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Chapter 6: Lecture Notes

In another five to ten years we will be able to teach a whole course on affective neuroscience. My focus is on how we can use the evidence from neuroscience to answer basic questions about emotion. I will give you a basic, schematic background about the brain; you will not be responsible for knowing the terms relating to brain structure. 

There are many ways of using neuroscience to study emotions. Richie Davidson at Wisconsin uses EEG research and finds that approach-related emotions are associated with left hemisphere activation while withdrawal or avoidance-related emotions are associated with right hemisphere activation. Joe LeDoux studies the orbital frontal lobe. Bob Knight in the department here looks at patients who have damaged frontal lobes and how that affects emotions and behavior. 

There are researchers who take a transmitter approach; there are over 100 chemicals in the brain and body that have powerful influences on behavior. The field of neuroscience is in its early stages and is moving so fast that you have to take what I say with a grain of salt, because two years from now, it may change. Researchers recently focused on the limbic system as the key to emotions; now they are talking more about the amygdala. A researcher argues that there are 27 separate sections of the amygdala. The information gets more and more complicated. 

Your book talks about three different parts of the brain. We think about the hindbrain right at the top of the spinal cord, which is associated with some basic activities. You do not need to remember the names, but you should get a sense of the evolution and organization of the brain. We have the pons which controls sleep processes; we have the cerebellum behind the base of the spinal cord, which is intimately connected with movement and coordinating muscle activity. We have the medulla, which is associated with regulating our cardiovascular system. 

We have what used to be called the limbic system, which involves the anterior cingulate and most importantly, the amygdala, a tiny structure in the mid part of our brain, which seems to give us a basic unconscious affective read of the meaning of a particular stimulus. We have the hippocampus, an important structure in the midbrain, which seems to be about categorization and memory – for storing information and bringing the information back up to consciousness as we label and categorize different objects in our environment. Then finally we have the hypothalamus, a small structure that controls a lot of the ANS, the distribution of blood, body temperature and sexual response. Certain kinds of digestive processes are all regulated there. 

The two hemispheres of the brain are the forebrain, which involves the thalamus, which is a small structure that coordinates sensory information; it takes information coming in through the senses, coordinates it and projects it to the cortex and different cortices to be elaborated on. Information works up through the thalamus, the amygdala and hippocampus and projects to the cortices and is elaborated on in these more recently evolved structures. The occipital lobe is devoted to vision; the temporal lobe is devoted to processing auditory stimuli; the parietal lobe is about spatial information; and the frontal lobe is about planning and moving forward in intentional activity. It is about comparing present conditions to some future state. 

The two hemispheres of the brain are connected by the corpus callosum; there is some plasticity of functioning across the hemispheres, but they seem to do different things. The left hemisphere is associated with planning, working memory, semantic knowledge and thinking about the future. The right is more connected with spatial memory. 

Nancy Etcoff has done research on the ability of people with hemispheric damage to detect lies. She finds that people with left hemispheric damage are better at detecting lies than people with right hemispheric damage. Detecting lies requires you to tune in to nonverbal cues, like hesitations or sudden expressions of fear or voice changes. People whose ability to respond to language has been damaged can pick up on nonverbal cues better. There are changes in the brain that influence emotion. Neurotransmitters fire from one nerve synapse to the next in neural connections. Hormones like cortisol can be released into the bloodstream through the adrenal glands during stress. There are also neuro-modulators that may be important. Endorphins are well known for being released during exercise. Researchers have recently focused on dopamine as something related to positive emotion. It seems to be released when people are approaching rewards. The actual pleasure of a sunset or an ice cream is connected to opiates, but the motivation to approach the pleasure is associated with dopamine. The left hemisphere of the brain is connected to the right side of the body and vice versa. 

