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Abstract

Introduction 
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Background: Recurrent aphthous ulceration is amongst the not uncommon ulcerative, inflammatory, oral mucosal conditions whose 
precise etiopathogenesis remain obscure. Several local and systemic factors have been postulated as the possible predisposing agents 
for RAS. The presence of immune factors at the site locally, have been seen to play a pivotal role in fortification in counteraction to 
oral diseases. 

Aims and Objectives

Results: In case group they showed a significantly higher levels of salivary IgA and total proteins compared with the healthy control 
group (p < 0.001) and hence proving that the salivary immunoglobulin A may help in the diagnosing of minor RAS.

Conclusion: A strong correlation were found between salivary IgA which may help in the pathogenesis of minor recurrent aphthous 
ulcers and this may be used as a parameter to assess the mucosal immune status.

Materials and Method: 60 participants were enrolled into the study and were allocated amongst two groups. Group I were included 
with 30 patients diagnosed with minor recurrent aphthous ulcers and group II with 30 healthy controls. Whole saliva was collected 
and centrifuged to determine salivary immunoglobulin A and total salivary proteins levels in both the groups.

• To estimate the salivary immunoglobulin A levels in minor recurrent aphthous ulcer patients and in healthy volunteers.
• To estimate the total salivary protein levels in both study and control group.
• To compare the levels of IgA and total salivary proteins in minor recurrent aphthous ulcer patients and in healthy volunteers.

Recurrent aphthous stomatitis (RAS) is considered to be 
amongst common ulcerative lesions of the oral cavity. It is char-
acterized by recurring painful ulcers of the mouth that are round 
or ovoid covered by grayish white fibrin pseudo-membrane and 
surrounded by inflammatory halos [1,2]. The term aphthous is 
derived from a Greek word ‘aphtha’ meaning ulceration [2,3]. It is 
amongst the diseases with and unknown mechanism of action and 
is among the most challenging problems faced by the affected per-
sons and clinicians alike [4].

The precise etiology of RAS is a myth. The disease incidence has 
a range of 5% to 50% amongst general populations [1,5]. The po-
tential trigger factors considered are local factors such as trauma in 
individual who are genetically susceptible to RAS, microbial factors, 
nutritional factors, such as deficiency of folate and B- complex vita-
mins, immunologic factors, psychological stress, and allergy to di-
etary constituents. Extensive research has focused predominantly 
on immunologic factors, but a definitive etiology is not known [6].

Local immune factors play a role in protection against oral dis-
ease which may be related to immunoglobulin A (IgA). IgA belongs 
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to the majority immunoglobulin group which is found in mucous 
secretion. Antibodies present in mucous secretion exclusively 
IgA, are devoted to micro-organism and diminish their freedom of 
movement and adhesive characteristics and are well-thought-out 
as the primary defense of the oral cavity. Salivary IgA is an excellent 
indicator of oral mucosa immune status [7].

Total protein is a dynamic part of saliva and is liable for most of 
its roles like lubrication, physical safety, cleansing, buffering, con-
servation of tooth integrity and antiseptic action. Their level in the 
oral cavity is subjected to constant fluctuation which depend on 
numerous factors [8].

Secretory immunoglobulin A (IgA-s) is an essential factor to 
gauge the auto immune status of the mucosa, with the advantage 
of being measurable by non-invasive methods and without patient 
discomfort. It is the major class of immunoglobulin seen in mucous 
secretions, and is accountable for a blockade against a number of 
infectious, environmental allergens and carcinogenic substances 
and it also aids in many inborn protection mechanism.

IgA is the subsequent most profuse immunoglobulin in the hu-
man serum at the second position and prevails in the saliva in its 
dimeric form which better resist proteolysis in environments such 
as the mouth. By considering that the salivary immune system is 
dynamically tangled in the pathogenesis of recurrent aphthous ul-
cers, measuring IgA-s changes might have a valuable role in predic-
tion of the onset and management of the disease [9].

So far there is sparse literature regarding the relationship be-
tween total protein and recurrent aphthous ulcer. Hence the pres-
ent study is designed to estimate the salivary immunoglobulin A 
levels and the total salivary proteins in recurrent aphthous ulcers 
and in healthy control group.

Materials and Methods

The study consists of 60 patients visiting the department of Oral 
medicine and Radiology in the age group of 18-50 years with single 
or multiple minor RAS of less than 48 hours duration. The ethical 
clearance was obtained from institutional ethical board. 

A total of 60 participants were enrolled in the study and divided 
into two groups, group I is the study group which consist of 30 RAS 
patients and group II include 30 healthy controls.

Exclusion criteria

•	 Patients with history of previous malignancy.

•	 Ulcers as manifestation of systemic disease.

