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Summary 

Al-Obaidi, Q. T., S. D. Hasan & K. M. Alsaad, 2019. Clinical, haematological and blood 
biochemical parameters in Arabian one-humped camels (Camelus dromedarius) with Babe-
sia caballi infection. Bulg. J. Vet. Med. (online first). 
 
This study was conducted to diagnose Babesia caballi in one-humped camels in Nineveh gover-
norate, Iraq, using microscopic examination and conventional polymerase chain reaction (PCR) and 
to evaluate the clinical, haematological and blood biochemical parameters in camels. A total of 62 
camels from local breeds, 27 years old from both sexes, reared in Nineveh Governorate, were natu-
rally infected with B. caballi and 12 clinically healthy camels were used as controls based on clinical 
and laboratory examination. Babesia caballi was diagnosed as pear-shaped organisms, existing 
mainly in pairs within the erythrocytes in blood smears stained by Giemsa, with mean parasitaemia 
rate 8.59±0.13%. Blood smears stained by acridine orange and conventional PCR confirmed B. ca-
balli diagnosis. Infected camels were found to be suffering from partial or total loss of appetite, ema-
ciation, pale mucous membranes, irregular heart beats, rough hair coat, digestive disturbances, 
haemoglobinuria and presence of ticks on various body parts. There was considerably elevated body 
temperature, respiratory and heart rates among infected camels in comparison with control groups. 
Haematological examinations indicated a statistically significant (P<0.05) decrease in red blood cell 
counts, haemoglobin and haematocrit with macrocytic hypochromic anaemia. Additionally, leukocy-
tosis due to significant (P<0.05) rise in total leukocyte count and lymphocytes in infected camels in 
comparison with controls besides a significant (P<0.05) decrease in platelet count and fibrinogen 
were demonstrated. On the other hand, the mean platelet volume, platelet distribution width, clotting 
time, prothrombin time and activated partial thromboplastin time were significantly (P<0.05) elevated 
in infected camels vs control. Biochemical analysis revealed statistically significant (P<0.05) rise in 
troponin I, creatine phosphokinase myocardial band and lactate dehydrogenase in infected camels 
compared to healthy animals. This study concluded that B. caballi infected camels might be endemic 
in Nineveh governorate, Iraq. Babesia caballi in camels causes clinical, haematological, and blood 
biochemical changes. 
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INTRODUCTION 

The one-humped camel (Camelus drome-
daries) is anatomically and physiologi-
cally adaptable for life in very difficult 
environments in the dry and semi-dry re-
gions of the world and are commonly 
found in certain parts of Africa, Arabian 
countries as well as the West of Asia up to 
India (Wernery & Kaaden, 2002; AL-Ani, 
2004). Camels are an important source of 
milk, wool and meat; however, they are 
also used for transport and might also be 
considered as draught animals (Kamani et 
al., 2008). 

In one-humped camels (Camelus dro-
medarius), babesiosis results mainly from 
infection with Babesia caballi and Babe-
sia equi (Swelum et al., 2014). Suscepti-
bility to the disease appears to be unaf-
fected by age, sex and animal species 
(Abdelrahim et al., 2009). The transmis-
sion of B. caballi is mostly through the 
ixodid tick species including: Amblyomma 
spp., Hyalomma spp., Rhipicephalus spp., 
Dermacentor spp., Ixodes spp., and Hae-
maphysalis spp. (Hassan & Salih, 2009; 
Scoles & Ueti, 2015), and also Anocentor 
nitens ticks (Abd-Elmaleck et al., 2014). 
Babesia caballi can infect ponies, horses, 
donkeys, mules (Kouam et al., 2010; Al-
Obaidi et al., 2016) cattle, sheep and 
goats (Zhang et al., 2015), dogs (Gabrielli 
et al., 2015), camels (Qablan et al., 2012) 
and humans (Ash & Orinel, 1990; Uilen-
berg, 2006). Camel’s babesiosis is also 
referred to as camel’s piroplasmosis. It is 
endemic in most tropical and subtropical 
parts of the world (Egbe-Nwiyi, 1994). 
The piroplasms especially Babesia caballi 
have been reported in camels in Iraq 
(Jasim et al., 2015), Egypt (Abd-Elmaleck 
et al., 2014), Jordan (Qablan et al., 2012), 
Iran (Khamesipour et al., 2015), and Su-
dan (Ibrahim et al., 2017).  

