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Abstract

Toxoplasmosis is an important worldwide foodborne zoonotic disease. Infected cattle
meats are considered a serous cause of human toxoplasmosis. Here, this study assesses the
infection with Toxoplasma gonddi (T. gondii) in cattle using meat juice samples from
diaphragmatic muscles collected at the slaughter. An in house indirect enzyme linked
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Beef immunoblotting were developed on the meat juice (fluids) using tachyzoites of locally
Meat juice isolated T. gondii strain. The comparative analysis of the results of the tested juice samples
ELISA showed an excellent agreement between the in-house indirect ELISA and LAT test in the
LAT positive and negative of meat juice. Relative sensitivity was higher for ELISA on
Correspondence: diaphragms fluids random samples 80.39%, for the LAT test was 68.6%. Immune-reactive
R.M. Shaapan bands of T. gondii local strain Ag with naturally infected meat juice were 116, 83, 65, 30
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and 23 KDa. The obtained results concluded that the development of an effective ELISA
test to be used in for detection of toxoplasmosis infection of slaughtered cattle in large-scale
would be exactly valuable, since the important role that beef plays in epidemiology of T.

gondii, in particular the hazard of transmission to human and food safety.
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Introduction

Toxoplasmosis is a world-wide distributed infection is
due the infection by the zoonotic Toxoplasma gondii (T.
gondii)) protozoal parasite which can be transmitted to
humans and other animals; including cattle and it is an
important foodborne zoonosis (1,2). Human and most of
warm-blooded mammals become infected through ingestion
of environmentally resist sporulated T. gondii oocysts from
final host (cat) or ingest the infected intermediate host tissues
containing T. gondii tissue cysts (3). The diagnosis of T.
gondii infection in livestock animals and its originated food
products is obstructed by the deficient of well effective
procedures that can investigate viable T. gondii parasite
infective stages in meat and tissues that make food dangerous
for consumers (4).
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Previously, studies in our laboratory used purified
fractions to minimize or avoid the cross reactivity and
increasing the sensitivity of available techniques to detect
low levels of antibodies of toxoplasmosis in cattle and camel
sera (5). Also, to diagnosis of ovine toxoplasmosis isolated
cross reactive fraction was used as antigen in ELISA assay
(6). Moreover, the isolation fraction from Fasciola worm at
molecular weight 65 kDa used as diagnostic potency of
toxoplasmosis in experimentally infected sheep serum using
immunoblot method (7). Different degrees of specificity
were found in sheep naturally and or experimentally infected
when comparing ELISA dependent on crude or recombinant
antigens (8) Whereas Mikaee et al. (9) used serological
(ELISA) and molecular tools (PCR), to diagnose
toxoplasmosis in sheep, showed that the PCR results were
essential in the diagnosis of the infected animals more than
ELISA techniques. Although Dong et al. (10) showed that
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the detection of antibodies against T. gondii in dairy cattle
was low prevalence. In Egypt, the antibodies against T.
gondii prevalence in goat and sheep was high and may refers
to the important role of mutton and other meat as
transmissible media of human toxoplasmosis due to the habit
of eating undercooked grilled meat (11). Recently, some
alternative methods, based on antibody found in meat juice
and multiple diagnostic assays are applied for serological
investigation for toxoplasmosis, which is commonly made
for the meat of different food animals (12). Fluids from
muscle (meat juice) give an interesting alternative matrix
because it can be easily collected than blood drawing and
serum preparation (13). Several studies that have been done
to examine antibodies against. T. gondii infection on meat
juice, in domestic animals; pigs (14), rabbit (15), meat from
wild boars (16), chickens (17), sheep (18). While livestock
in particular cattle are one of the major meat sources in the
world, people who eat infected T. gondii undercooked meat
or raw cow milk can be expose to the infection (19).

