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c Study Resources

hen Christopher was born, it was obvious there was something wrong (Lyons,

2001). He was a “floppy baby;” lying with his arms and legs splayed lifelessly on

the bed, and he didn't cry. Doctors thought he might never walk or talk, but he
seemed to progress all right until grade school, when he was diagnosed with Prader-Willi syn-
drome. The disorder occurs when a small section of the father’s chromosome 15 fails to trans-
fer during fertilization. The exact contribution of those genes is not known, but the symptoms
are clearly defined, and Christopher had most of them. He stopped growing at 5 feet, 3 inches
(L6 meters), he had learning difficulties, and he had difficulty with impulse control.

More obviously, Christopher could never seem to recognize when he had eaten
enough, so he ate constantly. He even stole his brother’s paper-route money to buy snacks
atthe corner store. At school, he would retrieve food from the cafeteria garbage can and
wolf it down; his classmates would taunt him by throwing a piece of food in the trash to
watch him dive for it. The only way to protect a person like Christopher is to manage his
life completely, from locking the kitchen to institutionalization. State law did not permit
institutionalization for Christopher, because his average-level IQ did not fit the criterion for
inability to manage his affairs. He lived in a series of group homes but was thrown out of

neurotransmitters in eating
disorders.
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Source: Courtesy of the San Luis Obispo County Tribune.
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drug use, ri}‘k)/ bc:baviors, violence, and cating fugu (see Chapter 2). Both of th heories share a common neu-
ral mecha‘nflisin 0; “;Clﬁased release': ofdopamine in (he brain, whicl1'ca(r)1tre:ult t iiszéd(izcotri:r? ?see Chapter 5).

: In. lht) .JLC, Y C na Cn_g_es t(? dr?ve t.heory, Psychologists have shifted their emphasis to drives as states of the
brain rather t.h(m a3 Condlt"‘?ns of the tissues (Stellar & Stellar, 1985). Thj Iljl icely accommodates sexual
behavior, which troubled drive theorists because it does not il)wolve 2.1 tis;izpdperf?:ii Er\]/l:rel Zatin behavior is better
understood as the result of a brain state. Hunger ordinarily occurs when alack of'nutrients if the body triggers

activil'y in the brain. Howeyer, an incentive like the smell of a steak on the grill can also cause hunger, apparently
by ;.wm,”, i1 same brau_l mechanisms that tissue deficits do. In additifn the person feels satisfied and stops
eating long | re the nutrients have reached the deficient body cells Simiiarly if the brain is not “satisfied;” it
little n ‘ A m‘uch the Person has eaten. In other words, if the in%ormation,that reserves are excessive fails
toneadl o or to have its usual effect there, the person may, like Christopher, eat to obesity and still feel
hungry. | llowing pages, we will look at the regulation of body temperature, fluid levels, and energy supply
from th tve of drive and homeostasis. 4 : ’

4 >static Drives

W

To sus wumber of conditions, such as body temperature, fluid levels, and energy reserves, must be held
withir Lo l‘ar}ge. Accomplishing that requires a control system. A mechanical control system that
serves as a good :m_a]()gy is ahome heating and cooling system. Control systems have a sef point, which is the
point of homeostasis (or equilibrium) to which the system returns. For the heating and cooling system, the set

point is the temperature selected on the thermostat. The result of a departure in the room temperature from the
set point is analogous to a drive; the thermostat initiates an action, turning on the furnace or the air conditioner.
Larger deviations from the system’s set point trigger stronger drives to return to it. When the room temperature
returns to the preset range, the system is “satisfied” in the technical sense of the word; homeostasis has been
achieved, so the system goes into a neutral state until there is another departure from the set point.

Temperature Regulation

Not only is the regulation of body temperature superficially similar to our thermostat analogy; it is almost as
simple. All animals have to maintain internal temperature within certain limits to survive, and they operate
more effectively within an even narrower range; this is their set point. How they respond to departures from
homeostasis is much more variable than with the home heating and cooling system, however. Ectothermic
animals, such as snakes and lizards, are unable to regulate their body temperature internally, so they adjust
their temperature behaviorally by sunning themselves, finding shade, burrowing in the ground, and so on.
Endothermic animals, which include mammals and birds, use some of the same strategies, such as building
nests or houses, moving to warmer or cooler areas, and wearing clothing. However, endotherms are also able
to use their energy reserves to maintain a nearly constant body temperature automatically. In hot weather, their
temperature regulatory system reduces body heat by causing sweating, reduced metabolism, and dilation of
peripheral blood vessels. In cold weather, it induces shivering, increased metabolism, and constriction of the
peripheral blood vessels. To say that we make these adjustments because we feel hot or cold suggests that the
responses are intentional behaviors, but, of course, that is not the case. So how do these behaviors occur?

