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Lipoproteins

 Multimolecular Complexes of Lipids
and Proteins

 For Transport of Lipids in the Plasma
e Lipids Include

—TAG Triacylglycerol
—CE Cholesterol Ester
—CH Cholesterol

—PL  Phospholipids




Apolipoproteins

The Protein Part of Lipoproteins
Amphipathic
Include Several Classes

Apo A, Apo B-48, Apo E....

Structural Role, Regulatory Role and
Binding to Cell Surface Receptors



Inner core of
triacylgylcerols

and cholesteryl .
esters Phospholipids

Unesterifed
cholesterol

Apoprotein

Unesterifed cholesterol




Classes of Lipoproteins
Lipoprotein  Density Protein Major Lipid

Chylomicrons <0.95 2 % TAG (85%)
VLDL 0.95- 1.006 9% TAG (55%)
IDL 1.006-1.019 11% TAG (26%)

CE (30%)
DL 1.019- 1.063 20% CE (35%)

HDL 1.063- 1.21 45% PL (25%)



Liorotein Apo Protein

Types

Apo E

Chylomicrons aldelzRE\ele C, |Dietary Lipids
Apo E
Apo B, Apo C, |Endogenous TAG
Apo E
Apo B, Apo E
Apo B Cholesterol
Apo A, Apo C, |Cholesterol

Return to Liver




Chylomicron

60%

Very-Low-Density
Lipoprotein (VLDL)

Low-Density
Lipoprotein (LDL)

High-Density
Lipoprotein (HDL)
TRIACYLGLYCEROL
PROTEIN
PHOSPHOLIPIDS

CHOLESTEROL AND
CHOLESTERYL ESTERS

Composition
of Plasma
Lipoprotein
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Origin

Mobility
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Chylomicron

LDL
(B-Lipoprotein)
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(o-Lipoprotein)

Lipoproteins
can be
separated by
electrophoresis




Digestion of Dietary Lipids

TAG + 2H,0 - 2 FA + MAG

CE + H,O ~ FA + Cholesterol

Solubllity Problem
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Cholic acid

Chenodeoxycholic acid




Cholic acid Glycine
(a bile acid)
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Glycocholic acid
(a bile salt)




Lipase

Colipase




Dietary lipids

TN

CE, PL,TG
(unchanged)

S
R-C-O

Cholesteryl ester (CE)

Fatty
acids

Cholesteryl
esterase

HO

Cholesterol

S (CLLLLTTITE

SMALL
INTESTINE

Most of the CE, PL, TG,
and some short- and
medium-chain fatty acids

TO BLOOD

Bile salts emulsify,
and pancreatic
enzymes degrade
dietary lipids
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CHYLOMICRONS
(LYMPH)

Gornen

PRIMARY PRODUCTS
Free fatty acids
2-Monoacylglycerol
Cholesterol
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Fatty Acid
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Digestion of TAG with Short or
Medium Chain Fatty Acids

e Bigins in the Stomach
Lingual Lipase
Gastric Lipase
* Acid Stable
e Significance
— In Neonates
— In Pancreatic Insufficiency



INTESTINAL MUCOSAL CELL Amino acids

Monoacylglycerol- Diacylglycerol-
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the nascent CM.

Apo C-ll and apo E are
transferred from HDL to

Nascenb

Intestinal mucosal cells secrete nascent
TG-rich chylomicrons produced
primarily from dietary lipids.

LIVER
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CM remnants bind to
specific receptors on
the liver where they
are endocytosed.
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Chylomicron
remnant

Chylomicron (CM)

Apo C-Ii
(to HDL)

CAPILLARIES

to HDL.

{ Apo C-llis returned]

for example, ADIPOSE

TISSUES,

3

Extracellular
lipoprotein
lipase, activated
by apo C-ll,
degrades

TG in CM.

Lipoprotein
lipase

Glycerol

To LIVER

Free fatty
acids




Apo C-ll

B- Apo E
LIVER 9522700 (fromHDL)
Nascent Q
VLDL
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from HDL to — for example, ADIPOSE
nascent VLDL. CAPILLARIES
Liver secretes nascent 3 Extracellular
TG-rich very-low-density lipoprotein
lipoprotein particles. gpase, %C::Vi‘tEd
y apo L]
degrades
TG in VLDL.
LDL binds to specific
receptors on extrahepatic
tissues and on the liver, : :
where they are endocytosed. Lrpl%oérgéem
Free fatty
acids
Apo C-II
and apo E
(to HDL)
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