CHAPTER 5

10 Student MCQs / Fill-in-the-Blanks / Essay Questions

1) Which of the following definitions of key terms in motivation is INCORRECT?

a) A reward is something an animal will work to obtain or achieve.

b) A punishment is something an animal will work to escape or avoid. 

c) A voluntary behaviour is also called a Pavlovian response. {X}

c) The term ‘work’ refers to a voluntary behaviour.

A reward is something an animal will work to obtain or achieve, whereas a punishment is something it will work to escape or avoid. In order to exclude simple reflex-like behaviour, we use the term ‘work’ to refer to a voluntary behaviour, also called an operant response.

2) The functions of some peripheral factors in the control of eating can be demonstrated by the sham feeding preparation. But which of the following is NOT true? In the sham feeding preparation:

a) The animal tastes, smells and eats the food normally. 

b) The stomach becomes full. {X}

c) It becomes clear that the taste and smell of food provide the immediate reward for food-motivated behaviour.

d) It becomes clear that oropharyngeal factors do not of themselves make us feel satiated.

The functions of some peripheral factors in the control of eating can be demonstrated by the sham feeding preparation. In this preparation, the animal tastes, smells and eats the food normally, but the food drains away from the stomach. This means that, although the animal consumes the food, the stomach does not become full, since the food does not enter the stomach or intestine. Experiments have shown that rats, monkeys and humans will work for food when they are sham feeding (see Rolls, 1999), often continuing to eat for more than an hour. This demonstrates that it is the taste and smell of food that provide the immediate reward for food-motivated behaviour. Further evidence for this is that humans are more likely to rate the taste and smell of food as being pleasant when they are hungry. One important aspect of sham feeding is that satiety (reduction of appetite) does not occur. From this we can conclude that taste, smell and even swallowing (i.e. oropharyngeal factors) do not of themselves make us feel satisfied, or satiated. Instead, satiety is produced by food accumulating in the stomach and entering the intestine.

3) Which one of the following findings would support the glucostatic hypothesis?

a) Rats have the same level of plasma glucose concentration just before meals as just after.

b) Injections of insulin provoke food intake. {X}

c) Infusions or injections of glucose and insulin provoke feeding.

d) Infusions of a competitive inhibitor of glucose into the medulla reduce feeding.

The glucostatic hypothesis is confirmed by the following findings:

· Rats show a small decrease in plasma glucose concentration just before meals, suggesting that decreased glucose concentration initiates eating (Campfield & Smith, 1990). At the end of a meal, plasma glucose concentration rises, and so does insulin, which helps the glucose to be used by cells.

· Injections of insulin, which reduce the concentration of glucose in the plasma (by facilitating its entry to cells and storage as fat), provoke food intake.

· Infusions, or injections, of glucose and insulin (together enabling glucose to be taken up by the body’s cells) can reduce feeding.

· The brain’s monitoring system for glucose availability seems to be in the part of the brain called the medulla (part of the brainstem), because infusions there of another competitive inhibitor of glucose (5-thio-glucose) also provoke feeding (Levin et al., 2000).

4) Which of these statements is correct, regarding how damage to the brain affects eating?

a) Since the early twentieth century, we have known that damage to the base of the brain can influence food intake and body weight. {X}

b) One critical region regulating food intake and body weight is the ventromedial amygdala. 

c) Damage to both sides of the ventromedial hypothalamus can lead to anorexia.

d) Damage to both sides of the lateral hypothalamus can lead to obesity.

Since the early twentieth century, we have known that damage to the base of the brain can influence food intake and body weight. One critical region is the ventromedial hypothalamus. Bilateral lesions of this area (i.e. two-sided, damaging both the left and right) in animals leads to hyperphagia (overeating) and obesity (see Rolls, 1999). By contrast, Anand and Brobeck (1951) discovered that bilateral lesions (that is, damage) of the lateral hypothalamus can lead to a reduction in feeding and body weight. 

5) Which of the following is NOT the case with respect to a primate’s secondary cortical taste area?

a) It is also known as the orbitofrontal cortex.

b) There is no modulation of taste responses in the secondary taste-processing region of the brain. {X}

c) As satiety develops, neuronal activity in the secondary taste cortex appears to make food less acceptable and less pleasant.

d) Electrical stimulation in the secondary taste cortex produces reward.

In a primate’s secondary cortical taste area (the orbitofrontal cortex), the responses of taste neurons to a food with which the monkey is fed to satiety decrease to zero (Rolls, Sienkiewicz & Yaxley, 1989, 1990). In other words, there is modulation or regulation of taste responses in this taste-processing region of the brain. This modulation is also sensory-specific. So if the monkey had recently eaten a large number of bananas, then there would be a decreased response of neurons in this region of the orbitofrontal cortex to the taste of banana, but a lesser decrease in response to the taste of an orange or melon. This decreased responding in the orbitofrontal cortex neurons would be associated with a reduced likelihood for the monkey to eat any more bananas (and, to a lesser degree, any more orange or melon) until the satiety had reduced. As satiety develops, neuronal activity in the secondary taste cortex appears to make food less acceptable and less pleasant – the monkey stops wanting to eat bananas. In addition, electrical stimulation in this area produces reward, which also decreases in value as satiety increases (Mora et al., 1979).

