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Abstract  

HE disease caused by Trypanosoma evansi, commonly known as surra, is one of the most      

economically significant parasitic diseases affecting animals in Egypt, particularly equines and 

camels. This study aimed to assess the prevalence of surra by comparing various diagnostic methods, 

including parasitological examinations, CATT/T. evansi, ELISA, and molecular techniques. Three 

hundred eighty-three blood samples were collected from horses in Cairo (158 samples) and Giza (180 

samples) districts. Microscopic examination of wet smears and Giemsa-stained thin blood films 

revealed no positive samples for T. evansi (0%). However, 26.33% of the examined samples were 

positive for T. evansi antibodies using the CATT/T. evansi, with 4.73% showing strong agglutination 

and 21.59% demonstrating moderate agglutination. Additionally, out of one hundred examined 

samples using ELISA 16 samples (16%) were positive. A PCR assay targeting the ITS-1 gene 

successfully identified a specific band (467 bp) in seven samples, indicating the presence of 

Trypanosoma evansi. Phylogenetic analysis revealed that this strain belongs to T. evansi genotype A, 

and is closely related to strains found in water buffalo in Thailand. The ITS-PCR sequence of T. 

evansi isolates from Egyptian horses demonstrated a high similarity, ranging from 94.9% to 99.7% 

identity, with various Trypanosoma species sequences available in GenBank. Notably, the highest 

similarity of 99.7% was observed with a strain of T. evansi isolated from camels in Egypt. 

Furthermore, a high positivity was detected with the CATT/T. evansi assay indicates that this test is 

effective for the routine screening of surra in horses. 
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Introduction  

Equine vector-borne diseases (EVBD) pose 

significant challenges to the equine industry and have 

a notable impact on the health and productivity of 

horses l [1]. The most economically significant 

vector-borne blood protozoan diseases in horses are 

Surra and equine piroplasmosis. Surra is a 

widespread infectious disease that affects both 

domestic and wild animals and is caused by the 

protozoan parasite Trypanosoma evansi. This 

flagellate parasite is pathogenic to camelids and 

equids [2–3–4]. T. evansi is found throughout Africa, 

extending from the northern regions down to the 

Middle East, particularly wherever camels are 

present [4].  

In Egypt, T. evansi mainly infects camels, 

especially imported ones; however, it can also cause 

severe illness in horses, mules, donkeys, and dogs. 

The disease is transmitted mechanically by blood-

feeding flies, particularly horseflies (Tabanus spp.) 

and stable flies (Stomoxys spp.) [5–6]. Surra 

manifests in both acute and chronic forms. The acute 

form primarily affects horses and camels, with an 

incubation period of 1 to 4 weeks in horses. Acute 

symptoms include fluctuating fever with high peaks 

of parasitemia, weakness, lethargy, anemia, severe 

weight loss, petechial hemorrhages (eyelids and 

mucosa of the vulva and vagina), abortion, and 

edema (such as the submaxillary region, legs, brisket, 

abdomen, testicle sheath, and udder). This may 

ultimately lead to alterations in locomotion, 

presenting nervous signs that start in the forelegs and 

progress to the hind legs [7–8]. In chronic cases, 

symptoms can include anemia, weight loss, and 

jaundice, often accompanied by dark yellow urine 

[4–9–10]. Some horses may carry T. evansi without 

exhibiting clinical signs [11]. Additionally, 
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transplacental transmission has been reported in 

donkey mares [12].    

The impact of Surra can lead to reduced 

productivity and significant economic losses, with 

mortality rates in horses potentially exceeding 50% 

[13].    Diagnosing surra can be challenging due to 

often non-specific clinical signs associated with the 

disease, making accurate diagnosis difficult. 

Therefore, laboratory methods are essential for 

detecting the parasites. Although microscopic blood 

examinations can help diagnose surra, their 

sensitivity is limited and can be improved by various 

concentration techniques [14].  Serological and 

molecular tests act as specific diagnostic tools for 

accurately detecting surra, with polymerase chain 

reaction (PCR) techniques being the preferred choice 

routinely used in many laboratories. The sensitivity 

of PCR is directly related to the amount of DNA 

present in the sample, which correlates with the level 

of parasitemia [14]. 

In 2021, the World Organization for Animal 

Health (WOAH) recommended the enzyme-linked 

immunosorbent assay (ELISA) and the card 

agglutination test (CATT) as standardized methods 

for diagnosing surra. However, serological tests may 

lack sensitivity or specificity, and molecular tests do 

not distinguish between taxa within the Trypanosoma 

subgenus [5]. 

