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ABSTRACT

This study was aimed to evaluate detection of T. gondii in blood DNA based on the B1 gene
and serologically, also to investigate the effect of some risk factors (sex, ages, breeds and
flocks). A total of 190 goats were included. The blood samples were obtained from the jugular
vein and subjected to nested PCR (nPCR) and Elisa for detection of T. gondii. The results
obtained that the prevalence was 24.21% by nPCR and 46.31% by ELISA with significant
differences. The degree of agreement between nPCR and ELISA was a slight (Kappa=0.212).
The sensitivity and specificity of ELISA was 67.39 and 60.42 respectively. According to results
of nPCR, there was a significant difference between sex, with a higher infection rate in males
(40.42%) than females (18.88%0). Males are more at risk to infection than that of female (The
crude odds ratio (COR)=2.91, (95% CI 1.41-5.97) and adjusted odds ratio (AOR)=4.66, (95%
Cl 2.01-10.79). The infection rate in the Al-Dibuni flock (36.36%) was significantly higher
than that of Abu-Gharib (19.25%). The goats in Al-Dibuni are more at risk to infection than
that in Abu-Ghraib flock COR=2.39, (95%CI 1.19-4.80) and AOR=2.31, (95%CI 0.97-5.50).
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INTRODUCTION

Toxoplasmosis in goats and sheep has great
importance because it leads to many economic
and  production  losses,  consequently
transmitted to humans (10). In addition, goats
are regarded to be more susceptible to
toxoplasmosis than sheep because of their
higher activity and mobility, which increases
the chances of coming into contact with
polluted sources (2). Even in older goats,
toxoplasmosis can cause miscarriage and death
(12). The greater part of T. gondii's disease
burden is among the highest of all foodborne
parasitic illnesses globally (42), third among
all foodborne diseases in the United States,
and second amongst foodborne parasitic
infections in Europe (9). The ELISA and
molecular tests were used to detect
Toxoplasma gondii in the blood (29; 3). In
general, many studies have been conducted
using a serological and molecular diagnosis of
T. gondii for camels, sheep, horse, quail and
goats in lIraq (8; 9; 26; 29). In goats in Iraq
Kader and Al-Khayat (24) found via latex,
MAT, ELISA 25 (28.4%), 21 (84%), 4 (16%),
3 (12%), and 22 (88%) positive and negative
results, respectively. Qazaz and Faraj (34)
reported a significant difference between male
(71.42%) and female (87.32%) in goats. Also,
the similar study found that the age
significantly (P<0.05) affects the infection
rate. Gazzonis et al. (19) found infected goats
from 74 Crossbreed (48.7%), (30.7%) of 31
Saanen, (and 38.9%) of 37 Alpine. Flock size,
and especially when it is small, is the most
significant risk factor, particularly particular to
the regions under investigation, this finding
may have its roots in the methods of farm
management that are commonly used there (1).
Small herds are the ones managed traditionally
because (a) the livestock's aliment is easily
accessible to cats; (b) the animals' grazing is
frequent, and the transition from intensive to
extensive and vice versa was done daily; and
(c) there are no zoo-hygienic measures in
place, such as feeding organization, cleaning,
etc. (44; 25). How a herd or flock is managed
and produced affects its overall size. Larger
herds are more likely to be subject to intense
management practices. Smaller herd farms are
likely to have less specialization and less
intense confinement. Farms that prioritize
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animal welfare in their production methods
typically have smaller herds or flocks because
raising animals requires more room. Exposure
of livestock to T. gondii can occur by oocyst
contamination of feed, water, or farmland and
through contact to other infected intermediate
hosts, such as rodents; however, the
relationship between herd or flock size and
these factors is not well understood (42). In
Irag one study described risk factors flock Al-
Hamada et al (8). This study aimed to evaluate
the detection of T. gondii in blood DNA based
on the Bl gene and serologically, also to
investigate the effect of some genetic and non-
genetic factors on the infection rate.
MATERIALS AND METHODS

Samples collection: Blood samples (20 ml)
were drawn from the jugular veins of 190
goats (Shami and local), both female and male
and with different ages, at two flocks
(Ruminant Research Station of the General
Authority for Agricultural Research /Ministry
of Agriculture Abu Ghraib / Baghdad and AL-
Dibuni Research Station for Researches /
Wasit). The disposable needles were used and
simple vacutainer tubes (gel tubes), then
samples were brought to the laboratory in a
cooler box with ice. Serum samples were
extracted using a 2,000 g centrifuge for 10
minutes and kept at - 20 °C in labelled
Eppendorf tubes until ELISA testing. One
hundred ninety blood samples were obtained
from the jugular vein using a medical syringe
with a capacity of 10 ml (Vacum Tube Needle)
with EDTA (Ethylene Diamine Tetra Acetic
Acid) and kept at - 20 °C for the DNA
extraction.

