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LABORATORY STUDY

Açai berry extract attenuates glycerol-induced acute renal failure in rats

Amina Unis1,2

1Department of Pharmacology, Faculty of Medicine, Alexandria University, Egypt and 2Department of Pharmacology, Faculty of Medicine,

University of Tabuk, Saudi Arabia

Abstract

Acute renal failure (ARF) is one of the most common problems encountered in hospitalized
critically ill patients. In recent years great effort has been focused on the introduction of herbal
medicine as a novel therapeutic agent for prevention of ARF. Hence, the current study was
designed to investigate the effect of Açai berry extract (ABE) on glycerol-induced ARF in rats.
Results of the present study showed that rat groups that received oral ABE in a dose of 100 and
200 mg/kg/day for 7 days before or 7 days after induction of ARF by a single intramuscular
glycerol injection reported a significant improvement in kidney functions tests [decrease in
serum urea, serum creatinine, and blood urea nitrogen (BUN)] when compared to the ARF
model groups. Moreover, there was significant amelioration in renal oxidative stress markers
[renal catalase (CAT), renal reduced glutathione (GSH)] and renal histopathological changes in
the ABE-treated groups when compared to ARF model groups. The most significant
improvement was reported in the groups where ABE was administered in a dose 200 mg/kg/
day. These results indicate that ABE has a potential role in ameliorating renal damage involved
in ARF.
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Introduction

Acute renal failure (ARF) is a critical clinical situation that is

usually associated with high mortality rate. Studies reported

that rhabdomyolysis-induced myoglobinuric ARF accounts

for about 10–40% of all cases of ARF.1

Glycerol-induced ARF is one of the most commonly used

models of experimental ARF in rats and is considered as

an experimental analogue of human myoglobinuric ARF

that results from transfusion accidents or crush injury.2

Myoglobinuric ARF is a uremic syndrome accompanied by

skeletal muscle breakdown and intracellular elements that are

released into the bloodstream.3

The pathogenesis of glycerol-induced ARF is still not

completely understood, but it is generally believed that it may

involve oxidative stress and decreased renal blood flow.4,5

Oxidative stress occurs as a result of iron released from heme

group of myoglobin. Iron induces the formation of reactive

oxygen species that leads to lipid peroxidation and cellular

death.6,7

Recent studies have demonstrated that therapeutic inter-

ventions can ameliorate glycerol-induced ARF.8,9 And in

order to prevent toxic effects of commonly used chemical

therapeutic agents, great effort has been focused in recent

years on traditional and herbal medicine to provide a novel

therapeutic agent for ARF.

Açai (the fruit of Euterpe oleracea Martius palm) has been

reported to have the highest antioxidant capacity among all

fruits reported to date in the literature. Freeze dried Açai or

Açai berry extract (ABE) is a mixture of Açai pulp and skin

and has been used in many pharmacological researches to

explore the potential therapeutic effect of Açai.10 Studies have

shown that addition of Açai pulp to diet improved oxidative

stress biomarkers in hypercholesterolemic rats and protected

against hydrogen peroxide-mediated damage to lipids and

proteins in the cerebral cortex, hippocampus and cerebellum

of rats.11,12

To the best of our knowledge, there have been no studies in

the literature investigating the effect of ABE on ARF.

Accordingly, the purpose of this research was to explore the

effect of oral administration of ABE on glycerol-induced ARF

in rats.

Methods and materials

Experimental animals

The present study was conducted on 80 male Wistar albino

rats weighing from 150 to 200 g. The rats were obtained from

the Animal House of the Faculty of Medicine, Alexandria

University.
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They were housed under optimal laboratory conditions

(relative humidity 85 ± 2%, temperature 22 ± 1 �C and 12 h

light and 12 h dark cycle).

All experiments were performed in accordance with

national animal care guidelines and were preapproved by

the Faculty of Medicine, Alexandria University Ethics

Committee.

Induction of acute renal failure in rats

Renal failure was induced in rats by a single i.m. injection of

50% (vol/vol) glycerol (Sigma, Germany) diluted in normal

saline (10 mL/kg of body weight).13

Animal grouping

Rats were divided into eight equal groups consisting of 10 rats

each.

Groups where ABE was administered as prophylaxis

for ARF:

Group Pr1: (Normal control group P) rats received 1 mL 2%

gum acacia as a vehicle orally every day for 7 days then an IM

saline injection was given.

Group Pr2: (ARF model group P) rats received 1 mL 2% gum

acacia as a vehicle orally every day for 7 days then induction

of ARF was performed.

