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MeuBpavikn oXXooc
LETAPOPA

KwvoTavTividong
KwvoTavTivog
A1dakTwp, Epyacrtnpio
BioAoviac, Tunua larpiknc Al




To KUtTtapo w¢
AvolyTo Zvothua

» Eigodog: Anapaitntol
TIOPOL KAl BPETTIKA
ovotatika (m.x. OEuyovo,

FAUKOZN).

* 'E€0d0¢: KutTapika
TpolovTa Kat arnofAnta
(.x. CO2, MNpwTeiveg).

Ta KUTTAPO AVATITUCCOVTAI OVTAAAACOVTOG
nopla pe To TEPIBAAAOV TOUG

r

H MpokAnon: MNMwg¢ eA&yxeTal n KUKAoPopia yeoa amnod ta avotnpd
"ouvopa” TNC KLTTAPLKNG HEUBPAvNC;




OI CUYKEVTPWOEIC IOVTWYV OTO EEWTEPIKO TWV KUTTAPWV
OI1aPEPOUYV ATTO TIC CUYKEVTPWOEIC OTO ECWTEPIKO TOUC

@umq 12-1. ZUYKPIOT TWV EVOOKUTTAPIWV Kal EEWKUTTAPIWY auyxevrpu’wsm
TWV IGVTWV O€ €va KUTTapo OnAaoTikou

EvdokuTTapia EEwkutTapia
ZUOTATIKO ouykevTpwon (mM) ouykevTpwon (mM)
Kariovra
Na* 5-15 145
K" 140 5
Mg®** 0.5 1-2
Ca*t* 10-7 1-2
H* 7%x10°(10"*MnpH7.2) 4x10°(107*MrpH7.4)
Aviovra
Cl 5-15 110

*O1 ouykevTpwoelg Tou Ca** kat Tou Mg QaQopPOUV 0TA EAEUBEPQ 1OVTA OTO KUTTQ-
podidAupa. ITa KUTTapa undpxouv nepimou ouvolika 20 mM Mg** kat 1-2 mM Ca**,
aAAQ TO PEYAAUTEPO TIOOOOTO £ival POOOEUEVO OE TIPWTEIVES Kal AAAEG OUOIES Kal
enopévag dev propel va diaguyet and 1o KUTTapo. To ueyaAutepo pépocg tou Ca*’
e\ival QroBNKEUNEVO OE evOOKUTTAPLIA opyavidia. /

H AIIoIkA dITTAOCTIBAOA ival AdIATTEPACTN ATTO TNV TTAEIOVOTNTA TWV UOATOOIAAUTWYV
aYal ALY,




H TTAQOpATLK) HEUBPAVN ATIOTEAEL EVa AUOTNPA EAEYXOUEVO ONUELO SLEAEVONC

Eriektikn Alamepatotnta (Selective Permeability): KaBopilel molog LogpxeTal, WG ELOEPXETAL KAL PE TIOLO EVEPYELAKO KOOTOC,

©,

[

1. ArAn 2. AleukoAuvopevn 3. Qouwon 4, EvepynTikn 5. Madikn
Altaxuon Aldxuon Metagpopa Metagopa



To ATP amoteAel T0 «vOpLOpa» LA TIC
evePYOLBOPEC CLVAAANAYEC TOU KLTTAPOU

Mpoghevon: Mapdyetat oTa prroxovopla
HEow TNC Kuttaptknc Avamnvong.

Zkomog: Alaywpilet Tic dradikaoieg mou
oupBaivouv PUOLKQ, amnod eKeiveS TTou
anattolv BLoAoytkn npoomatela.

MaBéntikrn Metagopa Evepyntikn Metagopa
' —
4T ATP
e B w
T— ¥
B / AN ,./ _
Kapia daravn ATP. H por) cupBaivel guaoika. J LL Anattei danavn ATP. H pon emiBalAetat pe Koto. ‘
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H Quoikn tnc Aiaxuonc: H topeia tpog TV looppoTILa

H amAn diaxuon umayopsuETaL Ao TN QUOLKN TACN TwV Hopiwv va diackoptilovtal atov dlabeatipo
XWPO, HEYIOTOTIOIWVTAC TNV AmOoTAoH TOUG.

