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Abstract 
     The current study was aimed to investigate tick prevalence and identify Babesia species 
infected ticks of Iraqi one-humped camel (Camelus dromedarius) based on polymerase chain 
reaction, sequencing and phylogenetic analysis. A total of 180 camels of various ages and both 
sexes were randomly examined clinically for the presence of tick specimens during the period from 
the beginning of December 2020 to the end of August 2021 at the abattoir of Al-Najaf Al-Ashraf 
province, Iraq. The results confirmed that an overall prevalence of tick infestation was (77.22%) 
with an intensity (12.99%), where hindlimbs and perianal regions recorded the highest infestation 
rate (48.78%). All collected ticks belonged to two genera Hyalomma spp. (97.72%) 
and Rhipicephalus spp. (2.27%). No correlation between tick infestation and risk factors (age and 
sex), regarding to months there were a significant differences (P ≤ 0.05), where the highest 
infestation rate was in August (100%). Molecular study based on nested PCR for the mitochondrial 
cytochrome c oxidase subunit I (COX1) gene revealed that two species of Babesia, including 
Babesia bigemina 27% and Babesia bovis 8% infected Hyalomma spp. with significant differences 
(P ≤ 0.05). For confirmation, DNA sequencing and phylogenetic tree relationship analysis of local 
Babesia species and isolates related to the NCBI-Blast homology sequence indicated that the local 
Babesia bigemina camel tick  isolates No.1-3 showed closed genetic related into NCBI-BLAST 
Babesia bigemina Thailand isolate (MW307308.1) with genetic homology sequence identity 
(98.19%-99.62%) and local Babesia bigemina tick isolates  No.4 and 5 showed closed genetic 
related into Japan isolate (AB499085.1) with genetic homology sequence identity (98.18%-
99.28%) and local Babesia bovis camel tick isolates No. 1-3  showed closed genetic related into 
China isolate (JQ518301.1) with genetic homology sequence identity (99.0%-99.52%) then local 
Babesia species isolates were submitted into NCBI Genbank and identified by accession numbers 
(OP094082.1, OP094083.1, OP094084.1, OP094085.1 and  OP094086.1) for B. 
bigemina  (OP094079.1, OP094080.1 and OP094081.1) for B. bovis. 
Key words: camel, Hyalomma, Rhipicephalus, nested PCR, Babesia bigemina, Babesia bovis, Iraq. 
Introduction 
    Camels are a very forceful animal with morphological and physiological adaptations to the harsh 
climatic conditions of the desert, though, they are suffering from a variety of ecto and endoparasitic 
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diseases, which are major obstacle to improve camel health. These disorders result in significant 
economic losses due to reduced working capacity, growth and production (Parsani et al., 2008). 
Babesia (phylum: Apicomplexa, order: Piroplasmida) is a hemoprotozoan parasite that infects the 
erythrocytes of a wide range of vertebrate hosts, including domestic and wild animals, as well as 
humans, it is mostly transmitted by Ixodid ticks (Lempereur et al. 2017). 
     Ticks on livestock (camels, cows, sheep and goats) are important vectors of a variety of 
bacterial, protozoan and viral pathogens, leading to a wide range of human and animal diseases like 
Crimean-Congo hemorrhagic fever, babesiosis, theileriosis and anaplasmosis, which are 
widespread in the Middle East and North Africa (Perveen et al., 2021). Ixodid ticks transmit all 
Babesia parasites known today to their vertebrate hosts by transovarial transmission and 
transstadial transmission (Ghosh et al., 2007). Ticks of various genera and species, such as 
Hyalomma and Rhipicephalus, are well-known for their ability to transmit Babesia species to 
various animals (Rajabi et al., 2017). 
     DNA-based methods like polymerase chain reaction (PCR) have been developed to be very 
sensitive, specific and reliable for the identification and differentiation of several parasites in 
blood, tissue and ticks (Salih et al., 2015, AL-Amery et al. 2017; Faraj and AL-Amery, 2018). 
