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Introduction 
 

Babesiosis is an important tick-borne 

disease of cattle caused by infection with 

hemoprotozoan parasites of the genus 

Babesia. Among the genus Babesia 

parasites, B. bigemina and B. bovis are the 

main species in cattle, with high prevalence 

in tropical and subtropical regions of the 

world (Bock et al., 2004; Uilenberg, 1995). 

Clinical signs of babesiosis include 

anorexia, depression, dyspnea, anemia, 

fever, hemoglobinuria, and in many cases 

death (Brown et al., 2006). However, cattle 

may remain persistently infected without 

showing any clinical symptoms, and thus  

 

 

 

 

 

 

 

 
 
 

plays an important role in parasite 

transmission. Therefore, for the detection of 

asymptomatic carrier animals (Bock et al., 

2004) effective control strategies must be 

required. The microscopic detection of 

Babesia parasites in blood smears has 

always been considered the gold standard 

for the diagnosis of acute babesiosis, but 

detection is difficult in carrier animals with 

low parasitemia levels (Almeria et al., 

2001). Molecular diagnosis by PCR-based 

techniques has been developed for the 

detection of Babesia DNA and used for 

epidemiological surveys in livestock 
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The present study was undertaken to know the status of Babesiosis in cattle in the study 

region. The retrospective study on the basis of past clinical data and incidence pattern of 

Babesia infections in cattle through microscopic examination (MO) and PCR were done 

from the Patna region, India. The comparative sensitivity of the MO and PCR were also 

done. Since the research was based on clinical cases and retrospective data, thus there was 

no need of taking ethical approval from the committee. The PCR assays based on the 

Babesia bigemina rhoptry associated protein gene (RAP) was done which revealed the 

overall percentage of B. bigemina were 36% (180/500) and by microscopic observation 3% 

(22/500). Age wise results revealed that animals of >3yrs are most susceptible (45.42%) 

followed by 1-3yrs (32.37%) and least <1yr (16.88%). The season wise prevalence was 

highest in rainy (58.55%), then summer (34.73%) and lowest in winter (6.71%). The HF 

cross cattle were found most susceptible (47.03%) followed by Jersey cross (40.62%) and 

least in Nondescript (21.42%). The sex wise results shows female were more affected 

(29.70%) than Males (27.71%). The lactating cattle were more susceptible (53.77%) than 

the nonlactating (16.02%). Thus the season, age, sex, breed and lactation were identified as 

potential risk factors. This is the first report on B. bigemina in the study area, providing 

useful information for the management and control of the disease. 
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populations (Figueroa et al., 1992, 1993). 

Recently an improved PCR method 

targeting the rhoptry associated protein-1 

gene (RAP-1) was demonstrated for specific 

detection of B. bigemina in many countries, 

including Egypt, Mongolia, Sri Lanka, 

Vietnam and the Philippines (Elsify et al., 

2015; Sivakumar et al., 2012, 2013; 

Yba˜nez et al., 2013). In India, the 

molecular prevalence of Babesia bigemina 

and Trypanosoma evansi infection in Punjab 

has been reported recently (Sharma et al., 

2013) suggesting tick-borne pathogens were 

also distributed in India. Since no previous 

data referring to these parasites are available 

so far in the region of study.  

 

In the present study, infection of cattle with 

B. bigemina was investigated by PCR in the 

Patna district of Bihar state. Patna is located 

on the southern bank of the river Ganges in 

Eastern India. The exact cartographic co-

ordinates of Patna are 25.6°N 85.1°E. It has 

an average elevation of 53 m (174 ft). 

 

Materials and Methods 

 

Retrospective epidemiological data for 

babesiosis were collected by multistage 

cluster random sampling technique from 

various veterinary hospitals in Patna for last 

03 years. The data from following hospitals, 

namely teaching veterinary clinical complex 

(TVCC), Bihar Veterinary College (BVC) 

Patna, Bakhtiyarpur (Bazar), Fatuha (Station 

road), Masaurhi, Barh (kachahari) and 

Danapur (cant) were collected for 

prevalence study. Past data collected from 

Patna district statistically analyzed to get the 

prevalence status of the region. In addition 

to past report of Babesia infection in the 

study area, random blood sample from 

susceptible 500 tick infested animals, from 

Danapur, Punpun, Masaurhi, Bakhtiyarpur, 

Barh, Naubatpur, Patnacity, Fatuha, 

Daniyawan, Phulwarisharif, Mokama and 

Vikram blocks of Patna district, were 

collected to study the prevalence of 

babesiosis in the area. The on spot blood 

smears were made from tip of the ear to 

detect piroplasm in RBC if, any and DNA 

isolated from collected blood by using 

QIAamp® DNA blood mini kit (QIAGEN, 

GmbH, Germany) following the 

manufacturer’s recommendations with 

minor modifications. The epidemiological 

studies consisted of various parameters viz, 

Age wise, sex wise, season wise, breed wise 

and production wise in terms of lactation 

status. 

