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B E:BH WERERERRMEREAZE BT (GDNF) 240 2 F 49 i, (NSCs) 81 % & B (DA) #e 4P 2 4 5 4L 89 %
. FiE ORI ERBALRIRS S B3 NSCs, % 2 K NSCs #3321 K F 5 5w X 0.5,10.20 ng/ml. GDNF #47#% %, A&
- A B AR RS AR M )G e LBk AR A LB (TH)mRNA 69 & 38, 2 e J AL 52 3 & % % NSCs, #m NSCs & DA #4% 2
Anstedk, BR ZHFAHEREL THmRNA, W ZRAFAREHNAERART U/ . FIFoE MR REANEL 2
W R mILB Y R M AR, 572 G b R, GDNF # $4 TH Fa i s i % 39 9 B 4 & (P<C0.05); B 10,20
ng/mL GDNF i $48 4 &4 ¥ 2 3 T 5 ng/mL GDNF % %420 (P<C0.05),10,20 ng/mL GDNF # § 419 )b 3z 2 F R4t F &
X (P>0.05), #5i8 M#HA AWM R S B B NSCs, R EKE M GDNF ¥ttt NSCs & DA #e4f 2 7T 446 , GDNF R E A 10
ng/mL # %% 20 ng/mL & TH Fa ki % £\ B &1L,
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Research on the induction of differentiation of neural stem cells with dopaminergic neurons by different
concentrations of glial cell line-derived neurotrophic factors”
Chen Meiling' ,Shen Yue fei® ,Li Qinghua' ,Liu Kaixiang' ,Zeng Aiyuan',Lin Xiaohui'
(1. Department of Neurology A f filiated Hospital of Guilin Medical College ,Guilin,Guangxi 541001 ,China;
2. Department of Neurology ,First Hospital of Guangxi Medical University , Nanning 530021, China)

Abstract: Objective To investigate the effects of glial cell line-derived neurotrophic factor with different concentrations on the
differentiation of neural stem cells (NSCs) into dopamine(DA) neurons in vitro. Methods The primary NSCs were isolated from
the whole brains of neonatal rats. 0,5,10,20 ng/ml. GDNFs were added into the second generation of NSCs to induce DA neurons
for 10 days. Tyrosine hydroxylase (TH) mRNA was detected by RT-PCR;NSCs and DA neurons differentiation from NSCs were
detected by immunocytochemiscal stain assay. Results All groups could express TH mRNA. The neurospheres neurospheres had
the capacity of self-renewing,expression of nidogen,and could differentiate into multi-directions. Specific antigens of neurons,astro-
cytesand oligodendrocytes were also expressed. Compared with blank control group, GDNF increased the proportion of TH-positive
cells(P<C0. 05),10,20 ng/mL GDNF were significantly higher than that of 5 ng/mL group(P<C0. 05),while no significant differ-
ence was found between 10,20 ng/mL GDNF groups(P>>0. 05). Conclusion The NSCs were isolated from the brains of neonatal
rats. GDNF could promote the differentiation of NSCs into DA neurons,and TH positive cell rate changed minimally when GDNF
was increased from 10 to 20 ng/mlL.

Key words: cell differentiation;glial cell line-derived neurotrophic factor;neural stem cells; dopaminergic neurons

JZ J5: 44 90 P it 45 7 35 R F (glial cell line-derived neuro- 1.2 &% B3 DMEM/F12.B27 ) 5 Gibeo., Bl i £F 4k

trophic factor, GDNF) & —Ff HAT £ A= 1y 43 18 1) #ih 2278 3=
T, AR & AR 4E . H X £ B (dopamine , DA) fig
il 28 78 14 R O AR S A 1 O SR AR T OF R 2 IR TR R I Y L (H
TR A Y 4520 . A SCR R A [F) v 2 1) GDNF X #ir 28 T 4
Jfg (neural stem cells, NSCs) [1] DA gt & 6L I, ol &
IR AT DA RERI 270 43 0 15 5 07 38 S o DA BB # 4 JC ik
N FE A VAT G 4 7% (parkinson's disease, PD) 2 it 3L il f1%) 52
1 #B57FE

1.1 3 Bk 24 h % SD R Bl ) PE BB K250
gy epe R AL 14 AT IES - SCXK B 2003-0003 . 52 8y 3 7 v 4o
SR AL FAT 5 S G BRAA AR
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BB WH GRERL 1 0832140) 37 P4 TUAE T 3k 4

