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Fibrosis and their Correlation with Salivary
Levels of Iron and Lactate Dehydrogenase:

A Prospective Study
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ABSTRACT

Introduction: Oral Submucous Fibrosis (OSMF) is a chronic,
potentially malignant condition marked by fibrous bands in
the oral cavity. It causes burning sensation with spicy foods,
blanching of the oral mucosa, and progressive stiffness,
leading to restricted mouth opening. Natural remedies like
Tulsi (Ocimum sanctum Linn), and aloe vera are known for their
antioxidant, anti-inflammatory, and healing properties. However,
clinical evidence evaluating their efficacy in OSMF management
remains limited.

Aim: This study Aimed to evaluate the effectiveness of natural
antioxidants, “Tulsi” and “aloe vera”, in managing OSMF and
their association with changes in salivary levels of iron and
Lactate Dehydrogenase (LDH).

Materials and Methods: The present prospective study was
conducted from January 2020 to September 2021 at Drs Sudha
& Nageswara Rao Siddhartha Institute of Dental Sciences,
Andhra Pradesh, India. Sixty patients were divided into two
groups: Group A received topical Tulsi paste, while Group B
received aloe vera gel. Both groups included 28 males (93.3%)
and 2 females (6.7 %) with mean ages of 40.0 and 42.7 years,
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respectively. Salivary iron and LDH levels were measured before
and after treatment. Clinical parameters such as mouth opening,
burning sensation, and tongue protrusion were assessed bi-
weekly over six weeks. Data was analysed using IBM Statistical
Package for Social Sciences (SPSS) Version 20 software with
descriptive statistics, Chi-square tests, t-tests, and Analysis of
Variance (ANOVA). Statistical significance was set at p<0.05.

Results: Significant improvements in clinical parameters were
observed in both groups (p<0.001). The Tulsi group showed
more pronounced enhancements in mouth opening (p<0.001)
and tongue protrusion compared to the aloe vera group. Salivary
iron levels increased significantly in both groups (p<0.001),
with no significant intergroup difference (p=0.39). However, the
Tulsi group exhibited greater reductions in salivary LDH levels
(p=0.001) compared to the aloe vera group (p=0.009).

Conclusion: Topical application of Tulsi paste and aloe vera
gel effectively reduced burning sensation while improving
mouth opening and tongue protrusion. Tulsi demonstrated
superior results compared to aloe vera in clinical outcomes
and salivary LDH reduction, highlighting its potential for OSMF
management.
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INTRODUCTION

The OSMF is a premalignant, progressive disease causing reduced
mouth opening, first described by Susrutha in 600 BC and later
termed by Joshi in 1953 [1,2]. OSMF is triggered by areca nut,
tobacco use, and nutritional deficiencies, it affects 0.2-0.5% of
Indians with a 7-80% malignancy rate [2]. In 1996, Pindborg and
Sirsat defined OSMF as “an insidious, chronic disease affecting
any part of the oral cavity and sometimes pharynx. Although
occasionally preceded by and associated with vesicle formation,
it is always associated with a juxta-epithelial inflammatory reaction
followed by fibroelastic change of the lamina propria with epithelial
atrophy leading to stiffness of the mucosa causing trismus and
inability to eat” [1-3].

Arecoline in areca nut is considered to be the primary aetiological
factor in the pathogenesis of OSMF [4]. The nitrosamine alkylates
in arecoline lead to the formation of cyanoethyl, which further binds
DNA to stimulate fibroblastic proliferation and increase collagen
formation. These Alkaloids show theirimpact on collagen metabolism
by enhancing the cross-linkage of collagen fibers. Fibrogenesis is
produced in the cells by copper due to the upregulation of the Lysyl
oxidase pathway, Prolonged exposure to chemical irritants leads to
malignant transformation [5-7].

