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Abstract  

icks are vectors of several pathogenic agents, causing illnesses that range from mild to 

severe in humans, domestic animals, and wildlife. Accurate morphological 

identification of ticks is crucial for assessing the epidemiological status of tick-borne 

diseases. In Egypt, the contribution of ticks in the transmission of zoonotic diseases 

remains unclear because of the scarce data on tick diversity. This study aims to investigate 

the morphological characteristics and prevalence of Rhipicephalus tick species infesting 

domestic animals in Egypt, and to detect the associated tick-borne pathogens using 

molecular techniques. From October 2021 to March 2024, ticks were gathered from cattle, 

dogs, and camels across ten Egyptian governorates: Cairo, Kalyoubia, Alexandria, Kafr El-

Sheikh, Beheira, Gharbia, Menoufia, Giza, Ismailia, and Sharkia. The collected ticks were 

morphologically described and tested for the presence of Babesia, Ehrlichia/Anaplasma, 

and Borrelia pathogens using Polymerase Chain Reaction (PCR). A total of 4,488 ticks 

were collected from domesticated animals, representing eight species of the genus 

Rhipicephalus: Rhipicephalus annulatus, R. microplus, R. decoloratus, R. evertsi, R. 

pulchellus, R. sanguineus, R. simus, and R. turanicus. Babesia was detected in R. 

annulatus, R. sanguineus, and R. evertsi. Borrelia burgdorferi was identified in R. 

annulatus, R. microplus, R. sanguineus, and R. simus. Ehrlichia/Anaplasma were detected 

in R. sanguineus, R. decoloratus, and R. turanicus. In the present study, we demonstrated 

the introduction of several Rhipicephalus tick species that had not been previously reported 

in Egypt, including Rhipicephalus microplus, R. simus, R. evertsi, and R. turanicus and 

confirmed the presence of pathogens using PCR techniques.  
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Introduction  

Ticks are a primary group of obligatory 

hematophagous ectoparasites that infest animals 

worldwide. They pose significant risks to animal 

health, hinder growth and reproduction, and transmit 

infections that lead to substantial economic losses 

[1,2,3]. Since the turn of the 19
th

 century, when 

Smith and Kilborne first described tick-transmitted 

illness [4], multiple tick species have been 

recognized as reservoirs and transmitters of a wide 

range of infections that can cause serious illness and 

death in both humans and animals. Due to their 

increasing prevalence, virulence, and socioeconomic 

impact, several of the illnesses that have been 

reported since then, such as East Coast fever and 

Crimean-Congo haemorrhagic fever, present 

significant public health, veterinary, and 

socioeconomic challenges [5]. A variety of 

microorganisms are transmitted by Rhipicephalus 

spp., including viruses, bacteria, rickettsia, protozoa, 

and even certain helminths. Theileria, Anaplasma, 

Ehrlichia, and Babesia species, along with other 

Rhipicephalus-borne infections, have been identified 
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as being relevant to the region in question. 

Symptoms in host animals frequently include 

anaemia, jaundice, leukopenia, thrombocytopenia, 

and other clinical indicators of haemolytic 

alterations. Infestations of Rhipicephalus ticks also 

cause ectoparasitic discomfort in both humans and 

animals [6,7,8].  

Rhipicephalus species have successfully 

coexisted with humans and are known to be active 

throughout the year, being most prevalent in tropical 

and subtropical climates [9]. Their occurrence 

records are concentrated in southern Africa, Europe, 

North and South America, as well as Asia and 

Australia. This genus is distributed globally across 

nearly all continents, except for the extremely low 

temperatures found at the North and South Poles and 

in some specific countries. Many species 

distributions are expected to expand or contract due 

to global warming and climate change [9]. In Egypt, 

the majority of this genus is found in the northern 

and central regions of Egypt. Egypt, situated on the 

southern shore of the Mediterranean Sea, serves as a 

crucial migration route for birds traveling from 

Eurasia to Africa for breeding and wintering [10].  

Despite the significant economic burden caused 

by tick-borne diseases, reliable data remain limited, 

as statistics on the incidence of these diseases and the 

global distribution of various tick vectors are often 

either unavailable or outdated in many African 

countries. Therefore, it is essential to accurately 

identify and update tick distribution to predict the 

likelihood of the development or re-emergence of 

tick-borne diseases in the sub-region [11].  

Accurate taxonomic identification of tick species 

is crucial for the effective control and surveillance of 

tick-borne diseases. Traditional identification 

methods have relied on the morphological 

examination of adult specimens. Although molecular 

techniques and phylogenetic analysis are now widely 

used in tick systematics, conventional morphological 

characterization remains the keystone of tick 

identification. This work aims to employ 

conventional morphological identification techniques 

to support comprehensive surveillance of 

Rhipicephalus tick species and the pathogens they 

harbour in Egypt.  

Material and Methods 

Tick Collection and Morphological Identification 

Ticks were collected from camels, cattle, and 

dogs during a survey conducted from October 2021 

to March 2024. The survey encompassed several 

governorates in northern and central Egypt, including 

Cairo (30°02′N, 31°13′E), Alexandria (31°12'N, 

29°57'E), Giza (30°00'N, 31°12'E), Kalyoubia 

(30°18'N, 31°15'E), Sharkia )30°42′N, 31°37′E(, 

Kafr El-Sheikh (31°06'N, 30°56'E), Gharbia 

(30°52′N, 31°03′E ), Menoufia (30°35'N, 30°59'E), 

Ismailia (30°35'N, 32°16') and Beheira (30°37′N, 

30°26′E) Governorates (Fig. 1).  

