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ABSTRACT 

Numerous infections are accountable for abortion in small ruminants, resulting in 
significant economic repercussions, as well as possessing the potential risk for humans. 
The current study was undertaken to assess the identification of different risk factors as 
well as the seroprevalence associated with sheep abortion in Neospora caninum, 
Toxoplasma gondii, and Brucella species infections. Ninety serum samples from sheep 
were examined using ELISA to detect antibodies against Toxoplasma and Neospora. The 
results revealed that 54(60%) and 7(7.7%) were seropositive for T. gondii and N. 
caninum, respectively. For these samples the Rose Bengal test was used to detect 
antibodies against Brucella species. The results showed that 26(28.8%) were 
seropositive serologically to Brucella species. There were 17(18.8%) samples showed 
mixed infection of T. gondii and B. melitensis, 4(4.4%) were mixed showed infection with 
T. gondii and N. caninum, and 1(1.1%) was mixed infection between N. caninum and B. 
melitensis. Only one (1.1%) sample showed mixed infection for the three infections 
together. The prevalence of miscarriage in sheep was observed. The seropositivity of 
toxoplasmosis, Neosporosis, and Brucellosis in sheep needs further study to elude the 
transmission to human especially those of zoonotic importance, so attention should be 
considered to more investigations concerning these diseases in animals and humans in 
the studied area. 
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INTRODUCTION 

Worldwide, around 1.5 billion small 

ruminants produce meat and milk each 

year, contributing as significant food 

sources and sources of income (Watkins et 

al., 2021). All focus groups well-thought-

out sheep the most main livestock species, 

followed by cattle (Wodajo et al., 2020). 

Additionally, Greece is one of the top 

producing nations, producing 840.140 tons 

of milk/year, and the milk production from 

small ruminants is significant for developed 

Mediterranean countries, contributing 

significantly to rural income, and bolstering 

the national economy (Moutos et al., 2022).  

Abortion constitutes a significant health 

encounter that influences sheep and goats 

productive and reproductive efficacy (Haif 

et al., 2021). For that, most recent studies 

dealt with diseases causing abortion in 

small ruminants (Tesfaye et al. 2020). 
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Abortion in sheep and goats occur as a 

result of both infectious and non-infectious 

causes. This led to a significant economic 

consequence, such as the loss of the fetus 

and a decrease in milk production. 

Furthermore, the agent responsible for 

causing abortion may also have transmitted 

a risk to humans (Stone, 2012; Mammeri et 

al., 2013 and Van Engelen et al., 2014). 

Abortion in both sheep and goats is a 

substantial problem in numerous countries 

globally including Jordan (Hailat et al., 

2018), South Dakota State (USA) (Holler, 

2012), Borana zone (Ethiopia) (Tesfaye et 

al., 2020). 

Two essential intracellular parasites, T. 

gondii and N. caninum, are significant 

contributors to newborn death and abortion 

in ruminants raised for food around the 

world. It is conceivable to see a correlation 

between the epidemiology of these parasites 

in both sheep and cattle since they share a 

common source of pasture and water 

(Malekifard et al., 2022). 

N. caninum is widely recognized as a 

significant etiological factor for bovine 

abortion. However, new research has also 

highlighted its significance as an etiology in 

sheep and goats. More understanding of the 

pathophysiology of ovine neosporosis, was 

cleared by Arranz-Solís et al. (2015). Fereig 

et al. (2016) recorded that N. Caninum is 

responsible for storms of abortion and 

increase the animal culling proportion. 

Moreover, N. caninum induces reproductive 

imperfect performance and has the affinity 

to cause persistent infections (Chernick et 

al., 2018). 

T. gondii, N. caninum, and B. melitensis are 

prevalent pathogens that induce severe 

clinical conditions in a majority of livestock 

animals. Concerning to B. melitensis and T. 

gondii, zoonotic agents that are prevalent in 

Egypt and other countries, T. gondii, N. 

caninum, and B. melitensis are recognized 

as infectious pathogens causing abortion in 

various animals. The incorrect 

identification of these abortion cases can 

result in significant financial losses due to 

the implementation of inappropriate control 

measures (Fereig et al., 2022). 

