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Digestion y absorcion de grasas

Fats ingested
in diet
\ Fatty acids are oxidized
as fuel or reesterified
/ for storage.
£ 4
Gallbladder . / . Myocyte or
y % adipocyte
y \
A
iiiiii : /~« ~ =~ COy
A \ >

Small | ~$

@ Bile salts emulsify
dietary fats in the
small intestine, forming
mixed micelles.

Lipoprotein lipase

(® Lipoprotein lipase,
activated by
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. g system and
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'3"5" f with cholesterol and apolipoproteins,

} into chylomicrons.
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LIPOPROTEINAS

Major Classes of Human Plasma Lipoproteins: Some Properties

Composition (wt %)

Lipoprotein Density (g/mL) Protein Phospholipids Free cholesterol Cholesteryl esters Triacylglycerols
Chylomicrons <1.006 2 9 1 3 85
VLDL 0.95-1.006 10 18 7 12 50
LDL 1.006-1.063 23 20 8 37 10
HDL 1.063-1.210 b5 24 2 15 4

Source: Modified from Kritchevsky, D. (1986) Atherosclerosis and nutrition. Nutr. Int. 2, 290 - 297.

Phospholipids

Triglycerides Cholesteryl Esters

Apolipoprotein

Chylomicron Chylomicron Very Low
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Intermediate Low High
Density Density Density
Lipoprotein Lipoprotein Lipoprotein

Figure 2.1: Approximate relative sizes and compositions of the six major classes of lipoproteins.
The specific apolipoprotein components of each lipoprotein are also indicated



LIPOPROTEINAS

Apolipoproteins of the Human Plasma Lipoproteins

Molecular  Lipoprotein
Apolipoprotein  weight association Function (if known)
ApoA-I 28,331 HDL Activates LCAT; interacts
with ABC transporter
ApoA-II 17,380 HDL
ApoA-IV 44,000 Chylomicrons, HDL
ApoB-48 240,000 Chylomicrons
ApoB-100 513,000 VLDL, LDL Binds to LDL receptor
ApoC-I 7,000 VLDL, HDL
ApoC-I1 8,837 Chylomicrons, Activates lipoprotein lipase
VLDL, HDL
ApoC-I1I 8,751 Chylomicrons, Inhibits lipoprotein lipase
VLDL, HDL
ApoD 32,500 HDL
ApoE 34,145 Chylomicrons, Triggers clearance of
VLDL, HDL VLDL and chylomicron

remnants

Source: Modified from Vance, D.E. & Vance, J.E. (eds) (1985) Biochemistry of Lipids and
Membranes. The Benjamin/Cummings Publishing Company, Menlo Park, CA.




LIPOPROTEINAS
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LIPOPROTEINAS

Blood plasma  Blood plasma
after fast after meal
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Movilizacion de
trigliceridos

Ho:
” Receptor
Adenylyl cyclase

Adipocyte

: ATP

protem kinase Fatty acids “1

2 B QQp

4 ¢ \
(R — ® 3 &
'S ) triacylglycerol '.:;{r
\ 4D lipase &
8/ (-‘/ y
b @
Glycerol

" 4
&

- Bloodstream

ATP

/> o,

B oxidation,

' -/ citric acid cycle, !
atty acid respiratory chain
transporter Myocyte (muscle/




Entrada del glicerol
en la ruta glucolitica
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Activacion de los acidos grasos

I
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Entrada de los acidos grasos en la mitocondria a través del
transportador acil-carnitina/carnitina

Carnitine
acyltransferase II

CoA-SH

Carnitine

' Carnitine
acyltransferase I




g
CHj 1\|IJr CHQ—(FH—CHZ—COO_
CHs OH

Carnitine




OXIDACION DE LOS ACIDOS GRASOS

Stage 1

CHj

%9H2
CH2

i CH2

. CHy

Stage 2

b CH
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Palmitil-CoA + CoA + FAD + NAD* + H,0O

Miristil-CoA + acetil-CoA + FADH, + NADH + H*



C 14 — Acetyl -CoA

Cio —> Acetyl -CoA
Cqo —> Acetyl -CoA
Cs —> Acetyl -CoA
Ce —> Acetyl -CoA
Cy — Acetyl -CoA
Acetyl -CoA

(b)



Palmitil-CoA + 7CoA + 7FAD + /NAD* + 7H,0O

8 acetil-CoA + 7 FADH, + 7 NADH + 7 H*

8 acetil-CoA + 16 O, + 80 P, + 80 ADP

8 CoA + 80 ATP+ 16 H,O + 16 CO,



Yield of ATP during Oxidation of One Molecule of Palmitoyl-CoA
to CO, and H,0

Enzyme catalyzing the Number of NADH Number of ATP
oxidation step or FADH, formed ultimately formed*
Acyl-CoA dehydrogenase / FADH, 10.5
B-Hydroxyacyl-CoA dehydrogenase /7 NADH 1.7.5
Isocitrate dehydrogenase 8 NADH 20
a-Ketoglutarate dehydrogenase 8 NADH 20
Succinyl-CoA synthetase 8'
Succinate dehydrogenase 8 FADH, 12
Malate dehydrogenase 8 NADH 20

Total 108

*These calculations assume that mitochondrial oxidative phosphorylation produces 1.5 ATP per
FADH, oxidized and 2.5 ATP per NADH oxidized.

