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Anti-inflammatory activity of aqueous extracts of five Costa Rican
medicinal plants in Sprague-Dawley rats
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Abstract: The anti-inflammatory properties of Loasa speciosa and Loasa triphylla (Loasaceae), Urtica leptuphylla
and Urera baccifera (Urticaceae), and Chaptalia nutans (Asteraceae) were studied using the carregeenan induced
rat paw edema model. Aqueous extracts of each plant were made according to the ethnobotanical use. The
hippocratic assay was made with female rats; the dose used was 500 mg/kg i.p. and the control group received 0.5
ml of n.s.s.. All the animals treated showed hipothermia, and those treated with the extracts of Chaptalia nutans,
Urera baccifera and Urtica leptuphylla showed an increased colinergic activity. Acute toxicities of the aqueous
extracts were studied in mice an the mean lethal doses ranged between 1.0226 and 1.2022 g/kg. The extracts of
Urera baccifera, Chaptalia nutans, Loasa speciosa and Loasa triphylla (500 mg/kg i.p.) showed an anti-
inflammatory activity comparable with that of indomethacin. The extracts of U. baccifera and C. nutans, which
showed the greatest anti-inflammatory activity, did not show it when used orally (500 mg/kg p.o.).
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In traditional practice, medicinal plants
are used to control inflammation in many
countries. This has caused an increase in the
number of experimental and
investigations directed towards the validation
of the anti-inflammatory properties which are
putatively attributed to these remedies (Girén
et al. 1991, Kumar and Basu 1994). Leaf
infusion of U. baccifera is emplyed on
rheumatic pains (Morton 1981) and decoction
of C. nutans actually is employed for soaking
sore feet (Morton 1981).

This paper reports the results of a general
hippocratic screening, the toxicity tests and the
experimental validation of the anti-
inflammatory activity of five plants used

clinical,

empirically by the Costa Rican population as
anti-inflammatory remedies.

MATERIALS AND METHODS

Plant materials: Based on ethnobotanical
information, leaves of the plants Loasa
speciosa and Loasa triphylla (Loasaceae),
Urtica leptuphylla and Urera baccifera
(Urticaceae), and Chaptalia  nutans
(Asteraceae) were selected to validate their
anti-inflammatory activity. The plants were
botanically identified by one of the authors
(L.J.P.) and voucher samples were deposited in
the Herbarium of the Universidad Nacional
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with the following numbers: JVR 7001, JVR
6998, JVR. 6996, JVR 6997 and JVR 6995.

L.speciosa and L. triphylla were collected
in San Ramén de Tres Rios (Cartago), in
January 1994. U. leptuphylla and U. baccifera
were collected in San Gerardo de Dota (San
José) in march 1994. C. nutans were collected
in the campus of the University of Costa Rica
(San José) in April 1994.

Leaves were chopped and dried at 40 C.
for 3 days. Decoctions were prepared in the
following proportional manner: 10 g of dried
plant material were extracted by infusion with
100 ml of water at 70C for 30 min. The
extracts were filtered, vacuum-concentrated
and lyophilized. Yields of the dry extracts, on
the basis of dry plant material, were as follows:
L. triphylla, 3.61%; U. baccifera, 9.0%; L.
leptuphylla, 7.12%; C. nutans, 11.61%, and L.
speciosa, 12.78%.

Experimental animals: The animals
used were adult male Sprague-Dawley rats
(Rattus norvegicus) with a body weight
ranging from 180 g to 220 g and adult male
mice (Mus musculus) with a body weight
from 25 g to 35 g, supplied by the Animal
Care Unit of the University of Costa Rica. All
animals had free access to food and water and
were kept on a 12/12 h light-dark cycle.
Before each study, animals were submitted to
fasting for at least 12 hours.

Drugs and chemicals: Indomethacin
(Merck), lambda-carrageenan (Sigma)and
sodium chloride).

Hippocratic screening: Non-fasted
female Sprague-Dawley rats were used
according to modifications made by Sandberg
(1976) to the original method of Malone and
Robichaud (1962). Five groups of six rats were
used. The control group was given a normal
saline solution (n.s.s.). The experimental group
was treated with 500 mg/kg of extract
dissolved in n.s.s. Doses were intraperitoneally
(i.p.) applied. Animals were evaluated at 5, 15,
30, and 60 minutes and 2, 4, 6, 24, 48 and 72

hours after administration. The observed
symptoms were recorded according to Malone
and Robichaud (1962). During the second and
third day, the animals were observed once a
day. The tests were carried out at the same time
of the day to avoid the variability induced bay
circadian rhytms.

Anti-inflammatory activity: The anti-
inflammatory properties were investigated
by using the carrageenan-induced edema
model. Rats were given n.s.s., indomethacin
(10 mg/kg i.p.) or aqueous extract (500
mg/kg i.p.) 1 h before administration of an
intradermal injection of carrageenan (0.1 ml
of a 1% solution in 0.9% saline) into the
plantar surface of the rigth hind paw. The
contralateral paw was injected with 0.1 ml
n.s.s. The paw volume was measured
immediately before and each hour for 6
hours after treatment by means of volume
displacement methods (Winter et al. 1962,
Di Rosa et al.1971) using a 7140 Ugo Basile
Plesthysmometer. The difference between
the left paw and right paw volumes indicated
the degree of inflammation. The average
percentage increase in paw volume of each
group was calculated and compared with the
control group (saline) and the indomethacin
group. Extracts of C. nutans and U.
baccifera were also investigated using 500
mg/kg orally (p.o.).

