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Tumour infiltrating T cells are present in many
malignancies including most B cell lymphomas.
Most are CD4 positive and many have the
characteristic phenotype of chronically ac-
tivated T cells, suggesting that they have a
functional role in the tumour.! Recent evidence
suggests that T cells may support the pro-
liferation of malignant B cells in low grade
lymphomas.?? In low grade primary B cell gast-
ric lymphoma of mucosa associated lymphoid
tissue (MALT type lymphoma) tumour cells
proliferate in vitro in response to Helicobacter
pylori. This proliferative response requires con-
tact dependent help from H pylori specific
tumour infiltrating T cells.? Follicle centre
T cells are predominantly CD4 positive/
CD45RO positive’ and show evidence of
effector function, in particular the synthesis of
interleukin 4.° The follicle centre, however, is
not a significant site of T cell proliferation.’
There is evidence that T cells with specificity
for antigen accumulate in the follicle centre,
suggesting that they are derived from pro-
liferating precursors in a different micro-
anatomical location.® As part of our continued
study of the role of T cells in B cell lymphomas,
we have quantified T cell proliferation in nor-
mal tonsil and a panel of B cell lymphomas,
including both low and high grade cases of
nodal and extranodal disease, to look for evi-
dence of T cell proliferation as an indicator of
T cell activation, though not necessarily of
effector function.

Methods

TISSUE

A panel of paraffin wax embedded tissues was
selected which included normal tonsil (n=5),
follicular lymphomas (centroblastic/centro-
cytic; n=5, of which two were predominantly
small cleaved cell and three were mixed ac-
cording to the Working Formulation), chronic
lymphocytic lymphomas (n=5), mantle cell
lymphomas (n=3), low grade MALT type
lymphomas (n=5), high grade B cell nodal
lymphomas (n=6), and high grade MALT type
lymphomas (n=3).

IMMUNOHISTOCHEMISTRY

Sections 3-5 um thick were cut onto Vector
Bond coated slides. Sections were stained im-
munohistochemically following antigen re-
trieval using a pressure cooker. Slides in citrate
buffer (pH 6-0) were maintained at 103 kPa
(15 psi) pressure for two minutes. They were
then double stained using rabbit anti-CD3 to
detect T cells and MIB1 to detect the Ki67
antigen in proliferating cells. Binding of anti-
CD3 was detected using an indirect im-
munoperoxidase technique with swine anti-
rabbit immunoglobulins and diaminobenzidine
as chromogen. Reactivity of MIB1 was detected
using biotinylated rabbit antimouse immuno-
globulins followed by avidin conjugated alka-
line phosphatase and fast blue as chromogen.
No counterstain was used. All primary and
secondary antibodies were purchased from
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Table 1 The percentage (+SE) of T cells expressing
MIB1 in normal tonsil and follicular lymphoma. The
range is shown in parentheses

Classification Intrafollicular  Interfollicular

Normal tonsil (n=5) 0-14+0-1 2:6+0-2
(0-0-3) (1-9-3-2)

Follicular lymphoma (n=5) 0-540-2 3-240-2
(0-0-9) (2-5-3-8)

Table 2 The percentage (+SE) of T cells expressing
MIBI in diffuse infiltrates of tumour cells. The range is
shown in parentheses

Classification Percentage of T cells
Low grade
mantle cell lymphoma (n=3) 5-1+0-8 (3-7-6-6)
MALT type lymphoma (n=>5) 83417 (5:0-15)
lymphocytic lymphoma (n=>5) 11:24+3-0 (5-8-22:6)
High grade

MALT type lymphoma (n=3) 15:6+0-5 (14-8-16-6)
nodal B cell lymphoma (n=26) 32-8+3-8 (22:2-47'9)

Dako, High Wycombe, UK. All other reagents
were purchased from Sigma, Poole, Dorset,
UK.

ANALYSIS OF TISSUE SECTIONS

Immunohistochemical reactivity was quan-
tified using a SeeScan image analyser. Fields
under X 400 were viewed on a monitor and
total T cells and the double positive pro-
liferating T cells in a designated area were
marked on the monitor and counted. Fifteen
fields were counted randomly on each slide.
The percentage of T cells expressing MIB1
was then calculated. In tonsil and follicular
lymphomas results for the intra- and inter-
follicular areas were calculated independently.

