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Abstract

Chigger mites (Acari: Trombiculidae) are specific biological vector of Zoonotic disease scrub typhus and characterized as
medically-relevant arthropod vector. The larval stage of chigger mite has a uniqgue mode of parasitism and carries disease
causative agent gram-negative bacterium Orientia tsutsugamushi. The objective of the study is to summarize the abundance
and distribution of different vector mite species in India. For this purpose various research articles have been reviewed and it
was found that chigger mites are disseminated globally as ectoparasites of a wide range of vertebrate hosts like rodents, cattle,
aves, and sometimes on invertebrates. Chigger mites are abundant in world-famous tsutsugamushi-triangle bounded areas. In
India, they are well distributed and cover almost the whole geographical area.
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Introduction

Chigger mites belong to the family Trombiculidae which are
important to public health department due to ability to carry
disease causative bacterium Orientia tsutsugamushi.
According to the available data, out of the world,
approximately 220 families have been reported consisting of
about 40,000 acarine species and out of them approximate
3000 mite species have been identified. The Trombiculidae
family members are also named as Red bugs, Itch mite,
Scrub mite, Tsutsugamushi, etc (4. Chiggers are vectors of
scrub typhus disease that belong to order Acarina which was
initiated within a solitary genus and subgenus of trombiculid
mites: Leptotrombidium.

The vector chigger mites were bounded to one specific
geographical region named as tsutsugamushi triangle that
coversapprox 13 million km? area. The tsutsugamushi
region covers Japan in the East, through China, Phillippines,
tropical Australia in the South, and West through India,
Pakistan, possibly to Tibet to Afghanistan, and South parts
of the USSR in the North 1. But in recent studies, it is
confirmed that the vector species are being reported beyond
the triangle bound region. Chigger mites are found in both
tropical and subtropical regions and are considered as
widespread ectoparasite in the world.

Step by step, Chigger mites naturally occupy demarcated
area in the soilwhere the ecosystem is found favourable for
mitesthat is known as “Mite Island”. These mites feed the
serum of warm-blooded animals only once during its life
cycle of development whereas adult mites do not feed. The
causative agents (Orientiatsutsugamushi) of scrub typhus
disease are transmitted by the trans-ovarian method in the
progeny of mites. The scrub typhus disease normally occurs
in a range of mammals, particularly in the field mice and
rodents [l Their vector species have been reported from all
twenty-nine states of India sparing only four Union
Territories. In this regard, NIV Pune had conducted a series
of chigger surveys over the past 3 decades in different eco-

geographical regions of India, including the Western
Himalayas, Sikkim, and the Hill Districts of West Bengal,
Rajasthan, Maharashtra, Goa, Orissa, Gujarat, and
Karnataka.

Material and Method

A systematic literature review of vector mite species related
to its abundance and distribution was carried out by
collecting scientific articles which were analysed cautiously,
further important information was collected with the help of
electronic databases such as Google Scholar, PubMed,
Springer, Research Gate, and other Prestigious Journals and
Research Papers. In order to determine disease outbreaks in
various regions, websites of National Centre for Disease
Control (NCDC) and Indian Disease Surveillance
Programme (IDSP) were also visited. On the basis of
collected information, our research will depict the chigger
mite species complex, their abundance and distribution in
India.

Abundance and Distribution of Chigger mite species

More than 50 species have been reported that are attacking
humans, out of them 20 species are considered to be
medically important because they cause skin infection or
due to their role as vectors of human pathogens!. In Asia,
Leptotrombidium species is considered as the principal
vector of scrub typhus Bl. Amongst these Leptotrombidium
(L.) species, only 10 species have been reported as vectors
161 and more than approx 150 mite species of this subgenus
have been identified from Asia. Some other genera such as
Ascoschoengastia, Blankaartia, Gahrliepia, Eutrombicula,
Microtrombicula and Odontocarusetc which were found to
carry the pathogen but suspected to transmit the disease [,
Globally, more than 45 species of trombiculid mites are
known to be infected with O. tsutsugamushi but only L.
deliense, L. pallidum, L. Pavlovsky, L. scutellare, L.
imphalum, L. chiangraiensis, L. fletcheri, L. gaohuensis, L.
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arenicola, and L. Akamushi were proven to transmit scrub
typhus disease 1. The Leptotrombidium deliense group of
vector mites are widely distributed all over the country, co-
existing primarily with rodents and other small mammals.
Generally, Mites prefer to attach with the host in belly
region, ear pinna, and inner thigh and seems like orange or
pink colour Bl According to the literature it has been
observed that there is no host-specificity of chigger mite
because many species of trombiculid mites were found on
every kind of host ],

In India, the first scrub typhus vector species was reported
in 2009 from Kerala [% apart from this, the presence of
chigger mites have been also reported from North, East and
South India (Y. The distribution of Chigger mites was also
recorded from entire region of the Shivalik ranges from
Kashmir to Assam, Eastern, the Western Ghats, the
Vindhyachal and Satpura range in the central part of India
(12 Cases of Scrub typhus disease have been reported
mostly among soldiers during Second World War in Assam,
West Bengal and also in Indo-Pak war in 1965 because
previously the inhabitation of chigger mites were only in
scrub jungles 3. Thereafter, a resurgence of the disease
also occurred in a unit of army in 1990 which was deployed
at the Pakistan border of India due to an expansion of
distribution areas of mite.

