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[TNyeC EvepyelDg

Muikr) ATP

Muikr) PC

MUTKO YAUKOYOVO
Muitkég TG
HMOTIKO YAUKOYOVO
TG MTIwoou¢ 10ToV



2 U0 TNuata Evepyelac

i LA Mf]'.“'.'l.ﬂ' (}116 [,r Tanay nr;-'
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ol ATP (mmol's)

Avaegofto.  Aepafia .-ivuf@flﬁ 0. Aegopio
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Muin googovgeamiy 360 il N8
Mo vhvwonGvo 160 a8 11240 3.2 6.2
HAoT0 Yhvkoyovo 336t 1779 A
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[TapayovTeC EMIdPAOTNC TWV TINYWV
EVEPYEIOC KOTO TNV Aoknaon

e 'Evtaon

o AIOPKELD

* MNpoypappa

o AlOTpoQn)
 [1pomovnTIKr) Katdotoon



Enidpaon evtaonc

b e XOpNAN €&vtoon
Alo¢c>CHO

e aL&Non Evtoonc
CHO>Aimnoc¢

e [MOAU pEYIOTN
ATP/PC
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Enidpaon evtaonc

«2ZNUEI0 oLVAVTNONC»: ONUEI0 KOTA TO OTI0I0 N
napaywyn E ano CHO eivar yeyaAuTtepn autou
ToU Aimoug (~50% VO2max)

[10Ti;

MeyaAUTEPN CLUMPETOXN MUVTKWV vy TZ (Avénan
CHO B/D)

4}[Epi] {}y)\UKc’)}\UGn {}[I‘.O.] ﬂ O100TIOON AITIWV
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EVTOONC Kal PEYAANC
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Enidpaon tng d10pKeIag

[10Ti;
LI
| [Epi], [NE], [GLCN]
| [yAukoyovou]

| AcylCoA] | dpaotnpiotntac agudpoyovaonc
1.0. =) Agpofioc katapoAlopog¢ CHO

| dpactnpidtnTac PFK Adyw | KITpikol 0&éog
I 6paCTNPIOTNTOG TG EE0KIVAONC AdYw {[6-GP]




Enidpaon tng d10pKeIag

E&oikovopnon Huikol YAUKOYOVOU
AOYW TNC 0100TIOONG KOt 0&EI0WONC TWV
AINQN. To TEAKO amOTEAECUA Eival
Q0KNON HEYOADTEPNC XPOVIKNC IAPKEIOC
 [Mapatrnpnon: Na va peiwdei n [1] ye v
QoKNon O&V TPETEL VA TIPOCANPOEL TpoPn)
V10 Jid wpo TPV TNV 0oKNaon.
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To c0OTNUO PWOEAYOVWY AVOPEPETAL OE io
HIKPN Opad0 OLCIWV IOV €X0LV OU0
XOPOKTNPIOTIKA:

. A10BETOLY PWOPOPIKI) OPad

H vdpoAUCT TOUuC OTOdIdEl HEYOAN TTOOOTNTO
EVEPYELOC

TpEIC eivat o1 ovaiec oTIC oTmoiec Ba
ava@ePOBOUE:

ATP, ADP, PC



O KOUKAoC ATP-ADP

e ATOTEAEL TO BOOIKO
TPOTIO OVTOAAQYIC

€AELBEPNC EVEPYELDC _ATP

ota B’IO)\OVIKHd 4"& ' PN
OUCTHOTO. —

moootnta tov ATP i | | 4 A}‘Uﬁﬂ}\lﬂl.lﬁl;
elvat ToAU UIK(;\I"] Ko OinontBeon KLW]IGI] |
ETIOPKEL YIO TIOAU PIKPG | e /i : s
XPOVIKO d100TNUO. KUTUBU}\IUHDQ/ .EVFPYGQ Jeragopa
MeTd tn didomoon Tou / . Evioyan onyanes
o€ ADP kat Pi a4
EMAVOOLVTIBETOL ATO TI ADP-*':@?

A100TIOON AITIWV KOl
CHO.



