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patients (p < 0.05), while a higher frequency of HLA-DR10 
was observed in the BD patients compared to the RAU pa-
tients (p < 0.01).  Conclusions:  These results showed that 
RAU and BD were not in the same spectrum and the involve-
ment of other genetic and/or environmental factors might 
be responsible for the development of these diseases and/
or disease progression.  Copyright © 2013 S. Karger AG, Basel 

 Introduction 

 Recurrent aphthous ulceration (RAU), also known as 
aphthous stomatitis or canker sores, is the most common 
inflammatory disease of oral mucosa in children and 
adults, affecting an estimated 20–25% of the world’s pop-
ulation  [1–4] . The disorder is characterized by the appear-
ance of painful and recurrent, single or multiple ulcer-
ations that preferentially affect the nonkeratinized oral 
mucosa  [4, 5] . Although RAU is global in distribution, it 
remains one of the least understood diseases of the oral 
cavity. Patients with RAU tend to be otherwise healthy, so 
that even in those with severe disease, the process is gen-
erally limited to the oral mucosa  [1] . Important consider-
ations regarding the differential diagnosis include com-
plex aphthous stomatitis and variants related to systemic 
diseases, such as those associated with hematologic, hor-

 Key Words 

 Recurrent aphthous ulceration · Behçet’s disease · HLA 
class I · HLA class II · Antigen 

 Abstract 

  Objective:  The aims of the present study were to typify the 
human leukocyte antigen system (HLA)-A, B (class I) and 
HLA-DR, DQ (class II) antigens and to assess the frequency of 
the presence of these antigens in the Turkish population 
with recurrent aphthous ulceration (RAU) and Behçet’s dis-
ease (BD) compared to healthy subjects.  Subjects and Meth-

ods:  Thirty patients with RAU, 30 with BD, and 15 healthy 
subjects were included in the study. HLA typing was per-
formed by serology with commercial kits for HLA class I and 
II (One Lambda, Canoga Park, Calif., USA).  Results:  The HLA-
A23 frequency was 26.7% in the RAU patients, which was 
significantly higher than the 3.3% frequency in the patients 
with BD (p < 0.05). The HLA-A24 frequency was 33.3% in the 
RAU patient group, which was significantly higher (p < 0.05) 
than the frequency in the healthy subjects (6.7%). Signifi-
cantly higher frequencies (46.7%) of HLA-A30 were found in 
the healthy subjects compared to the BD (13.3%) and RAU 
(3.3%) patients (p < 0.05 and p < 0.01, respectively). A higher 
frequency of HLA-B13 was observed in the RAU (23.3%) pa-
tients compared to the BD (0%) patients (p < 0.01). A de-
crease was observed in HLA-DR10 and HLA-DR17 in the RAU 
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monal, nutritional and gastrointestinal alterations  [4] . In 
view of these factors, the clinician needs a detailed history 
of the patient and a clinical examination is necessary in 
order to diagnose the clinical conditions that involve RAU 
and other systems, such as Behçet’s disease (BD)  [4, 5] .

  BD is a multisystem inflammatory disease with a wide 
variety of manifestations, including oral and genital ul-
cers, skin lesions, ocular inflammation, arthritis, cardio-
vascular disease, and involvement of the central nervous 
system  [6] . In BD, the majority of patients experience 
RAU as the most common major symptom, and it is often 
the initial feature. However, it is impossible to predict if 
a patient with RAU will develop BD, and there is no reli-
able test to exclude BD. Therefore, RAU in BD presents a 
diagnostic problem. The etiology and pathogenesis of BD 
are still uncertain; the onset of BD is believed to be trig-
gered by the involvement of some external environmental 
factors in individuals with a particular genetic makeup 
 [7] . A strong association of BD with HLA-B51 (one of the 
split antigens of HLA-B5) has been confirmed in many 
different ethnic groups from the Middle East to the Far 
East, and about 40–80% of patients with BD in these pop-
ulations possess HLA-B5 (B51)  [7] . Ohno et al.  [8]  hy-
pothesized that genes susceptible to BD closely linked to 
HLA-B51 might have been spread by the old nomadic or 
Turkish tribes via the ancient Silk Route. The association 
of major histocompability complex class II antigens with 
BD has also been studied in different groups, but the re-
sults vary  [9–13] . Only a few studies on the association of 
human leukocyte antigen system (HLA) class II antigens 
with the mucocutaneous type of BD have been reported 
 [14, 15] . 

