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ABSTRACT

Cats, as widely embraced companions in various settings, are at risk of significant health
threats due to gastrointestinal infections. The current study investigates the prevalence of
gastrointestinal parasitic infection in domestic cats from Tahta, Sohag Governorate, Egypt.
Two hundred fecal samples were collected and examined using various techniques: direct
smear examination, simple sedimentation, formal ether sedimentation, and flotation with
Sheather's solution. The flotation method demonstrated the highest efficacy in isolating
Toxocara spp. eggs and protozoan oocysts. The findings reveal a significant prevalence of
gastrointestinal parasitic infections, with 71% of the cats examined carrying at least one
species of parasite. The most frequently identified parasite was Toxocara leonine (47.5%),
followed by Toxocara cati (10%) and mixed infections of both species (6.5%). Other less
prevalent parasites included hookworm eggs (2%), Giardia spp. (2%), Cryptosporidium spp.
(1%), Entamoeba spp. (1%), and Mite infections (1%). Notably, embryonation of Toxocara
spp. eggs was achieved using a 0.01% sodium bicarbonate solution, resulting in
embryonation of 60% of incubated eggs. The prevalence of parasitic infections showed no
significant variation based on age or gender, however, seasonal factors significantly
influenced the rate of infection (P < 0.05). These findings underscore the high prevalence of
gastrointestinal parasites among domestic cats in Sohag Governorate, highlighting the urgent
need for effective parasite control strategies to safeguard feline and public health.
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INTRODUCTION

Domestic cats (Felis catus) are the
common felines living exclusively in close
contact with humans (Adhikari et al., 2023).
Gastrointestinal parasites are a common and
often overlooked health concern for domestic
cats. They are one of the most significant
causes of morbidity in domestic cats in Egypt
and worldwide (Khalafalla, 2011). They can
be infected with various parasites (Endo-
parasites, or Ecto-parasites) (Yousef et al.,
2024). GIT parasites are primarily caused by
helminths, such as roundworms, hookworms,
and tapeworms, or by one-celled protozoan
parasites like Isospora, Giardia, Toxoplasma,
and Cryptosporidium. These microscopic
invaders can inhabit the digestive tract,
leading to various symptoms. Some
individuals may be asymptomatic, while
others may experience issues such as weight
loss, diarrhea, vomiting, anemia, loss of
appetite, respiratory infections, coughing,
and the presence of mucus or bloody feces. In
severe cases, these infections can result in
life-threatening complications. Additionally,
a cat heavily infected with gastrointestinal
parasites becomes more susceptible to
secondary infections caused by viruses,
bacteria, or fungi (Adhikari et al., 2023).

Cats can serve as reservoirs, carriers,
transmitters, and definitive hosts for various
parasites. They significantly contaminate the
environment by discharging helminth eggs
like Toxocara cati, protozoan oocysts such as
Toxoplasma gondii, insect larvae, and adult
arthropods into public areas.(Abbas et al.,
2022). The impact of these parasites goes
beyond affecting individual cats, as they can
also pose a risk to human health, especially in
young children and those with weakened
immune systems (Qadir et al., 2011). They
are the primary source of a wide range of
parasitic diseases in tropical and subtropical
regions, leading to health issues in both
humans and animals, such as toxoplasmosis,
giardiasis, ocular and visceral larva migrans
syndrome, and cutaneous larva migrans in
humans (Morelli ef al., 2021). Abbas et al.,

(2022) and Khalafalla, (2011) conducted a
separate study on gastrointestinal parasites in
cats, concluding that Toxocara cati was the
most prevalent parasite. This indicates the
risk of occurrence of visceral larva migrans
syndrome, which involves the formation of
larval stages within various vital tissues, such
as the lung and liver (Adeel, 2020). Residing
of the larvae within the tissue makes it
resistant to  various treatments like
albendazole. There is an urgent need for the
development of new therapies to overcome
this infection (Abd-Elrahman et al, 2021)
(Elossily et al., 2024). It's important to note
that various factors can affect the prevalence
of these parasites, including gender, age,
breed of the cat, living conditions, animal
density, nutritional status, immune status,
anthelmintic treatments, and owner’s social
status (Yousef et al., 2024).