Serological tests, like the Enzyme-Linked 

Immunosorbent Assay (ELISA) for the 

dam, and specialized direct tests, like the 

Polymerase Chain Reaction (PCR) for the 

fetus, are carried out in order to accurately 

determine the diagnosis of the infectious 

agent responsible for abortion (Asadpour et 

al., 2012). Currently, a wide range of 

commercially available diagnostic 

approaches for the identification of ovine 

abortion are applied, encompassing both 

traditional and emerging methodologies. 

Histopathological examination of fetal 

tissues has emerged as the primary 

approach for identifying the etiology of 

ovine abortion resulting from protozoal 

infections (Shaapan, 2016). 

In Egypt few and scattered studies focused 

on N. caninum, T. gondii, and B. melitensis 

as etiological agents of abortion in sheep. 

The study interested mainly with the 

detection of N. caninum, T. gondii, and B. 

melitensis as causes of abortion in sheep, 

using serological analysis. 

MATERIALS AND METHODS 

1. Animals and samples collection  

From 90 adult sheep of the Baladi breed, 

aged (2 years), blood samples were taken 

from them in two different locations in the 

Menoufia governorate; 55 blood samples 

were taken from a flock of sheep raised in 

Kafr Tanbidi and 35 blood samples were 

taken from a flock of sheep raised in 

Shebein El Kom. Males, females who had 

had previous abortions history, pregnant 

and non-pregnant females all had their 

samples taken. 
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Table (1): Blood samples collected from sheep: 

According to Samples 

Locality 

 

KafrTanbidi 55 

ShebinElkom 35 

Total 90 

Season 

Winter 34 

Summer 56 

Total 90 

Age 
˃ 2 years 90 

Total 90 

Sex 

Male 20 

Female 70 

Total 90 

Breed 
Baladi breed 90 

Total 90 

Pregnancy 

Previous abortion 30 

Pregnant 31 

Non-pregnant 9 

Males 20 

Total 90 

2. Samples: 

2.1. Serum samples (Blood without 

anticoagulant). 

Blood samples (5 ml) were collected using 

sterile disposable syringes from the jugular 

vein of sheep, then placed in a sterile glass 

tube and allowed to settle for about 30 

minutes. Subsequently, it was subjected to 

centrifugation at 3000 for 10 minutes in 

order to obtain a clear serum that was free 

from hemolysis. The serum that had been 

separated was carefully stored in aliquots 

that were appropriately labelled, and then 

stored at -20 °C until they were ready to be 

tested. 

2.2. Rose Bengal Plate test (RBPT). 

RBPT was performed as described by 

Morgan et al. (1969). Its B. abortus strain 

stained with Rose Bengal in lactate buffer 

(PH 3.65±0.05). It was obtained from 

Veterinary Serum and Vaccines Research 

Institute, Abbasia, Cairo, Egypt.  

3. Detection of Toxoplasma IgG 

antibodies in sheep:  

This was carried as the method described 

by Lind et al. (1997) and Byomi et al. 

(2018). A commercial kits (Pishtaz Teb 

Diagnostics-MA Toxoplasma IgG _96 _02, 

Catalogue No. PT- Toxoplasma – IgG -96. 

Iran) were used for antibody detection 

against Toxoplasma gondii in sheep 

samples. The test procedures were followed 

according to manufacture. ELISA reader 

with 630 nm (reference) filters (model 

ELx808 Absorbance Reader, BioTek 

Instruments, Inc., USA) was used to read 

the developed color of the microtiter plate 

at specified wave length.  

4. Materials used for ELISA 

examination for Neospora: 
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The test was carried out according 

to González-Warleta et al. (2011). N. 

caninum ELISA Kit was obtained from Bio 

K 218/2 - Bio K 218/5 For serum - Sero 

Blocking –Monowell. The test procedures 

were followed according to manufacture. 

ELISA reader with 630 nm (reference) 

filters (model ELx808 Absorbance Reader, 

Bio Tek Instruments, Inc., USA) was used 

to read the developed color of the microtiter 

plate at specified wavelength.  