O KUKAOC ATP-ADP Katd tnv aoknon

e H moootnta touv ATP gival apkeTr) yio
HUTKEC TIPOOTIABEIEC MEPIKWV
OEVTEPOAETITWY (~3 SEc).

e H diaomaaon Kal n Enavaouvieon Tou Eival

TOAD ypryopn

e Meon nuepnala dlaomaan Kal avoouveeon
vroAoyiletatl ota 40 KIAG YO Eva UECO
avBpwo



O KUKAo¢ ATP-ADP kata tnv aoknon

Kata T dIapKELD TNE AoKNoN¢ Evepyomolouvtal 3
Agrtoupyieg mou damavouv ATP: 1) Kivnon 2)
Evepyoc petagopa (avtAia Na-K, avtAia Ca) kal
3) Evioxuon onuatoc (0puOveQ)

‘Evac aBANntr¢ umopei va diooma 70 KIAa ATP
NUEPNTIWG

Kata T dIapKELD EVTOVNC AOKNONC UTIOPEL N
dlaamoaan tov ATP va @tacet oto 0.5 KIAG ava
AETTO

Emitaxuvon kataoAlopou yio TNV mapoxn-
avaguvBeon ATP



O KukAoC¢ ATP-ADP

e H emitayuvon tou

KUKAOU OTIOTEAEI g
B0OIKO OTOIXEIO OTO

METOBOAIOUO KOTA TN

OLOPKELD TNG Madstricht 2003

A0KNoNC Kat y1I’ auto
ATOTEAEL TO EUBANMO
TTOAAWV BIOXNUIKWV
OUVEDPIWV

, AIP
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H ouykevtpwan touv puog o€ ATP givat 6 mmol/kg
HLOC

AUTI N TOCOTNTO €IVAIL OPKETH Y10 A0KNON XPOVIKIC
OI0PKEIOC ~3 Sec

H peiwon ¢ ouvykevtpwonc tou ATP peta amno
evtovn aoknon 30 dEUTEPOAETTTWY UTIOAOYIETAL YUPW
oto 30%

H peiwon JETA amo XaunAn Evtoon €ival JIkpoTepN
EMEION LTTAPXOLV UETOBOAIKA JOVOTIATIA TO OTIOIO
eMOvVaouvBEToUY T0 ATP

Tt oupPaivel Opw¢ pe to ADP Kat To Pi;



ATP + H20-----> ADP + Pi

H ouykevtpwaon touv ADP Kat tou Pi oto pu
auéavovTal Kata Tnv aoknaon.
O Pi xpnotyoTolEiTal yio TNV EVEPYOTIOINoN
TNC YAUKOYOVOALONC TOU HUOC

To ADP pmopei va 0dnynoet atnv
enavaoLvleon ATP



Aueool tporol avaocuvBeong ATP

e« 2ADP —— AMP + ATP

e H ouyKEKPIPEVN aVTIOPAON EXEL HEYIOTN TOXLTNTA
avaouvBeong 0.9 mmol ATP ava kg puog ava sec

e To &v{uuo ToU €ival UTIELBLVO YO TNV aVTIdPUON
OVOMAZETOIl KIVAOT TOL 0OEVUAIKOU 0&€0C

(ouvwvupo tov AMP). Ovopadetat Kat HuoKIvaon
EMEION BPIOKETAL OE PEYAAEC TTOOOTNTEC OTO L.



ALECOL TPOTIOI avaoLvBeang
ATP

e Hlapopa peta&L ¢
KPEATIVNC Kal I
PWOPOKPEATIVNG €ival N
MPOCONKN piag

PWOPOPIKIG OPAdAC OE WA (=
£val GWTO TNC KPEOTIVNG | | ‘ K
e Ol OKEAETIKOI VEC ¥ .: H A

TIEPIEXOUV PEYAAEC
MooOTNTEC Kpeativne (12 |
mmol) kai ke Wty
pwo@okpeativng (20

mmol)



ALECOL TPOTIOI avaoLvBeang
ATP

H @wo@oKpeaTivn amoTeAEL TNV TaxVTEPN TNYN
avaouvBeong ATP.

ATIEVOEIOC TOPOXT TNC PWOPOPIKINC OPAdAC OTO
ADP.