  Chung et al.  [16]  showed that the phenotype frequency 
of HLA-DRw8 antigen in 16 Chinese patients with the mu-
cocutaneous type of BD is significantly higher than that in 
patients with RAU. Jaber et al.  [17]  observed that there is a 
close association between HLA-B52 and HLA-B44 in Is-
raeli Arab youths with RAU but long-term follow-up is 
needed to determine the relationship between RAU and 
BD. Özbakir et al.  [18]  found a significantly higher fre-
quency of HLA-DR4 antigen in patients with RAU than in 
patients with BD. In the present study, HLA-A, B (class I) 
and HLA-DR, DQ (class II) antigens were analyzed in a 
group of 30 Turkish RAU and 30 Turkish BD patients.

  Subjects and Methods 

 Selection of the Study Group 
 Thirty patients (12 men and 18 women) with RAU, another 30 

patients (15 men and 15 women) with BD, and 15 healthy subjects 

(9 men and 6 women) participated in the study. The diagnosis of 
RAU was made according to the criteria of Lehner  [19] , and all 
were diagnosed with minor or major RAU in the Department of 
Oral Diagnosis and Radiology, Faculty of Dentistry, Marmara 
University. The RAU patients had aphthous ulcerations that re-
curred at least once in 2 months during a 1-year period prior to 
this study. Subjects with herpetiform ulceration or those in whom 
the diagnosis was not clear were excluded from the study. Thirty 
patients with BD who fulfilled the International Study Group cri-
teria were selected from the Rheumatology Out-Patient Clinic by 
an expert rheumatologist (Melek Özer)  [20] . For the patients with 
RAU and BD, the duration of aphthous ulcers was recorded. Fif-
teen healthy subjects comprising faculty personnel participated af-
ter having given informed consent. All healthy subjects were ques-
tioned about the absence of recurrent oral aphthous ulcers or oth-
er BD-related manifestations or a family history of BD. Similarly, 
the RAU and BD patients were requested to sign a written in-
formed consent. The study was carried out according to the rec-
ommendations of the Helsinki Declaration. The study protocol 
was approved by the Local Committee of Research and Ethics of 
Marmara University. All patients and healthy subjects were of 
Turkish origin and not related to one another.

  Analysis of HLA Typing 
 For HLA, serology typing was performed using commercial 

kits for HLA class I and II (One Lambda, Canoga Park, Calif., 
USA). For HLA-A, B (major histocompability complex I) and 
HLA-DR, DQ (major histocompability complex II) Terasaki HLA 
tissue typing trays were used.

  Mononuclear cells were obtained from whole blood samples 
drawn into heparin tubes by density centrifugation with 
 Lympho-Kwik ®  Isolation Reagents (One Lambda). T and B lym-
phocytes were separated using EasySep ®  Cell Isolation System 
(Stem Cell Technologies, Canada). Isolated cells were pipetted into 
96-well plates. Before seeding, the cells’ viability was controlled by 
staining with trypan blue solution (Sigma, USA) and counting vi-
able cells under light microscopy (Leica, Germany). Cells that had 
more than 90% viability were processed. The cell concentration 
was adjusted to 2 × 10 6  cells/ml. Cells were incubated in the pres-
ence of a complement binding antibody (One Lambda). After this 
incubation period, the complement was added into the wells. Flu-
oroQuench TM  (One Lambda) was used to stain and fix lympho-
cytes in the microcytotoxicity assay since a quenching reagent can 
significantly reduce background fluorescence. Ethylenediamine-
tetraacetic acid was used to stop complement-dependent cell lysis. 
Ethidium bromide was used to stain dead cells while acridine or-
ange was used to stain live cells. Live lymphocytes (nonreactive) 
stained green, while for positive reactions lymphocytes stained or-
ange/red. For each patient sample, amounts of live and dead cells 
were evaluated with a fluorescence microscope (Olympus, Japan). 
Each plate was evaluated by two independent observers (G.Y.D., 
Mustafa Aslan).

