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Abstract
As stray cats Felis catus Linnaeus, 1758 are known to be of a special public health concern in dispersing, directly or indirectly,
some helminth parasites, a total of 254 stray cats were trapped from different sectors of both sides of Baghdad city (Al-Rasafa
and Al-Karkh) during the whole year of 1996. Upon cats' dissection, five species of cestodes (Diphyllobothrium latum,
Diplopylidium acanthotetra, Dipylidium caninum, Joyeuxiella pasqualei and Hydatigera taeniaeformis) and four nematodes
(Toxascaris leonina, Toxocara cati, Physaloptera praeputialis and Pterygodermatites cahirensis) were detected from the small
intestine. Only P. praeputialis was detected from the stomach. Among these worms, D. latum is reported in this article for the
first time from stray cats in Iraq. No significant differences were noted in the infection of male and female stray cats with any
of these worm species. The overall percentage incidence of infection with these worms ranged from 0.4% in case of D. latum
to 58.3% in case of J. pasqualei, while the mean intensity ranged from one worm/infected stray cat in case of D. latum to 25.4
worms/infected stray cat in case of D. acanthotetra. Sex ratio (males: females) of all the investigated nematode species was in
favour of the females as this ratio ranged from 1:1.1 in case of P. cahirensis to 1:1.6 in case of T. cati. Generally, the percentage
incidence and mean intensity of infection with all parasite species (except D. latum) showed a noticeable increase during
summer and, to some extent, autumn and spring in comparison with the infection during winter. All the examined cats were
infected with at least one worm species and the triple infection showed the highest proportion (35.8%) in this respect. Big stray
cats showed higher percentage incidence of infection in comparison with small stray cats with all the worm species, except T.
cati in which the percentage incidence of infection of smaller cats was higher than that of the big cats.
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1. Introduction
Stray cats are known to participate in transmission of some
parasites to humans (Soulsby, 1968; Wiseman and Lovel,
1969; Roberts and Janovy, 1996). Many surveys were done
on the helminth fauna of stray cats in different parts of the
world. Among such surveys achieved during the last 40 year
are those of Rep (1975) from Venezuela, Morsy et al. (1980)
from Jordan, Engbaek et al. (1984) from Denmark, Calvete et
al. (1997) from Spain, Jamshidi et al. (2002) from Iran,
McGlade et al. (2003) from Western Australia, Labarthe et
al. (2004) from Brazil, Zibaei et al. (2007) from Iran, AbuMadi et al. (2008) from Qatar, Arbabi and Hooshyar (2009)

from Iran, Sharif et al. (2009) from Iran, Raji et al. (2013)
from Nigeria and Khademvatan et al. (2014) from Iran.
Despite the importance of stray cats in transmitting some
parasites and diseases to humans, only few studies were
achieved on the helminth fauna of stray cats in Iraq (Babero
and Al-Dabagh, 1963; Al-Saeed, 1983; Salman, 1987; Dauod
et al., 1988; Nihad et al., 1988; Al-Azzawi, 1989; AlKubaisi, 1992; Al-Sudani, 1993; Al-Mamori, 1994; Abdullah,
2007; Al-Obaidi, 2012; Hadi and Faraj, 2014; Al-Aredhi,
2015). Therefore, the present investigation was aimed to
emphasis on the gastrointestinal worms of stray cats in both
sides of Baghdad city (Al-Rusafa and Al-Karkh) in order to
bring the attention of health authorities in Baghdad to take
some appropriate measures to control stray cats in the city.
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As stray cats live freely in urban areas and get easy contact
with humans, they can easily contaminate soil, food and
water and hence facilitate parasite transmission to humans.
The economic embargo imposed by the UN against Iraq on
August 6, 1990 had resulted in many negative aspects to
human and animal life in Iraq. Among such aspects was the
shortage of facilities for pest control and delay of garbage
removal from city streets in addition to the layover of stray
dog and cat campaigns. Such situations helped in creation of
good habitats for spread of some parasitic diseases among
stray cats.

2. Materials and Methods
During the period from January till December 1996, a total
of 131 stray cats (Felis catus L.) were caught from Al-Rasafa
side (sectors of New Baghdad, Al-Sadr, Al-Karrada and AlQahira) and 123 stray cats from Al-Karkh side (sectors of AlKathimiya, Al-Yarmouk, Al-Baia and Al-Dora) of Baghdad
city. Cats were trapped by using iron cages (64 x 21 x 21 cm)
provided with fish bait.
In the laboratory, stray cat's anaesthesia was achieved by
their peritoneal injection with 5 ml commercial formalin.
Their age was estimated depending on their teeth (Bayer,
1992). Cats were dissected out. The alimentary canal was
separated from the body and was cut into three parts: the
stomach, small intestine and large intestine. Each part was
longitudinally cut in order to isolate any existing worms. The
worms were washed with current tap water to get rid of any
debris. Cestodes were exposed to slight gradual pressure
between two slides and fixed in 5% formalin. They were
stained with acetocarmine. Nematodes were fixed in hot 70%
ethanol. Parasite identification was done according to
Yamaguti (1959, 1961) and Soulsby (1968). Percentage
incidence and mean intensity of infection with each worm
species were calculated according to Margolis et al. (1982).
Sex ratio (males: females) for each nematode species was
calculated. Names and authorities of the cestodes were
checked according to Global Cestode Database (2015).
Names and authorities of the nematodes were checked with
Gibbons (2010). Student t-test was applied to demonstrate
any differences in the infection of both sexes of the stray cats
while Chi square (χ2) test was used to demonstrate any
significant difference in the infection of small and big cats as
well as changes of infection during different seasons
according to Hill (1979).

