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Abstract

The study reveals the prevalence of a potential rodent-borne zoonotic helminth species, Hymenolepis diminuta in
commensal rodents caught from irrigated and rain-fed areas of Swat, Pakistan. Three hundred and fifty rodents
(269 rats and 81 mice) trapped during vegetative, flowering/fruiting and mature/harvesting stages of crops were
studied from 2011-2013. Hymenolepisdiminuta eggs were identified on the basis of their shape, size, colour and
markings on the surface of the egg shell and three pairs of embryonic hook-lets. Overall prevalence of H. diminuta
was 3.14% (n=11/350). The highest prevalence 3.49% (n=5/143) of H. diminuta was noted at harvesting stages of the
crops whereas the lowest 2.59% (n=2/77) during vegetative stage. Infection was higher in males 3.25% (n=7/215) than
females 2.96% (n=4/135). Adult rodents were highly infected while no sub-adult was found infected. Infection was
higher in mice 3.70% (3/81) than rats 2.69% (8/269) while no significance (p=1.0000:0.1250 to 32.00 CI). Rats and
mice appears to show the most suitable reservoirs by hosting H. diminuta a zoonotic helminth. The presence of
these rodents in all possible habitats can act as a main channel of transferring parasites through various habitats
and can pose a hazard to humans in the area.
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Resumo

0 estudo revela a prevaléncia de uma espécie potencial de helmintos zoonéticos transmitidos por roedores,
Hymenolepis diminuta, em roedores comensais capturados em areas irrigadas e alimentadas pela chuva de
Swat, Paquistdo. Trezentos e cinquenta roedores (269 ratos e 81 camundongos) presos durante os estagios
vegetativo, floracdo/frutificacdo e maturidade/colheita das safras foram estudados de 2011-2013. Ovos de
Hymenolepisdiminuta foram identificados com base em sua forma, tamanho, cor e marcag¢des na superficie da
casca do ovo e trés pares de anzéis embrionarios. A prevaléncia geral de H. diminuta foi de 3,14% (n = 11/350).
A maior prevaléncia 3,49% (n = 5/143) de H. diminuta foi observada na fase de colheita das lavouras, enquanto
a menor 2,59% (n = 2/77) durante a fase vegetativa. A infec¢do foi maior nos homens 3,25% (n = 7/215) do que
nas mulheres 2,96% (n = 4/135). Roedores adultos foram altamente infectados, enquanto nenhum subadulto foi
encontrado infectado. A infec¢do foi maior em camundongos 3,70% (3/81) do que em ratos 2,69% (8/269), embora
sem significancia (p = 1,0000: 0,1250 a 32,00 CI). Ratos e camundongos parecem mostrar os reservatorios mais
adequados hospedando H. diminuta um helmintos zoondtico. A presenca desses roedores em todos os habitats
possiveis pode atuar como um canal principal de transferéncia de parasitas através de varios habitats e pode
representar um perigo para os humanos na area.
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1. Introduction

Rodents of the family Muridae act as an important
reservoirs of ectoparasites as well as helminths of
potential importance (Bordes et al., 2013). Rodent borne
diseases like others such as malaria, tuberculosis, AIDS
and helminthiasis also effect human population and
are considered as neglected diseases. Diseases caused
by helminths parasites potentially impacts on physical,
nutritional, mental, and intelligent development of children
(WHO, 1987). Most of the helminths are known for the
public health importance such as echinococcosis, taeniasis,
trichinosis, schistosomiasis, filariasis, opisthorchiasis and
hymenolepiasis with the aid of potential role of murid
rodents as reservoirs for parasites of zoonotic importance.

Several reports on H. nana infection in Swat area of
Pakistan have been published as Khan et al. (2011, 2017a, b,
2018a, b, 2019a, b), Khan and Khan (2015) and Noor un
Nisa et al. (2012) but no report is available on H.diminuta
infection in man, however some other studies such as
Marangi et al. (2003) and Rohela et al. (2012) have reported
the presence of H. diminuta in humans. Arthropod fleas,
coleopteran beetles, caterpillars, and millipedes, are known
as the intermediate hosts (Heicher and Gallati, 1978;
Andreassen et al., 1999). The cysticercoid contaminated food
of the intermediate hosts when ingested become the leading
source of infection to human beings. Though, H. diminuta
does not normally show severe symptoms, however, mild
to moderate infection cannot cause any symptoms, whereas
heavy infection can cause giddiness, anorexia, intestinal
disorders, and diarrhea Waikagul and Thairungroj, 1997).

