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There are specialized cells within the pituitary that release

their specific type of hormone.

Within the hypothalamus, depending on the neighborhood

that a cell lives in, the effects of the hormones will vary. £
Fig.3.2 : Transmission of Nerve Impulse through

There is a lot of communication between the cells and the Synapse
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A better example ie Type [l diabetes, in which cellg grow regictant to ingulin after
being overstuffed and overgtimulated for too long. Too much ingulin leads to fat
celle rebelling and no longer "accepting” inulin'e requeste. Thug even more
ingulin hag to float around in order to find a cell that wil take on the blood's
sugar. f it doegn't the pergon becomeg hyperglycemic and ig at rick for a
diabetic sugar coma. Eventually the pancreag can burn itg ingulin producing

celle out from their overproduction.
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sweat production
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digestion
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Coandion
- .
Parasympathetic Sympathetic
Brain activity Brain activity
decrease i
bolic rate Metabolic rate
decrease increase
Dilates
pupil
Stimulates T
flow of saliva nhibits flow
Parasympathetic of salive
Cranisl Slows Accelerates
Secral heartbeat heartbeat
Dilates
Sympathetic Constricts bronchi
s bronchi
Thoracic Pre /M:h D\ Inhibits
Lember k// peristalsis
Ganglion Stimulates R Pl and secretion
Adrenal Medulla ar:d N o ~ t Conversion
B - of glycogen
il 2 ol to glucose
Stimulates 4
i b i Secretion of
Fre=] release of bile i}
Medulla D00t drenaline and

noradrenaline

Chain of

C ympath \ Inhibits
bladder ganglia @ bladder
contraction
Stimulates
sexual arousal, A Stimulates
erection :’ orgasm,
of genital P ejaculation
PARASYMPATHETIC {' A SYMPATHETIC
NERVES NERVES
Excitation vs. Inhibition of
Organs Constrict Dilate
pupils pupils
+ SNS not always excitatory - ex. Gl tract
* PNS not always inhibitory
+ NEED TWO DIFFERENT RECEPTORS for each Stimulate Inhibit
system! Saliva Salivation
« Sympathetic system can have
on some organs (ex. heart) and Slow Increase
on some organs (ex. Gl tract) heartbeat heartbeat
Parasympathetic system can have excitatory ACh
receptors on some organs (ex. Gl tract) and
on some organs (ex. heart) Constrict Relax
airways airways
Stimulate Inhibit
activity of —/ activity of
Stomach Stomach
Stimulate Inhibit
gallbladder —/ gallbladder
Stimulate Inhibit
activity of activity of
Intestines Intestines
Contract Secrete
bladder epinephrine &

norepinephrine

Relax
Bladder




Excitatory NE receptor ‘ Heart speeds up!

What about emotions?

* Need the limbic system (emotion, behavior, memory)

too - the emotional area of brain surrounding the
hypothalamus

So what about mammals?

Stop digesting food

» Center of regulation of
the ANS is the
hypothalamus.

» Contains cell bodies of
ANS (that send
projections) or it is just
one synapse away from
these cell bodies

And this is actually
called the baroreflex.
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Multicellular life is all about
COMMUNICATION

Type of Range/Speed/Specificity

Communication

Cell-Cell Short-range, 1:1

Contact Passing note to neighbor)

Paracrine Short-range, Neighborhood
(Whispering to several neighbors)

Neuronal Long-range, Fast, Highly specific
(Texting your friend during class

*Endocrine |lLong-range, Slower, Very Widespread!
(Steven sending email to entire class)
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Thank you Hormones!
2 great advantages to global

communication
+ DEVELOPMENTAL: Coordinated
transformation of all cells in organism

+ ADULT ORGANISM: Coordmation of
body’s response to a given environmental
trigger

HO

HO NH,

HO

dopamine

Hormone vs Neurotransmitter

Comparison Chart

Organ System

Mode of
Transmission

Transmission
Speed

Transmission
Distance

Unique
Capability

Endocri

Through blood
stream

May take a few
minutes or a few
days

Act on a distant site
from where it
is produced

They affect
physiological
processes such as
growth and
development,
metabolism, mood,
sexual function,
reproduction, etc.

Amino acid-based
hormones and
steroids

Regulation of the
target organs and
tissues

eacts in direct
Ximity to their

ssing action
m the
axon of one neuron
to the dendrite of
the next neuron

According to
Facilitation of lon

According to
structure: Small
molecul

Only capable of
imulating
‘yrmp', C
neuron
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Peptide vs. Steroid

Hormones

Interaction with Target Cell

P‘Pf,,j " hormone

P‘Ol,luuyl.
protfein

Onset: Quick

Duration: Short
Main Effe S8 peptide hormones YNy ct: Transcription

S’h"‘;‘xhov"""'

D

&

Rbered

™~
+n-w"ﬂ'°"

Onset: Slow
Duration: Long

they can travel freely

tne harwonel adwity
n the boéﬁ :

The pituitary excretes seven major hormones that can
be organized under the acronym FLATPeG. Why this is
the best word is not at all clear. The hormones are
follicle-stimulating hormone (FSH), luteinizing
hormone (LH, ICSH), adrenocorticotropic hormone
(ACTH), thyroid stimulating hormone (TSH), prolactin
(PRL), beta—endorphin and growth hormone (GH,

STH).
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Nervous System Control

of Hormone Release
The Pituitary

Rest of brain

Hypo

€0

Auterior Hormones | Anterior Posterior Posterior Hormones

FSH e I P Vasopressin
LH Pituitary Pituitary Oxyrocin
ACTH

TSH
Prolactin
Endorphins
GH

Hormone Action on the Brain

Hormone to Neuron: An Epic Journey

Can it get past the blood-brain barrier?

