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To Neupiko 2uoTnua

— TepiAapBavel OAo TOV VEUPIKO I0TO TOU CWHPATOC
— O veUpIKOG 1I0TOGC TTEPIAQNBAVEI OUO €idN KUTTAPWYV
1. Neupwveg (Neurons)
» KUTTOpa TTOU 0TEAVOUV Kal AauBdavouy oriparta
2. NeupoyAoia ( veupoyAolaka kUTTapa) Neuroglia (glial cells)

» KuUtTapa tmou utroaTnpiouv Kal TTPOCTATEUOUV TOUG VEUPWVEG
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 ?HAIPQN

Opyava tou NeupikoU 2U0TAPATOC

— EYKEPAAOC KAl VWTIAIOS HUEAOC
— AloBnTnplakoi utTTodoxEic opyavwy aicBnong (MATIa, auTid K.ATT.)

— Ta veupa ocuvdEOUV TO VEUPIKO OUCTNMA JE QAN cuoTAMATA
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BEYERY

Central nervous system

Spinal cord
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Tunuoata tov Neuplkou 2UoTNULATOC

* AvaTtouika TpAuarta tou NeupikoU 2UCTAMATOG
— Kevtpiko veupiko cuoTnua (KNZ)

— Mep1pepikd veupikd cuoTnua (MNZ)
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To Kevtpiko veupiko cuotnua (KN)

— ATToTEAEITAI ATTO TOV VWTIAIO MUEAO KAl TOV EYKEPAAO

— MNepiAapBavel veupiko 10TO, CUVOETIKOUC I0TOUC KAl
algopopa ayyeia
— O1 Aeitoupyiec Tou KN gival n eTTe¢Epyaoia Kal o

OUVTOVIONOG :

* AIoONTNPIOKWY OEDONEVWV ATTO TO ECWTEPIKO KAl TO ECWTEPIKO
TOU OWHATOG

* KIvNTIKWV EVTOAWYV TTOU EAEYXOUV TIC OPACTNPIOTNTEG TWV
TTEPIPEPIKWY OPYAVWYV (TT.X. OKEAETIKOI MUEC)

* AVWTEPWYV AEITOUPYIWY vonuoouvng, MvAung, uébnong,
ouvalo0nuaTog
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To Mepi1pepikd Neupikd ZuoTnua (MNZ)

— MNepIAapBaver 6Ao Tov VEUPIKO 10TO €KTOC ToUu KN
Aeitoupyiec Tou MNMNX:
* [Tapadoon aiocbnTnkwv TAnpoopiwv 1o KN

* MeTa@opa KIVNTIKWY EVTOAWV O€ TTEPIPEPEIOKOUGS IOTOUG

Kal cuoTAuara
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To Mep1pepikd Neupiko ZuoTnua (MNZ)

— Neupa (ovoualovral £Tiong TTEPIPEPIKA VEULQ)
* AEOPEC VEUPIKWYV ACOVWYV JE OUVOETIKOUC IOTOUG Kal
algopopa ayyeia
» MeTagpEpouv alobnTIKEC TTANPOPOPIEC KAl KIVNTIKES
eEVTOAEC oTO [INZ

— Kpaviakd veupa — ouvOEovTal JE TOV EYKEPAAO

— NwrTiaia veupa — TTPOOKOAAWVTAI GTOV VWTIAIO HUEAD
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* Asitoupyika TuARuaTta Tou NMNZ

—Mpoocaywyo Tunua (Afferent division)

* MeTa@Epel aloBNTIKEC TTANPOPOPIES

» A0 ToUg aio0nTIkoug uttodoxeic NN2 aro KN2
— AtTraywyo Tunua (Efferent division)

* MeTa@Epel KivnTIKEG EVTOAEG

« ATT0 T0 KNZ oTOUG HUEC Kal TouG adeveg Tou NNZ
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o Agitoupyikd Tuauata Tou NMNZ [TATPON

