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ABSTRACT. Ultramorphological features of the egg of Telmatoscopus albipunctatus (Williston) (Diptera, Psychodidae). Psychodidae
flies, also known as sewage, sand and filter flies are important for medical and veterinary purposes. General information about life
cycle and adult habits is available, but few species are known about the egg morphology. Therefore, in this study, the egg
ultramorphology of Telmatoscopus albipunctatus (Williston, 1893) was analyzed by scanning electron microscopy to describe its
structure, generating data for further comparison between different fly species and genera. General aspects of 7. albipunctatus egg
are similar to other Psychodidae; egg measuring approximately 0.4 mm in length and 0.1 mm in width. However, based on the
continuous and discontinuous longitudinal ridge sculptures observed on the exochorion, which can be species-specific, we can
infer that 7. albipunctatus eggs can survive under dry or moist conditions, making their control much more difficult. Our data
emphasize the advantages of the electron microscope approach in the study of the exochorion patterns. Eggshell morphology of 7.
albipunctatus can be used as basis for further studies and as a tool to compare different species of Psychodidae flies.
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RESUMO. Aspectos ultramorfoldgicos do ovo de Telmatoscopus albipunctatus (Williston) (Diptera, Psychodidae). As moscas da
familia Psychodidae, também conhecidas como moscas de banheiro, sdo de importancia médica e veterinaria. Informagdes gerais
sobre ciclo de vida e habitos do adulto sdo facilmente encontradas, mas pouco se sabe sobre a morfologia do ovo. Dessa forma,
neste estudo, a ultramofologia do ovo de Telmatoscopus albipunctatus (Williston, 1893) foi analisada por microscopia eletronica de
varredura com o objetivo de descrever sua estrutura, provendo importantes dados para futuras comparagdes entre moscas de dife-
rentes espécies e géneros. O aspecto geral do ovo de 7. albipunctatus é similar a outros Psychodidae, medindo aproximadamente
0.4 mm de comprimento e 0.1 mm de largura. Entretanto, baseado nas esculturas continuas e descontinuas do exocodrion, as quais
podem ser espécie-especificas, podemos inferir que os ovos de 7. albipunctatus podem sobreviver sob condi¢des de muita umidade
ou seca, dificultando o controle da espécie. Nossos resultados ressaltam a importancia do uso da microscopia eletronica como uma
ferramenta no estudo dos padrdes do exocoérion. A morfologia externa do ovo de T albipunctatus pode ser usada como base para

futuros estudos e como ferramenta para comparagdo de diferentes espécies de moscas do género Psychodidae.

PALAVRAS-CHAVE. Casca do ovo; exocorion; mosca de banheiro; ultramorfologia.

Psychodidae fly species, including moth flies and drain
flies, Psychoda alternata Say, 1824; sewage flies, Psychoda
cinerea Banks, 1894; sand flies, Lutzomyia spp.; and filter
flies, Telmatoscopus albipunctatus (Williston, 1893), are
found in many different habitats. Psychodinae adults are
often found around sewage installations, as public wash-
rooms, and Phlebotominae adults occur often near water in
dry-semi-arid areas, tropical forests and savannas (Maciel
& Missawa 2009; Régo ef al. 2007). Household and gen-
eral urban environment are favorable for the immature
stages, which live in organic sludge, animal burrows, ter-
mite hills, tree holes and leaf litter, and this development
facilitates the Psychodidae transition from the natural to
the human environment (Robinson 1996).

Psychodids have medical-veterinary significance be-
cause their adult forms can act as vectors of bacteria and
other microorganisms (e.g., protozoans), and larvae can
cause myiasis (Costa ef al.1998; Tu et al. 2007), or gener-
ate bronchial asthma in people who accidentally inhale

fragments of their disintegrated body parts (Robinson
1996). Larvae (stages II, III and IV) and pupae of T
albipunctatus, for example, were found in colonies of the
wasp Agelaia panamaensis (Cameron, 1906), suggesting
that these flies may occasionally parasitize other insects
(Hunt et al. 2001).

