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Interception versus Therapeutic Models

* No symptoms of
disease.

* Detection of a
medical biomarker
that is a strong
predictor of future
disease

* Treatment is
based on
biomarker
detection
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Case Study: Cardiovascular Disease
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Prebiotics for Vascular Health: Case Studies

Blueberry Polyphenols as Prebiotics

2 1 Nutr. 2018 Feb 1;14B20209-219 dot 10,9

Blueberry Supplementation Influences the Gut Figure 1. Central hypothesis. ~

Microbiota, Inflammation, and Insulin Resistance in
High-Fat-Diet-Fed Rats
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Lowbush wild blueberries have the potential to
modify gut microbiota and xenobiotic metabolism in
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Differential modulation of human intestinal
bifidobacterium populations after consumption of a 1
wild blueberry (Vaccinium angustifolium) drink
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Blueberry Consumption for Improving Vascular Endothelial
Dysfunction in Postmenopausal Women with Above-Normal
Blood Pressure

* Randomized, double-blind, placebo-controlled, parallel-

arm clinical trial.

Primary Outcomes:
Endothelial Function
and Blood Pressure

Oxidative Stress-Mediated

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)

Endothelial Function

Blueberry Polyphenol
Metabolites and Gut
Microbiota

Other Secondary
Cardiovascular Outcomes
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Participants & Compliance

Variable Blueberry (n=22) Placebo (n=21) % Compliance
Age (years) 60+1 61+1
Years After 1041 1042 0-4 Weeks
Menopause
Estradiol (pg/mL) 16.8+0.9 17.3+1.1 0-8 Weeks
FSH (mIU/mL) 67.7£5.3 66.2+5.2 0-12 Weeks
BMI (kg/m?) 27.6%1.0 27.7%1.1
WC:HC 0.84+0.02 0.82+0.01 0-4 Weeks
SBP (mmHg) 13443 13142 0-8 Weeks
DBP (mmHg) 80+2 78+1
TG (mg/dL) 118+11 114+14 0-12 Weeks
I T T T T 1
HDL-C (mg/dL) 5843 5943 0 20 40 60 80 100
LDL-C (mg/dL) 13245 13945
Data are mean * SEM. FSH, follicle-stimulating hormone; BMI, body mass index; WC:HC, [ B|Uebery
waist circumference: hip circumference; SBP, systolic blood pressure; DPB, diastolic blood Pl b
pressure; TG, triglycerides; HDL-C, high-density lipoprotein-cholesterol; LDL-C, low-density = acebo Unpublished Data
lipoprotein-cholesterol.
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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. FMD/SR,, flow-mediated dilation
normalized to shear rate area under the curve.

No Effect on Central Arterial Stiffness, Blood Pressure

Values are mean + SEM adjusted

menopause, hypertension stage,

for age, BMI, years since
and hypertensive

medication use. *P<0.05 between groups.

Unpublished Data
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Values are mean * SEM adjusted for age, BMI, years since menopause, hypertension stage, and hypertensive medication use. cfPWV, carotid-
femoral pulse wave velocity; Alx@75, augmentation index normalized to heart rate of 75 beats per minute. Unpublished Data
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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.

Treatment effects mediated
through reductions in
oxidative stress

Bt
P

Oxidative stress-mediated endothelial dysfunction

Blueberries | Oxidative Stress-Mediated
Endothelial Dysfunction

Blueberry Group Placebo Group
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Baseline 12 Weeks Baseline 12 Weeks

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/SR , flow-mediated dilation normalized to, shear rate area under the curve.

Unpublished Data

Polyphenol Metabolites Increase with Blueberry
Consumption
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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. #P=0.06 compared to baseline. AP<0.05 compared to placebo.
Assessed using mass spectrometry. The sum of polyphenol metabolites
assessed were summed for each individual.

