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Seroprevalence and associated risk factors of Toxoplasma gondii infection in
stray cats in Algiers urban area, Algeria

A. Mohamed-Cherif, K. Benfodil, S. Ansel, K.H. Ait-Oudhia

Higher National Veterinary School, Oued Smar, Algiers, Algeria

ABSTRACT: Toxoplasmosis is a zoonotic parasitic disease caused by the protozoan Toxoplasma gondii. Human
infections are common and generally asymptomatic, but they can become very dangerous in immunosuppressed and
HIV-positive patients. The infection can also be serious if it is transmitted to the fetus during pregnancy. Infection in
untreated mothers can lead to abortion, birth defects and blindness of the fetus. The aim of this study is to determine
the seroprevalence of Toxoplasma IgT antibodies in cats in the urban area of Algiers. From December 2017 to Au-
gust 2018, blood samples from 184 stray cats were collected and analyzed for IgG antibodies against T. gondii using
an ELISA method. Overall, the prevalence of T. gondii infection in stray cats was 58.15% (107/184). There was no
statistically significant difference between male and female cats. The rate of seropositivity of T. gondii increased with
age (p <0.05). There was no statistically significant difference between the different regions from which the samples
were taken. The results of the present study showed the high seroprevalence of toxoplasmosis in Algiers rather than in
other countries. Due to the high seroprevalence of Toxoplasma IgG antibodies in cats, it is recommended to include in
the prenatal evaluation, together with the adoption of a screening test and the determination of the IgG antibody titer
in the high-risk populations (young girls, pregnant women) public information programs on the disease and measures
that can contribute to prevention
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INTRODUCTION

Toxoplasmosis is a worldwide zoonotic infestation
caused by Toxoplasma gondii, which is transmit-

ted to humans through ingestion of oocysts in con-

taminated water, soil and oocysts in raw and under-

cooked meat (Fayer et al., 2004).

The prevalence of toxoplasmosis in humans has
increased significantly due to the high incidence of
immunosuppressive infections such as AIDS. It can
infect all warm-blooded animals and about 30% of
the human population is a carrier of the parasite (Pe-
tersen et al., 2001).

Cats are considered the key to the transmission of
T gondii to humans and other animals because they
are the only hosts that can excrete environmentally
resistant oocysts in their feces (Dubey et al., 1995;
Dubey, 2010). Compared to companion cats, stray
cats are particularly important for public health, since
they are considered to be the best sentinels of the level
of T. gondii in the environment (Wang et al., 2012).

Serological prevalence data are important in deter-
mining the epidemiological significance of 7. gondii
infection in cats, since oocysts are rarely found in cat
feces (Dubey et al., 1995). Since toxoplasmosis is a
major concern for pregnant women, sero-epidemio-
logical studies in young girls are useful for designing
prevention policies before pregnancy.

The prevalence of 7. gondii differs from country
to country depending on the socioeconomic model of
cat accommodation, their feeding behavior and the
education level of people (Al-Kappany et al., 2010).
Infection rates in stray cats are an indirect indication
of T gondii in the environment (Wang et al., 2012).

Although T gondii infections are generally as-
ymptomatic, toxoplasmosis can be a serious disease
in humans (Montoya and Liesenfeld, 2004). Infection
with T gondii can cause toxoplasmic encephalitis in
immunocompromised patients, blindness, abortion,
fetal abnormalities or even prenatal death in congeni-
tal cases (Cook et al., 2000).

The ingestion of ecologically robust stages (sporo-
zoites in oocysts), the consumption of raw or under-
cooked meat or meat products containing tachyzoites
or bradyzoites are the main routes of transmission of
Toxoplasma to humans (Tenter et al., 2000; Dubey et
al., 2009).

In Algeria, cats mainly live outside like stray dogs

where they hunt for food or live on waste. Even in-
door cats are allowed to roam. Thus, the environment
is likely to be contaminated by oocysts excreted by
these cats. In recent years, the cat population has in-
creased due to the accumulated attention paid to ani-
mal welfare in cities. On the other hand, animals are
highly respected in Algerian culture, so stray cats live
freely in our environment. The aim of this study was
to determine the seroprevalence of Toxoplasma 1gG
antibodies in cats in the urban area of Algiers, Algeria.

