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Abstract

Babesia gibsoni is an important intraerythrocytic haemoprotozoan parasite causing babesiosis in canines.
The present study was conducted to detect the presence of B. gibsoni in dogs using Polymerase chain
reaction (PCR) targeting18srRNA and Hsp 70 gene. Fifty blood smears were stained by Giemsa’s
staining technique. On microscopical examination, five samples were positive for B. gibsoni piroplasm.
Polymerase chain reaction (PCR) revealed Babesia genus specific ~1665 bp fragment of 18S ribosomal
RNA gene fragment amplified in 15 out of 50 samples, while the ~1938 bp B. gibsoni specific heat shock
protein gene (BgHSP 70) could be amplified in ten samples. Hence PCR targeting 18S rRNA was more
sensitive, however, it may not differentiate the species of canine Babesia in blood samples.
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Introduction

Babesiosis, ehrlichiosis, anaplasmosis, hepatozoonosis and haemotropic Mycoplasma
infections are the important canine tick-borne diseases (TBD) prevalent in India (Rani et al.,
2011) 02, Babesia gibsoni and Babesia canis are the two important intraerythrocytic
haemoprotozoans of genus Babesia under the phylum Apicomplexa causing babesiosis in
canines. Babesia gibsoni is naturally transmitted by Rhipicephalus sanguineus ticks. However,
apart from the tick bite, blood transfusion, direct contact between dogs through wounds
(fighting dogs), saliva or blood ingestion were also described as methods for B. gibsoni
transmission (Stegeman et al., 2003; Birkenheuer et al., 2005; Jefferies et al., 2007) [16 2. ],
The major clinical signs noticed in babesiosis infected dogs includes thrombocytopenia, febrile
syndrome (fever, anorexia, depression, dehydration) and haemolytic syndrome (anaemia,
bilirubinuria, haemolysis) in acute cases while the chronic form revealed prolonged
convalescence characterized by depression (Bourdoiseau, 2006; Solano-Gallego et al., 2008,
Vishwakarma and Nandini, 2019) 315171,

Microscopical examination of blood smear using Giemsa or Wright’s stain is the simplest and
most accessible and reasonably sensitive method during the diagnosis of acute babesiosis
(Solano-Gallego et al., 2011) 4, but small piroplasms like B. gibsoni, are hard to observe by
light microscopy, which has a relatively poor to moderate sensitivity (Miro et al., 2015) [0,
and expertise is essential. Moreover, due to very low, often intermittent parasitaemias,
identification of piroplasms in chronically infected and carrier dogs remains a significant
challenge, since chronic carriers can transmit the disease via ticks to other animals. Therefore,
to control B. gibsoni infection, proper diagnosis followed by effective treatment is essential.
The polymerase chain reaction (PCR), is a highly sensitive diagnostic technique, amplifies the
specific gene sequences of infectious organisms. The present study focusses on the comparison
of PCR targeting 18srRNA and Hsp 70 for the specific detection of B. gibsoni.

Materials and Methods

Peripheral blood smears were collected from 50 dogs suspected for B. gibsoni infection having
symptoms like anaemia and fever from northern zone of Kerala. Whole blood samples in
ethylene diamine tetra acetic acid (EDTA) vials were also collected from these dogs. Genomic
DNA was isolated from the blood samples using DNeasy ®blood and tissue kit (Qiagen,
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Germany) accor ding to the manufacturer’s protocol. The
isolated genomic DNA was stored at -20 °C deep freezer.
Genomic DNA (~20 ng) was used as a template for
polymerase chain reaction (PCR). The 18S rRNA gene
specific for Babesia spp. was targeted using the forward
primer 5> TGGTTGATCCTGCCAGTA 3’ and the reverse
primer 5> CTTCTCCTTCCTTTAAGTGA 3’ (Jefferies et al.,
2007) 1. The cycling conditions for the reaction included,
initial denaturation at 94 °C for 5 min followed by 35 cycles,
consisting of a denaturation step of 1 min at 92 °C, an
annealing temperature of 45 sec at 52 °C and an extension
step of 2 min at 72 °C. The final extension was at 72 °C for 10
min.