PC+ ADP —ATP+C

To ev{upo 1o omoio gival brmeLBLVO Yo TNV
TPONYOLHEVN aVTIOPOCN OVOUALETAl KPEATIVIKI)
Kivaan (CK). H ovopaaoia mpogpxeTat amno tnv
KOTAOALON TNC QVTIOTPOPNC OVTIdPUaNC



3 loogv{upa CK

CK-1r1 CK-BB. ApBovei atov eyKEQAAO
KOl 0TOLC AEI0UC PVEC

CK-21 CK-MB. Agbovei atnv Kapdia

CK-31n CK-MM. AgpBovei atouc
OKEAETIKOUC MUEC

KaBuotepnuevog PUTKOC TTOVO(
Kapdlakr) TpooBoAn



H peyiotn taxutnta avoaouvbeong tov ATP amo
PC eivat 2.2 mmol/kg/sec

o [10TI;

 H @wo@okpeaTivn EXEl HEYOAUTEPO
LPNAOTEPO QUVAMIKO PETAPOPAC TNC
PWOPOPIKNC opadag amno to ATP

 H CK napouatadet uPnAr dpaoTikOTNTO

o ATOTEAEOUO: H peyloTn TaxLuTnTa
avaoLVOEONC EMITUYXAVETOI HEoa o€ 1-2 sec
UEYIOTNC GLOTOANC



ZuyKeEvTpwon (mmol/kg)

H pwo@okpeativn mabaivel mavwAgdpia Kata
TNV GoKNon

dwogpokpearivn Kpearivn ATP ADP P,




CcP

Aorknon

Hpeuia




[0 ooo xpovo pmopei n PC va avaocuvbetel 1o ATP o€
MPOOTIABEIEC JEYIOTNG EVTOONC;

o [10 IEPITIOV 7 OEVTEPOAETTA. MEYAAO POAO
MIOTEVETAL OTI TTAi{OUV Ol LOATAVOPOKEC

e Apan Bapwv, aAuata, pigelg, 60 pETpa



Enavacuveacn C

H enavaouvBeon tng PC yivetat
dlaPETOUL TN pitoxovdplokne CK
(mit CK)

C+ATP =——=CP+ADP+H
BpioKeTal 0TNV E0WTEPIKN
UITOXOVAPIOKA HEUBPaVN

Apueon avooLvBeon amno to ATP 1ou
e€EPXETOL OTO TA PITOXOVIPIN
[ToocOTNTO TTOU EXEl OINOTIOOTEN
AlJoTIKA pon (EvepynTIKT)
AmoOKATAOTOON)

VO2 max
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O pOAOC TNC amapIvaong Tou adEVUAIKOL 0&E0C aTNV
avaoLveeon tov ATP




METATPOTIEC EVWOEWV PE LPNAO AUVAUIKO PETOPOPAC TNC
PWOPOPIKNC OUAdOC KOl TWV TPOTOVTWY ATOIKOOOUNONC TOUC
KOTO TNV a0KNon

P TP oM EaTIVER

&

ATPF

Dupiks ok



Kuttopo

e To KUTTOPO OTMOTEAEITAL OTIO PEPN TO OTIOIN
EXOLV OUYKEKPIUEVN dOUN KOl ETITEAOLV WiO
OUYKEKPIPEVN AEITOLPYIO OTNV OAN
OpYavVWaOr TOU KUTTAPOU.

e AOUI KUTTOPOTIAOCUOTIKIG MEMBPAVNC



Muprivag  Muprivie  MiroxdvBpo

Muprvikag
pakehog

Mikpovnudmia  Mupnvikée népog  Zuoweur Golgi

Kurtapikr pepfpevn
ExkpITind KUOTISIO

KevTpoowudnia

MirkpoowAnvionne

Ynepofeiowya
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2 VOTNUATO ETMKOIVWVIOC AVBpWTIIVOUL CWUOTOC

e EVOOKPIVOAOYIKO

The Endocrine System

Pineal Gland—— — _ _ ﬁf*:\
SR e Pituitary Gland

"] |
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e
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- ~—Thyreid Gland

Pancreas
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2 VOTNUATO ETMKOIVWVIOC AVBpWTIIVOUL CWUOTOC

