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SEASONAL PREVALENCE OF THE HELMINTH FAUNA

OF THE WOOD RAT RATTUS TIOMANICUS (MILLER)
IN WEST MALAYSIA

M. KRISHNASAMY, K. L SINGH, S. AMBU and P. RAMACHANDRAN

Institute for Medical Research, Kuala Lumpur

Abstract. A helminthological examination of 367 wood rats, Rattus tiomanicus, in an oil-palm.
estate 24 miles north of Kuala Lumpur conducted during 1973 revealed 8 species of helminths:
5 nematodes, Angiostrongylus malaysiensis (54.2 Y%, of the rats infected), Hepatojarakus malayae
(48.5 %), Nippostrongylus braziliensis (48.0 %,), Gongylonema neoplasticum (0.3 %), Syphacia muris
(17.7 %); 3 cestodes, Hymenolepis diminuta (6.0 9,), Hymenolepis nana (7.6 %), Hydatigera taeniae-
formis (cysticercus) (12.0 %) and 1 pentastomid, Armillifer sp. (nymph) (0.8 9%). Overall hel-
minthic infection rates seemed to be higher than those previously reported in this host species.

Surveys and ecological studies of rodents and the prevalence of parasites have been
carried out in Malaysia (Adams 1933, Audyet al. 1950, Sandosham 1953, Yeh 1955,
Lim and Heyneman 1965, Dunn 1966; Dunn et al. 1968). Schacher and Cheong
(1960) summarized the parasites of three species of common house rats. Surveys of hel-
minth parasites in house rats from Singapore and Malaya were carried out by Gatha
(1966) and Mulkit Singh and Cheong (1971) studied the incidence of nematode
infections in various species of feral rats in Malaysia. Ow-Yang (1971), Lim and
Muul (1970) and Lim et al. (1976) reported on nematode parasites of Malysian rodents
which were found in oil-palm plantations and other habitats.

Since most of the oil-palm estates in Malaysia are heavily infested with rats which
are capable of transmitting a number of parasites to man, a survey was conducted to
study the seasonal prevalence of helminth parasites of the wood rat, Rattus tiomanicus.

MATERIAL AND METHOD

In an oil-palm estate situated 24 miles north of Kuala Lumpur ,rats were trapped for one week
every month in 1973. Helminths recovered from various organs of the animals were fixed, counted
and preserved in 70 9 glycerine alcohol for identification. Nematodes were cleared and studied
in lactophenol. Cestodes and pentastomids were stained in Mayer’s paracarmine, counter stained
in fast green, dehydrated in ethanol, cleared in methyl salicylate and mounted in permount.

Specimens collected were measured and identified by using the following text: Angiostrongylus
malaysiensis (Bhaibulaya and Cross 1971), Hepatojarakus malayae (Yeh 1955), Gongylm:wma
neoplasticum (Quentin and Krishnasamy 1975) and Syphacia muris (Ow-Yang 1971). Identifica-
tion of Nippostrongylus braziliensis was confirmed by Dr. Marie-Claude Dut:et-t:.e Desset, Museum
National d’Histoire Naturelle, Paris and the identification of Hymenolepis diminuta, H. nana and
Hydatigera taeniaeformis was confirmed by Dr. J.-Cl. Quentin, of the same Musg}lm...Profesaor Teaque
Self, Department of Zoology, University of Oklahoma, confirmed the identification of the penta-
stomid. :

RESULTS

Out of a total of 367 rats (191 males and 176 females) examined, 346 (180 males
and 166 females) were infected with helminths thereby giving an infection rate of 94 %,
The infection rate in males (94 9%,) was similar to that in females (94 %).
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Eight different species of helminths were identified among 7,383 worms recovered
from R. tiomanicus. These consisted of five species of nematodes and three species
of cestodes. One species of pentastomid was also discovered. No trematodes were found
(Table 1). The intensity of invasion was higher for nematodes than cestodes and was
only one to two for pentastomids. The nematodes totalling 7,235 worms belonged to
five different families: Metastrongylidae: Angiostrongylus malaysiensis, Trichostron-
gylidae: Hepatojarakus malayae (Yeh Liang—Sheng, 1955), Heligmosomatidae: Nip-
postrongylus braziliensis (Travassos, 1914), Spiruridae: Gongylonema neoplasticum
(Fibiger et Diklevsen, 1914) and Oxyuridae: Syphacia muris (Yamaguti, 1935).

