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MORPHOLOGICAL OBSERVATIONS ON THE EGG AND FI{RST INSTAR
LARVA OF METACUTEREBRA APICALIS (DIPTERA: CUTEREBRIDAE)
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Descriptions are given of the egg and first instar larva of Metacuterebra apicalis {Diprera: Cute-
rebridae) when viewed by light and scanning electronic microscopes.
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Metacuterebra apicalis 18 a Cuterebrid
(Diptera: Cyclorrapha) of the Neotropical
Region. lts larvae are parasitic in rodents
(Guimardes et al., 1983). causing cutaneous
furuncular lesions (myiasis). The life cycle of
M. apicalis, In 1ts natural host {Oryzomys
subflavus) and laboratory white rais (albino

Rattus norvegicus) was recently described
(Leite & Williams, 1988).

The eggs and first instar larvae of Cutere-
brids. as seen under a light microscope, have
been described by several authors (Hadwen.
[915: Townsend., 1915 Dalmat. 1943 Molliett,
1950; Ryckman & Lindt. 1954 Bennett, 1955;
Uberlaker &  Keller, 1964; Capelle, 1970;
Graham & Capelle, 1970; Baird & Graham,
1973). Those of a few species have also been
studied by scanning electronic microscope
(Baker, 1986; Colwell & Kokko, 1986; Leite,
1988). This paper records morphological
observations on the egg and first instar larva of
M. apicalis by means of both light and scanning
electron microscopes.

MATIRIALS AND METHODS

The eggs and first instar larvae of M. apicalis
were obtained in the laboratory when the life
cycle of the fly was being studied. Specimens
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were first examined alive and later killed and
fixed in Dietrich/San Jean fluid for 24 hours
and stored in 70% ethyl alcohol. Material was
processed for scanning electron microscope
studies in the manner described by Leite &
Lopes (1987).

RESULTS

Twenty-tive eggs and 25 larvae were measured
after fixation.

Egg. The egg (Figs 1 and 2) is boat-shaped,
light brown in colour, 1.10-1.19 (X = 1.17 #
0.27) mm long and 0.17-021 (X = 0.19 ¢
0.01) mm wide. The anterior end is flattened at
the micropylar plate (Fig. 3). The dorsal and
lateral surfaces are curved: the ventral surface is
flattened, and the egg tapers posteriorly. The
exo-chorion is sculptured with a network
appearing as pits and ridges, high-relief ridges
forming irregular four to six sided polygons,
sexagons mainly occurring on the dorsal surface.
An ellipsoid operculum is situated in an anterio-
dorsal position. The operculum bears high-relief
ridges except in a posterior pitted area. The
micropylar plates (Fig. 4) have a central
aperture with prominent walls and surrounded
by a few pits. The micropylar aperture is con-
nected to a micropylar canal (Fig. §) that
penetrates the outer layer of the vitelline
membrane. The ventral surface of the egg is
covered by a substance that, presumably, acts
as an adhestve with substrates.

First instar larva. The larva (Figs 9 and 13)
1s spindle-shaped. broadest at the fifth segment
and tapering towards the 12th segment, which

has a dorsal expansion. Pale white in colour,
it is 0.57-1.18 (x = 1.00 + 0.16) mm long,
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0.13-0.18 (x = 0.16 £ 0.01) mm wide. The
pseudocephalon (Figs 11, 14 and 20-22) has
paired cone-shaped antennae projecting laterally,
each bearing a cerdiform papilla. The palps have
two papilliform tubercles, and there are hooks
(maxillae) on either side of the mouth.
Segments 2-10 have backwardly directed spines
along the anterior margin. Segment 2 (Figs 14
and 20-22) has small, sharp spines with recurved
tips. Trachea extend to the anterior part of the
body but anterior spiracles were not seen. The
3rd and 4th segments (Fig. 15) have three types

of spines: a — long, triangular, transversely
implanted, and with sharply pointed tips;
b — large, triangular, longitudinally implanted,

