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One of the prime factors in the pathogenesis of periodontitis is increased oxidative stress. Therefore, 
antioxidant therapy may become a promising tool in the treatment of periodontal disease. Low levels of 

antioxidants is a risk factor for periodontal disease and infection. The imbalance between oxygen species and antioxidant 
defense system may increase the oxidative burden, that leads to the damage of macromolecules. The relationship between 
antioxidants and their association with periodontitis are discussed here.
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INTRODUCTION:
An antioxidant is any substance that when present at low 
concentrations compared to those of an oxidizable substrate 

(1)signicantly delays or prevents oxidation of that substrate. 

Biologically important compounds those have been known to 
have antioxidant properties are vitamin C, vitamin E, vitamin 
A, β-carotene, metallo-thiamine, melatonin, adenosine, 
coenzyme Q-10, urate, cysteine, homocysteine, reduced 
glutathione, glutathione peroxides, superoxide dismutase, 
catalase, nitric oxide synthase, haem oxygenase I, eosinophil 

(2)peroxidase.

Antioxidant blocks the process of oxidation by neutralizing 
free radicals and in doing so, the antioxidant themselves 

(3)become oxidized . Due to this there is a constant need to 
replenish our antioxidant resources.

The primary etiological agent in periodontal disease is 
(4)bacteria within the subgingival biolm.  Periodontal 

destruction is caused by periodontopathic bacteria and their 
products. The destruction is mainly due to imbalance between 
proteolytic enzymes and their inhibitors, reactive oxygen 
species (ROS), the antioxidant defense that protects and 
repairs vital tissue, cell and molecular components, is 

(5)
believed to be responsible.

During inammatory response oxidative stress occurs, 
reactive oxygen species overwhelm the endogenous 
antioxidant defense system. During phagocytosis, reactive 
oxygen species are generated by PMNs in the process of 

(6)oxidative burst.  One of the prime factors in periodontal 
disease is increased oxidative stress, therefore antioxidant 
therapy may become a promising tool in the treatment of 
periodontal disease. 

Diet rich in vitamins appear to be associated truly with good 
periodontal health and negatively with progressive 

(7)periodontal diseases.  Exogenous antioxidants in the form of 
dietary supplement strengthens the body's antioxidant 
defense system.

Classication:
(8)Antioxidants are categorized by 

1.  Their mode of action: 
Preventive
Scavenging 
2.  Their location of action: 
Intracellular

Extra cellular
Membrane associated 
3.  By solubility: 
Water soluble
Lipid soluble 
4.  By structures they protect: 
DNA
Protein
lipid 
5.  By their origin:
Exogenous
Endogenous 

Mechanism Of Action:
1. Chain Breaking Mechanism:
In this mechanism the primary antioxidant donates an 

(9)electron to the free radical present in the system.  

Eg: lipid radical.
2. It involves removal of ROS/RNS initiators by quenching 
chain-initiating catalyst.
Electron donation, metal chelation, co-antioxidants and gene 
expression regulators are the different techniques involved.

Predominant Antioxidants
Ÿ VITAMIN C OR L-ASCORBIC ACID
It is water soluble and most important antioxidant in extra 
cellular uid. Its activity includes scavenging water soluble 
peroxyl radicals, super oxides and perhydroxy radicals, 
hypochloric acid, singlet oxygen and hydroxy radicals and 
preventing damage mediated by hydroxyl radicals on uric 

(10)acid.

It also uses the heme breakdown and subsequent iron release 
thereby preventing Fenton reactions. It also protects against 
ROS release from cigarette smoke, retains �-tocopherol from 
its radical. It also acts as a strong antioxidant in the plaque 
and presents a synergistic effect with co-antioxidant.

Ÿ α-TOCOPHEROL
This lipid soluble antioxidant is very effective and most 
important. By peroxy radical scavenging mechanism it 
maintain the cell membrane integrity against lipid 
peroxidation. Antioxidant behaviour is the result of a single 

(11)phenolic hydroxyl group.

Vitamin E possess anti-inammatory as well as antioxidant 
properties by inhibition of protein kinase C, inhibition of nitric 
oxide production by vascular endothelium and inhibition of 
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super oxide production by macrophages and neutrophils and 
inhibition of p47 phox phosphorylation.

Ÿ CAROTENOIDS
They are lipophilic. Higher plasma concentration of 
carotenoids have shown to protect against various 
inammatory and malignant diseases.

