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AITTapa o¢Ea (KOPETUEVA, AKOPECTA)

ITINAKAX 8.1 Kowd BiroAoyikd Aitrtapd oféa

Ap1Bndg Kownh Fuvotnpatikn Zoppolo Aopn
atdpwv ovopaoia ovopaoia
avlpaxa

Kopeouéva hirrapd o&éa

12 Adaovpikd 00 AwSexkavoikd ogo 12:0 CH,(CH,),,COOH
14 Muvpiotikré 0&0 Ageraterpavoikod o§v 14:0 CH,(CH,),,COOH
16 [TaApitikd ogo Aerae€avoiro ogv 16:0 CH4(CH,),,COOH
18 Sreanxd o€ A£KAOKTAVOTKG 0D 18:0 CH,(CH,),,COOH
20 Apax181ké og0 Ewxooavoiké og0 20:0 CH,(CH,),sCOOH
22 Bexevikd o€0 Ewxoo18vavoikd ofv 22:0 CH.(CHL.). .COOH
24 Aryvokepiko Eikootiterpavoikd o0 24:0 CH,(CH,),,COOH

Axopeora hinapd oféa (6ot o1 &Aool Seopot eivai cis)

16 [TaApiteAaird o§0  9- Aekaefevoikd og0 16:1* CH,(CH,),CH=CH(CH,),COOH

18 EAaiké o0 9- AeKAOKTEVOTIKO 080 18:1 CH,(CH,),CH=CH(CH,),COOH

18 AwveAdaiké o€ 9,12- Aekaoktadievoikéd ofo 18:2 CH,(CH,),CH=CH(CH,),COOH

18 a-AvoAevikd 080 9,12,15-Aekaoktarplevoikd o 18:3 CH,CH,(CH=CHCH,).(CH,) ,COOH
18 Y-AvOAeviKO o0 6,9,12-Aerkaoktatplevoikd o&0 18:3 CH,(CH,),(CH=CHCH,)(CH,),COOH
20 ApaxiSoviké o€V 5,8,11,14-E1KOCITETpAevoiké o0 20:4 CH,(CH,),(CH=CHCH,),(CH,),COOH
24 NepBovikd og0 15-E1ko01teE00€pEVOiKO 080 24:1 CH,(CH,),CH=CH(CH,),sCO0OH

*To maApiteAdiré of0 propel eriong va nieprypagesi wg 16:149, oe pia ocbpPacn mov Xpnolpornoleital yia va emdsi€el tn O£on tov
SirAov eopon.



AITTapa o¢Ea (KOPETUEVA, AKOPECTA)
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TpiyAukepidia- TPIaGKUAOYAUKEPOAES (EOTEPEG YAUKEPOANG Kal 3 AITTAPWYV OCEWV)
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Ta dwodoAunidia yAukepoAng repléxouv duo Autapd ofca ouvdedepeva o YAUKEPOAN. Ta Autapd of€a pmopel va
SladEpouv petatv toug Kat cupBoAilovtal pe R1 kat R2. To tpito dtopo avOpoaka tnG YAUKEPOANG CUVOEETOL LE LA
dwodopikn opdada (oxnuoatifoviac pwodpatidiko ofv), To Omoio YE T OELPA TOU CUXVA CUVOEETAL e Eva AANO HLKPO
TIOALKO Hoplo (aBavolaplivn, xoAivn, oepivn, (vooLtoAn)
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2tn odlyyopueAivn, Suo udpoyovavBpakikéc aAuoidec ocuvdEovTtal e pa TTOALKN KEPAAN TTou armoteAeitol amno
oepivn avti yAUKeEpOANC.
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XoAnoTepOAN Kal OTEPOEIOEIC OPMOVEG
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2UvBeon oTEPOEIdOWYV, XOAIKWY OLEWV,
ICOTTPEVOEIOWYV, PUTIKWYV OPHOVWYV, KATT.
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MovTéAO uypouU HWoaikoU BIOAOYIKNG MEMBPAVNG

Phospholipid Bilayer
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MeTtaBoAouocg MNpwTteivwy, Zakxapwyv kai AImidiwv
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Ol TPIAKYAOITAYKEPOAEZ EINAI ANTOOHKEZXZ INMOAY
2YMITYKNQMENH2 ENEPIEIAZ.

