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ANALGESIC ACTIVITY OF A TRITERPENE ISOLATED FROM SCOPARIA
DULCIS L. (VASSOURINHA)
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Analgesic and anti-inflammatory activities of water (WE) and ethanolic (EE) extracts of Scopa-
ria dulcis L. were investigated in rats and mice, and compared to the effects induced by Glutinol,
a triterpene isolated by purification of EE. Oral administration (p.o.) of either WE or EE (up to
2 g/kg) did not alter the normal spontaneous activity of mice and rats. The sleeping time induced
by sodium pentobarbital (50 mg/kg, i.p.) was prolonged by 2 fold in mice pretreated with 0.5 g/kg
EE, p.o. Neither extract altered the tail flick response of mice in immersion rest, but previous
administration of EE (0.5 g/kg, p.o.) reduced writhings induced by 0.8% acetic acid (0.1 ml/10 g,
1.p.) in mice by 47%. EFE (0.5 and 1 g/kg, p.o.) inhibited the paw edema induced by carrageenan
in rats by respectively 46% and 58% after 2 h, being ineffective on the paw edema induced by
dextran. No significant analgesic or anti-edema effects were detected in animals pretreated with
WE (1 g/kg, p.o.). Administration of Glutinol (30 mg/kg, p.o.) reduced writhing induced by acetic
acid in mice by 40% and the carrageenan induced paw edema in rats by 73%. The results indicate
that the analgesic activity of S. dulcis L. may be explained by an anti-inflammatory activity
probably related to the triterpene Glutinol
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Scoparia dulcis L. is an herb of the Scrophu- . The present study was undertaken to further

lariaceae family that grows in tropical and
subtropical regions, popularly known as “‘vas-
sourinha”. Medicinal teas of ‘“‘vassourinha’ are
used in Brazilian folk medicine for fever and
pain reliet, in diabetes, menstrual disorders,
and respiratory affections (Cruz, 1982; Pio
Corréa, 1984).

We have previously shown that the ethanolic
extract of 8. dulcis L. induced both analgesic
and anti-inflammatory effects in mice and rats.
Intravenous administration of the same extract
to anesthetized rats and cats caused an hyper-
tensive effect that persisted in reserpine treated
animals, and was blocked by alfa-blockers (Frei-
re et al., 1985). Chemical purification of the
crude extract yielded an organic fraction with
analgesic/anti-inflammatory activity, and an
aqueous fraction containing the hypertensive
principle(s) (Freire et al., 1988).
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analyze the analgesic and anti-inflammatory
properties of S. dulcis L., and to identify the
active principle(s) involved in those effects.

MATERIALS AND METHODS

Extract Preparation — Scoparia dulcis L. was
collected in the State of Maranhio, Brazil from
May through August. The plant was dried at
room temperature (28-30°C), the flowers,
leaves and branches were cut, pulverized and
stored at 4 OC. The dried plant (20 g) was
extracted with 2% hot water (72 ©C) for 30
min producing 3 g of a water extract (WE) that
was concentrated under vacumm and freeze
dried. Ethanolic extraction was obtained from
500 g of S. dulcis 1. upon mechanic agitation
of the mixture at 25 ©C for 12 h. This extract
(EE) was purified by partition chromatography
on silica gel column (hexane, dichloromethane
and methanol saturated with water) yielding
a mixture of triterpenes in which the active
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compound was identified by analysis of
'3C-NMR and ' H-NMR spectra as Glutinol.

Pharmacological tests — The experiments
were carried out with mice (25-30 g) and rats
(180-200 g) of either sex. Pharmacological
tests were done with groups of 5 to 10 animals
each treated 30 min before by gavage (p.o.)
with either plant extracts (WE, EE: 0.5 and 1
g/kg), Glutinol (30 mg/kg) or vehicle (Tween +
saline 0.9%) as control. The central nervous
system depressant activity was determined
by measuring the sleeping time induced in mice
after injection of sodium pentobarbital (50 mg/
kg, i.p.) (Carlini & Burgos, 1979). The analgesic
activity was determined in mice by measuring
the pain reaction time to immersion of the tail
in a hot water bath (55 ©°C) (Janssen et al.,
1963), and by counting the number of writhes
induced by 0.8% acetic acid (0.1 ml/10 g, i.p.)
(Koster et al., 1959). The anti-inflammatory
activity was tested on the acute rat paw edema
induced by a subplantar injection into the hind
paw of 0.1 ml of either 1% carrageenan or 1%
dextran. The contralateral hind paw was
injected with 0.1 ml saline for control. Paw
volumes were measured hourly for 2-5 h in a
plethysmograph and the swelling was calculated
relatively to the initial paw volume (Winter et

al., 1962).