Results

NORMAL TONSIL

In double stained preparations proliferating T
cells were visualised as those coexpressing CD3
(brown surface stain) and MIB1 (blue nuclear
stain). In normal tonsil the percentage of T
cells expressing MIB1 was highest in the in-
terfollicular T cell zones containing the high
endothelial venules (table 1). Relatively few T
cells in the follicle centres expressed MIB1 in
contrast to the high B cell proliferation fraction.
Therefore, T cell proliferation was not as-
sociated with B cell proliferation.

LOW GRADE LYMPHOMA

The percentage of T cells expressing MIB1
varied between zones of the same lymphoma
and varied between lymphoma types. In fol-
licular lymphoma, as in normal tonsil, the per-
centage of proliferating T cells was highest
in the interfollicular area. Little T cell pro-
liferation was observed in the neoplastic follicle
centres (table 1). In the other low grade lymph-
omas studied T cells were more diffusely dis-
tributed throughout the tumour. There was a
higher percentage of MIBI1 positive T cells
in MALT type lymphoma and lymphocytic
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lymphoma, than observed in normal tonsillar
T cell zones or T cell zones in follicular lymph-
omas, with no overlap in the ranges (table 2).

HIGH GRADE LYMPHOMA

The percentage of T cells expressing MIB1 in
high grade nodal lymphoma was higher than
that observed in normal lymphoid tissue or any
low grade lymphoma (table 2). There was no
apparent correlation between a high percentage
of T cells expressing MIB1 and the expression
of MIB1 in the tumour cell population within
the group of high grade MALT type and high
grade nodal lymphomas.

Discussion
In this study we have confirmed that T cells in
the follicle centres of normal tonsil are not in
cell cycle. This is consistent with their role as
effector T cells which have been shown to
provide contact dependent and cytokine me-
diated help for B cell proliferation. The site of
maximal T cell proliferation was observed to
be the T cell zone. This is consistent with the
distribution of HLLA class II rich dendritic cells
which process and present peptides to CD4
positive T cells. We have shown that, as in
normal follicle centres in the tonsil, the T
cells in malignant follicle centres in follicular
lymphoma are not in cell cycle. T cell pro-
liferation was concentrated in the areas between
the malignant follicles. The T cells associated
with tumour cells in follicular lymphoma prob-
ably have a similar role to normal follicle centre
T cells, providing help for tumour cell pro-
liferation.® There is experimental support for
this in that T cells have been shown to be
able to provide contact dependent help for
proliferation of follicular lymphoma cells in
vitro.2 The relatively low rate of T cell pro-
liferation observed in malignant follicle centres
contrasts with the relatively high rate of T cell
proliferation observed in the tumour nodules in
lymphocyte predominant Hodgkin’s disease.!’
In low grade MALT type lymphoma and
lymphocytic lymphoma the percentage of T
cells expressing MIB1 was higher than the
percentage observed in the T cell zone of nor-
mal tonsil or in follicular lymphoma. This is
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consistent with the presence of T cell activation
in the microenvironment of the tumour cells
in MALT type lymphoma and lymphocytic
lymphoma, but not in follicular lymphoma. In
mantle cell lymphoma a higher percentage of
T cells expressed MIB1 than was observed
in normal tonsil. However, this was not as
marked as in MALT type lymphoma and
lymphocytic lymphoma. We have shown in
earlier studies that proliferation of tumour cells
in low grade gastric lymphoma is dependent
on help from H pylori specific T cells.* In the
case of MALT type lymphoma, therefore, T
cell activation may be in response to H pylori
derived peptides.

It is interesting to note that the rate of T cell
proliferation was generally higher in high grade
lymphoma than in low grade lymphoma. This
difference was particularly marked in the nodal
lymphomas studied. This is consistent with
another study showing that the expression of
HILA class II antigens by T cells increases with
increasing lymphoma grade.! This suggests that
transformation from low to high grade lymph-
oma is associated with an increase in T cell
activation. The significance of this is not yet
known.
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