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* Glycerol is used by liver cells mainly, due to high
activity of glycerol kinase, for example in lipid
synthesis, glycolysis or gluconeogenesis.

(All glycerol resulting from hydrolysis of TAG
remains in the circulation & is mostly taken up by
the liver. It is not taken by other tissues due to the
absence of glycerol kinase enzyme required for
its utilization)
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Fate of remnants:

e After triacylglycerol 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, chylomicron 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 C in the liver.
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TISSUES,

Apo C-ll and apo E are | tor example, ADIPOSE

2 transferred from HOL to
the nascent chylomicron.

3 Extraceliular
lipoprotein
lipase, activated
by apo C-ll,

degrades
TAG in CM.

1 Intestinal mucosal cells secrete nascent
TAG-rich chylomicrons produced
primarily from dietary lipids.
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Metabolism of (VLDL)

Origin: The assembly of VLDL occurs in liver
and is called "Nascent VLDL".
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Structure &function: VLDL carries
triacylglycerols of endogenous origin to the
peripheral tissues.

The main protein of nascent VLDL is apo B-100

After release of nascent VLDL into the
circulation, apo C-Il & apo E are transferred
from HDI_ tO It Chylomicron J! g la oIl uss

J:l&i L aad circulation JL nascent VLDL JI ety
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* CETP helps transfer of CE from HDL to VLDL in
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* This results in the formation of a lipoprotein
particle containing less+~TAG, more CE, and
only proteins apo B=100 and @po-E. It is called
intermediate density lipoprotein (IDL), also
known as VLDL remnant.
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* 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.

e This results in the formation of a lipoprotein

v particle poor=in-TAG, wvery rich~in=CE, and
containing mainly the protein apo B=100,

called LDL D e e s e
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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.
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= Downregulates the LDL receptor (to decrease
LDL uptake by the cell).
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* Some LDL is also taken by the macrophages
and arterial smooth muscles by a non-
receptor , or a receptor called scavenger
receptor, mediated mechanism. s

 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
Lin diabetes mellitus). Mo gcone. wilh priins on iaprin puis
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ox‘\Jal-ive o‘ama.ﬂe «— §A » .w»{x‘ 12v BJ‘}/(D.\“.; RosS
! FA i LDL S K s A s




(398 aaliS3 Ul &I 3,kIL) Ll tissues JI ) Lwuds alaity Lo LDL JI oo sla 8,081 4l wAl5 UL macrophage&arterial smooth muscles J!
foam cells ! J;;S’lj &) coun Yo cady M LDL aall Joaia

 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 atherosclerosis.

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

e The incidence of cronary atherosclerosis is directly
related to the concentration of LDL in the blood
plasma,

~ Yo p(‘wM comwertion od LDL Fo modfied LDL (oXLDL)

e ‘Antioxidants like vitamin C and E decrease the
incidence of atherosclerosis .
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Role of lipoprotein (a) in heart disease:

* Lipoprotein (a), or Ip(a), is a particle that when
present-in-large quantities 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.
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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 ) . Esrtogen has some protection from coronary artery disease

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

* 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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1. What is the main function of VLDL?
a) Transport cholesterol to peripheral tissues
b) Carry triacylglycerols of endogenous origin to peripheral tissues
c) Transport cholesterol from peripheral tissues to the liver
d) Facilitate the breakdown of LDL in the liver

2. What is the main protein component of nascent VLDL?
Apo C-Il

a)

b) Apo E

c) Apo B-100
d) Apo A-l

3. Which lipoprotein particle is formed after the degradation of VLDL by lipoprotein lipase (LPL)?
a) HDL

Chylomicron

4. What is the fate of most of the IDL particles?
a) Uptake by macrophages

b) Directly transported to peripheral tissues

c) Further catabolism by hepatic lipase

d) Excreted through the kidneys

5. What is the role of lipoprotein(a) [LP(a)] in heart disease?

a) Facilitates breakdown of blood clots
b) Enhances LDL uptake by cells Answers:
C) Promotes the S}/ntheSiS Of ChOleSterC)l. 12..bc))CAe’;rcr)y;_r;a(;:glglycerols of endogenous origin to peripheral tissues
d) Increases the risk of coronary heart disease

3. b) IDL (VLDL remnant)
4. c) Further catabolism by hepatic lipase
5. d) Increases the risk of coronary heart disease
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