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ABSTRACT

Due to their ability to provide food for people, sheep and goats are important to the
economies of many nations. Toxoplasma gondii, or T. gondii, is a protozoan parasite
that often infects sheep. Stillbirth, early embryonic death and resorption, neonatal
mortality, fetal death and mummification, and parasite infection are examples of
possible negative effects. The consequences are more severe the earlier in gestation
the infection arises. The stage of pregnancy at which the infection occurs in the
sheep and goats is connected with the severity of the illness. T. gondii may infect
humans and carnivorous animals via the meat of infected sheep and goats. Less than
4% of sheep that are consistently infected with T. gondii carry the parasite vertically
to their offspring. The majority of sheep develop the infection after birth. It’s
possible that T. gondii is more often transmitted in cows than previously believed.
However, these results need more evidence acquired using other methods, since they
are only reliant on Polymerase Chain Reaction data. Sheep that have been exposed
to T. gondii produce robust humoral and cell-mediated immune responses that
protect them against infection in subsequent pregnancies. To the best of our
knowledge, documentation about the prevalence of toxoplasmosis in sheep and
goats in Iraq is deficient. As a result, A comprehensive research was conducted to
find out how commaon toxoplasmosis is in sheep and goats in Irag and how it relates
to various risk factors.
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INTRODUCTION

An major zoonosis that results in congenital malformations in children and abortion in
humans is toxoplasmosis. Due to abortion, stillbirth, and abnormalities in the reproductive
and neurological systems of sensitive animals, it also result in financial losses for animal
herds. Around half a billion individuals have antibodies to T. gondii, and toxoplasmosis is
present across the world® . People, pets, wild animals, and birds may all get the virus on their
own. In some areas, a high frequency may even be feasible. ? , Congenital transmission of
the illness to intermediate hosts may occur via the placenta, contact with free tachyzoites, or
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consumption of meat contaminated with sporulated oocysts * .During the acute stage of the
illness, Tachyzoites target the heart, lymph nodes, liver, spleen, and central nervous system.
The sporozoites are found in environmentally resistant oocysts generated during the sexual
stage of the life cycle, while the bradyzoites are found in tissue cysts during latent infection*
. Tiny ruminants, like goats and sheep, are especially susceptible to T. gondii, which causes
a variety of issues for these animals® .

Wang et al. ° claim that since toxoplasmosis results in newborn fatalities, stillbirths, and
abortions, it harms the reproductive system and reduces the health and productivity of goats
and sheep .’

It was unclear that sheep and goats might get toxoplasmosis until Feldman and Hartley
reported the first case ®. It was discovered that the primary cause of the sickness was the
oocysts that cats excrete in their feces, indicating that cats—both domestic andwild—are
the pathogen’s primary hosts®

Humans get toxoplasmosis from eating raw or undercooked meat or food contaminated
with excretedcat oocysts™ . It has been estimatedthat 33% of peopleworldwideareafflicted
with toxoplasmosis ™, and consuming raw or unpasteurized sheep and goat milk has been
determined to be the cause of human toxoplasmosis ** 2, according to'* , The most severely
affected species of food-producing animals are goats and sheep (small ruminants), which
may serve as carriers of human disease™ .

Scientific classification

Kingdom : Chromista

Superphylum : Alveolata

Phylum: Apicomplexa

Class: Conoidasida

Order: Eucoccidiorida

Family: Sarcocystidae

Subfamily: Toxoplasmatinae

Genus: Toxoplasma ° .

