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A B S T R A C T

Antioxidants play a crucial role in maintaining good oral health by preventing and treating a variety of
oral diseases. Periodontal disease, oral cancer, and tooth decay are all conditions that can be prevented
or treated with the help of antioxidants. Antioxidants help neutralize the free radicals that cause cellular
damage and inflammation, which can contribute to the development of these diseases. Antioxidants
reduces inflammation in the gums and improve overall gum health, protect against the harmful effects
of carcinogens that can cause oral cancer, and prevent tooth decay by neutralizing the acids produced
by bacteria in the mouth. Some common sources of antioxidants include fruits, vegetables, nuts, and
seeds, which are rich in vitamins C and E, as well as other beneficial compounds such as carotenoids
and flavonoids. By including antioxidant-rich foods in our diets and practicing good oral hygiene, we can
help protect our teeth and gums from damage and maintain a healthy and beautiful smile.
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1. Introduction

Antioxidants are naturally occurring compounds that help
protect our cells from the damaging effects of free radicals.
Free radicals are highly reactive molecules that can cause
cellular damage and inflammation, which can contribute to
the development of various diseases, including cancer, heart
disease, and diabetes.1

In the context of oral health, antioxidants have been
found to play a crucial role in preventing and treating a
variety of oral diseases, including periodontal disease, oral
cancer, and tooth decay.

Periodontal disease, which is characterized by
inflammation of the gums and the surrounding tissues,
is a common oral disease that affects millions of people
worldwide. Studies have shown that antioxidants can help
reduce inflammation in the gums and improve overall gum
health. This is because antioxidants help neutralize the free
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radicals that cause inflammation and damage to the gum
tissues.2

Oral cancer is another serious oral disease that can
be prevented and treated with the help of antioxidants.
Research has shown that antioxidants can help protect the
cells in the mouth from the harmful effects of carcinogens,
which are substances that can cause cancer. This is because
antioxidants help neutralize the free radicals that can
damage DNA and other cellular components, which can
lead to the development of cancer.

Antioxidants can also help prevent tooth decay by
neutralizing the acids produced by bacteria in the mouth.
These acids can erode the enamel of the teeth, leading to
cavities and other dental problems. By neutralizing these
acids, antioxidants can help protect the teeth from damage
and decay.2

Some common sources of antioxidants include fruits,
vegetables, nuts, and seeds. These foods are rich in vitamins
C and E, as well as other beneficial compounds such as
carotenoids and flavonoids. Some examples of antioxidant-
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rich foods include berries, citrus fruits, spinach, kale,
almonds, and walnuts.

Antioxidants play a crucial role in maintaining good oral
health by helping to prevent and treat a variety of oral
diseases. By including antioxidant-rich foods in our diets
and practicing good oral hygiene, we can help protect our
teeth and gums from damage and maintain a healthy and
beautiful smile.3

Antioxidants work by neutralizing free radicals,
preventing them from causing further damage to cells and
tissues.

2. Free Radicals

Free radicals are highly reactive molecules that can cause
damage to cells and tissues in the body. They are produced
as a natural byproduct of various metabolic processes in
the body, as well as by external factors such as exposure
to radiation and pollution.

Free radicals can cause damage to cells by stealing
electrons from other molecules in the body, which can
disrupt normal cellular processes and lead to oxidative
stress. This can contribute to the development of various
diseases, including cancer, heart disease, and Alzheimer’s
disease.4

Antioxidants are compounds that can help protect the
body from the damaging effects of free radicals. They
work by neutralizing free radicals and preventing them from
causing damage to cells and tissues. Antioxidants can be
found in a variety of foods, including fruits, vegetables, nuts,
and seeds.

Some examples of antioxidants include vitamins C and
E, beta-carotene, and selenium. These compounds work by
donating electrons to free radicals, which neutralizes their
harmful effects and helps protect the body from damage.3

In addition to their role in preventing disease,
antioxidants have also been found to have anti-aging
benefits. This is because oxidative stress and damage to cells
can contribute to the aging process, and by neutralizing free
radicals, antioxidants can help slow down this process.

