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Abstract

The species Cordia curassavica (Boraginaceae), known popularly as
“erva baleeira”, is used in folk medicine for the treatment of several
inflammatory processes and as a healing agent. The objective of the
present study was to evaluate the antiedematogenic activity of crude
dichloromethane extracts of Cordia curassavica and of the artemetin-
enriched fraction. The crude extract and artemetin fraction were tested
in the model of carrageenin-induced paw edema in male Swiss mice
(25-30 g). The crude dichloromethane extract (300 and 1000 mg/kg,
po, N = 6) showed significant antiedematogenic activity, reducing the
edema by 42, 57 and 45% and 46, 62 and 69%, 3, 4 and 5 h after
carrageenin administration, respectively. Indomethacin (10 mg/kg,
po, N = 6) reduced the edema by 45 and 48%, after 4 and 5 h, but the
artemetin-enriched fraction (30, 100 and 300 mg/kg, po, N = 6) had no
activity. The dichloromethane extract (300 and 1000 mg/kg, po, N = 6)
also showed antinociceptive activity by reducing acetic acid-induced
writhing in mice from 37.1 + 2.28 (control) to 17.3 + 1.34 and 13.2 +
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1.44, respectively, but had no activity in the hot-plate test.

The species of the genus Cordia (Boragi-
naceae) are found throughout the tropical
and subtropical areas of Asia, Africa, Aus-
tralia, Guyana and South America (1). Known
popularly in Brazil as “erva baleeira”, Cor-
dia curassavica was previously classified as
C. verbenaceae, and occurs in Brazil from
the Amazonian region to Rio Grande do Sul,
preferentially at a distance of 500 to 1000 m
from the seashore (2). The crude ethanol
extract of the herb’s aerial parts (leaves and
stems) is widely used by the seashore popu-
lation to treat several inflammatory processes
and is generally applied topically to the af-
flicted areas. Some investigators have sug-

gested that the flavonoid artemetin is the
compound responsible for the anti-inflam-
matory activity of this species (3). The crude
ethanol extract reduced the paw edema in-
duced by carrageenin in a dose-dependent
manner (0.59 to 2.98 mg/kg, with EDs, of
1.24 mg/kg) (4). However, the flavonoids
isolated from the crude extract were active
only at doses of 30.4 to 153.9 mg/kg, with
EDs, of 67.07 mg/kg (3). These apparently
contradictory results suggest that artemetin
is not the main substance responsible for the
anti-inflammatory activity of crude Cordia
extracts, since the activity of the pure com-
pound was 54 times lower than that observed
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for the crude extract.

As a result of these considerations, we
evaluated the antiedematogenic activity of
several crude C. curassavica extracts and of
an enriched 5-hydroxy-3,6,7,3’4’-penta
methoxyflavone (artemetin) fraction.

Leaves and stems of C. curassavica were
collected from the experimental field of
Centro Pluridisciplinar de Pesquisas Quimi-
cas, Biologicas e Agricolas (CPQBA) of
Unicamp. A voucher specimen is deposited
at the Biological Institute of Unicamp under
the reference number UEC 112744. The
material was allowed to dry under circulat-
ing air (40°C) and ground. The powder was
submitted to dynamic maceration with dif-
ferent solvents (petroleum ether, dichloro-
methane, ethanol) for 4-h periods. This pro-
cedure was repeated three times with each
solvent. Concentration of each extract under
reduced pressure yielded extracts denoted
petroleum ether, dichloromethane and etha-
nol crude extracts.

Artemetin was isolated from the crude
acetone extract of C. curassavica. The com-
pound was isolated by column chromatogra-
phy with silica gel using hexane/ethyl ace-
tate gradients. The fraction containing arte-
metin was crystallized in pentane, yielding
yellow needles with a melting point of 154-
155°C. The structure of artemetin was con-
firmed by comparison of hydrogen nuclear
magnetic resonance (H'NMR) and 3C NMR
experimental data with those reported in the
literature (5).

Pharmacological activity was evaluated
in male Swiss mice weighing 25-30 g from
the University animal facilities. The animals
were used after at least seven days of adapta-
tion to the experimental environment, with
12-h light-dark cycles and room temperature
of 25 + 3°C.

The antiedematogenic activity was evalu-
ated using the carrageenin-induced mouse
paw inflammation model (6). In this experi-
ment, six male mice were used in each group.
Group I, negative control, was treated with
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vehicle (2% polysorbate in 0.9% NaCl, 10
ml/kg), groups II-IV received the crude pe-
troleum ether, dichloromethane and ethanol
extracts, respectively (1000 mg/kg, po), and
group V was treated with indomethacin (10
mg/kg, po) as positive control. One hour
after administration, edema was induced in
the animals by injecting 0.05 ml of 1% (w/v)
carrageenin in normal saline into the plantar
aponeurosis of the left hind paw. Paw vol-
ume was measured with an Ugo Basile
Plethysmograph model 7150 at time zero
(immediately after carrageenin injection) and
30, 60, 120, 180, 240 and 300 min after the
injection (6). The results are reported as
mean + SEM and the individual data were
submitted to one-way analysis of variance
followed by the Duncan test, with the level
of significance set at P<0.05 for both tests.

