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Abstract 

A total of 330 camels (Camelus dromedarius) of both sexes and with different ages, at different 
localities in Sharkia Governorate, Egypt, were examined clinically from April 2013 to March 
2015. Some adult camels showed emaciation, edema of legs and abdomen which were suspected 
to be infected by Trypanosoma species. This study aimed to determine the seroprevalence of 
trypanosomiasis using indirect ELISA test and the results showed that 174 (52.7%) were 
infected. The infection rate was higher in males (54.8%) than females (42.2%), also, in camels 
more than 2-years old and in summer and spring seasons. Thirty blood samples from the 
examined animals by ELISA test (15 positive and 15 negative) were subjected to PCR. The 
results revealed that 18 samples were positive for T. evansi by PCR. Two positive samples for 
RoTat1.2 VSG encoding gene were chosen for DNA sequence analysis, one of them was 
obtained from newly imported camel in a camel farm at Belbais city and the other one belonged 
to a camel from one of Belbais villages at Sharkia Governorate. Nucleotide sequence alignment 
of RoTat1.2 VSG gene variants from Egyptian T. evansi showed some heterogeneity with other 
T. evansi isolates from Egypt. In conclusion, PCR technique is more sensitive and specific than 
ELISA for the diagnosis of T. evansi infection in camels.  
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Introduction 

Camels are considered important sources of 
meat and milk production, moreover, they 
have a special position in Egypt because they 
are used for transportation, drought power and 
other farm works, besides the utilization of 
their hair, wool and hides [1]. Worldwide, 
there are 14 million camels with 90% being 
dromedaries, and 110,000 camels belonging to 
one humped species Camelus dromedarius are 
present in Egypt [2]. Trypanosoma evansi 
multiplies in blood, body fluids and tissues 
resulting in a disease commonly known as 
“Surra”. This disease is a wide spread wasting 
disease affecting a range of wild species and 
domestic livestock population [3]. In Egypt, T. 
evansi is enzootic in camels and is the 
foremost cause of impairment in dromedary 
camel productivity [4]. 

Mechanical transmission of T. evansi by 
haematophagous flies such as Tabanus and 
Stable flies (stomoxys) has resulted in the 

widespread nature of the disease [5]. Affected 
camels have fever and show anorexia, marked 
generalized edema, rapid deterioration and 
death. The chronic form of T. evansi infection 
is characterized by progressive loss of body 
weight, intermittent high fever, marked 
generalized muscular atrophy, pale mucous 
membranes and occasionally abdominal edema 
[6]. Moreover, a characteristic odor of the 
urine could be attributed to increase of urinary 
ketones [6].  

The chronic form may be associated with 
secondary infections due to the 
immunosuppression following T. evansi 
infection, which may complicate the clinical 
analysis [7]. The actual prevalence of the 
disease is underestimated because detection of 
the parasites in blood is difficult due to 
discontinuous parasiteamia [8]. Although, 
parasitological techniques are easy, rapid and 
economic, they are not sufficient for the 
diagnosis of T. evansi in camels due to low 
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parasiteamia and also in the chronic forms of 
the disease [9].  

Serological tests such as enzyme linked 
immunosorbent assay (ELISA) have been used 
for analysis of trypanosomiasis in camels due 
to the simple application of the assay [10]. In 
addition, ELISA is straightforward, and can be 
used for large-scale screening [11]. The nature 
of the antigen used in ELISA was specific 
enough to distinguish between infections with 
different trypanosome species, therefore, 
ELISA is considered the antibody-detection 
test of choice for diagnosis of trypanosomiasis 
[12].   

Molecular diagnostic methods especially 
polymerase chain reactions (PCR) are 
promising for the diagnosis of trypanosomal 
diseases by the detection of trypanosomal 
DNA in the blood samples. Different primers 
for the amplification of DNA from subgroups 
of trypanosomes have been reported [13]. The 
used primers and the repetition of the target 
sequence in the genome determine the 
sensitivity of the PCR assay [14].   

This work was conducted to estimate the 
seroprevalence of clinically suspected camel 
trypanosomosis by indirect ELISA in the 
different localities at Sharkia Governorate and 
to compare the diagnostic effectiveness of 
ELISA and PCR.  In addition, amplification 
and sequencing of the Rhode Trypanozoon 
antigenic type (RoTat) Variant surface 
glycoprotein (VSG) associated gene.        

Material and Methods 

Animals 

A total of 330 camels (Camelus 
dromedarius), of both sexes (259 male and 71 
female camels) and different ages (197 adult 
animals >5 years, 117 young animals 2-5 years 
and 16 calves <2 years) were included in the 
present study. The animals were from different 
localities at Sharkia Governorate during the 
period from April 2013 to March 2015 (Table 
1). Some adult camels were clinically 
suspected to be infected with T. evansi (They 
showed emaciation, odema of legs and 
abdomen, conjunctivitis and sometimes 
diarrhea).  