 

Age wise 
 

All the animals were divided into three age 

groups for the prevalence study. Number of 

animals within the age group was taken as 

per available cases. Group-I consisted of 

animals of less than one year of age. Group-

II consisted of animals of more than one 

year and less than three years of age. Group-

III consisted of animals of more than three 

years of age. 

 

Sex wise 
 

Sex wise categorization of available cases 

made as male and female. 

 

Lactation status 
 

The affected animals were categorized as 

per stage of lactation or nonlactation. 

 

Season wise 
 

Impact of season on the vector population, 

infective stage of tick was recorded. The 

average temperature of the area in summer, 

rainy and winter seasons is 38
0
C, 30

0
C and 

15
0
C respectively.

 
The average humidity of 

the area in summer, rainy and winter seasons 

are 45%, 85% and 60% respectively.
  

https://en.wikipedia.org/wiki/Ganges
https://en.wikipedia.org/wiki/Eastern_India
https://tools.wmflabs.org/geohack/geohack.php?pagename=Patna&params=25.6_N_85.1_E_
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Breed wise 
 

Prevalence of babesiosis in different 

available breeds of the area was recorded. 

 

Collection of blood 

 

Blood was collected from jugular vein in 

clean dry sterilize EDTA vials for DNA 

extraction and blood smear was prepared 

from the ear margin capillary bed and 

stained with Giemsa stain for microscopical 

examination of intracellular Babesia 

organisms, if any. Microscopic examination 

of Giemsa stained blood smears were 

examined for presence of Babesia organisms 

within the RBCs. The smears were 

examined for at least 100 optical fields 

before declaring negative for Babesia 

organisms and the results obtained were 

compared to that of PCR assay. 

 

PCR assay 

 

Genomic DNA extraction: For conducting 

the PCR, whole genomic DNA was 

extracted from whole blood using 

QIAamp® DNA blood mini kit (QIAGEN, 

GmbH, Germany) following the 

manufacturer’s recommendations with 

minor modifications. In brief, 200μL of the 

blood sample was mixed with 20μL of 

Proteinase K and 200μL of lysis buffer and 

incubated at 56
0
C for 10 min. The published 

primer Forward 5' CAT CTA ATT TCT 

CTC CAT ACC CCT CC-3' and Reverse 5'-

CCT CGG CTT CAA CTC TGA TGC CAA 

AG-3' (Almeria et al., 2001 and Figueroa et 

al., 1992, 1993) for amplification of 

template DNA of Babesia were used for the 

confirmation of infection. DNA was 

extracted from isolated Babesia bigemina 

parasites from infected erythrocytes of 

clinically infected cattle were used as 

positive control. PCR products were 

analyzed by 1.5% agarose gel 

electrophoresis followed by ethidium 

bromide staining and photography. 

 

Results and Discussion 

 

Retrospective epidemiological data for 

babesiosis were collected by random 

sampling technique from various veterinary 

hospitals in Patna for last 03 years. Total 

number of suspected cases of babesiosis 

reported from July 2012 to July 2015 in 

various veterinary hospitals was found to be 

2154. Out of them, 596 (27.66%) cases were 

confirmed positive for Babesia bigemina by 

Giemsa stained thin blood smear (GSTBS) 

technique. Overall percentage prevalence 

was highest in Danapur (35.51%) and lowest 

in Fatuha (26.21%) as shown in table 1. On 

the basis of data collected from various 

hospitals the season wise prevalence 

revealed the highest number of clinical 

babesiosis in rainy season (58.55%) 

followed by summer (34.73%) and least in 

winter (6.71%). Highly significant (p<0.01) 

difference in prevalence of babesiosis in 

cattle among winter, summer and rainy 

seasons have been observed (Table 2).  

 

Out of 77 animals of age group < 1yr 

screened for Babesiosis, 13(16.88%) were 

found positive for Babesia bigemina. 139 

animals of 1-3 yrs of age, were screened of 

which 45(32.37%) were found positive. 284 

animals of more than 3yrs of age were 

screened for Babesiosis, of which 129 

(45.42%) were found positive by MO and 

PCR. Highly significant (p<0.01) difference 

among different age groups in the 

prevalence pattern have been observed. The 

highest prevalence (45.42%) was found in 

3
rd

 age group followed by 2
nd

 and least in 1
st
 

group (Table 3). 

 

Available cases were divided into male and 

female (Table 4). Out of them, 20 males 

(27.77%) and 125 females (29.20%) were 
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found positive for Babesiosis by MO and 

PCR. However, there was no significant 

difference between males and female was 

observed.  

