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Endopleura uchi (Huber) Cuatrec. (Humiriaceae) is a species from Brazilian Amazon rainforest, 
popularly used against menstrual disorders and uterine inflammation. This study aimed to evaluate the 
subchronic toxicity of hydroethanolic extract from E. uchi (EHEEu) in Wistar rats based on biochemical 
and hematological parameters. Rats were treated with daily doses of EHEEu (500 mg/kg - gavage), and 
then hematological and biochemical parameters were observed. The results shows that the treatment 
performed produced no signs of toxicity or death, as well as no changes in weight gain or daily intake 
of water and food. Biochemical and hematological parameters were not modified by EHEEu 
administration, with the exception of erythrocyte index of rats (males) in the treated group, however, it 
was not assigned clinical relevance once it remained within the reference range for the species. Thus, 
subchronic administration of EHEEu produced no toxic effects in Wistar rats. 
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INTRODUCTION 
 
The traditional use of medicinal plants based on popular 
knowledge, along with the belief that being natural does 
not cause adverse reactions, made only a few medicinal 
plants were  evaluated  through  pre-clinical  and  clinical 

studies to prove its effectiveness and security (Turolla 
and Nascimento, 2006). However, over time it was 
realized that certain plants have potentially dangerous 
substances   and  therefore  should  be  used  with  care,  
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respecting their toxicological risks (Veiga-Junior and 
Pinto, 2005).Endopleura uchi (Huber) Cuatrec. 
(Humiriaceae) is a botanical species typical from the 
Brazilian Amazon rain-forest This plant is found in not too 
flooded ground forest, which is widely spread in the 
Amazon Basin.It is popularly known in the region as uchi, 
uxi, axuá, uchi-pucu, uxi-amarelo, uxi-liso e uxi-ordinário 
(Cuatrecasas, 1961; Schultes, 1979). The stem bark of E. 
uchi is used as tea for menstrual disorders and uterine 
inflammation (Revilla, 2001). Other indications are also 
known and cited as antimicrobial activity (Politi, 2009), 
high anti-oxidant activity and absence of cytotoxicity 
(Politi et al., 2011). These results justify the increasingly 
growing interest in the study of this plant. 

According to Politi (2009), the bark of E. uchi consists 
mainly of three types of secondary metabolites: tannins, 
coumarins and saponins. Another phytochemical study 
from crude ethanol extract of bark led to the isolation of 
bergenin isocoumarins and 8, 10 dimetoxibergenina, 
pentacyclic triterpenoids, maslinic acid and its methyl 
ester maslininate (Luna et al., 2000).  

The bergenin extracted from the bark of E. uchi have 
been identified as mainly responsible against the 
biological activities such as anti-inflammatory (Nunomura 
et al., 2009), anti-microbial (Silva et al., 2009), 
neuroprotective (Takahashi et al., 2003) and 
antinociceptive (Oliveira et al., 2011). Until this moment, 
toxicological studies do not support the safe use of E. 
uchi. However, Politi et al. (2010) evaluated the acute 
oral toxicity in male rats with an extract of powdered bark 
of E. uchi. Thus, the present study aimed to evaluate the 
subchronic toxicity of crude hydroethanolic extract of the 
stem bark of E. uchi in Wistar rats of both sexes. 
 
 
MATERIALS AND METHODS 
 
Collection and authentication  
 
The stem barks of E. uchi were collected in April, 2005 in the city of 
Ananideua, Pará State, Brazil. The voucher specimen of the plant 
(number 180611) was deposited in the Herbarium of the Brazilian 
Agricultural Research Corporation - EMBRAPA, Belém, Pará, 
Brazil. 
 
 
Extract preparation 
 
The stem bark of E. uchi were dried in an air circulating oven at 
40°C for 72 h and after drying, it was triturated in a knives mill, 
obtaining the powder of the plant (464 g). Subsequently, this 
material was macerated in a 75% hydroalcoholic solution in a ratio 
of 1:5 at room temperature for 7 days, under stirring. Then, the 
mash was filtered and concentrated on a rotaevaporator (Quimis 
Model Q 218.2) at 45°C until complete evaporation of the solvent. 
The concentrated filtrate was subjected to lyophilization providing 
10.65% yield. 

 
 
 
 
Analysis of the content of total polyphenols and total tannins 
 
The method of Brazilian Pharmacopeia, 5th edition (2010) 
described for Rhatany species (Ratanhiae radix) was adapted and 
subjected to linear regression curve prepared with pyrogallic acid, 
all analyses were performed in triplicate. The polyphenols contents 
were calculated from the equation of the line obtained by standard 
curve of acid pyrogallic in concentrations from 0.01 to 0.05 mg/ml 
submitted to reaction with phosphomolybdic tungstic acid in alkaline 
medium following the method described by Carvalho et al. (2013).  
 
