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The Anthocyanin Gap 

J Acad Nutr Diet 2011;112(2): 222-229. 



The Anthocyanin Gap 

�  ~3% of Americans eat according to the DGA. 
�  <6% meet fruit and vegetable recommendations. 
�  Prudent Intake (PI) of anthocyanins = 11.2 mg/d 
�  About 88% of American’s don’t achieve this. 

J Acad Nutr Diet 2011;112(2): 222-229. 



Cardiovascular Disease 

Circulation 2012;125:e2-e220 



Epidemiology 

Am J Clin Nutr 2012;85(3):895-909. 

�  This data is consistent with Mink et al. (2007) and at least 4 
other observational studies. 



Lipid Profiles – RCT Data 

�  Anthocyanins improve serum LDL and HDL associated 
with the inhibition of CETP dyslipidemic subjects. 

Am J Clin Nutr 2009;90(3):485-492. 



Proinflammatory Mediators - RCT Data 

�  Effects of Medox 
anthocyanins on 
NF- κΒ related 
chemokines, 
cytokines and 
inflammatory 
mediators in Medox 
or placebo for 3-wk. 

Karlsen et al. J Nutr 2007;137:1951. 



Flow Mediated Dilation – RCT Data  

�  Improvement among 12 hypercholesterolemic individuals 
supplemented with 320 mg purified berry anthocyanins. 

Clin Chem 2011;57(11):1524-1533. 



Endothelial Function and Lipids – RCT Data 

Clin Chem 2011;57(11):1524-1533. 



Blood Pressure – RCT Data 

�  Changes in systolic and 
diastolic blood pressure in the 
berry and control groups during 
intervention with 2 portions 
(~150 g) of anthocyanin-rich 
berries daily. 
¡  White = control 
¡  Grey = treatment group 

Am J Clin Nutr 2008;87:323-331. 



RCT Data 

�  The RCT data support that supplementation with 
anthocyanin-rich foods and extracts improve CVD 
markers in diseased individuals.  
 

�  The data in healthy individuals show only slight 
statistically insignificant and in some cases null 
effects on biomarkers of CVD.  
¡  Studying individuals with slightly elevated risk-biomarkers 

(but still considered in the normal range) is essential. 
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Platelet-derived Growth Factor (PDGFAB) 

�  Red wine 
anthocyanins 
(delphinidin and 
cyanidin) strongly 
inhibit vascular 
endothelial growth 
factor stimulated by 
platelet-derived 
growth factor from 
human aortic vascular 
smooth muscle cells. 

Brit J Pharmac 2006;149:283. 



Endothelial Dysfunction 

�  Chokeberry 
anthocyanin effects on 
impairment of 
endothelial-dependent 
vasorelaxation after 
exposure to O2

- from 
pyrogallol. 

�  Porcine arteries 

J Appl Physiol 2006;100:1164. 



 Future Research 

�  Long-term RCTs using validated biomarkers in healthy 
individuals are needed to develop public policy (i.e. health 
claims and dietary guidance). 
¡  Blood pressure, total cholesterol and LDL-C 

 
�  Epidemiology is suggestive! 

 
�  In vitro studies and animal data are important to illustrate 

potential mechanisms. 
¡  The inverse association between the consumption of anthocyanin-

rich diets and the risk for CVD is due to numerous factors. 

 



Final Thoughts 

�  There are too many potential bioactive compounds in foods 
to associate any one with the observed CVD outcomes in 
epidemiological studies solely. 
 

�  Isolated compounds used in clinical CVD trials often do not 
represent the many biological complexities and synergies 
present in foods and supplements. 

�  All types of data are needed to determine if anthocyanins 
have a role in CVD treatment and/or prevention. 
¡  Mechanistic, epidemiological and RCT  



Final Thoughts 

�  To what extent do compounds derived from the breakdown 
and metabolism of anthocyanins in the GI tract contribute 
to overall cardiovascular wellbeing? 
¡  Characterization using pure labeled compounds 

�  A persistent focus on the activities of anthocyanins and 
other flavonoids as radical scavengers (i.e. antioxidants) in 
vitro has delayed progress of research in this field. 
¡  Actions on antioxidant enzymes may be a more appropriate path of 

research. 



Review Available – Open Access  

Adv Nutr 2011;2:1-7. 



Anthocyanins in Health & Disease Prevention 

�  Wallace & Giusti 2013 
�  CRC Press 



Thank You!... Questions? 


