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Abstract | An epidemiological study of babesiosis in stray dogs was conducted at Chittagong Metropolitan area,
Bangladesh, for six months. Blood samples from 130 stray dogs were collected from nine randomly selected areas
along with the information of age and sex. Blood samples were initially examined by Giemsa’s stained blood smear
method and DNA was extracted and Babdesia spp. were confirmed by amplifying 18S rRNA gene. The prevalence was
determined 6.92% in microscopic techniques and 4.61% by PCR. Significantly higher frequency of babesiosis was
found in adult (10.11%) and male dog (11.94%) than younger and female, respectively (p<0.05). Furthermore, we
sought to develop a seminested PCR to detect and differentiate Babesia gibsoni (Asia genotype) from other Babesia
sp. An outer primer pair was designed to amplify a ~340 bp fragment of the 185 rRNA genes. Forward primers
were premeditated that would particularly amplify a smaller fragment from each organism in the seminested PCR.
Seminested PCR revealed that, all parasitic isolates were identified as Babesia gibsoni (Asian type). Sequencing of
the PCR products and analysis of sequence homology with other Babesia using NCBI BLAST our isolate CVASU/
BD/Babesia (KR349267) showed 95% nucleotide homology with other Bangladeshi Babesia gibsoni isolate BD 37
(LC008285) and Kolkata isolate (KJ142323). The phylogenetic tree shows our isolate is most closely related to but
distinct from Kolkata isolate. CVASU/BD /Babesia and Kolkata isolate forms clade which indicates geographical
location may have some influence on the distribution of the parasite. These results recommended that Babesia gibsoni
(Asian type) parasites are widespread in stray dog in Chittagong Metropolitan area, Bangladesh. Further investigations
are required to clarify the origin, vector and pathogenesis of these parasites tracking in dogs in Bangladesh.
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INTRODUCTION

Bangladesh has a wide range of climatic region, from
plane and coastal to the hilly area, which make it suit-
able for a varied range of vectors and pathogens of medi-
cal and veterinary meaning, whose transmission and geo-
graphical sharing are closely allied to regional temperature,
rainfall and humidity (Rahman, 2014; Nath et al., 2016).

'The vector borne parasitic diseases affect not only human

but also the domestic, wild and companion animals (Rani
et al., 2010). Stray dogs are unconfined dogs that live al-
most wherever cities exist and the local human inhabitants
permit (Daniels, 1983; Das et al., 2011). They act as the
usual connectors between people and nature (Beck, 1973)
and associated with >60 zoonotic diseases among which
can pose serious health concern, as well as significant eco-
nomic impact from veterinary perspective (Ranjbar-Baha-

dori et al., 2008; Das et al., 2012; Rakib et al., 2016).
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Parasitism is the most frequently encountered diseases in
dogs all over the world (Traub, 2003; Azam et al., 2015).
Developing countries like Bangladesh, the number of stray
dogs that coexist with human being is high in most cit-
ies and villages which contain a potential risk of infections
for human beings. The distribution and concentration of
parasitism in dogs are predisposed by geological, climat-
ic, cultural and economic factors (Robertson et al., 2000;
Das et al., 2012). Amongst the diverse ubiquitous canine
vector-borne diseases, canine babesiosis is very common
and clinically significant disease caused by protozoa which
are intra-erythrocytic and belong to genus Babesia (Sin-
gh et al., 2014; Azam et al., 2015). Canine babesiosis, a
tick-borne infectious disease of dogs, has been illustrated
globally as an emerging veterinary problem (Duh et al,,
2004; Irwin, 2009). The escalating number of canine Babe-
sia species, geographical allocation, changeable tick vectors
and modes of transmission often consequence in varied of
pathogenic and clinical presentations (Ayoob et al., 2010).

