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HE present study aimed to detect the intestinal parasitic worms and protozoa and their

association with intestinal pathological changes among different breed pigeons at Taif

governorate. Two hundred and twelve pigeons from four different breeds (Pakistani, local,

French, and Harami) were collected in the period from February to June 2022. Clinical

examinations of 96 out of 212 pigeons showed emaciation, dullness, greenish to white in color

droppings, and diarrhea. Results have shown a higher helminthic (cestodes and nematodes)
prevalence rate in Pakistani breed (54.7%), local (26.4%), French (18.9%), and the least
infection was detected in Harami breed (11.3%). Three species of cestodes were identified
Raillietina echinobothrida (9.9 %), R. cesticillus (3.8%), and R. tetragona (1.4%). Three
species of Nematodes Ascaridia galli, Heterakis gallinarum, and Capillaria spp in percentage

(7.5%), (3.8%), and (1.4%), respectively, were also identified. The most common protozoa

detected were Cryptosporidium spp. (8.0%), Eimeria spp. (5.2%), and Amoeba spp. (4.2%). In

addition, Mixed infections were found in 23(10.8%) of all examined pigeons. Histopathological

findings in the intestine associated with helminthic and protozoal infestation were necrosis,

desquamation of the lining epithelium in the villus crypt and glands, villi atrophy, and

inflammatory cell infiltration, especially eosinophils. In conclusion, our study clearly

demonstrated the prevalence of helminths and protozoa in the intestine of the main pigeon

breeds in Taif governorate, associated with histopathological alternation. Therefore, future

studies are needed to reduce avian parasitic transmission routes to livestock and the human

population at Taif governorate.

Keywords: Domestic pigeons, Intestinal parasites, Prevalence, Taif, KSA.

Introduction

About 400 million pigeons are present worldwide,
especially the domestic ones (Columba livia
domestica), which are bred by men for hobbies,
food, experimentation, and as symbols [1-4].
Domestic pigeons are mainly bred on building

human made nests. They may rest in different
places such as house windows, shelved walls,
ceilings, and above air conditioners; In Saudi
Arabia (KSA), no specific governmental
guidelines are present for controlling domestic
pigeons’ breeding and nesting sites spread [5].
Taif governorate (in Makkah province, KSA)
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has a wide spread of different types of domestic
pigeons.

The main problem is that pigeons act as
reservoir hosts and/or disease carriers that could
be considered as a source of certain zoonotic
diseases that target humans [6, 7]. The most
significant helminths infecting pigeons are known
to be cestodes and nematodes’ infestations which
cause clinical and subclinical parasitic conditions:
congestion, inflammation, nodule formation in
the intestinal mucosa and pinpoint hemorrhages
(petechiae), affecting the intestine absorption
of nutrients and vitamins [8—11]. In addition,
protozoal infections such as Cryptosporidium
spp., and Giardia spp. represent another important
risk for zoonotic diseases that pigeons could
spread [12].

There are many factors that might affect
parasite infestation prevalence and severity, such
as time of infection (season), animal handling,
virulence, and transmission route [13,14]. In
Medina, a holy city, of KSA have conducted several
research works on the prevalence and diversity of
the parasitic diseases found in domestic pigeons,
but this work was limited to other regions of KSA
including the Taif governorate.

It was reported that more than 110 zoonotic
diseases such as Campylobacter, Coxiella
burnetii, Escherichia coli O157, Toxoplasma,
and Cryptococcus can be transferred to humans
through different routes including the consumption
of inadequately refrigerated or undercooked meat
of pigeon [15-18]. Moreover, pigeon acts as a
carrier of antibiotic-resistant Salmonella, which
may threaten human health [19]. In addition,
Chlamydia psittaci is the most prevalent zoonotic
causal agent that originated from pigeons along
with other birds that causes psittacosis [15].

