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Therapeutic effect

of GDNF gene-modified mesencephalic

neural stem cell

transplantation in a rat model of Parkinson disease

DUAN Kuijia, WANG Xiangpeng, YANG Zhiyong, WANG Bo, WANG Mingguo, ZHANG Hailong, DENG Xingli
Department of Neurosurgery, First Affiliated Hospital of Kunming Medical University, Kunming 650032, China

Abstract: Objective To evaluate the therapeutic effect of transplantation of mesencephalic neural stem cells (mNSCs)
genetically modified by glial cell line-derived neurotrophic factor (GDNF) gene in a rat model of Parkinson disease. Methods
mNSCs isolated from the lateral component of the midbrain of fetal rats at gestational age of 14 or 15 days were cultured for 5
days before genetic modification with GFP or GDNF gene. Rat models of Parkinson disease established by stereotactic
injection of 6-hydroxy dopamine in the ventral area of the midbrain and the medial forebrain bundle were randomized into 3
groups to receive PBS injection, GFP gene-modified mNSCs transplantation, or GDNF gene-modified mNSCs transplantation
into the right stratum. The behavioral changes of the rats were evaluated by observing rotations induced by intraperitoneal
injection of apomorphine after the transplantation, and the survival, migration and differentiation of the transplanted cells
were identified by immunohistochemistry. Results Transplantation with GDNF gene-modified mNSCs significantly improved
the behavioral abnormalities of the rat models as compared with PBS injection and GFP gene-modified mNSCs
transplantation. At 56 days after the transplantation, a greater number of the transplanted cells survived in the rat brain and
more differentiated dopaminergic neurons were detected in GDNF gene-modified mNSCs transplantation group than in GFP
gene-modified mNSCs transplantation group. Conclusion GDNF gene-modified mNSCs transplantation can significantly
improve dyskinesia in rat models of Parkinson disease, but the molecular mechanism needs further clarification.

Key words: mesencephalic neural stem cells; gial cell line-derived neurotrophic factor; Parkinson's disease; cell transplantation
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Tab.1 Apomorphine-induced rotational behavior scores in the
rats after cell transplantation

Postoperative Rotational rat numbe Average rotation

time (Week) r(>7 r/min) (r/min)

1 9 61+19.091
2 22 68.048+20.014
3 38 70.818+23.907
4 39 79.545+21.034
5 40 85.014+15.016
6 40 87.051+13.214

2.2 wmfRASHIE AT A FIRAE
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15 R84k, IRt 4 PD R BURE AT R B4 1
X HRZHAT 2esE , A B it 2# 25 5% (P<0.01) , GDNF JE [ &
T NSCs 4HF HA P A Gt 222 57 (R 2).

Tab.2 Induced rotational behavior of the PD rat models after cell transplantation

Time after cell transplantation (week)

Group

2 6 8
Control(PBS) 1.081+0.023 1.094+0.021 1.197+0.023 1.398+0.032
GFP-NSCs 0.792+0.012* 0.757+0.009* 0.763+0.015* 0.796+0.011*
GDNF-NSCs 0.701+0.009* 0.619+0.008* 0.607+0.010* 0.522+0.012*~

*P<0.01 vs control group; “P<0.01 »s GFP-NSCs group.
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Fig.1 Fluorescence photomicrographs showing the survival
and migration of the transplanted cells in the striatum. The
transplanted cells showed no obvious migration from the

transplantation site. A greater number of viable transplanted
cells was found in the striatum in GDNF-NSCs group than in
GFP-NSCs group (Original magnification: x200).

GFP-NSCs group

GDNF-NSCs group
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2 Nestin &2 AR FEFBIE T HREELUIRE MBI ERL

Fig.2 Nestin immunofluorescence staining showing the differentiation of the transplanted cells
in the striatum (Original magnification: x200). Almost all the mNSCs remained undifferentiated
(nestin positive, B, E) without migration (A, D). Te nestin-positive cells were more numerous in

GDNEF-NSCs group than in GFP-NSCs group.
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Fig.3 TH immunofluorescence staining showing the differentiation of the transplanted cells in
the striatum (Original magnification: x200). Only very few cells differentiated into dopaminergic
neurons (TH positive, B, E), which were more numerous in GDNF-NSCs group than in GFP-

NSCs group.
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Fig.4 GFAP immunofluorescence staining showing the differentiation of the transplanted cells in
the striatum (Original magnification: x 200). Some of the transplanted cells differentiated into
glial cells (GFAP positive, B, E). The number of GFAP-positive cells was greater in GFP-NSCs

group than in GDNF-NSCs group.

3 QUK AR AREH SR

Tab.3 Results of cell counting in the tissue sections of the striatum
Cell count
Group
GFP* Nestin® GFP*/Nestin® TH GFP'/TH’ GFAP* GFP'/GFAP*
GFP-NSCs 64+10 95+19 3846 7%2 5+1 607+29 3615
GDNF-NSCs 118+8* 498+11* 51+5* 28+4* 20+£3* 314£16* 57+8*

Values are Means=SD of 5 sections from each rat. *P<0.01 »s GFP-NSCs group.
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Tab.4 Percentage of differentiation of the transplanted cells

Group Nestin* TH* GFAP*
GFP-NSCs 58.1+2.4 7.4+0.9 56.1+7.2
GDNF-NSCs 39.1+1.5* 19.3+1.9* 52.6+5.4

Values are Means+SD of 5 sections from each rat. *P<0.01 vs GFP-
NSCs group.
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