The highest functions of nervous
system

Psychological and social aspects of
brain activity
I



Triune Brain Theory

Lizard Brain Mammal Brain Human Brain

Brain stem & cerebelum Limbic System Neocortex
Fight or flight Emotions, memories, Language, abstract
habits thought, imagination,
consciousness
Autopilot Decisions Reasons, rationalizes

The Triune Brain in Evolution, Paul MacLean, 1960

https://upload.wikimedia.org/wikipedi
a/commons/thumb/d/d4/Paul_D_Mac
Lean.jpg/220px-Paul_D_MacLean.jpg
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Triune Brain Theory

Lizard Brain
Brain stem & cerebelum
Fight or flight

Autopilot

The Triune Brain in Evolution, Paul MacLean, 1960
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Spinal cord and brain stem "orse

Reflex activity — ,,hardware”
Speed / economy

Fixed action patterns (FAP) - the
highest level of reflex activity

FAP activity may be controlled if it
does not threat to bodily functions
(e.g. Holding the breath)

The afferent and efferent
fibers often pass in the same
nerve.
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Triune Brain Theory

| Human Brain

Neocortex
Language, abstract
thought, imagination,
consciousness

Reasons, rationalizes

The Triune Brain in Evolution, Paul MacLean, 1960
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Lateralization of brain functions

Left and Right Brain Functions

Left-Brain Functions — :':':?:".?.».«_. — Right-Brain Functions
Analytic thought - Holistic thought
Logic : L Intuition
Language = . B Creativity
Science and : - ; ‘ 4 Art and
math b music
;
3x+10=
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» Motor/non-motor planning/organization - strategy - anticipation
» Thinking — mental models processing
» Attention — ,,information filtering“

> Behavioral control
— Facilitation of ,wanted”

— Inhibition of ,,unwanted” Q‘

http://thenextweb.com/wp-content/blogs.dir/1/files/2015/03/jerryl.jpg
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Basal ganglia

(B) Indirect and direct pathwas*s
t 3{\0“

* Direct pathway

> Motor cortex
activation

* Indirect pathway

> Motor cortex
inhibition
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Triune Brain Theory

Mammal Brain
Limbic System

Emotions, memories,
habits

Decisions

The Triune Brain in Evolution, Paul MacLean, 1960
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Limbic association area

* Integration of information from inner and outer environment

e Hypothalamus Limbic System
Hypothalamus

* Emotions
e Motivation
Instinct behavior

Hippocampus

http://www.mhhe.com/biosci/genbio/enger/student/olc/art_quizzes/genbiomedia/0665.jpg



Triune Brain Theory

Lizard Brain Mammal Brain Human Brain

Brain stem & m  Limbic System

Emotions, memories,
habits

Decisions

The Triune Brain in Evolution, Paul MacLean, 1960
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Triune Brain Theory

Brain stem & =

Integration of innera
and outer information

DRIVE

The Triune Brain in Evolution, Paul MacLean, 1960
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Triune Brain Theory

I Mammal Brain Human Brain

Integration of innera
and outer information

DRIVE

The Triune Brain in Evolution, Paul MacLean, 1960
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Limbic system and neocortex

Why = The Purpose \
What is your cause? What do you believe? Limbic system

= The Process - Emotions / drive

Specific actions taken to realize the Why. S~

~~. Neocortex
What = The Result — . Action

What do you do? The result of Why. Proof.
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Limbic system and neocortex

- -

Why = The Purpose

What is your cause? What do you believe?

= The Process

Specific actions taken to realize the Why.

What = The Result

What do you do? The result of Why. Proof.

