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Learning Objectives

* How does chronic stress affect health?
— Clinical pathways
— Epigenetics
 What are biomarkers of stress response?
— Inflammation
— Cotinine

e How does toxic stress affect asthma?



Asthma: one size does not fit all
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Is Toxic
Stress taking
our Breath
Away?

How?

Deep Breath ©Melanie Weidner 2005 www.ListenForJoy.com



Stressors
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Altered B2AR Expression in Asthma
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Adverse Childhood Experiences (ACEs)
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Adult Smoking Prevalence in CA
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g&, Smoking Prevalence Among California Adults

o) COPH by SES, 1996-2009
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ACEs Predict Smoking

Current smoker Smoking by age 14

0 1 2 3 4 5+ 0 1 2 3 4 5+
Number of ACEs

Anda RF et al. JAMA. 1999 Nov 3;282(17):1652-8.



Secondhand Tobacco Smoke

Surgeon General: no risk-

The Health Consequences
free level of exposure

of Involuntary Exposure
Increases risk for asthma to Tobacco Smoke
and asthma
. A Report of the Surgeon General
exacerbations

Millions still involuntarily
exposed

Exposure window is
important to consider
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GALA Il & SAGE Il STUDIES
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Assessing Tobacco Smoke Exposure
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Smoking Begins ~ Age 15
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SHS Exposure is Common

No household smokers

1 household smoker

2+ household smokers

ke mdas

0.1 10.0
Serum cotinine (ng/mL)




Low SHS Exposure is Still Bad
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Smoking During Pregnhancy:
The Ultimate Involuntary Exposure?




Exposure Period Affects Asthma Control
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EPIGENETIC MODIFICATION
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Epigenetic Regulation

* Regulatory system overlaid on DNA
 Where, when, and how
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HOW DOES SMOKING DURING
PREGNANCY AFFECT DNA METHYLATION?



450K Epigenome-Wide Scan Identifies Differential DNA Methylation
in Newborns Related to Maternal Smoking during Pregnancy
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Methylation in Norwegian Newborns
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Similar changes in Latino children

. Norwegian Study
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Global Genetic Ancestry In Latinos
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Global Genetic Ancestry In Latinos
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Local Genetic Ancestry In Latinos
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Does Local Ancestry Affect Methylation?
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PTSD Pathway
Increased
methylation with
ASTHMA
Increased
methylation with
violence

Chen AJRCCM 2013;187(6):584-588



Asthma and toxic stress are complex conditions

Complex conditions require a multi-pronged and
[ransdisciplinary approach