It is useful to ask why neuroscience matters in studying emotion. I will mention three things. This first point relates to the philosophy of science. A lot of what we know about emotion relies on language. We have words for emotions and a process of appraisal; a lot of our data relies on language. But it is useful to do research that provides other sources of data. We can get theoretical insights from neuroscience that we cannot get in research derived from language-based understanding. Just as it is a mistake to rely too much on our Western European bias, it is important not to rely too much on language. One of the great things about the brain is that emotion and our theorizing and study of emotion are largely dependent on language. We have concepts, collect data in the form of language; we categorize processes and components that we study with language. 

Second, certain techniques of neuroscience can help us understand emotional processes that are hard to study. It is hard to study online appraisal, or unconscious appraisal. Joe LeDoux has shown that the amygdala gives an immediate valence to objects prior to categorization. 
Third, the evolutionary approach assumes that we have genetically based programs in our ANS and brain. We need to find out if that is true and how it works. We need to see if there are discrete emotional systems in the brain. 

Richard Davidson is a prolific neuroscientist at the University of Wisconsin in Madison. He has a deceptively simple idea about emotion with powerful data. He is a dimensional theorist who will argue, like a lot of theorists studying human behavior, all the way down to single cell organisms, that the basic dimension of human behavior is approach and avoidance. The fundamental thing that the organism needs to do to live is to approach good things and to avoid bad things. This concept is an old concept in the study of animal behavior where researchers look at the structures that promote approach-related behavior or avoidance-related behavior. This maps onto basic concepts in learning theory as well. You need some kind of system that motivates us to approach rewards and avoid dangerous objects and events. Davidson says that this is the basic way we should think about human emotion as well. There is a class of approach-related emotions that are served by the left hemisphere and there is a class of avoidance-related emotions that are served by the right hemisphere. Emotions are lateralized and localized in the right or left hemisphere. All emotions about approach are in the left hemisphere and all emotions about avoidance are going to be in the right. Approach-related emotions are mostly positive, like love and desire, while avoidance emotions like disgust are negative, for the most part. Let me talk about Davidson’s evidence. He argues that we have these two basic dimensions of all behavior – from single celled organisms to squirrels approaching a peanut to the human being in his or her complex social life. A lot of research suggests that the left hemisphere, in particular, involves a lot of processes that help us approach the world. There is language, which is a left hemisphere activity, which is about representing states you can approach. In terms of intentional behavior, if you knock out the left hemisphere, people have trouble carrying out plans and goal-directed activities; they lose the ability to follow goals and pursue intentions. Even reaching behavior in young children shows that initially they reach with their right hand, which is a left-hemisphere-controlled activity. All these converging lines of evidence say that this is about approach and he will argue that it serves an approach-related set of emotions. 

Fox and Davidson found that with ten-month-old kids, when you put an EEG cap on them and measure them and Mom approaches, they show the Duchenne smile and left hemispheric activation. When a stranger approaches, they show non-Duchenne smiles and right hemispheric activity. Third, researchers found that if you study people in a relaxed state and measure relative activity in the left and right hemisphere with the EEG, you find that some people are more activated in the right hemisphere than the left. What is remarkable is that the stability correlation of this across time is about .70. If I measure you at the start of the year, you will show a dominant left or right hemisphere. If I bring you into the lab a year later, you will show a similar EEG profile. Davidson thinks that this will be a major dimension of individual differences, whether you are predisposed to more left hemispheric activity and more approach related; or more right hemispheric activity and more avoidance related. 

Davidson talked about two forms of depression; melancholia is the really negative form where you feel sad, dejected, worthless, and guilty. This is associated with elevated activity in the right hemisphere. What he calls anhedonia is the absence of pleasure where nothing feels good. He links that to reduced activity in the left hemisphere. Anhedonia means that nothing gives pleasure; you are not wracked with guilt and anxiety, you just do not enjoy seeing your friends or eating your favorite burrito. He has found that your resting asymmetry is a powerful predictor of your emotional responses to stimuli. This suggests that it predicts how you respond to negative and positive stimuli in our environment. If you are primarily right hemispheric and have a lot of activity in your right hemisphere and I startle you or show you really negative film clips, you have a magnified negative emotional response. If you are primarily a left hemisphere person and I show you the same negative stimuli, you show a weak negative emotional response. It suggests that you are in this negative mood if you have a lot of right hemispheric activity and that this is what intensifies your emotional response. Davidson has studied one-year-old children. You can imagine how hard it is to study the personalities of kids at this age. If you give them a questionnaire, they will eat it. If you ask their parents about them, they will say that their child is a genius who will also be a basketball star. He has found substantial differences in EEG activity among kids this age. 

