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All theory aside, Southerners are more polite
© O \ ex “ Y ’ P
NRZAQN FO"fe‘é(\' '?8 ? than Northerners. Whether it's an outgrowth
. l e "o 3( \(\ 6 of colonization, socialization, cultural beliefs
More violen & 1 or parenting, the South trumps the North

when it comes to manners and respecting
é' eéeW\‘ @L kS ) others.
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Altruistic punishing. Spend your resources to punish someone else for
cheating. Participants across cultures were similar in willingness to punish
participants for cheating. But they differed in their willingness to punish
others for being too generous. Happily, the US and UK students were the

least likely to do this (and, of course, the Scandanavians).

In between, Slav countries, Middle East plus Turkey. Worst rates went to
Greece and the Arabic Emirates. [As a side note, a theory presented in
The Wisdom of Crowds is that trust is necessary to make a market
economy work. Greece is having a lot of success with their market

economy these days.]
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Wrong if we're describing Muslim

fundamentalist terrorists. Instead - - 7
Ve,

the profile turns out to be a socially Azﬁ (H’\‘é % 9

connected, educated and middle

classy type of person.

Even worse and more confusingly,
they tend to not have actually
experienced the oppression. And
shockingly, not very high levels of

RaNA
religiosity. So wtf? “fé] (\P\
gord ¥
:\p\Y"\Zv\
e

One argument comes from Professor Zimbardo (Stanford Prison Study guy) - under the right
social context, virtually anybody can be convinced to act in bizarre ways. (The Lucifer Effect
details the Stanford Prison Study and goes into elaborate depth on these topics. Over

elaborate actually. Basically it's 300+ pages that state the same thing as the sentence above,

plus a chapter or two on how great his girlfriend is/was. Not recommended.)



Another selection element comes from the nature of ‘{I\(\ ™MAN
international terrorism - you've got to work within the

network and be able to travel, plan and execute effectively. <_‘,’ OL% ’H’\\S
This calls on different skills than a socially isolated loner S o
with nothing to lose may have. So you might get a natural <

selection that doesn't tell us about the actual Sonse, »H’\Ou")

characteristics so much as it indicates a framework.

Hhe violence

To wit, relative to the population as a whole, there aren't s S‘ . % P
that many terrorists. So is it possible for us to find a NS O owro

screwed up dude who comes from a middle class family, ([~ F
has a family of his own and has significant education? Is ®Y\d (4—\0}’\ 50

1/1,000 possible? 1/10,000? ﬂl‘ﬁ&j ene e %’

doeotion, |

After all, a dominant theme throughout hum-bio is that the expression of the genes
is typically based on gene-environment interaction.

The profile above seems to violate that theme, but that presumes that we have a full
picture and that the listed external trappings mean what we think they do. Or that
the external data is real (not that a terrorist organization would ever think to dummy
up a history for a bomber that would confound anyone that researched him as well
as get him access to the target zone.)
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Prior to Congressional authorization of the Gulf War, a nurse
"refugee" from Kuwait city gave testimony about appalling
behavior she'd witnessed at her hospital.

Allegedly, Iraqi troops had raided the hospital, killing off
patients, stealing equipment, so on and so forth. Allegedly they
took neonates out of their incubators, set them on the counter
and stole the equipment.

So Congress responded to the story by authorizing the war. It
was a close vote and several Senators indicated this story was a
crucial factor in their decision. But it was a hoax. The nurse
was not a nurse; she was the daughter of the Kuwaiti ambassador
to the US and she had been trained by a US government paid PR
firm to say what needed to be said.
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Oi\é(’) 66{76"\&(“"\28 Research by Susan Fisk provided alternate findings when the
d studies were tweaked. Add dots to the pictures and tell the
AR O\,C(é-a\rb\’ Vi subjects to look for dots and you do not see the same activity in

the amygdala.
peop\ were ¥8

NN SIS \ el 7 Ask them to give their opinion on whether the person is older
than 35 (categorical thinking) and the amygdala gets even more

r\—Q o e ne activated.
A \ o Finally she primes them to think of the person as an individual -
AN DA would this person like coke or pepsi? Then the amygdala doesn’t
L, Greev? 9P activate. The difference is in whether the subject is thinking of
6@60 people as part of a category or as individuals.
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Robert Axelrod of the U of Michigan and the A e S ot
importance of symbols in peacemaking. Respect - W\\ AN ,\{\\aY\*\f)
others' symbols, get respect and cooperation that O“SQDV\ he
goes beyond expected issues (such as resources). O\ KO\\(\ A e N\“Ou[

