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 Toxoplasmosis has been associated with economic and public health concerns due to 

abortion in humans and animals. Detection for the presence of anti-Toxoplasma gondii 

antibodies in sera of 174 healthy sheep (IgG) and sera of 89 aborted women (IgG, IgM, and 

IgG avidity) using enzyme-linked immunosorbent assay and T. gondii in 59 sheep milk 

samples identified by PCR. The primary risk factors for sheep and women seropositive 

samples were also analyzed. Relatively higher seroprevalence of T. gondii, 62.6%, was 

recorded in sheep than 57.3% in aborted women. The IgM/IgG antibody responses in 

aborted women were 42.7%, 41.6%, 15.7%, and 0% for IgM -ve/IgG -ve (negative 

toxoplasmosis), IgM -ve/IgG +ve (chronic toxoplasmosis), IgM +ve/IgG +ve (maternal 

infection) and IgM +ve/IgG -ve (acute infection), respectively. IgM and IgG-positive 

samples showed a low avidity rate 14.3%, denoting acute maternal infection, while a much 

higher rate 78.6%, denoting chronic maternal infection. Molecular investigation of T. gondii 

in sheep milk samples revealed that 28.8% were positive by PCR at 470-bp. The respectable 

significant association between many risk factors and the seroprevalence of T. gondii in 

humans and sheep was recorded. The current study indicates elevated toxoplasmosis 

antibodies in sheep and aborted women from El-Beheira and Alexandria governorates, 

Egypt Additionally, it demonstrates a correlation between age, mutton intake, miscarriage, 

cat exposure, drinking water source, and breeding practices with seropositivity to T. gondii. 

These results largely confirm the need for greater in-depth toxoplasmosis epidemiological 

research and public health education initiatives. 
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Introduction 

 

Toxoplasma gondii (T. gondii), an obligate intracellular 

protozoan parasite capable of infecting all warm-blooded 

species, including humans, is the cause of toxoplasmosis. 

This opportunistic zoonotic infection is widespread 

throughout the world (1). Cats are the only definitive host of 

this parasite in which sexual reproduction occurs and capable 

of excreting the environmentally resistant oocysts stage, 

while all mammals, including man and birds, serve as 

intermediate hosts (2). Around the world, up to one-third of 

the population is seropositive for T. gondii and at risk of 

infection (3). Humans can become infected by consuming 

raw or undercooked meat with tissue cysts (bradyzoites), 

drinking water, or eating food contaminated with cat 

excrement containing sporulated oocysts (4). Handling raw 

meat and consuming unpasteurized milk containing the 

rapidly growing stage (tachyzoites) may also provide risks 

for human T. gondii infection (5).  
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Human toxoplasmosis is frequently asymptomatic in 

immunocompetent, healthy people, the primary 

toxoplasmosis infection in pregnant women has only mild 

symptoms, and approximately 70-90% of infants born with 

congenital toxoplasmosis are asymptomatic at birth. 

However, an infection may result in a spontaneous abortion, 

a stillbirth, a premature birth, or severe fetal harm (6,7). 

Serious clinical signs such as stillbirth, microcephaly, 

hydrocephalus, and retinochoroiditis in newborns and 

encephalitis, myocarditis, and pneumonia in 

immunocompromised individuals are present in these 

situations (8). Additionally, severe latent congenital or ocular 

toxoplasmosis may develop, with the latency most likely 

caused by treatment with anti-inflammatory corticosteroids 

(9). The prenatal period's health follow-up does not always 

include a requirement for serological screening for T. gondii. 

Therefore, the number of pregnant women at risk of 

contracting toxoplasma infection is unknown (10). The 

possibility of toxoplasmosis transmission by blood 

transfusion to seronegative recipients draws attention to the 

importance of Toxoplasma screening as a preliminary test 

before blood donation (11).  