H evepyelakn atrédoon atrd TNV TTARPN oceidwaon Twv AITTapwyv
o¢cwv gival Trepittou 9 keal/g og avtiBeon pe TI¢ TTEPiTTOU 4 Kkcal/g
YIO TOUC udATAVOPAKECKAI TIC TTPWTEIVEC.

H pyeyaAn autn} diapopa BepuIdIKAC aTTOdo0oNC OPEIAETAIl:

1.070 OTI Ta NITTAPQA OEEQ Eival JOPIA avNYUEVA O€ TTOAU HEYAAUTEPO
BaBuo kabwc Kai

2.070 OTI Ta TPIYAUKEPIDIa €ival un TTOAIKG Kal attoBnkeuovTtal o€
oXedOV Avudpn HopPPn, EVW OI UdATAVOPAKEC KAl OI TTPWTEIVEC WC
TTEPIOCOTEPO TTOAIKA POPIA, Eival EVUOATWHEVA.



AtToppo®pnon AITTWV GTA CTTOVOUAWTA
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g 7 2TO AETITO £VTEPO TA AITTIOIO TNG
P o\ TPOPNC APOU OXNUATIOOUV PE TN
=T intestine [l |1 BonBeia TwV XONKWV aAATwV
@ Bile salts emulsify \ MIKKUAIQ, TTETTTOVTAI ATTO TIC

dietary fats in the B R
small intestine, forming & 8% (&8,
mixed micelles. [o W AT

TTAYKPEQTIKEC AITTACEC O€
eAEUBePO AITTOPG OCEQ KAl
MOVOOKUAOYAUKEPOAEC.

@ Intestinal lipases
degrade triacylglycerols.



ATToppoPnon TwV AITTIOIWY TNC TPOPNG: ZXNMATIOUOGC XUAOUIKPWYV

MeTG TNV aTTOPPOPNCN TOUG, OI TPIOKUAOYAUKEPOAEC ETTAVACUVTIOETAI OTTO TA TTPOIOVTA dIACTIAONG KAl
ouokeuddovtal padi e GAAa MiTTidla Kal atTOAITTOTTPWTEIVEC YIA VO OXNUOATIOOUV TO XUAOMIKPA

Ta XUAOMIKPQA, aTTEAEUBEPWVOVTAI OTO AEUPIKO CUCTNUA KAl ETTEITA OTAV KUKAOQOpPIa TOU QigaTog, Kal
METAPEPOUV TA AITTIOIO OTOUC I0TOUC OTTOU Kal Ba XpnoiuoTToin@ouv.

2ToV AITTwdN 10TO KAl OTOUG PUG, Ol TPIOKUAOYAUKEPOAEC ATTOIKOOOMOUVTAI VIO AKOUN MIa gopd, o€ AiItTapd

0¢€a Kal HovO-aKUAOYAUKEPOAN e TN PorBeia TS MITTOTTPWTEIVIKAG MITTAONG, YIA TNV METAQPOPA TOUC OTA
KUTTOPA.

AY NOZ KY TTAPA BAENNOIONOY

TpuakKuAoyYAUKERLOLO ArAa AdTTola

Kal TIpWTEILVEC
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Mpocg
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ETTIoKOTTNON TOU KATARBOAICHOU TWV AITTAPWYV OEWV
O peTABOAIONOC TV AITTWV EEKIVA YE TN DIACTTACT TOUG 0€ YAUKEPOAN Kal EAEUBEPa AITTAPA OCEQ.
H yAUKEPOAN PTTOPEI VO PETATPATTEI € TTUPOOTAPUAIKO ) YAUKOLN oT1o ATTaP (YAUKOAUGON ) YAUKOVEOYEVEDN)

Ta AIrapd o€a aPou TTPWTA EVEPYOTTOINBOUV OTO KUTTAPOTTAQOUA, UE KATAVAAWON EVEPYEIAC ICODUVANNG
U0 popiwv ATP, yeTagpEpovTal 0TN JITOXOVOPIOKA MATEA, OTTOU Kal 0EEIdwVoVvTal.