Different authors give several classifications of OSMF based on
clinical and histopathological features. In the present study, OSMF
patients were taken based on Khanna JN and Andrade NN’s clinical
classification. According to it, Grade-1 is considered a very early
stage for which treatment is not required and Grade-4 is considered
very advanced and cannot be treated by medical management
alone. So, Grade-2 and Grade-3 OSMF patients were included in
the present study [8].

Ayurveda is an Indian traditional natural system of medicine that
today has become one of the emerging treatment modalities
worldwide for treating and preventing various oral and other
diseases [9]. Different natural herbal ingredients like aloe vera Tulsi
have evolved in the last decade for the treatment of OSMF.

Aloe vera is a plant that belongs to the Liliaceae family, of which
there are about 360 species. Only two commercially available
species are Aloe barbadensis Miller and Aloe arborescence. Aloe
vera contains several vitamins that include vitamin A, C, E, which
have antioxidant properties [10], and help to combat destructive
free radicals. Fatty acids, salicylic acid, and hormones such as
auxins and gibberellins are also found in A. Vera, which help
to reduce inflammation. Aloe vera contains lupeol, a sterol that
functions as an antibacterial, analgesic, and anti-inflammatory.
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Aloesin derivatives such as isorabaichromone, feruoylaloesin, and
p-coumaroylaloesin have high free radical and superoxide anion
activity [11].

Aloe vera is amannoprotein that contains ‘wound-healing hormones,
which are a group of amino acids. The polysaccharides in the gels
of leaves also have gastroprotective and anticancer properties. A.
Vera has been helpful in OSMF, oral lichen planus, and burning
mouth syndrome [12]. Tulsi (basil or Ocimum sanctum Linn), within
the Ayurveda, is known as “The Incomparable One” and The Queen
of Herbs”. It also aids in the prevention of malignancies produced
by harmful substances by lowering DNA damage and activating
apoptosis in precancerous and cancerous cells, minimising the
growth of experimental tumours and improving survival. Tulsi also
protects against toxic substance harm and helps the body transform
and eliminate them more efficiently by increasing the activity of liver
detoxification enzymes such as the cytochrome P450 enzymes,
which deactivate toxic chemicals and allow them to be safely
expelled [13,14].

The aetiology of OSMF has been linked to nutritional inadequacies,
particularly iron and vitamin deficits. Iron is necessary for the overall
integrity and health of the digestive tract epithelium and appropriate
enzymatic processes. Haemoglobin levels, and in particular, serum
and serum irons levels, are considered biological indicators for
nutritional assessment. Deficiencies in iron, vitamin B12, and folate
can impair the integrity of the oral mucosa.

“LDH is a cytoplasmic enzyme found in almost all bodlily tissues,
and its levels rise significantly during tissue damage.” Its main job
is to catalyse the conversion of lactate into pyruvate [15]. LDH
levels in tissues are 500 times higher than in serum. Leakage of
the LDH enzyme from even a small quantity of injured tissue can
raise the level of LDH to a large level, demonstrating its utility as
a tissue damage indicator. Salivary glands produce salivary LDH
oral epithelial cells are considered the primary source. Saliva
diagnostics has ability to detect cancer based on the close contact
between saliva and the mucosa where cancer develops [16]
Treatments include iron, vitamins, corticosteroids, and Ayurvedic
remedies like Tulsi and aloe vera, which possess anti-inflammatory
and antioxidant properties [17,18]. OSMF is associated with
reduced salivary iron levels, which are linked to impaired collagen
synthesis. LDH is a key biomarker of tissue damage, often used
to assess cellular injury in OSMF [19]. Many treatment protocols
have been proposed to alleviate the signs and symptoms of
OSMF. Conventional therapies, including corticosteroids and
other pharmacological therapies, have shown limited success,
particularly in early stages. Consequently, there is growing interest
in alternative natural treatments that are cost-effective and minimal
side-effects. This study aims to evaluate the effectiveness of tulsi
paste and aloe vera gel in managing OSMF by assessing clinical
outcomes and biochemical markers. While previous studies
have explored these herbs in other oral conditions, this research
uniquely investigates their comparative efficacy in OSMF.

