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ABSTRACT: This work investigated microorganisms responsible for the contamination and death of ticks from
natural reserves and wild animals and later kept in the Laboratory of Ixodology in the Veterinary School of the Federal
University of Uberlandia. Such investigation aimed prevention of tick death in the laboratory but also search for
microorganisms to be used in the biological control of ticks. From four tick samples of Amblyomma genus, the following
agents were isolated: Staphylococus sp, Gram positive bacillus, filamentous fungi of the genera Aspergillus and
Penicillium, and a yeast identified as Non-albicans Candida and Cryptococcus sp. Even though the source of
contamination of these ticks is uncertain, this study displayed the necessity of to better evaluating the spread of pathogens
by ticks, as well as those known to be transmitted solely during tick feeding.
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INTRODUCTION

Ticks are of great relevance to both public
and animal health. These parasites are the main
vectors of pathogens to domestic animals and are
second to mosquitoes in the case of human beings.
Besides pathogen transmission, ticks reduce animal
production and impacts on animal health by
spoliation, skin lesions, and toxicosis (JONGEJAN;
UILENBERG, 2004).

Most of the existing information in Brazil is
related to ticks from domestic animals whereas a
huge knowledge gap occurs in the case of ticks
from wild animals. Nonetheless, these arthropods
parasitize all terrestrial vertebrates, including birds
(SONENSHINE, 2002). In fact, ticks rely on their
hosts for mobility. Under this setting, bird ticks
might pose a serious threat of disease dissemination
if vectors of pathogenic microorganisms (ARZUA
et al., 2003).

Research of tick-associated microorganisms
fulfills two objectives; detection of infectious agents
to human and various animal species as well as
those pathogenic to the vector and that might be
used for biological control. Biological control of
tick vectors is an alternative to currently used
acaricides that pollute and their efficacy is
decreasing with the selection of resistant parasite
populations (SAMISH et al, 2004). Actually,
several fungi such as Metarhizium anisopliae and

Beauveria bassiana are pathogenic to ticks. These
microorganisms massively colonize tick tissues
killing them in a few days (BITTENCOURT et al.,
1999; GARCIA et al., 2004).

In nature, microorganisms participate of tick
control in the environment during the long off-host
periods (SZABO et al., 2009). For this reason it is
possible to suppose that a few of these
microorganisms could be used as new biological
control agents against ticks. The aim of this study
was to identify microorganisms that allegedly
colonized and killed ticks in laboratory after capture
in reserves or picked from wild animals. This
investigation was necessary to understand high
mortality rate of ticks in laboratory and to search for
microorganisms that could be used for biological
control of these arthropods and detection of
infectious agents to human and various animal
species.

CONTENT

All ticks from this study belonged to
Amblyomma genus and originated from wildlife.
They were taken to the Ixodology Laboratory of the
Federal University of Uberlandia and died while
maintained in an incubator (ELETROLAB®) in
2008 (Table 1). All ticks were held for at least 15
days in an incubator at 27 °C, and 80% RH under
24h darkness before examining for microorganisms.
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Cultures of tick microorganisms were
prepared as described before (KONEMAN et al.,
2001). Four tick samples (Table 1) covered by
fungus were placed in one glass tube each with
saline solution and kept under refrigeration. Later
tubes underwent vortexing and each sample was
placed in two different culture mediums for growth
of microorganisms according to the manufacturer’s
instructions. Samples in Sabouraud Dextrose Agar
(NEOGEN ®), used for fungus growth, were kept in
room temperature for eight days and samples in
Agar TSA (Tryptic Soy Agar - BD Difco™),
used as nutrient source for microorganisms were
incubated at 37°C for 48h. Slide culture was also
used for identification of fungus.

Microorganism colonies were identified
according to  morphological and  staining
characteristics  (Gram  stain) and  classic
microbiologic techniques. Staphylococcus, genus,
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Gram- positive bacilli and yeast-form fungi were
characterized by morphology. Yeast-form fungi
were identified for microscopic features such as
germinative tube and CHROMAGAR Candida was
used for presumptive characterization of Candida
albicans, Candida tropicalis and Candida krusei.
Urease production test was used to distinguish
Cryptococcus sp. from Candida sp. (KONEMAN et
al., 2001).

Staphylococcus sp. and Gram positive
bacilli colonies grew in the TSA medium and in one
of the samples an urease positive yeast,
Cryptococcus sp., grew as well. Aspergillus sp.
Penicillium sp. grew in Sabouraud medium. Yeast
found in two plaques was urease negative
(Candida). CHROMAGAR culture allowed this
yeast to be classified as Non-albicans Candida
(Table 1).

Table 1. Origin of parasites and contaminant microorganisms of ticks from reserves or wild animals,

Uberlandia, MG.

Sample Ticks Origin Contaminant
Microorganisms
1 2 nymphs Larvae captured in Gléria Farm of the Aspergillus sp.

Amblyomma sp.

2 6 nymphs
Amblyomma sp.

3 Nymph
Amblyomma sp.

4 Nymph
Amblyomma sp.

Federal University of Uberlandia and  Penicillium sp.
fed on chick.

Non-albicans Candida
Gram-positive bacilli

Cerrado (savannah) from the Clube Aspergillus sp.
Caca e Pesca reserve, Uberlandia, MG.

Staphylococcus sp.

Giant anteater found within the city of Aspergillus sp.
Frutal, MG.

Cryptococcus sp.
Gram-positive bacilli

Nymph of Bird captured at the Gléria Aspergillus sp.
Farm from the Federal University of Penicillium sp.
Uberlandia and fed on chick.

