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ABSTRACT

Preliminary screening for the larvicidal activity of 17 plant species extracted by
steam distillation and solvent maceration demonstrated varying efficacy against Aedes
aegypti, Muang Chiang Mai-susceptible (MCM-S) strain, with larval mortality ranging
from O to 100%. A dose-response larvicidal bioassay of seven effective extracts
established Petroselinum crispum fruit oil as being the most effective against MCM-S Ae.
aegypti, followed by oils of Foeniculum vulgare, Myristica fragrans, Limnophila
aromatica, Piper sarmentosum, Curcuma longa, and M. fragrans ethanolic extract, with
LCso values of 43.22, 44.84, 47.42, 47.94, 49.19, 65.51, and 75.45 ppm, respectively. The
essential oil of P. crispum was then investigated further, and it proved to be a promising
larvicide and adulticide against all strains of Ae. aegypti. High susceptibility to P. crispum
oil was observed in the larvae and adults of MCM-S, which are pyrethroid-susceptible
Ae. aegypti, and comparable to pyrethroid-resistant, Pang Mai Dang-resistant (PMD-R)
and Upakut-resistant (UPK-R) strains.

Investigation of mosquitocidal actions by observing the behavioral and

morphological changes of P. crispum oil-treated organisms under light and scanning

h



electron microscopes revealed that the treated larvae and adults of MCM-S, PMD-R, and
UPK- R showed similar abnormal behavior such as excitation, restlessness, paralysis, and
death. Determination of the morphological changes in the larvae demonstrated that most
organs, except anal gills, were normal in structure. The shrunken and collapsed anal gills
were observed remarkably in the P. crispum oil-treated larvae of all of the mosquito
strains, whereas the treated adults showed normal appearance in color, shape, and size,

with no abnormality of external structures such as the head, thorax, or abdomen.

Biochemical study of Ae. aegypti mosquitoes prior to treatment with P. crispum
oil revealed higher levels of some important detoxifying enzymes in resistant UPK-R and
PMD-R, such as glutathione-S-transferases (GSTs), a/f esterases, and acid/ alkaline
phosphatases (ACP/ALK) than in susceptible MCM-S. However, the activity level of
acetylcholinesterase (AChE), which plays a very important role in nerve signal
transmission, was not significantly different between the resistant and susceptible strains.
After exposure to P. crispum oil for 24 h, altered levels of enzyme activity, which either
increased GSTs, a/f carboxylesterases, and ACP/ALK activity or decreased AChE
activity, were detected in all strains of larval and adult of Ae. aegypti. Chemical analysis
of P. crispum oil, using gas chromatography/mass spectrometry, revealed that 19
compounds, accounted for 98.25 % of whole oil, with the main constituents being thymol
(42.41 %), p-cymene (27.71 %), and y-terpinene (20.98 %).

This study demonstrated the potential mosquitocidal efficacy of plant-derived
products against the larvae and adults of pyrethroid-susceptible and resistant Ae. aegypti.
The successful results demonstrated herein may reflect the potential of essential oils,
specifically P. crispum oil, as an alternative for further development of larvicides and
adulticides in the management of mosquito vectors, particularly insecticide resistant

populations.