Regarding the diagnosis of canine babesiosis, direct micro-
scopic assessment of the stained blood smear is the most
frequently used technique as it is convincing, realistic, and
cost effective diagnostic method but not essentially de-
tects parasites in dogs with barely visible or chronic infec-
tions since the level of parasitemia is near to the ground
(Caccio et al., 2002). The serological methods, enzyme
linked immunosorbent assay (ELISA) and indirect fluo-
rescent antibody test (IFAT) for B. gibsoni parasites, stand
very sensitive but reasonably specific because of antigenic
cross-reactions to B. canis (Yamane et al., 1993) and nor-
mal dog erythrocytes (Yamane et al., 1993; Adachi et al.,
1994). Therefore, the advancement of sensitive as well as
highly specific system for the diagnosis of canine babesio-
sis still cares concern. In this regard, recent progress in mo-
lecular biology techniques resembling polymerase chain
reaction (PCR) have made it possible to detect and iden-
tify piroplasms with better specificity and sensitivity than
traditional methods (Birkenheuer et al., 2003b; Jefferies et
al., 2009; Salem and Farag, 2014; Singh et al., 2014).

Regarding Bangladesh scenario, although there are peri-
odic reports of canine babesiosis based on conventional di-
agnostic methods (Tarafder and Samad, 2012; Mahmud et
al., 2014), the true condition of canine babesiosis is still not
understandable barring only two reports (Talukder et al.,
2013; Terao et al., 2015) employing the PCR based assays.
At present, there are no statistics available on the distribu-
tion, prevalence, parasitic burden and risk factors associated
with babesiosis of stray dogs in Chittagong. Furthermore,
molecular detection of canine babesiosis has not yet been
explored from Chittagong of Bangladesh, so the present
work was carried out 1: To know the prevalence of canine
babesiosis and association with risk factors (Age, Sex, and

Location) in this part of the country through PCR based

assays 2: Capacity development for genotyping/subgeno-
typing of Babesia spp. at Chittagong Veterinary and Ani-
mal Sciences University (CVASU).

MATERIALS AND METHODS

The study was conducted in the Chittagong Metropolitan
area (CMA) of Bangladesh. Among the total CMA, nine
(9) areas were randomly selected for the sampling. They
are (Panchlaish, Chawkbazar, Muradpur, Alankar, Katto-
li, Pahartali, Bayzid, Ambagan and New market). The area
were chosen on the basis of high density of stray dog in
CMA (Das et al., 2012). Moreover, selection of study areas
were based on probability of high prevalence of different
vectors, the climatic condition and geographical location
which might favours the occurrence of such diseases. The
study was undertaken for a period of 6 months from July
2014 to December 2014. The survey was conducted as
cross sectional study. Stray dogs from the Chittagong Met-
ropolitan area were selected for this study as target sam-
ple. To determine the age susceptibility to babesiosis the
stray dogs were categorized as young (below one year) and
adult (above one year). The approximate age of the stray
dogs was estimated by examining the teeth. Dogs having
all white and shiny permanent teeth without worn oft cups
on the incisors were considered as young (below one year)
and dogs having teeth yellowish discoloration and tarter
formation with worn cups on the incisors were consid-
ered as (above one year) adult (Cynthia et al., 2011). A
total of 130 blood samples were collected randomly from
stray dogs of Chittagong Metropolitan area. A prototype
questionnaire was used to record the information like area,
age, sex, etc. The process of dog handling and catching
was done by humane method (also known as ‘ethological’
handling). The process is defined as causing the minimum
amount of stress possible during the procedure to both the
animal and the people involved (FAO, 2014). In order to
achieve humane handling, the individual dog’s behaviour
and the immediate environment was taken into account.
Stray dogs will be caught by hand method (http://www.
awbi.org/awbi-pdf/SOP) by calling or offering food to a
friendly dog and gently held the dog by the scruff (loose
skin on the back of the neck) of the neck with one hand, as
close to the head as possible and with the other arm under
the belly or around the rump. After that a face mask will
be applied to control over the dog for collection of samples.

