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Abstract:
In this study, a total of 50 stray dogs of different ages and sexes were captured from

different areas of Ismailia City and examined for ectoparasites. The detected
ectoparasites were six species of arthropods (one tick, three fleas, one louse, and one
dipteran fly species). All the examined dogs were infested with at least one species of
ectoparasites. The most prevalent ectoparasite was Ctenocephalides canis flea (100%),
followed by Rhipicephalus sanguineus tick (60%), chewing lice (Heterodoxus spiniger)
(46%), Ctenocephalides felis flea (44%), Hippobosca longipennis fly (16%)
Echidnophaga gallinacea flea which was detected in 4% of examined dogs. Mixed
ectoparasitic infestation with two or more ectoparasites was higher (84%) than single

and

infestation (16%), with the most common combination (fleas and ticks) reaching 28%.
The prevalence of Heterodoxus spiniger was significantly higher (p<0.01) in young dogs
than adult ones, while Hippobosca longipennis prevalence was significantly higher
(p<0.05) in adult dogs than young ones. There was no significant difference (p>0.05) in
ectoparasite prevalence in relation to sexes. In conclusion, stray dogs in Ismailia City carry
many ectoparasites that can be transmitted to companion dogs and act as vectors of
many diseases affecting dogs and humans.
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INTRODUCTION

Ectoparasites are a common and important cause of skin
diseases in dogs. These parasites can transmit various

The present study aimed to determine the prevalence of
ectoparasites of stray dogs in Ismailia City in relationto
the age and sex of dogs.

diseases and can cause hypersensitivity disorders in

animals. Ectoparasites may also cause life-threatening
anaemia inyoung and debilitated animals (Araujo et al.,
1998). Some dog ectoparasites, such as fleas, can infest
humans andlead to dermatitis and transmit vector-borne
diseases (Scott et al., 2001). Ticks, after mosquitoes, are
the second most important arthropodsthat may transmit

MaTERIALS AND METHODS

In this study, 50 stray dogs (23 male and 27 female) were
captured within the boundaries of Ismailia City and
examined for the presence of ectoparasites. The sex and
age were recorded for each dog. The dogs under one year
were classified as young (n=20), and those over one year

pathogens like viruses, bacteria including rickettsia, were considered adults (n=30). The skin was palpatedand
protozoa (Babesiosis) and filarial nematodes visually inspected for ectoparasites. All ticks were carefully
(Onchocerciasis) to other animals and humans removed to ensure that the mouthparts remained intact.

(Mosallanejad et al., 2011). Fleas are moderately specific,
and the species Ctenocephalides canis, Ctenocephalides
felis, Pulex irritans and Echidnophaga gallinacea (from
poultry) are usually described in dogs (Alcaino et al.,
2002). Different tick species infest dogs depending on the
geographical area; however, one of the most widely
distributed is Rhipicephalus sanguineus (Dantas-Torres,
2008). Dogs can be infested by lice, including the chewing
lice, Heterodoxus spiniger and Trichodectes canis, and the
sucking louse Linognathus setosus (Gonzalez et al.,2004).

Lice were detected either by visual examination or by hair
brushing. Fleas were collected by putting the animal in
closed plastic bag after spraying with insecticide.
Hippobosca flies were collected using forcipes. All
and ticks)

transferred to a tube containing 70 % ethanol for later

ectoparasites (i.e., fleas, lice, flies, were
identification. Deep ear swab specimens were obtained
from both ears of all dogs. Deep and superficial skin
scrapings were performed with mineral oil in suspected

mite infections. The preserved specimens were washed to
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remove any adherent host tissue and were then placed
inseparate sealed glass vials. The blood contents of ticks
were evacuated using a syringe needle ventrally. The
samples were put in Sodium hydroxide 10% to dissolve the
chitinous undesirable materials for clearing during the
microscopical examination. The specimens were washed
several times with water, dehydrated with serial dilutions
of alcohols (70, 80, 90, 95, and 100), and then cleared
using xylene for 15-30 minutes. The samples were
mounted on the glass slides using canada balsam, covered
by a coverslip, left to dry, and examined under the light
microscope (Hassan et al., 1958). Skin scrapings and ear
swabs were placed in 10% potassium hydroxide and gently
heated in a water bath to dissolve scales, crusts and hair or
aural material. After that, the material was centrifuged,
and the sediment was microscopically examined at X 40
for mites (Estrada-Pena and Venzal, 2007).

All arthropods were identified microscopically according to
the diagnostic keys of Estrada-Pena and Venzal (2007) and
Dantas-Torres and Otranto (2014). Chi-square test was
used for the analysis of the categorical data, according to
Snedecor and Cochran (1991), to determine significant
association for age and sex and the prevalence of
ectoparasites. Differences were considered significant at
(p £0.05).