The aim of the present study was to identify
the intestinal parasites found in different pigeon
breeds and their prevalence in the Taif governorate.
Due to the histopathological importance in the
diagnosis of disease, different intestinal sections
were done to determine any lesion and degree
of damage. This will eventually help in terms of
epidemiological prediction and educate farmers to
take appropriate action against them.

Material and Methods

Study Area
The study was conducted in the Taif
governorate at the west of Saudi Arabia in

Fig. 1. Photographs showing the four breeds of pigeon used in the presel;f study: (A)Local, (B) Pakistani, (C)

French, and (D)Harami.
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the period from February to June 2022. Taif
governorate is a high-altitude region (about 1.87m
above sea level) in Makkah province of KSA,
where it is classified as a hot desert climate with
coordinates: 21°2841 N, 40°4248 E [20].

Animals

A total of male and female pigeons 212 were
purchased from bird markets in different areas
of the Taif governorate. There were four main
pigeon breeds in the present study 53/each breed:
Pakistani, local, French, and Harami (Fig. 1).
Clinical examinations of 96 out of 212 pigeons
showed emaciation, dullness, greenish to white in
color droppings, and diarrhea. There is a high rate
of mortality in young pigeons, but live ones had
a loss in body weight due to a slow growth rate.
The study design and all bird handling procedures
followed the Ethical Committee, Faculty of
science at Taif University.

Collection of samples

Postmortem examination was done in pigeons
showing clinical signs after anesthesia following
Swayne [21]. Stool Samples were collected via
evacuation of intestinal content from each bird
and put separately, in labeled, clean plastic stool
cups. Whole worms and/or gravid segments were
collected during a postmortem examination of the
intestinal contents according to Soulsby [22]. The
Alimentary canal and liver were preserved in the
saline solution till further examination.

Examination of intestinal helminthes

Collected intestinal helminthes (cestodes and
nematodes) were left in 70% ethyl alcohol prior to
aceto-carmine (0.5%) staining. Later, the stained
specimens were dehydrated in an ascending series
(50-100%) of ethanol. The specimens were then
cleared by using Cedarwood oil, placed on clean
slides, and then mounted using Canada balsam. In
the end, the specimens were covered with glass
slips and left till complete dryness for microscopic
examination according to Salem and Attia [23].

Identification of parasites in stool samples

A fresh stool sample from the intestine of
each pigeon (about 1 g) was suspended in 0.85 %
saline (10 ml). Later, each suspension was sieved,
separately, through a mesh, and then the filtrate
was centrifuged for 5 min (700 g). Finally, the
supernatant was decanted and then the precipitates
were used for further diagnostic methods:

(1) Direct smear: Briefly, a smear of each
precipitate was done on a glass slide, then
Lugol’s iodine was added to the smear for

trophozoites, ova, and cysts of any intestinal
parasites determination [22].

(2) Modified Ziehl-Neelsen (ZN) staining: An
acid-fast staining method for the detection of
coccidian parasites in a smear of precipitate
samples and then directly screened by light
microscope [24].

(3) Trichrome and Giemsa staining: All samples
were analyzed by Modified Trichrome and
Giemsa [25].

Histopathological Examination

In brief, tissue samples were obtained from
the intestine and liver of the infested and non-
infested pigeons. The collected tissue samples
were fixed in 10% formalin. After 24 hrs, the
tissues were washed with 70% alcohol, and then
serially dehydrated in 70% to 100% alcohol. Next,
samples were treated with xylene for clearance
and then embedded in hot paraffin wax. Thick
sections of six microns were placed on slides and
kept on top of 40°C plates. After warming the
sections, they were stained with hematoxylin and
eosin (H&E) for microscopic examination [26].

Statistical analysis

The prevalence percentage was calculated [27]
according to the equation below using Microsoft
Excel 2007.

Prevalence (%) = Number of positive samples
Number of total samples

x 100

Results

Fig. 2 shows a parasitic infection of Raillietina
echinobothrida and Ascaris found in the intestine
of pigeons as a primary examination.