Morphology and lifecycle of Toxoplasma gondii

The life cycle of T. gondii consists of two distinct stages: asexual and sexual reproduc-
tion. (Figure 1). Followinganinfection, therearetypicallythreephases: theambient, slowly
dividingsporozoite, theinvasive, quicklydividingtachyzoite, andtheslowlydividingbrady-
zoite in tissue cysts. One stage of the environment is the sporozoite stage, which is shielded
by the oocyst. T. gondii cells have a crescent form, measuring around 2 m in width and 5
min length, with rounded posterior and sharp apical ends. The cytoskeleton controls both
the structural integrity and motility of cells. Among these are the Golgi complex, ribo-
somes, apicoplast, endoplasmic reticulum, a mitochondrion, and a multimembrane-bound
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organelle that resembles a plastid. Numerous algal endosymbionts are also connected to
this parasite!’ . Cell invasion is facilitated by the parasite’s cytoskeletal structure as well as
many secretary organelles, including as rhoptries, dense granules, and micronemes 8192

A highly aggressiveparasite known as a chyzoite has the ability to invade nearly all types
of vertebrate cells. It progresses into the bradyzoite stage, which forms cysts in various tis-
sues after developing from tachyzoites. In brain cells, these cysts are elongated and less
spherical in shape. The size of the cysts varies greatly depending on their age. While early-
stage cysts have been observed to grow as large as 100 m, most young cysts are smaller
than 10 m. The oldest cysts contain thousands of densely packed bradyzoites. The cyst wall
exhibits numerous invaginations and granular granules, as noted by Ferguson? . Within
cells, the cysts can persist due to the favorable lifestyle of bradyzoites, which are resistant
to the pepsin enzyme of the host organism. This resistance enables them to survive in the
presence of pepsin-HCI for up to two hours. The oocysts, known as sporozoites, have a size
range of 12 to 13 m and are protected by a multilayer wall that safeguards against chemical
and mechanicalchanges. Theintricate layeredstructure of theparasiteallows for its survival
for extended periods, potentially exceeding a year? . The dissemination of diseases among
tribes varied in different ways. Toxoplasmosis transmission among them involves the sex-
ualcycle, intermediate hosts, andcarnivory. Thesurvival environment may exhibit different
disease transmission patterns, asexual and sexual cycles, based on the physical characteris-
tics and structures of both definitive and intermediate host populations % . The first docu-
mented case of congenital toxoplasmosis in humans was described by Schwartzman et al.
in®* , and there has been a recent increase in clinical toxoplasmosis cases. Over the past 20
years, field research and innovative genotyping techniques have provided insights into the
evolution of T. gondii %

Zygotes form cocysis
excreted with faeces

- differentiation into tachyzoites
ococysts eaten

by foraging animals
O'i © 6
bradyzoites differentiate /
to gametocytes tachyzoiles invade and
replicate in cells
definitive host intermediate hosts
tissue cyst eaten by felids
Immune activation of the host
invade epithelial tachyzoites differentiate into bradyzoites
cells and start division formation of tissue cyst

Figure 1 The life cycle of Toxoplasmagondii is depicted on the left, illustrating the sexual stage occurring
exclusively within the feline host. On the right, the non-host specific asexual stage is portrayed. This image
has been adapted from www.elifesciences.org.
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Review of some previous studies Distribution of Toxoplasma gondii in sheep and
goat in Iraq .

Two different serological tests were used to determine the T. gondii antibody titer in
sheep and goat serum samples in Sulaimania city, Irag. In sheep, the prevalence rate was 73
(51.7%) and 82 (57%) using the enzyme-linked immunosorbent assay. In goats, the preva-
lence rate was 21 (54.6%) and 25 (54.35%) using the same assay. % conducted this study.
In the city of Erbil, 2 employed latex, MAT, and ELISA to test sera from 259 sheep and 88
goats for antibodies to Toxoplasma gondii. They foundthat 25 (28.4%) goats and 75 (25.4%)
sheep tested positive for latex. In the Baghdad Governorate, ® discovered that females had
a higher incidence of toxoplasmosis infection compared to males. The infection rate for
the ELISA and latex agglutinationtest was 64.10% and 87.32% for females, and 45.45% and
71.42% for males, respectively® .