 

Blood samples   

From each camel, two blood samples (10 
mL) were collected by the jugular vein 
puncture. The first sample was collected in a 
tube containing EDTA while the second one 
was collected without anticoagulant for serum 
collection. The blood samples collected on 
EDTA were preserved at -20ºC for extraction 
of trypanosome DNA for PCR assay.  

Enzyme linked immunosorbent assay 
(ELISA) 

The indirect ELISA test was conducted 
using a commercially available kit T. evansi 
indirect ELISA kits (Lilli Test, Central 
Veterinary Research Laboratory, CVRL-UAE) 
[15]. The corrected optical density (O.D.) of 
the examined samples and controls were 
figured by subtracting the mean O.D. of the 
two antigen negative wells from the mean 
O.D. of the two relating antigen containing 
wells. These corrected O.D.s were expressed 
as percentage of the O.D. obtained with the 
strong positive control included in each plate 
(percent positivity, P.P.). If for a given sample 
the difference between the two raw O.D.s was 
more than 25 % of their mean, the outcomes 
were rejected and the sample retested [16]. 

Polymerase chain reaction (PCR) 

Thirty blood samples from 30 camels (15 
positive and 15 negative by ELISA test) were 
chosen and subjected to PCR assay.  

DNA extraction and purification  

Extraction of DNA from whole blood 
samples was performed using blood DNA 
extraction kit spin-column (BioTeke), 
following the manufacturer’s instructions. The 
concentration of DNA in μg/mL was measured 
at 260 and 280 nm by ultra-violet 
spectrophotometer (Shimadzu, Japan). The 
PCR assay was carried out for the 
amplification of 164 bp of the highly repeated 
mini-chromosome satellite sequence using the 
primer TBR1: 5'-GAA TAT TAA ACA ATG 
CGC AG-3' and TBR2: 5'-CCA TTT ATT 
AGC TTT GTT GC-3') [17].  The reaction 
conditions were: an initial cycle at 94ºC for 1 
min and then 30 cycles of denaturation at 94ºC 
for 30 sec, annealing at 60ºC for 1 min and 
extension at 72°C for 30s, and finally one cycle 
at 72ºC for 2 min. Moreover, 488 bp fragment 
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targeting RoTat 1.2 VSG gene was amplified 
using the primers ILO7957: 5'-GCC ACC ACG 
GCG AAA GAC-3' and ILO8091 5'-TAA TCA 
GTG TGG TGT GC-3' [18]. The PCR 
amplification was performed as an initial cycle 
at 94◦C for 3 min and then 40 cycles of 
denaturation at 94˚C for 30 sec, annealing at 
52˚C for 30 sec and extension at 72˚C for 1 min, 
and finally one cycle at 72˚C for 5 min. 
Electrophoresis of the amplicons was carried out 
through 1.5% agarose gel containing ethidium 
bromide (0.5 g/mL) and the image of the 
amplified DNA was captured using a gel 
documentation system (Bio spectrum UVP, 
UK) [19].  

 

 

 

 

Sequence analysis of T. evansi RoTat 1.2 
VSG gene 

Two positive samples by PCR technique 
were chosen for DNA sequence analysis, one 
of them was obtained from newly imported 
camel in a camel farm at belbais (sample No. 
16) and the other one was belonged to a camel 
from one of Belbais villages at Sharkia 
governorate (sample No. 21). The RoTat 1.2 
VSG PCR product was purified using the QIA 
quick PCR Purification Kit (Qiagen)) and 
sequencing reaction was carried out using 
BigDye® Terminator v3.1 Cycle Sequencing 
Kit. Thermal profile (Fast PCR Machine) for T. 
evansi. Alignment of the sequences was carried 
out by the DNA BaserV3software. The 
nucleotide sequences were compared with 
other sequences available in GenBank using 
the Basic Local Alignment Search Tool 
(BLAST)(http://www.ncbi.nlm.nih.gov/BLAS
T) [20]. 

 

Table 1: Seroprevalence of trypanosomiasis in different localities at Sharkia Governorate during the period 

April 2013 to March 2015, by ELISA  

Localities 
No. of examined 

camels 

Positive 

samples 
Percentage 

Belbais villages 62 27 43.5% 

Veterinary Clinic, Faculty of Veterinary Medicine, 

Zagazig University 

19 8 42,1% 

Menia El-Kamh 17 8 47% 

Abou-Hamad 94 42 44,6% 

Mashtol Veterinary Clinic 63 38 60.3% 

El-Qurain 36 25 57.1% 

Inshas Veterinary Clinic 39 26 69,4 % 

Total 330 174 52.7% 

 
Results 

Out of 330 camels clinically suspected for 
trypanosomiasis, 174 (52.7%) were positive by 
ELISA test for circulating antibodies to T. 
evansi, (Table, 1). Seroprevalence of T. evansi 
infection in camels revealed that 142 (54.8 %) 
male and 30 (42.2%) female camels were 
positive by ELISA test respectively, (Table, 
2). Regarding animal age, the test revealed that 
56.4%, 51.2%and 31% of young, adult and 
calf camels were positive by ELISA test, 
respectively (Table, 2). Concerning seasonal 
variation, the results showed that at summer, 
autumn, winter and spring 61.8%, 27.2%, 
31.3% and 58.7% of the examined camels 
were positive by ELISA test (Table, 2). 

