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Abstract 
Aim: The goal of this study was to calculate and compare salivary interleukin-2 (IL-2) levels 
in patients with recurrent aphthous stomatitis and healthy controls, as well as their fluctuation 
with age and gender. 
Design of the Study: Saliva was collected from 100 individuals between the ages of 15 and 
50, including 50 patients with recurrent aphthous stomatitis (27 females and 23 men) and 50 
healthy control subjects (28 Females and 22 Males). The enzyme linked immunosorbent test 
was used to estimate IL-2 in both groups (ELISA). The data was statistically analyzed using 
the Independent 't' test. 
Results: showed that patients with recurrent aphthous stomatitis had higher salivary IL-2 
levels than healthy controls. In comparison to other age groups, IL-2 levels were also higher 
in patients aged 15 to 30 years. In female patients, a rise in IL-2 was also seen. 
Conclusion: Changes in IL-2 levels in recurrent aphthous stomatitis patients were shown to 
be age and sex related. 
Keywords: Interleukin-2, Enzyme linked immunosorbent assay (ELISA), Recurrent 
Aphthous Stomatitis. 
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Introduction 

The development of painful, recurring 
solitary or multiple ulcerations of the oral 

mucosa is defined by recurrent aphthous 
stomatitis (RAS), an unhappy common 
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condition. [1] Hippocrates coined the term 
"aphthous" to describe mouth problems 
around 460-370 BC. [2] Cooke divided 
RAS lesions into three categories, which 
Lehner named minor aphthous ulcers, big 
aphthous ulcers, and herpetiform ulcers. 
[3] Interleukins are cytokines that have 
been molecularly characterized and are 
thought to mediate communication 
between leukocytes. Interleukins are 
physiologically active glycoproteins 
produced by activated lymphocytes and 
macrophages. [5] Interleukin-2 (IL-2) is a 
15-kilodalton glycoprotein that was 
previously known as T-cell growth factor 
(TCGF). Activated T helper cells are the 
principal producers of this substance. It's 
important for controlling both cellular and 
humoral chronic inflammatory responses. 
When IL-2 binds to the IL-2 receptor on T 
cells, cell proliferation and lymphokine 
release increase. [6] T lymphocytes and 
the generation of tumor necrosis factor 
(TNF) by these and other leucocytes are 
involved in the pathophysiology of RAS. 
The action of TNF- on endothelial cell 
adhesion and neutrophil chemotaxis causes 
inflammation. [7] Type-1 cytokines 
include interleukins like IL-2 and IL-12, as 
well as interferons like interferon (IFN) 
and TNF, which are pro-inflammatory 
cytokines that generate cell-mediated 
immunity. [8] IL-2 promotes the release of 
pro-inflammatory cytokines such IL-1, 
TNF-, and TNF- during inflammation. In 
RAS patients, there was an increase in 
local expression of Th1 genes as well as 
systemic production of cytokines such IL-
2, TNF-a, and IL-6. [9] The goal of this 
investigation was to detect the presence of 
IL-2 in an inflammatory condition like 
RAS. 
Materials and Methods 
A total of fifty RAS patients were enrolled 
in the trial. A control group of fifty age-
matched healthy volunteers was chosen. 
Cases were chosen based on the 
individuals' medical histories and a 
comprehensive clinical assessment. 