— Y1rodoxeic (Receptors) kai TeAeoTEC (effectors)
Tou [Npocaywyou Turnuapartog Tou NN
« Yrodoxeig (Receptors)

— EvrotriCel aAAay£g 1) avTaTToKpiveTal o€ epeBiouaTa

— Neupwveg kal €eIdIKEUPEVA KUTTAPA

— [MoAuTtTAoKa alIoOnTAPIa Opyava (TT.X. JATIA, AuTIA)
» TeAeoTég (Effectors)

— ATToKpion o€ aTTaywyika epediouarta

— Kutrapa kar 6pyava
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Agitoupyika Tunuata tou NMNZ

— Atraywyo/Puyokevtpo Tunua (efferent)
* ZWHATIKO VEUPIKO cuoTnua (SNS)

— EAEyxel TIC EKOUOIEG KAl OKOUOIEG (AVTAVOAKAQOTIKEG)
MUIKEC OKEAETIKEC OUOTTIACEIG



AsiToupyika Tunuarta NN

— The efferent division (ATTaywyo/PuyoKkevTpo)

Tunua
« Autévopo veupikd cuoTnua (ANS)
— EAEyXEl TIC aKOUOIEC EVEPYEIEG, TIC OUCTIACEIC TWV

AEiwV PJUWV Kal TOU KAapOIOKOU PUOG Kal TIC AOEVIKEG
EKKPIOEIC

— To cudTTaONTIKOG THAMO £XEI DIEYEPTIKA dpAcn
— To TTaPACUMTTAONTIKO THAMO £XEI XAAQPWTIKA
dpaaon
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H avatopia evog TTOAUTTOAIKOU veEupwva
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Neupwveg

—-Ho l’lVGlpr] (TTEPIOXN OTTOU £VAC VEUPWIVOG ETTIKOIVWVET UE £va GANO
KUTTOPO)
» [looouvarrTiko KUTTApPO
— Neupwvag TTou OTEAVEI unvupa
» Meraouvarrriko KUTTapo
— KutTtapo 1Tou Aaupaver urpvuua
* H ouvarrikn oxioun

— To MIKPO XAOHQ TToU XWpPEICEl TNV TTPOCUVATITIKI MEMBEAVN Kal
TN METAOUVATITIKA JEUPPAVN
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 H Zuvayn
— To ouVvaTITIKO TEPUATIKO
 Eival pia dieupupévn TTEPIOXT TOU ACOVA TOU
TTPOCUVATITIKOU VEUPWVO
* [epiExel ouvamTiKA KuoTidIa veupodiafifacTwy:
— Eival xnuikoi ayyeAlo@opol
— ATTeAeUBEpWVOVTAI OTNV TTPOCUVATITIKA MEMPBPAVN

— ETrnpealouv Toug UTTOOOXEIC TNG METACUVATITIKAG
HepBpavng
— AlgoTrwvTal atro eviuua

— ETravaouvappuoAoyouvTtal 0TO GUVATITIKO TEPUATIKO
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« TUTtrOI ZUVAYEWV

— Neupouuikl CUMBOANR
e 20vOWn YETAEU VEUPWVA KAl JUOC
— Neupoadevikil cuuBoAnR

e 2UVaYn METACU VEUPWVA Kal adéva
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H doun piag TUTTIKAG ouvaywng

Telodendrion

Synaptic terminal ]
Endoplasmic

reticulum

Mitochondrion

Synaptic
vesicles

Presynaptic
membrane
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Neupwvec

o TpPEIC AEITOUPYIKEC TAEIVOUNOEIC VEUPWVWV:
1. AIoONTIKOI VEUPWVEGS
» [lpooaywyoi veupwveg tou N2
2. KivnTiKOi VEUPWVEG
« Amraywyoi veupwveg Tou NNZ
3. Alaveupwveg (Interneurons)