Generally, camel babesiosis is mani-
fested by continuous fever, inappetence, 
progressive anaemia, haemoglobinuria, 
pale and/or icteric mucous membranes, 
gastrointestinal stasis, emaciation and 
death which might also occur in the final 
stages (Qablan et al., 2012). Moreover, 
Swelum et al. (2014) found that camels 
naturally infected with babesiosis have 
clinical, haematological and biochemical 
parameters changes. Programmes for con-
trol of blood parasite are not commonly 
available (Hairgrove et al., 2015).  

A suspected case of camel piroplas-
mosis can be identified based on the clini-
cal manifestation of the infected camels 
(FAO, 2014; Swelum et al., 2014). To 
confirm a suspected case, different labora-
tory diagnostic techniques have been de-
veloped for camel piroplasmosis including 
microscopic examination of blood smears, 
serological tests and molecular appro-
aches (Ganjali, 2016; Faraj et al., 2018). 

The information on camel babesiosis 
in Nineveh governorate is scant. There-
fore, the main goals of the present work 
were to diagnose Babesia caballi in ca-
mels using microscopic examination and 
conventional polymerase chain reaction 
and to evaluate clinical, haematological 
and blood biochemical parameters. 

MATERIALS AND METHODS 

Animals and study area  

The study was conducted on 62 local 
breed camels, 27 years old and from 
both sexes reared in the Gogjalee region 
in Nineveh governorate, Iraq, naturally 
infected with B. caballi and 12 clinically 
healthy local camels considered as con-
trols based on clinical and laboratory exa-
mination. Complete clinical and labora-
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tory examinations were applied for all 
animals using the routine clinical and 
laboratory methods. 

Samples collection   

From September 2018 to March 2019, 
blood samples were withdrawn from each 
camel via the jugular vein using 18G nee-
dle into three sterile Vacutainer® tubes (5 
mL each), one with ethylenediamine-
tetraacetic acid (EDTA) anticoagulant for 
complete blood counts and PCR, a second 
tube with trisodium citrate from which 
plasma was separated for blood clotting 
indices estimation and a plain tube for 
obtaining serum for biochemical analysis. 

Blood smears examination 

A total of 124 blood smears, consisting of 
thin and thick blood smears (n=62) were 
prepared, air-dried, fixed in absolute 
methanol, stained with 10% Giemsa stain  
and observed under light microscope to 
identify the parasites and estimate the 
parasitaemia rate. The latter was calcu-
lated following the equation of Fritsche & 
Smith (2001): Parasitaemia (%) = (num-
ber of infected RBCs/number of counted 
RBS) × 100. 

Furthermore, the fluorochrome 0.01% 
acridine orange was also used to stain 
blood smears (n=62) for examination un-
der fluorescent microscope as a confirma-
tory diagnosis of parasites (Ciancaglini et 
al., 2005).  

 

Conventional PCR technique 

Genomic DNA was obtained from the 
camel’s blood samples employing the 
QIAamp® DNA Mini Kit (QIAgen GmbH, 
Hilden, Germany). The concentration and 
purity of the DNA yield from of camel’s 
blood samples were established by utili-
sing NanophotometerTM P-Class (IMPLEN, 
Germany). The concentration of the sam-
ple was measured by absorbance (A) at 
wavelength 260 nm. It was found to range 
from 4290 ng while, the purity was an 
A260/A280 nm ratio of 1.71.9.  

The hypervariable V4 region of 18S 
rRNA gene of B. caballi from camel blood 
(n=62) was amplified as a target in con-
ventional PCR technique. The oligonu-
cleotide primers were designed by Slo-
boda et al. (2011) and obtained from First 
BASE Laboratories Sdn. Bhd. Malaysia 
(Table 1). PCR reactions were carried out 
in a total volume of 25 μL, consisting of 
12.5 μL commercial Master Mix (1st 
BASE Pte Ltd, Singapore), 20 μM of each 
primer and ~20 ng of genomic DNA. The 
mixture was pre-denatured for 5 min at 95 
ºC, then subjected to denaturation for 45 s 
at 94 ºC, annealed for 45 s at 60.5 ºC, 
with extension for 30 s at 72 ºC, finally 
extended for 10 min at 72 ºC; and 36 cy-
cles were repeated. The amplified DNA 
samples were subjected to electrophoresis 
on 1.5% agarose gel stained with Midori-
Green to visualise the amplified DNA 
fragment in the Gel DocTM EZ imager 
(BIO RAD/ USA).  

