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Abstract

Introduction: Polyphenols (PPs) are reactive metabolites abundant in 
plant derived foods, especially fruits, seeds and leaves. Polyphenols 
exert preventive activity against infectious and degenerative diseases 
including oral diseases. Objective: This non-systematic review 
discusses the preventive activity of PPs in the diet against oral diseases 
as well as their limitations. Literature review: Relevant references 
have been used to summarize the beneficial effects of PPs in our 
diet and to understand why they are receiving increasing interest 
from health professionals for potential clinical use, as well as food 
manufacturers and consumers alike. Conclusion: Better knowledge 
of dietary polyphenols could offer a very economical public health 
intervention in maintaining oral health.
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Introduction 

Polyphenols (PPs) exert preventive activity 
against infectious and degenerative diseases and 
may also help prevent oral diseases via various 
mechanisms [58]. These PPs are reactive metabolites 
abundant in plant derived foods, particularly fruits, 
seeds and leaves and are characterized by the 
presence of several phenol groups, which derive 
from L-phenylalanine [8, 37, 4]. Polyphenols are 
receiving increasing interest from consumers and 
food manufacturers as they are reducing agents, 

and together with other dietary reducing agents, 
such as vitamin C, vitamin E and carotenoids, 
they protect the body’s tissues against oxidative 
stress [68].

Mechanism of action

Polyphenols are antibacterial and anti-oxidative 
natural agents [28]. Antioxidants are substances that 
scavenge free radicals-damaging compounds in the 
body that alter cells, tamper with DNA and even 
cause cell death. Antioxidants such as polyphenols 
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can neutralize free radicals and may reduce or even 
help prevent some of the damage they cause [14]. 
Since considerable evidence indicates that increased 
oxidative damage is associated with the development 
of most major age-related degenerative diseases, it 
has been speculated that PPs may have protective 
effects against such conditions [58]. According to a 
hypothesis, polyphenol (PP) activity against several 
forms of cancer, proliferative diseases, inflammation 
and neurodegeneration is mainly exerted through 
the inhibiting and modulating activities against a 
wide range of receptors, enzymes and transcription 
molecules [88].

Polyphenols in human diet

PPs are common in all human diets wherever 
fruit and vegetables are consumed [58]. Cereals, 
chocolate and dry legumes also contribute to the total 
polyphenol intake [67]. Their main dietary sources 
are fruits and plant-derived beverages such as fruit 
juices, tea, coffee and red wine. However, available 
information on quantitative PP intake is incomplete 
and comprehensive reference food composition 
tables are not available, because of the wide range 
of PPs and the considerable number of factors that 
modify their concentration in foods [58]. 

There is increasing interest in the effect of 
natural compounds, especially food extracts, on the 
resident oral microflora, both in terms of their ability 
to promote the growth of beneficial organisms and 
by their inhibition of the growth and metabolism of 
species associated with disease [60]. Of particular 
interest to us are PPs which may complement 
each other in bolstering the body’s defense against 
various ailments as well help maintain a healthy 
oral environment. 

Literature review

Polyphenols in food

Cocoa

Chocolate is very rich in PPs, and a minor 
consumption of chocolate may signif icantly 
contribute to total polyphenol intake [68]. Cocoa 
polyphenols tend to reduce inf lammation by 
regulat ing proinf lammatory mediators and 
controlling processes that oxidize low density lipids 
(LDL) in the development of atherosclerosis [73].

The possible protective effect of cocoa on 
dental caries is receiving increasing attention, 
but previously published data concerning the 
anticariogenic effects of constituents of chocolate 

are conflicting. An early study indicated that a 
high sucrose diet was equally cariogenic in the 
presence or absence of cocoa bean ash [90], while 
the incorporation of cocoa powder or chocolate into 
hamster diets was reported to reduce caries [78]. 
Later studies showed that caries scores [24] and 
the cariogenic potential indices (CPI) of chocolate 
were lower than sucrose in rat models; chocolate 
diets also resulted in lower recoverable viable counts 
of Streptococcus sorbinus [49]. Similarly, it has 
been shown in vivo [85] that the CPI of chocolate 
with high cocoa levels was less than 40% that of 
sucrose (10% w/v) and also lower than chocolates 
containing low cocoa levels. 

