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ABSTRACT Identifying the tick species that successfully feed on humans would increase knowledge of
the epidemiology of several tick-borne diseases. These species salivate into the host, increasing the risk
of pathogen transmission. However, there is a lack of data in the literature regarding the ticks that prefer
to feed on humans. Herein, we describe the successful feeding of Amblyomma coelebs Neumann
nymphs on two of the authors after accidental tick bites occurred during field surveys in two preserved
areas of Mato Grosso do Sul, Brazil. One of the host–parasite interactions was closely monitored, and the
tick development, gross host skin alterations, and related sensations are presented.
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Introduction

Ticks are the primary vectors of a diverse set of patho-
gens to animals and human beings (Jongejan and
Uilenberg 2004). Many of these pathogens are associ-
ated with one or a few tick species. Therefore, the geo-
graphical distribution of the vector determines where a
disease occurs. Because disease onset after a human
tick-bite may take several days, the tick vector is often
lost, and the origin of the pathogen remains unknown or
uncertain. Furthermore, within a given area, one might
have various levels of contact with multiple tick species,
which may be a determinant for pathogen vectoring. It
is, therefore, important to distinguish among ticks that
are found crawling on a human host, those that bite but
are unable to feed, and those that actually feed, enhanc-
ing the likelihood of disease transmission. Unfortunately,
information on the tick species that feed on humans is
lacking in the literature, and increasing knowledge in
this area would certainly improve our understanding of
the epidemiology of several tick-borne diseases.

Brazil has 66 ticks species (Martins et al. 2014, Nava
et al. 2014), with >50% in the genus Amblyomma.
A key for identifying Amblyomma nymphs has only re-
cently become available (Martins et al. 2010). Therefore,
although there is a comprehensive list of tick species in
South America that bite humans (Guglielmone et al.

2006), the list does not identify ticks that successfully
feed on humans and primarily describes only the adult
stage. To our knowledge, only one study has described
successful feeding with engorgement and molting of
Amblyomma ticks on humans (Szabó et al. 2006). We
herein describe the successful feeding of Amblyomma
coelebs nymphs on two of the authors after they re-
ceived accidental tick bites during field surveys.

Material and Methods

During a survey for tick fauna within two preserved
areas of Mato Grosso do Sul, Brazil, several ticks bit
the researchers, and in two cases, the tick nymphs re-
mained unnoticed for several hours. These ticks were
firmly attached to the skin of the hosts and were able
to feed until engorgement. After detachment, the ticks
were taken to the laboratory and kept at 28�C with
80% humidity and a photoperiod of 12:12 (L:D) h to
encourage molting. The ticks emerged as adults
and were identified using standard dichotomous keys
(Barros-Battesti et al. 2006).

The first parasitism occurred on the 5th April 2013,
on animal trails within a patch of forest in the Aqui-
dauana municipality (20�4405200 S; 55�6409100 W, 220 m
above sea level). A tick was found on the right side of
the back of one of the authors (A.A.R.A.) 24 h after field-
work. The second parasitism occurred on the 14th
February 2014, on animal trails within a patch of forest
in the Terenos municipality (20�5604200 S; 54�81000300 W,
500 m above sea level) and was �110 km away from
the first parasitism. In this case, the tick attached to
the left arm of one of the authors (J.M.S.) and was
noticed after returning from fieldwork. Both municipali-
ties are rich in wildlife, and the sampled trails are
located within the Cerrado Biome. Both human hosts
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were tick-bitten before, although tick species were not
recorded.

Ethics

All procedures were performed in accordance with
ethical standards specified by the World Medical
Association Declaration of Helsinki.

Results and Discussion

The biological parameters of the two tick nymphs
found feeding on humans is shown in Table 1. The
nymphs were fully engorged 5–7 d after attachment,
and both nymphs molted into A. coelebs adults. To our
knowledge, no information is available in the literature
on the biology of A. coelebs. Consequently, the feeding
period and engorgement weight of the nymphs are
provided here for the first time. Similarly, we are unable
to compare our findings to tick performance on natu-
ral or laboratory hosts. However, the uninterrupted
feeding and molting of both nymphs after engorgement
indicates that humans are a suitable host for this
species. In fact, there are only a few records of human
A. coelebs bites from both nymphs and adults in Brazil
(Labruna et al. 2005, Guglielmone et al. 2006), and
none of these records specifies whether the tick was
able to feed.

