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Being Human:
Life Lessons from the Frontiers of Science

Scope:

hy is “maybe” more powerful to your brain than “definitely”?

s ’s / Why do we frequently dream completely nonsensical scenarios?

How can biology explain the overwhelming power of symbols

and metaphors? This course teaches you entirely new ways to understand

the most complex of species: human beings. This unique series of lectures

will illustrate many of the ways we are just like other animals, ways we use

similar physiology in completely novel ways, and ways in which there is

simply no precedent in the animal kingdom for what we do. Furthermore,

this wide-ranging course is woven together by remarkable insights provided
by evolutionary biology.

From the time scientists started studying cells, it became apparent that the
human brain is built from the same general design as every other organ.
It consists of cells that contain DNA, proteins, and organelles—cells that
communicate with each other via chemical messengers. As we learn more
about the evolutionary and physiological roots of humans, we eventually
have to ask: Are human beings just another primate? Are we just a bunch of
brain cells?

This course teaches you new ways of understanding our humanity and offers
a new perspective on the supposedly quirky nature of being human. You’ll
learn that humans aren’t nearly as unique as you perhaps think we are. Study
after study demonstrates that the basic aspects of our everyday lives—our
social interactions and politics, challenges of adolescence, stress response to
our environments, and sexual attraction—are repeated throughout the animal
world. By the end of the course, you will have learned entirely new ways of
observing and, hopefully, appreciating your own life.

These 12 lectures explore both the mysterious and the mundane aspects
of human behavior. You’ll look at the human stress response, the allure
of junk food, the overwhelming power and science of dopamine, and the



Scope

evolutionary basis for nostalgia—and why we should overcome the urge to
close our minds to novelty. This course will try to help you make sense of
the often-nonsensical nature of your dreams, and you’ll learn how the same
brain chemical can drive you both to splendid accomplishments as well as to
self-destructive behavior. You’ll examine the ways that wealth and poverty
influence health and gain some surprising insights from neuroscience about
the power of human language. You’ll even take a look at the bizarre world of
mind-controlling parasites.

This course will take you to the frontiers of scientific research—and that’s
a very exciting place to be because the more science learns about the
mechanisms of behavior, the more intriguing our species becomes. Scientists
continue to uncover deep similarities between humans and other species,
but as research continues to uncover the biological and evolutionary roots
of human behavior, it also gives us new reasons to be amazed at the special
qualities of being human. Whether it’s love, ritual, aspirations, or culture,
the unique ways humans make biology work for us makes for endlessly
fascinating study.

Even if we are just another primate with brains made up of cells, when it
comes to behavior, it is the nature of humans to be remarkably unconstrained
by our nature. Much of what you’ll learn in this course will be surprising,
and some of it will be pretty amusing, but all of it will have you rethinking
what it means to be human. m



1

What’s So Special about Being Human?
Lecture 1

his course explores the following questions: Where do we as human
beings place ourselves in the world of social species? How do we
make sense of cases in which we are exceptional and those in which

we’re just like every other animal? Furthermore, how do we make sense of
these topics in a scientifically reductive framework? At the end of the day,
what makes us function is the outcome of billions of neurons going about
their business. With that in mind, how do we think of ourselves as a species?

Social Behavior in Nonhumans

Gang warfare is a sordid aspect of human behavior, but we also
observe organized violence, premeditated protowarfare, in groups
of male chimps against members of neighboring groups.

In another example of humanlike behavior, a troop of baboons
with a predominance of females were studied in East Africa over
the last decade in which a fluke led to the systematic killing of
half of the males—the males who were most aggressive and least
socially affiliated.

In this troop, with a predominance of females, the remaining males
had low aggression and high affiliation. As new males came into
the troop at adolescence, it would take about 6 months for them to
be assimilated into the social milieu of this troop. This process is
called cultural transmission.