The  prevalence and  diversity of
gastrointestinal parasites in cats in Sohag
have not been thoroughly investigated.
Therefore, this study aims to examine their
prevalence, the impact of these parasites on
feline health, and the importance of effective
control measures to protect both cats and their
human companions. The findings will be
crucial for treating cat parasites and
controlling potential zoonotic diseases.

MATERIAL AND METHODS

Study Area and Animals

This study was conducted in Tahta, Sohag
Governorate, Egypt at (26.6-27.9° N, 31.13-
32.36° E). 200 cats were randomly collected
from various locations in Tahta. The animals
underwent clinical examinations to identify
clinical manifestations, such as anemia,
emaciation, decreased weight gain, vomiting,
and diarrhea. Cats were divided into three age
groups: less than 1 year (n=89), 1-3 years
(n=59), and more than 3 years (n=53). There
were 96 male cats and 104 female cats.
Additionally, the cats were categorized based
on the seasons: spring, summer, autumn, and
winter, as mentioned by (Kamel et al., 2024).
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Fecal samples collection

Fecal samples were collected from each cat in
a clean plastic cup labeled with the cat's data
(age, sex, and date). The samples were
transferred to the parasitology lab of the
Faculty of Veterinary Medicine, Assiut
University for further examination (Abd el-
rady et al., 2021).
1-Macroscopic examination of fecal
samples

The naked eye examination identified the
consistency, color, presence or absence of
blood, undigested food, mucus, adult
helminths, or other unusual constituents
(Mohamed et al., 2021).

2- Parasitological examination

2.1- Direct smear examination

One gram of the fecal sample was mixed with
a drop of 0.9% saline, thoroughly mixed till
forming a uniform smear, then put on a clean
slide and examined wunder the light
microscope using an X100 objective lens.
Confirmation was made by switching to an
X400 objective lens for detection of any
parasitic stage (eggs and cysts) (Abd-
ELrahman et al., 2023).

2.2- Concentration Techniques

2.2.1- Ordinary sedimentation technique
In short, the fecal matter was mixed with
(0.9%) a saline solution, filtered, and then left
to settle for 30 minutes. The liquid above the
settled material was then removed. The
remaining material was mixed with more
saline solution and strained until the liquid on
top was clear. A drop from the sediment was
placed on a glass slide, and examined under a
microscope (Abd-ELrahman et al., 2022).

2.2.2- Formalin Ether Concentration
Technique (FECT)

Fecal samples were mixed in 0.9% saline,
strained, and left to settle for 30 minutes. The
liquid on top was poured off, and then 7mL of
10% formal saline and 3mL of ether were
added to the remaining sediment. The tube
was shaken vigorously and centrifuged at
3,000 rpm for 3 minutes, resulting in three
distinct layers. The top three layers were

poured off, and the remaining sediment was
used to prepare slides for microscopic
examination (Mohamed et al., 2024).

2.2.3- Flotation-centrifugation method
Fecal samples were processed using
Sheather’s sugar solution at a specific gravity
of 1.25 (prepared by combining 355 mL of
water and 454 g of (sucrose) granulated
sugar) (Zajac et al., 2012). Mix 3-5 g (1
teaspoonful) of feces with a small amount of
flotation solution in a plastic cup. Strain the
mixture of feces through a double layer of
cheesecloth or gauze. Pour the mixture into a
15-mL centrifuge tube. Spin the mixture in a
bench top centrifuge for 5 minutes at
approximately 2500 rpm. Place the centrifuge
tube in a test tube rack. Fill the tube with
additional flotation solution to form a reverse
meniscus. Place a coverslip on the tube and
allow it to sit for an additional Y5 minutes,
before removing the coverslip and placing it
on a slide. Coverslips were utilized to retrieve
eggs from each sample, which were then
examined under light microscopy to detect
Toxocara eggs and protozoan cysts (Jarosz et
al., 2021).