\ Limbic system
/

- Emotions / drive

= Neocortex
/ - Action
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Three States of Cognition

Philosophy : Mind behind Mind

liquid
Neuroscience: Brain Psychology : Mind



Limbic system and neocortex

Instinctive behavior
» Limbic system

v| see a nice thing, so why not
steel it? [
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Limbic system and neocortex

Instinctive behavior
» Limbic system
v| see a nice thing, so why not

steel it? 1
T Behaviours*
Socially enforced behavior )
» Legal behavior vl Emotions:
» Neocortex — limbic system 4
1 Thinking -

v'Theft is a crime, and
punishment may come 4

Values

}

Beliefs

What we fee/

What we think

http://www.coaching.net.nz/wp-

content/uploads/2013/06/Iceberg-for-blog-from-J-

€1371521135440.jpg



Limbic system and neocortex
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Limbic system and neocortex

Instinctive behavior
» Limbic system

v| see a nice thing, so why not
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Limbic system and neocortex

Information
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NEOCORTEX/limbic system
VS
Values/Philosophy/Faith
Neocortex/LIMBIC SYSTEM

&

Observable .
Behaviours*

™

What we feel

Emotions-

A

Thinking

Invisible

http://www.coaching.net.nz/wp-

content/uploads/2013/06/Iceberg-for-blog-from-J-

€1371521135440.jpg



Limbic system and neocortex
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Limbic system and neocortex
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Individual / subjective character of brain
activity

LIMBIC SYSTEM - IRATIONAL

Irational preferences
Irational fear
Phobia

— Panic (extreme) irational fear
» Specific

» Social

htt p ://WWW. fe a rOf. n et/ https://images.sciencedain.com/2008/O3/08030132646_1_900x600.jpg
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Individual / subjective character of brain
activity

NEOCORTEX — RATIONAL

* (Pseudo)rational preferences
* Imagination

2 Lo

P

http://www.hospitality-school.com/wp-

content/uploads/2011/06/guest-preference- 2.jpg
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* Imagine red car...



Individual / subjective character of brain
activity

NEOCORTEX — RATIONAL

* Imagine red car...

https://www.google.cz/search?q=red+car&biw=11508&bih=492&tbm=isch&tbo=u&source=univ&sa=X&ved=0ahUKEwjBupCC_5PSAhVDbBoKHe53B98QsAQIG
Atttbm=isch&qg=red+car+white+background



Individual / subjective character of brain
activity

NEOCORTEX — RATIONAL

* Imagine red Ferrari...

https://www.google.cz/search?q=red+car&biw=1150&bih=492&tbm=isch&tbo=u&source=univ&sa=X&ved=0ahUKEwjBupCC_5PSAhVDbBoKHe53B98QsAQIGAH#tbm=isch&q
=red+ferrari+white+background



Individual / subjective character of brain
activity

NEOCORTEX — RATIONAL

* Imagine red Ferrari 458 from the side...

https://www.google.cz/search?q=red+car&biw=1150&bih=492&tbm=isch&tbo=u&source=univ&sa=X&ved=0ahUKEwjBupCC_5PSAhVDbBoKHe53B98QsAQIGA#tbm
=isch&q=red+ferrari+458+from+side+white+background



Individual / subjective character of brain
activity

NEOCORTEX — RATIONAL

* Imagine red Ferrari 458 from the side...

https://www.google.cz/search?q=red+car&biw=1150&bih=492&tbm=isch&tbo=u&source=univ&sa=X&ved=0ahUKEwjBupCC_5PSAhVDbBoKHe53B98QsAQIGA#tbm
=isch&q=red+ferrari+458+from+side+white+background

* Closer specification (more conditions) leads us to a more consistent output,
but increases the likelihood of errors

v" Random - some specifications are randomly overlooked
v' System — some specification is unknown (How does Ferrari 458 look like?)



Every brain is unique

* Emotionally
— Limbic system

e Rationally
— Neocortex

http://cortechsnews.cortechslabs.com/hubfs/brains.png?t=148521693116¢&



Every brain is a powerful machine...

... which is hard to control

http://mywwwzone.heckyeahllc.netdna-cdn.com/wp-content/uploads/2011/02/brain-front-view.jpg
http://www.autotribute.com/wp-content/uploads/2016/02/Rimac-electric-supercar-front-view.jpg



Every brain is a powerful machine...

