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ABSTRACT:  
 

The present study aims at investigating the prevalence and 

identifying ectoparasites and haemoparasites in camels (Camelus 

dromaderius) in the Laghouat region. For this, an experimental 

work (from December 2022 to June 2023) was carried out on a 

sample of 115 camels. We used Giemsa-stain blood smear method to 

search for haemoparasites. The results showed an overall infestation 

rate of 33.9%, with the presence of the following ectoparasites 

(ticks): Hyalomma dromedarii (32%), Hyalomma impeltatum (9%) 

and heamoparasites: Babesia spp. (24.3%), Theileria spp (14.8%) 

and Trypanosoma spp (2.6%). Statistical analysis revealed a 

significant influence of breading method, aim breeding, clinical 

status and study site on the prevalence of ectoparasites and 

haemoparasites (P<0.05). At the end, parasites represent a major 

threat on camels’ health in Laghouat region. Therefore, future studies 

should be conducted to better understanding the epidemiology of these 

parasitic diseases and their potential risks and dangers on the 

economic and public health impact. 
 

Keywords: Ectoparasites; Haemoparasites; Blood smear; camels; 

Laghouat. 
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1. Introduction 

 

A camel is one of the oldest animal species in the world. It belongs to the class Mammalia; 

the order Artiodactyla; sub-order Tylopoda and family Camelidae (Saidi et al., 2022) [1]. It 

symbolizes the human survival in deserts and is tied to the nomadic civilization that 

flourished in arid and semi-arid areas. It is known as being the best means of transporting 

goods. Camels produce milk, wool and meat (Abou El-Naga, 2016) [2]. In Algeria, this animal 

plays a crucial role in maintaining food safety for saharian steppe communities (Meguellati-

Kanoun et al, 2018) [3] with an estimated number of 416,519 heads essentially concentrated 

in saharian wilayates (Saidi et al., 2021) [4]. 

Nowadays, camel is subject to many parasitic infections (endo and ecto) that represent the 

main obstacle to the improvement of their health (Majidi et al, 2015) [5]. Haemoparasitic 

disease has a serious effect on camels’ productivity, health and working resistance (Tamoor et 

al., 2019) [6]. Ectoparasites are considered as the major problem that affects camels’ health, 

productivity and performance. Among ectoparasites of camels, various species of ticks have 

been identified. The latter can be a vector of some pathogenic agents such as bacteria, virus 

and protozoa. These ticks are important in the publichealth and veterinary medicine (Shamsi 

et al., 2020) [7]. 

Few researches have been carried out on diseases that affect camels in Algeria. Therefore, 

there still much more efforts to do in order to know more about the prevalence, the different 

species of parasites involved, possible risks and economic effects of ectoparasites and 

haemoparasites on camel population in Algeria and particularly in Laghouat region. 

 

2. Materials and methods 

 

Presentation of the study area 

Laghouat is a region that stretches over on area of about 27516.6 Km2. It is composed of 24 

municipalities and is located on two range areas: steppe and pre-saharian. It is at an average 

altitude of 900 meters with an average rainfall of 100 mm (50-150 mm) and with an average 

temperature of 22.53 °C ranging from 16 

°C to 29 °C. 

Study design and animals 

In order to identify ectoparasites and haemoparasites of camel in the Southern Algeria, a 

survey was carried out in Laghouat province. The study included 8 farms from 5 different 

regions: Laghouat, Ain Madhi, Tadjrouna, El Kheneg and Hassi R’Mel (Figure. 1). 

Farm Characteristics 

To carry out our study, we took 115 samples from 8 farms. Each farm has different 

characteristics (Table 1). 

Characteristics of the animals 

The following table represents the characteristics of the animals (Table 2). 

Collection and conservation of ectoparasites 

To collect ectoparasites, all body parts of sampled camels were visually inspected, 

ectoparasites were counted, and we made an estimate of the number, isolated ticks from each 

individual host in a vial identified with a label. When we looked for ectoparasites, we only 

found ticks. 

Ticks collected were preserved in hermetically sealed bottles by adding solution (80% ethanol, 

15% distilled water, 5% glycerol and 1% chloroform) (Walker et al., 2003) [8]. They were 

identified using a magnifying glass based on guides (Estrada-Peña et al., 2017) [9]. 
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Collection and conservation of blood samples 

The blood sample should be taken as sterile as possible by venipuncture. In large mammals, 

the jugular vein or a tail vein were be used. For the collected blood samples placed in tubes 

with anti-coagulation, it is necessary to harmonize the sample as quickly as possible by 

moving the tube up and down and store them in the fridge to take it quickly to an analytics 

informant. After that, we used Giemsa-stain blood smear method to search for 

haemoparasites in the laboratory. 

