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Abstract. This study presents the first data on helminth fauna of Shaw’s jird population from
Tunisia. Ten helminth taxa were recovered from the digestive tract and the body cavity of 85
Shaw’s jird Meriones shawi captured from two localities with different levels of anthropization
in Tunisia. Among the helminth species recovered, only three have high prevalences and
intensities, namely: Meggittina aegyptica, Gongylonema neoplasticum and Railliettina sp..
Helminth species richness from Mezzouna (less anthropized place) seems to be higher compare
to Skhira (highly anthropized place). The nematode Trichuris gerbilli is more prevalent in
Skhira (x2=10.5, p=0.0012) and the cestodes Meggiltina numida and M. aegyptica are more
common in Mezzouna (%2=9.6, p=0.0019; x2=22.01, p<0.0001, respectively). This may be
related to the high level of human activities which repulse wild animals, habitat fragmentation
through the creation of agricultural parcels and their associated pollution by pesticides that
kills insects which are intermediate hosts of helminths and discharges from the phosphate
industry observed in Skhira. We add also a check-list of helminths species recorded from M.

Shawt in all its distribution area.

INTRODUCTION

Helminths are attracting increasing interest
as potential indicators of environmental
quality and they can be used as bio-indicators
for anthropogenic pollution (Sures, 2004;
Thomas et al., 2005; Chaisiri et al., 2010). In
addition, some helminths are considered as
regulators acting on the population dynamics
of rodents by reducing the abundance of their
hosts (Scott & Dobson, 1989; Hudson et al.,
2006). Also, the distribution of parasites with
indirect life cycles (such as many helminths)
is dependent on the distribution of all hosts in
the environment. Any modification of host
distribution and habitat will affect parasites
diversity (Morand & Guégan, 2008).
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For a better understanding of bio-
diversity and ecosystem functioning in arid
environment, it’'s important to investigate
the parasite diversity and particularly the
helminth fauna of rodents because it could
be linked to rodent’s food habit (i.e. the
presence of some helminths with complex
life cycles is related to ingestion of the
intermediate hosts) (Behnke et al., 2000). The
subfamily of Gerbillinae Gray is a rodent
clade well adapted to arid climate conditions
(Carleton & Musser, 1984).

Some works have investigated the
helminths of Gerbillinae in Tunisia and
mainly focused on taxonomic purposes.
(Bernard, 1963, 1969, 1987; Quentin, 1973,
1978; Jrijer & Neifar, 2014, Jrijer et al., 2015).



Moreover, previous studies interested in
parasites of Gerbillinae mainly focused
on zoonotic microparasites (rabies &
leishmaniasis) (Ghawar et al., 2011; Toumi
et al. 2012).

Shaw’s jird is present in all North African
Mediterranean (arid environments) and is
considered to be the most common
Gerbillinae among the 27 species of rodents
in Tunisia (Bernard & Ben Rachid, 1969;
Gharaibeh, 1997). Moreover, M. shaw? is
known as a pest of crops that causes
considerable damage with many cultures, in
particular with corn and barley (Adamou-
Djerbaoui et al., 2011). Despite this ubiquity,
untiringly, no helminth surveys are available
for M. shawi in Tunisia. The only surveys
available on helminths of Shaw’s jird was
done by Joyeux & Foley (1930) in their study
on helminths of M. shaw? from Algeria.

Human activities such as industrial
pollution, use land for agriculture or use
of pesticide, may alter host-parasites
relationship by reducing host abundances,
densities or diversity but also abiotic factors.

Any reduction in densities, abundances (or
disparition) in the definitive or intermediate
hosts could lead to a decrease in parasite
richness in ecosystems (Bush and Reed,
2013). The aim of our study was then to update
the parasitological knowledge by carrying
out an original survey of helminth diversity
in Shaw’s jird. The effect of anthropization
on parasites diversity and ecosystem
functioning is discussed in the light of
helminth species richness of M. shaw? from
two anthropized zones.