*  Neupwveg ouoxEéTIONG



* AgITOUPYIEGC AICONTIKWY VEUPWVWV

— [MNapakoAouBnon ecwtepPIkoU TTEPIBAANOVTOC (OTTAAXVIKOI 1oONTIKOI
VEUPWVEG)

— [MapakoAouBnon Twv ETMTITWOEWYV TOU £CWTEPIKOU TTEPIRBAAAOVTOC
(CWHMATIKOI AICONTIKOI VEUPWVEG)

* Aopéc AlIoOnTIKwvY Neupwvwyv
— MovoTToAIKoI
— KuTttapIika cwpaTta ogadoTroinuéva o€ aioonTtrpia yayyAia

— EKTEiVOVTAI(TTPOCAYWYEG IVEC) EKTEIVOVTAI ATTO TOUC
al06NTNPEIOKOUC UTTOOOXEIC £Wws To KN



Aopiki Tagivopunon Neupwvwyv [TANEIIEZTHMIO
[IATPON
Anaxonic neuron Bipolar neuron Unipolar neuron Multipolar neuron - SCUR A RE S
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* Tpeig TUTTOI AICONTIKWY UTTOOOXEWV

1. EcwTeEpPIKOi UTTOOOXEIG

* [lapakoAouBnon eoCWTEPIKWY CUCTAPATWY
(TTETTTIKO, QVATIVEUOTIKO, KAPJIAYYEIOKO,
OUPOTIOINTIKO, AVATTAPAYWYIKO)

« Eowrtepikéc aioBiocIc (yeuon, Babid Trieon, TTOGvVOCQ)
2. ESwTepIKOi UTTOOOXEIG

« ECwrtepikéc aioBRocIc (apr, Bepuokpaaia, TTieon)

« AioBiocic atrdéoTaong (6paon, 6oEENOCN, AKon)
3. 101oUTTO0d0XEIG

« [lapakoAouBnon B€onc kal Kivnong (OKEAETIKOI MUEC
KAl apOpwaocEIq)
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« KivnTikoi Neupwveg
—  MeTtagEpouv odnyiec atrd To KNZ 0TouG TTEPIPEPIKOUC TEAEOTEG

— Méow amraywywyv Ivwyv (ACoVeq)

— AUO KUpPIO CUCTAMATA ATTAYWYWYV IVWV:

1. 2ZWHATIKO VEUPIKO ouoTnua (ZN)

—  TepthapBavel GAoug TOUG CWHATIKOUG KIVNTIKOUG VEUPWVEG TTOU VEUPWVOUV TOUG
OKEAETIKOUG MUEG

2. Autdévopo (otTAaxVvikd) veupikd ouoTnua (ANZ)
—  O1 oTTAaXVIKOI KIVNTIKOiI VEUPWVEG VEUPWVOUV OAOUC TOUG AAAOUC TTEPIPEPEIOKOUG

TEAEOTEG

»  N\€iol HUEG, KapPBIOKOG MUG, adEveg, AITTwdng 10TOG
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* AIOVEUPWVEG

— Ta TepPIocOTEPA BPIOKOVTAI OTOV EYKEPAAO,
OTO VWTIAIO HUEAO Kal oTa yayyAia Tou ANZ

* MeTagU a1o0BNTIKWV Kal KIVATIKWY VEUPWVWY
— Eivail utrevBuvol yia :

« Alavoun aionTIKWV TTANPOQPOPIWV

* 2UVTOVIOUOG KIVNTIKAG OpaoTnPIOTNTAG
— EMTTAEKOVTOI O€ AVWTEPEC AEITOUPYIEC:

* Mvnun, TTPOYPAUPATIONOG, HABNoN
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Neupoyloia ( veupoyholakd KUTTapa) |

TA NEYPOI'AOIAKA KYTTAPA &gv oTtéAvouv orpata.

Yriootnpilouv Toug VEUPWVEC LETABOALKA KAl AELTOUPYLKAL.

