Iran J Parasitol: Vol. 16, No. 3, Jul-Sep 2021, pp.418-425

Tehran University of Medical
Sciences Publication

http://tums.ac.ir

Iran J Parasitol

Open access Journal at

http://ijpa.tums.ac.ir http://isp.tums.ac.ir

Original Article

Gastrointestinal Helminthic Parasites of Stray Cats (Felis catus)

in Northwest Iran

*Enayat Darabi 1 Eshrat Beigom Kia 12 Mehdi Mohebali 2, Iraj Mobedi 1
Farzaneh Zahabiun !, Zabiholla Zarei 3, Mahya Khodabakhsh 4, Khadijeh Khanaliha !

1. Department of Medical Parasitology and Mycology, School of Public Health, Tebran University of Medical Sciences,

Tehran, Iran

2. Center for Research of Endemic Parasites of Iran (CREPI), Tebran University of Medical Sciences, Tebran, Iran
3. Meshkin-Shabr Station, School of Public Health, Tebran University of Medical Sciences, Tehran, Iran
4. Department of Clinical Sciences, Faculty of V eterinary Medicine, University of Tebran, Tehran, Iran

Received 20 Mar 2021
Accepted 06 Jun 2021

Keywords:
Gastrointestinal hel-
minths;

Toxocara mrystax;
Stray cats;
Z.oonotic;

Iran

*Cotrrespondence
Email: Enayatdara-
bi@gmail.com

418

Abstract

Background: Stray cats are considered an important source of various human
and animal diseases, particularly diseases of parasitic helminths. We aimed to in-
vestigate the distribution of zoonotic species of gastrointestinal helminths in stray
cats in Meshkin-Shahr district in Ardabil Province in the northwest of Iran.
Methods: The gastrointestinal tract of 104 stray cats from villages of Meshkin-
Shahr district were provided during 2014-2015. Each gastrointestinal tract was
cut into distinct sections, including esophagus, stomach, small intestine, and large
intestine, and each section was examined separately for detection of helminths.
Helminths were collected and then identified at the species level after clearing
and staining.

Results: Overall, 88 out of 104 cats (84.6%) wete found to be infected with at
least one gastrointestinal helminth. The rate of infection for each species was as
tollows: Toxocara mystax (syn. cati) (49%), Taenia taeniaeformis (44.2%), Joyexiella
pasqualei (32.7%), Dipylidinm caninum (23.1%), Rictularia cabirensis (4.8%), and Phy-
saloptera praeputialis (4.8%). Among these parasites, only Ph. praeputialis was col-
lected from the stomach, all other helminths were collected from the small intes-
tine.

Conclusion: The results demonstrate a high infection rate of stray cats with zo-
onotic helminths. The presence of zoonotic species in stray cats, particularly T.
mystax, has public health importance.
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Introduction

ats can facilitate the transmission of
helminth parasites to other hosts
through the discharge of eggs into
public environments (1), they act as
carriers, reservoirs, and definitive hosts for
many zoonotic intestinal parasites (2). The
increasing number of free-roaming cats in are-
as of human settlements increases the risk of
soil, food, and water contamination by the
eggs of the parasites, and this in turn, increas-
es the risk of parasitic infections in humans,
and other animals. Different population
groups, including farmers, gardeners, and
children who have frequent exposure to mate-
rials contaminated with cat feces are consid-
ered as high-risk groups for many species of
parasitic helminths (3). Parasites are one of the
most common gastrointestinal diseases in
domestic cats.

Stray cats act as a potential reservoir of hel-
minth parasites, particularly in rural areas (2).
Some of these parasites transmitted by free-
roaming cats are of zoonotic importance, and
they are responsible for several diseases, in-
cluding toxocariasis (4). Many species of ces-
todes, nematodes, and acanthocephalans have
been reported from the intestine of stray cats
in different countries. Some of these parasites
were identified as zoonotic, infecting both
humans and animals.

Among zoonotic nematodes, Toxocara mystax
(syn. cati) is considered the most common
intestinal helminths found in the gastrointesti-
nal tract of cats (1). The growing population
of cats in urban areas and their free roaming
to find food have increased human contact
with these animals. This has also led to an in-
creased rate of contamination of environmen-
tal sources, as well as the risk of transmission
of zoonotic parasites (5). Due to the close as-
sociation between cats and humans and the
increased risk of transmission of zoonotic dis-
eases, investigating the distribution of intesti-
nal parasites in cats in each geographical area
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would be of valuable public health importance.
Several epidemiological surveillance studies in
Iran have reported that feral/stray and domes-
tic cats are hosts of various parasites (3,6-9).

