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Toxicity of 6-hydroxydopamine to C17. 2 Nerve Stem Cells
and the Protective Effect of NURR1 Gene

LI Qing-jun LIU Jun XIAO Song-hua, YAN Jun, LI Xian-pen, XIN Yi-gang
(Department of Neurology, The Second Affiliated Hospital, SUN Yat-sen University, Guangzhou 510120, China)

Abstract: Objective To identify the characteristics of C17.2 neural stem cells (NSC) and
to investigate the toxicity of 6-hydroxydopamine and the protective effect of NURRI gene.
Method Specific nestin expression in nerve stem cell was detected by immunohistochemistry.
Expression of LacZ was detected by X-gal staining. Necrosis and apoptosis of neural stem cells
induced by 6-hydroxy- dopamine at dose of 0.02 0.04 0.06 g/L respectively, with or without
the protection of recombinant republic-deficit virus with NURR1 gene, were detected by flow
cytometry. Results C17.2 NSC expressed nestin antigen and mostly were stained by X-gal.
0.02 g/L 6-hydroxydopamine mainly induced apoptosis of NSC and 0.06g/L dose mostly in-
duced necrosis. The apoptosis and necrosis of C17.2 NSC were decreased by adding NURRI
gene. Conclusion Necrosis or apoptosis of NSC induced by 6-hydroxydopamine is closely relat-
ed to its dose. Overexpression of NURR1 shows protective effect on C17.2 cells.
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Table 1  Ratio of apoptosis and necrosis of C17. 2 nerve stem cell induced by 6-OHDA

G Without NURR1 gene With NURRI gene

roup " Apoptosis (% ) Necrosis (% ) Apoptosis(% ) Necrosis(% )

I 5 1.21£0.23 "' 6.56+0.49 ¢ 1.15+0.11" 6.22+0.51*

I 5 2.90+0.33° 7.40 £0.68° 1.92+0.212 7 7.11+0.24° 7

I 5 4.20+0.45% 9.18+0.29°¢ 3.03£0.12° 7 7.88+0.46° 7

v 5 1.08 £0.23 10.31 £0.78 1.27£0.19 8.87+0.387

F 109 36 137 38

1 Compared with IV, P> 0.05 2 Compared with I IV, P <0.05 3 Compared with I, P <0.05 4 Compared with I 1l IV, P <
0.05 5 Compared with ll P <0.05; 6) Compared with IV, P <0.05 7 Compared with the same dosage group (apoptosis or necrosis), P <0.05

3 [3-5]
Snyder

C17.2

LacZ

C17.2 v-myc
(C)1994-2019 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



144

) 25

C17.2 LacZ

[7 8]

C17.2 LacZ

X-gal

[61]

X-gal

90%

C17.2

NURR1 TH

(Aromatic Amino acid Decarboxylase, AADC)

PD

[9]

6-

H20,

m g
Ca**
Ca**
21 6.
I ATP
ATP

L C17.2

C17.2

Cl17.2
Nurrl

ol g

[13]

0.02g/

NURR1"”

24 h

[14 15]

NURR1"* TH

MPTP
el NURR1
NURR1
NURRI1

NURR1
NURRI 6-

C17.2 6-

NURRI1

PD

[1]

(2]

[3]

[4]

[5]

NURR1
NURR1

[J]. 2002 23
(5) 328-30.

Simon H H, Bhatt L, Midbrain

et al.

Gherbassi D,
dopaminergic neurons: determination of their develop-
mental fate by transcription factors[J]. Ann N Y Acad
Sci 2003, 991: 36-47.

Yang M, Stull N D, Berk M A, et al. Neural stem cells
spontaneously express dopaminergic traits after transplan-
tation into the intact or 6-hydroxydopamine-lesioned rat
[J]. Exp Neurol 2002, 177(1):50-60.

Riess P, Zhang C, Saatman K E, et al. Transplanted

neural stem cells survive, differentiate, and improve
neurological motor function after experimental traumatic
brain injury[J]. Neurosurgery 2002, 51(4):1043-52.

Cheng A, Chan S L, Milhavet O, et al. p38 MAP ki-
nase mediates nitric oxide-induced apoptosis of neural
progenitor cells[J] . J Biol Chem 2001, 276(46):

43320-7.