5. Statistical analysis 

It was carried according to Nazanin Alavi et 

al. (2015) and Byomi et al. (2019a and b) 

where the data of samples including all the 

current variables including (locality, 

season, age, sex, breed, pregnancy, and 

abortion) were collected. The association 

between positive samples and these animal 

attributes was tested using a univariate 

logistic regression analysis model in IBM 

SPSS Statistics for Windows version 21.0 

(IBM SPSS Inc., Armonk, NY).  

The association between animal attributes 

(locality, season, age, and sex) and 

seropositivity results of N. caninum, T. 

gondii, and B. melitensis were determined 

using a multivariate logistic regression 

model. At first, a univariate logistic 

regression model was applied to identify 

the association between each animal 

element with N. caninum, T. gondii, and 

total infection status. The significance of 

this collinear association was detected by 

using chi-square at P< 0.05, with the 

variable judged as most biologically 

plausible kept in the multivariate analysis. 

All variables that passed the previous 2 

steps were incorporated into a binary 

logistic regression model. A manual 

backward stepwise selection approach was 

used to select variables in that model to 

keep only variables with P< 0.05 in the 

final model. All two-way interactions 

between variables retained in the model 

were assessed. Testing for confounder was 

did out by controlling the change of logic 

of factors by deleting a suspected factor 

from the model.  

RESULTS 

1. Seroprevalence of T. gondii, N. 

caninum, and B. species in tested sheep 

serum samples: 

ELISA was applied to determine T. gondii 

and N. caninum antibodies, and the results 

revealed 54(60%) and 7(7.7%) were 

positive for T. gondii and N. caninum, 

respectively. However, the results of the 

Rose Bengal test revealed 26(28.8%) were 

seropositive for Brucella species as 

illustrated in (table 2).

 

Table (2): Seroprevalence of T. gondii by ELISA, N. caninum by ELISA, and B. species by 

Rose Bengal test in tested samples: 

Total 

samples 

T. gondii by ELISA N. caninum by ELISA Brucella Species by 

Rose Bengal 

No. 

90 

No. % No. % No. % 

54 60 7 7.7 26 28.8 

 

2. Seroprevalence of mixed infection 

of (T. gondii, N. caninum, and Brucella 

spp.) 

Table (3) showed 17(18.8%) sheep serum 

samples had serologically mixed infection 

of Brucella spp., and T. gondii, as well as 

mixed infection of Toxoplasma and N. 

caninum was 4(4.4%) sheep serum samples 

and one (1.1%) sheep serum sample 

showed mixed infection of N. caninum and 

B. species. Only one (1.1%) sheep serum 

sample showed mixed infection of the three 

infective agents together. 
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Table (3): The mixed infection of T. gondii, N. caninum, and B. species: 

Total 

samples 

Toxoplasma  

& Neospora 

Toxoplasma  

& Brucella 

Neospora  

& Brucella 

Toxoplasma, Neospora 

& Brucella 

No. No. % No. % No. % No. % 

90 4 4.4 17 18.8 1 1.1 1 1.1 

3. Risk factors associated with T. 

gondii, N. caninum, and B. species among 

tested sheep serum samples: 

3.1. Regarding sex,  

By ELISA 12/20 (60%) of rams samples 

were positive for T. gondii, 42/70 (60%) of 

ewes were positive for T. gondii and for N. 

caninum no rams tested positive but there 

were 7/70(10 %) ewes were positive. Rose 

Bengal test reported 8/20 (40 %) rams were 

positive, while 21/70 (30%) ewes were 

positive (Table 4). 

Table (4): Effect of sex seroprevalence of T. gondii, N. caninum and B. melitensis: 

Sex Total 

Toxoplasma by 

ELISA 
Neospora by ELISA 

Brucella by Rose Bengal 

test 

Positive Negative Positive Negative Positive Negative 

Male 
20 

22.2% 

12 

(60%) 

8 

(40%) 

00 

(0%) 

20 

(100%) 

8 

(40%) 

12 

(60%) 

Female 
70 

77.8% 

42 

(60%) 

28 

(40%) 

7 

(10%) 

63 

(90%) 

21 

(30%) 

49 

(70%) 

 

3.2. Effect of season,  

By ELISA 35/56 (62.5%) and 4/56 (7.14%) 

were positive for T. gondii and N. caninum 

respectively in summer, while in 

winter19/34 (56%) and 3/34 (8.8 %) were 

seropositive for T. gondii and N. caninum 

respectively. In summer rose Bengal test 

showed that20/56 (35.7%) were positive for 

Brucella species, while 6/34(17.6 %) were 

positive in winter (Table 5). 

