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Peripheral lymphocyte subsets—T-helper (CD4+), T-suppressor/cytotoxic (CD8+), and
naive/virgin T cells/natural killer cells (CD45RA)—were studied quantitatively in 30 patients
with recurrent aphthous ulceration (RAU) and 29 sex- and age-matched RAU-free control
donors. The CD4+ percentage was significantly lower in the patients than in the control group
(P < 0.0001), whereas CD8+ and CD4/CD8 ratio figures did not differ significantly between
patients and controls. The CD45RA + counts were significantly higher in the patient group
(P < 0.01). The study supports previous investigations with regard to the demonstration of
immunologic disturbances in RAU patients. Whether the imbalance is primary or secondary
with regard to the basic etiology remains to be resolved. 1 Aphthae; natural killer cells; oral
disease; oral medicine; stomatitis; T lymphocytes
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The etiology of recurrent aphthous ulcer-
ation (RAU) remains unresolved. However,
previous studies of peripheral blood lym-
phocyte subsets have indicated a general
immunologic imbalance in the patients as
compared with RAU-free control popu-
lations (1-3). A decreased T helper to
T suppressor/cytotoxic (CD4+/CD8+) cell
ratio has been a consistent finding. (Through-
out this paper we have applied the current
cluster of differentiation (CD) nomencla-
ture to the cells detected by the various
monoclonal antibodies used in the referred
studies.) In two of the studies the reduced
ratio was a result of both significantly
increased CD8+ (OKT8+) and decreased
CD4+ (OKT4+) cell counts (1,2). In our
previous study, however, the lowered ratio
could only be assigned to an increase in
CD8+ (OKT8+) percentages, as no signifi-
cant differences between patients and con-
trols were demonstrated in CD4+ (OKT4+)
numbers (3). Furthermore, the changes in
lymphocyte subset numbers in RAU pa-
tients are apparently unrelated to various
disease stages, as no significant changes
have been demonstrated between active

disease (within the first 8 days of subjective
RAU symptoms) and remission stages (2, 3).

Natural kilier (NK) cells might be involved
in the pathology of RAU, as increased num-
bers of CD11b+ (OKM1+) have been found
in peripheral blood of the patients (4).

The purpose of the present study was
to investigate further the T helper, T
suppressor/cytotoxic, and NK cell percent-
ages in patients with recurrent aphthous
ulceration as compared with RAU-free con-
trols.

Materials and methods

Population

The patient group consisted of 30 patients
with ‘minor’ RAU (18 women and 12 men),
with a mean age of 36.0 years (range, 18-67
years). Before the study the diagnosis was in
all cases confirmed by objective examination
of at least one recurrence, and lesions were
verified as ‘minor’ aphthae in accordance
with traditional classification (5). The esti-
mated average number of recurrences the
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previous year was 12.1 (range, 3-30), and
the mean duration of RAU experience was
18.8 years (3-41). General diseases and
extraoral manifestations along with RAU
were absent, and objectively, all patients
were in physical and psychologic good
health, and oral diseases apart from RAU
were not found.

The control group consisted of 29 vol-
untary blood donors from the University
Hospital Blood Bank with a negative RAU
history. The control group was matched with
the patient group with regard to sex (17
women and 12 men) and age (x = 37.5 years;
range, 19-65 years).

The protocol was approved by the local
ethical committee, and informed consent to
participate was obtained in accordance with
The Declaration of Helsinki II. Peripheral
blood samples from the patients were
obtained consecutively, disregarding disease
stage. All blood samples from patient and
control groups were collected between
0800 h and 1000 h, to minimize the circadian
variation.

Methods

The blood samples were examined for
T helper (CD4+), T cytotoxic/suppressor
(CD8+), and NK (CD45RA+) cell per-
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centages. Lymphocytes were isolated after
30 min of centrifugation on Lymphoprep® at
20°C. After being washed three times with
RPMI-1640, 10° lymphocytes were labeled
with 10 ul of the following 1:20 diluted
mouse monoclonal antibodies for 30 min at
4°C: OKT4 (CD4), OKT8 (CD8) (Ortho
Pharmaceuticals, Raritan, N.J., USA), or
Leu-18 (CD45RA) (Becton Dickinson,
Mountain  View, Calif., USA). After
renewed washing, the cells were incubated
for 30 min with 100 ul 1:30-diluted fluor-
escein isothiocyanate (FITC)-conjugated
rabbit anti-mouse-Ig (anti-kappa and anti-
lambda) (Dakopatts, Copenhagen, Den-
mark). Finally, the washed cells were stored
in 150 pl 1% formalin at 4°C and quantified
by flow cytometry in a fluorescence-activated
cell sorter (FACScan, Becton Dickinson).

Statistical analysis

Mann—Whitney’s U-test was used for com-
paring numbers from the patient and control
groups. P values below 0.05 were considered
significant.

