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ABSTRACT

The ultrastructure of the egg-shell of the fly Synthesiomyia nudiseta has been studied by scanning electron microscopy. The surface
of the outer chorion is highly ridged, grooved and has a reticulate appearance except at the collar surrounding the micropyle. There are
few aeropyles at the antimicropylar pole.

The structure of the egg-shell outside the hatching lines is composed of three layers. The outer layer consists of vertical columns
that arise from the middle layer, these columns branch and-anastomose at their apices in the plane of the shell and form a pentagonal and
hexagonal network and that is the outer most wall of the shell. The middle layer is a coarse meshwork. The inner layer consists of
vertical columns which branch to form irregular-shaped discs which vary in width.

The median dorsal strip enclosed by the hatching lines is very distinct, tapering and extends from the anterior end of the micropyle
region to the posterior end of the antimicropyle region of the egg. The structure of the median dorsal strip is different from that of the
chorion outside the hatching lines in the outermost layer. The structure of the median dorsal strip is similar to the inner layer of the
chorion outside hatching lines.
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Structure of the egg-shell of the fly Synthesiomya nudiseta

INTRODUCTION

The fly Synthesiomyia nudiseta (Wulp) belongs to the Order
Diptera, Suborder Cychorhapa, Family Muscidae and Subfam-
ily Reinwardtiinae. Synthesiomyia nudiseta is very closely re-
lated to Muscine, differing mainly in various details of larval
and adult morphology and in its tropical distribution[1]. Some
biological studies were carried out on this fly [2,3,4,5,6,7,8 and
9]. The distribution of this fly is tropicopoliton between the 20
°C annual isotherms.

This fly has medical and veterinary importance owing to its
significant role in causing wound myiasis. This myiasis is caused
by the body invasion of humans or other animals by eggs and
larvae. [10] summaries the medical significance of this species
as an agent of human myiasis[5]. This fly sometimes lays eggs
on open wounds where the eggs hatch out.Also, they lay eggs in
the mouth or nose of a sleeping dirty person or in the orbits of
eyes, anus and genital apertures of uncleaned small children,
thus causing serious disorders.

The scanning electron microscope (SEM) has been used pre-
viously to study the surface structure of the egg-shell in a num-
ber of dipteran insects. For example, ten genera of the subfam-
ily Muscinae [11] Leptohylemyia coarctata[12]; Culex
pipiens[13]; Aedes aegypti[14]; A. triseriatus[15]; five species
of mosquitoes[16]; Glossina spp. [17]; Delia radicums and
Erioischa brassica [18,19,201; Dermatobia hominis[21] and
Anopheles albimanus{22]. The eggs of Muscina stabulans and
Synthesiomyia nudiseta were morphologically described[23].

Hinton [11] studied the respiratory structure of the egg-shell
of ten genera of the Subfamily Muscinae. Also he described the
structure of the respiratory system and plastron of the egg shells
of Calliphora erythrocephala Meig. and Lucilia sericata
Meig[24]. The micropylar and the antimicropylar ends of Culex
pipiens, Chrysopa carneastepha, Glossina spp and Delia radicum
were described [13, 17, 20, 25]..The main aim of the present
work is to investigate the development of the fine surface struc-
ture, micropyle and antimicropyle regions of the mature egg of
this fly by using SEM.

MATERIAL AND METHODS

Insects of S. nudiseta were reared in the laboratory as de-
scribed by [1] and [26]. Mature deposited eggs were collected
and fixed in 2.5% (w/vol) glutaraldehyde in 0.25 M Sorensen’s
phosphate buffer at pH 7.1 overnight at room temperature, given
three 10 min. buffer washes and dehydrated in an ascending se-
ries of ethanol. The eggs were subsequently critically point dried
using carbon dioxide as a transition fluid. The dry material was
attached to a scanning stub using adhesive pressure sensitive
tape and sputter coated with gold by 3 successive 1 min. bursts
in an atmosphere of argon at 2 X 10 torr. All specimens were
examined in a SEM operated at 20 kv and images recorded on
plus-x pan 120 film.

