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AW Iml (1x106 A~ xMSCs) 11 K B # ok 22 18 565 B8 AL, % B 21 i Bk 72 4T PBS1ml, FSAH S 3h.6h .12h . 24h 3d.7d .,
14d, ¥ F| RT-PCR J7 3% &l 46 44 K BUE 86 BDNF NGF mRNA RiE 0500, 45 R0 BALF tMSCs B M 41 B 45 B
#if BDNF NGFmRNA =ik 88 F AR 414 B 83 i1 (P<0.05) ;tMSCs B AH 21 5 %) B 41 He 8 BDNF \NGFmRNA 35 3 Jin
B (P<0.05), 4518 B0 405 5 1406 B R 3 19 BDNF NGF 23518 i ,rMSCs #t ik 1: 54 8% 45 B 412 0 38 477 6
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Abstract Objective:To explore the Influence of intravenous administration of bone marrow mesenchymal stem
cells on expression of brain—derived neurotrophic factor (BDNF) and nerve growth factor (NGF) mRNA after spinal
cord injury in rats and to study possible mechanism of intravenous administration of bone marrow mesenchymal
stem cells after spinal cord injury in adult rats. Method:Rats were subjected to a weight driven implant injury.
There are 6 in the non—injuried group and 84 rats in the injuried group. Then the injuried group was randomly
divided into transplantation group and control group. There were 7 time points in each group, n=6 in each point.
rMSCs or PBS were infused into ta-il vein at 10 minutes after injury. Result:Expression of BDNF NGF mRNA in
the tMSCs group and in the control group was higher than that in non-injured spinal cord sections (P<0.05).
Compared with the control s group, expression of BDNF NGF mRNA in the rMSC group was higher significantly
(P <0.05).Conclusion:After spinal cord injury in rats, expression of BDNF NGF was improved and advanced
improved via intravenous administration of bone marrow mesenchymal stem cells.Maybe it is one of the mechanism
of promoting restoration of injured spinal cord and improving motor function.
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Trizol & RNA #2 Bl & . R f il fl &
(Promega 7~ wl ), i PR PE #h 225 3% 1 F (brain derived
neurotrophic factor, BDNF), fil & 4z K K F (nerve
growth factor, NGF) X B-actin )59 (JE 74 5t =
WEARA R 7)), 51 5553 5 A
BDNF (74 705bp) :

LiE514# 5'~AGCCTCCTCTGCTCTTTCTGCTGGA-3'

TES149 5 -CTTTTGTCTATGCCCCTGCAGCCTT-3'
NGF (74 467bp) ;

Ei5514 5'-CTG CTG AAC CAA TAG CTG CCC G-
3

T iE 51 ¥ 5'-CGC CTT GAC AAA GGT GTG AGT
CG-3'

B-actin (74 607bp) :

LUES19 5'-ATG CCA TCC TGC GTC TGG ACC TGG
C-3'

T UE 5 ¥ 5'-AGC ATT TGC GGT GCA CGA TGG
AGG G-3'

1.2 S5 EhY)

2—3 F R TE TS P A BT SD R B R A R BE A
RS g sy
1.3 rMSCs i 5 3% K il o5

W2 BT 9 SD MEvE REL 5 B, SR
(60mg/kg ) I 1 TE 5 JBR T, 11 25, BORUIN O B, B B
T il i, B B BE I, 10ml FE IR (1 7 U IF
) hUEE R, PTARE BE AR A B A Ficoll-
Paque 43 & W 3ml #9845 N BR B 2500 (2000r/min,
30min) , W HCE EORLANL)Z , T PBS 2ml WCAT £ 2)
J& 500r/min #§.0> Smin, 7 LI EE R K AL
L A aMEM K 3% 3/20%FBS5ml, I W4 R &
WCHT L HRL A0 B, T A0 L2 1106 > /ml, 42
P8 20%FBS ) aMEM K323 8 T 37°C 5%
CO, M FNR M F A P | A BG 3 RSB SR,
Yiff A% 3 X, B AR I PBS V40 M 3 Wk, 18 R 4 e
WS 1x106/ml 75 H
1.4 HHEH S WAL o320 KI8T Ok