The dichloromethane extract (1000 mg/
kg) reduced the edema by 59 and 68%, 4 and
5 h after carrageenin administration, respec-
tively, whereas the ethanol extract (1000
mg/kg) reduced edema by 44% after 4 h.
Indomethacin (10 mg/kg), used as standard,
reduced the edema by 45 and 44%, 4 and 5 h
after carrageenin administration, respec-
tively. The crude petroleum ether extract
(1000 mg/kg) did not produce a significant
reduction in paw edema.

The crude dichloromethane extract and
artemetin fraction were used to study the
relationship between dose and response in
the edema model. Six male mice were used
in each group. Group I, negative control, was
treated with vehicle (2% polysorbate in 0.9%
NaCl, 10 ml/kg) and groups I1I-IV received
the crude dichloromethane extract (100, 300
and 1000 mg/kg, po). The artemetin fraction,
was tested similarly using 30, 100 and 300
mg/kg, po, and group V was treated with
indomethacin (10 mg/kg, po) as positive con-
trol.

The dichloromethane extract (300 mg/kg)
reduced the edema by 42, 57 and 45%, 3, 4
and 5 h after carrageenin administration,
respectively, whereas the highest dose (1000



Artemetin fails in reducing carrageenin edema

mg/kg) reduced the edema by 46, 62 and
69% after 3, 4 and 5 h, respectively. In-
domethacin (10 mg/kg), used as standard,
reduced the edema by 45 and 48%, 4 and 5 h
after carrageenin administration, respectively
(Figure 1). The artemetin-enriched fraction
did not produce significant paw edema re-
duction at doses of 30, 100 or 300 mg/kg
(Figure 2).

The results of the present study demon-
strate that the antiedematogenic substances
present in C. curassavica are mainly extract-
ed by medium polarity solvents, since paw
edema reduction was obtained with dichlo-
romethane and ethanol extracts. Artemetin
was detected in the extracts and, according
to Sertié et al. (3), the presence of this fla-
vonoid would justify their antiedematogenic
activity. However, our results demonstrated
that the purified artemetin fraction did not
present any antiedematogenic activity at
doses up to 300 mg/kg in the experimental
model used when administered orally.

Flavonoids are a group of about 4000
substances widely distributed in nature. The
human daily diet contains approximately 1 g
of flavonoids. Flavonoids have anti-inflam-
matory, analgesic, anticancer, antihepato-
toxic, antiulcer, antioxidant and antispas-
modic activities (7). However, most of these
flavonoids are degraded in the digestive sys-
tem (8,9). This can explain the absence of an
antiedematogenic effect observed with arte-
metin even at doses of 300 mg/kg. However,
this cannot be tested directly because intra-
peritoneal, subcutaneous or intramuscular
administration of artemetin provokes a local
inflammatory process which interferes with
the assay.

Previous studies on the Cordia ethanol
extract have revealed anti-inflammatory ac-
tivity at doses of 0.6 to 3.0 mg/kg (3) with
topical administration (10). The anti-inflam-
matory potency of the crude extract was
comparable to that of pure steroids such as
dexamethasone. Since it is not very probable
that a crude extract that should contain hun-
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dreds of substances can have such high po-
tency, it is likely that the result was due to the
presence of solvents and or the release of
endogenous corticoids.
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Figure 1. Effect of the crude dichloromethane extract (CDE) of Cordia curassavica (po) on
carrageenin-induced paw edema in mice. Data are reported as means = SEM for 6 mice in
each group. *P<0.01 and **P<0.001 compared to vehicle (Duncan test).
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Figure 2. Effect of the artemetin fraction from Cordia curassavica (po) on carrageenin-
induced paw edema in mice. Data are reported as means + SEM for 6 mice in each group.
*P<0.01 and **P<0.001 compared to vehicle (Duncan test).
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The data obtained in the present study
indicate the presence of liposoluble sub-
stances that probably justify the folk use of
extracts of this species. The artemetin-
enriched fraction, when orally administered,
did not produce antiedematogenic activity,
suggesting that the activity of C. curassavica
cannot be attributed only to the oral adminis-
tration of this flavonoid. Other substances
are currently being isolated from the dichlo-
romethane extract to permit the identifica-
tion of the active compounds.

The dichloromethane extract was selected
for antinociceptive and phytochemical stud-
ies. The antinociceptive activity of this ex-
tract was evaluated by the inhibition of ace-
tic acid-induced writhing in mice according
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to the method of Siegmund et al. (11), modi-
fied by Koster et al. (12). Six mice were used
in each group. The dichloromethane extract
(100, 300 and 1000 mg/kg, po) was adminis-
tered 1 h before acetic acid injection. The
dose of 100 mg/kg did not reduce the num-
ber of writhings, whereas 300 mg/kg re-
duced the number of writhings from 37.1 £
2.28 (control) to 17.3 £ 1.34, and 1000
mg/kg reduced the number of writhings to
13.2 + 1.44. Indomethacin (10 mg/kg, po), a
reference substance, reduced the number of
writhings to 12.2 + 1.27. Nevertheless, in the
hot-plate test (13), 100 to 1000 mg/kg of the
dichloromethane extract had no activity, sug-
gesting that its analgesic effect is restricted
to inhibition of the inflammatory process.
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