Patients between the ages of 15 and 50 
who had a history of RAS and/or clinical 
symptoms were eligible (active lesion in 
ulcerative phase). Subjects with additional 
inflammatory oral lesions or systemic 
disorders were excluded from the study. 
The patient's informed consent was 
acquired, and medical, dental, and social 
histories were gathered. 
There were 27 males and 23 females in the 
RAS group. The patients ranged in age 
from 15 to 50 years old. They were split 
into three age groups: 15-30 years old 
(Group-1), 31-40 years old (Group-2), and 
41-50 years old (Group-3) (Group-3). 
There were 22 males and 28 females in the 
control group. 
All of the patients had active RAS lesions 
that were in the ulcerative stage. The 
participants were instructed to rinse their 
mouths. In a sitting position, each 
participant's saliva was collected. In a 
sterile tube, each participant was asked to 
expectorate 10 mL of whole, unstimulated 
saliva. The saliva was kept at 80°C until it 
was analyzed. An enzyme linked 
immunosorbent assay (ELISA) was used 
to measure salivary IL-2, and the results 
were expressed in pg/mL. The data was 
statistically analyzed using an independent 
t test. 
ELISA stands for enzyme-linked 
immunosorbent assay 
This ELISA kit included a microtiter plate 
that had been pre-coated with an anti-IL-2 
antibody. After that, a biotin-conjugated 
polyclonal antibody preparation specific 
for IL-2 was applied to the relevant 
microtiter plate wells. After that, each 
microplate well was incubated with Avidin 
coupled to Horseradish Peroxidase (HRP). 
Then, in each well, a 3,3,5,5-Tetramethyl 
benzidine (TMB) substrate solution was 
added. The hue of wells containing IL-2, 
biotin conjugated antibody, and enzyme-
conjugated Avidin changed. The enzyme-
substrate reaction was stopped with the 
addition of a stop solution, and the color 
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change was detected at 450 nm using an 
ELISA microplate reader. Our study's 
material to be determined was IL-2, hence 
known quantities of IL-2 solutions were 
prepared for testing. 4000 pg/ml, 2000 
pg/ml, 1000 pg/ml, 500 pg/ml, 250 pg/ml, 
125 pg/ml, and 62.5 pg/ml were the 
different concentrations of IL-2 [10] 
Analytical statistics 
The statistical package for social sciences 
(SPSS) software version 14.00 was used to 
analyze the data. The mean + standard 
deviation of biochemical parameters was 
calculated (SD). The Independent't' test 
was used to establish the levels of 
significance. P 0.001 was used to 
determine statistical significance. 

Results 
There was a significant increase in IL-2 in 
RAS patients compared to controls [Table 
1]. Average values of IL-2 concentration 
were signifi cantly higher in the group of 
patients with RAS: Mean 30.23 + 3.46 
pg/mL compared to the controls: Mean 
11.91 + 1.7 pg/mL (P < 0.001). Age 
distribution in RAS patients Group A (16-
30 years) were affected more of about 
63.3% compared to Group B (31-45 years) 
and Group C (46-60 years) which is of 
20% and 16.7% respectively [Table 2]. 
Gender distribution in RAS group shows 
females were more affected compared to 
the males [Table 2]. 

Table 1: Comparison of the levels of IL-2 among the subjects in the study. 

Group  Mean ±SD P 
Healthy  29± 10.11 0.000 
RAS 29±31.22  

Table 2: Comparison of the demographics in the RAS groups 

Group  Number  Percentage  
Age group  

Group 1 
Group 2 
Group 3 

 
20 
8 
6 

 
64 
20 
18 

Sex  
Male  
Female  

 
13 
17 

 
44 
56 

 
Discussion 
Multiple recurring tiny, round or ovoid 
ulcers with constricted edges, 
erythematous haloes, and yellow or gray 
floors arise first in childhood or 
adolescence in RAS (aphthae; canker 
sore). [10] It is a prevalent illness that 
affects 5% to 66 percent of adult patient 
groups studied. [11] RAS is primarily a 
cell-mediated immune response that leads 
in the creation of T-cells and TNF- by 
other leucocytes (macrophages and mast 
cells). The TNF-cytokine, a key 
inflammatory mediator, causes the 
inflammatory process to start by affecting 

