DOI:10.16636/j.cnki.jinn.2015.03.020

Journal of International Neurology and Neurosurgery 2015 42( 3)

A ( HIF)
PD
HIF-1
a;
( Parkinson’ s disease PD)
( dopamine DA)
1-3
PD ‘. -1 ( hy-
poxia inducible factor HIF-1)
HIF -1
5
2% 20%
6
HIF
HIF-1 . PD HIF -1
1 HIF4A
HIF -1

(81371410; 81171205) ;

( YG2014MS31)
12015 - 02 - 27;

(1989 —)

(1972 -)

yunchw@ medmail. com. cn.

12015 -04 -13

200080
HIF-1
( PD)
PD
PD
B o
o HIF-1a« ( ox—
ygen —dependent degradation domain  ODDD)

( transactivation

domain TAD) N ( N-TAD) C ( C-
TAD) 7 . HIF -1
( hypoxia response ele—
ment HRE) 5’ -RCGTG3”’
8
HIF -1
o HIF-1a
3- ( phosphatidylinositol 3 —kinase PI3K)
( mitogen —activated protein kinase

MAPK) HIF -1 « ;
Fe’* ( prolyl hydroxy—
lase PHD) PHD ObDD 402

564 ;
VHL( Von Hippel Lindau) ( pVHL)

HIF -1 -
Y
HIF -1 ( <5 min)

HIF -1 PHD

_ : PHD

pVHL
(973)  (2011CB707506) :

o E-mail: cuixinxin2009@ 126. com,

o E-mail:

- 294



2015 42

HIF -1 HIF -1 8
HIF -1 HIF -1
57 RCGTG3’
7 . HIF- HIF -1
( factor—inhibiting HIF ~ FIH) FIH
HIF -1 o CTAD 803
HIF -1 p300/CBP
HIF -1 o HIF-a
. . o HIF -1 o
HIF -1 HIF -1 o
( SUMO —specific isopepti —dase 1
SENP-1) T Sirt1
HIF-la 674
0, NAD*
Sirt 1 HIF -1 .
2 HIF4 PD
PD
HIF-1aa PD .
2.1 HIFd PD
2.1.1 PD 1996 Poly-
meropoulos PD (
4q21 ~23 o -synuclein
( G209A Ala53Thr)
). PD 17
PD "

- parkin . UCH -

o -synuclein

L1.DJ-1.PINK1.LRRK2.GBA 2,

PD PARK7 /DJ-1
13 ~
. PD
HRE
VEGF . “* . EGLN1 PHD PD
¥ . PARK9 ATP13A2
HRE
HIF -1 o HEK293 DA MN9 D
ATP13 A2 o, 7
PARK9 o —synuclein
PD . PARK9
PARK9

PARK9
PD 18
2.1.2 1- -4 - -1 2
3 6- ( 1 -methyl 4 —phenyl-1 2 3 6—etra—
hydropyridine MPTP)
MPTP
- 4= ( MPP*)
19
MPTP . MPP* PD
MPP + DA
PC12 MPTP C57BL/6
HIF - o v PD
HIF -1 o
2.1.3
PD o
DA
PD 2,
2.2 HIF4 PD
2.2.1 HIFla« N
PD
.3 4- (3 4 -dihydroxybenzoate
DHB) PHD MPTP
o BvV2
DHB
( heme oxygenase HO-1) .
PD o
HIF -1 o
»
( 3 -methyladenine bafilomycin A1)
RNA ( BECNI  ATGS)
; 3-
MA . Baf Al RNA HIF -1 «

22

°295-



Journal of International Neurology and Neurosurgery 2015 42( 3)

. HIF -
la
»
. PD
PHD HIF -1 o
PHD HIF -1 o
‘o HIF -1
MPP * SH-SY5Y PD
HIF -1 o
SH-SY5Y
‘o HIF -1
Beclin -1
HIF -1 o ‘o
2.2.2 HIF-la PD
PINKI( -/ -) HIF -1 o
; PINK1 4 E-BP1
( internal ribosomal entry
site  IRES) o, PINK 1
IRES -
HIF -1 o PD
3 o
PINK 1
. PINK1( -/ -)
PINK 1
HIF -1 o
HIF -1 1
PDH o, HIF -1 o
PINKI( -/ -)
HIF -1 o
PINK 1 HIF -1 o
u
2.2.3 HIF-la DJ-1
SH-SY5Y Neuro 2 a DJ-1
DJ-1 HIF -1 o
B- 111 HIF -1 o
; DJ-1
B DJ-