Animals (n = 200; cattle = 50, camels = 60, and 

dogs = 90) were thoroughly examined for tick 

infestation, focusing on areas such as inner thighs, 

udder, scrotum, neck, dewlap, and axilla. Ticks were 

collected manually using sterile forceps and 

subsequently transferred to the Entomology 

Department laboratory at the Faculty of Science, Ain 

Shams University. The collected ticks were 

categorized by host species and sex. Any dermal 

remnants adhering to the ticks' mouthparts were 

carefully removed. The ticks were stored in a 

solution of (70%) ethanol and (30%) glycerol to 

ensure their suitability for subsequent identification 

and study. 

Morphological identification of tick species was 

performed using diagnostic keys [12,13,14,15,16] 

and Digital Microscope Magnifying Glass 

(Andonstar Digital Microscope, 2000x)  

DNA Extraction from Ticks  

Tick pools were prepared from 2 to 3 individuals 

of the same species of collected ticks from each 

governorate and each host to identify the exact 

infected species associated with each specific host 

and the precise locality affected by the pathogen. For 

Rhipicephalus annulatus and Rhipicephalus 

sanguineus, larger pools comprising more than 15 

individuals were formed due to their high abundance. 

Approximately 100 pools of the selected species, 

originating from different hosts, were chosen for 

PCR analysis. 

DNA was extracted from the collected tick 

species following the manufacturer’s instructions 

provided in EasyPure® Genomic DNA Extraction 

kit. Tick bodies were homogenized by grinding in 

liquid nitrogen, and the resulting material was placed 

in labelled tubes. After adding the buffer and 

Proteinase K solution, the mixture was thoroughly 

combined with the ground tick bodies and incubated 

at 56 ºC until complete lysis occurred. Subsequently, 

ethanol was added, and the tube was vortexed to 

ensure thorough mixing. The mixture was then 

transferred to a spin column, centrifuged, and the 

flow-through was discarded. After a series of 

washing steps, the mixture was centrifuged again. 

Finally, Elution Buffer was added, incubated at 

ambient temperature before being centrifuged to 

collect the purified DNA. The extracted DNA was 

stored at -20 ºC for further processing [17]. 

Molecular Detection of Pathogens in Ticks 

Conventional PCR was conducted to detect 

pathogen DNA in the collected tick species (Table 

1), specifically targeting rRNA genes for Babesia, 

Borrelia burgdorferi, and Ehrlichia/Anaplasma. For 

Babesia DNA detection, the 18S rRNA gene was 
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amplified using forward primer 3.1 (5′-

CTCCTTCCTTTAAGTGATAAG) and reverse 

primer 5.1 (5′-CCTGGTTGATCCTGCCAGTAGT) 

[18]. The thermal cycling conditions included an 

initial denaturation phase carried out at 94°C for 1 

minute, followed by 30 cycles of 94°C for 1 minute, 

48°C for 1 minute, and 72°C for 2 minutes, with a 

final extension at 72°C for 5 minutes. Regarding 

Borrelia burgdorferi DNA detection, the 23S rRNA 

gene was targeted using forward primer Bb23Sf (5′-

CGAGTCTTAAAAGGGCGATTTAGT) and 

reverse primer Bb23Sr (5′-

GCTTCAGCCTGGCCATAAATAG) [19]. The 

thermal cycling conditions included an initial 

denaturation at 95°C for 15 minutes, followed by 46 

cycles of 95°C for 20 seconds, 58°C for 30 seconds, 

and 68°C for 30 seconds, with a final extension at 

68°C for 10 minutes. For Ehrlichia/Anaplasma DNA 

detection, the 18S rRNA gene was targeted using 

forward primer (5′-

AGAACGAACGCTGGCGGCAAGCC) and reverse 

primer (5′-CGTATTACCGCGGCTGCTGGCA) 

[18]. The thermal cycling conditions included an 

initial denaturation at 94°C for 3 minutes, followed 

by 40 cycles of 94°C for 30 seconds, 55°C for 30 

seconds, and 72°C for 1 minute, with a final 

extension at 72°C for 2 minutes. PCR was conducted 

using 5 μl of genomic DNA ,1 μl of each primer (0.5 

μM), distilled water and Taq 2X Master Mix (New 

England Biolabs, UK). Products (10 μl) were mixed 

with 2 μl of loading dye (Qiagen, Germany) and 

electrophoresed on (1.5%) agarose gel stained with 

ethidium bromide. Amplicons were stored at -20 °C 

before further analysis. 

Serological and Molecular Detection of Babesia in 

Canine Blood 

Blood samples were collected from dogs, and thin 

fixed blood smears were prepared using traditional 

methods and stained with the Hemacolor Rapid 

Staining kit. This kit offers the convenience of a quick 

stain while maintaining the clarity of Pappenheim 

staining. The staining solutions, red eosin, and blue 

Azur were applied separately to ensure stability. The 

blood samples were analysed under a light microscope 

with a magnification of 100x.  

The total DNA from the canine blood sample was 

isolated using the EasyPure Blood Genomic DNA 

Kit (Beijing TransGen Biotech Co., Ltd., China). In 

brief, the blood sample was resuspended in sterile 

water and combined with a lysis solution comprising 

proteinase K and Binding Buffer. The lysis mixture 

was incubated at room temperature. The lysates were 

then subsequently added to a centrifugal column to 

bind the DNA. The bound DNA underwent a series 

of washing and then subsequently eluted from the 

centrifugal column. Spectrophotometry was 

employed to quantify the extracted genomic DNA. 

The DNA samples were kept at −20 °C until they 

were analysed. 

