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Abstract
Toxoplasmosis is one of the important parasitic zoonotic diseases, creating significant
productive and reproductive losses and issues of public health significance. The causative agent
Toxoplasma Gondi is an obligate intracellular pathogenic protozoan. The definitive hosts of
Toxoplasma Gondi are cats while mammals and birds are intermediate host. The major cause
of transmission of this lethal infection is through consumption of contaminated meat that
contains cysts and spores which is an easy spread and alarming threat to human beings which
are largely dependent on the meat and meat products.Toxoplasma Gondi infection threatening
the lives of one-third population of human beings worldwide, leading to more than 200,000
deaths per year. Besides these, recent calculations rank the disease at the same level as
Salmonellosis and compylobacteriosis. Acknowledging the Toxoplasmosis importance, the
design of present study was to give an observation to this disease. The major focus of this study
was to investigate the prevalence of this toxoplasma infection in cats and their screening
through PCR and LAT test. Eighty samples were taken from four districts of KPK, Pakistan and
were screened for their seropositivity via LAT Latex agglutination test and microscopy as well.
The positive samples from microscopy were further analyzed through PCR and Agrose gel
electrophoresis stained with ethidium bromide. A seropositivity of 12.22% occurred in the
samples analyzed via Latex Agglutination Test and prevalence of 2.50% through microscopy.
A statistically non-significant positive infection was recorded in the cats of four districts of
KPK, Pakistan.
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Through estimation it isobserved that about
Introduction
Toxoplasma
gondii
infections
are
one-third of the world population is
extensively spread in animals and humans.
affected by this parasite [1]. Toxoplasmosis
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is documented as major zoonotic disease as
it is one of the key causes of abortion.
Mostly its infection has no clinical
symptoms
although
congenital
Toxoplasmosis has been found at highest
level among family of all food-borne
pathogens [2]. Course of the primary
infection is mostly found subclinical and
wide range of infected human population
does not get any kind of symptoms.
Infection can lead to significant mortality
and morbidity in some groups. These
include
chorioretinitis,
encephalitis,
congenital infection and mortality in new
born [3].
Infection through Toxoplasma gondii,
found worldwide in various climates, has
higher prevalence in humans and in other
canine, feline, caprine and ovine species.
More than 6 million individuals at global
level have been infected with Toxoplasma
gondii. However, sero-prevalence which is
measured by IgG level against Toxoplasma
gondii, have variations worldwide.
Toxoplasma gondii has been reported 6.7%
in Korea, 23.9% in Nigeria, 12.3% in
China, 47% in France, 46% in Tanzania [4].
Likewise, it is reported up to 30% in Europe
and 10% reported across USA [1]. A highest
rate of toxoplasmosis is reported across
Serbia and Poland with 58% and 60%
respectively [5]. Approximately 33% of the
human population worldwide may acquire
this infection. However, its prevalence rate
has been observed different with nutrition,
climate, sociocultural habits, geographic
factors, and transmission route [6].
Improved veterinary practices and increase
inawareness among people can decrease the
possible risks regarding toxoplasmosis at
the global level [7].
The major cause of morbidity and mortality
in this Toxoplasma gondii is reported in
newly born fetus, immune compromised
patients including patients with acquired
immune-deficiency
syndrome
[8].
Infection in intermediate host occurs by
engulfing of cyst contaminated meats,
sporulated oocysts, specially from sheep
and pig, contact through free tachyzoites or