3. Results and Discussion
The inspection of trapped stray cats revealed the
occurrence of five species of cestodes and four species of
nematodes as demonstrated below:
Phylum Platyhelminthes
Class Cestoda
Order Diphyllobthriidea
Family Diphyllobthriidae
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Diphyllobothrium latum (Linnaeus, 1758) Lühe, 1910
Order Cylophyllidea
Family Dilepididae
Diplopylidium acanthotetra (Parona, 1898) Beddard,
1913
Dipylidium caninum (Linnaeus, 1758) Leuckart, 1863
Joyeuxiella pasqualei (Diamare, 1893) Schmidt, 1986
Family Taeniidae
Hydatigera taeniaeformis (Batsch, 1786) Lamarck,
1816
Phylum Nematoda
Class Secernentea
Order Ascaridida
Family Ascarididae
Toxascaris leonina (Linstow, 1902) Leiper 1907
Toxocara cati (Schrank, 1788) Brumpt, 1927
Order Spirurida
Family Physalopteridae
Physaloptera praeputialis Linstow, 1899
Family Rictulariidae
Pterygodermatites cahirensis (Jägerskiöld, 1909) Barus,
Petavy, Deblock et Tenora, 1996
The following is a brief account on the occurrence of
these parasites with emphasis on the previous known records
of such parasites in Iraq.
3.1. Phylum Platyhelminthes
Five species of cestodes were detected from the intestine
of the stray cats. These were Diphyllobothrium latum,
Diplopylidium
acanthotetra,
Dipylidium
caninum,
Joyeuxiella pasqualei and Hydatigera taeniaeformis. The
following is a brief account on the occurrence of these
cestodes with emphasis on the previous concerned records in
stray cats of Iraq.
3.1.1. Diphyllobothrium latum (Linnaeus,
1758) Lühe, 1910
Only one stray cat was infected with one specimen of the
fish tapeworm D. latum. So, the percentage incidence was
0.4% while the mean intensity was one worm/infected cat
(Table 1). This worm was previously reported from stray dog
in Iraq (Al-Janabi and Rao, 1983).
Plerocercoids of this worm (which are the infective stage
for humans and fish- eating mammals) were detected from
some freshwater fishes of Iraq (Herzog, 1969, Ali et al.,
1987, Ali et al., 1988; Abdullah, 1990). The possible
explanation of the infection of the only one stray cat with this
worm in the present investigation is through cat grabbing of a
fish from a house while a land house was keeping fishes to
dry under the sunshine, which is a traditional procedure in
preparing fishes for cooking by many Iraqi families. Eating
raw or inadequately cooked infected fish with the
plerocercoids of this worm is considered as the common way
to infect humans as well as fish-eating mammals (Roberts
and Janovy, 1996). It is relevant to state here that after the
record of D. latum from a stray cat in the present study in

248

Abdul-Razzak Labi Al-Rubaie et al.: Survey of Some Gastrointestinal Cestodes and Nematodes from
Stray Cats at Baghdad City, Iraq

