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Evaluation of Efficacy of Curcumin along with Lycopene and Piperine in

the Management of Oral Submucous Fibrosis

Abstract

Context: Oral submucous fibrosis (OSMF) is a high-risk premalignant condition of the oral cavity
and oropharynx. Complete regression of the disease is still not possible with available treatment
modalities. Aims: The aim of the study was to evaluate the efficacy of curcumin, lycopene, and
piperine as a combination in the management of OSMF. Settings and Design: Efficacy was
evaluated on the basis of improvement in clinical parameters (i.e., visual Analog Scale [VAS]) score
for burning sensation, mouth opening (MO), mucosal flexibility (MF), and tongue protrusion [TP]).
Materials and Methods: Forty patients clinically and histopathologically diagnosed with OSMF
were included in the study; patients were administered with the above-stated drug combination,
and clinical parameters were evaluated at regular intervals to compare the pre- and post-treatment
measurements. Statistical Analysis Used: Paired z-test was done to evaluate significance of the
results. Results: Highly significant improvement was observed for posttreatment reduction in VAS
score for burning sensation and increase in MO (P < 0.001). Significant improvement was also
observed in the increase of MF and TP. Posttreatment histopathological evaluation also revealed
reepithelialization, indicated by significant increase in the epithelial thickness as found through
quantitative image analysis. Immunohistochemical studies with Col1A1 showed decrease in collagen
deposition. Conclusions: Taken together, the present study proposes the usage of combination drug
therapy for the management of OSMF as an effective and affordable way.

Keywords: Curcumin, lycopene, mouth opening, mucosal flexibility, oral submucous fibrosis,
piperine, visual Analog Scale score for burning sensation

including excessive chilly consumption,
Vitamin B and iron deficiency, genetic,
immunological, and environmental
causes.’’  Commonly prevalent among
Asians, the disease provides high risk for

Introduction

Oral submucous fibrosis (OSMF) is a
chronic progressive scarring disease of
oral mucosa, associated with juxtaepithelial

inflammatory  reaction  followed by . .
. . . . development of oral malignancy, with a
fibroelastic changes in lamina propria, . o/ [4]
. . transformation rate of around 7.6%.
leading to stiffness of oral mucosa,

causing restricted mouth opening (MO)  Different treatment modalities, both

and tongue movement (trismus), burning
sensation in the oral cavity, and difficulty
in eating.!!! The fibrotic change may involve
hypersalivation/xerostomia and mucosal
blanching with fibrous bands in the
labial mucosa, buccal mucosa, retromolar
pads, soft palate, uvula, and floor of oral
cavity, as well as pharynx, esophagus, and
paratubal muscles of Eustachian tubes.!?
The disease most commonly affects habitual
areca nut, betel quid, and gutkha chewers
and most frequently involved age group is
20-30 years, though etiopathogenesis of the
disease is considered to be multifactorial,
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medicinal and surgical, have been advocated
for relieving signs and symptoms of the
disease, though complete regression has
not been reported till date. Therefore, the
search for an effective treatment modality
still continues. A number of studies have
attempted to find the efficacy of different
natural  plant  extracts, antioxidants,
synthetic drugs, etc., for the management
of OSMFE.F¥ One such plant is Curcuma
longa, which is used as an Indian spice
derived from the rhizomes of the plant.
Its principal active constituent curcumin
promotes wound healing and also has
anti-inflammatory, immune-modulatory, and
antioxidant properties;® it has been studied
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for its effectiveness against cancer and various other
diseases such as diabetes, hypertension, and Alzheimer’s
disease.l' Curcumin showed inhibitory properties against
lipooxygenase and cyclooxygenase (COX) activities that
can induce inflammation,!'""" and lowers the activity of
smokeless tobacco extract or nicotine-derived nitrosamine
ketone-induced nuclear factor kappa-light-chain-enhancer
of activated B-cells and COX-2 in oral premalignant
and malignant cells.'”” Lycopene, a nonpro-vitamin
A carotenoid, predominantly found in tomatoes, pink
grapefruit, watermelon, papaya, guava, and other fruits
showing high antioxidant and singlet-oxygen-quenching
ability twice that of beta-carotene and ten times higher than
that of alpha-tocopherol 2, is described as the most potent
radical scavenger in various in vivo and in vitro studies.!'>!4
Again, the alkaloid piperine from Piper nigrum has shown
to increase the bioavailability of various compounds,
especially curcumin by 20 folds.!"!

Meanwhile, combination therapy comprising a treatment
modality that combines two or more therapeutic agents has
evolved as a cornerstone of cancer therapeutics.!'®! Toxicity
produced through combination therapy of chemotherapeutic
drugs can be significantly less because different pathways
will be targeted. Working in a synergistic or additive
manner, combination therapy eventually provides with
a lower therapeutic dosage of each individual drug. In
addition, combination therapy can induce simultaneous
prevention of toxic effects on normal cells and cytotoxic
effects on cancer cells. Emerging approach of restrictive
combinations (RC) of drugs focuses on strategic dosing
and drug administration based on the molecular differences
between cancer cells and normal cells. In this approach,
additional drugs can be added to improve the therapeutic
potency in a synergistic manner but without undesirable
side effects. As a result, combination therapy has emerged
as potential therapeutic modality with limited treatment
resistance and toxicity and increased efficacy. On the
other hand, synergistic effect of curcumin or lycopene
with irradiation has been evidenced upon oral squamous
cell carcinoma cells,!'” whereas lycopene has been found
to work synergistically with natural antioxidants.'"¥ In
a number of studies, curcumin and lycopene has been
separately applied for the management of OSMF;!*24
however, a combinational approach has not been attempted
yet. Thus, for the present study, we have intended for
management of OSMF patients with a combination drug
constituted by curcumin, lycopene, and piperine for having
a meaningful success level for the said purpose.