In the Wasit province of Irag, a genotyping test conducted by*® revealed that 60% of the
type Il gene was dominant in sheep. The ELISA and PCR tests showed the highest positive
findings insheep, withpercentages of 33.03% and 22.32% respectively. Goat hadthesecond
highest positive findings, with percentages of 29.33% for ELISA and 18.66% for PCR.™*
used an indirect enzyme-linked immunosorbent assay (IELISA) and the latex agglutination
test (Latex) to find anti-Toxoplasma gondii antibodies in the northern Iragi province of
Dohuk. Concurrent analysis of the test results revealed that 54.5% of the goat sera and
26.2% of the sheep sera examined by CFT in Baghdad® were found to have antibodies. In
a study conducted by * in the Baghdad province, the serological indirect-enzyme-linked
immunosorbent test (IELISA) was used to determine the prevalence of toxoplasmosis in
blood goats. The positive iIELISA findings in sera were recorded at 20.57%.

Prevention and control

The World Health Organization has suggested considering the potential implementa-
tion of a preventive program to prevent toxoplasmosis, because by verifying the existence
of toxoplasmosis in the herd, it may operate as a control mechanism to lessen the burden
of the illness and safeguard the cattle industry’s financial sustainability. ** . Research con-
ducted on pigs in the United States in the early 1990s indicates that cats are less likely to
become infected with T. gondii when they are kept away from direct contact with other ani-
mals * . Toxoplasmosis has traditionally been considered incurable in infected hosts due
to the parasite’s obligate intracellular nature and rapid encystment, which poses challenges
for administering anti-parasitic drugs *® . For sheep with fewer cysts, there is a live vaccine
available that reduces neonatal mortality rates *" % . An easy and cost-effective method to
reduce the risk of T. gondii transmission appears to be freezing meat in a household freezer
for at least one night before consumption by animals and/or humans 33,

Effective collaboration among physicians, veterinarians, and professionals in the health
and environmental sectors plays a vital role in developing efficient vaccines, novel treat-
ments, and control strategies for T. gondii infection in humans, cats, and other animals *° .
Additionally, it is imperative to prioritize initiatives focused on public health and education
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to effectively prevent ilinesses ** . Controlling toxoplasmosis in both humans and animals is
of utmost importance, and prevention measures are essential in order to avoid unnecessary
losses and outbreaks resulting from inadequate animal sanitation practices.

CONCLUSION

Despite improvements in our knowledge of toxoplasmosis, additional research is still
needed to fully understand a number of aspects of the disease in sheep and goats. Among
these is determiningO if breeds of sheep and goats vary from one another in terms of dis-
ease susceptibility. Moreover, the potential frequency of flock repeat abortions linked to
T. gondii. The review of toxoplasmosis looked at the spread of the illness, its prevalence,
and its geographic distribution. Livestock, wild animals that wander free, and birds are
the principal vectors for the transmission of toxoplasma infection. T. gondii-contaminated
raw or partially cooked meals may spread the illness. One of the deciding elements in illness
epidemiology is determined to be the socioeconomic level. Academics, politicians, health-
care workers, and veterinary professionals might all benefit from this review. One of the
neglected illnesses that need to be brought to the public’s notice is toxoplasmosis. There-
fore, increased effort should be made to inform people about toxoplasmosis caused by T.
gondii. Iraq has a high infection rate, according to the findings of this systematic review
study. More study is required to improve strategies for preventing infection in flocks and
consequently in the human population.

ACKNOWLEDGMENTS

| extend my thanks and appreciation to everyone who helped me complete my articles
Conflicts of Interest
The author declares no conflict of interest.

REFERENCES

1. Awais M, Akhtar M, Anwar M, Navid M, Khan M, Razzaq I, et al. Seroprevalence,
associated risk factors and hematological impacts of toxoplasmosis in small rumi-
nants of Multan. Trop Biomed. 2018;35(4):1028-1040. 33601850. Available from:
https://pubmed.ncbi.nlm.nih.gov/33601850/.

