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Abstract Surra is a chronic disease caused by Trypanosoma 

evansi which is transmitted mechanically by Tabanus and 

Stomoxys spp. In the present study, 300 blood samples were 

collected from six different animal species of cattle, buffaloes, 

sheep, goats, equines, and dogs from small farmer’s holders, 

medium-sized farms, and from animals slaughtered at 

abattoirs in Alexandria and Beheira governorates. Blood 

samples were examined by Giemsa-stained blood smear and 

Polymerase Chain Reaction (PCR) to detect T. evansi. The 

study revealed that overall prevalence according to 

microscopy examination and PCR were 0.0% (0.0/300) and 

57.78% (104/180), respectively. The infection rates in 

different animal species were as follows; cattle, 46.67% 

(14/30); buffaloes, 70% (21/30); sheep, 40% (12/30); goats, 

30% (9/30); equines, 66.67% (20/30); dogs, 93.33% (28/30). 

The results showed that the highest infection rate in cattle, 

buffaloes, and sheep was recorded in Beheira, while in goats 

and equines, the highest infection rate was recorded in 

Alexandria. In dogs, the infection rate was the same in 

Alexandria and Beheira. Totally  the highest infection rate 

(64.4%) was recorded in Beheira.  

Key words: stained blood smears-Trypanosoma evansi-surra 

-Pcr-Tabanus 

 

Introduction Trypanosoma evansi (T. 

evansi) is a widely distributed haemo 

protozoan parasite transmitted by Tabanus 

and Stomoxys species (Reid, 2002). 

According to Li et al )2009), T. evansi 

infects a broad range of animal species like 

cattle, buffaloes, donkeys, horses, and 

dogs, causing a disease referred to as 

‘Surra’.          The disease causes 

significant economic losses due to reduced 

milk yields, decreased animal market 

value, and annual mortality rates affecting 

thousands of animals (Mekata et al., 

2009).  

         Surra disease causes variable clinical 

signs which range from asymptomatic to 

severe chronic disease (Joshi et al., 2005). 

In horses and dogs, the clinical picture of 

the disease of T. evansi causes fluctuating 

fever, petechial haemorrhage on the eyelid 

and vaginal mucosa, abortion, nervous 

signs, testicular edema, anemia, paresis, 

Investigation of Trypanosoma evansi infection in 

different animals in Northern Egypt 
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weakness, and lack of appetite 

(Desquesnes et al., 2013).  

         On the other hand, the disease in 

sheep, goats, and donkeys is subclinical or 

mild (Mahmoud and Gray, 1980). There 

are no clinical symptoms in cattle and 

buffaloes, considering the two animal 

species as reservoir hosts (Verma and 

Gaut, 1978). 

         Techniques applied for the detection 

of T. evansi have some limitations 

(Davasion et al., 1999). These include 

high skills required for microscopic 

examination (Wet blood film, Field-

stained blood film, Haematocrit 

centrifugation, and Mouse sub 

inoculation), and false positive, and false 

negative results of immunological methods 

(Viseshakul and Panyim, 1990). 

      A high incidence of T. evansi was 

recorded in Egypt, Zayed et al (2010) 

detected a high prevalence of T. evansi in 

Buffaloes and donkeys in Giza. Elhaig et 

al (2016) from Lower Egypt and Hassan 

et al (2017) from Southern Egypt detected 

a high Prevalence of T. evansi in cattle, 

while in sheep and goats detected by 

Ashour et al (2013) in Cairo. 

      The objective of the current study was 

to determine the prevalence of T. evansi in 

different animals (cattle, buffaloes, sheep, 

goats, horses, and dogs) in the Beheira and 

Alexandria governorates in Egypt using 

molecular and light microscopy methods. 

Ethical statement. The study was 

conducted following Alexandria 

University’s Declaration and was approved 

by the Faculty of Veterinary Medicine’s 

Ethics Committee (protocol no: 118) and 

no experiments were conducted on the 

animals in this study.  

2. Materials and methods 

Study area 

         A total number of three hundred 

blood samples were collected from six 

different animal species of cattle, 

buffaloes, sheep, goats, equines, and dogs 

of different ages and sexes from Beheira 

and Alexandria governorates. Fifty blood 

samples were collected from each species. 

Collection of samples  

         Blood samples were collected at 

random from animals kept in small 

farmer’s holders and medium-sized farms 

and from animals slaughtered at abattoirs 

(agriculture slaughterhouse in Alexandria 

and Damanhour slaughterhouse) in the 

period from July 2021 to December 2022. 