Under natural conditions, A. coelebs adults feed pri-
marily on tapirs (Labruna and Guglielmone 2009),
whereas nymphs parasitize a greater variety of hosts
(Labruna et al. 2005; Martins et al. 2011, 2014). Tapirs
were known to use the trails at both survey locations;
however, several other wild animals also used the trails.
As a result, the previous host for these nymphs is uncer-
tain, although tapirs are clearly the host of many adult
ticks. This tick species should, therefore, be considered

an important source of human parasitism, although it
has never been associated with pathogen transmission to
either human or animal hosts. However, adult ticks in
Rondonia, northern Brazil, can be infected with Rickett-
sia amblyommii, a spotted-fever type of Rickettsia with
an unknown pathogenicity (Labruna et al. 2004).

The reactions to the tick bites were localized, and
neither lymphadenopathy nor fever occurred in either
human host. One of the parasitisms was closely moni-
tored (J.M.S.), and the tick development, gross skin al-
terations, and related sensations were noted (Figs. 1
and 2). During the three first days, the tick attachment
site was characterized by slight pruritus, swelling, and
hyperemia. Tick engorgement appeared on the fourth
day and was associated with slight hyperemia and a ves-
icle on the surface of the skin. This reaction persisted
on the fifth day, but the tick size noticeably increased.
On the sixth day, a clear fluid (probably an exudate)
was seen underneath the tick, and on the seventh day
(6 d of feeding) the tick detached from the skin and left
a small red ulcer and a caseous exudate on the skin.
Intense pruritus occurred on the first day after tick de-
tachment and persisted for the next 6 d. Thereafter, the
pruritus decreased in intensity until the 25th day
postdetachment. The skin lesion after tick detachment
was elevated and slightly hyperemic for several days,
and it presented a caseous spot on the sixth day with
crusts afterwards. On the 25th day, a small, slightly
bulging scar remained at the tick-attachment site.

The observed skin reactions to the ticks were minor.
The slight hyperemia and exudate can be attributed to
an inflammatory reaction that was undoubtedly modu-
lated at unknown levels by tick saliva (reviewed in
Wikel 2013). The variations in pruritus intensity can be
similarly explained, and increased pruritus occurred af-
ter tick detachment, despite the fact that no additional
saliva was inoculated into the skin.

Table 1. Biological parameters of both tick nymphs of A. coelebs that fed on humans

Tick Hosta Probable date of
attachment

Speciesb/stage Attachment site Feeding period
(d)

Engorged nymph
weight (mg)

Skin
reactionc

1 A.A.R.A 5 April 2013 A. coelebs/nymph Right side of back 5 6.1 þþ
2 J.M.S. 14 Feb. 2014 A. coelebs/nymph Left arm 7 8.8 þþþ

a Capital letters are the initials of the authors, who were also the individuals parasitized in this study.
b Species determined through examination of the adult ticks that molted in the laboratory from the engorged nymphs.
c Hyperemia, itching and/or swelling at attachment site during the tick feeding: � insignificant; þ slight;þþ moderate; þþþ intense.

Fig. 1. A. coelebs nymph feeding on a human host (J.M.S.); fourth (a), fifth (b), sixth (c), and seventh (d) day of attachment.
Note the slight hyperemia of the skin throughout the parasitism and the initially clear (c) and later caseous exudate (d).
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In conclusion, we report that humans are suitable
hosts for A. coelebs nymphs. The saliva from this tick
species seems to effectively modulate human reactions;
the nymphs engorge within a few days; the reactions
were minor; and pruritus worsened only after tick de-
tachment. Consequently, further information on this
tick species, such as the associated pathogens through-
out its range and its biological characteristics, are im-
portant future research topics.
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Szabó, M.P.J., M. B. Labruna, C. C. Castagnolli, M. V.
Garcia, A. Pinter, V. A. Veronez, G. M. Magalhães,
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Fig. 2. Tick attachment site 1 (a), 3 (b), 6 (c), 9 (d), 13 (e), 16 (f), and 25 (g) d after host detachment. Note the small red
ulcer and a caseous exudate on the skin (a); elevated and slight hyperemia for several days (b–f); and small, slightly bulging scar
at the end of the follow-up period (g).
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