A4 K A T (basic fibroblast growth factor, bFGF) | 3 f 4=
K A T (epidermal growth factor, EGF), GDNF iy [ Pepro-
tech JI§ 4 1L 7& (fetal bovine serum, FBS) g @ #1 P4 23 i
A Nestin 2 5 B 5T 14 F1 S 5T 2 TT 47 5 1 45 BE AL I (neuron
specific enolase, NSE) £ 5 B4 & Wy B 36 5% A2 4 5 2 7 L S
YL 5 1 4k Fr ¥ 4 [ (glial fibrillary acidic protein, GFAP)
Z BT iR A R A B NS 2, 3- R I IR B R
" Tig i (cyclic nucleotide phosphodiesterase, CNP) 37 1 Ity [
Neo Markers,Supervison™ HRP 4 ik & 0 5] &0 B L
KA B AR A B R S P a0 i B & R 2 AL 6 Ctyrosine
hydroxylase, TH) £ 53 B 4t 14 18 [ b 50 1 58 2% 2 7], Trizol 19
A Invitrogen 24 A) , cDNA 55— & B i % 70 & 9 3 MBI
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Al Taq DNA B4 Wy B Fermentas, TH 2 # B2 H il 8 i
A M (glyceraldehyde phosphate dehydrogenase, GAPDH) 5| #)
B A AR

1.3 B R NSCs i s FIR R 8 A4 24 h Wi
TS SD KB, 75 % £ BV LT 75 I 1 3k 4k 56 BCHS il 41 21, 7E
HIRTRT € NANIRE S - ) S A K= G QRN O R A T WA
LY A 0. 25 % B 1S /b 10 min 22 47, &% bFGF 20
ng/mL il EGF 20 ng/mL f) DMEM/F12 5% 37 3L/ pE 40 e . 55
BEO 2R, RIGINATE & 570 A M % EE 5 X
10°/mL, #f % 25 mL B3 M. 7 37 CHIRIE 5% CO;,
95 Y025 SR AR RR IS R AT P IR . W AR BOR A LA
JEHF 2~3 RP w1 .5~7 d R 1 IR,

1.4 NSCs HiFS0b B 2 {RAY NSCs LI 5X10° /mL #)
AT HIE S PLL G805 38 R 19 24 £L 35 F- AR 85 3308
L ADLAT  J2 A0 N A 2 G T 9 0 i e A % 3 A L PBLAT 0 SR
B4 T 5 K2 W (reverse transcription-polymerase chain reac-
tion, RT-PCR) K i1 41 fig F A 50 mL #5350, 4 BIMA LT
B IR WA 4 (25 A xR 40) DMEM/F12+ 10 % FBS+ 2% B27,
B.C.D 4501 A 136 EAmA 5.10.20 ng/mL GDNF, LA
Ja B 3 KA htiik 1.0k 10 d G IEER .

1.5 fGuEdffb e BN Z RG-S H e . 1
0.01 M PBS(pH7. 4) ¥ 3 ¥ .4 % 2 % H E [# & 30 min,0.5%
TritonX-100 H# % & T ¥ § 4% & 10 min, 3% H,0. (0. 01 M
PBS BE i) AL AR A 15 min, —Hi 4353 /N BRHT A Nestin 558
BEPLiR St A NSE Z s LIRS Ht N GFAP 2 s BT |
/NPT CNP Bsg BEhiiA St TH 2 sa Stk & bt DAT
ZIEPIAR .4 CR AT (—HUH & 5% IE# 2 MiF 1 PBS
i BE) S T I =4t 37 CWEFFARA 30 min, A I H 20 min, B
37 CHFEFRA 30 min, 3,3~ H B (3. 3"-diaminobenzi-
dine, DAB) L B4 5~10 min, IR AR R E Y. B AKIER I . P
PER RSB R ORISR IR
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M RNA F#iH . Oligo(dT) 18 M 5|4y, # B RevertAid™ First
Strand ¢cDNA synthesis Kit(Fermentas) i 7l & 5 B 4 & il cD-
NA, THERZIYFEH: FiEsl 9 5'-CAT CGG ACG GCG
ACA GAG T-3'. T8l ¥ 5'-TCA CGG GCG GAC AGT
AGA CC-3',PCR #" 84 B Bt K /NN 795 bp. N2 GAPDH #
HEl9 5. EiiF5I 9 5'-GCA GTG ATG GCA TGG ACT
GT-3', Fi514 5'-TCA TTG ACC TCA ACT ACA TG-3',
PCR 43§ i Bt K /Ny 475 bp, $% LLN RN & AT #AT 9 97
.95 °C .5 min, 95 C .45 5,63 °C .45 5,72 C .1 min,72 “C.5
min, 30 NEH . 1. 5% B WIEEE IS Hi vk o FH B RS BLAR 43 BT R 4t
BT A IR