MATERIALS

Study was conducted during four sampling
campaigns between April 2011 and March
2013. Sampling was conducted in two
different sites located in central Tunisia
(Figure 1). Skhira: (34°21’ 00 N, 10°10’41. E),
an area in the coast of Gulf of Gabes, is
characterized by industrial phosphate
activities surrounded by large lands used for
pasture and rain fed agriculture and several
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Figure 1. Trapping Locations of Shaw’s jird from Tunisia.



wadis that constitute a refuge for many
animals. Mezzouna: (34°30’ 19 N, 9°43’ 47.
E), the second studied area, is located sixty
kilometres to the west of the coast and
characterized by protected steppic area with
dominance of gum tree Acacia tortilis and
wild vegetation despite the proximity of
extensive agricultural fields.

Rodents were captured alive in traps
placed selectively near burrows showing
signs of recent activities and generally under
tufts of Chenopodiaceae. Fifty traps were
set out and inspected after 24 hours during
three days each campaign, each locality.
Individuals trapped were brought to
laboratory, sacrified, identified using
taxonomic keys (Wilson & Reeder, 2005;
Aulagnier et al., 2009), sexed, weighed
and measured. All this data are used to
differentiate M. Shaw? from M. Libycus and
M. crassus that occur in the same area. The
body cavity, liver and gastrointestinal tract
(stomach, small intestine, cecum and colon)
were investigated for helminths. Nematoda
and Acanthocephala collected were fixed
in warm alcohol. They were cleared in
glycerine and temporary mounted between
slide and cover slip. Cestoda collected were
fixed in Holland Bouin fixative. They were
then stained with semichon’s acetic carmine,
dehydrated in a graded series of alcohol
solutions, cleared in clove oil and mounted
in Canada balsam. Identification of helminths
are based on Keys to the Cestode Parasites
of Vertebrates (Khalil et al., 1994) and CIH
Keys to the Nematode Parasites of Vertebrates
(Anderson et al., 1974-1983).

Prevalence and mean intensity of
infection were calculated as defined by
Bush et al. (1997). Chi square tests (o = 0.05
throughout) was calculated to determine
significant differences between the two sites
in terms of prevalence of infections.

RESULTS

Ten helminth species were recovered from
85 individuals of Meriones shaw? trapped
in the two localities: 47 in Skhira and 38 in
Mazzouna. The helminth community of M.
shawi from Mazzouna is richer (nine helminth

species) compared to Skhira (five helminth
species). Overall prevalences of helminth
infection in M. shawi from the two sites
were 66% in Skhira and 74% in Mazzouna
(Table 1).

Among the Nematodes, Gongylonema
neoplasticum (Fibiger et Detlevsen, 1914)
was the most prevalent, found in the stomach
of 27.5% of M. shawi collected (32% in
Skhira and 23,7% in Mazzouna) (Table 2). The
difference was not significant between the
two sites (Table 2). The pinworm Syphacia
obvelata Yamaguti, 1941 and the whipworm
Trichuris gerbillt Bernard, 1969 were both
found in the cecum of M. shaw? with different
prevalences according to the sites. Trichuris
gerbilli was more common in Skhira
(x2=10.5, p=0.0012). Acanthochelonema
viteae (Chabaud, 1952) found in 8 % of hosts
trapped in Mezzouna and the less prevalent
nematode was for Nippostrongilus sp. with
only 2,1 %.

Four Cestoda species were identified,;
Raillietina sp. was the most prevalent.
This cestode species infects 54.2% of
individuals trapped (Table 2). Shaw’s Jird
also harboured two cestoda of the genus
Meggittina Lynsdale, 1953 (Cyclophyllidea,
Catenotaeniidae). Meggittina aegyptica
(Wolfgang, 1956) was found in the small
intestine of individuals trapped in the both
sites with prevalence of 2.1 % in Skhira and
29% in Mazzouna. Meggittina numida
Jrijer & Neifar, 2014 was recorded in 18,4 %
of individuals of M. shaw?t from Mazzouna.
Meggittina numida and M. aegyptica were
more common in Mezzouna (%2=9.6,
p=0.0019; ¥2=22.01, p<0.0001, respectively).