Only one biological sample (blood) was collected during
this study where an individual animal was considered as a
sampling unit. Smears were prepared form blood obtained
from ear vein puncturing with sterile needle. Two thin
blood smears were prepared by touching the coming out

fresh blood and then spread by another slide. The slides
were air dried and fixed by 100% methyl alcohol for 3-5
minutes (Cable, 1950). After making the slide the remain-
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ing portion of blood were kept into -20° C. All the ex-
aminations were carried out at the Parasitology laboratory,
Chittagong Veterinary and Animal Sciences University
(CVASU). The prepared thin blood smears (Hendrix and
Robinson, 2006) were stained with the Giemsa stain for
25-30 minutes. After rinsing with water, the stained blood
smears were air dried and examined under binocular mi-
croscope (X100) with immersion oil for the identification
of blood parasites (Soulsby, 1982; Sloss et al., 1994; Ur-
quhart et al., 1996). Total genomic deoxyribonucleic acid
(DNA) has been extracted from the whole blood samples
by using PCI method (Sambrook et al., 1989). Ultimate
confirmatory diagnosis was made on the basis of the PCR
and DNA sequences. Although, there were different types
of specific techniques the study aims to impose on the
commonly used rapid diagnostic tools beside of molecular
technique (PCR and Real-time PCR). Again, the study
also considers only those tools which are more commonly
used for wide range of organism to diagnose. The extracted
DNA from all microscopic positive samples of dogs’ blood
were subjected to PCR by using single set of primers con-
taining part of 18S rRNA gene sequence. It was ampli-
fied and 422-440bp for Babesia spp (Hilpertshauser et al.,
2006) (Table 1). After amplification the PCR, mixture was

subjected to 1% agarose gel electrophoresis.

To detect the Babesia from samples PCR amplifications
were performed at the following thermal conditions: 94°C
for 2 min followed by 45 cycles of 94°C for 30 sec, 61°C
for 45 sec, 72°C for 1 min and followed the final extension
step at 72°C for 10 min (Hilpertshauser et al., 2006). After
completing the PCR, the tubes containing PCR products
were removed from the thermo cycler and stored at 4°C in
a refrigerator until electrophoresis.

It is diagnostically important to determine the species,
sub-species and genotype that cause canine babesiosis.
For definitive diagnosis of canine babesiosis, as well as the
differentiation of the species of piroplasms, a seminested

PCR was performed.

Table 1: Details of the primers used for PCR

For the seminested PCR, an outer primer pair (455-
479F and 793-772R) was designed that would amplify
an approximately ~340 bp for Bebesia gibsoni (Asian type)
(AF271081, AF27182), Babesia canis, B. canis subsp. canis
(AJO09795), B. canis subsp. vogeli (AJ009796) and B. canis
subsp. rossi (L19079) (Birkenheuer et al., 2003a).

Then specific internal primers were designed for B. gib-
soni (Asian type) (BgibAsia-F) and B. canis subsp. canis
(BCC-F) that were paired with the outer reverse primer in
the seminested secondary reaction to amplify 185 bp and
198 bp respectively (Birkenheuer et al., 2003a).

To detect the Babesia sp. from samples PCR amplifications
were performed at the following thermal conditions: 95°C
for 5 min followed by 50 cycles of 95°C for 45 sec, 58C
for 45 sec, 72°C for 45 sec and followed the final extension
step at 72°C for 5 min (Birkenheuer et al., 2003a).

To detect the B. gibsoni (Asian type) (BgibAsia-F) and B.
canis subsp. canis (BCC-F) from samples PCR amplifica-
tions were performed at the following thermal conditions:
95°C for 5 min followed by 30 cycles of 95°C for 45 sec,
58°C for 45 sec, 72°C for 45 sec and followed the final ex-
tension step at 72°C for 5 min (Birkenheuer et al., 2003a).

1% agarose gel was made by using 0.5 g agarose powder and
50ml TAE buffer with ethidium bromide. The DNA am-
plicons were visualized using 4 pl of the final PCR product
and 2 pl standard 100bp DNA markers (Invitrogen) at 120
V/100mA for 30 min. Gels were photographed using a gel
documentation system Positive or negative amplifications
were evaluated as presence or absence of visible bands on

agarose gels under UV light (O'Dwyer et al., 2009).

'The PCR products of representative strains were purified
with the PCR Clean-up system kit (FavorPrep™ DNA
purification Mini Kit) and this products were sequenced at
ICCDR, B (Bangladesh) where commercial sequencing is

routinely performed.

