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Circulating lymphocytes were enumerated in 28 children with coeliac

disease and in

3 "healthy” controls by immunofluorescent staining using

monoclonal antibodies for T surface phenotypic markers and polyvalent

antisera for surface immunog
and B cells and the ratio of

lobulins (B cells). Proportion of peripheral T
elper and suppressor

cells were not signifi-

cantly different in coeliac children from those_in controls. Authors conclude
on the basis of the results that a significant impairment of circulating pool
of lymphocytes in coeliac disease is improbable.

In patients with coeliac disease in-
gestion of gluten causes lymphocytic
infiltration of the jejunal mucosa and
intestinal epithelial damage with crypt
hyperplastic villous atrophy [11]. The
mechanism whereby gluten causes
mucosal damage in coeliac disease is
unknown, although there is abundant
evidence of altered humoral and cell
mediated immunity. Demonstration
of cellular sensitisation to the differ-
ent gluten fractions with the mono-
nuclear cells of peripheral blood [2,
8] and of small intestinal mucosa
[6] of coeliac patients suggest that
cell mediated immunity is fundamen-
tal in the pathogenesis of this disorder.
The presence of serum antibodies to
gluten [3, 10] and the demonstration
of antigliadin antibody production by
cultured coeliac mucosa exposed to
gluten demonstrate that there is also
a humoral immune response [5],

which may have arolein the pathogen-
esis of coeliac disease.

Many recent research efforts have
been directed towards elucidation of
the abnormality of lymphocyte regu-
lation in coeliac disease. The intro-
duction of monoclonal antibodies di-
rected against phenotypic subclass
markers on lymphocytes has given
a great impetus to this research [12].

In patients with active coeliac dis-
ease the number of intraepithelial
lymphocytes is increased [11] and
the majority of these cells are suppres-
sor T cells [9, 13, 17]. In the lamina
propria the lymphocyte numbers and
the proportion of the subsets have
been reported to be comparable to
those in healthy controls [7] or show-
ing only a slight predominance of
suppressor T cells [18].

In the peripheral blood of adult coe-
liacs the proportions of the different
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lymphocyte subpopulations showed
slight variation with dietary changes.
In those patients the absolute num-
ber of T helper/inducer cells have
been reported to be lower than in
control subjects, thus bringing the
helper/suppressor ratio to a relatively
low value [16, 17, 19].

As no information is known about
blood lymphocyte subpopulations in
children with coeliac disease we have
studied the T and 13 cell subpopula-
tions in the peripheral blood of coe-
liac children before any treatment,
during gluten free diet and after glu-
ten challenge.

Materials and Methods

Patients

28 children with suspected or confirmed
coeliac disease (13 girls, 15 boys, mean age
at the biopsy before treatment: 7.3 years,
range: 0.76—13 years have been studied).
In all patients the jejunal biopsy speci-
mens taken before dietary treatment showed
severe villous atrophy. In 19 patients
the diagnosis of coeliac disease was esta-
blished by the criteria of the European
Society of Pediatric Gastroenterology and
Nutrition (ESPGAN) [15]. The jejunal
mucosa of all these patients became normal
during a gluten free diet and relapsed after
gluten challenge. In four children a signif-
icant improvement in jejunal morphology
appeared on a gluten-free diet. The re-
maining five patients had only recently
been put on a gluten free diet; the history
with characteristic physical and laboratory
findings, followed by clinical improvement
on a gluten free diet, strongly suggest that
these patients are also suffering from
coeliac disease. The duration of the gluten
free diet was on average 4.3 years (range:
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1.0—11.7 years). The duration of gluten
challenge (normal gluten-containing diet)
was on average 4.6 months (range: 11—
7.5 months).

Immunofluorescence determination of
the subpopulation of lymphocytes was per-
formed in 10 patients before dietary treat-
ment. Blood sample was drawn for lympho-
cyte subclass determination from 17 coeliac
children on a gluten free diet before the
planned challenge, and from 16 after the
gluten challenge. In 9 coeliacs immuno-
histological analysis of the circulatory
lymphocytes were done both before and
after gluten challenge.

Healthy controls

In 13 control patients a blood sample
for lymphocyte subclass determination was
drawn for this study during routine blood
testing. Jejunal biopsy was taken from all
of these patients because of poor weight
gain or growth retardation. None of the
controls had gastrointestinal symptoms;
careful clinical and laboratory examina-
tion could not reveal any gastrointestinal
disorders. In every case the histology of
the proximal jejunum was normal.

