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Abstract: The study of spinal cord regeneration in the phylogenetic scale is likely
to help us in the understanding of the problem in the human situation. After spinal
transection in lizards, histological changes in the spinal cord were studied and
correlated with functional recovery. Some changes in spinal cord, suggestive of
regeneration between the two stumps were observed. The recovery of function did
not appear to be dependent on synaptic continuity.
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INTRODUCTION

Spinal cord injury is one of the most dismal

chapters in medicine. Various approaches for recovery

from its baneful effects have been tried with Fink success.

One of the approaches in the study of spinal cord

regeneration (SCR) in submammalian species is to

develop a regenerating mode;l (1). It was with this in

view that SCR was studied in garden lizards (Calo/us

calolUS). Functional recovery has been successfully

demonstrated in these animals following mid-dorsal

transection of the spinal cord (2). The present study is

designed to analyse the histological profile of SCR in

the same materia'!.

METHODS

Thirty garden lizards were subjccted to middorsal

spinal transection. The operative procedure has been

described elsewhere (2). The animals were fed and

kept alive. Functional recovery was studied as the

ability of the animal to hold itself against a vertical
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wire mesh and the ability to walk and r\'ln normally

(2). Skin and muscle were excised to expose the operated

sitc before placing the animal in 10% fomalin

immediately after death. After one week the vertebral

tissue with spinal cord in situ was dissected 1" above

and below the operated site and it was placed in 10%

formalin.

Attempts were made to dissect the cord from the

vertebral canal under magnification, but since the cord

tissue was quite friable, it got damaged. In this

process, 12 tissue samples were wasted and the

remaining 18 tissues were embedded in Parafin wax.

Haemotoxylin eosin and Glees Silver stain were used

to stain the preparation (3). These sections were studied

under light microscopy. A temporal profile of SCR in

Calotus calotus was evolved with the help of these

sections.

RESULTS

Complete spinal cord transection (SCT) could be
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verified in 4 sections, where animals died 24 hours

following transection. Nucleated red blood cells could

Fig. la: Fibrinoid necrosis with infiltration by neutrophils 48 hours
following SeT. II and Estain x 125

Fig. 1b : j:oamy cells and histocytes as seen 1 week foBowing SGT.
II :mel I·: Sl:lill X 50
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be seen between the two stumps

wiLh evidence of retraction at

both the ends. In 4 animals that

died 48 hours following SeT,

degenerati ve fibrinoid necrosis

was noted. There was marked

infiltration by the neutrophils

(Fig. la), In 5 animals that died

I week following SCT, there

were areas of focal collection

of macrophages. Foamy cells

and histiocytes were also seen

(Fig. I b).

In 2 animals that died I

month following SCT, neuroma

formation was quite evident.

There was proliferation of nerve

fibres with intermingling of

mononuclear cells and lymphocytes

(Fig Ie). In three animals that

died 2 months following SCT,

sprouting nerve fibres could be

seen bridging the gap between the

two stumps. Chronic inllammatory

ceUs were also seen at this stage

(Fig. Id).

DISCUSSION

The changes in the spinal cord

are suggestive of regeneration

between the two stumps. Axonal

sprouting and their attempt to cross

to the other side is all that can be

commented upon. nlOugh very

tempting, it would be presumptuous

to equate this process with

regeneration, since true regeneration

woul:d mean approximation or the

proximal end of an axon with the

distal end of the same axon. The

signal required for this ought to be
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Fig. Ie: Neuroma fonnation is quite evident. Glees Silver stain x 50

Fig. Id : Chronnie inllammatory cells are seen along with neuroma
formation Glees Silver stain x 125
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