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Abstract
AIM: To study the beneficial effects of triterpene α,β-
amyrin and the underlying mechanisms in an experi-
mental pancreatitis model. 

METHODS: Acute pancreatitis was induced in five 
groups of rats (n  = 8) by L-arginine (2 × 2.5 g/kg, in-
traperitoneal, 1 h apart) and 1 h later, they received a 
single oral dose of α,β-amyrin (10, 30 and 100 mg/kg), 

methylprednisolone (30 mg/kg) and vehicle (3% Tween 
80). A saline (0.9% NaCl) treated group served as a 
normal control. Efficacy was assessed at 24 h by de-
termination of serum levels of amylase, lipase and pro-
inflammatory cytokines [tumor necrosis factor (TNF)-α 
and interleukin (IL)-6], pancreatic myeloperoxidase 
(MPO) activity, lipid peroxidation [thiobarbituric acid 
reactive substances (TBARS)], nitrate/nitrite levels, and 
the wet weight/body weight ratio. Tissue histology and 
the immunoreactivity for TNF-α and inducible nitric ox-
ide synthetase (iNOS) were performed. 

RESULTS: α,β-amyrin and methylprednisolone treat-
ments significantly (P  < 0.05) attenuated the L-argi-
nine-induced increases in pancreatic wet weight/body 
weight ratio, and decreased the serum levels of amy-
lase and lipase, and TNF-α and IL-6, as compared to 
the vehicle control. Also, pancreatic levels of MPO activ-
ity, TBARS, and nitrate/nitrite were significantly lower. 
Histological findings and TNF-α and iNOS immunostain-
ing further confirmed the amelioration of pancreatic 
injury by α,β-amyrin. 

CONCLUSION: α,β-amyrin has the potential to combat 
acute pancreatitis by acting as an anti-inflammatory and 
antioxidant agent. 
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INTRODUCTION
Acute pancreatitis (AP) is a life-threatening inflammatory 
disorder with a significant impact on patient health. Al-
though its pathogenesis is not fully understood, microcir-
culatory disturbances, leukocyte activation, and oxidative 
stress are the main events in AP that is characterized by 
activation of  digestive proteases, a widespread inflamma-
tory cell infiltration, leukocyte activation and the release 
of  various kinds of  inflammatory mediators and reactive 
oxygen and nitrogen species[1-4]. Repeated attacks of  acute 
pancreatitis have the potential to evolve into chronic dis-
ease that is characterized by fibrosis and loss of  pancreatic 
function[5]. There are no specific therapies for acute pan-
creatitis. Medical management is aimed at the control of  
symptoms with anti-inflammatory agents, steroids, and 
analgesics. As a result of  the limitations of  conventional 
therapy, many ethnobotanical agents are being pursued as 
alternative sources to develop novel and safe therapeutic 
agents to treat pancreatitis[6-11]. 

The resin (oily amorphous exudate) obtained from the 
trunk wood of  Protium heptaphyllum (P. heptaphyllum) (Aubl.) 
March (Burseraceae) that grows abundantly in Brazil and 
South America is a reputed folk medicinal agent because 
of  its analgesic and anti-inflammatory properties[12,13]. 
Chemical investigations have revealed the presence of  
α,β-amyrin, a pentacyclic triterpene as the major compo-
nent of  resin, and pharmacological studies have revealed 
its anti-inflammatory, antipruritic, gastroprotective and 
hepatoprotective effects[14-17]. Also, a few other studies 
have shown its efficacy in suppressing the acute visceral 
and orofacial nociception and bladder inflammation[17,18]. 
Recently, Vitor et al[19] have demonstrated that α,β-amyrin 
exerts a marked and rapid suppression of  inflamma-
tory cytokines and cyclooxygenase-2 levels in a murine 
model of  trinitro-benzene-sulfonic acid (TNBS)-induced 
colitis. Since these studies have established the anti-
inflammatory, antinociceptive, and antioxidant properties 
of  α,β-amyrin at non-toxic doses, which range from 10 
to 100 mg/kg, the present study evaluated its potential to 
ameliorate pancreatic injury in a rat model of  acute pan-
creatitis induced by L-arginine, wherein inflammation and 
oxidative stress play a pathogenic role.