 
Animals 
 
Rats (Rattus norvegicus albinus), Wistar strain (males and 
females), weighing around 170 to 215 g from the vivarium of the 
Center for Reproductive Biology, Federal University of Juiz de Fora 
were used. These went through a period of adjustment, kept under 
controlled lighting conditions (cycle 12 h light/dark), temperature (23 
± 2°C) and received water and food ad libitum. The experimental 
protocol was approved by the Ethics Committee of the Federal 
University of Amapá (Case No. 001A/2012). 
 
 
Treatment of animals and evaluation of biochemical and 
hematological parameters 
 
Twenty rats corresponding to two groups n = 10/group (5 males and 
5 females) were randomized into five subgroups and treated for 22 
consecutive days orally with EHEEu at a dose of 500 mg/kg 
(treated group) and distilled water (control group). Parameters 
indicative of toxicity and blood-biochemical analyzes were 
performed according to the method described by Silva et al. (2005), 
with some adaptations. Parameters such as aspartate 
aminotransferase (AST), alanine aminotransferase (ALT), total 
cholesterol, HDL cholesterol, triglycerides, alkaline phosphatase 
(ALP), albumin, glucose, creatinine, total and differential blood 
count were determined using the multiparametric equipment for 
biochemical determination (Alizé) from Biomérieux and automatic 
hematologic cells analyzer HumaCount Plus. 
 
 
Statistical analysis 
 
The results obtained in different analyzes were expressed as 
average ± standard error of the average (average ± SEA) for each 
experimental group. For biochemical and hematological analysis, 
we used Mann - Whitney, and to compare the data of weight gain, 
water and food intake the student "t" test (unpaired) was used. Test 
was performed using  GraphPad Prism software® (version 5.03). 
Results with p < 0.05 were considered statistically significant. 
 
 
RESULTS  
 
The lyophilized extract showed total polyphenols equal to 
7.01% corresponding to an average of 0.021 ± 0.008 
mg/ml (n = 3). The percentage of total tannins was 1.5% 
with 0.0045 ± 0.0011 mg/ml (n = 3) representing 21.4% of 
all polyphenols in the extract (Figure 1).  The oral admini-
stration for 22 days with EHEEu at a dose of 500 mg/kg 
in rats, males and females, did not affect the  weight  gain  
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Figure 1. Standard curve of pyrogallic acid for spectrophotometrically (λ = 
760 nm), concentrations from 0.01 to 0.05 mg/mL subjected to reaction 
with phosphomolybdictungstic acid in alkaline medium with read-after 2 
minutes of reaction.  
Linear regression of the results obtained r2 = 0.9987 correlation coefficient 
with the equation of the line y = 10.450x 0.0118. 

 
 

Table 1. Effect of the treatment (po) of EHEEu (500 mg/kg) and distilled water (control) for 22 consecutive days, 
on the biochemical parameters of Wistar rats (males and females). 
 

Parameter 
Female  Male 

Control EHEEu  Control EHEEu 

AST (U/L) 241.6 ± 50.0 245.0 ± 39.9  193.2 ± 27.6 228.0 ± 37.1 
ALT (U/L) 83.6 ± 22.9 79.0 ± 17.8  53.0 ± 4.8 54.5 ± 5.8 
Total cholesterol (mg/dl) 66.5 ± 1.8 73.8 ± 4.6  61.6 ± 3.3 65.6 ± 4.2 
 HDL cholesterol (mg/dl) 31.6 ± 1.2 30.7 ± 1.4  31.2 ± 1.1 30.4 ± 0.8 
Triglycerides (mg/dl) 82.0 ± 4.5 76.8 ± 6.3  55.5± 2.3 74.4 ± 1.6 
ALP (U/L) 23.6 ± 2.4 26.2 ± 6.2  90.8 ± 8.9 90.0 ± 17.9 
Albumin (g/dl) 3.5 ± 0,0 3.6 ± 0,1  3.7 ± 0.0 3.6 ± 0.0 
Glucose (mg/dl) 111.7 ± 20.9 123.3 ±17.3  154.5 ± 6.75 146.4 ± 13.5 
Creatinine (mg/dl) 0.5 ± 0.0 0.6 ± 0.0  0.4 ± 0.0 0.5 ± 0.0 

 

The values represent mean ± S.E.M. (n = 5/group). *p < 0.05 compared to the control group (Mann-Whitney test). AST: 
Aspartate aminotransferase; ALT: Alanine aminotransferase; FA: Alkaline phosphatase. 