Lycopene is an effective natural antioxidant and a quench of 
free radicals. It exhibits the highest physical quenching rate, 
atleast three fold more effective than β-carotene. One of the 
recent study stated that there is a positive relation between 
CHF and periodonti t is,  and high monthly tomato 

(12)consumption.

Lycomed, G-power lyco are commercially available lycopene. 
Lycopene is atleast twice as effective as �-carotene in acting 
as a effective protectors of lymphocyte cells from nitrogen 
dioxide radical damage and highest protection is given by 
lycopene.

Ÿ POLYPHENOLS
Polyphenolic avonoids are more in dietary intake of 
vegetable, red wine and tea. The cellular mechanism involved 
is mainly due to their antioxidant properties or to their 
inhibitory activity towards lipooxygenase pathway. 

(13)Polyphenol function by terminating lipid peroxidation.  By 
sparing vitamin E or by restoration of vitamin C, it enhances 
ROS protection. Generally polyphenols functions by radical 
scavenging and iron chelation.

Ÿ GLUTATHIONE:
It acts as an intrinsic antioxidant, immune booster and 
detoxier. It is an essential tripeptide and has 3 major roles in 

(14)the body.

It is one of the most vital intracellular antioxidant scavengers 
and plays a major role in maintaining the intracellular redox 
balance, thus regulating the signaling pathways which are 
affected by oxidative stress.

Ÿ URIC ACID
It is a weak acid distributed throughout the Extracellular uid 
as sodium urate. Uric acid is produced from purines. 
Scavenger of singlet oxygen, hydroxyl radicals and 
hypochloric acid are its antioxidant activities. Apart from this 
its antioxidant activity include protection of α1-antitrypsin 
when combined with ascorbate and binding of divalent metal 
ions that prevents Fenton chemistry.

As a result of bacterial clearance and killing, free radicals are 
released and oxidative stress occurs. To overcome this 
oxidative stress and maintain homeostasis, antioxidants are 
important. Periodontal tissue depends on natural antioxidant 
to overcome this oxidative stress. Low levels of antioxidants 
are a risk factor for periodontal diseases. Because, when it is 
depleted, the ability of gingival tissue to overcome oxidative 
stress, maintain normal tissue and control the bacterial 
damage appears to be compromised. Increase in the risk by 
13 fold is noted with low level of selenium in association with 
gum disease.

Apart from this, low levels of vitamin A and C, α-carotene and 
β-cryptoxanthine also increase the risk of periodontal disease.
Protective response of oxidative stress is rapid in 
periodontium when antioxidant levels are increased. In 
epileptic cases with periodontal disease, oxidant-antioxidant 
distress play a important role in the patho-mechanism of 
periodontal disease. The systemic administration of alpha 
lipoic acid (ALA) and vitamin C could inhibit inammatory 
bone resorption and osteoclast activation. This reveals a new 
possible method for preventing periodontitis and improving 

(15)periodontal health.

Ÿ Coenzyme Q10 
It exists in two forms, oxidized and reduced form. Both has 
powerful antioxidant activity. It has an important role in the 
free radical mediated neurodegenerative diseases. 
Coenzyme 10 is present in gingival tissues and patients with 

(16)periodontitis.

Antioxidant Defense System:
The antioxidant defense system of the human body are 
complex enzyme like SOD enzyme, catalase, glutathione 
peroxidase, DNA repair enzyme are preventive antioxidants 
and ascorbate, carotenoids, uric acid, vitamin E, polyphenols, 
bilirubin, albumin and other thiols are scavenging 
antioxidants. The preventive antioxidants functions by 
enzymatic removal of superoxide and Hydrogen peroxide or 
by sequestration of divalent metal ions. Lactoferrin is more 
important than transferrin within the periodontal tissue and 
the recognition of higher levels of lactoferrin within the 

(17)gingival crevicular uid.  The chain breaking antioxidants 
are most important within the extracellular uid.

Most of the antioxidants have dual and sometimes triple 
actions. For example ascorbate acts as a chain breaking or 
scavenging antioxidant as well as a preventive antioxidant. 
intracellular enzymes are regarded by some as preventive 
antioxidants. The efcacy of an antioxidant depends upon its 
location and the nature of the reactive oxygen species 
challenge and other environmental conditions.

Levels of vitamin A, vitamin C and alpha carotene and beta 
cryptoxanthin are also important. Beta carotene and lycopene 
are effective protectors of lymphocyte cells from nitrogen 
oxide radical damage and lycopene is atleast as twice 
effective as beta carotene.