Results  

Tick Identification 

A total of 4,488 ticks were collected from cattle, 

dogs, and camels. Among the collected ticks, 2,382 

females and 2,106 males were identified as 

belonging to the genus Rhipicephalus. Eight species 

were identified: Rhipicephalus annulatus, R. 

decoloratus, R. evertsi, R. microplus, R. pulchellus, 

R. sanguineus, R. simus, and R. turanicus. 

Rhipicephalus sanguineus was the most prevalent 

species, accounting for (54.8%) and was the most 

widely distributed species in Egypt. It mostly lives 

on dogs and was collected from various locations: 

Cairo (40%), Alexandria (20%), Kalyoubia (20%), 

Giza (10%), Gharbia (5%), Beheira (3%), and 

Ismailia (2%). This was followed by Rhipicephalus 

annulatus, which represents (44.5%) of the collected 

specimens. The collections were from Cairo (50%), 

Kalyoubia (30%), Sharkia (9%), Kafr El-Sheikh 

(6%) and Gharbia (5%). Rhipicephalus microplus 

(n=2, 0.04%) and R. simus (n=3, 0.07%) represent 

the least number collected and were collected from 

cattle and camel. Both R. turanicus and R. evertsi 

have the same number of species (n=5, 0.11%) 

specimens for each. R. turanicus was collected from 

cattle, while R. evertsi was collected from cattle and 

camels. R. pulchellus was collected from camels, 

number of specimens were 6 (0.13%). Only 10 

(0.22%) specimens of R. decoloratus were collected 

from cattle in Cairo and Giza governorates (Table 2). 

Rhipicephalus sanguineus (Fig.2) 

This species is widely distributed in Egypt, 

infecting all body parts of dogs, including the head, 

eyelids, ears, legs, tail, and other areas. 

Male (dorsal view)  

Male R. sanguineus is reddish-brown with an 

elongated body, measuring 4-5 mm in length (Fig. 

2A). It is medium to large in size, with distinct 

punctuations and dark legs (Fig. 2A & B). The 

festoons are prominent, and a bulged caudal 

appendage is visible at the posterior centre of the 

scutum (Fig. 2A & C). The anterior spur of the first 

coxa is short and not easily visible from dorsal (Fig. 

2B & D). Three deep posterior grooves- oval 

medially and early circular laterally (Fig. 2A). The 

basis capituli are sharply defined laterally (Fig. 2A & 

D). The scutum is fully covered with long lateral 

grooves reaching the eyes, which are pale and 

convex (Fig. 2A & C). Distinct punctations present 

on the scutum and the festoons (Fig. 2A).  

Male (ventral view) 

Ventrally, the tick displays a distinct posterior 

anal groove beneath the anus (Fig. 2F). The anus is 

bordered by dark, comma-shaped adanal plates that 

are broad at the base and slightly curved, with 

prominent accessory adanal plates adjacent to them 
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(Fig. 2B & F). The spiracle plates have a wide head 

and a very narrow tail, measuring about half the 

width of the adjacent festoon (Fig. 2E). The legs are 

dark brown with fine yellow hairs posteriorly (Fig. 

2B).  

Rhipicephalus annulatus (Fig. 3) 

Cattle are the primary hosts of Rhipicephalus 

annulatus, a species that is widely distributed 

throughout Egypt. Specimens have been collected 

from Cairo, Kalyoubia, Sharkia, Kafr el-Sheikh, and 

Gharbia. Of the 4,488 specimens examined, 1995 

(44.5%) were identified as R. annulatus.  

Male (dorsal view)  

Males measure 1 to 1.3 mm in length and have an 

oval, pale brown body, darker than the legs, (Fig. 

3A). Coxa 1 spurs are visible dorsally, while the 

plates’ spurs are not observable (Fig. 3A & F). 

Cornua are present (Fig. 3A). Legs terminate in 

claws and pulvilli (Fig. 3E), the scutum has four 

longitudinal hair lines, with the inner two 

intersecting centrally (Fig. 3A). Dense yellow hairs 

cover both the scutum and legs (Fig. 3A & B). 

Male (ventral view) 

The caudal appendage is absent in males (Fig. 

3A). The hypostome has four columns of teeth 

arranged in a 4 by 4 pattern (Fig. 3D). The ventral 

plates are large, and their spurs are indistinct, 

exhibiting blunt ends on both adanal plates and 

accessory adanal plates (Fig. 3B &F). Coxa 1 has 

two distinct spurs located posteriorly (Fig. 3C). Coxa 

2 has a smooth edge with no spurs (Fig. 3C). 

Rhipicephalus microplus (Fig. 4) 

Male (dorsal view)  

The body measures 1.5 mm to 2.3 mm and is oval 

to rectangular, with four lateral circular grooves; two 

mid-body and two posteriors on the scutum (Fig. 

4A). The short palp has a concave internal margin 

without a protuberance (Fig. 4D). Ventral plate spurs 

are not visible dorsally (Fig. 4F & G). The scutum is 

darker than the outer lateral margins (Fig. 4A & E) 

and features a short hexagonal capitulum (Fig. 4D & 

B). Pale cream legs and distinct cornua are observed 

(Fig. 4A). The spurs of coxa 1 are long, with the 

anterior spur visible dorsally (Fig. 4A & B).  

Male (ventral view) 

Ventrally, the hypostomal teeth are aligned in a 

standard 4x4 columns (Fig. 4D), and the spiracle is 

circular (Fig. 4C). The ventral plate and adanal plate 

spurs, as well as the accessory adanal spurs, are 

indistinct (Fig. 4B & F). The caudal appendage is 

very narrow and small (Fig. 4E & F), and ventral 

plate spurs are not visible dorsally (Fig. 4E & F). 

Rhipicephalus decoloratus (Fig. 5) 

Male (dorsal view)  

This species is darker than R. annulatus and R. 

microplus (Fig. 5A). The body size ranges from 2 

mm to 2.4 mm, and it is oval-shaped, being widest in 

the middle (Fig. 5A). Cornua are present (Fig. 5A). 

