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Abstract

In the range of doses of 250–500 mgykg (given i.p.) the aqueous extract ofLoasa
speciosa leaves showed an inhibitory effect on leukocyte migration, and a reduction on the
pleural exudate, as well as dose-dependent anti-inflammatory and peripheral antinociceptive
activities.
� 2002 Elsevier Science B.V. All rights reserved.
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1. Introduction

Loasa speciosa belongs to a family comprising 15 genera and approximately 250
speciesw1x and is described by Standleyw2x as an erect herb of 1–1.5 m, covered
with long stinging hairs. The lower leaves are opposite, palmate–lobate and the
flowers are recurved, campanulate, approximately 6-cm long with orange–yellow
petals. It is popularly known as ‘Campana’(bell) referring to the shape of the
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flower and ‘Ortiga veinticuatro’(Nettle twenty-four), as a reference to the duration
of the pain that results from stinging by the plantw1x. Standley refers to it as
endemic of Costa Rica but it has been reported to be present also on the highlands
(above 2000 m) of Panamaw3x.

Information obtained from local communities indicates that an infusion of the
leaves is used orally in folk medicine as anti-inflammatory and analgesic(Poveda
J. L., personal communication).

In a preliminary studyw4x, an aqueous extract of the leaves significantly inhibited
carrageenan-induced rat paw edema when administered intraperitoneally(i.p.) at
500 mgykg. The present study was, therefore, undertaken to confirm the anti-
inflammatory, to evaluate the antinociceptive properties of this plant extract and to
propose a possible mechanism of action.

2. Experimental

2.1. Plant material

L. speciosa leaves were collected in San Gerardo de Dota(San Jose), in January´
1995. The plant was identified at source by Professor Luis Poveda, of the
Universidad Nacional(Heredia, Costa Rica) and a voucher specimen(JVR 7001)
was deposited in the Herbarium of the Universidad Nacional.

2.2. Preparation of the extract

The leaves were chopped and dried at approximately 408C for 3 days. A
decoction was prepared using a proportion of 10 g of dried leaves in 100 ml of
water by warming for 30 min at 708C. The solution was filtered, concentrated and
freeze-dried to obtain the crude aqueous extract(yield: 15.75%).

2.3. Animals

The Animal Care Unit of Mexico Hospital of Costa Rica supplied male Winstar
rats, weighing 180–220 g and the Animal Care Unit of University of Costa Rica
supplied female BAL-BC mice, weighing 25–35 g. The animals had free access to
food and water and were kept in standardized environmental conditions on a 12y
12-h lightydark cycle. Before each test, the animals were fasted for at least 12 h.

2.4. Carrageenan-induced rat paw edema

Acute inflammation was tested on edema induced by carrageenan in rats.
Carrageenan(0.1 ml of a 1% solution in saline) was injected into the plantar surface
of the right hind paw of the ratsw5,6x. While the contralateral paw was injected
with 0.1 ml saline solution. Animals, allocated to treatment in groups of six, were
injected i.p. with the test extract(125, 250 and 500 mgykg, dissolved in saline),
indomethacin(10 mgykg) as reference drug or 0.1 ml of 0.9% saline solution
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(control). The paw volume was measured before the injection and each hour
afterwards for a period of 6 h with a plethismometer(Ugo Basile 7140). The
difference between the left and the right paw volumes indicated the degree of
inflammation. The average increase in paw volume of each group was calculated.

2.5. Carrageenan-induced pleurisy in rats

The test was performed according to Vinegar et al.w7x. Groups of six rats each
were pretreated with the test extract(250 or 500 mgykg, i.p.), indomethacin(10
mgykg, i.p.) or saline(0.1 ml). One hour later all animals received an intrapleural
injection of carrageenan(0.25 ml of 1% solution in 0.9% saline) on the right side
of the thorax. Three hours later the animals were anaesthetized with ether and killed
by bleeding through the portal vein. The pleural exudate was collected and the
pleural cavity was washed with 1.0-ml saline containing heparin(10 IUyml). The
number of migrating leukocytes in the exudate was determined with a Neubauer
chamber. Results were expressed as mean"S.E.M. of exudate pleural volumes(ml)
and of total leukocytes.

2.6. Formalin-induced nociception in mice

The method of Hunskaar et al.w8x was used. Each group of six mice each, was
treated with the test extract(125, 250 and 500 mgykg i.p. in saline solution), saline
solution (i.p.) and indomethacin(10 mgykg i.p.). One hour after treatment all
animals were injected with 20ml of 1% formalin in saline solution into the plantar
surface of the left hind paw. Licking time was measured in the test chamber over
30 min, in two phases: the first phase was from time zero to 5 min after formalin
injection and the second phase was from 20 to 30 min after formalin injection.

2.7. Statistical analysis

The results are expressed as mean"S.E.M. The Student’st-test was used for
comparison vs. the data of the control groups. Differences withP-0.05 were
considered statistically significant.

