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A Focus on Health and Nutrition 
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2014 Wild Blueberry Health Research Summit  





USDA/ORAC - The Antioxidant Assay 
Oxygen Radical Absorbance Capacity 

Ron Prior 

Wang H, Cao, G, Prior, RL. (1996) J. Agric. Food Chem. 44:701-705.  
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Blueberries Protect Against Toxicity/Stress 
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Wild BB preparation 
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Blueberries Attenuate Tumor Growth 



9 mg of 17β-estradiol (E2) 

High Bush BB for 2 weeks before E2 treatment 

9 mg of 17β-estradiol (E2) 
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5% whole wild BB diet for 2 weeks prior to cancer cell implants 
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Blueberries Reduce Inflammation 
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tumor necrosis factor-alpha (TNF-α); monocyte chemotactic protein-1 (MCP-1); intercellular adhesion molecule-1 (ICAM-1) 
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Blueberries Improve Immune Function 
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25 men and women 18-50 years of age 

High Bush BB powder equivalent to 250 g berries 
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Blueberries Improve Cardiovascular Function 
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16 healthy young smokers 

300 gram of high bush BB 

Variation in Systolic BP Reactive Hyperemia Index 
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25 men and women 18-50 years of age 

High Bush BB powder equivalent to 250 g berries 



Journal of Gerontology 11 (3): 298–300.  

21 young healthy men; wild BB powder drink 
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10 young males; wild BB powder 
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Blueberries Attenuate Bone Loss 



Wild BBs Increase Bone Mineral 

Content and Density 

Female Sprague-Dawley rats fed 
BB diets from 3-8 weeks of age 
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Wild BBs Maintain Bone Mineral 
Content and Density after OvX 

Female Sprague-Dawley 
rats fed BB diets from 21-
34 days of age followed 
by ovariectomy (OvX) at 
60 days and followed for 
3 more weeks. 

Con     OvX  BBst   BBlt Con     OvX  BBst   BBlt 
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Blueberries Attenuate Pathology of Obesity 
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High Bush BB juice 
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8 weeks; 8% Wild BB diet 
Phenylephrine Stimulation 
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Blueberries Improve Cognition 
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9-mo old mice; high bush BB prep 4% 

2 months on diet 

3 months on diet 4 months on diet 
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Experiment 1: Time-course & dose response 
study in healthy 7-10 year olds 

Practice 
Session Test Day 1 Test Day 2 Test Day 3 

   7 
days 

   7 
days 

   1 
day 

0830 
Session 1 

0900 
Drink 

1500 
Session 4 

1015 
Session 2 

1200 
Session 3 

Test Function 

Go-NoGo Executive Function – 
Response inhibition 

Flanker Executive Function – 
Interference effects 

AVLT STM / LTM / Word 
Recognition 

Picture-
matching 

Levels of processing & 
response interference 

Claire Williams 

U. of Reading 
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Experiment 2: Investigation of WB effects on 
executive function in ADHD and non-ADHD children 

Practice 
Session Test Day    1 

day 

13:00 
Drink, 30g WB 

16:00 
Test Session 

Modified Eriksen Flanker Task 



Journal of Gerontology 11 (3): 298–300.  

• This is the first time-course study investigating effects of WB on cognition in children (aged 7-10 years 
old). Children were tested at baseline and then 1.15, 3 and 6 hours after receiving  a WB drink or 
matched control drink. 

• At each timepoint children performed a battery of cognitive tasks targeting attention (flanker task & 
Go-NoGo task) or memory (Reyes auditory verbal learning task [RAVLT] & picture-matching task) 

• Significant benefits of WB treatment were seen including better ‘delayed’ memory and better word 
recognition on the RAVLT  6 hours post-treatment, and better accuracy on incongruent trials of a 
flanker task 3 hours post-treatment. 

• Importantly, regardless of cognitive task, WB treatment led to an overall improvement in cognition, 
with the best performance associated with 30g WB, and worst performance with the control drink. 
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• In further experiments we have specifically investigated attention-related benefits of WB treatment. 
Here, we examined the effects of WB treatment on both non-ADHD and ADHD children. 

