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Abstract: The oil of the fruits of Euterpe oleracea Mart., Arecaceae (OEO), was
evaluated in models of inflammation and hyperalgesia in vivo to study its effects
on these conditions. The experimental models contained the writhing test in
mice, rat paw edema, granuloma test in rats, vascular permeability in rats, cell
migration to the peritoneal cavity in rats and ear erythema induced by croton oil
in mice. Doses of 500, 1000 and 1500 mg/kg of OEO were administered orally.
The observed number of writhes was inhibited by 33.67, 45.88 and 55.58%,
respectively. OEO produced a dose-dependent effect, with linear correlation
coefficient R=0.99 (y=0.0219x+23.133), and the median effective dose found
was 1226.8 mg/kg. The oral administration of 1226.8 mg/kg of OEO inhibited
carrageenan-induced edema by 29.18% (p<0.05) when compared to the control
group. The daily administration of OEO for six days inhibited the formation
of granulomatous tissue by 36.66% (p<0.01). In ear erythema induced by
croton oil, OEO presented a significant inhibition (37.9%). In the vascular
permeability test, treatment with OEO decreased the response to histamine,
inhibiting vascular permeability by 54.16%. In carrageenan-induced peritonitis,
OEO reduced the number of neutrophils migrating compared to the control
group by 80.14%. These results suggested that OEO has anti-inflammatory
and antinociceptive activities, probably of peripheral origin and linked to
prostaglandin biosynthesis inhibition.
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Introduction

Euterpe oleracea Mart. popularly known
as "agai" palm tree, occurs naturally in the Amazon
region, widely distributed in the floodplain forest of
the Amazon estuary that extends to Venezuela and
Guyana (Almeida et al., 2004). The fruit of the acgai
palm tree, known as agai berries, presents considerable
potential for the development of new medicines, and
it has received a great deal of attention in recent years
because of the health benefits associated with its high
antioxidant activity and phytochemical composition
(Lichtenthaler et al., 2005; Rodrigues et al., 2006;
Schauss et al., 2006; Pacheco-Palencia et al., 2007).

The "acai" palm tree (Euterpe oleracea Mart.)
belongs to the family Arecaceae. It is a palm tree that
stands out among the palm trees that ornament the

Amazon flora and has been used for subsistence by rural
inhabitants (Calzavara, 1972). Different parts of this
plant have been used extensively in popular medicine.
For example, the oil of the fruit has antidiarrheic action
(Plotkin Balick, 1984), and the root, combined with
Carica papaya, Citrus sp. (lemon) and Quassia amara,
has an anti-malarial agent (Vigneron et al., 2005). A
great deal of attention has been given recently to the
anti-oxidant capacity of the "acai" berry and its use
as a functional food, in dermocosmetics and even as a
nutraceutical (Lichtenthéler et al., 2005; Coisson et al.,
2005; Agra et al., 2007).

The "agai" berry is characterized by its spherical
shape with a diameter of 1.0 to 1.5 cm and violet color
bordering on black. From the third year on, the palm
tree produces the fruit, with maximum production in the
fifth and sixth years, in two harvests per year: summer
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and winter. Studies revealed that the "acai" berry is
rich in bioactive polyphenols, with special emphasis
on the anthocyanins, cyanidin glycosides, cyanidin-
3-rutoside, cyanidins-3-sambubiosides, feonidin-3-
rutoside, the proanthocyanidins, like polymers and other
flavonoids, orientin, isovitexin, scoparin and taxifolin
deoxyhexose (Schauss et al., 2006; Coisson et al., 2005;
Del Pozo-Insfran et al., 2004; Gallori et al., 2004).
As antioxidants have shown antiphlogistic properties
and attenuate tissue lesion (Conner & Grisham, 1996;
Cuzzocrea et al., 2001), the composition of the oil from
the "agai" berry might be involved in the attenuation of
the inflammatory process as well as in nociception.