  Statistical Analysis 
 The data were analyzed with NCSS (Number Cruncher Statisti-

cal System) 2007 and PASS 2008 Statistical Software (Kaysville, 
Utah, USA). The age, gender, clinical characteristics, and HLA typ-
ing between patients with BD or RAU and controls were analyzed 
by means of the χ 2  test. p values <0.05 were interpreted as signifi-
cant, and the level of confidence intervals was 95%.
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  Results 

 The mean age of the patients with RAU was 37.03 
±13.8 years (range 17–64) while that of those with BD was 
38.06 ± 8.55 years (range 15–54) and that of the healthy 
control subjects was 30.26 ± 8.98 years (range 23–51). The 
differences were not statistically significant.

  Frequencies of HLA-A, B (class I) and HLA-DR, DQ 
(class II) are shown in  table 1 . The HLA-A23 antigen fre-
quency was 26.7% in the RAU patient group compared to 
the 3.3% in the BD patients (p = 0.05). The HLA-A24 anti-
gen frequency was 33.3% in the RAU patient group com-
pared to the 6.7% in the healthy subjects (p < 0.05). A sig-
nificantly higher frequency of HLA-A30 was found in the 
healthy subjects compared to the RAU patients (p < 0.01). 
A higher frequency of HLA-B13 was observed in the RAU 
patients (0%) compared to the BD patients (23.3%; p < 
0.05). A lower frequency of HLA-DR10 and HLA-DR17 in 
the RAU patients was observed compared to the healthy 
subjects (p < 0.05). A statistically higher frequency of HLA-
DR10 was observed in the BD patients compared to the 
RAU patients (p < 0.01). A significantly higher frequency 
of HLA-A30 was found in the healthy subjects compared 
to the BD patients (p < 0.05). The differences among all the 
other HLA-A, B (class I) and HLA-DR, DQ (class II) anti-
gens were not statistically significant in the patients with 
RAU and BD and the healthy subjects ( table 1 ).

  Discussion 

 Although the immunopathogenic mechanisms of 
RAU and BD are not clear, infectious agents, immune 
mechanisms and genetic factors are thought to be in-

volved in the onset of the diseases  [7, 21] , immunogenet-
ic factors seem to play an important role in susceptibility 
and resistance. Nevertheless, the correlation between 
HLA antigens and pathogenesis is still obscure. It is hard 
to predict whether RAU will eventually become BD or 
not, especially because the relationship between RAU and 
BD is still controversial  [14, 15, 18] .

  In this study, HLA-A23 and HLA-B13 had a higher 
frequency in patients with RAU compared to BD while 
HLA-DR10 had a higher frequency in BD patients com-
pared to RAU patients. These findings suggest that RAU 
and BD are not in the same spectrum as has been ob-
served in other studies  [18, 22–24] , and that the involve-
ment of other genetic and/or environmental factors may 
be responsible for the development and/or progression of 
these diseases. Nevertheless, Lehner et al.  [14]  had sug-
gested that BD and RAU may be in the same spectrum; 
however, Sun et al.  [15]  observed that there is no signifi-
cant difference in the frequencies of HLA-DR and DQ 
antigens between patients with BD and those with RAU. 
Our findings seem to indicate that HLA-A30 might be 
considered a marker of low specificity of RAU and BD in 
Turkish people and that it may be a protector HLA anti-
gen. But this assumption needs to be confirmed by fur-
ther studies.

