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Recurrent Aphthous Ulcers 
(RAU) appears to be the most com
mon oral mucosal disease affecting 
about 20% of the population. 1 The 
disease manifests as rounded, shal
low, painful ulcers of variable size 
and duration. The lesions are typi
cally found on nonkeratinized oral 
mucosa and usually resolve without 
scarring. l ,2 The lesions appear in 
three different forms, namely minor, 
major and herpetiform. 1,2 The le
sions vary in number, size and dura
tion. The minor form « 10 mm) 
which lasts for 10 to 14 days is the 
most common. Major Aphthous Ul
cers (10 to 30 mm) are less com

SUMMARY The etiology of recurrent aphthous ulcers (RAU) has not been 
clearly defined. However, the results of several studies indicated the evi· I
dence of the role of immunological factors. The association between the 
regulator and effector component of the immune system in RAU needs 
clarifying by comparing major and minor type of RAU patients. The pro· t 
portion of peripheral blood lymphocyte subsets were enumerated during 
active ulcer phase and analyzed in relation to ulcer types. Nineteen pa I
tients with RAU (12 minor type and 7 major type)an~healthy volunteers, i 

of both sexes, aged 24-54 years old were tested. CD3+ (T cell), CD4+ 
(helper T cell), CDB+ (suppressor/cytotoxic T cell), CD19+ (8 cell), and 
CD16+/CD56+ (NK cell) were determined by using appropriate monoclonal 
antibodies in double colored flow cytometry. The results showed that 
CD4+ was lower in RAU than control (P < 0.01). Comparing both types 
of RAU, it appeared that CD8+ was higher in the major type than the 
minor type (p < 0.01); CD4+/CD8+ ratio in the major type was lower 
than the minor type (P < 0.01). There was no difference in CD19+ and 
CD16+/CD56+ between any groups compared. The finding indicated that 
RAU was associated with abnormal proportions of CD4+ and CD8+ cells 
which was dependent on the severity ofthe lesion. 

mon, more severe and last longer 
(weeks to months), and heal with 
scarring. The herpetiform type (1 to 
3 mm) is the least common. l ,2 The 
lesions are usually supposed to re
semble the intraoral lesions of pri
mary herpetic gingivostomatitis, but 
herpes simplex virus (HSV) cannot 
be isolated from the lesions or from 
those of the other types of RAu. 1,2 

The etiology of RAU re
mains unresolved. However, pre

vious studies of peripheral blood 
lymphocyte subsets have indicated a 
general immunologic imbalance in 
patients as compared to RAU-free 
control populations. 3 A decreased 
helper T to suppressor Icytotoxic T 
(CD4+/CD8+) cell ratio has been a 
consistent finding. 3 

-6 Earlier studies 
reported that the CD4+/CD8+ ratio 
was reduced with significantly in
creased CD8+4,5 and decreased 
CD4+ cell count.4-7 Pedersen et al. 3 

reported that CD4+/CD8+ ratio was 
lower with an increase in CD8+ 
cells, but CD4+ cells did not show 
significant difference between pa
tients and controls. 
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Natural Killer (NK) cells 
might be involved in the pathology 
of RAU, as increased numbers of 
CD11 were found in peripheral 
blood of the patients. s Various ex
periments suggested that NK cells 
playa decisive role in the dissemi
nation or the persistence of virus. 6 

During exacerbation of major RAU 
and in the late ulcerative stage of 
minor RAU, decreased NK cell acti
vity was observed. Such a condi
tion indicated that fluctuation of 
NK cell activity was related to the 
disease stage.6 Recently Pedersen 
reported that the number of NK 
cells in RAU was not altered. 6 

The controversial results in 
the enumerated lymphocyte subsets 
might be dependent on the RAU 
type which have not been analyzed 
in previous studies. Our present 
study was aimed to clarify such dif
ference by comparing the lympho
cyte subsets (CD3+; CD4+; CD8+; 
CDI9+; CDI6+/CD56+) between 
the minor type and the major type of 
RAU patients. 