Current information on the prevalence of the 

disease in equines is limited. Therefore, this study 

aims to assess the prevalence of surra by various 

diagnostic methods, including parasitological and 

serological tests such as CATT and ELISA, as well 

as molecular analysis. Additionally, the study will 

evaluate and compare the diagnostic performance of 

these tests. 

Material and Methods 

Sample collection 

From January 2021 to March 2024, 338 blood 

samples were collected from apparently healthy adult 

horses in the districts of Cairo (158 samples) and 

Giza (180 samples) in Egypt.  

Blood sampling 

Parasitological examination 

Two blood samples were collected from the 

jugular vein of each horse through jugular 

venipuncture. For serological tests, 3 mL of blood 

were placed into a serum separator tube. Three mL 

EDTA-coated blood samples were collected to 

prepare blood smears and for PCR extraction. The 

samples were kept in an icebox with ice packs and 

were transported quickly to the Parasitology 

Department at the Animal Health Research Institute 

in Egypt for further analysis.  

   After centrifugation of the serum separator samples 

for 10 minutes at 2000 rpm, the serum was aliquoted 

and stored at –80 °C for subsequent serological tests, 

including CATT/T. evansi and ELISA. 

Wet smears  

In wet smear preparation, a drop of fresh blood 

was mixed with a drop of normal saline, and a cover 

slip was placed over it to create a monolayer. The 

parasite's movement was observed in 100 

microscopical fields at 40x magnification [15].  

Thin blood smears 

To prepare a blood smear, a drop of collected 

blood was placed on a clean microscope slide. A 

second slide was then used to draw the blood at a 45-

degree angle, creating a thin smear. After air-drying, 

the smear was fixed with absolute methyl alcohol 

and stained with Giemsa stain. Following washing 

with water, the stained smear was air-dried before 

being examined under a microscope at 100× using oil 

immersion to observe the presence of Trypanosoma 

[16]. A smear is considered positive if at least one 

trypanosome is observed. 

Card agglutination test for T. evansi (CATT/T. 

evansi) 

The CATT/T. evansi is a rapid direct 

agglutination test used for diagnosing T. evansi 

infection in equines by detecting anti-T. evansi 

antibodies (Institute of Tropical Medicine, Antwerp, 

Belgium). This test utilizes formaldehyde-fixed, 

Coomassie Blue-stained, freeze-dried trypanosomes 

of T. evansi VAT RoTat 1.2. To conduct the test, 

approximately 45μl (one drop) of the well-

homogenized CATT antigen is placed onto a test 

card and mixed with 25μl of test serum, diluted at 1:4 

with CATT buffer. The card should then be gently 

rocked for 5 minutes to ensure a constant circular 

movement by tilting it slowly in one direction, from 

left-back to right-forth. After this, the reaction is 

observed under clear light. A reaction is considered 

positive if blue agglutinates are visible to the naked 

eye. Reactions are scored as follows: negative (-), 

indeterminate (±), or positive (+, ++, +++) according 

to the levels recommended by the manufacturer [17]. 

Enzyme-linked immunosorbent assay (ELISA) 

The test was conducted using a commercially 

available kit, the AsurDx™ T. evansi antibody 

(Biostone Animal Health, USA), which is designed 

to detect IgG antibodies specific to T. evansi in horse 

serum or plasma. Notably, this test does not cross-

react with antibodies against T. brucei.  

The procedure involves adding a diluted serum 

sample (at a ratio of 1:40) to wells that are coated 

with purified T. evansi protein antigen. If T. evansi 

antibodies are present in the sample, they will bind to 

the coated antigen. Horseradish peroxidase (HRP)-

conjugated antibodies are then introduced to target 
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the anti- T. evansi antibodies. After adding the TMP 

substrate, the resulting color intensity corresponds to 

the quantity of anti- T. evansi antibodies in the 

sample. The optical density (OD) is measured at 450 

nm. 

To calculate the percent positivity (PP) of a sample, 

the following formula is used: 

PP = (OD of test sample / mean OD of positive 

control) x 100. 

If the PP is less than 60%, the sample is negative. 

Conversely, the sample is positive if the PP is 60% or 

greater.  

Molecular technique (PCR) 

Fifteen horse samples were analyzed using PCR 

to identify the specific type of Trypanosoma. Five 

samples exhibited strong agglutination, and another 

five showed moderate agglutination for T. evansi 

when tested with CATT/ T. evansi. Additionally, five 

samples tested negative in both parasitological and 

serological examinations, allowing for a comparison 

with results from other tests performed on the same 

samples. 