  BD is strongly associated with HLA-B51 in many dif-
ferent ethnic groups  [8, 11, 12] , although it is still unclear 
whether the susceptibility to BD is influenced by HLA-
B51 itself or by some other non-HLA antigen  [7, 23] . Our 
results did not reveal any remarkable influence of HLA-
B51 on the severity of BD. However, this does not answer 
the question of whether the susceptibility antigen related 
to the disease is the HLA-B51 itself or another non-HLA 
antigen in linkage disequilibrium with the HLA-B51. 

Table 1.  Frequencies of HLA-A and B and HLA-DR and DQ antigens in patients with BD and RAU and in healthy controls

HLA antigens  Patients p Odds ratio (95% CI)
wit h BD with RAU Healthy 
(n = 30) (n = 30) controls (n = 15)

A23 1 (3.3) 8 (26.7) 0.026* 0.095 (0.011–0.815)
A24 10 (33.3) 1 (6.7) 0.049* 7.000 (0.802–61.070)
A30 4 (13.3) 7 (46.7) 0.026* 0.176 (0.041–0.759)
A30 1 (3.3) 7 (46.7) 0.001** 0.039 (0.004–0.369)
B13 0 (0) 7 (23.3) 0.011* 2.304 (1.694–3.134)
DR10 10 (33.3) 1 (3.3) 0.006* 14.500 (1.718–122.395)
DR10 1 (3.3) 5 (33.3) 0.012* 0.069 (0.007–0.664)
DR17 1 (3.3) 5 (33.3) 0.012* 0.069 (0.007–0.664)

 The values for patients and controls are given as number with the percentage in parentheses. Fisher’s exact test. * p < 0.05; ** p < 0.01.
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 Despite the well-established association of HLA-B51 
with BD in many ethnic groups, different results of the 
association between HLA class II antigen and BD-RAU 
have been reported  [15, 16, 18] . According to Lehner et 
al.  [14] , the immunogenetic basis of BD and RAU based 
on the HLA-A and B loci has been extended to the HLA-
DR locus. Therefore, in this study, we investigated wheth-
er HLA class II antigens are associated with BD and RAU. 
In our analysis of HLA class II antigen in BD and RAU, 
the frequency of HLA-DR10 and HLA-DR17 was found 
to be relatively low in Turkish patients with RAU com-
pared to healthy control subjects and the frequency of 
HLA-DR10 was found to be relatively low in Turkish pa-
tients with RAU compared to those with BD ( table  1 ). 
These results suggest that some specific HLA-DR anti-
gens may play important roles in the development of BD 
and RAU. On the other hand, according to Pirim et al.  [7] , 
in their genotyping of HLA class II alleles, HLA-DRB104 
and HLA-DRB107 were the predominant alleles in BD 
Turkish patients. An association of BD with HLA-DRw52 
in Japanese people  [8] , with HLA-DR7, HLA-DRw52, 
and HLA-DRw53 in British people  [14]  and with HLA-
DRw52 in Italian people has been reported  [25] . Sun et al. 
 [6]  demonstrated a strong association of the HLA-DRw8 
antigen as well as  HLA-DRw8/DQw1, DRw8/DQw5(w1), 
DRw12(5)/DQw1, DRw12(5)/DQw6(w1), and DRw52/
DQw1 haplotypes with BD in Chinese people. In addi-
tion, they showed no significant association in the fre-
quencies of HLA-DR and DQ antigens in Chinese pa-
tients with BD compared to those in healthy control 
groups  [15] . In their genotyping of HLA class II alleles, 
Pirim et al.  [7]  found that HLA-DRB104 and HLA-
DRB107 were the predominant alleles in BD patients. Al-
though there were different HLA class allele distributions 
within the groups, the results were not significant. They 
showed that there is a lack of an association of class II al-
leles with BD. Kera et al.  [26]  reported similar results; the 
frequency of HLA-DR5 was found to be relatively high in 
BD patients compared to that in healthy controls but was 
not statistically significant. In contrast, in another study 
by Balboni et al.  [27] , the same HLA-DR5 and the DQ3 
frequency was found as well when Italian patients with 
BD were studied. Similar to our study, these authors  [26, 
27]  analyzed HLA class II association with BD in Italian 
patients only by the serological method and reported a 
significant increase of the DR5-DQ3 haplotype. Lehner et 
al.  [14]  suggested that the immunogenetic basis of BD and 
RAU based on the HLA-A and B loci be extended to the 
HLA-DR locus. Gallina et al.  [28]  found a statistically in-
creased value for the HLA-DR7 frequency for a sample of 