1.
2. Does the neuron have the right receptor?

3. Once it binds, how can it influence activity?

Within the hgpothalamus, clePending
on the neighborhood that a cell lives
in, the effects of the hormones will

vary. There is a lot of communication

between the ce”s and the hormones.

Nervous System Control
of Hormone Release

Hypothalmic-Pituitary-Adrenal (HPA) Axis:

Just one
Example of
Brain-pituitary farge! organ axi

C\
I might even choose not to
tell you what CRH stands for.

STRESS

Negative
Feedback!

kS




Tight
Junction

Basal lamina
Interneuron
0900
- o
‘ Astrocyte

= =. Endothelial
---------- - cell

Perivascular \ .
macrophage Microglia

Plosd brain baviev

Pericyte

TAKE HOME POINTS

* Steroid vs. Peptide Hormones
— Structure, Transport, and Effect on Target Cell
* Nervous System Control of Hormone Release

— Hypothalamus, Ant vs. Post Pituitary, HPA axis (and negative
feedback)

* Hormones on the Brain

— Blood Brain Barrier, the Importance and Diversity of
Receptors, & Impact on Neuronal Activity
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Research in the 1980's showed Dale#2 was incorrect. Researchers discovered that not only would the neuron itself have more than one
neurotransmitter, but the vesicles themselves would have two types. A few even have three types. Generally the types are structurally very
different, perhaps a single amino acid and a complicated protein structure. This impacts speed of action. One of the neurotransmitters will have
receptors for it on the neuron itself (bookkeeping).




He then sidesteps into his favorite topic -
glucocorticoids. Why Zebras Don't Get Ulcers

is mainly about these guys. gz%

‘NE; Xe/ o\ O V{D
In short they are stress hormones
(hydrocortisone is the human equivalent - &:] /j:::]
it's a steroid that is used for its anti-

inflammatory and immuno-suppressant effects.

These steroids are different than anabolic
steroids that weightlifters use for increased
strength) .

He cites the example of the stimulation of
ACTH by the pituitary stimulating release of
epinephrine and epinephrine (adrenaline and
noradrenaline) .

These are activating hormones that tell your

body to get ready for action, whether it be ﬂ%(:jo
running, fighting, killing a squirrel or //\\\\\\\\_—’/[
fretting about the mortgage. In the short

term they redirect energy to your muscles,
enhance your focus (mostly) and put you in a
stimulated state. V\
WY

In the long term they burn you out and leave ,
you vulnerable to cell damage and death CALK&<3
(heart disease, stroke, Alzheimer's). It's a

fight or flight stimulus mechanism that

ignites under stress and, as such, is great

for handling real stress but can be

disastrous if turned on too often.
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(Action potentials work as all or none deals, so once the threshold is
reached, it's off to the races.)
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There are negative feedback sgstems that can sense amounts of the
hormones in the bloodstream and turn off the activity when the
aPProPriate level is reached. This is done in part bg autoreceptors,
which are on the neuron itself. So when the vesicle opens, one
neurotransmitter floats across and others in the synapse will float

back and hit that synapse.

There's some internal calculation that the cells do that rcgulatc what
the conversion rate is. DisruPtions of the correct calculation can
cause hormonal imbalances and behavioral Problems, for cxamp[e
dePrcssion‘ Often one of the neurotransmitters will work exclusivclg

on the autorecePtor while the other heads out of town.
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MECHANISM OF DEPRESSION
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Stress
e ] O\

o) (e
depressant =
!

N
Tryptophan Glucocortico-
break down | steroids

Neurotoxic Depletion Inhibition
metabolites of serotonin of neurotrophic

\ precursor / factors

I Depression I

=% Excitatory/stimulating effect
== Inhibitorv/ counteractina effect

The brain regulates levelg of hormoneg in the body. If
there are too few, it sends an excitatory stimulug to the

hypothalamug. [f too many, an inhibitory etimulug ie gent.

The brain aleo monitorg and regulates the rate of change.
Thig tends to happen more for the short term, while the
amount of the hormone in the bloodgtream ig generally
the longer term measurement. Exactly how the rate of

change is counted by cells i not currently known.
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Auto Regulation can occur when an organism
becomes used to large or small amounts of a

stimulant an adjusts itself to it.

If a lot of a hormone is present in the bloodstream,
the body will begin to down regulate the amount
of receptors for it (a sort of feedback control
method in case the other system is producing too

much).

S8y 10 predict @ Ungeratand o

CHRONIC SSR1
TREATMENT IN
EPILEPSY

EPILEPTOGENESIS

ACUTE SSI
TREATMENT IN
EPILEPSY

EPILEPSY AND &
DEPRESSION 1B

W Receptor

Y SERT

@ Symaptc vesicles
containing serotonin



If there's too little, the body can increase the sensitivity of the receptors to the hormone.
Problems come in when you don't compensate enough, or too much.