Overall, free radicals and antioxidants play an important
role in maintaining good health. By including antioxidant-
rich foods in our diets and practicing healthy lifestyle habits,
we can help protect our bodies from the harmful effects of
free radicals and maintain optimal health and well-being.5

3. Oxidative Stress and Oral Diseases

Oxidative stress occurs when there is an imbalance between
the production of free radicals and the body’s ability to
neutralize them with antioxidants. This can lead to cellular
damage and inflammation, which can contribute to the
development of various diseases, including oral diseases.3

Periodontal disease, for example, is characterized by
inflammation of the gums and the surrounding tissues.

Studies have shown that oxidative stress plays a key role
in the development and progression of periodontal disease.
The free radicals produced during the inflammatory process
can cause damage to the gum tissues and lead to further
inflammation, which can exacerbate the disease.

Oral cancer is another oral disease that is associated with
oxidative stress. The DNA damage caused by free radicals
can contribute to the development of cancerous cells in
the mouth. Antioxidants can help protect against this by
neutralizing free radicals and reducing the risk of DNA
damage.4

Tooth decay is also linked to oxidative stress. The acids
produced by bacteria in the mouth can erode the enamel of
the teeth and lead to cavities. Antioxidants can help protect
against this by neutralizing these acids and preventing
damage to the teeth.5

Overall, oxidative stress is a key factor in the
development of various oral diseases. By including
antioxidant-rich foods in our diets and practicing good oral
hygiene habits, we can help protect our oral health and
prevent the harmful effects of oxidative stress.

4. Types of Antioxidants

Antioxidants play a crucial role in maintaining oral health
by neutralizing harmful free radicals and reducing oxidative
stress. There are several types of antioxidants that can be
found in food and supplements, each with unique benefits
for oral health.6

One type of antioxidant commonly found in oral health
products is vitamin C. This water-soluble vitamin is known
for its ability to boost the immune system, promote collagen
synthesis, and reduce inflammation. In the mouth, vitamin
C can help prevent gum disease by strengthening the
connective tissues that hold teeth in place and protecting
against the buildup of harmful bacteria.7

Another important antioxidant is vitamin E, which is
known for its ability to reduce inflammation and protect
against damage from UV radiation. In the mouth, vitamin
E can help prevent oral cancer by reducing oxidative stress
and promoting healthy cell growth.

Green tea is another source of antioxidants that can
benefit oral health. The polyphenols found in green tea
have been shown to have anti-inflammatory and anti-cancer
properties, making it a powerful ally in the fight against oral
disease.7

Resveratrol, a compound found in grapes and red wine,
is another antioxidant with oral health benefits. It has been
shown to reduce inflammation and improve the health of
gum tissue, as well as prevent the growth of oral cancer
cells.8

Finally, carotenoids, such as beta-carotene and lycopene,
are powerful antioxidants that can be found in fruits and
vegetables. These compounds have been shown to protect
against oral cancer and promote overall oral health.8
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In conclusion, there are several types of antioxidants
that can benefit oral health, including vitamin C, vitamin
E, green tea polyphenols, resveratrol, and carotenoids.
Incorporating these antioxidants into your diet or oral health
routine can help protect against oxidative stress and reduce
the risk of oral disease.8

5. Antioxidents Used in Dentistry

5.1. Antioxidents in oral diseases

In dentistry, antioxidants are frequently utilized to treat
benign conditions or premalignant lesions. Free radicals
have been linked to a number of oral illnesses, including
oral cancer, leukoplakia, and periodontitis, which are the
most prevalent premalignant lesions. There is potential use
for a broad range of antioxidants in dental treatments. For
instance, eugenol is useful for toothaches, green tea is useful
for leukoplakia, and ascorbic acid is useful for gingivitis.