Moniliformis moniliformis (Bremser,
1811) is the only acanthocephalan parasite
found in the intestine with a prevalence of
8% in individuals from Mazzouna (Table 2).

Table 1. Overall prevalence of helminths parasitic
Meriones shawi from two sites in Tunisia

Sites Skhira Mezzouna Total
Habitat Anthropized Wild

Host collected 47 38 85
Host infected 35 25 60
Prevalence 66% 74% 70%
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Multiple infections at individual level
(3 helminths species or more parasiting the
same host individual) were observed in nine
cases in M. shaw?t from Mezzouna and in two
cases in individuals from Skhira.

DISCUSSION

Helminth parasites of Meriones shawi have
been studied previously by Joyeux & Foley
(1930) in Algeria. Among 66 individuals
captured in humid areas from northern
Algeria, nine helminth species were
recovered including one trematode, five
cestodes, and three nematodes. With the
exceptions of Syphacia obvelata, all taxa
observed in the present study was not
reported by Joyeux & Foley (1930) (Table 3),
which suggests that despite arid conditions,
this rodent could harbour a high biodiversity
of helminthfauna. Similar helminth species
richness in rodents living in arid condition
was found by Behnke et al. (2000). They
found 6 helminths species in spiny mice
Acomys cahirinus (Desmarest, 1819) from
Egypt. The differences of helminth fauna
compared to result of Joyeux & Foley could
be related to differences in presence/absence
and/or abundances of the intermediate
hosts between the two localities. Likewise,
no trematode species were recorded in
our survey maybe related to the original
trematode life cycle that mostly, necessitates
mollusc intermediate hosts (Helix aspersa
Miiller, 1774 and Otala punctata (Miiller,
1774)) and moist environment for the
development of miracidium, the both being
absent or scarce in our areas (Fried et al.,
1997).

All ten species varied in mean pre-
valence with seven of them having low or
very low prevalences (Table 2). Parasites
with high prevalences were Raillietina sp.
(54%), G. neoplasticum (27%) and M.
aegyptica (16%). These taxa have been
found in other rodent helminth surveys. M.
aegyplica is considered specific to rodents
(Tenora et al., 1980) when Raillietina sp.
and G. neoplasticum have a wide range of
mammal hosts (Sawada, 1964; Sato et al.,
2005; Eira et al., 2006 ), including Muridae
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(Meriones spp., Gerbillus spp.) and Leporidae
(i.e Oryctolagus cuniculus) (Eira et al., 2000;
Paramasvaran et al., 2009; Ribas, Lépez,
Makundi, Leirs, & Bellocq, 2013). Their high
prevalence in Shaw’s jird may then result
from their widespread and generalist nature
(Sawada, 1964; Sato et al., 2005; Haukisalmi,
2010).

Syphacia obvelata, T. gerbilli and
Nippostrongilus sp. have all direct
transmission while the other helminth
species have indirect life cycle, i.e M.
numida, R. celebensis, A viteae, and
Moniliformis moniliformis (Wolfgang,
1956; Sawada, 1964; Quentin, 1978; Bernard,
1987). These last species also showed the
lowest prevalence, which may suggest
that host individuals did not encounter
intermediate hosts frequently. For example,
the acanthocephalan M. moniliformis
exhibits a typical acanthocephalan life
cycle, involving a invertebrate (including
rodents) as definitive host and a cockroach
intermediate host, which is not a common
insect in wild arid habitat of M. shawi (Moore
& Gotelli, 1992). In addition, Meriones spp.
are mainly granivorous and herbivorous
(Bernard & Ben Rachid, 1969; Adamou-
Djerbaoui et al., 2013), a diet that do not
favour ingestion of possible intermediate
hosts like insects.

