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                                                    ABSTRACT   

       Cross-sectional study carried in areas surrounding  Baghdad province (Dora , 

Nahrawan, Tajy and Abu Graib )respectively. During June -December 2016, for 

detection of cattle Babesiosis. One hundred fifty (150) clinically healthy local cattle 

breeds of different ages, and from both sex were examined by routine blood smear 

examination, molecular detection of Babesiosis by Conventional polymerase chain 

reaction PCR and by ELISA test.  Results revealed that the infective species of 

Babesia during this study were  B.bovis and B.bigemina  that had  detected in 14 cases 

( 9.33%)  by traditional blood smear examination, compared with 15 cases ( 10% 

)with Babesia bovis by conventional PCR technique and 100 cases (66.6%)with 

Babesia bigemina were detected by using ELISA technique .It has been concluded 

that infection with Babesia.bovis and Babesia bigemina were more prominent and no 

other species were detected. 

INTRODUCTION 

  Bovine Babesiosis or Piroplasmosis also called red water disease of cattle are 

protozoan parasitic diseases caused by Genus Babesia  Order Piroplasmida  Phylum 

Apicomplexa. (1).                                                                

Babesia bigemina and Babesia bovis are the most widely distributed species affecting 

cattle in most part of the world except some part of Europe were Babesia divergens 

are the most prevalent .(2). 
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Diagnosis of Babesiosis is same as for other hemoprotozoan  infections were the 

conventional diagnostic  methods are still depend on the demonstration of infective 

stages in the blood , by Giemsa stained blood smear were it consider the gold standard 

for diagnosis, beside detection of circulating antibodies in the serum of infected 

animals by serological test like Enzyme Linked Immunosorbent Assay ( ELISA ) (3), 

(4).More over Polymerase chain reaction(PCR) had been widely used for detection of  

Babesia parasites owing to their high specificity and sensitivity (5),(6).Because of 

little studies  concerning  bovine babesiosis generally in Iraq and specially in Baghdad 

province as the capitol of Iraq ,except few studies in the south and  the north of Iraq 

that used one or two diagnostic techniques, beside the current study  aimed to sight a 

light on Babesia  species in cattle of Baghdad. 

MATERIALS  AND  METHODS 

Collection of Blood samples  

Blood sample were collected from 150 apparently healthy cattle from different  parts 

of Baghdad Province (96 female and 54 male), with ages ranging between 1-10 years, 

during the period between June 2016 –December 2016.Blood were collected by 

jugular vein puncture by two type of vacutainer tube ,one coated with EDTA for PCR 

technique. The second tube without EDTA for serum collection for ELISA technique. 

Direct Detection of Babesia species in blood sample 

1-Standard Blood smear taken from ear veins staining with Giesa stain and 

examination were done according to(7).  

2-Conventional  PCR ( nested) PCR technique were used according to (5) and 

manufacturer instructions (Inqaba Biotechnical Industries, Pretoria, South Africa 

).This procedures includes DNA extraction and primer design according to(Inqaba 

Biotechnical Industries, Pretoria, South Africa). 

-DNA Extraction: 

 The blood sample had mixed for 10 minutes at room temperature. 

 A volume of 20  µl of Proteinase K (PK) had dispensed into a 1.5 ml micro-

centrifuge tube. 

 From each sample, 250 µl of blood was added to the tube containing the 

Proteinase K (PK) solution ,and briefly mixed. 
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 Cell lysis Buffer (CLD) had added in avolume of 200 µl into a tube. This tube 

has capped and mixed by vortexing for 10 seconds  

 In water bath, tubes had incubated at 56 c˚ (optimal for Proteinase activity) for 

10 minutes . 

 While the blood sample had incubated , a ReliaPrep™ Binding Column had 

placed into empty collection tube. 

 After tube removing from water bath incubation, a volume of 250 µl of 

binding Buffer (BBA) had added for each tubes. These tubes had capped and 

mixed by vortexing  for 10 minutes. 

 Tubes contents had added to the labeled  ReliaPrep ™ Binding Column, there 

for the column has capped and placed in microcentrifuge. 

 Centrifugation had conducted for 1 minute at maximum speed. 

 Collection tubes containing the flow through had removed, and the liquid has 

discarded as hazardous waste. 

 Binding columns had placed into a new collection tubes A volume of 500 µl 

of column wash solution (CWD) has added to the column and centrifuged  for 

3 minutes at maximum speed through that the flow has excluded. 

 Washing steps had repeated twice for three washes. 

 Columns had placed in a clean 1.5 ml microcentrifuge tubes. 

 Volume of 200 µl of nuclease-free water had added to the column and 

centrifuged for 1 minute at maximum speed. 

 Binding Column has discarded  and the eluate  has saved at -30 c˚. (8). 