Molecular techniques such as conventional PCR, nested-PCR, real-time PCR, and PCR-RFLP 
tests were used to detect Babesia DNA in multiple tick species and tissue samples (Martinez-Garca 
et al., 2021). 
     Some studies were conducted in Iraq that detected the role of ticks in the transmission of 
hemoprotozoa parasites such as Theileria and Babesia species to domestic animals. Hajeel and Al-
Fatlawi (2019) demonstrated Babesia bovis in ticks of cows in Al-Diwaniyah province, Al-Abedi 
and Al-Amery (2021) revealed that Hyalomma and Rhipicephalus ticks of cattle were infected 
with B. bigemina and B. bovis in Wasit province, Barghash et al. (2016) proved that ticks of camels 
infected by Babesia bovis and Babesia bigemina in Matrouh Governorate, Egypt; Onyiche et al. 
(2020) confirmed that Babesia species were detected in ticks of camels Hyalomma dromedarii and 
H. impeltatum in north-western Nigeria, by PCR assay. 
     The present study was carried out to investigate tick prevalence and identify Babesia species 
infected ticks of Iraqi camels (Camelus dromedarius) in Al-Najaf Al-Ashraf abattoir by using 
molecular diagnosis based on nested PCR for mitochondrial cytochrome c oxidase subunit I 
(COX1) gene. 
Materials and Methods 
Sample collection: The specimens of ticks were collected from a total of 180 camels, during 
weekly visits to the Al-Najaf Al-Ashraf abattoir from the beginning of December 2020 to the end 
of August 2021. There were 1806 males and females (adults and nymphs) of ticks collected during 
the study period. The body of camels were inspected and ticks found on animal were removed with 
rubbing alcohol pads surrounding the skin and blunt pointed forceps, after collection, tick 
specimens were transported to the laboratory of College of Veterinary Medicine, University of 
Baghdad. The ticks were collected into a plastic container labeled and other data were recorded 
(Soulsby, 1982).  
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Preparation and identification of Ticks:  
     Specimens of ticks were cleaned then placed in 10% KOH for softening, (1-5) days after that 
prepared as follows:  samples were put in ascending concentrations of ethanol alcohol starting 
from 70, 80, 90 and 100 for 24 hours for each concentration, finally xylene for 24 hours, then 
samples were mounted on glass slide using DPX and incubated at 37 ºC for drying (Soulsby, 1982; 
AL-Karkhy et al., 2013; Flayh, 2021). Samples were examined using simple dissecting 
Stereoscopic and light microscopes.  
     The ticks were identified by morphological characteristics for the genus according to Walker 
et al. (2003). DNA were extracted from tick specimens for molecular detection of Babesia spp. 
and the rest of the samples were frozen (-20 ºC), while others were preserved in 70% ethanol until 
further use. To confirm the diagnosis, the Specimens were sent to the Iraqi Natural History 
Research Center and Museum/ University of Baghdad, Department of Parasitology, College of 
Veterinary Medicine / University of Baghdad. 
Tick DNA Extraction: Genomic DNA from tick samples of camel was extracted by using the G-
spinTM total DNA extraction kit (gSYAN DNA mini Kit) (Geneaid/USA) of Tissue protocol. This 
was done according to the manufacturer's instructions. The extracted genomic DNA was checked 
by using a Nanodrop spectrophotometer (THERMO. USA), which checks and measures DNA 
purity by reading absorbance at (260/280 nm). 
Polymerase chain reaction (PCR): The nested PCR technique was performed for the detection 
of Babesia species based on a highly specific variable region in the COX1 gene from camel tick 
samples. The PCR primers for detection Babesia species based on conserved region in cox1 gene 
were designed by (NCBI Genbank data base and primer3 plus). These primers were provided from 
Scientific Researcher. Co. Ltd., Iraq. The method is implemented according to (Romero-Salas et 
al., 2016) (Table 1): 
Table (1): Primers that were used to diagnose Babesia species in tick samples of camels. 

