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Combination of cell therapy and robotic rehabilitation for spinal cord injury
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The purpose of this study was to determine optimal MSCs and investigate the
effect of combination of MSCs transplantation and robotic rehabilitation in spinal cord injury. In
the results, the gene expressions of Snail, Slug, Bdnf, and Gdnf were significantly higher in the
MSCs derived from cranial bone. The expression of Vegf was significantly higher in the MSCs derived
from adipose tissue. MSCs derived from cranial bone showed significant therapeutic effects in vivo
experiment using spinal cord injury model and in vitro experiment using NG108-15 cells.
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1. RSP DO &

FHEEIL, EBREES LOEREEL D LT 5 EELBERELRGFT L2 LD VE

BELTHLNTND., ZOHFT, MERHMIE (Mesenchymal stem cells: MSCs) % V7= Ff
EEFICET 5% < OBRKRBRBITOI, —EOMREZRTHENHAIND.
MSCs %, #fx 2L VBININAEETH D Z ENA B, ITHFETIIHEETH/HMRICE - T
MSCs O¥HENRRIR D Z Lo TEZ. L Lan s, FHEEIT Uk b IR R 2 F i
3% MSCs [Z2oWTCIE—EDRMNE LTV e, 512, MSCs OFRNIE 5 DA THD
NOWRFRIITRA DR H Y, M5 ONRZ2 K KRBT DIHBEFEROVLHDE LTI/
BT —va B o s, FRIEEO L O R EEEBEE A 2T 556, ArEE ORI
FoTEVEOENWI AN T —va VETZDAREERS 5.

2. WHIEDBKY

AP ClE, HEEE#EELZZ LT v NEMEEET VIZ LT, BROR 5 MSCs @
FIRNE G-I AT 52 &, S oIi3mamH T e Ry ALY B T—
3 UEITY, TOBRBEIRERG T EE2AME L.

3. WD HE

(1) #AREDD D MSCs DORINL

Sprague-Dawley (SD) 7 > hDREFIEN, R&EH (RIREI LI ONEE) B, HETLHERL,
90mm DELZEMICTERE L=, BN B OMaOFR G~ — 1 — DI % Fluorescence activated cell
sorting (FACS) & AV THEHT L, MSCs & L COORpEZ FFHMl L 7-.

(2) B TRBUENT

real-time PCR (Z X V) F#%2> DS SHU72 MSCs DA TR BN L. fRNTICIE, ik
BEEEE & LTMBND Snail B Slug, #RREFBR L L TH SIS Brain—derived
neurotrophic factor (Bdnf), Grial cell line-derived neurotrophic factor (Gdnf), basic
fibroblast growth factor (bFGF), Vascular endothelial growth factor (Vegf) ZfEf L7-.
NEPEUEE ST & LC, Actin, beta (Actb) & 7=,

(3) FHEGEET LT v NOIER

FHRETT LVOERIZIZISD T v FEHAWE. FRREIX, Weight dropping method & Fiu»
TERIL-. £, Ty NOMMESOREZETYIBL, & 9~11 MHEL L OMESEIREZTT
W, BB L. F0%, 510 lHEL -~ FICE 2 mm @ impactor rod Zi% & L, 50 mm
DEEINDG, 10 g OEZ HHE FSEZY L-LoFICH LEBEELZ N 7. FiiEEET L
ERIAZ1E, 1 H 2 [EIOPERE B & B OWME T 0 7- o o B rTEisGEE 217572, F7z, #HE
HBOIVANEY T =g b LT, SBAEEEOMHEHEZRAT.

(4) FFIRPSRAC B

B AR Sk MSCs A 552814, FMISREIE &2 [HIIL L7, 1X106 cells/300uL & 725 & 912441
Tk FH 3k MSCs % PBS (W) L7z, MSCs % 513 FHE1E5 24 e IR FRIRIRH TIT o 72, Al
1L, BHEH Sk MSCs B X UWHEZE B H 3k MSCs & L 7=.

