/AOyOC KoL vonon
MAaylwon AELToupyLWV EYKEPOALKWV NULODALPLWY




g DuoloAoyLkn AoV UULETPLO EYKEDAALKWV A

nUopaLplwyv

* 0 AE petwmiaiog Aof30G eKTELVETAL TTPOG
TA EUTIPOG Kol 0 AP wviakoG Tpog ta
Tiow

* H aovppetpla ot ep@aviletoal o€
svpnuata nAkiag 60.000 xpovwv

e Awaopa otn vevpodiaBifaon:
e T vromapivn xat twv vroSoyéwv ™G
TNV WYPA oPAalpa aploTEPX

* 1 vopadpevaAivn otov BdAapo
Se&ld
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«[MAayLwon» Twv AELTOUPYLWYV TOU EYKEPAAOU

Brain Lateralization

¢ What is the theory of "brain lateralization?

e H18¢a 6tL ta §V0 o d TOU EYKEPAALKOU (PAOLOV TOV - ApLOTEPA KAl SEELA - EKTEAOVV
SLAPOPETIKESG AELTOVPYIES

* HBewpla avamtixbnke and toug Bpafevuévous pe Bpafeio NoumeA Roger Sperry kot
Robert Ornstein kot poag fonba va KATAVOT)GOVLE TN CUUTIEPLPOPA LG, TNV
TPOCWTIKOTNTA OGS, TN SNULOVPYIKOTNTA OGS KAL TNV LKAVOTNTA LG VA XPT|OLLOTIOLOVE
TOV KATAAANAO TPOTIO OKEYTG OTAV EKTEAOVE CUYKEKPLUEVA KaBT KoV TQ.

* YUYKEKPLUEVEG AelTOVPY(EG TEVOUV VA £XOUV CUYKEKPLUEVT) EVTOTILOT) — ONAOT)
eMeCepyAlOVTAL YPNYOPOTEPA KL ATIOTEAECUATIKOTEPA ATTO TT) LA TIAEVPA TOV EYKEPAAOU
1 TV GAAN.

When the brain is whole, the unified
consciousness of the left and right
hemispheres adds up to more than

the individual properties of the

separate hemispheres.

— Reger Welestt Sperry —

AZ QUOTES
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H ocuvbeon petall twv dUo nulodatpiwyv YLVETAL LE TO
necoAofLo (corpus callosum)

AsEi  Emwaxng oxwoui Apigtepd

nmoquf%ﬁ\v cbcioe * >200 EKATOUHVPLO VEVPLKEG [VEG TTOV
~ \%ﬁl / LETAPEPOLV TIAT|POYOPLEG ATIO TO

L NE Mecodépo|  EVOL JLLLOPALPLO TOV EYKEPAAOV OTO

SFOSN Ao

* To peocoAo6fo mapovotalet
TOTIOYPAPLKT] OPYAVWOT), SnAad)
OL LVEC TTOV GUVOEOVV AVTIOTOLYES
TEPLOYXEG TWV SVO NULOQPALPLWV KOTA
KAVOVA YELTVLIA(OLV

e To pecoAofio eival epimov 40%
LEYAAVTEPO OTLIG YUVAILKEG OE
oUYKPLOT] LE TOVUG AVOPEG
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/\AELTOVUPYLEC TOVU OPLOTEPOU NULoPALPLOU

¢ To aplotepd NuIo@AipLO ELSIKEVETAL GTNV AVOAUTIKN
okéYm. AcxoAsital pue «OKANPA» YEYOVOTQ:

o Apaipéoelg

e Aopn

o TJlelBapyia kol kKavOveg

e AXAnAovyieg tou xpdvou

* Mabnuatika

e Katnyoplomoinon

* Aoywn, opBoAoylopd Kat EMAYwylKO CUAAOYLONO

Left Brain

Logic
Analysis

. : * T'voon
Organization | . Trouela
Administration /. * Opiopovs

* XxeSlopO KAl 0TOXOUG

*  Ag£gels (YPATITEG KAL TIPOPOPLKES),

o JTlapaywylkOTNTH KoL ATIOTEAECUATIKOTN T,

e Emomun kat texvoloyia

* ZtabBepodtnTa

* Efwotpipela

o ZwUaTiKN SpacTnploTnTA 01N S€€Ld TAELPA TOV CWUATOG.

Maths & science”
Knowledge/facts
Detail

e To aplotepd nuIo@aiplo TovileTal 6TO EKTTALSEVTIKO UOG
oUOTNUA KAL TNV KOW®Via Hag YEVIKOTEPA. Av aUTO lvat
TPOG TO KAAVTEPO 1] TIPOG TO XELPOTEPO ATIOTEAEL EV
EPWTN O
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Aettoupyiec Ttou de€lov nuLodaplou

e Awiobnon
e ZuvaoHnpata kat evalodnoia
e Amekovion

e Anuovpywomrta (ocvpmeplAapfavopévng g TEXVNG Kot

Right Brain

™G HOVOKIG)
o Xpwpa
*  AvtiAnym tov ywpov
o Jlpwteg evTUTWOELS EmOtlon
* Pubuog . Intuition

e AuBopuNTIOUOG KL TIAPOPUT TIKOTN T

| Spirituality

.\ Interpersonal skills
Art & music
Belief
‘Big picture’

e AvaAnym kwwdvvwv

¢  Eveldla kot mowiAia

e Mabnomn amo v sumelpla,
*  XXEOELG

e  MuoTIKIopOG

e [loyvidt kat aBAntiopog
* Eowotpépelx

e Xwovuop

e Kuwntikég Se€lOTNTEG OTNV (PLOTEPT] TTAEVPA TOV CWUATOG

OAloTikO TPOTO avTIANYM G OV avayvwpilel Ta
TPOTUTIA KL TIG OLOLOTNTEG KAL OTT] CUVEXELX
OUVOETEL TA OTOLYELX AUTA OE VEEG LOPPES. /
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«MAaylwon» Twv AELTOUPYLWYV TOU EYKEPAAOU

Brain Lateralization

* H yvd)cm TIOV £XOVUE UAWVTOG 1)
oucouyovrag TOUG AAAOUG, (‘SLaBaZovrag M
ypa(povrag, ETILYELPT] uaroxoywvrag,
ocvoc?movrocg AoyLKd n Xpnmuonmwvrag
apLlOUoVG Kol YEYOVOTQ, Elval
Aeu:oupylsq TOV ApPLOTEPOV
Huwo@aptlov.

° ATO TV oc)d\n 1'[0(7\[ otV chppaZo LOOTE
om utoupyucoc HECW ™G TEXVNG, TNG
LLOVG KNG, TV aloom CEWV Kal
ouvaiobn LATWV Pag, orocv Xopsuou LLE,
chppaZo LOLOTE LE TO CWUA OGS, KAVOUE
EPWTA, OTAV SLO(LGGavouoccrre
opocuom(o LOOTE, KO(VOU ne SLaAoyLopHo N
BAemoUE ovstpoc QUTEG elval
Agrtovpyleg Tov Asiov Huoparpiov.

/




e
O dratpepevocg eykepaloc-pecolofLo

* 1950: peAeteg yiax Tov poAo tov pecoiofiov

. Yno@sostg usra(pspa T[)xnpocpoptsg QIO TO EVA ULO@AIPLO 0TO AAAO Kol
0TV ATOKOTIEL TO KABE NUIo@aiplo Aettovpyel Eexwplotd

-




Patient with
CC agenesis

Patients (N=13)
with no CC agenesis

e Méxptto 1950 mepdpata pe dStatour Tov pecorofiov oe
mepopatolwa Sev avedeikvuay eAAeippata

* Atoua pe ayeveoio Tov pecoAof3iov @aivovtav (UCLOAOYLKA

- /
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Nepauata twv Myers & Sperry (1953)

Myers and Sperry’s (1953) groundbreaking split-brain experiment.

