Picton Session 8: Madness and Wisdom Brain and Mind

Madnessand Wisdom

| suggest that we distinguish three
types of anxiety according to the threg
directions in which nonbeing threaten
being. Nonbeing t
self-affirmation, relatively in terms of
fate, absolutely in terms of death. It
threatens mands s
affirmation, relatively in terms of
emptiness, absolutely in terms of
meaningl essness.
moral selfaffirmation, relatively in
terms of guilt, absolutely in terms of
condemnation.

EdvardMunch, The Scream1893  Paul Tillich, The Courage To B&.952

Our final session deals with two ways in whic
l'ife: madness and wisdom,
Anxiety is crucial to our wunder stganodni nogur Web igl

to handl e i1 t. ThvunSchedpsa ppsad mtts ntgheo ft §t hebl e f ece
sense of doom that comes upon us when we feel
no idea about what it is or how to react

Anxietgurnrently studied by psychol ogist and p:
term began with tSHe eba Kii & kphyialao o pwhheor i nt er pr
terims deriving from our fr eedom otnos ecghuoeonscee sw hoef
our actions. These ideas persist today in exi
Tillich defines itnhorte eb ea snpge catbsl eo ft oanlxiiveet yf or ev e
understand, not being able to do the right th

Psychoanal ysts have thought of anxiety as rep
attributed it to an i mbalance in the brainods
considered it a response to stress.
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Brain and Mind: Course Outline
1. Introduction. Brain anatomy. 5. Learning and Memory. Synaptic
Stroke Neurons. ExcitationAction changes. Motor skills. Priming.
potentials. Synaptic transmission.. Episodic vs semantic memory.
Body sensation®raille. Amnesia. Al zhei me
2. Moving to the Music.Muscles. 6. Languageand Emotion. Language.
Stretch reflexes. Basal ganglia. Humans vs chimps. Aphasia. Dyslexia
Cer ebel | umbDiseBse.r k i n Basioneinstions. Autonomic Nervous
Balance. Hearing. Speech and music.  System. Love and Hate. Music.
3. Sensation and Perceptionraste 7. Thought andWill. Executive
and smell. Hunger and satiety. Vision  functions PsychopathyBrain
Visual fields.Motion. Recognizing networks (attention and default).
faces and objects. lllusions. Determinism. Free will.
4. ConsciousnessSleep, meditation, 8. Madness and WisdomPsychiatric
coma, epilepsy. Lockeith syndrome diagnosis. Anxiety. Schizophrenia.
Attention. Consciousness. Theory of  Depression. Addiction. Maturation of
mind. Split-brainstudies interpreter. brain. Mental speed. Ageing. Wisdom.
Psychiatric Diagnosis
The diagnosis of mental disorders usually follows the
categories provided by either the DSvbr ICD-10.
Diagnoses are characterized by
firel i alowweldifieréent assessors agree
fi v a |l ii dow ticguvately the disease is identified
Reliability is goodfor the main categories of mental
illness. Since psychiatric diagnoses cannot be checkeq
against -samyndiagdl,d there
Some of the main categories:
anxietydisorder
schizophrenia
bipolar disorder
depression
autism
personality disorder
There are two systemshefDipasgredstaita iandi itgantoisg t
American Psychiatric Association and the I nte
Rel ated Health Probl ems. Two bl ue books.
The main prdodbadegmosibhg mental disorders is tha
the diagnosi s. No specific finding on autopsy
genetic abnormality. Not hing defines any of t
Reter, the diagnosis is based on sets of sympt
We shall consider anxiety disorders, schizoph
briefly mentioned autism when we discussed th
personal stwhdnswedeonsi dered psychopathy (Il as
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. Sickle-Cell Diseasds caused by an abnormal type g
Genetic hemoglobin. If a person has two abnormal genes
Disorders (Ahomozygouso), the red
like sickles rather than donuts. If a person has only
one abnormal gene, the symptoms are minimal.
However, this fAheterozy
trait) makes the person resistant to malaria.

Psychiatric Syndromesare largely genetit the
greatest risk factor for becoming insane is a positiv
family history. Since insane people have few childre
insanity should have become extinct. However, bei
slightly insane may have some survival advantage
increased creativity, for example.