Results of examination by PCR using TBR 
primers revealed that 18 (60%) samples were 
positive for infection Figure (1). All samples 
which were positive to T. evansi infection by 
ELISA (15 samples) were positive by PCR 
while the remaining positives by PCR (3 
samples) were negative by ELISA assay. 
Amplification of the RoTat 1.2 VSG encoding 
gene in all TBR positive samples was carried 
out. The results revealed the amplification of 
the expected 488 bp fragment from all T. 
evansi confirmed samples. Two samples were 
chosen for sequencing, the first one was 
belonged to newly imported camel in a camel 
farm at Belbais (sample No. 16) and the 
second sample was belonged to a camel from 
one of Belbais villages at Sharkia Governorate 
(sample No. 21).  
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Table 2: Seroprevalence of Trypanosoma evansi infection in camels in relation to animal sex, age and seasonal 

variations 

Criteria  No. of examined camels Positive 

samples 

Percentage 

Gender 
Male 259 142 54.8% 

Female 71 30 42.2% 

Age 

>5 years (adult) 197 101 51.2% 

2.5 years (young) 117 66 56.4% 

< 2 years (calf) 16 5 31% 

Seasons 

Summar 152 44 61.8% 

Autumn 22 6 27.2% 

Winter 64 20 31.3% 

Spring 92 54 58.8 % 

 

Nucleotide sequence alignment of RoTat1.2 
VSG encoding gene from the first isolate 
which belonged to newly imported camel 
(sample No. 16) showed 100% similarity 
between different T. evansi isolates from 
Kenya (AF317914), India (EF495337 and 
KU589274.1), and from Egypt (JX888091 and 
Egy 3 isolate [4]). Whereas, the same isolate 
(sample No. 16) showed 99% similarity with 
T. vivax isolate from India (JX134605). On the 
other hand, the Egyptian isolates Egy 2 isolate 
[4] showed difference in 3 bp substitutions 
(Figure 2). 

Nucleotide sequence alignment of 
RoTaT1.2 VSG encoding gene from the 
second isolate which was belonged to a camel 
from one of Belbais villages at Sharkia 
Governorate (sample No. 21) showed 100% 
similarity to T. evansi isolates from India 
(JX134605), and 99% similarity with T. vivax 
isolates from Egypt (JX888091), India 
(EF495337) and Kenya (AF317914). On the 
other hand, the Egyptian isolates Egy 2 and 
Egy 3 [4] showed difference in 2-4 bp 
substitutions revealing lower similarity. 

 

 

 
Figure 1: Agarose gel electrophoresis of amplified T. evansi DNA (164 bp PCR products). M: 50 bp DNA 

ladder as a standard marker, Lane (2, 3, 4, 5, 6, 7, 8, 9, 10, 11 and 12): Positive PCR products from field 

blood samples. Lane (1, 13, and 14): Negative PCR products from field blood samples. 
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                                          ꜜ       
Sample 21   ACAAAAGCAGGGTAATTCTGCCCGCAGTTGCCTATGGCGGCGAAGTCGCAGGGGCGATTTTATCGGCGCTAAAATTTCTAAAGCACGCGGTTGGCAACAG 100                                       

KU589274.1  ------------------------------------------------------------C ---------------------------------------                

JX888091.1  ------------------------------------------------------------C---------------------------------------             

EF495337.1  ------------------------------------------------------------C ---------------------------------------               

AF317914.1  ------------------------------------------------------------C---------------------------------------              

JX134605.1  ------------------------------------------------------------T- --------------------------------------                

EGY 2       ------------------------------------------------------------C---------------------------------------                                                                                         

EGY 3       ------------------------------------------------------------C--------------------------------------- 

Sample 16   ----------------------------------------------- -------------C---------------------------------------   

                                                                             ꜜ  ꜜ    ꜜ 
Sample 21   CAAGTTTTGTGTGGGCAAAGCCGACGGCACAAATGCCGACGGTAACAACGAAATCGAACTATGACACCTCGGCCCCAGGAGACAGCTACCTAGAGGGCGA 200             

