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Abstract

Field epidemiological survey was conducted to find out the types and percentage of blood parasites infecting Iraqi
camels in the governorates of AL-Furat AL-Awsat governorates (Karbala, AL-Najaf, AL-Qadisiyah, Babel and AL-
Muthanna). A total of 125 blood samples for both sexes were collected randomly from camels that were coming
for treatment in clinics veterinary services for the aforementioned governorates for a period time from 1/4/2020
to 1/4/2021, where the ages of the camels were (less than one year and 20 years), some of these camels were in a
very good health condition ( un infected camels) about (27) animals; while the other not ( infected camels) about
(98) animals .(2) mm of blood volume was collected from the jugular vein and placed in containers containing an
anticoagulant (ethylene diamine tetra acetic acid EDTA). We see the highest number and percentage of infection
were, respectively, of Anaplasma parasite in (37) with a rate of (29.6%), then the Babesia parasite with a number
of (25) by (20%), then the Theileria parasite with a number of (19) by (15.2%); the lowest percentage was infection
with a blood parasite by trypanosomes with a number of (17) by (13.6%); Thus, the types of blood parasites
recorded a significant statistical difference at the level (P 2 0.05). The results of the clinical examination showed
that there was a statistically significant difference (P > 0.05) between the groups of uninfected and infected camels
in sex and age. The infection of females was much higher than that of males at a rate of (52%) in females, while
(26.4%) in males. Upon statistical analysis of this result, it was found that there was a significant statistical
difference at the level of (P > 0.05) between males and females. As for the results of examining blood slides for
infection with parasites and their relationship with the age of the animal and for all types of parasites, it showed
that the highest number and percentage of infection for all types of parasites was at young ages (5 years - 10
years) and the lowest percentage of infection also for all types of parasites was at ages (11 years - 15 years) this
result not record statistically significant difference (P < 0.05). Our study recommended that making periodic teams
to treat flies and ticks and to give medicines that treat all parasites; carrying out extensive studies on camel blood
diseases because of their impact on camel productivity then affecting the economy of the country; carrying out
preventive programs by mobile teams to give vaccines, vitamins and all preventive medicines; carrying out
research studies to find out whether camel blood parasites are transmitted to humans or not conducting a study to
find out if there are negative effects of camels infected with parasites on people who are in direct contact with
them.
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Introduction Bedouin homes and clothing as well, in addition to
The camel is one of the few animals that humans using camels for mobility and movement due to their
have formed a bond of familiarity and dependency ability to withstand fatigue and thirst (Yam and
with ; and it is considered a reason for the Khomeiri, 2015). In developed areas and cities,
development of life in many regions of the Middle camels are used for commercial and tourism
East, North Africa and Central Asia, where the purposes, and camels are still important to them at
Bedouins in the Arabian Peninsula raised camels and the present time, as they are raised to benefit from
relied on them mainly for the economy; they took their meat, milk and hair, in addition to running
from their milk , meat the basic food, and they camel races; Specifically, in the Arabian Peninsula
produced from leather ( hair fabrics) for making (Yam and Khomeiri, 2015; Kamani et al, 2008).

