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Ethnopharmacological relevance: Urtica circularis (Hicken) Sorard is a medicinal plant commonly used in
traditional medicine to relieve pain in inflammatory processes.

Aim of the study: In the present study, the in vivo antinociceptive effect of Urtica circularis ethanolic extract
and its isolated compounds has been investigated.

Materials and methods: Antinociceptive activity was evaluated through writhing, formalin and hot plate
tests in mice. The phytochemical analysis was performed.

Results: The extract produced significant inhibition on nociception induced by acetic acid (ED50:
72.2mg/kg, i.p.) and formalin (ED50: 15.8 mg/kg, i.p.) administered intraperitoneally and also orally.
Atropine diminished the activity of the extract in the acetic acid test. In this model, at dose of 10 mg/kg
i.p., vitexin was the most active of the isolated compounds (inhibition of 91%), and chlorogenic acid, caffeic
acid and vicenin-2 (6,8-di-C-glucosyl apigenin) produced an inhibition of 72%, 41% and 41%, respectively,
whereas apigenin did not show any activity.

Conclusions: These results suggest that Urtica circularis extract produced antinociception possibly related
to the presence of vitexin, chlorogenic, caffeic acid and vicenin-2. The activation of cholinergic systems
seems to be involved in the mechanism of antinociception of the extract.
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1. Introduction

Historically, human have used medicinal plants as a traditional
way of providing relief to several diseases and it is well known that
many plant-derived compounds present significant analgesic prop-
erties. Despite the progress that has occurred in the development of
therapy, there is still a need of effective and potent analgesic drugs.
In this regard, it has been widely shown that many plant-derived
substances play a relevant role in the process of development of
new strategies to treat complaints related with pain (Calixto et al.,
2000).

Urtica circularis (Hicken) Sorard is an Argentinean native herb
and is widely distributed in Paraguay, Uruguay and Brazil. It
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is known with the common names of “ortiga”, “ortiga crespa”,
“cad poropi” and “urtiginha midda”. Its aerial part is used in folk
medicine in alcoholic solution to relieve pain in inflammatory pro-
cesses (Martinez Crovetto, 1981). It is also indicated as diuretic,
antihypertensive agent and against hepatic affections and cough.
In addition to its medicinal use, the plant is considered to be

highly nutritious for its minerals and vitamins content and it is
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usually included in different food preparations (Rondina et al.,
2003).

There are no previous pharmacological studies that evaluate
the antinociceptive potential of Urtica circularis but antiinflam-
matory and analgesic effects in animal models and in vitro assays
have been reported in other species of the Urticaceae family (Urtica
dioica, Urtica urens and Urtica macrorrhiza) (Riehemann et al., 1999;
Randall, 2000; Yongna et al., 2005; Hudec et al., 2007; Marrassini
et al., 2010). Besides in Europe, traditional herbal medicinal prod-
ucts containing Urtica dioica and Urtica urens are indicated for relief
of minor articular pain (EMEA, 2008).

Taking into account these facts, the aim of this work was there-
fore to evaluate the possible antinociceptive activity of Urtica
circularis ethanolic extract, using three classical experimental mod-
els of pain. In addition, the phytochemical analysis was performed
in order to study the activity of the compounds isolated from the
extract.

2. Materials and methods
2.1. Plant material

Urtica circularis (Hicken) Sorard was collected in Estancia “La
Merced”, Saladas Department, Corrientes, Argentina and identified
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by Dr Martha Gattuso. A voucher specimen (No. 054) is deposited
in Facultad de Ciencias Quimicas, Universidad Nacional de Rosario,
Argentina.

2.2. Preparation of plant extract

The aerial parts of the plant material were dried and powdered
to a fine grade. The extracts were prepared as described below.

Ethanolic extract: Dried plant material (20g) was extracted
by maceration with 80% ethanol (200 ml) at room temperature
(seven times). The extract was concentrated and lyophilized (yield:
11.47%, wlw).

Aqueous extract: 20g of dried plant material with 400 ml of
water were boiled during 30 min. The extract was concentrated and
lyophilized (yield: 16.70%, w/w).

The extracts were dissolved in water or saline solution for oral
(p.o.) or intraperitoneal (i.p.) administration, respectively.

