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ABSTRACT

Malaria parasites circulate naturally between mosquito vectors and vertebrate hosts.
Parasites in mosquito vectors require a suitable environment for development,
multiplication and transmission to a new host. In general, the sporogonic cycle has been
reported as approximately 10-21 days, depending on the parasite species and temperature.
Anopheles dissidens is a potential malaria vector of Plasmodium vivax in Thailand. A
series of experiments was designed in this study to investigate changes in the anatomical
and physiological characteristics of the female midgut and salivary glands during adult

development and blood feeding status, as well as diversity of bacteria in the midgut.

Midgut morphology of the female An. dissidens were analyzed using SEM and
TEM. The midgut developed dramatically and matured within 3 days. Midgut epithelial
cells consisted of abundant electrondense vesicles. Microvilli in the luminal side were
covered by a microvilli-associated network (MN). The start of morphological changes
was observed in the midgut immediately after blood feeding. The peritrophic matrix (PM)
was formed by surrounding the luminal side and then being united by forming layers of
electrondense and electronlucent regions. After completing blood digestion, the midgut

returned to the same condition as before blood feeding. Additionally, midgut proteins of



the sugar fed mosquitoes were analysed and identified using 2-DE coupled with nano LC-
MS. There were 66 midgut protein spots being discovered. The most abundant proteins

involved carbohydrate metabolism.

Salivary gland morphology of the female of An. dissidens were analyzed using light
microscopy and TEM. The female glands consisted of a distinctive tri-lobed structure
connected to a main salivary canal, single medial and two lateral lobes with proximal and
distal portions. Each lobe region contained different major proteins. Following
emergence, the glands rapidly accumulated secretory material and developed completely
within 3 days. Degenerative changes including loss of stored secretion and increased
cytoplasmic vacuolation as well as concentric lamellar structures were observed from day
16 post emergence. Two-dimensional polyacrylamide gel electrophoresis coupled with
nano LC-MS analysis showed that at least 17 major protein spots were presented from
day one to day 21 post. Although variation was observed, the patterns of protein
expression could be placed into one of four groups. Moreover, the fifteen protein spots
showed significant depletion after blood feeding, with the percentage amount of depletion
ranging from 8.5% to 68.11%, including the putative mucin-like proteins, anti-platelet
protein, long form D7 salivary proteins, putative gVAG protein precursor, D7-related 3.2
protein, gSG7 proteins, and gSG6 protein.

Diversity of bacteria in the midgut was characterized by culture dependent and
culture independent methods. Predominant bacteria found in the An. dissidens belonged
to the genera Enterobacter and Pseudomonas (cultivable bacteria), and Thorsellia and
Asaia (uncultivable bacteria).

The information obtained from this study would help in understanding the initial
influence on vector competence from the correlation of characteristic changes in the
midgut and salivary glands during adult development and after blood feeding. All of the
bacteria isolated from the mosquito would be evaluated further for their suitability as a
paratransgenic candidate.



