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True Cost of Food
Measuring What Matters to
Transform the U.S. Food System

ROCKEFELLER
H¥ FOUNDATION

500,000 deaths annually in US $1.1 Trillion for health care

https://www.rockefellerfoundation.org/report/truecostof-food-measuringwhat-mattersto-transformthe-u-s-food-system/




Recommended dietary patterns for health

DGA
2020 - 2025

Dietary Following the Dietary Guidelines Can Help Improve Americans’ Health

Guidelines
for Americans

Each step closer to eating a diet that aligns with the Dietary Guidelines is associated with:

Lower Risk of Lower Risk of Lower Risk of Lower Risk of Lower Risk of
DietaryGuidelines.gov Heart Disease Type 2 Diabetes Cancer Obesity Hip Fracture

DGA: Healthy U.S.-Style Dietary Pattern

DGA: Mediterranean-style Dietary Pattern

DGA: Vegetarian Dietary Pattern

Dietary Approaches to Stop Hypertension (DASH)

ip2y U.S. FOOD & DRUG

A OMINISTRATION Diet & risk of chronic disease (in healthy individuals)

https://www.fda.gov/food/food-labeling-nutrition/authorized-health-claims-meet-significant-scientific-agreement-ssa-standard
https://www.nhlbi.nih.gov/health-topics/dash-eating-plan




Most Americans Do Not Follow a Healthy Dietary Pattern

Figure 1-6

Dietary Intakes Compared to Recommendations:
Percent of the U.S. Population Ages 1 and Older Who Are
Below and At or Above Each Dietary Goal

Intake At/Above Recommendation @ Intake Below Recommendation

Underconsumednutrients of concern

» potassium, dietary fiber, choline,
o magnesium, calcium, vitamin A, vitamin

The center (0) D, vitamin E, vitamin C, iron (adolescent
oot o girls, women 160Yy.0.)

At or Above Recommendation

Percent of Population

center line.

Percent of Population
Below Recommendation

NOTE: Recommended daily intake of whole grains is to be at least half of total grain consumption, and the limit for refined grains is to be no
more than half of total grain consumption.
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What Ultra-Processed Foods
Are (and Why They’re So Bad
for You)

They've been altered to include fats, starches,

sugars and hydrogenated oils

I 7 Cleveland Clinic

.

https://health.clevelandclinic.org/ultrgprocesseefoods/

Cell Metabolism

Ultra-Processed Diets Cause Excess Calorie Intake
and Weight Gain: An Inpatient Randomized
Controlled Trial of Ad Libitum Food Intake

Graphical Abstract

Ultra-processed Diet Unprocessed Diet

E
Diets were presented in random order and matched for
provided calories, sugar, fat, fiber, and macronutrients
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Highlights
e 20 inpatient adults received ultra-processed and
unprocessed diets for 14 days each

e Diets were matched for presented calories, sugar, fat, fiber,
and macronutrients

Authors

Kevin D. Hall, Alexis Ayuketah,
Robert Brychta, ..., Peter J. Walter,
Shanna Yang, Megan Zhou

Correspondence
kevinh@nih.gov

In Brief

Hall et al. investigated 20 inpatient adults
who were exposed to ultra-processed
versus unprocessed diets for 14 days
each, in random order. The ultra-
processed diet caused increased ad
libitum energy intake and weight gain
despite being matched to the
unprocessed diet for presented calories,
sugar, fat, sodium, fiber, and
macronutrients.

https://doi.org/10.1016/j.cmet.2019.05.008




|Ultra-processed | |Unprocessed |

Ultra-processed Menu Unprocessed Menu

Day 3 Day 1
Breakfast Breakfast

Greek yogurt (Fage) parfait with strawberries, bananas, with Walnuts (Diamond), Salt

Egg (Papetti's), turkey bacon (Jenni-O) and American cheese (Glenview Farms) on an : }
and Olive Oil