KPR Allen T 9 1 i 32 i) /5 45 88 52 1
PUE, BT AT - R B R (60me/keg ) I8 s T 25
JR B, JBR B D) I, B R BRUIRF MG [T 5 T R
FRUI AL BT R R Bl D, B T10 S bR — K
2y 3em WYPATHIRUI T, ARIKVIIT 2 F & )24 21
TR E T10 BRSE , PR neg B e B i i 58 S HEA , L
F T10 BoA#Eoc 2 i . KA Y Allen 228 9T
T ERA T e f AL b, AT E T AR
3mm B H A R (T 7.075mm?, & 0.1g) & T
T10 iR, LIE 10g kS A HEAVE Sem 4T
ZH R B0 iR S0g.em, 1AL T10 B 8 1 vh

I/ <=y NGNS Rz NS < £ L iRl
Dygds ks . 78 Allen e B 15 o5 5 i 1 1% 6], ) S 4K
F3l , BON R & A 45 B i s s 4 R R I
TUHEN T 4T o Jr E 5 2% T T G R 5 R L
TR S AR, AR JE B RAT AN TR B e HE R
2, HEKRBWKE A FHIR, BFEARAKE 6 HIF
AR T10 BOAEBE , A BUE 86 o o 7 R 4
6 H, J3HE K B 84 HLUBEHL AR A Xt HEZH AT +M-
SCs A4 . sh¥RE A 7 J5 10min, rMSCs 41 (R F
ARYH: 3 vMSCs HLAH MW 1ml (1x10° 4> rMSCs)
F R R # DK 12  GE RS A, 25 Pk R ik 1 24
PBSIml,
1.5 BDNF . NGFmRNA 9 % ik 78 b () RT- PCR
ey SRl

453 9 4E 3h 6h 12h 24h 3d . 7d . 14d 7 4~Bf
AH SRR BUME BRI, ™A% U BRAE S, XT B4
rMSCs 20 4% B[] 55 304 (n=6) V1 B L5 B A vhoos
BEZH N 20mg, WMAWRA T &M B 62 8 mR-
NA, Phii#% 56 (RT ) %66 M cDNA , #:i#17 PCR
P14 . BDNF NGF #% 94°C 7% ¥ Smin J5 ,94°C60s .
60°C60s ,72°C60s ,34 I BAIGHY 1Y, 5 72°CHE
i 10min, LA B-actin N2 B[R] i #E47 PCR . RT-
PCR /¥4 ik g AL IR o3 B A 4, &
BERE G 53 T R Ge, X 77 W 00 HL UK S5l A T O 9
J3HF, XF BDNF NGFmRNA f 3654 T & i,
1.6  ZEil2#5rr

T FE DL B bR ifE 22 3R, 1] SPSS10.0 48
TR T ¢ K5 P<0.05 Fon 2254 B &M,

2 #R
2.1 BDNFmRNA ) RT-PCR 7= $ 35 Js M Jie i ik
il

2.1.1 BDNF 4" 34 J5 2% B (] 55 34 1 80 750bp 2645 ¢
SPEY A M B-actin I BL 607bp §HEHF (1),

BDNF 700bp
B_aCtin:—:é()th

123456728M
X B0

B-actin 00bp
123456738M
22k
(M :Marker;1-8:1F % 54 .3h .6h . 12h .24h 3d \7d \14d)
1 #HKEEHE BDNFmRNA RT-PCR =)
7 B R BT PRk

2.1.2 BDNFmRNA #% 5% % A XJ 5% B (BDNF/B -
actin%): % 21 RT-PCR 7= ¥ Wi ¥k 49 46 % B O %
JE{H integrated density value,IDV) HfH (BDNF/B-
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actin) FL A WL 1, BDNFmRNA 78 F A 4 op ] I
Feik % B2 RN tMSCs B A 41471 )5 3h BDNFmRNA
235 B LA 38 1 (P<0.05), LA tMSCs % i 20 38 Jin o
B, B2 2450 E] SE K BDNFmRNA 235 B 2
LI, O 14d MR RE R S KT 0 LT
FL&M, 1 rMSCs FEAH 415 X% B2 b5, 4% B[R] 4
BDNFmRNA &35 ¥4 5 T A0 N 1 (] 6 (9 6 B 20 (P<

0.05),
% 1 £4EXREH BDNF mRNA RT-PCR =4
RIENMFEEELER (BDNF/B-actin%)
] (B AR S ) popiiez| IMSCs #% Hi 2

