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Abstract
This study identified the zoonotic endo-parasites and ecto-parasites of Rattus

rattus. A total of 41 rats of house (black) rat and Norway (brown) rat were trapped
from two regions of Gaza strip. After dissection, isolated protozoa, nematodes and
cestodes were identified respectively according standard keys. The results showed
that prevalence of intestinal parasites among rats was 24/41 (58.5%) and males
were infected more than females. A high prevalence of protozoa was in autumn
compared to other seasons. The intestinal parasites were encountered: G. lamblia 6
(14.6%); E. histolytica/dispar 7 (17.1%); Isospora 4 (9.8%); Acanthocephala 1
(2.4%); Syphacia obvelata 6 (20%); Heligmonoides josephi 3(10%); Strongyloides
egg 1 (2.4%); Hymenolepis diminuta 15 (36.6%). The insects were Xenopsylla
cheopis 7 (17.1%); Polyplax spinulosa 3 (7.3%).
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Introduction
Three rat species; Rattus rattus or

black rat, R. norvegicus or Norway rat,
and R. exulans or Pacific rat, as well as
the house mouse, Mus musculus have
been widely introduced to terrestrial
environments across the planet; more
than 80% of island groups have been
invaded (Towns, 2009) and most insu-
lar invasions include more than one of
these four species (Yom-Tov et al,
1999; Russell and Clout, 2004). All the
four rodent species are voracious pred-
ators of a wide range of plants and an-
imals, and are probably the invasive
animals responsible for the greatest
number of plant and animal extinctions

on islands (Towns et al, 2006; Angel et
al, 2009).

Various races of R. rattus have been
imported, and are abundant in the
towns of Palestine (Luke and Keith-
Roach, 1922). The regular environmen-
tal changes, the un-proper storage and
handling of food products, the unhy-
gienic disposal of organic products and
spreading of garbage in Gaza Strip en-
couraged the breeding and spreading of
rodents in spite of the wide range of
stray cats. In Gaza strip it was reported
two types of rodent (rats) Rattus rattus
house (black) rat, R. norvegicus Nor-
way (brown) rat of Order Rodentia as
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wild mammals (Abd Rabou, 2007). No
doubt, rodents are responsible many
zoonotic diseases as Toxoplasma
gondii, Eimeria muris, Spironucleus
muris, Giardia muris, Cryptosporidium
spp., Encephalaprotitozoan cuniculi,
Hepatozoan muris, Babesia muris, Yer-
sinia pestis, Borrelia duttonii and
others (Nama and Parihar, 1976;
Younis et al, 1995; Claveria et al,
2005). They may also convey Nippo-
strongylus muris, Syphacia ob-velata,
Aspiculuris tetraptera, Trichinella mu-
ris; Taenia taeniaeformis, Hymeno-
lepis nana and H. diminuta. Rodents
are hosts to a number of ectoparasites
such as lice, mites and fleas that can
transmit viral, bacterial and protozoan
parasites to man and animals
(Mosabah and Morsy, 2012; Morsy,
2012). The data on the prevalence of
intestinal parasites of rodents are una-
vailable but some studies were carried
out on different types of animals in
Gaza (Rayyan et al, 2013).

This study aimed at the identification
of the endo-parasites and ecto-parasites
of the commonest domestic rodent;
Rattus rattus.

Materials and Methods

The study was carried out from Janu-
ary 2010 to May 2011. A total of 41
rats were trapped alive from Khan
Younis and Jabalia in Gaza Strip.

Rodent trapping: Baited wire box
traps with front spring door type were
used (Fig. 1). Baits included meat,
parts of fishes, breads, tomato, cucum-
ber and cheese. Traps were cleaned
with hot water and soap every time

before use. Traps were distributed in-
doors and outdoors of inhibited build-
ings just before sunset and collected
next morning in separate white closed
bags and immediately transported to
the experimental laboratory of the De-
partment of Biology.

The rodents were identified by spe-
cies and sex (Morsy et al, 1988). Each
rat was examined for the presence of
ectoparasites, where in case of positive
each ectoparasite was removed by add-
ing one drop of saline on the insect and
picked up added by light source. The
recovered ecto-parasites were pre-
served with 70% ethanol and 5% glyc-
erin for identifications using standard
keys (Hoogstraal, 1958; 1965; Mazyad
et al, 1999; Abd El-Halim et al, 2009).

Dissection: Rats were anaesthetized
by putting the live ones in a thick
transparent polythene bag that helped
to observe the movement of rats. A
cotton soaked in chloroform (Singla et
al, 2008) was used for anaesthetizing,
then the abdomen was dissected out
starting from the skin region was at the
end of the body end forwards to avoid
intestinal destruction.