Control groups Patch on first eye Patch on second eye

Correct choices =
(@orm) R
o

50%
Trials

Cats with either their optic chiasm transected, corpus
callosum transected, or neither transected (shown
here) learned the discrimination at a normal rate with
one eye blindfolded and retained the task perfectly
when the blindfold was switched to the other eye.

Patch on first eye Patch on second eye
100%

Correct choices
(@orm)

50%
Trials

Cats with both their optic chiasms and corpus
callosums transected learned the discrimination at a
normal rate with one eye blindfolded, but they showed
no retention whatsoever when the blindfold was
switched to the other eye.

Copyright© 2009 Allyn & Bacon

o MeAéteg o€ YATEG HE Slatoun] Tov HEcOA0BIOV Kol TOV OTITIKOU XLACUOTOG
WOTE 1) OTITIKY] TANPOPOPIA VA UMV TIEPVA GTO AVTITTAELPO NULCPALPLO

- /
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TWO BRAINS - TWO MINDS

UF Twu MIND Experiments with split-brain patients have helped to
illuminate the lateralized nature of brain function.

Split-brain patients have undergone surgery to cut A word is flashed briefly to the Now a word is flashed to the left
the corpus callosum, the main bundle of neuronal right field of view, and the patient field of view, and the patient is
fibres connecting the two sides of the brain. is asked what he saw. asked what he saw.
D O Visual (
fields ] |
Input from
the left field
of view is
processed
by the right Corpus
hemisphere callosum
and vice
versa.
Because the left hemisphere is dominant The right hemisphere cannot share information
for verbal processing, the patient’s with the left, so the patient is unable to say
Left Right answer matches the word. what he saw, but he can draw it.
hemisphere hemisphere . -

®  «Everything we have seen indicates that the surgery has left these people with two
separate minds, that is, two separate spheres of consciousness.What is experienced in the
right hemisphere seems to lie entirely outside the realm of awareness of the left
hemisphere. This mental division has been demonstrated in regard to perception,

cognition, volition, learning and memory»

® Roger Sperry (1966, p. 299

* https://www.youtube.com/watch?v=wfY bgdo8e—8 /



https://www.youtube.com/watch?v=wfYbgdo8e-8
https://www.youtube.com/watch?v=wfYbgdo8e-8
https://www.youtube.com/watch?v=wfYbgdo8e-8
https://www.youtube.com/watch?v=wfYbgdo8e-8

(1) Can name key
viewed with both
eyes

2Addison Wesley Longman, Inc.

(2) Can use but not
name key in left
hand when
blindfolded

Sensory input
from left side

(3) Explanation
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Alatopoaxec tnc Sounc tov pecoAofRiou

* Oudatapayég g Soung tov pecoAofliov Ba pmopovoav
va Taglvoun0oUv oIS aKOAOVOEG KaTNYOpPLEG:
e TIANPNG amovoia (ayeveatia) Tov pecorofiov (1:4000
YEVVIOELG)
* QMOTUYXLA CYNIATIONOV OPLOREVOV TRIHATWV TOU
nueooAof3iov.

H amovoia twv Tunpatwyv Ba pemel va elval cuyyevig Kat OxL va
OoXETI(eETAL PE AAAEG EKPUALOTIKEG TTO O LS (TL.X. TIOAAQTIAT
oKAnpuvon)

* UTOMAXGLQ, TTOU ONUAIVEL OTL TO HEGOAOBLO Elval TIAY)PWG
OXNUATIOUEVO ALK LKPOTEPO TOVU (PUGLOAOYLKOU YL TNV
nAkia kot To VAo

» Suayeveola, SnAadn un @uolodoyikd oxfua eite 6AovL eite
TUNUATOG TOV pecoAof3iov

Ot mapamdvw SlatapayEG GUVUTIAPXOVV CUXVA KOl LE AAAES
Suapaptieg Tov K.N.X., 0Twg ovvdpopo Arnold-Chiari, SuomAasia g
TAPEYKEPAALSAG KAL TOU TTPOUTIKOUG HVEAOV, OXLIEYKEPOALQ,
SYKS(pOO\OKT]N’], UNVLYYOUUEAOKNAY, Kocewg KOl LE SLATAPOXES mg
apxtrs:movumg TOV sstcpa)\ucou @010V (Tr.X. TTOAV uucpoyupla
ETEPOTOTIA PALAG OVOLAG, EAGTTWOT TOV APLOUOV TWV VEUPWOV®WV
Van Economo)




e To 30-45% twv Statapoywyv TG
doung tTov pecoiofliov ogeidovtal
OE YVWOTA LTI, OTA OTIO L0l
ovutepLAauavovtal
* XPWUOOWULKES aVWUXALES (TT.X.

Tplowpia 13,15, 18),
* EPLBAAAOVTIKOL TTAPAYOVTEC.

| , e Y€ LEUOVWEVT] AYEVES L TOV

Trisomie 13 lLeooAofiov TO TOCOOTO TWV
TIEPLTITWOEWV AYVWOTNG
attoAoylag eyyilet to 75% kat to
0000 TO TWV TEPITTITWOEWYV TIOV
OPEIAOVTUL OE AVAYVWPLOUEV
YeveTika aitia meptel oto 10-15%.

- /




ovvdpopo Twv Marchiafava-Bignami)

Control Man Corpus B Alcoholic Man
_ callosum

p:
»

Ventricles

\ Image courtesy of the National Institute on Drug Abuse

& ‘Ocov oc(popa TOUG nspLBa}\onro?\oyLKoug napayovrsg, N ﬂaparsrocusvr]
nsprog avomTUEng TOU usoo}\oBLov To KaBlotd Gswpnrma EVAAWTO ot
SpAaom ToAAWYV szysvwv napayovw)v L€ TTPAKTLIKO, ouwg, ETIITTESO 1 LOVT
smBsBouwusvn GUO'XSTLGT] a(popoc TO vaﬁpouo EUPBPLIKNG (X)\KOO)G]Q, oTO
OTIOL0 TTAPATIPELTAL AYEVESLA TOV MSGO}\OBlOU 0€ T060G6TO 7%.

H smSpaGn TOV QAAKOOA 0TO HSGO)\OBLO swou B)\omrum akoun Kat oTnv EVIIALKN
Zoon, KaBwg sxa TapoatnpnOel (mp.avrucn aTpo@la Tov pecoloflov os
XPOVIOUG XP1OTEG AAKOOA (Tr.X. € EKEIVOUG e eyke@alomdBela Wernicke kot

Magnetic Resonance Imaging of the Brain

Corpus
callosum

™~




4 Xpnon tou KataAAnAou nulodatpiou yia To h
£PYO TIOU KOWVOULE

e Ye KAOe €pyo, Eva nuo@aiplo
elval Kuplapyo, aAAA To GAAO
NULO@ALPLO CUUUETEXEL OE
Kamolo faduo

o [lapdderypoa:

e 0Tav TTAL{OVUE EVA PLALKO
Ty vidL softball (§pactnplotTta
de€lov nuLo@aiplov), Oa yavope
TNV oVCLX TOV LY VISLOU - TO
SLHOKESAOTIKO - OtV UOOTOV
VTIEP LOALKA TIPOCAWUEVOL OE
Dépata aplotepol nuIo@ALpiov
OTIWG ELVOL OL KAVOVEG KaL N
melbapyla.




