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Abstract In the northeastern state of Mizoram, India the 
rodent outbreak is periodic and coincides with bamboo 
(Melocanna baccifera) bloom causing a tremendous 
destruction to food crops that often results in famine. The 
present study was undertaken during the bamboo fl owering 
period (2006–2008) to assess the parasite spectrum and 
load in the bourgeoning rodent population of the affected 
region. The survey results of the populations of 9 prevalent 
rodent species revealed that nematodes were the most 
dominant parasitic group followed by cestodes of the order 
Cyclophyllidea; however, the trematodes were found to 
be conspicuously missing. The nematodes harbored by 
the rodents belonged to the genera: Syphacia, Aspicularis, 
Trichuris, Rictularia, Capillaria, Trichosomoides, Nippo-
strongylus, Hepatojarakus and Heterakis, whereas the 
cestode genera included Hymenolepis, Raillietina and Taenia. 
Hymenolepis diminuta was the commonly encountered 
species. Only one acanthocephalan (Moniliformis sp.) could 
be collected during the entire study.

Key words Bamboo fl owering, Rodent outbreak, Helminth 
parasites, Biological control

Introduction

Rodents are one of the most successful, abundant and 
destructive pests infl icting incalculable losses to standing 

crops, harvested crops on threshing fl oors, stored food 
grains, etc. (Singh et al. 1995). The wild rodents in particular, 
serve as reservoir hosts and have greater ability to harbor 
a number of helminth parasites that can be transmitted 
to human beings and other vertebrates (Oldham 1931), 
thus aiding in dissemination of these worms and causing 
zoonoses (Durden et al. 2000; Stojevic et al. 2004). The 
helminths of public health importance reported (Khalil 
1986) from rodent hosts include species of Trichinella, 
Angiostrongylus and Capillaria (nematodes); Hymenolepis, 
Rallietina and Echinococcus (cestodes); and Schistosoma, 
Paragonimus and Echinostoma (trematodes). 

The rodent outbreak has been reported from various 
parts of the world (Pal 1993). Two types of ratadas, the 
rainfall and bamboo-fl owering-associated rodent eruptions 
or outbreaks, have been prevalent in South America since 
the Spanish conquest in the 16th, century though the fi rst 
record of ratadas associated with bamboo fl owering and 
subsequent mast seeding at cycle of 30 years, appeared 
in literature since the late 1800s (Jaksic and Lima 2003). 
Outbreaks of ‘Nuu khii’ (= rats of the bamboo fl ower), 
reported from the uplands of Laos (Singleton and Petch 
1994; Schiller et al. 1999), are believed to be triggered by 
episodic and synchronized fl owering and seeding of certain 
bamboo species as also reported from Japan (Numata 1970). 
In Mizoram, the hilly state of north-east India where 31% of 
the total forest area is covered by bamboo forests, the rodent 
outbreaks at the time of fl owering of a bamboo species 
(Melocanna baccifera) caused tremendous destruction of 
food crops resulting in famine (Nag 1999). In this bamboo 
species the fl owering locally known as ‘Mautam’, occurs 
periodically after every 48 ± 1 years and was expected to occur 
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during the period 2007–2009 after 1959 (Singh et al. 1995). 
According to the folk belief, the rodents feed on the large 
quantities of highly nutritious seeds of these dying bamboo 
trees, which, in turn, is believed to trigger a rapid increase 
in the birth rate of the rodents leading to the population 
explosion of the rats. Following depletion of the bamboo 
seeds, the huge populations of rats attack fi elds of paddy 
and vegetables causing huge losses and even venture into 
human dwellings attacking granaries, etc. Thus occurrence 
of famine in concurrence with the fl owering phenomenon 
is a real happening and not merely a superstitious belief 
(John and Nadgauda 2002). 

Several studies have been conducted on parasites of 
wild rodents from several parts of the world (e.g. Croatia, 
Argentina, Philippines and Malaysia, etc.) that reveal 
the occurrence of a rich parasite biodiversity including 
the endoparasitic helminth fauna (Stojcevic et al. 2004; 
Claveria et al. 2005; Hasegawa et al. 2005; Gomez 
Villafane et al. 2008) and ectoparasitic arthropod fauna 
as well (Nava et al. 2003). In India most of the studies 
(Balchandra and Ranade 1975; Singhvi and Johnson 
1980; Niphadkar 1980; Johnson et al. 1987) carried 
out on the parasites of rodents revealed the presence of 

