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Editorial
Reductions in O2 delivery (blood flow x O2 content) to contracting 

skeletal muscle can have adverse effects on physical performance. 
In this regard, factors that reduce blood flow can promote fatigue 
by reducing muscle force and/or attenuating the removal of 
metabolic by products of contraction [1]. Conversely, interventions 
that enhance O2 delivery at a given work intensity could potentially 
reduce muscle fatigue or delay its onset, leading to improved 
physical performance. Thus, identification and investigation of such 
interventions represents an important focus of research in sports 
science. One possible approach involves the study of dietary factors 
that may act as ergogenic aids via their actions on cardiovascular 
function. For example, acute supplementation with beet root juice, 
which is high in nitrates, has been shown to enhance cardiac output 
and oxygen utilization and reduce vascular resistance and blood 
pressure at a given sub-maximal work intensity [2,3]. These effects 
are indicative of increased O2 delivery to skeletal muscle.

Another potential ergogenic aid capable of enhancing exercise 
performance is grape seed extract (GSE). It is a major source of 
polyphenols [4] and contains active compounds such as monomers 
of (+)-catechin and (-)-epicatechin, and their gallic acid esters [4,5]. 
In animals, this extract has been found to lower blood pressure; 
an effect associated with improved endothelial function [6,7]. GSE 
has also been reported to lower blood pressure (BP) in healthy 
human subjects [8,9]. Our laboratory recently examined effects of 
acute GSE supplementation on cardiovascular responses to sub-
maximal dynamic exercise in pre-hypertensive’s [10]. Compared to 
placebo conditions, exercising BP, vascular conductance, and work 
of the heart (heart rate x systolic BP; RPP) were reduced, while 
cardiac output was increased. In addition, endothelial function in 
the vasculature of skeletal muscle was enhanced. The GSE-induced 
enhancements of cardiac output and vascular conductance provide 
evidence that O2 delivery was also enhanced. Moreover, the 
improvements in endothelial function suggest an increased capacity 
for vasodilation; an outcome that would specifically augment O2 
delivery to skeletal muscle. Lastly, the lower BP response and RPP 
indicate a reduced after load on the heart. Taken together, these  

 
findings imply that GSE supplementation my act as an ergogenic 
aid that is able prolong the onset of fatigue during physical activity.

A major mechanism underlying the cardiovascular effects 
of beetroot juice and GSE supplementation involves an increase 
in the production of nitric oxide (NO) (i.e., an increase in its 
bioavailability). This can occur via the nitrate-nitrite-NO pathway 
[11] (i.e., beet root juice) or activation of the endothelial NO synthase 
pathway [12] (i.e., GSE). Increases in NO bio-availability lead to 
activation of proteins in vascular smooth muscle (e.g., guanylate 
cyclase, cyclic GMP, and protein kinase G phosphorylation) to 
cause relaxation [12]. Vascular smooth muscle relaxation, in turn, 
promotes vasodilation, which would be expected to enhance blood 
flow to contracting skeletal muscle. Potential beneficial effects of 
GSE on athletes engaged in intense training and/or competition 
are currently unknown. Thus, future investigations focusing on 
acute and chronic effects of this extract on exercise performance 
is warranted. This research should include athletes that perform 
different types of exercise (e.g., resistance, aerobic or anaerobic 
exercise). In addition to the effects of GSE discussed previously, 
it is worth noting that GSE can act as an antioxidant capable of 
reducing oxidative stress in humans [13,14]. Thus, determination 
of the potential of GSE to modify oxidative stress-evoked effects 
on fatigue development during exercise is another area worthy 
of future investigation. This is important consideration because 
oxidative stress can provoke fatigue in skeletal muscle by reducing 
NO bio-availability [15,16], while GSE may increase it.

References
1.	 Hepple RT (2002) The role of O2 supply in muscle fatigue. Can J Appl 

Physiol 27(1): 56-69.

2.	 Lee JS, Stebbins CL, Jung E, Nho H, Kim JK, et al. (2015) Effects of chronic 
dietary nitrate supplementation on the hemodynamic response to 
dynamic exercise. Am J Physiol Regul Integr Comp Physiol 309(5): 
R459-R466.