English muffin (Sara Lee)

Tater tots (Monarch) with ketchup (Heinz) AppleSlicesayith Frestt Squeszed Lemon

Orange juice (Sun Cup) with NutriSource Fiber

BIOACTIVES




Healthful diets include nutrients and bioactives

caffeine®
\N N/
Nutrients Bioactives /J\ | N/>
Macronutrients Alkaloids |
Lipids, proteins, carbohydrates Organosulfurs
Phenolics
Micronutrients Carotenoids
Vitamins, minerals Phytosterols ()-epicatechin o
Peptides C[

Many ot hersé

lycopene

guercetin

HO.




Healthful diets include nutrients and bioactives

Nutrients
A Vitamins
A Minerals
A Fiber

Compound Ry R R; Ry B
Kaempterol OH H H H OH

Rutin OH OH H H O-rutinoside
Quercetin OH OH H H OH
Cuercirtrin OH OH H H O-rhamnoside
Isoquercirtrin OH OH H H Oglucoside
Myricetin OH OH H 0 OH
Isorhamnetin H }CH; 0 H OH




Dairy is a good source of nutrients and bioactives

Bioactives. Bioactives Bioactives

h -Jactalbumin aes cultgre_s

i -lactoglobulin probiotics problou_cs
glycomacrepeptide peptides metabolites

lactoferrin metabolites peptides |
polar lipids exopolysaccharides

Images: Milk, Cheese: UWadison College of Agriculture and Life Sciences (Clag)it: Michael P. King/UAMadison CALS
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defend against foreign invaders as well as a way to signal the immune system to heal and repair damaged tissue.
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Acute

inflammation
iIs ashort -term
process occurring
in response to
tissue injury.

&

N

~

~

<
(&)
IMMOBILITY (©)
—
>

SWELLING

HEAT

........... >

MAY LEAD TO

Chronic
inflammation is a
slow, long -term

inflammation that
prolonged periods
of time (months to

CARDIOVASCULAR
D

ISEASE

IJINOHJHD

CANCER

OBESITY

Chronic Inflammation StatPearls NCBI Bookshelf (nih.gov)



https://www.ncbi.nlm.nih.gov/books/NBK493173/

Chronic Inflammation

Characteristics

Low-grade & unresolved
May not have outward symptoms
Associated with chronic diseases

Risks

obesity

environmental chemical exposure
stress

nutrition

microbiome

https://www.niehs.nih.gov/health/topics/conditions/inflammation/index.cfm



Chronic Inflammation "~

Bacteria INTESTINAL LUMEN

IECs

Biomarkers
A C-reactive protein (CRP)

A Tumor necrosis factor (TNF)-U
" | A Interleukins (IL): IL-6, IL-10

Dendritic cell

LAMINA PROPRIA

Tissues

The gut is an important
site of immune function

Vancamelbeke & Vermeire '17 Expert Rev Gastroenterol Hepatol 11:821-834



Nutrients and bioactives interface with the intestinal
iImmune system
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The gut i1 s also |inked to the I mmune system, brai n,

BCAAs —— — T
SCFAs] — . 1L-10, |L~22T ' o

Microbial metabolites involved in

Polyamines ——» | IFN - .
e o & pathogenesis of:
scras| — () -
3 T\“ T r{i{\sorbate}—. & ——
NN N Inflammatory bowel diseases
\\\ Bacterial 1
\@ - - Diabetes | N
>4 CED) — (@ctvation| Rheumatoid arthritis
(G — (@ #etvetion] Systemic lupus erythematosus
Scrhs _.*133;1 - @ sorns] — (@) oy ] e Cardiovascular disease
3 — Promote direc
a = ‘ Suppress direct{y Can CerS
s — (@) — G =
icrobi i - 4 Increase
Microbiota e 1‘ Decres
tryptophan =5 . / Secondary ‘5"‘."-.-‘ Accumulaitionl :’ ng‘Tece“
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y " - - $ CD8" Tcell
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Cellular & Molecular Immunology (2021) 18:866- 877 Yang & Cong