2.3. Phytochemical analysis

The HPLC method was developed and validated accord-
ing to Filip et al. (2001) and performed with a Varian 9000
instrument using a diode array detector. C18 column (Gemini
5 pwm, 150 mm x 4.6 mm), solvent A: H,O/AcOH (98:2), solvent B:
MeOH/AcOH (98:2). Gradient: 15-40% B, 30 min; 40-75% B, 10 min;
75-85% B, 5 min. Flow rate: 1.2 ml/min. Detection: 325 nm. Rheo-
dyne injector fitted with a 20 .l loop. Vicenin-2 (6,8-di-C-glucosyl
apigenin) was isolated and purified by different chromatographic
systems.

2.4. Animals

Female Swiss mice weighing 25-30g were used taking into
account international guiding principles and local regulations con-
cerning the care and use of laboratory animals for biomedical
research (Institute of Laboratory Animal Resources, 1996). The ani-
mals had free access to a standard commercial diet and water ad
libitum and were kept in rooms maintained at 22 +1°Cwitha 12-h
light/dark cycle. They were fasted overnight before dosing for p.o.
administration of antinociceptive test and 24 h before dosing for
stomach effect and throughout the experiments.

2.5. Antinociceptive activity

2.5.1. Formalin test

The procedure was described by Hunskaar and Hole (1987) and
consisted in the injection of 20 .l of 2.5% formalin solution (0.92%
formaldehyde) in phosphate buffer (pH 7.3) into the dorsal sur-
face of the left hind paw of the mice. Groups of animals were
treated with the Urtica circularis aqueous extract 500 mg/kg and
1000 mg/kg p.o., ethanolic extract 10-100 mg/kg i.p. and 250 mg/kg
and 500 mg/kg p.o. 30 min (i.p. administration) and 60 min (p.o.
administration) before the formalin injection. Control animals
received the same volume of saline solution (10 ml/kg). Animals
were placed individually in an observation chamber made of trans-
parent acrylic; beneath the floor, a mirror was mounted at a 45°
angle to allow clear observation of the animal’s paws. The amount
of time the animal spent licking the injected paw, considered as
indicative of pain, was recorded for 30 min after formalin injection.
The initial nociceptive scores normally peaked 5 min after forma-
lin injection (early phase) and 15-30 min after formalin injection
(late phase), representing the neurogenic and inflammatory pain
responses, respectively. Indomethacin (i.p.) and morphine subcuta-
neous (s.c.) administration were used as reference drugs. To assess
the possible participation of the opioids system on the antinocicep-
tive effect of Urtica circularis, mice were pre-treated with naloxone

(5mg/kg, i.p.) 30 min before Urtica circularis extract (100 mg/kg,
i.p.). The nociceptive response was evaluated.

2.5.2. Hot-plate test

The hot-plate test was used to measure response latencies
according to the method described by Eddy and Leimbach (1953),
with minor modifications. The mice were placed on an Ugo Basile
hot-plate maintained at 56 °C and the time between placement of
the mouse on the platform and shaking or licking of the paws or
jumping was recorded as the hot-plate latency. Mice with baseline
latencies higher than 10 s were eliminated from the study. Twenty-
four hours later and 30 min before the test, a group of animals
was treated with the Urtica circularis extract (300 mg/kg, i.p.) and
another group was given morphine (10 mg/kg, s.c.) while control
animals received the same volume of saline solution (10 ml/kg).

2.5.3. Acetic acid-induced abdominal writhing

The test was performed as described by Collier et al. (1968).
Nociception was induced by intraperitoneal injection of acetic acid
1.0%,0.1 ml/10 g body weight. Mice were treated with the Urtica cir-
cularis extract 30 min (10-300 mg/kg, i.p.) and 60 min (250 mg/kg
and 500 mg/kg, p.o.) before acetic acid injection. A group of mice
was treated with indomethacin (10 mg/kg, i.p.), used as reference
drug. Control animals received a similar volume of saline solu-
tion (10 ml/kg). The number of abdominal writhes (full extension
of both hind paws) was cumulatively counted over a period of
20 min immediately after the acetic acid injection. The antinocicep-
tive activity was expressed as percentage of inhibition of abdominal
writhes.

