Atherosclerosis: A Multifactorial Condition
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Fig. 1.32 Steps in atherogenesis: infiltration of LDL particles through endothelium of arte-
rial wall into intimal layer where some are entrapped.




MODIFICATION OF LDL
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Modified LDL

FOAM-CELL FORMATION




FATTY STREAK
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STAGES OF ATHEROSCLEROSIS
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Characteristics of typical
vulnerable plague

A Large lipid core
A Thin fibrous cap
A Small number of smooth muscle cells

A Presence of inflammatory cells 1
macrophages and T-lymphocytes




Atherosclerosis Is a diffuse process
Usually several unstable AS plaques
he main purpose of hypolipidemic therapy
IS stabilisation of vulnerable

atherosclerotic plaques



Fatty Acids
apo A-1, A-IV
apoC-1l,C-

LIPOPROTEIN




BASIC PATHWAYS IN LDL REGULATION

PRODUCTION




Functlon of LDL-receptors
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Increased amount of free cholesterol (CH) in the cells leads to down-regulation of LDL-receptors
and to a reduced endogenous cholesterol synthesis and low free CH content in the cells leads to
up-regulation of LDL-receptors and increased endogenous cholesterol synthesis in cells.
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Reverse cholesterol transport




MRFIT: Age-Adjusted CHD Death Rate
and Serum Cholesterol in 361,662 US Men
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Exogennous factors increasing
cholesterol levels

A Increased intake of CH and saturated
fats-decreased number and function of
LDL receptors - decreased uptake of
IDL a LDL

A Increased caloric intake i overweight -
iIncrease of VLDL- IDL and LDL



Triglyceride and risk of CHD

meta analysis of 17 population studies

A Increase of TG for 1 mmol/l is associated
with increase of cardiovascular risk for
32% In males and for 76% In females

A Significantly increased risk persisted after
adjustment for other risk factors



Small dense LDL (LDL lll) the most
atherogenic subpopulation of LDL
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Atherogenic lipoprotein phenotype: LDL lll, HDL-C ®, TG -, LDL-C «—
risk of CHD - 2-7x. Increase of LDL Il from TG>1.5 mmol/l.



Insulin resistance
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Diagnostic criteria of MS

Metabolic sy- NCEP ATP lllcriteria
Presence of at least 3 of the following features:

Arriglyceride 2 1.7mmol/L

AIDL-C <1mmol/LinM ,<1.3inF
AGlycemia2 6.1 mmol/L(5.6 mmol/L)

ANaist circumference 102 cm in M;> 88 in F

BP2 130/85 mm Hg



Hypertriglyceridemic waist

>= 90 cm
RENEIEE
>=80 cm
In females
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Metabolic syndrome
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Causes of hypertriglyceridemia

A Genetic disorders of A Excess total caloric

triglyceride iIntake (obesity)

metabolism A Excess carbohydrate
A Type 2 diabetes intake

mellitus A Excess ethanol intake
A Type 1 diabetes A Beta-adrenergic

mellitus blocking agents

A Renal insuficiency



Antiatherogenic effects of HDL

N

Reverse Antioxidant and
cholesterol antinflammatory
transport effects

\

Removes Stabilizes Prevents LDL expression of
CH from the | AS plaques, from oxidative | adhesive
vessel wall [ inhibits modification molecules,
AS plaques | plaque rupture antithrombotic
effects



CHD Risk Ratio

LDL-C and HDL-C : MR FIT study

HDL-Cholesterol (mmol/L)
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CAUSES OF REDUCED HDL-CHOLESTERC

* CIGARETTE SMOKING  ANDROGENIC RELATED
STEROIDS

» OBESITY Androgens
Progestational steroids

* LACK OF EXERCISE Anabolic steroids

 INSULIN RESISTANCE * BETA-ADRENERGIC
BLOCKING AGENTS

» GENETIC FACTORS

Primary hypoalphalipoproteinemia



CLASSIFICATION OF
HYPERLIPOPROTEINEMIA

8 HYPERCHOLESTEROLEMIA
® MIXED HYPERLIPIDEMIA
® HYPERTRIGLYCERIDEMIA



CAUSES OF SECONDARY HYPERLIPIDEN

* HYPOTHYROIDISM  OBSTRUCTIVE LIVER DISEA:
* NONINSULIN-DEPENDENT  DRUGS THAT RAISE LDL-
DIABETES MELLITUS CHOLESTEROL LEVELS
Progestins
* NEPHROTIC SYNDROME Anabolic steroids

» CHRONIC RENAL FAILURE



COMMON GENETIC HYPERLIPIDEN

FAMILIAL HYPERCHOLESTEROLEMIA
FAMILIAL DEFECTIVE APOLIPOPROTEIN B-100
POLYGENIC HYPERCHOLESTEROLEMIA
FAMILIAL COMBINED HYPERLIPIDEMIA
FAMILIAL HYPERTRIGLYCERIDEMIA



Routine lipoprotein profile

Total cholesterol (TC)

Triglyceride

LDL-cholesterol (LDL-C)
LDL-C=TC-(TG/2.2+HDL-c)

HDL-C

nonHDL-C =TC - HDL-C
Apolipoprotein B



