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The species, Herissantia crispa (L.) Brizicky, popularly known as malvaísco, is a plant belonging to the 
Malvaceae family. There are many reports on the pharmacological activity of other species of the 
Malvaceae family in traditional medicine showing anti-inflammatory, antinociceptive, and diuretic 
activities. In this study, the antinociceptive effect of the ethanol extract of H. crispa (EEHc) was 
observed in mice. The results showed that EEHc at all doses did not significantly change the latency to 
thermal stimulus 30, 60 or 120 min after treatment in the hot plate test. The EEHc in the acetic acid-
induced writhing test, decreased significantly the number of contortions in the following doses: 250 
(1.22 ± 0.57), 500 (2.2 ± 0.87) or 750 mg/kg (3.6 ± 1.42) as compared to the control group (17.78 ± 1.84). 
EEHc significantly reduced paw licking time at all doses tested in the early and late phase of the 
formalin test similar to the morphine treated group. The 750 mg/kg dose showed the best effect on 
phase 1 (54.33 ± 4.95) and phase 2 (13.5 ± 10.68) as compared to the control (95.3 ± 5.32 and 222.8 ± 
23.39, subsequently). However, naloxone (NLX) did not reverse the antinociceptive effect of EEHc. 
Therefore, EEHc showed an antinociceptive activity, but this effect does not involve the opioid system. 
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INTRODUCTION  
 
Plants have been used as medicines by the population, 
providing good sources of pharmacologically active 
substances and improving the therapeutic arsenal (Parra 
et al., 2001). In recent years, there has been a great 
scientific advancement involving chemical and pharma-
cological studies of medicinal plants aimed at obtaining 
new compounds with therapeutic properties (Cechinel-
Filho, 2011). Currently, approximately 48% of drugs used 
in therapy resulted, directly or indirectly, from natural 
products, especially medicinal plants (Balunas and 
Kinghorn, 2011). Among many medicinal species of 
interest, there are plants belonging to the Malvaceae 
family, and a wide variety of natural compounds found in  
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species of this family possess proven pharmacological 
properties. When scientifically investigated, the aqueous 
crude extract of Sida cordifolia showed significant anti-
inflammatory and antinociceptive effects (Franzotti et al., 
2000). The hydroalcoholic crude extract of S. cordifolia 
presented a central nervous system depressant activity 
(Franco et al., 2005). The crude extract of Sida 
rhomboidea showed excellent antinociceptive and anti-
inflammatory effects (Venkatesh et al., 1999). Studies on 
species of other genus belonging to the Malvaceae family 
as Pavonia and Abutilon showed pharmacological activities as 
emollient, diuretic, and antirheumatic (Ahmed et al., 
1990). This family comprises 243 genera and 4225 
species, and occurs in almost all parts of the world 
except very cold regions, being particularly abundant in 
tropical regions, mainly South America (Heywood, 1993). 

Herissantia is a genus of the Malvaceae family which 
has  few   studies   reported   about   their   chemical  and 
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pharmacological properties. It consists of six or more 
species restricted to tropical America (Fryxel, 1997). 
Several types of phytochemicals, such as fatty acid, 
triterpenes, steroids, phenolic acid, and flavonoids were 
isolated from species of this genus (Silva et al., 2005). 
The plant Herissantia crispa (L.) Brizicky, popularly 
known as malvaísco, belongs to the Malvaceae family 
(Agra et al., 2008) and there are few pharmacological 
studies related to this particular species. Pharmacological 
experiments indicated that the species has antidiarrheal, 
antiulcer, antimicrobial activity (Lima et al., 2009), and 
antifungal activity (Johann et al., 2010). Phytochemical 
study of H. crispa resulted in the isolation of seven 
chemical constituents, three steroids (β-sitosterol, 3-O-β-
D-glucopyranoside sitosterol, and stigmasterol 3-O-β-D-
glucopyranoside) and four flavonoids: 3,5,7,4 '-tetrai-
droxiflavonol (kaempferol), 3,5,7,3', 4'-pentaidroxilflavonol 
(quercetin), kaempferol 3-O-beta-D-glucopyranoside 
(tiliroside), and kaempferol 3,7-di-O-alpha-L-ramino-
piranosídeo (lespedine) (Costa, 2006).  

