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The Influence of Sodium Selenite on Nephrin Gene Expression in
Kidney of Diabetic Nephropathy Rats and Significance
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Abstract To investigate the influence of sodium selenite on Nephrin gene expression in kidney of diabetic
nephropathy rats and the relation between sodium selenite and Nephrin so as to study the role mechanism
of sodium selenite and Nephrin in diabetic nephropathy. Diabetic nephropathy rat models were established
by injecting streptozocin intraperitoneally and feeded high fat diet. Three different groups of the rats were
employed control group diabetic nephropathy group and selenite-treated group. The selenite-treated group
taked selenite solution by intragastric administration every day and other groups took same dose saline by
intragastric administration every day. After 10 weeks rats were killed blood and urine sample were got
ten to took some biochemical indicators. The kidney was cut and made section by glutaral fixation to obser-
ve fine structure changes through electron microscope. The kidney was cut and made paraffin section to

observe pathological changes with light microscope and to locate nephrin protein expression with
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immunohistochemistry analysis. The kidney was cut and the expression of Nephrin mRNA and nephrin
protein through RT-PCR and Western blotting were examined. All data was analyzed by statistics methods.
The basic conditions and biochemical indicators of selenite-treated group were better than diabetic
nephropathy group and the same to pathological changes and fine structure changes. Immunohistochemistry
analysis manifested that the coloration of diabetic nephropathy group paraffin section diminished comparing
to the control group but the coloration of selenite-treated group paraffin section enhanced comparing to the
diabetic nephropathy group. The expression of Nephrin mRNA and nephrin protein in diabetic nephropathy
group was decreased comparing to the control group but of which selenite-treated group enhanced
comparing to the diabetic nephropathy group diminishing comparing to the control group yet. All
differences were statistically significant P<0.05 . Sodium selenite can enhance the expression of Nephrin
in kindey of diabetic nephropathy rats improve diabetic nephropathy and it is hinted that sodium selenite
and Nephrin may play important roles in delaying the process of diabetic nephropathy.
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C2 nephrin
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A2 nephrin
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Table 1 Kindey / body weight, serum glucose, serum creatinine, 24 hours urinary albumin of rats x+s n=8

Index N DN DN-Se
Kindey/body weight/ % * 0.81+0.086 1.26+0.318" 1.16 £0.093"ns
Serum glucose/ mmol - L™ 2 6.375+1.008 28.600+4.451" 30.663 £3.524"ns
Serum creatinine/ wmol-L™ 4 54.999 +£24.414 217.151+71.816" 217.151+71.816*
24 hours urinary albumin/ mg+ 24 h ' & 22.631+3.195 107.184+57.318" 107.184 £57.318™

Notes ~ P<0.05vs N * P<0.05vs DN ns P>0.05 vs DN * equal variances not assumed t"-test * wilcoxon rank sum test N control
group DN diabetic nephropathy group DN-Se selenite intervention group.

1 HE (%400) nephrin
Al, A2: ; Bl B2: ; C1, C2: .
Fig.1 HE stain with light microscope x400 and immunohistochemistry analysis location
Al A2 N Bl B2 DN CI C2 DN-Se.

2.3 mRNA
2 Nephrin mRNA
N P<0.05 .
2.5 nephrin 43 kD
3 Quantity One nephrin
B-actin X
nephrin/

2.4 Nephrin mRNA
2 Nephrin mRNA
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—B-actin
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Nephrin mRNA PCR electropherogram

2 Nephrin mRNA PCR
Fig.2 Kindey electron microscope scanogram and Nephrin mRNA PCR electropherogram
M Marker 600 500 400 300 200 100 bp
1 2 3 GroupN 4 5 6 Group DN 7 8 9 Group DN-Se.

2 Nephrin mRNA . x+s n=8 B
Table 2 The expression of nephrin mRNA and Nephrin protein in the kindey of rats x+s n=38
Index N DM DM-Se
RT-PCR gray scale® 1.65+0.14 1.28+£0.07 1.40£0.07
Protein gray scale® 1.77+0.34 0.85+0.15 1.32+£0.27%

Notes “P<0.05vs N *P<0.05vs DM * equal variances not assumed t*-test N control group DN diabetic nephropathy group DN-Se
selenite intervention group.

