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Abstract

antigens are able directly to examine the expression of multiple antigens on the
surface of lymphoid cells in Ulcerative colitis lesions.
Materials and methods: Using dual-immunofluorescence for investigated the
coexpression of (CD3-CD19 and CD4-CD8) antigens on infiltrated lymphocytes of 47
patients with ulcerative colitis and 10 subjects from control group. Total and
differential T cells as well as plasma cell counts were recorded in all tissue samples.
Non parametric Kruskal-Wallis test was used to compare the median cell counts
among different study groups.
Results: T lymphocyte, T-cell subtype and plasma cell in UC were high with highly
statistical significant difference when compared with those in normal control subjects
T cell UC (301.39) Controls (35.48), T-helper 2 UC (228.41) Controls (24.75), T-
helper 1 UC (54.21) Controls (13.45) and plasma cell UC (45.46) Controls (12.94).
Recorded values of were different and increased according to modified Geboes
histological grades of disease activity T lymphocytes (=0.944) followed by T helper
2 subtype (r=0.821), T helper 1 (r=0.653) and B lymphocyte (r=0.237).
Conclusions: The increased number of lymphocyte subsets was found in the UC
lesions and correlated with different histological grades of disease activity.
Key words: Ulcerative colitis, disease activity and lymphocytes.

Background: Fluoresceins labelled monoclonal antibodies against cell surface
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Introduction

Ulcerative colitis (UC) is an
inflammatory disease of the rectal and
colonic mucosa and seems to result
from a complex series of interactions
between susceptibility genes, the
environment and the immune system -
? The total numbers of infiltrating
subpopulations of lymphocytes are
increased, not normally present in the
lamina propria of the intestine ©*
indicating ongoing recruitment to the
inflamed bowel, bearing in mind their
function, lymphocytes may contribute
to intestinal damage ©'. it appears as
though the T-cell response to the
antigens 1is not T-helper (Th) 1
dominant as in the case of Crohn's
disease but rather is either Th2
[interleukin (IL)-4, 1IL-13] or is
mediated by specialized cells such as
natural killer (NK) T cells (IL-13).
Lamina propria T cells from ulcerative
colitis patients produce significantly
greater amounts of [L-13 ©,

The histological examination of
routinely processed colonic sections
indicates alterations in intensity and
composition of the lamina propria
infiltrate, which allow a distinction
among different disease activity
patterns. Over the years, several
microscopic scores for the assessment
of disease activity in UC have been
developed, generally for study
purposes ¥ it could be used to
document disease evolution, or to
assess clinical efficacy in therapeutic
trials and prediction of relapse @ '%.

So, by application of our simple
basic  immunological  knowledge
through examination of lymphocytes
subpopulations in tissue biopsies by a
sensitive and specific assay (dual
immunofluorescence cellular staining)
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could open a way toward proper
assessment of in the degree of bowel
inflammation. This study was designed
to determine the significance and
prognostic value of various infiltrating
lymphocytes in ulcerative colitis.

Materials and Methods

Samples

Forty seven archived paraffin-
embedded blocks of UC patients
samples diagnosed at the Gastro
Intestinal Tract and Liver Disease
Hospital-Baghdad to have ulcerative
colitis were included in this study.
Patient’s characteristics are presented
in Table 1.

Haematoxylin and  Eosin
stained sections were examined by the
same senior pathologist to confirm the
diagnosis and assign the grade of
activity of inflammation based on
simplification of the activity scale
proposed by Geboes et al., 2000 as
follows:

Immunoreagents and
chemical procedures

Thin paraffin-embedded
sections (4 pm thick) of UC and
resection margin tissue section were
mounted on poly-l-lysin-couted
(positively charged) slides for the
immunocytological characterization in
these tissue sections.

Lymphocytes  subpopulations
were identified by two sets of dual
staining monoclonal antibodies labeled
with FITC and RPE as ordered as
(anti-CD3, anti-CD19 and anti-CD4,
anti-CDS8) respectively.

Direct dual — Immunofluorescence

procedure:

1. Dewaxing and rehydration: paraftin
embedded sections were placed

immunocyto-
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inside a hot air oven at 65°C

overnight, then dipped in xylene and

ethanol containing jars in the
following order:

Xylene for 5 minutes.

. Fresh xylene for 5 minutes.

