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Lymphocyte transformation in the mesenteric
lymph nodes of patients with Crohn's disease
P. J. GUILLOU, T. G. BRENNAN, AND G. R. GILES

From the University Department of Surgery, Leeds (St James's) University Hospital, Leeds

SUMMARY The response of lymphocytes from peripheral blood and mesenteric lymph nodes to
stimulation with phytohaemagglutinin in vitro has been studied in eight patients suffering from
active Crohn's disease. Patients with Crohn's disease exhibited reduced responses when compared
with similar studies performed in control subjects. The impaired responses of circulating lympho-
cytes from these patients were marked on culture in autologous serum and were not improved by
culture in homologous AB serum. Lymphocytes from lymph nodes directly draining diseased bowel
exhibited lower responses than those from nodes at the root of the mesentery, which in turn were
lower than those of circulating lymphocytes.

The intestinal mesentery of patients suffering from
Crohn's disease is characterized by the presence of
large fleshy lymph glands which are most prominent
in the area of the diseased bowel. The aetiology of the
lymphadenopathy is unknown but has been attri-
buted to lymphatic obstruction (Thayer, 1970;
Kalima, 1971), secondary inflammation (Van Patter,
Barger, Dockerty, Feldman, Mayo, and Waugh,
1954), and to sarcoid granulomata (Reichert and
Mather, 1936). It has also been suggested that the
lymph node hyperplasia is the result of an immuno-
logical process within the diseased bowel and the
associated lymph glands (Hadfield, 1939; Warren
and Summers, 1948). However, previous immuno-
logical studies of patients with Crohn's disease have
dealt mainly with the cell-mediated immune re-
sponses of lymphocytes circulating in the peripheral
blood and have shown either depressed or normal
reactivity to non-specific stimulation (Jones, Housley,
Ashurst, and Hawkins, 1969; Walker and Greaves,
1969; Aas, Huizenga, Newcomer, and Shorter, 1972).
In this study we have compared the response of

peripheral lymphocytes to phytohaemagglutin in
(PHA) with the responses obtained in lymphocytes
from mesenteric lymph nodes of a group of patients
with Crohn's disease and another group of patients
undergoing operation for non-inflammatory and
non-malignant conditions of the gastrointestinal
tract.
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Materials and Methods

LYMPHOCYTE CULTURE TECHNIQUE
Peripheral blood lymphocytes were extracted from
20 ml of defibrinated venous blood by a modi-
fication of the method of Coulson and Chalmers
(1964). Lymph nodes removed at laparotomy were
macerated and filtered through a 33 g diameter
sterile sieve and suspended in TC199 (Burroughs
Wellcome). Routine histology was performed on
one half of each lymph node under investigation.
Lymphocyte cultures were performed in dupli-

cate using 5 ml aliquots of either 20% autologous
serum or 20% homologous AB serum obtained
from a pool of five healthy donors. The sera were
diluted with TC 199 containing antibiotics (peni-
cillin 200 units/ml and streptomycin 100 ,ug/ml).
The final cell concentration in these aliquots was 106
cells per ml. The culture media were placed in 20 ml
volume tissue culture flasks (Falcon Plastics) and
to each was added 0.25 ml of PHA (Burroughs
Wellcome). Each culture was incubated for 711 hr
after which 0.1 ,uCi of tritiated thymidine (Radio-
chemicals, Amersham) was added to the culture and
incubation continued for a further 30 minutes.
The cells were harvested and after washing twice in
TC 199 smears were made on glass slides which
were fixed with methanol after drying. Autoradio-
graphs were prepared on the smears, these then being
stained by conventional haematological methods
(Giemsa). At least 3000 cells were counted for each
culture and the number of transformed cells demon-
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strating uptake of radioactive thymidine was
expressed as a percentage of the total number of
cells counted (lymphocyte transformation rate =
LTR %).

Cultures were prepared in the following groups.

1 Subjects without Crohn's disease
Peripheral blood lymphocytes cultured in 20%
autologous serum, 20% homologous AB serum,
20% serum from age/sex-matched patients suffer-
ing from Crohn's disease; lymph node lympho-
cytes cultured in 20% autologous serum.

2 Patients suffering from Crohn's disease
Peripheral blood lymphocytes cultured in 20%
autologous serum and 20% homologous AB serum.
Lymph node lymphocytes were cultured in 20%

autologous serum.

Clinical Groups

CONTROL SUBJECTS
Peripheral blood lymphocytes were studied from
25 healthy subjects, a proportion of whom were
age/sex-matched for the patients with Crohn's
disease. Seven other subjects underwent laparotomy
for the treatment of peptic ulceration, cholelithiasis,
or hysterectomy, and lymph nodes were obtained
from the root of the mesentery, paraileal, ileocaecal,
and paracolonic situations. In all, 16 lymph nodes
were studied.