A) Evepyotroinon: To kapBocuAio otn B€on C1 Tou AITTapouU 0&E0C evEPYOTTIOIEITAI JE TTPOCOECN OTO
ouvévCupo A (CoA) pe attoTéAeoua TO oXNUATIONO Tou akUAo-CoA.

B) Avtidpdaoeig TTARpoug o&eidwong Twv Airtapwyv oEwv oe CO, kai H,0:

Oceidwon Twv AITTapwV oCEWV Jakpac aAuaidag o€ akeTUAO—COA ([B-o&eidwan).

O¢eidwan Tou akeTuAo-CoA e CO, aToV KUKAO TOU KITPIKOU OGEOG.

MeTa@opda NAEKTPOVIWV ATTO AVNYMEVOUG POPEIC NAEKTPOVIWY OTN MITOXOVOPIOKA AVATIVEUOTIKN aAuaida.



MeTaBoAIouOC ['AuKEPOANC

Evw ta AITTapa og€a ueTa@EPOVTAl OTOUG
TTEPIPEPIKOUC I0TOUC YIA TTEPAITELW
0¢eidwan, N YAUKEPOAN TTOU TTPOKUTITEI
a1To TN ANITTOAUC N TTPOCAQUBAvVETAI ATTO
TO NTTOP, OTTOU PWOPOPUAIWVETAI KAl
0CEIOWVETAI TTPOC PWOPOPIKN
OIUDPOCUAKETOVN, OTTOTE KaI EICEPXETAI
TOOO0 OTNV YAUKOAUTIKI TTOPEia 000 KAl
OTn YAUKOVEOYEVEDN.
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Glycolysis

Glycerol

L-Glycerol
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Dihydroxyacetone
phosphate

p-Glyceraldehyde
3-phosphate



To ouvevCupuo A evepyoTrolel Ta AITTAPA OceX
TTPOC ATTOIKOOOUNON

Ta AiTTapda og¢€a oceidwvovTal oTa pIToxovopla. MNpiv Opwe e1I0€ABouv 01N
MITOXOVOPIOKNA UNTPA, TTPETTEI TIPWTA VA evepyoTToinBouv, dnAadr) va
OXNMOTIOTEI EVAC BEIOECTEPIKOG DECHOC LUETACU TNG KapBoguAouadac Tou
NITTOPOU 0CE0C Kal TNG 0oUuAPpudpulouadac Tou HCoA .

H avTtidpaon evepyoTtroinong atraitei Tn d1adoTraocn OUO dEONwWY UWNnANG
EVEPYEIOC, KAl KaTaAueTal atro 1n ouvBetaon Tou akuAo CoA , cUuupwva Pe
TNV TTAPAKATW avTidpaon:

NN 000 + CoASH T ATP — NN NN N (O —SoA + AMP + @

|
AG®yia ATP —> AMP + PP :_32,31‘_&11 0 HZON
mo
AG® yia 00v0e A0-CoA = 43152
1'r"](:[ ouUvoeon aguAo-wv.o —_ TOol m P P
kJ
KaBapd AG® = 08— AGe = _3369

mol > mol



H B-oceidwaon mTepiAauavel pia etravaAauBavopevn aAAnAouyia
TEOOQAPWYV AVTIOPATEWV
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MARPNG ogeidwon Twv AlITrapwyv ogEwv oe CO, kail H,0
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ADP + Pj ATP

2 & KABg KUKAO avTIdOpdocewyV TG B-0écidwong Twyv
AITTapwyv ogEwyv TTapAayovTal
1 FADH2, 1 NADH ka1 1 akeTuAo-CoA.

