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Summary:
Background: Until today, the etiology of recurrent aphthous stomatitis (RAS) remains unknown,

although hints of its etiologic basis lay on genetic susceptibility, infectious agents and alterations in
immune mechanics.

Objectives: The aim of this study was to investigate the possible alterations in salivary tumor necrosis
factor-alpha (TNF-o) and Immunoglobulin-A (IgA) level in patients with RAS and its relation with
clinical types of disease.

Fac Med Baghdad Subjects and Methods: Salivary TNF-a levels were investigated in 50 RAS patients and 25 healthy
2011; Vol. 53, No. 2 controls by enzyme-linked immunosorbent assay (ELISA). Single radial immune diffusion method was
Received Mar. 2011 used for estimation of IgA level in two studied groups.

Accepted May 2011 Results: Salivary level of TNF-a was significantly higher in RAS patients than in healthy controls
(p<0.001), Moreover, the level of TNF-a was significantly increased in minor type of disease than in
major and herptiform types (p<0.05). On the other hand, the level of IgA showed no significant
differences between patients and healthy controls and neither among clinical types of disease (p>0.05).
Conclusion: These findings suggest that saliva provides an ideal medium for the detection of pro-
inflammatory markers of the oral cavity, moreover; salivary TNF-a may play an important role in
pathogenesis of this disease and it may also have an important role in the search of new treatments for this
disease. As well as these results indicated to a possible role of mucosal immune system in pathogenesis of

RAS.
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Introduction:

The precise etiology of recurrent aphthous stomatitis
(RAS) remains unknown, although  genetic
susceptibility, infections and alteration in immune
system has been considered as etiologic factors (1).
The disease usually has three clinical forms, based on
the aspect and  size of the ulcerations: minor, major
and herpetiform. Minor RAS affects 80% of the
patients with RAS, and it is characterized by a shallow
painful, oval or round-shaped ulcer, smaller than Smm
in diameter. Major RAS is the most severe form,
aphtha diameter can get bigger than lcm. The third
form of the disease, and the less common one is
Herpetiform RAS, characterized by multiple and
painful 1 to 3mm ulcers, which may coalesce, forming
larger and irregular lesions (2). The ulcerative process
in RAS is initiated by an unknown antigenic
stimulation of the mucosal keratinocytes which leads
to T-lymphocyte stimulation, the liberation of
cytokines such as TNF-o and different interleukins,
and the migration of other lymphocytes, neutrophils
and Langerhans cells. Some cytokines like TNF-o
could stimulate the expression of MHC class I and 11
antigens in epithelial basal cells. These cells are
recognized by T-lymphocytes triggering a cytotoxic
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response and causing the ulceration of the mucosa (3).

Recently, TNF-a is considered to be one of the most
important cytokines implied in the development of
new lesions in RAS patients (4). Several studies have
reported an increase in salivary and serological TNF-a,
especially during the active phase of the disease (3
&5). The possible relevance of TNF-o to the
pathogenesis of RAS stemmed from observations that
thalidomide, which reduces the activity of TNF-a by
accelerating the degradation of its messenger RNA (6),
and pentoxifylline, which inhibits TNF-a production
(7). The most important humoral mediator for mucosal
immunity is secretory IgA, due to cooperating with a
number of protection mechanisms (8 & 9), for
presenting greater resistance to the proteolytic
degradation caused by other immuneglobulins and for
being especially located in the digestive and
respiratory tracts, which are in close contact with the
environment8, preventing the uptake of a large amount
of antigens and precluding an overload in the immune
system (10). This study was designed to evaluate the
role of TNF-a and sIgA level in patients with RAS and
its relation with clinical types of disease.

Subjects and Methods:

The present study included 50 patients with RAS
(31females and 19 males), mean age of (23.1) years,
ranged between (16-40years). They were attending the
college of dentistry\teaching dental hospital, compared
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with 25 apparently healthy individuals considered as a
controls. Patient’s group was divided in to three
groups according to the clinical types of disease (36
patients with minor RAS, 13 with major RAS and
Iwith herpetiform type). Three ml of saliva were
collected from each subject for estimating levels of
TNF-0 by using commercially available Enzyme-
Linked Immunosorbent Assay (ELISA) and performed
as recommended in leaflet with kit. [Human TNF-a
kit/ DRG International, Inc., USA]. Quantitative
estimation of IgA has been done by single radial
immunodiffusion assay.

Statistical analysis: It was assessed using P (Mann-
Whitney-test), P (Bonferroni-test) and (Kruskal-
Wallis-test). P values of P<0.00land P<0.05 were
considered significant (11).

Results:

The current study revealed a significant elevation in
median salivary level of TNF-o among RAS patients
(0.15pg/ml) in comparison to that of healthy control
(0.131 pg/ml), (p<0.001), according to table (1).
Moreover, the level of TNF-a was significantly
increased in minor type of disease than in major and
herptiform types (p<0.05), as shown in table (2). As
shown in figure (2) and table (3), the area under ROC
curve for salivary TNF-o was significantly higher
(0.71) from 0.5 value of an equivocal test (P<0.001).
The level of salivary IgA showed no significant
differences between patients and healthy controls (3.8
+ 0.004 mg/dl vs. 3.7 £0.029 mg/dl) and neither
among clinical types of disease (p>0.05).as clearly
shown in table (4 & 5). The area under ROC curve for
salivary IgA was slightly higher (0.65) from 0.5 value
of an equivocal test, but not significant (p>0.05), table

3.