The gut microbiota are integral to health

Factors include genetics, co-habitation, diet, age, environment, health history

NATURE MEDICINE | VOL 27 | FEBRUARY 2021 321-332 _ _ _ : : :
Microbial species segregate into groups associated with more

medicine ARTICLES and less healthy plant- and animal- based foods.

hitps://doi.org /10.1038 /541591-020-01183-8

W) Check for updates

Microbiome connections with host metabolism Distinct microbial signatures discriminate between positive

and habitual diet from 1,098 deeply phenotyped and negative metabolic health indices under fasting conditions
individuals

Francesco Asnicar®¢, Sarah E. Berry?™*™, Ana M. Valdes®3*, Long H. Nguyen©®*, . . . . . . .
Gianmarco Piccinno®?, David A. Drew®%, Emily Leeming®, Rachel Gibson®?, Caroline Le Roy®¢, M ICrObIaI I nd ICatO rs Of ObeSIty are reprOd UCI ble across Varled
Haya Al Khatib?, Lucy Francis®’, Mohsen Mazidi®, Olatz Mompeo®, Mireia Valles-Colomer®",

Adrian Tett, Francesco Beghini®", Léonard Dubois’, Davide Bazzani', Andrew Maltez Thomas',

Chloe Mirzayi®, Asya Khleborodova®, Sehyun Oh?, Rachel Hine®7, Christopher Bonnett®’, pop u I atl O nS "

Joan Capdevila®7, Serge Danzanvilliers ®7, Francesca Giordano’, Ludwig Geistlinger?,

Levi Waldron ™8, Richard Davies®’, George Hadjigeorgiou®?, Jonathan Wolf(®7, José M. Ordovas®®1°,

Christopher Gardner @™, Paul W. Franks®, Andrew T. Chan®513%477 Curtis Huttenhower®317,

im0 Spector 7 and Nicola Sesata 272 The strongest microbiome habitual diet associations are

The gut microblome Is shaped by diet and Influences host metabolism; however, these links are complex and can be unigue to

each individual. We performed deep metagenomic sequencing of 1,203 gut microbiomes from 1,098 individuals enrolled in the A A A

Personalised Responses to Dietary Composition Trial (PREDICT 1) study, whose detalled long-term diet information, as well d rlve n by pOO rly C h aracte rl Z ed m IC rO bes .

as hundreds of fasting and same-meal postprandial cardiometabolic blood marker measurements were available. We found

many significant assoclations between microbes and specific nutrients, foods, food groups and general dietary Indices, which

were driven especially by the presence and diversity of healthy and plant-based foods. Microbial biomarkers of obesity were

reproducible across external publicly avallable cohorts and In agreement with circulating blood metabolites that are indicators

of cardiovascular disease risk. While some microbes, such as Prevotella copri and Blastocystis spp., were indicators of favorable

postprandial glucose metabolism, overall microblome composition was predictive for a large panel of cardiometabolic blood

markers Including fasting and postprandial glycemic, lipemic and inflammatory indices. The panel of intestinal species assocl- .

ated with healthy dietary hablts overlappad with those assoclated with favorable cardiometabalic and postprandial markers, St | I I mucC h to I earn I
Indicating that our large-scale resource can potentially stratify the gut microblome Into generalizable health levels In Individu- ’
als without clinically manifest disease.