Statistical analysis 

After the examination of 115 animals listed on five zones by specific techniques, the method 

of analysis adopted in this study was a descriptive statistical analysis. We used SPSS version 

21 for the calculation of the prevalence of the infestation. Chi 2 test was performed to 

determine the relationship between the prevalence of the infestation and some factors such as 

(age, sex, breeding system and aim). 

 

3. Results 

 

In our study, 33.9% of camels were infected with parasites of a total of 115 examined. 

Ectoparasites 

According to our data, 28% of the camels were infected by ectoparasites (Ticks) of a total of 

115 camels examined. 

We have inventoried 2 species of ectoparasites, belonging to 1 phylum (Arthropoda), classes 

(Arachnida), orders (Ixodida) and family (Hylomma). The order of Ixodida was highly 

represented with 2 species (Hylomma dromedarii and Hyalomma impeltatum) (Figure 2 et 3). 

Prevalence of ticks according to their species 

We found a total of 16 females and 9 males of the species Hyalomma Impeltatum with 

numbers 25, and 162 of Hyalomma dromedarii divided into 135 males and 27 females. Both 

species are represented by 187 adults with a total number of males and females (Figure 4). 

Association of parasites (Poly parasitism) 

The presence of a single parasite species was reported in 22 animal samples (19.25 %), and the 

cohabitation of two parasites was reported in 10 animals (8.75 %) (Table 03). 

Prevalence of ectoparasites by age 

Our data presented in the following figure revealed that 27% of the adults have been infested 

by the ectoparasites. In young animals, the rate was at 31 % (P=0.76) (Figure 5). 

Prevalence of ectoparasites by sex 

From the results presented in the next figure, 22% and 30% of males and females were 

infested by ectoparasits respectively (P=0.48) (it is important to mention that in our work, 

more females examined than males) (Figure 6). 

Prevalence of ectoparasite by breeding method 

According to our data, 76 % of camels were infested in sedentary. No case for the other 

breeding systems (P=0.00) (Figure 7). 

Prevalence of ectoparasites by clinical status 

In our current work, 71% of camels presenting diseases were infested by ectoparasites, while 

18% of healthy ones were affected. Statistical analysis revealed that clinical status of animals 

influenced the infestation rate (P=0.00) (Figure 8). 

Prevalence of ectoparasites by study site 

Figure 9 showed that in Ain Madhi, 91% of camels were infested, while in Kheneg, the rate 

was at 86% (P=0.00). 

Blood Test Results 
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During the study period, blood samples were taken from 115 camels, 83 of which were females 

and 32 were males. Data showed that 3 parasitic species of blood were present in 28 camels 

(24.34%). These species were represented by Trypanosoma spp, Babesia spp and Theileria 

spp. Babesia spp wass most reported with a prevalence of 24.34 % (28 camels), followed by 

Theileria spp in 17 camels with 14.78%, then Trypanosoma spp, 2.60% (3 camels) (Figure 

10). 

Prevalence of haemoparasite according to their species 

In this study, the most dominant haemoparasite infesting camels was Babesia spp (24.34%/ 

28 camels), followed by Theileria spp (14.78 %/ 17), and finally Trypanosoma spp (2.6%/ 3) 

(Figure 11). 

Association of parasites (Poly parasitism) 

The presence of a single species of haemoparasite (Babesia sp) was reported in 9 camels 

(7.82%), the cohabitation of two haemoparasites (Babesia spp+Theileria spp) in 16 cases 

(13.91%), and (Babesia spp+ Trypanosoma spp) in 2 samples (1.74%). The cohabitation of 

three parasites (Babesia spp + Trypanosoma spp+ Theileria spp) was reported in 1 animal 

(0.87%) (Table 4). 

Relationship between haemoparasite infestation and other parameters Prevalence of 

haemoparasite according to age 

In this study, the prevalence of infection in young camels was 25 % which exceeded a bit 

that noticed in adults (23%) (P= 1) (Figure 12). 

