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Objective: To determine the prevalence of toxoplasmosis among domestic animals of Mohmand
Agency, Pakistan.
Methods: Indirect haemagglutination test was used to detect Toxoplasma gondii (T. gondii)
antibodies in the sera.
Results: Out of 384 domestic animals, 124 (32.29%) were seropositive for antibodies of T. gondii.
T. gondii antibodies were detected in 56 out of 104 examined goats (53.84%). The seropositivity in
male and female goats were 20 (38.46%) and 36 (69.23%) respectively. The seropositivity of T. gondii
in sheep was 36% (n=100) while the prevalence in female sheep was higher (41.66%) as compared to
male sheep (30.76%). A total of 8 out of 48 male cows were detected seropositive (16.66%) and 8 out
of 32 female cows were detected seropositive (25%). Lowest prevalence was detected in buffaloes
which was 16% (n=100). Out of 52 male buffaloes 4 were detected seropositive for T. gondii
antibodies (7.69%) while in female buffaloes was 25% (n=48). The seroprevalence of T. gondii
antibodies was higher in goats and lower in buffaloes.
Conclusions: The findings of the present study indicate that T. gondii infection is high in
domestic animals in Mohmand agency, Pakistan, which has implications for public health in this
region. Essential control strategies and suitable measures should be carried out rationally in this
region, in order to lower the risk of exposure to T. gondii.
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1. Introduction
Toxoplasma gondii (T. gondii) is an obligate intracellular
protozoan parasite which is worldwide in distribution[1]. The
definitive hosts of T. gondii are felids like cats while warm
blooded animals act as an intermediate host[2]. The sexual
reproduction of the T. gondii occurs only in cat which is
the transmission vector and faeces are the main source for
transfers of infection. Cats shed the oocysts in their faeces
and transmit the infection to intermediate host. In animals
the infection is transmitted by ingestion of food or water
contaminated with cat faeces or by eating oocyte infected
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meat while humans get infection by eating tissue cysts in
undercooked or uncooked meat or even can be transmitted
from mother to foetus [3] . A lthough it is commonly
recommended to avoid contact with cats by pregnant women
but the contribution of this risk factor in the disease spread
is controversial. Regardless of the few studies relating
exposure to cats as a minor source of disease while several
other studies have failed to identify a significant risk factor
for toxoplasmosis[4].
The symptoms of the disease are flu-like mild illness;
characterized by fever, headache, fatigue or even no signs
but the people with deficient immune system (HIV infected
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persons) or pregnant women may suffer from serious illness
starting from diarrhoea, pneumonia and liver diseases to
weight loss and infection of central nervous system, even
death in severe infection. In the latent stage, the disease
remains asymptomatic ranging from few days to several
months but emerges as flu-like mild symptoms in the early
acute stage. The disease can relapses on the persons whose
immune system is very weak ( HIV infected persons or
transplant receipts)[5,6].
About 33% of world’s population is infected with T. gondii
but the frequency differs according to the geographical areas.
Prevalence of infection is 25% in Japan, 20%-30% in USA,
Finland 50%, Netherland and Italy 60%, and Poland 50%-60%.
Incidence can be as higher as 80%[3]. Seroprevalence of T.
gondii infection of 17.4% was found in young school children
in Islamabad, Pakistan[7]. The prevalence rate in Dera Ghazi
Khan, Pakistan was detected to be 29.5%[8].
Since the disease is latent for long period and is lethal in
its acute case for humans, and the domestic animals are the
main source of disease transmission to humans, thus there
is a need to develop methods to timely detect the disease.
The data about the incidence and prevalence of the disease
in the domestic animals will be highly helpful to divert
the attention to take the necessary actions for the control
and management of the disease. Furthermore, animal’s
toxoplasmosis may be a risk factor for infection to human
population in the area. Therefore the current project was
planned to detect the prevalence of toxoplasmosis in domestic
animals in the Mohmand Agency and the connected regions.
2. Materials and methods
2.1. Serum collection
This study was carried out to determine the seroprevalence
of T. gondii in domestic animals in Mohmand Agency,
Pakistan. The animals (buffaloes, cows, goats and sheep)

were chosen by random sampling method to investigate the
seroprevalence of anti-T. gondii antibodies. A total of 384
samples were collected including 104 goat, 100 sheep, 80
cows, and 100 buffaloes from different regions (Khazeena,
N awagai, C hamarkan, U lai and G halanai ) in M ohmand
Agency. Approximately 5 mL of blood was collected from
jugular vein through disposable syringe and was transferred
to the collecting tubes containing anticoagulan. The samples
were centrifuged at 3500 r/min for five minutes at room
temperature for the extraction of serum. The collected
serum was stored in eppendorff tubes at -20 °C until further
analysis.
2.2. Serological examination
The commercial Indirect Hemagglutination Antibody
(IHA) test kits were used according to manufacturer protocol

