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Abstract  

The low scientific attention in dealing with dog diseases is still present comparing to other 
animal species in Egypt in spite of its wide spreading as pets, hunting dogs or for other purposes. 
Canine babesiosis is a haemoprotozoal parasitic disease inducing significant clinical 
manifestations on the infected dogs. The present study aimed to accurately identify the causative 
species of canine babesiosis in naturally infected dogs in Egypt and its compatible tick vector. 
For this purpose 75 dogs including 19 dogs at Sharkia and 56 dogs at Dakahlia Governorates, 
Egypt were clinically examined and 20 (26.67%) dogs showed signs of fever, weakness, 
anorexia, pale mucous membrane and different degrees of anemia. During examination, there 
were 8 dogs had variant degrees of tick infestation. Further parasitological identification of 50 
collected ticks showed that all the collected ticks were belong to Rhipicephalus sanguineus (R. 
sanguineus) species. Whole blood samples collected from all examined dogs were screened by 
thin blood film for presence of Babesia species piroplasm. Nine samples (12.0%) showed 
pyriform shaped protozoa inside red blood cells (RBCs). All blood samples and 5 pooled tick 
samples (10 ticks/each) were screened against 18s rRNA of Babesia species genome using semi-
nested polymerase chain reaction (PCR).  Babesia canis vogeli (B. canis vogeli) was the only 
detected species in fourteen blood samples (18.67%) and all collected tick samples. It is the first 
study in Egypt to use semi-nested PCR for detection of 18s rRNA of canine babesiosis in ticks 
collected from naturally diseased dogs. 

Keywords: Canine babesiosis, Babesia canis vogeli, Rhipicephalus sanguineus, Semi-nested 
PCR. 

Introduction

Babesiosis is a tick borne haemoprotozoal 

disease causing health risk infection to all 

animal species as well as human [1, 2]. Babesia 

species was firstly recognized by Victor Babes 

in the 19th century during analyzing blood 

specimens from sheep and cattle,  while the 

first identification of canine babesiosis was in 

Italy, 1895 [3-5].  Canine Babesia is 

recognized as two species; Babesia canis (large 

3.0–5.0 μm) and Babesia gibsoni (small 1.5–

2.5 μm)[6]. Large Babesia is present in three 

main subspecies, namely Babesia canis canis, 

B. canis vogeli, and B. canis rossi, the three 

species are antigenically distinct. B. canis rossi 

is considered the most virulent subspecies and 

it is predominant in southern Africa [7]. B. 

canis canis, is the predominant subspecies in 

Europe and Asia, while, B. canis vogeli was 

reported in the Mediterranean region, USA, 

Australia, Japan, Brazil and South Africa [8]. 

B. gibsoni is mainly distributed in Middle East, 
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Japan, Europe and USA and it causes acute 

disease [9]. 

Occurrence and distribution of each species 

of Babesia are closely related to distribution of 

its vector. B. canis canis is transmitted by 

Dermacentor reticulatus [10, 11], B. canis 

vogeli is transmitted by Rhipicephalus  

sanguineus and B. gibsoni is mainly 

transmitted by Haemaphysalis longicornis and 

Rhipicephalus sanguineus ticks [12]. Tick is 

the definitive host for Babesia species where 

the sexual replication of the protozoa occurs in 

its intestinal lumen then sporozoits move to 

salivary gland of the tick till infection of 

animals occur during tick bites [13].  On the 

other hand, many tick species act as vectors of 

viruses, protozoa and rickettsia causing human 

diseases [14-16], therefore attention should be 

paid for studying the identification, distribution 

and behavior of various tick species. 

Asexual replication of Babesia species 

occurs inside RBCS of the animals by binary 

fission. It causes rupture of RBCs leading to 

haemoglobinemia, hemoglobinuria, anemia, 

and jaundice. Splenomegaly is the clearest 

pathgnomonic lesion in the infected carcass.  

Ubah et al. [17] recorded pulmonary edema, 

testicular necrosis, hepatomegaly and kidney 

damage in male dogs with complicated 

infection of B. canis in addition to patched 

haemorrhagic inflammation of the intestines, 

mesentery and cardiac musculature.  

The severity of the disease, prognosis and 

antibabesial drug response may be different for 

each species of Babesia [12]. Thus, it is 

important to distinctly determine the species of 

canine Babesia [18]. 