MATERIALS AND METHODS
Plant material and isolation of α,β-amyrin 
The resinous exudate from the trunk wood of  P. heptaphyl-
lum (March.) was collected from the municipal areas of  
Timon, Maranhão state of  Brazil, after its identification by 

botanist Professor Roseli Farias de Melo Barros. A voucher 
sample (#18247) has been deposited at the Herbarium 
Graziela Barroso of  the Federal University of  Piauí, Tere-
sina, Brazil. The extraction and isolation of  α,β-amyrin 
from the crude resin of  P. heptaphyllum (March.) was carried 
out as described earlier[20] and its structural identity was 
confirmed by 1H- and 13C-NMR spectral analysis, based on 
the method developed by Gallegos  et al[21] and in compari-
son to literature data[22]. The ratio of  α- and β-amyrin in 
this mixture was 63:37.

Animals and animal procedures
Forty-eight male Wistar rats obtained from the Central Ani-
mal House of  Federal University of  Ceara, Fortaleza were 
maintained at a constant room temperature (23 ± 2℃) with 
light-dark cycles of  12/12 h and free access to water and 
standard laboratory chow. The rats were randomly divided 
into six groups of  eight in each and experiments were per-
formed after 12 h of  fasting. Their body weights ranged 
between 180 and 200 g at the time of  experimentation. 

Experimental protocols were approved by the Institu-
tional Committee on Care and Use of  Animals for experi-
mentation (No. 84/08) in accordance with the guidelines 
of  the National Institutes of  Health, Bethesda, MD, USA.

Chemicals
L-arginine, hexadecyltrimethylammonium bromide (HET-
AB), o-dianisidine dihydrochloride, thiobarbituric acid and 
methylprednisolone were from Sigma Chemical Co. (St 
Louis, MO, USA). All other chemicals and reagents were 
of  the highest commercial grade available.

L-arginine-induced pancreatitis model
Acute pancreatitis was induced in five groups of  rats (n = 
8/group) by two intraperitoneal (ip) injections of  L-argi-
nine (2.5 g/kg, 1 h apart)[23]. One hour following the last 
injection of  L-arginine, the rats were treated orally as fol-
lows: group 1 received the vehicle (3% Tween 80) of  α,β-
amyrin (vehicle control); groups 2, 3 and 4 were treated 
with α,β-amyrin (10, 30 and 100 mg/kg, respectively); and 
group 5 acted as positive control and received methylpred-
nisolone (30 mg/kg), all in a volume of  10 mL/kg.

A sixth group (n = 8) of  rats that received saline 
(0.9%, NaCl, ip) in place of  L-arginine served as a nor-
mal control. Twenty-four hours after the last injection of  
L-arginine or saline, a midline laparotomy was performed 
in rats under ketamine anesthesia and blood samples were 
collected from the inferior vena cava, the rats were then 
exsanguinated, the whole pancreas was quickly removed 
and stored at -70℃ until use. The pancreatic weight/body 
weight ratio was evaluated as an estimate of  the degree of  
pancreatic edema (mg/g)[24]. 

Serum analysis
For serum assays, blood samples were centrifuged at 3000 
× g at 4℃ for 10 min. The serum amylase and lipase were 
determined by routine colorimetric methods using the 
commercial kits for amylase (Labtest Diagnostica SA, 
Lagoa Santa, Brazil) and lipase (Bioclin-Quibasa, Belo Hor-
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izonte, Minas Gerais, Brazil) and expressed as U/dL and 
U/L, respectively. Serum tumor necrosis factor (TNF)-α 
and interleukin (IL)-6 were measured using an ELISA kit 
according to the manufacturer’s instructions (Quantikine®; 
R&D Systems, Minneapolis, MN, USA). The cytokine lev-
els were calculated from the standard curve and expressed 
as pg/mL.

Determination of myeloperoxidase activity and 
thiobarbituric acid-reactive substances
The degree of  neutrophil infiltration was quantified by 
the measurement of  pancreatic myeloperoxidase (MPO) 
activity[25]. Pancreatic tissue (50 mg) was minced and ho-
mogenized in 0.5 mL of  50 mmol/L phosphate buffer 
solution (PBS) (pH 6) that contained 0.5% HETAB. The 
homogenate was subjected to three cycles of  freezing 
(-30℃) and thawing (37℃) and brief  periods (15 s) of  
sonication, after which, they were centrifuged at 12 000 × g  
for 15 min at 4℃. The supernatant (0.1 mL) was mixed 
with 2.9 mL of  50 mmol/L PBS, pH 6, which contained 
0.167 mg/mL o-dianisidine dihydrochloride and 0.0005% 
hydrogen peroxide. The change in absorbance at 470 nm 
was then measured for 5 min using a Beckman spectro-
photometer (Beckman DU 640B; CA, USA).