In the 1970s, Jane Goodall upended our definition of what makes us
human, which was that we are the only species that makes tools. As
Goodall discovered, chimps also make tools. Chimps make various
types of tools, some of which involve multiple steps, planning, and
a fair amount of dexterity.
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The toolmaking skills of chimps are passed on multigenerationally,
and a study showed that offspring observe their mothers and learn
how to make tools. Furthermore, the sons don’t learn nearly as well
as the daughters because they don’t pay attention—they’re busy
doing other things.

There is another domain where, at first glance, we would assume
that we’re looking at prosocial humans, individuals who look
out for others and who are willing to do something altruistic, even
spontancously. These individuals have a choice: They have the
opportunity to act selfishly or prosocially.

In a recent study, chimpanzees acted prosocially at a rate that was
much higher than expected. Given the option, they would rather
choose a scenario in which both they and another individual get a
reward. This result becomes more likely when that individual was
giving some sort of solicited gesture, but chimps will also do it
purely spontaneously.

Surprisingly, chimpanzees engage in protowarfare and prosocial behavior—just
as human beings do.

© iStockphoto/Thinkstock.



Another result of this study of chimpanzees that is similar to humans
is that when the other individual made a scene and outwardly
begged for the food, the chimp was less likely to participate in
prosocial sharing. This is an extremely human scenario.

A human quality that is exemplified in laboratory rodents is the
notion that observing someone else experiencing pain lowers your
own pain threshold. This can be shown experimentally, and the
effect works much better if it’s someone you know and like.

In the case of laboratory rodents, the experiment involves animals
observing one another receiving shocks. Hearing the vocalizations
that another rodent is giving off lowers that rodent’s pain threshold.
Amazingly, you get this effect when dealing with cage mates, but
not between 2 strangers.

When we view these types of behaviors in animals and try to
interpret them within the supposedly human realms of sociality,
emotion, identification, and violence, we must ask: Are we just
another animal species?

The Brain

There’s a brain chemical called vasopressin, which is a
neurotransmitter. Some parts of the brain use it to communicate
with other parts. Vasopressin has some interesting functions in
the brain; it is involved with social affiliation and social bond
formation, particularly in males.

Vasopressin comes out of one type of neuron, or brain cell, and
has an effect on another neuron. Vasopressin is detected by a
vasopressin receptor on the other neuron, which responds to it.

Vasopressin is coded for by a gene. There’s a gene for the
vasopressin receptor, and there’s a number of different genetic
forms of this receptor. A recent study has shown that males have
one particular variant of the receptor in which they are more likely
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to be in a stable, monogamous relationship and are more likely to
derive satisfaction from that fact.

In different species of rodents, the same variation occurs—one gene
that is expressed as male monogamy and another that is expressed as
male polygamy. Using gene therapy, you can take the monogamous
version of that gene and place it into the brains of the polygamous
male rodents, and they suddenly become monogamous.

In a game called the ultimatum game, economists study cooperation,
competition, negotiation, and diplomacy between 2 players. In this
game, the first person starts off with $100. That individual makes an
executive decision about how to divide the money between himself
or herself and the other individual. They can divide it however they
choose, for example, splitting it in half or keeping $99 and giving
$1 to the other person—they have all the power to decide.

However, after this step, the second individual has the power to
accept or reject the offer. If the second person rejects the offer,
neither person receives any money. In other words, the second
person has the ability to reject an unfair offer, choosing to receive
nothing instead of taking $1, for example.

Most humans in most cultures that have been studied reject
extremely unfair offers. This is economically irrational because it’s
a lousy deal, but it’s better than nothing. Typically, people begin to
reject the offer when they are offered $40 or less.

A whole world of research has been conducted that addresses
under what circumstances the refusal rate changes—for example,
if you know the person or if you have multiple games against them.
Acceptance rates vary as a function of culture.

