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Introduction
 Recurrent aphthous ulcer (RAU), which also is 

named as recurrent aphthous stomatitis (RAS), is 
one of the most usual oral inflammatory diseas-
es in adults and children, affecting about 20% to 
25% of the population in the world (1-3).

 This disease is characterized by frequent peri-
ods (from days to months) of painful ulcers in the 
non-keratinized oral mucosa, such as buccal 
mucosa, floor of the mouth and ventral surface of 

the tongue (4, 5). 
It is more common in women (6,7). Some 

studies have reported a higher incidence in the 
second decade of life (8,9). Despite the high 
prevalence and clear clinical features, the eti-
ology of this disease is unknown (1). aphthous 
stomatitis is a multifactorial disease (10) and 
the etiologic factors may be include immuno-
logical disease, hormonal disorders, genetic 

ARTICLE INFO ABSTRACT

Article type 
Original article

Article history
Received: 20 Jul  2020
Revised: 12 Sep 2020
Accepted: 29 Sep 2020

Keywords
Antigens 
Aphthous
HLA-DRB1 Chains
PCR 

Introduction:Recurrent aphthous ulcers are the most common pathologic 
conditions of the oral cavity, which despite having clear clinical features, the etiology 
is unknown. This study aimed to determine the relationship between one of the 
histocompatibility antigens (HLA DRB1) and its sub-groups with the incidence of 
recurrent aphthous ulcers in an Iranian population (North East of Iran). 
Methods: In this case-control study, a total of 72 patients with recurrent aphthous 
ulcers and 70 healthy subjects in Northeast Iranian population were included. 
Genotyping was done by polymerase chain reaction-specific sequence primers (PCR- 
SSP) for each sample, according to standard kit protocol (BAG- Germany).   
Results: In 72 patients with recurrent aphthous ulcers that were included in this 
study, 26 were male and 46 were female; of the 70 control patients, this difference 
not significant statistically (P>0.05). The frequency of HLA -DRB1 *16 was 0.7% in 
the healthy subjects, however frequency of HLA -DRB1 *16 in patients with recurrent 
aphthous stomatitis (RAS) was 42.36%, and this difference was statistically 
significant (P=0.03). But, this difference was not observed in other subgroups.
Conclusion: The frequency of DRB1 * 16 in the patients with RAS were higher 
than the group. Therefore, DRB1 * 16 can be suggested as a Predisposing factor for 
aphthous ulcers patients.
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predisposition, infectious disease, allergic re-
action to food, deficiency of vitamins, digestive 
problems, mechanical damage, and stress (3, 11).

It has been reported that family history can to 
be related with development of RAS (12) and 24-
46% of RAS cases have been reported in same 
family. Persons who have family history of RAS 
can develop ulcers sooner and show severe forms 
than patients do not have family history (13, 14).

The RAS etiology is less described, despite the 
overall agreement about the role of autoimmune 
reaction to oral mucosa or cross-reactive anti-
gens. Regarding the autoimmune etiology in RAS, 
it can be noted that predisposition to disease can 
be examined genetically (15).

 Major histocompatibility complex (MHC) class 
I and II molecules which are called human leuko-
cyte antigens (HLA), play an important role in the 
immune response (16).

 These molecules of cell surface play a critical 
role in antigen processing and T cell activity. HLA 
polymorphism can directly affect the bonding ca-
pacity of antigens and thus affect antigen-specific 
T-cell response (17).

 However, the relationship between HLA-class I 
(HLA-A, -B and -C) and HLA-class II (DR, -DQ - DP) 
with oral disorder has not yet been investigated 
extensively (16). 

Several studies have reported the presence and 
absence of a relationship between HLA and RAS (18-20).  

A few studies have been conducted regarding 
the relationship between HLA alleles and the in-
cidence of recurrent aphthous stomatitis in differ-
ent human populations especially in the Iranian 
population (15).

The present study aimed to examine the rela-
tionship between one of the histocompatibility 
antigens (HLA DRB1) and its sub-groups with the 
incidence of recurrent aphthous ulcers in North 
East of Iran (Mashhad) population. 