The primary objectives of this study were to assess the clinical
improvement in burning sensation, mouth opening, and tongue
protrusion in OSMF patients treated with Tulsi paste and aloe vera
gel. The secondary objectives include evaluating changes in salivary
iron and LDH levels before and after treatment with these herbal
treatments.

Null hypothesis (H,): There is no significant difference in clinical
outcomes (burning sensation, mouth opening, tongue protrusion)
and biochemical markers (salivary iron and LDH levels) between the
Tulsi and aloe vera treatment groups in patients with OSMF.

Alternate hypothesis (H,): There is a significant difference in clinical
outcomes and biochemical markers between the Tulsi and aloe vera
treatment groups, indicating that one treatment is more effective
than the other in managing OSMF symptoms.
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MATERIALS AND METHODS

The present prospective study was conducted in Department of Oral
Medicine and Radiology at Drs Sudha & Nageswara Rao Siddhartha
Institute of Dental Sciences, Chinnaoutpalli, Andhra Pradesh, India
during the period commencing from January 2020 to September
2021. The study was ethically approved by the institution’s Ethical
Review Committee with number O.C.No./IEC/10/2019.

Sample size calculation: Calculation to determine the sample size
was performed using G* power 3.1.9.7 software. The calculations
were based on correlation value of 0.519 based on the results of my
pilot study, an alpha level of 0.05, and the desired power of 80%.
The total sample size was sixty divided into two groups 30 in each.
Patients were informed about the procedure and asked for their
consent to participate in the study and only those who agreed were
included in the study.

Inclusion criteria:

e  Subjects who have clinical signs and symptoms of OSMF,
stage 2 and stage 3 (classification according to Khanna and
Andrade) [8].

e Patients who have not used any other medication for OSMF
previously.

e Patients who gave a positive history of areca nut intake in the
form of pan, gutkha.

Exclusion criteria:
e  Patients with stage 1 and stage 4 OSMF were excluded.

e Patients who gave a positive history of being treated for the
same complaint, in the form of local applications, intraoral
injections, or any systemic administration of drugs.

e Patients with underlying systemic diseases like diabetes,
hypertension, bleeding, and cardiovascular diseases.

e Patients with a history of tobacco consumption in any other
form were excluded from the studly.

Sample distribution:

e A total of sixty patients were randomly assigned into two
groups:

e Group A (Tulsi group): 30 patients were given Tulsi paste
(prepared by mixing two scoops of Tulsi powder with one
scoop of glycerine) for topical application.

e Group B (aloe vera group): 30 patients were given 95% pure
aloe vera gel for topical application.

Outcome measures:

e Primary outcome: The primary outcomes of this study include
clinical improvements in burning sensation, mouth opening,
tongue protrusion, and. These parameters were assessed at
baseline and at bi-weekly intervals for six weeks.

e Burning sensation: It has been assessed with the help of a
Visual Analogue Scale (VAS), a psychometric response scale
used to record patients subjective characteristics that cannot
be measured directly [2]. It allows patients to rate their burning
sensation level ranging from O (no sensation) to 10 (worst
sensation).

e Mouth opening: It is recorded in millimeters by measuring the
distance between the right upper incisor’s incisal edge and the
lower incisal edge [Table/Fig-1] [20].

e Tongue protrusion: It is assessed by measuring the distance
from the tip of the incisal edge of the lower incisors to the tip of
the tongue when the tongue is in a wholly protruded position,
Nagesh and Bailoor described this method in 1993 [Table/
Fig-2] [20].

e Secondary outcome measures: The secondary outcomes
involved assessing changes in salivary iron and LDH levels.
Salivary samples were collected pre- and post-treatment
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[Table/Fig-1]: Pre and post-treatment mouth opening.