Unsaturated fatty acids are also present in the
"agai" berry, with oleic acid being the major compound,
and palmitic acid as a second major compound
(Mantovani et al., 2003; Schauss et al., 2006). Schauss
et al. (2006) evaluated the "agai" in powdered form and
observed an inhibitory effect in the cyclooxygenase
enzyme of type 1 and 2 in in vitro assays, concluding
that "acai" is a promising anti-inflammatory agent.
The oil of Euterpe oleracea contains several phenolic
compounds, with special emphasis on vanillic acid, one
of the major components. These phenolic compounds
have antioxidant properties, which makes this oil a
promising addition to food, supplements, cosmetics and
medicines (Pacheco-Palencia et al., 2008). The Euterpe
oleracea Mart. extracts were also able to inhibit the
production of nitric oxide and iNOS expression from
culture cells (Matheus et al., 2006). This effect appears
to be a consequence of direct action of the extract on
the biosynthesis of NO, which has several physiologic
activities, such as vasodilation, tumoricid and cytotoxic
activities.

In a study conducted by Pacheco-Palencia
et al. (2008), it was demonstrated that the chemical
composition of "acai" oil had a significant influence on
cell proliferation, suggesting antiproliferative property
for polyphenols in cancer cell cultures. In another
study, conducted by Del Pozo-Insfran et al. (2004),
the antiproliferative and pro-apoptotic activity of the
polyphenolic compounds of "acai" against leukemia-
causing HL-60 cells was demonstrated.

In addition to these studies, it was demonstrated
that Futerpe oleracea had a vasodilator effect and that
this effect was dependent on the activation of the NO-
GMPC pathway, suggesting the possibility for the
use of "agai" as a medicinal plant in the treatment of
cardiovascular diseases (Rocha et al., 2007).

Considering the data presented above, this
study aims to investigate the possible anti-inflammatory
and antinociceptive effects of E. oleracea Mart. oil.

Material and Methods
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Oil obtainment

The oil of the Euterpe oleracea Mart.,
Arecaceae (OEO) fruits was kindly provided by
the company Agai do Amapa Agro-Industrial Ltda
Sambazon, located in the city of Macapa, State of
Amapa, Brazil. The extraction method consisted of a
standardized method used by the company, which was
not available to publish because of patent protection.

Analysis of the composition of the OEO

The OEO was analyzed using a Shimadzu
Quadrupole GC/MS system, model QP 5000, with the
following programmed conditions: capillary column
DB-1 (dimethyl polysiloxane) 30 m length x 0.25 mm
internal diameter; carrier gas: Helium (1 mL/min); 120
°C/2 min and 8 °C/min up to 290 °C/10 min; injector
temperature: 250 °C; detector temperature: 280 °C;
oven temperature: 120 °C; injection mode: 0.1 pL (10%
solution), split 1:20; 500 ng/na column. A sample of 1
puL was injected using a splice type device.

Anti-inflammatory and antinociceptive activities of
OEO

Animals

Male albino Wistar rats weighing between 180-
200 g, and male albino Swiss mice (20-25 g), from the
Centro Multidisciplinar para Investigagdo Biologica
na Area da Ciéncia em Animais de Laboratorio
(Multidisciplinary Center for Biological Investigation
in the Area of Science in Laboratory Animals) of the
Faculdade de Ciéncias Médicas of Unicamp, Campinas-
SP, were used in the various experiments. These
animals were fasted for 12 h before the experiments,
with free access to water. The animals were housed in
polyethylene boxes with a capacity to accommodate
five rats or ten mice, in an acclimatized room (22+2 °C,
55+5 % relative humidity), with periods of light and
darkness of 12 h each, automatically controlled. This
study was approved by the Institutional Review Board
(IRB) of the Universidade Federal do Amapa, with
certification CEP - UNIFAP - 4A /2008 - CD 3720.

Determination of effective dose 50 (ED50) of OEO on
writhing test in mice

The ED50 was determined using the writhing
test in mice induced by acetic acid (Koster et al., 1959).
Groups of mice (n=5) were treated orally with OEO
(500, 1000 and 1500 mg/kg). Muscular contraction was
induced by an intraperitoneal injection of 1% acetic acid
solution (10 mL/kg) 30 min after the treatment. The



number of muscular contractions was counted starting
at 5 min post injection for a period of 20 min. Data
represent the average of the total writhes observed.

Rat paw edema

Groups of rats (n=5) were treated orally with
the OEO EDS50 (1226.8 mg/kg) dose, Indomethacin
(10 mg/kg, MSD Co.), and distilled water (0.5 mL).
After 30 min, 1000 pg/paw of carrageenan (0.1 mL,
Iota carrageenan, Fluka, Biochemika) was injected into
the right rear plantar region of the rat paws, with an
equal volume of saline solution (0.9%) into the left rear
paw. A digital pachymeter (Zaas Precision) was used
to determinate the paw diameter at 1 h intervals after
stimulus application over 6 h.