JUYKPATOUV TOUC VEUPWVEC padl.

EmitpEmMouy 0TOUC VEUPWVEC VA :
— MeyaAwoouv
— Tpadouv
—Anuoupyia Ko xprion cuvayewv
—ATOKOTAOTOON KATECTPOUEVOU VEUPLKOU LOTOU



« T€ooepig TUTTOI VEUPOYAoiag ato KN

1.

EtrevOupaTtikd KUTTOPO

« Kuttapa pe eCalpeTIKA dIAKAADIOUEVEC ATTOAICEIC.
AoTpokuUTTOpQ

*  MeydAa KUTTAPIKA cwPATa PE TTOAAEC ATTOAIEEIC
OAlyodevopokUTTOpA

*  MikpdTEPQ KUTTAPIKA CWHPATA PE AMYOTEPEG ATTOANIEEIC
MikpoyAoia

o H pikpdTEPN Kai AiyoTEPO TTOAUGPIOUN VEUpOYAoia PE
TTOAAEG AETTTEC DIAKAQDWOEIG

ITANEIIXTHMIO
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(_asinan

pl ous System S Line ventricles (brain)

and central canal
(spinal cord); assist in
producing, circulating,

and monitoring

cerebrospinal fluid

Surround neuron cell
modies in ganglia; regulate
Q,, CO;, nutrient, and
neurotransmitier levels
around neurons in ganalia

Surround all na

; 2 ; Myelinate CNS Maintain blood-brain
E,P&?éir::ﬂm?a axons; provide barrier; provide structural
peripheral axens: structural framewaork | support; regulate ion,

icipate in nutrient, and dissolved-
m&fs after Tﬁﬁar: gas concentrations;
absorb and recycle

neurotransmitters; form

scar tissue after injury
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* Neuroglia of the Peripheral Nervous System
— Ganglia
« Masses of neuron cell bodies
« Surrounded by neuroglia
* Found in the PNS

— Satellite cells
* Also called amphicytes
« Surround ganglia

* Regulate environment around neuron
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Neuroglia of the Peripheral Nervous Systen

— Schwann cells
» Also called neurilemma cells

* Form myelin sheath (neurilemma) around
peripheral axons

« One Schwann cell sheaths one segment of axon

— Many Schwann cells sheath entire axon
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£

Nucleus

Axon hillock

Myelinated

Internode Dendrite

segment
{unmyelinated)

Myrelin
covering

Axon
internode

Axolemma
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Neuronal Physiology

* Nerve tissues are excitable.
* They can undergo rapid changes in their membrane potentials.

* They can change their resting potentials into electrical signals.



Transmembrane Potential

 lon Movements and Electrical Signals

— All plasma (cell) membranes produce

electrical signals by ion movements

— Transmembrane potential is particularly

Important to neurons



Transmembrane Potential

 Five Main Membrane Processes in Neural
Activities
1. Resting potential

« The transmembrane potential of resting cell

2. Graded potential
« Temporary, localized change in resting potential

« Caused by stimulus
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Transmembrane Potential

3. Action potential
 Isan electrical impulse
* Produced by graded potential
*  Propagates along surface of axon to synapse
4. Synaptic activity
* Releases neurotransmitters at presynaptic membrane
*  Produces graded potentials in postsynaptic membrane
5. Information processing

* Response (integration of stimuli) of postsynaptic cell



>
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An Overview of Neural Activities

produce

Presynaptic neuron
© 2012 Pearson Education, Inc.
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An Overview of Neural Activities [IATPON

processing

Postsynaptic cell

© 2012 Pearson Education, Inc.
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Transmembrane Potential

— Three important concepts

1. The extracellular fluid (ECF) and intracellular fluid
(cytosol) differ greatly in ionic composition

— Concentration gradient of ions (sodium Na*, potassium K*)

