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BIOXHMEIA I

MetaBoAlopoc Tou YAUKOoyovou

MeTaBoALOUOC TWV ALtapwV oEEWV

ATtolKoOOUNoN AULVOEEWV Kal 0 KUKAOC TNC ouplag
OAokAnlpwon Tou HeTaBOoALoLOU

BloouvBeon apvoéewv

BloouvBeon voukAsoTtidlwv

N o U s N E

BloouvBeon pepBpavikwyv ATtdiwyv, XoAeotePOANC Kall
OTEPOELOWV

8. Avtiypadn, emidlopbwon kot avacuvduaopog tou DNA,
Avtliowparto

9. ZuvBeon Kal patopa tou RNA
10. 2UvOeon mpwTteivwy & EAeyX0C TNS YOVIOLOKAC EKdpaong



[AUKOYOVO

Arntapattnta evivpa ya TV anotkodounon kot cUvBeon Tou YAuKoyovou
PUOuLON Twv Baotkwv eviUpwy :

*aAAOOTEPLKOG EAEYXOC

savaotpePLun dwodoptAbwon

Oppovikn puBuon

scTilVEPpLvN Kal YAUKOyOVN OnNUatodotouyV tnv amolkodopunon tou
*lvoouAivn onuatodotel tnv cuvBeon Tou

H ocuvBeon kol n amokodOunon Tou YAUKOYOVOU YIVETOL LECW SLOPOPETIKWY LOVOTIOTLWY

H ocuvBeon kot n amowkodounon tTouv yYAukoyovou puBuilovtal avtippormna
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Glycogen granules
in liver cells
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Aukoln

Ot avBpwrol katavaAwvouv 160 gr yYAukolng
TNV NUEPA 75% auToU 0 eykEDAAOG

Yypa TOU OCWHATOC TTEPLEXOLV Hovo 20 gr
YAUKOING

AmtoBnkec yAukoyovou 180-200 gr yAukolng

O opyaviopO¢ PEMEL va eival og B€on va
ouVvOETEeL YAUKOTN

YrioyAukatpio emtnpedlel TNV AELToupyia Tou
gykedaiou:

oUyXuon, OITOTIPOCOVATOALOHO Kall
Bavatndopa yLo TN YL CUYKEVIPWOELG
YAUKOINC ailpatoc Katw amo 45 mg /dL
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Baowkot tpomot petafoAtopou tng YAUKoInc

OH OH
O O]
HO HO
HO HO OH
OH OH OH
a-TAukoln koln

B-TAu



Kotovoun anoBepdtwy evEPYELOC

% of tissue
Tissue Type Amount  mass Calories
Liver Glycogen 759 3-5% 300
Muscle Glycogen 250 g 0.5-1.0% 1000
Blood and Glucose 10g - 40
extracellular
fluid

O1 a1ToBnKesC YAUKOYOVOU OTOUG MUEIG:
TTAPOXN EVEPYEIAC YIA TNV CUCTIACH TWV HUWV



Aoun yAukoyovou

Each chain has
12 to 14 glucose
residues

B-chains

A-chain /

Nelson & Cox, Lehninger Principles of Biochemistry, 8e, © 2021 W. H. Freeman and Company
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Figure 15-26
Lehninger Principles of Biochemistry, Seventh Edition
©2017 W. H. Freeman and Company
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s primer fourth tier
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[Aukoyovo-Aopikec Movadec

CH,OH CH,OH CH,OH

o) 0] 0]
— — £ OH OH OH 1) a-1,6linkage
Nonreducing 0o 5 & 0/
ends \___ a-1,4linkage
CH,OH CH,OH OH CH,OH OH CH,OH (QH ©'CH, CH,OH
0] 0] O, O, 0] 0]
OH OH OH OH OH 1 4 0H
HO O O O R
OH OH OH OH OH OH

Figure 21.2
Biochemistry, Eighth Edition
© 2015 Macmillan Education

To yAukoyovo gival €vag dIakAadIONEVOG TTOAUCAKXAPITNS YAUKOCNG
[MepIExEl pOVO OUO TUTTOUG YAUKOJITIKWY deOoNwYV: a-1,4 kal a-1,6
To yAukoyovo atroikodopueital o€ YAUKOZN yia TTapaywyn EVEPYEIQG.