Toxoplasmosis in sheep is one of the most prevalent 

infectious agents that causes reproductive failure. It results in 

placentitis, abortion, and stillbirth, generating big economic 

losses over time (12,13). During grazing in a polluted 

environment, sheep are mostly infected by ingesting T. 

gondii oocysts; 61.4% of seropositive Egyptian sheep were 

accepted with mutton-containing cysts (14). Moreover, it 

was determined that 47.5% of seropositive lambs fed on 

waste material harbored virulent T. gondii strains (15). There 

are only three clonally types of T. gondii isolates found in 

sheep meat: type I, II, and III. These types are defined by the 

pathogenicity of the isolates in mice as measured by LD50 

and LD100, as well as genetic diversity (16). It was feasible to 

have a mixed infection in the same meat sample. However, 

the more virulent ones masked the biological characteristics 

of the less virulent strains (17). Because sheep are more 

frequently infected than other farm animals, several studies 

have found that T. gondii seroprevalences in sheep are high 

worldwide (18). Various infection rates of T. gondii in sheep 

from different localities in Egypt have been reported, which 

range from 34 to 100%. This is compared to 11.8% to 67.6% 

seroprevalence rates reported in pregnant and aborted 

women from the same country (10,19).  

Serological assays that identify anti-T.gondii specific 

immunoglobulins IgM and IgG antibodies in sera samples 

are the primary methods used to diagnose toxoplasmosis in 

sheep and humans (7,20). T.gondii IgM levels fall after 1-6 

months. However, they can still be found for a year or more, 

indicating that an older infection cannot be ruled out despite 

the high levels indicative of an acute or recent infection (11). 

Evaluation of the IgG avidity index in pregnant women is 

also a very helpful diagnostic technique for establishing the 

time of Toxoplasma infection (7). However, the presence of 

anti-T.gondii IgG without IgM indicates that the infection 

was remote and had occurred at least six months earlier (21). 

After identifying both IgM and IgG antibodies in the same 

serum sample, the anti-Toxoplasma IgG avidity test can 

distinguish between recent and prior infections. A higher 

than 4-month-old toxoplasma infection is indicated by high 

IgG avidity (22).  

Mutton is a prominent source of meat, and due to its 

nutritional advantages over other red meats, its consumption 

has expanded globally, especially in less developed 

countries. In addition to giving people a sufficient amount of 

dietary protein (23). The primary cause of human 

toxoplasmosis is T. gondii tissue cysts found in edible animal 

flesh, particularly sheep mutton, because they may survive in 

undercooked tissues (24). Besides mutton, T. gondii 

tachyzoites have been identified in the milk of several food 

animal species, including cows, sheep, and goats. The 

infective tachyzoites are excreted in the milk and can survive 

in fresh cheese (25). In Egypt, there is a large overlap 

between the use of milk and mutton from sheep and the 

population at risk of contracting toxoplasmosis, particularly 

pregnant women. However, limited information is known 

regarding the frequency of toxoplasmosis in sheep and 

humans in these overlapped areas (26).  

Therefore, the present study was initiated to investigate 

the incidence of toxoplasmosis in apparently healthy sheep 

in El-Beheira and Alexandria governorates, Egypt, and 

determines the infection prevalence in aborted women from 

the same governorates using the indirect ELISA (serological) 

and PCR (molecular) techniques. Moreover, risk factors 

associated with seropositive samples of both sheep and 

women were also assessed. 

 

Materials and methods 

 

Ethical approval  
The experiment was carried out according to the 

institutional guidelines of the National Research Centre's 

Animal Research Committee, number 20/139. Project 

number 12010139 NRC, Egypt.  

 

Study area description 

An epidemiological survey was conducted between 

September 2021 and July 2022 to determine the prevalence 

of toxoplasmosis in sheep and aborted women and to identify 

the associated risk factors. The study was carried out in 2 

governorates: El-Beheira (X/Y coordinates; 30.343551/ 

30.848099) and Alexandria (X/Ycoordinates; 29.924526/ 

31.205753). Both localities are located on the West North 

Coast of Egypt. Sheep were randomly selected from different 

herds from the two localities. Human samples were obtained 

from El Shatby Hospital for Obstetricians and 

Gynecologists, Alexandria, which provides obstetrics and 

gynecology services to all sick and pregnant women from the 

governorates of El-Beheira and Alexandria.  
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Sample collection  

One hundred seventy-four blood samples from 

apparently healthy sheep were collected for serological 

examination. Additionally, 59 milk samples were obtained 

from some of these animals in the active milking period. 

Samples were collected after obtaining verbal consent from 

the herd's owners. Collected data including age, pregnancy 

status, history of abortion, source of drinking water, presence 

of cats, and herd size. For a human, a total of 89 blood 

samples were collected from aborted women. Written and 

verbal consent was also obtained before sample collection. 