• Children were treated with 30g WB or matched control drink and tested on a Modified Eriksen 
Flanker Task 3 hours after receiving their treatment- derived from our earlier studies showing that we 
see benefits on executive function at this dose and at 3 hours.  

• In line with our previous findings, children show increased attention following WB treatment. 
Importantly benefits were seen for both non-ADHD and ADHD populations. 

• Intriguingly, these benefits to attention-related processing were exaggerated as the cognitive 
demands of the task increased i.e when the task was easy then treatment with WB had little effect, 
but as task difficulty increased then WB-treated children outperformed children treated with control. 
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16,010 participants, aged 70 years; assessments conducted twice at 2-yr intervals over 4 yrs 
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What About Blueberry Metabolism?  
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           “You can’t be serious!!!!” 
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Conclusions 

Increasing evidence supports the view that  blueberries 

are a superfood in view of all the various health 

benefits they appear to provide.  

Based on preclinical and clinical studies, it would 

appear that regular consumption can improve memory, 

visual acuity, reduce infections, reduce cancer, reduce 

risk of diabetes, heart disease, and cognitive decline.  

However, the clinical studies need to be expanded to 

large-scale, long-term designs to gain further 

confidence in the health benefits of this food. 

Additionally, there remains a challenge to identify the 

active ingredients responsible for specific health 

benefits.  
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Dr. Blueberry 



Pennington Biomedical Research Center 
Louisiana State University System 

Baton Rouge, Louisiana USA 

Merci Beaucoup 



But what about Aging and  
Longevity? 

Journal of Gerontology 11 (3): 298–300.  



USDA/ORAC - The Antioxidant Assay 
Oxygen Radical Absorbance Capacity 

Ron Prior 

Wang H, Cao, G, Prior, RL. (1996) J. Agric. Food Chem. 44:701-705.  
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June, 2012 

 

USDA removes ORAC reference values from 

their website:   

 

There is no evidence that the beneficial effects of 

polyphenol-rich foods can be attributed to the 

antioxidant properties of these foods. The data for 

antioxidant capacity of foods generated by in vitro 

(test-tube) methods cannot be extrapolated to in 

vivo (human) effects and the clinical trials to test 

benefits of dietary antioxidants have produced 

mixed results. We know now that antioxidant 

molecules in food have a wide range of functions, 

many of which are unrelated to the ability to absorb 

free radicals 
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Rats fed BB-enriched diets for 12 weeks exhibited 

decreased renal free radical production. 
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Rats fed BB-enriched diets for 12 weeks 

exhibited increased renal catalase activity. 
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Rats fed BB-enriched diets for 2 days exhibited 
increased total ROS production. 

Bar graphs 
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Rats fed BB-enriched diets for 2 days had varied 
alterations in tissue catalase activities. 

Heart

Corn BB
0.0

0.1

0.2

0.3

0.4

0.5

*

n
m

o
l/

m
g

 p
ro

te
in

/m
in

Liver

Corn BB
0.0

0.1

0.2

0.3

0.4
n.s.

n
m

o
l/

m
g

 p
ro

te
in

/m
in

Kidney Cortex

Corn BB
0.0

0.1

0.2

0.3

0.4
*

n
m

o
l/

m
g

 p
ro

te
in

/m
in

Kidney Medulla

Corn BB
0.0

0.1

0.2

0.3

0.4 n.s.

n
m

o
l/

m
g

 p
ro

te
in

/m
in

* p<0.05 



Time in Days 

O                                   5                                      10                                       15          

R
e
s
p

o
n

s
e
 

RONS Production 

Antioxidant Response 

  Kinetics of Hypothetical Hormetic Response to BBs: 
Production of Reactive Oxygen and Nitrogen Species (RONS) 

Stimulates Increased Blood Pressure and  Antioxidant Defensive Response 

Blood Pressure 
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