PH.D Research proposal.

Research Title: Molecular epidemiology on Tick Borne Diseases in Southern Sudan with particular emphasis on ECF.
1. Background.

East Coast fever (ECF)) caused by Theileria parva and transmitted by Rhipicephalus appendiculatus (the brown ear tick) poses one of the major challenges to the development of Cattle industry and destroys the small farmer dream of escaping from poverty in most of Southern, Central and Eastern African countries including Southern Sudan, these can have negative effect on food production in affected areas.

The first outbreak of the disease (ECF) in Sudan was reported in 1950 by Hoogstraal in Kajo Kaji and Yei River district. After 1950 outbreak, the disease was not reported again until 1981 and some part of Equatoria in last thirty years has been devastated by waves of ECF outbreaks and unknown number of Cattle might have died of the disease. The disease was believed to have re-introduced from Uganda in 1979 through uncontrolled movement of Cattle of Ugandan refugees. The disease was tentatively diagnosed to be ECF and later on confirmed at Royal Veterinary College University of London, in other development sera and ticks were sent to International Laboratory Research Institute (ILRI) in Nairobi-Kenya. The sera analysis and ticks identification showed antibodies to T. Parva and Theileria Mutans and presence of R. appendiculatus. With the presence of R. appendiculatus, ECF has established itself in the most part of Equatoria region and most probably Bor, because the presence of R. appendiculatus and high prevalence of T. Parva antibodies in Cattle in Mangalla is an evidence that ECF distribution area may extended north words to Bor ( Marcellino 2008),specially after Dinka bor cattle have been passing the endemic areas of ECF in Juba –Mangalla on their way back home from Western Equatoria state (monderi) following signing of Comprehensive Peace Agreement of January 2005. East Coast fever became an annual problem to the agro-pastoralists and pastoralists communities in affected areas, the disease occur annually at beginning of raining season with high morbidity and mortality specifically among calves and naives animals from ECF free areas. The cost of control is too expensive for most of ordinary farmers to afford, and rapid, accurate diagnosis is required for effective therapy. How ever the use of anti theilerial drugs do not sterilize the infection and the animal remain a carrier and this an area need research intervention.

Objective
1. To conduct a longitudinal survey on ticks and tick borne diseases with particular emphasis on determination of ECF northern limit.

2. To determine ECF prevalence and ECF affected areas in northern parts of southern Sudan.

3. To isolate and characterize T.parva from various localities in the affected areas in Southern Sudan.

2. Material and Methods

2.1. The study area

The Southern Sudan has its limit in the south at latitude 3⁰ 36 ’N at Nimule and at north at 11⁰ 45 N’⁰ at Renk. The east and west borders are respectively at 24⁰ and 35⁰ E. The total surface is around 468.000 square kilometers or about one quarter of the total area of the Sudan. The present total population has been estimated at about 8.000.000 people.
The area covered by the Southern Sudan forms a major part of an irregular shaped basin with elevated land at its perimeter from which drainage systems descend into the River Nile being the only outlet to the north. The main drainage systems are the Bahr el Jebel, the Bahr el Ghazal and the Sobat River which together form the White Nile.
The south- western border of the area is formed by the Nile Congo divide, a plateau with few isolated peaks, the highest being about 1.700 meters. The elevation of the plateau varies between 800 and 1000 meters above sea level. The south- eastern part is characterized by a series of mountains, the main group being the Imatong Mountains, with mountain Kinyeti reaching an altitude of 3.167 meters. The drainage of these areas run into the Bahr el Jebel which from Nimule to Rejaf has an average slope of 99.5 cm/Km. Running further north the land becomes more plain and the average slope of the river declines gradually from 27.3 cm/km between Rejaf and Mongala, to18.1 cm/km between Mongala and Tombe to reach1.7 cm/km between Malakal and Jebelein. The consequence of the small decline is that main part of the northern area of the Southern Sudan is flooded during the rainy season. 
The amount of rain and the duration of the rainy season roughly decline from south to north. The elevated hills and the plateau at the rim of the great central plain experience orographic rainfall while most of the plain in the Region receive the conventional rains. The average annual rainfall is greater over the hills and the plateau, reaching 2.261mm at Gilo in the Imatong Mountains. At the northern tip of the Region, Renk, the average annual rainfall is 525mm. The dry season, which in Nimule on the south border lasts only three months, is more prolonged towards the north, being about five months along the line Wau, Rumbek, Bor, Pibor, six months at Malakal and eight months in the extreme northern part at Renk.
The temperature of the Region varies with altitude and rainfall and in the main part the daily mean ambient temperature lies around 20—38⁰C. The nights are often cold and in the morning temperature is around 14⁰C.
Due to environmental circumstances the Southern Sudan divided into the following ecological regions:

A. The Central Rain lands:
Upper Nile State includes a northern semi-arid zone and southern wetter area which may be considered as a transitional belt. The soils of the area are clay except at southern part where it is wetter. Here is some slight organic matter content and the soil is generally lower in salinity and sodium values. There is a small portion of sandy soils in this zone.
B. The Flood Region:

The soils of high land are clayey, the parent material being alluvial. The intermediate land has loamy soils of which the parent material is alluvial, predominantly fine in material. The Toich which is the rive rain flood plain, being flooded from two to four months a year, is alluvial and predominantly clayey in material, humus is not common on toiches.
The Sudd, a land immediately adjoining the water courses, is water- logged for 9 – 12 months. Its parent material is basically alluvial with texturally variable material.