Nested PCR: This technique was performed
to detect Toxoplasma gondii based on the Bl
gene from blood samples. This method was
carried out according to the method described
by Halleyantoro et al. (21) as following steps:
These primers were provided by Scientific
Researchers. Co. Ltd / Irag. B1 gene PCR
primer and B1 gene Nested primer Primers
Sequence 5'-3' PCR product size B1 gene PCR
primer F GGAACTGCATCCGTTCATGAG

230 bp R
GGCGACCAATCTGCGAATACACC Bl
gene Nested primer F
TGCATAGGTTGCAGTCACTG 131 bp R
TCTTTAAAGCGTTCGTGGTC
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Statistical analysis

Data were collected and subjected to the Elisa
test and nPCR. The comparison was made
between the results to obtain sensitivity,
specificity, and kappa coefficient to evaluate
the Elisa test (27). The odds ratios were
estimated to identify the risk of some factors.
Two types of odds ratios were estimated; the
crude odds ratio directly and the adjusted odds
ratio using logistic regression, Chi-square test
was used to assess the differences among

unpaired proportions whereas the McNemar
test was used for paired proportions. P<0.05 is
considered a significant.

RESULTS AND DISCUSSION

Total infection by indirect ELISA and
Npcr: Blood: Out of 190 goats' blood
examined by using nPCR positive sample was
46(24.2%). while, in the indirect 1gG ELISA,
the positive sample was 88(46.3%) for serum,
indicating a significant difference (p<0.0001)
between the two tests (Table 1).

Table 1. Comparison between infection rate using ELISA and PCR for blood

Type of No Infect % McNemar test (Paired P-value
test No proportions)

nPCR 190 46 24.21 32.88 <0.0001
ELISA 190 88 46.31

A study on other microorganisms, including
Toxoplasma gondii, Histomonas meleagridis
and Strongyloides stercoralis, reported higher
sensitivity of nested PCR compared with real-
time (39). As the estimation of prevalence by
nPCR is more accurate than ELISA and lower
accurate compared with PCR technique with
high resolution melting mechanism (nested-
gPCR-HRM), the estimation of true
prevalence was (30.92 %), 95% CIl (23.72-
39.28). Halleyantoro et al (19) found that the
human Bl gene did not amplify DNA from
any other bacterial or fungal species expect
Toxoplasma gondii and that its sensitivity was
unaffected by changes in DNA count or
protein levels. Furthermore, the B1 gene was
the most commonly utilized in toxoplasmosis
molecular research (6). Also, the results,
according to Saied Jassam and Salih (37), may
have occurred as a result of the B1 primers'
high sensitivity and the two primers' extreme
specificity for the T. gondii strain found in
Irag. Additionally, it is peculiar to the T.
gondii magnification DNA utilized in the PCR
procedure (6). Nested PCR was compared with
PCR technique with high resolution melting
mechanism (nested-gPCR-HRM) for detection
of toxoplasmosis for the B1 gene and found
that the sensitivity and specificity were 78.31
and 100% also, the nested-gPCR-HRM and
nested-PCR findings had a 0.49 kappa
coefficient of correlation, which indicates that
the two techniques for analyzing the B1 gene
were quite agreeable (10). So, we estimated
true prevalence using the sensitivity and
specificity mentioned in this research, as

shown in Table (2). Using the following

equation (34):

True prevalence= (Apparent prevalence +

Sensitivity-1) / (Sensitivity + Specificity-1)

Table 2. Estimation of apparent and actual
prevalence by nPCR

Prevalence

0,
% 95%ClI
Apparent 24.21 18.67-30.77
prevalence
True prevalence 30.92 23.72-39.28

The result of the kappa (0.212) indicated a
slight agreement between ELISA and nPCR in
blood with sensitivity (67.39) and specificity
(60.42) Table (3).
Table 3. Some parameters for evaluating
ELISA compared with nPCR in blood

