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Session 6: Language an&motion

Brain and Mind

Pieter Breughel the Younger
The Tower of Babhgl595

Language and
Emotion

And theLoRrb said, Behold,
the people is one, and they
have all one language; and thi
they begin to do: and now
nothing will be restrained
from them, which they have
imagined to do.

Go to, let us go down, and
there confound their language,
that they may not understand
one another's speech
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Brain and Mind: Course Outline

1. Introduction. Brain anatomy.
Stroke Neurons. ExcitationAction
potentials. Synaptic transmission..
Body sensation®raille.

2. Moving to the Music.Muscles.
Stretch reflexes. Basal ganglia.
Cerebel | umbDiseBsa.r ki n
Balance. Hearing. Speech and music.

3. Sensation and Perceptiornaste
and smell. Hunger and satiety. Vision
Visual fields.Motion. Recognizing
faces and objects. lllusions.

4. ConsciousnessSleep, meditation,
coma, epilepsy. Lockeith syndrome
Attention. Consciousness. Theory of
mind. Split-brainstudies’ interpreter

5. Learning and Memory. Synaptic
changes. Motor skills. Priming.
Episodic vs semantic memory.
Amnesia. Al zhei me

6. Languageand Emotion. Language.
Humans vs chimps. Aphasia. Dyslexia
Basioeinstions. Autonomic Nervous
System. Love and Hate. Music.

7. Thought andWill. Executive
functions PsychopathyBrain
networks (attention and default).
Determinism. Free will.

8. Madness and WisdomPsychiatric
diagnosis. Anxiety. Schizophrenia.
Depression. Addiction. Maturation of
brain. Mental speed. Ageing. Wisdom.
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o
(Hokkien)
5

The story in Genesis is myth. Nevertheless, h
I n this diagram téhewisibkzetbé bnhembéeavkespeapli e
as a mother tongue.

There are someSimhg mwet dmr ammrcchelsndo Eur opean ar e

Some spoken | anguages such as Japanese and Ko
|l angsagHungarian and Finnish form a related g
are both part of the Semitic group of | anguadg
Writing does not follow the same relations as
Europe derives from Phoeni ci-Bnr,omwdar hl arsg aa ge.
Chinese characters used in written Japanese a
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Syntax and
Semantics

Although animals can
use signs or symbols,
they cannot manipulate
these symbols as a
language. This ability
evolvedwith Homo
sapiensabout 200,000
years ago.

Noam Chomsky (1928) Nim Chimpsky(19732000)

Language uses rules to put sounds, words, and sentences together to cd
meaning. Different languages use different rules but all human languages
can be translated into each other.

Noam Chomsky is the |inguist who established
was the Auni veveray umanmab&i ng -med elne otwkealt wa lt It
us to speak i n setnhtee nwoersd s Tnmaey sdoiufnfdesr aanndong | a
sentence structure remains essentially the sa

Nim Chi mpsky was a chi mpanzee who was raised
|l earned to use signs but nevemamrmamw.e dT hhen yma\weif ¢
ProjeconNicered his [|ife.

This is a clip from the movie. The supervisor
video recordings of Nim intercadt.i nfdhewistigntswd h
uses fiorl lfucsattroati ng the whiskers (right hand w
as they move nawady fgiodwmenngosuadsh t oget heirarmovi ng t
|l oosely based on Amenecen Séeghl YapgoagededNbDen
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Human Vocal Tract During speech the vocal cords vibratg
and the tongue moves rapidly to alten]

the resonance chambers of the mout

and throat:

Hard
Palate

Uvula

Pharynx
Lips Epiglottis

Teeth

Tongue

Larynx
(with vocal

cords) Trachea  Esophagus

Speech is special One of the reasons that th
tract of the chimp cannot make the sounds of
The human vocal tract is specially designed b
compl ex sounds.

The major differences between human beings an
| ariytnhxi s al |l ows us t o hianv et hae Itahrrgoea tr e(spohnaarnycnex )s
mout h.

Anot her evolutionary development was the extr
The resonances within the mouth and the phary
bet ween mout h gaensd tphhea rvyonwke Icsh.anSt opping the fl o
pal ate causes specific consonants

The MRI video at the right (about grandfather
t hroat move during speech.

Video (by Jangwoant Ki m) i's a
/I c

vail abl e
htt ps: WWW. VoukHbE&lL b B:m3B Wa't h?v=



https://www.youtube.com/watch?v=-kHtGlhPs3Y
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Speech Sounds

The various human languages use ,
several hundred dif {75
Each language uses between 25 and

50 phonemes. Babies learn to

distinguish between the phonemes in 70
the language they are exposed to but
will not be able to distinguish between
some phonemes in another language.
Thus Japanese babies cannot tell the
di fference bet wee
American babies recognize. And 60
American babies cannot tell the g
di fference between t ‘
Taiwanese babies recognizKugl,
2015)

6 mth 12 mth

Amen%arr11 2

O Taiwanese

65

Percentage Correct

d o
O Japanese

=)

Amer(iﬁ:an 6

55 4

You can tell the difference betweiemmplae e&l 6 ai
Japanese and American babies)

Most of you will not be able to disciriminate
compares Tai wanese and American babies)

Written Languages

[l Alphabet >y

sl [l Abjad
—\Abugida
M ldeograms

Syllabary

Alphabet has separate consonants and vowels

Abjad has just consonants, with vowel sounds coming from context
Abugida uses consonant-vowel units, with diacritcs for vowels
Ideograms use characters for a whole word

Syllabary uses symbols for consonant-vowel pairs

Written | anguages arre lad mpwagess. v aHdwelwse ra,s tshpe
systems for writing.