The posterior view of coxa 1 is divided into two 

sharp chitinous spurs, with a sharp external edge on 

the lateral view of this coxa (Fig. 5D). The scutum is 

covered with dense yellow to white hairs arranged 

randomly (Fig. 5D). 

Male (ventral view) 

The only species of the subgenus Boophilus that 

possesses three columns of teeth on the hypostome is 

Rhipicephalus decoloratus; this characteristic is 

specific for this species (Fig. 5C). The adanal plates 

and accessory adanal plates are notably large, with 

terminal spurs extending beyond the body line and 

visible dorsally (Fig. 5A & B). A distinctive bristle-

bearing protuberance on the internal ventral surface 

of the basal palpal segment (Fig. 5F). This 

characteristic plays a crucial role in accurately 

identifying this tick species. The spiracles are 

spherical. 

Rhipicephalus simus (Fig. 6) 

In this study, this species was collected from 

cattle in Kalyoubia Governorate. 

Male (dorsal view)  

The body size measures 3.6 mm to 4 mm, with a 

large, dark brown to blackish scutum exhibiting a 

smooth, shiny appearance (Fig. 6A). Minute 

interstitial and setiferous punctuations are present, 

while posterior grooves are absent (Fig. 6A & G). 

The scapular grooves are not deep, and the cervical 

fields are smooth with no wrinkles (Fig. 6A). The 

anterior spur of the first coxa is not visible dorsally 

and the eyes are flat (Fig. 6A). Lateral grooves are 

distinct and exhibit a punctuate texture and the basis 

capituli is hexagonal (Fig. 6A & C). There are four 

columns of setiferous punctuations in the posterior 

region of the scutum (Fig. 6A). 

Male (ventral view) 

Ventrally, both the accessory adanal plates and 

adanal plates are large, with adanal plates sharply 

curved (Fig. 6B & D). Fed males possess a 

prominent caudal appendage that extends beyond the 

outline of the body (Fig. 6D & G). The spiracles are 

large, strongly curved, and terminate at half the 

width of the adjacent festoon; spiracle area lacks 

dense hairs (Fig. 6E).  

Rhipicephalus evertsi (Fig. 7) 

Rhipicephalus evertsi is a medium to large, 

robust tick that ranges from 3.5 mm to 4 mm in size. 
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Commonly known as the red-legged tick. It was 

collected from cattle in this study.  

Male (dorsal view)  

The scutum has a rough, uneven texture due to 

pronounced wrinkling texture in the cervical field 

(Fig. 7A). Anterior spurs of coxa 1 are visible 

dorsally (Fig. 7D). Interstitial punctation is widely 

distributed and varies in size, while setiferous 

punctations are absent (Fig. 7A & E). The eyes are 

beady and convex, and the conscutum is dark in 

color (Fig. 7A & E). Three flat, wrinkled posterior 

grooves, and distinct wrinkled lateral grooves are 

present in the posterior region (Fig. 7A & E). 

Male (ventral view)  

Accessory adanal plates are small, while anal 

plates are broad and have straighter views, 

resembling a triangular shape (Fig. 7C). No caudal 

appendage is present on the posterior view of the 

body (Fig. 7B). The spiracle plate areas are broad 

and covered with dense setae (Fig. 7F). The legs 

exhibit a uniform orange to red color ring on each leg 

segment (Fig. 7A & E).  

Rhipicephalus turanicus (Fig. 8) 

Male (dorsal view)  

The length of this specimen ranges from 3.3 to 

4.5 mm. Male R. turanicus shows shallow cervical 

fields and a prominent, dark-coloured caudal 

appendage projecting beyond the body when fed 

(Fig. 8A). Interstitial punctations range from small to 

medium with setiferous punctations present (Fig. 

8A). The anterior spur of coxae 1 is not visible from 

a dorsal perspective (Fig. 8A & F). The cervical 

fields are depressed and smooth and the eyes are flat 

(Fig. 8A). There are distinct posterior grooves with 

deep wrinkled depressions while, the posterolateral 

grooves are nearly spherical (Fig 8A & D). Lateral 

grooves are textured but not punctate (Fig. 8A & D). 

Male (ventral view) 

The spiral plate tails are broad, matching the 

width of the adjacent festoon (Fig. 8E). The three 

dorsal grooves are clearly visible (Fig. 8D). The 

accessory adanal plates are significant in size and the 

adanal plates are large and trapezoid in shape and 

prominent (Fig. 8B). The caudal appendage is wide 

and protrudes as a prominent bulge (Fig. 8B). 

Rhipicephalus pulchellus (Fig. 9) 

The Zebra tick, commonly known as R. pulchellus, 

is the only ornate Rhipicephalus species, easily 

recognized by distinctive white stripes on a black 

background, which resemble a zebra. It infests various 

hosts, including humans. In this study, six specimens 

(0.13%) out of 4,488 collected from camels in Cairo 

were identified as R. pulchellus (Fig. 9).  

Male (dorsal view)  

Male R. pulchellus measures from 4 mm to 5 mm 

and displays distinctive white enamel stripes on a 

dark brown conscutum (Fig. 9). The scutum has 

widely distributed minute interstitial puncta and 

separate setiferous structures. The basis capituli has 

blunt lateral angles, and the eyes are flat. Males have 

anterior spurs on coxae 1 (Fig. 9). The conscutum’s 

ivory-white pattern on a dark background is a key 

identifying feature (Fig. 9). 

