1. Brain structure & function

http://aids.hallym.ac.kr/d/kns/tutor/chap2-bn.html

http://en.wikipedia.org/wiki/Nervous system
http://www.visiblebody.com
http://thebrain.mcaill.ca/flash/index a.html
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The Human Nervous System
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The Major Portions of the Brain Include the Cerebrum, Cerebellum and Brain Stem
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Brain Structure and Function
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Major External Parts of the Human Brain
(Underside View)
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Cerebrospinal fluid
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The Ventricular System of the Human Brain
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Site of CSF production

-“Fil'ﬂl

=

ol

NE

Charaid
plexus

Subarachnoid
P
o e L j‘|D|D—.I'g'_E|’_

Arachnoid wlli

—r ﬁ‘ Saggital sinus

=
i

Mormal
// cerabe|lum

qa"-:fhite outling
shows ACMI1-
carebellar tonsils
extending through
faramen magnum

{

http://www.nfra.net/chiarmal 15 cmi.htm



//
r/f/

I et '.f, A1 "‘?#J‘Effﬂ,tm.u

l."-;

Superior
saqittal sinus

Subdural —————————— N " |
space _/ =
Subarachnoid T

space

(a)
Copynighl @ 2001 Bamarmin Cummings, an impam of Addisen Weslay Longman, Inc.

Skin of scalp
FPeriosteum

]— EBone of skull

Periostaal

Dura
Meningeal | matar
Arachnoid mater
Fia mater

Arachnoid villus

Elood
vessel

Falx cerebri
{in longitudinal
fissure anly)



Brain for the soul, thoughts, and feelings

The Greeks: brain for the soul
consciousness, mind, individuality, personality
Alcmeon of Croton: The center of thinking
(Egyptian anatomists)

Galen: CSF as the substance of soul



Uniform barin (homogenous function): no specialized parts

Marcello Malpighi:inverted tree

Jean-Pierre-Marie Flourens: step by removal of brain parts
*The concept of mass action: take over of damaged parts

Compartmented brain:

Franz Gall: study of the dead skull and the characters
27 different character traits
a map of the surface of the head
Phrenology (the study of the mind): somewhat scientific?

the history of phrenology on the web
http://pages.britishlibrary.net/phrenology/



Alternative scenario (organized)

John Hughlings-Jackson
Brain as organized into a hierarchy
(Sigmund Freud: id, ego, superego)
Understandable in psychiatric or moral terms
But no physical counterpart to direct all operations

Paul Maclean: triune brain concept
primitive reptilian: brain stem for instinctive behavior
old mammalian: limbic system for emotional behavior
new mammalian: cortex for rational thought
coordination between them

http://www.kheper.net/topics/intelligence/MacLean.htm
http://psychweb.syr.edu/psy393/lectures/I3ppt/sid001.htm
http://www.arachnoid.com/lutusp/science/sld001.html
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The Human Brain: The brain can be divided into four
interconnected areas: brainstem, diencephalons, limbic
and neocortex. The complexity of structure, cellular
(If}_’;}lﬂi'ﬁllit:ﬂ and function increases from the lower, most
simple area, the brainstem to the most complex, the
neocortex.

Brain One

Brain Two

Brain Three

Where?

Center of the
Brain

Wrapped around
Brain One

Outside Surface
(Wrapped around
Brain Two!)

Name
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Typical Animals

snakes, lizards

dogs, cats

primates,
especially
human primates
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Structure and function

THE CEREBRUM:
Frontal Lobe Occipital Lobe
*Behavior *Vision
*Abstract thought processes *Reading
*Problem solving Parietal Lobe
*Attention *Sense of touch (tactile sensation)
«Creative thought *Appreciation of form through touch (stereognosis)
*Some emotion *Response to internal stimuli (proprioception)
eIntellect *Sensory combination and comprehension
*Reflection *Some language and reading functions
«Judgment *Some visual functions
eInitiative Temporal Lobe
eInhibition *Auditory memories
*Coordination of movements *Some hearing
*Generalized and mass movements *Visual memories
*Some eye movements *Some vision pathways
*Sense of smell *Other memory
*Muscle movements *Music
«Skilled movements *Fear
*Some motor skills *Some language
*Physical reaction *Some speech
eLibido (sexual urges) *Some behavior and emotions

*Sense of identity



Right Hemisphere (the representational hemisphere)
*The right hemisphere controls the left side of the body
«Temporal and spatial relationships
*Analyzing nonverbal information
«Communicating emotion
Left Hemisphere (the categorical hemisphere)
*The left hemisphere controls the right side of the body
*Produce and understand language
Corpus Callosum
sCommunication between the left and right side of the brain
THE CEREBELLUM

Balance

sPosture Right Left

«Cardiac, respiratory, and vasomotor centers hemisphere, _ B T hemisphere
THE BRAIN STEM h:\ B4 o ; /

*Motor and sensory pathway to body and face
Vital centers: cardiac, respiratory, vasomotor
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Hypothalamus
*Moods and motivation
*Sexual maturation
*Temperature regulation
*Hormonal body processes
Optic Chiasm
*Vision and the optic nerve
Pituitary Gland
*Hormonal body processes
*Physical maturation
*Growth (height and form)
*Sexual maturation
«Sexual functioning
Spinal Cord
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eUnknown
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Comparative anatomy of brain

Brain size
Brain size/body weight
Different brain regions

cerebellum: more prominent in reptile & fish
cortex: surface area
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Prefrontal cortex

Human
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What is the function of the frontal brain area?

Leucotomy: Egas Moniz
cutting frontal lobe to treat emotional illnesses
1936-1978: 35000 people in the States
severe side effects:
Impaired social behavior
poor problem solving, coordination, working memory

Complicated function



2. Introduction to functional organisation of the cortex:

http://www.strath.ac.uk/Departments/Psychology/ugcourses/Mapping%20the%20Cortex-1.PPT
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Functional mapping of cortex
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Association areas

Most intriguing and hardest to understand
Prefrontal cortex: most spectacular growth in human
Phineas Gage story: damaged prefrontal cortex, changed characters
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