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			Abstract

			Trypanosomosis caused by genus Trypanosoma transmitted through bites by different species of Glossina and mechanically by a number of biting flies such as Tabanus and Stomoxys spp. genus Trypanosoma is an important livestock disease causing significant losses in cattle. Trypanosomosis is the most devastating disease, which leads to a slow progressive loss of body condition accompanied by anemia, weakness, collapse and death. The specific clinical diagnosis of trypanosomosis is difficult due to non-specific clinical signs coupled with intermittent fever and low parasitemia’s. The most common diagnostic method are parasitological, serological and molecular diagnostic methods. Parasitological detection techniques are highly specific, but their sensitivity is relatively low. Serodiagnosis of diseases depends mainly on antigen-antibody reaction in the blood serum. The most important one is Complement fixation test, the card agglutination trypanosomosis test (CATT), indirect fluorescent antibody test (IFAT) and Enzyme linked immunosorbent assay (ELISA). Polymerase chain reaction (PCR) has been used to amplify trypanosome DNA from genetic material isolated from both blood and buffy coat preparations. The sensitive and specific diagnosis and their applicability in the field are prerequisites for the epidemiological surveys. In fact, the accuracy of the work will be authenticated if two or more methods that complement each other are used. 
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			Introduction

			Trypanosomosis, an important protozoan disease caused by the genus Trypanosoma transmitted through bites by different species of Glossina and mechanically by a number of biting flies such as Tabanus and Stomoxys spp. It is a serious disease in domestic livestock that causes a significant negative impact in food production and economic growth of many parts of the world, particularly in Sub-Saharan Africa [1]. African bovine trypanosomosis is a collective term for a group of diseases brought about by one or more of the pathogenic trypanosome species namely: T. vivax, T. congolense and T. brucei. It is a wasting disease in which there is a slow progressive loss of condition accompanied by increasing anemia and weakness to the point of extreme emaciation, collapse and death [2].

			Diagnosis is an essential element in the management of disease, both at the level of individual patient care and at the level of disease-control in populations. Diagnostic tests should be simple, rapid, specific and highly sensitive. They also should ideally differentiate between closely related parasites, especially if the disease syndromes they cause require different management approaches. They should be suitable for field application and the cost for these tests should be within the means of the communities affected by the disease [3].

			The most common diagnostic method are parasitological, serological and molecular diagnostic methods. parasitological detection techniques are highly specific, but their sensitivity is relatively low. Serodiagnosis of diseases depends mainly on antigen-antibody reaction in the blood serum. The most important one is Complement fixation test, the card agglutination trypanosomosis test (CATT), indirect fluorescent antibody test (IFAT) and Enzyme linked immunosorbent assay (ELISA). Polymerase chain reaction (PCR) has been used to amplify trypanosome DNA from genetic material isolated from both blood and buffy coat preparations. Rapid, efficient and reproducible procedures for isolating DNA before PCR amplification are essential for confirmation of infection [4]. Hence, the major objective of this review is to determine the major diagnostic methods of trypanosomes.

			Diagnostic Methods of Trypanasomosis

			Parasitological diagnosis

			The exam of wet blood movies and Giemsa-stained thick and skinny constant blood movies with the useful resource of a light microscope had been used as diagnostic techniques ever in view that they had been first used to become aware of the etiological agents of trypanosomosis. With a wet smear, a drop of blood may be examined subsequent to the animal, supplied that a microscope is available. Thin and thick blood smears constant in methanol or acetone and stained with Giemsa can be used inside the laboratory to hit upon blood parasites and determine trypanosome species concerned, respectively. but those techniques aren’t sensitive sufficient to detect low parasite ranges, feature of the ailment in huge animals [5].