In spite of the wide range of serologically available
diagnostic tests routinely applied to investigate toxoplasma
infection in animal groups of different species (20), there are
no documented standard serological tests available at this
time that accurate the relationship between sero-positivity
and the parasitic infective stages existence in animal tissues
and meat (21). The accuracy of diagnosis of varies methods
of serological assays is commonly evaluated by comparing
its findings with those of biological tests like bioassays in
cats or mice as a standard gold test (22), or another different
serological investigation with the high sensitivity and good
specificity expected tests such as the Sabin Feldman (dye
test), ELISA and modified agglutination test (MAT) (23).
The using of different crude, fractionated, or recombinant
antigen in ELISA procedures have been has been adapted d
to find out the T. gondii antibodies in meat juice (18,24).

Due to suitable muscle fluid production from meat pieces
and may be automated as a large-scale analysis, also offer
the opportunity for parasitological evidence. The aim of this
study was to estimate the potential of cattle meat juice
infection with T. gondii serologically, using indirect home
ELISA and compared to commercial LAT, to assess the
feasibility of such a strategy to control toxoplasmosis.

Materials and methods

Meat samples

Diaphragmatic meat samples of 51 cattle carcasses were
collected in Cairo slaughterhouses unidentified age.
Diaphragms samples were individual cut into small pieces
(about 25 gm) and kept in plastic bags at -20-C until
examined (25).

Meat juice (fluid) collection
Meat juice from each frozen diaphragm sample were
obtained individually, thawing at room temperature, then
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fluids were collected with a pipette into a small tubes and
labeled, as the previously described technique by Nockler et
al. (13).

Preparation of T. gondii tachyzoites antigen

T. gondii infective stages had been isolated from the
pooled meat sample (heart and diaphragm) obtained from
slaughtered sheep as the method carried out by Shaapan and
Ghazy (26). Virulent strain of T. gondii was obtained by
feeding of pooled meat samples of sheep to cats according of
Davis and Dubey (27) method and then isolated parasite
maintained in our laboratory through the serial passage in
mice peritoneum. T. gondii tachyzoites antigen was prepared
and assayed for protein content (28).

Enzyme Linked Immunosorbent Assay (ELISA)

Indirect ELISA was adopted to detect the T. gondii IgG
in meat juice toxoplasmosis infected diaphragms, using
tachyzoites antigens of virulent local strain of T. gondii. The
assay was conducted as described by method of Shaapan et
al. (29) with some modifications. Optical density was
recorded at 405 nm with automated ELISA reader (BIOTEC,
LX800, USA). The cutoff was determined as the two times
of the standard deviation plus mean of negative fluid and the
optimal concentration of antigen, antibody and conjugate
were estimated after the checker- board titrations (30).

Toxoplasma IgG Latex agglutination test (LAT)

Commercial LAT (Nova Test), is one step Diagnostic
Rapid Test, depending on the Gold Immuno-
Chromatography Assay (BEIJING) was used for anti T.
gondii IgG detection in diaphragms fluids samples.

SDS Electrophoresis

Protein components of the prepared virulent local strain
of T. gondii electrophoretically separated on 10% slab SDS-
PAGE according to the procedures mentioned by Laemmli
(31). The separated gel was fixed in 50% methyl alcohol,
stained with silver nitrate (32).

Immunoblot

Proteins of T. gondii antigen was fractionated by SDS-
PAGE transferred to nitrocellulose membrane (33). After
washing and blocking, apply the incubation of the membrane
with infected meat juice diluted at 1:10. Whereas, anti-
bovine IgG horse radish peroxidase-conjugate (sigma, USA)
was used at dilution 1:1000.

Results

T. gondii 1gG in meat juice using ELISA

ELISA was performed to evaluate the success of
tachyzoites of local strain of T. gondii antigen to detected
toxoplasmosis antibodies 1gG in diaphragms meat juice.
Sensitivity was 80.39% (Figure 1).
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Figure 1: Diagnostic potential of tachyzoites of local T.
gondii strain antigen in diaphragms meat juice toxoplasmosis

T. gondii IgG in meat juice using LAT

Toxoplasmosis antibodies 1gG detected by recombinant
Toxoplasma antigen in Colloidal Gold Chromatography
(Cassette), commercial Rapid test (LAT). Positive and
negative fluid (meat juice) samples were observed (Figure
2).

Figure 2: Diagnosis of meat juice toxoplasmosis by
commercial diagnostic LAT test (Cassette); two colored
bands in positive meat juice sample (A) and one band in
negative meat juice sample (B).

