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objectives Lipid transport Lipoprotein metabolism: Endogenous
pathway Exogenous pathway Reverse cholesterol transport


	
REVERSECHOLESTEROLTRANSPORT


	
REVERSE CHOLESTEROL TRANSPORT

Also referred to as HDL metabolism. Transport cholesterol from
peripheral, extra-hepatic

tissues, and arterial tissue to the liver for excretion.
Effectively removing cholesterol from the circulation or

tissues.


	
Smallest of the lipoproteins. Densest - protein content (apo A-I
& A-II). Functions:

picks up cholesterol from cell membranes picks up lipids (TG)
from other lipoproteins transfers proteins (apo) to other
lipoproteins transfers cholesterol esters to other lipoproteins
transport cholesterol esters back to the liver

(reverse cholesterol transport)

HDL


	
REVERSE CHOLESTEROL TRANSPORT

Nascent HDL are packaged and secreted by liverand intestines
containing: apolipoprotein A-1 phospholipids

Discoidal shape (lack of cholesterol). Acquire cholesterol from
tissues and other LPs. As pre- HDL particles become rich in
cholesterol

larger, spherical HDL particles.

apo A-1pre- HDL


	
REVERSE CHOLESTEROL TRANSPORT

hepatocytes

apo C-II

apo E

apo A-1

mature HDL2

cholesterol esterificationby LCATCE

nascent HDLpre- HDL

peripheral tissuesABCA-1

LCAT

apo A-1

LCATapo A-1

LCAT ; lecithin-cholesterolacyl transferase

HDL3

FC


	
SR-B1 receptor

CE transfer to LDL, VLDL, IDL

1

2

REVERSE CHOLESTEROL TRANSPORT

apo A-1

CECETP CETPlipid-poor

HDL

periph

eral tis

sues

ABCA

-1AB

CA-1

lipid-poorHDL

mature HDL2


	
REVERSE CHOLESTEROL TRANSPORT Pathways for RCT (direct &
indirect pathways): selective CE uptake in liver by SR-B1 receptor
transfer to other lipoproteins via CETP

(which will be returned to liver via remnant receptors)


	
REVERSE CHOLESTEROL TRANSPORTBloodBloodPeripheral

TissuesPeripheralTissues

LiverLiver

excess cholesteroltransported by HDL

bile


	
LCAT Lecithin cholesteryl ester transferase enzyme. Secreted by
liver; circulates in plasma. Activated by apo A-I. Esterify free
cholesterol CE. Turns nascent HDL to mature HDL. LCAT deficiency is
associated with reduced

HDL levels.


	
SR-B1 receptor Scavenger receptor, class B1. Binds to Apo A.
Found in many tissues, especially liver. Selective uptake of
cholesterol into tissues.


	
CETP Cholesteryl-ester transfer protein Secreted by the liver
and adipose tissue, and

circulates in plasma. The lipid shuttle. Promotes the transfer
of CE from HDL to VLDL

and LDL, in exchange for TG. HDL loses CE, gains TG. CE-rich
VLDL/LDL is taken up by liver as

lipoprotein remnants via LDL receptors.HDLCETP

CETP

VLDL

LDL

apo A-1

apo B-100

TG

CE

CETG


	
CETP


	
HDLRemodelling


	
HDL Remodelling A process that involves changes in
composition,

shape and size of HDL particles. Determines the functional
properties of HDL. Regulated by plasma factors: LCAT CETP Hepatic
triglyceride lipase Phospholipid transfer protein (PLTP)


	
HDL Remodelling

Barter P. 2006. Options for therapeutic intervention: how
effective are thedifferent agents? Eur. Heart. J. 8 (suppl F):
F47.

HDL molecules are heterogenous!


	
HDL Remodelling

1) Esterification of free cholesterol in small pre-HDL particles
by LCAT enzyme, forming large,-HDL particles.

2) The transfer of CE from VLDL/LDL by CETP, in exchangefor TG,
results in smaller, TG-rich HDL particles.

How does it occur?


	
CETP and HDL Particles


	
HDL Remodelling

1) Esterification of free cholesterol in small pre-HDL particles
by LCAT enzyme, forming large,-HDL particles.

2) The transfer of CE from VLDL/LDL by CETP, in exchangefor TG,
results in smaller, TG-rich HDL particles.

3) TG-rich HDL is susceptible to hydrolysis by hepaticlipase,
resulting in smaller, lipid-poor HDL particles.

How does it occur?


	
HDL Remodelling

CE CETPTG

CETG

apo B

TG TGTG hydrolysis byhepatic lipase

apo A-1 excretion through kidney

mature HDL

TG-rich HDL small, lipid-poor HDL

TG-richlipoproteins


	
HDL & Health The role of HDL in lowering risks of CVD
depends on

many factors: Reverse cholesterol transport system SR-B1
receptors on liver and other cells HDL subpopulations (apo AI, AII,
HDL2, HDL3) LCAT enzyme CETP enzyme TG levels


	
REVERSE CHOLESTEROL TRANSPORT


	
SUMMARY

Hegele, R. 2009. Nature Reviews Genetics. 10: 109
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VLDL Metabolismfigure 19-4

Nascent VLDL (B-100) + HDL (apo C & E) = VLDL LPL hydrolyzes
TG forming IDL

IDL loses apo C-II (reduces affinity for LPL) 75% of IDL removed
by liver

Apo E and Apo B mediated receptors 25% of IDL converted to LDL
by hepatic lipase

Loses apo E to HDL
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