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Outline of Talk

* Nutrition and micronutrients significantly impact our health
* Oral health plays a vital role in systemic health
* Drivers of oral and systemic inflaimmation
* Role of food and supplements in inflammation
* The microbiome's role in overall health

* Micronutrients for gum, gut, and mucosal health

e Loen Do N D)

Oral and Systemic Health

* 1891: Oral microbiologist Willoughby D. Miller suggests that oral infections can
affect other body parts and are related to systemic diseases.

* 1912: Frank Billings speculated that tooth infection may cause rheumatoid
arthritis, nephritis, endocarditis, and other diseases.

* Unchecked, this low-grade inflammation can disrupt the body's overall
health or worsen existing systemic diseases. This underscores the crucial role
of maintaining good oral health in preserving overall health.

Miller WD. The human mouth is a focus of infection. Lancer 1891; 138, 340-342

Billings F. Chronic focal infections and their etiologic relations to arthritis and nephritis. Arch. Intern. Med 1912; TX, 484-498 (1912).

Vieraona Low Dog, M.D.

Periodontitis

* Chronic, multi-bacterial infection
that elicits low-grade systemic
inflammation through the release of
pro-inflammatory cytokines, as well
as local invasion and long-distance
translocation of periodontal
pathogens.

It can induce or exacerbate other
chronic systemic inflammatory
diseases, such as atherosclerosis
and diabetes, and can lead to
adverse pregnancy outcomes.

Veesnonn Low Deog, . D.

Leaky Gums

* Increased permeability of oral tissues is lznked to systemic inflammation.

* Causes include poor dental hygiene, high glycemic-load diet, chronic
stress, and microbiome imbalance.

* The oral microbiome:
* Maintains a healthy balance of bacteria.
* Influenced by prebiotic foods (fibers) and probiotics (yogurt), etc.
* Oral dysbiosis can lead to gum disease, cavities, and systemic issues.

3/7/25
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* Severe periodontitis affects 743 million people worldwide.

* Bacteria enter the bloodstream and can translocate to extraoral tissue, such as the
lung, heart, gut, placenta, brain, and joints. It can alter the gut microbiome, disrupt
the intestinal barrier, and trigger a systemic inflammatory response.

From: Konkel JE, et al. Distal Consequences of Oral Inflammation Front. Inmunol 2019; hyps.//doi.org/10.3380/fimmu.2019.01403

Viesnonn Low Dog, N.D.

Inflammation and Disease

* Meta-inflammation, driven by low-grade systemic inflammation, directly
contributes to énsulin resistance, metabolic syndrome, and T2DM, which
makes weight gain easier and weight loss more difficult.

* Diseases related to chronic inflammation = 50% of global deaths.

* In the US, BMI 2 30 is significantly associated with periodontal disease
among people aged 30 to 44 (P <0.001).' Studies show similar results in

fons.2
other global populations.
1. Liu I, Xia LY, Gao Y], Dong XH, Gong RG, Xu J. Association between Obesity and periodontitis in US Adults: NHANES 2011-2014, Obes Facts. 2023 Nov 7. doi:
10.1159/000534751.
2. Kim CM, etal. Obesity A a and updated lysis. Fiont Endocrinol (Lausanng). 2022 Oct 24513:999455,

Clinical and experimental studies highlight the strong association between
periodontitis and systemic disease, in particular cardiovascular disease, diabetes,
lung diseases, and complications of pregnancy. Oral health is a crucial part of
holistic wellness.

Isola G. The Impact of Diet, Nutrition, and Nutraceuticals on Oral and Periodontal Health. Niients. 2020 Sep 6;12(9):2724.

Veesnonn Low Deog, . D.
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Dental Plague

* Organized biofilm of microorganisms attached to the tooth surface or
other microorganisms, allowing survival and resistance to host defenses.

* As biofilm matures, dysbiosis occurs, shifting from Gram+ to Gram-
anaerobic species, biofilm forms under the gingival surface.

* Sugar metabolism by biofilm produces organic acids, lowering pH
and demineralizing the tooth surface. Frequent sugar consumption
induces dysbiosis of the supragingival microbiota, promoting the
development of carious lesions.

Bui FQ et al. Association between periodontal pathogens and systemic discase. Bionedical Joumal 2019 42(1)27-35

12
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comorbidities. Na# Rev
Immunol. 2021 Jul;21(7):426-
440.

Viesnonn Low Dog, N.D.
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Diet and Periodontitis

* Diet is a modifiable factor for
systemic inflammation, which plays
a vital role in periodontitis.

* The research underscores a robust
association between proinflammatory
dietary patterns and the development
of periodontitis.

* Both micro- and macronutrients
modulate inflammatory cascades,
influencing inflammatory status.?

15
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Lieske B, et al. Nutrients. 2023 Jul 21;15(14):3235
Littlemore, B., et al. BDJ Team 2021; 8: 55-65

Periodontal Disease and Alzbeimer’s Disease

A meta-analysis of 13 studies:
* Eight reported Alzheimer's disease (AD; 291,114 participants)
* Eight reported mild cognitive impairment (MCI, 4,805 participants)

* The risk of AD and MCI in patients with periodontal disease (PD) was
significantly higher for AD (OR=1.78) and MCI (OR=1.60) and
especially in those with severe PD for AD (OR=4.89, or almost 5 x
more likely) and for MCI (OR=2.32).

Hu X, etal. Periodontal disease and the risk of Alzheimer's disease and mild cognitive impairment: a systemat and meta-analysis. Poehgeriatrics, 2021 Sepi21(5):813-825

Veesnonn Low Deog, . D.
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By 1750 CE, those in Britain consumed ~4 pounds of sugar per year.

By 1850 CE, closer to 25 pounds per person per year.

By 1950 CE, average consumption in the US was ~120 pounds per year.

Today, the average sugar consumption of US adults is ~152 pounds per year.

