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& "}ﬁ & English Abstract

Age-related macular degeneration (AMD) is one of the common ocular
diseases recently. Inflammatory lesion of retinal pigment epithelium is one
aspect of the pathogenesis. Enzymes that prevent AMD from worsening has
been reported to promote anti-inflammatory or antioxidant effects on retinal
pigment epithelial cells (RPE cells). Mammalian glutaredoxin-3 (Grx-3) is
considered one of the crucial proteins regulating cellular redox homeostasis,
also related to the survival and transfer of several cancer cells. Therefore, we
aimed to investigate the role of Grx-3 in human retinal epithelial cell line,
ARPE-19. While there was no significant difference in ARPE-19 cell viability
after a short-term Grx-3 overexpression, a long-term overexpression
decreased cell viability and increased cellular ROS level. Identical results
were observed in HeLa cells. Some studies have indicated the role of Grx-3
in cellular iron transport and metabolism, which led us to discovering the rise
of intracellular free iron after a long-term Grx-3 overexpression through
calcein release assay and cellular aconitase activity measurement. We infer
this phenomenon to the reason of decreased cell viability. In addition,
although Grx-3-overexpressed cells cannot resist diamide-induced apoptosis,
caspase 3/7 activity in both normal and diamide-treated cells were limited.
Besides, during our research, Grx-3 showed the ability to ameliorate
inflammation in ARPE-19 cells by inhibiting TNF-a induced NF-kB (p65)
activation, which consequently downregulated ICAM-1 and reduced
monocyte (THP-1) adhesion.

In conclusion, our research indicates that Grx-3 is capable of protecting
RPE cells from inflammatory damage and interfering with apoptotic pathway.

However, overexpressing Grx-3 for too long will release too much free iron



and increase cellular ROS, contributing to cell damage. This study suggests
that excessive or deficient Grx-3 both influence the homeostasis affecting

RPE cell survival.



