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Summary
Resveratrol has been reported to have potent anti-atherosclerotic effects in animal studies. However, there are few
interventional studies in human patients with atherosclerogenic diseases. The cardio-ankle vascular index (CAVI) reflects
arterial stiffness and is a clinical surrogate marker of atherosclerosis. The aim of the present study was to investigate the
effect of resveratrol on arterial stiffness assessed by CAVI in patients with type 2 diabetes mellitus (T2DM).
In this double-blind, randomized, placebo-controlled study, 50 patients with T2DM received supplement of a 100mg resveratrol tablet (total resveratrol: oligo-stilbene 27.97 mg/100 mg/day) or placebo daily for 12 weeks. CAVI was
assessed at baseline and the end of study. Body weight (BW), blood pressure (BP), glucose and lipid metabolic parameters, and diacron-reactive oxygen metabolites (d-ROMs; an oxidative stress marker) were also measured.
Resveratrol supplementation decreased systolic BP (-5.5 ± 13.0 mmHg), d-ROMs (-25.6 ± 41.8 U.CARR), and
CAVI (-0.4 ± 0.7) significantly (P < 0.05) and decreased BW (-0.8 ± 2.1 kg, P = 0.083) and body mass index (-0.5 ± 0.8
kg/m2, P = 0.092) slightly compared to baseline, while there were no significant changes in the placebo group. Decreases
in CAVI and d-ROMs were significantly greater in the resveratrol group than in the placebo group. Multivariate logistic
regression analysis identified resveratrol supplementation as an independent predictor for a CAVI decrease of more than
0.5.
In conclusion, 12-week resveratrol supplementation may improve arterial stiffness and reduce oxidative stress in
patients with T2DM. Resveratrol may be beneficial in preventing the development of atherosclerosis induced by diabetes. However, a large-scale cohort study is required to validate the present findings. (Int Heart J 2017; 58: 577-583)
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I

n type 2 diabetes mellitus (T2DM), hyperglycemia, insulin
resistance, and dyslipidemia are well known to induce
atherosclerosis.1-3) Although the current incidence of
atherosclerotic diseases in Japan is relatively low compared to
that in other countries, an increase is expected in the near future with the increase of diabetic patients. Therefore, treatment
for atherosclerosis in diabetic patients is an important concern.
Resveratrol, a polyphenol present in grapes and red wine,
is known to have potent lifespan extension effects through activation of Sirt1, a NAD-dependent deacetylase.4,5) Interestingly,
resveratrol also exhibits an anti-atherosclerotic effect, although
the evidence is limited to animal experiments.6,7) Therefore,
resveratrol has attracted attention as a candidate for antiatherosclerosis therapy.8,9)
Recently, a novel arterial stiffness diagnostic parameter
called the cardio-ankle vascular index (CAVI) has been developed in Japan, which essentially reflects the stiffness of the
aorta, femoral artery, and tibial artery.10,11) This stiffness parameter has been reported to be independent of blood pressure and

to have adequate reproducibility for clinical use.12) Furthermore, no special technique is required for the measurement of
CAVI. Indeed, CAVI is associated with a number of coronary
risk factors and the severity of cardiovascular disease.13) Although resveratrol is considered to have potent anti-atherosclerotic effects in experimental animals, there are few reports on
studies in human patients. On the other hand, resveratrol is
known to affect oxidative stress, body adiposity, and insulin
sensitivity, which are all involved in the development of
atherosclerosis.
In this study, we examined the effects of resveratrol on
arterial stiffness assessed by CAVI and on its underlying
mechanisms in patients with T2DM.