Materials and Methods
Selection of participants

The study was conducted in the Department of Oral
Pathology, Dr. R. Ahmed Dental College and Hospital,
Kolkata, India. As participants, forty patients clinically
diagnosed with OSMF (without malignancy) were

selected for this study; all these patients belong to the
Bengali population of West Bengal, India. Patients with
any other oral malignant or premalignant lesions (e.g.,
hypertrophic lichen planus, candidiasis, etc.), any infectious
or contagious disease process, or intractable medical or
radiological abnormalities were excluded from the study.
After clinical evaluation and collection of written informed
consent, histopathological evaluation was done in ten
randomly selected patients who had no contraindication for
performing incisional biopsy. Clearance certificate of this
study was obtained from the institutional ethics committee.

Inclusion and exclusion criteria

Patients having oral habits for >6 months with clinical
sign of OSMF were included in the study. OSMF clinical
diagnostic symptoms included burning sensation in the
mouth while eating spicy or hot food, dryness of mouth,
occasional vesicle formation and ulceration, and restricted
MO with difficulty in swallowing.

Patients who were medically compromised such as patients
suffering from any infectious or contagious disease or with
any intractable medical or radiological abnormality, any
other white patch-like candidiasis, hypertrophic oral lichen
planus and lichenoid-like lesions, and scleroderma were
not included in the present study. Furthermore, patients
who received previous treatment or with previous history
of surgery, radiotherapy or chemotherapy, or patients
using vitamin or dietary supplement were excluded from
the study. Cases complaining of difficulty in opening the
mouth due to other reasons such as inflammation, etc.,
were excluded from the study.

Drug treatment and clinical evaluation

Each patient was motivated to stop chewing areca nut
or tobacco 1 month prior to the commencement of the
treatment, and then prescribed with commercially available
combination drug BIOCUMIN (Biochem India) twice a day
for 3 months. Each tablet comprised curcumin (500 mg),
piperine (5 mg), and lycopene (25 mg). The responses
were assessed clinically every 15 days up to a follow-up
period of 3 months. Parameters used for this clinical
evaluation were MO, tongue protrusion (TP), mucosal
flexibility (MF), and Visual Analog Scale (VAS) score of
burning sensation (VAS). For MO, interincisal distance was
measured using vernier calipers; TP was measured from
the margin of the lower incisor to the tip of the tongue.
To determine the MF or cheek flexibility, the point of
intersection of the two imaginary lines, one joining the tragus
of the ear and angle of the mouth and another perpendicular
line from the outer canthus of the ipsilateral eye extended
downward, was marked as the reference point on both sides
of the face; the distance between the two reference points
at normal centric occlusion was recorded as m, The patient
was asked to blow the cheeks fully with lips closed and the
distance between the reference points was recorded as m,
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The difference between the two values (m,-m ) was used
as measure of MF. Burning sensation was recorded on VAS
ranging from 0 to 10, with ten-grade showing maximum
burning sensation. The OSMF patients were divided into
four subgroups based on their MO (Group I: >35 mm;
Group II: 30.1-35 mm; Group III: 20-30 mm; Group IV:
<20 mm) following Lai’s classification (1995).1]

All the patients were having areca chewing habits. Habit
counseling was done before start of the treatment. Patients
were advised to stop oral habits and certain dietary
modifications such as elimination of spicy food including
high consumption of chillies.

Histopathology
Pre- and post-treatment biopsy specimens collected
from OSMF patients were processed for paraffin

embedding. Sections of 4-5-um thickness were evaluated
qualitatively and quantitatively following hematoxylin and
eosin (H and E) staining and visualization under LEICA
DM 3000 microscope (Leica Microsystems, Switzerland).
Image-J analysis system (National Institutes of Health,
Bethesda, MD, USA) was used to measure the epithelial
thickness from multiple sections.

Immunohistochemistry

Biopsy specimens collected from OSMF patients were
paraffin-embedded and 4-5 um thickness sections were
collected on poly-L-lysine-coated slides, after paraffin
removal using xylene and rehydration (100%, 90%, and 70%
of ethanol for 5 min, treated with deionized water for 10 min),
the slides were treated with citrate buffer for unmasking
the antigen. Further immunostaining was performed using
Novolink polymer detection system ((Novocastra™, UK).
The endogenous peroxidase and protein were blocked using
supplied blockers. The expression CollAl protein was
detected with primary antibody of CollAl (1:100, Novus
Biologicals, USA). After postprimary blocking, sections
were incubated with Novolink polymer and were then
developed with DAB using supplied DAB substrate buffer.
The sections were counterstained with hematoxylin and
were observed under LEICA DM 3000 microscope (Leica
Microsystems, Switzerland).