RESULTS

In the current study, the examined 50 stray dogs of
different ages and sexes were infested with six
ectoparasite species. The detected ectoparasites were one
tick, three fleas, one louse, and one dipteran fly species.

1. The Prevalence of ectoparasites:

As shown in table (1), all the examined stray dogs were
infested (100%) with at least one species of ectoparasites.
The most prevalent ectoparasite was Ctenocephalides
canis fleas (100%), followed by Rhipicephalus sanguineus
tick (60%) mostly on ears, abdomen, and around external
genitalia, chewing lice (Heterodoxus spiniger) (46%),
Ctenocephalides felis fleas (44%), Hippobosca longipennis

fly(16%), and Echidnophaga gallinacea flea (4%).

2. The frequency of single and mixed ectoparasitic
infestation:

Mixed ectoparasitic infestation with two or more
ectoparasites was higher (84%) than single infestation
(fleas only) (16%). The most common combination was
fleas and ticks (28%), followed by fleas, ticks, and lice

(22%) (Table 2).

116

Table 1: Prevalence of ectoparasites in stray dogs in
Ismailia City

Ectoparasite Species No. of infested/ Prevalence
no. of examined %
Rhipicephalus sanguineus 30/50 60
Ctenocephalides canis 50/50 100
Ctenocephalides felis 22/50 44
Echidnophaga gallinacean 2/50 4
Heterodoxus spiniger 23/50 46
Hippobosca longipennis 8/50 16
Total Prevalence 50/50 100

Table 2: The frequency of single and mixed ectoparasitic
infestation in stray dogs in Ismailia City

Ectoparasites No. of infested/no. %

of examined

Single infestation (fleas only) 8/50 16
Mixed infestation 42/50 84
Fleas and ticks 14/50 28
Fleas and lice 9/50 18
Fleas, ticks and lice 11/50 22
Fleas, ticks and Hippobosca 5/50 10
longipennis fly

Fleas, lice and Hippobosca 3/50 6

longipennis fly

3. The prevalence of different ectoparasites in relation to
the age and sex:

As shown in tables 3 & 4, Ctenocephalides canis was
recovered from all young, adult, male and female dogs.
There was no significant difference (p > 0.05) in the
prevalence of Rhipicephalus sanguineus, C. felis and
Echidnophaga gallinacea in relation to age. There was a
highly significant difference at (p < 0.01) in the prevalence
of Heterodoxus spiniger between young and adult dogs.
Hippobosca longipennis was significantly higher (p < 0.05)
in adult dogs (26.7%) than young (0.0%) by using the Chi-
square test. Moreover, there was no significant difference
in the prevalence of all detected ectoparasites in relation
to sex.

DISCUSSION

Here, all dogs had at least one species of ectoparasites
(total prevalence 100%). This result agreed with that of
Gonzalez et al. (2004) (100%)in Argentina and Kumsa &
Mekonnen (2011) (99.5%) in Southern Ethiopia. However,
total ectoparasites prevalence in this study was higher
than that reported by Chee et al. (2008) (45.6%) in the
Republic of Korea, Dantas-Torres et al. (2009) (70.7%) in
North-eastern Brazil, and Costa et al. (2013) (63%) in
North-eastern Brazil. The only detected tick species
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Table 3: The prevalence of different ectoparasites in relation to age

Ectoparasites Age No. of infested/ no. of examined Prevalence (%) X2 p-value
Rhipicephalus sanguineus Young 10/20 50.0 0.78 0.38
Adult 20/30 66.7
Ctenocephalides canis Young 20/20 100.0 NA NA
Adult 30/30 100.0
Ctenocephalides felis Young 8/20 40.0 2.47 0.12
Adult 14/30 46.7
Echidnophaga gallinacea Young 0/20 0.0 0.195 0.66
Adult 2/30 6.7
Heterodoxus spiniger Young 19/20 95.0 29.02 0.00""
Adult 4/30 13.3
Hippobosca longipennis Young 0/20 0.0 4.52 0.03"
Adult 8/30 26.7
* Significant difference p £0.05, ** highly significant difference p < 0.01, NA: not applicable
Table 4: The prevalence of different ectoparasites in relation to sex
Ectoparasites Sex No. of infested/ no. of examined  Prevalence (%) X2 p-value
Rhipicephalus sanguineus Male 10/23 435 3.65 0.06
Female 20/27 74.1
Ctenocephalides canis Male 23/23 100.0 NA NA
Female 27/27 100.0
Ctenocephalides felis Male 10/23 43.5 0.05 0.83
Female 12/27 44.4
Echidnophaga gallinacea Male 2/23 8.7 0.71 0.40
Female 0/27 0.0
Heterodoxus spiniger Male 9/23 39.1 0.38 0.54
Female 14/27 51.9
Hippobosca longipennis Male 3/23 13.0 0.02 0.89
Female 5/27 18.5