Table (5): Effect of season on Seroprevalence of T. gondii, N. caninum and Brucella spp. 

according to season: 

Season conditions Total Toxoplasma by 

ELISA 

Neospora by ELISA Brucella by Rose Bengal 

test 

Positive Negative Positive Negative Positive Negative 

Warm (spring and 

summer) 

56 

62.2% 

35 

(62.5%) 

21 

(37.5%) 

4 

(7.2 %) 

52 

(92.8%) 

20 

(35.7%) 

36 

(64.2%) 

Cold (autumn and 

winter) 

34 

37.8% 

19 

(55.8%) 

15 

(44.2%) 

3 

(8.8%) 

31 

(91.2%) 

6 

(17.6%) 

28 

(82.4%) 
 

3.3. For the locality,  

31/55 (56.3 %) and23/35 (65.7%) were 

positive for T. gondii, respectively, in Kafr 

Tanbidi and Shebin Elkom. While, 5/55 

(9.1%) and 2/35 (5.7%) were positive for N. 

caninum, respectively, in Kafr Tanbidi and 

Shebin Elkom. Rose Bengal test reveled 

9/55 (16.4%) and 17/35 (48.6%) were 

positive for Brucella species, in Kafr 

Tanbidi and Shebin Elkom respectively 

(Table 6). 

Table (6): Effect of locality on seroprevalence of T. gondii, N. caninum and Brucella species: 
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Locality Total Toxoplasma by 

ELISA 

Neospora by ELISA Brucella by Rose 

Bengal test 

Positive Negative Positive Negative Positive Negative 

Kafr Tanbidi 55 

61.1% 

31 

56.4% 

24 

43.6% 

5 

9.1% 

50 

90.9% 

9 

16.4% 

46 

83.6% 

Shebin Elkom 35 

38.8% 

23 

65.7% 

12 

34.3% 

2 

5.7% 

33 

94.3% 

17 

48.6% 

18 

51.4% 

4. Statistical analysis of some risk 

factors associated with T. gondii, N. 

caninum, and Brucella species among 

tested sheep samples.  

4.1. Effect of Locality on the prevalence 

of N. caninum, T. gondii and Brucella 

Spp.  

The statistical analysis showed a non- 

significant effect of locality in N. caninum 

infection, although the number of infections 

with N. caninum in sheep in Kafr Tanbidi 

was more than in Shebin Elkom 1.6 times, 

no significant effect related to locality for 

T. gondii infection, No significant effect of 

locality was found in infection with 

Brucella spp. However, infection in Shebin 

Elkom was 5 times more than infection in 

Kafr Tanbidi (Table7). 

Table (7): Effect of locality on the prevalence of N. caninum, T. gondii and Brucella spp: 

N. caninum B S.E. Wald Df Sig. Exp(B) 

95% C.I. for EXP(B) 

Lower Upper 

Step 1a Locality 

(1) 
.501 .866 .334 1 .563 1.650 .302 9.011 

Constant -2.803 .728 14.820 1 .000 .061   

T. gondii B S.E. Wald Df Sig. Exp(B) 

95% C.I. for EXP(B) 

Lower Uppr 
aStep 1 Locality(1

) 
.000 .518 .000 1 1.000 1.000 

-363 2.758 

Constant .405 .456 .789 1 .374 1.500   

BrucellaSpp. B S.E. Wald Df Sig. Exp(B) 

95% C.I.for EXP(B) 

Lower Upper 

Step 1a Locality 

(1) 
-1.574 .497 10.024 1 .002 .207 .078 .549 

Constant -.057 .338 .029 1 .866 .944   

 

4.2. Effect of sex on the seroprevalence 

of N. caninum, T. gondii and Brucella 

spp.:  

The statistical analysis showed that there is 

no significant effect of sex on the 

prevalence of N. caninum and T. gondii, 

and Brucella spp., although the infection in 

females was 1.2 times more than in males 

(Table 8). 