Table 1. Oligonucleotide primers used for amplification of the parasite 18S rRNA genes 

 Primers Sequences 5’3’ nmoles Expected size (bp) 

TBM_F CTT CAG CAC CTT GAG AGA AAT 22.6 

BC_R GAT TCG TCG GTT TTG CCT TGG 21.3 
650 
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Haematological and biochemical analysis  

Blood was used for haematology analysis, 
including total red blood cell count 
(TRBc), packed cell volume (PCV), hae-
moglobin concentration (Hb), total leuko-
cyte counts (TLC), platelet count (Plt), 
mean platelet volume (MPV), platelet 
distribution width (PDW), mean corpus-
cular volume (MCV) and mean corpuscular 
haemoglobin concentration (MCHC) using 
haematology analyser (Genex, USA). Thin, 
dry, fixed Giemsa-stained blood smears 
were utilised for differential leukocyte 
counts (Weiss & Wardrop, 2010).  

Plasma was used to determine the 
prothrombin time (PRT), activated partial 
thromboplastin time (APTT) and fibrino-
gen, employing commercial kits (Biolabo, 
France). Clotting time (CT) was estimated 
according to Bush (1975). Furthermore, 
troponin-I (cTn-I) was evaluated in camel 
sera with a commercially available cTn-I 
enzyme-linked immunosorbent assay 
(ELISA) kit (EAGLE, Biosciences, Italy). 
Additionally, creatine phosphokinase 
myocardial band (CpK-MB) and lactate 
dehydrogenase (LDH) were spectropho-
tometrically measured using commercial 
kits (Roche Diagnostics, Indianapolis, 
GMBH, Germany). 

Statistical analysis 

The differences between camels infected 
with Babesia caballi and healthy camels 
(controls group) were evaluated statisti-
cally employing Student t-test (SPSS) 
(Leech, 2007). 

RESULTS  

In the current study, Babesia caballi was 
diagnosed in 62 local camels. The pear-
shaped B. caballi existed, mainly in pairs, 
within the erythrocytes in blood smears 

stained with Giemsa 10 and fluorochrome 
acridine orange (Fig. 1, 2). The parasi-
taemia rate ranged from 4 to 9%  (mean 
8.59±0.13%). Moreover, as a confirma-
tion for the diagnosis of B. caballi infec-
tion, the conventional PCR technique ex-
hibited the positive bands of the parasite’s 
18S rRNA gene (Fig. 3). 

This study indicated that the camels 
naturally infected with B. caballi exhi-
bited varying clinical manifestations, in-
cluding partial or total loss of appetite 
(88.7%), emaciation (83.8%), pale mu-
cous membranes (80.6%), irregular heart 
beats by auscultation (59.6%), rough hair 
coat (61.2%), digestive disturbances 
(48.3%), haemoglobinuria (22.5%) and 
existence of ticks on various parts of the 
body (54.8%) (Table 2). In addition, data 
concerning clinical examinations of in-
fected camels indicated a considerable 
rise (P<0.05) in body temperature, respi-
ratory and heart rates of infected camels 
compared to the controls (Table 3). 

The outcomes of haematological exa-
minations indicated a statistical significant 
reduction in the mean values of red blood 
cells, haemoglobin and PCV of B. caballi-
infected camels compared to healthy ani-
mals, reflectingd macrocytic hypochromic 
anaemia. In addition, the results further 

 

 

Fig. 1. Blood smears stained by Giemsa 10%, 
showing Babesia caballi inside the camel 
erythrocytes, under oil immersion 100×. 
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revealed leukocytosis due to a significant 
(P<0.05) increase in the percentage of 
lymphocytes (lymphocytosis) (Table 4). 

On the other hand, results also showed 
that there were significant differences in 
clotting factors in camels infected with B. 
caballi compared to healthy animals. Fur-
ther, results showed a significant (P<0.05) 
reduction in total platelets count and fib-
rinogen in camels with B. caballi com-
pared to healthy animals, whereas values 

of mean platelet volume, platelet distribu-
tion width, clotting time, prothrombin 
time and activated partial thromboplastin 
time were significantly (P<0.05) increased 
in B. caballi-infected vs healthy animals 
(Table 5). 