Group Pr3: Rats received ABE at a dose of 100 mg/kg daily

orally for 7 days then induction of ARF was performed. ABE

was purchased in a freeze dried form of organic Açai

palm berry containing fruit skin and pulp from NOW

FOODS, USA.

Group Pr4: Rats received ABE at a dose of 100 mg/kg orally

every day for 7 days then induction of ARF was performed.

Groups where ABE was administered as therapy for ARF:

Group T1: (Normal control group T) an IM saline injection

was given then rats received 1 mL 2% gum acacia as a vehicle

orally every day for 7 days.

Group T2: (ARF model group T) induction of ARF was

performed then rats received 1 mL 2% gum acacia as a vehicle

orally every day for 7 days.

Group T3: Induction of ARF was performed then rats received

ABE at a dose of 100 mg/kg daily orally for 7 days.

Group T4: Induction of ARF was performed then rats

received ABE at a dose of 100 mg/kg orally every day for

7 days.

At the end of the experiment (24 h of induction of ARF

in prophylactic groups and 7 days after induction of ARF in

therapeutic groups), all rats were anaesthetized with sodium

pentobarbital (120 mg/kg intraperitoneally). Blood was

withdrawn from the heart for estimation of kidney function

tests: serum urea, creatinine and blood urea nitrogen

(BUN). Rats were then sacrificed using high dose of

sodium pentobarbital and both kidneys from rats were

isolated. Then kidneys were divided equally into two

longitudinal sections. One half of each kidney was placed

in formaldehyde solution for histopathological examination

by light microscopy. The other half of the kidney was

placed into liquid nitrogen and stored at �20 �C until

assayed for renal catalase (CAT) and renal reduced

glutathione (GSH).

Estimation of renal functions tests

Determination of serum urea, creatinine and BUN were

performed using commercial available kits.

Estimation of oxidative stress biomarkers in renal
homogenate

One longitudinal half of each kidney was homogenized in

phosphate buffer saline (PBS) 50 mM pH (7.4) for estimation

of renal CAT and renal GSH.

Estimation of GSH in renal homogenate was done

according to Teietz method which is based on the reduction

of 5,50-dithiobis(2-nitrobenzoic acid) to 5-thio-2-nitrobenzoic

acid with GSH to produce a yellow compound.14 The reduced

chromogen (5-thio-2-nitrobenzoic acid) is directly propor-

tional to GSH concentration and its absorbance was measured

at 405 nm by using a commercial kit (Biodiagnostic, Egypt).

Renal CAT was assayed by the method of Sinha which was

based on formation of chromic acetate from dichromate and

glacial acetic acid in the presence hydrogen peroxide (H2O2).

Chromic acetate that produced was measured colorimetrically

at 570 nm. One renal catalase unit was defined as the amount

of renal catalase which catalyzed the oxidation of 1 mmole

H2O2 per minute under assay conditions.15

Renal histopathology

Longitudinal half of each kidney was fixed in a 10% neutral

buffered formalin solution, embedded in paraffin, and used

for histopathological examination. Five-micrometer thick

sections were cut, deparaffinized, and hydrated. For light

microscopic purpose, paraffin sections were stained with

hematoxylin and eosin (H&E). The sections were examined

by a pathologist who was unaware of the treatment which rats

had received. The degree of renal damage was assessed

according to the following scoring system.16

(a) Necrosis:

Score 1: occasional necrotic tubular cells

Score 2: occasional necrotic tubules

Score 3: 25% cortical tubules necrotic

Score 4: 33% cortical tubules necrotic

Score 5: 50% cortical tubules necrotic

(b) Damaged tubules and casts:

Score 1: occasional damaged tubules

Score 2: occasional damaged tubules and some casts

Score 3: 30% of tubules with casts

Score 4: 50% of tubules with casts

Score 5: 51–100% tubules with casts

The two scores for each kidney were added to give the total

damage score (maximum 10).

Statistical analysis

Data were expressed as the mean ± standard deviation for

continuous variables. Statistical comparisons between all

studied groups were performed using a one way analysis of

variance test (ANOVA) while Turkey’s Multiple Comparison

Test was used as a post-test to detect significance between

all groups by comparing group means. For all analyses, a

p50.05 was considered statistically significant. Statistical
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analysis was performed using Graph Pad Prism version 6.0

software (La Jolla, CA).