6) The orbitofrontal cortex: (please highlight all correct answers)

a) Has critical implications for survival. {X}

b) Serves a reward-decoding function. {X}

c) Plays a very important role in emotion. {X}

d) Is not involved in learning which stimuli are foods.

The functioning of the orbitofrontal brain region could have critical implications for survival. In an evolutionary context, without this function of the orbitofrontal cortex, animals might have consumed large quantities of poisonous foodstuffs and failed to learn which colours and smells signify nutritious foods. The orbitofrontal cortex is important not only in representing whether a taste is rewarding, and so whether eating should occur, but also in learning about which (visual and olfactory) stimuli are actually foods (Rolls, 1996, 1999, 2000c). Because of its reward-decoding function, and because emotions can be understood as states produced by rewards and punishments, the orbitofrontal cortex plays a very important role in emotion (see Rolls, 1999).

7) When thinking about the amygdala, which of the following do we find NOT to be the case?

a) Many of the amygdala’s connections are similar to those of the orbitofrontal cortex.

b) The amygdala has many connections to the orbitofrontal cortex.

c) Bilateral damage to the temporal lobes of primates, including the amygdala, leads to the Kluver–Bucy syndrome.

d) In the Kluver–Bucy syndrome, monkeys place only food items in their mouths but fail to avoid noxious stimuli. {X}

Many of the amygdala’s connections are similar to those of the orbitofrontal cortex, and indeed it has many connections to the orbitofrontal cortex itself. Bilateral damage to the temporal lobes of primates, including the amygdala, leads to the Kluver–Bucy syndrome, in which, for example, monkeys place non-food as well as food items in their mouths and fail to avoid noxious stimuli (Aggleton & Passingham, 1982; Baylis & Gaffan, 1991; Jones & Mishkin, 1972; Kluver & Bucy, 1939; Murray et al., 1996). Rats with lesions in the basolateral amygdala display similar altered food selections.

8) Which of the following statements about thirst is UNTRUE?

a) When our bodies lose too much water, we feel thirsty

b) When we eat foods rich in salt, we feel thirsty

c) Cellular dehydration is sensed peripherally in the body. {X}

d) The part of the brain that senses cellular dehydration is between the preoptic area and the hypothalamus.

When our bodies lose too much water, or we eat foods rich in salt, we feel thirsty, apparently because of cellular dehydration, leading to cell shrinkage. Cellular dehydration is sensed centrally in the brain, rather than peripherally in the body. The part of the brain that senses cellular dehydration appears to be near or in a region extending from the preoptic area through the hypothalamus.

9) Which, if any, of the factors below has probably NOT influenced human sexual behaviour in evolution?

a) Women might choose a partner likely to provide reliability and stability.

b) Women might be attracted to men who are successful and powerful.
c) Men might guard the partner from the attentions of other men.
d) None of the above – all are true. {X}
It is possible that the following factors have shaped human sexual behaviour in evolution:

· women might choose a partner likely to provide reliability, stability, provision of a home, and help with bringing up her children;

· women might also be attracted to men who are perhaps successful and powerful, increasing the likelihood of producing genetically fit children, especially sons who can themselves potentially have many children;

· men might engage in (and be selected for) behaviours such as guarding the partner from the attentions of other men, to increase the likelihood that the children in which he invests are his; and
· men might be attracted to other women for their childbearing potential, especially younger women.
10) Which of the following are actual factors confirming the involvement of the preoptic area in the control of male sexual behaviour? (Please highlight all correct answers.)

a) Lesions of the preoptic area can elicit copulatory activity.

b) Electrical stimulation of the preoptic area can permanently abolish male sexual behaviour.

c) Neuronal and metabolic activity is induced in the preoptic area during copulation. {X}
d) Small implants of the female hormone oestrogen into the preoptic area restore sexual behaviour in castrated rats.
We can be pretty sure that, in males, the preoptic area is involved in the control of sexual behaviour (see Carlson, 1998; Rolls, 1999) because:

1. lesions of this region permanently abolish male sexual behaviour;

2. electrical stimulation of this area can elicit copulatory activity;

3. neuronal and metabolic activity is induced in this area during copulation; and

4. small implants of the male hormone testosterone into this area restore sexual behaviour in castrated rats.

Fill-in-the-Blank Questions

1) Some neurons in the ____  ____ respond only to the sight of food (11.8 per cent), some respond to the taste of food (4.3 per cent), and some of these (2.5 per cent) respond to both the sight and taste of food (Rolls, Burton & Mora, 1980).

Some neurons in the lateral hypothalamus respond only to the sight of food (11.8 per cent), some respond to the taste of food (4.3 per cent), and some of these (2.5 per cent) respond to both the sight and taste of food (Rolls, Burton & Mora, 1980).

2) How do we regulate body weight and fat over the long term? Recent research has uncovered a hormone, ____ (also called OB protein), which performs this function.