[Table/Fig-2]: Pre- and post-treatment tongue protrusion.

using the unstimulated whole saliva method. These samples
were analysed for iron and LDH concentrations using atomic
absorption spectrometry. Salivary iron levels were measured
to assess changes in iron metabolism, while LDH levels were
evaluated as an indicator of tissue damage and oxidative
stress. The changes in these biochemical parameters were
correlated with clinical improvements in burning sensation,
mouth opening, and tongue protrusion to understand the
potential biochemical effects of the treatments on OSMF.

Study Procedure

After assessing and recording the pretreatment parameters,
patients of both Group A (Tulsi) and Group B (aloe vera) self-applied
their respective treatments topically thrice daily for six weeks. Both
medications Tulsi paste and aloe vera gel are manufactured by
Sahasra Yogam Health Sciences Pvt., Ltd.
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RESULTS

The mean age of the study sample in group A was 40+11.32 years
and in group B was 42.7+11.46 years; this difference was not
statistically significant. This is illustrated in [Table/Fig-3].

Out of 30 subjects in group A, 28 (93.33%) were males, and 2
(6.67%) were females. In group B, 28 (93.33%) were males, and 2
(6.77%) were females (Chi-square test value=0, p-value=1). There
was no significant variation in gender distribution across the study
groups, with 93.3% of the sample being males and 6.77% females
in both the study groups. This is illustrated in [Table/Fig-4].

Stage-wise distribution of the data: Out of 30 subjects in
group A, 20 (66.7%) of patients suffer from OSMF stage Il, and
10 (33.3%) suffer from OSMF stage Ill. In group B, 16 (563.3%) of
patients suffered from OSMF stage Il, and 14 (47.7%) suffered
from OSMF stage lll. In comparison of the OSMF stage between
the two study groups; no significant difference was noted with
the majority of subjects identified as having stage I OSMF in
both group A (66.7%) and group B (563.3%). This is illustrated in
[Table/Fig-5].

Comparison of vas scores: In the present study, all the patients
presented with the burning sensation with mean values 6.53+1.69 in
group A, 6.23+1.35 in group B. At the end of the treatment median
scores of both groups was zero. About VAS scores, while there
were no significant differences between the groups at baseline, first,
and second subsequent observations, there was a considerable
difference in the third assessment with lesser mean scores in group
A (0.1£0.3) compared to group B (0.4+0.6). This is illustrated in
[Table/Fig-6].

Pair-wise comparison in both groups showed a significant decline
in the mean VAS scores from baseline (6.53+1.69 in group A and
6.23+1.35 in group B) to the third assessment (0.1+0.305 in group
A and 0.47+0.62 in group B). The repeated measures analysis of
variance (ANOVA) test showed a statistically significant reduction in
both groups (p<0.001). This is illustrated in [Table/Fig-7].
Comparison of the mouth opening: Regarding mouth opening (in
mm), at baseline, for group A mean+SD value was 30.0+5.6 and
for group B mean+SD value was 25.9+4.6. At the end of treatment,

Group A (n= 30) Group B (n=30) T-value | p-value
Min Max Mean+SD Median IQR Min Max Mean+SD Median IQR
Age in years -0.916 0.362
23.0 62.0 40+11.32 39.0 19.0 22.0 65.0 42.7+11.46 44.0 20.0

[Table/Fig-3]: Comparison of mean age between the study groups, mean, median and Interquartile Range (IQR).

Independent samples t-test; p<0.05 considered statistically significant

Method of saliva sample collection: The saliva samples were
collected from all sixty patients before and after treatment. For each
collection, 5ml of unstimulated whole saliva was collected using
spit method in a sterile container over a period of five minutes.
The collected salivary samples were subjected to analysis of iron
and lactose dehydrogenase levels by using atomic absorption
spectrometry. Studies shows that the mean normal salivary
iron level is 94.18+62.90 ug/dL [21], and salivary LDH level is
201.3700+89.1439 IU/L [22].