MATERIAL AND METHODS 

Human subjects 

In order to know the associ
ation between the degree of RAU 
(major and minor types) and lym

medicine for I month prior to the 
examination. All subjects provided 
their infonned consent to the experi
mental procedures. The diagnosis 
was continned in all cases by objec
tive examination of the lesion. The 
type was detennined as minor or 
major ulcer according to standard 
classification of RAU. I ,2 

Sample preparation and analysis 

A modified technique has 
been tried out in two different pro
cedures. In the first, whole blood 
was used as the starting material, 
according to the standard procedure 
of flow cytometry as suggested by 
Becton Dickinson. Twenty micro
liters of whole blood with EDTA 
were tested for lymphocyte subsets 
by double labeling with fluorescein
isothiocyanate (FITC) or phicoery
thrin (PE) conjugated monoclonal 
antibody (Becton Dickinson hnmu
nocytochemistry). In the second pro
cedure, a modification was made, 
using purified lymphocytes as 
starting materials. Three milliliters 
of heparinized whole blood was cen
trifuged at 400 x g for 20 minutes 
on 2 rnl of Ficoll-Hypaque gradient 
(I = 1.077). After washing 3 times 
with PBS, pH 7.2 and resuspended 

with I rnl of PBS, pH 7.2 the puri
fied lymphocytes were subjected to 
the appropriate reagents mentioned 
above. For each specimen, 6 tubes 
were set up which contained fluo
rescence reagents with specific 
monoclonal antibodies: 1) FITC
labeled anti-CD45+ (common leu
cocyte antigen) cells and PE-Iabeled 
anti-CDI4+ (monocyte) cell; 2) 
control reagent for nonspecific bind
ing of Fc-receptor, containing FITC 
labeled IgG 1 and PE labeled IgG2a; 
3) FITC-Iabeled anti-CD3+ (T) 
cells and PE-Iabeled anti-CDI9+ 
(B) cells; 4) FITC-Iabeled anti
CD3+ (T) and PE-Iabeled anti
CD4+ (helper T) cells; 5) FITC
labeled anti-CD3+ (T) cells and PE
labeled anti-CD8+ (suppressor/cy
totoxic T) cells and 6) FITC-Ia
beled anti-CDI6+ and PE-Iabeled 
anti-CD56+ (NK) cells. Both the 
whole blood and the purified lym
phocytes were analyzed for lym
phocyte subsets by flow cytometry 
(F ACSCAN). Nine cases of RAU 
were compared to 5 nonnal controls 
for evaluating both techniques. By 
using whole blood samples, a de
creased proportion of CD4+ T cells 
in 4/9 cases of RAU and an in
creased proportion of CD8+ T cells 

phocyte subsets as one of the im
mune system components, we ana
lyzed the proportion of peripheral 
blood lymphocyte subsets. They 
were compared to nonnal healthy 
subjects. The study included 19 
RAU patients (7 female and 12 
male), 12 with minor type and 7 
with major type, during active phase 
ulcers, who had not been treated. 
Eight healthy individuals were used 
as controls, aged 17-54 years, con
sisting of 5 females and 3 males. 
(Table 1). They were considered eli
gible if they did not take any 

Table 1 Characteristic of healthy individual controls and RAU patients 

Healthy controls Minor type RAU Major type RAU 

Age 24-54 30-44 27 - 47 

Sex (Male:female) 3:5 8:4 4:3 

Duration of RAU 4 - 7 days 10 -14 days 

Number of AU (to 3 -10 3-5 
show recurrent) 
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in 3/9 cases were observed. How
ever, by using purified lymphocyte 
samples, such differences were 
found in 6/9 cases of RAU and 6/9 
cases of RAU, respectively. Thus, 
the modified procedure using puri
fied lymphocyte was chosen because 
it was considered more appropriate, 
with consistent starting numbers of 
lymphocytes, for analyzing the lym
phocyte subsets. It seemed to be 
more sensitive in detecting a certain 
degree of difference between RAU 
and nonnal controls. 

Statistical analysis 

The data were analyzed by 
computer using SPSS for Windows 

Release 6.0. Mann-Whitney's U-test 
was used for comparing data from 
the patient and control groups. Sig
nificant difference was determined 
at p value of 0.05. 

RESULTS 

The proportion and abso
lute number of total lymphocytes, T, 
B and NK cells did not differ sig
nificantly both between RAU and 
healthy control, and between major 
and minor types of ulcers (Tables 2 
and 3). There were significant de
creases in both the proportion and 
absolute counts of helper T cells in 
RAU as compared to healthy con-

trois. Comparing between major 
and minor type of RAU, the data 
showed that the proportion of helper 
T cells in major RAU was lower 
than in the minor type. However, the 
proportion of suppressor/cytotoxic 
T cells indicated a more signifi
cant increase in the major than in 
the minor type of RAU (Table 3, 
Fig. I). The ratio of helper T cells 
and suppressor/cytotoxic T cells 
(CD4+/CD8+) in RAU was not sig
nificantly different from healthy 
controls (Table 3), but it seems that 
in major RAU the ratio was lower if 
compared with the minor type of 
RAU (Table 3, Fig.2). 