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

Hippuric Acid

300,000
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200,000 SCIENTIFIC
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100,000+

FMCID: PMC5351863

Pubiished ¢ ot 20, ok 2 PMID: 20

Hippuric Acid (nmol/L)

Hippurate as a metabolomic marker of gut microbiome diversity: Modulation by diet
and relationship to metabalic syndrome

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. N
Unpublished Data

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

Nutritional Benefits of Edible Insects

* More than 2 Billion people ; o
worldwide consume insects.
* >1,000 species consumed

* Sustainability factors

* Require less land, water, and ,’ .H v

food i
* 7-8 weeks to maturity > | =
* Produce fewer greenhouse ‘ L w
i b

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?

Fiber content
English name Latin name Stage (% in &
dry )
African migratory locust® Locusta migratoria Nymph 27
Jamaican field cricket* Gryllus assimilis Nymph 8
Yellow mealworm* Tenebrio molitor Larva 18
House Cricket” Acheta domesticus Adult 16.35 — 22.08
Banded Cricket” Gryllodes sigillatus Adult 8.33
0
HOCH, HQ  N-C-CH
( ) 9 / \l \ H ,m:
Ho{(  )=0={ )w0:H  NaOH (hot, conc. -0 Y s SN
\\__/ o { )_ Enzyme/Acid V=o-( Ymos
] / \ bﬂ
Ho cu:o« Deacetyiation Hydrolysis e . 3‘;
Chitin Chitosan oOligosaccharide

*Slide by V. Stull- Univ. Wisc: Bednarova, 2013; “Ramos-Elorua et al, 2007; Finke, 2002; ® 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, e o
crossover dietary intervention. ;\u&‘ (years) 2645+ 6,33
Sex
Male (%) 9 (45%)
Female (%) 11 (55%)
BMI (kg/m?) 2339+ 2.46
Fasting blood glucose (U/L) §9.32+6.94
Cohort1 Baseline 1 |
n=10 ! Control ‘ Contrad | Note: values presented as the mean + the standard deviation
Cohot2 Baseline 2 C Nutrient Composition Prepared Breakfasts
pe1g | Cricket Tx 1 Cricket Tx | (values per serving: 1 shake, 2 muffins)
’ ! Nutrient CONTROL__CRICKET
H ﬂ Energy (keal) 495.26 569.34
Baseline Diet Diet Period 1 {16 days) | washout (16 dorps) Dist Puriod 214 days) Total fat (g) 12.75 18.12
Total protein (g) 9.31 21.67
(=" (t2d Period 3: Bleod | [ Ead Period 2: Shood Total carbohydrate (g) 8836 R1.34
- gl o " Sugars (g) 46,72 48,65
-~ \ Total fiber (g) 535 5.57
Stull et al, 2018 Scientific Reports

Cricket Powder Selectively Alters Gut Microbiota
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* We also observed cricket-associated decreases in TNF-a and increase in Alkaline Phosphatase

Stull et al, 2018 Scientific Reports

3

Lactobacillus reuteri (Firmicutes)
Addaminococess undussified (Firmicutes)
Enhydrobacter undassified (Proteabacterla]
Leuconostocaceae undassified {Femicutes)
Lactobadihis unclassified {Firmicutes |
Allasesdouis unclassifiod (Actinob sctacis |
Cmalobacter formigunes (Protesbictaria)
Dermacoccus unclassified (Activobacteria)

MLE15)-25 unclassified (Tenerutes)

Copeebacilius unclassified |Frmsicutes |
Actinomycss unclassifiod (Actinobacteria)
Eggerthalla fenta (Actinobacteria)
Streptococcacese unclassified (Firmicutes)

ifidobecterhem animali (Actinobecteria)
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Chitin Derivatives Have Reported Cardioprotective Effects . 3
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=l Longey. 2019; 2019; 7658052
Published online 2019 Mar 10. dol: 10.1155/2019/7¢

Chitosan Oligosaccharides Show Protective Effects in Coronary Heart Disease by
Improving Antioxidant Capacity via the Increase in Intestinal Probiotics

1
y Jeang,

Chitin—glucan and pomegranate polyphenols improve
endothelial dysfunction

milie Catr emard Taminiay, Patrice D. Cani, Laure 8. Bindels, Georges Daube,

Scientific Repors 9. Article number: 14150 (2019) te this article

Chitin-glucan supplementation improved postprandial
metabolism and altered gut microbiota in subjects at
cardiometabolic risk in a randomized trial
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