with curved apices; ¢ — small, slender, smoothly
recurved, and with sharp tips. Sparse, very
finely pointed backwardly directed spines are
present on halt of segment 4. The ventral
surface of the three thoracic segments bears a
pair of trilobulate sensillae. Segment 3 bears
spines like those on the 4th segment. Segments
7-10 (Fig. 16), have small, sharp spines and
sparse, finely pointed spines (Fig. 17). The 11th
‘segment has anterniorly directed small spines,
of both types, on the dorsal surface (Fig. 18).
The 12th segment (Fig. 10) has a dorsal expan-
~sion arising near the anus and two dorsally
situated posterior spiracles (Figs 19 and 23),
each having two openings and a delicate peri-
treme.

The cephalonpharyngeal skeleton (Figs 24-
26) is dark brown in colour, extends from the
mouth to the 3rd segment, and is 169 um long.
The maxillae have large bases, bear smooth and
pointed ventrally recurved hooks and have a
sharp dorsal process. Each maxilla has a very
small foramen. The dentate sclerite lies near the
base of the maxilla, bears an antertor sharp
process, and the two are united by two paralle]
bars (the tentopharyngeal sclerite}. The ten-
topharyngeal sclerite has a pointed process.
There is no clypeal arch. The dorsal cornua are
strongly arched and the ventral cornua are
straighter. |

DISCUSSION

Under the light microscope, the egg of
M. apicalis is similar to that of M. baui (Fonse-
ca, 1940) and to those of eight species of Cute-
rebra {(Hadwen, 1915; Townsend, 1915; Dal-
mat, [943; Moilliet, 1950; Baird & Graham,
1973; Ryckman & Lindt, 1954; Haas & Dicke,
1958; Penner. 1958; Capelle, 1970; Graham &
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Capelle. 1970). In some cases, there are marked
differences in the colour of the eggs of different
species. Thus, Townsend (1915) recorded that
the eggs of C. cuniculi are salmon pink; those of
M. baui are orange (Fonseca, 1940); Moilliet
(1950) and Baird & Graham (1973) described
those of C. tenebrosa as creamy-white; the eggs
of D. hominis are white (Moya Borja, 1966).

Some morphological ditierences between
eggs can by seen by optical microscopy. The
egg of D. hominis (1.5 mm long x 0.6 mm
wide) s much longer and broader than that of
M. apicalis. Bennett (1955) and Ubelaker &
Keller (1964) recorded the presence of spines
on the outer surface of the operculum of
C. emascularor. Such spines were not detected
on the operculum of the eggs of M. apicalis.

Studying the eggs of (. horripilum by
scanning electronic microscopy, Baker (1986)
described bands of rectangular pits on the
exochorion. M. apicalis lacks such pits. In
comparison with the eggs of D. hominis (Leite,
1988), the exochorion of M. apicalis 15 not
sculptured with short, high-relief ridges, has a
more flattened micropylar plate and lacks larger
pits around the micropylar aperture.

Under the optical microscope. the first instar
larva of M. apicalis is similar to those of four
species of Cuterebra (Ryckman & Lindt, 1954
Haas & Dicke, 1958; Penner, 1938; Capelie,
1970) but i1s much shorter than two other
species of Cuterebra (Parker & Wells, 1919;
Ferris, 1920; Baird & Graham, 1973). The first
stage larva of D. hominis has large, pointed
spines of abdominal segments 5-7, lacks spines
on the 8th and 9th segments and has medium
pointed, torwarded directed spines on segments
11 and 12 (Surcouf, 1913; Newstead & Potts,
1925; Moya Borja, 1966). The first stage larva
of M. apicalis differs in all three characters.

The cephalonpharyngeal skeleton of M. api-
calis is shorter than that of C. emasculator
(Bennett, 1955) and D. hominis (Moya Borja,
1966), and the tentopharyngeal sclerite of
M. apicalis is smaller than that of C tenebrosa
(Baird & Graham, 1973). Like the first stage
larva of D. hominis (Lopes, 1982), that of
M. apicalis lacks mandible and clypeal arches.