The biochemical analysis indicated a 
significant (P<0.05) rise in some cardiac 
biomarkers troponin I (cTnI), creatine 
phosphokinase  myocardial  band and lac- 

A B

 

Fig. 2. Blood smears showing Babesia caballi inside the camel erythrocytes using  
fluorescent microscopy; 0.01% acridine orange staining. A. 1000×; B. 1800×. 

M  1 2  3  4  5 6  7  8  
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1000 bp

 

Fig. 3. Gel electrophoresis image exhibiting: lane M. Exact Mark 1001000 bp DNA ladder; lanes 
19; 18S rRNA in B. caballi infected camels, band size ~650 bp. 
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Table 2. Frequency and percentage of clinical manifestations of camels infected with B. caballi 
(n=62). 

Clinical manifestations 
Number of camels with 
clinical manifestations 

Percentage 
% 

Partial or total loss of appetite 55 88.7 

Emaciation 52 83.8 

Pale mucous membranes 50 80.6 

Rough hair coat 38 61.2 

Irregular heartbeats  37 59.6 

Digestive disturbances 30 48.3 

Haemoglobinuria 14 22.5 

Presence of ticks on different parts of the body 34 54.8 

Table 3. Body temperature, respiratory and heart rates of camels infected with B. caballi and healthy 
animals. Data are presented as mean ± SEM 

Parameters Healthy camels (n=12) Infected camels (n=62)  

Body temperature, °C  38.2 ± 0.74 39.8 ± 1.40 * 

Respiratory rate, min1  10.4 ± 2.85 22.8 ± 6.71* 

Heart rate, min1  32.2 ± 2.34 62.3 ± 7.40 * 

* P<0.05 between both groups. 

Table 4. Blood parameters of camels infected with B. caballi and healthy animals. Data are presented 
as mean ± SEM 

Parameters Healthy camels (n=12) Infected camels (n=62)  

RBC, T/L    7.73 ± 1.33   4.68 ± 1.34 * 

Hb g/L  123 ± 16.3   82.2 ± 28.4 * 

PCV, %  30.6 ± 3.78 22.8 ± 2.92 * 

MCV, fL  39.58 ± 7.83 48.71 ± 6.28 * 

MCHC, g/L  401.9± 58.3 360.5 ± 79.2 * 

WBC, G/L 11.84 ± 1.83 13.93 ± 1.22 * 

Lymphocytes, %  41.3 ± 2.3 50.2 ± 2.16 * 

Neutrophils, %  46.2 ± 1.76 43.8 ± 3.87 

Monocytes, %    4.5 ± 0.8   3.9 ± 0.82 

Eosinophils, %    4.17 ± 0.8   3.22± 0.71 

Basophils, %    0.7 ± 0.14   0.7 ± 0.11 

* P<0.05 between both groups. 
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tate dehydrogenase in camels with B. ca-
balli (Table 6). 

DISCUSSION 

There are several studies which have de-
tected the prevalence of camel piroplas-
mosis (Babesia spp. and Theileria spp.) in 
different provinces of Iraq including: 
Southern Iraq with 9.95% and 5.8% 
(Jasim et al., 2015), Najaf province with 
31.87% and 29.37% (Al-Amery et al., 
2017), and Al-Diwaniyah province with 
53% and 46.5% (Al-Naily, 2018), using 
different laboratory techniques. In the 
current study, Babesia caballi has been 
diagnosed for the first time in local camel 
breeds in Nineveh governate according to 
microscopic examinations of thin and 
thick blood smears stained with Giemsa  
and fluorochrome acridine orange, ap-

pearing as pear-shaped, and existing 
mainly in pairs within the erythrocytes. 
These results are consistent with those 
observed by Swelum et al. (2014), Jasim 
et al. (2015), Abd-Elmalek et al. (2016) 
and Ibrahim et al. (2017). The percentage 
of haemoparasitism of Babesia caballi in 
infected camels ranged from 49%. These 
findings are similar to those noted by Al-
saad et al. (2015) who found that Babesia 
caballi parasitaemia ranged from 58%. 
The microscopic detection of piroplasms 
by visual examination of blood smears 
stained with Giemsa is the simplest, most 
rapid and accessible diagnostic method 
for confirming the clinical cases of piro-
plasms (Irwin, 2010). In this study, B. 
caballi in camels was diagnosed by con-
ventional PCR technique and the positive 
bands of the parasite were at approxi-
mately 650 bp. This outcome concurs with 

Table 5. Blood clotting indices of camels infected with B. caballi and healthy animals. Data are pre-
sented as mean ± SEM. 