Statistical analysis

All the statistical analysis was done using Statistical
software SPSS v.16.0. (statistical package for social science
by International Business Machines Corporation, Armonk,
New York, United States). The results for each group,
their clinical parameters and epithelial thickness (pre- and
post-therapy) were calculated as mean + standard deviation.
Paired t-test was done to evaluate significance of the
results. P < 0.05 was considered as statistically significant.

Results

For the present study, a total number of 40 OSMF
patients were selected from the Outpatient Department

of Dr. R. Ahamed Dental College, Kolkata. The mean
age of the group under study was 34.75 years (standard
deviation = 11.53 years). The age range was 18—62 years
with male: female ratio 7:1. The patients were further
subdivided to four groups based on the interincisal
distance following Lai’s classification (Group I: >35 mm,
Group II: Between 30.1 and 35 mm; Group III: Between
20 and 30 mm; and Group IV: <20 mm), so that ten
patients belonged to each of the four groups. The efficacy
of the treatment was evaluated based on the pre- and
post-treatment values of four clinical parameters (i.e.,
VAS) score for burning sensation, MO, MF, and TP)
measured from each of the patient under study [Figure 1].
Again, tissue sections from ten randomly selected patients
were collected through biopsy procedure at pre- and
post-treatment stage and were evaluated for expression of
collagen-1 protein by immune-histochemistry technique.
All the samples were collected after getting informed
consent from the patient. The study was approved by the
ethical committee of the Institution.

All the four clinical parameters under consideration
showed improvement at the posttreatment stage [Table 1].
The average VAS score for burning sensation of all the
patients showed significant reduction at the posttreatment
stage. In Group I, the mean VAS score reduced from 8.7
to 0.28; Group II showed a reduction from 8.1 to 0.37;
Group III revealed a reduction of VAS score from 7.4 to
0.46, and VAS score in Group IV reduced from 7.6 to
0.46. The reduction in the VAS scores in all the subgroups
was statistically significant (P < 0.001). Again, the MO
was significantly increased in all the subgroups at the
posttreatment stage; the mean MO was significantly
increased from 27.21 mm to 30.83 mm. In Group I, the
average MO was increased from 38.93 mm to 43.37 mm;
Group II showed increase in MO from 32.38 mm to
36.5 mm; an increase from 24.67 mm to 28.05 mm of
MO was observed in the Group III; while the Group IV
showed increased MO from 12.86 mm to 15.38 mm.
The increase in the MO in all the subgroups was also
statistically significant (P < 0.001). For TP in Group I,
posttreatment TP increased from 28.3 mm to 31.4 mm;
Group II showed increase from 34.4 mm to 37.6 mm;
Group IIT showed an increase from 29.5 mm to 32 mm of
TP; whereas in Group 1V, the TP increased from 21.3 mm
to 23.5 mm. MF was significantly improved in all the
four subgroups (6.5 mm to 7 mm in Group I, 5.7 mm to
6.2 mm in Group II, 4.97 mm to 5.65 mm in Group III,
and 5.3 mm to 6.09 mm in Group IV, respectively); the
increase in mean MF also increased from 5.62 mm to
6.24 mm, which is statistically significant (P < 0.001).

To further evaluate the effect of the therapy, H and E
staining was performed before and after the completion
of the therapy [Figure 2]. Pretherapy microphotograph
showed thin atrophic epithelium with subepithelial
hyalinization and homogenization with a few blood vessels,
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Figure 1: Posttreatment improvement of Visual Analog Scale score of burning sensation, mouth opening, mucosal flexibility, and tongue protrusion (TPin

different groups of oral submucous fibrosis patients)

Figure 2: Representative image of hematoxylin and eosin-stained
histopathological section of oral submucous fibrosis tissues at x 10
magnification (a) pretreament; (b) posttreatment, showing reduced
hyalinization (blue arrow) and increased number of blood vessels (red
arrow) after treatment

whereas posttherapy micrographs revealed increased
thickness of epithelium along with reduced hyalinization
and increasing number of blood vessels in the connective
tissue. The epithelial thickness was measured in multiple
H and E-stained histopathological sections of pre- and
post-therapy biopsy samples with image analysis software
Image-J (National Institutes of Health, Bethesda, MD,
USA) [Table 2]. The results distinctly indicated a significant
MO increase in the epithelial thickness in posttherapy
samples (pretreatment: 0.22, +0.036; posttreatment: 0.38,
+0.088) (r = —29.826; P < 0.001).

Efficacy of the combinational drug treatment was further
evaluated by determining the expression of CollAl
by immune histochemistry to determine the collagen
density before and after therapy [Figure 3]. As shown in
Figure 3a, Coll Al expression was observed throughout the
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thickness of stratified squamous epithelium, lamina propria,
submucosal layer, and connective tissue. An overall
reduction in collagen expression was noticed following the
therapy [Figure 3b].

Discussion

Clinical management of OSMF is symptomatic and aimed
primarily at improving MO. Various methods, such as
intralesional injection of corticosteroid/interferon-gamma,
micronutrient supplement, physiotherapy, and surgical
interventions, have been used to alleviate burning
sensation, improving MO, and reducing fibrous bands. All
the patients of the present study had a history of consuming
gutkha, accompanied by occasional smoking and alcohol
consumption which can be considered as the major
factor for the development of the disease. Before starting
any regime of treatment, initial management strategy
should mandatorily be the discontinuation of associated
detrimental oral habits along with patient counseling and
education, which was followed in the present study. Again,
the choice of treatment modality is significant; topical
application provides for direct availability of the drug to
the primary affected buccal site, but chances of washing
out by the saliva may hinder the efficacy.