1.7 SEil24b3 TH PHM: 40080/ 8 40 %5 < 100 26 B S fir
15 TH FHIPEZR %, SR JH SPSS13. 0 Gt i+ 51 1 #E4T J5 22 43 #
MBI L, SRR R UL T £k, P<<0.05 BaRnERF A G
R L.

2 % R

2.1 NSCs R FRFE SO #id SD KRR 5 &
P4 EPL AN FETE B R LA B BROE R /INE — (BTG R 5 S G B

FTHREF 2011 58 A% 40 5% 22 1

KO EAETE o BEJS 35 75 0 P2 v 240 Ff VAT P A 3 22 L T AL R
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{8540 22 WA T R TEAN I I 3 AR M E Bk 3~4
h W BE, 24 b J5 BRI SN H A0 i I 5 4K 588 ) S IE 8 L B A Bk
BIGAER . T4 10 d K0k, KA MERCT E 20 8H
AU, 5 A4, B.C.D 411 & Bk 45 5 W e L 434k
A8 it 1) S I B 3 E DR L SR A TR L A KT L C LD 2 B ]
B 2E 1.2,
2.2 RT-PCR#MZER B.C.DZH% RT-PCR ¥ # 5. #4718
F 795 bp MY 1 B (& 3) . 5 TH B[R U 09 7= 41 i Bk i
FHA—HLREMA B AN L RT-PCR #¥4 TH mR-
NA ik,

1000 bp
TH 795 bp

GAFPDH 475 bp

100 bp

1 FRAEG 225 AR IB4 ;3.5 ng/mL GDNF 5 5:41;4:10 ng/mL
GDNF #5541 ;5: 20 ng/mLGDNF %4,
& 3 RT-PCR #& & A 40 TH mRNA #FRiE

2.3 ANk Y g R

2.3.1 NSCs 4% HRMMZIR Nestin Je 6 FH 4, #i 2
BRAEr L NSE.GFAP K CNP [H 440 i . 35 9 HoA £ 1 401k
e, B NSCs Wy SEAKRE (Bl 4.5, 3 2 B 6.7,

& 4 FZ K Nestin &AM (X 200)

5 NSCs 45T, NSE 3 JR (X 100)

2.3.2 NSCs [i] DA BE# &0 (LN 25413y | TH
S DAT 40, TH.DAT BH 1 41 M i 5% 2 45 0 6, J 4%
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ik (2 B 8.9), &4 TH M4 R4 5N A 4
(1.1740.70) % B4 (3.74+1.01) % .C £41 (6. 66 1. 38) % .
DZ(6.40£1.95)%. 5 A% .B.C.D 4 TH FH 40
YA BRE (P <<0.05, 5 B4IHE,C.D4 TH HH:40
i 2R B W R 3 8 (P<<0. 05) . C.D 41 TH BH 4 4 Jify 2= 3 A A 7]
(P>0.05), #/R7E 5~20 ng/mL i N . k% GDNF ¥k i iy
Fhwi» TH FH 4 40 22 87 7 =5 . {2 GDNF ¥ & ) 10 ng/mL
M A 20 ng/mL B TH BHPE 20 i S TC W] A8 4k .
3 it it

BT BCR AN DA 8 #2450 19 1B 17 1M 8UAS J& PD R R IY
FEIAY b T PD AR K I8 y B BN R e S Al iR
MRIT A FmERAN PR LR EREZ -, BRRE
T NSCs 43164 DA HE 12 5T 1 L 5] 35 4% , 76 7 A8 1k NSCs
FE W75 40460 DA B & I J5 T #EAT 7R P9 B8 AF W] BE T 47 b
U3 PD A TR DA et &0 Z R TR M — R 51 IE IR
SiEAR - N IBE NS S PD A1 AR IR YT W B, 4T PD
YA MRS AR IR YT AR S SR AR v BR T SR G 3 19 40 i R L An e
HRE BB TS R S =T E A A TIRENT DA e
ZIL—HIEMRME R Z —., HETAIME S NSCs 7] DA f
P2 TC A I S B8 7 TR R B4 S LR LR i 228 55 R sl A
MR TS S A 2 R 3R AR S L 3 DR
B AL DR M T

