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Abstract 

This study aimed to evaluate salivary TNF-α levels in paKents with OLP compared to healthy 
controls and to assess correlaKons with clinical subtypes. A cross-secKonal study was con-
ducted on 35 parKcipants (20 OLP paKents and 15 controls) recruited from Al-Farabi Univer-
sity College of DenKstry. Saliva samples were collected and analyzed using ELISA to quanKfy 
TNF-α concentraKons. TNF-α levels were significantly higher in OLP paKents (48.9 ± 9.8 
pg/mL) compared to controls (18.5 ± 8.1 pg/mL; p < 0.000001). Within the paKent group, 
ulceraKve lesions exhibited markedly elevated TNF-α levels (59.9 ± 2.0 pg/mL) compared to 
reKcular lesions (46.3 ± 7.8 pg/mL; p = 0.024). No significant differences in age or gender 
distribuKon were observed between groups. Elevated salivary TNF-α levels in OLP paKents, 
parKcularly in erosive forms, highlight the cytokine’s pivotal role in disease progression and 
severity. TNF-α may serve as a potenKal biomarker for monitoring OLP acKvity and guiding 
therapeuKc strategies.  
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Introduc)on 
Oral lichen planus (OLP) is a chronic inflamma-
tory disorder of the oral mucosa, with a re-
ported prevalence of approximately 1–2% in 
the general populaKon (1). The condiKon 
demonstrates a marked predilecKon for mid-
dle-aged and elderly women, with fe-
male-to-male raKos ranging from 1.3:1 to 
2.5:1, thereby confirming its higher incidence 
among females [1]. AccumulaKng evidence in-
dicates that OLP represents a localized autoim-
mune disease driven by T-cell dysfuncKon [2]. 
Clinically, oral lichen planus (OLP) typically pre-
sents as white reKcular changes [3], which may 
coexist with or progress to erosive forms that 
are considered more aggressive. The morpho-
logical spectrum of OLP lesions is broad, en-
compassing reKcular, papular, erythematous, 
erosive, and ulceraKve variants, each 

associated with disKnct symptomaKc profiles 
[4]. The buccal mucosa is the most frequently 
affected site, although the gingiva, tongue, lips, 
and palate may also be involved. These clinical 
manifestaKons are characterized by periods of 
relapse and remission [5], underscoring the im-
portance of regular oral examinaKons for effec-
Kve disease monitoring [6]. However, second-
ary prevenKon strategies remain largely de-
pendent on frequent dental visits, which are 
ojen impracKcal in remote or underserved re-
gions [7]. Consequently, individuals with lim-
ited financial resources are disproporKonately 
excluded from adequate care in healthcare sys-
tems where dental services are not fully subsi-
dized [8]. 
Pro-inflammatory cytokines, which act as cen-
tral regulators of the tumor microenviron-
ment, are criKcal mediators of chronic 

pro-tumorigenic inflammaKon. These mole-
cules exert diverse effects on cellular pro-
cesses, including growth, differenKaKon, and 
funcKonal acKvity. It is well established that 
their physiological roles become dysregulated 
during both inflammatory states and carcino-
genesis. Among these, tumor necrosis fac-
tor-alpha (TNF-α) is considered the most signif-
icant cytokine. TNF-α is a pleiotropic mediator 
involved in inflammaKon, angiogenesis, apop-
tosis, and cellular proliferaKon, thereby posi-
Koning it as a key contributor to malignant 
transformaKon [9]. Furthermore, TNF-α, as a 
mulKfaceted pro-inflammatory cytokine, has 
been recognized for its pivotal role in the path-
ogenesis and prognosis of a wide spectrum of 
diseases, including cancer and diabetes melli-
tus [10]. 
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Tumor necrosis factor-alpha (TNF-α) plays a 
central role in innate inflammatory responses 
and has been implicated in the pathogenesis of 
several chronic autoimmune-mediated inflam-
matory disorders, including psoriasis [11] and 
systemic lupus erythematosus. In such condi-
tions, both serum and salivary TNF-α concen-
trations have been shown to correlate with dis-
ease activity and severity, supporting its poten-
tial utility as a prognostic biomarker. Accord-
ingly, the present study was designed to evalu-
ate serum and salivary TNF-α levels in patients 
with oral lichen planus in comparison with 
healthy controls [12]. 
 