Blood nPCR

Blood ELISA - +
87 15 102
(53.7%)
+ 57 31 88
(46.3%)
144 46 190

(75.8%) (24.2%)

Weighted Kappa?® 0.212
Standard error 0.064
95% CI 0.0868 to 0.337
Sensitivity 67.39
Specificity 60.42

PCR makes early toxoplasmosis diagnosis is
much easier (41). The adoption of PCR for the
detection included different pathogens in
animal farms (30; 31) Increased antibody titers
might suggest an ongoing T. gondii and my
point out the conversion of status from chronic
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to acute as a result of reinfection due to
immunosuppressive circumstances. Or
occurrence of a new infection could be
happened for several reasons, explosion to
contaminated water, pasture, or feed
containing T. gondii oocysts or the
introduction of recently acquired animals into
a herd without previous knowledge of
toxoplasmosis incidence at the animal's origin
site (16). Qazaz and Faraj (32) found
toxoplasma gondii in goats using ELISA 83.69
%. Zhou et al. (46) found that T.gondii in
blood ELISA and nPCR were (42.5%), and
37.6%), respectively. As a result, serology is
insufficient since it depends on antibody

formation, which either absent or delayed. In
contrast, Hade et al. (18) stated that the nPCR
is dependent on the existence of parasite
genetic material. However, the difference
between ELISA and RT PCR in sheep blood
samples was not significant (4).

Effect of some genetic and non-genetic
factors on the infection rate by using nPCR
Total infection rates of toxoplasmosis in
goats according to the breed: Results
illustrated that the infection rate in local
17(30.90%) did not differ significantly
compared with Shami 29(21.48%) the
COR=1.63 whereas the corresponding
AOR=2.31 Table (4).

Table 4. Effect of breed on infection rate with toxoplasmosis

Breed Total Infected P- COR AOR
No value (95%CI) (95%ClI)
Local 135 29(21.48 0.16 Ref. (1) Ref.(1)
%)
Shami 55 17(30.90 1.63(0.8  2.31(0.97-5.50)
%) 0-3.30)
Total No 190

COR=Crude odds ratio

AOR=Adjusted odds ratio

Results showed that local goats have a higher
risk of about 2-fold. These results could be
attributed to non-significant genetic resistance
difference between the breeds. Mavrogenis et
al. (28) mentioned that Shami goats are a dual-
purpose type of endemic to the Middle East
noted for their outstanding milk and meat
output when compared to other local goats'
varieties and considered one of the favourite
breeds because it is relatively resistant to many

infectious and non-infectious diseases. Also,
Damascus goats are dairy goats that are more
adaptive to their surroundings (45). In lIraq,
studies were done on Shami goats (20)

Total infection rates of toxoplasmosis in
goats according to sex.

The results of sex showed that the infection
rate in males 47(40.42%) was significantly
(p<0.01) higher than in females 27(18.88%),
with only significant differences in Table (5).

Table 5. Effect of sex in the infection rate of toxoplasmosis

Sex No Infect P- COR AOR
value (95%ClI) (95%Cl1)
Female 143 27(18. <0.01 Ref. (1) Ref. (1)
88)
Male 47 19(40. 2.91(1.4 4.66(2.01-10.79)
42) 2-5.97)
Total No 190

COR=Crude odds ratio

AOR=Adjusted odds ratio

The results were identical to what was found
by Bahreh et al. (11) using nPCR. The
incidence of males was (19.5%) higher than
females (3.4%). This is attributed to the fact
that females reared for milk's purpose. These
differences could be resulted from the
management style as the males are not
subjected to culling, and they stay in the herd

for a long time, which means they will be
more exposed to the pathogen for a long time.
Also, the males increased the risk by mating
with several females. Males have a much
greater frequency than females, as previously
observed (25). Female animals were shown to
be more resistant to protozoan parasite
infection than male animals females and this
could be attributed to high immunity in
females. This is likely related to estrogen in
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females, which boosts immunity, whereas
testosterone lowers immunity in males (38).
However, a number of additional variables
might  compromise  female  immunity,
including changes in sex-related hormones,
environmental factors, age, diet, and
pregnancy (35). In contrast, Qazaz and Faraj
(32) found that females were more likely than
males to contract toxoplasmosis. However,
some studies that used serological tests for
detection confirmed that females are more at

risk compared with males and contributed to
the policy of management which slaughtered
the males at an early age (16).