However, no similar study has been undertak-
en in Meshkin-Shahr in Ardabil Province in
the northwestern part of Iran. Therefore, we
aimed to determine the distribution of zoono-
tic gastrointestinal helminths in stray cats.

Materials and Methods

Study area

Meshkin-Shahr district is located in the
northern part of Ardabil Province (Fig. 1) with
an elevation of 1490 m above sea level (Coor-
dinates: 38°23'56"N 47°40'55"E). The district
is mountainous with moderate climate. Forty-
two percent of the population in this region
settle in urban areas, whereas the remaining
58% are considered as rural and nomadic
populations.

Sampling

In this cross-sectional study, the gastrointes-
tinal tracts of 104 stray cats were examined for
infection with helminth parasites. The cats
were collected from different villages in the
study area from July 2014 to May 2015, and
their potential infection with feline Dirofilaria
was investigated (10). The alimentary tracts of
the cats were preserved in 70% ethanol alco-
hol and provided for the current study. The
sex and age (two age groups < 2.5 years old
and > 2.5 years) data of each cat were record-
ed. The process of the removal of the hel-
minths and their identification were per-
formed in the Helminthology Laboratory,
Department of Medical Parasitology and My-
cology, School of Public Health, Tehran Uni-
versity of Medical Sciences, Iran.

The study was approved by the Ethics
Committee of the Tehran University of Medi-
cal Sciences, Iran with the ethical code No:
IR-TUMS-VCR-REC-25287.
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Fig. 1: The study area; A: Map of Iran; B: Ardabil Province; C: Meshkin-Shahr

Helminths identification

The gastrointestinal tract of each cat was
washed and then cut into distinct sections,
including esophagus, stomach, small intestine,
and large intestine. Each organ was separately
examined for the presence of helminths, both
in the contents of the gut and in scraping of
the mucosa. Screening of the contents were
carried out under a stereomicroscope. After
removal and water washing of the helminths,
they were processed for morphological de-
scription.

The collected nematodes were temporarily
cleared and mounted in lacto phenol. Tape-
worms were mounted and stained with alum-
carmine (11). Using an optical microscope, all
helminths were identified at the species level
according to valid identification keys (12,13).

Data analysis

SPSS software version 18 (Chicago, IL,
USA) was used to determine the significant
relationship between rate of helminthic infec-
tion and sex and age groups of the cats. P val-
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ue <0.05 was considered statistically signifi-

cant, with a confidence interval of 95%.

Results

The present study included 48 male and 56
female cats, which were examined for gastro-
intestinal helminths. In total, 88 cats out of
the 104 cats (84.6%) were infected with at
least one helminth. The rates of infection in
the male and female cats were 85.4% (41 cats)
and 83.9% (47 cats), respectively. There was
no statistically significant correlation between
sex of the cats and the rate of gastrointestinal

helminth infection.

The rate of infection in the cats < 2.5 years
old (n = 44) was 88.6% (39 cats), whereas the
rate was 81.7% (49 cats) in the cats > 2.5 years
old (n = 60). No significant association was
found between the age of the cats and infec-

tion rate.

In the present study, six species of intestinal
helminths were identified in the stray cats:
three species belonged to nematodes, includ-
ing T. mystax, Rictularia cahirensis, and Physalop-
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tera praeputialis, and the other three species be-
longed to Cestoda, including Taenia taeniaeform-
is, Joyexiella pasqualei, and Dipylidium caninum.
Among these helminths, only P. praeputialis
was collected from the stomach, all the other
species were collected from the small intestine.

The distribution of each species of the gas-
trointestinal helminths are illustrated in Table
1, based on the sex and age groups of the cats.
The most frequent species were 1. mystax
(49%), followed by T. taeniaeformis (44.2%) and
. pasqualei (32.7%).