KU589274.1  -----------------------------------------------------------------A----G-------G---------------------             

JX888091.1  -----------------------------------------------------------------A----G-------G---------------------               

EF495337.1  -----------------------------------------------------------------A----G-------G--------------------- 

AF317914.1  -----------------------------------------------------------------A----G-------G---------------------                

JX134605.1  -----------------------------------------------------------------A----G-------G---------------------                                                  

EGY 2       -----------------------------------------------------------------G----A-------G---------------------  

EGY 3       -----------------------------------------------------------------A----G-------A---------------------             

Sample 16   -----------------------------------------------------------------A----G-------G---------------------  

                                                                                                   ꜜ  

Sample 21   CATAAGCGCCGATGGCTTCACAAAATGGACATGTAGGAAGCAACACCTGCGGGGTGTTTAAAGCAATAACCGGCAACGACGGCGAGGCCGGACATCAAGG 300                                      

KU589274.1  ---------------------------------------------------------------------------------------C------------              

JX888091.1  ---------------------------------------------------------------------------------------c------------              

EF495337.1  ---------------------------------------------------------------------------------------C------------              

AF317914.1  ---------------------------------------------------------------------------------------C------------               

JX134605.1  ---------------------------------------------------------------------------------------C------------               

EGY 2       ---------------------------------------------------------------------------------------A------------             

EGY 3       ---------------------------------------------------------------------------------------C------------             

Sample 16   ---------------------------------------------------------------------------------------C------------ 

   

Sample 21   TGCACCTCGCACACGGCCTAATCGAAGGCAAAGTTGACGACCAGCCAGAACGAGCAGAGAAAAGc.                                    365                                      

KU589274.1  -----------------------------------------------------------------             

JX888091.1  -----------------------------------------------------------------             

EF495337.1  -----------------------------------------------------------------           

AF317914.1  -----------------------------------------------------------------           

JX134605.1  -----------------------------------------------------------------              

EGY 2       -----------------------------------------------------------------           

EGY 3       -----------------------------------------------------------------        

Sample 16   -----------------------------------------------------------------    

 

Figure 2: Nucleotide sequence alignment of RoTaT1.2 VSG encoding gene variants from Egyptian (Sharkia) T. evansi (This study, sample 

16 and sample 21) with other VSG T. evansi isolates from Egypt Egy 2 and Egy 3 [4] and JX888091; from India (EF495337, JX134605 and 

KU589274.1) and from Kenya (AF317914). Identical bases are shown as dashes and pointed to variations site with an arrow. 
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Discussion 

Indirect enzyme linked immunosorbant 
assay (ELISA) revealed that 52.7% of the 
examined samples were positive. This finding 
coincides with 55.9% [21], 64.3% [22] and 
44.2% [23] reported in other studies in Egypt 
and Pakistan. The authors concluded that 
ELISA is sensitive and specific for the 
detection of trypanosomes’ antibodies. 
However, another study reported lower 
prevalence rate of antibodies (26%) among 
camels among camels in Cairo during 2011 
[24]. Moreover, Fikru et al. [25] concluded 
that ELISA although specific for 
trypanosomes, the test cannot discriminate 
between active infections and those which 
persist after infections because antibodies 
could be detected for at least 100 days after 
trypanosomal treatment. 

Seroprevalence of T. evansi antibodies in 
male camels was higher than in female camels. 
This could be attributed to that male camels 
might be in stress because of weakness due to 
physical work, travelling in terms of searching 
for food and water and consequently more 
exposure to vectors. Bogale et al. [26] reported 
higher prevalence in male than female camels 
in agreement with this study, while, Ngaira et 
al. [27] reported no differences in T. evansi 
seroprevalence in both sexes. On other hand, 
Tahseen et al. [23] recorded higher prevalence 
in females than males, which was correlated to 
pregnancy and lactation.  

Regarding the age of camels, antibodies 
against T. evansi were detected in 56.4%, 
51.2% and 31% of young, adult and calf 
camels, respectively.  Higher prevalence rates 
in adult and young population than calf is in 
agreement with the results of Singh et al. [28] 
who reported that the highest seroprevalence 
was in young camels up to 5 years of age 
(21.7%). Maternal immunity waning and being 
the new lot in the herd could explain the 
increased susceptibility of young animals to 
infection. In contrary, Diall et al. [29] recorded 
higher seroprevalence in adult camels, these 
variations may be due to various factors such 
as overestimation of disease owing to 
persistence of antibodies following treatment, 
chronic nature of infection, stress, poor 
management, draught and preference by 

vectors because of large surface owing to 
severity of disease.  

Data concerning the seasonal variation of 
trypanosomiasis determined by ELISA showed 
that 61.8%, 27.2%, 31.2% and 58.8% of the 
examined camels were positive during 
summer, autumn, winter and spring seasons, 
respectively. These findings are in agreement 
with other reported studies [8,30-31]. The 
highest seasonal seroprevalence of T. evansi in 
summer and spring could be due to the 
increased activity of the vector during these 
seasons. In addition, studies of tabanus in the 
different tropical regions have demonstrated a 
clear relationship between the seasonal 
outbreaks of T. evansi infections and the 
increase in the numbers of tabanus during the 
downpours [32].   