Isolation and staining of intestinal
parasites: Each rat intestine was exam-
ined for the presence of cestodes and
detached worms were removed to
warm saline in Petri dishes. Tape
worms were left in the cold saline solu-
tion to be washed and then preserved in
10% formaldehyde. Parasites or their
regions including scolices and proglot-
tids were gently removed from the host
body for identification to the species
level under the dissecting microscope
(Jones et al, 1994).
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Isolation of Protozoa: A fecal sample
was taken from each rat in a sterile cup
and preserved by sodium acetate acetic
formalin (SAF) to be examined later
for the presence of any type of proto-
zoa. Each preserved fecal sample was
examined by X10, X40 searching for
any protozoa cyst and oocysts accord-
ing (WHO, 1994).

The noted round worms for each rat
was taken out of the container and
washed by saline solution then it was
fixed by 70% ethanol. The isolated
nematodes were counted by manual
way, and males and females were iso-
lated in separate containers identifica-
tion (Anderson et al, 2009).

The protozoa and larvae of nema-
todes were photographed by Canon
shot power S50 digital camera from the
biology department, and the nematode
by TV capture camera from the medi-
cal technology department and Canon
shot power S50 digital camera.
.

Results

Despite the relatively few rats exam-
ined in this survey yet, several para-
sites were isolated. The general preva-
lence of intestinal parasites was 24/41
(58.5%). The males were more infected
than females. The details are shown in
tables (1, 2, 3, 4, 5 & 6).

Table 1: Prevalence of intestinal parasites in R. rattus collected from Khan Younis
and Jabalia in Gaza Strip (n=41)

Sex Number examined Number of positive Prevalence (%)

Males 26 17 65.4

Females 15 7 46.7

Table 2: Prevalence of intestinal parasitic infection by sex in R. rattus trapped from
Khan Younis and Jabalia in Gaza Strip (n=41)

Intestinal parasites class Males (n=26) % Females (n=15) % P-value
Protozoa 9 (34.6) 3 (20.0) 0.266

Nematodes 7 (26.9) 3 (20.0) 0.460
Cestodes 10 (38.5) 5 33.3) 0.507

Table 3: Prevalence of intestinal parasitic infection by season in Rattus rattus
trapped from Khan Younis an Jabalia in Gaza Strip (n=41)

Intestinal parasites class Summer Autumn Winter Spring P-value
Protozoa 3 (21.4) 4 (80.0) 2 (22.2) 3 (23.1) 0.069

Nematodes 3 (21.4) 2 (40) 3 (33.3) 2 (15.4) 0.639
Cestodes 2 (14.3) 3 (60) 4 (44.4) 6 (46.2) 0.177

Table 4: Occurrence of double, triple infection in Rattus rattus
Double/triple infection No. of positive %
Cestodes + nematode 6 16.2

Cestodes +Ectoparasites 4 10.8
Nematode +protozoa 4 10.8
Cestodes + protozoa 5 13.5

Cestodes +nematode +protozoa 2 5.4
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Table 5: Prevalence of protozoa, nematodes, cestodes and ectoparasites in Rattus
rattus collected from Khan Younis and Jabalia in Gaza Strip

PercentageNumberParasites recovered

.Protozoa

14.66Giardia lamblia

17.17E. histolytica/dispar

9.84Isospora belli

2.41Acanthocephalan

24.410Nematodes

206Syphacia obvelata

103Heligmonoides josephi

2.41Strongyloides egg

Cestodes

36.615Hymenolepis diminuta

24.410Ectoparasites

17.17Xenopsylla cheopis

7.33Polyplax spinulosa

Discussion
Rodents normally live in close contact

to human and play a significant role in
human health, welfare and economy.
Also a rodent harbors different types of
parasites in the intestines, lung, blood
and tissue. Ectoparasites constitute a
dangerous factor in transmitting patho-
genic microorganisms and reservoir
hosts for parasitic zoonosis. Gaza Strip
suffers from different health problems
including of contamination of envi-
ronment, spreading of garbage, rodents
from different types. According to Abd
Rabou et al. (2007) two types of rats
present in Wadi Gaza, Rattus rattus
and Rattus norvegicus. The overall
prevalence of intestinal parasites in R.
rattus from Gaza was 56.8%. Different
studies haves reported a wide range of
prevalence, Seo et al, (1964) in Korea

reported a prevalence of 93.4% among
house rats. Paramasraran et al. (2005)
in Malaysia reported 41%.