Table (8): Effect of sex on the seroprevalence of N. caninum, T. gondii and Brucella spp: 

95% C.I. for 

EXP(B) 

Exp(B) Sig. Df Wald S.E. B N. caninum 

Upper Lower 

. .000 179497204.405 

.000 

.998 

.998 

1 

1 

.000 

.000 

8987.421 

8987.421 

19.006 

-21.203 

Sex          a1Step 

Constant 
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95% C.I. for EXP(B) Exp(B) Sig. Df Wald S.E. B T. gondii 

Upper lower 

3.996 .414 1.000 

1.500 

1.000 

.374 

1 

1 

.000 

.789 

.518 

.456 

.000 

.405 

Sex          a1Step 

Constant 

95% C.I. for EXP(B) Exp(B) Sig. Df Wald S.E. B Brucella Spp. 

Upper Lower 

3.996 .414 1.286 

.333 

.664 

.033 

1 

1 

-189 

4.526 

.579 

.516 

.251 

-1.099 

Sex          a1Step 

Constant 

 

4.3. Effect of abortion on the 

prevalence of N. caninum, T. gondii and 

Brucella spp.: 

No significant effect between previously 

aborted, pregnant, and non-pregnant 

animals on the prevalence of N. caninum. 

On the other hand a high significant effect 

of abortion in infection with Toxoplasma 

gondii was reported, the infection in 

previously aborted sheep was more 

significant. 

Totally significant effect of abortion in 

infection with Brucella was reported. 

Previously aborted and pregnant sheep were 

more susceptible to infection than male and 

non-pregnant sheep (Table 9). 

Table (9): Effect of previous abortion on the prevalence of N. caninum, T. gondii and 

Brucella spp.: 

N. caninum B S.E. Wald Df Sig. Exp(B) 

95% C.I. for EXP(B) 

Lower Upper 

S

Step 1a 

Abortion   1.464 3 .691    

abortion(1) 18.529 8987.418 .000 1 .998 111412034.313 .000 . 

abortion(2) 
.000 

16132.91

3 
.000 1 1.000 1.000 .000 . 

abortion(3) 19.593 8987.418 .000 1 .998 323094899.509 .000 . 

Constant -21.203 8987.418 .000 1 .998 .000   

T. gondii B S.E. Wald Df Sig. Exp(B) 

95% C.I.for EXP(B) 

Lower Upper 

Step 1a Abortion   16.984 3 .001    

abortion(1) -1.147 .597 3.699 1 .054 .317 .099 1.022 

abortion(2) -.182 .811 .050 1 .822 .833 .170 4.088 

abortion(3) 1.792 .761 5.548 1 .019 6.000 1.351 26.649 

Constant .405 .456 .789 1 .374 1.500   

BrucellaSpp B S.E. Wald Df Sig. Exp(B) 

95% C.I.for EXP(B) 

Lower Upper 

Step 1a Abortion   9.862 3 .020    

abortion(1) -1.135 .797 2.026 1 .155 .321 .067 1.534 

abortion(2) .875 .847 1.069 1 .301 2.400 .457 12.613 

abortion(3) .965 .633 2.325 1 .127 2.625 .759 9.076 

Constant -1.099 .516 4.526 1 .033 .333   
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4.4. Effect of season on the prevalence 

of N. caninum, T. gondii and Brucella 

spp.: 

No significant effect of season on 

prevalence of infection with N. caninum, 

although the number of animals infected in 

worm conditions more than in cold, Also no 

significant effect was observed for Season 

on prevalence of infection with T. gondii, 

although the infection in worm season more 

than in cold. Almost significant effect of 

season in infection with Brucella, found 

that infection in worm season was 2.5 times 

more than infection in cold weather (Table 

10). 