He mentions that this is probably an issue with depression as it relates to the
neurotransmitters dopamine, serotonin and epinephrine. Patients experience a lag time
from starting to take the pills to feeling better. The amount of the neurotransmitter
changes within minutes to hours while the receptors change in days to weeks (which is

typically how long it takes for the pills to help)

o bresd Cowd‘c O>
This example actually makes little sense because it &( NG
implies that the massive dose would lead to down
9
regulations , not increased effectiveness and does as S
ceos gebsd

not explain why there wasn't an up-regulation. \°
oY ‘ 'G y) <

However, this is mainly because the point he is d@?«rd

making has more to do with the regulation on the

releasing axon terminal, which is better explored in

the lecture on depression. (This is likely what the

girl asks him at the 45 minute mark.)p)

The next point he makes scared me o much [ couldn't

Qe

JANNE drink a beer for weeks! He returng to the igsue of

glucocorticoidg in the bloodstream and noteg that the

What to Know About Cipralex (Escitalopram)

Serotonin Reuptake Inhibitors (SSRIs). SSRIs
used to treat disorders such as:

Cipralex belongs to a group of drugs known as Sek
increase serotonin levels in the brai

negative feedback will down -regulate the releage of
CRH once the appropriate level of glucocorticoids hag

been hit and that each hormone hag ite own procese

P o going on that the brain ig congtantly up and down
Post-Traumatic Stress Disorder (PTSD)

regulating through those feedback system. Incredibly

complicated and delicate in appearance.




Start megeing with any of that and the whole thing can be
thrown out of whack. (In fact, this i what happeng with gome
drug uge, meth ‘for example, in which the dopamine system gete
g0 gcrewed up through the auto regulation process that normal
amount of dopamine have no effect and the pergon can't even
feel good enough to feel crappy without meth because there's

virtually no functional dopamine!)
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fluid

membrane

Cytoplasm

/’@ﬂ@
.
DNA 000@

Receptors are often made up of many different
proteins, a complex of proteins. They have a lock
and key pattern to receive their ligands. The shape
is made from the proteins, which are coded for by
the genes in the DNA. So if there are three protein
shapes, we're talking three pieces of DNA.

This introduces the potential for variation. And
what follows is a range in working slower, faster or
even not at depending on the gene expression in

those proteins (harkens back to the earlier lectures

pasma 3‘3&'&?3\. é—/ Ligand - a neurotransmitter is a ligand for a
— \ neurotransmitter receptor, a hormone is a ligand for a

' hormone receptor. The ligand is whatever the receptor

Intracellular receptor% & p g p

normally binds (like a baseball to a baseball glove, the
(ﬁ\ baseball is the ligand).

Forms of Chemical Signaling

Autocrine | A cell targets itself.

&=

Signaling across gap junctions | A cell targets a cell connected by gap junctions.

Signaling Target
cell cell

Paracrine ] A cell targets a nearby cell.

Signaling L4 Target
cell cell

Endocrine [ Acell targets a distant cell through the bloodstream.

Signaling Target
cell cell
bloodstream

— D
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Cells can create changes by impacting their receptors and causing
changes on the receptors. They can cause degrading of the proteins
or replacement. This will in turn impact how well the receptor does

its job.

Glutamate, for example, is involved in learning and part of how it
works is by changing the shape and functioning of the glutamate
receptor, making it more responsive.

Of course, this can also go wrong, for example by causing it to be way

too receptive and easy to excite, such as is seen with epilepsy when a

stimulus will provoke way too much of a response within a section of

the brain.

. Another complication is that receptors can bind more than one ligand. Gabba, for
‘00\ (ﬁ example, is the primary inhibitory neurotransmitter in the brain. It works by binding
8\0&0 to the gabba receptor on the transmitting neuron and thus making that excitable
U neuron unable to send its message (like closing a gate). It works if and only if the
. ;d\“\" 7 transmitting neuron is attempting to send a message. It prevents that from
(" S cd\& é completing.
eo ? < é The gabba receptor also binds major tranquilizers (barbiturates), minor
5 tranquilizers

(benzodiazepines - valium, librium), and derivatives of the hormone

O O a oftag v,

77‘
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Gabba works by blocking the excitatory neuron, not the receiving end. It does so on the axon, not the dendrite.
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The Triune Brain
One mind, three brains

In the 1950's neuroscientist Paul MacLean

. e
presented the triune brain model. The brain is =
divided up into three sections. Language o Limbic

foding oncs System

Basal
il Ganglia
i I

Brainstem) o 2 ——Reptilian Brain:
instinctive responses
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He then mentions Ondine's Curse (Congenital Central Hypoventilization Syndrome) involves a disruption in
this mid-brain area. Once the person stops actively controlling their breathing, they stop breathing. Ultimately
you die of sleep deprivation due to constantly interrupted sleep.
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Antonio D'Amasio's Descartes Error is recommended for more information on this topic.
https://youtu.be/3DHh8OOBo}4
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Pituitary Gland

Hypothalamus

Pituitary Gland - secretes hormones that help Pituitary stalk

regulate growth, blood pressure, aspects of Uﬁ
maternity, lactation, sexual activity, thyroid gland
function, metabolism, water balance, water levels
(osmosis), temperature regulation. Works along with
hypothalamus.

Anterior

Hypothalamus
Fornix
ofhippocampus\ I
¥
T
) - ,
rupattelens 7 4 ; Hypothalamus - links the nervous system to
. S | P the endocrine system. Connects with the
Optc chizsm”™” g ~ pituitary gland. Involved in the same major
' processes.




