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Abstract

Background and Aim: This study compared the serum and salivary
lactate dehydrogenase (LDH) levels in patients with oral submucous
fibrosis (OSMF) and healthy controls, and assessed their potential as
biomarkers for OSMF diagnosis, and monitoring its progression.
Materials and Methods: This case-control study involved 50 OSMF
patients and 50 age- and sex-matched healthy controls. Serum and
salivary LDH levels were measured using standard laboratory
techniques. Clinical staging of OSMF was performed based on the
severity of symptoms, and the relationship between LDH levels and
disease stage was analyzed using statistical methods. Descriptive and

inferential statistics including t-test, ANOVA, and correlation
coefficients based on data distribution were used to assess the
association between LDH levels and OSMF clinical features
(alpha=0.05).

Results: OSMF patients showed significantly higher serum LDH levels
(225.4+58.2 U/L) than healthy controls (187.6+42.4 U/L; P=0.0004).
They also showed significantly higher salivary LDH levels (180.3+53.1
U/L) compared to controls (148.2+37.9 U/L; P=0.0006). A strong
positive correlation was found between serum LDH levels and clinical
stage of OSMF (r=0.65, P<0.001), while a moderate inverse correlation
was observed between salivary LDH levels and mouth opening (r=-
0.48, P<0.001).

Conclusion: Both serum and salivary LDH levels were significantly
elevated in patients with OSMF compared to healthy controls. Salivary
LDH, in particular, demonstrated a strong association with clinical
severity and disease stage, supporting its potential as an effective,
non-invasive biomarker for OSMF diagnosis, and monitoring its
progression.
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Introduction

Oral submucous fibrosis (OSMF) is a chronic
and progressive condition of the oral mucosa,
characterized by the formation of fibrous bands
that restrict mouth opening, and cause other
debilitating symptoms, such as pain, burning
sensation, and difficulty in chewing [1]. The
disease is primarily associated with the habitual
use of areca nut, tobacco, and alcohol, although
genetic and environmental factors also play a role
in its development [2]. It is considered a
premalignant disorder, with a potential for
malignant transformation to oral squamous cell
carcinoma in its advanced stages [3,4]. Early
detection and accurate monitoring of OSMF
progression are crucial for effective management
and preventing malignancy. However, clinical
diagnosis of OSMF often relies on subjective
symptoms and clinical examination, which can be
challenging in early stages of the disease [5].

Biomarkers have gained attention as potential
diagnostic tools for OSMF, offering an objective
and non-invasive means to assess disease
severity and monitor progression. Among the
various biomarkers, lactate dehydrogenase
(LDH) has emerged as a promising candidate [6].
LDH is an enzyme involved in anaerobic
metabolism, converting lactate to pyruvate in
cells. Its elevated levels in the blood and saliva
have been linked to various pathological
conditions, including cancers and inflammatory
diseases, due to its release during cell damage
and metabolic stress [7]. LDH has been found to
be a sensitive indicator of cellular injury and
tissue damage, making it a valuable marker in
diseases like OSMF, where inflammation and
fibrosis are central to the pathogenesis [8].
Evidence shows that serum and salivary LDH
levels are elevated in patients with OSMEF,
suggesting that LDH could serve as a potential
biomarker for diagnosing and monitoring of the
disease [6]. Serum LDH has been widely used to

assess the severity of various diseases, including

liver cirrhosis, myocardial infarction, and
malignancies [9]. In OSMF, the increased LDH
levels may correlate with the degree of fibrosis,
tissue remodeling, and inflammation that occur
as part of the disease progression. In OSMF,
elevated LDH levels reflect underlying hypoxia,
oxidative stress, and inflammation caused by
progressive fibrosis and reduced vascularity. This
leads to a metabolic shift toward anaerobic
increased
in LDH
release. Additionally, activated fibroblasts and

glycolysis, cellular damage, and

membrane permeability, resulting
inflammatory cytokines contribute to tissue
remodeling and cell turnover, further elevating
LDH as a marker of disease severity and
progression [6]. Saliva, being in direct contact
with oral mucosa, is an ideal medium for non-
invasive sampling of biomarkers such as LDH,
providing a convenient alternative to blood tests
for ongoing monitoring of the disease [10]. The
objective of this study was to evaluate and
compare serum and salivary LDH levels in OSMF
patients and healthy controls, to assess the
potential of LDH as a biochemical marker for
OSMF diagnosis,
progression. Furthermore, this study aimed to

and monitoring of its

explore the relationship between LDH levels and
clinical staging of OSMF, providing further
insights into the potential role of LDH in tracking
disease severity and progression.