1996; Al-Obaidi (2012) reported Diphyllobothrium sp. from
stray cats at Mosul city, north of Iraq, while Al-Aredhi (2015)
reported eggs of D. latum from faeces of stray cats from AlDiwaniya province, mid Iraq.
EOL (2015), PESI (2015) and WoRMS (2015) also
considered D. latum within the family Diphyllobothridae of
the order Diphyllobothriidea which is in accordance with the
Global Cestode Database (2015).
3.1.2. Diplopylidium acanthotetra (Parona,
1898) Beddard, 1913
D. acanthotetra was found in the intestine of 50.8% of the
examined stray cats with a mean intensity of 25.4 worms/
infected cat (Table 1). Previously, this worm was reported by
Salman (1987) from stray cats at Baghdad and Kirkuk cities
of Iraq with prevalence of 51.1% and 39.3%, respectively,
from Baghdad, Kirkuk and Al-Najaf cities by Dauod et al.
(1988) with prevalence of 44.5%, 44.7% and 34%,
respectively and by Abdullah (2007) from Basrah province,
south Iraq with a prevalence of 31%.
It is appropriate to mention here that D. acanthotetra is
considered within the family Dipylidiida by both EOL (2015)
and PESI (2015) but within the family Dilepididae according
to Global Cestode Database (2015). The life cycle of D.
acanthotetra includes some form of coprophagous insects as
the first intermediate host, some reptiles as second
intermediate host containing cysticercoids and cats as final
host when they become infected by their ingestion of the
second intermediate host (AAVP, 2014).
3.1.3. Dipylidium caninum (Linnaeus, 1758)
Leuckart, 1863
D. caninum was detected with a prevalence of 42.9% and a
mean intensity of 11.3 worms/ infected stray cat. Previous
records of this worm from Iraq included those of Babero and
Al-Dabagh (1963) from different provinces of Iraq with an
overall prevalence of 57.2%, Salman (1987) from Baghdad
and Kirkuk cities with prevalence of 79.8% and 50%,
respectively, Dauod et al. (1988) from Baghdad, Kirkuk and
Al-Najaf cities with prevalence of 81.9%, 76.3% and 26.3%,
respectively, and Al-Oubaidi (2012) from Mosul city, north
of Iraq with prevalence of 64%.
D. caninum is considered within the family Dipylidiida by
PESI (2015) but within the family Dilepididae according to
EOL (2015) and Global Cestode Database (2015). The life
cycle of D. caninum includes the infection of the larval
stages of some fleas such as Ctenocephalides felis, C. canis
and Pulex irritans as well as the dog louse Trichodectes canis
by ingesting the eggs of this worm expelled with cats faeces,
developing tailless cysticercoid within the adult fleas and
lice, and the infection of cats by ingesting the infected adults
of the above- named insects (AAVP, 2014).
3.1.4. Joyeuxiella pasqualei (Diamare, 1893)
Schmidt, 1986
A prevalence of 58.3% and mean intensity of 14.7
worms/infected cat were calculated for the infection of J.
pasqualei in the stray cats of the present investigation (Table

1). Previous records of J. pasqualei in stray cats of Iraq
included those of Al-Saeed (1983) from Mosul city with a
prevalence of 70%, Salman (1987) from Baghdad and Kirkuk
cities with prevalence of 63.1% and 21.4%, respectively,
Dauod et al. (1988) from Baghdad, Kirkuk and Al-Najaf
cities with prevalence of 60.5%, 32.2% and 47.4%,
respectively and Al-Oubaidi (2012) from Mosul city with
prevalence of 78%.
J. pasqualei is considered within the family Dipylidiida by
both EOL (2015) and PESI (2015) but within the family
Dilepididae according to Global Cestode Database (2015).
The life cycle of J. pasqualei includes some arthropods as the
first intermediate host, reptiles as the second intermediate
host and cats as the final host (AAVP, 2014).
3.1.5. Hydatigera taeniaeformis (Batsch,
1786)
H. taeniaeformis was detected from 13% of the examined
cats with a mean intensity of 1.7 worms/infected cat (Table
1). Previously, this worm was recorded from stray cats of
Iraq by Al-Saeed (1983) from Mosul city with a prevalence
of 23.3%, Salman (1987) from Baghdad and Kirkuk cities
with prevalence of 10.7% and 3.6%, respectively, Dauod et
al. (1988) from Baghdad, Kirkuk and Al-Najaf cities with
prevalence of 10.5%, 5.3% and 5.3%, respectively and
Abdullah (2007), as Taenia taeniaeformis, from Basrah
province with a prevalence of 13%.
H. taeniaeformis is considered within the family Taeniidae
of the order Cyclophyllidea by EOL (2015) and Global
Cestode Database (2015), but according to PESI (2015), it
belongs to the order Tetraphyllidea under the name of Taenia
taeniaeformis which is considered as a synonym of H.
taeniaeformis by both EOL (2015) and Global Cestode
Database (2015). The life cycle of H. taeniaeformis includes
passing the eggs with faeces, ingesting them by the first
intermediate hosts which are mice, rats, rabbits and squirrels
and then ingesting the first intermediate host by the final
hosts which are cats and foxes (Taylor et al., 2007).
3.2. Phylum Nematoda
Four species of nematodes were detected from the stray
cats. These were Toxascaris leonina, Toxocara cati,
Physaloptera praeputialis and Pterygodermatites cahirensis.
All these nematodes were found in the intestine except P.
praeputialis which was found in the stomach. The following
is a brief account on the occurrence of these nematodes with
emphasis on previous concerned records in stray cats of Iraq.
3.2.1. Toxascaris leonina (Linstow, 1902)
Leiper, 1907
T. leonina was detected from 18.5% of the examined cats
with a mean intensity of two worms/infected cat (Table 1).
Sex ratio was 1: 1.3. Previous records from stray cats of Iraq
included Al-Kubaisi (1992) from Baghdad city with a
prevalence of 24.3%, Al-Sudani (1993) from Baghdad city
with a prevalence of 41.9%, Al-Mamori (1994) from
Baghdad city with a prevalence of 3.3%, Al-Obaidi (2012)
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from Mosul city with a prevalence of 30%, Al-Aredhi (2015)
from Al-Diwaniya province with a prevalence of 7% and
Abdullah (2007) from Basrah province with a prevalence of
2%.
The life cycle of T. leonina includes passing of eggs with
the faeces, development of larvae inside the eggs in the
environment and cat's ingestion of the eggs containing larvae
or ingestion the transport host such as squirrels (Pest and
parasites.org, 2012).
3.2.2. Toxocara cati (Schrank, 1788) Brumpt,
1927
This nematode was detected with a prevalence of 35.4%
and a mean intensity of three worms/ infected cat (Table 1).
Sex ratio was 1: 1.6. In comparison with other nematodes, T.
cati was reported earlier by more researchers from Iraq who
included Al-Saeed (1983) from Mosul city with a prevalence
of 36.7%, Salman (1987) from Baghdad and Kirkuk cities
with prevalence of 16.6% and 20.2%, respectively, Dauod et
al. (1988) from Baghdad, Kirkuk and Al-Najaf cities with
prevalence of 23.7%, 7.9% and 65.8%, respectively, AlAzzawi (1989) from Baghdad city with a prevalence of
34.2%, Al-Kubaisi (1992) from Baghdad city with a
prevalence of 13.7%, Al-Sudani (1993) from Baghdad city
with a prevalence of 65.1%, Al-Mamori (1994) from
Baghdad city with a prevalence of 64.8%, Abdullah (2007)
from Basrah province with a prevalence of 2%, Al-Obaidi
(2012) from Mosul city with a prevalence of 40%, Hadi and
Faraj (2014) from Baghdad city with a prevalence of 12.9%
and Al-Aredhi (2015) from Al-Diwaniya province with a
prevalence of 25.6%.
In cats, there are three ways by which infection with T. cati
occurs: Consuming infective worm eggs from soil in the
environment (generally through normal grooming), nursing
from a mother cat that was herself infected in late pregnancy
(most kittens are infected by this way) and consuming a prey
animal (usually rodent) that is carrying developing worms
(Pest and parasite.org , 2012).
3.2.3. Physaloptera praeputialis Linstow,
1899
P. praeputialis was recorded from the stomach of the stray
cats of the present study with a prevalence of 41% and a
mean intensity of 5.9 worms/infected cat (Table 1). Sex ratio
was 1: 1.2. Previously, this worm was recorded from stray
cats of Iraq by Al-Saeed (1983) from Mosul city with a
prevalence of 46.7%, Salman (1987) from Baghdad and
Kirkuk cities with prevalence of 39.3% and 34.5%,
respectively, Dauod et al. (1988) from Baghdad, Kirkuk and
Al-Najaf cities with prevalence of 34.2%, 28.9% and 44.7%,
respectively, Abdullah (2007) from Basrah province with a
prevalence of 23% and Al-Obaidi (2012) from Mosul city
with a prevalence of 78%.
Eggs from cat faeces swallowed by an arthropod such as
the German cockroaches Blatella germanica develop to
third-stage infective larvae in their body cavities. Cats fed
larvae from naturally infected lizards (Varanus griseus) and
the long-eared hedgehogs (Hemiechinus aratus) develop