Relevant data such as age, residence, mutton consumption, 

abortion history, and miscarriage trimester were obtained.  

 

Sample preparation and processing 

Sera from sheep and human blood samples were 

separated and put into 1.5 ml Eppendorf tubes, which were 

then stored at -20 C until additional serological investigation. 

Before collecting 10 ml of milk samples from each teat of a 

sheep, the teats were cleaned, sanitized, and the first few jets 

of milk from each teat were thrown away. After correctly 

recognized and kept in a chilling ice box, milk samples were 

submitted to the lab for molecular analysis. 

 

Serological examination 

Sheep serum samples were tested for anti-T. gondii IgG-

specific antibodies using a commercially available ELISA kit 

from the ID vet (ID Screen® Toxoplasmosis Indirect Multi-

species, Product code: TOXOS-MS-2P, Innovative 

Diagnostic vet Laboratories, France). On the other hand, 

human serum samples were tested for anti-T detection. 

gondii IgM and IgG-specific antibodies using SERION 

ELISA classic Toxoplasma gondii IgM (Germany, order Nr 

ESR110M) and SERION ELISA classic Toxoplasma gondii 

IgG (Germany, order Nr ESR110G) respectively. The 

Seropositive samples with IgM and IgG antibodies were 

retested using IgG avidity assay by the SERION ELISA 

classic Toxoplasma gondii IgG test in combination with the 

corresponding SERION ELISA classic Avidity Reagent 

(Germany, order Nr B110AVID) to differentiate between 

recent and past infection. The indirect ELISA assays were 

carried out under methods described by Shaapan et al. (27).  

 

Molecular examination 

Sheep milk samples kept at -20 ºC were thawed and then 

processed for the total genomic DNA extraction. Pelleted 

samples were diluted in 200 µL of PBS and processed for 

total genomic DNA extraction. PCR targeted a 470-bp 

fragment of the repetitive B1 gene (35-fold repeats/genome). 

The used primer was pair Tg1-5-

AAAAATGTGGGAATGAAAGAG-3 and Tg2-5-

ACGAATCAACGGAACTGTAAT-3. For each PCR run, 

positive and negative controls were included. The positive 

control consisted of 3 µl genomic DNA extracted from T. 

gondii RH strain tachyzoites. Amplified DNA samples were 

subjected to gel electrophoresis on 1.2 % agarose gel (28).  

 

Risk factors assessments 

The correlation between risk variables and the 

seroprevalence of T. gondii in humans and sheep was 

determined using logistic regression analysis. In humans, 

five risk factors were examined: age, place of residency, 

mutton consumption, previous miscarriages, and trimester of 

miscarriage. In sheep, Age group, pregnancy status, abortion 

history, interaction with cats, drinking water source, and 

breeding system were the six risk factors examined (29).  

 

Statistical analysis 

Data were analyzed statistically using SPSS version 16.0 

(SPSS Inc., Chicago, IL, USA). Logistic regression analysis 

was performed to detect the association between 

seroprevalence rates and risk factors for T. gondii infection, 

in which adjusted odds ratio (AOR) and the confidence 

interval at 95% (CI 95%) were calculated to estimate the 

probability of association. Differences were considered 

statistically significant when P-values less than 0.05 were 

recorded (30).  

 

Results 

 

Seroprevalence data of T. gondii infection in sheep and 

human  
Seropositive samples were detected from both sheep and 

aborted women; out of 174 sheep sera samples, 109 were 

positive, with a prevalence rate of 62.6%. A relatively lower 

seropositive rate of 57.3% (51/89) was recorded in aborted 

women's sera samples (Table 1). 

When classified according to IgM/IgG antibody 

responses, four categories of aborted women samples were 

determined; Out of 38 cases (42.7%) were negative for both 

IgM and IgG (IgM -ve / IgG -ve) indicating a negative status 

of toxoplasmosis. On the other hand, IgM -ve / IgG +ve was 

detected in 37 (41.6%) cases indicating past/chronic 

toxoplasmosis. IgM +ve / IgG +ve was detected in 14 

(15.7%) denoted with the maternal infection that was most 

likely acquired during pregnancy. Nevertheless, none of the 

tested sera samples were detected with IgM +ve / IgG -ve for 

the current acute status (Table 2). 

