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This study conducted in dairy dromedary camel Farm kept under intensive management system near Dubai, UAE. Camels are kept in good
health, environmental and nutritional status. its retrospective study using different diagnostic tools, clinical picture, pathological lesions, and
the response of different medication during the period from 2013-2021. Performance of the diagnostic techniques also evaluated in this study.

Introduction

The dromedary camel is specifically adapted to life in hot, arid ar-
eas of the world, notably the Middle East, Africa and India, with a
considerable feral population in Australia. Camel milk and meat are
considered important source of proteins for wide range of population
[1]. UAE have 450000 head of camels (MOCCAE) and Dubai have the
first and fast camel dairy farm in world [2]. Surra is important cam-
el disease caused by Trypanosoma evansi (T evansi), a hemoflagellate
parasite identified for the first time in India in 1880. The disease is
transmitted by bloodsucking flies of Tabanidae. The principal hosts
and reservoirs for T evansi are reported to differ between regions;
however, camels, equids, water buffalo and cattle are generally con-
sidered to be the major hosts among domesticated animals. Equids,
Bactrian camels (Camelus bactrianus) and dromedaries (Camelus
dromedaries) are highly susceptible to disease. Infections are usually
mild or asymptomatic in cattle, water buffalo and related species in the
Bovinae (the genera Bos, Bubalus, Syncerus, and Poephagus) in Africa
or Latin America, but cattle and water buffalo regularly become ill in
Asia [3-5]. Clinical signs of trypanosomiosis may be nonspecific or
absent in camels, and thus, laboratory diagnosis should be carried out
for confirmation of infection. Several methods with varying degrees of
sensitivity and specificity may be used for the diagnosis of trypanoso-
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miosis. Standard trypanosome detection methods, such as microscop-
ical examination of fresh or stained blood-smears, has been historical-
ly used in the identification of Trypanosome spp. Unfortunately, this
technique lacks sensitivity and specificity. A serological assay, the card
agglutination test for T evansi (CATT/T evansi) is a rapid diagnostic
test and currently recommended by the World Organization for Ani-
mal Health [4,6]. Additionally, molecular analysis targeting the inter-
nal transcribed spacer 1 (ITS1) region provides multi-species-specific
detection of trypanosomes in a single PCR [7] and has been used in
epidemiological studies.

Materials and Methods

Blood samples were collected from different camel groups and sub-
jected for direct detection of parasites by direct smear method, he-
matocrit centrifuge as described by [8]. Serum samples were tested
by ELISA and CATT test, PCR test also performed according to OIE
manual.

Response to Treatment

Three types of drugs were used in treatment of new arrived (quar-
antine) and suspected animals. These drugs are mentioned with doses
and routes of administration in (Table 1).
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Table 1: The Different Medicine used and their dosage and Route of Administration.

Drug

Dosage and Rout of Administration

Isometamidium chloride (Veridium®, Ceva, France)

0.5 to 1mg/kg by Deep I/M or slow I/V

Quinapyramine sulphate 1.5g and Quinapyramine Chlor-
ide 1g (Triquin®, Vetoquinol, India)

0.030ml/kg by S/C only

Bis (aminoethylthio)- 4melaminophenylarsine hydro-
chloride (Cymelarsan®, Merial, France)

1ml/20kg by Deep I/'M

Results

In this Retrospective study the result of clinical, blood examination,
postmortem findings and response to treatment of trypanosome in-
fection were reported. Diagnosis was made by clinical sings, Micro-
haematocrit Technique, CATT/T evansi, Ab ELISA, PCR and post-
mortem of dead animals.

Parasitological and Serological Findings

587 blood samples from suspected cases during the period of study
were tested by blood smear, only 12 cases out of them were shown the
parasite under microscope. Out of 110 blood samples tested by Mi-
croheamatocrit technique, only 4 samples were shown parasite under
microscope. 750 of new quarantined animals were tested by ELISA,
103 samples were reacted positive. 53 serum samples from suspected
animals were tested for CATT/ T. evansi, 51 samples out of them were
reacted positive for trypanosome. Depending upon parasitological
tests of blood (blood smear and Microhaematocrit Technique) num-
ber of positive cases is very low while the prevalence is high when

Table 2: Parasitological and serological result.

serological test (ELISA and CATT) is used, see (Table 2). 55 blood
and serum samples of suspected animals tested by Micro hematocrit
technique, CATT/T evansi and Ab ELISA to compare the different di-
agnostic tools. Only 3 (5.5%) blood samples showed blood parasite
under microscope. 44 (80%) serum samples were reacted positive to
CATT test and 10 (18%) samples were positive to Ab ELISA (see table
3). The 3 parasitological positive animals were positive for CATT/T
evansi and 2 of them were positive for Ab ELISA. Out of 44 CATT/T
evansi positive samples, only 3 and 10 were positive for hematocrit
and Ab ELISA respectively. The 10 Ab ELISA positive samples, two of
them were positive hematocrit test and all of them positive by CAT-
T/T evansi.