Prevalence of haemoparasite by sex 

Figure 13 showed that the prevalence of infection in females was 22%, less than that 

recorded in males (28%) (P= 0.47) (Figure 13). 

Prevalence of haemoparasite by breeding method 

In sedentary breeding, 48% of camels were infected, while 13% was the rate of 

infestation noticed in transhumance (P=0.00) (Figure 14). 

Prevalence of haemoparasites by clinical status 

In the current work, 6 % of healthy camels were infected. On the other hand, all the animals 

carrying diseases showed parasitism infestation (P=0.00). Thus clinical status had an effect 

on haemoparasite rate (Figure15). 

Prevalence of haemoparasite by study site 

According to data presented in figure 16, in Ain Madhi, a prevalence of infestation at 73% 

was recorded, followed by that found inKheneg (29%) and in Tadjrouna (13%) (P=0.00); the 

study site is related to haemoparasite infestation (Figure16). 

 

4. Discussion 

 

In the current work, the ectoparasites identified belong to the arthropod branch, it indicates a 

fauna basically constituted by the Ixodids (ticks). Among the ticks found, Hyalomma 

impeltatumth was less frequent than Hyalomma dromedarii. Blood smears revealed the 

presence of 3 haemoparasites: Babesia spp, Theileria spp, and Trypanosoma spp. All of the 

following studies corroborate our findings. 

In Laghouat region, camels are the hosts for spedific species of ticks. A total of 187 ticks 

were collected from 32 camels. Ben Youcef et Labidi (2017) [10] recorded in EL Oued zone 

116 ticks in 21 camels. ALanazi et al. (2018) [11] in another study performed in Saudi Arabia 

concerning 116 camels, they revealed 79 of cases infested by ticks. A total of 218 ticks were 

collected from these 79 camels and 5 different tick species were identified. During our study, 

we noted that Hyalomma spp was the most recorded. High results were revealed previously 
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worldwide: Van Straten and Jongejan (1993) [12] in Egypt (95.6%); Idris et al. (2000) [13] in 

Oman (89.55%); Antoine-Moussiaux et al. (2005) [14] in the Agadez region of Niger (100%); 

Bouhous (2006) [15] in Adrar, Algeria (99.41%); El Ghali et Hassan (2009) [16] in Northern 

Sudan, (89.0%). This result could be explained by the selectivity of this species for the 

dromedary or its concentration in the desert regions and because of their adaptation to the 

unfavorable climatic conditions of the Sahara, this species being able to carry out several 

cycles in the year (Bouhous et al., 2008) [15]. In another experiment, the overall prevalence of 

mange mite infestation ranged from 10.7% to 94.1% in camels from Ethiopia (Chalchisa and 

Bersissa, 2023) [17]. 

During our study, we found high prevalence of Hyalomma dromedarii, more than that 

mentioned by Gharbi (2013) [18] in Central Tunisia (45%). On the other hand, the rate of 

Hyalomma impeltatum infestation was less than that found in Tunisia, 53% (Gharbi, 2013) 

[18]. In Iran, 90.7% of the ticks identified were Hyalomma dromedarii (Champour et al., 

2013) [19]. 

In this study, we noticed a high infestation rate by H. dromedarii, with 16.66% in females 

and 33.83% in males, meanwhile, among those infected by H. impeltatum 50% were females 

and 36% were males. ALanazi et al. (2018) [11] in Saudi Arabia found 27.5% of males, and 

14.2% of females were infested by the same parasite in a total of 41.7%, and for H. 

impeltatum with a total of 12.8% divided into 11% males,1.8% females. In addition, the 

parasitism rate was higher in females than in males which is perfectly consistent with previous 

data (Bouhous et al. 2008; Ashraf et al., 2014) [15,20]. In the same context, ALanazi et al. 

(2018) [11] in Saudi Arabia found 71% Vs 59.3% of infested females/males, respectively. On 

the contrary, Morel et al. (2000) [21] reported that ticks are usually more common in males 

than in females. 

For the relationship between camels age and ectoparasite infestation, our result indicated that 

adults were less infected than young. It is obvious that young animals were more affected due 

to lower immunity compared to adults (Saber, 2015) [22]. 

