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[ Abstract] Objective To explore the effect of olfactory ensheathing cell (OEC) transplantation combined
with walking training on neurofunction recovery in rats after spinal cord contusion. Methods Forty adult female rats
aged (75 £1) days were subjected to experimental spinal cord contusion at the T, level using a New York University
impactor at a height of 25 mm. They were then divided into 4 groups: (1) an OEC transplantation combined with
walking training ( OEC-walking training) group, (2) an OEC transplantation (OEC) group, (3) a walking training
combined with Dulbecco’s modified Eagle medium injection (DMEM) (walking training-DMEM) group, and (4) a
DMEM injection ( SCI-DMEM) group. The OEC transplants and DMEM injections were performed 2 weeks post-inju-
ry. Walking training began at the 7th day post-injury and consisted of daily sessions (once daily, 5 days a week for
10 weeks) of quadrupedal treadmill training, starting from 15 min and gradually increasing to 30 min daily, at speeds
starting from 3 m/min and gradually increasing in accordance to the condition of the rats. Locomotor function recovery
of the rats’ hindlimbs was evaluated weekly using the Basso, Beattie and Bresnahan ( BBB) locomotor rating scale.
The expression of tyrosine hydroxylase (TH) was detected in the injured region of the lumbar spinal cord. Results
The BBB scores of rats in the OEC-walking training group and the walking training-DMEM group improved significant-
ly from the 4th week post-injury compared to the SCI-DMEM injection group. Rats in the OEC transplantation group
had a significant improvement in BBB scores at the 5th to 8th weeks post-injury. At the end of the 11th week post-in-
jury, the average BBB scores were 13. 14 +0.24 in the OEC-walking training group, 11.64 £0. 56 in the OEC trans-
plantation group, 12.29 0. 64 in the walking training-DMEM group and 11. 07 £ 0. 84 in the SCI-DMEM group.
The OEC-walking training group scored significantly higher than the other 3 groups. Although the number of TH-posi-

tive neurons in the lumbar spinal cord was not significantly different among the groups, the morphology of TH-positive
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neurons in the OEC-walking training group and the walking training-DMEM group was different from those in the OEC

transplantation group and the SCI-DMEM group.

Conclusions OEC transplantation combined with walking training

can effectively promote the functional recovery of the hindlimb. The plasticity of the descending TH system and of mo-

toneurons of the ventral horn of the lumbar spinal cord might mediate the changes.

[ Key words]

Spinal cord contusion;

Neurofunction;  Tyrosine hydroxylase

SR I 9 R 0070 52 F W —
Y W 5 HE NG A 4 — 2 R 90
P, ATRE R E AT R AR B E s AT
RANIF S 7, £ B A9 LB 0 5 0
SROTAE S EBEI 03500 S8 Rl 48U 22 22 ( neurofilment
NF) A K AH G 1-43 (growth associated protein-43,
GAP-43) ik (0 K B 5oz 3h D RE AN 1 B8 I
WO ARBIR R AR A1
AP S5k B 25 TG B, it 25 5
Sl R R 4t 2%

M 57T

— SRE AR

(75 £ 1) H #& JC R % 9% i AK (specific pathogen
free , SPF) 2 Mfi "k Sprague Dawley (SD) K EL 40 H (fif
ARSI S L) FT s (Impactor 1T, 3E FE B
PR AR SR L AR AL IRV RYI AL, S
AR AN, i 0 FOE S A, M 3R T i, AR R R
WA, PO BAEL, RIET 7 HRERUEE SD KUY
WL 24 L ( Fly A st 7 L S e i 22 SR 2 443t ) | B
TEPUBEBEAS A1 5C 2 1 (myelin basic protein, MBP) . 5¢
BEDL A (SMI-199, Covance ) , LR HT NF B 50 B 4T {4
(NO142 ,Sigma) , BLIEHT GAP-43 £ vaRediik (db 5l
AERRAEEAR AT ), AU K 2 12 2 4K [ ( Tyrosine
hydroxylase , TH) gﬁf&%?ﬁﬁi( Molecular) , PR
YLK B 633 (goat-anti-rat 633) FEHr/)M il 488 ( goat-anti-
mouse 488 ) FIZEHT K [l 488 ( goat-anti-rat 488) , i
R FHRE A ] (Molecular) 77 i