By scanning electronic microscopy, the head
of the first instar larva of M. apicalis, apart
from many well-defined ridges on the maxillae
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Seunning clectron microscope photomicrographs of the ege of Metacuterebra apicalis. Fig, 1: dorsal view. Fig. 2
overlapping tow of cggs. bFig. 3: view of gnterior end (showing: a — operculum: b - hatching line of the opercu-
lum: ¢ - meropylar plate: d - micropyler. Figo 40 micropylar plate and micropyle (¢). Fig. 5: open operculum,
shownig (F) micropylar canal passing throuvh the viteliine membrance. Fig. 6:anterior end of sheli before (below)
and atter abover eclosion. Fig. 71 apertures of the acrophyle. Fig, 8: ventro-lateral view, showing exo<horion
covered with a adhesive substance. Scales lines in un.
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Light microscope photomicrographs ol the lirst instar larve of Metacuterehra apicalis. Fig. 9: complete larva in
dorsal view. with scgments numbered sequentially. Iig. 10: lateral view of posterior segments {scale line =
0.1 nmt, indicating trachea (g), posterior spiracles (h) and dorsal expansion (1), [Fig. 11: lateral vicw of anterior
end. indicating antennal ¢j) and cephatopharyngeal skeletion (k). Fig. 12: posterior tip in dorsal view. Scale line

in 0.1 mm.
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Scanning electron microscope photographs of the first instar larva of Mefacuterebra apicalis. Fig. 13: complete
larva in lateral view. Fig. 14: frontal view of anterior end. Fig. 15: thoracic and abdominal segments in dorsal
view, Fig. 16: lateral view of segments 7-10. Fig. 17: delicate spine between 4th and Sth segments. Fig. 18:

arrangement of spines on the dorsal surface of the 12th segment. Fig. 19: peritreme of the posterior spiracle.
Scale lines in un.
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Camera lucida drawings of the first instar larva of Metacuterebra apicalis viewed under a light microscope.
Fig. 20 lateral view of anterior end. Fig. 21: ventral view of anterior end. Fig. 22: dorsal view of anterior end.
Fig, 23: postcrior spiracles. Fig. 24: cephalonpharyngeal skeleton in lateral view (indicating: { — maalla;
m — dentate sclerite; n — foramen: 0 — hypopharyngeal sclerite; p — tentopharyngeal sclerite; g — lateral process;
r — ventral cornu: s — dorsal cornu). Fig. 25: cephalopharyngeal skeleton in ventral view. Fig. 26: cephalo-
pharyngeal skeleton in dorsal view.
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(Baker, 1986) is similar to that of C horripi-
lum. In general, the body of the first instar
larva of M. apicalis resembles that of C. fonti-
nella (Colwell & Kokko, 1986). The differences
between the first stage larvae of M. gpicalis and
D. hominis, already mentioned, are more
apparent when they are viewed by scanning
electronic microscopy.

The apparent absence of an anterior spiracle
in the first stage larva of M. apicalis could be
an artefact because the first thoracic segment
was retracted in all material examined. A small
spiracle has been described from certain other
Cylcorraphans (Kitching, 1976; Cantrell, 1981;
Leite et al., 1985).

RESUMO

Observagbes morfologicas do ovo e da larva
de primeiro estagio de Metacuterebra apicalis
(Diptera: Cuterebridae}) — O ovo e a larva de
primeiro estagio de Metacuterebra apicalis (Dip-
tera, Cuterebridae) sio descritos a nivel de mi-
croscopia optica e eletronica de varredura.

Palavras-chave: Diptera — Cuteribridae —

Metacuterebra apicalis — microscopia Optica —

microscopia electronica de varredura — ovo —
larva de primeiro estigio — descricdo morfoldgica
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