Molecular Detection and Distribution of Tick-Borne 

Pathogens 

Comparative analysis of the PCR results across 

the eight Rhipicephalus species revealed notable 

variation in both the number of ticks tested and the 

infection prevalence (Fig. 10). R. sanguineus had the 

largest tested sample size (n=765) and the greatest 

number of positive cases (n=60, 7.84%). Similarly, 

R. annulatus demonstrated a high infection rate, with 

45(6.52%) out of 690 tested samples. In contrast, R. 

microplus, R. evertsi, R. simus, and R. turanicus were 

tested in much lower numbers (ranging from 2 to 6 

specimens each), with one to three positive cases 

recorded. Conversely, R. pulchellus tested negatives 

for all screened pathogens (Fig. 10). 

PCR analysis detected Babesia DNA in R. 

annulatus (n=30, 4.53%) collected from cattle in 

Sharkia, R. evertsi (n=2, 50%) collected from cattle 

in Cairo, and R. sanguineus (n= 3, 3.92%) collected 

from dogs in Cairo (Fig. 10 & 11 and Table 3). 

Additionally, one blood sample from a dog tested 

positive for canine babesiosis, as confirmed by PCR 

analysis, clinical signs, and microscopic examination 

(Fig. 12). PCR amplification produced a 450 bp 

DNA fragment specific to the Babesia genus, 

confirming the presence of Babesia in both the blood 

sample and the three tick species (Fig. 13). 

Borrelia burgdorferi DNA was detected in R. 

annulatus (n=15, 2.17%) collected from cattle in 

Sharkia, R. microplus (n=1, 50%) collected from 

cattle in Kalyoubia, R. sanguineus (n=15, 1.96%) 

collected from dogs in Ismailia, and R. simus (n=3, 

100%) collected from cattle in Kalyoubia (Fig. 10 & 

11 and Table 3). Amplification using Borrelia 

burgdorferi-specific primers yielded a 75 bp DNA 

fragment in all positive samples, indicating the 

presence of Borrelia burgdorferi (Fig. 14). 

Ehrlichia/Anaplasma was detected in R. 

decoloratus (n=3, 33.33%) collected from cattle in 

Giza, R. sanguineus (n=15, 1.96%) collected from 

dogs in Alexandria, and R. turanicus (n=3, 100%) 

collected from cattle in Giza (Fig. 10 & 11 and Table 

3). PCR reactions that produced a 450 bp band were 

considered positive for the Ehrlichia/Anaplasma 

infection (Fig. 15).  
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Discussion 

The burden of tick-borne diseases (TBDs) on 

public health is significantly underappreciated and 

has the potential to overwhelm health systems and 

economic conditions in countries like Egypt [20]. 

Several governorates in Egypt have reported cases of 

babesiosis, theileriosis, anaplasmosis, rickettsiosis, 

ehrlichiosis, and borreliosis [10]. One of the primary 

challenges in preventing and managing TBDs is 

disrupting the transmission chain that involves ticks 

and their vertebrate hosts [21]. Although modern 

molecular techniques serve as powerful tools for 

confirming tick species, morphological identification 

remains the fundamental and most widely practiced 

method in tick taxonomy. In the present study, the 

collected Rhipicephalus tick species were identified 

based on morphological characteristics despite the 

limited availability of detailed reference images. This 

represents a notable effort, as most previous studies 

in the region have focused on only two to three 

Rhipicephalus tick species [22,23,24]. Interestingly, 

the current study provides the morphological 

identification of a broader range of Rhipicephalus 

tick species, contributing valuable reference data and 

supporting the need for more detailed morphological 

documentation of tick fauna in Egypt. 

Egypt shares seasonal climate phases, hot 

summer and mild winter [21]. It is reasonable to infer 

that Rhipicephalus species in Egypt may exhibit 

analogous seasonal acceleration in development, 

reproduction and pathogen transmission during 

warmer months, thereby increasing risk of pathogen 

transmission during late spring to autumn [21,22]. 

Rhipicephalus ticks were locally collected from 

various animals across multiple governorates. Recent 

studies have shown that Rhipicephalus was collected 

from Beni-Suef, Ismailia, Kalyoubia, Giza, Dakahlia, 

Beheira and Sharkia [22,23,24,25,26]. These findings 

align with our observations regarding the distribution 

of Rhipicephalus species. 

In Egypt, ticks of the Rhipicephalus genus play a 

significant role in transmitting pathogens to both 

animals and humans. Among these ticks, 

Rhipicephalus annulatus, R. decoloratus, R. 

sanguineus, R. evertsi, and R. simus are recognized 

as vectors. These ticks have been found to harbour 

pathogenic microorganisms, including species such 

as Ehrlichia/Anaplasma, Babesia, and Theileria [27, 

28]. In this study, Rhipicephalus spp. ticks were 

morphologically and clinically examined to detect 

the presence of three different types of parasites 

transmitted by tick vectors, specifically Babesia, 

Borrelia burgdorferi, and Ehrlichia/Anaplasma.  

Additionally, historical evidence indicates that 

ticks from the R. sanguineus group have infested 

dogs in the Mediterranean region since ancient times, 

underscoring their long-standing significance as 

vectors. The introduction of new tick species to 

Egypt, likely through the trade of animals, highlights 

the ongoing relevance of tick-borne diseases in the 

region [6,29]. Rhipicephalus sanguineus, the most 

prevalent species in this genus, is considered the 

primary dog-infesting tick in Egypt [6,29,30]. This 

accounts for the high number of R. sanguineus 

collected in our study around 54.8%. 

While Rhipicephalus annulatus is the primary 

tick infesting cattle in Egypt [22,31], this study found 

that R. annulatus accounted for 1,995 all of which 

were collected from cattle. Cattle infestation by R. 

annulatus often increases during the summer months 

[32]. Rhipicephalus turanicus was not previously 

detected in Egypt; however, this species is endemic 

to neighbouring countries, including the southern 

region of Sudan [33,34], Palestine, and Tunisia [35]. 