In one study of the ultimatum game, researchers took advantage
of a new technique called transmagnetic stimulation, in which
a powerful magnet is used to stimulate a particular region of a
person’s cortex. The stimulation silences that particular part of the



brain, which ends up changing people’s ultimatum play by making
them far more economically rational, far more pragmatic, and far
more willing to accept a lousy offer.

The interesting thing is that if you try this technique with another
region of the cortex, you don’t get the same effect. Therefore, this
effect of changing people’s patterns of social play is specific to that
particular part of the brain.

Another brain chemical called oxytocin is like a cognitive
vasopressin. Oxytocin mediates social bonding in female rodents
and imprints it to their offspring. Oxytocin facilitates the formation
of pair bonds that are created with a male for life.

In the same way that vasopressin has a vasopressin receptor, there
is an oxytocin receptor in parts of the rodent female brain. By
manipulating oxytocin receptors, researchers can prevent rodent
females from bonding to their infants.

In humans, studies of oxytocin are conducted in which an
aerosolized spray that is laden with oxytocin is used by researchers,
who spritz the solution up a volunteer’s nose (the control group
receives a placebo spray). The result is that people become more
trusting when they’ve been spritzed with oxytocin.

In another experiment, people listen to a supposed political pitch
by a supposed candidate, and when they are spritzed with oxytocin,
they are more willing to trust the individual—they’re more willing
to say that the person is making sense and that they would get
their vote.

Remarkably, people become more charitable when they’ve been
spritzed with oxytocin, in the abstract sense of saying they would
be more willing to have their taxes used for charitable purposes.
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Oxytocin has given rise to one of the truly alarming ideas of
neuromarketing. There is a whole realm of people who are now
convinced that if they get you into the right shopping mall and
spritz oxytocin all over the place, then you’ll buy whatever they
are selling.

A Few Questions

After discovering instances of chimps and other animals engaging
in humanlike behaviors, we have to ask the question: Are we just
another animal species? Additionally, after learning that we can
alter functions of the cortex by spritzing oxytocin, we have to ask a
similar question: Are we just a bunch of neurons?

The common theme is if you want to understand humans as a
species, you need to include biology as part of the scenario. As we
begin to approach this issue, it is also important to note that you
can’t understand the brain outside of the context of the body.

One of the great dichotomies that has existed since the days
of French philosopher René Descartes is the notion that the
brain handles cognition and emotion very differently—which is
completely incorrect. In addition, the classic philosophical dualism
of mind and body is incorrect—they are not separate at all.

While you can’t make sense of behavior outside of the context of
biology, you also cannot expect biology to explain everything. In
addition, you can’t solely depend on a certain type of biology.

Currently, the most exciting realm of biology is the notion that
behavior is determined by genetics. This is the heart of Western
science’s focus on reductionism, the notion that to understand a
complex system, you need to understand its component parts.

Reductionism has been great for Western science in many ways;
however, it has its limits when it comes to understanding behavior.



e  Throughout this course, we will continue to ask ourselves: How do
we make sense of ourselves as just another primate species, and
how do we make sense of ourselves as an aggregate of neurons?
We will keep in mind the theme that biology is relevant every
step of the way. At the same time, biology is not going to explain
everything about each individual psyche in its social context.

Important Terms

prosocial human: Individuals who look out for others and who are willing
to do something altruistic, even spontancously.

reductionism: The notion that to understand a complex system, you need to
understand its component parts.

Suggested Reading
Konner, The Tangled Wing.

Questions to Consider

1. What are some striking and unexpected similarities in social behavior
between humans and other primates?
2. What are some ways in which human social behavior can be understood

down to the level of neurobiology?

o
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Junk-Food Monkeys
Lecture 2

10

hat happens when nonhuman primates get to eat like Westernized
humans? A troop of baboons had that opportunity when a tourist

lodge—and its garbage pit filled with leftovers—opened in its

territory. These baboons abandoned their natural diets, and their bodies
responded just like ours would: Insulin levels soared, levels of good
cholesterol tanked, and some baboons even developed metabolic syndrome.
However, amid these bad developments, these junk-food monkeys also
gained some of the benefits of a Westernized diet that we do.