More recent studies have focused on the 
biological activity of various extracts of cocoa or of 
waste materials from the chocolate industry, such 
as cocoa bean husk, which is known to contain 
high concentrations of polyphenols. Whilst cocoa 
mass extracts did not inhibit the growth of oral 
streptococci or reduce caries incidence or plaque 
accumulation in a rat model [55], cocoa bean husk 
extract was effective at reducing the growth rates 
and cariogenicity of S. mutans and S. sorbinus 
[56]. The possible mechanisms underlying these 
observations are not fully understood, but some 
relevant inhibitory effects on bacterial metabolism 
(e.g. acid production, insoluble glucan synthesis) 
have been reported [56, 59, 57]. 

Tea 

Tea, made from the leaves of Camellia 
sinensis (fam. Theaceae), is one of the most 
popular beverages worldwide [40]. Tea polyphenols, 
particularly green tea catechins, are potent 
antioxidants and fight inflammation, DNA damage, 
and LDL oxidation [82].

A number of beneficial effects have been 
attributed to tea consumption, including the 
prevention of oral cancer and tooth decay [27, 94]. 
Japanese folklore has it that drinking green tea 
‘makes the mouth clean’ [65] and more specifically 
that ‘there is an old tradition that those who drink 
a large amount of green tea have less tooth decay’ 
[50]. In several animal experiments and human 
trials, green tea and black tea have been shown to 
significantly reduce plaque scores and caries index 
[51, 63, 16, 53, 35].

Tea infusions contain various amount of fluoride 
but the cariostatic effects could also be attributed to 
other components, such as the polyphenol moieties. 
Studies have indicated that tea polyphenols inhibit 
the glucosyltransferase of mutans streptococci 
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and also exert antibacterial activity against oral 
microorganisms. Green tea polyphenols have been 
claimed to exhibit antimicrobial effects against 
mutans streptococci, but only at relatively high 
levels. On the other hand, polymerized polyphenols, 
which are rich in oolong tea extracts (OTE), show 
very strong inhibitory activities. Furthermore, 
polymerized tea polyphenols decrease the cell 
surface hydrophobicity of oral streptococci including 
mutans streptococci, and inhibit cellular adhesion 
to the tooth surface. These effects collectively 
may contribute to the reduction of dental caries 
development in humans [52].

Although tea polyphenols have been shown to 
have anticancer activity in vitro and oral cancer 
preventive activity in animal models [42, 15] 
epidemiological evidence for oral cancer prevention 
has been sparse and inconclusive. For example, a 
population-based, case– control study in Denmark 
has found no association between tea consumption 
and the development of oral squamous cell cancer 
[6]. On the other hand, preliminary results from an 
intervention study have shown that oral and topical 
administration of a tea preparation significantly 
reduced the size of oral lesions and the incidence 
of micronucleated oral mucosa cells in leukoplakia 
patients compared with a nontreated group [43]. 
Because of the worldwide popularity of tea and 
because of the absence of toxicity as a natural 
dietary agent, tea is an excellent candidate for dietary 
cancer prevention [10] and at the same time could 
be seen as a dietary preventive measure against 
dental caries and periodontal diseases.

Cranberry

In the past decade, cranberry extracts have 
been attracting ever-growing attention by dental 
researchers [3]. The American cranberry is a member 
of the heath family native to North America, and it 
is known in the USA as a healthy drink containing 
a lot of vitamin C [91]. Cranberry polyphenol fraction 
has been shown to inhibit adhesion by various 
bacteria such as infectious pathogens of the urinary 
tract, Helicobacter pylori and pathogens of oral 
disease [13, 23, 39, 62, 72, 87]. A non-dialysable 
cranberry fraction enriched in high molecular 
weight polyphenols has very promising properties 
with respect to cariogenic and periodontopathogenic 
bacteria, as well as to the host inf lammatory 
response and enzymes that degrade the extracellular 
matrix. Cranberry components are potential anti-
caries agents since they inhibit acid production, 
attachment and biofilm formation by Streptococcus 

mutans. Glucan-binding proteins, extracellular 
enzymes, carbohydrate production, and bacterial 
hydrophobicity, are all affected by cranberry 
components. Regarding periodontal diseases, the 
same cranberry fraction inhibits host inflammatory 
responses, production, and activity of enzymes 
that cause the destruction of the extracellular 
matrix, biofilm formation, and adherence of 
Porphyromonas gingivalis, and proteolytic activities 
and coaggregation of periodontopathogens [3]. 
Gregoire et al. [23] suggested that the biological 
activity of cranberry extracts resulted from the 
complex mixture of flavonoids rather than a single 
active compound. 

