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2.Uvoyn: OAokAnpwaon peTaPoAiopou
AvadoKoTtnon KEVTPIKWY O1EpyaAciwy
EmavaAappavépeva poTipa peTapoAikAC pUBHIONG
KUpiec peTaPpoAikéc mopeiec Kal BEoeic eAEyxou
Mépia onpavTikoi koppol
MeTaPpoAikéc AsiToupyiec opydvwy
Evképahoc
2 KEAETIKOI HUEC
Kapdiakocg puc
Aitwdng 10T6¢
Negpoi
‘Hmap
Oppovec Tou petapoAiopou
Emiveppivn
I"Aukayovn
IvoouAivn
MeTa-amoppopnTikn (HETA-YEUNATIKA) KATdoTaon
TTepiodoc vnoTeiag
TTapaTteTapévn vnoteia (aoitia)
2. akxapwodng diaPATng
Aoknon
AAKOOA
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H oAokAnpwan Tou petapoAiopou
(n TW¢ n Proxnuiki yvwon d1agwrTilel TIC AeIToupyieg Tou opyaviopoU)

2.TOXol kaTtaPpoAiopou:
mapaywyn ATP, avaywyikAc 1oxUo¢, dopikwy AiBwy yia Tn PioouvOeon

AvAoKOTTNoN KEVTPIKWY O1EpYaAdIWYV
- ATP: kaBoAIké vopiopa evépyeiag

- TTapaywyn ATP amé o cidwon kauaipwy popiwy
(Héow akeTuAo-CoA, NADH kai FADH,)

- NADPH: kUpioc d6TNnc nAekTpoviwv oTn avaywyikn pioouvBeaon

- BiooUvBeaon amé pikph opdda dopikwy AiBwv Tou TapdyovTai amod
HETAPOAIKEC TTOpEiEC

- O1 KevTpIKEC peTaPoAIKEC TTopeieC €xouv TOGo avaPpoAikoU¢ 600
kal kataPoAikoU¢ poAoug, TT.X. Tapaywyn akETUAoCo A

- ANidkpion PIOCUVOETIKWY Kdl dTTOIKOJOUNTIKWY HOVOTIATIWY



EmtavaAappavopeva poTtipa peTapoAikAg puBuiong

- AANNOOTEPIKOC €AEYXOC

TTpwTn pn avTioTpemTA avTidpaaon, dueon amokpian (msec-sec)
T.X.QWOPOPPOUKTOKIVAah, kappoluAdaon Tou akeTuAo-CoA

- OpolomoAIKA TpoTroTToinoN
Opuovikdoc £Aeyxoc (sec-min)
T.X. pWoPopuUAdon Kai cuvbdan Tou YAUKoyovou)

- Emtimeda evlUpwv

MeTaypa@Iko¢ Kal HETAPPAOTIKOC EAEYXOC

(DNA, RNA)

-Aiapepioparomoinon

- MeTapoAikn e€eidikeuon opydvwyv

Cytosol:
Glycolysis
Pentose phosphate pathway
Fatty acid synthesis

Mitochondrial matrix
Citric acid cycle
Oxidative phosphorylation
$-Oxidation of fatty acids
Ketone-body formation

Interplay of both

compartments:
Gluconeogenesis
Urea synthesis
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KUpiec petaPpoAikég Tmopeieg kal Oéoeic eAéyxou

1. TAukoAuon
2. 1oxo1: TTapaywyn ATP kai dopiKkwy
AiBwv

‘EAeyxo¢: PwapoppoukTokivdon (aTo
nmap péow F-2,6-BP)

