VOLUME 3 No. T JANUARY 2012 - pages 15-21

MALAYSIAN JOURNAL OF VETERINARY RESEARCH

AN OVERVIEW OF NEMATODES INFECTING URBAN
AND WILD RATS (MURIDAE) IN MALAYSIA

PARAMASVARAN S.1, SANI R.A.2, KRISHNASAMY M.!, AMAL NASIR M.!, HASSAN L.2,
MOHD ZAIN S.N.3, JEFFERY J.3, SANTHANA RAJ L.', LATIFA 1!, ABDUL AZIZ4,

VELLAYAN S.5 AND SELVANESAN 8.6

1 Institute for Medical Research, Jalan Pahang, 50588 Kuala Lumpur, Malaysia

2 Faculty of Veterinary Medicine, Universiti Putra Malaysia, 43400 Serdang, Selangor, Malaysia
3 Institute of Biological Sciences, University of Malaya, 50603 Kuala Lumpur, Malaysia

4 Faculty of Medical Parasitology, University Malaya, 50603 Kuala Lumpur, Malaysia

5 Faculty of Medicine, University Technology MARA, 40450 Shah Alam, Selangor, Malaysia

6 National Public Health Laboratory, Ministry of Health, Sungai Buloh, Selangor, Malaysia

Corresponding author e-mail: param@imr.gov.my

ABSTRACT. Rodents particularly those
belonging to the Muridae family in
Malaysia have been well studied because
of their medical and economic importance.
Much of the work on rodents has been
focusing on the identification of endo and
ecto parasites. Parasites in rats (Murids)
particularly helminthes belonging to the
Nematoda family have been described by
many workers for more than a century. This
paper is an attempt to compile 50 papers on
rodent nematodes that has been published
in various scientific journals over the last
100 years in Malaysia. It is hoped that this
literature overview on rodent nematodes
will come useful as a reference material
for the budding parasitologist and biology
scientist.
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INTRODUCTION

Rodents are a key mammalian group and
found in many environments throughout
the world. They constitute more than 42%
of the known mammalian species [1].
The Order Rodentia is divided into three
major groups: the Sciuromorpha (squirrel-
shaped), Myomorpha (mouse-shaped) and
Hystrichomorpha (porcupine-shaped).

Commensal rats and mice are
members of the rodent family Muridae,
part of the Myomorpha group. Rodents
belonging to the family Muridae are
extremely successful and dominant species
in most regions of the world largely due to
their ability to adapt and then exploit new
situations rapidly [1].

The genus Rattus consists of nearly
200 sub-species that can be further grouped
into 20 species in Malaysia. Most of the
members of this genus are forest or island
forms and the number of rodent species
that can be found in urban and agricultural
habitats may comprise of about 12 species.
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Rattus rattus diardii and Rattus norvegicus
are the two most successful species in
adapting to all kinds of environment and
found widespread in the world [2].

All Malayan rats are nocturnal
[3]. They form an important and diverse
group in towns, cultivated land and
forest, extending from the shore to the
mountain peaks and from ground level
to the forest. Different species of rodents
tend to be selective in their habitat, when
these habitats are destroyed or disturbed
either through agricultural intensification,
deforestation, or urbanisation it can bring
about changes in rodent species diversity
[4, 5]. This will invariably facilitate the
emergence and transmission of rodent-
borne zoonotic pathogens.

The endoparasite fauna of wild
terrestrial rats from primary forest habitats
in Peninsular Malaysia has been well
recorded. Prior studies have provided
insights into the rats’ habitat and behaviour
and changes to the rats surrounding are
often reflected in the endoprasites diversity
and population.

AN OVERVIEW OF RODENT
NEMATODES

The earliest reports of nematodes from
Malaysian murids and other animals
were provided by Alessandrini [6] and
Adams [7], who described parasites
which are mostly from domestic animals.
The nematode parasites identified from
the rodent host were Syphacia obvelata,
Cyclodontostomum purivisi and Heterakis
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sp. from the large intestine of rats caught
in Raub. They also recorded another
species of Ancylostoma malayenum [6]
from a rat in Seremban and an oxyurid
(Oxyurid syphacia obvelata) in rats from
Taiping and Pahang. There was a long
lapse of interest following which a batch of
worms from murids from Pulau Jarak were
identified by Buckely (quoted in Audy et
al. [8]) to contain a strongyloid. This worm
was subsequently described by Yeh [9] as
Hepatojarakies malayae, representing a
new species and genus.