The present study also targeted B. gibsoni specific heat shock
protein 70 (BgHSP70) using the forward primer
5’ATGACAGGTCCTGCTATAGGTATTGACTTGGG 3’
and the reverse primer 5
CATGTGATTAGTCAACCTCCTCAA 3 with cycling
conditions, initial denaturation at 94 °C for 5 min followed by
30 cycles, each consisting of denaturation at 94 °C for 1 min,
annealing temperature of 2 min at 55 °C and an extension step
of 3 min at 72 °C. The final extension was at 72 °C for 7 min
(Yamasaki et al., 2002) [8],

Results

The peripheral blood smears (n=50), were stained using
Giemsa’s stain and were examined microscopically under
100X objective of a compound microscope (Leica, Germany).
Five samples were positive for B. gibsoni organisms (Fig. 1).
Babesia genus specific ~1665 bp fragment of 18S ribosomal
RNA gene was amplified in 15 out of 50 samples (Fig. 2),
while the ~1938 bp B. gibsoni specific heat shock protein
gene (BgHSP 70) could be amplified in ten samples (Fig.3).
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Fig 1: Blood smear of dog showing the B. gibsoni piroplasm
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Fig 2: PCR amplification of 18S rRNA gene specific for B. gibsoni.
Lane M: 100 bp plus ladder, Lane 1,2: Sample, Lane P: Positive
control
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Fig 3: PCR amplification of Hsp 70 gene specific for B. gibsoni.
Lane M: 100 bp plus ladder, Lane 1: Sample, Lane N: Non template
control Lane P: Positive control

Discussion

Global climate change and adaptation of ticks to new
environmental conditions can introduce and influence the
vector-borne diseases (Leschnik et al., 2008). Canine
babesiosis caused by the apicomplexan parasites of the genus
Babesia, is a clinically significant tick-borne disease
distributed worldwide including India. The conditions in
which dogs are maintained may affect the development of
babesiosis (Bourdoiseau, 2006) 1. The wide range of clinical
manifestations and severity depend on different factors like
species of Babesia causing infection, age and immune status
of host, splenectomy and concomitant infection or disease
(Irwin, 2009) 1. Globally, B. gibsoni was the most commonly
identified canine Babesia species (48.8 per cent of the
positive results), then B. canis (35.2 per cent), followed by B.
vogeli (15.3 per cent). In Asian countries, B. gibsoni was
more common (Birkenheuer et al., 2020) [ It was also
inferred that B. gibsoni was identified as the most prevalent
haemoprotozoan organism in south India, but rare in other
parts of northern and central India (Rani et al., 2011; Mittal et
al., 2019) (1211,

Blood smear examination is the simplest and the most
accessible diagnostic test for the detection of Babesia
infection in acute phase of infection. In chronic and carrier
forms of the disease, the diagnosis of babesiosis remains
challenging due to the low number of parasites. The species
identification of the parasite is also essential in identifying the
exact therapeutic agent for instituting proper treatment for the
ailing animal. The polymerase chain reaction (PCR), is a
sensitive and specific diagnostic technique targeting specific
gene sequences, and is most useful for the detection of the
infection in dogs with low parasitaemia levels and
differentiation of species of the parasites (Irwin, 2009) ™. In
the present study, PCR revealed more positive cases
compared to the microscopy. These findings were in
accordance with (Laha et al., 2014; Jain et al., 2018) [":3],

The 18S ribosomal RNA gene is one of the most frequently
used molecular marker in the diagnostic and epidemiological
studies of Babesia parasites (Figueroa et al., 1993). However,
the analysis of 18 S rRNA sequences of Babesia spp. from
different geographical locations revealed very low diversity
(Lin et al., 2017). Sometimes 18S rRNA gene may not be able
to differentiate the parasite at species level. Further
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differentiation between species is possible either by targeting
the variable region (V4) of 18S rRNA by nested PCR or
RFLP of the primary PCR product (Samantaray et al., 2008)
[13]

The Hsp70 form of B. gibsoni is also highly conserved (60-90
per cent) with similar proteins from other apicomplexan
parasites. Previously, the Nanjing isolates of B. gibsoni from
China revealed 99.79-99.9 per cent homology with each other
and 99.41 to 99.57 per cent nucleotide sequence homology
with the Japanese isolate (Lin et al., 2017). In the present
study, more number of samples could be detected positive
when 18S r RNA gene was targeted using PCR. This may be
due to the high copy number and lesser amplification length
of the target gene fragment compared to Hsp gene. In
addition, the 18 S rRNA specific primers may detect the
Babesia parasites to a genus level, while the HSP is specific
for B. gibsoni.

Conclusion

The present study compared the molecular detection of B.
gibsoni using BgHsp70 gene with 18S rRNA gene. The later
was identified as more sensitive, however, it may not
differentiate the species of canine Babesia in blood samples.

Acknowledgements

This work was supported financially by Kerala Veterinary and
Animal Sciences, University (No.
KVASU/DAR/Acad/A2/14528/2017 dated 02-05-2019 and
Government of India and Kerala RKVY-RAFTAAR 2019-20
Project (KE/RKVY-ANHB/2019/1422).