PCR by using TBR primers revealed that 
18 samples were positive out of 30 samples. 
All samples, those were positive to T. evansi 
infection by ELISA test (15 samples) were 
positive by PCR, while, the remaining positive 
by PCR (3 samples) were negative by ELISA 
test. The PCR results demonstrated an 
identification rate higher than with the ELISA. 
These findings are in accordance with those 
reported by Clausen et al. [33] and Konnai et 
al. [34], who concluded that PCR has been 
developed and used for surveys with high 
sensitivity and specificity for detection of 
trypanosomes.  

The TBR primers were selected in the 
present study due to the reported higher 
sensitivity and specificity compared to other 
primer sets for the detection of T. evansi and 
were able to detect low parasitemia in blood 
[14]. The high detection was attributed to the 
high repetition of the sequences in the genome. 
Consequently, for early diagnosis and rapid 
treatment of acute and chronic infections, 
routine use of TBR primers can be suggested 
[14,35]. 

The existence of RoTat 1.2 VSG encoding 
gene in T. evansi is considered a useful tool to 
differentiate this species from other 
Trypanozoon members [19]. In addition, the 
highly conserved property of this sequence 
was documented [36]. The obtained results 
showed that T. evansi isolates contained RoTat 
1.2 VSG encoding gene, this is in agreement 
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with other reported studies in Egypt [4,37]. 
Sequencing analysis of the amplicon from two 
representative isolates are shown in Figure 2. 
Only one base pair substitution was observed 
in sample No. 21 compared to other sequences 
in Kenya and India. Similar observation was 
reported in Egypt by Amer et al. [4] indicating 
heterogeneity. The authors attributed the 
heterogeneity to the long persistence of the 
parasite in camels and the existence of 
geographic and host effect [4].  

Similar results were also reported by 
Elhaig et al. [37] where 100% similarity of T. 
evansi RoTat 1.2 VSG sequence compared 
with other sequences from Egypt [4], Kenya 
(AF317914) and India (EF495337) was 
observed. While, 99% identity with an isolate 
from India (JX134605) was reported [37].   

 Conclusion 

This study affirms that ELISA is the test of 
decision to deploy during surveys and in 
routine diagnostic practice of trypanosomiasis 
in camels. The PCR technique is sensitive and 
specific for the detection of the chronic 
infection and low parasitaemia in infected 
camels by trypanosomiasis. The Nucleotide 
sequence RoTaT1.2 VSG gene Egyptian 
(Sharkia) T. evansi showed heterogeneity 
among the Egyptian isolates. 

Conflict of interest 

All the authors have no conflict of interest 
to declare. 

 References 

[1] Abdel-Rady, A. (2008): Epidemiological 
studies (parasitological, serological and 
molecular techniques) of Trypanosoma 
evansi infection in camels (Camelus 
dromedarius) in Egypt. Vet World, 1 
(11): 325-328. 

[2] FAO, F. (2011): Yearbook, Fishery and 
Aquaculture Statistics 2007. Food and 
Agriculture Organization of the United 
Nations, Rome, Italy. 

[3] OIE Terrestrial Manual (2012): Chapter 
2.1.17. Trypanosoma evansi infection 
(surra). 

[4] Amer, S.; Ryu, O.; Tada, C.; Fukuda, Y.; 
Inoue, N. and Nakai, Y. (2011): 
Molecular identification and phylogenetic 
analysis of Trypanosoma evansi from 

dromedary camels (Camelus 
dromedarius) in Egypt, a pilot study. Acta 
Trop, 117(1):39-46. 

[5] Losos, G.J. (1980): Diseases caused by 
Trypanosoma evansi: A review. Vet Res 
Comm, 4(1):165-181. 

[6] Schwartz, A.; Dioli, M.; Stimmelmayr, R. 
and Walsh, M.G.H. (1992): The one 
humped camel (Camelus dromedarius) In 
Eastern Africa.  A pictorial guide to 
disease, health care and management. 
Verlag Josef Margeraf Scientitic Books, 
Germany, 155-223.  

[7] Chaundhary, Z.I. and Iqpal, M.J. (2000): 
Incidence, Biochemical and 
Hematological alteration induced by 
natural Trypanosomiasis in racing camels. 
Acta Trop, 77(2): 209-213. 

[8] Mahmoud, M.M. and Gray, A.R. (1980): 
Trypanosomosis due to Trypanosoma 
evansi (Steel 1885) a review of recent 
research. Trop Anim Health Prod, 12(1): 
35-47. 

[9] Davison, H.C; Thrusfield, M.V; 
Muharsini, S; Hussein, A; Partoutomo, S; 
Rae, P.F.; Masake, R. and Luckins, A.G. 
(1999): Evaluation of antigen and 
antibody detection tests for Trypanosoma 
evansi infection of buffaloes in Indonesia. 
Epidemiol Infect, 123(1): 149-155. 

