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KAINIKEE EKAHAQZEIZ YMOTAYKAIMIAL
KAl YNEPTAYKAIMIAZ

YrmoyAukaipia: MNpwipeg ekdnNAwoelg meptAapuBavouy ai-
oBnNua TIOAUWY, Taxukapdia, epidpwon, Ayxog, urepas-
PLOUO, TPpoOuOo, aduvapia, elva Kat vauTia. & nmapateTa-
ugvn 1] oe Bapld urtoyAUKaAlia, ol EKONAWOELG TIEQIAQL-

BAvouv cUyxuon, AcuvrBloTn cudrepLpopd, YPeudalodn-
oelg, onaopoug, uttoBeppia, eoTIAKA VEUPOAOYLKA ON-
pMela kal kwua.

YmepyAukaipia: Mpwipeg ekdNAWOEeLG TIEPIAAMBA-
vouv aduvapia, mmoAuoupia, oAudpia, dlaTapaxeg opa-
ong, arnwAela BApoug, KAl Nrita apudATworn. 2€ TIaparte-
Tapgvn 1] oe coBapr] urtepyAukaluia, ol EKONAWOELG TIEPL-
AapuBdvouv avarivor] Kussmaul, urtepagepiopdd (Badleg Kal
Taxeieg avarvogg), Arj6apyo, KWUa, uTtIoTaon Katl kapdia-
Kr] appubBpuia.




w EMIAPAZEIX THE AIATPOOIKHE KATAZTAZHE

" | Mapdyerpo Merd amo 24wpn vnoteia 2 Wpeg e and penkTa yeupa

| Thukod mhdouatoc m/dl mi 60-80 100-140
33-44 5.6-78

Ivouhivn) [rhdapatog], uU/ml 3-8 50-150
[\ukay6w [mdoparog], pg/ml 40-80 80-200

‘Hrap T Mhukoyov6huon 4 Thukoyov6huon
T Mukoveoyévean 4 Thukoveoyévean
T S0vBean yhukoyévou

Amwong otée Ta hmidua kwvnromotoovrat yia vo 20vBeon Aimdiwv
xpnouoromBov ke myn evépyelag

Muc Ta Aridta petaBoAiCovral H yAukaQn oeldivetat ) amodnkedetat
Otmpwreivec karaBoAiCovat Kt () YAUKOYGVO
aneheuBepwvovtal apvotea Otmpurelvec dev emmpedlovial
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FIGURE 50—2. Synthesis and processing of the insulin molecule. The
mature mMRNA of the insulin gene product contains a 5’ untranslated
region (UTR); nucleotide sequences that encode a 24 —amino acid leader
sequence, as well as B, C, and A peptide domains; and a 3 UTR.
Together, the leader plus the B, C, and A domains constitute preproin-
sulin. During translation of the mMmRNA, the leader sequence is cleaved in
the lumen of the rough endoplasmic reticulum. What remains is proin-
sulin, which consists of the B, C, and A domains. Beginning in the
trans-Golgi, proteases cleave the proinsulin at two sites, releasing the &
peptide as well as the mature insulin molecule, which consists of the B
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The cysteine-rich
domain binds insulin.

Tyrosine kinase Phosphorylation
domain sites

FIGURE 50—5. The insulin receptor. The insulin receptor is a heterotet-
ramer that consists of two extracellular « chains and two membrane-
spanning B chains. Insulin binding takes place on the cysteine-rich

region of the « chains.
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IXHMA 18-5

ENAVATonoBEeTnan TV LETadopEWY YAUKOZNG an Ta KUTIApONAAOLATIKG KUTTIdIa aTny KUTTAPIKN UEUBPAVN TOU LUAC Kal Twv AIno-
KUTTAp@V, UOTEpa and NoouRIvIKG EpEBIONG. InueiveTal 6T ol METOGOPEIC autol enavakukAoUvTal 0TaBed, Le EVSOKUTIARON, O-
110 TNV KUTTORIKA EUBPGVN OTa KUOTIBI TOU KUTIOOMAGOATOC, GMQC daivetal otn 8€IG pepId autol Tou oxALaToC. KaBGoov T
eninedo vaouivng elvar uPNAG, oAGKANPOC 0 KUKAOC 5aKkONOUBET va MOPEUETAI KAVOVIKA Kal £T01 0 APIBLIGC TV PETADOPEWY TNC
YAlUKOZNG 0TV KUTTAPIKA WEWBAGVN NAPaKEVE! UUNAGE, enionc. AVTiBeTa, 6tav 1o eninedo IVOOURIVNC WEIVETAI, N MOPED TOU KU-
kflou GIaKOMTETAN, T KUOTIBIa OUGGWPEEUOVTAI OTO KUTTAPANACOA Kal O aPIBUOC TV NPGOGOPV PETADOPEGY OTY KUTTAPIKA LEL-
Bpavn pelveTal.
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E%wKunapLKéq IvoouAlvoeuaioBntog H evepyoTioinan Tou UTI0DOXEC
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ZIXHMA 18-4