Leptin. Different satiety signals help to regulate hunger from meal to meal. But most of these signals are not really adequate for the long-term regulation of body weight and, in particular, body fat. So how do we regulate body weight and fat over the long term? Recent research has uncovered a hormone, leptin (also called OB protein), which performs this function. Leptin is found in humans as well as in laboratory mammals such as mice.

3) The orbitofrontal cortex and amygdala are involved in decoding the stimuli that provide the rewards for feeding, and in connecting these signals to hunger/satiety signals. How do these brain regions further connect to behavioural systems? One path is via the ____; another route is via the ____.

Hypothalamus; striatum. We have seen that the orbitofrontal cortex and amygdala are involved in decoding the stimuli that provide the rewards for feeding, and in connecting these signals to hunger/satiety signals. How do these brain regions further connect to behavioural systems? One path is via the hypothalamus, which is involved in autonomic responses during feeding (such as the need for increased blood flow to the gut, to facilitate the assimilation of food into the body), and also in the rewarding aspects of food. Another route is via the striatum (one part of the basal ganglia, requiring dopamine to function – see chapter 3) and then on through the rest of the basal ganglia (see figure 5.5).

4) Many of the ____’s connections are similar to those of the orbitofrontal cortex, and indeed it has many connections to the orbitofrontal cortex itself.

Many of the amygdala’s connections are similar to those of the orbitofrontal cortex, and indeed it has many connections to the orbitofrontal cortex itself (see figure 5.5). Bilateral damage to the temporal lobes of primates, including the amygdala, leads to the Kluver–Bucy syndrome, in which, for example, monkeys place non-food as well as food items in their mouths and fail to avoid noxious stimuli (Aggleton & Passingham, 1982; Baylis & Gaffan, 1991; Jones & Mishkin, 1972; Kluver & Bucy, 1939; Murray et al., 1996). Rats with lesions in the basolateral amygdala display similar altered food selections.

5) ____ primates (those with a single mate) living in scattered family units, such as some baboons, have small testes. ____ primates (those with many mates) living in groups, such as chimpanzees, have large testes and copulate frequently. 

Monogamous primates (those with a single mate) living in scattered family units, such as some baboons, have small testes. Polygamous primates (those with many mates) living in groups, such as chimpanzees, have large testes and copulate frequently. This may be related to what sociobiologists call ‘sperm warfare’. In order to pass his genes on to the next generation, a male in a polygamous society needs to increase his probability of fertilizing a female. The best way to do this is to copulate often and ejaculate a large quantity of sperm, increasing the chances that his sperm will reach the egg and fertilize it. So, in polygamous groups, the argument is that males have large testes to produce large numbers of sperm in high quantities. In monogamous societies, with less competition between sperm, the assumption is that the male just picks a good partner and produces only enough sperm to fertilize an egg without the need to compete with others’ sperm. He also stays with his partner to bring up the offspring in which he has a genetic investment, and to guard them (Ridley, 1993).

Essay Questions

1. What are the possible factors underlying obesity?

· Point out that many different factors can contribute to obesity, and there is only rarely a single cause.

· Highlight that the rewards from the smell, taste and texture of food are far greater than the reward of feeling satiated.

· Discussion of the variety of different factors that can contribute to obesity:

· Overeating.

· Modern humans take less exercise than our ancestors.

· Human meal times tend to be fixed. 

· Obese people often eat relatively late in the day. 

· Higher stress levels in contemporary society.

· Extra credit should also be received for referring to the ‘Everyday Psychology’ section in chapter 5.

2. Discuss the mechanisms which mediate thirst and drinking.

· Acknowledge that the human body can survive without food for very much longer than it can survive without water.

· Identify the two main compartments containing body water (intracellular and extracellular), where they are situated, and what they do.

· Consider what happens to our bodies and water compartments when we are deprived of water, e.g. both the intracellular and extracellular fluid compartments are significantly depleted, we eat foods rich in salt etc. 

· Identify where cellular dehydration is sensed (centrally in the brain, rather than peripherally in the body).

· The part of the brain that senses cellular dehydration appears to be near or in a region extending from the preoptic area through the hypothalamus, via shrinkage of the neurons. 

· Discuss the two main thirst-inducing systems (one mediated by the kidneys and another implemented by receptors in the heart) and how they work, and point that that they are activated by hypovolaemia.

· Understand that we usually drink fluids, even when our bodies are not deprived of water.

3. How does the brain control sexual behaviour?

· Discuss the role of the preoptic area in males in the control of sexual behaviour, and how this has been found to be the case through experimentation (e.g. lesions of this region permanently abolish male sexual behaviour).

· Discuss the role of the preoptic area in females in the control of reproductive cycles and sexual behaviour.

· Discuss the role of the ventromedial nucleus of the hypothalamus (VMH) in sexual behaviour. 

· Consider how the brain helps us to understand sexual arousal at the sight and smell of someone to whom we are sexually attracted.

· Explain how the neural control of sexual behaviour may be organized in a similar way to the neural controls of motivational behaviour for food. 
 

· Point out that much research remains to be carried out into how the amygdala, orbitofrontal cortex, preoptic area and hypothalamus represent the motivational rewards underlying sexual behaviour.