The nematodes Capillaria hepatica,
Rictularia and Nippostrongylus
sp. were also recognised in the same
collection. A larger collection of parasites
were examined from other parts of
Malaysia around this time and it included
worms from murids. These murid worms
were examined by Sandosham [10,
11, 12]) under the four major helminth
groups in which the incidence of infection
was recorded. Subsequently, nematode
parasites from unidentified house rats
were identified by Hall [13]. They were
Strongyloides  ratti,  Angiostrongylus
cantonensis, Nippostrongylus muris and
Gongylonema neoplasticum. Four other
undetermined species of Capillaria,
Syphacia, Protospirura and Mastophorus
were also mentioned.

A number of unnamed filarial
worms were reported from rats. The first
was said to be a new genus of filarial
heart worm belonging to the Subfamily
Splendiodfilarinae which was isolated
from Rattus sabanus, Rattus whitheadi
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and Rattus muelleri by Sivanandam et
al. [14]. They also found another filarial
worm from the heart, lung and the liver
of Rattus sabanus. The fourth species was
recovered by Sandosham and Sivanandam
[15] also from the heart of Rattus sabanus.
Several years later, additional two species,
Breinlia booliati [16] and Dunnifilaria
ramachandrani were recovered from
Rattus sabanus [17].

In 1963, Balasingham [18] redescribed
the hookworms of Cyclodontomum
purvasi from Malayan giant rats. Very few
people have described the major groups
of helminths in Malaysia during this
time. Miyazaki and Dunn [19] reported
Gnathostoma malaysiae from Rattus
surifer. First Sandosham [12] introduced
to a major group without the species
identification. Dunn et al [20] later
described helminths of rats from Pulau
Tioman and Pulau Tikusislands. The groups
are nematodes, cestodes and trematodes.
The helminths identified were Raillietina
sp., Hymenolepis diminuta, Rodentolepis
sp. (H. nana), Leipertrema sp. Zonorchis
sp., Strongyloides ratti, Globocephalus sp.,
Cyclodontostomum purvisi, Nippostroglus
brasiliensis, Angiostrongylus (cantonensis)
malayasensis, Syphacia
Gnathostoma sp. Physoloptra sp. and
some filarial species and a pentostomid
Armillifer (proceplus) moniliformis.

Mayers and Kuntz [21] described
a few nematode parasites from common
rodents in Sabah. The rodent nematodes
were identified as Gongylonema orientale
may be (neoplasticum), Heterakis spumosa,
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Nippostrongylus braziliensis, Rictularia
(Whartani) tani, Protospirura muris.
Later Ow Yang [22], Mulkit and Cheong
[23], Lim et al. [24], Bhaibulaya and Cross
[25] described many Muridae parasites
mostly that of nematodes. Bhaibulaya
and Cross [25] described a new species
of nematode named Angiostrongylus
malaysiensis. Leong et al. [26] and Inder
et al. [27] completed the description of the
following nematodes, G. neoplasticum, S.
ratti, Trichuria muris, Heterakis spumosa,
Syphacia sp., Subulura andersoni, H.
malaya, Enterobius sp., Physaloptera sp.,
A. malaysiensis, S. ratti, Subulura sp., and
H. diminuta, Dipylidium caninum, Taenia
taeniaeformis, Moniliformis dubius, and
Armilifer moniliformis.

In the 1970s many reports were on
the same finding. Durette-Desset [28] has
renamed (N. muris) to N. brasiliensis from
Malaysian rats, this Nippostrongylus is
common among all kinds of Malayan rats.
Bhaibulaya and Cross [25] redescribed
Angiostrongylus cantonensis and called
it A. malaysiensis, a new species. Lim
[29] noted the presence of this nematode
in three commensal and three forest rat
species in Tuaran, Sabah. Ow-Yang [22]
and Mulkit and Cheong [23] examined
nematode parasites from feral rats which
have potential for human transmission.

The feral rats were Rattus
argentiventer,  Rattus  rattus jarak,
Rattus rattus rumpia, Rattus bowersi,
Rattus  canus, Rattus  cremoventer,
Rattus  jalorensis, Rattus muellerai,
Rattus rajah, Rattus sabanus and Rattus
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whiteheadi. The following nematode
parasites were examined from the above
rodent host examination. A. (cantonensis)
malayensis, Breinlia sp., C. hepatica, C.
purvesi, Globocephales connorfilii, G.
neoplasticum,H. malayaee, N. brazilliensis,
Physaloptera sp., P. mastophorous spp., R.
tani, S. ratti, S. andersoni, S. muris and T.
crassicauda. Subsequently several people
carried out surveys and identified several
groups of rodent endo-parasites but little
work was done to confirm the morphology
of the parasites. Varughese [30] was the first
person to describe the complete life cycle
of a rodent hookworm, Cyclodontostomum
purvisi from Malaysian giant rats.

