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S. G. M. MEUWISSEN2, THEA M. FELTKAMP-VROOM, A. BRUTEL DE LA
RIVItRE, A. E. G. KR. VON DEM BORNE, AND G. N. TYTGAT

From the Central Laboratory of the Netherlands Red Cross Blood Transfusion Service, Amsterdam,
the Laboratory for Experimental and Clinical Immunology, and the Division of Gastroenterology,
University of Amsterdam, the Netherlands

SUMMARY Lympho-plasmacytic infiltrates in cryostat sections (resected small intestine or colon
specimens and rectal biopsies) from 29 patients with Crohn's disease (CD) were studied with the
immunoperoxidase and immunofluorescence technique, by means of specific anti-human lymphocyte
globulin (ALG) and specific anti-human T-lymphocyte globulin (ATG). Control specimens were
obtained from 16 patients with ulcerative colitis (UC) and 12 subjects without inflammatory bowel
disease. Characteristic transmural inflammatory infiltrates in CD consisted mainly of lymphocytes.
A wide variation of the relative T-cell proportion was observed. However, in contrast with UC,
abundant numbers of T-lymphocytes in CD were often detected, particularly in the deeper layers of
the bowel wall. Furthermore, in serial sections immunoglobulin-containing plasma cells were
counted, using specific anti-IgA, -IgM, and -IgG antisera. A significant reduction of the IgA/IgM
plasma cell-ratio was found in CD in comparison with UC and controls. Our results indicate that in
CD a chronic cellular immune reaction is going on within the diseased gut, involving increased
numbers of lymphocytes and particularly T-cells. It remains to be established whether a deficient
IgA barrier has to be considered of primary pathogenetic importance.

Hyporesponsiveness of the cell-mediated immune
system in patients with Crohn's disease (CD) has
been reported by many authors (Williams et al.,
1965; Jones et a!., 1969; Parent et al., 1971; Guillou
et al., 1973; Sachar et al., 1973; Richens et a!., 1974;
Meuwissen et al., 1975). However, it is not estab-
lished to what extent impaired cellular immunity can
be explained by a shift of thymus-derived (T)
lymphocytes towards the diseased gut. Recently, the
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presence of increased numbers of both T- and B
(bursa-equivalent) lymphocytes in tissue sections of
two CD patients has been reported by Strickland et
al. (1975). To our knowledge, no other detailed
studies have been published characterising the
typical transmural lymphoplasmacytic infiltrates in
CD.
We therefore studied multiple tissue sections from

a large group of patients with CD, ulcerative colitis
(UC), and control subjects by means of an anti-
serum, specific for blood lymphocytes, detecting T-
and non-T lymphocytes, as well as by means of an
antiserum, specific for T-lymphocytes only.

Attention was also paid to the number of immu-
noglobulin-containing plasma cells within the lamina
propria, because reduction of IgA-containing
plasma cells and deficient local IgA synthesis in CD
could explain an increased entry of antigenic sub-
stances, as recently suggested by Green and Fox
(1975).
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Analysis of the lympho-plasmacytic infiltrate in Crohn's disease

Methods

SUBJECTS
Twenty-nine CD patients (mean age 28-9 years,
range 14-49 years, 14 females and 15 males) were

studied. The disease was confined to the terminal
ileum in nine, ileocolitis was diagnosed in eight,
and the diagnosis Crohn's disease of the colon was

established in 12, according to criteria described else-
where (Meuwissen et al., 1976a). Sixteen UC patients
were also studied (mean age 38-3 years, range 14-66
years, 12 females and four males). Finally, 12 patients
not suffering from inflammatory bowel disease
served as controls. Normal tissue sections from the
latter group were obtained at routine sigmoido-
scopy for other diseases, particularly malignancy of
the gastrointestinal tract, or obtained at surgery
(colon carcinoma, or colon diverticulosis). Nine CD
patients and four UC patients received cortico-
steroids and/or azathioprine, at the time of the
biopsy. The large majority of both groups with in-
flammatory bowel disease was treated with azulfi-
dine.

