FIGURE LEGENDS
FIGURE 34.1 Somatic and autonomic styles of motor innervations are different. In the somatic motor pattern (A), motor neurons of the spinal cord and cranial nerve nuclei project directly to striated muscles to form neuromuscular junctions. In the autonomic or visceral pattern (B and C), in contrast, motor neurons in the central nervous system project to peripheral postganglionic neurons that in turn innervate smooth muscles. (B) The SNS has preganglionic neurons in the thoracic and lumbar spinal cord (intermediolateral cell column) that project to postganglionic motor neurons in para- and prevertebral autonomic ganglia. (C) The PSNS consists of preganglionic neurons in brainstem cranial nerve nuclei and in the sacral spinal cord (intermediomedial cell column) that project to postganglionic motor neurons in ganglia located near or inside the viscera. From Nauta and Feirtag (1986).

FIGURE 34.2 Details of the organization of the SNS and its sensory inputs. In thoracic and lumbar levels of the spinal cord, preganglionic neuronal somata located in the intermediolateral cell column project through ventral roots to either paravertebral chain ganglia or prevertebral ganglia, as illustrated for the splanchnic nerve (A). Visceral sensory neurons located in the dorsal root ganglia transmit information from innervated visceral organs to interneurons in the spinal cord to complete autonomic reflex arcs at the spinal level (B). From Loewy and Spyer (1990).

FIGURE 34.3 The SNS is organized segmentally. As illustrated here for one segment of the thoracic spinal cord, preganglionic axons exit through the ventral root of the segment in which the preganglionic cell body is located. These preganglionic axons can be myelinated or unmyelinated and can project to the paravertebral ganglion associated with the segment, to neighboring ganglia of the paravertebral chain, to postganglionic neurons located distally in the prevertebral ganglia, or through one of the autonomic nerves. From Brading (1999).

FIGURE 34.4 Summary of the major SNS ganglia and their target organs or tissues. Spinal cord is illustrated on the left. From Loewy and Spyer (1990).

FIGURE 34.5 SNS innervation of the gastrointestinal tract. This more detailed schematic (compared to Fig. 35.4) illustrates how separate segmental levels of the spinal cord and the associated prevertebral ganglia innervate targets in a topographic, specifically viscerotopic, pattern. The association of autonomic pathways and vasculature is also shown. From Loewy and Spyer (1990).

FIGURE 34.6 Autonomic innervation of the head by both sympathetic (superior cervical ganglion) and parasympathetic (cranial nerve nuclei in the medulla and midbrain projecting to the several prevertebral ganglia) pathways. Visceral afferents associated with the autonomic nervous system are found in the trigeminal nerve (cranial nerve V) ganglion. From Loewy and Spyer (1990).

FIGURE 34.7 Parasympathetic projections of the vagal motor pathways, the most extensive of the PSNS circuits, to the viscera of the thorax and abdomen. From Loewy and Spyer (1990).

FIGURE 34.8 Spinal cord organization of the sacral division of the craniosacral, or parasympathetic, nervous system. From Loewy and Spyer (1990).

FIGURE 34.9 (A) The enteric nervous system plexuses in the wall of the intestine. Enteric neurons form two conspicuous and extensive networks, or plexuses, of ganglia and connectives located between the longitudinal and circular muscle layers of the wall (the myenteric plexus) and the circular muscle layer and the inner mucosal layer (the submucosal plexus). The deep muscular plexus, periglandular plexus, and villous plexus are additional networks of enteric neurons and their processes. From Furness (2006). (B) Autonomic preganglionic terminals innervating postganglionic neurons. This example of vagal preganglionic projections (brown, labeled with the tracer Phaseolus vulgaris) innervating myenteric ganglion neurons (blue, stained with Cuprolinic blue) in the stomach wall illustrates that autonomic preganglionic axons can form extensive networks controlling postganglionics. From Holst, Kelly, and Powley (1997).
FIGURE 34.10 Visceral and somatic afferents follow parallel but distinct paths in the central nervous system. Visceral and somatic afferents consist of different populations of dorsal root ganglion neurons that project to laminae I and V of the dorsal horn of the spinal cord. These relay sites provide local spinal reflexes and also project to higher autonomic and somatic sites, respectively, in the brain (A). Although visceral and somatic afferents follow similar trajectories, more detailed analyses indicate the two types of afferents end in distinctly different distributions and densities within the spinal cord (B). IML, intermediolateral cell column. From Cervero and Foreman (1990).

FIGURE 34.11 The architecture of visceral afferents that produce axon reflexes. Visceral and cutaneous afferents release transmitters from the tachykinin family. When action potentials (indicated by arrows) are generated peripherally, they are propagated centrally. Peripherally generated action potentials also produce a local release of tachykinins in the affected terminals and in terminals of the peripheral collaterals. From Cervero and Foreman (1990).

