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Introduction

In the oral cavity, dental caries and periodontitis are the most 
prevalent diseases. The etiology for both these conditions can be 
traced to dental plaque. Dental plaque is one of the important play-
ers in etiology of dental caries, as it harbours microorganisms, and 
protects them from body’s immune system [1]. Even though a lot of 
research has been done to trace the exact etiology and pathogen-
esis, most of it is still unclear [2]. Currently, the techniques used in 
preventing dental caries involve the use of fluoride, which makes 
tooth structure more resistant to acid attack, or use of chlorhexi-
dine mouthwash, an effective chemical anti plaque agent [3] and 
various antibiotics to modulate host response in periodontitis [2]. 
But these agents have their limitations as well as adverse effects 
such as the potential toxic effects of fluoride. Moreover, irrational 
use of antibiotics leads to alteration of the gut flora, causing condi-
tions like diarrhea [4]. Long term use of antibiotics also leads to 
development of resistance in bacteria, which is a big problem in 
itself [5-7]. The gold standard for prevention of periodontitis, that 
is, chlorhexidine, results in staining of teeth. Thus, it's long term 
use isn't advocated [3]. Currently, the trend in research is in the 
direction of identifying active components from natural products 

for potential use in dentistry [8,9]. Plant derived products have at-
tracted a lot of attention. They contain various secondary metabo-
lites like polyphenols, terpenoids, alkaloids, lectins, polypeptides 
and polyacetylenes, which are known to be antimicrobial agents 
[10]. Out of these, the polyphenol group has been widely studied 
[2]. Polyphenol is a substance that has atleast 1 aromatic ring with 
1 or more hydroxyl groups [11,12]. Polyphenol group consist of 
phenolic acids and flavanoids. Flavanoids include substances like 
anthocyanins and anthocynadins, catechins, flavones, isoflavones, 
lignins, proanthocyanidins, stilbenes and tannins all of which has 
shown some or the other therapeutic effects to an extent [10]. The 
plant extracts that have been identified for potential use in den-
tistry are tea, coffee, cranberry, propolis, red wine, grapes and 
many more [2,10]. The reason for moving towards a herbal source 
rather than a chemical source, is to overcome the adverse effects 
of already established materials. This article has reviewed poten-
tial of Red Wine as an antiplaque agent. Here Red Wine and Grape 
Seed Extract are considered collectively to be same. This is done 
so because Grape seed extract is the product obtained from seeds 
of  Vitis vinifera which may include parts of the skin [2,9] whereas 
Red wine is obtained from extract of crushed fruit of Vitis vinifera 
which is subjected to the fermentation process [10,12].
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Wine is a very common and widely consumed beverage which 
is known to have many properties like protective effects against 
oral infections, bone and cardiovascular diseases [1,2,10,12]. Wine 
is characterized by high levels of polyphenols whose quality and 
quantity is dependent on grape variety, environmental location, 
climate, sun exposure, and the wine making process [13,14]. Par-
ticularly the red wine obtained from dark skinned grapes contain 
3500 mg/L of polyphenols, in which flavanoids amount to 1000 - 
1800 mg/L [15]. Tannins present in red wine cause an increase in 
anthocyanin stabilization, which provides the colour intensity, an-
tioxidants, and radical scavenging properties [16]. Recent research 
has indicated that moderate consumption of red wine has positive 
effects on human health, owing to its high polyphenol composition 
which are well known anti-oxidants and free radical scavengers 
[17]. It has been known to exert health benefits with regards to 
chronic degenerative diseases like CVS pathologies, cancer, diabe-
tes, and its complications [17-24].

Red wine and its effects on oral cavity

In addition to the health benefits, the significant polyphenol 
fraction may also be a potential therapeutic agent in the oral cavity.

1. Proanthocyanidins are effective in preventing dental caries 
by inhibiting surface adsorbed glucosyltransferase and F-
ATPase activities, as well as inhibition of bacterial acid pro-
duction [1,25].

2. Studies have also indicated that there is interference in 
Streptococcus mutans adhesion to saliva coated hydroxyapa-
tite, thereby inhibiting biofilm formation [1].

3. Inhibits demineralization and/or promotes remineralisa-
tion of root surface caries [26].

4. In vitro studies have concluded that red wine exhibits anti 
bacterial properties against caries causing microorganisms 
[27].

5. Grape seed extract has been proven to promote reminerali-
sation of dental caries [26,28].

6. Red wine and dealcoholized red wine demonstrated anti mi-
crobial activity against F. nucleatum and Streptococcus ora-
lis, which are components of supragingival plaque, as well 
as, Porphyromonas gingivalis and Prevotella intermedia that 
are known to play a key role in development of periodontitis 
[29].

7. Development of periodontal disease is known to be associ-
ated with a decrease in antioxidant activity of gingival cre-

vicular fluid. Polyphenol fraction of red wine, being a strong 
oxidising agent, may contribute in increasing the antioxidant 
activity of the crevicular fluid, thereby, preventing periodon-
tal disease [12,30].

8. Polyphenol fraction may also increase the phagocytic activ-
ity of the polymorphonuclear lymphocytes in the crevicular 
fluid aiding in antibacterial activity [31].

9. Moreover, the polyphenol fraction is also known to counter-
act production of Prostaglandin E-2 (PGE2) by P. gingivalis 
thus limiting the ill-effects [32]. 

