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Abstract: The safety of babassu mesocarp (Orbignya phalerata Mart., Arecaceae), 
which exhibited anti-inflammatory and antithrombotic activities, was evaluated 
by determining the potential acute toxicity in mice. A lyophilized ethanol extract 
of babassu mesocarp (BME) was administered to C3H/HePas mice (10/group) 
in a single dose of 1000, 3000 and 5000 mg/kg, by gavage. General behavior 
adverse effects and mortality were determined for up to fourteen days. Selected 
biochemical parameters including glucose, triacylglyceride, cholesterol, urea, 
alkaline phosphatase and creatinine were determined by colorimetric assay. The 
heart, liver, spleen, kidneys and brain were weighted and evaluated macro and 
microscopically. The median lethal dose (LD50) of BME was greater than 5000 mg/
kg. No behavior or body weight alterations were detected after the treatment. The 
acute treatment with BME has no effect on macroscopic and microscopic aspect of 
examined organs. Instead, BME increased the alkaline phosphatase and reduced 
the urea concentration in all groups. A significant increase on triacylglyceride was 
detected in the group BME1000. In conclusion, the acute treatment with high doses 
of BME can affect some biochemical parameters with a long lasting effect, although 
any change was detected at tissue level or body and organ weight.
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Introduction

 Babassu is the popular name of Orbignya 
phalerata Mart. (syn. Attalea glasmanii Zona Palms) 
[Arecaceae (Palmae)]. This palm is found in the North, 
Northeast and Center-west regions of Brazil and it 
has been used by Apinaye and Guajajara Indians from 
northeastern Brazil, yielding a variety of important 
products. Babassu palms provide food, fuel, shelter, 
fiber, construction materials, medicine, and other basic 
necessities of life for these people (Balick, 1988). The 
babassu mesocarp is extracted, powdered and suspended 
in water for use by the Brazilian people as food 
supplement, since it is rich in carbohydrates and mineral 
salts (Gaitan et al., 1994). In the same way, it is also used 
in the folk medicine in the treatment of dysmenorrheal, 
constipation, obesity, rheumatism, tumor such as 
leukemia and venous disease (Silva & Parente, 2001; 
Caetano et al., 2002a; Agra et al., 2007) ulcerations, 
inflammatory related diseases such as colitis and arthritis 
and finally, and infectious diseases (Souza et al., 2011).
 Preclinical evaluation of the therapeutic effects 
of babassu mesocarp has shown that this product 

possesses healing (Batista et al., 2006, Maciel et al., 
2007), antitumor (Rennó et al., 2008; Fortes et al., 2009), 
anti-inflammatory (Ferreira et al., 2004; Nascimento 
et al., 2006), and antimicrobial properties (Caetano et 
al., 2002b). In addition, the mesocarp has a significant 
anti-thrombotic activity what seems to be related to a 
slow coagulation process and an enhanced ability of 
macrophages to produce nitric oxide after stimulation 
(Azevedo et al., 2007). Despite the biological activities 
of babassu mesocarp it is necessary to consider that 
this product is rich in some toxic compounds as 
tannins and saponins (Bandeira et al., 1986), which 
could be potentially toxic when used in high doses or 
continuously. Hence, in view of the results previously 
obtained by our group and others it is essential to 
evaluate the toxicity of high doses of this product to 
really assure the safety of the use and dissemination of 
babassu mesocarp as a natural therapeutic possibility. 

Materials and Methods

Animals
 Male and female C3H/HePas mice (10/group), 
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8-12 weeks old, 25 g weight were used, supplied by the 
Central Animal Facilities of Universidade Federal do 
Maranhão (UFMA) under standardized environmental 
conditions, fed with balanced diet and water ad libitum. 
The use of animals was approved by UFMA’s Ethics 
Committee on the use of animals and is in conformity 
with the Brazilian College of Animal Testing.

Plant material and babassu ethanolic extract (BME) 

	 Babassu (Orbignya phalerata Mart., Arecaceae) 
mesocarp was obtained from mature coconuts. The 
fruits were opened and the mesocarp was separated 
with a spatula. The material obtained was dried at room 
temperature (±25 ºC) for three days and then at 45 
ºC for 24 h. Once dry, the mesocarp was ground to a 
powder, called babassu mesocarp flour. The mesocarp 
flour was submitted to analysis of authenticity, integrity 
and purity, by physical-chemical tests such as standard 
chromatographic techniques. An authenticated voucher 
specimen is kept on file in Herbário Ático Seabra under 
the number 1135. 
	 The babassu mesocarp flour (50 g) were 
suspended in 1 L of ethanol PA (Merck, Ma, Brazil). 
This suspension was shaken for 2 h, and then it was 
maintained for 30 min at 4 ºC. The suspension was 
centrifuged at 2000 x g. The supernatant was collected, 
filtered and diluted in PBS (Phosphate Buffered 
Solution, pH 7.2) to obtain the doses for mice treatment 
(1000, 3000 and 5000 mg/kg). 