   DNA extract 

Genomic DNA was extracted from whole horse 

blood (200 µl of buffy coat) using the QIAamp DNA 

Blood Mini Kit from Qiagen, Hilden, Germany, 

according to the manufacturer's instructions. The 

extracted DNA was stored at -20°C until further 

analysis. 

PCR amplification was conducted using the ITS1 

primer sequences as shown in Table 1 [18] from 

Metabion, Germany. These primers are specifically 

designed to yield distinct amplified products. The 

PCR was carried out in a T3 Thermal Cycler 

(Biometra), with each reaction having a total volume 

of 25 µl. This volume included 12.5 µl of Emerald 

Amp GT PCR master mix from Takara, Japan. 

The PCR conditions were as follows: primary 

denaturation at 94°C for 5 minutes, followed by 35 

cycles including secondary denaturation at 94°C for 

30 seconds, annealing at 65°C for 40 seconds, DNA 

fragment extension at 72°C for 45 seconds, and a 

final extension at 72°C for 10 minutes.  

The PCR products were analyzed on a 1.5% 

agarose gel (Appli Chem, Germany, GmbH) 

prepared in 1x TBE buffer, alongside a 1000 bp 

DNA ladder as a molecular weight standard. The gels 

were electrophoresed at 1-5 volts/cm of the tank 

length for 30 minutes. After staining with ethidium 

bromide, the gels were photographed using a gel 

documentation system, and the data was analyzed 

with computer software. The ITS1-PCR, utilizing the 

parasite DNA, yielded an amplification product of 

467 bp. 

 

DNA Sequencing and Phylogenetic Analysis 

We performed partial sequencing of the ITS1 

gene from the PCR product isolate using targeted 

primers. The PCR products were purified with the 

QIAquick PCR Product Extraction Kit (Qiagen). 

Sequencing was done with the Big Dye Terminator 

V3.1 Cycle Sequencing Kit (Perkin-Elmer) and 

purified using a Centrisep spin column. The DNA 

sequences were analyzed with the Applied 

Biosystems 3130 genetic analyzer. Sequence 

homology to GenBank accessions was determined 

through BLAST® analysis [19]. Sequence identities 

were assessed using the Meg Align module of Laser 

Gene DNA Star [20], and phylogenetic analyses 

were conducted using maximum likelihood, 

neighbor-joining, and maximum parsimony methods 

in MEGA6 [21].   

Assessment of diagnostic efficacy  

The diagnostic efficacies of parasitological 

examination, CATT/ T. evansi, ELISA, and PCR 

were evaluated based on the percentage positivity 

shown by each diagnostic test. Percentage positivity 

is calculated as the number of positive samples given 

by a particular diagnostic test divided by the total 

number of suspected cases, multiplied by 100.  

(%) positivity = number of positive samples given by 

particular diagnostic / total no suspected cases × 100. 

Statistical analysis 

Statistical analysis was done using IBM© SPSS© 

Statistics version 26 (IBM© Corp., Armonk, NY, 

USA). Qualitative data were expressed as frequency 

and percentage. The chi-square test was used to 

examine the relation between independent qualitative 

variables. The McNemar test was used to determine 

the difference between CATT and ELISA as 

dichotomous dependent variables. Cohen's Kappa 

test was used to measure the agreement between 

CATT and ELISA. All tests were two-tailed. A p-

value < 0.05 was considered significant. 

Results 

Parasitological examination  

   A total of 338 horse blood samples from Cairo 

and Giza districts of Egypt were examined by 

parasitological examination, wet and Giemsa stain 

blood smears for Trypanosoma evansi revealed that 

all samples were negative (0%). 

Serological examination 

Results of Card agglutination test for T. evansi 

(CATT T. evansi) 

The CATT/T. evansi test results showed that out 

of 338 examined horses, 89 (26.33%) were found 

seropositive to T. evansi antibodies at the dilution of 

1:4. The infection rate in Giza (27.77%) was higher 

than that recorded in Cairo (24.68%). Among the 89 
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positive samples, 16 (17.97%) exhibited strong 

agglutination (++), while 73 (82.02%) showed 

moderate agglutination (+) (Fig. 1 and Table 2.). 

Enzyme-linked immunosorbent assay results (ELISA) 

The ELISA results for detecting antibodies to T. 

evansi in horse samples indicated that 16 out of 100 

samples (16%) were positive. Among the positive 

samples, six were from Cairo, and ten from the Giza 

district. Notably, the samples that tested positive in 

the ELISA also displayed strong agglutination results 

when assessed using the CATT/T. evansi method 

(Table 3).  

   The McNemar test result (p < 0.001) 

highlighted discordance between the two tests. 

