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Abstract
Background: Recurrent aphthous stomatitis (RAS) is an inflammatory nature, while interleukin 17 (IL-
17) has a pre-inflammatory role. In the present study, serum level of IL-17 was measured in a group of 
individuals with RAS, compared to healthy individuals.
Methods: This case-control study was done on 36 patients with RAS as cases and 36 healthy subjects as 
controls. The level of IL-17 was measured, using ELISA method.
Results: The mean serum level of IL-17 in cases was 0.14±0.21 pg/ml, which was insignificantly lower than 
0.21±0.17 pg/ml in control group (P=0.12). Meanwhile there was a significant reverse correlation between 
age and serum level of IL-17 (r=-0.32, P=0.006). 
Conclusion: Although the serum level of IL-17 in RAS patients was lower than the controls, the difference 
was not significant. However, significantly lower serum level of IL-17 in older subjects.
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Introduction
Recurrent aphthous stomatitis (RAS) is one of 

the most common oral diseases (1), characterized 
by recurrent aphthous lesions in oral mucosa and 
usually appears in the second and third decades 
of life (2). Although few pathologic processes 
such as immunodeficiency, decreased integrity 

of mucosa, and increased exposure to antigens 
have been proposed as etiologies of RAS, The 
exact pathophysiology of disease has not been 
completely understood yet. 

IL-17 is a protein with 32 KDa molecular 
weight, belonging to a family with the same 
name, which contains 6 cytokines, including IL-
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17A, IL-17B, IL-17C, IL-17D, IL-17E, and IL-17F. 
IL-17 cell receptors (IL-17R) exist in endotheli-
al, peripheral T, B cells, fibroblasts, lung, myelo-
monocytic, and bone marrow stem cells. IL-17 
plays an important role in delayed type reaction, 
and like gamma interferon, recruits neutrophils 
and monocytes to the inflammation area. Subse-
quent to tissue destruction and delayed inflam-
matory response, IL-23 secretion induces T-help-
er cells to produce IL-17. These cytokines acting 
synergistically with TNF-α and IL-1 are secreted 
in response to extra cellular pathogens and de-
stroy their cellular matrix (3, 4). It is comprised of 
155 amino-acids (5), and interestingly, its protein 
structure does not resemble to any other interleu-
kins or other known proteins (6). 

IL-17 receptors comprises five main groups of 
which, IL-17R is the most important one that IL-
17A and IL-17F are attached to it. Due to the re-
actions of these cytokines with several molecules, 
many roles have been defined for them. However, 
the most important role of them is contribution 
to pre-inflammatory processes. They also play 
an important role in allergic reaction and induce 
secretion of many other cytokines such as GM-
CSF, IL-1β, TGF-β, TNF-α, IL-6, and G- CSF; 
such chemokines as MCP-1, GRO-α, and IL-8; 
and PGE2 prostaglandin. The cells secreting these 
factors due to induction by this cytokine are ep-
ithelial cells, endothelial cells, fibroblasts, mac-
rophages, and keratinocytes. Thus, this cytokine 
can recruit other inflammatory cells and induce 
changes in the mucosa of airways. The other im-
portant role of this cytokine is its effect on T help-
er 17 cells, a certain type of CD4+ cells, leading 
to its key role in such autoimmune conditions as 
Rheumatoid Arthritis, asthma, lupus, allograft re-
jection, and anti-tumor immunity (6). 

With regard to pre-inflammatory role of IL-
17 and inflammatory nature of RAS, the present 
study investigated the possible relation between 
serum level of IL-17 and occurrence of RAS.
 
Materials and Methods

This case-control study was done on 36 RAS 
patients referred to Oral and Maxillofacial Dis-
eases Department, School of Dentistry, Tehran 
University of Medical Sciences, as case group, and 
36 healthy subjects from the same departments as 
controls. The exclusion criteria included presence 

of any other local or systemic diseases with oral 
manifestations such as Bechet’s syndrome, celiac 
disease, AIDS, etc; presence of any mucocutane-
ous diseases; and presence of periodontal diseas-
es.

Three ml blood sample was obtained from the 
subjects. Centrifuge process was done on the 
clotted blood samples, and the plasma was col-
lected and preserved in -20º C. The level of IL-17 
was determined, using Sandwich ELISA method 
(eBioscience, USA) according to manufacturer’s 
instructions. The concentration of IL-17 (pico-
gram/milliliter) was calculated based on standard 
curves from OD of standard wells. 
T-test and linear regression model served for sta-
tistical analysis. P value of less than 0.5 was con-
sidered as a level of significance.
 