M&EFE T RAR R & TN R ALK S &
HeFF H I RE M) — K2 T A 35 1 48 9% K (neurotrophin,
NT) K 1% . B AR A 4 & 35 ] T Cciliary neurotrophic factor,
CNTF) .GDNF LJ J& — 6 A4 & 5 1 48 fif B 45, X 26 8 R
TR DA GEBIZ IC B9 AE 36 A4 AL A — 8 ROVE T e BIF 58 4K
Z 1% GDNF Al NT 2% (19 iz I 1 M 48 2F 4 B F (brain-de-
rived neurotrophic factor, BDNF), {H & X} F GDNF ¥£ DA #
oo B P R B RV AT R AR D R S X AT T
WF5E

1993 48, Lin S81% PR BB BT 40 i ok I3 19 B49 41 Jifs Bk 19
SAFRE SR I ) A B 4k T GDNF, GDNF Jg # 1k 4= K A
F-B AW R B2 R 4L K F- 19 GDNF mRNA WL F &
B WIBCR AR T 7 BAT 2 R K B RN . Bk IAH GDNF
= DARMEITTE —WERETF.HEMIRKRE - —F £
BB A2 B SR T E M LT D RE 4 R AR 18 O A
Ho A b 228 35 B T ASBE L L% SR AVE T 6B Bl 4 oT BRI
T A L6 B T 28 TG L 58 I b 6 50 MR M 2 T3 A B SR E A,
ARSI 2 IR 32 2 1 45 2 Hoxt DA et & s & = 1E .
V2055 2B e 0 DA BB 4 2 oo $8 U8 4 14 75 75 18 AN A 4
Ry T, Roussa Fil Krieglstein™ 78 /N BUKE i 101 565 12
K1 JE N e A 22 2 B R R R o A8 IR % 19 GDNF G,
FIE R DA GBI & JTHRC Y A0 Nurrl FI Ptx3 i 40 s % H ]
BE T XA, AR AT e P NSCs 85 75 28l 1 Jin A GD-
NF J5 TH FH¥: 40 3% K 13. 41 %, i % B8 41y 3. 49% , TH
& DA & U B . 1 TG 2 3 Fh 22 S Wk R 3L Ser-19 ., Ser-
31 il Ser-40 B FR LAY P8 15 . Kobori 2570 58 5o 78 B AR A i #f
LR IR K R A GDNF J5 . & 8 GDNF i i #2 & Ser-
31 F Ser-40 Ry BEERfL /K F-TI M DA B & B I, #k i GD-
NF B 7 x5 DA 1 47 3% & 25 22 4E I 40 i fe B #2484 in DA 19 &
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o BT AT ABFIE R ik — 2 ¥R GDNF i % NSCs [
DA fig #2870 43 Ak 1 Joc A vk 5, A S 0 e MR Ah B R 0 56 2 AR
NSCs 8 35 5 45 T A A e B 19 GDNF 3 5 45 51 8 R A [/l ¥k
J¥ GDNF 5541 5 75 (11 % B4 oA Bl 32 i THL BH o 40 e %
5 E AN AR — 30, fE 5~20 ng/mL JEE A, B % GD-
NF e & g 74 75 . TH B 40 il 32 3% 87 T i, & ) 7 5 5 i
NSCs [a] DA M 4 70 410V F 3 . 38 9% FL AN MO TR 25 58 Bk
GDNF ¥ J# )\ 10 ng/mL 3 /i1 & 20 ng/mL i TH P44 40 g %
TG W A5 Ak, 3% B e A BF 55 e T Bl 9 10 ng/mL GDNF HA45
wAEMTEF AR, BHET GDNF 55 NSCs [ DA RE#H £ J0 45
TR ML i K WA 5, Wang %17 1A % GDNF i i3 PI13-K/ Akt i
AT X DA REM T ML B EE MR

A4 B 45 E W], GDNF BEfR # NSCs [h] DA g # 2 o6
I3 Ak B2, GDNF JE 11§ DA RE i 400 0 fb & 5 & 7 TH
FER KO FRAER? A fFFilE—2W58. W% GDNF
HIBIF S 32— 25 TR A S A5 8 180k — i T BRI PR 0 A 4K
2.
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