Results

The percentages of OKT4+ cells were sig-
nificantly different in the two examined
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Table 1. Statistics of OKT4+, OKT8+, and Leu-18+ percentages and the OKT4/OKT8
ratio in the peripheral blood of 30 patients with recurrent aphthous ulceration and 29

matched control donors

OKT4+ OKT8+ 4/8 Leu-18+

Mann-Whitney U-test

P <0.0001 ()t

NS* NS P<0.01(1)

* NS = not significant.

1 (1) (1) direction of the numbers in the patients as compared with the controls.

groups (P < 0.0001) (Fig. 1, Table 1), and
the median was 41% lower in the patient
group than in the control group. No stat-
istically significant differences were demon-
strated in OKT8+ counts, and even though
OKT4/OKTS ratios tended to be lower in
the patient group, the differences were not
significant (Fig. 1, Table 1).

Leu-184+ percentages were significantly
different in the two groups (P < 0.01), with
a 110% increase of the group median in
RAU patients as compared with control
donors (Fig. 1, Table 1).

Discussion

The decreased CD4+4 counts in the patient
group is in agreement with two earlier studies
(1,2) but disagrees with another inves-
tigation, in which CD4+ figures did not
differ significantly between patients and con-
trols (3).

Irrespective of disease stage, a previous
study including 33 RAU patients and 25 con-
trols showed significantly higher CD8+
counts in the patient group (1). This finding
was not confirmed in the present study. In
an earlier study of 20 minor-RAU patients,
in which disease stage was taken into con-
sideration, significantly increased CD8+
counts in the patients were demonstrated in
both active and remission stages as compared
with 19 matched controls (3). Concordingly,
Savage et al. (2) did not demonstrate any
significant difference in CD8+ counts
between active and remission periods in 15
RAU patients, although the numbers tended
to be higher during remission.

The trend towards a reduced CD4/CD8
ratio seen in the present study is in line with

previous investigations in which significantly
decreased ratios in RAU patients compared
with controls have been reported during both
active (3) and remission stages of RAU

(2, 3).
On balance, all studies demonstrate fea-
tures of immunosuppression in RAU

patients as compared with RAU-free sex-
and age-matched subjects; two of the pre-
vious three investigations have shown
decreased CD4+ counts (1, 2), and all three
studies show increased CD8+ counts (1-3)
and decreased CD4/CDS ratio (1-3). Sub-
population figures may fluctuate with disease
stage, with reduced CD4+ counts being
more pronounced during early clinical ac-
tivity (2) and CD8+ counts further increased
during remission (2). This tendency seems
to be reflected in the tissue, in which CD4+
cells have been reported to prevail in the
preulcerative stage of RAU lesions, whereas
CD8+ cells are dominant at the time of ul-
ceration (6). Although precautions must be
taken when trying to parallel subpopulation
numbers of peripheral blood with lesional
numbers, it is noteworthy that one study has
demonstrated similar proportions of CD4+
and CD8+ counts in peripheral blood and
RAU lesions (4).

The two previous investigations of NK
percentages in peripheral biood of RAU
patients have been contradictory. One study
demonstrated no significant differences in
CD11b+ (OKM1+) or CD57+ (Leu-7+)
counts in 15 RAU patients as compared with
controls and, furthermore, no differences
between active and remission stages (2). In
the other study of eight RAU patients the
CD11b+ (OKMl1+) counts were signifi-
cantly higher in the patient group (4).

NK cells constitute a heterogeneous group
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of cells with regard to functional properties
and cell surface phenotype (7-9). Few
markers are expressed on all NK cells, and
none are specific for NK cells, since they also
appear on other cells (mainly T cells, but
some also on monocytes or granulocytes)
(9). Whereas CD11b and CD57 seem to have
higher affinity for the larger-sized T cells
within the previously activated (resting)
memory/effector pool, CD45RA seems to
have the highest expression within the naive
(virgin, not yet activated) T-cell pool
(7,10, 11). Therefore, the presented results
on CD45RA percentages probably cannot be
directly compared with the previous CD11b
and CDS57 figures. The involvement of sub-
sets within the NK population in the path-
ology of RAU does, however, seem possible,
as increased antibody-dependent cellular
cytotoxicity (ADCC) has been reported dur-
ing the early ulcerative stage (ulcers at 1-3
days) in RAU patients as compared with
controls (12). At any other stage of disease
{ prodromal, healing, remission), ADCC in
the patients did not differ from that in con-
trols (12). Furthermore, CD57+ (Leu-7+)
cells have been detected in preulcerative and
early ulcerative RAU lesions but not in the
more developed lesions (6). The wide dis-
persion of CD45R A+ numbers in the patient
group in the present study might thus reflect
ditferent disease stages, with the high counts
possibly obtained during early RAU activity.

Altogether, complicated immunologic dis-
turbances seem to be involved in the path-
ology of RAU. But it still remains
unknown whether the imbalances are pri-
mary or secondary with regard to the basic
ctiology.
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