 Moreover, several studies assessed the rela-
tionship between the ablation zone and pupil size 
with a focus on night vision problems following 
refractive surgeries (6-9).

This study aimed to determine the influence of 
age and gender on pupil size under different illu-
minance conditions in emmetropic and myopic 
healthy eyes using Keratograph 4 software.

Methods
Patients

 In this  case-control study,72 patients with re-
current aphthous stomatitis (RAS) (case group) 
referring to the Department of Oral Medicine, 
Dental School, Mashhad, Iran and 70 healthy sub-
jects (control group) were enrolled.

Aphthous stomatitis diagnosis was done by oral 

Medicine specialist based on the history of single 
round symmetrical lesions smaller than 1 cm, ap-
peared in non-keratinized mucosa as recurrent 
and had improved within ten to fourteen days 
without leaving scars.

 To exclude aphthous-like ulcers, systemic his-
tory was collected from the patient. Also, consid-
ering obtaining a history and performing clini-
cal tests was approved by Ethics committee of 
Mashhad University of Medical Sciences (MUMS), 
Mashhad, Iran. Aphthous-related syndromes such 
as Behcet’s disease (eye lesions, genital and skin 
test) and Reiter’s disease were rejected.

  To select the control subjects (which matched 
in terms of age and sex with the case group) pa-
tients referred to periodontics department who 
need to apply for a blood test for periodontal sur-
gery were enrolled.  Control group had no history 
of oral ulcers and systemic diseases. First obtain-
ing informed consent and a full explanation of the 
study. 

Then 5 ml of venous blood samples were col-
lected in EDTA tubes (BD Vacutainer, Plymouth, 
UK) from the participating patients and healthy 
controls.

Genomic DNA Extraction and PCR-SSP Tech-
nique  

 DNA was extracted from 5ml Complete Blood 
Sample by the QIAamp DNA Mini Kit manufac-
tured by QIAGEN Germany according to the man-
ufacturer’s protocol. (Qiagen, Hilden, Germany), 
35 DNAs obtained are measured by NanoDrop 
100TM to determine the quality and quantity of 
DNA and all samples are adjusted to 25-40 ng / μl.

 HLA typing was performed for DRB1 gene al-
leles using the BAG HEALTH CARE kit based on the 
PCR-SSP molecular method according to the man-
ufacturer’s protocol (BAG HEALTH CARE-Germa-
ny) .In brief,  the DNA was amplified in reaction to 
a volume of 11.60 μL including 8.0 μl dH2O, 1.10 
μL 10 x PCR buffer, 0.1 μl Taq DNA polymerase en-
zyme and 2.30 μl DNA.

 Primers and nucleotides were covered on to 
PCR wells by Histo Type Kit DR Low (BAG Health 
Care, Germany). The reaction mixture was cov-
ered with strip-caps and PCR amplifications were 
performed using the following situations: one 
cycle of primary denaturation at 94° C for 5 min, 
then 5 cycles of denaturation at 95° C for 30 sec-
onds, and annealing at 68° C for 30 seconds and 
extension 69°C for 30 seconds.

 Then 10 cycles were completed using the fol-
lowing situations: denaturation at 96° C for 30 
seconds, annealing at 64° C for 55 seconds, and 
extension at 73° C for 55 seconds. After this sec-
tion the PCR-SSP program was followed.
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 This program performed 15 added cycles with 
the following conditions: denaturation at 95° C for 
20 seconds, annealing at 61° C for 55 seconds, and 
an extension step at 73° C for 50 seconds. The final 
extension continued for 5 minutes at 72° C (21). 

The amplification products were detached by 
electrophoresis on 2 – 2.5% (horizontal) agarose 
gel. Buffer for electrophoresis was 0.5x TBE (45 
mM of Tris, 0.5 mM of EDTA, 45 mM of boric acid). 

