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ABSTRACT

Background: Ticks are one of the most common ectoparasites of cattle. Ticks can cause symptoms of infestation, including tick-
toxicosis and paralysis and can also transmit some tick-borne diseases. Some tick species are not commonly found in cattle, but can
occasionally be transmitted to them from wild reservoirs. A study was conducted to investigate and identify the ticks infesting cattle
from the adjacent villages of Gorumara National Park in West Bengal, India.

Methods: Ticks collected from cattle were studied using a stereo zoom microscope. Then, DNA was extracted from them and the
mitochondrial 16S rRNA sequence of the tick was amplified using gene-specific primers. The amplified fragments were sequenced
and aligned with other sequences using the NCBI BLAST. This further validated the results of morphological analysis.

Result: One of the tick species collected was first identified as Haemaphysalis shimoga based on its morphological features.
After sequencing the amplified 16S rRNA sequence PCR product, its length was found to be 456 bp long. Phylogenetic analysis of
the collected H. shimoga revealed 99-100% sequence similarity with the reference sequences of H. shimoga from Thailand and
Malaysia. This is the first report on the morphological and molecular identification of H. shimoga in cattle from West Bengal, India.
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INTRODUCTION

India has one of the largest cattle populations (192.5 million
in 2019) in the world (National Dairy Development Board).
With more than 19 million cattle, West Bengal ranks first
among all states in India (20" Livestock Census, DADF and
Government of India (https://www.nddb.coop/information/
stats/pop). A substantial part of the animal husbandry
economy in West Bengal is influenced by milk-producing
animals, to which cattle contribute a major part. One of the
major factors affecting the health of cattle is the presence of
ectoparasites on their bodies. The ectoparasites of cattle
include ticks, mites, fleas and lice (Mondal et al., 2012).
Ticks are hematophagous ectoparasites belonging to the
subphylum Chelicerata and class Arachnida (Kabir et al.,
2011). It is a causative agent of a broad range of hemo-
protozoal, rickettsial, bacterial and viral diseases in livestock,
some of which are of zoonotic importance (Singh and Rath,
2013). Ticks can cause anaemia, irritation, pruritis, damage
to the hide and can also cause tick toxicosis (Marcondes
and Dantas-Torres, 2016). These symptoms not only cause
discomfort to the animals but also lead to reduced production
and reproduction efficiency. If the hide of the animal gets
damaged, it results in a lower selling cost. All this may impart
an additional burden on the output of local farmers. Though
the common breed of goat (Black Bengal) from West Bengal
has one of the best skin qualities among different breeds of
goat found in India, still, two tick species have also been
reported from the goat population of West Bengal (Amin
and Sulabh, 2025). One of the tick species, Haemaphysalis
bispinosa, found in the case of goats of West Bengal, also
causes infestation and transmission of tick-borne pathogens
in cattle (Amin and Sulabh, 2025).

Department of Animal Science, Kazi Nazrul University, Asansol-
713 340, West Bengal, India.

2Department of Zoology, Indas Mahavidyalaya, Bankura-722 205,
West Bengal, India.

Corresponding Author: Sourabh Sulabh, Department of Animal
Science, Kazi Nazrul University, Asansol-713 340, West
Bengal, India.

Email: sourabhjsr@yahoo.com; sourabhjsr.vtro4@gmail.com
ORCIDs: 0009-0002-3574-1370, 0000-0002-6481-608X.

How to cite this article: Amin, M.R. and Sulabh, S. (2025). First
Report of Haemaphysalis Shimoga from Cattle in West Bengal, India.
Indian Journal of Animal Research. 1-8. doi: 10.18805/IJAR.B-5714.

Submitted: 30-10-2025 Accepted: 17-11-2025  Online: 01-12-2025

Most of the identification of Ticks in India is based on
morpho-taxonomic studies. However, morphological
identification is sometimes strenuous for damaged,
engorged and identical tick samples or for those that are
in sub-adult phases (Li et al., 2018). Therefore, accurate
and effective molecular identification techniques using
various genetic markers for the authentic identification of
tick species are indispensable. Mitochondrial 16S rRNA
has been widely used to analyse the phylogeny and
systematic evolution of ticks and gives precise results to
identify tick species (Black and Piesman, 1994; Beati and
Keirans, 2001). Genetic markers are used in domestic
animals and other species and help in the accurate
identification of specific gene sequences and consequent
study of variation that can help in selection and identifying
species (Sulabh et al., 2016; Gupta et al., 2016).



First Report of Haemaphysalis Shimoga from Cattle in West Bengal, India

Gorumara National Park is located in the Dooars
region of northern West Bengal, India, at the foothills of the
Eastern Himalayas. This region is a submontane Terai
belt characterised by rolling forests and riverine grasslands.
Gorumara National Park has a tropical monsoon climate.
The area remains optimally humid throughout the year,
peaking during the monsoon season, which is favourable
for tick population growth (Kumar and Ranjan, 2020).
Ruminants from villages present around the park usually
go to the outskirts for grazing and browsing.

