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Nutrition and oral diseases

• Local effect – traditional, well-known

•Systemic effect – new aspect
• Periodontal diseases

• Progression

• Regeneration 

• Carcinogenesis 

Schifferle RE. Periodontal disease and nutrition, Periodontology 2009; 50: 78-89.

Boyd et al. Importance of the nutrition for optimum health of the periodontium, J Contemp Dent P 2001



Close relationship between oral and 
systemic health

Primary defense: skin and oral mucosa

Integrity of the oral mucosa

pathogens trauma

Active metabolism of squamous cells – life cycle 5-7 days

ESSENTIAL NUTRIENTS



Effects of Food on Oral Health

An imbalance of one or more nutrients can be a factor in 
disruption of tissue integrity and immune response
• Normal growth and development of periodontal and oral 

tissues need:
• Vitamin A (salivary glands, epithelial tissue)
• Vitamin C (collagen, connective tissue)
• Vitamin B-complex (epithelial, connective tissue)

• Calcification of bone and teeth requires:
• Amino acids, calcium, phosphorus, vitamin D, and magnesium 

• Maintenance of oral tissues, immunity and repair
responses requires:

• Vitamins A, C, and D
• Proteins
• Carbohydrates
• Calcium
• Iron
• Zinc
• Folic acid



Modern dietary guidelines

•Reduce dietary fats (saturated fatty acids)   to 25-
30% of daily energy intake

• Increase carbohydrate (starch, fiber) intake  to 55%

•The role of carbs in increasing caries risk ????
• Poor oral hygiene
• Lack of topically applied fluorides



The “French Paradox”

French people have a relatively low 
incidence of coronary heart disease 
(and cancer), while having a diet 
relatively rich in saturated fats, and 
alcohol consumption is high. 

Resveratrol
&

Flavonoids

???



Dietary guideline

Mediterranean diet
• High in fruits, vegetables, 

wholegrain bread, rice and pasta, 
potatoes, beans, nuts, and seeds

• Olive oil as an important fat source
and dairy products, fish, and 
poultry (consumed low- moderate 
amounts)

• Eggs (moderate amounts), and red
meat (low amounts)

• Wine is consumed in low to 
moderate amounts.

• Dietary pattern based on food 
patterns of many Mediterranean 
regions in 1960s



Mediterranean diet

• The consumption of fruits and veggies is 2 times higher in 
Mediterranean countries than in Hungary, 

• Cancer and heart mortality is half of the Hungarian

• Mediterranean diet is associated with a lower likelihood of 
cognitive impairment  (17478 examined patients, Tsivgoulis G. Neurology 
2013)

• Regular fruit and veggie intake (≥400g/day) = rich in fibers and 
antioxidants  protection against  arteriosclerosis and 
malignant tumors



• Vitamins

• Minerals

• Olive oil (MUFA)

• Fibers

• Omega 3

• Phytochemicals
(polyphenols)

The Magic is a Combination of Factors



Omega-3 Fatty Acids 

Benefits of polyunsaturated omega-3 fatty acids:
• Reduces the risk of heart disease and may prolong life after a 

heart attack

• Lowers blood triglycerides (fats)

• May improve heart function and reduce damage from heart 
disease

• Can lower blood pressure

• May improve symptoms of inflammatory diseases, arthritis, 
psoriasis and periodontitis



Omega-3 fatty acids and periodontal health

• Host modulation by inhibiting systemic inflammations

Experimental periodontitis (P. gingivalis)

Diet supplementation with omega-3

Improved periodontal health

Reduced inflammation

Reduced alveolar bone loss

Increased resistance to P. gingivalis

(Van Dyke TE. Control of inflammation and periodontitis. Periodontology 2007; 45)



Essential vitamins

Vitamin C
• Necessary to collagen synthesis (connective tissues, bone, cartilage, 

teeth)

• Antioxidant effect
• Improves microcirculation  
• Protection of mucosal integrity

• Vitamin C deficiency  increased periodontal risk (1.2x)

• Vitamin C deficiency + smoking  increased periodontal risk (1.6x)

Vitamin B group
• Vital in DNA, RNA energy synthesis
• Necessary to mucosal integrity