Personalized Responses to Dietary
Composition Trial (PREDICT 1)
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Am J Clin Nutr 2015:102:172-81 OH

HO N
Higher dietary anthocyanin and flavonol intakes are associated with O ; OH
anti-inflammatory effects in a population of US adults’ OH
Aedin Cassidy,” Gail Rogers,” Julia J Peterson,® Johanna T Dwyer,”~ Honghuang Lin,® and Paul F Jacques™*" OH Cyanidin

:Departmem of Nutrition, Norwich Medical School, University of East Anglia, Norwich, United Kingdom; *Jean Mayer USDA Human Nutrition Research
Center on Aging and “The Friedman School of Nutrition Science and Policy, Tutts University, Boston, MA: “Tufts University School of Medicine and
Frances Stern Nutrition Center, Tufts Medical Center, Boston, MA; and ®Section of Computational Biomedicine, Department of Medicine, Boston
University School of Medicine, Boston, MA

TABLE 3
Associations between different flavonoid subclass intakes and a combined inflammation score in 2375 participants in the Framingham Offspring Sludy1

Quintile categories of flavonoid intake

Inflammation score 1 2 3 4 5 P-trend
Flavonols

Model 1 (.88 (0.42, 1.33) 0.50 (0.06, 0.93) 0.05 (—0.39, 049) —0.40 (—0.84, 0.04) —0.72 (—1.16, —0.27) =0.001

Model 2 0.43 (—0.03, 0.88) 0.33 (—-0.11, 0.76) 0.11 (—0.33, 0.55) —043 (—0.87, 0.02) —0.29 (—0.75, 0.16) 0.01
Flavones

Model 1 0.87 (0.42, 1.32) 0.04 (—0.39, 0.48) 0.12 (—0.32, 0.56) —0.25 (—0.69, 0.19) —0.46 (—0.91, —0.01) =<0.001

Model 2 0.36 (—0.10, 0.82) —0.05 (—048, 0.38) 0.12 (—0.32, 0.56) —0.08 (—0.52, 0.35) —0.11 (—0.57, 0.35) 024
Flavanones

Model 1 0.50 (0.06, 0.95) —0.19 (—0.63, 0.26) 0.25 (—0.19, 0.69) —0.12 (—0.56, 0.32) —0.12 (—0.58, 0.33) 0.16

Model 2 0.12 (—0.33, 0.56) —0.27 (—0.70, 0.17) 0.13 (—0.31, 0.57) 0.11 (—0.33, 0.55) 0.15 (—0.31, 0.60) 046
Flavan-3-ols

Model 1 1.19 (0.74, 1.64) —0.38 (—0.82, 0.06) —0.06 (—0.50, 0.38) —0.20 (—0.64, 0.24) —0.25 (—0.69, 0.20) 0.02

Model 2 0.70 (0.25, 1.15) —0.38 (—0.82, 0.05) 0.01 (—0.43, 044) —0.05 (—0.50, 0.39) —0.08 (—0.52, 0.37) 031
Anthocyanins

Model 1 0.98 (0.54, 1.43) 0.18 (—0.25, 0.62) 0.25 (—0.19, 0.68) —0.27 (—0.72, 0.17) —0.86 (—1.30, —0.41)

Model 2 0.77 (0.33, 1.22 0.09 (—0.34, 0.52) 0.30 (—0.13, 0.74) —0.36 (—0.80, 0.09) —0.71 (—1.17, —0.25)
Polyflavonoids

Model 1 0.63 (0.18, 1.09) 0.30 (—0.14, 0.74) —0.18 (—0.62, 0.26) 0.02 (—042, 0.46) —0.48 (—0.92, —0.03) 0.002

Model 2 0.29 (—0.16, 0.74) 0.17 (—0.26, 0.60) —0.13 (—0.56, 0.31) 0.01 (—0.44, 0.45) —0.14 (—0.59, 0.31) 024
Total flavonoids

Model 1 0.67 (0.21, 1.12) 0.52 (0.08, 0.96) —0.28 (—0.72, 0.16) —0.22 (—0.66, 0.22 —0.39 (—0.84, 0.06) 0.001

Model 2 0.22 (—0.24, 0.67) 0.37 (—0.06, 0.81) —0.17 (—0.61, 0.26) —0.21 (—0.66, 0.23) —0.01 (—0.47, 0.44) 0.34

