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Lesion Repair of the Central Nervous System :
Synaptic Regeneration

Mitsunori YAMADA

Department of Pathology, Brain Research Institute,
Niigata University

To elucidate the regenerative profile of synapses, we investigated immunohistochemi-
cally the repair process of cold lesion formed in the adult rat cerebrum. The expression
of presynaptic molecules, such as synaptophysin and growth-associated protein 43 (GAP-43), .
was up-regulated around the lesions in a coarse-granular pattern, begining 5 days after
injury and lasting for about 10 days. The appearance of many growth cones was clearly
demonstrated in this border zone by GAP-43-immunochistochemistry on 5 and 7 days after
the lesioning procedure. In this region, postsynaptic molecules such as IPs kinase,
postsynaptic density 95 and drebrin temporarily lost their punctate immunostaining from
3 days after injury, but reappeared in a finely granular pattern at around 2 weeks after
the lesioning. Synaptic number in this border zone decreased to 43.3 % of normal control
on 5 days after injury, but was rapidly recovered to 66.7 % on 14 days and reached to
85.6 % on 21 days. This dynamic change of synaptic number was largely dependent on

disappearance and following regeneration of spine synapses.
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Chronological changes of synaptic density
after cold injury
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