gl
Nelson Mandela and Invictus. Conflict in the 5(16 '\N\@\(\e’
Middle East and issues of Hamas folks that c C"f\“ AN
represent the Palestinians making statements 69? V\O 0\5
along the lines of "If they'd just acknowledge we H\Q’\(\ g Q@Qf
got screwed in 1948 [when the UN created Israel ) \m
on top of Palestine] we could get serious about NV Cl_ con = Q/\\f 8)
peace” and Israeli hawks saying they could e
consider it if the anti-semitic talk would stop in '\(\64 ?@c\/ QQ’Y Ve " C\
Palestinian schools - taking the emotions, symbols
and feelings of the so called opponent seriously g?’w\b © \ =

as opposed to material elements or only your own
concerns.
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LECTURE 24~

Today's lecture focuses on Chaos theory. The
assigned book is Chaos by James Gleick. Part of
what's analyzed is reductive science,

which is basically the concept that we can dig
deeper and to ever smaller portions of a thing and
ultimately gain knowledge about that thing.

So we can go from saying people have feelings, to
people have limbic systems to people have
neurotransmitters and on down the line and at each
level we come closer to the fundamental building
blocks.

These blocks are then believed to be consistent -
figure them out scientifically and you can
reproduce the results. Part of chaos theory is
that there is no end to the potential for reducing
(think quarks) and that at a certain point we hit
the Heisenberg Uncertainty Principle and end up
with randomness.

As he goes through the lecture, prior themes will
come to mind, such as the earlier points about the
frontal cortex, the most complex part of humans,
being the least constrained by genes.
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Significantly, the variability that emerges
in data is viewed as junk, noise,
Lnstrument ervor something to be gotten rid
of. And the thinking is that the way to get
rid of it is to be more reductive; the closer
You get, the Less variability there should be.
Bventually you should be able to measure
the true, Leonte morme.In Chaos, Gletek
points out that havd to measure systems
were basically ignored and considered to be
wnscientific.
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Bifurcating systems. Scale free. All the
branch points on neurons are
bifurcating (dendritic trees). The
circulatory system is also bifurcating.
As is the pulmonary system.

Just like with neurons, there
aren’t enough genes to code
for the bifurcating system gene
by gene. It cannot be a
reductive, point for point
solution.
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With these strange attractors, the pattern doesn't
really repeat - somewhere at that millionth decimal
mark, there's a minor change which in turn leads to
a slightly different next value. These differences
amplify with each new value; this is the so called
butterfly effect (marginal impact of the wings
changes the environment slightly...)
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Neural networks. Monet,
[mpressionist paintings, pastels.
Varying degrees of understanding -
parallel processing, similarities.
Groups of neurons that come together
and can produce info from
associations, partial knowledge.
Neurons kind of team up to produce
the information.
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Traveling salesman and swarm '\I\J‘\S 6@“(‘(\
intelligence. As the ants travel, they . Q\\\/\ QM »
lay down a pheromone trail. The Aéh\“"é VQ a

shorter the path, the stronger the
scent. The scent dissipates over
time, so as second and third
generations come by, they'll be
more and more likely to follow
stronger (and shorter) trails.
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https://www.medicalnewstoday.com/articles/232635

Bottom up systems, such as wikipedia and amazon,
provide good info about the world and products.
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He closes in typical Sapolsky style,
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2 Bomes "failings" that make us feel inadequate or
not quite right, the truth is that life revolves

around strange attractors, that we are
ourselves one of these in many good ways,
and that the notion of a correct standard is a
myth.



