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Session 8Language and Thought

Language and Thought

And theLoRD 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

Genesisl1:6-7
Pieter Breughel the Younger
The Tower of Balhe1595
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1. Introduction. Al zhei mer 6s
Brain Anatomy. Cerebrospinal fluid,
hydrocephalus. Development and
maturation. Bloogupply, strokes.

2. Neuron. Cell body, dendriteaxon.
Glia. Myelin. Membrane potential.
Excitation. ActionpotentialsCarpal
tunnel syndrome. Multiple sclerosis.

3. Synapse Transmission from one
neuron to another. Excitation and
inhibition. Synaptic integration.
Simplereflexes. Body sensations.

4. Movement.Muscle activation.
Cerebral cortexBasal ganglia.
Cerebellum. Motor Neuron Disease.
Par ki DissasaeBalance.

Course Outline

5. Pérce@iensiearing. Localization
of sounds. Hearing impairment.
Vision. Visual fields. Recognizing
facesandobijects.llusions.

6. ConsciousnessSleep wakefulness,
meditation coma, epilepsy.ockedin
Syndrome. Attention. Consciousness
thefir eal pyobhbhedt. o

7. Memory and Emotion. Habits.
Episodic and Semantic Memory.
Amnesia. Different emotions
Depression. Addiction.

8. Language andThought. Language
processing. Aphasia. Frontotemporal
dementia. executive functions. brain
networks (attention and default).

This is the final session of our

We have covered the basic anat omy

have considered how we move and

about how t hen huwsmearm nksrca ous, and

conscisodumenmmory and emeeé¢i ®mal Modawnsi der

t hat make our consciousness human:
Quiz 7B

1. Transient global amnesia
A) is a forewarning of a stroke
B) is associated with aphasia
C) lasts for over 24 hours

D) requires no treatment

2. The dopamine concentration in the
synaptic cleft

A)i s increased i
B) is decreased by cocaine

C) is increased by dopamine uptake
transporters

D) is increased by amphetamines

n
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SessiorB. Language and Thought

(i) Semantics and syntax; speech sounds; learning of language
by infants; written languages.

(i) AphasiaBr oma®sa; Wernickebs area
and conduction aphasia; brain localization; semantic memory;
anomic aphasia; dyslexia.

(iii) Frontotemporal dementia; frontal lobes; executive functions;
general intelligence; multiple intelligences; working memory;
tasksetting; energization; monitoring.

(iv) Psychopathy; moral brain; Phineas P. Gage; rostral prefrontal
cortex and control of attention.

(v) Brain networks; goatiriven and stimuluslriven attention;
default network and inner thought.

Noam Chomsky (1928)

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

Syntax and
Semantics

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

Nim Chimpsky(19732000)
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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
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https://www.youtube.com/watch?v=-kHtGIhPs3Y

Speech Sounds

6 mth 12 mth
The various human languages use w
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 weengt
American babies recognize. And 60 -
American babies cannot tell the
di fference between t \
Taiwanese babies recognizKufl,
2015)
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.0 Taiwanese
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https://www.youtube.com/watch?v=-kHtGlhPs3Y
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Written Languages

W Alphabet
Sl Abjad

I Abugida

. Ideograms

Syllab

ary

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
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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.
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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.
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Wernicke’s Aphasia In !874, Qar] Wemfcke described several
patients with aphasia who were able to speak

but unable to understand. Although his patients
all had lesions in the left hemisphere, his
diagram unaccountably showed the right
hemisphere. Nevertheless it did point out that
several regions of the brain interact during the
perception and production of speech.

Carl Wernicke
(1848-1905)
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Ludwig Lichtheim
(1845 1928)

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

Auditory Word
Templates

Spoken Word
Programs

Speech
Output

Auditory
Input
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NormanGeschwind
(19261984)

Disconnection Syndromes

Geschwindproposed that 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 opatierdgsthada s i
difficulty repeating phrases that were
close to meaningle
ands, or butso), a
normally and could understand.
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Anatomy of
Arcuate
Speech Fasciculus

Geschwind’s

Wernicke’s
Area

NE GKS YIAYy NB3IA2ya 2F GKS
2YyAa00 GASoD
Diffusion MRI: Arcuate Fasciculus
BROCA'S .
TERRITORY GESCHWIND'S
(frontal lobe) TERRITORY
(parietal lobe)
L WERNICKE'S
&% TERRITORY
(temporal lobe)
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Semantic
Memory

Recent studies using cerebral blood flow (e.g. Binder et al, 2009) have
extendeds e s ¢ h veenmantié area toward the middle temporal cortices.
Damage to this area (by stroke or encephalitis) may significantly affect thg
memory for semantic concept sithelhe
inability to find the word for an object or even 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.
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Blood Flow Studies of Human Language Processing

auditory 2

semantic 2
integration
word retrieval

Left hemisphere areas activated b
spoken and written language tasks

C. J. PriceNeurolmage2012
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Dyslexia

Dyslexic

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

Etiology: Aphasia can be caused by any process that damages the speec
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 q dlds%w) , 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 strol
Gl obal aphasia can prBrgo aaéa teras tiWe
progresses to anomic aphasia. Fluent aphasias never becofieenan

S\ND 2T RAIG2INIR 3 S P

Br o cAphasa

Speech is very slow. Often the patien
comes to a halt or can only make no
speech sounTheaeis | i
great difficulty finding words.
Writing is usually affected as well.
Complete sentences are réarénhe
speech is like a telegram. The patien
does not use grammatical features
like the pluralé sréauxiliary verbs.
Speech perception is good although
the patient will not understand
complicated grammatical structures
(passi vagmammadsm®. ) :
Patients are aware of their problems
and sometimes very frustrated. Ther
is almost always hemiparesis.

11
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Werni ckeds /

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

Normal

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 (i) 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.

12
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David JaneThe Wall 2014. David has anomic aphasia and dyslexia
after damage to the left temporal lobe from encephalitis in 1990.

Quiz 8A 5

1. The most common type of aphasia
seen immediately after a stroke is
A)Wer ni ckebds aphasi a
B) Br o caphéassa

C) Global aphasia

D) Anomic Aphasia

2. Anomic aphasia

A) does not occur in frontotemporal
dementia

B) may evolve fronB r o aphésia
C) can be treated with dopamine
D) is a symptom of normal aging 5.