249

infections from these paratenic hosts. Thus, cats are more
likely to be usually infected by the ingestion of these
paratenic hosts than by the ingestion of the arthropod
intermediate host (AAVP, 2014).
3.2.4. Pterygodermatites cahirensis
(Jägerskiöld, 1909) Barus, Petavy,
Deblock et Tenora, 1996
P. cahirensis was recorded from the intestine of stray cats
with a prevalence of 22.8% and mean intensity of 2.9
worms/infected cat (Table 1). Sex ratio was 1: 1.1. This
nematode was previously recorded from stray cats of Iraq
under its synonym Rictularia cahirensis by Al-Saeed (1983)
from Mosul city with a prevalence of 26.7%, Salman (1987)
from Baghdad and Kirkuk cities with prevalence of 7.1% and
36%, respectively, Dauod et al. (1988) from Baghdad,
Kirkuk and Al-Najaf cities with prevalence of 7.9%, 7.9%
and 2.6%, respectively and by Abdullah (2007) from Basrah
province with a prevalence of 58%.
The first intermediate host of P. cahirensis is some
arthropods such as the insect Tachyderma hispida. When
parasite larvae from the intermediate host were fed to a
young cat, eggs appeared in the faeces 38 days later. Larvae
were also found encapsulated in the wall of the intestine and
in the abdominal mesenteries of some lizards. A successful
experimental infection occurred when larvae from these
lizards were given to cats. Larvae recovered from a naturally
infected frog Rana tigrina infected puppies (AAVP, 2014).
The absence of significant differences in the infection of
male and female stray cats with the cestodes and nematodes
of the present investigation is due to the similarity of their
food and feeding habits as well as to their living in the same
habitat. Some other researchers also showed that no
significant differences were noted in the infection of male
and female cats with some intestinal worms (Nichol et al.,
1981; Shaw et al., 1983; Engbaek et al., 1984; O'Lorcain,
1994; Zibaei et al., 2007; Raji et al., 2013). This sort of
similarity is common with most helminths which are
passively acquired with host food (Kennedy, 1975).
Generally, the seasonal variations in the percentage
incidence of infection of stray cats with most worm species
showed no significant differences. This can be attributed to
the availability of the intermediate hosts of such worms
during the whole year. According to Soulsby (1968) and
AAVP (2014), these intermediate hosts include the flea
Ctenocephalides felis for D. caninum and T. cati, house
rodents for H. taeniaeformis, T. cati and T. leonina, dung
beetles and some lizards for D. acanthotetra and Blatta
germanica, Gryllus animilis and Centophilus spp. for P.
praeputialis. However, insignificant increase in some
seasons, especially summer was noticed in the infection with
D. acanthotetra, J. pasqualei, T. cati and P. praeputialis
(Table 1). Such increase might be attributed to the abundance
of intermediate hosts of some helminths, especially the
insects and lizards, in great numbers during spring and
summer especially when taking in consideration the lack of
insect control practices during the years which followed the
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economic embargo imposed against Iraq on August 6, 1990.
Table (1). Seasonal changes in percentage incidence (upper numbers) and mean intensity (lower numbers) of infection of stray cats from Baghdad city with
some cestodes and nematodes.
Parasite species

