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Abstract

Purpose Larval stages of trombiculid mites infest a wide variety of wild and domestic animals. The most common clinical
signs related with the presence of these parasites are alopecia, crusts, erythema, excoriation, erosion, papules, pustules and
vesicles. Most of trombiculid infestations may not be perceived by the clinician due to their small size. Although Ericotrom-
bidium ibericense has been recorded on cats, it has not been found on dogs.

Methods In August 2019, three domestic dogs presenting pruritic dermatological lesions in the ventral area of the body
and interdigital spaces were presented at a veterinary clinic in Santarém, central Portugal. Trombiculid mites were extracted
from the skin and preserved in 70% ethanol. Specimens were prepared in slides with Hoyer’s medium and observed with
optical microscopy.

Results After morphological examination of the specimens, mites were identified as E. ibericense (Acariformes:
Trombiculidae).

Conclusions Most of the trombiculids recorded in European clinical practice are generally identified as Neotrombicula
autumnalis by default, since, in most cases, mites are not examined morphologically. This is the first record of E. ibericense
in domestic dogs. More studies are needed to evaluate the distribution of these mites in Portugal. Veterinary clinicians must
be aware of this parasitosis, as trombiculids can cause exuberant clinical signs, but are often misdiagnosed.
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Introduction

Trombiculid larvae, also known as “chigger mites”, para-
sitize a wide variety of terrestrial animals, including mam-
David W. Ramilo and Pedro Costa: Joint first authors. mals, birds, reptiles, amphibians, and rarely invertebrates
[1-3]. In addition, Neotrombicula autumnalis is a potential
vector of different Rickettsia and Borrelia spp. of major
zoonotic concern [4].
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approximately ten days and after that period they climb to
low vegetation, look for warm-blooded hosts and feed on
them for 2—-10 days [8]. After this, engorged larvae return
to the soil and molt to nymphal stages (proto-, deuto- and
tritonymphs). Nymphs and adults feed small arthropods or
their eggs [1].

More than 30 trombiculid species of the genus Ericotrom-
bidium Vercammen-Grandjean 1966 are known [10], being
common on the Mediterranean fauna [11]. Ericotrombid-
ium ibericense was described on a lizard (Chalcides ocel-
latus) and a wood mouse (Apodemus sylvaticus) in Spain
[10]. Later it was recorded on a domestic cat (Felis catus)
in Portugal [12]. Nonetheless, to our best knowledge, this
trombiculid species has not yet been described in domestic
dogs (Canis familiaris) in the world.

Fig. 1 Foot lesion of the dog attended on the 9th of August 2019

Fig.2 Abdominal lesions
observed in both dogs (a, b)
attended on the 28th of August
2019
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The aim of this study was to identify to species level
trombiculids collected from domestic dogs.

In August 2019, three indoor/outdoor domestic dogs pre-
senting pruritic dermatological lesions in the ventral area
and interdigital spaces associated to trombiculids were pre-
sented at a veterinary medical centre in Santarém, central
Portugal.

On the 9th of August 2019, a mongrel dog weighting
8.2 kg and aged 10.5-years-old was received for grooming.
During visual inspection of the fur and skin, small orange
mites were observed on the belly button, interdigital spaces
and along the four legs (Fig. 1). The animal presented crusts,
a small number of pustules and pruritus in a scale of 6/10
[13]. The dog lived mainly indoors and only had outdoor
access when walking with his tutor. The animal was treated
with one chewing tablet of 20 mg sarolaner (Simparica®;
Zoetis). The animal was observed 5 weeks later and no para-
sites were observed.

On the 28th of August 2019, two indoor/outdoor mongrel
dogs—a male weighting 25.5 kg and aged 2-years-old, and
a female of 21.2 kg and 3-years-old—were presented for
sterilization. During trichotomy, several mites were observed
on both animals. The male presented severe clinical signs
in the abdomen and lesions in the interdigital spaces with
severe erythema, crusts, pustules and excoriations. This dog
presented a pruritus of 7/10 (Fig. 2a) [13]. The female dog
had fewer mites in the abdomen and interdigital spaces of
posterior members, presenting crusts and small pustules, and
a pruritus of 5/10 (Fig. 2b) [13]. The two dogs were treated
with one chewing tablet of 80 mg sarolaner (Simparica®;
Zoetis) after sterilization. Both animals were evaluated
12 days and 5 weeks later and no parasites were observed.

During clinical examination, mites were extracted from
the skin with tweezers and preserved in 70% ethanol. Speci-
mens were mounted on microscopic slides using Hoyer’s
medium. Slides were dried in a thermostat at 37 °C for
3 days followed by the specimens’ examination (Fig. 3)
with an Olympus BX50 microscope (Olympus Corpora-
tion, Tokyo, Japan). A photomicrograph of the scutum
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Fig.3 E. ibericense larval specimen. Scale bar: 45 pm

(Fig. 4) was taken with an Olympus DP10 digital camera
(Olympus Corporation, Tokyo, Japan). Standard measure-
ments (Table 1) were obtained with the use of an Olympus
WH10X/22 microscope eyepiece (Olympus Corporation,
Tokyo, Japan).

