FIGURE LEGENDS
FIGURE 51.1 Normal and pathological brain states can be situated in a two-dimensional graph. Increasing levels of behaviorally determined arousal are plotted on the x-axis and the “richness” or “representational capacity of consciousness” is plotted on the y-axis. Increasing arousal can be measured by the threshold to obtain some specific behavior (for instance, spatial orientation to a sound). Healthy subjects cycle during a 24-hour period from deep sleep with low arousal and very little conscious experience to increasing levels of arousal and conscious sensation. In REM sleep, low levels of behavioral arousal go hand-in-hand with vivid consciousness. Conversely, various pathologies of clinical relevance are associated with little to no conscious content. Modified from Laureys (2005).

FIGURE 51.2 Midline structures in the brainstem and thalamus necessary to regulate the level of brain arousal include the intralaminar nuclei of the thalamus (ILN), the thalamic reticular nucleus (NRT) encapsulating the dorsal thalamus, and themidbrain reticular formation (MRF) that includes the reticular activating system. Small, bilateral lesions in many of these nuclei cause a global loss of consciousness.

FIGURE 51.3 The Neuronal Correlates of Consciousness (NCC) are the minimal set of neural events and structures—here synchronized action potentials in neocortical pyramidal neurons—sufficient for a specific conscious percept or memory. From Koch (2004).

FIGURE 51.4 A fraction of aminute in the life of a typical IT cellwhile amonkey experiences binocular rivalry. The upper row indicates the visual input to the two eyes, with dotted vertical boundaries marking stimulus transitions. The second row shows the individual spikes, the third the smoothed firing rate, and the bottom row the monkey’s behavior. The animal was taught to press a lever when it saw either one or the other image, but not both. The cell responded only weakly to either the sunburst design or to its optical superposition with the image of a monkey’s face. During binocular rivalry (gray zone), the monkey’s perception vacillated back and forth between seeing the face (“Face”) and seeing the bursting sun (“Pattern”). Perception of the face was consistently accompanied (and preceded) by a strong increase in firing rate. From N. Logothetis (private communication) as modified by Koch (2004).

FIGURE 51.5 The Effect of Visual Masking. The brain’s response to seen and unseen words. Volunteers looked at a stream of briefly flashed images. No words were seen in the right stream, since each word was preceded and followed by a slide covered by random symbols, perceptually obscuring the letters. This had a dramatic effect on the cortical fMRI response (the activity following the image sequences with words was compared to the sequences with blanks). Both seen and masked words activated regions in the left ventral pathway, but of much different amplitude. Conscious perception triggered additional widespread activation in left parietal and prefrontal cortices. Modified from Dehaene et al. (2001).

