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Abstract

Introduction: Oral leukoplakia has an estimated prevalence of 2% of the oral cavity, one of the risk factors

for oral cancers. The most commonly linked etiology being tobacco smoking causing reactive oxygen
species (ROS) induced DNA damage. Curcumin, a polyphenol derivative from herbal remedy, possesses
diverse properties ranging from centuries old documented anti-inflammatory properties to recently

documented anticancer properties.

Aims: Role of nano curcumin on superoxide dismutase (SOD) levels in leukoplakia patients’ pre- and

post-treatment

Materials and Methods: The study group comprised thirty test subjects. Single capsule of 250 mg (Brecan
Plus) was given to the test group for 30 days with weekly follow-up. Blood samples were taken from the
test group and were evaluated for SOD levels before and after the completion of the trial.

Results: In the study, there was a decrease in size of the lesion, number of lesions, down staging of the
disease, and increase in serum SOD levels after the therapy. Binary logistic retrogression analysis was done
to assess the predictive ability of serum SOD-dependent variable, and a positive association was noted
between increase in serum SOD level and down staging of the disease.

Conclusion: Nano curcumin is an excellent medical nutrition intervention derived from traditional natural
products. The study has demonstrated the clinical efficacy of these new classes of therapeutic nutraceuticals
such as nanocurcumin in treating oral leukoplakia, which are suitable for long-term use.
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INTRODUCTION

The sixth most prevalent human malignancy is oral
carcinoma.l' The WHO confines the definition as
“A clinical diagnosis of leukoplakia depends on the
experience of the clinician.” Most commonly etiology
of leukoplakia is tobacco and smoking, causing reactive
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oxygen species (ROS) induced DNA damage.” This
ROS-induced DNA damage is linked to alteration in the
levels of superoxide dismutase (SOD).F! Either directly
or through activation of inflaimmatory cascade, ROS is
proposed to play a key role both as initiator and promoter

in carcinogenesis.l! This can in turn provide a substantial
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foundation for the assessment of leukoplakia, especially
with respect to the treatment and its resolution. However,
in spite of various treatment modalities available — surgical
as well as nonsurgical methods, none have gained an
universal approval.’! Zhang ez al. reported that there was
significant morbidity after surgical excision of leukoplakia.l
A significant development toward conservative management
was made with the introduction of curcumin. Curcumin,
a polyphenol derivative from herbal remedy, possesses
diverse properties ranging from centuries old documented
anti-inflammatory properties to recently documented
anticancer properties.l"! Curcumin has already been used in
treatment and chemoprevention of various gastrointestinal
tumors particularly colon cancers. Moreover, it has become
relevant for leukoplakia as the curcumin can have a local
pharmacological action on the lesion in the form of tablet
apart from the systemic action of the drug. The present
study has been conducted to evaluate changes in oxidant/
antioxidant ratio of leukoplakia patients before and after
nanocurcumin therapy using serum levels of SOD and
the role of nanocurcumin as a treatment modality for
leukoplakia. This was evaluated using serum SOD level in
patients of leukoplakia before inception of treatment with
nanocurcumin and its level in subsequent follow-up after
1 month of therapy.?!

Aim and objectives
Aim

Role of nanocurcumin on SOD levels in leukoplakia
patients’ pre and posttreatment.

Objectives

* To evaluate changes in oxidant/antioxidant ratio of
leukoplakia patients before and after nanocurcumin
therapy using serum levels of SOD

e To assess clinical changes in leukoplakia patients
following nanocurcumin therapy

e To evaluate the role of nanocurcumin as a treatment
modality for leukoplakia.

MATERIALS AND METHODS

The study was aimed to evaluate serum levels of SOD
in leukoplakia patients before and after completing a
1-month regimen of Curcuma longa. Patients reported
to the Department of Oral Maxillofacial Pathology
and Microbiology, Department of Oral Medicine and
Radiology, Department of Public Health Dentistry, some
sourced from camps organized by the Department of
Public Health Dentistry. All investigations were carried out
at the Department of Oral Maxillofacial Pathology and
Microbiology.

The medicine nanocurcuminoids prescribed in the study
were provided by Oncocur India Pvt. Ltd.

The study group comprised 30 test subjects. Single capsule
of 250 mg (Brecan Plus) was given to the test group for
30 days with weekly follow-up. Blood samples were taken
from the test group and were evaluated for SOD levels
before and after the completion of the trial.

Informed consent was obtained from all the participants.
Ethical approval for the study was obtained from the
Institutional Ethical Committee on 30/11/2018 with
reference number SU/SMSandR/76-A/2018/148.