3.	 Thompson C, Wylie LJ, Blackwell JR, Fulford J, Black MI, et al. (2017) 
Influence of dietary nitrate supplementation on physiological and 
muscle metabolic adaptations to sprint interval training. J Appl Physiol 
122(3): 642-652.

Editorial

113Copyright © All rights are reserved by Jong-Kyung Kim

Volume 2 - Issue - 2

Jong-Kyung Kim1* and Charles L Stebbins2

1Department of Kinesiology, California Baptist University, USA
2Department of Internal Medicine, University of California at Davis, USA

*Corresponding author: Jong-Kyung Kim, Department of Kinesiology, California Baptist University, Riverside, California 92504, USA

 Submission:  March 10, 2018; Published:  March 16, 2018  

Research & Investigations in 
Sports MedicineC CRIMSON PUBLISHERS

Wings to the Research

ISSN: 2577-1914

https://www.ncbi.nlm.nih.gov/pubmed/11880691
https://www.ncbi.nlm.nih.gov/pubmed/11880691
https://www.ncbi.nlm.nih.gov/pubmed/26084693
https://www.ncbi.nlm.nih.gov/pubmed/26084693
https://www.ncbi.nlm.nih.gov/pubmed/26084693
https://www.ncbi.nlm.nih.gov/pubmed/26084693
https://www.ncbi.nlm.nih.gov/pubmed/27909231
https://www.ncbi.nlm.nih.gov/pubmed/27909231
https://www.ncbi.nlm.nih.gov/pubmed/27909231
https://www.ncbi.nlm.nih.gov/pubmed/27909231
http://crimsonpublishers.com/rism/index.php
http://crimsonpublishers.com/rism/index.php
http://crimsonpublishers.com/index.php


Res Inves Sports Med
                   

  Copyright © Jong-Kyung Kim

114
How to cite this article: Jong K K, Charles L S. Effects of Grape Seed Extract Supplementation on Exercise Performance in Athletes. Res Inves Sports Med. 
2(2). RISM.000531.2018. DOI: 10.31031/RISM.2018.02.000531

Volume 2 - Issue - 2

4.	 Shi J, Yu J, Pohorly JE, Kakuda Y (2003) Polyphenolics in grape seeds-
biochemistry and functionality. J Med Food 6(4): 291-299.

5.	 Shrikhande AJW, Kupina SA (2011) Grape extract, dietary supplement 
thereof, and processes therefor. US Patent No 8075929B2. 

6.	 Pons Z, Margalef M, Bravo FI, Arola-Arnal A, Muguerza B (2016) Acute 
administration of single oral dose of grape seed polyphenols restores 
blood pressure in a rat model of metabolic syndrome: role of nitric oxide 
and prostacyclin. Eur J Nutr 55(2): 749-758.

7.	 Thandapilly SJ, LeMaistre JL, Louis XL, Anderson CM, Netticadan T, et al. 
(2012) Vascular and cardiac effects of grape powder in the spontaneously 
hypertensive rat. Am J Hypertens 25(10): 1070-1076.

8.	 Robinson M, Edirisinghe LI, Kappagoda CT (2012) Effect of grape seed 
extract on blood pressure in subjects with pre-hypertension. Journal of 
Pharmacy and Nutrition Science 2(2): 155-159.

9.	 Sivaprakasapillai B, Edirisinghe I, Randolph J, Steinberg F, Kappagoda T 
(2009) Effect of grape seed extract on blood pressure in subjects with 
the metabolic syndrome. Metabolism 58(12): 1743-1746.

10.	Kim JK, Kim KA, Park SK, Choi HM, Stebbins CL (2018) Grape seed extract 
supplementation attenuates the blood pressure response to exercise in 

pre-hypertensive men. Journal of Medicinal Food 30(1): 7.

11.	Lundberg JO, Weitzberg E, Gladwin MT (2008) The nitrate-nitrite-nitric 
oxide pathway in physiology and therapeutics. Nat Rev Drug Discov 
7(2): 156-167.