SPECIMENS
Transmural specimens, 3/4 x 3/4 cm, obtained at
surgery from ileum or colon, were immediately deep-
frozen in liquid nitrogen and stored at - 196°C,
until used, as described by Feltkamp-Vroom and
Boode (1970). The numbers of blocks removed at
surgery per patient varied from two to eight, with an

average of four. Particular attention was paid to
select areas of non-ulcerated, oedematous, often
nodular mucosa, surrounded by characteristic ulcera-
tive lesions. In a few patients enlarged mesenteric
lymph nodes were also studied. Rectal biopsy speci-
mens were taken from the posterior rectal wall, 8-10
cm from the anal margin or from well-defined patho-
logical areas, orientated, and enclosed in gelatin
capsules and deep-frozen, as described above.

LIGHT MICROSCOPY

For routine diagnostic purposes formalin fixed tissue
specimens were available from representative areas

and stained with haematoxylin and eosin (HE). In
addition, cryostat sections of frozen biopsies, adja-
cent to the ones used for incubation with ATG and
ALG, were also stained with HE. Sections were

analysed, paying attention to the following criteria:
epitheloid cell granulomata with or without multi-
nucleated giant cells, areas of extensive submucosal
or transmural inflammation, disproportionate and
discontinuous character of the inflammatory in-
filtrate (Morson and Dawson, 1972), presence of
well-defined lymphoid follicles, cryptitis, crypt-
abscess formation, intact or decreased goblet cell

number, and mucus content. According to these
criteria, sections were considered as showing specific
histological features, suggestive for CD, or non-
specific abnormalities, or as being within normal
limits. In UC a diagnosis was made of active, or
chronic non-active disease, according to Whitehead
(1973).

ANTISERA

Specific anti-lymphocyte globulin (ALG)
Rabbits were immunised against isolated normal
human peripheral blood lymphocytes. The resulting
antiserum was not spontaneously specific for lym-
phocytes. Therefore, repeated absorptions of the
antiserum were performed with human red blood
cells, made leucocyte free by filtration, isolated
human granulocytes, and platelets. The antiserum
was tested by the indirect immunofluorescence
technique (IFT) on isolated human blood cells in
suspension as well as in smears (lymphocytes, granu-
locytes, monocytes, platelets, T-lymphocytes, and
chronic lymphatic leukaemia (CLL) cells). Moreover,
its reactivity with various plasma proteins was
established with a passive agglutination test. After
the above absorptions, the serum proved to react
only with lymphocytes, T-lymphocytes, and CLL
cells. In tissue sections the antiserum therefore re-
cognises T- and non-T lymphocytes, but not pyro-
ninophilic germinal centre cells (GC cells), or
mature plasma cells.

Specific anti-T lymphocyte globulin (ATG)
Rabbits were immunised with human T-lympho-
cytes, obtained at cardiac surgery from thymus tissue
of small children. The resulting antiserum which was
not spontaneously specific for T-lymphocytes, was
repeatedly absorbed with leucocyte free human red
cells, isolated human granulocytes, and CLL cells
from different donors. The specificity after absorp-
tion was established, as described above. In addi-
tion, lymphocyte suspensions, depleted or enriched
in T-cells, were also studied. According to the speci-
ficity criteria, proposed by the WHO/IARC work-
shop (1974), the preparation is considered specific
for T-lymphocytes in the indirect IFT. Elaborate
details about preparation and specificity testing of
the ALG and ATG will be described elsewhere
(Brutel de la Riviere et al., 1976a, b). Before use in
the indirect IFT, both ALG and ATG were absorbed
with acetone dried human liver powder, 10 mg/i mg
(Coons et al., 1955).