PATIENTS WITH CROHN' S DISEASE
Six patients had ileocaecal involvement of long
standing and two patients had recurrent ileitis
just proximal to a previous resection. All patients
underwent laparotomy and further resection. Lymph
nodes were obtained from the area draining the
diseased bowel and from the root of the mesentery
or paraaortic regions. Seventeen lymph nodes
were studied in all. None of these patients had under-
gone steroid or immunosuppressive therapy for
at least three months before study.

Results

PERIPHERAL BLOOD LYMPHOCYTES

Cultured in autologous serum
The mean transformation rates (Fig. 1) of the
peripheral blood lymphocytes from 25 healthy
donors was 46.6 ± 1.7% (range 36-64%). The
mean lymphocyte transformation rate (LTR) of
eight normal subjects who were age/sex-matched
to the patients with Crohn's disease was 48.3 +
2.3% (range 38-56% (Fig. 1)). This contrasted
with the mean transformation rate of the eight
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Fig. 1 The lymphocyte transformation rates (LTR)
of the circulating lymphocytes from the control group
(25 subjects), eight age/sex-matched control subjects,
and the group of eight patients suffering from Crohn's
disease.

patients with Crohn's disease of 35.8 ± 3.2%
(Fig. 1), the difference between the two groups
being highly statistically significant (t = 7-71,
p = < 0 002).

Cultured in homologous AB serum
The mean LTR of cells from the group of eight
age/sex-matched healthy subjects was 48.8 ± 3.0%
whereas a value of 28.8 ± 4.0% was obtained from
the patients with Crohn's disease (Fig. 2). The
difference between these two groups was found to
be statistically significant (p = < 0002). All the
cultures from the patients with Crohn's disease
demonstrated a reduction in LTR when cultured
in homologous AB serum when compared with
culture in autologous serum (Fig. 2), the difference
being statistically significant (t = 2.71, p = <0 05).

Cultured in serum from patients with Crohn's disease
Peripheral blood lymphocytes were obtained from
seven healthy individuals found to have a mean
LTR in autologous serum of 43.8 ± 2.9 %. These
cells were also cultured with the serum from the
patients with Crohn's disease, each being matched
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for age and sex, and a mean LTR of 43.1 ± 3.8%
was obtained. Two subjects showed moderate ele-
vations and one subject a small depression of the
lymphocyte transformation rate.
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Fig. 2 Lymphocyte transformation rates (LTR) of
circulating lymphocytes from patients with Crohn's
disease cultured in 20% autologous serum and in 20%
homologous group AB serum.

ec.

LYMPH NODE LYMPHOCYTES CULTURED IN
AUTOLOGOUS SERUM
The mean LTR of the 16 lymph nodes obtained at
laparotomy from patients without Crohn's disease
was 42-6 ± 2.2%. This compared with a mean of
22.8 ± 40% from the 17 lymph nodes obtained
from the patients suffering from Crohn's disease.
This difference is found to be highly significant
statistically (t = 5-52, p = <0.002).

In Figure 3 it can be seen that in patients without
Crohn's disease the mean LTR of lymph node
lymphocytes in a juxtaintestinal situation (six nodes)
was 44-8 ± 3-3% and the LTR of those at the root
of the mesentery was 43<1 ± 4.0%. Thus in this
group of patients there was no difference between
lymphocytes obtained from the peripheral blood
and either of the two lymph node sites.

Figure 3 also demonstrates the LTR of the cells
obtained from the 10 nodes closely associated with
diseased bowel. These have an LTR of 19.9 ± 3*3%
which contrasts with a value of 28-2 ± 4.9% for
the cells obtained at the root of the mesentery.
In all of these patients studied there appeared to
be a gradient in the degree of non-reactivity to
PHA along the route of lymphatic drainage of the
diseased bowel. These differences were significant
between the peripheral blood and proximal lymph
nodes (t = 3-57, p = <0-05) and between the
proximal and juxtaintestinal nodes (t = 2-45,
p < 0-05).

HISTOPATHOLOGICAL STUDIES
The diagnosis of regional enteritis was confirmed
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Fig. 3 The mean lymphocyte
transformation rates (LTR) of
lymphocytes obtainedfrom
peripheral blood, lymph nodes
at the root of the mesentery,
and nodes adjacent to the
ileum or colon.
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by histology in all cases. At least three sections of
each lymph node were examined and all showed
changes of lymphocyte aggregation, prominent
germinal centres, and increased plasma cells. Nodes
from two patients also showed prominent granu-
lomata. The histological appearances of the nodes
from the patients without Crohn's disease were
normal.
The LTR of the two patients with lymph node

granulomata was 5 and 17% in the juxtaintestinal
nodes, 24X9 and 266% in the more proximal nodes,
and 34-6 and 32X6% in the peripheral blood. This
compared with a mean LTR of 21.6% (juxtaintest-
inal), 28-9% (proximal), and 36.5% in the peripheral
blood in the remainder of the group of patients with
Crohn's disease.