Seventy-three samples showed moderate 

agglutination but were negative by ELISA (Fig 2 and 

Table 4.). Furthermore, a Kappa value of 0.046 

suggests no agreement between the two testing 

methods. There was no significant difference 

between the two governorates regarding the findings 

of CATT/T. evansi and ELISA (p=0.275). 

 The result of PCR 

ITS1-PCR analysis of purified parasite DNA 

resulted in an amplification product approximately 

467 bp in size, among the 15 horse samples 

examined for T. evansi using ITS1 PCR, seven 

samples tested positive, while the remaining eight 

were negative. The PCR-positive samples included 

five with strong agglutination, one with moderate 

agglutination, and one sample that showed negative 

with both parasitological and serological results (see 

Fig. 3 and Table 6). 

Genetic characterization results 

The nucleotide sequence length of the isolate 

from the Egyptian horse was amplified, producing a 

single fragment of the expected size, 467 bp, 

deposited in the GenBank database under the 

accession number PP197227. 

The phylogenetic analysis of ITS-1 sequences 

using maximum likelihood, neighbor-joining, and 

maximum parsimony in MEGA6 rooted tree revealed 

that the Egyptian horse T. evansi isolate (EquiTry1) 

was found in the same clade with T. evansi isolate 

from water buffalo in Thailand with accession 

number Mn121260, This clade is contained within a 

larger clade that includes T. evansi isolates identified 

in Egypt from dromedary camels, with accession 

numbers MW603779 and MW617067, and from the 

buffalo in Philippines with accession number 

DQ472685. The large clade was paralleled to the 

other clades including T. evansi isolates of camel in 

Egypt, and Buffalo in Philippines. All the previous 

clades belong to the T.evansi genotype A.    

Using the nucleotide basic local alignment search 

tool (nBLAST), we found that the ITS-PCR 

sequence of Egyptian horse T. evansi isolates 

exhibited a relatively high sequence similarity, 

ranging from 94.9% to 99.7% identity with 

sequences of various Trypanosoma species identified 

in GenBank. Notably, the highest percentage 

similarity of 99.7% was found with a strain of T. 

evansi isolated from camels in Egypt (MW603778 

and MW603779). This was followed by a 99.4% 

identity with T. evansi from camels in Egypt 

(MW603773 and MW617067), camels in Iran (JN 

896754), as well as strains isolated from buffalo 

(DQ472684) and water buffalo (Mn121260) in 

Thailand. Additionally, these sequences displayed 

95.5% identity with T. brucei (AC159414 and 

AC159412) and 94.9% to 95.2% identity with T. 

equiperdum (LC386053 and LC386056), as 

summarized in Table 5 and Figure 4. The identity 

between the submitted strain and each T. evansi 

genotype were as follows: genotype A ranged from 

98.9% to 99.7%, genotype B was 98.6%, and 

genotype C ranged from 98.9% to 99.1%. 

The sequences were aligned, revealing the 

presence of high similarity among T. evansi 

(genotypes A, B, and C), T. brucei, T. equiperdum, 

and the Egyptian horse strain of T. evansi 

(EquiTry1). This alignment highlighted repetitive 

sequences, as summarized in Figure 5. The sequence 

of the Egyptian horse isolates under investigation 

exhibits differences at two amino acid positions 

(SNPs) specifically, at positions 223 and 268 when 

compared to genotype A. In genotype B, there were 

five nucleotide differences at positions 134, 139, 

159, 160, and 223, while genotype C exhibited four 

differences at positions 134, 139, 160, and 223. 

Additionally, there were thirteen and sixteen 

nucleotide differences when comparing the current 

Egyptian horse T. evansi with T. brucei and T. 

equiperdum respectively. 

The positivity rates were presented in Table 6 

from parasitological examination, CATT/T.evansi, 

ELISA, and PCR in 15 samples for a comprehensive 

analysis. The rates were 0%, 66.66%, 33.33%, and 

46.666% respectively. CATT/T. evansi showed 

higher positivity. 

Discussions 

Surra caused by Trypanosoma evansi affects a 

wide range of animals and leads to high morbidity 

and mortality among various wild and domesticated 

mammals. In the present study, T. evansi was not 

detected in blood smears during microscopic 

examinations. Consequently, the prevalence of surra, 

as determined by wet and Giemsa-stained blood 

smears, was found to be 0%. This finding is 

consistent with previous studies: no positive samples 

using the Micro Hematocrit Centrifugation Test 

(MHCT), wet blood films (WBF), and Giemsa-

stained blood smears (GSBS) [22]. Additionally, 

horse blood samples to be negative in Indonesia [23]. 