(5) JEEHHEEEFEAN

TEEREREREAN I, B RSEE) A FEfd 5 BBB scale BL T v M EAE LR DR FICREE,
RN AT e e e KA FE 2 ET 5 Inclined plane test & fV /-, EENEREIEMGIL, 1815
A, B 1H-2H3H-5H-7TH-10H 14 H +21 H 28 HZIZITo7=.

(6) BRAFLFHYZAM
BB OMEEZ M 572012, BEXAFRNEME U OGEIFBEIREN  Motor evoked
potential: MEP) 7€ L7=. MEP &L, HiGa1, #HE1H-7H - 14 H - 21 H - 28 HRIZAT

o7z,

(7) NG108-15 D53 & Ffbds L ORIE A b L AVRFE

FRHEEGRIC, “wEGE U CTHEEMEREFE T4 U2 RIESCEIL A b L R 2R EIIC T
5728, in vitro lZB T AMRET /L& U CTHRRIEHIEE (NG108-15) #5538 L7=. NG108-15 @
K5#8\2, Lipopolysaccharide (LPS) & L <X H202 ¥4 5Z & T, KRIEA b L ACER{LA b
VAEMZTZ. S5, FHERE K MSCs DiE#E B2 UG 5 Z & C, MSCs (2 X 2 fhiR fr7#E%)
RAERF Lz, MlaEFEE, MRREDROEEL L.



4. WFIEECR

(1) MZEREHMAD O T

7 v bOE TR, EEEEH, HEEHOTHOMB D b MSCs BEOMERE OB L FT 5
MRAESL S (M1 A-C). ZnSOMOFKE~—T—7%, FACS & U CTHEHT L7245 58,
IS S U7 MIIZ MSCs & L TR A5 2 LR E -,

v | MSCs
ZEE B MSCs) (Scale bars: 200um)

SRR 5
1 AR 61@&5%
(A: FE THENH ke MSCs, B : ‘Bffith ke MSCs, C

7

mﬁ

(2) MSCs OEI=TIEIHR

PR EEE T T 5 Snail BL U Slug DFEBLL, oD MSCs & b LT, BHZE MSCs TH
BloEmhor- (M2 A B). Bdnf 3 LUNGdnf OFBIZBNTE, FHEE NSCs THEICE >
72 (¥ 2 C, D). bFGF MOIEEIL MSCs DHRIZ L » THMANREREZIRD o7 (K2 E).
Vegf OFHLIX, HEIIMSCs IZBWTHEICE» -7 (K2 F).
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(3) IEBEREFEAN

BBB scale, Inclined plane test O FIZEBWT, HERTE ik U TR EGHZ ITHEENE
L<1&TL7’: (3 A, B). Mfa& G- 21TH /W kHIREE & bhlk U C, Mifafk 5217 > 72 BE CiEs)
MREN A EICkE L7-. & 512, BBB scale, Inclined plane test & &12, FAZEE MSCs ZHHH
L7-BECHBWT, fho 2 BEL iR L THEIS
TEERAE D S LT
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(4) BXAHZAEMN

BRI & i LT, HERITIXMEP ORENEERET 5 Z LRIz, S5, #1528 A%

BT 2 IE L= RE o [al18 RI3EEZE B H ok MSCs B CARBIZE -7z (X 4).
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(5) MSCs 1538 Bi5I1C X 2o inash B

KIES L < IFZE(LA N L RITIREE S L7~ NG108-15 OAIFELEZ1E, control BEL H#EL T,
MSCs D¥Es% FiEZIMZ 52 & THEICSE L (X 54, B). HrlC, FAZEE MSCs DI FIET
%, flo> MSCs D2 B & bl U TR RN HE Th - 72,

A NG108-15 4773 (LPS) B NG108-15 £7F 5 (H202)
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control RERK =hE SEEE control &lih iR SEEE

5 NG108-15 D A:7ER

(6) MSCs BEHEH DU NEYF— 3
FHEEGR, VBV T —a v b UTRIEOWHE T 07 OB 72 B g v EhikiEsh % Z
v MEEOA BT (RS, MBI, BB ok LiTo7-. £z, HE#ZO U ALY T—1 3
Ve LT, fidkiE A W IEE 2572, BEs OFIEICHEEE L2 2 &0 D, SmEEE O
WREIX AT 2 o Tz,
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