'All values are adjusted (least-squares) mean inflammation scores; 95% Cls in parentheses. Model 1 was adjusted for age, sex, smoking (yes or no), and
energy intake. Model 2 was adjusted as for model 1 and for nonsteroidal anti-inflammatory drug use (yes or no), BMI, cardiovascular disease (yes or no),
diabetes (yes or no), and saturated fat and frans fat intakes. P values for the test of linear trend across quintile categories were based on linear regression
models with the median intake of each quintile category assigned to individuals with intake in that category, and this quintile median variable was used as
a continuous measure in regression models.
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pmized placeoontrolled trial

Dose:500 mg encapsulated aronia extract
15%anthocyanins

Assessment 1 Assessment 2 Assessment 3
(PE, diet, blood, urine) (PE, diet, blood, urine) (PE, diet, blood, urine)

Initial Screening

Week O 4 10 16 [ S [, @ o y:":"z‘ A p

| ¢2d41t OK2f Sai
\ J )
| | | | .
I | No changes in markers of
| EqU|I|br(|;JVkapS(§r|od , Dietary m(tlezrvvslr(l:)on period inﬂammati()n or OXidative
I | stress
: |
: |
A4
v Cor(lrt]rglzar)oup Placebo
Eligible Volunteers Randomization

Treatment Group
(n=25)

Chokeberry Polyphenols

Xie et al.Nutr Res. 2017:37:677
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Polyphenols & Inflammation o O N
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AdvNutr 2022;13:207Q2083 AdvNutr 2023;14:27Q282

Advances in Nutrition 14 (2023) 270-282

"AS f
E [ ] [ ] L]
) A Advances in Nutrition

American o

AN INTERNATIONAL REVIEW JOURNAL

journal homepage: www.journals.elsevier.com/advances-in-nutrition

Review

Perspective: Flavan-3-ols and Cardiometabolic

. . . . . . Efficacy of Dietary Polyphenols from Whole Foods and Purified Food
Health: First Ever Dietary Bioactive Guideline y Y o YP

Polyphenol Extracts in Optimizing Cardiometabolic Health: A

Kristi M Crowe-White,' Levi W Evans, Gunter GC Kuhnle,* Dragan Milenkovic,* Kim Stote,* Taylor Wallace,®” Deepa Handu,® MEta-ADaIYSIS of Randomized Controlled Trials

and Katelyn E Senkus' . - g X . L
' Department of Human Nutrition, The University of Alabama, Tuscaloosa, AL, USA; 2USDA-ARS, Western Human Nutrition Research Center, Davis, CA, USA: Tonny Klylmba " Petgr@Ylga " Michael Bamzugv_?mye H Patrick OgWOk H
3Department of Food and Nutritional Sciences, University of Reading, Reading, United Kingdom; *Department of Nutrition, University of California Davis, Bart Van der Schueren “* B Christophe Matthys "

Davis, CA, USA; *State University of New York, Empire State College, Saratoga Springs, NY, USA; € Department of Nutrition and Food Studies, George Mason

1 . - 2 . .
University, Washington, DC, USA; 7 Produce for Better Health Foundation, Washington, DC, USA.; and ®Academy of Nutrition and Dietetics, Chicago, IL, USA Department of Food Science and Technology, Kyambogo University, Kampals, Uganda; * Clinical and Expertmentnl Endocrinology, Department of

Chronic Diseases and Metabolism, KU Leuven, Leuven, Belgium; > Department of Endocrinology, University Hospitals Leuven, Leuven, Belgium

Ga2RSN)} S SOARSY|OS & dzLJLJ2 N§*
cardiometabolic protection resulting fro

flavan3-ol intake in the range of 4@®00 o _
YIKR &1 3 AdzLJLJ2 NI S Ay GKS No significant impact on4& or CRP