Results

Effect of Açai berry extract on normal kidney functions
and morphology

To exclude the possibility that ABE may affect normal kidney

functions, the present study evaluated the effect of oral

administration of 100 and 200 mg/kg/day of ABE for 7 days

on all assessed parameters included in the present study in

groups. The results of those experiments showed that there

was no significant change in kidney functions tests, renal

oxidative stress parameters and renal histopathology scoring

in ABE-treated groups when compared to normal control

groups.

Induction of ARF caused significant changes in kidney
functions

Induction of ARF by glycerol injection in rats resulted in

statistically significant increase in kidney function tests in

model groups when compared to normal control groups: there

was a significant increase in serum urea (p50.001), serum

creatinine (p50.001) and BUN (p50.001) (Tables 1 and 2,

Figures 1 and 2).

ABE prevented deterioration of kidney functions in
glycerol-induced ARF

Administration of ABE for 7 days in a dose of 100 mg/kg/day

in group 5 or in a dose of 200 mg/kg/day in either prophylactic

or therapeutic groups resulted in statistically significant

improvement in kidney function tests when compared to

either model groups (ARF model group P or ARF model

group T): there was an significant decrease in serum urea

(p50.001), serum creatinine (p50.001) and BUN (p50.001)

(Tables 1 and 2, Figures 1 and 2).

When comparing both drug groups, more significant

improvement in kidney function tests was observed in the

groups that received ABE in a dose of 200 mg/kg/day

(p50.001) (Tables 1 and 2, Figures 1 and 2).

Induction of glycerol-induced ARF caused significant
deterioration in renal oxidative stress markers

A significant deterioration in renal oxidative stress markers

was detected in ARF model groups when compared to normal

control groups: there was significant decrease in renal CAT

Table 1. Comparison between group Pr1 (normal control group), group Pr2 (ARF model group), group T3 (ABE 100 mg/kg/day for 7days), group Pr3
(ABE 200 mg/kg/day) and group Pr4 (ABE 200 mg/kg/day for 7days), before induction of ARF regarding kidney function tests, renal GSH and renal
CAT when assessed 24 h after induction of ARF.

Parameter
Group Pr1 normal

control group
Group Pr2 ARF

model group
Group Pr3 ABE

(100 mg/kg) group
Group Pr4 ABE

(200 mg/kg) group

Serum urea (mg/dl) 19.87 ± 7.13 126.85 ± 3.43* 81.69 ± 4.421 65.86 ± 5.381#
Serum creatinine (mg/dl) 0.88 ± 0.07 5.12 ± 0.65* 3.16 ± 0.161 2.72 ± 0.081#
BUN (mg/dl) 9.27 ± 1.40 41.26 ± 0.80* 36.59 ± 0.801 32.78 ± 2.541#
Renal GSH (mg/g/g wet tissue) 92.59 ± 2.04 62.27 ± 2.00* 74.43 ± 1.431 81.95 ± 2.351#
Renal CAT (mmol/H2O2 consumed/min/mg

protein)
253.8 ± 2.91 185.3 ± 4.27* 201.9 ± 1.871 211.0 ± 2.631#

Histopathological renal damage scoring 0 ± 0.00 8.80 ± 0.63* 6.10 ± 0.561 4.60 ± 0.511#

Notes: Data are expressed as mean ± standard deviation. The statistical significance between the Pr treated groups, Pr1 normal control group and Pr2
model group was determined using Tukey’s test. Pr: prophylaxis, ABE: Açai berry extract, ARF: acute renal failure, BUN: blood urea nitrogen, GSH:
reduced glutathione, CAT: catalase.

*p50.001 versus Pr1 normal control group.
1p50.001 versus Pr2 ARF model group.
#p50.001 versus T3 ABE (100 mg/kg/day) group.

Table 2. Comparison between group T1 (normal control group), group T2 (ARF model group), group T3 (ABE 100 mg/kg/day for 7 days) and group
T4 (ABE 200 mg/kg/day for 7 days) regarding kidney function tests, renal GSH and renal CAT when assessed 7 days after induction of ARF.

