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Distribution of major causes

of death

Cardiovascular
diseases 31%

Other NCDS 31%

g Communicable, maternal,
perinatal and nutritional
conditions 27%

Injuries 9%

NCDS: Noncommunicable diseases
World Health Organization 2011



Major causes of death In
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Report on Cardiovascular Disease in China, 2011




Global Burden Hidden of ardiovascular

Public health burden hidden and underestimated

Heart attacks and strokes are
only tip of the iceberg

/> Obesity \

» Physical activity

» Unhealthy diet

» Tobacco use

» Raised blood pressure
» Raised blood sugar

Q Raised blood lipids /




Atherosclerosis and CVDs

Atherosclerosis: the major cause of
cardiovascular disease



Atherosclerosis pathophysiology
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= 1 LDL enters intima through intact endothelium
T—

T 2 Intimal LDL s oxidized into proinflammatory lipids ——___

3 Oxidized LDL causes adhesion and entry of
monocytes and T lymphocytes across endothelium

4 Monocytes differentiate into macrophages and then
consume large amounts of LDL, transforming into
foam cells

5 Foam cells release growth factors (cytokines) that
encourage atherosclerosis

(Modfied from Crawford MH, DiMarco JP, edtors: Caraiology. London, 2001, Mosby )



A Healthy Endothelium is the First Defense
against atherosclerosis
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Macrophages play a central role in
atherogenesis

Extracellular matrix ICAM-1
/\___\’\ VCAM-1 Scavenger
’\—\‘\ receptor
\ Proteollsys IL-10
TNF-a

IL-6
Vasonnn Macrophage M2
* $ o
: oxLDL S oxLDL
L5559 Macrophage M1 Macrophage M2 M
} 3 Apoptonc cell
C

Foam cell Macrophage M2
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SIRT1:A novel therapeutic target
for aging associated diseases

Sirtuin Protein
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SIRT1 controls metabolism by distinct
mechanisms In different tissues
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Beneficial effects of SIRT1 on
atherosclerosis and thrombosis

| Foam cell Defective .
formation RCT

Endothelial Endothelial
dysfunction activation

Tissue factor
expression
Atherosclerosis Atherothrombosis

Stein et al. Protective roles of SIRT1 in atherosclerosis. Cell Cycle 10:4, 640-647, 2011



SIRT1 In Macrophage

Cholesterol Uptake and
Foam Cell Formation

Stein et al. Protective roles of SIRT1 in atherosclerosis. Cell Cycle 10:4, 640-647, 2011



SIRT1 does not affect cholesterol
efflux In macrophages
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Stein et al. SIRT1 decreases Lox-1-mediated foam cell formation in atherogenesis. European Heart Journal (2010) 31, 2301-2309



Macrophage Atherosclerosis

Other possible .
Mechanism?

\ 4

Via modulating endothelial function???
Via modulating macrophage polarization???




Generation of macrophage
specific Sirtl KO mice
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Q1. whether deletion of SIRT1 in

macrophage affects endothelial
function ?
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Methods

High Fat /Standard
Chow Diet

16 weeks

Aortic Artery



Wire myograph

% of Relaxation

Wire myograph




Compared with aorta from wild type mice, the relaxation of aorta

from knock out mice was significantly reduced in obesity.
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Compared with aorta from wild type mice, The mRNA levels of E-
Selectin and ICAM were increased from knock out mice.
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Q2. whether deletion of SIRT1 in
macrophage affects atherosclerosis?
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Deletion of SIRT1 in macrophage are more susceptible for high fat high
cholesterol induced atherogenesis in apoE deficient mice
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DKO mice showed more severe plaque by ultrasound imaging in

aortic arch region

ApoE-/-

plaque area ultrasound
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Deletion of SIRT1 in macrophage showed stronger signals for
MOMA-2 and a-SMA

DAPI a-SMA MOMA-2 merge
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Immunofluorescence staining




Summary I

According to our experiments, deletion of SIRT1
in macrophage induced endothelial dysfunction
and atherogenesis.

Q3. How SIRT1 in macrophage

affects endothelial function and
atherosclerosis?



M1 and M2 Macrophage

Classical . Alternative

M1l M2

IFN-y IL-4

MHCII MHCII
B7 : . O YM1
Glycolysis : I;)at_tg At\_md © Fizz1
: xidation & .0
> l\‘ O IL-10
L-arginine
IL-12 © INOS ) : ( Arginase &) Dectin-1
IL-6 © S Meiiea E oA
IL-1 © Nitric oxide « L-ornithine - G
@) 2 Y 4 CD36
THF . Proline Polyamines
5 y Mannose R

. §od o Proliferation "
Microbicidal NO  : Collagen Wound healing

Tissue damage : Granuloma formation
Cellular immunity Attenuated inflammation



Potential role of M2 macrophages
in atherosclerotic plaques

@ M2 macrophage
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Chinetti-Gbaguidi et al. Macrophage subsets in atherosclerosis. Nat. Rev. Cardiol. 12, 10-17 (2015)



Q4. whether SIRT1 Influences the

macrophage M1-M2 Polarization
Balance ?



Methods

WI/MEKO Mice
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Deletion of SIRT1 in macrophage impaired

[ M2 markers J

Relative mRNA level

[ M1 markers }
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Q5. Whether SIRT1 affects endothelial

function by regulation of macrophage
polarization?



Methods
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Summary Il

» SIRT1 plays a pivotal role in controlling
macrophage polarization.

» SIRT1 in macrophage protects endothelial
function by regulation balance of M1 and M2
macrophage.

Future Research
How SIRT1 modulates the
macrophage polarization:



Acknowledgement

University of Hong Kong Jin Ling Hospital

Prof. Aimin XU Prof. Jiaging SHAO
Hannah HUI, PhD Bin LU, MD, PhD
Zhe HUANG, PhD Jian MA

Jin LI, PhD Cuihua YANG

Kelsey ZHONG, PhD

TcrriZe




