Chemistry synthesis & functions of Lipoproteins.   (HDL). 

Learning objective


By the end of  this Lecture, the  student should be able to describe:

· What are Lipoproteins?

· Describe Lipoprotein Particles.

· Composition of Lipoproteins.

· The chemical component HDL.

· The synthesis & role of HDL in Lipid transport.

· Disorders of plasma Lipoproteins.
                                       Plasma Lipoproteins
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    Plasma Lipoproteins are spherical macromolecular complexes of lipids and specific proteins ( apolipoprotein and apoproteins).
Lipoprotein Particles
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Lipoprotein particles include:

· Chylomicrons.

· Very low density Lipoproteins(VLDL).

· Low Density Lipoproteins(LDL).

· High Density Lipoproteins( HDL).
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Composition of HDL
· HDL contains approximately:

·  55% protein,

·  3-15% triglycerides,

·  26-46% phospholipids,

·  15-30% cholesteryl esters, and

· 2-10% cholesterol. 

· [image: image6.png]Fig 1 Composivon of igh-densty lpoprotein (HDL). Apo = apoprotein;
PL= phospholpids chol. = cholesterol; CE = eterified cholestero; TG-
trighycerides.



HDL contains a large number

     of different proteins including 

     apolipoproteins such as :

· apo-AI (apolipoprotein A1), 

· apo-CI, 

· apo-CII, 

· apo-D, and

·  apo-E. 
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Size & Density of HDL
· High density lipoproteins are smallest of lipoproteins.

·  HDL particles have a size of 6-12.5 nanometers

· a density of ~1.12. 

· HDL particles are the densest..
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High Density Lipoproteins (HDL) - "Good" Cholesterol

· The HDL proteins serve in:

·  lipid metabolism,

·  complement regulation, and

·  participate as proteinase inhibitors and 

· acute phase response to support the immune system against inflammation and parasitic diseases. 
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Metabolism of High Density Lipoprotein.

· HDL takes part in both Lipoprotein Triacylglycerol and Cholesterol metabolism. 

· HDL is synthesized and secreted from both Liver and intestine.

·  Apo C and apo E are synthesized in Liver and transfered from Liver HDL to intestinal HDL when  latter enters the plasma. 

· Major function of HDL is to act as a repository for the apo C. 

· Nascent HDL consist of discoid phospholipid bilayers containing apo A and free cholesterol.

· [image: image10.jpg]Maturation of Nascont HDL by LCAT




 These lipoproteins are similar to the particles Found in the plasma of patients with a deficiency of the plasma Enzyme lecithin-cholesterol acyl transferase (LCAT) and in the Plasma of patients with obstructive jaundice.

· LCAT and the LCAT activator apo A-I bind to the discoidal particles, and the surface phospholipid and free cholesterol are converted in to cholesterol esters and Lysolecithin.

·  The non-polar cholesteryl esters move into the hydrophobic interior of the bilayer, where as lysolecithin is transferred to plasma albumin.

· Thus, a non-polar core is generated, forming a spherical, pseudomicellar HDL, covered by a surface film of polar Lipids and apolipoproteins. 

· This aids the removal of excess unesterified cholesterol from Lipoproteins and tissues as described below. 

· HDL, generated from discoidal HDL by the action of LCAT, accepts cholesterol from the tissues, and the cholesterol is then esterified by LCAT, increasing the size of parcticles to form the less dense HDL2.

·  HDL₃ is than reformed either after selective delivery of cholesterol ester to the Liver.

· This interchange of HDL2 and HDL2 is called the HDL cycle. 

· Free apo A-I is released by these processes and forms pre β-HDL after associating with a minimum amount of phosphoLipids and cholesterol.
· HDL  concentration vary reciprocally with plasma triacylglycerol concentration and directly with the acitvity of Lipoprotein Lipase. 

· HDL2 concentration are inversely related to the incidence of cornary atherosclerosis, possible because they reflect the efficiency of reverse cholesterol transport.

· 
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Primary disorders of plasma Lipoproteins

(Dyslipoproteinemia)
	Name
	Defect
	Remarks

	Hypolipoproteinemia 

AbetaLipoproteinemia
	No Chlyomicron, VLDL, or LDL are foremd b/c of defect in Loading up of aop B with Lipid 
	Blood acylglcerol is

decreased intestine & Liver accumulate acylglycerol, intestinal malabsorption, early death.

	Familial alpha-Lipo-protein deficiency.

Apo A-I deficiency Fish eye disease Tangier disease.
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Photograph of tonsils of a patient with Tangier Disease
	All have low or near absence of HDL
	Tendency towards hypertriglycerolemia due to absence of apoC-II causing inactive LPL, Atherosclerosis in the elderly







	Name
	Defect
	Remarks

	Familal Hyper alphalipoproteinemia.
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Metacarpophalangeal joint tendon xanthomas in a 45-year-old man with heterozygous familial hypercholesterolemia 
 
	Increased Concentration of HDL
	Benficial to health

	Hepatic Lipase deficiency
	Lead to  accumulation of TAG rich HDL and VLDL remnants
	Patient have xanthomas & coronary heart disease

	 Familial LACT deficiency
	Leads to block in reverse cholesterol transport. HDL remain nascent disk, incapable of taking up & esterifying cholesterol
	Plama concentration of  cholesterol ester & Lysolecthin is low. Present in abnormal LDL fraction.
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