* VELPIKO oLOTNUO




EvOOKPIVOAOYIKO 200 TN

* QTOTEAEITOL OTIO OOEVEC

Ol OTIOIO0l EKKPIVOUV
OPHOVEQ T e
* XNMIKO pnvopaTa -, «
SHIKOIymviac Kat B 1
HETO@EPOVTOL OTO TOUG o e
£VOOKPIVEIG OIOEVEC s

OLOECOL TOU AIUOTOC
OTO KUTTOPO GTOX0UC
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Katnyopieg opuovwy

"1 AUIVOPUOVEC
"0 TIETTIOI0 KAl TIC TTPWTEIVEC

"0 OTEPOEIDN



O IVOPUIOVEC

e TIOPAYWYO TOU
aUIVOEEDC TUPOTIVN
e BUPEOEIBIKEC OPUOVEC
* KOTEXOAAUIVEC
— Emveppivn
— VOPETIVEPPIVN
— VTOTIOHivN
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BUPEOEIDIKEC OPLOVEC

ladine Deficiency Disorders

Bupogivn (T,)
TpuwdtBupovivn (T,)
lwol0

Baoiko¢ MeTaBoAIKOC
PuBuoc




[TEMTIOIKEC OPUOVEC

e [enTidla, TPWTEIVEC,
VAUKOTIPWTEIVEC

e TIPWIUEC
TIPOOPMOVEC,
TIPOOPHOVEC, adPO
EVOOTIACOUOTIKO
OIKTUO, OUOKEUN
Golgi




TUTIKA 0UVBECN KOl EKKPION TIEMTIOIKWY OPHOVWV

MeyBpdvn nAdopaTos

s -

IuvBean) . ZIuoweuaoio | AmoBrkeuon | 'Exkpion

L= TeTalN e W Te g (0 0

Mpiyn npmﬁuﬁm/ ﬂp-nnpudrm/.- Oppovn ——s-Oppdvn (kat
MpooppavnS)



2 TEPOEIOEIC OPOVEC

Mapayovtal amo TO GAOIO TWV
EMIVEPPIdIWVY KOl TO YEVWWNTIKA Opyava
(TIC YOVADEC, ONA. TOUC OPXEIC KOl TIC

WOBNKEC) KAl Ao TOV TAOKOLVTO KOTA TN

OIOPKELD TNC KLNONC.

H XOANOTEPOAN ATOTEAEL TNV TPOOPOUO

OLCI0 AUTWV TWV OPHOVWV.
Emneidr) eivat AImodIoAVTEC, MOAIG

mapoxBouv dloxEoVTal EDKOAN HECW TNG

K.M. T0V KUTTOPWVY TTOPAYWYr¢ 0TO

LUECOKUTTAPIO LYPO KOl OTO EKEN OTO aipa

OTIOV KOl TIC TTEPIOTOTEPEC POPEC

TPOCOEVOVTAIL UE OIAPOPEC TIPWTEIVEC YIa

TN YETAPOPA TOUC

e e oGP
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Mnxaviopog Apacng AITTOSIOAUTWY UNVUUOTWY O€
EVOOKUTTAPIOUC LTIOOOXEIC

STEROID HORMONES BIND TO SIGNAL RECEPTORS
INSIDE THE CE_l:_LJ.,.J-}
Steroid 4
hormone

1. Steroid hormone
diffuses across plasma

Plasma }
mem hrane inta cell,

membrane K
ik : -‘l' L“ |'
Ll nl!um-.*nt-a

2. Hormone binds to
receptor, inducing
conformational change.

Receptor
in cytosol

: ﬁh:ﬂ ’i

MR r.luv; i'}"’.
#'fu mmuﬂﬁ‘vﬂl TN -
JHh&"'ml;"h!l"3."1“"""*4!1'1""*'“ s

Ta rget gene “
DNA

Figure 8-15 Biological Science, 2/e & 2005 Pearson Prentice Hall, Inc.



Metagpopa Oppovwy Ao TO alud

H petagopa twv
OPHOVWVY OTO aila
eEOPTATOL OTIO TO €AV 1
OPHOVN €ival AITOdIOAUTN
N VOOTOBIOAUTH,.