Curcumin, the principal curcuminoid found in turmeric
and considered as its most active constituent, as well as
lycopene, the high potent antioxidant found in tomatoes
and green vegetables, were studied for their effectiveness
against cancer and also in wide range of other conditions.
A number of studies have attempted the use of curcumin or

534



Mahato, et al.: Nonsurgical management of OSMF

- £ g8 888 Table 2: Posttreatment efficacy of curcumin on epithelial
g |- T 999 thickness
b = e © N~ — Parameters Mean pretreatment Mean posttreatment  P*
= s | S o= - S
= DR il; T E?-II = epithelial epithelial thickness
- .
§ > % E|g & 2 g thickness (mm) (mm)
= = A~ o Lo Mean+SD 0.21740.036 0.382+0.088 <0.001
E Sl &= 22w Maximum 0.284 0.574
] [e)} . . N .
E |CE8 I4= Minimum 0.124 0.119
E
Z :5:’ E l‘f : « ‘v'j) *Significance level P<0.05. SD: Standard deviation
= (RS
2 s zza
» * S SRS
= & s ssSg
= |z Vv VvV
-] 1 o~
2 |t 532
S IS8 £T &
> |IE2 E|§ <Sd ¢
T |aE s &7
3] =
n Sl D on — ; J
gn 55;&5 :;g a ik )y 14 2 b Vs 5 LA 1
= E ‘E’ ?—l’ lﬂ J’J, [t' Figure 3: Representative image of Inmunohistochemistry for localization
j s : : N D of Col1A1 in histopathological section of oral submucous fibrosis tissues
— o o at x 10 magnification (a) pretreament; (b) posttreatment, showing reduced
g 5 > = o «Q expression of Col1A1 after treatment
Z] (=] oS O o
= =) S S I
2 vV V¥ .
= Ble | oo lycopene in different forms for the management of OSMF,
- o~ .
£ LS s T 22 as well as three standard treatment modules, which have
< ) . . .
2 ; - § A& 4 been summarized in Table 3. Most of these studies have
=] 4 O > S .. . .
S Elgs [ @e® evaluated the clinical parameters of burning sensation and
= Iz (;3. Lol 8%« MO; however, none of them have considered the MF, which
o= < [~} 5 TN . . . . .
g Jg o E = ey e is a significant parameter for evaluation of the diseased
- [ . .
25 E E = o 3 = mucosa.??l Again, few of the studies have noted some
) «© @ limitations in the topical application of curcumin.?>?” In
— —
g =y K g 8282 our study, we have attempted to find out the efficacy of a
s = g Yoo combinational modality combining curcumin, lycopene, and
i; Sl o T2 piperine on the improvement over the burning sensation,
- N 2 L - . . .
A Lg ‘é < TS < MO, TP, and MF. All the patients of this study had a history
+ — .8 . . . .
g |= Z E|Q o Hl'5 of consuming gutkha, accompanied by smoking also in
A - N C R k) some cases. Similar to previous studies, all forty patients,
S = .. . .. .
< Sl o L0 |E administered with combination of curcumin, lycopene, and
- |08 _|% -2 B Y
- . . . ; .
s 25| 949 vl b= piperine revealed a general improvement with reduction of
2} - «@ .. . . . . .
= E E 52 o e burning sensation and increase in MO, MF, and TP. MO in
g e '2“ Group I1I showed highest improvement (1.14-fold increase),
— — e — (5] . . .
= : |8 8828ls whereas MF increased 1.2 fold in Group IV which were
], 4 . &= = .
E v Y99% the highest among all four groups. For TP, nearly equal
2 ol 22 |2 improvement was observed for all the subgroups. The
S ) § = =9 v & improvement in reduction of burning sensation was also
i \”5 - é'{ i S E significant for the OSMF patients. Analysis of the VAS
=] 4 T — : . .
= g o go® é’ score for burning sensation showed 0.03-, 0.04-, 0.06-, and
@ . . .
é’ (3 . - QAT e 2 0.06-fold reduction in Groups I, II, III, and IV, respectively.
- S =2 S = > When the overall improvement was considered, the
= H Hlw .. .
E £ £ & Ao dlg combinational herbal drug therapy showed statistically
B (o)) N =) S . . .
= A m g e §| significant posttreatment improvement (P < 0.001).
]
] — . . .
s g 2l The other factor considered in this study was the effect
@ =| o . . .
£ 5 & 2| of the combinational herbal drug treatment on the tissue
w) . .
- 5 - = § morphology and collagen production. Curcumin exerts
= @ .. . . . g ey
g g 3 e 5|E anti-inflammatory activity by inhibiting a number of
2 = . . . .
= g 9 E o §§o different molecules that participate in the process of
< =™ wn . . o . - . . .
A > 23k 3I¥ inflammation. Its ability to inhibit lipid peroxidation

535 Contemporary Clinical Dentistry | Volume 10 | Issue 3 | July-September 2019



Mahato, et al.: Nonsurgical management of OSMF

D07

s21(C102)
TUBMIOIN QuadooA]

pue  0) dUBIS[OUI IO
aJowAIEYy 109130 OpIS ON

Kep/3 g 01 dn
109JJ9 OIX0} paje[al

'[P 12 10y juawEan ON

11 dnoin

ul (SnojewoyIAIo

0} payoueq)