[10] Reid, S.A. and Copeman, D.B. (2003): 
The development and validation of an 
antibody-ELISA to detect Trypanosoma 
evansi infection in cattle in Australia and 
Papua New Guinea. Prev Vet Med, 61(3): 
195-208. 

[11] Luckins, A.G; Boid, R; Rae, P.; 
Mahmoud, M.M.; EL Malik, K.H. and 
Gray, A.R. (1979): Serodiagnosis of 
infection with Trypanosoma evansi in 
camels in the Sudan. Trop Anim Health 
Prod, 11(1): 1-12. 

[12] Ijacbone, I.F.; Staal, C .and Reinhard, R. 
(1989): Fractionation of trypanosome 
antigens for species-specific sero-
diagnosis. Vet Parasitol, 32(4): 293-299. 

[13] Ventura, R.M.; Takeda, G.F.; Silva, 
R.A.M.S.; Nunes, V.L.B.; Buck, G.A. and 
Teixeira, M.M.G. (2002): Genetic 
relatedness among trypanosoma stocks by 
random amplification of polymorphic 
DNA and evaluation of synapomorphic 



                              

194 

DNA fragment for species specific 
diagnosis. Int J Parasitol, 32(1):53-63.  

[14] Pruvot, M.; Kamyingkird, K.; 
Desquesnes, M.; Sarataphan, N. and 
Jittapalapong, S. (2010): A comparison of 
six primer sets for detection of 
Trypanosoma evansi by polymerase chain 
reaction in rodents and Thai livestock. 
Vet Parasitol, 171(3): 185-193. 

[15] Clausen, P.H.; Chuluun, S.; 
Sodnomdarjaa, R.; Greiner, M.; Noeckler, 
K.; Staak C.; Zessin, K.H. and Schein, E. 
(2003): A field study to estimate the 
prevalence of Trypanosoma equiperdum 
in Mongolian horses. Vet Parasitol., 115 
(1): 9-18. 

[16] OIE, 2012. Trypanosomosis. Manual of 
Diagnostic Tests and Vaccines for 
Terrestrial Animals. 7th ed., OIE, Paris. 
pp. 809-818. 

[17] Masiga, D.K.; Smyth, A.J.; Hayes, P.; 
Bromidge, T.J. and Gibson W.C. (1992): 
Sensitive detection of Trypanosoma in 
Tse-Tse flies by DNA amplification. Int J 
Parasitol, 22: 909-918. 

[18] Urakawa, T.; Verloo, D.; Moens, L.; 
Büscher, P. and Majiwa, P.A. (2001): 
Trypanosoma evansi: cloning and 
expression in Spodoptera frugiperdainsect 
cells of the diagnostic antigen RoTat 1.2. 
Exp Parasitol, 99(4):181-189. 

[19] Sambrook, J; Fritsch, E.F. and Maniatis, 
T. (1989): Molecular Cloning: A 
Laboratory Manual, 2nd ed. Cold Spring 
Harbour Press, Cold Spring Harbour, 
New York. 

[20] Altschul, S.F.; Gish, W.; Miller, W.; 
Myers, E. and Lipman, D.J. (1990): Basic 
local alignment search tool. J Mol Biol, 
215(3): 403-410. 

[21] Awad A.E. (1996): Studies on parasitic 
infection in camel M.V.SC. Thesis, 
Infectious diseases Department, Faculty 
of Veterinary Medicine, Cairo University, 
Egypt. 

[22] Abd El-Baky, A.A. and Salem, S.I. 
(2011): Clinicopathological and 
cytological studies on naturally infected 
camels and experimentally infected rats 
with Trypanosoma evansi. World Appl 
Sci J, 14(1): 42-50. 

[23] Tehseen, S.; Jahan, N.; Qamar, M.F.; 
Desquesnes, M.; Shahzad, M.I.; 

Deborggraeve S. and Büscher P. (2015): 
Parasitological, serological and molecular 
survey of Trypanosoma evansi infection 
in dromedary camels from Cholistan 
Desert Pakistan. Parasit Vectors, 8: 415.   

[24] Haridy, F.M.; El-Metwally, M.T.; Khalil, 
H.H. and Morsy, T.A. (2011): 
Trypanosoma evansi in dromedary 
camels: with a case repot of zoonosis in 
greater Cairo Egypt. J Egypt Soc 
Parasitol, 41 (1): 65-76. 

[25] Fikru, A. R.; Andualemd, Y.; Getachewa, 
T.; Mentene, J.; Haskerf, E.; Mergaa, B.; 
Goddeerisc, B.M. and Büscher, P. (2015):  
Trypanosome infection in dromedary 
camels in Eastern Ethiopia Prevalence, 
relative performance of diagnostic tools 
and host related risk factors. Vet Parasitol, 
211(3): 175-181. 