In the present study, the nematodes
recovered represented 27.02% while
Stojcevic et al. (2004) in Croatia rec-
orded a prevalence of 65.1%. The sea-
sonal disruptions of intestinal parasites
of rats indicated that Cestodes were
high in winter than either protozoa or
nematodes; same prevalence of proto-
zoa and nematodes was 8.1% in sum-
mer season. Also, similar prevalence
for nematodes and Cestodes was in
autumn season. This may be explained
by the fact that the majority of nema-
todes need the soil to complete the life
cycle and the environmental conditions
(Pechova and Foltan, 2008). The low
prevalence of all cestodes, nematodes
and protozoa was observed (2.7%) in
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winter. This result agreed with Vincent
and Font (2003).

In the present study, 21 out of 26
(80.7%) were capable to transmit more
than one parasite in the same host. So,
the double and sometimes triple infec-
tion or more were noticeable in the
rats. This fact agreed with many au-
thors (Morsy et al, 1995; El-Shahawi et
al, 2010).

In the present study, isolated proto-
zoa were E.histolytica/dispar (18.9%)
and Giardia lamblia (16.2%) and Iso-
spora belli (10.8%) which were found
in the stool of the examined rats. These
are known zoonotic potential in Gaza
Strip and risky to human (Hussein,
2011).

In the present study, H. diminuta was
the only cestodes isolated 15/15
(100%). In Croatia 36.9% were report-
ed (Stojcevic et al, 2004), in Kuwait
5.59% (Al-Behbehani, 2002) and in
Egypt zoonotic hymenolepiasis were
reported (Massoud et al, 2007; Abdel-
Ghaffar et al, 2011). S. obvelata (20%)
and H. josephi (10%) were the most
common nematodes. Al-Behbehani,
(2002) reported a rate of S. obvelata
(12.75%) and H. Josephi (5.27%).

In the present study, 10/41 (24.4%)
rats were found infected by two ecto-
parasites, lice and fleas. In Croatia, P.
spinulosa (14.5%) were reported on
rodents (Stojcevic et al, 2004).

In Egypt, Xenopsylla cheopis, vector
of plague, were reported (57.7%) on
rodents in Menoufia Governorate (Bakr
et al, 1996), also Mikhail et al. (2009)
and El-Bahnasawy et al. (2012) report-
ed the wide distribution of X. cheopis

and other species of fleas in many of
the Egyptian governorates.

In the present study, Moniformis mo-
niliformis was the only acanthacepha-
lan isolated for the first time in Gaza
strip. Zoonotic M. moniliformis was
reported in a 2-year-old girl in Iran
(Salehabadi et al, 2008). Arizono et al.
(2012) in Japan identified the acantho-
cephalan in the human small intestine.

Moniliformis and Macracanthorhyn-
cus are two genera that cause the zoon-
otic acanthocephaliasis. Both the hel-
minthes are considered as perforating
since they may cause intestinal perfora-
tion in their final hosts, which can be
facilitated by the worm's proteolytic
enzymes. Wide range of mammals in-
cluding rats is susceptible to acquire M.
moniliformis as definitive hosts. Rats
with their cosmopolitan distribution,
not only threatening different aspects
of public health generally but also are
known to carry several zoonotic para-
sites even in developed countries (Bat-
tersby et al, 2002).

Conclusion
In spite the efforts done by Gaza strip

municipalities the presence of huge
quantities of garbage especially in the
time of  blockade on Gaza strip, and a
big numbers  of stray cats, the rodents
still constitute a health problem and  a
risk for human in transmission of dis-
eases. It is concluded that the black rat
was infected with intestinal parasites &
ectoparasites where H. diminuta was
the commonest type of the isolated ces-
todes. The black rat was a mechanical
carrier for Giardia lamblia and E. his-
tolytica/dispar.
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Generally speaking, the wild or do- mestic rodents play a risky role in the

human welfare. Zoonoses are diseases
naturally transmissible between verte-
brate animals and man including those
transmitted by the direct contact with
the infected animals or carcasses, by
food or water contamination, and by
inhalation of infected dust. The intesti-
nal parasites in rodents in Gaza strip
are risky. The awareness from rodents
and their zoonotic parasites is must.

The Health and Veterinary Authori-
ties must take into consideration rodent
control by environmental friend rodent-
icides mainly in Khan Younis and Jab-
alia, Gaza Strip.
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Explanation of figures
F. 1: A trap was used for trapping rats
F. 2:E. histolytica/dispar trophozoite
F. 3: G. lamblia trophozoite
F. 4: Isospora
F. 5: Scolex of H diminuta
F. 6:  mature prolottids H. diminuta
F. 7: egg of H. diminuta
F. 8: Moniformis moniliformis egg
F. 9: Syphacia obvelata (male)
F. 10: Heligmonoides josephi female
F. 11: Strongyloides type egg
F. 12: Xenopsylla cheopis female
F. 13: Xenopsylla cheopis male
F. 14: Polyplax spinulosa male
F. 15: Polyplax spinulosa female
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