Granulomatous tissue test

The induction of granulomatous tissue was
described by Meier et al. (1950) and Niemegeers et al.
(1975). Three groups of rats (n=5) were used. Pellets
weighing approximately 40 mg each were made with
5 mm of dental cotton tampons. The pellets were
sterilized and impregnated with 0.4 mL ampicillin water
solution at the moment of implantation. Animals were
anaesthetized, and the pellets were subcutancously
introduced through an abdominal skin incision. Each
group was treated daily, for six consecutive days, with
distilled water (0.5 mL, control group), dexamethasone
(0.2 mg/kg, MSD Co.) or OEO (1226.8 mg/kg). On the
seventh day, the animals were sacrificed, the pellets
dissected out and granulomas dried at 60 °C overnight
to determine the dried weight. The difference between
the initial and final weights was considered as the
weight of the granulomatous tissue produced.

Croton oil-induced dermatitis

The method described by Tubaro et al. (1985)
was used was this experiment. Cutancous inflammation
was induced in different groups of mice with the
application of 0.1 mL (1 mg/ear) of a croton oil solution
(C-4755, Sigma CO.) in acetone on the surface of the
right ear. The same volume of acetone was applied to the
left ear. Thirty minutes after the stimulus, three groups
of mice (n=10) were topically treated with OEO (1226.8
mg/kg), distilled water (0.1 mL) or dexamethasone
(0.5 mg/kg). Six hours later, the mice were sacrificed
and the anti-inflammatory effect evaluated. Samples 8
mm in diameter were removed using a punch biopsy,
and the weight difference between the samples of the
control ear (left) and the croton oil-treated ear (right)
was established. The results obtained are represented in
weight (mg).
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Vascular permeability in rats

This assay was used to estimate alterations of
vascular permeability induced by intradermal injections
of histamine (50 mg, histamine dihydrochloride, Fluka
Ag, Buchs SG). The method used was described by
Lykbe and Cummings and modified by Carvalho et al.
(1999). This method consisted of the spectrophotometric
determination of the amount of extravasated dye in
the interstitial space induced by histamine. Groups of
rats were treated orally with distilled water (0.5 mL,
control group), Indomethacin (MSD Co., 10 mg/kg)
or OEO (1226.8 mg/kg). Evans blue (25 mg/kg) was
then injected intravenously. Histamine was given by
intradermal injection into the animal’s back 10 min
after the injection of the dye. Each animal received six
injections of the same histamine solution in different
locations. The animals were sacrificed 20 min after
the last injection. To extract the dye, tissue close to
the injection sites was removed (1.5 cm diameter),
fragmented and placed in tubes containing 3 mL of
formamide, then kept at 37 °C for 24 h. This material was
then centrifuged at 2500 rpm for 15 min. The amount
of Evans blue was measured spectrophotometrically at
620 nm. The concentrations of the dye were obtained
from the optical density and multiplied by a factor
calculated based on the standard deviation.

Cell migration to the peritoneal cavity in rats

Different groups of animals were treated with
OEO (1226.8 mg/kg, p.o.), dexamethasone (0.5 mg/kg,
p.o.) or distilled water (0.5 mL), administered 30 min
before the stimulus injection (100 pg/mL carrageenan,
i.p.). The cell migration analysis was based on the
method described by Souza & Ferreira (1985). The
results obtained in the differential count were expressed
as the number of neutrophils per milliliter of exudates.

Statistical analysis

The statistical analyses were done using
analysis of variance (ANOVA) followed by the Tukey-
Kramer multiple comparison test using Biostat 5.0%
(2007) software. Results with p<0.05 were considered
significant. Data are expressed as mean+S.D.

Results
Analysis of OEO composition

The chromatographic profile of OEO was
taken using a gas chromatography coupled with a mass

spectrophotometer. The major compounds identified
were palmitic acid (21.26%), palmitoleic acid (2.94%)
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and oleic acid (75.796%). The chromatogram is
presented in Figure 1 and relevant data in Table 1.
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Figure 1. Chromatogram of the fatty acids from oil of Euterpe
olereacea Mart., Arecaceae, oil.