Materials and Methods
Study design:

This study employed a cross-sectional, case-
control design, aimed at evaluating and
comparing serum and salivary LDH levels in
patients clinically diagnosed with OSMF [11], and
healthy controls. The study was conducted at the
Department of Oral Medicine and Radiology,
Chhattisgarh Dental
Institute, Rajnandgaon, Chhattisgarh between
August 2021 and September 2024. This design

of the

College and Research

allowed for a snapshot analysis
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biochemical markers (serum and salivary LDH) in

both groups at a specific point in time.

Ethical considerations:

The study was conducted in accordance with
the ethical principles of the Declaration of
Helsinki. The study protocol was reviewed and
approved by the Institutional Ethics Committee
(CDCR/DEAN/ETHICSCOMMITTEE/STAFF/OMR
D-01/2024). All participants provided written
informed consent before enrolment, ensuring
voluntary participation and confidentiality of
their personal data.

Participants:

The study involved a total of 256 participants,
with 128 OSMF patients (group A) and 128
healthy controls (group B). The participants were
recruited from the outpatient Department of Oral
Medicine and Radiology, Chhattisgarh Dental
College and Research Institute, Rajnandgaon,
Chhattisgarh.

Inclusion criteria:

o Age: Participants aged between 18 and 60
years.

o Diagnosis of OSMF: Only those with a clinical
diagnosis of OSMF, confirmed through a
combination of clinical examinations, were
included in the OSMF group.

o Healthy controls: Participants without a
history of any systemic diseases, oral diseases,
or malignancies were included as controls.
The controls were matched for age, gender,
and socio-economic status with the OSMF
group.

e Informed consent: All participants provided
written informed consent, indicating their
voluntary participation.

Exclusion criteria:

e Participants with a history of malignancies,
systemic diseases (e.g., diabetes mellitus and
hypertension), or other significant oral

conditions (e.g., oral cancer, lichen planus)

were excluded.

e Pregnant or lactating women were excluded to
avoid potential confounding factors.

e OSMF patients undergoing active treatment
(e.g., corticosteroids, surgical interventions)
for OSMF were

uniformity in disease progression.

excluded to maintain

Recruitment:

Participants were recruited from the
outpatient Department of Oral medicine and
Chhattisgarh Dental College &
OSMF  patients

diagnosed based on clinical

Radiology,
Research Institute. were
findings (e.g.,
mucosal blanching, restricted mouth opening)
and confirmed by histopathological analysis of a
biopsy specimen. Healthy controls were selected
from the general population who met the
inclusion criteria.

Socio-economic status was assessed and
matched using the Modified Kuppuswamy
Socioeconomic Scale to ensure comparability
between the study groups [12].

Clinical staging of OSMF:

OSMF patients were categorized into three
clinical stages based on the staging system
described by Wahi et al [11]:

Group I: This stage typically presents with no
symptoms related to mucosal involvement. The
lesions are localized, affecting one or more
commonly involved anatomical sites. These
lesions are focal in nature, characterized by pallor
or a whitish coloration, with wrinkling of the
mucosa and minimal induration [11].

Group II: Patients in this group may report
symptoms such as soreness of the mucosa or
increased sensitivity to spicy foods, particularly
chili. The lesions are diffuse, white, and extensive,
showing signs of induration, and may involve one
or more anatomical sites [11].

Group III: Symptoms in this stage are
primarily related to restricted mobility, including
trismus, stretching at the angles of the mouth, and

altered pronunciation. Firm mucosal bands can
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be palpated, and the surface of the lesions may be
fissured or ulcerated [11].

Each stage was characterized by specific
clinical features, including the degree of mouth
opening, presence of mucosal blanching, pain or
burning sensations, and fibrosis.

Sample collection:

Both serum and saliva samples were collected
under standardized conditions to ensure
consistency and accuracy in the results.