(—) BBLHIE

e Gruner J5 ¥ F A Impactor 1T 37 5 % i 45
HHEE IR0, 4% I L Z A (35 +5) mg/kg &
] T SRR, LA T RS Ry rbl i A B L TH 3
BT, LA T, BEE A SRR 2 1 em IIGTHIE, 22
SYTF R IR R B Sy B HESS R R R Ty o RS
FIHERR Ui =S T o MEM - 2%, 02 T HEAR AN T, HEAR 1Y
TRER Y, R RE R [ T, T, S I R R
25 HEE AT A B W AT S N 25 mm JfHEAT
FTis, RESL BRI Bl — i B R sh A S o2, &
JRZEEE NN AR, RE 1 ANEHATHEE

Olfactory ensheathing cells transplantation;

Walking training;

220 BRI E 2 WA H B HHER 1k, &R
{GE

(=) Sl A B AE e 2045 )1 25

1. S5 40 HREI N A B .C.D4 4,5
ZH 10 2, A HATIUE A B A A 45 5 201711 2k (B AT
MEE AN RS AT, C AT AT U R4S A LR Eagle 3555
3 ( Dulbecco’s modification of Eagle’s medium, DMEM )
HEST,D 4 DMEM #4F, KREAEERS | G217
YNk, a2 JE 54T MR 21 6B A ol 7 4 i RS A 350
{1 5155 5 DMEM.,

2. MR BEAE AT 30 min FFARTH AL VR
AHH, PN & 1ML TE A DMEM B4 20 B 88 a0 1 x
10° A~/ B S TR B o0 0.5 mm ARk
M A RE R 2 L RS ERALE S 4 A a5, TEEE 430
H1.75 mm.1.25 mm,1 mm F1 0. 5 mm; B 5 I 5t
0.5 Wl (LM 0.5 x 10° A>); VE S 3 # H
0.1 pl/min, &S EHE G B E S min, RG22 1R
W AREERZEEG ML KRk, BHEERHHATHER
20 J7 B LT 2 ¥k, 365 dy A B AR T — KT IR B R 4G
TIHMIEZR (10 mg/kg (K ) ST, HEBHM

3. AT NGk R R B sl At A7 25 17 )1 4%,
FRAS5 d, 8K 1R, FR 15 ~30 min( IJFLE 15 min,
B R 30 min) , TR APATHE N 3m/min, ISR
P R AT IGO0 e n , 1125 10 &

(=) WEHEAR ST i

1. J5 & iz 3 1 BE. K H] BBB ( Basso-Beattie-
Bresnahan ) 17930 UE 0 EE , 5 H R UL ER Mg
4 min, iJEHEE 1R,

2. RIEDCY AL i E 11 R 4% 22 W
OV T [ GG S 5 R o LA 5
A HE 10 mm  EH S 10 mm 1 10 mm KA EE:
KR 2 mm BHHEEE H AR KGR HLE 550047
TERFEEY) e, R R 10 m, BEFE 8 5KEC 1 5K, H 320G
FEWSEH 0. 1% B AL B i 3% B b (B ok 803 A
W6 5K R ), =80 CARAE, 1 AN H 4 il 58 Bl H 8

TR A EH AR 3 HOR B OB 62 U) Fr 43Sl A
224 NF/GAP-43 (R4S 2 =Y i) \MBP (4341
YW 3 EUI R ) J NF (BRI 4 B R )
peeAEE g DI RS A 4 i 76 A B8 N 1 1B R S 2D



- 894 - AR B A 5 AR 2 2010 4F 12 %5 32 #5255 12 1 Chin J Phys Med Rehabil, December 2010, Vol. 32, No. 12

g, R AR H K I BUE BE a2 3 kU] 7 A
YIF 47 TH Jefh,

GRS YL  FE P IR DN - 80 °C UKAE W HL
Y EIEGH 0. 01 mol/L g 2% vh L ( phosphate
buffer saline , PBS) #% ¥t 10 min x 3 ¥X, & 10% 1L 7 IfiL
M0, 1% Triton X-100) () PBS(0. 1% PBST) ¥ ik
EHI2 b, A AE R B B — BT ( NF/GAP-43 G o
SERLHY T 43 A . NF 1:400, GAP-43 1:200, MBP
1:200,TH 1:500) ,4°C {8 & #,0. 01 mol/L PBS %
PE10 min x 3 YK, AR %6 6 BT (1:400) % W &
2 h, BV TR R

TH FAYERR 20RO s 2O AR T (200 %)
THECE: LRSS 3 0] R Z2 MK 28 VI ~ IX)Z TH
FHM:IE s oo ke B R s RRR, B R RRGT
1BV R (6 5K, BOFHME) .