10. The polyphenol fraction may also have a key role in prevent-
ing oral cancer because of their ability to inhibit enzymes in-
volved in carcinogenesis and tumor development. They can 
also inhibit DNA adduct formation and the cell proliferation 
in oral cancers caused by human papilloma virus [30].

Discussion

It has been established that the first step of dental plaque for-
mation is the adhesion of bacteria to the teeth surfaces [1]. Dental 
plaque is one of the etiological factors for development of dental 
caries as well as periodontitis. Dental plaque harbours the bacteria 
responsible for them and protects it from the host’s immune sys-
tem. The negative consequences of dental caries and periodontitis 
not only result in loss of a tooth but decrease the efficiency of the 
stomatognathic system [3].

To overcome the drawbacks of antibiotics and fluorides, current 
trend in preventing them is moving in the direction of using prod-
ucts from natural sources as they have little to no reported adverse 
effects. 

Red wine is an age old beverage consumed since centuries. There 
are 39 compounds which occur commonly in all wine samples, of 
which, many possess well documented antibacterial activity [33]. 
Out of these compounds, the polyphenol fraction has attracted the 
most attention, as the anti plaque properties are associated with it.

Oral mucosa is the place where the polyphenol fraction reaches 
its highest concentration, as compared to other tissues, and is con-
stantly exposed to the oxidative stress from environment and diet 
[34,35]. The hypothesis which states that direct antioxidant activ-
ity of polyphenols explains its preventive activities against various 
oral diseases is potentially valid [30]. The polyphenols come in di-
rect contact with tissues before they are absorbed and acted upon 
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by human and bacterial enzymes thereby [36], converting it into 
aglycones [37]. The phenolic acids are antibacterial and directly in-
volved in response to microorganisms [38]. Their activity is based 
on hydrogen peroxide production, bacterial protein or enzyme 
inactivation and disinfectant activity [39]. Polyphenol activity 
against various microbial enzymes and/or proteins is concentra-
tion dependent. At low concentration specific sites are affected by 
them, whereas at higher concentration it causes denaturation [40].

Other components of wine such as flavan-3-ols (e.g. epicat-
echin, catechin, etc) are present in solid part of grape berry pos-
sessing antioxidant and antibacterial effects [33,41]. Tannins of-
fer astringency which refers to a puckering and drying sensation 
in mouth. It occurs as a result of forming complexes with Salivary 
proteins and has also demonstrated antimicrobial activity includ-
ing activity against all oral pathogen [42].

In a study conducted by Lorenzo., et al. they compared the anti-
microbial activity of wine against S. mutans, S. salivarius and S. pyo-
genes. Moreover, they also studied the changes occurring in wine 
during the fermentation process. They concluded that all their 
samples exhibited antimicrobial activity against the tested micro-
organisms. Also, the antimicrobial property isn’t influenced by the 
fermentation process. Moreover, they also concluded that there 
was a positive correlation between the antibacterial property and 
the antioxidant concentration [10].

Another study done by Furiga., et al. concluded that their wine 
extracts inhibited the glycosyltransferase (GTF) activity thereby 
preventing the first step in plaque formation that is adhesion [1].

In another study, it was concluded that high consumers of poly-
phenol rich food such as coffee, tea and red wine showed lower 
Lactobacilli and S. mutans count and lower dental plaque scores as 
compared to low/non consumers [43].

Drawbacks/Limitations

Although there are many positive health benefits in consuming 
red wine, there are certain challenges which need to be overcome 
first. Studies are required to understand the influence of oral envi-
ronment on the active components of red wine as well as the anti-
bacterial activity. Additionally, the contact time between the wine 
and oral tissues is quite less to exert its positive effects [3]. This 
needs to be taken into consideration. Moreover, certain cultures 

prohibit the intake of alcohol. Red wine leads to staining of com-
posite restorations which may be present intraorally [44]. These 
drawbacks have to be dealt with before advocating the use of red 
wine as a potential anti plaque agent. 

Although polyphenols have been demonstrated to have potent 
preventive properties especially against oral diseases, there are 
still questions which need to be answered. First, there are con-
cerns over the maximum concentration of polyphenol which can 
be consumed safely. Most researchers rely on data which has been 
published 25 years back. Adult as well as pediatric doses have to 
be standardized for which human trials will be required [30]. Poly-
phenols also have a taste and/or colour. Food should not only be 
healthy but should be acceptable too [45,46]. The mechanism of 
action of polyphenols may be different in vivo as compared to the 
in vitro trials which should be taken into consideration as well [38].

Conclusion

Grape seed extract and red wine have been known to be con-
sumed by humans since time immemorial. The polyphenol content 
of red wine is known to exert antimicrobial effects. The studies 
which have been done till date are in vitro in nature, and the exact 
mechanism of how red wine acts in in vivo conditions still need to 
be studied. Recent experimental data has suggested that polyphe-
nols can be used in various biomaterials to counteract bacterial 
colonization without resorting to the addition of toxic chemicals. 
This may lead to development of a new generation of biomaterials, 
which are anti infective, devoid of toxicity, and have interesting bio-
logical properties. Moreover, a fraction of red wine, rich in polyphe-
nols, can be incorporated into food items such as chewing gums or 
lozenges. Red wine exhibits potential, but it requires further stud-
ies and clinical trials to completely understand its mechanism of 
action. There are still issues which require to be attended before it 
can be used as an anti plaque agent globally.
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