DiNicolantonio JJ, et al. Prog Cardisvase Dis 2016; 464-72

17

What About Sugar Substitutes?

Sugar and Dental Caries

V=
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Excessive sugar consumption is the leading cause of
dental caries. Sucrose is more cariogenic than
fructose/glucose.
American Academy of Pediatrics:

* No added sugars to children < 2 years

* No more than 25 grams (6 tsp) of sugar or

added sugars two years and older

American Heart Association:

* Women limit added sugar intake to 6 tsp/d

* Men limit to 9 tsp/d (37.5 g)

We consume roughly #iple this amount of sugar

Ultra-Processed Foods

* Despite GRAS status, sugar substitutes can negatively affect gut microbiota.

* Sucralose disrupts the diversity of gut microbiota, increasing bacterial
pro-inflammatory genes.

* In animal/human studies, xylitol and erythritol increase platelet aggregation.

* NIH-funded research: those with the highest erythritol levels (top 25%) twice
as likely to have CV events over three years of follow-up as the bottom 25%.

Witkowski, M, et al, Natare Medicine 2

Witkowski M, ctal. Ear HeartJ. 2024 Ju

Vieraona Low Dog, M.D.
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UPF are "snacks, drinks, ready meals, and other products created mostly or
entirely from substances extracted from foods or derived from food
constituents with Zttle if any intact food.”!

From animals or plants - harms the microbiome and drives inflammation.?
US: 57% of total calories for adults and 67% for children come from UPE

Observational studies show an association between UPF and cancet, heart
disease, obesity, depression, and other chronic health problems.

1 Willew W, et al. Lan 2. Srour B, et al. Lan 701211281140

21, 4. Wang L ctal. JAM.

20
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Anti-Inflammatory Dietary Patterns

* Mediterranean and DASH diets are
associated with reduced inflammatory markers,
petiodontopathogenic bacteria'> and better
oral outcomes.?

* Both diets have high consumption of plant-
based foods (fruits, vegetables, legumes, nuts,
whole grain products) and dietary fiber and
limited consumption of sweets and highly

processed foods, including processed red
meats.

e Loen Do N D)

Inflammmatory Effects of Select Foods

Most anti-inflammatory foods:
* Fatty fish (salmon, sardines, trout) * Processed red meats

* Nuts, Berries * Charred meats

A Mediterrancan Dict Intervention Reduces the
livary Periodontopathogenic Bacteria in Overweight
ubjects. Appl. Eniron. Microbiol. 2020:86:¢00777-20
5, etal. Association between Dictary Patterns and
Periodontitis-A Cross-Sectional Study. Nurens. 2021;13:4167.

Most pro-inflammatory foods:

22

Shoe )\ 08— Less Often
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\0—Weekly: Moderate Portions
Poultry, Eggs, Cheese and Yogurt
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©2009 Oldways Preservation and Exchange Trust » www.oldwayspt.org

Wine each Week
Fish and Seafood
g o— Every Day: Base Each Meal
Every Day —e vy Around these Foods
Water

Vegetables, Fruits, Whole
Wheat Grains, Olive Oil,
Beans, Nuts, Legumes

Be Physically Active;
Enjoy Meals with

Veesnonn Low Deog, . D.

HEALTHY!

DIl on Demand

h, online foox
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is repeat

A monthly, though sometimes, t

or nutritionist’s recommendations

* Ginger and Turmeric
* Leafy green vegetables
* Broccoli

* Green tea, coffee

* Tomatoes

* Extra virgin olive oil

* Dark chocolate

* Fiber

V=
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* Sugar-sweetened beverages

* Refined grains

* Deep fried foods

* Foods high in saturated fat

* Highly refined carbohydrates

* Trans fats

* High sodium foods

* Alcohol (moderate consumption okay)

ort that includes their DII® score, dietary

for reducing the inflammatory potential of

one's diet

Dll-on-Demand™ Report
45.00 USD Each

www.imaginehealthy.org

24
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PPD= probing pocket depth
CAL =clinical attachment loss
BoP =blecding on probing

Table From: Papathanasiou E, ct al.
Anti-Inflammatory Benefits of Food
Ingredients in Periodontal Discases.
Pathogens, 2023 Mar 27512(4):520.

Fiber and Oral Health: Systematic Re

* 5 RCT, one sequential feeding trial; fiber-rich diet for 4-8 weeks

* Fiber-rich dietary intervention significantly reduced:

* Clinical Attachment Loss/Level by 0.48 mm/tooth (p < 0.001)

* Bleeding On Probing by 27.57% sites/tooth (p = 0.02)

* Periodontal Inflamed Surface Area by 173.88 mm? (» = 0.003),

* Plaque Index by 0.02 (p = 0.04)
* Gingival Index by 0.41 (p= 0.002).
* Probing Depth -0.17 mm/tooth (p = 0.09 non-significant)

Swarnamali H, et al. Role of Dictary Fibre in Managing Periodontal Diseases-A Systematic Review and Meta-Analysis of Human Intervention Studies. Nutrients. 2023 Sep

18;15(18):4034.
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Table From: Papathanasiou E, ct al.
Anti-Tnflammatory Bencfits of Food
Ingredients in Periodontal Discases,
Pathggens. 2023 Mar 27;12(4):520.

~25-30 grams
per day
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INSOLUBLE
FIBER

SOLUBLE
FIBER

&

BENEFITS

Stay fuller longer

9,
Lowers blood ‘7
cholesterol

Improves

63
blood sugars N

All soluble fibers
are prebiotics.