... which is hard to control

http://mywwwzone.heckyeahllc.netdna-cdn.com/wp-content/uploads/2011/02/brain-front-view.jpg
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The conflict between the limbic system and the
neocortex

http://all-free-download.com/free-vector/download/love-or-money-work-life-balance-scales_313110.html



The conflict between the limbic system and the
heocortex

here did you
? (“(xb_{\‘a*} I'VQ ZQQ“ I ((Qa.'*ed. 1+
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http://thedailypositive.com/wp-
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 Predominance of the limbic system (neuromodulation)
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 Predominance of the limbic system (neuromodulation)

* Neocortical activity
— top of neural activity
— low influence upon lower part in case of conflict



The conflict between the limbic system and the
heocortex

 Predominance of the limbic system (neuromodulation)

* Neocortical activity
— top of neural activity
— low influence upon lower part in case of conflict

e Reflex activity (both autonomous and somatic)
— involuntary (with rare exceptions)

* Limbic systém activity
— almost involuntary



The conflict between the limbic system and the
heocortex

 Predominance of the limbic system (neuromodulatic

* Neocortical activity
— top of neurs-

— almost involuntary



Rationalization <%«

O(\’(XO\ 0

defense mechanism in which controversial behaviors or

feelings are justified and explained in a seemingly rational or
logical manner to avoid the true explanation, and are made

consciously tolerable—or even admirable and superior—by
plausible means (wikipedia)

http://4.bp.blogspot.com/-
bZ3xCtBK7WM/TbBVepOG_41/AAAAAAAABNwW/cPsCATI9vgIM/s1600/Lies.gif
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defense mechanism in which controversial behaviors or

feelings are justified and explained in a seemingly rational or
logical manner to avoid the true explanation, and are made

consciously tolerable—or even admirable and superior—by
plausible means (wikipedia)
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Manipulation dqwe’

e Selfmanipulation vs

manipulation of others

Intentional vs unintentional

, Why do you look at the speck of
sawdust in your brother's eye and pay no
attention to the plank in your own eye? ,

Matthew 7:4

=660317&url

41&idd

http://www.freepik.com/index.php?goto

aHROcDovL3d3dy5zeGMuaHUvcGhvdG8vMTI20Tc5Mw==



Manipulation dqwe’

e Selfmanipulation vs
manipulation of others

* |ntentional vs unintentional

“information” o Mathematical theory of communication
Vo
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data 4 \
{ We"-ff?' med) Philosophical theories
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i environmental semantic primary
(content) secondary
1 meta-
[ - ‘ operational
instructional factual ) derivative
|
[
true untrue
(information) ,
[ |
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, Why do you look at the speck of
sawdust in your brother's eye and pay no
attention to the plank in your own eye? ,

Matthew 7:4

https://plato.stanford.edu/entries/information-semantic/figurel.jpg
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http://cognitivetherapyonline.com/cbt4panic/
wp-content/uploads/2011/03/past-future.gif
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Mind Full, or Mindful?

UMCHAMGABLE IMAGINED
FAST FUTURE

E i@forbegogfe

o

HERE NOW

,When you are hungry, eat; when you are tired, sleep

Zen Budhist quote
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Awareness / Mindfulness ™%
cO

TODAY I
WILL LIVE
IN THE
MOMENT

UNLESS THE MOMENT IS UNPLEASANT,
IN WHICH CASE I WILL EAT A COOKIE

MY WHOLE ROVUTINE
LASTS AN HOUR
AND A HALF,

IS MINUTES OF CARDIO, 15 MINUTES OF WEIGHTS,

AND AN HOUR OF TALKING MYSELF INTO IT.

http://1.bp.blogspot.com/-

GpQ4Y4Dn10/T8WmcpPUtII/AAAAAAAAAWW/9kCQYEUoTBg/s1600/exercise-

cartoon.jpg
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Awareness / Mindfulness /"7 ;.

Past Me

-

Ugh, so much work
I'll do it later.

to do...

Present Me

N a4

o .

Why didn't Past Me |
already do this? Oh
well, I'm sure Future
Me will get it done.

Future Me

Damn it! Why are you
two such lazy bums?
Stop leaving me all the
worlk!

=

~

. >

Work passes forward

Complaints pass backward

WellingtonGrey.net

»

https://whatsinabrain.files.wordpress.com/2013/09/past-present-future.png