 

The affected animals were categorized as 

per stage of lactation. Available cases were 

divided into lactating and non-lactating 

(Table 5). Out of them, 185 lactating 

(53.77%) and 25 non-lactating (16.02%) 

were found positive for Babesiosis by MO 

and PCR. Highly significant (p<0.01) 

difference between lactating and non-

lactating animals in the prevalence pattern 

were observed.  

 

Prevalence of babesiosis in different 

available breeds of the area was recorded 

(Table 6). Out of 500 animals screened in 

the study a total of 270 animals belongs to 

HF cross, of which 127(47.03%) was found 

positive for Babesia bigemina. 160 animals 

belongs to Jersey cross were screened for 

Babesiosis in the study, of which 

65(40.62%) were found positive for Babesia 

bigemina.70 animals belongs to nondescript 

breed were screened for Babesiosis in the 

study, of which 15(21.42%) were found 

positive for Babesia bigemina by MO and 

PCR. Highly significant (p<0.01) difference 

among different breed in the prevalence 

pattern have been observed. The highest 

prevalence (47.03%) was found in HF cross 

followed by jersey cross (40.62%) and least 

in Nondescript breed (21.42%). 

 

Comparison of microscopic observation 

(MO) and PCR Assay for the detection of 

Babesiosis in field sample 

 

The entire 500 blood samples collected from 

various blocks of Patna were subjected to 

PCR and GSTBS to confirm the subclinical 

infection in animals as shown in table 7. A 

total of 180 animals (36%) were found 

positive for Babesia bigemina by PCR 

whereas only 22(3%) by GSTBS. The 

annealing temperature for the amplification 

of DNA was found 55
0
C.The comparative 

results between MO and PCR shows the 

significant (p< 0.01) difference in sensitivity 

of diagnosis. The overall positivity of 

bovine babesiosis was recorded to be 36% 

(180/500) as revealed by the amplification 

of 278 bp amplicon. However, blood smear 

examination showed only 22 (3%) animals 

positive for the piroplasms of B. bigemina 

with low parasitaemia (never exceeding 

1%). The sensitivity of PCR assay was 

recorded to be significantly higher (p< 0.01) 

than that of blood smear examination. 
 

 

No prevalence data of bovine babesiosis has 

been reported from Patna (India) except 

some clinical case registered in different 

veterinary hospitals. In the present study it 

was found that total 2154 cases of bovine 

babesiosis suspected and brought for 

treatment in hospitals. Out of them, 596 

(27.66%) cases were confirmed positive for 

Babesia bigemina by GSTBS technique. The 

season wise prevalence rate were chalked 

out from the data, which showed the 40 

cases (6.71%) of babesiosis in winter 

(November to February), 207 cases 

(34.73%) in summer(March to June)and 349 

cases(58.55%) in rainy season (July to 

October). Highest prevalence was observed 

in rainy season. The season has significant 

(p<0.01) effect on the occurrence of 

babesiosis.  

 

This might be due to the fact that, during 

rainy season high temperature coupled with 

high humidity favours the development of 

ticks (Radostits et al., 1994) and hence 

transmission of babesia occurs rapidly and 

easily to naïve animals subsequently results 

in clinical disease in the susceptible animals. 

The present findings are in agreement with 

(Ruprah, 1985; Bhikane et al., 2001 and 

Kumar et al., 2006) who have reported the 
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similar findings with regard to seasonal 

prevalence.
 

 

Age wise prevalence was found to be highly 

significant (p<0.01) among the three age 

groups. 77 animals of < 1yr of age were 

screened for Babesiosis by MO and PCR. 

Out of them, 13(16.88%) were found 

positive for Babesia bigemina. 45 (32.37%) 

animals were found positive for Babesia 

bigemina from 139 animals of 1-3yrs of age 

were screened for babesiosis. Out of 284 

animals in >3yrs of age, 129 (45.42%) were 

found positive for Babesia bigemina. The 

higher significant infection rate observed in 

animals of less than >3 years can be 

explained by fact that older animals can 

maintain the immunity and are less prone to 

recurrent infections. Acquired immunity has 

a very important role in maintenance of 

enzootic stability since animals become 

immune to infection giving rise to a fully 

protected adult herd (Awad et al., 2011). 

The highest prevalence (45.42%) was found 

in 3
rd

 age group followed by 2
nd

 and least in 

1
st
 group. Truman et al., (1987), reported 

that young calves possess a strong innate 

immunity against Babesia bovis infection 

that lasts for approximately 6 months after 

birth and is abrogated with the removal of 

the spleen. Findings of present study are in 

close agreement with the findings of 

(Levine, 1985; Ruprah., 1985; Bhikane., et 

al., 2001; Kumar et al., 2006). 