Three different qualitative tests were done on
feces samples; namely, direct smear, modified
Ziehl-Neelsen, Trichrome, and Giemsa staining
techniques, where we aimed various helminths
eggs and protozoan oocysts. The prevalence
of intestinal helminths infection was high in
Pakistani (54.7%), local (26.4%), then French
(18.9%), and the least infection was detected in
Harami breed (11.3%) as shown in Table 1.

The total prevalence of helminths in different
breeds is 27.8% (=59/212). Cestodes and
nematodes are the sole types of helminths that
are recovered from the intestines of infected
pigeons in our study with a prevalence of 15.1%
and 12.7%, respectively. Three different species
were identified belong to Cestodes: Raillietina
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436 BANDER ALBOGAMI et al.

B T -+ B S

Fig. 2. Photographs showing (A) digestive system of dissected pigeon, (B) liver of infested pigeon, (C&D) the
intestine of infested pigeon, (E) Raillietina echinobothrida grossly, and (F) Ascaris adult worm found in

the dissected intestine of infected birds.

tetragonal 4% , R. echinobothrida 9.9 %, and R.
cesticillus 3.8%, respectively. On the other hand,
three different species were identified belong
to Nematodes: Heterakis gallinarum 3.8%,
Ascaridia galli 7.5%, and Capillaria spp 1.4%
(Table 1).

The most common protozoal infection
that was detected in infected pigeon breeds
is Cryptosporidium spp. (8.0%), followed by
Eimeria spp. (5.2%), then Amoeba spp. (4.2%) as
shown in Table 2. The highest infection rate was
reported in Pakistani (30%), then local (18%),
then French (8.4%), and the least infection was
determined in the Harami breed (7.5%) (Table 2).

In addition, mixed infections were found
in 23 examined pigeons with a prevalence of
10.8% of the total (Table 3). R. echinobothrida
& Cryptosporidium spp. mixed infection has the
highest prevalence rate 8/212= (3.8%) but the
least mixed infection was reported to A. galli
and Capillaria spp. 4/212= (1.9%). Fig. 3 shows
examples of the microscopic intestinal parasites
found in the pigeon breeds of the present study.

Egypt. J. Vet. Sci. Vol. 54, No. 3 (2023)

Microscopic examination of the intestinal
section from a non-infested pigeon shows a
normal histological architecture. While the
examination of intestinal sections of different
infected pigeon breeds shows various distortions,
including necrosis, destruction of the crypt cells,
villus atrophy, and desquamation of the tip of villi
of the lining epithelium, as shown in Fig. 4. There
is an excessive infiltration with inflammatory
cells especially eosinophils in the lamina propria
and the muscularis mucosa (Fig. 4A and 4B). We
have reported damage in the duodenal region
with an increase in cellular reproduction of crypt
and Brunner’s glands. In addition, there is severe
congestion in the blood vessels. Moreover, ileum
sections show lymphoid hyperplasia as shown in
Fig. 4C.

In the intestine of infected pigeons; the villi,
muscularis mucosa, and intestinal glands show
necrosis accompanied by mononuclear and
polymorphonuclear cells in the necrotized areas.
Fig. 4D shows the developmental stages of the
protozoa seen in the epithelium of the caecum.
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TABLE 1. Prevalence of helminths in different breeds of pigeons

Pakistani (n=

Harami (n= Prevalence % in  Prevalence

Class Helminths 53) Local (n=53) French (n= 53) 53) Total Total (n=212) 4/Class
R. tetragona 2 1 0 0 3 1.4%
Cestodes R. echinobothrida 11 4 4 2 21 9.9 % 32/212=
15.1%
R. cesticillus 4 2 1 1 8 3.8%
H. gallinarum 4 2 2 0 8 3.8%
7 0,
Nematodes A. galli 6 4 3 3 16 7.5% 27/212=
12.7%
Capillaria spp. 2 1 0 0 3 1.4%
Total (n) 29 14 10 6 _ o o
(%) (29/53=54.7%) (14/53=26.4%) (10/53=18.9%) (6/53=11.3%) ok (39/212=27.8 %) 27.8%