by trans-placental route congenitally. In
livestock Toxoplasma gondii mostly effect
sheep and goats, however infection in cattle
has also been reported. The parasite leads to
miscarriage
with
major
economic
droppings among small ruminant breeders
[9, 10]. Infection transmitted to the fetus
occurs during gestation and can lead to
hearing and visual loss, psychomotor and
mental illness, hematological deformity,
seizures,
hepatosplenomegaly
and
ultimately death. Annual occurrence of
congenital toxoplasmosis was recorded up
to 190,100 cases globally [11].
Definitive hosts of Toxoplasma gondii
belong to members of cat family known as
felid. Large number of mammals and birds
act as an intermediate host. Infection occurs
mostly by engulfing either meat or oocyst
present in the meat having live organisms.
Organisms enter into intestinal linings and
may develop too many neighboring tissues.
Individual organisms are about 6 × 2 μm
long and grow inside host cells. Cystic
tissues infected with hundreds of organisms
can lead to infection wanes. Toxoplasma
reproduces in cats only through sexual
reproduction. Organisms that infect
intestinal linings,produces oocysts and shed
oocytes in the feces. Fully mature oocysts
are almost 12 μm in diameter and consist of
eight infective sporozoites.
The rate of Infection has reduced because
people are becoming aware in present time
and they are not using improperly cooked
meat and the work of animal husbandry
advancement. In the area of Mohmand
Agency,
Pakistan,
the
rate
of
seroprevalence for toxoplasmosis observed
in the cowswas 20% while in buffalos 16%
[6]. The prevalence showed by study
20.37% in human population of the
Pothwar area. Previously in the
comparative study lower prevalence of
Toxoplasma gondii infection (11.34%) has
been observed in district of Lahore, another
part of central Punjab province of the
Pakistan [12]. In this study we attempted to
investigate the prevalence of toxoplasma
infection in thecats and their screening.
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under lightmicroscope at 4X, 10X and 40X
respectively.
Oocyts suspension was centrifuged at
13000 rpm for 2-5 minutes. Oocysts pellet
formed in Eppendorf tube (1.5 ml). The
supernatant was discarded completely. The
pellet was re-suspended in 20ul sodium
hypochlorite (NaClO 7%) at 4 degrees
Celsius for 2 hours. After incubation, 40ul
saturated salt solution (SSS) was added to
the tube. After that, added 300ul of T.E
buffer (mMTris, 1mM EDTA, 10%SDS),
4ul of SDS and 20ul of proteinase K.
Blood (Serum) samples collection
40 blood (serum) samples, 10 each from 4
districts (Peshawar, Charsada, Mardan and
Swat) of Khyber Pakhtunkhwa were
collected. Blood taken from cephalic vein
of cat and serum separated from it and kept
in Eppendorf tube for storage until use.
Screening through latex agglutination kit
Screening of serum samples performed
through latex agglutination test via
Toxotest Latex Kit (REF 1743151). In this
method, one drop of the reagent of Toxotest
Latex Kit and one drop serum samples were
added and mixed and then waited for 2-3
minutes for precipitation [13].
PCR (Polymerase Chain Reaction)
DNA extraction
DNA was extracted from all the fecal
exgene
(cat
.106-101
Geneall
biotechnology co. Ltd) kit method. And the
standard method was used for the whole
procedure.
Gel electrophoresis
Agrose gel electrophoresis 1.5% stained
with ethidium bromide.
Results
Microscopic examination
Fecal samples were checked by direct
smear and floatation methods. Positive
sample was separated and negative samples
were discarded. From positive sample of T.
Gondi oocysts were observed under
microscope i.e. 40X the sample in which
oocyst was labeled as positive sample. The
positive results of Latex kit are shown in
(Fig. 1 & 2) whereas the Image of Gel
Electrophoresis in 1.5% agarose gel stained

Materials and Methods
Experimental station
All tests were performed at Molecular lab
of
Pathology
Department,
UVAS
(University of Veterinary and Animal
Sciences Lahore Pakistan). The duration of
study was January 2019 to December 2019
Sample collection
A total number of 40 blood and 40 fecal
samples from cats having toxoplasmosis
were collectedfrom four districts Peshawar,
Charsada, Mardan and Swat of Khyber
Pakhtunkhwa, 10 samples from each
district. Blood was taken from cephalic
vein of cat, serum separated and stored in
Eppendorf tube following all standard
procedures. Cat fecal samples
were
collected, from residences and open areas
where cats defecated freshly and from pet
owners and stored in iceboxes.
Screening through microscopy
Three grams of fecal samples was
homogenized in tap water and sample was
mixed completely. The homogenized
material was passed through strainer in
another clean beaker. The sample was taken
in 15ml test tubes and centrifuged at
4000rpm for 4-5 minutes. Pellet formation
was observed in the bottom of the test tube.
The water was carefully discarded without
disruption to the pellet. The pellet
containing test tube was filled with
saturated salt solution up to 13.5 ml and
centrifuge at 2000 rpm for 57 minutes. All
the oocysts gathered at the top of the test
tube. Test tube containing oocyst was filled
with tap water and centrifuge at 4000 rpm
for 7-10 minutes. Oocyts gathered down
due to density difference at the bottom of
test tube the supernatant was carefully
discard with the help of dropper. This
washing of oocysts was repeated 3-4 times
respectively. Collected in sporulated
oocysts were placed in 2.5% potassium
dichromate at the ratio of 1:5 and poured in
the petri dishes depth less than 1 cm. The
petri dishes kept at room temperature for
sporulation. Regular inspection was done to
confirm the Sporulation of Oocyts. After
5days sporulated oocysts were observed
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with ethidium bromide showing fine band is
shown in (Fig. 3).

