Chapter 13 Study questions with solutions

1. What are some major differences between reptilian and the mammalian brains?

The reptilian brain is the oldest layer of the brain and is composed of the brainstem (medulla, pons, cerebellum, midbrain, globus pallidus, and olfactory bulbs) (see page 370 and Figure 13.1). These are the structures that dominate in the brains of snakes and lizards, which is why it referred to as the reptilian brain. The reptilian brain controls autonomic processes such as breathing, heart rate, and balance. The mammalian brain is layered over the reptilian brain and consists of the limbic system for emotional processing. The reptilian brain does not learn well from experience and tends to repeat instinctual behaviors, while the mammalian brain learns well, or is adaptive.   

2. What are examples of ‘hard-wired’ emotions as described by Panksepp?

Panksepp described SEEKING, FEAR, RAGE, and PANIC as ‘hard-wired’ emotions that appear shortly after birth in all mammals (see pages 371-272 and Figure 13.3). SEEKING behaviors are part of the appetitive system that makes mammals curious about their world and that promote goal-directed behavior toward a variety of goal objects, such as food, shelter, and sex. FEAR is a system that responds to pain and threat of destruction, and leads to the well-known flight, fight, or freeze behaviors. RAGE Is a system that mediates anger and is aroused by frustration, bodily irritation, or restraint of free movement. PANIC is the system that responds to separation of young animals from their caregiver by activating crying and separation calls.  

3. What brain areas are associated with each of the emotional systems described by Panksepp?

Most research on brain areas associated with the 4 hard-wired emotional systems has been performed on non-human mammals and so these brain areas represent what has been learned in those mammals, rather than in human (see pages 372-373 and Table 13.1). The FEAR system is associated with regions in the central and lateral amygdala to the medial hypothalamus and dorsal periaqueductal gray matter (PAG, located in the interior of the midbrain). The SEEKING system is associated with the mesolimbic outputs of the ventral tegmental area (VTA, located in the midbrain) to the nucleus accumbens, mesocortical VTA outputs to orbitofrontal cortex, and lateral hypothalamus to PAG. RAGE system is associated with the medial amygdala to the bed nucleus of the stria terminalis (BNST, a cluster of subcortical nuclei), the medial and perifornical hypothalamus to PAG. The PANIC system is associated with the anterior cinculate, the BNST, and the preoptic area, as well as the dorsomedial thalamlus and PAG.

4. While there is still much work to be done to understand the brain bases of human emotion, what is the role of the amygdala in emotional processing?

The amygdala is a collection of nuclei and internal pathways that serve different functions in emotional processing, and is comprised of the basolateral complex, the centromedial nucleus, and the cortical nucleus (see page 374). Much of the research on the function of the amygdala has focused on fear processing. Results of those studies have provided evidence that the amygdala is involved in fear learning and conditioning, a finding that has also been shown in neuroimaging studies with humans (see page 376).  

5. What do the terms “high road” and “low road” refer to in fear processing?

The terms “high road” and “low road” refer to the two pathways proposed by LeDoux to support conscious and unconscious fear processing (se pages 377-378 and Figure 13.8). The “low road” is a fast pathway from sensory receptors to the thalamus and then to the amygdala, bypassing the cerebral cortex. This allows for a fast but non-specific response to sensory stimuli that enables automatic, unconscious reactions to broad outlines of potentially dangerous stimuli, such as a coiled hose on the lawn that has the rough features of a dangerous snake. The “high road” is a longer pathway from the thalamus to the cortex and then on to the amgydala. This pathway takes longer for information to traverse, however it allows complex, contextualized processing of stimuli by conscious, deliberate processing. This pathway would inform you that the sudden fear reaction to the coiled hose on the lawn was not needed, since you could now recognize the hose as distinct from a snake, although their outlines are similar.    

6. In what ways has affective blindsight told us about emotions?

Blindsight is a condition where a patient has lesions in visual cortex that results in a blind visual field. Despite lack of awareness of perceiving visual stimuli presented to the ‘blind’ visual field, these patients respond in a behaviorally-appropriate manner to features of the stimuli. Thus, there is some visual perception of visual features with a lack of conscious awareness of them. Affective blindsight is a condition wherein patients with blindsight respond to emotional -- or affective -- qualities of stimuli presented to their blind visual field (see pages 377-379).   Studies of patients with affective blindsight have provided researchers with ways to investigate conscious and unconscious aspects of emotional processing, and to determine which cortical and subcortical pathways and regions are involved in both conscious and unconscious emotion processing (see Figures 13.10 and 13.11).

7. How do emotions influence perception? Attention? Give some everyday examples of emotional influences on perceptual and cognitive functions.

Direct and indirect pathways from the amgydala to sensory cortices provide information about the emotional salience or importance of perceived stimuli (see pages 380-381). Recall the ‘low road’ and ‘high road’ proposed by LeDoux (see page 376): the amygdala can have both almost immediate access to subcortical sites, such as the thalamus, as well as somewhat slower access to sensory cortex. These pathways can provide the means for directing attention to unnoticed but potentially significant stimuli, such as the coiled hose mentioned above that resembled a snake at first glance. 
8. What is the emotional Stroop task, and what aspect of emotional processing does it reveal? 

Experimentally, the role of emotions on perception and attention can be studied using a modified Stroop task, the emotional Stroop task (see Box 13.1 on page 381). In one study, the effect of emotionally significant words (such as body bag, firefight) was investigated with Vietnam War veterans. Results showed that emotionally significant words gained access to awareness more readily than neutral words. While this study was conducted in a laboratory setting, it may mean that in every day life, certain emotionally significant words or other sensory stimuli gain greater access to our awareness than words or stimuli that have less emotional significance.
9. What factors distinguish “reward’ from “learning” in the study of the SEEKING system? 

Studies have investigated the learning aspects of reward separately from the hedonistic liking aspects of reward in order to understand the brain areas and pathways involved in these separate aspects of reward (see pages 386-387). Liking a reward has reliable facial characteristics across mammals (see Figure 13.20) and is dissociable from the dopamine system. In contrast, learning about a reward involves the ability to retain rewarded behaviors for future use. Studies such as the one conducted by Tobler and colleagues (see Figure 13.18) show that it is the predictive power of a particular stimulus to predict a reward – and not just the presence of a reward – that modulates the mesolimbic dopamine system.

10. What is the relationship between the “reward pathway” and drug use?  

All drugs of abuse have their effects on the ‘wanting’ system via the dopamine pathways and their connections in the midbrain (see page 387 and Figure 13.21). Natural rewards and drug abuse act in different ways on the mesolimbic dopamine system. Natural rewards, such as food, indirectly affect the reward system by decreasing the action of inhibitory interneurons that normally inhibit the dopaminergic neurons in the ventral tegmental area (VTA).   Drugs of abuse, on the other hand, act directly in the nucleus accumbens to maintain high levels of dopamine at the synapses of dopaminergic neurons.  