= Gt th

K HI SPSS 13.0 ARAK 4, £ Bf (8] s 41 3] BBB 143
FLBCR FHER R 28 7 2253, &5 2 MRS TH FH 4 b 22
JUITH A LE R H 2 A I S FEAR B B RN A 32, P <
0.05hEFHALI¥E L,

# R

40 HRRBHIEBE s ER, C 411 HRREHE
PEA LD 5 5 JRARAET A 4 1 RCRUE A W ok
S B NG BBB PR R I 9 H
YT TH PR e T BCh B4 5 H

— FEAE U A0 B AE A O B R P RS

oAt )a 8 JEI AT, vl DL WELES 40 B vy 3 SR iRit 5.
FEAEREI G e AR MK RN TR (K 1a)
WA —F e Je 4 (- 1b) Ak B R s (K 1¢)
iT%.

= AR L AN M 3 MBP NF Fil GAP-43 ik

FAt)E 8 JEIB, A BEI A U] v L] DLAT )
MBP (&l 2a) 1 NF (&l 2b) BH 2T 2 £ F 5 24 it 1)
ERMIEH , NF/GAP-43 BUYL 78 #8050 21 (4 1Y GAP-43
P2 4 A5 (LY NF BHEZT 28 5 51 £ it 28 56 ' 20 i
B A1 i N 1 s S 0 L O A
GAP-43 [T 4t BUAL e (1] 2¢) , d B RS A 1Y) L
Y AT DGR SESE A IE Bl 92 A I A i % A fifr 42 1
“H

T BEATABAUK TR ;b 6P R NI ;o ERRIIEET TR
B WA AT R P R (LR AR IR AR )

T a HMERS A GETOCAN MR BT WAT Y MBP 235 5 b, £LE0 NF * S 4EERELRDEOCANMIIE (1 ; c. L9640 MR BBl vl 0L A R g (i NF *

LIAA1Y GAP —43 * 2145 53 2- AN M5 NF Fl GAP-43 Sl

B2 A4S MBP NF NF/GAP-43 %5t ge o (T B A I8 )



e e

SREE 25 2010 4F 12 4532 555 12 8] Chin J Phys Med Rehabil, December 2010, Vol. 32, No. 12 - 895 -

= JEEEHE TH Rk

1. RV A TH PHEET ke (o FE BUE BRIk A
b TH PHPESTSE R 204 T rh e R RBIAK B, A 4
B AT DLV A BB\ AE ) HEZU AR DU 9 TH BHEZF 4 | tdn]
DLHES A HEI ) TH PHA:LF4E (18] 3a) ;B 41 TH PHYELT
HEHES A HEI , I A48 (1 3b) ;€ 2 (- 3¢) Al D 4
(E 3d) TH BAPELFdEge tade v, Hoe /D HESRH

2. BV A AR ICH) TH Yeft, . SR A bl il
P2 eFiA TH A TH FHE 2748 TH FHYERIZc T35
NFEREIVI ~ IX)Z, 3555 TH PHM: 200 8 1 8
TH BHELF4E, TH BHP:ARZ o0 R 45 41 8] 22 57
G E L (P >0.05) , [HMNIEEFMAK/DNER, A A
(El4a) 1 C A (F 4c) VI ~ X2 HE MR RN
FRERIE AR IR TH BHE 200, 11 B 41 (&l 4b) 1 D