TABLE 2. Prevalence of protozoa in infested pigeons

Prevalence %

Protozoal species Pakistani (n=53) Local (n=53) French (n=53) Harz;r;l)i (n= Total in Total (n=
212)
Cryptosporidium spp. 8 4 3 2 17 17/212=8.0%
Eimeria spp. 5 3 2 1 11 11/212=5.2%
Amoeba spp. 3 3 2 1 9 9/212=4.2%
Total 16 (16/53=30%) 10 (10/53=18%)  7(7/53=8.4%) 4 (4/53=7.5%) 37 37/212=17.5%

TABLE 3. Percentage of pigeons with mixed infection parasites.

Parasites

Number (#=) and Prevalence % in Total (n=212)

A. galli & Capillaria spp.

R. cesticillus &Eimeria spp

R. echinobothrida & Cryptosporidium spp.
A. galli & Amoeba spp.

Total samples

4/212= (1.9%)
5/212= (2.4%)
8/212= (3.8%)
6/212= (2.8%)

23/212= (10.8%)

Discussion

Pigeons play an essential role in the social
economy all over the world. In Saudi Arabia,
domestic pigeons are considered a supplementary
source of meat and eggs. The main problem is
that pigeons might act as a reservoir for numerous
parasite diseases that could affect poultry and
spread zoonoses to humans [4,28]. In the present
study, the prevalence of intestinal parasite infection
was high in the Pakistani breed, followed by local,
then French, and the least infection was found in
the Harami pigeon breed. This was consistent
with previous studies, in which they revealed the

worldwide distribution of different parasites in
wild pigeons [29-31].

The main postmortem lesions recorded were
severe emaciation associated with intestinal parasite
infection. The presence of adult worms in the lumen
of the intestine is evidence for worms’ infestations.
While intestine gas ballooning with different
color contents is usually associated with coccidian
infections. Other studies showed similar findings in
parasitic infestation in pigeons [32-34].

Helminths that are detected in the present
study were cestodes and nematodes. The total
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Fig. 3. Photomicrographs showing microscopic intestinal parasites found in the present pigeon breeds. In which:
A, represents a head of R. echinobothrida (H&E x40); B, gravid segment of R. echinobothrida (Trichrome
stain x40); C, Ascaris egg, and D, Eimeria stage (Lugol’s iodine) (x40).

prevalence of intestinal helminths in the present
four pigeon breeds was =59/212 (27.8%) where
in cestodes 15.1% and nematodes 12.7%. Musa
et al. [35] have suggested that local insects such
as beetles and ants work as intermediate hosts for
the widespread nematodes in pigeons. In addition,
food and water contaminated by parasites might be
another transmission route for parasite infection
among pigeons. It was known that Raillietina
species causes many problems in pigeons. The
prevalence of R. echinobothrida in the present
study was 9.9 %, followed by R. cesticillus at
3.8%, and finally Raillietina tetragona at 1.4%.
Aljoburi et al. [30]; Mehmood ef al. [29] reported
pigeon infection with Raillietina spp. that range
from 5 to 100% of the prevalence rate.

On the other hand, three different nematodes
were found in the pigeon breeds with prevalence:
Ascaridia galli, Heterakis gallinarum, and
Capillaria spp in percentage (7.5%), (3.8%),
and (1.4%) respectively. Nematodes are very

Egypt. J. Vet. Sci. Vol. 54, No. 3 (2023)

harmful to birds” health because they cause severe
digestive disturbance and lead to body weight
loss and consequently death. Nematodes are
mainly found in the small intestine and caeccum.
Previously, similar studies have been reported by
Mehmood et al. [29] that have detected different
intestinal parasites in pigeons. In addition,
Ascaris represents one of the common nematodes
found in pigeons worldwide [13, 37]. In other
countries, previous studies have reported a higher
prevalence rate of Ascaridia galli than the present
study such as Iran [38], Libya [39], Nigeria [40],
and Algeria [41].