Thin blood film can only differentiate 

between large and small Babesia species [19], 

but it is difficult to detect low parasitimia [20] 

and distinguish between the different Babesia 

subspecies. We performed the present clinical 

study to determine the different species of 

canine babesiosis in naturally infected dogs by 

clinical sings, thin blood smear examination 

and semi-nested PCR with confirmation of the 

role of tick vector in the transmission of canine 

babesiosis.  

Materials and Methods 

Animals 

The study was approved by the Committee 

of Animal Welfare and Research Ethics, 

Faculty of Veterinary Medicine, Zagazig 

University, Egypt. During the period from June 

2018 to September 2019, 75 dogs were 

clinically examined in private pet clinics at 

Dakahlia Governorate and in the Teaching 

Veterinary Hospital at the Faculty of 

Veterinary Medicine, Zagzig University, 

Sharkia Governorate, Egypt. Examined dogs 

were of different age, sex and breed. Previous 

history of signs of blood parasites and tick 

infestation as well as the usage of acaricides 

rate were recorded. 

General physical examination, body 

temperature, pulse, respiratory rate were 

measured and mucous membranes were 

observed for any change in normal color. Dogs 

were carefully examined for external parasites 

infestation on the skin [21]. 

Samples  

Blood samples  

Blood samples were collected from ear vein for 

the preparation of blood films to detect 

piroplasm inside RBCs of infected dog 

according to Jain [22]. Whole blood samples 

were collected from cephalic vein of dogs with 

adding EDTA as anticoagulant for semi-nested 

PCR screening.  

Tick samples 

Fifty ticks were collected manually by 

forceps from their attachment sites on dog’s 

bodies. To ensure that the mouth parts were not 

left behind, embedded living ticks were 

effectively removed by dabbing the ticks and 

the surrounding skin with alcohol, this relaxes 

the ticks and allow pulling them out intact [23]. 

Ticks were put in tubes containing (5 part of 

70% ethyl alcohol: 3 part of glycerin). Ticks 

were primarily identified by naked eyes and 

simple microscope then were divided into two 

parts; one part for further parasitological 

identification and the other for semi-nested 

PCR screening. 
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Preparation of permanent mounts of tick for 

identification 

Preserved tick stages were punctured with a 

fine needle (to evacuate contents of internal 

organs), heated in 10% sodium hydroxide in 

water bath for 15 minutes and then washed 

several times in cold water. After washing with 

water, dehydration was done by ascending 

concentrations of ethyl alcohol beginning from 

70%, 90%, 95% and absolute ethanol for 20 

minutes each. Finally, dehydrated specimens 

were passed through clove oil, xylol and 

mounted in canada balsam [24]. The collected 

ticks were identified according to the keys of 

Taylor et al. [25] and Bowman [26]. 

Molecular identification of Babesia species 

DNA extraction 

Extraction of DNA from blood samples 

was performed using the QIAamp DNA Mini 

kit (Qiagen, Germany, GmbH, Catalog number 

51304) with modifications from the 

manufacturer’s recommendations. Briefly, 200 

µl of the sample were incubated with 10 µl of 

proteinase K and 200 µl of lysis buffer at 56OC 

for 10 min. After incubation, 200 µl of 100% 

ethanol were added to the lysate. The sample 

was then washed and centrifuged following the 

manufacturer’s recommendations. Nucleic acid 

was eluted with 100 µl of elution buffer 

provided in the kit and stored at -20°C. The 

DNA from tick samples was extracted by the 

QIAamp DNA Mini kit (Qiagen, Germany, 

GmbH) with modifications from the 

manufacturer’s recommendations. Briefly, 25 

mg of the sample were incubated with 20 µl of 

proteinase K and 180 µl of ATL buffer at 56OC 

overnight. After incubation, 200 µl of AL 

buffer were added to the lysate, incubated for 

10 min. at 72OC, then 200 µl of 100% ethanol 

were added to the lysate. The lysate was then 

transferred to silica column, centrifuged. The 

sample was then washed and centrifuged 

following the manufacturer’s 

recommendations. Nucleic acid was eluted 

with 100 µl of elution buffer provided in the kit 

and stored at -20°C. 

PCR amplification 

The used primers were supplied from 

Metabion (Germany) are listed in Table (1). 