Results

The case group comprised 18 men and 18 
women, with a mean age of 37.97±8.43 (range 23 
to 60) (Table 1). The mean age in control group, 
with the same men/women ratio was 36.19±8.61 
(range 23 to 58).

The mean serum level of IL-17 in case and con-
trol group was 0.14±0.21 pg/ml, and 0.21±0.17 
pg/ml, respectively, with no statistically signifi-
cant difference (P=0.12) (Figure 1). 

According to linear regression analysis, no sta-
tistically significant correlation existed neither 
between gender and serum level IL-17 (P=0.41) 
nor between RAS and serum level IL-17 (P=0.18). 
However, a significant reverse correlation exist-
ed between age and serum level IL-17 (r=-0.32, 
P=0.006). 

Discussion
Recent evidences have shown that RAS is ini-

tiated by vast release of cytokines. This process 
leads to primary cell-mediated immune response 
against local sites of oral mucosa (7, 8). The first 
changes during the development of aphthous ul-
cers are local destruction of epithelial cells and 
formation of intra-epithelial vesicles (9). Then a 
dense infiltration of lymphocytes-monocytes oc-
curs around disturbed cells, with T CD8+ lym-
phocytes comprising the majority of the cells at 
the beginning, replacing with T CD4+ lympho-
cytes at ulceration stage. However, the majority of 
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Table 1. Characteristics of the patients with RAS.
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the cells at this stage are memory CD4 SRO+ cells 
(10).

These changes are associated with cell-me-
diated immune response and secretion of such 
pre-inflammatory as TNF, Interleukin-2 (IL-2), 
and IFN- (11). It is notable that circulating leuko-
cytes in patients with RAS compared to those in 
healthy subjects release elevated amount of TNF 
(12). Development of Th1 and Th2 is mediated by 
IL-12 and IL-10, respectively (13).  Recent scans 
with cDNA microrrary analyses have shown more 
activity by gene cluster of Th1 compared to that 
of Th2 in patients with RAS (8). Thus, it can be 
supposed that the T cells engaged in RAS express 
increased level of IL-12 and decreased level of IL-
10. This hypothesis is supported by such findings 
as decreased level of IL-10 related mRNA in Kera-
tinocytes in normal mucosa of patients with RAS 
compared to that in mucosa of healthy subjects, 
and deficient activity of mRNA in RAS patient 
(8). 

The mucosal barrier is very important against 
RAS development as the more frequency of RAS 
occurrence in non-keratinized parts of the mouth 
shows (14). 

To the best of our knowledge, the present study 
was the first study investigating relation between 
RAS and serum level of IL-17. According to the 
results, no statistically significant difference ex-
isted between the serum level of IL-17 in RAS 
patients and that in control group, although the 
serum level of IL-17 in case group was lower. The 
insignificancy might come from the sampling, 
which was done regardless of presence of RAS le-

sions in the mouth of the patients. Sampling at 
the time of presence of active lesions, and after 
healing may results in significant differences be-
tween the two groups. 

Najafi et al. in 2014 compared repetition of al-
leles and genotypes of IL-10 in the blood of 60 
RAS patients with that among healthy subjects. 
They found no statistically significant difference, 
although certain SNPs of IL-10 gene was associ-
ated with the susceptibility to RAS (15). Their re-
sults resemble to ours, and such findings suggest 
that backgrounds other than inflammatory back-
ground might contribute to occurrence of RAS.  

Caproni et al. measured the level of serum IL-
17 in patients with psoriasis before and after treat-
ment using ELISA method, and compared it with 
that among healthy controls (16). Serum level of 
IL-17 was higher among the cases, and decreases 
after completion of the treatment (16). 

Shaker and Hassan compared the level of serum 
IL-17 in patients with cutaneous lichen planus 
with that among healthy controls (17). Contrary 
to our study, the serum level of IL-17 was higher 
among patients in that study (17). This difference 
may result from the different nature of the two 
diseases, so that the role of IL-17 in lichen planus 
is more important compared to that in RAS with 
probable other factors.

Lower IL-17 levels among older subjects in our 
study can be attributed to the decreased capabil-
ity of immune system in older ages. On the other 
hand, the similarity of IL-17 serum levels among 
the two genders may show that the gender is not 
an important factor in occurrence of RAS. 

Figure 1. The mean serum level of IL-17 in cases with RAS and controls.



Najafi et al.: IL-17 in Patients with Recurrent Aphthous Stomatitis

76 Immunol Genet J, Vol. 7, No. 2, June 2024, pp.72-76http://igj.tums.ac.ir

In the present study the serum level of IL-17 in 
RAS patients did not differ significantly with that 
in healthy subjects. The significantly lower se-
rum level of IL-17 in older subjects may be due to 
weakness of immune system in older ages. 
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