. 6- C17.2

NURR1 145

(6]

Snyder E Y, Deitcher D L, Walsh C, et al. Multipo-

tent neural cell lines can engraft and participate in de-

1992, 68(1):

velopment of mouse cerebellum|[J]. Cell

dopamine in the presence of some antioxidants: potential
implication in relation to the pathogenesis of Parkinson’s

disease[J]. J Neurochem, 2000, 74(4): 1605-12.

33-51. [12] Kumar R, Agarwal A K, Seth P K. Free radi-
[7] Lacorazza H D, Flax J D, Snyder E Y, et al. Expres- cal-generated neurotoxicity of 6-hydroxydopamine[J]. J
sion of human B-hexosaminidase «-subunit gene (the Neurochem, 1995, 64(4): 1703-7.
gene defect of Tay-Sachs disease) in mouse brains upon [13] Glinka Y, Tipton K F, Youdim M B. Nature of inhibi-
engraftment of transduced progenitor cells[J]. Nature, tion of mitochondrial respiratory complex 1 by
1996 2(4):424-9. 6-Hydroxydopamine[J] . J Neurochem, 1996, 66(5):
[8] Whittemore S R, Snyder E Y. Physiologic relevance and 2004-10.
functional potential of CNS-derived cell lines[J]. Molec [14] Wallen A, Zetterstrom R H, Solomin L. Fate of mesen-
Neurobiol 1996, 12(1) 13-38. cephalic AHD2-expressing dopamine progenitor cells in
[91 NURRI1 mutant mice[J]. Exp Cell Res, 1999, 253(2):
[J]. 2001, 22 737-46.
(6): 436-8. [15] Saucedo-Cardenas O, Quintana-Hau J D, Le W D, et
[10] Galindo M F, Jordan J, Gonzalez-Garcia C, et al. al. Nurrl is essential for the induction of the dopaminer-
Chromaffin cell death induced by 6-hydroxydopamine is gic phenotype and the survival of ventral mesencephalic
independent of mitochondrial swelling and caspase acti- late dopaminergic precursor neurons[J]. Proc Natl Acad
vation[J]. J Neurochem, 2003, 84(5): 1066-73. Sci USA, 1998, 95(7): 4013-8.
[11] Soto-Otero R, Mendez-Alvarez E, Hermida-Ameijeiras
A, et al. Autoxidation and neurotoxicity of 6-hydroxy- ( )
- P . N N . e e . ~
( 140 from page 140) [11.
, 2002, 28(4):248-51.
SCA SCA12 [6] Margolis R L. The spinocerebellar ataxias: order e-
SCA merges from chaos|[J]. Curr Neurol Neurosci Rep, 2002,
2(5):447-56.

[7] Holmes S E, Hearn E O, Ross C A, et al. SCA12: an
unusual mutation leads to an unusual spinocerebellar
ataxial J|. Brain Res Bull, 2001, 56(3-4):397-403.

(1] (M] . [8] Worth P F, Wood N W. Spinocerebellar ataxia type 12
» 2001. 79-108, 337-44. is rare in the United Kingdom[J]. Neurology, 2001, 56

2] v ; - 957 (2): 419-20.
L1 . 1994, 11(6): [9] Fujigasaki H, Verma I C, Camuzat A, et al. SCA12 is
372-4. a rare locus for autosomal cerebellar ataxia: a study of
[3] Holmes S F, Heam E O, Meclnnis M G, et al. Expan- an Indian family[J]. Ann Neurol, 2001,49(1): 117-21.
sion of a novel CAG trinucleotide repeat in the 5 region [10] Cholfin J A, Sobrido M J, Perlman S, et al. The

[4]

[5]

of PPP2R2B is associated with SCA12[J]. Nat Genet,
1999, 23(4):391-2.
Harding A E. Clinical features and classification of in-

herited ataxias[J]. Adv Neurol, 1993,61(1): 1-14.

2 )

SCA12 mutation as a rare cause of spinocerebellar ataxia

[J1. Arch Neurol 2001,58(11): 1833-5.