Grape

Raisins contain polyphenols, flavonoids, and 
high levels of iron that may benefit human health. 
However, their oral health benefits are less well 
understood. It has been hypothesized that raisins 
contain antimicrobial phytochemicals capable of 
suppressing oral pathogens associated with caries 
or periodontal diseases and thus benefit oral 
health. Oleanolic acid has been shown to suppress 
in vitro adherence of cariogenic Streptococcus 
mutans biofilm. Grape seed extract, high in 
proanthocyanidins, has shown to positively affect 
the in vitro demineralization and/or remineralization 
processes of artificial root caries lesions, suggesting 
its potential as a promising natural agent for 
noninvasive root caries therapy [89].

Apple 

Apples contain many types of phenolic derivates 
and f lavonoids. Apple pulp contains catechin, 
procyanidin, caffeic acid and chlorogenic acid 
among other components. The skin contains all the 
aforementioned substances as well as flavonoids, 
not present in pulp, such as quercetin glycosides 
and cyanidin glycosides [2]. Studies show that 
the anti-inflammatory and antioxidant qualities 
of apple polyphenols have a wide range of health 
benefits, including protection of colon cells against 
free-radical damage that could cause cancer [70], 
prevention of bone loss in an experimental model 
of menopausal osteoporosis [61], decreased lipid 
oxidation, and cholesterol reduction. Population 
studies have linked increased consumption of apples 
with lower risk of some cancers, cardiovascular 
disease, asthma, and diabetes [5].

Applephenon is apple polyphenol extract 
produced commercially from unripe apples, and 
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has been used as food additive in order to prevent 
oxidation of components in foods and its application 
in functional foods is expected. In a lipid metabolism 
regulation study, administration of applephenon 
had the potential to exert strong anti-oxidative 
activity and to inhibit consumption of vitamin E 
and anti-oxidative enzymes [1]. 

Yanagida et al. [92] in an in vitro study, found 
that apple polyphenols (APP) markedly inhibited 
the activity of glucosyltransferases (GTF) purified 
from the cariogenic bacterial cells but showed no 
significant effect on the growth of the cariogenic 
bacteria. The strongest GTF inhibitors in APP 
were apple condensed tannins (ACT), a mixture 
of procyanidins. This means that APP and ACT 
might selectively inhibit the bacterial GTF activity 
under oral conditions.

Wine

Moderate wine consumption is known to 
have beneficial effects on human health [12]. The 
antioxidant and antiradical properties, particularly 
of red wine, attributed mainly to high polyphenol 
content [20, 64, 21], appear to protect against the 
risk of coronary heart disease and cancer. Wine also 
possesses antimicrobial properties. Sugita-Konishi 
et al. [79] showed the in vitro antibacterial activity 
of red and white wines against three potential 
enteropathogenic bacteria; the activity was exerted 
by polyphenol free fractions and was lost after the 
evaporation of small molecules, particularly acetic 
acid, suggesting that this small molecule could be 
responsible for the antibacterial activity. Findings 
in a study showed that wine is active against oral 
streptococci and S. pyogenes and suggest that it 
enhances oral health [12] although it may not be 
entirely attributed to the polyphenol content.

Along with the potential value for medicine, the 
discovery that the waste products of wine making 
such as fermented seeds and skins cast away after 
grapes are pressed, interfere with the ability of 
bacteria to contribute to tooth decay may be useful 
in drug-making and has economic implications. 

Polyphenols in the oral cavity

Oral mucosa, where PPs reach highest 
concentration with respect to all other tissues 
is constantly exposed to oxidative stress from 
environment and diet [25, 34]. Proline-rich proteins 
(PRPs) and histatins together with PPs form stable 
complexes in the oral cavity which remain stable 
throughout the whole gastrointestinal tract [48, 75]. 
The hypothesis of direct anti-oxidant activity of PPs 

is potentially valid in explaining their preventive 
effect against diseases of the oral cavity, where PPs 
come into direct contact with tissues before being 
absorbed and metabolized [26] and are activated into 
aglycones by human and bacterial enzymes [86].

Some PP hydroxyls are very reactive but there 
are other important defensive functions with 
respect to their effect on dental diseases such as 
plant defense against pathogenic micro-organisms: 
Phenolic acids are antimicrobials and are directly 
involved in the response to micro-organisms [58]. 
Mechanisms well documented are hydrogen peroxide 
production, bacterial protein or enzyme inhibition 
and disinfectant activity of phenolic acids [11].

