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NEUPIKO 2UuoTnO

To veEUPIKO oUCTNUA aTTOTEAEI TO CUCTAUA TTOU PUBNICE!

Kal eAEYXEI TNV AEITOUpYia OAWV TWV OpyAvwY TOU
avOpWTITiVOU OCWHATOG, KABWC ETTIONG KAl TNV METALU
TOUG APMOVIKN ouveEpyaaia

ATTOTEAEI TNV £0pA TWV WUXIKWV AEITOUPYIWV KAl
ETMITTAEOV HECW TWV AICONTAPIWY OpYAVWY (UATI, AQUTI,
dEpua, YAwaooa, uutn) cupPAaAAel oTnv avtiAnwn Tou
TTEPIBAAAOVTOC ATTO TOV AVOPWTTO

[MpokeiTal yia Eva dIKTUO E£CEIDIKEUPEVWYV KUTTAPWY TTOU
ETTIKOIVWVOUV TIC TTANPOPOPIEC ATTO KAl TTPOC TO
TEPIBAAAOV, AAAG Kal EVTOC TOU OpyavIoUoU

Ta kutTapa peraBifalouv Tnv TTANpo@opia o€ AAAa uEPN

TOU CWHATOC HEOW EIDIKWYV aVTIOPACEWV

Varowler brancras

Doty paran racve
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Nervous System

The nervous system is the system that regulates
and controls the functioning of all the organs of

the human body, as well as the harmonious CNS PNS
cooperation between them

It is the seat of mental functions and in addition

through the sensory organs (eye, ear, skin,

tongue, nose) it contributes to the perception of
the environment by humans

It is a network of specialized cells that
communicate information to and from the
environment, but also within the body

pivmnT

Cells transmit information to other parts of the
body through special reactions
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The Nervous System - Structure and Function

brain

spinal cord

nerves

The nervous system is made up of
the brain, the spinal cord and all the
nerves that come run between your
brain and spinal cord. Even though
they all together, anatomists break
then down into two parts — the central
nervous system and peripheral
nervous system.

>

The central nervous system
is the brain and spinal cord
— which runs down your back
inside the bony vertebral
column. The CNS receives
information, decides what to
do with it.

~

The brain contains your entire personality

and memories. It allows you talk, listen and
understand what people are saying. It lets you
remember this morning or last year. It is where
you understand things that are around you

like sensing heat, cold, smells, and sights, and
where you decide what to do about them.

The peripheral nervous system is all the nerves
outside the brain and spinal cord. Their job is to
bring information into the CNS and the orders from
the CNS out to the muscles and other organs.
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NeEUpPIKO 2uaTnua

To VEUPIKO oUOTNUA ATTOTEAEITAI KUPIWG ATTO TA
eCEIDIKEUPEVA KUTTAPA, VEUPWVEG, TWV OTTOIWV N
AeIToupyia gival va uttodéxovTal aiotnTika epedicuata
KOl VO TO JETAPEPOUV OTA EKTEAECTIKA Opyava, dnNAadn
TOUG JUG KOl TOUG ODEVEG

Ta AAAa e€e1dIKEUPEVA KUTTAPA, VEUPOYAOIQKA, Eival
AuTA TTOU UTToBonBouv TN AsIToupyia TWV VEUPWVWV
To veupikO cuoTnua dlakpiveTral o€ dUO KATNYOPIEC:

— To TTEPIPEPIKO VEUPIKO oUOTNMA

— To KeVTPIKO VEUPIKO oUCTNUO
O1 vEUPWVEC TTAPAYOUV KAl TTPOAYOUV JNVUUATA JETAEU
KAl avAPECO TwV OUO CUCTNNATWYV
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Nervous System

The nervous system consists mainly of
specialized cells, neurons, whose function is
to receive sensory stimuli and transfer them to
executive organs, i.e. muscles and glands

The other specialized cells, glial cells, are the
ones that support the function of the neurons
The nervous system is divided into two
categories:

* The peripheral nervous system

* The central nervous system

Neurons produce and propagate messages
between the two systems
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Nervous System

Central Nervous System

The central nervous system

{CNS) consists of the brain and

spinal cord and is responsible

for integrating, processing, and

coordinating sensory data and Information processing

motor commands. includes the integration and
distribution of information in
the CNS.

Peripheral Nervous X

System " The motor division of the
The peripheral PNS carries motor commands
nervous system from the CNS to peripheral
(PNS) includes all the tissues and systems.
neural tissue outside -
the CNS. includes

The somatic The autonomic

(2}
L < nervous nervous system
The sensory division of the PNS system (ANS) prov‘i'des

brings informat?on lo'the CNS (SNS) automatic regulation

from receptors in peripheral controls of smooth muscle,

tissues and organs. skeletal cardiac muscle,
muscle glands, and adipose
contractions. tissue.

Somatic sensory Special sensory
receptors provide receptors provide
position, touch, sensations of
pressure, pain, and smell, taste, vision,

temperature sensations. balance, and

hearing. * Smooth muscle
Skeletal * Cardiac muscle
muscle * Glands

Visceral sensory receptors « Adipose tissue

monitor internal organs.

o Receptors are sensory structures that detect Q Effectors are target organs whose
changes in the internal or external activities change in response to neural
environment. commands.

image via: highlands.edu




E¢eAicn Tou N. 2.

2.TOUG JOVOKUTTapoUG opyaviououc (MpwTtdlwa) n uttodoxn
TWV €PEBICUATWY ATTO TO ECWTEPIKO TTEPIBAAAOV, N
UETARBiBa0n TOuG Kal N aITavinan o€ auTd YiveTal JEOW TOU
KUTTAPOTTAQOMATOC

2.TOUG TTOAUKUTTAPOUC OPYAVIOUOUG £CEANIXTNKAV ECEIDIKEUMEVA
KUTTAPQ, TO VEUPIKA, VIO TNV ETTITEAECN QUTWV TWV
O1adIKATIWV

Ta veupIKa KUTTAPA, avaAoya Pe TNV TTOAUTTAOKOTNTA TOU
opyaviouou, dlatdooovTal KataAAnAa oxnuartiovrag va
EVIQiO AEITOUPYIKO OUCTNUA, TO VEUPIKO, N TEAEIOTEPN HOPPN
TOU OTTOiOU aTTavTaral oTa OnAaaoTIKA Kal, 10iwg, OToV
AvOpwTro



E¢eAicn Tou N. 2.

Ta TpwTa iXvN VEUPIKOU OUCTAMATOC ePgavidovTal oTa
KoIAevTELWTG OTA OTTOIA TA VEUPIKA KUTTAPOA OPYAVWVOVTAI JE
TETOIOV TPOTIO WOTE TA JIAPOPA ECWTEPIKA EpeBioUaTa va
KaBopilouv TIG KIVI|OEIC TWV HUWV TOUG

H Tpwtn £vOeIgn UTTaPENG KEVTPIKOU VEUPIKOU OUCTAMATOC
geM@avifeTal OTOUC 2KWANKEG, OTOUC OTTOIOUC UTTAPXEI £va (EUYOC
OMAdWYV aTTO opyavwHEVA VEUPIKA KUTTAPA TTOU cuvTovi(ouv TNV
AEITOUPYIQ TWV UTTOAOITTWV

Ta 21movOUAwTa dIOBETOUV KEVTPIKO VEUPIKO CUCTNMO ME TNV
LOP®N TOU VWTIAIOU PUEAOU, TO KEQAAIKO AKPO TOU OTTOIoU
eCeENiXBNKe OTA AVWTEPA OTTOVOUAWTA O€ £YKEQAAO, KABIOTWVTAG
£TOI TO VEUPIKO GUCTNUA IKAVO VIO TTOAUTTAOKOTEPEC AEITOUPYIEC
OTTWG TIC WUXIKEG KAl TTVEUUATIKEG



Evolution of NS

In single-celled organisms (Protozoa) the reception of stimuli from
the external environment, their transmission and the response to
them takes place through the cytoplasm

In multicellular organisms, specialized cells, the nerve cells,
evolved to carry out these processes

Nerve cells, depending on the complexity of the organism, are
arranged appropriately forming a single functional system, the
nervous system, the most perfect form of which is found in
Mammals and, in particular, in Humans

Vertebrates possess a central nervous system in the form of the
spinal cord, the cephalic end of which evolved in higher vertebrates
into a brain, thus making the nervous system capable of more
complex functions such as mental and spiritual