Additionally, both R. microplus and R. decoloratus 

have not been identified in Egypt. As a result, this is 

the first documented evidence of the morphological 

features of R. microplus in Egypt, based on adult 

specimens collected during our survey. Historically, 

R. microplus was introduced to the eastern and 

southern regions of Africa from Southern Asia via 

Madagascar following the outbreak of rinderpest in 

1896 [33]. In West Africa, it was first discovered in 

Ivory Coast through the importation of live cattle 

from Brazil in 2007 [36], and more recently in Benin, 

Burkina Faso, and Mali [37,38]. This may explain 

the potential introduction of this species to Egypt. 

Previous studies reported that R. pulchellus was 

collected from camels, with (2%) of their collection 

being R. pulchellus [39]. This percentage is like our 

findings, where R. pulchellus constituted (0.13%) of 

the collected specimens. This tick was also collected 

from the same host species (camels). Locally, R. 

simus has not been identified, but many previous 

studies have indicated that this species is established 

in central and southern Africa [40], and Sudan [41]. 

Our findings indicate that domestic animals in the 

area are infested with various species of the genus 

Rhipicephalus, which serve as vectors for numerous 

diseases. Furthermore, at least three of the tested 

pathogens were found to be positive in certain tick 

species.  

Research on Babesia sp. has primarily been driven 

by efforts to manage the agents responsible for the 

disease in both humans and animals. However, given 

the wide range of mammals and birds identified as 

potential carriers of Babesia species, it is reasonable to 

conclude that nearly all vertebrates can be infected as 

long as they act as suitable hosts for the various 

Babesia-carrying ticks [42]. 

In PCR test for Babesia spp., this pathogen was 

detected in the blood samples collected from dogs, in 

addition to its positive detection within R. microplus. 

R. sanguineus, and R. evertsi, which were also found 

to carry Babesia as part of their normal parasitic 

load. These findings are broadly consistent with prior 
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local observations [39,43,44,45], as well as global 

studies [11,46,47,48]. This pathogen was naturally 

isolated from ticks, which aligns with the results of 

various studies involving R. microplus [49,50], R. 

evertsi [46,53], R. sanguineus [54,55,56]. In our 

surveillance, we observed a case of a dog infected 

with a tick carrying Babesia, which exhibited several 

symptoms, including weakness, fever, red urine, and 

lack of appetite, as Babesia destroys red blood cells, 

leading to anaemia. 

According to previous studies, Borrelia 

burgdorferi, the spirochete responsible for Lyme 

borreliosis (LB), is detected in ticks worldwide. 

Notable regions with the presence of B. burgdorferi 

include Central Europe, Eastern Asia, and Western 

Europe [57]. In Egypt, tick infestation rates are 

significant, affecting animals such as camels, cattle, 

and dogs. A local study found B. burgdorferi in one 

dog (1.67%), with Rhipicephalus sanguineus as the 

vector [27]. This finding matches our study regarding 

the presence of B. burgdorferi in R. sanguineus 

collected from dogs. 

For Ehrlichia/Anaplasma, our results are 

consistent with previous studies that detected the 

presence of these pathogens in R. sanguineus 

[58,59]. Globally, they have been identified in Iran 

[48,60] and Brazil [61]. This pathogen has been 

found in various tick species, consistent with 

findings from different studies, including those that 

detected it in Rhipicephalus sanguineus ticks [57,59], 

and in Rhipicephalus decoloratus [62]. These studies 

likely provide valuable insights into our 

understanding of these pathogens. Furthermore, these 

findings underscore the importance of tick 

surveillance and the potential risks they pose to both 

animal and human health. Rhipicephalus microplus 

harbours the largest numbers of different pathogens 

within this genus [7]. The most frequently 

transmitted microorganisms by R. microplus and R. 

sanguineus are Babesia [21,63]. In the present study, 

despite the limited sample sizes for R. microplus, R. 

evertsi, R. simus and R. turanicus which are 

considered as the less common species, the presence 

of pathogens was still confirmed, indicating their 

potential-though less prominent-epidemiological 

importance. The variation in infection rates among 

tick species may be attributed to differences in vector 

competence, host preference, feeding duration, co-

evolution, ecological factors and geographic 

distribution [64]. Notably the two most abundant 

species, R. sanguineus and R. annulatus, showed 

both high testing numbers and higher positivity rates, 

underscoring their epidemiological significance in 

pathogen transmission cycles within the studied 

regions [22,23,44]. As a result, the detection of 

multiple Rhipicephalus species carrying tick-borne 

pathogens in this study raises important 

epidemiological concerns. Some of these species, 

such as R. microplus, R. simus, R. evertsi, R. 

turanicus and R. decoloratus have not been widely 

reported in Egypt before, and their ability to harbour 

pathogens such as Babesia, Ehrlichia/Anaplasma and 

Borrelia suggests a potential expansion of diseases 

risk. This emerging pattern may reflect ecological 

changes, host movements, or climate-related shifts 

that favour the introduction and the establishment of 

new tick populations. Consequently, the presence of 

these species should be considered an early warning 

signal for the possible emergence or re-emergence of 

vector-borne diseases in Egypt. Continuous 

surveillance and molecular monitoring are essential 

to assess their distribution, infection dynamics and 

potential impact on animal and public health [63,64]. 

To mitigate the risks posed by tick-borne-pathogens 

effective control must be prioritized. Surveillance 

programs are essential to monitor their distribution, 

abundance and infection status, as well as integrated 

tick control measures including the strategic use of 

acaricides. Additionally, raising awareness among 

veterinarians, farmers, and public health workers 

about tick prevention and early disease detection is 

critical. [63,64]. 