Identification of the mites to genus was based on two
recently published keys [14, 15]. Identification to species
level was performed with the use of the last revision of the
genus [10], based on the following traits: distance between
anterolateral scutal setae (AW), distance between postero-
lateral scutal setae (PW), distance between sensillary bases
(SB), distance from the level of sensillary bases to extreme
anterior margin of the scutum (ASB), distance from the
level of sensillary bases to extreme posterior margin of the

Fig.4 E. ibericense scutum. Scale bar: 25 pm

Table 1 Standard measures (in pm) of E. ibericense from Portugal,
comparing with the values registered by Stekolnikov et al. [12]

Variable Portugal Spain
Specimen 1 Specimen 2 Specimen 3 Range Mean
AW? 62.5 65 60 59-69 64
PW® 72.5 75 75 71-76 74
SB¢ 2255 25 25 22-27 24
ASB¢ 25 17.5 17.5 24-27 25
PSB® 75 7.5 10 12-14 13
SDf 2255 25 27.5 36-40 38
P-PL# 5 5 7.5 - -
AP" 17.5 17.5 225 24-26 25
AM! 30 22.5 30 25-28 27
AL 225 22.5 25 32-37 35
PLX 375 375 42.5 42-46 45
S! 52.5 52.5 50 54-60 58
H" 375 375 375 31-34 32
pa" 275 280 265 294-312 300
pm° 245 260 255 252-264 255
ppP 285 280 300 278-292 285
IpY 805 820 820 830-368 840
DS’ 31 30 30 - 30
VS* 28 29 29 - 24
NDV! 57 59 59 - 54

#Distance between anterolateral scutal setae
"Distance between posterolateral scutal setae
“Distance between sensillary bases

9Distance from the level of sensillary bases to extreme anterior mar-
gin of the scutum

Distance from the level of sensillary bases to extreme posterior mar-
gin of the scutum

fASB +PSB

£Distance from the level of posterolateral scutal setae to extreme pos-
terior margin of the scutum

"Distance from anterolateral to posterolateral scutal setae on one side
iLength of anteromedian seta of the scutum
JLength of anterolateral setae of the scutum
¥Length of posterolateral setae of the scutum
'Length of sensillum

"™Length of humeral idiosomal setae
"Length of leg I, including coxa

°Length of leg II, including coxa

PLength of leg 111, including coxa
dpa+pm+pp

"Number of dorsal idiosomal setae

*Number of ventral idiosomal setae

DS + VS + number of humeroventral setae

scutum (PSB), SD=ASB + PSB, distance from the level of
posterolateral scutal setae to extreme posterior margin of the
scutum (P-PL), distance from anterolateral to posterolateral
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scutal setae on one side (AP), length of anteromedian seta
of the scutum (AM), length of anterolateral setae of the
scutum (AL), length of posterolateral setae of the scutum
(PL), length of sensillum (S), length of humeral idioso-
mal setae (H), length of leg I, including coxa (pa), length
of leg II, including coxa (pm), length of leg III, including
coxa (pp), Ip=pa+ pm+ pp, number of dorsal idiosomal
setae (DS), number of ventral idiosomal setae (VS) and
NDV =DS + VS + number of humeroventral setae (Fig. 5).

All observed specimens presented a rectangular scu-
tum (Fig. 4), with flagelliform sensilla branched in distal

half, dorsal idiosomal setae arranged as 2H-8-6-6-4-2-2,
7 branched setae and nude subterminala on palpal tarsus,
three-pronged palpal claw, branched galeal seta, branched
palpal femoral, genual and ventral tibial seta, nude dorsal
and lateral palpal tibial setae.

All performed measurements are presented in Table 1.
The obtained values were in agreement with those regis-
tered by Stekolnikov et al. for E. ibericense from a domes-
tic cat from Portugal [12]. Thus, all examined specimens
were identified as E. ibericense.

ASB

Fig.5 Measurements of the scutum of Ericotrombidium sp. Adapted
from Stekolnikov et al [15]. AW distance between anterolateral scutal
setae, PW distance between posterolateral scutal setae, SB distance
between sensillary bases, ASB distance from the level of sensillary
bases to extreme anterior margin of the scutum, PSB distance from
the level of sensillary bases to extreme posterior margin of the scu-
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tum, P-PL distance from the level of posterolateral scutal setae to
extreme posterior margin of the scutum, AP distance from anterolat-
eral to posterolateral scutal setae on one side, AM length of antero-
median seta of the scutum, AL length of anterolateral setae of the
scutum, PL length of posterolateral setae of the scutum, S length of
sensillum
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Trombiculids are important in human and veterinary
medicine, since they can be vectors of different pathogenic
agents [16]. These ectoparasites are distributed worldwide,
having been mostly reported in wild animals, with fewer
reports in domestic dogs [17, 18].

Although attacks of chigger mites in Europe were
mostly recorded during autumn, they can also take place
in mid-summer because the temperate climate of Mediter-
ranean area provides better conditions for the development
of these arthropods in comparison with northern European
regions [19].

Pruritus is the most common clinical sign reported dur-
ing trombiculiasis and associated with several dermato-
logical manifestations. Pruritus level is variable and based
on characteristics of the host allergic reaction caused by
the salivary secretion of biting chiggers [8].

During clinical practice, only a few clinicians alert to
the occurrence of these mites. Usually, those who detect
trombiculids identify them as N. autumnalis by default
[11], leading to incorrect diagnosis. Under microscopic
magnification it is possible to observe that E. ibericense
differs from N. autumnalis by its rectangular scutum and
by the presence of eight setae in the first row of dorsal idi-
ossomal setae vs. nearly pentagonal scutum and six setae
in the first row of N. autumnalis [11].

Amongst trombiculids and besides this species,
Neotrombicula inopinata and E. ibericense have already
been recorded on cats from Portugal [6, 11], as well as
Straelensia cynotis in a dog [20]. In the present work we
report the presence of E. ibericense in dogs in Portugal for
the first time, a fact which highlights that clinicians must
be alert for the different trombiculid mites affecting dogs
and include them in differential diagnosis when analysing
cases of pruritus and allergic reactions in domestic ani-
mals. Since several trombiculid species attacking pets are
known in Portugal, further studies are needed concerning
the distribution of lesions on hosts and their relation with
different chigger species, drug efficacy and geographical
dispersion.
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