Fluorescein-labelled antisera
Specific antisera against human IgA, IgM, and IgG,
labelled with fluorescein isothiocyanate (FITC) and
FITC labelled swine anti-rabbit IgG (SwaR-FITC)
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were purchased from Dakopatts, Denmark. The
results with the commercially obtained anti-IgG
antiserum were compared in the initial part of the
study with the FITC labelled anti-IgG antiserum pre-
pared at the Central Laboratory. No obvious differ-
ences were noticed and therefore only one anti-IgG
antiserum (Dakopatts) was selected for further use.
Tetramethylrhodamine isothiocyanate labelled horse
anti-rabbit Ig (HoaR-TRITC) was prepared at the
Central Laboratory.

IMMUNOFLUORESCENCE TECHNIQUE (IFT)
Four micron thick serial sections were cut in an open
cryostat at - 200C, air-dried, fixed in acetone for 10
minutes, washed in phosphate buffered saline, pH
7-4 (PBS) for 30 minutes and stained. The incuba-
tion time in the indirect IFT (ATG, dilution 1:20
and ALG, dilution 1:40), was 30 minutes, followed
by washing in PBS for 30 minutes and a further in-
cubation for 30 minutes with the SwaR-FITC,
diluted 1:120, followed by a final washing for 30
minutes. In some patients double-staining procedures
were also carried out, to detect T- as well as non-T
lymphocytes in the same section: staining first with
ATG and SwaR-FITC to detect T-cells, thereafter
incubating with ALG and HoaR-TRITC as a fourth
layer. The detailed procedure of these double stain-
ing techniques will be described elsewhere (Schoorl
et al., 1976). The incubation time in the direct IFT
with FITC-labelled anti-immunoglobulin antisera
was 60 minutes.

IMMUNOPEROXIDASE TECHNIQUE (IPT)
In a large number of pilot experiments, the indirect
IFT was used to study the distribution of T-lympho-
cytes. However, for the quantitative assessment, the
IPT was preferred as a more convenient method,
because slides can be stored permanently and ex-
amined by routine light microscopy. Serial sections
of biopsies from all patients were incubated with
both ATG or ALG, followed by incubation for one
hour with 1:160 diluted peroxidase labelled horse
anti-rabbit IgG (prepared at the Central Laboratory,
according to Avrameas and Ternynck, 1971). After
washing with PBS for 30 minutes, sections were
stained for 10 minutes, using 7-5 mg 3 3' diamino-
benzidine tetrahydrochloride (DAB), in 10 ml PBS,
containingO-01 %freshlyprepared hydrogen peroxide.
After washing in PBS, sections were postfixed for 30
seconds with 1% osmium tetroxide, dehydrated and
mounted.

FLUORESCENCE MICROSCOPY
Fluorescence microscopy was performed with a Leitz
Orthoplan fluorescence microscope, equipped with
incident illumination (filter combinations no. 3 and 4

Ploem Opak). For excitation a mercury lamp (Philips
CS 150 W) was used. All fluorescence sections were
read within 24 hours after incubation. Fluorescence
photographs were taken with a Leitz Orthomat
camera, using Ansco 200 and Kodak Tri X Pan.
Micrographs of the peroxidase stained sections were
made with Kodak Panatomic-X. The number of cells
with cytoplasmic fluorescence for IgA, IgM, and IgG
(plasma cells) within the lamina propria were
counted by means of an eyepiece grid, the unit area
of the lamina propria at the chosen magnification
(objective 25x), being 0 0748 mm2. No correction
was made for the area occupied by epithelial tissue.
In each slide at least 10 fields (non-ulcerated areas)
were counted and in case of non-homogeneous
plasmacyte distribution 20 fields. In all surgical
specimens at least two to three sections from different
areas were examined, and averaged, after conversion
to logarithmic values. Counting was performed by
one investigator, without prior knowledge of the
diagnosis or antiserum used. However, regularly
duplicate counts were also performed by a second
investigator, without obvious differences.

Quantitation of T-cell infiltration
Cell counting by means of a grid is only meaningful
in case of homogeneous cell distribution. This
accurate method therefore cannot be applied to the
quantitation of focal transmural lymphocyte clusters
and we had to rely on a semi-quantitative method.
The following score was used: grade 0: no T-
lymphocytes; grade 1: very few T-lymphocytes;
grade 2: moderate number of T-lymphocytes; grade
3: many T-lymphocytes present; grade 4: abundant
numbers of T-lymphocytes. This score was applied
separately to lamina propria, submucosa, muscularis
propria, and subserosal layer. All sections were
scored by two independent investigators, without
prior knowledge of the diagnosis.