Parameters Healthy camels (n=12) Infected camels (n=62)  

Platelets, G/L  449 ± 22.14 322 ± 11.42* 

MPV, fL      4.29 ± 0.72     8.33 ± 0.61* 

PDW, %    12.23 ± 1.6   18.51 ± 1.6* 

Clotting time, min      3.3 ± 1.2     4.6 ± 1.85* 

Prothrombin time, s    12.5 ± 5.2   13.8 ± 4.8* 

Activated partial thromboplastin time, s    11.78 ± 1.6   16.82 ± 1.78* 

Fibrinogen, g/L      3.11 ± 0.77     2.71 ±0.84* 

* P<0.05 between both groups. 

 

Table 6. Serum cardiac troponin I and some enzyme activities of camels infected with B. caballi and 
healthy animals. Data are presented as mean ± SEM. 

Parameters Healthy camels (n=12) Infected camels (n=62)  

Serum cardiac troponin I, ng/mL      0.33 ± 0.06     27.21 ± 1.2* 

CpK-MB, U/L    54 ± 12   117 ± 23* 

LDH, U/L  455 ± 78 490 ± 33* 

* P<0.05 between both groups. 
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the findings of Khamesipour et al. (2015) 

and Ibrahim et al. (2017) who stated that 
molecular results clearly confirmed the 
presence of the parasite.  

Camels infected with B. caballi exhi-
bited different clinical manifestations 
which reflected the acute form of the dis-
ease. This finding is in congruence with 
the reports of Qablan et al. (2012), Swe-
lum et al. (2014) and Alsaad et al. (2015). 
The pale colour of the mucous membranes 
in camels infected with haemoparasites 
suggested the presence of anaemia due to 
decrease in haemoglobin concentration 
and total erythrocytes count, which oc-
curred because of lysis of erythrocytes and 
elimination of infected red cells by the 
reticuloendothelial system (Maharan, 
2004). Furthermore, irregular heart beats 
might be indicative of the first step of 
cardiac problems. Arrhythmia is defined 
as an irregular heartbeat, when the heart 
beats too fast, too slowly, or irregularly, 
and when the electrical signals to the heart 
that coordinate heartbeats are not func-
tioning normally (Tharwat et al., 2013). 
The presence of ticks infesting different 
parts of the body on infected camels iden-
tified them as a significant biological 
transmitter of the disease (Wernery & 
Kaaden, 2002; Apanaskevich et al., 
2008). The vital signs of infected camels 
were observed to change, since increased 
body temperature might suggest the lib-
eration of pyrogens due to lysis of body 
cells followed by stimulation of thermo-
regulatory centres for fever crises. Fur-
ther, anaemia will decrease blood perfu-
sion, therefore tissue hypoxia will occur, 
thereby resulting in anaerobic metabolism 
of decreased perfusion, and respiratory 
rate will be increased (Maharan, 2004). 
Higher heart rate in infected camels, 
which could also be the result of hypoxia 
(anaemic hypoxia), caused by the de-

creased erythrocyte count and haemoglo-
bin concentration which affects oxygen 
transport to body tissues, leading to tissue 
deprivation of adequate oxygen supply 
(Constable et al., 2017) 

The outcomes of the present study in-
dicated a macrocytic hypochromic type of 
anaemia in diseased camels which oc-
curred because of the reduction in haemo-
gram (total erythrocyte count, haemoglo-
bin concentration and packed cell vo-
lume). Similar results were also noticed 
by Abdelrahim et al. (2009) and Ibrahim 
et al. (2017). The onset of anaemia related 
to Babesia caballi infection could be due 
to diverse mechanisms, decreased eryth-
rocyte lifespan due to erythrocyte lysis 
which is a result of the direct parasitic 
effect on the infected erythrocytes, and the 
depression of haematopoietic system 
which is also a relevant factor (Swelum et 
al., 2014). In addition, erythrocytes pha-
gocytosis by the macrophages triggered 
by parasitic damage to red blood cells and 
the antierythrocytic auto antibodies 
changes in bone marrow are indications of 
bone marrow depression (Abd-Elmaleck 
et al., 2014). Nevertheless, the type of 
anaemia diagnosed in the current study 
suggested a regenerative form, Therefore, 
the number of reticulocytes will increase 
in the bloodstream of infected animals. 
Similar results were reported by Swelum 
et al. (2014). 