BSOONW [0 JO

L IP 12 se  10[0d Jo aguey)

SUOISOId 10 UOIBIIN IO
SeaJe SNOJRWAYIAIO JO Q0UISqR
pue ‘soo1ds 03 doueId[OIUL

pue uonesuas Surung

paonpar (O paaoxduwy
pasearoop

HPYO-8 PUE VAN °['ym
‘paseaIoul g pue D) SUIejIA
K1ealfes pue wnids “(S0'0>d
(el 6¢-[T €] ¥9°¥T) posearoun
O (S0°0>d) Pasea1odp
UOISO] JO JZIS Puk dI0JS UTeg
byt

wi93-3uo] oAry 03 pareadde
0L 9uowooidwr 1oxomb
paonpoid urwnoin) 1 dnoin
ur 19330q J 1, ur aseaou] “porrad
dn-morjog o 101ye sdnoi3 oy
poq urms £g°( sem QN Ul
9SBAIOUT UBOW I ], JUSUIEIN)
JO SYIUOW ¢ J8 PAAISSQO

pooj Ao1ds 01 oourIo[OIUI pUB
uonesuss Surng ur uononpaY

juouneamsod sdnoid

OIN “@a1ds

0} 9OUBIJ[OIUI pUE
(SVA) uonesuas
3urung ‘suorso|
[2I0 JO 90UASAIJ

DPYO-8 ‘VAW
S pue ) SurwejA
KIeAl[es pue
wnIds ‘O ‘9zIs

uoIsa] ‘(SVA) ured

dL ‘O ‘pooj dn-mor[oy

Ko1ds 03 aoueIo[OIUL

‘uonesuos Suruing ¢-uouneal],  (sopnsdeo) OTrwoISAS [BIQ

sypuow ¢

sKep 11¢

sypuowt
9-porrad

sypuowt

1J0s Sw §) orwAIsAs-[eIO

(s1o1de0) o1w9IsAs-1e10

(mof[ems pue ypnowr
ut pjoy 03 [10) eardoy,

S9SOp ¢ Ul PapIAIp
Kep/(Bw g) auadook]

(Bw

0Z-IDAXOYIOWSIPSIq
‘Fur )g-1m) AXOYIOWSIP

‘3w 006-[nD]
urnoIng) 8 |

Aqrep (901m1 [10 Jo sdoip
T1) 8w 09 :11 dno1p
Aqrep (eo1m3 sojnsded

omy) S 1 :] dnoip
Aoom sawir} om)

(Ju/3w 4 Jo samnoduwe
7) duoseylaweIdq Jo
suonoafur feuorsarenul

pue ‘sasop g ur
Kep/ouadook]

ByUpIEA) WOIJ
(o8e Jo s1BAK /G
QuadooAT -11) syuaned 9f

[od MmN oLy
(poyroads jou
urnom)) oJe) syuoned ¢z

WINIPUBALL],

woly (poyroads

OL ‘o[nsdes jou a3e)

unnoaIny) syuoned gy
suonoafur
p1010)IS

[10q ur uoyesuds Jurwng uoneded Sw 911 dnoID  jpyorsofenur exereWIEY WOL
[z 10 12 douero[ojul  woy Jorjar 939[dwo) fsdnoid  {(SyA) uonesuas sosop g ur Aep/ouadooA] + ouadooA] (a3e Jo s1edk (L
Jewny] 10 S)0QPO APISON  yjoq ul 4T pue OJN poaoidw]  Suruing dL ‘ON  Sppuowr ¢ J0s Sw ) o1woIsAs [e1Q Sw 97 :] dnoip ‘QuadooAT -871) syuaned ¢g

sdnors Kep/aL3o3 € +

Qo1 [[e ur 9jqeredwod sem s91K00ydwA| 3 11 dnox

sa1K00ydwA] ur NJA Ul 9sBa109p Surenoaro pue OL 41009 - D (requinjy)
o) ‘S[[90 [BSOONU [BIO UI SIOW  S[[3J [ESOONW [BIO Aep/41LJ0 3 ¢ + Kequiog woiy
I 12 sem YOI £q NIA JO Uononpay  PIIBI[OJXa UI S[[90 MOL 8w 009 11 dn01D 4 srjoyoore (a8e o sivak ¢
yeiseH BIEP ON. {PIAIDSQO NJA Ul 9Sea109(] NIA JO Ioquny  syqpuowr ¢ (sopnsded) orudlsAs-[e10 Kep/3 ¢-q1 :] dnoin NAOL ‘0L -S1) swened g¢
uondedl paipmys Adeaay) jo uadodA/urundand A3dyea)s syuaned
sioyny ISIAPE AUy J[nsaa Jorg sp9ypwered uopeanq  Jo uopedijdde jo sapon Adeaay) Jo asoq  apnaderdy], Jo sprenq

SISO.IQY SNOYNUIQNS [B.I0 JO JUdUIdSeURW 10J dUdd0dA] 10/pue urundind jo uonedijdde ay) Suimoys sAIPNIS :¢ dqe],