The Nature of Ancestral Humans

An issue people have been wrestling with for a long time is the
nature of our primordial ancestors: How did they look? Were they
healthy? What were their diets like? These questions also lead to
the question: Are we by nature good, or are we by nature bad?

One of the first people to study the diet of primordial hominids
was a physician and anthropologist named Melvin Konner, who
did an ingenious job of trying to reconstruct the Cro-Magnon diet.
He discovered that this pre-Neolithic diet included lots of fiber,
lots of simple sugars and no complex ones, and very little salt—an
ideal diet.

As an example of modern times, we have studies of traditional
hunter-gatherers, who have served as surrogates for our ancestral
hunter-gatherers in many ways.

One of the best-studied populations is the !Kung people of the
Kalahari desert in Botswana; they have long been studied to try
to understand what the relationship is between the traditional
longstanding human lifestyle of hunter-gatherers and what that has
to do with health.



By studying the !Kung people, anthropologists discovered that
the traditional hunter-gatherers actually didn’t have to work very
hard to burn a day’s calories; it’s a much easier lifestyle than
people anticipated.

What were viewed as some of the inevitabilities of aging—
for example, that resting blood pressure tends to increase,
that cholesterol levels tend to increase, that there is inevitable
cardiovascular degeneration, that healing gets worse as you
age—were not found for traditional hunter-gatherers in these
Kalahari populations.

These are virtually inevitable features of Western aging, but not
of standard human aging. If you want to be optimally healthy, you
want the vaccines of Westernized humans and the diet and lifestyle
of hunter-gatherers.

The Transition to Agriculture

About 10,000 years ago, the transition to agriculture was one of the
great leaps forward for human history. This is when we figured out
how to establish settlements as a result of farming.

However, scientists have discovered, by studying the bones of
humans from various periods over time, that the onset of farming
was a turning point for the worse in terms of human health.

As you transition from a traditional hunter-gatherer diet to the ones
of farmers, you’re going from a world in which there are hundreds
of different food sources from plants to a relatively small number
of them. It has also been shown historically that you’re much more
vulnerable to famine and draught.

From the time humans started farming, the average human height
started shrinking. As soon as humans became farmers, they became
less healthy. You could tell from their bones that there was more
evidence of malnutrition and delayed maturation. It wasn’t until
around 1850 that humans became as tall as Cro-Magnons were.

11
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Not only was there the feature that these populations were now
much more vulnerable to famines and draught, but they also were
suffering the consequences of sedentary life. Hunter-gatherers were
always on the move in widely dispersed populations, but farming
allowed people to invent the permanent settlement, the permanent
higher density of humans living together. Then, when someone
developed an infection, it was able to move much faster than in the
more dispersed hunter-gatherer populations.

Combining these effects, the onset of agriculture produced a
remarkable 30% decrease in life expectancy. It’s clear in retrospect
that the invention of agriculture, of domestication, is one of the
worst human developments.

The Transition to Westernized Diets

12

The trend becomes even worse with the transition from traditional
agricultural diets to those of Westernized humans. This has been
very well studied in 2 different realms: when people have migrated
from a more traditional culture to one with a Westernized diet
and when the Westernized world has moved in on top of a group
of people.

Studies of some Polynesian populations show that as a Westernized
diet sweeps in, populations that used to have essentially a zero
incidence of diabetes suddenly has a rate of 70% diabetes. This is
a disease of aging, typically in a Westernized way, that involves
becoming even more sedentary and putting on weight.

Diabetes is very prevalent—and increasingly so in the United
States, for example—but a 70% rate is not typical of what exists in
the general American population. A 70% rate, though, is what you
see among these various Polynesian islands.