The activity of PPs against microbial enzymes 
and proteins is concentration dependent: at 
low concentration, PPs interfere with specific 
sites, whereas at high concentrations they cause 
denaturation [18]. PPs interact with microbial 
membrane proteins, enzymes and lipids, thereby 
altering cell permeability and permitting the loss 
of protons, ions and macromolecules [18, 33, 80]. 
In addition, micro-organisms stressed by exposure 
to PPs upregulate proteins related to defensive 
mechanisms, which protect cells or help cells survive, 
while simultaneously they down regulate various 
metabolic and biosynthetic proteins involved [9].

Oral cancer 

The anticancer activity of several PPs is due to 
their ability to inhibit enzymes in carcinogenesis 
and tumor development [88, 19]. Catechins from tea 
inhibit the production of important metalloproteinases, 
thus potentially reducing invasion and migration 
[31], inducing apoptosis [32, 45] and growth arrest 
in both oral cancer [45] and oral leukoplakia cell 
lines [36]. Prevention of oxidative stress, modulation 
of carcinogen metabolism and prevention of DNA 
damage have been suggested as possible cancer 
preventive mechanisms for tea and tea polyphenols 
[93]. Other PPs inhibit DNA adduct formation and 
reduce cell proliferation in human oral cancer cells 
infected by human papillomavirus, implicated in the 
development of some oral cancers, inhibit proliferation 
in non-infected cells, show cytotoxic activity and induce 
apoptosis and cell differentiation [58]. 

Periodontal disease

PPs may also contribute to increase the anti-
oxidant activity of oral f luids. When there is 
disequilibrium between oxidative stress and anti-
oxidant activity, periodontal tissue destruction may 
appear. This suggests that antioxidant rich diets 
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might inhibit periodontal disease development 
and progression, particularly in subjects exposed 
to environmental and dietary sources of oxidative 
stress [58].

Lee et al. [40] showed that delivery of tea PPs 
by holding green or black tea in the mouth for 
2-5 minutes increases the anti-oxidant capacity of 
saliva. Staudte et al. [77] said daily consumption 
of two fresh grapefruits for 2 weeks increases 
phagocytic activity of polymorphonuclear leucocytes 
in gingival crevicular fluid. PPs are also known 
to have antibacterial activity against periodontal 
pathogens, prevent biofilm formation and even 
decrease pocket depth with local application. He et 
al. [29] in their study showed that tea polyphenol 
had an effect in promoting the proliferation of 
human periodontal ligament fibroblasts. Sakanaka 
[66] et al. studied the inhibitory effects of green 
tea polyphenols on the production of a virulence 
factor of the periodontal-disease-causing anaerobic 
bacterium Porphyromonas gingivalis and showed 
that continuous application of tea polyphenols on 
a daily basis can be considered as a useful and 
practical method for the prevention of periodontal 
diseases.

Dental caries 

The ef fect of PPs against denta l caries 
has been generally investigated indirectly. PPs 
act against mutans streptococci by inhibiting 
glucosyltransferase (GTF) activity and insoluble 
glucan synthesis, adherence inhibition on hard 
surfaces, inhibiting acid production from sucrose 
or glucose, bacteriostatic activity against mutans 
streptococci and down regulation of essential 
enzymes for streptococcus mutans metabolism. 
Smullen et al. [76] in their study reported that 
commercially available and 70% aqueous propanone 
(P70) of unfermented cocoa, epicatechin polymer 
fraction, green tea and red grape seed were 
bacteriostatic and prevented acid production when 
added at the minimum inhibitory concentrations 
to cultures of S. mutans grown in a chemically 
defined medium supplemented with either glucose 
or sucrose. The extracts also reduced adherence 
of S. mutans to glass.

In vitro studies investigating the effect of specific 
PPs against mutans streptococci showed that 
tannins inhibit human salivary alpha-amylase which 
catalyzes hydrolysis of starch to oligosaccharides 
and binds to viridans streptococci and enamel, 
which in turn provide an acidogenic food source 
for cariogenic micro-organisms on the tooth surface 

[69]. Cocoa flavonols stimulate peripheral blood 
mononuclear cells to secrete interleukin 5, which 
in turn, stimulates IgA production, thus possibly 
protecting against mutans streptococci [44].

Matsumoto et al. [46] in an in vivo study 
showed that administration of the oolong tea extract 
and its chromatographically isolated polyphenol 
compound into diet and drinking water resulted 
in significant reductions in caries development and 
plaque accumulation in rats infected with mutans 
streptococci. 