In the present study, we have reported
Heterakis gallinarum with a prevalence rate 3.8%
that acts as a vector for another parasite, namely
Histomonas meleagridis. The latter represents a
highly pathogenic worm that causes Black-head
disease in different domestic birds such as turkeys,
chickens pheasants, and others. These results were
near to other previous studies reported Heterakis
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B)
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Fig. 4. Photomicrographs showing intestinal sections of infected breeds: in which A, shows necrosis and
desquamation of the lining epithelium at the tip of villi, diffuse of inflammatory cells infiltration (arrow)
(H&E x10). B, showing lymphoid hyperplasia (star) and blood vessel congestion of the ilium (arrow) (H&E
x10). C, showing degenerative changes in Brunner’s glands of the duodenum (arrow) with the addition of
the eosinophilic infiltration in the lamina propria (H&E x40). D, developmental stages of the coccidia in
the intestinal epithelium of caecum (arrow) (H&E x40).

gallinarum in domestic pigeons in Libya [42],
Iran [43], and Turkey [44].

There are variations in the prevalence rate
of intestinal helminths (especially cestodes and
nematodes) in domestic pigeons in different
countries. These variations could be attributed
to many factors such as the type of bird feed,
the host immunity, different climatic conditions,
intermediate  host availability and type,
geographical distribution, hygienic conditions,
and housing type [34].

The most common protozoa detected in our
study were Cryptosporidium spp. followed by
Eimeria spp., and Amoeba spp. (8.0%) (5.2%)
(4.2%) respectively this is nearly in agreement to
the previous survey by Sivajothi and Sudhakara
Reddy [11]. Protozoal infestation is a big problem
that faces avian spp. [45-47]. In this study,
we have recorded mixed infections between
different gut parasites with a prevalence rate of
10.8% (23/212). Multiple parasitic infections in

pigeons were also recorded by Alkharigy et al.
[39] in Libya; Msoffe et al. [13] in Tanzania;
El-Dakhly et al. [28] in Beni-Suef of Egypt
and Abed et al. [8] in Iraq. Mixed infections in
pigeons were attributed to pigeons’ free-range
system, in addition to their feeding behaviour on
intermediate hosts to different parasites found in
their surrounding agricultural environment such
as snails.

Histopathological results in our study have
recorded severe alternation in mixed infection
parasites than single infection cases. In the case of
helminthic infection, villi atrophy and abscesses
of the crypt cells were reported in the intestine
sections. This is due to the attachment of helminthic
suckers to the intestinal wall which causes this
damage. Diffuse infiltration inflammatory cells
especially eosinophils in the lamina propria. The
duodenal region observed degenerative changes
in Brunner’s glands. In addition to the presence of
lymphoid hyperplasia in the ilium. Our study was
in line with previously reported histopathological
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alternation caused by cestode and nematode
species infection that is recorded by Shaikh e?
al. [48]. The present results are consistent with
the previously reported studies by Ibrahim ef al.
[49] and Mahdy et al. [50] in the intestines of
domestic pigeons caused by helminthic infection.
We attributed this alternation to the persistent
pressure of adult worms and migration of its
infective stages in intestine pigeons.

Concerning to histopathological technique,
changes of protozoa in infested pigeons showed
similar histopathological alternation in helminths
infestation in addition to the presence of cecal
necrosis & developmental stages of the protozoa
in the intestinal epithelium in agreement with
Umar et al. [51].

Conclusion

In conclusion, our study clearly reported
the prevalence of helminths and protozoa in
the intestine of the main pigeon breeds in Taif
governorate, associated with histopathological
alternation. More attention must be given to this
point because they act as a reservoir for numerous
parasite diseases affecting poultry and humans.
There is a scarcity of data about this problem in the
Taif governorate. Future studies are recommended
to reduce pigeons’ role in transmitting parasites to
the livestock and human population.
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