'GTP produced directly in this step yields ATP in the reaction catalyzed by nucleoside
diphosphate kinase (p. 578).
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H—(:i—H Oxidacion de un acido graso
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m—Oxidacion de acido grasos en el reticulo endoplasmatico
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CUERPOS CETONICOS
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Hepatocyte \
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Ketone Body Accumulation
in Diabetic Ketosis

Urinary Blood

excretion concentration

(mg/24 h) (mg/100 mL)
Normal =125 <3
Extreme ketosis 5,000 90

(untreated
diabetes)
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Fuente: Robert K. Murray, David A. Bender, Kathleen M. Botham, Peter J. Kennelly, Victor W. Rodwell, P. Anthony Weil:
Harper. Bioguimica ilustrada, 29a edicion: www.accessmedicina.com
Derechos @ McGraw-Hill Education. Derechos Reservados.




BIOSINTESIS DE ACIDOS GRASOS: MALONIL-CoA

O (0) (0]
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BIOSINTESIS DE ACIDOS GRASOS
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BIOSINTESIS DE ACIDOS GRASOS
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Proteins of the Fatty Acid Synthase Complex of E. coli

Protein

Role

Acyl carrier protein (ACP)
Acetyl-CoA—ACP transacetylase (AT)

B-Ketoacyl-ACP synthase (KS)

Malonyl-CoA—ACP transferase (MT)
(B-Ketoacyl-ACP reductase (KR)
B-Hydroxyacyl-ACP dehydratase (HD)

Enoyl-ACP reductase (ER)

Carries acyl groups in thioester linkage

Transfers acyl group from CoA to Cys
residue of KS

Condenses acyl and malonyl groups
(there are at least three isozymes of KS)

Transfers malonyl group from CoA to ACP
Reduces 3-keto group to B-hydroxy group

Removes H,0 from B-hydroxyacyl-ACP,
creating double bond

Reduces double bond, forming saturated
acyl-ACP



Lanzadera para la transferencia de grupos acetilo desde Ia
mitocondria al citosol
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RUTAS DE SINTESIS DE OTROS ACIDOS GRASOS

Palmitate
16:0 .
desaturation
elongation
Palmitoleate
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18:3(A9,12,15 . 4
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Other polyunsaturated A .. 1idonate
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RUTAS DE SINTESIS DE TRIGLICERIDOS
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BIOSINTESIS DEL COLESTEROL
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Origen de los atomos de carbono del colesterol
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Resumen de la biosintesis del colesterol

Acetyl-Cos —= 3_hydroxy-3-methylglutaryl-CoA

: (HMG-CoA)
Thiniase MG -Cod
synthase HME-Cod reductase

Acetoacetyl-Col, STATINS

Mevalonic acid

ATH
Meralonate kinase

Mevalonate-S5-phosphate
¢ Fhosphormelraionate kinase

Mevalonate-5-pyrophosphate

Isopentenyi-FP Mevalonate-5-pyrophosphate
JSOmerase Co, gecarboxylase

Dimethylallyl-PP -#4— Isopentenyl-5-pyrophosphate (PP



Resumen de la biosintesis del colesterol
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Biosintesis de prostaglandinas

Page 962

The cyclic pathway of arachidonic acid metabolism.
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REGULACION DE LA OXIDACION DE ACIDOS GRASOS
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Regulacion de la sintesis de Acidos grasos

Modificadores alostéricos, fosforilacion y hormonas

« El malonil-CoA bloquea la carnitina acil-transferasa y por
tanto inhibe la beta-oxidation

« Citrato activa a la acetil-CoA carboxilasa

* Los acil graso-CoAs inhiben a la acetil-CoA carboxilasa
« Las hormonas regulan a la acetil-CoA carboxilasa

* Glucagon activa lipasas/inhibe acetil-CoA carboxilasa

« Insulina inhibe lipasas/activa acetil-CoA carboxilasa



Acetil-CoA Carboxilasa
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Acetil-CoA Carboxilasa
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Sintesis de &cidos grasos
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Sintesis de Triacilgliceroles
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{ Acetyl-CoA > —> Ketone bodies

b increased  (acetoacetate,
S > @ in diabetes D-B-hydroxybutyrate,
acetone)
Fatty acids

Triacylglycerols



Sitios de regulacion del metabolismo de acidos grasos

@ Activation Fatty acid biosynthesis Fatty acid oxidation
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Regulacion de la sintesis de colesterol

Regulacion de la HMG-CoA Reductasa

Etapa limitante de la velocidad, es el principal sitio de regulacion en la
sintesis del colesterol

Fosforilacion por quinasas dependientes de AMPc inactivan a la reductasa

Degradacion de la HMG-CoA reductasa — su vida media es de 3 horas y
dependen del nivel de colesterol

Expresidon génica esta controlada por los niveles de colesterol
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Figure 25-59a Control of plasma LDL production and uptake by liver LDL
receptors. (a) Normal human subjects.
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(6) Familial hypercholesterolemia

O
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Figure 25-59b
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Control of plasma LDL production and uptake by liver LDL
receptors. (b) Familial hypercholesterolemia (FH).
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(c) High cholesterol diet

cholesterol °

Figure 25-59¢
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Control of plasma LDL production and uptake by liver LDL

receptors. (c) Long-term high-cholesterol diet.