High consumers of coffee, barley coffee, tea 
and wine show lower lactobacilli and mutans 
streptococci levels in plaque and saliva and lower 
dental plaque scores than low/ non-consumers [74]. 
Results of another study indicate that cariostatic 
activity of oolong tea extract was effective even after 
the establishment of S. sorbinus in the oral cavity 
and was more effective in drinking water than in 
diet. Furthermore, OTE may contain some anticaries 
substances that affect the virulence of S. sorbinus 
other than glucosyltransferases [54].

In an in vivo study conducted to study the effect 
of mouth washes containing oolong tea extract on 
plaque deposition in human volunteers, the results 
showed that while OTE significantly inhibited 
plaque deposition it has no significant effect on 
S. mutans. It was concluded that OTE had strong 
antiplaque properties due to its ability to inhibit 
insoluble glucan synthesis [83].

Despite studies showing the preventive effect of 
polyphenols, the evidence that they are an active 
anti-caries measure is only classified as fair since 
they do not decrease caries incidence directly.

Food and nutritional supplements

The current evidence for protective effects of 
PPs against oral diseases should lead to dietary 
recommendations that maybe optimized for 
particular population groups as well as to the design 
of new food products that may satisfy future needs. 
There is already a gradual change taking place in 
food guide pyramids with polyphenol rich foods 
being a small but important part of the balanced 
diet. It has also generated new expectations for 
improvements in health, with great interest from the 
food and nutritional supplement industry regarding 
promotion and development of polyphenol-rich 
products [67]. PPs are already being incorporated 
into chocolates, chewing gums, mouth rinses and 
beverages in order to prevent dental diseases. But 
many of the products available today are yet to 
receive FDA approval even though they are already 
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being promoted as antioxidant and polyphenol rich 
products.

A study investigating the potential use of tea 
polyphenol extracts in jelly candies, its taste, color, 
consistency and general consumer’s acceptance 
indicated that tea polyphenols extracts were 
accepted by consumers as food product constituents, 
and might be an interest of wider usage as food 
components [22]. 

Hannig et al. [28] in their study to investigate 
the effect of different polyphenolic beverages like 
black tea, green tea, grape juice, cistus tea or red 
wine on initial bacterial adherence to enamel in the 
oral cavity; showed that rinses with all beverages 
reduced the amount of detectable bacteria. They 
concluded that rinses with certain polyphenolic 
beverages as well as consumption of these foodstuffs 
may contribute to prevention of biofilm induced 
diseases in the oral cavity. The anti-cariogenic effects 
against alpha-haemolytic streptococci showed by 
polyphenols from cocoa, coffee, and tea in a study 
by Ferrazzano et al. [17] also suggest further studies 
to a possible application of these beverages in the 
prevention of pathogenesis of dental caries.

However, it is still impossible to evaluate the 
individual and societal benefits that increases 
in polyphenol intake could have for the general 
population or for particular groups at specific 
disease risk [67].

Discussion

Drawbacks/ limitations

The main factor that has delayed research 
on polyphenols is the considerable diverse and 
complexity of their chemical structures [67]. 
Polyphenols are not evenly distributed in plant 
tissues, and food fractionation during processing 
may result in a loss or enrichment of some phenolic 
compounds [68]. In apple, quercetin is found in the 
peel (1 mg/g fresh weight); the peeled fruit contains 
no other flavonols [7]. Similarly, polyphenols in 
wheat grain are principally contained in the outer 
layers (aleurone cells, seed coat) and are lost during 
the refining of flour [71]. Conversely, pressing may 
result in the solubilization of phenolic compounds 
in juices otherwise present in the unconsumed parts 
of the fruit [68]. For a number of reasons, including 
structural diversity, lack of standardized analytical 
methods and variation of content in a particular 
foodstuff, it is extremely difficult to estimate the 
average daily intake of polyphenols. Most authors 
refer to the data published 25 years ago. A daily 

intake of 1 g of total phenols was reported, but 
the methods used to obtain this result were not 
detailed [68, 38]. It appears that polyphenol intake 
depends to a large extent on dietary habits and 
preferences. This concerns not only the consumption 
of polyphenols as a whole or that of the different 
classes of polyphenols but also that of each 
individual phenolic compound. The evaluation of 
polyphenol dietary intake still lacks precision. Most 
of the data on polyphenol content in food originate 
from scattered sources. A more comprehensive and 
thorough survey of the occurrence in food of the 
various types of polyphenols must be undertaken 
using well-standardized methods [68]. Much of 
the evidence on the prevention of diseases by 
polyphenols is derived from in vitro or animal 
experiments, which are often performed with doses 
much higher than those to which humans are 
exposed through the diet [67]. At the same time, 
maintenance of a high concentration in plasma 
requires a repeated ingestion of the polyphenols 
over time, as has been observed with volunteers 
consuming tea every 2 hours [84].