Non-specific esterase
To identify macrophages within granulomata, cryo-
stat sections were stained for non-specific esterase,
according to Yam et al. (1971).

Statistics
For statistical analysis, cell numbers of both small
intestine and colon were pooled, because, as shown
by Green and Fox (1975), no topical differences were
to be expected. No distinction was made between
biopsies of patients, with or without immunosup-
pressive therapy, because only a limited number of
patients has been treated with corticosteroids and/or
azathioprine. Moreover differences, if any, were of
insufficient degree to be detected on pilot screening.
Differences of the ratio of IgA/IgM- and IgA/IgG
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Analysis of the lympho-plasmacytic infiltrate in Crohn's disease

Fig. 1 Distribution of T-lymphocytes in normal small
intestinal tissue. Note the intra-epithelial T-lymphocytes
(arrow). The dark staining cells are granulocytes
and/or macrophages, with spontaneous peroxidase
activity. Immunoperoxidase technique = IPT, x ± 150.

containing plasma cells, counted in serial sections,
were analysed by means of Student's t test, after
conversion of individual points to logarithmic
values. Analysis of the differences of the absolute
plasma cell numbers was not considered to be
meaningful, because no correction has been made for
the area, occupied by epithelial tissue.

Results

LYMPHOCYTE DISTRIBUTION

Normal tissue
Using ALG, scattered lymphocytes were found in the
lamina propria of normal ileum or colon. The
majority of these cells were identified as T-cells,

2* when tested with ATG. A representative picture of

T-cell distribution is shown in Fig. 1. The large
majority of intraepithelial lymphocytes were also T-
cells, as confirmed by the double-staining procedure.
The deeper layers of normal intestine were strikingly
devoid of lymphocytes and only occasionally a T-
cell was seen. In a few sections, particularly of rectal
biopsies, small lymphoid follicles were detected
superficially in the submucosa, mainly consisting
of non-T cells in the centre, surrounded by small
numbers of T-lymphocytes.

Crohn's disease
A lymphoid follicle in a mesenteric gland of a CD
patient is illustrated in Fig. 2. A few T-cells were
often observed, within the germinal centre, scattered
between the GC cells, and also between the GC and
the marginal zone, the latter consisting mainly of
non-T lymphocytes. Around the marginal zone small
clusters of T-cells were also found. In Fig. 3 a
lymphoid follicle is illustrated, incubated with ALG.
Almost all marginal zone cells were positive, whereas
the GC-cells stained negative. Although only a
limited number of lymph nodes of CD patients have
been studied, it was obvious that the paracortical
areas, particularly in hyperplastic glands, contained
abundant numbers of T-lymphocytes, as was to be
expected.

Small intestinal- and colonic tissue of CD patients
showed a striking variability of lymphocyte distribu-
tion. In apparently normal areas, or in sections show-
ing only mild inflammation, no conspicuous differ-
ences were noticed in comparison with control tissue.
The intact mucosa contained as a rule normal or only
slightly increased T-cell numbers. The number of
intraepithelial T-cells was not obviously different in
sections with typical CD pathology, compared with
apparently normal areas. Sometimes, small clusters
oflymphocytes were foundwithinthe lamina propria,
composed of T-cells (Fig. 4). In contrast,when heavy
lymphocytic infiltration of the mucosal layer occur-
red, mainly non-T cells (± 70-80 %) were observed.

