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Neural stem cells transplantation promote the expressions of brain derived neurotrophic factor after the spinal cord
injury of rats WANG Yan-feng™ ,LU Gang,ZHAO Yu, JIN Zhe ,HUANG Tao ,Y U De-shui, DONG Bao-tie. * Department of
Orthopaedics ,the first Affiliated Hospital , China Medical University ,Shenyang 110001, Liaoning, China
ABSTRACT Objective: To observe the effects of neural stem cells (NSCs) transplantation on the brain derived neurotroph-
ic factor(BDNF) after the spinal cord injury (SCI) of rats,and to investigate the mechanism of repairing the SCI by NSCs trans-
plantation. Methods: Neural stem cells were cultured from the hippocampus of rats” embryo and identified by immunocyto-
chemistry. Seven days after the operation of SCI,the NSCs were transplanted into the injured site. Sixty adult Wistar rats were
randomly divided into three groups:SCI cured with NSCs transplantation (group A),SCI received DMEM solution (group B),
control group(group C). Then the expression of BDNF of the lesion and neighbor areas were examined by reverse transcsription
polymerase chain reaction(RT-PCR) and immunohistochemistry, so as to investigated the mechanism of repairing the SCI after
NSCS transplantation. Results: According the RT-PCR results analysis, the expression of BDNF mRNA of group A enhanced
higher than that of group B on the 1st,3rd, 5th day after transplantation of NSCs. According the immunohistochemistry results
analysis, the expression of BDNF mRNA of group A enhanced higher than that of group B on the 7 th, 14 th,28 th day similarly.
Conclusion: The transplantation of NSCs can change the tiny-entironment by upregulating the expression of BDNF. It maybe
one of the mechanism of repairing the SCI by NSCs transplantation.
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BHEEI 5 (spinal cord injury,SCI) J& el fie 451 775 A 58
B AR 582 R R AR Y EE A 5 Y, R T
(neural stem cells,NSCs) B AH A #b FEIRFE | P8 7= (14 #2840
MR BEIW s , (214 S0 % %) i A AT O 52 A 2 1 i 5
{HBARBLH B Z WA TG AN E B APEM 2, ASBFFEE X
TR 3% AR5 3 RT-PCR el by
ARSI G 5 0 2578 3% 7 (brain derived neurotrophic factor,
BDNF) Wik, A NSCs BRI B BB #E HE ST 504k
1 #MREF*E
1.1 2B FARH] Wistar HEPEE, 60 B #4424 h Y
Wistar K 6 R (FEERKZELB Y0 ), DMEM/F12
(1: D)¥E3R3E R AR JGL2E T (35 F Gibeo A H]) \B27; 41
HLAE I (Nestin) Fi{& .BDNF $iifk, SABC il & . DAB & (45
(£ Sigma 23 7)) ;mRNA $EBGRXFN & (Trizol IXF£5) . PCR
AR & (EFE YA F]
1.2 NSCs ¥53%5 SCI shig M (g et 7 e 4340 J8%% NSCs
KUE R 1x10%/wl 25, S RRBEAEFIER B 60 H Wistar K
R, AP, M (200+30) g, FfiHLA> A 3 4, @Ear K RUABEIRG
SRR TEEBEI 55 7 ) NSCs M4 (A 41,24 H)
DIt S AR R 18 4 AR 5 5 B NSCs AR 5wl (9
5x10%/ ) B BE 55 Wi v s DMEM H1764H (B 26,24 FOHEA
S DMEM K3 BE SR8 43 Wiy , B 248 A&, RIF & H B
TR s 25 AT IRAL (C 41, 12 ) RHIVEE a0, AR
L HAET 6 HJERYLBET 6 H I THMNE
1.3 NI H 505k EEMEE iR OB S48 BDNF
mRNA BUFIAIENL ; QB BE4L PN BDNF i SV M i3
KAk, TS 1.3.5 d Bk, 5SSt -R A
553 (RT-PCR) 52 1 2 A6 P BDNF mRNA (1)
B AT RMEAIE 7.14 .28 d BUBE, W S ig gl Ak a2k e R
34T BDNF 7EB- BN K5
1.3.1 RT-PCR %K BDNF mRNA i1k 205 TR
RJG 1.3 F15 d BREFAEFER B, A 415 B AU BUH #4575 BEAY
BEE (4 H/BF), C A TR —T BBUH AR A BE (2 /T
A, EEEE A mRNA, LL RT 82554 % cDNA, #1317 PCR
¥ 3% . BDNF 5| #)¥ %] . F5'~TTTTATTCAAGCCACATCA -3,
R5'~AGCCCAAACCCAAGTCAG =37, Ti{/ H r=4)K 4 203 bp,
LA B—actin YEP XA | 51#1)F 5] 8 F5'~GATTGCCTCAGGA-
CATTTCTG-3", R5"~-GATTGCTCAGGACATTTCTG-3", # 4 7*=
YA 690 bp, RT-PCR F=#£: lu ik a FHIEME i i, &
BEIE RSB 2R 50, X LK 2% A T BE 40 #r
1.3.2 HyrgAAbE Il BDNF RIER¥RIE 9 TR
ARJF 7.14 28 d BREF T, LA PBS Z2 0Pk N 49%5 5 I REAT O E
HERLE E | S4B DL Ty O A RE B A B4 (4 H/
Bf ), C 40 (2 H/ib ), 2 HE Ye{t K B SABC #5468
BDNF f93&3k, A PBS B —HilE R B MEXTBE, B 40 pum,
DAB .0, Y68 T BDNF B BHM: S 4k 28 H 35 St B T (o
TR
1.4 3R M Fluor Chen 2.0 #2543 il g 4
4S5 O BEAE (IDV ) SR Ak H 3R 34 BDNF il B-actin A3
BCE R HEAE S BDNF mRNA #35ARMER, @6 T M