Ta popla Kivouvtal amo TePLOXES YPNANG ZUYKEVTPWONG TIPOC TIEPLOXEC XAUNANG ZUYKEVTPWONG,
akoAouBwvtag tnv kAion tng Badpidag (Mabntikn Aladikaoia).

r T —— KK Avvouikn Altaomopac Agpiou _/ Z=
: Mptv | | ~ Meta




ATIAN Alaxuon peow TnS KutTapikng MepBpavng

r EEwKUTTAPIOC XWPOC \
\ Y@wnAr ZuykevTpwon |

| Kavovag AnAng Aiaxuong:
 Xwpic Xpron npwTeivwv
LETAPOPAC

e Xwpic danavn
evepyelac (ATP)

|| Kivnon auoTtnpd pe
I Babpida '
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KAiviko Mapadeiyua: KutTapikn Avanvon kai AvtaAAayn Agpiwv

-

Eioodoc OEuyovou (02): 'EE0dog Alogidiou I
KatavaAwveral S1apkwg Tou AvBpaka (CO2):
ano To MapayeTal CUVEXWC
pIToxovdpio, WG PETABOAIKO
diaTnpwvTag TN unonpoiov. H
OUYKEVTPWAT) TOU OTO OUOCMPEUDT) TOU TO
E0WTEPIKO XaUNAN). avaykadel va eEENBe
EiogpxeTal Quaika. naénTika.

| \|




O Kavovag tn¢ EmAeKkTIKOTNTAC:
To 'VIP Pass' tn¢ MeuBpavnc

(Entrpsmd Mopia (EAe0Bepn AteAeuon) [ Mn Emtpentta Mopta (MmAokapovrat)
« MEyeBog: E€aipetika pikpa (m.x. A€pta) « MéyeBog: Oykwdn (.. Mukoln)
* [ToAwkotnTa: Mn moAwka (m.x. Mikpa Atmidta) * MoAwkotnTa: Poptiopéva ) MoAka (t.x. lovta, Apvotea)
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Ot 4 Mapapetpot ov KaBopilovv tov Pubpo tng AmAng Ataxvonc

1. KAion tn¢ BaBpidag 2. Oeppokpaocta 3. duon tov Mopiou 4. Emgavela Enagng

‘0o0 peyaAuTepn n H ugnAotepn Beppokpacia  MikpdTepa kai AiyoTepo O1 avadimwoeig (m.x.
010(pOopA GUYKEVTPWONC, au€avel TNV KIVNTIKNA mOAIKG popia KivouvTal LIKpoAayvn) au€avouv
T000 TAXUTEPN N PON. EVEPYEIDQ TWV OPIWwV. TayUTepa. Opapatika tn diabgoiun
EM@Avela dIEAEVON.



To MpoBAnua tov MeyeBouc kat tn¢ MoAkotnTaC

To MNpoBAnpa:

ZWTIKA paKpopopia onwe n YAukodn Kai Ta apivoéea,

kaBw¢ kar e€aipetikd mohika ovra (Na*, Cl),
aduvatouv va diamepacouv Tov udpoPoBo AimidIKO

Tupnva autovopa.

00000000000 06000000008000000000

H BioAoyikn Avaykn:

[MapoTi unapxet euvoikn Badpida ouykEvTpwonc
(6€Aouv va prouv), xpetalovrai pia acpalr diaBaon.
Anarteital ‘Aicukohuvopevn’ (Made Easier) petagopd.




H Abon: Mpwteivee Metagpopag (AtevkoAuvopevn Alaxvon)

Ol EVOWPATWHEVES HEUPPAVIKES TIPWTEIVEC AEITOUPYOUV WC TIPOOTATEVTIKEC ONPaAYYEC.
Anptoupyouv €va ao@aleg, vdatodlanepato ePLBANAOV TIOU AMOPOVWVEL TA TIOALKA Kal eyaAa
HOPLa arto TIC anwONTIKES ATUOIKES OUPEC, ETTPEMOVTAC TOUC Va TIEPATOUV.
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Y0yKpton Aopwv: Mpwteivec-KavaAia evavtt Mpwteivwv-Gopewy