 

There was no significant (p<0.01) difference 

between males and female were observed in 

the prevalence of the babesiosis. 20 males 

(27.77%) and 125 females (29.20%) were 

found positive for Babesiosis by MO and 

PCR. However, high prevalence (29.20%) 

was found in females than males (27.77%). 

The slightly higher rate of infection detected 

in female is attributed to the physiology of 

the female during pregnancy and lactation 

period, which are associated with hormonal 

and immunological changes (Khansari et al., 

1990).Many researchers reported similar 

findings regarding prevalence pattern, 

(Ruprah., 1985; Bhikane et al., 2001; Kumar 

et al., 2006). The highest prevalence 

(47.03%) was found in HF cross followed 

by jersey cross (40.62%) and least in 

Nondescript breed (21.42%). There is highly 

significant (p<0.01) difference among 

different breed in the prevalence pattern. 

High prevalence rate of babesiosis among 

the crossbreds as compared to nondescript 

could be explained on the basis of facts that 

the increased population of crossbred 

without adequate nutrition, proper 

managmental conditions, hygienic and 

health care services in the study area. These 

differences could also be explained by 

enhanced tick resistance or genetically based 

immunity to Babesia infection in the Zebu 

breed (Parker et al., 1985; Uilenberg, 1995; 

Wambura et al., 1998). The present 

observation is in agreement with (Radostits 

et al., 1994; Ruprah., 1985; Kumar et al., 

2006). In contrast to present finding Bhikane 

(2001) observed the more prevalence of 

babesiosis in nondescript cattle and 

explained that it may be due to heavy work 

load and poor nutrition. The prevalence of 

babesiosis was found more (53.77%) in 

lactating than no lactating (16.02%) animals. 

The prevalence pattern was found 

significantly (p<0.01) higher in lactating 

than no lactating animals. Higher infection 

in lactating animals is most likely due to 

hormonal and immunological changes 

during the lactation period (Khansari et al., 

1990). 

 

Comparison of microscopic observation 

(MO) and PCR Assay for the detection of 

Babesiosis in field sample 
 

A total 180 animals (36%) were found 

positive for Babesia bigemina by PCR and 

only 22(3%) by GSTBS. The comparative 
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results between MO and PCR show the 

significant (P<0.01) difference in sensitivity 

of diagnosis. The overall positivity of 

bovine babesiosis through PCR was 

recorded to be 36% (180/500) as revealed by 

the amplification of 278 bp amplicon. PCR, 

due to its high sensitivity and specificity, is 

able to detect low level of infections in 

subclinical form and can be suitable for 

epidemiological study of B. bigemina 

infection in cattle. Sharma, et al., (2013) 

reported the similar findings regarding PCR 

and MO tool for the study on prevalence of 

babesiosis in Punjab. The low level of 

piroplasms found in present study indicating 

the carrier status of animals. Thus, detection 

of infection in carrier animals becomes an 

important epidemiological parameter 

(d’Oliveira et al., 1995). This would be 

helpful in designing better and effective 

control measures against the disease. 

Microscopic techniques are gold standard 

test to diagnose acute babesiosis but these 

are not ideally suited for detection of the 

parasite in carrier animals or recovered 

animals, having low parasitemia. Earlier 

reports by various workers have clearly 

indicated the higher sensitivity of PCR 

related techniques compared to other 

techniques, such as IFAT or blood smear 

observations in the diagnosis of Babesia 

species (Sparagano, 1999). PCR based 

techniques are more affective with regard to 

the sensitivity and specificity for detection 

and surveillance of hemoparasites (Nayel et 

al., 2012; Hüe et al., 2013; Ybañez et al., 

2013). A PCR based assay for detection of 

B. bigemina was originally described by 

Figueroa et al., (1992), targeting 278 bp 

fragment specific of parasite DNA. They 

reported that the PCR product could be 

detected in DNA samples purified from 200 

μl of blood with a parasitaemia as low as 1 

in 108 cells containing an estimated 30 B. 

bigemina infected erythrocytes. In contrast 

to present finding, a comparatively higher 

prevalence of bovine babesiosis has been 

reported by microscopic (18%) and PCR 

analysis (29%) from Pakistan (Chaudhry et 

al., 2010). From India, very few reports are 

available (Ravindran, 2002; Singh et al., 

2007) employing PCR based assay to know 

the status of the disease in other parts of the 

country. 

 

In conclusion, this is the first report of 

molecular detection of B. bigemina in cattle 

in Patna. The overall percentages of 

infection with parasites were 3% and 36% 

through GSTBS and PCR respectively. Thus 

outcome of this study revealed that the PCR 

method is a good tool for epidemiological 

study. Potential risk factors for the 

occurrence of babesiosis were identified as 

age 1-3 years, > 3years, Friesian cross 

breeds, lactating animals and rainy seasons, 

which may be useful information for the 

prevention and control of the babesiosis. 
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