12.	Zhao Y, Vanhoutte PM, Leung SW (2015) Vascular nitric oxide: Beyond 
eNOS. J Pharmacol Sci 129(2): 83-94.

13.	Grases F, Prieto RM, Fernandez-Cabot RA, Costa-Bauza A, Sanchez 
AM, et al. (2015) Effect of consuming a grape seed supplement with 
abundant phenolic compounds on the oxidative status of healthy human 
volunteers. Nutr J 14: 94.

14.	Natella F, Belelli F, Gentili V, Ursini F, Scaccini C (2002) Grape seed 
proanthocyanidins prevent plasma postprandial oxidative stress in 
humans. J Agric Food Chem 50(26): 7720-7725.

15.	Reid MB (2016) Reactive oxygen species as agents of fatigue. Med Sci 
Sports Exerc 48(11): 2239-2246.

16.	Reid MB (2016) Redox interventions to increase exercise performance. J 
Physiol 594(18): 5125-5133.

For possible submissions Click Here Submit Article

Creative Commons Attribution 4.0 
International License

   
Research & Investigations in Sports Medicine

Benefits of Publishing with us

•	 High-level peer review and editorial services
•	 Freely accessible online immediately upon publication
•	 Authors retain the copyright to their work 
•	 Licensing it under a Creative Commons license
•	 Visibility through different online platforms

http://dx.doi.org/10.31031/RISM.2018.02.000531
https://www.ncbi.nlm.nih.gov/pubmed/14977436
https://www.ncbi.nlm.nih.gov/pubmed/14977436
https://patents.google.com/patent/US8075929
https://patents.google.com/patent/US8075929
https://www.ncbi.nlm.nih.gov/pubmed/25862540
https://www.ncbi.nlm.nih.gov/pubmed/25862540
https://www.ncbi.nlm.nih.gov/pubmed/25862540
https://www.ncbi.nlm.nih.gov/pubmed/25862540
https://www.ncbi.nlm.nih.gov/pubmed/22785408
https://www.ncbi.nlm.nih.gov/pubmed/22785408
https://www.ncbi.nlm.nih.gov/pubmed/22785408
http://www.lifescienceglobal.com/pms/index.php/jpans/article/view/916
http://www.lifescienceglobal.com/pms/index.php/jpans/article/view/916
http://www.lifescienceglobal.com/pms/index.php/jpans/article/view/916
https://www.ncbi.nlm.nih.gov/pubmed/19608210
https://www.ncbi.nlm.nih.gov/pubmed/19608210
https://www.ncbi.nlm.nih.gov/pubmed/19608210
http://www.fasebj.org/doi/abs/10.1096/fasebj.30.1_supplement.731.7
http://www.fasebj.org/doi/abs/10.1096/fasebj.30.1_supplement.731.7
http://www.fasebj.org/doi/abs/10.1096/fasebj.30.1_supplement.731.7
https://www.ncbi.nlm.nih.gov/pubmed/18167491
https://www.ncbi.nlm.nih.gov/pubmed/18167491
https://www.ncbi.nlm.nih.gov/pubmed/18167491
https://www.ncbi.nlm.nih.gov/pubmed/26499181
https://www.ncbi.nlm.nih.gov/pubmed/26499181
https://www.ncbi.nlm.nih.gov/pubmed/26353756
https://www.ncbi.nlm.nih.gov/pubmed/26353756
https://www.ncbi.nlm.nih.gov/pubmed/26353756
https://www.ncbi.nlm.nih.gov/pubmed/26353756
https://www.ncbi.nlm.nih.gov/pubmed/12475295
https://www.ncbi.nlm.nih.gov/pubmed/12475295
https://www.ncbi.nlm.nih.gov/pubmed/12475295
https://www.ncbi.nlm.nih.gov/pubmed/27285492
https://www.ncbi.nlm.nih.gov/pubmed/27285492
https://www.ncbi.nlm.nih.gov/pubmed/26584644
https://www.ncbi.nlm.nih.gov/pubmed/26584644
http://crimsonpublishers.com/online-submission.php
http://crimsonpublishers.com/rism/

	Effects of Grape Seed Extract Supplementation on Exercise Performance in Athletes
	Editorial
	References