A study of Tinkler et al, showed that beta carotene, 
astaxanthin, lycopene and canthaxanthin bound to the 
surface of lymphoid cells and found that they protect the cells 
against the photodynamic reaction sensitized by rose bengal 

(18)or meso-tetra-porphine.  The protective response in oxidative 
stress is increased when the antioxidant levels are increased. 
Study on epileptic patient with periodontal disease showed 
oxidant and anti-oxidant disturbance. It plays an important 
role in the patho- mechanism of periodontal disease. Systemic 
administration of ALA (alpha lipoic acid) and ALA +vitamin C 
could inhibit inammatory bone resorption and osteoclast 
activation, that reveals a new and possible method for 
preventing periodontal bone resorption and improving 
periodontal health.

Antioxidant In Periodontal Health:
Antioxidants are the powerful new weapons in the ght 
against periodontal disease. The imbalance between oxygen 
species and antioxidant defense system may increase the 
ox ida t i ve  burden ,  tha t  leads  to  the  damage o f 
macromolecules. It blocks the process of oxidation by 
neutralizing free radicals and in doing so, the antioxidant 
themselves become oxidized. decreased levels of most 
antioxidants are a risk factor for periodontal disease and 
infection to overcome the oxidative stress and maintain 
periodontal homeostasis. Decreased level of antioxidants 
results in inability of gingival tissue to overcome oxidative 
stress, maintaining the normal tissue and controlling the 
bacterial damage appears to be compromised and as a result 

(19)bacterial clearance and killing free radicals are reduced.  
Study on serum levels of antioxidant nutrients and their 
relationship to Periodontal disease showed that selenium had 
the strongest association with gum disease, low levels of 
which increased the risk of periodontal disease by 13 fold.

Antioxidants Etiology:
The primary etiological factors causing periodontal disease is 
periodontal pathogens, yet multiple factors are involved in its 
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pathogenesis, oxidative stress is one of them and is supported 
by scientic literature that demonstrated high levels of 
oxidative damage products of DNA, lipids and proteins and 
minimal levels of antioxidant enzymes in chronic periodontal 
inammation.

There is a positive correlation between periodontal health and 
adjunctive antioxidant supplementation with Non Surgical 

(20)Periodontal Therapy.

The etiological role of free radical injury in periodontitis with 
diabetes showed that the compensatory mechanism of the 
body is partially collapsed due to excessive production of free 
radicals during periodontitis and is not able to cope up with 
increased free radical generation due to diabetes, thereby 
worsening the situation.

Total Antioxidant Capacity (taoc):
The measurement of total antioxidant capacity (TAOC) was 
developed as a cost effective instrument to assess the activity 
of the whole antioxidant system and most of the studies says 
that the periodontitis is associated with compromised local 

(21)total antioxidant capacity (TAOC).  TAOC in plasma and 
saliva was shown to correlate with periodontal parameter and 
some studies suggested that the periodontitis could inuence 
the circulating TAOC. Systemic conditions like gender, 
smoking, pregnancy and systemic diseases can affect the 
TAOC associated periodontitis. Men have higher serum TAOC 
than women and same in saliva also. In pregnancy, especially 
in the last trimester lower TAOC in serum and GCF was noted 
and it correlates with periodontal status. Lower TAOC was 
also noted among smokers and diabetes mellitus patient was 
also associated with periodontal status.

 An assay based on the oxidation of ferrous ion to ferric ion in 
the presence of various oxidant species in acidic medium was 
introduced to measure the total oxidant status and this could 
be used as a stable and convenient measurement of the whole 
oxidant status. Oxidative stress index (OSI) is another 
parameter to calculate TOS/TAOC and these two parameters 
have been widely used to measure whole oxidative stress 

(22)associated periodontitis.  Higher value of TOS and OSI in 
GCF and serum can be reduced by periodontal management. 
StageⅠ ⅠⅠ periodontitis is associated with signicantly higher 

values of TOS and OSI compared to chronic periodontitis. 
Studies had proposed OSI as a new biomarker for 

(23)periodontitis.

CONCLUSION:
Periodontitis is an inammatory disease initiated by bacterial 
infection and progressed by aberrant host response. Under 
normal conditions, there is a balance between reactive 
oxygen species (ROS) and antioxidants. Local and systemic 
activities of antioxidant can also be inuenced by 
periodontitis, total antioxidant capacity, total oxidant status 
and oxidative stress index are used to evaluate the oxidative 
stress associated periodontitis. Uric acid is a major 
antioxidant in saliva that can be used as a marker to assess 
the total antioxidant capacity. Different antioxidants are 
applied as supplement to the conventional periodontal 
therapy and optimal results are obtained.
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