The crude extract of H. crispa when evaluated in 
pharmacological behavioral screening test in our 
laboratory, presented evidence of depressant activity, 
and preliminary tests to determine the specific activity, 
showed a promising analgesic activity. To contribute to 
the expansion of scientific knowledge about the Mal-
vaceae family, this study aimed to access, the possible 
antinociceptive effects of the ethanolic crude extract of H. 
crispa in animal models.  

 
 
MATERIALS AND METHODS 

 
Plant  

 
The aerial parts of H. crispa were collected from the Pedra da Boca, 
Araruna, state of Paraíba, in June 2009, and a voucher specimen 
(6237) was deposited at the Herbarium of Professor Lauro Pires 
Xavier (JPB), Federal University of Paraiba. 

 

 
Extraction  

 
The aerial parts of H. crispa (EEHc) were dried in a circulating air 
oven at 40°C. After that, it was ground in a mechanical mill, and 
was subjected to maceration in a glass bottle with EtOH:H2O (95:5) 
for 72 h. The filtrate was concentrated in a rotary evaporator at 
50°C, providing the ethanol extract.  

 

 
Sample preparation 

 
The crude extract of H. crispa was solubilized in distilled water, 
using when necessary, cremofor (0.2%). All substances were 
prepared immediately before each experiment, using decimal 
concentrations in order to enable the administration of 0.1 ml/10 g 
of body weight. The treatments were performed intraperitoneally 
(i.p.) where the EEHc was administered at doses of 250, 500, and 
750 mg/kg of animal weight. Control groups were treated with a 
similar volume of vehicle used in the dilution of the experimental 
group. 

 
 
 
 
Animals 
 
Swiss male mice (25 to 35 g), from the animal house of Prof. Dr. 
Thomas George, Federal University of Paraíba (UFPB), Brazil, 
were used. The animals were housed in cages with free access to 
food and water. All animals were kept under 12 h light/dark cycle 
(lights on at 6:00 a.m). The animals were treated according to the 
ethical principles of animal experimentation of Brazilian College of 
Animal Experiments (COBEA), Brazil, and the rules of the National 
Institute of Health Guide for Care and Use of Laboratory Animals. 
The animal studies Committee of the Federal University of Paraíba, 
approved the experimental protocols (number 0607/08). 
 
 
Hot-plate test 
 
The animals were placed on the hot plate (51 ± 1°C), 30 min after 
treatment, and the latency time was recorded, which is the time 
between placing the animal in the preheated plate and the attempt 
by the animal to jump or lick a paw. This procedure was repeated 
60 and 120 min after administration. The animals remained on 
board for a maximum time of 30 s to prevent tissue damage. 
Morphine (10 mg/kg i.p.) was used as standard drug and positive 
control (Almeida and Oliveira, 2006). 
 
 
Acetic acid-induced writhing test 
 
The animals were divided into five groups and treated with vehicle, 
EEHc (250, 500 or 750 mg/kg), and morphine (6 mg/kg). Thirty 
minutes after, the animals were injected with a solution of 1% acetic 
acid in distilled water (0.1 ml/10 g) and were placed in individual 
polyethylene cages. Five minutes later, the number of writhing of 
each animal was registered during 10 min. A significant reduction in 
the number of contortions when compared with the control group is 
considered an antinociceptive response (Bastos et al., 2006). 
 
 
Formalin test 
 
The animals were divided into five groups and treated with vehicle, 
EEHc (250, 500 or 750mg/kg), and morphine (10 mg/kg). After 30 
min, 20 µl of a 2.5% formalin solution was injected into the 
subplantar region of the right hind paw. The duration of paw licking 
was measured at 0 to 5 min (first phase) and 15 to 30 min (second 
phase) after formalin administration (Vaz et al., 1996). 
 
 

Participation of the opioid system 
 
To investigate the possible participation of the opioid system on the 
antinociceptive effect of EEHc, the animals were pre-treated with 
naloxone (NLX, a non-selective opioid antagonist) at a dose of 6 
mg/kg (s.c.); 15 min after, the test group received treatment with 
EEHc (750 mg/kg) and the standard group received morphine (10 
mg/kg). The other group (control) received only vehicle, and after 
30 min, all groups were tested with formalin (Tjolse et al., 1992). 
The parameter measured was the duration of paw licking. 
 