Comparing of ELISA with LAT

Out of 51 fluids diaphragms analyzed random samples
41(80.39%) and 35(68.6%) fluid samples were positive by
local strain T. gondii antigen using ELISA and LAT assays
respectively. Of 35 positive meat fluid samples with LAT
31(60.79%) were positive by local strain T. gondii antigen
ELISA (Table 1).
T. gondii antigen SDS

Electrophoretic profile of T. gondii tachyzoites Ag
showed 10 bands were detected at 165, 116, 97, 83, 76, 65,
53, 30, 27and 23 kDa (Figure -1 Lane A) (Figure 3).

Table 1: Immunodiagnosis of toxoplasmosis in diaphragms
meat juice by ELISA compared with commercial LAT

LAT : ELISA _ Total
n 31(60.79%) 4 (7.84%) 35 (68.63%)
- 10 (19.61%) 6 (11.76%) 16 (31.37%)
Total 41(80.39%) 10 (19.61%) 51(100%)

14.5

Figure 3: electrophoretic profiles of T. gondii local strain Ag
(Lane A). Molecular weight standards (Lane Mr.)

Immunogenic Bands

Identified immune-reactive bands of T. gondii local strain
Ag with naturally infected meat juice were 116, 83, 65, 30
and 23 KDa (Figure 4).

Ag St

Figure 4: Immune-reactive bands identified by positive meat
juice against local of T. gondii strain (Lane: Ag). Standard
molecular weight (lane: St).
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Discussion

In this study the in-house indirect ELISA using
tachyzoites antigen of local isolated T. gondii is effective and
specific test compared with a commercial LAT as the main
standard were used for T. gondii antibodies standard in cattle
meat. These tests have been described elsewhere to detect
infection in meat and tissues that are commonly diagnosed
by examining other zoonotic diseases such as trichinella in
experimentally infected porcine tissues (13), and has been
widely accepted, suitable, sensitive and may be used
confidentially for screening animals against toxoplasmosis
regardless of the host species (34).

The detection anti-Toxoplasma 1gG antibodies in
samples of tested meat juice obtained from 51 previously
infected cattle diaphragm tissues revealed high sensitivity
80.39% using ELISA than the commercial LAT Rapid kit
68.63%. Similar values of results 87.4% in sheep have been
documented by Verhelst et al (35). In addition, these results
agreement with Hill et al. (36), when reported the sensitivity
values for tissue fluid ELISA was 79.9% in swine and was
lower values using PCR method. Moreover, Ahmed et al.
(37) revealed that the prevalence of infection among the
examine camels blood samples in Egypt by indirect ELISA
was 52.5% and by using PCR was 24%. In addition, this high
sensitivity of meat juice ELISA than the commercial LAT
rapid test for determining infection was reported by other
authors before (38,39). Moreover, Vismarra et al. (18)
showed that the T. gondii identification in sheep using
molecular investigation in tissue or meat samples was less
sensitive 45.4% than serological one 100% for assess the
infection status. Various previous researches have reported
that the infection rats of T. gondii in small ruminants range
from 66% to 97% (40-42).

The prevalence of human toxoplasmosis associated with
foodborne infection was about 50%, corresponding to raw or
undercooked meat consumption (43). In addition to that the
local cattle meat are riskier than the imported due to the
higher rate of infection with T. gondii, the parasite can infect
all examined organs (heart, muscles, tongue), and the
infection rate effected by season not by age of animals (44).
Moreover, Mikaeel and Al-Saeed (45) found that high
infection rate of T. gondii in free range local chickens in
Duhok Province and chickens of older age showed higher
infection rates than younger chickens, this due to the number
of times to exposure which increased with age. So it must
be follow strict hygienic measures in order to minimize the
transmission of infection to human.

