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Ticks
Arthropods serve as highly efficient vectors for a wide range of life-threatening pathogens,
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Introduction

Ticks rank second among arthropod vectors responsible for transmitting rickettsial, viral, bacterial, and protozoan
pathogens, following mosquitoes. Hyalomma dromedarii is the dominant tick species infesting camels, with
infection rates reaching approximately 89% in Sudanese camels [1], 95.6% in those from Sinai [2], and 57.13%
in camels from Benha and Belbis, Egypt [3-5]. This species thrives in desert and semi-desert regions, ranging
from northwestern India to the Arabian Peninsula [6]. As a member of the Ixodidae family [7], H. dromedarii
plays a crucial role in the transmission of various diseases globally [8, 9]. While adult ticks primarily infest camels,
cattle may also serve as hosts, though camels remain the primary target for both ticks and mites. The Arabian
camel (Camelus dromedarius), the smallest among the three recognized camel species, is an essential provider of
various animal products. These camels frequently encounter a broad range of external parasites that compromise
their health and productivity, making effective control strategies vital.

The most common and efficient method to manage tick infestations in humans, livestock, and animals involves
the use of acaricides and repellents. However, the repeated application of these compounds at suboptimal doses
has led to increasing resistance among tick populations. The extensive use of synthetic pesticides and repellents
targeting veterinary parasites and disease-carrying arthropods has also complicated control measures.
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Additionally, synthetic insecticides have become more widely employed in the management of agricultural pests,
urban infestations, and mosquito populations. This study aimed to highlight key ectoparasites affecting camels
(Camelus dromedarius) in Saudi Arabia. Given the challenges posed by tick resistance and the high cost of
conventional antiparasitic drugs, alternative approaches such as therapeutic plant-based treatments have gained
attention as potential control measures. This investigation specifically focused on assessing tick populations in
northern and western regions of Saudi Arabia, including Tabuk, Taif, and Hail, while also evaluating the
effectiveness of selected synthetic pyrethroids against H. dromedarii using the adult immersion technique (AIT).

Materials and Methods

Tick collection and identification

A total of 500 hard ticks were gathered from camel farms located in Tabuk, Taif, and Hail, Saudi Arabia, between
September 2016 and December 2018. The collection sites included Amman Road (28°53” N, 35°54° E), Madinah
Road (28°26° N, 37°11° E), Duba Road (28°24° N, 36°32’ E), and the Industrial Area (28°24’ N, 36°32’ E) in
Tabuk, as well as Hail (27°53° N, 41°74’ E) and Taif (21°23” N, 40°48” E). Ticks obtained from infested camels
were transported to the Medical Entomology and Toxicology Laboratory at the Department of Biology, University
of Tabuk, for taxonomic classification. Identification was conducted using a standard identification key [10]. After
classification, the tick specimens were kept under controlled laboratory conditions for further bioassay
evaluations.

Insecticides

The synthetic pyrethroids used in the study included 5% deltamethrin (DM), 10% cypermethrin (Cym), and o-
cypermethrin (a-Cym), all of which were sourced from the local market in Saudi Arabia. Various concentrations
(25, 50, 100, and 150 ppm) were freshly prepared using distilled water for bioassay experiments targeting ticks,
employing the adult immersion technique.

Experimental design and adult immersion test (AIT)

The adult immersion test was performed following the protocols outlined by Drummond et al. [11] and Sharma
et al. [12]. A total of 200 randomly selected ticks were divided into 4 groups, with each group containing 20
specimens. The control group was treated with distilled water. Each experiment was conducted in duplicate, and
tick mortality was recorded at 24 and 48 hours post-treatment.

Statistical analysis
Descriptive statistical analysis was carried out to determine the mean and standard deviation. Data processing and
statistical evaluations were performed using GraphPad Prism 4 and SPSS software (version 16).

Results and Discussion

Ticks classification

A total of 500 hard ticks were gathered from the designated study locations. Among the collected specimens, H.
dromedarii was the most prevalent species (Table 1; Figure 1). This species accounted for 95% of the total ticks,
with 55% being males and 40% females. Other identified species included Hyalomma truncatum, making up 2%
(with an equal distribution of males and females), and Hyalomma rufipes, comprising 1% (only males).
Additionally, 2% of the collected ticks were unidentified soft ticks. The distribution of these tick species appeared
to be influenced by temperature, humidity, and rainfall patterns. Due to the availability of sufficient specimens
for further investigation, the focus of this study was placed on H. dromedarii.

Table 1. Total number of ticks collected from different regions of Saudi Arabia

Locations Species No. of male No. of female
H. dromedarii 55 40
Tabuk H. truncatum 1 1
H. rufipes 1 0
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H. dromedarii 31 0
Taif H. truncatum 0
Unknown 2
H. dromedarii 24 1
Hail H. truncatum 1 12
H. rufipes 2 6

Dorsal Ventral

Male

Female

Figure 1. H. dromedarii collected from the Tabuk region, Saudi Arabia.