2. Cells have selectively permeable membranes

3. Membrane permeability varies by ion
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Transmembrane Potential

* Passive Forces acting Across the Plasma Membrane
* Chemical gradients
* Concentration gradients (chemical gradient) of ions (Na+, K+)

* Electrical gradients
» Separate charges of positive and negative ions
* Result in potential difference



EXTRACELLULAR FLUID

Copyright © 2010 Frederic H Martini inc
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* Active Forces across the Membrane

— Sodium—potassium ATPase (exchange pump)
* Is powered by ATP
« Carries 3 Na" out and 2 K" in
» Balances passive forces of diffusion

« Maintains resting potential (=70 mV)
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Sodium and Potassium Channels

— Membrane permeability to Na* and K" determines
transmembrane potential

— They are either passive or active

« Passive Channels (Leak Channels)
— Are always open

— Permeability changes with conditions
* Active Channels (Gated Channels)

— Open and close in response to stimuli

— At resting potential, most gated channels are closed
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 Three Classes of Gated Channels
1. Chemically gated channels
2. Voltage-gated channels

3. Mechanically gated channels
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DEPOLARIZATION and REPOLARIZATION

* The process of changing and then reestablishing resting membrane
potential.

* There are four types of membrane potential.

* Polarization

* Depolarization

* Repolarization

* Hyperpolarization
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POLARIZATION

e Polarization - A -70mV charge has been established. (i.e. the
membrane is polarized or has potential).

* Maintenance of resting potential.

* This is the resting state, waiting for action.
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DEPOLARIZATION

e Depolarization - This change makes the membrane less negative (-70
towards OmV).

* This is the change that generates the action potential.

* |f the generated potential does not reach a threshold (~*62 mV) it does not
generate an action potential, but results in a graded potential

e All stimuli (regardless their strength) that bring the membrane to threshold
generate identical action potentials. This concept is known as all-or-none

principle.
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The Neuron

Other neuron
Neurotransmitter synapse
release - Chemical Nerve cell body

Electrical transmission Na*- K* flux

r: — "~ T =
e ..

=
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_“:_

dendrites Neurotransmitter &

release - Chemical -

to next neuron
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RE-POLARIZATION

e Repolarization - A return to resting potential after depolarization.

e The electrical charge moves back towards negative -70mV.

* Re-establishing the original potential it had prior to depolarization.
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HYPER-POLARIZATION

* Hyperpolarization - This makes the membrane more
polarized, more negative inside.

* For a brief period of time the electrical potential of the
membrane goes beyond -70mV to -90mV.

* This makes it harder to depolarize the membrane again.



—&0
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Chemical
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Copyright © 2010 Frederic H Martini inc

Time

-



ITANEIIXTHMIO

« Four Steps in the Generation of Action Potentials
— Step 1: Depolarization to threshold
— Step 2: Activation of Na * channels

— Step 3: Inactivation of Na ™ channels and activation
of K* channels

— Step 4: Return to normal permeability
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« Step 1: Depolarization to threshold
« Step 2: Activation of Na* channels
— Rapid depolarization
— Na™ ions rush into cytoplasm

— Inner membrane changes from negative to positive
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« Step 3: Inactivation of Na " channels and
activation of K* channels
— At +30 mV
— Inactivation gates close (Na * channel inactivation)
— K™ channels open

— Repolarization begins
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« Step 4: Return to normal permeability

— K* channels begin to close

 When membrane reaches normal resting potential
(=70 mV)

— K* channels finish closing
 Membrane is hyperpolarized to —-90 mV
« Transmembrane potential returns to resting level

 Action potential is over



EXTRACELLULAR FLUID

Copyright © 2010 Frederic H Martini inc
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 The Refractory Period
— The time period
« From beginning of action potential
 To return to resting state

« During which membrane will not respond normally
to additional stimuli
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« Absolute Refractory Period