2 (FE 4d) A B AR /N 2200, U B 41,
TH FHYER TR 2 B 2 2T T, 2R R
IR L TH PS4,

MU 45 4K B Bz sh o REPE43

B R BUG REThBEAE 5 1 JR B H PR 40 ok &2 A
% AE2 ~4 AWRE RV B, D HIEViE 4 ~6 A E
RECEEY) AL HNAEG G 6 ~10 J& 1B
FEMPEEI, R E T 28 87, BBB W B 5
4 JEGR A I 22 5 (P <0.0001) , S BHL &
AR SR, A 4 C 2 BBB P4 A GG 4 it — Hi
D IR MGE B AEGIG 5 ~8 JE4 D 4 B
M s A e G 8 ~9 JR4E B 4HAN C 4 H B i
U3, C A48 B ARG JE 5 10 JRIIE s BT 2 ole 3
W1,

TE o, A 410] DA BEOE M HEFI LN A 2T 5 TH FHEEZF4E b, B 41 TH BHYELF 4EHEFUR BN, PR 584 5 c. C 41 TH PHESF 450 HES ;d D 41

TH FAYELFAERELE G (i Boid b JeHHES

B3 JERCARGEIRYI A TH Hievdtdeta (266 B HMUIEMH, x200)

T a. A GUFE VI - IXZ AT O B807E 40 A A UAAR SR RS/ S RS 48 1Y 2 F TH FRPERIZ I b. B 41 TH FAYEM 20N, 50BN 28, LR
] WAL ) TH FEPELE4E ;e C 41 TH BRI 2 ICHUE /A, /D50 TH PP EMZ oA K d. D 41 TH FEME 2 o BRg N B o0 A
B4 JEECEBEREYIA TH S ety (986 BB, x200)

&1 BUARBOG GG (7,5 +5)

" 5 5 B T
AL RnE A 27 37 . 4T s 6 i
A 10 1.86 +0.38 3.93+1.24 6.00 =1.00 9.71 £0.64" 10.71 £0. 76" 11.64 £0.56°
B 4 10 2.15+0.75 4.21+1.52 6.07 +1.02 9.00 +0.50 10.43 £0.79° 11.07 £0.79"
oF’s| 10 2.07 +0.98 4.07 +0.53 7.07 £1.39 9.43 +0.19* 10.64 +0.48° 11.43 £0.35°
D #H 10 2.29 £0.90 4.29£1.03 6.00 +1.04 8.14 +0.69 8.86 +0. 69 9.86 +0. 80
" 57 Ji
AL RE 7 JH 8 JA Wiﬁﬂj 10 J& 11 J&]
Ad 10 11.79 £0.39° 12.29 +0.81° 13.07 £0.53°" 13.00 £0.50°" 13.14 £0.24¢
B#H 10 11.43 £0.45°¢ 11.29 +0. 49* 11.29 +0.49 11.36 +0.38 11.64 £0.56'
c4 10 11.64 0. 48¢ 11.71 +0.49" 11.79 £0.49" 12.00 =0. 56° 12.29 £0.64
D4 10 10.36 £0.48 10.57 £0.45 10.29 +0.39 10.93 £0.35 11.07 £0.84

.5 D ARBHE,*P <0.05,°P <0.01,°P <0.001 ;5 B 4[EHI L%, 1P <0.05,°P <0.001,'P <0.001;5 C ARPIHE,#P <0.05,"P <
0.01,P<0.05



- 896 - A BB A S A

E2010 AFE 12 HH 32 B5 128 Chin ) Phys Med Rehabil, December 2010, Vol.32, No. 12

i

W HAERYTY REIIGSE 2R A LS &, 3 —
Ao AR T S H R R 18 SR T U A
Mo AR G R 1 R T AT ISR s 2 JE
TEATWELE 200 Ji 8 AT %) 255 5 i il T 4 47 55 AR R
B, & AN A 25 & 2 AT IR R AT 24 5 ek
R Eagle 55373404 41 K BUS Bige 3 A 1 )5 4 AT
AP Wk, AiE 8,9 JElTE 43 B4 A 4H i #E
R UL 3 RO T A A A AT I
TEAEHEA BP0 R B D REIR &R Pl A 3, 3 F
T FR B BEFA TH A2 shih oo $ioe BAR A
S B 40 MR R A AT U 2 LA [R) B 7 25 i 4
TH RER Gen] 3Pk,