In 2013, a study was carried out in Puducherry and
adjoining areas of Tamil Nadu in context to distribution and
an abundance of chigger mites and a detailed description
about chigger index and its reservoir was also given 141,
According to the National Centre for Disease Control
Newsletter (2012), distribution of chigger mite in India was
more in 2011 in comparison of 2012 that shows the irregular
prevalence of disease. Till 2014, all 29 states and 4 Union
territories of India reported abundance of chigger mites and
it was also reported that during this period of time the
chiggers were not restricted to the military areas but it
affected the civil population also [ 6 171 From India,
chigger mite has been also reported from Rajasthan, Jammu
& Kashmir, Vellore, Assam, Sikkim, Darjeeling, Nagaland,
Manipur, Himalayas, Himachal Pradesh, and Madhya-
Pradesh, etc [ 81, Walch (1922) reported various aspects of
the biology of trombiculid mites in the field as well as in the
laboratory with special reference to L. delience during the
period between January 1970 to September 1971, in four
selected localities in the Western Ghats of Poona District,
India. The major aspects of biology taken up for this
research in the field were to observe prevalence of species
of trombiculid mites, the prevalence and abundance of small
mammals which act as host for chigger mites, and the
abundance of elites in relation to hosts, seasons, and
environment(*®l, Another species of mite L. akamushi also
had been reported by Varma (1969, 1972) from Sikkim [2,
Another genus of mites is also playing a role as a vector to
transmit the scrub typhus disease such as Schoengastiella
lingula of the tribe Gahrliepiini that has also been
implicated as an important disease vector in India 24, In the
Himachal Pradesh outbreak, it was observed that causative
agent of scrub typhus disease is Orientia tsutsugamushi and
vector species are L. delience and Gabhrliepia
(Schoengastilla), further during the investigation, chigger
index has been recorded which was about 23.0 in one
village of study area. Some other ectoparasites such as other
mite species, ixodid ticks, fleas, and lice have also been
observed [?21,
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During the investigation of scrub typhus outbreak in
Kurseong, Darjeeling, a total number of 52.96% vector
abundance with a chigger index of 61.56 was observed but
an unexpected result was seen that the vector chigger mite
Schoengastiella ligula was the dominant vector species
rather than L. deliense in the study area. This study was
carried out by Armed Forces Medical College, Pune and
found the presence and abundance of vector trombiculid
mite species in all subdivisional areas of Darjeeling 2],

In Meghalaya, the entomological survey was carried out and
concluded that L. delicense is playing a role as principle and
Predominant species (Sharma, 2013), An eco-entomological
investigation was conducted in Thiruvananthapuram, Kerala
where distribution of chigger mites was observed across the
state where it has been also noticed that L. deliense is the
dominant vector species with a 1.74 chigger index [4.
Likewise an another survey was carried out in Kolkata and
researches also observed the same results that L. deliense is
a predominant species amongst all the ectoparasites [?°1,
Further another study was also reported that L. delicense is
the predominant species amongst other nine collected mite
species and distributed in high number with high chigger
index in the Puducherry& Tamil Nadu regions, reason
behind the high chigger index was active transmission
between vector mite and host vertebrates [, Further
another study depicted about vector diversity, abundance,
and their distribution by the Zoonotic Surveillance which
was commenced in six selected study areas in India,
Akhnoor, Jammu, Udhampur Nagrota, Rajouri Poonch,
Pune and Dehradun 7, Another study also described the
distribution and abundance in Gorakhpur and Uttar-Pradesh
with high number of chigger mites belonging to twelve
species and also reported that L. deliense is the predominant
species 28],

Conclusion

The chigger mites (Leptotrobmbidium) are considered as
important vectors in Global Public Health. From different
studies, it has been concluded that the chigger mites are not
area bounded vectors but also reside in the new areas
beyond its traditional tsutsugamushi triangle and were also
reported across all over India with a high chigger index. A
total number of 204 chigger mite species have been reported
from various geographical regions of India which are mostly
abundant in tribal belt of India that includes nine States such
as Rajasthan, Gujrat, Andhra-Pradesh, Odisha, Madhya
Pradesh, Chhattisgarh, West Bengal and Jharkhand. The
highest chigger index was reported from Puducherry and
Tamil Nadu. In India the vector mites are also reported from
Jammu & Kashmir, Vellore, Sikkim, Nagaland, Darjeeling
and Manipur.

On the basis of reported outbreaks, it has been observed that
Leptotrombidium deliense species of vector mite is
predominant species in India and playing an important role
for disease transmission.
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