Total infection rates of toxoplasmosis in
goats according to age.

The findings showed a high rate of infection
(28.57%) in the 2 years age group, followed by
>4 years (27.41%) <1 year (24.13%), then the
3 years age group (16.67) without significant
difference Table (6).

Table 6. Total infection rates of toxoplasmaosis in goats according to age

Agelyears  Total No Infected P- COR AOR
n (%) value (95%CI) (95%CI)
<1 58 14(24.13) 0.58 Ref Ref.
1 1

2 28 8(28.57) 1.25 1.31

(0.45-3.47) (0.95-2.79)
3 42 7(16.67) 0.63 0.57

(0.23-1.72) (0.19-1.23)
>4 62 17(27.41) 1.56 1.66

(0.68-3.59) (0.37-2.92)
Total 190

COR=Crude odds ratio

AOR=Adjusted odds ratio

These results agree with results obtained by
Bahreh et al. (11) who demonstrated no
significant differences in ages. However, some
researcheres mentioned that age has a
significant effect on infection rate such as
Tilahun et al. (43) who found that >1 year old
were 3.45 times more infected than those <1
year old. Qazaz and Faraj (32) found that goats
older than two years and younger than two
years had different infection rates in the
ELISA, 75% and 86.76%, respectively.
Rahman et al. (33) indicated that colostrum-
learnt antibodies in kids were diminishing by
the second month of life which leads to high
risk of infection. The eating habits of the goat

may lead to the greater infection rate in adult
goats compared to young goats, infection with
T. gondii oocysts can occur in goats because
they frequently graze on short grasses and lick
the soil nearby (32). Karthika et al. (22) found
a higher prevalence in goats over four years of
age.

Total infection rates of toxoplasmosis in
goats according to the flock

Out of 190 goats from two regions in AL-
Dibuni (55) infection was, 20 (36.36%) while
in Abu Ghraib (135) infection was 26
(19.25%)  with  significant  differences
(P<0.05), COR=2.39 (95%CI; 1.19-4.80)
AOR=2.31 (%95Cl; 0.97-5.50) Table (7).

Table 7. Effect of the flock on the infection rate of toxoplasmosis

Flock No Infec p-* COR AOR
(95%ClI) (95%ClI)
Abu-Ghraib 135 26(19.25 <0.05 Ref. Ref.
%) 1 1
AL-Dibuni 55 20(36.36 2.39 231
%) (1.19-4.80) (0.97-5.50)
Total 190

COR=Crude odds ratio

AOR=Adjusted odds ratio (Logistic regression)
*Chi-square

These differences may belong to the existence
of more cats in AL-Dibuni than in Abu
Ghraib. The presence of many wandering cats
capable of contaminating the pipe water
supply increased the infective oocysts, as

found by Deng et al. (14). These results
confirmed the results obtained by Tilahun et
al. (43), who explained the higher risk of
infection in cattle, sheep and goats drink pipe
water. Additionally, in the fields, rear sheep
and goats in a semi-intensive system, the
opportunity to ingest oocysts by these
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browsing ruminants is also high (38). A higher
prevalence of seropositivity is observed as the
number of animals in a herd or flock decreases
(40). In Iraq according to Al-Hamada et al. (7)
there were large amounts of cat feces on bags
and in loose feed, possibly the result of cats
hunting rodents in these areas, thus, it would
be anticipated that more intense flock
management that involves feeding animals
may increase the probability of infected small
ruminants.

Nested PCR product analysis

PCR analysis of the B1 gene in Toxoplasma
gondii from goat’s blood samples are shown in
Figure (1), and (2)

Figure 1. Agarose gel (1%b) electrophoresis
image showed PCR analysis of the B1 gene
in Toxoplasma gondii from goat’s blood
samples. Where M: marker (1500-100 bp)
Lanes (1-42) showed some Toxoplasma
gondii were showed at (230 bp) PCR and N:
non-DNA template negative control samples

Figure 2. Agarose gel (1%0) electrophoresis
image showed PCR analysis of the B1 gene in
Toxoplasma gondii from goat’s blood samples.

Where M: marker (1500-100 bp) Lanes (43-83)
showed some Toxoplasma gondii were showed at
(230 bp) PCR and N: non-DNA template
negative control samples
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CONCLUSION

In conclusion, our results indicated that the
agreement between nPCR and ELISA is a
slight. Also, among the studied risk factors the
sex and flocks should be taken in our
consideration when we planning to control the
disease.