Table 1: Gastrointestinal helminths of stray cats, according to their sex and age, in Meshkin-Shahr, Ardabil
Province, and Northwest Iran during 2014-2015

Male cats (n = 48) Female cats (n = 56) Total
N(%)
Age group <25 >25years = 2.5 years > 2.5 years
Helminth species years N(%o) N(%o) N(%o)
N(%o)
o Toxocara mystax 11 (44) 12 (52.2) 17 (47.2) 11 (55) 51 (49)
§ R Rictularia cabirensis 2(8) 1(4.3) 1(2.8) 15 5(4.8)
S Physalopterapraeputialis 1(4) 1(4.3) 1(2.8) 2 (10) 5(4.8)
v Laeniataeniaeformis 9 (306) 14 (60.9) 17 (47.2) 6 (30) 46 (44.2)
83 Joyexiellapasqualei 3 (12) 11 (47.8) 10 (27.8) 10 (50) 34 (32.7)
O £ Dipylidinmeaninum 9 (306) 5(21.7) 8 (22.2) 2 (10) 24 (23.1)

The range and mean worm burden in the
cats are presented in Table 2, according to the
sex and age groups of the cats. As shown in
the Table 2, the worm burden of T. mystax
ranged from 1-19 (average of 4.3) in male cats
and 1-18 (average of 4.8) in female cats. The
values of the mean burden of T. faeniaeformis, ].
pasqualer, and D. caninum were found to be

higher in female cats than that of males. Based
on age group of the cats, the values of the
mean worm burden of T. mystax and J. pasquale
were higher in the age group < 2.5 years,
whereas T. faeniaeformis and D. caninum had the
higher worm burden in the age group > 2.5
years old.

Table 2: The range and mean worm burden for the different species of gasterointestinal helminths found in
104 stray cats in Meshkin-shahr, Ardabil province, northwest of Iran

Sex of cats Age of cats
Males Females <2.5 years > 2.5 years
Worm burden N =48 N =56 N =44 N =60

Helminth species Range Mean Range Mean Range Mean Range Mean

° T. mystax 1-19 4.3 1-18 4.8 1-18 4.9 1-19 3.9

§T R cabirensis 3 17 2 2 13 2 12 15

4% ep praeputialis 1-3 1.5 2-10 6.7 3-10 7 1 15

- T. taeniacformis 1-7 2.3 1-12 3.4 1-6 2.3 1-12 3.6

89 ] pasqualei 1-12 6.1 2-17 8.4 5-17 8.8 1-13 6.6

C D caninum 1-13 6.1 1-14 7.3 1-13 6.1 2-14 7.9

Available at: http://ijpa.tums.ac.ir

421


http://ijpa.tums.ac.ir/

Iran J Parasitol: Vol. 16, No. 3, Jul-Sep 2021, pp.418-425

Discussion

Helminth parasitic zoonosis, particularly due
to T. mystax infection, is of great public health
importance. The present study investigated
the infection of cats with gastrointestinal hel-
minth parasites. The overall prevalence in the
study area was 84.6%. This result of high in-
fection rate is similar to that of other studies
conducted in some regions of Iran, such as
Mashhad (88.46%) (7), Ahvaz (86.4%) (3), and
north of Iran (90%) (9). The infection rate of
cats with helminth species was reported to be
89.7% in Spain (14), and 89.6% in Brazil (15).
In our study area, the prevalence of gastroin-
testinal worms was slightly higher in male
(85.4%) compared with female cats (83.9%);
however, the difference was not significant. A
similar finding has also been reported in a
previous study (10).

Based on the results presented herein, no
significant correlation was found between age
group of cats and infection rate. It is worth
mentioning that comparison of the diversity
and frequency of the gastrointestinal hel-
minths in one study with other studies is diffi-
cult due to the differences in laboratory meth-
ods, geographical conditions, and the usage of
anthelmintic. Geographic variation in relative
parasite abundance might be associated with
many factors such as climatic differences,
landscape, relative abundance of alternate host
species, and the demographic of sample popu-
lation (17).

In the present study, T. mystax (49%) was
found to be the most predominant species of
gastrointestinal helminths, whereas R. cabirensis
(4.8%) and P. Praeputialis (4.8%) were the least
frequent species. There are also reports of the
presence of T. mystax infection in stray cats in
some other areas of Iran (3,8,18,19).
Khademvatan et al. reported that 45% of stray
cats were infected with T. mystax in Ahvaz in
the South Western part of Iran (3). Another
study conducted in the north of Iran (Sari)
reported a prevalence of 44% for T. mystax in
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stray cats (19). However, low infection rate of
T. mystax has been reported in some areas of
Iran such as Kashan (13.3%) (18) and Zanjan
(8%) (8). Additionally, a study reported a
prevalence of 62.5% for T. mystax in cats in
Turkey (20), and an infection rate of 48.2% in
adult cats was reported from Estonia, (21).
The wide distribution of ascarids (i.e., T. mys-
tax) is likely to be associated with their ecology
and biology, such as lactogenic transmission
and egg resistance, resulting in an increase in
the transmission of this nematode among ap-
propriate hosts (22). Paratenic hosts are con-
sidered to play a key role in the distribution of
ascarids. Moreover, a higher infection rate of
T. mystax can be associated with appropriate
environmental conditions, such as optimal
temperature and higher humidity (8,23). On
the other hand, Toxocara eggs are strongly re-
sistant to various environmental conditions
and can persist for many years. Children are
the most exposed population to toxocariasis
due to poor hygiene conditions and geophagia,
as well as onychophagia (5). Soil contamina-
tion with Toxocara spp. eggs accounted 5.8%-
03.3% in some parts of Iran (Ahvaz, Shiraz,
Esfahan), indicating a high risk of infection in
children (3,6,24).