English and many other | anguages use an al pha
common is the Latin alphabet, which derived f
| amggges are stithetbguptdoaoetmacletter is al ways

are not
Ancient Hebrew us
associated with t

e just consonants; modern H
he consonant s.
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Chinese uses i dbeeo gmaadres .u pWoafdsa csainngl e 1 deogr an
more i deogr ams. Each ideogram may be made up
contribute to either the meaning or the sound
Japanese combi nes Chdinfefseer e ndte osgertasmso fwistyhl |tanbol e
kat akana.

Localization of Function

In the 19" Century, the phrenologists
led byFranz Josef Gall (1758828)
proposed that human abilities were
localized to different regions of the
brain.

Jean Pierr€&lourens(17941867)
showed that the cerebral hemisphere
were necessary for intelligent behavid
but he was unable to distinguish any
focal areas within the hemispheres.

The controversy whether cognitive
functions are localized or distributed i
the brain continues to this day.

The discovery of how | anguage is controlled i
di fferent functions are | ocalized in differen
Phrenol ogy was the study of the mind. I't ass
specific regions of the brain. I f a particul a
cerebral cortex r el actreeda steotl ht ehFahte raebeigliiotnys woofu |tdh
overlying the part of the cerebral cortex dev
prominent .

Though the ideas of phrenol ogy wétrrat oaflil Il iyt ii ¢
mi ght sHowadomeati on and that increased use of
region of the cortex.

The controversy between whether cognition 1is
Some regions of the br aiamdarwe tehsosudn ttihaelm ttd esce
not possible. However, the functions normally
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Localization of Speech

In 1861, Pierre Paul Broca (1824-1880) reported on the
autopsy of Monsieur Leborgne, who had for many years been
unable to speak. He had been known on the ward as “Tan”
since that was the only sound he could make. The autopsy
showed a focal lesion in the left inferior frontal region. The
brain is preserved in the Musée Dupuytren in Paris.

Those believing in the |l ocalization of funct.i
began to | ook at the brains of patients with
Il nterestingly the brains of other patients wi
to a@atrleears of the | eft hemisphere. The | esions
M Leborgneds.
The MRI at the | ower | eft was taken from Lebo
Wernicke’s Aphasia In 1874, Carl Wernicke described several

patients with aphasia who were able to speak

but unable to understand. These patients had

lesions in the posterior temporal regions.

Although his patients all had lesions in the left

hemisphere, Wernicke’s diagram unaccountably

showed the right hemisphere. Nevertheless it

did point out that several regions of the brain

interact during the perception and production of

Carl Wernicke
(1848-1905)

Wernicke suggested that the posterior tempora
the inferior frontal | obe for producing speec
defects involved the | eft hemisphere, and not
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Spoken Word Auditory Word
Programs Templates
Ludwig Lichtheim
(1845 1928) Speech Auditory
Output Input

The House ofLichtheim

In 1885Lichtheim published his ideas about
the speech system with an influential diagrant
Aphasia could be caused by lesions to any of
the centers or by lesions disconnecting one
center from another.

Concept
Center

e

The third main father of aphasiology was Ludw
Hi s speech diagram | ooks |Iike a house.
Di srupting the connection between auditory ce
simple rapid repptutitiemenfthadghothe patient
nor mal | vy.

Disconnection Syndromes

Geschwindproposedthat i ¢ ht h e

concept center was located in the inferig

parietal lobe, an area that was only fully

developed in human beings. Lesions to

the arcuate fasciculus could cause a

iconduct i opatierdsthhda s i

difficulty repeating phrases that were

close to meaningle

ands, or butso), a

normally and could understand.

NormanGeschwind
(19261984)

Nor man Geschwind suggested an anatomical basi
of disconnection syndr omes.
The prototype rdongec oinsn eccan dounc tsiyonnrd aphasia. A |
di sconnect Wernickeds area from Brocabs ar ea.
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Anatomy of
Arcuate
SpeeCh Fasciculus

Geschwind’s

Wernicke’s
Area

View.

