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Describe the influences on the makeup of the g
microbiome and the role it plays in human healt

Describe the positive and negative impacts of
specific foods and environmental inputs on the
balance of the microbial population in the huma

L EAR N I N G Intestinal tract
OBJECTIVES

Implement practical dietary and lifestyle strategie
for supporting the human gut microbiome

Effectively interpret emerging research connecti
diet and environment to microbial health and gut
function

COPYRIGHT © BY MARY PURDY. ALL RIGHTS RESERVED.



THE FUNDAMENTALS:WHAT IS THE
MICROBIOTA/MICROBIOME?

A 100 trillion microbes that colonize the mucosal surfaces of our body =
MICROBIOTA

A Bacteria, fungi, archaea, protozoa and viruses
A Found in lungs, intestine, vaginal canal, oral and nasal cavity & on skin
A+ their genes MICROBIOME

A 3 times more bacterial cells than our own human cells
A Up to 1,000 species of bacteria

A The total weight of intestinal microbiota is up to 1.5kg
A 50% of daily poops = microbiome

A Research and science is still emerging and some may be in preliminary
stages but the profound influence on health is undeniable

Marchesi JR, Ravel J. The vocabulary of microbiome research: a proposal. Microbiome 2015;3:31
Kelly, K et al. The Gut Microbiome and Diabetes. On the Cutting Edge Diabetes Care and EducatidteRiesved Newsletter of Qibetes Care and Education Practice Group of the Academy of Nutrition and Dietetics. 2018. Volume 38. Number 6.



. Bacteroidetes: Bacteroides, Prevotella (shown to be both beneficial t
MAJ OFHYDAS some and correlated with inflammation in others. )

(FAMILI ES) OF Firmicutes: Clostridium, Staphylococcus, Enterococcus
BACTERIA FaecalibacteriunEubacteriumRoseburiaRuminococcus

E.coli, other coliforms, CampylobactBresulfovibrio

MAJORITY (90%) Proteobacteria:
ARE IN THE
BACTEROIDETES &
FIRMICUTES FAMILY

Actinobacteria : Propionibacteria

Verrucamicrobia : Akkermansia

WITHIN EACH ARE

OGENUSOGO S The Bacteroidetes/Firmicutes ratio specifically is not
consistently shown to play role as previously suggested

Brown, K.; DeCoffe , D.; Molcan, E.; Gibson, D.L. Diet -Induced Dysbiosis of the Intestinal Microbiota and the Effects on Immunity and Disease. Nutrients 2012, 4,1095 -1119 2. Ley, R. Prevotella in the gut: choose
carefully. Nat Rev Gastroenterol Hepatol 13, 6971 70 (2016). Gurung M, Li Z, You H, et al. Role of gut microbiota in type 2 diabetes pathophysiology. EBioMedicine. 2020;51:102590.




SOME FAMILIABPECIEBN THE GENUS
LACTOBACILLUS AND BIFIDOBACTERIUM

A GENUS: Lactobacillus (L. ) (Produce lactic acid)
A Lactobacillus acidophilus
A Lactobacillus brevis
A Lactobacillugasei
A Lactobacillus cerevisiae
A Lactobacillus plantarum

A Lactobacilluseuteri

e R X

A Lactobacillushamnosus

A GENUS: Bfidobacterium (B. )

p 3 ey y Pt 7~

A (Often low in those with IBS & potentially protective for those with T2D)
A Bifidobacterium longum
A Bifidobacterium breve
A Bifidobacterium bifidum
A GENUS: Akkermansigshown to be low in T2D)
A Akkermansia Muciniphila (helpful for appetite)

— U

Hills RD Jr,Pontefract BA, Mishcon HR, Black CA, Sutton SC, Theberge CR. Gut Microbiome: Profound Implications for Diet and Disease. Nutrients. 2018(7):1613. Published 2019;Gurung M, Li Z, You H, et al. Role of gut
microbiota in type 2 diabetes pathophysiology. EBioMedicine. 2020;51:102590.




POLL #1: WHATIS NOT LIKELY TO HAVE AN IMPACT ON THE

HUMAN GUT MICROBIOME?

a) Medications

b) Our current agricultural system
c) Being bottle vs. breast fed

d) Dietary habits

e) All of these can have an impact



| NFLUENCED AND AFFECTED BYEé.

Maternal Breastfed vs
microbiome bottle fed

Gestational age

At birth Mode of birth

Current

sanitation Regular bathin
NEERIES

Antibiotics In
adulthood

Antibiotics In
childhood

Agriculture Diet
Medications [l (Agrichemicalsi@l . o\ ic 500 of
Soil health) variation)

Brown K, DeCoffe D, Molcan E, Gibson DL. Diet-induced dysbiosis of the intestinal microbiota and the effects on immunity and disease [published correction appears in Nutrients. 2012 Oct;4(11)1552-3]. Nutrients. 2012;4(8):1095-1119.