NEUPIKO 2uoTnua

To TTEPIPEPIKO VEUPIKO oUCTNMA ATTOTEAEITAI ATTO TA
EYKEQAAIKA KAl TO VWTIAIA VEUPA PE TA VEUPIKA yayyAid
TOUG, OnAadN atroteAsital atrd AloBNTIKOUC VEUPWVEC KAl
VEUPWVEG TTOU OUVOEOUV QUTOUGC HE TO VWTIAIO MUEAD KAl v
TOV £YKEQPOAAO —
2.€ ATTOKPION O€ €PEBIOUA, OI AIoONTIKOI VEUPWIVES ——

mapdyouv Kail atrooTéANoUV orjuarta TTpog 10 KNZ, 10 e

OTTOIO DIMOPPWVEI Kal KOBOdNYEi aruaTa Tpog Toug
HUC KOl TOUC OOEVEC '

O1 veupwveg gival 01aouvOeDdEUEVOI UE TTOAUTTAOKO LA

TPOTIO KAl XPNOIUOTIOIOUV NAEKTPOXNMIKG OPATA KAl

S

VEUPOODIARIBACTEG YIA TN UETAYOPA TOU UNVUHATOG ATTO oo e

TOV £va VEUPWVA OTOV ETTOUEVO

H aAANAcTTidpaon Twv veupwvwy oxnuartidel Eva
VEUPIKO peuua TTou puBuilel TNV avTiAnyn evog
opyaviouou yia To TTEPIBAAANOV Kal £Ta1 KaBopilel TN
OUMTTEPIPOPA TOU
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Nervous system

The peripheral nervous system consists of the
cerebral and spinal nerves with their ganglia,
l.e. it consists of sensory neurons and neurons
that connect them to the spinal cord and brain

In response to a stimulus, sensory neurons —

generate and send signals to the CNS, which e P
modulates and directs signals to muscles and Y \ s
glands o 40 AN B
Neurons are interconnected in a complex way

and use electrochemical signals and g

Laraiua eCve

neurotransmitters to carry the message from Ghia i o e
one neuron to the next

The interaction of neurons forms a neural
stream that regulates an organism's
perception of the environment and thus
determines its behavior

Coey (@~ ran ra v
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Transfer of the message
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Transfer of the message between neurons

https://nmal.nucleusmedicalmedia.com/view-item?IltemID=19009
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https://nmal.nucleusmedicalmedia.com/view-item?IltemID=39086
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KevTplko Neupiko 2uoTnua

« To KeEVTPIKO VEUPIKO ouoTnua (KN2) gival 1o
MEYAAUTEPO MEPOC TOU VEUPIKOU CUCTAUATOC KAl
TTEPIAAUPBAVEI TOV EYKEPAAO Kal TOV VWTIAIO
LMUEAO

* AUTQ €ival Ta KUPIO KEVTPOA OTTOU YIVETAI N
OAANAETTIOPACN, N CUCXETION KAl N OAOKANpWON
TWV VEUPIKWYV TTANPOPOPIWV
— H o1rovAuAIkr) 0TAN CUYKPATEI KOl TTPOOTATEUEI TOV

VWTIAIO HUEAO

— To Kpavio TTEPIEXEI KAI TTPOOTATEUEI TOV EYKEPAAO



Central Nervous System

* The central nervous system (CNS)
is the largest part of the nervous
system and includes the brain and
the spinal cord

 These are the main centers where
the interaction, correlation and
integration of neural information
takes place

— The spine holds and protects the
spinal cord

— The skull contains and protects the
brain




Central Nervous System
The Brain
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EyKEPAAOC

O gyk&€@aAog atroTeAEl TO OTTOUDAIOTENO KAl PEYAAUTEPO TUAUA TOU
KEVTPIKOU VEUPIKOU OUCTAMATOC

BpiokeTal eviOG TOU eYKEPAAIKOU Kpaviou Kal TTEPIBAAAETAI ATTO TPEIG
TTPOOTATEUTIKOUG UMEVEC, TIC MAVIYYES

ATTOTEAEITOI ATTO OUO NUICPAIPIa TA OTTOIA XWPICOVTAI JETAGU TOUG
QTTO TNV EMTIUNKN CXICUN)

ATTO TNV KATW ETTIPAVEIQ TOU EYKEPAAOU EKQUOVTAI O EYKEPAAIKES
oudluyieg N veupa Kal ¢EKIVA O VWTIAIOG MUEAGC

H Baon Tou eyke@aAIKOU Kpaviou EpXETAI € OXEON JE TNV KATW
ETMPAVEIN TOU EYKEPAAOU Kal OIABETEI AVTIOTOIXO TPNUATA VIO TNV
Qiod0 TWV EYKEPAAIKWY VEUPWYV KAl TOU VWTIAIOU JUEAOU

ATTO Ta TPAMATA AUTA TTEPVOUV ETTIONG TA dIA@OPA AyYEia yIa TNV
QIMATWON TOU EYKEPAAOU

H avw Kai ol TTAQYIEC ETTIPAVEIEC TOU EYKEPAAOU ATTOTEAOUV TOV
EYKEPAAIKO PAOIO Kal EpXOVTal O€ OXEON ME TOV BOAO TOU Kpaviou
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The Brain
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LOBES OF THE BRAIN

FRONTAL LOBE | | PARIETAL LOBE

e Personality, behavior, o [nterprets language, words
emotions ¢ Sense of touch, pain,
Judgment, planning, problem temperature (sensory strip)
solving . N « Interprets signals from
Speeclln speaking and writing vision, hearing, motor,
(Broca's area)

* Body movement (motor strip) sensory and memory
Intelligence, concentration, * Spatial and visual perception
self awareness

The Brain

TEMPORAL LOBE| | OCCIPITAL LOBE

e Understanding language
(Wernicke's area) * Interprets vision
* Memory (color, light,
e Hearing movement)
¢ Sequencing and
organization




AyYVEIWON TOU EYKEPAAOU

O egykEPAAOC ayyelwveTal aTTo TIC QU0 £0W KAPWTIOEC aanpleg Kal
TIC OUO OTTOVOUAIKEG aPTNPIEG, &
https://nmal.nucleusmedicalmedia.com/view-item?ltemID=23617

H £¢ow kKapwTida apTtnpia TTEPVAEI ATTO TOV onpayywdn Xwpeo Kal
EICEPXETAI OTNV OKANPA uviyya OTTou Xopnyei Tnv otTioBia
QVOOTOMWTIKA apTneia Kal TNV TTpdobia XopIoeidr) aptnpia

Xwpiletal HeTd o€ dUO KAAdOUC: TNV TTPOOBIa EYKEPAAIKT) apTnpia
Kal TNV JEON EYKEPAAIKN apTnpia

O1 oTTOVOUAIKEC apTNPIEG EI0EPXOVTAI OTO Kpavio atro 10 ueifov
IVIOKO TPAMA KAl JTTPOCTA ATTO TOV TTPOMNKN MUEAO evwvovTal Kal
oxnMariCouv €va ueyaAo ayyeio TNV Bacikh apTtnpia TTou aTo UYogS
NG YEQUPAG DIXAZeTAl OTIC DUO OTTIOBIEC EYKEPAAIKEC APTNPIES
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Arteries of the brain

The brain is supplied with blood by the two internal carotld arteries
and the two vertebral arteries,
https://nmal.nucleusmedicalmedia.com/view- |tem’7ltemID 23617

The internal carotid artery passes through the cavernous space and
enters the dura where it supplies the posterior anastomotic artery
and the anterior choroidal artery

It then divides into two branches: the anterior cerebral artery and the
middle cerebral artery

The vertebral arteries enter the skull from the greater occipital
foramen and in front of the medulla oblongata they join and form a
large vessel the basilar artery which at the level of the bridge divides
into the two posterior cerebral arteries
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Cerebral Cortex

EVKEPAAIKOC PAOIOC

H avw Kal ol TTAQYIEC ETTIPAVEIEC TOU EYKEQAAOU G1TOT£)\OUV
TOV EYKEPAAIKO PAOIO

O eyKEPAAIKOG QAOIOG €ival pIa DOUI OTOV EYKEPAAO TwV

OTTOVOUAWTWY HE XAPOAKTNPIOTIKEC AEITOUPYIKEC KOl OOMIKEC
1I0I0TNTEC

2.€ 0laTNPNUEVOUG est(pa)\oug, TO EGWTEPIKO TTEPIBANUA TOU

EYKEQPANOU £XEI YKPI XPWHA, YI' AUuTO Kal ovouddetal «Paid
ouaia

H ®aid oucia gival Ta CwWUATA TWV VEUPWVWYV Kal O Jun-
MUEAIVWUEVEC IVEC TOUG VW N AEUKI) ouadia TTou BpiokeTal
KATW OTTO TN PaAIA ouaia aTTOTEAEITAI ATTO TOUC
MUEAIVWUEVOUC AEOVEC TTOU DIACUVOEOUV DIAPOPETIKEC
TTEPIOXEC TOU KN



Cerebral Cortex

The upper and lateral surfaces of the brain make up "tﬁ’e
cerebral cortex

The cerebral cortex is a structure in the vertebrate brain
with characteristic functional and structural properties

In preserved brains, the outer covering of the brain is gray
in color, hence the name "Grey Matter”

