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Research Abstract

Neuronal cell suspension containing noradrenergic locus coeruleus (LC) neurons was prepared from embryonic rat brain and was transplanted in adult rat
brain. Meanwhile the transplanted neurons provide their product (s) to the recipient, their activities are also influenced by the condition of the recipient. It is
supposed that lesions inflicted on the neuronal tissue result in the increase of neurotrophic factors in the surrounding neuronal tissue. Influences of recipient
neuronal tissue exerted on the transplanted noradrenergic neurons were examined in either condition that the recipient had had any neuronal lesion or it had
been intact when the neurons were transplanted.
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Two series of experiments were designed according to the site of the transplantation and the sort of the lesion. In the first series, the embryonic neurons
were transplanted in the frontal cortex, and the recipient animals received ipsilateral electrical LC lesion before (the pre-lesioned group) or after (the post-les
ioned group) the transplantation. The LC lesion reduced the intrinsic NA content in the frontal cortex to about 20% of that of the normal animals. The NA
content beyond this residual level were thought to be synthesized by the transplanted neurons. The amount of NA synthesized by the transplanted neurons
was almost equivalent in the pre-lesioned group and in the post-lesioned group, suggesting that the preceding removal of intrinsic noradrenergic innervation
in the site of transplantation exerted no trophic effect on the synthesis of NA by the transplanted neurons.

In the second series, the neurons were transplanted in the hippocampus, and the recipient animals received ipsilateral fimbria-fornix (FF) transection before
(the pre-transected group) or after (the post-transected group) the transplantation. In this series, animals received the removal of the ipsilateral superior
cervical ganglion 3 weeks prior to the beginning of the experiment in order to eliminate the ingrowth of peripheral sympathetic nerve fibers into the
hippocampus following the FF transection. The FF is the rout of various afferent and efferent nerve fibers to and from the hippocampus, including the LC to
hippocampal noradrenergic fibers. The NA content in the hippocampus decreased following the FF transection. The NA synthesized by the transplanted
neurons was also calculated in this series. The amount of NA synthesized in the pre-transected group surpassed that in the post-lesioned group. The result
indicated that the FF transection yielded the increase of trophic activity toward noradrenergic neurons in the hippocampus.

We concluded from the overall experiments that the elimination of the mono-component nervous system (LC noradrenergic projection) in the recipient
animal could not stimulate the activity of the transplanted noradrenergic neurons, but the lesion extended over several components of afferent and effrent
nerve fibers could do so.a Less
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