However, the half-life of metabolites formed 
in the colonic microf lora is longer due to the 
long residence time of polyphenols in the colon. 
Measurement of the plasma antioxidant capacity 
suggests that more phenolic compounds are 
present, largely in the form of unknown metabolites, 
produced either in our tissues or by the colonic 
microflora. It will be important to learn more about 
these metabolites, particularly because of their 
potent biological activity. We need to better assess 
the role of the microflora in the bioavailability of 
polyphenols and to determine the proportions of 
the plasma phenolic metabolites absorbed by the 
small intestine or by the colon after transformation 
by the micro-flora. Changes in the composition 
of the colonic microflora could explain the large 
interindividual variations in bioavailability [68]. 

We should not forget that many polyphenols 
have a taste and/or a color [41]; food must be 
not only good for health but also acceptable 
to consumers [67]. After the consumption of a 
given source of polyphenols or of a given diet, we 
should be able to evaluate the contribution to the 
prevention of oxidative stress with regard to other 
dietary antioxidants as well as be able to predict 
the tissue levels of specific metabolites that may 
bind to specific receptors and trigger the responses 
beneficial for our health [68]. The mechanism of 
action of PPs in vivo could be different from the 
in-vitro mechanism. In fact classical antioxidant 
activity is unlikely to be the principal explanation 
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for cellular effects in humans where non-specific 
protein or enzyme modulating mechanisms are 
primarily involved [58].

Finally, it must be pointed out that exposure 
levels depend on the mode of presentation of the 
polyphenols. The risk of consuming high doses of 
polyphenols from naturally polyphenol rich foods 
is low, but we must take into account the negative 
effects of other ingredients in these foods, such 
as cholesterol increasing fats in coffee, alcohol in 
wine, and fat in chocolate [47]. Pediatric dosages 
for polyphenol consumption have still not been 
determined.

Safety 

At times there can be over-estimation of current 
knowledge regarding beneficial effects when we 
need to consider the safety. Companies selling 
various PP rich products give different dosages and 
recommendations, all which are commonly found on 
the internet. Furthermore, a significant increase in 
the consumption of polyphenols, as for many other 
phytomicronutrients, may not be without risks [47]. 
Some hazards associated with the consumption of 
polyphenols are documented, but evaluation among 
humans is still very limited [67].

People with heart problems, kidney disorders, 
stomach ulcers, and psychological disorders 
(particularly anxiety) should not take green tea. 
Pregnant and breast-feeding women should also 
avoid green tea [14]. The inhibition of non-heme 
iron absorption attributable to simultaneous tea 
consumption is well known; high consumption of 
polyphenols may increase the risk of iron depletion 
in populations of individuals with marginal iron 
status [81].

Intakes from habitual diets are usually lower 
than the doses used in these studies, and the 
food matrix may also inf luence the effects of 
polyphenols, which may explain why observational 
epidemiologic studies have not shown, for example, 
any carcinogenic effects of polyphenols to date 
[30]; although this is probably also attributable to 
lack of accurate exposure assessment and residual 
confounding [47].

Before human intervention trials are designed 
to confirm the effect of PPs on the oral cavity with 
use of fortified foods or supplements, a safety 
assessment of applied dose should be performed 
[41]. But the known effects mentioned make human 
trials with high doses of these PPs unethical. 
Before we reach that stage, however, we need to 
accumulate substantial data from in vitro, animal, 

and observational epidemiologic studies with only 
relevant forms and doses, to ascribe a potential 
beneficial effect to total or specific polyphenol 
intake.

In the 17th century, Paracelsus rightly said, 
“All substances are poisons; there is none which 
is not a poison. It is the dose that distinguishes a 
poison from a remedy”. [47]

Conclusion 

In summary, regular consumption of foods/ 
beverages containing polyphenols may help prevent 
oral cancer effectively. With regard to dental diseases, 
studies on humans are needed to confirm the 
promising results provided by many experimental 
studies. Better knowledge of structure, dose and 
bioavailability of dietary polyphenols will be 
essential in the future to properly evaluate their role 
in the prevention of oral diseases. And if all this 
is substantiated, putting PPs on the menu could 
offer a very economical public health intervention 
in maintaining oral health.
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