During slaughter inspection, there is no method to
differentiate the infected T. gondii from the uninfected
animal carcasses and the parasite tissue cysts remain viable
for the lifetime of the animal; thus, all edible parts were
seropositive for T. gondii (46). Our results devised a possible
alternative protocol through using diaphragm meat juice for
determination toxoplasmosis in cattle without need for
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experimental infection and the bioassay of parasite in
laboratory animals to confirm the a live or viable parasite
stages of infection presence and without needing to
additional equipment other than that required for ELISA and
also this study explain the comparative results of ELISA with
that of commercial LAT. Furthermore, the immunablotting
proved immune-reactivity of samples of meat juice. In fact,
sensitivity of toxoplasmosis in meat juice affected by the
amount or concentration of blood in the tissue and not a local
detection of the specific antibodies (24). Looking at the
overall ELISA results on tissue and meat samples can be
useful to conduct a serological and epidemiological survey.
It may give an acceptable sensitivity in relation to the
simplicity of use (4).

Conclusion

The study results provide a basic information on the
toxoplasmosis in cattle meat juice and indicate the
significant human health and hygiene risks corresponding
with consuming raw and undercooked beef. The indirect
ELISA was a simple, rapid, inexpensive and more sensitive
for diagnosis T. gondii in meat juice and it can be considered
as a promising test for monitoring Toxoplasmosis in meat
and meat products of cattle. The meat juice (fluid) was
helpful as an acceptable sample for detecting antibodiesto T.
gondii using ELISA and diaphragmatic tissues are a potential
matrix for parallel seropositive diagnosis.

Acknowledgments

Author wish to thank knowledge his colleges in the
Department of Zoonotic Diseases, NRC for supporting and
providing facilities.

Conflict of interest

The authors of the current work declare that they have no
conflicts of interest in this work.

References

1. Dubey JP. Toxoplasmosis of animals and humans. 2™ ed. USA: CRC
Press;2010. 313 p. DOI: 10.1186/1756-3305-3-112

2. EFSA. The European Union summary report on trends and sources of
zoonoses, zoonotic agents and food-borne outbreaks in 2015. EFSA J.
2016;14(12):4634. DOI: 10.2903/j.efsa.2015.4329

3. Shaapan RM. The common zoonotic protozoal diseases causing
abortion. J Parasit ~ Dis.  2016;40(4):1116-1129. DOl:
10.1007%2Fs12639-015-0661-5

4. Ranucci D, Veronesi F, Di Matteo I, Branciari R, Miraglia D, Marini C,
Fioretti DP. Comparison of serum and meat juice for detection of anti-
Toxoplasma gondii antibodies in hunted wild boars (Sus scrofa). Trend
Vet Sci. 2013:79-83. DOI: 10.1007/978-3-642-36488-4_15

5. Toaleb NI, Shaapan RM, Hassan SE, EI Moghazy E. High diagnostic
efficiency of affinity isolated fraction in camel and cattle
toxoplasmosis. World J Med Sci. 2013;8(1):61-66.
DOI: 10.5829/idosi.wjms.2013.8.1.72161



http://www.doi.org/10.1186/1756-3305-3-112
https://doi.org/10.2903/j.efsa.2015.4329
https://dx.doi.org/10.1007%2Fs12639-015-0661-5
https://doi.org/10.1007/978-3-642-36488-4_15
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.5829%2Fidosi.wjms.2013.8.1.72161

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Iragi Journal of Veterinary Sciences, Vol. 35, No. 2, 2021 (319-324)

Toaleb NI, Shaapan RM, Abdel-Rahman EH. Adoption of immuno-
affinity isolated fasciola gigantica fraction for diagnosis of ovine
toxoplasmosis. Global Vet. 2014;12(1):140-145. DOl:
10.5829/idosi.gv.2014.12.01.8240

Shaapan RM, Toaleb NI, Abdel-Rahman EH. Significance of a
common 65 kDa antigen in the experimental fasciolosis and
toxoplasmosis. J  Parasit Dis.  2015;39(3):550-556. DOl:
10.1007/s12639-013-0394-2

Caballero-Ortega H, Palma J, Garcia-Marquez L, Gildo-Cardenas A,
Correa D. Frequency and risk factors for toxoplasmosis in ovines of
various regions of the State of Colima, Mexico. Parasitol.
2008;135:1385-1389. DOI: 10.1017/S0031182008004873