Primers Sequence 5՜-3՜ 
Product 

size 
Genbank 

code 
PCR 

Babesia 
bovis Cox1 

gene 

F TGGGAAGTGGTACAGGTTGG 

502bp EU075182.1 
R TGAGCCCAAACCAAACAACC 

Nested PCR 
Babesia 

bovis 
Cox1 gene 

F GCAAGTGCAATGAGTGGTGC 

219bp EU075182.1 
R TGGATCACCGGAATTTGAAGA 

PCR 
Babesia 

bigemina 
Cox1 gene 

F GCAAGTGCAATGAGTGGAGC 

440bp AB499085.1 
R GCACGAGTATCAGCCTCCAA 

F AGACAGATTAGGTCCAATAGCTTG 333bp JQ518300.1 
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Nested PCR 
Babesia 

bigemina 
Cox1 gene 

R TGAGCCCATACAAGACAACCA 

PCR 
Babesia 

caballi Cox1 
gene 

F GCAAGTGCAATGAGTGGAGC 

629bp AB499086.1 
R ACATCAACTCCTGCATTTCCA 

Nested PCR 
Babesia 

caballi Cox1 
gene 

F TGAATCCAGTTGCTTGGTCA 

526bp AB499086.1 
R ACTCCAGTTGTACCTCCAATAACA 

PCR 
Babesia equi 
Cox1 gene 

F TGATCTTACCGGCGTTTGGA 
557bp AB499091.1 

R GACAAAATGCATTGGGGCGA 

Nested PCR 
Babesia equi 
Cox1 gene 

F AGCCATGCTATCAATTGGAATTCT 
333bp AB499091.1 

R GCCCCAATTGACAGAACAAAGT 

PCR 
Babesia 

canis Cox1 
gene 

F GCTAGTGCAATGAGTGGAGC 

600bp KC207822.1 
R ACCAGTTGTTCCACCAATAACG 

Nested PCR 
Babesia 

canis Cox1 
gene 

F AAAGTCTATTGGTCAAACAATGGAT 

510bp KC207822.1 
R GCCATCATAACTATTCCAATGCTTCT 

 
Nested PCR master mix preparation 
     The GoTaqTM Green PCR Master Mix was used to prepare the first and Second round PCR 
master mix, which was done according to the company instructions, at a total volume of 25µL. 
PCR Thermocycler Conditions 
     The conditions of the PCR and the nested PCR thermocycler using a conventional PCR 
thermocycler system are as follows: initial denaturation (95 °C / 5 min.) for 1 cycle, followed by 
denaturation (95 °C for 30 seconds), annealing (58 and 60 °C for 30 seconds), and extension (72 
°C/ 1 min.) for 30 cycles; final extension (72 °C / 5 min.) for 1 cycle; and hold (4°C forever).  
Nested PCR product analysis 
     The nested PCR products were analyzed by 1.5% agarose gel electrophoresis using 1X TBE, 
stained with ethidium bromide, and visualized using a UV Transilluminator. 
 
 



 
 
 

271 
 

Ann. For. Res. 66(1): 267-285, 2023 
ISSN: 18448135, 20652445 

ANNALS OF FOREST RESEARCH 
www.e-afr.org 

 

© ICAS January 2023 

DNA sequencing method 
     The nested PCR products (5 of Babesia bigemina and 3 of B. bovis) for COX1 gene were sent 
to Macrogen Company in Korea in an ice bag by DHL for DNA sequencing using the AB DNA 
sequencing system. DNA sequence and phylogenetic tree analysis) was performed using 
Molecular Phylogenetic Analysis version 6.0 (Mega 6.0) and multiple sequence alignment analysis 
based on ClustalW Alignment Analysis. The evolutionary distances were computed using the 
Maximum Composite Probability method by the UPGMA phylogenetic tree method.  Finally, 
identified Babesia species isolates were submitted to NCBI-Genbank. 
Statistical analysis: The data for this study was analyzed using computer software, including 
Microsoft Office Excel and IBM/SPSS (version 26). To calculate the significant differences, the 
Chi-square distribution test (x2) was applied at a p ≤ 0.05 (Al-Mohammed et al., 1986). 
Results and discussion 

Tick infestation prevalence, intensity and abundance 

     The current study confirmed that out of 180 camels are examined clinically for the presence of 
ticks 139 camel were found infested with ticks with an overall prevalence was (77.22%) and 
infestation intensity was (12.99%) (Table 2). 