IgM and IgG antibodies were detected simultaneously in 

14 cases (maternal infection), so an anti-Toxoplasma IgG 

avidity test was conducted to discriminate between recent 

and past infections. Out of 14 samples, only two (14.3%) 

showed low avidity, denoting a most likely acute maternal 

infection. In contrast, a much high rate of 78.6% (11/14) of 

cases were recorded with high avidity, denoting a chronic 

maternal infection. Only a single case (7.1%) showed an 

undefined maternal infection status, as it had a borderline 

avidity index.
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Table 1: Seroprevalence data of T. gondii infection in sheep and human 
 

 Number Examined Number Positive (%) OR* (95% CI**) p-value*** 

Sheep 174 109 (62.6%) 0.69 (0.46-1.04) 0.310 

Human 
89 

 
51 (57.3%) 1.44 (0.96-2.16) 0.080 

* Odd Ratio ** 95% Confidence Interval *** Differential data are significant at P<0.05 
 

Table 2: Differential Immunoglobulin (Ig)-based seroprevalence data of aborted women  
 

Ig-Category 
Prevalence (%) 

Interpretation 
Out of 89 Subjects 

IgM -ve /IgG -ve  38 (42.7%) Negative case 

IgM -ve /IgG +ve  37 (41.6%) Past (chronic) infection 

IgM +ve /IgG +ve  14 (15.7%) Most probably a recent infection (Valid to Avidity Test) 

IgM +ve /IgG -ve  0  

Total 89  
 

Molecular examination of sheep milk samples 

Sheep milk Molecular detection by PCR successfully 

amplified a 470-bp DNA fragment from the positive control 

sample and some of the examined sheep milk samples. After 

testing this on 59 sheep milk samples, 17 (28.8%) samples 

were positive by PCR (Figure 1). 

 

 
 

Figure 1: Detection of T. gondii DNA using PCR. Lane L: 

100 bp Ladder; lane 1: negative control, lane 2: positive 

control and lanes 3-5: positive sheep milk samples (470 bp) 

 

Risk factors associated with T. gondii seropositivity in 

aborted women  
The risk factors and relations with the seroprevalence of 

T. gondii in humans revealed that mutton consumption and 

miscarriage history were the most significantly associated 

with the seropositive cases of aborted women. 48 out of the 

68 aborted cases (70.6%) with seropositive T. gondii had 

reported a history of mutton consumption. This is 

significantly higher than cases with no consumption of 

mutton history who reported a seropositivity rate of 14.3%. 

On a similar line of evidence, there is a significant 

association between a history of miscarriage and T. gondii 

seroprevalence rate, as cases with repeated miscarriages (two 

or more) reported a significantly higher seropositive rate 

71.2% than those with a single miscarriage history 37.8%. 

Other risk factors have affected, albeit with no statistical 

significance, T. gondii seroprevalence as those cases aged > 

25 years and women came from rural residency reported 

higher seropositivity rates 69.8 and 61.8% than younger 

women and those of urban residency 26.9 and 30.8%, 

respectively. Finally, cases with reported miscarriages 

during the second trimester reported a higher susceptibility 

to infection than cases with the first-trimester miscarriage 

62.8% versus 18.2%, respectively, even though in a non-

significant difference (Table 3). 

 

Risk factors associated with T. gondii seropositivity in 

sheep  
In sheep, the most important determinant risk factors of 

T. gondii infection included the history of abortion and the 

presence of cats which were associated with significant 

differences in animal susceptibility to T. gondii infection. 11 

out of 13 sheep with abortion history 84.6% turned out to be 

seropositive when compared with 60.9% (98/161) of animals 

with no history of abortion. The presence of cats is another 

significant determinant of infection susceptibility, as 82.6% 

of animals with a history of contact with cats were 

seropositive compared to 40.2% of animals with no cat 

contact history. Some differences existed for other risk 

factors and their association with T. gondii susceptibility in 

sheep, even with no statistical significance, such as age 

group, pregnancy status, drinking water source, and breeding 

system. Higher susceptibility and seropositive rates were 

recorded in sheep 1-2 years old, pregnant, and those with 

surface water as a drinking source. Sheep are kept in an 

extensive breeding system (≥ 50 heads), then other animal 

groups (Table 4).
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Table 3: Risk factors associated with T. gondii seropositivity in aborted women 

 