 

Statistical analysis 
 
The results were expressed as mean ± standard error of mean 
(SEM) and statistically analyzed by one way analysis of variance 
(ANOVA), followed by Dunnett’s test for parametric measures and 
Kruskal-Wallis test, followed by Dunn's multiple comparison for 
nonparametric measures. The results were considered statistically 
significant when P < 0.05. All data were analyzed  using  GraphPad  
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Figure 1. Effect of EEHc and morphine (10 mg/kg) in mice on the latency time in the hot 
plate test, 30, 60, and 120 min after treatment of animals. Values are expressed as mean 
± SEM (n = 10). **P < 0.01 (one-way ANOVA followed by Dunnett’s post test). 
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Figure 2. Effect of EEHc and morphine in mice, in the number of abdominal 
contortions induced by acetic acid. Values are expressed as mean ± SEM (n = 10). 
***P < 0.001 (one-way ANOVA followed by Dunnett’s post test).  

 
 
 
Prism, version 5.0 (GraphPad Software Incorporated, San Diego, 
USA). 

 

 
RESULTS 
 

Hot plate test 
 

There was no significant variation in latency to thermal 
stimulus 30, 60 or 120 min after administration of EEHc 
(250, 500, and 750 mg/kg, i.p.) as compared to the 
control group (Figure 1). Morphine (10 mg/kg, i.p.) used 
as standard substance in this test, showed a significant 
increase in latency time, 60 min after administration. 
However,   morphine    did    not   change    latency   time   

significantly, 30 and 120 min as compared to the control. 

 
 
Acetic acid-induced writhing test 

 
The EEHc significantly reduced the number of writhings 
caused by acetic acid administration, at all three doses 
tested: 1.22 ± 0.57 at the dose of 250 mg/kg, 2.2 ± 0.87 
at the dose of 500 mg/kg, and 3.6 ± 1.42 at the dose of 
750 mg/kg, i.p., as compared to control (17.78 ± 1.84). 
Similarly, morphine (6 mg/kg, i.p.) also caused a 
reduction in the number of writings in animals (Figure 2). 
The results did not differ statistically among treatment 
groups.  
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Figure 3. Effect of EEHc and morphine in mice in the first and second phase of the formalin test. Values 
are expressed as mean ± SEM (n = 10). *P < 0.05, **P < 0.01, ***P < 0.001 (one-way ANOVA followed by 
Dunnett’s post test (phase 1) or Kruskal-Wallis’s followed by Dunn's post-test (phase 2)).  

 
 
  

Phase 1 Phase 2
0

50

100

150

200

250

300

350

400
Control

EEHc - 750

Morphine - 10

EEHc - 750 + NLX

Morphine -10 + NLX

***
***

**

*** ** **

_____________
Treatment (mg/kg)

_____________
Treatment (mg/kg)

P
a
w

 l
ic

k
in

g
 t

im
e
 (

s
)

 
 

Figure 4. Effect EEHc and morphine in mice in the first phase and second phase of the formalin test after 
pre-treatment with naloxone (NLX, 6 mg/kg). Values are expressed as mean ± SEM (n = 10). **P < 0.01, 
***P < 0.001 (one-way ANOVA followed by Dunnett´s post test (phase 1) or Kruskal-Wallis’s followed by 
Dunn's post-test (phase 2)). 

 
 
 
Formalin test 
 
In the early and late phase of the test, mice treated with 
EEHc (250, 500, and 750 mg/kg, i.p.) showed a 
significant decrease in paw licking time as compared to 
the control. The inhibitions observed were 64.11 ± 5.99, 
68.22 ± 7.62, and 54.33 ± 4.95% at doses of 250, 500, 
and 750 mg/kg respectively, as compared to the control 
(95.30 ± 5.32) in the first phase and 34.20 ± 16.77, 38.56 
± 12.32, and 13.50 ±10.68 mg/kg, respectively as 
compared to control (222.8 ± 23.39) in the second phase. 
The standard group treated with morphine (10 mg/kg) 
inhibited 26.40 ± 5.58 in the first phase  and  17.0 ± 11.76 

in the second phase (Figure 3). 
 