To oxnuaTi{Opevo akeTUAO-COA atroikodouegital Aueca
MEOW TOU KUKAOU TOU KITPIKOU OZEWG.

Ta avnypéva cuvévCupa NADH kai FADH:2
ETTavVogeIdWVvoVvTal NECW TNG AVATTVEUOTIKNAG aAUCidag.



Evepyelakn atrodoon atmo TNV o¢eidwon Tou TTOAMITIKOU

H atroikodopunon Tou TTaApITIKOU 0§€0g (C16H3202)aTtraiTei apXIKA TNV EVEPYOTTOINOCT) TOU O€ TTAANITOUAO-COA,
TO OTTOIO0 OTN CUVEXEIX OIACTTATAI ME 7 KUKAOUG 0&Eidwong, apou oTov 70 KUKAO To C4-KETOOAKUAO-COA
BcioAueTal TTPOG dUO HOpIa aKETUAO-COA. Aedopévou OTI o€ KABE KUKAO B-0&eidwong TTapdayovTal atmro Eva
popio NADH kai FADH2 n cuvoAikn avTtidpaon diaoctraong Tou TrTaApITouAo-CoA givai:

TTAAMITOUAO-COA + 7FAD + 7NAD* + 7H,0 .
8 akETUAO-COA + 7 FADH, + 7/NADH + 7H*

EtTropévwg €Xoupe

8X 10 ATP= 80 ATP amré tnv o&eidwon Tou akeTuUAO CoA NECW TOU KUKAOU TOU KITPIKOU 0&£0G,
7X 1,5 ATP=10,5 ATP a1 tnv eravogeidwon tou FADH2 kai

7X 2,5 ATP= 17,5 ATP amé Tnv eravoéeidwon tou NADH

ouvoAo 108 ATP.
Ag@aipwvTtag Ta 2 ATP 1TOU KATAOVOAWONKAV YIO TNV EVEPEYOTTOINOT TOU TTOAMITIKOU

TTPOKUTITEI KAOAPO evepyelakd 6peAog 106 ATP.



210 TEAIKO Bripa TG B-oceidwaong Ta AITTapa ocea
LUE TTEPITTO aPIOUO atTodidouVv TTPOTTIOVUAO-COA

To TpoTTIoOVUAO-COA £I0EPXETOI OTOV KUKAO TOU KITPIKOU

Iil 0&£og apou petatpatrei oe NAEKTPUAO-COA wg £ENG:
H—CI—H
H—C—H &
| Propionyl-CoA
C
A O
CoAs O
HCO3 ,
_ To rpoTTiovuAo-CoA KapBogUAIWVETAI HE
propionyl-CoA ATP kaTavdaAwon ATP atré Tnv kapBoguAdon Tou
carboxylase | biotin mrpotriovulo CoA
ADP + P,
H
H I H
= 0\ (IZ
L =t
0/ | p-Methylmalonyl-CoA
/5N



I
-8 H—(IZ —H
\C g —H
of | p-Methylmalonyl-CoA
/SN
CoA-S (o)

To D-peOuAopnAovuAo-CoA HETATPETTETAI OTO L-ICONEPEG

methylmalonyl-CoA || * r 04 eiven amrapaitnTn aut N petatpoTi;

epimerase
H H
| coenzyme o |
H—C—H B Se-Cc—n ,
o 12 / To L-peOuAopnAovulo-CoA PETATPETTETAI OE
B L T methyl- Con=> NAEKTPUAO-COA e pia avtidpaon evOOUOpPIaKNG
/c (|: “ I ch A H_?_H METABEONG TTOU KATAAUETAI ATTO TN JOUTACT) TOU
oA i i C peBuAounAovuro-CoA, n oTroia TrEPIEXE! WC
-o/ \o R . 0/ \0 ouvév{upo TNV KoBaAapivn,

EVa TTOPAYWYO T ITaupivne B1a.
L-Methylmalonyl-CoA Succinyl-CoA paywye mg Birapivag



Ta AITTapa 0¢Ea 0&EIdWVOVTAI ETTIONG OTA
UTTEPOLEIDIOOWHATO

Av Kal n Kupia 0€on ogeidwong Twv AITTapwyV 0{EWV oTa (WIKA KUTTAPO €ival N HITOXOVOPIOKA MATPA KAl
GAAQ KUTTOPIKA SIOUEPICHATH OTTWG T UTTEPOLEIDIOCWHATA TTEPIEXOUV ETTIONG EVIUMA IKAVA va
ocidwvouv Ta AITapd ogéa og akeTUAO-COA.