Methods
This study protocol was prepared in accordance with the
Declaration of Helsinki and was approved by the institutional
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review board of Sakura Hospital, Toho University Medical
Center (approval number 2011-074). Before participation, we
explained the purpose of the study to each subject, and consent
was obtained for participation in the study and for release of
the study data.
Patient recruitment: This study was conducted as a doubleblind placebo-controlled randomized clinical trial. Patients
who met the inclusion criteria were invited to take part in the
study. At the first visit, the benefits of participation were explained and they were informed of the research goals, method
of intervention, and duration of the study. Among 60 patients
who were interviewed, 50 eligible patients with T2DM
(HbA1c > 7.0%) were recruited for the study. The subjects received supplement of a 100-mg resveratrol (total resveratrol:
oligo-stilbene 27.97 mg/100 mg/day) or placebo tablet for 12
weeks (study period: April 2012 to April 2014). Before beginning, the bottles containing capsules for both groups were
marked by an individual other than the researchers with A and
B codes in order to keep the researchers and patients uninformed about the type of each group (considering the doubleblind characteristic of the study). Resveratrol was obtained
from BHN Corporation (Tokyo) as resveratrol-ε which is derived from grape stems. Patients were excluded if they had severe hyperglycemia (HbA1c > 9.0%); an allergy to shrimp
and/or crab; were pregnant or breast-feeding; or had a history
of cerebrovascular disease, other vascular diseases, definitive
renal disease, or severe liver dysfunction. Patients with anklebrachial indices lower than 0.90 and atrial fibrillation were also
excluded because CAVI was apparently low in patients with
severe arterial occlusive diseases.13)
Data collection: The following parameters were measured before and after 12 weeks of intervention: body weight (BW),
body mass index (BMI), fasting plasma glucose (FPG),
HbA1c, general blood tests (total protein, albumin, aspartate
aminotransferase, alanine aminotransferase), serum total cholesterol (T-C), triglycerides (TG), high-density lipoprotein
cholesterol (HDL-C), low-density lipoprotein cholesterol
(LDL-C), and diacron-reactive oxygen metabolites (d-ROMs)
as a oxidative stress marker. Systolic blood pressure (BP), diastolic BP, and CAVI were also measured before and after 12
weeks. Blood samples were collected after overnight fasting
and patients with a triglyceride level exceeding 400 mg/dL
were excluded. All patients maintained the same diet and exercise therapies. They were also asked to inform the researcher
of any changes made in the type or dosage of the drugs and did
not change medications during this study. A dietician provided
nutritional guidance to all subjects on a monthly basis, analyzing meals and suggesting changes if necessary. The primary
outcome was the changes of CAVI after treatment by resveratrol versus placebo supplementation. The secondary outcomes
were the changes in the following parameters after treatment
by resveratrol versus placebo supplementation: systolic BP, diastolic BP, BW, BMI, d-ROMs, FPG, HbA1c, T-C, TG, HDLC, and LDL-C.
Assay methods:

HbA1c and plasma lipid concentrations To measure HbA1c,
blood was collected into tubes containing ethylenediaminetetraacetic acid. The stable and unstable fractions of HbA1c
were measured by a high-pressure liquid chromatography
method (Hi-Auto A1c Analyzer System; Kyoto Daiichi Kagaku, Kyoto, Japan). Data for the stable form were used in the

Int Heart J
July 2017

present analysis. HbA1c was expressed as the value of the National Glycohemoglobin Standardization Program (NGSP).
Plasma total cholesterol and triglyceride levels were mea
sured enzymatically using commercial kits (Nippon Shoji Co,
Ltd., Osaka, Japan) and a Hitachi 7150 Autoanalyzer (Hitachi,
Ltd., Tokyo). Serum high-density lipoprotein cholesterol was
measured using a selective inhibition assay (Daiichi Pure
Chemicals Co, Ltd, Tokyo). Serum LDL-cholesterol levels
were calculated using the Friedewald formula.
Measurements of CAVI and blood pressure The CAVI was
measured using a VaSera CAVI instrument (Fukuda Denshi
Co. Ltd., Tokyo) by a method described previously.10) Briefly,
cuffs were applied to the bilateral upper arms and ankles, with
the subject lying supine and the head held in a midline position. After resting for 10 minutes, the examinations were performed. To detect the brachial and ankle pulse waves with
cuffs, a low cuff pressure from 30 to 50 mmHg was used to
minimize the effect of cuff pressure on hemodynamics.
Resting systolic and diastolic blood pressures were taken
after the participants spent 10 minutes seated in a quiet room,
free of distractions. Blood pressure was obtained according to
a standardized protocol (Chobanian, et al, 2003) by a registered nurse involved in the study. Blood pressure was taken
from the brachial artery through auscultation while the participant was in a seated position. Three blood pressure readings,
spaced 1 minute apart, were taken using a sphygmomanometer
with an appropriate cuff size. The first reading was discarded,
and the last two readings were averaged. If large differences
were observed between the second and third readings, an additional reading was taken and the median value of these 3 readings was used.
d-ROMs test The d-ROMs values were measured using a kinetic spectrophotometric assay (F.R.E.E System; Diacron, Italy) with intra- and inter-assay coefficients of variation of 2.1%
and 3.1%, respectively. Briefly, a serum sample (25 μL) was
mixed with an acetic acid buffered solution (pH 4.8) in a pipette to stabilize the hydrogen ion concentration, and a chromogenic substrate was added to the mixture. In an acidified
medium, bivalent and trivalent iron from the protein component of the blood ionizes and works as a catalyst to break down
hydroperoxide groups in the blood into alkoxyl and peroxy
radicals to become free radicals. The mixture was then incubated in the thermostatic block of the system, and then transferred into a cuvette containing colorless chromogen. The
chromogen is oxidized by free radicals to a radical cation with
a magenta color. The intensity of the magenta color reflects the
concentration of hydroperoxides in the blood, which is proportional to the quantity of ROMs. The magenta color was measured using a photometer (505 nm) after centrifuging for 1
minute to measure the quantity of hydroperoxide. The measurements were expressed in U. Carr. (1 U. Carr. corresponds to
0.08 mg/dL H2O2).
Statistical analysis: All data are expressed as the mean ± SD.
SPSS 15.0 software (SPSS Inc., Chicago, IL, USA) was used
for statistical processing. Student’s t-test or the chi-square test
was performed to determine whether intergroup differences
were statistically significant at baseline and during the study.
The paired t-test was performed to determine whether intragroup differences at baseline and 12 weeks were statistically
significant. The relationship between changes in CAVI and
other variables were analyzed using simple regression (Pear-
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son’s product-moment correlation coefficient: r). Multivariate
logistic regression analysis was used to identify the factors associated with CAVI decrease, and expressed as the odds ratio
(OR) with a 95% confidence interval (CI). In all comparisons,
P values less than 0.05 were considered statistically significant.