536

Contemporary Clinical Dentistry | Volume 10 | Issue 3 | July-September 2019



Mahato, et al.: Nonsurgical management of OSMF

D07

(¢8-5°0L) LL Pue (¢L
-Z¥) ¥9 Sem uoroNpal aeIoAe

onguo) Jo wnsiop Y} pooj [euLiou pue Aords yim

(SVA) pooy
£oids pue feuou  SYHUOW 9
10§ uonesuas -dN-MoO[[0g

Aqrep (urunoind Sw oy

901A0p
9SIOIOX0 Ynouwr
£q s9S1019%9

mdSeN
woij (ae jo

()10 12 PUB [}99) I0A0 O[OS SYA O} Uone[aI U] "W Juruing ‘@dueisip  SYIUOW ¢ Sururejuoo) soguazo]  AderoyjoisAyd  s1eak g--81)
KorezeH 3urjeod YSIMO[[OA LETFEG'S OIN Ul asearou] [estouiju] juduneal],  (saduazo) reordoy-rein epiauo[jo 3 ¢ + urnoaIny syuaned G|
pasosdwr uoryesuds
Surung ‘wuw g¢°() sem porrad Krep
Apmis a1} JO pud Ay} Je d [, ul (Bw ¢) auuradid ‘(Sw MOUNONT WOoLj
21?12 JSBOIOUI UBAW ‘WW G7'] Sem dL ‘di1 ‘(SvA) 00€) P3uo] PwWNI.MNI ouuadid  (a8e jo s1eak Ot
ABDBA (I] Ul 9SBAIOUI UBOW QY] ~ UONESUDS Suiuing  SYO9M 7] (s101qe1) O1WISAS-TRIO Sururejuos s19[qel ¢ + urunaan)  -og) syudned oz
(100°0>d :90°6=7) Juounean
Io)e WIW G¢°¢FGY /T “Iuaumean
910joq W 0 y+9t '+ ON
piiu “ojse) peq ued “(100°0>d ‘TS'S1=1) (tuwr) ooue)sip Aep/sowny G-p— (oysed)
1a($102) Juswyed) YR [ [FCT [eUOISIOUI-Io)UT (urwr G1 J0J PIOY ‘esoonwl  QULIdIA[S ur paxrw (3 1pmod  ISeuBIBA WOIJ
‘v 32 Quowean) 010J9q S/ 1FL0°9 se OIN ‘(SVA) [e10 03 uoneorjdde 1) 1opmod 1symy + (8 1|y + Jopmod (95e JO S1BIA 96
eaBISeALIS ‘syudned [ Jo IO uoryesuds Juruing Uedjy  Uonesuds Suruwng  Syjuow ¢ Jsed) [eordoy-re1Q 1) 1opmod onrowny, ououuny, -/1) syuened 14
(o1eU0yI0)URd
wNIo[ed “OPIBUIORIU
‘proe 21]0J ‘d)eJIns
(%1°+S) asauegurw ‘RIpAYouow Ap1oom sawn oMy
11 dnoi3 uey (%< 16) UonBSUSS areypns oz ‘epuopyo (S ) duoseyiawesaq
Surwing jo uononpar aiow WNIWOIYD ‘QIUI[3S Jo uonoafut
pamoys os[e [ dnoxo ‘(ww ¢'¢ SYIUOW wnipos ‘g1 ‘71 ‘og  [BUOISAIENUL I dNOID  syoseyoweiog re[ryg
‘o€1) 11 dnoi3 03 paredwoo :[dnmoqoy  ‘zg ‘19 ‘A D ‘Y ulweyA - sosop paplalp A[jenbo Jo uonoafur  ‘mouyonT woij
el 1D 12 (ww g1 “04z9°L€) [dnoinp ur YA UO UONBSUS  ‘Sypuowt 7 Y3m Sow ()0(s-ouadooA])  omy ur Afrep ouodooA]  [euorsojenur (95 Jo s1eAA ()9
y3uig S1091J0 9pIS ON OIN ur JuswaAoxduwr 1on0g Suruing ‘O uowWIBAL] 93 yos-omudisAs-1e1r) Jo Jow 001 :I dnoin ‘QuadooAT -¢1) syuanred 4
wuw (07>
OW [entul i syuded ur O
ur yudwaAoIdwr wnwixew (8w ¢ ounadid pue MOUNONT WOoLJ
logl [P 12 {SVA UO uonesuds suruing ur - A UO UOIesuds Sw gO¢ urwnond s Aep/(Sw 1) sunadid ourradid (93 o s1eak (g
[emIedy 93ueyo JuedyIUSIS A[[eonsnels Surtung ‘O ypuowr | 19[qe)) J1wRIsAs-eI)  + (Sw ()(6) UrunoIn) + urumnaan)  -g1) syudned ¢
oureoousI|
dsepruoIneAy s paxiw O] 00 [
pUE SPIOI)S [BUOISI[BIIUT JO osepruoInje£y pue [w
/pue onsdeos jueprxonue [eIo0 G'] QUOSBYJOWIEXIP JO  oSepruoIneky
0} pareduwros esepruoInjeky pue (S)UINNUOIOTW SNOLIEA  SUOTIOQ[UT [BUOISI[eIUT pue SPIOId)s  TeUUSY) WOIJ
[capueURARq SP1019)S [eUOISa[BNUI4+UId00K] O ‘SVA uo 31 000s ouadooA] ypm Appoomiq yyim Aep  [euorsofenul (93e Jo S1BIA 6t
PUE WEBAJOS 10910 9SIOAPE ON  AqQ QJA Ul 9SBaIOUl JUBOYIUSIS  UONEBSUdS Suruing — S39om 9 so[nsdeo) orwuolsAs-re1) /3w 9] ouadooAT +ouadookT -g71) syuoned Gy
paipnys Adeaayy jo duddodA/urund.and A39yeays sjuaned
sioyny J[NSaa Jorg si9weaed uopeanq  Jo uopedijdde jo apon Adeaay) Jo asoq  dpnaderdy], Jo sprenq