Fructose 6-phosphate

ATP Phosphofructokinase
Activated by F-2,6-BP
Activated by AMP
ADP

Inhibited by ATP and citrate

v

Fructose 1,6-bisphosphate



KUpiec petaPpoAikég Tmopeieg kal Oéoeic eAéyxou

Fructose 6-phosphate

1. TAukoAuon
2toxor: Tlapaywyh ATP kar dopikwy ATP Phosphofructokinase
AiBwv Activated by F-2,6-BP
‘EAeyxoc¢: dwopoppoukToKkivdon (oTo Activated by AMP
nmap péow F-2,6-BP) ADP Inhibited by ATP and citrate

v

Fructose 1,6-bisphosphate

2. KUkAo¢ KiTpikoU Kai o eldwTIKA pwapopuAiwan
2 1oxol: TTapaywyn ATP kai evdiapéowyv ProouvOeonc (KITpIKO)
‘EAeyxoc: Evepyeiako gopTio



KUpiec petaPpoAikég Tmopeieg kal Oéoeic eAéyxou

Fructose 6-phosphate

1. TAukoAuon
2716x01: TTapaywyh ATP kai dopikwy ATP Phosphofructokinase
AiBwv Activated by F-2,6-BP
‘EAeyxoc: dwaopoyppoukTokivdon (oTo Activated by AMP
Attap péow F-2,6-BP) ADP <~ | Inhibited by ATP and citrate

v

Fructose 1,6-bisphosphate

2. KUkAo¢ KiTpikoU Kai o eldwTIKA pwapopuAiwan
2 1oxol: TTapaywyn ATP kai evdiapéowyv ProouvOeonc (KITPIKO)
‘EAeyxoc: Evepyeiako gopTio

Fructose 1,6-bisphosphate

3. F'Aukoveoyéveon
Y réxor: TTapaywyh YAUKOTNC amd H,0 \ Fructose 1,6-bisphosphatase
TUPOOTAPUAIKO, YAAAKTIKG, ﬁ“;;:?:::x:;;te
, VAUKepOAN, apivogéa , P / Inhibited by F-2,6-BP
EAeyxoc: AvTippoTto¢ e Thv YAUKOAUGN |

Fructose 6-phosphate






4. TTopeia pwaopopikwy Ttevrolwv

2. 10x0!: TTapaywyn NADPH kai 5-P-pipalng
‘EAeyxoc: G6PD



4. TTopeia pwaopopikwy Ttevrolwv

2. 10x0!: TTapaywyn NADPH kai 5-P-pipalng
‘EAeyxoc: G6PD

5. MeTtapoAiopoc yAukoyovou
2. TOX0I: ATTOOAKEUON N KivnToTroinon YAUKOLNG
‘EAeyxoc: Me pwopopuAiwon (oppovikog) Kail aAhooTepikd



4. TTopeia pwopopikwy TeVTO WV
2 1ox01: TTapaywyn NADPH kai 5-P-pipolnc
‘EAeyxoc: G6PD

5. MeTtapoAiopoc yAukoyovou
2. TOX0I: ATTOONRKEUON K KivnToTroinon YAukodng
‘EAeyxoc: Me pwopopuAiwon (oppovikog) Kail aAhooTepikd

0
6. MeTapoAiopdéc Aimapwy o Ewv /"\ _Con
Y Toxo1: ATTOOAKEUON A KIVATOTI0INON i ?
pHeTaPoAIKAC evépyelag
EAeyxoc: KappofuAdon Tou akeTuho-CoA HCO;™ + ATP ?J?.IZL,‘,?& .
(Trapaywyn pnAovuAo-CoA) \

Acetyl CoA

Activated by citrate

ADP + P; / Inhibited by

palmitoyl CoA

Acyl CoA 0
Carnitine ( - 'OOC\c )I\s _CoA
H,

Carnitine

acyltransferase | nhibited by malonyl CoA

CoASH Malonyl CoA

v

Acyl carnitine
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Mopia onpavTikoi kKoppol
1. 6-pwaoyopikh YAUKOLN

Glucose

Glucose
6-phosphate

[

[ ApBovo ATP [Avden yia NADPH}

Glucose 6-Phospho-
1-phosphate Fructose gluconate
J ‘ 6-phosphate
Glycogen J [ Ribose

Pyruvate 5-phosphate

[ XapnAo ATP }




Mopia onpavTikoi kKoppol
1. 6-pwaoyopikh YAUKOLN

Glucose

Movo
nap

OAol
Toage]]

[: Glucose ]
" AgBovo ATP Gphosphate] [ Avdvkn via NADPH)

|

Glucose 6-Phospho-
1-phosphate Fructose gluconate
J ‘ 6-phosphate
Glycogen J I Ribose

Pyruvate 5-phosphate

[ XapnAo ATP }







2. TTupooTapuAiko 3. AkeTuAo-CoA



2. TTupooTapuAiko 3. AkeTuAo-CoA

Glucose
6-phosphate

o

Lactate

Pyruvate ]

1

y
N

Oxaloacetate Alanine

3-Hydroxy-3-methyl- g [ Acetyl CoA ] " Fatty
glutaryl CoA W acids
Cholesterol Ketone Cco

2
bodies
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Glucose
6-phosphate
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Lactate

Pyruvate ]
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N
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glutaryl CoA W acids
Cholesterol Ketone Cco
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bodies



2. TTupooTapuAiko 3. AkeTuAo-CoA

Glucose
6-phosphate

o

Lactate

Pyruvate ]

y
r: \

Oxaloacetate Alanine

3-Hydroxy-3-methyl- e [ Acetyl CoA ;‘ Fatty
glutaryl CoA acids
/ \ ‘ \Ketogenlc amino acids

Cholesterol Ketone
bodies



2. TTupooTapuAiko 3. AkeTuAo-CoA

Glucose
6-phosphate

fo

Lactate

[Pyruvute]

P
e 1 \A.a..i.,e

Oxaloacetate

3-Hydroxy-3-methyl- g [ Acetyl CoA N Fatty
glutaryl CoA acids
1 \ ‘ \Ketogenlc amino acids

Cholesterol Ketone
bodies



O1 peTaPoAIKEC AsIToUpYieC TWV opyavwy

Transports ions to

Secretes insulin Pancreas maintain membrane
and glucagon in '\ potential; integrates
response to changes ::1‘:’“:::::::13:’:;
'c?)::z?\‘tjrg:?:: °¢ sends signals to Lymphatic
) other organs. system
Processes fats,
carbo.hydrates, . Carries lipids
proteins from diet; from intestine to liver.

synthesizes and
distributes lipids,

ketone bodies, and
glucose for other
tissues; converts ,‘ Adipose
excess nitrogen ! tissue
: Synthesizes
to urea. ’
4 \ stores, and
Portal vein } | ::;lc:;lllzes
» 8 | lycerols.
Carries nutrients @N — \ 9
from intestine to liver. } } /
Small intestine | | £ /
% /
Absorbs nutrients o B Uses ATP to do
from the diet, moves ‘ ))l ' mechanical work.
them into blood or

lymphatic system. N ) — E/\>:)

e Skeletal muscle



TABLE 30.1 Fuel reserves in a typical 70-kg man

Available energy in kcal (k])

Organ Glucose or glycogen Triacylglycerols Mobilizable proteins
Blood 60 (250) 45 (200) 0 (0)
Liver 400 1700) 450  (2000) 400 (1700)
Brain 8 (30) 0 (0) 0 (0)
Muscle 1,200 (5000) 450  (2000) 24,000 (100,000)
Adipose tissue 80 (330) 135,000 (560,000) 40 (170)
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COy
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ADP ot Pi ATP

Electrogenic transport
by Na*K* ATPase
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Organ Glucose or glycogen Triacylglycerols Mobilizable proteins
Blood 60 (250) 45 (200) 0 (0)
Liver 400 1700) 450  (2000) 400 (1700)
Brain 8 (30) 0 (0) 0 o) |
Muscle 1,200 (5000) 450  (2000) 24,000 (100,000)
Adipose tissue 80 (330) 135,000 (560,000) 40 (170)

1. Eyképahoc

Starvation

Normal diet

Glucose

ADP + P,

Electrogenic transport
by Na*K* ATPase

KatavaAwon tou 60% Tn¢ ouvoAikAc yAukolng (120

g/nuépa) kai 20% ouvoAikoU ouyovou

70% Ttn¢ evépyeiac via avtAia K- Na* (ATPaon)

Blood

“2GLUT 3, Ky = 1,6 mM Lo,
4,7 mM (85 mg/dl)
vAukolng oto tAdopa, 100 —

90 —

1 mM oTov eyképaho =

ATP i

|

Normal
range

Subtle neurological signs: hunger
Release of glucagon, epinephrine, cortisol
Sweating. trembling

Lethargy
Convulsions, coma

Permanent brain damage (if prolonged)
Death
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TABLE 30.1 Fuel reserves in a typical 70-kg man

Available energy in kcal (k])

Organ Glucose or glycogen Triacylglycerols Mobilizable proteins
Blood 60 (250) 45 (200) 0 (0)
Liver 400 1700) 450  (2000) 400 (1700)
Brain 8 (30) 0 (0) 0 ) |
Muscle 1,200 (5000) 450  (2000) 24,000 (100,000)
Adipose tissue 80 (330) 135,000 (560,000) 40 (170)

1. Eyképahoc

Starvation

Normal diet

| Glucose

ADP + P;

Electrogenic transport
by Na*K* ATPase

KatavaAwon tou 60% Tn¢ ouvoAikAc yAukolng (120

g/nuépa) kai 20% ouvoAikoU ouyovou

70% Ttn¢ evépyeiac via avtAia K- Na* (ATPaon)

Blood

“2GLUT 3, K= 1,6 mM e,
4,7 mM (85 mg/dl)
vAukolng oto tAdopa, 100 —
1 mM oTov eyképaho =

ATE - Aev 81a8éTe1 YAUKOYOVO i

Aev karavaAwvel Aitapd
(aipaToeyke@aAikog ppaypoc)

|

Normal
range

Subtle neurological signs: hunger
Release of glucagan, epinephrine, cortisol
Sweating. trembling

Lethargy
Convulsions, coma

Permanent brain damage (if prolonged)
Death



TABLE 30.1 Fuel reserves in a typical 70-kg man

Available energy in kcal (k])

Organ Glucose or glycogen Triacylglycerols Mobilizable proteins
Blood 60 (250) 45 (200) 0 (0)
Liver 400 1700) 450 (2000) 400 (1700)
Brain 8 (30) 0 (0) 0 ) |
Muscle 1,200 (5000) 450 (2000) 24,000 (100,000)
Adipose tissue 80 (330) 135,000 (560,000) 40 (170)
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- -
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2 € YETpla dpaoTnpPIoTNTA:
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Muscle
contraction

2 € Yéyiotn dpaoTthploTNTA:
Avaepopioc pyetaPpoAiopocg
TAukoyovo =2 TAukoln = TaAakTIKO



MeTaTomion petapoAikoU gopTiou oTo ATtap (kKUKAol Cori kai aAavivng)

LIVER MUSCLE
Glucose
r/&-phosphate —p G|UCO} Glucose
Glycogen tGIuconeogenesis ‘Glycolysus
Pyruvate Pyruvate
Lactate \
Alanine

}

Protein
degradation
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Kavaipa: Aitapd o éa
(kupiwcg), keTOVoowpara

(akeTo1KO), YAAGKTIKO,
vAukoln = CO,

MeydAn suaioBnoia oe éAAsiyn O,
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Bpoupo 2> Epgpaypa Tou puokapdiou
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3. Aimwdnc¢ 10T6¢

15% Tou Pdpouc Tou owuaTog

2.UveXNC ouvBeon kai udpoAuon
TpiakuAoyAukepoAwyv (65% Tn¢

palacg Tou)




Glucose VLDL
(from the liver) (from the liver)

Chylomicron
1’ (from the

intestine)
Glucose Fatty acids
Glycerol Fatty

3-phosphate | acyl CoA

Triacylglycerols

Hormone-
sensitive
lipase

Glycerol Fatty
acids

Glycerol Fatty acid-albumin
(to the liver) complexes

(to peripheral
tissue)

3. Aimtwdng 1016¢

15% Tou Pdpouc Tou owuaTog

2.UveXNC ouvBeon kai udpoAuon
TpiakuAoyAukepoAwyv (65% Tn¢

palacg Tou)

Ta emimeda yAukolng

(dnA. 3-pwaopopIkNC YAUKEPOANG)
kaBopilouv Tnv ameAcuBépwan
ATTapwyv o Ewv




4. Neoppoi

AinBnon mAdoparoc (60 wopéc/nuépa) oTa veppikd owAnvdpia,
gTtavamoppopnan dinBnparoc, Tapaywyn ovpwy (1-2 Aitpa/nuépa)

KaravdAwan 10% Ttou O, (0,5% pdalac owparog)

Xpnoipotoinon Tng emavamoppooupevng YAUKOLZNG

IkavoTnTa onpavTikAG YAUKoveoyEveEaNnC



5. Hmap

EAéyxel To peTaPpoAiopo Kai
TN d1avouUn Kauagidwy
(udaTdvBpakecg, AiTtn,

apivo €a) ota didgopa Hépn
TOU oWwpdaTog avahoya He Th
d1aBeqiydTNTA KAl TIG
avdykeg Tou opyaviopou.



5. Hmap
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apivo €a) ota didgopa Hépn
TOU oWwpdaTog avahoya He Th
d1aBeqiydTNTA KAl TIG
avdykeg Tou opyaviopou.

A. MeTaPpoAiopdc vdaTtavOpakwy

AToppopnon 2/3 yAukolng
aipyarocg

2.0vBeaon YAUKoyovou
I"AukOAUON KUpiwC YId
onpiovpyia dopIKWY
povadwyv PioouvBeang
TTopeia pwaopopikwy
mevrolwy

YdpoAuan yAukoyovou &
I"AUKoveoyéveaon
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=
.\{/I !

Glucose 6- = Blood
phosphate "1y glucose
in the liver =

pentose R
phosphate | > NADPH

glycolysis | pathway

Nucleotides

Triacylglyeerols,
hospholipids
PROSPHOUPIES  purdvate Ribose 5- ‘
Fat 9 phosphate (5)
acids (‘.holestm'oll -
L-L__w\cetyl-(_,‘-oz\
(4)
( :}_\
ADP + P, ATP
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B. MeTapoAiopoc Aimidiwy

ApOovia kauaipwv:
2.0vBeon Aimtapwy o Ewv
> UvBeon Mimudiwv (VLDL)

EAAeIyn Kaugipwy:
b-o€cidwaon Aimmapwyv o cwv
TTapaywyn KeTovoowpdTwy
(dev xpnoipoToioUvTal oTO
ATtap)

Liver lipids

of

Fatty acids =P Plasma
in the liver lipoproteins
s Free fatty
acidsg in
blood
£ oxidation
Steroid
hormones Bile salts NADH
t A
Cholesterol
Acetyl-Codvmmed Ketone
bodies
@ in blood
ADP 4 P,‘ ATP
citrne
gcicli"b o
ol @)
ol , 0; H;0
i oxidative

phosphorylation




I". MeTapoAiopoc
agivog Ewv

ATtoppopnon HeyaAuTepou
pépoucg apivo ewv
aiparocg

Kupiwg aUvBeon
TpwTEIVWY (apIvodkuAo-
tRNA)

KarapoAiopog apivoléwy:
TTapaywyn oupiacg (20-30
gr/nuépa)

TTapaywyn a-keTol Ewv™:
- KUpla kauaoipa Tou
ATTAToC

- YAUKoveoyéveon

- Aitidia

* Oxi Leu, Ile, Val (pug)

Nucleotides,
hormones,
porphyrins

Glycogen
in muscle

gluconeogenesis @

Lipids

L

Glucoso

&=

Fatty
acids

S

Liver
proteins

1 > Plasma
@ proteins

Amino acids
in the liver

|

=P NHj
Py ruvato

and citric acid
cycle intermediates

l

Acetyl-CoA

4o

Glycogen

t Glucose

S

D

®

citric
acid
cve le

Ve ‘®

COyp

Tissue
proteins
Amino
e acids
@ in blood
Amino
ﬂ# Urea S
acids in
muscle
urea cy (‘le
Alanine <

—®

ADP + P; TP

Oy Hy0
oxidative
phosphorylation




Oppoveg Tou petapoAiopou

Emiveppivn-vopemiveppivn (emiveppidia)
- kataoTdoeig oTpeg (fight or flight)

- emidpaon KUpiWC OTOUC HUC

- amoikodopnon YAukoyovou

- YAUKOAuGoNn

- amoikodopnon TpiyAukepidiwv (AT, 10T6C)

- Heiwvel 1IvaouAivn, auédvel yAukayovn

"fAukayovn (a-KUTTapa Taykpéarocg)

- KATAOTAON ACITIAG

- eTidpaon Kupiwg aTo ATTap

- amoikodopnon YAukoyovou

- amoikodopnon TpiyAukepidiwv (AT, 10T6C)
- 01€yepon YAUKoveoyEVEDNG

- avaoToAn YAUKOAUGnG oTo RTtap

IvoouAivn (P-kUTTApa TTAykp£ATOC)
- HETAYEVUHATIKA KATAOTAON

- eTidpaon Kupiwg aTo ATTap

- oUvBeon YAuKoyovou

- KATAoTOAR YAUKOVEOYEVEDNG

- au€non YAUKOAuoNG aTo ATtap

- auénon ouvBeong Aimtapwy of Ewv

- au€non ouvBeoNng TPWTEIVWY

- avaoToAn AimtéAuong



MeTa-amoppopnTiKA (HETA-YEUHATIKA) KATAOTAON
‘Ekkpion ivoouAivng: ouvBeon YAUKoyovou, AITTdpwyV Kdl TPWTEIVWV

ANV,
~ Insulin — to brain, adipose, muscle

2 K
Pancreas
,‘/." B — e "\j)

|
(

\

=~ Insulin — e
€1 A¥™ z . ~—-A-\____

[ AiTtoydévo ntap 1 SN [ 11,

Glucose

/\

Brain- NS 7

{;i.;;;;é

Intesl'ine

s | Adipose
~_,Fatty acids_ * / tissue
Lymphatic Y »7_ ATP,{{-/”' Muscle
system - —

co,



TTepiodo¢ vnoTeiag

Pancreas
[FAUKOVC'JVO "ITTGP} ApXIKA Ttepiodog:
e (, » | Exrpion yAukayovng:
“(j't;cagoyj , | kataPpoAiopdc yAukoyovou,
\ ' Glucose 6-phosphate Brcun C02 VAUKOVSOVE’:V&G”'

avaoToAn YAukdAuaonc,
Glycogen e / \\ Glucose —— <> Glucose

Liver quconeogenesns ATP‘ GVGOT?AH O'UVGSOT]C
Pyruvate /t§$2§J ) AlTtapwy,
K" léetgne ’ S KUKAo¢ Cori, ahavivng,
Amino R co, N\ kaTavdAwon AItapwy,
/1 Fatty © Glycesal o kaTavdAwon TpwTEIVWV
Protein acids \ \_
ATP**. Fatty TTapaTeTapévn vnoreia:
o, amds/ TAG ¢ Adipose P I
Lt ’
1esve TTapaywyn Kai
| ‘ karavaAwaon
__Ketone KETOVOOWHATWYV
ATP</ :
Proteins Co, KartavaAwaong

TPWTEIVNC)



Plasma level (mM)

Ketone
bodies

Glucose

Fatty

] |

acids

0 2 4 6
Days of starvatior

Orav o1 amoBnkeg
AITTWYV TeAgIWoouv
amoikodopouvTal Kal
0l UTTOAOITTEG
TIPWTEIVEC HE
amoTéAeoua Thv
Tavon Tn¢
AgiToupyiag Tng
kapdidg, ATaTog
K.ATT. Kal dpa
ETEPXETAI O
©dvaroc

8

[apaTeTapévn vhoTeia

1. TTapoxn yAukodng oToug 10TOUC TTOU
TO amaiTouv (kaTtavdAwaon TPWTEIVWV)

2. ANiathpnon TpwTEiviuy = KaTtavaAwon
| KETOVOOWHATWYV

TABLE 30.2 Fuel metabolism in starvation

Amount formed or consumed
in 24 hours (grams)

Fuel exchanges and consumption 3d day 40th day
Fuel use by the brain
Glucose 100 40
Ketone bodies 50 100
All other use of glucose 50 40
Fuel mobilization
Adipose-tissue lipolysis 180 180
Muscle-protein degradation 75
Fuel output of the liver
Glucose 150
Ketone bodies 150 150




2. akxapwong 01aPATNG

EAAgIYNn 1IvoouAivng:

YmepioxUel n
vAukayovn,
YAUKoveoyévean,
AiITtoAuon,
KETOYEVEDN

§

YmepyAukaipia,
o éwan

Pancreas
/"' (ax cells)
Glucagon GWT”" Lives
\1 . - Glucou
Glucose™ - :’;';: 2
: Lactatc
Amino Portal vein Glucose
acids (accumulates)
Ketone bodies
(accumulate) v
Alanine Fatty acids
Gut VLDL (accumulate)

—» Triacylglycerols \‘

_ (accumulate) N

/—'@:

Chylomicrons
Adipose tissue

Protein
Muscle tissue




Aoknon

100-meter sprint

1= 986 s

10 =
o . _10,2 m/s 1000-meter sprint
= . / 150 mol ATP
v
% Marathon run
il (42,000 meters)

7,6 m/s 2hr6 min 50 s
6
L 5,5 m/s
5 ! : : :

Running time (s)

FaAakTiké opoU: 1,6 > 8,3 mM
pH opoU: 7,42 > 7,24

*

/ATP Aerobic metabolism
(Chapters 17 and 18)

! Creatine phosphate

Z Anaerobic

o metabolism

S (Chapter 14)

| |
Seconds — Minutes — Hours —

r

TABLE 30.3 Fuel sources for muscle contraction

Maximal rate of ATP Total —P available
Fuel source production (mmol/s) (mmol)
Muscle ATP 223 5.6
Creatine phosphate 733¢r 10,2 m/s 446
Conversion of muscle * 391 6,700
glycogen into lactate 76 m/S
Conversion of muscle 16.7 ’ 84,000
glycogen into CO,
Conversion of liver 6.2 19,000
glycogen mto CO. 515 m/S
Conversion of adipose- 6.7 4,000,000
.': > f; f 1 \. .‘,(,),- ’ ’ .
tissue fatty acids into CO: 5y o A1k yAUKOYOvo: 103 mol ATP

Note: Fuels stored are estimated for a 70-kg person having a muscle mass of 28 kg.
Source: After E. Hultman and R, C. Harris. In Principles of Exercise Biochemistry,

J. R. Poortmans (Ed.). (Karger, 1988), pp. 78-119.

Fat

Adipose tissue

™ Co;

Muscle tissue

sec
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AAKOOA
(a1©avoAn)

KutTtapomAaopa:

MiToxovopia:

AAKOOAIKRA
apudpoyovaon
CH;CH,OH + NAD* > CH;CHO + NADH + H*
A18avoAn AKeTaAdelidn
Apudpoyovdaon

TNG aAdelidong
CH;CHO + NAD*+ H,O0 - CH;COO" + NADH + H*
AKeTaAdelidN O¢iko
Oclokivdon
OC€ik6 + CoA + ATP > akeTtuho-CoA + AMP + PPi




AAKOOA AAKOOAIKA
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NADH ) ,
l YmoyAukaipia

Ot éwon

I"AuKkoveoyéveon > Tuogowpeuon TGA = «ANTTwdec Amtap»
O¢eidwan yaAdkTikoU 2. ugowpeuon akeTuho-CoA > KeTovoowpdaTd
O¢cidwon Aitapwv > ogéwon

KUkAo¢ Tou Krebs
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AAKOOA

AAKOOAIKA
(ai©avoAn) agudpoyovdaon
Kurrapémhaopa:| CHsCH2OH + NAD? > CH,CHO + NADH + H*
A18avoAn AKeTaAdelidn
Apudpoyovdaon
, , TNG aAdelidong
MITOXOVOPIE: | o) CHO + NAD* + H,0 =  CH,COO" + NADH + H*
AKeTaAdelidN O¢iko
O¢cioKkivdon
OCik6 + CoA + ATP > akeTtuho-CoA + AMP + PPi
NADH ) ,
YmoyAukaipia
l O¢éwon
I"AuKkoveoyéveon > Tuogowpeuon TGA = «ANTTwdec Amtap»
O¢eidwan yaAdkTikoU 2. ugowpeuon akeTuho-CoA > KeTovoowpdaTd
O¢cidwon Aitapwv > ogéwon

KUkAo¢ Tou Krebs

AKETAAOEUON =2 KUTTAPIKEC PAAPEC

O¢eidwon aiBavoAng amé kut. P450
>ROS > oleIdwTIKO OTPEC

AAKOOAIKH HTTATITIAA
& KIPP()ZH > OANATOX




2.Uvoyn: OAokAnpwaon peTaPoAiopou
AvadoKoTtnon KEVTPIKWY O1EpyaAciwy
EmavaAappavépeva poTipa peTapoAikAC pUBHIONG
KUpiec peTaPpoAikéc mopeiec Kal BEoeic eAEyxou
Mépia onpavTikoi koppol
MeTaPpoAikéc AsiToupyiec opydvwy
Evképahoc
2 KEAETIKOI HUEC
Kapdiakocg puc
Aitwdng 10T6¢
Negpoi
‘Hmap
Oppovec Tou petapoAiopou
Emiveppivn
I"Aukayovn
IvoouAivn
MeTa-amoppopnTikn (HETA-YEUNATIKA) KATdoTaon
TTepiodoc vnoTeiag
TTapaTteTapévn vnoteia (aoitia)
2. akxapwodng diaPATng
Aoknon
AAKOOA



OAec o1 TapakdTw evWoeIC YTopoUV va HETATPATIOUV 0€ TTUPOOTAPUAIKO
EKTOC AT

A) To YaAAKTIKO,

B) To akéTuAo-CoA,

M) Tnv aAavivn,

A) Tnv yAukoln,

E) Tnv YAUKEpPOAN
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MeTa amo €va yeupa 1o ATTAp KUpiwg
A. Aiaomtd To yAukoyévo

B. TTpaypaTtoToiei yAukoveoyéveon
. ZuvBéTer Aimtidia

A. TTapdyel keTovoowpara

E. ATtoikodopei TpwTEiveg
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@Zuvﬁénl AiTtidia
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E. ATtoikodopei TpwTEiveg