Gray matter is referred to the bodies of neurons and their

unmyelinated fibers while the white matter - below the gray
matter - consists of the myelinated axons that interconnect
different regions of the CNS



EYkepaAikog @hoidg

O avBpwTTIvog £YKEPAAIKOG PAOIOG £XEI TIAXOG 2-4mm Kal
Ola0PANATICEI KEVTPIKO POAO G€ OAEG TIG AVWTEPEG
EYKEPOAIKEG AEITOUPYIEG OTTWG N UVAMN, N TTPOCOXN, N
avTiAnwn, N oKEWnN, N YAwooa Kal n ouveidonon

H emmipaveia Tou pAoIoU £XEl TTOANEC EYKOATTWOEIG, TIC EAIKEC
ME atToTEAECUA OXEOOV Ta 2/3 TOU PAoIOU va BpiokovTal
KPUMMEVA KATW MEOQA OTIC AQUAOKEG TTOU oxnuatiovTal

O1 aUAakeg OlakpivovTal o€ OAIKEG, TTOU €ival BaBiEg Kal
A@OPOUV OAO TO TTAXOG TOU NUICPAIPIOU KOl 0€ GAOIWOEIG,
TTou TrePIopidovTal HOVO OTO PAOIO TWV NUICEAIPIWV

O1 0AIKEG aUAOKeG AeyovTal Kal OxIOUES (OTNV AYYAIKN
OPOAOYia 01 OpOI AUACKA KAl OXIOUN €ival TAUTOONUOI)



EVKEPAAIKOC PAOIOC

*  O1 KUPIOTEPEC OXIOMEG KAl QUAOKEG OTOV AvOPWTTIVO EYKEPAAO gival:

EmipAkng oxiopn: Xwpilel Ta dU0 NUIo@aipia HETACU TOUG
MAdayia oxiopn (Tou Sylvious): Xwpilel Tov HETWTTIAIO AOBO aTTO TOV
KPOTAPIKO Kal ATTOTEAEITAI ATTO TPEIC KAADOUC:

* OTTio010¢ KAGDOC

* TTPO0BI0G 0pPIfOVTIOG KAGDOG

* TTIPOCOIOG aviwyv KAGDOG
Eykapoia oxiopn: Xwpicel Ta NUICQAipIa aTro TNV TTaPEYKEPAAIOQ,
KATW at11d TOV IVIaKO AoBO
KevTpik aUAaka: Xwpilel TOV HETWTTIAIO aTTO TOV BPEYMATIKO AOBO
BpeypaTtoiviaky oxiopn: Xwpeilcl Tov BpeyuaTiko atrd Tov IVIOKO Aof3o
NMAnkTpaia oxiopn: Bpioketal péoa otov 1viako Aof3o

To apxaidTepo, QUAOYEVETIKA, JEPOG TOU PAOIOU €ival O ITTTTOKAUTIOG KOl
OIOKPIVETAI O€ TTEVTE OTPWHATA VEUPWVWY, EVW O VEOTEPOG QUAOYEVETIKA
VEOPAOIOC aTTOTEAEITAI ATTO 6 OTPWHATA VEUPWVWV

O1 01apOoPOTIOINCEIC TOU PAOIOU O€ TTAXOG Kal N DIAPOPETIKN
QPXITEKTOVIKI, KOBWGS Kal AAAOI TTAPAUETPOI ETTITPETTOUV TO DIAXWPIONO
TWV OIOQPOPETIKWY PAOIKWYV TTEPIOXWV




2 UVOEoeIC Tou PAoioU

O @AoI6¢ cuvdEeTal e TTOAANEC UTTOPAOIIKEC EYKEPAAIKES
OOMEC OTTWG 0 @AAauoc kal Ta Baoika 'ayyAia

O1 a1o0NTNPIaKES TTANPOPOPIEC KATAPOAVOUV OTOV PAOIO
MEOW TOU OaAduou, EKTOC ATTO TNV aiocBnon TNG
0o@PPNONG, TToU KatapBavel oTov 0o@PNTIKO PAOIO HECW
TOU oo@pnTikou (bulb)

H cuvTpITITIKA TTAEIOWN@Ia TWV CUVOECEWY OTO PAOIO,
OMWG, €ival CUVOEOEIC AVANETO O€ PAOIIKEC TTEPIOXEC
2.UXVQA Ol TTEPIOXEC OTO PA0IO dlaxwpiovTtal o€
AlIoONTNPIAKES, KIVNTIKEG KOl OUVEIPUIKEG



Cerebral cortex connections

The cerebral cortex is connected to many subcortical
brain structures such as the Thalamus and Basal
Ganglia

Sensory information reaches the cortex through the
thalamus, except for the sense of smell, which reaches
the olfactory cortex through the olfactory bulb

The vast majority of connections in the cortex, however,
are connections between cortical areas

Often areas in the cortex are divided into sensory, motor
and associative



AiocBnTnplakéc TTEpIoxEC Tou PAoloU

Eivail o1 Trepiox€g tmou Aaudavouy kai eTTe€epyadovtal TNV TTANPOYOPIa aTro TA
aloBnTnpiaka 6pyava

H 1TAnpo@opia @Tavel JEow Tou @AAAGPOU OTIG TTIPWTOTAYEIC AITONTNPIOKES TTEPIOYEG

— [a Tapdadeiyua n TAnpoopia TNG 6pacng PTAvel, JECwW TOU BAAGPOU KUPiwg aTOV
TTPWTOTAYN OTITIKO PAOIO

["evikd, oTO QAOIO N TTANPOPOPIa KATAVEUETAI £ETOI WOTE N TTANPOPOPIa TTOU
AauBaveral yia Tn dia TTAEUpA TOU CWHPATOG VA QVTITIPOCOWTTEUETAI OTO AVTITTAEUPO

NUIO@aipIo

— [a Tapdadeiyua 0 €16 TTPWTOTAYNG OTITIKOGC YAOIOC AVTITIPOCWTTEUEI TO APICTEPO
NuITTEdio TNG 6pacng

2.TIC TTEPIOXEC TWV TTPWTOTAYWYV AloBNTNPIaKWY QAOIWV £XEI BPEBEI OTI UTTAPXEI
TOTTOYPOQPIKN AVTITIPOCWTTEUCH TTOU QVTIOTOIXEI OTNV QVTIKEIMEVIKI TOTTOYPOAPIA TWV
epeBIoPATWY

— [a TTapadeiypa o TTPWTOTAYAG OTITIKOG PAOIOG TTEPIEXEI MIA TOTTOYPAPIKA AVTIOTOIXN
QVTITTPOCWTTEUCT TOU QVTITTAEUPOU OTTITIKOU TTEDIOU (PETIVOTPOTTIA), O TTPWTOTAYNG
OKOUOTIKOG PAOIOC TTEPIEXEI £V TOVOTPOTTIKO ‘XAPTN' TWV dIAPOPWY CUXVOTATWY, KAl O
TTPWTOTAYAG CWHATAICONTIKOS PAOIOC TTEPIEXEI VA XAPTN TTOU QVTITTPOOWTTEUEI TA dIApopa
Opyava ToUu CWHPATOC, YVWOTOC WS avBpwtrdplo



Sensory areas of the cortex

They are the areas that receive and process information from the sensory
organs

Information reaches the primary sensory areas through the Thalamus

— For example, visual information reaches the primary visual cortex through the thalamus

In general, information is distributed in the cortex so that information
received for one side of the body is represented in the contralateral
hemisphere

— For example, the right primary visual cortex represents the left hemisphere of vision

In the regions of the primary sensory cortices, it has been found that there
is a topographical representation that corresponds to the objective
topography of the stimuli

For example, the primary visual cortex contains a topographically
equivalent representation of the contralateral visual field (retinotropy), the
primary auditory cortex contains a tonotropic 'map' of various frequencies,
and the primary somatosensory cortex contains a map representing the
various organs of the body, known as a “representative human being”



KIVNTIKEC TTEPIOXEC TOU (PAOIOU

« KivnTIKEC TTEPIOXEC BpioKkovTal Kal oTa dUO NUICEAipIq,
oTNV TTPO0BIa 6XON TNC KEVTPIKAGC AUAAKOAC (TTPWTOTAYNG
KIVNTIKOG PAOIOQ)

o EAEyXel TIC NBEANUEVEC KIVAOEIC TWV AVTITTAEUPIKWV
MEAWV TOU CWHATOG

* AANAEG KIVNTIKEC TTEPIOXEG €ival N ZUNTTANPWHATIKNA
KIVQTIKA TTEPIOXN, O MNPpoKIvNTIKOC PAOIOC, AAAG Kal O
OTTioB10¢ BpeyuaTIKOC PAOIOC KAl O PAXIAIO-TTAEUPIKOC
TTPOKIVNTIKOC (PAOIOC