Drugs used were: Dextran, Indomethacin,
Tween 80 (Sigma, USA), Diphenhydramine
hydrochloride (Aldrich, USA), K. Carrageenan
(Cialgas, Brazil), Sodium pentobarbital (Abbot,
USA), and Acetic acid (Grupo Quimica, Brazil).

The results were expressed as means * s.e.
mean and differences among control and treated
groups were detected using the Student’s “t”
test, at a significance level of P < 0.05.

RESULTS

Oral administration of WE or EE (0.01 to
2 g/kg) to mice and rats did not induce marked
pharmacological effects compared to control
animals. After intraperitoneal injection however,
only EE caused a proportional decrease of the
spontaneous motor activity causing death at
high doses (1 g/kg). Previous treatment of mice
with either plant extract (0.5 and 1 g/kg, p.o.)
however, prolonged the sleeping time induced
by sodium pentobarbital by 100% of control
values (67.8 + 12.5 min).
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The basal tail flick latency in control mice
was 2.4 = 0.2s. Those values did not vary over
3 h measurements, and were not altered by
pretreatment with either EE or WE (0.5 and
1 g/kg, p.o.). Writhings induced by acetic acid
in control mice were 58.9 £ 5.5 writhes/30 min
(cumulative counts); previous treatment with
0.5 and 1 g/kg EE, p.o., reduced writhings by
47% and 55% of control. Similarly, in animals
pretreated with Glutinol (30 mg/kg, p.o.)
writhings induced by acetic acid were decreased
by 40% of control values (Fig. 1).
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Fig. 1: accumulative number of writhings induced by
0.8% acetic acid (0.1 ml/10 g, i.p.) in control mice
(®) and in animals pretreated orally with the ethanolic
extract of Scoparia dulcis L. (1 g/kg — Y or Glutinol
(30 mg/kg — ©). Symbols and vertical bars are means
* s.e. mean of 8-10 animals. Values marked with
asterisk are different from control (P < 0.05). Inset
— Chemical structure of Glutinol,

Either carrageenan or dextran induced an
acute and progressive paw swelling that reached
a maximum within 3 or 1 h, respectively (Fig.
2). Neither edema was prevented by treatment
of rats with WE (0.5 and 1 g/kg, p.o.). Equal
doses of EE, p.o., however, inhibited the
carrageenan paw edema by respectively, 46%
and 58% after 2 h. Similarly, Glutinol (30 mg/
kg, p.o.) inhibited the carrageenan induced paw
edema by 73% of control (Fig. 2). Neither EE
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Fig. 2: effects of the ethanolic extract of Scoparia
dulcis L. (1 g/kg — 2), Glutinol (30 mg/kg — ©) and
vehicle (®) on the paw edema induced by 1% carra-
geenan in rats. The differences between volumes of
the right paw injected with carrageenan and the left
paw injected with equal volume of saline are plotted
in ordinates as percentage of the original volumes
at time zero. Symbols are means ¥ s.e. mean of 5
animals. Values marked with asterisk are different
from control (P < 0.095).

nor Glutinol treatment influenced the paw
edema induced by dextran. Comparatively, in
rats pretreated with indomethacin (10 mg/kg,
p.o.), the hind-paw edema induced by carra-
geenan was inhibited by 55% to 80% during Sh.

DISCUSSION AND CONCLUSIONS

According to the presented data both
aqueous and ethanolic extracts of 5. dulcis L.
may depress the central nervous system (CNS),
but only the ethanolic extract reduced the pain
responses in mice to acetic acid injection.
Neither extract influenced the tail flick response
in mice, which is a spinal motor reflex sensitive
to opioid-like agents (Irwin et al., 1951). The
results thus indicate that the analgesic activity
attributed popularly to S. dulcis L., and pre-
viously reported (Freire et al., 1988)is unrelated
to the CNS depression induced by both water
and ethanolic extracts of the plant.

The ethanolic extract also inhibited the rat
hind-paw edema induced by carrageenan,
which was not observed with the water extract.
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The dextran induced edema was not affected
by either extract, suggesting that the analgesic
and anti-edema activities of the ethanolic
extract are related to the same anti-prostanoid
action in the extract. The major active substance
isolated from the ethanolic extract was Gluti-
nol, which in parallel experiments was 10 to 15
times more active than the extract itself, and 3
times less active than Indomethacin.

Confirming thus the popular indication, S.
dulcis L. presents analgesic and anti-edema
activities. Our study also indicate that the
analgesic effect of the plant is most likely
related to the anti-inflammatory activity of
Glutinol.
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