2. Roos DS, Crawford MJ, Donald RG, Kissinger JC, Klimczak LJ, Striepen B. Ori-
gin targeting, and function of the apicomplexan plastid. Curr Opin Microbiol.
1999;2(4):426-432. doi.org/10.1016/S1369-5274(99)80075-7.

3. Pépin M, Russo P, Pardon P. Public health hazards from small ruminant meat prod-
ucts in Europe. Rev Sci Tech. 1997;16(2). 10.20506/rst.16.2.1040.

Baghdad Journal of Biochemistry and Applied Biological Sciences, 5(1) | 2024 | https://doi.org/10.47419/bjbabs.v5i01.270 5


https://doi.org/10.47419/bjbabs.v5i01.270
https://pubmed.ncbi.nlm.nih.gov/33601850/
http://dx.doi.org/doi.org/10.1016/S1369-5274(99)80075-7
http://dx.doi.org/10.20506/rst.16.2.1040

Zainab A, Makawi

prevalence of toxoplasmosis in sheep and goats in Iraq

10.

11.

12.

13.

14.

15.

16.

17.

38-BuxtonD,Innes EA. Acommercialvaccineforovinetoxoplasmosis. Parasitology,
v. 1995;110:11-16. doi.org/10.1017/S003118200000144X.

21-Ferguson DJ. Use of molecular and ultrastructural markers to evaluate stage con-
version of Toxoplasma gondii in both the intermediate and definitive host. Int J
Parasitol. 2004;34:347-360. https://doi.org/10.1016/].ijpara.2003.11.024.
5-Gebremedhin EZ, Abdurahaman M, Hadush T, Tessema TS. Seroprevalence
and risk factors of Toxoplasma gondii infection in sheep and goats slaughtered
for human consumption in Central Ethiopia. BMC Res Notes. 2014;7:696-696.
https://doi.org/10.1186/1756-0500-7-696.

35-Dubey JP, Weigel RM, Siegel AM, Thulliez P, Kitron UD, Mitchell MA, et al.
Sources and reservoirs of Toxoplasma gondii infection on 47 swine farms in Illinois.
Journal for Parasitology. 1995;81(5):723-729. Available from: https://pubmed.ncbi.
nlm.nih.gov/7472862/.

Liu Q, Wang ZD, Huang SY, Zhu X. Parasites Vectors. Diagnosis of toxoplasmosis
and typing of Toxoplasma gondii . 2015;8:292-292. https://doi.org/10.1186/s13071-
015-0902-6.

Li F, Wang SP, He CJ, Wu SC, Liu X, H G. Seroprevalence of Toxo-
plasma gondii in goats in Hunan province. China Parasite. 2016;23(44):44—-44.
https://doi.org/10.1051/parasite/2016053.

2-Radostitis OM, Gay CC, Blood DC, Hinchcliff KW. Veterinary medicine ( A text
book of thediseases ofcattle, sheep, pigs, goatsand Horses ). vol. 51. 10thed. London;
2010. Available from: https://www.nchi.nlm.nih.gov/pmc/articles/PMC2857440/.
34-Dubey JP. Parasites Vectors . Toxoplasmosis of Animals and Humans. 2010;112.
https://doi.org/10.1186/1756-3305-3-112.

Mai K, Sharman PA, Walker RA, Katrib M, Souza D, De, et al. Oocyst wall formation
andcompositionincoccidianparasites. Mem Inst Oswaldo Cruz. 2009;104:281-289.
10.1590/s0074-02762009000200022.

Garcia G, Sotomaior C, Nascimento AJ, Navarro IT, Soccol VT. Toxoplasma gondii
in goats from Curitiba, Parana, Brazil: Risks factors and epidemiology. Rev Bras
Parasitol Vet. 2012;21(1):42-47. 22534944, 10.1590/s1984-29612012000100009.
Mohammadian M, Esmailnia B, Khezri K, O. Toxoplasmosis in sheep
from Kurdistan province. Iran Afr J Microbiol Res. 2012;6(18):3989-3992.
doi.org/10.5897/AJMR11.1210.