MAJOR ROLES OF THE GWMICROBIOTA

Digestion and absorption of our nutrients (enhances absorption of minerals: iron, calcium)

Creates SCFAOs ( S Bnsures theGritegrityrof olir gutlinigg aci d s )

Influences the development of and supports/informs/drives the activity of our immune function

Protects against pathogens & aids in detoxification by metabolizing carcinogens

Synthesizesamino acids and variety of vitaminsVitamin K, B12, Riboflavin, Biotin and Thiamine

Helps to determine how much energy we burn, how we metabolize glucose and fats, how much fat we store
Role in insulin sensitivity and modulating inflammation

Synthesizes neurotransmittersmrging research on the significant effect it has on brain function and ma@o® dziT . NJ A Y

BengmarkS. Processed foods, dysbiosis, systemic inflammation and poor hHeaftent Nutrition & Food Scier3;9:113143.; Mahan, L. Kathleen., EseBtump, Sylvia., Raymond, JahiggauseMarie V. (Eds.) (©201Krause's food & the nutrition care
processSt. Louis, Mo. : Elsevier/Saunders,



WHAT | S THE oOPTI MALO MI CROBI OME

NO one answer

Everyone is different: Bio -individuality

Diversity = Key

A Diverse ecosystem = healthy and more resilient
ecosystem

wDiverse microbiotas: associated with better health

AEnsuring sufficient o0good

BengmarkS. Processed foods, dysbiosis, systemic inflammation and poor heaftientNutrition & Food Scien@013;9:113143;
Dennet C. Plant-Based Diets and the Gut Microbiota; . Today's Dietitian ; Vol. 20, No. 7, P. 36; 2018
Zindcker MK, Lindseth IA. The Western Diet-Microbiome-Host Interaction and Its Role in Metabolic Disease. Nutrients. 2018;10(3):365. Published 2018 Mar 17. doi:10.3390/nu10030365



SCFA0S: SHORT CHAI N FATTY ACI DS

WHEN THEY CONSUME FERMENTABLE FIBER & RESISTANT STAF

-

ADecrease Intestinal PH

ANourishing to gut. Increase gut integrity (mucosal lining
intact)

ADecrease inflammation & support immunity

AProtects the digestive tract from harmful bacteria
ASupport appetite regulation

AAid in o0energy harvestingoé

AKey messengers by which microbes communicate with the
host organs regulate metabolism

ASupport Healthy cholesterol levels
APromote microbial diversity

McNabney SM, Henagan TM. Short Chain Fatty Acids in the Colon and Peripheral Tissues: A Focus on Butyrate, Colon Cancer, Obesity and Insulin Resistance. Nutrients. 2017;9(12):1348. Published 2017 Dec 12.
Byrne CS, Chambers ES, Morrison DJ, Frost G. The role of short chain fatty acids in appetite regulation and energy homeostasis. Int J Obes (Lond). 2015;39(9):1331-1338. doi:10.1038/ijo.2015.84; Gurung M, Li Z, You H,

et al. Role of gut microbiota in type 2 diabetes pathophysiology. EBioMedicine. 2020;51:102590.



SCFA0S: SHORT CHAI N FATTY ACI DS

WHEN THEY CONSUME FERMENTABLE FIBER & RESISTANT STAF

s HI ghl 1 ght on S§ - :

AMay help prevent obesity, insulin
resistance (Increases fatty acid oxidation)

AReduces NFKB (Inflammatory pathway)
ACan reduce gut permeability
ASOURCES:

ABovine Milk

ABreast milk

McNabney SM, Henagan TM. Short Chain Fatty Acids in the Colon and Peripheral Tissues: A Focus on Butyrate, Colon Cancer, Obesity and Insulin Resistance. Nutrients. 2017;9(12):1348. Published 2017 Dec 12.
Byrne CS, Chambers ES, Morrison DJ, Frost G. The role of short chain fatty acids in appetite regulation and energy homeostasis. Int J Obes (Lond). 2015;39(9):1331-1338. doi:10.1038/ijo.2015.84 ; Gurung M, Li Z, You H,
et al. Role of gut microbiota in type 2 diabetes pathophysiology. EBioMedicine. 2020;51:102590.



SCFA0OS & | MMUNI TY AND | NFLAMMAT I

Table 9 Effects of dietary components on immune parameters

SCFA TLR WAT Met Endo LPS CRP IL-6 IL-10 IgA References
Prebiotics 0 l l 1 [67,78-81,120]
Probiotics ) l ) ) [83, 88, 97-99, 103]
Polyphenols l 1 [115,117,122]
Unsaturated fat l l l | [50, 120]
Saturated fat 0 1 0 ) [37,52,53,58]
Animal protein | [39-41]
Pea protein 0 [31]

SCFA short chain fatty acids, TLR toll-like receptor activation, WAT white adipose tissue inflammation, Met Endo metabolic endotoxemia, LPS lipopolysaccharide levels,
CRP C-reactive protein, IL-6 interleukin-6, IL-10 interleukin-10, IgA immunoglobulin A

A Inflammation decreases with decrease® & CRP, & decreased inflammatory mediators from white adipose
tissue andncreasedanttinflammatory I1E10
A IL_lO 6 may Improve glucose metabollsm ﬁLnrggnRr:za(lltrrEa_lr_]rgarl;ls\/'tlﬂ,e\((jagotl),7;e1tsa(li)lzn7fcl;ljence of diet on the gut microbiome and implications for

Gurung M, Li Z, You H, et al. Role of gut microbiota in type 2 diabetes

A Higher IgAd associated with improved mucosal immunity pathophysiology. EBioMedicine. 202051:102590.