Vitamin A
• Cellular repair, DNA replication  protection of epithelial cells



Essential minerals

Magnesium
• Regulation of the immune defense

• Inhibition of inflammatory reactions
• Inhibition of free radical production

• Reduction of periodontal risk
• In case of higher Mg/Ca ratio in serum

• Lower pocket depth 
• Reduced attachment loss
• More retained teeth

Zinc
• Necessary to protein synthesis 
 wound healing, epithelial regeneration

• If deficient  lowered lymphocyte, leukocyte count                                
 increased risk of infection



Vegetables

• Cruciferous vegetables are chemoprotective against numerous 
types of cancer (detoxify by upregulating detoxification 
enzymes and prevent oxidative cell and DNA damage)

• Green leafy vegetables (contain folate, carotenoids) slow the 
development of age-related macular degeneration and lower 
the risk of cancer

• Tomato (carotenoids/lycopene) 

Researchers reported that weekly tomato consumption 
was associated with a 40% reduction in risk for esophageal 
cancer. 

immunomodulatory effect and prevent oxidative damage 
in biological systems, such as damage to the cell membrane and 
other structures, DNA molecules, lipids, and proteins  



Classification of phytochemicals



Phytochemicals as alternative therapies

Citrus flavonoids
• widely used to treat blood vessel disorders, such as 

hemorrhoids and chronic venous insufficiency
Cranberry extract
• widely used to prevent and treat urinary tract 

infections



caffeic acid, a phenolic acid

Structure of the most important antioxidant 
plant polyphenols
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Reactive hydroxyl groups

 Neutralizing free radicals

 Chelating metallic ions

 Bounding and precipitating proteins



Polyphenols

Effects on human:
Anti-oxidant

Anti-allergy

Fat reduction

Cancer prevention



What are antioxidants?

• The word antioxidant is an umbrella term, covering many 
compounds, mainly artificial or natural compounds found in living 
organisms, food. Some antioxidants inhibit the action of oxidation-
accelerating catalysts, others themselves oxidize and exert a 
protective effect by sequestering oxygen.

• Classification:
• endogenous antioxidants produced by the human body itself (e.g. enzymes, 

coenzymes), 

• exogenous antioxidants that are taken into the body during meals (e.g. 
vitamins C and E). 

• Essential antioxidants include vitamin A (retinol, carotenoids, 
lycopene), vitamin E (tocopherol),  vitamin C (ascorbic acid), 
flavonoids, resveratrol, omega fatty acids, selenium, and some 
enzymes (glutathione peroxidase, catalase, superoxide dismutase, 
gallic acid).



What are free radicals?

• Free radicals are atomic or molecular species with one or more 
unpaired electrons in their structure. The most prominent biological 
free radicals are O2

− (superoxide), OH (hydroxyl radical) and NO 
(nitric oxide). 

• Due to their unpaired electron, they are highly chemically active, 
easily react with other molecules, and through a chain reactions 
create even more free radicals capable of damaging all cellular 
components, including proteins, lipids, carbohydrates and DNA. 

• In humans, oxidative stress caused by free radicals is thought to be 
involved in aging and the development of over 100 seemingly 
unrelated diseases including cancer, Parkinson’s, Alzheimer’s, 
atherosclerosis, myocardial infarction as well as periodontal 
disease.



Food 
oxidants

Inflammatory 
products

Cigarette 
smoke 

components

Dental 
material 
residues 

Oxidative Stress
in the

Oral Cavity 

Oral cells:

OS 
Protein carbonylation 

Membrane lipid peroxidation 
Cellular AO 

Inflammatory and AO gene 
activation

Mutations 

Saliva:

OS 
Protein carbonylation 

Salivary enzyme dysfunction
Salivary AO 

Oxidative stress sources in the oral cavity

(Avezov K et al. Oxidative stress in the oral cavity: Sources and 
pathological outcomes. Respir Physiol Neurobiol. 2015; 209: 91-4.)



Effect of phytochemicals on cancer

(Chikara S et al. Oxidative stress and dietary phytochemicals: Role in cancer 
chemoprevention and treatment. Cancer Lett. 2018; 413: 122-34.)