Parameter
Group T1 normal

control group
Group T2 ARF

model group
Group T3 ABE

(100 mg/kg)
Group T4 ABE

(200 mg/kg) group

Serum urea (mg/dl) 20.40 ± 7.32 152.04 ± 9.28* 75.69 ± 4.421 64.86 ± 5.381#
Serum creatinine (mg/dl) 0.87 ± 0.06 5.89 ± 0.41* 3.54 ± 0.221 2.12 ± 0.071#
BUN (mg/dl) 8.87 ± 1.40 31.26 ± 0.70* 26.54 ± 0.601 19.67 ± 2.511#
Renal GSH (mg/g/g wet tissue) 93.82 ± 2.04 63.93 ± 2.10* 72.66 ± 1.611 79.95 ± 1.351#
Renal CAT (mmol/H2O2 consumed/min/mg

protein)
254.8 ± 2.71 175.1 ± 4.47* 221.2 ± 1.821 229.0 ± 1.631#

Histopathological renal damage scoring 0 ± 0.00 9.76 ± 0.60* 6.45 ± 0.501 4.23 ± 0.311#

Notes: T: treatment, ABE: Açai berry extract, ARF: acute renal failure, BUN: blood urea nitrogen, GSH: reduced glutathione, CAT: catalase. Data are
expressed as mean ± standard deviation. The statistical significance between the treated groups, normal control group and model group was
determined using Tukey’s test.

*p50.001 versus T1 normal control group.
1p50.001 versus T2 ARF model group.
#p50.001 versus T3 ABE (100 mg/kg/day)-treated group.
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(p50.001) and renal GSH (p50.001) (Tables 1 and 2,

Figures 3 and 4).

Antioxidant effect of ABE

Administration of ABE for 7 days in a dose of 100 mg/kg/day

and in a dose 200 mg/kg/day resulted in statistically signifi-

cant improvement in renal oxidative stress markers in both

prophylactic and therapeutic groups, respectively when

compared to ARF model group P and ARF model group T,

respectively: there was significant increase in both renal

CAT (p50.001) and renal GSH (p50.001) (Tables 1 and 2,

Figures 3 and 4).

When comparing both drug groups, more significant

improvement in renal oxidative stress markers was observed

in the 200 mg/kg/day ABE-treated groups (p50.001)

(Table 2, Figures 3 and 4).

Induction of glycerol-induced ARF showed significant
renal histopathological changes

Renal sections of rats in the ARF model groups (Figures 5b,

6, 7b, and 8) showed significant renal histopathological

damage when compared to the normal control groups (Figures

5a, 6, 7a, and 8) (p50.001) (Tables 1 and 2).

ABE administration caused regression of renal
histopathological changes

Significant regression of histopathological changes was

recorded in both the ABE prophylactic groups (Figures 5c

and d, 6, 7c, d, and 8) and treated groups when compared to

the ARF model groups (Figures 5b, 6, 7b, and 8) (p50.001)

(Tables 1 and 2).

When comparing both drug groups, more significant

improvement in renal histopathological scoring was observed

in the 200 mg/kg/day ABE-treated groups (p50.001)

(Tables 1 and 2, Figures 5, 6, 7, and 8).

Figure 1. Comparison between group Pr1 (normal control group), group
Pr2 (ARF model group), group Pr3 (ABE 100 mg/kg/day/7day) and
group Pr4 (ABE 200 mg/kg/day for 7 days) regarding kidney function
tests when assessed 24 h after induction of ARF. Notes: The statistical
significance between the treated groups (Pr3, Pr4), Pr1 normal control
group and Pr2 model group was determined using Tukey’s test.
*p50.001 versus Pr1 normal control group, 1p50.001 versus Pr2
ARF model group. #p50.001 versus Pr3 ABE (100 mg/kg/day)-treated
group. ABE: Açai berry extract, ARF: acute renal failure, BUN: blood
urea nitrogen.

Figure 2. Comparison between group T1 (normal control group), group
T2 (ARF model group), group T3 (ABE 100 mg/kg/day for 7 days) and
group T4 (ABE 100 mg/kg/day for 7days) regarding kidney function tests
when assessed 7 days after induction of ARF. Notes: The statistical
significance between T the treated groups (T3, T4), T1 normal control
group and T2 model group was determined using Tukey’s test. *p50.001
versus T1 normal control group, 1p50.001 versus T2 ARF model
group, #p50.001 versus T3 ABE (100 mg/kg/day)-treated group.
T: treatment, ABE: Açai berry extract, ARF: acute renal failure, BUN:
blood urea nitrogen.