To yAukoyovo ptropei va dnuioupyiBei atrd utrepPoAIKA YAUKOLN OTo aiua ) atrd
QAVAKUKAWGN YAUKOYOVWY JETARBOANITWV OTTWC YOAOKTIKO ) OPICHEVA AMIVOLEQ.



EAeyxopevn amneAeuBepwaon Kat armobnkevon
TNG YAUKOTNG

Ta tpia otddia Tn¢ anotkodopunonc:

sarnteAsuBepwon 1-dwodopknc YAUKOING aro YAUKOYOvOo
cavadlapopdwon Tou YAUKOYOVOU YLaL TNV CUVEXN armoLkodounon
spetatpornn tne 1-pwodopiknc YAUkolng os 6-dwaodoplkni yYAukoln

H toxn tn¢ 6-dwodopikn yYAukolng:

scrieepyacio HECW TNC YAUKOAUONC

speTatpoT o€ eAeVBOegpN YAUKOIN Kal arteAsVBEpwWoON oTo alpa
scrieepyoacio amo to povonatt dwodopLkn g evtolng



dwodopulaon Tou YAUKOyOvou

Buiusea uejiudep o

Glycogen-
binding
site

Mechanism: Pyridoxal phosphate participates in the

phosphorolytic cleavage of glycogen
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MovoTmaTtt armolkodOpunNonNc 0To CUKWTL

Nonreducing

ends (a16)

I\ linkage

Glycogen

glycogen
phosphorylase

S0 S
4 4 4 4 4 =

Glucose 1-phosphate
molecules

transferase
activity of
debranching
enzyme |

0-0-0-0-0-0-0D-0-0-

(1—6)
glucosidase
activity of
debranching O Glucose
enzyme

O-0-0-0-0-0-0-0-0-0

Unbranched (a1—4) polymer;
substrate for further
phosphorylase action

Figure 15-28
Lehninger Principles of Biochemistry, Seventh Edition
© 2017 W. H. Freeman and Company

PdwodopuAdaon yAukoyovou:

Slaoma To 1N avoywyLlka AKpo Tou
YAUKoyovou. KataAvel pia avtidpaon
dwodopoAuonc mou napayel 1-owaodopikn
YAUKOQN.

Ente€epyaotiko évivpo

Metadopaon:

Hetatorilel €va PULKPO OALYyOooaKXapLTn Qo To
onpeio StakAadwoncg otnv kKupla. aAuoida,
KaBlotwvTtag £ToL Ta TUApata YAUKOING
npoouwta otn pwodopuAdon.

a-1,6-yAukooildaon:
Staomad tov a-1,6 beopod oto onpeio
StakAadwonc, amelevBepwvovtag YAukoln.

EUKOpUWTIKOI 0pyavioUoi
MeTtagopdaon & NAukoldIddon pIa TTPWTEIVN




Anuovpyeia 6-pwodopiknc YAUKOINC

Phosphoglucomutase converts glucose 1-phosphate
Into glucose 6-phosphate

Glucose Glucose Glucose
1-phosphate o/ 2-0,PO “ser 1,6-bisphosphate HO™ Ser 6-phosphate 2“03P0/\Ser

H,COH H,COPO3™~ H,COPO%~

[
[

dwodoyAukopoutaon
Figure 15-29

Lehninger Principles of Biochemistry, Seventh Edition
© 2017 W. H. Freeman and Company

H dwodoyAukopoutaon oxnuatilel 1,6 Stdwodopikni YAUKOIN we evdiopeco pe tnv mpocdeon
™S pwodpwpiknc opadoc otnv 1-dwodopikn YAUKOIn

Ztnv amolkodounon yYAukoyovou

1-pwodopikn YAuKOIN petatpénetal o 6-pwodopikn YAUKOLN. Eloaywyr TS YAUKOING oTo
HeTafoAlopo

>Tn ouvBeon yAuKoyovou

n 6-dwodopikr) YAUKOIN petatpenetal o 1-dwaodopikr) YAUKOLN.



Poloc tnc dwodpataonc oto Nmap
AnodwodpopuAlwon tng 6-dwaodoptkc YAUKOING

The liver contains glucose 6-phosphatase, a hydrolytic
enzyme absent from muscle

Plasma

Cytosol .
y membrane

Glucose
6-phosphatase

o Glucose Capill
transporter —- transporter apillary
(T1) (T2)
Glucose ———— Glucose %
P, GLUT2

Iumen

\ P; transporter
(T3)
Increased
blood glucose
concentration

Figure 15-30
Lehninger Principles of Biochemistry, Sixth Edition
© 2013 W. H. Freeman and Company

[Mapaywyn eEAeUBepnc YAUKOLN OTO RTTAP.

