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Fig. 1 Schematic illustration of operative
procedures; The anterior tibial
muscle of the rat was used and rats
were divided into three groups.
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Fig. 2 Acetylcholine esterase stain of the normal anterior tibial muscle; the endplates are
located almost in the middle of each muscle fibers.
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ig. 3 Acetylcholine receptor stain of the

normal muscle in the leg; acetylcholine

receptor is located only at the endplate
which is in each muscle fibers.
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Fig. 4 Changes in wet weight of the anterior tibial muscle in three groups.
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Fig. 5 Changes in tonic tension of the anterior tibial muscle in three groups at 10 times
threshold of electric stimulation.
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Fig. 7 Newly formed endplates in the neurotized anterior tibial muscle.

a. Acetylcholine esterase stain; newly formed endplates (thick arrows) are located at
the site of nerve implantation, and original endplates (thin arrows) are in the middle
of the each muscle fiber.

b. Acetylcholine receptor stain; newly formed endplates are completely different from
the original ones in the shape and size.
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Abstract

Relationship between newly formed endplate and original endplate in the denervated
muscle after direct nerve implantation was studied in the rat.

Wistar rats were divided into three groups, in group 1 (Denervation group), the common
peroneal nerve was resected at the fibular head, in group 2 (Nerve repair group), the common
peroneal nerve was severed at the fibular head and nerve repair was performed immediately
using standard microsurgical technique, in group 3 (Neurotization group), tibial nerve was cut
at the ankle level, and then the funiculus of the proximal stump of tibial nerve was splitted and
implanted into the distal 1/4 to 1/5 part of the muscle in the area there is no endplate after
denervation of the anterior tibial muscle.

Wet weight of the anterior tibial muscle and strength of the muscle tonically contracted by
electric stimulation were measured. Histological change of the endplate and muscle was
examined using acetylcholine receptor (Ach-R) stain and acetyvicholine esterase (Ach-E) stain.

In group 2 and 3, wet weight of the muscle and tonic contraction strength by the electric
stimulation were increased beyond four weeks after the operation.

Histologically, in group 1 , the original endplate was elongated following muscle atrophy
without changing the principal features of the endplate. In group 2, the original endplates were
almost unchanged even at 20 weeks after the operation. In group 3, the original endplates were
almost normal in shape. On the other hand, ectopic endplates were found out at the neurotized
sites at where there had been no original endplates. The new endplate was large and unformed
and quite different from the original endplate in its shape and size.

In conclusion, the mechanism of reinnervation of the denervated muscle by the direct nerve
implantation was completely different from that by the nerve repair: The new endplate was
formed by neurotization, whereas the original endplate was reinnervated by nerve repair.