Although camels are very tolerant of harsh desert
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conditions and adapt to them because of their
physiological characteristics that differ from other
animals, they face a variety of diseases (Alzuraiq et
al, 2015; Swelum et al, 2014) that affect various
systems of the animal’s body Including parasites of
the digestive system and parasites of the blood that
affect the health of camels, leading to anemia-
wasting-lack of production of milk- meat and
dander- intolerance to harsh environmental
conditions- inability to walk long distances and carry
weights and in the case of severe injury leads to
death and mortality of the animal ( Karimi, 2014).
Iragi camels, like other camels, are infected with
parasites in general and blood parasites in particular.
They become infected with theileriosis, which is an
important blood parasitic disease that infects
animals and causes various clinical symptoms
ranging from simple to severe and symptoms of a
fatal disease. This depends partly on the animal
species- host- age and types of microorganisms
exposed (Mukhebi et al, 1992). Tropical Theileria
that caused by species of the genus Theileria, has a
wide distribution from North Africa to China
(Mukheb et al, 1992). Camels are also infected with
trypanosomiasis, which is considered the most
important and most dangerous pathogen. It is a
parasitic disease that affects camels all over the
world and in Iraqg; it is called by several local names
in the central Euphrates governorates, such as (Al-
Sura - Zariji - Flies - Al-Huiam) (Hilali et al, 2004; Al-
Ani, 2004). It is caused by a parasite T. evansi infects
a wide range of animals throughout the tropical and
subtropical regions of the world (Losos, 1995; Abdel-
Rady, 2008). Animals, including camels, are infected
with anaplasmosis, which is transmitted by
arthropods of ruminant animals, according to the
species of the genus Anaplasma (Rickettsiales:
Anaplasmataceae) (Kocan et al, 2004). One known
species is Anaplasma spp. A. marginale is considered
the most virulent; its infection characterized by
leading to progressive hemolytic anemia, and leads
to widespread economic losses in tropical and
subtropical regions (Hairgrove et al, 2015; Silveira et
al, 2012). A. centrale type is able to cause a
moderate degree of anemia, but clinical outbreaks in
this area are extremely rare. In tropical and
subtropical regions, it is used as a live vaccine for
cattle against the pathogen A. marginale (Carelli et
al, 2008). It is possible to distinguish between A.
marginale and A. centrale by location and
characteristics from A. centrale by the location and
the characteristics of the inclusion bodies in the
erythrocytes (Ristic and Kreier, 1984). Another blood
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parasite is the Babesia parasite, and there is a
suspicion that pyro plasmids belonging to the genera
Babesia infect dromedary camels (Egbe-Nwiyi and
Chaudry, 1994), but the data published so far are
very limited (Al-Khalifa et al, 2009; Swelum et al,
2014). Numbers of studies and research have been
published on the significant impact of Babesia
infection in domestic animals -humans and some
species of animals living in wildlife have generally
considered this tick-borne apicomplexan to be highly
specific to a particular host species (Al-Khalifa et al,
2009). Despite the importance of camels and the
importance of parasitic diseases that afflict them
and caused many economic losses, there is a dearth
of research and information about them in Irag.
Therefore, we were chosen for this research to
conduct a field survey on the types of blood
parasites that infect Iragi camels and their infection
rate specifically in the governorates of the Middle
Euphrates, which include (Karbala — AL-Najaf — AL-
Qadisiyah —Babel — AL-Muthanna).
Materials and Methods

Choosing animals of research and period time: The
research included (125) camels randomly selected
from the Iraqgi camels for both sex that were brought
for examination and treatment in the veterinary
clinics of AL-Furat Al-Awsat governorates (Karbala —
AL-Najaf — AL-Qadisiyah —Babel — AL-Muthanna) by
(25) animals from each governorate for the time
period from 1/4/2020 to 1/4/2021, their ages ranged
from (less than 1 year - 20 years) for both sexes.
Clinical examination of camels: We conducted a
clinical examination of (125) animals from which
blood samples were collected. Some of them were in
very good health, and no observation was recorded
on them when conducting the clinical examination
for them. When conducting a microscopic
examination of their blood slides, it was also found
that they were free of all diseases, including blood
parasites; Their number is (27) animals, while the
number (98) animals were infected with blood
parasite, some of them did not show symptoms of
infection with blood parasites, but by laboratory
examination, the result was infected, as the number
was (75) animals, and the other group showed all
the symptoms of infection with blood parasites,
which included weakness - depression - Emaciation -
coarseness of the hair - softness and atrophy of the
hump - a collection of marshmallows in different
parts of the animal's body - hematuria - enlarged
lymph nodes - high temperature. The most
important point of the examination was the
presence of flies and ticks (Tabanus, Stomoxys and
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tick-infested camels). The number of these camels
was (12) As for the other part of the animals, the
clinical examination showed some clinical signs,
which leads to suspicion of the presence of blood
parasites, whose number was (11) animals. Thus, the
results of the clinical examination were divided into
three groups (12). (Asymptomatic - subclinical -
clinical) We relied on clinical examination (Baraka
TA.; 2000; Radostits et al, 2008).

Collecting blood samples: (125) blood samples were
collected from the camels that were examined and
used in the research, where sterile and clean
syringes with a capacity of (5) mm were used to
collect (2) mm of blood volume from the jugular vein
after sterilizing the area by wiping the area with
ethyl alcohol and then placed in tubes containing
anticoagulant (ethylene diamine tetra acetic acid
EDTA) and move the tubes quietly and accurately to
mix the substance with the blood to prevent its
coagulation to make slides and stained them by
Giemsa stain ( Qablan et al, 2012).

Microscopic examination: Microscopic examination
is conducted to see the morphological shape of the
blood parasites to distinguish them according to
their shape based on (Soulsby, 1982; Rahbari et al,

Infected camels

Uninfected
camels

Total No.

m Uninfected camels
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2008). To perform the microscopic examination,
blood smears of both types (thick and light) are
made by taking two blood drops, and each point is
placed on a clean glass slide and spread, one of
which is spread thickly and the second is spread
Lightly and dried, then fixed with methanol for (5)
minutes, then stained with Giemsa stain for (30)
minutes, and finally washed with distilled water,
dried and examined under an oil lens at a power of
100X according to (William et al, 2019; Luekins,
2002).
Statistical analysis: The data obtained through our
study were statistically analyzed using chi-square
tests (X?) at p< 0.05 to analyze the differences in
groups of different ages, sex, and rate of parasitemia
for samples collected randomly (Leech et al, 2011).
Results and Discussion
The results of the examinations of (125) animals
showed that there were (27) animals with a rate of
(21.6%) for both sexes free from all diseases,
including blood parasites, and (98) animals with a
rate of (78.4%) for both sexes infected with blood
parasites, as shown in Figure (1).