MICROBIOME & HUMAN HEALTH LINK

A Changes in the proportions of different gut flora populations have been
found in many health conditions, including:

A Inflammatory bowel disease, Celiac & irritable bowel disease
A Metabolic syndrome

A Type 1 & 2 diabetes (often with excess adipose tissue)

A Cardiovascular disease

A Obesity

A Liver disease (including n@fcoholicsteatohepatosig: cirrhosis)

A Neuropsychiatric disease (including autism spectrum disorder,
depression, multiple sclerosis)

A Autoimmune issues/diseases

A Asthma & Lung infections

A Play a role in driving chronic inflammation




L PS: oLI POPOLYSACCHAR

A Mol ecul es created as by product s
act as OEndotoxinso

A Endotoxemia, Inflammatory
A Shown to alter immune and glucose homeostasis

A Associated with and may be trigger for development of obesity and Type
2 Diabetes

A Associated with visceral fat, metabolic syndrome and diabetic
nephropathy in Type 1 Diabetes

A SCFAGs help to prevent endot oxemi

A Thuséthe need for more fiber in die

Aholg A.J.LasseniusM.l.,Forsblom C et al. Dietary patterns reflecting healthy food choices are associated with lower serum LPS &xtivRefd, 6511 (2017).
Anhé F.F., Jensen, B.A.Marin T.Vet al. Type 2 diabetes influences bacterial tissoepartmentalisatiorin human obesityNat Metab 2, 233242 (2020)

Kelly, K et al. The Gut Microbiome and Diabetes. On the Cutting Edge Diabetes Care and EducatidteRiesved Newsletter of Qibetes Care and Education
Practice Group of the Academy of Nutrition and Dietetics. 2018. Volume 38. Number 6.




AUTOIMMUNITY: MICROBES AS INTESTINALWALL PROTECTORS

A COMBO: Gene + Environment + Diet + Lifestyle + Gut health ﬁ
A 6K 2 NI OKI A yhoufish theicells bf Md iRkestine and strengther - -
the gut barrier ’ W

Al a0NRY3I YR NBAATASY( &eepsurdiandly Sk -
microbes & LPS from interacting with epithelial cells (barrier) and ‘
allowing other large molecules to escape the digestive tract and maki
their way into the bloodstream and extiatestinal tissues.

A Oneculprit:9 £ S JlzonBikR & LINRidcedsgsgut permeability
A Associated with inflammatory issues
A Can be triggered by bacteria and gliadin (gluten)
ProalAD, Albert PJ, Marshall TG. The human microbiome and autoimmG@uityOpinRheumatol 2013 Mar;25(2):2340 - . -

Kelly, K et al. The Gut Microbiome and Diabetes. On the Cutting Edge Diabetes Care and EducatidteRiesved Newsletter of Ribetes Care and Education
Practice Group of the Academy of Nutrition and Dietetics. 2018. Volume 38. Number 6.



AUTOIMMUNITY: MICROBES AS INTESTINALWALL PROTECTORS

A Intestinal Barrier Breakdown

A From bacterial starvatior{Bacteria may feed on mucosal lining of the
Intestines) + imbalances or ongoing exposure to toxic compouds

cross from the inside of the intestines to the bloodstregnpotentially
cause an overactive immune response & high inflammation

A Prolonged or repetitive deviation from the optimal microbial
homeostasis (dysbiosis) may leadoss of selitoleranceand
spreading of proinflammatory signals and effector cells

ProalAD, Albert PJ, Marshall TG. The human microbiome and autoimmGuitgOpin Rheumatol 2013 Mar;25(2):2340
Kelly, K et al. The Gut Microbiome and Diabetes. On the Cutting Edge Diabetes Care and EducatidteRiesved Newsletter of Ribetes Care and Education
Practice Group of the Academy of Nutrition and Dietetics. 2018. Volume 38. Number 6.



DYSBIOSIS

Reduced abundance of good bacteria or OVER abundance of bad
bacteria

A Lack of short chain fatty acids and lactic acid
Increase in methane and hydrogen production
A Inflammation & imbalance

Less communication with the immune system
Associated with chronic diseases

Rodent Studies: dysbiosis caused by dietary changglsoss of
microbiota diversityd translates to future generations.

>\

> > D> >

A How does this happen?

Schroeder BO. Fight them or feed them: how the intestinal mucus layer manages the gut microbiota. Gastroenterol Rep (- Oxf). 2019;7(1):3 T 12.



v -
‘ . LESS STOMACH ACID

Meant to keep out pathogenic bacteria (H. Pylori)
Reduces with age
Chronic Stress: cah, hypochlorhydria

Medications that reduce acid:
‘ ) Proton Pump Inhibitors and Acid Blockers

Antacids: Omeprazole, Zantac, Tumdaids

Jackson MA, Goodrich MaxanME, FreedbergDE, Abrams JA, Poole AC, Sutter JL, Welter D, Ley RE, Bell JT, SpitetoesTl, Proton pump inhibitors alter the composition of the gut microbiota. Gut. 2016
May;65(5):74%56.