~8 grams

per day
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Fresh & Dried Fruits Serving Soluble Fiber (g) Insoluble Fiber (g) Total Fiber (g)
Apple with skin 1 medium 4.2 1.5 5.7
Apricots, dried 4 medium 1.8 17 3.5
Banana 1 medium 21 0.7 2.8
Blackberries % cup 31 0.7 3.8
Figs, dried 3 medium 3.0 2.3 5.3
Grapefruit % of large 24 0.7 3.1
Kiwi 1large 2.4 0.8 3.2
Orange 1 medium 21 13 3.4
Pear 1 medium 0.8 3.2 4.0
Plums 2 medium 1.2 1.0 2.2
Prunes 4 medium 13 18 3.1
Raspberries % cup 0.9 23 3.2
Strawberries 1cup 1.8 2.6 4.4
Nuts, Seeds & Beans

Almonds, raw 1ounce 0.7 3.5 4.2
Black beans, cooked % cup 3.8 3.1 6.9
Flaxseeds 2 thsp. 2.7 2.1 4.8
Garbanzo beans, cooked % cup 1.2 2.8 4.0
Kidney beans, cooked % cup 2.9 2.9 5.8
Lentils, cooked % cup 2.8 3.8 6.6
Peanuts, dry roasted 1 ounce 11 1.2 3
Pinto beans, cooked % cup 55 19 7.4
Psyllium seeds 2 thsp. 74 0.9 8.0
Sesame seeds % cup 0.7 2.6 33
Split peas, cooked % cup 11 2.4 3.5
Sunflower seeds Y% cup 1.1 1.9 3.0
Walnuts 1 ounce 0.6 2.5 3.1

29

Dietary Protein

* Essential for collagen
production, a key structural
component of gingival tissue,
periodontal ligament, and
alveolar bone.

* Supports the synthesis of
antibodies, cytokines, and
other immune molecules that
protect against oral infections; -

* Enough, but NOT too much!

31

Serving Soluble fiber (g) | Insoluble fiber (g) | Total fiber (g)
Artichoke, cooked 1 medium 4.7 1.8 6.5
Asparagus, cooked % cup 17 1.1 2.8
Broccoli, raw % cup 13 1.4 2.7
Brussel Sprouts, cooked 1cup 1.7 1.9 3.6
Carrot, raw. 1 medium 11 1.5 2.6
Green peas, cooked % cup 3.2 1.2 4.4
Green beans, cooked % cup 0.8 1.2 2.0
Kale, cooked 1cup 2.1 5.1 7.2
Lima beans, cooked % cup 21 2.2 4.3
Potato with skin 1 medium 2.4 24 4.8
% cup 2.7 2.2 2.9
Squash, summer, cooked % cup 13 1.2 2.5
Sweet potato, peeled 1 medium 2.7 2.2 4.9
Tomato with skin 1 medium 0.3 1.0 1.3
Zucchini, cooked % cup 14 1.2 2.6
Whole Grains
Barley, cooked % cup 3.3 0.9 4.2
Brown rice, cooked % cup 13 0.1 1.4
Oat bran, cooked % cup 2.2 1.8 4.0
Oatmeal, cooked 1cup 24 16 4.0
Popcorn, air-popped 3 cups 32 0.4 3.6
ickal hraad 1 clica ie 15 i)
Rye bread 1 slice 19 0.8 2.7
Wheat bran % cup 11.3 1.0 123
Wheat germ 3 tbsp. 32 0.7 3.9
Wholegrain bread 1 slice 2.8 0.1 2.9
Whole wheat bread 1 slice 1.6 0.3 1.9
Wholegrain pasta 1 cup 41 2.2 6.3

Carnonn Low Dog, M. D.

30

Dietary Protein

* Saliva contains proteins that contribute to
antimicrobial activity, buffer acid, and
protect teeth from demineralization.

* Protein-rich diets ensure the production
of high-quality saliva, enhancing its
protective functions.

* Arginine-containing proteins increase
oral pH, reducing the risk of dental
caries (e.g, nuts, eggs, chicken, pumpkin
seeds, soybeans, dairy, chickpeas)

32
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Dietary Protein and Oral Health

* Elders are particularly at risk for low
protein diet, which increases the risk of
sarcopenia and poor bone health.

* Low protein intake in elders is associated
with poor oral health, dental caries,
enamel hypoplasia, and salivary gland
atrophy.

Jayasinghe TN, et al. Nusrients. 2022 Oct 25;14(21):4478.

Viesnonn Low Dog, N.D.
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How Much Protein Do You Need?

* ~0.8 g/kg ideal body weight adults
« (Multiply weight in Ib. x 0.36)
* 150 pounds = 55 g/d
* 180 pounds = 65 g/d

* 1.0-1.2 g/kg for those over age 60*
* 150 pounds = 69—81 grams
* 180 pounds = 81-98 grams

* 1.2-1.6 g/kg competitive athletes

*Caution with advanced kidney disease.

Protein Fast Facts

* Maximize the ability to digest,
absorb, and use protein by
distributing it evenly throughout
meals and snacks.

* Meat cuts with round, chuck, or
loin in the name are usually lean.

* Beware of buying ground chicken
or turkey unless the package says
100% ground turkey breast or
chicken breast. The meat is likely
ground with skin/fat.

* A high-protein snack within one
hour of exercise is best - muscles
are sensitive to nutrients they use to
repair and grow.

* Eat low-mercury fatty fish 2
times per week.

* Beans, peas, quinoa, and lentils
are rich in protein, fiber,
vitamins, and mznerals.

Veesnonn Low Deog, . D.

34

Protein Choices

* Protein intake should be
of high biological
value and from healthy
dietary choices:
legumes, nuts, eggs,
fish, lean meats, dairy,
etc.

36
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Grams of Protein

Subway foot-long steak and cheese = 65 grams
One chicken breast = 43 grams
8-ounce steak = 45-50 grams

1 cup mixed nuts = 27 grams

1 cup Greek yogurt = 19 grams

2 ounces cheese = 14 grams

1 cup dairy or soy milk = 8 grams
1egg = 6 grams

Omega 3 Fatty Acids from Plants and Animals

Dark green vegetables, walnuts, freshly
ground flax seeds, and other plant

—

Contains

foods.