Total No.

m Infected camels

Figure (1): Shows the total number of examined camels also the number of infected and uninfected camels, and
the percentage of infection for both sexes

When conducting a clinical examination of the
affected animals, they were divided into three
groups according to the appearance or absence of
clinical symptoms, as shown in Figure (2). The first
group was infected and did not show pathological
symptoms at a rate of (38%) of the total percentage,
which is the largest percentage; this group was
called (Asymptomatic group) while the second
group showed all typical clinical signs and symptoms
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such as paleness of the mucous membranes -
jaundice - high fever - general weakness - emaciation
- coarseness of the hair and inhomogeneity of its
distribution on the skin - enlarged lymph nodes -
hematuria - escaping from the sun and edema in
deferent places of the body of the animal ;the
percentage of it was (6%) of the total percentage;
this group was called the clinical group. As for the
third group, it showed some partial clinical signs and
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overlapped with some unclear pathological of the total percentage, and this is consistent with
symptoms, which leads to suspicion of infection with (EI-Naga and Barghash, 2016).

blood parasites; when conducting a microscopic

examination, it was confirmed the infection; it was

called the subclinical group; its percentage was (6%)

m Asymptomatic
m Sub-clinical
Clinical

m Total

Figure (2): shows how to divide the number of infected camels into three groups (Asymptomatic - subclinical -
clinical signs) according to the clinical examination

30
25
20
15
10

5

0
(1< -4)years (5 -10)years (11 -15) years (16-20) years Total
® Numbers of uninfected camels m Percentage %

Figure (3): explains the ratio of the number of healthy camels to the total number of camels by age groups
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Figure (4): shows the ratio of the number of infected camels to the total number of camels by age groups
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Table (1): shows the total number of examined camels, each group of uninfected camels and infected camels
with blood parasites, by age groups

Age / year | No. Infected % No. of % Total % ssd
camels with Uninfected No. (p-value)
B.P camels
(1< -4) 27 21.6 10 8 37 29.6
(5-10) 32 25.6 7 5.6 39 31.2 P <0.05
(11 -15) 17 13.6 5 4 22 17.6
(16-20) 22 17.6 5 4 27 21.6
Total 98 78.4 27 21.6 125 100

Abbreviations: No. means: number, B.P: means: Blood parasite, %: means: percentage, ssd: means: significant

statistical difference (p-value).

Table (1) shows the total number of examined
camels in the research; the number of a group of
uninfected camels and a group of infected camels
with blood parasites, according to the age groups for
both sexes.

As for the results of the infection and its relationship
with the sex of the animal; it is shown in Table (2),
where the infection was much higher in females
than in males; females were (65) animals, with a rate
of (52%) of the total number of infections, while the
number of males was (33)with a rate of (26.4%) from
the total number of infections, when conducting the
statistical analysis of this result, it was found that
there is a statistical significant difference at the level
(P 2 0.05) between the male and female groups ; this
result is consistent with the results of the study
(Salim et al, 2010) ,where his study recorded (46/69)
(66%) in milk female animals more than in males in
the north of Tunisia, while the results of our study
do not agree with (Al-Khaledi, 2008), as it recorded
his study on the blood parasites of cows and camels,
so the result was (52.29%) from 114 cows and
(54.44%) from 202 female camels in Diwaniyah
governorate. While a study (Ahmed et al, 2004), in
Kingdom of Saudi Arabia did not record any
difference in infection between males and females
;To explain the result of our study, the higher rate of
infection in females than in males, especially in
males of young ages, according to what we learned
about during the study and discussion with breeders,
may be due to the approach that breeders and
owners of the animals; they slaughter males at
young ages and keep only males of good health and
fertility, which their number is very few in the herd
by One male to ten females, while the females keep
them all for reproduction, pregnancy and childbirth,
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thus they are exposed to infection over time and
this leads to increase the percentage of infection in
females than it is in males.

Table (2) shows the total number of camels, the
number of uninfected and infected camels, and their
relationship with the sex of the animals. It shows
that the infection rate was higher in females than it
is in males.