Motor areas of the cortex

* Motor areas are located in both hemispheres, in the
anterior bank of the central sulcus (primary motor
cortex)

* It controls the voluntary movements of contralateral
body parts

» Other motor areas are the Supplementary Motor Area,
the Premotor Cortex, but also the Posterior Parietal
Cortex and the Dorso-lateral Premotor Cortex



2. UVEIPMIKEC TTEPIOXEC TOU (pAOIOU

e 2TIC TTEPIOXEC AUTEC Bewpeital OTI €dpAleTal N AVTIANWN KAl
N EYTTEIPIO TOU TTEPIBAAAOVTOC TTOU PAC ETTITPETTOUV VO
AAANAETTIOPOUUE, VO OKEPTOMOOTE KAl VO MIAGUE

* O BpeyuaTiKOC, 0 KPOTAPIKOC KAl O IVIOKOC AoBOC, TTou
BpiokovTal OTO TTIOW PEPOC TOU EYKEPAAOU OPYAVWVOUV
TNV A1I0ONTNPIOKA TTANPOYPOPIa O€ £va OUVETTEC CWHATO-
KEVTPIKO OXEDIO TOU TTEPIBAAAOVTOC

e O petwTtraiog AoB0O¢ Bewpeital 0TI XPNOIPOTTOIEITAI VIO TNV
OnUIoUpYia OTOXWV KAl TOV OXEDIAOUO TNG CUUTTEPIPOPAC
KaBwg Kal yia TV apnpnMeEvn oKEwn



Associative areas of the cortex

 These areas are thought to house the perception and
experience of the environment that allows us to interact,
think and speak

* The parietal, temporal, and occipital lobes, located at the
back of the brain, organize sensory information into a
coherent body-centered plan of the environment

« The frontal lobe is thought to be used for setting goals and
planning behavior as well as for abstract thinking



[TapeyKePAAIdQ

H apeyke@alida ival dopn Tou eyke@AAou TTou Traiel TNUAVTIKO POAO OTO
OUVTOVIOUO TwV KIVAOEWV. AEXeTal AIoONTIKEG TTANPOPOPIEG KAl OTN CUVEXEI
ETTNPEACEI VEUPIKEG OO0UG, WOTE VA TIPOKAAEDEI TIG AETTTEG, NTTIEG KAl
OUVOUQOMEVEC KIVIIOEIC

BpiokeTal 0TO TTiOW PMEPOC TOU EYKEPAAOU Kal KAAEITAI « EAAOOWV EYKEPQAAOCH
H tTapeyke@alida xwpileTal o€ TPEIC YEVIKEC TTEPIOXEC:
— ApXGIO1po£VK£(p0)\I5G

Ovouddletal TTioNG KAl alBoucoTTapeyKEPaAida

*  ZUMMETEXEL KUPiWG, aToV EAeyXO TNG BE0NG Kal TG I00PPOTTiaG, KABWS Kol OTHV
Kivnon TnNg KeQPAANGg Kal Twv 0QBaApwY

« AéxeTal Tpooaywyd oiuaTa atrd TNV alboucaia CUCKEUN Kal, OTN OUVEXEIA, OTEAVEI
TIPOOAYWYEG iVEG OTIG KATAAANAEG KATIOUOEG KIVNTIKEG 0O0UG
— MaAalotrapeyke@alida
*  OvopuddleTal €TTioNG VWTIOTTAPEYKEPAAIDdQ
* EA£&yxel, kard KUpio Adyo, TnV Kivhon Twv £yyUg THNHATWY TWV AVW Kol KATW AKPWV
o A€xeTal aI0ONTIKEG TTANPOPOPIEG YIA TNV KivNon TwV OKEAWV Kal, OTN OUVEXEIQ, TPOTTOTTOIEI
KAl OUVTOVICEl QUTEG TIG KIVAOEIG, OIANECOU TTPOCAYWYWY 00WV, OTIG KATAAANAEG KATIOUOEG
KIVNTIKEG 0O0UG
— Neotmrapeyke@alida
* Ovopuddetal €1Tiong eYKEQAAOTTAPEYKEPAAIDQ
* Eival To peyaAUTEPO TUAUA TNG TTAPEYKEPAAISAG KAl TUVTOVICEI TNV Kivon TWV ATTW
THNMATWY TWV AVW KAl KATW AKpWV

« Aéxetal oAparta armrd Tov eYKEQPAAIKO QAOIO Kal, £T01, fonBdgl oTo OXEDIAOUO TNG KIVNTIKNAG
opaaTnPIOTNTAG (T1.X. BAETTOVTAG €va JOAURI KaI 0TN ouvEXEIa oXeDIACOVTAG Kal
ETTITEAWVTAG TNV KiVNON TOU XEPIOU YIA VO TO ONKWOEI)



Cerebellum

 The cerebellum is a brain structure that plays an important
role in coordinating movements; it receives sensory
iInformation and then affects neural pathways to cause
subtle, gentle, and combined movements

* |tis located at the back of the brain and is called the end of
the brain (cerebellum)

 The cerebellum is divided into three general areas:

— Archaeocerebellum

|t is mainly involved in the control of position and balance, as well as in
the movement of the head and eyes

— Palaeocerebellum

* |t mainly controls the movement of the proximal parts of the upper and
lower limbs

— Neocerebellum

* ltis the largest part of the cerebellum and coordinates the movement
of the distal parts of the upper and lower limbs



N

YTTo00aAauO0C

O utroBaAapog gival TUNHA TOU EYKEPAAOU PE AUPIOPOUES 060ug
ETTIKOIVWVIAC JE OAQ TA ETTITTEDA TOU PETAIXMIOKOU CUCTHUOTOC

Me Tn oalpq TOUG, O unoea)\apog KAl Ta OTEVA ouvdedepEva padi Tou
OTOIXEiA, ATTOOTEAAOUV OHjuaTa TTPOC TPEIC DIAPOPETIKES
KATEUBUVOEIC:
— 2T0 EYKEPAAIKO OTEAEXOG KA, KUPIWG, TTPOG TIG OIKTUWTEG TTEPIOXES TOU
MEOOU €YKEPAAOU, TNC YEPUPAC KAl TOU TTPOUAKOUG
— 2€& TTOAMEG QVWTEPEG TTEPIOXEG TOU JECOU KAl AVWTEPOU EYKEPAAOU Kal
1I01aiTEPA TTPOG TOV TTPOCOIO OTITIKG BAAANO KAl METAIXMIOKO QAOIO

— 2TOV HioX0 TNG UTTOQUONG, VIO TOV EAEYXO TOU PEYOAUTEPOU PEPOUG TWV
EKKPITIKWY AEITOUPYIWV TOOO TOU TIPOCBIou 000 Kail Tou oTTioBiou Aofou
NG UTTOQPUONG

Me auTtd Tov TPOTTO, O UTTOBAAAMOC ATTOTEAEI Mia aTTO TIC
ONMAVTIKOTEPEG ATTAYWYEC 0O0UC EAEYXOU TOU METAIXMIOKOU
OUOTAMATOG

ATIO QUTOV EALYXOVTOI Ol TTEPICOOTEPEG ATTO TIG PUTIKEG KO
EVOOKPIVIKEG AEITOUPYIEG TOU CWHATOG, KABWG £TTIONG KAl TTOAAEG
TITUXEC TNG ouvaIoONUATIKAC CUMTTEPIPOPAC TOU ATOUOU


http://el.wikipedia.org/wiki/%CE%91%CF%81%CF%87%CE%B5%CE%AF%CE%BF:Hypothalamus.jpg

The Limbic System

.....
P

The hypothalamus is a part of the brain with two-way communication
pathways with all levels of the limbic system

— The limbic system, also known as the paleomammalian cortex, is a set of brain
structures located on both sides of the thalamus, immediately beneath the medial
temporal lobe of the cerebrum primarily in the forebrain

In turn, the hypothalamus and the elements closely connected to i,
send signals in three different directions:

— In the brainstem and mainly to the reticular areas of the midbrain, pons and medulla
oblongata

— In many higher regions of the midbrain and upper brain and especially towards the
anterior visual thalamus and limbic cortex

— In the pituitary stalk, to control most of the secretory functions of both the anterior and
posterior pituitary lobes
In this way, the hypothalamus is one of the most important efferent
control pathways of the limbic system

It controls most of the body’s autonomous and endocrine functions, as
well as many aspects of a person's emotional behavior


http://el.wikipedia.org/wiki/%CE%91%CF%81%CF%87%CE%B5%CE%AF%CE%BF:Hypothalamus.jpg