H. shimoga has been reported in a few southern states
of India and is known to infest both wild and domestic
animals (Kumar et al., 2018; Rajan et al., 2023). However,
no reports from West Bengal are available regarding the
infestation of H. shimoga in cattle (Sanyal and De, 2001).
The present study was conducted to identify the presence
of H. shimoga in the cattle population from adjacent villages
of Gorumara National Park in the Jalpaiguri district of West
Bengal. To confirm the identity of the tick species, both
morphological parameters and a molecular study involving
mitochondrial 16S rRNA amplification and sequencing
were undertaken.

MATERIALS AND METHODS
Study area and tick sampling

A survey was conducted from January 2022 to December
2022 to identify the presence of ticks in cattle in nearby
villages of Gorumara National Park in the Jalpaiguri district
of West Bengal, India (Fig 1). A total of 524 cattle were
randomly examined for the presence of ticks. All examined
cattle were maintained by the farmers in a semi-intensive
system (cattle were permitted to graze during the daytime
in field conditions and at night time they were kept in farms
under stall feeding). The presence of ticks on the animal's
coat was checked manually and if found, the ticks were
carefully collected using blunt forceps, ensuring that their

mouthparts were not damaged. The attachment sites of
the ticks were found to be the ear and dewlap of the cattle.
Most of the ticks were collected in glass vials containing
70% ethanol for morphological identification, whereas a
few ticks were preserved in 95% ethanol and later stored
at -20°C in the Animal Breeding and Genetics Laboratory
of the Department of Animal Science, Kazi Nazrul University,
Asansol, West Bengal, for molecular analysis.

Morphological identification of ticks

Collected ticks were first treated in 10% KOH and later were
followed with 30%, 50%, 70%, 90% and 100% of ethyl alcohol
for 20 minutes each for dehydration. The dehydrated
samples were transferred to xylene and finally mounted in
Canada balsam. Ticks were observed under a stereo zoom
microscope (Leica M205 A, Germany) and were identified to
species level based on their morphology as described by
Sharif (1928), Walker (1994) and Geevarghes and Misra (2011).

Molecular diagnosis

After morphological identification, species identification
was performed through PCR amplification of unique
sequences of the mitochondrial DNA of the tick.

DNA extraction

Tick samples were washed in different descending grades
of ethanol (70%, 50%, 30% and 10%) for 1 h for each
concentration and finally in double-distilled water for 1 h.
Each tick sample was then frozen and crushed using a
mortar and pestle (Chitimia et al., 2010). Subsequently,
DNA was extracted using the GSure Insects DNA Isolation
kit (G45276B) according to the manufacturer’s instructions.

DNA amplification

A specific primer set of 16S+1 (5'-CTGCTCAATGATTTTT
TAAATTGCTGTGG-3) and 16S-1 (5'-CCG GTCTGAACTC
AGATCAAGT-3’) was used to target the mitochondrial 16S
rRNA gene (Black and Piesman, 1994). Amplification of the
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Fig 1: Study area - Nearby villages of Gorumara National Park.
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16S rRNA gene was performed using polymerase chain
reaction (PCR) with 2X Hi-G9 Tagq PCR Master Mix (G4804)
25 pL, forward (10 pM) and reverse primer (10 pM) 1 pL
each, template 25ng and nuclease-free water to make up
the PCR mixture final volume of 50 uL for yielding a product
of 456 bp. All PCRs were performed in a Bio-Rad T100
thermal cycler and amplified for 10 cycles under the
following conditions: denaturation at 92°C for 1 min,
annealing at 48°C for 1 min and extension at 72°C for 90 s,
followed by 32 cycles under the following conditions:
denaturation at 92°C for 40 s, annealing at 54°C for 35 s
and extension at 72°C for 90 s. The amplified PCR products
were separated by electrophoresis on a 2% agarose gel.
Amplified products were purified using the GSure PCR
Purification Kit (G4628A) and sequenced using a 3730XL
Genetic Analyzer. An accurate sequence of H. shimoga was
obtained by removing low-quality sequences from both ends
and the obtained tick sequences were submitted to the
National Centre for Biotechnology Information (NCBI) Bankit
portal. The obtained tick sequences were analysed using the
NCBI BLAST tool (https://blast.ncbi.nim.nih.gov/Blast.cgi).

