BOX 34.4

CENTRAL ANS CIRCUITS INTEGRATE AUTONOMIC REFLEXES WITH AFFECTIVE OR EMOTIONAL RESPONSES

The autonomic nervous system participates in emotion and motivation. Consider Cannon’s prototypical fight-or-flight example: The somatic and autonomic adjustments in this emergency situation contain elements we associate with anger or fear. The central relays, including the limbic circuitry just discussed, organize the autonomic components of these responses to external environmental stimuli and coordinate them with the appropriate somatic responses. Thus, the central ANS circuitry is involved in the expression of emotional reactions. This central circuitry has been called the “emotional motor system.”
Some have hypothesized that in addition to being involved in the expression of emotions, the ANS is also the substrate for the experience of emotions. The classic theory of this type was suggested over a century ago independently by James and Lange, who speculated that afferent experience resulting from autonomic adjustments might be the basis of emotional experiences. For the fight-or-flight example, the James–Lange idea could be considered the proposition that “you do not run because you are afraid; you are afraid because you run (and mobilize the requisite autonomic adjustments registered by your visceral afferents).” Cannon, in the early twentieth century, offered an influential refutation of the James–Lange theory and delayed acceptance of these ideas, but most of his argument was based on now-outmoded ideas about the ANS and on a lack of distinction between expression and experience. 

In an experiment designed to examine the James–Lange idea, Hohmann (1962) surveyed army veterans who had sustained spinal cord injuries at different levels. Consistent with a prediction of the theory, Hohmann found that, for the veterans’ self-reported experiences of both fear and anger, the higher their spinal cord lesions (and thus the more of their visceral afferent inflow that was disconnected from the brain), the greater the reduction in their affective experiences. 

In recent years, observations with fMRI and other scanning techniques, with modern electrophysiological techniques combined with tracing and with neuropsychological analyses of patients with brain damage or spinal injury, have converged to suggest that emotions or “feelings” are central representations of visceral afferent inputs. In particular, experiments that elicit visceral afferent activity and others that generate experiences judged to be emotions are associated with comparable activation patterns in limbic structures and forebrain sites. Recently, in views compatible with the James-Lange account of emotion, Damasio (1999), Craig (2002), and others as well have suggested that emotional experience is to the autonomic adjustments of the body what proprioception and somatosensation are to skeletal nervous system operations.
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