The PCR was carried out in 25 µl reaction 

containing 12.5 µl of Emerald Amp Max PCR 

Master Mix (Takara, Japan), 1 µl of each 

primer of 20 pmol concentration, 4.5 µl of 

water, and 6 µl of DNA template. The reaction 

was performed in an applied biosystem 2720 

thermal cycler. Semi-nested PCR was used to 

distinguish between the different species of 

canine Babesia using specific forward primers 

against B. canis canis, B. canis vogeli, B .canis 

rossi and B. gibsoni. Primers were utilized in a 

25 µl reaction containing 12.5 µl of Emerald 

Amp Max PCR Master Mix (Takara, Japan), 1 

µl of each primer (Forward nested primer and 

the reverse primer) of 20 pmol concentration, 

9.5 µl of water, and 1 µl of DNA template. 

Each run included positive Babesia spp. 

control  as well as negative control ( without 

adding DNA template)  [27]. 
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Table 1: Primers sequences, target genes (18s rRNA) and amplicon sizes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Analysis of the PCR Products 

The products of PCR were separated by 

electrophoresis on 1.5% agarose gel 

(Applichem, Germany, GmbH) in 1x TBE 

buffer at room temperature using gradients of 

5V/cm. For gel analysis, 15 µl of the products 

was loaded in each gel slot. Gelpilot100 

bpladder (Qiagen, Germany, GmbH) was used 

to determine the fragment sizes. The gel was 

photographed by a gel documentation system 

(Alpha Innotech, Biometra) and the data was 

analyzed through computer software. 

N.B. All diseased dogs were treated against 

canine babesiosis with imidocarb dipropionate 

6.6mg/kg intramuscularly (IM) according to 

Plumb [28], fluid therapy, in addition to using 

of acaricides to control ticks upon dog’s body 

and surrounding environment. Owners were 

advised to check their pets regularly for tick 

infestation with regular correct application of 

acaricides for dogs and their shelters. 

Results 

Clinical signs in the dogs 

Clinical signs compatible to canine 

babesiosis infection such as fever (39-41oC), 

anorexia, dullness, weakness, red urine and 

pale mucous membranes were observed in 

26.67% (20/75) of the examined dogs.  

Parasitological examination  

Blood films examination  

Microscopic examination of thin stained 

blood smears which were made from the 

peripheral ear vein of examined animals 

revealed piroplasm of Babesia sp. inside RBCs 

in 12% (9/75) of the examined blood samples 

(Table 2). The piroplasms were large pyriform 

in shape and lies at angle to one another in side 

RBCs (Figure 1). 

  

 

 

 

 

 

 
 

 

 

Target parasite Primers sequences Amplified segment 

(bp) 

Reference 

Babesia F: 

GTCTTGTAATTGGAATGATGGTGA

C 

 

                340                       

         

          

 

         [58] 

 

         

[58] 

 

          

[58] 

 

        

[58] 

 

         [58] 

R: ATGCCCCCAACCGTTCCTATTA           

Babesia gibsoni F: ACTCGGCTACTTGCCTTGTC 

R: ATGCCCCCAACCGTTCCTATTA               

185           

Babesia canis 

vogeli 

F: GTTCGAGTTTGCCATTCGTT 

R: ATGCCCCCAACCGTTCCTATTA                        

192              

Babesia canis 

canis 

F: TGCGTTGACGGTTTGACC 

R: ATGCCCCCAACCGTTCCTATTA            

198         

Babesia canis 

rossi 

F: GCTTGGCGGTTTGTTGC 

R: ATGCCCCCAACCGTTCCTATTA       

197         
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Table 2: Canine babesiosis investigation in the examined dogs 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1: Stained blood film with large–sized Bebesia species in erythrocytes of clinically diseased female 

german dog, 7 momth of age at veterinary clinic at Dakahlia Governorate. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Examined 

(n=75) 

Infected  

 Blood film 

(n=9) 

       PCR 

       (n=14) 
  No % No % 

Locality 
Sharkia 19 3 15.79 3 15.79 

Dakahlia 56 6 10.71 11 19.64 

Breed 

German 32 7 21.88 10 31.25 

Pit pull 25 2 8 4 16 

Husky 11 0 0 0 0 

Griffon 7 0 0 0 0 

Age 

0-6m 13 0 0 0 0 

6m-1y 23 4 17.39 7 30.43 

1y-2y 39 5 12.82 7 17.95 

Sex 
Male 22 3 13.64 6 27.27 

Female 53 6 11.32 8 15.09 

Tick infestation 
Infested 8 8 100 8 100 

Non infested 67 1 1.49 6 8.96 
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Morphological identification of tick  

     During examination; eight dogs showed 

varying degrees of tick infestation on their 

bodies. Ticks were mostly observed on the 

head particularly ear, axilla and on the trunk. 