YUvown NG YEVIKNG anokpIoNG TwWV KUTTAPWV-OTOXwV napouacia (A) au&Enuévwy kal (B) eAaTTtwuEV®V EMNEdwV Ivoounivng oto NnAdoua.
Ol aroKPICEIC OTO (a) €ival OXEBGV TAUTOONUES WE EKEIVEC TNG aNOPPODNTIKAG GAoNGC OTO IXANA 18-1 Kal TNG ApIOTEPNC OTAANC OTO XN-
pa 18-3. O anokpioeic oTo (B) ival OXedOV TAUTOONUEC UE EKEIVEC TNG METANOPPOPNTIKAG GAONC OTO IXNUa 18-2 Kal TN SEEIAC OTNAANG
OTO ZxXNua 18-3. O1 81adopoI BIOXNPIKOI UNXAVIOUOI Nou ENITEROUV QUTEC TIC KUTTAPIKEC ArnOKPIOEIC MapouoIAZovTal OTo IXNua 18-6.
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EEwKuTTApIKOg .
XWPog Aeukivin TAUKGTn
@

@ ,
/ Mera(gop?ag GLUT? .

B KUTTApO \[ H YAukoln elo€pxetal psow -
KuTTtapoTAaoua @ . | w vog GLUT2 pstagopga, o ormoi-
TAYKOAYZH B 0G UECOAABEL yia Tn OlEUKOAU-

¢ o VOHEVN HETAPOPA NG YAUKOING

01O KUTTApo

FAukokiwvaon

{

6-pWOPOPIKT] YAUKGIN

H au&nuevn €icodog YAUKAOINGg dieyei-
PEL TO PHETABOAIOPO NG YAUKOING, O-
onywvtag otnv avgnaon g [ATP]i i
Tou Aoyou [ATP]/[ADP];

MupooTtapuAiko

Mrttox6voplo
N

i . H aG&non mg [ATP]: kayn tou Adyou
[ATP]/[ADP]i avaotéAAel tov ATP-
guaioBbnto diauAio K+

KikAog
KLITPLKOU

P 7 i ;.H O
CCK i | H2 0E€0g

AKETUAOXOAIVN B CQ?

\ To KAglowwo twv dlalAwyv K+ €xel gav
arotéAeopa 1o Vin va yivel Betik4tepo
(EKTIOA®AN)

)
i KaTp B{AUAOG

@ PWoPoATIaon G EkTt6Awon . .

2 H ekmoAwon evepyorolei €éva tacgeo-

,\

euaioBnto diauho Ca?+ gmyv mAaoua-

. TIKT) HEUBPAVT
s L : -
- LS —

g—/ DAG Ca2*
np“’Ts“(’:lK” TageoguaiodnTog
-/ Kvacn diauhog Ca?+
MNpwTeivikn — : H evepyormoinon autol tou dlavuAou
A Klvdon A EKKpr‘Ka i Ca?*+ euvoel mv eioodo tou Ca2+ kat
; 7 : KOKKla i OuveENWS v avgnon mg [Ca?+]; n o-
AhoL poBwOTeq S BEEKRDIONS i Tiola TIPOKAAe( 0T QUVEXELD ATIEAEU-
Opouv HECW NG 000U MG ade- B€pwaon Ca2+ ugow Ca2+
VUALKNIG KUKAGonG-cAMP- mipw- A6 A
TEWIKNG Kwvaong A kat mg 0dou 8}:’” W m
MG PWOPOATAGNS C-PwaPOi- KUK aon
VOOLTOATIG H au&nuévn [Ca?*]i odnyei o e&w-
qu KUTTAPWOT] TwV KUOTIWSI{wV TIoU Tie-
PLEXOUV WVOOUAIVN Kal areAeuBepw-
% @ jE. 01 TS WVOOUAIVIG 0NV KUKAo®opia
D\UKayovn, - >wpatootartivn, 2> IVGOUAIVY
B-adpevepylkol yaAavivn, l
AYWVIOTEQ a-adpevepykol

