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Abstract:
Background: At the backdrop of the debatable role of antioxidant 
(AO) therapy, patients with oral premalignant lesions (OPLs) were 
evaluated to assess the logic behind AO t herapies.
Subjects and Methods: Oxidative stress and AO status have to be 
assessed in OPLs patients and compared with healthy individuals, 
classify into study groups which could be useful in selection of ideal 
patients requiring AO therapy. Total 121 subjects were included 
for this study n = 76 were with OPL, n = 45 were healthy controls. 
Serum levels of reactive oxygen species (ROS) (malondialdehyde 
[MDA]) and AO enzymes super oxide dismutase (SOD), catalase 
and glutathione peroxidase (GSH-PX) were evaluated in blood 
serum and grouped under levels of ROS and AO enzymes activity.
Results: In 76 OPL patients increase in the in serum (MDA) 
level observed along with a decrease in activity of AO enzymes, 
SOD, catalase, and GSH-PX in comparison to 45 healthy subjects.
classification of OPL patients shown that 38.15% Group I patients 
did not have any significant change in oxidative stress. Group II 
(21.05%) patients though had enhanced stress, their AO enzymes 
level were normal these two groups did not require AO treatment. 
However, 10.5% of patients Group III had normal MDA with 
low AO defense and whereas 30.2% Group IV patients had an 
abnormality in all parameters, last two groups to be aided by AO 
therapy.
Conclusion: Prior valuation of the oxidative stress and AO status 
in the patients with OPL can be done to reduce the abuse of severe 
AOs medication.

Key Words: Antioxidant, glutathione peroxidase, malondialdehyde, 
oral premalignant lesions, reactive oxygen species, superoxide 
dismutase

Introduction
Oxidative stress which is considered as an imbalance of the 
body’s ability to scavenge free radical species, (both reactive 
oxygen species [ROS] and reactive nitrogen species [RNS]) 
was found to be associated with cancer by several studies. 
Moreover, the development of cancer occurs through several 
steps involving initiation, promotion and progression. 
Premalignant lesions are the first clinically identified lesions 
of cancer. In the backdrop of increased prevalence of cancer, 
identification and management of premalignant stage seem 
to be important steps to prevent the development of cancer.

Antioxidants (AOs) are known to neutralize ROS and RNS 
by several mechanisms.1,2

Hence, AO therapies are employed as evidence base medicine 
to patients who have propensities to have a future risk of cancer 
due to oxidative stress.3 AOs, however, are not totally risk-free 
carotene an AO in high doses had been reported to increase 
the risk of lung cancer, feeding animals with a high content of 
butylated hydroxytoluene a synthetic AO resulted in decrease 
in the α-tocopherol content of liver.4

The oxidative injury may involve damage to lipids, therefore, 
inhibiting lipid peroxidation which will not protect the tissues 
and also cause damage to proteins.5 In spite of all these risks 
involved in AO treatment, there should be a rationale to which 
it has to be used. Therefore, it is very relevant to focus on 
the procedures like free oxygen radical test and free oxygen 
radical defense test,6 laboratory tests which will help to detect 
invaluably the usage of AOs in specific diseases.7

Oral cancer is one of the ten most frequent cancers in the 
world and most common in India. The incidence of new cancer 
is shown that occur 0.8 to 2.0/1,000,000 persons annually 
compared to the prevalence of 5.0/1,000,000 in the same 
population in India.8 A number of premalignant lesions have 
been identified which include leukoplakia, erythroplakia, oral 
submucous fibrosis, lichen planus, smokeless tobacco keratitis, 
all have a potential role in turning malignant.9

Studies were performed to assess the role of oxidative stress 
and AO status in a particular lesion like oral submucous 
fibrosis.10 In the present study, oxidative stress and AO status 
were assessed in a number of oral premalignant lesions (OPLs) 
such as leukoplakia, erythroplakia, oral submucous fibrosis, 
and smokeless keratitis their comparison with hale and hearty 
individuals. Further, an attempt is made to classify into study 
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groups which could be useful in selection of ideal patients 
requiring AO therapy than to all affected.

Subjects and Methods
A total of 121 subjects were included for the study  among 
which 76 (43 males and 33 females) were with OPLs and 
45 (26 males, and 19 females) were normal healthy controls 
without any reported diseases. Patients with diabetes, 
hypertension, and dyslipidemia were excluded, and patients 
with lipid lowering drugs and with vitamin supplements also 
excluded.

Sample collection
Patients were randomly selected from outpatient from 
Department of Oral Medicine, Thai Moogambigai Dental 
College, Chennai, India and referred to Oral Pathology 
Department of same college. 12 h after fasting blood samples 
were collected from participants in sterile test tubes, allowed 
to clot and then carefully centrifuged at 3000 rpm for 10 min 
clear serum was collected and kept in −4°C until the test were 
performed.

The estimation of malondialdehyde (MDA) in serum was 
done by thiobarbituric acid reactive species method.11 Enzyme 
activity mainly catalase and superoxide dismutase (SOD) and 
glutathione peroxidase (GSH-PX) was done as AO defense 
serum catalase activity was determined spectrophotometric 
assay.12 The assay of SOD was based on the reduction of 
nitroblue tetrazolium to water insoluble blue formazon.13 
GSH-PX activity was estimated by direct spectrometric assay.14

The design of this study was approved by the institutional 
ethical committee of the institution (Dr. MGR University and 
Research Institute, Maduravoyal) and informed consent was 
obtained from the participants.

Statistical analysis
The data from OPL patients and controls were compared 
by Student’s t-test values are expressed as mean ± standard 
deviation (SD). P < 0.05 was considered as statistically 
significant.

