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Abstract

An antioxidant is molecule that can inhibit oxidations and free radicals’ harmful activities. There are many types of antioxidant
products in the market and they can be produced from several sources including minerals, vitamins or food and herbal supplements.
In developed countries, consumption of antioxidants has become widespread. As in every medical field, the usage of antioxidants is
becoming more frequent. Antioxidants can help adjunct treating the progress of oral problems such as periodontitis or gingivitis. The
properties of antioxidants have been studied to understand their mechanisms, to clarify their activities and the increasing evidences are

raising hopes about antioxidants for human health.
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Introduction

An antioxidant is molecule that can inhibit oxidation of other
molecules. Oxidation of molecules produces free radicals. These free
radicals can cause harmful chain reactions that are responsible for cell
damage or cell death, which can be responsible for carcinogenesis or
low-density lipoprotein (LDL) oxidations in cardiovascular diseases.
Antioxidants neutralize these radicals by donating their electrons,
ending the electron taking reaction. Oxidative stress is a characteristic
feature in many diseases. The majority of free radicals that damage
biological mechanisms are oxygen-free radicals and these are known
as ‘reactive oxygen species’ (ROS). ROS can be formed during UV light
irradiation, by X rays, gamma rays produced during metal catalyzed
reactions are present in the atmosphere as pollutants are produced by
neutrophils and macrophages during inflammation and are by products
of mitocondrsal catalyzed electron transport systems and various
other mechanisms [1]. The disharmony between ROS production and
antioxidant numbers to scavenge ROS will increase oxidative stress.
ROS are oxygen derived small molecules produced as intermediates
in the redox reactions, such as ozone, superoxides, singlet oxygen and
hydrogen peroxide. So, ROS play important roles in cellular signaling
processes and trigger diseases [2].

Antioxidants are capable of deactivating free radicals before they
attack human cells. Humans have generated highly complex antioxidant
systems (enzymic or nonenzymic), which work synergistically and in
combination with each other to prevent cells or organs against free
radicals. The antioxidants can be endogenous or exogenous eg, as a part
of diet or dietary supplements [3].

An antioxidant assumed to be effective must contain some
properties: a- Enzymatic antioxidants that works by catalyzing
the oxidation of different molecules, b- The chain breaking action,
c-The substances including thiol groups that acts largely sequestering
transition metallic ions and damages Fenton reactions [4,5]. By using
antioxidants, harmful chain reactions can be annihilated or stopped.
Antioxidants can act by being oxidized themselves and they can
be divided into sub categories such as ascorbic acids, polyphenols
according to their type. They can be divided into two major categories,
depending on whether they are soluble in water or in lipids. Water
soluble antioxidants react with oxidants in the cell cytosol or blood
plasma, while lipid soluble types protect cell membranes from lipid
peroxidation. The antioxidants can be synthesized in the body or
obtained from the diet [6].

Antioxidants are produced from several sources including
minerals, vitamins or food and herbal supplements. These supplements
can be acquired in capsule, liquid or tablet forms. In dental field, there
are toothpastes, mouth rinses or oral sprays incorporating antioxidant

supplements. The majority of supplements include green tea, propolis,
grape seed or pine bark extracts [4,7].

The immune system in human-being has been connected to the
amount of dietary antioxidants intake [8]. Consumption of antioxidants
in developed countries has become widespread [9]. Researchers should
be more focused on antioxidants” effects and there should be more
researches, randomized controlled trials and final conclusions about
their effects-efficiencies or safety.

Periodontology

Oxidative stress stays at the heart of the periodontal damage that
happens from host-pathogen interactions. This stress is a result of
excess ROS activity, antioxidant deficiency or activation of redox-
sensitive transcription factors and the creation of inflammatory stage.
It is known that there are significant relations between oxidant status
and periodontal status, the oxidative stress can play important role in
the pathology of periodontitis [10].

Antioxidants change the progress of oral problems such as
periodontitis, gingivitis by compromising antioxidant capacity of
crevicular fluid and plasma. One of the conditioning factors for
gingivitis is ascorbic acid deficiency. So, antioxidant support are
preferred against struggling periodontal diseases [11,12]. Plant oils
and green, leafy vegetables can break free radical chain reactions thus
may contribute in reducing periodontal inflammation. Flavanoids
acquired from antioxidants can possess anti-inflammatory properties
that reduce inflammatory molecule expressions in immune system
warriors such as monocytes within the gingival connective tissues [4].
In addition, the cranberry fraction could prevent biofilm formation
by Phorphyromonas Gingivalis that is a major pathogen of chronic
periodontitis [13]. Carvalho et al. [14] stated that Vitamin E has a
potential to reduce oxidative damage in experimental periodontitis but
does not prevent alveolar bone loss and could cause anxiety.

