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Time-related use of methylprednisolone on acute spinal cord injury in rats/QIAN Lie, CHEN Xiong-
sheng, TAN Jun,et al/Chinese Journal of Spine and Spinal Cord,2009,19(4):298~303

[Abstract] Objective:To explore the effect of time-related use of methylprednisolone (MP) on acute spinal
cord injury(SCI) in rats so as to provide theoretical guide for the proper use of MP for preservation of spinal
function.Method:216 adult SD rats(3-month-old) ,ranging from 190 to 240g in weight,were randomly divided
into four groups,sham group(A),spinal injury group(B),MP treating group(C) and MP prophylaxis group(D).
SCI model (T8-T9) was done in group B,C and D by modified Allen’s method.MP was administered intra-
venously in group D(30mg/kg) 0.5h before injury,and group C(30mg/kg) 1h after injury.MP was administered
to group C and D at 6,12,18 and 24h after injury respectively (31.05mg/kg each time),and 0.5ml normal
saline was administered in group A and B at the same time—point.The spinal cord function was evaluated by
the disabled rate of hindlimb locomotor function(n=6) and Rivlin's rate of slope(n=6) every 24,48 and 72h
after injury.At 8,24,48 and 72h after injury,light microscope(n=6) and electronmicroscope(n=6) was used to
observe the pathological changes of the injuried spinal segment in each group.Result:There was no significant

difference within group A and B at each time—point in the disabled rate of hindlimb locomotor function (P>
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0.05) ,while those in group C and D decreased with time (P<0.05).There was also no significant difference
within group A at each time-—pointor within group B and D at 48h and 72h after injury with respect to
Rivlin’s rate of slope (P>0.05),but the difference within group C at each time—point or within group B or D
at the other time spots was significant (P<0.05).Disabled rate of hindlimb locomotor function and Rivlin's rate
of slope in group B,C and D at each time—point were higher than those in group A (P<0.05).There was no
significant difference between group C and B 24 or 48h after injury (P>0.05),but the rates in group C 72h
after injury and group D at each time—point were lower than those in group B (P<0.05).The difference of
Rivlin's rate of slope between group D 72h after injury and group C was not siginificant (P>0.05),but the
disabled rate of hindlimb locomotor function fin group D 72h after injury and both rates 24 or 48h after in-
jury were far below those in group C.In group A,the boundary between gray-white matter was clear and
neurons were evidenced abundant with clear appearance;in group B,multiple hemorrhage and necrosis was
seen in the injured spinal cord;the number of neurons decreased and microstructures inside the residual neu-
rons were confused;the structure of myelin sheath became disorder,gradually aggravated;the lesion in group C
was minor than that in group B,and the structures inside the residual neurons were a little bit confused,
which graudually relieved 24 hours later;the lesion in group D was the mildest compared with group B and
C;few hemorrhage was seen,the organelles in neurons swelled mildly,and the swelling almost disappeared 24
hours later.Conclusion : Methylprednisolone can relieve the degree of secondary injury following acute spinal
cord injury in rats and it will be better to use MP half an hour before surgery rather than after surgery.
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