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Example of Vascular Profiling With Reconstructed Human Coronary and Profile

of ESS Along Length of Coronary Artery.
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Endothelial Mechanotransduction of  Roleof Cytoskeleton n Endothela
Endothelial Shear Stress Snear Stress Mechanotransduction

THRi
lon chinnghy ;

Lt Huc
ramentrang (WO
\polens e

)

Force transmission

proteins ) Cyloskeleton




Movtéro aOnpoyEveong

Physiologic Arterial Low Arterial
1 PGl Menocyte
Shear S’cr;ass.2 __tNO Shear Stress i o Activation
Ts >15 dyne/cm t1PA ~ + 0-4 dvn ° G
(ty >15 dyne ) i \ | (T ~ + 0-4 dyne/cm?) * 0® —
Antithrombotic State a8 © PG,
o /v INO
Procoagulant HPA
" ' Prothromb%tic State m
: : t MCP-1 i

tVCAM

Steady
High Flow

EC Quiescence
I Proliferation

| Apoptosis Prooxidant State

1 COK-1, 2

Paracrine Quiescent State

L Mn SOD
} NOyaNOS iacE + Cu/zn SOD
t PGlo/PCl; Synthase | ET-1 Paracrine Proliferative State
; gﬂlrgnomedulhn ECE {ET-1 INO/eNOS
t ACE | Adrenomedullin
High EC Antioxidlant Activity t PDGF-B 1 PGl2/PGls Synthase
1 COX-1, 2 : tECE B
1 Mn SOD ®  VCAM Molecule —=m==— Fibroblast £
=0 _»  Activated Monocyte % Platelet Aggregate
= Smooth Muscle Cell Fibrin Plug

Malek A, Alper S, Izumo S. JAMA 1999; 282:2035- 2042.



O&e1600vayMYIKE CVGTNHOTO EPTAEKONEVO OTIS NETUPOAES Oy YELMV EKTEOELUEVOV GE PINYOVIKES OVVANELS.

Laminar

shear stres )\

NO, ROS, ONOO- |

NO
Glutathione
SOD

MMPs —»

Flow-depende;
dilatatio | Atherosélw

$

Adhesion molecules
Chemokines
Growth factors;

Stretch /
Oscillatory shear stress




OTTAVTI|OClC O

OL0T

Metaxivion GLGTATIKOV KUTTOPIKNG EMLPAVELNS UE TNV TPIPN.

OCeleg arhayéc pong

Anovpyia 200 ayyeAl0QOpOL

A

AmelevBEpmon -
OYYELOOLUC TOAATIKAOV

A\

AyYE100106TOAN

A

Avadpoun ovTomOKPIo s

A

A

Xpovieg aAAaYEC PONNS

Hetaypaens  1min- 1h
2V0TATIKE ATAVINONC GE OIOTUNTIKES
TAGELG 1h- 6hrs

Atev0étnon yovidimv

|

Avaolopuopemaon Kol TPosapLoyn
Oy YELLKOV TOLYMUATO

Tpomomomuévo amd: Davies P, et al: Endothelial responses to hemodynamic shear stress: spatial and temporal considerations.
In Vasculat Endothelium Pathophysiology, Pathology and Therapeutic Opportunities.. Zchattauer N.Y., p. 166-176, 1977.



Toovvaulr n Apt

YIIEPTAYH:

e _ammm— g
- AOTUNTIKEG
- TAGELS




Anuioupyia adnpookAnpwong amo [NK (cuvépyeia): AY,Y, ZA.

t Elapsed timeof LP [
o| contact with the vessel wall |

tExpression of adhesion
molecules

tLDL Lp-B:C-lIl

Macrophage

= f LP capture
¢ Endothelial dependent J - ..; _
Oxidize P I acrophage

A .
Chronic hyferglycemia mummmp *¢ Blood accumulation )
. of glycated proteins |

"

Receptor

t Vascular permeability

Release of cytokines
IL-1, TNFo

t Oxidized LDL

Vasoconstriction

4 il

| Coagulation
activation

Smooth muscle cell
proliferation

—




ALOLTNTIKES 1] YEVETIKEG EMOPACELC

NEVPOOPLOVIKOT UNYOVIGLLOT
[Adpevepyko oot (LETAPOAN OpaGTNPIOTNTAC

LP, cuvbeong VLDL, petaforiopnd LDL xou HDL),

AAAOYEC TNC UIKPOKVKAOPOPTOG

AVTIOTEPTUGIKA QAP LLOIKOL
ALOVPNTIKA, AOPEVEPYLKOL QTOKAEICTEC, . . .




AOnpocKANpmon (UNYOVIGLOC GUVEPYELOC
AY / YrepAumooupio

Yneptoaon 1 Y mepAuTioaia

T Ioapaywyne erevfépwv pri@v 0ELYOVOL 0PTNPLDY

1 uetaypaoenc evarsdrov yovidiov evoodniiov 1 A.p.L.

| ' PLDL penetraion

1 éxppaonc VCAM-1, mCSF & MCP-1 gvdoOnAiov

GUGCMPEVGNS LOVOKVTTAP®V OPTIPLALKOD TOLYMUATOS

-Y Tep Ao oo +Y mep MmO oo

Muwpn 1 KaboAov Avénuevn
0OnpocKANP®o 0OnpocKANP®o

Tpororomuévo and: R. Wayne Alexander. Hypertension 1995; 25:155-161



Proposed Natural History of Coronary
Atherosclerosis

Imreer curvature: Low ESS reglon

g
¢ factors, €g, a
« Genetic factors

4

Acute coronary
syndrome

Chatlzzisis ¥S et al. J Am Coll Cardiol. 2007:49:2379-2303, Ml’ A IE{'SEL]:E

Asymplomatic Stable angina



H Yrnéptaon npokaret AONpookipmcn 1 avTioTpoPa;




By increasing plaque stability

* Decreasing lipid core

* Decreasing vascular wall
inflammation

* Increasing fibrous cap
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Pathogenesis of Arterioscleross
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