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Abstract

Objective: To investigate the effect of the blocker of Rho-Rock signaling pathway (Fasdiual) on
neurological function in rats with spinal cord injury (SCI). Methods: Thirty-six Sprague-Dawley
(SD) male rats aged 8 weeks were selected and prepared by a modified Allen method for spinal
cord injury (SCI) and randomly divided into groups according to experimental interventions. Group
A is BMSCs transplantation group, and group B is BMSCs transplantation with Fasdiual group, C
group is BMSCs transplantation with growth factor group. After 4 weeks of SCI, BBB (Basso-Beattie-
Bresnahan) scoring method was used to evaluate the recovery of lower extremity motor function
of SCI rats. Inmunohistochemical staining was used to observe the positive expression of protein
NF200, NSE of neural stem cells and GFAP of glial. Results: The motor function scores of lower ex-
tremities were significantly improved in all groups after 4 weeks of SCI. The scores of lower ex-
tremity motor function of SCI rats in both groups were significantly better than those in group A (P
< 0.05). The score of group B was better than that of the group A, there was a statistically signifi-
cant difference between the two groups (P < 0.05). The immunohistochemistry results of the spin-
al cord specimens of SCI rats showed that the expression levels of NF200 and NSE in group B and C
were higher than those in group A, statistical significance (P < 0.05). The expression of GFAP in
group A was higher than that in group B and C. The difference was statistically significant (P <
0.05). Conclusion: Rho-Rock blocker Fasdiual combined with bone marrow mesenchymal stem cells
can promote the repair of injured spinal cord and promote the recovery of neurological function
in SCI rats.
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HRETAVI ™ B2 R G005, WA, SR, — BRI A, T HAZET . BAE A

e AE AR 5 3G A BB 1R 05 AR B ARG IN[L], TR R w2 E 3 05 Bl N Bl R P AR, SR MR Th g
BES, EAA)T RS AT S[2] [3]. F #5240 K (BMSCs) 8 MG 7 4 BB 15475 K B 1 SR ATT 78 K RS 4
AT RAFIT 2 AHSRSCER O M O T REA A2 AE 5 BMSCs A LLRESRAS SEAF K77 24, (A LEARSNT
R A R S TR R B [3] [4] [5]. AR SCHRIN Y E: A Ras [A]¥E2E l-Rho A1 R IRTiet: h & 1
(Rho-Rock) {5 5 i % /& FHAX M 28 28 Gt I Sl A7 AE (1 — 2RI %, A M PR A5 5 BEL T o M e 20 200 74
IR ZIERAR[6]. HUESE[TIWF LSS R UGIESE 1 Rock #0477 EERIA B ML /R W] DIZEARSMAIE . w20 & K
il BMSCs M2 suhEA Lo 4k, TR RERSSR i 3 Ja RSG5 o DRLLASHIT 7038 1 6 i) Rho-Rock {5 5
it i A AR AR N R B A BMSCs S8 RS AR, R 1o OO A g 10495 K SR A e ThRE R B ROAE

2. MREFE
2.1. MEEEY
P4 SD HEYEK R, PRBTR 150~200 g, HOHTIRESRUC Y SCan Db, BB faF il

=

][l
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kb DMEM 15753, PBS Zeiifli. WPt 0.5%fFEE 1 EE3 H 2% [E Hyclone A#]; NSE Hifk. GFAP #1
A S DU R 3 S B R 2 P (TRITC)AR D I SE 514 19G FLAAR . —IPRFE AL I (DAP) 5 4L B s i1
A F], NF200 Py B AL st B gk A /o AW 7T R 4E B /R B YA X RIEEBE 16 3 2 2 bk (O 5
IACUC20161208-05).

2.2.BMSCs B9y 5. 1BEURIEST

o ZFAF N EL 3 JRE H 4 100 g HEME SD K BRI BB B it B T 5% XU DMEM 1, [ sk
HBERE, TR R, TEYE . BOAIHE 2 IR SRR 12%06 4 ML ) DMEM il S 40 B i
FERh TR TR, BT 37°C. 5% CO fHIRIGFRAA TR, 24 h LEHW, LIRS 3d B, HapAdK
£ 80%~90%IN AT 1:3 444K, 5 3 AR & L BRARMGBE ) & B 40, 133|204k 1) BMSCs, #1H
#H .