ARWFFREE R o , WU AN R ] A B N RS, I
IR #4862 15 MBP  NF Hl GAP-43 {H B 2 KRG I%
BBB WX AEGi)G 5 ~8 JEl4e D Al Mgk, LS 2 4
JCHA 2% 5, 15 BH WRLE A1 Jif nT 2 0 B A R AR il 28
Az R S A AR S AR RN B A R A0 KBRS
Az hohBE BRI k3, A5 RS Guest %0 [ A
FEER—E, Guest 55 [AFFE WoR , FFH 24 25 nELHY
IR A T, KT U RE N, R B3 5 8 TR SL 54l
BBB 14345 % MR 20 BE A g ks 12 Rk &g, LU
B FRAG, 18 JEJ5 2 Al e B X 5, FRATTIA M, BBB
VOB M EGE 5 BN T e 5 M AE T4 ¢,
5 Guest &5 {58 45 5 A [A) B, A LA 41
JiO RS A B BE A 3 M R g B T R 8 I () A, R AT
MR S DL TN EA . O & Sh PRI, A
TP R FH A e 3 A A5 TR | 3% B 1) 11 Jo 2T o A 4 A
WA 7R Sy S W T Rk S RS AL A MRS 440 e & % D) B 4
PET IR, @B M EIRFE, Guest ZEEM G
BPZIHEA T 20 L BS A ; AF 9 2% B8 3 34453 J BP0 ( 2k
1) FAT AN MR AR NS AR 12 M (5B 4 S ) B
L E TS ST I 4 T J AN ) B8 AR A0 i ) 2 |
Petnla 2 J8 (2 ST A R A, Lopez-Vales
SO O BE i I RO ZI R 1 R X T, Ak R4 T
WELES A RS AT, & B3 I BP 20 B A ) K BRE i ) 2 ~ 3
MG Gs sh DR ks |, F33E 50 (4.2 £0.7) 455
MG 1 AR ELED)E 3 ~4 DN A FF6R Btk |
SI44Y K (3.7 £0.4) 43 Steward 2507 U BFSE ) B R
16 T, B BERE U)K B, 505 30 d B MRS 40 i At A
J, BARFSFE AN v {2 E 5-HT F2E (BS99 AW
KEJG RG2S D RE AT A2 4k, BLAb, 4 >k AN A
WA RE & PR X L R 2 R EER N, © AR
SR AR TR 20 BB R AR | A0 RS A %) B[] RS
N34 R R RS M L AN K AR T RE AR LR Y

WL 200 LA 5 40 0 Bl PR 3l D RE A3 9 AL
il 2 HEADAE - 43I 2258 TR PR R A R R T Ak
JR R ER AE 5% 2 A RALRERE Sy 5 ARt A 1 & A B
BT I A2 A A S JRE SRR, e A 1
GEMA I K I L SR, Guest %5 AURFSE R,
FAE MRS 240 0 O o REAIE 2E e S50 B ol 12, (H A A fie
#E 5-HT BELFHE R S iKY 5-HT £F4EH: 2 ] Ik BE i
PiEBAL 6.2 mm HY MY, (E 2 25 F YR T R B BE )
REUEBOZ s D RE I ANk 28, 150 W) H 5 1 I B i) &1 4
PAETER,

AT NG B0 00 10 w5 B S 4 it , T ) 4
HER RSO STY S Rl PR AR R SRR . A
WFRER R A B C H A MG 4 R, REUS oz
SIBETF AR D 4 L] ok, B 5L A6
Kubasak %™ B A7 58 ) 8 7%« T, B i 4 o K7 K Bl 7
D B Z0 647 WL A RS A R/ S0 )5 2 RO AR 2B AT
YN 2, B AT NS4 A L A A R BRAE 1 5 7 A I i
2 2B LA Y R B 2D 3 B 25 AT D X 2
SHEATRE S JCATAT R s WL A LT RETIAE 4 ~7
JUH B s, AR RS rb Bk i) A L A% A R
HATUNLREE AN TR] , (F 350 5 6L 20 i 25 5 2 471 )1 5
RERA W B B0 R BUR B SO REWR A