The measuring parameters were assessed bi-weekly and were
recorded over a period of six weeks. Thus, post-treatment values
were obtained at the end of the 6" week.

STATISTICAL ANALYSIS

Data were analysed using IBM SPSS Version 20 software (IBM
SPSS, IBM Corp., Armonk, NY, USA). Descriptive statistics, chi-
square tests, independent samples t-tests, paired t-tests, and
repeated measures analyses of variance were done to analyse
the study data. Bar charts and line diagrams were used for
the presentation of data. A p-value of <0.05 was considered
statistically significant.

Group Gender N (%) Chi? test value | p-value
Male 28 (93.33)
A
Female 2 (6.67)
0.0 1.00
Male 28 (93.33)
B
Female 2 (6.67)

[Table/Fig-4]: Comparison of gender distribution between the study groups.

Chi-square test; p<0.05 considered statistically significant
Stage-wise distribution of the data:

Group A Group B )
% test
Stage Count % Count % value p-value
I 20 66.7% 16 53.3%
Il 10 33.3% 14 47.7% 1.1 0.29
Total 30 100% 30 100%

[Table/Fig-5]: Comparison of OSMF stage between the study groups.

Chi-square test; p <0.05 considered statistically significant.

group A mean+SD value was 35.0+4.9 and group B mean+SD
was 31.4+4.6. group A demonstrated significantly higher values for
mouth opening at all-time points than group B. This is illustrated in
[Table/Fig-8].
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Pair-wise analyses revealed a significant increase in mouth opening
from baseline to the third assessment in group A compared to group
B. [Table/Fig-9].

Mini- Maxi-

Time Group | N | Mean=SD SE mum mum T-value | p-value
A |30 653+1.69 | 0.31 4 9

VAS 0.759 | 0.452
Baseline B |30 6.23:1.35 | 0.24 4 9
A | 30| 427+1.48 | 027 2 7

V§8.1. 0.148 | 0.927
(1 visit) B |30 423+1.3 | 023 2 7
A |30 233+1.12 | 0205 | O 4

\/2Ads 2 -0.698 | 0.49
(27 visit) B |30 2.53+1.1 | 0.202 0 5
A |30 010305 | 0056 | © 1

V/Zs.g. 294 | 0.006*
(3 visit) B |30 o047:062|0115| 0 1

[Table/Fig-6]: Comparison of VAS scores between the study groups assessed at
bi-weekly interval.

Independent samples t-test; p<0.05 considered statistically significant; Asterisk (*) denotes statis-
tical significance. VAS: Visual analogue scale; SD: Standard deviation; SE: Standard error

Group A
(F value = 24.6)

Group B

F value = 18.9
Comparison with baseline (F value )

values p-value p-value
TP Baseline - TP1(1¢! visit) <0.001* <0.086
TP Baseline - TP2 (2™ visit) <0.001* <0.086
TP Baseline - TP3 (3 visit) <0.001* <0.086

[Table/Fig-7]: Pairwise comparison of VAS scores.

Repeated measures ANOVA; p < 0.05 considered statistically significant; Asterisk () denotes
statistical significance. VAS: Visual analogue scale.
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significant improvement was noted in group A when compared to
group B. This is illustrated in [Table/Fig-11].

Salivary values: There was no difference in both groups’ pre, and
post-salivary iron mean values (p-value-0.74 and 0.39). Whereas
for salivary LDH, group A demonstrated significant changes in pre
563.4+186.39 (Mean+SD)and post treatment values 387.85+173.03
(Mean+SD). This is illustrated in [Table/Fig-12].

In intra-group comparisons, it was observed that the salivary iron
values increased significantly with time in both the study groups; at
the same time, there was a significant decline in salivary LDH values
in both groups. This is illustrated in [Table/Fig-13].

DISCUSSION

Among the study participants, the mean age of group A is 40.0,
and group B is 42.7. [Table/Fig-3]. According to the study done by
Shah PH et al., the mean age of study participants is 40.13+12.78
years [23].

