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Abstract:
The physiological properties of two surface-positive potentials, recorded from the senserimeter area of
the cerebral cortex following brainstem stimulation were studied in adult cats. These potentials,
designated the a and b potentials, had latencies of 0.3-0.5 msec and 0.9-1.0 msec, respectively,
following midbrain stimulation. The a potential is known to result from antidromic activation of
corticofugal fibers. The present study was designed to determine if the b potential results from
antidromic activation of a more slowly conducting corticofugal fiber group, or whether it results from
orthodromic activation of a corticopetal fiber system. Rostral pontine and midbrain stimulating sites
were used because the two principle fiber systems under consideration, the pyramidal tract and medial
lemniscus, are separated by 4 to 5 millimeters at this level. This separation reduced the problem of
volume conduction of the stimulus current and allowed for the more effective study of each fiber
system individually.

The a and b potentials of largest amplitude were recorded at separate cortical areas. The largest A
potentials were recorded near the lateral tip of the cruciate sulcus, while the b potentials of largest
amplitude were recorded near the coronal sulcus. The largest b potentials were evoked when the
stimulating electrode was positioned dorsal to the corticospinal tract in the pons and dorsal to the basis
pedunculi in the midbrain. The a potential was most readily evoked when the stimulating electrode was
in the basis pedunculi. The b potential was suppressed by conditioning stimulation to the contralateral
forepaw between conditioning-test intervals of 20 and 200 msec. The a potential was not significantly
effected by such conditioning stimulation at any conditioning-test interval. The a potential could follow
repetitive stimulus rates in excess of 100/sec, while the b potential was greatly attenuated at
comparable frequencies. The a potential showed a greater resistance to asphyxia than the b potential.

The results in this study indicate that the a and b potentials are mediated by different fiber systems. The
a potential is most likely antidromically mediated by the pyramidal tract, while the b potential probably
results from activation of an afferent fiber system following midbrain stimulation. 
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