— Sodium channels open or inactivated

— No action potential possible

* Relative Refractory Period
— Membrane potential almost normal

— Very large stimulus can initiate action potential



Generation of an Action Potential

(Aw) [enuajod sueiquiswsuel |

+30

DEPOLARI

Resting
potential

Threshold

Graded potential
causes threshold

Sodium channels close, voltage-
gated potassium channels open

ZATION REPOLARIZATION

Voltage-gated sodium
ion channels open

All channels closed

Cannot respond Responds only to a larger
than normal stimulus

0 Time (msec) 1 2
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* Propagation of Action Potentials
— Propagation (d1adoon)
 Moves action potentials generated in axon hillock
« Along entire length of axon
— Two methods of propagating action potentials
1. Continuous propagation (unmyelinated axons)

2. Saltatory propagation (myelinated axons)
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Continuous Propagation [IATPON

— Of action potentials along an unmyelinated axon
— Affects one segment of axon at a time
— Steps in propagation
» Step 1: Action potential in segment 1
— Depolarizes membrane to +30 mV
— Local current
» Step 2: Depolarizes second segment to threshold

— Second segment develops action potential
» Step 3: First segment enters refractory period
» Step 4: Local current depolarizes next segment

— Cycle repeats

« Action potential travels in one direction (1 m/sec)
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- Saltatory Propagation

— Action potential along myelinated axon

— Faster and uses less energy than continuous
propagation

— Myelin insulates axon, prevents continuous
propagation

— Local current “jumps” from node to node

— Depolarization occurs only at nodes



Axon diameter and propagation speed

* lon movement is related to cytoplasm concentration
* Axon diameter affects action potential speed

* The larger the diameter, the lower the resistance



Three Groups of Axons

1. Type A fibers
2. Type B fibers
3. Type C fibers

* These groups are classified by:

— Diameter
— Myelination

— Speed of action potentials

~ R [TANEETHMIO

) Rl
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Type A Fibers

— Myelinated

— Large diameter (4 - 20 um)

— High speed (140 m/sec)

— Carry rapid information to/from CNS

— For example, position, balance, touch, and
motor impulses
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Type B Fibers

— Myelinated

— Medium diameter (2 - 4 pm)
— Medium speed (18 m/sec)
— Carry intermediate signals

— For example, sensory information, peripheral

effectors
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Type C Fibers

— Unmyelinated

— Small diameter (2< um)
— Slow speed (1 m/sec)

— Carry slower information

— For example, involuntary muscle, gland

controls
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Information

— “Information” travels within the nervous
system
» As propagated electrical signals (action potentials)
— The most important information (vision,
balance, motor commands)

* |s carried by large-diameter, myelinated axons
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Synaptic Activity
— Action potentials (nerve impulses)

» Are transmitted from presynaptic neuron

» To postsynaptic neuron (or other postsynaptic

cell)

« Across a synapse
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Synhapses

* Impulses are transmitted from one nerve cell to another cell at
synapses

* A synapse can either increase or decrease the likelihood that the
postsynaptic neuron will fire action potentials
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How does a synapse work?

* Fundamentally there are 2 types of synapses:
electrical and chemical

* Most of the synapses in human are chemical e.g. they work by means
of neurotransmitters.
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* Electrical Synapses
— Are locked together at gap junctions (connexons)
— Allow ions to pass between cells

— Produce continuous local current and action potential
propagation

— Are found in areas of brain, eye, ciliary ganglia
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« Chemical Synapses

— Are found in most synapses between neurons and all

synapses between neurons and other cells
— Cells not in direct contact

— Action potential may or may not be propagated to

postsynaptic cell, depending on:
 Amount of neurotransmitter released

 Sensitivity of postsynaptic cell



Two Classes of Neurotransmitters

1. Excitatory neurotransmitters

» Cause depolarization of postsynaptic

membranes
 Promote action potentials
2. Inhibitory neurotransmitters

« Cause hyperpolarization of postsynaptic

membranes

« Suppress action potentials

ITANEIIXTHMIO
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Chemical Synapse