Eicaywyn oT1o aipa yia xprnon atmoé aAAoug 10TOUG.

H ewo@araon tng 6-ouwao@opIkNG YAUKOCNG OEV UTTAPXEI OTOUG TTEPIOCOTEPOUG AAAOUG
I0TOUG.



2UvBeon kal amokodounon

H ocuvBeon amalttel meploootepa VIV KAl LETABOALKA
evllapEoa armo TNV Anolkodopunon YAuKoyovou.

H yAukoln mpemnet va eivad:

DQwodopuALWHEVN

MNpoodeon UDP (mupodwaodopuldon tng UDP-yAukolng)
Mpoodeon oto YAUKoyovo

oupLdivodipwaodopikn YAukoln €ival To LOVOUEPEG TIOU AG=-19 kJ/mol
XPNOLoToLEiTaL YLa EMLUKNVON TNG aAucida Tou
YAUKOyOvVOoU

MoAAamAQ Bripota EMLTPEMOUV TTOAAATIAQ ONUEL
gA\eyxou.

Synthesis: Glycogen,, + UDP-glucose —> glycogen,, , ; + UDP

Degradation: Glycogen,, + ; + P; — glycogen,, + glucose 1-phosphate



2UvBeon yAukoyovou

Glycogen synthase catalyzes the transfer of glucose from

UDP-glucose to a growing chain

2uvOadon tou YAuKoyovou
Baowko puBuLoTtikod €viupo otn cuvOeon
TOU YAUKOYOVOU

KataAvel tnv petadopd yYAukolng os pia
avéavopevn aluvocida

Metadepel tnv YAukoln anod UDP-yAukoln
otov C 4 pag aluoidag yAukoyovou
(a-1,4-yAukoUTtIkO deou0)

Meploplopoi
YJuvOdon YAuKoyovou CUVOETEL HOVO
a-1,4 yAuko{QtikoU¢ deopouc.

U

Auon

Muko(ITikog deopocg a-1,4

—C>—<>—<>—<>l<>——”YPHNAZ

\l/ \L UDP-yAuk6(n + ouvBdon Tou YAuKoyévou

y
...MHHHHHHHHHFHYPHNAZ

‘Ev{upo oxnpatiopov SlakAadwoewv

_M\ukoQitikog Seopog a-1,6

|

H ouvBdon emnekteivel kat ta SVo un avaywyikd dkpa
pEe emakoAouBo Tov oxXNUATIoNO TTEPLoaOTEPWVY SlakAadwoewv

Eviupo dtakAadwong rnapadyetl dStakAadwoelg pe dtaomaon evog a-1,4-6eopov kat AapBdavovtag po

aAvoida

arno nepimou entd YAUKOTEG Kal eLoAyeL Eva a-1,6-6eou0.
H ocuvBdon tou YAUKOYyOVvoU UTopel va emekTeivel To SLOKAASIOUEVO TTOAU UEPEG.



B-chains Each chain has

>UvBeon yAuKoydvou A / §§§§

H cuvBdon tou yAukoyovou armattel —e
gvav oAlyooakyapitn YAUKOING w¢ EKKLVNTN

O ekKNTNG ouvtlBeTAL QO TNV YAUKOYOVLIVH (OF) s o
OIJ.OSLIJ.EPEC mm—— primer fourth tier
Mukoyovivn (37 kDa dimer) | T i (onbranched
AutoyAukolUAlwon

Oupldivodipwodopikn YAukoln

KaBe uropovada tng yAoukoyovivng
OUVOETEL Evav oAlyooaKkyapitn amoteAOUEVO
aro 8-10uopLa yYAukolng

Emunkuvon
H ocuvBadon tou YAUKOYyOVOoU eTEeKTELVEL
TOoV OAlyooakyapitn




KOOTOC HETATPOTINC

Glycogen Is an Efficient Storage Form of Glucose

Glucose + ATP — glucose 6-phosphate + ADP (1)
Glucose 6-phosphate — glucose 1-phosphate (2)
Glucose 1-phosphate + UTP —— UDP-glucose + PP; (3)
PP; + H,O — 2P, (4)
UDP-glucose + glycogen,, — glycogen,, + ; + UDP (5)
UDP + ATP — UTP + ADP (6)

Sum: Glucose + 2 ATP + glycogen,, + H,O0 —
glycogen,, ., + 2ADP + 2P,

Movo duo poptla ATP armattoUvtal yla TV EVowpatwon tTng YAUKOING tneg dtatpodnic os
YAUKoyOVoO.

