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Abstract

e Diabetes causes a lot of abnormalities in the retina
including up-regulation of intercellular adhesion molecule-1
(ICAM-1) and vascular cell adhesion molecule-1(VCAM-1),
and these changes suggest a role for inflammation in the
development of diabetic retinopathy (DR). In this paper,
we analyzed the important role of ICAM-1 and VCAM-1 on
the damage of vascular endothelial
inflammatory response in DR briefly.
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INTRODUCTION

T he pathogenesis of diabetic retinopathy has lately been
recognized to involve low-grade, chronic inflammation'"’ |

proposed to be the result of persistent hyperglycemia as well as

*!. Up-regulation of inflammatory mediators

of dyslipidemia
and adhesion molecules are early features of diabetic
retinopathy™ | lead to accumulation of leukocytes, altered
vessel reactivity and subsequent activation receptors and
transcription  factors, ultimately result in apoptosis or
proliferation of various cell types in retina, e. g., loss of
pericytes and proliferation of endothelial cells, and finally the

blood - retina barrier (BRB) breakdown '

. These damages
lead to the clinical symptoms of diabetic retinopathy ( DR) ,

such as non-perfusion, retinal hemorrhage and retinal edema

caused by vascular fragility, each of which can cause serious
changes in visual loss.

THE ICAM-1 AND VCAM-1 EXPRESSION IN THE
INFLAMMATORY RESPONSE IN THE DIABETIC
RETINA

Inflammation in the early stage is characterized by the release
of cytokines, which will increase the vascular cell adhesion
molecule-1( VCAM-1) expression. Hyperglycemia triggers an
inflammatory response in the retina of normolipidemic mice
VCAM-1 in
Hypercholesterolemia effectively promotes VCAM-1 expression

and up-regulation of retinal  vessels.
without evident stimulation of inflammation. The results also
suggest a complex role for TNF-a in the regulation of VCAM-1
expression, being protective under basal conditions but pro-
inflammatory in response to diabetes'” . The initial insult that
leads to vascular dysfunction and neurotoxicity in the diabetic
retina probably occurs very early. During early stages of
experimental diabetes, the activation of endothelial intercellular
adhesion molecule-1 (ICAM-1) occurs'®’.

ICAM-1 expression was not significant continuity in normal
human retina, and its expression in the diabetic patients was
significantly higher, there was a small amount of ICAM-1
expression in the quiescent vascular endothelial cells, no
expression of VCAM-1'" .
due to hypoxia and inflammatory mediators, and they secreted
ICAM-1 and VCAM-1'*".

THE DIFFERENCES BETWEEN ICAM-1 AND VCAM-1
IN DR

Limb et al '® found that the vitreous levels of soluble
intercellular adhesion molecule-1(sICAM-1) and soluble vascular
cell adhesion molecule-1(sVCAM-1) were significantly higher

Endothelial cells were activated

in eyes with proliferative diabetic retinopathy (PDR) than in
control cadaveric vitreous, and levels of both two molecules
did not relate to the type or duration of diabetes mellitus.
Hernandez et al' found that the low proportion of VCAM-1
in relation to total vitriol proteins observed in diabetic patients
with PDR suggested that VCAM-1 was quenched by diabetic
retina. Tang et al''® observed the expression of ICAM-1 and
VCAM-1 of 40 cases with diabetes, the results showed that
ICAM-1 was detected in 90% of the cases, VCAM-1 was
found in 80% of the cases in the PDR epiretinal membranes ;
and further, in 77% of the cases ICAM-1 was detected on the
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proliferating endothelial cells and VCAM-1 was found in 81%
of the cases. The expression of cell adhesion molecules,
especially ICAM-1 and VCAM-1

membranes suggests that cell to cell interactions may play a

in diabetic epiretinal

significant role in the development of PDR membranes. In
and VCAM-1 on

proliferating endothelial cells indicates the activation of these

particular, the expression of ICAM-1

cells, which is the first critical step for lymphocyte/endothelial

. . e . . 10
cell interactions and the initiation of immune responses'"-

Olson et al'"'studied the serum levels of sVCAM-1 and
sICAM-1 in the serum of patients with insulin-dependent
diabetes mellitus(IDDM) and varying degrees of retinopathy
and healthy age and sex matched control subjects, found that
sVCAM-1 levels were raised in all patients with IDDM
particularly in those with retinopathy, and sVCAM-1 levels
were highest in patients with PDR. In contrast sVCAM-1
levels were the same in patients and control subjects. The
study of Yoshizawa ef al'"” suggested that the levels of serum
VCAM-1 were not different from normal in the early phase of
DR, but into the sVCAM-1 significantly increased in the PDR
phase. That sVCAM-1 may be derived from the damaged
fragments of the endothelial cells. The levels of serum VCAM-1
may reflect, to some extent, the damage and activity of
endothelial cells'"'.

Endothelial cells release multiple inflammatory mediators and
express various adhesion molecules such as ICAM-1, VCAM-1,
P-and E-selectins'"™-. These are membrane proteins necessary
for anchoring leukocytes to the vessel wall and are well
established markers of endothelial dysfunction in inflammatory

147 Soluble forms of these

conditions such as atherosclerosis
adhesion molecules and selectins have been demonstrated in
serum of diabetic patients, suggesting that they may play a
role in diabetic endothelial activation'” . Moreover, increased
levels of sVCAM-1 have been demonstrated in the vitreous of
diabetic patients'" .

In type 2 diabetic subjects, serum levels of sVCAM-1 and sE-
selectin are increased both in patients with micro-and
macrovascular complications, whereas sICAM-1 levels are
higher only in the microvascular group'” . This suggests
potential differential regulation of adhesion molecules and
maybe also differential functions. In line with this idea,
recent studies have shown associations between sVCAM-1 in
human serum and PDR, but not for sSICAM-1'"*-. ICAM-1 has
been widely used as a marker of endothelial activation in
experimental studies of DR, but much less is known about
VCAM-1 in this context. Dyslipidemia is a well established

M7 and

proinflammatory agent in large arterial vessel disease
could be of importance in the pathogenesis of microvascular
complications of diabetes'™ . It was shown that severity of
retinopathy was associated with increasing serum triglycerides
and inversely associated with high-density lipoprotein( HDL) -
cholesterol levels'”-.
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SUMMARY

ICAM-1 and VCAM-1 play an important role in the damage of
vascular endothelial cells and the inflammatory response, both
of the expression are also different in the different courses of
DR. ICAM-1 and VCAM-1 are closely linked with the
occurrence and development of DR. Control of specific
adhesion molecules could have important implications in the
design of new therapeutic regimens to treat and prevent this
sight-threatening complication of diabetes mellitus.
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