Winter (64)
1.6
1.0
40.6
15.9
39.1
8.0
46.9
11.2
12.5
1.5
15.6
2.2
28.1
2.6
35.9
3.4
14.1
1.9

D. latum
D. acanthotetra
D. caninum
J. pasqualei
H. taeniaeformis
T. leonina
T. cati
P. praeputialis
P. cahirensis

Spring (63)
0
0
42.9
23.4
39.7
9.4
57.1
12.8
12.7
1.8
15.9
1.6
33.3
2.8
39.7
5.6
25.4
2.8

Summer (66)
0
0
60.6
30.9
48.5
13.2
68.2
17.3
15.2
2.0
21.2
2.1
40.9
3.4
47.0
7.2
28.8
3.5

The calculated sex ratio (males: females) of the four
nematode species of the present investigation showed a clear
trend of high female numbers in comparison with male
numbers. Sex ratio was 1:1.6 in T. cati, 1:1.3 in T. leonina,
1:1.2 in P. praeputialis and 1:1.1 in P. cahirensis. Dubey
(1966) and Engbaek et al. (1984) also detected a sex ratio in
favour of the females of T. cati.
The percentage incidence of infection of big stray cats
with the worm species was higher in comparison with the
small cats, except for the infection with T. cati where small
cats were more infected (Table 2). The high infection in big
cats is due to their ability to catch a wide variety of insects
and lizards which carry the infective stages in comparison
with the small cats which are unable to catch such variety of
intermediate hosts. Similar trend of infection among small
and big cats was demonstrated by other researchers (Oldham,
1965; Dubey, 1966; Niak, 1972; Shaw et al., 1983; Engbaek
et al., 1984; Salman, 1987; Al-Azzawi, 1989; Raji et al.,
2013). Engbaek et al. (1984) attributed the high percentage
of infection of the small cats with T. cati in comparison with
big cats to the direct contact between the kittens and their

Autumn (61)
0
0
59.0
27.5
44.3
13.7
60.7
16.2
11.5
1.6
21.3
1.9
39.3
3.0
41.0
6.7
23.0
2.6

Overall (254)
0.4
1.0
50.8
25.4
42.9
11.3
58.3
14.7
13.0
1.7
18.5
2.0
35.4
3.0
41.0
5.9
22.8
2.9

Probability
P>0.05
P>0.05
P>0.05
P>0.05
P>0.05
P>0.05
P>0.05
P>0.05
P>0.05
P>0.05
P>0.05
P>0.05
P>0.05
P>0.05
P>0.05
P>0.05
P>0.05
P>0.05

mothers which facilitates the easy transmission of the flea C.
felis (the intermediate host of T. cati) from the mothers to the
kittens. The accumulation of infective stages in big cats is
also attributed to the higher infection in comparison with the
small cats (Shaw et al., 1983).
None of the examined stray cats was free of
gastrointestinal parasites. Out of the detected infections in the
present investigation, 18.1% of the examined cats were
infected with one parasite species, 22.5% with two parasite
species, 35.8% with three parasite species and 23.6% with
four and more parasite species. Ismail et al. (1983) and
Salman (1987) showed that the double infection was the
dominant, while in the present study, the triple infections,
followed by both quadruple and double infections were the
dominant. The fact that 81.9% of the infected stray cats were
infected with more than one worm species indicated that
stray cats became obliged to feed on more different insects
and rodents to fulfil their nutritional requirements instead of
their dependence on food remains deposited from houses to
the streets. This is another negative indirect indicator of the
economic embargo on stray cats of Iraq.

