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Dear Editor-in-Chief 
 
Menopause is defined as the complete loss of 
female fertility after the cessation of both men-
struation and ovarian function (1). These changes 
increase the incidence of chronic diseases and, 
particularly, elevate the risk of cardiovascular dis-
eases in postmenopausal women (2). Supplemen-
tation of polyphenols can serve as an alternative 
method to stimulate estrogen secretion (3, 4). 
Grape seeds contain various polyphenols (5) at a 
concentration of approximately 2178.8 mg/g gal-
lic acid equivalent (GAE), which is considerably 
higher than that observed in grape skin (374.6 
mg/g GAE) and grape leaves (351.6 mg/g GAE) 
(6). Grape seed extract (GSE) supplementation is 
known to induce estrogen synthesis by normaliz-
ing estrogen receptor deficiency (3).  
These findings indicate that GSE supplementa-
tion has potentially positive effects on changes in 
the hemodynamic response and vascular endo-
thelial function in postmenopausal women. 
However, to date, only a few studies have inves-
tigated the effect of GSE supplementation in 
postmenopausal women and the associated 
changes in hemodynamic response and vascular 
endothelial function.  
Therefore, in the present study, we evaluated the 
effects of GSE supplementation on hemodynam-
ic response and vascular endothelial function in 
postmenopausal women. 

Eleven postmenopausal women (age: 53.6 ± 0.8 
years; height: 156.8 ± 1.8 cm; body weight: 55.7 
± 2.4 kg; body fat: 29.7% ± 1.2%) were enrolled 
in the study.  
All participants signed informed consent form 
and the study was approved by the Kyunghee 
University Institutional Review Board. 
In this randomized, double-blind, crossover trial, 
the participants were subjected to multiple 
rounds of GSE and placebo supplementation 
experiments (300 mg of GSE or placebo per day 
for 4 weeks, with a 2-week washout period be-
tween doses). To assess the hemodynamic re-
sponse, heart rate (HR), stroke volume (SV), car-
diac output (CO), total vascular conductance 
(TVC), systolic blood pressure (SBP), diastolic 
blood pressure (DBP), and mean arterial pressure 
(MAP) were measured. Vascular endothelial 
function was measured using flow-mediated dila-
tation (FMD). The measured variables were ana-
lyzed through repeated measure analysis of vari-
ance. The level of significance was set at P < 
0.05. 
GSE supplementation reduced the SBP (P < 
0.05), but increased the FMD (P < 0.001) in 
postmenopausal women (Table 1). However, 
there were no significant differences in the HR, 
SV, CO, TVC, DBP, and MAP between the 
groups. Furthermore, no significant differences 
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were observed in any of the variables in the pla-
cebo group (Table 2).  
These results showed that GSE supplementation 
has a positive effect on blood pressure and vas-

cular endothelial function in postmenopausal 
women. Thus, it can be used as a nutritional in-
tervention to lower the risk of cardiovascular dis-
eases in postmenopausal women. 

 
Table 1: Effects of grape seed extract (GSE) supplementation on hemodynamic response in postmenopausal women 

 

Variable Trials Pre Post   P 

HR 
(beats/min) 

Polyphenol 56.5 ± 1.1 57.5 ± 1.5 Time 0.085 
Trial 0.890 

Placebo 56.6 ± 1.7 58.0 ± 1.0 
Interaction 0.735 

SV 
(ml) 

Polyphenol 59.8 ± 2.0 60.1 ± 2.5 Time 0.615 
Trial 0.894 

Placebo 60.0 ± 2.2 59.0 ± 1.8 
Interaction 0.350 

CO 
(l/min) 

Polyphenol 3.3 ± 0.1 3.4 ± 0.1 Time 0.316 
Trial 0.982 

Placebo 3.4 ± 0.1 3.4 ± 0.1 
Interaction 0.905 

TVC 
(ml/min/ 
mmHg) 

Polyphenol 35.4 ± 0.8 37.7 ± 1.3 Time 0.154 
Trial 0.691 

Placebo 35.9 ± 1.8 35.9 ± 1.0 
Interaction 0.148 

SBP 
(mmHg) 

Polyphenol 121.0 ± 3.6 117.2 ± 2.6 Time 0.880 
Trial 0.745 

Placebo 118.2 ± 3.4 122.6 ± 2.7 

Interaction 0.049* 

DBP 
(mmHg) 

Polyphenol 82.8 ± 2.5 78.2 ± 1.1 Time 0.111 
Trial 0.303 

Placebo 83.9 ± 2.6 82.1 ± 2.2 

Interaction 0.486 
MAP 
(mmHg) 

Polyphenol 95.5 ± 2.8 91.2 ± 1.4 Time 0.275 
Trial 0.451 

Placebo 95.4 ± 2.7 95.6 ± 2.3 

Interaction 0.223 

Value are expressed as mean ± standard error, HR: heart rate, SV: stroke volume, CO: cardiac output, TVC: total vascular con-
ductance, SBP: systolic blood pressure, DBP: diastolic blood pressure, MAP: mean arterial pressure 
*P<0.05; tested by repeated measure analysis of variance 

 
Table 2: Effects of grape seed extract (GSE) supplementation on vascular endothelial function in postmenopausal 

women 
 

Variable Trials Pre Post P 

FMD (%) GSE 10.2 ± 1.5 15.7 ± 1.9 Time 0.822 
Trial 0.169 

Placebo 19.1 ± 3.1 14.5 ± 2.3 

Interaction 0.018* 

Values are expressed as mean ± standard error, FMD: flow mediation dilatation 
*P<0.05; tested by repeated measure analysis of variance 
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