Absolute ethanol for 5 minutes.

. Ethanol (95%) for 5 minutes.

Ethanol (70%) for 5 minutes.

Ethanol (50%) for 5 minutes.

. Distilled water for 5 minutes.

. For blocking the non-specific
binding sites, 100 pl of a protein-
blocking reagent was placed onto
the section and incubated for 10
minutes in a humid chamber at
room temperature. Then slides were
drained and blotted gently.

3. 50 ul of diluted primary antibody
was placed onto the section and
incubated for 1 hour at 37°C in a
humid chamber. After incubation,
the slides were drained and blotted
gently.

4. Slides were dehydrated by dipping
in ascending concentration of
ethanol and xylene containing jars
in the following order:

. Ethanol (50%) for 5 minutes.
Ethanol (70%) for 5 minutes.
Ethanol (95%) for 5 minutes.

. Absolute ethanol for 5 minutes.
Fresh xylene for 5 minutes.

. A drop of mounting medium (DPX)
was placed onto the xylene-wet
section then quickly covered with a
cover slip.
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6. Slides were examined under
fluorescent microscope at X400
magnification.

Statistical analysis:

Data were recorded as median
values and non parametric Kruskal-
Wallis test for one way ANOVA was
used to compare the median cell counts
among different study groups and p-
value <0.05 was considered significant.

Results

All cases were investigated for
determining CD3/CD19 and CD4/CDS§
expression based on dual
immunofluorescence staining
technique and recorded as total number
of T CD3+, T-helper 1 cells (CD8+),
T-helper 2 cells (CD4+) and plasma
cells (CD19).

In table 1, the result showed
that the mucosa in UC colon tissue was
characterized by a 8.5 fold increase in
lymphocytes compared with normal
colon. For all lymphocytic infiltrates
there were highly statistical significant
difference between UC patients and
control T cell (CD3+)UC (301.39)
Controls (35.48), T-helper 2 (CD4+)
UC (228.41) Controls (24.75), T-
helper 1 (CD8+)UC (54.21) Controls
(13.45) and plasma cell (CD19+) UC
(45.46) Controls (12.94), reflecting the
inflammatory status of colonic mucosa
(figure 1).

Table 1. Result of comparison for total T cells and different subsets of T cells between
UC lesions and control.

T cell (CD3") B cell (CD19" | T-helper 2 (CD4"” | T-helper 1 (CD")
UC (47) 301.39 (86.39%) | 45.46 (13.11%) | 228.41 (75.79%) | 54.21 (17.99%)
Controls (10) | 35.48 (73.28%) | 12.94 (26.72%) | 24.75 (69.76%) | 13.45 (37.91%)
UC : Controls | 8.5:1 3.5:1 9.23:1 4.03:1
UC versus <0.001%** <0.001%** <0.001%* <0.003*

* = statistical significant difference.
** = highly statistical significant difference.
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According to  histological
grading, our records were classified
and compared in Table-2. The results
showed that there were highly
statistical significant differences for all
cell types reflecting the constituents of
inflammatory cells in the colonic
mucosa in relation to the grade of
disease activity. This inclination was
further explained in figure 2 and
correlation coefficient between
lymphocyte subsets and histological
grade shown in the legend of figure 1.
The highest association found with T
lymphocytes (r=0.944) followed by T
helper 2 subtype (r=0.821), T helper 1
(r=0.653) and B lymphocyte (r=0.237).

Discussion

The immunophenotyping of cellular
subsets seen in Ulcerative colitis tissue
biopsies  forms the basis of
understanding the cellular immune
response in various disease activity
patterns. In UC disease there is
infiltration of the mucosa with
}lyln}lz))hocytes, both T cells and B cells

As shown in this study,
however, the proportions of T
lymphocyte subsets, as defined by
monoclonal antibodies, do not differ,
either in the epithelium or in the
lamina propria, from those seen in
normal colonic mucosa. This is true
both in ulcerative colitis and in Crohn's
disease, regardless of disease activity
or mode of treatment. These mucosal
populations are also similar to those
seen in normal small intestine this
findings indicate that the pathogenesis
of inflammatory bowel disease does
not depend upon an imbalance of the
immunoregulatory T cells defined by
the monoclonal antibodies used in this
study. They also suggest that the
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reduction in the number of circulating
T lymphocytes seen in patients with
inflammatory bowel disease, without
alteration in the proportions of T cell
subset ¥ may well be because of
sequestration into involved mucosa.
This emphasises the need to study
events in the mucosa rather than those
in the peripheral blood.