 
Participation of opioid system 
 
The pre-treatment of mice with NLX did not affect the 
antinociceptive effect of EEHc (750 mg/kg) in paw licking 
time in early and late phases of the formalin test, but 
reversed the antinociception caused by morphine (10 
mg/kg), since the drug acts via opioid receptors (Figure 
4). The inhibition values were: 54.33 ± 4.95 (750 mg/kg), 
62.20 ± 9.33 (750 + NLX), 28.33 ± 6.1 (morphine), and 
86.10 ±  6.64 (morphine  +  NLX) to phase 1  and  13.5  ±  



 
 
 
 
10.68 (750 mg/kg), 28.11 ± 15.85 (750 + NLX), 17.9 ± 
10.89 (morphine), and 153.2 ± 36.78 (morphine + NLX) to 
phase 2. 
 
 

DISCUSSION 
 

The investigation of medicinal plants from the information 
provided by folk medicine and herbal medicine has 
gained support in scientific research, aiming to develop 
new effective drugs that do not exhibit toxic effect or have 
low toxicity (Taylor et al., 2001). Although, H. crispa 
species does not have ethnopharmacological indication, 
it was selected for study because of some isolated 
flavonoids with proven activity (Dimas et al., 2000; 
Matsuda et al., 2002; Jorge, 2003; Sala et al., 2003; Silva 
et al., 2005; Costa, 2006; Costa et al., 2007). In this 
study, we assessed the possible antinociceptive effects 
of H. crispa (EEHc) using nociceptive models. The EEHc 
showed no effect in the hot plate test, which is a test 
used to evaluate the analgesic activity mediated by 
central mechanisms (Antoniolli and Villar, 2003). 
However, treatment of mice with morphine resulted in 
significant increase in the latency to the thermal stimulus. 
In the acetic acid-induced writhing test, which is a highly 
sensitive method to test centrally and/or peripheral acting 
drugs (Vaz et al., 1996), EEHc reduced the number of 
writhings in all the three doses tested. This indicates that 
the EEHc has antinociceptive activity and/or inhibits the 
release of inflammatory mediators or cytokines. The 
nociceptive response to acetic acid may involve a direct 
stimulation of nociceptive afferent fibers, due to a pH 
decrease or a synthesis of inflammatory mediators, such 
as metabolites of arachidonic acid through cyclo-
oxygenase, with subsequent biosynthesis of prosta-
glandins (Franzotti et al., 2000). Formalin produced a 
distinct biphasic response where analgesic drugs may act 
differently in early and late phases of the test (Morteza-
Semnan et al., 2002). The early phase results from direct 
chemical stimulation of nociceptive afferents, especially C 
fibers and release of substance P, and can be inhibited 
by centrally acting drugs such as morphine (Heapy et al., 
1987). The late phase results from the action of 
inflammatory mediators released locally, such as 
prostaglandins, serotonin, histamine, and bradykinin 
(Murray et al., 1988), or by facilitation of spinal synaptic 
transmission (Tjolsen et al., 1992). Drugs acting centrally, 
inhibit both phases of the formalin test; however, 
peripheral acting drugs are effective only in the late 
phase (Shibata et al., 1989). Like other substances that 
act on the central nervous system, the EEHc inhibited 
both phases of the test similar to morphine. Therefore, 
these results confirm the central antinociceptive effect of 
H. crispa. 

Among the neurotransmitter systems involved in pain, 
the opioid system is one of the most important (Hess et 
al., 2010). Our results showed that the antinociceptive 
effect of EEHc does not  involve  the  participation  of  the  
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opioid system since NLX, an opioid antagonist, reversed 
the antinociception caused by morphine without affecting 
antinociception produced by EEHc, in the formalin test. 

Conclusively, this study demonstrated that the EEHc 
have antinociceptive activity in the central nervous 
system. However, the EEHc does not exert its effects 
through the activation of receptors opioids. Additional 
studies are needed to investigate the mechanism of 
action of EEHc in the mechanisms of pain inhibition in the 
central nervous system. 
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