Isolation of lymphocytes

1 ml of venous blood was drawn into an
EDTA tube. The absolute number of lym-
phocytes was calculated from the total
white blood cell count, measured by a cell
counter, and from the differential cell
count on May—Grinwald—Giemsa smears.
Blood sample was centrifuged at 700 g for
5 min at room temperature. Lymphocytes
were isolated from the buffy coat. The
buffy coat was added to 4 ml phosphate-
buffered-saline (PBS, pH 7.2, maintained
at 0—4 °C). The cell suspension was under-
lain with 1.25 ml Ficoll-Isopaque density
solution and then centrifuged for 30 min
at 300 g at room temperature. The mono-
nuclear cells were collected and washed
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twice with PBS after centrifugation at 300
g. The cells were counted and the viability
of the cells was demonstrated with try-
pan blue.

Antisera

Monoclonal antisera produced by mouse
hybridomas to all mature T cells (OKT 3),
helper/inducer T cells (OKT 4), suppressor/
cytotoxic T cells (OKT 8) were obtained
from Ortho Pharmaceutical Corporation.
Antimouse 1gG labelled with fluorescein
isothiocyanate (FITC) was a product of
Miles Yeda Ltd. B cells were identified by
direct immunofluorescence using a con-
ventional FITC-conjugated polyvalent
antiserum to human immunoglobulins.

Immunofluorescence method

200 /N aliquots containing 5x105 cells
in 5% newborn calf serum were incubated
with 5t of reconstituted monoclonal anti-
serum or FITC-conjugated antihuman im-
munoglobulin serum for 30 min at 0 °C.
Cells were washed twice at room tempera-
ture. In order to stain the fixed mono-
clonal antisera, FITC-conjugated anti-
mouse IgG was added to the respective
tubes and the washings were repeated.

Cytocentrifuge slides were prepared and
cells were counted with a Leitz fluores-
cence microscope with epi-illumination and
phase contrast. Fluorescent cells were
counted among 200 lymphocytes. The pro-
portion of monocytes among the separated
cells was counted with the aid of May—
Griinwald—Giemsa staining.

Statistical analysis

Analysis of variance was used for com-
parisons between the patients at different
stages of dietary treatment and the con-
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trols. The numbers from the 9 patients,
at whom immunofluorescent analysis were
done both before and after gluten chal-
lenge, were compared by the paired Stu-
dent t test.

R esults

Table | summarizes the results of
our study. The leucocyte count and
the absolute number of lymphocytes
in coeliac children were normal. Total
counts of circulating B and T cells
were not significantly different in
patients and controls. The absolute
number of lymphocytes and lympho-
cyte subsets showed a little varia-
tion with regard to the dietary chang-
es. Their number tended to be lower
in patients during gluten free diet and
after gluten challenge compared to
the values of patients before treat-
ment and controls, although the dif-
ference was not significant. The per-
centage of all lymphocytes was also
lower in these groups of coeliac pa-
tients. The percentage of different
lymphocyte subsets showed no varia-
tion with regard to the dietary chang-
es in the coeliac patients. The hel-
per/suppressor ratio (H/S, i.e. immu-
noregulatory index) did not differ in
the different groups of patients from
the control values.

The numbers of leucocyte counts
and the absolute number of lympho-
tes, as well as, all studied subpopula-
tion did not change with regard to
diet in the 9 patients followed through
both on gluten free diet and gluten
challenge (Table II)
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Table |

Subpopulations of peripheral blood lymphocytes in coeliac patients and controls
(All'values are expressed as mean + S.D.)

Coeliac patients

Before treatment

(n = 10)

Leucocyte count

No+ 6.87+2.62
Lymphocytes

No 3.68+2.2S

% | 52.8+18.7
Total T cells

No 2.36x1.45

% 2 64.1+4.1
Helper T cells

No 1.40£0.90

% 2 39.7+£3.9
Suppressor T cells

No 0.88+0.53

042 24.0+£4.2
H/S ratio 1.68+0.39
B Cells

No 0.60+0.41

0h2 13.5+6.36

+ Absolute number (G/I)
1Percentage of leucocytes

After gluten Controls

During gluten challenge (n = 13)

free diet (n = 16)

(n = 17)