endothelial cell adhesion and causing 
neutrophils to chemotact. Treatment with 
drugs that block the manufacture of 
endogenous TNF-, such as thalidomide 
and pentoxifylline, has been found to 
prevent RAS. [12] 
Because TNF- is thought to be involved in 
the etiology of RAS, anti-TNF-agents like 
pentoxifylline and thalidomide may be 
useful, especially in patients who require 
systemic immunosuppressive medication 
due to RAS. After 1 month of treatment, 
pentoxifylline (400 mg three times day) 
dramatically reduced the number of RAS 
for up to 9 months (Pizarro et al., 1995, 
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1996; Wahba-Yahav 1995). Thalidomide 
works through affecting the immune 
system's Th1 and Th2 responses, as well as 
having angiogenic capabilities. (Porter et 
al., 2002). However, because of its 
teratogenicity, it is not recommended for 
use during pregnancy. [12] In the active 
stage of RAS, the plasma level of IL-2 was 
shown to be significantly higher. IL-2-
activated natural killer (NK) cells may 
have a role in the disease's progression. 
These cells' activity was found to be 
higher in active lesions and to be lower 
during periods of remission. [12] Diverse 
oral micro-environments or domains, such 
as the oral mucosa, salivary glands, saliva, 
and the gingival crevice, have different 
host defenses against infection. This has 
shifted the attention to IL-2 detection in 
saliva and its significance in determining 
the disease's origin and course. Saliva was 
employed in this investigation to estimate 
IL-2 levels because it is widely available, 
easy to collect, and the process is non-
invasive. Our findings are consistent with 
those of Stephen R. Porter et al.,[11], who 
found that recurrent aphthous ulceration 
typically begins in the second decade, with 
a female predominance in some adult and 
child patient groups. There have been 
reports of a link between RAS and 
hormonal changes in women. Oral 
ulceration has been linked to the 
commencement of menstruation or the 
luteal phase of the menstrual cycle in 
studies. [13] This could be one of the 
reasons for the current study's female 
predominance. In a study conducted by 
Daria Simcic et al., salivary IL-2 levels in 
the RAS group coincided with those in the 
study group (burning mouth syndrome). 
[14] The author demonstrated that a rise in 
IL-2 concentration provides a possible 
explanation for the causal mechanism of 
burning mouth syndrome via 
immunological reactions during 
inflammation in which the cytokine IL-2 
concentrations were elevated. This 
suggests that RAS could be induced by 
changes in the oral mucosa produced by 

inflammatory mediators. In response to the 
etiological variables, patients with RAS 
may experience uncontrolled or excessive 
production of locally active inflammatory 
mediators such as IL-2 and IFN-[12]. RAS 
is a prevalent oral mucosal illness 
characterized by alterations in humoral and 
cellular immunity. [15] When given by 
macrophages showing the right major 
histocompatibility antigens, certain 
antigens can activate a clonal population 
of resting T lymphocytes. Antigen binds to 
particular receptors on the surface of 
resting T lymphocytes, which triggers 
activation. Antigen binding causes de novo 
production and secretion of IL-2 or T-cell 
growth factor, as well as transitory 
expression of high and low affinity IL-2 
receptors, in the presence of macrophage-
derived interleukin-1 (IL-1). The following 
interaction of IL-2 with its high affinity 
membrane receptors boosts cellular 
proliferation, resulting in T-cell population 
expansion,[16,17] potentiates B-cell 
development, and enhances NK-cell and 
monocyte activation. [18] TNF- is a pro-
inflammatory cytokine released by 
activated monocytes that induces the 
activation of cytotoxic T-cells and 
neutrophils, as well as epithelial necrosis 
and aphthous lesion formation. [20]  
This explains why IL-2 levels in patients 
with RAS are higher than in the healthy 
control group in the current study. [21] 
Increased IL-2 expression in RAS could 
explain the causal mechanism and its 
consequences during infection. However, 
it is still unclear whether RAS is primarily 
caused by the production of IL-2 or is the 
result of a combination of other cytokines. 
Given that RAS is a complex condition, 
the most feasible strategy is to investigate 
other immunologically active chemicals 
that could serve as a good target for 
analyzing the causes and treatment quality. 
Because some medications, such as 
pentoxifylline, have been linked to the 
treatment of RAS and the prevention of 
endogenous TNF- (a cytokine), it is 
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important to note that other cytokines must 
be identified in order to prevent the disease 
process. 
Conclusion 
In comparison to the control group, RAS 
patients have a higher level of IL-2 in this 
study. Patients in Group A (15-30 years) 
were impacted more than other groups 
with female inclination, according to age 
and gender distribution in RAS. As a 
result, IL-2 changes in RAS patients were 
found to be age and sex related. 
This study's main goal was to inform 
patients on the nature of their ailment, 
particularly the fact that RAS can be 
controlled with treatment. RAS 
recurrences can be prevented by early 
diagnosis and identification of the 
triggering events that produced the lesion. 
Because IL-2 has a synergistic influence 
on other cytokines' activation, treating 
RAS with medicines that block IL-2 could 
be a novel way to prevent recurrences. 
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