Similarly, 416 donkeys from various governorates in 



INSIGHT ON SURRA DISEASE (Trypanosoma evansi) IN HORSES 

Egypt. J. Vet. Sci. Vol. 56, (Special issue) (2025)  

881 

Egypt were negative [24]. Also all examined blood 

smears (177 horses and 29 donkeys) in Algeria to be 

negative for T. evansi when using Giemsa-stained 

blood films [25].  

   In contrast, some studies have successfully 

detected T. evansi using parasitological tests. For 

example, a prevalence of 31.82% and 22.5% in 

equines in Iraq and Pakistan was reported by 

microscopic examinations, respectively [26–27]. 

Similarly, a prevalence of 2% in horses and donkeys 

was found using thin blood smears in Gujranwala, 

Pakistan [28]. In addition, a prevalence of 9.1% was 

reported in horses and donkeys from Gambia [29]. 

Positivity rate of 0.5% for surra was reported using 

Woo's test [11]. 9.6% of horses were positive for T. 

evansi in Jordan [30].  

The absence of microscopically positive samples 

for T. evansi may be attributed to the low sensitivity 

in early and acute infections, as it can only detect 

parasitemia when it exceeds 500,000 

trypanosomes/ml of blood [4–15]. Furthermore, 

during the chronic phase of the disease, parasitemia 

levels can fluctuate, leading to potential false 

negatives. Nevertheless, when positive, this 

examination brings a reliable and subgenus-specific 

confirmation of the infection. 

The CATT/ T. evansi is suitable for detecting T. 

evansi -specific antibodies in acute and chronic 

infections, demonstrating a high positive predictive 

value and generally high sensitivity in horses [15]. In 

this study, the CATT/ T. evansi test showed that 89 

out of 338 examined horses (26.33%) were positive 

for T. evansi antibodies. Similar findings were 

reported in India, where the positivity rate was 27% 

[31], and, in Ethiopia, it was 27.6% [32]. This result 

was higher than those found in other studies; for 

instance, no positive samples were detected in 

Indonesian horses [22], while positivity rates were 

3.2% in Algeria [33], 13% in Malaysia [34], 13.3% 

in Indonesia [23], and 14.4% in Pakistan [11]. In 

contrast, higher positivity rate of 45.2% was recorded 

in Algeria [25], and a rate of 45% was observed in 

Indonesia [35]. 

A significant limitation of the CATT/ T. evansi 

test is that it cannot distinguish between past and 

current infections [36]. Currently, the CATT/T. 

evansi is the only available diagnostic kit for Surra, 

and the World Health Animal Organization 

recommends it for the serodiagnosis of this disease 

[35]. 

Trypanosoma evansi ELISA test is used to 

examine horse serum samples for the presence of 

antibodies against soluble antigens derived from 

whole T. evansi lysate. This technique has a high 

negative predictive value, particularly if the animal 

has not been recently infected. In this study, 16 out 

of 100 horse samples (16%) were positive for T. 

evansi antibodies. Similar survey revealed that 27% 

of horses in India were positive for T. evansi 

antibodies using the ELISA method [31], while 

21.6% of equines in Pakistan tested positive [28]. 

The lowest positivity rate reported was 1% in Algeria 

[33]. 

The current study demonstrates that ELISA 

effectively detects infections during the chronic stage 

of the disease. However, it is not optimized for early 

detection during the prepatent stage, when only small 

amounts of antibodies (IgG) or IgM may be present 

[37]. The positive samples from the ELISA test 

showcased strong agglutination in the CATT/T. 

evansi test, a testament to the presence of IgG 

antibodies in sixteen samples. WOAH recommended 

ELISA alongside CATT/ T. evansi to potentially 

detect antibodies directed against all types of T. 

evansi [15].   

The current study demonstrates that out of 15 

horse samples tested for T. evansi using PCR, 7 were 

identified as positive (46.6%). Notably, only one of 

these positive samples yielded a negative result in 

other test methods, indicating that this animal may be 

in the early stage of infection before the apparition of 

specific antibodies. It is important to emphasize that 

the PCR technique is recognized for its superior 

sensitivity and specificity of active infection with 

analytical sensitivities reported as low as 1–20 

parasites/mL [38].  

The consistent results reported that 40% of horses 

(10 out of 25) tested positive using TBR PCR, while 

all horses were negative when tested with RoTat 1.2 

VSG PCR [39]. In Iran, 21% of horses (84 out of 

400) were positive for T. evansi using SSU rDNA 

PCR [6]. In Pakistan, the positivity rates ranged 

between 1.3% and 16% in horses, as determined by 

molecular techniques [11–40]. Additionally, the 

prevalence of T. evansi in horses was 1.75% in 

Indonesia [22], and 0% using 18S qPCR and ITS1 

TD PCR in Algeria [33].  