Table (10): Effect of season on the prevalence of N. caninum, T.gondii and Brucella spp.: 

N. caninum B S.E. Wald Df Sig. Exp(B) 

95% C.I.for EXP(B) 

Lower Upper 

Step 1a Season (1) .230 .797 .083 1 .773 .795 .167 3.789 

Constant 
-2.335 .605 14.918 1 .000 .097   

T. gondii B S.E. Wald df Sig. Exp(B) 

95% C.I.for EXP(B) 

Lower Upper 

Step 1a Season (1) .274 .442 .385 1 .535 1.316 .553 3.130 

Constant .236 .345 .468 1 .494 1.267   

Brucella. spp B S.E. Wald df Sig. Exp(B) 

95% C.I.for EXP(B) 

Lower Upper 

Step 1a season(1) .953 .529 3.239 1 .072 2.593 .919 7.316 

Constant -1.540 .450 11.725 1 .001 .214   

 

DISCUSSION 

Brucella species, T. gondii, and N. caninum 

are significant pathogens known for their 

ability to induce abortion in various animal 

species across diverse geographical regions. 

Little research on the seroprevalence of 

these pathogens and their possible related 

risk factors in sheep and goats has not been 

undertaken in Egypt. Therefore, this study 

was conducted on small-scale flocks of 

Baladi sheep, situated in two distinct areas 

within the Menoufia governorate of Egypt. 

The animals exhibited a documented 

history of reproductive abnormalities, such 

as pyometra, abortions, stillbirths, and the 

birth of poor lambs. Additionally, there was 

a significant presence of cats in close 

proximity to the sheep flocks. 

In this study, T. gondii higher prevalence 

rate was recorded and can be compared to 

the seroprevalence reported by Villagra-

Blanco et al. (2019) using indirect ELISA 

(41.1%). Similarly, in western Mexico 

Caballero-Ortega et al. (2008) applied 

Immunofluorescence assay and reported 

prevalence rate (29.1%) as well as Gondim 

et al. (1999) in Brazil reported 

seroprevalence rate (18.75%) using latex 

agglutination test (LAT). However, lower 

seroprevalence rate in our study was 

disagree with that reported by Hamilton et 

al. (2014) in sheep from Dominica (67%) 

and Montserrat (89%) using an in-house 

ELISA. Notwithstanding these disparities, 

the authors reached a consensus that sheep 

possess the potential to serve as sentinels 

for identifying environmental pollution in 

soil, water, and crops caused by infective 

protozoa oocysts, including T. gondii. This 

is mostly due to their distinctive feeding 

habits. Sheep are herbivorous animals that 
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have a high tend susceptibility to 

consuming diseases found in close 

proximity to the ground, such as 

apicomplexan oocysts. These pathogens can 

then be transmitted to other organisms that 

serve as definitive or intermediate hosts 

(Gazzonis et al., 2016). 

The cause of infection may be related to the 

abundant cat population in contact with 

sheep flocks, which had substantial effect in 

the Toxoplasma transmission, also the agro-

climatic condition of Menoufia governorate 

with the contamination of feed and water by 

sheep feces, the adult age and breed of the 

examined animals. In the study conducted 

by Al-Kappany et al. (2010), it was 

observed that the grazing pattern, in sheep 

flocks were grazed on a daily basis, resulted 

in a significant prevalence of Toxoplasma 

in sheep. This finding suggests that there is 

a high likelihood of environmental 

contamination with infective oocysts in 

pastures and food during the grazing 

process. In Egypt that there is a significant 

population of stray cats, which are highly 

prevalent and widely distributed and around 

97.4% of these stray cats in Egypt are 

infected with T. gondii, indicating a 

substantial risk of environmental 

contamination. This contamination arises 

from the presence of sporulated oocysts that 

can remain infectious in soil and water for 

extended periods (Byomi et al., 2018). 

This study reported that the seroprevalence 

of N.caninum was 7/90 (7.7%) in sheep by 

using ELISA, which was lower than the 

results in Iran 10% (4 seropositive of 70 

dams) of their sheep samples (Asadpour et 

al., 2012). In difference, studies in Brazil 

demonstrated that the seroprevalence of N. 

caninum was 1.81 % and 3.2 % by Soares 

et al. (2009) and Vogel et al. (2006), 

respectively.  Meanwhile, in Italy, Gaffari 

et al. (2006), in an extensive study on 

sheep, goats, and aborted feti, reported a 

serologically of about 17 % of aborted feti 

and 3% of abortive sheep were positive N. 

caninum and by molecular technique 

reported 15% of aborted feti were positive 

N. caninum (Nayri et al., 2022)  

Also, in Argentina was 3% (Hecker et al., 

2013) by IFAT, in Costa Rica 10.9% 

obtained by Villagra-Blanco et al. (2019); 

in Switzerland (10.3 %) by Hassig et al. 