In the present study, 93.3% were males and 6.7% were females.
There was no significant difference in gender distribution between
the two study groups (Chi-square test value=0, p-value=1). This
indicates that gender was equally distributed in both groups,
ensuring that any observed effects in the study are unlikely to
be influenced by gender as a confounding factor [Table/Fig-4].
It is usual to find male predominance in OSMF due to the habit
of tobacco and betel nut chewing. The current study results are
somewhat similar to the study of Shah PH et al., where the male:
female ratio is 7.33:1 [23].

Group A Group B
Variables Min Max Mean+SD IQR Min Max Mean+SD IQR T-value p-value
MO at Base line (mm) 18.0 37.0 30.0+5.6 9.3 16.0 33.0 25.9+4.6 7.5 -2.759 0.008*
MOT (15t visit) (mm) 22.0 39.0 32.0£5.4 10.0 18.0 35.0 27.9+4.5 8.0 -2.95 0.005*
MO2 (2" visit) (mm) 24.0 40.0 33.0+5.2 9.3 20.5 37.0 29.7+4.5 8.0 -2.91 0.005*
MO3 (3 visit) (mm) 24.0 41.0 35.0+4.9 7.3 21.5 39.0 31.4+4.6 7.6 -2.59 0.012*

[Table/Fig-8]: Comparison of mean distribution of Mouth opening (MO) (in mm) between the study groups.

Independent samples t-test; p<0.05 considered statistically significant; Asterisk (*) denotes statistical significance. MO: Mouth opening; SD: Standard deviation; IQR: Interquartile range; Min: Minimum;

Max: Maximum; mm: Millimeters.

Group A Group B
(F value = 6.2) (F value = 5.7)
Comparison with baseline values p-value p-value
MO Baseline - MO1 (1%t visit) (mm) <0.001* <0.062
MO Baseline - MO2 (2" visit) (mm) <0.001* <0.062
MO Baseline - MO3 (3 visit) (mm) <0.001* <0.062

[Table/Fig-9]: Comparison of Mouth-opening (MO) (in mm).

Repeated measures ANOVA; p < 0.05 considered statistically significant; Asterisk () denotes
statistical significance. MO: Mouth opening; BL: Baseline; mm: Millimeters.

Comparison of tongue protrusion: About tongue protrusion (in
mm), while there were no significant differences between groups
at baseline (p-value-0.21) and the first subsequent observation
(p-value-0.13), significant differences were noted in the second
(p-value-0.03) and third observations (p-value-0.009) with higher
mean values in group A. This is illustrated in [Table/Fig-10]. On
pairwise comparison of tongue protrusion with change in time,

On evaluating the clinical parameters, all the study subjects reported
burning sensation, which can be due to atrophy of the epithelium. In
the present study, Both group A and group B individuals has significant
reduction in burning sensation from baseline to end of the treatment.
This shows no statistical difference between the two groups in reducing
the burning sensation in OSMF patients [Table/Fig-6].

The minimum and maximum Vas score was 4.0 and 9.0 in both
groups before initiation of treatment procedure. After treatment (at
the end of 6 weeks) the minimum and maximum Vas score was 0.0
and 1.0 in both groups, which shows a highly significant reduction
in burning sensation at the end of treatment [Table/Fig-6].

The mean Vas scores were found to be 6.5 and 6.2 in both groups at
baseline, which were reduced to 0.1 and 0.4 at the end of six weeks
in both groups suggesting that there is almost 100% reduction
in burning sensation in both groups at the end of treatment. The
studies conducted by Alam S et al., and Srivastava A et al., shows

[Table/Fig-10]: Comparison of mean distribution of Tongue protrusion (TP) (in mm).