Well-developed, normally structured lymphoid
follicles in the submucosa contained as a rule only a
minority of T-cells. Instead, extensive submucosal
infammatory infiltrates, often surrounding lym-
phoid follicles, contained abundant numbers of T-
cells (50.90%.), as shown in Figs. 5, 6, and 7. Small
submucosal lymphocyte clusters contained also a
high number of T-cells, as shown in Fig. 8. In areas
ofmore or less deep ulceration, only limited numbers
of T-cells were found, the majority of lymphocytes
being non-T cells (Fig. 9). The muscle layer usually
contained a small number of lymphocytes, mainly
T-cells. Occasionally, however, obviously increased
numbers of T-cells were found, infiltrating between
the muscle fibres (Figs. 10 and 11), and T-cell collec-
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Fig. 2 Lymph node follicle, ofa CD patient, incubated with ATG. The germinal centre is almost negative, with a
few T-lymphocytes scattered in between (small arrow). Between the GC and the marginal zone (MZ) a small number
of T-positive cells is found (large arrow). The marginal zone does not contain more than an occasional T-cell:
however at the periphery, again a substantial number of T-cells is seen. IPT, x ± 150.
Fig. 3 Lymph node follicle, incubated with ALG. The GC cells are negative. In contrast with Fig. 2, almost every
lymphocyte in the marginal zone stains positively. Original magnification, IPT, x ± 150.

Fig. 4 Small, well-defined lymphocyte clusters,
consisting mainly of T-cells, within the lamina propria
ofa CD patient. EP = epithelium. IPT, x + 400.
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Analysis of the lympho-plasmacytic infiltrate in Crohn's disease 775

Fig. 5 Low power magnification ofa characteristic
submucosal infiltrate in CD. LP = lamina propria.
H and E staining, x 50.

Fig. 6 Serial section of infiltrate ofFig. 5, incubated
with A7TG. There are abundant numbers of T-lymphocytes,
surrounding two lymphoid follicles. The window refers
to the detailed photograph of Fig. 7. IPT, x ± 50.

Fig. 7 Detail of Fig. 6. A clearly visible lymphoid
follicle, T-cell negative, is shown, with a small GC and
also a few T-cells within the GC. IPT, x 150.

#
-I.
-f

7

tions were also regularly seen in the subserosal area
in contrast with UC and control tissue.

In five sections epitheloid cell granulomata, withor
without giant cells, were detected in the submucosa
or in the deeper layers, as illustrated in Fig. 12.
These granulomata contained collections of histio-

cytic cells, staining strongly positive for non-specific
esterase. They were mainly surrounded by lympho-
cytes, particularly T-cells, and occasionally T-cells
were also present within the granuloma. Sections,
containing granulomata, were also incubated with
FITC-labelled anti-IgA, -IgM, and -IgG antiserum.
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Fig. 8 Submucosal cluster of lymphocytes in CD
(IFT, double staining procedure, with ATG, 8a, and
ALG, 8b). Note that the large majority of cells stains
with both antisera. IFT, x ± 500.

Fig. 9 Large ulcerative lesion in CD. Ulcer debris is shown at the top of the Figure. The majority of the
inflammatory infiltrate consists ofnon-T cells. Below, clusters of T-cells are observed. IPT magnification, x i 150.
Fig. 10 Heavy infiltration of the muscle coat and subserosa in CD by T-lymphocytes. IPT, x ± 150.
Fig. 11 T-lymphocytes (spindle-shaped), penetrate between the individual muscle fibres in a patient with CD.
IPT, x ± 700.
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Analysis of the lympho-plasmacytic infiltrate in Crohn's disease

No cytoplasmatic cell fluorescence was observed
within the granuloma, except an occasional plasma
cell.

Ulcerative colitis
The number of T-cells within the lamina propria of
UC patients was normal or at the most slightly in-
creased. As shown in Fig. 13 non-T cells (mainly
plasma cells, identified in serial sections with haema-
toxylin and eosin staining), were the most prominent
cell type in the mucosal inflammatory infiltrate. In-
creased numbers of T-lymphocytes were observed
in the superficial layers of the submucosa, mainly
surrounding lymphoid follicles. Although only
limited numbers of surgical specimens of UC
patients were studied, no extensive T-cell infiltrates
in the deeper submucosa, muscle coat, or subserosal
layer were encountered.
The Table summarises the results of semi-

quantitative estimations of T-cell numbers in the
various layers of the bowel wall. In contrast with
controls and UC-sections, increased numbers of T-

lymphocytes were found in the submucosa, muscle
layer, and subserosa in a high proportion of the ex-
amined surgical specimens of CD patients. In rectal
biopsies, however, where only the mucosal layer
and superficial layers of the submucosa were pre-
sent, no obvious differences were observed between
the three groups.