Davidson has connections with the Dalai Lama who is interested in neuroscience. After years of meditative practice, controlling your anger, feeling compassion, feeling peaceful, do these meditative practices actually change the electrical activity of the brain? Davidson brought one of the Dalai Lama’s prize monks into his lab and put on the EEG cap and had him sit in the lab and watch neutral stimuli. You find that in a bell-shaped curve, most of us fall into the middle of the curve. The monk was about six standard deviations out on left hemispheric activity, feeling blissful with the world. This data suggests that these individual differences have consequences. One of the meditations involves taking the person you hate the most in life and meditating on them and showering them with love and compassion. I cannot imagine doing this. We really need more data to see to what extent it is possible to use meditation to influence negative emotion. In summary, we have specificity in response to film clips and specificity in response to Mom. We exhibit individual difference correlates where we show consistent responses across time and finally, we see that response profiles predict emotional responses to certain stimuli. 

When people show the Duchenne smile, the left hemisphere is activated. When they show the disgust expression, the right hemisphere is activated. We find that, in studies of ten-month infants, when their mom approaches, they show Duchenne smiles and left hemispheric activity. When a stranger approaches and they are a little anxious, they show a non-Duchenne smile and right hemisphere activity. Stranger anxiety kicks in at around nine months. 
We find that our resting asymmetry is a very stable characteristic of who we are and what our personality is like. Some people are more left hemispheric and some are more right. The correlation between measurements of resting asymmetry when you have a time period of one year between two measurements is about 0.7; that is remarkable. That says it is a stable property of individuals and probably relates to our emotionality. Finally, if you are a right hemispheric person and Davidson shows you negative stimuli, you have amplified response to the negative stimuli. You generate more negative affect in response to negative stimuli. There is research related to states, to elicitors, and to individual differences suggesting hemispheric lateralization connections to certain types of emotions. Davidson’s link of online emotional experience to regions of the brain is very important. 

The Amygdala and Unconscious Emotional Processing. This is a peanut-sized object in the midbrain; it is very small. Joe LeDoux has done groundbreaking work; the central part of this article is that the findings he cites suggest that there is an unconscious affective appraisal system that reads the emotional significance of stimuli in the environment. There is indeed unconscious emotion as Zajonc argued. Zajonc did these interesting studies where he would prime people with a photo of a facial expression – a smile, a frown, an anger expression and so forth – for four milliseconds, so they did not know what they had seen. This colors their interpretation of subsequent stimuli, suggesting that it arouses either positive or negative emotion, which guides their judgment of other stimuli (in that particular experiment, Chinese ideograms). Zajonc would say we have this unconscious appraisal system that tracks the valence of stimuli in the environment. It would be nice to see if that is the case neuroscientifically, to see if there is a brain structure that actually is involved with the unconscious appraisal of emotion in the environment. LeDoux thinks he has found it in the amygdala. The first thing we see is that the amygdala is getting input from the somatosensory cortices and visual and auditory cortex, telling you what the stimulus is like. When you take other species and eliminate their amygdala, they are unable to respond in an emotionally appropriate way. Monkeys have sex with anything and anyone; they eat their feces; they do inappropriate social behaviors; they do not show classic fear responses when a strange monkey is put in their cage; and they get punished by other monkeys for this behavior. They do not learn from their mistakes. When you knock out the amygdala but not the hippocampus, you cannot track the emotional significance of stimuli. With cats, rats, and monkeys, lesioning the amygdala gets rid of the affective response. 