[pwteivec-Kavaha (Channel Proteins) [Tpwreivec-dopeic (Carrier Proteins)

O

e

o TTABEPI), AKAUTTN APXITEKTOVIKI). o Auvapikn, petaBarAopevn apxITEKTOVIKN.
* AEITOUPYOUV WC OTATIKOI, AvoIXTOi UOATIVOI AYWYOi. « ANaZouv QUOIKO OXIHa YIa Va HETAPEPOUV TO POPTIO.
* ZUVABWC PETAPEPOLV HIKPA 16VTA.  Metapépouv oykwon pakpopdpia 6mwe n YAukodn.




H AANayn Atapopewong: 0 ®opeag oe Apaon
AMayn Aiapdpowonc (Conformational Shift) — H mpwreivn-popeac mpooappoletal amoAuta aTo popIo-aToxo.

E&wrele('Q*LKurtdpou

KuttaponAaopa

Brpa 1: Yrodoxn Brpa 2: EykAwpBiopoc Bripa 3: AneAeubEpwon
Avoiytn mpoc 1o e€wtepk0. HyAukoln  H mpwteivn ahdlet oxnpa, kAeivovtag H mpwT€Eivn avoiyet ipog T0 E0WTEPLKO
ELOEPXETAL KaL IpOodEvETalL. APPOTEPEC TIC MASUPES TNC pepBpavng.  (kutTapomAaopa) Kat anodeapevel To HOpIo.



E€e1dikeuon kat EAeyxouevn MpooBaon (Gating)
1. E€e1dikeuon (Specificity) 2. EAeyxopevn MpooBaon (Gating)
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O1 mpwreiveg Aettoupyouv we ‘moptipndec’. Eva kavaAl [ToAAd kavaAia dev eivat diapkwe avolytd. AlabErouy
oxediaopévo yia Natpio (Na+) eival amdAuta acupparto UAeS’ (gates) mou avolyokAeivouv auatnpd Bacel Twv
kat aroppintel 1o KaAio (K+) i o XAwpto (Cl-). XNHIKQV 1} NAEKTPIKWV avayKwv TOU KUTTAPOU.



>100 €idn OlIaUAWYV

* Ald@pEPOUV WC TTPOC:
o) ETTIAEKTIKOTNTO O€ IOVTA

B) TOV EAEYXO TOU QVOIYUOATOC

B1) Tao€o-eAeyxouevol diauAol (voltage-gated channels)
32) TTpo0dETO-EAEYXOMEVOI DiaUAOI (ligand-gated channel)

33) unxavo-evepyoTroloupevoC OiaUAOC (stress-activated
channel)



voltage- ligand-gated ligand-gated mechanically
gated {extracellular {intracellular gated
ligand) ligand)
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()%, HOW LIGAND-GATED CHANNELS WORK! &

They need a chemical messenger (ligand) to open!

1. CLOSED & WAITING 2. LIGANDS ARRIVE'

The gate is CLOSED! A chemical key approaches!

Ligand
+. ® @ @ Receptor (Chemlc i? @ ‘ We have
OUTSIDE © + - Sites Messenger) E%\ - ﬁ ; e key
OO | n ¥ OOEOHOOEOOHEOOC) "fl@oaasn 3 OO
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The channel is closed.
No ions can pass through.

3. CLICK! IT OPENS 4. IONS RUSH THROUGH!

Passage is open!
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INSIDE ons floodintothecell, P @ .
! sending a signal or ¢ 7 : Rggllg:]asre '
to hange its shape and open! triggering a response! p




CYSTIC FIBROSIS & ION CHANNEL MALFUNCTION

(How a tiny membrane gate affects the whole body)

1. NORMAL: THE CFTR CHANNEL 2. WATER FOLLOWS THE SALT

Chloride goes OUT! OUTSIDE Mucus stays thin!
(Airway) We re

Mucus @ . . °°m'"9' /Cma

..OQOD...'...'Q..G.‘,I‘...‘..Q.O.....O.I;o //
. oo‘..QGQQQ.QQ.G.‘.QQ o.o....."e.’....g'