Fifty ticks were manually retrieved directly 

from dog’s body.  

Rhipicephalus Sanguinus was the only 

morphologically detected group of tick. Fourty-

three collected ticks were adult and seven ticks 

were nymph. They were distinguished by 

reddish brown color and elongated body. The 

body was divided into anterior gnathosoma (or 

capitulum) and posterior idiosoma which carry 

legs. The basis of capitulum was hexagonal 

shape dorsally. The capitulum carried a pair of 

four-segmented palps, hypostomes and a pair 

of chelicerae. The palps were short and wider 

than they were long. The scutum covered the 

whole dorsal surface of males, while it covered 

a small part behind the head of nymph. This 

species was characterized by bifurcate coxa-1 

with 2 strong spurs, comma shaped spiracles 

and presence of eyes and festoons (Figure 2).  

Molecular detection of Babesia species  

In blood samples of dogs 
Whole blood samples were screened against 

18s rRNA of Babesia sp. genome using semi-

nested PCR.In the primary PCR cycle; 14 blood 

samples (18.67%) revealed a band of 340 bp on 

agarose gel which is specific for Babesia spp. 

(Table 2) (Figure 3, A). The secondary cycle of 

PCR used to distinguish the different species of 

Canine Babesia. A band of 192 bp was 

observed on agarose gel for the 14 previously 

positive samples which indicated only Babesia 

canis vogeli infection (Figure 3, B).  

Out of fourteen positive samples, ten dogs 

belonged to German breed and four for Pitpull 

breed. Concerning age, seven dogs were aged 

from 6 months to 1 year and seven dogs aged 

1-2 years were positive. Regarding tick 

infestation, eight dogs were infested with ticks, 

two dogs were free from tick infestation and 

four dogs were with previous history of tick 

infestation (Table 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                   
 

 

 

 

 

 

 

 

 

Figure 2: Rhipicephalus sanguineus (A) adult, (B) nymph collected from female german dog 1.5 year of age at 

veterinary clinic at Dakahlia Governorate. 
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Figure 3: Agarose gel electrophoresis of the PCR products A) The primary cycle of semi-nested PCR showing 

a band of 340 bp for all examined samples. (pos.): from positive control of canine Babesia. (neg.): from 

negative control. (Lanes 1-5): from positive blood samples. (Lane 6): from positive tick sample. B) The 

secondary specific cycle of semi-nested PCR showing a specific band for Babesia canis vogeli of 192bp in all 

examined samples. (-VE): from negative control. (Lanes 1-5): from positive blood samples. (Lane 6): from 

positive tick sample. 

 

Tick samples 

Five pooled tick (10 ticks/each) samples 

were screened against 18s rRNA of Babesia sp. 

genome using semi-nested PCR. All samples 

revealed a band of 340 bp and 192 bp on 

agarose gel in the primary and secondary cycle 

respectively (Figure 3). The present results 

clarifies that only Babesia canis vogeli was 

detected in the examined samples and R. 

Sanguineus is the main tick vector for 

transmission of canine babesiosis in Egypt. 

Discussion 

Babesiosis is a host specific infectious 

disease that threats the life of human and all 

domestic animals. Canine babesiosis is caused 

by different species of genus Babesia which 

have different styles of geographical 

distribution, mode of transmission, clinical 

manifestations, treatment, and prognosis [13]. 

Therefore, it is necessary to determine different 

species of canine babesiosis with its vector of 

ticks in the infected cases in different localities. 

Clinical examination of 75 dogs, revealed signs 

that lead to suspect infection with canine 

babesiosis in 20 examined dogs (26.67%). The 

piroplasm of Babesia species was detected in 

12% (9/75) of the total examined dogs in 

stained blood smears, while semi-nested PCR 

detected the infection with canine babesiosis in 

18.67% (14/75) of the examined dogs. The 

difference in the percentage of positive samples 

recorded by blood smear and semi-nested PCR 

may be attributed to the fact that B. canis 

vogeli  induce chronic moderate infection with 

low parasitimia so it may be missed in blood 

smear examination [29]. Therefore, semi-

nested PCR is more accurate, sensitive and 

rapid method for detection and identification of 

canine babesiosis [30]. 