(a) Ta mentidla Kat ol
KOTEXOAUIVEC €ival
LOOTOAIOAUTEC OUOIEC KOl
Y1’ AUTO YETAPEPOVTOL
ATAQ QIOAUPEVEC HETT
0TO TTAGOQ.

(b) O1 BupeoEIdIKEC Kal Ol
OTEPOEIOEIC OPUOVEC
UETAPEPOVTOIL TUVOEUEVEC
UE TIPWTEIVEC TOU
TAQOMATOC

{a) Hydrophilic messenger

20 ben

i
Fif
|I ]
Endocrine cell f,ff

Free

Secreted /" hormone
by diffusion /' (<1%)
o

N
N

"Bound tu carrier
__proteins (>99%)

(b} Hydrophobic messenger

Eon Laualon, ~o



Metagpopa Oppovwy Ao TO alud

o MeTagopa o€ EAELOEPN AAAD KOt OTNV
TPWTEIVOEVWUEVT LOPON.

e ATIO TIC VO POPPEC OUTH) TTIOL EXEI UEYOAUTEPN
gnuocia atnv dpaCTIKOTNTA €ival N EAsLOEPN
10P@I) EMEIDN HOVO N EAELOEPN OpUOVN dIOXEETOI
JEOW TWV OYYEIOKWY TOIXWPATWY Kol CUVOEETAL

€ KOTTOPO OTOXO0UC.

e 'ETO1 QMO BIOXNUIKNC ATIOPEWC EXEL HEYOAUTEPN
ONUOCia N CUYKEVTPWON TNE EAEVBEPNC HOPPNC,
aveEAPTNTO OO TO YEYOVOC OTI N JEYOAUTEPN
TTO0O0TNTO TNC OpHOVNC BploKeTal aTnV
TPWTEIVOEVWUEVN HOPON.




[MiBavr) KataAnén Kat dpaaon Piog opuovng

EvBokpivikd mﬁ‘rmpo.
‘Exxpior) opuéwmg
i
N2
Oppdvn nidoparog
- J L
[ ) ( -f ) ( 1
e S O W AN
AnéxKpian Merafohukr| MetaPohikr Korohutxée oynuariopsc
anevepyonoinom EVEQYONONaT) mﬂ; opudvng and
. ! |
B KL {7
KuTrapa-grdyol
Oppowvikn] andkpam

e PuBuocg EKKPIong amo ta eVOOKPIV) KUTTAPO Kot puBuo
ATMOPAKPUVONC Ao TO Aipa = OLUYKEVTPWON OPUOVNC.
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High blood glucose
level is detacted by

insulin-secrating
cells of pancreas. \

Pancreas secrates

the hormaone insulin
causing liver cells to
take up glucose and
store it as giycogen.

Return to homeaostatic
blood glucose level

As body cells take up blood glucoss,

glucose levels in the biood decling, and insulin
release stops (negalive feedback).

Most body cells also
take up more glucosea.

(a) Negative feedback
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Emitpenukotnta

Emvegplvn
e Mio opuovn UmopEi va Supeosn | [~ eraopin mm
EMNPEATEL KO TOV 0PIBUO I I ]
KOl TN 0paon Twv
UTIOO0XEWV MiaC OAANC
OPHOVNG KOBIOTWVTOC TN
AVATIOTEAECUATIKN. Kaos mAsisioacn WhiY et Mwm'n'mmu
’ ’ ’ Amapav oEEuw aneheuBEpwong aneheuBEpwang
e Avrtifeta, pia oppovn Amapdv offuv  Ninapav ogéuy

UTIOPEL VO AEITOVPYEI
OUUTIANPWHATIKA YE
KATOI0 OAAN Kat va
EVTEIVETI 1 dpaon TNC
de0TEPNC €aITiOg TNG
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Katnyopie¢ Opuovwy

T ’ Mopon ©¢on umodoxéa Mnxaviouog aywync PuBudg anékkpiong/

UT[OC TTAQOUOTOC oruaTog METABOAIOMOD

MemTtiola Kal EAe0Bepn Kuttapo- O1 unodoxEiC HETABAANOLV: "pryopo¢ (AeMTd £wg

KATEXOAOMIVEC TAQOUATIKI) AlauAikoi uTodoxeic, Aiyeg wpeg)
HEUBPGVN evooyevn ev(UUIKN) dpaan