Table 1. Identification of chromatogram peaks, retention
time and concentration of the major compounds.

Peak N° RT Area Conc. Name
1 13.908 1371815 2.941%  Palmitoleic acid
2 16.103 34959  21.263% Palmitic acid
3 31.614 47918 75.796% Oleic acid

The data represent the composition of fatty acids
from the oil of Euterpe oleracea. The quantification was
calculated from the peak area and the results expressed in
percentage area, with special emphasis on the predominance
of oleic acid.

Determination of effective dose 50 (ED50) of OEO on
writhing test in mice

The oral treatment with increasing doses of OEO
(500, 1000 and 1500 mg/kg) in the test of abdominal
writhes induced by acetic acid produced a dose-dependent
effect with a Pearson’s correlation coefficient of R=0.9956
(y=0.0219x + 23.133). The ED50 using this test was found
to be 1226.8 mg/kg. This result is presented in Figure 2.

The intraperitoneal administration of acetic acid
produced a hyperalgesic effect, expressed by the writhing
of the back and extension of the rear paws of the animal.
The administration of OEO in doses of 500, 1000 and 1500
mg/kg produced dose-dependent reduction of writhing
by 33.67% (p<0.01), 45.88% and 55.58% (p<0.001),
respectively. The group treated with Indomethacin, a non-
steroidal anti-inflammatory drug, produced a statistically
significant inhibitory effect of 85.29% (p<0.001), as shown
in Figure 3.
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Figure 2. Determination of effective dose 50 in the writhing
test in mice with acetic acid. Each point represents the mean
percentage of inhibition of the number of writhes (n=10/group).
r=0.9956 (y=0.0219x+23,1333), and the ED50 found was 1226.8
mg/kg.
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Figure 3. Effect of the administration (p.o.) of OEO (500, 1000
and 1500 mg/kg), indomethacin (10 mg/kg) and distilled water
(0.5 mL) on writhing in mice induced by i.p. injection of acetic
acid 1%. The data is expressed as mean+SEM of ten animals.
**p<0.01, ***p<0.001 (Student-Newman-Keuls multiple
comparison test).

Rat paw edema

Carrageenan injection in the animal paws
produced a visible and measurable edema, with a maximum
observed 4 h after the injection of the inflammatory agent.
The group treated with OEO at the dose of 1226.8 mg/kg
inhibited edema formation over the 6 h of the experiment.
The maximum edema was inhibited by 29.84% (p<0.01),
compared to the negative control (distilled water), and is
presented in Figure 4.

Granulomatous tissue test

The implantation of the pellets in the
subcutaneous region of the animals induced the formation



of a granulomatous tissue, observed in all the groups at
the end of the 7™ day. The control group presented a more
pronounced formation compared to the treated groups.
The daily administration of 1226.8 mg/kg of OEO over
a 6-day period significantly inhibited the formation of
granulomatous tissue (36.66%) compared to the control
group (Figure 5).
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Figure 4. Effect of the p.o. administration of OEO (1226.8 mg/
kg), indomethacin (10 mg/kg) and distilled water (0.5 mL) on rat
paw edema, induced by the intraplantar injection of carrageenan
(1000 pg/paw). The data is expressed as mean+SEM of five
animals, *p<0.01, Student-Newman-Keuls multiple comparison
test.
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Figure 5. Effect of the administration (p.o.) of OEO (1226.8 mg/
kg), distilled water (0.5 mL) and dexamethasone (0.2 mg/kg),
for six days on the formation of granulomatous tissue. The bars
represent the mean+=SEM of five animals, **p<0.01, ***p<0.001,
Student-Newman-Keuls multiple comparison test.

Dermatitis induced by croton oil

The application of croton oil (1 mg/ear) produced
an intense edema over 6 h. Figure 6 shows that OEQO, at the
dose of 1226.8 mg/kg, provoked a significant inhibitory
effect (p<0.01) compared with the control group. The
inhibition of the edematogenic process in the treated
group was 37.9%, while dexamethasone, a steroidal anti-
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inflammatory drug (10 mg/kg), decreased the inflammatory
process by 68.8% (p<0.001).
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Figure 6. Effect of the administration (p.o.) of OEO (1226.8
mg/kg) and dexamethasone (0.5 mg/kg) on dermatitis induced
by croton oil in mice. Each column represents the mean+SEM
of ten animals. **p<0.01, ***p<0.001, Student-Newman- Keuls
multiple comparison test.