aywvIOTEQ
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IXHMA 18-7

H OUYKEVTPWON TNG YAUKOZNG OTO NAAoMA ENEYXEI TNV EKKPION IV-
oouAivng péow: (a) TNG PUBUICTIKAG 5pdong TNG YAUKOKIVAONG OE
eninedo BATA KUTTAPWV Kal (B) TOU pnxaviopou apvnTikng ava-

]

i

&

l 1 Mukélng mAdoparog ‘

TPodOoSATNONE OE OUOIOOTATIKG €NNESO. (ANG: M. TOakGnouno).




A NORMAL SUBJECT RECEIVING ORAL GLUCOSE B DIABETIC SUBJECT RECEIVING ORAL GLUCOSE
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0
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Time (hr) Time (hr)

C NORMAL SUBJECT RECEIVING IV GLUCOSE

-

sumes a load of glucose (75 g), plasma [glucose] rises slowly, 300 - ,
reflecting the intestinal uptake of the glucose. In response, the |
pancreatic 8 cells secrete insulin and plasma [insulin] rises !
sharply. B, In a patient with type 1 diabetes, the same glucose g
load as that in A causes plasma [glucose] to rise to a higher g
level and to remain there for a longer time. The reason is that L /
i
|
i
[

FIGURE 50-—3. Glucose tolerance test. A, When a human con- {!’

-1 150

Glucose

]
\
a
|-
i
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plasma [insulin] rises very little in response to the glucose  Glucose P ‘
challenge so that the tissues fail to dispose of the glucose load  (mg/dl)

as rapidly as normal. The diagnosis of diabetes is made if the

plasma glucose is above 200 mg/dl at the second hour. C, 1f

the glucose challenge (0.5 g glucose/kg body weight given as a 100
25% glucose solution) is given intravenously, then the plasma
[glucose] rises much more rapidly than it does with an oral
glucose load. Sensing a rapid rise in [glucose], the B cells first
secrete their stores of presynthesized insulin. Following this
“acute-phase,” the cells begin to secrete newly manufactured

insulin in the “chronic phase,” which lasts as long as the 0 1 2 S Gl 200 B
glucose challenge. IV, intravenous. Time (hr)

- 100
Insulin

(uU/ml)
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IXHMA 18-8 #

01 OrIOUBAIGTENO! UNXQVIHOT EREYXOU EKKPIONE TN IVOOUAIVNG. To YAUKOZOEEAPTWMEVO IvaouAvaTpono nentidio (GIP) gival yootpe-
VIEPIKA OpuOVN.




EMAPAZH TOY 2YMIMAGHTIKOY 2THN EKKPIZH INZOYAINHZ
KAI AZKH2H

O KUpPIOC POAOC TNC A-AOPEVEPYIKNG
avaoToAng ornv EKKpIon TS IvVOoUAivng
gival n mpoAnwn tn¢ umroyAukaiuiac.

Kara tnv aoknon o JUIKOS IOTOC xpnoiuorrolisi yYAukoln akoun Kai
orav ra emmireda tn¢ ivoouAivng givail xaunAa.

1. Av 1a emmireda tn¢ IvoouAdivng nrav auénuéva, n €icodog 1n¢
VAUKOCNG OoToUuC HUEC Ba nrav akoun ueyaAurepn

2. Mia auénon tn¢ ivoouldivng Ba avéateAAe Tnv AirtoAuon ue
arroréAeaua tnv eAartwaon twv FFA ta orroia o yug utropéei va
XPNOIUOTTOINCEl WS EVAAAQKTIKN TTNYN EVEQYEIQS

3. H auénon tng ivaoulivng 6a odnyouoe otnv avaaToAn tng
VAUKovEOyEvEONC
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OI1 KUPIOTEPEC AITIEC TTOU
oupBAaAouv oTnV avarnTuen
avTioTaonc otnv IvoouAivn o€
TTaXUoOpKa ATOUA.




