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Serological Study of Prevalence Toxoplasmosis in
Different Animals in Basra Province, Iraq

Sarah K. Naser

Medical Laboratory Techniques Department, Basra Technical Institute, Southern Technical University, Iraq

Abstract

The current study is designed to identify Toxoplasma gondii at animals in Basra province - Iraq, (109) blood samples in
all were collected from cows, sheep, goats and cats in urban domestic and Al-zubair abattoir (sheep n = 42, goats n =19,
cows n = 24, and cats n = 24) at Basra province were tested using a serological test to the identification of anti-Toxo-
plasmosis antibodies in animals during beginning of October 2022 until the end of April 2023, this research demon-
strated that the overall infection rate was (19%), the highest rate observed in cats (33%), followed by sheep and goats
(21%), the findings of the present investigation demonstrated that T. gondii IgG is present in each specimen that is

infected.
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Introduction

T oxoplasma gondii is obligate intracellular pro-
tozoan parasite, may infect nearly all animals
with warm blood including humans and domestic
animals (Boughattas et al., 2011). The phylum Api-
complexa, which includes this protozoan, is known
to infect at least one-third of human (World Orga-
nization for Animal Health — and OIE, 2017),
(Rostami et al.,, 2020) Toxoplasma gondii has an
asexual life cycle in intermediate hosts, such as all
warm-blooded mammals, and a sexual life cycle in
definitive hosts, felids (Al-Malki, 2021). Human
toxoplasmosis can be contracted via tainted water
and food, organ transplants, blood transfusions,
and mother-to-fetus transfer through the placenta
(Almeria & Dubey, 2021), it has been reported that
one significant route for human illness is food-
borne transmission, the main food borne trans-
mission sources include fruits and vegetables,
which are infected with oocysts from cat feces,
undercooked meat harboring tachyzoites or tissue
cysts, and unpasteurized milk containing tachy-
zoites (Vilares, 2019), infection occurs when animals
consume grain, grass, or hay that has been con-
tended by infected cats and feces rough the lymph

nodes after passing via the small intestine before
spreading throughout the animal's system via the
bloodstream. A Toxoplasma gondii infection may
cause early embryonic demise (Maron-Garco et al.,
2022), (Stelzer et al., 2019a) or mummification of the
fetus (Nayeri et al.,, 2021), (Culbasan et al., 2023).
The point in pregnancy when the doe or ewe de-
velops the disease has an impact on the outcome;
the sooner the infection develops during the
gestation period, the more serious the outcome
(Dubey, 2009) besides the loss of progeny (Lv & Cui,
1994), (Dubey et al., 2020) milk production is also
affected; it significantly harms local businesses and
farmers' livelihoods, farm animals, particularly
sheep and goats, are thought to be a major source of
T. gondii infection in humans and other carnivores
(Stelzer et al., 2019b). Iraq has the majority of the
causes of infertility in tiny ruminants are unknown,
although toxoplasmosis is expected to play an
important function in decreases in productivity and
reproduction (Ranucci et al., 2020), (Franc et al,
2018), although recent research conducted in Iraq
has shown a substantial correlation relationship
Toxoplasma gondii seropositivity and miscarriage in
sheep and goats (Al-Barwary & Mikail, 2014), (Al-
Dabagh et al., 2014).
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According to serological data, Anti-T. gondii IgM
develops during acute primary infection with Toxo-
plasma gondii and typically declines within a few
months, whereas Toxoplasma gondii IgG typically de-
velops within one to two weeks after infection and
peaks occur between one to two months (Alhamada
et al., 2017), this antibody's existence indicates a prior
illness, and it has been often utilized as a diagnostic
indicator for chronic disease ever since. However, this
antibody is still unable to differentiate between recent
and previous illness, it has been developed a second
IgG-based test to distinguish between an acute and
chronic infection in an asymptomatic patient (Al
Hamada et al., 2019), (Ybanez et al., 2020), additional
testing using IgE and IgA exist during the first several
weeks of illness, these antibodies are created, but they
quickly dissipate, claim (Montaya, 2002), occurrence
of IgG enables the identification of immunocompro-
mised patients who are in danger for the rest of their
lives. in order to cause a latent infection to reactivate.

Material and method

Collections of serum sample

In this study, which was conducted in the para-
sitological laboratory of the Technical Institute in
the province of Basra, (109) samples of blood from
urban domestic and Al-Zubair abattoirs were taken
from sheep (n = 42), goats (n = 19), cows (n = 24),
and cats (n = 24) into sterile screw-capped tubes.
Each sample was identified, and the tubes were then
left at room temperature in a sloping position before
being concentrated at 10,000 rpm for 5 min to extract
the serum.