Vascular permeability in rats

After the application of histamine in the control
groups, which were treated only with distilled water, it was
possible to observe an increase in vascular permeability,
measured by the overflow of the Evans blue dye to the
interstitial space. The administration of OEO 1 h before
the application of the inflammatory mediator decreased the
response to histamine, inhibiting the vascular permeability
by 54.16%. This biological response was significant
compared to the control group (Figure 7).
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Figure 7. Effect of the administration (p.o.) of OEO (1226.8
mg/kg, indomethacin (10 mg/kg) and distilled water, in vascular
permeability induced by histamine. The bars represent the
mean+SEM of five animals. *p<0,001, Student-Newman-Keuls
multiple comparison test.
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Cell migration to the peritoneal cavity in rats

In this model of leukocyte migration induced
by carrageenan, it was possible to observe an acute
inflammatory response in the peritoneal cavity of rats by
neutrophil concentration of 3886.58 x 10° cells/mL after
4 h. The OEO (1226.8 mg/kg) significantly inhibited
the leukocyte migration (80.14%), an effect similar to
dexamethasone, which inhibited migration by 93.17%,
when compared to the control group treated with distilled
water. These observations demonstrated the inhibition of
the migration process (Figure 8).
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Figure 8. Effect of the administration (p.o.) of OEO
(1226.8 mg/kg) and dexamethasone (0.5 mg/kg), on the
migration of neutrophils to the peritoneal cavity in rats,
induced by 3 mL of carrageenan (100 pg/mL). The bars
represent the mean+SEM of the number of neutrophils
(n=8/group).  ***p<0.001,  Student-Newman-Keuls
multiple comparison test.

Discussion

The oil of Euterpe oleracea Mart., Arecaceae,
has a complex mixture of important fatty acids. In a
study conducted by Lubrano et al. (1994), the following
components were detected in the composition of the
Euterpe oleracea oil: oleic acid (60%), palmitic acid (22%),
linoleic acid (12%) and palmitoleic acid (6%). In the same
way, oleic acid (60%), palmitic acid (22%), palmitoleic
acid (2%), linoleic acid (12%), stearic acid (2%) and
arachidic acid (2.5%) have been identified in other reports.
The results of these studies were in agreement to previous
results, since the analysis of OEO had identified oleic acid
(75.79%), palmitic acid (21.26%) and palmitoleic acid
(12.94%) as the major components of Euterpe oleracea
oil.

The fatty acids present in OEO play important
physiological roles in the human body, and due to the
characteristics of their chemical structure, these compounds
have become the focus of interest for pharmaceutical and
food companies. In patients with changes in metabolic
responses, the balance among the lipids in the diet is
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intended to control the inflammatory response when
exacerbated by the ingestion of unsaturated fatty acids.
Fatty acids perform important roles in the modulation of
calcium signaling (Soldati et al., 2002), protein kinase
C (May & Calder, 1993), phospholipase C activation
and production of inositol-1,4,5-trisphosphate (IP3)
and diacylglycerol (DAG). Furthermore, fatty acids are
primary precursors of important lipid mediators during
the inflammatory process, such as arachidonic acid,
prostaglandins, thromboxanes and leukotrienes (Grimble
& Tappia, 1998; O’Shea et al., 2004; Calder, 2003).

Several studies have indicated that the anti-
inflammatory activities of fatty acids were associated with
reductions in the levels of IL-1a, TNF-q, IL-6 and IL-1f
(James et al., 2000; Blok et al., 1996). The composition
of fatty acids of OEO was comparable with other oils that
have anti-inflammatory activities, such as olive oil and fish
oil, both rich in fatty acids, when tested in models of ear
inflammation induced by croton oil. These results were
also observable for antinociceptive effects of palmitic acid
as well (James et al., 2000; Blok et al., 1996; Grimble,
1998; Linos et al., 1999).