The burden of T. mystax in female cats in the
present study ranged from 1-18 helminths per
cat, with a mean burden of 4.8 worms. In ad-
dition, the burden of T. mystax in male cats
ranged from 1-19 helminths per cat, with a
mean burden of 4.3 worms. The mean intensi-
ty of T. mystax reported in some parts of Iran
by previous studies ranged from 3 worms per
cat in the north of Iran (9) to 6.52-10.25 in
Shiraz in the southern part of Iran (25,20).
The distribution of T. mystax eggs in the envi-
ronment should be taken into consideration as
soil contamination has great importance in the
transmission of infection to human and par-
atenic hosts (25).

T. taeniaeformis was the second most preva-
lent helminth identified in the present study.
This species was collected from cats harboring
mixed infections with other gastrointestinal
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helminths, including D. caninum, Ph. praeputialis,
J. pasqualer, and R. cabirensis. Therefore, cats
may play an important role as a reservoir of
these infections. The prevalence rate of T. fae-
niaeformis in our study was 44.2%. There are
controversial reports on the prevalence of this
species in different geographical areas, per-
haps because of the existence of intermediate
hosts and the effects of environmental and
bioclimatic factors. The prevalence rate of T.
taeniaeformis in the present study was found to
be higher than that recorded in some regions
of Iran, including Shiraz (12.3%) and Mashhad
(9.6%) (6,7). In contrast, its prevalence was
found to be higher in Azerbaijan (60%) in
comparison with other infection rates report-
ed in the country (27). Studies in other coun-
tries have also reported a low prevalence of T.
taeniaeformis among cats, including the Nether-
lands (3%) (28), Nigeria (9.6%) (29), Belgium
(20%) (30), and Germany (22%) (31).

Based on our data presented herein, 23.1%
of cats were infected with D. caninum. The
prevalence rate of this species was 49.5% in
Shiraz (6), 46% in Mashhad (7), 18.5% in Ilam
(32), and 28% in Sari (19). The presence of D.
caninum 1in cats suggests the ingestion of an
infected flea or louse harboring infective cysti-
cercoid. Regarding the zoonotic potential of
this intestinal helminth, the high prevalence of
D. caninum can encounter people with risks of
infection.

In the present study, 32.7% of the cats were
infected with J. pasqualei. The prevalence rates
of this species in cats reported from Shiraz, in
the southern part of Iran (34.3%) (24) and
Ahvaz, in the southwest of Iran (6%) (3). In
other parts of the world, the prevalence of
Joyexiella infection has been reported to be
50% in Turkey (20) and 55.2% in Spain (14).
The prevalence rate of this species was lower
in our study as compared to these two studies
conducted in Turkey and Spain. Little infor-
mation is known on the biological cycle of ].
pasqualer. However, the relative prevalence may
be associated with the key role of paratenic or
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intermediate hosts such as rodents (14). P.
praeputialis had a lower rate of infection (4.8%)
in the present study in comparison with a
study conducted in Shiraz, which reported a
prevalence of 44.6% for Physaloptera sp. (6)
However, 10% of cats were infected with P.
Praeputialis (3).

The rate of R. cabirensis infection in cats was
4.8%, however, another study reported a
prevalence of 52.2% for Rictularia in stray cats
from Kashan (18).

Conclusion

Some of the parasites found in the present
study, particulatly T. mystax, are of great public
health importance. This species is responsible
for different zoonotic diseases such as visceral
larva migrans and ocular larva migrans. There-
fore, it seems necessary to develop appropri-
ate strategies for preventing and improving
the control of parasitic infections of cats in
the study area. Further investigations are also
required to evaluate the occurrence of feline
helminth parasites in other parts of the coun-
try and to clarify the epidemiology of the zo-
onotic parasites.
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