Table (2). Percentage incidence and mean intensity of infection of small and big stray cats from Baghdad city with cestodes and nematodes.
Parasite species
D. latum
D. acanthotetra
D. caninum
J. pasqualei
H. taeniaeformis
T. leonina
T. cati
P. praeputialis
P. cahirensis

Small cats (59)

Big cats (195)

All cats (254)

Incidence

Intensity

Incidence

Intensity

Incidence

Intensity

0
39.0
13.6
33.9
0
0
45.8
16.9
3.4

0
4.4
2.6
4.3
0
0
3.0
2.2
2.0

0.5
56.4
51.8
65.6
16.9
24.1
32.3
48.2
28.7

1.0
28.0
11.9
16.3
1.7
2.0
3.0
4.4
2.9

0.4
50.8
42.9
58.3
13.0
18.5
35.4
41.0
22.8

1.0
25.4
11.3
14.7
1.7
2.0
3.0
5.9
2.9

Probability
P>0.05
P>0.01
P>0.01
P>0.01
P>0.01
P>0.01
P>0.01
P>0.01
P>0.05
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4. Conclusions
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Results of inspection of 254 stray cats trapped from
different sectors of Baghdad city, showed the occurrence of
five cestode species (D. latum, D. acanthotetra, D. caninum,
J. pasqualei and H. taeniaeformis) and three nematode
species (T. leonina, T. cati and P. cahirensis) in the intestine
as well as one nematode species (P. praeputialis) from the
stomach. Among these worms, the fish tapeworm D. latum is
reported for the first time from stray cats of Iraq.
Male and female stray cats showed no significant
differences in their infection with these worms. Apart from
D. latum, the infection with the remaining parasite species
showed a noticeable increase during summer, autumn and
spring in comparison with the infection during winter.
The present study also showed that the sex ratio (males:
females) of the four nematode species was in favour of the
females. Such ratio ranged from a minimum value of 1:1.1 in
P. cahirensis to 1:1.6 in T. cati.
Big stray cats showed higher percentage incidence of
infection with the gastrointestinal worms in comparison with
small cats. The one exception was the infection with T. cati
as 45.8% of the small cats were infected in comparison with
32.3% in big cats with the same species. Reasons of high
infection in big cats are attributed to the profound hunting
ability of the adult stray cats to a wide variety of insects and
lizards which carry the infective stages as well as to the
accumulation of these infective stages in their bodies in
comparison with the small cats. On the contrary, the reason
for the high infection of small cats with T. cati in comparison
with big cats is attributed to the direct contact between the
kittens and their mothers which facilitate the easy
transmission of the flea C. felis (the intermediate host of T.
cati) from the mothers to their kittens.
None of the examined stray cats was free of any
gastrointestinal parasite. The infection with double, triple,
quadruple and more infections in the present investigation
constituted 81.9% of the total infected cats. In comparison
with some previous reports which showed that double
infections were the dominant (Ismail et al., 1983; Morsy et
al., 1983; Salman, 1987), the infection with double and more
infection in the present study indicated one of the negative
indirect effects of the economic embargo on cats of Iraq.
Finally, with such number of worms parasitic in the stray
cats together with their percentages and intensities of
infection, rapid and active programs should be taken to
control some of these zoonotic parasites which are either
common or transmissible to humans through direct or
indirect contact with stray cats. What is urgently needed is
performing stray cat and dog campaign to control these
animals, quick removal of garbage from the streets as well as
campaigns for insect and rodent controls. Such measurements
will exert no direct effect on the domestic cats as all the few
numbers of such domestic cats in Baghdad city are never
allowed to be outside the houses of their owners.

[1]

Abdullah, B. H. 2007. Some helminths parasitized on stray
cats Felis catus L. in Basrah and epizootiological and
biological studies on Taenia taeniaeformis Batsch, 1786. Ph.
D. Thesis, Coll. Educ., Univ. Basrah: 174pp (In Arabic).

[2]

Abdullah, S. M. A. 1990. Survey of the parasites of fishes of
Dokan Lake. M. Sc. Thesis, Coll. Sci., Univ. Salahaddin:
115pp (In Arabic).

[3]

Abu-Madi, M. A., Pal, P., Al-Thani, A. and Lewis, J. W. 2008.
Descriptive epidemiology of intestinal helminth parasites from
stray cat populations in Qatar. J. Helminthol., 82: 59-68.

[4]

Al-Aredhi, H. S. 2015. Prevalence of gastrointestinal parasites
in domestic cats (Felis catus) in Al-Diwaniya province/ Iraq.
Int. J. Curr. Microbiol. Appl. Sci., 4(5): 166-171.

[5]

Al-Azzawi, S. S. M. 1989. Biological studies on the cat
ascarid Toxocara cati. M. Sc. Thesis, Coll. Educ. (Ibn AlHaitham), Univ. Baghdad: 100pp (In Arabic).

[6]

Ali, N. M., Abul-Eis, E. S. and Abdul-Ameer, K. N. 1988. On
the occurrence of fish parasites raised in manmade lakes.
Sixth Conf. Europ. Ichthyol., Budapest: 15-19 Aug. 1988: 60.
(Abstract).

[7]

Ali, N. M., Salih, N. E. and Abdul-Ameer, K. N. 1987.
Parasitic fauna of some freshwater fishes from Tigris River,
Baghdad, Iraq. III: Cestoda. J. Biol. Sci. Res., 18(3): 25-33.

[8]

Al-Janabi, B. M. and Rao, B. V. 1983. Check list of helminth
parasites of man and animals in Iraq. Iraqi Med. J., 31: 148-183.