Fifty blood samples (25 from each 

governorate) were collected from each 

animal species. Two ml of blood were 

collected from each animal, into a tube 

containing ethylene diamine tetra-acetic 



Metkal, etal                                                                         EVMPSJ 2024,20:58-72 

60 

 

acid (EDTA) as anticoagulant (50µl/ml 

blood) for parasitological examination and 

DNA extraction. Samples were then kept 

in a cool box and transported to the 

Laboratory of Parasitology, Faculty of 

Veterinary Medicine, Alexandria 

University.  

Blood smears and Giemsa staining 

         According to Sloss et al (1994), a 

drop of blood was placed on one end of a 

glass slide and drawn by another slide to 

make a thin blood film. The blood smear 

was air dried, fixed with methanol for 5 

minutes, and stained with Hexa-Biotech 

Giemsa stain (Science For Life) for 30 

minutes. Excess stain was removed by 

gentle washing with tap water and smears 

were then dried by a filter paper. Stained 

smears were examined under x40 and x100 

power magnifications of the light 

binocular microscope. 

DNA extraction 

         Whole blood samples were used for 

extraction of total genomic DNA using 

whole blood/body fluids GeneJet DNA 

Purification Mini Kit (Thermo Scientific, 

Lithuania) according to the manufacturer′s 

instructions. A final DNA product of 50 µl 

was eluted. Agarose gel electrophoresis 

was conducted to confirm the presence of 

DNA products. Extracted genomic DNA 

was stored at -20°c till used. 

Polymerase chain reaction (PCR) 

protocol 

         PCR was conducted for amplification 

of 164 bp by using a highly repeated 

sequence of mini chromosome satellite 

DNA, subgenus trypanozoon specific 

primers TBR 1/2, with sequences shown in 

Table (1) (Masiga et al., 1992). The 

primers were used at a concentration of 10 

pmol/µl. One hundred and eighty samples 

(15 samples for each species from each 

governorate) were tested using the PCR 

amplification method. The PCR protocol 

was performed according to the method 

described by Herrera et al (2005) with 

some modifications Henidy et al (2019). 

Briefly, the PCR amplification was 

performed in a total reaction volume of 

25µl containing: 12.5µl Dream Taq Green 

master mix (Thermo Scientific), 1.5µl 

DNA template, 1µl of each primer and was 

completed to 25 µl with nuclease-free 

water. The samples were thermocycled in 

a 3Primethermal cycler (TECHNE, UK) 

with an initial denaturation at 95°C for 3 

min. and then 35 cycles of denaturation at 

95°C for 30 seconds, annealing at 50°C for 

30 seconds, and an extension at 72°C for 

30 seconds with a final extension at 72°C 

for 7 min. PCR products were then 

analyzed by agarose gel electrophoresis.  
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Gel electrophoresis 

         After amplification, 10 µl of PCR 

products were loaded into 1% agarose gel 

stained with ethidium bromide (0.5µg/ml). 

Gels were then electrophorized for 60 

minutes in the electrophoresis unit at 

100V, with 100 bp DNA ladder at a 

working concentration of (105 ng/µg) 

(Jena Bioscience) as a size marker and 

then visualized by the gel documentation 

system UVP PhotoDoc-itTM imaging 

system, analytikjena, USA. Images of the 

amplified DNA products were acquired 

and analyzed. 

Statistical analysis 

Data were statistically analyzed by using 

the statistical Package for Social Sciences 

(SPSS) version 25. The data were analyzed 

using the Chi-Square test (Person Chi-

Square and Fisher's Exact test). A 

probability (p) value ≤ 0.05 was 

considered statically significant. 

3. Results 

Microscopic examination-based 

prevalence 

         From Alexandria governorate, the 

microscopic examination of 150 blood 

smears from six different animal species 

(cattle, buffalo, sheep, goats, horses, and 

dogs) revealed that all samples were 

negative for T. evansi infection. 

         Similarly, the absence of T. evansi 

infection was evident in Beheira samples 

after the microscopic examination of 150 

samples from six different animal species. 

Molecular prevalence of T. evansi in the 

studied animals 

         For the detection of the trypanozoan 

subgenus-specific gene, 180 samples were 

examined using PCR-based TBR 1/2 

assay. From all samples examined by 

PCR, 104 (57.8%) out of 180 molecularly 

positive samples were detected.  

Molecular prevalence of T. evansi in the 

examined animals, Alexandria and 

Beheira.  