Early prevention of oral cancer can be achieved using
dietary alternatives such as beta carotene, provitamin
A, vitamin A, vitamin C, vitamin E, lipoic acid, zinc,
selenium, and spirulina. This is especially effective in
cases of premalignant lesions, premalignant conditions, and
carcinoma in situ.9

5.2. Tooth bleaching

The process of bleaching releases ROS. Bleaching products
contain 10–40% hydrogen peroxide or 10–22% carbamide
peroxide as their active components. These agents work
by oxidizing organic pigments in the tooth structure
by chemical means. Hydrogen peroxide may produce
strong oxidizing agents called hydroxyl radicals, which
are oxygen-derived free radicals, when it comes into
contact with metal ions like iron ions. The hydroxyl
radical serves as an oxidant during the hydrogen peroxide
teeth-whitening procedure. The goal of tooth whitening is
accomplished by hydroxyl radicals attacking the organic
components of dentin rather than the inorganic tissue.
In the mouth, carbamide peroxide initially breaks down
into hydrogen peroxide, and the bleaching process is the
same as previously mentioned. Better bleaching results are
possible through increased hydrogen peroxide penetration
into the tooth structure, which is facilitated by the heat
produced by light sources. Deeper hydrogen peroxide
penetration, however, can destroy tooth structures and pulp
cells irreversibly by penetrating not just the enamel and
dentin but also the dental pulp.10–13

5.3. Dental implants

The degeneration of the alveolar bone is caused by
alterations in the periodontal tissue brought on by
periodontal disease. Tooth loss might result from it
if treatment is delayed. Currently, dental implants are

a successful way to replace missing teeth. Metals,
ceramics, carbons, polymers, and composites are among
the biomaterials utilized to create dental implants. Shock-
absorbing components that are positioned between the
implant and the superstructure are the sole applications for
polymer materials in implant dentistry. A Swedish surgeon
who examined bone regeneration and repair as early as
1957 discovered that titanium (Ti) could successfully cling
to teeth without causing repulsion and develop alongside
bone. Additionally, this paved the way for the advancement
of titanium dental implants. Since 1992, as contemporary
ceramics have advanced, implants have been enhanced by
the use of ceramic-like materials and surface treatments
to promote osseointegration. The dental implants made of
titanium have garnered the greatest attention.

Before the implant is placed, there are usually already
some ROS present. Antioxidants neutralize reactive oxygen
species (ROS) to avoid tissue damage and have a protective
impact on periodontal tissue. Antioxidants now used to
treat local inflammatory responses, such periodontitis, often
vanish fast along with other free radicals and reactive
oxygen species. The supply of antioxidants may account
for the reduced therapeutic impact. Severe inflammation
manifests as redness, swelling, bleeding, split wounds, and
other symptoms. The majority of these antioxidants are
obtainable through diets and supplements, which can be
taken in addition to the previously listed diets. Tannic
acids are macromolecules made up of ten surrounding
gallic acid units bonded to a core glucose molecule.
Tannic acids are therefore highly useful but also soluble in
water and hydrolyzable. The antibacterial and antioxidative
capabilities of the Agnanoparticle-modified Ti implant
surface with nanoapatite/tannic acid composite coatings
were emphasized by Huang et al. Tannic acid’s gradual
release in this study is advantageous to the dental implant’s
ongoing antioxidative function. Maruyama et al. used a rat
model to study the effects of dentifrice containing green
tea catechins. Results showed that the green tea catechins
were effective in preventing periodontal inflammation by
reducing gingival oxidative stress for up to 8 weeks of
follow-up.14,15

1. Dental Restorations
2. Dental Amalgam
3. Dental Resin Composites
4. Glass-Ionomer Cement (GIC)

6. Conclusion

In conclusion, antioxidants play an important role in
maintaining oral health by protecting against harmful free
radicals and reducing oxidative stress. There are several
types of antioxidants that can be found in food and
supplements, each with unique benefits for oral health.
Vitamin C, vitamin E, green tea polyphenols, resveratrol,
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and carotenoids are just a few examples of the powerful
antioxidants that can promote healthy teeth and gums,
prevent oral cancer, and reduce inflammation. Incorporating
these antioxidants into your diet or oral health routine can
help improve the overall health of your mouth and reduce
the risk of oral disease.16,17
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