Mikaeel FB, Abdo J, Omer LT. Diagnosis of toxoplasmosis in sheep
using serological (ELISA) and molecular technique in Duhok
governorate. J Univ Zakho. 2015;3(A):32-38. [available here

Dong H, Lu YY, Su RJ, Wang YH, Wang MY, Jiang YB, Yang YR.
Low prevalence of antibodies against Toxoplasma gondii in dairy cattle
from China’s central region. BMC Vet Res. 2018;14:315. DOI:
10.1186/s12917-018-1629-3

Al-Kappany YM, Abbas IE, Devleesschauwer B, Dorny P, Jennes M,
Cox E. Seroprevalence of anti-Toxoplasma gondii antibodies in
Egyptian sheep and goats. BMC Vet Res. 2018;14:120. DOI:
10.1186/s12917-018-1440-1

Halos L, Thébault A, Aubert D, Thomas M, Perret C, Geers R, Alliot
A, Escotte-Binet S, Ajzenberg D, Dardé ML, Durand B. An innovative
survey underlining the significant level of contamination by
Toxoplasma gondii of ovine meat consumed in France. Int J Parasitol.
2010;40(2):193-200. DOI: 10.1016/j.ijpara.2009.06.009

Nockler K, Serrano FJ, Boireau P, Kapel CM, Pozio E. Experimental
studies in pigs on Trichinella detection in different diagnostic matrices.
Vet Parasitol. 2005;132:85-90. DOI: 10.1016/j.vetpar.2005.05.033
Berger-Schoch AE, Bernet D, Doherr MG, Gottstein B, Frey CF.
Toxoplama gondii in Switzerland. A serosurvey based on meat juice
analysis of slaughtered pigs, wild boar, sheep and cattle. Zoonoses
Public Hlth. 2011;58:472-478. DOI: 10.1111/j.1863-
2378.2011.01395.x

Mecca JN, Meireles LR, de Andrade Jr HF. Quality control of
Toxoplasma gondii in meat packages: Standardization of an ELISA test
and its use for detection in rabbit meat cuts. Meat Sci. 2011;88(3):584-
589. DOI: 10.1016/j.meatsci.2011.01.016

Racka K, Bartova E, Budikova M, Vodrazka P. Survey of Toxoplasma
gondii antibodies in meat juice of wild boar (Sus scrofa) in several
districts of the Czech Republic. An Agr Env Med. 2015;22(2):1-4.
10.5604/12321966.1152071

Vismarra A, Mangia C, Barilli E, Brindani F, Bacci C, Kramer L. Meat
juice serology for Toxoplasma gondii infection in chickens. Ital J Food
Saf. 2016;5:5586. DOI: 10.4081/ijfs.2016.5586

Vismarra A, Barilli E, Miceli M, Mangia C, Genchi M, Brindani F,
Kramer L, Bacci C. Toxoplasma gondii in the Cornigliese sheep breed
in ltaly: Meat juice serology, in vitro isolation and genotyping. Vet
Parasitol. 2017;243:125-129. DOI: 10.1016/j.vetpar.2017.06.013
Dubey JP. Toxoplasmosis- a waterborne zoonosis. Vet Parasitol.
2004;126:57-72. DOI: 10.1016/j.vetpar.2004.09.005

Dubey JP, Thulliez P, Weigel RM, Andrews CD, Lind P, Powell EC.
Sensitivity and specificity of various serologic tests for detection of
Toxoplasma gondii infection in naturally infected sows. Am J Vet Res.
1995;56:1030-1036. [available here

Kijlstra A, Jongert E. Control of the risk of human toxoplasmosis
transmitted by meat. Int J Parasitol. 2008;38(12):1359-1370. DOI:
10.1016/j.ijpara.2008.06.002

Wingstrand A, Lind PJ, Haugegaard J, Henriksen SA, Bille-hansen V,
Sorensen V. Clinical observations, pathology, bioassay in mice and
serological response at slaughter in pigs experimentally infected with
Toxoplasma gondii. Vet Parasitol. 1997;72:129-140. DOI:
10.1016/S0304-4017(97)00034-4

Dubey JP, Jones JL. Toxoplasma gondii infection in humans and
animals in the United States. Int J Parasitol. 2008;11:1257-1278. DOI:
10.1016/j.ijpara.2008.03.007

323

24,

25.