H mAnpn¢ oéeidwon tng YAUKoIng mou mpogpxetal amnod YAukoyovo amodidet 31 popla
ATP.



OAokAnpwon cuvBeonc Ko
arolkodopunonc YAUKoyovou

Glucose

Glucose-6-phosphate

| Phosphoglucomutase

UDP-glucose
\yrophosphorylase
UDP-glucose

/'Glycogen synthase

Onwc¢ otn TA\ukoAuvon kal otn [Aukovoyeveon, n puouwon
endaviletal o pun avaotpePpo onpeia 0To HOVOTIATL

Glucose-1-phosphate

Glycogen phosphorylase

Glycogen



OPLLOVLKOC EAEYXOC

Aukayovn & ertveppivn YAUKOYOVOAUTLKA

NHXTEIA: XapnAo eninmedo yAukolng

HNAP
Mukoyovo " Mukoln
@
TAAOKTIKG €——

Y

AZKHZH

Mukayévn amd 1o mayKpeag

Emve@pivn amd Tov puehd Twv emveppidinv

Mukayévn
N
Emvegpivn

Emveppivn

Evepyoi mopeiec:

1. Amoiko&6pnon yAukoyovou, Keg. 21

2. MNukoveoyéveon, Kep. 16
3. N\ukoAuon, Kep. 16

4. KOkhog KitpikoU o&éog, Keg. 17

5. O&e1dwTikn wo@opuliwon, Keg. 18

AIMA

MYIKO KYTTAPO

/
/‘) Mukdéln

\ 4
6-OWOPOPIKN gy
yAukoln

@

= MNMupooTta@uAikd

@G
4 )

—[aAaktiké CO, + H,0

.

Mukoyévo

B

Effect on

Hormone Source Initiator glycogenolysis
Glucagon Pancreatic ce-cells  Hypoglycemia  Rapid activation
Epinephrine  Adrenal medulla Acute stress, Rapid activation
hypoglycemia
Cortisol Adrenal cortex Chronic stress ~ Chronic
activation
Insulin Pancreatic B-cells  Hyperglycemia  Inhibition

H yAukayovn €lvat yla tn pakpompoBeoun
Sdtatpnon Twv enumedwv tng YAUKOING o€
otaBepr CUYKEVTPWON OTO alpa
EVEPYOTIOLEL TN SlAdoTaon TOU YAUKOYOVOU
EVEPYOTIOLEL YAUKOVEOYEVEDN OTO ATIAP

H erivedpivn elval oppodvn aoknong, ayxoug

A $UYNC KIVNTOTIOLEL ypryOpO LEYAAEC
TLOOOTNTEC EVEPYELAC



EAeyxoc amolkodopunong tovu YAuKkoyovou

G proteins transmit the signal for the initiation of glycogen breakdown

Emveppivn IMukaryovn

MuokoTrapo | ‘ HwarokvTTapo

Epinephrine (muscle) or ; '
glucagon (liver) 7™ Adenylate " @ c., @ |
m) Gg, @y ———-

I

e ot

receptor cyclase 4

A\

ATP ———> KukAiké AMP
et .RVI 20x pép‘a

KUKAGON

Avevepyo PKA Eveeyo PKA

- _10x popIa
Y AIC s 0 7%
Trimeric B [Ca™"] ~wh
G protein L RS ; — Evepyos kivaon g
PYOS KIVGOonN TNS ——— 5 PnsE
ATP . Cyclic PwOPopuAGONS b g pwopopuldong b
AMP " 100x pépia
\l/ AvevepYOS é Evepydg
PWOPOPUAGON b — populdon b
Protein ©~~ '\ Protein TOUL YAUKOYGVOU TOU YAUKOYGVOU
kinase A klnlse A AN _____ \(‘ Irl 1.000x p6piax
() /
Phosphorylase .~ ~ Phosphorylase //
kinase kinase i
I i