Table (2) Infestation prevalence and intensity of camel's tick species. 
No. of examined 

camel 
No. of infested 

camel 
Prevalence 

% 
Mean intensity 

% 

180 139 77.22 12.99 

     Our results of tick prevalence are corresponding and neared with previous studies of tick 
infestation in camels as Alanazi et al. (2018). But they come incompatible with the infestation 
rates that recorded by Al-Salihi et al. (2018), Aljabory et al. (2020) and Perveen (2021). Also, our 
results of mean intensity of ticks were closely related to Perveen (2021). Further our findings 
differed from Al-Deeb and Muzaffar (2020) Alanazi et al. (2020). The reason is attributed to the 
high numbers of tick load that were collected in relation to the examined or infested numbers of 
camels.     
     The high infestation rate of ticks reported in this study points out that the camel obtains an 
ectoparasitic load of ticks because of its lifestyle. It is valuable to mention that Bedouins breed a 
large number of camels and they are looking for different areas suitable for the lives of their 
animals, including the desert and semi-desert regions, farms, orchards, alluvial plain, marshes, 
towns, villages and the borders of the cities where the camels can collect the high numbers of 
various ectoparasites, especially ticks through this tour (shubber et al., 2014; Mohammad, 2015; 
Al-Salihi et al., 2018). This was possibly related to an inadequate tick control strategy in the study 
areas (Barghash et al., 2016) 
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Morphological identification of ticks 

     Microscopical examination of tick specimens revealed that all collected ticks infesting camels 
are belonged for two genera Hyalomma spp. (97.72%) and Rhipicephalus spp. (2.27%) with 
significant differences (P≤0.05) (Table 3, Figures 1 and 2). 

Table (3) Percentage of tick genera that infested camels. 
  Identified No. Percentage (%) 

Hyalomma spp. 1765 97.72 
Rhipicephalus spp. 41 2.27 

Total 1806 100 
Chi-Square (χ2) 20.559* 

   *P≤0.05 

 

Figure (1): Hyalomma spp. male A- dorsal view, B- ventral view (4×). 

     Our findings are compatible with the characteristic features described (Walker et al., 2014; Al-
Fatlawi et al., 2018).   

A B 
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Figure (2): Rhipicephalus spp. male A- dorsal view, B- ventral view (4×). 
     Our findings are in agreement with the characteristic features described (Walker et al., 2014 
and Perveen, 2021). 
     This result is compatible with previous studies about camel’s ticks in Iraq as Shubber et al. 
(2014), Al-Salihi et al. (2018) and Abdul Al-Hussein et al. (2020) they recorded that camels 
infested with Hyalomma species. As well our results are in disagreement with the finding of 
Hussen and Agonafir (2018) recoded that prevalence of tick infestation for Rhipicephalus spp. was 
higher than Hyalomma spp.. 

Distribution of ticks on body regions 

    The results showed that ticks infesting different body regions of camels where hindlimbs and 
perianal region recorded the highest infestation rate (48.78%), while the lowest infestation rate 
was in the eyelids with (1.27%), the differences were significant (*P ≤ 0.05) (Table 4). 
     Results of present study come in agreement of Al-Deeb and Muzaffar (2020) found the highest 
number of ticks on the tail area, Shamsi et al. (2020) reported that high infestation rate of ticks 
was in perineum region. The difference in the sites of tick attachment to the body is dependent on 
the feeding of ticks that is influenced by the odor from the various body sites, especially the 
genitalia and the high presence of ticks in these areas due to ticks' favoring of moisture, warmth 
and hidden sites have a good blood supply and short or without hair (Tadesse et al.2012).  