Haemoparasites 

In the present study, the overall prevalence of haemoparasitic infestation in camels was 

higher than those reported previously: 14.2% (Kamani et al., 2008) [23]; 4.85% in Iran 

(Karimi et al., 2015) [24]. In other studies, high rates were recorded: 79 % in Maiduguri 

Nigeria (Rabana et al., 2011) [25], 60.4% in Nigeria (Wakil et al., 2016) [26], and 77.34% in 

Egypt (Abou El-Naga, 2016) [2]. 

Amongst the haemoparasites found in the examined camels, Babesia spp, Theileria spp and 

Trypanosoma spp were recorded at different prevalence rates (24.34%, 14.78% and 2.6% 

respectively). In Egypt, from a total of 331 camels, data revealed the presence of 

trypanosome 168 (50.8%), Theileria spp 157 (47.4%), 

and Trypanosoma spp 67 (20.24%) (Abou El-Naga & Barghash, 2016) [2]. 

Our result showed a high infestation prevalence by Babesia spp, compared to previous 

microscopically findings reported in camels from Egypt (11.8%) (Abou El-Naga & Barghash, 

2016) [2] and close rate to that found in Nigeria (24.3%) (Wakil et al., 2016) [26]. Similarly, 

the molecular prevalence of Babesia spp. among Iranian and Egyptian camels was lower 

(6.6% and 5%, respectively) (Khamesipour et al., 2015; Abouzaid et al., 2022) [27,28]. 

Microscopic examination showed the presence of Trypanosoma spp in few cases which was 

less than the results found previously: 7.4% (Allali and Khader, 2021) [29] in Djelfa, Algeria 

and 11.11%, (Mossaad, 2017) [30] in Sudan. The prevalence of the infection by 

Trypanosoma in our work was less than those reported in Tataouine (10.6%) (Lachtar et al., 

2017) [31], in Northern Tunisia (10.6%) (Salemi et al., 2019) [32], and in Eastern Ethiopia 

with 3.9% (Tadesse et al., 2012) [33]. 

The relationship between the sex of the camels studied and the rate of haemoparasites showed 
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that females were less infested than males, in agreement with previous data in Egypt (Abou El-

Naga & Barghash, 2016) [2]. 

According to the age, adults were less infected than young camels. In Egypt, Abou El-Naga 

and Barghash, (2016) [2] mentioned that adults were more infected than young animals. 

In this study, statistical analysis revealed that breeding method and aim, clinical status and 

study site had a significant influence on the prevalence of ectoparasites and haemoparasites. 

 

5. Conclusions 

 

This work highlighted the presence of different species of ectoparasites and haemoparasites 

of camels in Laghouat region with different rates. It also indicated that many factors can 

influence the infestation rates (Sex, clinical status, age, breeding system). Therefore, further 

investigations in Sahara regions seem to be importantto implement a coherent integrated pest 

control strategy and raising awareness among animal breeders about the multiple diseases 

that can affect their animals. 

 

Figures: 

 

 

Figure 1: Study area 
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Figure 2: A-D. Hyalomma dromedarii A: Male 

dorsalface, B: Male ventral face C: Female dorsal face, D: Female ventral face 

 

 

 

Figure 3: Hyalomma impeltatum A: Male dorsal face, B: Male ventral face C: Female dorsal 

face Female 
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Figure 4: number of ticks according to their species. 

 

 

Figure 5: Prevalence of ectoparasites by age of camels. 
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Figure 6: Prevalence of ectoparasites by sex of camels. 

 

Figure 7: Prevalence of ectoparasites by type of breeding. 
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Figure 8: Prevalence of ectoparasites by clinical status. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9: Prevalence of ectoparasites by study site 
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Figure 11: Prevalence of haemoparasites according to their species. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10: Parasite-infected blood smear 
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Figure12: Prevalence of haemoparasites by age of camels. 

 

Figure 13: Prevalence of haemoparasite by sex. 

 

 
Figure 14: Prevalence of haemoparasites by breeding method. 
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Figure 15: Prevalence of haemoparasite by clinical status. 
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Figure 16: Prevalence of haemoparasites by study site. 