YTTo00aAQuOC

e O utrobaAapuog trailel ouoIaoTIKO, AAAG OXI
QTTOKAEIOTIKO, POAO OTIG QPUTIKEG KAl TIG EVOOKPIVIKEG
AEITOUpPVYIEC, Kaewg KAl o€ OlA@opa XapAKTNPIOTIKA TNG
OUMTTEPIPOPAC

e 2UVOTITIKQA, Ol A&ITOUpPYiEC TOU UTTOBAAAOU Eival:

pUBuIoN TOUu KaPJdIayyEIOKOU CUCTANATOG
pUBuION TNG BEPUOKPACTIAC TOU CWHATOC
pUBuION TNG TTOCOTNTAC VEPOU OTO OCWHA, MECW TNES dnMIoupyiag

TOU aIoOAPaTOG TNG diYag Kal HETW TOU EAEYXOU OTTOBOARG TOU
VEPOU aTTO Ta OUPa

pPUBUION TNG OUCTAATIKOTNTAG TNG MATPAG

pUBuIoN TNG £EKBAIYNG YAAAKTOG ATTO TOUG HOOTOUG

PUBOUION TOU YOOTPEVTEPIKOU CWANVA Kal TNG TTPOCANWNGS TPOPNG
ETTiIOPAON TOU UTTOBAAGUOU OTNV UTTOPUON



Hypothalamus

The hypothalamus plays an essential, but not exclusive,
role in autonomous and endocrine functlons as well as
In various behavioral traits

In summary, the functions of the hypothalamus are:

regulation of the cardiovascular system
regulation of body temperature

regulation of the amount of water in the body, by creating the
feeling of thirst and by controlling the excretion of water in the
urine

regulation of uterine contractility

regulating the elision of milk from the breasts
regulation of the gastrointestinal tract and food intake
effect of the hypothalamus on the pituitary gland



YTTo00aAQuOC

 MeyaAn onuagia €xel 0 UTTOBAAQUOG OTN CUVAICONUATIKA
OUNTTEPIPOPA (WWV KAl avOpwTTWwV
e 2¢& {wa £xel TTapaTtnenOei oTl:

— Me 1oV £p€BIOPO TOU £CW TUNUATOC TOU UTTOBOAGNOU TTPOKAAEITAI
aucnon Tou YevIKoU £ITTEOOU dpacTNPIOTNTAC TOU {Wou, TO
OTT0i0, O€ JEPIKEG TTEPITITWOEIG, PTAVEI HEXPI TNV EKONAN OpyN N
Javia Kail TaAn

— Me 1oV £peBIoPO TOu HEoOU KOIAIOKOU TTUprva Kal TS yupw
TTEPIOXNG, TTPOKAAEITAI KATAOTAON NPEMIAC Kal YaANVNG

— Me gpeBiopd TS AeTTTAC {LuovnG TOU TTEPIKOIAIOKOU TTUPRvVa
TTpoKaAgiTal aioBnua @ofou, kKabwc Kal avTIdOPACEIC TINWPEIAC

— A6 £peBIoPO dIaPOPWV TUNMATWY TOU UTTOBaAGUOU
TTPOKAAEITAI YEVETAOIO DIEYEPON



Hypothalamus

The hypothalamus is of great importance in the
emotional behavior of animals and humans

In animals it has been observed that:

— By stimulating the outer part of the hypothalamus, an increase in
the general level of activity of the animal is caused, which, in
some cases, reaches the point of outright rage or fury and
fighting

— By stimulating the mid-abdominal core and the surrounding area,
a state of calmness and peace is induced

— By stimulating the thin zone of the periventricular nucleus, a
feeling of fear is induced, as well as punishment reactions

— Stimulation of various parts of the hypothalamus causes sexual
arousal



Neupwvac

Mg 10V 0pO VveEUpWVAG 0piOUNE TO KUTTAPO

1 > 3 A Sprtpire T T T h‘i::n::ﬁc?:ﬂ
TTOU OTTOTEAEI OOUIKO PHEPOG KAl AEITOUPYIKN) * =
Movada Tou VEUPIKOU CUOTHUATOG /w -~y |
« KaBe veupwvag atroTeAeiTal aTro £va KUTTOPIKO -
OWHMA, TTou TTEPIAaPBAvEl TOV TTUPAVA Kal AP o, f e Tpov
MEYAAO apiBuo opyavidiwy, Kal aTrd pia e Aldvé;:m e

N TTEPICCOTEPEC ATTOPUADEC
— Autéc ovoudadlovtal "devdpiTec" dTav OUAAEYOUV
T OAPATA TTOU OTEAVOVTAI OTO KUTTAPO, Kal "acovac”
OTav METAdIOEI WOEIC OTTO TO KUTTAPIKO CWHA
* O1ACoveg TWV KUTTAPWY TOU TTEPIPEPIKOU VEUPIKOU CUOTHUATOC KAAUTTTOVTAI
a1To £va HUEAWDEC EAUTPO, TTPOOTATEUTIKO TTEPIBANUA, TTOU oxXnuartileTal atrd
MIa JeyaAn aAugida KUTTapwv Schwann: 10 ouoTnPa auTto diac@aAilel TNV
d1a000N TWV NAEKTPIKWY TTAANWY (Spike) KaTad AKOG Tou Acova, Je TaxuTnta
TrepitTou 100 p/deut
— O apiBudéc Twv spikes ava deutepoOAettto (Fi=Spike/s) opileTal w¢ n "ouxvoTnta
KEVwWaNG"  ouxvoTnTa veupwaong ToU VEupwva
— O1 nAekTpIKOI TTOAUOI (Spikes) TTPOKAAOUVTAI ATTO £vAV PUNXAVIOHO TTOAWGCNG Kal
EKTTOAWONG TNG MEMPBPAVNG TOU VEUPWVA

OOMNG £VOG VEUPWVA


http://el.wikipedia.org/wiki/%CE%91%CF%81%CF%87%CE%B5%CE%AF%CE%BF:Neuron_el.png

Neuron

By the term neuron we define the cell that is a
structural part and functional unit of the nervous
system

Each neuron consists of a cell body, which includes

the nucleus and a large number of organelles, and

one or more afferents

— These are called "dendrites" when they collect signals sent to

the cell, and "axons" when they transmit impulses from the cell
body

The axons of the cells of the peripheral nervous

system are covered by a medullary sheath, a

protective sheath, formed by a large chain of

Schwann cells: this system ensures the propagation

of electrical impulses (Spike) along the axis, at a

speed of about 100 m/s

— The number of spikes per second (Fi=Spike/s) is defined as the
"firing frequency" or firing frequency of the neuron

— Electrical impulses (spikes) are caused by a mechanism of
polarization and depolarization of the neuron's membrane

Cell body

Dendrite

Structure of a Neuron

Neuron with Schwann Cell Covering



TuTtrol vEupwvwyv

e O1 onuavTIKOTEPOI TUTTOI VEUPWVWV Eival :

O1 cioBnTRpIOI VEUPWVEG (TTPOOAYWYOG VEUPWVAG): GUUHETEXOUV OTN
AN epeBiopaTwy amo 1o TePIBAAAOV, HETAPEPOVTAG TIG TTANPOPOPIES
atré Ta alocdntipla opydva oto KNZ

O1 evBIdpETOI ] CUVDETIKOI VEUPWVEG: OTO E0WTEPIKO TOU KEVTPIKOU
OUGTAPATOG, EVOWHATWVOUV TIG TIANPOPOPIEG TTOU TTAPEXOUV O
QaI0ONTHPIOI VEUPWVEC Kal TIC HETADIOOUV OTOUC KIVATIKOUC VEUPWVEC

Ol1 KIVNTIKOi VEUPWVEG (aTTAYWYOC VEUPWVAOC): HETAPEPOUV TA
uNVUPOTA OTA OPACTIKA KUTTAPO

e 2UMQWVA PE TOV APIOPO, TO NAKOG Kal TIC DIAKAAOWOEIC TTOU £X0UV,
UTTAPXOUV Ol

MovoéTtroAol 1§ KaAUuTepa WeudOUOVOTTOAOI VEUPWVEG E Hia
aTToQuUAdA TTOU gival TTOAU KOVTH Kal Xwpietal o€ dUO KAAdOUG aTTo
TOUG OTTOIOUG 0 £vag atrd Toug duo Ba Asitoupynoel wg devdpitng (Toug
Bpiokoupe ota Nwriaia 'ayyAia)

AiTroAol1 VEUPpWVEG € CWHA aTTG TO OTTOI0 EKQUOVTAI £vag AGOVAG KOl
evag devopiTng aTo avTiBeToug TTOAOUG (Toug Bpiokoupe oTa diTroAQ
KUTTOPA TOU au@IBANCTPOEIdOUG)

NMoAutroAol veupwveg e Evav Povo acova Kal TTOAAOUG devOITEC (Ol
TTEPICTOTEPOI VEUPUIVEG)



Types of neurons

« The most important types of neurons are:

— Sensory neurons (afferent neuron): participate in receiving stimuli from

the environment, transferring the information from the sensory organs to
the CNS

— Interneurons or connecting neurons: within the central system,

integrate information provided by sensory neurons and transmit it to
motor neurons