MATERIALS AND METHODS

Ethic statement

Risk assessment was submitted to and approved by
the ethics committee and decision board of Hygiéne Ur-
baine d’Alger (HURBAL). HURBAL is an institution
affiliated with the Algerian Ministry of the Interior, the
Local Government and the Algerian Ministry of Agri-
culture and Rural Development. By decision of the Min-
istry of the Interior and in the context of the National
Program for Rabies Control, HURBAL captured stray
cats and dogs from Algiers area. Once captured, the stray
animals were housed in cages, euthanized after the expi-
ration of the legal waiting period (7 days, to allow own-
ers to claim their pets). To facilitate the work in the field,
the veterinary surgeons and their assistants working in
this establishment collaborated with us.

Samples collection

Samples were taken from December 2017 to Au-
gust 2018. A total of 184 blood samples were taken
from stray cats (109 males, 75 females) living in var-
ious places and neighbors (12 in stables, 15 in zoos,
17 in hatcheries, 19 in slaughterhouses, 21 in farms
and 100 in a canine furrier in the city of Algiers (Al-
geria), located in the north of Algeria (latitude 36 °
42 ‘00’ °N, longitude 3 ° 13 ‘00’ ‘E) . Sampling was
performed in a room devoted to veterinary activities.
Blood samples were taken from the heart immediately
after the animals were euthanized.

The approximate age of each cat was estimated
based on the teeth. Cats were classified as juveniles
(<2 years) and adults (> 2 years) (Garcia-Bocanegra
et al., 2010). Sex was also recorded for each animal.
The serum was separated from the blood clot by cen-
trifugation for 10 min at 1900 x g and was stored at
-20 © C until analysis.

Serological examination
The presence of anti-T.gondii antibodies was test-
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ed using an ELISA test (ID Screen® Toxoplasmosis
Indirect ELISA Multi-species, ID.VET. Innovative
Diagnostics. Montpellier, France) according to the
manufacturer’s instructions. The sensitivity of this
ELISA test reaches 100% while the specificity has
been determined at 96% (manufacturer’s data).

The results were expressed in optical density (OD);
the absorbance was read at 450 nm (wavelength) with
an EL-800 ELISA plate reader (Biotek Instruments
Inc., USA). The 96-well plate is coated with P30 T.
gondii antigen, and the antigen-antibody complex is
formed using the peroxidase conjugate which is add-
ed later. Positive and negative controls were provided
by the manufacturer and used to validate each test.

The samples were considered positive if they had
a value > 50%; doubtful for values between 40% and
50% and negative if < 40%. This percentage was cal-
culated as follows: Percentage of positivity = 100 * OD
of the sample / OD of the PC. The sensitivity and speci-
ficity of this ELISA test are 100% and 96% respective-
ly (information provided by the manufacturer).

Statistical analysis
Statistical analysis as performed using SPSS Sta-

tistics 22.0. The degree of significance of the cor-
relation between seroprevalence, age and sex was
achieved by the y test. These correlations were con-
sidered significant for p <0.05. Confidence intervals
(95%) were calculated according to Toma et al., 1996.

RESULTS

Out of 184 serum samples, 58.15% (107/184)
were positive and 41.84% (77/184) were negative for
the presence of antibodies to 7. gondii. The percent-
ages of seropositivity of the samples taken at different
sites were as follows: 75% of the 12 samples from the
stables, 46.6% from the 15 samples from zoos, 64.7%
from the 17 samples from hatcheries, 73.6% from the
19 samples from the slaughterhouses, 61.9% of the 21
farm samples and 53% of the 100 canine fur samples.
(Table 1)

There was no statistically significant difference
between male and female cats. The seropositivity rate
of Toxoplasma gondii increases with age (p = 0.05),
but there is no statistically significant difference be-
tween the age groups (Table 1).

Table 1. Analysis of risk factors related to 7. gondii seroprevalence in stray cats (n = 184) in Algiers urban area

Variables N No. of positive Percentage (%) 95% CI P-value
Age group Young 32 12 37.5 20.7-54.3 0.0589
(year) Adult 152 97 63.8 56.2-71.4 )
Gender Male 109 66 60.5 51.3-69.5
Female 75 44 58.6 47.5-69.7 0.0656
Stables 12 09 75 50.5-99.5
. Z00s 15 07 46.6 223-71.7
(saniiglc?:llect Hatcheries 17 11 64.7 22874 03130
locati Slaughterhouses 19 14 73.6 53.8-93.4
ocation)
Farms 21 13 61.9 11.55-29.45
Canines furrier 100 53 53 43.2 -62.8

N: number of animals tested; No.: number; CI: Confidence Interval;

DISCUSSION

The size of the cat population has increased in

recent years due to the improvement of the human
lifestyle and the awareness of animal welfare. Stray
cats live freely in the environment and feed on waste
thrown around the houses during the night. The cat
plays an important role in the spread of toxoplasmosis
because it is the only animal to excrete oocysts in the
environment (Silva et al., 2002).

