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Molecular epidemiological studies of protozoan diseases

in domestic animals in the Sudan
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This work involved the molecular epidemiological aspects of two common
and economically important protozoan diseases in Sudan; trypanosomiases and
equine piroplasmoses.

In the first part, characterization of Sudanese isolates of Theileria equi, and
Babesia caballi, the causative agents of equine piroplasmoses was carried out. A
number of 127 and 509 blood samples were collected in 2007 and 2010,
respectively, and the small subunit TRNA gene was amplified, sequenced and
analyzed to reveal possible strain differences and the presence of novel genotypes.
Eleven Sudanese isolates of T. equi were found to be genetically distinct from all
previously known isolates and were considered novel genotypes. The analysis also
revealed that three Sudanese isolates shared some similarities with 7. equi found in
other countries including Spain and South Africa. On the other hand the prevalence
of both T. equi and B. caballi was estimated to be 36% in the samples collected in
2010.

The second part reported an outbreak of bovine trypanosomiasis in the Blue
Nile State, Sudan that involved the infection with four Trypanosoma species in
cattle. The outbreak occurred in 2010 in indigenous Kenana and Fulani cattle
breeds. A total of 210 blood samples from cattle and a few from other domestic
animals were collected and examined by using conventional parasitological
techniques such as the hematocrit centrifugation techniques and microscopic
examination of Giemsa-stained thin blood films. They were also tested by
polymerase chain reaction (PCR) targeting the internal transcribed spacer region 1|
(ITS1) which provides a multi-species-specific diagnosis. Parasitological
examinations revealed that 33.3% of the animals were infected with 7. vivax and
10% with T. congolense. ITS1-PCR, however, detected the presence of four
Trypanosoma species namely T. vivax, T. congolense, T. simiae and T. brucei in
56.7% of the investigated animals. None of the samples was shown positive for 7.
brucei rhodesiense. The identification of T. simiae was further confirmed by
sequencing and phylogenetic analysis. It was hypothesized that variant parasite
genotype(s) have been introduced to Sudanese cattle from Ethiopia, a tsetse belt
region. '

The third part represented a cross-sectional investigation carried out in
2009 on 687 samples from camels representing geographically distinct zones
in the Sudan to detect all possible trypanosoma species infective to camels.
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The prevalence rate varied by region ranging from 7.1 to 57.1 %. Using generic
ITS1-PCR, it was shown that all positive camels were infected with a single
parasite species; 7. evansi. Additionally, the absence of RoTat 1.2 gene that
is reported to be T. evansi specific was demonstrated in thirteen out of thirty 7.
evansi-positive samples. Different prevalence rates of camel trypanosomiasis
were shown for different geographical locations. It was concluded that camel
trypanosomiasis is highly prevalent, which strengthens the need solid control
measures.

The fourth part investigated genetic variation at 15 microsatellite loci of T.
evansi isolated from camels in Sudan and Kenya to evaluate the genetic information
partitioned within and between individuals and between sites. A strong signal of
isolation by distance was detected across the area sampled. The results also
indicated that T. evansi is, most likely, purely clonal and structured in small units at
very local scales. In addition there are numerous allelic drop out in the data. This
may be explained if the parasite often sexually recombines without the need of
tsetse fly as the definitive host, or the recurrent immigration from sexually
recombined T. b. brucei had occurred.

In conclusion, the present studies based on advanced molecular technologies
may clue in to novel approaches to control protozoan diseases which constrain
animal production in Sudan.
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