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ENVIRO NM ENTAL CHANG ES SIG 

NFICANTLY 

AFFECT CHD RISK



M IG RATIO N TO NEW ENVIRO NM 
ENTS

CHD 
RISK 2X

Am J Epidem iol10 2, 514, 
1975

JAPAN



CHANG E IN ENVIRO NM ENTAL CO ND ITIO NS

FINLAND 1995

Ischem ic heart disease m ortality

1971

65% 
decrease

Public Health Nutr5, 245, 2002 



CHANG E IN ENVIRO NM ENTAL CO ND ITIO NS

1999

1984

50 %

CHINA

Circulation 10 , 1236, 2004 





NEARLY 60 –80 % 

O F CHD IS 

PREVENTABLE







PO LLUTIO N
Nearly 150 ,0 0 0 cardiovascular deaths in the US



LEADING CAUSES OF 
DEATH FROM THE 

ENVIRONMENT



Particulate M ater

Airborne particles act as ersatz m icrobes that elicit widespread inflamm atory responses leading to 8 -12 m 
ilion prem ature death annualy



Circ Res 107, 107, 2010

Hslvrglf#lqfuhdvh#lq#SP #ghfuhdvhv#HSF #ohyhov



Experimental Setup for exposing mice to concentrated air particulates



Exposure to PM Decreases Circulating EPC levels

Circ Res 107, 107, 2010
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Early Progenitor Cell levels are Increased With Road Way Proximity

Total
population, n=151

6-month residential
duration, n=73

CAC population β p-value β p-value
CAC-4 (CD31+/34+/45+/AC133+) -0.705 0.029* -1.463 0.001*
CAC-5 (CD31+/AC133+) -0.736 0.001* -0.822 0.024*
CAC-11 (AC133+) -0.620 0.005* -0.760 0.063
CAC-14 (CD34+/45+/AC133+) -1.260 0.007* -1.011 0.014*

Adjusted Association between roadway proximity and CAC levels

ATVB 35, 2468, 2015



Lqkdodwlrq#ri#SP 518 lqfuhdvhv#vIvwhp lf#lqiodp p dwlrq

Circ Res 19, 120 4, 20 
16

Young healthy adults (n=72) exam ined over 3 years during periods of high 
and low PM 2.5 levels



H{srvxuh#wr#SP 518 hvwdeolvkhv#dqwlOdqjlrjhqlf#suriloh

Circ Res 19, 120 4, 20 
16



Sxop rqduI#hfVR G Suhyhqwv#SP 518Olqgxfhg #HSF #ghsohwlrq

Arterioscl. Throm b. Vasc. Biol. 38, 38, 20 18

W T and lung-specific ecSO D Tg m ice exposed to 
concentrated air particles (CAPS) or filtered air for 9 
days



Sxop rqduI#hfVR G Suhyhqwv#SP 518Olqgxfhg#Lqiodp p dwlrq

Circ Res 10 8, 644, 20 1



P hfkdqlvp #ri#SP 518Olqgxfhg#Lqiodp p dwlrq

Circ Res 10 8, 644, 20 1
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glr{lgh#5O7#irog
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PHYSICAL ACTIVITY
G reen Spaces Prom ote Physical Activity



SO CIAL CO HESIO N
G reen O utdoor Spaces Prom ote Social Interactions and Cohesion



M ENTAL HEALTH
Individuals living in greenspaces report better m ental he



CO GNITIO N
Exposure to G reen Spaces Increases Attention



IM MUNITY
Plant antigens educate the hum an imm une system



ASTHM A
Children living in green spaces have less asthm a



A Room W ith A View















Norepinephrine

Dopamine 

Serotonin

Normetanephrine

3-Methoxytyramine 

Metanephrine

Epinephrine 

5-Hydroxyindole-3-acetic acid

Homovanillic acid 

Vanillylmandelic acid

% Change
-15 -10 -5 0 5 10















NEIG HBO RHO O D G REENING
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