•	 Chronic systemic disease

•	 Drug therapy in the week prior to study

•	 Patients who have received dental treatment.

An informed consent was taken before the saliva collection 
procedure and unstimulated whole saliva measuring 1ml was col-
lected by spit method in the calibrated measuring cup. The samples 
were centrifuged at 3000 rpm for 15 minutes and supernatants are 
collected and stored at -20oC before transferring for lab analysis. 
Care was taken to see that patient’s does not consume food, smoke 
or chew gum at least one hour before the saliva collection proce-
dure. The samples were then analyzed for salivary immunoglobu-
lin A by immune Turbidimetric method and total salivary proteins 
by Biuret method.

Salivary IgA and total salivary protein levels in both the groups 
were tabulated and data was statistically analyzed by using Inde-
pendent student t test and Mann Whitney test.

Results

In the study of 60 individuals, the mean age of study group was 
27 ± 3.76 years where as in control group it was 27.70 ± 3.90 years 
with a range of 21-36 years in study group and 19-43 years in the 
control group with a p value of 0.73. Out of 30 participants 12 
(40%) were males and 18 (60%) were females in the study group 
where as in control group 16 (53.3%) were males and 14 (46.7%) 
were females with a p value of 0.30 (Table 1).

Age and Gender Distribution among study and Control 
groups

Variables Category
Control Case

P-Value
Mean SD Mean SD

Age
Mean and SD 27.70 3.90 27.37 3.76

0.73a

Range 19 - 43 21 - 36
n % n %

Gender Males 16 53.3% 12 40.0% 0.30b

Females 14 46.7% 18 60.0%

Table 1: Age and gender distribution of study participants.

Note: a. Mann Whitney U Test

b. Chi Square Test.
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The mean salivary IgA level in study group is 45.63 ± 2.14 where 
as in control group it is 26.30 ± 1.47 with a p value < 0.001 and it is 
statistically significant (Table 2) (Graph 1). The mean salivary total 
proteins level in study group is 0.047 ± 0.068 where as in control 
group is 0.019 ± 0.009 with a p value < 0.001 and it is statistically 
significant (Table 3) (Graph 2).

Comparison of mean Salivary IgA (mg/dl) between study and Control using Independent Student t Test

Parameters Group N Mean SD Mean Diff t P-Value
Salivary IgA Control 30 26.30 1.47 -19.33 -40.809 <0.001*

Case 30 45.63 2.14

Table 2: Comparison of mean salivary IgA (mg/dl) between study and control.

* - Statistically Significant.

Graph 1: Comparison of mean salivary IgA (mg/dl)  
between study and control.

Graph 2: Comparison of mean salivary total protein levels  
between study and control group.

Comparison of mean Salivary Total Protein levels (g/dl) between study and Control using Mann Whitney Test

Parameters Group N Mean SD Mean Diff Z P-Value
Sal. Total Protein Control 30 0.019 0.009 -0.029 -5.392 <0.001*

Case 30 0.047 0.068

Table 3: Comparison of mean salivary total protein levels between study and control.

* - Statistically Significant.

Out of 30 controls 7 participants were in the age group of 20-25 
years and with a mean 26.71 ± 1.71. 19 participants were in the age 
group 26-30 years with a mean 26.00 ± 1.60and 4 subjects were 
more than 30 years with a mean of 27.00 ± 1.16 with a p value of 
0.33. 

Among 30 patients in the study group, 9 patients were in the age 
group of 20-25 years with a mean of 46.56 ± 1.9 and 16 were in the 
age group of 26-30 years with a mean of 45.88 ± 2.06and 5 subjects 
were more than 30 years of age with a mean of 43.20 ± 2.39 with a 
p value of 0.01 and it is statistically significant (Table 4) (Graph 3).

7 participants out of 30 were in the age group 20-25 years with 
a mean of 0.017 ± 0.005 and 19 subjects were in age group 26-
30 years with a mean 0.020 ± 0.011 and 4 participants were more 
than 30 years with a mean of 0.015 ± 0.006 with a p value of 0.54.
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Age wise comparison of mean Salivary IgA (in mg/dl) levels among study group using one-way ANOVA test followed by 
Tukey’s Post hoc Analysis

Age Grp N Mean SD Min Max P-Valuea Sig. Diff P-Valueb

20-25 yrs 9 46.56 1.01 45 48 0.01* A1 vs A2 0.66
26-30 yrs 16 45.88 2.06 42 50 A1 vs A3 0.009*
> 30 yrs 5 43.20 2.39 40 46 A2 vs A3 0.03*

Table 4: Age wise comparison of mean salivary IgA levels among study group.

* - Statistically Significant

Note: A1 - 20 - 25 yrs, A2 - 26-30 yrs, A3 - > 30 yrs

a. P-value derived by one-way ANOVA test, b. P-value dervied by Tukey’s post hoc Test.