There’s a great deal of evolutionary logic to the fact that there
are such catastrophic responses when Westernized diets are first
introduced to a population.



e  When you deal with traditional human diets over long periods
of time, there aren’t many calorie-dense sources of food. There
are also intermittent periods of famine, resulting in selection for
humans that are really good at storing energy.

e  One domain for this is the hormone insulin, which comes out of
your pancreas. When you eat something, your blood sugar levels
rise and you secrete insulin. Insulin is the hormone of surplus; it
triggers energy storage.

e  The diet of a traditional primate or hominid requires a body that is
really good at storing energy because there is not a lot of energy
available and it’s intermittent. This type of body has a supersensitive
pancreas such that the slightest hint of nutrients in the bloodstream
causes insulin to pour out and store the nutrients.

e The kidneys of traditional primates are really good at their job,
too. Very little salt is in these diets, so kidneys that are great at
retaining salt would end up being called thrifty genes because
natural selection has sculpted people to survive and adapt when

Westernized diets, those based on junk food, lead to an increased incidence of
various metabolic disorders.

13
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they have these thrifty genotypes. The combination of a Western
diet and these thrifty genotypes causes high rates of diabetes and
other problems.

When Westernized diets swept into Europe, for example, a number
of centuries ago, the people who didn’t have thrifty metabolisms
got killed early in life from diabetes. There’s an interaction not just
between genetics and the selection over the years for a body that is
genetically good at storing energy, but you can also see a similar
outcome as a function of experience early in life.

There are 2 main ways in which catastrophe can strike: either
natural selection has sculpted you to have very thrifty genes and
suddenly you meet a Westernized diet, or a prenatal experience and
the imprinting effects of that time set you up to have thrifty genes
and then you encounter a Westernized diet.

Baboons and Westernized Diets

14

An interesting domain where not only do you see the health effects
of a transition to a Westernized diet, but you see a transition to a
really lousy Westernized diet is populations of wild baboons living
in national parks.

National parks are very healthy settings. In these ecosystems,
baboons only have to spend about a third of their time getting a
day’s calories. They live in big, safe troops that keep the lions away.
Their diet is ideal; it’s virtually vegan. In addition, they are walking
5-10 miles a day for foraging.

A problem that occurs in many national parks is that there’s often
a challenge of what to do with the garbage being generated in the
hotels and tourist lodges in the area because you want to make sure
the animals don’t have access to it.

In East Africa, there was one tourist lodge that dumped all their
garbage into a garbage pit, which turned into a gold mine for
the baboons living around there. These baboons were suddenly



transformed by their diet: They stopped foraging and shifted to
living entirely off of the garbage pit.

Interestingly, when baboons suddenly get this junk-food diet, some
of the outcomes are good. For example, these animals hit puberty
carlier. Faster development, especially regarding the onset of
menses in females, is something that has been seen in humans over
the centuries as Westernized diets have become richer.

In addition, these baboons showed lower infant mortality rates,
which was perhaps due to the faster maturation of offspring.
There was a shorter interval between giving birth, weaning
offspring, and ovulating again. In other words, more offspring were
being produced.

In 1984, there was a tragic drought in East Africa that caused the
death of both humans and animals—except for these garbage-dump
troops of baboons. Regardless of famine or draught, there were still
tourists; thus, there was still food for the tourists, and Westernized
tourist food was still being dumped in the garbage pit.

However, when analyzing the physiology of these animals, things
are not so good. The female baboons in these garbage-dump
troops were heavier than their counterparts in normal troops. All
the baboons, male or female, began to show the first indications
of what is called metabolic syndrome, which is the first hint of
vulnerability for both diabetes and cardiovascular disease.

With the introduction of the Westernized diet, these garbage-
dump baboons started having increased cholesterol levels and,
furthermore, increased ratios of bad to good cholesterol. They also
began to show insulin resistance, which is one of the first steps of
moving toward diabetes.

