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Haemoprotozoan infections are posing severe 

health problems not only in animals but also in 

humans, worldwide (Maharana et al. 2016). These 

infections pose a serious threat to cattle and buffaloes 

and causes serious losses to animal husbandry 

(Soundararajan and Rajavelu 2006; Shahnawaz 

2011). Haemoprotozoan infections are transmitted by 

vectors usually ticks which feed on the blood. Various 

species of ticks are responsible for their transmission 

depending upon theirdistribution in that particular 

geographical condition. The warmness and humidity, 

the two key parameters of climate play critical role in 

the growth and proliferation of tick vectors which act 

as constant source of infection (Velusamy 2014). 

Amongst haemoprotozoan infectionsBabesiosis, 

Theileriosis, Trypanosomiosis and Anaplasmosis are 

most important (Tewari et al. 2011; Juyal et al. 2005; 

Singh et al. 2007). The climate of Kangra is warm and 

humid which is conducive for the growth and 

multiplication of natural vectors of these diseases 

(Tripathi et al. 1993). 

Examination of a blood smear stained with Giemsa 

stain is most common method to identify the 

haemoprotozoan agent but is helpful only in acute 

cases and not in case of carrier animals (Altay et al. 

2008). Microscopy based methods also suffer from 

specificity and sensitivity. Also, microscopy cannot 

identify the haemoprotozoans species on 

morphological basis. On the hand, molecular 

techniques such as PCR provide an alternate method 

which is highly sensitive and specific. PCR is very 

reliable for quick and confirmatory detection of 

haemoprotozoan agent in carrier as well as animals 

having acute infection upto species level (Gasser 

2006).

The aim of present study was to utilize PCR to 

detect the haemprotozoan infections in bovine with 

the clinical signs or asymptomatic carriers of Kangra 

district of Himachal Pradesh, India.
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Abstract

In this study, a total of 57 blood samples from cows and buffaloes showing clinical signs of high fever, anemia 

and /or swollen lymph nodeswere screened for haemoprotozoan infections using polymerase chain reaction 

(PCR). Some asymptomatic animals were also included in the study.Out of 57 blood samples, 14 samples were 

positive for either one or the other haemoprotozoa reflecting an overall prevalence of 24.56%. A total of nine 

samples of which six from cows and three from buffaloes were positive for Theileria annulata and five samples 

all from cows were found positive for mixed infection of Babesia bovis and Anaplasma marginale. This study 

shows that haemoprotozoan infections are common in cows and buffaloes population of Kangra District of 

Himachal Pradeshdue to conduciveenvironmental conditions for survival of vectors responsible for carrying 

these infectious agents. PCR technique showed high sensitivity and specificityup to species level, as it not only 

detected the haemoprotozoan infections in active cases but also in asymptomatic carrier animals. 

Key words: Anaplasma marginale, Babesia bovis, Bovine haemoprotozoan, Himachal Pradesh, Kangra, PCR, 

Himachal Journal of  Research  44(1&2) : 103-108 (2018)Agricultural



Materials and Methods

Ethical approval

Samples were collected as per ethical committee 

guidelines of institution.

Climate 

Kangra is located between 30º to 20´ and 32º to 59´ 

and 75º to 47´ and 77º to 45´ E among cis Himalayan 

ranges namely, Siwalik and Dhauladhar [8]. Variation 

in maximum, minimum and average temperature is 

15.1 ºC to 35 ºC, 4.3 ºC to 21.3 ºC and 0.7 ºC to 26.8 ºC 

[8]. May and June months are hottest months of years 

[8]. Climate of Kangra ranges from subtropical to wet 

tropical, alpine and subalpine [8]. Summers are hot 

and humid which favours the growth of tick 

population.

Sample

In this study, a total of 57 blood samples from 

bovine collected in EDTA. Out of 57 samples, 48 were 

collected from cattle with clinical signs of fever upto 

104º C, lymph node enlargement, anemic and diarrhea 

and nine samples came from asymptomatic animals 

These were processed forextraction of genomic DNA 

using blood genomic DNA isolation kit (HiMedia, 

India) for performing the PCR to detect the 

haemoprotozoan infections. Out of 57 blood samples, 

46 samples from cows and 11 samples from buffaloes. 