Serological testing

According to manufacturer procedure commercial
Onsite Toxo IgG/IgM Rapid Test (USA, catalog
number Ro 234 C2 Rev. E3.0) was used to detect
anti-Toxoplasma gondii IgG and IgM in animals’
serum by utilizing Toxoplasma gondii specific anti-
gens, the test can be completed in 10 min by mini-
mally skilled persons without the use of laboratory
equipment.

Statistical analysis

Chi-square analysis was executed to analyses the
questionnaire data and see whether there was a
correlation between the animal species, differentia-
tions were considered to be statistically significant
when the P- value was less than 0.05.

Ethical approval

Research was approved by the Basra Technical
Institute, Southern Technical University (No. 7/27/
7116, 2022/12).

Result and discussion

Toxoplasmosis in sheep is diagnosed based on
clinical symptoms, tissue samples that show Toxo-
plasma gondii presence, or bodily fluids is very
challenging (LOPES et al.,, 2007). As a result, the
various serological assays may identify antibody
reactions more accurately. The current in-
vestigation's findings confirmed that analyzed sheep
serum from various Basra provincial locations had
antibodies against Toxoplasma gondii. The results of
the study showed a total infection in animals of 19%
with Toxoplasma gondii through examining 109
samples from all animals (Table 1, Fig. 1). The re-
sults were higher than those recorded in Iran using
nested PCR tests, which amounted to (11.6%)
(Robert-Gangneux et al., 2012) and in Bangladesh
(15.52%) (Buxton et al., 2007) while lower than what
was found in West Africa (55.8%) (Bahreh et al.,,
2021).

Results showed the infection rate in cats was 33%,
that lower than what was found (Sah et al., 2019) in
the province of Baghdad (50%) and lower than what
was found in three Mid-Euphrates governorates
(Babylon, Najaf and Diwanyia) (47.4%) (Pereira
et al., 2020), in Qater (28%) (Shatti, 2024), and in
Indonesia (47.5%) (Al-Ramahi et al., 2010), the dif-
ference in toxoplasmosis prevalence between

Table 1. The total ratio of anti-Toxoplasma gondii antibodies (IgG)
detection in the studied animals.

Animal Total No. Positive
No. Percentage %
Cats 24 8 33%
Sheep 42 9 21%
Goats 19 4 21%
Cows 24 0.0 0.0%
Total 109 21 19%

Jg Positive samples

Negative samples

Fig. 1. The total ratio of toxoplasmosis in the studied animals.
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studies may be due to various factors, such as the
method used for diagnosis, or because the preva-
lence of parasites varies from year to year and from
one area to another within the same country or
depending on traditions, hygienic habits, and sani-
tary environment of people who were living there
(Boughattas et al., 2016).

The investigation of the cow sera showed no
infection when compared to the cats (33%), sheep
and goats (33%) (Table 1, Fig. 2), that may be
attributed to the fact that adult cows are often less
susceptible to infection and they are not carriers of
the parasite for a long time because of the rapid
elimination of the parasite from their tissues (Sub-
rata et al., 2021).

Toxoplasmosis is diagnosed by detecting two types
of antibodies (IgM and IgG), each of which has a
different interpretation. A positive IgM antibody test
indicates that parasites may be present; when IgM is
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Fig. 2. The total ratio of toxoplasmosis according to species of the studied
animals.
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Fig. 3. The ratio of anti-Toxoplasma gondii IgM and IgG according to
species of the studied animals.
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Fig. 4. Anti-IgG antibody detection in the studied samples.

detected, animals may have recurrently been infec-
ted, while found IgG indicates a past infection
(Radostitis et al., 2000, pp. 1317—1322). The findings of
investigation demonstrated that T. gondii IgG is pre-
sent in each specimen that is infected (Figs. 3 and 4).

Conclusion

The results of this study can be used by aca-
demics, medical experts, and veterinary specialists
to implement control measures in the region, more
have to be carried out to instruct individuals about
toxoplasmosis, particularly among those who
interact with cattle. The results suggest that more
research is required to create techniques for avoid-
ing infection in flocks and hence in the human
population.

This research suggested using molecular ap-
proaches (PCR) to diagnose toxoplasmosis in
different animals including mammals and birds, the
teaching campaign needs to be improved and it
should look into socioeconomic effects of the disease
on Basra's residents.

Funding

This research did not receive any specific grant
from funding agencies in the public, commercial, or
not-for-profit sectors.

Ethical

Research was approved by the Basra Technical
Institute, Southern Technical University.