Emikpatouv nuuodoalplo

* AvamTUOOETAL KATA TNV TTALSLKT)
nNAKia
e ['eveTIKOl TAPAYOVTEG
e YyoAelo-ekmaidevon
e Owoyevelako meplfdAAiov

e H emkpatmon Sev elval «TANpNG».
[Teplotaoiokd pmopel va
avoAapufBdvel Ta via koL To aAAo

NUo@aipLo

° https: // braintest.piixemto.com/

° http: / /braintest.sommer-sommer.com/en/



https://braintest.piixemto.com/
https://braintest.piixemto.com/
http://braintest.sommer-sommer.com/en/
http://braintest.sommer-sommer.com/en/
http://braintest.sommer-sommer.com/en/
http://braintest.sommer-sommer.com/en/
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Emikpatouv nuuodoalplo

¢ 'Exovupe v tdom va duoTiotope 1} axoun Kat
avtitadovpe to pun-kupiapyo nuo@aipto.
AUTEG 0L {8LEG CUUTIEPLPOPES UTIOPEL VO
TPOLAALOVTAL KXL GE AAAOVC AVOPWTOUC.

e ['a mapaderyua,

av elpoote «UT[Ep Tov 8elov nmo(pouplou» OAAG
KATIOLOG ATIO TOUG oLVadeAPOUS pag eivat
TIPOCAVATOALGHEVOG TIPOG TO APLOTEPO NHLOPaipLO,
etvat TBavo va tov Kpivoupe wg Bapeto kat
AKAUTTO

Qv E(LOOTE KVTEP TOV APLOTEPOV Lo @AipLO,
Lmopm’me m@ocvd)g va oelte Setl nutcr(poupiov» QAL
KATIOLOG ATIO TOUG GUVASEAPOUG Hag Elval
npococvarohcusvog P0G TO SeELO NULo@aiplo, elval
meavo VO TOV KPIVOUUE WG avaLOTILOTO KAl
avVopYA&vwTO.

* Katot Vo TUToL ava(mw)v |.l1'[0p£l va
glvait omors)\sauaﬂlcm AV 81'[l‘tp£1'[£‘tal va
£pya(0vtou IE TO S1KO TOVuG TPOTO, OTIWG
EXOLV aVaKOAVPEL OpLoPEVOL EPYOSOTEG.

/




o MIpémel va avamtvoiovpus Kot

T V0 pag nuo@atpra. Avto
elvaL amapaitnto, SLOTL:

* Oplopéva KaBMKoVTA ATalTovV TO
APLOTEPO NULOPALPLO KATA KUPLO
AGYO0, Kol AAAQ aTTalTOVV KUPLWS TO
SeEinuogaipto.

e To «emikpatoUV nuLo@ApLO»
TAPAUEVEL TO (810 (Eva dToUO pE
de€l kuplapyo nuio@aiplo dev
QAAA{EL 0€ VA ATOUO APLOTEPO
Kuplapyxo nuo@aiplo) aAda av
VAT TUEOVE TIG LKAVOTITEG KAL
TOV dAAoV nuLIo@atpiov avTto Ba
ELVAL TILO ATTOTEAECUATIKO OTAV O

XPELWXOTEL VO TO XPTOLUOTIO)OOVLE.

™




Engaging Your Brain

e Learn a new language.

® Research suggests that learning a
new language is one of the best ways
to stimulate your mind. Learning a
language, at any age, may help grow
the hippocampus, an area involved in
understanding new information and

spatial reasoning,

HOPE

® Pick a language you have always
- wanted to learn. The benefits of
language-learning are present

\ P ¢
m regardless of what language you

choose.
HAPPINES
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* Break your routine.

® The more something becomes routine, the
more hardwired and thus less stimulating
it is in your brain. Challenge different
parts of your routine every day to keep your
brain active.

* Take a new route home. If you commute the
same way every day, try a different route
to bolster your spatial reasoning and provide
your brain with new stimuli.

e Switch to your non-dominant hand for
simple activities such as brushing your
teeth or holding your fork.

* Replace a common word for the day.
Challenge yourself to go the whole day
without using a word like “good” or “very.”
Get the language center going by
thinking of synonyms.

® Do a chore in a different way. If you typically
use the dishwasher, wash your dishes by hand.
If you usually vacuum starting in the living
room, get the bedroom first this time.

- /
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e Learn how to meditate.

* Research at UCLA suggests meditation
strengthens the connections between
brain cells, which may help meditators
process information faster.

® Make yourself comfortable. This may mean
wearing comfortable clothes, finding a
comfortable space, or getting rid of unnecessary
distractions.

® Close your eyes and focus. Those new to
meditation may not be able to clear their mind
completely, but should try focusing on one thing
such as breathing patterns or a mantra.

® Perform a body scan. Close your eyes and check
in with each part of your body, starting at the
toes and moving upward. Relax each body part

individually until you reach the top of your
head.

® Practice a guided meditation. There are many
online resources, as well local practitioners that
can get you started by guiding you through a
meditative experience. /
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e Learn a new skill.

* New mental challenges force your brain
to use different channels, which
improves memory and critical thinking.
Learn about something you don’t do or
understand very well to challenge your mind.

® [earn a musical instrument. Challenges with
increasingly demanding skills work the brain to
keep it strong.

* Take out an old textbook and try to remaster a
skill that you haven’t used since you first studied
it. Try a geometry problem if you don’t have
much complicated math in your daily life, or
learn the details of a historical event that you
don’t currently know very well.

* Take up art. Regardless of skill level, art
forces the mind to create relationships between
elements of composition, such as color, light,
and texture in visual art. Thinking through
different compositions helps the brain consider
multiple scenarios, which is vital for creative
problem solving.

/




* Learn to juggle.
® Juggling, or any activity practiced with
intent, such as playing an instrument or
learning chess, helps build the areas
responsible for communication
channels within the brain.

) o [f juggling is not a hobby that interests
(‘\\\ you, try learning an instrument or
L practicing a sport that has heavy hand-eye

coordination, such as tennis or volleyball.

* Practice regularly. Learning is not
enough on its own. Regularly

practicing your new skill ensures
the brain stays engaged even after

you master the basics.

- Y,




/AOyOC Kol vonon




H avamtuén ko e€€A&n tou Aoyou
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Tarkge Portuguése

* Yrtapyouvv 7.000 yYAwOoEG
amo Ti§ omoieg 1.000 £xovv

neAetnOel amo
YAWGGOAOYOUG

* 'OAEC AUTEC OL YAWOOEG
EXOLV TTaApOUOLX BaciKd
XOPOAKTNPLOTIKA
* 'Hxovug (pwvnuata)

e ZUufoia (ypdupata)
e Kavoveg (ypappatikn)




‘Hyot (bwvnporta)

* OuLamAeg Ae€elg yapoaktnpllovtal kal Stakpivovtal
LETOEL TOUG KUPLWG ATIO TU (PWVILATA TOVG.

e To wvnua elvat Evag YapakTnpLoTIKOS NX0S SLHKPLTOG
oo Evav GAAO0 Kol kaBlotd Suvatn TN SLAKPLOT] TOV
LECO OE [LLor AEE.

e ['la Tapaderlyua, ota AyyAika / p / xal / b / elvat

SLOPOPETIKA PWVNUOTA, KAl SLaKPLTA o€ (VYN AEEEWV
OTtWG pat-bat, pale-bale, pull-bull, laplab




Mopdnuata (Morphemes)

e Ta pwvnuata (yol) Sev «mtapayovv» YAwooo
e To devTePO SOULKO OTOLYELD ElVOL TO LOP@EM U EVALT
LLKPOTEPT LOVASA TNG YAWOCOG TTOV UETAPEPEL VOT| LA
e Ta poppnuata etvat cuvévacpoi V0 | TEPLOCOTEPWV
PWVNUATWV




FAWOOLKN avarmtuén

® Make a quick guess:

[Iooec A£Eelc pmopelte va HABETE Ao TNV NAIKLX TOV
E£VOC £TOVUC HEYXPL KAL TT)C ATOQPOLTN OGN G 0OC XTIO TO
YUULVAGLO;




[AWOOLKN avamntuén

e H anmavtnon eival tepimov 60.000
Bloom, 2000, McMurray, 2007
e Meta Vv nAtkia Tov EVOG ETOUG KATA LECO OPO OYESOV
3.500 Ae€eig kabe xpovo, N oxedov 10 kabe pepa!