PCR Result

The PCR result was summarized in (Table 4), only 2 out of 13samples
were tested positive for PCR. All The tested samples (13) are CATT/
T evansi positive, while the 2 positive PCR animals are also positive
by hematocrit.

Test No of sample tested No of positive results
Blood Smear 587 12
Microhaematocrit Technique 110 4
Ab ELISA 750 103
CATT/ T evansi 53 51
Table 3: The result of CATT/T. evansi, Surra Ab ELISA and Micro hematocrit result.
No of tested samples No of he.?lmacrlt post- No of CATT/T evansi No of At.) ELISA posi-
tive tive
55 3 44 10
Percentage 5.50% 80% 18%
Table 4: The result of RT-PCR.
No of tested samples No of he?macrlt post- No of CATT/ T evansi No of R.T-PCR post-
tive tive
13 2 13 2

Clinical Picture

Pyrexia up 42°C body temperature, anorexia, emaciation, decrease
milk yield (dry udder), congested or hyperaemic cutaneous blood
vessels and gnashing of teeth. Nervous signs include restless, appar-
ent blindness, mania, ataxia, aimless moving, circling, paresis, paral-
ysis, recumbence, salivation with white foam from the mouth and a
three case of Bent Neck (wry neck) was linked to the disease. All these
symptoms were observed in the suspected and diagnosed animals. The
severity of the symptoms is varying from animal to animal. 26 abort-
ed camels were included in this study, their blood tested for CATT
serological technique and for hematocrit blood smear. We found all
of them positive for Ab and the parasite not seen under microscope.
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Postmortem Findings

Death occurred few days after the onset of the illness and in some
cases even after treatment with trypanocides (eg: Cymelarsan®).
During the period from April- 2013 to Oct- 2021 about 132 adult
camels died for different reasons and different pathological alterations.
Only 16 camels (12.1%) from dead camels are having specific patho-
logical changes which can be linked to Surra. While gross lesions are
general and nonspecific, the histopathological changes from CNS of
these dead camels are typical of Surra encephalitis or meningoenceph-
alitis. Histopathological sections from dead camels show focal non-
suppurative encephalitis or meningoencephalitis with mild to severe
perivascular cuffing, meningeal edema and eosinophils infiltrations.
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Response to Treatments

the treatment according to the clinical signs and the CATT screening
test regardless to the result of the confirmation test, using different
medicine see (Table 4). 40 animals were treated by triquin 10 of them
died. 30 animals got the cymelarsan, 12 of them died. Verdium was
used for 21 animals one of them relapse. we checked the blood 3 days
after the Cymelarsan treatment of camels with parasitaemia and we
didn’t found the parasite. Response of chronic cases or advanced cas-
es to treatment is weak and animals continue expressing the signs till

Table 5: The response of different medicine used.

they die or received the second dose Triquin®. One case of a parasitae-
mic camel had a good response to treatment with Cymelarsan® and 2
years later again the same animal shows the same signs. No change in
clinical picture after administration (4=cases) of Cymelarsan® or Ve-
ridium” and the improvement only occurred after giving Triquin®. In
some confirmed cases (No=4) camels die even after treatment with
trypanocides (eg: Veridium® and Cymelarsan®). As all camels entered
the Farm received a dose of trypanocid at the quarantine period it
seem that is effective but not enough to complete eradication and pre-
vention of the disease. See (Table 5).

Medicine No of Treated No of Relapse No of Dead
Triquin® 40 0 10
Cymelarsan® 30 1 12
Veridium® 21 1 0
Discussion in chronic cases such as the carrier status, examination of thick blood

Surra, caused by Trypanosoma evansi, is one of the most important
diseases of animals in tropical and semitropical regions. T evansi is
transmitted mechanically by various tabanids and other flies, and it
can readily become endemic when introduced into a new area. The
morbidity and mortality rates in a population with no immunity can
be high. In addition to illness and deaths, Surra causes economic losses
from decreased productivity in working animals, reduced weight gain,
decreased milk yield, reproductive losses and the cost of treatment
[3,9]. Camels under the study were brought from abroad where Surra
is endemic. In spite of absences of clinical signs and the trypanosomes
from blood sample some animals are sero-positive for Surra. All these
animals are received a dose of trypancidal drug at the quarantine peri-
od. Sero-positive camels which are not response to the treatment may
be they express the infection later or act as carriers which transmit the
disease for the others in presence of the vector. Tabanus and stomoxys
spp flies the main vector of Surra is observed near camel Paddocks and
camel Walking Tracks. However, it was founded that the vector is pres-
ence in low numbers and active when weather temperature is moder-
ate. This was observed tow times in the year The environment of the
Farm can support the breeding of the vectors specially the bushes, gar-
dens and area near the drinkers and water source in camel Paddocks.