The results of examining slides of blood samples
stained with gemza stain for research camels that
were made from camel blood in AL-Furat Al-Awsat
governorates (Karbala — AL-Najaf — AL-Qadisiyah —
Babel — AL-Muthanna). The results showed that
there are four types of blood parasites infecting
camels in these governorates Shown in Figure (5)
and Table (3). The infection was recorded with each
of the parasites (trypanosomiasis - thaleria -
babesiosis - anaplasma), where the highest number
of infection with the anaplasma parasite was (37),
with a rate of (29.6%), then the infection with the
Babesia parasite was (25). At a rate of (20%), then
infection with the thaleria parasite numbered (19) at
a rate of (15.2%). The least number and percentage
of infection was in trypanosomiasis parasites
number and percentage, respectively (17), at a rate
of (13.6%). We also noticed that in some blood slides
of the same animal there was an mixed infection
between two or more or four parasites of blood
parasites in one animal. Thus, when we analysis the
data found a statistical difference concerned with
the multiplicity of infection in one animal, and there
was no significant statistical difference at the level of
P < 0.05 in the quality of infection for one type of
blood parasite. These results are consistent with
(Ismeal et al, 2016; Faham et al, 2015; Al-Amery et
al, 2017). Table (3) shows the total number of
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infected camels, the four types of infected blood all types of parasites was at ages (11 years - 15
parasites, the number and the percentage of each years) with a number of (17) at a rate of (13.6%).
type of parasite. The results of examining blood When analyzing the data statistically, it was found
samples and their relationship with the age of the that there was no significant statistical difference at
animal for both sexes and for all types of parasites as the level (P < 0.05) between the type of infection
shown in Table (4) show that the highest number and the age groups. Thus, our study agrees with
and infection rate for all types of parasites was in (Bhutto et al, 2010; Barghash et al, 2014; Barghash,
young ages (5 years - 10 years) with a number of (32) 2010).

with a rate of (25.6%). The lowest infection rate for

Table (2): Shows the numbers of total camels, the numbers of uninfected and infected camels and their
relationship with the sex of animals

Sex No. of % No. of % Total % ssd
Infected Uninfected (p-value)
camels with camels
B.P
Male 33 26.4 16 12.8 49 39.2 P<0.05
Female 65 52 11 8.8 76 60.8
Total 98 78.4 27 21.6 125 100

Abbreviations: No. means: number, B.P: means: Blood parasite, %: means: percentage, ssd: means: significant
statistical difference (p-value).

Table (3): shows the total number of infected camels, the types of blood parasites, the number and the
percentage of infection for each type

No.of Infected Babesia Theileria spp Anaplasma Trypanosoma ssd
camels with B.P spp spp spp (p-value)
No. % No. | % No. % No. % No. % P <0.05
98 78.4 | 25 20 19 15.2 | 37 29.6 |17 13.6

Abbreviations: No. means: number, B.P: means: Blood parasite, %: means: percentage, ssd: means: significant
statistical difference (p-value).

250
200
150
100

50

m No.Infected camels = Anaplasma spp Theileria spp

Babesia spp = Trypanosoma spp

Figure (5): shows the total number of camels infected with blood parasites, the four types infected with them,
and the number and percentage of each type of parasite
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Table (4): shows the total number of infected camels, types, number and the percentage of infection for each
type of blood parasite by age group

Age / year | Total No. of Babesia Theileria Anaplasma Trypanosoma ssd
Infected spp spp spp spp (p-value)
camels
No. % No. % No. % No. % No. %
(1< -4) 27 | 216 | 5 4 4 32 | 10 8 4 3.2
(5-10) 32 | 25.6 6 4.8 4 3.2 8 6.4 3 2.4
(11 -15) 17 [ 136 | 6 | 4.8 5 4 10 8 5 4 P <0.05
(16-20) 22 | 17.6 8 6.4 6 4.8 9 7.2 5 4
Total 98 | 78.4 | 25 20 19 | 15.2 | 37 29.6 17 13.6

Table (4) explains the relationship of infection with blood parasites according to the age group for both sexes; It
shows that there is no statistical significant difference at the level of P < 0.05 between the age groups and the type
of infection. As for the results of examining blood smears to distinguish the shape of bloody parasites, they are
illustrated by Figure (6), and the shape was distinguished according to (William J.; et al; 2019); (Luekins, A.G.;

2002).
\

"0

A. Anaplasma spp.

C. Babesia spp. D. Trypanosoma spp.

Figures (6): shows blood parasites the genus of A. anaplasmosis, B. thaleria, C. babesiosis, and D.
trypanosomiasis.
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Recommendations

1. Work in periodic teams to treat flies and ticks, and

to give medicines that treat all parasites.

2. Carrying out extensive studies on camel blood

diseases because of their impact on camel

productivity and, consequently, on the country's
economy.

3. Implementation of preventive programs by mobile

teams to give vaccines, vitamins and all preventive

medicines.

4. Conducting research studies to find out whether

camel blood parasites are transmitted to humans or

not.

5. Conducting a study to find out whether there are

negative effects for people who deal with camels,

including breeders, farmers, owners and herders of
camels infected with blood parasites.
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