MEDICATIONS AFFECT MICROBIAL POPULATIONS

A Proton Pump inhibitors may also inhibit certain beneficial bacteria

A Anti-biotics

A Biguanides (decrease in bacteria

A Statins

A Laxatives

A Oral Contraceptives

A Oral steroids

A SSRI 6s

A This isnd6t about eliminating the
glrjcl)otijjr;crlttheir potential impact and ensuring strategies for microbiome

Vich Vila A, Collij V, Sanna S, et al. Impact of commonly used drugs on the composition and metabolic function of the gut microbiota. Nat Commun. 2020;11(1):362. Published 2020 Jan 17. doi:10.1038/s41467-019-14177-z
ImhannF,VichVila A, Bonder MJ, LopdtanosalvaAG,KoonenDPY, Fu WijmengaC,ZhernakovaA, WeersmaRK. The influence of proton pump inhibitors and other commonly used medication on the gut microbiota. Gut Microbes.£84).3H1358
Le Bastard Q, ABhalithGA, Grégoire MChapeletG,JavaudirF,DaillyE,BatardE, Knights DMontassierE. Systematic review: human gut dysbiosis induced byamtibiotic prescription medications. AlimeRharmacolher. 2018 Feb;47(3):33245.doi:
10.1111/apt.14451Epub2017 Dec 5. PMID: 29205415



MICROBIOME & DIET CONNECTION

A Western Diets (poor quality fats/carbs/protein) can
disrupt balance of the microbiome

A Ultra -processed foods may negatively affect the
microbiomeA Growth of less favorable bacteria in gut
promoted

A Lack of diet diversity: Diversity of diet is linked to
more diverse microbiota and better health outcomes.

A Significant shifts have been found in response to
dietary intake

A Alter the balance of the microbiome within 24hrs with a | o
shift back to baseline within 4&s of halting the change Hhis hotoby Unknown Authors fisensed underc E1E54

Zindcker MK, Lindseth IA. The Western Diet-Microbiome-Host Interaction and Its Role in Metabolic Disease. Nutrients. 2018;10(3):365. Published 2018 Mar 17. doi:10.3390/nu10030365
2Singh RK, Chang HW, Yan D, et al. Influence of diet on the gut microbiome and implications for humadTeaigMed 2017;15(1):73.


https://en.wikipedia.org/wiki/Fish_and_chips
https://creativecommons.org/licenses/by-sa/3.0/

POLL #2 WHAT FOOD BELOWIS THE BEST SOURCEF FIBER?

a)1l Tbs chia seeds

b)1 apple
c)1/2 cup of chickpeas
d)1 oz (1/4 cup)almonds



Western diet
M UBifidobacteria

\ sYly lLactobacilli
/,-‘ T\\J\A = lEubacteria
L\»\,‘) [~ TBacteroides
o= TEnterobacteria Inficmmation
Mediterranean diet
6 TBifidobacteria
‘ TLactobacilli - N i

TEubacteriq ==

DM2 TBacteroides
TPrevotella
Gluten free diet W
IBifidobacteria
LLactobacilli g
— VEUbacteria
= lPrevotella Obesity
TEnterobacteria _ B
TRoseburia

Fig. 4 Impact of popular diets on intestinal microbiota and cardiometabolic disease. CVD cardiovascular disease, DM2 type 2 diabetes mellitus
\

Table 8 Effects of special diets on gut microbiota

Diet Food constitu- Total Bifidobacteria Lactobacilli Prevotella Eubacteria Rose- Bacte- Enterobacteria References
ents bacteria buria roides
Western  High animal fat/ 1 J J 5 0 1 [26, 29, 48]
protein
Mediter- High fiber/antioxi- 4 1 1 1 1 1 1 (41,129, 192]
ranean  dants/UFA low
red meat
Gluten-  No gluten I3 ! 1 N J N 1 (125,126,
free 193-195]
UFA unsaturated fatty acids

Singh, R.K., Chang, H., Yaret@l.Influence of diet on the gut microbiome and implications for human hedlihansiMed 15, 73 (2017)



6 SUPPORTERS FOR OPTIMAL MICROBIAL HEALT




FIBER (SURPRISE!)
IS FOOD FOR TH E Food for microbes and supporting el?mination.
MICROBES |l ncrease production of SCFA

2540 GRAMS/DAY
Undigestible fiber gets broken dowk lactic acid to help with

(VARI ES FROM lactose digestion, stimulate immune function & prevent diar
P E RSON TO Goal =VARIETY: 30 different plant foods weekly to ensure

PERSO N) microbial diversity.
R N M..M& =

Focus on plant based proteins: beans, whole grains, nuts, seg¢
fruits and vegetables

Beans: dips, burgers, soups; chili, salads, pea protein powder
Grains: salads, grain bowls,
Produce: Add to sandwiches, soups, sauces

COPYRIGHT © BY MARY PURDY. ALL RIGHTS RESERVED.

