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Abstract

Because of the economic importance of the camels and the scarcity of studies
related to it in Irag, our study aimed to investigate Babesia spp and Theileria spp by
molecular methods. The current study was conducted during the period from
September 2017 to March 2018 and collected 200 random blood samples from
camels included (125 females and 75 males and two groups of ages )150(>1 years)
and 50(<lyear ) some of them appear on it clinical signs and some did not show any
symptoms from the slaughterhouse of Al- Diwaniya province. This study was
designed to diagnose these parasites firstty by microscopic examination by Geimesa
stain method .The results each of (106/200)(53%) Babesia spp and (93/200)(46.5%)
Theileria spp. The prevalence of Babesiosis in the female (76/125)(60.8%) more than
in the males (30/75)(40%) and in different ages. Theileriosis also recorded the
prevalence in  female (69/125)(55.2%) and in males (24/75)(32%) and in different
ages. The highest incidence in months (September, October and March) (88.3%,
96.2% and 75%), respectively, according to the study time. recorded mix infection
19(23.75%) between Babesia &Theileria then diagnosis 90 blood samples positive
microscopically using molecular techniques, which included (conventional PCR
monoplex and multiplex) 16 (17.77%), 9(10%), 8(8.9%) and 11(12.22) Theileria spp ,
Theileria annulata, Babesia bovis and Babesia bigemina respectively .
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Introduction

camel is consider to be one of
best farm animals can tolerated the
harsh conditions in this arid parts of
the world because of the unique
adaptive the physiological
characteristics(1). It has an important
role in economic and breeding, when
requires good managements and the
control programs of the diseases
(2).Camels are multi-use animal used
for transport and product of milks,
meats and wools since ancient times
(3). Many parasitic diseases can
infected  the camels and this affect
their healthy = and cause signs as
anemia , wasting, fever and deaths
(4).Camel medicine has very long
history in world and Iraqg (5). These
diseases are transmission from camel
to camel by vectors as hard ticks which
transmitted the blood parasites(6,7,8).
Theileriaosis was more importance
disease of animals induce vary clinic
appearance as fever, superficial lymph

node enlargement, lacrimation, a
sudden loss of condition and loss
appetite  (9,10). Tropical Theileriosis

caused by Theileria spp has a broad
distributed extended from North
Africa - China (11,12). Piroplasmosis
belonged to the genus Babesia are
suspect of infecting camels (13). The
first recorded infection in camels with
Babesia spp specially B. caballi in
Egypt(14) and in Iraq by (15). The
typical appearance of Babesiosis are
fever, anemia, icterus , gastro intestinal

stasis and  heamoglobin urea (3,13).
The most common methods for
diagnosis of blood parasites are
checking the blood electron

microscopy and then DNA extraction
for is confirm diagnosis by the use of
technologist (PCR)  with  analysis
sequence(13). There are no control
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programs to prevent blood parasites on
a large scale(12). Molecular tools and
material  increase have  become
completed part of  studying
epidemiology and diagnosis of blood
parasites  (16) This study was
conducted to investigate these parasites
of the local Iragi camels in Al
Diwaniyah  governorate to detection
some blood parasites based on
microscopic examination , Molecular
diagnosis by using a polymerase chain
reaction  technique (PCR) and
Phylogenetic tree to domestic blood
parasites in Iragi camels .

Materials and Methods

Blood samples collection

Total of 200 blood samples
were collected from jugular wvein of
each camel and kept tubes with
(EDTA) randomly from camels in the
slaughterhouse in Al-Diwaniyah
province during the period from
September — 2017 to the end of march
— 2018 and data included animal’s age
(>1 year and <1 year) and both sex .
Parasitological examination:

A drop of blood was taken and
put on the glass microscopic slide and
spread by another slide then left in air
to dray fixed by absolute methanol for
(5-10)minute then stained with Giemsa
stain for 30 mints then washed by tab
water and left to dry after drying they
examined under the oil immersion lens
of light microscope according to (3).
Genomic DNA Extraction

Genomic DNA from camel
blood samples were extracted by using
Column-pure  blood Genomic DNA
Mini Kit (Abm) Canada .

Molecular methods

Used conventional PCR by specific
primers for detection Babesia spp and
Theileria spp and PCR thermo cycler
system as following table(1).