 

  Determination of DNA Concentration and Purity: 

Quantusflorometer used to detect the concentration of the extracted DNA in order to 

detect the quality of samples for downstream application . For 1 µl of DNA , 199 µl 

of diluted Quanty flour dye has mixed. There for, after incubation at room 

temperature , DNA concentration values had detected.(9). 

  Detection of Presence of B.bigemina  and B.bovis : 

Purified DNA samples had used to assess the specificity of Group 1 and Group 11 

primers (Table 1), that  described by (5).   
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Detection the presence of B.bigemina and B.bovis , from study blood samples , using 

Grpup 1 primer , PCR product has added into the second (nested) PCR mixture 

compromising similar composition of reagents as the first-round PCR except that the 

external primers had replaced  with the nested PCR primers.   

Table ( 1) : Primers Used for PCR Amplification     

Name Seq. Tm Size 
B. bigemina PCR-F CATCTAATTTCTCTCCATACCCCTCC 

55 278 
B. bigemina PCR-R CCTCGGCTTCAACTCTGATGCCAAAG 
B. bigemina nPCR-F CGCAAGCCCAGCACGCCCCGGTGC 

55 170 
B. bigemina nPCR-R CCGACCTGGATAGGCTGTGTGATG 

B. bovis PCR-F CACGAGGAAGGAACTACCGATGTTGA 
55 360 

B. bovis PCR-R CCAAGGAGCTTCAACGTACGAGGTCA 
B. bovis nPCR-F TCAACAAGGTACTCTATATGGCTACC 

55 298 
B. bovis nPCR-R CTACCGAGCAGAACCTTCTTCACCAT 

 

Phylogenetic Analysis: 

For phylogenetic study , genomic DNA of randomly selected field sample was 

amplified with Group11 nested PCR primers (Table 2) targeting gp45 and rap-1 

fragments of B.bigemina and B.bovis , respectively (5). 

10(ten) bovine  samples has selected for B.bigemina and 10 (ten) for B.bovis.PCR 

mixture were prepared and randomly cycled, were described  in following ,PCR 

generated fragments of 853 bp for B.bigemina  and 1009 bp for B.bovis. 

Table (2) Phylogenetic analysis of B.bovis and B.bigemina. 

Name Seq Tm Size 

G2_B. bigemina PCR-F GTGCTGCTTAATCGCACAAAC 
55 963 

G2_B. bigemina PCR-R AAGATGCCTTCTTCGGTGATG 

G2_B. bigemina nPCR-F CGGATCCTGTTATCGTTCCTG 

55 853 
G2_B. bigemina nPCR-R GAAGTTACGCCTGGAGTTGG 

G2_B. bovis PCR-F TCAGATTGTTCAAAGAGAGTGCATCC 
55 1280 

G2_B. bovis PCR-R GTCTTCACCGTTGGAAGTAGTTGAGTC 

G2_B. bovis nPCR-F CACGAGGAAGGAACTACCGATGTTGA 
55 1009 

G2_B. bovis nPCR-R CCTTTGTAGGTTGGCCAACAGTTTCG 
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   Detection of Babesia species in purified DNA samples; 

For the detection of the presence of B.bovis  and B.bigemina in study DNA samples 

by using primers in table(1), PCR was performed according to manufacturer  

instructions (Inqaba Biotechnical Industries). Negative control reactions contained 

distilled water instead of template DNA. 

PCR generated amplicons were analysed by electrophoresis in 1.5 % agarose gels 

stained by Biotium GelRed Acid Stain (Anatech Instruments,Johannesburg,South 

Africa) under UV illumination. 

GeneRuler 1 kb plus DNA ladder were used as the standard molecular weight marker. 

   Indirect Detection of Babesia species in study serum samples:   

Indirect ELISA technique were used according to (10), and manufacturer instructions 

(SVANOVA * Boehringer Ingelheim Svanova) Uppsala , Sweden.  

SVANOVA B.bigemina Antibody test were used according to (11) and (12),  kits for 

B.bovis were not available during this study due stop manufacturing  them in most of 

laboratories. 

  Statistical Analysis:  

Results statistical analysis were carried using SPSS –version 14,using t-test and chi-

square test according to (13).     
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RESULTS AND DISCUSSIONS 

Blood smear examination of (150) cattle of different age group and of both sex in 

Baghdad province revealed infection with Babesia species in (14) cattle ,with 

infection rate(9.33%). Figure(1),Table (3). 

 

 

Figure (1) . Erythrocytic  stages of Babesia  spp in Giemsa stained blood smear 

pointed by arrows . x 100. 

Table (3) .Prevalence rate of cattle Babesiosis in Baghdad province  according to 

Blood smear examination. 

BLOOD Smear EXAMINATION  No  % 

Negative 136 90.67 

Positive 14 9.33 

Total  150  100.00  

  

 Results were  agreed with many studies records like that of (14)in Iraq 8.8% ,in 

Pakistan 7%,  (15). in Egypt, 7.69% (16) and (17) in Ethiopia who recorded  4.4%. 