Mean lethal dose: Six male mice were
used for each group study. Doses were applied
i.p. The aqueous extracts were dissolved in
normal saline solution. Animals were observed
at 6,12, 24 and 48 hours after administration
and results were evaluated according to
Malone and Robichaud (1962).

Statistical analysis: Data are expressed as
a mean S.E.M., and a Student’s “t” test was
used for comparing the data of the control and
standard groups. Probabilities of < 0.05 were
considered as a significant. Comparison
between extracts was made according to the
Duncan Test.
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RESULTS

Hippocratic screening: Animals treated
with all aqueous extracts showed diminished
body temperature as measured by inserting the
sensor probe of a digital thermometer 1 cm
into the rectum. A central nervous system
depression was also observed, characterized by
loss of motor activity and a diminished alarm
reaction. Animals treated with C. nutans, U.
baccifera and U. leptuphylla showed
abdominal cramps. Those treated with U.
baccifera showed analgesia.

Anti-inflammatory  activity:  The
intraplantar injection of the hind paw induced
a progressive edema reaching a maximum
after 3 h. Animals treated with U. baccifera, C.
nutans, L. triphylla and L. speciosa, showed an
anti-inflammatory activity comparable with
that induced by indomethacin (Fig.1,2). Those
treated with U. leptophylla did not influence
the paw edema model. The results with U.
baccifera and C. nutans (500 mg/kg i.p.) were
not statistically different according to
Statistical Duncan Test. When U. baccifera
and C. nutans were used orally (500 mg/kg )
the anti-inflammatory activity was not
different from the control group.
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Fig.1. Effect of pretreatment with saline (control),
indomethacin (10 mg/kg i.p.), Urera baccifera (500
mg/kg,i.p.) and Chaptalia nutans (500 mg/kg i.p.) on the
rat paw edema induced by carrageenan. Points are means
S.E.M. (6 animals) of the volume difference between the
paws injected with phlogistic agent and the contralateral
paw injected with saline. * p<0.05

Mean lethal dose: The mean lethal dose
of aqueous extracts of plants were: Chaptalia
nutans 1.0226 g/kg, i.p., Loasa triphylla
1.0260 g/kg,i.p., Loasa speciosa 1.1249
g/kg.i.p., Urera baccifera 1.2247 g/kg,i.p. and
Urtica leptuphylla 12022 g/kg, i.p.

DISCUSSION

The pharmacological screening was
carried out in order to determine if the aqueous
extracts of the leaves of the plants had any
other activity that might be considered of
interest and to establish general effects of the
extracts. Some of the observed effects can be
explained by the irritation associated with the
intraperitoneal administration (Gibaldi and
Perrier 1982; Gibaldi 1984). The hypothermic
effect was evident and could suggest a Central
Nervous System (CNS) mediated mechanism,
since the control of body temperature in
narrow limits for homeoterms is under direct
CNS control (Rothwell 1992). The observation
of abdominal cramps and defecation actions
with extracts of C. nutans, U. baccifera and U.
leptuphylla could be explained apparently by a
colinergic activity due to an increase in tone,
amplitude of contractions and peristaltic
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Fig.2. Effect of pretreatment with saline (control),
indomethacin (10 mg/kg i.p.), Loasa triphylla (500
mg/kg,i.p.) and Loasa speciosa (500 mg/kg i.p.) on the rat
paw edema induced by carrageenan. Points are means
S.E.M. (6 animals) of the volume difference between the
paws injected with phlogistic agent and the contralateral
paw injected with saline. * p<0.05.
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activity of the gastrointestinal tract. The
enhanced motility may be accompanied by
intestinal cramps an defecation (Goodman &
Gillman1996).

Carrageenan-induced inflammation is
useful to detect anti-inflammatory agents. (Di
Rosa et al.1971). The development of edema
in the paw of the rat has been described by
Vinegar et al. (1969) as a biphasic event. The
initial phase is atributed to the release of
histamine and serotonine (Crunkhon and
Meacock 1971). The second, accelerating,
phase of swelling is due to release of
prostaglandin like substance (Vinegar et
al.1969). It has been reported that the second
phase of edema is sensitive to both clinically
useful steroidal and non-steroidal anti-
inflammatory agents (Vinegar et al.1969, Di
Rosa et al.1971) and they are releated to COX
inhibition, specially COX-2. Aqueous extracts
of leaves of C. nutans, U. baccifera and L.
speciosa, at a dose of 500 mg/kg, i.p. showed
anti-inflammatory activity comparable to that
induced by indomethacin. L. triphylla shows
similar anti-inflammatory activity with the
exception of the measurement at 4 hours,
which is not different from the control. U.
leptuphylla did not influence the paw edema
model.

When the data were analyzed with the
Duncan Test it was possible to establish that
the anti-inflammatory activity observed for the
extacts of U. baccifera and C. nutans were
similar to that obtained with indomethacin.
The extracts of U. baccifera and C. nutans do
not have any anti-inflammatory activity when
administered orally. This is probably due to its
physico-chemical properties that do not allow
absorption from the gastro-intestinal tract
(Gibaldi 1984). Due to their anti-inflammatory
characteristics it may be of interest to continue
the biodirected fractionation of Urera
baccifera and Chaptalia nutans.

According to the toxicity classification of
Williams and Burson (1985) the aqueous
extracts of the plants studied can be classified
as “mildly toxic” as those substances whose
LD50 in mice are 5.0 g/kg.
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