[26] Bogale, B.; Kelemework, F. and Chanie, 
M. (2012): Trypanosomosis in camel 
(Camelus dromedarius) in Delo-Mena 
District, Bale Zone, Oromia Region, 
Southwest Ethiopia. Acta Parasitol Glob, 
3(1):12-15.       

[27] Ngaira, J.M.; Bett, B. and Karanja, S.M. 
(2002): Animal-level risk factors for 
Trypanosoma evansi infection in camels 
in eastern and central parts of Kenya.  
Onderstepoort J Vet Res, 69(4):263-71. 

[28] Singh, N.; Pathak K.M. and Kumar, R. 
(2004): A comparative evaluation of 
parasitological, serological and DNA 
amplification methods for diagnosis of 
natural Trypanosoma evansi infection in 
camels. Vet Parasitol, 126(4): 365–373. 

[29] Diall, O.; Bocoum, Z.; Diarra, B.; 
Sanogo, Y.; Coulibaly, Z. and Waigalo, 
Y. (1993): Epidemiology of 
trypanosomiasis caused by T. evansi in 
camels in mali: results of parasitological 
and clinical survey. Rev Elev Med Vet 
Pays Trop, 46(3):455-461.  

[30] Godfrey, D.G. and Killick-Kendrick, R. 
(1961): Bovine trypanosomiasis in 
Nigeria, (1) The inoculation of blood into 
rats a method of survey in the Donga 
Valley, Benve Province. Ann Trop Med 
Parasitol, 55(3): 283-287.  

[31] Dirie, M.F.; Wallbanks, K.R.; Aden, 
A.A.; Bornstien, S. and Ibrahim, M.D. 
(1989): Camel trypanosomiasis and its 



                              

195 

vector in Somalia. Vet Parasitol, 32 
(4):285-291. 

[32] Njiru, Z.K.; Bett, O.; Ole-Mapeny, I.M; 
Githior, J.B. and Ndungu, J.M. (2002): 
Trypanosomosis and helminthosis in 
camel, comparison of ranch and 
traditional camel management system in 
Kenya. J Camel Practice Research, 55: 
67-71. 

[33] Clausen, P.H.; Wiemann, A.; Patzel, R.; 
Kakaire, D.; Poetzsch, C.; Peregrine, A. 
and Mehlitz, D. (1998): Use of a PCR 
assay for the specific and sensitive 
detection of Trypanosoma spp. in 
naturally infected dairy cattle in periurban 
Kampala, Uganda. Ann. N. Y. Acad. Sci. 
849, 21-31. 

[34] Konnai, S.; Mekata, H.; Mingala, C.N.; 
Abes, N.S.; Gutierrez, C.A.; Herrera, J.R.; 
Dargantes, A.P.; Witola, W.H.; Cruz, 
L.C.; Inoue, N.; Onuma, M. and Ohashi, 
K. (2009): Development and application 
of a quantitative real-time PCR for the 

diagnosis of Surra in water buffaloes. 
Infect Genet Evol, 9(4): 449-452.  

[35] Fernández, D.; González-Baradat, B.; 
Eleizalde, M.; González-Marcano, E.; 
Perrone, T. and Mendoza, M. (2009): 
Trypanosoma evansi: A comparison of 
PCR and parasitological diagnostic tests 
in experimentally infected mice. Exp 
Parasitol, 121(1): 1-7. 

[36] Claes, F.; Radwanska, M.; Urakawa, T.; 
Majiwa, P.A.; Goddeeris, B.M. and 
Buscher, P. (2004): Variable surface 
glycoprotein RoTat 1.2 PCR as a specific 
diagnostic tool for the detection of 
Trypanosoma evansi infections. 
Kinetoplastid Biol Dis, 3: 3. 

[37] Elhaig, M.M; Youssef, A.I. and El-
Gayar, A.K. (2013): Molecular and 
parasitological detection of Trypanosoma 
evansi in Camels in Ismailia, Egypt. Vet 
Parasitol, 198(1-2): 214-218. 
  

 

 لملخص العربيا

 دراسة وبائية سيرولوجية  لمرض التريبانوسوما ايفانساى في الجمال رات السنام الواحذ وتحليل التسلسل الجيني

 محافظة الشرقية يالتريبانوسوما ف لطفيل

فاسٚق ػط١ٗ اٌبٍى١ّٝ
1
، ػفاف دمحم ِٕاصع 

1
، ػبذ هللا ِصطفٝ ع١ٍُ 

1
أحّذ أٔٛس ٚ٘بٗ،  

2
اٌّمصٛد ، ٠غشٜ ػبذ اٌفخاح ػبذ 

3
 

1
 جاِؼت اٌضلاص٠ك –و١ٍت اٌطب اٌب١طشٜ  –لغُ غب اٌح١ٛاْ  

  
2
 ج١ضة  –اٌذلٝ  –ِؼٙذ بحٛد صحت اٌح١ٛاْ  

 
3 

 جاِؼت اٌضلاص٠ك –و١ٍت اٌطب اٌب١طشٜ  –اٌّغخشفٝ اٌب١طشٜ 

فصٛي اٌغٕٗ )ِٓ اٌجّاي راث اٌغٕاَ اٌٛاحذ( ِٓ ِخخٍف األػّاس ِٚٓ اٌجٕغ١ٓ ٚفٝ  جًّ 333أجش٠ج ٘زٖ اٌذساعت ػٍٝ 

