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Fate of remnants:

After triacylglycercl hydrolysis, the remaining part of CM is called

CM remnant as it decreases in size (they have less percent of
TAG and higher percent of C, CE, PL). Hydrolysis of TAG is associated
with loss of apo A & apo C to plasma HDL, leaving a CM remnant.

Cholesterol ester transfere protein (CETP) helps transfer of
cholesteryl esters from HDL to chylomicron remnants in exchange
with TAG. Thus, chylomicroen remnants become very rich in CE and
poor in TAG.

The CM remnants are taken up by endocytosis by liver cells where
their components are hydrolyzed by lysosomes

The uptake is mediated by specific remnant (Apo E) receptors & is
independent on the amount of Cin the liver.
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IVietabolism of (VLDL)

Origin: The assembly of VLDL occurs in liver
and is called "Nascent VLDL".

Structure &function: VLDL carries
triacylglycerols of endogenous origin to the
pe rl p h e ra I tl SS u es . endogenous origin —:= liver cells

The main protein of nascent VLDL is apo B-100

After release of nascent VLDL into the
circulation, apo C-ll & apo E are transferred
h from HDL to it.

_VLDL : very low density lipoprotein
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_mature VLDL = Nascent VLDL + Apo Cll + Apo E
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Apo B -100 synthesized by the liver
Apo B-48 synthesized by the intestine
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intestinal cells convert a site specific cytosine of mRNA to uracil .this results in
formation of astop codon near the middle of the mRNA that terminates the

Q\thesis of the growing polypeptide at 48% that of apo B-100 . /




Degradation:

* About 50% of the TAG in VLDL are hydrolized
by LPL. This is associated with loss of apo C,
which goes to HDL.

CETP helps transfer of CE from HDL to VLDL in
exchange with TAG.

* This results in the formation of a lipoprotein
particle containing less TAG, more CE, and
only proteins apo B-100 and apo E. It is called
intermediate density lipoprotein {IDL), also
known as VLDL remnant.

_ Degradation of VLDL :
Db g Gl gl A0l B TAG S J) (e paldil) oy il g VIDL J) s o
1 _Lipoprotein lipase enzyme : which is activated by ApoC Il .

¢ (Activation of LPL Jexs 431 32 (1) Apo C Il ) Jas (g La aay B pdilsag
. HDL J!4xbxig ApoC Il J) VLDL J) i

2 _ CETP ( cholesterol ester transfer protein )

VLDL J) ¢» TAGs J) 33U ( exchange ) Aatuall sa dlas fara 4 Lia ala g
.VLDL J Wit s HDL J) ¢ CE ) a3l &1 g« HDL J il

9 Ue il g Olaalla ay Gk
Jbu (saws OS5 . intermediate density lipoprotein (IDL) (e gildl)
VLDL remnant

_VLDL remnant / IDL = high CE +less TAGs + low B -100 + Apo E +
other lipids (C, PL)




Fate of remnants:

* Most of IDL undergoes further catabolism by
hepatic lipase, which hydrolyzes most of its
TAG, a process associated with loss of apoE to
HDL. CETP helps transfer of CE from HDL to
IDL in exchange with TAG.

This results in the formation of a lipoprotein
particle poor in TAG, very rich in CE, and
containing mainly the protein apo B-100,

called ﬂ

_fate of IDL :
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Metabolism of LDL

LDL is formed from VLDL as described before. It
may also be directly formed by the liver. Its main
function is to transport C, synthesized by the liver,
to other tissues.

The main protein of LDL is apo B-100, and the
main lipid is CE.

LDL bind to specific apo B-100 receptors, in both
extrahepatic tissues (30%) and liver (70%) where
they are endocytosed and metabolized by
lysosomes, liberating free C.

_Metabolism of LDL :
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The liberated C:

decreases the synthesis of C {by inhibiting the
enzyme HMG-CoA reductase),

increases the esterification of C {helping its
storage, by increasing the activity of the
enzyme acyl-CoA : C acyltransferase),

Downregulates the LDL receptor (to decrease
LDL uptake by the cell).
Deficiency of these receptors lead to type Ii

hyperlipoproteinemia, a very sever type of
hypercholestrolemia.