			Parasite concentration techniques including the haematocrit centrifugation approach (HCT) defined via Woo [6] and its progressed model, the buffy coat approach (BCT) defined by Murray [7] had been developed to enhance the detection capacity of parasitological method. The Parasite concentration techniques such as the haematocrit centrifugation technique (HCT) described by Woo [6] and its improved version, the buffy coat technique (BCT) described by Murray [7] were developed to improve the detection capacity of parasitological technique. The two methods are associated with increased diagnostic sensitivity following concentration of parasites in the buffy coat after centrifugation. The packed cell volume (PCV %) can be determined simultaneously as a measure of anemia. With the BCT, the three most important trypanosome species in ruminants can be identified by their characteristic movement patterns, with a possibility for estimation of parasitemia through a scoring system [8]. The analytical sensitivity of BCT depends on the species of trypanosome as has been demonstrated by Paris [8], with the smallest numbers detectable per milliliter of blood being 2.5x102, 5x102 and 5x103, for T. congolense, T. vivax and T. brucei, respectively. On the other hand, HCT is the most sensitive microscopic technique to detect T. brucei in bovine blood. Strategies are related to accelerate diagnostic sensitivity following awareness of parasites in the buffy coat after centrifugation. The packed cell extent (PCV %) can be determined concurrently as a measure of anemia. With the BCT, the three maximum vital trypanosome species in ruminants can be identified by their characteristic motion styles, with a possibility for estimation of parasitaemia thru a scoring machine [8]. The analytical sensitivity of BCT relies upon on the species of trypanosome as has been demonstrated by Paris [8], with the smallest numbers detectable according to milliliter of blood being 2.5x102, 5x102 and 5x103, for T. congolense, T. vivax and T. brucei, respectively. then again, HCT is the maximum touchy microscopic approach to hit upon T. brucei in bovine blood.

			Animal inoculation has evolved as an alternative parasitological technique which involves the transfer of trypanosomes from a suspected case to another vertebrate or invertebrate host. This method has the advantage to preserve (stability) remoted trypanosomes for further investigations [5]. Laboratory rodents are inoculated with zero.2-0. Five ml (depending on size of rodent) of freshly amassed trypanosome-tremendous blood. alternatively, only 50% of T. congolense can be conserved in mice. Trypanosoma vivax rarely establishes in mice, and, if it does, the ensuing parasitaemia is pretty brief [9].

			Other much less typically employed parasite detection strategies are xenodiagnoses, the feeding of a smooth susceptible vector species on a suspected case of trypanosomosis, after which it is both dissected and examined for trypanosomes or allowed to feed on a smooth animal which is itself tested for the improvement of contamination [5] and the usage of in vitro tradition method for the detection of trypanosomes thru inoculation of lifestyle medium with blood however with low achievement rate [10].

			Microscopical examination of wet or Geimsa stained thin and thick blood films is considered the traditional method for trypanosome diagnosis in the field. Although being widely used, these techniques are not considered sensitive enough to detect the low parasite levels especially in chronic cases. Therefore, these methods have been modified using concentration techniques to improve the sensitivity of the microscopic based methods [11]. Parasite detection techniques are highly specific, but their sensitivity is relatively low. Due to this low sensitivity, the apparent parasitological prevalence of trypanosomosis is generally lower than the true parasitological prevalence. Moreover, in areas where trypanocide drugs are used extensively, parasites may not be detected [8]. The most commonly used concentration method is the haematocrit centrifugation technique (HCT) developed by Woo [6] using centrifugation of microhematocrit capillary tubes containing the blood sample and examination of the buffy coat/plasma junction under the microscope. In a positive diagnosis, trypanosomes are found wriggling at the junction of the buffy layer and the plasma [12].

			Wet blood film: These are made by placing a drop of blood on a microscope slide and covering with a cover-slip. The blood is examined microscopically using an x40 objective lens. Approximately 50-100 fields are examined. Trypanosomes can be recognized by their movement among the RBC. The method is simple, inexpensive and gives immediate results. Depending on the trypanosome size and movements a presumptive diagnosis can be made of the trypanosome species [12].