Microscopy
The sporulated oocyst was spherical or
somewhat round in shape as shown in (Fig.
4) with a size ranged from 8um to 14um. It
was seen at 40X magnification.

Figure 1. Arrows show positive blood sample showing on Latex agglutination kit

Figure 2. Arrow show positive blood sample on Latex agglutination kit precipitated one

Figure 3. Image captured under UV-illuminator with control positive
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Figure 4. Arrows show Oocysts of Toxoplasma gondii during microscopic examination at
40Xwith size of 8-12 um
Image of Gel Electrophoresis in 1.5%
agarose gel stained with ethidium bromide
showing fine band fromthe PCR product of
targeted gene of Toxoplasma gondii. Lane
1 showing 100bp DNA marker, Lane 2
showing control positive, Lane 3 showing
PCR sample Lane 4 showing control
negative.
Total 40 samples of cat were checked by
microscopy. Out of 40 fecal samples, 1
sample was positive for toxoplasma oocyst.
After this PCR technique was applied on
toxoplasma positive fecal sample by
Microscopy. The result of the PCR was
negative for this sample (Table 1).
Overall 40 fecal samples collected. 10
samples from Peshawar, 10 samples from
Charsada, 10 samples from Mardan and 10
samples swat. Only one fecal sample from

Charsada positive while all other were
negative (Table 2).
Total 40 samples of cat were checked by
latex agglutination test. Out of 40 blood
samples 05 samples was positive for
toxoplasmosis (Table 3).
Overall 40 blood (serum) samples collected
from four districts of Khyber Pakhtunkhwa.
10 samples from Peshawar, 10 samples
from Charsada, 10 samples from Mardan
and 10 samples swat. Only 1, 3 and 1
sample positive from Peshawar, Charsada
and Mardan respectively while all other
found negative (Table 4). Bar-graph of
positive and negative blood samples
through Latex agglutination test is shown in
(Fig. 5) and Bar-graph of positive and
negative fecal samples through microscopic
examination is shown in (Fig. 6).

Table 1. Fecal Samples on Microscopy + PCR
Specie

Total Fecal
Samples

Cat

40

Microscopy
40

Positive Negative
1
39

PCR on Microscopic Positive Fecal
Sample
Positive
Negative
1
0
1

Table 2. District wise comparison of fecal samples by Microscopic Examination
Specie
Cat
Cat
Cat
Cat

District
Peshawar
Charsada
Mardan
Swat

Total Fecal Samples
10
10
10
10

Microscopic Positive
0
1
0
0

82

Microscopic Negative
10
9
10
10
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Table 3. Blood samples on Latex agglutination test
Total Blood
Samples
40

Specie
Cat

Latex Agglutination
Positive Samples
05

Latex Agglutination
Negative Samples
35

Seropositivity
(%)
12.5%

Table 4. District wise comparison of blood samples by Latex Agglutination Test
Specie

District

Total bloodsamples

Cat
Cat
Cat
Cat

Peshawar
Charsada
Mardan
Swat

10
10
10
10

Latex agglutination
positive
1
3
1
0

Latex agglutination
negative
9
7
9
10

4
0
3
5
3
0
Series
1

2
5
2
0
Positive samples
Negativ

Figure 5. Bar-graph of positive and negative blood samples by latex agglutination test
4
0
3
5
3
0
Series
1

2
1
5
1
0

positive
samples

negative
samples

Figure 6. Bar-graph of positive and negative fecal samples through microscopic
examination
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was 0.42 which is higher than 0.05. This
interpreted as; we are 95% confident that
there is no association among the data. So
our null hypothesis is accepted and our
alternate hypothesis is rejected. After
screening of 80 samples of fecal andserum
(40 each) from same source we conclude
that there was no significant prevalence of
toxoplasmosis among cats in Peshawar,
Charsada, Mardan and swat in Khyber
Pakhtunkhwa (Table 6).

