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Prebiotics for Vascular Health: Case Studies

Blueberry Polyphenols as Prebiotics

• Randomized, double-blind, placebo-controlled, parallel-
arm clinical trial.

Estrogen-Deficient 
Postmenopausal Women 

with Elevated Blood 
Pressure or Stage 1-

Hypertension 
(Aged 45-65 Years)

Treatment Group
Blueberry Powder (22 

g/day)

Control Group
Placebo Powder (22 

g/day)

12 Weeks

Primary Outcomes: 
Endothelial Function  
and Blood Pressure

Oxidative Stress-Mediated 
Endothelial Function

Blueberry Polyphenol 
Metabolites and Gut 
Microbiota

Other Secondary 
Cardiovascular Outcomes

Blueberry Consumption for Improving Vascular Endothelial 
Dysfunction in Postmenopausal Women with Above-Normal 

Blood Pressure
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Participants & Compliance

Unpublished Data

Variable Blueberry (n=22) Placebo (n=21)

Age (years) 60±1 61±1
Years After 
Menopause 10±1 10±2

Estradiol (pg/mL) 16.8±0.9 17.3±1.1
FSH (mIU/mL) 67.7±5.3 66.2±5.2
BMI (kg/m2) 27.6±1.0 27.7±1.1
WC:HC 0.84±0.02 0.82±0.01
SBP (mmHg) 134±3 131±2
DBP (mmHg) 80±2 78±1
TG (mg/dL) 118±11 114±14
HDL-C (mg/dL) 58±3 59±3
LDL-C (mg/dL) 132±5 139±5

Data are mean ± SEM. FSH, follicle-stimulating hormone; BMI, body mass index; WC:HC, 
waist circumference: hip circumference; SBP, systolic blood pressure; DPB, diastolic blood 
pressure; TG, triglycerides; HDL-C, high-density lipoprotein-cholesterol; LDL-C, low-density 
lipoprotein-cholesterol.
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Blueberries Improve Endothelial Function

Values are mean ± SEM adjusted for age, BMI, years since 
menopause, hypertension stage, and hypertensive medication use. 
*P<0.05 compared to baseline. FMD/SRAUC, flow-mediated dilation 
normalized to shear rate area under the curve. Unpublished Data

Values are mean ± SEM adjusted for age, BMI, years since 
menopause, hypertension stage, and hypertensive 
medication use. *P<0.05 between groups.
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Assessing the Influence of Blueberries on Vascular 
Oxidative Stress

• Determined by measuring FMD post-intravenous infusion of supraphysiologic
dose of ascorbic acid versus isovolemic saline control. 

Blood flow
Dilation

Relaxation

NO•AA

ROS

Oxidative stress-mediated endothelial dysfunction

Treatment effects mediated 
through reductions in 
oxidative stress

No change

Blueberries ↓ Oxidative Stress-Mediated 
Endothelial Dysfunction

Values are mean ± SEM adjusted for age, BMI, years since menopause, hypertension stage, and hypertensive medication use. *P<0.05 vs. saline 
infusion; #P<0.1 vs. saline infusion. FMD/SRAUC, flow-mediated dilation normalized to, shear rate area under the curve. 
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Polyphenol Metabolites Increase with Blueberry 
Consumption

Values are mean ± SEM adjusted for age, BMI, years since menopause, 
hypertension stage, and hypertensive medication use. *P<0.05 compared 
to baseline. #P=0.06 compared to baseline. ^P<0.05 compared to placebo. 
Assessed using mass spectrometry. The sum of polyphenol metabolites 
assessed were summed for each individual.
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Hippuric Acid
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Values are mean ± SEM adjusted for age, BMI, years since 
menopause, hypertension stage, and hypertensive medication 
use. *P<0.05 compared to baseline. Different letters indicate 
significant (P<0.05) differences between groups at that time 
point.

Unpublished Data

Increased Microbial Metabolites of Polyphenols Indicate Enriched
Polyphenol-Associated Enzyme (PAZ-yme) Activity

3,4-Dihydroxybenzoic Acid 
(Protocatechuic Acid)
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2,5-Dihydroxybenzoic Acid

Increased Microbial Metabolites of Polyphenols Indicate Enriched
Polyphenol-Associated Enzyme (PAZ-yme) Activity

Nutritional Benefits of Edible Insects

• More than 2 Billion people 
worldwide consume insects.
• >1,000 species consumed

• Sustainability factors
• Require less land, water, and 

food
• 7-8 weeks to maturity
• Produce fewer greenhouse 

gases

Rumpold & Schluter, 2013a; Ramos-Elorduy Blasquez et al., 2012a; Ramos-Elordua et al., 2007a; Finke, 2002a; Entomo Farms; Finke 2005.; USDA, 2016 National Nutrient Database
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Can Insect Chitin Act as a Prebiotic?

*Slide by V. Stull- Univ. Wisc: Bednarova, 2013; aRamos-Elorua et al, 2007; Finke, 2002; b Entomo Farms; Stull et al, 2018

What’s Hopping? Impact of Cricket Consumption on the Gut 
Microbiota in Healthy Adults.

Randomized, double-blind, placebo-controlled, 
crossover dietary intervention.

Stull et al, 2018 Scientific Reports

Cricket Powder Selectively Alters Gut Microbiota 

* We also observed cricket-associated decreases in TNF-a and increase in Alkaline Phosphatase
Stull et al, 2018 Scientific Reports
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Chitin Derivatives Have Reported Cardioprotective Effects

Additional Prebiotic Research Projects
Lutsiv T  et al (2022) Relandscaping the gut microbiota with a whole food: dose response effects to 
common bean. Foods 11(8), 1153
Lutsiv T et al (2021) Compositional Changes of the High-Fat Diet-Induced Gut Microbiota upon 
Consumption of Common Pulses. Nutrients 13 (11): 3992.

Grubb DS et al. (2020) PHAGE-2 Study: Supplemental Bacteriophages Extend Bifidobacterium animalis
subsp. lactis BL04 Benefits on Gut Health and Microbiota. Nutrients 12, 2474

Trotter RE et al (2020) Examining the Impact of Probiotic Supplement Intake on Endothelial Function and 
Lipid Metabolism in Healthy Adults.  Beneficial Microbes 11 (7): 621-630.

McGinley JN et al (2020) Pulse Crop Effects on the Gut Microbial Populations, Intestinal Function, and 
Adiposity in a Mouse Model of Dietary Induced Obesity. Nutrients 12:593

Neil E et al (2019) Common bean (Phaseolus vulgaris L.) consumption reduces fat accumulation in a 
polygenic mouse model of obesity. Nutrients doi: 10.3390/nu11112780 

Febvre HP et al (2019) PHAGE: Effects of bacteriophage consumption on gut microbiota, inflammation, 
and lipid metabolism. Nutrients 11 (3): 666.
Gindin M et al (2018) Bacteriophage for Gastrointestinal Health (PHAGE) Study: Evaluating the Safety and 
Tolerability of Supplemental Bacteriophage Consumption. JACN doi:10.1080/07315724.2018.1483783

Sheflin AM  et al (2016) Dietary Supplementation with Rice Bran or Navy Bean Alters Gut Bacterial 
Metabolism in Colorectal Cancer Survivors. Mol Nutr Food Res. 61(1).
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