Results
Table 1 shows the distribution of different types of OPLs 
among 76 study patients. Baseline variables in patients and 
healthy controls have depicted in Table 2. Among overall study 
subjects, the patients with OPLs have significantly increased 
MDA levels (mean ± SD; 3.1 ± 0.3 mmol/L) compared to the 

healthy controls (mean ± SD) 1.4 ± 0.7 mmol/L and catalase 
(mean ± SD; 81.7 ± 5.9 U/L) were significantly lower in those 
patients in comparison to the healthy subjects. Table 3 shows 
the distributions of the study population according to oxidative 
stress and AO status. 37 OPL patients (48.7%) had a normal 
level of serum MDA in contrast to 39 (51.3%) patients having 
an increased level of the same. As far as AO enzyme activity is 
concerned, 45 OPL patients (59.2%) had normal activity of all 
the enzymes whereas 31 (40.8%) had somewhat decreased AO 
enzyme activity they are grouped as Group I (n = 29) having 
all the variables within normal range, Group II (n = 16) having 
only increased level of MDA, Group III (n = 8) having only 
decreased level of AO enzyme activity and Group IV (n = 23) 
abnormality in both the parameters the group wise distribution 
of all the parameters is presented in Table 4.

Discussion
OPL had long been related to oxidative stress and generation 
of free radicals by different study groups.15,16 A similar finding 
is observed in this study (Table 2). To overcome this oxidative 
stress, the AO therapies and diet enriched with AOs are advised 
to prevent or, at least, to attenuate organic deterioration17 
several studies are in agreement with the above role of AO 
produced in vivo for body’s own defense.18

Several other studies have raised doubtful questions about 
the role of AOs administered from outside.19 In this study, 
the lower dose of vitamin C intake was found to be associated 

Table 2: Baseline variables in patients and healthy controls (mean±SD).
Variables Healthy controls 

(n=45)
OPL patients 

(n=76)
Age (years) 41.6±8.7 40.4±4.3
Sex (M/F) 43/33 26/19
MDA (mmol/L) 1.4±0.7 3.1±0.3*
GSH-PX (mmol/L) 117.4±6.4 84.2±9.7*
SOD (mmol/L) 76.3±3.8 40.5±7.2*
Catalase (U/I) 104.2±9.2 81.7±5.9∞

*P<0.001; ∞P<0.05; P=0.05 considered significant by unpaired, two-tailed, student’s t-test. 
MDA: Malondialdehyde, GSH-PX: Glutathione peroxidase, SOD: Super oxide dismutase, 
OPL: Oral premalignant lesions

Table 3: Distributions of study population according to oxidative stress 
and antioxidant status.

Variables MDA 
normal

MDA 
increased

Total (%)

Antioxidant normal 29 (Group I) 16 (Group II) 45 (59.2)
Antioxidant decreased 8 (Group III) 23 (Group IV) 31 (40.8)
Total (%) 37 (48.7) 39 (59.3) 76 (100)

MDA: Malondialdehyde

Table 1: Distributions of different types of lesions in the study subjects.
Disease group Leukoplakia Erythroplakia Oral sub mucous 

fibrosis
Lichen planus Smokeless tobacco 

keratosis
Male 3 2 21 4 13
Female 2 0 17 3 11
Total 5 2 38 7 24
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with increased free radical damage to DNA.20 Paradoxically 
the same was observed with high dosage vitamin C.21 Hence, 
there should be a rational approach to treat the patients with 
AOs.

Moreover, there might be other causes which contribute in 
the pathogenesis of OPL. As all OPL patients are not having 
abnormalities in oxidative stress related blood parameters 
(Tables 3 and 4) group wise analysis shows that the patients 
in Group I (n = 29, 38.15%) have normal MDA concentration 
and AO defenses comparable with the healthy controls these 
patients may have other etiological cause in the disease 
process.22

AO medication in them may be harmful rather than beneficial 
to them. Some ROS/RNS have useful roles in vivo.23 
Administrations of the proposed AOs may endanger these 
patients generating more reactive species by themselves or 
reducing the effect of beneficial free radicals.

The patients belonging to Group II in the current study had 
raised MDA concentration, but their AO enzyme levels are 
within the normal range. These patients may not be benefitted 
with an extra amount of AOs besides if the AOs acts by 
scavenging, the resulting AO derived radicals themselves may 
cause damage sulfur or oxy sulfur radicals which act as AO 
in vivo has been found to be inactivated ᾰ-1 anti-proteinase 
having a protective role.24 Animals exposed to paraquat, an 
herbicidal prior to administration of vitamin C was found to 
be protective. Those treated with vitamin C after exposure 
increase the herbicidal damage by interacting with the released 
transition metals.25

Patient belonging to Group III had reduced level of AOs 
enzymes though they had normal MDA concentration. These 
patients might be subjected to oxidative stress as a result of the 
insufficient removal of free radicals due to the deficient AO 
defense. These individuals are probably at high risk and one to 
benefit from extra AOs apparently they are the ideal candidates 
to be selected for AO therapy

A lot of natural and chemical compounds are available in 
the medical field as AOs unfortunately this usage of this 
compounds failed to be highly beneficial in all precancerous 
lesions26 and more seriously some AOs have more harmful 
long-term effects.27 Thus, this study provides further scope to 
evaluate therapeutic use of AOs, supplements, which should be 

monitored at frequent intervals to see not only the progress of 
disease but also to look for harmful side effects of AOs.

Conclusion
Although our study has the small sample size and confined to 
limited parameters which can only give an index. The prior 
assessment of oxidative stress and AO status are necessary in 
patients with OPL before administering the AOs, thus reducing 
the abuse of medications.
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