26.

217.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

Villena I, Durand B, Aubert D, Blaga R, Geers R, Thomas M, Perret C,
Alliot A, Escotte-Binet S, Thebault A, Boireau P. New strategy for the
survey of Toxoplasma gondii in meat for human consumption. Vet
Parasitol. 2012;183(3-4):203-208. DOI: 10.1016/j.vetpar.2011.08.001

El-Nawawi FA, Tawfik MA, Shaapan RM. Methods for inactivation of
Toxoplasma gondii cysts in meat and tissues of experimentally infected

sheep. Foodborne Path Dis. 2008;5:687-690. DOI:
10.1089/fpd.2007.0060

Shaapan RM, Ghazy AA. Isolation of Toxoplasma gondii from horse
meat in Egypt PJBS. 2007;10(1):174-177. DOI:
10.3923/pjbs.2007.174.177

Davis SW, Dubey JP. Mediation of immunity to Toxoplasma gondii
oocysts shedding cats. J Parasitol. 1995;81:882-886. DOI:
10.2307/3284034jstor.org/stable/3284034

Elfadaly HA, Hassanain NA, Hassanain MA, Barakat AM, Shaapan
RM. Evaluation of primitive ground water supplies as a risk factor for
the development of major waterborne zoonosis in Egyptian children
living in rural areas.J Inf Public Hith. 2018;11(2):203-208. DOI:
10.1016/}.jiph.2017.07.025

Shaapan RM, El-Nawawi FA, Tawfik MA. Sensitivity and specificity
of various serological tests for the detection of Toxoplasma gondii
infection in naturally infected sheep. Vet Parasitol. 2008;153(3-4):359-
362. DOI: 10.1016/j.vetpar.2008.02.016

Elfadaly HA, Hassanain MA, Shaapan RM, Barakat AM, Toaleb NI.
Serological and hormonal assays of murine materno-fetal Toxoplasma
gondii infection with emphasis on virulent strains. World J Med Sci.
2012;7(4):248-254. DOI:_10.5829/idosi.wjms.2012.7.4.6559

Laemmli UK. Cleavage of structural protein during the assembly of the
head of bacteriophage T4. Nature 1970;227:680-685. DOI:
10.1038/227680a0

Wray W, Boulikas T, Wray VP, Hancock R. Silver staining of proteins
in polyacrylamide gels. Anal Biochem. 1981;118:197-203. DOI:
10.1016/0003-2697(81)90179-2

Towbin H, Stachelin T, Gordon J. Electrophoretic transfer of proteins
from polacrylamide gels to nitrocellulose sheets: Procedure and some
application. Proc Nat Acad Sci. 1979;179:4350-4354. DOI:
10.1073/pnas.76.9.4350

Beck R, Gaspar A, Mihaljevi¢ Z, Marinculi¢ A, Stojcevi¢ D, Brstilo M.
Evaluation of ELISA for detection of Trichinella antibodies in muscle
juice samples of naturally infected pigs. Vet Parasitol. 2005;132(1-
2):91-95. DOI: 10.1016/j.vetpar.2005.05.034.

Verhelst D, De Craeye S, Vanrobaeys M, Czaplicki G, Dorny P, Cox E.
Seroprevalence of Toxoplasma gondii in domestic sheep in Belgium.
Vet Parasitol. 2014;205(1-2):57-61. DOI:
10.1016/j.vetpar.2014.07.001.