£, AU PN AR B GO S R BT D) i B FRs FRMEIX
REMLIEER 6 ILEF, FHEMR BTt 74- 4181 i BDNF [H
P SR P S BB, I 5 A B ot R 70 3
EAHIBR 1T SEAE R 25 X 2O SR % E

1.5 Seifefsrtr SRA SPSS 13.0 b BUR B | Frig s
VIBIBhR 25 (Xs ) R, R 225381 (ANOVA) K 1 K4
HEATEH IR LR, SR I BRI Jy 2255 BT BSOS [Tt
[B] AN R ZH 8] P 8 AR AR fh it 2

2 H#HR

2.1 BDNF mRNA [J3KiLZE4L #4540 BDNF mRNA Fik4h
SRULFE 1, BDNF mRNA 78 IE# A K BUEHE(C 41) NRIAE
55, NSCs BAHARJGH 1 K, A 405 B ZHIK6 %] BDNF mR-
NA BY235, A 4173 1DV HfER 0.719,B 4124 0.513,A 4155
IEEE B AFHE N T 20.6%(P<0.05), BAEARGH 3 K,
A 415 B 41 BDNF mRNA Fik# A I A Rk
B 41PN 24.8% (P<0.05), BHEAJEH 7 K, B HFLRE
WA BT A A EAESE(E 1),

*®1 BEAREAFERES BDNF mRNA HESZER

(Xs)
Tab.1 Integration optical density value of BDNF mRNA at

different times after grafting in each group(x+s)

BDNF mRNA A9 &6 1 (4

1d 3d 5d
A 0.719+0.051¢ 1.028+0.035° 0.927+0.031"
B Z1 0.513+0.044" 0.889+0.091"  0.665+0.101°
C# 0.178+0.036 0.177+0.023 0.181+0.065

5 C A, *P=0.023,"P=0.008,°P=0.009; 5 B 4 HLL,P=0.035,
&=0.041,'P=0.009

Note ; Compared with group C,*P=0.023,"P=0.008,°P=0.009 ; Compared
with group B, “P=0.035,°P=0.041,'P=0.009