INSIDE

OUTSIDE

" INSIDE

(Cell) Normally, this channel lets Chloride (CI-) (Cell) The saltiness attracts WATER (H,0). This keeps
ions leave the cell. mucus thin, slippery, and easy to clear!
3. CYSTIC FIBROSIS (CF) 4. THE GOOPY RESULT viieezei )
OUTSIDE The gate is BROKEN! OUTSIDE Thick, sticky mucus! - 6 %
(Airway) 7 ~DEFECTIVE CFTR (Airway) v ek MUCUS |
'."‘ _ ( ({O.LQQ‘OOOOO"- . “'"’Q.C
: | i 3 A, A & o» 4 .
| - ‘ .’...ooaeeo &) QOQQ.QQQ
INSIDE INSIDE 0 COUGH!
(Cell) (Cell) WHEEZE!
With CF, a genetic mutation causes the CFTR Without water, the mucus dries up, \ )
channel to be broken or missing. getting thick and stlcky It plugs airways = %
Chloride (CI-) stays trapped inside! and traps bacteria, causing infections.



2uvoyn: Kpttpta AteukoAuvopevne Ataxuonc
Kavovec kat Kprtrpla YA ZuykévTpwon

Xpnon Mpwteivng: NA
\ 4 (KavaAia n ®opeig)

Q> Xpnon Evepyetag / ATP: OXI
7 (MaBnukn dladikaoia)

KateuBuvon Kivnong: ME TH BAGMIAA
" (An6 YynM npog Xapnhq ouykévrpwon)

@ [eploptotikoc Mapayovrac: O pubpoc
e€aptdral aueoa amno Tov aplbuo Twv
OL0BETIPWY TIPWTEIVWY OTN PepBpavn.

XapnAn Zuykevrpwon



Qopwon: H AmokAelotikn Metakivnon tou Nepou
* H wopwon apopa auatnpa Kat povo t dlakivnon Tou Vepou [e OKOTO Tnv
e€looppomnon Twv MePIBAANOVTWV.

Akouaropivec (Aquaporins): EEg1dIkeupévee mpwTEIVEC-KaVAALQ TTOU AEITOUPYOUV WC
AWPOPO! amOKAEIOTIKA YIa TNV Taxutatn Kat padikn diEAeuon popiwv vepou.




To lMeipapa tou 2wAnva U: To AdiarEépacto Opayua

o [IpOBANUa: Yrapye! T€pAcTia avicoppoTTia CUYKEVTPWONC.

* [lepiopiopoc: H nuimepatn peUBpavn oto KEVIPO ival adiamepaotn OTIC
OIaAUPEVEC ouaieg (QAata). O1 ouaiec ival ‘ayIdEUPEVEC OTIC AVTIOTOIXEC
MAEUPEC TOUC, aduvatwvtac va diaxubouv.

4



H Kivntipia Avvapn tne Qopwonc: H Taon yia E€icoppornnon
e A@ou o1 diaAupEveS ouoiec aduvatolv va petakivnBouv, To vepo avaAaupavel
opaon.

e AUon: To vepo petakiveital padika mpoc tnv mAEUPa pe TV uPnAGTEPN CUYKEVTPWON
OUOIWY, JE OKOTO Va TNV apaiwaoel PEXP! o OU0 TIAEUPEC va YTACOUV O€ 100pPOTIIa.




0 Avtikturoc t™n¢ Qopwonc: Gutika evavt ZwIKwv Kundpbov

Qutiko Kuttapo (Plant Cell) Zwiko Kuttapo (Animal Cell)

* [pooTacia: AlaBETEI OKANPO KUTTAPIKO  Eumadeia: AiaBeTel povo T Aem
ToiXwpa. mMAQOPATIKN pepBpavn.

 AnoTéAeopa " d * AmoTéAeopa KUT}“&%?: o
Nopwonc: Yo » Nopwonc: Yo " P.
uadikn €lopor uadikn eopor) vepou, Nn VA
VEPOU, TO KUTTAPO uepBpavn aduvarei / ' / . |
SIOYKWVETAL L va avtégel v migon = ‘
(Turgid), xwpic AN\ Kl TO KUTTapo ; |

va oTidel. ugioTaral prgn
(KuttapoAuon /

Lysis).