For size comparison apply 5 µl of the DNA length 
standard. Electrophoretic separation is done at 10 
- 12 V/cm (by 25 cm space among the electrodes 
approx. 200 - 240 V), for 25 - 45 min (22) (Figure 1)

Figure 1. Gel electrophoresis of HLA-DRB1* PCR-SSP 
from recurrent aphthous stomatitis patients DNA. In-
ternal control Bands are in all samples.

Statistical Analysis
 Statistical analyses such as descriptive statis-

tics and odds ratio were performed by SPSS V 13 
(SPSS Inc., Chicago, IL, USA). P values less than 
0.05 were considered as statistically significant.  

Result
 In this study, 72 patients with Recurrent 

Aphtous Stomatitis (RAS) and 70 healthy sub-
jects were studied to determine HLA type II 
(HLADRB1) and its subgroups was determined 
in 72 patients with RAS. In this study, 57 males 
(40.1%) and 85 females (59.9%) with a mean age 
of 36.38 ± 10.11 years and aged 21-62 years par-
ticipated. 

The subjects were divided into two groups: re-
current aphthous ulcers (72) and healthy (70). 
There were no significant differences between 
the two groups regarding age and sex (p=0.656 
and p=0.515 respectively).In total 72 patients 
with RAS,28 of them was male (38.89%) and 
44 were female (61.11%), and of 70 subjects of 
the control group, 30 were male (42.85%) and 
40 were female (57.14%). There was not statis-
tically different between the two groups in this 
regard (Fisher’s Exact test) (P> 0.05). Also, the 
mean age of people with RAS was 26.14 and in 
the control group was 32.47 that was not signifi-
cant (P>0.05).

Table 1 shows the distribution of different al-
leles of HLA class II (DRB1) in the two groups of 
patients and healthy people.

As shown in table, only DRB1 *16 allele fre-
quency was statistically significant between the 
case and control groups; DRB1 *16 allele was pos-
itive in 1 people of the control group, but this fac-
tor was 61 cases in patients with RAS. (P=0.03,CI: 
1.015-54.811).

Table 1. Comparison of HLA-DRB1 alleles genotyping in RAS cases and healthy control group
HLA-DRB1  ype RAS Patients N (%) Control patients N (%) P-Value Odd CI

01 11 (7.64) 8 (5.71) 0.32 1.36 0.47-2.94

03 9 (6.25) 12 (8.57) 0.51 0.72 0.35-2.12

04 7 (4.86) 13 (9.29) 0.47 00.49 0.29-1.91

07 5 (3.47) 7 (5.0) 0.42 0.68 0.26-2.74

10 4 (1.39) 7 (5.0) 0.54 0.54 0.22-2.68

11 11 (7.64) 21 (15.0) 0.36 0.47 0.33-1.55

12 2 (1.39) 4 (2.86) 0.41 0.49 0.13-4.03

13 9 (6.25) 31 (22.14) 0.21 0.26 0.25-1.23

14 7 (4.86) 10 (7.14) 0.43 0.66 0.31-2.26

15 16 (11.11) 19 (13.57) 0.21 0.79 0.44-1.84

16 61 (42.36) 1 (0.7) 0.03 102.16 1.02-54.81

18 2 (1.39) 7 (5.0) 0.42 0.29 0.11-2.76
 HLA: Human Leukocyte Antigen, RAS: Recurrent Aphthous Stomatitis, OR: Odds Ratio, CI: Confidence Interval. *This 
value is significant at the level of ≤0.05
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Discussion
Recurrent aphthous stomatitis is one of the 

common oral diseases with unknown etiology (6). 
One of the important factors in this context is the 
genetic factor. 

Today, several studies have focused on genetic 
predisposing markers of this disease (4). such as 
modulations in the metabolism of interleukins 
(IL-1β, IL-2, IL-4, IL-5, IL-6, IL-10, IL-12), tumor 
necrosis factor (TNF)-α and interferon (IFN)-γ 
(15). However, the association between HLA an-
tigens and pathogenesis of recurrent aphthous 
stomatitis remains unclear (2). 

In this study, different HLA-DRB1 alleles by SSP-
PCR method and its relationship with recurrent 
aphthous stomatitis ulcers have been discussed.