[AWOOLKN avamntuén

Age Language Development

Birth Sounds

Differentiating cries- baby uses
0-3 months a different cry for different

situations

Hi

4-6 Months Vocal Play- gurgling, babbling

Speech like babbling including
the use of consonants and
7-12 Months vowels. First words - "mama”,

Story telling
Sentences
Phrases
"doggie”

Use of two word questions - "No
1-2 Years doggie?”, "Where ball?"
Tworhree word utterances. Use
23 Years of attributes - "Big", "Furry” .

Bdove brth Bnh 6 months vea 1 yeans 3 yoors 4 yours 5 years

Combination of four or more -
3-4 Years words in sentence form

E

Use of long and detailed
4-5 Years sentences. Use of "adult-like"
grammar

-
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Kplowuec meplodol otnv avamtuén tnc YAwoooc

e MeTa T YEVVNON TOUG T
Bpéen epgavifovv pia
KA TOTIANKTLKT LKAVOTNTO VO
«OTTOPPOPOVV» TN YAWOOQ.

* H yAwooa mov Oa pabovv
ELVAL ATIOTEAEO LA ETILOPOLOTNG
TOV TTEPLBAAAOVTOC TOVG
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Kplowpec meptodoL otnv avamntuén tnc YAwooag

e Meta ™ yswncm Eva uwpo uTmopel va
SLaprst TOVG nxoug amo ™my
O)\)\O(VBLKT] KQL TOUG 1XOUG ATIO TNV
[amtwvikn y?wocmoc
o dalvetal ou elval Bochn LSLOTNTA TOV

AKOUOTIKOU GUCTHHATOG TWV
TPWTEVOVTIWY

* ItV nAkia twv 7 UNVwV To Bpscpn
8£vaouv nspwcorspn T[pocoxn o€
nporacag LLE UN oucetoc doun 81|)\a81|
noén exouv ommc‘tnoa TO VON X
TWV Kavovwv ™m¢ y)\w(ro'a(; OV
I,ll}\OUV YUp® TOUC Kol Pdyvouv
EVEPYQ YL EEALPETELG




" Kplowec nepiodol otnv avamtuén
TNC YAwooog

= 'Otav 0 eyKEPAAOG O vEAPT
nNAkio dev «LABE KaAULA YAwo oo
Nl YAWGOOLKT] LKaOvOTn T SEV
AVATITUOCETAL TTOTE TIAT|PWG.

® Childhood seems to represent a critical (or “sensitive”)
period for mastering certain aspects of language

® Deaf children who gain hearing with cochlear
implants by age 2 develop better oral speech than do
those who receive implants after age 4.

® Children who have not been exposed to either a
spoken or a signecl language during their early years
(by about age 7) gradually lose their ability to

master any language.

* Natively deaf children who learn sign language after
age 9 never learn it as well as those who become deaf
at age 9 after learning English.

- /




0 POAOC TOU TEPLBAANNOVTOC OTNV OVATTTUEN KoL
e&eAL&n touv Aoyou

e AvokoAla ekpuaBnong EEvnge
YAWOOOG HETA TN €@ Pela
e OLavBpwtol Tov pabaivouv
Ll 2" YAWooo 6TV UK

Front

Brain activity when speaking native language 4 ’ ,
Actividad Cerebral al hablar la lengua nativo T]NKLO( EVEPYOTIOLOUV TIG 1O LEG

EYKEPAALKEG TIEPLOYES KAL YLIX
TIG V0 YAWOOEG.
* OLavBpwtol mov pabaivouy 2N
YAwooo HETA TNV NAkia Twv 11
Brain activity when speaking a second language STWV XPNOLUOTIO LoV
Actividad cerebral ol hablar segunda lengua , , ,
SLOPOPETIKEG TIEPLOXEG YL KAOE
YAWOOoXQ
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To yovidlo FOXP2

7928

o ™ ™ o -
g o z 8 t 5 5 B8
o o o o
e B = E- = [ E-

7qme

The FOXP2 gene is located on the long
(q) arm of chromosome 7 at position
31.

e To yovidio FOXP2 £xeL Bpebel 0TL
elVOL ONUOVTIKO OTNV EKUAONOM
™G YAWO TG

e MetaAAaelg oto yovidio: ta
atopa owré( XpSlé(ZOVTO(L
TIEPLOCOTEPO XPOVO YL VA
Habovv va pLAovV.

* To TtpoTUTIO TNG EVEPYOTIOINONG
TOU EYKEPAAOL 0T ATOUA AUTA
KaTA TN SLAPKELX ULXG YAWOOLKNG
doklpaoiog eival SLoPOoPETIKO
aTtO EKEVO IOV SLATILOTWVETAL
OTOUG (PUOLOAOYLKOUG OUANTEG




4 N

e To yoviéio FOXP2

* Kwdkomolel petaypa@ikoVs TapdyovteG HEAT TNG
olkoyevelag twv FOX.

* Ex@pdletal oc euffpuiko Kal EVALKO EYKEPAO,
KaBwG Kol o€ SLdpopa AAA Opyava OTIwG O
TIVEVULOVOG KAl EVTEPO.

e To poidv TG MPWTEIVNG TOV YOVISIOU TIEPLEXEL EVA
Tuua Seopevong oto DNA mov pumopel va tpoodebel
amevBeiag oe mepimov 300 £wg 400 vTTOKIVNTES
YoviSiwv oto avBpwTivo yovidiwua kat va puBuiet
NV EK@PAOT] ULOG TIOLKIALXG YOVISLwV.

o = b - o - o ]

g & % & c 5 B 2 F 3
= (=% (=8 (=g

= =3 ~ ~ E‘ [ L E- =

* To yoviSio amalTelTal YLA TT) GWOTI] AVATITUEN TOV
AOYOV KQL TG YAWOGG UG GTLC TEPLOXEG TOV

The FOXP2 gene is located on the long (q) arm EYKEPAAOV KATA T1) SLAPKELX TNG ELPPVOYEVEGTC,

of chromosome 7 at position 31. KOL LTTOPEL VX EPTIAEKETAL OE PLA TIOLKLALO
BloAoyikwv 08@wV IOV EMNPEATOVV TNV AVATITUEN
™G YAWGoQC.

* OLpetaAAdgels oto yovidio autd TpokaAel Statapaxm
TOU AOYOU YVWOTI WG AUTOCWUATIKN Kuplapyn
Statapayn AGyov Kal YAWGOOS UE GTOUXTOTIPOC WTILKT)

K (AekTikn) Svompa&ia (SPCH1).




Aektikn Avornpaéia

* To 1998, to FOXP2 tavtomomOnke wgn
YEVETIKN Bfaon ¢ Statapaxng mov
Tapovoialday T LEAN ULXG OLKOYEVELXG, TIOU
amoteAovvtav amo mepimov 30 atoua,
oxeSOV TA ULod TwV oTtolwv Tapovaoialav
Femae © femae , ,
A= OlLOTaPOyT) OTNV OULALX.
) S QN e Mayvntikn topoypagia mpocsBeBAnuevou
% S N LEAOUG TNG OLKOYEVELAG £OELEE
T\ e Mewwpéva emimeda paLag ovoiag oTNV TEPLOXT TOV
— Broca, Tov KepKo@OPO TTUPNVAG, KAL TNV
TapEYKEPAALSaL.
e Ye avtiBeon, Ta dTopa avta eiyav avinuéva

ETMESA TOV PALAG OVGLAG O TNV TLEPLOYT] TOU
Wernicke kat Tov keAV@OULG.




Unaffected group Affected group

humans carrying disrupted FOXP2 show functiona] abnormalities when carrying out a language task,
even when producing verb forms mentally rather than aloud.

The anomalies involve underactivation of Broca's area and bilateral activation in
multiple cortical regions.

