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- Abstract -

Background: Since podocytes are involved in the maintenance of filtration barrier
and normal structure in the kidney, podocyte injury can cause the disturbance of
glomerular permselectivity and resultant proteinuria, and recent evidence shows
that podocyte injury is associated with oxidative stress. However, the patho-
genetic mechanism of podocyte injury in the development of diabetic nephro-
pathy is not known. Thus, the present study examined the effect of high glucose
level on cytoskeleton, slit diaphragm, podocyte-glomerular basement membrane
interaction, and oxidative stress in cultured podocytes.

Methods: Differenfiated cultured podocytes were used in this study. Quiescent
cells were incubated with culture media contfaining 30 mM glucose for 48 hours.
The amounts of infegrin a3, vinculin, zona occludens (ZO)-1 and fibronectin
profein expressed by podocytes were measured by Western blot analysis.
Dichlorofluorescein diacetate-sensitive infracellular reactive oxygen species (ROS)
were observed by confocal microscope and quantified by quantification
software. Thiobarbituric acid reactive substances were also measured. Podocytes
incubated with culture media containing 5.6 MM glucose were used as control.
Results: Infegrin a3 expression was significantly decreased in podocytes cultured
under high glucose level compared fo confrol. However, vinculin and ZO-1
expressions were significantly increased in podocytes cultured under high glucose
level compared to control. Fibronectin protein secreted by podocytes was also
increased in podocytes cultured under high glucose level compared to control.
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ROS and thiobarbituric acid reactive substances in podocytes were also increased
in high glucose medium compared to control.

Conclusion: High glucose-induced oxidative stress and the changes of intfegrin a3,
ZO-1 and vinculin lead to the alferations of cytoskeleton, intercellular or cell-matrix
interactions. This podocyte injury may play a major role in the disturbance of the
urinary filtration barrier and the development of proteinuria. These results
confirmed the important role of podocyte injury in the development of diabetic
nephropathy (J Kor Diabetes Assoc 27:343~351, 2003).
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Fig. 1. Characterization of differentiated podocytes in vitro. Immunostaining for synaptopodin,
podocyte-specific marker, in cultured podocytes. Whereas the arborized, differentiated
podocyte is positive (A, brown) for immunostaining for synaptopodin, the polygonal,
undifferentiated cells show negative staining for synaptopodin (B, blue). Original

magnification, x400.
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Fig. 2. Effect of high glucose on integrin a3 protein
expression by podocytes. Western blotting was
performed after exposure of differentiated
podocytes to serum free DMEM containing 5.6
(NG) or 30 mM (HG) glucose for 48 hours. Each
band was quantified by densitometer. O.D.,
optical density, * p<0.05 vs. NG.
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Fig. 3. Effects of high glucose on zona occludens (ZO)-1, vinculin and fibronectin protein
expression by podocytes. Western blotting was performed after exposure of
differentiated podocytes to serum free DMEM containing 5.6 (NG, white bars) or 30
mM (HG, black bars) glucose for 48 hours. Each band was quantified by densitometer.
O.D., optical density, * p<0.05 vs. NG.

Table 1. Lipid Peroxidation Production in Cultured Podocytes

Concentration of TBARS

Fold increase

(ng/mL)
NG 239 + 2.0 1.00 + 0.08
HG 62.6 + 5.0 2.62 + 0.25*

Thiobarbituric acid reactive substances (TBARS) was measured after
exposure of differentiated podocytes to serum free DMEM containing 5.6
(NG) or 30 mM (HG) glucose for 48 hours.

*p<0.05 vs. NG.
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Fig. 4. High glucose-induced intracellular reactive oxygen species (ROS) generation by differentiated podocytes
in vitro. Intracellular ROS was measured after exposure of quiescent podocytes to serum free DMEM
containing 5.6 (NG) or 30 mM (HG) glucose for 48 hours. In the end of experiments, cells were washed
and exposured by dichlorofluorescein diacetate, then the fluorescence activity of cells was observed and
quantified by confocal microscope and quantification software. * p<0.05 vs. NG.
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