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LIPOPROTEINS
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The proteins serve to emulsify the lipid

_molecules Many enzymes, transporters,
iral proteins, antlgen
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Calssification Lipoproteins differ in the

ratio of protein to lipids, and in the particular
apoproteins and lipids that they contain.

eir density:




(low density lipoprotein, highestin
cholesteryl esters as % of weight)
(high density lipoprotein, highest indensity
due to high protein/lipid ratio).
(largest; lowest in density due
Ipid/protein rafio; highest in triacylglycerols




Chylomicrons



ATION ACCORDING TO BAD

Classification of Lipoproteins

"Bad" "Good"
(Non-HDL)

Chylomicron VLDL IDL LDL HDL
Very Low  Intermediate Low High

Dens Density Dens: Densi
Chr%'r%m%’;on Llpopw%n Lipoprotein upoprc‘?m upo.‘,'ro«'!sn

1000 nm 70 nm 40 nm 26 nm 16 nm



LOW DENSITY LIPOPROTEINS

Apoprotein B-100 L.IDI.

Phospholipid

Cholesteryl
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-They are products of VLDL and IDL
metabolism, and the most cholesterol-rich
of all lipoproteins.




Are the principal cholesterol and fat fransporter in
human blood that carries cholesterol from the liver to

the body tissues and cells.

Despite cholesterol's negative reputation, it's
nevertheless an important biomolecule that serves a

number of vital purposes in the body.
: f LDL cholesterol can positively




-Apart from their well-established role as
lipid fransporter,

LDL particles are infimately involved in
the progression of cardiovascular
diseases such as atherosclerosis or siroke,

which are among the most prevalent
causes of death.

Raised plasma levels of LDL are linked to
an increased risk for disease.



‘Metabolism of LDL :

- About 40 to 60% of all LDL are cleared by

the liver In a process mediated by apo B
‘and hepatic LDL receptors.
ar ‘either hepatic LDL




eHepatic LDL receptors

are down-regulated by :

delivery of cholesterol to the liver by
- chylomicrons.

> d dietary saturated fat.



e Non-hepatic scavenger receptors,

most notably on macrophages.

take up excess oxidized circulating LDL not
processed by hepatic receptors.

Monocytes rich in oxidized LDL migrate into the
-sub-endothelial space and become

macrophages take up more



-The size of LDL particles varies from
and to and

>mall, dense LDL is especially rich in







HDL type Is the smallest of
the lipoprotein particles.

It IS the densest because It contains the
otein to lipids.
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FUNCTION OF HDL :

High density lipoprotein (HDL) particles are
protective particles that have functions in the body.

- They:




Are also part of the innate immune system
due to their ability to bind a number of toxic
substances in the blood.

Are Reverse Cholesterol Transport .
Ald Esterification of cholesterol, (through the




Acceptor of unesterified cholesterol (since they
are rich in phospholipids, HDL can accept and
solubilize cholesterol.

-HDL particles are self-assembling lipid
synthesized from a




~Metabolism of HDL.:

HDLs are synthesized in the liver and the small
Intestine. They are the lipoproteins with the higher
protein content (it can reach around 50 % of the
particle total weight). When secreted, they contain
little cholesterol and no cholesteryl esters.

ent apolipoproteins, including
the as




Apo A-1 is the main protein in HDL, and activates LCAT, an
enzyme associated to HDL.