Conflict of interest

No conflict of interest.

References

Al Hamada, A., Habib, I., Barnes, A., & Robertson, I. (2019). Risk
factors associated with seropositivity to Toxoplasma among
sheep and goats in Northern Iraq. Veterinary Parasitology of
regional studies and reports, 15, Article 100264.

Al-Barwary, L., & Mikail, F. (2014). Seroprevalence of toxoplas-
mosis in aborted ewes by using different immunologic tests in
Duhok governorate, Kurdistan region, Iraq. Iraqi Journal of
Veterinary Sciences, 28, 11—15.

Al-Dabagh, I, Jasim, B., & Jarjees, M. (2014). Seroprevalence of
antibodies to toxoplasmosis, brucellosis and chlamydiosis in
abortive sheep in Nineveh governorate, Iraq. Iraqi Journal of
Veterinary Sciences, 28, 21—25.

Al-Malki, S. E. (2021). Toxoplasmosis: Stages of the protozoan life
cycle and risk assessment in humans and animals for an
enhanced awareness and an improved socio-economic status.
Saudi Journal of Biological Sciences, 28, 962—969.

Al-Ramahi, H. M., Hamza, R. H., & Abdulla, M. A. (2010). Sero-
prevalence study of Toxoplasmosis in domestic animals in
Mid-Euphrates region-Iraq. Journal of University of Babylon.


https://portal.issn.org/resource/ISSN/2616-9916

AL-AMEED JOURNAL FOR MEDICAL RESEARCH AND HEALTH SCIENCES 2024;2:34—37 37

Alhamada, A. G., Habib, 1., Barnes, A., & Robertson, I. (2017). Risk
factors associated with Brucella seropositivity in sheep and
goats in Duhok Province, Iraq. Veterinary Sciences, 4, 65.

Almeria, S., & Dubey, J. P. (2021). Food borne transmission of
Toxoplasma gondii infection in the last decade. An overview.
Research in Veterinary Science, 135, 371—385.

Bahreh, M., Hajimohammadi, B., & Eslami, G. (2021). Toxoplasma
gondii in sheep and goats from Central Iran. BMC Research
Notes, 14, 1-5.

Boughattas, S., Behnke, J.,, Sharma, A., & Abu-Madi, M. (2016).
Seroprevalence of Toxoplasma gondii infection in feral cats in
Qatar. BMC Veterinary Research, 13, 1—6.

Boughattas, S., Bergaoui, R, Essid, R., Aoun, K., & Bouratbine, A.
(2011). Seroprevalence of Toxoplasma gondii infection among
horses in Tunisia. Parasites & Vectors, 4, 1-3.

Buxton, D., Maley, S. W., Wright, S. E., Rodger, S., Bartley, P., &
Innes, E. A. (2007). Toxoplasma gondii and ovine toxoplasmosis:
New aspects of an old story. Veterinary Parasitology, 149(1-2),
25-28.

Culbasan, V., Gungor, C., Gundog, D. A, Koskeroglu, K, &
Onmaz, N. E. (2023). Molecular surveillance of Toxoplasma
gondii in raw milk and Artisan cheese of sheep, goat, cow and
water buffalo origin. International Journal of Dairy Technology,
76(4), 948—954.

Dubey, J. P. (2009). Toxoplasmosis in sheep—the last 20 years.
Veterinary Parasitology, 163(1—2), 1—14.

Dubey, J. P, Murata, F. H. A. Cerqueira-Cézar, C. K, &
Kwok, O. C. H. (2020). Public health and economic importance
of Toxoplasma gondii infections in goats: The last decade.
Research in Veterinary Science, 132, 292—307.

Franc, K. A., Krecek, R. C., Hasler, B. N., & Arenas-Gamboa, A. M.
(2018). Brucellosis remains a neglected disease in the devel-
oping world: A call for interdisciplinary action. BMC Public
Health, 18, 1-9.

Lopes, F. M. R, et al. (2007). Toxoplasma gondii infection in preg-
nancy. Brazilian Journal of Infectious Diseases, 11, 496—506.

Lv, yc., & Cui, jz. (1994). Survey of Toxoplasma gondii infection in
pigs and cattle in Guangxi Province. China Journal of animal
Sciences Veterinary and Veterinary Medicine, 3, 26.

Maron-Garcoa, P. J., Planas, N., & Llobat, L. (2022). Toxoplasma
gondii in foods: Prevalence, control, and safety. Food, 11, 2542.
https://doi.org/10.3390/FOODS11162542

Montaya, J. G. (2002). Laboratory diagnosis of Toxoplasma gondii
infection and toxoplasmosis. The Journal of Infectious Diseases,
185(Supplement_1), S73—S82.