20-Henriquez FL. Toxoplasma Molecular and Cellular Biology. vol. 135; 2008.
doi.org/10.1017/S0031182008004861.

28-Qazaz E, Faraj AA. Seroprevalence of Toxoplasmosis in Goat in Baghdad gov-
ernorate. Mirror of Research in Veterinary. Sciences and Animals. 2016;5(2):58-66.
doaj.org/toc/2520-324X.

Mercier A, Ajzenberg D, Devillard S, Demar MP, De Thoisy B, Bonnabau H,
et al. Human impact on genetic diversity of Toxoplasma gondii: example of the
anthropized environment from French Guiana. Infect Genet Evol. 2011;11(6):1378—
1387. 10.1016/j.meegid.2011.05.003.

Baghdad Journal of Biochemistry and Applied Biological Sciences, 5(1) | 2024 | https://doi.org/10.47419/bjbabs.v5i01.270 6


https://doi.org/10.47419/bjbabs.v5i01.270
http://dx.doi.org/doi.org/10.1017/S003118200000144X
https://pubmed.ncbi.nlm.nih.gov/7472862/
https://pubmed.ncbi.nlm.nih.gov/7472862/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2857440/
http://dx.doi.org/10.1590/s0074-02762009000200022
http://dx.doi.org/10.1590/s1984-29612012000100009
http://dx.doi.org/doi.org/10.5897/AJMR11.1210
http://dx.doi.org/doi.org/10.1017/S0031182008004861
http://dx.doi.org/doaj.org/toc/2520-324X
http://dx.doi.org/10.1016/j.meegid.2011.05.003

Zainab A, Makawi

prevalence of toxoplasmosis in sheep and goats in Iraq

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Weiss LM, Dubey JP. Toxoplasmosis: A history of clinical observations. Int J Para-
sitol. 2009;39(18):895-901. doi.org/10.1016/j.ijpara.2009.02.004.

Majeed B, Abbas WH. Serological and molecular detection of Toxo-
plasma gondii in meat and minced meat in Basra city. Basrah Jour-
nal of Veterinary Research. 2018;17(3):491-505. Available from: https:
/Iwww.researchgate.net/publication/330657336_Serological And_Molecular_
Detection_Of Toxoplasma_gondii_In_Meat_ And_Minced_Meat In_Basra_City.

Hill D, Dubey J. Toxoplasma gondii prevalence in farm animals in the United States.
Int J Parasitol. 2013;43(2):107-113. DOI: 10.1016/}.ijpara.2012.09.012.

3-Pepin M, Pusso, Pardon P. Public health hazards from small ruminant meat prod-
uctsinEurope. JRevSciTeachIntEpiz. 1997;16(2):415-425. 10.20506/rst.16.2.1040.
Dubey JP. The History of Toxoplasma gondii-The First 100 Years. Journal
of Eukaryotic Microbiology. 2008;55(6):467-475. 19120791. 10.1111/j.1550-
7408.2008.00345.x.

Wilkins MF, Connell E. Effect on lambing percentage of vaccinating ewes. N Z Vet
J. 1983;31(10):181-182. doi.org/10.1080/00480169.1983.35017.

Innes IA. A brief history and overview of Toxoplasma gondii. 2010;57(1):1-7.
19744303. doi.org/10.1111/].1863-2378.2009.01276.x.

33-Razoogi MA, Gharban HA, Al-Kaabi MAF. Molecular and Seroprevalence
of Toxoplasmosis in Goats’ Blood and Milk in Iraq. Archives of Razi Institute.
2022;77(5):1749-1755. 37123155. 10.22092/AR1.2022.357809.2106.

