Plasma/Serum Lipids and
Lipoproteins




| will cover this topic in three lectures
1. Definition and description the form of lipids in blood stream

2. Disorder of lipid metabolism
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Lipids play a critical role in almost all aspects of biological life

» They are structural components in cells
« Are involved in metabolic and hormonal pathways.

Lipids are defined as organic compounds that are poorly soluble in water but miscible in organic solvents.

PLASMA LIPIDS

1. Fatty acid
These are straight-chain carbon compounds of varying lengths. They may be saturated, containing no double bonds,
aturated, W|th one double bond, or polyunsaturated, with more than one double bond.
cerol to form trlglycerldes or be non-esterified (NEFAS) or free. Plasma NEFAs
sported to the liver and muscle mainly bound to albumin. The
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Two-carbon units

!

Acetoacetyl CoA

!

3-hydroxy-3-methylglutaryl CoA
(HMG-CoA)

HMG-CoA REDUCTASE

Mevalonic acid

!

Isoprenoids

!

Squalene

!

Lanosterol

!

Cholesterol




LIPOPROTEINS

Because lipids are relatively insoluble in agueous media, they are transported in body fluids as, often spherical,
soluble protein complexes called lipoproteins. Lipids can be derived from food (exogenous) or synthesized in
the body (endogenous). The water-soluble (polar) groups of proteins, phospholipids and free cholesterol face
outwards and surround an inner insoluble (nonpolar) core of triglyceride and cholesterol esters.

Lipoproteins are classified by their buoyant density, which inversely reflects their size. The greater the lipid
to protein ratio, the larger their size and the lower the density. Lipoproteins can be classified into five main
groups. The first three are triglyceride rich and, because of their large size, they scatter light, which can give
plasma a turbid appearance (lipaemic) if present in high concentrations:

Chylomicrons are the largest and least dense lipoproteins and transport exogenous lipid from the intestine
to all cells.

ipoproteins (VLDLs) transport endogenous lipid from the liver to cells.
which are transient and formed during the conversion of VLDL to
The other two lipoprotein classes contain
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_Characteristics of different classes of lipoproteins

Chylomicron VLDL IDL LDL HDL FFA (*)

Density g/ml <0.95 0.95-1.006 1.006-1.019 1.019-1.063 1.063-1.121 1.28-1.3
Diameter (nm) 500 70 30 25 15 -

Electrophoretic mobility origin pre-beta broad beta beta alpha albumin
% composition

Protein 2 10 20 20 30-60
TAG 80 50 30 10 10
Phospholipids 10 20 20 20 20-30
Cholesterol 8 20 30 50 10-30
FFA 0 0 0 0 0
Apoproteins A,B-48,C-ILE B-100, C-lLE B-100, E B-100 A-l,C, E Albumin

Transport function TAG TAG Cholesterol Cholesterol FFA
from gut from liver from liver from periphe- from fat depot
to muscle to muscle to periphe- ral tissues to muscle
and adipose ral tissues to liver and liver

The lipoprotein molecules have a polar periphery made of proteins, polar heads of ghospholipids and
cholesterol. The inner core consists of the hydrophobic TAGs and tails of phospholipids. The apoproteins
also increase the solubility of lipids.




Thank you for your attention