 

Tables: 

Table 1: The characteristics of the farms 

Criteria Variable Number of farms % 

 

 

 

 

Localities 

Laghouat 1 12.5% 

Ain Madhi 2 25% 

Tadjrouna 2 25% 

Kheneg 2 25% 

Hassi R’Mel 1 12.5% 

 

Breeding method 

Transhumance 1 12.5% 

Nomad 1 12.5% 

Sedentary 6 75% 

 

Feeding type 

Barley flour 1 12.5% 

Plants 1 12.5% 

Mixed 6 75% 

 Milk 4 50% 

Aim breeding 
Milk and meat 1 12.5% 

Milk and fur 2 25% 

Vaccination 
Yes 2 25% 

No 6 75% 
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Table 2: Animals characteristics 

 

Criteria 
Variable 

Laghou 

at 

Ain 

Madhi 

Tadjrou 

na 
Kheneg 

Hassi 

R’Mel 

Total 

numbe 

r 

% 

Sex 
Female 5 19 39 9 10 82 71.3% 

Male 1 3 15 5 9 33 28.7 % 

Age 
Young 5 3 0 2 6 16 13.91% 

Adult 1 19 54 12 13 99 86.09% 

Clinical 

Status 

Healthy 6 6 48 10 19 94 81.74% 

Sick 0 16 6 4 0 21 18.26% 

 

 

Type 

Ectoparasit 

e 
0 20 0 12 0 32 27.82% 

Haemopara 

site 
6 22 54 14 19 115 100% 

 

Table 3: Association of ectoparasite genera in the examined camels. 

Association of parasites N % 

Hyalomma dromedarii 22 19.25 % 

Hyalomma dromedarii + 

Hyalomma impeltatum 
10 8.75 % 

 

Table 4: Association of haemoparasite genera in examined camels. 

Association of parasites N % 

 

 

6. References 

 

1. Abou El-Naga TR, Barghash SM (2016) Blood Parasites Camels (Camelus 

dromedarius) in Northern West Coast of Egypt. J Bacteriol Parasitol 

7:258.http://dx.doi.org/10.4172/2155- 9597.1000258 

2. Abouzaid AA, Abd Elghaffar SK, Hussein MK, Essam MI, Ahmed MA (2022) 

(Babesia spp) 9 7.82 % 

(Babesia spp+Theileria spp) 16 13.91 % 

(Babesia spp+ Trypanosoma 

spp) 
2 1,74 % 

(Babesia spp + Trypanosoma 

spp+ Theileria spp) 
1 0,87 % 

http://dx.doi.org/10.4172/2155-


 
 

BETATACHE Bouchra/Afr.J.Bio.Sc. 6(13) (2024) 2360-2377                                Page 2375 to 18 

 

Clinicopathological investigations on babesiosis among camels (Camels dromedaries) in 

Aswan Province, Egypt.AUJES 33: 284-292.DOI: 10.21608/aujes.2022.146533.1079. 

3. Alanazi AD, Abdullah S, Helps C, Wall R, Puschendorf R, Alharbi SA, Abdel-Shafy S, 

Shaapan R M, (2018) Research Article Tick-Borne Pathogens in Ticks and Blood 

Samples Collected from Camels in Riyadh Province, Saudi Arabia. Int J Zool Res 14: 

30-36.DOI: 10.3923/ijzr.2018 

4. Allali M and Khader FZ (2021) Etude des hemoparasites (trypanosomiase) chez le 

dromadaire. Université Ziane Achour -Djelfa-. Faculté des Sciences de la Nature Et de 

la Vie. P: 22-54. 

5. Antoine-Moussiaux N, Faye B, Vias G (2005) Tuareg ethnodiagnostic skill of camel 

diseases in Agadez area (Niger). Journal of Camel Practice and Research 12(2):85-93. 

6. Ashraf S, Chaudhry HR, Chaudhry M, Iqbal Z (2014) Prevalence of common diseases 

in camels of Cholistan desert, Pakistan. J Inf Mol Biol2 (4): 49 – 52 

7. Ben Youcef Kh, Labidi H (2017) : Contribution à l’étude parasitaire des dromadaires 

dans la région d’EL oued. Université Echahid Hamma Lakhdar -El OUED. Faculté des 

Sciences de la Nature et de la Vie. P: 27-35. 

8. Bouhous    A,    Aissi    M,    Haroura    KH(2008)    Etude    des    Ixodidae    chez     le 

dromadaire dans le sud algérien, région d’Adrar. Ann Méd Vét 152 :52-58. 

9. Chalchisa A and Bersissa E (2023) Ectoparasites and their effect on camels (Camelus 

dromedarius) in Ethiopia. J Vet Res Adv 05(01): 55-69. 

