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Role of Lipid Peroxidation on H,0O,-Induced Renal Cell Death in
Cultured Cells and Freshly Isolated Cells

Soon-Hee Jung'

Department of Clinical Pathology, Jinju Health College, Jinju 660-757, Korea

This study was undertaken to determine the underlying mechanisms of reactive oxygen species-induced cell injury in
renal epithelial cells and whether there is a difference in the role of lipid peroxidation between freshly isolated renal
cells and cultured renal cells. Rabbit renal cortical slices were used as a model of freshly isolated cells and opossum
kidney (OK) cells as a model of cultured cells. Cell injury was estimated by measuring lactate dehydrogenase (LDH)
release in renal cortical slices and trypan blue exclusion in OK cells. H,O, was used as a drug model of reactive oxygen
species. H,O, induced cell injury in a dose-dependent manner in both cell types. However, renal cortical slices were
resistant to H,O, approximately 50-fold than OK cells. H,O,-induced cell injury was prevented by thiols (glutathione
and dithiothreitol) and iron chelators (deferoxamine and phenanthroline) in both cell types. H,O,-induced cell injury in
renal cortical slices was completely prevented by antioxidants N,N-diphenyl-p-phenylenediamine and Trolox, but the
cell injury was not affected by these antioxidants in OK cells. H,O, increased lipid peroxidation in both cell types,
which was completely inhibited by the antioxidants. These results suggest that H,O, induces cell injury through a lipid
peroxidation-dependent mechanism in freshly isolated renal cells, but via a mechanism independent of lipid peroxidation

in cultured cells.
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Fig. 1. Dose-dependency of H,O, cytotoxicity in rabbit renal
cortical slices (A) and opossum kidney cells (B). Renal cortical
slices and OK cells were treated with various concentrations of
H,0, for 120 min at 37°C. Data are mean*SE of three experi-
ments.
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Fig. 2. Effect of thiols on H,0,-induced cell injury in rabbit
renal cortical slices (A) and opossum kidney cells (B). Renal cor-
tical slices and OK cells were treated with 50 mM and 0.5 mM
H,0,, respectively, for 120 min at 37°C in the presence or absence
of 2 mM glutathione (GSH) and 2 mM dithiothreitol (DTT). Data
are meantSE of four experiments. *P<0.05 compared with the
control; #/<0.05 compared with H,O, alone.
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Fig. 3. Effect of iron chelators on H,O,-induced cell injury in
rabbit renal cortical slices (A) and opossum kidney cells (B).
Renal cortical slices and OK cells were treated with 50 mM and
0.5 mM H,0,, respectively, for 120 min at 37°C in the presence
or absence of 2 mM deferoxamine (DFQ) and 0.2 mM phenan-
throline (PTL). Data are meantSE of four experiments. *P<0.05
compared with the control; #P<0.05 compared with H,0, alone.
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Fig. 4. Effect of antioxidants on H,O,-induced cell injury in
rabbit renal cortical slices (A) and opossum kidney cells (B).
Renal cortical slices and OK cells were treated with 50 mM and
0.5 mM H,0,, respectively, for 120 min at 37°C in the presence
or absence of 0.01 mM N,N-diphenyl-p-phenylenediamine (DP)
and 1 mM Trolox (Tro). Data are mean£SE of four experiments.
*P<0.05 compared with the control; #P<0.05 compared with
H,0- alone.
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Fig. 5. Effect of antioxidants on HO,-induced lipid peroxida-
tion in rabbit renal cortical slices (A) and opossum kidney cells
(B). Renal cortical slices and OK cells were treated with 50 mM
and 0.5 mM H,0,, respectively, for 120 min at 37C in the pre-
sence or absence of 0.01 mM N,N-diphenyi-p-phenylenediamine
(DP) and | mM Trolox (Tro). Data are mean+SE of four experi-
ments. *P<0.05 compared with the control; #P<0.05 compared
with H,O, alone.
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2 Agos Adud A OKAEE H0,0 =EA]

& o Azbe} MEEde) HEQY LDHFZEF trypan blue
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oJatd AlMastAl BElgh A E7E v AR H0,
of 4gdE 7L e, olgd AJL MEE YT
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