— Motor neurons (efferent neuron): carry the messages to the active cells

« According to the number, length and branches they
have, there are the

— Unipolar or better Pseudo-unipolar neurons with a dendrite that is
very short and divides into two branches of which one of the two will act
as a dendrite (we find them in the Spinal Ganglia)

— Bipolar neurons with a body from which an axon and a dendrite arise
from opposite poles (found in retinal bipolar cells)

— Multipolar neurons with a single axon and many dendrites (most
neurons)



Neupacovag

« 'Evag veupagovag, ) agovag, N VEUPIKN iva, gival pia
ETMIPMNAKNG, AETTTA TTPOPBOAN €VOC VEUPIKOU KUTTAPOU, )
VEUPWVA, TTOU AYElI NAEKTPIKEC WOEIC JAKPIA ATTO TO
KUTTOPIKO WA TOU VEUPpWVA

« Q1 acoveg gival oTNV TTPAYUATIKOTNTA Ol KUPIEC YPAMMES
UETARIBaoNG TTANPOPOPIWY TOU VEUPIKOU CUCTHUATOC,
Kal w¢ OEOUEC BonBouv aTnv dnuioupyia veupwv

e Ol yepovwUEVOI ACOVEC €ival MIKPOOKOTTIKOI OTN
OIAUETPO —TUTTIKA TTEPITTOU 1um — aAAdG gival duvaTo va
EKTEIVOVTAI O€ JOKPOOKOTTIKA Uk (>1mm)

— O1 yaKpUTEPOI ACOVEC OTO AVOPWTTIVO CWHA €ival AUTOi TOU
I0XI0KOU VEUPOU, TO OTTOIO EKTEIVETAI ATTO TN BACN TNG
OTTOVOUAIKAG OTAANG WG TO NEYAAO DAKTUAO KABE TTOdI0U

— Ol iveg Tou 10XI0KOU VEUPOU gival duvaTto va eKTEIiVOVTal Eva
LMETPO N KAl TTEPICCOTEPO



Nerve axis

* A nerve axis, or axon, or nerve fiber, is an elongated,
thin projection of a nerve cell (neuron), that conducts
electrical impulses away from the neuron's cell body

« Axons are actually the main information transmission

lines of the nervous system, and as bundles they help
make the nerves

» |Individual axons are tiny in diameter — typically around
1um — but can extend to macroscopic lengths (>1mm)

— The longest axons in the human body are those of the sciatic

nerve, which runs from the base of the spine to the big toe of
each foot

— Sciatic nerve fibers can extend a meter or more



Neupacovag

2T OTTOVOUAWTA 01 ACOVEG TTOAAWV VEUPWVWV Eival TUAIYPEVOI O€ PUEAivN, N
OTToia oXNMaTiCeTal ATTO TOV £vaV €K TwV OUO TUTTWYV YAOIQKWY KUTTAPWYV: T
KUTTOPa Schwann, TTOU JOVWVOUV TOUG TTEPIPEPIKOUG VEUPWVEG, Kal T
OAIlyOdEVOPOKUTTAPA TTOU OVWVOUV AUTOUG TOU KEVTPIKOU VEUPIKOU
OUCTAMATOG

Katd unkog Twv EUPNUEAWY VEUPIKWY IVWV, KEVA OTO EAUTPO MUEAIVNG,
YVWOTA W¢ KOUPoI Tou Ranvier eugavidovrtal o€ Ic0o0unKN dIaoTAKATA,
EMTPETTOVTAG TNV OIAd0ON £VOC IDIAITEPQ YPIYOPOU £idDOUC NAEKTPIKOU
TTaApoU, n d1adikaaia auTh KAAEiTal «aywyr ME GAPATO»

H atropugAivotroinan evog agova TTPoKAAEi Ta TTOANQTTAG CUUTITWUATA TTOU
ep@avidovrtal otTnv acBévela «okArpuvon Kata TAdkac» (Multiple Sclerosis)

O1 d&oveg oplopEVWY VEUPWVWY dlakAadiovTal WOTE VA OXNUATIOOUV
TTAPATTAEUPOUC KAGDOUC, Ol OTTOI0I UTTOPOUV VA XWPEIOTOUV O€ aplOuod
MIKPOTEPWYV KAGAOWYV TTOU ovopdalovTal TEAIKA ] agoviKa devOpUAIa

Katd unkog autwyv Twv dIakAadwoewv AyovTal TAUTOXPOVA TTaAMOI yia va
METAPEPOUV OAPATA O€ TTAVW aTTd £va KUTTOPA



Nerve axis

In vertebrates, the axons of many neurons are wrapped in myelin, which
is formed by one of two types of glial cells: Schwann cells, which insulate
peripheral neurons, and oligodendrocytes, which insulate those of the
CNS

Along the cores of nerve fibers, gaps in the myelin sheath, known as
nodes of Ranvier, appear at regular intervals, allowing the propagation
of a particularly fast type of electrical impulse, a process called 'jump
conduction'’

Demyelination of an axon causes the multiple symptoms seen in multiple
sclerosis

The axons of some neurons branch to form collateral branches, which
can divide into a number of smaller branches called terminal or axonal
arbors

Simultaneous pulses are conducted along these branches to carry
signals to more than one cell



MueAivn

H pugAivn gival n AITTogIdng ouaoia Trou TTePIBAAAEI TO vEUpAgova TwV
EMMUEAWYV VEUPIKWYV IVWV

H 1Tapouacia Tng BeATIWVEI TNV OTTODOTIKOTNTA UE TNV OTTOIA Ol AEOVEG AYOUV
TA OUVOUIKG EVEPYEIQG, EIOIKA OTIG HEYAAEG ATTOOTACEIG TTOU TA VEUPQ
dlaoyiCouv JMETAEU TOU EYKEPAAOU KAl TWV AKPWV

O1 AZovec TWV VEUPWVWYV TTOU KAAUTITOVTAI OTTO JUEAivn ovouddovTal
"eypUeANoI", evwd auToi o1 oTToiol dev TTEPIBAAAOVTAI ATTO AUTHV TNV ouadia
ovopadlovral "apueAor”

O1 agoveg eykAgiovTal KUPIOAEKTIKA 0T YUEAIVN, N OTTOIa ATTOTEAEITON ATTO
OMOKEVTPEC TTEPIENICEIC TWV PENBPAVWY TWV KUTTAPWY TNG YAoIag

210 TTEPIPEPIKA EPPUEAT VEUPQ, N "OAKN" TNG HUEAIVNG DIOKOTITETAI KATA
TOKTA OIAOTAMATA, OXNMATICOVTAG KOVTEG W KAOAUUPEVEG TTEPIOXEG, TTOU
atrokaAouvTal kGuBol Tou Ranvier

AUTA N Jovadik avaTodia TwV EMUUEAWY VEUPALOVWY EXEI WG ATTOTEAECUA
évav TpOTTo 01AdOCNC TNS WONG YVWOTO WG "aywyn ME AApa”

H uynAr ammodoTikoTNTA TNG ayWwYn TNG WONG O€ TETOIOUG AEOVEG ETTITPETTEN
OTOUG TTOPAKEINEVOUG KOUBOUG aTnv idIa iva va TTUpOdOTHTOUV Eva
QUVAUIKO EVEPYEIOG OUCIAOTIKA TAUTOXPOVA WE TN 01Gdoan

Katd cuvéTrela, n aywyr JE GAPaTa O€ PIa EJUUEAN VEUPIKN iva JTTOPEI va
@pOdaocel o€ TTOAU uwnAn Taxutnta uExpl 130 m/ sec



Neuron

Soma

Myelin ——

Schwann cell

(

Myelin is the fatty substance that surrounds the axon of
myelinated nerve fibers

Myelin Myelin sheath

Its presence improves the efficiency with which axons conduct
energy potentials, especially over the long distances that
nerves traverse between the brain and hands/feet

— Neuron axons that are covered in myelin are called "myelinated," while
those that are not surrounded by this substance are called “non-myelinated."