(SERFIB, France)

for detection of antibodies of T. gondii.
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A serial two fold dilution was prepared starting from 1:40,
up to 6th dilution. A drop of sensitized red blood cells was
distributed in the each well containing diluted serum. While

unsensitized and sensitized blood was used as positive
and reagent control. The samples were mixed well and the
plate was allowed to stand for 2 h before reading. All sera
reactivated at ≥1:80 were considered as positive.
2.3. Statistical analysis
The results were expressed in percentages. The values
between different sex groups were analysed by using Chi
Square test for Windows (Release 16.0 standard version). The
P value < 0.05 was considered as statistically significant.

3. Results
A total of 384 domestic animals from different localities
and Ghalanai) of
Mohmand Agency were examined for the presence of T.
gondii antibodies by using IHA. Out of 384 only 124 (32.29%)
( K hazeena, N awagai, C hamarkan, U lai

domestic animals were detected seropositive for T. gondii
at dilution ≥1:80. Seroprevalence of T. gondii infection was
detected in goats, sheep, cows and buffaloes (Table 1). The
seroprevalence of T. gondii varied in sex groups, ranging
from 16% to 53.84% (Table 2).

Table 1
Seroprevalence of T. gondii in domestic animals.
Type of animals No. examined No. positive
Goats
104
56
Sheep
100
36
Cows
80
16
Buffaloes
100
16
Total
384
124

Prevalence (%)
53.84
36.00

20.00
16.00

32.29

Table 2
Seroprevalence of T. gondii of different sex in goats, sheep, cows and
buffaloes.
Type of animals
Goats
Sheep
Cows

buffaloes

Male n (%)

Female n (%)

Prevalence (%)

16 (30.76)

20 (41.66)

36 (36)

20 (38.46)
8 (16.66)
4 (7.69)

36 (69.23)
8 (25)

12 (25)

56 (53.84)
16 (20)
16 (16)

Toxoplasma gondii antibodies were detected in 56 out
of 104 (53.84%) examined goats. Out of 104 examined goats,
52 were male and 52 were female. Out of 52 male, 20 were
detected seropositive (38.46%). In 52 examined female, 36
were detected seropositive (69.23%). The seroprevalence of
toxoplasmosis was higher in female as compared to male
goats (Table 2). The seroprevalence of T. gondii antibodies
was significantly higher in female goats with titers ranging
from 1:80 to 1:160.
Toxoplasma gondii antibodies were detected in 36 out of
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examined sheep (36%). A total of 16 out of 52 examined
male were detected seropositive (30.76%). A total of 20 cases
out of 48 female were tested seropositive (41.66%). High
prevalence was also seen in female as compared to male
sheep (Table 2).
A total of 8 out of 48 male cows were detected seropositive
(16.66%) and 8 out of 32 female were detected seropositive
(25%) (Table 2). High specific antibody levels were most
frequent at (≥1:80) titer.
Lowest prevalence was found in buffaloes. A total of 100
buffaloes were examined for seroprevalence of T. gondii
antibodies. Buffaloes were divided into two groups of male
and female. Out of 52 male, 4 were detected seropositive
for T. gondii antibodies (7.69%). A total of 12 out of 48 (25%)
female buffaloes were detected seropositive for T. gondii
antibodies ( T able 2 ) . T he seroprevalence of T. gondii
antibody levels were most frequent at (≥1:80).
100

4. Discussion
In this study, we examined the seroprevalence of T. gondii
infection in domestic animals in Mohmand agency, Pakistan.