2.3. BMSCs BE R AR ELALIE

KSR Allen FTHEMI1E SCI K RABEALE R 5 3 48 BMSCs, A ZH7E B A /E sl D) f5 48 5 d
MRS 1 ml AEFRER K, B HAEAR AL I B Th G %4 5 d Y ESS Fasdiual (0.85 mg/kg), C ZH7E A7 i1 B
DEESEN S d ISR A E R R T (A g KT + REAKET). K5 4 F7ET SCIK
UG BBB 128 ThAEVF o JE AL SEHUCE bR A i« WK G, A 5% H . 8 R B Bk, W E .
PUREE . WWEMIEE A Bn—dt 4°CE®m. ZHiE. DAB R, JIRRGE . BiK, EH.
B H R BT NI M % NF200. NSE K GFAP [{BH 1 £iA .

2.4. G

M. FH SPSS 17.0 et #4341, ARMIEER AR FITHE TR LIS + FruEZE(X +s) R, P thEs
KHt#EK, DLP <005 NERESGITH%EX.

3. R

BBB 1745 R %40 SCI KB AR5 1.d BBB 11434371 °4(0.58 + 0.55). (0.61 + 0.44). (0.60 + 0.36) 77
FHZ MZER LG FE (P > 0.05), KRJF 4w %4 SCI KERIZshThREHE R EE, S4RITiE%E
SR ST E (P <0.05); By C M4 SCI KRizs)ThREVF4r 40l 9(11.23 £ 0.76) (9.84 + 1.12)77,
ML ZERH G122 (P <0.05), 755 A 4H(6.81 + 1.31)7r tbis, ZRIAE Gt (P <0.05), 45
RN 1.

Table 1. The BBB scores of SCl rats at 1 d and 4 w after surgery
= 1.SCI KRARF 1d. 4w = BBB ity

20531 SCl J528 1d SCIEH 4w
A4 0.58 +0.55 6.81+1.31™
B4l 0.61+0.44 11.23 +0.76
CH 0.60 +0.36 9.84 £1.12%

Ve 5 A ALFEN S, °P <0.05: 5 B RIS EEL, PP <0.05: 5 C 4L A LA, °P < 0.05.

SCI K B BE bR A G2 4 A e o 45 5 B 7 NF200. NSE. GFAP 7E &AM RIS, K Eoirss
HEIN NF200. NSE 7 B, C AfHMERIEME R T AH, A ERASITHEE (P <0.05), B.
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C WZH 2 [a] L NF200. NSE BHPERIAZ 5 o4ttt 5 & X (P > 0.05); GFAP 7E A HRHMERIAE T B, C
W, Atz R WA Gt FE (P < 0.05), B. C AL ERTG 242 (P > 0.05), WK 1.
Fe g BT LR 2.

e EHRERA 4 R g A Gt e i 82 (400%), A-1. B-1. C-1 43514
A. B. C % NF200 s ALYt ss R, A-2. B-2. C-2 354 AL B. C 40 NSE
BN EESR; A-3. B-3. C-3 478 A, B. C 44374 GFAP %y ziib
PARCRZS I

Figure 1. The immunohistochemical stain of NF200, NSE and GFAP
1. NF200, NSE. GFAP %yE4HILLER

Table 2. The semiquantitative analysis of NF200, NSE and GFAP
% 2.NF200, NSE. GFAP ¥ EE7#

4153 n NF200 NSE GFAP
A4 12 7.04 +2.36™ 8.15 + 1.59 12.15 + 2.23"
B4 12 11.20 + 1.25° 10.05 + 1.41° 7.51+1.67°
C#4 12 10.50 + 0.98° 9.56 + 2.12° 8.15 + 2.01*
VE: 5 AL P < 0.05, 5B 4IME "P <0.05, 5 C 41 °P < 0.05.
4. iig

