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AITTAPA O=EA : AToBnKeg evEpPYEING

Mnyn kuplwg n dtatpodn (30-60% Slatpodnic pac) f amoBAKeS AUt LOTOU
(Le popdn) TAGS)

= 80% OlaBeounc evepyelag (mepimouv 13Kgr Almouc ava pEco avBpwro)

= 9300 kcal (38.9 MJ) /kg mou snapkei yia 4.6 pépec ( 2000Kcal/day) i
= 17 hrs agepoBlac aoknong my tpe€po (600 keal/h)

Stored Metabolic Fuel in a 70-kg Person

Energy Dry Weight Available Energy

Constituent (k) /g dry weight) (g) (k)

Fat (adipose tissue) 37 15,000 555,000
Protein (muscle) 17 6000 102,000
Glycogen (muscle) 16 120 1920
Glycogen (liver) 16 70 1120
Glucose (extracellular fluid) 16 20 320
Total 660,360

Sources: Owen, O. E., and Reichard, G. A., Jr., 1971. Fuels consumed by man: The interplay between carbohydrates
and fatty acids. Progress in Biochemistry and Pharmacology 6:177; and Newsholme, E. A., and Leech, A. R., 1983.
Biochemistry for the Medical Sciences. New York: Wiley.



AITTAPA O=EA : AToBnKeg evEpPYEING

[116 avayuéva uopia atrd Toug udaTavelpakeg
*Adpavn uopia
* Yopopofa popia, ammaitouv AlyoTeEPO OYKO ATTOBNKEUONC

kcal /gram k) /gram
carbohydrate 4 17
protein 4 16

fat 9 37
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SicAvTotrolotv Ta ’ EvTEPIKGS
Aitr g Siatpogris l 2 - - BAevvoydvog 0 n Mirompwreivikr Airrdon)
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ofa mov amedevBe pavovral amé TS TpiakLAOYAUKEPGAES ouokevGlovTan kal TrapabBovTar oToug pug Kat To Aimradn 1076, Ta okTa Pripara TapovaiGlovrar AeTrrope-
PWS OTO KEIPEVO.
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O METABOAIZMOZ twv AIMAPQN O=ZEQN — SiapepicpaToToinon

Ta kKUTTApPA TOU AITTWOOUG 1I0TOU (adipocytes) :
ATTOTEAOUV TIG KUPIEG ATTOBNKEG TplaKu)\oy)\UKepo)\d)v (TAG)

MITOXONAPIA
Oceidwaon AIrrapwyv oCEwvV

KYTTAPOINAAZMA
BioouvBeon AImmapwyv o¢Ewv

Lipid-droplet composition
ﬂ Phospholipid

; Sterol

Dlacylglycerol

l'g - Triacyiglycerol

A Sterol ester
Perilipin family proteins




ALBERT L. LEHNINGER
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AlaTtTioTWOE ;

v amaitnon o€ ATP
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Albert L. Lehninger. Photo courtesy of the National Library of Medic
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To 1948, oL E. Kennedy kaut A.
Lehninger avakaAuvyav otL ta
pItoxovdpLa eivan n O€on

¢ O¢edbwtiknc pwaodopuAiwong

THE JOURNAL OF BIOLOGICAL CHEMISTRY Vol. 280, No. 14, Issue of April 8, p. e11, 2005



H KINHTOMNOIHZH TQN AINIAIQN(TPIAKYAOI'AYKEPOAQN)
AINO TO AINQAH IZTO
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MONO 2TO HIAP: Aglotroinon Tng YAUKEPOANG 0TN YAUKOVEOYEVEDN
(aAAG OX1 TwV eAEUBEPWYV AITTAPWYV OEEWV)

CH,OH ATP ADP CH,OH NAD" NADH+H" CH,0H
| I |
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Biochemistry, Third Edition i DHAP GAP
© 2015 W.H. Freeman and Company i
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O KATABOAIZMOZ TQN AINMAPQN O=EQN
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*Evepyonoinon Autapwv o¢Ewv

Fatty acid + CoA + ATP = fatty acyl-CoA + AMP + PP;

O O AG” = ;34 kJ/moi
£ Fatty acyi-CoA
by ATP e + PP (1)
¥ + |
R RO AMP
Fatty acid Acyl adenylate
O O
Fatty acyl-CoA
J\ HS—CoA —— CoA + AMP  (2)
+ -
R” AMP R s
Acyl CoA
hosphat
PP, + H,0 —LoPlOPMEE . p

Pyrophosphate Phosphate



*Evepyomnoinon Autapwv oEwv — oXNUATIONOC Auto-akuA-CoA

O —_— O  AG®=—34 kI/mol
il o R SAamp - [
Fatty acid Acyl adenylate O oxnuaTtiopog Tou (AITTo-
g B akuA-CoA) cupBaivel o€ 2
FHS—Coh = ok + AP () BAuaTa
¥ H ouvoAikn avTtidpaon givai
Pyrophosphataseﬁ‘ ZPi Io_xupq, sgwapvn

Phosphate

[ Fatty acid + CoA}+ «——‘[fatty acyl—CoA}+ %S.MP + PP;

C— SCoA + AMP + @@

coO™ + CoASH + Arp —

AG® for ATP —> AMP + B® =-3¢z.3£1 0 HQO\i
mo
AG?® for acyl-CoA synthesis =+31 5i : -
¥ & “"mol ® @
. B KJ b K]
Net AG = —08m01 AG — —336"‘—01

FIGURE 23.6 The acyl-CoA synthetase reaction activates fatty acids for B-oxidation. The reaction is
driven by hydrolysis of ATP to AMP and pyrophosphate and by the subsequent hydrolysis of

pyrophosphate.



O KATABOAIZMOZ TQN AINMAPQN O=EQN (A.O)

AINMOAYZH
(AINQAHZ [2TOZ)

l

ENEPIOMOIHZH A.O
(KYTTAPOMAAZMA) kai
META®OPA ot MITOXONAPIA

l

O=EIAQ2H
(MITOXPONAPIA)



Ta «gvepyotroinpéva» Aim.oééa mpoopilovral yia B-0fzidwon)
perd amd eorepomomoinor roug pe KAPNITINH ( rapdyzeran acyl-carnitine)

i

+
(CHysN —CH,  CH CH,  COO~ + | R C SCoA

Carnitine (4-trimethylamino-
3-hydroxybutyrate)

/‘ L carnitine palmitoyltransferase

I
B—410
L
(CH3)3N — CHz— CH— CHQ— COO_ -+ H o SCOA

Acyl-carnitine




Eicodoc¢ «evepyoTroinUEVWVY» AITT OEEWV JE HOPPI OKUA-KAPVITIVAC OTA

HITOXOVOPIa
Acyl CoA @

H tpavo@epdon (| peTagopdon) Carnitine m—— > Acyl carnitine

TNG AKUAO-KAPVITIVNG OI1aB£TEl 2 1I00€VUC acyltransferase |

| : KuTOOOAIOU [I: pitoxovoplako Cytoplasmic
side

MeTd TnVv €i00d6 Toug aTa PIToXOVOpIa [ i; ;; ; [ i Translocase / !i !; !; !; !; ![ !i

, Ta AITT 0&€a atreAeuBepwvovTal aTro TNV % (MeTatoTraon

KapviTivn uéow TN Tpavoeepdong I Kapvirivng) by
side
Carnitine
/acyltransferase |
O HETAQOPENG TNG KAPVITIVNG Carnitine < Acyl carnitine
ANTAAAAZEI f‘-\

Acyl CoA CoA

Biochemistry: A Short Course, Third Edition
© 2015 Macmillan Education

AkuAo-kapvitivn pe Kapvitivn



2uvévCupo A (CoA) kai JETABOAICHOG TWV AITTAPWYV 0EEWV

2XNHATIONOG BE1ECTEPWYV PE
Airapd oéa

O= C—NH—CHp~ CHZ@

S [
Q (|:H2
o NH
S I
(@) —_—
g o
Q CHOH
| N X N
HyC— (|:— CHj cl)H cl)H </ | )
CH,—O—P—0—P—0—CH, g NN
0 0 H
coenzyme A (CoASH)
IO OH
HO—P=0
OH

To CoA oTa pITOXOVOpIa TTPOoPICETAI VIO TNV OGEIdWOT OPYAV. EVWOEWV OTTWG TTY
TO TTUPOOTAPUAIKO, EVW) OTO KUTTOPOTTAAO MO CUMMETEXEI OTN BlooUvBeon Twv

NITTApWYV 0EEWV, KAl TN CUUPETOXI QUTWY OTO OXNMATIOPO TwV HENBPAvWV.

Introduction to Nutrition and Metabolism, 4t edition, CRC Press, Boca Raton.
Presentation © copyright David A Bender 2007



O1 Bel0AeoTEPEC, OTTWC TO AKETUAO-COA £X0OUV TTOAU

upnAn evépyela udpoAuang
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Symbolic notation: B « /'

R—C—C C -

H, H \b
Carbon number: 3 2 1
® Y B «

CH3'M’W‘ CH2— CH2— CH2— CH2— COOH
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FIGURE 23.5 Fatty acids are degraded by repeated cycles of oxidation at the B-carbon and cleavage
of the C,—C; bond to yield acetate units, in the form of acetyl-CoA. Each cycle of B-oxidation
yields four electrons, captured as FADH, and NADH, which drive electron transport and oxidative
phosphorylation pathways to produce ATP.

Chapter 23  Fatty Acid Catabolism
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EIKONA 17-7 Zrdadia o§eiBwong Twv imapwv o§éwv. Z1¢dio 1: ‘Eva imrapd o&p
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Ta e- yetagEpovtal atro 1o avayuevo FADH2 otnv avatveuoTik aAucida,
MEOW Tou TTapayovTta ETF (Electron Transfer Flavoprotein)

Glycerol 3-phosphate

Intermembrane space
P-side

Complex |
/-*Fes—> FeS

FeS

t

FMN Matrix

/I\ N-side

FAD

Fatty Acyl CoA

Fatty acyl-CoA

FAD ETF, 4 ETF: UQ QH; H,O
v ot b Mitochondrial
Acyl-CoA oxidoreductase SR
dehydrogenase transport
FADH, ETF,, ETF: UQ uQ chain % 0y

oxidoreductase, 4 /\
O

H
|l 1.5 ADP
R—CH, —G'='C — C — SCoA +15P, L5 ATP
H FIGURE 23.12 The acyl-CoA dehydrogenase reaction. The two electrons removed in this oxidation
trans-A%-Enoyl-CoA reaction are delivered to the electron-transport chain in the form of reduced coenzyme Q (UQH,).

Figure 14.32 Reduction of ubiquinone (UQ) in the mitochondrial inner membrane by the flavoproteins NADH, succinate, glycerol 3-phosphate, and fatty acyl

CoA dehydrogenase.
Textbook of Biochemistry with Clinical Correlations, 7e edited by Thomas M. Devlin © 2011 John Wiley & Sons, Inc.



MINAKAZ 27.1 O1 KUPIEC avTIOPGOEIC oTtny OLEIBWOoN Twv AINCPWY OLEW

BAua | Avtidpaon "Evduuo
1 AINopd oEU + CoA + ATP = Akuno-CoA + AMP + PP, LUVBETAON Tou aKuno-CoA (yvwoth ¢ BEIOKIVA-
on AINap®V 0EEwV -Niyaon Ainapou o&€oc- CoA)*
2 Kapvrtivn + akuio-CoA = akufokapvitivn + CoA Akufotpavogepaon | kai Il Tng kapvitivng (yveoth
kal w¢ nafutoUAotpavogepdon | kai Il Tng kapvi-
Tivng)

3 AKUNO-COA + E-FAD — trans-A?-evoUno-CoA + E-FADH, | A@udpoyovaoeg Tou akuio-CoA (apkeTd €viuua
WE EEEIBIKEUON WC NPOC TO MNKOC TNC aAucidag)
4 trans-A2-Evo0no-CoA + H;0 = L-3-udpo&uakuio-CoA Yéataon tou evolno-CoA (yvmoTh Kal WE KPOTw-
véon i udpoAUAoN tou 3-UdPOEUakUNO-CoA)

5 L-3-Y6poEuakuno-CoA + NAD*= 3-Ketoakuno-CoA Apudpoyovaon tou L-3-ubdpoguakuno-CoA

+ NADH+H*

6 3-Ketoakuno-CoA + CoA — aketuno-CoA + akuno-CoA B-KetoBeiondon (yvwoth kal we 8giondon)
(UIPOLERL UG 000 Gropu GvBuukw)

*AlyGon nou oxnuaTiZel AMP.

T Tymoczko, Stryer-Bloxnueia-Baotkég Apxgg >
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Biochemistry, Sixth Edition
Reginald H. Garrett, Charles M. Grisham

Ta évlupa tng oéelbwong twv AO
elvol opyavwpeva o€ Eva
TLOAUEVIULLKO
ZUoTNUO IOV EVTOTL{ETOL OTLG
HEUBPAVEC TWV pHtoxovépiwv Kal
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aAuoida.
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KACT : B-keTo-0€10AdON

Chapter 23  Fatty Acid Catabolism



Meta ano tov 1° kUkAo B-oécidbwong :

0

(CH2)7 /C\ /C.\c /.C\t /JCl CoA

H \
e N N\ B

-

HC(Cth /C\ /,\ /C\ /CoA
3

(CH2)7 C 0A
he \ﬁ/ N
2

Figure 27.6
Biochemistry: A Short Course, Third Edition
02015 Macmillan Education

1 To palmitoyl-CoA (C16) petatpenetatl oe myristoyl-CoA (C14)

0 Kabe emopevoc kUkAo¢ ameAeuBepwvel akoun eva Acetyl-CoA

O Apa, yia tnv Anpn oéeidwon tou palmitoyl-CoA (C16) amattouvtal
7 KUKAoL oL ortoiol armeAeuBepwvouv cuvolika 8 Acetyl-CoA :

Palmytoyl-CoA (16C) +7 FAD +7 NAD*+7 CoA+7H,0 ——>
8 Acetyl-CoA + 7 FADH, + 7 NADH + 7 H*



AMNOAOZH kaBe kKUKAoOU : yia KAOe akeTUAO-COA TTOU AMOMAKPUVETOL

|

ICH3 CH3 CH3 ([:H?’ (|:H3

(CH,),  FADH2 (CH2 (CH NADH e CoA (CH )n

y - 2/n NAD* 2/)n

)

CH, FaD '/ § HC OH / C 0

CH, H, SCoA

(':_ o fatty acyl CoA ('3 0 enoyl CoA hydroxy-acyl CoA thiolase

'~ dehydrogenase 7 hydratase (f O dehydrogenase | CH3 Fatty

SCoA SCoA SCoA SCOA (|: O acyl-CoA
Acyl-CoA A2-trans- B-hydroxy- B-keto- SCoA

enoyl-CoA acyl-CoA acyl-CoA acetyl-CoA

ovayovtat :

» 1x FAD (mou Ba anodwoel 1.5 x ATP)
» 1 x NAD* (tou Ba anodwoel 2.5 x ATP)
KaBe acetyl CoA anodideL otov kUkAO tou Krebs ertimAéov 10 x ATP

(3x NADH, 1x FADH, 1x ATP)
NMPOZOXH!!! :
2 pwodopikot deopol katavaAwbnKav apxLKA KAt TNV EVEpyoroinon
(ouvieon Auto-akuA-CoA)



AMNOAOZH B-oécidwon¢

* Nooa ATP (a6 to maApwtiko, C16) ; (amo 7 kOkAoug B-o&eidwonc)

16 6 5 < 3 2

Palmitoyl-CoA +7 FAD* +7 NAD* + 7 CoA + TH,O0 —» 8 Acetyl-CoA + 7 FADH, + 7 NADH + 7 H*

(16C) o 7NADH:7x2.5ATP=17.5 ATP
o 7FADH,:7 x 1.5 ATP = 10.5 ATP
o 8 Acetyl-CoA (og kUkAo Krebs) AINOYN 8 x 10 ATP = 80.0 ATP

JUuvolo = 108 ATP

[l F01 Equations for the Complete Oxidation of Palmitoyl-CoA to CO, and H,O

ATP  Free Energy

Equation Yield Yield (k]/mol)
CH;(CH,)14CO-CoA + 7 [FAD] + 7 H.0 + 7NAD™ + 7 CoA — 8 CH3;CO-CoA + 7[FADH;] + 7NADH + 7TH"
7 [FADH;] + 10.5 P; + 10.5 ADP + 3.5 0,— 7 [FAD] + 17.5 H,O + 10.5 ATP 10.5 320
7NADH + 7TH* + 17.5P; + 17.5 ADP + 3.5 0,— 7 NAD" + 24.5 H,0 + 17.5 ATP 17.5 534
8 Acetyl-CoA + 16 O, + 80 ADP + 80 P, —— 8 CoA + 88 H,O + 16 CO, + 80 ATP 80 2440
CHj;(CH;),4CO-CoA + 108 P; + 108 ADP + 23 O, — 108 ATP + 16 CO, 4123 H,OW CoA 108 3294
Energetic “cost” of forming palmitoyl-CoA from palmitate agd CoA  —2 —-61

Total 106 3233




H ocidwon twv AO gival onUavTIKn TTNYN EVEPYEING
Kal «<H20» yia kaTtroia €idn




Eldkec MepumTwoEeLg

o Aumapad ofea pe C2v+1
s AKOpeoTa (cis) Autapd ofca

e a- ofeldwon



Auapa o§éa pe C,, .,

(a1Té QUTIKOUG , BaAACTCI0UG OPYQAVIOHOUG)

(1) KapBoguAdon
TOU TTPOTTIOVUA-COA
MNXAVIOUOG TTAPONOIOG

NG KapRBoguAdong

TOU TTUPOTAQUAIKOU.

(2) Mia empepdaon
MeTaTpETTEl TO D-methyl-
malonyl-CoA o¢€ L-

(3) Mia poutdon pe
OuvEVCUNO TNV
KoBaAapivn (Birauivn B12)
MeTaTPETTEI TO L-methyl-
malonyl-CoA o€
NAekTpUAO-COA.

(o)

I
H—C—H HsC JI\ CoA
| \c S/
H—C—H H;
| Mpomiovulo-CoA .
C Propionyl CoA
VAR SR e
CoAS O
' O petafoAlopnog tov
— ATP .
kapBofuvAdaon ( rivn TI'.pOTI'.lOVI.KOU
pomovuAo-CoA x"“ ok . o
> ADP + OUTTOLLTEL ETIUTAEOV
H t™n dpaon 3 eviLpwv.
H—C—H
O |
C—C—H
o | D-MégBuAo-pnAovuro-CoA
C
N
ums} O O\ /O
C—CH,—C
/ AN
R 0 S-CoA
pEBLAO-pNAOVLA :-( )\ Malonyl-CoA
H H
| e O\ l
H—C—H o “" /C—C—H
O\ ~ ~ COA'S ‘
- L }‘\-\" Ar)" L~
/C C H p Ouvio- H (’ H
CoA-S C pnAovodo-CoA C
®) O g D
L-MgBuAo-pnAovuro-CoA HAgkTpulo-CoA

EIKONA 17-12  O&eidwon Tov mpomovulo-CoA ov wapayerar amé ) B-o8ei-
Sdwon Mimapev offwv pe wePITT6 apiBpd atépwv avBpaka. H akolovdia avri-
dpdoewv epapBaver kappolulimon Touv wpomovwlo-CoA oe D-pebulopnAovu-
Mo-CoA kan petartpotri Tov TeEAevTaiov 0t AeKTPLAO-CoA. AuTr| ) peTaTporri po-

BernlDEvrer crrienclenem vy Ty e 1 aicQin daamninwudna oA vy avvndnnDelvrevt ovrrds



|t VIETATPOTIN TTUPOCTAPGUAIKOU GE OGONCGIKO

KapBoéuAdon
rou lNupootapuAikou

ATP+H20  Biotivn-CO, cooH

COO- |

| C=0

C=0 |

| CH2

CH3 ADP + Pi |
COO-

Ocalogikd

TTUPOOTAPUAIKO

**** H ANTIAPAZH A AMBANEI XQPA 2TA MITOXONAPIA ****

To oaAogIKO ptTopEi va HeTABOAIOTEI

gite oTov K. Krebs
€iTE KATA TNV YAUKOVEOYEVEDH




MetaBoAkn Tuxn tou nAektpuAo-CoA.

CO, _.._,,,\\ Pl Pyruvate

To nAektpulo-CoA ToU MPOEPXETAL OTLO
O&eidbwon A.O pe (2v+1)C pmopei va :

Amino
i Acetyl-CoA Fatty o , .
ac‘;if X B ¢ a) xpnowuornownBei otnv yAlukoveoyeveon
\§ 4 (ard o€ahofiko)
Glucose Oxaloacetate Cholesterol
5 o / / % B) va petatparnei o€ PNAKO KoL GTNV CUVEXELA OE
e Citrate NMupootaduAikd pe To MNALKO EVIUMO KoL 0T CUVEXELD
Phenylalanine
Tvrosine (013 OLKETU}\O 'COA
o \\
Fumarate Isocitrate

COO NADP* NADPH + H® COO"

| |
CHOH \ / -
o-Ketoglutarate | =0

+
‘:\\ CHZ MNAIKO €viupo (l-:H; C02
\‘\\ | '
Porphyrins / W co0?
/ Amino p .
) MnAiké MupooTagpuAiké
[spleucine acids (@)
QTI( h ionine CO,
A€ 0dd-chain (¢) 0= COA SH +
N

fatty acids AD* TP NADH 0) S-CoA

C hpoate, o =

| pyruvate de \(llfl)‘uAl(xFL‘ I

CH3 complex (E, + E, + Ej) CH3

Pyruvate Acetyl-CoA

AG'° = —33.4 kJ/mol



Ta StakAadiopeva aa leu, lle, Val * Hoéeibwor toug cupPaivel o pueg,
Arnowo8opoUvtal enionc ot AUT LOTO vedpoug, eykepato
HAektpulo-CoA
CO, _\ _— Pyruvate e Avtidpaon opola pe 0€eLd
arnokapBofuAiwon nupootaduAikov

| (apubdpoyovaon a-KeToEEwv)

Amino , ,
acids Acetyl-CoA Fatty = MetaAl\aelc tng odnyouv o€
»%‘ acide aoBEVELOL OUPWV HE XOPOKTNPLOTIKA
_ Y ooun odpevdapou (maple syrup)
Glucose Ox/algacetate Cholesterol
Asparate Malate Citrate
Phenylalanine _
5 o, SRS Isoleucine 0 C|H3 0 0
lyrosine S Hellionine . . ehcze” — —ooc—cH—c” 3. -00C—CH;—CHz—C"
> Valine S-CoA Ns-CoA N5-CoA
Fumarate Isocitrate Propionyl-CoA (MethymaonyCoA Succinyl-CoA
\ -
inate *ooc—clH—/o
: No-

Methylmalonic acid accumulates
in tissues, blood, urine

o-Ketoglutarate
‘% FIGURE 1 Children with a mutation (red X) that inactivates the enzyme

methylmalony-CoA mutase cannot degrade isoleucine, methionine,
threonine, and valine normally. Instead, a potentially fatal accumulation of
Amino methylmalonic acid occurs, with symptoms similar to those of ethylene

acids glycol poisoning.

Succinyl-Co/

i

Pgrphyrins

[soleudine
Methionine
Valine

Odd-chain
fatty acids



1 /
£C

~S-CoA
< ’ - 3
s Akopeota (cis) ..
) ) EvaiAo-CoA
Aunapa oéEa R
e 3 AkeTLAO-COA
O v
| H H o
HaC /CH2 /C 12 / —— '\/C//
e W e W i i ¥ ~
\(CHz)n \CHz \S-CoA S-CoA
Fatty acyl CoA | u)\o-CoA
ioopepdon A°, A’-evoiAo-CoA
FAD
\ Acyl CoA v
/ dehydrogenase H //O
/’/ ,/ /’/ ’/ l,/ C
FADH, v Y, P S i ; ~ S-CoA
H @
T ii 7\0-COA
1;C C C B-o&eidbwon
(révre KOKAOI)
\(Cg \?/ \S-CoA |
H 6 AkeTUAO-COA

Az-trans-enoyl CoA EIKONA 17-10 O&idwon evog povoakopeotov hirapov offos. Ebw, ws mopd-

derypa xpnopomroieitar To eAaiké 080, L6 poper eAadro-CoA (A°). H ofeidbwon
mpodToBETE TN Spdion evés emmpéoBeTov ev{ipou (10opepdon Tav evodAo-CoA),
10 oTol0 avadiaTGooel To HITTAG deopd, peTaTpémovTag TO Cis 100pEPES OE trans
I0OPEPES, Evar KavovIKG evDiGpeoo Tng B-o&eidwong.



H B-oécidwon Twv (cis) - akOPECTWV AITTAPWYV 0EEWV

(B)

O .
4 3 cis-A3-
/\/\/=\/—_\)l\ enoyl-CoA
SCoA
2
aTTaITEl ETTITTAéOV
TN 6pdon HIag
loopepdaong.
Y 4 2 trans-A2-
y SCoA enoyl-CoA
/\/\/W\/\Ir _3
O

"H B-o¢eidbwon Eekvael amno to 2° BApa.



H B-o&eidwon twv cis-akopeotwv Atmapwv o¢Ewv
EeKwvaeL oo to 20 BRpa

| | g

Ths FADH2 12 1o s NADH @ T8 GHa

(CH)n (CHp)y 2 (CH)y ) (CHz)n COA (CHy),

ch, M { CH \ HE-oH NAD™ / c=0  \ C=0

CH CH CH CH SCoA

S_¢ fattyacyl CoA K. enoylCoA T2 hydroxy-acyl CoA 'L'2 thiolase

7~ dehydrogenase 7~ hydratase ~ ©=O  dehydrogenase ©~ CHs Fatty

SCoA SCoA SCoA SCoA b=p acyl-CoA

Acyl-CoA A2-trans- B-hydroxy- B-keto- éCoA

enoyl-CoA acyl-CoA acyl-CoA acetyl-CoA

Kat apa mapayetat 1 FADH2 Awyotepo



a- oéeidwon (ota nepoévowuatia)

CH;,4 CHj
| |
CH;—(CH— CH, — CH, —CH,); — C = CH — CH,OH

Phytol

l

(I:H3 CH;
CH3—(CH— CHy— CHy —CHy)3 — CH — CHy—COO~

Phytanic acid

|
Hz()w Phytanic acid a-hydroxylase

CHg CHgq
CHg —((llH— CHy —CHy —CHy)g — (]IH — CH I
o
-% Phytanic acid a-oxidase

CHj CHg (o)
| | 4
CHyg—(CH—CHy — CHy —CHy)3— CH — C\
Pristanic acid (O
ATP + CoA
Acyl-CoA synthase
AMP + PP

CHg o CH; O
| K | "

CH3;—(CH—CHpy CHy —CHy)3——CH—C—SCoA
J Six cycles of B-oxidation

CH; O o)
| Il |

e AwakAadiopeva Aut.of€a (Le peOUAO-OpASEC),
OTIWC TO GUTAVLKO 0EV, UTIAPXOUV OE YOAAKTOULKA
(mpoiov dldomaong Twv YAwpoduAAwv)

* Yépoéuliwon otov C, , mapaywyn
a-udpou-putavoiA-CoA, 1o omoio PeTA amo
0&£16wOr) TOu 0€ PLOTAVIKO atkoAouBel B- ofeidwon

* Otav to putaviko AEN petapBoAiletal
(Aoyw EAAelPng evipou vdpotuAiwonc)
TIPOKAAEL VEUPOAOYLKEC TTOBAOELC.

CH3—CH—C-—SCoA * CH;—C—SCoA * CHg— CHy;— C—SCoA
Isobutyryl-CoA 3 Acetyl-CoA 3 Propionyl-CoA



6
s 5 Ketone
£ A bodies
E’ Glucose
o 3
G
& 2
° Fatty
a ! acids
0 2 4 6 8
Days of starvation

Biochemistry: A Short Course, Third Edition
© 2015 Macmillan Education



Plasma metabolic fuels

Glucose

Fatty
acids
| | |
0 2 4 6 8

Days of starvation

Plasma level (mM)

FFFFFFFF

mmol /L fasting
glucose 3.6
free fatty acids 1.15
ketone bodies 2.9
o = 2°
S~ o —
° E 1 8 4
S S =
E wn 038 n 3
o 2 2
" g 0.6 -,
: Z o4 8
& & 2
o 02 [
q&: 0 Lo
glucose free fatty acids ketone bodies

Introduction to Nutrition and Metabolism, 4th edition, CRC Press, Boca
Raton. Presentation © copyright David A Bender 2007



KETONOZQMATA (oaketofiko kat B-udpofu-BoutupLko KoL aKETOVN)

*YSoatodlaAutd mapaywya tn¢ oéeidwonc twv A.o.
*>uVOETOVTOL 0TO ATIIOLP Kol oTtal VEDPA KATA TNV MOPATETAUEVN aoLTiaL.

Glycolysis
FA Oxidation 3 acetyl CoA’s
Some Amino Acids
HMG-CoA
\»as:etyl_CQA ____________________

3-hydroxybutyrate «— acetoacetate — acetone N KETONOXZQMATA
LiverTissue | e |
Peripheral Tissues

"\, excreted _J | \ exhaled
by kidneys from lungs

f-hydroxybutyrate «—— acetoacetate

Peripheral
2 acetyl CoA’s FA Synthesis or | _o0,
TCACycle |3 -3
0000 ’

*Tol KETOVOooWHOTA «EEAYyOVTALY QO TO AMAp,
*LUEow TNS KUKAOodopiag Tou aipatog otoug aAAoug Lotoug,
*OTIOV KOlL JETATPEMOVTOL KOl TLAAL 0 aKETUAO-COA



2YNOEZH KETONOZQMATQN
(untpa uttoyovépiwv)

Thiolase
CoA

o ﬁ_m_,_ﬁ_ S o 2 acetyl-CoA xpnotponotOnkav (teAtka) kot
TngaceylCoa o 2 CoA amneleuBepwOnkav

HMG -CoA synthase

o e  © * H BeloAaon eival Eviupo tng B —o&eldbwong
'o—g—mz—r:,—(:ng—l!—srm
OH

3-Hydroxy-3-methylglutaryl-CoA (HMG-CoA)

= OL2 npwteg avtldpAoeLc amaviolv otn ocuvOeon
NG XoAnoTEPOANC

" To ketovoowpata (aketoélko kat B-udpotu-Boutupilko

i i KUKAODOPOUV OTO QLU0 XWPELE CUUUETOXA TIPWTEIVWV)

CHC —CHy~C — O~

Acetoacetate

B-Hydroxybuty
CO.y NADH NAD+
+ H'
O H
Il

(0]

rate dehydrogenase

I
58— C — CH, CH,—(I:—CH,—-c—O‘

Acetone OH
B-Hydroxybutyrate

$.26 The formation of ketone bodies, synthesized primarily in liver mitochondrnia.



ArmrooTayovidio =

HmarokvTrapo
AKeTOEIKO,
D-B-vdpofufouTupikd,

P %KET%&] P - 1O QKETOEIKG KO TO
D-B-vdpofupouTupiké
e€ayovran wg nyn

205 IXNHaTIOPGS EVEPYEIOS VI TNV KApdId,
;‘013;':{‘:)‘\’, TOUG YPOHHWTOUS HUS,

EYKEQaAO

ANITTAPQ sy Acertyl-CoA
OEéa B_O&Wn
O&aroikd

KokAog
KITPIKOU

TOUG VEPPOUS KOl TOV

2HMAZIA
KETONOZQMATQN

*H mapoywyn Ko
eCoywyn Twv
KETOVOO W ULATWV
areAevBepwvel CoA
1ovu €lval anapaitnto
yLoL TN OUVEXLON
Tncg B- oéetbwoncg twv

05£0g , ,
Autapwv o&Ewv oTo
VEOYAUKOYEVEOT)
H yAuk6dn e€ayeTan wg r']T[ap
Muokédn e KAUOIHO YIQ TOV £YKEPOAO
Ko GAAOLG 10TOUG
¢ *MPO3OXH !!

EIKONA 17-20  Zxnpamopos kai e§aywyr) KETOVOOWPATWY aTro 10
TAOTAOEIS TTOL TTPOdGyouy Tr) YAukoveoyéveorn (ave§éAeykrog diafii

imrap. O ka- , ,
@,y&wﬁgta KETOVOOWHUATWYV OTO OLpa \

wpévn TpéoAnyn Tpogrs) emPpadivou Tov KikAo Tov kiTpikol offidkKafidBpadeia alomoinong toug amo
vTag 0o IKG) kan emrdryouv Tn petaTporrr] Tou akeTuAo-CoA oe 0K£TO%.J€ @touc) pnopel va tpokahéoel

vév{upo A mov amedevBepaveTan emiTpémel T ouvexI{opevn B-o&eibw

mapav o&wv.

K%qta%ﬁ\é'wcn (ntwon pH tou aiuaroc)



H MetaBoAwkn tuxn tov AketuAo-CoA

Acetyl group

B-Mercaptoethylamine
residue

Adenosine-3'-
phosphate

Pantothenic 2
acid residue

Acetyl-coenzyme A (acetyl-CoA)

. O=EIAQZH
KUkAocg Krebs

Il. BIOZYNOEZEIZ

Ill. KETONOZQMATA
CH_;—(IIJ—CH_;

O
Acetone
/O
CH;—C—CH,—C
I o
O
Acetoacetate
OH
| /O
CH;—C—CH,—C
| N
H O

p-B-Hydroxybutyrate