Discussion

Investigation of the immunological reactivity of
patients with Crohn's disease has been of interest
for many years. Initial studies appeared to show
impaired responses to tuberculin injections (Black-
burn, Hadfield, and Hunt, 1939; Phear, 1958;
Williams, 1965). These findings were refuted by the
more controlled observations of Fletcher and
Hinton (1967), and Binder, Spiro, and Thayer
(1966) were able to show normal skin reactions to
oidiomycin, tricophytin, and mumps antigens.
However, in a more dynamic test of delayed hyper-
sensitivity reactions, Jones et al (1969) found it
impossible to sensitize 15 of 26 patients with Crohn's
disease to dinitrochlorbenzene. This apparent de-
pression of lymphocyte immunological competence
was confirmed by Walker and Greaves (1969), who
demonstrated that the peripheral lymphocytes of
patients with Crohn's disease had a diminished
response in vitro to phytohaemagglutinin when
compared with normal age/sex-matched individuals.

These findings are confirmed by the present
studies with transformation rates of peripheral
lymphocytes in autologous serum of 35.8% in the
patients with Crohn's disease compared to 48-3 %
in the normal subjects. The depressed responses of
the peripheral lymphocytes in Crohn's disease could
be explained by the presence of a serum inhibitory
factor, in the same manner that has been postulated
for patients with malignant disease (Whittaker,
Rees, and Clark, 1971). However, lymphocyte
transformation was not improved by culture in
homologous AB serum, and in fact resulted in
decreases in transformation rates in all cultures.
The reason for this decrease is not clear but suggests
that the autologous serum of these patients has
some sustaining quality rather than any inhibitory
factor. Similarly, the culture of normal peripheral

lymphocytes in serum from patients with Crohn's
disease did not diminish the response to phyto-
haemagglutinin. These findings suggest that the
cause of the depressed responses in peripheral
lymphocytes lies within the lymphocyte itself.
The mesenteric lymph nodes of patients with

Crohn's disease are usually enlarged and on histology
show increased aggregations of lymphocytes, in-
creased numbers of plasma cells, reticuloendothelial
proliferation, and, most characteristically, non-
caseating granulomata. These features would, at
first sight, suggest that the nodes are involved in an
intense immunological response. It is remarkable,
therefore, that the lymphocytes isolated from these
nodes show depressed responses to PHA to a
degree that is more severe than that seen in the
peripheral blood. Cells from nodes close to the
diseased bowel have extremely low transformation
rates (19.9 %) when compared with cells from nodes
taken from the root of the mesentery (28.2 %).
In the patients undergoing laparotomy for condi-
tions other than Crohn's disease, the transformation
rates for cells from the two groups of lymph nodes
and the peripheral blood were identical.
Attempts to correlate lymphocyte transformation

rates to the histopathological appearances in the
lymph node were not entirely satisfactory. All nodes
showed changes which have been labelled reactive
hyperplasia and nodes from two patients had granu-
lomata in them. The lymphocytes in these nodes had
particularly low transformation rates. However,
low transformation rates were also seen in cells
from other patients in whom granulomata were
absent. The gradient of responses to PHA by the
lymphocytes from juxtaintestinal nodes to the
peripheral blood suggests that the lymphocytes
are depressed by some action within the diseased
intestine. These cells might then migrate through
the lymph nodes eventually to circulate within the
blood stream and account for the lower transforma-
tion rates to phytohaemagglutinin.
Though the non-specific immunological responses

of lymphocytes in patients with Crohn's disease
are apparently lower than in control subjects,
the results of this study do not exclude an immuno-
logical basis for this disease process. Cells which
have already undergone stimulation in vivo are
less likely to respond to PHA stimulation in vitro.
Thus under these circumstances the result ofimmuno-
logical activity in the lymph nodes may manifest
as low transformation rates i; cell culture, with an
increased proportion of large to small lymphocytes
on histological examination. Since the lymphocytes
which respond to PHA are all thymic derived, an
alternative explanation of the lower transformation
rates in patients with Crohn's disease might result
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from the nodes and peripheral blood containing a
higher proportion of bone marrow-derived lympho-
cytes which are not responsive to phytohaemag-
glutinin. It may now be possible to settle this point
by techniques which demonstrate immunoglobulins
on the surface of bone marrow-derived lymphocytes
(Papamichail, Brown, and Holbrow, 1971). Some
support for a dual cell population is suggested by
the work of Brown, Taub, Present, and Janowitz,
(1970), who demonstrated that the peripheral
lymphocytes from patients with Crohn's disease
showed normal responses to Pokeweed mitogen
whilst exhibiting reduced response to Concanavalin-
A and PHA when compared with cells from normal
subjects.

Thus, while it is improbable that the lymphadeno-
pathy of Crohn's disease is attributable to an im-
munological reaction involving thymus-derived cells,
it is still possible that the enlarged nodes result
from an immunological process involving bone-
marrow-derived lymphocytes.
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