In mammals, the major “thermostat” is located in the preoptic area of the hypothalamus, which contains
separate warmth-sensitive and cold-sensitive cells (Figure 6.2; Nakashima, Pierau, Simon, & Hori, 1987). Some
of these neurons respond directly to the temperature of the blood flowing through the area; others receive input
from temperature receptors in other parts of the body, including the skin. The preoptic area integrates informa-
tion from these two sources and initiates temperature regulatory responses, such as panting, sweating, shivering,
increasing or decreasing blood flow to the extremities, and building winter fat reserves as insulation against the
cold (for a summary, see Morrison, 2016). We will be talking about several nuclei in the hypothalamus in this

chapter, so you may want to refer to Figure 6.2 often.

Thirst

The body is about 70% water, so it seems obvious that maintaining water balance is critical to life. Water is
needed to maintain the cells of the body, to keep the blood flowing through the veins al?d arteries, to transport
nutrients, and to dispose of waste. You can live for weeks without eating but for oply a few days without water,
in part because of the constant loss through evaporation, urina.tion, ‘and defecatl()l’L Tl}e design of your nose,
which could have been just a pair of nostrils on your face, is testimonial to the body’s efforts to conserve water.
Asyou breathe, you exhale valuable moisture; but as your br.eath passes through the {nuch cooler blf)od—rich
Passages of your nose, some of the moisture condens?s and is reabsorbed. The next time you get,a smus.cold
thatinterferes vith water absorption, you will be surprised by how much water your runny nose isn't recycling.
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ventricle and one of the few areas not protected by the blood-brain barrier (see Figure 6.3). Again, thirst is
1998; Stricker & Sved, 2000). Injecting angiotensin

induced by the nearby median preoptic nucleus (Fitzsimons,
response to

into the SFO increases drinking; lesioning the SFO blocks this effect but has no effect on thirst in

osmotic thirst (J. B. Simpson, Epstein, & Camardo, 1978). . ‘
So far we've been talking about what initiates drinking; we still must ask how we know when to stop drinking.

Based on what you've just learned, you might think that- we stop drmkmg when tbe deficit i§ elimin.ated and the
initiating signals subside. However, that takes 10 to 20 minutes Fo occur; if we continued to drink u~nt11 the cellyla.r
need was satisfied, wed be in danger of water intoxication, which VVO%lld mfean headac_he, C(?nqu{on, altfel‘aUC?ns
in behavior and personality, and possibly death. So how d(? we explain satiety, the saUSfactlon. of apPetlte? Ijlke
humans, dogs drink an amount of water according to their cellular need an.d then stop (reviewed in G. Fink,
Pfaff, & Levine, 2012). They will continue to drink this way even v?rhen a tube in t.he stomach allo.ws the \\jater to
drain out as quickly as it is ingested, so we can rule Qut the intestines as the source of th.e stc?p signal. Injecting
Wwater directly into the stomach doesn’t inhibit drinking, s0 the stoma'ch isn’t 1r}volve.d, .exthel. Resgarchﬁers con-
cluded that the act of drinking somehow signals the brain about the intake of wat(lex; recent studies .\\’lth mice
revealed what that neural mechanism is (Zimmerman et al., 2016). The S'FO.n.ot OT] y a;esrslis thé ﬂhu;)d levells. of
the body but also anticipates the consequences ofa Water meal on th()se \;vjatel 1esﬁell vels':k Iir fng }n 1D1ts thllS_t-
activating neurons in the SFO, with activity beginning to decline \’V.lth t every 1s.t ic ot. “{dtiﬂ' Cool water is
more effe%-t ; /(. than warm water; salty water inhibits the SF O as much as pure water, but this is reversed about a

; 3 ation.
Minute Jater 45 receptors detect the waters concentr