Mia onuavTiKi di1a@opd HETASU TNG 0&Eidwong oTa MITOXOVOPIA KAl AUTHG OTA UTTEPOSLEIDIOCWHATA Eival
N IKOVOTNTA TWV OEUTEPWYV VA BIACTTOUV AITTAPd 0&Ea e TTOAU HAKPIEG aVOPAKIKES AAUCIOES OTTWG TO
£10001EAVIKO 08U (26:0)

N AITTapd o&€a pe SIOKAASIOHEVEG AAUCIOEG OTTWG TO PUTAVIKO KOl TO TTPICTAVIKO 0&U.

AuTd Ta AIlyOTEPO KOIVA 0&€a TTou AapBdavovTal ME T S1aTPOoP ATTO YOAOKTOKOMIKA TTPOIOVTA, TO AITrog
TWV MNPUKACTIKWY Kal Ta Ypapla KataoAifovrtal pe Tn BonRdsia emIrpOoOeTWY EVCUMIKWY CUCTNHATWY
og AiITtapd ogéa pe Bpaxutepeg aAucideg, KOBIOTWVTAG TA £TOT KOAUTEPO UTTOCTPWHATA Yid
MITOXOVOPIaKN B ocidwon).

MCOOH Phytanic acid
WCOOH Pristanic acid



2TO PUTIKA KUTTOPA, N KUPpIa BEon 0geidwong Twv AITTapwyVv ogEwvV eV gival Ta
MITOXOVOpPIa aAAd Ta UTTEPOEEIdIOCWHATA | TO YAUOSUCWHATA

Mitochondrion Peroxisome/glyoxysome
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ATP o H,0 + —02

| .
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/ N\

C
| S-CoA
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H20 — (—'_ H20
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R—C— CH;— 0

| NS ol
H

NAD*
)Respuratory( 2! . NADH exported
chain NADH NADH = for reoxidation

n—c—CHz—c

/\\

S-CoA

CoASH \i,— CoASH
(0]

=
R— C\
S-CoA
+
CItr(IiC #0 Acetyl-CoA
acid === CH;—C ===% exported

cycle S-CoA

H odcidwon ota utrepogeidiocwpara diapEPEl ATTO TNV
B ogeidwon oTnv apxIiKn avtidopaon apudpoyovwong.

Ta nAekTpdvia TTpocAapupdavovTtal AuECA ATTO TO

MOPIOKO 0§UYOVO Kal OXI HEOW TNG AVATTVEUOTIKAG
aAucidag.

To Trapayopevo H,0, diacTrdral amrd Tnv KataAdon o€
VEPO Kal o{uyovo.



Lipid droplets -==—

Hepatocyte

Aretoacetate,

D-8-hydroxybutyrate,

acetone

CoA ™

Fatty

acids — Acetyl-CoA

B oxidation

citric
acid
cycle

\ gluconeogenesis

Oxaloacetate

Glucose

ketone body
formation

2XHMATIZMOZ KETONOZQMATQN

— Acetpacetate and
D-8-hydroxybutyrate
exported as energy
source for heart,
skeletal muscle,
kidney, and brain

Glucose exported
p as fuel for brain

and other tissues

2& OUVONKEG TTOU TTPOAYOUV T YAUKOVEOYEVEDT)