(2003), close to the percentages detected in 

Northwest Spain (10.1%) by Panadero et al. 

(2010) and in Grenada (Caribbean West 

Indies) (13%) (Sharma et al., 2015) using 

ELISA, however, (Patarroyo et al., 2013) 

recorded (78.6% by dot-ELISA) in 

Colombia. 

The observed variety in these findings 

could potentially be attributed to several 

factors, including the prevalent practice of 

co-grazing sheep with beef cattle, the 

existence of dogs within animal farms, 

disparities in managing practices, variations 

in environmental circumstances, and 

discrepancies in the serological techniques 

employed. It is possible that the presence of 

neosporosis in animals is a contributing 

factor. Therefore, in order to effectively 

control infections caused by these 

apicomplexan parasites in ovine farms, it 

will be imperative to enhance management 

practices, provide educational resources to 

sheep owners, and offer additional 

veterinary support. 

This study revealed non-significant effect 

of season on the prevalence of Toxoplasma 

and Neospora. Other researchers 

documented difference in prevalence in 

worm and cold season that may be 

attributed to the fact that sporulated 

oocysts, which are responsible for infection, 

had the ability to stay viable in warm 

conditions and humid environment found in 

agricultural regions like Menoufia 

Governorate (Byomi et al., 2018). In 

contrast, these oocysts are not able to stay 

in dried and cold environment. This finding 

is consistent with the research conducted by 

Robert-Gangneux and Dardé (2012) as well 

as Figliuolo et al. (2004), who reported that 

the only flock that tested negative for N. 

caninum had implemented a firm practice 

for monitoring bovine neosporosis. These 
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studies suggest that differences in altitude 

and temperature within regions may 

account for variations in seroprevalence, 

with warmer zones promoting higher rates 

of infection and oocyst sporulation 

compared to colder regions. 

According to the locality, the difference 

between the groups was insignificant, 

revealed that no relationship was found 

between seroprevalence in sheep and areas 

of collection in the present study. This 

might be referred to the agro-climatic 

nature with humid rainy weather, sheep 

grazing behavior, drinking from stream 

water, lifestyle in areas of sheep breeding in 

Menoufia Governorate as a whole, and 

presence of cats in contact with sheep are 

effective factors for obtaining parasites 

oocysts by animals (Lopes et al., 2010). 

The present investigation revealed a notable 

seroprevalence of Brucella spp., as 

determined by the Rose Bengal test, with a 

rate of 28.8% (26 out of 90). According to 

(FAO), Brucellosis is classified as a 

transboundary contagious animal disease 

(TAD). FAO defines TADs as illnesses that 

hold substantial commercial, trade, and 

food concern implications for numerous 

nations. Trans-Allelic Divergence (TADs) 

possess a notable propensity for 

transnational dissemination, potentially 

escalating to epidemic levels, hence 

necessitating collaborative efforts among 

multiple nations for effective control, 

management, or containment. The North 

African nations are susceptible to various 

transboundary animal diseases (TADs) due 

to their geographical positioning, proximity 

to the Sahel region, and specific limitations 

on the financial resources allocated to 

national veterinary services and the 

livelihoods of livestock owners in the area 

(Kardjadj, 2018). Hence, it is imperative to 

conduct thorough investigations into the 

epidemiology of these diseases, as well as 

the limitations associated with their 

eradication and the strategies implemented 

for their control. According to McDermott 

and Arimi (2002), brucellosis is a prevalent 

and overlooked disease that imposes 

significant burdens on both animals and 

humans in low-income countries. 

Furthermore, the lack of effective control 

measures exacerbates the problem. 

The current survey aimed to detect 

Brucellosis seroprevalence through using 

the Rose Bengal test. The results showed 

that 28.8% (26 out of 90) were positive for 

Brucella antibodies. The observed 

seropositivity percentages in this study 

were found to be higher compared to the 

findings reported by Diab et al. (2018), who 

documented a seropositivity rate of 11%. 