CONFLICT OF INTEREST

The authors declare that they have no conflicts
of interest.

DECLARATION OF FUND

The authors declare that they have not
received a fund.

REFERENCES
1-Abdallah MC, M Kamel, B Karima, A
Samir, K Djamel, K Rachid, and A.O.

Khatima. 2019. Cross-Sectional Survey on
Toxoplasma gondii Infection in Cattle, Sheep,
and Goats in Algeria: Seroprevalence and Risk
Factors. Vet Sci. Jul 10;6(3):63.

doi: 10.3390/vetsci6030063.

PMID: 31295942; PMCID: PMC6789635.
2-Abu-Dalbouh, M.A., M.M, Ababneh, N.D.
Giadinis, and S.Q Lafi. 2012. Ovine and
caprine toxoplasmosis (Toxoplasma gondii) in
aborted animals in Jordanian goat and sheep
flocks.  Tropical Animal Health and
Production, 44(1), pp.49-54.
d0i:10.1007/s11250-011-9885-2.

3-Al-Ani, A.N., T.Y.G. Al-Badrawi, and Z.S.
Hussein. 2020. Toxoplasmosis in Cats:
Serological and Molecular Study in Baghdad
Province. Ann. Trop. Med. Public Health,
23(02), pp.110-119.
doi:10.36295/asr0.2020.23217.
4-Al-Dabbagh, S. M. K. 2019. Serological
Detection, Measurement of Virulence Gene
Expression and Genotyping of Toxoplasma
gondii in Sheep and Human in Baghdad city.
Ph.D. Dissertation, Veterinary Medicine /
Parasitology College of Veterinary Medicine /
University of Baghdad. pp: 95.

5-Alfonso, Y., J. Fraga, R.Cox, , N.Jiménez,
V.Capg, , O. Pomier, C.Fonseca, , F., Dorta-
Contreras Bandera, AJ., Cald, V. and D.
Ginorio, 2013. Conventional polymerase chain
reaction for the diagnosis of
neurotoxoplasmosis: comparison of three sets
of primers for the B1 gene using CSF samples.
Diagnostic  Microbiology and Infectious
Disease, 75(2), pp.150-154. doi:
10.1016/j.diagmicrobio.2012.10.005.



Iraqi Journal of Agricultural Sciences —2025:56(3):976-984

Madi & et al.

6-Al-Hadraawy, S. K., and F. A. Hadi. 2017.
Immunological and molecular study of
Toxoplasma gondii in Al-Najaf Governorate-
Irag. International Journal of Pharmacognosy
and Phytochemical Research, 9(4), 482—-492.

7-Al-Hamada, A., l.Habib, A.Barnes, and I.
Robertson. 2019. Risk factors associated with
seropositivity to Toxoplasma among sheep and

goats in  Northern Irag.  Veterinary
Parasitology: Regional Studies and Reports,
15, p.100264. doi: 10.1016/j.vprsr

.2019.100264.

8-Asal, S.N., and I. A. Al Zubaidy. 2016.
Seroprevalence study of Toxoplasma gondii in
horses and camels animal in Wasit province.
The Iragi Journal of Veterinary Medicine.
40(1):147-150.

9-Al-Khafagi Alaa M. N. and Z. R Zghair.
2017. Histopathological and diagnostic study
of toxoplasmosis in human and sheep by using
ELISA in Kut city. The Iragi Journal of
Veterinary ~ Medicine, 40(2), 94-99.
https://doi.org/10.30539/iraqijvm.v40i2.119.
10-Azimpour-Ardakan, T., R.Fotouhi-
Ardakani, N.Hoghooghi-Rad, N. Rokni, and
A. Motallebi. 2021. Designing and developing
of high-resolution melting technique for
separating different types of Toxoplasma
gondii by analysis of B1 and ROP8 gene
regions. Journal of Microbiological Methods,
184,: 106188.

doi: 10.1016/j.mimet.2021.106188.

11-Bahreh, M., B. Hajimohammadi, and G.
Eslami. 2021. Toxoplasma gondii in Sheep and
Goats from Central Iran. BMC Research
Notes, 14(1). doi:10.1186/s13104-021-05465-
3.