Phylogenetic tree construction

The accession number of the submitted sequence of H.
shimoga in the NCBI database is PX108288. The final
sequence was used in NCBI-BLAST to identify closely
related sequences of similar and other species of ticks.
For phylogenetic analysis, 17 sequences (Table 1) from
India and other countries were chosen based on sequence
identity for comparison. The selected sequences were then
downloaded from the NCBI GenBank database. Multiple
sequence alignments were performed using the MUSCLE

algorithm in MEGA 11 software (Tamura et al., 2021). The
aligned sequences were then used to construct a
phylogenetic tree using the neighbor-joining method.

RESULTS AND DISCUSSION
Morphological identification of Haemaphysalis shimoga
ticks

Male-the scutum was oval and elongated (Fig 2 and 3).
Basis capituli (a) was rectangular (Fig 4). Lateral grooves
(b) were shallow, whereas cervical grooves (c) were deep
and short (Fig 5 and 6). Punctations (d) were small in size
and numerous (Fig 7). The 1% coxal spurs (f) were long
and triangular, whereas the 2™ coxal spurs (g) were larger
than the 3" coxal spurs (h) (Fig 8 and 9). Two elongated
spurs (i) were observed in the coxae 4 (Fig 10). Palpi were
short and wide. Palpal segment 2 with a prominent
ventrolateral spur (j) that was wide, pointed and posteriorly
directed (Fig 11). Palpal segment 3 (k) was dorsally twice
as wide as long and its basal margin extended laterally to
form a wing, overlapping the apical margin of segment 2
(Fig 12). Hypostomal dentition (I) was 5/5 (Fig 13).

The ticks were morphologically identified as H.
shimoga males. H. shimoga female ticks were not found
during the survey; therefore, morphological identification
was not possible in the case of H. shimoga females.

Phylogenetic analysis of Haemaphysalis shimoga

The sequence of the 16s rRNA gene of H. shimoga in our
study showed 99-100% sequence similarity with the
reference sequences of H. shimoga from Thailand
(KC170730 and MZ330747) and Malaysia (LC602444)

Table 1: Tick sequences used for phylogenetic analysis in this study.

Tick species/strain

Genbank accession number
16S rRNA gene

Source of tick specimen

Haemaphysalis shimogax isolate S3
Haemaphysalis shimoga
Haemaphysalis shimoga
Haemaphysalis shimoga
Haemaphysalis shimoga
Haemaphysalis cornigera
Haemaphysalis cornigera
Haemaphysalis sp.
Haemaphysalis montgomeryi
Haemaphysalis longicornis
Haemaphysalis hystricis
Haemaphysalis punctata
Haemaphysalis lagrangei
Rhipicephalus microplus
Haemaphysalis doenitzi
Haemaphysalis asiatica
Haemaphysalis humerosa
Haemaphysalis campanulata

West Bengal, India PX108288
Thailand KC170730
Kerala, India MHO044717
Thailand MZz330747
Malaysia LC602444
China 0Q725578
China PQ681359
Thailand PP831996
Pakistan PV687431
China PP486230
Thailand KC170733
China MZ617267
Thailand KC170731
China PQ681640
China JF979402
Thailand KC170734
Australia OM830395
China PV558769

XThe GenBank accession number for the 16S rRNA gene (PX108288) was submitted by the authors of the current study.
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(Table 1) (Fig 14). H. shimoga collected from cattle showed
98.45% sequence similarity with the reference sequences
of H. shimoga from Kerala, India (MH044717) (Table 1)
(Fig 14). H. shimoga of the present study showed 94.79%
(PQ681359), 92.79% (PV687431), 92.71% (OM830395),
92.59% (PP486230) and 92.58% (KC170733) sequence
similarity to Haemaphysalis cornigera, Haemaphysalis
montgomeryi, Haemaphysalis humerosa, Haemaphysalis
longicornis and Haemaphysalis hystricis respectively
(Table 1) (Fig 14).

In the present study, H. shimoga was found in cattle
from the surrounding villages of Gorumara National Park
in the Jalpaiguri district of West Bengal. To date, no report

Fig 2: H. shimoga Male (Dorsal view).

Fig 3: H. shimoga Male (Ventral view).

Fig 4: Rectangular basis capituli (a).

is available on the infestation of H. shimoga in domestic
animals of West Bengal. However, similar findings were
observed by Li et al. (2018), who identified H. shimoga and
H. kitaokai using 16s rRNA from the China-Myanmar border.
H. shimoga, Haemaphysalis spinigera, Haemaphysalis
bispinosa and Haemaphysalis indica, using morpho-
taxonomic keys, were identified in wild mammals from
Kerala, India (Kumar et al., 2018). In another study, H.
bispinosa, H. intermedia, H. spinigera, H. turturis, and H.
shimoga were recorded in domestic animals from Kerala,
India (Rajan et al., 2023). In Vietnam, H. cornigera,
Rhipicephalus linnaei, Rhipicephalus haemaphysaloides
and Amblyomma integrum have been reported in cattle

