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The structures of four compouds are missing in l" Fig. 1.
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study. According to their aglycones, the aforementioned com-
pounds belong to four types: 3β,12β,19α-trihydroxyurs-13(18)-
ene-28,20β-lactone (type 1, including compounds 1, 2 and 12);
3β,19α-dihydroxyurs-11(12),13(18)-diene-28,20β-lactone (type
2, including compounds 3, 4 and 9–11); 3β,19α-dihydroxyurs-
12-ene-28-carboxylic acid (type 3, including compounds 6 and
7); and 3β,19α-dihydroxyolean-12-alkene-28-carboxylic acid
(type 4, including compounds 5 and 8). IC50 values of the com-
pounds with a δ-lactone ring were significantly different to com-
pounds without δ-lactone rings (p < 0.01). The results clearly re-
vealed that δ-lactone rings are indispensable for their bioactivity.
The OH group at the C-12 led to a significant increase in inhibi-
tory activity. The structural difference between compounds 2
and 4 is an OH group located in the C-12 position of compound
2, whereas a double bond exists between C-11 and C-12 in com-
pound 4. Accordingly, the IC50 of compound 2 decreased by 35%
compared with that of compound 4. The comparative results be-
tween compounds 1 (IC50 = 137 µM) and 3 (IC50 = 174 µM) or be-
tween 12 (IC50 = 171 µM) and 9 (IC50 = 212 µM) also support this
conclusion. The OH group at C-12 provided a higher contribution
than the Δ11 double bond with respect to the inhibitory effects,
and IC50 values of the two types of compound were significantly
different (p < 0.05).
The amount of sugar clearly influenced the inhibitory actions of
these triterpenoid saponins. For example, the compounds 4, 3,
and 11, which incorporated the tetra-, tri-, and disaccharides
chains, showed the IC50 values of 156, 174, and 327 µM,
respectively. A coherent result can be achieved by comparing
compound 4 (IC50 = 156 µM) with compound 3 (IC50 = 174 µM)
or by comparing compound 2 (IC50 = 102 µM) with compound 1
(IC50 = 137 µM). For these active compounds, tetrasaccharides
tend to be more inhibitive than trisaccharides (p > 0.05), and tri-
saccharides are more inhibitive than disaccharides (p > 0.05). Tet-
rasaccharides were more inhibitive than disaccharides, and there
was a significant difference between them (p < 0.05). Our data
suggested that compounds with more sugar residues induced
better biological activities.
In summary, our study provides new insights into the inhibitory
effects of the triterpenoid saponins on aggLDL-induced lipid dep-
osition in macrophages. The δ-lactone ring in the aglycone is in-
dispensable to the biological activity of these triterpenoid sapo-
nins. The OH group at the C-12 position, the number of monosac-
charides in the sugar chain, and a terminal rhamnose residue in
the sugar chain may improve this inhibitory effect. Moreover, it
can be concluded that the compound 2may be a potential candi-
date for the treatment of arteriosclerosis.
Fig. 1 Structures of compounds 1–12 from Ilex kudingcha.
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