The diagram shows the group average activation in the unaffected and affected members of the KE family,
which is displayed at a threshold of P<0.05, corrected for multiple comparisons

- /




O petaArdéels tov FOXP2 éxouvv ouvdebel pe ta dtopa ov
TIAOXOVV aTT0 AEKTIKN Svompadia.

H Aektikn) Avompadia etvat pa Statoapoyn TS opALaG TTov
ETMNPEALEL TNV LKOVOTNTA TWV ATOUWYV VA TIPOPEPOVV OCWOTA
NXOVG, CUAAAPBEG, AEEELS

Ta npooBsB?m LEVO ATOUX 88\1 £XOLV von'tum ocvomnptoc AN

dev swou o€ BEom va cLVTOVIOOVV OPLOUEVEG KIVTI|OELS TTOV
OTTOLLTOVVTAL YL TNV OULALQ.

Zuyxva SuokoAgvovtal va pabouvv va dtaalouvv Kol va
oLAAaLlovv.

MTopel va eppavidouv SUOCKOALEG OTNV EKTEAEOT) GAAWV
TPAEEWV OTIWG VA KOBovv pe PaAidt, va xpwpati{ouy EIKOVEC 1)
oTO YpAY Lo

® https://www.youtube.com/watch?v=tYmm?2 3EPXjU



https://www.youtube.com/watch?v=tYmm23EPXjU
https://www.youtube.com/watch?v=tYmm23EPXjU

TABLE 25-6. Changes in hamspheric speech

Wmmmw
Percentage with
speach representation
Handedness Left Bilateral Right

No earty Right 96 0 4
damage  Left or mixed 70 15 15
Earty Hight 81 7 12
damage leflormixed 28 19 53

Source: Adapted from Rasmussen and Miner, 1975, pp.
248-249,




H avarmtuén ko e€EALEN Touv Adyou

* 0 A0Y0G KoL 1 OpULAL o pY LK
avamTUXOnKav amo Toug
LOP@ACGUOVG TOV TIPOCMTIOV KL TLG
KWV OELG TWV XEPLWV

e Kal onuepa oL KIVIOELG TWV XEPLWV
oUVOOEVOVYV TOV AOYO
* Av T ATopa EUTTOSLOTOVV VA KAVOUV
XELPOVOUIEG KATA TN SLAPKELA TNG
OULALOG KGVOUV TIEPLOTOTEPA AXOT

e Tu@Aol amod ™ yEVvNnomn Toug KAVOoLV
KLV OELG KOTA TNV OAla eva Sev TIg
£XOUV OEL TIOTE
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TO «KAQLOLKO» MOVTEAO TNC OMLALOC

e AvamtuyxOnke tov 19° alwva
® Broca (1861)

® Wernicke (1874)
® Lichtheim (1885)

Primary suditory araa Waenicke's area




DIAGRAM NO 1

BY THIS
AREA AN
OBJECT /
WRITTEN
MATERIAL
IS SEEN

VISUAL
ASSOCIATION
AREA =18, 19

HERE PROCESSING
OF THE OBJECT/
WRITTEN MATE-
RIAL IS DONE SO
THAT WE KNOW
WHAT WE SAW

SUJEET KUMAR

BY THIS WE
PERCEIVE
WHAT WE
HEAR

KNOW THE
NAME OF
THE OBJECT
WE SAW

AUDITORY ear and
CORTEX repeat it

40 41, 42 REPEATITION

THIS AREA RECEIVES
AUDIO-VISUAL INPUTS
FROM BOTH PATHWAY
AND IS CONCERNED
WITH
COMPREHENSION OF
WRITTEN & SPOKEN
MATERIAL

COMPREHE-
NSION

DECIDES
WHAT
EXACTLY
WE NEED

TO SAY
AFTER
RECEIVING
INPUTS FROM
WERNICKES
AREA
THROUGH
ARCUATE
FASCICULUS

# grammetically correct also FLUENCY

MOTOR
FACIAL
AREA 4

GETS
INPUT
FROM
BROCCA
TO
SPEAK




~ To povtélo Twv «8U0 peupdTwy»
(dual stream model)

Via higher-order frontal networks

Input from
<— other sensory
modalities

Spectrotemporal analysis Phonological network e .
Dorsal STG Mid-post STS C\?V?ngt‘é?sl trr]i?omozik
(bilateral) (bilateral) . Y b2
| Combinatorial network Ventral stream F Lexical interface I
aMTG, alTS — pMTG, pITS |
(left dominant?) (weak left-hemisphere bias,

WERNICKE'S AREA

PRIMARY AUDITORY AREA

Opydavwon o€ 600 (katL TBavov TTEPLOCOTEPO) KUKAWUATA ETECEPYATLOG TNG YAWOTAG:
poyLotio Kot KotAlokd pevpata mov otnpifouv SLa@OPETIKEG VTIO-AELTOVPYIES
emeCepyaoiag TG opAlag
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~ To povtélo twv «8V0 peupdTwy»
(dual stream model)

premotor cortex

(BA 6) ® The Dual Stream model of

speech/ language processing holds that

Broca's area

(BA 44/45) there are two functlonally distinct

Computational/ neural networks that

----- Ty e process speech/language information,

= Ventral Stream:
= Mapping from sound to meaning

" interfaces sensory/ phonological networks

with conceptual—semantic systems

superior temporal gyrus— — primary auditory cortex
(STG) (PAC)

Dorsal Pathway | Ventral Pathway | = Dorsal stream:

pSTG to premotor cortex B STGto BA 45 "  Mapping from sound to action

via AF/SLF via EFCS . .

interfaces sensory/phonological networks

Dorsal Pathway Il Ventral Pathway Il with motor-articulatory systems
-\F:STAGF}gLBFA 44 - ‘a"nat%-"-:G to FOP (Hickok & Poeppel, 2000, 2004, 2007).

- /




premotor cortex
(BA 6)

Broca's area
(BA 44/45)

superior temporal gyrus —
(STG)

Dorsal Pathway |

pSTG to premotor cortex
via AF/SLF

Dorsal Pathway I
I pSTG to BA 44

via AF/SLF

— primary auditory cortex
(PAC)

Ventral Pathway |
P STGto BA 45

via EFCS
Ventral Pathway li

I antSTG to FOP
via UF

® The dual-route model holds that

¢ aventral stream, which involves
structures in the superior and middle
portions of the temporal lobe, is involved
in processing speech signals for

comprehension.

* o dorsal stream, which involves
structures in the posterior planum
temporale region and posterior frontal
lobe, is involved in translating acoustic
speech signals into articulatory
representations, which are essential for

speech production.

® |n contrast to the typical view that

speech processing is mainly left
hemisphere dependent, a wide

range of evidence suggests that

¢ the ventral stream is bilaterally
organized.

* The dorsal stream, on the other
hand, is strongly left dominant. /




OL peAetec Twv teAevtalwy 20 xpovwv
edeLéav...

* H meployn) Broca TEPLEXEL
TOVAAXLoTOV 10 SLaPOPETIKEG
TepLoxeG (ue faomn tnv
KUTTOPONPYLTEKTOVIKY) TNG)
LEPLKEG ATTO TLG OTIOLEG
EUTTAEKOVTAL TNV OUAL

The anatomic organization of Broca’s region. From
Amunts et al. (2010).




H nteploxn tou Broca €xeL oxeon e tn
ouvta€n TthS YAwoooC

Broca's area

1) Der Junge (NOM) griifitden Mann (ACC).

The boy (subject) greets the man (object).

2) Den Mann (ACC) griifitder Junge (NOM).

The man (object) greets the boy (subject) [literal].
The boy greets the man [nonliteral].

