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Activation of Nuclear Factor Erythroid-2 Related Factor Signal Pathway Reduced Apoptosis
in Podocyte Induced by High Glucose

LI Cui-cui, YE Zeng-chun, GONG Wen-yu, PENG Hui, LOU Tan-qi, WANG Cheng*
(Department of Nephrology, The Third Affiliated Hospital, Sun Yat-sen University, Guangzhou 510630, China)

Abstract;  [Objective] To investigate whether activation of nuclear factor erythroid-2 related factor (Nrf2) signal pathway
reduced apoptosis in podocyte induced by high glucose. [Methods] Cultured mouse podocytes were divided into five groups: normal
glucose (NG), mannitol group (MA), high glucose+ tert-Butyl-hydroquinone group (HG+tBHQ) and high glucose+N-acetylcysteine
(HG+NAC). Reactive oxygen species (ROS) and apoptotic rate in podocytes were assessed by flow cytometry. The expression of
Nrf2, quinone oxidoreductase-1 (NQO1) and hemeoxygenase-1 (HO-1) in podocytes were measured by Western blot and real time
PCR, what’s more, the levels of malondialdehyde (MDA ), superoxide dismutase (SOD), glutathione (GSH) and catalase (CAT) in
podocytes were measured at the same time. [Results] The apoptotic rate, ROS and MDA levels in podocytes exposed high glucose
were higher than podocytes in NG group (P < 0.05), while the levels of SOD, GSH, and CAT in these podocytes were lower than
podocytes in NG group (P < 0.05). The apoptotic rate, ROS and MDA levels of podocytes in HG+NAC group were lower than
podocytes from HG group (P < 0.05). The expression of total Nrf2, nuclear Nif2, NQO1 and HO-1 in podocytes from HG+tBHQ group
were significantly increased than podocytes in HG group (P < 0.05), and the levels of SOD, GSH and CAT in podocytes from HG+
tBHQ group were higher than podocytes in HG group (P < 0.05), what’s more, the apoptotic rate, ROS and MDA levels in podocytes
from HG+HBHQ group were lower than podocytes in HG group (P < 0.05).  [Conclusion] Activation of Nrf2 signal pathway could
alleviate oxidative stress and reduce apoplosis in podocytes induced by high glucose.
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B 5 4. IEH 4 (Normal glucose,
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JE A 30 mmol/L #4458, Eihi+ N-L B
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(194 iR 6 T DCFDA (Sigma ) K 441 ffg
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FIPIIEE 20 min, ] PBS PESAI 3 1k, =040 A
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1.4 REE TR

It =X 20 ASCARS: I 240 B 8 T2 (Annexin —FITC
apoptosis detection kit I : BD Biosciences), 2
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1.5 Western blot il

PEWCEE A B 1, SDS-PAGE BE it 1 7k
J& BRI BT, 23 I BT A% KT B2 AHOC A
¥ 2 (nuclear factor erythroid-2 related factor, Nrf—
2)(1:500,Santa Cruz Biotechnology ) , it 48 A 14 Ji7 il
1 (quinone oxidoreductase —1,NQO1) (1 :1 000,
Abcam) , Il £1. 2 I %A B (hemeoxygenase—1, HO-1)
Hl Lamin B1 (1:1 000, Cell Signaling Technology),
GAPDH (1:10 000, ProteinTech Group), il A 3 #
P EAL B AR IC £ BT % IgG (1:40 000 7B ), I
DL
1.6 Real Time PCR #&illl

H A EPEE RNA, 5%, IMAFHRN G
(% 1),PCR f# | ABI PRISM 7500 Fast Real-Time
PCR System ( Applied Biosystems) F1 SYBR® Premix
Ex Tag™ II (Perfect Real time TaKaRa )47,
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Table 1 Sequence of Primers
Name  Sequence(5'—3") Length /bp
Nif2 Sense TTTTCCATTCCCGAATTACAGT 130
Antisense AGGAGATCGATGAGTAAAAATGGT
HO-1  Sense CGTGCTCGAATGAACACTCT 286
Antisense GGAAGCTGAGAGTGAGGACC
NQO1  Sense CAAGTTTGGCCTCTCTGTGG 111
Antisense AAGCTGCGTCTAACTATATGT
GAPDH Sense TGTGTCCGTCGTGGATCTGA 150