0} SLBAUO0D

(o) —Com>
\

Intermediate
Molecules

Cold water fish, fish oil, fresh seaweed, clean
animal foods like free range chicken, eggs, and

grass-fed beef.

Conversion of ALA to EPA is < 5%
and DHA is < 0.05%.!

1. Cardoso C, ceal. Crit Rev Foud Sci Nate: 2018;58(15):2617-2631

NVewenon~ lion Doge D

3/7/25
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What is a serving? As a guide, use the palm of your hand.

\ll( 1serving is 4 ounces
\‘-

Childhood:
On average, a serving is about:

and br i 1ounce atage 1to 3
2ouncesatage4to7
3 ounces at age 8 to 10
4 ounces at age 11

Eat 2 to 3 servings a week
from the “Best Choices” list
(OR 1serving from the “Good Choices” list).

Eat 2 servings a week from the “Best Choices” list.

Best Choices Good Choices
Anchovy Herring Scallop Bluefish Monkfish Tilefish
Atlantic croaker  Lobster, Shad Buffalofish Rockfish (Atlantic Ocean)
Atlantic mackerel ~American and spiny  ghrimp Carp Sablefish Tuna, albacore/

Mullet whité tuna, canned
Black sea bass Skate Chilean sea bass/ Sheepshead AR
il Oyster Smelt Patagonian toothfish  gnapper e
Catfish e ssls SieiER Spanish mackerel Weakfish/seatrout
Sl Perch, freshwater Saie alibut _ Striped bass (ocean)  white croaker/
Cod e fcas Tilapia Mahi mahi/dolphinfish Pacific croaker
Crab Pickerel Trout, freshwater
Crawfish T Tuna, canned light || ©hoices to Avoid HIGHEST MERCURY LEVELS

inclides skipjack;

Flomder Pollock ho,t Gy Piack) I ing mackerel Shark Tilefish
Haddock Sl itefls| Marlin Swordfish (GuIf of Mexico)
Hake sardine Whiting R EEhy Tuna, bigeye

43

‘What about fish caught by family or friends? Check for fish and shellfish advisories to tell you how often you can safely eat those
fish. If there is no advisory, eat only one serving and no other fish that week. Some fish caught by family and friends, such as larger carp,
catfish, trout and perch, are more likely to have fish advisories due to mercury or other contaminants.

WWW.FDA.go
www_EPA_aov/fishadvice

Omrega 3 Index

* The omega-3 index is the amount of
EPA and DHA in RBC membranes,
expressed as a percentage of the total
number of fatty acids in the
membranes.

* Many studies have NOT used the
omega-3 index to determine if
dosing was adequate.

HS-Omega-3 Index® Target Zones

‘

0% 4% 8%
Percent of EPA + DHA in RBC

* Should we use omega-3 index in those
those with periodontal disease?
Chronic pain? Heart disease?

an.D.

Omega 3 Fatty Acids and Periodontitis

* Meta-analysis 8 RCTs: Significant overall reduction in probing pocket
depth of 0.42 mm and clinical attachment loss gain of 0.58 mm
associated with the use of omega-3 fatty acids.

* “In individuals with periodontitis, omega-3 fatty acid supplementation
as an adjunct to non-surgical periodontal treatment can provide additional
benefits in CAL gain and PPD reduction, compared with non-
surgical periodontal treatment alone.”

Castro Dos Santos NC, et al. Does the use of omega-3 fatty acids as an adjunct 1o non-surgical periodontal therapy provide additional benefits in the treatment of
periodontitis? A systematic review and meta-analysis. | Perisdonial Res. 2022 Jun;57(3):435-447."

Global Omega-3 Status Map

shows low levels for most of the world

5
Low omega-3
levels are widespread
N ’ — particularly in th
4, Western World.

Adequate | > 8%
moderate |+
Low 4-6%

| very low | =4%

REFERENC

3/7/25
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Update on Omega 3 Index Status

* The US (excluding Alaska), Canada, Germany, and Italy have seen improvement
and are now in the “low category.”
* Spain has moved from the low to the “moderate” category.
* South Korea, Japan, and Alaska's average Q-3i were >8%.
* Total fish and shellfish intake:
* US 4.38 kg/capita/y
* Germany 14.1 kg/capita/y
* Japan (45.5 kg/capita/y)
* South Korea 55.0 kg/capita/y

Schuchardt JP, et al. Red blood cell fatty acid patterns from 7 countries: Focus on the Omega-3 index. Prostaglandins Leukot Essent Fatty Acids. 2022 Apr;1 79:102418,

e Loen Do N D)
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Omsega 3 Supplement Forms

* The lowest effective dose to raise Q-
3i: >1,000 mg/d DHA + EPA for 12
weeks.!

* Triglyceride and ethyl-ester forms
more bioavailable and effective.!

* Microalgal oil supplementation
increased Q-3i levels in all studies.’

* High-dose flaxseed or echium seed oil:
no change in Q-3i2

1. Dempsey M, R
2. Lane KE, et al. Bioavailabiliy and conversion of plaat-h

well MS, Wentz LM. The influcnce of dictary and

cmental omega-3 farey acid

x: A scoping review. Front Natr, 2023 Jan 19;10:1072653.
pplementation oprions for vegetarians and vegans. Crit Rev Foad 55 Nutr, 2022,62(18):4982-4997.

nega-3 fatty acids -  scopin

Vieraona Low Dog, M.D.
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The Omega-3 Index and Risk for Fatal Total Mortality and the Omega-3 Index: The Omega-3 Index, Brain Size ¢

CHD Heart and Soul Cognitive Function: Framingham t
Study
SN
_ & 0
' Stanford
University X T Gt 9
L% ‘ )
&\—-..—d/

Data from 10 prospective cohort studies including

People with the highest Omega-3 Index levels lived
3 Index of Participants in the Framingham Heart Study v
onger than those with the lowest levels.