Phosphorylase .~ ~ Phosphorylase MAVKOYOVO —— 1-Dwoopikr] YAUKGTN
b - 10.000x pépiax

N4
H

Figure 24.11
Biochemistry: A Short Course, Second
© 2013 W. H. Freeman and Company
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2. UVTOVIOMEVOC EAEYXOC

DURING EXERCISE OR FASTING

Glucagon (liver) or

i i i Ad lat ’ ’
epinephrine (muscle and liver) enylate H O'UVGEO'H TOoU VAU KOVOVOU

cyclase

aVOOTEANETOL o Ta dLa
oNUATOSOTLKA LOVOTIATLO TTOU
Sleyeipouv tn amowkodounon
TOU YAUKOYOVOU

7~ \Cyclic
ATP AMP
) /\l/\x ) Glycogen
Protein Protein synthase

kinase A kinase A Y kinase

Phosphorylase ~~ ~\ Phosphorylase Glycogen ~~ ~\ Glycogen
kinase kinase synthase synthase

! " :
Phosphorylase ,~ ~ Phosphorylase
b a

Glycogen,, T) Glycogen,, _,

Glucose 1-phosphate

Figure 25.3
Biochemistrv: A Short Course. Second Edition

H dwodopuliwon tng ouvOAacng tou YAUKOYOVOU O OTTO TNV MPWTELVIKA Kwvaon A
TNV anevepyomnolei (ouvBaon yAukoyovou B) AvaotoAn tng olvBeon tou YAUKoyovou.

H Kwvaon tn¢ cuvBaonc tou YAukoyovou pwodpopuAlwVvel emtiong tnv cuvBaon tou
YAUKoyovou (ocuvBaon yAukoyovou ). AvaotoAr tng cuvBeong tou YAuKoyovou



OpPLLOVLKOC EAEYXOC

TEPUATIOMOC

1. OLopuoveg Sev elval TopwV yla HEYAAO XPOVLKO dtdotnua

2. H 6paotikotnta GTPAonc tng Go mpwTteivng KOBLOTA AUTEC OL IPWTEIVEC AVEVEPYEC LE TNV
vdpoAuvon tou GTP og GDT.

3. Qwodobleotepdoec petatpenouvv to cAMP o AMP, to omoio dev Sleyeipel TNV MPWTEIVIKA
Kwvaon A

4. Mpwteivikn dwodatdaon 1 adatpel Ti¢ PwoPopLkéC opAdeC armo TNV Kvaon tng
dwodopuAdonc kat dwodopuUAAcNC TOU YAUKOYOVOU Kol ETOL OTTEVEPOTIOLEL TA EVIU QL.



'EAeyxocC amolkodounonc Tou YAUKOYOVOU
Muscde Phosphorylase Is Regulated by the Intracellular Energy Charge

OH
* PuBpuileton and aAAOCTEPLKEG
I3 Phosphorylase
oaAANAETUS pAGELG » Pi
° AVTlO’TpETttI"] ¢w0¢°pUAinn Glucagon ——-> 1 [cAMP] ———> @ g % i——— Insulin
ADP 5 5 H,0 S

Phosphorylase \~
kinase

Katappaktne dwodopuAiwonc

ueow cAMP o o &
g-l:fizzihate > :\ )~ ®<————g-[:::1(c)>ssihate \\\‘
/ : ATP ---> @) - - @ <-——-arp |
Evepyonolel tnv pwodopulaon P> @ = = @ ,
’ b /1 /
TOU V)\U KOVOVOU Phosphorylase b ﬁwosgwi)rylllo\(\z\\ ///
Snuoupyia 1-dwodopikn OB o
V}\U Koznq Insulin ———————————————~ ’/ ® ,’i/,,—-—:\: ’’’’ ol

\
>~ \

ATP




Hrtatikn pwodopuAaon

Liver Phosphorylase Produces Glucose for Use by Other Tissues

O O  Insulin OH
| | ' |
|
\\|llllllllllllllllllll/l/// CH2\\\\\\I|I1||||||||,,,/CHZ | CHZ
s voop

20l ~
R CH2—0—®/®—O—CH2 = ufcose

i - i
Phosphorylase a ; Phosphorylase a = &, Phosphorylase b
= . - PP
. = : Glc B~ Glc ’ Glc
CUL AT e AT
Allosteric S
sites empty

(less active)

Baolko¢ pOAOC TOU ATtATOC £ival va Sltatnprioet tTnv YAUKOIn o€ enapkn mnineda oto aipa

H nratikn dpwodopuAdon eival £tolpn va mapadyet YAukoln yia va tpododotroeL To alpa
EKTOC aV UTIAPXEL AAAO onua

H yAukoln sival évac apvnTkog puBbuLOTAC TNG AMATIKAS dwodopuldonc

OH
CH.