' Y2y3 nc w/ ¢a 6AGK| Y9Hup




Other bioactives & foods

Recent meta-analyses

Lycopene & tomato [Curr Pharm Des 2023;29(21) 1671-1700]

A 34 RCTs
A 7z CRP, IL-6, TNF-U

Almond [Adv Nutr 2022:13(5):1462-1475]

A 16 RCTs
A Z CR®25Z mg/L, 95% CI -0.43,-0 .06] at < 60 g/d
A z TNF-U




Misconceptions about dairy and inflammation

. . . ’ "/‘ '
Dairy is pro-inflammatory ‘

Dairy is bad for gut health

o TN

https://www.health.harvard.edu/blog/dairshealth-food-or-health-risk-2019012515849
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The American Journal of

CLINICAL NUTRITION

The Effects of Dairy Product and Dairy Inflammatory Biomarkers:
Protein Intake on Inflammation: A An Updated Systematic Review of

Systematic Review of the Literature - ‘ ISSN: 1040-8398 (Print) 1549-7852 (Online) Journal homepage: http://www.tandfonline.c Randomized Cllnlcmlals

Advances in Nutrition

Critical Reviews in Food Science and Nutrition

Dairy products and inflammation: Milk and Dairy Product Consumption anc

A review of the clinical evidence

Systematic Review Systematic Review Systematic Review
27 Randomized Control Trials 52 Clinical Trials 16 Studies

3JThis systematic | ew CGsulro wse vtiheat sugge

consumption of dairy products  [i.e., products, in particular fermented dairy products did not show a
milk, cheese, yogurt] and proteins products, have anti -inflammatory proinflammatory effect in
[i.e., whey, casein] has neutral to properties in humans not suffering from healthy subjects or individuals
beneficial effects on biomarkers of allergy to milk, in particular in subjects Wi met abol ic
inflammation." with metabolic ' f

Ulven SM, et al. Milk and Dairy Product Consumption and

Nieman K, et al. The Effects of Dairy Product and Dairy Protein Intake on Bordoni A, et al. Dairy Products and Inflammation: A Review of the Inflammatory Biomarkers: An Updated Systematic Review

Inflammation: A Systematic Review of the Literature. J Am Coll Nutr . 2021 Aug; Clinical Evidence. Crit Rev Food Sci  Nutr . 2017 Aug 13; 57 (12): 2497 - of Randomized Clinical Trials. Adv  Nutr . 2019 May 1: 10
40 (6) 571 - 582. 2525, (suppl_2): S239 - S250.



Fermented Dairy Foods maybein aa tnif | ammat or y o

Nutrition, Metabolism & Cardiovascular Diseases (2023) 33, 471482 System at| C RevieW
14 Randomized Control Trials

Available online at www.sciencedirect.com

yogurt (n = 9)
fermented milk (n =4)
kefir (n = 2)

Nutrition, Metabolism & Cardiovascular Diseases

journal homepage: www.elsevier.com/locate/nmcd

SYSTEMATIC REVIEWS AND META-ANALYSES

Effects of fermented dairy products on inflammatory biomarkers: A R
meta-analysis iy
Xiaofeng Zhang, Qiuping Luo, Xiaoxian Guan, Yujun Tang, Xiaoli Chen, Jinlan Deng, X F dzN Jj K é NJ S E LI 2 NJ lj A

Jianming Fan investigate the effects of lonterm use of

Department of Nutrition and Food Hygiene, College of Public Health, Zhengzhou University, 100 Kexue Avenue, Zhengzhou, Henan, 450001, China

Received 13 September 2022; received in revised form 25 November 2022; accepted 13 December 2022
Handling Editor: A. Siani
Available online 22 December 2022