Hill DE, Chirukandoth S, Dubey JP, Lunney JK, Gamble HR.
Comparison of detection methods for Toxoplasma gondii in naturally
and experimentally infected swine. Vet Parasitol. 2006;141:9-17. DOI:
10.1016/j.vetpar.2006.05.008

Ahmed NE, Al-Akabway LM, Ramadan MY, Abd El-Gawad SM,
Moustafa MMA. Serological and PCR-sequencing assays for diagnosis
of Toxoplasma gondii and Neospora caninum infecting camels in
Egypt. BVMJ. 2017;33(2):200-210.
DOI: 10.21608/BVMJ.2017.30466

Forbes LB, Parker S, Gajadhar AA. Performance of commercial ELISA
and agglutination test kits for the detection of Toxoplasma gondii
antibodies in serum and muscle fluid of swine infected with 100, 300,
500 or 1000 oocysts. Vet Parasitol. 2012;190:362-367.
DOI: 10.1016/j.vetpar.2012.06.040

Al-Adhami BH, Gajadhar AA. A new multi-host species indirect
ELISA using protein A/G conjugate for detection of anti-Toxoplasma
gondii 1gG antibodies with comparison to ELISA-IgG, agglutination
assay and Western blot. Vet Parasitol. 2014;200:66-73. DOI:
10.1016/j.vetpar.2013.11.004

Zedda MT, Rolesu S, Pau S, Rosati |, Ledda S, Satta G, Patta C, Masala
G. Epidemiological study of Toxoplasma gondii infection in ovine
breeding.  Zoonoses  Public ~ HIth.  2010;57(7-8):102-108.
DOI: 10.1111/j.1863-2378.2009.01292.x



https://dx.doi.org/10.1007%2Fs12639-013-0394-2
https://doi.org/10.1017/S0031182008004873
https://sjuoz.uoz.edu.krd/index.php/sjuoz/article/view/83
https://doi.org/10.1186/s12917-018-1629-3
https://doi.org/10.1186/s12917-018-1440-1
https://doi.org/10.1016/j.ijpara.2009.06.009
https://doi.org/10.1016/j.vetpar.2005.05.033
https://doi.org/10.1111/j.1863-2378.2011.01395.x
https://doi.org/10.1111/j.1863-2378.2011.01395.x
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.meatsci.2011.01.016
https://dx.doi.org/10.4081%2Fijfs.2016.5586
https://doi.org/10.1016/j.vetpar.2017.06.013
https://pubmed.ncbi.nlm.nih.gov/8533974/
https://doi.org/10.1016/j.ijpara.2008.06.002
https://doi.org/10.1016/S0304-4017(97)00034-4
https://doi.org/10.1016/j.ijpara.2008.03.007
https://doi.org/10.1016/j.vetpar.2011.08.001
https://doi.org/10.1089/fpd.2007.0060
https://www.jstor.org/stable/3284034
https://doi.org/10.1016/j.jiph.2017.07.025
https://doi.org/10.1016/j.jiph.2017.07.025
https://doi.org/10.1016/j.vetpar.2008.02.016
https://doi.org/10.5829/idosi.wjms.2012.7.4.6559
https://doi.org/10.1038/227680a0
https://doi.org/10.1016/0003-2697(81)90179-2
https://dx.doi.org/10.1073%2Fpnas.76.9.4350
https://doi.org/10.1016/j.vetpar.2005.05.034
https://doi.org/10.1016/j.vetpar.2014.07.001
https://doi.org/10.1016/j.vetpar.2006.05.008
https://dx.doi.org/10.21608/bvmj.2017.30466
https://doi.org/10.1016/j.vetpar.2012.06.040
https://doi.org/10.1016/j.vetpar.2013.11.004
https://doi.org/10.1111/j.1863-2378.2009.01292.x

41

42.

43.

44.

45.

46.

Iragi Journal of Veterinary Sciences, Vol. 35, No. 2, 2021 (319-324)

Chessa G, Chisu V, Porcu R, Masala G. Molecular characterization of
Toxoplasma gondii type Il in sheep abortion in Sardinia. Italy Parasite.
2014;21:6-10. DOI: 10.1051/parasite/2014007

Gazzonis AL, Veronesi F, Di Cerbo AR, Zanzani SA, Molineri G,
Moretta |, Moretti A, Piergili FD, Invernizzi A, Manfredi MT.
Toxoplasma gondii in small ruminants in Northern Italy - prevalence
and risk factors. Ann Agr Env Med. 2015;24:62-68. DOI:
10.5604/12321966.1141370.