Restorative Dentistry

It was reported that green tea’s epigallocatechin-3-gallate molecule
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had scavenging effect on dental caries prevention. Cranberries,
especially their Type A oligomers, were capable of having antibacterial
activity against Streptococcus Mutans and stopping dental caries [15].
In the restorative treatment of caries, to increase bond strength of
composites, grape seed or pine bark extract solutions can be performed,
especially to raise decreased bond strength values for restorative
treatments after bleaching [16,17].

Orthodontics

In orthodontics, similar agents can be used to increase bond
strength of brackets [17,18]. In bracket bonding, to increase bond
strength values ascorbic acid solutions that were hard to prepare were
used. In a recent study, it was reported that the usage of pine bark
extract solution could be used instead of ascorbic acid solution [18].
For maxillary expansion, there are several studies researching the
effect of antioxidant agents on bone formation or maturation. Uysal et
al. researched the effect of Vitamin C and resveratrol in the expanded
premaxillary suture. They concluded that the effect of antioxidants on
bone formation was statistically significant [19,20]. Similarly, Altan et
al. revealed that systemic propolis usage stimulates bone formation in
the expanded suture area [21].

Oral-Maxillofacial Surgery

According to Ohnishi et al. [22] reactive oxygen such as hydrogen
peroxide, are responsible for the alveolar bone loss that is accompanied
by decreased endothelial nitric oxide synthase expression in mice and
they stated that the generation of oxidative stress is an underlying
systemic condition that enhances alveolar bone loss. Peri-implantitisis
initiated by gram negative, anaerobic bacteria that accomodates in
the subgingival area. Treating peri-implantitis involves antioxidant
supplemention [4]. Sheresta et al. stated that grape seed extract has
positive effect on treating peri-implantitis [23]. For bone healing and
bone formation, it was reported that caffeic acid phenethyl ester which
can be found in propolis have significantly improved bone healing in
rat models [24].

Oral Cancer

Antioxidants show preventive and therapeutic potential in many
stages of oral carcinogenesis. Researchers have recently stated there
is inhibition of oral cancer phenotypes after antioxidant intakes. The
administrations of proanthocyanidins that can be found in flavonoid
structures of antioxidants have an ability to reduce cell growth and
proliferation of oral carcinomas [25,26]. Dietary antioxidants can protect
the lipids and other membrane molecules against oxidative damage by
intercepting oxidants before they try to destroy the tissues [27].

Question Marks about Antioxidants

Although antioxidants have an important role in oral-dental
treatments, there are some issues need to be studied more. Firstly, the
effective amount of antioxidants has not been clearly investigated and
varies among populations or species studied. Overdoses or high doses
of Vitamin E and Vitamin A can cause health risks such as toxic and
teratogenic effects [27]. Drug interactions are other problems about
using antioxidants. Simply if any drug enhances free radical activity,
the usage of antioxidants will neutralise this effect. In literature, some
researches related to antioxidants have a standardization problem.
There are lack of protocols for quality control and quality parameters
in standardizing antioxidants with respect to potency and safety [4].
Moreover, most of the studies are in vitro or animal studies and there
are few clinical studies.

For the selection of antioxidant treatments or their support, a
clinician should answer some questions. Are there enough convincing
studies in literature for your case? Do we clearly know the adverse
effects of the antioxidant we choose? Has oxidative damage been
implicated in the illness” pathophysiology? In tissue level, do we know
the place where the oxidative damage takes place? Will our antioxidant
get to that area?

Conclusion

In conclusion, the properties of most of the antioxidant have been
studied to understand their mechanisms and to clarify their activities.
Future researches should continue with the aim of investigating the
antioxidant biocompability and understanding their pathways on
human health. Some antioxidants have more anti-inflammatory activity
whereas some have more anti-tumor properties. So, some researchers
have suggested using combined antioxidant supplements thus the
supplements will provide higher protection against free radicals [28].
Although there are some debates about research methods, protocols
or proper doses, the increasing evidences are raising hopes about
antioxidants for human health.
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