Table (4) Distribution of ticks on body parts of infested camels. 

Body parts No. of infested ticks Percentage (%) 

Ear 165 9.13 

Eyelids 23 1.27 

Forelimbs 442 24.47 

A B 
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Hindlimbs and perianal region 881 48.78 

Udder 245 13.56 

Between hooves 50 2.76 

Total 1806 100.00 

Chi-Square (χ2) 17.24* 

    *P ≤ 0.05 
Association of tick infestation to risk factors 

     In regard to the age of the animals studied, the results showed the highest tick infestation rate 
was in more than One year, (79.69%) and the lowest infestation rate was in less than One year, 
(70.21%). The differences were non-significant (P> 0.05), (Table 5). 

Table (5) Results of tick infestations to age of animals. 
Age/ year No. of examined 

animals 
No. of infested 

animals 
Percentage (%) 

≤ 1 47 33 70.21 

>1 133 106 79.69 

Total 180 139 77.22 

Chi-Square (χ2) 1.777 
  P>0.05 
     Results of current study is in agreement with the finding of AL-Karkhy et al. (2013), Hussen 
and Agonafir (2018) and Elati et al. (2021) found there were no significant differences in 
prevalence of tick based on age groups, Qamar et al. (2019) who reported the higher ectoparasites 
prevalence including tick was at the age groups from 3-7 years old. Our results are incompatible 
with Khelifi-Ouchene et al. (2020) they mentioned that differences were significance among age 
groups of camels infested with ticks. Adult female animals undergo hormonal changes during 
gestation, calving and lactation, which make them prone to stress and have weak immunity; thus, 
their movement of adult animals are slower than those of small animals that are easier to climb 
ticks (Aljabory et al., 2020). In addition, adult animals always free grazing in open pastures and 
different areas that makes them more exposure to different types of ticks. 

     Regarding the sex of animals, the higher tick infestation rate in females (85.18%) and the lower 
infestation rate in males (75.81%). There were nonsignificant (P>0.05) differences (Table 6). 
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Table (6) Results of tick infestations to sex of animals. 
Sex No. of examined 

animals 
No. of infested 

animals 
Percentage (%) 

Males 153 116 75.81 

Females 27 23 85.18 

Total 180 139 77.22 

Chi-Square (χ2) 1.145 
  P>0.05 
     Results of current study come compatible of each Aljabory et al. (2020), Abdul Al-Hussein et 
al. (2020), Elati et al. (2021) they recorded highest tick infestation percentage in females, 
However, our results differing from Khelifi-Ouchene et al. (2020) they recorded high infestation 
rate in males than females with significant (p ≤ 0.05) differences. 
     The proportion of females raised in herds is always higher than males because they are use in 
breeding, milk production and others, where nomads retained low numbers of males for 
reproduction purposes, therefore, may be prone to tick infestation (Al-Salihi et al., 2018) Also 
females suffer from stress factors such as hormonal and physiological variation during pregnancy, 
calving and lactation make them easily infested (Aljabory et al., 2020).  
     As for the months revealed a significant differences (P ≤ 0.05). The highest infestation rate was 
in August (100%) and the lowest was in February (40%), (Table 7). 

Table (7) Results of tick infestations distributed over the study months. 