Mean BW and BMI were slightly lower in the placebo group
than in the resveratrol group. However, the differences were
not significant. Among 60 patients who were interviewed, 50
eligible patients with T2DM (HbA1c > 7.0%) were recruited
into the study (Figure). No adverse events due to administration of resveratrol supplement or placebo were observed during the intervention.
Changes in CAVI: CAVI decreased significantly (P < 0.01)
after 12-week supplementation only in the resveratrol group
(Table I). The decrease in CAVI was significantly (P < 0.01)
greater in the resveratrol group than in the placebo group (Ta-

Results
The patient characteristics of the participants in the resveratrol and placebo groups at baseline are shown in Table 1.

Figure. Patient enrollment flow chart.

Table I. Patient Characteristics in the Resveratrol and Placebo Groups at Baseline and After 12 Weeks of Treatment
Resveratrol
n (Male/Female)
Age (years)
Height (cm)
BW (kg)
BMI (kg/m2)
sBP (mmHg)
dBP (mmHg)
Hypertension (%)
FPG (mg/dL)
HbA1c (%)
TC (mg/dL)
TG (mg/dL)
HDL-C (mg/dL)
Dyslipidemia (%)
CAVI
d-ROMs (U.CARR)
Medication (% of patients)
Insulin
Oral hypoglycemic agent
Lipid lowering agent
Calcium channel blocker
ARB/ACE-I

Placebo

Baseline

12 weeks

Baseline

12 weeks

25 (15/10)
57.4 ± 10.6
163.3 ± 8.8
69.5 ± 13.0
26.1 ± 4.2
137.1 ± 18.7
82.0 ± 9.5
10/25 (40%)
152.0 ± 44.7
7.4 ± 1.1
187.0 ± 24.4
123.3 ± 67.6
56.2 ± 17.0
8/25 (32%)
9.1 ± 1.1
379.9 ± 64.4

68.7 ± 13.1
25.7 ± 4.2
131.6 ± 16.5*
80.5 ± 11.2
157.1 ± 50.9
7.3 ± 1.3
189.8 ± 32.3
126.7 ± 66.8
58.6 ± 18.4
8.6 ± 1.0**
354.3 ± 50.6**

25 (11/14)
58.2 ± 10.1
161.6 ± 10.2
63.4 ± 13.9
24.1 ± 4.0
137.1 ± 25.0
80.8 ± 11.5
9/25 (36%)
138.1 ± 46.8
7.1 ± 1.4
205.9 ± 44.7
139.0 ± 66.7
56.1 ± 13.8
13/25 (52%)
8.9 ± 1.4
350.4 ± 72.8

