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Abstract: A serological survey of Toxoplasma gondii was conducted using LAT (Latex Agglutination Test) on 205 sera collected
from working horses and donkeys in Khartoum State, Sudan. The overall sero-prevalence of the investigated equines was 32.7%.
Antibodies to T. gondii were found in 38% of 100 horses and 27.6% of 105 donkeys. The titers were 1:2 (4 heads), 1:4 (11 heads),
1:8 (13 heads), 1:16 (17 heads), 1:32 (5 heads), 1:64 (10 donkeys) and 1:128 (7 donkeys). Neither the area nor animal species showed
significant differences between the investigated groups. However, age was reported to show significant (P < 0.05) effect on equine
toxoplasmosis in the Sudan. This is the first report on equine toxoplasmosis in the Sudan.
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1. Introduction
The zoonotic protozoan parasite, Toxoplasma
gondii are widely prevalent in humans and animals on
all continents including equines [1-3]. However, very
few data is available about the prevalence of
toxoplasmosis in Sudanese man [4] and animals [5-8]
where equines are not included. The present paper is a
part of research project on animal toxoplasmosis in the
Sudan as the main source of human toxoplasmosis [6].
The aim of this work is to raise up the awareness of
Sudanese on the socio-economic and the public health
importance of pets, food and working animals in the
epidemiology of human toxoplasmosis which lack
data in the country.
Equines in the Sudan are mainly horses and
donkeys. Horses accounts to 784.5 thousand and
donkeys are approximately 7.5 million head.
Corresponding author: Abdalla Mohamed Ibrahim, M.Sc.,
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Infections due to Toxoplasma gondii have been
reported worldwide in many mammalian species
including horses and donkeys [1, 9, 10]. There are no
reports of T. gondii infection in equids in the Sudan.
The main gall of the present work is to study the
seroprevalence of Toxoplasma gondii antibodies in
working equines in the Sudan for the first time. This
may increase the importance of scientific research for
more epidemiological data on human toxoplasmosis in
the Sudan.

2. Materials and Methods
Area: The study area was the three districts of the
Khartoum State including Khartoum, Omdurman and
Khartoum North.
Animals: The study population encompassed 205
equines including 100 heads of horses and 105 heads
of donkeys. All of the investigated animals were male
adult working animals with age ranging from 3 to 26
years.
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Samples: Blood samples were obtained from the
jugular vein of 100 horses and 105 working donkeys
in the Khartoum State, Sudan between January and
July, 2013. Blood was transported to Parasitology
Laboratory, College of Veterinary Medicine,
University of Bahri. For each sample, serum was
removed from clotted blood and stored at -20 °C until
tested. Initially sera were examined for anti-T. gondii
qualitatively in the LAT based on the manufacture
(Spinreact, S.A./S.A.U, Spain) instructions. Sera with
positive or doubtful reactions were then diluted
twofold serially (1:2 up to 1:128).
Data analysis: Data was analyzed using the
statistical package for social sciences (SPSS) version
17.0. A P-value less than 0.05 were considered
statistically significant.

3. Results
The overall sero-prevalence of T. gondii in equines:
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Antibodies to T. gondii were found in 67 heads out
of 205 (32.7%) animals with titration ranging from 1:2
(3 horses and 1 donkeys), 1:4 (7 horses and 4
donkeys), 1:8 (9 horses and 4 donkeys), 1:16 (16
horses and 1 donkey), 1:32 (3 horses and 2 donkeys),
1:64 (10 donkeys) and 1:128 (7 donkeys). There was
no significant difference (P > 0.05) between the two
groups of the investigated animals (Table 1).
As shown in Table 2, the prevalence of
toxoplasmosis was found to be more in the younger
(3-10 years) animals (P < 0.05) compare to oldest
animal groups (11-18 or 19-27 year old). However,
there were no significant differences (P > 0.05)
between the three districts of the investigated
area (Table 3) or between the two animal groups (Table
1).
Detection of antibodies against T. gondii in horses:
Antibodies to T. gondii were found in 38 heads out
of 100 (38%) horses. The titers were 1:2 (3 horses),