Singh, R.K., Chang, H., Yaretl.Influence of diet on the gut microbiome and implications for human hedlithhansiMed 15, 73 (2017)



Shown to inhibit the growth of pathogenic bacteria
(anti-microbial)

Stimulate beneficial bacteria

PHYTO-

Reduce inflammation in the gut & prevent

C H E M I CALS iz;nc:si:l?ei:?(/vith lower amounts bP ¥ariet
(POLYPH ENOLS) Increases diversity in gut ecosystem g
COLORFUL
CO M PO U N DS Healthy soll provides additional exposure to friend|
microorganisms
FOUND IN PLANTS

(VARIETY IS KEY!)

Add to soups, smoothies, roast, raw, drink, Green tg
herbs in salads; moderate wine; greens powders ac
to smoothies;

COPYRIGHT © BY MARY PURDY. ALL RIGHTS RESERVED.

Aholg A.J.LasseniusM.l.,Forsblom C.et al. Dietary patterns reflecting healthy food choices are associated with lower serum LPS &xtivRef, 6511 (2017)Duda-Chodak A, Tarko T, Satora P, Sroka P. Interaction of dietary
compounds, especially polyphenols, with the intestinal microbiota: a review. Eur J Nutr. 2015;54(3):325-341. doi:10.1007/s00394-015-0852-y; Kumar Singh A, Cabral C, KumaahgulyR, Kumar Rana H, Gupta A, RodaaiaroM,
Carbone C, Reis F, Pandey AK. Beneficial Effects of Dietary Polyphenols on Gut Microbiota and Strategies to Imprdfédizlmeriutrients. 2019 Sep 13;11(9):2216.

Snopek L, Micek J, Sochorova L, et al. Contribution of Red Wine Consumption to Human Health Protection. Molecules. 2018;23(7):1684. Published 2018 Jul 11.



Provide the host with beneficial
mi croorgani s ms

Help to reduce the presence of less favorahb
gut bacteria

P RO B I OTI G Fermentation also has been shown to incre

the antioxidant activity and availability of th
RICH FOO DS nutrient content of mgny foods ‘

Yogurt, kefir (coconut & nut versions too!)

Fermented sauerkraut on sandwiches, with
eggs, in grain bowls; Kim Chi, miso, tempeh
COPYRIGHT © BY MARY PURDY. ALL RIGHTS RESERVED. FU”CthnaI fOOdS Wlth prObIOtICS mlxed In.

Singh, R.K., Chang, H., Yaret@l.Influence of diet on the gut microbiome and implications for human hedlfhansiMed 15, 73 (2017)



Undigestible components of foods that feed probiotic
and help themtothrivey | ncr ease SFCA
permeability

Helped to improve insulin sensitivity, cardiovascular a
joint inflammation issues

Speci fic types of f4 ber
oligosaccharideso or OFO

P R EB I OTI CS gﬁggﬁbﬁzks, maple syrup, bananas, asparagus, , Jer

AStudies showed improvement in fasting blood glucose & reduced LP

Cook with garlic, onions or add to salads and sauces,

sweeten with maple syrup add to dressings or drizzle
on plain yogurt.

COPYRIGHT © BY MARY PURDY. ALL RIGHTS RESERVED.

Kelly, K et al. The Gut Microbiome and Diabetes. On the Cutting Edge Diabetes Care and EducatidteRieeved Newsletter of Gibetes Care and Education Practice Group of the Academy of Nutrition and Dietetics. 2018. Volume 38. Number 6.
Hills RD Jr,Pontefract BA, Mishcon HR, Black CA, Sutton SC, Theberge CR. Gut Microbiome: Profound Implications for Diet and Disease. Nutrients. 2018(7):1613. Published 2019



Compounds in mushrooms and grain
like oats or barley

Immune building

Prebiotic properties: enhance the
growth of some of our good bacteria

BETA

GLUCANS Protect the gut lining

Support lung health

Enjoy a bowl of oatmeal or toss some
mushrooms in salad, soup or stir fry
periodically

COPYRIGHT © BY MARY PURDY. ALL RIGHTS RESERVED.

Richter J,Svozil V, Kral V, RajnohovaD o b i § IGdetvigka V. A-glucan affects mucosal immunity in children with chronic respiratory problems under physical stress: clinical trials. AnnTransIMed. 2015;3(4):52
Vetvicka V, Vannuccil, SimaP, Richter J. Beta Glucan: Supplement or Drug? From Laboratory to Clinical Trials. Molecules. 2019;24(7):1251. Published 2019



Higher intake correlated with greater diversi

Canfavorably influence gut microbe
composition

Maintaingntestinal wall integrity

OMEGA 3
FATTY ACIDS Helps to reduce inflammation

Walnuts: Omega 3 + polyphenols

Replace meat with fish; Buy grass fed, past

meats/eggs; Add walnuts to oatmeal, shac

Add flax/chia/hemp to cereals, yogurts,
COPYRIGHT © BY MARY PURDY. ALL RIGHTS RESERVED. SmOOthleS. Add In Soy fOOdS.