Reference

1. Birkenheuer AJ, Buch J, Beall MJ, Braff J,
Chandrashekar R. Global distribution of canine Babesia
species identified by a commercial diagnostic laboratory.
Veterinary Parasitology: Vet. Parasitol. Reg. Stud 2020,
22: d0i:10.1016/j.vprsr.2020.100471

2. Birkenheuer AJ, Correa MT, Levy MG, Breitschwerdt
EB. Geographic distribution of babesiosis among dogs in
the United States and association with dog bites: 150
cases (2000-2003). J Am. Vet. Med. Assoc
2005;227:942-947.

3. Bourdoiseau G. Canine babesiosis
Parasitol 2006;138:118-125.

4. Irwin PJ. Canine babesiosis: from molecular taxonomy to
control. Parasit Vectors 2009;2:1-9.

5. Jain J, Lakshmanan B, Nagaraj HV, Praveena JE,
Syamala K, Aravindakshan T. Detection of Babesia canis
vogeli, Babesia gibsoni and Ehrlichia canis by multiplex
PCR in naturally infected dogs in South India. Vet. Arh.
2018;88:215-224.

6. Jefferies R, Ryan UM, Jardine J, Broughton DK,
Robertson 1D, Irwin PJ. Blood, bull terriers and
babesiosis: further evidence for direct transmission of
Babesia gibsoni in dogs. Aust. Vet. J. 2007;85:459-463.

7. Laha R, Bhattacharjee K, Sarmah PC, Das M, Goswami
A, Sarma D et al Babesia infection in naturally exposed
pet dogs from a north-eastern state (Assam) of India:
detection by microscopy and polymerase chain reaction. J
Parasit Dis. 2014;38:389-393.

8. Leschnik M, Kirtz G, Tichy A, Leidinger E. Seasonal
occurrence of canine babesiosis is influenced by local
climate conditions. Int. J Med. Microbiol 2008;298:243-
248.

in France. Vet.

10.

11.

12.

13.

14,

15.

16.

17.

18.

~2271 Y

http://www.thepharmajournal.com

Lin HR, Mei X, Hong YF, Zhao YB, Guo XN, Yang DJ
et al. Sequence analysis of the thrombospondin-related
adhesive protein gene and heat shock protein 70 gene of
Babesia gibsoni isolated from dogs in Nanjing,
China. Infect. Genet. Evol. 2017;56:111-116.

Miro G, Checa R, Paparini, Ortega N, Gonzalez-Fraga
JL, Gofton A, Bartolomé et al. Theileria annae (syn.
Babesia microti-like) infection in dogs in NW Spain
detected using direct and indirect diagnostic techniques:
clinical report of 75 cases. Parasites and vectors
2015;8:1-11.

Mittal M, Kundu K, Chakravarti S, Mohapatra JK, Singh
VK, Kumar BR et al. Canine babesiosis among working
dogs of organised kennels in India: A comprehensive
haematological, biochemical, clinicopathological and
molecular epidemiological multiregional study. Prev.
Vet. Med 2019;169:104696
https://doi.org/10.1016/j.prevetmed.2019.104696

Rani PAMA, Irwin PJ, Coleman GT, Gatne M, Traub RJ.
A survey of canine tick-borne diseases in India. Parasit
Vectors 2011;4:141. DOI: 10.1186/1756-3305-4-141
Samantaray S, Barari SK, Kumar S, Kumar A, Shekhar
P. Molecular tools for diagnosis of latent
haemoprotozoan diseases of livestock. Intas Polivet.
2008;9:388-394.

Solano-Gallego L, Baneth G. Babesiosis in dogs and
cats-expanding parasitological and clinical spectra. Vet.
Parasitol 2011;181:48-60.

Solano-Gallego L, Trotta M, Carli E, Carcy B, Caldin M,
Furlanello T. Babesia canis canis and Babesia canis
vogeli clinicopathological findings and DNA detection by
means of PCR-RFLP in blood from Italian dogs
suspected of tick-borne disease. Vet. Parasitol
2008;157:211-221.

Stegeman JR., Birkenheuer AJ, Kruger JM. and
Breitschwerdt EB. Transfusion-associated Babesia
gibsoni infection in a dog. J Am. Vet. Med. Assoc.
2003;222:959-963.

Vishwakarma P, Nandini MK. Overview of Canine
Babesiosis. In Veterinary Medicine and Pharmaceuticals
2019. Intech Open. DOI: 10.5772/intechopen.82243
Yamasaki M, Tajima M, Lee KW, Jeong JR, Yamato O,
Maede Y. Molecular cloning and phylogenetic analysis
of Babesia gibsoni heat shock protein 70. Vet. Parasitol
2002;110:123-129.


http://www.thepharmajournal.com/

