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Abstract 1.

The purpose of this study is to evaluate the spinal cord function using
spinal cord evoked potential (SCEP) and to analyze the effect of perfusion
with artificial cerebrospinal fluid (aCSF) after the spinal cord injury.

Ten adult Wister rats were anesthetized and immobilized with halothane
and suxamethonium chloride. The animal had a laminectomy at mid thoracic
level and was fixed in a stereotaxic frame. Catheter electrodes were inserted
through the laminectomy for SCEP recording. Spinal cord was injured by low
velocity 'compression with microactuator until SCEP amplitudebecame just
below 10% of the initial amplitude. In 5 animals, durotomy and spinal cord
perfusion with normothermic oxygenated aCSF was performed for 4 hours.
The other 5 animals were remained as non-treated controls.

4 hours after the injury, perfused animals showed the recovery of SCEP
amplitude to 43.6% in average. In contrast, almost no potential was identified
at this time in the control animals. The difference of the two groups was
statistically significant, and this suggests that the local perfusion after acute
spinal cord injury is a useful treatment for the functional recovery probably
due to the suppression of secondary neuronal damage in early stage. Further
study with longer observation and larger animals will be required.
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Abstract 2.

The purpose of this study is to examine 1) the neuroprotective effect of spinal
cord perfusion, and 2) the roll of hyaluronic acid as a radical scavenger, using
spinal cord evoked potential (SCEP).

MATERIALS AND METHODS : Thirty Wister rats were used. After
laminectomy and durotomy, dorsal spinal cord was compressed for 1 hour
under the SCEP monitoring. The extent of injury was determined by the
decrease of the SCEP amplitude. Rats were divided into three treatment
groups; spinal cord perfusion with artificial CSF (PBS group), spinal cord
perfusion with perfusate containing 0.4% hyaluronic acid (HA group), and
non-treatment control (control group). The SCEP was recorded for 4 hours
after SCI and the spinal cord perfusion was continued during that time.
RESULTS : In all groups, the SCEP amplitude became almost zero after 1 hour
of compression. In the control group, the amplitude slightly recovered at 1
hour after decompression, but gradually decreased thereafter. In the PBS and
the HA groups, the amplitude that recovered 1 hour after decompression
exhibited little decrease. At 4 hours after injury, the recovery of the
amplitude in control group, PBS group, and HA group was 8.3%, 35.8%, and
39.8% , respectively. Recovery of the amplitude in the HA group was largest of
all (p<0.01).

DISCUSSION and CONCLUSION : Since 1960’s, some studies indicated the
neuroprotective effect of spinal cord perfusion from behavioral or pathological
aspect. Concomitant administration of various drugs during spinal perfusion
has also been attempted, but no definite conclusion has been reached. In the
present study, we made a new injury model using SCEP as an index, and have
reported the efficacy of spinal cord perfusion from the functional aspect of the
spinal cord. And better outcome was obtained by addition of HA to the
perfusate, indicating a beneficial effect of HA on spinal cord injuries. From
these results, possible radical scavenging activity of HA as well as washing out
effect of spinal cord perfusion was considered.
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