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Structure of lipoproteins
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Figure 18.15 Electrophoretic mobility of

plasma lipoproteins. The order of LDL Gradient density centrifugation
and VLDL is reversed if schematic showing the typical sub-
ultracentrifugationis used as the classes present

separation technique.
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Main lipoproteins and their functions

Lipoprotein Main apolipoproteins  Function
Chylomicrons By, A, C-ILE Largest lipoprotein. Synthesized by qut after a3 meal. Not
present in nommal fasting plasma. Main carrier of
dietary triglyceride
\iery low density lipoprotein By, CHILE Synthesized in the liver. Main carrier of endogenously
(VDL) produced triglyceride
Low density lipoprotein B\ Generated from VLDL in the drculation. Main carrier of
(LDL) cholesterol
High density lipoprotein A, Al Smallest lipoprotein. Protective function. Takes
(HOL) cholesterol from extrahepatic tissues to the liver for
excretion
Chylomicrons VLDLs IDLs LDLs HDLs
Molecular weight x 10~% =400 10-8D 5-10 2.3 0.1E-0.36
Density (g cm ™) <095 0.95-1.006  1.006-1019 1.019-1.063 1.063-1.210
Chemical composition (%)
Protein 2 10 18 25 33
Tnacylglycerol a5 50 31 10 B8
Cholesterol 4 22 9 30
Phospholipid 9 18 22 20 29
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PLASMA MAJOR

MOLECULAR COMNCENTRATION LIPOPROTEIN
APOLIPOPROTEIN WEIGHT (kD) (mg/dL) LOCATION
Apo A-l 28,000 100-200 HDL
Apo Al 17,400 20-50 HDL
Apo A-IV 44 000 10-20 Chylos, VLDL, HDL
Apo B-100 5.4 % 10° 70125 LDL, VLDL
Apo B-48 2.6 x 10° <5 Chylos
Apo C 6,630 58 Chylos, VLDL HDL
Apo C-I 8,900 37 Chylos, VLDL, HDL
Apo CHII 2 400 10-12 Chyles, VLDL, HDL
Apo E 34,400 315 VLDL, HDL
Apo(a) (3-7) x 105 <30 Lp(a)

FUNCTION

Structural, LCAT activator, ABCA1
lipid acceptor

Structural

Structural

Structural, LDL receptor ligand

Structural, remnant receptor ligand

Structural

Structural, LPL cofactor

Structural, LPL inhibitor

Structural, LDL receptor ligand

Structural, plasminogen inhibitor
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Chylomicron

lipase

Lipase hydrolyzes the INSIDE CAPILLARY
triacylglycerols, allowing
uptake of glycerol and
free fatty acids.
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is anchored by
lipoprotein lipase.
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Clinical disorders of
lipid metabolism




Diseases that associate with
lipid disorders
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Lipid and Lipoprotein population
distributions:
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Causes and diagnosis of Lipid
Disorders

Gl sive 392 5 ) Dyslipidemias pdl! p 9ol Gl ) mllaias juls o
2 (A Apandll i gl g a gl e danda e

(s adll a gt Gl placal il (5383 () Sy
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.Environmental or lifestyl factors 3ball baig 4vin Jalge (b
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ADULT REFERENCE RANGES

ANALYTE REFERENCE RANGE

Total cholesterol  140-200 mg/dL (3.6-5.2 mmaol/L)
HDL-C 40-75 mg/dL (1.0-2.0 mmol/L)
LDL-C 50-130 mg/dL (1.3-3.4 mmol/L)
Triglycerides &60-150 mg/dL (0.7-1.7 mmol/L)

HDL-C, high-density lipoprotein cholestercl; LDL-C, low-density
lipoprotein cholesterol.



< The NCEP (National Cholesterol Education

Program’s) was formed to alert the American population

to the risk factors associated with heart disease.

CORONARY HEART DISEASE RISK FACTORS DETERMINED BY THE NCEP
ILUESR DN ADULT TREATMENT PANELS

POSITIVE RISK FACTORS

» Age: =45 y for men; = 55 y or premature menopause for women

» Family history of premature CHD

» Current cigarette smoking

» Hypertension (blood pressure = 140/90 mm Hg or taking antihypertensive medication)
* LDL-C concentration = 160 mg/dL (= 4.1 mmol/L), with < 1 risk factor

* LDL-C concentration = 130 mg/dL (3.4 mmol/L), with = 2 risk factors

¢ LDL-C concentration = 100 mg/dL (2.6 mmol/L), with CHD or risk equivalent

* HDL-C concentration < 40 mg/dL (< 1.0 mmol/L)

* Diabetes mellitus = CHD risk equivalent

» Metabolic syndrome (multiple metabolic risk factors)

NEGATIVE RISK FACTORS
* HDL-C concentration = 60 mg/dL (= 1.6 mmol/L)

¢ LDL-C concentration < 100 mg/dL (< 2.6 mmol/L)
CHD, coronary heart disease; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density lipoprotein cholesterol.



Classification of dyslipidemia
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Homozygote Heterozygote
*Rare (I:1 million in the population). || *More frequent (1:500 in the population).
*Total cholesterol: 800 -1000 mg/dL. *Total cholesterol: 300 to 600 mg/dL

*Patients can have their first heart *If not treated, patients become
attack when still in their teenage symptomatic for heart disease in their
years. twenties to fifties.
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» Borderline high triglycerides:150 to 200 mg/dL.

» High:200 to 500 mg/dL.
> Very high: greater than 500 mg/dL.
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Combined hyperlipidemia
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(Non-HDL cholesterol) HDL £ Jg fenlssl) gl )

* Non—HDL reflects total cholesterol minus HDL and
encompasses all cholesterol present in potentially
atherogenic, Apo B-containing lipoproteins [LDL,VLDL, IDL,
and Lp(a)].

* Non-HDL could be more predictive for CVYD than
LDL and triglycerides.

 Normal values: approximately 30 mg/dL higher than LDL
levels.

<+ Traitement:

The NCEP has recommended the use of non—HDL as a
secondary target of lipid lowering, after achieving adequate
control of LDL and if triglycerides are elevated (2200

mg/dL).




Fredrickson or World Health Organization
classification of hyperlipidemia
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Type

Sample

Lipoprotein N T Chylomicrons TLDL TLDL TioL TvLDL TwvLDL
TwvLDL Chylomicrons

Total N Nor T T T T Nor T NorT

cholesterol

Triglycerides N T N T T i T

LDL-CHOL N Norl T T Norl N N

HDL-CHOL N Norl Norl Norl Norl Norl Norl

Fredrickson classification is based on the appearance of a fasting
plasma sample after standing for 12 hours at 4°C and analysis of its
cholesterol and triglyceride content.