3) Heute hat den Mann (ACC) der Junge (NOM) gegriifit.
Today has the man (object) the boy (subject) greets
[literal]. scrambling

@ Movement

O Scrambling
@ Nesting left hemisphere

* OLTEPLOYEG TOV EYKEPAAOVL IOV SLEYELPOVTAL KATA TNV OUIALX
SLOPEPOVV AVAAOYA LLE TNV TTOAVTIAOKOTITO TOU CUVTAKTLKOU
\_ (vTrokeipevo-prpa-avTIKeipevo) W




BA 44

o 0.41
e
. © 0-3'
L
/‘ﬁ
AN g 0.1.
D
77 0
[=
8 -0.1-
§_ 0.2
-0.3 . . . .
0 5 10 15 20

time in seconds

Activation in Broca's area (BA 44) increases systematically as the
syntactic complexity of the structure of scrambled sentences
increases. Plotted are the results of a region of interest analysis
for BA 44.
A: activation location.
B: activation over time for low, medium, and highly complex
sentences.

[Adapted from Friederici et al]
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Signal change [%)

1 F\\ Hippocampus

Ty

1-3 46 7-9 10-12  13-15
Learning block

LH

010 1 Broca's area
£ 005 -
‘é’, 0.00
o
5 ~0.05
B -0.10 A
2 ]

1-3 4-6 7-9 10-12  13-15
Learning block

Source: Adapted from Opitz und Friederici, 2003, Neurolmage

= Therole of Broca's area in syntax
learning was demonstratedina
study sﬂowing that
articipants were able to
earn a novel language
whose rules followed the
universal principles of
natural grammars, but not
a language disobeying
such rules.

= This study observed an increase in

activation over time in left Broca's
area (BA 45), and in parts of the
right inferior frontal gyrus,
thereby providing evidence of the
role of Broca's area in the
learning of syntacticrules.




Alatopaxec Tou Aoyou-adaoleg

Aphasia

Non-ﬂuone um.d abmty to produce
speech; effortful and with few words.
Good Understonding of Poor Understanding of Good Understanding of
Language Language Language
(spoken and written) (spoken and written) (spoken and written)
| l | l
Broca's Aphasia (cannot  Mixed Non-Fluent Aphasia Conduction Aphasia
repeat words of sentences) {some ability to (numerous phonemic
Transcortical Motor produce speech) paraphasias such as,
Aphasia (can repeat words Global Aphasia “poon’, “soon” or
of sentences) {most severe; littie to no “pone” for “spoon”)
comprehension of Anomic Aphasia
expression)

(primary imitation is
dfficulty retrieving
desired words when
communicating; “it’s on
the tip of my tongue”®)

Fluent: Able to produce connected speech

l

Pooe Understanding of

Languoge
{spoken and written)

Wernicke's Aphasia
(Cannot repeat words
or sentences)
Transcortical Sensory
Aphasia (can repeat
words or sentences)
Speech produced
resembles a “word salad”
many words and ideas, but
doesn’t generally make
sense.




Types of aphasia and their primary localization

Fluent?
Comprehends?
N
Repeats?
N Y
Global Mixed
aphasia transcortical

aphasia

N

Broca’s
aphasia

Aphasia

3 ¢

Transcortical
motor
aphasia

N

Wernicke's
aphasia

Fallon

Y
Y N Y
Transcortical Conduction Anomic
sensory aphasia aphasia
aphasia

Blumenfeld




Adootia Broca

To KUPLO YAPAKTNPLOTIKO VTG TNG A@aciag elval 1) HElwaT) TNG TTApAYWYN§ YAWGoas PE SlaTriprion
NG KATAVON 0TS TS YAWTSOAS.

Orattieg etval Kuplwg ayyelakes (amod@padn dvw KUPLov KAASOU HEOT G EYKEPAALKNG apTnplag), OYKoL,

ETILANTITIKEG KPIOELS K. QL.

Ye Baplég acpocmsg oL aoBevelg dev uTtopouv va UAT)coVV 6uvocToc EVW UTOpEL va AglTeL Tsksw)g M
outAla, xwpig woTdoO0 Vo naparnpswou SvoKoAla oV Karomocn KL OTNV ocpepooon AAAWV nxwv
ANV TwV AéEewVv. AoBevelg pe acpaota Broca epgavifouv TUT[LKO( ouO\La apoln, KAt tTnv omola
mapoaAeimovtal dpBpa, emibBeta, empprpata (TapaAelPelg), evw VTTAPYEL ATTOSOUN 0N TNG CUVTAENG
(TnAeypa@kdg A0Yog) xwpls WOTHGO VA TAPAAEITTOVTAL CTUAVTIKA YVwpLlopata TG YAwooog. Ot
aocBevels pe agpacia Broca §ev mapovotd{ovv oxedov Kapla SUGKOALN GTNV AVTIATTITLKT) TOUG
LKOVO TN T KAL UTTOPOVV VX CUUUETEXOVV OE GU{)TNOT) KATAVOWVTAG LEUOVWUEVEG AEEELG XAAQ
SVOKOAEVOVTAL OTNV KATAVOTNOT) TTOAVTIAOKWV YPAUUATIK®WY TUTIWV KoL ouvn0wg d€ pmopolv va
QTIVTIOOLV.

o Xe nmorspn agaolia, ot )\syousvn «mini Broca», Evoela NG Op.l?xlO(Q swounma EV M O(VTLM]L[m
KOLT) LKOVOTNTO YPAPNG TIAPAHEVEL AKEPQALQ, ) us)moéiucornroc XAavetal kat oL AEgeLs apBpwvovton
apya. ETiong, o€ o eEAX@PLEG KATAOTACELS 1) KATd TV Tiepiodo NG emavodov, 1 opuAia epgavice
Bpa&)rn‘ta KoL SLoTAyuo, nooorucn nelwon, aypappatiopo (opdia o Tn?\sypa(puco OTUA), KOKNY
apOpwon kol Svempocwdia.

e To aypauuarmo npocpt?\ TOU a0BEVOUG e a(pacnoc Broca cuvioctatat oTn 6n Hovpyla nporaoswv
oV omors)\ouvral aTo 8U0 LLE TPELG AEEELG TIOV EVW Toclpw({ovv ueraEU TOUG o1 uacto)\oyu{a Oev
EXOLV Kapio cwvramucn Soun Hapoc)\)\nla oL aoBeveis avtov TOY TUTIOV TILPAYOUV CUXVA
WV uatucsc napa(pamsq avTikablotTwvTag, npoo@srovrag N TapaAelmovtag BOYyoug, v
OTIAVIOTEPA TIAPATPOVVTAL OT|LACLOAOYLKES TP AP AT LEG.

Emiong vmapxet Sratapayr) oty emavdAnm mov eivat TO00 XAPAKTNPLOTIKI, WOTE EQV 0 acBevN Sev
™mv napouma(sl dev tiBeTal 8Layvoocm a(pamag Broca 0(7\7\0( dtaAo L@)SOUQ KLV TLKNG oc(paotag
Zuvumapxet coBapn Sratapaxm kat e ypagng. H katavonon mpogopkov kat ypantov Adyou eivat
eAdylota Slatapaypévn kabwg dev exel kataotpapein wepoxr) Wernicke, evw n katovopasio eivat

™~

eo@aApévn. OLaoBeveis Exouv eMyvwon TwV CEAAPUATWY TOUG. /




\
* Adaoia Broca

http://www.youtube.com/watch?v=e9dql 1
49KN8
(5:16 Aert0)



http://www.youtube.com/watch?v=e9dqL149KN8
http://www.youtube.com/watch?v=e9dqL149KN8
http://www.youtube.com/watch?v=e9dqL149KN8

A

CT - soft tissue

AtadpAowwdnc Kvntkn adaoia

e Y& aUTOV TOV TUTIO KLVNTLKING 0PACLAG
P LTIAPXEL AT PG aduvapio StaAdyov,

Anterior

LLE LKAVOTNTA napocy(oyng LOVO YWV
KoL SLATHPMNOT TNG KATAVON O™ G TOU
AOYOV.

e H Satapayxn ekONAwveTal LETA ATTO
amokataoctaocn apaciog Broca
KO(TO(GTO(O'EL(; afovAiag ot QKLVT TLKY|G
aAaAlag o€ Karocorpocpn TOV
LETWTILLOV Aof0V.