Axon terminal

Axons are literally encased in myelin, which is made up of
concentric coils of glial cell membranes

In peripherally myelinated nerves, the myelin sheath is
interrupted at regular intervals, forming short uncovered areas,
called nodes of Ranvier

This unique anatomy of axon cores results in a mode of
impulse propagation known as "jump conduction”

The high efficiency of thrust conduction in such axons allows
adjacent nodes in the same fiber to fire an energy potential
essentially simultaneously with the propagation

Consequently, spiking conduction in a medullary nerve fiber
can reach a very high speed of up to 130 m/sec



NeupoyAolakd

[TpOKeITaI YIO KUTTAPA TTOU TTPOCPEPOUV UTTOOTAPIEN,
TTPOCTOCIA KAl TPOPOOOCIa OTOUC VEUPWVEC,
OMOIOOTACIA, OXNMOATIOUO MUEAIVNG KOl CUPUETEXOUV OTN
METAOOON TWV MNVUMATWY MECO OTO VEUPIKO cuoTnua

Eival o€ id10 TTAB0C UE TOUC VEUPWVEC

AvagepovTal WS N KOAAa Tou N2

EtniTeAouv 4 KUpIEC AEITOUPYIEC

TTEPIBAAAOUV TOUG VEUPWVEC KAl TOUC CUYKPATOUV 0T 60N TOUC
TTPOUNBEUOUY TPOYEC KAl OEUYOVO OTOUC VEUPWVEC
agopilouv ToV Eva VEUPWVA ATTO TOV GAAO

KATAOTPEPOUV Ta TTAB0OYOVA KAl ATTOMOKPUVOUV VEKPOUG
VEUPWVEG



Glial cells

These are cells that provide support, protection and
nutrition to neurons, homeostasis, myelin formation
and participate in the transmission of messages within
the nervous system

They are in the same number as neurons
They are referred to as the NS glue

They perform 4 main functions
— they surround the neurons and hold them in place
— they supply nutrients and oxygen to neurons
— they separate one neuron from another
— they destroy pathogens and remove dead neurons



YTTool1a1pE0EIC TOU N2

‘Evag TPOTTOC - OXI QVATOMIKOG, AAAG AEITOUPYIKOG — UTTOdIQIPEDNG
Tou N2 oTtnpiletal oTnVv TAgIivOuNon cUNewWva PE TO POAO TWV
VEUPIKWYVY JOVOTTATIWYV, avecdptnta av aviikouv o1o KNZ fj o1o NNX

To cwpatikd N2 gival utteuBuvo yia To CUVTOVIOUO TwV £6gAouaia
EAEYXOMEVWYV KIVAOEWV TOU OPYQAVIOUOU

To autévopo NZ gival utreuBuvo yia TO CUVTOVIOUO TWV Un
eBeAouola TTPAYUATOTTOIOUNEVWY KIVACEWYV (TTYX avaTtrvor), Kapdliakog
TTAAPOG, TTEWYN TWV TPOPWV) KAl ATToTEAEITAI ATTO dUO PEPN

— To ouptradnTIKO VEUPIKO oUCTAUO

* H diéyepon Tou cupTTadnTIKOU VEUPIKOU CUCTANATOG TTPOETOINALEI TOV OpYaVIOUO
atrévavTl o€ KABe KaTAoTOON TTOU ATTEIAEI TNV OPOIOGOTACT TOU. 'ETOI 0 0pyavioUOG gival
ETOINOG va dWOEI Jia atravtnaon HAaxng f euynge.

— To mTapacupTTadnTiKO VEUPIKO oUCTAHO

* H diéyepon Tou TTAPACUUTTIABNTIKOU VEUPIKOU CUCTAMOTOGC ETTITEAEITAI OTAV O
opyaviouog BEAEI va atTokaTaoTRoEl A va diatnpnoel TIG epedpeieg Tou. H dpdon Tou
EXEl VA KAVEI KUPIWG JE T OTTAGXVA.



Division of NS

« One way - not anatomical, but functional - of subdividing the NS is
based on classification according to the role of neural pathways,
regardless of whether they belong to the CNS or the PNS

 The somatic NS is responsible for coordinating the body's
voluntarily controlled movements

« The autonomic NS is responsible for coordinating involuntary
movements (eg breathing, heartbeat, digestion) and consists of two
parts

— The sympathetic nervous system

» The stimulation of the sympathetic nervous system prepares the organism
against any situation that threatens its homeostasis, so the body is ready to
give a fight or flight response

— The parasympathetic nervous system

« Stimulation of the parasympathetic nervous system occurs when the body
wants to restore or maintain its reserves; its action has to do mainly with the
viscera
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To ouptTaONnTIKO VEUPIKO oUOTNUO

2.€ KABe O6pyavo €xel cexwploTh dpdon:

e 2TOV 0PBaAUO TTpoKaAEi pudpiaon (dlacToAn TNG ipIdAC)

e 2TNV TPAXEia Kal oToug BPOyXous TTPOKAAEI dIACTOAN

*  2TOV MUEAO TWV ETTIVEPPIDIWV EKKPION TNG adpevaAivng Kal
NG vopadpevaAivng

e 2TOUG VEQPOUG aUlcNon TNG PEVVIVNG TTOU JE £vav TTOAUTTAOKO UNXAVIOUO
odnyei o€ augnaon TNG ApTNPIOKNG TTiECNG

e 2TNV oupodOX0 KUOTN cUOCTIOON TOU OPIYKTHPO

*  2T0 YEVVNTIKO CUOTNUA TOU APPEVOC DIEYEIPEI TNV EKOTTEPHATION KAl OTOU
BrRAE0G TTPOKAAEi XGAaon TNG uNTPAG

*  2TOUG O1EAOYOVOUG OdEVEC TTPOKAAEI TTaXUPPEUOTN IEWON EKKPION

e 27NV KapdIa TTPOKAAEI Taxukapdia

e 2TQ ayyeia TTpoKaAei ouoTraon



The sympathetic nervous system

In each organ it has a separate action:

In the eye it causes mydriasis (dilation of the iris)
In the trachea and bronchi it causes expansion
In the adrenal medulla secretion of adrenaline and noradrenaline

In the kidneys, an increase in renin, which by a complex mechanism leads
to an increase in blood pressure

In the bladder contraction of the sphincter

In the reproductive system of the male it stimulates ejaculation and in the
female it causes relaxation of uterine muscle

In the salivary glands it causes a thick viscous secretion
In the heart it causes tachycardia
It causes contraction in the vessels



To TTapacupuTTaOnTIKO VEUPIKO
ouoTnua
2.€ KABe 6pyavo €xel cexwploT dpdon,.

o 2TOV OPOAAPO CUOTEAAEI TNV KOPN, ME OTTOTEAECHA VA MEIWVETAI TO HEYEDOC
NG (MUON), TAUTOXPOVA TTPOKAAEI augnon Twv OOKPUWYV KATA TNV TTiIdpacn
TOU OTOUG QVTIOTOIXOUG ODEVEG.

e 2TNV TPAXEia Kal TOuG BPOYXOouG TTPOKOAEI oUCTTACN KAl AUEnon TwWv
EKKPIOEWV.

e 2TNV oupodOXO KUCTN TTPOKAAEI £TTiONG cUOTIAON.

e 2T0 YEVVNTIKO oUCTNMO TOU AvOpa TTPOKAAEI oTUON.

e  2TOUG OlEAOYOVOUC adEVEC TTPOKOAEI APOovN EKKPIOT.

* 2TnVv Kapdia TTpokaAei Bpadukapdia.

e 2TO YAOTPEVTEPIKO OUCTNMA TTPOKAAEI aUlgnon TNG KIVNTIKOTNTAG.
* TENOG, OTA ayyEia TTPOKAAEI OIQOTOAN.



The parasympathetic nervous
system

It has a separate action on each organ:

* In the eye, it constricts the pupil, as a result of which its size decreases
(muscle), at the same time it causes an increase in tears due to its effect on
the corresponding glands

* In the trachea and bronchi it causes contraction and increase of secretions
* In the bladder it also causes contraction

« It causes an erection in the male reproductive system

* In the salivary glands it causes excessive secretion

* It causes bradycardia in the heart

* In the gastrointestinal system it causes an increase in motility

» It causes dilation of blood vessels



YTTool1a1pE0EIC TOU N2

AUTEC o1 uTToKaTNYOopPieC Tou N2 UTTOpEl £TTi TTAEOV VO
uTTOdIaIPEBOUV CUPPWVA PE TNV KATEUBUVON TTOU KIVOUVTAl
TQ VEUPIKA pnvupara

[Tpooaywyo ouoTnua (alodnTIKoi VEUPWVEG), TO OTTOIO
UETAPEPEI TA UNVUPATA OTTO TOUGC OCWHATIKOUG UTTOO0XEIC OTO
KNZ

ATTaywyo ouoTnua (KIVATIKOI VEUPWVEC), TO OTTOIO METAPEPEI
unvupata atrd 1o KN2 TTpo¢ owUaTIKO OTTOOEKTN

EvOIGueTco ) OUVOETIKO oUOTNUA (OUVOETIKOI VEUPWVEC), TO
OTTOI0 METAPEPEI PNVUUATA JETAEU aICONTIKWY KAl KIVATIKWY
VEUPWVWYV (T600 010 KN2 600 010 1IN2)



Division of NS

The subcategories of the CNS can be further subdivided
according to the direction in which nerve messages travel

Afferent system (sensory neurons), which carries messages
from body receptors to the CNS

Efferent system (motor neurons), which carries messages
from the CNS to a somatic recipient