10. Champour M, Mohammadi G, Chinkar S, Ramzi G, Mostepavi E,Jalali T (2003) 

Frequency of hard- Ticks and the influence of age and sex ofcamel on ticks infestation 

rates in one-humped camel ( camelus dromadarius )population in the northeast of Iran 

.Sci Parasitol 14 (2) : 89-93. 

11. DOI | http://dx.doi.org/10.14737/journal.jap/2014/2.1.1.4 doi: 10.17420/ap 6604.298. 

12. DOI: http://dx.doi.org/10.17582/journal.pjz/2019.51.2.591.596 

13. Elghali A, Hassan SM (2009) Ticks (Acari:Ixodidae)

 infesting camels (Camelus dromedarius) in Northern Sudan. Onderstepoort J Vet 

Res 76:177-158. 

14. En ligne: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3174693/ 

15. Estrada-Pena A, Mihalca A D, Peteny T (2017) Ticks of Europe and North Africa: A 

Guide to Species Identification. Springer International Publishing 40 p. 

16. Gharbi M, Moussi N, Jedidi M, Mhadhbi M, Sassi L, Darghouth M A (2013) 

Population dynamics of ticks infesting the one-humped camel (Camelus dromedarius) in 

central Tunisia. Ticks Tick- borne Dis. P. 4. 

http://dx.doi.org/10.1016/j.ttbdis.2013.06.004. 

17. Idris MA, Ruppel A, Petney T (2000) Antibodies against Rickettsia in humans and 

potential vector ticks from Dhofar, Oman. J Sci Res Med Sci 2(1): 7-10. 

18. Kamani J, Turaki AU, Egwu GO, Mani A U, Saidu MK, Abdullahi JG, Kumshe 

HA (2008) Haemoparasites of camels (Camelus dromedarius) in Maiduguri, Nigeria. 

Animal Research International 5(2):838 – 839.https://doi.org/10.4314/ari.v5i2.48726 

19. Karimi A, Rahbari S, Yousefi A (2015) Blood parasites of camels from central regions 

of Iran: comparative evaluation of various detection techniques and serum protein 

components. J Adv Parasitol 2(1): 1-4. 

20. Khamesipour F, Doosti A, Koohi A, Chehelgerdi M, Mokhtari FA (2015) 

Determination of the presence of Babesia DNA in blood samples of cattle, camel and 

sheep in iran by pcr. Archives of Biological Sciences67(1): 83-

90.https://doi.org/10.2298/ABS140410009K. 

21. Lachtar M, Gachout S, Mzoughi S, Ben Smida B, Daly Y, Bouajila M (2017) 

Contribution à l’étude de la trypanosomose cameline dans le gouvernorat de Tataouine. 

http://dx.doi.org/10.14737/journal.jap/2014/2.1.1.4
http://dx.doi.org/10.17582/journal.pjz/2019.51.2.591.596
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3174693/
http://dx.doi.org/10.1016/j.ttbdis.2013.06.004.04pages


 
 

BETATACHE Bouchra/Afr.J.Bio.Sc. 6(13) (2024) 2360-2377                                Page 2376 to 18 

 

Bulletinzoosanitaire14:1-4. 

22. MajidiRM, HosseinHS, MohammadR, SeddigheN, GeramiSA (2015) Parasites of One-

Humped Camel (Camelus dromedarius) in Iran: An Abattoir Study. Journal of Camel 

Practice and Research 22 (2): 261-264.http://dx.doi.org/10.5958/2277-

8934.2015.00043.0. 

23. Meguellati-Kanoun A, Saadaoui M, Kalli S, Kanoun M, Huguenin J, Benidir M, 

Benmebarek A (2018) Localisationet distribution spatiotemporelle des effectifs de 

dromadaires en Algerie. Livestock Research for Rural Development 30 (3). P41. 

24. Morel PC (2000) Maladies à tiques du bétail en Afrique. In: Chartier Ch, Itard J, Morel 

PC, Troney PM eds. Précis de parasitologie vétérinaire tropicale. Paris : Technique et 

documentation, Editions médicales internationales. 452-769. 

25. Mossaad E, Salim B, Suganuma K, Musinguzi P, Hassan MA, Elamin EA, Mohammed 

GE, Bakhiet AO, Xuan X, Satti RA, Inoue N (2017) Trypanosoma vivax is the second 

leading cause of camel trypanosomosis in Sudan after Trypanosoma evansi. Parasites 

&Vectors 10:176. DOI 10.1186/s13071-017-2117-5. 