Antisense TTGCTGTTGAAGTCGCAGGAG
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G 0 241 B P 9 T8 (malondialdehyde, MDA) |
i A ALY 2 AL B (superoxide dismutase, SOD) 4%
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Fig.1 Comparison of the podocytes apoptotic rate

n =3, NG: Normal glucose; MA ; Mannitol; HG: High glucose; HG + tBHQ: High glucose + tert—Butyl-hydroquinone ; HG+NAC: High glucose+
N-acetyleysteine, 1) P < 0.05 vs NG, 2)P < 0.05 vs HG.
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Fig.2 Comparison of Reactive oxygen species in podocytes
n =3, NG: Normal glucose; MA: Mannitol; HG: High glucose; HG+tBHQ: High glucose + tert—Butyl ~hydroquinone; HG+NAC: High

glucose+N-acetyleysteine, 1) P < 0.05 vs NG, 2)P < 0.05 vs HG

2.4 R SOD,GSH & CAT WLt %
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KT NG 4 (P<0.05), HG+NAC 4 /& 40 i CAT
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T NG 4HF1 MA 2H (P < 0.05) ; HG+tBHQ ZH 2 41 iy
NQO1 & HO-1-mRNA ik & T HG 4 (P <
0.05) ; HG+NAC 2H JE 41}l NQO1 2 HO—1-mRNA
FEIKIK AR T HG 4H(P < 0.05),{HiE T NG 4 (P
< 0.05); £ NQO1 K HO-1 FEH/KIF£iLS
mRNA 7KL (ILE 4)



% 6 1] ZERRIR A WO AIE T B2 AR DGR 2 {55 T U e A S A Y R 835
2.5 1) 1.5+
ot
201 1)2) _
z z
T 1.5 =
3 2 K : 2
) = b
= 1.0~ = E- 1) 1)
= =) o —
= 75} e
0-5 - ? %
A = B
0.0- T

T
HG HG+BHQ HG+NAC

1.5
2)

)
Z 1.0 -1
kS
)

] D

I-l l-l ll

L] L} L]

NG MA HG HG+HBHQ HG+NAC

HG HG+#BHQ HG+NAC

1.57

12)

2)

b
D
T

HG HG+BHQ HG+NAC

CAT (fold of NG)

NG MA

3 E4AA MDA,SOD,GSH & CAT MLb &
Fig.3 Comparison of MDA ,SOD,GSH and CAT in podocytes
n =3, NG: Normal glucose; MA ; Mannitol; HG : High glucose; HG+tBHQ: High glucose+ tert—Butyl—-hydroquinone; HG+NAC: High
glucose +N —acetylcysteine; MDA : Malondialdehyde; SOD: Superoxide dismutase; GSH: Glutathione; CAT.; Catalase; 1)P < 0.05 vs NG ,2)P <
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Fig.4 Comparison of Nrf2, NQO1, and HO-1 in podocytes

A the mRNA expression of Nrf2, NQO1 and HO-1, B the protein
expression of Nrf2, NQO1 and HO-1, C: the protein expression of nuclear
Nrf2; n =3, NG: Normal glucose ;MA: Mannitol; HG: High glucose;
HG+Tbhq: high glucose+ tert—Butyl ~hydroquinone; HG+NAC. High
glucose+N-acetylcysteine, Nrf2: Nuclear factor erythroid—-2 related factor;
NQOI1 : Quinone oxidoreductase—1; HO-1: Hemeoxygenase—1,1)P < 0.05
vs NG,2)P < 0.05 vs HG
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