Table 1 Detection of antibodies to Toxoplasma gondii using latex agglutination test in Sudanese working horses and donkeys
in Khartoum State, Sudan.
Animals

Tested
samples

Positive
(%)

Horses
Donkeys
Total

100
105
205

38 (38)
29 (27.6)
67 (32.7)

Distribution of specific antibody titres to Toxoplasma gondii positive reaction (%)
1:2
1:4
1:8
1:16
1:32
1:64
1:128
3 (7.9)
7 (18.4)
9 (23.7) 16 (42.1) 3 (7.9)
0 (0.0)
0 (0.0)
1 (3.4)
4 (13.8)
4 (13.8)
1 (3.4)
2 (6.9)
10 (34.5) 7 (24.1)
4 (6)
11 (16.4) 13 (19.4) 17 (25.4) 5 (7.5)
10 (14.9) 7 (10.4)

Negative
(%)
62 (62)
76 (72.38)
138 (67.3)

Not significant at P < 0.05.
Table 2

The effect of age on equine toxoplasmosis in the Khartoum State, Sudan.

Age/Year Tested

Positive
(%)

3-10*
11-18*
19-27*
Total

50 (30.9)*
17 (47.2)*
0 (0.0)*
67 (32.7)

162
36
7
205

Distribution of specific antibody titres to Toxoplasma gondii positive reaction (%)
1:2
1:4
1:8
1:16
1:32
1:64
1:128
3 (6.0)
8 (16.0) 10 (20.0) 12 (24.0) 4 (8.0)
8 (16.0) 5 (10.0)
1 (5.9)
3 (17.6)
3 (17.6)
5 (29.4) 1 (5.9)
2 (11.8) 2 (11.8)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
4 (6.0)
11 (16.4) 13 (19.4) 17 (25.4) 5 (7.5)
10 (14.9) 7 (10.4)

Negative
(%)
112 (69.1)
19 (52.8)
7 (100)
138 (67.3)

* Significant at P < 0.05.
Table 3
District

Sero-prevalence of equine toxoplasmosis in the three districts of the Khartoum State using latex agglutination test.
Tested

Khartoum
63
Omdurman 70
Khartoum
72
North
Total
205

21 (33.3)
23 (32.9)

Distribution of specific antibody titres to Toxoplasma gondii positive reaction (%)
1:2
1:4
1:8
1:16
1:32
1:64
1:128
2 (9.5)
4 (19.1)
5 (23.8)
6 (28.6)
2 (9.5)
1 (4.8)
1 (4.8)
1 (4.3)
3 (13.0)
1 (4.3)
7 (30.4)
2 (8.7)
9 (39.1) 0 (0.0)

23 (31.9)

1 (4.3)

4 (17.4)

7 (30.4)

4 (17.4)

1 (4.3)

0 (0.0)

6 (26.1)

49 (68.1)

67 (32.7)

4 (6.0)

11 (16.4)

13 (19.4)

17 (25.4)

5 (7.5)

10 (14.9)

7 (10.4)

138 (67.3)

Positive
(%)

Not significant at P < 0.05.

Negative
(%)
42 (66.7)
47 (67.1)
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1:4 (7 horses), 1:8 (9 horses), 1:16 (16 horses) and
1:32 (3 horses).
Detection of antibodies against T. gondii in donkeys:
Antibodies to T. gondii were found in 29 heads out
of 105 (27.6%) donkeys with titration ranging from
1:2 (1 donkey), 1:4 (4 donkeys), 1:8 (4 donkeys), 1:16
(1 donkey), 1:32 (2 donkeys), 1:64 (10 donkeys) and
1:128 (7 donkeys). As presented in Table 1, the
donkey showed higher titration (1:128) than horses
(1:32).

4. Discussion
In the present study Latex agglutination test was
used to detect the seroprevalence of Toxoplasma

4. Conclusion and Recommendations
It was concluded that, similar to other livestock [5-8],
equines in the Sudan are widely infected with T.
gondii. Additional study using various serological
tests is recommended for accurate assessment of
equine toxoplasmosis in the Sudan. Moreover, clinical
cases of equine toxoplasmosis are recommended to be
investigated as well as the role of equines in the
epidemiology of human toxoplasmosis in the country.
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