>24,000 subjects showed that an Om

associated with the lowest risk for lowest Omega-3 Indexes had smaller brain vt

fatal CHD. and performed worse on mental function t

46

Looking at Labels

facts
Serving Size: 2 Veggie Softgels

Supplement Facts

Serving Size 2 Soft Gels Servings Per Container: 30

Amount  %Daily

Amount Per Serving %DV per Value
Serving
Calories 20
Total Fat 2g 3% Calories 0
Saturated Fat 059 3% TotalFat 2 o
Cholesterol 10mg 3% Omega-3 Ol Concentrate 2000mg  t
Protein <19 i (Elantria®)(from microalgae of Schizochytriumsp),
Vitamin E (as d-alpha tocopherol 134 mc 89% providing:
Norwegian Fish Oil 29 t Total Omega-3 Fatty Acids * 1300mg 1
Total Omega-3 Fatty Acids 700 mg__t = - woms 1
EPA (Ecosapentaenoic Acid) 360 mg__ 1
DHA (Docosahexaenoic Acid) 240mg 1t DHAIDocossheraenplc Acl: S00ne 1

** Percent Daily Values are based on a 2,000 calorie diet

t Daily Value (DV) not established.

Gther Ingredients: Soft gel shell (beef gelatin, glycerin, water), natural Rlavors,
natural mixed tocopherols. C fish (anchovy, sardine, mackerel
Reported as triglyc

**Percent Daily Values are based on a 2,000 calorie diet.
1Daily Value not established.
*Reported as triglycerides.

Vegan form EPA/DHA 2:1

48
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Cortisol
.

Clinical Guide to Probiotic Products Available in USA
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oo Oral virome

°
.
.
°

Biofim
homeostasis /

Biofilm’
dysbiosis\

oS Homeostatic
local
. immunity

Healthy oral
tissues

e

Systemic health

@ From: Sedshi LM, et * Probiotics utilized in periodontal therapy have included tablets containing

.nni"i’@ al. Periodontal live cultures of Lactobacillus renteri, Streptococcus salivarins, probiotic drinks

e Diseases i . .. . . . .. . .
Disease: The Good, containing Lactobacillus casei, and chewing gum containing Lactobacillus reuters.
Chronic inflammatory The Bad, and The
diseases ” 1 1
SE : Psychological | Unknown. Frons Celf * These can be used to help restore the oral microbiome.
anuo;udanl-nch W“ s ®® © clevated Infect Microbiol. 2021
foods by 4 = cortisol

Dec 7;11:766944.

Unhealthy diet & Nguyen T, et al. Probiotics, including nisin-based probiotics, improve clinical and microbial outcomes relevant to oral and systemic discases. Periodontol
high carbphydrate 2020 Feb;82(1):173-185.

consumption

Vearcon Lo 5B Veeraonn Low Dog, M.D.

Oral Microbiome -
Gum disease

Score: 78/10

Your patient has a high abundance of bactera drving gum
-

ower risk for gum disease.

Periodontal pathogens

— —f—

e —rr
Prevcsta iermedia 2%
Enerobacter closcas -
Taersa forsythia o

Oral Health Intelligence™
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The Entero ry Circuit

* Dietary nitrate (e.g., spinach, arugula, celery, beets) is absorbed into the
* Nisin is an antimicrobial peptide produced by Lactococcus lactis. bloodstream from the stomach and small intestine.
pep p )

* It is active against both Gram(+) and Gram(-) bacteria, including * ~25% is concentrated in the salivary glands and secreted into the saliva.
Streptococcus anrens, Listeria monocytogenes, Fusobacterium nucleatnm,

S LA : * Bacteria in the oral cavity reduce nitrate to nitrite. The saliva containing
Porphyromonas gingivalis, and Treponema denticola.

nitrite is swallowed. In the stomach's acidic environment, nitrite is
* L. lactis can prevent oral biofilm formation and disrupt 24-h and reduced to nitric oxide.

48-h pre-formed biofilms. * Nitrite and NO are absorbed systemically, contributing to vasodilation,

improved blood flow, lowered blood pressure, and immune defense.

Radaic A, et al. Modulation of pathogenic oral biofilms towards health with nisin probiotic. | Ora/ Microbiol. 2020 Aug . . .
L o bt e e i * Studies show PPIs and antiseptic mouthwash blunt these effects.
Montenegro MF, et al. Blood Pressure-TLowering Effect of Orally Ingested Nitrite Is Abolished by a Proton Pump Inhibitor. Hiypertension. 2017 Jan;69(1):23-31,
e e N N Norios foen GBvy Q1G5

53 54

Nitrate and Oral Health

* Facilitates clearance of dietary carbohydrates and microorganisms
* The nitrate-reducing bacteria Rothia and Neisseria are consistently from the oral cavity.
found at higher levels in individuals free of oral disease (vs.
individuals with caries, petiodontitis, and/or halitosis) and increase
when nitrate is consumed in clinical studies.

* Supplies bacteria with nutrients through enzymatic breakdown of
dietary starch, proteins, and salivary glycoproteins.