 
 
gain and daily food and water intake of these animals, 
since significant changes were not observed compared to 
the control group (Figures 2, 3 and 4). The level of serum 
AST, both in males and females (control and treated) and 
ALT in males (control and treated) were above the 
reference values (Table 1). The treatment of animals with 
EHEEu did not alter the levels of triglycerides and total 
cholesterol, however, the levels of HDL cholesterol in 
males and females (control and treated group) animals 
remained below the reference values (Table 1). Oral 
treatment of animals with EHEEu did not interfere in 
hematologic rates, except for the values of mean 

corpuscular hemoglobin concentration (MCHC) of 
animals (males), which showed a significant increase 
compared to the control group. The differential count of 
lymphocytes, monocytes, neutrophils and eosinophils 
showed similar values, with no statistically significant 
differences between the control group and treated with 
EHEEu (Table 2).  
 
 
DISCUSSION 
 
Polyphenols   vary   from   simple  molecules  to  complex  
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Figure 2. Effects of the administration (po) of EHEEu (500 mg/kg) and distilled water (control) on the body  
weight of Wistar rats (males and females), by 22 consecutive days. The values represent mean ± SEM. (n = 
5/group). *p < 0.05 compared to the control group. 
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Figure 3. Effects of the administration (po) of EHEEu (500 mg/kg) and distilled water (control) on the daily 
water consumption of Wistar rats (males and females), for 22 consecutive days. The values represent mean 
± S.E.M. (n = 5/group). *p < 0.05 compared to the control group. 

 
 
 
molecules with a high degree of polymerization and are 
classified into several classes of secondary metabolites 
such as flavonoids, phenolic acids, simple phenols, 
coumarins, tannins, lignins, and tocopherols among 
others and are easily oxidizable by metals light, heat and 
enzymatic processes and are associated the antioxidant 
actions  (Shahidi and Naczk 1995; Simões et al., 2004). 
In this study, the EHEEu showed concentration 
significant for tannins.  

One of the indicators of adverse effects of drugs and 
chemicals is the change in animal body weight (Tofovic 

and Jackson, 1999; Raza et al., 2002; Teo et al., 2002). 
Systemic toxicity can also be diagnosed by decreased 
water intake, diet, behavioral changes such as apathy 
and prostration, and by the appearance of rough hair coat 
(Melo, 2001). In this study, it was observed that the gain 
in body weight in rats (males) from control and EHEEu 
treated groups was higher than those rats (females) from 
both groups. However, it was found that oral 
administration for 22 days with EHEEu in rats, males and 
females did not affect the weight gain and daily food and 
water intake of these animals (Figures 2, 3 and 4). 
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Figure 4. Effects of the administration (po) of EHEEu (500 mg/kg) and distilled water (control) on the 
daily feed intake of Wistar rats (males and females), for 22 consecutive days. The values represent mean 
± S.E.M. (n = 5/group). *p < 0.05 compared to the control group. 

 
 
 

Table 2. Effect of the treatment (po) of EHEEu (500 mg/kg) and distilled water (control) for 22 
consecutive days, on hematological parameters of Wistar rats (males and females). 
 

Parameter 
Females Males 

Control EHEEu Control EHEEu 

RBC (x106/mm3)  7.9 ± 0.1 7.9 ± 0.3 9.2 ± 0.0 9.1 ± 0.2 
HGB (g/dl) 14.8 ± 0.1 15.1 ± 0.5 15.7 ± 0.1 15.9 ± 0.2 
HCT (%)  41.3 ± 0.4 40.8 ± 1.7 48.0 ± 0.3 47.0 ± 1.7 
MCV (fl)  52.2 ± 0.6 51.5 ± 0.6 52.0 ± 0.3 51.2 ± 0.5 
MCH (pg)  18.6 ± 0.1 19.1 ± 0.4 17.0 ± 0.1 17.4 ± 0.2 
MCCH (g/dl)  35.7 ± 0.3 37.1 ± 0.5 32.7 ± 0.1 34.7 ± 0.4* 
WBC (×103/mm3)  3.7 ± 0.6 3.4 ± 0.4 3.6 ± 0.6 3.2 ± 0.7 
Lymphocytes (%)        56.2 ± 3.8 52.2 ± 3.6 63.8 ± 2.1 61.8 ± 1.3 