In order to characterize pharmacologically the antinocicep-
tion induced by Urtica circularis, the following drugs were used:
yohimbine (1 mg/kg, i.p.), antagonist of a; adrenoceptor; atropine
(2 mg/kg, i.p.), a non-selective antagonist of cholinergic muscarinic
receptors; L-nitro arginine methyl ester (L-NAME 20 mg/kg, i.p.), a
known non-selective oxide nitric synthase inhibitor; glibenclamide
(2mg/kg, i.p.), an ATP-sensitive potassium channel blocker and
L-arginine (40 mg/kg, i.p.), oxide nitric synthase substrate. Doses
and drug administration schedules were selected based on pre-
vious reports and on pilot experiments in our laboratory (Pinardi
et al., 2003; Vale et al., 2007; Bezerra et al., 2008; Guginski et al.,
2009) and were administered 30 min before Urtica circularis extract
(100 mg/kg, i.p.) The nociceptive response was evaluated in the
acetic acid-induced abdominal writhing test.

2.6. Effect on the stomach

The extract (100 and 300 mg/kg) was administered i.p. to mice.
Six hours later, the animals were sacrificed and their stomachs were
removed and cut along the greater curvature. The mucosa surface of
each stomach was washed with normal saline and observed with a
magnifying lens to determine the type and the degree of lesion for-
mation. Indomethacin (10 mg/kg) and water were used as positive
and negative control, respectively.

2.7. Acute toxicity

Groups of 10 CF-1 mice, 5 males and 5 females, were used.
The control group received only vehicle (water), and the remain-
ing groups received increasing doses up to 3 g/kg (0.5 ml/25 g body
weight) of the ethanolic extract, orally, by means of a gastric
catheter. Animals were maintained in a cage with free access to
a standard diet and water ad libitum and they were observed
twice a day, for up to 15 consecutive days. Besides the number
of deaths, other parameters such as weight loss, abdominal con-
strictions, palpebral ptosis, movement, lethargy, stereotypy, ataxia,
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vicenin2 Table 1
1754 Effect of ethanolic extract of Urtica circularis in the formalin test in mice.
OH
Hol,[.u % Treatment Licking time (s)
150 HJ LR Y l.o'\u[l N 1st phase 2nd phase
<cj].:: 7 on (0-5min) (15-30min)
i L Control 624+ 75 845+ 119
125 Aqueous extract
Urtica circularis 500 mg/kg p.o. 58.6 + 9.5 793 £ 17.5
Urtica circularis 1000 mg/kg p.o. 553 +83 723 +£10.2
100 Ethanolic extract
= Urtica circularis 10 mg/kg i.p. 61.7 £ 11.1 62.2 £ 21.0
‘f: ", Urtica circularis 30 mg/kg i.p. 254 +10.3 182 + 12.8°
= 754 ’”%\_.)—\\ ¢ Urtica circularis 100 mg/kg i.p. 46.0 + 5.8 7.6 +42
‘-)’L i Urtica circularis 100 mg/kg 54.0 + 9.8 180+ 6.5
™ O ™ i.p. +naloxone 5 mg/kg i.p.
] L ™ Ethanolic extract
501 F1 % Urtica circularis 250 mg/kg p.o. 93.0 + 18.0 77.0 + 5.7
E f Urtica circularis 500 mg/kg p.o. 73.7 £ 9.1 9.7 +9.7°
8 o Morphine 10 mg/kg s.c. 2.0+08 0+0
254 E E Morphine 10 mg/kg 53.2 £ 85 733 £9.1
% s.c. +naloxone 5 mg/kg i.p.
1A M 1 LA Indomethacin 10 mg/kg i.p. 504 + 5.5 382+ 54°
0 [N D D L R L Results were obtained by oral (p.o.) or intraperitoneal (i.p.) administration of extract,
morphine subcutaneous (s.c.) and indomethacin. Aqueous extract are indicated,
-17 T T T Each value is the mean =+ S.E.M. of results from 10 mice. Statistical differences from
10 . 20 30 the controls were determined by Dunnet’s test.
minutes

Fig. 1. Fingerprint chromatogram of the Urtica circularis ethanolic extract. The peak
of 14.798 min. Retention time matches chlorogenic acid, the peak of 21.873 min.
Retention time matches caffeic acid, the peak of 24.213 min. Retention time matches
vicenin-2, the peak of 29.388 min. Retention time matches vitexin.

tremors, convulsions, diarrhoea and presence of secretions were
observed.