Psychiatric disorders are much more complex than saMlelisease:
many genes rather than one gene (polygenetic)
much more interaction between genes and experience (epigenetics)
similar symptomsfrom differentsets of abnormal genes (pleiotropy)

Psychiatric di siotrhdeerres irsuna ilnarfgaemihleireesdi t ary <co

genetic causes of mental disorders are very c
Sickélel di sease allows us to consider the basi
of this disorder are simpl e.

1. the disease is caused by an abnor mal gene
sickles rather ctamaml|darkutca.pi | Thiri es causing i
presents in childhood with attacks of pain.

2. during evolution the disease should have d
produce as many children as those without

3. theedisefirecesegqguveés two abnormal genes (o
there is only one abnor mal gene, the hemogl ob
severe Symptpessowehastiai tkbl e

4 . howeverbi hhenhemokle cell trai titnhaek epsa rtahse t)
cannot completeythe paat of Bpendsféen human r
advantage ensures that the genetic abnormalit
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The human genome contains about 6 billion base
pairs making up about 25,000 genes. Recently it
been possible to analyze multiple genes in patient
with mental disorders.

The results show that many genes are abnormal i
any one disorder and that each abnormal gene ca
occur in patients with different disorders.

Genes that have been closely associated with me
disorders include those controlling

Mapping the Genome for Madness

ion-channels in neuronal membranes
enzymes for neurotransmitter synthesis
receptor molecules in synapses
enzymes for synaptic pruning

I n recent
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years there have been many genetic

, there is no clear | ink between any o
trists publishedl tMandalr sitn DI @35 2.0 sAti ct t
omazine was first being used in psycho
ble helix. The dream was that each pre
ted with oneomaébnoemadtt gamemiconér oahdnyg|
cured with a drug to counteract the a

di sorders are far more complex than we

AnXIety Hypothalamus

Anxiety is basically a fear response.

However, the source of the fear is

either not well defined (generalized

anxiety) or is one for which the

response is inappropriate (social

anxiety, test anxiety, stage fright,

etc.)

Anxiety causes a subjective feeling

of turmoil and dread. Physiologically

there is activation of the sympathetic

nervous system (rapid heart rate,

SYV?atingv hypervgntilation), and the  anterior Pituitary Posterior Pituitary

pituitary gland which releases (controls adrenal,  (oxytocin and

hormones into the blood. thyroid and sex vasopressin)

glands)
i's a fear response without a clear or
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Fear Response
Thalamus
Hypothalamus
Amygdala
Pituitary Gland
Hormones
; Sympathetic
Hippocampus Nervous System
The fear response is important for human surv
The main center the brain controllingotheefea
sympathetic nervous system and to the pituita
t hal amus.
The hippocampus and amygdala are involved in
postaumatic stress disorder.
Fear Pathways
Sensory Cortices
l \Thalamus<—
Hippocampus l
Amygdala
I\SAotor Hypothalamus
ystem / \
Sympathetic Pituitary
Nervous System l
l Adrenal Gland
This shows the pathways involved in the fear
HitchPegkKkBl®60) starring Ant hony Perkins and J
Stimuli are processed in the thalamus. Furthe
sensory cortices and hippocampus. The amygdal
more slowly activated from theohvppomampusact
changes in the internal organs mediated throu

hor mones.
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Autonomic Nervous System

Parasympathetic Sympathetic ganglia Sympathetic

Conskricts pupil

Dilates pupil

Stimulates salivation @51

Inhibits heart: - J g
. Cervical J

Constricts bronchi )

Inhibits
salivation

L PRelaxes bronchi

fereleratas
heart

Tharacic |

Stimulates dlgestwe \6—»—.3}—
ackivity ) stimulates ghucose

release by liver

Stimulates Lumnbar

qgallbladdzr
Contracts i

bladder I

Relaxes rectum g

Third ti meiweorhatvhei ss eselni ddehi s bef ore whamd we di
when we considered emotions. The autonomic ne
of their activity reaches consciousness. Our