Life cycle of Psychodidae includes the stages of egg,
larvae and pupae, being completed in one to three weeks
and the adult forms can live about two weeks after emerg-
ing. An adult female lay from 30 to 200 eggs which hatch
in less than 48 hours into small (3/8 inch), legless larvae
that are pale in the middle and darker on the ends. Eggs are
tiny, brown or cream-colored and are laid in moist shady
areas outdoors such as bird feeders and baths, under potted
plants and air conditioners or on wet ground areas (Robinson
1996; Redborg et al. 1983). The major diversity of Psy-
chodidae species is observed after a rain season, although
the greatest number of individuals for species was observed
during the dry period (Régo ef al. 2007).
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General aspects of egg morphology are similar to differ-
ent species of Diptera, including Psychodidae. However, the
chorionic sculpturing, the posterior pole and the aeropyle,
when observed under Scanning Electron Microscopy (SEM),
are important tools to differentiate among species.

In some Lutzomyia species, the chorionic sculpturing can
present a series of columns arranged in palisade to form sinu-
ous longitudinal ridges with a few cross-ridges defining
rectangular areas with different sizes, giving to the egg sur-
face a reticular pattern, or columnar ridges defining elliptical
areas, which are crossed by transverse fine ridges to form
irregular quadrilaterals, attributing to the eggshell surface a
polygonal pattern. On these eggs the basal layer, in inter-
ridge area, is covered with fibrous material or has rounded
corners. While in other species, the chorion consists of a
uniform layer of numerous and regularly disposed high moun-
tain volcano-like structures (Fausto ef al. 2001).

The posterior pole is constituted by few chorionic ridges
protuberances of different sizes, divided or not into two semi-
circular areas, or devoid of the structures characterizing the
rest of the egg surface. For some species of Sergentomyia
and Lutzomyia, the posterior pole is not well defined and the
area is covered by several protuberances distributed around
the two aeropylar openings. The aeropylar opening can also
present several small conical protrusions or uneven ridges
(Fausto et al. 1993, 2001).

All these morphological characteristics have been used
by taxonomists (ootaxonomy) as reliable markers to differ-
entiate related species of insects, specifically Diptera species
(Hinton 1981). With regard to the filter flies, studies on egg-
shell morphology have been delayed by the difficulty of
finding eggs in nature. Study of eggs of T albipunctatus us-
ing SEM is an important tool to characterize the eggshell
morphology of this species, providing information to differ-
entiate them from eggs of other health hazard species of
Psychodidae.

MATERIAL AND METHODS

Adults of Psychodidae were individually collected in Rio
Claro and Sao Paulo cities (Sdo Paulo state, Brazil), and
maintained isolated in small vials with damp filter paper for
oviposition. Specimens were placed in refrigerator (4°C) and
identified as 7. albipunctatus, based on hair color and num-
ber of segments present in the antennae, according to the
taxonomic key of Forattini (1973).

The filter papers were checked under stereomicroscope
each hour after the adults capture. Approximately 20 newly
laid eggs naturally obtained were fixed in paraphormaldehyde
4% for 48 hours, and dehydrated in a crescent series of ac-
etone (70, 80, 90, and 100%) for 10 minutes each concentra-
tion. After being taken to the critical point drying (Balzer
CPD 030) for a complete desiccation, the eggs were mounted
on stubs coated with sticky tape, sputter-coated with gold
(Sputtering Balzer SCD 050) and observed under SEM
(Philips, United States).
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RESULTS

Eggs of T albipunctatus are oval and curved, measuring
approximately 0.4 (£0.03) mm in length and 0.1 (£0.02) mm
in width (n = 20) (Fig. 1).

The ventral and dorsal egg surfaces present the same pat-
tern of sculpture over the exochorion. These imprints,
obtained during the chorion formation, have a parallel ar-
rangement of continuous and discontinuous longitudinal
ridges, distant 125 pm from each other, determining a po-
rous inter-ridges area with depressions which may be
perforations or not (Fig. 2). At the anterior pole, a circular
micropylar apparatus is observed. This structure shows two
perforations surrounded by 7-8 triangular cellular impres-
sions (Fig. 3). Channels are observed separating these
impressions, but they are not continuous with any other struc-
tures of the exochorion (Fig. 4). In the posterior pole, the
same structures observed along the exochorion are also
present (not shown).

DISCUSSION

Eggshell sculptures, produced by follicular epithelial cells
(follicle), are considered to be species-specific, and have been
used as a diagnostic character for species identification.
However, there are few studies on egg morphology based on
electron microscopy, which makes it difficult and, at the same
time, very important to perform comparative studies within
Psychodidae and even other fly species.