Amygdala - involved with fear,
anxiety, aggression and sexual
motivation. It is centrally involved in
the formation and recollection of
emotional memories.

Septum - a dividing
section within the limbic
system.

Hippocampus - majorly involved in spatial tasks
and hugely involved in the conversion of short

i term to long terms memories. A central location
of neurogenesis.

LIMBIC SYSTEM STRUCTURES

Singulate Gyrus

Olfactory
Bulb

Hi
Hypothalamus PRCCEEES

Amygdala Mammillary
Body

Mammillary bodies - They, along with the
anterior and dorsomedial nuclei in the
thalamus, are involved with the processing
of recognition memory. They are believed
to add the element of smell to memories.



Thalamus - Its function includes
relaying sensory and motor
signals to the cerebral cortex,
along with the regulation of
consciousness, sleep, and
alertness.

Dorsal Striatum

Putamen

Nucleus
accumbens

pathway
Nigrostriatal
pathway
Tubero-

infundibular
pathway

Substantia
Nigra

o \entral
Mesolimbic

pathway

Nucleus Accumbens - this is thought to
play an important role in reward,
pleasure, laughter, addiction, fear,
aggression and the placebo effect.

Frontal lobe

r‘/ /’:f“\ A‘\. \
o Xm/’
\I = -
N """ Thalamus

\\ \/ ) Hypothalamus
Cerebellum

; \
/ /" Manmillary body
oy Brain stem

Yi‘_’\[]Ventral Tegmental Area - this is
important in the function of dopamine
within the limbic system and is, thus,
involved with the natural reward
centers of the brain. It has a role in
addiction, motivation, depression,
intense emotions, several psychiatric

Nucleus accumbens

And the last piece the prefrontal cortex (or frontal cortex),

PREFRONTAL CORTEX =———————>
DORSOLATERAL PREFRONTAL CORTEX
ORBITOFRONTAL PREFRONTAL CORTEX
VENTROMEDIAL PREFRONTAL CORTEX

"71" 'f\‘

including the anterior cingulate. It is arguably the cortical
N\ component of the limbic system. The prefrontal cortex is
involved in emotional items like impulse control, long term
planning, delayed gratification. It isn't fully myelinated until
the mid 20's, thus accounting for the changes people go

through from the teenage years to their early 20's and on

to adulthood.
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For example, in patients with PTSD the amygdala is enlarged and more
metabolically reactive than normal. People with long term major depression
will sometimes have a smaller hippocampus due to ) ASL
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However, he notes issues with pathways vs. nuclei and the overall complexity which make it
overly simplistic to boil something down to a simple rule along the lines of this is the center
that does fear for you.

There are simply too many connections running back and forth everywhere to
define the brain that way. Additionally one has to be an ethologist to place the
behavior in context (aggression versus predatory behavior).

Social structures also impact the expression of behaviors. A dominant animal will show a
threat gesture while a subordinate will inhibit the behavior:

The takeaway is that even though that's the part of the brain that "does" a certain
behavior, it will not be expressed. This points to the importance of knowing the
individual as well as the species and also demonstrated the complexity of the

brain.
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Mammillary bodies - aspects relative to maternal behavior.

Prefrontal cortex - maturation, correct sexual behaviours , correct context for aggressive behavior.
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VTM and nucleaus accumbens - this is the part
of the brain that has all the neurons involved
with the release of dopamine (a neurotransmitter
deeply involved in pleasure).

It's the part of the brain that cocaine works on,
that all drugs work on indirectly (including key
elements of addiction).

This part of the brain activates when you are
anticipating getting the reward. More so, it's
about powering the behavior you need to do in
order to get the reward.
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Dopamine is like a homuncular version of Tony Robbins running around in your head urging you to take
action. If you block the rise in dopamine, the behavior won't happen, the rat or monkey will just sit there.
Thus it is about stimulating the pursuit of pleasure rather than simply rewarding pleasure itself.
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use

ohsS
AS AN EXAMPLE HE MENTIONS THAT SMILING CAN HELP GW\O" AL
CREATE MORE POSITIVE EMOTIONS, EVEN IN SOMEONE
THAT IS DEPRESSED. (THE DIFFICULTY IS OUR OLD PAL
DOPAMINE WHO IS OFTEN LACKING IN A DEPRESSED
PERSON AND WHO IS NEEDED TO GET SOMEONE TO TAKE
THE ACTIONS NEEDED TO PRODUCE PLEASURE) .
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Tne WELLESLEY EFFECT IS CHARACTERIZED BY THE PHYSICAL CHANGES WELLESLEY
STUDENTS UNDERGO, THE MOST NOTABLE OF WHICH IS AN INCREASE IN APPETITE AND IN THE
CAPACITY OF THEIR DESSERT STOMACH. THIS INCREASED HUNGER HAS LED TO AN INCREASED
FIXATION WITH THE WELLESLEY FRESH WEBSITE FOR SOME, AND HAS EVEN BRED COMMUNITY
AMONGST STUDENTS, WITH STUDENTS POSTING ON YIKYAK TO NOTIFY THE WELLESLEY

A PHEROMONE IS A CHEMICAL THAT AN ANIMAL PRODUCES
‘WHICH CHANGES THE BEHAVIOR OF ANOTHER ANIMAL OF THE
SAME SPECIES.
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Minutes to Ejaculation
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N\D\_)j M\K/ Peter Owen (London) 1969, Scott-Townsend (Washington D.C) 1992.