Yogurt and gut health

Nutrient Low-fat Control
Yogurt (soy pudding)

f’f;'; 2= Serving (9) 339 (12 0z.) 324
O r gmun?ddinq 0
n Calories (kcal) 330 330
- Total fat (g) 3 3
Carbohydrate (g) 66 66
Visit 1: screening Xicsui:ezl:vlesat?rt Intervention, Xicslj::;vlg:d Intervention, Protein (g) 9 6-9
wash in n = 66, control snack, 2x daily Cholesterol 12 0
participants Sodium (mg) 180 165-210
avoid yogurt n = 66, low-fat yogurt, 2x daily .
> Calcium (mg) 450 180-450
e 2 s L = Vit. D (1U) 6.75 6.75
Vit A (1U) 1500 600

Non-obese: 18.87 kg/n?
Obese: 340 kg/n?



Yogurt and gut health

Overnight fast

Baseline (0O h blood draw)

8 0z. yogurt or equivalent control

~ 10 min

Challenge meal

~ 30 min

Postprandial blood draws

...................

O r Soypudding

226 kcal

960 kcal

56-60 g fat
82 g carbohydrate
28-30 g protein




Premeal consumption of yogurt reduces post-meal markers of gut barrier dysfunction and inflammation

[ 3- BMI 3640 kg/n LBP: LPS-binding protein
?‘.‘ - Control HDL
= 1.1
Biomarker of barrier dysfunction 3
= 1.0
= Yogurt
= 09
0.8

e AT

2.0- BMI 3040 kg/nt Vesy et al. Inf Immun. 2000; 68:2410-7

1.54

Control

Biomarker of inflammation 1.0

0.5-

A TL-6 (pg/mL)

0.0+

-0.5

Pei et al. Nutr. 2018



Yogurt improves postprandial glucose responses

N
1

BMI 3040 kg/n?

Control

—
2 2

—+

Yogurt

A Glucose (mg/dL)
=

N
i

P-interaction = 0.0013**
0 1 2 3 4
Time after challenge meal (h)

w
S

Peil et al. Nutr. 2018



Yogurt improves postprandial glucose responses

20+
o)
S 10
o)
-
e O
8 2 I o

1 Yo urt N s

g '10 g \ /
— I
O 20 Control ‘--.{’ BMI 18.527 kg/n¥
o -

.30 P-interaction = 0.0013**

o 1 2 3 4
Time after challenge meal (h)



Yogurt and gut health: Fasted responses after 9 wk consumption

(O) Yogurt (O) Gontrol (N) Yogurt | (N)Control

sCD14
LBP/sCD14* -5% +11% +12% +17%
Endocab +5% -1% +6% -2%
IL-6 1 1} T 1
hsCRP T T T T
TNFh/STNFR1I -7% -2% -8% +10%

P<0.05, *treatment, #obesity Pei et al., Br. Nutr (2017)




Mechanisms of yogurt bioactives in the gut

#* - *
» / M /
Intestinal lumen » Change in gut - * —
l microbiota <
* Y
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. epithelial cells
» Permeability 4 <
'Y @ e
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g Systemic LBP & LBP WL * Pro—inﬂamrlnatory g
ST ; signals el
! Inflammation 1 B (BD
: Blood vessel o
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! inflammation D
o ™ ‘ - =.
v = Colon Lbp o
W« —> >
e Insulin 4
i resistance
Y TLR4 )

Hasegawa et al. J Nutr. 2023;153:703-12
Pei et al. J Nutr. 2018; 148:1-7

Pei et a. Br J Nutr. 2017;118:1043-51

Putt et al. Food & Function; 2017;8: 406-14

Summarized in: Hasegawa & Bolling. Curr Opin
Food Sci. 2023;51:101017



Summary and conclusions

A The gut mediates the beneficial actions of
nutrition and bioactives.

A Diet mediates immune health, more information
needed on mechanisms from specific foods.

A Healthful dietary patterns include fruits, vegetables,
whole grains, and dairy.

A Certain foods might modestly reduce biomarkers of
iInflammation, but more work is needed to confirm
association with chronic disease risk.