32.29%

of the 384 tested domestic animals were found to be
seropositive for T. gondii, which is higher than 9.2% reported
from Guangxi but is lower than 46.4% from Xinjiang, China[9,10].
In the present study, seroprevalence for T. gondii in sheep
was extremely low 36% as compared to 48.6% from Greece[11]
and 46.2% from Brazil [12] and 44.1% from West Indies[13].
The 36% seropositivity rate found in sheep in present study
is higher than 4.4% from Northeastern China[14]. This might
possibly be due to the difference in climatic conditions.
In our study, seroprevalence for T. gondii antibodies are
widespread in animal population which show resemblance
with others work[15].
Among the domestic animals the highest prevalence of
toxoplasmosis is present in goats 53.84% which is similar to
35.5% from Malaysia[15]. 53.84% Prevalence of toxoplasmosis
in sera of goats in present study is higher than 35.5% from
Malaysia, 30.7% Greece, 30.6 % Brazil, 31% Mexico and 42.8%
West Indies[13]. The prevalence rate of toxoplasmosis in goats
is similar to 52.8% reported from Romania [11,13,15-18].
In the present study seroprevalence of toxoplasmosis
in sheep (36%) and goats (53.84%) is extremely higher than
Pakistan (11.2% sheep, 25.4 % goats) [19], and Iran (6.7% sheep,
4.6% goats)[20] but is lower than reported from Brazil (60.8
% sheep, 81.8% goats)[21]. In our study seroprevalence of T.
gondii in cows in Mohmand agency, Pakistan is extremely
high 20% compared to the 2.3% in China[22].
T he prevalence rates were different from different
localities suggestive of different exposure to infection. It
is therefore not possible to compare prevalence data of
studies which used different serological tests with variable
sensitivity and specificity. The contrast in results may be
due to the use of different serological tests with variable

sensitivity. Toxoplasmosis is more common in those areas
where the environment is warm and humid as compared to
dry and cold areas[23]. In the present study lowest prevalence
of 16% is detected in buffaloes which is similar to the work
done in Punjab[24].
The seroprevalence of T. gondii may be high in areas
where people eat undercooked meat, do not wash
vegetables and fruits and the people who have interaction
with dogs and cats or other domestic animals or have direct
contact with the soil. The consumption of municipal water
also increases the prevalence of T. gondii[3].
Toxoplasmosis is commonly found in both male and female
domestic animals in Mohmand agency, Pakistan, but with an
increased frequency in females as compared to males. It may
be due to the fact that female cattle have more contact with
the cats and dogs which are definitive hosts of T. gondii.
These infected animals are the potential risk factors for the
spread of toxoplasmosis to human population of the area.
Therefore measures should be taken to control and prevent
toxoplasmosis in all domestic animals in the study region.
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Comments
Background
Toxoplasma gondii is an obligate intracellular protozoan
parasite which is worldwide in distribution. The definitive
hosts of T. gondii are felids like cats while warm blooded
animals act as an intermediate host. About 33% of world’s
population is infected with T. gondii but the frequency
differs according to the geographical areas.
Research frontiers
The study was carried out to determine the seroprevalence
of T. gondii in domestic animals in Mohmand Agency,
Pakistan. The animals (buffaloes, cows, goats and sheep)
were investigated for the presence of anti-Toxoplasma
gondii antibodies by using IHA.
Related reports
In this study, the seroprevalence of T. gondii infection in
domestic animals in Mohmand agency, Pakistan was 32.29 %
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of the 384 tested domestic animals which is higher than 9.2 %
reported from Lv et al., 1994 but is lower than 46.4% by Mi et
al., 2007. This may be due to interaction with definitive host
and mud houses.
Innovations and breakthroughs
T his study was carried out for the seroprevalence
of toxoplasmosis in different domestic animals. T he
seroprevalence of Toxoplasma gondii antibodies was higher
in goats and lower in buffaloes.
Applications
This study indicates that T. gondii infection is high in
domestic animals in Mohmand agency, Pakistan, which
has implications for public health in this region. Essential
control strategies and suitable measures should be carried
out rationally in this region, in order to lower the risk of
exposure to T. gondii.
Peer review
T his is an excellent study in which the researchers
evaluate the prevalence of Toxoplasma gondii in domestic
animals. The results are interesting and suggest that a high
prevalence of toxoplasma in domestic animals may be a high
risk factor for human beings.
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