N
* \ /
o\ju,\ok N in pthev Ame of ‘ 4
ces ovd lndion
=S¢ hnnan

Q  meteyen noresS he et of  pr gesheon

® Trn ove laxion fime_ (Zwelez Fee| wove (>odv bo'réf»a
afec lex-

low s moles dees ¢

——

7 \,\‘,a\\ testozhones avovC exto

| behmviouv € vice versa -



?» Fex0 fesosiome doesrt x5k « yh won't wovk.
Mé*\"ra*'lb"'\ &55“"\ ke ‘\&r 2ex o -

;7 %\rw\ -\—WZ.’S‘Q W\AKC,‘(.\’ ‘f\‘\a\f\
T A ‘o %O\W\ wusles
Xy YoRke Shees s §

5‘(\.\‘( wah! \\‘L%O‘{‘ AN

-? > W A ' yovd ——
ot ) 3’ ‘3( o 100 0/ loor)- 1Ok
‘Y\P\‘r\‘v\ M‘I\ éOQd . \m’\//\“\(—‘ Lesfodyyn e

e S o eD velaoN Lerwean ]ea\m'md/

Q\J\m\,zx\cez 2w S e
0 ew kO aﬁ aboowt  EeX @a\va O mv\?d AR ence. Fnad Sheex
Q)F W\og)e?@\f
° bool)\o
orC oo 2Ob1‘0\ \ »
y Ms plimge ™ g Sperdig Hmed
¥/ \

be s 30\70 reades

N
)7 ?0 ) Cm’tz» wothesx rodel ‘14\5 NN g -
0

=7 Eoderpod 1mece

:>//__//2

;> ‘(’b\N 6@&1@«\ eanbe_ dic\'o&e& 197 @\~ov~o 60 S

et —7 T

~ 0AT



:—/—7 aev\,efb 64\90'\' wiHn Sedual ©v=teninHom / defon pipatisn

Bov\ng @NW\PS hot\’e, ’F@MC dow\\V\ancL Cobhar  Hhoun rle .

«H'\.U( have vewy diffrent 'SGZCFFC:“UY‘Q_ o
N s o
77 His encovnter dovrain J—keov7 =
S@?‘é‘-’o‘( Qelechon . not O'V\L‘-»] C}\"Ps o
Bowobd aswell as h uman oS e F}I/\e_y ot om\7 en A"'QL
™ Sex (ov V‘C,F\PD&LA:Q_V:*Q%C) o~ fun .

’}7 “Q@V"L e ’F\[ Cke_'?' WSS v eaQ\vA‘tVa vf\_o\-“"e Se(ed Ra1a)
’;7 VV\.O‘QQ. Jo.\rchna 11’\ W\a\eu

= Spvem  Cown-gridn e
77 O\»@m‘wal ~elesees for reduce it vent

,Q@W\Oke’ GO\)“%@PS’@"“'G‘( c (mu&tb]

=7 Yv\\.\éﬂa oStvess




LECTURE |7

)

o Ao e ke mei€ com iRy

oo Npegy\og},o\c o) o

. Zexk
e
1 e S?e/c‘@} er,“{vwx\CS Aend to he OV &
N
8%

O 1Sve Yoo noales —Re, Newt Lyovl | eonkey
g jobof Bed  gpeedes | fhey dend to hove
Koora‘?-“f 20&7 Pd\‘\ﬂf Q.Jr\’\e/7a CQMPQ+C OkdmNmé?V_
adnew Lemale fo \r@.\waéwg

femrt™

make/

Now whod abous nownosextuaity evolufi 00 % ore
;\\(\T\OU‘S\‘@JCM?' 3 theo—e5 Aﬁj\m\'\wa ooy d ——

Hne e hasbean 6@0@}1\@ @Q)WF’O’Y\Q\(\{/ ‘1\\/\ JH/\LS

@ h@*w%yfaoﬁc‘;—m j)or o\\réumemt/—

/_/'




(hatever™ Qunc 9%@\/\66 e ~reelent ke
%\C \NoW\O %7‘7 a%c PQ’\(\VW o\éjf\(\"‘&- One. F\/\Dév&gaﬁ
Lehragiovad Q\«ev\&ty’fa Lo et de cvertee
CePednekve  SweelSe but hetvo 2790h e form
one -fovn b dhe \odmjr?wé, wa RS
| \ pind vy el o
__%(6@‘\@ ve Lo v

@ %@v\o\@w &@P@\Qem& %Qn@HQ AL d\/m@yﬁ; g

3&( 75 O~ a(ZN\ZI\‘(LC,@LW7 ’\r@fv\ocllMQ’\"lVQ_ (-k\(\f/\\\Jt‘ 4\/\0\}
DN genden S \ma\qA@H\f\e $ Q/\Q,C’)F@LSQ5
e e weAtve Sweess. $ 1~ e %va&e\r* \JrzS

\(\Tﬂa\f\‘( O\C\“?l«v& a N eresse \(\(,chLMz_qu\/C_

$S -
Syee Qb\f NS S ) J.))(\(/@&T mon et has a

\rixae)\(‘ Y‘&PY\O&N\L}('\\/C rg\‘yg KN F@mm\@ ﬁié,\\gy\%
"W Hmzma [Qg! Uironnduve,