Kubasak %5~ {584 7 JAE T, B e A R W
R, B LR 200 L P 45 v 2H U Al i 25
FEF | B3R RE 2T 2 125 51 B 460 0 R 5 3 3k R A, 285
B2 A T IR N B i o 96 i B ) 55 MR P T 2 e
— AR B RS Bz sh I RE SR ; T B 45475 A2 2
fil) 5-HT £F 4%t A /R (8 B 22 e et 55 D 4 AH
o, FATHIBESEH, o TR R R, 25 21 5%
BT 252 L R TH BHAEZF EHESAS R, AKX 545
FRALEM TH FRPELT 4 n 8o Fi K B #- 7481t , Bl
HReAt AT A HIEBCAREVL ~ IX)2 TH B2
Moo D HICW WU (HTE C 4R A dHE
BERID b AT AR R B A R BOR Bl 28 0T, T
D 2170 B A AL M A/ N 2200, B 2H ) Y L4
Z 1) TH FITELT4E, B A BEHU) R B BT WL 55 BE9
Bty e — 0 TH BHPELT4E 3 37 ) SO0 0 HE
FIRY TH P LT 4E 3275 40 M F8 A ) AR 3 22 38 i fie oF
TH FHPEZFAERY A 25 AP AT IR 32252 0 pif 28 T i m]
IAPERAE HER I RERE . th TEaHEVl ~ K/ZE %
BA L AR/ N 1 v ) il 250 AR 5 R A i 1 3 Sl
200, FATHEN AT ISR m] BEHG 28 15 Hh (8] b 28 0T
FIHG F1z shif 28 iy n] 84 (i 2 33k TH, {2 545 B
HRAX AR 2 & A #8 (central pattern generator, CPG) T4,
M h e th Bk % . A BFFEIESE, A5 2R £k
AE 2 LU A 26 FF L IR ERBE . 5-HT BEIX 3 2K WARH



AR E S SRR E 24K 2010 4E 12 A4532 #4512 ] Chin J Phys Med Rehabil, December 2010, Vol. 32, No. 12 - 897 -

Bz s SR P iz sl X iz sh38 4 2] CPG 1Y mate olfactory ensheathing glia support transient behavioral recovery
,1§ ii{j. %[13] Eﬁ Eﬂiﬁ_ TJPT ,f% E EJ‘ @ ﬂ EP I‘ETJ ?EF 2 fl: E]/‘J ,f/E J;H that is independent of serotonergic or corticospinal axonal regeneration
’ o 5 £

in nude rats following spinal cord transaction. Exp Neurol,2008,212;

25 CPG Ky 5 H #01E VE w4 2E B B 81 45 sh W) )5 i iz

261-274.
e &b [14] i = TA A =] =\ g I\ B
zj]ljj HE‘E&% ° ﬂ% 2 ¥l /ﬂ:‘ EEIEJL/ZR i Eﬁﬁz % = b&‘ [6] Lopez-Vales R, Forés J, Verdd E, et al. Acute and delayed transplan-
EI(J BEEE@ , Z’f ':P *IX ?EF e :% éf‘lf. 3‘5%: ﬁ\ﬁ ﬁi ¥ Hﬁ jI: E]/‘J 2‘/“ ) tation of olfactory ensheathing cells promote partial recovery after com-
MeRe L F F g % fig %EF 29N , /ﬁ\:}"‘:ﬂa RAE ﬁﬁjﬁ_ NIz plete transaction of spinal cord. Neurobiol Dis, 2006,21 :57-68.

éj\%ﬁ # ]ﬁ <E:§EPI‘ETJ TEFQXTD#Z{EEE%Z{: ﬁﬁlﬂ% #TJ g Bﬂﬂ [7] Steward O, Sharp K, Selvan G, et al. A re-assessment of the conse-

’ k p=a o8 ZIN ’