The above mechanism is responsible for the
uptake of most of the plasma LDL.

Some LDL is also taken by the macrophages
and arterial smooth muscles by a non-
receptor , or a receptor called scavenger
receptor, mediated mechanism.

This pathway becomes more significant if
plasma LDL level is elevated or if LDL is
modified.

Modification of LDL may occur as a result of
peroxidation of FA or glycation of proteins(as
in diabetes mellitus).
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HMG CoA reductase : is the key ( rate limiting ) enzyme of cholesterol
metabolism
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Uptake by this mechanism does not regulate C
synthesis by the cells. The macrophages become
overloaded with C and are transformed into foam cells.
These cells die under the intima of arteries, causing
deposition of CE, leading to atherocsclerosis.

Accumulated foam cells in arterial walls also stimulate
release of growth factors and proliferation of smooth
muscles and formation of plague (atheroma). These
produce narrowing of blood vessels and predispose to
thrombosis.

The incidence of cronary atherosclerosis is directly
related to the concentration of LDL in the blood
plasma. Al T dage

Antioxidants like vitamin C and E decrease the
incidence of atherosclerosis .
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_ foam cells : modified macrophages contain high amount of LDL (
modified LDL) .
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MACROPHAGE Low-affinity, nonspecific and
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take up modifed LDL (oxLDL).
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n In response to endothelial Injury—

caused at least in part by oxidized LDL—
monocytes adhere to endothelial cells,
move to the subendothelium (intima),
and are transformed into macrophages.
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Foam cells accumulate, releasing
growth factors and cytokines that
stimulate the migration of smooth
Macrophages consume excess muscle cells from the media to the
modified (oxidized) lipoprotein, intima. There, they proliferate, \
becoming foam celis. produce collagen, and take up
lipid, potentially becoming
foam cells,
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_The differences between scavenger receptors & Apo B _ 100
receptors :

_scavenger receptor has low affinity for LDL , non specific &non
regulated .

_ Apo B -100 receptor : has high affinity for LDL, specific, become
down regulated when the cells have sufficient Cholesterol .
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Role of lipoprotein (a) in heart disease:

* Lipoprotein (a), or Ip(a), is a particle that when
present in large guantities in the plasma, is
associated with an increased risk of cronary
heart disease.

Lipoprotein (a) is nearly identical in structure
to an LDL particle. Its distinguishing feature is
the presence of an additional apolipoprotein
molecule, apo (a), that is covalently linked at a
single site to apo B 100.

Phospholipids

Apolipoprotein(a




A Lipoprotein a:
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* LP (a) plasma levels are determined by genetic
factors. However, factors as diet may play some
role as trans fatty acids have been shown to
increase LP (a) and estrogen decrease both LDL &
LP (a).

Apo (a) is a highly homologous to plasminogen,
the precursor of blood protease (plasmin} which
causes fibrinolysis.

It is hypothesized that elevated LP (a) slows the
breakdown of blood clots that trigger heart
attacks because it competes with plasminogen for
the binding of plasminogen activators.
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* They are formed by liver cells and small intestine
as discoidal HDL which are mainly formed of PL
bilayer, free C, and apolipoproteins (A,C,D,E) then

accept free C from extrahepatic tissues, where it
is esterified by LCAT (This enzyme is secreted by
the liver and binds to HDL and is activated by
apo A-l present in HDL).

LCAT catalyzes the transfer of acyl group from
position 2 of lecithin to C to form CE and
lysolecithin.

_ HDL : high density lipoprotein
liver & small intestine : il (lSa

PL bilayer , free C, Apo lipoproteins (A, C,D ,E) : <lsSall
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_ LCAT : Lecithin Cholesterol Acyle Transferase .
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_ lecithin =phosphatidyl choline
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A lecithin LCAT lysolecithin
A Cholesterol LCAT > cholesterol ester
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