@ %\@\pew ok the nest & Tdividuwal Luho
- A\nmc&‘\)rior\alt7 '

(W gasbing 00 copieS of dhere yenes Jivectly
\”\ékﬁ&é Q,\)‘»\V\k\ XV\(\67° NN E é/@{‘f'\a \\$ @)Q\D@y\&zv\z
esouvees o \(\6&?1\4@ Hae i v g’x\@‘i‘nasv



‘FD\I\EV\S\’@\WKQ %e\r@ év\mc7a S&Té Lobtn

N XAN=! hrobherd  Shwldhowe S veveased N Cprodck
okeS - ZAS S‘@\QC)(W\ Lind  of Oxva\nmey\to

Sywm@ﬁ cal 4 odtvockveness o

k!:tps://ev«.m.wikipadia.org/wi.ki/ Facial_,s:jmmd:rj

(a)
Original

(b)
Symmetrically
Remapped

()
Left Mirrored

(d)
Right Mirrored

dhemoce avemie ¢ Sy eheol dihcfrce

Mne amove  adbrctive  dhe Perfen 15
Qo\(‘(_’;e'tﬂréd r\ﬂ\o@o



Labi @St QmankhS

\ w& Secohdo.rj sexual characteristics as

Q% 0\,6@, e ONT 7 indications of health, high energy and a
‘o o & ?‘( ko powerful immune system. Their sperm may
- e & be more fertile. Ancther study showed that

@% O 5&‘[?(\ although women generally show a
?&C,@ L preference for males with defined

secondary sexual characteristics (strong jaw,

high forehead, muscles, tall and dark and

fesple whe have STW\M’\"'\M handsome), the longer the Life expectancy
foces ove Heifer of people within the culture and the better
dsnesy L the SES, the Lless this preference was shown,

o™ -
In theory a Lot of this might be about

avoiding infectious diseases, The

counterpoint is found among vultures who

can show off their secondary sexual

characteristics despite infection - look how

good my DNA must be.
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The hahdi.cap Principte is a k«jpokkesis Proposed b'z Amotz Zahavi ko
explain how evolution may lead to "honest” or reliable signalling
between animals which have an obvious motivation to blubf or
deceive each obther.

It suqqests that costly signals must be reliable signals, costing the
sighaller something that could not be afforded by an individual
with less of a particular trait.

For example, i sexual selection, the theory suggests that animals
of greater biological fitness signal this status through
kaudicqppihg behaviour, or morphology that eﬂ:ecﬁvety lowers this

ualiby,

he central idea is that sexually selected braits function Like
conspicuous consumption, signalling the ability to afford to
squander a resource. Receivers then know that the signal indicates
quality, because inferior quality signallers are unable to produce
such wastefully extravagant sigials.
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Bandwagon jumping - if 0\@\ o 211

others appear to like a

particular being or a being . . .

with certain traits, the odds (I/Y\?aj\f“ bb\/\d(v‘&d SQGU@S Serkel

are that the female will d‘ N @i
10N appein &Y P

suddenly be interested in the gege PP % 6
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Aggression is innate; learning is about the
context within which it’s acceptable. The
same behaviors can be award winning or
felony record producing.
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Govmercids ghuet lampe,

Top down or bottom up hierarchies. In top down a single dominant individual (usually male) sets the
rules and enforces them with aggression. He takes the best for himself and will fight and kill anyone that
tries to interfere.

This is chimps, baboons, Republicans. The bottom up version, as seen in vervet monkeys, is rule by
consensus. The guy in charge is in charge because others want him to be and he rules fairly. This is
democratic rule, this is the noble chief.
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T his also points to another distinction about aggression. We are
e}('\meé generally comfortable with someone getting what they deserved, but if
Se™ iy 250 2 the violence goes beyond that point, we are very uncomfortable with .
o .

e \e, Lven within the hyper violent world of a UFC fight there are
65 X carefully coordinated codes of honor - tap out and it's over, too much
= domunance and the referee ends 1t, get a guy in a dangerous hold and

. instead of tmmediately myuring him and the opponent will wait for
\V\% . lum to quat rather than actually completing the move.
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Charles Whitman, mass murderer, went up until the belltower on U'l"s Austin
campus and shot a whole bunch of people. This was one of those cases where all the

people who knew him said he was such a nice guy and where did this come from.
On postmortem he was found to have a tumor in his amygdala.

In this case what's happening with the tumor is it's stimulating the activity within the

: amygdala.
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Williams syndrome is a developmental
disorder that affects many parts of the
body. This condition is characterized by
mild to moderate intellectual disability or
learning problems, unique personality
characteristics, distinctive facial features,
and heart and blood vessel
(cardiovascular) problems

Reduced head/brain size
(changes in the limbic system)

Hypersociability

A i o ‘Elfin face’

Reduced visuospatial ab_llltles (short philtrum;
Enhanced gaze attention shortand flat nose bridge;

Decreased aggression wideseteyes)

Increased attentive behavior
Anxiety disorders and attention
problems

® / / Pointy ears

s SMall and retrussive jaws
Small and short teeth

b : : Short stature
normal response o Growth retardation
the HPA axis A/ duringinfancy

ortisol to

d P ing tasks;
increased oxytocin and vasopressin basal levels;

abnormal adrenal function)
“—— Accelerated sexual maturity

Depigmentation (particularly, in the eye)
Premature graying of the hair =i
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Social phobias. Any face invokes activity in the amygdala.
For depressives the amygdala becomes more active when
they are shown something sad. Perhaps what the amygdala is
truly tuned into is whatever is scariest to you.