These samples were screened for haemoprotozoan 

using PCR. 

Polymerase Chain Reaction

The PCR reaction was carried out in a total 

reaction volume of 50 µl comprisingof 1 µl of each 10 

µM primer, 1 µl of 10µM dNTPs mix, 5 µl of 10X 

PCR buffer, 1 µl of 25 mM MgCl , 0.125 µl of 5U/ml 2

Taq DNA polymerase (Promega) and 2 µl of template 

DNA. The final volume was adjusted using nuclease-

free water. PCR amplification was performed in a 

BioRad thermal cycler at 95 °C for 2 min followed by 

30 amplification cycles of 95 °C for 30 s, 50 °C for 45 s 

and 72 °C for 1 min with a final extension at 72 °C for 

5 min. Primers used for generation of amplimers are 

shown in table 1 (Bilgic2010; Bilgic2013).

Analysis of PCR product

The amplimers were electrophoresed on 1.5% 

agarose (HiMedia, India) gel at a constant voltage of 

10V/cm, visualized and photographed under UV light 

using Alpha Digidoc Gel documentation system after 

staining with ethidium bromide.

Results and Discussion

Out of 57 blood samples, nine were positive for 

Theileria annulata and 5 for mixed infection of 

Babesia bovis  and Anaplasma marginale .  

Representative results of PCR were electrophoresed 

on 1.5% agarose and have been shown in figures 1 & 

2. Out of nine samples, six from cows and three from 

buffaloes were positive for Theileria annulata and 

five samples all from cows were found positive for 

mixed infection of Babesiabovis and Anaplasma 

marginale. Overall, the prevalence of 24.56% was 

recorded for haemoprotozoa under investigation. 

Theileria annulata infection had the highest incidence 

of 15.79% followed by mixed infection of Babesia 

bovis and Anaplasma marginale at incidence rate of 

8.77% A prevalence of 78.57% was recorded for 

haemoprotozoan infections in cows, while a 

prevalence of 21.43% was recorded in buffaloes.Of 

the nine samples, which were from asymptomatic 

cattle, twoyielded positive PCR resulted for Theileria 

annulata Haemoprotozoan infections are tick borne 

diseases. Haemoprotozoan infections cause serious 

economical losses to animal husbandry in term of 

reduced milk yield, reduced draught power,  mortality 

and treatment cost (Guan et al. 2010). 

Table 1.  Details of primers used for specific amplification of various haemoprotozoa

Primers Sequence 5’-3’ Product size (bp) 

BOVTacyt1F ACTTTGGCCGTAATGTTAAAC 312 

BOVTacyt1R CTCTGGACCAACTGTTTGG 

BOVAmF GCTCTAGCAGGTTATGCGTC 265 

BOVAmR CTGCTTGGGAGAATGCACCT 

BOVBbF CAAGCATACAACCAGGTGG 166 

BOVBbR ACCCCAGGCACATCCAGCTA 
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Veterinary important blood parasites are Theileria 

spp., Babesia spp. and Anaplasma spp. (Rickettsiale) 

(Uilenberg 2006). Microscopy techniques are still 

considered as benchmark for diagnosis of 

haemoprotozoan infections, but microscopic 

techniques are unable to distinguish the type of species 

and subspecies of haemoprotozoa in the blood smear 

on morphological basis (Norval 1992). Animal 

affected with acute theileriosis after recovery become 

carrier which could not be detected using microscopy 

(Brown 1990). Staining of blood smears and use of 

microscopy for the diagnosis of haemoprotozoan 

infections is found to be less sensitive and unreliable 

in cases of carrier animals and chronic cases (Callow 

et al. 1993; Bose et al. 1995;Terkawi et al. 2011). It has 

been found that nucleic acid based assays like DNA 

hybridization, PCR, multiplex- PCR, random 

amplification of polymorphic DNA-PCR, restriction 

fragment length polymorphism- PCR, real time-PCR 

etc. diagnose not only active cases of haemoprotozoan 

infections but also chronic and carrier asymptomatic 

animals (Salih et al. 2015). PCR is found to be highly 

specific and sensitive (Ala and Wayne 2005; Ashuma 

et al. 2013; Sharma et al 2012; Ybanez et al. 2013). 