Diffusion MRI: Arcuate Fasciculus

BROCA'S :
TERRITORY GESCHWIND'S

(frontal lobe) i TERRITORY
SN (parietal lobe)

| WERNICKE'S
= TERRITORY
(temporal lobe)

al type of Magnetic Resonance
the cerebral hemi spheres

he main regions of the brai
t)

gure shows the arcuate fascicul

area in the frontal |l obe.

n i nvol
| magi ng
us whi

c
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Semantic
Memory

Recent studies using cerebral blood flow (e.g. Binder et al, 2009) have
extendeds e s ¢ h vsenrantié &ea toward the middle temporal cortices.
Damage to this area (by stroke or encephalitis) may significantly affect thq
memory for semantic concept sithel he
inability to find the word for an object or to say what it is used for.
Sometimes the loss can be quite specific: the patient may be unable to
recognize animals but can recognize tools, or vice versa.

hdaappéaarne dbanldo c

Semanticimeemofaess that we

tion cortex.
n f
[ 1

regions of the associati
The main areas are the i
The main symptom that fo
Ot her areas, parti culmaryl
semantic memories.

erior parietal | obe
ows | esions to thes
Yo et h msveo livre dt h en fsrearmr tcah

Blood Flow Studies of Human Language Processing

auditory 2

or 106G

semantic 2
integration
word retrieval

< pvOT ¥

Left hemisphere areas activated b
spoken and written language tasks 0 oto

C. J. PriceNeurolmage2012

An abstract expressionist brain.

This figure is from a recent paper reviewing
year s.
Many di ff ertehnet Ireefgti ohnesmiosfpher e are i nvolved 1in

We hasvte cjounsi dered igddmasret ac emsmomwines n the dar |

10
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rple shows where syntax and
fiotrhearpriocdud cattiioom of speech

auditory processing.

semanti cs
sounds.

brown are the areas for processing wr

Dyslexia

Normal Dyslexic

Dyslexic children seem unable to process word forms (yellow) and meani
(pink). They activate the anterior word finding arBar (0 d grées) more
than normal children when trying to read wordShdywitz 2005).

Dysl exi a

Two

basi

meani ng
Dysl exic
per haps
stores a

i's amsiinmgalwirliittenofwoprdecaand
C ariea sw-baordem aafrfeege diemwicti tpe t tad
areacicn ptthealparigetom (pi nk) .

their mea
regnona (ye

children often shofw amtcale arseegdi canc.t i Tvhi
be related to the increasrd médmirngde

re noisy or empty.

Aphasia

Etiology: Aphasia can be caused by any process that damages the speecl
areas of the left (or dominant) hemisphieteauma, tumor, degenerative
disorders (particularljronto-temporal dementia). However, aphasia most
commonly occurs following a stroke.

Types: Aphasic stroke patients show the following types of aphasia: global
speech neither understood nor produced (3M4), 0 d al&bs%) , Wer
(15%), anomic (25%), others (15%).

Prognosis: The more severe the initial symptoms, the worse the prognosis
However, all patients improve especially during the first year after the stroh
Gl obal aphasia can prBrgo @ahésta terals tove
progresses to anomic aphasia. Fluent aphasias never becofiigenon

Aphasi a
It i s al
70% ofliath

11

is a disorder of |l anguage.
most al wahyes Iceafuts ehde mhiys pdhaamadgeed X poe &p b &€ a
eéd peopl e).
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Br o cAphasa

Speech is very slow. Often the patien
comes to a halt or can only make no
speech sounTheeis | i
great difficulty finding words.

Writing is usually affected as well.
Complete sentences are rarthe
speech is like a telegram. The patien
does not use grammatical features
like the plurald sréauxiliary verbs.
Speech perception is good although
the patient will not understand
complicated grammatical structures
(passi vagmammaismo. ) :
Patients are aware of their problems
and sometimes very frustrated. Therg
is almost always hemiparesis.

i s at

Not e
somet

Ful I

https:

Werni ckeods 1

The speech is very fluent. However,
the patient often makes mistakes,
using the wrong word or changing the
sounds in a wordp@raphasigs
Sometimes thegearaphasiaare so

bad that the speech becomes gibberi
or fAjargon aphasi
are usually grammatically correct, but
there is very little meaningful content
to the speech. The patients have
severe difficulty understanding
questions. These patients tend to be
unaware of their problems and have
difficulty in understanding the need
for therapy.

that he does not answer the
i mes ailmotshepwayiltcalrepeats
exami netrhesraggsi s noascioannducti on aph

Vi
/

deo i s at

g hee sits ons

hi

ms e |

f

eo
WWW. vyoutube. com/ watch?v=khOP2alzL9s

p o
He

/| www. vyvoutube.com/ watch?v=30ef68YabDbDO0
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https://www.youtube.com/watch?v=khOP2a1zL9s
https://www.youtube.com/watch?v=3oef68YabD0
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Anomic Aphasia

Although the speech is fluent, the
patient has difficulty finding words.
Circumlocutions are common and
both the patient and the listener
become frustrated.

Testing involvesi] presenting the
patient with an object (watch, pen,
orange, etc.) and asking for its name,
and (ii) asking the patient to give the
meaning of a word, e.g., what is a
knife?

As well as being caused by strokes,
this type of aphasia is often seen in
degenerative disorders such as
frontotemporal dementia (FTD).

David JaneThe Wall 2014. David has anomic aphasia and dyslexia
after damage to the left temporal lobe from encephalitis in 1990.

arti stthevhloe fstu ftf empdar asle viea kee

panomi ad ae@ene tdyyes leaxiep.hal
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