2.8. Drugs

Indomethacin, morphine sulfate, glibenclamide, L-arginine, L-
NAME, yohimbine, naloxone, atropine were purchased from Sigma
Chemical Co. (St. Louis, MO, USA). Acetic acid and formalin were
acquired from Merck (Darmstadt, Germany).

2.9. Statistical analysis

The statistical significance of differences between groups was
assessed by means of analysis of variance followed by Dunnett’s
test. P values less than 0.05 were considered as indicative of sig-
nificance. ED50 values were calculated (Litchfield and Wilcoxon,
1949).

3. Results
3.1. Phytochemical analysis

The Urtica circularis ethanolic extract HPLC analysis showed
the presence of a major compound, a flavone glycoside, vicenin-
2 (Tr: 24.213 min) identified by spectroscopy (UV-vis, MS and 'H
NMR) by comparison with literature data (Abebe et al., 2005; Jian
et al., 2008). Caffeic acid (Tr: 21.873 min), cholorogenic acid (Tr:
14.798 min) and vitexin (Tr: 29.388 min) were identified in com-
parison with external standards. The corresponding fingerprint
chromatogram is shown in Fig. 1.

3.2. Effect of Urtica circularis on the response induced by formalin

As shown in Table 1, the duration of the licking for the early
phase (0-5 min) was 62.4 4+ 7.5 s and for the late phase (15-30 min)
was 84.5 +11.9s in control group. Urtica circularis aqueous extract
(500 mg/kg and 1000 mg/kg, p.o.) did not produce antinociceptive

" P<0.01 versus control group.

effect. Nevertheless, the ethanolic extract,30 and 100 mg/kgi.p.and
500 mg/kg p.o., produced a marked reduction of the licking time
in the late phase of 78.5%, 91.0% and 88.5%, respectively, show-
ing an ED50: 15.8 mg/kg (95% confidence limits: 30.3-3.1 mg/kg,
i.p.). The positive control drug, morphine (10mg/kg), signifi-
cantly attenuated the pain responses of the two phases, whereas
indomethacin (10 mg/kg) was only effective in the late phase.
Naloxone did not modify the antinociceptive effect of the ethanolic
extract.

3.3. Effect of Urtica circularis on the hot plate test

The Urtica circularis extract antinociceptive activity was evalu-
ated on the hot-plate test. The ethanolic extract (300 mg/kg, i.p.)
did not produce analgesic effect (latency time: 6.1 + 1.0 s) whereas
the latency time was significantly increased by morphine 10 mg/kg
s.c. (control: 7.6 + 1.4 s, morphine: 25.7 +1.45s).

3.4. Effect of Urtica circularis and isolated compounds on the
writhing test

The antinociceptive activity of Urtica circularis was initially eval-
uated in the writhing test. The pretreatment of the mice with
Urtica circularis (10-300 mg/kg, 20 min before stimulus) produced
a dose-related inhibition of acetic acid-induced writhing response
(ED50: 72.2 mg/kg, 95% confidence limits: 148.4-38.0 mg/kg). The
maximal antinociceptive effect 80.6% was obtained at a dose of
300 mg/kg i.p. Also, the administration at a dose of 500 mg/kg p.o.
produced a significant inhibition of the writhing response (48.4%)
(Table 2).

The mechanism of action of Urtica circularis extract was investi-
gated through the pre-treatment of animals with several drugs that
interfere in different systems. The results are shown in Fig. 2.

The systemic pre-treatment with yohimbine, L-arginine, L-
NAME and glibenclamide did not modify the antinociceptive
response elicited by the extract. Only atropine significantly pre-
vented, at least in part, the antinociception caused by Urtica
circularis (Fig. 2).

On the other hand, the response of the combination of inef-
fective doses of Urtica circularis (50 and 100 mg/kg, p.o.) with
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Number of writhes

) % - + + + + U. circularis
_ _ imbi l-arginine  |.NAME libenclamide  atropine
‘ saline yohimbine 9

saline 1 malkg 40 mg/kg 20mg/kg 2 mglkg 2 mglkg

Fig. 2. Influence of several drugs in Urtica circularis extract antinociceptive effect. Results were obtained by intraperitoneal (i.p.) administration of Urtica circularis ethanolic
extract (100 mg/kg) and i.p. administration of different drugs. Each value is the mean & S.E.M. of results from 8 mice. Statistical differences from the controls were determined
by ANOVA followed Dunnett’s test. *P<0.01; #P<0.05 (Urtica circularis + atropine versus Urtica circularis).