. ٘زٖ اٌجّاي ٌٛحع 2315حخٝ ِاسط  2313اٌّخخٍفٗ  ِٓ ِٕاغك ِخخٍفٗ داخً ِحافظت اٌششل١ٗ ٚ رٌه خالي اٌفخشٖ ِٓ أبش٠ً 

ٚواْ اٌٙذف ِٓ ٘زٖ اٌذساعٗ  .ف١ٙا اٌعؼف اٌؼاَ ٚاٌٛسَ فٝ األسجً ٚ أعفً اٌبطٓ ِّا أػطٝ اٌشه فٝ أصابخٙا باٌخش٠بأٛعِٛا

 ٚأٚظحج ٔخائج اٌذساعٗ اٌٛبائ١ٗ .باخخباس األ١ٌضا ٌّشض اٌخش٠بأٛعِٛا فٝ اٌجّايع١شٌٚٛج١ٗ  ٗ٘ٛ اٌم١اَ بذساعٗ ٚبائ١

أْ ٔغبت أ٠عا ٚأٚظحج إٌخائج  . ٪52.7صابت اػ١ٕت وأج ا٠جاب١ٗ ٌألصابت  ٚواْ رٌه بٕغبت  174أْ ٕ٘ان اٌغ١شٌٚٛج١ٗ 

ٔخائج اٌذساعٗ اٌٛبائ١ٗ اٌغ١شٌٚٛج١ٗ ٌّشض أظٙشث ٚ .٪42.2 اإلٔادب١ّٕا وأج فٝ  ٪54.5األصابٗ فٝ اٌجّاي اٌزوٛس وأج 

ٚحُ  أوزش فٟ اٌجّاي األوبش ِٓ ػاِاْ ٚفٟ فصٍٟ اٌص١ف ٚاٌشب١غ.  اْ ِؼذالث األصابٗ وأج اٌخش٠بأٛعِٛا حبؼا ٌؼّش اٌجًّ

عٍب١ت(  15ػ١ٕت إ٠جاب١ت ٚ 15ػ١ٕت ِخخبشة عابماَ باخخباس اال١ٌضا )حشًّ  33إعخخذاَ إخخباس حفاػً اٌبٍّشة اٌّخغٍغً ػٍٝ ػذد 

حفاػً اٌبٍّشة خخباس إحُ أخخ١اس ػ١ٕخ١ٓ ا٠جاب١خ١ٓ ب .ػ١ٕت إ٠جاب١ت ٌإلصابت بّشض اٌخش٠بأٛعِٛا 15ٚأٚظحج إٌخائج ٚجٛد ػذد 

فٝ  جشاء حح١ًٍ اٌخغٍغً اٌج١ٕٝ ٌطف١ً اٌخش٠بأٛعِٛا فٝ ٘اح١ٓ اٌؼ١ٕخ١ٓ )ػ١ٕٗ ِٓ جًّ حذ٠ذ األعخ١شادالٚرٌه اٌّخغٍغً 

( ٚأٚظحج إٌخائج حّارال بذسجٗ أ٠عا  جًّ ِٓ أحذٜ لشٜ ِشوض بٍب١ظاألخشٞ ِٓ ٚجّاي ببٍب١ظ اع اٌػٗ ِٓ ِضسِضس

ػا١ٌٗ  ب١ٓ اٌخغٍغً اٌج١ٕٝ ٌٙاح١ٓ اٌؼ١ٕخ١ٓ ِغ اٌخغٍغً اٌج١ٕٝ ٌٍخش٠بأٛعِٛا ا٠فأغاٜ فٝ إٌّاغك اٌجغشاف١ٗ اٌّخخٍفٗ ِزً و١ٕ١ا 

ِٚٓ اٌذساعت  اٌّصش٠ت.ٌٍخغٍغً اٌج١ٕٝ  ٌطف١ً اٌخش٠بأٛعِٛا  األٔٛاعِغ بؼط ا ٌىٕٙا أظٙشث أخخالفاث ٚاظحٗٚإٌٙذ ٚ

 ٌخشخ١ص اٌخش٠بأٛعِٛا فٟ اٌجّاي. ححذ٠ذا ِٓ اال١ٌضا٠غخخٍص أْ حفاػً اٌبٍّشة اٌّخغٍغً ٠ؼخبش أوزش حغاع١ت ٚ
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