Treatment with BME

	 C3H/HePas mice received, by gavage, single 
doses of BME at 1000, 3000 and 5000 mg/kg. These 
doses were chosen based on the therapeutic dose 
ranging from 5 to 500 mg/kg, as previously described 
by Azevedo et al. (2007). Therefore, the doses used 
here were 10 to 100 x more concentrated that the high 
therapeutic dose. The control group received only 
PBS.

Acute toxicity assay

	 The mortality and the acute toxicity signs were 
analyzed according to the methodology described by 
Malone (1977) and observed until fourteen days after 
the treatment with BME. The weight was measured 
using an analytical scale (Marte). Blood samples were 
collected fourteen days after the treatment from the 
retro-orbital plexus and centrifuged at 1500 x g, for 
10 min. The biochemical analysis was performed in 
serum for determining the concentration of glucose, 
urea, creatinine, alkaline phosphatase, total cholesterol 
and triacylglycerides using commercial kits (Labtest, 

Brazil). All individual samples were tested in 
triplicate.
	 The animals were sacrificed by cervical 
dislocation for removal of the heart, liver, spleen, kidney 
and brain. All organs were weighted and submitted 
to macroscopic analysis. Histological analysis was 
performed in all organs recovered, fixed with formalin 
and placed in paraffin. Sections with 5 µm of diameter 
were obtained and stained with hematoxylin and eosin. 
Glass slides were analyzed and transversal sections 
were photographed with a photomicroscope Olympus 
PM-104 K3, at 400x magnification. 

Statistical analysis

	 Data are reported as means±standard deviation 
of ten mice/group. The results were analyzed statistically 
using the graph pad Prism software, version 5.0, by 
analysis of variance (ANOVA), followed by the Tukey-
Kramer test, with p<0.05.

Results and Discussion

	 The correct application of therapeutic plants 
by the population requires the use of plant species 
whose efficacy as well as therapeutic safety has been 
validated scientifically. Preclinical studies conducted 
on mice have shown that the extract of babassu 
mesocarp produces both beneficial (Silva & Parente, 
2001; Nascimento et al., 2006; Azevedo et al., 2007) 
and adverse effects (Gaitan et al., 1994), which need to 
be clearly established in order to guarantee the safe use 
of this product as medicine.
	 In this study, no death was observed fourteen 
days after acute treatment with high doses (1000, 
3000 and 5000 mg/kg) of BME, so it was not possible 
to calculate the LD50, considered here as greater 
than 5000 mg/kg. The extract showed no significant 
toxicity on body weight, or on cutaneous, neurological 
or behavioral alterations based on the macroscopic 
observation according Schuchman (1984). Indeed, 
macroscopic and microscopic examination revealed 
the preservation of the heart, spleen, kidneys, liver and 
brain of BME-treated animals (Figure 1).
	 However, to clarify if the treatment has no 
adverse effect some biochemical analysis was performed 
(Table 1). It was found that serum alkaline phosphatase 
(AP) concentration was higher in almost all groups 
treated with BME. Only in BM1000 the values remain 
unchanged the when compared to control, indicating 
that acute treatment can affect this liver enzyme 
production. Since young mice (2 to 3 months) were used 
in this study, the alterations in alkaline phosphatase 
concentration might have been influenced by the age 
of the animal According to Emanuelli et al. (2008), 
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in young animals plasma concentrations of alkaline 
phosphatase might be altered by the kind and amount 
of the diet. Akaline phosphatase is a biochemical serum 
marker of cholestasis process and hepatic disorders 
(Emanuelli et al, 2008). No alteration was observed on 
microscopic examination indicating what phosphatase 
alkaline alteration is not sufficient to cause hepatic 
degeneration.