Table 2
Effect of Urtica circularis ethanolic extract in the acetic acid-induced abdominal
writhing test.

Treatment Number of writhes % of inhibition
Control 31+2

Urtica circularis 10 mg/kg i.p. 31+5 0

Urtica circularis 30 mg/kg i.p. 21+3 32.2

Urtica circularis 100 mg/kg i.p. 9+3 70.9

Urtica circularis 300 mg/Kkg i.p. 6+3 80.6

Urtica circularis 250 mg/kg p.o. 32+10 0

Urtica circularis 500 mg/kg p.o. 16+1 48.4
Indomethacin 10 mg/kg i.p. 13+3° 58.1

Results were obtained by intraperitoneal (i.p.) or oral (p.o.) administration of ethano-
lic extract and i.p. administration of indomethacin. Each value is the mean + S.E.M.
of results from 8 mice. Statistical differences from the controls were determined by
ANOVA followed Dunnett’s test. "P<0.01.

indomethacin (3 mg/kg, p.o.) significantly inhibited the nociceptive
response induced by acetic acid (Table 3).

Interestingly, vitexin at 10 mg/kgi.p. produced a significant inhi-
bition (91%) of acetic acid-induced abdominal constrictions in mice,
and chlorogenic acid, caffeic acid and vicenin-2 produced an inhi-
bition of 72%, 41% and 41%, respectively, whereas apigenin did not
show any activity (Table 4).

Table 3
Effect of Urtica circularis ethanolic extract, indomethacin and the association of both
in the acetic acid-induced abdominal writhing test in mice.

Treatment Number of writhes % of inhibition
Control 34+2

Urtica circularis 50 mg/kg 2241 35
p.o.

Urtica circularis 100 mg/kg 23+4 32
p.o.

Urtica circularis 18+5 47
50 mg/kg +indomethacin

3 mg/kg p.o.

Urtica circularis 15+ 3" 56
100 mg/kg +indomethacin

3 mg/kg p.o.

Indomethacin 3 mg/kg p.o. 21+3 38

Results were obtained by oral (p.o.) administration of ethanolic extract and

indomethacin. Each value is the mean =+ S.E.M. of results from 8 mice. Statistical

differences from the controls were determined by ANOVA followed Dunnett’s test.
* P<0.05.

3.5. Effect on the stomach

There was not any loss of normal morphology, discoloration
of mucosa or edema formation in the treated animals. Haemor-
rhages and petechial points only were observed in mice treated
with Urtica circularis 300mg/kg and indomethacin 10 mg/kg.
However, the amount of animals which showed lesions and
the magnitude of the lesions were of a lesser extent in the
animals treated with the extract than the observed in those ani-
mals that received indomethacin (animals with lesion: Urtica
circularis 300mg/kg: 71%; indomethacin 10 mg/kg: 100%). The
Urtica circularis 100 mg/kg group did not show a significant dif-
ference compared to the control group, which only received
water. Although there was no difference between the stom-
ach weights of the mice treated with the extract and the ones
treated with indomethacin (control: 232.4+10.3 mg; Urtica cir-
cularis 100 mg/kg: 249.2+9.7mg; Urtica circularis 300 mg/kg:
255.7 £+ 11.3 mg; indomethacin 10 mg/kg: 247.6 4 25.7 mg), further
histological studies on stomach must be perform.

3.6. Acute toxicity

In order to evaluate the Urtica circularis extract safety, doses up
to 3000 mg/kg were administered orally to mice. The oral LDsg is
therefore greater than this amount in mice. No significant differ-
ences in body weight between the control and any of the treated
groups were noted at any time. Besides, the extract did not produce
any sign of toxicity at the tested doses during the period of obser-

Table 4
Effect of compounds isolated from Urtica circularis extract on acetic acid-induced
abdominal writhing test in mice.