			Thick blood smear technique: The method is simple and relatively inexpensive, but results are delayed because of the staining process. Trypanosomes are easily recognized by their general morphology but may be damaged during the staining process. This may make it difficult to identify the species [13].

			  Thin blood smear technique: Usually, both a thin and thick smear is made from the same sample. Thick smears contain more blood than thin smears and, hence, have a higher diagnostic sensitivity. While, thin smears allow trypanosome species identification.

			Serological diagnosis

			Serodiagnosis of diseases depends mainly on antigen-antibody reaction in the blood serum. The essential element in immunodiagnostic is the availability of species-specific test antigens and/or highly specific antibodies. Because parasites contain thousands of potentially antigenic polypeptides, glycoproteins and glycolipids, many of which are shared with unrelated species and even with bacteria, there has been great difficulty in developing sufficiently specific immunodiagnostic tests [3]. The advantage of using a robust serological test is that they can be used for mass screening without the need for expensive analytical equipment’s. However, the main drawback of serological tests is the inability of these tests to differentiate current from previous infection since antibodies frequently persist far longer than the infectious agent within the host.

			Complement fixation test (CFT): Complement fixation test is one of the widely used immunodiagnostic tests for the detection of antibodies or antigens for a variety of blood borne parasites. Complement is a biological substance present in the sera of normal humans and animals helping in the clearance of invading pathogens [14]. CFT uses sheep red blood cells (RBC) as an indicator system, meaning that in a positive test, the complement is bound to the antigen-antibody complex and is not free to interact with sheep RBC which in turn settle to the bottom of the well forming a button shape. Alternatively, in a negative reaction, the complement remains free due to the absence of antigen-antibody reaction and react with the sheep RBC leading to lyses and the serum color turns pink [14], as shown in Figure below. This test is considered the official diagnostic test for infectious diseases such as babesiosis, brucellosis and piroplasmosis due to ease of application and suitability for in field screening [15,16]. However, the main drawback of this test is the lack of sensitivity especially during the late stages of disease and the difficulty encountered during the preparation of reagents.

			Card agglutination trypanosomosis test: The card agglutination trypanosomosis test (CATT) has been widely used for in field diagnosis of infections with T. b. gambiense because it is considered a rapid, cheap and practical serological test [17,18]. The antigens originate from particular variable antigen types (VATs) of T. b. gambiense that are highly conserved across the range of this species and they are expressed early with infection. Therefore, the majority of infected individuals develop antibodies that cause visible agglutination when whole blood or serum is mixed with the antigen on the card [5,11,18]. The sensitivity of the test for T. b. gambiense varies between 87% and 98%, with an average of 95% [19].

			Indirect fluorescent antibody test (IFAT): In this test, blood films from infected laboratory animals are fixed and used as a source of infectious agent antigens to which antibodies in test sera may bind specifically. Bound antibodies are visualized using anti-host species immunoglobulin conjugated to a fluorescent dye using a fluorescent microscope [9]. An example of using IFAT in the screening of blood borne parasitic infections was the diagnosis of Theileria equi and Babesia caballi in domestic horses, southwest Mongolia [20]. The test was able to detect 78.8% and 65.7% of the examined animals to be infected with the two parasites, respectively.

			Enzyme linked immunosorbent assay (ELISA): Another important widely used immunodiagnostic test for the detection of antibodies or antigens of blood borne parasites diagnosis is ELISA; developed in 1971 by Engvall and Perlman for the measurements of antibodies for the diagnosis of different diseases .Two types of ELISA have been developed depending on the target to be detected, the indirect ELISA is used for the detection of antibodies in a serum sample, based on the adhesion of a known antigen to the surface of a 96-well microtiter plate followed by the addition of the patient serum sample from which the antibodies will bind to the antigens if prior exposure has taken place. Finally, second antibodies labelled with an enzyme that catalyze the conversion of a colorless substrate to a visible colored product are added [21]. The other type is the direct ELISA such as antigen-ELISA or the double sandwich ELISA; used for antigen detection in which specific antibodies adhere to the surface of the microtiter plate. The sample to be examined is then applied and any antigen present is bound by the antibodies. Finally, the labelled antibodies with the enzyme are attached [21]. 