Tou unodoxEa, JAK KIVAOEC,
npwteiveg G g K.M.
AeVTEPA PNVLUINTOQPOPQ
popla (CAMP, cGMP, DAG,

IP3)
2 TEPOEIDEIC Kal MpwTEvVO- Eowtepiko O1 umodoxeic petapaiouy Apyog (WPEG Ewg
BUPEOEIOIKEC EVWUEVEC KUTTApoL dueoa Tn PETAYPOPH TV NUEPEQ)

OPHOVEC yovidiwv



Mnxaviapoi Oppovikng Apaonc

AUTO TToU €EEIDIKEVEL TN dpaon PO oppovNC Eival
Ol OPUOVIKOI UTIOOOXEIC.

H ouyKEVTPWaN TN 0puovNC EMNPEalel apeca Kal
TN OUYKEVTPWOT TWV OPLIOVOUTIOO0XEWV.

MEYAAN CUYKEVTPWAON OPUOVNG = XOUNAN
OUYKEVTPWOT UTIOd0XED

Aviovoa Kal Katiovoo puBuion



KUTTOpPIKOC uTtodoxeac - MeTta@opa puNVOPOTOC Jiag
opuovVNC AIAPETOU LTTOOOXEWV

e AUTO Tov €&EIBIKEVEL TN dpdo
HicC oppovNC €ival 0l OPUOVIKOI
UTTOOOXEIC.

e Ymodoyxeac ivat pia

£EEIDIKEVHEVN TIPWTEIVN TNG $- achenergic recepor
K.M. 1] TOU EVOOKUTTAPIOU Extacolula " .-
T(POCKOAAQTOL I oppovn (T Cytoplasm Y
UNVLUOTOEOPO POPIO) Yia va | Ny

nupndotodei pia aAAnAovyia e

YEYOVOTWVY TA OToid €ival
QAMAVTNON 0TO UrVUA TO OToio
OEXTNKE TO KUTTOPO OIAPETOU

NG 0PUOVNG



E&e1dikevon umodoxea

e H kovotnta ToU
UTTOOOXEN VO OECUEVEL
EVA KAl JOVO €100C 1
TIEPIOPIOUEVO APIBUO
OOUIKO GLYYEVWV
OPHOVWV.

o Emiveppivn Kat Asia
MUTKO KUTTOPO
AIMOPOPWVY ayYEIWV

EXKQITIG KUTTOPO
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Anpiko privupa
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AVTITIPOOWTIEVEL TO
TT0000TO TWV BETEWV
déapevong Tov Eival
KOTEIANUMUEVEC O€ pia
dEAOEVN XPOVIKI OTIYUNA
Ot1av 0AeC o1 BETEIC
déapeuaong ival
KOTEIANUMUEVEC TOTE AEPE
OT1 urtapxel 100%
KOPEOUOC OTIC BETEIC
déapevonc.

Otav unapxel pia
UEUOVWUEVN BEan
déapELONC TOTE AEPE OTI
gival katd 50%
KOPEOUEVN OTaV
KOTaAapBaveTal amo to
oLvdepa 1o 50% Tou
XPOvoU

Kopeauoc

210 100% TOUL KOPETHOUL OE UTIOPEL VO GUVOEDET OANO
OOVOEU UE TIPWTEIVN

Eivlepg ———=

TpwTEIN ——
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3 & 8

Exaroomaiog Kopeopos

[ne]
]

100%%
KOPEOUOS

&
ILuyKEVTpwon ouvdEwaTocg




2 UVAYWVIOHOC

e Eivat duvatov o€ pia
B<on dEopevong va
OUVOEOVTOIL TTEPIOTOTEPA
Ao Eva 10N OUVOEUATOC.
2 UVOYWVIOUOC JETOED
€100V OUVOEUOTOC KOl
BEonc dsopevonc

e BNto-avtaywvioTteg Kal
anodoon O€ AYWVEC
OKOTIOBOANC




Katiovoa PuButon-Aviovoa Pubuion

Katiovoa POBuion: H eAdttwon Tou
OAIKOU OpIBHOU KUTTOPIKWY UTIOO0XEWV
KATIOI0U OUYKEKPIPEVOL PNVOUOTOC, WC
amOKPION XPOVIOC EKBECNC TOL KUTTAPOU
0€ VYPNAN EEWKUTTOPIN CUYKEVTPWAT] TOU
puNVOPATOC. APVNTIKI aAVOTPOPOdOTNON
(av&nuévn oLYKEVTPWAON YAUKOINC KOl
IVGOUAIVN)