[9]

Al-Kubaisi, A. B. H. 1992. Study of the resistance of infection
of white mice Balb/c to cat ascarids Toxascaris leonina and
Toxocara cati. M. Sc. Thesis, Coll. Sci., Univ. Baghdad: 98pp
(In Arabic).

[10] Al-Mamori, A. L. J. 1994. Biological, chemical and
immunological study on cat ascarids Toxascaris leonina and
Toxocara cati. M. Sc. Thesis, Coll. Educ. (Ibn Al-Haitham),
Univ. Baghdad: 71pp (In Arabic).
[11] Al-Obaidi, Q. T. 2012. Prevalence of internal helminthes in
stray cats (Felis catus) in Mosul, Iraq. J. Anim. Vet. Adv.,
11(15): 2732-2736.
[12] Al-Saeed, W. M. 1983. Studies on parasites of public health
importance from cats in Mosul. M. Sc. Thesis, Coll. Med.,
Univ. Mosul: 110pp
[13] Al-Sudani, N. M. L. 1993. Preliminary study of the migration
and histopathogenicity of larvae of cats ascarids Toxocara cati
and Toxascaris leonina in the white mice Balb/ c. M. Sc.
Thesis, Coll. Educ. (Ibn Al-Haitham), Univ. Baghdad: 62pp
(In Arabic).
[14] A. A. V. P. 2014. American Association of Veterinary
Parasitologists. www.aavp.org (Posted 16 June 2014).
[15] Arbabi, M. and Hooshyar, H. 2009. Gastrointestinal parasites
of stray cats in Kashan, Iran. Trop. Biomed., 26(1): 16-22.
[16] Babero, B. B. and Al-Dabagh, M. A. 1963. The zoonosis of
animal parasites in Iraq. XII: The dog as a reservoir for human
cestode infections. J. Fac. Med., Baghdad, (New Series), 5(4):
149-158.

252

Abdul-Razzak Labi Al-Rubaie et al.: Survey of Some Gastrointestinal Cestodes and Nematodes from
Stray Cats at Baghdad City, Iraq

[17] Bayer 1992. Handbook for farmers stock diseases. Vet. Dept.,
Bayer Leverkusen: 296pp
[18] Calvete, C., Lucientes, J., Castillo, J. A., Estrada, R., Grasia,
M. J., Peribáñez, M. A. and Ferrer, M. 1997. Gastrointestinal
helminth parasites in stray cats from the mid-Ebro Valley,
Spain. Vet. Parasitol., 75: 235-240.
[19] Dauod, I. S., Al-Tae, A. R. A. and Salman, Y. J. 1988.
Prevalence of gastrointestinal helminths in cats from Iraq. J.
Biol. Sci. Res., 19(2): 363-368.
[20] Dubey, J. P. 1966. Toxocara cati and other intestinal parasites
of cats. Vet. Rec., 79(18): 506-508.
[21] Engbaek, K., Madsen, H. and Larsen, S. O. 1984. A survey of
helminths in stray cats from Copenhagen with ecological
aspects. Zeit. Parasitenkunde, 70(1): 87-94.
[22] EOL 2015. Encyclopedia of Life on-line
http//www.eol.org. (Accessed August 2015).

database,

[23] Gibbons, L. M. 2010. Keys to the nematode parasites of
vertebrates: Supplementary volume. CAB Int., Wallingford,
416pp
[24] Global Cestode Database 2015. A survey of the tapeworms
(Cestoda: Platyhelminthes) from vertebrate bowels of the
earth. http://tapewormdb.uconn.edu (Accessed August 2015).
[25] Hadi, A. M. and Faraj, A. A. 2014. Role of domestic cats Felis
catus as reservoir hosts of internal parasites and protozoa in
Baghdad. Bull. Iraq Nat. Hist. Mus., 13(1): 89-94.
[26] Herzog, P. H. 1969. Untersuchungen über die parasiten der
süßwasserfische des Irak. Arch. Fischereiwiss., 20(2/3): 132147.
[27] Hill, A. B. 1979. A short textbook of medical statistics, 10th
ed. Hodder and Stoughton, London: 325pp
[28] Ismail, N. S., Abdel-Hafez, S. K. and Toor, M. A. 1983.
Prevalence of gastrointestinal helminths in cats from northern
Jordan. Pak. Vet. J., 3(3): 129-132.
[29] Jamshidi, S. H., Meshgi, B. and Toghani, M. 2002. A study of
helminthic infection of gastrointestinal tract in stray cats at
urban area in Isfahan. J. Fac. Vet. Med., Univ. Tehran, 57(2):
25-27.
[30] Kennedy, C. R. 1975. Ecological animal parasitology.
Blackwell. Sci. Publ., Oxford: 163pp
[31] Khademvatan, S., Abdizadeh, R., Rahim, F., Hashemitabar,
M., Ghasemi, M. and Tavalla, M. 2014. Stray cats
gastrointestinal parasites and its association with public health
in Ahvaz City, south western of Iran. Jundishapur J.
Microbiol., 7(8): e11079. DOI: 10.5812/jjm.11079.