Rodents in most parts of the globe have been have been
studied for the presence of H. diminuta but studies on this
zoonotic parasite is lacking in Pakistan. Synanthropic rodents
in Pakistan have been studied for their zoonosis by Hayat and
Akhtar (1999), Khatoon et al. (2004), Yaqoob et al. (2007),
Mushtaq-ul-Hassan et al. (2008) and Rafique et al. (2009).
This research aimed to know the occurrence of H. diminuta,
a potential helminth of zoonotic importance in rats and
mice of agricultural ecosystem of Swat, district, Pakistan.

2. Materials and Methods

Three hundred and fifty rodents (269 rats and
81 mice) were trapped during vegetative, flowering/
fruiting and mature/harvesting stages of crops (maize,
rice and potatoes) studied from 2011-2013. These rodents
were caught with live traps, killed with chloroform, and
examined for helminths within 40 minutes of death.
The captured specimens of the rodents were by applying
the keys provided by Roberts (1997). H. diminuta (the rat
tapeworms) recovered from the small intestine was fixed
in 70% ethyl alcohol. Parasites were pressed between two
glass slides during fixation of which formalin acetic acid
solution was used for 24-hours. The parasites were then
processed in a series of graded alcohol. Mayer’s Carmalum
or Semicon’s Carmine were used for staining, Clove-oil
was used for cleaning the specimens and Canada balsam
or preserva-slide was used for mounting of the parasites.
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The parasite specimens were measured length by width
in millimeter. The tapeworms (adults + proglottids) were
identified by the keys provided by Hayat and Akhtar (1999),
Foreyt (2001). The shape, size, colour and marking on
the surface of the egg shell and three pairs of embryonic
hook-lets were carefully examined throughout the entire
experiments. The data was analyzed for the P-value with
95% CI using Graph Pad Prism 5.

3. Results

Current research reveals 3.14% prevalence of H. diminuta.
Slight variances were detected within the areas. Infection
rate of parasite in rodents of rain-fed areas 2.99% (n=5/350)
and irrigated areas 3.27% (n=6/350) was shown in Table 1.
Rats and mice trapped from potatoes showed highert
prevalence rate 4.28% (n=3/70) than rice 3.12% (n=3/96)
and maize 2.71% (n=5/184) Table 2. There was a significant
(p=0.021) variation in the number of rodents caught in
different crop stages while no such association was noted
for the infections. Data regarding sex, ages and species of
the rodents did not show significance difference. Infection
was higher in mice 3.70% (3/81) than rats 2.69% (8/269)
but the difference was not significant (P =1.0000 (0.1250
to 32.00 CI). Table 1. The highest peak in prevalence was
during the harveststage 3.49% (n=5/143) and lowest during
vegetative stage 2.59% (n=2/77). The highest crop wise peak
prevalence was observed in rodents from potatoe fields
4.28% (n=3/70) followed by rice 3.12% (n=3/96) and the
lowest was in rats/mice captured from maize fields 2.71%
(n=5/184) as indicated in Table 2. The number of rodents
captured from both the localities and their infection was
not significantly different (P<0.05).

4. Discussions

A number of murid rodent species have been
investigated as H. diminuta reservoirs in Southeast Asia.
The 3.14%) prevalence of H. diminuta recorded in the present
study was lower than those of earlier studies published in
various regions of the globe. In contrast to the findings of
the present study, higher prevalence rates of H. diminuta
was reported as 38% Kumarasinghe et al. (2006); 36.9%
Stojcevic et al. (2004); 35.8% Abu-Madi et al. (2005); and
30.7% Kassa and Assefa (2000) respectively. According to the
study by Rafique et al. (2009) the prevalence of H. diminuta
ranged between 20 and60% which differs markedly from
the results of present study. The prevalence rate of the
present study was in accordance with those of Kia et al.
(2001) and Waugh et al. (2006) who reported H. diminuta
prevalence of 11.1 and 3.8% respectively.