3. Results

3.1. Carrageenan-induced rat paw edema

The intraplantar injection in the hind paw with carrageenan induced a progressive
edema reaching a maximum after 3 h. Animals treated intraperitoneally with aqueous
extract of L. speciosa at doses of 125, 250 and 500 mgykg showed significant
edema inhibition in all phases of the experiment. The anti-inflammatory effect was
dose-related and comparable with that of indomethacin 10 mgykg, i.p. (Fig. 1).
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Fig. 1. Effect of the aqueous extract ofLoasa speciosa leaves on carragenan-induced edema in rats.
Values are mean"S.E.M.(ns6); *P)0.05.

Table 1
Effect of the aqueous extract ofLoasa speciosa leaves on carragenan-induced pleurisy in rats

Treatment Pleural exudate Leukocytes
(ml) (=10 cellsyml)3

Control (0.9% saline) 0.32"0.02 4.35"0.11
L. speciosa 250 mgykg 0.12"0.02* 0.52"0.02*
L. speciosa 500 mgykg 0.10"0.01* 0.45"0.03*
Indomethacine 0.13"0.01* 0.45"0.03*

Columns represent the mean values"S.E.M. (ns6); *P-0.05.

3.2. Carrageenan-induced pleurisy in rats

The volume of the pleural exudate in the saline group was 0.32"0.02 ml and
the leukocyte count was 4.35"0.10=10 cellsyml. Treatment with the aqueous3

extract at 250 and 500 mgykg i.p. decreased both the pleural exudate(0.12"0.02
ml and 0.10"0.01 ml, respectively), and leukocyte migrationw(0.52"0.02)=103

cellsyml and (0.45"0.03)=10 cellsyml, respectivelyx. Treatment with indometha-3

cin (10 mgykg i.p.) produced an exudate of 0.13"0.01 ml and a leukocyte
migration of 0.45"0.03=10 cellsyml. As shown by Giemsa staining, 82% of the3
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Fig. 2. Effect of the aqueous extract ofLoasa speciosa leaves on formalin-induced nociception in mice.
Bars represent the mean values"S.E.M.(ns6); *P-0.05.

cells were polymorphonuclear neutrofils, 19% monocytes, 7% little lymphocytes
and 2% eosinofils(Table 1).

3.3. Formalin-induced nociception in mice

Animals treated with saline showed response times of 57.36"1.13 s and
75.15"1.52 s in the first and second phases, respectively. Animals treated with
indomethacin(10 mgykg i.p.) showed only the first phase(46.57"0.61 s); the
second phase was totally inhibited. Those treated with the extract(125 mgykg i.p.)
showed both phases(52.27"1.33 s and 17.58"1.31 s, respectively), but animals
treated with 250 and 500 mgykg i.p. showed only the first phase(43.98"1.46 s
and 14.73"3.63 s, respectively) (Fig. 2).

4. Discussion and conclusions

The most widely used primary test for the screening of new anti-inflammatory
agents is the carragenan-induced edema in the rat hind paww5x. This edema depends
on the participation of kinins and polymorphonuclear leukocytes with their pro-
inflammatory factors, including prostaglandinsw9x. The development of edema in
the paw of the rat, after the injection of carragenan, has been described by Vinegar
et al. w10x as a biphasic event. The initial phase, observed during the first hour, is
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attributed to the release of histamine and serotoninw11x; the second one is due to
the release of prostaglandin-like substancesw10x. It has been reported that the second
phase of edema is sensitive to both steroidal and non-steroidal anti-inflammatory
agentsw6x. Based on this, it could be argued that the significant activity observed
in the suppression of the first phase of carrageenan-induced inflammation may be
due to inhibition of the release of early mediators, such as histamine and serotonin,
and the action on the second phase may be explained by an inhibition of
cyclooxygenase(Fig. 1).

The tests performed with the aqueous extract ofL. speciosa leaves in the pleurisy
model showed that this extract behaves as an inhibitor of leukocyte migration and
the formation of pleural exudate when given intraperitoneally, as some non-steroidal
anti-inflammatory drugs dow12x.

In the formalin test, there is a distinct biphasic response and analgesic drugs act
differently in its early and late phases. So, this test can also be used to elucidate
the mechanisms of pain and analgesiaw13x. L. speciosa extract is endowed with
peripheral analgesic activity, possibly related to an inhibition of cyclooxygenase.
According to Seibert et al.w14x, it may be inferred that the extract inhibits
cyclooxygenase-2, while the available data do not allow to assume thatL. speciosa
also inhibits cyclooxygenase-1.

The results of the present study show that the aqueous extract of leaves ofL.
speciosa, when given intraperitoneally, has analgesic and anti-inflammatory activi-
ties, which are dose-dependant over a range of 125–500 mgykg. Further studies are
necessary to assess the potential clinical use of this plant, or its extract or active
principles, as anti-inflammatories andyor analgesics. Work to determine its possible
immunomodulatory activity is under way.
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