Joe LeDoux teaches at NYU, and his work is highly regarded. A survey of emotion researchers tried to determine the most important emotion research since 1980. LeDoux’s work was voted the most important. LeDoux is saying that, as we appraise the meaning of different stimuli in the environment, one kind of computation involves classifying stimuli and comparing them with other kinds of stimuli, and that involves the hippocampus. When we compare one stimulus with another, that is one kind of computation. But there is another that the amygdala is responsible for, which is looking at the stimulus and assessing whether it is relevant to your goals or not. That will give you a basic indication of whether it is pleasant or unpleasant. What is the evidence that it is the center of emotions on an unconscious level? It seems to be selectively responsive to the emotional meaning of stimuli. 

We talked about the lesion studies where animals that had a damaged amygdala showed a syndrome where animals do not respond appropriately to the emotional nature of stimuli. They do not show fear responses, they eat anything (so they do not show appropriate disgust), and they mate with inappropriate targets – so they are not keeping track of the emotional significance of stimuli. Further studies by Andrew Young show that when you project photos of facial expressions and look at what is activated in the brain through functional magnetic resonance imagery, you find that the amygdala is very responsive to faces. When you project faces onto the screen, the amygdala shows some of the most activation, along with the face-processing part of the visual process. It looks like the amygdala is really tracking our response to faces, a clear source of emotional significance. It also keeps track through the vagus nerve of the activity of the ANS, monitoring our heart rate and breathing patterns and the like. It seems to get a lot of emotional input. The other interesting evidence is that a lot of our sensory information goes into the thalamus. It looks like the thalamus has a lot of different projections throughout the brain. The thalamus sends information about the sensory properties of the stimulus to your cortex and your hippocampus, which triggers memory. It also sends a more rapid signal right to the amygdala and generates a response more quickly than the longer neural circuit that goes to your cortex and your hippocampus, so you are getting information about the stimulus to the amygdala, which is selectively attending to the affective information of the stimulus more quickly than the information that gets to your cortex and hippocampus, where you will have a conscious experience of the stimulus. It looks like we get information about the stimulus, which triggers an affective response prior to the conscious processes that are triggered by the hippocampus and cortex. It gets a lot of emotional information, and the amygdala represents the stimulus prior to our conscious experience and our recollections and our memories. We are having a response unconsciously and probably attending selectively to the emotional significance of the stimulus, so the amygdala may be the site where unconscious emotion begins and where emotion itself begins. 
David Amerol at UC Davis is able to take out only the amygdala from monkeys; they engage in inappropriate social behavior. They play with stranger monkeys that are placed in a cage instead of giving a fear reaction. 
LeDoux has done classical conditioning studies. In classical conditioning, you have an unconditioned stimulus like a shock that you associate with a conditioned stimulus like a light; through repeated conditioning, you get a conditioned response like aversion to the light. Through repeated pairing, a conditioned stimulus produces a conditioned response. LeDoux knocks out the amygdala in rats, and they do not show conditioned learning. When danger appears in their environments, they do not respond to it. 
Take away a couple of points from LeDoux. The evidence is that the amygdala tracks emotional meaning and gets information about the stimulus prior to conscious categorization of the object. That tells us that Zajonc was not far out. There is a neural structure that is generating the unconscious emotional significance of a stimulus. This may be the origin of unconscious emotion. Second, there are interesting applications to our experience. He notes that the study of emotion with very young children applies here. He talks about infantile amnesia; it is interesting that we cannot remember things prior to age two or three. He argues that this is because our hippocampus really developed at about age two so we can remember things. But the amygdala is firing and doing its work from the first day of life on. We do not remember the events that happened to us, but maybe they lay this neural groundwork for certain attachment patterns and consistent emotional responses to stimuli in the environment. Suppose you experienced a trauma when you were one; you have no way to remember it, but your amygdala may get physiologically reset, and you do not understand why. All mammals need to have systems built into them to find out what is good or bad in their environments and have automatic appraisals. Third, this starts to teach us about the nature of emotional experience. We get this quick unconscious interpretation of the stimulus, and then the amygdala is processing information downstream from the ANS and our hippocampal structures about memory, so it gives us a little bit of a picture of how emotion is constructed. We have a big emotional response; we get information from the ANS a bit later, which modifies that emotional response. Our hippocampal structures recall images and memories, which further modify it. 