Aviovoa PuBuion: H av&non tou oAikou
apIB0L KUTTOPIKWY UTTOO0XEWY KATIOI0U
OUYKEKPIPEVOL UNVOUOTOC, WC amoOKPIoN
TNC XPOVIOG EKBEONC TOL KUTTAPOUL O€
XOUNAL €EWKUTTAPIO CUYKEVTPWOT] TOU
punvopatoc (didtunon vebpou Kal
OTIOKPION 0€ NAEKTPIKO EPEBITHN)
EvdoKuTTdpwaon opuovnc umodoxEa,
€EWKUTTAPWATN EVOOKUTTOPIWV EPESPEIV
0€ UTIOQO0XEIC, OAAAYN EKPPOCTC TWV
YOVIdiwVv TIOU KWwOIKOTIOIOUV TOUG
UTIOOO0XEIC
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Ymepevatlobnaoia

e H avénuévn ikavotnta
(PUOIOAOYIKNC OTIOKPIONC

EVOC KUTTAPOUL-OTOXOL OO

KOTIOIO0 OUYKEKPIPEVO
uAvLua, N omnoia
TPOKAAEITAL ATIO TNV
aviovaa puBuILoT.

e ACKNON KOl COKXOPWONG

dlafntne toumov 1.
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[TivaKag onNUOVTIKOTEPWV OEVTEPWV PNVUUOTWY

Ouoaia
AoBéaTio

KUKAIKO
AMP
(CAMP)
KUKAIKO
GMP
(cGMP)

ALOKUA-
YAUKEPOAN
(DAG)

TPIPWOPOPIKN)
Ivoaitoan (1P3)

Finyn

Elo€pxeTal 010 KOTTOPO PEOW
IOVTIKWV J100AWVY TNE KUTTOPIKIC
HEUBPAVNC 1 ameAeLBEPWVETOL ATIO
TO EVOOTIAOCUOTIKO OiKTLO

Mia pwteivn G evepyomolei v
AOEVUAIKI] KUKAGGT TNG KUTTOPIKNAC
UEUBPAVNC, N omoia KOTOAVEL TO
oxnuatiopuo cAMP amo ATP.

MapdyeTal omo v TPIPWOPOPIKN)
adevoaivn o€ Yo avtidpoon mou
KATOAOETOL amo Evav UTTOdOXE TNC
KUTTOPIKNC MEMPBPAVNC YE 1010TNTEC
YOUOVOAIKICKUKAGGNC

Mia mpwteivn G evepyomolei Tnv

Qwo@oAldon C ¢ KUTTaPIKAG YePBpavng,

N omoia KATaAVEl To axnuaTiopo tng DAG
Kat TG IP3 amo tn d19wo@opIKr)
PWOQPOTIOLAIVOGITOAN TN¢ K.M. (PIP2)

1310 iy pe ekeivn ¢ DAG

Emidpaoelc

EvepyoTolei TNV KOAP0dOUAIVN Kal AANEC
OMOJETUEVTIKEC TTPWTEIVEC. TO GUUTAOKO
a0BECTIO-KAAPOOOUAIVN EVEPYOTIOIEI TIG
KAAROOOUAIVOEEOPTWHEVES TIPWTEIVIKEC
KIVAOEC

Evepyomolei pia
AOEVUAOEENPTWHEVN TIPWTEIVIKA
Kivaon (TpWTEWIKN Kivdon A)

Evepyorolei pia
YOUOVUAOEEOPTWHEVI TIPWTEIVIKI)
Kivaon (MpwTEWIKN Kivaon G)

Evepyomolei TV MPWTEIVIKI KIvaon
C

[MpoKaA&Ei aneAevBEPWAN aoBeatiou
Ao TO EVOOTIANCHATIKO QIiKTUO
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