The highest prevalence was observed during mature/
harvesting stage and lowest during vegetative stage.
The highest crop wise prevalence peak was observed
in rodents from potatoes fields followed by rice while
the lowest was in rats/mice captured from maize fields.
The probability of contamination by rodents is much
higher during the crop maturity/harvesting stages when
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Table 1. Cropping stage, sex, age and species related prevalence of H. diminuta in rodents trapped in rain-fed and irrigated areas of
Swat, Pakistan.

Localities
Parameters Rain-fed Irrigated Total infected %
= = =
g T g T £ T
H o =1 o= -
e 3 & 9 T 0§ %= B 0§ o«
) S ) S S )
z 4 4 4 4 4
Vegetative 35 1 2.85 42 2.38 77 2 2.59
Seasons Flowering 59 2 338 71 2 2.81 130 4 3.07
fruiting
Harvesting 73 2 2.73 70 3 428. 143 5 3.49
P-value (Chi-square test) 0.9465 (0.1100)
Male 105 3 3.15 110 4 5.45 215 7 3.25
Sex
Female 62 2 3.25 73 2 5.47 135 4 2.96
P-Value (95% CI) 0.6515 (0.06364 to 8.839)
Adults 79 5 6.39 99 6 6.06 178 11 6.17
Age
Sub-adults 88 0 0 84 0 0 172 0 0
P-Value (95% CI) 0.9089 (-17.30 to 16.30)
Rats 128 4 312 141 4 2.83 269 8 2.69
Species
Mice 39 1 2.56 42 2 4.76 81 3 3.70
P-Value (95% CI) 1.0000 (0.1250 to 32.00)
Total 167 5 2.99 183 6 3.27 350 11 3.14
CI: Confidence of interval.
Table 2. Prevalence of H. diminuta in rodents trapped in rain-fed and irrigated areas of Swat (crops wise).
Localities
Parameters Rain-fed Irrigated Total infected %
= = =
£ E £ T £ 3
5] - -
Crops E 2 % E & % E & %
b = b £ 5 £
) ) ) S o) S
4 z 4 z 4 z
Potatoes 70 3 4.28 nil 0 0 70 3 4.28
Maize 97 2 2.06 87 3 3.44 184 5 2.71
Rice 0 0 0 96 3 312 96 3 312
P-value
0.0460 (6.160)
(Chi-square test)
Total 167 5 2.99 183 6 3.27 350 11 3.14

agricultural products are to be stored, than the flowering/  cropping periods. A higher rate (17.6%) of H.diminuta
fruiting and vegetative stages. infection was recorded by Abu Madi et al. (2001) in brown

The higher prevalence of H.diminuta observed during  rats with no seasonal relation, which is not in accordance
the mature/harvesting stage might be due to reason that  to the present investigation. Prevalence of H. diminuta was
intermediate host contact intensity is higher thanin other ~ higher in male rats/mice (3.25%) than females (2.96%)
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trapped at both of localities of the present study area,
matchable findings were reported by Goswami et al.
(2009), Nama and Parihar (1976), Maki and Yanagisawa
(1987), Yen et al. (1996) and Waugh et al. (2006).This is
because, males are more mobile and aggressive, getting
more chance to contact infection from infected intermediate
hosts at the visited localities than the females. In contrast
Stojcevic et al. (2004) observed high prevalence in females
(62.4%) than males (37.7%) in Croatia.

According to age infection was observed primarily in
adult’s hosts (6.17%) while no infection was recovered in
sub-adult rodents. A study conducted by Abu-Madi et al.
(2005) reported more adults were infected than sub-
adults, the study by Madi et al., found that the numbers
of H. diminuta was nearly double in adults than juveniles
of both species of rodents. The higher infection in adult
than juveniles might be due to more feed intake and
wandering behavior of the former. Infection rate was
higher (45.5%) in adult rodents as compared to juveniles
(13.7%) which is not in accordance with the present study.
Rise in the infection rate with increasing age was also
noted Stojcevic et al. (2004).Current study demonstrate
that mice were highly infected (3.70%) than rats (2.69%).
Higher prevalence of H.diminuta was investigated in black
rats in Nigeria (Mafiana et al., 1997).

Current study reveals a high infection rate of H. diminuta
in mice than in rats which may be due to the commensal
behavior of mice. Mice exploit mostly the house hold
environments than rats. Present study highlights the
role of rodents as a bridge for human-rodent-helminth
interaction and as a leading source for transmission of
rodent-borne parasitic diseases to humans living in close
relationship with rodents.
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