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Tissue factor in inflammatory bowel disease

Figure 4 Colonic Crohn’s
disease. Fibrin deposition
at the level of the epithelial
basal lamina and inflamed
mucosa (fibrinogen
immunostaining).

Figure 5SA  Ulcerative
colitis. Deterioration of
collagen rype IV
immunostaining in the
epithelial basal lamina
(arrowed) associated with
mucosal inflammation.
Vascular basal lamina is
well preserved.

Figure SB  Ulcerative
colitis. Deterioration of
rissue factor
immunostaining in the
epithelial basal lamina
(large arrow) in inflamed
mucosa. Macrophage-like
cells stain posirively for
tissue factor (small arrow).
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Fibrinogen and platelet glycoprotein 1lla

In contrast to Crohn’s disease, fibrin deposi-
tion at the level of the epithelial basal lamina
in areas of mucosal inflammation and ulcera-
tion was erratic or absent in ulcerative colitis.
This was seen in parallel with the deteriora-
tion in immunostaining of both collagen type
IV and tissue factor. Fibrin microthrombi,
such as those seen in Crohn’s disease, were
not seen in the sections of ulcerative colitis
studied. Platelet glycoprotein IIla positive
thrombi, however, were seen in the presence
of inflammation, in vessels underlying both
ulcerated and non-ulcerated mucosa. Vessels
deep to the lamina propria showed no evi-
dence of either inflammation, tissue factor
expression, or microthrombi.

Discussion

This study describes some novel observations
of the patterns of intestinal tissue factor
expression in both normal and pathological
states. Drake er al provided the original
description of the localisation of tissue factor
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in the normal gastrointestinal tract®: in their
specimens they noted that there was an
intense localisation of tissue factor in the one
to two cell thick layer of pericryptal fibro-
blasts, located immediately below the epithe-
lial basement membrane. We found that in
normal intestine, tissue factor is essentially
expressed in a continuous layer along the
epithelial basement membrane, with only the
occasional fibroblast exhibiting positive stain-
ing within the lamina propria. We observed
that it is during the early stages of inflamma-
tion that subepithelial macrophages and
fibroblasts become positive for tissue factor.

This apparent disparity in results may be
explained by the relative intervals between
resection and snap-freezing of tissues in the
two studies. In the former study, tissues were
obtained from surgical and necropsy speci-
mens, and frozen within six hours of
removal,? in the present study tissues were
snap frozen immediately after surgical resec-
tion and heparin-saline perfusion. During
prolonged post-surgical episodes of mucosal
ischaemia pericryptal fibroblasts could have
been induced to express tissue factor.

There were notable differences in the
immunostaining patterns for both tissue fac-
tor and collagen type IV between specimens
from Crohn’s disease and ulcerative colitis.
These differences were evident in the epithe-
lial basal lamina during inflammation, but
before mucosal ulceration. In the inflamed
mucosa of Crohn’s disease, collagen type IV
staining is preserved and tissue factor staining
intensifies. In contrast, in ulcerative colitis,
epithelial basal lamina seems to be an early
focus of tissue damage, and loss of collagen
type IV staining is accompanied by loss of
staining for tissue factor. Donellan’s detailed
study of the early ultrastructural changes in
ulcerative colitis'® describes the earliest
demonstrable abnormality as focal degenera-
tion of the “reticulin” component of the
epithelial basal lamina, and this is supported
by the observations of others?: Donellan
noted that foci of degenerating basal lamina
gradually extend to involve more and more of
this layer, and our observations lend support
to these findings.

In parallel with the degeneration of the
epithelial basal lamina in ulcerative colitis, tis-
sue factor immunostaining deteriorates with
progressive inflammation. Loss of the
integrity of the tissue factor haemostatic bar-
rier in ulcerative colitis may be an important
contribution to the chronic blood loss that is
a feature of this disease.'®

The problems associated with quantifying
the changes of tissue factor expression in
immunohistochemically processed specimens
are acknowledged. We are presently conduct-
ing hybridisation studies that may allow us to
identify the cellular source of tissue factor in
the gut. This technique might also allow the
quantification of intestinal tissue factor
expression in normal and pathological states.

As far as we are aware this is the first
report of the immunohistochemical localisa-
tion of pathological tissue factor expression in
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macrophages and vascular endothelium. This
cellular procoagulant activity can be induced
by cytokines including IL-1,>7-° concentrations
of which are raised in the intestine in inflam-
matory bowel disease.???*> Matsumoto et al
recently provided immunohistochemical evi-
dence of endothelial IL-1 expression in
mucosal vessels in ulcerative colitis.”
Endothelial cell IL-1 expression by these ves-
sels might contribute to the induction of tis-
sue factor which has been demonstrated in
this study. In ulcerative colitis vessels deep to
the lamina propria did not express tissue fac-
tor and this agrees with the characteristic
localisation of inflammation to the mucosa in
this condition.

In Crohn’s disease tissue factor expression
was evident in some submucosal vessels
which were the site of cellular infiltration of
the vessel wall—that is, vasculitis. This was a
focal event with adjacent vessels devoid of
any tissue factor activity, an observation
which suggests that the inflammatory stimu-
lus for vascular inflammation derives from,
and is localised to, the affected vessel. These
submucosal changes are seen before both
inflammation and ulceration of the overlying
mucosa.

The functional activity of the tissue factor
in these inflamed vessels is suggested by the
presence of both fibrin and platelets, features
which were not seen elsewhere in the submu-
cosa in serial tissue sections. Some obviously
inflamed vessels did not stain for tissue fac-
tor, despite indirect evidence of procoagulant
activity in the form of fibrin and platelet
deposition. It is possible either that epitopes
recognised by the cocktail of anti-tissue factor
monoclonal antibodies were masked by prod-
ucts of coagulation, that tissue factor (having
initiated the coagulation process) was no
longer expressed in these inflammatory foci,
or that tissue factor was not the stimulus that
initiated coagulation.

We recently obtained serological evidence
for persistent fibrin formation in both clini-
cally active and inactive phases of Crohn’s
disease,?* data which corroborate the present
immunohistochemical findings. Mesentric
vasculitis is probably responsible, at least in
part, for these systemic changes.

Based on our observations we suggest that
damage to the functional integrity of the tis-
sue factor layer in the lamina propria may
predispose to gastrointestinal bleeding, a fea-
ture particularly of ulcerative colitis'® (and
which may be relevant to other pathological
and iatrogenic conditions). The pathological
induction of monocyte or macrophage and
vascular endothelial cell tissue factor expres-
sion reported in this study is likely to initiate
the fibrin deposition and microvascular
thrombosis which are part of the pathogenesis
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of Crohn’s disease.
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