         TBR 1/2-based PCR assay was 

performed on 180 samples equally 

distributed between six different animal 

species from Alexandria and Beheira 

governorates (cattle, buffaloes, sheep, 

goats, horses, and dogs), with 15 samples 

from each animal species in each 

governorate individually examined. PCR 

products revealed that prevalence rates in 

Alexandria were 26.67%, 60%, 13.3%, 

40%, 73.3%, and 93.3%, among cattle, 

buffalo, sheep, goats, horses, and dogs, 

respectively. While in Beheira, the 

infection rates were 66.67%, 80%, 66.67, 

20%, 60%, and 93.3 among cattle, 

buffaloes, sheep, goats, horses, and dogs, 

respectively (Table 2, 3).  

 Agarose gel electrophoresis detected the 

amplification of PCR products with 
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tandem bands at a size range of 164 bp and 

347 bp, consistent with the tandem repeat 

nature of the target gene (Figure 1, 2). 

 

4. Discussion 

In this study, the microscopic examination 

and polymerase chain reaction (PCR) was 

used to detect the prevalence of T. evansi 

in different animals (cattle, buffaloes, 

sheep, goats, equines, and dogs) in two 

regions of northern Egypt, Alexandria, and 

Beheira. The overall infection according to 

microscopy examination and PCR were 

0% (0/300) and 57.78% (104/180), 

respectively. The infection rates in 

different animal species were as follows; 

cattle, 46.67% (14/30); buffaloes, 70% 

(21/30); sheep, 40% (12/30); goats, 30% 

(9/30); equines, 66.67% (20/30); dogs, 

93.33% (28/30). 

          In the current study, the prevalence 

of T. evansi using blood film examination 

was (0%) in all different animals. These 

results agree with those obtained by Hilali 

et al (2004) from Egypt in water buffaloes, 

Ravindran et al (2008) from India in 

donkeys and dogs, Zayed et al (2010) 

from Egypt in donkeys, and Benfodil et al 

(2019) from Algeria in equines. On the 

other hand, the prevalence in the current 

study is lower than those of Muieed et al 

(2010) who reported a prevalence of 5% in 

horses from Pakistan, and Ashour et al 

(2013) who recorded a percentage of 

28.6% and 14.3% in sheep and goats from 

Egypt, respectively. Bal et al (2014) from 

India and Setiawan et al (2021) from 

Indonesia recorded prevalence rates of 

6.9% and 1% in cattle. Asif et al (2020) 

and Hussain et al (2018) from Pakistan 

obtained an infection rate of 3.75% and 

4.6% in dogs and water buffaloes, 

respectively. The low prevalence rate of T. 

evansi using blood film may be due to the 

chronic nature of T. evansi infection in 

Egypt. Moreover, the blood film is 

considered an insensitive test unable to 

detect T. evansi in chronic cases 

(Nantulya, 1990). 

         In this study, the prevalence of T. 

evansi in water buffaloes is 60% and 80% 

in Alexandria and Beheira governorates, 

respectively. Our results agree with those 

of Zayed et al (2010) from Egypt, Sudan 

et al (2015) from India and Alsaad et al 

(2021) from Iraq who reported prevalences 

of 76.23%, 61.25%, and 87.2%, 

respectively. On the other hand, the 

prevalence in the current study was higher 

than rates reported by Hilali et al (2004) 

from Egypt (24%), and Hussain et al 

(2018) from Pakistan (16.15%). The 

variation in T. evansi infection rates may 

be attributed to different breeds and 

localities (Sharma et al., 2018).  
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           The prevalence of T. evansi in cattle 

from Alexandria is 26.67 % which agrees 

with those infection rates reported by 

Elhaig et al (2016) from Egypt (30.4%), 

Hakeem (2019) (29.9%), and Mossaad et 

al (2020) from Sudan (24%). On the other 

hand, lower prevalence of 16%, and 3% 

were reported by Muieed et al (2010) 

from Pakistan and Setiawan et al (2021), 

frm Indonesia respectively. The prevalence 

of infection of T. evansi in cattle from 

Beheira is 66.67% which is higher than the 

rates of infection recorded by Bal et al 

(2014) from India (46.5%), and Fereig et 

al (2017) from Egypt (42.2%). The 

variation in results may be attributed to the 

variation in breeds and localities 

(Hakeem, 2019).  

