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The electrical stimulation of somatosensory nerves evokes a high frequency activity (around 600 Hz) within the time interval of the first cortical answer. This phenomenon has been demonstrated in humans, monkeys and rats but not in rabbits.

    Five White New Zealand rabbits with an age of at least 6 months were anaesthetised with a combination of Ketamin (24 – 30 mg/kg/h) and Xylazine (2.4 – 3.0 mg/kg/h). Initially, the anaesthetic agents were injected in the muscle and later in the femoral vein. The cannulation of the femoral artery was used for monitoring of physiological parameters. Animals were kept normothermic and were allowed to breath spontaneously. Stimulation electrodes were implanted and placed on the right median and right tibial nerve. The scalp and skull bone of the left hemisphere were removed in a rectangular area above the somatosensory cortex S1 (from –5 to 4 mm relative to the Bregma) to place the ECoG electrode on the surface of the cortex. ECoG (grid of 4 x 4 electrodes (interelectrode distance 1.25 mm)) and 16 channel MEG (array of 4 x 4 pick-up coils (distance between adjacent coils 8.4 mm)) were recorded simultaneously. ECoG/MEG-data evoked by electric nerve stimulation (current: 0.2 – 0.7 mA, stimulus duration 200 µs, interstimulus interval 253 / 503 ms) were recorded (sampling rate: 5 kHz, high pass filter: 0.3 Hz, low pass filter: 1.5 kHz) and averaged (5000 trials). A band pass filter of 450 to 750 Hz were used for the 600 Hz activity.

The somatosensory evoked potentials (SEP) and the somatosensory evoked fields (SEF) consisted of several components. The latency of the first component (first cortical answer) was for the median nerve 16 ( 2.5 ms and for the tibial nerve 25 ( 2.5 ms. The 600 Hz activity appeared in the time interval of the first component of the SEP of the median nerve. The main burst of this activity had a latency of 12.8 ( 2.5 ms and was before the main part of the first component. The duration of the 600 Hz activity and of the first component were about 9 ( 2 ms but the strength of the high frequency was approximately 30 times lower than the signal of the first component.

Therefore, rabbit cortical cells generate high frequency activity which is correlated to the first arrival of afferent somatosensory information in the cortex.
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