In addition, there was an outbreak of bovine tuberculosis in this
garbage-dump troop that killed the majority of them. Just like with

15
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humans transitioning to agriculture, the tuberculosis spread quickly
in this sedentary, high-density community.

e Was a Westernized diet good or bad for these baboons? Is a
Westernized lifestyle good or bad for humans? In both cases, we
certainly see some advantages and some disadvantages—some
things that have extended our lifestyle and some that have put us
more at risk for degenerative diseases. Remarkably, it seems like
for baboons as well as for humans, there are very few unambiguous
rules of deciding among the choices we have in life.

Important Term

metabolic syndrome: A syndrome that serves as the first hint of vulnerability
for both diabetes and cardiovascular disease, among other diseases.

Suggested Reading

Banks, Altmann, Sapolsky, Phillips-Conroy, and Morley, “Serum
Leptin Levels.”

Eaton, Shostak, and Konner, The Paleolithic Prescription.

Questions to Consider

1. What have been some of the health implications of the transition from
hunter-gatherer to agricultural diets?
2. What have been some of the implications of the transition to a

Westernized diet?



The Burden of Being Burden-Free
Lecture 3

ajor psychiatric disorders often result from sufferers being

unable to deal with stress. While people with anxiety disorders

perceive stressors around them that other people don’t, people
with depression believe they are helpless under circumstances where they
could actually cope effectively. People with both disorders tend to secrete
excessive levels of damaging stress hormones. It turns out that there is also
an overactive stress response in people with neither of the diseases who are
functional and successful but who have repressive personalities, teaching
us that it can be enormously stressful to create a world in which nothing
stressful ever occurs.

Human Beings and Stress
e In terms of what counts as stressful, in some domains, there’s no
individual differences. If you are running from a lion, no matter
how calm and self-actualized you normally are, you’re going to
be having a stress response at that time: Your heart is going to be
racing; parts of your nervous system will be activated; and you will
be secreting stress hormones, such as adrenaline.

e  What is being studied is a world in which the stress response is not
about running for your life in a short-term physical crisis; instead,
it’s about what some people perceive to be stressful versus what
others perceive not to be stressful.

e The cornerstone of the whole field of stress physiology is built
around the notion that this stress response evolved in our bodies for
dealing with short-term physical crises, and then we turn them on
for chronic psychological stress. Because the system didn’t evolve
from being chronically activated, there are issues with this system.

e If you are running away from a lion and your blood pressure is
increased, that saves your life, but increase your blood pressure

17
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chronically and you’re more at risk for cardiovascular disease.
You’re more at risk for metabolic disorders if you’re constantly
mobilizing energy; if you’re constantly shutting down growth, your
immune system eventually will shut down.

For cognitively socially sophisticated humans, the stress response
could also be turning on chronic activation for purely psychological
and psychosocial reasons. In this domain, if that continues
chronically, you’re more at risk for getting sick. This illuminates
the relationship between psychological stress and health.

What makes psychological stress stressful? For the same external
reality, you’re more likely to feel stressed, to activate a stress
response, and to get a stress-related disease if you feel like you
have no control over what’s going on—if you have no predictability
over what’s coming, how bad is it going to be, and how long is it
going to last.

Air traffic controllers have a very stressful job, and as a result, they either
become frazzled burnouts after a few months or do the job happily for decades.

18
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Furthermore, if you feel like you have no outlets for the frustration
caused by external stress—if you feel like you have no social
support for it—this is what psychological stress is all about.

What we see in many research studies is the power of psychological
context; loss of control and predictability in one setting can greatly
modulate the stress response. In other settings, this loss has no
effect at all.

There are domains in which we love loss of control and loss of
predictability; for example, we will pay good money for this loss
when riding on a rollercoaster or when listening to a comedian. The
difference is when loss of control or predictability is in a setting that
we view as benevolent, we like it, and we’re willing to relinquish it
in order to be surprised.

Individual Differences in Humans

In the absence of a stressor, the ideal profile for stress response
includes low resting heart rate, blood pressure level, and stress
hormones. When a psychological stressor enters the scene, it would
be ideal for your levels to remain as if there were no stressor.

