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Abstract. A survey of ectoparasites on rodents was carried out bimonthly from
April 2008 to March 2009 in 3 districts of Sukhothai Province, northern Thailand.
A total of 130 rodents comprising 8 species of hosts were captured and examined
for ectoparasites.  The hosts examined were Bandicota indica, Bandicota savilei, Rat-
tus losea, Rattus rattus, Rattus exulans, Rattus norvegicus, Menetes berdmorei and
Tamiops mcclellandii. Ninety-seven ectoparasites were collected: 1 species of tick
(Hemaphysalis bandicota), 2 species of mites (Laelaps nuttali and Laelaps echidninus),
and 1 species of flea (Xenopsylla cheopis) were identified.  The infestation rates by
ticks, mites and fleas on the rodents were 0.77, 5.38 and 6.15%, respectively. Moni-
toring the rodent population and their ectoparasites is important for future plan-
ning of prevention and control of zoonotic diseases in the area.
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INTRODUCTION

Rodents play an important role as hosts
for ectoparasites and reservoirs for various
kinds of viruses, bacteria, rickettsia, proto-
zoa and helminthes causing zoonotic dis-
eases (Cavanaugh et al, 1969; Durden and
Page, 1991; Namue and Wongsawad, 1997;
Azad and Beard, 1998; Coleman et al, 2003;
Salibay and Claveria, 2005; Rafique et al,
2009).  Some examples of such diseases are

rodent-borne hemorrhagic fever, plague,
Lyme disease, leptospirosis, salmonellosis,
murine typhus, scrub typhus, toxoplasmo-
sis, shistosomiasis, nematodes and tape-
worms. The close association between com-
mensal rodents and humans and domestic
animals is a risk factor for transmission of
these diseases (Kia et al, 2009).

There is no documented survey of ec-
toparasites on rodents in Sukhothai Prov-
ince, Thailand.  However, various studies
have been conducted on ectoparasites of
rodents and other small mammals in other
parts of Thailand (Lerdthusnee et al, 2008;
Wootta et al, 2008; Thanee et al, 2009).  The
objective of this study was to obtain data
on the distribution of rodents and their
ectoparasites in Sukhothai Province, Thai-
land for future planning of prevention and
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30 traps (13x30x12 cm) were set per night
at each district. Traps were placed for 1-2
consecutive nights per survey. Checking
of traps was done early in the morning.

Collection of ectoparasites
Caught animals were kept individu-

ally, then euthanized with ether or
isoflurane before examination of their ec-
toparasites.  The species of animals caught
were identified using keys provided by
Francis (2008).  The euthanized animals
were placed in a white enamel tray and
combed vigorously from the tail forward
with a fine comb. Dislodged ectoparasites
that fell from the host to the bottom of the
enamel tray were collected with a fine
pointed forceps or a moisten end of an
applicator stick.  Ectoparasites on the body
of animal were also extracted.  Ear and
nasal canals were examined for chiggers.
All extracted ectoparasites were placed in
labeled collection tubes for further pro-
cessing.  A separate tube was used for each
animal host.

Preservation and mounting of ectopara-
sites

All of the ectoparasites were pre-
served in 70% alcohol.  All preserved ec-
toparasites, excluding ticks, were later
mounted for identification.  Fleas and
mites were mounted in Hoyer’s medium
(Krantz, 1978).  Mounted slides were then
incubated at 40ºC for a week and cover-
slips were ringed with paint to prevent
desiccation of medium during storage.

Identification of ectoparasites
Ticks were identified directly under a

stereoscope, while fleas and mites were
mounted prior to identification.  All ecto-
parasites were identified to the species
level using available taxonomic keys
(Tanskul and Inlao, 1989; Lane and
Crosskey, 1993).

RESULTS

A total of 130 animals comprising
8 species of rodents were caught in

Thung Saliam

Kong Krailat

Si Samrong

N

Fig 1–Map showing study districts of Thung Saliam,
Si Samrong and Kong Krailat, Sukhothai Prov-
ince, Thailand.

control measures for zoonotic dis-
eases in the area.

MATERIALS AND METHODS

Trapping of rodents
Trapping of rodents with wire

traps was carried out on various
occasions bimonthly from April
2009 to March 2010 in three districts
of Sukhothai Province: Thung
Saliam, Si Samrong and Kong
Krailat (Fig 1). The trap sites were
placed in the same types of habitats
at each location, such as in and
around houses of local people, in the
woodlands and rice fields.  Traps
were randomly baited with banana,
papaya, pumpkin, coconut, snail or
dried fish based on the common
available food in the area.  A total of
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Host species No. of hosts
 caught (%)

Ticks Mites Fleas

Bandicota indica 33 (25.4) - 2 -
Bandicota savilei 40 (30.8) 1 1 -
Rattus losea 1 (0.8) - - -
Rattus rattus 33 (25.4) - 4 7
Rattus exulans     10 (7.7) - - 1
Rattus norvegicus 7 (5.4) - - -
Menetes berdmorei 2 (1.5) - - -
Tamiops mcclellandii 4 (3.1) - - -
Total 130 1 7 8
Infestation rate (%) 0.77 5.38 6.15

Table 1
Ectoparasitic infestation rates on rodents in Sukhothai Province, Thailand

(April 2008 to March 2009).