3h 0.435+0.065 0.458+0.078
6h 0.617+0.218 1.037+0.18972%
12h 0.81220.229% 1.510+0.26272%
24h 1.167+0.227% 2.033+0.28672%
3d 1.695+0.289%% 2.602+0.735%2%
7d 2.843+0.673"% 3.768+0.71972%
14d 3.107+0.425% 4.080+0.2912%

5% T AR 4% B 20 20 BDNFmRNA A% K BE {8 9 0.320+0.076, D5 /i
—isf ) A A4 L AR P<0.05; Q5 (B F AR UL L3R P<0.05; 5 [l i fi] 45,
X B 2H L8 P<0.05.,

2.2 NGFmRNA ) RT-PCR 7= %) B I8 B BE it Ha, 7k
5B

2.2.1 NGF 4" 3 J5 4 A 18] 25 34 B 467bp 4244
B SR 184 i B-actin B 607bp P71 HF (UL

K 2).
—actin 00bp

12345678M
X AL

—acti 00bp
N 00bp

1 2345678M

Al
(M : Marker;1-8:1E % # 4 .3h \6h .12h .24h 3d \7d . 14d)

2 HFHAKRET NGF mRNA RT-PCR 7=
B B WE R B B vk
222 NGF mRNA %% 5 () A %f 5 BE (NGF/B -
actin%) : £ 241 RT-PCR ¥ L vk 9 5 % FZ IDV [
{H (NGF/B-actin) lLAL W3 2, NGFmRNA 7EfRTAR
A rpnl WA, XTI AR xMSCs B HE 4L T4 )5 3h

*2 HEAXREHE NGF mRNA RT-PCR 74
RENFEELEREXKE (BDNF/B-actin%)

I i) (RS AR ) X i 4 TMSCs B i 41
3h 0.860+0.298 1.365+0.3352%
6h 1.112+0.345% 2.145+0.2742%
12h 1.343+0.333% 2.660+0.2792%
24h 1.808+0.299% 3.192+0.27802%
3d 2.832+0.36412 3.872+0.48512%
7d 1.742+0.236" 3.685+0.291"2%
14d 1.350+0.174™% 3.107x0.333"2%

15 T AR 2 B 20 20 NGFmRNA A7 % K FE {8 4 0.528+0.017,, D5/ —
] ) A5 R 2 52 P<0.05;)45 18 F AR 4 L P<0.05; 315 [7l I il 2
T4 &S P<0.05,

NGFmRNA 35 Bl WL 38 /111 (P<0.05) , H. rMSCs F2# £
BN R BN B S, 155 3d ik w0 B S R R A
55 rMSCs B 41 NGFmRNA 2 ik & T R, %t
B MR, BEGE 2 B R A R & T IE
H# (P<0.05); 1 rMSCs % 48 41 5 XF B8 41 b 55, 45 i 1]
AUNGFmRNA 3k ¥ 85 T4 R o (8] 8 A % R ZH (P<
0.05),

3 it

Chopp M55 — YK tMSCs 415 T K B P 495 19
A, 2% 2 W 18 B DI RE K & T A 2R i R
tMSCs 235 T 1 28 0 M1 /D 28 Jise Joi 200 1) 2 19 s s
W, tMSCs R BT 558 (937 2E BE 1 . Hofstetter %5181
W tMSCs B4 T K B 03 00 F5 , W3] tMSCs 5
Ay HES AR B R TE 0 (05 )5 SR IR T T 4 )
R G JE A T 0 O fE R A S R
HA R FL AL, & B NF FH AR 25 2 1 — 2L 5-HT FH %
LR 4k, rMSCs £ ik T 245 2 8 1 3 R Rre i v A
NeuN G iE M, /- riliEiE 4 & 1 rMSCs JE B, 12
b TR 5 | S A 0 2 2T 4 i 1k 3505 X 5 tMSCs
HEA T tMSCs [ #2504k Kb 248 2 A F LS H
B ANSE 2B, A AIA tMSCs B H ok B w2
J o A B A R e 2 AR B RN
A P A 2 ol 2 2 208 52 400 S R IR T i, e 7T B 5 ]
P2 R BB S AT DRV, R R S 55 R B i 40 )5
() #2298 % DR RE 8 BEL IR 40 0 5 1R i M &2 o 19 iR
A% IFAE—E WA AT AR A 5403 1 P 28 DT R 3
1] T Y M R 1 i 2 [