Conclusion 

This study confirms the presence of multiple 

Rhipicephalus tick species in Egypt and the detection 

of tick-borne pathogens known to threaten livestock 

health. The identification of tick species and the 

detection of their pathogens emphasize the critical 

need for enhanced surveillance and integrated vector 

control strategies in the region. 
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Fig. 1. Zoomed-in map of Egypt illustrating the selected study areas. Tick symbols indicate the locations 

where tick specimens were collected from their hosts 

 

TABLE 1. Oligonucleotide Primers used in Polymerase Chain Reaction Assays 

 

TABLE 2. Prevalence of Rhipicephalus Tick Species Collected from Different Hosts and Governorates in 
Egypt. 

Target 

organism 

Target 

Gene 

Primer Primer sequence (5’-3’) Product 

size 

(bp) 

Annealing 

temp. (oC) 

Ref. 

Babesia spp.  

 

18S 

rRNA 

3.1 

5.1 

CTCCTTCCTTTAAGTGATAAG 

CCTGGTTGATCCTGCCAGTAGT  

450 48 [18] 

Borrelia 

burgdorferi 

23S 

rRNA 

Bb23Sf  

Bb23Sr 

CGAGTCTTAAAAGGGCGATTTAGT 

GCTTCAGCCTGGCCATAAATAG  

75 58 [19] 

 

Ehrlichia 

/Anaplasma 

genera. 

16S 

rRNA 

ECC  

ECB 

AGAACGAACGCTGGCGGCAAGCC 

CGTATTACCGCGGCTGCTGGCA 

450 55 [18] 

Species name No. of 

species* 

(%) 

♂ ♀ Host  Locality  

(%) 

Rhipicephalus 

annulatus 

1995 

(44.5%)  

795 1200 Cattle Cairo (50%), Kalyoubia (30%), Sharkia 

(9%), Kafr El-Shikh (6%) and Gharbia (5%). 

Rhipicephalus 

decoloratus  

10 

(0.22%) 

7 3 Cattle  Cairo (80%) and Giza (20%). 

Rhipicephalus 

evertsi 

5 (0.11%) 5 - Cattle & camels Cairo  
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*Number of species of ♂ males and ♀ females based on gender, collected from host in different localities.  

 

 
Fig. 2. Rhipicephalus sanguineus male: A) Dorsal view; 

B) Ventral view; C) Postero-dorsal region 

displaying the festoons and caudal appendages; 

D) Antero-dorsal region illustrating the eyes 

and lateral grooves; E) Spiracle with a narrow 

tail; F) Adanal and accessory adanal plates. 

 

 
Fig. 3. Rhipicephalus annulatus male: A) Dorsal view; B) 

Ventral view; C) Antero-ventral region showing the 

anterior coxal spur; D) Hypostome with four 

columns of teeth E) claws and the pulvilli without 

terminal spurs; F) Posterio-ventral region 

displaying the adanal and accessory adanal plates 

 

Rhipicephalus 

microplus 

2 (0.04%) 2 - Cattle Kalyoubia 

Rhipicephalus 

pulchellus 

6 (0.13%) 6 - Camels Cairo  

Rhipicephalus 

sanguineus 

2460 

(54.8%) 

900 1560 Dogs Cairo (40%), Alexandria (20%), Kalyoubia 

(20%), Giza (10%), Gharbia (5%), Behera 

(2%), Menoufia (2%) and Ismailia (1%) 

Rhipicephalus 

simus 

3 (0.07%) 3 - Cattle & camels Kalyoubia 

Rhipicephalus 

turanicus 

5 (0.11%) 3 2 Cattle  Giza 

Total  4,488 2128 2360  
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Fig. 4. Rhipicephalus microplus male: A) Dorsal view; 

B) Ventral view; C) Spiracle and the spiracular 

area; D) Hypostome with four columns of teeth; 

E) Postero-dorsal region with reduced caudal 

appendages; F) Postero-ventral region 

displaying adanal and accessory adanal plates 

 

 
Fig. 5. Rhipicephalus decoloratus male: A) Dorsal view; B) 

Ventral view; C) Hypostome with three columns of 

teeth; D) postero-dorsal view of the scutum with 

yellow hairs; E) Spiracle; F) Small bristle-bearing 

protuberance on the internal ventral surface of the 

basal palpal segment 

 

 

Fig. 6. Rhipicephalus simus male: A) Dorsal view 

displaying the glossy, shiny scutum; B) Ventral 

view; C) Antero-ventral region showing that 

coxa 1 is divided into two uneven spurs, with 

the outer spur being conical and narrower; D) 

Curved adanal plates accompanied by large 

accessory adanal plates; E) Large, curved 

spiracle; F) Shiny festoons and caudal 

appendage protruding beyond the body outline. 

 

 

Fig. 7. Rhipicephalus evertsi male: A) Dorsal view showing 

the rough surface of the scutum; B) Ventral view; 

C) Postro-ventral region displaying the anal and 

accessory adanal plates; D) Dorsal view of coxa 1 

spur; E) Posterior grooves, with middle groove 

being oval and the lateral two grooves being 

circular; F) Large, curved spiracle 
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Fig. 8. Rhipicephalus turanicus Male: A) Dorsal 

view; B) Ventral view; C) Broad spiracle and 

spiracular area with setae; D) Festoons and three 

distinct grooves; E) Postero-dorsal region 

displaying the laterally wide end of the spiracle; 

F) Coxa 1 spur not visible, the posterior view of 

the coxa is divided into two spurs 

 

 
Fig. 9. Dorsal view of Rhipicephalus pulchellus male. 