No. of hosts infested by ectoparasites

Acari Siphonaptera

Species

Tick
Hemaphysalis bandicota - 2 - - - - - -
Mites
Laelaps nuttali 5 7 - 64 - - - -
Laelaps echidninus - - -   5 - - - -
Flea
Xenopsylla cheopis - - - 12 2 - - -

Table 2
Number of ectoparasites found on rodents in Sukhothai Province, Thailand

(April 2008 to March 2009).
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Sukhothai Province and examined for ec-
toparasite infestation.  Two families of ro-
dents identified were Muridae (subfamily:
Murinae) and Sciuridae (subfamily:
Callosciurinae).  The species of rodents the

infestation rates with ectoparasites are
shown in Table 1. Bandicota savilei was the
dominant rodent caught (30.8%) followed
by Bandicota indica (25.4%), Rattus rattus
(25.4%), Rattus exulans (7.7%), Rattus
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norvegicus (5.4%), Tamiops mcclellandii
(3.1%), Menetes berdmorei (1.5%) and Rat-
tus losea (0.8%). The ectoparasites found
were mainly from the Order Acari (ticks
and mites) and Siphonaptera (fleas).  The
species and numbers of ectoparasites
found on rodents are shown in Table 2.

Ticks
Only one species of Ixodid tick,

Hemaphysalis bandicota, was found on a
Savile’s Bandicoot Rat, B. savilei, with an
infestation rate of 0.8%.

Mesostigmatid mites
Two species of Laelaps were found on

three species of rodents with an infesta-
tion rate of 5.4%.  Both species, Laelaps
echidninus and Laelaps nuttali, were found
on the House Rat, R. rattus., while the lat-
ter species was found on the Greater
Bandicoot Rat, B. indica, and Savile’s
Bandicoot Rat, B. savilei.

Fleas
Only one species of oriental rat flea,

Xenopsylla cheopis, was identified on the
House Rat, R. rattus, and Pacific Rat, Rat-
tus exulans.  The total number of X. cheopis

and the flea index are shown in Table 3.

DISCUSSION

The species of rodents caught in
Sukhothai Province are those commonly
found in Thailand.  However, the domi-
nant species caught were different from
those of Lerdthusnee et al (2008) and
Wootta et al (2008);  in their studies, R.
rattus and R. exulans were the dominant
species found, respectively.  In the present
study, the most common infestation of ec-
toparasites seen on rodents was fleas.
These results are different from those of
Wootta et al (2008) who described mites as
being dominant.  In terms of hosts, infes-
tations of ectoparasites were only found
on rats and none occurred on squirrels.

Only one species of tick, H. bandicota,
was identified.  The same species was re-
ported by Tanskul et al (1983) infesting
other animals such as B. indica, Bos
domesticus, Herpestes javanicus, Rattus sp
and Tupaia glis.  The spatial distribution of
Hemaphysalis sp in Thailand has been de-
scribed by Cornet et al (2009).  Two species

Rodent species Number of X. cheopis Flea indexa Range

Bandicota indica - - -
Bandicota savilei - - -
Rattus losea - - -
Rattus rattus 12 0.36 0-5
Rattus exulans 2 0.2 0-2
Rattus novegicus - - -
Menetes berdmorei - - -
Tamiops mcclellandii - - -
Total 14 0.11 0-5

Table 3
Number of Xenopsylla cheopis fleas, flea indicies and range number collected in

Sukhothai Province, Thailand.

aaverage number of fleas per host
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of Mesostigmatid mites, L. nuttali and L.
echidninus, identified in this study are
found worldwide and are important para-
sites for commensal and wild rodents.
Both species can be found on the bodies
and in the burrows of rodent hosts (Varma,
1993).  They frequently occur on same host
species but L. nuttali is usually the more
abundant species (Chuluun et al, 2005).
These two species have been reported to
bite man and can cause irritation and der-
matitis (Azad, 1986).

The oriental rat flea, X. cheopis, was
most frequently found on R. rattus.  This
is in accordance with other studies that
showed similar results (Olson, 1969;
Durden and Page, 1991; Parola et al, 2003;
Ibrahim et al, 2006). X. cheopis has been
identified as the main vector for plague
and endemic typhus (murine typhus) and
as a possible intermediate host of the tape-
worm, Hymenolepis diminuta (Lewis, 1993).

The number of fleas species found on
the various species of rodents in this sur-
vey was used to calculate the flea index
(average number of fleas per host), which
was then used to estimate human and epi-
zootic risk for plague (Moore and Gage,
2005).  For X. cheopis on rats, a flea index
>1 represents an increase plague risk in
humans (Dennis et al, 1999).  The total flea
index found in this study was 0.11, less
than the threshold for plague transmis-
sion.  Although the last human case of
plague in Thailand was in 1952, routine
surveys of flea indicies on rodents should
be conducted.

Lice and chigger mites were not found
in the study.  The absence of lice in our
study is in accordance with studies by
Lerdthusnee et al (2008) and Thanee et al
(2009) who reported only the presence of
ticks, mites and fleas.  It was surprising not
to recover any chiggers (Leptotrombidium sp)

on rodents.  The abundance of these ecto-
parasites on rodents may be due to species
of host, location, geography or ecology
of an area (Telmadarraiy et al, 2007). The
presence of chiggers on small mammals
in Thailand was reported by Coleman
et al (2003), Khuntirat et al (2003) and
Cheewakriengkrai and Parsartwit (2004).

 This study provides preliminary find-
ings on the presence of some ectoparasites
of rodents in Sukhothai Province, Thailand
that can be used to estimate potential pub-
lic health risks and provide information for
prevention and control of zoonotic dis-
eases in the area.
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