Material and Methods 
A cross-sectional study was conducted on 35 
subjects recruited from the dental clinics of Al-
Farabi University College of Dentistry. Partici-
pants were divided into two groups: patients 
diagnosed with oral lichen planus (OLP) and 
healthy controls. Histopathological confirma-
tion was performed for all OLP cases. Ethical 
approval was obtained from the institutional 
review board, and written informed consent 
was secured from each participant prior to en-
rollment. 
All patients included in the study were free 
from systemic diseases and had not received 
medications known to induce lichenoid reac-
tions within the preceding six months. Addi-
tionally, none of the patients had amalgam res-
torations that could elicit lichenoid contact re-
actions. Control subjects were systemically 
healthy and exhibited no evidence of oral in-
flammatory lesions. 
To minimize diurnal variation, saliva samples 
were collected in the morning. From each sub-
ject, 5 mL of unstimulated whole saliva was ob-
tained and transferred into sterile centrifuge 
tubes. Following centrifugation, the clarified 
salivary supernatant was aliquoted into dispos-
able storage vials and preserved at −80°C until 
analysis. The salivary concentration of tumor 
necrosis factor-alpha (TNF-a) was quantified 
using a commercially available enzyme-linked 
immunosorbent assay (ELISA) kit (RayBio Hu-
man TNF-α enzyme immunoassay). 
The data were analyzed using statistical soft-
ware (SPSS version 29.0.2). Descriptive statis-
tics, including means and standard deviations, 
were computed for each group. To determine 
the significance of differences in salivary TNF-
alpha mean values between the control and 
patient groups, Student's independent t-test 
was employed. A probability value (p) of ≤ 0.05 
was established as the threshold for statistical 
significance. 
 
Results 
A total of 35 parKcipants (20 paKents and 15 
controls) were included. There was no 

significant difference in age (51.6 ± 7.6 vs 50.9 
± 6.6 years; p = 0.77) or gender distribuKon (p 
= 0.30) between paKents and controls (Table 
1). 
 
Table 1. Baseline characterisKcs of study parKc-
ipants. 

Variable 

Pa-
Kents 
(n = 
20) 

Controls 
(n = 15) Test p-

value 

Age 
(years), 
mean ± 
SD 

51.6 ± 
7.6 

50.9 ± 
6.6 

Welch’s 
t-test 0.77 

Female, n 
(%) 

14 
(70%) 

8 
(53.3%) Fisher’s 

exact 
test 

0.3 
Male, n 
(%) 

6 
(30%) 

7 
(46.7%) 

Data are presented as mean ± standard devia-
0on (SD) or number (percentage). Con0nuous 
variables were analyzed using Welch’s t-test. 
Categorical variables were analyzed using 
Fisher’s exact test. A p-value < 0.05 was consid-
ered sta0s0cally significant. 
 
TNF-α levels in paKents and controls 
TNF-α levels were significantly higher in pa-
Kents (48.9 ± 9.8 pg/mL) compared with con-
trols (18.5 ± 8.1 pg/mL) (p < 0.000001) (Table 
2). 
 
Table 2. TNF-α levels in paKents and controls. 

Group 

TNF-α 
(pg/mL) 
mean ± 
SD 

Test Sta-
KsKc p-value 

Pa-
Kents 48.9 ± 9.8 

Welch’s 
t-test 

t = 
9.05 <0.000001 

Con-
trols 18.5 ± 8.1 

TNF-α levels are presented as mean ± standard 
devia0on (SD). Group comparisons were per-
formed using Welch’s t-test. A p-value < 0.05 
was considered sta0s0cally significant. 
 