A Chemical Synapse
involves:

Axon terminal
of presynaptic neuron

* a presynaptic axon
terminal,

Synaptic vesicle

Synaptic cleft

* a postsynaptic
receptor,

* neurotransmitters, and
* the space between L | 5 |
them (synaptic cleft) — oo

Postsynaptic neuron
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« Synaptic Delay

— A synaptic delay of 0.2—-0.5 msec occurs between:
« Arrival of action potential at synaptic terminal
» And effect on postsynaptic membrane

— Fewer synapses mean faster response

— Reflexes may involve only one synapse
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« Synaptic Fatigue

— Occurs when neurotransmitter cannot recycle fast

enough to meet demands of intense stimuli

— Synapse inactive until ACh is replenished



ITANEIIXTHMIO

Neurotransmitters

* 1) Acetylcholine (Ach)

 2) Biogenic amines
i - dopamine
ii- norepinephrine
lii- serotonine
Iv- Gamma aminobutyric acid (GABA)

 3) others
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* Neuromodulators
— Other chemicals released by synaptic terminals
— Similar in function to neurotransmitters
— Characteristics of neuromodulators
 Effects are long term, slow to appear

* Responses involve multiple steps, intermediary

compounds

 Affect presynaptic membrane, postsynaptic

membrane, or both

 Released alone or with a neurotransmitter
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* Neuropeptides
— Neuromodulators that bind to receptors and activate
enzymes
» Opioids
— Neuromodulators in the CNS
— Bind to the same receptors as opium or morphine

— Relieve pain

Enkephalins
Endomorphins
Endorphins
Dynorphins



 Postsynaptic Potentials
— Graded potentials developed in a postsynaptic cell

* In response to neurotransmitters

« Two Types of Postsynaptic Potentials
1. Excitatory postsynaptic potential (EPSP)
« Graded depolarization of postsynaptic membrane
2. Inhibitory postsynaptic potential (IPSP)

« Graded hyperpolarization of postsynaptic

membrane
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ALEYEPTLKO LETACUVOITTIKO OUVOLULKO

Frasynaptic
Ralran

* Mua Sleyeptikn
ocuvayn avéaveL tnv

mBavotnta —
EKTIOAWONC TOU
LLETOLOUVATTTLKOU
KUTTAPOU.
|:| == e | Bapie—n i e e e e = =nx — E—
1 ’ Prasynaptic
* Auto ylvetatL pe tnv.
QTOTIOAWGCN TNG y L=
uEquavnq Postsynaptic

ALl




AVOOTOATLKO LETACUVOITTLKO
OUVALLKO

* Ml avaoTaATikn Presmaptc
ocuvadn HELWVEL TNV 5
nbavotnta S
EKTIOAWONC TOU
LLETOLOUVATTTIKOU
KUTTAPOU. ’

Presynaptic

e AUTO yivetal pe i (mbon)

UTTEPTIOAWON TNC 7o
HepBpavng <oy
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) LIATPON

« Avayxaitnon (Inhibition)
— "Evag veupwvag Tou Aauavel TToANG IPSPs:
 EptodifeTan va Tapayel duvauiko dpdong

« Emeadn n diéyepon TToU ATTAITEITAI YIA TNV ETTITEUEN
TOU KATW@AIoU gival aug¢nuévn

« ABpoion (Summation)

— [a va evepyotroinBei Eva duvauikoé dpdong:
 Eva EPSP is not enough
 Ta EPSPs (kai Ta IPSPs) ouvdualovrtal péow
aBbpoioncg
1. Xpoviki dBpoion
2. XwpIKn dBpoion
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Xpoviki aBpoion
— [MTOANATTAEC POPEC

— ['pnyopa, eravalapBavopeva epebiopara o€ pia

ouvayn
Xwpikn ddpoion
— [ToAANQTTAEC TOTTOBETIiEC

— [loAAG gpeBiouara, pravouv o€ MoAAQTTAEC ouvaWEIC
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Interactions between EPSPs and IPSPs [TATPON

