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Atherosclerotic Heart Disease:
(a five part series)

I1.

I1I.

IV.

Atherogenesis

Chest Pain and The Anginal Syndromes (17:23):
https://youtu.be/UTCz2 EC8bNw

EKG localization of Myocardial Infarction (13:54):
https://youtu.be/tYiCaJemXGA

Cardiac Pathology and Complications of Myocardial
Infarction (15:00): https://youtu.be/JKo PqlTW6k

Lipoprotein Metabolism and Lipid Lowering Drug Therapy
(Live Lecture; 16:13): https://youtu.be/ixuAoVqtUOY
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Four Key Steps in Atherogenesis
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— Monocyte/Lymphocyte Adhesion and Migration into Intima
— LDL cholesterol enters the Intima (oxidized by free radicals)
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. Smooth Muscle Cell (SMC) Migration and Proliferation
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(5. Endothelial Damage — T Permeability h
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— LDL cholesterol enters the Intima (oxidized by free radicals)

3. Smooth Muscle Cell (SMC) Migration and Proliferation
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4. Cytokines/Growth Factors (TGF-B) —» SMC

— Fibrogenesis — interstitial collagen and extracellular matrix
production
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1. Endothelial Damage
(e.g. HTN, Tob, DM)
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[ 2. Tissue monocyte/M® Response ]

1. Recruitment of smooth muscle 2. Smooth muscle
cells or smooth muscle precursor cell mitosis
Endothelium| cells to the intima |

In parallel...

3. Smooth muscle (SMC)
migration & proliferation

Foam Cells: M® and SMC




M® and SMC ingest oxidized
LDL to form foam cells

2. Smooth muscle 3. Elaboration of
cell mitosis extracellular matrix

Endothelium, M®
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SMC produce collager} PDGF, TGF-B
and extracellular matrix

Lipid filled foam cells derived from
M® and SMC form the fatty streak




Atheromatous Plaque
(continuous remodeling)

FIBROUS CAP

(smooth muscle cells, macrophages,
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NECROTIC CENTER
(cell debris, cholesterol crystals,
foam cells, calcium)
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4 )
Plaque stability depends on the integrity of the fibrous cap.

Balance of Collagen Synthesis versus Degradation




Our fatty streak has
grown and remodeled.
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Atherosclerotic Heart Disease:
Coronary Vessels, EKG Localization of STEMI and
Complications/ Derivatives for USMLE Step One
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Q. Stable plaque ruptures (EKG/troponins)..Which enzyme was the bad player?
A. Metalloproteinases
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Which cell is responsible for synthesizing the fibrous cap?:

1. Interstitial Fibroblast

2. Macrophage
3. Endothelial cell
4. Smooth muscle cell

~
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FYI: Vascular Smooth Muscle Cell and Diverse Phenotypic Expression

Contraction/relaxation / \ Pro-inflammatory
phenotype
e
Extracellular matrix synthesis/
degradation

Dedifferentiation

Autophagy Apoptosis/necrosis
Senejcence Foam cells

Proliferation Calcification
v
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Vascular disease Cardiovascular Research, 2018
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