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Learning	  ObjecSves	  

•  How	  does	  chronic	  stress	  affect	  health?	  
– Clinical	  pathways	  
– EpigeneScs	  

•  What	  are	  biomarkers	  of	  stress	  response?	  
–  InflammaSon	  

– CoSnine	  

•  How	  does	  toxic	  stress	  affect	  asthma?	  
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Asthma:	  one	  size	  does	  not	  fit	  all	  



Kajekar	  R.	  Pharmacol	  Therapy	  2007;	  114:129-‐145	  



Is	  Toxic	  
Stress	  taking	  
our	  Breath	  
Away?	  

	  
How?	  



Posi<ve	  stress	  
Brief	  increases	  in	  heart	  rate	  

Mild	  elevaSons	  in	  stress	  hormones	  

Tolerable	  stress	  
Serious,	  temporary	  stress	  responses	  
Buffered	  by	  supporSve	  relaSonships	  

Toxic	  stress	  
Prolonged	  stress	  response	  acSvaSon	  
Absence	  of	  protecSve	  relaSonships	  

Nature	  of	  
stressor	  

How	  stressor	  
is	  perceived	  

Ability	  to	  
cope	  

Physiologic	  
response	  

Stressors	  
Trauma,	  Access,	  
Demographics	  

	  

Violence,	  Neighborhood	  
deprivaSon,	  Air	  polluSon	  

Individual	  Characteris<cs	  
Sex,	  genes,	  development,	  
experience,	  behavior	  

Physiologic	  Response	  
Glucose,	  CRP,	  IL-‐3,	  -‐4,	  -‐5,	  -‐6,	  
-‐13,	  INF-‐γ,	  DHEA-‐S,	  lipids,	  BMI	  



Microbiome	  

Stress	  

Coping/resilience	  

Transi<on	  



Miller	  G	  E	  ,	  and	  Chen	  E	  PNAS	  2006;103:5496-‐5501	  
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Adrenaline	  

Bronchodila<on	  
Glucose	  metabolism	  

HR	  increase	  
Vasoconstriciton	  

Stress	  

β2	  AdR	  

Altered	  β2AR	  Expression	  in	  Asthma	  



Adverse	  Childhood	  Experiences	  (ACEs)	  

Bhan	  BMJ	  Open	  Resp	  Res	  2014;1:e000016	  
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Adult	  Smoking	  Prevalence	  in	  CA	  
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ACEs	  Predict	  Smoking	  

Anda	  RF	  et	  al.	  JAMA.	  1999	  Nov	  3;282(17):1652–8.	  	  
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Secondhand	  Tobacco	  Smoke	  

•  Surgeon	  General:	  no	  risk-‐
free	  level	  of	  exposure	  

•  Increases	  risk	  for	  asthma	  
and	  asthma	  
exacerbaSons	  

•  Millions	  sSll	  involuntarily	  
exposed	  

•  Exposure	  window	  is	  
important	  to	  consider	  



SHS	  Exposure	  
Among	  US	  Adults	  

Liver	  	  	  CYP2A6	  



>	  6,500	  La<no	  &	  African	  
American	  children	  &	  young	  

adults	  (8-‐21yrs)	  	  
Recruitment	  
Centers	  

GALA II & SAGE II STUDIES 

Asthma	  

Medical	  history	  
&	  	  

Blood	  work	  

Exposures	  

Spirometry	  

Environmental	  

Genotyping	  

FeNO	  

Co<nine	  

Nutri<onal	   Social	  

Drug	  response	  

Methyla<on	   RNA-‐seq	  

IgE	  

Domain	   Informa<on	  Gathered	  



Assessing	  Tobacco	  Smoke	  Exposure	  

Postnatal	  In	  utero	  
ê	   ê	   ê	  ê	  

	  -‐1st	  trimester	  
	  -‐2nd	  trimester	  
	  -‐3rd	  trimester 	  	  

ê	  
	   	  Birth	  –	  age	  2 	  Age	  3	  –	  6 	  Age7+ 	  Current	  

	  (0,	  1,	  2+)	  



Smoking	  Begins	  ~	  Age	  15	  
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SHS	  Exposure	  is	  Common	  
No household smokers
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Low	  SHS	  Exposure	  is	  SSll	  Bad	  
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Smoking	  During	  Pregnancy:	  
The	  UlSmate	  Involuntary	  Exposure?	  
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Oh	  et	  al.	  JACI	  2012	  

What is 
happening in 
the womb? 



EPIGENETIC	  MODIFICATION	  



IdenScal?	  

Dolinoy	  et	  al.	  Environ.	  Health	  Perspect.	  114:	  567–572,	  2006.	  



Zaidi S K et al. Mol. Cell. Biol. 2010;30:4758-4766 

Health Disease 

EpigeneSc	  RegulaSon	  
•  Regulatory	  system	  overlaid	  on	  DNA	  
•  Where,	  when,	  and	  how	  
•  DNA	  methylaSon	  most	  common	  

Environment	  



HOW	  DOES	  SMOKING	  DURING	  
PREGNANCY	  AFFECT	  DNA	  METHYLATION?	  



	  2nd	  trimester	  coSnine	  
ê	  

In	  utero	   ?	  Birth	  

	  Cord	  blood	  
ê	  



MethylaSon	  in	  Norwegian	  Newborns	  

Locus:	  1 	  2 	  3 	  4 	  5 	  6 	  7 	  8 	  9 	  10 	  11 	  12 	  13	  14 	  15 	  16 	  17	  18 	  19 	  20	  	  21 	  22	  23 	  24 	  25 	  26	  



Similar	  changes	  in	  LaSno	  children	  

Locus:	  1 	  2 	  3 	  4 	  5 	  6 	  7 	  8 	  9 	  10 	  11 	  12 	  13	  14 	  15 	  16 	  17	  18 	  19 	  20	  	  21 	  22	  23 	  24 	  25 	  26	  
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Background Global Genetic Ancestry In Latinos 

African Native American European 

Admixed 



A
nc

es
tr

al
 p

ro
po

rt
io

ns
 

	  Puerto	  Rican 	  Mexican 	  Other	  LaSno	  

Background Global Genetic Ancestry In Latinos 

European 
African 
Native American 

Genetic Ancestry 



Background Local Genetic Ancestry In Latinos 
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Does	  Local	  Ancestry	  Affect	  MethylaSon?	  

Locus:	  1 	  2 	  3 	  4 	  5 	  6 	  7 	  8 	  9 	  10 	  11 	  12 	  13	  14 	  15 	  16 	  17	  18 	  19 	  20	  	  21 	  22	  23 	  24 	  25 	  26	  
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	  Number	  of	  European	  copies	  
	  All	  GALA 	  0 	  1 	  2 	  Norway	  

	  MYO1G	  Gene	  



-‐  Increased	  
methylaSon	  with	  
ASTHMA	  

-‐  Increased	  
methylaSon	  with	  
violence	  

-‐  PTSD	  Pathway	  

Environment	   Gene<c	  varia<on	  

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

PAC1R	  gene	  



Asthma	  and	  toxic	  stress	  are	  complex	  condi<ons	  
	  

Complex	  condi<ons	  require	  a	  mul<-‐pronged	  and	  
transdisciplinary	  approach	  

	  