Us and them. Another role for the amygdala.
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f cogpnikation

Dopamine drives goal directed behavior. Dopamine isn’t so much the O(r\oe’
reward in the pleasure pathway; it’s what drives you to do the action in ~ e “ &s{
order to get the reward. 0 ce
Lo N
P g
Executive function - grouping, ordering and remembering. Strategy. This _Z;F\

is a big role for the frontal cortex. People with damage to.the frontal cortex
don’t use cognitive strategies.
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They have a high metabolic rate,
which in turn means they are
F— more vulnerable than other
do

& \(\‘l 2 k{w e U,_‘XY\ neurons. The good news is rules
A0

can eventually become implicit.
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Prineas (,ACE, FOREMAN ON RAILROAD CONSTRUGTION LINE IN VERMONT. A \‘\( ) >r \ d €

DYNAMITE EXPLOSION PROPELLED A METAL ROD STRAIGHT THROUGH HIS HEAD V\[\A \ ’ld WV& AV Q r\' h
|~

AND FRONTAL CORTEX. PHINEAS WENT FROM RESPONSIBLE TO, WILD. THE (

. o . T - SR N ” A ,
SIMPLE CONCLUSION WAS THAT THE FRONTAL CORTEX REINS IN  ANIMAL @‘S?\*‘OK U\VVW\BL

BEHAVIOR.
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hove o Hé&my of  conw Live heod tuvng

fo e Leont of e heads s con creode
%:\(‘G'Y\% x L dD\VV\m € o  hits to the front or back of the head can cause this type of damage as

conecussions oceur whew the brain gets slammed around inside the skull.
The damage is often seen ow the opposite side of the originating blow as
that's where the brain was shoved.)



McNaughton Rule - can the individual tell the
difference between right and wrong? McNaughton
was a paranoid schizophrenic who attempted to
kill the British Prime Minister back in 1849. The
man was so over the top psychotic that the jury
basically ruled that he was too far gone to be
expected to be responsible for his actions as he

clearly was thoroughly disconnected from reality.

The giveaway is any attempt to cover one's tracks.

After Hinckley was found criminally insane there

was massive backlash across the US.
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/\ h& (@re‘(\srﬂ\\ @;6“”%6)(' 5 |enet However, environment impacts what type of

behavior emerges. In the end the result isn't

TN Aot "a R EM al 66’19 - always violent.
A
NS U'Y\% ‘7‘6 Q& N io\ ’ﬁ AN Where the challenge comes. in is what do you
do.with someone who has 100% of the cortex
aveam & 5@ odd vP\UO@M‘ messed up? 99%? 95% Where's the line? Is
there one?
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_earned reward are much greater in teens than adults. Thus unexpected joys ~ ulen 6@@\& e
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Highly regimented people have high metabolic rates in the
< (PS5
\p\“\ U ¥ frontal cortex. Sociopaths not so much. When tested for non
e emotive tasks, it takes much more effort metabolically for a

o $M ¢ sociopath to activate the frontal cortex pathways (say for the

e b months backward task).
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Studies suggest that by age 5 there are already measurable %@X\E/\{\w 7 fﬁ% 6
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differences in the thickness and resting metabolic rates of {T{ Q’V\\""‘\ QJQY‘A@ )X
the frontal cortex in different socioeconomic groups. Ahe
Different levels of glucocorticoid action are also evident Qo 4 Jo hove

(glucocorticoids are stress hormones that, over time,

degrade neurons). NN €~ W(@ .( i VCJU\IVHJ

M. amB&m\a also
PG to vequlake e fenial epvhesxs

letexal h]‘P"{"”\“lW’“US — feod A equishon noTt
Prjg;v*&.éé%mf\



ANTERIOR CINGULATE. PAIN, COMPASSION
PATHWAY. FEELING THE PAIN OF THE WORLD.

JOsH GREEN OF HARVARD CONDUCTED
EXPERIMENTS IN WHICH PEOPLE WERE
ENCOURAGED TO IMAGINE THE FOLLOWING
SCENARIO - YOU'RE A JEW IN HIDING IN NAZ|
GERMANY. A CHILD IN YOUR GROUP IS CRYING
LOUDLY AND IS GOING TO GIVE YOU AWAY.

IS IT OK TO SMOTHER THE CHILD?

PEOPLE WHO ACTIVATE THE ANTERIOR CINGULATE
LESS WHEN MAKING THEIR DECISION ARE MORE
LIKELY TO DECIDE THAT IT'S OK TO SMOTHER THE
CHILD.
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— =3 H\OU\OJM: aver &
Separetl  dowans at all, The ~H©H6f
Jfoat _ ‘A‘@ a.?_oom}(‘ KPUWM@ Fe \evewr dhe
C"/@W‘F@C 5 Qﬁr\\mqv\&f ackoded ,({3 “13\6
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The human brain,the literal, and metaphors, The basic off the rack brain isn't really designed for all
this fancy abstract stuff and it essentially has to use the old wiring. So we get this whole world of gut
responses and moral views expressed through physiological metaphors, including the insular cortex
(warm personalities, that makes me sick, it's nauseating, how disgusting). Moral transgressions and the

part of the brain designed to watch out for rotten food.
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Testosterone is associated with
aggression but is not the cause.
Behavior drives testosterone release.