The total number of cells of the
inflammatory infiltrate was more than
the total number of cells that were
stained  with  dual = monoclonal
antibodies (immunofluorescence). This
indicates that there may be other cells
that form part of a chronic
inflammatory infiltrate including the
fibroblasts, histiocytes, macrophages
and  dendretic cells Y. The
inflammatory cellular infiltrate in
active lesions contained a large number
of CD3 + cells but a low CD4+ and
CD8+ cell count. By comparing the
immunophenotype of different disease
activity lesions of UC, we were mostly
able to confirm the previous reports of
other researchers that the bulk of the
inflammatory infiltrate is made up of T
cells "> 11D The predominant cells in
the inflammatory infiltrate are CD3+
cells and less CD19 B cells, and a
small percentage of CD4+, CD8+ cells.
Also a large percentage of cells were
seen in the infiltrate, which were
CD3+, CD4- and CD8-, these were
presumed to be gamma delta cells.

UC is also characterized by a
special distribution of inflammation
and architectural distortion with
increasing intensity from the proximal
towards the distal colon. Regarding T
cells, total numbers of T cells are
increased in tissue samples '* while
the ratio of CD4+ to CD8&+ cells is
unchanged in patients with ulcerative
colitis .
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Table 2. Result of comparison for total T cells and different subsets of T cells among

different study groups of UC lesions.

T cell (CD3") | B cell (CD19” | T-helper 2 (CD4" | T-helper 1 (CD8")
Grade 1 (7) | 175.39 27.11 138.11 46.11
Grade 2 (6) | 240 35.5 205 39.5
Grade3 (9) | 268.5 41.83 204.33 35.33
Grade 4 (8) | 298.22 34.5 190.4 22.9
Grade 5(8) | 358.83 62.33 256.67 71.17
Grade 6 (9) | 466.83 51.17 305.17 62
Among grades | <0.001** <0.001** <0.001** <0.001**

* = statistical significant difference.
** = highly statistical significant difference

Figure 1. Dual immunofluorescence (A, B, C and D) staining of ulcerative colitis
lesions (X400). Colon stained with Anti (CD3-CD19) antibodies. (A) Stained cells
can be seen in aggregates near the muscularuis mucousa and extended through lamina
properia showing several T-cells (CD3+ve) (1) and fewer plasma cells (CD19+ve) at
the crypts base near the muscularis (basal plasmocytosis) (2) (grade III). (B) T-helper
2 (CD4+ve) (3) extensively infiltrated through lamina properia and fewer T- helper 1
(CD8+ve) transmucousal infiltration seen in this section (4) (grade II). (C) Both T-
cells and plasma cell were distributed in the lamina properia, note that plasma cells in

the base of mucousa and between crypts (5) (grade II). (D) Extensive random

infiltration of both helper-1 and helper-2 cells among destructed crypts (6) (grade VI).
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Figure 2. Scatter blot showing the distribution of cellular phenotype in correlation with

histological grade.

Inflammation is characterized
by increased intensity of the lamina
propria  cellular infiltrate  with
alterations of the composition and
changes in distribution %) The normal
lamina propria infiltrate is located in
the upper part of the mucosa and this
pattern persists in infectious colitis. In
UC, the infiltrate is more extensive and
extends diffusely towards the deeper
part (transmucosal) with accumulation
of plasma cells near the mucosal base,
in-between the crypt base and the
muscularis mucosa (basal
plasmacytosis), is common. Focal or
diffuse basal plasmacytosis (combined
with crypt distortion) is a strong
predictor for the diagnosis of chronic
idiopathic inflammatory bowel disease
(IBD) and occurs in over 70% of the
patients %

1. Increasing attention is being
paid to the role of mucosal, rather than
circulating, lymphocyte subpopulations
in the pathogenesis of intestinal
diseases such as inflammatory bowel
disease. Study of tissue sections
enables analysis of cell populations
and their interactions in situ, as well as
examination of the local
microenvironment. Only such a
combined fluorescence labeling will
increase our understanding of the role
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of the intestinal immune system in
health and disease.
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