parasitic trematodes (Yamaguti 1971) belonging to six 
genera (Schistosoma, Orientobilharzia, Brachylaima, 
Artyfechinostomum, Isthmiophora and Haplorchis); 11 
cestode species of six genera (Mesocestoides, Raillietina, 
Mathevotaenia, Hymenolepis, Taenia and Sudarikovina); 
the metacestode species Cysticercus fasciolaris (Yamaguti 
1959a; Malhotra et al. 1984; Malhotra and Capoor 1987; 
Malhotra and Nanda 1988; Bhattacharya et al. 1998) 
and 17 nematode species under the genera Trichuris, 
Capillaria, Syphacia, Subulura, Protospirura, Rictularia, 
Thelazia, Aspiculuris, Angiostrongylus, Heterakis and 
Brienlia (Yamaguti 1959b; Gupta and Dutt 1981; Sood 
and Parshad 1981; Renapurkar et al. 1982; Tewari, 1982; 
Mandal and Choudhury 1984; Manna et al. 1985; Gupta 
and Trivedi 1988). Further studies (Mittal 1980; Gupta and 
Trivedi 1988; Somvanshi et al. 1995; Chahota et al. 1997; 
Junker et al. 1998; Seong et al. 1998) also reported the 
presence of Capillaria hepatica and the acanthocephalan 
Moniliformis moniliformis in Rattus rattus (Singhvi and 
Johnson 1981). 

The present study records the parasite spectrum of 
rodent hosts in the region to asses the worm load in rodent 
population of the affected region.

Fig. 1 Location of collection sites of rodent hosts in map of Mizoram
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Materials and methods

A total of 278 rodents belonging to 6 genera and 9 species 
were collected from 12 different locations (Fig. 1, Table 1) 
including bamboo plantation, rice fi elds, house yards, grain 
godowns and the wild.

The organs viz. liver, intestine, lungs, urinary bladder 
and stomach from the freshly autopsied rats, were looked 
for recovery of helminth parasites. The parasites recovered 
were duly processed for suitable whole mount preparations 
following standard procedures. Generic identifi cation 
of the parasites was done following standard reference 
works (Yamaguti 1959a, 1959b, 1961, 1971; CIH Keys to 
Nematodes 1–10; Khalil et al. 1994).

Observations were recorded to calculate the prevalence 
and intensity of helminth infection in rodent hosts during 
the bamboo fl owering period in the years 2006–2008. 
The parasitological terminology of Bush et al. (1997) has 
been used.
Prevalence (P) = the number of infected host with 
one or more individuals of a particular parasite species 
(or taxon) divided by number of hosts examined (expressed 
as percentage);
Intensity (of infection; I) = the number of individuals of a 
particular parasite species in a single infected host (expressed 
as a numerical range); 
Mean intensity (of infection; mI) = the average intensity, 
i.e., the total number of parasites of a particular species 
found in a sample divided by the number of hosts infected; 
and 
Abundance (A) = the total number of individuals of a 
particular parasite species in a sample of a particular host 
species divided by the total number of hosts (both infected 
and uninfected) of that species examined.

Results

The survey results revealed the presence of nematodes, 
cestodes of the cyclophyllidean group and one 
acanthocephalan species. The trematode parasites were 
virtually absent. The distribution data of the parasites 
recovered are presented in Tables 2 and 3.

Nine species of rodents viz. Cannomys badius, Berylmys 
bowersi, B. mackenziei, Bandicota bengalensis, Niviventer 
fulvescence, Rattus rattus, R. nitidus, R. norvegicus and 
Mus musculus, were examined for the parasites. The 
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cyclophyllidean cestode H. diminuta was found to be most 
prevalent in R. norvegicus (62.5%) and least in case of 
Cannomys badius (20%). No cestode was extracted from M. 
musculus. The highest prevalence (12.5%) of Hymenolepis 
sp. was found in R. norvegicus while its highest mean 
intensity (7) and abundance (0.47) was recorded in 
N. fulvescence. Raillietina sp. was collected from 4 species 
of rodents and showed maximum prevalence (6.67%) and 
abundance (0.13) in N. fulvescence with highest mean 
intensity (3) in R. nitidus. The metacestode, Cysticercus 
fasciolaris, recovered from the liver, showed maximum 
prevalence in R. norvegicus (50%), with highest mean 
intensity (3.34) in R. nitidus and highest abundance (0.87) 
in R. norvegicus. Only one acanthocephalan, belonging to 
the family Moniliformidae, was recovered from a single R. 
nitidus specimen (Table 2).

Among the adenophorean nematodes, Trichuris sp. was 
collected only from R. rattus and R. nitidus, with highest 
prevalence, abundance and mean intensity found in the latter 
(6.25%, 2.5 and 0.15, respectively); C. hepatica was found 
to be most prevalent in R. nitidus (40.1%). The C. hepatica 
infection was always evident from the narrow white streaks 
abounding and spreading all over the liver tissue. Because of 
the worms being very fragile and entangled within the tissue, 
it was very diffi cult to recover intact whole worms. Hence, 
the mean intensity and abundance was not calculated, even 
though the intensity of this infection was always found to be 
high with numerous parasites. Trichosomoides sp. collected 
from the urinary bladder of rats showed highest prevalence 
(16.6%) in Berylmys bowersi, while highest mean intensity 
(6.67) and abundance (1) were recorded in B. bengalensis 
(Table 3).