Table 1: Case-control difference in median salivary
TNF-a (pg/ml) concentration.

Table3: ROC area for salivary TNF-a (pg/ml) and
salivary IgA (mg/dl) when used as a test to predict
cases with RAS differentiating them from controls.

Area P
salivary TNF-o 0.71 0.009*
Salivary IgA 0.65 0.07[NS]

* Significant differences p<0.001

Table 4: Case-control difference in mean salivary
IgA (mg/dl) concentration.

Cases (Recurrent
Aphthus P (Mann-
Controls Ulceration) Whitney)

Salivary IgA 0.07[NS]
Range (34-4 (3.5-4
Mean £SD 3.7£0.029  |3.8 +0.004
Inter-quartile
range (3.8-3.9) (3.5-3.9)
N 25 50

NS: no significant.

Table S: The difference in levels of salivary IgA
(mg/dl) according to the clinical types of disease.

Type of RAS No. Mean + SE IgA
1- Minor 36 3.27£0.25

2- Major 13 3.63 +£0.06

3- Herptiform 1 3.80+0.00

P (student t-test) -- 2.359 ns

P (Mann-
Controls Cases RAS Whitney)
salivary TNF-a 0.009
(0.116 -
Range 0.213) (0.12-0.201)
Median 0.131 0.15*
(0.125 -
Inter-quartile range 0.142) (0.135-0.153)
N 25 50

* Significant differences p<0.001

Table 2: The difference in levels of salivary TNF-a

(pg/ml) according to the clinical types of disease.
Type of RAS No. Median of salivary TNF-a

1- Minor 36 0.150*

2- Major 13 0.128

3- Herptiform 1 0.136

P (Kruskall-Wallis) -- P=0.008

* Significant differences p<0.05

NS: no significant.

Discussion:

Several publications have recently addressed the
potential diagnostic properties of saliva. It has been
proposed that saliva could not only be used to help
diagnose oral diseases, but as “the body’s mirror”, it
would also have application in the diagnosis of
systemic conditions (12 &13). TNF-a is a pro-
inflammatory cytokine produced by monocytes,
lymphocytes, NK cell and even by some human tumor
cells. The TNF-a also acts as a mediator of endotoxic
shock and plays an important role in some
autoimmune diseases, certain kinds of meningitis, HIV
infection and cachexia (14 &15). In line with present
findings, high levels of TNF-a, have also been
reported by other studies (3, 4 &5) have observed
increased levels of TNF-a in saliva and serum of RAS
patients. This result underlines the importance of this
cytokine in the pathogenesis of RAS. In study
conducted by Valle and associates, how studied 20
patients with RAS, they observed that saliva levels of
TNF-a was significantly higher in patients with active
lesions of RAS compared with controls (4). The exact
role that TNF-a plays in the etiology or RAS is not
well-known. Its contribution to the pathogenesis of the
disease is borne out by two facts: high levels of TNF-a
are detected in the first stages of oral ulcerations and
some drugs like thalidomide or pentoxifylline with an
anti-TNF action, have a high efficacy in the treatment
of RAS and other ulcerative diseases such as
Adamantiades- Behget disease ( 5, 16 &17). The
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complex pathogenesis of RAS is probably initiated by
an endogenous or exogenous antigenic stimulation of
oral mucosal keratinocytes. This causes the production
of different cytokines by stimulation of oral
lymphocytes. TNF-a is one of these cytokines of a
great importance in the beginning of the inflammatory
process. This stimulation is the first step of a
multistage process which lead to the activation f
cytotoxic T-cells and neutrophils, the necrosis of the
epithelium and finally the development of an aphthous
lesion (17). Guimaraes and colleagues have related the
high production of some cytokines, such as TNF-a, IL-
1, IL-10 or IL-6 in RAS patients to some genetic
polymorphisms. This fact could explain the family
history frequently observed in some RAS patients
(18). Salivary antibodies which are present in mucosal
secretions,  particularly  IgA, combine  with
microorganisms to reduce their motility and adhesive
properties. Many studies have demonstrated strong
correlations between titers of specific salivary IgA
antibodies in secretions and resistance to infection. It
seems that salivary IgA has an immunoregulatory role
and provides protection (1 & 19). Present findings
were compatible with the other studies (20 & 21),
regarding no differences was found in level of salivary
IgA between RAS patients and controls. Furthermore;
Bennet and co-workers evaluated the salivary IgA
level in normal subjects, tobacco smokers and patients
with minor RAS and noticed no significant difference
was found (22). In contrast, other reports (1 & 23)
mentioned that the level of IgA was increase in saliva
of patients with RAS in comparison with healthy
controls, in addition they demonstrated a significant
increase of IgA level in active lesions in relation to
quiescence phase. In 2002 (24) was assessed salivary
IgA in oral mucosal disease, their results suggested
that IgA and IgG levels increased in RAS,and pointed
out to that in remission period of this disease the
salivary IgA and IgG levels returned to normal values.
On the other hand, current results failed to find any
significant differences in mean saliva levels of IgA
between clinical types of RAS (minor, major and
herptiform), Similarly Pakfetrat and colleagues(23)
observed that there was no differences were found in
salivary IgA levels between minor and major types. In
conclusion these findings suggest that saliva provides
an ideal medium for the detection of pro-inflammatory
markers of the oral cavity, moreover; salivary TNF-a
may play an important role in pathogenesis of this
disease and it may also have an important role in the
search of new treatments for this disease. As well as
these results indicated to a possible role of mucosal
immune system in pathogenesis of RAS.
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