Secretion of epinephrine and
|-l niorepinephring Frarm kidney

WRelaxes bladder

Cantracts rectum

Emotions such as fear change theserambuvhtige
I

<)
and our pupils dilate when we are emotionally

Psychotherapy Treatment of Anxiety

Cognitive Behavior Therapy
(learning to avoid triggers,
adapting to situations that
cause anxiety, learning new
coping techniques)

Psychodynamic Therapy
(discovering unconscious
causes, changing the
personality)

Pharmacotherapy

Central: Serotonirenhancing drugs, Antidepressants
Sedatives such as diazepam (problems of withdrawal)

Peripheral:  Sympathetic Blockers

Anxi ety is best tneaEeﬂtwikhngsyuhebhenapyted
Sigmund Freud and Bertha appenhei m.
This i suEheudds ¢ 1in Freudés house in London
many sDoraeswho | ost her voice, the Wolf Man w
little Hans who was afraid of horses
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Psychot herapy
techniques to

Brain and Mind

I sether tammxitentennt Bdhavioorcal t h
prevent or

co

e
unt er anxtireatiyni nOgn.e

Psychodynamic therapy attempts to change the
Psychotlaer apyp o rbme roebltiaginoeuds fcounsel ors or fri
compassionate objective |listener is the most
Several drugs can be used to attenuate anxi et
reptiaaklei bitors | i ke Prozac. Diazepam (Val i um)
is a danger of withdrawal in the drug is wused
produce the anxiety that it wasa udreudg tsou ch eaast
propranol ol (I'nderal) to block the palpitatio
speaking.

Dopamine Serotonin

Motivation

Reward Mood

Pleasure Memory

Motor control Sleep

Ment al di sorder s

Dopamii mes oil sv e d
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Synaptic
Transmission «—— myelin sheath

neurofilament
axon

synaptic bouton
neurotubule

vesicle empties itself
into synaptic cleft
(exocytosis)

synaptic vesicle

re-uptake .
transporter neurotransmitter

synaptic cleft ion channel

postsynaptic
membrane

channel opened by
neurotransmitter

Psychophar macol ogy atte
neurotransmitters. Part
Medi cations can alter t
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Diagnosis of Schizophrenia

Two or more of the following:

1. Delusions’ persecution (paranoia) , grandeur, control (being
controlled by another person or external force)

2. Hallucinations’ most commonly auditory (accusatory or
disparaging voicgssometimewisual(usually formed)

3. Disorganized Speedhclang associations, word salad,
tangentiality hebephrenia

4. Abnormal Motor Activityi catatonia, stereotyped movements
. Negative Symptoms anhedoniaavolition

(&

A
| dm so scared, |

picture has a he
mind can be reduced to one atom

e are the main symptoms of schizophreni a.

~
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The recording iosphfrreonm ca pyaotuinegn ts.c hHez demonstr at
t hat are sometimes al most poeti c. Hi s pseudos
schizophrenic del usi ons.

Dopamine in
Schizophrenia

Dopamine synthesis is increase(
in patients with schizophrenia
(e.g.Lindstrémet al , 1999)

2 [ X
Dosage of antipsychotic drug % "7"
depends on its ability to block & e
the D2 receptor. g &
S |e*
]
Antipsychotic Philip Seeman
Clinical Dose (1934-)
Dopamine abnormalitihesnsiehn vecshibzoplrcemidarmay ot
transmitter systems. For example, there might
system. Another recent paper -shyagss eitnhpalti cpartuende hu
synapbeeghmi explain the | oss of nervous tissue
abnormally simplified cognitive responses. Ph

of Toront o.

Hearing
Voices

They know all
your secrets
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The video by a young schizophrenic recounting

https://www.youtube.com/watch?v=LiDTyxSrM

Thaudieocor di sg mgbwaée ®f at he dudintsortyh ahltalclanc ibrea e
a schizophrenic patient. Several different vo
del uswomt lolfessness.

https://www.youtube.com/watch?v=nsWm4cAGTZU

Treatment of Schizophrenia

Most i mportant is th
phenothiazine drugs, which bind to the D2
receptor and reverse the effect of excess
dopamine.

These were initially synthesized in the dye
industry. They were found to have an anti
histamine effect. Then they were used as a
sedative, and finally tried in psychotic
patients in the early 1950s. This totally
revolutionized the treatment of
schizophrenia.