 Examined No. (%) Seropositive No. (%) AOR* (95% CI) p-value 

Age group 

< 25 Y** 

> 25 Y 

 

26 (29.2%) 

63 (70.8%) 

 

7 (26.9%) 

44 (69.8%) 

 

0.65 (0.42-1.40) 

2.33 (0.95-2.10) 

0.085 

 

Residence 

Rural 

Urban 

 

76 (85.4%) 

13 (14.6%) 

 

47 (61.8%) 

4 (30.8%) 

 

0.98 (0.55-1.86) 

3.25 (2.40-6.75) 

0.850 

Mutton consumption  

Yes 

No 

 

68 (76.4%) 

21 (23.6%) 

 

48 (70.6%) 

3 (14.3%) 

 

9.34 (6.10-17.50) 

0.85 (0.08-0.16) 

0.001 

History of miscarriage  

One 

Two or more 

 

37 (41.6%) 

52 (58.4%) 

 

14 (37.8%) 

37 (71.2%) 

 

4.55 (2.23-7.86) 

0.42 (0.23-0.63) 

0.005 

Trimester of miscarriage 

First 

Second 

 

11 (12.4%) 

78 (87.6%) 

 

2 (18.2%) 

49 (62.8%) 

 

0.82 (0.34-3.52) 

3.32 (0.65-17.90) 

 

0.900 

* AOR = adjusted odds ratio ** Y = Years 

 

Table 4: Risk factors associated with T. gondii seropositivity in sheep 

 

 Examined No. (%) Seropositive (%) AOR (95% CI) p-value 

Age group 

< 1 Y 

1-2 Y 

> 2 Y 

 

16 (9.2%) 

113(64.9%) 

45 (25.9%) 

 

1 (6.3%) 

81 (71.7%) 

27 (60%) 

 

1.73 (0.85-3.85) 

1.65 (0.84-2.22) 

1.60 (1.90-3.45) 

0.200 

Pregnancy status  

Pregnant 

Non-pregnant 

 

75 (43.1%) 

99 (56.9%) 

 

52 (69.3%) 

57 (57.6%) 

 

0.65 (0.65-1.90) 

2.30 (0.95-3.22) 

0.330 

History of abortion 

Yes 

No 

 

13 (7.5%) 

161(92.5%) 

 

11 (84.6%) 

98 (60.9%) 

 

3.88 (2.35-4.20) 

0.65 (0.45-0.85) 

0.001 

Contact with cats  

Yes 

No 

 

92 (52.9%) 

82 (47.1%) 

 

76 (82.6%) 

33 (40.2%) 

 

3.50 (2.852-6.950) 

2.44 (0.930-3.150) 

0.030 

Drinking water source  

Surface 

Underground 

 

112(64.4%) 

62 (35.6%) 

 

78 (69.6%) 

31 (50%) 

 

1.25 (0.80-2.15) 

0.90 (0.65-1.30) 

0.141 

Breeding system 

Non-extensive (≤ 10 heads) 

Semi-extensive (10-50 heads) 

Extensive (≥ 50 heads) 

 

12 (6.9%) 

93 (53.4%) 

69 (39.7%) 

 

3 (25%) 

58 (62.4%) 

48 (69.7%) 

 

1.35 (1.10-1.90) 

0.66 (0.80-1.30) 

0.85 (0.75-1.90) 

0.260 

 

Discussion 

 

The current study focused on toxoplasmosis as a 

significant foodborne infection that might affect pregnant 

women. Our study's relatively higher seroprevalence rate of 

T gondii infection was 62.6% in sheep and 57.3% in aborted 

women from El-Beheira and Alexandria, Governorates using 

ELISA. In Egypt, nearly similar high seroprevalence, 

61.76% in sheep and 63.79% in pregnant women from 

Menoufia and Gharbiya provinces in the Delta, respectively 

(31). At the same time, 39.1% and 22.9% were lower 

seroprevalences recorded in sheep and pregnant women from 

El-Minya Governorate, respectively (32). In the Cairo 

governorate, previous studies found that 46% of sheep and 

60.7% of aborted women were positive for Toxo IgG by 

ELISA (20, 33). These previously noted variations in 

seroprevalence may be caused by variations in ecological 

conditions, serological assays employed, sample size, breed 

of sheep, site, and time of sampling, rather than a lower 

prevalence in the urbanized Cairo governorate than in the 

rural governorates (34). Numerous studies on toxoplasmosis 

in Egyptian pregnant women have been published. However, 



Iraqi Journal of Veterinary Sciences, Vol. 37, No. 2, 2023 (437-445) 