The worm load varied with different families. Though a large number of rodents
were infected with 4. malaysiensis (199), a chi-square test indicated that it was not
significantly greater than those infected with H. malayae (178) or N. braziliensis (176).
The remaining 148 helminths belonged to two cestode families, Hymenolepididae:
Hymenoleprs diminuta (Rudolphi, 1819), Hymenolepis nana (Siebold, 1852), and Taenii-
dae: Hydatigera taeniaeformis (Batsch, 1786). H. taeniaeformis was the most frequent
cestode found followed by H. nana and H. dvminuta (Table 1).

The majority of the helminth species were found in the intestine, lungs and liver,
except for G. neoplasticum, which was found in the stomach wall, Armillifer sp. was
found in the liver mesentery. The extent of infection varied from 1—42 for 4. malaysien-
sis, 1—65 for H. malayae, 1—205 for N. brazilvensis, 1—40 for S. muris, 1-—3 for H.
diminuta, 1—5 for H. nana and 1—5 for H. taeniaeformis. Of the total number of R.
tiomanicus trapped, 28 %, were infected by a single helminth species. No differences
were observed in the occurrence of single or multiple infections in relation to the sex
of the host. :

Seasonal patterns of infestation with the 7 helminth species in R. tiomanicus were
studied. The incidence of A. malaysiensis during the year was not significantly diffe-
rent from a random fluctuation while the incidence of H. malayae and N. braziliensis
showed significant changes (Table 1). Infections were more frequent with 4. malaysien-
sis than H. malayae infections during all months except January and November. The
number of H. malayae was higher in the first half of the year while the incidence of
N. braziliensis was higher in the first half of the year, and had a significant relationship
to rainfall. Infections with N. brazilliensis dropped markedly during May when rain-
fall was highest and remained low throughout the rest of the year. The cause for this
has not been investigated. The percentage of rats infected with N. braziliensis was
higher than those with S. muris during the whole period of the survey except the months
of August and September when infections with both parasites were nearly the same.
Infection rates with H. diminuta, H. nana and H. teaniaeformis were very low
throughout the year.

DISCUSSION

Mulkit Singh and Cheong (1971) reported that the overall helminth infection in
Rattus tiomanicus (= jalorensis) in Malaysia was 33.3 %,. The overall infection rate of
94 9 in R. tiomanicus in the present study was much higher than that obtained by
these workers. The difference may be due to the different habitats from which E. tio-
manicus were caught in the two studies. Mulkit Singh and Cheong (1971) caught
R. tiomanicus from scrub while in the present study rats were trapped in an oil-palm
plantation. . . .

Ow-Yang (1971) found Strongyloides ratti and Syphacia muris in R. tiomanicus
caught from rice fields, oil-palm and rubber plantations, grassland and scrub habitats,
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while Mulkit Singh and Cheong (1971) found S. ratti, Capillaria hepatica, Phy-
saloptera sp., and Rictularia lani in rats caught from scerub habitat. Except for S. muris,
none of the other parasites reported by these investigators was found in rats in the
present study. On the other hand, H. diminuta, H. nana, H. taecniaeformis and Armillifer
sp. were found. This again might be due to the different habitats from which R. tiomani-
cus were caught in the three studies.