2TOUC YPAUUWTOUC MWUEC TTAPATNPEITAl PEIWMEVN
IKAVOTNTA TNG IVOOUAivNe va augnoel touc GLUT-4
. H ANWn MEYAAWV YEUPATWY EXElI WC ATTOTEAEOHA
TAV UTTEPIVOOUAIVaIUia. ApXIKA auTto odnyei otnv
auénuevn TTPocAnWNn YAUKOZNG atrd Ta MUIKG
KUTTapa. H TTAsovalouca tTAsovalouca TToo0TNTA
TNG YAukolnc Ba petarparrei oe FFA kol TG
OTTWG CUUPBaivel kal oTto NTrap. MNapatrpoiovTia TNG
NITTOYEVEONG OTTWG N OIOKUAOYAUKEPOAN Kal TO
Knpauiodla ouUoOowpPEUOVTQl Kal  OleyEipouv
ONUATOOOTIKEC TTOPEIEC Ol OTToIEC avTaywvidovTal
TAV onuaTtodoTnon oto eTTiTredo Twv IR kar IRS.
2UVETTWC N avriotacn otnv  IvoouAivn aoToucg
OKEAETIKOUC PJUEC OTOA TTAXUOCAPKO AToua Tridavov
Va OQEIAETAI O€ AITTOTOCIKOTNTA.



Meliwpevn IkavoTnNTa TNG IVOOUAIVNG va
KOTAOTEIAEl TNV~ NTIATIK  TTapaywyn

YAUKOCNC

AUTO TTIBaVOV va o@eiAeTal oTNV AITTOTOCIKOTNTO
(AITTWOEC NTTaP N ANITTWONG EKPUAION).
210V TNF-a tTou TTapayeral atro To OTTAAXVIKO

AITTOC KAl O OTTOIOG AvTayWVICETAI TIC
ONUATOOOTIKEC TTOPEIEC TNC IVOOUAIVNC.

Ta TG otov AITTwON 10TO £€X0oUV €va uwnAo puBbuo
AVAKUKAWGNG (TT1IBavov AGyw TNG CUPTIAONTIKNG
VEUPWONG). ZUVETTWG TO NTTOP €ival EKTEDEINEVO OE
uwnAeg ouykevTpwaelg FFAs 1a otroia emmiTeivouy
OKOMN TTEPICCOTEPO TNV AITTOTOCIKOTNTA



Aduvauia TnG lvoouAivng va OleyEipEl
Tnv LPL kal va kataoTeiAel Tnv HSL.

[YTTapyouv evoeicelc OTI TTiBavov va
OQEIAETAI OTNV TTAPAKPIV OpACN TOU
TNF-a o otroio¢ oxnuartifeTal aToV
OTTAQXVIKO AITTOC].



a

[

Ta diaNTIKG AToua €ival ETTIPPETT OTIC AOIMWCEEIS

2 € UTTEPYAUKaIUia eTTNPEAZETAl N ASITOUPYIO TWV JAKPOPAYWV,

MOVOKUTTAPWYV Kal oudeTepOPiAwyv. lNNapaTtnpouvtal diatapaxEes aoTnv
TTPOOKOAANGCN, XNUEIOTALIO , OYPwWVIVOTTOINON, TTEWYN KAl EVOOKUTTAPIA
POVEUCT TWV UIKPOBiwV.

H xuuiki avoaoia dev emrnpeadlerail.

H KuTTapikl avoolakr atravTnon €ival JIKPOTEPN O€ KATTOIO JIKPOBIOKA
OTEAEXN.

NAOYW ayyeIoTTABEIag Kal VEUPOTTABEIAG TTAPATNPOUVTAl  ECEAKWOEIC Ol
OTTOIEC ATTOTEAOUV TTUAEC €10000U HIKPORBIWV.