Blood samples: The collected blood samples
were allowed to clot at room temperature
(approximately 22-25°C) for 30 minutes [6].
Following clotting, the samples were centrifuged
using a laboratory centrifuge (Remi R-8C; Remi
Elektrotechnik Ltd., Mumbai, India) at 3000 rpm
for 10 minutes to obtain clear serum. The
supernatant serum was carefully aspirated using
sterile polypropylene pipette tips (Tarsons
Products Pvt. Ltd., Kolkata, India) and transferred
into sterile cryovials (Corning Inc., New York,
USA). The serum samples were immediately
stored at -20°C in an ultra-low temperature
HDF-86H

China) until

Haier
further

freezer  (Haier series;

Biomedical, Qingdao,
biochemical analysis.

Saliva samples: In this study, unstimulated

whole saliva was collected using the spitting
method. The participants were instructed to sit in
a relaxed position with their head slightly tilted
forward, allowing saliva to accumulate passively
in the floor of the mouth. At 60-second intervals,
they expectorated the saliva into a sterile,
graduated 50 mL polypropylene collection tube
(Tarsons Products Pvt. Ltd., Kolkata, India). To
minimize contamination, all participants were
advised to abstain from eating, drinking,

smoking, or performing any oral hygiene
procedure for at least one hour prior to saliva
collection [13].

Immediately after collection, the samples
were sealed and labeled, then transported in an

ice-lined transport box (Thermocol Carrier Box,

Cipla Ltd., Mumbai, India) to the laboratory. Upon
arrival, the samples were aliquoted using sterile
polypropylene micropipette tips (Eppendorf AG,
Hamburg, Germany) into 1.5 mL cryovials
(Corning Inc., New York, USA) and stored at -20°C
in an ultra-low temperature freezer (Haier HDF-
86H series; Haier Biomedical, Qingdao, China)
until further biochemical analysis.

Laboratory analysis of LDH levels:

The LDH activity in both serum and salivary
samples was determined using an enzymatic
colorimetric assay. The analysis was conducted
using the lactate dehydrogenase assay kit (Sigma-
Aldrich, St. Louis, MO, USA; Catalog No. LDH-400),
following the manufacturer's instructions. To
eliminate potential bias, the laboratory
technician performing the assay was blinded to
the clinical group assignments of the participants.

LDH activity was measured in both serum and
saliva samples by the enzymatic method outlined
in the assay kit protocol. All procedures, including
sample preparation, reagent handling, and assay
execution, were carried out in accordance with
the manufacturer's guidelines to ensure accuracy
and consistency of the results.

The LDH activity was expressed in units per
liter (U/L) for both serum and saliva samples, a
standard unit for reporting enzymatic activity.
These measurements were used to compare LDH
levels between the study groups (OSMF patients
and healthy controls), and across the different
clinical stages of OSMF.

In this study, comprehensive data were
collected for each participant to facilitate an in-
depth analysis of the relationship between LDH
levels and the clinical characteristics of OSMF.
The data collected were categorized into two
main types: demographic and clinical data.

Demographic Data: The demographic data
included key information about the participants'
age, gender, tobacco consumption status, alcohol

consumption, and relevant medical history.
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e Age and gender: These variables were
recorded to assess any potential influence of
age and gender on LDH levels and OSMF
progression.

e Tobacco consumption status: Tobacco is a
significant risk factor in the development and
progression of OSMF. Tobacco consumption
status was categorized as either "current
user," "former user," or "non-user."

e Alcohol consumption: Alcohol consumption
was also recorded, as it is known to interact
with oral mucosal tissues and may exacerbate
the symptoms of OSMF. The participants’
alcohol consumption was categorized as
either "regular drinker” or "non-drinker," and
this data helped in understanding the impact
of alcohol on LDH levels in OSMF patients.

e Relevant medical history: The medical
history of each participant was reviewed to
ensure that participants did not have any co-
existing conditions (e.g., diabetes mellitus,
hypertension, or other oral conditions such as
lichen planus) that could confound the results.
Presence of such conditions was recorded to
exclude participants who might introduce bias
into the study findings.

Clinical data for OSMF patients: Clinical data
were collected specifically for the OSMF patients
(group A), which were critical in determining the
stage and severity of OSMF and its potential
association with serum and salivary LDH levels.

e C(linical staging of OSMF: The patients with
OSMF were classified according to the clinical
staging system (grade I, II, or III) based on the
extent of mucosal involvement, fibrotic
changes, and symptoms [11].

e Degree of mouth opening: The ability to
open the mouth is a critical clinical symptom
of OSMF, and its restriction often correlates
with the degree of fibrosis and disease

progression. The degree of mouth opening

was measured using a digital vernier caliper,
and such data helped in assessing the
functional impairment caused by OSMF [11].