IMMUNOGLOBULIN-CONTAINING PLASMA

CELLS
The average number of immunoglobulin-containing
plasma cells per unit area of lamina propria is shown
in Fig. 14. IgA-containing plasma cells predominated
in all normal control sections and in most sections
of UC patients. In CD, however, the number
of IgA-containing plasma cells was considerably re-
duced, particularly obvious in areas showing
characteristic transmural inflammatory pathology.
Reduction of IgA-containing plasma cells appeared
less important in normal areas or in sections show-
ing non-specific inflammation. The number of IgM-
containing plasma cells was increased in CD, where-

Fig. 12 Submucosal epitheloid cell granuloma (GR) in CD, surrounded by large numbers of T- and non-T cells.
IPT, x ± 250.
Fig. 13 Rectal mucosa ofa patient with ulcerative colitis. Only occasionally, T-lymphocytes (arrows) are seen,
amidst large numbers ofnon-T lymphocytes and plasma cells, the latter confirmed by HE staining and IFT. At the
top of the figure a crypt abscess is seen. IPT, x ± 150.
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Table Semiquantitative score (score 0-4) of T-cell numbers in mucosa, submucosa, muscle layer and subserosa, expressed
as percentage of total number ofsections examined in control group (*), ulcerative colitis (t), and Crohn's disease (t)

Surgical specimens (Y%) Rectal biopsies (Y%)
Score 0 1 2 3 4 0 1 2 3 4

Mucosa
C* - 10 90 - - - 14 86 - -
UCt - - 83 17 - - 7 86 7 -
CD: - 2 65 31 2 - 15 85 - -

Submucosa
C - 90 10 - - - 71 29 - -
UC - 14 72 14 - - 43 57 - -
CD - 20 22 44 14 - 61 31 8 -

Muscularis propria
C - 100 - - -
UC - 43 57 -

CD - 44 48 8 -
Subserosa
C 40 60 - - -
UC - 80 20 - -
CD - 7 43 36 14

Number of examined sections: *Controls 10 ( 5 patients) Controls 7 ( 7 patients)
tUlcerative colitis 8 ( 2 patients) Ulcerative colitis 14 (14 patients)
$Crohn's disease 55 (16 patients) Crohn's disease 13 (13 patients)

The number of sections studied is shown at the bottom of the Table.

as IgG-containing plasma cell numbers were almost
normal. In contrast with CD, in active UC patients,
high numbers of IgG-containing plasma cells were
detected.
The ratio ofIgA/IgM plasma cells varied consider-

ably in all three groups, as shown in Fig. 15. Never-
theless, a significant reduction was observed in CD,
compared with controls (p < 0 001) and UC patients
(p < 0-001). No significant differences were noticed
between the three groups, with respect to the IgA/
IgG ratio.
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Fig. 14 Mean number oJ IgA-, IgM- and IgG-
containing plasma cells per unit area of lamina propria,
of control subjects, UC and CD patients. The number
refers to the number ofpatients studied in each group.
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Fig. 15 Mean ratio ofIgA/IgM- and IgA/IgG plasma
cells of controls, UC and CD patients.