12-Bouwknegt, M., B. Devleesschauwer,
H.Graham, L.J. Robertson, and J.W. van der
Giessen. 2018. Prioritisation of food-borne
parasites in Europe. 2016. Eurosurveillance,

23(9). doi:10.2807/1560-
7917.es.2018.23.9.17-00161.
13-Camossi, L.G,, H., Greca-Junior,

A.P.F.L.Corréa, V.B. Richini-Pereira, R.C.
Silva, A.V. Da Silva, and H.Langoni. 2011.
Detection of Toxoplasma gondii DNA in the
milk of naturally infected ewes. Veterinary
Parasitology, 177(3-4), pp.256-261.
doi:10.1016/j.vetpar.2010.12.007.

14-Deng, H., C.Dam-Deisz, S. Luttikholt, M.
Maas, M. Nielen, A., Swart, P.Vellema, J.van

982

der Giessen, and M.Opsteegh. 2016. Risk
factors related to Toxoplasma gondii
seroprevalence in indoor-housed Dutch dairy
goats. Preventive Veterinary Medicine, 124,
pp.45-51.
doi:10.1016/j.prevetmed.2015.12.014.

15- Dubey J. P, F. H. Murata, C. K. Cerqueira-
Cézar, and O. C. Kwok. 2020. Public health
and economic importance of Toxoplasma
gondii infections in goats: the last decade. Res
Vet Sci.;1: 132:292-307.

16-Fortes, M.S., F.M.R.  Lopes-Mori,
E.T.Caldart, C., Constantino, F., Evers, S.
Pagliari, J.C.de Almeida, L.D.Barros, R.L
Freire, J.L., Garcia, S.A Headley,. and I.T
Navarro. 2017. Caprine toxoplasmosis in
Southern Brazil: a comparative
seroepidemiological study between the indirect
immunofluorescence assay, the enzyme-linked
immunosorbent assay, and the modified
agglutination test. Tropical Animal Health and
Production, 50(2), pp.413-419.
d0i:10.1007/s11250-017-1450.

17-Gazzonis, A., F.Veronesi, A.R.Di Cerbo,
S.Zanzani, G.Molineri, |.Moretta, A.Moretti,
D.Piergili Fioretti, A.Invernizzi, and M.T
Manfredi,. 2015. Toxoplasma gondii in small
ruminants in Northern Italy - prevalence and
risk factors. Annals of Agricultural and
Environmental Medicine, 22(1), pp.62-68.
d0i:10.5604/12321966.1141370.

18- Hade, B.F., A.M. Ghareeb, and M.H.
Kawan. 2015. Direct amplification of B1 gene
of Toxoplasma gondii DNA using nested
polymerase  chain  reaction  following
microwave treatment for whole blood samples.
The Iraqi Journal of Veterinary Medicine.
39(1): 23-27.

19-Halleyantoro, R., Y.Andriyani, I.P. Sari,
and A.Kurniawan. 2019. Nested PCR methods
for detection Toxoplasma gondii B1 gene in
Cerebrospinal Fluid of HIV patients. Journal
of Biomedicine and Translational Research,
5(2), pp.62—66. doi:10.14710/jbtr.v5i2.4840.
20-Jawasreh, K. 1., and J. E. Al-Kass. 2023.
Restricted selection index for growth traits of
shami kids. Iraqi Journal of Agricultural
Sciences, 54(1), 124-133.
https://doi.org/10.36103/ijas.v54i1.1683
21-Kader, J.M. and Z.A.Y .Al-Khayat. 2013.
Serodiagnosis of toxoplasmosis in sheep and
goats in Erbil city, Irag. Iragi J. Vet. Sci.,



https://doi.org/10.30539/iraqijvm.v40i2.119
https://doi.org/10.36103/ijas.v54i1.1683
https://doi.org/10.36103/ijas.v54i1.1683

Iraqi Journal of Agricultural Sciences —2025:56(3):976-984

Madi & et al.

27(1), pp.21-23.
d0i:10.33899/ijvs.2013.82947.

22-Karthika, R., K. Devada, B. Lakshmanan,
K. Syamala, K. Vijayakumar, and G.M. Pooja.
2021. Seroprevalence of Toxoplasma gondii in
aborted goats in Kerala. Journal of Veterinary
and Animal Sciences, 52(2).
doi:10.51966/jvas.2021.52.2.166-170.
23-Lamy, S. A. Q and M. H. Kawan. 2022.
Seroprevalence of toxoplasmosis in quail birds
(Coturnixcoturnix) in Baghdad City, Iraq.
International Journal of Health Sciences,
6(S1),10377-10387.
https://doi.org/10.53730/ijhs.v6nS1.749.
24-Landis, J. R., and G. G Koch. 1977. The
measurement of observer agreement for
categorical data. Biometrics, ;159-174.
25-Lashari, M.H. and Z. Tasawar. 2010.
Seroprevalence of toxoplasmosis in sheep in
Southern Punjab, Pakistan. Pak. Vet. J, 30(2),
pp.91-94.