PCR primer Primer name Sequences (5"-3") Size (bp)
Bttt bab- F 5GTTTCTGMCCCATCAGCTTGAC-3’ 120440
ADESIOSIS bab- R 5CAAGACAAAAGTCTGCTTGAAAC-3

Table 2: Sequences for the oligonucleotide primers used in this seminested PCR

Primer Sequence (5'- 3')

455-479F  GTCTTGTAATTGGAATGATGGTGAC
793-772R ATGCCCCCAACCGTTCCTATTA
BgibAsia-F  ACTCGGCTACTTGCCTTGTC

BCC-F TGCGTTGACGGTTTGACC

Reaction and /or use

Seminested PCR outer forward primer

Seminested PCR outer reverse primer

Seminested PCR B. gibsoni (Asian type) forward primer

Seminested PCR B. canis subsp. canis forward primer
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Table 3: Overall prevalence of Babesia spp. in microscopic

and PCR techniques

Techniques Total No. of sample (n=130)

No. of positive sample ~ Prevalence (%)
Microscopic 9 6.92
PCR 6 4.61

The sequenced product was analyzed using the program
(Chromas Lite version 2.1, 2012, Technelysium Pty Ltd,
South Brisbane, Queensland, Australia) and was com-
pared to sequence data available from GenBank™, using
the BLAST 2.1 program (http://www.ncbi.nlm.nih.gov/
BLASTY/).

PHYLOGENETIC ANALYSIS

The partial sequences of the 18S rRNA genes for B. gib-
soni, B.canis were retrieved from the GenBank database
and aligned with the sequence CVASU/BD/Babesia
(KR349267) by using the program MEGA version 6.0
(Tamura et al., 2013). The tree was computed as neighbor
joining tree by Tamura-Nei, 93 model and the replication
cycle was 1000. The trees were statistically evaluated by us-
ing bootstrap methods.

STATISTICAL ANALYSIS

'The obtained information was imported, stored and coded
accordingly using Microsoft Excel-2007 to STATA/IC-
11.0 (Stata Corporation College Station) for analysis. The

result were expressed in percentage with P-value for Chi-

Square Test. Significance was determined when P<0.05.

Figure 1: Pear shaped piroplasm inside RBC (x100)

RESULTS

PREVALENCE OF THE DISEASE

All the samples were screened by microscopy for identifica-
tion of piroplasms in Giemsa’s stain technique. Microscop-
ic examination found a total of 9 positive (6.92%) samples.
'The piroplasms were seen as pyriform (pear) shape inside
the red blood cells (RBC) (Figure 1). Again the samples
were run by PCR using 18S rRNA gene and found 6 pos-
itive samples (Figure 2).

Table 4 shows that the prevalence of Babesia spp. in adult
dog (10.11%) is higher than young and there is a signif-
icant difference between the two age groups in aspect

N SS10 MP 1 SS5 SS7 PA5 AMI1 BBl NM4 NK 9

Figure 2: PCR products amplified using bab-F and bab-R specific primers: Lane M) 100 bp DNA ladder (Invitrogen); Lane N)

Negative control; Lane 2, 3 and 6) Negative samples; Lane 4,5, 7, 8 and 9) Positive samples

Table 4: Relationship of age and sex to the prevalence of Babesia spp. in stray dog
Confirmation of Babesia spp. DNA by 18S rRNA gene PCR

Variables N  Microscopic examination
No. of positive % P value
Age  Adult 89 9 10.11  0.03*
Young 41 0 0.00
Sex  Male 59 8 11.94 0.02*
Female 62 1 1.59

N: Total number; %: percentage; *: p<0.05

Microscopic positive PCR positive P value
9 6 No value
0 0

8 6 0.45

1 0
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of microscopic examination. Again, there is a significant
difference within the two sex groups. Male dogs (11.94%)
have more prevalence than female.

18 1
16 -
14
12,

; I I7

Bayezid Chawkbazar  Alankar Kattoli

Prevalence %

(=R S A A

Muradpur Ambagan

Sampling sites

Figure 3: Prevalence of Babesia spp. At different sampling sites

There was no statistically significant difference among
the sampling sites for the prevalence of babesiosis in dog.
The prevalence of babesiosis in stray dog was represented
in Figure 3. The prevalence was highest (16.67%) in the
samples of Alankar and lowest (5.26%) in the samples of

Kattoli (Figure 3). But, there was no significant difference
in the prevalence of babesiosis among the sampling sites.