Non-albicans Candida
Staphylococcus sp.

Staphylococelisspa

Cryptococcus sp.

Gram-positive bacilli

Figure 1. Microorganisms identified in TSA medium.

By this time, it is impossible to determine origin of
microorganisms on ticks since this vectors had a

Aspergillus sp.

Non-albicans Candida

Figure 2. Microorganisms identified in Sabouraud medium.

long way from nature until microorganism isolation
and identification. It is worthwhile mentioning that
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ticks from domestic animals were kept in the same
incubator but only those from wildlife were covered
by fungus. This indicates that origin of the fungus
was not the incubator (routinely cleaned). It is also
impossible to know if ticks died because of the
infection with the detected microorganisms.
However, the knowledge of the association of these
microorganisms with ticks is, on its own, a relevant
observation; it indicates that ticks can carry
pathogens, at least mechanically. A second
interesting observation relates a possible role in
nature by microorganism diversity on ticks. Even
though some of them can infect and kill these
vectors, others might be related to the inhibition of
pathogenic ones. Such situation seems to have
occurred in experiments with Amblyomma incisum
(SZAB() et al., 2009). These authors observed that
if maintained in incubators at highly humid
conditions, similar to the ones found in their natural
settings, engorged female ticks were soon fungus
covered and died without ovipositing. However,
female ticks from the same cohort kept in metal
cages in humid forests, oviposited normally.
Several influences should be considered in this case,
but it can be speculated that fungus infection was
controlled by microbiota from the forest.

Bacteria found in this work were all Gram-
positive and ubiquitous in nature. They are found on
the soil, air, water or as commensals on animal and
human skin. These bacteria have both pathogenic
and no-pathogenic strains and infection and
transmission vary according to the strain (CARTER,
1988; SONGER & POST, 2005).

Aspergillus genus was the most prevalent
among the isolated yeast-form fungi, followed by
Penicillium, both saprophytic. In a similar work,
Monteiro et al. (2003), found mainly Penicillium
followed by Aspergillus, and four other yeast-form
fungi on ticks undergoing natural infection. These
authors highlighted that medium used for culture as
well as competition among fungus may have
inhibited growth of entomopathogenic fungus, as
they grow slower than those saprophytic. Such
might have happened in our work as well.

According to Passoni (1999), Cryptococcus
spp- can be found in the soil, decomposing wood
and bird excreta, especially of pigeons. Pigeons are
mechanic vectors and their excreta is a natural
substrate for the fungus. These birds by braking and
scraping wood for nests seems to create ideal
conditions for the survival of the pathogenic
Cryptococcus neoformans.

Pascoal et al. (2013) observed on survey for
ticks on birds that Amblyomma nodosum was a
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major tick species on passerine birds at a Cerrado
reserve. While nymphs parasitize birds, adults of
this tick species are routinely found on anteaters
(Myrmecophaga tridactyla, Tamandua
tetradactyla) (MARTINS et al., 2004). In this
context, a few bird species pose a potential problem
for tick-associated pathogen dissemination thanks
to their high capacity of moving. An especial
attention should be given to sinantropic birds such
as pigeons, sparrows and others. In the case of the
Cryptococcus sp. recovered from an A. nodosum
from an anteater, fungus could have infected tick in
nature (Cerrado). On the other way round, infection
could have occurred in the Veterinary Hospital
where the anteater remained for a few days close to
several other animals from various origins.

Most of the  observations  about
microorganisms pathogenic to ticks are restricted to
entomopathogenic fungus such as Metarhizium
anisopliae and Beauveria bassiana (GARCIA et al.,
2008; BITTENCOURT et al., 1999; PRETTE et al.,
2005). Much less is known about other fungus
species on ticks, particularly of the Amblyomma
genus.

Agents such as Aspergillus, Candida,
Cryptococcus and zygomicet species were once
considered laboratory contaminants and clinically
irrelevant. These species, however, are by now
recognized as pathogens associated to ailments
such as endocarditis, lung infections, keratitis and
others, particularly in immunosuppressed patients
(ANVISA, 2004).

Thus bacterial (Staphylococcus sp. and
Gram- positive) and fungi and yeast (Aspergillus
sp., Penicillium sp., Candida sp. e Cryptococcus
sp.) found herein, irrespective of contamination
source, whether in nature or later in human settings
(veterinary hospital, laboratory), displays the
capacity of ticks disseminating pathogens not only
during hematophagy but also of those carried on tick
surface.
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RESUMO: Neste trabalho foram investigados microrganismos responsdveis pela colonizagio e morte de
carrapatos provenientes de reservas naturais ou animais selvagens e mantidos posteriormente no Laboratério de
Ixodologia da Faculdade de Medicina Veterindria da Universidade Federal de Uberlandia. Esta investigacdo se fez
necessdria para tentar prevenir mortalidade de carrapatos no laboratdério, mas também para contribuir com a busca por
microrganismos que poderiam ser utilizados no controle biolégico do dcaro. Foram isolados de cinco amostras de
carrapatos do género Amblyomma os seguintes microrganismos: Staphylococus sp, bacilos Gram positivos, fungos
filamentosos dos géneros Aspergillus e Penicillium, além de leveduras identificadas como Candida ndo-albicans e
Cryptococcus sp. Mesmo que a origem da contaminacdo dos carrapatos com estes microrganismos seja incerta este
trabalho indica a necessidade de se avaliar melhor a difusdo de outros patdgenos por carrapatos, além daqueles
transmitidos com a hematofagia.
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