Graph 3: Age wise comparison of mean salivary IgA  
levels among study group.

9 participants out of 30 were in the age group of 20-25 years 
with a mean of 0.059 ± 0.083, 16 participants were in the age 26-30 
years with a mean of 0.049 ± 0.070 and 5 participants were more 
than 30 years with a mean of 0.021 ± 0.001 with a p value of 0.001 
and they are statistically significant (Table 5) (Graph 4). Out of 30 
controls 16 were males with a mean of 26.31 ± 1.62 and 14 were 
females with a mean of 26.29 ± 1.33 with a p value of 0.96.

12 patients out of 30 were males with a mean of 44.00 ± 2.05 
and 18 were females with a mean of 46.72 ± 1.41 and p value less 
than 0.001 (statistically significant) (Table 6). 16 participants were 
males out of 30 with a mean of 0.019 ± 0.013 and 14 were females 
with a mean of 0.019 ± 0.004 with a p value of 0.98. 12 were males 
out of 30 patients with a mean of 0.052 ± 0.082and 18 were female 
with a mean of 0.045 ± 0.059 with p value of 0.61.

Age wise comparison of mean Salivary Total Protein (in gm/dl) among study group using Kruskal Wallis test followed 
by Mann Whitney Post hoc Analysis

Age Grp N Mean SD Min Max P-Valuea Sig. Diff P-Valueb

20-25 yrs 9 0.059 0.083 0.02 0.28 0.001* A1 vs A2 0.75
26-30 yrs 16 0.049 0.070 0.02 0.31 A1 vs A3 0.007*
> 30 yrs 5 0.021 0.001 0.02 0.02 A2 vs A3 0.003*

Table 5: Age wise comparison of mean salivary total proteins levels among study group.

* - Statistically Significant

Note: A1 - 20 - 25 yrs, A2 - 26-30 yrs, A3 - > 30 yrs.

a. P-value derived by Kruskal Wallis test, b. P-value dervied by Mann Whitney Post hoc Test.
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Graph 4: Age wise comparison of mean salivary 
 total proteins levels among study group.

The correlation co-efficient of salivary IgA in control and study 
group is 1 where as in total salivary protein in control the co- ef-
ficient is -0.05 and in study group it is 0.22 which implies that sali-
vary immunoglobulin A have a very strong correlation with minor 
recurrent aphthous ulcer whereas total salivary proteins have a 
weak correlation with the disease (Table 7).

Discussion
Recurrent aphthous ulceration also known as canker sores 

represents the second most common type of oral ulcerations after 
traumatic ulceration. The classic presentation of RAS is recurrent, 
self-limiting ulcers which primarily distress the non-keratinized 
oral mucosa [10]. They are categorized into the clinical variation 
namely minor, major and herpetiform. Minor aphthous accounts 
in around 70 - 90% of RAS patients presenting the most common 
form of aphthous ulcerations [11]. 

Gender wise comparison of mean Salivary IgA (in mg/dl) levels among study group using Independent Student t Test

Gender N Mean SD Mean Diff t P-Value
Males 12 44.00 2.05 -2.72 -4.332 <0.001*

Females 18 46.72 1.41

Table 6: Gender wise comparison of mean salivary IgA in study group.

* - Statistically Significant

Spearman’s correlation coefficients b/w 2 variables among control and study group

Group Variables Values Sal. IgA Sal. TP
Control Sal. IgA Rho 1 -0.05

P-Value .. 0.81
Case Sal. IgA Rho 1 0.22

P-Value .. 0.25

The correlation coefficients are denoted by ‘Rho’

Minus sign denotes negative correlation

Correlation coefficient range

0.0 - No Correlation

0.01 - 0.20 - Very Weak Correlation

0.21 - 0.40 - Weak Correlation

0.41 - 0.60 - Moderate Correlation

0.61 - 0.80 - Strong Correlation

0.81 - 1.00 - Very Strong Correlation.

Table 7: Spearman’s correlation co-efficient between two variables among control and study group.
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Secretory immunoglobulin A (IgA-s) has the advantage of being 
measurable by non-invasive methods and without patient discom-
fort. It is responsible as a barrier against a number of infectious, en-
vironmental allergies and carcinogenic substances and it also helps 
in several in born protection mechanism [7].

Considering the fact that immunity has some regulatory effects 
on the development of recurrent ulcers, salivary IgA provides de-
fense, considering its role in other body parts like in gastro intesti-
nal tract, intestines and respiratory tract [12].

IgA embodies the second most profuse immunoglobulin in the 
human serum and overcomes in the saliva in its dimeric form which 
superior resist proteolysis in environment such as mouth.