PD DA
Gl
2.3 HIFda«
A( Orexin-A)
MPP* SH-SY5Y Orexin -A
Orexin-A HIF -1 o
HIF -1 o
( vascular endothelial growth factor VEGF)
HIF -1 o
* . HIF-la Orexin A
M30
M30 HIF -1 o
( \ )
; RT-PCR M30
HIF -1 « VEGF .EPO.HO-1 ;
mRNA N
( BDNF)
( GDNF) ;
M30 -
7,
DJ-1 DJ-
1
DJ-1 VHL -
HIF -1 « DJ-1 VHL  HIF- «
HIF -VHL ®
6 -OHDA MG-132 PD
DJ-1
DA
DA
; 6-OHDA PD
DJ-1 4 5
-2 ( SOD2) mRNA SOD2
; DJ-1 MG-132
o —synuclein HIF -1 « mRNA o DJ -
1 o -synuclein
DA 2.
HIF -1 « HIF -1 «

* 296 -



2015 42

SH-SY5Y
( PrP) B —catenin (ICG-001)
HIF -1 o [ —catenin PrP
HIF -1 {3 —catenin PrP
* HIF -1
B —catenin
2.4 HIFd«
DA
( mesenchymal stem cells MSC)
DA PD *
o MSC DA
o 3% O,
p38 MAPK HIF -
la MSC
DA ¥
DA
31
MSC DA
3l
40
HIF -1 o
»
3
HIF -1 PD N
N o HIF-1
TH DA o HIF-1
HIF -1
N . . DA
PD DA
o HIF -1
PD

* 297 -

10

13

14

15

Correia SC Moreira PI. Hypoxia—inducible factor 1: A new
hope to counteract neurodegeneration. J Neurochem 2010
112(1): 1-12.

Gironi M Bianchi A Russo A et al. Oxidative imbalance
in different neurodegenerative diseases with memory impair—
ment. Neurodegener Dis 2011 8(3): 129-137.
Benarroch EE. Brain iron homeostasis and neurodegenerative dis—
ease. Neurology 2009 72(16): 1436-1440.

WuY LiX Xie W etal. Neuroprotection of deferoxamine
on rotenone —induced injury via accumulation of hif-1 alpha
and induction of autophagy in sh—sy5y cells. Neurochem Int
2010 57(3): 198-205.

Majmundar AJ Wong WJ Simon MC. Hypoxia-inducible fac—
tors and the response to hypoxic stress. Mol Cell 2010 40
(2):294-309.
Correia SC  Cardoso S Santos RX et al. New insights into
the mechanisms of mitochondrial preconditioning— triggered
neuroprotection. Curr Pharm Des 2011 17(31): 3381-
3389.

Correia SC  Carvalho € Cardoso S et al. Defective hif sig-
naling pathway and brain response to hypoxia in neurodegener—
ative diseases: Not an “iffy ” question! Current Pharmaceuti—
cal Design 2013 19(38): 6809-6822.

Peyssonaux C  Johnson RS. An unexpected role for hypoxic re—
sponse: Oxygenation and inflammation. Cell cycle ( George—
town Tex) 2004 3(2): 168-171.

Zhang Z Yan J Chang Y et al. Hypoxia inducible factor—
1 as a target for neurodegenerative diseases. Curr Med Chem
2011 18(28): 4335-4343.

Lim JH Lee YM Chun YS et al. Sirtuin 1 modulates cel-
lular responses to hypoxia by deacetylating hypoxia -inducible
factor 1alpha. Mol Cell 2010 38(6): 864-878.
Houlden H  Singleton AB. The genetics and neuropathology of
Parkinson’ s disease. Acta Neuropathol 2012 124(3):
325-338.

Dexter DT Jenner P. Parkinson disease: From pathology to mo—
lecular disease mechanisms. Free Radic Biol Med 2013 62:
132-144.

Bonifati V' Rizzu P van Baren MJ et al. Mutations in the
dj-1 gene associated with autosomal recessive early —onset par—

2003 299(5604): 256-259.
Miller RM  Kiser GL.  Kaysser -Kranich TM Robust

kinsonism. Science
et al.
dysregulation of gene expression in substantia nigra and stria—

Neurobiol Dis 2006 21

’

tum in parkinson * s disease.