Insecticidal effect of DM, Cym, and a-Cym

Ticks are recognized as the second most significant vectors, after mosquitoes, in the transmission of pathogens to
both humans and domestic animals [13]. New findings confirm that H. dromedarii is the predominant tick species
affecting dairy animals in the selected study locations. The extensive use of synthetic pyrethroids as acaricides
for tick control has contributed to the emergence of acaricide resistance. Resistance in tick populations poses a
critical challenge to the effectiveness of cypermethrin against these vectors. The objective of this study was to
assess the comparative effectiveness of DM, Cym, and a-Cym against H. dromedarii under laboratory conditions.
All tested synthetic pyrethroids—5% deltamethrin, 10% cypermethrin, and 6% a-cypermethrin—exhibited
acaricidal activity against ticks. The most effective concentration was 150 ppm after 48 hours of post-treatment,
showing a greater impact compared to 24 hours. A noticeable increase in tick mortality was recorded 48 hours
after exposure to synthetic pyrethroids compared to the earlier observation period (24 hours) (Figures 2 and 3).
Mortality rates demonstrated a dose-dependent response. Graphs illustrating the relationship between acaricide
concentrations and probit toxicity were used to determine LCso values (Figures 2-4). The minimum lethal
concentration (MLC) required to achieve 95% acaricidal effectiveness was 150 ppm at 48 hours post-treatment,
demonstrating superior efficacy compared to Cym (Table 2).

The LCso values at 24 hours post-treatment for DM, Cym, and a-Cym were 66.93, 129.72, and 81.08 ppm,
respectively, while after 48 hours, they were 4.23, 37.25, and 3.12 ppm (Table 2). Among the three compounds,
Cym was determined to be the least effective, whereas DM and a-Cym exhibited superior acaricidal activity.
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Figure 2. Mortality rate of DM following 24 and 48 hours of post-treatment, demonstrating its insecticidal
effectiveness.
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Figure 3. Mortality effect of Cym at 24 and 48 hours post-treatment, highlighting its insecticidal potency.
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Figure 4. Mortality impact of a-Cym following 24 and 48 hours of post-treatment, demonstrating its
insecticidal effectiveness.
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Table 2. Acaricidal activity of selective insecticides against H. Dromedarii
LCs0 ppm LCo0 ppm

Post-treatment Acaricides tested Slope 95% LCL-UCL, (95% LCL-UCL) Regression equation %2
DM 139+0.14 (50.36161'?8318.201) (177.%22?8.432) y=0.598 +0.009x 0.429
24 h Cym 0.91 £ 022 (106.3?%2;1?2.505) (263;3;;;22.978) y =0.764 + 0.006x 0.281
a-Cym 1.16 £0.17 (62.88414.?;;449) (206.52:;222.772) y =0.597 + 0.007x 0.703
DM 1.85+0.12 (20.93:'32_?1’3773) (82.233?.?2.873) y =0.060 + 0.014x 2.350
48 h Cym 1.14+0.17 (6.0]?.’1;22?096) (171.582;2(7)(2).884) y =0.277 + 0.007x 0.982
a-Cym 1.32+0.16 3127 140.501 y =0.277 + 0.007x 1.580

(34.911-24.346)  (118.407-180.540)

For our insecticidal efficacy study, we concentrated on H. dromedarii due to its accessibility. Farmers in the
selected study regions have reported the frequent use of locally available acaricides DM and Cym, but often
without ensuring the correct dosage, resulting in suboptimal effectiveness of the marketed products for tick
management.

Our findings align with previous studies showing that DM is more potent against ticks, demonstrating a 70%
mortality rate at a dose of 25 ppm, compared to Cym [14]. Furthermore, Batiste Alentron et al. [15] observed that
Cym was more toxic than fenvalerate to both the larval and adult stages of Drosophila melanogaster. Tick age and
condition significantly influence the variability in results [16], but by standardizing these factors in laboratory
settings, we obtained consistent findings. Insecticide stock solutions were prepared by dissolving them in 100%
methanol, and the working concentrations were made using double distilled water (DDH20). The use of an
appropriate organic solvent is crucial for preparing the dilutions, as it aids in the absorption of active compounds
onto the biological target surfaces and helps the acaricide penetrate the insect exoskeleton [12].

Inour AIT, LCso values were calculated based on toxicity data, which provided reliable results since this parameter
had less variation due to the large sample size of ticks used. Past studies have noted significant variation in AIT
values when small sample sizes were used, resulting in unreliable data [16]. Tick populations exhibit considerable
potential for developing resistance due to their behavioral traits, and resistance to various active compounds has
been reported globally in tick populations [17]. Sajid et al. [18] showed that the pour-on formulations of Cym
were more effective on Hyalomma anatolicum in vivo.

To the best of our knowledge, this study is the first to report on the distribution and prevalence of ticks in Tabuk,
Hail, and Taif, Saudi Arabia, a region characterized by arid conditions and low annual rainfall. H. dromedarii
accounted for 95% of the tick species identified. This research provides important baseline data on ticks, which
could aid in improving tick control strategies in arid countries around the world. We also observed that the efficacy
of acaricides on adult male ticks resulted in 100% mortality at concentrations of one hundred fifty ppm and higher.
Below this dose, no groups achieved complete mortality. The control group ticks remained alive even after 48
hours of treatment.

Conclusion

This study evaluated the acaricidal effectiveness of commercial formulations of DM, Cym, and a-Cym against H.
dromedarii using the AIT method. The findings revealed variability in tick mortality across the different
insecticide formulations. These results highlight the urgent need for livestock farmers to reassess the dosages of
synthetic insecticides they use. Furthermore, alternative and more effective tick control strategies should be
developed over time to address the issue.
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