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The Footprint of Pollution in the Anthropocene Era
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Air Pollution Pathways Mediating Cardiovascular Risk
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exposure with cardiovascular death
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Chronic PM Exposure Potentiates
Atherosclerosis and Vascular Inflammation
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Central Sympathetic Activation with

PM, - 12 Week Exposure (C57/BI6)
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Links Between Hypertension and Air Pollution:

Summary of Evidence

« BP positively related to PM2.5 exposure (T of 1.4 mmHg,
95% CI (0.87-1.91) and 0.89 mmHg, 95% CI (0.49-1.29) per
10mcg/m3 increase for SBP and DBP respectively (1).

« Both ultrafine and course particles mediate blood pressure
Increase acutely (2, 3, 4, 5)

* Evidence suggests a slower effect (hours to days) with
ambient air pollution compared to controlled chamber studies

Liang et al. J Hypertens. 2014 Nov;32(11):2130-4.

Zhao and Rajagopalan S et al. Hypertension. 2014 Apr;63(4):871-7

Cosselman K E et al. Hypertension 2012;59:943-948.

Brook RD and Rajagopalan S et al. Environ Health Perspect. 2014 Jun;122(6):624-30.
5. Byrd JB and Brook RD et al .J Am Soc Hypertens. 2016 Feb;10(2):133-139.e4
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Chronic PM, - Ambient Exposures (20 wk)

Potentiates Inflammation/Insulin Resistance
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In 2019, 20% of the Global Burden of Type 2
Diabetes is Attributable to PM, . Exposure
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SWitch-Sucrose Non-Fermentable (SWI-SNF) Nucleosomal
Remodeling Complex

. Inaccessible site . .

b SWI/SNF
SWI/SNF chromatin-regulatory complexes'aresome

remodelling complex

SWI/SNF
Nucleosome
remodelling complex

ATP dependent complexes that are critical in
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Output Rhythms:
Physiology
Behavior
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PM, : Induces Insulin Resistance and Causes Circadian
Disruption Similar to Light at Night Exposure
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PM, ¢ Disrupts Metabolism and Circadian Function
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Conclusions
T T

* PM,; is the leading environmental cause of death and disability and the
4th leading cause of global mortality

 Atherosclerotic cardiovascular disease (ASCVD) dominates the mode of
death due to PM, .

*  Compelling epidemiologic and mechanistic data implicates PM, . in
ASCVD initiation, progression and complications

* Coarse, fine and ultrafine PM, . potentiates blood pressure through
alerations in vascular autonomic tone. These changes occur acutely in
response to exposure.

* PM, ; exposure induces hyperinsulinemia, adipose inflammation and
altered metabolism (including impaired O2 consumption and energy
expenditure)

* Air Pollution may induce circadian disruption akin to light at night
exposure.
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