Kufa Journal For Veterinary Medical Sciences Vol. (9) No. (2) 2018
Table (1): PCR amplification program
Gene Initial Cycling conditions Final Hol | Cyc
Denatura | Denatura | Anneali | Extensi | extension |d le
tion tion ng on No.
Babesia bovis | 94°C/280s | 94°C/120s | 59/60sec | 72°C/60 | 72°C/60s | 4°c | 40
ec ec sec ec
Babesia 94°C/280s | 94°C/120s | 58/60sec | 72°C/60 | 72°C/60s | 4°c | 40
bigemina ec ec sec ec
Theileria 94°C/280s | 94°C/120s | 58/60sec | 72°C/60 | 72°C/60s | 4°c | 40
annulata ec ec sec ec
Theileriasp. | 94°C/280s | 94°C/120s | 57/60sec | 72°C/60 | 72°C/60s | 4°c | 30
ec ec sec ec
Primers
Specific primers provided by IDT(Canada) as( table -2).
Table-2 Primers used in this study with their Sequence and PCR size
. . product Size | sourc
Primer Sequence (5'-3") (bp) e
Babesia bovis = TTTGGTATTTGTCTTG 17
glutamine-dependent GTCAT 446-453b
carbamoyl phosphate R ACCACTGTAGTCAAA P
synthase (CPSII) CTCACC
Babesia bigemina TAGTTGTATTTCAGCC 689bp 18
18ribosomal RNA gene TCGCG
R AACATCCAAGCAGCT
AHTTAG
Theileria annulata F | ACTTTGGCCGTAATGT 312bp 17
cytochrome b TAAAC
R | CTCTGGACCAACTGTT
TGG
Theileria spp. F | AGTTTCTGACCTATCA 1100bp 17
18ribosomal RNA gene G
R | TTGCCTTAAACTTCCT
TG

DNA sequencing Analysis
DNA sequencing techniqgue was carried out for Phylogenetic relationship analysis
study of genes in camels with NCBI-Gen Bank Global. PCR product carried out the
DNA sequencing by (suol-South Korea)
Statistical analysis

Statistical analysis was achieved by using Chi Square tests (X?)at p< 0.05 used
to analyze differences in these parasites rate among samples, sex and ages (19).
Result
Result of Microscopic Examination.

Out of 200 camels blood samples exam microscopically the result Babesia spp
(106/200)(53%) and Theileria spp (93/200)(46.5%) according to sex and age as in
table (3,4,5,6) and figure (1,2).
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Fig -2 Theileria spp. Show inside a
camel red blood cells (thick smear)
100x

Fig -1 Babesia

spp. Show inside a
camel red blood cells (thick smear)
100x

Table -3 The prevalence of Babesia spp infection in camel according
to the microscopic examination and sex

Sex No .of Babesia spp infection
samples + %
Males 75 30 40°
Females 125 76 60.8 °
Total 200 106 53

Different letter = significant difference at p <0.05

age No. .of Babesia spp infection
samples
+ %
<1 50 20 40°
>1 150 86 57.33%
Total 200 106 53

Different letter = significant difference at p <0.05
infection in camel

Table -5 The prevalence of Theileria spp.
according to the microscopic examination and sex

Sex No .of Theileria spp infection
samples + %
Males 75 24 32°
Females 125 69 55.2°
Total 200 93 46.5

Different letter = significant difference at p <0.05
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Table -4 The prevalence of Babesia spp infection in camel according
to the microscopic examination and age
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Table - 6The prevalence of Theileriaspp infection in camel according
to the microscopic examination and age

Animals | No.of Theileria spp infection
age samples
+ %
<1 50 18 36"
<1 150 75 50"
Total 200 93 46.5
Similar letter = no significant difference atp <0.05
Result of PCR technique:

Out of 90 positive blood samples microscopically were examined by
PCR technique. The results were 8 (8.9%) Babesia bovis , 11(12.22%)
Babesia bigemina ,16(17.77%) Theileria spp and 9 (10%) Theileria
annulata .There are significant difference at p < 0.05 and recorded our
strains in Gene bank with accession numbers (MH508091, MH508092,
MH482936,

MHS508093,  MH482935,
MH508089 and MH508090)

MH482934, MHS508088,

3000bp
1500bp
500
100bp.
Figure (3): Agarose gel electrophoresis Figure( 4) : Agarose gel electrophoresis
image that show PCR product that amplify image that show PCR product that amplify
fragment of small subunit ribosomal RNA fragment of small subunit ribosomal RNA
gene in Babesia bovis from camel blood gene in Babesia bigemina from camel
samples. M:  Marker(100bp- blood samples. Where M: Marker (100bp-
1000bp) and line (1-5)some of positive 3000bp) and line (1-9) some of positive
samples for Babesia bovis at 446bp samples for Babesia bigemina at 689bp
product size. product size.
3000
1500 bp
500 bp
100 bp
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Figure (5): Agarose gel electrophoresis image that show PCR product that amplify

fragment of small subunit ribosomal RNA gene in Theileria spp and Theileria

annulata from camel blood samples. Where M: Marker (100bp-3000bp) and line (1-

15)some of positive samples for Theileria spp at1100bp and Theileria annulata at

312bp product size.