LECTURE 22

In this lecture, Professor Sapolsky discusses the
neurological foundation of language, with particular focus
on aphasias within Broca's and Wernicke's areas. He
discusses elements of sign language and what that
demonstrates about the nature of language itself, which is
that the structures operate for linguistic purposes, not only
for the motoric purpose of coordinating the muscles of the
tongue and jaw. He also discusses elements of language
from an evolutionary perspective and talks about some of
the most famous primate subjects, including Nim Chimpsky

and Koko the ape.
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Lateralization

Human split-brain studies have helped develop knowledge about language and lateralization. In split-brain studies, the cutting of the corpus
callosum (a group of nerve fibers connecting the two brain hemispheres) is cut. These studies have proven that the left and the right brain
hemispheres have specific language functions. https://m.youtube.com/watch?v=FsM1I1Q9d2pw
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Corpus callosum:

axon fibers connecting the ;c:gmu control and
two cerebral hemispheres information-processing

center

relays messages between
lower beain centers
and cerebral cortex

lamus:
controls maintenance
functions such as eating;

:yds:m-lﬂedtoenm -. : \
and reward \\\\
Pituitary: 9
m,.nm =) e
helps control arousal — |
Pons: A 1 3
-

Medulla:
controls heartbeat and
breathing

Spinal cord:

pathway for neural fibers
traveling to and from brain;
controls simple reflexes —

Cerebellum:

coordinates voluntary
Ceret movement and balance Figure 11.11
ral cortex Limbic system Brainstem and supports learning Review: Brain structures and
and memories of such their functions
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Neurobiology. He begins
by discussing the question
of how modular the
language activities are
within the cortex. This
comes down to whether
it's a specialized function

or one that is generally

similar to other elements

within the cortex.
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Both points are used to demonstrate that it’s a separate module that

is not readily comparable to the other functions of the brain.

The Swiss Army knife analogy is probably a bad one since it”s
confusing in nature - you can view each part of the knife as a specific
function or each part as being part of the Swiss Army knife and thus
similar (for example, similar properties of tensile strength and
construction). In the end the conclusion is reached that language is

its own cognitive function.
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Broca's area is on the cortex in the
parietal lobe. Broca's area is
responsible for language production,
moving lips, jaw, larynx. It handles
motoric regulation. When damage
occurs, you get an aphasia. This

becomes a production aphasia. They

Nucleus

will then have trouble generating accumbens

(physically generating) meaningful
words and speech. They remain good

at language comprehension.

primary sensory area
secondary motor

= N and sensory area

/
anterior speech area — "}Z

(Broca’s area) > . v Y
. J J

primary motor area

% posterior speech area

v / (Wernicke's area)

\

secondary
visual area

primary visual area

© 2013 Encyclopeedia Britannica, Inc. secondary auditory area

hew
W I

M = Basal ganglia

W = Related structures

Caudate nucleus

Globus pallidus
Putamen

t— Thalamus

| _Subthalamic
nucleus

Amygdala

Wernicke's area is responsible for
language comprehension. People with a
Wernicke's aphasia will remain able to
fluidly generate words and speech, but the
speech will often resemble a word salad

and make little sense to the listener.
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(W\e/ \{ 1 :“ c S 70 é"} em Broca's and Wernicke's areas have slightly different

. activation patterns in pictograph languages, such
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He notes that although language is lateralized to
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/‘V\r/\\ _e/\ e e)‘Y\""; . S \ l<C comes in from the right hemisphere. Prosody

damage is seen in some stroke victims.
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Tourette's Syndrome is an example of the
limbic system gone wrong, as seen in its
most well known feature - uncontrolled

emotional outbursts, especially cursing. So Wernicke's

area
the limbic system is intertwined with

language production. This is further seen in

cases where subcortical areas are

stimulated and the subject says something Broca's area

emotionally loaded. The limbic system also
communicates with the right hemisphere

and effects prosody.
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B.F. Skinner and Noam Chomsky are
covered next. Skinner argued that
language developed through behavioral
techniques, essentially positing that
correct language usage was positively
reinforced and thus became more likely in
the future. This argument makes very little
sense and is undermined by the pace of
language acquisition, natural
developmental timelines that normal kids
go through, production of entirely new
combinations of words and sentences.
Chomsky, thankfully, countered this
argument and put an end to a lot of the

behaviorism nonsense.
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SIMILARITIES AND DIFFERENCES BETWEEN 69 ?57 &‘\O [037

CHOMSKY’S AND SKINNER’S THEORY

B Simkiulérilies ‘ FO A An Ex & CV“L d

< Both men have different views and theories on the same study which is how all humans |

manage to obtain grammar

+ Subject of their study is children. \ ?CV“\O d (o) {: "((MQ .

e Differences

|
Chomsky’s Theory Skinner’s theory

Innate biological ability that all h g P involving the shaping of

He believed that every child has a languag into a correct form by the re-enforcement
acquisition device'. of other stimulus.
innate learning mechanism enables a child to Approaches child as a blank slate that is filled up

figure out how the language works (Traxler 2012) by knowledge gained through experience (Traxler,
2012)

