the rats was found to be 2.9%6 for males, 7.4%6 for females, 0% for young rats and
7.8%6 for adult rats, while that of Hymenolepis spp in relation to sex and age of R. rattus was 20%6
for males, 16.2%6 for females, 0%6 for young rats and 23.4%6 for adults. The prevalence obtained in
this study was compared with those reported in literature for other locations. The occurrence of C.
hepatica and Hymenolepis spp in R. rattus surveyed was considered to be of immense public health
significance because of the detrimental pathologies the helminths cause in humans who easily get
infected as the rats cohabit the homes/houses where humans live.
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INTRODUCTION

infections in humans are associated with hepatic
necrosis, parasitic hepatitis, hepatic fibrosis,
persistent fever, hepatomegaly and eosinophilia

There are three major zoonotic helminths of public
health importance that occur in house rats -

Capillaria hepatica, Hymenolepis spp and Trichinella
spiralis (WHO, 1970; Webster and Macdonald, 1995;
Battersby et al., 2002; Stojcevic et al, 2004). The
potential risk associated with the existence of
infection in house rats arises from the fact that these
rats commonly co-habit human homes and
habitations and there is the possibility of
contamination of food and water of humans (WHO,
1970; Battershy et al., 2002).

Capillaria hepatica is habitually found in the
liver of rats, mice, cats, dogs, pigs and monkeys, with
humans as accidental hosts (Belding, 1965; Lloyds et
al., 2002). Human C. hepatica infections occur by the
consumption of food or water contaminated with
embryonated eggs previously released from rat liver
through cannibalism, predation or decomposition of
carcasses (Stojcevic et al., 2004). C. hepatica
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(Pannenbecker et al., 1990; Govil and Desai, 1996;
Sawamura et al, 1999). Hymenolepis spp is the
dwarf tapeworm of rats that infects humans when
food contaminated with rat faeces containing viable
eggs are ingested (Soulsby, 1982). A heavy human
infection with Hymenolepis spp causes catarrhal
enteritis with signs of anorexia, vomition, diarrhoea
and abdominal pain (WHO, 1970; Miyazaki, 1991).
Trichinella spiralis adults are found in the small
intestines and their larvae in striated muscles of its
common hosts — pigs, rats and humans (Urquhart et
al., 1987). Heavy human 7. spiralis infections are
associated with enteritis, and after 1 — 2 weeks, the
massive larval invasion of muscles cause acute
myositis, fever, eosinophilia and myocarditis (Rey,
1991).
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Figure 1: Prevalence of the three major zoonotic helminths in house rats in

Nsukka, Eastern Nigeria

Reports from available literature had shown variable
prevalence of these zoonotic helminths obtained from
different parts of the world (Seong et al, 1995;
Webster and Macdonald, 1995; Yen ef al, 1996;
Davoust et al., 1997; Stojcevic et al., 2004), including
Western Nigeria (Acinboade et a/., 1981; Mafiana et
al., 1997), but there had been no report on the
prevalence of these helminths in R. rattus of Eastern
Nigeria. Some of the earlier studies had partly
attributed the variations in prevalence obtained in
different geographical locations to climatic and other
environmental factors (Battershy et al, 2002;
Stojcevic et al, 2004). The present study was
therefore designed to survey the prevalence of the
three major zoonotic helminths in house rats in
Nsukka, Eastern Nigeria, and also to establish the
relationship between age and sex of the rats and the
infection prevalence.

MATERIALS AND METHODS

A total of 103 house rats were trapped in and around
randomly selected homes in Nsukka, Eastern Nigeria
between May and August 2007. The trapped rats
were brought to the Department of Veterinary
Parasitology and Entomology Laboratory, University
of Nigeria, Nsukka. They were identified and
classified as either young or adult based on their
body weight and length (Stojcevic et al, 2004).
Those trapped alive were humanely sacrificed by
exposure to chloroform in a chamber. Faecal pellets
were collected from the rectum of the rats and
examined by simple floatation technique for helminth
ova (MAFF, 1971). The small intestine of each of the
rats was longitudinally incised, opened and the
contents washed with normal saline into Petri dishes
and adult Hymenolepis spp and 7. spiralis were
searched for using a stereomicroscope. The liver of
each rat was sectioned into bits of 2 mm thickness
and examined for C. hepatica nodules/granulomas.
One gramme of the diaphragmatic muscle of each rat
was flattened between two slides and examined

under X40 magnification for 7, spiralis larvae
(Urquhart et al,, 1987). All parasites recovered were
identified by their distinctive characteristics (Soulsby,
1982).