Figure CT and MRI of the brain Arrows indicate a
massive hyperostosis frontalis interna.

© 2013 American Academy of Neurology

Brodoehl S et al. Neurology 2013;80:1536-1537




>dalpkn adaotia (koBoAkn)

Precentral Central Postcentral
gyrus sulcus gyrus
|

Arcuate

Superior temporal
gyrus

€ aQUTO TOV TUTIO occpocmag n BAGPN
Bpumerou O€ uz—:yodxo TU U ™mg
YAwOGIKNG TEPLOXNS (Teploxn Broca &
Wernicke).

Ot ocmeg nspthauBaVOUv omocppaén
APLOTEPTG EOW KaperSag M uecng
EYKE(pOO\lKT]g‘ ocprr]ptocg, ouuoppocywc
OYKOG 0NV T[SpLOX‘r] M sucpocw(erat
TOPOSIKA LETA ATIO ETUANTITIKN Kplom.

H apaocia elvat cofapr) kaBwg 0Aeg ot
TTAPAUETPOL TOV AOYOU €T PeAOVTOL: OL
aoBeveic apOpwvouV HOVO UEPLKEG
AEEELC 1) ovAAaBEG (Sev Tapovaoidlovv
aAaAia), dev pmopovv va Stafacovv, va
ypayouv 1j va emavaraBouy.
Zuvunocpxouv detlam umapwn,
nudTaotnoia kat opwvoun
nuiavopia.




Adaocia Wernicke

Avtog 0 TUTIOG apaciag xyapaktnpiletat KUpLoog a0 GNUAVTIKI) s)\a‘t‘tw(m ™m¢
Ka‘tavonmlq H A& Bptcmsrou otV meployn Wernicke kat emektelivetal KoL TNV
VW TLEPLOXT] TOU KpOTO((pLKOU AOBOU (redia 39 kat 40) Koceoog KOL TTPOG T KATW, oTO
medio 37 (ov HLUETOXN oucouoru«uv OUVELP UKWV TIEPLOY WV 1) ATIOCVVOECT] TOUG ATIO TOV
TIPWTOYEVT] AKOVOTIKO PAOLO -€Alkeg Heschl-)

Ot artieg T[Spl)\O(lJ.BO(VOUV omocppocEn TOU Karoorspou K?\O(SOU ™¢ apLoTEPNS uscmg
sstcpoO\LKng aprnptag, KO(TOO\T]LD]] NG TEPLOXNS ATIO OYKO 1) omocsrn Lo, ouuoppocyw( oTNnVv
TepLloxN K.o. AoBevelg e a(pocma Wernicke gp@aviouv opALd, UGLOAOYLIKY WG TIPOG
TOV pLOUO KAl TN LOVCLKOTN T

Ot acBevelg mropa va SUGKO)\SUOVTOLL va Bpovv TNV KATAAANAT AEEN 1) va

XM OLULOTIOLOVV sccpoc)\usvn AEEN T £G(p00\u£voug oLVOLAGUOVG AEEEWV 1) va 6m LLLovpyoLV
véeg A€els. Epgavidovtal doniaon Ttocpoc(pamsg Kol vsokoylcmm Etoy, Tapd TV
gvpaAdeLa KoL Ty cpvmo?\oyu(n npocw&a 1N oAl Grsparouvon patog. H Aoyoppola,
OnA. Unepa(peovw( A€WV e Alyoc olil pocta, Kot o KEVOG Aoyog OUUTIANPWVOUV ™
dlatapon ™mg OALaG. Atarapaxsg on uz-:toovov*toa KoL oy, ocvocyvoocn, oTN ypa®n, TNV
KaTovopaoia Kot otnv emavainym. Ot acesvetg dev unopouv va 8La[3acovv va
YpO(L|JOUV om(%)opunra va avrt}\n(peovv TO VONuQ, va ypoupovv KkaB Unayopz-:vcm, EVW
UTIOPOUY va avTLYpaPouy apyd, Kat TS)\OQ dev unopouv VO KOTOVO uacouv OL xoBevelg
auTtol dev Kata)\a[iawovv TL TOUG AEVE oL GAAOL EVW 8&V avTidAaufavovtatl TV
QAVLIKAVOTI T QUTY).

iay ypa(pn KOL 0TIV ocvocyvoocn TAPoVOoL&lovV SITAACLACUO TWV CLVAAAPBWYVY, TV AEEEWV
1 AKOUN KAl TWV TPOTACEWV.




* Abaoia Wernicke

http: / /www.voutube.com/watch?v=aVhY
N7NTIKU

™~



http://www.youtube.com/watch?v=aVhYN7NTIKU
http://www.youtube.com/watch?v=aVhYN7NTIKU
http://www.youtube.com/watch?v=aVhYN7NTIKU

CONDUCTION APHASIA

shorter U-hbers are the corticocortical acons
that travel from one gyrus to nearby gyri.

T .
= ;a
3
A

The arcuate fasciculus
frontal lobe with temporal and parietal
lobes

2uvopopa YAwookoU SlaxwpLlopou

Adaocio aywync

H BA&BN Bploketal atnv tooeldr Seopida.

MotaZel pe Vv agacioa Wernicke wg tpog v sv@padeia, tTnv
Tapa@acia, v Slatapayxn EMaVAANYPNG KoL TNV LEYOXAOQ®VT
AVAYV®OT) KOL TN YPAPT] , EVM 1) EVXEPELX TNV TIAPAY WY
YAWGOOG elval HELWUEVT] OE OXEDON UE TOUG AOBEVEIS e apaoia
Wernicke.

H wavétta Katavonong Tov AGYoU TapapEVEL avETaQ),
V@ 0 aVBOppNTOG AdY0C TAPOLVGLA{EL KAVOVIKY] PO1] Kat KaAN
apBpwon aAda teprlopiletan 6€ GUVTONES KAl ATTAES
mpoTacelS. H Siyyotounomn avt ivat To kupilapyo xapaktnplotikd
QUTNG TNG HOPPTIG apaciag.

Ztoug aoBeveis pe apaoio aywyng vTapyEL ETYVWOT) NG
dlatapayms Kal Yo auTo mTpooTafouy Vo LELWVOUV TA TIOAAQ

(pwvnlnu'rn'\ M ITon o noinoeied AdAn

‘OIJ 39 /'




e

Diffusion tensor imaging image of the

brain showing the right and left arcuate
fasciculus(Raf & Laf). Also shown are
the right and left superior longitudinal

fasciculus (Rslf & Lslf), and tapetum of

corpus callosum (Ta). Damage to the Laf

is known to cause anomic aphasia

-

Katovopaotikn (avopuia i apvnolakn)
adacia (anomic)

™~

H BA&Bn BplokeTatl oTov omicBlo kpoTa@kd Ao 1] 0T HEOT) KPOTAPIKN
EALKQ, EKEL TTOU SLAKOTITOVTAL Ol GUVOECELS AVAUETN OTLG ALOONTNPLAKES
YAWOGIKEG TIEPLOXEG KL TLG LTTTIOKAUTILEG, TTOU EVEXOVTOL OTT) LVI T KAl
1Ladnomn, cuvnBwe Alyo To TTiow amo TNV Teploxn Wernicke kot oxetikd
Babd petav TG omicOLag pHolpag TNG Avw Kol KATW KPOTAPLKNG EALKAG KL
™G YWVLWSOUG EALKAG.