Treatment Number of writhes % of inhibition
Control 32+4 -
Chlorogenic acid 10 mg/kg i.p. 9+4" 72
Caffeic acid 10 mg/kg i.p. 19+3 41
Vitexin 10 mg/kg i.p. 3+17 91
Apigenin 10 mg/kg i.p. 34+3 0
Vicenin-2 10 mg/kg i.p. 19+3° 41
Indomethacin 10 mg/kg i.p. 12427 62

Results were obtained by intraperitoneal administration of isolated compounds and
indomethacin. Each value is the mean + S.E.M. of results from 5 mice. Statistical
differences from the controls were determined by ANOVA followed Dunnett’s test.
" P<0.05.
“ P<0.01.
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vation and at necropsy no macroscopic changes in organs could be
detected in the treated groups.

4. Discussion

The present study was undertaken to evaluate the antinocicep-
tive effect of Urtica circularis ethanolic extract on three classical
nociception models in mice: the acetic acid-induced writhing test,
the formalin test and the hot plate test, which are useful meth-
ods for screening prospective antinociceptive compounds or plant
extracts.

Although other species of the Urtica genus (Urtica dioca, Urtica
urens) are used for pain relief, this is the first time that the antinoci-
ceptive effect of Urtica circularis in experimental pain models is
reported.

Firstly, the aqueous and ethanolic extracts were evaluated,
nevertheless only the ethanolic extract showed antinociceptive
activity, supporting the traditional use of the plant as alcoholic
solution. Therefore, it was decided to continue the study with the
ethanolic extract.

On the other hand, since the route of administration is one of the
most important factors affecting the results of in vivo methods, the
i.p. administration was chosen for primary screening, nevertheless,
the extract showed activity even if it was administered orally.

The nociception induced by formalin is associated with injured
tissue and it is believed that it more closely resembles clinical pain
in comparison to other test that employ mechanical or thermal
stimuli, so the extract was evaluated in this test, firstly. The sub-
cutaneous injection of formalin in the rat paw induces a biphasic
response. The early phase is short-lived and initiates immediately
after injection, being characterized by C-fiber activation due to
peripheral stimuli. The late phase is a longer, persistent period
caused by local tissue inflammation and also by functional changes
in the dorsal horn of the spinal cord, therefore, this phase is inhib-
ited both by opioids and antiinflammatory drugs. In this way,
substances that act primarily as central analgesics inhibit both
phases while peripherally acting drugs inhibit only the second
phase (Le Bars et al., 2001). The effect observed with the extract
suggested that the antinociceptive action would be related with
peripheral mechanisms. In the same way, indomethacin inhibited
formalin induced pain in the second phase while morphine, signif-
icantly attenuated the pain responses in the two phases. Besides
naloxone, a non-selective antagonist of opioid receptors, did not
change the Urtica circularis antinociceptive effect in formalin test,
but inhibited the one produced by morphine. Moreover, in the hot
plate test, a useful method for the evaluation of central antinoci-
ceptive activity, as well as a validated model for opioid-derived
analgesic compounds, the Urtica circularis extract had no effect;
however, the latency time was significantly increased by morphine.
These observations together with the lack of activity in the first
phase of the formalin test reinforce the notion that the opioid sys-
tem is not involved in the extract’s effect.

In the writhing model, Urtica circularis extract produced marked
antinociceptive effect. This is a good model of visceral pain and the
algesic effects of acetic acid are due to liberation and increased lev-
els of several mediators such as histamine, serotonin, bradykinin,
cytokines and eicosanoids in the peritoneal fluid. These mediators
are able to increase vascular permeability, reduce the threshold
of the nociception and stimulate nociceptive fibers (Deraedt et al.,
1980; Ikeda et al., 2001). Additionally, different mechanisms, nora-
drenergic, cholinergic systems and NO/cGMP, PKG/atp pathway
have been involved in the acetic acid nociceptive response.

It was reported that noradrenergic systems would play a
modulatory role in the expression of behavioural effects of this
irritant agent (Korzeniewska-Rybicka and Plaznik, 2001). Bezerra

et al. (2008) showed that a2-adrenoceptors agonist significantly
reduced the writhing response. Besides, these kinds of agonists
are used in clinical practice for the treatment of acute pain events
and prevention of postoperative pain (Eisenach et al., 1995). Nev-
ertheless, according to our studies, yohimbine, an antagonist of
a2-adrenoceptors, did not modify the extract’s effect, discarding
that a possible a2 agonism could be involved in its antinociceptive
activity.