Group A Group B
Variables Min Max Mean SD IQR Min Max Mean SD IQR T-value p-value
TP at Base line (mm) 10.0 26.0 18.8 4.8 7.6 12.0 24.0 17.4 3.8 8.0 1.27 0.212
TP1(1¢ visit) (mm) 1.0 27.0 20.2 4.8 8.0 13.0 25.0 18.4 3.7 74 1.62 0.133
TP2 (2 visit) (mm) 12.0 28.0 21.8 4.8 8.4 14.0 26.0 19.3 3.7 7.1 2.18 0.034*
TP3 (3 visit) (mm) 13.0 30.0 23.2 4.7 6.9 15.0 27.0 201 3.8 7.0 2.73 0.009*

Independent samples t-test; p<0.05 considered statistically significant; Asterisk (*) denotes statistical significance. TP: Tongue protrusion; SD: Standard deviation; IQR: Interquartile range; Min: Minimum;

Max: Maximum; mm: Millimeters.
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Group A Group B
(F value = 24.6) (F value = 18.9)
Comparison with baseline values p-value p-value
TP Baseline - TP1(1¢ visit) <0.001* <0.086
TP Baseline - TP2 (2 visit) <0.001* <0.086
TP Baseline - TP3 (3 visit) <0.001* <0.086

[Table/Fig-11]: Pair wise comparison of Tongue Protrusion (TP).

Repeated measures ANOVA; p<0.05 considered statistically significant; Asterisk (*) denotes
statistical significance. TP: Tongue protrusion.

Parameters Group Mean+SD T-value p-value

Pretreatment Iron A 43.48+12.65 0.32 0.748
B 42.48+11.12

Post-treatment A 71.98+17.91 0.85 0.398
B 68.51+£13.32

Pretreatment LDH A 563.4+186.39 4.5 0.001*
B 349.23+183.02

Post-treatment LDH A 387.85+173.03 2.68 0.009*
B 285.09+118.08

[Table/Fig-12]: Comparison of salivary parameters (Salivary Iron and LDH Levels)
between the study groups.

Independent samples t-test; p<0.05 considered statistically significant; Asterisk (*) denotes statis-
tical significance. LDH: Lactate dehydrogenase; SD: Standard deviation

Parameters Group Time Mean+SD T-value p-value
Pre 43.48+12.65
1 7.125 0.001*
. Post 71.98+17.91
Salivary Iron
(bg/dL) Pre 42.48+11.12
2 8.07 0.001*
Post 68.51+13.32
1 Pre 563.4+186.39
-3.78 0.001*
Sallvary LDH Post 387.85+173.03
(o) Pre 349.23+183.02
2 -1.61 0.009*
Post 285.09+118.08

[Table/Fig-13]: Within-group comparisons of Salivary parameters (Salivary Iron
and LDH Levels).

Paired t-test; p<0.05 considered statistically significant; Asterisk (*) denotes statistical signifi-
cance; LDH: Lactate dehydrogenase; pg/dL: micrograms per deciliter; IU/L: International units
per liter; SD: Standard Deviation

similar results compared to the present study where tulsi and aloe
vera are compared to other treatment procedures [24,25].

In a study done by Anuradha A et al., the post-treatment mean
value of Vas score was 1.80+0.65 (46%) in patients treated with
aloe vera gel, but the results of this study revealed that it to be
0.4+0.6. Hence, the present study has been found to show better
results [26].

Trismus in OSMF patients is due to the presence of fibrous bands.
In this study, all patients has decreased mouth opening. In group
A, minimum and maximum mouth opening is 18.0 mm & 37.0 mm,
respectively. At baseline and at the end of the treatment, minimum
and maximum mouth opening was 24.0 mm and 41.0 mm,
respectively. In group B, minimum and maximum mouth opening
were 16.0 mm, 33.0 mm, respectively; at baseline and the end of
the treatment, the minimum and maximum mouth opening were
21.5, 39.0, respectively. This revealed increased mouth opening in
both groups, but group A was more significant than group B.