— |

The battle between Skinner and Chomgk
e gaf\s,sf Sk Y
?Mb €e £50 / highlighted many of the problematic isgues with

?0 T‘(\"\‘ﬁ Owt (H\o\t behavioriem, especially the difference between
ghaping and internal development. Behavioricte had
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little to cay about the internal workingg of the mind,
N @(U ded ne  ahls }7 a weaknesg that left them ill suited to provide the
leading theorieg in the field of paychology. This
battle over language wag a eymbolic Waterloo for
(am 6{/ O\a e @OnShredy. Skinner and enabled peychology to move forward in

more congtructive, ecientific directiong.
\
which cyold vt

hove been {)v\emiO\%l?f w‘@?hflmc,eﬂ

fo Aveante e

This is evidence of internal workings that are not shaped and molded by rewards. This is
referred to as generativity of language. New sentences, words, creations.

He also argues that there is an innate structure of language in that kids are able to
generalize the rules of language, such as grammar and syntax. Language acquisition is
further supported along the Chomsky model based on the Poverty of Stimulus model, which
suggests that more language is generated than heard or rewarded.
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As kids age they lose the ability distinguish between phonemes
that aren't relevant to their own language. Brain imaging
studies show that Wernicke's area does not light up when these
subtle phonemic differences are tested. A child in the other
culture would notice these.
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Professor Sapolsky states that new
languages are invented by kids.

As an example, deaf kids in Nicaragua
generated a system of their own when they
were left to work each other in the
school.

This evolved into Nicaraguan sign
language. In other words, the possibility
of language is inherent - if they do not
have language, kids will naturally create
communication systems.

It took about three generations for the
sign language to evolve rules, embedded
clauses, etc. So words are primary but
structure soon follows.
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Judith Rich Harris, argues that
peer influence is more important
than parental influence in the
development of language. A key
example of this is that kids grow
up with the accent of the
neighborhood around them, not the
accent of their immediate family.
This is most conspicuous when
examining first generation
immigrants.
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He cites two amazonian tribes that have limited numbers in their
number counting system, so they have a word for 1,2,3 and more than
3. The second tribe has words for 1,2.3.4.5 and more than 5. Their
accuracy is fine up to those numbers, but beyond that 8 looks like 10 to
them. The people are smart with vocabularies that include thousands
of names for edible plants, so they function well within the domain of
things that the culture is concerned with.
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Rhesus monkeys have
been tested with clips of
facial expressions with
matching and not
matching vocalizations.

Q. TR € (W
oWt

pbaets moskiy mondet s Both vervets and squirrels

give more alarm calls

when relatives are around.

Squirrels are even less

likely to warn another
orangutan macaque gibbon baboon chimpanzee

squirrel they've been
bickering with than one
they haven't.

They become very
intrigued when they do
not match up.
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Chimp Vickie had the
unfortunate task of needing
to learn to speak.

This 1950s research required
her to make a controlled
vocalization for anything
she wanted, such as food or
water. Naturally this was a
difficult, if not
impossible, task for her.
Even worse, another
researched, Kellogg from
Yale, thought it would be a
great idea to raise their
child Donald with a chimp
named Gua, maintaining the
same environment for both.

The thought was that the
chimp would learn language
from Donald. Instead, Donald
began mimicking the chimp.
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Next up, Penny Patterson and Koko the
Gorilla. Penny got a loan from the San
Francisco zoo. This research began at
Stanford, with Patterson teaching Koko
ASL. Koko could report dreams and
gossip. In one humorous anecdote, Koko
ate a plant and when questioned by
Patterson, responded that "Bill ate it."
Bill was another person working on the
project. Patterson told Koko that Bill
didn't do it, that only gorillas do. So
Koko responded that some other gorilla
ate the plant.

Yoy fattecson g Koko




Around 1980, Herb Terrace at Columbia set out to
prove Chomsky wrong and establish that chimps
could, in fact, generate real Language. So he got a
chimp, wamed him Nim Chimpsky, and taught
him ASL. A few years Lnto Lt, Terrace and others
published a lLandwmark paper arguing that Nim
Chimpsky was not producing language. He wasw't
creating words, or getting word order right.