Ol KUpLEG ALTLEG ElVaL OYKOL TNG TIEPLOYTG, EPTINTIKN EYKEQUALTLON,
QTTOC TN LOLT AL

0 aoBevng €xel SuoKoAla PLOVO 0TO va BpeL TIG cwoTEG AEEELS. 'O TV TOL
TAPOVGLACTEL VA AVTIKELREVO TTPOC KaTovopacia §ev Bplaokel T A&dy,
alda pmopel va To teprtypaier ) va 8i€el T xprjon tov. ‘Otav tou
MOel ekAoyn G AEENG TTOL TALPLALEL LE EVA AVTIKEILEVO, avVayVWPLTEL
ouvNOw¢ 0pBA PETAEY TWV EVOAAAKTIKWV AEEEWV T CWOTH YLK TO
QVTIKELEVO.

[Tapopola SuckoAia umopel va LTTAPXEL KAL 0TOV YPATITO AdYyo. H cvvtadn kot
N YPoppatikn 6ev ep@avidouv blaitepa AaOn av kat TapatnpovvTal
TAPAPACIEG PWVNUATIKES KAL CUYXVOTEPN CTLLAGLOAOYIKES TIOU OLWG SEV
EMMPEACOVV TNV KAAT) LOP@T] TIOV €XEL O AOYOG.

e Hoaaoia avt pmopel va epgaviodel amd v apyn 1 va akoAouvbnoel, 6to 6tddo BeAtiwong, tTny
agaocioa Wernicke. Ot aoBeveis elvat Stotaktikol kot Bpadeic 6Tav AoV [e AP eMiyvwon NG
SUoKOALXG TOUG. ZUXVA XPTOLUOTIOLOUV HAKPLEG (PPACEOAOYIES VIO VA TIOUV QUTA TTOU BEAOUV.

Mua e8] pop @1 au TN TNG Slatapaxng elval n amtiky agaocia. Ze autiv oL acbeveis Sev
UTTOPOUV VU KATOVOUAGOUY VTIKEILEVX TIOV YIVOVTL GO TA E TA XEPLX, AAAX UTTOPOVV VX
TPOoLoVV 0€ KATOVOUAG(X OTITIKA TTAPOUCLALOUEVWV AVTIKELULEVWV. /



http://en.wikipedia.org/wiki/Diffusion_tensor_imaging
http://en.wikipedia.org/wiki/Superior_longitudinal_fasciculus
http://en.wikipedia.org/wiki/Superior_longitudinal_fasciculus
http://en.wikipedia.org/wiki/Superior_longitudinal_fasciculus
http://en.wikipedia.org/wiki/Tapetum_of_corpus_callosum
http://en.wikipedia.org/wiki/Tapetum_of_corpus_callosum
http://en.wikipedia.org/wiki/Tapetum_of_corpus_callosum
http://en.wikipedia.org/wiki/Tapetum_of_corpus_callosum

AtadpAowwdnc atocOntikn adaoia

e 21N Sta@Aolwdén aloONTIKN a@aoia VTTAPYXEL EAAELLUA
OKOVUOTLKNG Kol AEKTIKNG avTiAnyme. H ypapn kot
avayvwon kKablotavtoal advvates. H oplAla elvat evxepng He
TAPAPACLEG, KATOVOUAOTLKN apaoia, Kol KeEvo AOYO.

e H BAdfn evtomiletal otV BpEYUATO-LVIAKT) TIEPLOXT LE
Sdtatnpnon ¢ tooeldoUs deouidag. AdOyw auTNG ™G
BAGLNG N atcOnTpLak) TTANPOo@OpLla SEV (PTAVEL OTA KEVTPX
0AOKAT| pwONG.

e JUVUTIAPYEL OTITIKY) aAyvwolo kat nuiavoyia.




http: //www. youtube.com/ watch?v=67HMx-TdAZI&feature=related



http://www.youtube.com/watch?v=67HMx-TdAZI&feature=related
http://www.youtube.com/watch?v=67HMx-TdAZI&feature=related
http://www.youtube.com/watch?v=67HMx-TdAZI&feature=related
http://www.youtube.com/watch?v=67HMx-TdAZI&feature=related

Alatapayec tou Aoyou oe BAaPec tou AE A

nulodatpiov

e HyAwooa ekTOG amd YVWOTIKA OTOLYELO EXEL KL
oLVVALoONUATIKA oToLXElX: LEAWSIA, TOVIOUOG, KUUATLIOUOG
@wvnc. H Stakvpavon autwv tTwv otolyelwv ovopaletal
mpoowdia. Oplopéva amo avtd Baci{ovtal o€ eEEISIKEVUEVES
AelTovpyleg Tov Se€LoV nulo@atpiov.

e BAdBeg tou de€lov nuio@atpiov (0tov KATw KAGS0 TG SEELAG
LEOM G EYKEPAALKNG ApTNPLag) TTPOKAAOVV SLATAPOYES TWV
OTOLXELWV AQUTWV, TIC ATIPOCWSLEC SNA. Statapoyn TNG
QVTIANYNG KAL TNG AVATIAPAYWYNS TOV OLVALCONUATIKOU
TLEPLEXOUEVOU TNG OULALAG.




e

-

Alatopayec tou Aoyou oe BAaBec tou AE
nulodpoalplou

e AoBeveic pe AN oto 0€EL0 peETWTILALO (PAOLO
ep@avi¢ovv adlLo@opoToinTo TOVO PWVNCG,
aveEAPTNTH ATIO TO AV Elval YoepoUUEVOL 1] AVTIN|UEVOL,
evw aoBeveic pe omioOieg BAaBeg dev
avTiAapBdavovtal tnv mpoocwdia otV oAl TWV
AAAWV avBpwTwV (aUTN N LOPPT) AYVWCLAG
OVOUALETAL «TOVIKY) ayvwaoio» 1 ampoocwdia).

™~

e [Ipoowdia xatapyeital kal o€ aoBeveig pe AEE 6€€lov

nuio@atpiov, otrn vooo Parkinson kat otnv a@oaocia
Broca.

/




/
Alatopayec tou Aoyou oe BAaBec tou AE

nulodpoalplou

e NevpoPuyoroyikég peAétes Setyvouv 0tL aoBbeveic pe BAaBec oto del
NULO@AIPLO EKTOG ATIO TIG SLATAPAXES TIPOCWALAG, EUPVI{OVV
o gAdelppata otn A€k Katavonon Kol TNV avakAnor, (avtiotoiylon etkovag-
AEENG, KaTovouaola EIKOVWY, EPYA OTUACLOAOYLKTG ATTOPAONG KoL AEKTIKNG
po1G), KaBw¢ KAl 6TV KATAVONOT UN-AEKTIKWV UNVUUATWV
° YaunAotepeg emSO0elS o€ SoKluaoies afloAdynong onuacloAoyikov
TEPLEXOUEVOV, LETAPOPLKOV KAl cLUVALoONUATIKOV ,
* £yovv SuokoAla
otV enegepyacia TG onUaoiog CUYKEKPLUEVWV AEEEWY,
OTNV EVPECT) VONIULATOG VOGS Ao TElOV,
OTNV AVAYVWPLOT TNG ELPWVELXG,
OTNV EPUNVELN LOLWUATIKWV EKPPACEWY KUL TNV EMEEEPYATIA EUUECWY EPWTICEWY,

OTNV AVAOTOAN] AKATAAANAWY WG TIPOG TA CUUPPALOUEVH EVOAAAKTIKWY OTLACLWV
TWV ap@onuwv Aeewv.




e

Alatopayec tou Aoyou o€ BAaBec tou AE
nuiopatplou

http: //www. youtube.com/ watch?v=M2SFR3qF7Pk&list=PLX P

zwBeQwbKDX5T0XeKnW-RafBqHcREP

™~
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http://www.youtube.com/watch?v=M2SFR3qF7Pk&list=PLX_PzwBeQwbKDX5T0XeKnW-RqfBqHcREP
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