The mean value of the mouth opening at baseline in group A and
group B was found to be 30.0+5.6 and 25.9+4.6. At the end of six
weeks, the mean value of mouth opening in group A and group B
was 35.0+4.9 and 31.4+4.6 [Table/Fig-8]. Significant results were
obtained in both groups. group A was statistically more substantial
than group B in comparison between the two groups [Table/
Fig-9]. Improvement is due to the antioxidant, anti-inflammatory,
immunomodulatory, and anticancer properties of aloe vera.

www.jcdr.net

Khabiya P et al., conducted a study to evaluate the efficacy of
turmeric and Tulsi in OSMF patients; in this study, the mean value
of mouth opening at pretreatment was 28.80+3.12, and at post-
treatment, it was 33.30+3.16, which shows that this analysis is
almost similar to the current research [27].

Tongue protrusion usually gets affected in OSMF patients. This
can be due to the fibrosis of the muscles of the tongue. Aimost all
the patients included in the present study presented decreased
tongue protrusion. The mean values of tongue protrusion of
group A and group B at baseline were 18.8+4.8 and 17.4+3.8,
respectively. At the end of six weeks, the mean values of group A
and group B were found to be 23.2+4 and 20.1+3.8, respectively.
This shows increased tongue protrusion in both groups, but
group A shows more statistical significance than group B. In a
study conducted by Rizvi D et al., the mean values of tongue
protrusion in the group in which patients were treated with topical
application of Tulsi gel at pretreatment were 24.9+5.03 [28].
At the end of treatment, it was 28.2+4.43, which is superior to
the present study. This is the first study to assess and compare
salivary levels of Iron and LDH in patients treated with Tulsi and
aloe vera. In this study, salivary biomarkers, Iron and LDH, are
used for the early detection of OSMF.

In group A and group B, pretreatment salivary mean values of iron
were found to be 43.48+12.65 and 42.48+11.12, respectively, and
post-treatment salivary Iron values in group A and group B were
found to be 71.98+17.91 and 68.51+13.32, respectively. This
shows increased iron values in both groups. In the comparison of
the two groups, no statistical difference was observed. In group A
and group B, pretreatment salivary mean values of LDH were found
to be 563.4+186.39 and 349.23+183.02, respectively, and post-
treatment salivary LDH values in group A and group B were found
to be 387.85+173.03 and 285.09+118.08 respectively, this shows
decreased salivary LDH values in both groups [Table/Fig-12].

In intra-group comparisons, it was observed that the salivary iron
values increased significantly with time in both the study groups; at
the same time, there was a significant decline in salivary LDH values
in both groups. Basavaraj N et al., conducted a study on LDH as a
biomarker in oral cancer and OSMF [29]; in this study, mean salivary
LDH levels in OSMF patients were 608.28+30.22, which is superior
to the present study. In a study conducted by Shetty SR et al., the
mean salivary iron levels in the OSMF group were 35.96+11.31;
this shows that present study results were better compared to this
study [30]. In the present study comparing two groups group A
(Tulsi Group), showed better results in vas score, mouth opening,
tongue protrusion, and salivary levels of Iron and LDH compared to
group B (aloe vera Group).

Limitation(s)

The present study achieved good results, but follow-up is necessary
to evaluate the long-term effects of the drug and its recurrence
after discontinuation of topical application. Additionally, various
confounding factors may have impacted the outcomes, including
individual differences in healing responses, dietary habits, genetic
factors, oral hygiene practices, and levels of areca nut exposure.
Psychological aspects such as stress and pain tolerance could
also influence subjective measures like Visual Analog Scale (VAS)
scores. Future research should focus on controlling these variables
and involve a larger sample size with a more diverse demographic
to improve the generalisability of the findings.

CONCLUSION(S)

Inthe present study on comparing two groups, group A (Tulsi), showed
better results in vas score, mouth opening, tongue protrusion, and
salivary levels of Iron and LDH compared to group B (aloe vera). The
present study achieved good results, but follow-up is necessary to
evaluate the long-term effects of the drug and its recurrence.
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