Figure 3. Comparison between group Pr1 (normal control group), group
Pr2 (ARF model group), group Pr3 (ABE 100 mg/kg/day for 7 days) and
group Pr4 (ABE 200 mg/kg/day for 7 days) regarding oxidative stress
markers (renal GSH and renal CAT) when assessed 24 h after induction
of ARF. Notes: The statistical significance between the treated groups
(Pr3, Pr4), Pr1 normal control group and Pr2 model group was
determined using Tukey’s test. *p50.001 versus Pr1 normal control
group, 1p50.001 versus Pr2 ARF model group, #p50.001 versus Pr3
ABE (100 mg/kg/day)-treated group. Pr: prophylaxis, ABE: Açai berry
extract; ARF: acute renal failure; GSH: reduced glutathione.
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Figure 5. Histopathological changes in the prophylactic study groups. (a) Pr1: Normal control group showing a section of normal kidney (H&E
staining; 400�). (b) Pr2: ARF model group showing about 50% necrotic cortical tubules with casts (H&E; 400�). (c) Pr3: ABE (100 mg/kg/day)-
treated group showing less than 30% necrotic tubules with some casts (H&E; 400�). (d) Pr4: ABE (200 mg/kg/day)-treated group showing occasional
necrotic tubules (H&E; 400�).

Figure 4. Comparison between group T1 (normal control group), group
T2 (ARF model group), group T3 (ABE 100 mg/kg/day for 7 days) and
group T4 (ABE 100 mg/kg/day for 7 days) regarding oxidative stress
markers (renal GSH and renal CAT) when assessed 7 days after
induction of ARF. Notes: The statistical significance between T the
treated groups (T3, T4), T1 normal control group and T2 model group
was determined using Tukey’s test. *p50.001 versus T1 normal control
group, 1p50.001 versus T2 ARF model group, #p50.001 versus T3
ABE (100 mg/kg/day)-treated group. T: treatment, ABE: Açai berry
extract, ARF: acute renal failure, GSH: reduced glutathione.

Figure 6. Comparison between group Pr2 (ARF model group), group
Pr3 (ABE 100 mg/kg/day for7 days) and group Pr4 (ABE 200 mg/kg/day
for 7days) regarding renal histopathological scoring when assessed 24 h
after induction of ARF. Notes: The statistical significance between the
Pr-treated groups (Pr3, Pr4) and Pr2 model group, was determined using
Tukey’s test.1p50.001 versus Pr2 ARF model group, #p50.001 versus
Pr3 ABE (100 mg/kg/day)-treated group. Pr: Prophylaxis, ABE: Açai
berry extract, ARF: acute renal failure.
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Discussion

In the present study, oral administration of ABE resulted in

improvement of kidney function tests, renal oxidative stress

markers as well as renal pathological changes in rats with

glycerol-induced ARF.

Glycerol-induced ARF in rats is characterized by the

occurrence of rhabdomyolysis and acute tubular necrosis

leading to deterioration of renal functions and hence failure of

the kidneys to excrete waste products and to maintain fluid

and electrolyte homeostasis.17,18 This is in accordance with

the present study which showed significant decline in the

renal functions (increase in serum urea, serum creatinine and

BUN) in ARF model groups when compared to the normal

control groups. Moreover, Xing et al. and Liu et al. reported

similar results.19,20

Many therapeutic agents have been recently used as an

attempt to prevent renal damage-induced glycerol, e.g.

theophylline,16 ferulic acid21 and montelukast.22 However,

due to associated adverse effects of such therapeutic agents,

natural products like herbs, fruits have been recently

introduced to prevent glycerol-induced ARF, e.g. Punica

granatum.23

Açai, a well known fruit from the Amazon River

floodplain, has proven to contain numerous phytochemicals

that possess antioxidant, anti-inflammatory, and anticancer-

ous properties.24

In the literature, this is the first study to explore the effect

of ABE on glycerol induced-ARF in rats.

The present study demonstrated that oral administration of

ABE protected against glycerol-induced impairment of renal

functions through producing significant decrease in serum

urea, serum creatinine and BUN when compared to the ARF

model groups.

The present study hypothesizes that the possible explan-

ation for improvement in renal function following adminis-

tration of ABE may be due to its proven role in reduction of

oxidative stress and renal histopathological changes.

Oxidative stress plays an important role in the pathogen-

esis of glycerol-induced ARF. This could be explained in the

context that the kidney is known to be an organ with high

Figure 7. Histopathological changes in the therapeutic study groups. (a) T1: Normal control group showing a section of normal kidney (H&E staining;
400�). (b) T2 ARF model group showing more than 70% necrotic cortical tubules with many casts (H&E; 400�). (c) T3 ABE (100 mg/kg/day)-treated
group showing about 30% necrotic tubules with casts (H&E; 400�). (d) T4 ABE (200 mg/kg/day)-treated group showing about some necrotic tubules
(H&E; 400�).
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susceptibility to damage by reactive oxygen species, probably

