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Resumo:

1. INTRODUCTION Aluminum (Al) is a non-essential metal and a significant environmental contaminant and is associated 
with a number of human diseases including cardiovascular disease (EXLEY, 2013). The aim of our study is to investigate the 
effects of egg white protein hydrolysate (EWH), obtained after enzymatic hydrolysis with Pepsin, with known antioxidant and 
anti-inflammatory properties, on vascular effects after by Al exposure. 2. METHODS For that, 32 three-month-old male 
Wistar rats were divided into four groups and treated orally for 42 days: a) Control - ultrapure water; b) AlCl3 - 100 mg/kg 
bw (PRAKASH & KUMAR, 2009); c) Hydrolysate - 1 g/kg/day of EWH (MIGUEL et al., 2006); d) Hydrolysate plus 
Aluminum. Systolic blood pressure (SBP) was measured by plethysmography. Vascular function was studied in aortic and 
mesenteric resistance arteries (MRA) in isolated organ bath. Concentration-response curves to acetylcholine and sodium 
nitroprusside were performed. Vasoconstrictor response to phenylephrine (PHE) in presence and absence of endothelium and 
in presence of NOS inhibitor (L-NAME), potassium channels blocker (TEA), NAD(P)H oxidase inhibitor (apocynin), 
superoxide dismutase (SOD), non-selective COX inhibitor (indomethacin), selective COX-2 inhibitor (NS 398), and AT1 
selective receptor blocker (losartan), were analyzed. Systemic and vascular reactive oxygen species (ROS), lipid peroxidation 
and antioxidant capacity were measured. Results were expressed as mean and SEM, compared by t-test and ANOVA followed 
by Bonferroni test (P0.05). Ethics Committee Approval 028/2014 - Unipampa. 3. RESULTS AND DISCUSSION EWH 
prevented: a) the increased SBP observed after Al exposure (Ct: 117. 2 ± 1.09; Al: 132.4 ± 5.20*; Hydrolysate: 117.6 ± 3.12#; 
Hydrolysate + Al: 118.4 ± 1.93# mmHg, n=8 * vs Ct; #vs Al); b) the endothelial relaxation dysfunction; c) the increased 
vasoconstrictor response to PHE; d) restored the endothelium vasoconstrictor - modulation, nitric oxide bioavailability and 
potassium channels involvement; e) prevented the increased ROS production from NAD(P)H oxidase and contractile 
prostanoids from COX-2; f) inhibited the increased plasmatic and aortic ROS production and lipid peroxidation as well as the 
imbalance on antioxidant capacity after Al exposure. Al3+ toxicity has been related with its pro-oxidant activity in different 
target organs and systems in experimental animals (PRAKASH & KUMAR, 2009; YU et al. 2016). The pro-oxidant effects of 
Al are well documented and are possible due to formation of superoxide radical ion or by promoting the Fenton reaction by 
reducing Fe(III) to Fe(II) (EXLEY, 2004). It is well known that oxidative stress alters vascular reactivity through several ways 
such as its effects on the NO pathway, by counteracting NO effects or by reducing its bioavailability (HERNANZ et al., 
2014). Here we show that EWH seems to be able to counteract the vascular toxic effects of Al and, based on our results, 
probably acting through inflammatory and oxidative stress pathways. 4. FINAL CONSIDERATIONS Our findings provide a 
better understanding of the cardiovascular risk of human exposure to Al and, suggest that the EWH seems to be able to 
counteract the vascular toxic effects of Al.
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1. INTRODUCTION 

Aluminum (Al) is a non-essential metal and a significant environmental 
contaminant and is associated with a number of human diseases including 
cardiovascular disease (EXLEY, 2013). Al adverse effects have been related with 
increased oxidative stress and inflammation (EXLEY, 2013; MARTINEZ et al., 2017). 
The aim of our study is to investigate the effects of egg white protein hydrolysate 
(EWH), obtained after enzymatic hydrolysis with Pepsin, with known antioxidant and 
anti-inflammatory properties, on vascular effects after by Al exposure. 
 

2. METHODS  

For that, 32 three-month-old male Wistar rats were divided into four groups 
and treated orally for 42 days: a) Control - ultrapure water; b) AlCl3 - 100 mg/kg bw 
(PRAKASH & KUMAR, 2009); c) Hydrolysate - 1 g/kg/day of EWH (MIGUEL et al., 
2006); d)  Hydrolysate plus Aluminum. Systolic blood pressure (SBP) was measured 
by plethysmography. Vascular function was studied in aortic and mesenteric 
resistance arteries (MRA) in isolated organ bath. Concentration-response curves to 
acetylcholine and sodium nitroprusside were performed. Vasoconstrictor response to 
phenylephrine (PHE) in presence and absence of endothelium and in presence of 
NOS inhibitor (L-NAME), potassium channels blocker (TEA), NAD(P)H oxidase 
inhibitor (apocynin), superoxide dismutase (SOD), non-selective COX inhibitor 
(indomethacin), selective COX-2 inhibitor (NS 398), and AT1 selective receptor 
blocker (losartan), were analyzed. Systemic and vascular reactive oxygen species 
(ROS), lipid peroxidation and antioxidant capacity were measured. Results were 
expressed as mean and SEM, compared by t±test and ANOVA followed by 
%RQIHUURQL�WHVW��3��������(WKLFV�&RPPLWWHH�$SSURYDO����������- Unipampa.   
 
3. RESULTS AND DISCUSSION 

EWH prevented: a) the increased SBP observed after Al exposure (Ct: 117. 2 
± 1.09; Al: 132.4 ± 5.20*; Hydrolysate: 117.6 ± 3.12#; Hydrolysate + Al: 118.4 ± 1.93# 
mmHg, n=8 * vs Ct; #vs Al); b) the endothelial relaxation dysfunction; c) the 
increased vasoconstrictor response to PHE; d) restored the endothelium 
vasoconstrictor ± modulation, nitric oxide bioavailability and potassium channels 
involvement; e) prevented the increased ROS production from NAD(P)H oxidase and 
contractile prostanoids from COX-2; f) inhibited the increased plasmatic and aortic 
ROS production and lipid peroxidation as well as the imbalance on antioxidant 
capacity after Al exposure.  

Al3+ toxicity has been related with its pro-oxidant activity in different target 
organs and systems in experimental animals (PRAKASH & KUMAR, 2009; YU et al. 
2016). The pro-oxidant effects of Al are well documented and are possible due to 
formation of superoxide radical ion or by promoting the Fenton reaction by reducing 
Fe(III) to Fe(II) (EXLEY, 2004). It is well known that oxidative stress alters vascular 
reactivity through several ways such as its effects on the NO pathway, by 
counteracting NO effects or by reducing its bioavailability (HERNANZ et al., 2014). 



 

Here we show that EWH seems to be able to counteract the vascular toxic effects of 
Al and, based on our results, probably acting through inflammatory and oxidative 
stress pathways. 

 
4. FINAL CONSIDERATIONS 

Our findings provide a better understanding of the cardiovascular risk of 
human exposure to Al and, suggest that the EWH seems to be able to counteract the 
vascular toxic effects of Al.  
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