Inclusion criteria

1. Clinically diagnosed cases of leukoplakia

2. Age group: 18-065 years

3. Cooperative patients ready to sign the consent form.

Exclusion criteria

1. Other potentially malignant disorder

2. Patients with any systemic disease such as renal,
cardiovascular, hepatic, or hematological

3. Patients with erythroleukoplakia.

Methodology

The study group comprised thirty test subjects. Single capsule
of 250 mg (Brecan Plus) was given to the test group for 30 days
with weekly follow-up. Paired t-test was used to compare the
patients pre and post therapy with nanocurcumin.

Lab investigation

Patients’” blood was retrieved and centrifuged (3000
revolutions/min at 4°C for 10 min). After that, serum
separated from the blood. The serum was then siphoned
off, and erythrocytes were washed and analyzed.

RESULTS

The present study comprised thirty patients who
underwent treatment with curcumin-based therapy
(nanocurcumin) and were followed up every week for a
period of 1 month.

Figure 1 shows a considerable decrease in lesion size
after the therapy. Figure 2 show the distribution of
patients according to the size of lesion pre-therapy and
post-therapy. There was a statistically significant decrease in
size of the lesion posttherapy (P < 0.0001) with a compared
mean size of 1.32 + 0.88 cm?

Figure 3 show the distribution of patients according to the
serum SOD levels (in U/ml) pre- and post-therapy. There
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was a statistically significant increase in serum SOD level
posttherapy (P < 0.0001).

A binary logistic regression analysis was done to assess
the predictive ability of serum SOD level to correctly
predict the outcome of the therapy. Improvement in
stage (down staging) was taken as a dependent variable
against serum SOD levels pre- and post-therapy which
were taken as in. Positive association was noted between

Figure 1: Patient 1: (a) Pretreatment, (b) Posttreatment and Patient
2: (c) Pretreatment, (d) Posttreatment
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Figure 2: Line graph showing patients group distribution according to
the size of lesion pre- and post-therapy

posttherapy increase in serum SOD levels and the down
staging of the disease. With an odds ratio of 10%, the
increase in posttherapy serum SOD level was accurate
in predicting the improvement in the outcome of the
therapy.

DISCUSSION
There was a constellation of observations and results
validating and reinforcing the role of nanocurcumin in

oral leukoplakia.

Table 1: Patients group distribution according to age

Age of patients (years)

Number of patients (%)

<30 10 (33.3)
31-40 8 (26.6)
41-50 3(10)
>50 9 (30)

Table 2: Distribution of patients according to the size of lesion
pretherapy and posttherapy

Mean+SD 95% Cl
Size of lesion Size of lesion  Lower Upper
pretherapy (cm?) posttherapy (cm?) bound bound
3.33+1.00 2.01+1.24 0.99  1.65 <0.0001*

*Statistically significant. CI: Confidence interval, SD: Standard
deviation

P (two tailed)

Table 3: Patients group according to the number of lesions
pretherapy and posttherapy

Mean+SD 95% ClI P (two
Pretherapy Posttherapy Lower bound Upper bound tailed)
1.33+0.61 1.03+0.49 0.10 0.50 0.005*

*Statistically significant. CI: Confidence interval, SD: Standard
deviation

Table 4: Oral leukoplakia (OLEP) classification and staging
system

L-size of the leukoplakia P - Pathology Staging
system

L1 - Size of single or multiple PO - No epithelial Stage |- L1PO

leukoplakias together <2 cm dysplasia Stage Il - L2PO

L2 - Size of single or multiple P1 - Distinct Stage Il - L3P0

leukoplakias together 2-4 cm epithelial or L1L2P1

L3 - Size of single or multiple dysplasia Stage IV - L3P1

leukoplakias together >4 cm PX - Epithelial

Lx - Size not specified

dysplasia not

specified in the

pathology report
Oral leukoplakia(OLEP) classification was followed for
clinico-pathological staging of leukoplakia

Table 5: Based on oral leukoplakia staging of the disease
pretherapy and posttherapy distribution of patients
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Figure 3: Scatter plot showing the distribution of patients according to
the serum SOD levels (in U/ml) pre- and post-therapy

Mean+SD 95% ClI P (two
Pretherapy Posttherapy Lower bound Upper bound tailed)
2.30+0.47 1.53+0.68 0.55 0.98 <0.0001*

*Statistically significant. CI: Confidence interval, SD: Standard

deviation
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Table 6: According to the improvement in staging of the disease
pretherapy and posttherapy

Improved after therapy Not improved after therapy P
22 8 <0.05*
*Statistically significant

Table 7: Distribution of patients according to the serum
superoxide dismutase levels pretherapy and posttherapy

MeanzSD (U/ml) 95% ClI P (two
Pretherapy Posttherapy Lower bound Upper bound tailed)
148.89+23.63 170.38+14.08 139.40 171.44 <0.0001*
*Statistically significant. CI: Confidence interval, SD: Standard
deviation
Table 8: Binary logistic regression analysis
Serum SOD level (U/ml) P OR 95% ClI