Tindall, A et al. Walnuts and Vegetable Oils Containing Oleic Acid Differentially Affect the Gut Microbiota and AssowititidPardiovascular Risk Factors: Folloyy of a Randomized, Controlled, Feeding Trial in Adults at Risk for Cardiovascular
Disease. The Journal of Nutrition, 2019;
Hills RD Jr, Pontefract BA, Mishcon HR, Black CA, Sutton SC, Theberge CR. Gut Microbiome: Profound Implications for Diet and Disease. Nutrients. 2019;1  1(7):1613. Published 2019 Jul 16



ENVIRONMENTAL CONSIDERATIONS

-z

A
A
A
A
A
A

Ve

A

A How food is grown affects our microbiome

A Organic or regenerative agricultural practices

Use fewer pesticides

No till and less fertilizer protect the soil microbiome
Healthier soilA more nutrients andpolyphenols in plants
Fewer heavy metaldtoxic to Microbiome

Diversity of crops builds biodiversity in soil and in human
digestive ecosystem

Effects of antibiotics from animal agriculture?

Advocate for these when/if you can

Tu P, Chi L, Bodnar W, et al. Gut Microbiome Toxicity: Connecting the Environment and Gut Microbiome-Associated Diseases. Toxics. 2020;8(1):19. Published 2020 Mar 12. doi:10.3390/toxics8010019Yuan, X, et al. Gut microbiota:
An underestimated and unintended recipient for pesticidduced toxicity;ChemosphereVolum227, July 2019, Pages 4234



rediscover goodness

OLDWAYS

CULTURAL FOOD TRADITIONS

Asian Diet Pyramid

Less Often:
Drink Water & Tea Meats and Sweets

Moderate amounts daily to
weekly:
Eggs, poultry, healthy
cooking oils, yogurt

Often, at least twice per
week: Fish & Shellfish

Base every meal
on these foods:

Vegetables, fruits,

whole grains,
legumes, nuts,
seeds,
soy foods,
herbs,
and
spices

Acuvnly & Socnal Connection

5 4 WA

Illustration by George Middleton d Exchange Trust

© 2018 Oldways Preservation and Exchange Trust www.oldwayspt.org

African Heritage Diet Pyramid

Moderate Portions
Daily to Weekly

Often, At Least

_ Two Times
N\ Per Week

PERSONALIZE: INCLUDE CULTURAL FOODS
RECOMMENDATIONS MUST ALIGNWITH CULTURE, FINANCES,ACCESS

Base Every
Meal On




How to Feed

Beneficial Gut Bacteria

PREBIOTIC FIBER

* garlic

® onion

* green onion

o |eeks

e flax meal

e rolled oats

e leafy greens
e beans

e pulses

* acacia powder
e barley
 apple

e berries

e seaweed

e jicama root

® yacon root

* konjac root

* asparagus
dandelion root

How many of these have you had this week?
Ayten Salahi, MS (eplanetary.nutritionist)



WA XS

5 DISRUPTORS TO OPTIMAL
MICROBIAL HEALTH




Associated with lower gut microbe diversity

These foods create an environment in the gut that
feed bad microbesHgC.Diff) A promote
REFINED SUGAR AND inflammatory diseases including obesity.

CARBOHYDRATES:

High fructose corn syrup can alter the helpful
SWEETS BUT ALSO REFINED short chain fatty acids

FLOUR CRACKERS. CHIPS wall and drive inflammation.
BREADS, PASTAS.

Recommendations: Naturally sweet fruits and
vegetables; New herbs and spices; Nuts/seeds to
replace chip, SS|1 2dzi 0KS agKe
Balanced meals? Meal timing? Dehydration?

COPYRIGHT © BY MARY PURDY. ALL RIGHTS RESERVED.

Singh, R.K., Chang, H., Yaret@l. Influence of diet on the gut microbiome and implications for human hedlthansiMed 15,73 (2017)

Zindcker MK, Lindseth IA. The Western Diet-Microbiome-Host Interaction and Its Role in Metabolic Disease. Nutrients. 2018;10(3):365. Published 2018 Mar 17. doi:10.3390/nu10030365

Individuals consuming large amounts of these types of foods are at greater risk of being obese than people who consepdttkdati

Lambertz J, Weiskirchen S, Landert S, Weiskirchen R. Fructose: A Dietary Sugar in Crosstalk with Microbiota Contributing to the Development and Progression of Non-Alcoholic Liver Disease. Front Immunol. 2017;8:1159. Published 2017



Alter the gut microbiome in a less favorable direction by
helping the bad bacteria flourish and contributing to
intestinal inflammation

f 26 SNJ f SO

H IG H AM O U NTS Associated with higher levels of unhealthy compound, cal
OF RED AND b P SOE RN
PROCESSED MEATS

Recommendations: Combine bacon WITH veggi€3bt for
bean burgers or tempeteubensor hummus sandwich

Meatless Mondays

COPYRIGHT © BY MARY PURDY. ALL RIGHTS RESERVED. https://www.mondaycampaigns.org/meatlesaonday
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I .
Table 2 Effects of protein on gut microbiota

Microbial Bifidobacteria Lactobacilli Bacteroides Alistipes Bilophila Clostridia Roseburia Eubacterium References

diversity Rectale
Animal 1 £l ™ 4 1 1 i) 14 [13,29-35,
protein 38-40]
Whey protein 4 % % | J [32,33]
extract
Pea protein 0 1 1 [31]

extract

I ffe CtS Of Arrow thickness corresponds to relative number of studies supporting the relationship
. Plant Protein 3