The results showing leukocytosis oc-
curring due to significant lymphocytosis 
in infected camels were in line with results 
of Egbe-Nwiyi (1994) and Uilenberg 
(2006). Leukocytosis developed due to 
the stimulation of lymphoid tissues and 
stem cells in the bone marrow by Babesia 
and/or its toxins, and also due to lymphoid 
depletion and disorders of massive lym-
phocytes (Weiss & Wardrop, 2010). Fur-
thermore, lymphocytosis in Babesia infec-
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tion will be more significant if antibodies 
are formed in response to antigen (Swe-
lum et al., 2014). 

The current study proves that B. ca-
balli infected one humped camels had 
induced coagulation defects. There is little 
documentation of the impact of camel 
babesiosis on clotting factors. Variations 
in clotting factors shown in the present 
study were also reported by Alsaad (2009) 
and Abdel Galil et al. (2013) as signifi-
cant decrease of platelets count (thrombo-
cytopaenia). Hypofibrinogenaemia and 
prolonged blood clotting time suggested 
the prevalence of petechial haemorrhages 
which might be evident in mucous mem-
branes but the decrease of platelets num-
ber could also take place because of the 
depressed bone marrow activity, spleno-
megaly and expropriation or retention of 
platelets, which could result from dis-
turbed haemostasis  and might be termi-
nated by microthrombosis and infarction 
of organs like the brain, lungs and intes-
tine (Hussein et al., 2010). In the current 
work, clotting factors showed obvious 
deterioration in the clotting system of in-
fected camels with imbalanced regulation 
which might lead to hyper- and/or hypo-
coagulation indicating the beginning of 
disseminated intravascular coagulation 
(Bick, 2003; Pantanowitz, 2003).  

Few studies are available on the topic 
of cardiac biomarkers in camels. How-
ever, the use of specific biomarkers for 
the evaluation of heart damage is impor-
tant in the diagnosis of myocardial dis-
eases, as such biomarkers are widely used 
in confirming the disease status, the risks 
and clinical decision for the appropriate 
diagnosis (Adams, 1998). Therefore, in 
this study, troponin, CpK-MB and LDH 
concentrations were measured as they 
resulted in a significant increase in in-
fected camels compared to the control 

group. Serum cardiac troponins may be 
evaluated via myocardial damage cells in 
humans and various animals, as an indica-
tor of myocardial injury (Tharwat et al., 
2013). Troponins, are defined as protein 
molecules that are a part of cardiac and 
skeletal muscles, while on the contrary, 
smooth muscle cells do not have troponins 
(Vishal et al., 2012). Troponins are libe-
rated in response to myocardial injuries. 
However, ischaemia is the most common 
causal factor in cardiac muscle damage, 
which is suspected in the current study, in 
most cases it could develop due to anae-
mia (Tharwat et al., 2013). The degree 
and the duration of creatine phos-
phokinase myocardial band elevation in 
serum was nearly within the range of an 
acute myocardial infarction. Therefore, it 
is considered that this is due to the effects 
of an ongoing increase in the enzyme ac-
tivity as a result of cardiac myopathy that 
develops in heart problems (Karapinar et 
al., 2010). Further, the significant increase 
in LDH level in infected camels suggest 
that the increase of cardiac dysrhythmias 
in the myocardially diseased animals may 
result from metabolic and electrolyte dis-
orders as LDH enzyme is found in most 
tissues such as the heart, liver, erythro-
cyte, leukocytes, and kidney (Alshamsi et 
al., 2015; Valvona et al., 2016).  

 CONCLUSIONS 

Based on microscopic examination, vari-
ous shapes of B. caballi were seen in the 
cytoplasm of erythrocytes in infected ca-
mels. Babesia caballi in camels can cause 
an acute form of disease with haemato-
logical changes, significant differences in 
clotting factors and increase in concentra-
tions of some cardiac biomarkers in in-
fected camels. Therefore, it is a disease 
that must be taken care of by early diag-
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nosis. The control of ectoparasites is al-
ways advised.  
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