Antibodies prevailing in mucosal secretions, especially IgA are 
attached to microorganism and reduces their mobility and adhe-
sive properties and are reflected as the first line of defense in oral 
cavity [13].

Accepting the fact that salivary immune system is actively in-
volved in the pathogenesis of recurrent aphthous ulcers, measuring 
salivary IgA and total protein changes may have a valuable role in 
prediction of the onset and management of disease.

The present study aimed to estimate the salivary immunoglobu-
lin A and total salivary proteins in minor RAS and in healthy con-
trols. 30 patients with known history of minor RAS were diagnosed 
based on the major criteria with the absence of any other systemic 
disease or conditions and presenting with single and multiple ul-
cers were included in the study. Minor aphthous were selected as 
they are more common than the major and herpetiform ulcers.

Unstimulated saliva was collected by spit method in a calibrated 
measuring cup from 60 participants (30 RAS and 30 healthy con-
trols) to assess the salivary IgA levels and total salivary proteins. A 
detailed case history and informed constant was taken from all the 
participants prior to our study.

In our study, female predominance was noted in the study group 
which account for 60% (18). This is in accordance with Martinez., 
et al. and Rajmane., et al. study where majority of the patients were 
females [10,14]. Females are more prone to stress and emotional 
situation which can affect their immune response. They seek medi-
cal examination more frequently than males. The hormonal chang-
es during pregnancy and menstruation also play an important role. 
Maximum number of patient belongs to 21-30 years of age group 

which is correlated with the study conducted by Kareem., et al. in 
which about 80% patients developed the condition before 30 years 
of age. The highest incidence is among young people however the 
severity and frequency of ulcers decrease with age [15].

A high prevalence and severity of the disease has been found 
in student with a high socioeconomic background. This is because 
of psychological stress which acts as a triggering factor for RAS 
and is typically observed during stressful situations such as aca-
demic load in professional students and also in any other signifi-
cant changes in life. This in accordance with Abdullah., et al. study, 
where majority of the patients were students [16].

In our study there was significant relationship between the age 
and gender of the patients with the levels of salivary IgA. But it is 
not so in case of total salivary proteins. In Mortinez., et al. (2007) 
study where they assessed secretory IgA level total proteins and 
the salivary flow in 20 aphthous ulcer patients where they found 
no significant relationship between age and gender with salivary 
IgA and total proteins.

The present study, the level of salivary IgA in study group was 
significantly higher than the control group which is in accordance 
with Pakfetrat., et al, Martinez., et al, Mohammed., et al. This could 
reflect an important role for salivary IgA in pathogenesis of RAS. 
Four mechanisms could be proposed:

•	 Firstly, the presence of a threshold level of salivary IgA above 
which direct destruction of keratinocytes may commence.

•	 Secondly indirect destruction through IgA immune com-
plex- mediated mechanism, although this type of uncon-
trolled immune response occurs in the circulation;

•	 Thirdly, these IgA antibodies are auto antibodies against 
oral mucosal cell antigens, or they may be produced against 
a foreign antigen that is immunologically cross-reactive 
with a component of oral self-tissues. 

•	 Fourthly, these elevated levels might be a normal local im-
mune response (innate or adaptive) to neutralize the etio-
logical factors that have already caused epithelial destruc-
tion. 

The principle mechanism of protective immunity against anti-
gens in mucosal lumen is antibody- mediated neutralization which 
is dominated by IgA.
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In our study the level of salivary total protein for study group 
was significantly lower than the control group and it was contra-
dictory with the results by Martinez., et al. where the total protein 
concentration did not vary when the patients were compared with 
and without lesions.

The results of this study suggest that there is a strong corre-
lation between IgA-s and the pathogenesis of recurrent aphthous 
ulcer and a weak correlation of salivary total proteins with the le-
sion. IgA-s is implicated in recurrent aphthous ulcer and may play 
an important role in their defense mechanisms and it also helps in 
the pathogenesis of RAS. But the exact protective role of this im-
munoglobulin is still not clearly defined.

Future Recommendations 

In future, long term studies with longer samples are required to 
determine the role of salivary immunoglobulin A and total proteins 
in minor recurrent aphthous ulcers, so that by measuring IgA-s and 
total protein changes may have a valuable role in prediction of the 
onset of the diseases and also help in better management of it.

Conclusion

RAS is one of the most common painful oral mucosal inflamma-
tory ulcerative conditions and can cause difficulty on eating, swal-
lowing and speaking and is known to hinder the quality of life and 
well-being to a certain extent. Due to numerous proposed etiologic 
factors and variety of treatment modalities, it has gathered a con-
siderable amount of clinical and research attention.

However studies on longer series of patients for a longer dura-
tion may be required to determine the exact pathogenesis of minor 
RAS and the role of salivary IgA and total salivary protein in the 
disease mechanism.
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