IDENTIFICATION AND CHARACTERIZATION OF Babesia
sp. BY SEMINESTED PCR

Babesia sp. was identified and characterized from the PCR
positive samples run by ‘Babesiosis primer’ contained the
sequences of 185 rRNA gene. For species identification and
characterization a seminested PCR performed. During the
primary reaction of the seminested PCR, a ~340 bp prod-
uct was amplified. This result confirmed that the positive
samples belong to Babesia gibsoni (Asia genotype), B. canis
subsp. wogeli, B. canis subsp. canis or B. canis subsp. rossi.

During the secondary seminested reaction, the test was
able to differentiate Babesia gibsoni (Asia genotype), B.
canis subsp. vogeli, B. canis subsp. canis and B. canis subsp.
rossi when the specific internal primers were paired with
the reverse primer. In the secondary seminested reaction
I have used BgibAsia-F and BCC-F as internal primers
and 793-772R as reverse primer. In the second round of
seminested PCR, there were six (6) positive samples by the
pairing of BgibAsia-F and 793-772R (Figure 5).

SS5 SS7 AMI

~340 bp

BBI1

NM NK9 N

M

1000 bp

500 bp
400 bp
300 bp
200 bp

100 bp

Figure 4: PCR products amplified using 455-479F and 793-772R specific primers: Lane M) 100 bp DNA ladder (Invitrogen);
Lane N) Negative control; Lane 2, 3, 5, 6 and 7) Negative samples; Lane 4) Positive samples

SS5 SS87 AMI

<200 bp

BBI1

NM NK9 N M

500 bp

100 bp

Figure 5: PCR products amplified using Bgib Asia-F and 793-772R specific primers: Lane M) 100 bp DNA ladder (Invitrogen);
Lane N) Negative control; Lane 2, 3,4, 5 and 6) Negative samples; Lane 7, 8 and 9) Positive samples

November 2016 | Volume 4 | Issue 11 | Page 608



OPENaACCESS

Advances in Animal and Veterinary Sciences

|

011493838 \gblAF 205636 1)AF 205636 Babesss_sp _Oidahoma_dog 16S_nbosomal_RNA_gene_partial sequénce g 1208268%gbiAF 271082 1)4F
ol 12082685\gb{AF 271081, 1)4F271031_Babesia sp. Morth Carolina dog 185 ribosomal RNA gene parial sequence
BBEZ 920 1ighilF 17 1470.1)_Babesia_ghsone isolate Dehradoon_185_nbosomal RNA_gene partial seouence

iS55 52920k 171471 1| Babesia_gbsom isolabe_Sibgun 185 nbosomal RNA_gene_padul sequence

o555 52050ghiF 171474, 1| Babesia_gibsond isolate Kolkata 2 185 nibosomal_RMA_oone partial sequence

IB429TSI g ATH943 1)_Babessa_gbaone_isolabe_CNVL-0M2013Mahesh_185_nbosomal_RNA_gene_paral_saquence

iS85 MighFETEYL 1] Babesa pbsom isolate CNIVL0L/2011Brty 18 rbosomal RMA gene partial sequence

IS8 297530 ATHY45. 1|_Babesia_gibsone [solate_CNIVL-0212013Hazina_185_rbosemal_RNA_genn_panisl_sequenca
DI5BL797530lghFETR94G 1| Babesia gibsom isolste CMVLDG2013Mutant 185 sbosomal RHA geae partial sequence
QISBAZATEMigbiFETRY4T 1| Blabesia gilbrson isqlabe CAIVLDG20110ki 183 nbosomal RNA gene partial sequance