A nearly similar percentage was reported 

by Singh et al. [31] in India who reported a 

percentage of 7.47% using stained blood film 

and 15.42% using PCR. Costa et al. [32] in 

Brazil reported a percentage of (16.1%) using 

the indirect immunofluorescence assay (IFA). 

Abdel-Rhman et al. [33] in Egypt recorded a 

lower percentage (8.5%) by blood film 

examination of dogs in five different 

governorates (Alexandria, Cairo, Giza, 
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Qaluobia, Kafrelsheikh). Another lower 

percentage (5.9%) was reported by Duh et al. 

[34] in Slovenia. In contrast, a higher 

percentage (57%) was reported in India by 

Augustine et al. [35] who used seminested 

PCR and Akande et al. [36] reported a 

percentage of 22% in Nigeria. The variances in 

the prevalence rates among several studies 

could be attributed to the species of Babesia, 

diagnostic techniques, the dog population and 

the country under study.  

Canine babesiosis may be represented 

clinically as uncomplicated cases as a result of 

the hemolytic action of the protozoan or 

complicated cases due to systemic 

inflammatory reaction and disturbance in many 

organs function [37-40]. Diseased dogs under 

the present study showed only uncomplicated 

form of the disease. Elevation in body 

temperature, lethargy, anorexia, red urine, pale 

mucous membranes and different degrees of 

anemia were the most observed signs. Similar 

manifestations were reported by Salem and 

Farag [41],Ybanez et al. [42] and Islam et al. 

[43]. Severe complicated babesiosis was 

observed by Ubah et al. [17] who reported 

testicular degeneration for the first time in a 

male dog infested with R. sanguenus, in 

addition to interstitial pneumonia and cellular 

infiltration in the heart. 

In the present study, Rhipicephalus 

sanguineus morphololgically was similar with 

that described by Adam et al. [44], Jain and 

Jain [45], Taylor et al. [25] and Williams [46]. 

R. sanguineus (kennel or brown dog tick) is the 

main vector of B. canis vogeli [47]. This tick 

has great adaptability to many host species and 

many climates so it possess a wide 

geographical distribution [48]. Dog is the main 

host of R. sanguineus adult and nymph but it 

can also infest other animals [15, 49, 50] and 

human [51]. R. sanguinus ticks establish 

themselves in tropical, subtropical and 

temperate zones, so they are mainly distributed 

in Mediterranean areas. Hansford et al. [52] 

reported importation of R. sanguineus into the 

UK (colder area) via dogs. Other studies 

proved that there are two groups of R. 

sanguineus, one adapted to temperate and 

another to tropical areas [53, 54]. 

Consequently, further molecular, sequencing 

and phylogenetic analysis are needed for 

detection and accurate recognition of the 

distribution of this type of ticks. Therefore, this 

allows successful control and treatment 

strategy of canine babesiosis. 

Six diseased dogs had no tick infestation 

during examination and proved to be infected 

with canine Babesiosis by semi-nested PCR. 

This may be explained as after conventional 

treatment many dogs become chronic carriers 

and may show recurrent episodes of acute 

babesiosis [55]. Also, the brown dog ticks have  

cryptic behavior, this means, they are visible 

during seeking for a host and during their 

feeding but during digestion of the blood meal, 

molting and eggs laying; it is difficult to 

observe them [56]. 

All the infected dogs in the present study 

were aged from 6 months to 2 years. No 

infection was detected in puppies less than 6m. 

Singh et al. [31] in India found the highest 

prevalence of canine babesiosis infection in the 

age between 6 month to 1 year (30 %) 

comparing to (13.57%) in dogs more than 1 

year and (5.88%) in puppies less than 6 

months. While Abdel-Rhman et al. [33] in 

Egypt reported no significance of the age in the 

prevalence of canine babesiosis. Moreover they 

reported a higher severity of the clinical signs 

of the disease in puppies than adult. This 

difference may be due to the breeding 

condition as well as the number and variety of 

the samples.  Also it was proved that the sex 

and breed of animals don’t influence the rate of 

canine babesia infection although German dog 

appears to be more susceptible to canine 

babesiosis infection. The same result was 

reported by Atta [57] but the restriction in the 

samples number and breed variety can’t 

accurate this result. 