Discussion

The study results showed that
the local camels were infected with
Babesia spp and Theileria spp and this
fact confrm that the disease is
widespread and affects all animals
species including camels(13). The
microscopic examination of the blood
smear showed that the Babesia spp and
Theileria spp appear in several shapes
inside RBCs which find are agreement
with  (3,14) The prevalence of
Babesia spp in camels  using
microscopic examination according to
sex of animals revealed that the highest
rate of infection in females (76/125)
(60.8 %) while the lowest rate was in
males (30/75) (40%) with there was
significant difference at p < 0.05. The

study results are agree  with
(17,20,21,22). But disagree  with
(23)who recorded (31/90)(34.44%)in

males camels in AL-Najaf of Iraq. The
differences could be due to the several
effects such as the time of study,
number of samples, location, stress
during gestation and milk production
performance them more susceptible to
Babesia spp . While according to the
age of camels the highest rate of
infection in camels more (>1)year
(86/150 )(57.33%) while the lowest
rate was camels less than (<1) year
(20/50)(40%) with  there  was
significant difference at p < 0.05. The
study results are similar with (23,24).
But disagree with result of (26)
recorded (28%) in  domesticated
animals(>1) in north of Iran .The
small age animals more susceptible to
infection through bits of ticks , because
innate immunity protect it until 1-6
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months but if infected may be due to
transmission via the placenta .

The prevalence of Theileria spp
in camels microscopically  according
to sex of animals revealed that the
highest rate of infected females
(69/125) (55.2%) while the lowest rate
was in males (24/75) (32%) of total
200 samples. There was significant
difference at p <0.05. The study results
agreed with  (24). But disagree with
(4) recorded (9/113)(8%) and (23)
recorded (27/90)(30%) in  males
camels. The reason is that the
transmission of the disease is one, it’s
tick of genus Hyalomma and that both
males and females graze in the same
place and when the proportion of
female infection is higher due to the
number of samples as the number of
females in this study more than males
because they are used for slaughter.
While according to the age number of
infected  camels less than (<1)year
(18/50)(36%)and number of infected
camels more than(>1)year
(75/150)(50%). There are no
significant difference at p < 0.05 the
results agree with (11,27). But dis
agree  with  (26) who recorded
(22/24)(92%) in cattle aged (>6) years
in Northern Tunisia and (23) which
recorded infection in differ stage of
animals ages. This variations may
ascribe to different reasons, including
location, population  density  of
animals, environment condition and
hygienic measures. furthermore, time
of study, the ecological , climatic
factors and number of samples. Cases
of young age might be under stress
because they were weakness and
emaciation and more susceptible to
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infection .Also recorded mix infection
between Theileria and Babesia with
high percentage (23.75%) of the result
similar with (24). The reason of
occurrence  mixed infections in the
same animal probably trigger the low
health condition of the affected animal,
stress creating from chronic diseases,
malnutrition. In addition to exposure
animals to blood sucking insects and
ticks that transmission to blood
parasites and also bad hygiene
measures.
The Prevalence of Babesiosis and
Theileriosis camels using PCR
Molecular methods are more
sensitive and specific diagnostic tools
PCR done depend on specific primers
and positive samples microscopically
with show can be infected camels by
B.bovis ,B.begimina , Theileria spp and
T. annulata , also many researcher
diagnosed Babesia spp by PCR as

(13,17)with simple differ in
percentages This differentiations in
percentages may be detection of
Babesia spp occur during the early

stage of the disease and carrier animals
cases usually difficult to determine the
parasite because parasitemia is low . In
addition to not all positive samples
microscopically for  Babesia  spp

diagnosed by PCR technique and
many researcher recorded Theileria
spp lke (2,17) they recorded

possibility of infection of camels and
other domestic animals  more than
species of Theileria , however, found
a difference in the proportions of the
results, it is due to primers , method
and type of PCR Technique .The
difference  between the results of
microscopy and molecular examination
is due to the fact that in most cases
chronic infections and the amount of
DNA were low, so the difference in
results
Conclusions and Recommendations
The  results showed  that
(Babesia spp and Theileria spp) were
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distributed in camels in Al-Diwaniyah
provinces according to Giemsa stain
method and PCR technique. Molecular
and phylogenetic diagnostics are more
accurate in determining the species of
parasites. The scientific methods that
would develop the production of
livestock to raise the economic level of
the country through the production of
vaccines and the use of preventive
treatments to prevent the spread of
these diseases. For new research
studies are directed to know if these
parasites have the potential
transmission to humans and detect the
pathogenic effects on humans because
farmers and owners are in continue
contact with the animal.
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