63.3 ± 13.7
24.1 ± 4.1
133.2 ± 26.5
79.9 ± 11.5
143.6 ± 73.2
7.1 ± 1.4
207.6 ± 38.7
136.5 ± 77.7
56.8 ± 10.6
9.0 ± 1.3
351.5 ± 79.0

16.0
72.0
40.0
4.0
20.0

-

8.0
64.0
40.0
16.0
12.0

-

Date are presented as the mean ± SD, or percent of patients. NS: not significant. *P < 0.05, **P < 0.01 versus baseline, paired
t-test. BW indicates body weight; BMI, body-mass index; sBP, systolic blood pressure; dBP, diastolic blood pressure;
HbA1c, hemoglobin A1c; FPG, fasting plasma glucose; TC, total cholesterol; TG, triglycerides; HDL-C, high density lipoprotein-cholesterol; CAVI, cardio-ankle vascular index; d-ROMs, derivatives of reactive oxygen metabolites; ARB, angiotensin II receptor blocker; and ACE-I, angiotensin enzyme inhibitor.
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ble II).

trol group than in the placebo group (Table II).

Changes in glucose and lipid parameters: Fasting plasma glu-

Comparison of subgroups classified according to CAVI decrease: We divided all patients into two groups according to

cose, HbA1c, total cholesterol, triglycerides, high-density lipoprotein cholesterol, and LDL-C showed no significant changes
during this study in either group (Table I).
Changes in body weight, body mass index, blood pressure, and
d-ROMs: BW and BMI decreased slightly after 12 weeks in

the resveratrol group (BW: P = 0.083, BMI: P = 0.092), but
did not change significantly in the placebo group. There were
no significant differences in the changes of both BW and BMI
between the two groups (Table II). Systolic BP decreased significantly after 12 weeks only in the resveratrol group, while
diastolic BP showed no significant changes during the study in
both groups (Table I). D-ROMs decreased significantly (P <
0.01) after 2 weeks only in the resveratrol group (Table I), and
the decrease was significantly (P < 0.05) greater in the resvera-

the change in CAVI after 12 weeks of supplementation: a responder group with a CAVI decrease greater than 0.5 and a
non-responder group with a CAVI decrease of 0.5 or less.
Baseline CAVI and the rate of resveratrol administration were
higher in the responder group than in the non-responder group
(Table III). There were no significant differences in the other
parameters between the two groups.
Multivariate logistic regression analysis: Table IV summarizes
the results of a multivariate logistic regression analysis for the
association between change in CAVI (decrease greater than
0.5) and clinical variables. High baseline CAVI and resveratrol
administration were identified as significant independent predictors for a CAVI decrease greater than 0.5.

Table II. Comparisons of Changes in Clinical Variables After 12 Weeks of Supplementation Between Resveratrol and Placebo Groups

ΔBW (kg)
ΔBMI (kg/m2)
ΔsBP (mmHg)
ΔdBP (mmHg)
ΔFPG (mg/dL)
ΔHbA1c (%)
ΔTC (mg/dL)
ΔTG (mg/dL)
ΔHDL-C (mg/dL)
ΔCAVI
Δd-ROMs (U.CARR)

Resveratrol

Placebo

P

-0.8 ± 2.1
-0.5 ± 0.8
-5.5 ± 13.0
-1.5 ± 9.3
5.0 ± 30.7
-0.1 ± 0.7
2.7 ± 24.2
3.4 ± 47.2
2.4 ± 7.6
-0.4 ± 0.7
-25.6 ± 41.8

-0.1 ± 2.6
0.0 ± 1.0
-4.0 ± 19.5
-0.9 ± 6.7
5.4 ± 47.7
0.0 ± 0.4
1.7 ± 38.6
-2.4 ± 75.4
0.6 ± 6.8
0.1 ± 0.5
1.0 ± 43.4

NS
NS
NS
NS
NS
NS
NS
NS
NS
< 0.01
< 0.05

Data are presented as the mean ± SD. NS indicates not significant, unpaired t-test. Abbreviations are as in Table I.
Table III. Comparison of Baseline Characteristics in Responder Group and Non-Responder Group Based on Decrease in
CAVI

n (Male/Female)
Age (years)
Height (cm)
BW (kg)
BMI (kg/m2)
sBP (mmHg)
dBP (mmHg)
Hypertension (%)
FPG (mg/dL)
HbA1c (%)
TC (mg/dL)
TG (mg/dL)
Dyslipidemia (%)
HDL-C (mg/dL)
CAVI
d-ROMs (U.CARR)
Resveratrol administration (%)
Medication (%)
Insulin
Oral hypoglycemic agent
Lipid lowering agent
Calcium channel blocker
ARB/ACE-I