due to the abundance of long chain polyunsaturated fatty

acids in the composition of renal lipids.25–28 Similarly, the

present study showed significant deterioration of renal

oxidative stress markers (decrease in renal CAT and renal

GSH) in the ARF model groups when compared to the

normal control groups. Manikandan et al.21 reported a

significant decrease in activities of superoxide dismutase,

catalase, glutathione peroxidase, glutathione-S-transferase

and reduced glutathione in rats with glycerol-induced

ARF. In addition, Helmy et al. found a significant reduction

of renal catalase and superoxide dismutase activities, 48 h

following the induction of rhabdomyolysis by intramuscular

glycerol.29

To explore the antioxidant role of ABE in the present

study, we examined its effect on two important antioxidant

enzymes; renal GSH and renal CAT. Results of the current

study showed that oral administration of ABE caused

significant increase in both renal GSH and renal CAT when

compared to their levels in ARF model groups. In addition,

more significant improvement was demonstrated in the group

that received ABE in a dose of 200 mg/kg/day. The proven

antioxidant effect of ABE on other injuries of the kidneys was

previously reported. Da Costa et al. demonstrated increase of

CAT, superoxide dismutase and glutathione peroxidase after

oral administration of Açai stone extract to renovascular

hypertensive rats.30 Also the antioxidant effect of Açai has

been demonstrated in other organs like brain,12 lungs,31

liver32 in experimental animals. In addition, consumption of

Açai pulp and juice was associated with increased plasma

antioxidant capacity in healthy human volunteers.33 The

freeze-dried ABE that has been used in the current study

contains both the Açai pulp and skin. Studies have previously

done to uncover the antioxidant contents of Açai pulp which

was fractionated and analyzed by researchers for major

anthocyanins and other phenolics contents. Fractions

extracted using methanol and ethanol were particularly rich

in anthocyanins such as cyanidin, delphinidin, malvidin,

pelargonidin, and peonidin, whereas the fraction extracted

using acetone was rich in other phenolics such as catechin,

ferulic acid, quercetin, resveratrol, and synergic and vanillic

acids.34 The overall antioxidant mechanism of action of

phenols is thought to be through reducing reactive oxygen

species production by neutralizing them or by chelating metal

ions.35 Da Silva Santos et al. stated that anthocyanins

obtained from Açai reduced oxidative stress by restoring

GSH/GSSG ratio and net glutamate uptake, and protecting

astrocytic membranes from lipid peroxidation.36

Cellular damage of the proximal convoluted tubules

together with necrotic changes in the form of casts that

occulted the proximal tubular lumen are important landmarks

in the pathogenesis of glycerol-induced ARF.2 It has been

postulated that glycerol injection leads to the development of

acute tubular necrosis by producing a combination of

hemoglobinuria and renal ischemia.22,37 The present study

revealed significant histopathological changes in kidney

sections obtained from rats in ARF model groups when

compared to normal control groups. These changes were

mostly in the form of severe tubular necrosis together with

cast formation. Similar findings were also reported by other

investigators.16,17

The present study showed that oral ABE administration

caused significant regression of renal histolopathologic

changes when compared to ARF model groups. In accordance

with our results, de Bem et al. demonstrated that oral

administration of Açai seed extract decreased renal structural

changes in adult offspring rats (whose mothers were fed a

low-protein (LP) diet during pregnancy) probably through

vasodilatation and antioxidant effect.38 Da costa et al.

reported that oral administration of Açai stone extract to

rats leads to significant amelioration of renal histopatho-

logical changes in hypertensive rats. Those changes were in

the form of decreased endothelial dysfunction and renal

vascular structural changes. Such improvement was attributed

according to the researchers to the significant proven

antioxidant effect of Açai.30

Conclusion

ABE was found to significantly attenuate glycerol-induced

ARF changes in rats through ameliorating renal functions and

renal oxidative stress. In the literature, this is the first study

highlighting this novel finding. Further studies are needed to

elucidate the exact cellular mechanism of its renoprotective

effect.
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Figure 8. Comparison between group T2 (ARF model group), group T3
(ABE 100 mg/kg/day for 7 days) and group T4 (ABE 100 mg/kg/day for
7 days) regarding renal histopathological scoring when assessed 7 days
after induction of ARF. Notes: The statistical significance between the
treated groups (T3, T4) and T2 model group was determined using
Tukey’s test.1p50.001 versus T2 ARF model group, #p50.001 versus
T3 ABE (100 mg/kg/day)-treated group. T: treatment, ABE: Açai berry
extract, ARF: acute renal failure.
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