When you are presented with a real physical stressor, you should
have a massive stress response that increases levels as quickly and
as high as possible, and the second it’s over, you want to recover as
quickly as possible.

A classic study done decades ago showed how this conditioning
emerges over time. Young recruits in the Norwegian military who
had just gotten assigned to parachuting school were involved in
an intensive stressful training over the course of a few months.
Researchers wired them up to be able to look at their heart rate,
blood pressure, and hormone levels.

Researchers measured levels starting with the first jump they
ever did and then again months later when they were polished

professionals. Before the first jump, these men were experiencing

19
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massive stress responses 6 hours before they even woke up—a
feeling that continued throughout the jump and into the evening
after the jump.

After a few months of jumping out of airplanes, researchers
discovered that at the moment they jumped, they still had as big
a stress response as they did on their first day. However, they had
no stress response up until seconds before and seconds after the
jump. They were able to get rid of the anticipation and the delayed
recovery, only having the stress response when they needed it.

Classic work focused on another very stressful occupation, air
traffic control, and showed a very similar outcome. Apparently,
there’s a bimodal pattern: People who become air traffic controllers
either are frazzled burnouts after 6 months or go decades happily
doing it.

The difference is that the people who were having stress responses
hours before and hours after working are not the ones who last. The
people who showed up to work in a state of low blood pressure,
completed their job in such a state, and returned home are the ones
who last forever.

Individual Differences in Animals
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Some work has been done to get insight into individual
differences in humans by looking at personality differences in
nonhuman primates, such as how reactive a primate is to a novel
environment, how befuddled it is by a new setting, and how it deals
with ambiguity.

For example, there are differences in stress-related physiology
levels of certain stress hormones in some male baboons as a
function of their competitive style. When you look at male baboons
who are really good at distinguishing between threatening and
nonthreatening scenarios, you see low levels of resting stress
hormones. When you look at baboons who can’t distinguish
between these scenarios, they have highly elevated stress responses.



In addition, there are tremendous individual differences when you
look at whether baboons can seek social support or whether they
have a coping outlet.

In cases where people have bred rats for differences in how they
react to novelty, how exploratory they are in a new environment,
and how anxious they are, physiological differences are apparent as
a function of having bred them for how they react to psychological
stressors in their environment.

Psychiatric Disorders and Stress

How much of individual difference is genes, and how much is
environment? This is an area of ongoing research. This notion also
applies to humans to make sense of some of the most common
psychiatric disorders. The way to think about many of these
disorders is that there’s a mismatch between the external reality and
the stress physiology that people have in response to it.

For example, anxiety is basically seeing stressors, menace, and
threats that other people don’t. It means you’re turning on the stress
response at times when other people are not perceiving anything.

On average, people with general anxiety disorders have more
activation of a part of the body called the sympathetic nervous
system, which is the source of adrenaline. The more activity there
is in the adrenaline part of your nervous system, the more another
class of stress hormones is secreted, leading to an increased risk of
cardiovascular disease. In other words, there is a chronic activation
of the stress response in these types of people.

Instead of a personality style built around hostility, the much
more modern incarnation of a type A personality is called toxic
hostility: Everything that occurs in the world around you is proof
that everyone is out to get you, and the only defense you have is
to watch your back at all times. You are not only seeing threats
that other people don’t, you're also seeing a very specialized
attribution response.
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The profile of someone who exhibits toxic hostility includes
increased risk of cardiovascular disease and overactivation of the
sympathetic nervous system, which controls adrenaline.

Experimentally, to show someone’s toxic hostilities—tendencies to
be extreme—researchers will have the person complete a team task
and have their partner intentionally make mistakes continuously.
Type A individuals cannot handle these scenarios; they just about
have a heart attack.

Another example of this is seen with clinical depression, another
realm in which there is a mismatch between external reality and
the stress response. With depression, instead of seeing stressors that
other people don’t, you’re seeing hopelessness and helplessness
that other people don’t.