Three different categories of chorionic patterns were pro-
posed by Ward & Ready (1975): “volcano-like or mountain-
like”, “polygonal”, and “parallel ridging”, which was latter
subdivided by Endris et al. (1987) into “connected ridges”
and “unconnected ridges”. Recently, other chorionic patterns
were discovered, including: “elliptical” (Feliciangeli et al.
1993), “verrucose” and “disperse” (Pérez & Ogusuku 1997).
“Unconnected ridges” were also subdivided into two catego-
ries: “fragmented chained” and “complete chained”
(Gebre-Michael & Lane 1991). The latter one was defined
as “reticular” by Fausto ef al. (1992).

The general morphology of 7. albipunctatus egg based
on SEM is similar to some other Psychodidae species previ-
ously studied, such as Lutzomyia longipalpis (Lutz & Neiva,
1912) and L. cruzi (Mangabeira Filho, 1938) (Almeida ef al.
2004).

In T_ albipunctatus, the hexagonal exochorion pattern (de-
termined by the presence of longitudinal ridges continuously
and non-continuously through the entire egg surface in the
dorsal and ventral faces) is distinct from those categories.
Most patterns have prominent ridges consisting of one (L.
migonei (Franga, 1920); Almeida et al. 2004) or more series
of columns (Phlebotomus sp.; Fausto et al. 1992) which were
not observed in T albipunctatus, whose eggs are morpho-
logically uniform as Sergentomyia (Fausto et al. 1993).

The perforated inter-ridge areas on 7. albipunctatus, as
Sergentomyia (Fausto et al. 1993), differs from those covered
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Figs. 1-4. SEM micrograph of 7. albipunctatus egg: 1, showing the micropylar apparatus (white arrow) and the longitudinal ridges (black arrowheads);
2, eggshell surface displaying the porous exochorion (black arrow), non-perforated areas (white arrows) and the longitudinal ridges (white arrow-
heads); 3, anterior pole: the micropylar apparatus (black arrow) and the follicular epithelial cell impressions (white asterisk) separated by single
channels (arrowheads); 4, enlargement of micropylar apparatus showing two openings (white arrows), triangular cellular impressions (white asterisk),

and channels (black arrowheads). Scale bars: 1 = 0.1mm, 3—4 = 10 pm.

fibrous observed on L. ovallesi (Ortiz, 1952) and L. absono-
donta Feliciangeli, 1995 (Fausto ef al. 2001).

Eggs of some other dipterans, such as Anopheles sp.,
present projections on the interface (ventro-lateral) respon-
sible for the egg floating (Wolf & Guanchun 1996; Forattini
et al. 1997, Valle et al. 1999). This same function is attrib-
uted to the volcano-like protuberances described for L.
panamensis, which is more abundant in damp microhabitats
(Ward & Ready 1975; Almeida ef al. 2004). In this case, the
prominent structures protect the aeropylar openings, being
basis for a well developed plastron (an area for gas exchange).

The aeropyles allow free exchange of oxygen and carbon
dioxide and minimizes water loss from eggshells (Hinton 1970)
permitting respiration under dry conditions (Margaritis 1985).
However, it is hard to distinguish functionally the aeropyles
from the plastron-bearing holes since it is almost certain that
in most cases the aeropyles holes establish a plastron interface
upon immersion of the egg in water (Margaritis 1985).

Volcano-like structures protect the aeropylar openings and
are probably the bases for a well developed plastron, reflect-
ing its damp habitats preference (Fausto ez al. 2001). However,
the presence of a perforated exochorion allows 7. albipunctatus
egg to survive in dry conditions (aeropyle), and under a moist
condition, in which those openings work like a plastron.

Some authors attribute to the micropylar morphology a
taxonomic feature in insects (Hinton 1981; Margaritis 1985;
Valle et al. 1999). The morphology of the anterior pole and

the presence of the micropylar apparatus, described in 7.
albipunctatus, are similar to that observed for Melipona bees
(Cruz-Landim & Yabuki 1995). The multiple openings ob-
served in T. albipunctatus (two openings) suggest a
mechanism of poly sperm, not clearly elucidated until the
moment (Margaritis 1985).

All the data presented in this paper elucidates the egg-
shell morphology of T albipunctatus in details, which was
observed under stereomicroscope only, emphasizing the im-
portance of using SEM as a tool to ootaxonomic studies
comparing different species of Psychodidae flies.
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