Lower bound Upper bound
Pretherapy 0.65 0.99 0.96 1.03
Posttherapy 0.67 1.10 0.96 1.12

SOD: Superoxide dismutase, OR: Odds ratio, CI: Confidence interval

Demographics

Age

The onset of leukoplakia mostly seen in the middle-aged
adults.”! Study by Gopinath e# a/. in 2016, most patients
belonged to the age group of >50 years (50.7%), while
those between 30 and 49 years constituted 41.4% of the
cases and patients <30 years comprised a smaller fraction
of 7.9% of the cases.'" Although this is the most common
scenario, it sure is related to the exposure to risk factor
with aging and the external environment. The patients'
age group of the present study is summarized in Table 1.
Most of the patients belonged to an age group of <30
years accounting for about 33.3% of the cases, still there
was an increase in the number of cases as the age category
approached individuals more than 50 years accounting for
30% of the cases. The fact that the present study had more
patients belonging to the age group of <30 years could be
attributed to the small sample size.

Gender

Most studies shown that a strong male predominance in
different parts in Indial"! The present study, all the patients
were male, which was a chance incidence and not by the
study design. Alcohol, smoking, and betel nut chewing may
be attributed to increased incidence in men. Small sample
size can also be a contributing factor to this exception.

Size of the lesion

The mean size of the lesion pretherapy was
3.33 £1.00 cm?, while that after therapy was 2.01 = 1.24 cm?,
as shown in Table 2. This decrease in size was statistically
significant (P < 0.0001). This is in concordance with
the findings noted by Bhagat ¢z 4/ in 2018 which they

noted that there was a reduction in size of the lesion
from 4.34 + 2.13 cm? pretherapy to 2.12 + 1.55 cm?
posttherapy.'" In another study by Kuttan ¢# a/., decreased
in size of lesion in 10% of the cases after therapy with
curcumin-based topical ointment.'! However, in the
present study, reduction in size was noted in almost 93.3%
of cases with varying extent of response; with a complete
resolution of lesion noted in three patients (1%).

Number of lesions

From Table 3, it can be seen that there was a considerable
decrease in the number of the lesion after the therapy. The
mean number of the lesion’s pretherapy was 1.33 £ 0.61,
while that after therapy was 1.03 & 0.49. This decrease in the
number of lesions was statistically significant (P < 0.005).""]

Oral leukoplakia (OLEP) Staging

The OLEP staging in Table 4 was used for assessing
the downstaging of the disease. From Table 5, it has
been observed that statistically, there is a significant
improvement in the staging of disease after therapy
(P < 0.0001). This study has used a clinical as well as
a histopathological criterion in the form of OLEP
staging for assessing a therapeutic response, which
has not been done by any study. The criteria for
clinical response (size and number of the lesion) are in
concordance with the findings of the Rai ¢7 4/, with a
P < 0.05 as shown in Table 6.1 In another study done
by Gupta et al., response of curcumin was assessed on
the basis of histopathological response, which concluded
an improvement in histology after therapy."*

Serum superoxide dismutase level

Curcumin has antioxidant property mainly presence
of antioxidant enzymes such as SOD and glutathione
peroxidase.” In this study, the serum level of SOD was
evaluated pre- and post-therapy to draw a comparison
between the supplementation of nanocurcumin and the
down staging/resolution of the disease, and results are
reported in Table 7. There was an increase in the serum
SOD level from 148.89 + 23.63 U/ml pretherapy to
170.38 * 14.08 U/ml posttherapy, which was statistically
significant (P < 0.0001). This is in concordance with the
findings of Rai ¢/ al., who concluded similar results in the
reviews of many previously concluded studies.!"!

Predictive ability of serum superoxide level

In this study, a novel method was employed to assess the
predictive ability of serum SOD level in correctly predicting
the outcome of the therapy. Binary logistic retrogradation
analysis was done to evaluate predictive ability serum. SOD
level to correctly predict the outcome of the therapy, and
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summarized in Table 8. Positive association was noted
between posttherapy increase in serum SOD levels and the
down staging of the disease. With an odds ratio of 10%, the
increase in posttherapy serum SOD level was accurate in
predicting the improvement in the outcome of the therapy.

CONCLUSION

This study concluded that there was an increase in the
serum SOD level as well as development in OLEP
classification in leukoplakia given after nanocurcumin
therapy with a single capsule of 250 mg (Brecan Plus)
which was given to the patients for 30 days with weekly
follow-up. Nanocurcumin is easily accessible and patient
compliant treatment which can be used for the conservative
management of oral leukoplakia.

Future scope of study

The study has demonstrated the clinical efficacy of these new
classes of therapeutic nutraceuticals such as nanocurcumin
in treating oral leukoplakia, which are suitable for long-term
use. Multispecific nanonutriphamraceuticals such as
nanocurcumin herald a new era in clinical care, which will be
examined further for numerous conditions of oral conditions.
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