Evepyntikn Metagopa: Aaravwvtac Evépyela evavtia ot d)ﬁon

0 Xtoyoc: H petakivnon popiwv amo To Koatoc: Autr) n) d1adikaoia KataoTpeEPEl
neploxec XAMHAHZ nmpo¢ YWHAH TN QUOIKI TAON TOU CUPMavToC yia

OUYKEVTpWON (avodika evavtia otn fadpida). e€looppomnon. Zuvenwe, n euon Oev
v emtpénel dwpedv. Amarteital i
KataBoAn evépyelag (ATP).

YgnAn
2UYKEVTPWON



MadnTikn VS EvepyOC petagpopa

usracpepéuevo LOpLo
mowteivy @  mpwrein O ‘®
5&00}\0q | CPODBOQ 1 ‘ ® .
BaBuidwon

Amtalm
BIMAO-
UnBééo

ouyKéVfwcmq
amAf HETW HECW
drayxuarn Srauiou popLa

l I 1 |
MAGHTIKH META®OPA ENEPIOZ META®OPA




ZYZEYTMENOZXZ
METADOPEAZ

Evepyoc petagopa (3 TpoTrol)

ADP

ANTAIA MPOQOOY-,
MENH AIMO ATP

+ Pi

ANTAIA MPOQOOY-
MENH AMNO @Qx

fl

NAEKTPOXTIHIKN
Baguudwon

i
© @
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MeTa@opa ATTO TTPWTEIVEC-UETAPOPEIC

HETQPELOHEVO HOPLO . OUMUETAQPEPOEVO 1OV

O

AITTIOLK
dinmAoocTiBada

/ \ TUUETAPEDOEVO
710V
[ S

EYMMETA- ANTIMETA-
MONOMETA®OPEAL | " gopEAs DOPEAS |

ZYZEYTMENH META®OPA




O Mpwtaywviotng: AvtAia Natpiou-KaAiou (Na+/K+)

Na*
To KAaOIKOTEPO TIAPAdELYUQ . G@
EvepyoU Metagopdg oTov <
OPYQVIOO.

E€ayet 3 1ovta Natpiov (Na+)
Kal eloayel 2 1ovta Kaliov Na*

a+
(K+), Kat Ta dUo evavTIia OTIQ
BaBuidec Toug.

ATP, n avtAia mapaAuvel.

g PuBpioTIKOC tapayovtag:
/ Xwpic ouvexr dlabeopotnTa



2 UUMETAPOPQ / AVTILETApOPO

Blood Epithelial cells Intestinal lumen
High Na“ Low Na“’ Dietary glucose
Low K- High K~ High {dietary} Na’