The secernentean nematode, Heterakis sp. was 
encountered in 4 species of rodents and showed maximum 
prevalence, mean intensity and abundance (25%, 17.8 
and 4.5, respectively) in B. bengalensis. Rictularia sp. 
collected from both R. rattus and R. nitidus, showed higher 
prevalence in the former (4.49%) while more abundance 
(5) and mean intensity (0.15) in R. nitidus. The oxyurid 
nematode Syphacia sp. showed highest prevalence in 
R. nitidus (9.37%), while its mean intensity and abundance 
were highest in M. musculus (13.5, 1.2). Aspiculuris sp. was 
recorded to occur only in M. musculus and B. mackenziei 
with higher prevalence in the latter (4.54%); however, its 
abundance (56) and mean intensity (1.27) were greater in 
M. musculus. Nippostrongylus sp. was found to be most 
prevalent in R. nitidus (23.43%) with its abundance being 
highest (4.93) in M. musculus and mean intensity, highest in 

B. bengalensis (45). The nematode Hepatojarakus sp. was 
collected from the bile passage and liver parenchyma of the 
host and showed highest prevalence in R. rattus (7.95%) 
but with maximum mean intensity (1.8) and abundance in 
R. nitidus (0.14). 

In overall analysis, R. rattus harbored widest range 
of helminth parasites with the presence of 8 nematode 
and 4 cestode species followed by R. nitidus in which 8 
nematode, 3 cestode and one acanthocephalan species were 
encountered. 

Discussion

The present study gives the fi rst overview on the parasitic 
fauna of rodents in bamboo-rich state of Mizoram, India 
reporting 14 species of helminths from 9 species of rats. 
A species of Hepatojarakus collected from the biliary 
passages of the liver and the liver parenchyma in the present 
study, was also reported by Sood and Parshad (1973) from 
four different rodent hosts, viz. B. bengalensis, Millardia 
meltada, Tatera indica and M. musculus batrianus. In 
another instance, 8 helminth species were found (Nama and 
Parihar 1976) from R. rattus rufescens. Saxena and Nama 
(1977) reported the occurrence of the genus Aspiculuris as 
the predominant nematode parasite of the common house 
rat R. rattus in Jodhpur contrary to the present fi ndings 
that showed a low prevalence of Aspiculuris infection. 
Balachandra and Ranade (1978) reported the occurrence of 
7 helminth species in R. rattus and Bandicota indica in 
Poona city with H. diminuta as one of the predominant 
species. The present observations are in conformity with 
this report. Singhvi and Johnson (1979) also worked on 
the population dynamics of nematode parasites of house 
rat. Gupta and Singla (1979) also reported the presence 
of a single specimen of H. diminuta from the intestine of 
a fi eld rat Mus terricolor. Malhotra and Capoor (1987) 
also reported the occurrence of hymenolepid species 
in Indian rats, while Johnson et al. (1987) reported the 
presence of 9 helminth species in R. rattus, of which 
6 were also found in the present study. Out of the 5 
helminth species recovered from 3 different species of 
rodents, four (T. taeniaeformis, H. diminuta, Trichuris sp. 
M. moniliformis) are common to the present study (Singla 
et al. 2008). The helminth parasite diversity in Rattus 
sp. collected from wet market of Manila (Philippines) 
also included the same species of Hymenolepis, Taenia, 
Capillaria, Trichosomoides and Moniliformis as reported in 
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rats of Mizoram (Claveria et al. 2005). However the wild 
rodents from the Endau Rompin National Park (Malaysia) 
were found to harbor a rich worm diversity that included 23 
nematode, 3 cestode and 2 trematode species and in addition 
one pentastomid species (Syed-Arnez and Zain 2006). 

The occurrence of a wide range of parasites in R. rattus 
and R. nitidus, as revealed in the present survey, may be 
attributed to the fact that both these rodents species were 
collected mostly in proximity to human dwellings where 
chances of contact with the intermediate host such as grain 
beetle and other insects is very high. In contrast to Rattus sp. 
the rodent C. badius, which was always collected directly 
from the bamboo forests and surrounding areas far from 
human habitations, harbored a low range and minimum 
parasite load. 

The absence of the trematodes in the parasite spectrum 
may be attributed to the fact that trematodes need aquatic 
molluscan intermediate hosts for completion of their life 
cycle and the terrestrial habitat of rodents removed the 
possibilities of such infection. 