A growing amount of evidences point out L-arginine-nitric
oxide pathway as a relevant factor for antinociceptive effect of
many drugs. NO is able to increase the concentration of cGMP
which will lead to activation of potassium channels. The open-
ing of these channels induces the membrane hyperpolarization
and reduces the depolarization and action potential transmis-
sion abilities of neurons, thereby inducing analgesia (Nguelefack
et al.,, 2010). In the same sense, Sachs et al. (2004) and Vale
et al. (2007) have described that NO/cGMP, PKG/arp pathway is
an additional mechanism of action of some peripheral analgesics
and this events’ sequence would be considered an antagonistic
mechanism to the hyperalgesic state that occurs in inflamed tis-
sues. Then, to further understand the mechanism of action of the
extract and to determine the possible participation of this path-
way in the antinociception induced by Urtica circularis, its activity
was evaluated in presence of L-arginine (an oxide nitric synthase
substrate), L-NAME (a non-selective oxide nitric synthase inhibitor)
and glibenclamide (an ATP-sensitive K* channels blocker). None of
these drugs reversed the antinociceptive effect of extract, suggest-
ing a non-participation of this pathway.

Finally, atropine exhibited a significant inhibitory effect of the
Urtica circularis extract antinociceptive activity, suggesting that
muscarinic receptors would be involved in this action. It has
been demonstrated that cholinomimetic agents have therapeutic
potential for several clinically relevant pain states including inflam-
matory, neuropathic, visceral pain and arthritis (Pinardi et al., 2003;
Wang et al., 2005; Jones and Dunlop, 2007) and several studies have
shown that muscarinic agonists can reduce serum proinflamma-
tory cytokines (Borovikova et al., 2000), modulating the pain.

Therefore, from the different mechanisms analyzed, only cholin-
ergic system could be involved in the antinociceptive action of
Urtica circularis extract.

In the acute pain models, Urtica circularis showed similar activ-
ity to indomethacin (positive control), a known nonselective COX
inhibitor, but unlike this, the extract did not produce mucosal
injury on the stomach at the lower dose. Since non-steroid anti-
inflammatory drugs (NSAIDs) are used for pain related diseases,
such as osteoarthritis, but they are usually associated with seri-
ous complications (gastrointestinal bleeding and renal failure), the
association with the extract could decrease the dose of NSAIDs
needed to achieve the same antinociceptive effect. In this way, the
coadministration of Urtica circularis extract and indomethacin, at
doses in which each one of them did not produce any antinocicep-
tive effect, exhibited a significant analgesic activity in the writhing
model. In accordance with these findings, it has been reported in
a randomized double-blind placebo-controlled clinical trial, that a
food supplement containing Urtica dioica decreased the need for
analgesics and NSAIDs and improved the symptoms of osteoarthri-
tis (Jacquet et al., 2009). So, this association could be a relevant
and useful treatment for diseases related with inflammatory pain,
although this result must be confirmed in long term studies, in
order to test the persistence of this effect.

Based on the pharmacological activity observed and that no
scientific references about its toxicity have been described, the
safety of the ethanolic extract was evaluated. LDsq is higher than
3000 mg/kg, suggesting that the extract has a low toxicity profile.

Finally, aiming to identify the substances that could be responsi-
ble for the activity of Urtica circularis, the compounds isolated from
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the extract (caffeic acid, chlorogenic acid, vitexin and vicenin-2)
were analyzed. Apigenin was also evaluated for its structural rela-
tion with vitexin and vicenin-2 but it did not produce any effect.
Chlorogenic acid showed antinociceptive activity in the writing
test, activity that Dos Santos et al. (2006) have previously reported
in the formalin-induced pain test. Caffeic acid, a natural compound
widely distributed in plants, produced a slight significant activity
in this work as well as it was showed by De Campos Buzzi et al.
(2009) in several experimental models. Nevertheless, in agreement
to our knowledge, this is the first time, that vitexin and vicenin-2
showed a significant antinociceptive effect in an algesic chemical
model.

5. Conclusion

The results of the present study demonstrate, for the first time,
that the Urtica circularis extract has a dose-related antinocicep-
tive action in chemical models of nociception in mice, suggesting
that the extract and/or its active principles might represent poten-
tial therapeutic options for the treatment of pain related diseases.
The antinociceptive action showed in the present study supports
the ethnomedical use of this plant and contributes to the knowl-
edge of the chemical composition of our medicinal flora. However,
involvement of other components in the plant still has to be
determined.
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