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1. Subject and source

Aerial parts of Ajuga iva (L.) Schreber were collected in June 1997 from Ain M'Lila
near Oum El Bouaghi, Algeria. A voucher specimen (Ena El-Harrach, Algerie,
AC-AG6) was deposited at the Herbarium of the Oum Bouaghi University.

The plant (local name `chendgouraa) is used in traditional medicine in Algeria to
treat diabetes, and is known to have antin#ammatory, antifungal, antimicrobial,
antifebrile, anthelmintic activity.

2. Previous work

The chemistry of Ajuga has been reviewed by Camps and Coll (1993). Four
neo-clerodane diterpenoids (Ivain I}IV) were isolated from A. iva (aerial parts)
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collected in Israel (Camps et al., 1982); seven phytoecdysteroids were found in whole
plants, including roots, harvested in Algerie (Wessner et al., 1992). Crude ethanol
extracts of A. iva have been shown to have potent antifeedant activity against
Spodoptera frugiperda and S. littoralis (Simmonds and Blaney, 1992). The activity
against S. littoralis could be explained by one or more of the ivain diterpenoids, which
deter S. littoralis from feeding (Belles et al., 1985).

3. Present study

Of the previously reported neo-clerodanes in A. iva, only small amounts of ivain IV
(1) were found; no phytoecdysteroids were isolated; on the contrary, the main com-
ponent was 14,15-dihydroajugapitin (2), the C-2 epimer of (1) which occurrs in A.
chamaepitys (Hernandez et al., 1982; Boneva et al., 1990), and in A. pseudoiva (Camps
et al., 1984). It is the "rst time that the two epimers (1) and (2) have been found
together in the same species.

14,15-Dihydroajugapitin (2), formed colourless crystals (from Et
2
O-hexane), m.p.

2123, [a]
D
"!393 (CHCl

3
). MS, 1H-NMR, 13C-NMR were in agreement with the

previously reported data.
14,15-Dihydroajugapitin and ivain IV were reported to show antifeedant activity

against Spodoptera littoralis when tested on plant material (Belles et al., 1985). We
compare the e!ect of these compounds against larvae of both Spodoptera frugiperda
and S. littoralis.
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Table 1
E!ect of compounds on the feeding behaviour of Spodoptera frugiperda and Spodoptera littoralis

Feeding index!

Mean (sem)

Compounds" S. frugiperda S. littoralis

(1) 14,15-dihydroajugapityn 61 (4.1)# 48 (5.7)#
(2) Ivain IV 74 (11.4)# 76 (4.4)#

!Feeding index"((C!¹)/(C#¹))%, C"amount of control discs, ¹"amount of treatment discs
eaten after 18 h; #ve Index indicates an antifeedant.
"Compounds were applied to discs at 100 ppm. n"15}20.
#Signi"cant activity, P(0.01, Wilcoxon matched pairs test.

4. Biological activity

A binary choice feeding bioassay using sucrose-treated glass-"bre discs was used to
evaluate the activity of the compounds against "nal stadium larvae of Spodoptera
frugiperda and S. littoralis (Simmonds et al., 1992). 14,15-Dihydroajugapitin and ivain
IV showed signi"cant levels of antifeedant activity against both species (Table 1).

References

Belles, X., Camps, F., Coll, J., Piulachs, M.D., 1985. J. Chem. Ecol. 11, 1439.
Boneva, I.M., Mikhova, B.P., Malakov, P.Y., Papanov, G.Y., Duddeck, H., Spassov, S.L., 1990. Phytochem-

istry 29, 2931.
Camps, F., Coll, J., Cortel, A., 1982. Chem. Lett, 1053.
Camps, F., Coll, J., Dargallo, O., 1984. Phytochemistry 23, 387.
Camps, F., Coll, J., 1993. Phytochemistry 32, 1361.
Hernandez, A., Pascual, C., Sanz, J., Rodriguez, B., 1982. Phytochemistry 21, 2909.
Simmonds, M.S.J., Blaney, W.M., Schoonhoven, L.M., 1992. J. Insect Physiol. 38, 249.
Simmonds, M.S.J., Blaney, W.M., 1992. Harley, R.M., Reynolds, T. (Eds.), Advances in Labiatae Science,

375.
Wessner, M., Champion, B., Girault, J.P., Kaouadji, N., Saidi, B., Lafont, R., 1992. Phytochemistry 31, 3785.

M.L. Bondn% et al. / Biochemical Systematics and Ecology 28 (2000) 1023}1025 1025