Time 2: . Time 3:
Hyperpolarizing  Stimulus Hyperpolarizing
—80mV — stimulus applied removed stimulus applied

70 mV ﬂ Resting potential l l Resting potential l

1

—80mY —  time1: Stimulus Time 3: Stimuli
Depolarizing removed Depolarizing removed
stimulus stimulus
applied applied
Time >

© 2012 Pearson Education, Inc.
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« AigukoAuvon (Facilitation)
— "Evag veupwvag OIEUKOAUVETAL:
« Kabw¢ ta EPSPs cuocowpeuovTal

* AUEnon Tou dlapeUBPavIKoU dUVANIKOU TTIO KOVTA
OTO KATWQAI TTupodOTNONG
* MExpl TTOU €va HIKPO epEBIOPA UTTOPEI va

EVEPYOTTOINCEI TO OUVAUIKO dpAcng
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) LIATPON

« AloaloVIKEG 2UVAWEIC
— ZUVAYEIC METAEU TWV agOVWYV OUO VEUPWVWV
— MPOCUVATTTIKA] OVAGTOAN
« Apdon piag agoacovikNG ouvayng o€ £va
OUVATITIKO TEPUATIKO TTOU UEIWVEI TOV
veupodlaBiBaoTr) TTou atreAeuBepwveTal atrd TNV
TTPOCUVATITIKA MEUBPAVN
— MpoouvatrTiki d1eUKOAuvon
« Apdon pIag agoacoviknG ouvayng o€ £va
OUVATITIKO TEPUATIKO TTOU QUCAVEI TOV

veupodlaBiBaoTr) TTou atreAeuBepwveTal atrd TNV
TTPOCUVATITIKA MEUBPAVN
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DI

H Neupopuikn 2uvbeon Alootalpwaon
(The Neuromuscular Junction)

H dtaotavpwon autn lval pa B€on 0mou Evag KVNTLKOC VEUPWVOLC ETILKOLVWVEL
LLE Lo HUikA Lva.

To TEPUATIKO TOU KLVNTIKOU aéova ane)\eueepo’ova veupoSLaBLBaotéq (Yevika
OLKETUAOXOALVN) TTou taEL()euouv O€ L0l CUVOTTTIKA OXLOWr) Kol cuvOEovTal e
urtodoxeic og pLa puikn iva.

Autn n 6€opevon MPOKAAEL EKTTOAWGN, TTPOKAAWVTAC £TOL Eva SUVAULKO dpaonc.

To SuvauLko Spaonc e€amAwVveTal 0€ OAO TO COPKOANUMUO TIPOKAAWVTOAC GUOTOAN
NG HUIKNC Lvac.
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THE NEUROMUSCULAR JUNCTION [IATPON

UNIVERSITY OF PATRAS

Motor neuron fiber Synaptic vesicles

Synaptic cleft
Nerve fiber yrap

branches
Motor end plate




ITANEIIXTHMIO

DI

Nevpwkn BAARN
e AVTQTTOKPLVETOL O€ EVAV TPAUUATIOMO HE TIOAU TIEPLOPLOUEVO TPOTIO
e O Tpavpatiopoc tou KN €xel meploplopévn avayevvnon

* Ta aotpokUTTOpa OXNUATI{OUV OUAWSN LOTO KoL ATEAEUBEPWVOUV XNIULKEG
ouoiec mou gpumodifouv TNV €K VEOU avarmtuén Twv asovwy

* 210 N2 TO1 KUTTOLpOL Schwann ou LLUETEXOUV OTNV OTTOKATAOTAON TWV
KOTEOTPOUMUEVWV VEUPWVWV

e Autn n Stadlkaoia amokatdotTaong eival yvwotn we ekbuAlopoc Wallerian



ANEIZTHMIO

Euxap[_o"[d)!