26-Madi, E. H and F. R. Al-Samarai. 2022.
Using Elisa and nested PCR for detection of
the toxoplasmosis in milk and the influence of
infection and some factors on milk
composition in the Iraqi local and Shami goats.
International Journal of Health Sciences,
6(S7), 3280-3288.
https://doi.org/10.53730/ijhs.v6nS7.12456.
27-Madi, E. H.,, F. R. Al-Samarai, Y. M.,
Maaeni, and S. K. Gangwar. 2022.
Comparison Between Nested-PCR and ELISA
for the Detection of Toxoplasma gondii in
Blood and Milk and its Genotyping in
Lactating Goats and Aborted Women in Irag.
The Iragi Journal of Veterinary Medicine,
46(2), 53-59.
https://doi.org/10.30539/ijvm.v46i2.1424.
28-Mavrogenis, A.P., N.Y. Antoniades, and
R.W. Hooper. 2006. The Damascus (Shami)
goat of  Cyprus.  Animal Genetic
ResourcesInformation,38, pp.57-65.
d0i:10.1017/5s1014233900002054.
29-Mikaeel, F., J.Abdo, and L. Omer. 2015.
Diagnosis of toxoplasmosis in sheep using
serological (elisa) and molecular technique in
duhok governorate-kurdistan region. science
Journal of University of Zakho, 3(1), pp.32—
38. d0i:10.25271/2015.3.1.59.

30-Mohammed Y. J., and E. H. Yousif. 2022.
Molecular detection and dermato pathological
analysis of orf virus infection in sheep and

983

goats in Basrah province. lragi Journal of
Agricultural Sciences, 53(3):611-624.
https://doi.org/10.36103/ijas.v53i3.1571
31-Muhammad Salih S. F. 2024. Detection of
mycoplasma dispar in bovine respiratory
disease by polymerase chain reaction assay in
Sulaimaniyah  city. lragi  Journal  of
Agricultural Sciences, 55(2):703-710.
https://doi.org/10.36103/p6042k98

32-Qazaz, E. A. and A. A. Faraj. 20116.
Seroprevalence of Toxoplasmosis in Goat in
Baghdad governorate. Mirror of Research in
Veterinary Sciences and Animals, 5(2), 58-66.
33-Rahman, M., M. D. Alauddin, K. M. M.
Hossain, M. D. H.l slam, K., Kitoh, K.
Nagamune, and Y. Takashima, 2015.
Prevalence and dynamics of antibodies against
Toxoplasma gondii in kids born from naturally
infected goats. Parasitology International,
64(5), pp.389-391.
doi:10.1016/j.parint.2015.05.015.
34-Reiczigel, J., J.Féldi, and L.Ozsvari. 2010.
Exact confidence limits for prevalence of a
disease with an imperfect diagnostic test.

Epidemiology and Infection,  138(11),
pp.1674-1678.
doi:10.1017/s0950268810000385.
35-Roberts, C.W.,, W.Walker, and

J.Alexander. 2001. Sex-Associated Hormones
and Immunity to Protozoan Parasites. Clinical
Microbiology Reviews, 14(3): 476-488.
d0i:10.1128/CMR.14.3.476-488.2001.
36-Romanelli, P.R., R.L.Freire, O.Vidotto,
E.R.M.Marana, Ogawa, V.S.0.De Paula, J.L.
Garcia, and I.T. Navarro. 2007. Prevalence of
Neospora caninum and Toxoplasma gondii in
sheep and dogs from Guarapuava farms,
Parana State, Brazil. Research in Veterinary
Science, 82(2), pp.202-207.
doi:10.1016/j.rvsc.2006.04.001.

37- Jassam S., H. M., and T. A. Salih. 2020.
Detection of B1 Gene in Toxoplasma Gondii
and the Role of Interleukin 2 in Abortive
Women Infected by this Parasite. Indian
Journal of Forensic Medicine & Toxicology,
14(4).