In Sudan, four species of Trypanosoma (T. 

brucei, T. vivax, T. simiae, and T. congolense) were 

identified in the infected horses and donkeys by 

ITS1-PCR [41]. This variation in species may be due 

to differences in the types of primers used, the 

sample processing methods applied including the 

technique of DNA extraction, and the geographic 

locations involved. 

In the current study, a phylogenetic analysis 

based on ITS1 (Internal Transcribed Spacer) is 

crucial for understanding the phylogenetics and 

taxonomic identities of Trypanosomes, as well as the 

relatedness of Egyptian horse isolates to T. evansi 

sequences retrieved from GenBank. The 

phylogenetic tree indicated the presence of three 

main groups of T. evansi, labeled as genotype A, 

genotype B, and genotype C. The Egyptian equine T. 

evansi isolate is classified within genotype A. These 

is probably the first report of ITS1 gene sequence for 
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Egypt isolates of T. evansi in horses, but were 

detected in camels of Egypt [42–43]. The nucleotide 

basic local alignment search tool (nBLAST) in 

GenBank indicated that the ITS-PCR sequence of the 

T. evansi isolates found in Egyptian horses showed 

unique identities ranging from 94.9% to 99.7% with 

sequences of Trypanosoma species available in 

GenBank. Notably, the highest similarity observed 

was 99.7%, corresponding to a T. evansi strain 

isolated from camels in Egypt with accession 

numbers MW603778 and MW603779 [44]. This 

finding confirms the genetic similarity between T. 

evansi in horses and camels in Egypt, suggesting that 

camels may be the primary source of infection for 

horses. The data indicate that horses in contact with 

dromedaries are 2.49 times more likely to test 

positive for the disease serologically. Camels are 

known to exhibit high levels of parasitemia in their 

blood, and their proximity to horses in areas where 

the vectors are present likely increases the risk of 

transmission [25]. The similarities between isolates 

from various countries and different hosts were 

notable, including buffalo from Thailand [45], 

camels from Iran [46], buffalo from China [47], 

buffalo from Philippines [47], camels from India 

[46], equines from Mongolia [49]. These findings 

demonstrated that horses in Egypt are at a high risk 

of surra infection with potential for interspecies 

transmission. This situation urgently calls for 

increased awareness and preventative measures. 

These sequences also displayed 95.5% identity with 

T. brucei. These results support the view that the 

ancestral root of T. evansi is T. brucei [50–51]. The 

alignment of the amino acid sequences of the 

Egyptian horse T. evansi isolates based on ITS.1 

revealed that the divergence was very low with other 

species and genotypes.  

The positivity rates were evaluated across four 

diagnostic methods parasitological, CATT, ELISA, 

and PCR in 15 horse samples to provide a 

comprehensive analysis of these techniques. No 

clinical symptoms were observed in the examined 

horses, and all samples tested negative using wet and 

thin blood smears. However, many samples yielded 

positive results in the serological and PCR tests, 

indicating that the horses were likely in the early or 

chronic phases of infection [22]. The seroprevalence 

values obtained from the CATT/T. evansi were 

higher than those from PCR. This difference may be 

attributed to the potential for false-negative results in 

parasitological and molecular tests, particularly in 

animals with chronic illnesses, especially during 

fluctuating phases when parasites are present in very 

low numbers or absent from the blood. Additionally, 

false-positive results in serological tests can occur, as 

antibodies may persist for several months after 

animals have been successfully treated with 

trypanocides [15]. 

Conclusion 

This study identifies the Giza and Cairo districts 

as high-risk areas for surra and suggests that CATT/ 

T. evansi could be the preferred field test for 

surveying horses. However, the status of seropositive 

animals should be confirmed using more sensitive 

molecular tools. The widespread presence of anti-

Trypanosoma antibodies highlights the need for 

control measures and further investigation into 

multiple animal species, particularly camels in the 

same area, to determine their potential role as 

reservoirs to safeguard the health and welfare of our 

horses.  
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TABLE 1. Oligonucleotide primers sequences. 

Reference Length of amplified 

product (bp) 

Trypanosoma spp. Primer sequence (5'-3') Target gene 

[18] 467  

480  

250  

300  

400  

700  

370  

T. evansi  

T. brucei  

T. vivax  

T. godfrey  

T. simae  

T. congolense savanna  

T. simaetsayo  

CCGGAAGTTCACCGATATTG 

TTGCTGCGTTCTTCAACGAA 

 

 

 

 

 

Trypanosoma 

ITS1 
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TABLE 2. Results of the CATT/T. evansi examination in horses. 