2.3- Modified Zeihl-Neelsen
technique (special stain)

The fecal smears were air-dried and fixed
with 95% ethanol. They were then stained
with concentrated carbol fuchsin and heated
until vapor appeared. After 5 minutes, the
stain was rinsed off with water. Next, 1%
sulfuric acid was used for 1 minute for
decolorization, followed by a wash. Finally,
1% methylene blue was used for
counterstaining for 1 minute. After air drying,
the slide was viewed wunder 100x
magnification. When observed under oil
immersion, Cryptosporidium oocysts
appeared as oval pinkish-red structures on a
blue background (Lamido ef al., 2022).

2.4- Preservation and fixation of
nematodes using lactophenol

The collected nematodes were preserved in a
solution of 70% alcohol with 5% glycerin.
For fixation and identification, the nematodes
should be cleared in lactophenol for 24 hours,

staining
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and then mounted in glycerin jelly, as
described by (Van Bezooijen, 2006).

2.5- Fecal culture and embryonating of
Toxocara spp. egg

The fecal samples testing positive for
Toxocara sp. eggs were collected using
standard sedimentation techniques. The
collected eggs were centrifuged at 1000 rpm
for 10 minutes. After that, the eggs were
placed in a solution of 0.01% sodium
bicarbonate and left at room temperature for
15 days, with a regular addition of 0.01%
sodium bicarbonate, to maintain proper
humidity. After three weeks, the embryonated
eggs were separated using flotation
techniques (Mohamed ef al., 2024).
Statistical analysis

The chi-square test was used to calculate the
association between risk factors (age, gender,
and season) and internal parasite infection in
cats. A statistically significant p-value was

considered if P < 0.05 (Abd-Elrahman et al.,
2024).

Approval for ethical conduct

The present study was conducted following
the guidelines of the Ethical Committee of the
Faculty of Veterinary Medicine, Assuit
University, Assuit, Egypt, Approval number
(06/2024/0216).

RESULT

1- Clinical manifestation of infected

animals:

About 82.39% (117/142) of cats infected with
parasitic infection showed signs of poor body
condition in general, with specific indicators
of parasitic infection such as diarrhea, weight
loss, ruffled hair, lethargy, anemia, and
anorexia, as shown in Fig.1.

Fig. (1) shows various signs observed in cats infected with parasites: A) severe
emaciation of the cat with hair loss, B) bad health and decrease in
weight, and C) fecal samples indicating the presence of diarrhea.

of gastrointestinal parasitic
The overall rate of gastrointestinal parasitic
infection in cats testing positive for at least
one type of parasite was 71.0% (142/200).
The breakdown of the infections showed that
66% (132/200) were infected with helminths,
4% (8/200) with protozoa, and 1% (2/200)
with arthropods, as shown in Table (1). Three

species of helminth parasites were detected:
Toxocara leonine, Toxocara cati, and
Hookworm, with infection rates of 47.5%,
10%, and 2% respectively. There are also
mixed infections between Toxocara cati and
Toxocara leonine, accounting for 6.5% of
cases. Additionally, three protozoan parasites
were detected: Entamoeba spp., Giardia spp.,
and Cryptosporidium spp., with infection
rates of 1%, 2%, and 1% respectively. Finally,
Mite was detected with an infection rate of
1%, as shown in Table (2).
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Table 1: Prevalence of parasitic infection in the examined fecal samples of cats.

Infection type Number of cases Infection rate P value
Total infected 142/200 71.0% P<0.05
animals
Total non-infected 58/200 29%
Helminthes infection 132/200 66% P<0.05
Protozoan infection 8/200 4%
arthropods infection 2/200 1%

Statistically Significant P < 0.05

Table 2: Prevalence of each parasitic infection in the examined fecal samples of cat.