Thiobarbituric acid-reactive substances (TBARS) level 
in the pancreatic tissue was determined as an indicator 
of  lipid peroxidation according to a previously described 
method[26]. Briefly, 500 μL of  10% tissue homogenate in 
0.15 mol/L KCl was mixed with 200 μL 8.1% SDS, and 
then incubated at room temperature for 5 min. The reac-
tion mixture was heated at 95℃ for 1 h after the addition 
of  1.5 mL 20% acetic acid (pH 3.5) and 1.5 mL 0.8% 
thiobarbituric acid. After the mixture had cooled, 1.0 mL 
distilled water and 5.0 mL butanol/pyridine (15:1) solution 
were added under agitation using a vortex. This solution 
was centrifuged at 1000 × g for 15 min, and the resultant 
colored layer was measured at 532 nm using a Beckman 
DU 640B spectrophotometer.

Determination of nitrate/nitrite levels
Total nitrate/nitrite levels were determined as a measure 
of  nitric oxide with the use of  Griess reagent[27]. The 
pancreatic tissue was homogenized in 50 mmol/L potas-
sium phosphate buffer (pH 7.8) and centrifuged at 11 000 
× g for 15 min at 4℃. One hundred microliters of  the 
supernatant was mixed with 100 μL Griess reagent [0.1% 
N-(1-naphthyl) ethylenediamide dihydrochloride, 1% sul-
fanilamide in 5% phosphoric acid], and after 10 min, the 
absorbance was measured at 540 nm using a Beckman 
DU 640B spectrophotometer. The standard curve was 
obtained by using sodium nitrite. The results were calcu-
lated from a standard curve by using sodium nitrite and 
expressed as micromoles of  nitrate/nitrite.

Pancreatic histology and immunohistochemistry
Samples of  pancreatic tissue were fixed in 10% buffered 
formalin solution, embedded in paraffin by standard 
methods, cut into 5-μm sections, stained with hematox-
ylin-eosin, and then assessed under light microscopy and 

examined blind by a morphologist for grading the histo-
logical alterations. Pancreatic edema, leukocyte infiltra-
tion, hemorrhage, acinar vacuolization and necrosis were 
described with scores ranging from 0 to 3 as described 
previously[28].

Immunohistochemical analysis of  the expression of  
TNF-α and inducible nitric oxide synthase (iNOS) was 
performed. Sections of  pancreas (4 μm) were transferred 
to a gelatin-coated slide. The tissue sections were deparaf-
finized, and endogenous peroxidase activity was blocked 
by incubation with 3% hydrogen peroxide (30 min). Non-
specific protein binding was blocked by incubating the 
tissue sections with goat serum (0.5% in PBS for 45 min). 
The slides were then incubated overnight with primary 
rabbit anti-TNF-α or rabbit anti-iNOS (Sigma), diluted 
1:400 in PBS plus bovine serum albumin. For TNF-α, 
the slides were incubated with avidin-biotin-horseradish 
peroxidase conjugate (Vectastain® ABC kit; Vector Labo-
ratories, Burlingame, CA, USA) for 30 min, and TNF-α 
was visualized with the chromogen 3,3’ diaminobenzidine 
and counterstained with Harry’s hematoxylin. For iNOS, 
the slides were incubated with alkaline-phosphatase-con-
jugated secondary antibody (EnVisionTM/AP, K1396; 
Dako, Carpinteria, CA, USA). The reaction was developed 
by applying on the slides a solution containing levamisole 
and Fast Red Substrate (EnVisionTM/AP, K1396; Dako).

Statistical analysis
Statistical analysis was performed by analysis of  variance 
followed by Kruskal-Wallis or Student Newman Keul’s as 
post-hoc tests using GraphPad Prism 4.0 (GraphPad Soft-
ware, San Diego, CA, USA). The non-parametric data are 
expressed as median (with low and high ranges), and para-
metric data, expressed as mean ± SE. Differences were 
considered to be statistically significant when P was < 0.05.