442 
 

they often use small sample sizes and lack information on the 

population researchers attempted to investigate. Because of 

the sample size, diagnostic test utilized, and living situations 

of the women evaluated, results cannot be compared between 

publications. There are scant statistics on seroconversion 

before and during pregnancy (35). Anti-T. gondii specific 

IgG and IgM antibodies identification is a vital diagnostic 

technique for T. gondii infection through serological testing 

(36). In this study, the IgM/IgG antibody responses in 

aborted women sera detected by ELISA were 42.7% of (IgG-

/IgM-) as negative toxoplasmosis, 41.6% of (IgG+/IgM-) as 

chronic toxoplasmosis, 15.7% of (IgG+/IgM+) as maternal 

infection and 0% of (IgG-/IgM+) for recent acute infection. 

In a previous parallel study for the detection of T. gondii 

infection in the antenatal population in Menoufia 

governorate, Egypt, the serological pattern analysis showed 

that 32.5% of cases were (IgG-/IgM-) susceptible to harmful 

infection and 64.7% were (IgG+/IgM-) as the frequency of 

chronic infection, and 2.8% were (IgG+/IgM+) of possible 

maternal Toxoplasma infection was with only one instance 

0.3% had low avidity (37). 

Additionally, a recent study revealed that a high 

percentage of HIV patients had chronic toxoplasma 

infections of 45.8% (IgG+/IgM-), and 6.5% had acute 

infections (IgG-/IgM+), which can be explained by the 

improved HIV treatment regimen that shortens the duration 

of immune suppression (38). It is quite obvious that the 

presence of IgM antibodies alone (IgG-/IgM+) is rarely seen 

due to the short period between the appearance of IgM and 

IgG (39), as consequently, in the current investigation, 0% of 

(IgG-/IgM+) was detected denoting acute or recent infection. 

This finding was also consistent with Abd El Wahab et al. 

(11), where IgM was identified alone in 0.7%. IgM with IgG 

was found in 5.4% of tested blood donor samples. It may be 

complicated to distinguish between acute and chronic 

infection since determining IgG avidity has effectively 

identified recent Toxoplasma infections (40). IgM and IgG-

positive aborted women serum samples in this study showed 

a low avidity rate 14.3%, denoting acute maternal infection, 

while a much high rate (78.6%), denoting chronic maternal 

infection. Also, another study (7) advised applying the IgG 

avidity test in all pregnant women as good diagnostic 

efficacy for differentiation between the acute and chronic 

infected cases.  

T. gondii DNA was found in the milk samples of 6.5% 

sheep from South Bahia, Salvador (41), 5.4 % sheep from 

São Paulo State, Brazil (42), and 28% sheep from the Slovak 

Republic (43). The variance in results could be attributed to 

the used diagnostic techniques, environmental factors, farm 

management, and the presence of cats in the herds (44). In 

Egypt, a study on raw sheep milk recorded Toxoplasma 

tachyzoites in 8.62% (5/58) by microscopic examination and 

detection of T. gondii DNA in 10.71% (3/28) by PCR assay 

(45). In our investigation, molecular detection of T. gondii in 

sheep milk samples proved that 28.8% (17/59) were positive 

by PCR at 470-bp. The most likely time for T. gondii 

tachyzoites to be excreted in infected animal milk is during 

the acute infection phase (28). These study's findings also 

reinforce the theory that consuming raw sheep's milk and its 

unpasteurized derivatives increases the risk of T. gondii 

transmission to humans (46).  