C. The Equatorial Region:

The soils of the Equatorial Region are lateritic soils and have been classified as catenary variants, namely: Toich catena, Iron catena, Red loam catena and alkaline catena.
The Ironstone plateau covers most of western Bahr el Ghazal and the drier red belt of the Zande land. They derive their origin mainly from rocks of basement complex. On the plateau itself the soils are shallow. Their limited depth is mainly due to erosion and fertility is low. The depth soils can be found on the upper slopes as fine dark loams, Red Sandy Loams and Grey Sandy Loams.

The soils of Central Hills are composed rocks covered with thin layers of soils. Deeper soils are only found in the valleys and depressions. There are red loams with Pea- iron and soil fertility is low.
The Green Belt soils are classified into shallow truncated soils and deep soils. The latter are red sandy loams containing pea-iron. The soils predominantly in Equatoria Region are the soils the Eastern Hills; they have a wide range of variability. These soils exhibit alkaline characteristics.   
2.2   Wildlife

The region is rich in wildlife, having many species of small and large game animals with considerable portion being found in the savanna open grassland.  Their movement is seasonal commencing with the start of the rains, towards Ethiopia, Kenya and Uganda.  There are three established national parks and six game reserves with varieties of wildlife which include; African buffalo (Syncerus caffer) the known reservoir host of Theileria parva.
2.3 Livestock population and movement
The estimated population of livestock in the South Sudan estimated at 10 million cattle, sheep, goats and considerable number of Poultry. All are indigenous breeds with the exception of few cross breeds that are remnants of former Juba dairy, Mafao and Marial Bai farms projects which still exist in and around the main town of Juba and Wau.  The livestock are mainly kept under traditional local management system in which cattle are tethered during the night and released during the day for grazing e.g. ( Mundari and Dina) .The cattle enclosures are cleaned on daily basis and the cows dung’s is dried and burnt at the night as an insect repellent.  The major cattle diseases in the area include contagious bovine pleuro-pneumaina (CBPP), haemorrhagic septicemia (HS), blackquarter (BQ), trypanosomosis (Tryps), internal and external parasites and East Coast fever which is always ranked first by livestock owners in the Euatoria and Jongolie  The cattle movement is dependant on purposes of movement. Cattle from Lapon, Kapoieta, Pibor, Bor and Kalatok usually move to livestock market in Juba as trade cattle. The second livestock movement is for grazing. All the cattle from Terekaka move- southwards to Juba for grazing during the rainy season ( May- October) and move back to Terekaka islands during dry season, but before entering to the islands they are fed Adong which is a season for feeding on reminants of harvested agricultural crops.  Cattle from Mangalla cross the river (Bahr el Jebel) from east to west and southwards to Juba around Jebel Lado (Nyar-kenye) and sometime north of Juba airport.  Cattle in Juba remain in their places and they move few distances to water points usually at River Bahr el Jabel and along the Luri valley during the dry season. Generally, livestock movement in is the south Sudan uncontrollable due to the lack of legislations, Livestock movement usually from cattle camps into the main towns checking for the markets. Another type of movement is for grazing, to water points and escaping from out breaks of diseases.
2.4. Activities.
These research activities would be carried out on the seasonal bases every quarter of the year schedule start from January with concentration mainly on May, July, August and October 
The activities are as follows
1. Ticks collection and identification.

2. Blood collection and sera preparation.

3. Blood smear preparation.

4. Blood in anticoagulant and blood spotted on filter paper

5. Lymph node biopsy smears in case of outbreaks.

3. Expected output.

1. Ticks are identified in surveys areas of southern Sudan and status of R.appendiculatus is known.

2. Prevalence and northern limit of ECF is determined.

3. T.parva samples and isolates are collected and genotyped.

4. Information needed for rational ECF control strategy is developed.

5. Prevalences of other tick borne diseases were determine

4. Indicators.
Survey conducted , samples tested and analysis
5. Operational areas.
Mangalla, Terekeka, Tali, Bor and Kalatock in Lekes state in addition to selected areas  in Upper Nil, Warrap, Northern and Western Bahr Ghazal states.
6. Estimated Budget

Work packages: collection of 600-800 animals by randomly sample 20% of the 100 village units (20) and take 30-40 animals once from May onwards after the peak season.

Seasonal (4x) sampling of total body collection of ticks: 5 different animals per village on a transect from South to North. Tick identification and data analysis work will be done in Sudan.

Serology and molecular identification of samples will be done: Serology kits from ILRI with 1 weeks training and mol diagnosis and genotyping in Sudan, after training in Antwerp.

Analysis of data will be done in collaboration with ITM.

Heartwater prevalence by serology and Babesia,  Anaplasma and other Theileria species on PCR in areas not covered previously North of Juba.

Sampling 6000€

Serology:2000€

Mol biology: 600x6€ =3600 +3loci: 250x3X3=2250>>>6000€

Travel: 3000€

Total: 17.000€
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