* Antimicrobial activity through numerous proteins and peptides,

* Preliminary in vitro and clinical evidence show that bacteria normally including mucins, lactoferrin, lysozyme, lactoperosidase, and SIgA.

associated with disease, such as |ei/lonella (caries)

and Prevotella (periodontal diseases and halitosis), decrease in the * Up to 10° microorganisms/ml of saliva have been found.
presence of nitrate. * Salivary gland hypofunction causes dysbiosis and increases the risk
of oral disease.
Rosier B, Takahashi N, Zaura E, tal. The Importance of Nirate Reduction for Oral Health. Jarmal of Detal Resere. 202101(5)887-897. Lynge Pedersen AN, Belstrom D, The role of natural salivary defences in maintaining a healthy oral microbiota. ] Der, 2019 Jans80 Suppl 1:53-$12.
Vearnonn Low Deg, M.D. Vesnonr Low Deg, D
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before intervention after intervention Com-
n (%)] [n (%)) parison
. Symptom Response | Ginger | Aloe [ control [ P* | Ginger [ Aloe [ control [ P* P**
y
G oer ]\/[ /] vera vera
lll§>€l OZ/ZL} Experience of Mouth yes 23(65.7) | 18(51.4) | 23(65.7) | 0.368 [ 2(5.7) | 4(11.4) 5(14.3) | 0.491 | <0.001

dryness during meals
Difficulty in swallowing yes 27(77.1) | 20(57.1) | 21 (60) | 0.166 | 4(11.4) | 3(8.6) 7(20) 0.343 | <0.001
The need of Drinking yes 31(88.6) | 35(100) | 32(91.4) [ 0.120 | 12(34.3) | 17(47.6) | 27(77.1) |<0.001 [ <0.001
fluids while swallowing
dry food

The feeling of decreased yes 33(94.3) | 29(82.9) | 33(94.3) [ 0.171 | 6(17.1) | 12(34.3) | 26(74.3) | <0.001 | <0.001
saliva in mouth
Experience of Mouth yes | 3497.1) [ 3085.7) | 33(94.3) [ 0.233 [ 8(22.9) | 10(28.6) | 25(71.4) | <0.001 | <0.001
dryness after waking up
Waking up during night| yes 28(80) |29(82.9) [ 23(65.7) | 0.196 | 5(14.3) | 14(d0) | 9(25.7) |<0.051|<0.001
due to thirst
Chewing gum or using yes 12(34.3) [ 10(28.6) | 10(28.6) | 0.955 [ 3(8.6) 3(8.6) 9(25.7) | <0.061 | <0.001
chocolate to diminish
dryness in mouth

* Several studies have found ginger spray
or mouthwash can be helpful in
patients with xerostomia.

* A study of 105 patients with diabetes and
xerostomia randomized to one of the
following groups: ginger (25%)
mouthwash, aloe vera mouthwash, or

Difficulty in tasting yes | 1264.3) | 12643) | 16(@5.7) | 0.524 | 6(17.1) | 5(14.3) | 11(314) | 0.168 | <0.001
: H foods
ntrol with normal saline.
control w o S € Burning sensation in yes 1430) | 10(28.6) | 17@8.6) | 0228 | 6(17.1) | 25.7) | 1131.4) | 0.020 | <0.001
mouth
* All the mouthwashes were used at 20 cc Feeling dry mouth yes | 3407.1) | 35(100) | 35(100) | 0.364 | 13G7.1) | 25(71.4) | 31(38.6) | <0.001 | <0.001

three times per day.

during travel

From: Badooei F, et al. Med Oral Patol Oral Cir Bucal. 2021 Jun 20;26(4):e408—c413.
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. Antiseptic / anti—inﬂammatory Scientific name Subjects Outcomes Reference .
ineivitis and periodontitis Family name) * Immune cells depend on glutamine to
gmgiv p Aloe vera (L.) 120 volunteers with  Inhibition of gingivitis and plaque Chandrahas et al. s 1if d fi s Duri
. . . Burm.f. gingivitis aged 18-25  accumulation after oral rinse (2012) survive, pI'O erate’ an unction. uﬂng
* Mouth rinsc: reduction in | (=) e catabolic/hypercatabolic citcumstances,
gingivitis and plaque accumulation 45 patients with Reduction of gingival inflammation Ajmera etal. d d f 1 . .
after use phqu,,:nd..c:m%s (2013) deman (ill‘ glutamllne mcreases
gingivitis ag . .
. . ramatically; low glutamine ma
* Anti-viral: herpes simplex z:’;::m i Ivi y;ow g £ 2y P
ly subjects  Reduction of gingival bleeding and plaque  Karim et al. (2014) severely 1mpalr immune function. ( re-
* Reduce oral ulcer pain indices :
P 76 intubated patients in Reduction of gingival index compared Rezaei etal. 0p7 POSt'OPa ehte athletes, trauma)
¢ Inhibits oral candida intensive care unit aged  with chlorhexidine (2016) . . . . .
1864 years old * A systematic review of eight studies (six
. Managmg. oral lichen planus 390 healthy subjects :::;il:;i?;im index compared (V;(;lj:mamel al. RCTS) rec ommende d glutamine oral care
s et At v e i Do o 201007101 to mitigate Ol'al muCOSitiS. r\(:qr)'v‘g\::‘a;zn V], etal ‘\d"\n(’L;‘lK"r(I:;\Il::;:]” anti- mﬂ;\mnx;\r':x‘::ﬂ;\i:;x‘v!;
Ali§, Wahbi W. The efficacy of aloe vera in management of oral lichen planus: a systematic review and meta-analysis. Oral Dis. 2017 Ocr23(T):913-918. Curr Pharm Des. 2018;24(14):1518-32.

59 60

15



b
M j;f” Medical Science Monitor

» Med Sci Monit. 2024 Feb 22;30:e942585-1-e942585-10. doi: 10.12659/MSM.942585 (2

Effectiveness of Glutamine Oral Care in Reducing Oral Mucositis and
Improving Oral Health After Neurosurgery: A Randomized Controlled Trial
with Microbiome Analysis

Yan Gao *°, Hong Yang 8, Xiaohong Zhang *<, Ying Ma *°F, Ling Wang “*&=

» Author information » Article notes » Copyright and License information

PMCID: PMC10898191 PMID: 38384124
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Checklist of oral care procedures.