TNF-α levels according to lesion subtype 
Within the paKent group, TNF-α levels were 
significantly higher in ulceraKve lesions (59.9 ± 
2.0 pg/mL) compared with reKcular lesions 
(46.3 ± 7.8 pg/mL) (p = 0.024) (Table 3). 
 
 
 
 
 
 
 
 

Table 3. TNF-α levels by lesion type. 

Sub-
type 

TNF-α 
(pg/mL) 
mean ± SD 

Test Sta-
KsKc 

p-
value 

Ulcer-
aKve 59.9 ± 2.0 

Welch’s 
t-test 

t = 
3.45 0.024 

ReKc-
ular 46.3 ± 7.8 

TNF-α levels are presented as mean ± standard 
devia0on (SD). Comparisons between lesion 
types were performed using Welch’s t-test. A p-
value < 0.05 was considered sta0s0cally signif-
icant. 
 
Discussion 
Oral lichen planus (OLP) is a skin-mucus chronic 
disorder which is relatively common and is of-
ten concerned with oral mucosae. Its etiology 
has not been completely clarified; however, it 
is known that the immunology system plays an 
important role in its incidence. Despite the dif-
ferent available cures, this disease has a long-
term clinical treatment period [13]. 
Various studies have suggested that immuno-
logical mechanism play an important role in 
the pathogenesis of oral lichen planus but the 
exact cause remain unclear  [14].  
The immunological mechanism results in the 
vacuolar degeneraKon of the basal cells but 
histochemical studies have idenKfied T lym-
phocytes as a predominant cell in this lesion. 
The major cells responsible for the damage of 
basal keraKnocytes are CD8+ T cells [15]. 
The exact eKology of OLP is unclear, but the im-
munologic system plays a significant role [16]. 
Nuclear factor-kB (NF-kB) as a primary tran-
scripKon factor controls the expression of a se-
ries of cytokines, including tumor necrosis fac-
tor-a (TNF-a) [17], and as a major mediator of 
inflammatory acKons directed toward both Ks-
sue destrucKon and recovery. TNF-a also sKm-
ulates fibroblast growth while inducing death 
of diseased cells at the site of inflammaKon 
[18]. 
Our study found that the mean age of affected 
paKents was 51 years, which aligns with the 
findings of Nosratzehi et al. (2023), who con-
cluded that oral lichen planus (OLP) most com-
monly occurs during the fijh and sixth decades 
of life [19]. Furthermore, 70% of the paKents in 
our cohort were female, consistent with the 
observaKons of Al-Nasser et al. (2013), who re-
ported that females are more frequently af-
fected than males, with a female-to-male raKo 
of 2.2:1 [20]. 
The results demonstrated significantly ele-
vated levels of tumor necrosis factor-alpha 
(TNF-α) in paKents compared to controls, con-
sistent with the findings of Malarkodi T and 
Sathasivasubramanian S [21]. 
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Erosive forms of oral lichen planus exhibit sig-
nificantly higher salivary TNF-α levels than re-
Kcular forms, and TNF-α concentraKons corre-
late posiKvely with disease severity in our 
study. 
The findings of our study are consistent with 
those reported in both studies. 
Salivary TNF-α levels were significantly in-
creased in paKents with OLP compared with 
healthy subjects. The presence of TNF-α 
showed posiKve correlaKon to clinical forms of 
OLP, being significantly higher in the ero-
sive/atrophic type than in the reKcular type of 
disease [22]. 
Salivary TNF-α levels were higher in erosive 
OLP than in reKcular OLP and were posiKvely 
correlated with lesion severity [23]. 
	
Conclusion 
Salivary TNF-α level was significantly higher in 
oral lichen planus paKents when compared to 
control. The research highlights that TNF-α, a 
proinflammatory cytokine, plays a pivotal role 
in the development and progression of oral li-
chen planus. 
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