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Levels of vascular endothelial growth factor are elevated in the vitreous of patients with subretinal neovascularisation
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Figure 1 Vascular endothelial growth factor (VEGF)

concentration in vitreous of patients undergoing vitrectomy
for removal of non-age-related subfoveal neovascular
membranes (SEFNM), idiopathic full thickness macular
holes (FTMH), and proliferative diabetic retinopathy
(PDR). The mean concentrations of VEGF (arrowhead)
in vitreous from SENM, PDR, and FTMH groups were
27-8 (2:22), 37-77 (3:28), and 16-62 (0-9) ng/mi,
respectively.

Results

The level of VEGF in the vitreous was detected
with a specific antibody using ELISA with
sensitivity of 0-5 ng/ml. The intra-assay varia-
tion for this ELISA was 5:9-7-5% and the
interassay variation was 4-8-6°5% (Table 1).
The mean level (SE) of VEGF in the SFNM
group was 27-78 (2-22) ng/ml (n=8) and in the
FTMH group was 16-62 (0-9) ng/ml (n=18).
The difference between these two groups was
significant (p=0-001, Wilcoxon rank sum
test).

The levels of VEGF were highest in eyes
with PDR with a mean level of 37-77 (3:28)
ng/ml (n=16). These levels were significantly
higher than in FTMH group (p=0-0001) and
the SFNM group (p=0-028). The difference
between all three groups is illustrated graphi-
cally in Figure 1. The presence of VEGF was
also confirmed by western blot analysis.
Vitreous samples denatured in sample buffer
were separated by SDS-PAGE on 10% gel. An
immunoreactive band corresponding to molec-
ular weight of 42 kDa was detected in the
SFNM and FTMH samples (Fig 2). In most
but not all the patients, the levels of VEGF

Figure 2 Western blot analysis using specific VEGF ¢5 antibody of vitreous from SENM
(lanes 2-5), FTMH group (lanes 6-9), and 2 ng of human recombinant VEGF 5 (lane
1): 125 ul (approximately 1-5 ug of protein) of vitreous was used for the experiment. The
proteins were separated by SDS-PAGE run at 4% for the stacking gel and 10% for the
running gel and then transferred to Hybond-ECL membrane.
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determined by ELISA, compared well with
those determined by western blot analysis
and scanning densitometry (data not shown).
This was perhaps expected since we lacked an
internal control to make sure that an equal
amount of protein from the vitreous sample
was loaded per well. For this reason the
western blot analysis was used mainly for
qualitative and not quantitative determination
of vitreous levels of VEGF.

Discussion

Subretinal neovascularisation is a devastating
complication of macular diseases, the most
common being age-related macular degenera-
tion (ARMD). Most theories of the subretinal
neovascular process implicate the occurrence
of breaks in Bruch’s membrane as the initial
step. It is likely that once these breaks occur a
reparative process, similar to wound healing, is
initiated that stimulates endothelial cell pro-
liferation and fibroglial scar formation.! 16

In this study we demonstrated by ELISA
and western blot analysis that VEGF is present
in the vitreous of patients with subfoveal neo-
vascular membranes (SFNM) and the levels
are significantly higher compared with eyes
with FTMH, which is a non-ischaemic, non-
neovascular disorder. This finding differs from
the recent study of Aiello ez al4 in which it was
suggested that vitreous samples from patients
with neovascular membrane had no detectable
level of VEGF. However, some recent studies
do suggest the involvement of VEGF in the
pathogenesis of subretinal neovascularisation.
Malecaze et al® have been able to demonstrate,
using the method of reverse transcription-poly-
merase chain reaction, the VEGF is expressed
in samples of neovascular membranes. Im-
munohistochemical studies have also localised
VEGF in the retinal pigment epithelial cells
(RPE) and other cells surrounding the sub-
retinal membrane in postmortem eyes and in
surgically removed membranes.!” 18 Although,
RPE cells have been shown to synthesise and
secrete VEGF in vitro and in situl?® other cellu-
lar components of the neovascular membranes
such as fibroblasts or macrophages could also
be a likely source of VEGF. The latter are
present in the majority of active subretinal neo-
vascular complexes and represent an inflam-
matory component of the disease process.!5 16
In a recent report, Motokura et al 2% were able
to demonstrate that subretinal neovascularisa-
tion can be induced in the rat by injection of
VEGTF into the subretinal space.

All our patients with SFNM were young
with focal abnormalities of the RPE-Bruch’s
membrane-choriocapillaris complex due to
inflammatory or idiopathic causes. A recog-
nised stimulus of VEGF production is inflam-
mation,!® and three of the patients in the
present study had recognisable evidence of
prior choroiditis, in the form of inactive chorio-
retinal scars. Interestingly, two of these cases
had the highest measurable levels of VEGF in
the study group. Not surprisingly, the levels of
VEGTF found in cases with SFNM were signifi-
cantly lower than those found in the diabetics
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with proliferative diabetic retinopathy. This
could be explained by the fact that SFNM is a
focal process whereas PDR involves very
extensive areas of retinal ischaemia. The obser-
vation that VEGEF is elevated in the vitreous of
patients with PDR is consistent with other
reports? > 21 22 but the mean concentration of
VEGEF is different; 37-77 ng/ml in the present
study compared with 4 ng/ml reported by
Aiello et al* and 1-164 ng/ml reported by
Adamis et al.?> The mean value in the present
study is in line with 28 ng/ml reported by
Plouet et al?* but is lower than 88 ng/ml
reported by Malecaze et al.’> One possibility for
this large variation in VEGF levels found in the
different laboratories is perhaps the timing of
vitreous sampling. Aqueous levels of VEGF
have been reported to decrease before regres-
sion of new vessels in monkeys with iris neo-
vascularisation. This could also account for the
large variability in the vitreous VEGF levels in
patients with PDR found by us and all the
other workers.45 2324 Variations in the stan-
dard diluent, incubation time, temperature,
pipetting and age of the antibody are also likely
to effect the sensitivity and the measurement
of VEGF by ELISA in the different labora-
tories.4 52324

Although photocoagulation is effective in
preserving central vision in extrafoveal or
juxtafoveal lesions?!25-27 recurrences are
common and frequently involve the fovea,
resulting in permanent loss of vision.22
Photocoagulation treatment of subfoveal
lesions is, in general, unsatisfactory with initial
profound decrease in central vision.28
Subfoveal membranes can be removed by sur-
gical techniques and restore acuity in selected
cases.!3 Patients with ARMD tend to fare
poorly with surgery, and the best candidates
seem to be those with ocular histoplasmosis or
idiopathic lesions that have relatively focal
areas of disease.!* The findings that elevated
levels of VEGF are present in the vitreous of
eyes with non-age-related subretinal neovas-
cularisation would suggest that VEGF may be
similarly involved in subretinal angiogenesis. If
these results are confirmed by larger studies,
further investigations on the action of VEGF
in the subretinal space may lead to novel
therapies with antibodies or other inhibitors of
VEGTF that might involve less tissue destruc-
tion and better preservation of vision than
photocoagulation or surgical removal.

Presented in part at the 1995 ARVO meeting, Fort Lauderdale,
FL, USA. '
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