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Abstract
Exposure to hydrogen sulfide (H2S) in the air induces a reversible metabolic “shut-down” resembling “suspended animation” in mice. Recently, we reported that 48-hour H2S exposure was able to reduce the extent of brain damage caused by experimental stroke by 90-minute MCAO in rats, however, the mechanisms mediating this neuroprotective effect remain unclear. Here, we investigated the effect of H2S exposure on electrocortical activity. Cortical EEG, movement and body temperature were recorded telemetrically from Male Sprague–Dawley rats exposed to an atmosphere containing low dose H2S for 48 hours. We found that following 3 hours of H2S exposure, there was a progressive decrease in temperature reaching a plateau around 31C after 12 hours. This was paralleled by a reduction in EEG power by as much as 80% and a reduction in activity to nearly 0. During this “power-down” state, the normal sleep-wake EEG cycles were replaced by a rhythmic, low amplitude oscillatory activity of ~4 Hz, which did not occur during slow wave sleep but was similar to that observed in hibernating animals. In spite of continuing H2S exposure, the temperature started to increase after ~24 hours, which was paralleled by an increase in EEG power and the disappearance of the 4 Hz activity. Our data suggest that H2S exposure can be an effective way to transiently power-down electrocortical activity in rodents. If this can be made to work in humans, it could be useful in the emergency management of brain injury and epileptic seizures.