Responder group

Non-responder group

P

15(9/6)
57.0 ± 11.67
162.6 ± 8.6
69.9 ± 12.8
26.5 ± 4.6
143.7 ± 21.2
85.8 ± 10.6
7/15 (46.7%)
153.2 ± 40.4
7.6 ± 1.0
189.8 ± 27.0
129.4 ± 70.7
5/15 (33.3%)
57.8 ± 19.0
9.6 ± 1.2
380.7 ± 70.3
86.7

35 (17/18)
58.17 ± 9.75
162.4 ± 9.9
65.01 ± 13.9
24.5 ± 3.9
134.3 ± 21.8
79.5 ± 10.0
3/35 (8.6%)
141.6 ± 48.1
7.1 ± 1.4
199.3 ± 40.4
131.9 ± 66.3
3/35 (8.6%)
55.4 ± 13.7
8.7 ± 1.2
358.5 ± 69.2
34.3

NS*
NS*
NS*
NS*
NS*
NS*
NS*
< 0.01†
NS*
NS*
NS*
NS*
NS†
NS*
< 0.01*
NS*
< 0.001‡

11.4
62.9
42.9
14.3
20.0

NS‡
NS‡
NS‡
NS‡
NS‡

6.7
80.0
33.3
0
6.7

Date are presented as the mean ± SD. * by unpaired t-test, † by chi-square test, ‡ by Fischer’s exact test. NS indicates not significant. Responder group: subjects with ΔCAVI < -0.5. Non-responder group: subjects with ΔCAVI ≥ -0.5. Abbreviations
are as in Table I.
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Table IV. Multivariate Logistic Regression Analysis for the Association of CAVI Decrease Greater Than 0.5 With Clinical
Variables
Variable

Odds ratio

Gender (Male; 1, Female; 0)
Elderly (Age ≥ 65; 1, < 65; 0)
High CAVI (≥ 9.0; 1, < 9.0; 0)
Obesity (BMI ≥ 25; 1, < 25; 0)
Hypertension (+; 1, -; 0)
Dyslipidemia (+; 1, -; 0)
Resveratrol administration (+; 1, -; 0)

1.24
0.186
16.5
1.92
2.09
1.37
16.4

95% confidence interval
0.216-7.14
0.0211-1.63
1.91-143
0.261-14.1
0.328-13.3
0.218-8.60
2.18-124

P
0.808
0.129
0.0109
0.522
0.435
0.737
0.00664

AIC = 52.533, P < 0.0001.

Discussion
The primary finding in the present study was that oral
supplementation of resveratrol for 12 weeks decreased CAVI
in patients with T2DM. Many previous studies have demonstrated increased CAVI in atherosclerotic diseases such as
acute coronary syndrome 14) and stroke,15) and these reports indicate that CAVI reflects organic atherosclerosis. We previously conducted a prospective study that followed 1003 consecutive outpatients (92.9% of 1080 patients screened) with
metabolic disorders for 6.7 ± 1.6 years. The incidence of newonset cardiovascular events was 8.97% (90 subjects). We demonstrated that CAVI was a predictor of future cardiovascular
events independent of traditional coronary risk factors.16) Apart
from organic atherosclerosis, CAVI also reflects vascular dysfunction. CAVI is increased in individuals with risk factors for
CVD such as current smoking,17) metabolic syndrome,18) diabetes,19) and dyslipidemia.20) Saiki, et al 21) reported that CAVI
increased with an increase in the number of risk factors for
metabolic syndrome. Moreover, CAVI has been shown to decrease following various interventions to reduce coronary
risks, including some medications for metabolic disorders,22,23)
weight reduction,24) and smoking cessation.25) Therefore, CAVI
is considered to be a good physiological surrogate marker for
vascular injury because it can detect reversible vascular disorders, and is useful to assess the effect of treatments. Several reports have demonstrated the effects of resveratrol on atherosclerosis. Jeon, et al 26) reported that 12-week supplementation
of resveratrol suppressed high fat diet-induced lipid accumulation in the aorta with improvement of obesity and dyslipidemia
in Apo E knockout mice. Regarding the effect on arterial stiffness, Mattison, et al 27) reported that 2-year supplementation of
resveratrol decreased pulse wave velocity in rhesus macaque.
These results are consistent with our findings. The present
study is the first that assessed the effect of resveratrol on arterial stiffness in humans. Taken together, resveratrol may be useful as an anti-arteriosclerosis therapy in diabetic patients.
Interestingly, slight reductions of body weight (P = 0.083)
and BMI (P = 0.092) were observed in the resveratrol group.
Recent studies have shown that resveratrol reduces body fat in
animals. Kim, et al 28) reported that resveratrol decreased body
weight, visceral fat, and blood levels of triglycerides and cholesterol by suppressing the feeding center and inhibiting adipogenesis. Several studies focused on the potential anti-adipogenic effect of resveratrol under in vitro conditions. Lasa, et
al 29) reported that resveratrol increased fatty acid consumption
via enhancement of CPT1 and PGC1α expressions in differentiated 3T3-L1 adipocytes. Furthermore, Wang, et al 30) reported