e Presence of mucosal blanching: Mucosal
blanching is a hallmark of OSMF, often
associated with the initial stages of fibrosis.
This clinical sign was noted for each
participant to identify early-stage changes in
the mucosa and determine if there was an
association between mucosal changes and
LDH levels [11].

e Symptoms (pain or burning sensation):

with  OSMF

symptoms such as a burning sensation or pain

Many patients experience
in the oral cavity, which can be related to the
extent of the disease. These symptoms were
their
correlation with serum and salivary LDH

documented to assess potential
levels. The presence or absence of symptoms
was recorded as "yes" or "no,” and their

severity was also noted if applicable [14].
Statistical analysis:

Data were analyzed using SPSS version 26.
The analysis plan included both descriptive and
inferential statistics to evaluate the relationship
between LDH levels and clinical characteristics of
OSMF. Descriptive statistics were used to
summarize continuous variables such as age and
LDH levels, with means, standard deviations, and
ranges calculated, while categorical variables,
including gender, tobacco consumption status,
and alcohol use, were summarized using
frequencies and percentages. To compare serum
and salivary LDH levels between OSMF patients
and healthy controls, independent t-test was
used. In cases where the data were not normally
distributed, the Mann-Whitney U test was used.
One-way ANOVA was employed to examine
variations in LDH levels across different stages of
OSMF, with post-hoc Tukey’s test used for
pairwise comparisons between the stages. The

relationship between serum and salivary LDH
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levels and clinical severity indicators of OSMF
(such as mouth opening and mucosal blanching)
was assessed using the Pearson or Spearman’s
correlation coefficients, depending on data
distribution. A P-value < 0.05 was considered

statistically significant for all analyses.

Results

The mean age of the participants in the OSMF
group was 45.2+9.1 years, while the control
group had a mean age of 44.8+8.7 years. No
statistically significant difference in age
distribution was found between the two groups
(P=0.62). Regarding gender distribution, the
OSMF group had 80 males and 48 females, while
the control group had 82 males and 46 females,
indicating no significant gender differences
between the groups (P=0.81).

Tobacco use status significantly differed
between the two groups, with 76.6% of OSMF
patients being smokers compared to 17.2% of
healthy controls (P=0.00001). Similarly, alcohol
consumption was more prevalent in the OSMF
group, with 56.3% reporting alcohol use versus
11.7% in the control group (P=0.00003). These
highlight the

prevalence of tobacco and alcohol consumption

findings significantly higher
among individuals with OSMF compared to
healthy controls.

The mean serum LDH level in the OSMF group
was significantly higher at 225.4 + 58.2 U/L
compared to 187.6 + 42.4 U/L in the control
group (P=0.0004), indicating elevated serum
LDH levels in OSMF patients. Similarly, salivary
LDH levels were significantly higher in the OSMF
group (180.3 £ 53.1 U/L) compared to the control
group (148.2 + 379 U/L) (P=0.0007). These
results suggest that both serum and salivary LDH
levels were significantly elevated in OSMF
patients, potentially indicating tissue damage or
associated with disease

cellular stress

progression.

In stage I, the serum LDH level was 185.5 +
50.3 U/L, which significantly increased to 220.4
56.7 U/L in stage Il (P<0.001). The highest serum
LDH level was observed in stage III, with a mean
of 267.8 + 63.2 U/L, indicating a progressive
increase in serum LDH levels with the
advancement of OSMF.

In stage I, the mean salivary LDH level was
158.2 +47.8 U/L, which increased to 182.6 + 52.1
U/L in stage II, and further to 213.5 + 56.4 U/L in
stage III. The comparison revealed a statistically
significant difference among the three stages
(P=0.0002). Similar to serum LDH levels, salivary
LDH levels

advancing OSMF stages, suggesting that salivary

increased progressively with

LDH could serve as a useful non-invasive marker
for monitoring of disease severity.

A positive correlation was observed between
serum LDH levels and the clinical stage of OSMF
(r=0.65, P=0.0001), indicating that higher LDH
levels were associated with more advanced
disease stages (Figure 1). Additionally, a negative
correlation was found between salivary LDH
levels and mouth opening (r=-0.48, P=0.0003),
suggesting that as the severity of OSMF increased,
mouth opening decreased while salivary LDH
levels rose (Figure 2).