(2):305313.
Lee DW  Rajagopalan S

Siddiq A et al. Inhibition of prolyl

hydroxylase protects against 1 -methyl 4 —phenyl-1 2 3 6-



16

18

19

20

21

22

23

Journal of International Neurology and Neurosurgery 2015 42( 3)

tetrahydropyridine —induced neurotoxicity: Model for the poten—
tial involvement of the hypoxia—inducible factor pathway in par—
kinson disease. J Biol Chem 2009 284 (42): 29065-
29076.

Xu Q Guo H Zhang X et al. Hypoxia regulation of
atpl3a2 ( park9) gene transcription. J Neurochem 2012
122(2): 251-259.

Gitler AD  Chesi A Geddie ML et al. Alpha-synuclein is
part of a diverse and highly conserved interaction network that
includes park9 and manganese toxicity. Nat Genet 2009 41
(3): 308315.

Park JS Mehta P Cooper AA et al. Pathogenic effects of
novel mutations in the p-type atpase atpl3a2 ( park9) cau—
sing kufor -rakeb syndrome a form of early —onset parkinson—

2011 32(8): 956-964.
Agani FH  Pichiule P Chavez JC

ism. Hum Mutat
et al. The role of mito—
chondria in the regulation of hypoxia—inducible factor 1 expres—
sion during hypoxia. J Biol Chem 2000 275 ( 46):
35863-35867.

Kousik SM  Graves SM  Napier TC et al. Methamphetamine —
induced vascular changes lead to striatal hypoxia and dopamine
reduction. Neuroreport 2011 22(17): 923-928.
Chinta S] Rajagopalan S Ganesan A et al. A possible no—
vel anti —inflammatory mechanism for the pharmacological prolyl
hydroxylase inhibitor 3 4 —dihydroxybenzoate: Implications for
use as a therapeutic for parkinson’s disease. Parkinsons Dis
2012 2012: 364684.
Yang Z Zhao TZ Zou YJ et al. Hypoxia induces autoph—
agic cell death through hypoxia-inducible factor 1 alpha in mi—
2014 9(5): €96509.

Lin W Wadlington N Chen L

croglia. PloS one
et al. Loss of pink1l atten—
uates hif—1 alpha induction by preventing 4 e -bp 1 —dependent

switch in protein translation under hypoxia. J Neurosci

° 298 -

24

25

26

27

28

29

30

31

32

2014 34(8): 3079-3089.

Requejo-Aguilar R Lopez-Fabuel 1 Fernandez E et al.
Pink1 deficiency sustains cell proliferation by reprogramming
glucose metabolism through hifl. Nat Commun 2014 5:
4514.

Heng C Heng X Zhang G et al. Dj-1 deficiency perturbs
microtubule dynamics and impairs striatal neurite outgrowth.
Neurobiol Aging 2013 34(2): 489-498.

Feng Y Liu T Li XQ et al. Neuroprotection by orexin-—a
via hif-1 alpha induction in a cellular model of parkinson’ s

2014 579: 35-40.
Kupershmidt L. Weinreb O Amit T

disease. Neurosci Lett
et al. Novel molecular
targets of the neuroprotective / neurorescue multimodal iron che—
lating drug m30 in the mouse brain. Neuroscience 2011
189: 345-358.

Parsanejad M Zhang Y Qu D et al. Regulation of the vhl/

hif-1 pathway by dj-1. J Neurosci 2014 34 (23):
8043-8050.

Sun SY An CN Pu XP. Dj-l protein protects dopaminergic
neurons against 6 -ohda/mg-132-induced neurotoxicity in

2012 88(6): 609-616.
Jeong JK Park SY. Hif-1 alpha-induced beta—catenin acti—

rats. Brain Res Bull

vation prevents prion —mediated neurotoxicity. Int J Mol Med
2013 32(4): 931-937.

Wang Y Yang ] Li H et al. Hypoxia promotes dopaminer—
gic differentiation of mesenchymal stem cells and shows bene—
fits for transplantation in a rat model of parkinson’ s disease.
PloSone 2013 8(1): e54296
Aleyasin H  Karuppagounder SS Kumar A et al. Antihel-
minthic benzimidazoles are novel hif activators that prevent oxi—
dative neuronal death via binding to tubulin. Antioxid Redox

Signal 2015 22(2): 121-134.