RESULTS
Serum biochemical parameters and pancreatic edema
Figure 1 shows the levels of  serum amylase and lipase 
activities and the pancreatic edema in rats under different 
treatments. When compared to the saline-treated group, 
the levels of  serum amylase and lipase were significantly (P 
< 0.05) higher in the L-arginine-induced acute pancreatitis 
group. However, L-arginine caused a much higher in-
crease in lipase as compared to amylase. Besides, L-arginine 
markedly increased the pancreatic wet weight/body weight 
ratio, an index of  pancreatic edema. While treatment with 
α,β-amyrin (10, 30 and 100 mg/kg) significantly (P < 0.05) 
lowered the L-arginine-induced elevation of  serum amy-
lase and lipase (Figure 1A and B) at all doses, a significant 
decrease in pancreatic edema was observed only at 30 and 
100 mg/kg (Figure 1C). Methylprednisolone (30 mg/kg), 
the reference anti-inflammatory drug included in the 
study, manifested similar reductions in serum amylase and 
lipase activities, as well as in pancreatic edema (Figure 1).

Figure 2 depicts the serum levels of  pro-inflammatory 
cytokines TNF-α and IL-6 in rats under different treat-
ments. Both TNF-α and IL-6 were significantly elevated 
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in the L-arginine-induced pancreatitis control group when 
compared to the saline group. Treatment with α,β-amyrin 
(10, 30 and 100 mg/kg) effectively decreased the en-
hanced levels of  TNF-α at all doses, however, IL-6 inhibi-
tion was statistically significant only at 30 and 100 mg/kg 
of  α,β-amyrin.

Pancreatic MPO activity, and levels of TBARS and 
nitrate/nitrite
In the L-arginine-induced acute pancreatitis group, pancre-

atic MPO activity, TBARS, and nitrate/nitrite levels were 
significantly elevated when compared to the saline-treated 
group (Figure 3A-C). Treatment with α,β-amyrin (10, 30 
and 100 mg/kg) and methylprednisolone significantly (P < 
0.05) reduced the L-arginine-evoked increase in pancreatic 
MPO activity, TBARS and nitrate/nitrite levels. 

Pancreatic histology and immunostaining
Representative TNF-α and iNOS immunostaining of  the 
pancreas for different treatments are shown in Figures 4 
and 5. In saline-treated control rats, the pattern of  TNF-α 
and iNOS staining was very mild (Figures 4A and 5A). 
On the other hand, there was a high intensity staining for 
TNF-α and iNOS in the acinar cells, inflammatory cells 
and blood vessels of  the pancreas in the L-arginine-in-
duced acute pancreatitis group that received only the vehi-
cle (Figures 4B and 5B), however, in rats treated with α,β-
amyrin (100 mg/kg) or methylprednisolone (30 mg/kg),  
immunostaining intensity for TNF-α and iNOS was much 
less (Figures 4C, D and 5C, D).

Histological examination of  the saline-treated controls 
showed normal architecture and absence of  edema, leuko-
cyte infiltration, acinar vacuolization, hemorrhage and ne-
crosis (Figure 6A and Table 1). In contrast, pancreatic sec-
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tions from the L-arginine-induced acute pancreatitis group 
of  rats revealed extensive tissue damage that was charac-
terized by significant disruption of  normal architecture, 
with massive edema, acinar cell vacuolization, necrosis, 
hemorrhage and inflammatory cell infiltration, and thus 
received significantly higher scores (Figure 6B and Table 1). 
Treatment with α,β-amyrin (100 mg/kg) and methylpred-
nisolone (30 mg/kg) resolved the inflammation, and most 
strikingly the edema, and protected the pancreas from 
histological damage induced by L-arginine. In addition, the 
total pathological scores were significantly decreased by 
α,β-amyrin treatment (Figure 6C and D, Table 1).