Intermediate or connective system (connective neurons),
which carries messages between sensory and motor
neurons (both in the CNS and in the PNS)



AlaiBaon unvVuuaTwy

 H ouvdeon PJETALU OUO VEUPWVWY OVopAaleTal
ouvayn

* Epogavidetal eva YIkpo Olakevo (TrAatoug 20 nm)
METACU TWV VEUPWVWYV TTOU OVOUACETAI CUVATITIKI)

auAaka

— Ortav £va evepyo duvapiko (To diaBifalouevo yRvuua n
O VEUPIKOG TTAAPOC) diaifaleTal atrd Tov Eva veupwva
OTOV ETTOMEVO

— AUTO €TTITUYXAVETAI JE TN XPHoN vVEUPOoOdIaBIBacTwy Ol
oTTOoioI dlaxEovTal OTO OIAKEVO

— O1 veupodiaBiBacTéEC dEOUEUOVTAI OTOV UTTODOXEQ TOUC
TTAVW OTOV JETAOUVATITIKO VEUPWVA, O OTTOIOC ME TN
OEIPA TOU TTaPAYEl Evav NAEKTPIKO/VEUPIKO TTAAUO

— O TTaOAPOC aUTOC OTEAVETAI OTNV ETTOUEVN oUvAYN KAl O
KUKAOC eTTaVaAQuBaveTal



Message transmission

* The connection between two neurons is called a
synapse

« A small gap (20 nm wide) appears between
neurons called the synaptic cleft

— When an action potential (the transmitted message or

nerve impulse) is transmitted from one neuron to the
next

— This is achieved by the use of neurotransmitters which
diffuse into the gap

— Neurotransmitters bind to their receptor on the

postsynaptic neuron, which in turn produces an
electrical/nerve impulse

— This pulse is sent to the next synapse and the cycle
repeats



AlaiBaon unvVuuaTwy

* O veUPIKOC TTAAUOC gival pia aAAayr OTNV IOVTIKN
I0O0PPOTTIA EVTOC KAl EKTOC TOU VEUPWVA

« ETmeidn 1o N2 ouvdudadlel nAeKTpIKA KAl XNMIKA onuaTa givai
EKTTANKTIKG TAXU
— [lap’ 6Ao TTOU N XNUIK onuaTodoTnon cival BpaduTtepn TNG

NAEKTPIKNG, O VEUPIKOG TTAANOG TTAPAMEVEI APKETA TAXUG

* H taxurnra diafifaong Twv TTANpoPoOPIWY gival
ATTAPAITNTN WOTE £VAGC OPYAVIOUOG VA avIXVEUEl TaXUTATA
TNV TTapouaia KIvOUVOU KOl VO ATTOPEUYEI TPAUPATIONO N
BdvaTo

— [1x, 10 X€p1 ayyilel pia kauTr TETpa. Av 10 N2 avTatrokpIvoTav Je
XNMIKA pnvopara, 1oTe O0gv Ba TTPOAABAIVE VA EVNUEPWOEI TOUG PUG
TOU XEpPIOU VA TO ATTOUAKPUVOUV VIO VO JNV KAEgi



Message transmission

The nerve impulse is a change in the ionic balance inside
and outside the neuron

Because NS combines electrical and chemical signals it is
surprisingly fast

Although chemical signaling is slower than electrical
signaling, the nerve impulse remains quite fast

Speed of information transmission is essential for an
organization to quickly detect the presence of danger and
avoid injury or death

— Eg, the hand touches a hot stone. If NS responded with chemical
messages, then it wouldn't have time to inform the hand muscles
to move it away so it wouldn't burn



René Descartes: Treatise of Man




Key: Central Nervous System (CNS)

® = Structure ) )
® = Function .Em“ﬂ':dmm
u Integrative and control centers
Peripheral Nervous System (PNS)
» Cranial nerves and spinal nerves
m Communication lines between the CNS
and the rest of the body
Sensory (afferent) division Motor (efferent) division
® Somatic and visceral sensory nerve fibers ® Motor nerve fibers
» Conducts impulses from receptors » Conducts impulses from the CNS
to the CNS to effectors (muscles and glands)
Sympathetic division Autonomic nernvous Somatic nervous
= Mobilizes body systems during ™ system (ANS) system
activity ("fight or fight’) m Visceral motor (involuntary)  Somatic motor (voluntary)
m Conducts impulses from the » Conducts impulses from the
CNS5 to cardiac muscles, CNS5 to skeletal muscles
Parasympathetic division smooth muscles, and glands
m Conserves enengy -

m Promotes "housekeeping”
functions duning rest



AvatrTu¢n Tou NZ otov eVAAIKO

* H veupikn avaTrtucn Tou evAIKa TTEPIAQUBAVEI
UNXAVIOUOUG TTOU EUTTAEKOVTAI OTNV dnuIoupyid
VEWV VEUPWVWYV, VEUPOYAOIWYV, VEUPALOVWV,
OUVAWEWV N MUEAIVNC

* H veupoavatrapaywyn dla@pepel HeTacu Tou KN
Kal Tou NN2 oToucg AeIToupyIKoUC unNXaviououg
KAl 10iW¢ OTNV EKTAON KAl TAXUTNTA



NS development in adult

* Adult neural development includes mechanisms
involved in the generation of new neurons, glia,
axons, synapses, or myelin

* Neuroregeneration differs between CNS and

PNS in functional mechanisms and especially in
extent and speed



2Nuacia Tou N2

H avatrtugn Tou ToAUTTAOKOU N2 oTa {Wa TOUG ETTITPETTEI VO £XOUV
AI0BNOEIC, KOIVWVIKEC AAANAETTIOPACEIC, TAXUTATO CUVTOVIOHO TWV
OPYAVIKWY CUCTNMATWY TOUG KAl OAOKANPWHEVN AVTATIOKPION OTA
AauBavoueva orjuara

2.TOV AVOPWTTO, N TTPOXWPNUEVN QVATITUEN TOU VEUPIKOU CUOTAMATOC
TOU EMITPETTEI VA OIQBETEI IKAVOTNTA OMIAIGG, TTOPOUCIaoNS TWV
IOEWV/OKEWYEWV, HETAPOPAC TTONITIOMOU Kal TTOANEC AAAEC IKAVOTNTEC,
TTou Ba rprav aduvaTo va avaTtrTuxBouv Xwpic Tnv UTtTapén eykepaiou
H @uoikry @Bopd 1 o1 YEVETIKEG avwPaAieg odnyouv o€ Peiwon Twv
ETTIKOIVWVIAKWY OECIOTATWYV

O vwTIaiog HUEADC eAEYXEI HEYAAO MEPOC TWV KIVACEWYV, YI' auTO Ol
TPQUMATIOUOI OTO VWTIAIO JUEAG 0dNyoUV OTN MEIWON TWV KIVATIKWY
deglotriTwy (TTapdaAucn, K.a.)



The importance of NS

The development of the complex nervous system in animals allows
them to have senses, social interactions, rapid coordination of their
organ systems and comprehensive response to received signals

In human, the advanced development of the nervous system allows
him to have the ability to speak, present ideas/thoughts, transfer
culture and many other abilities that would be impossible to develop
without the existence of a brain

Physical decay or genetic abnormalities lead to a decline in
communication sKills

The spinal cord controls a large part of the movements, which explain
why injuries to the spinal cord result to the reduction of motor skills
(paralysis, etc.)



2Nuacia Tou N2

* To N2 mTapéxel Tn duvatoTnTa TWV BACIKWY KIVATIKWY KAl
AIOONTIKWY OECIOTNTWYV

« Q1 meEvTe KUPIEC aI0ONOEIC (Opaan, akon, 6aepnon, yeuon
Kal agn) kareuBuvovTtal atro 1o N2, OTTw¢ £TTioNg Kal Ol
OEUTEPEUOUOEG, AAAQ €C iIOOU ONUAVTIKEG

— n aiobnon TnG 1I00ppPOTTIag

— n aicbnon Tou TTOVOU

— N aiobnon TS XwpPoBETNOoNG Tou opyaviopou (B£€on Kal Kivnon Twv
AKPWYV 1 GAAWV TUNUATWY TOU OpYaVIOMOU, TTX. AyYIYHO TNG MUTNG
UE KAEIOTA PATIO)

* H avaoToAr Twv deuTEPEUOUCWY aICONOCEWY 0dNyEi €TTioNG
o€ EAATTWON TWV KIVNTIKWYV OECIOTATWYV



The importance of NS

* NS enables basic motor and sensory skKills

* The five primary senses (vision, hearing, olfaction, taste
and touch) are directed by the CNS, as are the secondary
but equally important ones

— the sense of balance

— the feeling of pain

— the sense of positioning of the organism (position and movement of
the limbs or other parts of the organism, e.g. touching the nose with
closed eyes)

 Inhibition of secondary senses also leads to a decrease in

motor skills
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