5.98+1.59 7.03+£3.42 7.21+2.60
2.45+0.92 2.47+0.76 3.63+2.03
40.9%£9.1 35.0+ 12.0 49.3x17.0
1.59+0.61 1.52+0.50 2.42+ 1.99
61.4+6.1 61.4+6.1 66.9+6.5
0.79+0.38 0.88+0.33 1.43+ 1.47
32.3+x115 35.2+3.7 39.2+¥9.5
0.53%0.20 0.54+0.21 0.91+0.72
22.0£4.5 21.9%5.9 25.0£7.3
1.58+0.58 1.72+0.75 1.44x0.6
0.32+0.15 0.32+0.14 0.54+0.41
13.1+5.0 13.0x4.4 14.8+8.0

2Percentage of absolute number of lymphocytes

Discussion

All of the monoclonal antibodies
used in this study appear to be quite
effective in identifying the alleged
lymphocyte subpopulations.

The absolute number and the per-
centage of the different lymphocyte
subsets, as well as, the ratio of hel-
per/suppressor cells in our control pa-
tients corresponded to the values re-
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ported by Davies et al in healthy
children of the same age-group
[4].

Our present study shows that in
the coeliac patients — regardless of
the type of the diet — the percentage
of OKT 4 and OKT 8 phenotyped T
cell subpopulations which contain the
helper and suppressor T cells, as well
as, the B cell subpopulation were not
impaired as compared to the controls.
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Table 11

Subpopulations of peripheral blood lymphocytes in 9 coeliac patients
on gluten free diet and followed through gluten challenge
(All values are expressed as mean + S.D.)

Leucocyte count

No +
Lymphocytes

No

% 1
Total T cells

No

%2
Helper T cells

No

% 2
Suppressor T cells

No

%2
H/S ratio
B cells

No

%2

+ Absolute number (G/I)
1Percentage of leucocytes

During gluten After gluten
free diet challenge
6.39+1.f>0 6.42+1.54
2.55%+0.79 2.44+0.f>5
40.0+8.7 38.0+£11.2
1.r>7+£0.53 1.49+0.49
65.4+£6.6 57.8+6.1
0.90+0.29 0.84+0.28
35.2+10.7 34.3£3.5
0.53+0.12 0.52+0.22
20.9%6.1) 21.2+5.9
1.72+0.44 1.81+0.52
0.30+0.11 0.26+0.07
11.7£5.4 10.8+5.3

2Percentage of absolute number of lymphocytes

The absolute number of lymphocytes
and the lymphocyte subsets in coe-
liac patients before dietary treatment
was the same as in the controls, as
noted earlier in adult coeliacs [16, 19]
but in contrast to the result of Selby
et al [17]. The latters found that the
absolute number and the percentage
of circulating lymphocytes and the
OKT 4 positive helper T cells were
reduced in untreated adult coeliacs
compared to the values seen in control
subjects.

The lower absolute number of lym-

phocyte and the lymphocyte subsets
in the coeliac children on gluten free
diet and gluten challenge can be
explained by the different age of the
studied groups. The age of our control
patients and the coeliac patients be-
fore dietary treatment was almost the
same, while the coeliacs during gluten
free diet and after gluten challenge
were on average more than four years
older, when the number of lympho-
cytes in the peripheral blood is lower.
This explanation is also proved by
the fact that the decrease of absolute

Acta Paediatrica Uunyarica 29, 1988 —1989



286

number of cells belonging to different
lymphocyte subpopulations was pro-
portionate in these groups of coeliac
patients and the H/S ratio was practi-
cally unchanged.

Our results do not show any signif-
icant change in the T—B cell balance
and among the T lymphocyte subpo-
pulations between patients and con-
trols, which suggeststhatitis probably
not a dramatic impairment of the cir-
culating pool of lymphocytes in coe-
liac disease. This isin contrast with the
finding in the small intestinal muco-
sa of coeliac patients, where there is
a striking difference between the di-
stribution of lymphocyte subpopula-
tions compared to the controls [13,
17]. However, we have to keep in
mind, that a study of cell surface
markers does not readily disclose
functional properties, such as the
division kinetics, cell traffic speed or
differentiation capacity of the cells
[14]. Therefore functional study of
the peripheral blood lymphocytes are
also very important.

Recently published functional stud-
ies indicate that peripheral blood
mononuclear cells from treated coe-
liac patients have an impaired sup-
pressor activity when compared to
healthy controls [16]. We observed a
significant elevation in the natural
killer cell activity in treated coeliac
children after a single gluten chal-
lenge [1].

Finally we have to emphasize that
characterization of lymphocyte sub-
populations in affected tissues of
coeliacs, i.e. in jejunal biopsy spec-
imens is also very important.
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