In this study, the most significant risk factors associated 

with the T. gondii seropositive cases of aborted women were 

a history of mutton consumption and repeated miscarriages 

70.6 and 71.2%. Other risk factors affected but with no 

statistical significance were cases aged > 25 years, rural 

residency, and second-trimester miscarriages 26.9, 30.8, and 

62.0 %. These findings follow the assessment of risk factors 

of toxoplasmosis in Ethiopian pregnant women where a 

strong significant correlation was also found between the 

history of abortion, age range, eating raw meat and 

vegetables with T. gondii infection (47). Our results were 

also in line with the earlier researchers who found that eating 

insufficiently cooked mutton (kabab and kofta) was a 

considerable risk factor for toxoplasmosis seropositivity in 

pregnant women (14,20,48). Additionally, the custom of 

consuming sheep meat, the third trimester of pregnancy, and 

interaction with cats all demonstrated a statistically 

significant correlation with toxoplasma seropositivity in 

pregnant women (32). Furthermore, eating mutton has been 

linked to a significant source of T. gondii infection in people, 

presenting a threat to the public's health. As a result, eating 

infected, undercooked ovine meat was seen as a significant 

danger for human toxoplasmosis (5).  

In sheep, the most important determinant risk factors 

associated with T. gondii infection in the current 

investigation included abortion history and contact with cats 

84.6 and 82.6%. Some other risk factors have existed without 

statistical significance, such as age group, pregnancy status, 

drinking water source, and breeding system. Also, similar 

results of our study on T. gondii seroprevalence in sheep 

from southeast Mexico were identified, and significant 

differences in pregnancy, age, and water source were not 

found. Although, the presence of cats was not identified, and 

the semi-intensive breeding system presented a high 

seroprevalence (49). On the other hand, no statistical 

significance was discovered based on the history of abortion. 

A considerably increased seroprevalence was connected with 

growing sheep age and location (32). Likewise, hormonal 

differences suppress the immune system during 

breastfeeding and pregnancy, which increases the risk of 

toxoplasmosis in female sheep. (30). Overall, the high 

incidence of the parasite in sheep suggests that T. gondii is 

widely distributed, suggesting that ovine meat may be a 

significant source of human infection, especially since 

pregnant women are one of the main target populations (31). 
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Conclusion 

 

The current study indicates elevated toxoplasmosis 

antibodies in sheep and aborted women from El-Beheira and 

Alexandria governorates, Egypt. Based on our study 

findings, milk samples may only be utilized to directly 

demonstrate toxoplasmosis by identifying Toxoplasma DNA 

during the acute phase of infection. Additionally, it 

demonstrates a correlation between age, mutton intake, 

miscarriage, cat exposure, drinking water source, and 

breeding practices with seropositivity to T. gondii. These 

results largely confirm the need for greater in-depth 

toxoplasmosis epidemiology research, public health 

education initiatives, and the importance of proper food 

safety behaviors to avoid the risk of infection. 
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بواسطة اختبار تفاعل البلمرة المتسلسل. كما تم تحليل عوامل الخطر 

المتعلقة بالعينات الموجبة من األغنام والنساء. وقد أظهرت النتائج تسجيل 

٪ 57.3٪ أعلى نسبياً في األغنام مقارنة بـ 62.6للطفيل بلغ معدل انتشار 

في  / IgG IgMعند النساء وكانت استجابات األجسام المضادة من نوعي 

 IgM-٪ بالنسبة لـ 0٪ و 15.7٪، 41.6٪، 42.7النساء المجهضات 

ve-ve / IgG   ،)سلبية العدوى(ve / IgG + ve-IgM   العدوى(

 IgM + ve / IgG-)عدوى األم( و  IgM + ve / IgG + veالمزمنة(، 

ve  العدوى الحادة(، على التوالي. وأظهرت العينات الموجبة انخفاًضا(

٪ مما يدل على عدوى األمهات الحادة، وقد 14.3تقارب في معدل ال

٪ كانت موجبة 28.8األغنام أن حليب أظهر الفحص الجزيئي في عينات 

نقطة أساس. باإلضافة انه تم تسجيل -470بواسطة تفاعل البلمرة عند 

ارتباط معنوي واضح بين العديد من عوامل الخطر واالنتشار المصلي 

ن واألغنام. وتشير الدراسة الحالية إلى ارتفاع لداء المقوسات في اإلنسا

في كل من األغنام والنساء المجهضات من لمرض األجسام المضادة ل

محافظتي البحيرة واإلسكندرية، مصر باإلضافة لوجود عالقة بين 

اإليجابية المصلية وبين العمر للمصابين وتناول لحم الضأن وحدوث 

الشرب. كما تؤكد هذه النتائج اإلجهاض والتعرض للقطط ومصدر مياه 

إلى حد كبير الحاجة إلى مزيد من البحوث الوبائية المتعمقة لداء 

.المقوسات

 

 
 