M 1 2 3 4 5 6 7

2000 bp

1 000 bp
750 bp
500 bp

250 bp

1 BDNF mRNA A5k

M:Marker; 1:C 41;2.4 Fll 6 53525 B 41 DMEM AR5 55 1.3 F1 5 K
WA, 3.5 F1 7 530500 A 41 NSCs BEAER S8 1.3 M 5 RIvFKAR
Fig.1 Dynamic change of the expressions of BDNF mRNA

M :Marker;line 1:group C;line2,4,6:group B at 1,3 and 5 days after
DMEM transplantation respectively;line 3,5,7:group A at 1,3 and 5

days after NSCs transplantation respectively

2.2 BDNF fiZdifb/x i 4541 BDNF g 4 fb ik 45
L3 2, BDNF FEIEH AR K BUAHE (C 41) 3R MEAIL, R L
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TR T RN A ISE . NSCs ARG 55 7 K, A 4°F
Y IDV l 0.282, B 4H V-4 IDV 14 0.179, BHEARGE 14 K,
A 4174 1DV {E 4 0.293,B 41734 IDV {54 0.178,C 41734
IDV B4 0.176 ,A 415 B HEUE L ¢ K246 ,°P=0.008, 2574
Geit2Ei L, ARG 28 K, B 4L FRAMEIR A HRE R
5 F B 41,"P=0.009 , 4[] 22 5514 G it 245

*2 BEARSARERES BDNF B FHLEEE (v+s)
Tab.2 Average optical value of BDNF at different times

after grafted in each group(x+s)

3 BDNF 4556 B AE
25

7d 14d 28d
A 0.282+0.010 0.293x0.008"  0.301x0.009"
B4 0.179+0.006 0.178+0.004 0.18420.009
(of 0.180+0.007 0.17620.009 0.177+0.004

.5 B4l bEs, “P=0.008,"P=0.009
Note: Compared group B, *P=0.008,"P=0.009
3 g

NSCs AFRAFE T HIXMAE RGN, BA B R IH L
AARZETT BB R BT AN | /b 5 KB 20 i RE 7 A SR 4R T A
1T NSCs B A R FAR R, R BE A =&
BRI IX, O AR IS A 25 R TE 3R AN Y S se HE R i,
NSCs ARG B RES LTI AT B . (DNSCs 43k 4
TOIE BT A AT AR A3 X3, A B 2 (1) o 22 ST AR BT AN
BT TR @M R A IR T, e R
TUEREE I Bl A AR DC L R (U 3R 35, (A 575 LA 5 B
TR 434k g/ S I B At ML, (5 4% o e R TR 1, PR S 4
LR IE R AE 557 Nakamura 285 SCI J5 55 9 RIZHL NSCs,
FUR IR NSCs b P E T 505 I AL, 48 TR
A NSCs B & T T AR AFIG 55346, Widenfalk S5/F
Y R IAE H KB SCI J& 30 min BN A] W, BDNF mRNA 1% |4,
3 h AR S, EERIR T ARG IO/ INEE B AL, (H 220
(A1 . SCI S A BB = th 28 A= PR 19 SR 2 S Bh 28
HAEZRWEEREZ —, i) NSCs BAHA B LRz
BRI T BRI FRAE KT ) T SCT BB, AHESE
TER B SCIRHE 7 KASH NSCs, H AETT 21k 2 N4 , 1 ek
NSCs & HH ik & #h £ P42 4> F 2 Bk (Cascade of guidance
molecules, CGM) , e IERI£R 8 3% K (1) Rl 4o L 1) A8 A1) T
SRR T R

