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Effects of dopaminergic neurons differentiated from mesencephalic NSCs induced by

transplantation on treatment of Parkinson’ s disease in rats

YU Xiao-giang's RUAN huai-zhen's CAIWen-qin's, FAN Xiao-tang's YAO Zhong-xiang’s YANG Hui’ (' Department of Neurcbi-
ology; *Department of Histology and Embryologys College of Medicine; * Department of Neuwsurgery, Xingiao Hospital, Third Military Medical Uni-

vemily, Chongqing 400038, China)

Abstract: Objective To evaluate the therapeutical effect of dopaminergic neurons induced by transplantation
on Parkinson’ s disease (PD) rats. Methods Mesencephalic newve stem cells (NSCs) were induced by striatal ex-
tracts to differentiate into tyroxine hydroxylase (TH) positive dopaminergic neurons. The differentiated cells were

transplanted into the striatum of PD rats. The survived cells were detected by TH immunocytochemical staining. The

therapeutical effect was observed using apomorphine-induced rotation. Results Mesencephalic NSCs could be in-

duced to differentiate into dopaminergic neurons which could survive in the host for long time after cell transplanta-

tion, and could improve the apomorphine-induced rotation. Conclusion The induced mesencephalic NSCs have the

obvious therapeutical effect on PD.

Key words: Parkinson’ s disease; neural stem cell; neural transplantation

GD-
NF.BDNF.IL-1.1L-11. (leukemia inhibi-
tory factor, LIF) . . N-
) NSCs

“973 )(G 1999054206 );
(301301 10

Supported by the National Key Basic Research and Devebpment Plan of
China (“973 Projects) (G 199905421 ); National Natural Science Faunda-
tion of China (30130110

(1978—), ,
:(023) 68752232
: (023)68752233

+ 2003:07-07; : 2003-10-08

DA, (Parkinson’ s disease, PD)
[1~5
’ PD
b
o b

PD ’

b
1
1.1 A

Wistar Wistar
. DMEM/F12  B27 Gibco , 6-OHDA.
 bFGF Sgima , Nestin IgG NF-200I¢G

., THIZG



750 26
1.2 Fik 1 (et
L21 PD W tar 27, , 180 Tab 1 Changes of apomorphine induced rotation of rats (x &)
. Befor After trmsplantation ()
~220 g . 6- (6-hydroxydopamine, 6-OH- Croup 7 s planiation 7 s o =
DA) s (@2 ine) : :
pomorghine Difexntal ¢ g %143 15794345 D645 85812217 6.4343.87°
. . cdk (A
20 min, 7 in
NSG (B) 9 19.1443.91 1667402 5.%43.B 11.01+353*% 7.93-2.42*F
Contol (©) 5 18.7843.62 1861410 ©.%5+2.Q 1889+303 18.6344.37
L22 *. PZ0.0L, wsB; # P<0O05 wB
[6].
. 3-4 200 #1/ml
123 A (n
=1D; B (n=1D); C
(=13,
.24 1
. 02% 37 C , 20 min
, . bFGF
, X 10711
PD 1% 30 mg/kg 1 (X 400)
s ’ (1~5X Fig1 Colonies of mesencephalic NSCs from fetal rats under the phase
10° ; A+ 18mm L:25 contrast microscope (X 400)
mm, VA 5mm  A;+0 6mm L;:2 0 mm V:4 2 mm.
10 min 10 min, ,
, 4X10" U4 h, 3d
3d A 3
» B 2 7.15.30.45d
0 05 mg/kg, ,
10~ 15 min , T
L25 ,
s 30 Flm, rIH
’ - (X 40)
. 2 40
Yiit 2
1.3 ’ﬁ‘ﬂ— ¥ a2 Fig 2 Colonies of mesencephalic NSCs induced by striatal extracts
t under the phase contrast microscope (< 40)
2
2.1 iRk ik 3o AR FRL
14d
, 3~4 s
, C 12,
L6l
2.2 PD K RARHAT A8 & L
1 s C s A B C
. 30d 45d . (PZ0.0D, A 15d 3 ’ ™ (SABC 200
Fig3 TH positive cells in the grafted region in group A 2 weeks after
AB ’ transplantation (SABCX 200)
A 30d  45d B (P<0.05,

1)