OBSERVATIONS
Egg-shell surface structure

The mature deposited egg of S. nudiseta is elongate ovate, at
most slightly concave dorsally and convex ventrally. It is creamy
white, with a maximum length of 1.18 mm and has a diameter
of approximately 0.3 - 0.4 mm (Fig. 1). The entire surface of the

outer chorion is highly ridged and grooved (Fig. 2) except at the
polar region surrounding the micropyle and antimicropyle poles.
The surface of the chorion has a network appearance of pen-
tagonal and hexagonal forms (Fig. 3).

The circular micropylar apparatus (approx. 3.0 um diam) at
the anterior pole is quite prominent and the micropyle is situ-
ated in its center (Fig. 4). The chorion is depressed at the center
to form the micropylar apparatus of the micropyle region (Figs.
4,5). The outer chorion at the micropyle region is modified to
form a collar with an irregular groove around it (Figs. 4,5).

The outer layer of the chorion at the posterior pole of the
egg-shell is modified to give rise a small number of aeropyles.
The aeropyles at the antimicropyle region are generally rounded
and sometimes appear oval-shaped (Figs. 6,7).

Chorion structure outside the hatching lines

The chorion along a mature egg consists of three distinct lay-
ers. The outermost layer appears as a pentagonal and hexagonal
network (Fig. 3), derived from the vertical columns which arise
from the middle layer. These vertical columns anastomose at their
apices in the plane of the shell to form the outer network. The
middle layer appears as a quite dense network of thick columns
(Fig. 8). The columns extending out from the thick middle mesh-
work were observed (Figs. 8,9). These columns branch as they
travel inwards and form the inner layer which consists of irregu-
larly shaped discs which vary in width (Fig. 9).

Structure of median strip between hatching lines

The median dorsal strip that is enclosed by the hatching lines
is very distinct, tapering and extends from the anterior end of the
micropyle pole to the posterior end of the antimicropyle pole of
the egg (Figs. 10,11). The structure of this median dorsal strip is
different from that of the chorion outside the hatching lines (Figs.
10,12). It consists of a thick middle mesh-work, the columns of
which are up to 1.2 um thick at their widest point (Fig. 8). This
outer layer resembles that described for the inner layer of the
area outside the hatching lines (Fig. 11). At about the middle of
the median dorsal strip, there is an open network of delicate fi-
bres which form a pentagonal and hexagonal pattern. The inter-
stices within the network vary in size from about 6.4 um wide
(Fig. 13) and 136 um in length (Fig. 10). In some areas of the
outer chorion, the discs fuse together to form a sponge-like struc-
ture (Figs. 14,15).

DISCUSSION

In S. nudiseta, the shell outside the hatching lines consists of
three layers, a situation reported previously inD. radicum[19,20].
The outer surface of the chorion is ridged; the ridges are devel-
oped along the boundaries between follicular cells. Thus the shell
may have a superficial pentagonal and hexagonal pattern of
ridges. Similar observations have been made in dipteran and other
insects[11, 14, 15, 20, 21, 23, 27]. Those authors reported the
existence of a canaliculus hexagonal network of air canals to act
as a respiratory system. In sections, the canals of the hexagonal
and pentagonal system are recognizable as distinctly higher and
wider spaces in the inner layer. The film of air functions as a
plastron when the egg is submerged in water. Also, the plastron
resists wetting by both the hydrostatic pressure and the surface
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Fig. 1: Mature deposited egg of Syntheiomyia nudiseta. Micropyle pole (mp) and antimicropyle pole (amp) X 275.

Fig.2: The outer chorion illustrating the highly riged and grooved surface X 1865.