D’Amasio has a somatic marker hypothesis; Robert Knight in the department here is an adversary of his. D’Amasio works with frontal lobe damaged patients who become almost psychopathic. They are lewd, they swear, and they are prone to sudden anger; they steal and are incredibly non-empathic in perverse, disturbing ways. In one case, a woman accidentally chopped off part of her finger and was spurting blood, and her husband saw it and casually said he was going out to check the mail. This was an indication that something was wrong with the man. D’Amasio says there are somatic markers that give us information that something is good or bad; we feel a response to our environment in our bodies and use that to guide behavior planfully. 

Oxytocin. This is a neuropeptide that is similar to neurotransmitters. Neurotransmitters are chemical substances that go from one neuron to the next across the synaptic barrier and stimulate an electrical impulse, which is responsible for the emotional circuits in the brain and the coordination of behavior. There are over 100 neurotransmitters that have been documented and also upwards of 100 neuropeptides, which are more complex chemical compounds that flow through your CNS and your bloodstream and peripheral nervous system. There is a growing interest in how the neurotransmitters map onto emotion. When you look at them, they are connected in interesting networks throughout the brain. Specific neurotransmitters may be responsible for certain emotions or classes of emotions. It looks like dopamine is really involved with approach-related behaviors, so the dopamine system coordinates this. A researcher found that really extroverted people have higher levels of dopamine. They are approach oriented in how they relate to the environment. We know that norepinephrine stimulates the sympathetic ANS. If you have elevated levels of norepinephrine, as perhaps shy people do, you will have an elevated sympathetic ANS response or fear. Serotonin is related to inhibition. There is the work of a former grad student, John Gonzaga, in our lab. Oxytocin is a fascinating neuropeptide that is released in part throughout the brain and through your bloodstream and your body. Oxytocin is responsible for a lot of interesting processes that start to form an emotionally coherent theme. It relates to lactation and uterine contraction in women; it is associated with parts of the sexual response in men and women. When you touch people and give them a massage, it stimulates oxytocin. It is very deeply involved with birth and uterine contraction and lactation and breastfeeding. Chocolate seems to release oxytocin. If you lose your partner, you call your therapist and go out and buy some chocolate and get an oxytocin high. 

