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Short Communication

Massive invasion on a Triatominae insectarium
(Hemiptera: Heteroptera: Reduviidae) by Attagenus fasciatus
(Thunberg, 1795) (Coleoptera: Dermestidae: Attageninae)
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ABSTRACT

Background: Triatominae are vectors of the protozoan Trypanosoma cruzi, the causative agent of Chagas disease. This study aims to
report an infestation on Triatominae colonies by a beetle, previously identified as a pest.

Methods: The management of these colonies should be improved to maximize their usefulness, and factors that may cause harm to them

should be avoided as much as possible.

Results: This is the first report on a coleopteran infestation on living Triatominae colonies worldwide.

Conclusions: The present record provides an important warning to researchers who maintain insectaries in general, especially those who

rear triatomines, to carry protective measures against such invasions.
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The subfamily Triatominae currently includes approximately 160
extant species defined by their blood-sucking habit"2 All are considered
potential vectors of the protozoan Trypanosoma cruzi, the causative
agent of Chagas disease or American trypanosomiasis, which remains
a serious health problem in most Latin American countries®.

Therefore, several species are reared intensively in many
laboratories. Rhodnius prolixus, for example, is one of the most
important vectors of Chagas disease, and over the past century, intense
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investigations have been carried on it as an insect model to explore
important aspects of metabolism, endocrinology, and physiology as
it has been proven to be a highly adaptable laboratory insect*>.

Despite all the intensive and extensive rearing of triatomines
in insectaries, information on plagues attacking these artificial
colonies are lacking; we only found a paper® published in an
obscure Brazilian Journal recording insects which might damage
rearing triatomine insectaries.
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It recorded a single massive attack by ants (Hymenoptera:
Formicidae), possibly belonging to the genus Eciton Latreille,
1804, on a Triatominae insectary in Sdo Paulo in 1954. Additionally,
Corréa et al® recorded the following insects as plagues of triatomine
insectaries: 1) cockroaches (Blattodea); the most common were
Blatella germanica (Linnaeus, 1758) and Periplaneta americana
(Linnaeus, 1758); 2) flies of the family Chloropidae, which invaded
insectaries in high numbers; and 3) Telenomus fariai Costa Lima,
1927 (Hymenoptera: Scelionidae), a parasitoid of triatomine eggs.

Coscardn et al” compiled information on the predators and
parasitoids of Triatominae. In this paper, they reported three
topics: 1) an updated list of the parasitoids and predators that
attack Triatominae; 2) statements about the relationship between
the predators and parasitoids and their hosts; and 3) a discussion
about the more important species that can be used for biological
control. Moreover, they provided tables with a bibliography of
the biology and systematics of approximately 120 species of
Triatominae predators and parasitoids. This study documented, for
the first time, an infestation of Triatominae colonies by a beetle,
previously identified as a pest.

The Triatominae colonies were maintained in crystallizers
(@ height of 25 cm x a diameter of 40 cm) using a filter paper
bottom and pressed Kraft paper support to increase the contact
surface and were closed with two woven cloths held together with
the aid of a rubber band. Currently, 150 colonies of 50 different
species are maintained in the Triatominae insectary. During a
maintenance cleaning of the colonies, larvae and adults of a
coleopteran species were observed inside colonies of R. prolixus
and R. neglectus (Figure 1A, 1B, 1C, 1D, and 1E). The colonies
were immediately transferred to an isolation room to avoid
contamination with other colonies.

All photographs were captured by the first author (JO) using the
digital camera of a smartphone (Iphone XR) for the alive specimens
in the lab (Figure 1A, 1B, 1C, 1D and 1E) and a digital camera
Leica DMC 2905 attached to a Leica M205C stereomicroscope for
the fixed adults (Figure 2A, 2B).

A high number of individuals both in the larval stage (> 50
specimens) (Figure 1B and 1C) and adults (> 10 specimens)
(Figure 1D and 1E) of Attagenus fasciatus (Thunberg, 1795)
(Coleoptera: Dermestidae: Attageninae) in the colonies of
R. prolixus and R. neglectus (Triatominae) was unexpectedly
recorded for the first time. The coleopteran species was identified
based on morphological characteristics® and was confirmed by
Dr. Jifi Hava through analyzing the high-resolution images of the
adults (Figure 2A and 2B).

Attagenus fasciatus is a cosmopolitan species®'?, whose larvae
can damage woolen clothes, carpets, blankets, feathers, hair, and
preserved museum specimens, whereas adults feed solely on
pollen and nectar''2, Several studies on the biology of immature
and adult A. fasciatus have been conducted by Ali™.

All colonies were checked to ensure that contamination
had dissipated, and only two colonies showed contamination.
The latter were cleaned and kept for 30 days in an isolation
drying oven at 35 degrees after removing the live triatomines
to ensure that no specimens remained there. For cleaning, the
crystallizer, paper background, internal separator, cloth, and
rubber cloth were completely replaced. The larvae and adults of
Attagenus fasciatus were fixed in 100% ethanol and deposited
in the museum collection as pests of Triatominae insectaries.

FIGURE 1A-E: Specimens of Attagenus fasciatus photographed inside
Rhodnius colonies. A: crystallizer for the rearing of the Triatominae colony;
B and C larvae; D and E adults. Yellow circles: larvae amid egg shells; red
arrows: larvae in the middle of the colony substrate; red circles: adults in the
middle of the colony.