EAeyxoc cuvBeonc tou YAUKOYOVOU

2NUATOSO0TIKO UOVOTTATL LVOOUAIVNG

Capillary
, , Plasma Myocyte

* auéavel Tnv elocaywyn /membrane

YAUKOING OTOUC HUG .
o SleyelpeL tn %/

dpaotnplotnTa TNG HUIKAC c— RERces

gfakwdonc @ o——> @lhexokinase
* gVEPYOTIOLEL TNV ouvBdon : :' Glicose 6 bhosrhats

yAUKOYOVOU Glucose ! |

|
|
H augnuevn evepyotnta sy i Glucose 1-phosphate
£EWKLWVAONC EMLTPEMEL TNV =-’
gvepyormoinon tng YAukolnc. \;: “\‘
’ ’ /
H cuvBaon yAukoyovou Insulin | : UDP-g‘I'ucose
TP AYEL YAUKOYOVO yLa § |
aItoBrKEVDT EVEPYELDL Rt 17 V]
n n PYELAG "synthase
Glycogen

Figure 15-12
Lehninger Principles of Biochemistry, Seventh Edition
© 2017 W. H. Freeman and Company



H cuvBaon Tou YAUKOYOVOU EAEYYETOL
e dwodopuAlwon

Inslulin £
| E
|
Serines 3ATP 3ADP :
near é Phosphoserines =
carboxyl near carboxyl g
terminus terminus °
‘ S /® \ :
_ ® g
™~ > Glycogen . Glycogen s
| synthase | — synthase §
— ..a < b g
Active A 1\ Inactive 5
PP1 s
@
S a ]
/ A \
, | \
/ ' N
/ ' AN
Vi | \
Glucagon, Glucose

epinephrine = 6-phosphate




‘EAeyxocC TNC dwoPwpLknc dwodataonc |

Glycogen granule

GM
PP1
Glycogen Glycogen
phosphorylase synthase

U N

Insulin
|

®

insulin-
sensitive
kinase

Phosphorylase kinase

Epinephrine
é Inhibitor 1
PRA—— M ll/{_, - P.h(:]s',ghorylated
NLP) M= ~_ inhibitor 1
U 4 = 2] " \ binds and
<\ PP1 = \ inactivates PP1

Glycogen ~, ”\\‘\ Glycogen
phosphorylase synthase

|
+

PP1

P O

1 Glycogen synthesis @

Glycogen Glycogen
Glycogen breakdown ycog!
$ Glycog phosphorylase synthase
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Nelson & Cox, Lehninger Principles of Biochemistry, 8e,

© 2021 W. H. Freeman and Company



‘EAeyxoc tou petaBoAiopou

Twv voatavBpaKkwyY CTO NTIAP
Protein Phosphatase 1 Reverses the Regulatory Effects of Kinases

on Glycogen Metabolism

H PP1 aAAdlel to petafoAlopo Tou YAUKOYOVOoU

armo amnowkodounon og ouvBeon.

Amtevepyorotnon tns pwodopuldong
evepyoroinon tng cuvBaong Tou YAUKOYOVOouU e

anodwodopuAiwon

High blood
glucose

} Insulin GLUT2
4 Insulin-sensitive * PKB Synthesis of
protein kinase hexokinase II,
PFK-1, pyruvate
kinase
\ 4 Y Y
T PP1 ¢ GSK-3 T [Glucose]inside
\ |
¥ Phosphorylase 4 Glycogen
kinase v synthase
¥ Glycogen
phosphorylase
Voo
¥ Glycogen 4 Glycogen ;
breakdown synthesis f Gibjcolysis
4 Glycogen V¥ Glycogen .
breakdown synthesis Aeelise
1 (I N |
} Glycogen y Glycogen } PFK-1
phosphorylase synthase T
‘ ¥ [F26BP]
4 Phosphorylase Y FBPase-2 | Pyruvate
kinase ¥ PFK-2 kinase L

1— t PKA

)

)

t

A [cAMP]

TGIucagon

)

Low blood glucose



‘EAeyxoc tou petaBoAiopol twv vdatavopakwy
OTO CUKWTL EVOVTL TOU HUOC

Emivegpivn
FAvkoaryovn 1 1
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Alatapayec Tou HETABOALCMOU LOOTAVOPAKWY

.a Clinical Insight

Diabetes Mellitus Results from Insulin Insufficiency and Glucagon Excess

AwaBnNTnc xapoaktnpiletal amnod tnv nopouvoia nepiloosilac yAukolng Ko pn
EKUETAAAELON TOU KA O(HOU.