Tenter AM, Heckeroth AR, Weiss LM. Toxoplasma gondii: From
animals to humans. Int J Parasitol. 2000;30:1217-1258. DOI:
10.1016/S0020-7519(00)00124-7

44. Sakban FM, A’aiz NN. Investigate the Toxoplasma gondii infection
in the consumed beef in Al-Diwaniyah province. Iragi J Vet Sci.
2020;34(1):95-99. DOI: 10.33899/ijvs.2020.164336

45. Mikaeel FB, Al-Saeed AT. Molecular detection and seroprevalence
of Toxoplasmosis in free range local chickens (Gallus domesticus) in
Duhok province, Irag. Iragi J Vet Sci. 2020;34(2):247-252. DOI:
10.33899/ijvs.2019.125885.1173

Halos L, Thébault A, Aubert D, Thomas M, Perret C, Geers R, Alliot
A, Escotte- Binet S, Ajzenberg D, Dardé ML, Durand B, Boireau P,
Villena 1. An innovative survey underlining the significant level of
contamination by Toxoplasma gondii of ovine meat consumed in
France. Int J Parasitol. 2009;40:193-200. DOLl:
10.1016/j.ijpara.2009.06.009

324

Sl Calgnalall Sibaall alwal) oo i)
?ﬂwgéaﬁﬁﬂ‘ L‘M‘MC(;;JJ‘
Ja)

e e Ola) g Talad a3l (s g Qobad taaa b
Y
“yan 1l

A o) sl Gl el s cllihall and® GS jilall Gl jeY) aud
s c'é")..pl\ c‘;§.ﬂ\ 4&‘9;3“ ‘SAJSJ\ )S_)AS\ JLJ_)J:*!\ g."_:);.ﬂ\

-

AadAl)

Dy 43V Gayh e JE Jyl Jil s 4 oS A ial)
Oaal o 43 dbad) JEY) asal diais allall eladl g 8
&5 Al all o3 g il Jay o3 dpaiall s siall 6la s 1 dad
Aty AV 3 3 S il il LlaY) L) Jaxe
de lgrea o3 Al jalall Glaall Sliae (e palll juae Glie
ot aa iy dag sl eliall (atieall LIRS gk i &) 02 e
DLl e i (g laill QS (al 53 lial s Wlaa Seaall bl
Gluaiue aladiily (Jisadl) agalll juac ‘_Ac el audall
LSl Al ial AL e Jashll el bl (e b giana
aae e L) @] Gl Jladll jelal 85 Tiae 415 jadl)
2 w3 Jadi el e lial) (aiadl) SUEAN () lien 15 o sa )
owand dglull 5 Al ¥ (8 o oladl) GuSBU Gaal 55 lald 5 i)
elid) Gaiedl Jlial b el Ll dpulial) culSy o gall
Aaasdl) g (g At pie e (B p3lall e a iYL dag sl
el el (S Gal yi jlial (K /AT 5 sl o salll
Aaag gLl dda 3 A el ol s il 9%TA,T Ji1 asilua
Losiall DL (e pemad) acaiiadl (e Lelic dleliid) y ddag )
57T (o Lpb Clad) aalll juac ae Glas A1 jral) 403 1)
Jsanll & 3l il cuali g gl IS YY 5 ¥4 570 5 AT
22 AWl Lot el e lidll paiaall jlgal L) ot of ) Ledle
el B o 4nladinl 5 pS Aad 50y Jlad (55 bl e
Lalall o salll jume 8 40 I Gl i) ela 5930 (e CaiSH
by & Al aad 4y G ALl sall d jall Cagaiy da sodall
sy () AlE) lad am pemdllan 5 e 5300 S il gaall Jdla
llgionll ¢133)) Al e Lliall ae


https://dx.doi.org/10.1051%2Fparasite%2F2014007
https://doi.org/10.5604/12321966.1141370
https://vetmedmosul.com/article_164336.html
https://vetmedmosul.com/article_164336.html
http://dx.doi.org/10.33899/ijvs.2020.164336
https://vetmedmosul.com/article_164494.html
https://vetmedmosul.com/article_164494.html
https://vetmedmosul.com/article_164494.html
http://dx.doi.org/10.33899/ijvs.2019.125885.1173
https://doi.org/10.1016/j.ijpara.2009.06.009