			Molecular Diagnosis

			Molecular diagnostic testing is now firmly established as a routine diagnostic tool for infectious diseases. However, molecular tests have broader applications including use in epidemiological investigations, therapeutic strategies decisions and predicting the development of diseases.

			polymerase chain reaction (PCR): Several studies have shown that PCR is a specific and more sensitive method in the diagnosis of trypanosomosis in experimental as well as natural infections [22-27]. In actual fact, two periods of the trypanosome infection process must be distinguished; early in an infection, parasitological and PCR techniques show a very similar sensitivity (80%), but during the chronic phase of infection, parasitological examination exhibits a very low sensitivity and PCR is much more sensitive than the parasitological methods in such situation [22]. In the Sideradougou area of Burkina Faso, an epidemiological survey carried out in 1000 herds of cattle indicated a parasitological prevalence of 5.3%; a representative sub-sampling of 260 samples tested with PCR indicated a prevalence of 11.5% [28]. In another study, carried out in 76 goats in The Gambia, the parasitological prevalence was 8% against 24% with PCR [29]. In such studies, the rate of positive samples by PCR is generally two to three times higher than that by the buffy coat method [27,28]. The detection and identification of trypanosomes by molecular means should as a principle always be based upon stable, parasite-specific genetic characteristics [5]. Currently a more sensitive and species-specific molecular techniques such as ITS1 PCR and PCR-RFLP are available to aid the accurate diagnosis of trypanosomosis and undertake drug efficacy studies in animals [30].

			Polymerase chain reaction (PCR) has been used to amplify trypanosome DNA from genetic material isolated from both blood and buffy coat preparations. Rapid, efficient and reproducible procedures for isolating DNA before PCR amplification are essential for confirmation of infection [4]. However, the protocols to extract the DNA from samples are expensive, require specific instruments and kits and are time consuming. The transport of the collected fresh samples including blood, body fluids and tissues from animals and humans from the collection point to the laboratory may involve leakage risks because these samples are considered a potential biohazard to humans, animals or the environment. This is because they contain biological organisms such as viruses, bacteria, fungi and parasites and their toxins [31]. Moreover, the transport of the samples may involve degradation of the genomic material due to temperature variation [32]. In recent years, PCR has been developed and became widely used for the detection of trypanosomes. This approach has overcome the constraints of parasitological and serological techniques [33,34]. PCR has proven to be highly sensitive and specific for trypanosome detection [35]. The use of PCR in detecting the trypanosome DNA is reported to be the most reliable and accurate technique to assess and follow up the efficacy of trypanosomosis treatment [36,37]. 

			Conclusion

			Cattle trypanosomosis is the most important diseases causing the economic losses particularly in the Cattle rearing areas. Still it is the most ignorant animal in the most part of the world and now it is very important to focus on the control strategies and launch the most effective campaign to control the most devastating disease of the camel. In majority of the cases the diagnoses only based on the unreliable clinical signs and control the disease by treating the animal on these clinical signs. The Parasitological examination of wet or Geimsa stained thin and thick blood films is considered the traditional method for trypanosome diagnosis in the field. In a study to compare the use of Ag-ELISA and PCR in detecting trypanosomes in experimentally infected flies, Ouma showed that Ag- ELISA and PCR detected 71.4% and 96% of T. congolense and 98.4% and 97.6% of T. brucei s.l. infections, respectively, indicating a high sensitivity of detecting trypanosomes using PCR. Its miles concluded that practitioners need to recognition at the correct prognosis and the use of the most reliable and touchy technique. Therefore, PCR has proven to be highly sensitive and specific for trypanosome detection [35].
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