According to the results of this study, age of RAS 
patients were between 20 and 30 years old and 
the average of patients were 26.14 years. Also, in 
our study most patients were female (61.11%).  
Some other studies have similar results (9, 23). 
but in few studies , results were not similar with 
our result (6). 

More research conducted in different coun-
tries has reported the positive relationship be-
tween different HLA alleles and the incidence of 
aphthous ulcers (24). Association DRB1 alleles, 
DRB5*01, DRB1*13:17 and DRB1*15:01 were 
found to be disposed alleles with high frequency 
in the subjects with RAS compared with healthy 
persons in the Iranian population (15). 

 However, DRB3:01 allele frequency in the con-
trol subjects was higher compared to patients, 
suggesting a protective effect of this factor in 
RAS. Another study in an Iranian population (60 
person) found higher incidence of HLA-DQW3, 
HLA-A28, HLA-B12 in control group than patients 
and it was suggested this antigens can be used as 
antigens for resistance to recurrent aphthous sto-
matitis (25).

A study performed on Japanese population 
showed a significant positive association of the 
HLA alleles B*5801 and CW*0302 with resis-
tance to RAS, but this correlation was observed 
for HLA-A and HLA-DRB1 alleles. They suggested 
as HLA region involved in the RAS development, 
it may be also contain alleles that inhibit the on-
set of disease (26).

In Turkish population, HLA-A24, B13 was sig-
nificantly higher in patients with aphthous than 
the control group; however, HLA-DR 10 and 
DR17 in patients with aphthous was less than 
the control group. As a result, it was suggest-
ed that certain antigens may be responsible for 
recurrent aphthous stomatitis (2). Positive rela-
tionship founded between HLA-A33, HLA-B81 

and HLA-A35 with recurrent aphthous ulcers in 
a Brazilian population (6). Also positive relation-
ship founded between the presence of HLAB52 
and HLA-B44 and the frequency of apthous ulcers 
in Arab Israeli teenagers (5, 27). 

HLA-DR-W9 antigen as a genetic marker has 
shown in patients with recurrent aphthous ulcers 
in a Chinese population (20). Other studies, (28) 
on an English population reported a higher fre-
quency of HLA-B12 in patients with herpetiform 
ulcers. 

 All these studies show the relationship be-
tween the frequencies of different HLA alleles 
in the human population with the appearance of 
various subtypes of recurrent aphthous stomati-
tis, which is not consistent with our study. This 
may be due to genetic differences and diversity 
between different human populations, the differ-
ences in the studied HLA alleles, in the choice of 
controls and disease diagnostic. Also, the number 
of samples highly affects the results; the frequen-
cy of different HLA alleles particularly in each 
population must be determined, so that we can 
identify genetic factors that may be involved in 
causing this disorder.

 In some no relationship was found between 
HLA-B * 51 and patients with RAS and concluded 
that other environmental or genetic factors may 
be responsible for the RAS development (1). 

Consistent with the current study, HLA-DR10 
and HLA-DR17 allele frequencies were signifi-
cantly lower in patients with aphthous ulcers 
than the control group (2).

 Also, HLADR4 antigen was higher in the control 
group and this ratio was significantly different 
compared with patients with recurrent aphthous 
ulcers. The mentioned researchers suggested 
HLA-DR4, HLA-DR 17 and HLA-DR10 alleles as 
protective alleles against aphthous (27). 

Conclusion
 In the current study, relationship was observed 

between the incidence of recurrent aphthous sto-
matitis and different HLA-DRB1 alleles. We found 
significant difference between the case and con-
trol groups in our study was associated with HLA-
DRB1 * 16 (P=0.03).

Therefore, this factor can be suggested as a 
Predisposing factor for aphthous ulcers; howev-
er, larger studies on HLA antigens and other sub-
groups with larger sample size from other popu-
lations of Iranian subgroup is required to confirm 
the protective role of this allele and other similar 
alleles against recurrent aphthous ulcers. 

Proving this claim and more definitive state-
ment depends on further studies with larger sam-
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ple size and more diverse alleles and comparison 
with similar populations. 
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