In the present study the occurrence of the disease is varying between
low to high depending upon the diagnostic tool used. High number of
positive camels was found when serological test (CATT or ELISA) was
used compared with low positivity when parasitological test was used
(Blood Smear and MHCT). This can be justified by the presence of the
parasites in the camel blood either rear or in low number and only at
the last stage of the disease course. Our evidence agreed with other
studies in diagnosis of trypanosome, like Mohamoud et al, in Egypt,
they found high prevalence of antibody and genome detection by PCR
assays among slaughtered camels as reported at the main Abattoir of
the Cairo governorate [10] revealed that, many camels were negative
by blood examination but positive by PCR, which may be related to
low parasitemia and/or low sensitivity of the thin blood smear tech-
nique and indicates that low parasitemia might be due to early infec-
tions, chronic infection and/or lower strain virulence. This is in agree
with the fact that T evansi parasites are naturally present in the blood
but also localize extravascular in tissues including the CNS, the aque-
ous humor, heart, lung, liver, kidney and spleen [11,12]. Serologically
the comparison between CATT test and ELISA showed the CATT test
is very sensitive in contrast to ELISA, but the specificity of the test
need more investigation.

However, our finding is agree with [12,13] who stated that when
there is high parasitaemia, the examination of wet blood films, stained
blood smears and lymph node materials reveals the trypanosomes but
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smears as well as methods of parasite concentration are required. The
standard diagnostic test for T evansi infection is the giemsa-stained
thin blood-smear, which has a sensitivity of ~105 trypanosomes ml-1
of blood The diagnostic capability can be significantly improved by
adopting simple, low-cost alternatives, such as HCT (hematocrit cen-
trifugation technique), which has a sensitivity of ~85 Trypanosomes
ml-1 blood. The sensitivity of parasite detection can be enhanced by
approximately tenfold when using bufty coat. In this report the clinical
picture of the disease is chronic characterized by wide range of non-
specific symptoms but neurological symptoms are more predominant.
It worth mentioning that in this study we report for the first time that
Surra can be one of the causes of the bent nock (Wry Neck Syndrome)
in the dromedary camels.

Many publications referred Camel trypanosomosis is one of the
main causes of camel infectious abortion in the Middle East and Afri-
ca [14]. In Canary Islands, T evansi is behind an outbreak of abortions
and high neonatal mortality observed in camels [15]. In our farm we
reporting high number of abortion of un known cause, the aborted
animals included in this study were reacted positive for CATT test and
negative for parasitological technique. The presence of the parasite in
the internal organs may cause abortion with the disappearance in the
blood. And the clinical manifestations of Surra, although indicative,
are not pathognomonic enough to confirm the disease without labo-
ratory diagnosis.

In the present report the PM findings is mainly associated with CNS.
These CNS lesions are explained the neurological symptoms and bent
neck (Wry Neck Syndrome) observed in sick animals. Other PM find-
ings are nonspecific. These finding are in agree with previous reports
by [11,16-18] that T evansi parasites are naturally present in the blood
but also localize extra vascularly in tissues including the CNS, the
aqueous humour, heart, lung, liver, kidney and spleen. The presence of
Tabanus spp flies near camel Paddocks and camel Walking Tracks in
addition to infected animals consider as a main risk factors and gives
evidences or alarm that the disease can be easily transmitted within
the farm and even it can be endemic unless effective control measures
are put in place.

Response to treatment in this study we observed that all three avail-
able veterinary medicine in UAE market (Triquin®, Veridium® and
Cymelarsan®) are effective in removing the parasite from the blood
in camels with parasitaeimia. But this in not indicating complete cure
or rid of the parasites from the camel body. Relapse cases occurred
after administration of Veridium® and Cymelarsan® and death also
occurred. For the chronic form of the disease we found that Triquin®
the most suitable choices for treatment. This is in agree with [19] who
reported that the isometamidium chloride (Samorin) only removes
the parasites from the blood-stream for 21h followed by relapse and
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causes some serious adverse effects. However, in chronic cases the ef-
ficacy of these drugs and their ability to reach the parasite extravascu-
larlly in different host tissues and ability to pass tissue barriers (Blood
Brain Barrier) should be further investigated. [10] reported that re-
lapse of parasitaemia after drug treatment of trypanosome infection
is normally attributed to drug-resistance on the part of the parasite,
under-dosage of the drug or reinfection of the host. In addition, in-
accessibility of parasites to drug through sequestration in privileged
extravascular sites has been shown in the past to occur with Trypano-
soma brucei, and we have obtained evidence that extravascular foci
of T vivax can also serve as a source of relapsing infections [20,21].

Conclusion

This study concludes that surra disease is present in camel raised
under intensive management system, the disease is attributed with
various clinical signs, morbidity and mortality. The diagnostic tools
play key role in the control of disease, whoever, the result of serological
techniques looks more sensitive compared with the result of tradition-
al methods. The chemotherapeutic drugs showing low curative effect
specially in chronic cases, therefor integrated control measures should
be in place to prevent the disease transmission.
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