 

 

 

 
Fig. 10.  Prevalence of Tick-Borne Pathogens in Rhipicephalus Tick Species Based on Molecular Detection 

The bar chart displays the total number of tested ticks (blue) and the number of positive samples (red for Babesia, orange 

for Borrelia, green for Ehrlichia/Anaplasma) for each species 
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Fig. 11. Geographic distribution of tick-borne pathogens detected in Egypt. 

  

The map shows the location where the Ehrlichia/Anplasma (orange triangle), Babesia spp. (blue triangle) and Borrelia 

burgdorferi (green triangle) were identified in tick samples collected during the study. 

 

TABLE 3. Distribution of Rhipicephalus Tick Species and their infection with tick-borne pathogens detected by PCR 

testing in various regions of Egypt.  

Tick genus             Tick species Animal 

host 

Detected pathogen location 

 

 

 

 

Rhipicephalus 

  

annulatus Cattle Babesia and Borrelia burgdorferi Sharkia 

decoloratus Cattle Ehrlichia/Anaplasma Giza 

evertsi Cattle Babesia Cairo  

microplus Cattle Borrelia burgdorferi Kalyoubia 

pulchellus Camels  - Cairo  

sanguineus Dogs Ehrlichia/Anaplasma  

Babesia 

Borrelia burgdorferi 

Alexandria 

Cairo 

Ismailia  

simus  Cattle   Borrelia  Kalyoubia 

turanicus Cattle  Ehrlichia/Anaplasma Giza 

 

  

Fig. 12. Microscopic Babesia spp. in the hemocytes of an 

infected dog stained with Hemacolor® Rapid staining. 

Arrows show the infected red blood cells by Babesia 

spp. 

Fig. 13. Gel electrophoresis showing positive PCR 

amplification bands of Babesia spp. DNA detected in 

Rhipicephalus spp. and a dog blood sample. Positive 

bands are observed in the first four lanes: 

Lane1. Infected dog blood sample, Lane2. Rhipicephalus 

annulatus, Lane3. Rhipicephalus sanguineus Lane4. 

Rhipicephalus evertsi 
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Fig. 14. Gel electrophoresis showing positive PCR 

amplification bands of Borrelia burgdorferi DNA 

detected in Rhipicephalus spp. Positive bands are 

observed in the first four lanes:Lane1. 

Rhipicephalus annulatus, Lane2. Rhipicephalus 

microplus, Lane3. Rhipicephalus sanguineus Lane4. 

Rhipicephalus simus 

Fig. 15. Gel electrophoresis showing positive PCR 

amplification bands of Ehrlichia/Anaplasma DNA 

detected in Rhipicephalus spp.  Positive bands are 

observed in lanes 2,4, and 5: Lane2. Rhipicephalus 

sanguineus. Lane4. Rhipicephalus decoloratus Lane5. 

Rhipicephalus turanicus. 
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في مصر: الوصف المورفولوجي للأنواع والكشف  Rhipicephalusجنس 

 الجزيئي عن مسببات الأمراض المهددة لصحة الحيوان

 1يات يسريآ و 2كمال اللايح هعبد  ،1عبدالله محمد سامي ، 1عادل كمال السيد  ،1شيماء أبوزيد 

1
  ، كلية العلوم، جامعة عين شمس، مصر.علم الحشراتقسم  
2

 مصر. ،12622الدقي  ،البحوث شارع 33 ،المركز القومي للبحوث، 176ت الفيروسا معمل 

 

 الملخص

أمراض خفيفة إلى شديدة لدى البشر  تتراوح من تسبب امراضا  والتي، الممرضةعوامل الالقراد ناقل للعديد من يعتبر 

اً بالغ الأهمية لتقييم الحالة الوبائية للأمراض الدقيق للقراد أمر وصف الشكل الظاهري. ويعد المفترسةو الاليفةوالحيوانات 

المنقولة بالقراد. وفي مصر، لا تزال مساهمة القراد في نقل الأمراض الحيوانية المنشأ غير واضحة بسبب ندرة البيانات 

ولة بالقراد لأمراض المنقلجزيئي ال والكشف للقراد المتعلقة بتنوع القراد. تهدف هذه الدراسة إلى تقديم وصف مورفولوجي

، تم جمع 2024إلى مارس  2021الذي يصيب الحيوانات الأليفة. في الفترة من أكتوبر  Rhipicephalusضمن جنس 

القراد من الماشية والكلاب والإبل في عشر محافظات في مصر: القاهرة، والقليوبية، والإسكندرية، وكفر الشيخ، والبحيرة، 

واختباره بحثاً عن  مورفولوجياسماعيلية، والشرقية. تم وصف القراد الذي تم جمعه والغربية، والمنوفية، والجيزة، والإ

 البلمرةباستخدام تفاعل Borrelia burgdorferi و Ehrlichia /Anaplasma و Babesia مسببات الأمراض   وجود

 .Rhipicephalusتمثل ثمانية أنواع من جنس و، الاليفةقرادة من الحيوانات  4,488 تم تجميع(. PCRالمتسلسل )

. في الدراسة عدة عينات من القرادفي  Borrelia burgdorferiو Ehrlichia /Anaplasma و Babesiaتم اكتشاف 

 لم يبُلغ عنها سابقًا في مصر، بما في ذلك Rhipicephalusالحالية، أظهرنا تسجيل دخول عدة أنواع من قراد الـ 

Rhipicephalus microplusو ،R. simusو ،R. evertsiو ،R. turanicus كما أكدنا وجود الممرضات باستخدام ،

 (.PCRتقنيات تفاعل البوليميراز المتسلسل )

 .رمص المتسلسل، البلمرةتفاعل  ،الامراض المنقولة بالقراد ،Rhipicephalus :الكلمات الدالة
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