In addition, the patients need extensive
social support to overcome their tendency

to isolation. Heinz Lehmann (19311999)

Chl orpromazine was initially wused as a sedat.
drug to sedate psychotic patients and found t
to skedption without narcosi s.

Hei nz Lehmatnmi,s ta ets ytcthe aDougl as Hospital i N Mc
Hospital for the Insane, was the first psychi
had fl ed Nazi Germany in 1937 because fhars f at
a skiing vacation. He became the clinical di

zed the treat ment 0
The hodpitthael pawareant
medi cati on. So we

i oni
al .
heir

Chl orpromazine revol ut
di scharged from hospit
not continue to take t

10


https://www.youtube.com/watch?v=Lw-IDTyxSrM
https://www.youtube.com/watch?v=nsWm4cAGTZU
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Mania (DSM-5)
Persistently (4+ days) elevated mood with 3 or more of the following:
1. Inflatedselfesteem or grandiosity.

2. Decreasedeed for sleep (e.g., feels rested after only 3 hours of
sleep).

3. Moretalkative than usual or pressure to keep talking.
4. Flight of ideas or subjective experience that thoughts are racing.

5. Distractibility (i.e., attention too easily drawn to unimportant or
irrelevant externastimuli).

6. Increasen goatdirected activity (either socially, at work or school,
or sexually) or psychomotor agitation.

7. Excessivenvolvement in activities that have a high potential for
painful consequences (e.g., engaging in unrestrained buying sprees,
sexual indiscretions, or foolish business investn)ents

Mania is the disorder that is perhaps most ¢ty
Acrazy. o

Mania

T
«Q o
(o))
o w

Nottingham
University
Simulation

This video shows(&nsvmeubkat § dbeit weetnt iaea wlsaym)hi at
mani c patient. He is trying to convince her

https://www.youtube.com/watch?v=zZigvC020M
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https://www.youtube.com/watch?v=zA-fqvC02oM
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€ | ran about t
Bloomington Indiana crying our
against devils and homosexuals. |
believed | could stop cars and
paralyze their forces merely by
standing in the middle of the
highway with my arms outspread. [$
€. Bloomington ¢
hero and Christian regeneration.
Indiana stood for the evil,
unexorcizedaboriginal Indians.

| suspected | was a reincarnation 0
the Holy Ghost, and had become |
homicidally hallucinated. To have
known the glory, violence and
banality of such an experience is [}

mani c ph
ght you w

h one feels glorious during t
he genius or hero that you th

corrupting €. Robert Lowell (19171977)
y creative individuals have suffered from
a American poets of the mid 2@phsGdetsur He
flifgho moBIl o dmiasgt on Ul oy slseedspoar d | Bilda camm ai nt
e
u

Bipolar | Bipolar Il Cyclothymic

Types of Mood \
Disorders T e

Treatment of Bipolar Disorders

Manic Episodes Tranquilizers such agspiradonehat block both the D2
dopamine receptor and serotonin receptors

Depression:? Antidepressants in combination with tranquilizer.
Psychotherapy.

Prevention: Lithium which interacts with many neurotransmitter systems.
Anticonvulsant valproate which enhances the inhibitory transmitter
gammaamino butyric acid (GABA)

Bi pol ar disorders are ex
t

emely difficult to
severe depression, and n

tr
he suicide is a very

12
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Depression
Depression occur s
response to bereavement, failure,
physical or sexual abuse, financial
loss, disease, etc. The mind may
concentrate on what is important for ]
solving the problem (rumination), at [
the expense of other activities.
Treatment may be required if it the
depression is recurrent, irrational, or
persistent, and when it threatens
violence (to self or others).
Psychiatric diagnosis recognizes
Major Depressive Disorder S A Py
_ _ V. = ——
EpeiET (DeerEr AlbrechtDurer, Melencolia 1514
Mild depression may cure itself, when the min
Major Depressive Disorder (DSM5)
Five or more of the following symptoms present for 2+ weeks:
1. Depressednood most of thelay.
2. Markedlydiminished interest or pleasure in all, or almostativities.
3. Significant weight loss when not dieting or weight gain
4. Insomniaor hypersomnia.
5. Psychomotor agitation or retardation nearly ey
6. Fatigue or loss of energy nearly every day.
7. Feelings of worthlessness or excessive or inapprojyugite
8. Diminished ability to think or concentrate,indecisiveness.
9. Recurrent thoughts of death (not just fear of dying), recurrent suicidal
ideation without a specific plan, or a suicide attempt or a specific plan
for committing suicide
Maj or depression requires treatment The psyc
suici de.
Sui ci de @aachcoouutn tls% foofr al | deat hs. I't i s common
where it is the second most frequent causes o0
common in old age, often related to social is