FIGURE 2A-B: Adult specimens of Attagenus fasciatus; A: dorsal view and
B: ventral view Scale bars: 0.5 mm.
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The diversity of the Dermestidae associated with insects
demonstrates their remarkable ecological and trophic adaptability.
Their larvae are opportunistic scavengers that are capable of
exploiting different food substrates, including inhabiting bird
nests as reported by Turienzo & lorio™, similar to the environment
where we found certain species of Triatominae''. This association
between Dermestidae and bird nests underscores the significance
of the current research and emphasizes the need to further
understand the interactions between these insects and Triatominae
vectors in a shared environment.

Finally, a more detailed analysis of the impact of pests on
colonies revealed some important findings. Coleopteran subjects
have a significant proliferative capacity, resulting in infestations
that can negatively affect the environment. Both immature forms
and adults feed on dead insects and colony waste. Although an
immediate observable damage could not be identified, further
investigations are required to accurately assess the effects of
these insects on colonies. Additionally, it is important to consider
the potential competition for space with triatomines, which might
lead them to feed on fertile eggs, causing harm to the colony or
resulting in other adverse effects.

These aspects should be addressed in subsequent studies to
provide a more comprehensive understanding of the effects of
this pest. This is the first report on a coleopteran infestation on
living Triatominae colonies worldwide. This record is an important
warning to researchers who maintain insectaries in general,
especially those who rear triatomines, to carry protective measures
against such invasions on their insectaries.

ACKNOWLEDGMENTS

The first author and third author would like to thank all the
people who have already helped and assisted in the maintenance
of the living collection of Triatominae at the Faculdade de Ciéncias
Farmacéuticas/Unesp/ Araraquara, Sdo Paulo, Brazil.

REFERENCES

1. Oliveira-Correia, JPS, Gil-Santana HR, Dale C, Galvdao C. Triatoma
guazu Lent and Wygodzinsky Is a Junior Synonym of Triatoma
williami Galvao, Souza and Lima. Insects. 2022;13(7):591.

2. Zhao Y, Fan M, Li H, Cai W. Review of Kissing Bugs (Hemiptera:
Reduviidae: Triatominae) from China with Descriptions of Two New
Species. Insects. 2023;14(5):450.

OPEN

10.

11.

12.

13.

14.

Arias AR, Monroy C, Guhl F, Sosa-Estani S, Santos WS, Abad-
Franch F. Chagas disease control-surveillance in the Americas: the
multinational initiatives and the practical impossibility of interrupting
vector-borne Trypanosoma cruzi transmission. Mem Inst Oswaldo
Cruz. 2021;117:1-15.

Gomez-Nufez JC. Mass Rearing of Rhodnius prolixus. Bullet of the
World Health Org.1964;31(4):565-7.

Leyria J, Orchard 1, Lange AB. Transcriptomic analysis of regulatory
pathways involved in female reproductive physiology of Rhodnius
prolixus under different nutritional states. Sci Rep. 2020;10:1-16.

Corréa RR, Alves UP, Cunha JT. Observagdes sobre insetos e
protozoarios que podem danificar a criacdo de triatomineos e a
diagnose do Trypanosoma cruzi nas fezes desses hemipteros. Rev
Bras Malariol e Doencas Trop. 1977;29:23-31.

Coscaron MC, Loiaconi MS, De Santis L. Predators and Parasitoids.
In Carcavallo RU, Galindez-Girén |, Jurberg J & Lent H (Eds.). Atlas of
Chagas disease vectors in the Americas/Atlas dos vetores da doenca de
Chagas nas Américas,vol. lll, Fiocruz, Rio de Janeiro 1999; p. 891-924.

Hava J. World Keys to the genera and subgenera of Dermestidae
(Coleoptera), with descriptions, nomenclature and distributional records.
Acta Musei Nat Pragae, Series B, Natural History 2004; 60, p. 3-4.

Hava J. World Catalogue of the Dermestidae (Coleoptera). — Studie
a zpravy Oblastniho Muzea Praha-vychod v Brandyse nad Labem a
Staré Boleslavi, 2003; p. 196

Hava J. World Catalogue of Insects. Volume 13. Dermestidae
(Coleoptera). Leiden/Boston: Brill, 2015; p. 419.

Lawrence JF, Britton EB. Coleoptera (Beetles). In: The insects of
Australia. A textboodk for students and research workers. Vol.
Il. CSIRO (Commonwealth Scientific and Industrial Research
Organisation), Division of Entomology. Melbourne University Press,
Melbourne, Australia 1991; p. 543-683.

Ali MF. Biological studies on immature and adult stages of Attagenus
fasciatus (Thunberg) (Coleoptera: Dermestidae). J stored Prod Res.
1993;29(3):237-42.

Turienzo P, lorio OD. Insects found in birds' nests from Argentina.
Part I: a bibliographical review, with taxonomical corrections,
comments and a hypothetical mechanism of transmission of cimicid
bugs. Zootaxa. 2007;1561:1-52.

Turienzo P, lorio OD. Insects found in birds' nests from Argentina:
Anumbius annumbi (Vieillot, 1817) (Aves: Furnariidae). Zootaxa
2008;1871:1-55.

www.scielo.br/rsbmt | www.rsbmt.org.br 9



https://creativecommons.org/licenses/by/4.0/