2.3 BHmiek R
. TH



9 . NSCs PD 751

, 3
©° TH ’
A B , PD
TH s C TH . ’
’ . b PD
, TH ¢ 3-6) ’
PD .
. NSCs
L8
b o
9
9
9
0.5%~5%",
° 9
o K
4 s TH (SABCX 200) ,
Fig 4 TH positive cells in the grafted region in group B 2 weeks after , 20% L9
transplantation (SABCX 200)
b
PD ,
, 6 .
17 Inin 6 Imin,
. 1. 1
(P<<0.01). Nishino "
s PD
K K
o b 9
b o
b b 4
5 s TH (SABC 6 . ’
X 400) (P<<0.05),
Fig5 TH positive cells in the grafted region in group A 2 weeks after o
transplantation (SABCX 400) ,
" E““ 9 ,IH ’ 2 4
\' .5 o i ! “"-‘H b ’
Vo TN SRR o .2 . TH
% \.- ""’ . ; .
5 e A8 \ . ( 1,2.3).
: o TS N B : . 4
e i o ™
L - % 2 2
A -
& - ¥ C 4,
iy /. TH . NSCs
6 s TH (SABCX 200) PD

Fig 6 TH positive cells in the grafted region in group A 4 weeks

after transplantation (SABCX 200) )



752 26

ic progenitor cells converted to dopamine neurons by hematopoietic yto-
kines: a source of cells for transplantation in Parkinson’ s diseasd J| . Exp
Neurol, 2001, 171(1). 98— 108.

’ [2] Storch A, Paul G Csete M, ef al. Long-term proliferation and dopaminer-

gic differentiation of human mesencephalic neural precursor cells[ J] . Exp

. ) Neurol, 2001, 170(2). 317— 325.

[3] RodriguezPallares J, Caruncho H J. Dipyri damole-induced increase in pro-
duction of rat dopaminergic neurons from mesencephalic precursors[ J] .
Neurosci Lett, 2002, 320(1-2): 65— 68.

[4 RiazS S Jauniaux E, Stern GM, ef al. The controlled conversion of hu-

’ man neural progenitor cells derived from foetal ventral mesencephalon into

20 .

. dopaminergic neurons in vitro[ J] . Brain Res Dev Brain Res, 2002, 136
(D 27 34.
[ 5] Potter E D, Carvey PM, LingZ D. Cytokine-induced conversion of mesen-
cephalic-derived progenitor cells into dopamine neurons[ J] . Cell Tissue
Res, 1999, 296(2): 235 246.
’ o L6l ’ ’ .
NSCs, [J. . 004 26
(D: 18- 21.
[7 , . [ M.
, 1994, 78— 80.
’ ° [8 Martinez S, Anders B. Immontalized neural progenitor cells for CNS gene
tand'er and repaif J] . Trends Neurosci, 197, 20(11). 530— 538.
[9] Vescovi A I, Snyder E Y. Esgablishment and properties of neural stem cell
clones: phdicily in vitro and in vivd J] . Brain Pathol, 199, 9(3). 569
— 598.
[10] Nishino H, Hida H, Takei N, ef al. Mesencephalic neural sem (progen-
itor) cells develop to dopaminergic neurons more strongly in dopamine-de-
’ pleted sriatum than in intact striatum[ J] . Exp Neuwl 2000, 164(1).
. 209—214.
[11] ) .
( ), 2002 34(5). 378— 38l.

g TN
[1] Carey PM, Ling Z D, Sontwell C E, efal. A clonal line of mesencephal- (/ﬁﬁEF I E;‘il\%)

PR AEHFLUTAEREAFTLENE R 2EBFEHRRFAA RS RIE, A 2B FEH IE

RIfEHAEX,
. OF x% H - A BEWERNSES; OFIEES . DME.GCP % 7 & F & 24 G K # 5% +

B ERIZ A, R EW GR AR R LT TN R BEE RIS TR R; O FE 20 e K& B8 JR . 151 8L xF
TR RTUM A% RR Rk, G REME WF .2 L /N EE% N RS FE IR 37 7 k. 5T 830K 3T A
RFHEOFEH R AL BRNERER T, FEHAAL KR BENF LA OFHE 77‘ A RPN AH
FIER R AT 2938 SL I T AT TN L R E G 3 A NE; ©F R R4 24 Wi e GR AR, 2
FT A e R S8 At i, Ot B F E 28 R 27 AR ARk it el i AL :2004$6H 30 H.
Fatrig E R W RAE O F B, BREMECKBERZE30 T, N X EFEFELF 2 ZF AT EGIEKR
2 EN(SN1672—7134 CN34— 1268 R) F % %k, Btk 54 EF BT 40,

oo bk AT oK S8 S EH ) [:5@«*[;%'!@ IR 2 &N 4531 HE 2. 230011

PR | I Email: cjtan @163. com