38-Satbige, A. S., M. Vijaya Bharathi, P. I.
Ganesan, C. Sreekumar, and C. Rajendran.
2016. Detection of Toxoplasma gondii in small
ruminants in Chennai using PCR and modified
direct agglutination test. Journal of Parasitic


https://doi.org/10.53730/ijhs.v6nS7.12456
https://doi.org/10.53730/ijhs.v6nS7.12456
https://doi.org/10.30539/ijvm.v46i2.1424
https://doi.org/10.30539/ijvm.v46i2.1424
https://doi.org/10.36103/ijas.v53i3.1571
https://doi.org/10.36103/p6042k98

Iraqi Journal of Agricultural Sciences —2025:56(3):976-984

Madi & et al.

Diseases, 40(4), 1466-1469.
d0i:10.1007/s12639-015-0713-x.
39-Sharifdini, M., K. Ashrafi, M., Mohebali,
M.Hosseini, H.Khodadadi, E.B. Kia, and, H.
Mirhendi. 2015. Comparison of Nested
polymerase chain reaction and real-time
polymerase Chain reaction with parasitological
methods for detection of Strongyloides
stercoralis in human fecal samples. The
American Journal of Tropical Medicine and

Hygiene, 93(6), pp.1285-1291.
doi:10.4269/ajtmh.15-0309.
40-Stelzer, S., Basso, J. B.Silvan, L.

M.Ortega-Mora, P.Maksimov, J., Gethmann,
and G. Schares, .2019. Toxoplasma gondii
infection and toxoplasmosis in farm animals:
Risk factors and economic impact. Food and
Waterborne Parasitology, 15, e00037.
41-Tavassoli, M., B. Esmaeilnejad, and M.
Tabatabaei. 2009. A survey on infection of
animals with Toxoplasma gondii using PCR
and genetic differences using RFLP in Urmia,
Iran. Pazhoohesh va Sazandegi, 58, pp. 61-66.
42-Tenter, A.M., A.R. Heckeroth, and L.M
Weiss. 2000. Toxoplasma gondii: from
animals to humans. International journal for
parasitology, (12-13), pp.1217—
58.d0i:10.1016/s0020-519(00)00124-7.
43-Tilahun, B., Y. H. Tolossa, G. Tilahun, H.
Ashenafi, and S.  Shimelis.  2018.
Seroprevalence and Risk Factors of
Toxoplasma gondii Infection among Domestic

984

Ruminants in East Hararghe Zone of Oromia
Region, Ethiopia. Veterinary Medicine
International, 2018, pp.1-7.
d0i:10.1155/2018/4263470.

44-Torgerson, P.R., B., Devleesschauwer,
N.,Praet, N. Speybroeck, A.L Willingham,., F
Kasuga,. M.B Rokni,. X. N Zhou, E.M Févre,
B Sripa, N., Gargouri, T., First, C.M Budke,
H Carabin, M.D Kirk, F.J.Angulo, A.
Havelaar, and N. de Silva. 2015. World
Health Organization Estimates of the Global
and Regional Disease Burden of 11 Foodborne
Parasitic Diseases, 2010: A Data Synthesis.
PLOS Medicine, 12(12), p.e1001920.
doi:10.1371/journal.pmed.1001920.
45-Yakan, A., H Ozkan, A., Eraslan Sakar, C.
T Ates, N., Unal, O., Kogak, G. Dogruer, and
C. Ozbeyaz. 2019. Milk yield and quality traits
in different lactation stages of Damascus
goats: Concentrate and pasture-based feeding
systems. Ankara  Universitesi  Veteriner
Fakdltesi Dergisi, pp.117-129.
d0i:10.33988/auvfd.547470.

46-Zhou, Z., Y., Wu, Y., Chen, Z., Wang, S.,
Hu, R., Zhou, C., Dong, H. Lin, and K. Nie.
2018. Molecular and serological prevalence of
Toxoplasma gondii and Anaplasma spp.
infection in goats from  Chongging
Municipality, China. Parasite, 25, p.20.
doi:10.1051/parasite/2018024.


file:///C:/Users/user/Desktop/انتصاااااار/10.1371/journal.pmed.1001920
file:///C:/Users/user/Desktop/انتصاااااار/10.33988/auvfd.547470
file:///C:/Users/user/Desktop/انتصاااااار/10.1051/parasite/2018024