DISCUSSION
Our study demonstrated that the natural triterpene α,β-
amyrin has the potential to attenuate the severity of  
L-arginine-induced pancreatitis in rats. In agreement with 
previous studies[29,30], we found significant increases in se-
rum amylase and lipase levels, neutrophil infiltration, mas-
sive edema, necrosis and hemorrhage in this experimental 
model of  pancreatitis. Besides, we noticed an increase in 
the serum levels of  pro-inflammatory cytokines TNF-α 
and IL-6, and a higher expression of  TNF-α and iNOS in 
pancreatic tissue, consistent with earlier reports that have 
described similar increases in experimental pancreatitis 
and in clinical patients as well[23,31,32]. TNF-α plays a pivotal 
role in severe acute pancreatitis, acting early in the disease 
course[33], and IL-6 constitutes the principal mediator in 
the synthesis of  acute-phase proteins, in addition to tran-
sitioning the acute inflammatory response to a chronic 
response[34]. These findings suggest that inflammatory 
cytokines and neutrophil-mediated oxidative stress have 
a central role in the pathogenesis of  acute pancreatitis 
induced by L-arginine, and it also implies that compounds 
that combat inflammation and oxidative stress ameliorate 
acute pancreatitis. Treatment with triterpene α,β-amyrin 
and glucocorticoid methylprednisolone resulted in a sig-
nificant decrease of  serum amylase and lipase, pancreatic 
edema, and serum TNF-α and IL-6 levels, as well as the 
TNF-α and iNOS expression induced by L-arginine. Both 
drugs effectively improved the pancreatic morphology, 
and these results clearly point out their anti-inflammatory 
potential in obliterating the pancreatic inflammation and 
the associated tissue injury. 

The glucocorticoids are useful for the treatment of  
a wide range of  inflammatory and autoimmune condi-
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Table 1  Effects of α,β-amyrin treatment on morphological signs of pancreatic damage

Group Edema (0-3) Inflammatory 
infiltration (0-3)

Acinar vacuolization 
(0-3)

Hemorrhage 
(0-3)

Necrosis (0-3)

Saline control 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0)
Vehicle + L-arginine  3 (2-3)a  2 (2-3)a  3 (3-3)a  2 (2-3)a  3 (3-3)a

α,β-amyrin (100 mg/kg) + L-arginine  0 (0-0)c  0 (0-0)c  0 (0-1)c  0 (0-0)c  0 (0-0)c

Pred + L-arginine  0 (0-1)c  0 (0-0)c  1 (0-1)c  0 (0-1)c  0 (0-0)c

Median scores with ranges (min-max) of the results in six animals in each group are shown. aP < 0.05 vs saline control group; cP < 0.05 vs vehicle + L-arginine 
group. Pred: Methylprednisolone.
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tions[35]. The effect of  α,β-amyrin treatment is the same 
as that of  glucocorticoid methylprednisolone that has 

been previously shown to be effective in the L-arginine 
model of  experimental pancreatitis[36]. Since α,β-amyrin 
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Figure 4  Effect of α,β-amyrin on tumor necrosis factor α immunoreactivity in L-arginine-induced acute pancreatitis (× 400). A: Normal control group; B: 
Vehicle + L-arginine; C: α,β-amyrin (100 mg/kg) + L-arginine; D: Methylprednisolone (30 mg/kg) + L-arginine.
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Figure 5  Effect of α,β-amirin on inducible nitric oxide synthetase immunoreactivity in L-arginine-induced acute pancreatitis (× 400). A: Normal control group; B: 
Vehicle + L-arginine; C: α,β-amyrin (100 mg/kg) + L-arginine; D: Methylprednisolone (30 mg/kg) + L-arginine.
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belongs to the group of  ursane and oleanane pentacyclic 
triterpenes that have a chemical structure that resembles 
glucocorticoids, it might exercise similar anti-inflammato-
ry effects by affecting the transcription of  inflammatory 
mediators[37]. 

α,β-amyrin therapy significantly reduces the extent of  
edema and the total pathological score, possibly due to its 
anti-inflammatory action[17-19]. NO produced via activity of  
NOS is one of  the factors that is involved in the regula-
tion of  the rate of  perfusion of  the pancreatic microves-
sels[38]. These authors have suggested that excess arginine 
can induce iNOS activity, which results in high tissue 
levels of  NO that might cause a direct toxic effect on 
pancreatic acinar cells. The ability of  NO to increase the 
vascular/microcapillary permeability might contribute to 
the occurrence of  pancreatic edema. Total nitrate/nitrite, 
a marker of  endogenous NO, was markedly increased by 
L-arginine treatment, and was found to be significantly 
reduced in rats pretreated with α,β-amyrin (100 mg/kg). 
Furthermore, immunohistochemical staining for iNOS 
showed that α,β-amyrin could inhibit their expression. It 
implies that inhibition of  NO also participates in the pro-
tective effect of  triterpenoid.