  *P≤0.05 

Months No. of examined 
animals 

No. of infested 
animals 

Percentage (%) 

December-2020 20 11 55.00 

January-2021 20 12 60.00 

February 20 8 40.00 

March 20 15 75.00 

April 20 17 85.00 

May 20 18 90.00 

June 20 19 95.00 

July 20 19 95.00 

August 20 20 100.00 

Total 180 139 77.22 

Chi-Square (χ2) 40.428* 
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      The results of the current study are closely related to the findings of Qamar et al. (2019) who 
reported the higher ectoparasites prevalence including ticks was in July and a lower rate was in 
December; however, our findings differed from Perveen (2021) proved that tick infestation was 
(100%) from March to October while Elati et al. (2021) confirmed the highest infestation was in 
April. These variations in tick infestation rates among months of the present study are due to the 
decrease in the rainy season, as well as, the gradual rise in temperature, a significant decrease in 
irrigation in Iraq country generally and especially in Al-Najaf desert, which led to a decrease in 
cultivated regions and animals suffered from weakness due to the lack of feeding lead to increase 
in tick numbers (Al-Mialy et al., 2018).  
Molecular diagnosis of Babesia spp. from ticks 
     In this study, the nested PCR technique for detection of Babesia species in camel ticks 
confirmed that two species, including Babesia bigemina (27%) and Babesia bovis (8%), infected 
ticks of Hyalomma spp., however not recorded any infection of Babesia in Rhipicephalus spp. 
ticks, Statistical analysis revealed that differences among Babesia spp. were significant (P ≤ 0.05) 
(Table 8, Figures 3 and 4). 

Table (8): Results of a nested PCR assay for Babesia species in camel ticks 
Babesia spp. Total No. Positives Percentage (%) 

Babesia bigemina 100 21 21.00 

Babesia bovis 100 3 3.00 

Total 200 24 12.00 

Chi-Square (χ2) 15.341* 
*(P ≤ 0.05) 
 

 

Figure (3): 1.5% Agarose gel electrophoresis of nested PCR products that detected the COX1 gene 
in Babesia bigemina camel tick samples, M: Marker ladder (2000-100bp), and lanes 1-18 were 
showed positive samples at (333bp) nested PCR product size. 

   M     1     2      3       4      5      6      7       8      9     10     11    12    13    14    15    16     17    18    19     20    21   22     23 

2000bp 

1000bp 

500bp 

100bp 

333bp 
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Figure (4): 1.5% Agarose gel electrophoresis of nested PCR products that detected the COX1 gene 
in Babesia bovis camel tick samples, M: Marker ladder (2000-100bp), and lanes 1-8 were showed 
positive samples at (219bp) nested PCR product size. 

     The results of present study are in agreement and close to Barghash et al. (2016) who reported 
that B. bigemina was in a high rate than B. bovis and Hajeel and Al-Fatlawi (2019) detected B. 
bovis in ticks of cows, Onyiche et al. (2020) who detected Babesia spp. in Hyalomma spp. of 
camels. Our Results are differing from Sabbar and Aaiz (2016) indicated that B. bovis was in a 
high rate (47.91%), Onyiche et al. (2020) detected B. occultans and B. caballi in Hyalomma 
dromedarii and H. impeltatum of camels, Al-Abedi and Al-Amery (2021) indicated that B. bovis 
higher than B. bigemina in ticks of cattle, El Tigani-Asil et al. (2021) not recorded any infection 
with Babesia in camel ticks Hyalomma dromedarii. 

          This variation in worldwide prevalence of Babesia spp. among ticks was due to climate and 
ecological diversity, distribution and continuous exposure of animals to vector ticks in the study 
areas, size of samples used, primer design and differences in targeted genes, type of PCR technique 
used and technician experience (Yıldırım et al., 2013; Faraj et al., 2019; Al-Obaidi et al., 2020; 
Arwa and Kawan, 2022). This result for the recording of B. bigemina and B. bovis probably returns 
to the fact that camels free grazing in open and shared pastures mostly after other animals like 
cattle, sheep, which makes them more prone to being infested with vector ticks of Babesia spp. 
that infect these animals (Perveen et al., 2020). 

