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Mitochondria in high glucose induced human peritoneal mesothelial
cell apoptosis.
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In Taiwan, there are at present more than forty thousand patients with end-stage renal
disease (ESRD) under regular dialysis therapy. Kidney disease is the seventh of ten
leading causes of mortality in our country.The incidence rate of ESRD in Taiwan has
gained the second place in the world. Continuous ambulatory peritoneal dialysis
(CAPD) is a convenient thergpy as one kind of renal replacement therapy which
interferes less of daily activity in ESRD patients. Peritoneal fibrosis (PF) is one of the
most common complications in peritoneal dialysis (PD). It has been found that
bio-incompatible PD solutions bearing characteristics of high glucose (HG),
hyperosmolality, and low pH value may leads to the development of PF. The glucose
concentration of PD solutions in Taiwan is 1.595(83.8mM), 2.5%(138mM), or 4.25%
(236mM). After long-term exposure of HG condition, human peritoneal mesothelial
cells (HPMCs) will result in changes of peritoneal structure and function. Histological
evaluations had demonstrated that HPMCs apoptosis and accumulation of
extracellular matrix (ECM) are main pathogenesis of PF. However, the mechanisms of
HG-induced apoptosis of HPMCs and the role of mitochondria as well as reactive
oxygen species (ROS) in PF remains undetermined.

This research is aims to evaluate effects of HG in apoptosis of HPMCs. We also
investigated the efficacy of mitochondria oxidative phosphorylation and ROS
generation in HPMCs under HG condition. It was found that HG induced HPMC
apoptosis, cytochrome c release, PARP cleavage, activations of caspase-9, caspase-3,
and an up-regulated gene expression of type I collagen with 138mM and 236mM
glucose treatment. It was also demonstrated that these detrimental effects of HG in
RMC caould be significantly debased apoptosis 5095 by 1mM I-N-acetylcystein
(L-NAC), debased apoptosis 60% by 1 ¢ M rotenone or debased apoptosis 12%by 1
« M (CCCP) carbonyl cyanide m-chlorophenylhydrazone supplemented. Induced
apoptosis and ECM accumulation were also revealed in rat mesangial cell cuture with
35mM glucose treatment. Our work may have great clinical implications in
management of diabetic nephropathy and provide pharmacological information for
prevention of PF in long-term PD patients.