—e— Serum LDH
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N
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Figure 1. Correlation of serum LDH with OSMF stage
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Figure 2. Correlation of salivary LDH with OSMF stage

Discussion

OSMF is a chronic, progressive, and fibrotic
disorder of the oral mucosa that arises due to
prolonged exposure to areca nut and tobacco,
leading to excessive collagen deposition,
epithelial atrophy, and vascular compromise [8].
In the present study, significantly elevated serum
and salivary LDH levels were observed in OSMF
patients when compared to healthy controls,
suggesting that LDH may serve as a marker of
tissue injury and disease progression in OSMF
[15]. This can be mechanistically explained by the
hypoxic and inflammatory microenvironment
characteristics of OSMF. As fibrosis progresses,
submucosal vascularity decreases, resulting in
tissue hypoxia. Under these conditions, cells shift
from aerobic to anaerobic metabolism, during
which LDH plays a pivotal role in converting
lactate to pyruvate, thereby increasing its

expression and extracellular release [7].
Furthermore, areca nut-induced oxidative stress
and chronic inflammation compromise cell
membrane integrity, resulting in the passive
release of cytoplasmic enzymes like LDH into
extracellular fluids such as serum and saliva [16].
The elevated LDH levels observed in this study

may thus reflect ongoing epithelial and stromal

cell turnover, apoptosis, and necrosis as the
hallmarks of OSMF tissue remodeling [17]. This is
particularly significant in advanced stages of the
disease, where increased fibrotic activity and
persistent inflammatory responses exacerbate
cellular injury. LDH, being a sensitive indicator of
cell damage, has been widely studied in various
fibrotic and inflammatory conditions including
liver cirrhosis, myocardial infarction, and
malignancies, where it correlates with disease
burden and tissue destruction [18]. In the case of
OSMF, chronic mucosal inflammation induced by
carcinogenic alkaloids such as arecoline can
activate immune cells and cytokines, promote a
sustained inflammatory response and increase
LDH release [19]. The observed LDH elevations in
serum and saliva can thus be interpreted as a
direct biochemical outcome of oxidative stress,
mitochondrial dysfunction, and inflammatory
cytokine-mediated cellular damage. Moreover,
the symptoms typically experienced by OSMF
such as sensation, oral

patients, burning

discomfort, and progressive trismus, are
themselves clinical manifestations of underlying
fibrosis and inflammation [20]. These symptoms,
which indicate functional impairment, align with
the biochemical findings of increased LDH,
reinforcing its potential role as a non-invasive
biomarker of disease activity. Therefore, the
elevated LDH levels in this study are not merely
associative but are biologically plausible
outcomes based on the enzyme’s cellular role and
the pathological processes at work in OSMF.

The present study also highlighted the
significant differences in tobacco and alcohol
consumption between the OSMF and control
groups. Tobacco and alcohol consumption are
well-established risk factors for the development
and progression of OSMF. Both habits can lead to
chronic irritation of the oral mucosa, which may
promote the inflammatory processes and fibrotic
of OSMF [21].

characteristics Tobacco, in
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particular, is known to induce oxidative stress
and enhance inflammation, contributing to tissue
damage and increased expression of enzymes like
LDH [22]. Alcohol, especially when consumed
regularly, may further exacerbate the mucosal
damage and increase the severity of OSMF
lesions. Our findings of significantly higher
tobacco and alcohol consumption by OSMF
patients compared to controls reinforce the
known association between these factors and
OSMF development [23].
Ariyawardana et al. [24], tobacco and alcohol
found to be
contributors to the pathogenesis of OSMF, with

In a study by

consumption were major
smokers exhibiting a higher risk of progression to
more severe stages of the disease. Additionally,
evidence shows that cessation of tobacco and
alcohol consumption can help reduce the severity
of symptoms in OSMF patients, suggesting that
these factors contribute to both the initiation and
exacerbation of the disease [25]. Therefore, the
elevated LDH levels in the OSMF group may also
be a direct consequence of these lifestyle factors,
which

inflammation in the oral mucosa [26].