Governorate 
Positive 

No. of strong agglutination (%) No. of moderate agglutination (%) No. of Negative agglutination (%) 

Cairo 6/158  (3.79) 33/158  (20.88) 119/158  (75.31) 

Giza 10/180 (5.55) (22.22)  40/180 130/180  (72.22) 

Total 16 (4.73) 73 (21.59) 249  (73.66) 

 

TABLE 3. Comparison of parasitological examination, CATT/ T. evansi, and ELISA. 

Governorate 

 

Results 

Parasitological examination CATT/T. evansi ELISA 

Positive Negative Positive Negative Positive Negative 

Cairo 0/158 158/158 (24.68%) 39/158 (75.31%) 119/158 (12%) 6/50 (88%) 44/50 

Giza 0/180 180/180 (27.77%) 50/180 (72.22%) 130/180 (20%)  10/50 (80%) 40/50 

Total 0/338 338/338 (26.33%) 89/338 (73.66%) 249/338 16/100 (16%) (84%) 84/100 

 

TABLE 4. Cross tabulation of the CATT -T. evansi and ELISA results based on 100 samples 

Discordance between CATT -T. evansi and ELISA 
ELISA 

Negative 

ELISA 

Positive 
Total 

CATT-  

T. evansi 
Negative 

Count 

% within CATT T. evansi 

11 0 11 

100 0.0 100 

Moderate 

Agglutination 

Count 

% within CATT  T. evansi 

73 0 73 

100 0.0 100 

Strong 

Agglutination 

Count 

% within CATT T. evansi 

0 16 16 

0.0 100 100 

Total Count 

% within CATT T. evansi 

84 16 100 

84 16 100 

 

TABLE 5. The identity % between Egyptian horse T. evansi identified isolate and the nearest reference Trypanosoma 

spp. on GenBank 

No Accession number Species/isolate Host Location Identity% References 

1 Mn121260 T. evansi buffalo Thailand 99.4 [45] GenBank 

2 JN896754 T. evansi Camel Iran 99.4 [46] 

3 FJ712711 T. evansi Buffalo China 98.9 [47] 

4 HQ593644 T. evansi Buffalo Philippines 98.9 [48] 

5 HQ593645 T. evansi Buffalo Philippines 98.9 [48] 

6 HQ593646 T. evansi Buffalo Philippines 98.9 [48] 

7 HQ593642 T. evansi Buffalo Philippines 98.9 [48] 

8 DQ472684 T. evansi Buffalo Thailand 99.4 [52] 

9 DQ472685 T. evansi Buffalo Thailand 98.9 [52] 

10 OQ376675 T. evansi Buffalo India 99.1 [53] 

11 MW603778 T. evansi camel Egypt 99.7 [44] 

12 MW603773 T. evansi camel Egypt 99.4 [44] 

13 MW603779 T. evansi camel Egypt 99.7 [44] 

14 MW617067 T. evansi camel Egypt 99.4 [44] 

15 kx900449 T. evansi camel Iran 98.9 [54] GenBank 

16 JN896755  T. evansi Camel Iran 98.6 [46] 

17 KR858268 T. evansi camel India 98.6 [55] 

18 LC546905 T. evansi Buffalo Philippines 98.6 [56] GenBank 

19 LC521916 T. evansi goat Philippines 98.6 [56] GenBank 

20 LC386054 T. equiperdum Equine Mongolia 95.2 [49] GenBank 

21 LC386053 T. equiperdum Equine Mongolia 94.9 [49] GenBank 

22 LC386056 T. equiperdum Equine Mongolia 95.2 [49] GenBank 

23 AC159414 T. brucei Unknown Unknown 95.5 [57] GenBank 

24 AC159412 T. brucei Unknown Unknown 95.5 [57] GenBank 
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TABLE 6. Comparison of the positivity rates between parasitological examination, CATT/T. evansi, ELISA, and PCR 

in 15 horse samples 

No of samples Parasitological examinations CATT/T. evansi ELISA PCR 

5 0/5 5/5++ 5/5 5/5 

5 0/5 5/5 + 0/5 1/5 

5 0/5 0/5 0/5 1/5 

Total 0/15(0%) 10/15(66.6%) 5/15(33.3%) 7/15(46.6%) 

 

 

                           

 
 a  b  c  
   

Fig.1. Result of CATT/T. evansi in horses a) strong-agglutination (++), b) moderate-agglutination (+) and c) negative. 