Due to the close contact of cats with humans and

the fact that children play outside on the ground, cats
can be an important potential source of transmission
of zoonotic parasites such as Toxoplasma as they are
the only hosts that can excrete resistant 7. gondii oo-
cysts in the environment (Asthana et al., 2006; Dubey
et al., 2006; Pas and Dubey, 2008)

Toxoplasmosis is a zoonotic parasitic disease
caused by the protozoan 7. gondii. Human infections
are common and generally asymptomatic, but they
can become very dangerous in immunocompromised
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and HIV-positive patients. The infection can be seri-
ous if it is transmitted to the fetus during pregnancy.
In unexposed mothers, it can lead to abortion, birth
defects and blindness of the fetus.

Toxoplasmosis is one of the most important zoo-
notic diseases in Algeria and anti-Toxoplasma anti-
bodies have been detected in humans, cattle, goats,
sheep, wild and domestic birds (Keshavarz Valianand
Ebrahimi, 1970) (Ghazaei, 2006; Sharif et al., 2010;
Mohamed-Cherif et al., 2015; Mohamed-Cherif et al.,
2019). The seroprevalence of 7. gondii in cats varies
according to their type (stray or domestic), age, test
method and geographic location (Dubey et al., 2002;
Silva et al., 2002; Mohan et al., 2002).

In the present study, 58.15% of the stray cats were
positive for 7. gondii. The estimated seroprevalence is
comparable to the seroprevalences in other countries,
for example 55% in an urban cat population in Ger-
many (Tenter et al., 1994b) and 64.6% in Iran (Tehra-
ni-sharif et al., 2015). The results of the present study
showed a higher seroprevalence of 7. gondii in the
urban area of Algiers rather than in other countries,
for example 18.6% in a population of urban cats in
France (Afonso et al. , 2006), 23.1% in Japan (Ni-
shikawa et al., 2003), 25.0% in domestic cats in Bel-
gium (De Craeye et al., 2008), 30.5% in northern Italy
(Spada et al., 2012), 32% in German (Tenter et al.,
1994a; Tenter et al., 1994b), 36.9% in Spain (Mir6 et
al., 2004), 40% in Sari-Iran (Sharif et al., 2009) and
50% in Algiers (Yekkour et al., 2017). Our results are
lower than those observed in other studies: 70.2% in
Belgium (Dorny et al., 2002), 85.4% in Addis Ababa,
Ethiopia (Tiao et al., 2013), 90% in Tehran (Hadd-
adzadeh et al., 2006) and 95.5% in Egypt (Al-Kap-
pany et al., 2011). It is difficult to compare different
serological surveys in felines because the seropreva-
lence of T.gondii varies between wild and domestic
animals, between cat age groups, the serological test
method, the sample size and the geographical loca-
tion. The difference in seroprevalence in the areas
where the samples are located could be explained by

differences in the local reservoirs of the parasite, both
in prey and in the environment, which serve as lo-
cal sources of infection for cats. In Algiers, cats are
generally kept outside in urban areas and often roam
more freely, which increases their access to parasites.

In addition, the higher seroprevalence of 7. gondii
found in cats is likely due to the carnivorous behavior
of cats living outdoors and the consumption of prey
animals such as rodents and birds. The higher sero-
positivity with the age of cats increases the hypothesis
that most cats acquire a 7. gondii infection after wean-
ing (Torrey and Yolken, 2013; Ahmad et al., 2014;
Must et al., 2015), even if in our study, there is no sig-
nificant statistical difference between the age groups.

CONCLUSION

In conclusion, the results of the present study
revealed that 7 gondii infection is highly prevalent
(58.15 %) in stray cats, with 75% of them are from
stables, 46.6% from zoos, 64.7% from hatcheries,
73.6% from Slaughterhouses, 61.9% from farms and
53% of 100 from canine furrier. In order to protect
public health, more measures should be taken. The
proper disposal of cat litter, keeping cats indoors to
minimize their acquisition of infection from prey or
the environment, and reducing the feral cat popula-
tion are recommended.

Minimizing close contact with cats and protecting
the play areas of children might potentially reduce the
oocyst burden (Zhang et al., 2009). Moreover, chil-
dren, pregnant women, and immunosuppressed peo-
ple should adhere to hygiene principles after contact
with soil and cats, as well as the good handling of
meat, meat products and fruits and vegetables.
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