Chemoprevention

Cancer control by administration of one or several compounds 
either naturally occurring fruits and vegetables or chemical 
compounds
Classification of chemopreventive agents:
• Antimutagens/carcinogen blocking agents

• Phase II metabolic enzyme inducers
• N-acetyl-L- cystein
• Polyphenols
• Curcumin, dehydroepiandrosterone

• Antiproliferatives
• Retinoids/Carotenoids
• Glucose-6-phospahete dehydrogenase inhibitors
• Aspirin

• Antioxidants



Chemotherapy

• The chemopreventive effects of polyphenols (e.g. anthocyanins, 
EGCG, quercetin, resveratrol, etc.) are mediated by modulation of 
angiogenesis, apoptosis, inflammation, metastasis, proliferation 
pathways and modulation of related signals.

(Sajadimajd S. Pharm Res. 2020; 151: 104584)



Citrus Fruits

• Citrus fruits contain phytochemicals called flavonoids.

• The flavonoid hesperidin was first described about two centuries ago.

• Research has confirmed that hesperidin has shown potential as an 
anti-inflammatory agent as indicated by its ability to inhibit the 
generation of various free radicals and numerous cytokines 
including NF-κB, and COX-II, TNF-α, IL-1β, IL-6, ICAM-1, MIP-2, MCP-1, 
iNOS, ICAM-1, VCAM-1 and IL-12.

• Citrus flavonoids and their metabolites are potent antioxidants. It is 
believed that they are able to suppress many of the events of cancer 
and inflammation which involve reactive oxygen species.

• Some of the flavonoids in citrus fruits such as tangerine and orange 
are the most potent cancer fighting compounds, particularly against 
lung and prostate cancer cells.

• Citrus fruits may reduce the risk of oral cancer by 30-40 percent.



Cocoa Polyphenols 

• Cocoa powder contains more than 10 w% flavonoids, catechines
and epicatechines belonging to procyanidines

• per serving basis, the antioxidant concentration in cocoa is the 
highest: It is almost 2 times stronger than red wine, 2-3 times 
stronger than green tea, and 4-5 times stronger than that of 
black tea

• improve endothelial function 

• inhibits platelet adhesion  reduces the probability of clotting 

• might exert cardioprotective effects with respect to vascular 
function and platelet reactivity. 

• may modulate mediators of inflammation

• In the oral cavity:
• Inhibition of the biofilm development
• Inhibition of oral microorganisms (S. mutans, S. salivarius)



Berry polyphenols

• Inhibition of bacterial adhesion  Prevention and treatment 
of urinary tract infections, stomach ulcers, dental caries
• Mouthwash containing 0.6% cranberry extract is as effective in 

reducing S. mutans in vivo (68% vs. 69%) as 0.2% CHX solution
• Candida biofilm formation can be effectively inhibited by cranberry 

extract in vitro

• Cyclooxygenase (COX) inhibition  anti-inflammatory effect 
(beneficial in periodontitis)
• Cranberry anthocyanin plasma levels are sufficient to modulate cell 

signaling and gene expression and may be useful in the prevention 
and treatment of periodontitis

• Cancer prevention, glycemic control, weight loss, heart protection
• Successful animal experiments in the chemoprevention of oral 

cancers with topically and systemically applied lyophilized black 
raspberry and strawberry preparations

• Possibly play a role in delaying the development of 
neurodegenerative diseases (Alzheimer's disease, aging).



Developed countries, welfare societies

Importance of starvation and malnutrition decreased

Importance of over-feeding, overweight and obesity is 
increasing

INCREASED RISK OF SYSTEMIC DISEASES



Malnutrition

• Slimming cures, anorexia, bulimia

• Damage of the immune system  altered cellular functions 
worsening of periodontal diseases

• Protein deficiency weakened inflammatory response to 
infections

• Zn deficiency  increased risk of infections, slow wound 
healing, tissue regeneration

• Vitamin deficiency  endangered skin and mucosal health  

• Vomiting  acidic erosion on teeth and mucosa                   



WHO: 1billion overweight/obese 
worldwide in 2005

• Increasing trend  increasing health risk

•Health problems:
• Type 2 diabetes
• Cardiovascular diseases

• Periodontal diseases



Obesity

• Important risk factor in the development of periodontal 
diseases

USA, 2010 

69% of adults (≥20 yrs ) are overweight
1/3 of the population is obese 



Obesity and periodontal disease

Relative risk of periodontitis

1

3.4

8.6
(according to Saito et al. 2001)