Number Procedure Status (V)

1 Patients were asked to sit fully upright or in an elevated side-lying position to prevent

aspiration during mouth cleaning

2 Take off the denture if there is one, spread the treatment towel under the jaw, and wet the
mouth

3 Rinse the teeth and mouth with saline 0.9% solution for 150-180s, and check the condition

of the oral cavity

4 Brush the teeth with a suction toothbrush (or soft toothbrush) with toothpaste for 180s,

ensuring all four quadrants were cleaned

5 Dip swab into a standard 0.9% saline oral rinse

6 Clean the mouth with swab for 150-180s

4 Clean the hard palate, tongue and the bottom of the tongue with swab for 150-180s

8  Wipe the mouth and lips for 20-30s

9 Inquire about the patient’s feelings about the whole care process, and check the oral
condition with the flashlight (whether it is clean, whether there are any residues left,

whether there is bleeding, ulcer, etc.)

Vieraona Low Dog, M.D.

63

Glutamine and Oral Care

* In a double-blind study, 300 patients undergoing neurosurgery without
pneumonia or oral infection were randomized into three groups:
* The control group (n=100) received oral care with routine oral
nursing methods with saline
* The experimental group (n=100) received oral care with 5%
glutamine.
* The saline chlorhexidine combo (n=100) was positive control.

* Oral health complications, such as local debris, oral mucositis, halitosis
rates, oral flora, and pneumonia incidence, were included in the analysis.

Results

Comparison of oral disorders.

Group Case number Local debris cases Oral mucositis cases Halitosis cases Dryness cases

Control 100 38 (38.00) 52 (52.00) 46 (46.00) 24 (24.00)
Glutamine 100 14 (14.00) 23 (23.00) 23 (23.00) 18 (18.00)
Chlorhexidine 100 12 (12.00) 22 (22.00) 21 (21.00) 19 (19.00)
X 24.95 26.54 18.38 1.28
P <0.001 <0.001 <0.001 0.528

3/7/25
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Nutrient  Dietary Source(s)

Importance in Periodontal
Heath

Reported
Improvement in
PD and CAL
(Mean mm, $D)

References

vitamins  potatoes, eggs
B,—Bananas, dairy,
green beans
B,—Eggs, fish, meat,
‘mushrooms, nuts
B,—Avocados, meat,
broceoli
B,—Meat, vegetables,
nuts, banana
B,—Raw egg, liver,
leafy vegetables,
peanuts
B,—Cereals, leafy

vegetables

B,,—Animal products

accelerate post-surgical

healing.

CAL: 0.41 + 012

Vitamin  Cod liver oil, carrots, Not clear. Research indicates PD: 0.52 % 0.03  [33,65]
A capsicum, liver, sweet insignificant improvementin  CAL:n.d.
potato, broccoli, leafy  periodontal health upon
vegetables supplementation.
B-  B,—Liveroats, pork,  Supplementationmay  PD: 1.57 + 0.34 (56]

PD (Pocket depth), CAL (Clinical attachment level), n.d. (Not determined)
Vitamin  Citrus fruits, Gingival bleedingand ~ PD: 0.58 =014  [66]
c] vegetables, liver  inflammation are hallmarks of  CAL: n.d.
scurvy. Supplementation may
improve outcomes of
periodontal therapy.
Vitamin Fish eggs, Deficiency may lead to PD:135(SD  [34,56,57,67)
D mushrooms, liver, delayed post-surgical healing. nd)
milk Local application may CAL: 1.4 (SD
accelerate post-surgical nd)
healing/osseointegration
Vitamin  poultry, meat, fish, Impaired gingival wound ~ PD: 0.39 = 0.18 [33,68,69,70]
E nuts, seeds and healing CAL: nd.
cereals
Vitamin  Green vegetables, egg  Deficiency may lead to nd. (21,722,731
K yolk gingival bleeding. No known
effects on periodontal therapy
if supplementation used as an
adjunct.

e Loen Do N D)
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From: Najeeb S, The Role of Nutrition in Periodontal Health: An Update. Nutrients. 2016 Aug 30;8(9):530.

Bone formation

Bone-Guided
Periodontal
Surgery

Tooth Crown
(enamel)

Dentin

i Surgical
and metabolism
2 Membrane
disturbance >
Biomaterial

T FRFRgy

i

Autophagic

activity
Anti-inflammatory
effects
Dysbiotic
biofilm

Inhibition of expression of
inflammatory mediators

Gingival ,__/

\gi
inflammation

=
o
X 7]
“ \E N From: Botelho J, et
oboring al. Vitamin D
Deficiency and
Oral Health: A
Bone
resorption Comprehensive

Review. Nutrients.
2020 May
19;12(5):1471.

Periodontitis

67

Function

Clinical Use

Deficiency Signs

Status Indicator

Typical Dosing

Forms

Chauhan K, Shahrokhi M, Huecker MR. StatPeacls Publishiog, 2024 Jan. and Berger MM, et al. ESPEN micronutrient guideline. Clin Nutr: 2022 Jun;41(6):1357-1424.

Promotes calcium absorption and maintains adequate serum calcium and phosphate
concentrations. Involved in modulation of cell growth, neuromuscular, hormone, and
immune function; and glucose metabolism. Involved in regulation of hundreds of genes.

Bone pain, muscle weakness, osteomalacia, high risk for falls/fractures
Prediabetes

Musculoskeletal pain, muscle twitches, spasms, poor gait
Poor immune function

IOM: sufficiency 20 ng/mlL, severe deficiency <12 ng/mlL
Endocrine Society: sufficiency 30 ng/mlL higher, deficiency <20 ng/mL.

25(0OH)D:

400 IU daily for infants less than one year, exclusively or partially breastfed

600 TU daily for those ages 1 to 70 years of age

800 TU daily for all adults up >70 years

Tolerable upper limit: 4-8 years 3000 IU/d; those 9 years and older: 4000 1U/d
Deficiency: 4000-5000 1U/d (100-125 pg) or 50,000 IU/wk for 2-3 months, recheck

D2 (ergocalciferol) — from mushrooms
D5 (cholecalciferol) — from lanolin or lichen, superior form

Veesnonn Low Deog, . D.