Additionally, a fundamental element of Language
Ls that the wore words there are, the more meaning.
But with Nim's ASL efforts, his sentences were
basically babbling. The utterances were not
spontaneous (responses for Frult Loops). Tervace
ran the other projects through the same tests and
concluded that none of the others were passing them
etther, including washo and Koko.
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But, of course, we keep looking and now a Bonobo chimp named Kanzi is being taught language
and may be showing some signs of actual language use. (Bonobos are highly”social” and may be
better adapted for communication).



LECTURE 24 |
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In this lecture, Dr. Sapolsky discusses depression. He provides a history of the biological
elements, touching on the role of neurotransmitters (epinephrine, dopamine and serotonin) in
depression, and an overview of the psychological elements (and their tie-in to the biological).
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And in this lecture Sapolsky will show thatit’s
every bit as real as diabetes. You don’t tell
someone without insulin to just get over it,
but this is exactly what happens with
depression. Yet both diseases are
characterized by hormones and chemical
reactions that are way out of control.

Wwe, humans howe N O&b*ro%\éw\hg 80&(90\6\*7
;\,Q &@'\(\‘\’\r-e, 3070 /\(\OPQ, 9_(, (YY\CO\V\\\\’D 'P“POW\ H’\E
S Ak eolt caveaomaloinees | oot @euld
be worse tharn a dvease shose delfin

@Y\O\’\(‘O\@{'Q\f‘(éf{"\\ﬁ 5 Ur\Q/ oﬂf\ 0@}'}“]‘7 1o “Fﬁ@l
plealure )

fe

(Here one should pause and set aside questions of mortality for a moment. Sapolsky's meaning is
crystal clear when we think of the disease as it is - what's day to day life like with cancer, congestive
heart failure, depression? It's within this context that it can be the worst experience imaginable. As
for the mortality issue, people with cancer fear death; people with depression wish for it.)



Symptoms

Anhedonia - the absence of pleasure. This
is where nothing brings joy or pleasure.
Not good fortune, not a promotion, not an

achievement.

Grief - sorrow. Loss. Hopelessness. Signs and Symptoms
Obsessing over actions that went wrong. :
Delusional thinking. of DEPI‘GSSIOn

@
Guilt - blaming yourself for failures both ‘i? Q_ -

perceived and real. Blaming yourself for
. . Persistent feelings of Loss of interests In Trouble sleeping or
blaming yourself. Blaming yourself for sadness activities oversieeping
feeling sad and unable to do what you

should be doing.

Self-injury - injuring oneself, be it cutting, mr I N .i

SlliCide, or some Other f()I‘In Of Self' Appetite or weight Fatigue or decreased Difficulty thinking

inflicted pain. Suicide is one of the top iy T e
causes of death in teenagers.

o- 5 OOO
Psychomotor retardation - everything is ﬂ\ Hj qu
exhausting to do, to think, to move.
Gelling going is unbelievably hard. At a e b e bt oeaks

chemical level this likely has a lot to do
with insufficient dopamine. Dopamine
1sn't so much the reward chemical as it 1s
the chemical that motivates you to take an

action that will lead to a reward. Doubt oS S:C\e, '\'\/0&66 )'\'C

that the reward will happen and you get

no dopamine. ?g\\y\r\é o\l\*_ 4\'\01.“{' ““"e,
Probability of swicde
025 0P when e ?57@\/\gmo%w ve todedion

dlleviates . The pevsoN oy hevry howe e,V\OVah
oo‘rt\?h 40 Kl Ro-[her se(f.



e_o,_?le UJ»\'O Vegetative symptoms - here‘: he agai‘n
‘V stresses that this i1s a real disease with
"o biological underpinnings. There's a sense
’“’C that everyone goes through hard times and
A—kf""“e' «f A Y) feels sad and bounces back, so those that
@)f nNE don't bounce back must be milking it for
sé"oﬂ ” their own pleasure, or because they're weak
Az,g’(e or selfish. Here he's establishing that actual
(\O medical info, not people's common sense,
establishes that it's a disease as real as
diabetes. Why? The physiological data from
people suffering a major depression

>Same pesy le tecls

demonstrates a strong stress response and
d?Y‘CSfIO D) OY\L7 KLendony does so even when the person is sleeping

(and thus not able to be blamed for
S HDS deliberately thinking sad thoughts).

Sleep changes - often wake up early.

