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Introduction

Partition-type spinal cord catheter combined with bone marrow stromal stem cells
in the repair of spinal cord transection injury in rats

Abstract

BACKGROUND: There is a high morbidity after spinal cord injury, and the therapeutic strategy is limited to early
surgical intervention, medication and post-treatment exercise that only can improve the motor function slightly.
However, there is no effective cure method.

OBJECTIVE: To study the effect of partition-type spinal cord catheter combined with bone marrow stromal stem
cells on Tg spinal cord transection damage in rats.

METHODS: Fifty rats were randomized into five groups (n=10 per group): group |, Tg spinal cord transection

(5 mm) was made in rats with no treatment; group I, the partition-type tube was inserted into the injured site after
modeling; group Ill, partition-type tube combined with bone marrow stromal stem cells was implanted into the
injured site after modeling; group IV, partition-type tube combined with polyglycolic acid fibers was implanted into
the injured site after modeling; group V, partition-type tube combined with bone marrow stromal stem cells and
polyglycolic acid fibers was implanted into the injured site after modeling.

RESULTS AND CONCLUSION: At 2 and 12 weeks postoperatively, Basso, Beattie and Bresnahan scores were
significantly higher in the groups Il and IV than the groups |, II, IV (P < 0.05). At 12 weeks postoperatively, the
latency of motor evoked potential below the injury plane was significantly decreased in group V compared with
groups I, 11, 1, IV (P < 0.05). Immunohistochemical results displayed that in the groups Il and V, regenerated
nerve fibers grew positively and arranged orderly among the tubes, and there was no obvious winding
phenomenon. Under transmission electron microscopy, a certain number of myelinated nerve fibers were found
as bridges among groups. These findings indicate that the partition-type chitosan tube combined with bone
marrow stromal stem cells has a good connection with the injured spinal cord a good connection to restore part of
electrophysiological properties, accelerate the axon regeneration, recover the motor function, thereby providing a
new direction for the treatment of spinal cord injury.

Cite this article: Zhao XW, Liu X, Yu DP, Rong H, Yu XS, Yang CS, Liu T, Zhao TB. Partition-type spinal cord
catheter combined with bone marrow stromal stem cells in the repair of spinal cord transection injury in rats.
Zhongguo Zuzhi Gongcheng Yanjiu. 2016;20(1):42-48.
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1.3.2 WGFIREE  SeRbE. NPT S R R
Puik(Sigman 7)), AW ZE bR FE AR & (Molecular
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W (IEOL A 7).

1.3.3 WREH OFGMEER: 4.25 g/kG 5B, 2.12 ¢
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Figure 1 Partition-type spinal
cord catheter
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Figure 2 The appearance of the injured spinal cord at 12 weeks after operation
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Figure 3 Nissl's staining of the rat spinal cord at 12 weeks after operation
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Figure 4 Nuclear factor immumohistochemical staining of the rat spinal cord at 12 weeks after operation

PAvE: TR R 4 X AT P E RN G BB A s T2 I AR 4 7 I B S P RN T B SR P, [RIIRP RN L T T4 IV
SRR X A P A G RS A, RIS ZRERRET e V4N IERS 1> K UH 3 S BB B A, R IR 1 18

HE T4 MR 3R L R AT 4

......

E5 KE HﬂiﬁkmﬁﬁﬂﬂL%@ﬁﬂgm
Figure 5 Transmission electron microscopy observation of the spinal cord tissue at 12
weeks after operation
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CERTRIE A3 2

1.6 “%itFad iFEEExtsER, KRHSPSS 17.0
Gt AT Ry 2200, R WA S, W)
B0 e N R SCE ST LS, P < 0.054 2%
A REEEX.

2 4R Results

21 BAXAXAUERLER i KREFAE2 hikE
RS, BUR N, BREE LISk 7 B 5 147
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15 min#E )G 2, LRI R 248, KRE
PR A R AN R (25 i AR TE

22 ZKABBBiF4£F TAKE24 h KR FEEE
B, FonpsEseaeiifi, BBBIE I N0%. 1)4)5BBB
PR IFIAIEITE . BALKRAEAR G 12 NFE i, T 41,
M4, VARJGL124MBBBI ) A MRFFES ) 2241, K
RS R 3N ST e V2 & 8, TR U B O N A e
Moo TRV AERG I 2JH TR, HshshRek s,
1281 SRS T A GBS PR s sl IS i r, AN
REVNNL, BBBYEAMAE9S LA o TRV 41K AR 524
125 MBBB Y/ B i T HAL %41, ZErm A B TR X
(P <0.05); 1M [ 41 LAV KA G2 A12 (1 BBB
PO 2 I B X (P > 0.05); II4LRV 4L KR AR G2
JARI12JH [1IBBB V43 22 Sl G W 2 1 & (P > 0.05), WL.3&
1.

*1 BEARAEBBBIISESR (x£s, n=10, 4})

Table 1 Postoperative Basso, Beattie and Bresnahan scores of
rats in different groups

215 AJg 2 H AJg 12 )4
141 2.12+0.53 7.89+1.97
4 2.350.59 8.22+2.06
INEE 4.86+1.22°%° 9.23+2.31%°
V4 2.46+0.62 8.39+2.12
V4l 4.52+1.13%° 9.17+2.29%°

ik 5 1AL, ®P <0.05; 5 IT41H%:, PP <0.05; 5IV4LEL4, P <0.05,
T AR T2 ISR A o X RO B S R G R Bt s TITAH i
LR X R P AN BB, [ R RERE T4 s IVZLh
TERL A o X A HE SR BB, RN NSR SRR AT 4 V418
TEBE R X AR SN B BRI, A IR B L T4l F 2% 2
TR AT 4k

2.3 AUXRARBEFHFEL BABRPAFEREGEF 4
B3 VLA R R AN R SR RIS 8 K WA V ALk
W BT HARA, ERAREEE (P < 0.05), Hp4
2 AVEHRIWIAHZEAR(P > 0.05); 1 -V 414515 N BOzshid
R PRI W] 22 (P > 0.05), WL.3R2.

%2 BEARABEHFLBLERPFRIENES (s, n=5)

Table 2 Latency and amplitude of motor evoked potential of rats in
different groups after operation

A it FBOSH KA RI(ms) Bl FBOE S R AT IRIR(UY)

141 3.49+0.87 87.29+21.82
114l 3.62+0.91 66.85+16.71
4l 3.87+0.97 64.32+16.08
V4l 3.78+0.95 92.31+23.08
V4l 2.85+0.71%° 82.56+20.64

Ik 5 1AL, *P <0.05; 5 T41HE, "P < 0.05; SII4LH4, °P < 0.05;
HIVAIEE, “P<0.05. T4UMBAAL, AL SRS X A S HA
TE R BRI  THAL N A5 4 2 X 2O 8 S RN B By, RN R
BT A, VAR IE R Ry X SO e S AN TE B G P, [ I A
AR CEEIRETHE: V AUNIER K 3 X S E S AN BB G P, [ I A
NHBERE T4 B FI2R £ BERR 4T 4
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