Results of this study were lower than that recorded by other researchers  such as 24% 

by (18) in Pakistan , while (19) recorded 16.4% in western Iran. This may due to 

geographical differences and distribution of tick vector in the study areas. and 

differences in the resistance of local breed against infection with babesiosis in 

different  study areas. 

Among PCR, results of this study revealed that 10% of samples were infected with 

B.bovis without recorded any infection with B.bigemina as shown in table (4) . Figure 

(2). 
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Table (4) .Nested PCR results according to species of Babesia. 

POLYMERASE 
CHAIN REACTION 

TEST 

SEX  

Females  Males  Total   

No %  No % No  %  P.V 

B.bigemin
a  

negative 96 100.00 54 100.00 150 100.00 
 

positive 0 .00 0 .00 0  .00 

B.bovis  
negative 90 93.75 45 83.33 135 90.00 

0.041* 
positive 6 6.25 9  16.67 15  10.00  

Total  96  100.00  54  100.00 150  100.00  

 

Figure(2);PCR results showing positive pool samples on gel at 1009 bp for B.bovis. 

Lane M(100-1000 bp DNA ladder) , Lane (22,73,80,……..103) positive PCR product 

amplified from study blood samples.      

 Results were not  agreed with most of studies concerning  molecular prevalence of 

cattle Babesiosis , like  (20)  in Iraq , and(18) in Pakistan who recorded the presence 

of both B.bovis  and B.bigemena in their studies, although using different genes and 

different primers design may play important role in this differences. 

66.6% of samples in ELISA technique gave positive results for detection of 

B.bigemina  in study sample serum ,this may due to presence of antibodies againest 

this parasite in study samples due to presence of vector of that species of the parasite, 

or strong reaction of their antibodies, this result were in agreement with (4). Table (5). 
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Table (5) .    Results of study samples PCR  and  ELISA  Compartion.   

ELIZA  

Reaction  No % 

Negative  50  33.3 

Positive 100  66.6   

Total  150 100.00 

PCR  

Negative  135  90.00  

Positive  15  10.00  

Total  150  100.00  

χ2=10.392  df =3    p= 0.016*                               

  
  
  

  Bovine babesiosisنسبة الانتشار المصلي والتشخیص الجزیئي للإصابة بداء الكمثریات

  .في الأبقار في محافظة بغداد

  *محمد شمخي جبر الذھیبات** محمد ثابت صالح الزبیدي* عبد الرسول خیرالله سعید الزبیدي

  .العراق،بغداد,الجامعة التقنیة الوسطى . بغداد ,صحیة والطبیةكلیة التقنیات ال*

  .العراق،بغداد،جامعة بغداد  ،كلیة الطب البیطري ،فرع الطفیلیات ** 

  الخلاصة

للتحري المصلي  ٢٠١٦كانون الاول - دراسة مقطعیة اجریت في محافظة بغداد خلال الفترة من حزیران     

في المناطق المحیطة بمدینة  Bovine babesiosisالكمثریات في الابقاروالجزیئ عن الطفیلي المسبب لداء 

من الابقار  ١٥٠شملت الدراسة . التاجي وابو غریب على التوالي، النھروان،بغداد وھي مناطق الدورة 

وشمل الفحص ) ذكر ٥٤انثى و  ٩٦(الاصحاح عیانیا من العرق المحلي من مختلف الاعمار ومن كلا الجنسین

، دمویة من الورید الاذني الحافي وصبغھ بصبغة الكمزا) مسحات(ري على ھذه الابقار اخذ لطخاتالذي اج

 بطریقة تتفاعل سلسلة البلمرة التقلیدي   ) الدنا(وسحب نماذج الدم من الورید الوداجي لغرض فحص 

.conventional polymerase chain reaction   وكذلك فحصELISA سام الالیزا للتحري عن الاج

 ١٥٠|١٤اظھرت النتائج ان ، المضادة للطفیلي في نماذج المصول التي تم عزلھا من جمیع حیوانات الدراسة

مقارنة بنسبة ،% ٩.٣٣أي نسبة اصابة مقدارھا  Babesiaمسحة دمویة اظھرت اشكال متعددة من الطفیلي نوع 

و تم ، PCRالتشخیص الجزیئي باستخدام  Babesia bovisحالة موجبة بالطفیلي  ١٥٠|١٥اي %١٠اصابة 

وان ، %٦٦.٦باستخدام تقنیة الالیزا اي نسبة اصابة مقدارھا   bigemina حالة موجبة بالنوع  ١٠٠تسجیل 

مما یتطلب مزیدا من الاھتمام ،ھما النوعان السائدین في منطقة الدراسةbovis Bو   B bigeminaالنوعین 

  وخصوصیتھا في تشخیص الاصابة بطفیلي بالبابیزیا باستخدام طرائق التشخیص الحدیثة لحساسیتھا
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