            The prevalence of T. evansi in 

donkeys from Beheira is 60% which is 

nearly similar to detection rates obtained 

by Zayed et al (2010) from Egypt (58%); 

Abdel-Gawad et al (2019) from Egypt 

(53.85%); and Benfodil et al (2019) from 

Algeria (62.1%). While the prevalence of 

T. evansi in horses in Alexandria was 

73.3% which is lower than that obtained 

by Silva et al (1995) from Brazil (97.5%). 

On the other hand, the prevalence rate of 

the present study was higher than those of 

Herrera et al (2004) from Brazil (34.9%), 

and Zahoor et al (2022) from Pakistan 

(15.5%). The high prevalence rate of T. 

evansi in donkeys and horses in Egypt may 

be attributed to bad management, physical 

work-related stress and exhaustion, and 

exposure to vectors (Parreira et al., 

2016). 

           The prevalence of T. evansi in 

sheep in Alexandria and Beheira is 13.3% 

and 66.67%, respectively. Our results in 

Beheira agree with those recorded by 

Birhanu et al (2015) from Ethiopia 

(12.70%). While our results in Alexandria 

may be comparable with those reported by 

Mossaad et al (2020) from Sudan (70%). 

Our results are higher than those reported 

by Ereqat et al (2020) from Palestine 

(4%), and Hassan-Kadle et al (2020) 

from Somalia (8.3%). However, these 

results are lower than those reported by 

Ashour et al (2013) from Egypt who 

recorded an infection rate of 100%. The 

variation in results may be attributed to a 

low number of samples (7 samples) 

collected by Ashour et al (2013), different 

localities, and breeds (Musinguzi et al., 

2022). 

          The prevalence of T. evansi in goats 

in Alexandria and Beheira was 40% and 

20%, respectively. Our results may be 

comparable to those obtained by Elata et 

al (2020) from Philippines who reported a 

prevalence of 33.9% and Musinguzi et al 

(2022) from Mongolia who reported a 

prevalence of 35.69%. In the current study, 
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the prevalence rate is higher than those 

reported by Ereqat et al (2020) from 

Palestine (13%), and Hassan-Kadle et al 

(2020) from Somalia (17.5%). On the 

other hand, our results were lower than 

those of Ashour et al (2013) from Egypt 

(100%) and Mossaad et al (2020) from 

Sudan (86%). The variation in results may 

be attributed to a low number of samples 

(7 samples) collected by Ashour et al 

(2013), different breeds, and localities 

(Elata et al., 2020). 

            The prevalence of T. evansi in dogs 

in Alexandria and Beheira was 93.3 % and 

93.3%, respectively. These results agree 

with the prevalence obtained by Silva et al 

(1995) of 100% from Brazil and may be 

comparable with De Oliveira Porfirio et 

al (2018) from Brazil (73%). Our results 

are much higher than those obtained by 

Aquino et al (2010) from Brazil (29.1%) 

and Azhahianambi et al (2018) from 

India (19.9%). The remarkably high 

variation in results may be attributed to the 

variation in the sampling technique, where 

most of our samples were collected from 

stray dogs and dogs having poor 

management and high vector density 

exposure (Alanazi, 2018).  

         In the present study, the PCR 

products showed multiple bands. This 

might be attributed to the tandem repeat 

nature of the TBR 1/2 gene. This is in 

agreement with Henidy et al (2019) who 

reported multiple bands in PCR products 

after the amplification of T. evansi DNA 

using TBR 1/2. Ventura et al (2002) 

found synapomorphic DNA (termed te664) 

which is repetitive and not found in other 

types of trypanosomes and present in 

intermediate and minichromosomes of T. 

evansi. Milocco et al (2012) reported 

polymeric products after using TBR1/2 

primer for the detection of T. evansi. The 

variation in the results between different 

studies may be attributed to different 

strains of the parasite, concentration of 

DNA, different PCR protocols, and 

differences in primer concentration. 

          To the best of our knowledge, this is 

the first confirmation of high levels of 

infection with T. evansi as a causative 

agent of surra in different animals in 

Egypt. Our study emphasizes the need for 

stringent risk assessment studies as 

prerequisites for control measures. Further 

investigations focusing on vectors and 

evaluation of risk factors are needed. 

