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Functional and Histopathological Changes Following Injection
of Neurolytic Agents on Rat’s Sciatic Nerve

Jae Kyu Cheun, M.D., Sun Ok Song, M.D.*, and Sung Won Jung, M.D.

Departments of Anesthesiology, School of Medicine, Keimyung University
and *Yeungnam University, Daegu, Korea

Background: This study was undertaken to observe the functional changes of the hind limb and
histopathological changes in the sciatic nerve after an injection of alcohol or phenol, which are commonly
used neurolytic agents, highlighting the time of recovery.

Methods: Forty-eight Sprague-Dawley rats weighing 200—300 g were used for the experiment.
Histopathological changes under the electron microscope, were observed in the distal part of the sciatic
nerve, into which 0.1 ml of alcohol or phenol was injected. This was severed in 3 rats of each group
at 10 minutes, 1 hour, 24 hours, 3 days, 1, 2, 4 and 6 weeks later. The functional changes in the
hind limbs were observed for 6 weeks by noting their walking pattern.

Results: Following the injection of alcohol or phenol into the right sciatic nerve, the right hind limb
showed a severe pronounced motor weakness and obvious gait changes. About 2 weeks later, gradual
improvement of gait changes began, and after 6 weeks, the motor weakness and gait changes were no
longer perceptible in both groups. The findings of any histopathological change were similar in both
alcohol or phenol groups. At 10 minutes after injection, destructive lesions were confined to the
unmyelinated fibers and the myelin sheath of small the myelinated fibers. On the 3rd day and at 1
week, pathologic changes in axonal fibers and Schwann cells were in being phagocytized in spite of
myelin restitution. From 2 to 4 weeks, axonal regeneration and remyelination appeared at the same
time a myelin disintegration and axonolysis. At 6 weeks, neural regeneration was similar to that of
the contralateral control group.

Conclusions: These results suggest that functional and histopathological changes, after injection of
neurolytics into the peripheral nerves, are quite similar in both alcohol and phenol groups. The progres-
sion of functional and histopathological changes become more obvious according to the time interval
following the injection. Consequently, side effects that develop following the use of alcohol or phenol
may begin to improve around the time that nerve regeneration occurs, ie., two to four weeks later.
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Fig. 1. Rat, sciatic nerve, control after saline injection. Myelin sheaths of large sized myelinated fibers
and unmyelinated fibers are relatively well preserved, except occasional separations of myelin
lamellae in some fibers. Axons are also relatively well preserved.
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Fig. 2. Rat, sciatic nerve, 10 minutes after alcohol injection. Large myelinated fibers are relatively well
preserved, but small fibers and unmyelinated fibers are destroyed. Interstitium shows moderate
degree of edema fluid collection.

Fig. 3. Rat, sciatic nerve, 1 hour after phenol injection. Large myelinated fibers show detachment of
axons from myelin sheath in focal areas.
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Fig. 4. Rat, sciatic nerve, 3 days after phenol injection. Accumulation of macrophages and some debris
of myelin materials are noted between shrinked axon and myelin sheath.
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Fig. 5. Rat, sciatic nerve, 1 week after phenol injection. Fragments of myelin are phagocytized by
accumulated macrophages. Axons are destroyed in some large myelinated fibers.
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Fig. 6. Rat, sciatic nerve, 2 weeks after alcohol injection. Some of myelinated febers are largely distended
with wide separation of axons from myelin sheath, remaining cellular debris. Thin rim of Schwann

cell cytoplasm contains much amounts of organells.

[

Fig. 7. Rat, sciatic nerve, 4 weeks after phenol injection. Changes of axons and myelin sheath are almost
restored and only focal area of detachment of axon from myelin sheath is remained.
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Fig. 8. Rat, sciatic nerve, 6 weeks after alcohol injection. Most of axons and myelin sheaths are relatively
well preserved. But some axons are still detached from myelin sheath.
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Table 1. Electronmicroscopic Findings of Rat’s Sciatic Nerve after Injection of Alcohol or Phenol

Alcohol/Phenol
10 min 1 hr 24 hr 3 day 1 wk 2 wk 4 wk 6 wk
Axon
General
Atrophy —/= t/+ +/+ +H+ ]+ ++/+ +/+ —/-
Separation o +/+ +/+ +/+ ++/+ + 4+ +/+ Sy
Rarefaction -/ =/- L B +/+ +/+ +/+ —f—- -
Decrease ol et —-]— e +/— ++/++ —]— -/—- —/—-
Regeneration -/— e —f— -~/— -~ +/+ +/+ -/
Neurofilaments
Decrease =/- -/= /- +/+  ++3+ - —- .
Neurotubules
Decrease —/— e b —/~- +/+ ++/3+ -/—- —/— —/—
Endo. reticulum .
Increase o b -+ Y e —f— -] -/ -/
Mitochondria
Decrease e S S T - o=
Schwann cell
General
Increase ~]— -/— e A -/- o o +/+  ++[++
Atrophy -/= t/+ +/+ +/+  ++[+ + 4+ +/+ —-/—
Endo. reticulum
Swelling o -]+ +/— e e - -/ —/-
Mitochondria
Swelling e —-/+ +/— e -/— -/ ——- —/-
Dense bodies el —/— e + [+ ++/++ —/— —/- —/—
Phagocytosis
Axon —/— —[— o +/+ ++{++ —/— —/— ol e
Myelin —-/— o —/—  ++[++  4+[4+ -/ -/ —/—
Myelin lamella
Irregularity ++/++  +f+ -/ o o -)—- - Sy
Loose arrange ++/++  ++ —/- —-/— e —/— -/ —/-
Destruction ++/++  +/+ . e -]— —/— - —f—
Separation —/— —/— +/+ +/+ +/+ +/+ - —/—
Remyelination —f— —/— el el ol +/+ +/+ o
Mucoid degeneration o e +/+ o A e -/ e —/-
min: minute, hr: hour, wk: week, —: no change, +: trace, +: mild, + +: moderate, 3+ severe, 4+: very severe.
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