Discussion

In this study a detailed analysis has been made of the
different lymphocyte subpopulations in tissue sec-
tions of patients with Crohn's disease, ulcerative
colitis, and of control subjects, with the immuno-
peroxidase- and immunofluorescence technique. In
contrast with Strickland et al. (1975), we used a
specific antilymphocyte antiserum and a specific
anti-T lymphocyte antiserum, facilitating in serial
sections the comparison of the T-cell population with
the total number of lymphocytes.
We have shown that, in CD, T-cells are present in

inflammatory infiltrates, particularly in the deeper
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Analysis of the lympho-plasmacytic infiltrate in Crohn's disease 779

layers of the bowel wall, while non-T lymphocytes
predominate in the more superficial layers of the gut,
in lymphoid follicles, and around areas of ulcera-
tion. The deep transmural penetration of T-cells, not
observed in UC sections, and also the formation of
granulomata, often surrounded by considerable
numbers of T-cells, are arguments in favour of a
chronic mainly T-cellular immune reaction, involv-
ing all bowel layers. This shift of 'responsive' T-cells
towards the diseased gut possibly explains the re-
duction of peripheral blood T-cell numbers in CD
(Strickland et al., 1974) and also the impaired anam-
nestic cellular immune response of peripheral blood
lymphocytes (Meuwissen et al., 1975), which is
likely to be a function of T-cells.
Why are T-lymphocytes so actively involved in

CD? Can this shift of T-cells towards the diseased
gut be explained by a defective immunoglobulin-
synthesis, facilitating the passage of antigenic
material? Immunoglobulin A indeed plays an
important role in establishing a competent intestinal
barrier (Shearman et al., 1972; Bienenstock et al.,
1974). In our analysis we have observed a relative
reduction of the number of IgA-containing plasma
cells in the mucosal layer of CD patients, expressed
as a ratio IgA/IgM. Brandtzaeg et al. (1976) have
recently shown that an increase of the absolute
number of IgA-containing cells in CD occurs, but
less markedly in comparison with the increase of
IgM- and IgG-containing cells; however, no obvious
differences in IgA-cell numbers were found between
CD or UC. In contrast, in our present study only CD
patients showed often a striking reduction of IgA-
containing cells in the lamina propria, particularly in
areas showing characteristic transmural inflamma-
tory pathology. Similar observations of reduced IgA
cell numbers in CD have been made by Persson and
Danielsson (1973) and Green and Fox (1975). We
feel, however, that no convincing arguments have
yet been put forward to support the hypothesis that
deficient local IgA secretion in CD is indeed of major
pathogenetic importance. Serum IgA concentrations
in CD are within normal levels (Bergman et al.,
1973), and, to our knowledge, subjects with isolated
IgA-deficiency have no increased risk of acquiring
idiopathic inflammatory bowel disease, only very few
case-histories being reported in the literature
(S6ltoft, 1972). Furthermore, reduction of IgA-
containing cells, with concomitant increase of IgM-
containing cells has also been described in other
diseases, particularly coeliac disease (Douglas et al.,
1970; Pettingale et al., 1971). Therefore the question
remains, whether a deficient IgA-barrier, if present,
is indeed a major pathogenetic factor in CD, or, vice
versa, whether the accentuated T-ellular reaction
specifically affects local IgA synthesis(Lancet, 1975).

In summary, our results indicate that a substantial
proportion of the inflammatory infiltrate in CD
consists of T-lymphocytes. Our findings are in agree-
ment with Strickland's data (1975) and are also sup-
ported by the experimental work of Clancy (1976),
who showed that human gut mucosal lymphocytes
of CD patients in vitro culture behave to a con-
siderable extent as T-lymphocytes. The significance,
however, of this chronic T-cellular immune reaction
in CD remains to be elucidated and therefore further
analysis of the morphology and function of T-
lymphocytes and T-lymphocyte subpopulations is
required in order to define more accurately cellular
immune phenomena in CD. Finally, attention should
also be paid to the exact identification of the so-
called cytotoxic lymphocytes or K-cells, which may
also play an important role in inflammatory bowel
disease, as suggested by Strickland et al. (1975),
Stobo and Shorter (1976), and by our own pre-
liminary findings (Meuwissen et al., 1976, b).

We are grateful to Miss Cecile M. J. van Loon, Miss
Gerda van Loo, Miss Suze Krieg, and Mr C.
Harteloh for their technical assistance. The statistical
analysis was performed by Mr M. F. M. Janssen.
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