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To validate the potential as added-value resources of Asteraceae and Labiatae species of
Argentinean semi-arid lands, we have selected 13 of their major terpenoids belonging to
several chemical classes and tested their insect antifeedant and toxic activity on the herbi-
vorous insects Spodoptera littoralis and Leptinotarsa decemlineata. The antifeedant effects of
the test compounds were structure- and species-dependent. The most active antifeedant to
L. decemlineata was the eudesmane sesquiterpene γ-costic acid (13), followed by the labdane
diterpene 2α,3α-dihydroxycativic acid (8), the clerodane diterpenes 6-acetylteucjaponin B
(5), bacchotricuneatin A (1), bartemidiolide (7), butanolide (4), and the sesquiterpenes ilicic
acid (11) and tessaric acid (10) (eudesmane and eremophilane type, respectively). S. littoralis
was only affected by the clerodanes and showed the strongest response to salviarin (3) and
5, followed by hawtriwaic acid (6) and 12-epi-bacchotricuneatin A (2). Orally injected S. lit-
toralis larvae were negatively affected by 5. Most of the diterpenes had selective cytotoxic
effects to insect-derived Sf9 cells with the clerodane 1 being the most active, followed by the
eudesmane costic acid (12), the only cytotoxic sesquiterpene. None of these compounds was
cytotoxic to mammalian CHO cells.
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Introduction

Plants that produce significant yields of rela-
tively high valued products, such as pharmaceuti-
cals, biologically active materials, and essential
oils, and have low water requirements are likely
new crop candidates for arid lands (Thompson,
1990). Plant species of the families Asteraceae and
Labiatae are known for their content in diterpenes
and sesquiterpenes. Sesquiterpenes display extens-
ive structure variety and different skeletal types
and have been reported to serve as toxic or feed-
ing deterrents to herbivore insects (Fraga, 2004).
Among the diterpenes, the clerodanes are a large
chemical group and a rich source of natural insect
antifeedants and attractants (Gebbinck et al., 2002;
Nishida et al., 2004).

As part of our ongoing assessment of plant spe-
cies native to the central-western semi-arid region
of Argentina, we have reported on Labiatae and
Asteraceae species containing antifeedant and
toxic diterpenes and sesquiterpenes against two
stored-products pests (Pungitore et al., 2004; Ci-
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fuente et al., 2002; Garcı́a et al., 2003a, b; Enriz
et al. 2000; Sosa et al., 1994).

To further validate the added-value of these
plants based on their content in active phytochem-
icals, we have selected 13 of their major terpenoids
belonging to several chemical classes (Fig. 1).
Some have reported antifeedant action on the
stored-product pests Tenebrio molitor (1Ð5, 7, 10,
11; Sosa et al., 1994; Garcı́a et al., 2003a; Cifuente
et al., 2002) and Tribolium castaneum (6, 10Ð13;
Juan et al., 2004; Garcı́a et al., 2003b). We have in-
vestigated their antifeedant and toxic effects
against the herbivorous insect models Spodoptera
littoralis (Boisduval) and Leptinotarsa decemli-
neata (Say). We have also tested the selective cyto-
toxicity of these compounds on insect Sf9 cells de-
rived from S. frugiperda pupal ovarian tissue and
mammalian chinese hamster ovary (CHO) cells.

Materials and Methods

General experimental procedures

MTT [3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-
tetrazolium bromide] was from Sigma-Aldrich.