Jones J, Lopez, Wilson M. Centers for disease control and prevention. American
Academy of Family Physician. vol. 67. Atlanta, Georgia; 2003.

Dubey JP. Advances in the Life Cycle of Toxoplasma gondii. Int J Parasitol .
1998;28(7):1019-1024. 10.1016/s0020-7519(98)00023-x.

Robert-Gangneux F, Dardé ML. Epidemiology of and diagnostic strategies for tox-
oplasmosis. Clin Microbiol Rev. 2012;25(2):264-296. 10.1128/CMR.05013-11.
27-Kader J, Al-Khayat, A Z. Serodiagnosis of toxoplasmosis in sheep and
goats in Erbil city. Iraq Iraqgi Journal of Veterinary Sciences. 2013;27(1):21-23.
10.33899/ijvs.2013.82947.

Awais MA, Ahmed A, Muhammad M, Muhammad A, Saleemi K, Ashraf K, et al.
Seroprevalence of Toxoplasma gondii in the Backyard Chickens of the Rural Areas
of Faisalabad Punjab Pakistan. Int J Agric Biol. 2014;16(6):1105-1111. Available
from: https://www.researchgate.net/publication/265907967 Seroprevalence
of _Toxoplasma_gondii_in_the Backyard_Chickens_of the Rural Areas_of
Faisalabad_Punjab_Pakistan.

M WL, P DJ. Toxoplasmosis: A history of clinical observations. Int. J. Parasitol.
2009;39:895-901. doi: 10.1016/j.ijpara.2009.02.004.

29-Aaiz NN. Determination of Toxoplasma gondii lineages of sheep inWasit. Iraqi
Journal of Veterinary Sciences. 2016;30(2):23-26. 10.33899/ijvs.2016.121379.
Satbige AS, Bharathi MV, Ganesan P, Sreekumar C, Rajendran C. Detection of Toxo-
plasma gondii in small ruminants in Chennai using PCR and modified direct agglu-

Baghdad Journal of Biochemistry and Applied Biological Sciences, 5(1) | 2024 | https://doi.org/10.47419/bjbabs.v5i01.270 7


https://doi.org/10.47419/bjbabs.v5i01.270
http://dx.doi.org/doi.org/10.1016/j.ijpara.2009.02.004
https://www.researchgate.net/publication/330657336_Serological_And_Molecular_Detection_Of_Toxoplasma_gondii_In_Meat_And_Minced_Meat_In_Basra_City
https://www.researchgate.net/publication/330657336_Serological_And_Molecular_Detection_Of_Toxoplasma_gondii_In_Meat_And_Minced_Meat_In_Basra_City
https://www.researchgate.net/publication/330657336_Serological_And_Molecular_Detection_Of_Toxoplasma_gondii_In_Meat_And_Minced_Meat_In_Basra_City
http://dx.doi.org/10.20506/rst.16.2.1040
http://dx.doi.org/10.1111/j.1550-7408.2008.00345.x
http://dx.doi.org/10.1111/j.1550-7408.2008.00345.x
http://dx.doi.org/doi.org/10.1080/00480169.1983.35017
http://dx.doi.org/doi.org/10.1111/j.1863-2378.2009.01276.x
http://dx.doi.org/10.22092/ARI.2022.357809.2106
http://dx.doi.org/10.1016/s0020-7519(98)00023-x
http://dx.doi.org/10.1128/CMR.05013-11
http://dx.doi.org/10.33899/ijvs.2013.82947
https://www.researchgate.net/publication/265907967_Seroprevalence_of_Toxoplasma_gondii_in_the_Backyard_Chickens_of_the_Rural_Areas_of_Faisalabad_Punjab_Pakistan
https://www.researchgate.net/publication/265907967_Seroprevalence_of_Toxoplasma_gondii_in_the_Backyard_Chickens_of_the_Rural_Areas_of_Faisalabad_Punjab_Pakistan
https://www.researchgate.net/publication/265907967_Seroprevalence_of_Toxoplasma_gondii_in_the_Backyard_Chickens_of_the_Rural_Areas_of_Faisalabad_Punjab_Pakistan
http://dx.doi.org/10.33899/ijvs.2016.121379

Zainab A, Makawi

prevalence of toxoplasmosis in sheep and goats in Iraq

34.