Declaration of Competing Interest 
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Table (1): The sequences of TBR1/2 primers 

Primer name Primer sequence 

TBR-1 Forward 5´ -GAATATTAAACAATGCGCAG -3´ 

TBR-2 Reverse 5´ –CCATTTATTAGCTTTGTTGC-3´ 

 

Table (2): Prevalence of T. evansi in Alexandria Governorate: Data of PCR assay  

 

Animal species Number 

examined 

Number 

positives 

% χ2 P-value 

Cattle 15 4 26.67      27.04 

 

 

 
 

0.000* 

 

 

 

 

Buffalo 15 9 60 

Sheep 15 2 13.3 

Goat 15 6 40 

Horse 15 11 73.3 

Dog 15 14 93.3 

Total 90 46 51.1 

Significant P< 0.05 

* Significant difference between the different species. 

 

Table (3): Prevalence of T. evansi in Beheira Governorate: Data of PCR assay. 

Animal Number 

examined 

Number 

positives 

% χ2 P-value 

Cattle 15 10 66.67     20.17 0.001* 

Buffalo 15 12 80 

Sheep 15 10 66.67 

Goat 15 3 20 

Horse 15 9 60 
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Significant P< 0.05 

* Significant difference between the different species. 

 

 
Fig. (1): Ethidium bromide-stained agarose gel of PCR products of T. evansi of horse from 

Alexandria samples showing bands at 164 bp. M= 100 bp DNA ladder, lane 1= control 

positive, lane 2= negative sample, lanes 3, 4= positive samples, lane 5= negative sample, 

lanes 6-11= positive samples, lane 12= control negative. Bands at 347 bp were detected due 

to the repetitive nature of the target gene. 

 

 
Fig. (2): Ethidium bromide-stained agarose gel of PCR products of T. evansi of dogs from 

Beheira samples showing bands at 164 bp. M= 100bp DNA ladder, lanes 1, 2= control 

positive, lanes 3, 4= positive samples, lane 5= negative sample, lanes 6-10= positive samples, 

lane 11= control negative. Bands at 347 bp were detected due to the repetitive nature of the 

target gene. 
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العربى الملخص   

را(، والذى يسببه طفيل مثقبيات الجمال )تريبانوسوما إيفانسى(، من الأمراض الهامه  ُ يعتبر مرض )س       

والماعز   والأغنام  والجاموس  الأبقار  من  المصابه  الحيوانات  فى  كبيره  إقتصاديه  خسائر  إلى  تؤدى  والتى 

 والخيول والكلاب.

عدل إنتشار الطفيل فى الحيوانات التى تم فحصها من الأبقار والجاموس تم إجراء الدراسه الحاليه لقياس م        

 والأغنام والماعز والخيول والكلاب فى محافظتى الاسكندريه والبحيره. 

عدد          تجميع  والكلاب    300تم  والخيول  والماعز  والأغنام  والجاموس  الأبقار  من  الحيوانات  من  دم  عينة 

  2021له من المجازر والمزارع والقطعان الصغيره فى الفتره ما بين يوليو  عينه من كل فصي  50حيث تم أخذ  

ديسمبر   الخفيفه   2022حتى  الدم  من  مسحات  عمل  عن طريق  الجمال  مثقبيات  بطفيل  الإصابه  تشخيص  وتم 

 المصبوغه بصبغة الجيمسا وإختبار تفاعل إنزيم البلمره المتسلسل.

من مسحات الدم الخفيفه من الحيوانات من   300ى إصابات عند فحص  وقد اوضحت الدراسه أنه لا يوجد أ       

إصابة   تبين  بينما  المحافظتين  كلتا  فى  والأجناس  الأعمار  عدد    104مختلف  فحص  عند  عينه    180حيوان 

% حيث كان معدل الإصابه فى الحيوانات المختلفه  57.78بإستخدام تفاعل إنزيم البلمره المتسلسل بمعدل إصابه 

و  46,67كالآتى: الأبقار  فى  و%70  الجاموس  فى  و%40  الأغنام  فى  و%30  الماعز  فى  فى %66.67   %

 % فى الكلاب.93.33الخيول و

المختلفه        الحيوانات  فى  إيفانسى(  )تريبانوسوما  الجمال  بمثقبيات  الاصابه  نسب  الدراسه  هذه  قدمت  وقد 

البلمر إنزيم  الميكروسكوبى وإختبار تفاعل  الفحص  النتائج ان إختبار تفاعل  بإستخدام  المتسلسل وقد تبين من  ه 

إنزيم البلمره المتسلسل هو الاكثر حساسيه فى تشخيص العدوى بمثقبيات إيفانسى فى الحيونات المختلفه ولذلك 

 ينصح بإستخدامه فى الدراسات المستقبليه الخاصه بهذا الطفيل.  

         

 

 

 

 

 

 

 