OIR1BS2804 Nighl142323 1| Babesia_gibsoni jealate_Kokzta_18S_ribosomal_RNA _gene panial ssquence

ol T3316TB43dbfLCO1ZTIZ 1| Babesin_gbson gene for 185 nbosomal RMA parial sequence iolation_source:_blood of dog isolate. KGS1
QIT331678500dbjLCO12808 1| Babesia_gibsoni_gene_for_185_ribosomal RNA_partial sequence_isolation_source:_blood of dog isolate: YGC1
pITI31GTES0MBILCO12795 1| Babesia_ghsen| gene for 185 _nbosomal RNA parbal sequence isolation_source: Bbood of dog isolate: O5K3 |
ol T3 1GTBASdbILCO12793.1| Babesia_ghbson gene for 185 nbosomal RNA parbal sequence molation_source: blood of dog isolate. NGSE
OiT 33 1GTeAMRILCO12703.1|_Babesia_gibsoni_gene_for_165_nbosomal RNA_partial_sequence_isolation_source:_blood_of_dog_isolate:_KGS.

P

gS035792Eigh 112072 1| Babesia_canes isolate 105 185 nbosomal RNA gene pardial sequence
E|— gl 0367929 ghiKF112073 1] Babesia cames icolate 230/Accam 135 rbosomal RMA gene partid cequonce
QI40519439]gbR62TT9. 1|_Babesia_microli_isolate_Fexii28_185_rbosemal_RNA_gene_partial_s2qy
Igﬁﬂﬂﬂ'!&?ﬂu’ﬁﬂ.‘-‘ﬂﬂ Hatesia

—
10

ISEE259293{obF 171472 1|_Babesia_pbsond isclate Kolkata 4_18S ribosomal RNA gene_parial 5

Figure 6: Phylogentic tree for the partial 18S rRNA gene (KR349267) from selected Babesia spp.

IDENTIFICATION AND CHARACTERIZATION OF Babesia
sp. BY SEQUENCING OF PCR ProbucTt

After sequencing of the representative PCR product, the
quality of the sequence was assessed manually for each nu-
cleotide. The sequence data was used to conduct non-re-
dundant BLASTN analysis to characterize the Babesia sp.
and nucleotide sequence of the sample shown 95% identity
with the other Bangladeshi Babesia gibsoni isolate BD 37
(LC008285) and Kolkata isolate (KJ142323).

PHYLOGENIC ANALYSIS

The tree was computed by using neighbor joining method
of the MEGA program. Numbers at the nodes indicate
the bootstrapping support for each internal branch. Scale
bar indicates an evolutionary distance of 0.005 nucleotides
per position in the sequence. Vertical distances are for clar-
ity only. The GenBank accession numbers and names of
the genes for the sequences were used in the analysis. The
phylogenetic tree shows our isolate is most closely related
to but distinct from Kolkata isolate. CVASU/BD /Babesia
and Kolkata isolate forms clade (Figure 6).

DISCUSSION

'The overall prevalence of babesiosis in the current study
by examination of Giemsa stained peripheral blood
smears was higher than (Singh et al., 2012; Jalali et al.,
2013; El-Dakhly et al., 2014). They found 5.83%, 3.75%
and 1.6% in India, Iran and Japan, respectively. The higher
prevalence of the disease in the present study was due to
the variation of the study area or availability of the vectors.
Higher prevalence of the babesiosis in the study popula-
tion suggested a continuous challenge of such infection
in those areas. Again the prevalence of the babesiosis in
present study by microscopy was lower than (Ahmad et al.,
2007; Amuta et al., 2010; Polak et al., 2012; Laummaun-
wai et al., 2014; Singh et al., 2014). They found 12.49%,
10.2%, 12.06%, 13.2% and 7.74% in Pakistan, Nigeria, In-
dia, Thailand and Northwest India, respectively. The lower
prevalence of babesiosis in the current study might be due
to random sampling rather than selection of clinically sus-
ceptible dog. However, variation in geo-climatic condition
and exposure of vectors might add to the erratic prevalence
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of blood parasitic diseases (Rahman, 2014). The prevalence
of babesiosis by PCR technique is lower than the previ-
ous reports published in Bangladesh (Talukder et al., 2013;
Terao et al., 2015). They found 38.2% and 30% prevalence,
respectively. The lower prevalence in the present study
might be due to random sampling.