Infection type Number of cases Infection rate
Helminthes infection 66%
Toxocara leonine 95/200 47.5%
Toxocara cati 20/200 10%
Mixed infection of 7. cati &T. 13/200 6.5%
leonine
Hookworm infection 4/200 2%
Protozoan infection 4%
Entamoeba spp. 2/200 1%
Giardia spp. 4/200 2%
Cryptosporidium spp. 2/200 1%
Arthropods infection 1%
Mite 2/200 1%
3- Risk factors for identified  infection rates varied by season, with rates of

gastrointestinal parasites in examined cats,
considering age, sex, and season.

The prevalence of parasitic infection in cats
was found 75.3% for those less than 1 year
old, 72.9% for cats aged 1-3 years, and 61.5%
for cats older than 3 years. When considering
the effects of sex on the infection rate, it was
observed that the rate was 75% for male cats
and 67.3% for female cats. Furthermore, the

180

54% in spring, 42% in summer, 94% in
autumn, and 94% in winter. The study found
that the total infection rate was only
significantly affected by the season (P <
0.05), while no significant difference was
observed related to age and sex. The impact
of age, sex, and season on the infection rate
of each parasite is specified in Table (3).
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Table 3: Risk factors for identified gastrointestinal parasites in examined cats, considering
age, sex, and season.

Risk factor Age Gender Season
Less than 1:3 years More than Tom Queen  Spring Summe Autum  Winter
Parasite 1 year n=59 3 years n=96 n=104 n=50 rn=50 n n=50
n=89 n=52 n=50
Total GIT parasitic 67 43 32 72 70 27 21 47 47
infection 75.3% 72.9% 61.5% 75% 67.3% 54% 42% 94% 94%
p. value 207 .149 .000%
T. leonine 50 27 18 47 48 19 15 25 36
56.2% 45.8% 34.6% 49.0%  46.2%  38.0%  30.0%  50.0%  72.0%
p. value 045%* .399 .000%*
T cati 9 5 6 8 12 4 2 7 7
10.1% 8.5% 11.5% 8.3% 11.5% 8.0% 4.0% 14.0%  14.0%
p. value .865 .303 261
Hookworm 2 2 0 1 3 0 2 1 1
infection 2.2% 3.4% 0% 1.0% 2.9% 0% 4.0% 2.0% 2.0%
p. value 434 341 .564
Entamoeba sp. 2 0 0 0 2 0 1 0 1
2.2% 0% 0% 0% 1.9% 0% 2.0% 0% 2.0%
p. value 284 .269 .568
Giardia sp. 3 1 0 2 2 1 0 1 2
3.4% 1.7% 0% 2.1% 1.9% 2.0 0% 2.0 4.0%
p. value 379 .659 564
Cryptosporidium 2 0 0 2 0 0 0 1 1
2.2% 0% 0% 2.1% 0% 0% 0% 2.0 2.0
p. value 284 .229 .568
Mite 0 2 0 0 2 0 0 0 2
0% 3.4% 0% 0% 1.9% 0% 0% 0% 4.0%
p. value .089 .269 109

*Statistically Significant P < 0.05

4- Morphological  characteristics of
different parasitic stages detected by gross
and microscopic examination.

The recovered parasitic stages were identified

morphologically using established
identification keys. (Bowman et al., 2002,
Zajac and Conboy, 2012).

Toxocaris leonine eggs are nearly medium-
sized (75-85 x 60—75 um), oval with a dense,
smooth outer shell wall containing a light-
colored, single-celled embryo. The internal
surface of the shell wall appears rough or
wavy due to the vitelline membrane.
Toxocara cati eggs are medium-sized (65 x
75 pum), have a dark, round, single-celled
embryo contained in a thick shell wall. While
hookworm eggs are medium-sized (52—79 x
28-58 um), elliptical, have smooth shell

walls containing a grapelike cluster of cells
(morula). Various cysts of protozoan parasites
were found. The Entamoeba sp. cysts were
spherical, measuring (10-15 pm) in diameter
and containing 4 nuclei. The Giardia cyst was
oval, with 4 nuclei at one pole measuring (9—
13 x 7-9 um). The Cryptosporidium oocysts
appeared as pale to bright pink spheres,
measuring (7 x S5um) in diameter, against a
blue background as shown in (Fig.2).