DNA sequencing and phylogenetic analysis 

DNA sequence results of Babesia bigemina: 
   The DNA sequencing method was carried out to identification genetic relationship analysis 
in mitochondrial cytochrome c oxidase subunit I (COX1) gene in local B. bigemina camel tick 

219bp 
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2000bp 
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   M     1      2      3      4      5      6      7      8      9     10     11   12    13    14    15    16    17    18   
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isolates and NCBI-Blast related country Babesia bigemina isolates. The phylogenetic tree 
genetic relationship analysis was showed that the local B. bigemina camel tick isolates (No.1, 
No.2 and No.3) were showed closed genetic related into NCBI-BLAST B. bigemina Thailand 
isolate (MW307308.1) and local B. bigemina tick isolates (No.4 and No.5) were showed closed 
genetic related into NCBI-BLAST B. bigemina Japan isolate (AB499085.1) at total genetic 
changes (0.01%). as shown in (Figure 5).  
    The homology sequence identity between local B. bigemina camel tick isolates (No. 1, No. 2, 
and No. 3) and NCBI BLAST related B. bigemina Thailand isolate (MW307308.1) that originated 
from goats (Tu et al., 2021) showed genetic homology sequence identity ranged from (98.19%-
99.62%). The local B. bigemina camel tick isolates (No. 4 and No. 5) and NCBI BLAST related 
B. bigemina Japan isolate (AB499085.1) that originated from cattle (Hikosaka et al., 2010) were 
showed genetic homology sequence identity ranged from (98.18%-99.28%), (Table 9). Finally, 
the local B. bigemina camel tick isolates (No. 1, No. 2, No. 3, No. 4 and No.5) were submitted into 
NCBI Genbank and identified by accession numbers (OP094082.1, OP094083.1, OP094084.1, 
OP094085.1 and OP094086.1). 

 

 Babesia bigemina-MW307308.1 (Thailand) 

 Babesia bigemina-MW307309.1 (Thailand) 

 Babesia bigemina-MW307310.1 (Thailand) 

 Babesia bigemina Camel tick IQ.No.2 (OP094083.1) 

 Babesia bigemina Camel tick IQ.No.3 (OP094084.1) 

 Babesia bigemina Camel tick IQ.No.1 (OP094082.1) 

Babesia bigemina Camel tick IQ.No.5 (OP094086.1)

 Babesia bigemina Camel tick IQ.No.4 (OP094085.1) 

 Babesia bigemina-AB499085.1 (Japan) 

 Babesia bigemina-JQ518300.1 (China) 
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Figure (5): Phylogenetic tree analysis based on COX1 gene partial sequence in local B. bigemina 
camel tick that used for genetic confirmative detection and genetic relationship identification. The 
local B. bigemina Camel tick isolates No. 1, No. 2 and No. 3 were showed closed related to NCBI-
BLAST B. bigemina Thailand isolate (MW307308.1) and the local B. bigemina Camel tick isolates 
No. 4 and No. 5 were showed closed related to NCBI-BLAST B. bigemina Japan isolate 
(AB499085.1) at total genetic changes (0.02-0.01%).  
 
Table (9) The NCBI-BLAST homology sequence identity (%) between local B. bigemina 
camel tick isolates and NCBI-BLAST submitted related Thailand and Japan isolates: 
 

 
DNA Sequence results of Babesia bovis: 
   The DNA sequencing method reveals a genetic relationship analysis in COX 1 gene in local 
B. bovis camel tick isolates and NCBI-Blast related country B. bovis isolates. The phylogenetic 
tree genetic relationship analysis was showed that the local B. bovis camel tick isolates (No. 1, 
NO. 2 and No. 3) were showed closed genetic related into NCBI-BLAST B. bovis China isolate 
(JQ518301.1) at total genetic changes (2.5-0.5%) (Figure 6). The homology sequence identity 
between local B. bovis camel tick isolates (No. 1, NO. 2 and No. 3) and NCBI BLAST related 
B. bovis China isolate (JQ518301.1) that originated from cattle and sheep (Gou et al., 2012) 
were showed genetic homology sequence identity ranged from (99.0%-99.52%) (Table 10). 
Finally, the local B. bovis camel tick isolates (No. 1, NO. 2 and No. 3) were submitted into 
NCBI Genbank and identified by accession numbers (OP094079.1, OP094080.1 and 
OP094081.1). 