Statistical analysis of fecal samples
The results of Chi square showed that the P
value is greater than 0.05 which reflects that
the results are non-significant. It indicated
that prevalence of toxoplasmosis is not
significant in cats of Peshawar, Charsada,
Mardan and swat districts of Khyber
Pakhtunkhwa (Table 5).
Data analyzed through Pearson Chi square
method on SPSS 16. Confidence interval
was of 95% was applied on data with alpha
value of 0.05. Significant value obtained
Table 5. Statistical Analysis of fecal samples
Chi squaretest names
Pearson
Chisquare N of valid cases

Value
40.000
40

Df
39
1

Significance of Chi square
.385

In these results, p value ≤ 0.0 is considered significant

Table 6. Statistical analysis of fecal and serum samples
Chi square testnames
Pearson
Chi squareN of valid cases

Value
40.000
40

Df
39
1

Significance of Chi square
.426

In these results, p value ≤ 0.0 is considered significant

detection are PCR, ELISA, LAT and
microscopy for the study of oocysts of
Toxoplasma gondii but none of these tests
can be called gold standard. In present study
the prevalence of Toxoplasma gondii
showed to be 2.50%. Similarly, Latex
agglutination test was performed for the
detection of positive sample using serum
investigated the prevalence of Toxoplasma
gondii in stray cats in Iran. They performed
the microscopic examination of fecal
samples of stray cats. They showed the
prevalence of Toxoplasma gondii was 2.2%
[15].
Serological tests unable to detect
Toxoplasma Gondi infection in some
immune-compromised patients as specific
anti-Toxoplasma antibodies titers may fail
to enhance during diagnosis of the disease.
Direct detection of parasite within
biological samples by process of
Polymerase Chain Reaction (PCR) is
considered important regarding diagnosis.
PCR considered an important tool for the
diagnosis of toxoplasma infections [16].

Discussions
The detection of toxoplasma before
infection can be done by serology and used
to know acute infections. Response of IgG
commonly appears between 1 to 2 weeks
after infection and has a peak level within 30
to 60 days. Its level may have retained
lifelong and appearance of IgM before to
IgG after occurring of primary infectionbut
mostly it does not persist. However, its
presence indicates acute infection.
Confirmatory tests should bedone because
its specificity is not considered always
accurate. There are various other methods
that are used to diagnose the disease i-e
infected tissues histology, culture of the
parasite and polymerase chain reaction of
body fluids such as cerebrospinal fluid.
PCR used to detect DNA of parasite on
amniotic fluid. PCR of vitreous and
aqueous humor is an important tool to
diagnose Toxoplasma gondii with atypical
presentation in patients of AIDS [14].
There are few tests of serology that are used
to detect the presence of Toxoplasma gondii
in different species. Usual tests used for the
84
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Acute and chronic infections can be
differentiated through IgG avidity tests.
In present study, out of 40 blood samples 5
samples were positive by latex agglutination
test which shows 12.5% prevalence.
Similarly, Investigation of the prevalence of
Toxoplasma gondii is done in South Africa
by latex agglutination test. They showed that
the prevalence of Toxoplasma Gondi in cats
was 32.11 % [17]. Study the prevalence of
Toxoplasma Gondi in cats by latex
agglutination test was done in Philippines.
In their studied they showed that prevalence
of Toxoplasma Gondi in cats ofPhilippines
was 42.3 % which was much higher than the
present study that is 12.5% [18]. In a study,
the seroprevalence of Toxoplasma Gondi
in sheep and buffalo in district Charsada
province KPK Pakistan (by latex
agglutination tests), They showed that the
seroprevalence of toxoplasmosis Gondi in
sheep was 40.55 % while in buffalo it was
17.32 %. In present study we collected total
10 samples of cat in district Charsada, out
of which 3 samples were positive for
Toxoplasma gondii by latex agglutination
test, which shows 30 % of seroprevalence
of Toxoplasma gondii in cats of district
Charsada. Kamal et al reported the high
rate of prevalence of Toxoplasma gondii
in district Charsada in our study we have
collected blood samples from different four
districts of Province KPK of Pakistan. In
these four district the highest rate of
seroprevalence of Toxoplasma Gondi was
found in district Charsada i.e. 30 % as
compared to 10 %, 10 % and 0 % in district
Peshawar, Mardan and Swat respectively.
Study
of
Seroepidemiology
of
toxoplasmosis was carried out in humans
with reference to its zoonosis in Northern
areas of Pakistan by ELISA. They tested
1659 humans which were in close contact
with livestock and pets. They showed that
prevalence of toxoplasmosis in humans in
northern area was 20.37 %. In our study we
found that prevalence of Toxoplasmosis in
cat in northern area is 12.5 %. As thisdisease
is having zoonosis transmission so