Fig 7: Small sized punctations (d).
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using COX1 and 16s rRNA as genetic markers (Hornok et al.,
2024). The mitochondrial 16S rRNA sequence is conserved
and is useful in the identification of tick species. The 16S
rRNA gene offers advantages over the COI gene primarily
in higher sequencing quality and more reliable PCR
amplification success, especially with degraded tick
samples or challenging tick species (Lv et al., 2014). Wells

28]

Fig 10: 4" Coxal spurs (i).

et al. 2012 recorded the infestation of H. cornigera, H.
bispinosa, Haemaphysalis koenigsbergi and Haemaphysalis
semermis in domestic dogs from forest areas of Northern
Borneo. They also suggested that the infestation of dogs
with Haemaphysalis ticks indicates a crucial connection
for pathogen transmission between dogs and forest
wildlife. Sambar Deer is well well-known host of H. shimoga

Fig 13: Hypostomal dentition (l).
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PQB81359 Haemaphysalis cornigera isolate Liuzhou15 China
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omposite Likelihood method and are expressed in the units of the

Fig 14: The evolutionary history of H. shimoga was inferred using the neighbour-joining method (Saitou and Nei, 1987).

tick. Infestation of cattle with H. shimoga ticks identified an
important link between cattle and forest wildlife for potential
pathogen transmission to cattle.

The sequence of the 16s rRNA gene of H. shimoga in
the present study showed 99-100% sequence similarity
with H. shimoga from Thailand and Malaysia (Fig 14). H.
shimoga in our study revealed 98.45% sequence similarity
with the reference sequences of H. shimoga from Kerala,
India (MH044717) (Fig 14). H. shimoga collected from cattle
showed 94.79% (PQ681359), 92.79% (PV687431), 92.71%
(OM830395), 92.59% (PP486230) and 92.58% (KC170733)
sequence similarity to Haemaphysalis cornigera,
Haemaphysalis montgomeryi, Haemaphysalis humerosa,
Haemaphysalis longicornis and Haemaphysalis hystricis,
respectively (Fig 14). Some of the literature suggests the
genetic manipulation of ticks’ genomes and formation of
transgenic ticks for different studies and specific purposes
(Sulabh and Kumar, 2018; Nuss et al., 2021).

H. shimoga houses a wide range of pathogens like
Rickettsia sp., Coxeilla sp., Coxiella-like endosymbiont,
Marsupial-associated Babesia sp., Ehrlichia sp.,
Mycobacterium sp., Candidatus Rhabdochlamydia,
Stenotrophomonas sp. and Anaplasma sp. in its body.
Rickettsia sp. has been confirmed in H. shimoga and H.
lagrangei and a novel Coxeilla-like agent or Coxeilla sp.
was also detected in H. shimoga in the same study from
Thailand (Ahantarig et al., 2011). The presence of Coxiella-
like endosymbionts has been reported in Haemaphysalis
hystricis, H. lagrangei, Haemaphysalis obesa and H.
shimoga ticks from Thailand (Arthan et al., 2015). H.
shimoga has been reported in the vegetation of Thailand
and Anaplasma was also detected in it (Malaisri et al., 2015).

Marsupial-associated Babesia sp. has been detected in
male H. shimoga from Malaysia (Lau et al., 2022). Coxiella,
Rickettsia, Ehrlichia, Mycobacterium, Candidatus
Rhabdochlamydia and Stenotrophomonas have been
detected in H. shimoga from Malaysia (Lau et al., 2023).
The presence of Coxiella-like endosymbionts has also
been confirmed in H. hystricis, H. semermis, H. shimoga
and A. testudinarium collected from vegetation in Thailand
using16 S rRNA, groE, L and rpoB genes (Nooma et al.,
2025).

An infestation of H. shimoga in domestic animals is
rare and usually of wildlife origin; it will be very difficult for
the people involved in animal health control to precisely
predict the pathogens that may be transmitted from the
wild animal population to domestic animals like cattle. This
may lead to uncertainty in the preparation for the prevention
of the spread of an unwanted or novel disease that may be
transmitted from this species, as it may carry a wide variety
of pathogens.

CONCLUSION

This is the first report of the molecular identification of H.
shimoga in cattle in West Bengal, India. Ticks collected
from cattle in this area were identified based on
morphological keys and 16S rRNA sequences. H. shimoga
is an important tick species that harbours a range of
pathogens. In the case of an increase in the infestation of
domestic animals in the surrounding area by H. shimoga,
there are chances of the introduction of new pathogens in
the local population of farm animals. The area remains
adequately humid throughout the year, peaking during the
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monsoon season, which is propitious for the growth of the
tick population and thus heightens the chances of
transmission of tick-borne diseases in domestic animals.
Proper management and a diligent treatment strategy can
prevent the occurrence of tick-borne diseases in cattle.
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