Monocytes (%) 2.4 ± 0.6 3.0 ± 0.3 1.6 ± 0.4 2.0 ± 0.5 

Segmented (%) 40.0 ± 3.5 43.0 ± 3.6 32.6 ± 2.2 34.6 ± 1.2 

Eosinophils (%) 1.4 ± 0.2 1.8 ± 0.3 2.0 ± 0.8 1.6 ± 0.5 

Platelets (×103/mm3) 1069.0 ± 35.5 996.25 ± 13.9 1026.3 ± 159.0 1007± 63.1 
 

The values represent mean ± S.E.M. (n = 5/group). *p < 0,05 compared to the control group (Mann-
Whitney test). RBC: Red Blood Cells; HGB: Hemoglobin; HCT: Hematocrit; MVC: Mean corpuscular 
volume; MCH: Mean corpuscular hemoglobin; MCCH: Mean corpuscular hemoglobin concentration. 

 
 
 

Although the food intake of the treated group was lower 
than in the control group (Figure 4), the fact is not 
associated with EHEEu toxic effects because there was 
no interference with the body mass gain of these animals 
during treatment. During the experimental period, the 
animals of different groups showed no clinical signs of 
toxicity and no death was registered. The decrease in 
glomerular filtration, in general, leads to increased 
plasma creatinine concentrations. In rats, plasma levels 
of creatinine change can be a reliable indicator for the 
presence of renal injury, because its serum level is not 

influenced by diet, age or sex (Alves, 2007). The 
administration EHEEu does not change serum creatinine 
levels in animals, which indicates that renal function was 
not affected (Table 1). 

According to Alves (2007), some enzymes can be used 
as indicators of hepatic injury, such as ALT, AST and 
ALP. ALT is found mainly in the cytoplasm of hepato-
cytes, while 80% of AST is present in mitochondria. In 
light hepatocellular damage the serum is predominantly 
cytoplasmic, while in severe injuries the mitochondrial 
enzyme is released (Motta,  2003).  The  ALP  is  present  
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mainly at bone tissue, at the hepatobiliary system and the 
gastrointestinal mucosa, it is indicative of cholestasis, 
which may lead to increased serum levels up to 10 times 
(Scheffer and Gonzalez, 2003). In the present study, 
these enzymes were not altered after administration of 
EHEEu, however the level of serum AST, both in males 
and females (control and treated) and ALT in males 
(control and treated) were above the reference values 
(Table 1) (Clifford and Giknis, 2008). 

The importance of lipid levels is fundamental because 
elevated levels of total cholesterol are closely related to 
risk of ischemic coronary disease (Araújo et al., 2011). 
Treatment of animals with EHEEu did not alter the levels 
of triglycerides and total cholesterol, probably indicating 
that there was no change in the lipid metabolism of these 
animals, however, the levels of HDL cholesterol in males 
and females (control and treated group) animals 
remained below the reference values (Table 1) (Dantas 
et al., 2006). 

Despite the existence of own mechanisms to control  
the physiological parameters values, it is known that in 
certain groups of animals, such as rats and mice, these 
parameters can vary, mainly related to gender, strain, 
genotype and may be influenced by age, diet, handling, 
environment, among other factors (Pinheiro et al., 2003). 
Although some biochemical parameters in animals 
treated with EHEEu are below or above the reference 
values, cannot be assigned clinical importance because 
the same results were found in the control group, with no 
statistically significant difference between them (Table 1). 
However, it is necessary for the histopathological study of 
the liver and kidneys of these animals. 

According to Silva et al. (2012), hematological 
parameters are important for the toxicity study, due to the 
hematopoietic system that is highly sensitive to the toxic 
agents’ activities, such as those with cytotoxic or 
mutagenic potential. These toxicants may result in many 
changes such as qualitative or quantitative, transient or 
permanent and may also limit the use of drugs. In oral 
treatment of animals with EHEEu, in hematologic rates, 
only the values of mean corpuscular hemoglobin 
concentration (MCHC) of animals (males) was changed, 
which showed a significant increase compared to the 
control group (Table 2). According to Alves (2007), 
analysis of red blood cell (RBC) indices are important 
indicators in determining the morphological type of 
anemia. The increased erythrocyte MCHC index of male 
animals had no clinical relevance because they have 
values within the range recommended by the study of 
Charles River (Giknis and Clifford, 2008). 
 
 
Conclusion 
 
With   the    obtained  results,  we  can  suggest  that  oral 

 
 
 
 
treatment with EHEEu at a dose of 500 mg/kg for 22 days 
produced no signs of systemic toxicity in Wistar rats 
males and females when compared to the control group. 
So the EHEEu showed high degree of safety at dose and 
period in which the animals were exposed. 
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