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The number of age-related diseases such as osteoporosis and  age-related macular degeneration
(AMD) has remarkably increased over the years. Itisa matter of urgency to establish preventive
strategies for these disorders. Bisphosphonates were developed as powerful inhibitors of osteoclasts
and are commonly used to treat and prevent osteoporosis. Many recent reports have suggested
multiple pharmacologic effects of bisphosphonates, such as antiangiogenic effects and the induction
of apoptosis in tumor cells, which make bisphosphonates widely interesting compounds. My
purpose inthe experiments here was to evaluate the therapeutic effects of bisphosphonates on
ocular diseases, especially AMD.

Laser spots in control mice showed remarkable leakage in dye, indicating the existence of
choroidal neovascularization (CN'V) on experimental day 7 that naturally decreased on day 14.
Mice freated with clodronate or alendronate showed weaker visual leakages on experimental day 7
and day 14. Semiquantitative analyses revealed a significantly smaller leakage area in mice treated
with alendronate or clodronate than in control mice.
~ A thick, wide CNV was found at the sub-retinal pigment epithelium (RPE) and the subretinal
space with ruptured Bruchmembranes on day 7 in control mice. CN'Vs found in alendronate- or
clodronate-treated mice were obviously smaller than those in control animals. Immunoreactivities
of VEGF and integrin aV were remarkably attenuated in mice treated with alendronate. Mice
treated with clodronate showed weak VEGF and integrin  aV immunoreactivities.

VEGF-A, -B, and -C gene expression was upregulated by type I collagen. Alendronate
suppressed the gene expression of all VEGF subtypes dose dependently except for VEGF-B. The
whole integrin gene family was upregulated by type I collagen and inhibited by alendronate in a
dose-dependent manner. In contrast, clodronate did not show any effect on selected RPE gene
expression patterns grown on type I collagen.

In the present study, 1 demonstrated the suppression of laser-induced CNV by the administration
of bisphosphonates in vivo. However, these results suggest that each drug has a different
mechanism to inhibit CN'V.

The candidate, having completed studies on laser-induced choroidal neovascularization in
mice, with a specialty in effect of bisphosphonates, and having advanced the field of knowledge in
the area of Ophthalmology, is hereby recognized as having qualified for the degree of
Ph.D.(Medicine)



