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ABSTRACT

Chrysomya megacephala (F.) (Diptera: Calliphoridae) is the most important
blow fly species of medical concern in Thailand. The adults are mechanical vectors of
various pathogens and nuisance pests, while the larvae can cause myiasis. Problems
arising from C. megacephala in the country result from its rapid development under
warm temperatures as well as the availability of sources of filth material that can be
used as breeding sites. The suppression of the reproductive success of this fly is of
interest as an alternative control strategy. To investigate this possibility, the

ultramorphology of the reproductive organs of C. megacephala was studied to provide
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both basic information and that which can be applied to developing better control
strategies.

The internal reproductive organs in male C. megacephala are comprised of a
pair of testes, vas deferens and accessory glands, one ejaculatory duct and one sperm
pump. Transmission electron microscopy (TEM) investigations of the testis wall
showed that the outer epithelium is full of the rounded grains containing pigment,
which give the organ its characteristic color. The spermatozoa of C. megacephala
have an elliptical head and a wavy long tail. The testes of 3 day-old adult males are
characterized by three stages of developing spermatozoa. As for the accessory glands,
investigations using TEM of 3 -day-old males show that it is a multicellular gland
appearing as a simple tubular structure. The vas deferens consists of three layers
including an epithelial cell layer, a connective tissue layer and a plasma membrane
layer adjacent to the duct lumen. Transverse sections of the ejaculatory duct show it is
composed of epithelial and luminal cells.

The female internal reproductive organs of C. megacephala consist of 2
ovaries, 2 lateral oviducts, a common oviduct, 3 spermathecae, 2 accessory glands and
genital chamber or vagina. In this investigation, C. megacephala females completed
egg development in eight stages and about ten days under ambient temperature (18-
27°C). TEM images documenting the development of the follicular epithelium of 3-
and 7-day-old blow flies showed that is progresses through eight distinct stages of
oogenesis. TEM analyses illustrated the differentiation of the developing chorion
layers in young and old adult females. Regarding accessory glands, the epithelial cells
consist of both secretory cells and duct forming cells. The spermathecae exhibit in 1:2

configuration, and the epithelial cells showed that cistern cells are present which store
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secretions and spermatozoa. The genital chamber or vagina consists of a central
lumen wrapped by five distinct cell layers, with each layer characterized by a
difference in structure and cellular organelles.

The external genitalia of male and female C. megacephala was also
investigated using scanning electron microscopy (SEM). The male genitalia exhibits
the specific characters of cercus, surstylus, epandrium, phallus, ejaculatory apodeme,
and aedeagal apodeme. Sensilla chaetica and sensilla trichodea were found densely on
the cercus and surstylus. Regarding females, several types of sensilla were found on
the supra-anal plate, sub-anal plate and cercus, including the sensilla trichodea,
sensilla basiconica, sensilla placodea and sensilla styloconica.

As an added feature to this investigation, the human contraceptive was tested
to determine its ability to suppress the reproductive success of C. megacephala and to
assess any effects the hormones might have on the morphology of the reproductive
system. Adult C. megacephala were fed human contraceptive at two concentrations
consisting of 0.036 mg/ml and 0.072 mg/ml (Microgest®, Thailand; containing both
levonorgestrel and ethinylestradiol) added to their drinking water for seven days and
then maintained without further treatment for three generations after crossing and
inbreeding. A reduction in egg production and delayed egg maturation was evident in
females treated with human contraceptive in all three experiments. These effects were
only observed in the first, second and third generations but not in the parental
generation. Additionally, delayed egg maturation was found in adult flies treated with
human contraceptive in all three of the experiments. Morphological alterations were
observed under SEM showing that the ovarian envelope was thicker than, or slower

develop than, in the control and cracks were present in the surface of the ovarioles,
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there were instances where the ovarian envelope had worn away to reveal the chorion
of the developing egg, as well as the presence of immature eggs. In males, the testes
in all of the experiments showed cellular alterations during spermatogenesis indicated
by the presence of degenerated nuclei in the spermatozoa. The effect of the human
contraceptive on female C. megacephala was shown to cause a decrease in egg
production and delayed egg maturation which was confirmed with observations of
cellular changes in the ovarioles using TEM techniques. The data presented in this
study suggest that the human contraceptive had the effect on the reproduction of this

blow fly species in the laboratory.
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