BDNF Jk Al J2& 1982 4F i 8 [ #f 2 A= W) 4 5K Barde & 31
FraifbrE A, RIS AT 252 DEIEIRIR I HTAIE
A B, IR B 119 DFEE Jh T HE 2y 13 KD A s
PEER A, SFHLAL(PD) 2 9.99, KEL BDNF JE[H H 5 M4kt 141
B, 5 w4 NS 5 AR E S E a3 AR %, 37 sk Ab
57U 4% BDNF 2 (1, BDNF 45 A $E U5 M il 22385 32 1 7

BDNF 3 e 9047 4 12 355 73 WA E F X5 13 J B pfr 22 2 4R 51
EIAEM BRI O TR ZITH N o T3R5 Lk
T QIE R EEREEE 5 | Al 58 . OB IRABNZE , 22

Wh3gs i B M TR, 4R 2 TTAAT  SCLR SR B T

FB AN T 440 BDNF, I 4T , 115001557 53

Wy I SN 3Z 14 BDNFRa & Ret 254, ik 205510

BRARHE rP A 22 (8 A A K AR T AT IR S, 5 X R

HHE NSCs #24 7] B 5 | 9% BDNF 3 K78 & /KF 1 3k, 4

7 NSCs BEAHG A7 1% T893 X0 ok 28 TC RIS JB 4 JfLA2 1 BD-

NF B

ARSI IESSE T NSCs BAH T B @ 34 i Jf- 4E 4 BDNF %&
IR RIRETAR, J5 5 RIB0 L IRE NSCs REAR UL B B 1
PRI AR 2L 2 —

&% 3k

[1] Barriere G,Leblond H,Provencher J,et al. Prominent role of the
spinal central pattern generator in the recovery of locomotion after
partial spinal cord injuries.] Neurosci,2008,28(15) :3976-3987.

[2] Lowry N,Goderie SK, Adamo M, et al. Multipotent embryonic spinal
cord stem cells expanded by endothelial factors and Shh/RA pro-
mote functional recovery after spinal cord injury.Exp Neurol, 2008,
209(2):510-522.

[3] EAuE, BN, 2278, 5 A0 4T 4 M B AR X K BRUE S8 05 5
BDNF 5 GAP-43 JEN IR, G SMRL AL, 2004,
12(23,24):1870-1872.

[4] Daniela F,Vescovi AL, Bottai D. The stem cells as a potential treat-
ment for neurodegeneration.Methods Mol Biol ,2007,399.199-213.

[5] Paul Lu,Ll Jones, Ey Snyder, et al. Neural stem cells constitutively
secrete neurotrophic factors and promote extensive host axonal
growth after spinal cord injury.Exp Neurol ,2003,181(2):115-129.

[6] Kamei N,Tanaka N,Oishi Y, et al. BDNF,NT-3,and NGF released
from transplanted neural progenitor cells promote corticospinal axon
growth in organotypic cocultures.Spine ,2007,32(12) :1272-1278.

[7] Takeuchi H,Natsume A, Wakabayashi T, et al. Intravenously trans-
planted human neural stem cells migrate to the injured spinal cord
in adult mice in an SDF-1 and HGF-dependent manner.Neurosci
Lett,2007,426(2) : 69-74.

[8] Nakamura M,Toyama Y. Transplantation of neural stem cells into
spinal cord after injury. Nippon Rinsho,2003,61(3) .463-468.

[9] Widenfalk J, Lundstromer K,Jubran M,et al. Neurotrophic factors
and receptors in the immature and adult spinal cord after mechani-
cal injury or kainic acid. J Neurosci,2001,21(10) :3457-3475.

[10] Sveinsson OA,Gudjonsson T,Petersen PH. The application of

stem cells for research and treatment of neurological disorders.
Laeknabladid, 2008 ,94(2) :117-122.
[11] Vavrek R,Girgis J, Tetzlaff W, et al. BDNF promotes connections
of corticospinal neurons onto spared descending interneurons in
spinal cord injured rats. Brain, 2006, 129(6) : 1534-1545.
CIBCR H 391:2008-06-05 A= SC it « 4448 )