26. Nagwa E, Ahmed NE, El-Akabwa LM, Ramadan MY, Abd El-Gawad SM (2013) 

Detection and Identification of Some Helminth Parasites Affecting Camels, Egypt. J 

Vet Sci44: 81- 92. 

27. Osman FA, Gaadee HI, Sayed GA (2014) Clinico Hematological and Biochemical 

Changes in Camels Affected with Gastro-Intestinal Parasites. IJAVMS 8(5): 154-161. 

28. Rabana JL, Kumshe HA, Kamani J, Grema H, Turaki UA, Harrison KD (2011) Effects 

of Parasitic Infections on Erythrocyte Indices of Camels in Nigeria. Veterinary Research 

forum 2(1): 59 – 63. 

29. Saber K, Abdel-Rady A (2015) Sarcoptic mange of camel in upper Egypt: Prevalence, 

risk assessment, and control measures. J Adv Vet Anim Res 2: 410-417. 

30. Saidi R, Mimoune N, Benaissa MH, Baazizi R, Aissaoui FZ, Behalil M, Khelef D, 

Kaidi R (2021) Camel mastitis in Southern Algeria. Vet. stn. 52: 315-322. 10.46419/ 

vs.52.3.9 

31. Saidi R, Mimoune N, Chaibi R, Abdelouahed K, Khelef D, Kaidi R, Baazizi R (2022) 

Camel gastrointestinal parasites in southern Algeria. Veterinarska stanica, 53 (3): 283-

294. https://doi.org/10.46419/vs.53.3.7 

32. Sallemi S, Rjeibi MR, Rouatbi M, Amairia S, Ben Said M, Khamassi M, Gharbi M (2018) 

Molecular prevalence and phylogenetic analysis of Theileria annulata and Trypanosoma 

evansi in cattle in Northern Tunisia. VetMed Sci4(1): 17-

25.https://doi.org/10.1002/vms3.79. 

33. Selmi R, Dhibi M, BenSaid M, Ben Yahia H, Abdelaali H, Ameur H, Baccouche S, 

Gritli A Mhadhbi M (2019) Evidence of natural infections with Trypanosoma, 

Anaplasmaand Babesiaspp. in military livestock from Tunisia.Trop Biomedicine 36(3): 

742–757. 

34. Shamsi L, Samaeinasab S, Haghighatkhah A (2020) Identification of ectoparasites of 

camels in Sabzevar City, Iran. Annals of Parasitology, 66(4), 555–559. 

35. Tadesse A, Omar A, Aragaw K, Mekbib B, Sheferaw D (2012) A Study on Camel 

Trypanosomosis in Jijiga Zone, Eastern Ethiopia. J Vet Adv2(5): 216 – 219. 

36. Tamoor A, Tipu MY, Asim A, Sajjad A, Salman AA, Abdullah I, Naeem A, 

Muhammad S, Aamerzish M, Sajid U (2019) Hematobiochemical Disorder in Camels 

Suffering from different Hemoparasites. Pakistan. J Zool 51(2): 501-598. 

37. Van straten M, Jongejan F (1993). Ticks (Acari: Ixodidea) infesting the Arabian camel 

(Camelusdromedarius) in the Sinai Egypt with a note on acaricidal efficacy of 

ivermectin. Experimental and Applied Acarology 17(8): 605-616. doi: 

10.1007/BF00053490. 

http://dx.doi.org/10.5958/2277-8934.2015.00043.0
http://dx.doi.org/10.5958/2277-8934.2015.00043.0


 
 

BETATACHE Bouchra/Afr.J.Bio.Sc. 6(13) (2024) 2360-2377                                Page 2377 to 18 

 

38. Wakil Y, Lawal JR, Gazali YA, Mustapha FB, Bello AM, Mshelia ES, Ayomikun AM 

(2016) Survey on prevalence of haemoparasites of trade camels (Camelusdromedarius) 

in Maiduguri; Nigeria. J Vet Med and Anim Sci1(2): 7-10. 

39. Walker A, Bouattour JL, Camicas A, Estrada-Peña IG, Horak AA, Latif RG, Pegram 

PM, Preston PM (2014) Ticks of Domestic Animals in Africa: a Guide to Identification 

of Species. Bioscience Reports, Edinburgh Scotland, U.K. 367 p. 

 