The high prevalence of 4. malaysiensis infections in R. tiomanicus is in confirmity
with the findings of L.im and Heyneman (1965) and this is mainly due to the abun-
dance of slugs in the oil-palm estates as they are the intermediate hosts of this parasite.
The prevalence of H. malayae and N. braziliensis infections was very low in the studies
of Mulkit and Cheong (1971); in the present investigations R. tiomanicus carried
large number of the worms. Infections with S. muris were also high as compared to the
findings of Ow-Yang (1971). Some of these observed differences may be due to differen-
ces in collecting techniques.

Eosinophilic meningitis caused by Angiostrongylus has been regarded as a public
health problem as it has been reported in Malaysia (Sarawak) and in neighbouring
countries (Watts 1969, Smit 1962, Punyagupta 1965) while S. muris has been
reported from children in the Philippines (Dunn 1966). H. diminuta and H. nana are
of public health importance and infections in man in Malaysia have been reported
recently (Sinniah et al. 1978). In the present study 54 %, 17 %, 6 % and 7 9, of the
rats were infected with A. malaysiensis, S. muris, H. diminuta and H. nana respectively.
The fact that R. tiomanicus has been found to be the host of these parasites provides
evidence that it is a potential or a possible source of human infection.
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CE30O0HHOE PACIIPOCTPAHEHUE TEJILMUHTO®AVYHBI RATTUS
TIOMANICUS (MILLE RS) B SAIIATHON MAJIAN3UU

M. Kpnmuaacamu, K. M. Cunr, C. AmOy, II. Pamavargpan

Pesione. IIpu resasmunrosornveckom obesrepoBamui 367 kpue Bujia Raltus tiomanicus B I-TaHTA-
UM MAcJINYHOM masisMbl 24 Muieil K cesepy ot Kyaza Jlymnyp B 1973 r. oGmapyskeno 8 BujloB
reJIbMHHTOB: 5 HeMaToA, Angiostrongylus malaysiensis (54,2 % 3apuaseHHBIX Kpwic), Hepato-
jarakus malayae (48,5 %), Nippostrongylus braziliensis (48,0 %), Gongylonema neoplasticum
(0,3 %), Syphacia muris (17,7 %); Tpu necroawt, Hymenolepis diminwta (6,0 %), Hymenolepis
nana (1,6 %), Hydatigera tacniaejormis (nuetnnepk) (12,0 %); u oxna newracromupna, Armillifer
sp. (mumda) (0,8 %). OOmas 3apakKCHHOCTL eIBMHHTAMI Ka3aJach BHIIIE, eM PAaHbIIe [pH-
BCJICHHAS 31PAKCHHOCTE 9TOI0 BHJA.
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FOLIA PARASITOLOGICA (PRAHA) 27: 235—236, 1080:

50th birthday of Professor Dr. FrantiSek Tenora, D.Se.

Professor Dr. Frantigel Tenora, D. Sc., a pro-
minent Czechoslovak scientist, zoologist and
parasitologist, Head of the Department of
Zoology at the University of Agriculture in
Brno, celebrates this year his 50th birthday
and 25 years of fruitful scientific activities.

He was born on 22th September 1930 in
a small Moravian town of Letovice, where he
lived through his childhood and adolescence.
Having passed the secondary school in 1949
he started to study at the Faculty of Sciences,
J. E. Purkyn& University in Brno. He finished
the university studies with excellent results
in 1953. He specialized in zoology-anthropology
under the guidance of Prof. Dr. S. Hrabé,
D.Se. All his further life and work are associated

with the University of Agriculture in Brno
where he started to work as an assistant of
Prof. Dr. J. Kratochvil, D.Se. at the Depart-
ment of Zoology in 1953. Here he became in-
volved in the study of parasitic worms infecting
free-living vertebrates and domestic animals.
His attention was particularly focused on
theoretical and practical aspects of rodent
helminths. He has become a world-known
specialist in this problem, as well as in many
others. In 1962 he was awarded the C.Sc.
degree in biology on the basis of his thesis
“Parasitic worms of Apodemus” defended at
the Institute of Parasitology, Czechoslovak
Academy of Sciences. He received the RNDr.
degree from the Charles University, Faculty
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