NA: not applicable

was Rhipicephalus sanguineus with a total prevalence of
60%. This result was nearly similar to El-Gayar (2005)
(66.7%) inIsmailia City. A lower prevalence was recorded
by Bahrami & Delpisheh (2010) (27.5%) in Iran, Troyo et
al. (2012) (18%) in Costa Rica and Dumitrache et al.
(2014) (0.2%) in Romania. On the contrary, a higher
prevalence was reported by Gonzdlez et al. (2004) (73%)
in Argentina, Klimpel et al. (2010) (100%) and Heukelbach
et al. (2012) (89.7%) in Brazil. Rhipicephalus sanguineus
was probably anative tick of Africa (Soulsby, 1982), with
the most widespread distribution among all tick species
infesting dogs (Walker et al., 2000). Adults of this three-
host tick feed almost exclusively on dogs. However, all
development stages can be occasionally found on other
wild (e.g. rodents) and domesticated mammalian hosts,
2008). The total
prevalence of flea infestation was 100%. This result was
higher than that of Gonzdlez et al. (2004) (15.7%) in
Argentina, El-Gayar (2005) (53.3%) in Ismailia City, Rinaldi
et al. (2007) (17.9%) in Italy, and Jamshidi et al. (2012)
(29.4%) in Iran.

including humans (Dantas-Torres,
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The prevalence of Ctenocephalides canis flea was 100% of
examined dogs during this study. This result was higher
than reports by Chee et al. (2008) (6.8%), Bahrami &
Delpisheh (2010) (29.5%) and Kumsa & Mekonnen (2011)
(73.8%). The prevalence of C. felis (44%) was similar to
Dantas-Torres et al. (2009) (43.9%) while higher than
recorded by Aldemir (2007) (4.17%), Bahrami &
Delpisheh (2010) (6.1%) and Klimpel et al. (2010) (17.4%).
On the contrary, a higher prevalence was recorded by
Tavassoli et al. (2010) (67.5%), Kumsa & Mekonnen
(2011) (82.9%) and Troyo et al. (2012) (83%). Sticktight
flea, Echidnophaga gallinacea was recorded in 4% of
examined dogs. It was previously reported in dogs by
Durden et al. (2005) in Georgia, U.S.A., Gracia et al.
(2008) (0.13%) in Spain, and Slapeta et al. (2011) in
Western Australia. Also, this flea species had been
recorded from dogs by Amin (1966) in the Nile Valley and
Delta. The sticktight flea, E. gallinacean, parasitizes birds
(especially chickens) and certain mammals (Hopkins &
Rothschild, 1953; Dryden, 1993 and Durden & Traub,
2002). Although dogs may have acquired these fleas as
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Figure 1: Rhipicephalus sanguineus male (x4)

Figure 2: Rhipicephalus sanguineus female (x4) (arrow showing spurs on the base of capitulum)
Figure 3: Ctenocephalides canis female (x4)

Figure 4: Ctenocephalides canis male (x4)
Figure 5: Ctenocephalides canis head (x10) (arrow showing spine 1 of genal ctenidium shorter than spine 2)
Figure 6: Ctenocephalides felis head (x10) (arrow showing spine 1 of genal ctenidium nearly equal to spine 2).
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Figure 7: Echidnophaga gallinacea female (x4)

Figure 8: Heterodoxus spiniger male (x4)

Figure 9: Heterodoxus spiniger head (x10), sub-triangular with two palpal processes (arrows) behind two maxillary palps (arrowheads)
Figure 10: Heterodoxus spiniger male posterior end (x10)

Figure 11: Heterodoxus spiniger female posterior end (x10)