Additionally, Diab et al. (2018) concluded 

that Brucella infection is prevalent in the 

northern and western regions of Egypt, 

warranting further investigation about 

Brucella isolation and associated risk 

factors in the studied area .Previous studies 

conducted in various regions of Egypt, 

including Kafr El-Sheikh (Hegazy et al., 

2011b), Alexandria (Hosein et al., 2016), 

and several other governorates, have 

reported different prevalence rates of a 

certain phenomenon. Specifically, Hosein 

(2015) found a prevalence rate of 6.92%, 

Lamyaa (2005) reported 8.52%, Lobna 

(2006) reported 8.2%, and Samaha et al. 

(2008) reported 4.8%. 

In their study, Horton et al. (2014) observed 

a relatively reduced seroprevalence of 

sheep brucellosis in countries other than 

Egypt, with a prevalence rate of 3.08%. In a 

similar vein, Patel et al. (2017) documented 

a prevalence rate of 4%, Rahman et al. 

(2011) reported findings indicating a rate of 

7%, and Tsehay et al. (2014) found an 

incidence rate of 8.70%.  

The variations in the prevalence of 

brucellosis can be ascribed to factors such 

as the temporal and spatial aspects of 

sampling, as well as individual’s tendencies 

in reporting cases. The prevalence of our 

results closely aligned with Kaoud et al. 

(2010), found the prevalence rate of 

21.20% throughout several governorates in 

Egypt. Furthermore, our findings exhibited 

a strong resemblance to the prevalence rates 
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18.09% and 16.4% reported by Mahboub et 

al. (2013) and Nagati & Hassan (2016) 

respectively. Additionally, Al-Majali et al. 

(2007) was closely aligned with the 

prevalence of sheep brucellosis at 33.1% 

and Ahmed et al. (2010) at 24%. 

In this study a nearly equivalent effect of 

sex on the prevalence of brucellosis was 

observed among males and females. These 

findings align with previous studies that 

have suggested a comparable susceptibility 

to brucellosis between male and female 

animals (Radwan et al., 1992; Yibeltal, 

2005; Al-Busultan et al., 2007 and Ashenafi 

et al., 2007). 

Numerous surveillances have reported a 

higher prevalence in males compared to 

females (Ahmed et al., 2016; Alrodhan, 

2017 and Abdelbaset et al., 2018). The 

increased incidence of infection in males 

could be attributed to their regular 

movement, such as during grazing, trading 

activities, or mating. These activities may 

render males more liable to contracting the 

infection. Previous researches have 

consistently reported a higher prevalence of 

the condition in females compared to males 

(Omer et al., 2010; Haggag et al., 2016 and 

Hosein et al., 2016). 

The dissimilar prevalence rate seen in both 

males and females in our study could be 

explained by the analogous treatment 

protocols employed for males and females, 

as noted by Al-Rawahi (2015) who 

revealed that that brucellosis 

seroprevalence was not influenced by the 

gender. 

Current study found that there were 

(18.8%) of sheep samples mixed between 

T. gondii and Brucella spp., higher than that 

of Fereig et al. (2022) who found (4.4%) 

mixed infections with T. gondii and 

Brucella. Also current study found that 

(4.4%) of sheep samples were mixed 

between T. gondii and N. caninum, nearly 

close to Fereig et al. (2022), who reported 

(4.2%) T. gondii and N. caninum mixed 

infection; also (1.4%) mixed infection of N. 

caninum and Brucella spp., and three 

pathogens mixed infections (0.6%), while 

in the current study there was (1.1%) sheep 

sample mixed between N. caninum and 

Brucella spp. and (1.1%) sample was mixed 

infection for three agents. 

CONCLUSION 

This study aimed to determine the 

seroprevalence of three infectious agents, 

namely T. gondii, Brucella spp., and N. 

caninum. The results revealed that T. gondii 

had the greatest seroprevalence rate at, 

followed by Brucella spp. then N. caninum 

with a lower seroprevalence rate. In order 

to effectively control infectious agents 

causing abortion in small ruminants in 

Egypt, it will be imperative to enhance 

management methods in ovine farms, 

provide educational resources to sheep 

owners, and offer additional veterinary 

care. 
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