I\/l fI TGut Barrier
I C ro O ra TBifidofacterium TTregs

; lInflammation I
3 TLactobacillus > 1SCFA’s

N
7,

IBacteroides
L Clostridium perfringens

Animal Protein
TBacteroides
TAlistipes TTMAO

—>  1Bilophila >

' TRuminococcus JSCFA's
34 k IBifidobacterium

Fig. 2 Impact of dietary protein on intestinal microbiota and health outcomes. SCFA'S short chain fatty acids, TMAO trimethylamine N-oxide, Tregs T
regulatory cells, CVD cardiovascular disease; /BD inflammatory bowel disease
&

Singh, R.K., Chang, H., Yargt[al. Influence of diet on the gut microbiome and implications for human hedlimansiMed 15, 73 (2017)



Table 3 Effects of fats on gut microbiota

Lactic acid Bifidobacteria Clostridiales Bacteroides Bilophila Faecalibacte- Akkermansia References
bacteria® rium prausnitzii  muciniphila
Effects of ... . .
Low fat 1 [49]

L " I d High saturated fat 1 0 0 (26, 49]
Ipl S On 1 1 (45, 49, 50]

High unsaturated 4
fat

M I C rOfI O ra ? Lactic acid bacteria include Lactobacillus and Streptococcus

TLR activation

WAT inflammation

High fat diet - Toctobactus
g TLactobacillus Total cholesterol

: , =
TBifidobacteria O LDL cholesterol

aI S O a TAkkermansia muciniphila

associated
with
Increased LHS

TBacteroides
TBilophila
TFaecalibacterium
prausnitzii

Insulin sensitivity

Fig. 3 Impact of dietary fats on intestinal microbiota and host metabolism. TLR toll-like receptor, WAT white adipose tissue, LDL low-density lipopro-

tein

\
Aholg A.J.L.asseniusM.l.,Forsblom C.et al. Dietary patterns reflecting healthy food choices are associated with lower serum LPS &xttivRed, 6511 (2017).

Singh, R.K., Chang, H., Yaretl.Influence of diet on the gut microbiome and implications for human hedlihansiMed 15, 73 (2017)




Alter the composition and function of the microbiota
& May also result in dysbiosis

FOOD
CHEMICALS AND Emerging research around emulsifig€afageenanand

ADDITIVES gut inflammation

NON -NUTRITIVE

SWEETENERS. | |
Add honey or maple syrup instead. Cook with
pureed dried fruits, banana, Coconut, vanilla.

(AKA ARTIFICIAL Mindful of excess intake of emulsifiers.
SWEETENERS)

RuizOjeda, F, PlazaDiaz, J, Gil, A. Effects of Sweeteners on the Gut Microbiota: A Review of Experimental Studies and ClinicBdials. AdvNutr. 2019 Jan; 10(Suppl 1): S3S48
Defois , C., Ratel, J., Garrait , G. etal. Food Chemicals Disrupt Human Gut Microbiota Activity And Impact Intestinal Homeostasis As Revealed By InVitro Syste ms. Sci Rep 8, 11006 (2018) )

https://www.nature.com/articles/s41598 -018 -29376 -9
Vo, T, Lynch, B, Roberts, A. Dietary Exposures to Common Emulsifiers and Their Impact on the Gut Microbiota: Is There a Cause for Concern? Comprehensive Reviews in Food Science and Food Safety

Vol.18,2019.



https://www.nature.com/articles/s41598-018-29376-9

Numerous animal and observational studies
iIndicate that these chemicals significantly alter t

gut microbiome

May affect bacterial communications
PESTICIDES /

DESIGNED TO DESTROY PESTS
Affects quality of the soil microbiom®& impacts
human microbiome

IF POSSIBLE: Buganic or pesticide free
Peel, buy produce with thicker peels
https://www.ewg.org/foodnews/dirty-dozen.php
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POTENTIAL EFFECTS OF CURRENT INDUSTRIAL AGRICULTURAL

SYSTEM ON SOIL HEALTH, PLANTS & BIODIVERSITY

© O

FERTILIZERS TILLING SOIL MONO-CROPS




TO SUPPLEMENT OR NOT TO SUPPLEMENT:

THAT ISTHE QUESTION

Shown to increase production of shaechain fatty acids and helping bring balance back to a disrupted microbial community

Often smal | | short t er m, someti mes animals BUTéstill W O

Seek out obroad spectrumé or omulti straindéd of dief feren

Beneficial for those with IBS, IBD and diarrhea, (Especially C.
Diff) from frequent antibiotic usage.

Bifido : Eczema, lung infections

Good "Families" to look for:
Bifidobacteria & Lactobacillus

Hills RD JrPontefractBA, Mishcon HR, Black CA, Sutton SC, Theberge CR. Gut Microbiome: Profound Implications for Diet and Dig&és#s2019;11(7):1613.

