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Abstract

The aim of this study was to determine the role of Toxolasma gondii and
rotavirus infection in camel-calves diarrhea in Sudan. Toxoplasma gondii and
Rotavirus are considered as causative agents of calf-diarrhea. 278 serum samples
were collected from diarrheic camel-calf (less than one year age) in five locations in
Sudan ; River Nile(North), EI-Gedarif (East), Sennar &Blue Nile (Central to South)
and kordofan (West). Out of 278 serum samples,157 sera (56.5%) were sero-positive
for anti-Toxoplasma antibodies by latex agglutination test, ELISA test was applied
on the sero-reacted sera, IgM and IgG were detected in sera. Also a
competitive ELISA kits for rotavirus antibodies detection were used , results
showed that 66 sera ( 23.7%) were sero-positive for rotavirus antibodies . Statistical
analysis using software analysis programs showed no significant difference (P>.05)
between the five surveyed locations for both Toxoplasma and rotavirus infections.
The sero-prevalence of rotavirus in different age groups was found to be statistically
significant (P<.05), however, there is no statistical difference in the occurrence of
Toxoplasma in different age groups ; this may reveal an occurrence of congenital
infection. There was no statistical difference (P >.05) in the occurrence of sero-
prevalence of Toxoplasma and rotavirus in males and females.
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Introduction

High mortality of camel- calves is considered one of the major problems to

higher productivity in camels. Many factors contribute to calves mortality, among
which is calf diarrhea ( Schwartz,1992 ). Neonatal calf diarrhea is a costly disease.
Cases of calf diarrhea were reported in camel herds in Sudan giving a prevalence of
83% with a mortality of 39.9% (Ali, et al.,2005) . In eastern Sudan, camel- calf
diarrhea affects about 33% of the neonates causing a death loss of up to 23%
(Abbas, et al., 1992) .
There are numerous infectious causes of calf diarrhea, which may be present either
singly or in combination. Toxoplasma gondii and Rotavirus are considered as
causative agents of camel-calf diarrhea in Sudan . (Manal, et al. ( 2005 b ) reported
that, diarrhea was the main clinical sign that appeared on camel —calves which were
delivered from mothers experimentally infected with Toxoplasma sporocysts during
pregnancy. On the other hand, Rotavirus was detected by ELISA in diarrheic camel-
calves in eastern Sudan ( Mohamed, et al.,1998 ; Ali, et al.,2003 ) . Many reports
revealed a wide-spread prevalence of anti-Toxoplasma antibodies among Sudanese
camels locations, the last attempt revealed an overall prevalence of 61.7% in six
different locations (Manal, et.al.,2005).

Materials and Methods
Samples collection : A total of 278 blood samples were obtained in plain
vacutainers from diarrheic camel calves less than 12 months of age- owned by
nomads from different locations in Sudan; 43 sera from River Nile (North ) , 41
sera from El-Gedarif ( East ) , 21 sera from Sennar and Blue Nile ( Central to
South) and 172 sera from Kordofan ( West ) . Blood samples were left to clot
overnight at 4°C and sera was decanted into plastic tubes and stored at -20°C until
used.
Detection of anti-Toxoplasma antibodies : Latex agglutination test was applied on
the collected sera using Toxo-latex kit( Linear chemicals , SL,Spain ) . ELISA test
was applied on the sero-reacted sera; IgM and 1gG ELISA kits (Linear Kemecals
Copm. Spain), the test was applied according to the manufacturer guides .
Sero-epidemiology of Rotavirus in camels : A competitive ELISA kits for rotavirus
antibodies detection ( Bio X diagnostics-Belgium ) were used . The test was
performed according to the manufacturer instructions.

Results
Results showed that, out of 278 serum samples collected from different states, 157
sera (56.5 %) were found to be positive for Toxolasma anti- antibodies and 66 sera
( 23.7% ) were positive for Rotavirus antibodies ( Table 1), the distribution of
these figures in the four tested areas is shown in Figure 1. The results showed that
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,there was no significant difference (P-value>.05) in the occurrence of sero-
prevalence of Toxoplasma and Rotavirus in the different location .

Sex distribution of Toxoplasma and Rotavirus seropositive camels:

The detected seropositives of Toxoplasma in camel calves were 52.8% in females
and 61.4 % in

males while the detected Rotavirus antibodies were 22.9% in females and 24.6% in
males. The difference in the occurrence of sero-prevalence of rota and Toxoplasma
in females and males was found to be statistically insignificant (P-value>.05).
(Fig.3) .

