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#8 % X% & (Bcl-2 associated X protein, Bax). PI3k. p53#=Caspase-3(cysteinyl aspartate specific
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Role of Akt/HIF-1a Signaling Pathway in PC12 Cell Injury
Induced by Selenium Dioxide

Li Yongjin*, Xie Jianming, Zhang Yi, Yang Kaiyong, Chen Yuefang, Huang Xiaojia
(Department of Pharmacology, Jiangsu University School of Medicine, Zhenjiang 212013, China)

Abstract This article was to investigate the role of Akt/HIF-1a (hypoxia inducible factor-1a) signaling
pathway in the injury of PC12 cells induced by selenium dioxide (SeQ,) in rat adrenal pheochromocytoma. PC12
cells were exposed to different concentrations of SeO, (40, 80, 160 pmol/L) for 24 h to induce cell injury. The cell
viability was measured by MTT assay. Morphological changes of cells were observed by inverted microscope. The
degree of cell injury was measured by lactate dehydrogenase leakage detection. The intracellular production of
reactive oxygen species (ROS) was measured by assessing superoxide dismutase (SOD) and malonic dialdehyde
(MDA) levels, cell apoptosis was determined by Hoechst 33342 staining, and the levels of HIF-1a, p-Akt, Bcl-
2, Bax, PI3k, p53 and Caspase-3 were determined by Western blot. Selenium dioxide could induce the damage

of PC12 cells in a dose-dependent manner, and potentiated oxygen radical production and cell apoptosis, causing
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cell shrinkage and axonal shortening. The levels of p-Akt, HIF-1a, p53, Caspase-3 (cysteinyl aspartate specific

proteinase-3) were up-regulated and the ratio of Bax/Bcl-2 expression was significantly increased by selenium

dioxide in PC12 cells. These results indicated that the damage of PC12 cells causing cell apoptosis was induced by

selenium dioxide, which was related to the activation of Akt/HIF-1a signaling pathway and the expression of p53,

Bax/Bcl-2, Caspase-3 and intracellular free radicals.
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EXHRAHEE

A: the viability of PC12 cells after the treatment with SeO, for 24 h; B: the LDH of PCI12 cells after the treatment with SeO, for 24 h. *P<0.05,

**P<0.01 compared with control group.
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Fig.1 Effect of SeO, on the viability and LDH content in PC12 cells

6000+

5000+

4000+

SOD (U/L)
W
()
(=]
<

2 000+

1 000+

Control

' i
ok

0 H =
40 80 160

SeO, (umol/L)

8000
7000

mol/L)

6000 A
= 5000
£ 40004
3000 A

ﬂll[

2 000
1000 -
Control

MDA

SeO, (umol/L)

A: SeOALFEPC1241 324 h)s, 41 A SODF &5 B: SeO.4FIPC1241 /124 hJi, MDAKTAE (k. *P<0.05, **P<0.01, 5% R4 b
A: SOD levels of PC12 cells after the treatment with SeO, for 24 h; B: the MDA levels of PC12 cells after the treatment with SeO, for 24 h. *P<0.05,

**P<0.01 compared with control group.
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Fig.2 SeO, decreases SOD ativity and decreases MDA level in PC12 cells
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A: XHHEZ; B: 40 pmol/L SeO,4H; C: 80 pmol/L SeO,4; D: 160 umol/L SeO,4H .
A: control group; B: 40 umol/L SeO, group; C: 80 pmol/L SeO, group; D: 160 pmol/L SeO, group.
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Fig.3 Morphological changes in PC12 cells induced by SeO,
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A: PC12 cells underwent cell apoptosis after treatment with SeO, for 24 h; I: control group; II: 40 umol/L SeO, group; III: 80 umol/L SeO, group;

IV: 400 pmol/L SeO, group; the arrows indicated apoptotic nucleus. B: statistical analysis of Hoechst positive cells number. C: statistical analysis of
fluorescence intensity. *P<0.05, **P<0.01 compared with control group.
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Fig.4 SeO, induces the cell apoptosis in PC12 cells
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After the challenge with SeO, in PC12 cells for 24 h, the expression levels of HIF-1a (A), p-Akt (B), PI3k (C), Bax/Bcl-2 (D), p53 (E), Casepae-3 (F)
were analyzed by immunoblotting. *P<0.05, **P<0.01 compared with control group.
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Fig.5 SeQO; increases levels of p-Akt, HIF-1a, Bax/Bcl-2, p53 and Caspase-3 in PC12 cells
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SRR SEIS Y T¥2 3 AL N Cole SIS Y A UN = A1) DN IR
cZ 4l i i R, B A F Apafl, Apafl fllCaspase-9
Ji &5 &, filiCaspase-9lif J5 % 14, ¥ i% Caspase-3 M\
1M A 40 BB 12, Caspase-3#0 A& 4 HHIE % . R I,
Caspase-3 /1 11 3K BiSeO,iF5 R PCI1240 il K A= T
ANAL IR T {HSeO X PC1240 M [ 18 1215 F
ST T BT 52 A0 B A A R T R A T B B
HA, ATt — 2T

O A Wt 9T 3% B, HIF-1af¥ b i 1 7] 5] 2 Bax/
Bel-2 LU A b F, 81 & A 41 He 03 T2 #HIF-1a
) ¢ 15 ) A] Yk /b Bax/Bel-2 b fE P, p533E [ b mf
il i Bax/Bel-2 25 [ 1 42 41 M 4 T2 A S2 56 HPC12
i il 22 SeO 4t FE JGHIF-103 75 _E i, p5338 k48 i,
Bax/Bcel-23 ik UAB 3G N, 1A SeO, ] 3 1oL 4 JIHIF-
lo. p533 ik, 4k b ifBax/Bel-23 ik Lk 4, 12 3t
Caspase-3 0, 15 40T .

g L RTIR, SeO,if FPCI241 g 45 473, T 24 i
FTS, H 5 80E M AKY/HIE- 1035 5 %, JE ek
p53. Bax/Bcl-2. Caspase-3/11 31k & il WROSHE fin
AR, ETARMNEDEMBA KR ETEREA
FEABAMERT), 57 v 7 &4 e 3% 7T Rl g B A HIF-1a
SEHEYIIET.
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