(Tr.X. TTEPITTITWON VNOTEIOG, OTTOU TTAPATNPEITAI

augnuévn AITéAuon, pn eAeyxXopuevog di1aBnTng) n TaxuTnTa
TOU KUKAOU TOU KITPIKOU 0&£0G EAATTWVETAI YIOTI

TO 0§aAO&IKO KaTAVAAWVETAI YIa TNV TTapaywyn YAUKOINnG
Kol OUVETTWG O¢gv gival S1a0€010 yia Tnv avTidpaon
OUMTTUKVWONG HE TO akeTUAO COA

‘ETol1, n repicoela akeTUAO-COA HETATPETTETAI OE AKETOEIKO,
evw 10 H-COA emiTpétrel TRV ouvéxion TnG B ocidwong Twy
AITTapwV ogEwv.
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Ta KETOVOOWMOTA TTOPAYOVTOI OTO NTTOP ATTO TO
aKeETUAO-COA o€ Tpia BAMaATA.
H ouvoAIKn avTidpaon givai

2 aKeTUAO-COA — akeToCIkO + 2 H-CoA



KeTovoowpuaTa

Katw a1rdé auTtég TIg ouvlnkeg, To akeTuAo CoA C H3 c C H 3
EKTPETTETAI TTPOG TOV OXNMATIONO OKETOEIKOU, "
TO oTroio avayeral og D-3-udpououTupiKkO 0U 0

Etreid 10 aKeTOSIKO gival Eéva B-KETOEU u@ioTaTal

gmmiong pia atrokapfouAiwon TTPOG AKETOV Acetone

O
Y 4 OH o
O | N
O H o

Acetoacetate p-B-Hydroxybutyrate



XpAon Tou akKeTOEIKOU Kal Tou D-B-udpoluBouTupIiKoU w¢ TTNYN EVEPYEINGS APOU
METATPATTOUV O AKETUAO-COA OTOUG I0TOUG (KUPIWG MUEGC KOl VEQPA)
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0
(0]
| 7
CH3—C—CH,; —C Acetoacetyl-CoA
S-CoA
CoA-SH
thiolase‘k
(0 o)
CH C/ CH C/
— + —
N Sl "
S-CoA S-CoA

2 Acetyl-CoA



AunMEVN oUVvBEON KETOVOOWHATWY GTO O10B3NTN

Dietary Dietary H ivoouAivn UTTOKIVEi TN HETATPOTTH TWV
carbohydrates proteins USATAVOPAKWYV Kal TIPWTEIVLIV TTOU
TTpooAaufdavovral pE TN dlaTPOPN O€
Aitrog.
Glucose Amino acids
Atopa pe d1aBATN, XAVOouv ToV EAEyXO
TTOU OOKEITAI OTN OUVOEON TWV
AITTapwyv o&Ewv, yeyovog TTou odnyei
insulin — — — — — _)@ ot MEIWMEVN ouvOeon AITTapwyV
: o&EwvV Kal To akeTUAO-COA TTOU
i A cetyT-Co A —p——3 Katone bodias TTPOKUTITEI ATTO TOV KATUABOAICHO TWV
% increased  (3cetoacetate USATAVOPAKWY Kal TWV TTPWTEIVIIV
N~ in diabetes ' ETAKIVEITAI OTNV TTOPAYWYH
----- >@) i gla p-B-hydroxybutyrate, H otV mapaywyn
acetone) KETOVOOWHATWV.
v
Fatty acids

|

Triacylglycerols



20vOgon AITTaPWYV OgEWV

Dietary Dietary

carbohydrates proteins OTav utrapxel epicoeia YAUKOZNG Kali
AMIVOCEWYV TO OKETUAO COA €XEl TTOAU
UWYNAN CUYKEVTPWON KAl XPNOIUOTTOIEITAI
Glucose Aminoacids Y10 T oUVOEON AITTAPWYV OZEWV, TA OTTOId

OTN CUVEXEIO HETATPETTOVTAI
O& TPIOKUAOYAUKEPOAEG.

Acetyl-CoA

v
Fatty acids

v
Triacylglycerols
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