Sensitivity and specificity of PCR can be increased by 

using nested-PCR as observed in the case of A. 

marginale (Laha et al. 2015). One of the studies 

carried out in late nineties on bloodprotista of cattle 

and buffaloes in Kangra Valley, Himachal Pradesh by 

Jithendran(1997)found that Theileria annulata 

prevalence at 29.5%, much higher than what has been 

recorded in the current study. This study recorded the 

incidence of B. bovis at 8.77%which was not reported 

by Jithendran(1997). The incidence of A. marginale as 

reported by Jithendran (1997) was 4.5% which is 

lower than that recorded in our study. This study did 

not screen for Babesia bigemina for which the 

prevalence had been reported very high at 18.5% by 
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Jithendran(1997) along with prevalence of mixed      

T. annulata and B. bigemina infections were 

diagnosed in 3.5% of positive animals. However, 

Jithendran's work was based on microscopic 

exmaination of blood smears obtained from bovine. 

Manystudies have evaluated the utility of PCR as a 

tool to detect hemoprotozoan infections and have been 

reported in the ensuing discussion highlighting its 

importance in recording prevalence. In northern 

Kerala, highest prevalence of Trypanosoma evansi 

(34.6%) followed by Theileria sp. (16%) other than T. 

annulata and B. bigemina (0.6%) was found in cattle 

using polymerase chain reaction (Nair et al. 2011). 

Kakati et al. (2015) reported 3.6% B. bigemina 

infections in cattle using PCR in Assam. In a recent 

study, B. bigemina infection has been found in 64.91% 

and A. marginale infection in 14.03% cattle of Assam 

(Kakati  et  al .  2015).  Although,  Giemsa 

staining/microscopy was not used, ample studies 

carried out in the past had placed on record their 

advantages and limitation. Noaman and Shayan 

(2010) compared PCR-RFLP and microscopy and 

concluded that PCR-RFLP is more sensitive, specific 

and robust technique than microscopy to detect A. 

marginale in cattle. Another study by Noaman 

(2014)comparing microscopy with PCR has shown 

57% sensitivity and 99% specificity vis-à-vis 100% 

sensitivity and specificity for detection of Theileria 

spp. in cattle. Hence, low sensitivity is primary 

limitation of microscopy, particularly in animals 

which are persistently affected or are latent carriers.In 

the current study, blood samples used were from 

bovine having a history of high (about up to 105 ºC) 

and persistent fever, (more than one week) and some 

were anaemic and passing dark brown to blackish 

watery diarrhea. Few animals have enlarged 

superficial lymph nodes as well. Some samples were 

from asymptomatic animals. PCR based detection of 

haemoprotozoan infection was carried out for the first 

time in Himachal Pradesh, albeit on a small number of 

animals, but it establishes beyond doubt its utility in 

terms of specificity, sensitivity and speed in delivering 

an early confirmed diagnosis of blood protozoan 

infection for the veterinarians to institute early 

rational therapy and alleviate economic losses and 

suffering of animals.

Conclusion

From this preliminary study, it is concluded that 

haemoprotozoan infection in cow and buffalo 

population of Kangra District of Himachal Pradesh is 

common in both clinically symptomatic and 

asymptomatic animals. Such infected animals have a 

poor immune system and are prone to super infection. 

Mixed infection corroborates this observation. 

Animals infected with these protozoa may also 

remain carrier for rest of their life if not treated well 

and could pose heightened threat to other healthy 

population in tick infested areas. It is therefore 

prudent to undertake proper investigation to diagnose 

such infection early on for institution of rational 

treatment and also undertake measures to get rid of 

vector population. 
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