Figure 1. Histological analysis in organs from babassu 
mesocarp-treated mice. Microscopic analysis of histological 
sections obtained from control mice (A, B, C, D and E) and 
from mice treated with a single oral dose of BM (5000 mg/
kg) (F, G, H, I and J). Hematoxylin-eosin-stained sections 
obtained from the heart (A, F), brain (B, G), kidney (C, H), 
liver (D, I), and spleen (E, J) were analyzed The photos show 
no alteration in all the organs (400 x magnification).

 The BME treatment also caused a significant 
reduction of serum urea concentration. Since the 
babassu mesocarp contains only 1.54% of proteins 
(Rosenthal, 1975), our first hypothesis was that the low 

protein could be related to the low production of urea. 
However, this possibility could be ruled out since BME-
treated animals had free access to the conventional food 
and the ingestion was quite similar to that observed in 
control group. It is known that, under normal metabolic 
conditions, urea is a final product of the degradation 
of excess amino acids and protein oxidation. Thus, the 
production and excretion of urea play an important role 
in the utilization of nitrogen by animals (Badaloo et al., 
1999), therefore the mammals are unable to store amino 
acids or proteins. The fact that both carbohydrates and 
urea participate in protein metabolism suggests that 
the high carbohydrate concentration found in babassu 
mesocarp, about 68.3% (Rosenthal, 1975), may be 
related to either a low production or a high excretion 
of urea. These results could indicate a beneficial effect 
of BME in patients with acute renal failure, especially 
considering that urea production rates depend on 
protein intake and catabolism of endogenous proteins 
(Younes et al 2001). However, we must consider that 
the main causes of alterations in urea concentrations 
occurs in consequence of primary or secondary urea 
cycle disorders, at least in humans. The availability 
of carbohydrate due to its high content in babassu 
mesocarp may affect the nitrogen metabolism (Beames 
& Eggum, 1981; Mason, 1984; Macfarlane et al, 1986). 
When the intake of fermentable carbohydrate increases, 
this nitrogen may be insufficient for optimal bacterial 
growth. In such conditions, blood urea constitutes the 
largest and the most readily available nitrogen for 
bacterial protein synthesis in the cecum (Demigne & 
Rémésy, 1979; Viallard, 1984; Langran et al, 1992) 
and, as a result, fecal nitrogen excretion is significantly 
increased compared with fiber-free diets. (Younes et 
al, 1995; 1999). Thus, fermentable carbohydrate may 
exert a urea-lowering effect, in parallel to a decrease 
in urinary nitrogen excretion. So the decrease of urea 
levels in serum may be a direct effect of babassu 
mesocarp on urea-lowering effect or may be associated 
to other mechanisms rather than increased urea 
transfer in the large intestine due to its high content 
of carbohydrates. This point needs to be confirmed by 
other investigations.
 Despite the serum urea levels can be used as a 
renal function indicator, this result must be added with 
the creatinine index. Creatinine index is more efficient 
to determine renal failure  and is more constant than 
urea that is reabsorved on renal tubules (Schossler et 
al, 2001). On this work, the creatinine levels remains 
unchanged in all groups. In addition no microscopic 
alteration  on kidney were detected. 
 Unexpected increase on triacylglyceride 
concentration was detected in the mice treated with the 
smallest dose of BME (1000 mg/kg). Carbohydrates 
are rapidly removed from the intestine to the blood, 
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and as a result, occurs an increase of lipogenesis what 
can be a risk cofactor for the future development of 
atherosclerosis and in a consequence can contributes 
to atherogenesis. In fact, there is a great content of 
carbohydrates in babassu mesocarp, so the increase of 
triacylglycerides can be a consequence of this excess of 
carbohydrate intake, wherever it can also be an isolated 
result because it did not occur with the other groups.
	 Despite the alterations mentioned above, serum 
glucose, cholesterol or creatinine concentrations remain 
unchanged after BME treatment at any of the doses 
tested (Table 1). This finding supports the hypothesis 
that the ethanolic extract of babassu mesocarp presents 
low acute toxicity.
	 With few exceptions, no consistent pattern of 
altered toxicological endpoints was identified in this 
evaluation of acute toxicity study in mice. Changes from 
control values were seen in biochemistry parameters 
with increases on alkaline phosphatase and reductions 
in urea. In all cases, no consistent, dose-related change 
was seen across groups within the same sex. It is 
important to emphasize that  no organic microscopic 
were detected despite some the biochemical altered 
results, possible due to the low toxicity of the extract. 
Thus, these findings were considered incidental and 
unrelated to treatment. In conclusion, the administration 
of a single high dose of the BME induced very low 
acute toxicity or at least it has a great safety margin.
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