Among the helminth parasites, Capillaria hepatica 
and the metacestode of Taenia sp. showed a considerably 
high prevalence (up to 50%) in several of the host species 
surveyed. A very high prevalence of the Taenia metacestode 
and 100% infection of Capillaria hepatica (both exhibiting 
high parasitemia) have been reported in Rattus sp. in the 
Philippines (Claveria et al. 2005). In view of their tissue 
damaging effect and common occurrence, these two 
parasites can be tested for their potential as biological control 
agents for rodent pests as also suggested by Singleton and 
McCallum (1990).

Table 2 Distribution of cestodes and acanthocephala in rodents hosts
Parasite Host No. of host examined No. of hosts infected Prevalence % Mean intensity Abundance
Cestoda:
Cyclophyllidea:

Hymenolepis 
diminuta

R. rattus
R. nitidus
R. norvegicus
B. mackenziei
B. bowersi
B. bengalensis
N. fulvescens
C. badius

88
64
8
22
12
20
15
5

28
10
5
8
4
5
4
1

31.80
15.60
62.50
36.37
33.34
25.00
26.67
20.00

4.64
4.00
6.20
2.80
1.84
3.20
7.25
5.00

1.47
0.62
3.87
1.04
0.94
0.80
1.94
1.00

Hymenolepis sp. R. rattus
R. norvegicus
B. bengalensis
N. fulvescens
M. musculus

88
8
20
15
44

2
1
2
1
1

2.28
12.50
10.00
6.67
 2.28

3.50
1.00
2.50
7.00
5.00

0.07
0.12
0.25
0.47
0.11

Raillietina sp. R. rattus
R. norvegicus
B. bengalensis
N. fulvescens

88
64
20
15

2
2
1
1

2.27
3.12
5.00
6.67

1.50
3.00
2.00
2.00

0.03
0.09
0.10
0.13

Cysticercus 
fasciolaris

Acanthocephala

R. rattus
R. nitidus
R. norvegicus
B. mackenziei
B. bowersi
B. bengalensis
N. fulvescens
M. musculus

88
64
8
22
12
20
15
44

26
12
4
9
2
6
1
2

 29.50
18.75
50.00
40.90
16.67
30.00 
  6.67
 4.54

1.30
3.34
1.75
1.34
1.00
1.16
1.00
1.00

0.38
0.62
0.87
0.54
0.16
0.35
0.06
0.04

Moniliformis sp. R. nitidus 64 1 1.56 15.00 0.23
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Table 3 Distribution of nematodes in rodent hosts

Parasite Host No. of host 
examined

Prevalence % Mean intensity Abundance

Nematoda:
Adenophorea:
Trichuroidea

Trichuris sp. R. rattus
R. nitidus

88
64

1.13
6.25

1.00
2.50

0.01
0.15

Capillaria hepatica R. rattus
R. nitidus
B. mackenziei
B. bowersi
N. fulvescens

88
64
22
12
15
44

29.54
40.10
31.80
16.60
40.00
2.27

-
-
-
-
-
-

-
-
-
-
-
-

Trichosomoides sp. R. rattus
R. nitidus
R. norvegicus
B. mackenziei
B. bowersi
B. bengalensis
N. fulvescens

 88
64
8
22
12
20
15

5.68
1.56

12.50
9.09

16.60
15.00
6.67

3.20
1.00
3.00
1.00
1.50
6.66
1.00

0.18
0.01
0.37
0.09
0.25
1.00
0.06

Secernentea:

Heterakoidea:
Heterakis sp. R. rattus

R. nitidus
B. mackenziei
B. bengalensis

88
64
22
20

7.95
7.81
4.54

25.00

4.85
2.80
2.00

17.8

0.38
0.21
0.09
4.45

Rictularioidea:

Rictularia sp. R. rattus
R. nitidus

88
64

4.49
3.12

1.00
5.00

0.04
0.15

Oxyuroidea:

Syphacia sp. R. rattus
R. nitidus
B. mackenziei
M. musculus

88
64
22
44

7.95
9.37
4.54
9.09

6.10
4.67
7.00

13.50

0.48
0.43
0.31
1.20

Aspiculuris sp. B. mackenziei
M. musculus

22
44

4.54
2.27

3.00
56.00

0.13
1.27

Trichostrongyloidea:

Nippostrongylus sp. R. rattus
R. nitidus
R. norvegicus
B. mackenziei
B. bowersi
B. bengalensis
M. musculus

88
64
8
22
12
20
44

15
15
1
4
1
1
7

17.04
23.43
12.50
18.18
8.34
5.00

15.9

4.62
3.98
0.62
1.90
0.84
2.25
4.93

Hepatojarakus sp. R. rattus
R. nitidus
B. mackenziei
B. bengalensis
M. musculus
N. fulvescens

88
64
22
20
44
15

7
5
1
1
1
1

7.95
7.81
4.54
5.00
2.27
6.67

0.12
0.14
0.04
0.05
0.02
0.06 
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