precautionary measurements should be
adopted by the pet’s owner [12].
Conclusion and Recommendations
It is concluded that more samples of
Toxoplasma gondii were found positive
through latex agglutination test as
compared to microscopy and PCR. In this
study, 1 fecal sample was found positive
through microscopy, 5 serum samples
through Latex agglutination test and all
fecal samples were found negative through
PCR. Current study suggests that Screening
must be sure in Khyber Pakhtunkhwa and
all across the country for Toxoplasma
gondii. Epidemiological study of cats with
large sample size in Pakistan is much
needed for further evaluation of
Toxoplasma Gondi.
Authors’ contributions
Conceived and designed the experiments:
H Raza & MY Tipu, Performed the
experiments: H Raza, A Shawkat & S
Attique, Analyzed the data: A Ahmad, MY
Tipu & T Umar, Contributed materials/
analysis/ tools: M Suliman & T Umar,
Wrote the paper: A Ahmad, ZU Rehman &
H Raza.
References
1. Hill DE, Chirukandoth S & Dubey JP
(2005). Biology and epidemiology of
Toxoplasma gondii in man and animals.
Ani Health Res Rev 6: 41-61.
2. Havelaar A, Kemmeren J & Kortbeek L
(2007). Disease burden of congenital
toxoplasmosis. Cli Infec Dis 44: 14671474.
3. Weiss LM & Dubey JP (2009).
Toxoplasmosis: A history of clinical
observations. Inter J for Parasitol 39:
895-901.
4. Furtado
JM
et
al.
(2011).
Toxoplasmosis: a global threat. J of Glo
Infec Dis 3: 281.
5. Flayyih
Hasan
S
(2011).
Seroprevalence of Toxoplasmosis
Among comers to marriage in Kerbala
governorate. Karbala J of Pharm Sci 2:
97-102.
6. Shah M et al. (2013). Seroprevalence of
Toxoplasma gondii in goats and sheep

85

Pure Appl. Biol., 12(1):78-86, March, 2023
http://dx.doi.org/10.19045/bspab.2023.120009

of district Mardan, Pakistan. Int J Biosci
7: 90-97.
7. Dubey J (2004). Toxoplasmosis–a
waterborne zoonosis. Vet Parasitol
126: 57-72.
8. Lappin,M et al. (1996). Polymerase
chain reaction for the detection of
Toxoplasma gondii in aqueous humor
of cats. Ame J of Vet Res 57: 1589-1593.
9. Pepin M, Russo P & Pardon P (1997).
Public health hazards from small
ruminant meat products in Europe.
Revue Scie et Tech (International Office
of Epizootics) 16: 415-425.
10. Ramzan
M
et
al.
(2009).
Seroprevalence of Toxoplasma gondii
in sheep and goats in Rahim Yar Khan
(Punjab), Pakistan. Trop Ani Health
and Prod 41: 1225-1229.
11. Torgerson PR & Mastroiacovo P
(2013). The global burden of congenital
toxoplasmosis: a systematic review.
Bull of the World Health Org 91: 501508.
12. Ahmad M et al. (2012). Prevalence of
Toxoplasma gondii antibodies in
human beings and commensal rodents
trapped from Lahore, Pakistan. J Anim
Plant Sci 22: 51-53.
13. Swai ES & Kaaya JE (2012). A survey

of Toxoplasma gondii antibodies by
latex agglutination assay in dairy goats
in Northern Tanzania. Trop Ani Health
and Prod 45: 211-217.
14. Moshfeghi DM et al. (2004).
Diagnostic approaches to severe,
atypical toxoplasmosis mimicking
acute retinal necrosis. Ophthalmol 111:
716-725.
15. Khodaverdi M & Razmi, G (2019).
Prevalence
and
genotyping
of
Toxoplasma gondii in stray cats in
Mashhad area, Iran. BMC Vet Res 15: 16.
16. Reischl U et al. (2003). Comparison of
two DNA targets for the diagnosis of
Toxoplasmosis by real-time PCR using
fluorescence resonance energy transfer
hybridization probes. BMC Infec Dis 3:
1-9.
17. Cano-Terriza D et al. (2016). Risk
factors of Toxoplasma gondii infection
in hunting, pet and watchdogs from
southern Spain and northern Africa.
Parasitol Inter 65: 363-366.
18. Ybañez RHD et al. (2019). Endemicity
of Toxoplasma infection and its
associated risk factors in Cebu,
Philippines. PloS one 14: e0217989.

86