Oleic acid, one of the constituents of OEO, is a
long-chain fatty acid with 18 carbons in its structure. Oleic
acid is an essential fatty acid (Omega 9), which participates
in metabolism, playing a fundamental role in hormone
synthesis. The intake of mono and polyunsaturated fatty
acidshasbeenassociated withreducedrisk of cardiovascular
diseases, including hypertension and arteriosclerosis
(Basu, et al., 20006). Oleic acid is able to inhibit endothelial
cell activation and reduce the expression of inflammatory
molecules (Carluccio et al., 1999). Moreover, oleic acid
suppresses the release of pro-NO and PGE, mediators,
as well as the expression of iNOS and COX-2 in LPS-
stimulated microglial cells. This anti-inflammatory effect
of oleic acid is associated with the blockade of reactive
oxygen species (ROS) (Oh et al., 2009). Therefore, the
importance of the oleic acid present in OEO is due to its
role in the inflammatory process (Cardoso et al., 2004;
Pereira et al., 2008, OH et al., 2009).

When  irritant  substances are injected
intraperitoneally in mice, a syndrome is manifested
characterized by intermittent writhes of the abdomen,
twisting of the trunk and extension of the rear paws.
Tissue lesion occurs with release of inflammation
mediators, including bradykinin, serotonin, histamine and
prostaglandins, which are responsible for the induction
of the nociceptive stimulus that can be blocked by local
anesthetics and analgesic substances (Loux et al., 1978).
Moreover, it is believed that the nociception induced
by acetic acid depends on the release of cytokines, such
as TNF-a, IL-1p and IL-8, starting from macrophages
and basophiles located in the abdominal cavity and,
together with other mediators, inducing the characteristic
nociception observed in this model (Lei et al., 2008). In



the writhing assay, treatment with OEO had an antialgic
effect. From the dose of 500 mg/kg up to 1500 mg/kg,
this inhibitory effect was statistically significant and dose-
dependent.

Other models of inducing inflammation are also
useful for this activity. Carrageenan induces a measurable
local inflammatory response. This is the model of paw
edema most commonly used to evaluate the effect
of anti-inflammatory drugs. This model presents two
inflammatory phases and a third, uncharacteristic one. In
the first hour after the carrageenan injection, there is an
increase of vascular permeability mediated by histamine
and serotonin. In the second hour, the permeability increase
is caused by kinines. In the third hour, the increase of
vascular permeability occurs due to prostaglandin action
(Perazzo et al, 2005).

Carrageenan administration in rat paws induced
gradual edema, with the maximum of edema obtained in
the fourth hour. The treatment with OEO inhibited the
edema at its maximum, suggesting that OEO interfered in
the mechanisms triggered by carrageenan.

Other compounds are also able to induce
inflammation. Phorbol esters present in croton oil, like
TPA, activate PKC, increase vascular permeability, induce
the synthesis of AA metabolites and the expression of
COX-2, IL-1pB, TNF-a and the adhesion molecule ICAM-1
(Tragni et al., 1985). The topical application of croton oil
induces a cutaneous inflammatory response, characterized
by intense vasodilatation and erythema formation, followed
by an increase of the ear thickness as a consequence of
the cellular overflow that reaches a maximum in the sixth
hour. Tubaro et al. (1985) showed that, in the kinetics
of the inflammatory process induced by croton oil, cell
infiltration occurs at the peak of edema, and the main cells
involved in this process were neutrophils and macrophages.
Considering the anti-inflammatory drugs that act in these
processes, anti-inflammatory steroids inhibited all the
phases, and were more active than non-steroidal drugs.

The hypothesis that mouse ear edema induced
by croton oil is due to the mediation of cyclooxygenase
products produced by the metabolism of arachidonic
acid, could suggest that OEO interferes in this process,
thus preventing the generation of these mediators, as it
significantly inhibited the formation of the granulomatous
tissue (Galey et al., 1985; Inoue et al, 1989; De Young et
al., 1989).

The inflammatory process is controlled by the
action of a group of chemical mediators, which includes
the vasoactive amine, histamine. This mediator is involved
in the beginning of inflammation, increasing the vascular
permeability. Histamine action starts when it bonds to H1
histamine receptors present in the endothelial cells, causing
the contraction of the endothelial cells and increasing the
intercellular spaces, which facilitates the overflow of the
substances into the interstitial space. In the permeability
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test, treatment with OEQO decreased histamine action,
inhibiting the process by 54.16% (Figure 7), demonstrating
the effectiveness of this oil on the acute inflammatory
process.