Female worms of Toxocara leonina were
detected in 1% of Toxocara leonine-infected
samples, measuring 2—10 cm in length and
1.8-2.4 mm in width. They appear cream to
pinkish and have a dorsal curvature at the
anterior end. Additionally, they possess long,
narrow, lanceolate cervical alae that taper
gradually into the body (Fig.3).
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b

Fig. (2): Morphological character of aétecfed paraSites. A) Toxocara cati un embryonated egg, B)
Toxocara leonina un embryonated egg, C) Hookworm un embryonated egg, D) Entamoeba

sp. cyst, E) Giardia sp. cyst, F) Cryptosporidium sp. cyst. G) Mite spp. adult H) Mite spp.
egg.

Fig. 3: Gross and microscopic examination of Toxoascaris leonine adult worm A) T. leonine in fecal
samples B) T. leonine anterior end showing three lips (arrow), C) T. leonine anterior end

showing cervical Alea D) T. leonine female region of the vulva E) T. leonine female uterus filled
with egg F) T. leonine female posterior end.
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5- Fecal culture and embryonation of
Toxocara spp. egg.

A 0.01% sodium bicarbonate solution
successfully induced the embryonation of
Toxocara eggs, with approximately 60% of

the eggs becoming embryonated. After 15 to
20 days, fecal culture samples were examined
using direct smear and flotation methods to
confirm the presence of motile larvae inside
the eggs as shown in Fig. 4.

Fig.4: showing A) Toxocara cati embryonated egg, B) Toxocara leonina embryonated egg

DISCUSSION

In Egypt, cats coexist with humans, sharing
the same environmental spaces and resources.
This close relationship can have implications
for public health. Our study is the first to
report the prevalence and diversity of
gastrointestinal parasites in cats from Sohag
Governorate, Egypt. This research will help
us develop effective preventive measures and
control strategies against feline endoparasite
infections. Ultimately, it aims to enhance the
well-being of cats and improve public health
overall.

Various methods were employed to isolate
parasites from fecal samples, including direct
smear examination, simple sedimentation,
formal ether sedimentation, and flotation
technique using Sheather's solution. Among
these techniques, the flotation method was
found to be the most effective for isolating
and collecting 7oxocara eggs and protozoan
oocysts (Abbas et al., 2022)

Our result revealed a high overall prevalence
of 71.0%, which was lower than that reported
by (Khalafalla, 2011) in Kafer-Elsheikh
(91%) and (Sharif et al., 2007) in Northern
Iran (90%) and more than that reported by
(Abbas et al., 2022), who found that the
prevalence of the GIT parasitic infection in
cats was 52.4% in Gharbia governorate and
(Genchi et al., 2021) in Italy was 35.9%. This
variation in prevalence may be due to

differences in geographical areas, medical
care, seasons, cat habitats, hygiene, and
feeding habits (El-Seify et al., 2017).

The results of the current study revealed that
the prevalence of helminthic infection was
66%, the most prevalent parasites were 7.
leonine (47.5%), T. cati (10%), followed by
hookworm infection (2%), T cati 1is
considered as the most prevalent helminthic
parasites in cats worldwide (Rostami et al.,
2020). The prevalence of T. leonina (47.5%)
is higher than that detected by (Khalafalla,
2011) (5%) and (Abbas et al., 2022) who
proved that 7. leonine was 22%. The
prevalence of 7. cati (10%) was lower than
that reported by Abbas et al. (2022) (30%)
and (Hadi & Faraj, 2014) who proved that the
prevalence of 7. cati in Baghdad was (12.9).
The higher prevalence of Toxocara sp. eggs
may be attributed to their ability to persist in
the environment. This is supported by
research that shows Toxocara sp. eggs have
frequently been found in soil samples in
Egypt, with high concentrations ranging from
13 to 19 eggs per 10 grams of soil (EI-Shazly
et al, 2009). The high prevalence of
Toxocara sp. in both stray and domestic cat
populations serves as a significant reservoir
for the parasite. This leads to the ongoing
release of infectious eggs into the
surrounding soil, grass, and other surfaces. As
a result, there are important implications for
human health, including the risk of serious
cases of visceral larval migrans. (Adeel,
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2020).