that resveratrol induced brown-like adipocyte formation in
white fat tissue. These findings suggest that the observed
weight loss induced by resveratrol supplementation in this
study may reflect reduction of body adiposity, but the mechanism remains to be studied. These results are valuable because
there are few studies that assess the effect of resveratrol on
body composition in humans.
D-ROMs, a marker of oxidative stress, decreased only in
the resveratrol group. The d-ROMs level is known to be proportional to serum hydroperoxide concentration. In this test,
the concentrations of peroxidation products of proteins, peptides, amino acids, lipids, and fatty acids are measured by color
reaction. The d-ROMs test comprehensively evaluates the status of oxidative stress level in vivo.31) Blood d-ROMs level increases in diseases with enhanced oxidative stress, and decreases by treatment that reduces oxidative stress.32,33) Regarding the effect of resveratrol on oxidative stress, a report has
shown that resveratrol treatment decreases ROS production induced by TNF-α or NF-κB in human vascular endothelial
cells.34) Oxidative stress is known to be elevated in diabetic
conditions through the generation of advanced glycation end
products (AGEs) and activation of NADPH oxidase.35) We previously reported that glucose-lowering treatment using an oral
hypoglycemic agent decreased oxidative stress.36) Taken together, previous findings and the results in this study suggest
that resveratrol supplementation may reduce oxidative stress in
patients with T2DM. Multivariate regression analysis detected
no significant relationship between CAVI decrease and clinical
variables other than resveratrol administration and baseline
CAVI. However, decreases in serum d-ROMs level and systolic BP and slight weight loss were found only in the resveratrol
group. We previously reported that the insulin-sensitizer pioglitazone decreased CAVI accompanied by a decrease in
8-OhdG.36) We also reported that visceral adiposity was related
to CAVI elevation, and weight reduction induced a decrease in
CAVI.24) Taken together, reduced oxidative stress and weight
loss observed in the present study may be involved in the
mechanisms that improve arterial stiffness. On the other hand,
other underlying mechanisms also have been suggested. Resveratrol has been reported to improve endothelial dysfunction
by increasing NO production. We previously demonstrated a
negative correlation between CAVI and flow-mediated dilation, suggesting that CAVI reflects endothelial function.37,38)
Therefore, improvement of endothelial function might be potentially another mechanism.
One of the limitations of this study is that the sample size
was relatively small and the study period was only 12 weeks.
Thus, the long-term effect of resveratrol and outcome are still
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unclear. Another is that we adopted a convenient cut-off value
of change in CAVI between the responder and non-responder
groups determined to be 0.5 in order to exhibit the efficacy of
resveratrol on CAVI. However, none is still established as an
actual cut-off value of change in CAVI to prevent CV events.
Therefore, further large-scale blind studies with longer followup periods and a cross-over design may be necessary. Despite
the limitations, we were able to demonstrate the effects of resveratrol on arterial stiffness and oxidative stress in T2DM patients in this study. From these viewpoints, a large-scale prospective multicenter cohort study including healthy subjects
without atherogenic risks is necessary.
In conclusion, this study demonstrated that 12-week oral
supplementation of resveratrol improved arterial stiffness and
reduced oxidative stress in patients with T2DM. Resveratrol
may be beneficial in preventing the development of atherosclerosis induced by diabetes. However, a large-scale cohort study
is required to validate the present findings.
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