BMI of Adults Age 20 and Older

BMI Classification

18.5 to 24.9 Normal weight

25 to 29.9 Overweight

30 + Obesity

40 + Extreme obesity

• Adipose tissue produces pro-inflammatory cytokines (IL-6) and TNF- and 
increase the circulation of reactive oxygen species  increased risk of 
periodontitis, and acerbation of existing periodontitis

• BMI positively correlates with the severity of periodontal attachment loss



Soft drinks 
(sugar sweetened beverages, SSB)

• Since 2000 the prevalence of heavy total SSB consumption (≥500 
kcal/day) increased among children (2-11yrs) (4% to 5%) and decreased 
among adolescents (12-19yrs) (22% to 16%) and young adults (29% to 
20%). Soda was the most heavily consumed SSB in all age groups except 
for children. 

• Prevalence of sport/energy drink consumption tripled (4% to 12%) 

among adolescents.

• Prevalence of obesity (USA, 2010)
• adolescents (12-19yrs) 18.4%
• children (6-11yrs) 18.0%
• children aged 2-5 years 12.1%

(J Acad Nutr Diet. 2013;113(1):43-53.)



Coke and oral health

• pH 2.7, phosphoric acid content, 10.6 gram sugar per 100 ml

• Dangerous pH in the oral cavity  erosion

• Erosive potential of coke is 10 times higher than of the orange 
juice



Sport drinks and energy drinks

Sport drinks

• products that optimize athletic 
performance by replacing fluid 
and electrolytes lost in 
vigorous exercise

• High sugar content (15-370 
kcal/100g)

• pH 3 to 4

Energy drinks

• products that cause increase 
in energy and decrease in 
fatigue to enhanced mental 
alertness and focus

• Contains stimulants (caffeine, 
taurine, guarana, ginseng, L-
carnitine, creatine)

Caffeine 32mg/100g
Taurine 400mg/100g
Energy 45-50 kcal/100g

Gatorade energy 25 kcal, Na 50mg, Mg 5mg/100g 



Caffeine (Ephedra)

• Basically burns fat (increases metabolism) and does not 

cause you to be tired 

• Inhibits calcium and iron absorption

•Side effects: 

• heart palpitations, 

• inability for the body to properly cool itself, 

• nervousness, irritability, 

• dehydration  (diarrhea, diuresis )

• possible death



Coffee

• The antioxidants in coffee may offer protection against cardiovascular 
disease and inflammatory diseases in post-menopausal women by 
reducing inflammation. 

• Studies have shown that coffee drinking has a protective effect against 
diabetes development (delay glucose absorption, improve insulin 
sensitivity). 

• Coffee contains antioxidants, polyphenols, and other compounds (but 
not caffeine) that may help to protect against development or 
progression of cancer.

• People who drank more than 4 cups of caffeinated coffee a day were 
about half as likely to die from oral/pharyngeal cancer as people who 
drank coffee only occasionally or not at all. (American Journal of Epidemiology, 2012)

http://www.cancer.org/treatment/treatmentsandsideeffects/complementaryandalternativemedicine/herbsvitaminsandminerals/phytochemicals


Green tea

• The beneficial effects of green tea are attributed to                    
the polyphenols, particularly the catechins (30 w%) 

• Catechins are potent antioxidants which reduce free radical 
damage to cells 

• Green tea has been shown to play a beneficial role in: 
• Cardiovascular diseases 

• Obesity and weight loss 

• Diabetes 

• Cancer 

• Neurodegenerative diseases (aging, Parkinson’s and Alzheimer’s disease) 

• Microbial diseases (MRSA, HIV)

• Oral Health
EGCG = Epigallocatechin gallate



Green tea and oral health

• prevents dental caries (inhibits the attachment of bacteria)

• increases the resistance of tooth enamel to acid induced erosion, 

• anti-inflammatory properties  reduces gingivitis 

• potential cancer chemopreventive agent. A study is underway to see 
the chemopreventive effect of POLYPHENON E (a decaffeinated 
green tea extract currently in Phase II clinical trials). 

• Tea catechins act as powerful inhibitors of cancer growth in several 
ways. They: 

• scavenge oxidants before cell injuries occur, 

• reduce the incidence and size of chemically 

induced tumors, and 

• inhibit the growth of tumor cells. 