13
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Depression

The emotional brain consists of
many interacting systems.
Variations in the different
monoamindransmitters, their
receptors and their enzymes may i
lead to some systems becoming
inappropriately overactive.

The brain of moderately depresse
patients shows increased blood
flow in the orbital frontal cortex
(1), the amygdala (2) and the
anterior cingulate gyrus (3).

Drevets 2000
Depression involves increased activity in the
anterior cingulate gyrus. El ectrical stimul a
hel p severeprnedgiacn .abHaew dt hlits maoyr kisn tiesr fneorte kwnic
rumination or it may activate the medial fore

Medial Forebrain Bundle

Projects from the midbrain
reticular formation to the
limbic system, hypothalamus,
basal forebrain, orbital cortex
and prefrontal cortex. The
main transmitter is dopamine.

Rats with electrodes implanted
in this pathway will work
tirelessly to obtain stimulation.

Simulation of the pathway in
humans causes pleasure. It has
been used to relieve severe and
intractable depression.

The medi al forebrain bundle iena.very importa

14
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Treatment of Depression

Psychotherapy is the most important treatment. Talking to someone can H
to solve the underlying problems that have led to the depression or can hg
the person adjust to the stressful situation.

Drugs that affect the monoamine
systems, particularly the selective Magnetic Coil
serotonin reuptake inhibitors, /
may be necessary for severe
depression or to make patients
amenable to psychotherapy.

_ Prefrontal Cortex
_ Stimulus Target
agnetic Field

For very severe cases, brain
stimulation may be considered.
Repetitive transcranial magnetic
stimulation has replaced the
barbaric electroconvulsive
therapy (ECT).

Neurobiology of Addiction (Koob, 2006)

Drug-Seeking Behavior i
Drug and Cue
"Crlvlng“
Behavioral Output
“Compulsivity”
Drug-Associated
Reinforcement
‘Reward” and “Stress’
Thi s i s a complicat slide and you do not ne
t her are several b i n systtelmasehatuane riams on
such as dopamine D , norepinephrine (NE) an

bjiacfirasheel ongaosensaehn
arstys tefm tlreearmo tacrt ilveaa i es
emot ioonali grgeegi i,srusc ho fb ethha

(
systems giving the
r.o The vari awmsg
feehmmm$uIS|V|ty T
craving.
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Dopamine and Dopamine in
Addiction Synaptic Ves
Yvy
Normal

dopamine
uptake

Dopamine
receptor

This slide shows how the a
Amphetamine triggers the r
Cocaine blocks the wuptake
Both drugs increase and pr
Dopamine is the main trhoas

The course is winding down.
What the painting represen
Per haps ank amltiilemgo @Ghere | i
Renai ssanc& owannreir Hiickoe del

Amphetamine
stimulates release
<% of dopamine

Cocaine blocks
dopamine uptake

Cocaine

icle

d dvoctki.ve drugs amph
el ease of dopamine.
of released dopamin
ol ong the effects o

otl e¢ ep | @ aas U rhe pnetdh wa:
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Wisdom

Three

Philosophers,

1509,

Giorgione

Some words of Wi s
ts Iis not cl ear. Mo
ke Pl at o, an Ar abi ar
l a Mirandol a.
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The subject of their philosophy is a dark cav
unknown.
Some say that the three philosophers represen
So how do we accumusgaette 2onlidsedrom as our brain
Prenatal Midbrain Hindbrain
Development .
Optic
4 weeks Vesicle
Midbrain Cerebellum
z Forebrain
6 weeks AL
Cerebral
Hemisphere ‘ . .
‘ Midbrain
'J\\Cerebellum
11 weeks
Let us begin in the wowdek Theétsus.hoWsu tchaen by ead
t hat wi || mackoel otrheed )e yaen d( dtahrek ot i ¢ vesicle that
brainstem is bending, the meirseb¢lusttmbiegi api og
cerebr al hemi spheres begin to expand over the
expand untiil birth.