66
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* Vitamin D levels < 12ng/mL, lower
calcium and phosphate levels leading to
impaired bone mineralization and
potential oral issues due to inadequate
mineral deposition in teeth increasing the
risk of bone loss and dental caries.

* European consensus stated that inadequate
vitamin D impacts periodontal health and

oral functions.

Chapple 1L, et al. ] Clin Periodontol, 2017 Mar;44 Suppl 18:539-851

Vitanin D

<12 ng/mL (<30 nmol/L ): Severe deficiency
12-20 ng/mL (30-50 nmol/L): Deficiency

20-30 ng/mL (50-75 nmol/L ): Some consider

it insufficient, while others consider it sufficient

>30 ng/mL( >75 nmol/L): Sufficiency

3/7/25
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Vitamin D Supplementation

Endocrine Society's new guidelines highlight the following groups:

* 1-18 years: prevent nutritional rickets and potentially lower risk of
RTI* (estimated weighted average ~ 1200 IU /d*)

* Pregnancy: potential to lower the risk of preeclampsia, intra-
uterine mortality, preterm birth, small for gestational
age birth, and neonatal mortality (~2500 IU/d).

* Adults: high-risk prediabetes to reduce risk of progression to
diabetes.

* 75 years and older: potential to lower the risk of mortality.

Endocrine Society Clinical Practice Guidelines. Vitamin D for the Prevention of Discase Guideline Resources,
; . 5 X y vitamin-d-for-prevention-of-discase Accessed November 4, 2024

e Loen Do N D)
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Zine 1 ~-Carnosine

* Zinc provides anti-inflammatory and wound-healing benefits, while
carnosine has cytoprotective effects. Together, they exert more
substantial mucosal healing properties than zinc alone.

e It adheres to ulcerated and inflamed oral or gastric mucosa, protecting
against further damage while promoting healing.!

* Evidence supports the safety and efficacy of maintaining, preventing,
and treating the mucosal lining, particulatly for oral mucositis (approved
in Japan for treatment of gastric ulcers).?

1. Efthym.
2 Hewling;

K, Neri M. Th
alman D. A

Zinc

* Found in saliva, dental plaque, and
dental hard tissues.

* Supplementation is beneficial in
gin%lvitis periodontitis, and halitosis,
while deficiency is associated with poor
oral and periodontal health.!

* Maintains periodontal health due to
immunological effect on oral soft
tissues.

* Systematic review: Sul?plementation is
an effective treatment for taste
disorders in patients with zinc

deficiency ot idiopathic taste disorders.?

ZINC L-CARNOSINE

IMPAIRED MUCOSA

Efthymakis K, Neri M. The role of Zinc I-Carnosine in the prevention and treatment of gastrointestinal
mucosal disease in humans: a review. Clin Res Hepatol Gastroenterol. 2022 Auo-Sep:46(7):101954.

3/7/25
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* Recommend Dose: 75-150 mg/d zinc L-carnosine (~16-30 mg
elemental zinc).

* Duration: 8-12 weeks, depending on the condition being treated.
* Safety: Generally well-tolerated with minimal adverse effects.

* Toxicity: There is a low risk at the recommended dose. Excessive
elemental zinc intake (>40 mg/d) may cause copper deficiency.

* Side Effects:
* Mild gastrointestinal discomfort (rare).

* Zinc-related nausea or metallic taste (occasionally reported).

* Recommend Dose: 75150 mg/d zinc L-carnosine (~16-30 mg elemental
zinc).

* Duration: usually 8—12 wecks, depending on the condition being treated.
* Safety: Generally well-tolerated with minimal adverse effects.

* Toxicity: Low risk at recommended dose. Excessive elemental zinc intake
(>40 mg/day) may cause copper deficiency or immune dystegulation.

* Side Effects:
* Mild gastrointestinal discomfort (rare).

* Zinc-related nausea or metallic taste (occasionally reported).

Supplement facts
Serving Size: 1 Capsule

Servings Per Container: 90

Per Value Amount Per Serving % Dailx Value
Serving = 0
Zinc 17 mg 155%
Zinc (from Zinc-L-Carnosine) 12mg 109% (from 75 mg zinc—camosine)
Zinc-L-Camosine 75mg 1
L-Camosine (from Zinc-L-Carnosine) 43mg t

1Daily Value not established.

Supplement Facts

Serving Size 1 Tablet
Servings Per Container 60

Amount  %Daily

Other Ingredients: Microcrystalline cellulose, stearic
acid (vegetable), and silica.

75

Vieraona Low Dog, M.D.
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~
Resources
¢ Micronutrient Information
. : oreo .
https: ww.who.int/health-topics/micronutrients#tab=tab 1
* Micronutrient Calculator
httpse//wwwinalusdacov/human-gutrition-and-food-safety /dri-calculator
H A rosis.foundation ional-hul ic/calcium-
¢ Identifying Drug-Nutrient Interactions:
hups://lpioreconstate.edu/mic/drue-nutrientinteraction
hups//familydoctorore /drue-nutticntinteractions-and-drue-supplement-interaction,

https://medlineplus.gov/druginformation.html

https://naturalmedicines.therapeuticresearch.com (paid subscription)

76
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https://lpi.oregonstate.edu/mic
https://ods.od.nih.gov/
https://www.who.int/health-topics/micronutrients
https://www.nal.usda.gov/human-nutrition-and-food-safety/dri-calculator
https://www.osteoporosis.foundation/educational-hub/topic/calcium-calculator
https://lpi.oregonstate.edu/mic/drug-nutrient-interactions
https://www.drugs.com/drug-interactions/multivitamin,vitamins.html
https://familydoctor.org/drug-nutrient-interactions-and-drug-supplement-interactions/
https://medlineplus.gov/druginformation.html
https://naturalmedicines.therapeuticresearch.com/