BDNF i £ F vt ih 26 o0 A RE #h 2800 2 1
i gt 20 LA B GABA fEMI LT Rk B ik 574
KA B R A2 #E/E T . BDNF X 52 8% i AR
METAREN, R IEA T MY S KEis
AR ITTIAET, HAEHRROE B8 U101 5 i L0k
22561 Friedman 253 F BDNF Al 2808 F5 K 1 —
3 (NT-3) $iudk, W% 7 KEAFHEM Y5 BDNF fil
NT-3 R B 40 A, 1S BDNF Al NT-3 (1) 55
SRR AL TR, JUH I Hi A 1 1 3h #il 2 o ke
T — e R I B4 . JF WL 3] BDNF 7Efif )5
3 J&,is s ph 48 o0 SR Pt BDNF $uik 55 B, #5405 )5
4 J& 5 BL R A1 7R Bt BDNF T4 BH 14 | iF BH
BDNF 2 5% 66 2 i #2, #HF ] BDNF #8085
BEPL AR TR AW ) . AR A R R, BD-
NFmRNA 7E IF 5 BAF K BUE B8 R85, 3 #E 80
6hBDNFmRNA ik i F3 0, 72h k8w, Z )5
Tt g, n] LI, BDNF X 1 & B4R K
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FOEBEM DI Re e et R ¥AEH . B HEBLi 5 BD-
NFmRNA k38, Sz o0 A ALy 1 i —Fl
T, B REA T A2 A0 R AR R B T 21
NGF K2 +5, AR SCH 45 Bk B, 76 [6 0[] 45
rMSCs %48 21 161 15 F #6241 21 1) BDNFmRNA ik b
1B T AR 21 v L5 8 A 7 B ) ol g X6 R 4, T LA
BE5 05 1 KBRS AL tMSCs Ji 1] 1 3% 2 75 BDNFmR-
NA ik A B TAE B RE B & . R R0,
HHEW 5 BDNF /- b3 s g M, $em H R 2
oA BES 0 B e 00 & #EAE T . #ifT BDNF 7845 R0FF
BEI i 2ot HA R R,

Tuszynski &7 JAE BURBE 05 )5, 8 2 5
R NGF BB 5T UE 2 NGF fg 15 518wt #f 48 o0 Al
F W L IR R R LT LT 4 AT il S R as B &
TCEF4E K % . Ferandez Z5MTE K H BURE W7 PE A BE B
P JR B 1A NGF, & 3055 56 41 b Xof B 2 1) e Joit 1
SR GE 1Y) % B B SR L E RETI IS NGF kW]
B, ASEESE R R, NGFmRNA 78 IE 3 4FE K
A BE (R A, B REPH 0 ShNGFmRNA £ ik B
TGN, 72h ik 2 5 0 R S R R R (AT B
T AEH K, 0T LA, NGF X IE & LA K RE
BERY D Re R K3 —EEH . FREH 5 NGFmR-
NA FILH N, JEhgot A LAY VE 0 —Fh B,
PE— I B, A EE] £ xMSCs B 4t 41 15 4
HHE 4L NGFmRNA £k L F A4 s B 5
FAH R B T 0% X AL, AT LA 4 ) K RRURS A
rMSCs J& 1 i 3 $2 % NGFmRNA #ik, A B T gt
WA BEIE . 5 BDNFmRNA 263540 Ho 8¢, 4 B
Wi J5 NGFmRNA ik L3 0, o8 X R
T BDNF == 2 7e A HE 1043 1 R0 & a gE 6 2
e

Fo At rMSCs 76 1 3 K P9 AT 1] 351 473 DX i G 5
FEIG I IR (HHHLHI N ASTE 28, T e 405 5 07
A IR 1 77 A FURE TR G . tMSCs BEAEIA YT 1Y 7T g
VE A : (DrMSCs i) 1 28 70 F1 S5 40 i 4 1k 2 51 40
MOBRACAE T, T 5 2l R ST I AR A
B 2R 0 2 T A ol 20 A I N A P S AL RS e
T VER . QIR 2 R rMSCs S H A1k i b 241
DN IR e T~ = e o S s e RN A S L (Y S

Y AR 2 )5 B S0 A P2 Al R 28 P A R A
TV JAE N 7235, D8R A8 405 =) 0 F) 2k P S S
IO, DA T A 380 3607 3 Al i 3 O A
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