Age distribution of Toxoplasma and Rotavirus seropositive camels:

It was noticed that most of positive samples for Toxoplasma were at less than 3
months of age (58.8%) while the highest percentage of positives for Rotavirus were
at more than 9 months and less than 18 months of age (Figure 2). Calves aged
between nine to twelve months were showed a highest percentage of infection with
both Toxoplasma and rotavirus (30.4%) while calves under three months of age
showed a percentage of 11.3% (Fig. 4).

Distribution of Toxoplasma and Rotavirus co-infection:

The highest percentage of Toxoplasma and Rotavirus co-infection was noticed in
samples collected from eastern Sudan (Gedarif) then Northern Sudan (River Nile),
the details are presented in Figure 3

Titers of Toxoplasma and Rotavirus antibodies:

Different titers of antibodies were detected in tested camel calf sera, highest titer of
Toxoplasma (1/1024) was seen in 17.3% of samples and 1/512 was detected in
21.2% of samples (Figure 5).

Highest Rotavirus antibodies titer (+4) was noticed in only 15.1% of samples while
lowest titer (+1) was seen in 34.8% of sera (Figure 6).

Discussion

This study focused on Toxoplasma which was previously reported as one of the
causative agents of camel-calf diarrhea (Manal, et al., 2008) and also on Rotavirus
which is known to be the main cause of diarrhea in young animals. The detected
Toxoplasma antibody was 56.5% of 278 sera which is considered to be high as
shown in a previous study that revealed detection of anti-Toxoplasma antibodies in
51.3% of samples collected from different parts of Sudan with more or less the same
prevalence rate, indicating the widespread of Toxoplasma infection among camel-
calf (Manal, et al.,2008).

Previous reports described the detection of Rotavirus antibodies in camels, Mahin et
al (1983) detected Rotavirus antibodies in 27 of 55 camel calves in Morocco. El
Sayed, et al (1992) reported the presence of high titer of Rotavirus antibodies in
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camel milk. In a recent study in Sudan Rotavirus antibodies were detected in 48%
of tested camel calf sera (Ali, et al., 2005).

In this study Rotavirus antibodies were detected in 23.7% of 278 tested camel calf
sera aged 1-17 months, this seroprevalence is far lower than that detected in the
previous study (48%) reported by Ali, et al. (2005), this is mainly due to the age
group tested which was 1-17 months while in the previous study most of samples
were collected from camels aged 18-36 months; at this age several exposures to the
virus are expected building high immunity. No significance difference was seen
between Rotavirus prevalence in males and females.

In this study we focused on co-infection of Toxoplasma and Rotavirus, about 60%
of sera showed evidence of co-infection. Most of detected co-infection was in 9-17
month of age.

The age group 1-3 month showed the highest percentage of positives for
Toxoplasma and the lowest percentages for Rotavirus; this is due to the presence of
Toxoplasma antibodies which are usually found in the newborn calves due to the
congenital infection, the same findings were previously reported by Manal et al
(2008), while Rotavirus antibodies came later due to the exposure of calves to the
virus.

It was noticed that, the highest percentage of Toxoplsma and Rotavirus co-infection
was detected in sera collected from Gedarif state. This is expected as this area
(Butana) is usually being a grazing and watering area for camels during autumn,
which leads to the persistance and distribution of the infection.

In the present study a highest titer of Toxoplasma was seen in 38.5% of sera , while
a highest titer of Rotvirus was observed in 34.9% of sera . This indicates the
significant role of the two pathogens in causing diarrhea .

Table 1: Detection of Toxoplasma gondii and Rotavirus antibodies in camel sera in Sudan

using ELISA
Antibodies Total tested sera | No. of positive | No. of negative | Percentage  of
sera sera positive sera
Toxoplasma 278 157 121 56.5
Rotavirus 278 66 212 23.7

24




M.Y.Ishag et al.

58.10% 56.60% 57.10%

60.00%

50.00% -

40.00%

O Sero-prevalence Toxoplasma
W Sero-prevalence Rota

30.00%

20.00% -

10.00%

0.00% -

River Nile Kordofan Gedarif Sennar & Blue Nile

Figure 1: Seroprvalence of Toxoplasma and Rotavirus in camels in four states of Sudan.

Figure 2: Seroprevalenc of Toxolasma and Rotavirus in different age groups
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Figure 3: Percentage of samples positive to both Toxoplasma and Rotavirus in different
states
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Figure 4: Percentage of animals with Toxoplasma - Rotavirus co-infection
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Figure 5: The titer of positive Toxoplasma antibodies in camel sera
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Figure 6: The titer of positive antibodies Rotavirus in camel sera
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