ZaminiB, et al. Clinical and metabolic response to probiotic supplementation in patients with rheumatoid arthritis: a randomibsbiind, placebecontrolled trial. Int J Rheum Dis. 2016 Sept; 19(9):869

Tojo, R.; Suarez, A.; Clemente, M.G.; De Los R&yasilan, C.G MargollesA.; Gueimonde M.;RuasMadiedg P. Intestinal microbiota in health and disease: Rolgfimfobacterian gut homeostasis. World J. Gastroenterol. 2014, 20, 1516376
Sanchez, B.; Delgado, S.; Blakiiguez A.; Lourenco, A.Gueimonde M.; MargollesA. Probiotics, gut microbiota, and their influence on host health and diseaseNiol.Food Res. 2017, 61, 1600240.

Gurung M, Li Z, You H, et al. Role of gut microbiota in type 2 diabetes pathophysiology. EBioMedicine. 2020;51:102590.



ADDITIONAL POSITIVE RESULTS WITH PROBIOTIC

SUPPLEMENTATION

A Improved digestion

A Decrease in rheumatoid arthritis conditions

A Reduction in cognidandeParskiursonas A
A Reduction in anxiety and depression.

A Improvements in blood glucose regulation ( animal and human studies)

-

A Important to consider individual variation & baseline. Understanding
initial pattern may help predict success.

Hills RD JRontefractBA, Mishcon HR, Black CA, Sutton SC, Theberge CR. Gut Microbiome: Profound Implications for Diet amlDispes£019;11(7):1613.

Zamini B, et al. Clinical and metabolic response to probiotic supplementation in patients with rheumatoid arthritis: a randomized, d ouble -blind, placebo -controlled trial. Int J Rheum Dis. 2016 Sept; 19(9):869 -79.
TajabadiEbrahimi M, Sharifi NfarrokhianA, RaygarfF,KaramaliF,RazzaghR, Taheri SAsemiZ. A Randomized Controlled Clinical Trial Investigating the Eff8gnbfoticAdministration on Markers of Insulin Metabolism and Lipid Profiles in Overweight Type 2 Diabetic
Patients with Coronary Heart Disease. Exp Clin Endocrinol Diabetes. 2017 Jan;123(1):21



ADDITIONAL POSITIVE RESULTS WITH PROBIOTIC

SUPPLEMENTATION

SPECIFIC STRAINS HELPFUL (L= Lactobacillus and B= Bifidobacteria)

A MOOD : L.casejsalivarusacidophilus, brevibglveticusB Bifidum &
Longhum

A GI ISSUES: L.PlantarumCasejacidophilushamnosusB Bifidum &
Longhum

A AUTO -IMMUNE ISSUES: L.InfantisRhamnosus

A BLOOD SUGAR ISSUES : L. acidophilus, kasei, B. Bifidum, B.
Lactis. (Symbiotic effects;)

A AkkermansiaMucinophila may improve metabolic profile of Type 2
Diabetes

Hills RD JRontefractBA, Mishcon HR, Black CA, Sutton SC, Theberge CR. Gut Microbiome: Profound Implications for Diet aiUDispes£019;11(7):1613.
Zamini B, et al. Clinical and metabolic response to probiotic supplementation in patients with rheumatoid arthritis: a randomized, d ouble -blind, placebo -controlled trial. Int J Rheum Dis. 2016 Sept; 19(9):869 -79.
TajabadiEbrahimi M, Sharifi NfarrokhianA, Raygarf,KaramaliF,Razzaghr, Taheri SAsemiZ. A Randomized Controlled Clinical Trial Investigating the EffSgnhbfoticAdministration on Markers of Insulin Metabolism and Lipid Profiles in Overweight Type 2 Diabetic
Patients with Coronary Heart Disease. Exp Clin Endocrinol Diabetes. 2017 Jan;12%(1):21
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- Terciolo C, Dapoigny M, Andre F. Beneficial effects of Saccharomyces boulardii

PROBIOTIC SUPPLMENTATION

A VSL #3 ( Al s o nio stigdied far beangan effective
intervention for IBD (Also helpful for IBS)

A 8 live bacterial strains:
A Streptococcus thermophilus
A 4 strains ofLactobacillL paracaseL plantarum, L acidophirsjL delbruecRii
A 3 strains ofBifidobacteri@ longum, B brewsdB infanti.

A Probiotic yeast: Saccharomyces boulardii

A May p revent and treat antibiotic -associated diarrhea.

A Aids in preserving and restoring intestinal barrier function.

CNCM | -745 on clinical disorders associated with intestinal barrier d isruption.  Clin Exp Gastroenterol. 2019;12:67 T 82.




OTHER POTENTIAL GUT & DIGESTIVE
SUPPORTIVE SUPPLEMENTS & TIPS

Digestive enzymes
Zinc (often low in those with diabetes)

Omega 3 fatty acids: Fish or algae oill

> >y P> D

Glutamine: Amino acid that nourish and soothe the intestinal
environment and restore intestinal barrier function and strength

A Eat slowly and mindfully
A Increase fluids as fiber is increased

A Move body to facilitate elimination

Kim MH, Kim H. The Roles of Glutamine in the Intestine and Its Implication in Intestinal Diseases. Int J Mol Sci. 2017;18(5):1051. Published 2017 May 12. doi:10.3390/ijms18051051



