Outline of Lecture 13 (12-05 PP; Lowenstein)
Atherosclerosis

Overview


Definition: a hardening of the artery due to atheroma (fibrous fatty intimal plaques)


Epidemiology: very common (11MM in US have CAD), see Lec 14 for risk factors

Natural history (classic progression, can skip steps or go backwards):


asymptomatic ( stable angina ( unstable angina ( MI ( complications ( death
Pathology (classic progression): be able to correlate pathology and symptoms! (***)

Fatty Streak



M( infiltration into artery and lipid ingestion ( yellow foam cells



Present in infants/adolescents/adults, asymptomatic


Fibrous Plaque



White, fibrous cap containing of smooth mm cells, foam cells, lipids



Found in adolescents/adults, may result in stable angina


Thrombus



Ruptured fibrous plaque ( basement membrane exposure ( clot formation & thrombus



Found in adults, may result in unstable angina or MI

Pathogenesis


Normal vessel wall



- Histology: intima (endothelial), media (SMC), adventitia (connective tissue & SMC)



- Endothelial cells make NO, which is anti-atherogenic (***)



1) NO is a vasodilator (direct relaxation of SMC via cGMP pathway)




2) NO blocks platelet activation (mechanism unknown)


3) NO blocks vascular inflammation (inhibits endothelial release of inflammatory granules)



- There are normally no macrophages in and no platelets on the vessel wall

Inflammation (atherosclerosis is an inflammatory disease!)


Insults that can lead to vascular inflammation



Infection: Chlamydia pneumoniae-associated




Metabolites: homocysteine; possibly folate reduces risk of CAD




Diabetes: AGEs (see Lec 32, Section 3 on Diabetes pathology)




HTN: higher SMC radical production (poorly understood)




Smoking: toxins, nicotine causes endothelial dysfunction



Pathogenesis


- LDL trapped in vessel wall ( oxidized by radicals ( uptake by M( ( foam cell formation ( cytokine secretion


( endothelial damage





( no NO secretion ( loss of protective effects






( no vasodilation ( angina





( SMC become “synthetic” (proliferation and cytokine release)




( more inflammation and more oxidant release (vicious cycle)



- Eventual plaque rupture and thrombosis (may result in MI or unstable angina)


Monocyte infiltration of blood vessels (classic 5 steps) (***)



1) Rolling: mediated by selectins on ECs and glycoprotein ligands on monocytes


2) Activation: cytokines released by EC inflammation causes monocyte activation and new receptor expression (EC ICAMs and monocyte integrins)




3) Adhesion: tight adherence due to extra receptors




4) Diapedesis: migrate to & enter vessel wall thru EC junction (now called M()



5) Migration: to sites of vessel wall inflammation