H nepicosta YAUKOINC QITEKKPLVETOL OTA OUpPQL.
2to dtaPntn tumou 1 dev mapdyetal (WOOUAivN

2tov dtaAtn Tumou 2, N WWooUAilvn rtapayestol aAAd Oev evepyoToLEl TO
oNUOTOS0TLKO LOVOTIATL



.i Clinical Insight

AocBevelec

A biochemical understanding of glycogen-storage diseases is possible

A\ = DCE porage L PASE ° 3
Type (name) Enzyme affected organ/cells affected @ Symptoms
Type O Glycogen synthase Liver Low blood glucose, high ketone bodies,
early death
Type la (von Gierke) Glucose 6-phosphatase Liver Enlarged liver, kidney failure
Type Ib Microsomal glucose 6-phosphate Liver As in type la; also high susceptibility to
translocase bacterial infections
Type Ic Microsomal P; transporter Liver As in type la

Type Il (Pompe)

Lysosomal glucosidase

Skeletal and cardiac
muscle

Infantile form: death by age 2; juvenile
form: muscle defects (myopathy); adult
form: as in muscular dystrophy

Type llla (Cori or Forbes)

Debranching enzyme

Liver, skeletal and
cardiac muscle

Enlarged liver in infants; myopathy

Type llib

Liver debranching enzyme (muscle
enzyme normal)

Liver

Enlarged liver in infants

Type IV (Andersen)

Branching enzyme

Liver, skeletal muscle

Enlarged liver and spleen, myoglobin in
urine

Type V (McArdle)

Muscle phosphorylase

Skeletal muscle

Exercise-induced cramps and pain;
myoglobin in urine

Type VI (Hers)

Liver phosphorylase

Liver

Enlarged liver

Type VII (Tarui)

Muscle PFK-1

Muscle, erythrocytes

As in type V; also hemolytic anemia

Type VIib, VIII, or IX

Phosphorylase kinase

Liver, leukocytes,
muscle

Enlarged liver

Type XI (Fanconi-Bickel)

Glucose transporter (GLUTZ2)

Liver

Failure to thrive, enlarged liver, rickets,
kidney dysfunction




[AUKOYOVO

E Biological Insight

Glycogen Depletion Coincides with the Onset of Fatigue

H epdavion tng
KOTIWONG OUMTTUTTEL L
NV €€AVTANON TWV
amnoBepdtwv
YAukoyovou.

Qotooo0, bev slval
oadEc edv n pelwon
TOU YAUKOYOVOU £ivaol
LLLOL TUPOLYLLOLTLKE) olLTiol
NG KouPAoNG

Muscle glycogen (mmol glucosyl units kg™)

oll | | | |
o 15 30 45 60 75

Work time (minutes)

(R)

Figure 24.12
Biochemistry: A Short Course, Second Edition
© 2013 W. H. Freeman and Company



2uvoyn

(wvtavol opyaviopoi puBuilouv tn pon TwV HETABOALTWY HECW TWV
HeTafoAlkwv odwv e

- avénon N HElwon TWV CUYKEVTPWOEWY TwWV eVIU LWV

- evepyoroinon n amnevepyomnoinon Baotkwyv ev({UUwV OTO LOVOTIATL

n dpaotnplotnta Twv Baoctkwv evIUUwV ot YAUKOAUGN Kal TN
YAUuKoveoyéveaon puBuiletol akplBwe KoL CUVTOVIOUEVO LECW
SLapopwv LETABOALTWY TTOU TOL EVEPYOTIOLOUV KOl AVOLOTEAAOUV

H ouvBeon kat n anolkodopunon yYAukoyovou puBuiletol armo TG
OPUOVEC LVOOUALVN, ertlvedpivn kot yYAukayovn mou avadEpouv ta
entineda yYAUKOINC 0TO oW