“"pIuo) ¢ dqeL

Contemporary Clinical Dentistry | Volume 10 | Issue 3 | July-September 2019

537



Mahato, et al.: Nonsurgical management of OSMF

D07

syjuowr G Jo o3eIoAe

ue 10} dn pamorjoj juoned pue
BSOONW [€10 JO JuIyoue[q pue
uone1do[n [njured ‘uoryesuss
Suruing ur uonoNPaI AU
‘ww §-4 Jureq o3uer oyl ‘(%z6)

(S102) "1 12 ww 79 Jo ures jou & yim QN

JuawIdAOW dNZu0)
JO uonejr]
‘spueq 9[qedied
‘SISO[N pUR SI[OISAA
Jo douosaxd
‘esoonuu [eIo Jo

Suiyoue|q ‘QIN pue Apeamiq

DH duredoudi| Jo [w uonoafur
G'() PUE QUOSEYJOWIEXOP QUOSBYIOWEXIP

JO [w g I paxIW N pue

nnjesuog woJj
(o8® Jo s1Bak (09

sowre[ T elegp oN  sJuoned oyp urjuoworordw]  uonesuos Juruang  SYOIM ¢ uornos[ur [euorsojenu] 00S1 osepruoinjeAy osepruoinjeAq -1g) siuoned gz
Aiqrxop jesoonut Aqrxopy Sw ¢7) suadooA] pue (Sw SISOP POPIAIP 0M)
pue ‘qL ‘OIA Ul 9searoul [esoonw ] pue ¢) aunadid ‘(Sw gpg) ur Aepy(Swr (1) ourrodid ouuedid  eyey[0Y WOy
Apmnys punoj st JuUBOYIUSIS puB UOLJBSUS ‘O ‘SYA uo UINoINY) {UINooIq ‘(8w (g) suadooA] + wunoInd  (95e Jo s1edk 79
JUSAIJ  199JJQ 9SIOAPE ON  Furuing jo uononpal ao(dwo)  uonesuds surwng  SYUOW ¢ 19[qe} ATW)SAS-TRIO (8 1) urnon) +ouadookT -81) syuoned (f
(Sw ¢ win.31u
A2d1g ‘3w ()()¢-10BIIXd
(%2°9) 11 dnoiny ueyy p3U0] PUNIANY))
(%1°11) O ul Juawdoxduur 10[qu) urwnomy (Sw (S50 € ur) Kep/3wr 006
Iay39q pamoys [ dnoin Gg-wnrudfas ‘Sw ¢/ -oury urmnoIn) :y dnoin AOUS[ON'T WIOIf
ozl 1P 12 ¢sdnou3 yroq ur uonesuas (SVA) uonesuas ‘Su $-0uadooA) arnsdes (sasop z ur) Aep/w urunoIno (98¢ jo s1eak
ueleg BlEp ON  Suruing Jo uonessao 39[dwo) Surung (O sypuowt ¢ ouadodA| O1welsAs-1e1) ¥ ouadookT :1 dnoin QuadodAT (o¢>) syuaned 09
BSOONW [£00Nq
Jo Suryoue[q Jo UOTONPAI 10139q
‘uonesuas Juruing Jo AJLIOAIS
ur uononpal 1peg 1 dnoin Sw (Op-r3uo] vumany)
"SpuBq SNOIQY JO UOONPAI Ul Bsoonuw :opnsde expuep (Sow (S50 T ur) Aep/Sw 008
yuowaAoxdwi 10119q f(ww ¢) [8dong Jo Juryoue|q Ge-wnIudas ‘Jw ¢/ -ouiz urumony) :j dnoin mnyorey woxy
ezl 1P 12 11 dnoip ueyy (ww 9) QN U {(SVA) UOnEBSuds ‘Fowr ) z-ouadodA] ypm (sosop z ur) Aep/Sw ouadooL] (o8e Jo s1eak
undoy] elep oN  Juowoaoxdwir 1p0g (] dnoin Surung QN sypuowt ¢ ornsdeo) orwdis£s-1e10 g ouadookT :1 dnoin ‘urnoIn)) §i<) syuaned ¢
uoIso oy} Jo
9ZIS U]} UI ISBAIOIP 9)BIIPOW 0}
PIIW & SeM 137 ], JuBdyIUIISul
a1om nq sdnoi3 oy yjoq ut
paaoxdur (€00 0=d) yooads
pue Surmojems ur Aynoyrp yooads
PUE ‘(500'0=d) UOISI[ AU} (M pur SWAO[[EMS Aprep 2oL Ajpeordoy
pajeroosse ured (100°0=4) Ul AnoIp pue pardde aq 03 [95 e1oa
uonesuss Surwing Jo swoydwAs UOIS3 A YIM dofe 3w ¢ 11 dnoin yredsmey)
SUSIA A[182 oY) 2A1392[qNnS (100 0>d) I dnoin pajeroosse ured sasop woy (paygroads
ur eosneu pajiodor Ul JUBOYIUSIS 2I0M J I PUB  ‘Uonesuds Juruing PApIAIP OM] Ul A[Tep BIOA jou o5e)
(o710 12 Tned sjuoned mo,]  QJA Ul syuswaAoxdwl (o) 10} SVA ‘dL ‘OIN  Sypuow ¢ (o[nsdeo) orwoysAs-rer auadooA] Swr § ;] dnoin doye ‘ouadooh] syjuaned 07
uondedl paipmys Adeaay) jo uadodA/urundand A3dyea)s syuaned
sioyny ISIAPE AUy J[nsaa Jorg sp9ypwered uopeanq  Jo uopedijdde jo sapon Adeaay) Jo asoq  apnaderdy], Jo sprenq

