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Abstract

BACKGROUND: After spinal cord injury, endogenous neural stem cells are activated to proliferate and
migrate to repair damaged tissue. As a clinical medicine, methylprednisolone shows a lot of functions, but
its effects on endogenous neural stem cells are still unknown.

OBJECTIVE: To explore the effects of methylprednisolone on the proliferation and migration of
endogenous neural stem cells after spinal cord injury.

METHODS: Seventy-five Sprague-Dawley rats were used to make animal models of T+ complete
paraplegia using Allen’s method, and randomized into methylprednisolone, normal saline and model
groups. Rats in these three groups were given intraperitoneal injection of 1 g/L methylprednisolone
solution at a dose of 30 mg/kg for 10 minutes and at a dose of 5.4 mg/kg/h for 23 hours, given
intraperitoneal injection of normal saline at the same dose and given no treatment, respectively.
Neurological and motor functions were assessed by somatosensory evoked potential and Basso Beattie
Bresnahan scores at 7, 14, 21, 28 days after spinal cord injury. BrdU and Nestin staining of the injured
spinal cord segment was conducted.

RESULTS AND CONCLUSION: A large amount of BrdU- and Nestin-positive cells were visible in all the
groups, and the number of these cells reached the peach at 14 days after spinal cord injury.
Methylprednisolone was found to inhibit BrdU-, Nestin- or double-positive cells, indicating
methylprednisolone can inhibit the proliferation and migration of endogenous neural stem cells. The results
of Basso Beattie Bresnahan scores showed no notable improvement in the motor function of the limbs.
Methylprednisolone also showed no significant effects on the motor evoked potential latency, but
promoted nerve conduction recovery. All these findings indicate that methylprednisolone has some
hindering effects on spinal cord repair by inhibiting the proliferation and migration of endogenous neural
stem cells after spinal cord injury.

Subject headings: Spinal Cord Injuries; Neural Stem Cells; Methylprednisolone; Tissue Engineering
Funding: a grant from Chongqging Health Department, No. 2012-2-170; a grant from the Science and
Technology Committee of Yongchuan District of Chongging, China, No. 2012BE5013
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F1 BEAETELAL BrdU FRIEAREEE

(xxs, n=5)

R 2 KEHTEHEL Nestin FEHEARE R (xxs, n=5)

Table 1 Number of BrdU-positive cells in rat spinal cord Table 2 Number of Nestin-positive cells in rat spinal cord
tissue tissue

ZH 7d 14d 21d 28d 21 ) 7d 14d 21d 28d
AEFRER KA 41.3420.57 52.34+0.93 36.32+0.56 18.85+0.43 AEBEEE KA 24.50+0.09 39.24+0.78 34.52+0.31 12.67+0.24

LRI 32.46£0.437 40.2410.93% 22.43+0.62° 10.23+0.92°
FATEA
e 42.52+0.73 52.52+0.79 35.99+0.82 18.55+0.73

Rk HAEMIIKAE, °P<0.05,

%3 KEAHPEBEL BrdUF0 Nestin" SR IEARE R

(xts, n=5)
Table 3 Number of BrdU- and nestin-positive cells in rat
spinal cord tissue

21 7d 14d 21d 28d
HEPIER/KZ 8.34+0.25  14.3410.46 10.7120.63 6.26+0.36
FH BRI 6.42+0.15% 12.01x0.72* 8.50:+0.32° 4.65+0.72°
gl

HAIY] 8.52+0.43  13.92+0.38 10.50+0.72 6.57+0.37

i LEEEKR4ILE:, °P<0.05.

5 BHERGREHIELBALBAEEN (XS, n=5, ms)
Table 5 The motor evoked potential latency after spinal
cord injury in rats

) 7d 14d 21d 28d
EFRERKA 3.22+40.24 2.54+0.19  1.90+0.37  0.91+0.29
LB 3.12+0.31 2.43+0.50 1.89+0.36  0.93+0.18
FATEA

[ EitEE] 3.34£0.26  2.49+0.38  1.72+0.21 0.82+0.25
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LS 17.45+0.13% 31.24+0.627 22.72+0.34* 8.65:0.62°

ATl

R4 25.37+0.48 40.53+0.73 35.47+0.83 13.57+0.58

Tk HAEMEKYILLE, °P<0.05.

x4 KR EHERREZNE S BBBITES (xts, n=5)
Table 4 Basso Beattie Bresnahan score at each time point
after spinal cord injury in rats

4| 7d 14d 21d 28d
Bkl 2213043 3.54+0.32  4.34+0.45 8.01+0.93
FHE 8 1 2.12+0.56 3.63x0.43 4.64+0.53 7.93+0.71
AR

BRI 2.34+0.35 3.39x0.61 4.53x0.61 8.12+0.57

%6 BHERGRIZHIFEBAMAKIEEMED (xts, n=5, %)
Table 6 The motor evoked potential amplitude after spinal
cord injury in rats

2 7d 14d 21d 28d

EREER/K4l 40.56+3.24  50.00+4.19 63.56+1.37 84.00+2.29

FALSRY)  45.57+0.31" 56.35+0.50° 71.32+0.36° 93.56+0.18°
AT
FERIZH 39.72+2.21 51.32+5.89 65.56+8.32 83.93+4.34

Fen: HAEMEKLILLE, *P<0.05.
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& gt B BAARESHASBAU R
K (GRELELEDN, x200)
Figure 1 Detection of BrdU in
the rat spinal cord in three
groups (immunohistochemical
staining, x200)
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Figure 2 Detection of Nestin
expression in the rat spinal cord
in three groups
(immunohistochemical staining,
x200)
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Figure 3 Detection of BrdU and
Nestin expression in the rat spinal
cord in three groups
(immunohistochemical staining,
x200)
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