If you have had children, when you breastfeed, you get into this euphoric state where the whole world feels groovy and right. There seems to be an otherworldly bliss connected to oxytocin. You have this interesting constellation of activities that oxytocin is associated with. What has been hypothesized is that oxytocin, of which women have seven times as much compared to men, has a specific function. It is connected to breastfeeding, sexual response, and triggered by touching and massage. What might it be about? 
It is argued that oxytocin is the key to marital bliss; it is the neuropeptide that stimulates long-term attachment and monogamy. What is the evidence for this? Let me point out some findings: first, the comparison between prairie voles versus montane voles. These are little rodents that live throughout the west in the mountains and desert. They are little rodents. They are very similar, but the prairie vole is monogamous and pairs off with one other prairie vole and they spend their lives together. The montane vole is very similar in lots of ways, but it is wildly promiscuous. It is the same sort of organism but with very different sexual practices, which has implications for social structures. What is the difference between these two voles? The prairie vole has very dense oxytocin circuits in its brain; the montane vole does not. It looks like one of the sole differences between these two voles is the density of oxytocin levels and circuits in the brain, so oxytocin may account for the two differences. Second, if you inject oxytocin into these voles, it stimulates pair bonding behavior, proximity, nose nuzzling, and the like. If you block oxytocin with chemical agents and prevent it from exerting its effect in the prairie vole, which is monogamous, the prairie vole becomes very promiscuous and very interested in mating with other conspecifics. 
John Gonzaga has found two sets of findings. He has encoding evidence. He has studied the nonverbal cues of love and desire and finds that our experience of love is associated with specific nonverbal patterns of behavior like the head tilt, moving forward, warm open-handed gestures, and a big sappy smile. It is a pattern of behavior. When you feel love, you tilt your head, show the smile, and look into the person’s eyes. Sexual desire is associated with a much different set of cues like the lip pucker, the lip licks, and the lip wipe with the tongue. Desire motivates reproduction clearly. Romantic love motivates long-term commitment. There needs to be a mechanism in evolution to insure that people will stay together over the long haul and look after their children who are very vulnerable for a long time. In his first stage of research, he found that love has a distinct pattern, and desire is associated with a different set of nonverbal cues. He has decoding evidence. He asked romantic partners to predict how much romantic love their partner is feeling. Predictions of love and desire correlate these facial cues. Love is related to self-reports of commitment. Do you want to spend your lives together? Would you sacrifice for the person, and so on? Facial expressions of love correlate with commitment, but facial expressions of desire correlated with desire 
Finally, he studied women as they were recalling experiences of love versus experiences of desire and infatuation and madness; what he found coding these behaviors (and, during that time, their plasma oxytocin was being assessed in their bloodstreams, so you can look at what behaviors correlate with oxytocin), which is very consistent, was that our four love cues were highly correlated with oxytocin, and those desire cues were uncorrelated with oxytocin. When people showed facial expressions associated with love, they had a lot of oxytocin in their blood, but not with expressions associated with desire. It looks like oxytocin supports monogamy-related behavior and a monogamy-related emotion like love. We do not have data yet telling us that if we have a lot of oxytocin, we are more monogamous. We do have data showing that, if you inject it, it promotes monogamy and, if you block it, it promotes non-monogamy. One of the gender implications is that, if oxytocin promotes monogamy in other species and is related to long-term love and women have seven times the levels of oxytocin, you can make pretty easy connections to the frequency of extramarital affairs and the role of love and desire. 
People would argue that you have this oxytocin system and long-term commitment that can be directed at different kinds of people. It can be directed at friends or same-gender intimates or whatever the case may be. That is a question we have to answer. It seems to be related to cues related to love and when people think about loving experiences they have elevated oxytocin. We have to see how broad this is. Here is a neuropeptide, slightly different and more complex than a neurotransmitter; it floats through the bloodstream. It is associated with lots of attachment-related behaviors and, when you start to do experimental work, it seems to be about monogamy and long-term love. Whether it is purely romantic or broadens out to love, we do not know. 
Chapter 6: Multiple Choice Questions

1) The human brain has approximately how many neurons? 

A. 100 billion

B. 1 billion

C. 1 million

D. 100,000

2) Cannon’s theory of brain mechanisms of emotion:

A. was drawn from data suggesting that cortex lesions in cats lead to “sham rage.”
B. proposes that the cortex plays a role in inhibition of emotion expression.

C. both (A) and (B).
D. neither (A) nor (B).
3) Papez proposed in 1937 that sensory impulses from the body and exterior environment channel to the thalamus and then split into three main pathways, namely:

A. feeling, movement, and thought.
B. thought, behavior, and feeling.
C. thought, unconscious, feeling.
D. feeling, movement, pleasure.
4) Stimulation of the limbic system in the brain has been associated with:

A. “sham rage.”
B. approach behaviors.
C. deficits in pleasure.
D. withdraw behaviors.
5) Insights from patients who suffer from temporal lobe epilepsy suggest that:

A. important emotion-related functions, such as pleasant feelings, may be connected to the limbic system.
B. epilepsy may lead to profound change in normal emotion function.
C. both (A) and (B).
D. neither (A) nor (B).
6) Joseph LeDoux differed from both MacLean’s and Papez’s notion of the neural basis of emotion insofar as:

A. he thought the limbic system was an “emotional computer” that evaluated sensory input for its emotional significance.

B. he thought the limbic system included experience of both pleasant and unpleasant states.

C. he thought the limbic system specialized in pleasant states and the amygdala unpleasant states.

D. he argued that emotion was localized in the amygdala, the center where external information was evaluated for its emotional salience.