It is noteworthy to remember that acute
inflammation is characterized by vasodilatation, plasma
exudation and cell migration to the injured site (Sherwood
& Toliver-Kinsky, 2004). The increase in the vascular
permeability leads to a cellular infiltrate, mainly composed
of neutrophils, contributing to the inflammatory process
through the production, among other mediators, of
oxygen-derived free radicals, like the superoxide anion and
hydroxyl radicals (Posadas et al., 2004). There are factors
that then maintain this increase of vascular permeability.
The duration of the inflammatory response provoked by
carrageenan is caused by the migration of leukocytes into
the tissue, the release of proteolytic enzymes by these cells
and generation of PG at the inflammation site. Such factors,
besides maintaining the increase in vascular permeability,
can cause damage to the conjunctive tissue with the
release or formation of additional mediators (Crunkhorn
& Meacock, 1971). Therefore, another important factor for
evaluation of the inflammatory response is the migration
of inflammatory cells, like neutrophils, to the lesion site.

During the peritonitis process there is an
exacerbation of solution transport between plasma and
the porous membrane. These alterations are due to
vasodilatation of capillaries in the peritoneal membrane
and the opening of the pores in microvessels, both caused
by cellular and inflammatory mediators, like neutrophils
and prostaglandin E2 (Paulino et al, 2008). The inhibition
of leukocyte migration to the peritoneal cavity might be
related to the inhibition of the production of chemotactic
substances and/or inhibition of the expression of adhesion
molecules. In the cell migration test, it was demonstrated
that the group of animals treated with OEO decreased the
number of polymorphonuclear leukocytes (neutrophils)
in the peritoneal cavity compared to the control group.
The polymorphonuclear leukocytes are the main cells to
migrate to the peritoneal cavity in this initial phase of the
inflammatory response (Saleh et al., 1999).

Acute inflammation is a fast response to several
agents or stimuli that involve the recruitment and
activation of neutrophils. However, when the stimulus
is not eliminated, the inflammatory process persists and
becomes chronic. Chronic inflammation can originate from
acute inflammation due to the permanence of the offending
agent (Vane, 2002).

The migration of leukocytes to the inflammation
site is an important aspect of the inflammatory process.
The direct participation of prostaglandins in chemotaxis
is unlikely to occur. However, it is known that one of
the products of arachidonic acid, leukotriene B,, induces
the activation of leukocytes and chemotaxis, and that
lipoxygenase, an enzyme that promotes the generation of
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leucotrienes, is sensitive to steroidal anti-inflammatory
drugs, like dexamethasone.

Granulomas are granulation tissue nodules
composed of fibroblasts, capillaries and modified
macrophages. Central necrosis can also be found at
these sites. In granuloma formation, there is the initial
proliferation of macrophages, which can suffer fusion and
give rise to multinucleated cells, occupying the central
portion of the granuloma. In the peripheral region there are
T lymphocytes, responsible for late hypersensitivity. Blood
vessels and fibroblasts proliferate in the peripheral region
of the granuloma to nourish it and to provide support to the
structure (Flores et al, 1993).

Three phases occurred after the implantation
of the pellets in the test animals. The first phase, called
the transudative phase, involves the first 3 h after the
implantation; the second, called the exudative phase, occurs
between 3 and 72 h; and the third, called the proliferative
phase, takes place from 72 h up to the 6™ day (Swingle &
Shideman, 1972).

In view of all the descriptions set out above, the
granuloma assay is a chronic inflammatory model, with
development inhibited by specific anti-inflammatory
drugs, such as steroidal anti-inflammatory drugs. In the
granuloma test, the daily treatment with 1226.8 mg/kg
of OEO had a significant inhibitory effect (p<0.01) when
compared to the control group. There was no significant
difference from the group treated with dexamethasone,
demonstrating that OEO acts in a manner similar to
steroidal anti-inflammatory drugs and might be involved
in the inhibition of phospholipase A2.

Conclusion

The data obtained for the chemical composition
of OEO, together with the mechanisms already described
in the literature, suggested the possible involvement of the
components of Euterpe oleracea oil in the inflammatory
process through the inhibition of mediators derived
from arachidonic acid. It can also be suggested that the
oil of Euterpe oleracea acts both in acute and chronic
inflammatory processes.
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