DN DN-Se
1 2 3 1 2 3 1 2

Nephrin nephrin
e ;

3 nephrin Western blotting
Fig.3 nephrin Western blotting protein expression slit diaphragm SD .

nephrin  podocin

nephrin  podocin

[5~7] (8]
nephrin
nephrin
nephrin

TGF-B1 GSH-Px 9l 17B-



Nephrin 531

Nephrin

nephrin

nephrin

nephrin

Nephrin

[11]

-7 BMP-

WT1 synaptopodin nephrin

CTGF

Nephrin

Nephrin

nephrin

podocin
nephrin
C-a PKC-a
PKC-a

Nephrin. VEGF

PKC-«a

Nephrin

PKC-«a
Nephrin

N

Nephwin.

CTGF

[12]

[13]

podocin

nephrin

nephrin

S PKC-a

[16]

N

Nephrin

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Nephrin

(References) :

OZDEMIR S AYAZ M CAN B et al. Effect of selenite
treatment on ultrastructural changes in experimental diabetic
rat bones[J]|. Biol Trace Elem Res 2005 107 2 167-179.
CAN B ULUSU N N KILINC K et al. Selenium treatment
protects  diabetes-induced biochemical and ultrastructural
alterations in liver tissue[]J]. Biol Trace Elem Res 2005 105
1-3  135-150.
GERTH V E ZHOU X VIZE P D. nephrin expression and
three-dimensional morphogenesis of the Xenopus pronephric
glomus[J]. Dev Dyn 2005 233 3 1131-1139.
TOYODA M SUZUKI D UMEZONO T et al. Expression of
human Nephrin mRNA in diabetic nephropathy[J]. Nephrol
Dial Transplant 2004 19 2 380-185.
BONNEFONT-ROUSSELOT D. The role of antioxidant mi-
cronutrients in the prevention of diabetic complications [J].
Treat Endocrinol 2004 3 1 41-52.
ERBAYRAKTAR Z YILMAZ O ARTMANN A T et dl.
Effects of selenium supplementation on antioxidant defense
and glucose homeostasis in experimental diabetes mellitus|J].
Biol Trace Elem Res 2007 118 3 217-226.
HWANG D SEO S KIM Y et al. Selenium acts as an
insulin-like molecule for the down-regulation of diabetic
symptoms via endoplasmic reticulum stress and insulin
signalling proteins in diabetes-induced non-obese diabetic
mice[J]. Biosci 2007 32 4  723-735.
CHEN L P ZHOU Q L. PENG W S et al. Changes of
podocyte ultrastructure and expression of podocyte-associated
molecules in rats with diabetic nephropathy[J]. Journal of
Central South University ~ Medical Sciences 2007 32 4
620-625.
BENIGNI A GAGLIARDINI E  TOMASONI S et dl.
Selective impairment of gene expression and assembly of
Nephrin in human diabetic nephropathy[J]. Kidney Int 2004
65 6 2193-2200.
CATANUTO P DOUBLIER S LUPIA E et al. 17 beta-
estradiol and tamoxifen upregulate estrogen receptor beta
expression and control podocyte signaling pathways in a model
of type 2 diabetes[J]. Kidney Int 2009 75 11  1194-201.
ZHANG Z 7ZHANG Y NING G et al. Combination therapy
with AT1 blocker and vitamin D analog markedly ameliorates
diabetic nephropathy  blockade of compensatory renin in-
crease[J]. Proc Natl Acad Sci USA 2008 105 41  15896-
15901.
TURK T LEEUWIS J W GRAY J et al. BMP signaling
and podocyte markers are decreased in human diabetic
nephropathy in association with CTGF overexpression[]J]. His-
tochem Cytochem 2009 10 1369.
WU Y DONGJ YUAN L et al. nephrin and podocin loss
is prevented by mycophenolate mofetil in early experimental
diabetic nephropathy[J]. Cytokine 2008 44 1 85-91.
MENNE J MEIER M PARK J K et al. Nephrin loss in
experimental diabetic nephropathy is prevented by deletion of
protein kinase C alpha signaling in vivo[]]. Kidney Int 2006
70 8  1456-1462.
COHEN M P CHEN S ZIYADEH F N et al. Evidence
linking glycated albumin to altered glomerular Nephrin and
VEGF expression proteinuria and diabetic nephropathy [J].
Kidney Int 2005 68 4  1554-1561.
GOPEE N V. JOHNSON V J SHARMA R P et al. Sodium
selenite-induced apoptosis in murine B-lymphoma cells is
associated with inhibition of protein kinase C-delta nuclear
factor kappaB and inhibitor of apoptosis protein[J]. Toxicol

Sqi 2004 78 2 ,1204-214,