Postnatal Changes in the Brain

3 months

Anterior
Fontanelle

Anterior
Fontanelle

After bi

brain

17
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el astic

The growth e f o
3 months and

i's all owed by
fontanell e cl bo

oses by a

Development
and Braiil
Maturation Weight
of the
Human
Brain

White
Matter |

Synapses

> Neurons

birth 1yr 18 yr 80 yr
Fetus Infant Child Adult

Theaibmwr keeps growi@mmsg anmdt itlhecursI miwd y decreases
not |li nkave spread out the earlier times and ¢

The number of neurons (brown) does not change

Yet basicall ynewer tbmyenoWwet s@atmewe were born wit
other cells in the body. At |l east that is the
showing that some neurons might replicate but
replicate, they can regenerate their processes

the neurons slowly start to die off.

The number of synapses (red)yeaearcg.easkwsr iumg itlhe
years we | eyartnhanroraet ramy ddt her time in our | i\
speak awed stthairntk ,t o remember. And we become awa
years the number of synapses are pruned as we
Prnu ng.

My el i a

n on of pathways, which speeds the tra
adul tho I

ti
od, with the frontal | obes being the
I am afrai dcdatc amnanalhiitsyggget sf dstggreraf bet t@bo wt

of age. Our only consolation is that we think
measure wisdom.
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Effects of .
Age On Performance declines with
e increasing age for Speed of
Cognition | ., O
Slowed 2
processing and § ;
decreased N
memory access
06
VS ey
I age for World
Knowledge
Increased 120~
knowledge 2 30s 40s 50 60's 705 80's
Age (Years)
Park and Bischoff, 2011
This graph shows how age affects our mental p
Any task t hagtr orceegpwsiirneggs srlaopvisd down. Tasks requi
begin to fail Performance have been normaliz
complex the task the slower the response.
Knowl edge increases sloi ghetalryn waintdh tahg es. mder ec otnh
what we forget Our vocabulary gets bigger. O
extensive
One thing we can do better as we get ol der is
Nerve Conduction Velocity
Prior to 1850, scientists had assumed that nerves acted instantaneously.
Hermann von Helmholtz showed that nerves impulses had a finite velocity,
He stimulated a frog nerve at two different locations and measured the tim
of the muscle response. He found a velocity of about 35 m/s (126 km/hr).
Later studies showed velocities 0f1830 m/s for myelinated nerves and-2.5
m/s for unmyelinated nerves.
51 S2
Y ) __d
d t1-12
With age the nervous system sl ows down. So ho!
transmission? This slide gives the only mathe
hate mathematics canJddoze off for a minute or

19
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This is how weluoaetays uafe & hperi pher al nerve. Y
|l ocation (S1) and record the time of the resp
You then stimulate the nerve at a |l ocation cl
response (t2)

The wvyelioscitthe the distance between the two | g
ti mes.

The fastest human nerve fib&e0 G Ikm/hhractFadt erp et
fastest Ferrari

The Speed of Thought

Using a similar technique to that for
studying the velocity of the nerve
impulse in frogs, Helmholtz measured
the reaction times to touching the skin
at the foot and at the thigh, or at the
fingers and at the shoulder. He
calculated the human sensory nerve
conduction velocity at 60 m/s.

Helmholtz also estimated how long it
took for the brain to perceive the
stimulus and enact a response. If the
subject was highly attentive, this took
about 100ms.

Hermann von Helmholtz, 1848

We cansiunsiel aar approach to measuring the speed

The fastest time to press a button foll owing
and rfaesat) t vy

30 ms to reach the brain, 100 ms fee,pd80Obcmbvi
go out to the muscl es.

The nor mal average for an adolescent is about
By the age of 70 years we have sl owed to abou
You can try yourself

http:// www. humanbenchmark. com/tests/ reactiont
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