Dr. Lowenstein – Pathophysiology of atherosclerosis

Arteriosclerosis: hardening of arteries, term encompasses atherosclerosis

Atherosclerosis: Formation of atheromas (fibrous fatty internal plaques)

Epidemiology: Leading cause of death in West.  

USA – prevalence of CAD is 11 mil, annual incidence of MI 1.5 mil ( 0.5 mil deaths

Natural History: angina pectoris ( unstable angina ( MI ( complications ( death

Fatty streak = lipid-laden macrophage (lipid across endothelium, macs migrate in)

Fibrous plaque = Thin, fibrous cap of smooth muscle, lipid-laden macs

Thrombus = Rupture of plaque ( BM exposed ( platelet aggregation & clot formation

Endothelium normally prevents things that go wrong in atherosclerosis:

NO: Activates guanylate cyclase ( ( cGMP ( smooth muscle dilation

Endothelium is always making NO (anti-coag, anti-inflamm, anti-prolif, vasodilator)

Atherosclerosis is an inflammatory disease:

( risk w/( CRP, ( risk w/Aspirin, oxidized LDL/AGEPs/infection ( mac activation

LDLs, cigarettes, AGEP, bacterial products ( damage endothelium & activate macs 

Oxidized LDL especially lethal to endothelium, also activates mac “scavenger receptor)

C Pneumonia can cause vascular injury, toxic metabolites can kill endothelium

HTN can produce radicals (most pathological mechanisms still unknown)

Pathology:

Initial injury or inflamm stimulus ( monocyte influx to subendothelium ( macs

Macs take up lipids ( foam cells ( fatty streaks

Release of growth factors by macs, platelets ( smooth muscle proliferation ( smooth muscle migration into and around macs ( fibrous cap

Macs & smooth muscle make proteins that drive inflammation, produce cytokines that damage the endothelium ( less NO production, no vasodilation

Damaged endothelium ( “paradoxic vasoconstriction” w/ACh & ICAM expression

Activated macs ( platelet derived GF, fibroblast GF ( smooth muscle/fibroblast prolif



 ( TNF, IL-1 (leukocytes & inflamm) & free rads ( oxidized LDL

Smooth muscle cells ( Proliferate, migrate, make cytokines/metalloproteases/PDGF

Plaque rupture: Most plaques are stable, but certain factors increase risk of rupture

Thin cap, soft core, inflammation, endothelial erosion (metalloproteases? mac enzymes?)

Rupture ( thrombus ( MI

Thrombosis: Shear stress (from blood flow) can cause plaque fissures, exposing ECM

Platelets adhere to gpI receptor to collagen fibers, activates gpIIb/IIIA (VWf, fibrinogen)

Partial occlusion ( angina

Total obstruction ( MI

