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[Abstract]  Objectives: To observe the effect of methylprednisolone on the spinal nerve cell apoptosis
following acute spinal cord injury (ASCI) and investigate the mechanisms of spinal cord recovery. Methods:
The spinal cord injury models were made according to Allen’s weight—drop method. All animals were divided
randomly into 3 groups: sham group (group S, 36 rabbits), control group (group C, 36 rabbits) and treatment
group (group T, 36 rabbits). Six rabbits were selected randomly and sacrificed, and the specimens were fixed
with 4% paraformaldehyde at 8h, 24h, 72h, 7d, 14d and 28d after injury. Spinal cord motor nerve functions
were evaluated by Rivlin loxotic plate scores and BBB Scoring system. The pathological changes among three
groups were compared and analysed by HE staining and TUNEL test. Results: The loxotic plate ecritical
angles and BBB scores after injury gradually increased in group C and T but remained unchanged in group
S. The angles and scores of group T were higher than group C but lower than group S at each time—point in
the following 7 days (P<0.05). No obvious changes were noted for HE staining in group S at different time
points, spinal cord tissue lost its normal structure. Varying degrees of edema and neurocytes necrosis,

vacuoles formation in gray matter, neutrophils and bleeding were noted in necrotic area in both group C and
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T. There were no significant differences between two groups at 8, 24 and 72 hours following SCI. Group T
14 and 28 days.
than group C at 7, 14, 28 days following SCI which presented with light degree of injury, gradually resolved

had better neurofunction recovery than group C at 7, And group T had better recovered

resolving of gray and white matter and increasing of collagen
which reached peak within 24

hours, maintained high level at 3 days, and decreased slowly at 7 days after injury, and the number of cells

haematoma, decreasing vacuole and gliocyte,

fiber and neuron. Apoptotic cells were found in group C and T at 8 hours,
significantly decreased at 14 days and 28 days by TUNEL test, but no such findings were noted in group S
during the whole period. At 8 hours, 24 hours, 3 days and 7 days, there were less apoptotic cells in group T

than in group C (P<0.05). But no significant difference was found between group C and T at 14 and 28 days

(P>0.05).

which may be by means of anti-apoptosis.

Conclusions:

Early use of methylprednisolone in acute SCI contributes to neurofunction recovery,
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Table 1 Loxotic plate critical degrees of sham group, control group and treatment group

I3 ARJ5 1d AR5 3d AR5 7d ARG 14d AR5 28d

Group 1d postop 3d postop 7d postop 14d postop 28d postop
S 40.112+1.375 39.567+1.257 40.024+1.021 40.842+1.001 40.756+1.305
C 24.667+1.033% 26.833+0.983% 29.500+1.049% 32.167+1.169% 33.500+1.049
T 24.833+1.329% 27.833+1.4727 33.333+1.03392 34.667+0.817%2 35.833+0.753%

D5 S 4 P<0.01 @5 C 4 HbEE P<0.05

Note: DCompared with group S, P<0.01 @ Compared with group C, P<0.05

F2 ZTHA(S) WRA(C)EXWA(T)BBB 4tk (n=6,x+s)
Table 2 BBB scores of sham group, control group and treatment group
il AJE 1d A5 3d AJA 7d KA 14d AJ5 28d
Group 1d postop 3d postop 7d postop 14d postop 28d postop
S 20.472+0.525 19.856+1.041 20.918+0.834 21.527+0.358 20.195+0.386
C 2.056+0.6397 4.833+0.858% 8.222+0.5487 10.778+0.7327 12.11120.758%
T 2.222+0.732% 5.278+0.958" 8.611+0.5021% 13.333+0.970"2 15.111+0.900"2

D5 S 4 IbE P<0.01 @5 C 4 1L# P<0.01

Note:(DCompared with group S, P<0.01 @ Compared with group C, P<0.01
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Figure 1 a 8 hours after operation in group C (x100) b 8 hours after operation in group T (x100) ¢ 24 hours after
operation in group C(x100) d 24 hours after operation in group T(x100) e 3 days after operation in group C(x100) f 3
days after operation in group T(x100) g 7 days after operation in group C(x400) h 7 days after operation in group T(x
400) i 14 days after operation in group C(x400) j 14 days after operation in group T(x400) k 28 days after operation in
group C(x400) 1 28 days after operation in group T(x400). There were varying degrees of edema and necrosis of never
cells, vacuoles in gray matter, neutrophils and bleeding in necrotic area both present in group C and T, but no
significant differences were found between two groups at 8, 24 and 72 hours following SCI.  Group T have better
recovery than group C at the time points of 7, 14, 28 days. But group T recovered better than group C at 7, 14, 28
days following SCI which presented with light degree of injury, gradually absorbing haematoma, reducing vacuole and
gliocyte, absorbing grey and white matter and increasing collagen fiber and neuron
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®3 CARTAHMAMABATHERILE (n=6,x+s)
Table 3 Apoptosis cells of sham group, control group and treatment group
| AKJG 8h A 1d AR5 3d ARJ5 7d A5 14d AJ 28d
Group 8h postop 1d postop 3d postop 7d postop 14d postop 28d postop
C 9.867+0.3428 15.067+0.590 13.333+0.442 9.811+0.448 1.711+0.426 0.367+0.250
T 10.200+0.240" 21.033+0.646" 17.833+1.098% 10.267+0.4077 1.844+0.207% 0.367+0.200%

D5 ¢ 4l P<0.05
Note : DCompared with group C, P<0.05
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Figure 2 a 8 hours after operation in group C (x400) b 8 hours after operation in group T (x400) ¢ 24 hours after

operation in group C(x400) d 24 hours after operation in group T(x400) e 3 days after operation in group C(x400) f 3
days after operation in group T(x400) g 7 days after operation in group C(x400) h 7 days after operation in group T(x
400) i 14 days after operation in group C(x400) j 14 days after operation in group T(x400) k 28 days after operation in
group C (x400) 1 28 days after operation in group T (x400). Apoptotic cells were found in group C and T at 8 hours,
reaching peak within 24 hours, maintaining high level at 3 days, slowly decreasing at 7 days after surgery and the
number of cells significantly decreased at postoperative 14 days and 28 days on TUNEL test
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in the intervertebral disc degeneration
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