Nayeri, T., Sarvi, S., Moosazadeh, M., & Daryani, A. (2021). Global
prevalence of Toxoplasma gondii infection in the aborted fe-
tuses and ruminants that had an abortion: A systematic review
and meta-analysis. Veterinary Parasitology, 290, Article 109370.

Pereira, D. C., Dubey, J. P, Mata, A. D., Neto, H., Cardoso, L., &
Lopes, A. P. (2020). Seroepidemiology of Toxoplasma gondii in
domestic cattle, sheep, goats and pigs from Sao Tomé and

Principe. Revista Brasileira de Parasitologia Veterinaria, 29,
Article e014819.

Radostitis, O. M., Gay, C. C., Blood, D. C., & Hinchcliff, K. W.
(2000). Veterinary medicine “A text book of the diseases of cattle,
sheep, pigs, goats & horses (9th ed.). Philadelphia: W.B. Saun-
ders Company.

Ranucci, D., Battisti, E., Veronesi, F., Diaferia, M., Morganti, G.,
Branciari, R., Ferroglio, E., Valiani, A, & Chiesa, F. (2020).
Absence of viable Toxoplasma gondii in artisanal raw-Milk Ewe
cheese derived from naturally infected animals. Microorgan-
isms, 8, 143.

Robert-Gangneux, F., & Dardé, M. L. (2012). Epidemiology of and
diagnostic strategies for toxoplasmosis. Clinical Microbiology
Reviews, 25(2), 264—296.

Rostami, A., Riahi, S. M. Gamble, H. R. Fakhri, Y.,
Shiadeh, M. N., Danesh, M., ... Gasser, R. B. (2020). Global
prevalence of latent toxoplasmosis in pregnant women: A
systematic review and meta-analysis. Clinical Microbiology and
Infection, 26(6), 673—683.

Sah, R. P, Dey, A. R, Rahman, A. A, Alam, M. Z, &
Talukder, M. H. (2019). Molecular detection of Toxoplasma
gondii from aborted fetuses of sheep, goats and cattle in
Bangladesh. Veterinary Parasitology: Regional Studies and Re-
ports, 18, Article 100347.

Shatti, A. A. (2024). Serological detection of Toxoplasma gondii in
animals and human in Baghdad Province, Iraq. Journal La
Lifesci, 5(2), 168—175.

Stelzer, S. Basso, W., Silvan, ]J. B, Ortega-Mora, L. M,
Maksimov, P., Gethmann, J., & Schares, G. (2019a). Toxoplasma
gondii infection and toxoplasmosis in farm animals: Risk fac-
tors and economic impact. Food Waterborne Parasitol., 15,
Article e00037.

Stelzer, S. Basso, W., Silvan, ]J. B, Ortega-Mora, L. M,
Maksimov, P., Gethmann, J., ... Schares, G. (2019b). Toxo-
plasma gondii infection and toxoplasmosis in farm animals:
Risk factors and economic impact. Food and waterborne para-
sitology, 15, Article e00037.

Subrata, M., Astawa, N. M., Suryadi, N. T., Purnama, S. G,
Agustina, K. K., Harjana, N. P. A., & Damriyasa, M. (2021). The
seroprevalence of Toxoplasma gondii in cats at the house of
maternal women with toxoplasmosis in Badung, Indonesia.
Kesmas: Jurnal Kesehatan Masyarakat Nasional (National Public
Health Journal), 16(4).

Vilares, A. (2019). Genetic Study of Toxoplasma gondii Strains Isolated
from Humans and Animals; Universidade de Lisboa, Faculdade de
Ciencias: Lisboa, Portugal.

World Organization for Animal Health —OIE. (2017). Terrestrial
manual: Toxoplasmosis [online]. Paris: OIE.

Ybanez, R. H. D, Ybanez, A. P., & Nishikawa, Y. (2020).
Review on the current trends of toxoplasmosis serodiagnosis
in humans. Frontiers in Cellular and Infection Microbiology, 10,
204.

=
-
o
=
=4
<
=
<
&
9
=4
o



https://doi.org/10.3390/FOODS11162542

	Serological study of prevalence toxoplasmosis in different animals in Basra Province, Iraq
	Recommended Citation

	Serological Study of Prevalence Toxoplasmosis in Different Animals in Basra Province, Iraq
	Introduction
	Material and method
	Collections of serum sample
	Serological testing
	Statistical analysis
	Ethical approval

	Result and discussion
	Conclusion
	Funding
	Ethical
	Conflict of interest
	Conflict of interest
	References


