
 

Larvicidal flavonoids inhibit key enzyme in
yellow fever mosquitoes
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When most people think of flavonoids, natural compounds found in
plants and other organisms, their nutritional benefits probably come to
mind first. But these compounds may have another health benefit:
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Researchers from Japan have discovered that certain flavonoids inhibit
development in mosquitoes that can spread disease.

In a study published this month in BMC Biology, researchers from the
University of Tsukuba have revealed that particular flavonoids inhibit an
enzyme involved in the formation of a key insect hormone in the yellow
fever mosquito, Aedes aegypti.

Mosquito-borne diseases are a major component of the worldwide
burden of infectious disease in humans. Aedes aegypti is from a group
of mosquitoes that can spread a number of viruses that cause infectious
diseases in humans, including dengue fever, yellow fever, and Zika. In
the wild, A. aegypti has begun to show resistance to insecticides,
revealing a need for new types of pesticides for targeting this species.

"Flavonoids—a type of metabolic product from plants, fungi, and other
organisms—can interfere with insect development and physiology, and
have the ability to kill larvae of A. aegypti," says senior author of the
study, professor Ryusuke Niwa. "Flavonoids are thought to be relatively
safe for the environment, as well as human and animal health."

To investigate how flavonoids can kill mosquito larvae, the researchers
analyzed the activities of several flavonoids in A. aegypti, including
daidzein, which has previously been identified as a larvicide for this
species. The team found that the flavonoids inhibit the activity of
glutathione S-transferase Noppera-bo (Nobo); in A. aegypti, Nobo is an
enzyme involved in the biosynthesis of the hormone ecdysone.

Ecdysone is an insect steroid hormone, or ecdysteroid, required for the
initiation of metamorphosis and regulation of molting. Because
ecdysteroids are key to the life cycle of insects, chemical inhibitors of
enzymes involved in making these hormones, including Nobo, are
thought to be insect growth regulators (IGRs) that disrupt development
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in insects without affecting other organisms.

"We also discovered that, of the flavonoids we tested, desmethylglycitein
(DMG) was the most efficient Nobo inhibitor in this species, even more
so than daidzein," says professor Niwa. "DMG showed larvicidal activity
against A. aegypti, and indicated promise for DMG-based insecticides in
the future."

The high prevalence of resistance in mosquitoes to current insecticides
in some areas urgently requires the development of new insecticides with
different chemical structures and targeting pathways from those
currently in use. The results of this study offer a new avenue for
developing new IGRs that are environmentally friendly and can be used
for the control of mosquito populations by inhibiting the biosynthesis of
ecdysteroids.

The article, "Molecular action of larvicidal flavonoids on
ecdysteroidogenic glutathione S-transferase Noppera-bo in Aedes
aegypti," was published in BMC Biology.
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