117(4): 251-262.
[35] Morsy, T. A., Michael, S. A. and El-Disi, A. M. 1980. Cats as
reservoir hosts of human parasites in Amman, Jordan. J.
Egypt. Soc. Parasitol., 10(1): 5-8.
[36] Niak, A. 1972. The prevalence of Toxocara cati and other
parasites in Liverpool cats. Vet. Rec., 91: 534-539.
[37] Nichol, S., Ball, S. J. and Snow, K. R. 1981. Prevalence of
intestinal parasites in feral cats in some urban areas in
England. Vet. Parasitol., 9: 107-110.
[38] Nihad, W., Al-Khalidi, T. I. and Al-Alousi, S. A. H. 1988.
Internal and external parasites in cats in Mosul, Iraq. Vet.
Parasitol., 2: 137-138.
[39] Oldham, J. N. 1965. Observation on the incidence of Toxocara
and Toxascaris in dogs and cats in London area. J.
Helminthol., 39(2/3): 251-256.
[40] O'Lorcain, P. 1994. Epidemiology of Toxocara spp. in stray
dogs and cats in Dublin, Ireland. J. Helminthol., 68(4): 331336.
[41] PESI 2015. Pan-European Species dictionaries Infrastructure.
http://www.eu-nomen. eu/portal/taxon.php. (Accessed August
2015).
[42] Pest and parasites.org 2012. www.pestandparasites.org/catowners/index.html (Page last updated 1/9/2012).
[43] Raji, A. A., Magaji, A. A., Bello, M. B., Lawal, M. D.,
Mamuda, A. and Yahaya, M. S. 2013. Prevalence of
gastrointestinal parasites of stray cats: A case study of two
hospitals in Sokoto Metropolis, Sokoto, Nigeria. J. Bacteriol.
Parasitol., 4: 175. doi:10.4172/2155-9597.1000175.
[44] Rep, B. H. 1975. Intestinal helminths in dogs and cats on the
Antillean Islands Aruba, Curacao and Bonaire. Trop. Geogr.
Med., 27: 317-323.
[45] Roberts, L. S. and Janovy, J., Jr. 1996. Gerald D. Schmidt and
Larry S. Roberts’ foundations of parasitology, 5th ed., Wm. C.
Brown Publisher, Dubuque, 659pp
[46] Salman, Y. J. 1987. Survey of parasitic worms in the gut of
cats in cities at Baghdad and Kirkuk with a biological study of
the worm Toxocara cati (Schrank, 1788). M. Sc. Thesis, Coll.
Sci., Univ. Baghdad: 100pp (In Arabic).
[47] Sharif, M., Daryani, A., Nasrolahei, M. and Ziapour, S. P.
2009. A survey of gastrointestinal helminthes in stray cats in
northern Iran. Comp. Clin. Pathol., 19(3): 257-61.
[48] Shaw, J., Dunsmora, J. and Jakob-Hoff, R. 1983. Prevalence
of some gastrointestinal parasites in cats in the Perth area.
Aust. Vet. J., 60(6): 151-152.

[32] Labarthe, N., Serrao, M. L., Ferreira, A. M., Almeida, N. K.
and Guerrero, J. 2004. A survey of gastrointestinal helminths
in cats of the metropolitan region of Rio de Janeiro, Brazil.
Vet. Parasitol., 123: 133-139.

[49] Soulsby, E. J. L. 1968. Helminths, arthropods and protozoa of
domesticated animals, 6th ed. Mӧnnig's veterinary
helminthology and entomology, Bailliere, Tindall and Cassell,
London: 824pp

[33] Margolis, L., Esch, G. W., Holmes, J. C., Kuris, A. M. and
Schad, G. A. 1982. The use of ecological terms in parasitology
(Report of an ad hoc committee of the American Society of
Parasitologists). J. Parasitol., 68(1): 131-133.

[50] Taylor, M. A., Coop, R. L. and Wall, R. L. 2007. Veterinary
Parasitology, 3rd ed., Blackwell Publishing, Oxford: 874pp

[34] McGlade, T. R., Robertson, I. D., Elliot, A. D., Read, C. and
Thompson, R. C. A. 2003. Gastrointestinal parasites of
domestic cats in Perth, Western Australia. Vet. Parasitol.,

[51] Wiseman, R. A. and Lovel, T. W. I. 1969. Human infection
with adult Toxocara cati. Brit. Med. J., 3: 454-455.
[52] WoRMS 2015. World Register of Marine Species at
http://www.marinespecies.org. (Accessed August 2015).

American Journal of Biology and Life Sciences 2015; 3(6): 246-253

[53] Yamaguti, S. 1959. Systema helminthum, vol. II: The
cestodes of vertebrates. Intersci. Publ. Inc. Ltd., New York:
869pp
[54] Yamaguti, S. 1961. Systema helminthum, vol. III: The
nematodes of vertebrates, part I. Intersci. Publ. Inc. Ltd., New
York: 679pp

253

[55] Zibaei, M., Sadijadi, S. M. and Srkari, B. 2007. Prevalence of
Toxocara cati and other intestinal helminths in stray cats in
Shiraz, Iran. Trop. Biomed., 24: 39-43.