Sequencing of 18s rRNA allows the 

identification of different Babesia species [8, 

34, 58]. Depending on the18s rRNA 

amplification by semi-nested PCR, the genus 

of canine babesiosis was identified by a band 

of 340 pb in the primary cycle for 18.67% of 
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the examined samples and different species of 

Babesia could be distinguished in the 

secondary run and only B. canis vogeli was 

detected by a band of 192 bp. The same results 

were reported by Atta [57].  

Conclusion 

Our study confirmed that canine babesiosis 

in Egypt is only caused by B. canis vogeli and 

its competent vector is R. Sanguineus. The 

semi-nested PCR is more sensitive for 

detection B.canis in both dog blood and ticks. 

More knowledge of tick incidence, distribution, 

behavior and control is needed. 
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 الملخص العربى

 ، مصرفى الكالب الناقل للمرضالقراد وعلى بابزيا الكالب  وتوصيفية وجزيئية ةإكلينيكدراسات 

 2 ريهام جمال أبو العال ، 3 عبد الكريم منصور مرسى  ، *2 ، إيمان أحمد علي حسانين1 وفاء محمد اسماعيل النشوى
 .(األمراض المعدية) نالحيواقسم طب  –كلية الطب البيطري، جامعة الزقازيق  1

 الطفيليات. قسم-كلية الطب البيطري، جامعة الزقازيق  2
 الباطنة(.األمراض  )طب الحيوان  قسم-كلية الطب البيطري، جامعة الزقازيق  3

مقارنة بالحيوانات األخرى على الرغم من انتشاره على   قليال نوعا ما فى مصر التعامل مع أمراض الكالب مازال

 بويسب الكالب هو مرض تسببه أوليات تعيش فى الدم نطاق واسع كحيوانات أليفة أو كالب صيد أو ألغراض أخرى. بابزيا

لبابيزيا فى ا لمرض على االعراض االكلينيكيه تهدف الدراسة الحالية إلى التعرفأعراض إكلينيكية  فى الكالب المصابة.  

 محافظةمن  كلبًا 56 و الشرقيةمن محافظة  كلبًا 19) كلبا 75. لهذا الغرض، تم فحص فى مصر والقراد الناقل لها الكالب

٪ عليهم عالمات منفصلة من الحمى ،الضعف 26.67بنسبة  عشرون كلبًا أظهرت الفحوصات اإلكلينيكيه أن، و (الدقهلية

  درجات  لديهم كالب 8 هناك كان ،  الفحص أثناء ة الشاحبة ودرجات مختلفة من فقر الدم. ،فقدان الشهية ،األغشية المخاطي

. أثناء الفحص تم جمع خمسون قراد من ثمانية كالب مصابة بدرجات مختلفة ، وبالفحص المجهرى بالقراد اإلصابة من مختلفة

ولمعرفة أنواع فصائل بابزيا الكالب (. Rhipicephalus sanguineusريبيسيفاليس سينجوينس)وجد ان هذا النوع ينتمى الى 

تم جمع عينات الدم من كل الكالب التي تم فحصها  ثم تم عمل مسحات الدم الشريحية المصبوغة فأظهرت بروتوزوا كمثرى 

اد  .ولمعرفة الخصائص الجينية لجينوم البابزيا من عينات الدم والقر%(12ت )تسع عينافى  الشكل داخل كرات الدم الحمراء 

الحمض  ( تم معرفة الوزن الجزيئى لنواتج إستخالصSeminested PCRبإستخدام تفاعل البلمرة المتسلسل شبه المتداخل )

 كانز عينة دم و عينات قراد و تم الكشف عن بابزيا (٪18.67)14فى  18s rRNAإعتمادا على منطقة  ((DNA النووى

لتي تم فحصها.إنها أول دراسة في مصر تستخدم تفاعل البلمرة شبه ( فقط في العينات اBabesia canis vogeliفوجيلى )

 من بابزيا الكالب في القراد التي تم جمعها من الكالب المصابة. 18s rRNAالمتداخل للكشف عن 