35.

36.

37.

38.

39.

40.

41,

tination test. J Parasit Dis. 2016;40(4):1466—-1469. 10.1007/s12639-015-0713-x.
Foulon W. Congenital toxoplasmosis: is screening desirable. Scandinavian Journal
of Infectious Diseases. 1992;84:11-17. 1290068. Available from: https://pubmed.
ncbi.nim.nih.gov/1290068/.

Weiss L, Kim K. Toxoplasma gondii the model apicomplexan. Perspec-
tives and methods. London, United Kingdom, Academic Press Inc; 2007.
10.1016/j.ijpara.2003.12.009.

Hamada A, Habib I, Barnes A, Robertson I. Riskfactorsassociated withseropositivity
to Toxoplasma among sheep and goats in Northern Irag. Veterinary Parasitology:
Regional Studies and Reports. 2019;15. doi: 10.1016/j.vprsr.2019.100264.
Flanagan M, Johnson SJ. Theeffects of vaccination of Merinoewes withanattenuated
Australian bluetongue virus serotype 23 at different stages of gestation. 1995;72(12).
https://doi.org/10.1111/j.1751-0813.1995.tb03488.x.

24-Schwartzman J, Maffia A, Crusius ME, Brunhoffer A. Congenital toxoplasmosis.
J Pediatr. 1948;33(1):66-73. doi.org/10.1016/S0022-3476(48)80154-X.
23-Afonso E, Thulliez P, Gilot-Fromont E. Transmission of Toxoplasma gondii in an
urban population of domestic cats (Felis catus). Int J Parasitol. 2006;36(13):1373—
1382. doi.org/10.1016/j.ijpara.2006.07.010.

32-Rifaat KH, Jawdat SZ. Prevalence of toxoplasmosis among sheep and goats
in Baghdad area. The Iragi Journal of Veterinary Medicine. 1998;22(1):43-49.
doi.org/10.30539/ijvm.v22i1.1222.

Dubey JP. Strategies to reduce transmission of Toxoplasma gondii to animal and
human. J Vet Parasitol. 1996;64(1-2):65-70. 8893464. 10.1016/0304-4017(96)00961-
2.

Baghdad Journal of Biochemistry and Applied Biological Sciences, 5(1) | 2024 | https://doi.org/10.47419/bjbabs.v5i01.270 8


https://doi.org/10.47419/bjbabs.v5i01.270
http://dx.doi.org/10.1007/s12639-015-0713-x
https://pubmed.ncbi.nlm.nih.gov/1290068/
https://pubmed.ncbi.nlm.nih.gov/1290068/
http://dx.doi.org/10.1016/j.ijpara.2003.12.009
http://dx.doi.org/doi.org/10.1016/S0022-3476(48)80154-X
http://dx.doi.org/doi.org/10.1016/j.ijpara.2006.07.010
http://dx.doi.org/doi.org/10.30539/ijvm.v22i1.1222
http://dx.doi.org/10.1016/0304-4017(96)00961-2
http://dx.doi.org/10.1016/0304-4017(96)00961-2

	BAGHDAD JOURNAL OF BIOCHEMISTRY AND APPLIED BIOLOGICAL SCIENCES
	INTRODUCTION
	Morphology and lifecycle of Toxoplasma gondii
	Review of some previous studies Distribution of Toxoplasma gondii in sheep and goat in Iraq .
	Prevention and control

	CONCLUSION
	ACKNOWLEDGMENTS
	Conflicts of Interest

	REFERENCES