 
 

Fig.2. Comparison of parasitological examinations, CATT/ T. evansi and ELISA. 

 

 
 

Fig.3 Agarose gel electrophoresis (1.5%) of amplified PCR products from Egyptian horse stained with ethidium 

bromide showing successful 467-bp DNA fragment compared with 100-bp DNA ladder lane 1: positive 

control; lane 2: negative control; lane 3 natural positive infected samples; lane 4 negative samples. 
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Fig. 4. Phylogenetic analysis of Egyptian horse T. evansi isolates of the present study with other T. evansi isolates 

sequences collected from GenBank based on 467 bp of the ITS-1 gene sequenced. The sequence obtained in 

this study is highlighted with a blue square. 

 

 

Fig. 5. Multiple sequence alignments of T. evansi genotypes (A, B &C), T. brucei, T. equiperdium and T. evansi equi 

Try1. 
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Fig. 6 The positivity rates between microscopical examinations, CATT/T. evansi, ELISA and PCR. 
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 نساى( فى الخيولسوما ايفاالتريبانو)عامة عن مرض السرا نظرة 

، إيمان ١حجابمحمد أسماء عبدالودود  ،١علياء عبدالرحمن عبدالله بالغ ،١محمد كمال النادى أسماء

 ٢ممتاز عبدالهادى عفيفى شاهينو  ١، سحر علوان رزق سبع١أحمد محمد القلش

 .، الجيزة، مصر، مركز البحوث الزراعيةت، معهد بحوث الصحة الحيوانيةقسم الطفيليا ١
 .الجيزة، مصر ،، معهد بحوث الصحة الحيوانية، مركز البحوث الزراعيةقسم الفيروسات ٢

 

 الملخص

والتى  الطفيلية المؤثرة إقتصاديا أكثر الأمراضيعرف بالسرا، وهو واحد من  ايفانساى مرضا شائعا تسبب التريبانوسوما

 مرض السرا بالطرقتحديد مدى إنتشار  هدفت هذه الدراسة  وبخاصة الفصيلة الخيلية والجمال. تصيب الحيوانات فى مصر

عدد تم تجميع ليزا والتنييات الجزييية. الإ ،بالبطاقة، إختبار التلازن والتى تشمل الفحص الميكرسكوبى التشخيصية المختلفة

الجيزة. بالفحص الميكرسكوبى لمسحات حصان من محافظة  ١٨٠الناهرة و حصان من محافظة ١٥٨من عيية دم  ٣٣٨

إختبار إجراء ب. لطفيل التريبانوسوما ايفانساى ، تبين سلبية جميع العيياتغيرمصبوغة ومصبوغة بصبغة الجيمسادموية 

والتى تراوحت درجة التلازن  فيما  لطفيل التريبانوسوما ايفانساى% من الحيوانات ٢٦,٣٣ثبتت إيجابية  ،بالبطاقةالتلازن 

سيرم خيول عيية  ١٠٠إجراء إختبار الإليزا على عدد . تم % متوسط التلازن٢١,٥٩شديد التلازن و  %٤,٧٣بين بييهم 

عييات لطفيل ٧إيجابية  وثبتت  ITS-1للجين  البلمرة المتسلسلتم إستخدام إختبار تفاعل % ميها. ١٦وثبتت إيجابية 

أن العترة . كشف فحص الشجرة الجييية (٤٦٧) الحزمة الخاصة بالتريبانوسوما ايفانساىايفانساى عيد التريبانوسوما 

جودة فى الجاموس فى والذى يتنارب جدا مع العترة المو للتريبانوسوما ايفانساى  Aتيتمى للطرز الجييى  للطفيلالمعزولة 

من الخيول المصرية عن تنارب كبير كلوتيدى للعترة المعزولة من طفيل التريبانوسوما ايفانساى كشف التعدد الييو تايلاند.

 . مسجلة فى بيك الجيياتال مع الأنواع الأخرى للتريبانوسوما %٩٩,٧% و ٩٤,٩يتراوح بين 

ومثيلتها فى الجمال المصرية. من الخيول  % بين العترة المعزولة٩٩,٧بيسبة  الييوكلوتيدى عن تشابه عدد كشف الت

فعال فى بما يؤكد أن هذا الإختبار  بالبطاقةالتلازن سجلت نسبة إيجابية كبيرة بإستخدام إختبار بالإضافة إلى ذلك، فلند 

 .الكشف الدورى عن مرض السرا فى الخيول

 لجييية.تحليل الشجرة ا ،تفاعل البلمرة المتسلسل ،الإليزا ،بالبطاقةإختبار التلازن  ،مدى إنتشار  الكلمات الدالة:


