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Abstract 

 The aim of this study was to determine the influence of chronic supplementation with grape juice 

(400ml), in modulating the anthropometric and biochemical parameters. Thirty-nine seniors participated and 

were evaluated at baseline after 30 days. The chronic consumption of grape juice reduced weight, BMI and 

waist circumference. Indeed,  the consumption modulated biochemical parameters, decreased the total 

cholesterol levels, Low-density lipoprotein (LDL) cholesterol, Urea and GGT. In addition, the intake of juice 

improved the performance in the TUG test, and caused more stability in the elderly. The levels of protein 

oxidation declined and the antioxidant potential significantly increased as well as SOD and the ratio SOD / CAT. 

In contrast, levels reduced sulfhydryl groups to consumption. In nuclear changes there are  a decrease in the 

frequency of MN and picnosis. In conclusion, grape juice could be an excellent option to improve quality of life in 

elderly. 
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Introduction  

 In Brazil, specifically in the south part of the 

country, grape juice is produced from the varieties 

Bordo, Isabel and Concord. According  to the literature, 

this product is rich in phenolic compounds, including 

catechins, anthocyanins and resveratrol1-4. Many health 

benefits have been attributed to the regular       

consumption of grape juice because of the             

phenolic compounds present5,6. Among the many 

benefits are hepatoprotection7,8, neuroprotection5,9-11 

and cardioprotection12,13.  

 Some studies showed the polyphenols                         

and its products to stimulate energy metabolism14,                      

and inhibit the lipase action15. Catechins could               

influence positively to the weight loss or maintenance, 

based on meta-analysis.16 In addition, some                

studies  exhibited  that the consumption of drinks rich in 

polyphenols promoted weight loss17,18, body mass index 

reduction (BMI)18,19 and decreased the waist 

circumference (WC)17,18. 

 Besides the possibility of weight loss, some 

other studies have shown that consumption of grape 

derivatives, including wine and grape juice can modulate 

biochemical parameters, such as otimal regulation in the 

total cholesterol level as well as low of total cholesterol, 

low density lipoprotein (LDL) and high density 

lipoprotein (HDL)6,13,20-22.  

 All this findings, weight loss and biochemical 

parameters reduction, could benefit human life, 

especially the elderly. According to the World Health 

Organization (WHO), in 2050, the world might have at 

least 2 billion elderly23. These numbers reinforce the 

need for further research involving food and alternative 

forms of consumption, to assist the welfare and 

treatment of chronic diseases in the elderly. 

 The aging is due to two independent processes, 

the first progressive deterioration of physiological 

function and confronting to the difficult adaptation to 

oxidative stress (OS)12. These processes relate to 

changes over time that generally are a decline in 

metabolic function, diminished homeostasis and 

increased likelihood of acquiring degenerative      

diseases13. Some of these disorders are often attributed 

to OS, where the endogenous antioxidant capacity is 

ineffective in combating the formation of free radicals 

with subsequent formation of OS14,15. 

 In older people, mainly women, obesity 

accelerates the decline of physical function, which is 

associated with aging and promotes adverse effects on 

chronic disease risk24. The aging process has a negative 

effect on physical function and results in decreased 

muscular strength. However, an exercise program 

combined with behavioral-based dietary intervention has 

been shown to significantly improve function and body 

composition24-26. 

 Studies on OS, in young people  showed that 

grape juice consumption (after dinner) and apple (after 

lunch) for two weeks, improved the antioxidant 

mechanism and reduced the incidence of OS and related 

disorders27. In addition to lowering the levels of OS, it 

has been found that grape juice consumption al-

so  attributed in reducing of  levels of DNA damage in 

different cases 7,17.  

 OS is an important triggering factor of oxidative 

DNA damage and may act as a possible risk factor for 

development of cancer28. These changes can result in 

chromosomal breakage and interfere with the process of 

mitosis, which generates micronuclei19 or even 

condensed chromatin and form a pyknotic nucleus. 

Pyknosis, karyorrhexis and karyolysis are evident 

necrosis in cells, which is a  form of cell death that 

occurs after injury by agents whereby  affect the 

intracellular20. 

 Based on this, the present study aimed to 

determine if chronic supplementation with grape juice, 

for thirty days, modulates the anthropometric parame-

ters, oxidative stress, nuclear alterations, stability and 

the biochemical profile in the elderly. 

Materials and Methods 

Grape Juice 

 Grape juice used was the integral grape juice 

gently provided by Suvalan® brand, packaging of 

200ml, all from the same batch (1771-13). Throughout 

the tests, we observed the expiration dates of the juice, 

phenolic compounds and chemical analysis. 

Grape Juice Analyzes 

 Alcoholic degree, total acidity, volatile acidity 

http://www.openaccesspub.org/
http://openaccesspub.org/
https://openaccesspub.org/journal/ijn
https://openaccesspub.org/journal/ijn/copyright-license
https://doi.org/10.14302/issn.2379-7835.ijn-20-3448


 

Freely Available  Online 

  www.openaccesspub.org  |  IJN    CC-license    DOI: 10.14302/issn.2379-7835.ijn-20-3448                            Vol-6 Issue 1  Pg. no.-  3  

and pH were determined using the methods described 

by Zoecklein et al. (1999)29. All analyzes were performed 

in duplicate. 

 Total phenol content was measured using 

Singleton and Rossi’s modification of Folin–Ciocalteau’s 

colorimetric method30. Total phenolic content was 

showed in mg catechin/ml. High performance liquid 

chromatography (HPLC) analysis was used to quantify 

the presence of individual phenolic compounds. Before 

HPLC analysis, 5 mL of each sample were filtered 

through a 0.20-mm cellulose membrane. The equipment 

consisted of a liquid-gradient chromatographic system, 

LC-DAD Series 1100 (Palo Alto, CA), with diode array 

(DAD) detector system. Zorbax 300 SB C18 pre-column 

(12 mm·4.6 mm·5lm) and C18-ODS column (150 

mm·4mm·5lm) (Agilent Technologies, USA) were used. 

Total isolated polyphenols were showed in mg/L. 

Subjects 

 Sample size was set according to other studies 

performed in humans and with the aid of Winpepi 

program, considering 30% coefficient of variation, 90% 

power and a 0.05 significance level. Recent studies show 

a number of approximately 25 individuals12,20,22,31.  

 The authors invited the elderly people through 

posters in hospitals and social networks. Excluded from 

the study were volunteers under sixty years old, that 

had neurodegenerative disease, diabetes (both types) 

and smokers. All participants read and signed the 

Informed Consent (IC), according to Resolution 466/12 

of the National Health Council. The Research Ethics 

Committee of the Centro Universitário Metodista - IPA, 

approved the study under protocol 900,767.  

 Forty-one elderly over sixty years old were 

interested in participating in the research, but there 

were two withdrawals and thirty-nine completed the 

study (n = 39). The terminations occurred in the first 

week of research, the first abandoned for experiencing 

accentuated epigastric pain and linked this to grape juice 

consumption, and the second, needed to have surgery, 

there were no more reports. The volunteers were 

instructed to keep the same routine regarding to diet, 

exercises and medication during the thirty days of 

research to prevent possible confounders, any changes 

should be reported to researchers in the end, and there 

were no reports. 

Experimental Design 

 The survey was conducted in three meetings. At 

the first one the mechanism of the rules and the criteria 

for the blood collection day were explained, reinforcing 

the need for fasting; the other two meetings were 

divided into start and end, following according to Figure 

1. In these two meetings, the blood samples and 

anthropometric measurements were collected and the 

Timed Up and Go (TUG) test was performed. The 

volunteers received all the required amount of juice for 

the thirty days of research in the initial meeting. All the 

volunteers consumed 400ml daily. 

 For remembrance and security, we sent e-mails 

and text messages, as well as phone calls to the 

volunteers with the aim to remind them of the 

consumption requirements. 

Evaluation of Anthropometric Parameters 

 These parameters were analyzed in the start 

and end time. Semi-analytical Balance Welmy with 

coupled stadiometer evaluated the height (m and weight 

(kg). The waist circumference (cm) and hip circumfer-

ence (cm) were measured with a tape. BMI (kg/m2) was 

obtained using the formula weight/m2. The investigators 

responsible for these measures were the same, before 

and after the intervention. 

Stability Body Assessment 

 To measure physical performance using the 

Time Up and Go test (TUG test), each individual was 

asked to stand up from a seated position, walk 3 m and 

then return to a seated position on the same chair, while 

a previously trained physical therapist measured the 

time (s) required to perform this task32. The test 

evaluation criteria are as follows: less than 10 seconds: 

low risk for falling; 10-20s: medium risk for falls; up 20s: 

high risk for falls. The TUG has a good reliability33 and is 

recommended by the American Geriatric Society as a 

screening test and as a routine for evaluating risk for 

falls34.  

Evaluation of Biochemical Parameters 

 For the biochemical parameters, venous blood 

samples (20ml) were collect, without anticoagulant, 

after 12 hours fasting, one at the beginning of the study 

and another at the end (30 days after consumption). 

After the harvest, the blood was centrifuged for 10 
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Figure 1. Flowchart of experimental 

design in the initial and final             

meetings. #Only in the initial    

meeting. TUG - Timed Up and Go 

Test. FICT: Form Informed Consent 

Term 
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minutes at 500x g to obtain the serum. The serum 

aliquot was separated and frozen until the analyzes. All 

the parameters were analyzed using the commercial 

kit`s Bioclin® brand and analyzed with an automatic 

reader. The biochemical parameters examined were 

total cholesterol (mg/dl), triglycerides (mg/dl), HDL 

cholesterol (mg/dl), LDL cholesterol (mg/dl),               

alanine aminotransferase (ALT) (U/L), aspartate 

aminitransferase (AST) (U/L), gamma-glutamyl 

transferase (GGT) (U/L), urea (mg/dl) and creatinine 

(mg/dl). The LDL cholesterol values were obtained by 

the Friedewald formula, {LDL cholesterol = total 

cholesterol - (VLDL + HDL)}, with VLDL = Triglycerides / 

5. This formula was used for triglyceride levels up to 400 

mg/dL. All of the analyzes had triglyceride levels below 

400 mg/dL. 

Parameters of Oxidative Stress 

 To measure these parameters was collected 

venous blood sample (20ml) without anticoagulant, an 

initial and one end (30 days after consumption). 

Immediately after the blood samples were centrifuged 

(500x g, 10 minutes) to obtain the serum, a serum 

aliquot was separated into microtube identified, frozen 

and subsequently analyzed. 

 For the levels of lipid peroxidation, we used the 

test to evaluate the reactive substances to thiobarbituric 

acid (TBARS). These are generated by a heated acidic 

reaction. This method is considered sensitive to 

quantitate levels of lipid peroxidation, as previously 

described by Wills (1966)35. In general, samples were 

mixed with 10% trichloroacetic acid (TCA) and 0.67% 

thiobarbituric acid (TBA) and then were heated in boiling 

water bath for 15 minutes in sealed tubes. The TBARS 

was determined by absorbance at 535 nm. The results 

were expressed in nmol / mg protein. 

 Oxidative damage to proteins was measured by 

determining the carbonyl groups and is based on the 

reaction with dinitrophenylhydrazine (DNPH) according 

to Levine et al (1990). The DNPH reacts with protein 

carbonyls to form hydrazones which can be measured 

spectrophotometrically at 370 nm. The results were 

expressed in nmol / mg protein36. 

 Defenses were determined by non-enzymatic 

sulfhydryl technique. This assay is based on the 

reduction of 5,5'-dithio-bis (2-nitrobenzoic acid) (DTNB) 

by thiol groups, generating a yellow compound (TNB) 

which is its absorbance determined spectrophotometri-

cally at 405 nm37. The sulfhydryl content is inversely 

correlated to protein oxidative damage. The results were 

expressed in nmol / mg protein. 

 The activity of superoxide dismutase (SOD) was 

determined spectrophotometrically by measuring the 

inhibition of adenocromo formation rate autocatalytic at 

480 nm (SP-2200 Spectrophotometer, Bioespectro 

Curitiba, Brazil) in a reaction medium containing 1mM 

adrenaline and 50 mM glycine38. The results were 

expressed as U SOD / mg of protein. The assay for 

assessing the activity of catalase (CAT) was performed 

according to the method described by Aebi (1984), 

which determines the rate of hydrogen peroxide 

decomposition (H2O2) to 240 nm (spectrophotometer 

SP-2200, Bioespectro). The results were expressed as U 

CAT / mg protein39.  

 To measure the total antioxidant potential 

technique was performed Ferric Reducing Antioxidant 

Power (FRAP), for these parameters was collected a 

venous blood sample (10ml) with anticoagulant, an 

initial and one final (30 days of consumption). Soon 

after the blood samples was centrifuged (500x g, 10 

minutes) to obtain the plasma, a plasma aliquot was 

separated into microtube identified, frozen and later 

analyzed.40,41 To embodiment was initially prepared FRAP 

reagent by mixing the reactants buffer 300mM acetate, 

2,4,6-tri (2-pyridyl) -1,3,5-triazine (TPTZ) and 

sesquihydrate ferric chloride (FeCl3.6H2O) in proportion 

10: 1: 1, respectively. Following, was added 100 ul of 

sample to 3 ml of the FRAP reagent and immediately 

held the first reading, the second reading was held after 

4min. This reaction is based on the formation of Fe3 + 

complex with 2,4,6-tri (2-pyridyl) -1,3,5-triazine (TPTZ) 

and subsequent reduction in acid to its ferrous form 

(Fe2 +) by the presence of antioxidants, this reduction 

leads to a colorimetric change of the solution monitored 

spectrophotometrically at 593nm. Readings were taken 

in time and 0min 4min and the results were expressed in 

units FRAP reduced by the difference in the readings 

obtained (4min - 0min). 

Nuclear Alterations of Oral Mucosa 

 The collection of cytogenetic material was 
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performed by the smear of oral mucosa, using sterile 

and disposable materials following biosecurity standards. 

The material used for the buccal mucosa samples were 

brushes type cytobrush Plus (Kolplast Commercial 

Industrial Ltda, São Paulo, SP, Brazil). The anatomical 

area for collecting material was the right side edge of 

the inside of the mouth. 

 The collection was carried out after a previous 

rinse to remove bacteria or cellular debris that could 

interfere with or compromise the readings. The Falcon® 

15mL tubes were identified and previously filled with 

saline 2mL (0.9% NaCl) and stored at 2 to 8 ° C. After 

collection of the brush materials were placed in Falcon® 

tube, packed and stored at the same temperature. 

Subsequently the samples were centrifuged (400 x g, 

10min) after disregards the supernatant and add to the 

1 mL more acetic acid methanolic solution precipitated 

with 3: 1 then the tubes were taken cooling for thirty 

minutes, after three blades were prepared for each 

identified participant. three drops of each tube and 

dripped on each blade to perform the smear were 

removed, they were allowed to dry at room                  

temperature. The slides were stained by the technique 

of May-Grünwald / Giemsa (MGG) with 10% Giemsa 

solution (Merck, Darmstadt, Germany). The analysis of 

nuclear changes were made according to the criteria 

established. 2000 buccal mucosa cells were stained 

slides analyzed for each participant was quantified the 

number of cells that had micronuclei (MN), cariorrexes, 

picnólise or karyolysis were not counted binucleate cells 

and broken-egg. For this analysis we used the binocular 

optical microscope (Olympus CX31), to increase of 400 

times belonging to the Laboratory of Hematology, this 

University Center. 

Protein Dosage 

 Protein content was performed using the Biuret 

method. For this, we used the commercial kit Total 

Protein (Labtest Diagnostica A / S, Lagoa Santa, MG, 

Brazil), following the manufacturer's methodology. 

Statistical Analyzes 

 The normal distribution of data was verified 

using the Kolmogorov-Smirnov test. To compare 

changes between baseline and final of grape juice 

consumption we used paired t-test for parametric 

variables and the data are presented as mean ± SD. For 

non-parametric variables a corresponding parametric 

Wilcoxon test was used, and data are presented as 

median (25th - 75th). The level of significance was set 

at p<0.05 for all analyzes. The SigmaStat and GraphPad 

Prism 5 software was use to creat the figures. 

Results 

Grape Juice 

 Table 1 shows the principal characteristics of the 

grape juice used. The content of total polyphenols was 

53.6±0.18 mg catechin / ml. The epicatechin and 

naringin appeared in higher concentrations. The physical 

and chemical parameters of the grape juice were 

expressed according to the to the Brazilian legislation. 

Anthropometrics Parameters 

 Grape juice consumption for 30 days reduced 

significantly the weight (p = 0.01), BMI (p = 0.027) and 

WC (p = 0.047) in elderly patients, but did not change 

the hip circumference (p = 0.914) (Table 2). 

Stability Test 

 The TUG test was conducted and the initial and 

final performance compared. Figure 2 shows the 

significant reduction in run time (p = 0.034), demon-

strating an improvement in the test performance. 

Biochemical Parameters 

 Grape juice consumption significantly reduces 

the level of LDL cholesterol (p = 0.027) (Figure 3a) and 

total cholesterol (p = 0.012) (Figure 3b). No changes 

were observed in the levels of HDL (p = 0.914) (Figure 

3c), triglycerides (p = 0.564) (Figure 3d) and glucose        

(p = 0.678) (Figure 3e). 

 We also noticed that the percentage of subjects 

with total cholesterol out of the reference values (> 200 

mg / dl) decreased from 37.1% at baseline to 34.3% at 

the end, that shows in the end, 65.7% of the sample 

had values within normal in the end.  Indeed,  

triglyceride levels, where the percentage of the sample 

out of the reference values (> 150mg / dl) decreased 

from 38.5% to 35.9% at the end, which represents 

64.1% of the sample were the normal range with grape 

juice consumption.  

 Renal markers, urea and creatinine are shown in 

Figure 4. Urea variable (Figure 4a) showed a significant 

statistical reduction at the end of grape juice           
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Figure 2. Comparison of the effect of grape juice consumption for 30 days in the 

stability of the volunteers. Data presented as mean±standard deviation. *Indicate 

statistical difference at the final in relation to the initial (p<0.05) by paired t test. 

Figure 3. Comparison of the effect of grape juice consumption for 30 days in the biochemical parameters 

of volunteers. TC (Total cholesterol), LDL (Low Density Lipoprotein), HDL (High density Lipoprotein).      

Data presented as mean ± standard deviation or median (25th - 75th). TC - total cholesterol. *Indicate            

statistical difference at the final in relation to the initial (p<0.05) by paired t test or Wilcoxon test. 
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Figure 4. Comparison of the effect of grape juice consumption for 30 days in volunteers renal 

function markers. Data presented as mean±standard deviation (urea level) or median                 

(25th - 75th) (Creatinine level). *Indicate statistical difference at the final in relation to the 

initial (p<0.05) by paired t test or Wilcoxon test. 

Analysis Result Method 

Total Phenolic Compound (mg catechin /mL) 53.6 ± 0.18 Ribèrau-Gayon, 2003 [64] 

trans-Resveratrol (mg/L) 0.79 ± 0.01 MCMurtrey et al., 1994 [65] 

Catechin (mg/L) 1.03 ± 0.03 HPLC 

Epicatechin (mg/L) 5.38 ± 0.06 HPLC 

Naringin (mg/L) 6.96 ± 0.21 HPLC 

Quercetin (mg/L) 0.59 ± 0.06 HPLC 

Total Acidity (g % tartaric acid) 0.54 ± 0.00 IN nº24 08/09/2005 [66] 

Volatile acidity (g/100g) 0.00 IN nº24 08/09/2005 [66] 

º Brix 14.28 ± 0.00 IN nº24 08/09/2005 [66] 

Relative density on 20ºC 1.058 ± 0.00 IN nº24 08/09/2005 [66] 

Organoleptic Characteristics Normal IN nº24 08/09/2005 [66] 

pH 3.33 ± 0.01 IN nº24 08/09/2005 [66] 

Alcoholic grade (%v/v) 0.00 IN nº24 08/09/2005 [66] 

Relation ºBrix/Total acidity (g % tartaric acid) 26.44 ± 0.00 IN nº24 08/09/2005 [66] 

Table 1. Grape Juice Characteristics 

Data presented as mean±standard deviation. HPLC - High Performance Liquide Chromatography. 
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consumption (p = 0.029). Creatinine variable (Figure 4b) 

did not change. 

 Further, grape juice consumption reduces GGT 

levels (Figure 4c) at the end of consumption                       

(p = 0.024). However, it did not modify other markers of 

liver function such as AST (Figure 5a) and ALT            

(Figure 5b). 

Parameters of Oxidative Stress 

 The results of oxidative stress parameters are 

shown in Table 3. At the levels of lipid peroxidation as 

measured by the TBARS technique, there was no 

significant difference (p = 0.416) between the beginning 

and end of consumption. Since oxidative damage to 

protein as measured by the test Carbonyl there was a 

decrease in grape juice consumption (p = 0.020). The 

plasma antioxidant potential, measured by FRAP 

technique of reducing Fe3 + showed that the concentra-

tion of antioxidant compounds in plasma increased 

significantly (p = 0.003). Regarding the enzymatic 

activity, there was a significant difference in the levels of 

SOD (p = 0.010), significantly increasing its activity after 

consumption of grape juice, and the relationship SOD / 

CAT (p = 0.020), finding difference in the levels of CAT 

(p = 0.600). However, the levels of sulfhydryl groups 

significantly decreased (p = 0.020) at the end of the 

study. 

Nuclear Alterations 

 Nuclear alterations was observed a significant 

decrease in the frequency of MN (p = 0.035) and 

picnosis (p = 0.010) with no significant changes in the 

karyorrhexis type change counts (p = 0.683) and 

karyolysis (p = 0.100) (Figure 6). 

Discussion  

 In this study, we found that the consumption of 

grape juice, 400ml during thirty days, could significantly 

improve many parameters. Grape juice is an important 

source of polyphenols and the grape juice used in this 

study has a significant phenolic content (Table 1). The 

concentration of phenolic compounds in commercial 

grape juices shows great variation 270-3433 mg L-1, or 

40 to 400 mg catechin/ml, and these differences may be 

due to the production techniques, analysis techniques 

and particular characteristics of each region3,42,43. 

 When we evaluate the isolated phenolic 

compounds, the highest concentration were Naringin 

(6.96 ± 0,21mg / L) and Epicatechin (5.38 ± 0,06mg / 

dl). The concentration of polyphenols differs between 

different types of juice. In our study, the catechin 

content differs from other studies that analyzed Brazilian 

grape juice4,44. However, we showed for the first time 

that Brazilian grape juice has an important content of 

naringin (Table 1). 

  
Initial 

(n=39) 

Final 

(n=39) 
P 

Age (years) 69.34 ± 6,88 69.34 ± 6.88 - 

Gender (M/ F) 4/35 4/35 - 

Weight (kg) 66.8 (58,35-76,6) 65.7 (57.225-75.825) 0.01* 

Height (m) 1.56 (1.523-1.627) 1.56 (1.523-1.620) - 

BMI (kg/m2) 27.73 (23.58-29.288) 27.18 (23.439-29.297) 0.027* 

Waist Circumference (cm) 93.50±11.5 91.93±9.99 0.047* 

Hip Circumference (cm) 105.05±9.21 105.10±9.087 0.914 

Table 2. Characteristics and anthropometric results from individuals initial and final period after grape 

juice consumption. 

Data presented as mean±standard deviation or median (25th-75th). BMI - Body Mass Index. *Indicate 

statistical difference at the final in relation to the initial (p <0.05). 
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Figure 5. Comparison of the effect of grape juice consumption for 30 days in volunteers 

hepatic function markers. ALT (Alanine aminotransferase), AST (Aspartate amitransferase), 

GGT (Gamma- glutamyl transferase). Data presented as mean±standard deviation (AST) 

or median (25th - 75th) (ALT and GGT). *Indicate statistical difference at the final in 

relation to the initial (p<0.05) by paired t test or Wilcoxon test. 

  Initial Final p 

TBARS (nmol TBARS / mg protein) 6.98 (5.68-16.47) 10.09 (6.25-21.45) 0.275 

Carbonil (nmol/mg protein) 68.96±31.52 49.77±27.83 0.001 

Sulfidril (nmol TNB / mg protein) 24.05±17.62 13.60±8.90 0.002 

SOD (U SOD/mg protein) 40.2 (16.55-68.08) 174.73 (72.5-232.3) 0.01 

CAT (U CAT/mg protein) 1.35 (0.77-2.06) 1.01 (0.57-3.69) 0.6 

SOD/CAT 

FRAP (µmol/L) 

23.28 (10.04-86.47) 

0.171 (0.129-0.289) 

85.39 (28.10-606.07) 

0.353 (0.254-0.412) 

0.02 

0.003 

Table 3. Comparison between start and end in oxidative stress parameters . 

Data presented as mean ± standard deviation or median (25th - 75th); Comparison between the      

beginning and the end performed by paired t-test or Wilcoxon test. FRAP - Ferric Reducing                         

Antioxidant Power. statistical difference at p <0.05. 
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 Similarly to literature, we observed that the 

grape juice is an important trans-resveratrol source. 

Dani et al (2007) found a concentration of 0.21 mg L-1 

in the variety “Bordo” of organic grape juice3. Another 

study outlined  a maximum concentration of 1.10 mg L-1 

trans-resveratrol44. The varying concentrations of        

trans-resveratrol may be attributed to many factors such 

as climate, grape variety, UV exposure and fungal 

infection, because the stilbene is produced as a defense 

mechanism45,46. 

 Several benefits are assigned to the              

consumption of products rich in polyphenols, especially 

those derived from grape, including, antioxidant, 

antimutagenic, cardioprotection, improved immunity and 

neuroprotection3,5,7,47-49. Accordingly, our results show a 

weight loss and a reduction in BMI and WC, just with the 

inclusion of grape juice in the diet. (Table 2). 

 BMI is used as a nutritional classifier by WHO 

that states the optimal values for the elderly being 

between 18.5 kg/m2 to 24.9 kg/m250. Several studies 

showed that the overweight and obese individuals 

present an increased risk of developing cardiovascular 

disorders and diabetes mellitus51-53. We found a 

significant  reduction in BMI among older people, which 

can be kind of improvement in BMI in this population, 

with only grape juice inclusion in the diet. The reduction 

in WC may be associated with weight loss possibly in the 

abdominal region; the accumulation of fat in this region 

is a risk factor for developing cardiovascular diseases54. 

 Similarly , another study in young obese adults 

showed the grape juice consumption decreased WC with 

12 weeks 56. This weight loss and reduction in WC may 

also be associated with thermogenic activity of 

polyphenols. Dulloo et al. (2000) reported the 

stimulation of thermogenic action, by the catechins, in 

an in vitro assay14. Studies with catechins and 

epicatechin showed that these compounds are able to 

inhibit adipocyte proliferation, induce apoptosis of 

mature adipocytes and hinder the absorption of ingested 

fat57,58. Inded, Sbarra et al. (2005) found that red wine 

extracts, rich in polyphenols, promoted inhibition of 

pancreatic lipase and thus suggest that there is a 

decreased secretion into the duodenum15. 

 Inhibition of pancreatic lipase by phenolic 

Figure 6. Frequency (number of cells) of nuclear alterations in exfoliated buccal mucosa 

cells found in a total of 2,000 cells from each participant at the beginning (grey color) and 

end (black color) of the grape juice consumption. *Statistical difference (p <0.05) 
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compounds or their reduction can be associated with the 

modulation of biochemical parameters in this study.               

Al-Ahmadi et al (2014) found modulation of cholesterol 

levels in animals with hypercholesterolemic diet and 

grape juice48. Meanwhile, Zern et al. (2005) reported 

that the intake of polyphenols from grape, by women, 

had eneficial effects on plasma lipid, and thus reduced 

the risk of developing coronary disorders59. Stein et al. 

(1999) found that grape juice ingestion contributed to 

reduction in the oxidation of LDL in patients with this 

disorder60, as well as in normal individuals49,61. 

 Corroborating this, in the present study we 

found that some biochemical parameters reduced by 

chronic ingestion of grape juice, including total 

cholesterol and LDL cholesterol. The decrease in serum 

LDL cholesterol confirms a study, which used   

anthocyanidins supplementation in humans and they 

found a decrease in LDL cholesterol levels62. 

 In an in vitro study, the polyphenols presented 

in grapes neutralize the repression caused by the LDL 

cholesterol in the LDL receptor, thereby favoring the 

intracellular lipid homeostasis, causing a cholesterol63. In 

addition, the polyphenols could interfere on cholesterol 

absorption causing a decrease in hepatic cholesterol 

concentrations and therefore a reduction in LDL 

cholesterol59. 

 In our study, we did not verify a regulation of 

HDL cholesterol levels, different from that observed in 

other studies20,22,62. These authors observed an increase 

in the HDL cholesterol levels with the consumption of 

grape juice; however, the sample was composed of 

young adults and the time consumption was higher (60 

days). The consumption for a longer period, has already 

been assigned as a relevant factor in modulating these 

parameters. In regards to this, Shanmuganayagam et al. 

(2007) demonstrated in hypercholesterolemic rabbits 

that lowered total cholesterol levels occurred only after 

96 days of grape juice consumption21. 

 Chronic consumption of grape juice did not alter 

glucose levels (Figure 3e). This finding that sugars 

present in grape juice, if consumed at the standard 

dose  and time according to this study did not offer risk 

to this parameter. Besides, some studies demonstrate 

the safety of the consumption of juices from fruit, 

compared to sweetened beverages and soft drinks, 

about the risk for developing diabetes mellitus II64,65. 

Similarly, Wang et al. (2014), in a meta-analysis  

demonstrated that different types of fruit juice, included 

grape , did not alter glucose and insulin levels66. 

 A study which was counducted in rats with 

hypercholesterolemic diet found glycemic control in 

those who consumed diet and grape juice, endorsing the 

findings in current  study48. Contrary to our results, 

Gonçalves et al. (2011) found an improvement in 

glucose homeostasis in tri-athletes who consumed grape 

juice67, but the usage of athletes with high load stress, 

differ from the older sample used in this  study which 

caused different results. 

 The results for the markers of renal function in 

current study showed  a reduction in serum levels of 

urea after the grape juice consumption. The creatinine 

serum levels have not changed and serum urea 

remained within the recommended reference values (10-

40 mg / dl). These results are similar to other study with 

pregnant rats and their offspring, in which grape juice 

consumption caused a reduction in the levels of urea in 

the offspring6.  

 The reduction in GGT levels is supported by Lee 

et al. (2004) that reported the consumption of fruit 

decreased  in GGT levels68. Lee also found that alcohol 

and meat consumption requires a GGT proportional dose 

response,which rised the GGT level68. However, grape 

juice for coming from a fruit, being not alcoholic, might 

be responsible for a safe decrease in serum levels of 

GGT (Figure 5c). 

 No changes on the levels of liver enzymes ALT 

and AST, exhibite that   chronic consumption of juice 

does not cause liver damage. The hepatoprotective 

action observed in grape juice consumption has been 

shown in other studies5,8,69. In a recent study in  rats 

that consumed a high fat diet and grape juice had a 

significantly lower number of cells with steatosis, when 

they compared  to the group that only consumed the 

high fat diet and water. This shows a liver protection in 

the experimental group that consumed grape juice, that 

possibly could be to the presence of phenolic             

compounds in the beverage8.  

 The improvement in performed  TUG test, can 

be justified by two factors (Figure 2). The first could be 

relate to weight reduction. A study conducted with 
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obese women submitted to a multiple intervention with 

resistance training, Tai Chi and diet observed that those 

undergoing intervention had a significant improvement 

in the performance of TUG and maintaining              

independence and a healthy lifestyle can reduce 

economic and personal burdens that are commonly 

associated with aging70 ,71. The second factor  could be 

associated with cognitive improvement with the 

consumption of grape juice. Krikorian et al. (2012) 

found an improvement in the cognitive profile with 

grape juice consumption9. Rebelatto, Morelli and Borges 

(2007) address that improvements in cognition may 

cause recovering and the stability in the realization of 

multiple tasks becomes faster72.  

 The improvement in antioxidant activity can be 

measured by different parameters of the oxidative 

stress, can be modulated by diet32. In this study, we 

found that the intake of grape  

 juice 400ml chronically for thirty days promoted 

reduction in protein oxidation levels. This result is 

similar to the Burin et al. (2010), study where the 

consumption of 10 ml / kg / day grape juice promoted a 

20% reduction in protein oxidation 15 adults. 42 Further, 

some studies in animals using extracts of vine leaves 

protein oxidation protection reported43, 44,73.  In animals, 

a study  which was involved fat diet and grape juice                       

consumption, found that those who consumed the juice 

decreased protein oxidation in cerebral cortex and 

cerebellum45.  

 In the present study we observed that the  

grape juice intake did not reduce the levels of lipid 

peroxidation, measured by TBARS method.                 

Corroborating our results are the data presented by Bub 

et al. (2003) in animals which were into two group of 

exercise and without exercise the authors observed that 

the grape juice consumption did not change TBARS 

levels in the group which was not subjected to subject 

to the exercise, showing showing that  levels of lipid 

peroxidation reduce only in the group subjected to 

exhaustive exercise47. The condition of stress or a factor 

seems to be related to increased capacity of the 

protective effect of grape juice in this parameter. 

However, Toaldo et al (2015) demonstrated that grape 

juice intake (single dose) reduced  the levels of lipid 

peroxidation in human serum of healthy adults4. This 

can be explained by the profile of the sample used 

(youth / adult), suggesting that young people, aged             

20-55 years are more likely to decrease lipid          

peroxidation through intervention than older people. 

 This study demonstrated a rise in plasma 

antioxidant potential after chronic consumption of grape 

juice, indicating that   this drink is able to improve the 

antioxidant capacity of the elderly. This finding is the 

same with  a double-blind study where the intake of 

drink rich in phenolic compounds are able to improve 

the plasma antioxidant activity49. This increase in 

antioxidant capacity may be related to an increase in 

the concentration of polyphenols in plasma, as 

evidenced by Gonçalves et al. (2011) where the use of 

grape juice for 20 days was able to increase the plasma 

concentration of these compounds67.  

 Grape juice consumption modulates enzymatic 

activity in several tissues and that this modulation is 

function of  the phenolic content of the juice8. The 

activity of SOD significantly increased in our study, 

although the CAT activity remained stable, which 

generated a significant increase in relation SOD / CAT 

between the beginning and end of the study. Gonçalves 

et al. (2011) also found in triathletes an increase in SOD 

activity after the consumption of grape juice67. There 

are reports that the activity of SOD is very sensitive to 

the presence of phenolic compounds52,53, which may 

have happened in our study, since the antioxidant 

potential was high due to the presence of polyphenols, 

and this  may have improved activity SOD. 

 Among the antioxidant defenses are thiols 

groups. These are defined as a class of organic sulfur 

derivatives characterized by the presence of sulfhydryl 

residues. In biological systems, these groups have 

different functions, including coordinating the proteins 

the immune system54. Most proteins have a free 

sulfhydryl residues which may be oxidised by free 

radicals55. Regarding the levels of sulfhydryl groups, we 

observed that the consumption of grape juice reduced 

the levels of this parameter. Different from that 

observed in studies with natural compounds (grape 

juice, propolis and soy protein) who observed an 

increase in the levels of grouping sulfhydryl after 

treatment in question56,57,74. The study by Lima and 

colleagues (2014) showed  no difference between the 
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sulfhydryl levels of pregnant rats treated with grape 

juice44. The decrease in sulfhydryl levels can be 

attributed to the fact that polyphenols have acted as an 

antioxidant defense, with no need of response activation 

in this group. Further, some studies in patients with 

Alzheimer's disease elicited  that GSH system can be 

activated in response to oxidative stress, while not 

inducing the same not promote modulation of the58-61.  

 In our study we observed a reduction of nuclear 

changes, which may be related to cell protection offered 

by grape juice consumption.  It is assumed that that the 

phenolics present compound in the beverage protects 

against attacks on double-stranded DNA, allowing a 

good process of mitosis and inducing a correct apoptotic 

process. Park et al. (2003) gave basis for this hypothesis 

to see that oxidative DNA damage decreased with the 

consumption of alcohol in young adults31. Moreover, 

Dani et al. (2009) a decrease in DNA damage in the 

group that consumed grape juice, in an animal model by 

COMET test7. There are studies that suggest that 

oxidative damage to DNA has an important relationship 

with chronic degenerative disorders, such as chronic 

renal failure, hypertension and acute myocardial 

infarction66-68. 

 Several pathways could be involved in the aging 

process. Between of these mechanisms, the Sirtuin-1 is 

one of the most studied including the resveratrol effect. 

According to the literature, proteomic profiles that 

include plasma Sirt 1 and protein analysis are critical to 

determine defects in the nuclear-mitochondria 

interaction relevant to the severity of cardiovascular 

disease, NAFLD, diabetes and neurodegenerative 

diseases. 

 Until the present moment there are no reports 

in the literature that relate, elderly, intervention and 

oxidative stress parameters, as well as damage to DNA 

searched. This pioneering study analyzes and verifies 

some improvement in oxidative stress profiles that may 

be related to decreasing frequency of cells with 

micronuclei or pictotic. Being able to complete so that 

consumption habits of grape juice in the elderly can be 

an alternative in promoting the health among  this 

individual. 

Conclusion 

 In conclusion, our study found that chronic 

consumption of grape juice for thirty days promotes 

weight loss and reduction of BMI and WC in the elderly. 

Similarly, it can modulate the levels of total cholesterol 

and LDL cholesterol while improving the performance on 

the TUG test. About the modulation of these variables in 

the elderly, grape juice makes a strong ally to health, 

because the modulated parameters in this study as 

weight and LDL-cholesterol are risk factors for 

developing cardiovascular diseases, and this may be 

related to increased antioxidant potential in plasma. The 

present  study found that chronic consumption of grape 

juice, provides a protection against oxidative damage to 

proteins, increasing  the antioxidant activity and the 

enzymatic activity of SOD, as well as the reason SOD / 

CAT. These results may encourage further studies, using 

grape juice for longer, in order to verify possible 

modulations of other  biomedical parameters. 
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