Sexual category of animals also has influences in the oc-
currence of vector borne parasitic diseases. In present
study revealed that male dogs carrying more prevalence of
babesiosis than females, which suggested that bite wounds
or blood transmission during fighting contact as possi-
ble routes of transmission for B. gibsoni. Male dogs most
commonly associated with dog fighting or perhaps it may
be due to the aggressive behavior of males, against other
males especially during mating period to be dominant and
therefore they get wounded and infected, or another pos-
sibility was the hormonal status of males that may lead to
high infection (Bashir, 2008; Salem and Farag, 2014). On
the other hand, some reports hinted that female dogs are
more prone to babesiosis than males (Singh et al., 2012,
2014). However, there is no difference in sex susceptibility
between males and females (IMartinod et al., 1986).

Age also influences the occurrence of haemoprotozoan
diseases. In current study, higher susceptibility of adult
dog to babesiosis was found consistent with some findings
(Hornok et al., 2006; Salem and Farag, 2014). They report-
ed, Babesia infection has been known to rise with the age,
reaching its peak between the age of 3 and 5 years. Again
B. canis was recorded only from the dogs above 1 year of
age and the results are similar to earlier reports (Singh et
al., 2012). Another study indicated that dogs from day 1 —
2 years of age were significantly more likely to test positive
for the presence of Babesia spp. than the dogs of the oth-
er ages and B. gibsoni is transmitted transplacentally and
not by the transmammary route (Fukumoto et al., 2005;
Bashir, 2008). Whereas, it has also been reported that age
do not have any influence on the animals’ susceptibility to
the disease (Martinod et al., 1986).

For several reasons, a definitive diagnosis of canine babesi-
osis can be difficult to achieve in the clinical background.
Light microscopic examination cannot consistently dif-
ferentiate species or subspecies. The lack of standardized
serologic assays, the presence of cross-reactive antibodies
and recent changes in the geographic ranges of several ca-
nine piroplasms have also further complicated the diagno-
sis of babesiosis in dogs. In the present study we detected
Babesia organism via PCR, however, the cost, equipment,
and time may be a major limitation for the use of PCR in
clinic-based practice (Irwin, 2007; Solano-Gallego et al.,
2008). Again, in the present study, we describe a seminest-
ed PCR, which is specific for the diagnosis and difteren-
tiation of Babesia gibsoni (Asia genotype), B. canis subsp.

vogeli, B. canis subsp. canis or B. canis subsp. rossi. In the
seminested PCR we found Babesia gibsoni (Asian type)
which was consistent with the earlier report published in

Bangladesh (Talukder et al., 2013; Terao et al., 2015).

Amplification of the partial 18S rRNA gene, by nusing
generic protozoan primers and the Babdesia DNA extracted
from the dog blood, yielded a specific product of approxi-
mately 349 base pairs. Sequence analysis of this gene gives
an intention and specific means of species identification
and phylogenetic classification. BLAST (available from:
http://www.ncbi.nlm.nih.gov/BLAST/) search showed
that the sequence, although clearly from a Babesia gibsoni,
was not identical to any complete 18S rRNA sequences in
the GenBank database. The phylogenetic tree shows our
isolate (K349267) is most closely related to but distinct
from Kolkata isolate (KJ142323). The DNA sequences of
the 185 rRNA gene were identical for the Babesia organism
from the two dogs, which indicate that they were infected
with the same organism Babesia gibsoni. Each of the organ-
isms was sequenced in a different country, which indicates
that the findings were not artifactual. Again, phylogenetic
tree shows that these two isolates form clade which indi-
cates geographical location may have some influence on
the distribution of the parasite.

CONCLUSION

The study was performed aiming to determine the prev-
alence of babesiosis in stray dog and standardization of
PCR-based molecular diagnosis and identification of
babesiosis. Canine babesiosis was strongly associated with
the age and sex of the animals where adult male dogs were
more susceptible than others. The present study also re-
vealed that PCR is more specific than microscopic exam-
ination. Babesia gibsoni was the dominant organism for
canine babesiosis in this part of Bangladesh which was
established by a seminested PCR and phylogeny through
gene sequencing. Finally, we recommended further studies
focusing identification of tick vectors along with molecular
detection of organisms from tick for taking further control
strategies in the study areas.
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