Table 2 Absolute count of lymphocyte subsets in healthy controls and RAU patients 

Absolute count Healthy controls Minor type RAU Major type RAU 
(103 cells/mm3

) (Median) (Median) (Median) 

Total Lymphocytes 1.31 1.44 1.29 
CD3+ (T cell) 0.93 0.96 0.92 
CD19+ (B Cell) 0.13 0.10 0.17 
CD16+/56+ (NK cell) 0.2) 0.2) 0.15 
CD4+ (helper T ceU) 0.52 0.39** 0.37** 
CD8+ (suppressor/cytotoxic cell) 0.52 0.50 0.58 

The data sholMld a significant difference of CD4+ absolute count betlMlen RAU and healthy controls ("p < 0.01). 

j 
j 

I
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Table 3 The percentage of lymphocyte subsets in healthy controls and RAU patients 

Lymphocyte subsets Healthy controls Minor type RAU Major type RAU 
(Median) (Median) (Median) 

CD3+ (T cell) 70"..f. 70.8% 69% 
CD19+ (B Cell) 13.5% 10"..f. 14% 
CD16+/56 + (NK cell) 16% 15.5% 12% 
CD4+ (helper T cell) 37.5%** 29% 28% 
CD8+ (suppressor/cytotoxic cell) 31% 31.5 %*. 43%·· 
CD4+/CD8+ 1.1 1·* 0.7** 

1

i 

.1• 

The proportion of CD4+ sholMld a significant difference betlMlen RAU and healthy controls. Comparing Major to Minor type of RAU, the 
data sholMld an increase of CD8+ percentage and a decrease of CD4+/CD8+ ratio in major type of RAU ( .. =p< 0.01) 
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Fig. 1 	 The proportion of helper T cells and suppressor T cells in 
minor type were compared to major type of RAU. Signifi
cant increase was shown (** = p < 0.01) by suppressor T cell 
in major type of RAU. 

Fig. 2 	 The ratios of helper T and suppressor T cells (CD4+ / CD8+) 
of normal healthy and both RAU patients were compared 
between minor and major types of RAU. The significant de
crease (** = p < 0.01) was shown in RAU as compared to 
the normal healthy controls. Major type of RAU showed 
lower ratio (* =p <0.01) than the minor type of ulcers. 

'/: 

• CD4+/CD8+ 

DISCUSSION 

In comparing two methods 
(lysed whole blood cells and puri
fied lymphocytes) in the beginning 
of this study, it appeared that puri
fied lymphocyte specimen was more 
sensitive than lysed whole blood. 
The former could show a certain de
gree of difference between RA U 
patients and normal healthy con
trols. 

In this study, the alteration 
of CD4+ and CD8+ lymphocyte 
subsets was found in RAU patients 
which could not be detected if 
only CD3+ (T cells) and CD 19+ (B 
cells) were analyzed. RAU patients 
showed a significant decrease in 
CD4+ and CD4+/CD8+ ratio. In 
the whole RAU group, irrespective 
of its lesion type, the proportion of 
CD8+ was not changed. However, 
in the major type group the propor
tion of CD8+ was elevated. Most 
of the earlier studies reported the 
presence of immunosuppression in 
RAU patients as compared to RAU
free individuals. The investigators 
detected decreased CD4+ counts 
and increased CD8+ counts in RAU 
patients.3

-
s A decrease in CD8+ pro

portion was reported by Pedersen3 

All previous studies showed de
creased CD4+/CD8+. Our study 
showed that CD4+ proportion of the 
major type of RAU did not differ 
from the minor type of RAU. How
ever, CD8+ proportion in the major 
type of RAU was higher than the 
normal healthy group, and the ele
vation of CD8+ was higher in the 
major type compared to the minor 
type of RAU. The ratio of CD4+/ 
CD8+ in the major type was lower 
than the minor type of RAU. An 
increase of CD8+ in RAU patients 
might represent CD8+ cytotoxic 
subsets which can act as effector 
cells in oral mucosal damage. Com
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parable observation has been re
ported, when Savage and Seymour8 

demonstrated specific lymphocyto
toxic destruction of autologous cell 
target was found in RAU. 

The proportion of (CDI6+1 
CD56+) cells as non specific effec
tor was not altered. This result was 
further confirmed by the fact that 
NK cell proportion was not changed 
in both the mmor and the major 
RAS type. 

In conclusion, the results of 
our study demonstrated that RAU 
was associated with an abnormal 
proportion of CD4+ and CD8+ cells 
which was dependent on the severity 
ofthe lesions. 
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