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Definition: Lipoproteins are complex particles (not single molecules) composed of *
lipids and proteins

.Primary Goal: Transport hydrophobic lipids (non-polar) between tissues *

Secondary Goal: Solubilize lipids so they can travel in the aqueous blood
.environment

Structure: They have an Outer Shell (amphipathic: phospholipids, free cholesterol, *
.and proteins) and an Inner Core (hydrophobic: TAGs and cholesteryl esters)
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Density Rule: Density is determined by the [protein: lipid] ratio. Higher protein
.means higher density; higher lipid means lower density and larger size

:Classes (Largest to Smallest)
.Chylomicrons (Lowest density) .1
.VLDL .2

.IDL .3

.LDL .4

.HDL (Highest density, smallest size) .5
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Lipid Cargo: Chylomicrons (mostly TAG), LDL (mostly Cholesterol), HDL (mostly ¢
.Protein/Phospholipids)

Apolipoprotein Functions: Structural integrity, recognition sites (ligands for
.receptors), and enzyme activators/coenzymes

:Key Distribution

.Apo B-48: Exclusive to Chylomicrons *
.Apo B-100: Found in VLDL, IDL, and LDL *
.Apo A-l: Main structural protein for HDL ¢
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Both are encoded by the same gene. In the Liver, the full protein (ApoB-100) is *
made. In the Intestine, "Cytidine Deaminase" creates a stop codon, producing a
.truncated version (ApoB-48)
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Step 1 (Assembly): In enterocytes, requires MTP (Microsomal Triglyceride Transfer
.Protein)

.Step 2 (Maturation): Receives ApoC-Il and ApoE from HDL



Step 3 (Degradation): Lipoprotein Lipase (LPL) (activated by ApoC-Il) breaks down -«
.TAGs into fatty acids and glycerol

Step 4 (Remnants): ApoC-Il returns to HDL; remnants are cleared by the liver via *
.ApoE receptors
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:Type | Hyperlipoproteinemia (Familial Chylomicronemia)

.Cause: Deficiency in LPL or ApoC-I| ¢

.Sign: Massive accumulation of chylomicrons in blood (Hypertriacylglycerolemia)
:Type lll Hyperlipoproteinemia *

.Cause: Mutation in ApoE gene *

.Result: Accumulation of remnants because the liver cannot clear them *
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.VLDL: Transports endogenous lipids from liver to tissues. Needs MTP for assembly



Abetalipoproteinemia: Defective MTP; leads to low Chylomicrons/VLDL, lipid
.accumulation in liver/intestine, and fat-soluble vitamin deficiency (A, D, E, K)

Fatty Liver (Steatosis): TAG synthesis > VLDL secretion. Often caused by high sugar
.intake, obesity, or alcohol

.Sign: A "high" potbelly just below the heart *
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.LDL: Primary carrier of cholesterol to tissues. Contains only ApoB-100

Regulation (PCSK9): PCSK9 degrades LDL receptors. PCSK9 Inhibitors are drugs that «
.increase receptor recycling to lower blood cholesterol

Type lla Hyperlipidemia (Familial Hypercholesterolemia): Defective LDL receptors; *
.leads to premature atherosclerosis
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Mechanism: Oxidized LDL (oxLDL) is taken up by Scavenger Receptor Class A (SR-A)
.on macrophages

Foam Cells: Macrophages gorge on lipids and become "foam cells," forming
.plague

.Result: Vessel narrowing and rigidity (loss of elasticity) ¢
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HDL: "Good cholesterol." Picks up cholesterol from tissues and returns it to the
iver

:Key Enzymes *

.LCAT: Esterifies free cholesterol into cholesteryl esters (activated by ApoA-I) ¢
.CETP: Exchanges CE from HDL for TAG from VLDL

.Uptake: Liver uses SR-B1 (regulated) to take up cholesterol from HDL *

Tangier Disease: Deficiency in ABCA1 transporter; results in near-total absence of *
.HDL and massive tissue cholesterol accumulation
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