HREE SR Ty R AR BB, 5 T RSN IR, AN SR SRR R N A
wo FEHBAER WO ST R RE8] - 1 B8 1H) 78 5 T-4H M5 S oMM 2 TREA I A A Ve T KR
A BEA 3 (1 S I TR WA 28T RN B RS AL ALY 2 D0 T B IR S T A A R AL, DR e O b 35 i
FER TSRS T A T RIS FEAR ARG TR BRI 9] o 1753 B ) 8 T A R R TR
MM TR, EEAETURMNG A A5 35, AR DN 7 A i B 18] 78 T4 i T AL i 5
SRFREM L T AR YT, SRR 2 AR AR T U5, (HAE AT R € A 3 AR AR
RS E MES ZEANTE IR [10] - B BB 1) 78 53 T4 ML R RE )53 0 A0 52 22 B A5 S5 3 B (R IR Y, RH ORI R 3R
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I 3= 24045 Notch {5 Sl . BMP {5 5@ . Wnt {55 . Ca®/CaM {5 il [11] [12] [13]. HHE
P AT 512 2 2645 S IR S, S IBEE 2 RAFE— BB R, AR N v Rho-Rock 15 5 i 2
HX P 28 2% 45 v A7 70 I — 208 8%, 2 A S M PR S 5 BEL I A A A 2 0 PR AR 0 R s AR, H i
Rho-Rock {5 5 i n] LAE ik SCI K BRAHE T BE MK & [6] -

AW5E BBB V445 R =4 SCI KRG Bz sh ey A i, B, C M4l BBB iF4rmi T A 41,
gh IR BMSCs #2418 m 2t SCI K BB R B ThAE, 45T Rho-Rock #1il5 K A= K Bl T Re B (2 3k SCI KRR
WUR I ThREI R, H B 41 SCI KR ARG 4 i BBB W4T C 41, FIFHWT Rho-Rock 15 5 i@ % %} SCI
KR i BHBRE VR )RR T AR K R IO N » SCI K BB BE bR A (1 S e 414K 45 T 57k = 4H BMSCs 75
S Ja182ik NF200. NSE, H B.C AFxEET A 4l, GFAP XiL & B. C 4K T A 41, 45 J £ ¥ Fasdiual
TESIR Y 525 B (R e & T REN IR RIA RIVE ] . BMSCs RS AE BIZh Wik N LA /il 48 - N1 40
1l 9 7 I a3 el 5 T AR R o 22 3 It L A AR I [14], mT AR 3 SCI K BREBE DI R 1% & - Fasdiual 5 BMSCs
BCA M RETR S BMSCs [ #H & RGN AR AR A, IR o] sl B2 0 Fe I 4 i () 4 S VEAR 104 GFAP
IRk, GFAP TEBRESR LS 1) R SIVER T 40 i s B ik, Bt spRXSZ 450 )5 I AR BE,  [RIINE sZ
A7 DX I TG TR 1 28 P R

Rho-Rock 15 538 M 45 =Fi 2. Rho ZE . Rho #4F /% Rho BEE RN 701, TS5 T M
FE 2RI HOE . IERE SRR SR AR T T RE, R 2@/ G B GDP-GTP [l IFE4, SRifiHT
M LB R A R B BBl R4 ss, RULXanim 24, bt Ui, e issh Ba
e EEMPEER, I AR CHERIE ) Rho A G TAEMAE KRR B R ALK, . &
i K G A )T o FE R B RE AT B EEEE ], Rho & K IAHKME 50 FReN SRR CE 2= 0 20
FRZETCIANRIVE R, R HIH] Rho &5 E 2 N1 T MR A 4000 )5 M4 DR IR L [15] . AHSCHE
FUE RS F 7 2RSS Rock #0171 5 F2: 87 s /R B PRUE . =805 5 K B BMSCs [ #4128 TG 4H i 53
WIPER, F HERW IR 75 35 M BUE2R[7], AW A R IT 77 IR 20 SCI K&
Thag, H Fasdiual BT R T KB, 28380 H 3 225 5 T fg 5 #01) Rho-Rock 15 51 4 J5 m] k>
2 BUEBE R AR A AN AU T AR BE T AR R S 0%, BT HE— D IR SE

RIME 2, AWFFIIESE R Rho-Rock {55 1@ #% BT Fasdiual J& rT {22k SCI KR M&ThREMIRE, H
JE ST BAE | — € IBEAT, (AR SCERAEAE — & R IR VE, FEARSERUN, R BT B0 ) 5 5 A,
EFTHRAE LR PR E — M E R, SRR —PRE LA,

SE K
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