‘;‘7 lhevre ave 1Jo0s

of euvrormmsmitier oud

fheve bt 69*“*”*""\‘“4"“0

\N\\(\(\ B‘\C MHEN o Activation of stress response. Sympathetic
5 H\Q,  bvdr \w q e‘?(\d&;m nervous system gets fired up (adrenaline).

Glucocorticoids pouring out. Outwardly the

Remain in stress response during sleep. The
sleep cycles are totally screwed up. This is
not get over it. This is biology.

Loss of appetite is common.

person looks lazy and tired and like

\
(\—‘\/('WQ__S JV\.é%‘ A nothing's going on. Inside the body is going
oo &'@V\\ o ,f— daem through a massive stress response that is

similar to what your body would be doing if

«‘(\(\O\}V ge_am A’Q be’ you were fleeing an armed assailant. All the

time.

°\m_?\] coted.

Now on to the chemistry of it.

Neurons communicate with chemical messengers, neurotransmitters.
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MAOI drugs inhibit the activity of the

enzyme that breaks down norepinephrine.
N Since it's just sitting there in the synapse, it
goes ahead and pings the receptor a second

and third time. Thus the theory is that if the
person gets better, the problem was likely
- . : .
N caused by too little norepinephrine.
|
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The side effect of these? Depression. The

original theory was that it's related to the HO NH
anhedonia in depression since it was 2
believed to be part of the pleasure pathway.

The theory is good, but the catch is that the HO

neurotransmitter involved isn't
norepinephrine, it's dopamine.
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Table 1. FDA-Approved SSRIs

The current thinking is this.

Dopamine -> Anhedonia. The
absence of pleasure via the
route of hopelessness. If you're
hopeless, there's not a whole
lot of this is going to be great
let's do it signalling in your
brain. Lack that, and you won't
take action. And you won't get
results, which confirms the

Trade  Approved
Generic Name Uses
Citalopram  Celexa  Depression
Escitalopram Lexapro Depression,
generalized anxiety
Fluoxetine  Prozac  Depression, OCD,
bulimia, panic disorder
Sarafem PMDD
Fluvoxamine Luvox OCD
Paroxetine  Paxil Depression, OCD,
generalized anxiety,
panic disorder, social
anxiety, PTSD
Sertraline Zoloft  Depression, OCD,
panic disorder, social
anxiety, PTSD, PMDD
Vilazodone  Viibryd  Depression

OCD: obsessive-compulsive disorder; PMDD: premenstrual
dysphoric disorder; PTSD: posttmasanatic stress disorder;
SSRI: selective serotonin reuprake inhibitor.

original hopelessness.

Norepinephrine -> Psychomotor
retardation. Norepinephrine is
essentially a stimulant (which
is why it would raise blood
pressure) .
lack of stimulation and thus
less movement and less energy
directed toward movement (and

A deficit leads to a

toward feeling energized).

e V\@V"\D‘:“\“’D
Symnboms ~result o
e doxie naxfure
OF ecombined defiets

thing.

Serotonin -> The grief and guilt
The obsessive part of
the actions is majorly
implicated, as i1s seen by
evidence that OCD can be
alleviated with SSRI drugs.

VS hese >, ke\/ Neurd Fvomnenttevs.

Substance p is another
neurotransmitter that tells us about
the biological nature of depression.
It's released when the body
encounters pain (acute or chronic).
Drugs that inhibit substance p
signalling can relieve depression,
again demonstrating that the body is
using real pain pathways to
experience psychic pain.

Substance P

Na*
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Sitting atop the reptilian brain is the
limbic system. This is the main
section for emotions. And it talks to
the other sections of the brain. To
wit, it triggers responses in the body.
Finally there’s the cortex up top.
This is the thinking center. And it’s
capable of triggering a full-on stress
response in the rest of the brain and
body through thoughts, which are
simply neurotransmitters being
dumped over and over again
(especially when there’s an obsessive

quality to them).

LIMBIC

The more the thoughts happen, the SYSTEM

stronger the pathway and the more
effective the signalling. Thus a
depression is, at some level, simply
the cortex whispering endless sad
thoughts to the rest of the brain. And
once this starts, the biochemistry
shifts until the cortex gets caught in
its own trap and can’t not think the
thoughts because all the signalling is
already repeating them endlessly.

hypothalamus
amygdala
hippocampus