Babesia 
bigemina 

isolate No. 

Genbank 
Accession 
number 

NCBI-BLAST Homology Sequence identity (%) 

Identical 
isolate 

Genbank 
Accession 
number 

County 
Identity 

(%) 

No.1 OP094082.1 
Babesia 

bigemina 
MW307308.1 Thailand 98.21% 

No.2 OP094083.1 
Babesia 

bigemina 
MW307308.1 Thailand 98.19% 

No.3 OP094084.1 
Babesia 

bigemina 
MW307308.1 Thailand 99.62% 

No.4 OP094085.1 
Babesia 

bigemina 
AB499085.1 Japan 99.28% 

No.5 OP094086.1 
Babesia 

bigemina 
AB499085.1 Japan 98.18% 
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Figure (6): Phylogenetic tree analysis based on COX1 gene partial sequence in local B. bovis 
camel tick isolates that used for genetic confirmative detection and genetic relationship 
identification. The local B. bovis camel tick isolates were showed closed related to NCBI-BLAST 
B. bovis China isolate (JQ518301.1) at total genetic changes (2.5-0.5%). 
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Table (10) The NCBI-BLAST homology sequence identity (%) between local Babesia bovis 
camel tick isolates and NCBI-BLAST submitted related China isolates: 
 

Babesia bovis 
isolate No. 

Genbank 
Accession 
number 

NCBI-BLAST Homology Sequence identity (%) 

Identical isolate 
Genbank 
Accession 
number 

County 
Identity 

(%) 

No.1 OP094079.1 Babesia bovis JQ518301.1 China 99.0% 

No.2 OP094080.1 Babesia bovis JQ518301.1 China 99.52% 

No.3 OP094081.1 Babesia bovis JQ518301.1 China 99.04% 

  
    The current study involved DNA sequencing of mitochondrial cytochrome oxidase I (COX1) 
gene was performed for confirmative molecular detection of Babesia species that previously 
detected by nested PCR technique. The precise DNA sequence analysis was detected by matching 
the local mitochondrial cytochrome oxidase subunit 1 (COX1) sequence of Babesia species 
isolates with NCBI-Genbank global Babesia species isolates. 
   The mitochondrial DNA offers several advantages compared with nuclear DNA, including rapid 
evolution, limited exposure to recombination, a lack of introns and a high copy number. The 
mitochondrial cytochrome oxidase subunit 1 (COX1) has high inter-specific divergence and low 
intra-specific divergence. The COX1 had a high average discrimination accuracy; this parameter's 
value was 100% at the genus level and 97% at the species level (Gou et al., 2012). 
     Our findings of homology sequence identity between local B. bigemina and B. bovis camel tick 
isolates and Thailand, Japan and China isolates, this indicates that our isolate species and the 
isolates of these countries may have descended from one ancestor, and there are factors that play 
a role in the spread of this ancestor around the world, such as the transportation of animals and 
importation, exportation and smuggling processes. In addition, this could suggest that these 
isolates may have descended from a specific species associated with different parts of the world 
other than these countries or Iraq (Hajeel and Abd Alfatlawi, 2019). 
     In accordance with these results, this means that ticks have a significant role in the transmission 
of Babesia among livestock herds, in particular cattle and camels, between neighboring areas and 
countries (Al-Abedi, 2020).  
Conclusion: 
The prevalence of tick infestation is significantly affected by the months, while all ages and both 
sexes of camels can be infested with ticks without significant effect. Babesia bigemina and B. 
bovis are transmitted to camels by ticks of Hyalomma species at Al-Najaf Al-Ashraf abattoir. DNA 
sequencing and phylogenetic tree relationship analysis confirmed that the local Babesia bigemina 
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camel tick isolates were closely related to the Thailand and Japan isolates, and the B. bovis camel 
tick isolates were closely related to the China isolate.  
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