Quentin and Krishnasamy [31] have
reported a new species Spirura malayensis
from Tupaia glis from Ulu Gombak Forest
Reserve. Lim et al. [32] and Sinniah ef al.
[33] reported the liver worm Capillaria
hepatica as one of the common nematodes
species among rodents in Malaysia.
Subsequently, Khairul [34] reported
that the Acantocephala, Moniliformis
moniliformis to be common among
house rats in Penang, Malaysia. Sinniah
[35] found Angiostrongylus cantonensis
(malaysiensis) followed by Strongyloides
ratti being the most prevalent nematode
infections in 8 rat species in Peninsular
Malaysia. Krishnasamy et al. [36] studied
the wood rat (Rattus tiomanicus) helminth
fauna and described the common helminth
groups — nematodes, cestodes and
trematodes.

Following this Ambu et al. [37]
carried out a survey in Pantai Bengkoka,
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and described several rodents’ nematodes
and cestodes. At the same time Singh et
al. [38] attempted to isolate Trichinella sp.
from rodents caught in the wild but, was
not successful. Lynda and Krishnasamy
[39] reported a new genus and species
of nematode  Malayometastrongylus
diardinematus from a house rat Rattus r.
diardii near Ulu Yam, Rawang.

Singh et al. [40] during wildlife
expedition to Ulu Endau, Johor recovered
some parasites from four species of rats
which belong to the following groups:
nematodes, cestodes, trematodes and
pentastomids. Ho and Krishnasamy [41]
conducted a survey at Taman Negara
National Park and reported infections of
endo-parasites as common among the small
mammals including the rodents. Later in
1993, Krishnasamy et al. [42] described
a rare nematode parasite Gnathostoma
malaysiae from a forest dwelling rodent
Rattus rajah. Three years later, Ambu et
al. [43] conducted a survey at an Orang
Asli settlement in Selangor to assess the
potential health risk of rodent parasites.
In his findings he reported nematodes
and cestodes as the dominant group of
helminths and trematode as rare.

Mohd Zain and Arnez [44, 45],
conducted extensive studies of the parasite
fauna at Endau-Rompin National Park
and recovered 8 rat species of which 5
were new records and a total of 20 new
records of endoparasites including 9 plural
species of Trichostronyloidea parasites
(Heligmonoides bulbosus, Malaystrongylus
odontospicularis, Macrostrongylus ratti,
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Maxomystrongylus sp., Nippostrongylus

brasiliensis, Orientostrongylus sp.,
Paraheligmonelloides sp., Rattustrongylus
odontoconus and Rattustrongylus
rotundoconus). Their study also noted

an emergence of commensal rats and
cosmopolitan endoparasites suggesting
impact of increasing human activities in
the park.

Mohd Zain [46] surveyed 2 islands
on the Straits of Malacca to understand
the effects of island biogeography on the
diversity of rodent host and their parasites.
However, both islands were disturbed
habitats with only commensal rats
recovered and low helminth community.

Paramasvaran et al. [47, 48, 49]
reported several species of nematodes
recovered from rodents from urban, rice
field, forest and coastal habitats in the states
of Selangor and Negeri Sembilan. It was
shown for the first time statistically there
was significant association of helminth
infections and the habitats in which the
rodents live.

As for the filarial parasites there
were not many reports. Singh and Cheng
[16], Mak and Lim [49] described the
filarial worm Breinlia booliati from rat.
In the same year Mullin and Balasingam
[17] reported Dunnifilaria ramachandrani
from Rattus sabanus which is at present
suspected to be zoonotic.

CONCLUSION

There have been no major changes in the
fauna of the nematodes described over the
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last 100 years in the rodents. However with
the global climatic changes that we are
experiencing now, the rodent ecology may
be altered giving rise to the proliferation
and formation of new rodent foci and its
parasites. If the rodent population increases
there will be concomitant increased
risk of maintaining zoonotic infection.
Considering the rat-man proximity this
situation may pose considerable threat to
human and animal health in the future. .
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