Results obtained were subjected to Chi
square and Fisher exact test as appropriate and the
prevalence were presented as percentages.

RESULTS

The 103 rats trapped were composed of 35 males
and 68 females; 26 were young while 77 were adults.
The overall prevalence of C. hepatica in the trapped
rats was 5.8% (6 out of 103), that of Hymenolepis
spp was 19.5% (18 out of 103), while that of 7.
spiralis was 0 % (0 out of 103) (Figure 1). When
sorted based on sex and age, the prevalence of C.
hepatica in males was 2.9 % (1 out of 35) and in
females 7.4 % (5 out of 68), while for young rats the
prevalence was 0 % (0 out of 26) and for adult rats
it was 7.8 % (6 out of 77) (Figure 2). These
differences in C. hepatica prevalence between the
sexes and age groups were not found to be
statistically significant (p > 0.05). For Hymenolepis
spp, sorting according to sex showed a prevalence of
20% in males (7 out of 35) and 16.2 % (11 out of
68) in females, while sorting for age gave a
prevalence of 0 % (0 out of 26) for young rats and
23.4 % (18 out of 77) in adult rats (Figure 3). The
difference in the prevalence of Hymenolepis spp
between the sexes was not found to be statistically
significant (p>0.05), but the prevalence in adult rats
was found to be significantly higher (p<0.01) than
the prevalence in young rats.

DISCUSSION

The prevalence of 5.8 % for C. hepatica in the
present study was relatively low when compared to
reported prevalence of 23 % (Webster and
McDonald, 1995), 36 % (Ceruti et al, 2001), 44%
(Davoust et al, 1997) and 75 % (Farhang-Azad,
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Figure 2: Sex and age variations in the prevalence of Capillaria hepatica in house

rats in Nsukka, Eastern Nigeria
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Figure 3: Sex and age variations in the prevalence of Hymenolepis spp in
house rats in Nsukka, Eastern Nigeria

1977), but higher than the 0.39 % reported by
Stojcevic et al. (2004) and 2.5 % reported by
Battersby et al. (2002). It seemed that Nsukka being
a sub-urban area has a prevalence lying between the
relatively low prevalence reported in literature for
surveys carried out in rural areas and the high
prevalence reported for surveys carried out in urban
areas. For Hymenolepis spp, our finding in the
present study of 19.5 % prevalence was nearly in
agreement with that of 17.5 % reported by Battersby
et al. (2002), but relatively lower than 32.6 %
reported by Seong et al. (1995), 33 % by Webster
and Macdonald (1995) and 36.9 % by Stojcevic et al.
(2004); and higher than 6.1% reported by Seo et al.
(1968). The 0 % prevalence of 7. spiralisin R. rattus
in this present study in Nsukka is noteworthy. Though
there were no surveys of 7. spiralis in house rats in
available literature to compare, reports in literature of
surveys on rat populations in pig farms showed high
prevalence of 21.4 % (Hurnikova et al, 2005) and
42.4 % (Leiby et al, 1990). The 0 % prevalence
recorded in this study may not be unconnected with

the fact that pigs are not commonly reared as
household domestic animals in Nsukka area — most of
the pig farms are independently located farms not
closely attached to human homes.

All the rats that were positive for C.
hepatica and Hymenolepis spp in the present study
were adult rats. Significantly higher prevalence of
Hymenolepis spp in older (adult) rats had earlier been
reported (Webster and Macdonald, 1995; Mafiana et
al, 1997; Stojcevic et al, 2004). The higher
prevalence of C. hepatica and Hymenolepis spp in
adult rats in the present study is attributable to the
relatively longer exposure of the adult rats to chances
of infection than the younger ones.

The occurrence of C. hepatica and
Hymenolepis spp in the house rats surveyed is
considered to be of public health significance because
of the detrimental pathologies associated with human
infections, and humans easily get infected with these
helminths as the rats co-habit their homes, and for C.
hepatica, it is noteworthy that the first reported
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human case in West Africa was in a Nigerian woman
(Attah et al., 1983).
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