NOyw veupotradelag dev adelddel n KUOTN. To yeyovog auTo, O€
OUVOUQO MO HE TIC QUENMUEVEC OUYKEVTPWOEIC YAUKOLNG OTa OUPQA, EUVOEI
TV AVATITUEN MIKPOOPYAVIONWY OTNV KUOTH.
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Apdoeic TS [N'Aukayovnc

1. Aucdvel Tnv atrolikodounon Tou
YAUKOYOVOU

2. Autdvel TNV YAUKOVEOYEVEDN
3. Aleyeipel TNV oUVOEON KETOVWYV



3 f)\u KSTNG MAdoUAaTog

1 wketne madouatos
1 Ketovav itadoiaros

2 XHIVIA 18-9
H EkkpIoN yAUuKayovNnc aro TO NMAVYKOPEACG EASYXETAI UE AapVNTIKA a-
VATOOPOSOTNON Arid TN CUYKEVTOPWON TNG YAUKOZNGC OTo nidoua.




2. XNUATIOPOC KETOVIKWY CWHATWYV

AV 0 pUOUOC PETAPOPAC TWV AITTAPWYV
OCEWV OTA PITOXOVOPIO UTTEPREI TNV
QvAyKn ToU NTTaToC VIa TNV
pwaopuAiwon Tou ADP, Ta Aittapd ocea
0a 0¢eIdwOoUV POVOo PEPIKWC Kal Ba
EXOUUE TOV OXNMUOTIOUO TWV KETOCEWV (N
KETOVIKA CWHATA) B-udPOCUoUTUpPIKOU
0CE0C KAl AKETOCEIKOU OCEOC
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FIGURE 50-12. Glucagon signal transduction. Glucagon generally antagonizes the effects of insulin in the liver. Glucagon binds to a G,.-coupled
receptor, activating the adenylyl cyclase/cAMP/PKA cascade. Glucagon has three major effects on liver cells. First, glucagon promotes net glycogen
breakdown. Glucagon inhibits glycogen synthesis by reducing the activity of glucokinase (1) and glycogen synthase (2). However, glucagon promotes
glycogen breakdown by activating glycogen phosphorylase (3) and glucose-6-phosphatase (4). Second, glucagon promotes net gluconeogenesis. The
hormone inhibits glycolysis and carbohydrate oxidation by reducing the activity glucokinase (1), phosphofructokinase (5), and pyruvate kinase (6).
Glucagon also stimulates gluconeogenesis by increasing the activity of phosphoenolpyruvate carboxykinase (9), fructose-1,6-bisphosphatase (10),
and glucose-6-phosphatase (4). Third, glucagon promotes the oxidation of fats. The hormone inhibits the activity of acetyl-CoA carboxylase (11).
Glucagon indirectly stimulates fat oxidation because the decreased levels of malonyl CoA relieve the inhibition of malonyl CoA on carnitine acyl-
transferase or CAT (13). The numbering scheme for these reactions is the same as that in Figure 50-8.




O1 oTToUdAIOTEPOI TTAPAYOVTEC TTOU DIEYEIPOUV
TNV EKKPION TNGC YAUKOYOVNC QTTO TA d-
KUTTapO Twv vnoidiwv Tou Langerhans

XaunAn ouykevTpwaon YAukKolnc oTo TTAQCUa
AuCnNUEVN OUYKEVTPWON QPIVOCEWY OTO
TTAQOua

Aleyepon TnG 2uutradnTikng Moipac tou AN



EMAPAZH TOY 2YMIAGHTIKOY 2THN
EKKPIZH IN2OYAINHZ KAI A2 KH2H

O KUpI0C POAOC TNC A-AdPEVEPYIKNS AVACTOANG OTNV
EKKpPION TNG IvoouAivng givai n mpoAnyn tng
urmmroyAukaiuiag.

Kara rnv aocknon o uUikoS I0TOC XPNOIOTTOIEI
YAukoln akoun Kai orav 1a Emimeda rn¢
IvoouAivng givai xaunAa.

1. Av 1a gmmireda 1n¢ IvoouAivng nrav
auénuéva, n €icodo¢ 1n¢ YAukolns aroug UUes Ba
nrav akoun HEyaAuTePn

2. Mia auénon tn¢ ivoouldivng 6a avéoTeAAe
THVv AITTOAUCN UE ATTOTEAETUA THV EAQTTWON TWV
FFA ta omroia o yug UtropéEi va XpnoiuoTToINoEl
WS EVAAAQKTIKN TNy EVEQYEIQS

3. H auénon tn¢ ivooulivn¢ Ba odnyouoe
aTnv avaaoToAn 1nN¢ YAUKOVEOYEVEONS

YootavOpakmv

A0V

Auwvolewv