GLUT 2 —.
N

Na’ s Na’
“-/q ATP 2 Na P2 Na
Na /K" ATPase

Glucose

Na'/glucose

] P ADP + P, symport
K = protein
—
Basolateral ‘ Tight junction ﬁ&',‘if’érane

membrane
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MAEKTPOXMHIKT] | NTUBIKT]  BaBpidwon
Baeplbg)on OITAQ- yAuxodne
Na | | otifada U
. o -/ KYTTAPOAIAAYMA @ @
@ popéag . & © o & @
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Eixova 12-14. Nwg mpowBeital n dvrAnon Tng yAukéIng amd T Padpidwon Tou Na®. H avrhia TahavreteTtat Tuxaia HeTagl U0 evaAAaKTI-
kwv dlapoppwoewy, A kal B. Ztn diapdpewon A, 1 pwteim elval avoiytr npog Tov eEWKUTTAPLO XWeo kat ot diaudpewen B eivat avorm)
npog To kuttapodiaiupa. NMapoti to Na™ kat n yAukoln npoodévovtal eEioou KaAQ kat oTIC SU0 SIaLORPWOELS TNG IPWTEIVNS, N POodeom au-
™ eival anoteAeopatikr] pévov otav kat oL uo nMPoodETe eival TauToXpova Napovies: n npdodeon Tou Na* npoxkoAel wa alayr} e da-
HOPPWAT|C TNG MPWTEIVTIC TIou auEavel onuavtika T ouyyeveld g yia v YAUkSTn kat aviiotpdowe. Eneidr) n ouykévrpwor tou Na* elval
TIOAU peyaAUTepn OToV eEWKUTTAPIO XWwpo art’ 0,11 0To KuTTapodidAupa, eivat oAU rubavotepn n npdodeon me YAUKOING otn Slapuépgpuwon
A. Enopevwg, n eicodog g yAukodng padl e 1o Na™ oto kuttapo (Léow e uetapaonc A — B) yivetal moAU cuxvétepa am’ 0,11 €€0d6¢
TOuCG (Heow TG petaBaong B — A). To ouvoAiko anotéheoua sivat n tautoypovn eloodoc Na+ kal YAUKOING oTo KUTTapo. ZnUewoTe Ol &-
newdn n npoodeon elval ouvepyatikn, otav £va ano ta duo Slahutd popta arouotalel, TOTe To GAAO dev pnopel va npoodebel oty npwteivn
Kal enopevwg dev Ba petagepbel. ‘Evag evalMakTikeg tpomnog Asttoupyiag e oulsuyugvng petagopac eketaletal oy epwmon 12-3.



Kopugaia

EMpavela Ny

OUMHETAPOPREQS
YAUKGIng-Na'

TTAEUPIKT)

ETPAVEIR

nafinmkeg
[HOVO-LETGYOPEQC
yAUKOINg

paowkn
gnupavela

.

— AQUAGC
TOU EVTEPOU

|

_ oTeyavn
oovdeon

EVTEPIKD
-~ eméno

—
~—o—

| EEWKUTTARIO
Uypo

XAMHAH

2N

XAMHAH

Eikova 12-15. Ta emBnMaka KUTTapa Tou &-
vTépou diakivouv Tn YAuk6Zn Siapéoou Tou
EVTEPIKOU TOIXWHATOC, HEOW SU0 TUNMWV PE-
TapopEwv. ZTnV Kopupala EMQAveLa TOU ETI-
BnAlakou KuTTdpou NpaypatomnoleiTal evep-
YOG HETA(POPA TG YAUKOINC TIPOC TO ECWTEPI-
KO, MEOW CUPMETAPOPEWY YAUKOING Tou mpo-
wBouvtal ard Na*. Ztn ouvéxela, n YAukoln a-
neAeuBepwvetal madntikd and to kUtTapo, a-
kohouBwvtac N BaBuidwon TS ouyKEVTpW-
01 NG, HEOW HOVOLETAPOPEWV TNG YAUKOING
riou Bplokovratl ot Bacikr Kat TV MAEUPLKN &-
MpAvela Tou Kuttapou. Ot dUo TUmoL Twv Je-
TAPOPEWV NS YAUKGINS Kpatolvral anopo-
VWHEVOL 0TV KUTTApPIKT LepBpdav and Tic oTe-
YQVECG OUVOETELC.



Yakyxapodn

A Eicova 7.19 Tuppetagopd: EVEPYNTIKA HETAPOPA
TPOYPoSOTOUNEVN evEPYELAKA amd Stafadpion cuykévipwong. Mia
TMPWTEIVN-QopEag, OMWE 0 CUUUETAPOPENS cakyapolng-H Tng elkovag,
aélomolel Tn Sldyuaon Tou HY TPpog To ECWTEPIKS ToU KUTTAPOU (KaBw(
auTo akolouBel Tn SlaBABcn TNE CUYKEVTPWOTC TOU) Yia va
SleukoAUveL TNV MPOSANYN TNE cakxapolne. H dlagopd TG CUYKEVTPW-
ong tou H* datnpeitatl anod pia avtiia mpwtoviwy mou Katavaiwvel ATP
Y0 VA OTTOUAKPUVEL TO HY eKTOG KUTTAPOU KAl va amoBnKeVoel SUVAIKA
evépyela ot dUo MAeLPEC TNG UeUPpdvng. H duvauikn auth evépyela
MITOPE KATOTILY VA XpnoloTIolnNBEl yla TNV eVEPYNTIKY PETAPOPA
OUGIWVY, £V TIPOKEIUEVW TNE coKXapodnG. ENUESa, ETTOUEVING, N EVEPYELA
TIOU QTTALTE(TAL YIO TN CUPUETOPOPA TTAPEXETAL Ao TNV ATP.