26 Sicilian patients with RAU. The frequency of HLA-
DR7 antigen increased significantly in RAU-affected per-
sons, whereas the B5 antigen frequency decreased signif-
icantly. In another study  [18] , data showed an increased 
frequency of HLA-DR4 antigen in patients with RAU 
compared to that in patients with BD. In our analysis of 
HLA class II antigen in BD and RAU, the frequency of 
HLA-DR10 and HLA-DR17 was found to be relatively 
low in Turkish patients with RAU compared to healthy 
control subjects, and the frequency of HLA-DR10 was 
found to be relatively low in Turkish patients with RAU 
compared to those with BD ( table 1 ). These results sug-
gest that some specific HLA-DR antigens may play im-
portant roles in the development of BD and RAU. Nu-
merous studies found that the HLA class II antigen fre-
quencies for BD and RAU were different from those 
found in our study probably because populations of dif-
ferent ethnic origins were studied (British, Italian, or Chi-
nese).

  Several reports from different countries showed a ge-
netic correlation of RAU with HLA antigens, but the re-
sults of these studies are controversial  [6, 14, 28, 29] . In 
our study, HLA-A24 and B13 had a higher frequency for 
RAU, while HLA-DR10 and DR17 had a lower frequency 
( table  1 ). In agreement with other studies  [8, 12] , this 
finding supports the hypothesis that a specific antigen 
may possibly be responsible for RAU. In an English pop-
ulation, Challacombe et al.  [29]  found that the HLA-B12 
frequency was associated with patients with RAU. In 
groups of patients of a different ethnic origin, a signifi-
cant association between HLA-DR2 and RAU was no-
ticed  [9, 14] . Wilhelmsen et al.  [30]  observed that the 
HLA frequencies that had the highest rates of patients 
with RAU were HLA-A33, HLA-B35, and HLA-B81. Gal-
lina et al.  [28] , with a sample of 26 Sicilian patients with 
RAU, found a statistically increased value for HLA-DR7 
frequency. Sun et al.  [6]  stated that the HLA-DRw9 fre-
quency can be considered to be a genetic marker for RAU 
in the Chinese population. Other previous cross-section-
al studies from the United Kingdom and Greece have 
suggested that certain HLA antigens are linked to RAU, 
notably the class I antigens A2 and B12  [14]  and the class 
II antigen DR5  [9] . In our study, HLA-A24 and B13 were 
associated with an increased risk of RAU, while HLA-
DR10 and DR17 were associated with a decreased risk 
( table  1 ). In agreement with other studies  [8, 12] , this 
finding supports the hypothesis that a specific antigen 
may possibly be responsible for RAU. Finally, further 
studies could be mapped to the possible genetic factors 
involved in the genesis of RAU for each population.
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  Conclusion 

 Our findings showed that BD and RAU were not in the 
same spectrum; there were no differences of HLA-B51 
among BD, RAU, and healthy subjects. The presence of 
HLA-A30 is useful as a determiner for subjects at risk of 
developing BD and RAU. We recommend that a more 
advanced method such as single specific primer-poly-
merase chain reaction should be used to obtain more spe-
cific results as well. We aim to further our studies with 
more advanced methods in the near future.
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