* ] [ A !‘i: I w;[\ ' }l ses of delayed transplantation of olfactory lamine ia followi
Eﬁ ,,% H%%% E/‘J Al 5 HM E[':J iz u—’\ﬂi‘l ) 1| JEI/‘J quences of delayed transplantation of olfactory lamina propria following

complete spinal cord transaction in rats. Exp Neurol,2006,198 :483-

SR BRI A TH R GEMHT M iz s 20 ] 284 499,
ﬂﬁ%ﬁﬁgﬁﬂ}ﬁ?i}”é&'fﬁi&ﬁ%*ﬁ 1%7( EUE Hﬁi@ﬁ]ﬁ]ﬁﬁ [8] Richter MW, Roskamas AJ. Olfactory enshealthing cell transplantation
/VJ(‘/EEP?@E%{/EFH , {Eﬁ}4?ﬂll éﬁﬁ %[‘“?E%i R g = Hﬂ following spinal cord injury; hype or hope? Exp Neurol, 2008, 209 .
PERGUE LI LIRR R BRMHTT T o oteating el ot
PERN Py arnett , hadde . actory ensheathing cell transplantation as a

ﬁz? ﬁw#l&éﬂ%ﬁﬂ:ﬂ °© strategy for spinal cord repair-what can it achieve? Nat Clin Pract Neu-

s e — RN gy p p

B AWFRER B WA MR A 25 5 L A7 rol, 2007, 3:152-161.
é’%ﬂ Eﬁﬁ—lﬂ[% ﬁ'%ﬁﬁé’fﬁjﬁ Eﬂ}aﬂ}ij@fj"} lj] ﬁ% s *}L ﬁ?l‘[ ﬂ ﬁ% [10] Fransse EH, de Bree FM, Verhaagen J. Olfactory ensheathing glia:
Lﬁ TH ???/%éL*HHg &ﬁ%ﬁﬁfj ﬁ iz {j]?ﬁp 2 ﬁﬂ?ﬂ:l‘iﬁ Their contribution to primary olfactory nervous system regeneration and
% their regenerative potential following transplantation into the injured

o]

spinal cord. Brain Res Rev, 2007, 56:236-258.
[11] Raisman G, Li Y. Repair of neural pathways by olfactory ensheathing
cells. Nat Rev Neurosci, 2007,8:312-319.

B AURAIEAT IR D BB T AE AL R R R AT 5 B 22
A WFFE 2 SRR 7R AR T By, 6 37 2 gl

5 %= % B [12] Kubasak MD, Jindrich DL, Zhong H, et al. OEG implantation and
step training enhance hindlimb-stepping ability in adult spinal transec-
[1] Schwab ME. Repairing the injured spinal cord. Science,2002,295 . ted rats. Brain, 2008, 131.264-276.
1029-1031. [13] Falgariolle M, de Seze M, Juvin L, et al. Coordinated network func-
(2] WHRRE, ANRIE, gt 55, WL AN 0 =5 HE PR A0 MR 5 FE A 12 tioning in the spinal cord ;an evolutionary perspective. ] Physiol Paris,
R BB 1B . o EEHEHEIE 200,19 .:676-681. 2006, 100.304-316.
[3] Gruner JA. A monitored contusion model of spinal cord injury in the [14] Jordan LM, Liu J, Hedlund PB, et al. Descending command systems
rat. J Neurotrauma, 1992,9: 123-126. for the initiation of locomotion in mammals (5-6). Brain Res Rev,
[4] Basso DM, Beattie MS, Bresnahan JC. A sensitive and reliable loco- 2008 ,57 :183-191.
motor rating scale for open field testing in rats. J Neurotrauma, 1995, (&1 H #.2010-02-20)
12:121. (ARGl A% BT

[5] Guest JD, Herrera L, Margitich I, et al. Xenografts of expanded pri-

B VR i
XTEZEEURENRT

S B R P 0 i ST A DAL 2 R AT G | SRR 5 4% 7 B L E R 5 AR BN L . L 4 i)
SRR, R P B 1 T A ELA 7 T DR P i, R 20 0 4 25 A 5 0 0 S eV 8 4% A A
T MBI SR SR W — A BRI | W AR B 5 AT T ORI R FE B T i I

S AR 2 TR 2o SR 1 A 4 5 A 07 S8 i, IR 2 i o 7 o P 52 75 7 B TR, TRt —
W SR B AT R A S 5 R0 Y, 7 B TR (IR 94



	2010012 12.pdf
	2010012 13.pdf
	2010012 14.pdf
	2010012 15.pdf
	2010012 16.pdf
	2010012 17.pdf