AVTAIQ TTPWTOVIWYV

2.€ PUTA, LUKNTEC KAl
BakTnpia



- TEPLOXTIC MPOodEoNS
VOUKAEOTISIOU

AvVTAiO Ca++

EVEPYOMOINTIK]
Bl Tepox)

-

AYAOZ

ENAOMAAZMATIKOY ™
AIKTYOY

H cpwacpopuhiwc;;j ™¢ avtAiag
npokaiei avadiarain tng nmeploxnc npoode-

‘Otav dieyeipetal Eva ong Tou ATP Kal TNC EVEPYOTIOINTIKNG TEPLO-

MUIKO KUTTQpO, QOBECTIO EKPEEL ANO TO OAPKO- ¥HC TNC MPWTEIVNC TIoU 0dNYEL 08 avadiaTasn
MAQOMATIKO DIKTUO OTO KUuTTapodiahupa EriL- Twv SapepBpavikdv eAikwv. AuTté eEavaykalel
TRPEMOVTAG OTO KUTTApPO va cuotaiel. Na v' a- Ta 16vTa acgBecTiou ToU ei}av EIOXWPENTEL O’ €-
vahapBel To KUTTapo anod T ouoToAn, To acBé- va diauio Tnc avtAlag Mpoc TNV KUTTAapoTrAd-
OTIO EMAVAPEPETAL OTO TAPKOTIAQOUATIKG Oi- OUATIKI TIAEUPA TNG HEMBPAVNG va JETAKLIV-
KTUO HEow TNC avtAiac aoBeotiou Bouv pEoa oTov Auld Tou eVOOTIAATUATIKOU

SIKTUOU. .



Madwkn Metagopa (Bulk Transport):
AmtootoAec Meyalov Oykou

Ma tepaoTia Yoptia
(T.X. CLUUTIAEYpATA
MPWTEIVWYV), Ot AVTALEC MMMMM
Kat Ta KavaAia dev
ETAPKOLV.

To KUTTAPO
Xpnotgorolel tTnv idla

TOUL TN MeUBpavn.

Aev anattouvtal
MPWTEIVEG HETAPOPELG,
aAAd n avadimiwon g
uepBpavng anattel
TEPACTIA

katavaAwon ATP. @ [Video Link: 3D Evéokuttdpwon

Anattel tepaotia
katavaAwon ATP

O€ PAayHaTiko xpovo)



Ou Avo KatevBuvoelg tTng¢ Malikng Metagpopag

Evbokuttapwon (Eicodog)

E€wkuttapwon (E€ob0¢)
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H pepBpavn aykaAlalet To LVALKO,

anootmatatl Kat dnuiovpyet Eva

gvOOKUTTAPLKO KLaTiOW0 (vesicle).

&

Kuotidia (.x. ano 1o cvotnua Golgi) Ta&idsvouv
TIPOG TNV MEPLUETPO. ZuYXWVEDOVTAL LUE TN
HEUBPAVN, aneAeLOEPWVOVTAG TO POPTIO TOUS
01O EEWTEPLKO TIEPLBAANOV.
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KUoTIiOIWo HeETaQgOopag
ME ANMOBNKEULIEVEG
EKKOITIKES TIRWTEIVECG
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To TTAPADEIYUA TWV VEUPOODIaRBIBacTWV

Synaptic vesic 2 UVATTTIKQ
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Dendrite or cell body



TutTol EVOOKUTTAPWONC

1. ®DAYOKUTTAPWON (KUTTOpOPAYia)
2. ThivokKuTTapwon (KUTTapoTToaia)

3. EVOoKuTTapwaon utroffonboupuevn
OTTO UTTOOOYXEIC
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(¢) Receptor-mediated endocytosis
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ZUYKPLTLKOG Mivakag Mnxaviopwv Metagopag

MepBpavikn

Tumog KateUBuvon Mpwrteivn; Arntattel ATP; Tumika MopLa
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