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Topographic fine tuning of functional connections in developing brains
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it is well established that the development of neuronal circuits dependends on neuronal
activity, For understanding how neuronal activity is involved, we must investigate the develop-
ment of functional connectivity of developing nervous system. Studies on the functional
connectivity of developing central nervous system are, however, rather rare, probably dug to the
small size and fragility of developing brains. In the present study, the development of functional
topography in the corticorubral (CR) system was examined, by recording intracellular responses
evoked from different sites of the pericruciate cortex (the area corresponding to the sensorimotor
cortex in adults), in rubrospinal neurons. The CR system is advantageous for studying this issue
because rubrospinal neurons are among the largests of the mammalian central nervous system.
The CR system also has the advantage that the arrival of cerebellar afferent to the red nucleus
(RN) occurs long before that of CR fibers. This fact should allow for the RN to be identified, at
early stages of development of CR pathway, by cerebellarty-evoked field potentials. Moreover, the
location of indivitual rubrospinal cetls can be identified to be within either the forelimb or the
hindliimb portion of the RN by spinally-evoked antidromic responses, as rubrospinal projection is
topographically organized. A total of thirty-three fetal and postnatal cats were studied under
Nembutal anesthesia. They were divided into 3 groups according to their developmental stages;
the first group aged from embryonic day (E) 59 to E65 (gestation is 67 days in our colony), the
second aged from postnatal day (P) 1 to P7 and the third aged P8-P14. Stimulation of the cortex
evoked a depolarization, sometimes followed by a hyperpelrarization; the hyperpolarization was
further followed by depolarizations. Several lines of evidence were obtained suggesting that the
early depolarization is an excitatory postsynaptic potential (EPSP), mediated by corticorubral
axons. Examination of the EPSPs revealed that, in the third group, 899% of impaled neurons (n=
28) showed response pattern similar to the adult one: cells antidromically activated from Cl
receive inputs mainly from the lateral part of the cortex (the forelimb area in adults) and those
activated both from Cl and L1 receive inputs mainly from the medial part of the cortex (the
hindlimb area in adults). The percentage of cells showing adult-like response pattern decreased to
849% (n==57) in the second group, and further decreased to 449% (n=32} in the first. These resulis
suggest that functional topography in the CR system undergoes refinement during development.
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