7) Recent neuroimaging studies have revealed all of the following evidence in favor of the amygdala as a neural basis of emotion EXCEPT:

A. the size of the amygdala in depressed bipolar patients is smaller compared to nonpatients.

B. the amygdala has been found to increase activation in response to a variety of emotionally evocative stimuli.

C. the amygdala increases activation in response to unconscious (“masked”) presentation of fearful facial expressions.
D. the amygdala shows increased activation in response to members of ethnic groups different from the participant.

8) Which of the following regions is most known for its role in the regulation of emotion?

A. Prefrontal cortex.
B. Limbic system.
C. Amygdala.
D. Hypothalamus.
9) Lateralization of function in the brain refers to the fact that:

A. information from one side of the body is processed in the contralateral side of the brain.
B. the right side of the brain primarily processes information from the right visual field.

C. the left side of the brain equally processes information from both sides of the body.

D. none of the above.

10)  Which of the following is true of the right side of the cortex in humans? 

A. It is more closely associated than the left side with the processing of emotional events.

B. It is less closely associated than the left side with the processing of emotional events.

C. Patients with damage to the right side of the cortex have an enhanced ability to recognize facial expressions of emotion.

D. People tend to interpret facial expressions of sadness only in the right side of the brain.

11) ________ activation is associated with negative emotional episodes while _______ activation is associated with positive emotional episodes.

A. left side of cortex; right side of cortex

B. limbic system; amygdala
C. amygdala; right side of cortex

D. right side of cortex; left side of cortex

12)  Clinical evidence for hemispheric laterality in the experience of emotion states comes from studies suggesting that:

A. individuals with damage to the left side of the frontal region of the cortex have a high probability of becoming depressed.

B. individuals suffering strokes in the right frontal region often report symptoms of mania.

C. depressed patients have less activation in left frontal regions.

D. all of the above.

13) Mirror neurons are a fascinating discovery for affective scientists given that:

A. they are activated when watching another human’s emotional facial expressions.

B. they are thought to be involved in the experience of empathy.

C. both (A) and (B).
D. neither (A) nor (B).
14) Neurochemicals can be thought of as:

A. substances that are carried in the blood to affect nearby organs.

B. small fragments of protein, called peptides.

C. axons that convey information about emotional states.

D. none of the above.

15) Neurochemical effects in the brain are crucical in the study of emotion for all of the following reasons EXCEPT:

A. different chemicals change the structure of the amygdala in important ways.

B. distinct emotional systems utilize the same chemical messengers.
C. specific chemicals injected into the body have different effects on subsequent emotional states.

D. none of the above.

16) Research on serotonin reuptake inhibitors have been found to have all of the following effects on mood EXCEPT:

A. depressed patients who took serotonin reuptake inhibitors showed increased activity in the prefrontal cortex.

B. they improve mood and generate an enhanced sense of well-being.

C. they reduce hostility in people who are not depressed.

D. they improve social likeability.

17) The peptide cholecystokinin is associated with what clinical disorder?
A. Depression.
B. Panic disorder.
C. Generalized anxiety.
D. Schizophrenia.
18) The _______________ is rich in dopaminergic neurotransmitter pathways and long been implicated in the experience of positive affect and pleasure.

A. limbic system

B. amygdala
C. nucleus acumbens

D. prefrontal cortex

19) ______________ is a hormone that promotes social contact and affiliation.

A. oxytocin

B. serotonin

C. vagus nerve

D. dopamine

20) Evidence that oxytocin is associated with social bonding comes from studies finding:

A. oxytocin release during the occurrence of desire for a sexual partner, but not love.

B. higher resting levels of oxytocin in love-prone individuals.

C. higher levels of oxytocin in long-term couples.

D. oxytocin release during the occurrence of love displays, but not desire.

Chapter 6, Answer Key: 1:A; 2:C; 3:A; 4:B; 5:C; 6:D; 7:A; 8:A; 9:A; 10:A; 11:A; 12:D; 13:C; 14:B; 15:C; 16:D; 17:B; 18:C; 19:A; 20:D.
