FIGURE LEGENDS
FIGURE 22.1 An example of a figure that can elicit different perceptions (faces or vase) even though stimulus and sensation remain constant. The mind can “see” purple figures against a blue background or a blue figure against a purple background.

FIGURE 22.2 Receptor morphology and relationship to ganglion cells in the somatosensory, auditory, and visual systems. Receptors are specialized structures that adopt different shapes depending on their function. In the somatosensory system the receptor is a specialized peripheral element that is associated with the peripheral process of a sensory neuron. In the auditory and visual systems, a distinct type of receptor cell is present. In the auditory system, the receptor (hair cell) synapses directly on the ganglion cell, whereas in the visual system, an interneuron receives synapses from the photoreceptor and in turn synapses on the retinal ganglion cell. Adapted from Bodian (1967).

FIGURE 22.3 Example of labeled lines in the somatosensory system. Two dorsal root ganglion (DRG) cells (blue) send peripheral axons to be part of a touch receptor, whereas a third cell (red) is a pain receptor. By activating the neurons of touch receptors, direct touching of the skin or electrical stimulation of an appropriate axon produces the sensation of light touch at a defined location. The small receptive fields of touch receptors in body areas such as the fingertips permit distinguishing the point at which the body is touched (e.g., position 1 vs. position 2). In addition, convergence of two DRG axons onto a single touch receptor on the skin permits touch stimulus 2 to be localized precisely. Electrical stimulation of both axons produces the same sensation, although localized to somewhat different places in the skin. Sharp stimuli (A, B) applied to nearby skin regions selectively activate the third ganglion cell, eliciting the sensation of pain. Electrical stimulation of that ganglion cell or of any cell along that pathway also produces a sensation of pain along that region of skin. Stimuli A and B, however, cannot be localized separately with the pain receptor circuit that is drawn. As the labeled lines project centrally, they cross the midline (decussate) and project to separate centers in the thalamus.

FIGURE 22.4 Center/surround organization of receptive fields is common in sensory systems. In this organization, a stimulus in the center of the receptive field produces one effect, usually excitation, whereas a stimulus in the surround area has the opposite effect, usually inhibition. (A) In the somatosensory system, receptive fields display antagonistic centers and surrounds because of skin mechanics. (B) In the retina and visual thalamus, a common type of receptive field is antagonistic for location and for wavelength. Receptive field 1 is excited by turning on red light (R) at its center and is inhibited by turning on green light (G) in its surround. Receptive field 2 is less common and is antagonistic for wavelength (blue vs. yellow) without being antagonistic for the location of the stimuli. Both are generated by neural processing in the retina. (C) In the auditory system, primary neurons are excited by single tones. The outline of this excitatory area is known as the tuning curve. When the neuron is excited by a tone in this area, the introduction of a second tone in flanking areas usually diminishes the response. This “two-tone suppression” is also generated mechanically, as is seen in motion of the basilar membrane of the cochlea. All of these center/surround organizations serve to sharpen responses over that which would be achieved by excitation alone.

FIGURE 22.5 Comparison of central pathways of sensory systems. In every case, soon after peripheral input arrives in the brain, decussations result in one hemifield being represented primarily by the brain on the opposite side. Each pathway has a unique nucleus in the thalamus and several unique fields in the cerebral cortex. Within each of these areas, the organized mapping that is established by receptors in the periphery is preserved.

FIGURE 22.6 The location of primary sensory and association areas of the human cerebral cortex. The primary auditory cortex is mostly hidden from view within the Sylvian fissure. From Guyton and Hall (2000).

FIGURE 22.7 Examples of sensory magnification in the visual and somatosensory systems. (A) Determination of a visual field map in the human primary visual cortex shows that more than half this area is devoted to the central 10° of the visual field. Very little is devoted to the visual periphery beyond 40°. From Horton and Hoyt (1991). (B) Figure of how the human body would appear if the body surface were a perfect reflection of the map in the first somatosensory cortex. The mouth and tongue and the tip of the index finger enjoy a greatly enlarged representation in the thalamus and cortex.

FIGURE 22.8 Cellular organization of the sensory cortex into six layers (I–VI). Inputs from the thalamus terminate mainly in layers III and IV. The main output neurons of the cortex are pyramidal cells, which are distributed in different layers according to their projections. Descending projections are to the thalamus (neurons in layer VI) or to the spinal cord, pons and medulla, tectum, or striatum (neurons at various levels in layer V). Ascending projections to other “higher” cortical centers are often from neurons located above layer IV; some of these projections are to the same hemisphere (layer II) or to the opposite hemisphere (layer III). Adapted from Jones (1984).