The helminths community of M. shaw?i
in less anthropized place (Mezzouna) is
richer (nine helminth species) compared
to highly anthropized place (Skhira) (five
helminth species), albeit not significant for
most helminths species (Table 2).

The high pollution level of the site of
Skhira, among many other factors such as
coastal climate and agricultural activity,
could explain the reduced helminth species
richness due to negative impacts of pollutants
on hosts, intermediate hosts and parasites.
As well, Salamun et al. (2012) established
that heavy metal pollution strongly negatively
impacts free nematode species richness,
these latest being very low close the pollution
source. A decrease in heavy metals contents
in the environment away from the pollution
sources was linked with an increase in
species richness of nematodes.



Table 3. Checklist of helminths parasites of Meriones shawi (Duvernoy)

Helminths Locality References

Digenia Brachylaima recurvus Prokopic & Genov, 1974 Algeria Joyeux & Foley
(1930)

Cestoda Catenotaenia oranensis Joyeux & Foley 1930 Algeria Joyeux & Foley
(1930)

Hymenolepis fraterna (syn. H. nana) Stiles, 1906 Algeria Joyeux & Foley
(1930)

H. procerca Janick, 1906 Algeria Joyeux & Foley
(1930)

H. dimunita Weinland, 1858 Algeria Joyeux (1923)

Tunisia Joyeux & Foley
(1930)

H. microstoma Dujardin, 1845 Algeria Joyeux & Foley
(1930)

Raillietina celebensis Fuhrmann, 1920 Tunisia Present study

Meggittina numida Jrijer & Neifar 2014 Tunisia (Jrijer & Neifar,
2014)

Raillietina sp. Tunisia Present study

Meggittina aegyptiaca (Wolfgang, 1956) Tunisia Present study

Raillietina trapezoides Janicki, 1904 Tunisia (Canaris &

Gardner, 2003)

Skrjabinotaenia oranensis Joyeux & Foley, 1930 North Africa (Canaris &
Gardner, 2003)

Nematoda Gongylonema brevispiculum Seurat, 1914 Tunisia Bernard, 1987
Trichuris gerbilli Bernard, 1969 Tunisia Bernard, 1987
Longistriata seurati Travassos & Darriba, 1929 Algeria Joyeux & Foley

(1930)
Syphacia obvelata (Rudolphi, 1802) Algeria Joyeux & Foley
Tunisia (1930),
Present study
Trichuris muris (Schrank, 1788) Algeria Joyeux & Foley
Tunisia (1930),
Present study
Gongylonema neoplasticum Tunisia Bernard, 1987
Fibiger & Detlevsen 1914 Present study
Nippostrongylus sp. Tunisia Present study
Acanthochelonema viteae Seurat, 1914 Tunisia Bernard, 1987

Present study

Acanthocephala Moniliformis moniliformis (Bremser 1811) Tunisia Present study
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In addition, helminths may be negatively
affected by heavy metals due to their high
ability to accumulate heavy metals to a
very high degree (Sures, 2004).Likewise, any
reduction in the survival of helminth larval
or adult stages could lead at the end to
reduced abundances and richness of
helminths in anthropized environments
(Sures, 2004; Salamun et al., 2012).

On the other hand, the study area of
Mezzouna still offers a wild natural habitat
for the Shaw’s jird individuals, with a wide
diet range that includes spontaneous
natural vegetation and a variety of insect
species promoting parasite transmissions
across host species that may favour higher
helminth species richness (Chen et al., 2008).
This mechanism supported the Shaw’s jird
population trapped here with higher
helminth species compared to Skhira
(Table 2). The higher rodent population
densities encountered in the locality of
Mezzouna (author’s personal observation)
may be linked to a higher diversity of parasite
species (Bordes & Morand, 2011).

Additional studies are necessary to
identify the fine mechanisms prone to
impact the transmission of helminth parasites
in this arid environment (Sures et al., 1999;
Vidal-Martinez et al., 2010).
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