In the present study, possibly, α,β-amyrin inhibited 
neutrophil infiltration, TNF-α and IL-6 production, and 
iNOS expression in pancreatic tissue, probably via inhibi-
tion of  nuclear factor (NF)-κB activity. In this context, 
recent studies have shown that α,β-amyrin can inhibit 
NF-κB activation and thereby the production of  inflam-
matory mediators[19]. Oxidative stress plays an important 
role in the pathophysiology of  acute pancreatitis and the 

beneficial effects of  α,β-amyrin might also be associated 
with the inhibition of  NF-κB activity. Excessive reactive 
oxygen and nitrogen species produced by NOS and iso-
forms of  NADPH oxidase, or as by-products of  the mi-
tochondrial electron-transport chain, have been implicated 
in the pathogenesis of  acute pancreatitis[4]. α,β-amyrin po-
tently suppressed neutrophil-mediated MPO and lipoper-
oxidation, as demonstrated by reduced TBARS formation; 
events that reflect its antioxidant action. Thus, the present 
study reveals that α,β-amyrin ameliorates acute pancre-
atitis by suppressing pro-inflammatory cytokines TNF-α 
and IL-6, and iNOS expression. 

In conclusion, the study provides the first evidence 
to show that α,β-amyrin attenuates the development of  
L-arginine-induced acute pancreatitis by reducing the 
infiltration of  neutrophils, generation of  inflammatory 
cytokines and iNOS. This study might provide a basis for 
future investigations of  the therapeutic role of  α,β-amyrin 
in severe necrotizing pancreatitis. 
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Background
The growing incidence of acute pancreatitis in developing and developed countries 
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Figure 6  Representatives microphotographs of pancreatic sections (× 400). A: Normal control group; B: Vehicle + L-arginine; C: α,β-amyrin (100 mg/kg) + 
L-arginine; D: Methylprednisolone (30 mg/kg) + L-arginine.
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has a significant impact on the healthcare system. As a result of the limitations of 
conventional therapy, many ethnobotanical agents are being pursued as alterna-
tive sources to develop novel and safe therapeutic agents for acute pancreatitis. 
The present experimental study investigated α,β-amyrin, a natural triterpenoid 
from Protium heptaphyllum as a treatment option for acute pancreatitis.
Research frontiers
α,β-amyrin exhibits anti-inflammatory and antioxidant effects. Both inflammation 
and oxidant stress play a pathogenic role in a rat model of acute pancreatitis 
induced by L-arginine. α,β-amyrin (100 mg/kg) effectively ameliorates L-arginine-
associated pancreatic injury through inhibition of neutrophil infiltration, tumor 
necrosis factor α and interleukin (IL)-6 production, and inducible nitric oxide syn-
thase expression in pancreatic tissue, probably via inhibition of nuclear factor-κB 
activity. 
Innovations and breakthroughs
This is believed to be the first study that has demonstrated the beneficial effect 
of α,β-amyrin treatment in a rat model of L-arginine-induced acute pancreatitis. 
Inhibition of pro-inflammatory cytokine IL-6 by α,β-amyrin might arrest the tran-
sition of acute pancreatitis to a chronic state, and thus, progression to the more 
severe form of pancreatitis that is characterized by fibrosis and loss of pancreatic 
function. 
Applications
In this study, acute pancreatic injury caused by L-arginine was ameliorated by 
α,β-amyrin treatment. This could represent a basis for future investigations on 
the therapeutic role of α,β-amyrin in severe necrotizing pancreatitis. Clinical 
studies have suggested that prophylactic administration of anti-inflammatory 
drugs is useful in preventing pancreatitis in patients undergoing therapeutic en-
doscopic retrograde cholangiopancreatography (ERCP). α,β-amyrin is an anti-
inflammatory and antioxidant agent, therefore, it could also serve as a prophy-
lactic agent in the prevention of ERCP. However, more in-depth experimental 
studies are warranted to support our observations of its beneficial effects.
Terminology
α,β-amyrin, is a pentacyclic triterpene that is isolated from the resin of the tradi-
tional medicinal plant, Protium heptaphyllum. α,β-amyrin has anti-inflammatory, 
antinociceptive, gastroprotective and hepatoprotective properties and is non-
toxic at the doses employed in this study.
Peer review
The article describes the beneficial effects of two natural triterpenoids, α and 
β-amyrin on experimental acute pancreatitis induced by L-arginine in rats. The 
results presented are very clear, and the authors have been able to demonstrate 
that these triterpenoids produce anti-inflammatory, antinociceptive, and antioxi-
dant properties at doses that range from 10 to 100 mg/kg, which are non-toxic. 
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