Fig. 3: High magnification of the outer chorion surface. The chorion appeares as an open pentagonal and hexagonal network
X 22889

Fig. 4: The micropylar region. The outer chorion is modified to form a collar (c) arround it X 2250.

Fig. 5: High magnification of the micropyle region showing that surface of the chorion appears as an irregular grooves (ig) around
the micropyle opening (mo) X 4000.

Fig. 6: The posterior region of the egg showing the antimicropyle pole (amp) with round aeropyle (ap) X 758.

Fig. 7: The antimicropyle region showing the median dorsal strip extended to the antimicropyle-pole. Note the aeropyles (ap)
X 1500 305
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Fig.8: Top view of the middle meshwork layer (ML) show that the disc (d) arises from the middle layer. Note the thick column (tc)
X 20387.

Fig.9: Side view of the inner layer outside the hatching lines show the vertical column (vc) branch to form irregular discs (id), thick
ridge (tr) X 10000.

Fig. 10: Lateral view of mature deposited egg showing the median dorsal strip (mds) extend from the micropyle pole (mp) to the
antimicropyle pole (amp) of the egg X 242.
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Fig. 11:

Fig. 12:
Fig. 13:
Fig. 14
Fig. 15:
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Mature deposited egg showing the hatching lines open upwards and downwards. Inner chorion (ich), median dorsal strip
(mds) X 321.

Side view through the chorion at the median dorsal strip between the hatching lines X 792.

High magnification of the median dorsal strip illustrates a pentagonal (pg) and hexagonal (hg) meshwork X 4704.
The outer chorion at the median dorsal strip showing the irreguiar discs fuse together X 2866

High magnification of the outer chorion at the median dorsal strip showing the irregular discs fuse together to from sponge
like structure (s/s) X 7810.
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active materials to which it is normally exposed[11,13,14, 28].
The chorion appears to provide mechanical protection and a route
for the entry of oxygen{[19,20 and 27].

The outer layer of the shell at the enterior region is modified
to form an irregular groove at the micropyle. The chorion has
invaginated inwards at the center to form the micropylar appa-
ratus. Also, the outer layer of the chorion at the posterior pole of
the egg is modified to give a small number of aeropyles. The
structure of the respiratory system of the chorion is quite re-
markable for its very long and narrow aeropyles[11,20]. Direct
communication between the ambient air and the inner layer of
air in the shell is restricted to the aeropyles and the micropylar
opening.

The whole surface of the egg-shell is highly ridged and
grooved except at the collar surrounding the micopyle and the
area between the hatching lines. The hatching lines are on the
median of the dorsal surface and extend from the micropyle to
the antimicropyle; throughout most of their length they are more
or less parallel. The chorion splits along haching pleats when
the larva hatches. It is thought that the hatching pleats and dor-
sal strip have a plastronic effect [9]. The chorion between the
hatching lines is similar as elsewhere except in the outer layer.
Columns arising from the middle layer branch at their apices to
form irregular shaped discs. Similar observations have been made
in the eggs of D. radicum[18,20], Polietes lardaria[11],
Calliphora erythrocephala[12] and Orthellia caesrion [19]. In
the present investigation, an open network of delicate fibers form-
ing a pentagonal and hexagonal pattern was observed. This struc-
ture may be the first part to split and the larva emerges from it at
the beginning of the hatching process. Rodriguez et al. [22]
showed that egg hatching in Anopheles albimamus is aided by a
chisel-shaped spine. This hatching tooth is surrounded by a thin
flexible membrane fixed to a groove in the head of the larva.
Increased intracranial pressure may force the spine against the
egg shell until a fissure is produced. Further opening of the egg
is achieved by movements of the head and the entire body of the
larva.

In conclusion, the present work illustrates the first attempt to
describe the ultrastructure of the egg-shell of S. nudiseta. Be-
cause of its medical importance further work is needed to study
the details of developmental stages of eggs by transmission elec-
tron microscopy.
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