“TpIuoy) € dIqEL

538

Contemporary Clinical Dentistry | Volume 10 | Issue 3 | July-September 2019



Mahato, et al.: Nonsurgical management of OSMF

19[qE) 9SBI[AI PAUTRISNS (1S OPLIO[YI0IPAH " TDH OPAYSpIRIPUOIRIA (VAN
(Buruado o :QIN o1eoS Soreuy [ensiA (SYA ‘uorsnnold onguoyg, :d [ 9our)sIp [eSIOULIU] (] PIBI[ONUOIIIA N 10BIXS OLIQULIN] (H ] SUISAI0]0 dLIdULN] O L {10 duown] :QL

duojouldWeLy Jo uonoalur
Jesoonwqgns yim dnoid Apnys ur

Sy09Mm 7 Jo porrad

o3uniks e J0J Sw Oy Jo asop Ay}

epul ‘dN

1e(T102) JuQW)eAI} SUIMO[[O] UIS ST O urnsur SuIsn AJIABO [eI0 I S[BAIIUI A[DOIMIq ‘andeqe( wouy
‘v 12 [esTouLI)uI Y} Ul judwdAoxdur ayy ur saus opdnnur 8 UOAIS sem yorym Aderoy) (o3e Jo sIedk G¢
oowy N BJBp ON ueoyrudis Aysiy v OJA [eSIOULIQU]  SYoMm 7| Uo ‘suonoafur [e00  ‘9Je}00L QUO[OUIOWRLI], QUO[OUIdWERLL], -(]) sjuoned 7g
Surpagiq pue
‘smyey ‘Suneolq
j10dox o1
Koyewrxoxddy
‘WI0) [YS ul Apueoyrugis poaoidur
Kep 1od 3w ggg]  os[e 21om yodads ur Anoyip
Surarooar syudryed pue Surmojems ur AynoyIp
Y} JO %e> Ul ‘smyruun ‘qinowr Jo Uonesuds (s18ak
(9007)  Sunrwoa Jo/pue  Suruing sao1ds 03 doUBIS[OJUL syjuow g 3so1 10J Aep T LFH9 6€ sem
‘v 72 easneu ‘eisdodsAp  jo swoidwAs oAndafqns spueq € OOLIY} UAY) pue sKep syuoned oy jo
uerpualey Jo syurejdwod onoiqy [eronad wouy Jorjar pueq 0¢€ [eniul Aep & 001m} Aderoyy  oFe ueow o)
A juonbar]  pue ‘dL ‘O uruowoaordw]  onoiqy ‘4l ‘O Sypuowr / UONRISIUTWPE [BI0 191qB) Sw 00 [eNIU]  QUI[JAJIXOIUS] syuoned g7
uondLal paipnys Adeaayy jo duddodA/urmnd.and ASajeas sjudaned
sioyyny 3sIdApE AUy )nsau Jarig srePweled uoneinq  jo uopedidde jo spojy Adesdayy Jo asoq  dnnadesdy], Jo spreRnq

“"pIuo) ¢ dqeL

Contemporary Clinical Dentistry | Volume 10 | Issue 3 | July-September 2019

539



Mahato, et al.: Nonsurgical management of OSMF

and check cellular proliferation reduces collagen
synthesis rate, conferring its fibrinolytic property.
Histopathologically, all the sections, irrespective of
Group, revealed reepithelialization, although the degree
varied. The appearance of rete pegs was also visible
with increase in blood vessels in the connective tissue
region. Immunohistochemical analysis revealed decrease
in collagen content following therapy. The data showed
significant increase in VAS, MF, epithelial thickness, and
decrease in collagen bands following therapy.

Thus, curcumin is considered as a safe nontoxic and
effective alternative for many conventional drugs,
due to its distinguishable therapeutic properties and
multifarious effects on different systems of the body.
Statistically significant improvement in the clinical sign
and symptoms were observed among different group
of OSMF patients treated with combination therapy of
curcumin. Positive changes were also observed in pre- and
post-histopathological evaluation of the therapy. The
choice of combination therapy is noninvasive, beneficial,
and affordable drug management in all grades of OSMF.
Extensive study with a larger number of patients backed
by longer periods of follow-up is necessary to arrive at
a definitive conclusion. Thus, we reiterate curcumin, in
combination with lycopene and piperine, has the potential
of being an alternative therapeutic measure for treating all
grades of OSMF patients.
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