contribute to tissue damage and
The comparison between serum and salivary
LDH levels

noteworthy. While both serum and salivary LDH

in this study is particularly
levels were significantly higher in OSMF patients,
the salivary LDH levels were slightly lower than
serum levels. This difference could be attributed
to the fact that serum LDH levels represent
systemic tissue damage; while, salivary LDH may
be more reflective of local tissue damage within
the oral cavity [17]. Saliva is in direct contact with
the oral mucosa, and changes in the local
inflammatory environment are likely to influence
the levels of enzymes such as LDH [27]. Salivary
biomarkers have been increasingly studied for
their potential as non-invasive diagnostic tools in

oral diseases, including OSMF. The use of salivary

LDH as a diagnostic biomarker has the potential
to offer several advantages over serum testing.
Saliva collection is simple, non-invasive, and
easily reproducible, making it a practical option
for frequent monitoring of OSMF patients. This
approach could be especially beneficial for early
detection of disease progression or response to
treatment. It has been demonstrated that salivary
biomarkers, including LDH, may provide valuable
insights into the pathogenesis of oral diseases,
and could serve as a complement to clinical
examination [6]. The findings of this study
suggest that salivary LDH could be considered a
potential biomarker for OSMF diagnosis and
monitoring, although further research is needed
to validate its clinical utility.

In this
relationship between clinical staging of OSMF and

study, we also examined the
LDH levels. OSMF patients were categorized into
three stages (I, I1, and III) based on the severity of
mucosal involvement and fibrosis. Elevated
serum and salivary LDH levels were observed
across all stages of OSMF, with higher levels in
more advanced stages of the disease. This
suggests that as the disease progresses and
fibrosis becomes more severe, there is an
increase in cellular damage, inflammation, and
tissue remodeling, leading to higher LDH levels
[18]. A similar association between disease
severity and LDH levels has been reported in
other studies of fibrotic diseases, such as liver
cirrhosis [28].
significantly elevated LDH levels observed in

In the present study, the

both serum and saliva of OSMF patients can be
mechanistically explained by the
pathophysiological processes underlying the
disease. OSMF is characterized by chronic
inflammation, progressive fibrosis, and epithelial
atrophy, all of which contribute to cellular stress
and damage [11]. LDH, a cytoplasmic enzyme
involved in anaerobic glycolysis, is released into

extracellular fluids when cells undergo lysis or



] Res Dent Maxillofac Sci 2026; 11(2)

Patiletal. 134

are subjected to hypoxia. In the context of OSMF,
the fibrotic tissue restricts vascular perfusion,
creating a hypoxic microenvironment that
triggers anaerobic metabolic pathways and
LDH production [7]. Additionally,

repeated irritation from areca nut and tobacco

elevates

(common etiological factors in OSMF) induces
oxidative stress and inflammation, compromising
cell membrane integrity and promoting enzyme
leakage. The direct contact of saliva with affected
oral tissues allows salivary LDH to reflect
localized epithelial injury, while serum LDH
reflects systemic release from damaged mucosa.
The positive correlation between LDH levels and
disease severity, and the inverse correlation with
mouth opening, further support the role of LDH
as a marker of progressive tissue damage and
fibrosis. These findings are not merely consistent
with the existing literature but are biologically
justified by the molecular and cellular changes
intrinsic to OSMF progression [11].

Despite the promising results of this study,
there are several limitations that must be
addressed in future research. Firstly, the cross-
sectional design of this study did not allow for
causal inferences about the relationship between
LDH levels and OSMF progression. Longitudinal
studies are needed to track changes in LDH levels
over time and assess their predictive value for
disease progression. Additionally, while this
study focused on serum and salivary LDH levels,
other biomarkers of fibrosis and inflammation
should be explored to gain a more comprehensive
understanding of the molecular mechanisms
underlying OSMF. Future studies should also
investigate the potential impact of treatment
interventions (e.g., corticosteroids or other anti-
inflammatory drugs) on LDH levels in OSMF
patients. Another limitation of this study was the
relatively small sample size of 128 patients in
each group. Larger cohort studies involving

diverse populations are needed to confirm these

findings, and validate LDH as a reliable biomarker
for OSMF. Future studies should focus on
validating these findings

through larger,

multicenter cohorts and evaluating LDH
dynamics over time to establish its clinical utility

in routine practice.

Conclusion

The study results showed that both serum and
salivary LDH levels were significantly elevated in
patients with OSMF compared to healthy
controls. These elevated LDH levels are indicative
of underlying cellular damage and chronic
inflammation, which are central to the
pathogenesis and progression of OSMF. The
findings support the potential utility of LDH as a
marker for

biochemical assessing disease

severity. In  particular, salivary @ LDH

demonstrated promise as a non-invasive,
accessible diagnostic tool that could facilitate
early detection and longitudinal monitoring of

OSMF.
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