Figure 12: Hippobosca longipennis fly adult
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temporarily free-living ectoparasites from vegetation
(Durden & Traub, 2002), it is more likely that these fleas
were acquired during hunting activities by certain
individual dogs. Dogs in various parts of the world can
acquire transient flea infestations through their contacts
with birds, rodents, lagomorphs, insectivores, carnivores,
or other endothermic vertebrates (Hatch & Dooge, 1986;
Franc et al., 1998). Only one louse species was recorded
in the present study (Heterodoxus spiniger), with a
prevalence of 46%. This result was nearly similar to that of
Rao et al. (2013) (43.27%) in India, while lower than that
reported by Klimpel et al. (2010) (67.4%) in Brazil. On the
contrary, a lower prevalence was recorded by El-Gayar
(2005) (33.3%) in Ismailia City, Dantas-Torres et al. (2009)
(22%) in Brazil, Kumsa & Mekonnen (2011) (4%) in
Southern Ethiopia, Troyo et al. (2012) (10%) on the
Caribbean slope of Costa Rica, and Sultan & Khalafalla
(2014) (20%) in Kafr El-Sheikh City. In Egypt, Amin &
Madbouly (1973) recorded that Heterodoxus spiniger
prevalence rate reached 5%. This increased prevalence in
Egypt over the years indicates the adaptation of H.
spiniger to the local dogs explained by the suitability of
the climate and availability of hosts (Sultan & Khalafalla,
2014).

The recovery of Hippobosca longipennis fly from 16% of
examined dogs during this study agreed with the result of
Vanak et al. (2007) (16%) in Maharastra —India, and the
early report of Amin & Madbouly (1973) (18%) in the Nile
Valley and Delta of Egypt. Hippobosca sp. fly was
previously recorded in dogs in Iran by Mosallanejad et al.
(2011), with a

domestic canids represent the preferred primary hosts for

lower prevalence (1.59%). Wild and

Hippobosca longipennis. Concerning the public health
significance of this ectoparasite, humans are occasionally
bitten by the family Hippoboscidae flies (Bequaert, 1930).
In our opinion, the variation in the prevalence of
ectoparasites can be ascribed to differences in host
habitat/climatic factors and the sampling period. Peak
prevalence of ectoparasites usually occurs during the
warm,dry months.

that mixed
infestation with two or more ectoparasites (84%) was

Current results revealed ectoparasitic
higher than a single infestation. This result was lower than
the reports of Gonzalez et al. (2004) (96.6%) in Argentina,
El-Gayar (2005) (93.3%) in Ismailia City, while higher than

the result of Troyo et al. (2012) (66%) in Costa Rica. The
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most common combination in our study was (fleas and
ticks) similar to El-Gayar (2005) and Costa et al. (2013),
this disagreed with Troyo et al. (2012) (the most common
combination was Ctenocephalides felis and Pulex
simulans) and Gonzalez et al. (2004) (triple infestation
[ticks-fleas-lice] was the most common combination). On
the contrary, Chee et al. (2008) in Korea, Dantas-Torres et
al. (2009) in Brazil, Mosallanejad et al. (2011) in Iran and
Jamshidi et al. (2012) in Iran recorded that single
infestation was higher than mixed infestation, including.
There was no significant difference in the prevalence of
Ctenocephalides felis and

Echidnophaga gallinacea in relation to age. This result was

Rhipicephalus sanguineus,

consistent with previous reports (Dantas-Torres et al.,
2009; Kumsa & Mekonnen, 2011; Mosallanejad et al.,
2011). The prevalence of Heterodoxus spiniger was
significantly higher in young dogs than adults. This result
agreed with Chee et al. (2008) but disagreed with Rao et
al. (2013), who reported that dogs above 19 months years
old were infested with 45.28% H. spiniger, followed by
younger ones (44.34%). Dogs less than one-year-old were
more susceptible to ectoparasite infestations, owing to
their constant exposure to carrier mothers (Scott, 1979).
Moreover, young dogs are less resistant than adults due
their
longipennis was significantly higher in adult dogs (26.7%)

to immature immune systems. Hippobosca
than young (0.0%). This result might be explained by the
fact that adult dogs have more roaming behaviour than

young ones.

In this study, there was no significant difference in the
prevalence of ectoparasites in relation to the sex of dogs.
This finding agreed with previous reports (Dantas-Torres
et al., 2009; Kumsa & Mekonnen, 2011; Mosallanejad et
al., 2011). Although the differences were not statistically
significant, all ectoparasitic infestation rates were higher
in females than in males except Echidnophaga gallinacea.
This observation agreed with other studies (Arijo et al.,
2007; Tavassoli et al., 2010 and Raoet al., 2013), who
have also reported a greater susceptibility of females for
ectoparasites. In addition, confining of females during the
reproductive period could favour
(Aldemir, 2007).
Echidnophaga gallinacea was higher in males (8.7%) than

re-infestations by
ectoparasites The prevalence of
females (0.0%). This result might be due to hormonal
factors and sex-associated behaviours, such as roaming, to
encounter birds. In conclusion, stray dogs in Ismailia City
carried many ectoparasites that might act as vectors of
many diseases affecting dogs and humans.
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