Phospholipids are the main lipidic content of HDL (35 %
of the total weight), and the enzyme Lecithin Cholesterol
Acyl Transferase (LCAT) catalyze the transfer of acyl
groups (fatty acids esterifies to lecithin) from lecithin to
cholesterol scavenged from cell membranes of

' atic tissues, and from IDL and Chylomicrons
esters, that are dlssolved
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Since hepatocytes have receptors for apo Al -

ne main proieln of HDL- these rich-in- cholesterol

the hepatocyfes
DOITC 9_




CHYLOMICRON

Chylomicron (from the Greek chylg,

meaning juice or milky fluid, and micron, meaning small particle)
are

lipoprotein particles that consist of

erides (85—-92%),
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Function of chylomicron

Chylomicrons transport lipids absorbed
from’the Intestine to

adigpse :
cardiac,

~and skeletal muscle tissue,
> ide components are



http://en.wikipedia.org/wiki/Adipose

When a large portion of the triacylglycerol

core have been hydrolyzed, chylomicron

remnants are formed and are taken up by the
~liver, hereby transferring dietary fat also to the
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Metabolism of chylomicron

The enzyme lipoprotein lipase, with
apolipoprotein (apo)C-Ill as a co-factor,
(SR chylom|c:ron ’rrlglycerlde

y of free fafty oads to

r) A‘-.



As a result, a new particle called a chylomicron
remnant is formed. This particle is enriched in
cholesteryl ester and fat-soluble vitamins and contains
apoB-48 and apokE.

It is rapidly removed from the circulation by the liver.
ApoE is the moiety required for rapid hepatic removal.

Its activity is inhibited by C apolipoproteins, especially




The partficle must first achieve a size that allows it fo be
‘sieved" through the endothelial fenestre

Here, it may
1) be removed directly by LDL recepftors.

2) acquire additional apoE that is secreted free into the space,
d then be removed directly by the LDL receptor-related




-Sequestered particles may be further metabolized
allowing apokE, and lysophospholipid enrichment,
followed by fransfer 1o one of the above receptors for
nepatic uptake.

The above formulation is based upon animal studies. In
numans, delayed removal of chylomicron remnants has
been documented in diabetes, renal failure, and

ilial combined hyperlipemia and is the abnormality
rlipidemia. Case control studies
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FUNCTION OF VLDL

VLDL transports endogenous triglycerides

, phospholipids, cholesterol, and cholesteryl
esters.

the body's internal transport
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METABOLISM OF VLDL

VLDL metabolism is very similar to Chylomicrons
metabolism. the main lipid found in VLDL is also
triacylglycerol, but in this case triacylglycerols
come from excess fatty acids on diet or an

ase in the hepatic synthesis of fatty acids as
carbohydrates in diet.




Additionally to triacylglycerols, VLDL contains around 35 %
of free and esterified cholesterol, 35 % of phospholipids,
and various apoproteins, including ApoB-100.

VLDL, in the same way than Chylomicrons, acquires in the
stream Apo C-ll and Apo E. The functions of these
iImilar to their functions in

in Lipase and as




The VLDLremnantis called , or
Intermediate De

_apoB-100

_ Triglyceride

VLDL

VLDL remnant

Triglyceride-rich lipoproteins



IDL (INTERMEDIATE DENSITY LIPOPROTEIN)

-It's formed from the degradation of very low-
densit I| voproteins. Thelir size is, in general, 25 to

eter, and ’rhey contain pr|mc1r|ly a
(e sfers
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FUNCTION OF IDL
It enables fats and cholesterol to move within
the water-based solution of the bloodstream.
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In general, IDL, somewhat similar to low-density
lipoprotein (LDL), transporis a variety of triglyceride
fats and cholesterol and, like LDL, can also promote

_ egrowth of atheroma.
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METABOLISM OF ILDL

VLDL Is a large, triglyceride-rich lipoprotein secreted by
the liver that transports triglyceride to adipose fissue
and muscle.

‘emoved in capillaries by
_ 7/
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The IDL parficles have lost most of their
triglyceride, but they retain cholesteryl esters.

Some of the IDL particles are rapidly taken up by
the liver; others remain in circulation, where they
undergo further triglyceride hydrolysis and are

- converted to LDL.

particle is their


http://en.wikipedia.org/wiki/Cholesteryl_esters

The multiple copies of ApoE allow IDL to bind to
the LDL receptor with a very high affinity.

When IDL is converted o LDL, the ApoE leaves
icle and only ’rhe ApoB 100 remains.
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