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Effects of 21-Aminosteroid and Methylprednisolone on
Nerve Regeneration after Sciatic Nerve Crush Injury in Rats

Dae Heon Song, M.D., Sae Yoon Kang, M.D.

Department of Rehabilitation Medicine, The Catholic University of Korea, College of Medicine

— Abstract —

Objectives : To investigate the effect of 21-aminosteroid and methylprednisolone on the regeneration of peripheral
nerves after a crush injury.

Methods : Eighty Wistar adult male rats were randomly divided into four groups of twenty. One group was normal
control and the other three injured groups received a crush injury to the right sciatic nerve. Among the injured groups,
the first group was given 21-aminosteroid (initially 10mg/kg, ip, afterwards Smg/kg, ip ; AS group), second group was
given methylprednisolone (initially 30mg/kg, ip, afterwards 15mg/kg, ip ; MP group), and the third group received no
medication (no-treatment-group). Each medication was given 30 minutes before the injury, 30 minutes after the
injury and then every 6 hours until 48 hours after the injury. A nerve conduction study was performed at the 2nd day,
and at the 2nd, 4th, 8th, and 12th weeks after the crush injury while a histologic study was done at the 8th and the
12th week after the crush injury to all groups.

Results : 1) In the normal control group, the compound muscle action potential (CMAP) study revealed 1.03+0.15
msec in latency, 25.14+7.93aV in amplitude, and 28.44 +8.46 msec - ¥ in area. Total area of cut surface of myeli-
nated fibers was 3319.76 1+ 118.69m* per unit area (4,800.m?) in transverse sections of the sciatic nerve. Distribution
of tﬁe diameter of myelinated fibers showed a bimodal peak pattern (3-44m and 7-8ym). 2) Two days after the injury,
all the injured groups showed a decreased latency of CMAP, compared to the normal control group. This delay in the
latency continued to increase until the 4th week after the injury and between the 8th and the 12th week, the latency
began to’ decre;ase. Compared to the no-treatment-group, the AS group showed a significant decrease in the latency of
CMAP. 3) Two days after the injury, all the injured groups showed a severe decrease in the amplitude and the area of
CMAP, ‘compared to the normal control group. The amplitude and the area of CMAP began to increase from four
weeks aftéf the injury, and the amplitude and the area of CMAP of the AS and the MP groups reached a statistically
significant increase between the 8th and the 12th weeks after the injury, compared to the no-treatment-group. 4) After
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8 weeks after the injury, recovery of the conduction velocity and the amplitude of CMAP in all experimental groups

correlated with a relative increase in the number of myelinated fibers greater than 5 m in diameter. These values may

be good indicators of the nerve regeneration process.

Conclusion : From these experimental results, it is evident that the use of 21-aminosteroid and methyprednisolone

can facilitate the nerve regeneration process after a crush injury of peripheral nerves.

Key Words : Nerve injury, 21-aminosteroid, Methylprednisolone, Axonal degeneration, Regeneration
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Fig. 2. Time course of mean amplitudes(mV) of CMAP.

*: P < 0.05 as compared with cotresponding value of no treat-

ment group.
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Fig. 3. Time course of mean areas(msec.- mV) of CMAP.
*: P < 0.05 as compared with corresponding value of no treat-

ment group.
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Fig. 4. Light‘ ‘photomicrograph of semithin transverse section of the rat sciatic nerve in normal control group(a), 21-aminosteroid
treated group(b), methylprednisolone treated group(c), and no treatment group(d) at 8th week after crush injury. Note that

myelinated fibers are various in size and shape. Note sizes and distribution patterns of nerve fibers in different experimental

groups. Toluidine blue stain. x 800.
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no treatment group.
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Fig. 6. Distribution of myelinated fibers in the unit area(4,800

ym?) of the normal rat sciatic nerve according to their
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Fig. 7. Distribution of myelinated fibers in the unit area(4,800

. um?) of the rat sciatic nerves according to their diame-

ters at 8th week following the crush injury.
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Fig. 8. Distribution of myelinated fibers in the unit area(4,800

um?) of the rat sciatic nerves according to their diame-

ters at 12th week following the crush injury.

Fig. 9. Electron micrograph of transverse section of a normal
rat sciatic nerve.
max, myelinated axon; um, unmyelinated nerve fibers.
X 8,800.
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-Fig. 10. Electron micrograph of he sciatic nerve of the no
treatment group at 12th week after crush injury. Thin

myelin sheath of nerve fibers is noticed. X 8,800.

‘ Fig. 11. Electron imcr(;gr;ph of the sciatic nerve of the methyl-
prednisolone treated group at 12th week after crush
injury. Note multilayered structures of the myeline
sheath. Sn, Schwann cell nucleus. X 11,000.
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Fig. 12. Electron micrograph of the sciatic nerve of the 21-
aminosteroid treated group at 12th week after crush
injury. Myelinated nerve fibers show nearly similar
appearance compared with those of the normal control
group. X 8,800.
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Fig. 13. Linear regression of nerve conduction velocities over number of myelinated nerve fibers above 5um of diameter after 8

weeks following the injury in normal control, 21-aminosteroid, methylprednisolone, and no treatment groups.
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Fig. 14. Lincar _regréssibn Qf amplitudes of CMAP over numbers of myelinated nerve fibers above 5um of diameter after 8 weeks fol-

lowing the injury in normal control, 21-aminosteroid, methylprednisolone, and no treatement groups.
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