The prevalence of hookworm infection was
found 2%, which is lower than the previously
reported 4.5% (Giannelli et al, 2017) and
8.4% (Abbas et al, 2022). The lower
prevalence of hookworm infection in cats,
compared to other helminthic infections, may
be attributed to the specific habits and
transmission methods of the hookworm's
infective larvae, these larvae typically require
adequate humidity and moisture levels to
successfully develop and still viable until
they are transmitted to the host.

The overall prevalence rate of protozoan
infection, was 4%, with 1% for Entamoeba
spp., 2% for Giardia spp., and 1% for
Cryptosporidium spp. Our findings showed a
lower prevalence compared to previous
research by (Abbas et al, 2022). The
prevalence of Giardia (2%) matched the
findings of (Khalafalla, 2011), while the
prevalence of Cryptosporidium spp. was 1%
lower than that reported by (Hamnes et al.,
2007) and (Meng et al., 2021). From our
findings, the protozoal infections
(Entamoeba  spp., Giardia spp., and
Cryptosporidium spp.) are not prevalent and
do not have a significant impact on examined
cats, this is in agreement with (Zajac et al.,
2012).

In our examination, only 1% of the cats tested
positive for mite infections. No research
studies have found mites, whether adult or in
egg form, in the fecal samples of cats.
Therefore, we can conclude that mite
infections may occur accidentally when cats
groom themselves or may be transmitted
through contaminated food and water
carrying different mite species.

The present study examined the prevalence of
various infections based on age, sex, and
season. Cats less than 1 year old had the
highest prevalence (75%), and there was a
decrease in the infection rate with age, with
no significant differences between different
age groups. The findings are consistent with
those reported by (Gennari ef al., 2016), (El-

Seify et al., 2021), and (de Oliveira et al.,
2021), who demonstrated a decrease in
parasitic infection with age. This could be due
to the complex life cycle of Toxocara, which
leads to kittens getting infected through
various means, such as  ingesting
embryonated eggs or being exposed to
infective larvae through their infected
mother's milk, or it could be attributed to the
development of parasite-specific immunity
that typically occurs as cats age, or possibly
as a result of single or repeated infestations.
This contrasts with the findings of (Mohsen
& Hossein, 2009 and Genchi et al. (2021)),
who reported that age does not affect the
prevalence of Toxocara.

In terms of gender, there was no significant
difference in the prevalence of GIT parasitic
infection between males and females, This is
in agreement with (Ridwan et al., 2023). Our
findings showed that females are more
affected by 7. /eonine than males. This is in
agreement with (El-Seify er al. 2021 and
Darabi et al., 2021), who demonstrated that
the prevalence of Toxocara in female cats was
higher than in male cats. Our research
revealed that the infection rates varied by
season. The rate of parasitic infection was
94% 1in autumn, 94% in winter, 54% in
spring, and 42% in summer. There were
significant differences in the prevalence of
gastrointestinal (GIT) parasitic infections
across different seasons (P < 0.05). These
variations may be attributed to the
requirements of eggs and protozoan cysts,
which need humid weather for embryonation
and development, rather than hot and dry
conditions.

Although Toxocara spp. eggs can easily
embryonate in the soil spontaneously, it is
challenging to replicate this process in the
lab. We wused sodium bicarbonate to
embryonate the eggs and observed that 60%
of the eggs were successfully embryonated
after being collected using flotation
techniques.
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CONCLUSION
This study highlights the significant
prevalence of gastrointestinal parasites

among domestic cats in Sohag Governorate,
Egypt, with 71% of the examined -cats
infected. The findings emphasize the
dominance of Toxocara leonine and Toxocara
cati, alongside other less prevalent parasites.
Notably, seasonal factors influenced infection
rates, while age and gender did not show a
significant impact. These results underscore
the urgent need for effective parasite control
measures to protect feline health and mitigate
potential public health risks.
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