It amplifies but does not initiate.
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micror
newrons

Mirror neurons are a class of neuron that modulate their
activity both when an individual executes a specific motor
act and when they observe the same or similar act
performed by another individual.
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Alcohol doesn't make people aggressive; it heightens the existing

tendency. %Cm ‘E HuSvatin  encay wag CRDD\(P_U rom - '}’Y\Déd\ .
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Alcohol has many effects in the brain. The main neurotransmitter fl\’&’\‘v‘:) 0
effect is to increase gabba signalling. Gabba doesn't act directly at " who
the action potential level. Instead what it does is bind to neurons =td

at the dendritic level and block other neurotransmitters from e ]Ovﬁ A%,S‘f‘s

binding to the neuron. .
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Thl'lS it h.as a depressmg .effect }.)e(.zause those neurons cannot get W) ao AN
their excitatory signal going. This is where the disinhibition comes
from. dive cdaom,
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Crowding is the same - when there's a crowd more
g

aggressive individuals become more aggressive. : en 6(3 ' . o
More submissive individuals become more 8' V\@\jﬂ‘f l\r\/'%)[ /
submissive. ’ :
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Konrad Lorenz. "On Aggression." Role of environment in aggression. Probably good that Sapolsky

calls him unrepentant Nazi swine.

Are we really going to accept instruction from a Nazi on the environment not impacting aggression?

Ob, it's just biology. "There t no love without hate." What a swell guy. He used a
presdure builds up until release model, arguing that the longer it's been since the
moividual was aggressve, the less of an environmental tregger that will be required to

provoke aggredsion.

This is of course utter nonsense. Aggression thus decreases the likelihood of aggression soon

afterward.
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Lawrence Kohlberg and the stages of moral developmentin children. A disciple of the
Swiss psychologist Piaget who pioneered the notion of stages of development. Kohlberg

looked atsequential development of morality.
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Kohlberg’s Theory of Moral Development:
The Six Stages
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a8 1. Rules are fixed
and absolute

I & 2.Judging actions
= according to
individual needs

@ 3-Conforming and
being “nice”

o 4. Respecting
authority

5. Considering
individual rights

Atthe conventional stage shared group values, rules, norms, law and order predominate. Here following the moral

rules makesyou ”good.”

[ONA iy @
® ?@5'\’ evmv@nhb 1 TV T Q) 0 Nt oy e yone. © W&“‘C("t\’g
veoches dhe A0 Yent ’h,aMQA

,‘_\(—av\ge'nﬂth H\D.&@ baé \aws
for din o -’ ety 27| ke oo vore
€ nMore {mportant Prems | Aolent

O] Fimate. '\(\\ka\'\t g wm\(\@g I s —ouv
4‘6\'6@"(-7 ,Same

Heve bad Q&wg are bmkey)
Poeple' g : 7 W usic
p ®{>5m0¥\5 are di_ ‘deo ’
A . wmc/
6+c- 6

"V‘QSO\VC(@& /4—}\@’ a%d Q fH’\e
eue fe povsved RIS 14

the Locovake ealm,

@ ch:ﬁw&w Singlily dhemore nrio lendyoun
& 0o Y\@)éhbov‘/\obd the move kel
e o bo ‘ / 1 kel 70U
violent . Bed i ¥s T dhe, hovie

Jrhcl\\kd7 hood  tnevengec
) Al
-
&

/I||||||||




/@ <de e ¢ Svelaliza-

[2)

Age and likelihood of being violent (age as X
Ao % -

proxy for testosterone).
low ~eankine bod ¥ fermale.

Likelihood of committing murder in late b&dﬁ 60\ O&ﬁ- 6Wt al %-Q o)
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However, in the year studied the murder {9\/\\\6& b@\c:k J—_-,7 hew wothese

totals in London and Toronto were way
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Chicago, Toronto and London. Super-
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peer groups are often more important than the field

recognizes in establishing gocial values. Kids vagtly

prefer the language and accent of peer group. At the

end of the day parents are mostly good for

determining what peer groups kids have access to. On

the bad side, thig ig the whole world of conformity and

ug-them mentalitieg.
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Curiously, this accounts for the

'=T prevalence of autism among higher
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then "responsible" for his juiced up aggressive behavior.

Big foofaraw. Turned out to be a lab error.
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Richard Speck. Horrifying sociopath. Student nurse Wk {:U\Wef / & V\Q %
killer. Odd gene make-up? A lab tech discovered that his g @\ Mgdg .
genotype was XYY. This extra male Y chromosome was U\) ANC \O
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Richard Nesbit of U of M did some studies on 5‘& "\é a\é 0 a
culture and aggression. He sets up the study Qub {.\ 7
by having volunteers come to his lab to do a X}\@W\e/ . ‘
some random task or whatnot. But the study 5&6& b [\/1 |C}\@
itself occurs in the hallway. A trained SO&}S% 7
participant gets in the way of the subject, 4\4 e e)(,[-eyd"
bumps into him and then makes a derogatory WT_OU M\JC -

comment, telling the participant to "watch it
asshole." People from the North were
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