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dominant negative c-src was found to reduce
VEGF production. Other studies have sug-
gested that tumour suppressor genes such as
VHL and p53 may downregulate VEGF at a
post-transcriptional level.69 87 These signalling
systems are potential targets for therapeutic
intervention in the context of alterations in
VEGF production. Treatment strategies that
interfere with vascularisation and hence pro-
gression of growing tissue mass, such as the
arthritic pannus or developing tumour, offer a
promising approach to treatment of angiogen-
esis dependent disease.

It is also emerging that many activities of
endothelial cells may overlap in terms of the
responses they induce. For example, tissue fac-
tor, the principal initiator of coagulation in
vivo, which is rapidly induced on endothelium
by TNFa,39 may also control angiogenesis.
Tumour cells transfected to overexpress tissue
factor were found to release more VEGF than
control transfectants,55 suggesting that coagula-
tion and angiogenesis may be intrinsically con-
nected. Adhesion of leucocytes to endothelium
and of endothelium to extracellular matrix
proteins is also of paramount importance in the
formation of new blood vessels.89 Integrin
aVP3, which binds vitronectin, fibronectin, von
Willebrand factor, fibrinogen, and thrombo-
spondin, is expressed on newly formed blood
vessels,90 although the mechanism by which
aVf3 functions in angiogenesis is unclear.
Interestingly, soluble E-selectin and VCAM-1
were demonstrated to promote angiogenesis in
rat cornea and induce chemotaxis of human
endothelial cells,9" which may be of particular
relevance in RA. Finally, chemokines, which
are key regulators of leucocyte activation and
selective extravasation exhibit both pro- and
anti-angiogenic activities," thus integrating
different elements of the endothelial response.

Summary
Many pathological states, such as RA, asthma,
atherosclerosis, Crohn's disease, ischaemia-
reperfusion injury, graft rejection, vasculitis,
and transplant rejection share common fea-
tures of alterations in endothelial cell function,
such as changes in adhesion molecule expres-
sion or neovascularisation, although the incit-
ing events are widely different. The importance
in arthritis of a series of cytokine mediated
reactions associated with massive leucocyte
infiltration and neovascularisation, make RA a

potential paradigm for other inflammatory dis-
eases. Increased understanding of the mecha-
nisms of vascular endothelial responses may in
the future lead to interventions designed to
modulate endothelial activities-either by sup-
pression of pro-inflammatory events such as
leucocyte adhesion or by enhancement of anti-
inflammatory reactions such as release of anti-
angiogenic chemokines-and hence more suc-
cessful treatment of inflammatory conditions.
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