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Abstract. The number of patients suffering from diabetes
mellitus is constantly rising worldwide, and diabetic
retinopathy (DR) has become the most frequent cause of
postnatal blindness. Vascular endothelial growth factor
(VEGF) is known to play a central role during DR
development. Thus, inhibiting the effects of VEGF may
hamper the disease progression, and gene transfer of the
soluble VEGF receptor sflt-] is an attractive approach for this
purpose. However, the lack of suitable animal models hindered
the evaluation of this strategy. Recently, the spontaneously
diabetic non-obese Torii (SDT) rat was established and is
considered as one of the ideal models for human DR. In this
study, we evaluated the efficacy of gene therapy in SDT rats
by using adeno-associated viral vectors (AAV-sfit-I) injected
into the subretinal space. Thirty weeks later, the progression
of DR was assessed by fluorescein angiography using three
parameters; the presence of an avascular area, extensive
hyperfluorescein and arterial narrowing. These changes were
significantly less evident in the ‘treated’ eyes than in the
control. No adverse effects were observed throughout the
study. These results indicate that local sflt-1 gene transfer
inhibits DR progression in SDT rats and offers powerful
therapeutic potential for the management of human DR.

Introduction
Diabetic retinopathy (DR) is one of the major complications

of diabetes mellitus (DM), and the most frequent cause of
postnatal blindness (1,2). The number of patients suffering
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from DM is steadily increasing worldwide (3), and the
prevention of DR has become a matter of great importance.
Unfortunately, the number of patients who are losing their
vision due to DR is increasing despite the technological
advancements, especially laser photocoagulation and vitreous
surgery. Therefore, the development of a novel therapeutic
approach to prevent DR progression has a vital significance.

Proliferative diabetic retinopathy (PDR) is an advanced
form of DR characterized by neovascularization, vitreous
hemorrhage and tractional retinal detachment. Although a
number of biochemical changes, including increased polyol
pathway activity (4,5), activation of protein kinase C (6-8)
and accumulation of advanced glycation end-products (9,10)
were reported in the development of PDR, vascular
endothelial growth factor (VEGF), a potent endothelial cell-
specific mitogen, plays a critical role in the angiogenesis of
PDR (11-13). The actions of VEGF are mediated by the fms-
like receptors, Flt-1 and Flk-1/KDR, which are expressed on
vascular endothelial cells, and result in endothelial cell
proliferation, migration, and increased vasopermeability with
tyrosine kinase activity (14-17). Expression of VEGF is
upregulated by hypoxia, and increased vitreous VEGF levels
were observed in patients with PDR (12,18,19). Moreover,
overexpression of VEGF by photo-receptors in transgenic
mice promoted retinal neovascular-ization (20), whereas
antagonists for VEGF suppressed neovascularization in the
retina and iris (13,21,22). A soluble form of the VEGF
receptor Flt-1 (sFlt-1) is the only known endogenous specific
inhibitor for VEGF, and has drawn considerable attention for
its potential clinical application in the inhibition of
angiogenesis (23-28). It lacks the immuno-globulin-like
domain, the transmembrane spanning region and the
intracellular tyrosine-kinase domain. The anti-angiogenic
activity of sFlt-1 results from the inhibition of VEGF by two
mechanisms; the sequestration of VEGF and the formation of
inactive heterodimers with membrane spanning isoforms of
the VEGF receptors Flt-1 and KDR (26,29). Studies have
shown that the administration of viral vectors encoding sfIr-1
inhibited retinal neovascularization in animal models (30,31).
However, the actual merits of sFlt-1 in clinically relevant DR
models have not been evaluated.