Major depression is characterized very frequently by elevated
levels of stress hormones and by a nontrivial increase in risk of
cardiovascular disease, another realm where there are pathological
implications of individual differences.

One of the most interesting examples of individual differences has
to do with a personality profile that involves a repressive style of
dealing with emotions. Individuals with a repressive personality
style are not anxious or depressed; instead, they very tightly
regulate their emotions. These are people who don’t express many
emotions, and they’re not good at reading them in other individuals.

This is not a psychiatric disorder. In fact, people with a repressive
personality style tend to be highly functional, highly successful, and
very disciplined. They often rate themselves as being happy, and
research shows that they actually are. This is a personality profile of
about 5% of people.

Research has shown that in people with these repressive personality
styles, their frontal cortex, which regulates emotion, is extremely
active. In addition, they have elevated levels of stress hormones.



This shows that people with this personality profile expend
enormous amounts of energy building a wall between them and the
vibrant, unpredictable world.

e In many ways, individual differences in the stress response and
what it looks like in individuals with these repressive profiles
teaches you something very surprising and important: Sometimes
it can be incredibly stressful to create a world for yourself in which
something stressful never occurs.

Important Terms

anxiety: The state of seeing stressors, menace, and threats that other people
don’t; in other words, turning on the stress response at times when other
people are not perceiving anything.

toxic hostility: A modern incarnation of a type A personality in which people
believe that everything that occurs in the world is proof that everyone is out
to get them, and the only defense they have is to watch their backs at all
times. The profile of someone who exhibits toxic hostility includes increased
risk of cardiovascular disease and overactivation of the sympathetic nervous
system, which controls adrenaline.

Suggested Reading

Sapolsky, Why Zebras Don't Get Ulcers.

Tomarken and Davidson, “Frontal Brain Activation in Repressors
and Nonrepressors.”

Questions to Consider

1. Why are Westernized humans so prone toward stress-related diseases?

2. What is a repressive personality profile, and what is the physiology that
accompanies it?
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rganisms that parasitize the other organisms they infect for their
own benefit—stealing the host’s energy and commandeering its
replication machinery to make more copies of itself—are parasites.

There’s a whole world of bizarre cases of parasites that exploit their host by
altering its behavior. A truly astonishing case involves a protozoan parasite
called toxoplasma, which infects mammals and changes the wiring of their
brains to make them do some of the strangest possible things. Toxoplasma
also seems to have strange effects on humans.

Parasites as Invaders
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Parasites target and invade organisms for their own benefit. For
example, a parasite can steal energy from the host organism. It can
use the energy to reproduce and make more copies of itself, or it
can hijack the reproductive machinery of the host species to make
more copies of itself.

Parasites can manipulate the behavior of the organisms they
infect, and they come in many different forms. There are some
wild examples of ways in which parasites, independent of altering
behavior, do things for their own benefit.

A virus called herpes simplex virus (HSV) is able to measure levels
of stress hormones in your blood system, so it knows when you
are stressed and can arise—after initial infection—suddenly after
being latent for a period of time because stress suppresses your
immune system.

Another example is trypanosome, which is a parasite that invades
your immune system in an amazingly clever way. Normally, your
immune system scans for foreign pathogens by identifying alien
proteins on the surface of parasites and then producing antibodies.
However, trypanosome occasionally withdraws its surface proteins



and puts up completely novel surface proteins so that just when
your immune system is ready to go after it, it’s immunologically
invisible.

Another parasite called schistosome steals some of the surface
proteins from your own cells so that your immune system doesn’t
even notice it doesn’t belong there.

Parasites and Behavior

Parasites can manipulate the behavior of the host for their own
benefit. For example, ectoparasites are parasites that don’t actually
get inside the body of an organism but remain outside. Mites are
ectoparasites for ants; they ride on the backs of ants and cause them
to disgorge whatever food they are carrying b